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ANNUAL REPORTS ON THE PROGRESS 
OF APPLIED CHEMISTRY. 


lu 1911) Iho rublicMiloii Committee of llie Society 
rledded to issm‘ jiii Ammnl lleport on the Pro^;r('Hs 
of Applied Cheiiiistry, tlu' object of which shonld 
Ik; to in’cseiit lo tlu* <‘li(‘inicnl lechnologiNt a coni- 
prehensive :iiul ('rltieal survey of progress etr(*cled 
in each branch of I la* chemical industry. Siicli 
success has al tended I he imblicallon of the admir- 
able reports on pure ciicmi.sli’y issued annually 
by file ('heinical Society that the nc<‘d for 
a similar conuillal ion lo d(‘al exclusividy will) th(‘ 
d('i)artnienlM of applied chmnislry find for some time 
been vm’y api>arcnt. Although it was naillstal tliat 
the Transactions and Abstracts Section of tlie 
Journal of the SochMy of Chemical Industry pro- 
vided a valuable and most comiilcle rcfereiK-e book 
of researches and Invtmtions in the chcmi<*aJ indus- 
try, it v/as neverthcli'ss evident lliat, many advan- 
tages \NuuI<l be gained by luvparhig an annual 
i\‘view of progress ('fle(*led. The Annual Reporls 
Sub-Commitb'C agnanl that llu'se scK'llonal reviews, 
whilst present lug a comprchensivi' risumr of new 
work and ideas, should be written in tin* form 
of moiiograpiis in order to pn'sent (he Imlividual 
aspect of the expert compiiing cacli si'Cllon; and 
it Nvas further considm'i'd advisabU' to eiiange Hie 
coni riluitors from tiim‘ to time. 

Vol. I. of the Ib'iiort covm's progress to (be end 
of IIIP), whilst Vol. II.. recently imblishcd, is 
(livldiMl into about Iwcniy sections, and deals wiili 
I 111' iHU'iod lip to the cinl of T.I17. Tin* subjects 
dealt wilb, iogelln'r wlHi the contribnlors, are 
given 1k‘1ow : 

Plant and Macliiiau.i ; liy J. W. Ilincbley. F.I.C. 

FiU'] : liy .1. S. S. Prame, F.I.C. 

Has, Dt'striU'dve l>islillali<'n 'I'.tr Prodin ts: by 
F. W. Smltli, M.Sc.. F,I.(\ 

Mineral OH : by W. J. A. F.ulterlicid, .M.A., F.I.C. 

Colouring Maiters and Dyes: by (tillHUl T. 
.Morgan, F.I.(\, D.Sc., F.K.S. 

Fibres, J\‘\ti)es, Cellulose, and Paper: by J. F. 
'H-iggs, A.(\(l.l. 

lUeacliing, Dyeing. Priming, and Flnisbing : by 
S. If. Higgins. M.Sr. 

Acids, Alkalis, Salts. »'!<■. : by II. .\. Andmi. M.Se., 
D.Sc. 

(irlass, Refractory Materials. (Vramics, and 
lUiilding Materials: by Vf J. l{c(‘s. F.I.C. 

Metallurgy of Iron and Steel : by C. O. Ibiimi.ster, 
F.I.(\, A.r’.S.M. 

Metallurgv of Non-Ferrous Metals: by C. 
Pab'liin. A.R.S.M. 

Fleetro-(diemlstry : IN' Arlbiir J. Hale. P.Se.. 
F.I.C. 

Oils, Fat.v. and \Vax(*.s; by F. R. Holton, F. 

.and (Nnal Hevis, F.T.C. 

Paints, Piginenls, Varnishes, and Hesiiis : by 
R. S. Morrell, Pli.D.. F.T.C. 

IndlariibiKU*. etc. : by H. P. S(<‘veiis. M..V., Pb.D., 
F.I.C. 

Tjeather and Glue: by .Tosepli T. Wood. l^M.C. 

Sugars. Starches, and Gums: by II. P. Ilcrloi. 
F.I.C. 

FerinontaHon Industries: by Arlbiir R. I.lng, 
F.I.C. 

Water Ihirltleation and Sanitation : by S. Rliieal. 

D. Sc., F.I.C. 

Fine Chemicals, Aledlcliial SiibstancH\s, and 

E. ssenMal Oils: by Frapk Lee Pyrnan, D.Se,. l*h.D. 

Photographic materials and pr<H*o.s.ses : hy H. V. 

Storr, M.Se. 

Although some time must neeessarlly elapse 
before these Reports cuu reasonably I>e exi)ccted 
to at.tiiln the standard of perfection which the 
Commlttei* responsible for their compilation hos 
set Itself, it should ho rt‘aUsed that the two Issues 


uliX'Rdy published i^present the result of a vast 
uinoniit of work, and It Is eontidcmtly anticipated 
that industrial chemists will lake full, advantage 
of them. The volumes hav(‘ Ikhui well r(K‘eived 
in the chemical InduHlry, jicrhaps Hie greatest 
trili^te paid Ixung a n'qne.st from the Soci^‘t/; de 
Clilmle Industrielle for iKTinissIon to translate 
them into Fteiieh. SuggesHoiis for the improve 
ment of subse<|uent volnmes wotikl be welcomed by 
tin; Society, and letters on this subject should Ik- 
.iddrt'ssed lo the Seendary, Dr. I.ongsUiff 
Tlu‘ price of Vol. II. is 4.'#. Od, to members, 0-"?. Od. 
to non-naunlxu’s, post free in eaeli ease. Orders. 
aee<mipani(‘<j by remit lances, .sltonld Ik‘ sent as soon 
as possild<* to Hie Publishers, Messrs. Harrison 
.and Sons, I, a. St. M.arlin’s Lan(‘, T>ondon, W.C. 2. 
Copies of Vol. 1. may l)(‘ oblaiiUMi from the Socre- 
(ary to tlic Siwiety, prie(* .‘!v. to members, 5#. Dd. 
to non-naanbers. 


PHYSICAL CHEMISTRY AND CHEMICAL 
TECHNOLOGY. 


In .sivna* <(iiarterK it is iaisioiuary lo regard tlie 
link 1x4 ween physical and applied chemistry as 
lK‘ing Vi‘ry slight, but the truth is that physieo- 
elKunieal i>rinciples are of great slgnitieanw in 
ladation to ni.iny indiistrlal processes. Th(‘ 
(‘h.ar.ael<‘r .and (‘xleiit of this relationship have lately 
Ixam the subjeil of Hiree ('antor leetiin^s delivered 
by Prof. J. C. IMiilij) at Hie Royal Society of Arts, 
in the eonrs<* of wliieh the Ixairing of physical 
ehemi.stry on Ihi' eliemieal ami allli'd industries 
was diKCuss(*d. 

Prominence was naturally xlveii lo matters cori- 
nceliMl with e<|uilibrium, n^ullou velocity, ami 
catalysis, and it w.as shown that the law of mass 
jielioii, coupled wlHi tht; principles of tliermo- 
(lyiiami<‘s, ixumits a definite formulation of t,ln‘ 
•‘yiidd” obtain, able in a eheinical naiction, in so 
bar as Hiis <lepends on clianges in Hie proport ions 
of ih<‘ rea<‘(ing subslanecs, in Hie ^irt'ssun^ and in 
(h<‘ teniiieratnn'. 'I'lie points al issue here wert* 
dls<ais.sed in coiim'xion witli the eontuet process for 
sulplmric acid ni.aiinf.udnre, the synthesis of 
ammonl.a. and Hie w.ab'r gas <s|nilil)riuBi. In all 
Hiese <%aH<‘.s physieo-cliemiefll Investigation has 
made R possibU' to express quantitatively the 
influence of the various factors which affixd Hie 
.vi<‘hl of the desinxl product. 

In ivgard, for example, to Hie intlneucn> of 
lire.ssure on Hie ammonia equlllbrinm, theoretical 
<*on.sid<‘ratl(»ns .sliow that where the amount of 
ammonia fornual is small, as it Is at high tem- 
ixralun*s. Hie volume ixia^ntnge of ammonia in 
the equilibrium mixture is proportional to Un* 
pressure under which the reaction lakes plat*e. 
In confonnlty with this It has lHx>n found that at 
SOO'^ C. and 1 atmospheri' pressure the volume 
iwroonluge of ammonia at equilibrium is 0 012, 
whilst at the sanu' teuqieratnre and ao atmospheres 
jiix'ssuiv, the value is 0’o4. that is, nearly .>0 times 
as gri‘at. ^ . 

From (h<» tcx hiiieal stnndiKtlnt, a knowledge of 
Hie equililnlimi (xnalRious, however complete, does 
not go far enough. Tlie mamifactun^r desires to 
know, not only what an; the uiaxlmiun <|uantltles 
of any deslnHl pixxluct obtalnahle under given ^n- 
dllioiis of pressure, temperature, and eonmitra- 
Hon, Imt also whether thest' results can lx; nchleyjKl 
ill a n^asonably i?hort time. In other ^oixis, the 
rate factor has to lie considered, and In relnt on 
to this question the systematic study of K‘actlon 
volocltv oil physico-chemical Hues Is of value. 

A hlglier si^l of reaction may be " 

rlw; of tempera tui'e, but this frixpiently Involves, 
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as in the case of the sulphuric acid contact pro- 
cess and the ammonia synthesis, an undesirable 
shift of the equilibrium In the direction of a 
smaller yield. The other recognised method of 
increasing the rate of chemical change is the use 
of catalysts, and the lecturer dealt at considerable 
length with this topic, showing that in hetero- 
geneous catalysis, to which category most of the 
technical catalysetl reactions belong, the principle 
of mass action is very often masked by the opera- 
tion of otlier factors. In such heterogeneous 
Ciitalysis, the rate of change appears to be deter- 
mlnod by the velocity of some physical process, 
such as occlusion in the surface layers of tl)e 
catalyst, and not i>rimarily on the velocity of a 
purely chemical r(‘action. Examples of this kind 
are found in the catalytic combination of indam- 
mable gas and air at liot surfaces, and in the 
hydrolysis of carboliyd rates under the influence of 
enzymes. 

The condition of the calalysl, surface in technieal 
heterogeneous catalysis is accovdlngly to he 
regarded as a factor of prime importance. Tlte 
extent J.o which tlie aclivily of a .solid calalysl 
may he affected by its previous Idstory and by 
the treatment it lias received is abundauUy evidimt 
in connexion with the catalytic influence of nickel 
In the hydrogenation of oils, and that of platinum 
in the oxidation of ammonia. In these and otlier 
cases, notably the sulphuric acid contact iiroeess, 
certain substance.s are found to act as “ poisons ” 
for the catalyst, and these must absent if the 
catalj^st Is to have a rea.sonahly long life. 

Another portion of tlie lecture course wuh devoted 
to the physlco-ehemical iirincljiics governing 
absorption of gase.s and dissolved subsbinccs, and 
In connexion with the solubility of gases in iiquids 
reference was made more esix'clally to the storage 
of acetylene in acetone under pressure, and to the 
separation of carbon dioxide and hydrogen sul- 
phide from ammonia in the working u]) of 
ammoniacal gas liquor. The features of the 
absorption (or “ sorption”) of gases by solids were 
also brought under review, and the special influence 
of the surface of the solid in this phenomenon was 
emphasised. \Vlien a gas Is taken uj) by ehareoal, 
the first stage, in whhh tills surface elTect 
(“adsorption”) is predominant, has to i>e distin- 
guished from the sub.sequent slow penetration of 
the gas into tlie interior of tlu' ehareoal mass 
(“ absorption ”). 

The phenomenon of adsorption is of significance 
also in the w'ell-known efleet of such materials as 
charcoal and fullers’ earth in removing dissolved 
substances, notably colouring matters, from solu- 
tions. In numerous eases the relation between 
the concentration of the dissolved substance, (I) In 
the solution, and (2) on the nhsorlx'iit solid, c'an 
be quant itntively expressed in a so-C'alled adsorp- 
tion formula, whicli is found applicable to eases 
of widely differing oharacler. From this point of 
view the relation between a dye and an animal 
or vegetable fibre, me function of charcoal in the 
refining of raw sugar, and the retention of dis- 
solved substances by soil, were iliscussctl. 

In connexion with adsorption, no loss than 
equilibrium, reaction velocity, and catalysis, there 
are thus many points of conta(*t Ixdwwn physical 
and applied chemistry. It may indeed fairly l)e 
claimed that, as In other branches of the science, 
80 in technology, physical chemistry has qontrl- 
buted in no small degree to the Introduction of 
quantitative, ns distinct from qualitative, methods 
of handling chemical problems. It will be gene- 
rally admitted that all factors which make for 
rational interpretation and quantitative control In 
technical processes are of the highest Importan^, 
and on this ground the closer co-operation of phym- 
cal chemists and practical technologists Is eminently 
desirable. 


SOME PRESENT-DAY ASPECTS OF THE 
PAINT AND VARNISH INDUSTRY WITH 
SPECIAL REFERENCE TO THE WAR. 


A. 1)K WAELE; 

The war has been resijonslble for many changes 
in several industries, but In the case of the paint 
and varnish Industry in particular it has produced 
results which sliould favourably Influence future 
development. Tliis industry is essentially one in 
which tlie inner knowledge of the mechanism of 
manufacture has not been furthered to a great 
extent by the lielp wlilch pure chemistry has lent 
to its Bervic(‘. It has, liowever, attained a very 
considerable degree of ix'rfectlon by the methods 
of empiricism. In spite of tlie practice of the more 
ni)-to-datc firms to Inirodiice sciontitic control into 
lh(» factory, comparatively little progress has re- 
sulted which might he directly attributable to the 
influence of pure .sclent lfi(' research. One need not 
elalK>rate on tlie highly Involved chemistry and 
lihysics of paint and varnish manufacture to seek 
a reason for tills. The Industry is particularly one 
which calls for a close collaboration between the 
acad(‘iiuc chemist and his works’ contr^re. The 
furtherance of our knowledge of many problems 
relative to an industry which Is at once utilitarian 
ami decorative is liindcnal, however, by the diffi- 
culty of bringing together tlie work of the two 
scliools. Tlie “ secrecy ” of tlie Industry, and the 
fact that tlie financial imi>ortaiice of the majority 
of the paint and varnish tirms does not warrant 
the cstabli.sliment of a “ rcseareli department,” 
such. as wc know it In many oilier moi*e purely 
chemical industries, are mainly resrionsihlc for this 
condllloii of affairs. Our knowledge of the chemistry 
of tlie reactions occurring during the oxidation and 
“ boiling ” of drying oils is lamentably small, more 
attention having been dmoted to the constitution 
of the glycerides in their raw state. In .sidto of 
this, however, tlic ltH.*hnology of the treatment of 
drying oils ha.s attained a higli degriH.' of jierfection, 
and were it possilile to iilace at Uie disiiosal of the 
pure organic ciiemist such information without 
Jeopardising the trade value of the jirocmses in- 
volved, there is little doubt but that a more scientific 
conception of such reactions would siieedily result. 

As has been iH)inted out, the paint and varnisli 
cheuil.st has prpgross(*d in Ids work by an uncanny 
coinhination of science and empiricism. An in- 
stance of this is to he found in tlu^ ready manner 
in whicli the exacting demands of the aeroplane 
industry have been met in so far ns paint and var- 
nish products are c*onceri:ed. With the introduc- 
tion of the aeroplaiK' as a new weaimn in warfare, 
a problem presiuited iLself which involved several 
new considerations of the resisting proiiertles of 
protective surfaces. In the aeroplane we have a 
structure wliich moves quickly from a warm to a 
cold atmosphere, and the rapidity of transition is 
such tliat one cannot but assume that at the first 
entry into the freezing aii*, the lerntx^rature of the 
body supporting the protective covering must be 
many degrees higher than that of the protective 
surface itself. We have thus a case of an extreme 
raeehanical strain on tlie very thin film of protect- 
ing paint or varnish. The importance of the non- 
failure of such protective coating on such an Im- 
jiortaut part as, for instance, the airscrew cannot 
be exaggerated. In addition, the centrifugal force 
acting on the airscrew reviving at high speeds Is 
such that an absolute state of perfection Is re- 
quired in the material of its construction. An 
Important factor In the latter la the efficient protec- 
tion of the sealing of the laminations of the air- 
screw against moisture, etc., and In ylew of the 
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<K)n 8 lderable bending which the propeller undergoes 
during Its rotation, the question of elasticity of the 
protective film Is of paramount Importance. The 
Hablllty of the airscrew to splashing with hot 
lubricating oil and petrol Is also to be noted. In 
addition to this resume of the necessary properties 
which protective coatings for airscrews should 
possess there comes the economic question of 
sp-eed of output in so far as application is com 
cerned. This brings forward the old-time tenet of 
the varnish and paint maker to the effect that the 
antithesis of reliability and durability is rapidity 
in drying after aiqjllcatlon. 

The authority responsible for the e^nn)lllation of 
aircraft products iisimI In the war early grasped the 
nature of the problem which resulted from a de- 
mand for higli etUciency, and wi.sely decided to 
leave the fulfilling of the necessary requirements 
to the discretion of the manufacturers by specifying 
the conditions obtaining in use, and, as far as was 
practicable, refraining from specifying the com- 
position of the products to be manufactured. As 
a result now of export inspection by Government 
technologists, varnishes and paints for aircraft are 
regularly supplied which efficiently fulfil the exact- 
ing requlreiiKmts K^ferred to above, whilst ixuanit- 
ting of a rapidity of output in so far as si)oed of 
npiJlicatloii is concerned, hitherto con.sidered Impos- 
sible. 

The production of vaml.shes for' the protection of 
the “ do])e ” on whigs has also i)roved a new and 
very ditlicult proposition, neces.sitatlng an entire 
revision of th(‘ i)reconcelvod ideas on oil varnish, 
the details of which cannot b(‘ discnsscMl in tlii.s 
article. Another Interesting problem which has 
been successfully solved Is the production of an 
acetone-resisting paint for use on parts which come 
in contact wit h this solvent on application of the 
dope. Th(‘ Interest in this pi'oduct lies in the fact 
that acetone has been the constituent of most coin- 
inerdul “ paint remov(Ts.” 

Tile qiK'stion of the shortage of many raw 
mat('rlals is one which has arisen during tlie present 
war, but with the (‘xeeptlon of the staple raw 
material linseed oil, modern paint technologists had 
for some time past idaced on a secure foundation 
t,h(dr knowledge of the properties and uses of many 
snh.stitul<'s for what were previously coiisideiod in- 
dispensable ingredients. Amongst tliese may lx* 
mentioned white lead and turiientine. 

The absolute stopiiage of supplies of the basic 
raw material of the paint maker, to wit linseed 
oil, for other than pundy Governnienlal work was, 
however, a serious question to the nmnufaeturers. 
As an alternative to linseed oil, the paint manufac- 
turers were offered linseed oil fatty aelds. Since 
the characteristic dryjng of linst'od oil to a hard 
elastic film Is intimately depeiideut on the trigly- 
wridlc structure of the oil, and early consideration 
on the paint chemists’ part showed I lie InexiK'dlency 
of relying on the commercial possibility of synthe- 
sising the fatty acids to polyl>asic esters, it became 
apparent that an absolute stoppage of the industry 
was threatened if the problem were not attacked on 
unorthodox lines. The paint manufacturers there- 
fore formed a Federation, which decided to pool 
the scientific resources of Its members for the solu- 
tion of the problem of the adaptation of linseed oil 
fatty acids to i>aint manufacture. As an outcome 
of the research undertaken, many hundreds of tons 
of quite excellent paint have l)een manufactuwHl 
from the fatty, acids. 

To turn now to a more general review of the 
Industry, It may be noted that of late years a dis- 
tinct change has been taking place in the nature of 
the products manufactured by the paint firms. I 
here refer to ordinary paint, a product which la 
very simply defined as heavily pigmented linseed 
oil. From time Immemorial such a product bad 
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been generally accepted as the standard of a plg- 
menteil protective surface, in spite of Its general 
inferiority of properties. The selection of pigments, 
with a view to employing the optimum of dura- 
bility, had in recimt years occupied the attentions 
of many of the technological associations. Look- 
ing at the results obtained, however, we are struck 
by the absence of detinitiveness of the conclusions 
arrived at. The fact of the matter is that then' is 
little to be done In attempting by means of the 
added ifigment to modify advantageously the 
weather resistance of the medium used— raw or 
I>oiled linseed oil. One only lias to call to mind 
what one might call the purely accidental composi- 
tion of linseed oil as a mixture of glycerides of 
saturated and unsaturated fatty acids and the 
variety and amount of Its soluble and volatile oxida- 
tion i)rodiicts to find a reason for this. After all, 
the oil only serve.s its purpo.se as a protective agent 
during a short intermediate pt'rlod of its history 
after application, characterised by that compara- 
tively short period when it's increase in weight by 
oxidation is at or near a maximum. Even at this 
point it possesses the disadvantages of considerable 
porosity to air and water and giving off volatile 
{u-oducts of an acid nature often' reactive with the 
1 figment used in a paint. That indefinite prepara- 
tlon— “ boiled ” linseed oil Is little better. A cer- 
tain degrt'C of slabllisfitiou of tiic molecules of 
uiisaturatcd glycerides ha.s undoubtedly Ixjeu ob- 
tained by sliglit ring-forming polymerisation ob- 
tained during the boiling process, but a considerable 
impetus to further destructive oxidalion has been 
given by oxygen absorption at an elevated tempera- 
ture, with the result that disintegration of tlie 
I t>rotective film 0(.'cur8 if anything earlier than In 
the case of raw oil. 

Tlie improvement and change referred to is in 
Ilje manufacture of enamel^in the place of paints. 
J'hiamels are characterised mid basically tp be dis- 
tinguished from paints in the greater stability of 
the medium used, a highly polymerised “ stand oil ” 
or lithograifiile varnish with or without the addition 
of an elastic weather-resisiing varnish being em- 
ployed. Other cliaracteristics of enamels are the 
greater degree of fineness of tlie iiigments used, and 
I he greater gloss obtaining in the dry film. For the 
production of white or light colour^ enamels zinc 
oxide Is used as the base on account of its greater 
degree of fineness. From tliis Uiei'c results a high 
gloss and a very i)ermauent siisi)enslon of tlie pig 
meiil during storage, the lattej- Ixfing due to the 
formjitlon of oil-soluble zinc soap and the presence 
of zinc oxide mainly in the su.siKmsoid state, a fact 
which is clearly shown by the tendency of an ether- 
diluted zinc oxide enamel to pass through a fine 
liller paiHT. It bi'lng generally recognised that a 
surface of i>orcelain-like glo.ss is one of the Im- 
I»ortant factor.s in maintaining effective weather 
resistunev of the dried film, it was found that this 
was only obtainable by causing the degree of pig- 
mentation of tlie proiiuct to be In the nature of half 
that, usually obtaining In oil paints. This, and the 
relatively lower opacity of zinc oxide as compared 
to white lead, results In considerably less body or 
opacity being obtained In enamels. This short- 
coming, however, is rectified by the employment of 
undercon tings of high opacity but lower degree 
of elasticity, Impermeability, and resistance to 
weather than the final coat. The two latter factors 
do pot adversely affect the general structural excel- 
lence of the whole coating, whilst the former has 
been shown in practice to be an actual advantage. 

A class of prei>aration which, as the basis of pro- 
tective coatings, bids fair to b^me a serious com- 
petitor of oil products, is the so-called flexible pyr- 
oxylin. This has for many years past been used as 
a substitute for the oil basis In artificial leather 
cloth under a registered trade name. A solution 
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of cvllnlo.so Jiitrali" in solvents of comparatively 
high l}olling~iH)int was mixed with a substance con- 
ferring flexibility such as castor oil, nitrated castor i 
oil, etc., (lie i)n)i)ortlon of the latter being such that 
flexibility and chemical stabilisation were given to 
file nn.siable and inelastic film of e<dliilo.s«,' nitrate 
without, any of the proiRui les <»f (*astor oil as a 
liquid becoming ajji>arent. Tin* si ability of castor 
oil to atinositheiie oxidation and Its appainait in- 
hibiting ellecl, on the s|»ontaneons (h'composltlon of 
cellulose nitrate, rendered it parlleularlv adaptable 
as the agent for securing that d«‘gr(‘c (if (dasticltv 
which would allow of the tllm ohl.-uncd comparinir 
with an oil vamish tilm. Owing, howev(‘r, to the 
neee.ssarlly h,w contenl of total solids in the .solu- 
tion which would allow of a working viscositv Inung 
obtained, the lihii yitdded on (‘vai)<»r;il ion is so thin 

nar for most de(‘(u-;i( iv(‘ iaii i>os(‘s tlu' lu-odm i would 
not replace ml vandshes .s.d isfaclm liv. M,»ivov<‘r 
much dcvelopmciu is needl'd l)eror(‘ (la* cost of tl .’ 
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past iiAd been rather obsessed by the gigantic size 
of the commercial still, atid had given up ns 
hopeless the problem of making a jx^rfect still. In 
other words, they had been eonteJit with a very 
modest sort of sei)aration when, if they bad had 
a little more confidence, and had given more atten- 
tion to the efticieiicy of their apparatus, liiey 
might have produced pure products straight away. 
It had be(m thought that the separation of a 
ehemically-pnre benzene from a mixture of benzcuw' 
and toluene was quite a hoixdt'ss task, but really 
it was not so; and at the close of Ids address 
the author gave a dtunonsl ration of the direct 
seiMirntlon by distillation of pure benzeiu' from a 
mixture of benzene and toluem*. 

In replying to a vote of tluanks. Dr. Dufton said 
he wished to suggest that it might much cheaper 
in commercial practice to build the still head on 
the conical system with condensation all the way 
'wanted to see a c<)iumer<‘lal still head 
which would yield benzol, toluol and xvlol in 
sudi a way that they could Ix' lain olf at diflVrent 
taps, and he was convinced that I he .--'cienlilic plan 
was to cool all the w'ay up. 

A short note was submitted by Mr. ('. A. King 
on a piece of apparatus devised for the eoiitiiiuous 
testing of gases. A (Mirreiit of gas is led up- 
wards through a small absorption chaml)er having 
projections on tlie inner walls, to (‘fleet more 
efficient contact witli a solution of a suitable 
indicator which is caused to trickle slowly 
down the chamlxu'. Tlie indicator solution 
imws into and out oj th<‘ absori>tion oliamlK*r 
through U ” shajx^d tulles, and forms liquid lutes 
against the pressure of gas in the apparatus. The 
outlet tube also acts as nii observation tube. In 
which the colour of the iiulk^alor after contact with 
the gas is noted, and tlu'rcby the presence or absence 
of traces of ammonia in the gas can ])e immediately 
obs(*rved. The use of a similar form of apparatus 
Is suggested for the detection of other const Itimnts 
in gases, though obviously only where a colori- 
metric test may be applied. 


MEETINGS OF OTHER SOCIETIES. 


SOCIETY OF GLASS TECHNOLOGY. 

The 21st meeting of the Society was held in the 
University of Sheffield on December IK. Mr 
W. F. J. Wood, the president, was in the chair 

A paper was read by Mr. S. English on “An 
Apparatus for the A(x*urale Calibration of Hurettc 
Tubes.” The method employed is bawal on that for 
the pipette (this J.. lOlS, 718 .a), since it involves 
the use of a standardised pii)ette of precisely known 
volume and time of drainage. Doth the burette and 
the standard pipoUe into which it drains are tilled 
with water, and in order to calibrate niulcr the 
same conditions as obtain in ordinary use, water is 
placed above the mercury level in the burette This 
meniscus is viewed through a telcscorK 3 attached to 
a cathetometer and a needle Is made to produce a 
mark on the burette precisely at the level of the 
meniscus. The author stated that a burette could 
be calibrated In five minutes, and the accuracy was 
far greater than was usually obseiTcd In calibrating 
these instruments. 

Dr. Tamer then gave an address on ” Bottle 
Glass and Glass Bottle Manufacture.” In regard 
to quality he pointed out that it jvas useless to 
produce a bottle If the glass of which It was made 
was unsuitable for contact with the material It 
was Intended to hold. Medical bottles In parti- 
cular should be subjected to tests in order to ascer- 
tain that they conformed to a ^r&In standard. 
'One test was suggested in which* solutions of the 


' alkaloids and mercury solutions were kept in con- 
tact with the bottle for 24 hours and the absence 
or production of a sediment noted. The results of 
heating a number of different tyikis of bottle in 
contact with water and steam under pressure were 
also described and tabulated, and emphasis was 
laid on the neccs.slty of avoiding e.xcesslve use of 
soda ash In melts. In the case of bottles made 
from sand, soda ash, and lime spar, It was pointed 
out that lime spar should not fall b(‘low 7 to 8 i)er 
cent, of the batch mixture, otherwise the glass was 
acted on by water to a marked extent. 

The lecturer also dealt with the problem of 
workability, both from the point of view of hand 
working and machine working. The effects of 
different const llucnts i)res(‘nt in bottle glass were 
discussed and described, and the liuimrtance of 
arranging a batch so that the resulting glass should 
set (piickly was emphasised, if production at a rapid 
rate were d<‘sired. The limits of workability for 
gl.M.sses containing sand and soda with either lime, 
magn(‘.sia, or alumina were set out. 


WEST OF SCOTLAND IKON AND STEEL 
INSTITUTE. 

Mr. Cosmo .Johns read a paper entitled ” The 
Solid and Liquid Stah‘s of Stc(‘l ” at the third 
meeting of the session, held on December 20 last, 
in Glasgow. The h‘ctiirer, having dc.s(!ril)cd the 
surface phenomena of liquid steel as it Hows from 
th(‘ launder of an oi)en laairth furnace, proceeded 
to point out that tlie laws governing surface tension 
applied to tlit‘ samples of stetd taken from the bath 
of the furnace, and showed tluU the dilVerenws iu 
.surface tension ol>S(‘rved were g(>v(‘rhed by the 
amount of oeeliided gas(‘s pres(‘iit. lb* tlien emidin- 
sised the m'e(\sslty for studying the lu'.ating curves 
of a qneiielied steel, explained th(‘ effect of uniform 
as contrasted with non-uniform pressure in de- 
pressing transformation points, and, liiially, ex- 
poun(U‘d the modern vk'w W'hleh ixfstulates the 
actual fusion of a small portion of any solid (with 
steel as a .striking example) when it undergoes 
deformation. 


INSTITUTE OF CHEMISTRY. 

At a meeting of the Council held on Deeeml>er 20, 
1018, .*1 Students W(‘re admitted, and 2.'! new Asso- 
ciates and i; n(‘w Fellows elected. 

Amongst <jther business the Council decideil to 
address a circular lctt(T .to Ixx’al Government 
authorities recommending, in view of the prevailing 
economic cfinditions, a nwlsion of the terms of the 
atqM)!ntmeiits of Fublic Analysts and of Official 
AgrieiTltural Analysis. It was also decided that u 
meeting of Public Analyst .s should Ixi held at the 
Institute to consider their position in rejation to 
the Committee 4)f the Local Government Board, 
which has now under consideration the question 
of the superannuation of l^ocnl Government officers. 

The meeting discussed preliminary arrangements 
with regard to the election of the new Council. The 
following officers and members of the (Council retire 
at the next annual general meeting (March 3, 
IDIJ)) VUv-presldents : Mr. U. Ballantyne and 
Dr. A. Harden. Members of Council : Mr. C. O., 
Bannister, Mr. II. C. H. Camly, Prof. G. O. Hen- 
derson, Prof. P. II. Kirkaldy, Dr. A. I^auder, Prof. 
G. T. Morgan, Mr. D. NortIialM.iaurle, Mr. G. 
Stubbs, and Mr. T. Tickle. The new method for 
the election of the Council, which is now under 
coiiHlderation, will not come Into operation until 
1920 owing to the circumstance that It must first 
w Incorporated in the by-laws and approved by the 
Privy Council. 
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NEWS AND NOTES 


CANADA, 

Lyons Fair.— The Minister of Tnide and Coin- 
inoi’ce of the Dominion of Canada has applied for 
thirty booths at the Lyons Fair, which will be 
oi)em‘d oil March 1, 1919, and continue for two 
weeks. A few of the booths will be used for a 
geueral (iovernment exhibit of agriculture, forestry 
and fisheries, minerals and metals, but most of 
them will be placed at the disposal of the Canadian 
Manufacturi'rs’ Association for allotment to manu* 
fai'tim^rs for a display of samples and catalogues 
or photographs of iirtlck's which will be avallabk* 
for exportation to France. 

Munition Workers as Miners.— Tlu‘ Government 
lias sent out notlees to mine managers in Northern 
Ontario asking tlu'm to absorb as many as possible 
of the men relcas«Ml from the munition plants. 
During recent months the mines of Northern 
Ontario have lieen worked with a delicieiicy In 
numbers of about ten jier cent., but with the 
present prospect of a surplus of laliour to draw 
from there sliould not only Ix' an Increased output 
but the net earnings should also grow. 

Removal of Kxcise on Industrial Alcohol.-' A recom- 
mendation from the Honorary Advisory Couii- 
eil for Sclent ifi<* and industrial Keseareh has 
been sent to the Dominion Government that tin* 
excise on alcohol for Industrial purposes should Ik* 
taken oft’, and that the Government should buy 
from the distillers all the alcohol to be used lii the 
industry. Tt Is .suggested that the Government 
should then re-sell this alcoliol, at a slight advance, 
to <wery lirm using alcoliol for industrial pur- 
poses, and that any tlrm using ethyl alcohol for 
industrial purposes sliould Ik* licensed to that end, 
a monthly refiorl. being made to the Government 
of the amount consumed. It was also n'com- 
inended that ethyl alcoliol should be allowed duly 
free to hospitals and university and eoU(*ge labora- 
tories for teaching and resea rcli purposes. 

Research Institute for Canada.— Tlie iKauiuion 
<b)verumeut has Ikkui asked to make a grant of 
JisViKl.OOO towuirds the erection of a ei'utral research 
Institute, to Ik* alloealed as follows : 1500,000 for 
the building: StOO.iKK) for apiiaratus; $100,000 for 
salaries. It will probably bt* located at Ottawa. 
Tlil.s Is a further dovciopineiit of the idea of assi.sl- 
ing Industrial research in Ganada by the formation 
of Trade Guilds. As planned at present, each 
Trade Guild will pay the salaries of its own 
workers, and the Dominion Government will sui‘ply 
the facilities for carry ipg on (lie work of re.si'areh. 

Anniversary Meeting of the Royal Canadian liistitute. 
—On the oc'casiou of the seventy-lirst anniversary 
of the founding of the Koyal Canadian Iiistitutt*, 
held in Toronto on NovemtK*r 23, 191S, Dr. W. S. 
Slrntton, Director of the United States Ibireaii of 
Standards, gave an address on tlic work of tiu* 
Bureau, which Is in rt'ality an Industrial reeenreb 
Institution, organised under the general deiairl- 
ments of Cheiulstryv Physics and Electricity. Dr. 
Stratton’s address was designed to stimulate the 
faltli of industrial research w'orkers in the value 
of their work. 

Organisation of Canadian Chemists.— The work 
of tlie Committee apiwinted at the (^>nventIou of 
Canadian Chemists ly?ld In Ottawa last May has 
met with a favourable reception. The chemists of 
every province la Canada are represented on this 
committee, and their general aim Is to obtain legis- 
lation from the Dominion Government recognising 
the profeselonal atatus of Industrial and academic 
chemists. The feeling Is that this will greatly 
benefit the chemical profession, end at the same 
time place qualified men In charge of all ohemk*al 
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worS. In Canada, as elsewhere, the public has 
not yet leametl to distinguish between the chemist 
who is an Industrial or professional man, and tlie 
chemist who is a druggist or pharmacist. 

UNITED STATES. 

Award of the John Scott Legacy Medal and 
Premium.— The City of Philadelphia, acting on the 
recommendation of the Franklin Institute, recently 
awarded the Jolin Scott Legacy Medal anil 
Premium to B. J. Swectland, of Upper Montclair, 
N.J., for the Swectland Filter Press. This inven- 
tion is to provide a self-dumping filter press, which 
will reduce to a minimum th<* labour Involved In 
discharging the solid residue left in the press after 
filtration, and also the labour of cleaning the press 
by hand. 

Physiological .Action of Mustard (ia*. — A research 
Ity I)r. G. II. A. Clowes has yielded results 
indicating tlie action of mmstard gas on the live 
cell. Substances soluble only in tlie aqueous phast* 
eaimot ]K*netrale the cell, but mustard gas Is fat 
or lipoid .soluble and so enters the cell before 
it is bytlrolysed. Within tlie cell hydrolysis takes 
]»Iaee, forming hydrochloric acid, and It is the 
destriK'lion of large iuimbc‘rR of cells by this acid 
whicli produces the charnel erisHc mustard gas 
burl). 1'h(* ex)H*rimeuls were made with marine 
organisms. 

Candelilla Wax.- In the coiitliun'd search for 
sources of potasli it lias boon found that the 
candelilla idant after wax extraction may Ik? burned 
to an asli which yields a high ix.*rc<*ntage of potash. 
Tn fact I he candelilla contains more iiotash than 
any other plant thus far oxamintKl. It grows in 
great quaulilies in Mexico and Texas and has lately 
atti icled much attention beainse of the excellent 
wax obtained from it. y 

The Zinc Industry.— A series of instructive 
pamphlets has been prepared by the New .Tersey 
Zinc Go. for free distribution dealing with the 
t oiijposltiou and uses of zinc dust, pigments, rolled 
zinc, spelter and other zinc )ucKhicts. The zine 
industry is faei'd with at least two important 
probU‘m.s; greater efficiency in roasting the 
oiv and new u.ses for zinc. Work begun on these 
lilies just prior to the war will undoubtedly bt* 
resumed again soon. 

Artificial Leather.— One of the more promising 
artiticlal leatliers, still in the experimental stage, 
makes u.se of cotton batting treated with a special 
rubber solution. One of the fundamental advan- 
tages lies in the ubsena* of direction of weave or 
pattern In lids ba.so material, the interloadeti fibres 
imiKirling str<*ngtli and giving a foundation for tlK* 
linisbed leather not unlikt* the texture of ludnial 
tissue. 

Saccharin as a Substitute for Sugar.— The barm 
l(‘ssness of the use of saccliarln as a flavouring 
agent and Us worth les.sne8s a.s a provider of energy 
arc facts which have lieen fully established on many 
fK*casioiis, but the (luestioii of its stimulatory 
action on the oxidation pro<vsses in the body has 
hitherto iecx*ived little attention. In this con- 
nexion W. E. Burge has eommunioatied to Sclcwcc 
I Nov 29. 191K) the n*suliH of exTK'rlments con- 
ducted hv him to find out if the ingestion of 
sjieeliaiin pnaluc'es an Increase in catalase (the 
enzyme wliloli lilK*rates oxygen from hydrogen 
Iieroxlde, an acHon which Bui*go and. Ndll 
to hurreast' wlien sugar and other foods are 
ingested), and hem*t* an Increase In oxidation in 
the iHKly. The iiuiin ivsult was that saccharin 
l)r<Hlu<H*s a mii<!h gn'nter Jncrense than sugar, and 
the cmiolnslon is thei'efore drawn that saccharin 
l.s a positively helped element of diet, particularly 
111 a disease siidi as diabetes where the principal 
I trouble Is tJefecMve oxidation. The experiments 
i were performed on dogs. 



REVIEW. 


[Jiinunry 15, 1919. 


Sr 


SOUTH AFllIOA. 

Facilities lor Industrial Development.— Tlu* rcCH'Ht 
‘expansion of industrial activUlos In the I’uion ol 
SoulU Africa lias induced cerlain inuideipa Idles 
and similar public lx)dl(‘s lo offer sjKMiall.v 
favourable terms to mamifaclureis in regard 
to water and lanver rates as well as sites lor 
the eatablisbinenl of iiiduslri«‘.s. Tlie Trade 
Commissioner for the Union lias beim notiiied tbat 
the Pietermaritzburg Corporation is prepared to 
offer suitable sites on very reasonable terms, and 
to submit plans with additional information as to 
supply of labour, raw materials, railway e<uumimi- 
catloiis, etc. The water rale varies from tin. 
t>er 1000 galls, for a monlldy eoiisunipl ion of 
200,000 galls, to Od. per gal. up to 12.000,000 galls. 
Electricity can Ik* supi*lied on a graduated 
of 3d. to 0S4d. p(‘r uiiil per numlh and for Imlns 
tries of a kind not alivady esiablisluMl :i re<luellon 
of per c*ent. will 1k' granted. 

CrENKIlAL. 

Industrial Fatigue Research Board. A K.sr.jreli 
Hoard lia.s l>eGn appointial by the IV^parlUK'nt of 
Scieutitic and Induslrial lb‘Si*areh .and tlie .Medieal 
Iteseareh Commit le(' j(dutly to eonsidm* and 
Investigate the relations of liour.s ol I:ilH>nr Jind 
of other eonditions of empUo'immi . Ineluding 
methods of work, to fbe produelbm of latigne, 
having regard both to Imlustrlal <'l)i( l(‘ney and to 
the preservation of he.allh amoi*g the worlcers. Tin? 
ehairnian of (In* lio.ard i.** Prof, i\ S. Sherringt(m. 
of Oxford University, and (he seeretary. Mr, ih It. 
Wilson (Industrial lle.sea ix'li Hoar<l. la. Croat 
(jroorge Street, W(\sl niiiisler, S.W, lU 

Labour Shortage in the Heavy Chemical Industry. 
— The secretary of tin* (Tiemleal T’rade Indus- 
trial Council and of the Chemj<*al Emidoyers’ 
Federallon slat(*s that owing to th(‘^ imminent 
exliauslion of stores <d‘ alkalis ami e.eids ami to 
tlie lack of labour ueee.s.sary to repkud.sb llumi, 
stweral Indus! rh's eini)loyiiig a total of^ UhO.tHtO 
workers will soon ]h‘ .seriously alVeeled. Thi.s eomll- 
tion of affair.s is altritmlable lo tlie <>mis.sion of the 
heavy chemical trade from the list of pivotal Indus- 
tries*. although several indust ri(‘s wldeh hav(* ]>een 
so sclu'duled are essenl hilly dejtemlent upon eheiid- 
eal prodiiels. Two eompaiiies whieli together pro- 
duced about 7.1 per eenl. of tlie alk.ili lonsuimsl in 
this country have st ocks in ha mi sullii ienl to imsd 
deinaml.s for only nine days. < M’ the t oiMt nu*n 
allocated foi' release livmi tlie forees to Ilje ipiarr.N- 
lijg industry, but 17.10 have htsm allot H mI lo the 
lime quarries, s^-hoduled as pivotal, ami none has 
returned to wank in spite of (lie fact lluit lists of 
these men wxmx* submitted to I la* IVar Olhee uioi e 
tban a mouth ago. -(T/o; Tiinrs, lice. 2S. !!'ts. i 

The Library of the Chemical Society. Wilh a 
view to ilKifdiiig tile growing limuand for le<‘hiii< ;il 
lltoraliire, tlie roun<-ll of Mie <Tiemi<*al Society 
decided early iii th17, to ineixaise the .s<' 0 |>e <d’ llu* 
library by a more liberal provision of suil.ihl*' 
technical works and journnls. It w.as al.so Ihoiiglit 
that by placing tin* existing library of 2.'t.000 
volumes and the projm.sed extension at lh«‘ <|jsposjil 
of members of oMkm- societies and a.s.soci.ilions, Ifiey 
might relieve themsrdves of tlie msx^Ksily of 
collecting and maintaining the literature relating 
to their speelal subjeeis, and a.ssist in the ronimlion 
of a representative Library of Chemical IJtera 
ture, such ns wouhl Im* difficult to obtain by indivi- 
dual effort. A conh rence of repri^si-ntatlves of 
societies and assoeiallons roiineeted wlDi dundcal 
science and indusiry was held lo eoiishler the 
means by which other soeletles, etc., might 
co-operate In this extension, and financial n.ssi.st- 
ance was subsequently offered by the followdng 
Association of Dritlsh Clienilenl Manufacturers; 
tllocliemlcal Society; Faraday ^lociety; Institute 


<»f Uhemistry: Society of Chemical Industry; 
Society of Dyers and Colourists; and Society of 
Public Analysis. Members of these contributing 
societies, etc.^ will bo iH'rmltled to consult the 
library and lioiiow Inioks from .laiuiary 1, 1011). 
The hours during w lileli I lie library will be op(*n 
are .ms follows : — Momlays, We<lnesday8, and Thnrs- 
tiays, from 10 a.m. 0 e.M., Tuesdays and Fridays, 
from 10 A..M. lo 0 j’.M.. Salnnlays, from 10 a.m. to 

e.M. 

Indian Mining Indiistr). TTic Annual llejH»iT of 
file Clil(‘f hmiieelor of Mine.s for 1017 shows tlmt 
(ht‘r'c has lieen a eonsidcrabU* shortagi‘ of labour, 
espis iully in coal mines, alllunigh I he iinudicr of 
immis (‘iiiploved 1ms inereased 7 iier cent, above 
that of tli<‘ previous year. TIuux* are 211, SOO 
persons now migage<l. Thi‘ coal production reacluMl 
a rcconl figure of 17,320,000 Ions of w'liieli iKMirly 
1.1,000.000 w.is aciu.illy dcspaP lKMl. Tlie mim's oi' 
Jh'iigal, llihad and Ori.ssa aeeonni for 01 [ler e(Uir. 
of I lie proiluclion. TTie out put jkw piTsoii is 
(“Xlrciuely low when <'onu>ared with England;- 
it/) lier person below ground 1S2 Ions, (b) imt 
piu'sou above .Mild below giound 113 tons: the 
eorn'sponding Engllsli liguix's for 1010 were 32.3 
.Mild 2.11 Ions n‘.spcHM Ively. With sulliidimt siqiply 
of l.Mhour 11 is esiimaled lliat llu‘ ])resen( workings 
eoiihi yiidd an lnert‘astMl iiroduelion of .10 ]s‘r eenl. 
TTie miea produclion of 3.1,!K)0 ewls. is practicall.v 
llii‘ s.Mine as in 1010, lail that of manganese 
de<‘r(‘,M.se<l fi’om .lOS.OOO |o 107. 0(10 (oils. T'o iikmO 
(lie war demaml for lungsten, the wolfr.-im <>ul|»ul 
has IxMMi suhsl.intlally IncrcNi.sed. llu' tolnl pr<e 
ilucllon amounting to 70, .300 ewls, Tlie systems 
of mining ivolfram at presiuit in ii.^x' are wasteful, 
hill ilaux' is a Imideiiey lo lntrodnc(‘ mor(‘ modcuii 
methods .Mild i)l.Miits. sm-h as imeumalic drills and 
liydjo (deel rie power i)laiils. A magiu tic s<'p.‘irator 
h is Immmi working siieeessfnlly at T’avoy (Uiiriiia). 
'file oiilpc! of gems (rubies ami sapphires^ sliou 
a sllghi falling olV. .ami the markets havi* Ik.mmi 
S omewhat erralic. 22,000 ounces of gold has l>eeii 
l»rodue<‘d. Of the oUitu* miiiiu'als mentloni‘d in tlu' 
rep<u1. I he < o|ipei' oul pul id’ 20.000 Ions (comiiari'd 
wllh 2070 lolls in 1010) is notinvortliy ; also the 
lirst iXM'ordcii produclion in India (d‘ bismnlli, whldi 
is l¥*ing Won from a wolfi’.Miu mine In 31 m vov. 
i/N. t,f Truth' />. r. 10, 101S.) 

Drug Plant Production in India. 13ie price of 
Jalap (fpttwota jntrt/ti) lias risen eonsldentbly 
liming the war, the local market. pri<:M‘ Isdiig now 
about 1.x. 4p/. ])er Ih, II, has b'eii grown for many 
years on the (lovenimenUs eliictioiia plnntallons in 
the Nllgirl Hills, atid an attimipt lin.s hemi made 
to inere.M.se tlie stock ill I'he boinnic gardens with 
fair results. An aero of Jalai» yields about 5000 
lb. <d’ green inhers, w hich is ('qnl\'alenl lo 1000 ll.i. 
of powder. 

ExiKTiiiients are Isdiig made In tlie same plantu- 
lions in I lie milt Ival ion of a niirnher of drug jilants, 
sueeessfitl resulls having IxMm obtained with fox- 
glove, hen])ane, common mint, fenmd and rose- 
mary, but not with helladonna, aconite and li^eoac- 
uaniia. I^xpi'rlnients with. Indian tobacco and 
f'hrnnptidium auHiclminfinim are In progress. ~ 
(U.S. (hmi. lic])., Kov. 10, 1018.) 

Alsace-Lorraine and the Iron-ore Output.— Th(‘ 
total piYMlnction of iron-ore In the German customs 
area amounttsl to npjuoxlmalely .34 million ton«, 
of which 2fi million tons whs obtained In Alsace- 
Lorraine alone; 5-2 million tons was produmi in 
ITussla. The ouliait in Luxemburg, which lias 
hlHierto !>elonged to tlie customs urea, was 0T» 
millions. If the latter achieves Independence and 
Germany 1 os(*h Alsace-Tiorralne, the total annual 
production of Iron ore In Germany will fall to about 
7 million tons, or a fifth of the former quantity. 
France, on the other hand, was already producing 
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more iron than could bt^ used in lier foundries, and 
about 4 million tons of her total outi>ut of 22 million 
tons was exported to Germany. Even before the 
war and witli the supply from Alsace-Tiorraine, the 
German output did not cover the re(iulr.ements of 
lier blast-furmiee.s, but 14 million tons had to be 
imported,, of whlcli 4(» million tons enme from 
Sweden, tIS million tons from Frane<“. and .‘M! 
million tons from Spain. German ex]ioils of iron 
ore only nniounted to 2(5 million tons, of which 
1-8 million tons w'eiit to J5elp:luin. 'flie supply from 
Spain is likely to b(‘ uncertain, p.artly owhia 
to increased liome consuiupllon, and lairtly to 
the Entente r*owerM having' secun'd a eonslder- 
tihle i)roi»ortion of the Si'anisli output, — (Ncut' Frdr 
Presso, Js'ov, i\, 1<)18.) 

Alsace-Lorraine and the Coal Problem. i5(‘for<> 
the war Frauee pullere<l from a coal sliortaj^e, and 
this shorlaj^e will l>e mueli more serious after the 
war owing to tlu' destruction of mines and 
machinery by the Gmiuans. The latter will be 
eom|)elled to hand ov(*r to Fr.ance tVie amount of 
coal of whleh tlu'.v have d(‘pilved lu‘r, but however 
just this restitution inny Im\ it will not solve the 
existing i>rol)lem of increashig th(‘ eoal supply for 
Industrial purposes. I’cfore tlu* war. coal i>roduc 
lion In France amounted to 4(1 million tons, and the 
consumfitlon w.*>s (5;5 million Ions. b‘aviug a d<*ticit 

21? mlUiou t(u\s. After the war the m(*iv fad 
llie restoration of Alsact'-Lorraine will increase thu 
df'fielt. to .’11 million tons, heeause tlies(i [)roviuc(*s 
urodue(* only 4 luilllou Ions and eonsunu* 12 million 
\om. -(h'uropr Nouvcllc, .\in\ 2.'l, 11(18.) 

Ore Discoveries in Sweden in 1917.- 1 hiring 1017 
tliere wi'ri* reglsb'H'd 1.012 claims f<n‘ iu*wly dis- 
covered niiiK'rals. 'Plu* nmjorily relatiMl to Iron-ore, 
and of th(‘se l.’IO were in I he ivopjtarborg district; 
105 n'lalcd to py riles, of u'lii<h sev('nfy-hve were 
In tin* Orehro dlslrlct; 184 to ina nga tU'.si' (chietly 
in the Norrbollen dislrld), and 120 to eo]»iH*r (thirty 
of th(‘.so claims wert* In tin* Kopparherg dislriei, 
twenty In the Kalmar district, ami (\v(*nly In tlu* 
Gr(‘hro district).— (.l/(oa0(nd(7. Aor. 1, lots.) 

Yield of Venezuelan and Bolivian Mines in 1917. 

during 1017 the yield of tin* Veiu'zuelan mlm*.'< 
was ns follows: — Gold, .‘lO.soK oz. ; eopp»-r or(*s. 
42,721 tons; ix'lrolenin. 54.072 tons; <‘oah 20.10.5 1 
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greatly diminished Importation of fat into Sweden 
has Induml research into the lK‘st way of m*over- 
ing fatty products from dead an) inn Is A comiiany 
lias been formed to exploit a process (»f lH)lIlng 
out carcases wllh iHuizIne instead of with w'ater. 
Gollecting depAls will lx* cstahll.shed wliere car 
ca8<»S can l>e flayed and partly cut up pr<*paralory 
to dispatch to the main factory, wdieiv the material 
will Iv i»lnml In large, horizontal, cnelo.s(»<! steel 
vessels of t<»ns capacity, and extracted with 
benzine. The resldut!! matter will l>e drli*<i and 
ground to a meal containing 00 |>c‘r c't'iit. iimlein. 
of W'hich 80 pt*r cent. Is soluble, which Is said 
to form u gowl cattle foo<l when mIxiMl wltli 
molasses. Fish offal can be treated slmllaiiy, but, 
as this material contains 75 |>er cent, of water, 
time and space are saved by drying the material 
I>efore treatment.—fTalrni^fc Tidskrift, Oct. 19, 
1918.) 


Slate In the U.S.A. in l9I7.-~Thc domestic slates 
sold in the United States amounted to 70,300,700 wj. 
ft. of rooting slate.s of a value of £700,000, 5.478, ir»i 
sq. ft. of mill stock of a value of £255,000 (used for' 
.structural ami sanllary purpo.se, s), and slates us(‘<l 
for other purposes of a value of £200,000. This 
show's a decre.ase of 40 per cent. In ilie quantity 
of rooting slates since 1012. hut the mill stock 
remained fairly conslaiil ami vari(‘galed coloured 
slates showed a considerable Inercase. 

The avcr.'ige s<'Iliiig j,)ricc in different States 

v. -iricd considerably, tlioiigli the g(*ii(‘i*al demand 

w. Ms poor except in \'ermonl jiml New York. Tlie 
I»iiees Iiavt? been steadied in scane districts by the 
establishment of selling coiiq»anles each represent- 
ing numerous producers. The Alarm* slates arc 
.sp(M*ially suilahle for (‘l(‘c(rlcal work ami the 
dt‘mand for this purpose has hfu'u good. 

Slates for blaekboards dcercased nearly 17 pei* 
c<*nt. in qnanlity, but inereased 2 ]kcr C(‘nt. In value. 
Sehool slides decreased 12 iK*r cent, in quantity, 
and 7 p<*r (*cul. in vjilue. ''J'lu* subslitution of slates 
for paper in llie American seluxds is under con 
shh'i’jillon. Th<*n* has l»eeii a growing demand for 
bla(*k slat(‘ tom)>slones, particularly in Alassachu- 
s(*tts. Tliree linns have erected pljdits for the 
maiuifaelure of rooting inatt'i ial from ground slat<'. 
wlihdi is iilso used for coating asph.all shingles and 
in linishing linoleum ami wall-eoMl ings. The 
siigg«'s( i«)n is made dial tiie waste slate siionld be 
sawn into blocks of uniform sizr* for building 
, foundations and partition walls. Tlx* selling 
companies contemplate* avoiding ninu'cessary eom- 
p<*tition, standardising the ('Utpiit, reducing die 
eo.sts of markeling. and, above all. conducting a 
mucli-nccdcd rmblieity campaign, ashitherte) roofing 
slat 'S have se.iively been adyi'rt i.sixl at all in die 
trade*, t(*chnie'al and i»oi>u]ar Journals. 

q'he* bulk e>f the* siatc export<*d from the* T’nited 
Stat(*s in 11(17 went to (A'lnada. but AIexk*o. South 
Africa ami Australia rcce'ivetl noteworthy aimnints. 
Slate <*xported fe>r imrposes edber than voe>flng con- 
.si.ste'el e4iie*fly of e‘leclric;d slate. strne*tnral slate. 
Idnckbeearels, !‘<*hoed slates, slabs and billiard tables. 
It went chie'flv to Ganaela flf*^'), (Vntraland South 
Ain(‘rie*a (17^). AVe‘st Indle*s. Fuha. Denmark. 
Unssia and Inelia (about 8'u eae*ld. the total value* 
of du‘S(‘ exports in 1017 lu'ing £40.(k)q. Tlu* sche>o1 
slates aim)nnle*d to two-lhirels of tlx* teffal slate* 
(other than for reaofing) e\porle‘d in 1017.— tr.N. 
(icol. Sarr.. Juhj, 1018.) 

The Nettle as a Source of Textile Fibre.- -Tlx* 
e'oinnxui slinging-nettle i.s llkedy to b*v*coine an iin- 
peu'laut factor in agrlcnltnrc and In the* devclop- 
ineni of Ihc textile Industry. Among the many 
flhrenis plants (‘xiH'dinente'd with, thp nettle alone 
has fnlflll(‘d all tlu* comlltiems ed a satisfactory 
senircc of textile flbn*. 

Tnvestigadon.s and r)ractlcal le.sts, made* in 1010 at 
Hrtlnn and Ue*le*henlHn’g. e-onlirm the hor>cs ra ls<*d 
e*(>iuH'rnliig the iH»ssib\litu*s to be r(‘;\ll8(‘el in iu*tde 
fibre. Then' exists now in Germany a “ Ne*ttle 
Cultivation Comimny.'’ The price of 10 marks per 
100 kilo, of air-drled nettle* stalks eiisim*s sufficient 
pre>flt to the grow'e*r.s, while* the cost of preparation 
is not high. In 1015. 12 million kllei. of this 
male*rinl was collee'te*el in Germany, and Ihls w'us 
incix'aseel to 27 mlHiou kilo, in 1010. From du* 
sland|H»lut of the factory it Is nfflrmeel that geuKls 
w'ove'ii from this tibn* aiv, feiiy most use‘s, equal to 
e*otlon goods. Heiux* fen* middle Euroix* at least a 
large and increasing use of nettle fibre st'eins 
us.sim'd.— (Tcc/enils’chc UUitter, Part 3/4, 1018.) 

Synthetic Mineral Oil.— -It is rcportesl that the 
Daden Aniline ami Sexla factory has taken the* 
Initial steps ill the pmuluctlon of synthetic mlnerjd 
oil, and has succeeded In obtaining liquid or easily 
liquefiable hydrocarbons synthetically . — (Pester 
Lloyd, Oct. 17, 1918.) 
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LEGAL INTELLIGENCE. 


Sale of Chemicals (Contract) Disputes. Gibson 
and Co. V. Biggs, Gwyer and Co. 

In the King’s Bench Division, on Doctjmher 10, 
Justices Lawrena' and Shearman heard the 
appeal of the defendants from a judgment of Judge 
Mellor in the Manchester County Court, on 
April 23 last, in favour of the plaintiffs for a 
balance of £35 0.^. due to them for the .supply of 
j^ht magnesia, soda ash, and other chemicals. 
The ground of the appeal was that the case was 
one coming within the Statute of Frauds, and that 
there was no evidence Indore the judge on which 
he could find that (here was any uiaiertaking by 
the defendants to pay the money clainu'd, which 
was, in fact, owed by somebody else. Tlien' were 
several items in the claim which were admitted by 
the Hpp(dlants and for whlcii they had paid money 
into Court. The appeal was allowed, with co.sts. ‘ 

British and French Mann f act nring Co. v. Biggs, 
Gwyer and Co. 

Before the same Court on the same day, the 
British and French Manufacturing Co. appealed 
against a judgment given by Judge Mellor at Man- 
chester in favour of the (iofendants in respect of 
a claim for the supply of magnesium sulphate, 
valued at about £4\. 

Mr, Justice Lawrence, in giving judgment, said 
that the Epsom salts were sold by the plaintiffs to 
the defendants for shitimont to Alexandria, and by 
a term of the contract they w(?rc to be delivered 
f.o.r. Manchester. 'ff'iiey were <lelivered by 
Octobt'r 9. At Hull, where the goods were sent, 
samples wore taken, and it transpired that tlie 
salts were not of the sti| minted B.P. (piality, but 
of a quality used for commercial purposes and 
totally iucoiislstenl with the contract. Upon this 
analysis the defendants rejected the goods. The 
judge had lield tlint the rejection was not too late 
and that it was witiiiu reuvsonable time. The 
appellants maintained that the buyers could not 
rely on rejection as tlie goods had been allowed 
to go on ship. Ho thought there must be a rca.son- 
able time for tlie examination of goods to a.soertain 
whether or not they conformed to the contract, 
and the defendants could not ri'jcct until they had 
received the results of (he aiialy.sl.s. It could not 
be truly said that there was any act on (lie part 
of the buyers tliat was intended to be Inconsistent 
with the ownership, or that was inhunied to waive 
the right to reject which was incident to the con- 
tract. Mr. Justice. Slu‘ariTian concurring, tiie 
appeal was dismissed, with co.sts. 

Soda Ash Contract Arbitration. Ferry, Mills and 
Co. V. Adamson, Gilfillan and Co. 

On Decemlx'r 17, in the ‘King’s Beiuh Division, 
before Justices T..iwrence and Sliearmaii, a mol ion 
was heard on behalf of Perry, Mills and Co., 
London, to set aside an award of an umpire in an 
arbitration that took place betwcTm them and 
Messrs. Adamson, Gilfillan and (’o., Ltd., also of 
I^ndon, arising out of contracts of June, July and 
August, 1917, for the sale by apiiellants of quanti- 
ties of heavy soda ash. 

Counsel for the sellers said there had been three 
awards In three arbitrations, and the ground for 
the motion to set them aside was that the umpire 
had been guilty of misconduct in law in the conduct 
of the arbitration. The three contracts were in 
Identical terms and the sellers duly made delivery 
of tte goods, but later received a complaint that 
analysis showed only 40 per cent, quality. The 
two arbitrators api>oInted failed to agree and the 
umpire’s award was adverse to the sellers. 

In the cotfrse of his Judgment Mr. Justice 


Lawrence said the motion to set aside was put 
forward on thi-ee grounds, which were all based 
on the principle that there was misconduct by the 
umpire in the hearing of the arbitration. It was 
quite true that there might be what was called 
misconduct by an umpire or an arbitrator In 
refusing a si^i'cinl case, but it was only so where 
the siiecial case was asked for in a reasonable and 
proper way, and where it was made clear what 
the point was for which Hie sjieclal case was 
required. Here It was said Hiere was no evidence 
that the samples produced W(‘re .sample's of the 
goods as dellvereel, but it was clear upon the evL 
deuce (hat no such ixiint was taken before the 
umpire when the samples were produced, or when 
they were .sent lo be analywd. This was done 
without ohjeellon at Hie time, and the present 
ground of complaint was tliat when (he ana lysis 
came in the parties were not called upon to argue 
and the analy.st was not calk'd to be cross- 
examined. The sending of the samples to the 
analyst was acquiesced in, and It w.is only after 
the award that (he objection was taken. The appli- 
cat ion failed and must he dismissed witli costs, 
Mr. Justice Shearman agreed. 

Nitrate Carcio Djsi'UTE.s. AkticscWcabet Yuba 
V, Dansk Svovlsyre ^uperphosphat Fabrik 
(Copenhagen). Akliesclskahvt OUvehank v. 
The i^ame, and Akticselsknhet Gey sir v. The 
ftamc. 

The above tliree .s('parale actions, involving 
diffenmt contracts, wi'it' hi'ard by Mr, .lustire 
Bailhaehe in the (’ommereial (’oiirt of tlie King’s 
Bench Division on Dt'cember 10 and 12, iniS. q'he 
plfiintiffs W('re Nr)r\V('gi}m .sailing sliip companies 
and the tot.al sum involved was iK'twecn £20,009 
and £.30,000. The shi])owners elairned that they 
had a right to disciiarge the cn rgoi's of nitrate in 
the United Kingdom on Hie terms of lielng paid 
freight and damages for deleiillon. The defendant 
company maintained It was entitk'd to have the 
cargoes carried on to Denmark, or alternatively, 
it was entitled to treat the adventure ns frustrated, 
and it based a eounter-cljum on this view. The 
difficulty arose through Hk' action of Hie Brltisli 
Government, In 1915 and 1910, in stojiplng all 
nitrate cargoes which arrived in the Uniti'd King- 
dom, and refusing permission lo proeei'd to 
Dani.sh ports. Tliere was a clause in the contracts 
.stipulating that Hie eontraets were conditional on 
the British Government granting permission to the 
ships lo procei'd. At that time there was no )ier- 
inl.ssion lo re-export, and there was a rationing 
agreement between the British and Danish Govern- 
ments whereby Hie former allowed a wrtain 
amount of nitrate to go through, but Hie amount 
agn'C'd upon for 101(1 (.33,000 tons) was already 
('xeeedt'd wlu'ii the ships In question were detained. 

Tn the case of the Yuba, his Lordshij) said the 
.shlfioAvners were relieved from eoinyiletlng the 
voyage, but that did not entitle them to require 
payment of freight. There was no obligation on 
the consignees to name any other port at which 
they were willing to lake discharge of the cargo. 
Therefore the siilpowners could not recover. The 
restraint amounted lo a frustration of the adven- 
ture, and therefore the defendant company could 
not succeed in its counter-claim for damages for 
breach of contract. A similar judgment was given 
in (he case of the Geyslr. dn regard to the shlji 
Npritu/bank, there was no port of destination 
mentioned. By the time she arrived at Falmouth 
the rationing agreement was In full force. When 
ordering her to proceed to Aalborg the consignees 
knew that It was Impossible for her to go there. 
The defendant company could have nominated a 
port of destination in the United Kingdom, but 
did not do so. Therefore the plalntlif company sac- 
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ceeded in the claim for freight and damages for 
detention, and the defendant company Allied on 
the counterclaim. Judgment was therefore given 
for the defendant company In the first two cases, 
and for the plalntilT company in the^ third case. 


REPORT, 


Rei'ORT of the Government Chemtst uroN the Work 
OF THE Government I^boratouy for the Year 
Ended March iil, 1918. With Appendices. 
[Cd. 9205, 2d.] 

The niiml>er of samples examined during the year 
was 200/l5;{ as compared with 2rK'^,4,'5a in the pre- 
vious year, the d(‘crease in iinmlx-r l)clng principally 
in (he Excise and Customs samples. Work for 
several now Departments, Including the Air Board, 
the Ministry of Fond, and the Coal Controller, was 
ujidertaken during the yi'ar; 20,020 samples W(‘re 
examined in connexion with the food snT)i)ly of he 
ExiK'ditlonarv Forees, a part of this work being 
carried out at. the v.arious sui)ply bases Hhe 
samples of brewing materials numbered aoi, ami 
275 samples of finished Ix'or from hrewiHs’ pre- 
mikSes were exaniim'd for saeoliarin. saponin, ete., 
but notliing of a deleterious character was found 
to be present. A few of the non-alcoholic beers 
analysed contained more tlian 2 per cent, of i)roof 
spirit blit 5 so-called non-alcohoUc wines contained 
from 7-0 to 17'3 per cent, of proof s])lrll. Of 14fi9 
saruiiles of Ixxu* and brewing materials examined 
for ftrsenlc, 75 contained arsenic In excess of the 
permitted limits. Only 22 samiiles of imiiorted bmu' 
were received, the Importation of In^er having 
practically ceased. Compared with previous years, 
(here was a decrease in the numlu'r (S77) of samples 
of naplitlm examined, tliis napldlia being intended 
for use in the preparation of methylated spirit; 
there was an Increase In th(‘ use of pure alcohol 
for manufacturing purposes. Tlie other samples 
examliie<l for the Customs and Excise comprised | 
win(*s. tobacco, sugars, tea, cottee, cocoa, malcbes, 
mc<lic‘Ines, etc. During the year, 107d samples, 
mainly nlloys, were analysed for the Air Hoard. 
The samples ri'ceived from (lie Board of Agricul- 
ture and Fisheries numlxn-ed 15!i8, including 120 
samples of imported condensed milk, 18 of dried 
milk, 14 of cream, 421 of butter, (117 of margarine, 
and 48 of clieesi\ All the samples of eondens(*d 
milk were free from itreservnl ives and the percent' 
age of fat ranged from (IT) to 10-0 ; (lie sainple.s with 
a low fat content W(‘re cojisignnienrs of evni)orate<l 
milk from America. A considerable (luaiitily of 
this class of milk was Imported; it is generally di*- 
scribed as “ evaporated ” milk, and consists of 
whole milk which has been evaporated to about 
one-half Us Imlk. The samiiles of imported butter 
were all genuine and free- from ex(vss of water; 
251 of these samples contained boron preservative 
ami 12;i added colouring matter. The Imported 
margarlm* was of satisfactory composition, but 10 
of the samples contained excess of water; all the 
imported cheese was fi*ee from foreign fats. 
Amongst the samples received from the Home 
Office were various samples from the London police, 
Including chocolates given to children and others 
under suspicious circumstances, drugs taken In 
connexion with the regulations limiting the use of 
cocaine and oplym, and samples of liquors. The 
Ministry of Munitions submitted 41 samples for 
examination, Including petrol substitutes, peat, fire 
extinguishing fluids, mainly of the chlorinated 
hydrocarbon tyiie, and a so-called substitute for 
platinum, which proved to be an alloy of nickel, 
chromium, and tungsten. Samples of coal were 
examined for the Coal Controller, the usual deter- 


minations being made. Samples examined for the 
Admiralty Marshal and Troksury Solicitor num 
bered 306, and consisted of materials seized as 
Prize; the substances included thorium nitrab', 
pigments, isdlsh, drugs, and tanning materials. A 
large variety of foods was analysed for the War 
Department, the number of samples l)eing 20,020: 
nearly 17,000 samples were taken from contractors’ 
deliveries in course of transit to the Expeditionary 
Forcc.s. Investigations were also carried out with 
reference to the waxed paiier containers now being 
used in place of tin for packing supplies to the 
Forces; the wax was examined as to its suitability 
for the purpose, and inquiry was made regarding 
the keeping (luaUtlcs of the goods In these con- 
tainer.s. The War Trade Department required 
analyses of a great variety of suhslanees. Including 
soaps, disinfectant. s, printing Ink, ceramic colours 
and glazes, pitches, riibtKH* solutions, paints, coal 
tar oils, metallic cap.sules, drugs, etc. A method 
was worked out and pnblislu'd (see this J., 1917. 
842) for the determination of carholle acid or phenol 
in disinfectants. Numerous sainple.s of materials 
supplied by contraetors for the public service and 
of materials used in the construction and malnten- 
anre of public bnildiiig.s were examined for tin* 
Ofliee of Works, London. Samples of water from 
public bulJdlngs, munition works, and camp sites 
were Jil.so .analysed. The .samples referred by 
n’Mgl.sl rates under the Sale of I'ood and Drugs Acts 
of 1.87.5 and 1809 nuud>ored 102, including 81 samples 
of milk, 3 cacii of nut lard, Epsom salts, and 
cream of tartar, 2 eneli of butter, <lripplng. rum. 
sweets, and vinegar, and 1 each of whiskey and 
baking powd<T. Tiie results of the analyses 
differed fivmi tho.se of the public analyst in 13 cases. 
1'wenty samples, consisting of 8 fertilisers and 
12 feeding stu/fs, were submitbal under the Fer- 
tilisers and Feeding StulTs Act;^ie fertilisers com- 
prised iihos])hat.es, guano, shoddy, and six'cliil 
inanui'cs: (Ik* feeding stuffs consisted of feeding 
meals and cakes, milling by-products, and poultry 
foods. Several of the feeding stuffs contained a 
eonsiderable proportion of .sn balances un.suitable 
for fmling purposes. 


GOVERNMENT ORDERS AND NOTICES. 


EXPORT PROHIBITIONS. 

Further relaxations of existing export prohibi- 
tions have been nnnounc(*d by (he Board of Trade 
ns follows* : — 


llcadhujs transferred from one list to another. 
From List A to List 


Burettes and their component parts; capsicum, 
Including oleo-re.sin of cjipsicnin ; glue, o.s8cine, and 
concentrated size (and other sizes and sizlng-s 
made from glue), finings and other kinds of 
gelatin; hydrometers made of glass; nitrometers 
and their component parts; tar, vegetable; 
uranium, alloys of uranium and nranlum ores: 
vanilla and vanilla pods. Chemicals Aluminium 
nitrate; cassia pods and pulp; phosphorus com- 
pounds not otherwise prohibited.— (Jan. 2.) 

From List B to List C : — 

Rubber (raw, waste, and reclaimed), solutions, 
Jellies, and other preparations containing rubber. 
—(Dec. 26.) 

Aluminium, and alloys of; aluminium i)OWder; 
antimony and alloys of; antimony, sulphides and 
oxides of, and mixtures contaInlng.--(Jan. 2.) 


'^Qoodxon List A ore prohibited 
ooda on Li«t B to all desttoationa outside the Bri^h 
!mplro^\o^ on List O are prohibited only to oountrioa 
eifrhbounng onomy oonmtrlei. 
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Altcnd Headi Uf/s. 

(A) Guanos, not: Inoludinj? wJinlc p:uauo; (C) 
wliale guano, — (Dee. 2(».) 

(A) Cream ot' tartar; ((’t tartarie acid and alka- 
line tartrates not othei w ise proliibile<l.— (Jan. 2.) 


COMPANY NEWS. 


Export of Cutfh lit Fnnir(‘.--['lK' Direetor of the 
War Trade Departnanit is prt‘pared to entertain 
^ipplieat ions for licences i<i exj)orl iiinih'd qiian- 
flt.l^es of cutcli to Franc('. 

Otnerol Jfvincvs far K.i parts . — On and aft(‘r 
January U, the exportation of tlie following goods 
l)ecaino pcrnjissihle to all destinations, except lliose 
speciiled In Sc(*tion (' of (h{‘ prohildtrd list : Mix- 
tures and pre])a rat ions containing not more than 
1.0 p('r cent. ;milin«‘ colour, not otlu'rwisi' pro- 
liibitedj pluMialgin; adh{‘si\'(‘s conf.aining not more 
than 2.1 per (enl. of slarcii. or otln'r c.ercal snh- 
.stance. etc. 


OKDKRS Sl'Sl'MMtKO AM) t’AXCKld.KD. 

The Minister of Munitions has snsiHUulcd until 
further nolic(‘: — J’lu' Cop]>er (Sale or 1‘nreh.ase) 
Order, ItiPt. 'fhc (V>j>per (Tsr in Mannfaetnrtd 
AJrt^er, Ijilt;. Tin* (’op]>er ((’oiitrol) Ordtu*, 11)17. 
The Rras.s atul ('oj)i)er (Keiuins) Oidt-r, llUn. ^I'lic 
Brass (Swarf and Scrajd (^»ntrol Order, 1017. J'he 
Cupro-Nickel S(Tap (Dealings) Order, 1017. The 
Spelter (Control) Order. 11»17. Tln‘ SjMdter Control 
(Amendment) Ordei-, 11)1S. J'Ue Lead Order. 11)17. 
and the two Lead Control (Amendment) Onhas, 
lins. The Typt' (.Mt ! il) IL'turn.s Order. lOlS. The 
Tin (Dealings) Orders of 11)17 and IhlS The 
('hrome (Jn* Order, IDIS. Tha IM.atimim Onler. 
IDlo. and the IMatlmnn Metal Order. IDKi. The 
Alumini!inM)rder. IDK;. The Aluminium (Ihdurns) 
Order, 1017. The Alundninm (Scr.a{) and Sw.arf) 
<)rder. 11)17. The Refractory Mat.eiials (Maximum 
1‘rices) Order, IDIS. 

The B(‘iv/ol and NajJitha Onh'r, 1D17 'piie 
Naphtha Order, 11)17. Tha 'Par (Coal and Wat«‘r 
(rfis) Ol'der, IDD, J’lie ( iiloriiu' and Chlorine 
1 ompounds Order, IDIS. The Aceth* Acid Oialer. 
11)17, and the Acetic* Ac*id (Kxtc'nsion) Onhn*. 1D17. 
Cntil further notice', grey acetate of liim* and 
acedone cease to be s|X‘citit‘d as wjir material. 

The following Orders have been canc(‘lI(Ml ]\y 
the Bcjard of Tr.ade :-~The Lighting, Heating anil 
I’ower Order, IDls. The Motor Spirit (Consolhl.a- 
1 1on) and Gas Rc'strict ioLi Onlers, IDIS. 

The* Admiralty has cancele d die Hydiogon Orde r 
of June 11. IDIS, The Army (’oiimil has can- 
VdIs'^^ (Restric*) (oil of J'.anniiig) Ordc*r. 


OTHER ORDERS .\.\l) XOTB'ES. 

.'‘‘‘'"'■'•''’I' of K.'.'-lrirHoiisi (ird.-r. 
IDIS, Board of Trade, Dec. IS. 

Tin* Articles of Comuu'ivo (R.dax.ation of 
Itesl rlcthms) Orch'r, IDls, B<v;nd of D’rade Ixv •»! 

Papc'r Regulations for 1D1D, the Ooni.ollcr of 
Pai>er, Dec*. 11. i i i , 

The Ministry cd' .Munitions aiinonm'cs that the i 
suspension of the operation of Kegiilailon ::0a of i 
the Defenc'e of flu* Realm Act on ac*<*t,}c acid * 
acedafe of lime, and acetone, covers in addi- 
tion prodm*ts assocl.-ttiM with acetone, which have* 
also been restricted nneh*!* the Acetone Order 
Including methyl ac-etone. m(*thyl-ethy]-k(*lone ami 

alleles ahr o" ‘‘‘»»<>vt-in“nt tone d 

articles abroad, as well as at home, is now (‘ntlrdv 

free with the excvptlon of those c a.se.Ic wCe export 
licences have still to Pm* oblttlnc*d frcun dm War 
Trade Department. No fonnalldes are now nece«- 


; UOVINSTBIN, LTD. ' 

I'roNiiiliig at (ho niinual inootliiK, hold on I>ooom- 
hor a;!. Lord .ArinaKhdalo wild thal, an ovonvholm- 
ing majority of tlio sharehold<*rs bad aj)proYed the 
; i«ro|)o.sod aiiialKaiiiatioii wllh Hridsh livos Ud 
' and that nuialKainaj ion Is now iiraoika’lly ail 
I .■looomiihshod Im-t. Tho future sucecss of the to\- 
ilo frados of I lia country iloiends larKoly nnoii 
ho oiilcomo ot (ho Impend intt stnigKio hotwoon tho 
lliidah and (Jormau dyo Inilnstrios. 1‘rior to tho 
I war (lie (.orin.ias had aninirod a ooiKrol over tho 
^ o\ ilo trades of all eoiiiitrloa In tho world, and 

Il'I'. 'A?i' T l"’‘''‘’*l'Ol moans of 

P .oUii lionet rat ion. I'lio datiKor of do))ondonco 
111.011 (.(•iiiiany is now roalisod and all that Is 
ris, Hired is a.loi|ii.ito Ihiaiichll support ; on the wloii- 
title Side success is certain. 

i>!w"pn <''»"l'nii.v’8 factory at 

o I L losiaoiv was comm.|lcd hy w.voriinionial 
lost 1 let loirs to no on sliort (|„„. ipi. oviw two 
moll hs. (Iioiohy ^■l•l■allll>;■ a (ciiijiorary shortiiKO of 
s.viilliolic iiidiiro: fall out], at has since Ih-oii 
nstor,.,l, and now that the war is over hirco 
dovolopnionis may !«• o.Niioctoil, Tho oompanv has 
a.-ipiiivd at l■,lloslm•l •0 Port two options to piircliaso 
land 111 olo.so proximity |„ its o.xislliij; works. Tho 
■silo po.sso.ssos a Iwo-niilo froiUajro to tho Maii- 
Choslor Ship ('anal, the land is .snlfahlo for hnild- 
111 - purposes. Is Iienr llio ,\orlh Wales ooaUlohls 
aiKl Koiiorall.y oompaivs favonrahly willi the silo 
ot any (•heinical works In tin. coiintiy. and with 
lliose ol he (lye factories situated iK'ar tho Rhino 

. "minifaelnilni: an oxtmiilod raiico 

ol d.ves. Iiielmlin- v.al dyes nhieli were prevlomsly 
only niannlaelnred in (iermany. mneh ro.soa roii 
work has l.eeii carried on. and v.ihiahle assi.staiice 
lia.s heeii aiveii in connexion with lli,. pp.paralion 
ol lethal liases for the army. Had hostllilios not 
ooasoil whcii (hoy did, it Is prohablo that tho 
oiiomj wiinli have heoii ovorwholmoil hv a par- 
h iil.irly (h.adiy xviii,.]) n,,, Warfare Doparl- 
moni had In simv tor lilm, and of whhdi n,,. larKo- 

e.o ’i li'i'l l"'en sue.vsst’iilly xvorkod 

out by this (*c)mp;niy. 

Owintr to delay in .setllln- wllh the Iiilanil 
Loveiiiio anihorllles, it was impos.sihle to i.reseiil 
aii.v aeiwiiiis, or to state the niinil-T of shares 
11 the Lrliisli lt,vos(nir.s ( 'orpoifitloii whioh would 
I, reoohasi 1,1 oxchaiitte for their own, hnt IkiII, 

I «i I Is. found onlln ly sallsfa..|or.v when nrinounmi. 
ho Incn'ase In prodnelion of Inlorniedlalos (over 

■ I’i ‘","".'11 '1 "'»''s (.Toator 

I III. Ill in l.n I tl.i.pitijee II, a-ainst t.lO.'! ItlO lb 1 
nnd of liiilslied dyes TMlines ttn.alor. The iiltrio 
and .siilpliiirie m ills roipilred f,,,- |i„. former had 

1 imo'"'" I ho Old put of tlicso 

n Pilk was ‘«.,;ili,;;(i;! n,.. os aualnst none In 11)14. 

Ill pie«ai- ila.is, the avoiago prolit was equal to 
1 per (vnl. on ||„. share capllal; tho ovorhoad 
liaiKcs lor resoaivh and for (ho soiling oiRanlsa- 
mil were iilidiil.v hkdi owIiik to the small oiilpiit 

1 , ..o'; '" ',"’" ‘'‘imil to 

ill l il\ the prolils would have approaohod 
hose inmle hy one of Iho more linimriant Gomian 
hini.s, ami provided they had hoou sold at tho 
s lino prices as the Cormaii d.ves, Hiov would have 
Ihs.ii lar more lhan 7 limes lliose actuallv achlovod. 
ihc. o.sllnialod not prollts on d.vo8 diirlnc IMS 

lo iir,' was about O J.T Hines thos«: 

a l.ill, hid they are iiuifli below those made bv 
Thl 111 fills oonidry prior lo tho war. 

Iho plants In Gi.rninny arc for Iho most pan 
intact and are more than sufficient lo supply th(> * 
homo iloinnnd. Moreover, we have yet to erect a 
Im-Ke aiiionid of plant at hlRh t.ost, whereas the 
.I'mi'n'”' '*''1"^" y*^*'*' «irr*cte<1 at a much lower cost 
lieen written otf; hence the neccs- 
■sltj for financial aid from the State. 
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OASTNKn-mOLLNKri ALKALI CO., LTD. 

At the Cannon Street Hotel, on Doc^einbcr 18 last, 
the Rt. Hon. O. W. Halfour presided at the twvuty- 
thlrd ordinary general meeting of the company. 
Dealing first with the report and accounts, he said 
the figur(‘.s ran curiously parallel with those for the 
previous year; the net prollt was £2000 smaller at 
£2(I1,I]3J), and the available balance* was X^iOOO-— 
£4000 higher owing to a larger carry-over. Atrord- 
ingly, the appropriation of the latter would be fbe 
same, viz., £.10,000 to deiu’ociatlon (making that 
fund now £587.500), 20 iM*r cent, dividend for the 
year, l(‘avlng £4S,S1<) lo carried forward. 
.Vlthough the past ye.ar lia.s not, been an easy oiu*, 
practically all (‘iiergicH having binm conceiOrjitcMi 
on war work, the results ar<‘ distinctly satisfactory. 
Experiments in the nianulacture of new chemical 
products have bc'c*n carried out for tin* Goverunumt 
and the large extenslojis of buildings and idant 
undertaken at its najia'st have binm proceed(‘d with 
'Hie fpiestion of the completion of the extensions 
' is one for negotiation with th<* Munitions Depart- 
ment, but the company’s Inhuvsfs aiiixaiivd to Im* 
adequately safeguarded. Owing to dilliculties aris- 
ing from tlie awards issiu'd by tin* Conimlttee of 
Production in ivgard to wages, the Protit Ponus 
sysl(*m b<‘<*ame a .source of friction rather than a 
lamd of union hetwc-(‘n the comt)any and its (mc 
ployees. Hen(?e it has been abamloned, and .a new 
arrangenicmt has Imh-u substituted undm' which .addi- 
tional payment is made in respect of l(‘ngth of 
s^u'vhv, and which results in the emi)loye(‘s Indiig 
r.atlK'r U'tter off than before. Mm-h as.sistaiua* has 
been nsvived during the past year from the Chemi- 
<’al Emidoyeis’ I'\‘dei-al ion and it is intended 1<» { 
<‘stablish Works Cotiiicils on I lie lines id ilu* Wliitkn 
Ki'ports at an e.arly fl.ati*. ' | 

PEATt’OKK AND OIL SVNDK’ATK. j 

Aljlio iiimiiiil imv(ln« lu.m ill „n U, ! 

rK*r o, Mr. ,T. \\ . Leadheal(‘r, olmirman, said that \ 
the syndicate was (‘stablislKal to work out a process 
for the production of a good coke or smokeless find i 
from ixait, with by-product ivcoviuy. Oiu* comiilete ! 
g-i ^ jdant, h.ad lieeu ada)it(*d to the lu'ocoss, and It ' 
was inh'uded to bring others, now under ojition 
into oTHwatlon as .so,m as iKi.sslble. At the i>res 4 mt 
time tlu* syndicate was renting spare plant at two 
gas works The dcaolorislng agent obtained as a 
by-product had been very favour.ablv reported upon. 
Im* coke employed ifi the pivsH-ss. in eonjum-tlon 
with peat was tlu* very sm.allest gas coke, and 
these, with a cc'rtain biudi'r, m.ade an cxeelhmt but 
Jiol a smokeless fuel, which was now being sold 

iILm works. .\o sfHM-ial niorls have 

bwui used up to the pre.siun. the earbouls.it ion lM‘lng 
eneefed at a low t<*U)]M*rature. 

O.V.'S.Sl'il. eVAMDE CO,, [.TO 

Sir iJ.-orKe ItoUby, cliniriiiiin of il„. 

Dro^.ted ovor tliu niinmil nuOinr: hold in oIokkoW 
on DcoonilK'r 11. In inovlii»f tho ndoiillon of (lio 
report .ho said flint durltiK tho i.nsl vonr tho 
r«iny Imd protliiced .xiitlUIoni o.vniildo to moot nil 
doiimnds. DnrluK tho wnr thoro liud Ih'oii n ivdiio 
non of (jtilto 20 ixn- cent, in tho world-s oonwuiii.l Ion 
ot cynnlde for llio In-iilnuMit of gold oron. wliioli 

nu'wiimf. i""l IMiidy to 

Vo ‘■'■O'" '""•■Knido sold ininos. 

,w. Improvepionf on tho Itnnd Is to Ih> 

< Miccted. In nonmtl llmos, .Moxloo Is n lariro hiivor 
of oyunlde, and aa ('ondttlons thoro lui|irovo Aiuori- 

statwf f 'Vila hirthor 

years of ihe I'om- 
’'y* Ita own nKalnat Oortnan 

<?nnre mtutrenicuta of the Buiplre and of the AlUea. 


BRITI^SH COALITE, I/VD. 

At the orjllimry general iiiootlng ludd 

,n!n''"or‘’.h^’ “ <f- W. FWier fchtii 

nan of the fompany) said that they had m 
passed from the roRlon of promise liito I ha I 
lao-formnna-, and would reap the fruit of tli 
when the managim; eomiiany, I,ow TemiK-ratii 
CailKinisation, Ltd., boBau to |iay the agrii 

of 70111)00 tons of coal I'arbonlsed. Tho plant 
Uariisloy had rim for a year and was tiiniliiK oi 
IhoioiiBlily Bood coalite, and a satisfactory yie 
of other siihslaneos. OwIiik to tho badness : 
«‘rtam materials sniiidiod, tho oiitimt of tar hi 
twen iK-low expisi.ilions; the company had lil 
surtcred troni ih,. s.-ardiy and Inferiority of latsn' 
.00(1 pr CCS had IH-CM Ol.lalncd for all products, ai 

oeV loi'I I I'l'" avcriiBe price of -fll 

p<‘! Ion a I, lh(‘ wtuks. 


.\kw Xickcl Vomi)an!j h; 

I b<‘r l eiii. noii-cumul 

imTerimce shares at par. Ihe iiroctHHis to 1 
uwd in extending the company’s refining work 
which when compleicd will lx> lncrcas<*d by 50 m 
cent. The prospix-lus stales thiit fho produc 
niamif.-iclured cf>mprisi‘ nickel, eopjx*!' milphat 
mekcl sails, and coneentrati's of pre<‘ioiis meta 
(plallimm. p:illadiuin, gold and silver), all derivr 
from the eomjiany-s mines In Dniario. It is claimr 
(bat the ijuanfity of iilatimiin and iialladim 
recovered llieivfjom is by hir the large.sl produei* 
williin llu’ Drilish Em].>ire. 

77/c Jlo/y/f/a ('ntrihh ('omimnu has issued £.5(K),(K 
SIX p(‘r eeui, £100 riMlwmabk* delM^ntuivs at 05 
4’hc i.ssue wxis .spousoriMl hy (ho Lrlfi.sh 'rr.uh* Coi 
lM»ration. bu-med undm* tloveniment jin.sjiiees i 
lOp; If) holp LriiNh industrial %’i*nlures after th 
W'.ir. ^ 


OFFICIAL TRADE INTFXLIOENCE. 

I Lrmu the llttunl (tf 'J’radr Jtttnnui f<»r Dix-mnlK-r 1 
and .Ta Hilary 2.1 

Ol’EXlXGS FOR BRITISH TRADE. 

All agent at Townsville, Qmamsland, tlesires i 
obtain .igeneies for F.K. m.aniif.ielurerH of pajKM 
eheiui.sis' .ami drugLdsi.vi’ requirements. | Ref . Xi 

.A linn at Montreal de.sinxs to gel Inio touch wit 
Ij.K. nmnufaeturersot lire-<lay hiieks, silica hriek; 
enielbles and hardwart*. ( Ref. Xo. 125. j 

An agent at Toronto \vislu‘s to oiitain agoneies fo 
I .K. manufart tirers oi rvrt.ain kinds of jiaix*! 
samples of which m.ay Ih* sixm at Ihe Ik'parlinei! 
of Overseas Trade. | Ref. No, TUk 1 

.Vn a.geni ,*it (’euta. Moroi*eo, si'eks agench‘S fe 
F.K. maiiufaelnrers of p.aiKT, pliarmaeeutleal pn 
duets, paints, varnislies, sugar ami iire.siuved bash 
IRcf. No. KJt;. 1 

A partner in a linn at <’a|H* 'I'own now in thi 
country wishes to ohiain agcneivxs for F.K. manu 
tael urcr.s of enamelled waix*. pottery, glass, paiH*i 
1’MblH‘r, iH‘menl. paints, leather and sn|H‘rj»bospba1e' 
IRcf. No. 112.] 

I Inns in the Nellnu l.iuds desire to get into touel 
wilb F.K. manufaclurors of rublK'r tvix‘s am 
llieniiomelcrs, [Ref. Xos. 147 and 44S. ] 

Inquiries bavi* Ina'ii ixxvlved at tho Britisl 
i'hamlH*r of Fommeixv, Milan, from |)orsons am 
linns in llaly for agencies for F.K. mainifaeturer! 
and exporters of aluminium waiv, metals, clieini 
<‘als. dye.M, hides, skins, rublH'r, oils, soap, iH*r 
fnmery and .«?clenMflc instruments. Inquiries .slionh 
la* nddmssed to Ihe SeeiS^tary as aliow. 
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TARIFF. CUSTOMS. EXCISE. 

Australia . — The Importation of tinplate Is pro- 
hibited, save with tlie consent of the Minister for 
Trade and Customs, as from September 25. 

Canada . — The Orders in Councii dated .Janu- 
ary 20, 191^, and April 11, 1918, prohibiting tlic 
transportation of silver spruce and the exporta- 
tion and transportation of Douglas lir respectively 
are aincelled. 

The export and re-export of liciuorice 
juice, hops and lup^rllne are i>rohibiled from 
French Colonies other than Ihiiils and Morocco to 
destinations other than France and French 
Colonies, as from November 21. 

<8^ Lucia.~Th(i exiK)rt of gold, manufactured or 
unmanufactured, including coin and articl«‘.s con- 
taining gold, is prohibited, except under licence, 
ns from Oclob(?r 29. 

South Africa. — A.s from October 1, all Imports of 
wood pulp from Norway, Sweden, Denmark, Hol- 
land, Switzerland and Finland must lx‘ accom- 
panied by a ccrtificale of origin and interest. 

United States . — Recent rulings of the War Trade 
Board affect hides, skins, rubber, raw cotton, sal- 
varsan, neosalvarsan and arst)hcnamin(‘. 

With certain exceptions, .all exix^rt licences which 
were unexpired on November 15 and all export 
licences Issued on or after that date will be valid 
until used, unless revoked, notwithstanding such 
licences are stamped as expiring on November 15 
or subsequently thereto. 

All Import licences issued on or after August 25 
will be valid Indetinitely unless revoked, provided 
it Is not otherwise exi)ressly stated in the licence. 

The export from the United States to all parts 
of the British Empirt-i of articlo.s not included in 
the “Conservation List” will he i)ermi(ted under 
general licence. 

Licences may now be Issued for the Imiiorl of 
calcined spathic iron ore originating in and coming 
from the United Kingdom when shipped as ba<‘k- 
haul cargo. 

The procedure for the licensing of goods in Iransll 
from Canada or to t\‘inada througli the TTniiod 
States has been simplified. The sixH'inl Import 
Tileence for this glass of goods is to be known as 
“ P.B.F. 25“ and the Export Lleenc(‘ as “R.A.C. 
5C.“ 


TRADE NOTES. 


FOREIGN. 

Foreign Companies, etc. (icrmany. —The Chemi- 
cal Factory “ Rhcnania “ at Aachen has acquired 
all the a8.sets of tlic Rhenish I’ortland Cement Fac- 
tory at Cologne for the sum of l,f>75,0<X) nuirks.— 
(Wirtschaftszci/aay, Oct. IS, 191S.) 

An Association of tljc Lime Works of (Naitral 
Germany lias Ix^n formed witli lieadcpiarlers in 
Magdeburg. -f F6/n. Zeit., Oct. 15, 1918.) 

Opposition lo the Lime 'NV'ork.s Association is 
shown by the Gro.'^s-IIartmannsdorf (Rimzlaii) 
Lime Works, whlcli in a public print lias 
stated that only 100 of the total of 1400 Ger- 
man lime companies have Joined the Association, 
and of tho.se 100 the majority was pnwiously 
united by a joint selling agency. It condemns 
the formation of a trust, as this would only lead 
to restricted production and high prices — very 
undesirable ends in view of the presemt .serlou.s 
shortage of dwelling houses.— (Z. angew. Chem., 
Nov. 8, 1018.) 

The Bavarian Nitrogen Works Co., Munich, has 
made a net profit of 1,195,213 marks as against 
1,547,264 marks in the previous year. Over half a 
million marks has been placed to depreciation 
account, 85,452 marks Is parried forward, and the 


dividend has been reduced from 14* to 11 per cent.— 
(Z. afigetv. Ohem., Nov. 1, 1918.) 

According to the TdglioJw Rundschau, the Allge- 
meine Elektrizitilts Gesellschuft has floated a com- 
pany— the Ukralnlsche A.B.G., Berlin— with a 
capital of .300,000 marks, to operate in the* Ukraine. 
— \K6ln. Zeit., Nov. 5, 1918.) 

The report of the German ( Auer) Incandescent 
G.i.s Light Co. for 1917-18 rwords a gross profit of 
27,218,654 marks, but a fall in the net profits from 

11. . 353. 674 to 8,530,828 marks. This result Is due to 
increased working costs and higher war taxes, and 
to the fact that war contracts now bring in much 
smaller profits, rrcfercnce shares get 5 per cent, 
and founders’ shares 25 per cent, dividend.- (Rer- 
lincr Taffcbhitt, Oct. 16.) 

'riic United Aluminium Woiks in Frankfort, a 
subsidiary of the Griosheim-EIektron Chemical 
Works, has recently purchased a large plot of land 
in the liautzen district, and It is presumed that 
the erection of a new aluminium works is contem- 
plated. On adjoining Prussian soil this company 
has built the Lauta Works, which are nearly com- 
pleted. — (l\oln. Zeit., Oct. 22.) 

At the general mtH'tIng of the German Gelatin 
Factories, Hdchst a. M., the dividend was fixed 
at 16 jM'r eent., and It was decided to move from 
iloehst to Frankfort. Discussing the outlook, it 
wa.s agreed that the political situation would not 
greatly afl’e(*t tin; company, provided always the 
Bolshevist tendencies did not g(‘t tjie upper hand. 
The close of tin* war would not do much to improve 
the supplies of raw material. The net profits 
equalled 5.39,84!) marks, and a balance of 59,840 
marks was carrit'd forward.— (/u>/a. Zrit., Nor. 5.) 

Tin* Dfiss<‘ldorf Dye Co. made a not profit of 

11. . 529 marks in liin iS and has (k'clared a dividend 
oft) ixu’ cent. (Kola. Zeit., Nov. IS, 1018.) 

The Dresden Cellnlon Manufacturing Co. has 
made a net profit of 1,339.<)31 marks and has do- 
clart'd a 20 ix*r emit, dividmid.- (Kiiln. Zeit., 
Nov. IS. 1918.) 

Turkey. An Export and Import Co. has Ikhui 
floated in Smyrna with a caifital of fT200.000. A 
number of new mining concessions has been 
granted by the Government, vb., for a quicksilver 
mine in the Aidin vilayet, an emery mine in Saud- 
jak Mendislil, two chrojuinm mine.s and a coal mine 
in Adrianople vilayifi, aiid a lead mine and ixtro- 
l(*iim wells in the Kastamuni vilayet. A new com- 
pany ha.s been formed in Afnim-Kara-IIissar for 
the production of textiles and u'oven goods. Elec- 
trical works, ngriciiUural schools, and settlements 
are to lx* e.stablisiied, the entire scheme Involving a 
cai)ltal of £T500,000. — { Wirt schaftszci tuny , Nov. 1, 
1918.) 

Rumania. -Shive the • l»eace of Bncliarest Ru- 
mania lias suflered from a ijoom in comf)aiiy pro- 
moting. Among the rewmt foundations figure tlio 
Industrial Requisites Co. (Lei 100,000), deallfig 
mainly in machinery and implements for the oil 
industry, and tlie Agricola Industry (Jx?! 1 mill.), 
wliicli will engage in the wholesale production of 
legumes (U‘i = Old.). Tlie chemical ipdustries in 
Jassy and Bncliarest liave tx^en onlasgtsl by 
several new ventures. — (Wirtschaftszeitung, 
Oct. 25, 1918.) 

The “Orion” oil company in Hoestl (capital 
20 million Lei) is issuing sliares to the value of 
2 million I^ei to enable it to sink at full capacity 
after the war.— (^. angew. Chem., Nov. 22, 1918.) 

Denmark . — A new chem.'<;al works, with the title 
“ Koge Kemiske Fabrlk A.-S.,“ Is to be erected at 
Kot^^.—iWirtschaftsdiensU Oct. 11 , 1918.) 

/ftt?//.— The Industrie Chlmiche Siciiiane, at 
Palermo, which carries on the extraction of essen- 
tial oils, etc,, has raised its capital by 1 milltou 
lire.— Nov. 10, 1918.) 
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TUE-mSE ON ArPUED ANALmcAt, Chemistkv. Vol II 

Translated by 
528, 105 Illustrations 

lOli) 

The lime Is fast approaching, If u has not 
Annn^ arrived, when the general treatise on 
Applied Analytical Chemistry must give wav to 
the six^c alised monograph. The amount of know- 
ledge which ha.s accumulated and been recorded 
during recent years in every depailment of 
commercial analysis is so great that only the 
monograph can conveniently accommodate it, jind 
only the siK'cialist can deal .proiierly with the 
selection of matter and supply the discriminative 
element which make tlie liest works of this kind 
so valuable to the ordinary worker. It is true that 
in the compilation of this volume, Prof Villa- 
vecchia has had the advantage of the assistance 
■of a number of w'ell-knowii Italian chemists and 
tliat, ^‘onsequently. the defects usually associated 
\yith the individual limitation are less apparent 
than is frequently (he cas(‘ in comj^osite workg of 
a similar charach'r. As an example of an admir- 
able and successful encyclopjedic work on com- 
im'rclal chemical analysis, Allen’s Organic Analysis 
occupies by general consent an outstanding iiosition. 
I)ut Alien only dealt with organic analysis, and 
e\(‘n so, hi.s treatise extended to eight very sub- 
stantial volumes. In the volume under review — 
(lie second of tlie complete work— the author deals 
with meat produclx, with milk and its products 
witli starcliy food-stiifls. with the various sugars 
and food-stulfs containing them, with alcoholic 
iHwerages, essimtial oils, varnishes, rubl>er and 
gmtta peivha, t:inning materials of ^arioua kinds, 
inks, leather, colouring matters -both mineral and 
organic textile libres and fabrics. q\) say that 
this very large amount of ground has Ixen'ln tln‘ 
roA ^ within the space of sonu' 

.>..0 pages. Is to pay a high eomiiliment to the di.s- 
tlngnishod author .aiul his colUsagues. 

A detailed erltlclsm of this wairk. oven if any 
<me [lerson w’en? eomrietent to undertake it, wanilll 
olniously be outside tlie' limits of an ordinary 
reyn‘w, and the points to which attention is drawn 
below must Ix' regarded as a few examples of (he 
main defect of tills book, miincly, the eoiiipre.ssion 
iiiseparal)l(‘ from tlie attempt to deal with .so much 
and sucli widely varied subject matter within llic 
covers of a single medium-sized volume. Tlie 
wonder is that the sins of omission are not more 
iiiimerous, and even an experieiiciHl cliemist may 
peni.se the sections which deal wltli the subje<*t*s 
with which he Is most familiar, and liiid the 
lierusal not unprofitable. 

Dealing witli individual points, it may Ih» noticed 
with regret that for tlie e.stiniation of* nitrogen in 
meat and moat-i>roducts, the author iwmimeiids 
I he use of oxide of copper and, llnally, of potassium 
[lernianganate. It is very generally recognised 
imt the permanganate lias a marked* tendency to 
muBi) low results and It Is somewhat suriirlsing 
that the Gunnlng-Ariiold modification, wiiicli Is 
now almost universally employed, should not. have 
>een recommended. The method described for the 
estimation of the various groups of nitrogenous 
mbstances In meat extracts, also, leaves a good 
leal to be desired. Thus, the method given for 
;he estimation of the.nlbnmoses would obviously 
nclude gelatin. Gelatin, It Is true, referred to 
n an explanatory note, but no method for Its 
estimation, or, indeed, for its detection, is given. 
Vgaln. a not very satisfactory method for the 
letectlon of peptone Is described, but no method 
or Its estimation. Jaffa's method for the detection 
ind estimation of creatinine is described, but there 


of particular ImporK 

on TlS A /"«tA'ictions given In the section 
of raet7i|.. iX ‘iclecdon and estimation 

Tn '"‘'''“*'^>08 arc open lo some criticism 

VC?7 p?hi I I hat even lieav,v traces would bo 
iii7tbo .1? tletectlou, the method Involv- 

ing the trc.itmcnt of the ash with nitric acid and 
the o,H.rator being told lo lest the r^idue on the 

methods w' I'" ’""'"'"“y hy the ordinary 

methods A\orking on 50 grins, of the samole 

ouanlitios of tin as woild 

ordiii.n.v methods would scarcely sullice. No 
made of Schryver’s colorimetric proces.s, 
which is adndrable for this purpose. 

In dealing with the c.stimation of ar.sonlc, no 
reference Is made to the necessity for tlie us^ of 
ea<; acetate paper in the calcium chloride tub^< of 
the xMarsh-Rerzelius apparatus. In this section, 
instructions arc given to destroy the organle matter 
and to te.st the resulting liquid in (he Mar.sli flask. 
No information however, is given ns to the method 
of estimation by comparison of mirrors, and the 
ojieraior I.s luforimHl that the amount of the arsenic 
may be determiiuxl by wxdghlnj the de])osit in the 
heated tube ! 

I he chapter on the analysis of Sugars and 
Saccharin Products is very disappointing, and is 
an excellent example of the disadvantage of 
at tempi mg to cover loo much ground in loo little 
space. The mothod.s to be adopted for the analysis 
of mixtures containing the various sugars have* in' 
order ajiparcntly to save space, Ixen genernUsed in 
1 he form of numerous equations, and f'ertain por- 
tions of thl.s chnplcr have rather (he appt‘arance 
of a mathematical treatise than of a text -book of 
chcndcal analy.sls. if descriptive matter bad taken 
the place ot tlie equations and an i‘xnniple of each 
liroblcm Iiad been given and worked out. the result 
wmuld have been vastly more u.seful. As it is, the 
expert sugar analyst is scarcely likely to experience 
tlie need of consulting this volume, whilst the 
more or less lnext>erieneed analyst could scarcely 
fail to find hlmsidf hojxdi'ssly at sea. It may be 
noticed, in passing, that Weln’s table for convert- 
ing reduced copiier into its equivalent of maltose 
and which Is generally recogni.sed to be incorrect 
lo the extent of about 5 i>er cent., is reproduced. 
In the .siieclal part of this chapter a good many 
matl(‘rs for criticism liave obtruded themselves 
ui>on the reviewer’s notiew Thus, the question of 
tile determination of the various carlxiliydrates In 
commercial glucose is dismissed with the state- 
ment “ the exact determination of the sejiarate 
sugars is not easy. ... It Is usual, therefore, to 
calculate the whole of the reducing sugars as 
glucose.” The water in these sugars Is to be 
determined by drying at 105° C., a method which 
Is knowui to be exce^ngly Inexact, For the esti- 
mation of dextrin, the anthor recommends hydro- 
lysis with acid and the calculation of the whole 
increased reducing pow^er as dextrin, thus obviously 
ignoring the maltose present. In solid glucose 
It Is well known that there la, as a nile, little or 
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uo dextrin, but apprecftiblc quantities of maltose. 
In the case of liquid glucose, on the other hand, 
there is much mnltost* and the method would give 
stitrtling results. It may he noted, by the way, 
that in the explanatory note referring to the coiu- 
IKisition of glucose syrups, no juent Ion whatever Is 
made of the presence of maltose, whieli usually 
constitutes over :J0 per cent, of this lu-odiict. (’on- 
v<u*seJy, In dealing willi the eslimallon of dicxtrin 
in malt extracts and malto-dextrin prodiui.s, no 
provision Is made for tlu* dexirose almost invari- 
ably pre.scud. In dealing with the (‘stimatioii of 
the dlastatic power of malt cxtra<'ts, no mention 
Is mad<‘ of Lintner’s melliod, which is ahnost 
univcrsa 1 ly einrdoyed . 

The chai)ler on r»e(‘r has Ix'cn Y<'ry largely re- 
written f<n’ llie Ihiglisli edition by Mr. ’P. II. Toih*, 
in order to bring it mor<‘ into line with Kngllsli 
<*onditlons. J( iitn'd .scarcely be said that it has 
iHHjn W’ell done and that it constilules a safe guide 
to the analyst. The statement that th(‘ pnvsenee 
of organic matter ju‘ev('nts tlu‘ estimation of the 
arsenic in hcnu’ is not in atcordanee with the 
writer’s experiemn*. In dealing witli such an 
iiniK)rtant matter as the e.stimallon of arstaih* in 
food-stulTs, it Is surprising that, notwithstanding 
the frequent refer(mc<‘ to the Mar.sh-IhTzclius 
method, nothing is said of the “ inseiisll Iveness ” 
of unicli of the ziiu* supplied .speeially for the pur- 
imse. Ill a book intended for lb(‘ general practi- 
tioner and not for t!u‘ expert, this is a ralluu- 
smloiis omission. 

The seel ions dealing witli Wines and Spirits 
liav(' IxHiu in Ilic main w<*ll written. It .should be 
pointed out, howevc»*, that for ifie deteriuinal ion 
of the higher alcoliois no mention is made of the 
A lleii-Mai'quardt method, wliieh is generally reeog- 
nist‘d to Ik^ one of the most .accurate for tin* 
purixise. Th(‘ eolorimelrie methods given in the 
b<>ok and desm'ibod at sonu' <*onsiderttble Imigth 
are both inexact and greatly inferior. 

Tlio cluipter dealing with tlie Essential Oils is, 
like the chapter on the Sugars, a very good examph* 
of the disadvantage of emUxivourlng to crowd to«) 
much matter into a small amount of space. This 
<'hapter, which extends to only 24 pnge.s, actually 
attempts to deal with essential oils in general anil 
in detail with souu‘ of thOvSe which art‘ of outstand- 
lug commercial importances It is not to t)e 
wondered at that llnu’e Is not much to be^ found of 
value to the exix'it, whilst tlicre is no real guhl- 
ance for tlie less cxjM‘rienc<*d w^orkei-, and there 
are many omi.sslons which might j»ossihly lead him 
astray. To criticise this at any length is emt of 
the question, but attention may is^ elrawn to I lie 
fact tiiat in the section on lemon oil, tlie veu’v 
incorrect melhod of Ihutc for the cslimation of 
cltral is given. Tlui slatcmcnt that, hy this 
method, lemon oil contains t; to 7 5 i>er cent, of 
cltral is in itsedf enough to <*<*n(Ioinii it, .M<*ciiig 
that, as a matter of faet. this oil does not a.s a 
mile contuiu more than al^out 5 ikm* < cnt. Ineidcnt- 
aiiy it may Ixi mentioned that hoi> (»j| dots not 
contain carvnci’ol. 


The chapter on Ilie minenil jilgmeiits appears to 
iHi on the wdiole accui-atc, but it is clear tlmt hen* 
again It is ImtMis.sihle to deal adt*qiiat(*ly with so 
large a siib|(*ct in so small a st)a(‘<*, a mltleisni 
wldch applies with even greater force (o the 
st'ctlon dealing witli organic colouring matters. 

In the section on Indigo, it may lx* noted that no 
refereiiw is imxilo. to ItioMim-s (ofra-suU.lionato 
meth^ for Iho estinmHon of liirtlKotln, which Is 
awnratp than that .loscrllaai. 

Whilst then* is, throughout the book, evldenw 
corapi^SHlon, one finds, on the other 
hand, that an undue amount of space has been 
devoted, in certain of the cliapters, to methfxla of 


detecting imd estimating impurities and adulter- 
ants wdiieh are rarely, if ever, met with In ordinary 
practice aPd wlilch inlglit w^ell have been dismissed 
with a very brief reference. 

There apix'ar to be very few tyjiograidiiifal errors 
and the paixn* and printing are good. Mr. rorx*’s 
share of tlic w'ork has been excellently done, but 
one feels Iiicllnod to wonder whether the value to 
the analyst of a book such as this bears any 
adequate proportion to the amount of work 
inv<dved In its preparation. 

A. (biAsrox CUAPMAN. 


PERSONALIA. 


The dcjilJi is announml of Prof. Nietzki pro- 
lessor ut chemistry of (he lJnivt‘rsily of Ra’ic, at 
the age of 71. Prof. Nietzki made Imiiorlant con- 

rihiilions to organic cliemisiry, more particularly 
In Ihc ludd of organic dyc.s\ lie was llie discoverer 
of “ Pdebrich Scarlet ” and nltranlllc acid, and 
was the author of importaut investigations on 
aniline l)la<‘k, t h(M|iiInones, azo-derivatives .safran- 
ines, oxazines, and tlu* thiaziiu's. 

The following candidal (‘S eonne(4ed w4th the 
clKinical industry w't‘re returncul as Memlxu's of 
l\Mrliamcnt at (he ri'cent (lemu’al Election 
Lieut. -Pel. Grant Morden, of (he Prilish P(‘lluio.s<> 
and .Manufaeluring Co.. Ltd., for Prentford and 
Cliiswiek t .Mi(](ll(‘.srx). Sir Wm. Pi‘arce, of Messi's. 
SiMUiciu*, ('liapman. and Mtxssel, Silvertowm, E.. 
f<u- Idnu'hou.si* (St<‘pn(\v). Mr. .T. W, Wilson, of 
Messrs. Albriglil and Wilson, Oidburv, for Slour 
lu*l<lg(‘. Sir .MfiMMl .Mond, of ihe Monll Nickel (’o.. 
etc., for Swan.s<M iWcsl). Col. Sir E. A. Protlierton. 
of M(*s<rs. ProduuMon and Co., Lcs'ds. for Waki*- 
licbl. Sir Klchanl (’oopiu*, of ^Ii'ssrs. Wm. Cooiku’ 
and N<q»h(*W's, Ibu'khamsicd, for Walsall. Mr. 
A^ 1'. Pil’d, of Alfred Pird ami Sons, F.td,, for 
WelyrCi.-inqilon (West ). 

The OnbT of Knigld Commander of tin* Prilisli 
Empire (Civil Division). K.lkE., has Ix'cn <‘on- 
fernMi upon. Prof. W. .1. Pojx*. I'resident of the 
Cheniic.al Soci'.dy and m'''iib.‘r of the Clu'mli'al 
Warlare Commit Ice, Minis! ly of .Munitions; Dr, 
A. Slrahan, Diieclor of llie (i(‘ological Survey of 
Great PrilaiJi; ,and Mr. W. .1. Jones, memlxT of 
llu* Iron and Steel Production I lep.a r( nuuit, Minlstr\' 
of Mimilions. 

4 lu* Order of (’(Uiini.ander of Ihe Prilish Empire. 
C.P.E., has lH*en Ix'stoweil npon : Ih’of. J. W. Cni>l>. 
Dermty Inspeelor of Iligli ExpIosiv(‘s, Mlnisirv of 
.Mnnhions. and Principal J. C. M. Gariudt, of the 
.Aliinicipal Coll(‘g(* of Technology, .M.incln‘.st(u*. The 
now oflleers of tin* same* Order. O.P.E., Include: 
Mr. C. S. (dbson. Mr. F. ibdi. of the Casiner 
Kellner Alkali Co., jind Dr. W. E. 8. 'rurnci-. 
Socrdaiy of lh<' S<»ci(*ly of Gl.ass Technology. 


PUBLICATI0N5 RECEIVED. 


J'liK Natituai. Our.ANin Coi.oukjn(j Mattkrs. fl// 
A. G. Pkhkin and A. E. Evfufst. Monoyrapfist 
on Industrial f^hemistr}/, edited hy Sir Kd. 
TiroKpK. P//. (*,55. (fjondoH: Lonymaus, Green 
and Co. PH 8.) l*riee 2S,i. 

Pm knt Advam kh i.\ Ouoa.nk; (’iikmistuy. liy A. W. 
Sn.WAiiT. 77//;f/ edition. Py. ;{50 (f.ondon: 
Ponymans, Green and (U». 1918.) Price Us. 
Cataiahis in IxnnsTiUAL Ciikmihtry. By G. G. 
HFi.NUKKKON. MonoyropUs on InduMHal Chemis- 
try, edited by Sir Kd. Thorpe. Pp. 202. 
(London: Longmans, Green and- Co. 1919.) 
Priee O.f. 
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THE TECHNICAL CHEMI5T AfTER^ 
DEMOBILISATION. 


Ibe problem of providing useful and fitting 
oeeupution lor those who will shortly be leaving 
H.M. forces, munlthni works and ancillary brunches 
ol war service is nowhere more dillicult than where 
it relates to the technical chemist. It is of 
paramount importance to the nation th«at his very 
special and indispensable knowledge and training 
should be ut Used to the full, yet, notwithstanding 
the universal apiilicalion of chemical principles to 
modern indiisli’ial processes and to I he provision 
ami maintenance of healthy and comfortable con- 
ditions of livihg, it may not be easy to allocate all 
the technical chemists whose services will shortly 
reuse to be rcQuired in connexion with war work 
to other work in which lliey will be able to do full 
ju^icti to tlumiselves, tlieir training and experience, 
and the occupation which may {)resent ilstdf to 
them. Ihe ditlieulty will l>e greatly minimised if 
the authorities and the public at large will refrain 
from regarding technical chemists halving lh(‘ 
Servians, 4‘tc., as so many •• hands ” s(‘eklng eniplov- 
menl, and will Instead take the proiier view that 
they are national assets of enormous potential 
value, for the realisation of wlileh it is only cssem 
tlal that each should be allorded the occupation 
for which his si>ecial attainments best fit him. 

^omy. mmi will undoubtedly return to their former 
work in the honourable but itith(*rto i>oorIy remun- 
erated profession of teaching, the Indter e<jui[»ped 
therefor in virtue of their transient first-hand 
acfiuaintancvj! with, c,//. the applicairion of chemistry 
to industrial work, the foibles of thii artisan and 
skilled labourer, the lns]>iring confidence of the 
<‘nginei?r, or p(‘rchance with te'ciiuical research pure 
ami simjile. Others \yho have not hitherto essayed 
to instruct may also lind their role in our technical 
(X)lleges, where many more students of chemistry 
may bt* exi>ected than hitherto, and undoubtedly 
the pupils will Inuiefit from tlu' war-time cxiku*- 
iences of their instructors. Mauy men again will 
j“turn to former [lositions in connexion with tile 
public stTvices— -c.<7. sanitation, water and gas 
.supply, (‘tc.— from which they have Ixvn lll-spaivd 
during (lie war, and with them also will go others, 
whose iuxinaintance with such services has Ikhmi 
made ihmugh military requirements. There is 
scoi>e for many more trained cluunist.s In these 
services than wtTc generally engaged therein prior 
to the war, both at home and abroad— where, 
esjiecially in the territories in the East and in 
Africa which have recently come under the efuitnd 
of the Allies, the chemist, with the asslstam*e <»f 
the engiiUHU* and the medical man, has Irenituidous 
opponunities of contributing to tlie Iiealth and 
prospcTity of large populations, liltherto little eared 
for. War oxix'rieiiees will in many instane«‘s have 
filled him to act in administrative? caiaieities which 
have commonly been filled in the past by the non- 
technical civil servant, or by (he engiiux*r. or the 
medical otfieer, though chemistry should have 
played a larger jiart in them than letters, engineer- 
ing or medicine. It Is to bo hoped that the war 
wdll have dissijiated the widesiiread iininvssion that 
the chemist, as such, is Incapable or iuenielent as 
an administrator. (Vrtain it is tliat admlnistratorH 
(who may be born yot made) arc the lietter for a 
sound training In chemistry, and that they may be 
sought for and found in the ranks of teehiileal 
chemists now returning from the field of war or 
leaving munition works. 

There are other opr)orlunities for the releast'il 
technical chemist to play bis part which nml not 


be detul eel here, but it Is obvious that his greal.-sl 
chemistry directly assooluted with 
Industry. Ajartt from chemical manufaelvircs 
proper there are allied manufactures and Industries 
in which the chemist can render very gnuit service 
Ihose manufacturers who are setting out to captiin' 
new branches of trade, or to revivify by now 
methods old branches, should consider wliethiu* 
they cannot avail themselves with advantage of 
the a8.slstniie<! of a trained chemist. It is a fact 
that much of the hidustrial sueeess of the German 
manufacturer In the years IxTorc the war was duo 
to his aiipreeiatiou of the value of a ehemisl’s 
services and advlw, and to the lack of the saiuo 
on the part of his rivals In other lands. The war 
has demoii.strated, however, that the British 
chemist— little appreciated though he may havo 
betm in liis own eountrj'— has, in tin? emergenev. 
equalled ami surpassed in inv'eni iveness, resourex*- 
t Illness and thoroughness, tlie much-vaunted 
(lorinan eliemist. 'J'he lesson is one which tin* 
Britisli industrialist and manufacturer should take 
to h(‘art. If he does so, h4‘ w'lll seize Uie present 
unequalled opportunity of securing, for the benefit 
of his undertaking and bii8lm‘ss, si^rvices W'hlcli 
have stood liu* country in such good stead during 
Ihe last f«nv stixmnoiis years of what has l>een aptly 
e.alled “ the chemist’s war.” The men who have 
done* more than any other grou]) of equal numbers 
towards winning the* war only need fair plav and 
rea.s^mable o])ponunlty to enable them to win for 
British industry au unqualified prtxlominanet* over 
its erstwhile rivals. 

How can the manufacturer, the public authority 
or other body which seeks to grasp the present 
opi>ortuuity of enlisting tlie help of a technical 
chemist get Into touch with the man who is lies! 
qualified to fulfil the particular requirements of 
tlie case? In the first pin ce^ the requirements and 
expeelalions should be siKK^iled fully and frankly, 
so that there may be no ground for misconception 
on the part of any chemist who offers his seniees, 
with ixrhaps consequent mutual dissatisfaction 
after a brief period of atlemph^ collaboration. 
On flic other aide it is IneumlHuit on the technical 
chemist, in et>mmon fairness to a man or body of 
men who seek his aid but do not realise the wide 
ramiticatioiivs of chemistry, to stale the range of 
his technical exix?riouces, his limitations and the 
prospects of n*.s4‘arch In the branch of w’ork dealt 
with. If advertisement in the t(H*hnieal press Is 
the means seleeUxl by eltber party to the jiroposed 
engagement for acquainting the other with his 
needs or aspirations, a sufficiently ^l^l. though con- 
cise, statement is desirable with a view to avoiding 
futile eorrespondemx* and trouble. The same 
caution may be tendenxl to thos<» offering or seek- 
ing engagements through bureaux such as that 
which (he Institute of (iieinlstry has established, 
lo which vv<' take this opix>rtiinlty of drawing Ihe 
aih*ntion of maiuifaeturors and otluTS wiio may 
1 h» neeiiing the services of a tixiinieal chemist at 
(he pre.sv^nt juncture. 

(iiemical inamifaeturers iirojH'r mvd no sugges- 
tions from ns as to how and when to increase their 
staffs of tniined eliemlsts, but it may lie useful lo 
ix‘mind others that our ti*ehnieal colleges hav'e 
lavii almost devoitl of students during the last 
two or thriK* years, and that constHjuently there 
can Ik' no appreciable ineix'ase in the luimlver of 
trained ehemlsls available for appointments until 
thosv' now' entering the (H)Ileges complete tluir thiXH' 
or four years’ course of training. Hence when (ho 
twhnicnl chemists now’ leaving the servicx's, etc., 
have secured npiiolntmenls, it is likely that— in 
say 6 or 12 months’ time — It will l>e diffloiiK for 
those then needing the nsslstaucx' of one to obtalti 
It without delay. 
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THE FEDERAL COUNCIL FOR PURE 
AND APPLIED CHEMISTRY. 

That union gives strength Is widely recognised 
In theory, though in practice the tendency, of late 
years, has been towards tlie multiplication of small 
states even within the realm of chemical science. 
Nevertheless, it has long been felt that, whilst the 
interests of chemists are now repiesented by a 
large number of special Societies, these are in need 
of co-ordination and unification, as well as social 
development. On the professional side, we have to 
recognise that an indubitable advance has been 
made during the war by the Institute of Chemistry 
—a body clearly destined to be the agency through 
which professional standards of comiictency and 
conduct will gradually be formulated and deter- 
mined; ultimately thi.s should rank wltli similar 
institutions controlling the legal and medical pro- 
fessions. Trade interests, in like manner, are now 
satisfactorily cared for by the Association of 
British Chemical Manufacturers; though of recent 
origin, on account of Us representative character, 
the magnitude of the interests it covers and its 
activity, this body has already taken a commanding 
position. 

Action was called for on behalf of the intcre.st8 
of Chemical Science, pure and applied, the effect 
of which would be ultimately to s<‘cure for the 
profession of Chemistry — as distinct from 
Pharmacy — the recognised status aud homogeneity 
enjoyed by other learned iirofessions by uniting 
the various sections for all the purposes of .scien- 
tific service. From this point of view, the recent 
establishment of a Fed(‘ral Council, composed of 
delegates appointed ly the several Societies, will Isi 
generally wolcome<I as a slej) of the first impor- 
tance. That the time was ripe for such action Is 
clear. During the war. tlie value of the eheiui.st 
lias been constantly under notice and i>robably the 
public now realises as they la^ver did before, how* 
indisriensable his work is both for the welfare and 
the defence of the country. Uu the offensive side, 
the war has been essentially a chemists’ war and 
liad it been continued, in the near future, the 
Iiorrors of the earlier period would have been far 
exceeded, owing to the ilevelopmciit of the means 
of attack by poi.souoiis vapours. The sahdy 
devices which Iiave playcfl .so great and successful 
a part in countering this new means of warfaix' 
have fern entirely the product of the chemi.s1 ’.s 
ingenuity, hut lie has playcMl an alleviating part in 
not a few other directions. 

Not only is there much overlai)idng and duplica- 
tion of effort, esiwKdally in the matter of publica- 
tions, but no niacliin<*ry <‘visted wher<*by the colI(*e- 
tive and considered ojdnion of all workers in 
chemistry eould he mridc fullv ofKU'ative, either 
eonstructlvely or in defence of privilege.^ and 
interests; moreover, ther** was no mean.s by which 
the advice of tlio body in general could l>e taken 
.and tender* (1 lur laiblic fnirposes, the re.sult being 
that limited and iiicoinjmtible views were not in- 
f^nently expro.ssed wlien inquiries w(‘re made bv 
omcial bodies. 

The need of .‘securing the co-operation of tlie 
various agencie.s now in existence was brought 
prominently uncK'r noiiee by tlie President of the 
Chemical Society in his addre.ss to the Fellows in 
April last. Impros.sed hy the neces.sity of taking 
forehK-k, lie soon afterwards took the 
further step of calling together a few of those 
who were specially concerned in forwarding the 
advance of chemical interests to di.scu.ss u scheme 
of Federation, with the result that it was resolved 
that action be taken forthwltli to scf-ure the forma- 
tion of a Federal Council with certain defined alms 
and objects. It was agreed that the ultiraate aim 


should be the establishment of a Federation of all 
the bodies specially Interested in the development 
and application of Chemical Science. In such an 
Association, the constituent bodies representative 
of particular Interests should maintain their Indivi- 
duality and each be the organ of Its proper branch 
of activity; but they would unite in considering all 
matters of concern to the general body, as well as 
in suplwrting the publications of the Federation 
and in maintaining a House where all meetings 
could be held and the official staff find accommoda- 
tion, together with a complete library. 

It Is to l)e foreseen that not only will it be 
necessary to maintain the publication of Abstracts 
such ns are now prepared, but to undertake also 
the preparation of such works of reference as may 
be requir'd by cliemi.sts for scientific and industrial 
puri)oses. 

A necessary feaiure of the enterprise would be the 
foundation of a Club open to all members of the 
Federation who were pivjiared to pay the Club dues. 

A precedent for the Federal Ion of Chemical 
Interests in (he manner outlined Is afforded by the 
Royal Society of Medicine, established in 1907, in 
which are incorporated all the various Societies — 
to the niimbfU’ of 20— concerned with the develop- 
ment of the Science of Medicine but excluding the 
Colleges which have professional interests in their 
charge. This Society publishes proceedings in 
which the work of the several Sections Is recorded — 
but with disiinct pjiginaiiori, so that the publication 
of each Section may be issued or bound separately. 
Each Section is represented on the Council of the 
Society by Its President. Tin* Royal Society of 
Medicine has its quarters In a large building In 
Wimpole Street, constructed at a cost of £60,000. 
Originally it was propose<l to afford Clubnccommo- 
d.ation on a slory at the toi> of th(‘ building : from 
moflves of economy, ihi.s i)ro[)o.s.*il was not carried 
into effect; it is now mncli n^grelted that such was 
the decision. 

The scheme wji.s commnnIcat,c*d in broad outline 
to the various bodies more or k'ss closely con- 
cerued, with the request that tlu^v would appoint 
delegate.^ to a Council which might seriously take 
the matter into conslderatio]). It may be? men- 
tioned that the Institute of Chemistry was not 
Included as a constituent body, as it wms felt that 
j»ossibly there might 1 h‘ occasions when the Council 
and the Institute would ne<*d to be free to take 
an lndef)endent course. It w\‘is specially provided 
for, therefore, by co-oi)tlng its President or such 
other member as the Institute might determine. 
The Chemical Society was re(iuestcd to act through 
its representatives ns Convener of the Council 
.should the hodh's consulted or a preponderating 
nnn)h<‘r thereof approve of the propo.s;il. 

As Mio re.sult of the delilHU-atlons of the delegates 
appointed hy th<‘ various bodies, a Federal Council 
has recently lM*en constituted which is to be corn- 
loosed of nominc‘e.s of the corporate Societies 
covering all asiK‘cts of Pure and Applied Clmmlstry, 
the pnriKose of the Council iK'lng to take such action 
as will ensure the adequate appreciation of (he duo 
clalm.sof Chemical Science, 

The Council will consider all matters Involving 
the common Interests of Its constituent bodies and 
take appropriate action in connexion therewith 
after con.su Itatlon with any bodies more Immedi- 
ately concerned or identified with the matters 
under consideration. Further, it will consider such 
references ns it may from time to time receive 
from its constituent bodies ov otherwise and act 
thereon if desirable. 

The Institute of Chemistry, whilst not a con- 
stituent body, Is associated with and represented 
on (he Council, freedom being reserved to the 
Institute ns the professional body to carry out Its 
duties in aecordunce with Us Charter. 
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The action Uken by the delegates has been 
reported to the several Societies, who have con- 
firmed their adhesion and the appointment of their 
representatives. 

The Council is to be known as “ TAc Federal 
Council for Pure and Applied Chemistry (to 
advance, safeguard and voice the interests of 
Chem ical Science **). 

The constituent bodies already inclitded are 
The Chemical Society (3 delegates; Profs. Arm- 
strong and Pope and Sir Win. Tllden); The Society 
of Chemical Industry (3 delegates: Prof Louis, 
Drs. Keane and Miall); Association of British 
Chemical Manufacturers (3 delegates: Mr. R. G. 
Perry and Drs. B. P. Armstrong and C. Curjienter): 
Institute of Chemistry (co-opted : Sir Herbert 
Jackson); Society of Puhlic Analysts (Dr. Rideal); 
Faraday Society (Mr. W. R. Coopi^r); Biochemical 
Society (Dr. Pllnmicr); Institute of Brewing 
(Mr. A. Cliaston-Chapinan) ; Society of Dyers and 
Colourists (Mr. C. F. Cross); Ceramic Society 
(Dr. J. W. Mellor); Society of Class Technology 
(Dr. W. B. Turner). 

Prof. Poiie is Chairman and Prof. Armstrong 
will act as Honorary Secretary of the Council, 
which is lo enjoy the hospitality of the Chemical 
Society’s Rooms in lUirlington House. 

The steps lo be taken towards e.stablishlng an 
Association or Guild of (Chemical Societies and the 
provision of a House for the accommodation of sucli 
a body have already engaged the attention of the 
Council, ami a Committee has lx?en appointed to 
deal with these problems. 

The Council lias addressed a letter to the Presi- 
dent of the Hoard of I’rade urging the need of the 
representation of Chemical Science on the Advisory 
Hoard appointed to assist tlie Dyes Commissioner. 

A letter has been forwarded to tiie Vlt'e-Clian- 
cellor of tlie Lnlversity of London, with reference 
to recent announcements as to I lie appointments to 
University (^hairs of Chemistry !n the University, 
expressing the opinion that the salaries attaclK'd to 
such (dialrs should be more in accordance with the 
scale prevailing in otlices widcli may b<» regarded 
as likely to be In competition with Professorial 
aopointmonts. 

On refenmee from the Chemical Society, tin* 
CoiTticll has appointed a Committee to take into 
consideration the iiroduction of the si>eolaI chemi- 
cals required In researcii work; and has also 
addressed a letter to the Royal Society expressing 
tlie opinion, that the grants available In the past 
for chemical research have been lnad<»qnate, and 
that In futui*e much larger sums should be made 
available under conditions more likely to encour- 
age an increased numbt'r of conqietent workers: 
also asking whether the JJoclety would l>e prerwired 
to advocate a large Incn*nse in the sum placed by 
Government at the disposal of the Society and 
whether It would desire to st^e the whole situation 
reviewed and a more comprehensive and unified 
scheme developed for the administration of grants. 


BiTTXETIN of SaENTlFIC AND TlCCIfNICAL SoaETTES.— 
A very useful diary of forthcoming meetings Is 
now being Issued fortnightly by the Conjoint Hoard 
of Scientific Societies (Royal Society, Burlington 
House, W. 1). Announcements of meetings should 
be sent by secretarle^s of societies to : Prof. R. A. 
Gregory, “ Nature ’* Office, St. Martin’s St., W.C. 2. 

SOCTm FOH THE ADVANCEMENT OF CHEMICAL EDUCA- 
TION.— A new society the above title has 

recently been formed In Germany to promote chemi- 
cal education In universities by providing funds for 
teaching purposes and for research. The society 
Is to have a capital of 80 million marks* and the 
minimum subscription has been fixed at 10,000 
marks, which rnny be pakl in ten annual instal- 
ments of 1000 marks. 


THE CONCEPTION OF THE CHEMICAL 
ELEMENT AS ENLARGED BV THE 
STUDY OP RADIO-ACTIVE CHANGE. 


In a lecture before the Chemical Society on 
Dewmiber 19, 1918, Prof. Soddy has summarised 
very clearly the modifications which have been 
brought about in the conc'i^ptJon of the cbeiulcal 
eleimmt and in our views of the ultimate coustitu- 
tion of matter by the study of radJo-active change. 

ITior lo the discovery of radio-active disintegra- 
tion, the expansion of chemical knowledge had nol. 
rendei-ed necessary any fundamental change In the 
simple and i>ractlcal definition of an element which 
W(‘ owe to Boyle, who described tlie element as a 
substance which could not by any means be 
separated info different substances. The first 
phase of radio-active research, which was con- 
c*(‘nied mainly with the dlsimtanglement of the long 
ami comjilicated series of suc'cessive changes in the 
uranium and thorium w^ries, had the effect of 
robbing tiie chemical element of Its time-honoured 
title to considen^d the ultimate unchanging 
constitutent of matter, but In so far as the traus- 
nuitatlons revealed by these investigations were 
spoiilaneou.s and nnconf rollable by any known 
agency, this phase? had no essenlial Infiuence on 
the conception of the element as originally defined 
by HoyU*. 

The Introduction of the atomic theory tended to 
divert attention from the element to the atom as 
the ultimate constituent of matter. The element 
lx‘caine a plurality of atoms supiiosixj to be in 
every resqiect Identical. This assumption of the 
identity of the atoms, implicitly accepted throughout 
the nineteenth century ns a characteristic of each 
and every chemical element, wajin conformity with 
all the known facts, and history records no alterna- 
tive hypothesis other than that put forward by 
Sir W. iT'ookes iu his theory of the meta-elements 
as applie<l to the rare earths. 

The effect of the discovery of the periodic law 
was merely to replace the older practical definition 
by a theoretical conception, according lo which the 
occupancy of a tiarticular place In the periodic 
table became the fundamental criterion of an 
element. Associated with this place were unique 
chemical profiertles, unique atomic weight and 
unique s|)ectral characteristics. 

It la the second phase in the development of 
radio-active research, however, which has revealed 
the noce.s.sIty for modifications In the nineteenth 
c<M}tury conc-eptlon of the chemical element. These 
changes are the result of the study of the chemical 
natuix^ of the successive disinlegmtion products, of 
the recognition of the law ctjunectlng this with the 
tyix; of niy ext>elled in the radio-active change, of 
the discovery of elements which differ In their 
radlo-nclive proix*rtie8 but are chemically IdentJcal. 
and finally of the nK*ognItIon of these as isotoiies or 
elements which occupy the same place in the 
PiTlodIo table. 

The theory and practict? of r^ldlo-actlvity have 
l>een greatly slmpllfle<l by the proof of the fact that 
the expulsion of the o-partJcle Is accompanied by a 
shift of two places to the left in the periodic table 
and that the i3-rny emission causes a shift of one 
place In the opposite direction. The known radio- 
active series extends over twelve places In the 
table, the places corresponding with the halogen 
and alkali metal groups being entirely skipped. 
In the ten occupied places there are forty-three 
distinct types of matter, characterised by distinct 
radio-active properties, but these forty-three types 
represent only ten chemically different elements. 
The chemical and spectroscopic characters of seven 
Of these, namely thallium, lead, bismuth, emana- 
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tlon, radium, thorium and uranium, are firmly 
established, and the seven places which thes(‘ 
occupy in the periodic* table accommodate all but 
nine of the Jenown radio-elements. Isotopy is here 
manifested on a considerable scale. The isotopes 
may have dlft’erent atomic weights (heterobaric 
Isotopes) or the weights of the atoms may l>e tin* 
same (Isobarlc isoloi)es). Similarly, elimients 
which occupy dllTereut T)laces in the periodic table ] 
(heterotopes) may be diflereritlnted as h(‘teiobarie | 
and Isobarlc, acco?*ding to wbt'tber th<‘lr atomie | 
weights are different or are id(‘Utleal. It may very i 
well be that elements which up lo now have been 
considered homogeneous are In reality mixtiin's of 
chemically Identical Isotopes. I 

In explanation of Mk'sc ndations, flic .strnctnrc* ; 
of the atom Is supposed to correspond witli a , 
miniature solar system In wliieh the exh'rn.illy I 
r(?volving jiarlich's (electrons) dnfcnniiK* tin* cluanl- 
cal and sped roscopic characters of the ato^n. | 
whilst the mass and llie radio active properties an* | 
determined by the iincbMis or con*. 

Although, as Prof. Soddy points out, Nemesis has 
indeed ovortaUen the most con.s<‘rvaliv(* conci'pt ion 
in chemical science, yet the newer diseov(‘ri(‘s do 
not, in the least affect the pr:Kli<*al ImporlarnH* of 
the conception of the element whieli was in vogue 
before the radlo-aellvo ora; tliis will eontiinn* lo 
have a real significance as rc*pr(*sf‘nling tin* limit 
of the spoctroscojilc and eln'inleal analysis of inalP'r. 


CASTOR OIL FOR AIRCRAFT ENGINES. 

An onormons (]ciiian<l for castor oil tor aireratt 
engines has sprung uj) within the last year or two 
and wry import nnl desndopmonts in the castor sei'd 
and oil industry have accord Ingly taken place, e.sjK*- 
cially In the United Slates. India has hitherto 
been the chief souret* of sipiply; tin* exports (>f 
seed and oil from Llint country during the last few 


years having 

been as follows 

Ca<<tor <dl 

Castor 80C i 

1911-12 ... 

120,194 tons 
110,630 ,, 

1,404,403 galls. 

1912-13 ... 

954,495 ,, 

1913-14 ... 

134,ksh ,, 

1,007,001 ,. 

1914-15 ... 

82,815 ,, 

898,269 ,, 

1915-16 ... 

87,050 „ 

1,451,6.55 ,, 

1916-17 ... 

92,447 ,, 

1,723,469 ,, 

1917-18 ... 

86,100 ,, 

2.0H6,()38 ,, 


IJoth before and during the war about half tlio 
seed exported lias Vieen sent to tin* United Kingdom, 
the bulk of the remainder going to France, Italy, 
and the United iStates. Belgium look large quan- 
tities before the war, {nohably for re-export to 
Germany. Mo.st of the oil (*\porl«*d fiom India 
before 1914 was shipped to Australia and other 
Colonies, hut during tin* war increasing giianlities 
were conslgin*d to the Uniteil Kingdom. Tin* total 
imports of castor oil into Miis eoniitry in IDPI were ^ 

1.022.000 gallons, and the ligure for 1917 would [ 
probably hi* about 2,0fK),()00 gallons. Tin* imports ; 
of castor seed in 1917 were 17,001) tons, the hulk of | 
which wi‘iif to Mull either direct or via Liverpool. 
Assuming a practical yield of oil of 40 per cent.. 

47.000 tons of seed would yield about IS.OOO tons 
of oil, wdiicli, at 2,32 gallons to the ton, is eipiiva- 
lent to 4,177,000 gallons. A(I<ling this to the imjiort 
of oil we arrive at a total of (5.177.000 gallons of 
oil, t,ho greater part of whieh has jirobably bt'en 
usi^ for aircraft engine lubrication. 

In the United States It was realised at an early 
date that at least 5.000.000 gallons of castor oil 
would be required for aeroplane engines, and, as 
the linriorts of seed and oil would only supply a 
very small fraction of this quantity, arrangements 
were at once made for cultivating the crop on a 
very large scale. The U.8. Government has entered 


into contracts with the farmers in the Southern 
and l’a(;llic Uoast States, undertaking to supply the 
necessary seed and to pay up to 3-5 dollars per 
bushel when Imrvcsted. It is understood that the 
British Government has released about 7,000 tons 
of Indian seed for plauting in tlie United States, 
and tliat Uio total urea planted will be over 100,000 
acres. 

In addition to this castor oil the U.S.A, Signal 
Uorps has, as a result of protracted ex|H.‘rlmeuts, 
introduced another lubricating oil mamifactnred 
from petroleum, and callt'd “ LllK‘rly Aero Oil.” 
'J'his is Inteiidi'il to eke out the (vistor oil sujiply 
pending tin* iuirvesting and crushing of the seed, 
;ind will bt* us(‘d more especially for the stationary 
cylinder aircraft englni*H, ineliiding tlie famous 
l/it)<*rty (‘iigine, the castor oil being used exclu- 
sively for rotary engines. 

Stringent, sfieol flea t ions have bi*en drawn ui» by 
the IJ.S. War l)i*})artment liotli for the Liberty 
Aeio Oil and also for (‘aslor oil (specifications 
Nos, 3501 and 3500.1 respi'cl ively). The castor oil 
speeilif'.Ml ion No. 3500 a stipulates that tin* oil must 
j he colourless; sp. gr. O’ 9.59— O’ 9( IS at 00° F.; eom- 
pletidy soluble in four volumes of 00 per cent. 

! OS’.’ld sp. gr. aleoliol nt 00° F.; niaxiiniiin acidity 
I not to (*X(.'(*e<l the eiiuivalent of 1-5 per cent, oleic 
I acid: iodine* nnnibei*. SO— 90; sniiouitlcatlon nunihe'r, 
170-”LS7; nnsajtoniliahh* below 1 (ku* (auiI.; must 
eoidain no rosin, rosin oil or cotton si'od oil; visco- 
sity (Saybolt) 150 sees, at 130° F. or 95 s(*cs. at 
212° F.; liash-poiiit 150° P\ in a Ulevciand open 
tlasb cup; fri'ezing iioiiit, bi'low zero F. 

Owing lo the ve*ry gn*at. and (ot'r increasing de- 
inaml for castor oil, attention is being given to tin* 
cidtivatioii of tlie e.astor Ix'aii all ov(‘r the world. 
Small (piaiUitii‘s of s('(*d or oil liave* he*en exported 
in the past from Itrazii, (’oeliin C'hiiia, and Man- 
(liiiria, and tin* industry Is be'iiig rapidly exlendc'd 
in tliese countries, 'Phe lirazliian crop in 191S 
lias be<*n ne.irly eli'stroye'd by frost, but it is hoped 
tlial tile yit'kl for 1919 will be 2,0()0.0(l() bags of 
seeel. 

In the West. Indies about 100,000 acres have been 
l)lant(*d willi Indian seed. In Malaysia tin* Fede- 
ral(‘d Malay Slal(‘s Bailways li.ive bad about 50 
acres planl(‘d on llie railway reserve, and nianagers 
of eoeonul and rubl)(*r ('stnti's, as W(*I1 as native 
fariin*rs. are in(er(*s(ing llnunselvi's In tin* enlliva- 
tioii. In Malaga (Spain) one or two firms of olive 
nil n‘tiners are enlj*ila iniiig (la* Idea of castor oil 
eviraenoii, and are encouraging the local farni(*rs 
to grow the castor bean. One of tliese companies 
ex|)eets to iirodnee about. (10 tons of oil this .vear, 
and anolh(*r Is irnpiiririg for American machinery 
eapabli* of turning out 10 tons in a 10-honr day. 

In regard fo Ami'i'icnh oll-iiillling machinery It 
may be hi'n* stati'd that soiin* tests on castor seed 
enisldng reeenlly took jilace at .Taeksonvllle, In 
Florida, with foni* types of American ollsei'd cnisli- 
ing iiiaeliinery. One of these was built by the 
Soiitliwest Mannfaetnrlng Uo. of Oklalionia City, 
tw«) w(‘re built by the Seminole Mannfaet iiring Co., 
and one by the Aiiponmilox Iron Works, Peters- 
burg, Va. A very large oil-mill has lately been 
eom[)Iet('d nt Gainesville, Florida, and Is said to 
h(* one of the largest In the w’orld. It will deal 
with the hulk of the TT.S. castor s(H*d crop for 191R. 

Other conntries Interested In the castor h(*an 
cultivation Include .Tapan, where the possibilities 
are very great, nUhough little has been done hither- 
to. Ven(*zuela Is also well suited for the castor 
bean, and a grower at Caracas has collected several 
varieties for test. The Venezuelan Agricultural 
Exiierlment Station has published a booklet con- 
taining Instmctlons for growing the tartago, ns the 
castor bean is known locally. Java Is growing the 
plant on a commercial scale. In Siam it Is found 
glowing wild nearly everywhere, and a Bangkok 
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merchant has cultivated a large crop fi*om which 
h 3 expects to harvest about 1000 tons of seed. In 
New South Wales some seed has been grown near 
Gosford, and the oil expressed therefrom. In 
Africa the plant is already found in the Congo, 
Uganda, East Africa, and it has been suggested 
as a very suitable crop for French West Africa. 
Attempts are being made to introduce it into tiie 
Transvaal. According to an American consular 
roi)ort, the Ilalian Minister of AgilciiUure has ap- 
pealed to Uie fanners in (^nlania to take up tlie 
cultivation of ibe castor oil i)lant, offering to fur- 
nish seed and buy the crop at a good price. Very 
large quantUles of castor oil are wanted in Italy 
for aircraft engines. 


SUGAR BEET SEED. 


F. V. DAUBlSillRE. 

When the war biokc. out. tlii‘ worlil's annual 
sugar beet seed re(iiiireinenls wi're roughly 7h,(M)0 
tons, an amouut whicli reiJi-esiuits the seed sown 
annually on, say, ti million acres of land. In pea('t‘ 
time (xcrmany had enjoyed an undoubti'd and well- 
established monopoly in the (‘.xport trade of beet 
seed, no less than 78 i)er eent. of all bei't sug.ir 
produced oulskh^ Itussia and (h'niiany lieing from 
Cerm.in grown seeds. In the United Slates the 
beet sugar indusli-y needs annually .about t;ot)ff tons 
of seeds, 4000 of whleli was formerly bongid fiom 
Germ.any. (’ant ley, our one .and only l)eel. sugar 
f.actory, was closed down e.arly In TtllO owing to 
lack of seed — anollier striking illustr.ation of tin 
danger of depending on ,a foreign cuuniry for some 
ossenti.al raw mafi'iial. Fr.anee, Austi‘l.a, Hollam! 
and UuKsia grow .and cv('n export some of tluur 
native s(‘ed, and for (piile .a number of years ellorl!- 
have been imnle in the UniUal Slides to esliiblisb 
the n.ativc' l)e('t sens I industry on .a mon^ e\t(‘nsiv« 
.scale and on a thoroughly sclent itic b.asis. (lood 
progress has been madt* in th.at country, es]>e(aal]\ 
since lhJ5. In P.)17 tin* production rcach<>d 277.’} toil!' 
of seeds, an increase of ti per eent, on the IhPi crop 

T< is interesting to note that on tlu* Kelhani 
Est 11 “ in Notliiigliam, where 511011 acres w.as [air 
ch.asrd for the purpose' of ereeting a i)eet .sng.ar 
factory, a sm.all area is under beet, cnlllv.alion h)i- 
seed, 111 order to cuisure .an adequate supply of good 
seeds for planting in 11)20. Sugar cliemisis and 
othf'rs interested In developing beet seeel production 
in the States are fully alive to tlic in.any difficulties 
wliicli confront tlicm. Marggnif hfinsclf In 1747 
discussed the iiossibllity of raising tlie sugar con- 
1('nt of the lx‘et artiffelally^ thongii it W'.as not until 
Vilinorln, tlie father of modern beet breeding, 
started his researches in 1S:J0 l.liat the study of tin' 
creation of new varieties of beet became serious. 
Tin? bi'ct has now bc'cn so highly developed during 
many generations that its tendency to revert to a 
previous inferior tyiM*. Jieta runritimn or Beta 
'vulf/aris. Is very laronoiinwd : only by continuous 
ami persistent appllc.ation of tlie most modern 
soientifle methods can it be kept np to its high 
standard. For sixty years German beet seed pro- 
ducers at Klein Wanzleben In Saxony have Ikx'U 
labouring continuously to Improve the original IXHd 
and have snccix'ded in creating new forms or 
tyiies. Remcinborlng that these investigations are 
carried out by rc'llable cxiierls with the greatest 
liosslble care and pallcixx', it is not surprising to 
find that the best German grown seed Is also the 
lK‘st seed that can anywhere l>e procured. It Is 
called super-^llte seed, and never gets Into the 
market: If It did it, might fetch anything np to 
about £12 an ounce. In addition to the super-Mite 
variety, there are also the 6Ute and commercial 
seeds. Super-dlite and 611te seeds are obtained 


from carefully selected mother beets which have 
passed all prescribed chemical and physical tests. 
Super-<*lite seeds arc obtained from mothers true, si 
to ty|K‘; they arc kept si'parale, and fiom tiiem are 
bred further generations of sii])ei-61ite and (*111 
si'cds. These latter seeds are obtained from 
mothers which are found to bo somewhat inferior 
to the truest type. Tin* commercial seeds are the 
next generation to the elite si'ods, grandchildren so 
to spea.k of the original mother Ix'ets. It is 
perhap.s not genenilly known that it, takes at 
lc.‘i.sl. five y(*ars of very strenuous sclent ilie work 
to harve.sl, a croi) of commerei.il seeds. In the first 
year the originaJ selected strain of sui)er-(51ite seeds 
i.s i)l.anted, .and afti'i’ ripening in tin? autninii all 
lhos(‘ roots which p.a.ss the physical and chemical 
lest.s are siloed through the winter and are known 
,as mother IxM'ts. In tlie secoml year the mother 
beets, after further te.stiiig, art' idanted out, ami 
in lh(.‘ autuinu yield, as already exiilained, super- 
elite and elite sei-ds. The former are withdrawn 
for biTMMling purjioses, and th(‘ latter are sown in 
the tliird year. The.se are placed so elo.se logeDier, 
liowevi'i*, lliat Die plants grow long and slender 
ami are known as stecklings. Tliey are gathered 
in tin* autumn and siUmmI during the winter months. 
In (he fourth year (h<‘se stc'cklings are planted out 
and in tli(‘ autumn yit'ld a croi» of comniereial .seed, 
which may be sown in the following si)rlng, rli>ening 
live to .-^Ix monlbs later in time for tin* opening of 
lh(‘ autumn sugar canqiaign of the .s.nne yi'ar. 

We owe to Mr. Palmer, who is W(‘ll known 
throngli his Loo.se Leaf Beet Sug;ir and oilier l)ni>- 
liealions, the ap])earanee of a small book^' on (he 
prodiK'tion of Ix'et .simmIs of wlilrli hi* has made .a 
.special study. It i.s full of inti'ivsting, accurate 
and np-lo-d.ito m.atti'r, and contains many excellent 
photographic rcprodiicl Ions. It iloes not pretend 
to be a text book, but lias been written for the 
piirfiose of giving gemuxil information. In one of 
th<‘ conelnding si'ctions lie touelies briefly upon a 
))roblem N\hi(‘h is causing much discussion among 
.specialists and to which much schmlitic energy Is 
being devoted, more speei.ally in America. This 
proldi'in concerns tlu* po.'^sibllity of criNiting single 
germ .se(‘d b.alls by selective breeding. Each sml 
b.all of the .sugar beet contains 1—7 distinct seeds, 
.and on an average plants gormln.ato from each 
ball. The seed balls are drilled into the ground 
towards the eml of April; a couple of weeks later, 
wlion the jil.ants possess about four leaves, tbinnijjg 
out takes place, so that the single plants stand 
about S~12 inches apart in (he row. Thinning out 
is a slow and tedious jiroccss, and .altliougli usually 
jicrforincd by children, an extx'nsive one. More- 
over, since several plants grow np together on the 
very s;iine spot, their respective rootlets are gener- 
.ally tightly grown together. The removal of the 
suiHU-finonk weaker plants i,s bound to act in- 
jnrlonsly on (he growth and health of the single 
remaining plant; and hence the lus'cssity of breed- 
ing single in the place of multiple seed germ balls. 
Since (be year 190o, the possibility of realising this 
change has iH'cn investigated In (lie United Slates. 
.Tudglng from the results already obtained, there 
appears to bi^ no longer any doubt, aeconling to Mr. 
TMlmer, that this new character ('an be acquired 
by the beet, and Mint it will become ixuauanently 
fixed. In the fourth generation already many 
lilants prodiKvd (10—70 per wnt. of single see<1 balls; 
on a few individual plants as many as 8.5 per 
eent. of single germ balls were count I'd. When, 
finally, chemists and botanists have increased the 
dl. sea SC' resisting ]io\ver of the lunff, they will b.y 
their united efforts have produced a very iierfeot 
new farm crop. 


• Saffar Beet Seed. and DevHonment. By 

Trumnn^O. Palmer. (New York : John Wiley and Sons 
Ino. ; London: Chapman A Hall, Ltd.) 
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NEWS FROM THE SECTIONS. 


LIVERPOOL. 

At a meeting held Jointly with the Liverpool 
Engineering Society on December IS, 1918, a pai)er 
was read by Mr. IL S. Rowe on “ The Growth and 
Arrangement of Industrial Boiler Plants.” The 
pai»er reviewed the many asiMicts of the subject in 
some detail and contained many valuable statistics; 
it will be published in e.i:trns(t in the Transactions 
of the Liverpool Engineering Society. 

The tyi)e of plant considered was one which had 
started In the smallest way with one boiler and 
had grown and develoi>ed in a (piite unsystematic 
manner according to the expansion of the business 
for which it was refpiired. The Industrial eomli- 
tlons both as regards sui)ply of fuel and the 
efficient production of an adequate suiqdy of steam 
were reviewed, and the causes of defective steam 
supply were considered. 

Healing surface and economisers were the next 
asi^eets dealt with, the latter being discussed In 
some detail. The extent of outi)ut, average rate 
of tiring for tin* practical limit of fuel-burninu: 
capacity of the furnace, amount of labour required 
by the plant and the Important question of draught 
were all reviewed, much statistical matter dealing 
with draught and the i)erceiita.ge of carbon dioxide 
In the chimney gas being given. 

Finally tlie si)aoe occupied by a plant was dls- 
cussed, as also the growth and arrangomeut accord- 
ing to the principles de.scrib(Ml under the previous 
headings In the paper: and tables showing how the 
caj)acities of boiler f)lants lend themselves to l»e 
increased were given as well as diagrams showing 
the lay out of typical plants. 


BRISTOL. 

An informal meeting, held at Bristol on Decem- 
ber 19 last, under the chairmanship of Mr. T. 
Howard Butler, was given up to the reading and 
discussing of two paptTs. 

Mr. .T. Bernard in his contribution ‘‘A F(w 
Remarks on India ” said that the productive 
activity of that country lay principally In tlie tield 
of agriculture, but many of the prcnlucts constitute 
the raw materials of manufacture in chemical and 
allied Industries in Europe. Among the more 
imifortant of these materl.ils are cotton and cotton- 
seed, hides and skins, ground nuts, coconuts, Jute. 
In addition, much sugar is produced, also lH‘er, 
indigo, pai)er, rubber, quinine, etc. Among the 
more lmi>ortant mineral products arc gold, salt, 
nitre, iron and manganese ores, monnzite and mica. 
A great handicap to the establishment of a sulphuric 
acid industry is the non-ex isienct* of dei)oslt8 of 
native sulphur or pyrites. Owdng to this fact, the 
acid produced In the country cannot l)e sold much 
under £11 in r ton, compared with £2— £3 i^cr ton 
In Britain before the war. The Indian railways 
will not carry sulphuric acid in carboys, therefore 
it has to be packed in as exi>enslve a manner as 
the acid Imjwrted from overseas, i.e. in lead-lined 
cases, or stoneware jars, packed in wooden cases 
with whitening. In recent .vears the number of 
sulphuric acid works has Increased; these are 
mostly quite small and erected as adjuncts to other 
luanofuctorles, e.g. the refining of petroleum oil. 
They use the lead chamber process with brimstone. 
Imported from Sicily or Japan, the cost of which 
compares favourably with that of pyrites; the 
chambers require much greater protection from the 
weather than Is necessary' in this country. Much 
of this acid Is used for making carbon dioxide for 
aerated waters, the taste for which has spread 
tremendously among the Indians: liquefied gas 
from breweries Is also much jiised for this purpose. 


The high price of this acid precludes the develop- 
ment of a superphosphate industry, 

Mr. E. Walls in his paper on “Rancidity In Oils 
and Fats” discussed tlie composition, character- 
istics, and uses of various oils, fats and fatty acids. 


MANCHESTER. 

At the. Uilrd mooting of the Session held on Janu- 
ary 3, with Mr. Wm. Thomson in the chair, Prof, 
.j/w! Hiuchloy gave an address on ” Progress in 
Chemical Engineering.” 

Owing to national necessity and to the natural 
development of eliiimleal industry, chemical engi- 
neering was MOW recognistHl as a distinct profession. 
A clumiical (mgliieer was to be defined as one 
engaged in designing or directing the use of plant 
for large scale oiMoations involving physical and 
chemical changes. Steam boiler plants and gas 
producer plants, whether for pow'er production or 
for chemical operations, belong to the province of 
the chemical rather than to that of the mechanical 
engineer. 

Pntf. llinchley (hen gave 111 list rat Ions of the em- 
ployment of " utility formuljp,” and drew attention 
to the usefulness of graphical inelhods. Very few 
pi'Ople realised the polential value of a Cdl. i)eneil 
and the degree of accuracy to w’hleh graphical 
methods could lie carried by a good dniughtsmau. 
He also gave a description of a vacuum crystallis- 
ing i>an, and explained a calculation based on the 
use of the “utility formula'” given by wldch the 
lime of an ojieratiou could be determined. In 
conclusion he strongly emphasised the need for an 
organlsiitiou like tin' rhemlcal Engineering Group 
of (he Society of Chemical Industry for the promo- 
tion of d('taile(l study of the probli'ins confronting 
the chemiciil engineer. 


LONDON. 

At the meeting of the London Section, held on 
January (>, the eliairman, Dr. (’liarles A. Keane, 
reiKirted that although up to the jtresent the Com- 
mittee had not received any suggestions from 
memlM^rs as to the arningeinents for the Annual 
Meeting of the Soch'ty, to be held In Ixindon 
in July next, It would still bt* pleased to do 
so. He also aniiounred that in future the time 
of the ujc'ctiiigs would be altered baeJe to 8 p.m. 
The Chairman further called attention to the 
arrangi'ments which came into forw on January 1, 
under wliieh the Cliemical S(K*iety has generously 
allowtHl to membt'rs of certain other “ contrlbut ing ” 
societies, of which the Society of Chemical Industry 
Is one, the use of its Llb»'ary, on the same conditions 
as to reading and lending as to its own Fellows. 

The first pajx'r by Dr. P. E. Spiehnann and Mr. 
H. Wood dealt with “The Estimation of Cyanogen 
Compounds in (’oncent rated Ammonia Liquor.” 
The methods of Lind(*r and others for use with 
crude gas liquor were not found suitable for the 
routine examination of concentrated ammonia 
liquor for cyanide impurities. The chief Impurities 
are nmmoninin thiocyanate, ammonium cyanide and 
ammonium ferroi'yanide, and the method adopted 
by the authors was to convert the cyanide and thio- 
cyanate into the ferric salt, and to measure the 
deftth of colour obLtIned by means of the Lovibond 
Tintometer and to compare It with that obtained 
with standard solutions. A method of correcting 
for tile colour due to aitl^ ferrocyanlde originally 
present is described in the paper. 

The second paper was by Dr, Thole on ‘‘The 
Estimation of Benzene and Toluene In Petroleum.” 
The simplest method is to distil the liquid up to 
160 <^C. and fractionate the distillate. The differ- 
' enees between the refractive Indlcea of the liquid 
before and after treatment with liquid fiUlpltUT 
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dioxide have also been used to estimate the amounts 
of benzene, toluene, etc. Chemical methods, how- 
ever, are not entirely satlsfactoi^ ; treatment of 
the petroleum, for example, with fuming sulphuric 
acid may also attack non-aromatic compounds, ami 
treatment with nitrating mixture gives results 
which are too high. The author’s process consists 
mainly in segregating the aromatic constlluents by 
fractionation, the two most Important points being 
<15* C. and 122-.’f*C., and .afler jihsorpHon hv shjikinj 
wiih 08 [K*r cent, sulphuric acid in a cylinder, deter- 
mining the specific gravity. The percentage of 
aromatic hydrocarbons Is calculated from the 
formula ^ ^ I 

InlUaJI Sp. (ir. - Final Sp. Or. ^ 

Sh’ Or. of Aromatic - Final Sp. Or. 

The accurjicy of the results Is luoreasod by adding 
a correction calciilatfMl from curv(‘s giving the 
H'sults of actu.al experiments on mlxlures. 

Mr. Arnold Philip tle.scribcal a method of deter- 
mining very small (piantllles of water In irdiuTal 
oils, which has t>ecn applied (‘specially to so-called 
“Transformer” oils, us('d in high fiv(|U(‘ncy elec- 
trieal ni>parntiis. A stream of dry air. imd<*r i\ 
reduced i)ressure of about lib iiiehes of mercury. Is 
snck('d tbrmigb tlie s.ample at a rat<‘ of » 

3 btibbles a second, and tlum passed tbrougli T. -tunes 
surrounded by a mixture of ice and hydrocblorje 
acid: in this way the wat(‘r ean Im* efteetua11.\^ 
removed, condenst'd .and w(‘ighed. As tie* an uu 
polnt(‘d out, one great advantage of the process s 
that If snp])lied in a suitable drum, the whoh' 
sample can be treated without taking an.' 
portion of it and wlum tlu‘ exfHwIrnent is finl-bed 
th(‘ drum can be re-faslened and relumed to the 
nianiifiietur<‘r witli tlio water tdiminated. 


nitre cake and sulphuric acid directly into the 
double salt, the mother liquor remain Ing on re- 
moval of the double salt crystals being used for 
dissolving further quantities of nitre cake and 
sulphuric acid. 

The cost of fixing ammonia in this process is very 
much less than tlmt In the ordinary sulpliuric acid 
process, and preliminary trials of the use of 
sodammoiilum sulplinte as an artificial manure 
Indicate that the fertilising value of the ammonia 
is not impaired by the sodium sulphate present. 

Discussion was taken parf In by Dr. Calvert, Mr, 
C. P. Finn. Mr. James Ogilvle, Mr. -B. A. IJurrell 
(lion, secretary); and Professor Perkin and Mr. 
Halley spoke to a vote of thanks. 

Dr. Dawson, In reply to some of the comments 
made, said he r(‘rognlsed that the commercial (>ossl- 
hilltl(‘s of sodaminoniiim sulphate would deiiend 
ur)on the price of sulphuric acid and nitre cake. 
Tld.s was where the eflect of uiany vested interests 
might ofierate. He ndd(*d that trial experiments 
on a small scale at Garforth had l)e(‘n quite satis- 
faclory. 


MERTINCiS OF OTHER SOCIETIES. 


YOU K SHI RIO. 

A meeting was li(‘ld on .lanuary VA, at lh(‘ Qnwu s 
Hotel, Leeds, wlnm Dr. H M. Ikiwson read n 
on “ Sodaminonium Sulphate— A Ne'v FerHlis(‘r. 

In the :ihs('n('(' of tlic clia irniaii. Mr. F. ^ . 

son, of Uradford. i»resided. It was intimated that 
the conimitt{*e had passed a resolution congratula - ^ 
ing two of I lie ineniix'rs of the Section"- 1 rot. 
q W. ('ol)l) ami Mr. W. F. Wood-upon their « is- 
Hi.ciions ill connexion with Hie Order of the Lntish 

d\* Dawson explained that, the idea of the pro- 
dnetion of the new fertiliser, of whicii he was 
alxuit to speak, Mr<tse out of the shortage ot sul- 
nliurio iirlil (lliriiiu 111 !' 'Viir. Sdilainiiioiilnin siil- 
phnle, Nii.SO,,(Nn.)„S(\,.tli, 0 , Is foinu .,1 kv tli.. 
iiilerartioii of (ihiiilHT'.s .snll wHti onmiomiioi sik 
pli:ih' .'ll llio onliiisiy (I'lnpov.-tdiio, ■•iixl niitv Do 
olitnliusl In- <.ivshtllls.illoii Iroiii iopioous solutions 
.H.iituiiiint:' tlio’ two suiplnitos will'll tho loiiiporn- 
tiiiv iinil till' roliillvc coiiooiilriitloiis inv iippio- 

‘’'t^lulll'is-'ornu. .wo siilpliatos Olilalnoil by U.o 
PCI, trulls, illon of iiitro oiil'-o or iniKtiiivs of i,l . 
cake and sulphuric acid may l»e made to >kld 
Glauber’s salt and ammonium suliihate. (W may be 
uHllw'd for the production of aodammonlum kuL 
phate In the former proct^ss, the siqiaratlon o 
Glauber’s salt Is effected by erystalllKution at low 
temperature, ami the mother liquor, containing 
ammonium sulphate in relatively large excess, is 
then evaporated at or about 100* ^ 
tlon of ammonium sulphate (T.ystals ' 
of ammonium sulphate to sodluin sulphatt in the 
hot solution has fallei^to about - * ■ / ' «,o„tlons 
In the second process, i 

which should contain 
of sodium sulphate, are 
total salt concentration and 
ordinary temperatare when the doiibW serm 
rates out In pure condition. 
process Involves the conversion of a mixture or 


ROYAL INSIMTUTIO.Y 

Tlu^ first Friday Discourse was given on .T.anu- 
ary IT by Sir .laim's Di‘war on “ Urpiid Oxygen 
and the War,” the Duke of Northmnh(‘rlaDd pre- 
siding. 

The k'ctnri'r first recalk'd tl^' fact that at the 
outbreak of hostilities the Royal Institution had 
tiroffer(‘d its assistance to H .M. Gov(‘rnment by 
midcrta.klng chemi(*al and jiliysical resea ndtes that 
might hefi) in the conduct of th(‘ war. He then 
dnnv ,'ittention to the address lu‘ gave before the 
Rrilisli Association in l!t02. in which he compared 
and (‘ontrasted the facilities for liigher scientific 
leacbliig and ri'si'avcii In this country with those 
oblainiug in G(*rmnny; tlum as now, want of edu- 
cation was the root cause of many of our diffi- 
culties. Tile prognostications made in tlmt spec'Ch 
had been fully justified by recent events. 

Goniing to the iminedialo thenu' of the lecture, 
1‘rof. Dewar referred to the disajipea ranee of the 
barium o\ld<‘ process of manuf.icturlng oxygen, 
ami Its r(‘placement by that Involving the frac- 
tionation of lujuid air. For a time there 
was no demand for the i itrogen thus litxwated, 
hut now It found extensive application in the 
manufacture of nitric .acids and nitrates, of cyan- 
amide, and of ammonia by the Halier proiTSs. 
'i'h(‘ (ierman dy-* inanufactunTS had exploited the 
electrical method of fixation and had invested soim? 
£:{,0()U,00(l Id acquiring cheap watew-power In 
Sweden. So much Iniportamv was attached to tin* 
Halmr process in Germany that it had Ix'en made 
a national mono|>oly, and, In offt'cl, it had 
the principal means of enabling Hint f'ountry to 
satisfy its r(K|ulr<‘ments of evplo.slves during the 
war. For the Haber process the hydrogen was 
obtained electrolytically and by fn'cing water gas 
from admixed gase.s with the aid of low tempera- 
tures. In this country the total output of (he 
12 factories manufacturing liquid oxygen was 
1 million cub. ft., say 118 tons i>er day, 85 per 
cent, of which was used for cutting and welding 
metals and 15 vor cent, for medical purposes : In 
Germany one plant alone was turning out 100 tons 
I)er day. 

Liquid oxygen was now much used by airmen 
flying at high altitudes. For this imrpose it is 
stored In vaenum vessels provided with o mechanism 
Tor controlling the evaix)ration, and with tubes 
leading to a mouth-piece for the aviator to inhale 
through. There are three tyiMjs of mechanism. 
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In the first, the liquid Is heated electricaUy; in 
the second, the evaporation Is promoted and con« 
trolled by thermal conduction through a rod of 
eopi}er or aluminium In the Jlqiiefled ^as; in the 
Ihird the liquid is siphoned out into an evaporating? 
chamber, from which the gas is coinlncled througli 
tubes — to bring: it to air-ternp<'rahiro — 1o iho air- 
man’s mouth, fill! rate of evai>oration being: con- 
trolled by adjusting tlie conical st op-cock Ihrough 
which the gas is passtnl. 

Ijiquid air Is stored in sj)herical metallic vaenum 
vessels holding from 5 to ‘^0 gallons, (he high 
vacuum reqiMred Ix'ing malnlained by k(‘eping 
absorbent charcoal, cooled to (lie temperalure of 
the liquefied gas, in a chamber attached (o (lie 
lowest part of tlie external wall of (he inner 
vessel, whereby tlie annular sjiaee Is very highly 
exhausted. These vessels are very durable, and 
the rate of loss of mabuial from (he largest of 
(hem does not exceed 5 jier cent. ]>er day. 

The lecture was lllusi rated by numerous experi- 
ments, among (lu; mos{ remarkable of which wme 
the demonstration of the magnetic property of 
liquid oxygen by idaeing an eleel ro-magnet ne.ir 
drops of it falling from a pipetti*. (liese being drawn 
to the pole In the form of a I bin stnaim : and the 
stopping of (he motion of a radiometiu* wheel by 
creating a vacuum around it willi liquid air and 
charcoal, the pressure being rediuvd (o alxMit 
7 ^ millionth of an a(mosj»lM.‘re. 

Siieaking of tlu' Royal In.slitutioii, Sir ,1. Dewar 
said that a few years before the war Prof. Haber 
had paid it a visit witli tlH‘ object of sliidying 
the best means of ( babll.sliing similar instlintions 
in Germany, as llicre it was felt (iial many of ilio 
researeh workers \Nere lo*) uimli dou.hialod b; 
maim fad u ring and acadomu* intliKuices. Since 
(iieii five or six r^aisiu’ Wilhelm Iiislitiites had heen 
founded on (he riiodid of the Ibnal Tnslitutlon. 
The latter had always tieen conducted on individual- 
istic lines, being maintained by th(‘ memlKTs, and 
at an average cost of not more Ilian £1200 imt 
annum during the first 100 years; he feared for its 
security now that State inter f<*renee was the order 
of the day. Allliough (he endowments had in 
creased six-fold during his tenure of otrice. thore 
had been a very serious fall in (he mmnbershif) 
during the war. and he lioped that hotli inenaiseil 
endowments and a largi* inllux of new mmnbers 
would be forthcoming to enable tlie Inslituli* to 
carry on its w’ork to lli(‘ fullest advantage. 


definite temi)erutures, the operation usually being 
carried out in two stages, one much cooler than 
the other; a scale of hlglier meJtJng jioint being 
obtained from the higher temijerature pressing, 

I than in the lower. 

I On the question of the sweating of these two 
scjiaratc fractious, the authors gave a detailed 
accouiil of experiments iicrformed both in sweating 
(h(» two fractions separately and in sweating them 
wlimi mixed in the proportions obtained. The 
main icsult of tlie iiivcstigntion was that sweating 
of (he total scale produced a much greater yield 
of white paraflin in hxss time than the treatment of 
the hard and .soft, scales separately. 

PmT/«/car/aa/.-~P,ritish A.ssociation of Chemists, 
1 >. J71n (lldSi, line .‘17 from top: for “Institute*”* 
rca<l .Valloiial T’nlon of Sciciilific Workers.” 


PERSONALIA. 


IN8TITPTTON OF PETROLEUM | 

TECHNOLOGISTS. | 

At (he meeting held on .January 21, a pai»or was I 
read by Mos.sr.v. A. ('ampbtdl and W. j. Wilsmi on | 
“ Paraffin Wax and ii.s Manufacture.” i 

In this paper the aulliors gave a gen(‘ral his- | 
toiical accoui t of (h(‘ discovery, constitution ;ind 
uses of paraffin wax, and iheri dealt with the pro- 
cess of mannfaeture^ and its dewlopiiicnt from (he 
early stages (prior (o the original pat(*i,t of John 
which (lie luv.sent m(‘lhod.s of 
Sweating had their hirlhi down lo lla* edicienl i 
prixt^ss in use at tlie pn^.seut day, in whi(‘h the wax 
is handled with a minimum amount of lalKiur as 
(compared with the large amount ms.es..arv when 
the old system of cake sweating was in vogue 
Paraffin vv.ix cIwh not assume the crystalline 
form, which ensures Its e.-i.'^y s^ paralion from tin* 
.'flc'r distillalion, when tile 
crystalline paraffin comes over in the distillates 
after the kerosene, the lower melting wax coniln*^ 
over with the lower distillates, and the higher woU- 
wax coming over at the end of the distillation 
separated from these parafflnold 
fractions by means of filter presses working at 


l>rcsent Director of the 
ncllcomc (^liemlcal Rescarcli Laboratories, lias Ihhui 
apjioinital Proft'.ssor of Teclinological Ch(*mistrv In 
I he Manchester Municipal Colli'ge of Technologv 
and in the University of Manchester. 

Dr. O. E. .Molt, O.P.E., Chief Chemist at H.M. 
Factory, Site ” P.” Oldbury, will shortly join the 
resc.arch of Pool's Puiv Drug Co., Ltd., as head 
<*i llu* JN'clinical Re.seareh Lahorntory. 

Dr. E. K'. Muspratt has been appointed Hon. 
livsidcrK of ilH* UniliMl Alkali Co., Ltd., on llie 
oirasion of his ivliivmmit from .activi* pari Icliiat ion 
in ils allairs. 

Jtie dealh is armouneed of Caiitaiii A. Gemmell 
fi-oMi lhc eft,., -Is of lolliMl joist's, Capliiln Oimiiol) 

^ as an analylieal (ji(*mist by jirofesslon. In 11)17 
ne (‘ideivd I he Anii-gas Di part meiu of Dk^ Roy.al 
vaiginem-s, and iindm-look resc^arch work on poison 

DmiT i'’ Harrison, who dl(‘d 

1 coin a similar cause. 

Mcs.srs. W. (L (tardiiu'r and F. c. G;irdln(‘r 
L la. sgow shij. owners, have pivsenU'd fbO.OOO (o (he 
Minersdy ot (tlasgow b.r Ihe foiindalion of pn,. 
fes.sor.siip.M in oroanic elKunistry, physiological 
^ haeh‘rii»Iog\ . sllpcnd 

nltached (r* (‘aoli p(».s| is fiono per annum 

of the Order of the 
'ynr(* : Vinnmandt rs (C.P.E.) Mr 

and Mr 'w'T' VuWoi} Alkali C’o.,‘ 

of ]■ ^ i-esKhuit of th(* Soelelv 

of tG,,ss hM-hnology. cli.'ilrman and iinin-lni' 

II M \v ' 1 *1 •^*''' wiUH'l'inIciidciit 

Mm.illons 

lo "k' I,.. IS IH .(.,1 Iiddro.ssod 

AT ... ■ ^^”inan, of ihi' MIrii*.!trv of 

Mnnilions ( Dop;,rl juf.rit of Evpiosivcss Snpplh's) 

■vooMs Ms 

( Ill rni'U '** l“‘ •'»« nlwd.vs rocolvod from 

..i/.i 1 .. vc.'irs h)iv<> pom- 

nrildiV irnr'd 1" Orofit 

Ho tiu'dlcls thni niiirnifncliirors will now 
w-(> the iirKPiiPy of the n.s.fi for IiIkIiIv (ral3 
Phemleiil supervision of nisniifiifinre. nnil nlso Ihnt 

light. ' Industry in an entirely new 
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NEWS AND NOTES. 


CANADA. 

A Rich Asbestos Find.— A rlrh nsbt^stoK deposit 
has been dls(*overed at Lake Frontier, Montmairn.v 
County, In the l*rovinoe of Quebec. Asb(‘sto.s 
recently reached record /igurt*.s both In value and 
tonna^fe, the average price ixn* ton Udng |r»2‘ir» 
against lllS’87 In the previous year. The total 
quantity of asbestos-lx'aiiiig rock luined and 
hoisted was 2,().'H,410 tons. Tlie value of asbestos 
('.xlracled from it, counting slocks on hand at th<‘ 
cud of the year, was $8,120,1011. 'fids rcjuesents n 
value of $ii-08 of asb(‘slos <*x(ractcd from each Ion 
of viK‘k.~-(()Ificial.) 

Standardising Dairy Products.- At a recent session 
of th(^ Dominion Dairy Confiuvnce Indd in Ottawa, 
the Canadian Dairy Commissioner announced the 
intention of the Ftaieral Depart imml of Agriculture 
to organise a Dairy Uescareh Division, which 
should investigate the scienllllc problems eoristnntly 
arising in tlie manufacture of dairy i»roducts. It 
was decided that the Council should lx* <‘ompoKcd 
of two representatives from each iirovincn* of tin* 
Dominion, with power to add to its number. 

Lignite in Western Canada.— Tlie Lignite Ltillsation 
Board of Canada recently issued a bulletin giving 
some d(*tails concerning its work for tlie informa- 
tion of tho.se wlio may become interested in a 
business way in tbe project. The Board was 
(Ti ati'd by an Ordcr-in ( 'otincil the Dominion of 
Lanada, and by .suppleineiitary agn'emeiil $l()0.0(!0 
was aiiiiropriated for its mse, 'ria* Order .*<ers dirtli 
I ho reasons for the (*reali()ii of llu* Beard : “ That 
liirn'e are large deiiosils of ligniti* underlying 
various districts of tin* Provinces of Saskatchewan 
and Allierta, some of wlilcli, in tlie raw stale, can 
only be ulilisod wiioii freshly mined, and are, 
moreov«*r, iinsiiifed in siieli slate to liouseladd use: 
that liy carbonising this lignite, a coke or charcoal 
is oiit. ‘lined wbiidi biLim't li s n*adily and, witliout 
consideration of llu* tjy-prodm*ts such as oil, pileb. 
ammonia sulpliate, gas, etc., the n'sult is to turn 
tv. Ions of inferior fuel into one ton of briquctiis 
Mpprovimating, in heating valiii', anthracite co.il 
with i»racllcally tlie same liealliig \alue in llm 
«lomestle furnace as the twr) tons from wliieli it 
w as made.” 

At the pn'.seiil lime two eiiglneirs in tin* eiuidoy 
of the lltllisalioii Board are investigating every 
plant, metliod and type of niacliin<‘ry in the ridtisi 
Sl;ites and Canada wliicli liave to do with hinders, 
rarhoiilsers, hrlctuetting and heat treatment <U' 
('oals The plant is to he eonsirueted in .sontlu’rn 
Sa.skatchewan, of a capaMly of not less than ten 
Ions per hour, and it is expi'cted that by the spring 
of lh20 the new <lenionst lal ion plant will Ik* in full 
itperatioiv, and that ;i succ(*ssful outcome will 
ivsull in the establishing of an Indii.stry of national 
imiiorlance. 

Shipment ol Wheat from Vancouver to Great Britain. 
A bulletin prepaivd by F. .i. P/ircliard and A. W. 
Alcock has Imh'U recently issm‘d from the Depart- 
ment of 'Prade and (’ommerci*. Ottawa, reciu’ding 
llu* experimental work undertaken by the Depart- 
ment of Trmle and Commerce tliroiigh the ag<*ncy of 
its Crain Beseareh Laboratory to determine tin* 
reasildllly of shipping grain from Vancouver no 
the Panama Canal to the T^niteil Kingdom. All the 
grain was carefully seleHed and examined previous 
10 shipment, and a represi^ntative of the Laboratory 
a<‘companied the shipment In order to make the 
necesBur.v observations en routo. The grain us(Hi 
and the arrangement of the cargo are descrux*d, and 
the plnoing of the electric resistance thermometers 
in the grain is outlined and lUustrnted by the use 
of numerous diagrams. The data obtained are 


tabulated, and it is concluded that if sound grain 
containing probably not more than 14*5 per cent, 
water Is kept free from water, and the portions 
near the stokehold kept cool by ventilation, the 
cargo will probably arrive at Its destination in good 
condition. It is recommended that further trials Ik* 
made. 

SOUTH AFRICA. 

Industrial Developments, etc.— The manufacture of 
f(*rlJli.ser8 has been commenced at Pa row, Capi* 
Province. 

A Johannesburg company proposes to establish a 
factory in Pretoria for the maiiufaeture of starch, 
glucos(*. sago and tapioca. If sufficient raw 
material can he obtained, the factory Is exixicted to 
be in a position to manufacture tbe wliole of the 
South African requirements of these commodities. 

According to an ImrKuIal Institute report, sugar- 
caiK* wax (which Is now being produced at Durban) 
aiipcars to be quite suitable for the purpose of 
coating cardboard containers for jam, syrup and 
other .scml-tluid jiroducts. 

At the annual congress of the Transvaal Agricul- 
tural Union, a rc.soliition was jiassial urging the 
Coverimient to firovide for the erection of an oil- 
expr<‘s.«lng factory, and to institute inquiries con- 
cerning tile ]>rofitahle cultivation of oil-bearing 
seeds and plants in the Transvaal. 

A pr(‘liminary report issu(‘d by tin* Director of 
Uensns, embodying the prindtial results of the 
U(*iisus of Factories and Productive* Industries In 
the T'nion for states that the total numb(*r 

of factories engaged in the clmfcdcal and aiJli?d 
indu.stries Herti]is<‘rs. by-products, paints, var- 
nl.sh(*s, elo.i was HO. Of the8<^ 37 were situated in 
the Uatie, 21 In N.afal, 31 in the Transvaal and 1 in 
the Oramre Free State. 

Ac cording to an American paper, n representative 
of the Walnier I’apyms Pulp C’omiiany, Ltd., has 
been visiting the United State's with a view to 
M'cmring machinery for a mill wdiich he proposes to 
erect ill tbe St. Taicia district of /iilnland for the 
]iurpose of dealing with the large quantities of 
p.Mpyrus growing in that area. Tlie machinery, 
whicli Is noiv ready for shipment to South Africa, 
will Ik* c*apable of turning out 21) tons of pulf) a day. 
It is not propo.sed to iind(*rtake the manufacture of 
patK'r, but slmidy the pulp or ” half-stuff,” which 
will Im' exported'. Tin* company horK*s to liegln 
Inruing out pulf) hv March or Arirll, 1h19.— (i9. Aft'. 
J. huh, Srpt., 301S.) 

AUSTRALIA. 

Tinplate Manufacture. — Mr. Watt, acting Prime 
Minister, cxikhJs shortly to announce the establish 
nu*nt of the manufaeture of tln[)late in Australia: 
hillu'rlo the country has IxHUi dependent on over- 
seas supplies, — (OfflcfnJ.) 

Australian Zinc and Subsidiary Industries — A nwlew 
of tlu' development of the /aiie niid related indus- 
tries has m'c'nily hei'U communicated to the act' 
ing Prime Minister of the (Vunmonwealth by the 
Kledrolytic Zinc (^unpany of Australasia, Ltd. 
Following on the rapid progress of electrolytic zinc 
prmv.s.ses in Canada and the UtiILhI States, the 
Amalgamated Zinc, Ltd., turned its attention to 
the e.slabli.shm(*nt of this industry in Australia, 
M’here in pre-war days zinc com*entrates equivalent 
to 200.000 tons of spidter wx*re exported annually. 
The Zinc Con>orntlon, TJd., JoIikhI the projcH't 
later and the Electrolytic Zinc Company of Aus- 
tralasia. Ltd., was forniLHl. Operations were 
startoil In ,Tanuary, 3017, at Rlsdon, near Hobart. 
Tasmania, where hydro-elwtric ix>w'<‘r was avail- 
able. Prmluctlon commenced in March and an out- 
put of 25.000 lb. per day has now been reached. 
The product has a purity exmxllng 009 per cent, 
and Is suitable for all classes of high grade work. 
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. The zinc concentnites are being de sulphurised at 
Bipken Hill and sulphuric acid to the extent or 
100 tons weekly is being obtained by this means. 
The calcined ore is then shipped direct to Tas- 
mania and the ships are loaded back wilh Tas- 
manian timber, thus affording assistant? to the 
latter Industry which Is now su]>plying 2r»0,000 
super, feet per monlb to the Vorl. Plric smelters 
and to the Broken HJII mines. Over £;J00,000 has 
already been aijcnt by the Elect n>ly tic Ziiu* (’om- 
p£tny and further large expenditure is antieipatc'd 
In order to establish the production of other zinc 
derivatives — lithoi)one, zinc oxide, alloys and salts. 
As soon as additional sup]>lies of electric po\v<T 
become available it Is proposed to niulertake other 
electro-chemical profH'sscs, sucli ns tin' iiroduetlon 
of aluminium, caustic soda, chlorine and bleaching 
powder.— (Brf. of Trade J.. Jan. 0, VJill.) 

JAPAN. 

The Ciicmicai ludustry hxhibition.- Tht! ( iKunienl 
Industry Association has deeldcHl to lioki the second 
exhibition In Uyeuo Park, T()kyo, in lO:;!!, during 
the ten weeks beginning .Maich P». Mr. K. rdiidn. 
late vice-minister of the I)ei)artiiient: of (’ommimi 
cations and actual pre'sident of the Association, 
has left for the Pniltal States to make arrange- , 
menta for the participation of American manufac- 
turers. Among tlie exhibits will be raw makuaals 
from China, Siberia and other Eastern count ri<‘.‘;. 

The Japanese Potato .Starch Industry. — Last year 
the export trade in Japanese farina or potnlo-starcii 
was very brisk, and farmers W(‘re encouraged to 
increase the area of land under polatot's. Tlaue 
are now over 200,0(/0 acres under cultivation. In 
1917 about; 80,000 tons of starch was exiK>rt(‘d, and 
the production for tlie present 3 'c‘nr, although re- 
duced somewhat by the outbreak of potato <lisease, 
is expected to reach 100,000 tons. Ext^ort prosp(‘ets 
are far from bright owing to freight difnenltU's ami 
to the prohibition of import.s to both Great P.rltaln 
and United States. As. however, prices continue 
firm, it Is suspected that certain si»ecnlatIvo trans- 
notions are holding up the market.— (U. 8'. Goa/. 
Rep., A’ov. 1, 1018.) 

Potassium Chlorate Industry In Japan Polassium 
chlorate was ilrst made in Japan in 1008, hut it 
was not till 1912 that any eonskbu'ahle fpiantlty 
appeared on the market. During the war. the 
Increase In prices stimulated the produel ion very 
greatly, but overproduet Ion, lilgli freights and ship- 
ping dlfOculties are now ( ansing eonsldernble (lei)res- 
sion. The trade now deixuids chiefly upon e.xports 
to the United States and to South Amerlea. 

At the end of 1917, theie were 49 factories (ui- 
gaged In the raanufaeturo, the ea)01;il repn^sented 
being 0,000, (M)0 yen. The total eapacity amounted 
to 10,000 tons a year hut the prodiieiion was onlv 
6000 tons, 00 i>er <'(‘nt. of whi(‘h was ma<lo by 
3 factories The average domestic cojjsumr)tlon of 
the profluet is about 3700 tons. Prices are still 
high, £5 \H)i’ barrel being rpiotod In ()eloI)er last, 
as against 25^. before the war (s<-e also tlii.s J. 
1918, 320 n). — (Rd. of Traded., dan. 9. 1919.) 

UNITED S^J’ATE.S. 

•Output of Manganese Ore — According to reports 
reaelved by the Geological Survey, a great Increase 
in the output of domestic manganese ore iias 
recently bfxjn effected. Whereas in 1917 only one- 
sixth of the home requiromeiits of high gralle on^ 
was produced, the supply now amounts to nearly 
one-third. The shipments of ore containing above 
3b per cent, of manganese* were 130.554 tons during 
the first six months of 1918, and the total for the 
year will probably be about 324,000 tons. Tlie shlp- 
znents of ore containing 10—35 per cent, metal are 
estimated at 832,868 tons for whole year. 
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Sterilisation by Pressure.— Prof. B. H. Hite has 

experimented on the iulluence of high pressures 
ui)on bacteria and has found that even a momentary 
pressure of two hundivd atmospheres will kill 
them. There is a possible large scale application 
of his w'ork to the sterilisation of milk etc., where 
under present mefhods the taste is affected and 
chomicaJ changes are Jlable to occur. 

Proposed New Chemical Museum.—The possibility 
of e.stabli.sliiug a ehemic/il imisoum of a new sort 
has rec(‘ntly been discussed. Wheu the war shut 
out many organic (‘liemicals needed for research, 
those engagt'd in making them were handicapped 
through the lack of tyi)e samples for study and 
oompari.son. It is suggested that a reas()nable 
(piaiitity of every chemical obtaluable be filed with 
data, and tliat as new compounds arc dls(*overed 
they he addenl to the colled Ion. We W'ould have, 
therefore, a materialistic Bellsteln which could 
always be drawn upon as needed. Those Interested 
in the phin fully realise the dltllculiy of keeping 
some compounds, and our lack of knowledge 
regarding the ultimate decoini)oslUon and rate ef 
decomposition of many of them. A number of 
isolatc<l ntul very incomplete collections already 
exist. 

GENEILVL. 

The (iovernnient Dye Scheme.— In accordance with 
the [U'ovisioiis of liu* nuunurandum relating to the 
Governmeiil sclnune for assisting tlu' dye industry, 
the Board of Trade has iippoiiitial tlie following 
as ijj(*mhcrs of the Trade and Licensing (’om- 
miltee liOid Odwyn, chaiiinaii; Messrs. H. Alien, 
.MiJton S. Sha]‘i>, and Lt'iino.x JL L<'4*, nominated 
by the Colour Usm’s' (.’omniittiM* ; Mr. T. Taylor, 
nomInnhMl by llie Nation.al Federation of Associa- 
tions of Paint, Colour and Varnisli Maniifad unu’s; 
Mr. .1. 'l'urii(*r aial Dr. H. Levinsteiji, munlnatcal 
jointly by British Dyes, Ltd., ami Levinstein, Ltd.; 
Mr. W. .1. U. Wooleock, nominated by tin* Associa- 
tion of Britisli ClK'iaie.al Mannfael uriu-s ; Mr. W. H. 
Dawson, nominatfMl l>y the Presiilait of the Board 
of Trade. 'Ihe seen'tary of the (’oinndtf<‘e is Mr. 
W, Graham, of tin* Paaird of 'J'radi* (7, Wliitehall 
(Jnrd4‘ns, S.AV. ] ), to whom all comninnleal ions 
should iM* addi'i'ssed. The fii net inns of tin* above 
Commit lee w«'re s^'l out in our issiu* of Novembei- 30 
last, p. 429 i\. 

Chemists: Pivotal Men.- With n'gard to the* 
rele.asc of pivot ;i I imui from the forca's for employ’- 
menf as eiiemjsfK. the Dmnohilisation and lL‘seftle- 
ment De[>art merit of the Ministry of Labour has 
authorised th(* Institute* of Cdnunlstry to assist In 
Ifn* s<‘Iertl{>n of names of chemists * (professional 
con.sultlrig, analytical and n'.scarch) whose prompt 
ndiirn to civil life will prove of the mo.sl value to 
the country for tlie purposes of reconstruction and 
al»sort)tion of unemployiMl lalmur. The Iiislitute la 
a.sked to select ofliem’s .ind men wlio can Ih‘ rlas.se*d 
as i>Jvofal, pn'fermice being given to those with tlie 
longest service and to married over sIngh* men. 
Works chemists are not to be lucludmi In the 
seliHdlon, as their employers are reqnired to apply 
for them under the Industry In which they are 
engaged, q'he names of selected men will be 
forwarded by the Registrar of the Institute to the 
Department, of Demobilisation. 

Scientific Research Associi^ion. — in order that the 
Inlero.st.s of pure wlence may not lx? lost sight of 
amongst the iDen*a8(?d actlvltlc‘8 of applied science 
which have resulted from the war, the formation of 
an Association having the alwve title hag been pro- 
pOHod. Many eminent men of science have notified 
their adherence to the profioRal the alms of which 
aw? defined as follows : — (1) To be prepared to offer 
advice and Informatlpn to those who wish to 
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devote themselves to sclentiiic research. (2) To be 
prepared to give advice to bodies administering 
public funds for research as to the most useful 
ways In which such funds could be applied. (3) To 
Impress upon the attention of the public the Impor- 
tance of sclentiiic research, and thus to promote a 
wider understanding of the fundamental value of 
sclentiiic method. (4) To consider the possibility of 
organising a scheme of permanent national endow- 
ment so as to afl’ord opportunities for young and 
promising students to establish thenistdves in 
research work, and to secure to the ablest of these 
the possibility of a career d(‘voted miiliily lo the 
continued pursuit of sclentiiic investigation. Rv 
keeping in touch with all workers In science the 
Association hopes to be able lo render collaboration 
easier and to avoid unnecessary duplication of 
work. All persons over 21 years of age who have* 
published research or who are engaged in research 
for publication are to be eligible for meml)ershii». 
and all others who are Interested are also to be 
eligible as associate members. 

The Association Is lo he goveriu^d by a President 
and Council, and Subject, General Ihirposes and 
Pro[jagauda Committees an' to be foriiie<i. The 
promofors disclaim tlie Idea of interhuviiee willi 
any existing body, or that tlio aclivlties of the 
proposed organisation are to be limited (o 
Cambridge alMiougli the first sleps W(‘n* taken 
there. Cople.s of literature on tlie subject and 
forms of api)llcation for nuunbersliip may Ik* 
obtained from Mr. A. G. Tausley, Acting Secretary, 
G rantchester, Ca mbrldge. 

Indian Indigo Crop Forecast, PJIS 19. - Tb(' Director 
of Statistics, in a forecast issui'd on Oetoln'r 17, 
11)18, estimates the total anai so-^'ii with indigo 
in Rritlsh India at 280,500 acn^s, a decrease of 
55 per cent, on the revised estimate of last year. 
The total yield of dye is now roughly esliimited 
at 32,100 e\vts., as compared s\i}ii ST, son cwls. fore- 
casted last year. \Vealli<‘r eondilions at sowiiig 
time were imsiiilat)le owing to (U'lieiem rainfall, 
and tli(‘ condition of the crop, on the whoh*, i.-; 
only fair.— (/P/. of Trudr J., Jnn. 1010.) 

Indian Industries during the War.— In a stjitemcnt 
.'^ebmilted to the Imi)erial Pegislalive (Omneil by 
the IIo!). Sir G. Ihiriu's, it is recorded that will) Uh* 
co-oiK*rat ion of the Government a numix*r of iu*\v 
Industries liav(‘ bi-en slartod during tiie war. These 
include, caustic soda, magnesium chloridt*, thymol, 
sandalwood oil, coj*p(‘ras, zinc chloride and relined 
nitre. Fc'rro-manga ne.se is Ix-ing {)rodiuvd in large 
quantities and lia.s ev<‘n been (‘Xi)orled. Tlie manu- 
facture of mlcanite lias been taken in hand by a 
prlvati* tirm and liy tin* East Indian Railway. Tin* 
produet inn of slllc,i bT icks for lining furnaces has 
progressed ho far that India will soon be liidei)eii- 
dent of fondgn supplle.s. Tliere has been an 
Immense Increase in the outiml of industries which 
were already established bc'fore the war, r.(/.. tlie 
output of stc't'I ingots by Messrs. Tata Sons and (V>. 
has doubled slnee lOl.'t, ami excellent luogress has 
been made In the glass and coir industries, and In 
the exploitation of indigi-nous tanning materials. 
The extuinslon in output of the Ordnance Factories, 
sinct^ the Muultlon.s Hoard assumed control lii 
January 1018, has been vmy great, ami a large 
8Choiue for e.\ tension is now being carried out at a 
coat of about £500,000. This, with Hie new aetdone 
factory at Naaik, will render the country less 
dependent on outsi^le supplies of milllnry slon's. 
The extension of the works of tlie Tata Iron and 
Steel Co. flt Sakehl has Increased the animal sRm'I 
ijnpacity to 200,000 tons. Considerable .aucct'ss has 
.attended the special attention given to the inaiiu- 
fa<itare of nnti-frlctlon metal, ferromanganese, 
glass, pottery, refractory bricks, disinfecting fluids, 
«sbe«to« boiler composition, glucose, coir articles, 
and graphite crucibles; and plans are already 


advanced for the establishment of the followii 
new industries : — Distillation of coal tar, man 
facture'of galvanised sheets and tin idates, retinii 
of copper and zinc, construction of electric furnac 
for making steel castings and ferro-alloys, ai 
various engineering enterprises.— (Tic/, of Trade . 
Jan. 2, 1919.) 

Mineral Wealth of Finland.— Very importni 
discoveries of iron ore have been notified : 
Jussaro and on the norlhern Ladoga lake ncj 
PItkiiranta. In the latter district mining vff 
already In progress in 1820, hut after many u) 
and dow^ns was abandoned in 1904. During thi 
period about 250,()!)0 metric tnn.s of iron ore wi] 
mined, in addition to some silver, cojijx'r and ti] 
The presence of ores of molybilf'nmu, bismuth an 
tungsten was also proved. In other parts ( 
Finland there are deposits of limonite, (>0,000 toe 
of which was mined In 1891. Large coi)tx 
deposits occur in Ori.iarvi as vv(>lJ as in Ixipi>lau( 
where they have never been worked. Finland ] 
also very rich in flrst quality building stoiiei 
particularly In granite, and these occur near th 
s(‘a. Tlie clay and limestone deiHjsits should be c 
grejit value lo the cement industry, which is yt 
iu its infancy; and the large areas of peat shoul 
in tile future acquire great industrial Importance.- 
(Z. (nifjetv. Chem., Kov. 22, 1018.) 

Reconstruction of French Iron aiiJ Steel Industr} 
~-A m*w comjjany called “ La Socifdi^ Corporativ 
des Mini's do F»*r ct de la Sidenirgle de 
Kegions SinistrAes ” has Ixvn formed In Franci 
The capital ainounting to 3,000,fKH) francs is Ucl 
by the chief iron and stt‘c4 comjianles of th 
invaded regions. The company is atfiliated wit 
the “Comptoir roiilral d’Achats Industriels pov 
les Regions Eiivahies*’ to which It nets as a tecl 
ideal commis.sion. The SochHe is collecting all t\ 
d(‘ta Red iiifonrintiou necessary for compiling est 
mates of the material ami jilaiit rtMjuiri'd for th 
rt'sloratlon of the damaged mines and steel worki 
From these estimates a programme of reconst rm 
tion will l:>e drawn uji ami handed over to tL 
<V)mptoir Central for execution, Some idea of tl 
imagidtiule of the umleriaklng can be gat here 
from the fact that before the war tlie invade 
provincc.s accounted for 1)0 i>er cent, of the Frenc 
iron ore oui)ut, 85 i>er eont. of the pig Iron an 
74 per cent, of tlie steel production. The 191 
ligurt'S for total Frcncli ontrmts were:— Iron or 
21,711,009 tons: pig iron, 5.300,009 toms; steel ingot 
4,(J0O,O(M) tons. It is exiXH'ttHi tliat a large amour 
of (*quiiuiieut for the mines and furnaces will t 
obtained from the United States.— (U.. 8. Con 
Aor. 13, 1018, and Dd. of Trade J., Dec. 11 

1918.) 

The (lernian Iron Industry. — Notwithstanding tl 
s<HTeey with whieh all production tignres ai 
now kept, it is quite certain that the German iro 
production has fallen otT consider.ably during tfc 
w;ir. The annual outputs are given as follows (i 
metric tons) :— 1913, 19,310.000: 1914. 14.:i83.00( 

1915, 31,780,000; 3930, 13,350.000; and 1917, 11.000,00 
The last figure is an estimate and is thought t 
be far too high. 

The Government is encouraging the continuanc 
of the Steel Syndicates, such as the Stahlwi'rki 
Verband, ns Ixdng the best prote<*tIon for the ii 
dustry during the transition ix'riod. German 
fears that France may refuse to sell iron ore froi 
the Ixjngwy and Brley basins, in which case Gci 
man rest^rves of iron ore will only last nl>ou 
C)0 years at the present rate of output of the ste« 
w’orks. No offielnl figures are available for th 
home prices but the following woix» in fonx?' 1 
October, 1917;— Bar Iron 235 marks per ton. sheet 
205 inarms, and girders 250 marks. The prices fo 
export were considenibly higher and at the em 
of 1917 were about four times the above figures 
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<>Wect has apparently been to keep the export 
prices Just below the Swedish prices and neutrals 
have been forced to pay these high figures for 
their essential requirements. Exports,* however, 
have been below normal, and were completely 
stopped from September, 1916, till April, 1017 
During the present year Denmark continues to 
receive fairly big consignments of ordinary com- 
mercial sorts, but practically no shipbuilding 
materials have boon snp{)lI(Hl, this Ixnng In con- 
formity with Germany's policy h) k<‘ei) the tonnage 
at the disposal of neutral countries as small as 
possible.— (f'.N. Com. Jhp., Kov. 12, V.ns.) 

Chemical Industries in Sweden.— TJie now riibb(‘i' 
factory in Landskroiia is to restart oiiora lions at. 
the end of 191S, q'he factory and i>lant are valued 
at 300,000 kroner (about £17,000). Jt is intended, 
In the first place, to concentrate on tlie manufac- 
ture of “war rubber,” for wliicli tlie demaiul Is 
very great. The patent to be worked is a Danisli 
one, the Swedish rights of whicli iiavc been a^'quirocl 
by a syndicate in Stockholm. 

The “Elektrolys” company of Stockbolm is to 
manufacture liydrogen i)eroxide, wlueli is In very 
short supply in Swed('n. 

During tlie years 1014 — 10 the greatest advances 
were made in the manufactun' of jiluminimn eoin- 
l)Ounds, caustic soda aii<i bleaching powder, tlu* 
output of these materials being (in nuOrie 
toihs) In 1014, oSoS, 170 and 120, res^jectivelv; in 
1916, 17,574, 013 and 154(5, respectively. Consider- 
able progress was also made in the ])roduetion 
of ammonium compounds (excejvt ammonium sul- 
phate), green vitriol, calcium carbide, caustic 
potash, oliloratc, blue .Ih'iol, sodium sulfihate and 
hydrochloric acid. Among new niarnifacturc's wen* 
potassium nil rate, nitrobenzene, siJicium carbide 
and trinitrotoluene. On tlie other hand the pro- 
duction of the following decreased, or in .sonic 
(‘ases was temporarily abandoneil Potassium 
ferricyanide, phosidioric acid, gypsum, washing 
soda, sodium bisuiphate, nitric acid and sulphuric 
acid. — (Z. an(ji‘M\ Chern., A’oe. 22, 1018.) 

The Swedish Cellulose Industry. — Although the 
mechanical wood pulp luocess was working some 
13 years before the clitunical proc(*ss('s were started, 
the latter have far outstripped the former, ns Is 
shown by comparing the outimts; in 1892 tlie quanti- 
ties produced were 40,000 tons of chemical imlp 
and 40,000 tons of mechanical puli>, wliercas in 1915 
the figures were 910,000 tons and 300,000 tons r<‘- 
specilvely. Doth the suliihite and sulphate chemical 
processes arc in operation, but Uic sul[)iiite is pre- 
dominating. Tlie spirit which forms a by-pivKiuct 
of the latter process Is becoming an imjiortunl item. 
It is estimated that siiortly, wlien a riumbiT of 
new plants are working, an aggregate production of 
4,000,000 gallons per annum will be nsaebed, a con 
siderable (luaniity when comparr-d with the normal 
benzine import of 5,000,000 galls. Sweden Is tlie 
largest exporter of cellulose In the world; the total 
amount exported in 1915 was 722.000 tons, valued 
at over £.5,000,000, of which about om* half was 
delivered to England.— (77. K. Com. /fcp., Oct. 21, 
1018.) 

Chemical Industries in Norway.— Prof. N, liinde 
man has recently published ihc following infonna- 
tion concerning the Norwegian eliemieal indus- 
tries; — When the big works at Aura and Hjolve- 
foasen reach the production stage, llie total potential 
annual output of cyaiiamidf* will reach 7—800,000 
metric tons. Ar.cordi ng lo P.irkeland and Kyde, 
100 — 120,000 tons of nitric acid could be produced 
yearly at “Norsk Hydros” In Ttdmuark, but the 
actual output In 1916 did not exce<?d 4000 tons as 
most of It was fixed with lime, soda, or ammonia. 
Only 46,000 tons of Norwegian saltpetre w’as ex- 


ported In 1916, as against 70,000 tons before the 
war. Norway has become iniicpendent of foreign 
supplies of phosphorus; all she needs for her 
match Industry (the output of which was valued at 
4-4 million kroner in 1915) Is made In two fac- 
tories by the electric furnace method. There is 
one factory producing zinc white and white load, 
of which no less than 2400 tons was imported in 
1916, and a new establishment is now making 
titanium wiiite from indigenous materials. A 
single factory is producing, from native material, 
suftieient uluinininm sulphate to meet the country’s 
requirenumts (about 3000 tons in 1916). Factories 
in Frederikstad and Vndeim an* turning out 
metallic sodium; they exported 600 tons of the 
metal, and also 280 tons of potasaliun chlorate, 
In 1916, There are eight factories making ferro- 
sllicon, of which 25,000 tons was exported In 1916, 
while the whole production in 1911 was only 5700 
tons, q'lie exports of ferro-ehrorae fell from 33,000 
tons In 1915 to 2900 tons in 1916. The smelting of 
aluminium is an industry of great Importance. Of 
the four factories, tlu* largest, In Iirdvaag, will 
shortly start working, and ail of them use, or will 
use, imported raw uinlerials. OopiKT and nickel 
are prodiurd eleci roll I ically in Krlstiansands; 
700 tons of nickel was exported In 1916. Tin is 
recovered from .si'rat) In Stavanger, Norway’s 
dependence upoti foreign countries for electrodes is 
diminishing; only 300 Ions was imiiorted in 1016. 
The estimated value of the Norwegian el(*e(ro- 
ehemleal products was 89 million kr. In 1011, 131 
million in 1013, and 308 million in 1916 (krone - 
Iv. ^\0.'^.— {Z. (fHfjcw. Chrtii., yov. 1, 1918.) 

Salt, Broiniiie and Calcium Chloride in the U.S.A. 
Tin* supplies of .salt In tin* Tniled States are more 
Ilian snllieienl to nu‘ct llio rispiirenieiils. In 1917 
thes<‘ aniounicd to seieti million short Ions, valned 
at £4,000,000, an iiHTease of 10 ]H‘r cent, in (piaiillty 
and 46 iK‘r c(‘nt. in value over the im'vlous year, 
'fbe higher cost was largely due lo higher wag*'8 
and dearer fuel. The relative proportions of the 
dilVeriml grades of salt prodnci'd in l!tl7 wer<* : 
Itoek salt, 1,(505.025 short tons, mined by 18 firms 
In 8 Stat(*.s, ciiielly In Nmv York and Kansas; brine 
salt 5,373,152 tons, chlelly from Mielilgan, New York, 
Kansas and (’allfornia. (.)f (lie brim* salt, (188,022 
tons w(‘re for table and ilairy ns(‘, 1,512,087 tons 
riuuinon ii.-ioker's s.ilt, liotli lira* and coarse, 159.3(51 
tons coar.s(‘, solar evaiioralcd salt, 93.094 tons 
[iressed blocks, etc., ami 2,890,588 Ions were sold for 
brine. Tfie quantity of brine iis<‘d by chemical works 
shows an increase. Threi* million tons of brine 
.salt was u.s(>d in tin* niannfaelnre of sall-ealn*. 
soda ash, eanslie soda, .sodium bie;n*bonale, earbou- 
ale, acidale, chlor.ate, jilnuqdiate and silicate, 
Glaub(*r’s sail, ealeiiiin chloride, elilorine ;ind 
h.vdroclilorie acid. The cofisninpl ion of domestic 
.s;ilt averag<‘(I 110 lb. jw'!’ head In 1917. About. 
(5(5,000 tons of .sail were imported into llie rnlled 
State.s in 1!d7, about half of thi.s being from I la* 
liritlsli W«‘st Indies ami on(*-qnart(‘r of il from 
England. Most of the imported salt is coarsi*, sid.ir 
evatK)ral<*d salt msed for curing llsh and n)(‘at. 
About 114.000 tons of salt, were imported In 1917. 
more tbaii IK) per cent, of i( going to Canada, Cub.a 
and Mexi<-o. A gr(*at, iruTcnse occurred lit tin* 
amounts export isl to Newfoundland, Labrador, 
.lamaica, Domlnien and other West Indies. A 
conslderabh* (pianlily Is also exportisl to Japan, 
Australia and New Zealand. 

About 450 siifjrt tons of bromfne with a value of 
£100,000 was derived in 1917 from the bittern left 
after exlraelltig the salt; from the brine wells of 
Michigan, Ohio and West Virginia. The pro- 
duct Ion was r(‘tarde(l by steadily InoreuHed costs. 

Three processes are employed for extracting 
bromine: (I) The Intermllteiit process In which 
the bittern is concentmted to a sp. gr. B4,- 
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and is then distilled with sodium chlorate and 
sulphuric acid In sandstone stills holding 400 to 
1200 gallons, a Jet of steam being used as the heat- 
ing agent. The resulting gas is freed from chlorine 
by passing It through washers containing milk of 
lime, and the bromine is condensed and collected 
In glass or stoiK.'wnre recei)tacles. 

(il) The “ continuous process” in which chlorine 
gas is passed through bromine-bearing brine, tho 
bromine liberated being then reniovcMl by a current 
of air and passed over Iron filings to convert it 
Into ferric bromide. This is dissolved In water 
and treated with sodium, potassium or ammonium 
hydroxide, the ferric hydroxide is s(‘pa rated and 
the solution evaporated until the bromide crystal- 
lises out. 

(ill) The electrolytic process, In which the brine 
Is subjected in wooden tanks to a current of 4 to 5 
volts applied through carbon eloetrodes. Tin* 
electrolysed liquor trickles down a lattice W'ork 
and the bromine is removed by a eounter-enrixuit 
of air which is then passcal llirongli water and the 
resulting solution Is convertc<l Into b rric hromid(‘. 

About .‘>0,000 short tons of eal<‘iiim ehloridt* with 
a value of £1)0,000 were made‘ from brine In 1017 
in Michigan, Ohio, West Virginia and (’alifornia: 
an in(‘rease of 10 per cent. ovt*r 11)1 tJ. q‘his is in 
addition to th(‘ lai‘ge qiianllties obtained jis a by- 
product, in tile aitimonia-soda process in New York, 
Mieidgan, Ohio, Kansas and Virginia. raleiuni 
<‘hlorhle in solution is largely used as the eircii- 
lallng fluid in r(‘l‘rigeral itig apparatus, in the 
wat(‘r-ja(!kets of motorcars. In aniomatic .si>riiiklers 
and in lin^-huckcts. In tlie solid slate, it is used for 
laying dust, drying gases, V(‘g('tahl('s and fruit and 
in dehydrating organic li<iiii(ls. W'lum prt'parcd 
lia)m brine, th<‘ hitlern is heap'd, IreaK'd with milk 
of Him* and tin* clear ll(iiild is <Ieeant(‘d and 
evaporated until all the salt crystallises out. The 
li(|Mid is then (’Vjiporated to dryness and the residue 
Is I'un into nw'tal <lnims wlu're ii, solidities. — {U.S. 
(IroL Surv., Ann., jlHS.) 

Casein in Soap, (‘asciii is rec(>mim*nded for use in 
the mamifaeliin* of toilet so ips owing to its favonr- 
al»lc action on llu* skin, allliongli it does not appre- 
c. i>ly add to tin* deh'rgeni ]»ow(‘r of soap. It is 
so. .'hie in alkaline ly(*s, and in hot process soaps 
is iiiconM)rat(‘d as f(»l!ows : In a Kteam-jaeketc<l 
^(’ssel ‘J5 kilos, of casein Is coven*d with an e({iial 
weight of Cold water, and allowed to .soak. A 
solnilon ('onlaining 1 kilo, hoi'ax in ,50 IfTres of 
water Is tlteii added, and llie wliole heap'd and 
stirnsl. As soon as llu* cjiscin is dl.ssolved. 1 kilo. 

• >f .‘10- Be. soda lyes mad(* uj) to several litres 
in boiling walei- Is ad<led, ami heating continued 
without bringing llie mass to boiling point, Th • 
paste thnsobtaim’d is thPi'onglily Ineorporate<l with 
tiu* hot snaj) before il go<*s to the frames. OOu' 
.*-oaf) Is really a “ milk soap ” and on this acronnt 
is n*eonmi(’nd('d for llu* tolk'l. The exact (piantlly 
of casein reqniri'd for one or)eratlon shouUi only 
l>e pr(‘i)ared at a time, as il does not ke<*]) In a 
moist condition: antlsi'ptie (‘s.senees such as cloves, 
cinnamon, cilronella, however, lu*!}) to ]>re.serve It. 
In the east* of soap powik-rs, t lu* ras(‘In In powdt'red 
form Is mixed willi llu* dried s(vip chips iK'fort' 
tliey are ground, forming a liomogeiu'ous mass whh'h 
Is easy to work. It sliould luU in* used with neutral 
soaps or soaps slightly .'u*id as it provokes rancidity 
and tends to dt'lerlorale. Tt has soothing i)rop(*r 
ties, gives an agreeable toxt\ire to the soap, oft(‘n 
Improves the bad odfuir of fat, and In ordinary 
times is (‘lu*aiK*r than fnt.— {Pa rfuw eric Moilcnie, 
MepP, lOIS.) 

Nationalisation of I.ljtnite Mines In Greece.— 

The lignite mines at Fiorina are to become State 
l>roperty. This Is the first stt'p towards the ac- 
quisition by the State of all the mines In Greece.— 
(Mesaager d*Atht)ne8, Sept, 19, 1018.) 
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Superphosphate Manufacture in Russia.— The 

Russian Department of Industry has planned the 
erection of a superphosphate factory to be asso- 
ciated with the Stiite chemical factories In the 
Volga and Kama district. For this purpose tlu* 
Soviet for Industrial Affairs has passed a credit 
of 2 million roubles.— (Z. angew. Clie?n,, Nov. 22, 
1918.) 

corrcsitondeiit to 

Phe Times (January 18) sUites that an important 
discovery of pitchblende has been made on the 
Kingswood estate, Buckfastleigli, Devon, by the 
present landowner, Mr. F. Sykes. Analysis of 
a repro.seiitatlvc* sample by Dr. H. Tt*rry, of Uni- 
ver.sity (College, Jumdon, sho\vs a uranium oxide 
<*oiileiit of over 21) per cent. Preparations are being 
made for working the lode on a large scale. 


LEGAL INTELLIGENCE. 


SITJTI.V OF PoAfi-.seiiAvi.No Mau.iual. liristoiVG and 
Po., Ltd., and Abbott and Vo. v. The Gas lAyhl 
and Voice Vompang. 

In the King’.s Bench Division, on Novcmlk^r 28 
last, Ford (‘oleridge lieard con.soiidated aclions, in 
which tlu.‘ plaint Ills claimed damages in resix'C't of 
lo.ss or <lamag(^ oeeasioiu'd through the supply by 
he defendants from their P.eekton Works of ii 
barrel of cyanogen gas liquor as one of a lot of 
o« baiiel.s of iarvia,” wiiieh is a preparation of 
tar u.sed for roa<l dressing. In tlie course of road 
dres.ving operations at WanstA|id, the plaintiffs’ 
workmen weiv emjaying the barrels of -‘Tarvia,” 
as required, into a boilt'r in which it was heated 
preparatory to spraying on the road surfaw*. When 
the b.'trrei, which was found by subsequent aiialvsis 
to coma in cyanogen gas liquor instead of “’Panda,” 
was emptied into tlu* Itoilcr, in which there was 
already hot. “ Tarvia,’* tlu* latter was caused by the 
violent gi'iieraiioii of si ('am to froth over from the 
boiler. The overllowing ••’Parvla” caught fire 
tioiu llu' lire box Ix'iU'alli, aiul a trolh'y, horse and 
Ollier property were burnt, by it. 

Tlu* di'fendants pleaded that tlie barrel contain- 
ing tlu* gas Ihiiior had not been supjilied from their 
works, and that, if it had, the plaintiffs should 
have discovered the mistake, j^s the barrel was 
coloured and markt*d differently from the barrels 
containing “ ’Parvia.” 

IILs Dordsbili, i\Uov lu'aring ('videnoe^ found for 
the pliiintltls, and aw.irded tliein £ltitl as damages. 
PnoSPIlAlK CO.MHA(US WITH EXFMV SlUUFCTS. D. T. 
Poyd and IP. A. Pratt v. tieer, t^ondheimer and 
( o. IJ, T. lioyd and Vo. v. Cheinisehe Fahrilc 
Ifonniyni ’’ and it.s Snevessor, ('tion ische 
Fahritc “ Fhenania." 

On December 18 last, the plaintiffs brought an 
.•ulioii in the King's Bench Divi.sion against the 
defendant company of Frankfort, Germany, claiming 
deelaralioiKs that a eontraet made in Ma\\ 1914, for 
the sale of a total of 18,700 tons of Florida phos- 
phate, to be sliipiH'd In the autumn of 191.5 and in 
succeeding years up to 1920 to Bremerhaven, w'as 
dkssolved by reason of the outbreak of war betwi'en 
Biigland and (lerinany. The cast* was brought under 
the lA*gal Pron'ixlings Against Enemies Act, 191.5. 

Mr. Pratt said that If he had had to carrv out. 
this contract he oonid not have sniiplied the Govern- 
ment as he had done during the war. If they had 
to deliver within six mouths after the w'ar they 
would have the grt*atest diflleully in finding the 
ueees.sary fiviglit rfxnn; fix'lghts had risen from 
ll«. — 15#. to £7 — £8 iicr ton. and the American rail- 
roads had put up their rates. 

Mr. Justice Bray said It would b* against public 
policy for the plaintiffs to have this (.•ontraot hnug- 
Ing ov^r their heads, as Uie Germans could use 
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contracts to their advantage by denuding 
t^iUsclves of their phosphates, knowing that they 
bfld got this contract si ill In existence. This case 
was completely covered by the Itlo Tlnto case (this 
J., 1918, 77 R), where it was decided that the con- 
tract could not be split In two, one to apply diirlnir 
the war and one afterwards. The defendant 
company maintained that by (lerinan law the 
parties "were bound to go to arbitration, but he had 
no reason to suppose that such a law existed. The 
plaintiffs were entitled to the declarations, but 
there would be no order for costs. 

The second case, involving th(‘ supply of 3000 
tons of phosphate rock, was similar to tlie nlK>ve, 
and was undefended. His Lordship granted tlu? 
declarations asked for. 

Borax Contk.^cts with K.nemy Sriums. Bura.v 
C on solid atvd , Ltd. v. \'o(/cl and Others. 

In the King’s lleiieh Division, on January lo. Mr. j 
Justice Roche made decJaralion.s that eonlracts j 
between Itorax Consolidatcai, Ltd., and nine' 0(‘rm;jn i 
and Austrian firms for the sui)ply of crude nmtei l il j 
for the mamifacluie of borax niid boric acid, were 
abrogated and avoided since ilie oulhnaik of war i 
under the Legal rrocee<lings .againsi Kiiemle.s Act. | 
According to th(‘ Cheviiker /^eitunf/, said coun.vd ■ 
for pin intiff compaii.v, a lu oci.sely simll.ar proc(‘-i-j | 
had been adopted in (Germany, 'ijiis journal slated | 
that all contracis foi* delivery made bi'fore llie w.ar 
or pndonged during the war wiiieh related to ov^r 
seas goods were to Ik‘ considered acconling to a 
judgment of the Inip('i-}al Sutmmie Court of 
Ootot)er 15, 1918, as ni^rogated in con.seriuencv of tlu' 
complete revolution in all the comlifions of com 
merclal intercourse. '^I'herefon* on a diff{Tent ground 
and in a different way ' hey had arrived at I tie sarm* j 
result. I 

Mr. T. W. Danlells. joint manager of ilio corn j 
pany, .said (hat, judging from tin* Tu-ice, (hen* j 
apiieared to be only a v<'ry small sni>iily of raw 
material in (lerniaiiy for the m.annf.ictnn* of borax. 
The price of the refined product in (Jermany was 
£1S0 a ton as against £40 in Lngland. Before the 
war the price was £17 to £120. 

Sulphuric Acid Contract. K. Packard and Co. v. 

8 . J. P< Id 01(171 and h\ Partridge. 

In the Court of Apiieal, on January 14, 15, the 
defendants in the aljove a(.'liou appeahai from a 
decision given in favour of tJie plaintiffs by Mr. 
Justice Roche, in July last, who awarded tlimii 
damages for breach by (lie defendants of a contract * 
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Mines .and Quarries : General Ritport, with 
Statistics, 1917. Bi/ the CniEF Inspectob of 
Mixes. Pt. J.— Divlsio.val SStaiu^iws and 
RKJ- oiiT.s (Cd. 9120). Pt. IL— Larour [4c/.J Pt 
Ill.-OUTPUT [3rf.]. [11. M. Stationery Office.] 

Labour. There wore 8047 mines and tiuarrics 
working during the year 19J7, a decrease of 744 on 
the previous year, but; the number of workers 
increased fiom 1,()(;5,714 to 1,085,471. This lust 
total was made uii of : — Males underground 852,433, 
mah*s aboveground 221,410, females aboveground 
11 , 022 . 

Considering the various industries, we find that 
tile bulk (92T/o> of the total woikers was employed 
in coal mining, (lie renjaind(‘r being distributed as 
follows;- Iron ore, 1J.»5% ; lime.stone, 1-30%; 
igneous rocks, 0-87%; clay and brick earth, 0-00%; 
oil shale. 0-47';o; saud.stom*, 0-47%; tin oi-e, 0-4<;% ; 
.slatt*, 0-35%; lead and zinc ores, 0-28%; other 
minerals, 0'55%. During the year there were 
83 explosioiLs of lircdaini) or coal du.st resulting in 20 
d<*atlis and ill per.sons Injured. 

Laboratory lb‘searcli Work lias lH*en carried out at 
Ksknieals on (1) I'iie pr()i)agatlon of fiames of fire- 
damii-air mlxturi'.s (lirougli tuiies of .small diameter. 
(2) 'I'fie igniting power of s)>arks from magneto 
oxfiloders and magneto leleiihoiies. (3) Tfie Ignition 
of liredamp-air mixtures by sparks from rocks and 
looks. Tile tir.st iv.search has liecn comideled during 
tile year, the remaining two are in jirogress. 
j 'riu're lias been an increa.se iu (lie nsi* of coal 
cutting machinery, ispirially in Soiiaiul. York 
shin* and Noi-ilj Midla/ids. Tin* nuiiil>er of 
machines in n.si* was 379‘.) (;i}5!) in PJKp eonsisting 
of 1739 el(‘ctrical and 2 im;() imeninatic. Tin* (juanllty 
of coal won by inacJiiiu* cutters was 2S,19i;,4Sii tons. 

OuTci r. Th(* statistics of ()uli)uts compared with 
lliose of lOPi (see this Jourual, 1918, 43i‘> u) sliow an 
import.-ml di'eline in tlh* coal pi'oduclion of ru'arly 
8,900,000 Ions but an inci*casc in value* of nearly 
£8,000,000. Tile production of ii’oii on* was higli(‘r 
liy 1.. 300.000 tons, and oil stiale and .salt from brine 
sliow small incn'iises. On tlie otia*!’ hand there were 
notlc(‘al)I(' (k>clin(*s in the output of barium com 
pounds, cJialk, .samlstom*, and slate. C,(‘n(*rally 
.speaking, tlie quantities of the otlier minernls are 
of tin* .same order as in I lie previous y(‘ar witii u 
tendency towards d(*c!ine. 


to take delivery of snliJiuric acid (s(*e (hi.s J., 1918, 
300 R). 

I^rcl Justice P.ankes, In Die cour.se of Ins judg 
ment, said that lie agreed with Mr. Justice lioiJie 
that at the Interview lietw’een Die parties in June, 
they were m<*rely contractiiig about a temporary 
arrangf*ment (//:., Dial the filaintlffs .should suta»Iy 
the acid to Die Ministry of Munifionsq, and Diat 
the defendaiiLS wore wrmig in .saying that tliey 
had the right to '* 0111111111 ! Dm* arrangement a.s long 
as they plea.sed. It ajipeared, how(*ver. from the 
<;orrespon(l(*iiec that tilaintitls were not anxious for 
the defenrlanls to take delivery, biT’au.se they wa‘re 
not satisfied with Du* latter’s financial posiDon. 
Plaintiffs consi'ntcd to a course Avhich allowed of 
the continuance of the arrangement originally 
intended to be temporary, but which actually cot! 
tinned until the expiration of (he r»eri(Hl covered 
by the contract; in faet, both parties were willing 
for business reasons that the temporary arrange" 
ment should continue. It did continue, and there 
was no breach of the conti*nct as originally made, 
and as varied by the originally lntende<i temporary 
arrangement In June. 

Lords Justices Warrington and Duke concurring, 
the appeal was allowed, and judgment entered for 
the defendants with costs. 


Coat and Coke. Of Dh> 218,399.240 tons of coal 
produced the following amount was i‘xportc(l : - 

Tons. 

As coal 34.Jmr),787 

L27s,t; If. tons coke e(iuiva lent to 2.131,077 

1.523,272 tons manufact. fuel e(pil valent to 1.373,045 

PimloTs for .sliljis engaged In Foreign 
Trade 10.227,952 

48,728,41)1 

Leaving 199.770,779 tons for home consn nipt ion, or 
4-725 tons [ict head fif the civil population. The 
percentage of Du* out fait shipfHsl abroad f*ontInm‘S 
to dim Ini. sh being now 19-0; Inst year It was 21-5, 
while In 1913 It wms ns high ns ;14*2. As In the 
previous year the largest foreign buyer was France*, 
who received over 17J million tons; Italy took over 
4 million and Norway and lIuHsIa over 1 iniliion 
ton.s each. 

IViklng Die Ktntlstlcs for the Inst 45 .venrs (1873— 
1917), It is found that coni acdmints for 85*4% of the 
t/>tal value of minerals ralsi*d (£4,273.430,842). 
The average filt-head prices for coal show consider- 
able Increases England, ItU. l-Od.; Wales. 
20«. TrOr/.; Scotland, 15/». 7*4d.*. Ireland, 18 j?. 2*7d ; 
average price for the whole of the United Kingdom, 
16«. 8*7d. (15«, 7*2d. for 1916), The total Quantity of 





r«l. »XXtin., Ko. 2.] EBVIBW. 


3U 


coal carbonised was 89, .'500,504 tons, made up of 
8,440,074 tons at gas works and 48,555,051 tons at 
coke ovens (In 1910, 87, 024, If J2 tons were car- 
bonised). As regards the number and kind of coke 
ovens In operation, It Is noticeable that the pro- 
portion of beehive ovens (42*4% of the total) remains 
practically the same as In 1910, and that in actual 
numbers they have Increased from <5892 to 7018. 
The total number of ovens was in.,540 against 
10,320 in The briquetting Industry shows a 

small decline In the quantity of coal used 
(1,081,25:] tons in 1917 against 1,700.717 In 1910) with 
a slight rise in the value of the products. In Un-iiis 
of coal ns<‘d South Wales accounts for 89% of the 
total production. 

Copper. From the 1150^ tons of on* mined, 
187 tons of metal was obtained. The ore was 
therefore much poorer lhan in the previous year 
when 1028 toii.s .vleld(*d 27S tons of metal. During 
the year the imports were 10,554 tons ore: 
28,238 tons regnlns; snd 115, M92 tons inetnl (wrought 
and nn wrought), while over Ki.OOO tons of metal was 
exported. 

Iron. The following fable gives tlio statistics for 
the chief centre's of i>roduc(lon of iron ores 


County 

Quantity 

Pi*. CO per ton 

Under the Coal Mines Art 



(average 30% of iron) — 

Tons 

8. (J. 

Northampton 

lOl.HHt 

3 5 

Ktatford (North) 

7.^)4, 051 

13 5 

York (N. Riding) ... 

4, 821,. 195 

7 H 

Ayr 

124,862 

22 1 

Lanark ... 

83,717 

20 10 

Remfrew and Inverness 

111,490 

11 9 

Under the MetaJl iftrnns 


Per cent, of 

Mines lirgulaiion .let — 


iron 

CurnlK'.rland 

1,201,002 1 

1215 

Gloucester 

22,990 1 

1 :35-3r> 

Glamorgan 

.14,930 

.308,312 

11 ’OO 

Lancaster 

11 07 

prom Quarries — 



Leicester ... 

597,3.13 

20*18 

Lincoln 

3,301,218 

21 05 

Northampton 

2,2(]9,410 

' 32T0 

Oxford and Rutland... 

625,848 

31-77 


The following figures show the qnanlities of iron 
ore available for the furnaces of Great liritalu :~ 
Total ore from mines and quarries 

In Unlti'd Kingdom .p 14,845, 7,34 tons. 

Fort'ign ore Imported (chiefly 

from Spain) 5,189,555 ,, 

Purple on* ” (cinders from 

cupreous iron pyrites) 540,581 ,. 


Total (less 557 Ions exported) 21,575,403 ,, 


Pig iron production 

1917 

1910 

Works in ot)cration ... 

118 

11.1 

Furnaces built 

487 

486 

Furnaces in lilast ... 

818 

294 

Pig iron made 

Iron ore used (inclml- 

9,888,104 tons 

8,919,469 tons 

ing cinders) 

Goal used ... 

22,901,714 „ 

21,606,656 „ 
2,612,643 

2,816,818 „ 

Coke used 

10,961,784 „ 

10,800,888 „ 


The aveiaire of pig Iron during the year 

wct«:-CIcvolaiul No. 8, quarterly aacertalncd 


Prtces, 14 m. id., quoted prices, £5 U. 2d. ; and ail 
kinds of pig Iron exported, £» 4s. Id. 

Iron Pyrites. In addition to toe 8515 tons of 
native Iron pyrites, 854.241 tons (chiefly cupicous 
Iron pyrites) was Imported. 

//find. The J5,.')22 tons of dressed lead ore yleli)(s) 
11,210 tons of lead, and 73,094 ounces of silver The 
mean monthly price of lead In 1917 was £50 per 
ton. 

Mamjaneac Ore. Only 9942 tons was obtained in 
North Wales (5140 In 1915), but 331.254 tons was 
imported during the year. 

Oil Shale. Tile Scotch shales gave average yields 
of 20 gallons of oil and 40 lb. of suli>hate of 
ammonia per ton of shale (in 1915, 20 galls, and 
44 lb. respectively). The priee at the mines was 
Sh. 2Tui. per ton, eompared with (U. 10*.3r/. In 1915. 

Petroleum. Imiiorts show a large increasi* from 
451.555,152 gallons in 1915 to 825.895,771 gallons in 
1917. 

Mereurp. Tmiiorls amounted to 2,173,434 lb. and 
exiiorts to 434,215 lb. 

Salt. :>00,708 tons of Britisli salt was exported. 

Tin Ore. From the 5575 tons of ore 3935 tons of 
metal was obtained, the average yield from 
ordinary ore being iZy(\%. The mean monthly 
pri(*e of stamlard tin was £237 13^f. Ir/. jku* ton. 
Imports amounted to 41,208 tons of ore and 
27,113 tons of metal, while 19.21*5 tons of British 
and 18.124 tons of foreign tin were ex]iorled. 

Tuvasten Ore. The production of 241 tons shows a 
considerable decrease on tlie previous year’s figure 
(394 tons). Cornwall iirodm'ial 205 tons, Cuinlx^r- 
l:nid .32 tons, and Devon 4 toni The average per- 
(X'litage of metal in the CurnJsh dresst*d ore was 
(;2*75. 

Zinc Ore. I’he quantity of metal ohtninod from 
the 7484 tons of ore mined was 27.35 tons. The mean 
inonlhly fmice of speller was £.12 :u. (Id. per ton. 
The imports during the year were 87,35*8 tons of ore, 
75.105 tons of crude zinc and 4105 tons of in.auu- 
fai'tnivd ini'tal: tlu^ exT>orts w(‘re 5 tons of ore and 
8.15)0 tons of manufactured zinc. 


TRADE NOTES. 


BRITISH. 

Dominion Rubber System, Ltd.— Notice appears In 
The, Canada Oazelte of December 7 of the Incorpora- 
tion In the several Brovin(?es of the Dominion of 
the nominion Rubber System, Ltd., as follows : — 

Dominion RnblH*r System, Ltd., .Montreal, 
$,K)0,000, Alberta 1500,000, Manitoba $500,000, Mari- 
time $500,000, Ontario $1,000,000, Bacilic $250,000 
Qucbt'c $1,000,000, and Saskatchewan $.100,000. 

The Fertiliser Situation.— The FoocI Production 
Department announces that the supply of fertilisers 
generally for the current season is much greater 
than It was last year, but considerable difficulties 
still exist In regard to tn»nstM)rt, and prompt 
delivery cannot therefore bo assured. The prices 
prescribed by the Fertiliser Prices Order for sul- 
phate of ammonia, sui)eri)hospha(e and biislc slag 
will remain unchanged up to June 1 next, and 
consumers will gain nothing by postponing their 
orders till later in the season. Arrangements have 
been made for the importation of a considerable 
quantity of phosphate rock. The demand for Iwslc 
slag at the present time is greatly In excess of the 
production, but the total output for the whole 
season Is likely to be about one-flftb more than It 
was lo 1917-lB. The slag is being despatched from 
the works as it is ground. Sulphate of ammonia 
is available in greater quantities lhan last year. 
It la understood that a number of makers have 
bone meal and bone flour for sale at lower prices 
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fhaa those ruling a few months ago ami immodiale 
delivery of these materials can i>rohahly !)e ob> 
talned. 

Board of Trade Returns for 1918.— According to 
Btatistics Issued by the Board of Trade, the Im- 
ports into the United Kingdom during 1918 liad 
a value of £1,319,888,501 {O.J.F.), and the exiiorts 
of home produce and niamifaohires were valued 
at f408,473,0tJ5 (F.O.B.), the former showing a gain 
of 24 per cent, and the latlor a decline of 51 per 
cent, over the corresponding hgiires lor 1917. The 
net excess of imi>orts over exporls incro:i.sed by 
52.8 per cent. Tlie value of I he importetl oil s(H*d.s, 
nuts, fats and gums vv.is nearly £11,000,000 higher 
at £110,04,’>.83(» (.51 iu‘r (‘(Mil.), ;iii<i the iriiporls of 
<;*otton were about £10.000.000 lilgher at £150.2S<;.;:0S 
Those Imports elassilied as eheniieals. drug.s, dyes 
and colours were valued at £8S,r)i:;.!t57, as Jigalusl 
£28,027,54.8 in 1917. and Ihe (‘Xported value was 
£22,740,98.3, compared with £2.*>..5S8,189. Tluu'e was 
a notal)l(‘ declim' of ne.arly 70 jku* in the value 
of exported li'atlier and uiamirael iires (herc'of. ami 
of over 05 per cent, in tlu‘ valm* of exported oil 
seeds, etc. 

Chilean Nitrate Trust.— At a imaling h<‘l<l at Val- 
liaraiso on .laiuiary 10, llie nitrate i)rodueers 
approved, by a majority of 81 per etml., of tlu' 
arlleles of tlie Nitrate 1‘roducers’ Assoeialion, an 
organisation wlikli will control prices .and pnxlnc- 
tion. These articles will now be preseiit«‘d to the 
Chilean Govermiient tVu* approval, and will coiiu* 
Into contliet vvilli another fuojecl alnxidy inlro- 
due(*d into Congress l)y the Finance Minl.sfer. .ajid 
whieii Is supportf.'d h. a ininorjly n'preseuliiig PI p<‘r 
C('n(. of the nitraP' iudiisd'y. 

Twenty nitrate works have closed <lown, and In 
(‘onsequeiice there is much umuujtloymciU at jli<‘ 
nltrat(‘ ixarls.— (77/(’ TiuKs, 14. 1919.) 

The Chemical Market in Japan (November, I91S). - 
Tli(‘ marKi'l tor chemicals is very deprcs.sed, con- 
sumers having agreed to wait until more normal 
prices have been re-estn))li.shed. Soda descriptions 
are at; a very low iinel, aiu>!irently as a nsiction 
against their too rapid advaiurs in tlie past and 
also because tlieir production is st<*adily increas- 
ing. Soda asli is (pioted at about 2.5.s. per 190 lb. 
The price of caustic soda is still falling and at 
H much faster rate than soda asli, business is now 
done at about 97.y, i)er 100 lb., or lower. Ble.ir- 
boiiate is overstocked and the mark(*t is exiremely 
weak, but tlie price keeps steady at oS.v. ]>»>r II). 
Nitric acid fetches 80.'<. pea* 100 lb., sulplinrle has 
fallen from over 8#. to 7^*., but hydrochJorie a<'i)l 
has risen to lO'f. per 100 lb. The price of acetic 
acid has been advam.'iug sympathetically wilh that 
of salicylic acid (a result of rlie Spanish infbieiiza ), 
% per cent, acid being quoted at £0 p^u* 100 11). as 
against £5 8 a’. a f(‘W weeks before. The market 
for potassium compounds is slack, notwith.sta ruling 
an improvement tri the m.'Icl) li-ad<‘ and an in- 
creased demand for i)ot!jssium chloi-aU*, now selling 
at £7 per 100 lb. rotasslum bichromate is also 
dull and foi'eign busim'ss has fallen off; tin* prh*e. 
is stationary at about £9 18,v. i)er 100 lb. (yen 2.v.). 

The Deirartrneut of Agricullure and (’ommer<‘e 
has issued a mo<liiica(iori of Ilje mnbargo on tin* 
re-exiK)rt. of c<‘rtain (.'hemicals. Sodium nitrate and 
potassium cyanide have berm ti'ansPuTed frf)m Ihe 
list of nrticle.s eondltionally embargoed lo Ihe 
“ absolutely prohibited ” li.st. It is hoped, ofliclally, 
that the new ruling will protect liome manufac- 
ture.'? from the threatened shortage of raw 
materials, and control more elTeelively the supply 
of nitrate and other goods entirely supplied from 
overseas. 

The Patnf Market in Japan.— Before the war, 
Japanese manufacturers aimed merely at supply- 


ing the home demand, the overseas markets being 
regardeti as negligible, but now they command n 
large trade, amounting almost to a monopoly, in 
China and the South Baclflc. The value of ex{)orted 
paints, excluding red lead and otlicr rnlscellaneoiiB 
goods, at the end of July last wiis £180,219, com- 
pared witli £22,987 and £14,198 at the correspond- 
ing time in 1917 and 1!H(I, resiK'clively. Japatuxse 
p.aiiit manufaeturi'rs and dealers have lx‘en work- 
ing hard to im]>rove lluur wares and their business 
m(‘llu)ds in order to retain their new markets as 
a permaiuml asst't; but it ai)p<'ars to lx* inevitable 
tljat foreign buyers should wait to s('e the ellect 
of peace iipoji f)i’ices. Tlie exfiorl lra(l<‘, recently 
very hrl.sk, is now siukiiig fast, and no new big 
orders are to 1 h’ exfiecled. Blue painl.s are (iuote<i 
at 19, V. .'!//. for A graih' and ll-v. .'!)/. for B grade; 
yellow Js (jiioted at 12.s’. per can (A) and lO.v. id, (P,). 
dark blue at 17, s. 87. per can (A) and Klv. (B), 
dark brown at 9.v. .‘17. (A) and 8s. 27. for B. /iinc 
wliilc is W(>11 inaiiilaiiu'd, but owing lo tlie weaken- 
ing tendency in llu' spidler market its lone is 
also vt'ry weak: gi*ad(‘ ” TiX'asuve Sword” Is 
quoli’d at ‘JT.v. per can containing 28 Ib. Bed hxad 
is also w<‘.Mk at 19, v. .'!7. i)er eitii of 28 lb, Piitly 
docs not share in (In' giuieral (hqiri'ssion as visibh* 
stocks arc small; tlic best grade is quoted at 
18.V. per 28 ib. (red) and 12v. (white). 

.Market Outlook in 1 ranee for Chemicals and Dyes. 

In ordi'r to combat tlu' derma n clieiui(‘:il monopoly, 
rile Fren<-li dovernmeiit organised, in 1917, l.lu' 

” (‘omp;igni(‘ Nat ioiia le d('s Maliercs Foloranles (7 
(l(‘s Prodiiits (’himi(jues ” with a capilal of 40 
million frnnrs. 4’Iijs comi);iny has now lieeri opcixl- 
ing for nearly Iwa'lvt' monflis. bill i( is bclicveii 
Ibat it will not bo ,‘i!»!c to (■(►po willi I hi' (‘onntry’.s 
Iliads for m.any \<'ii rs lo come, and Ilia I I'reiicli 
<-ojisuinci’s of clicmic.t Is and ilyi's mn.'-l look abroad 
for sue]) i»rodm-ls. Before llie \vai’, (b'rmaiiy 
export<d annually b) Fr.inc(‘ elnanical products of 
tln‘ v.alne <>f 01,292.(100 francs. 'To tills figure must 
bi‘ addl'd the oul{iul of seven factories er(‘ete<l in 
France b> (bu*m,'in eompa))l(‘s to ('scap(‘ Import 
dutb's and cost of transportation, 'riie (b'rman 
succ(‘ss was dm\ not iiieri'ly lo clieaimess, but also 
to the largi' stall' of carefully .selected teehnk-al 
aud r<'s<mreh eliemists at tlu'ir disp.os.il, ami to tin* 
care tak<‘n to ase(>rlai)i tlie ('Xaet, n'qniiauneiit s 
of eonsnmers. (/ .8'. (’n)ti. I'ci)., /Oc. 0, I'llS.) 

Poland. -A new' nnderlaking, ealli'il ” Prosna,” 
has Ix'd) laiineheii in K.iliseii to exploit a 
process for welding nn'tal.s with oxyg^'ii ami to 
niamifaclure ap{iara(iis conm'cled therewith,— 
(Z, (HH/nr. (Uirtn., Xor. 22, 1918.) 

DuBh lia.st Indies. 'I'lie (piiniiie Fa*'(ory in 
Bamlong. in 1917. made a prolil of 17()(> million 
fiorins, and paid divkli'iulS amounting lo SO-, 8%. 
Tin* value of bark consumed was 290.‘i million 
llorins, as agaiiisl 2r):;5 million In 1910, and the 
output of (piinine was valmal at about 1 million 
ikirins, in exce.ss of that of the [inw'lous year. 
'Die j»rices of clu*micals have risen very greatly. 
(I)iileh tlorin \s. 87.) (Z. nutjrv'. Ohrm., Nov. 20, 

1918.) 

Spain. - The ” Fiiloii Es]»atlolM de Produetas 
(hn'niieos” produeiMl 00,000 tf>ns of sulphuric acid 
.and 84,000 of suiK'rpIiosphate In 1917. In the first 
half of 1918 mineral phosphate wma dlfilcult to 
obtain, but since the <'onclusion of the agreement 
with Franco, three Bpnnlsh slilf)s have lx‘en run- 
ning regularly botw’een Stinln, Algiers, and Tunis, 
and the four factories belongjng to the company 
have iK'on in full opera! ion.--(Z. anyew. Cfiem., 
Nov. 20, T918.) 

French Indo-Chlna.— A syndicate has i)e<m 
formed In Tonkin to erect a works for smelting 
liifTlgenoiLs zinc ores. Owing to freight difficulties, 
there are very large supplies of ores on hand, 
and for this reason the Japanese, who have pur- 
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<?ha»ed practically the total proUuctiou during the ; 
war, have not renewed their contracts. The pro- 
specting and mining of zinc ores were formerly I 
In German hands, closely connected with the | 
“ Metallgesellschaft.” — {Z. atigew. Chem., I^ov. 11, 
1918.) 

Germany. “An an-jiiigenient has lx‘en made 

between the (^ov(‘rninent of Georgia and a group 
of heavy olieinlcal rnanufaetiirers, including the 
linn of F. Krui)p, whereby a new railway com- 
pany (“ Tachinturi ”) is to be formed with the 
obje(.*t of conveying nianganese ores from th(‘ 
Caucasus to Germany. In i)oace flmcj (Germany 
imported 20 nd IlJon j)Oods annually from thi.s i 
source. — (Z. atifftw. Chem., Nov. 5. 1918.) | 

Sweden. — Tin' 1. Jj. Comijaiiy In UpsaJa Is | 

al)out to oxteiul II s works, where only scieiillllc | 
in.strnmenls fnave hitlierto Ix'on made, in ord(ir lo i 
lake up the maniifactiin^ of ojOical glass. Sucli 
glass was jirevioiKsly Imported from Germany, | 
FraiH.'C and America, and ns tiie sn})i)ly from these | 
■counlrles lias e(‘i!S(‘d entirely, ilie .shortage is at ! 
pr(‘seiit very gi'eal.- (Z. nn</(’V\ Chem.. A'or. j 

I ins.) 

Holland. — Thc‘ glass w<nks “ LcMO'dam,” formerly ( 
.leelv(d. Mijnssen and Co. in L(*er(lam, h.as raised j 
ils eardtal by tlie issue of oOO.OOO florins of (v":, i 
])refer(‘nco shares. The works (‘inidoy c)v«*r TiOO i 
hands, .miuI il Is inlended to raist‘ flu* eapila! fur- | 
I her, to !i total of .'I million lloriii"’.- (.Mhietn. \ 
<H‘f. 15, lids.) ; 


COMPANY NPWS. 

nOOTS, CASH CIIIO.MISTS (KAS'kliUNp l/.LTh 
M'he twenty-sixth ordinary general m(‘oling ;\as 
held in I.oiidon on .lanuary 15, Sir .P-sso Coo! 
(cliainiian aiul managing dire* tor) pre.-;i<ling. In 
his addn'ss, tin* chairman relerr<Ml to the large 
H'serve.s and carryover possessed by llie Company, 
the lattm’ being siiflieient to pay a full year's divi- 
dend on tile (U'diiiary sliares. Ih* liken in.ade special 
relVrelie^* to tlu* valuable woric in <*ouuexiou with 
tlie w.'ir (‘atried out by llu* pai'«'Ul eoiiipany Hoots i 
1 ! 'V Prug Co., Ltd. ( ’<>l]al)oraI i(>u lx‘tw('i‘n tho 1 
lai' C<tl. E. F, llarrlsdu and tlie C'ompauy's | 
res(‘areli st.alV l)a<l n'sulled in tin* prtxiuction of a i 
jualeri.al for charging tiie Ikox-respinitors whieii | 
liad pi'')v<'d most (‘fieelive. For sever.al mouths | 
the Company made* and prepart'd all (lie h<»\.respira- j 
tors that were turned out; further, il h.itl manii- | 
faelurcd almost (he wliolt* of (he ehemie.als for (lit* | 
2f) million box-rt'sitirators ])rodiiced, aiul tlelivt'ietl | 

millions eomplt'le for tin* ust* of tlie Lritisli, j 
American and Italiaii foret'S. The work under- ! 
taken for tlu* military authorities had li'd to no 
<‘Xf*esslv(‘ lu'olits ; tlu* Company had receivt'd S- 
111 per et'iit. on war eontr.aets. snbjt'cl to lax, and 
lilt* iK't profit was only 11, L] pt‘r cent. The athli- 
tioiial buildings .and (lie jiowt'r-honst' were (‘recit'd 
at Die t5mi|»an.\ '.s t*x|)t*nse. Die only lielj) rt'ceived 
fiom (he Dovt'iiuut'iit iM'ing in reganl to priority 
for building materials, nnrlng Du' war. 11.5 millitm 
(ablt'ls for sterilising water liad Ix'en supplltsl !>> 
Die ainiy. and Tiitterly great progress batl iM'cn 
niutie in the manufacture of .saccbnrln; no le.ss than 
1785 million tablets—the whole of the production - 
bad bet'Ti sujiplh'd to the Governnumt. Wldlt* the 
Con)|iany was IxMiig urged to manufacture on a i 
largt‘ i)y the Sugar Commission, niudlier j 

Stait‘ Pt'partnient And tribal to rt'strain It under | 
the threat of heavy penalties. The branch biisi- 
nesses hatl only received their due proportion, and 
none ha tl sold Du* Imported material, which was 
not controlled and upon which the selling profit 
was v('ry umch greater 

In regard to the future of saccharin manufac- 


ture, the Government might leasonably be ex- 
pected to give encouragement to a business mainly 
undertaken to assist It, until Its infancy is pa.st' 
and until business conditions generally re.sume their 
normal course. Foreign stocks, which accumulated 
under the Impetus given to foreign manufacture 
through unrc«l.rlct(Hl iirices, threaten to swamp 
the market, and the home producer, who has had 
no time to overcoun* all the diliicullles incidental 
lo new w’ork startf'd under very adverse coudi- 
f loirs, will hav(^ to compete in a market where sac- 
charin wdll he offered at iinn'miineniDve prices. 
Moreov(‘r, c('rlain conditions ai'e impo.sed niion the; 
home manufaef lire for r<*V('niie piiJMS(‘s, wdiich 
involve an exfra co.st and from wliich the lmj»ort<'d 
product is (*xenipt. 


OFFICIAL TRADE INTELLIGENCE. 

{h mm the 11 0(1 fij df Triiiie .loiirtKil for 
Jan liar n 0 and Pl.t 

UPE.MXGS FOR RRlTLSll TRADE. 

< aiiadian firms wjsli lo K'jiri'.^ent Jiritish muini- 

l. iclnrers of jire.served foods, sug.ir syrup and malt, 
vinegar. Iiuiuiries should lx* a(l(lres.*^ed to The 
('anadian Government Trade Commi.s.Nioner. 
75. Basingliall Sln*et. E.(\ 2. 

A Jinn at Vancouver seeks agencies for U.K. 
maniitactvin'rs of limdiMiMi ; and a (-^‘l^adian wishes 
to get into touch witli LMv. importers of mica and 
pliosjdiaie. Iiapilrie.s to Tin* Jligh ( ommi.‘'-.sioner 
for Canada, IK, Victoria StnviyS.W. 1. 

Ag(*nts at -Montreal de.sire to rejire.seiit D.K. 

m. 'iniifaci un rs of chemicals and tungsten lamps. 
[Ref. Nos. 20. 22. ) 

A rierchant at London. Ontario, wisIiOvS to obtain 
.'igencii's lor U.K. maiiufai’i urers of Irardware, 
sluH't gla.ss and linoleum. [Itef. .\o. 2-1.] 

;\ lirm at Calcutta w'islies to obtain agencies for 
U.K. manufacturers of ink. [Ref. No. 17 .] 

An agent at present si'rving with the New 
Zealand forees desires to represent in Ni-w Zealand 
U.K. rnanufaet urers of eolours. paints, oils and 
varnishes. Inquiries to The Iligli Commivssloner 
for N(‘\v Zealand. 115/0 Strand, W.C.2. 

A lirm at; Wellington desires to get into touch 
with U.K manufacturers of preserved foods and 
artilici.il manures. [Ref. No. 40.] 

A Netherlands firm wishes to gi't Into touch with 
I .K. mamifaci urers of slux't copi>er, copiier Ingots, 
wire and tubes. I Ref. No. 15.] 

A merchant in Milan desires agencies for U.K. 
mannfactuivrs of ceramic maiinfactim's. [Ref. No. 
45.] 

An ag«*nt at Ceuta, Morocco, wl.shes to represent 
U.K. manufacturers of pharmaceutical products, 
paints, varnishes, preserved foods and sugar. [Ref. 
No. 12.1 

TARIFF. CUSTOMS. EXCISE. 

/ir(/:i7.“Rm‘nt customs d(*cIsiona affect Die 
import duties on porct*laIn (faience), machine 
belting, aluminium wliv and llnsvH'd oil. 

Crttim/ff.-— Malt sugar, malto-dextrln, rennet 
IK>wd('r and viiu'gar are among the articles the 
exiKu-t of which Is pridiiblled, (‘xc<‘pt under licence, 
as from Oclolu*r 20. 

The irniiort duties on siK'rmacetl wax and rit d.vo 
liave l>een amended. 

France (.i/.(/rna).-~Aa frvun January 1, importa- 
tions of ohieory root, glucos*', sugar, rninerni oils 
and alcohol will bi' subject to the mnnielpal octroi 
tic tner tlntios In addition to the ordiuarj- customs 
duties. 

Ffvtich Colonics.— The dei'n'o of October 15 oon- 
c'ornlng the prohibition of the exjiortation of certain 
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articles from France Is now extended to the French 
Colonies, other than Tunis and Morocco, as from 
Becemher 22. 

Liquorice juice may be exported without special 
authorisation from Freuch Colonies to the U.K., 
Belgium, Italy, or extra-European countries as 
from December 11). 

i/opan.— The export and re-export of the cy.'inides 
of potash and soda nltrale of soda and tinplate 
are prohibited. 

yetherlands East Indies. — The export of kapok 
and other fibres, oil seeds, tannimx materials, 
rubber and all kinds of giitta is prohibited, except 
under licence, as from November 5. 

New Zealand. —Reeent customs decisions affect 
the Import duties on bronze, bottles, camphenol. 
certain kinds of ?ilass and tincture of cantliarfdes. 

Nigeria. — “Common gunpowder” or “trade 
powder ” is deliiied as large grain black ])owder 
similar to and not of api)rc( iably b(‘ltcr quality than 
that commonly known as trade i)owd(‘r at the dale 
of the coming info force of the Gemu-al Act of the 
Brussels Conference, viz. : April 18512. 

Sweden. — The customs duties on oleornargarim*. 
condensed milk, etc., are suspended for a furtlu'r 
period to .Time .‘10. 

United States. — 'Phe instructions contained in 
the War Trade Board Hilling No. 2.jl. Kssned on 
Septembi^r 18. have bf'eii revoked as from Decem- 
ber 18, and Consuls have been Instructed to certify 
Invoices without othcial not Ideation from the War 
Trade Board upon [jroduction of a letter or enbk*- 
gram from the conslgiun^ giving the import licence 
number, conimoility and quantity thereof llcen.sed 
Indl vidua 1 exr)ort licences are still n'qiilred for. 
inter alia, camphor, chestnut and qucbr.aclio 
extracts, cinchona hark and extracts, copra, 
glucose, lard, certain e<iible oils, paf>er and sugfir. 

Further recent rulings of the War Trade Board 
affect rublier, tjinnlng materials, corundum, asphalt, 
asbi^stos aud manufactures containing gold. 


GOVERNMENT ORDERS AND NOTICES. 


EXPORT PROIIIBrnONS. 

The Board of Trade has announced the following 
relaxations of existing exiKirt jnohlbitions, to bv‘ 
valid on and from the dates specified 
Beddings transferred from one list to another. 

From List A to List B : — 

Carbonindum, aUinduin, crystolon, and all otluT 
artificial abrasives aud manufactures thereof.— 
(Jan. 9.) 

From List A to List C :-~ 

Beeswax; lacs, not Including lac dye; lubricants 
not otherwise siiecificaliy iirohibitcd and articles 
and mixtures containing such lubricants; min^ual 
jellies; motor apfilL; oil fuel; oil fuel shale; parafliu 
oil; petroleum fuel oil; ijelroleum gas oil; petro- 
leum lighting oil; petroleum .spirit and ai tides con- 
taining; petroleum aud Its products not olherwlsi' 
specifically prohlliSbil and mixtures thereof; tur- 
pentine (oil and spirit) and articles containing; 
turpentine subslltute and articles containing: 
acetic acid; acetic anhydride; acc^tylsallcylic acid 
(aspirin) and its preparations; anti-tetanus sc^nim: 
arecoline; buchu leaves; calcium carbide; caluinba 
root; cascara sagrada and its preparations; culvers 
root; formic add; formic aldehyde; hydrnstis 
canadensis and h.vdrastlne; liquorice root and juice; 
mate fem rhizome; mannlte; paraformaldehyde; 
podophyllum rhizome; sassafras root: scaramony 
root; senega root; trional; trioxj methylene ; 
valerian rhizome: witch hazel bark and leaves; 
zinc oxide and mixtures containing.— (Jon. 9). 


Cobaltchrora and similar alloys; gum arable; gum 
tragacanth; hemp of all kinds; packing cases; 
platinum, alloys of platinum and manufactures com 
talnlng; titanium, titanium nlloys and titanium 
ores; tungsten alloys; tungsten (except tungsten 
lllamcQt.R for electric lamps); wii-e, galvanised; 
manganese, peroxide of. and mixtures and pre- 
parations thereof; platinum, salts of; soda crystals; 
zirooniuu) compounds.-- (Jan. 10.) 

From List B to List 0 :-~ 

Oiled insulating doth, pnix^r, silk and tape; vul- 
canised fibre; osmium and Its alloys and manufac- 
tures containing; rhodium and its alloys and manu- 
factun'.s containing; ruthenium and Its alloys ami 
manufactures containing; tin, iimunfacrun>s Of not 
otherwise .si>ccilically prohibited; carbon disulphide; 
chlorati's, metallic, other Ilian pota.ssiiim dilorato 
(which remains on List A); rhubarb, medicinal.— 
(Jail. 51.) 

Ferromanganese ; ferro-silieoti ; f(‘rro-t Itanfnm ; 
gmns containing caoutchouc; manganese and man- 
g.'inese ore; nickel, its ores and alloys; oil waste; 
resinous .substances containing caoutchouc; 
selenium; silicon manganese; splegelelsen ; thorium 
and Its alloys; tungsten ores (Including fcrhcrlto, 
hulmcrlte, schcelitc and wolfianilte) ; chromium 
aevtate; chromium chlorate; chroinium nitrate; 
hydrogen peroxide.— (.Tan. Ifi.) 

Altered Headings. 

(B) Nitrate bags; (B) Iienbane; (C) proparalious 
of heuhane nototherwi.se prohibited; (A) oils, fixed, 
all animal and vt‘geiahlc, Incliuling blcndtd oils 
aud paint oils; ((.') articles and mixtures contain' 
ing fixed oils, not otherwisi' si>ccificaliy prohibited; 
(A) potash, muriate, snJphalc and crmlc manurlal 
potash .salts, and mixtures coutaitiing any of thcs(‘ 
substancc.s; (C) i>ota.sii nitrate (salti)ctre) ; (A) tin, 
oxlile of; ((^) mixtures and preiuiral Ions contain- 
ing tin oxide not otherwise prohibited; (A) zinc 
sulphide; (C) mixtures containing zinc sulphide not 
oliierwisi' iiroliibited. (Lilhoi>one remains on Inst 
A.)— (Jan. 5>.) 

(A) Ammoni.a, .sulphate of, and inixlnn^s contain- 
ing; (C) ammonia and its salts not otherwise pro- 
hibited; (B) bIchrom.ato of soda; (C) cnromJiim 
conqiounds and mixtures conr.aining such com- 
pounds, not otherwise jirohiluted ; (B) gall nuts; 
(C) extracts of gall nuts.— (Jan. 1(5.) 

Erports to Switzerland. —The Director of the War 
Trade Dei)artment annoumvN that an oinm general 
lictmee has been Issued iierraltting the export to 
Switzerland of the gocxls siieeifled 1k*1ow. Appli- 
cations for sjiecific IlcHmees In reai>ect of the.se 
goods are not now reipilred, and it Is not necessary 
I for any of them to be copsigiUKl to the SocI^tJ 
Sui.ssi' do SurvellJ.nnce Econonilque. 

Celluloid wares; china elay; nrsenoblllon; 
arsimlousaold; cacodyllcatc; chromic acid ; eucaine; 
paraldehyde; phenaoetln; .salicylic acid; sodium 
arsenate; marble, raw and manufactim^d ; photo- 
graphic goods, but not chemicals therefor. 

In the case of the following grinds licences are 
still required, but consignment to the S.S.S. and 
production of S.S.S. Certificates arc not necessary ; 

Aconite, preparations and alkaloids; amidopyrine; 
betannphthol; essential oils; fructus fopnicull; 
hydrobromlo acid; liqueurs; nitrate of silver: 
opium, preparations and alkaloids; sodium bromide; 
sorlium nitropnisslde. 

Formaldehyde. —AW restrictions on the sale and 
purchase of formaldehyde hai'e been removed by 
the Government of the United States, and fre(‘ 
exiwrt ns in pre-war times is permitted as from 
January 1, 1919. 

The Army Council gives notice that further con- 
signments of this chemical will not be requisitioned 
on arrival, and that the Formaldehyde (Deallngs> 
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Order of July 8, 1918, fixing prices, will be can- 
celled as from March 1, 1919. 

Ewpon of Leather and Tanning MateriaU.—Tha 
Dli’cctor of the War Trade Department announces 
that applications will now receive consideration, In 
approved cases, for licences to exr>ort the following 
goods;— 

Upper leather produced from Kast India tanned, 
home^ tanned, vegetable or pyrolanned kips; 
myrobalans, nuts and extract; mangrove bark and 
extract; mimosa bark; ciitcli. 

Paraffin TV«iF.— The Director of the War Trade 
Department announces that he is prepared to grant 
licences for the export to all non-enemy destina- 
tions of reasonable quantities of Scottish paraffin 
wax of melting-ix)lnt under 120^ F. 


STEEL AND IRON (PURCHASE AND RETURNS) 
ORDER, 1919. 

The Minister of Munitions gives notice and 
orders - 

(1) On and after .January 7, J919, no purciins(‘ 
sliall be made or delivery taken of iron or steel 
by any person liolding at the date of such purchnsi‘ 
any stock of iron and steel, or eltlier of tliem, 
(‘xceeding by more than 100 tons the amount of 
such stocks held by liim on Octol)er 31, 1915, or 
October 31, 1918, wldchever sliail be the greater 
amount, except with a siK'clal permit from the 
Minister of Munitions. 

(2) All iKjrsons who on April 30 shall liold a 
stock of iron and steel, or oitiier of then), of 
100 tons or more, shall, within fourteen days after 
April 30, fnrnisli to tlu‘ Controller of Iron and 
Steel Production, a return of the slock Iiold by 
them on either of the dates in (1) above, whlchev<‘r 
sliall b(' th(3 greater, and also of th(‘ slock Iield by 
them on April 30, on a siieclnl form. 

(3) All iron and steel not actually incorporated 
in any building or structure or werk in ]trogix\ss 
shall 1x3 deemed to Im‘ slock, but the iron and ste<d 
referred to shall not inclinle serttp. 

{The full text, of tlu' Order is given In the London 
(Unf.'tte of .January 7.] 

THL RISMUTII (AMENDMENT) ORDER, 1919. 

Tile Minister of Munitions, under date .Janu- 
ary 10, has modiUed the Bismuth Order. 1918, by 
( limlnating thc obligat-ions contained in t'lause 2 (51, 
and by enlai^iug the clas.s of persons exempted 
by Clause 2 (0) from the necessity of making any 
returns. The exemption applies to ladders who.se 
stock.s htivc not exceeded 5^1 lb. of bismuth metal 
or alloys during the peTiod for which returns were 
comiailsory, lu'ovided the materia] was not inUmded 
lor in (he nuimifactuw of stt^id or stt^*! alloys. 


OTHER ORDERS AND NOTICES. 

The Icelandic Wool and Tops Permit, 1919, War 
Offin', .lamiary 7. 

The Sale of Coal (Ireland) Order, 1919. Bt>ard 
of Trade, .laiiuary 10, lOJJk 

The Electricity (Re.sl riel Ion of New Sn]>ply) 
(Revoi-ation) Order, 1919. Ministry of Munitions, 
.Tanuary 19. 

The South Afriean Wool and Tops Permit, 1919. 
Army Couiadl, .January 11. 

The Silk Waste or Nolls (Returns) (Susi)onsion) 
Order. 1910. Ministry of Munitions, January H, 

The Tar Oils Control (Suspension) Order, 1919. 
Ministry of Munliions. January 15, 

The following Orders were c.ancelled by notice 
given by ^9** Office on January 11 :—The Flax 
Yarns (Shipment from Ireland) Order, 1918. The 
Flax Yarns (Shipment from Ireland) Amendment 
Order, 191-^^ The Cotton Cuttings (Control) Notice, 
1917. 


The Admiralty has cancelled the Oxygen Order, 
1917. 

The Secretary of State for the Home Depart- 
ment has given notia^ that on January 6, 1919, 
he made a Scheme of Comi)cnsallon under the 
Workmen’s Compensation (Silicosis) Act, 1918, for 
the refractories industries. Copies of the scheme 
can be obtained tlirough any bookseller or from 
H.M. Stationery Office. 

With reference to the Houst^hold Fuel and Light- 
ing Order, 1918, the Controller of Coal Mines gives 
notice that the conversion equlvakmt for gas in 
terms of fuel shall be increased to 18,750 cub. ft. 
to the ton, and for electricity to 1000 Board of 
Trade units to the ton, as from meter readings 
taken for the elo.se of the quarter ended Decem- 
b(‘r 31 last. The allowances for lighting are also 
Increased by 25 ikm* cent. 


REVIEWS. 


Dveino wiiii Oal Tah Dyestuffs. By C. M. Whit- 
taker. Pp. X -f 2M. {London: BailH^e, Tin- 
dall and Vox, 1918.) Price Is. Gd. net. 

After a brief historical summary of the art of 
dyeing, the author devotes the succeeding ten sec- 
tions to a discussion of tlie coal tar dyes classified 
from the vlewiYoint of the dyer, although the more 
elaborate classitication re<iu})-ed by colour chemists 
is also Indicated. 

q'ho basic dyestuffs, a group wl^h includes the 
first coal tar colouring matters to he synthesised, 
ar(‘ still widely used. In spite of their general fugi- 
liveness to light, toause of the brilliancy of their 
shades esix'cially when applied to silk. The em- 
])loyment of the.se coloui's In cotton dyeing intro- 
dui'cs the subject of mordanting, and the tannic 
acid and tartar emetic prowss Is treated fully. 

The acid dyestuffs, largely used for wool and 
silk <lyelng, form a numerous section of colouring 
matters including at least nine important chemical 
series of dyes. Their application to the animal 
fihre.s is relatively simple, but due attention is 
paid to the use of assistants in producing level 
shades. 

The st'ction on mordant dyestuffs includes not 
only the truly adjective alizarine colours but also 
ilic add mordant colouring matters which behave 
ns substantive dyes, the shades of which are modi- 
fied and rendered faster by the inlerventlon of a 
mordant. The Intricate art of producing satisfac- 
tory .shades of Turkey red on cotton Is illustrated 
by two complex redix's. The three methods of 
chroming are al.so mentioned, and the imiwrtant 
fast chrome blacks for wool arc fully discussed, 
esiH^olally tho.st' brands wlilch show marked reslst- 
amv to “ 1 tot ting.” 

The direct cotton colours have the largest vogue 
of any class of synthetic dyes on account of the 
ease with whieli they ni'e applied to unmordanted 
vegetable fibres. The resulting shades are not as 
a rule fast to light and washing, but these disad- 
vantages have l)oen ovenx)me in cK^rtnln instances 
by after-treat niont with blchromat(\ fonnaldehyde, 
or copper sulphate. DlazoMsed paranitronnlllne Is 
used in Increasing the depth of shade In certain 
cotton blacks, but, It is .scarcely nei*essary to give 
full details for the preparation of this reagent on 
p. 77 when the rocli)e Is re[)eat(Hl nlmo.st word for 
word on p. 87 In connexion with the production of 
inaoluble azo-pIgments (“azoic” dye.stuffs) on the 
vegetable fibres. Tlie latter process, patented by 
Messrs. T. and R, Holliday In 1880, has been the 
subject of much subsequent research. NaphthoJ 
A S, the anilide of ^-hydix)xy-8-naphthoIc acid, In- 
troduced shortly before the war, Is a valuable 
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substitute for /3-iiaphtliol lu the proUuctiou of these 
Insoluble pigment dyes. 

The application of sulphur dye8tuff.s is exempli- 
fled by .several recii)es for the dyeing of sulphur 
blacks. Where prescriptions are so extremely 
practical, much may be forgiven to the author in 
the way of phraseology, but more drastic editing 
might have b(.‘en exercised in many of the technical 
description.s, of whicli the one R(‘t forth on p. KMJ 
may l)e cited as a represeiitativi* siKTlnum : — 

“Then the col ton is allowed to feed in the sim- 
mering bath for at least half an hour, when unless 
the cistern is reiiuired, shut oil' ste.am and allow 
the cotton to feed in th(‘ co(.>Jing bath . . . one lot 
being put in at the end of the day, and taken out 
first thing in the inorning, another lot put In 
straightaway and taken out in time to get the lot 
in for the night.” 

This i)aragrapli may represent sound <lve house 
praetic(\ but it Is eurhuis Knglish. 'I’lie following 
sentence (p. l,),l) “ These dye on fades though they 
are not practical politics in the garment dyeing 
trade ” is an ninieeessaiy eelloiiniiilism whieh has 
not even the imu'it of iMung informing. 

The section on vat dyest nil's eontnins refonmccs 
not only to indigo hut .also to the mo.st mod{‘rn val 
dyes, including hydron hliua Th(‘ .section on colours 
produced by oxidation, which introduces the 
principal methods of producing iiiiiliue black, is 
followed by section.s on other uses of coal lar 
dyestuffs, vegetable and mineral dyes, and the 
valuation and detection of dyestuffs.' 

This Lreatis(h which throughout contains an 
Immense amount of tir.st-hand practical informa- 
tion, may be recommended not only to .students of 
dyeing but also to all chemisis who are likely to 
encounter r>roblems connected with the manifold 
applications of the coal tar d.v(‘wares. 

0. T. Mouoax. 

A Mkmoik on IUuttsh Rksourcks or Rf.fraciouy 

Sands for Fcun.\(’k a.nd Foundry Fiui’osks. 

Part L By P. G. H. Hohwkm.. With Chemical 

Analyses hy II. F. Uarw(K)I) an<} A. A. Ki.d- 

RIDGE. Pp. xii -f {lAtndon: Taylor and 

Francis, 1918.) Price 8.v. (W. net. 

Of the many books originating from the exigen- 
cies of war conditions, the work here rcvk>wed is 
not the least notable. As is well known, before the 
war many refractories— both liiiished products and 
raw material.s-werc Imported Into Britain from 
abroad. Among tliem were refractory s;inds, and 
their employment had l)ecoiue so much a matter 
of course that no one .seriously attempted to use 
native materials in their stead. When the fondgii 
sources of supply were cut off, etlicleiit sub.stitutes 
had to be found quickly in order to imaa the de- 
mands of steel inanufacturers. In the.sb circum- 
stances the freightage, whicli in many instances 
before the war would prd'.dily have been a serious 
consideration, became quite a .s<vondary iiiatlcr. 
The author was commissioned by the Ministry of 
Munitions to undertake^ systematic investigations 
with a view to reporting as early a.s practicable, and 
a Memoir (.second edition since is.sued) on British 
sands suitable for gla.ss nianiit'acture api>earc<i pre- 
viously (this J., 1918, O'^R). The pre.Mcnt j»art 
treats mainly of the chief supplies of British re- 
fractory winds available. The Mrst thre<‘ chapters 
are simply reprinted fr.nii the Glas.s-Sands Memoir, 
being of an introductory nature and common to 
both subjects. Indeed, many of the refiaetory 
win^ with high-.silica content are used for making 
glass. 

The author has attempted— and on the whole very 
successfully— to give n clear account of the Avaya 
in which the sands are actually useii for differem; 
purposes, and dl8cu.s.ses the properties most Im- 


portant for thes(» several purposes. For convenient 
treatment he has grouii^ them Into hIgh-silica 
sands and moulding-sands. Hlgh-sllica sands are 
used for making and repairing the baths of acid 
steel furnaces, for the Ix^ds of soaking pits and re- 
heating furnaces, for making silica bricks and 
crucibles, and with the addition of a binding 
material as moulding-sands for casting metals and 
alloys. The moulding-sands In general use mostly 
have a strong natural bond. 

The re.sults of Prof. Bo.swell’s survey have appa- 
rently provided good grounds for his opinion that 
many sands were unnece.ssarily imported, and 
others were equally unnecessarily moviKl from one 
part of the country to another. The information 
collected (including prices) concerning sands for 
use in furnaces and foundries should greatly facili- 
tate the seI(H*tlon of sands for trial with a view 
to adoption of the most .suitable. The iiece.ss'.‘iry 
I>arti< ular.s have not hitherto been available for tli<‘ 
I>urp(>.se. 

With reference to l.alwiratory work, details are 
given of the chemical composition of sands (In 
hulk and also of the separate grades), of the 
mineral composition, and of the mechanical com- 
position. It is remarkable to what an extent the 
inlneral composition— which is not in Itself very 
imi)ortant apart from the relative projxirtlons of 
quartz and felsi>ar- is charaeterlstic of the sands 
from certain geological formations. Tlie nature of 
the heavy detrital minerals wldeh occur as minor 
constituents of the sands often affords a valuable 
indication of the identity and source of a particular 
sand. 

Mcchaiiirtil analysi.s may bo effected by sifting or 
scr(‘(‘iiing in the ease of coarse sands, hut elutria- 
tlon is necessary for line mat(*rials, whieh c^tiiinot 
be aceurat(‘ly graded by sifting. A ,slmi)le form of 
sliigl(‘-v(‘s.s(q elutrlator is descrilxMl. Tlie graphical 
repre.sentatloii of the mechaDieal composition of 
sands serves to bring out many interesting iKiiiits 
For such a work, typographical errors swm to 
he (‘xceptioiially few and unimportant. Of the 
misprints noticed, only those in two (‘oiiseciilive 
lines on p. 40 (concerning minor inversions) are 
likely to eaus(‘ any mystltieatioii. 

Ikirt II., which i.s to deal with further sources 
of supply, and additional results of tests will 
doubtless lx‘ looked for witli keen Interest. 

J. A. Audley. 
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A Sy.sikM Ol- PllYSICAU (hlKMlSTRY. B// W. C. Mc(\ 
Lkui.s. >>ccond Fdition. In three iH)lu)nrs. 
\i)lnmc /.. Kinetic Theory. Pp. 494. 

\ ohimc If., Thermodynamics. Pp. 40^5 

(London: Lonymans, Orcen and Co. 1910.) 
Price per volume lo.v. 

Technical IlANnacKiK of Oils, Fats and Waxes. By 
P. .1. Fryer am! F. E. Weston. Vol. If., 
pR.\cTic,u. AND Analytical. Pp, ;jl4. {Cam- 
hndfjc: The University Press. 1918.) Pn'cc F^.s. 

Sugar Bi:m' .Seed. By T. G. I'al.mer. Pp. 120. 
{Kew York: J. Wiley and Bons, hie. London- 
Chapman and Hall, Ltd. 1918.) Price Gt/. 

St'rkacf Ten.sion and SiyiFACE Energy and tiieiii 
Influence on Chemical Phenomena. Pp R. ,s. 
Willows and E. Hatsciiek. Second edition 
Pp. 115. (London: J. and A. Churchill. 1010.) 
Price 4.V. Grf. 

Catalytic Hydrogenation and Reduction. By E. R 
Maxied. Pp. 104. {London: J. arid A. Ohurchili 
1010.) Price is. 0</. 
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THE ORGANISATION OF A FACTORY 
LIBRARY. 


W. BARBOUR. 

Readers of the Journal of the Society of Chemical 
Industry may be interoKted to hear iiarticulars of 
the actual workliiji' of the system of indexiiif," 
referred to in tlie issue of the Journal for 
February liS, RUB (07 a). The description which 
follows refers not only to lh(‘ work of indexing but 
to that of organising libi’ary procedun?. 

The library is maintaiiK'd for the piiri>ose of 
collecting and supiilying for the use of memb(.‘rs 
of the stair all available information relating to 
the products, methods and iirocesses in which the 
firm is inten^sted. 

Every document in I he library is tiled under one 
or other of the following classics: — 

Class Ai, patents; L5, books or pamiihlets; F. 
extracts and cuttings; P, pcTiodicals; (J. general 
tyiH^soripts and manuscripts; R, reports; G, rocord 
charts. 

Class A, patenis, is divided into sections as 


follows : — 

Patents of the United Kingdom ... A1 
M ,, ,, Itritlsh Colonies .. A2 

,, ,, France AJ 

,, ,, Germany Ai 

,, ,, Belgium A5 

,, ,, United States AH 

,, ,, other countries A7 

Books of Patents AS 

In each section (he Individual i>aten(a an* 
numl)ered consecutively thus: — Al.l, A, 1.2, etc. 

Class B, books ami pamphlets, Is divided into 
S(*ctions as follows : — 

Science HI. 

General Technology P*2 

pjXjilosives Tech oology B.'! 

Engineering IM 

General Bo 

Trade Calalogiios B(i 

Rooks, writt(‘n or tyi>ewritten, and not 
subject to alteration B7 


In each section the individual books or pamphlets 
are numbei\‘d consecutively, thus: — lU.l, IU.2, etc. 
Pamphlets are nuinliered in each section from ItOI 
onwards, 

Wlieu a new edition of a book is hied it receives 
a call nnmb(»r wdilch allows it to Ih^ tiled alongside 
the earlier editions of the .same w'ork. If the lirst 
is B2.1, the second edit ion, tiled wMll be 112.1/1 ami 
the tliird edition B2.1/2. If dupll<*ate copies of 
books which will lie In constant demand are 111 <m 1 
the resiieetive copies are marked thus B2.1, B2.1 

1 2 

for a first edition and 112.1/1 and B2.1/1 for a 
1 2 

second edition, A third copy would b(‘ B2.1/1. 

The Individual volumes of a given w’ork are also 
marked in the same way, c.ff. Bl. 27)1/1, 111.27)1/2, 
etc. In Class E, the extracts and cuttings are 
numbered oonseentlvely, thus : — El, E2. These 
eutting.s are taken from Issues of publications 
which are not filed regularly. The issues 
obtained are of Interest on account of one or niofe 
articles to which refereitcc has been made In the 
literature. These articles are cut out, pasted in a 
scrap book and marked ns indicated. 

Class P, periodicals, is divided Into seditious; 
each section contains all the issues of a given 
periodical, and each issue has its individual call 
number. The Zeitaohrift fUr Amlytische Ckemie, 
for instance, Is P22. The last volume of the 


I periodical filed was P22.59. The volume now being 
re(?elved in j)nrts is 1*22.00. 

Class Q, general typescripts and manuscripts, ts 
divided into sections according to origin. These 
s<x‘tIons range from Q1 to QCy'. Translations of 
typescripts are filed with the originals in the Q 
class. All other tyj>ewrilten translations are filed 
in Q7). Whore iiossiiile, (lie original of each trans- 
lation is also filed in its apiiropriate class. The 
original bears in a proniiiuujt position (bo call 
nmnlKU* of tiie traimlatioii, thus:— “For transla- 
tion .see Q.l.O “ and lh(‘ translation, similarly, 
carries a refenmee lo the original, I hits: “For 
original see El.'jSt;.'’ 

(da.ss It, ri'ports, is divbled fnlo sections also 
according to origin. Tiie form of n’ports is 
slandaniised. 

(’las.s G, reconi charts, is di\ided into S(^ctions, 
r.(j. barograph charts t»l. Ilyelograi)h charts G2, 
el('. 

Th(‘ various elass<‘s of doemments are arranged 
In alplial>i‘tieal order on lli(‘ shelves, excepting 
Classics Q and R, wlilch are tiled in vertical 
cabinets, d’lie progression on the shelves Is from 
left to right and from top to bottom, two vertical 
s(N*l,ioiis of the shelv<'s counting .ns one width. 
Class A i.s filed in cardboird cases and arranged 
on lln‘ shelves. Class B is arrang(sl on tlie shelves 
in seven s<‘etions. Class E follows on and consists 
nf t)onnd <‘xtracls and .scrap Ijooks, Class P follows, 
and under each P number coim* togetlier the bound 
volumes, ami tlKui the cniTout issues In a pamphlet 
box. In tlie vau’lieal cabinets nriifiled Class Q In 
red e()V(>rs and Class It in green covers. 

Each document has Its call number. In the right 
hand top corner, eitlier on the onislde page, or on 
the title page or on both, (iass B also has its 
call number on the ba(‘k. All doenments are 
urrang(‘d or tiled by these call nnml)ers : — (1) In 
order of tbolr class initial A, B. E. G, P, Q, R, 
(2) In order of their class sections If any, (o) in 
order of lb«‘ conseentive numlxus after the sectional 
iunnb(‘rs. 

'rile arrangement of the documents on the shelves 
is sJiow'ii by movable lalxi holders. Call numbers 
are given to all materials on tlielr receipt in the 
lilirary. 

(ia.ss D, drawings, are fib'd in the drawing offiw 
and (iass C, correspondence, In tlu^ correspondence 
depart meiit, tlie system of call numbers adopted in 
tlie latter eases Ixing somewiiat dllTeront from that 
given above. 

For the ]uirpose of securing tpikk access to all 
tiu* documents bearing on any given point, card 
index(‘s linvi* been developed. The Index dealing 
with drawings is housed in sixty drawer cabinets 
In the drawing ofliee. Exigencies of space prevent 
a diiailed deserijition of this. In (he library Itself 
are the tw'o cant refi'rence systcuns in wiiieli the 
Informal Ion contained in doenments other than 
drawings is systematised. These two card systems 
wiiieh are contained in similar sixty drawer 
ealinets are known as the Dictionary Catalogue 
and the Central Indi'x. 

The Dictionary Catalogue ileals with Class B 
only. Ev(‘ry book or pamiiilet is entered in It 
under Us title, its author, and such of its subjects 
as are of interest. The Diollonary Catalogue 
author cards are blue, title cards are pink, and 
Hubject cards are white. They an' all arranged in 
one eontlnnons alphaln^t and all liear in their top 
right hand corners the call numbers of the docu- 
ments to wiiich reference is made. The 
cards contain the names of the authors In tne top 
left hand corners. These are the terms w’hieh 
determine their position. Ivowor down on the 
author cards is given the title of the document. 
The title cards bear the titles In the top left hand 
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corners. Definite and indefinite articles at the 
beginnings of titles are ignon^d for purposes of 
filing. Lower down on the title cards Is given the 
name of the author. The subject cards bear the 
subject term in the top left hand corner; lower 
down on the subject cards are given the title and 
author of the document. The terms on the top 
left hand corners of subject cards, which we shall 
speak of as filing terms, may bo either substantival, 
participial or gerundive. For each book there' is 
a main card In the Central Index. This is 
described below. Connexions between terms, 
relating of synonyms, etc., are eHected by means 
of butt’ guide cards by a method similar to, hut 
somewhat less elaborate than, that adopted for the 
Central Index. Stated hriedy the main function 
of the Dictionary Catalogue is to act as the com- 
plement of the Central Index. 

The Central Index brings logellier, by ni 'ans of 
cards, all useful information from whatever source. 
The documents from wldch the information on the 
index cards is drawn are indiealed by thi' colour 
of the cards as follows 

Class A, Patents White (Uirds 

,, B, Books and Pamplilols ... IMnk Cants 

,, C, Corres})Oii(lem‘c! Salmon Cards 

,, D, Drawings and Illustrations Blue Cards 

,, F, Extracts ami Catlings ... Brown (!ards 

,, P, Periodicals ... Cnaui Caa-ils 

,, Q, Typescripts, etc Yellow Cards 

,, 11, Keports Buff Cards 

The Central Index consisis of two sections, main 
cards and index cards. The main cards are 
arranged by cl.asses, each * ociinicnl iwing rojuv- 
sented by a card jind the cards Ix-ing arranged in 
exactly the same order as the documents on the 
shelves and In cubinets. All main cards are white 
and giv(‘ on tlu' fr</ut (1) the call numlHT at the 
top right hand corner, (2) the author, (3) the title, 
(4) the niimbiT of ftages and Illustrations, (5) jnib- 
llsher, (0) price, (7) dimensions. On the hack of 
each main card are given in alphnhetlcal order all 
the subjects under which a particular document 
has bee'll indext.'d and catalogm'd, eacli te'rui repre- 
senting one card. Correspondence, jK'riodicals ami 
extracts or cuttings have no main card.s. In the 
case of Extracts, (‘ards l.)earing in the tor» left hand 
corner the mirne.s of tlu' various docuruemts obtainc'd 
for cutting purposes at various time.s an* tiled 
alphabetically and on tlu*se are given the call 
numbeis and titles of the articles indexed with 
date of appearance. A glance* at this eiraw(‘r 
suffices to show (*xactly how many article's have 
been indexe'd from a given Jourmil in a definite 
period. In this way a Judgmemt may Ik* feu’me*d 
regarding the advisability e.f taking a jemrnal 
regularly and filing it. When a journal is take*n 
regularly and fll^d it Is p!.ae?e*d in class P. 

The index cards are arrangeal aly)hai>e*t ic.allv, the 
filing term being i.’! r l in ihe* toj,. hd'l hand corner. 
The filing term in the central index is .substantival 
and must he confined to “ comreles.” A fairly 
good definition of a “ cenicrete ” for inel(*xing pnr- 
IK)ses is to the effect that it is a term ele*notlng some*- 
thing marketable or capable of b<‘ing inarkibed. 
Light and electric energy are concn*tes. At the 
top right hand corner of the card is ihe call nninl>t‘r. 
Below this Is the “ process ” term. The “ y)roe(*ss ” 
term is a subsidiary filing term, denoting action, 
quality, proyn'ii y, etc., e.g. toxicity, stability, 
detonation velocity, purification, w>lijl)lllty. The 
cards filed under the eonerete “ guncottoii are 
arranged in alphabetical order of “ proces.ses,’' and 
so f#r any group of cards filed under Ihe same 
ooncrete. If cards contain a country term this 
■occupie.s a midway position between the concr«d,e 
and the process terms at the top of the card. The 
<!Ountry term when it Is present is the term which 


ranks next to the concrete for filing, the process 
term being that used last. BeloW these filing 
terms is given (3) date on which the information 
was known, (2) a digest of the liifonnatlon in so 
far as it Is of interest in connexion with the filing 
terms, (.*{) name of document or publication, 
(4) date of publication, (5) author’s name, (0) in 
the ease of an abstract the name of the journal, 
etc., in which the original Information appeared. 
A definite iiosltion Is assigned to each of these 
items on the card. A reproduction of an index 
c.'ird Is giv(‘n here. 


GRENADE B3.258 

DESCRIPTION 

1917. Constructional and operating details are 
given of British, French and German grenades 
used at prc.scnb. In most cases a diagram is 
given of each and explosive charge is specified. 
Descriptions are also given of the Nobel and 
Brock Fuse Lighters and Detonators used on 
some British grenades. It is stated that when 
mixed witli a lead oxide, tctryl is safer and less 
sensitive than mercury fulminate for use in 
detonators. 

Hand Grenades, 1917 

Major G. M. Ainslie 


Five position guides are used; they st'rve a two- 
fold object, to indicate tlu* alphalH'tieal i)osltion of 
Ihe terra on the tab. and to show the ri*la11onship 
of the term on the tab with other Information in 
the Index. 

We now eome to tlie procedure followed In the 
work of indexing : 

The paiK*r.s and iieriodicals which arrive each 
morning are first of ail marked with their call 
numl)er.s and stamix'd with a dating stamp which 
iMairs the name of the linn. Leaves are cut if 
lU'cessary. These documents are then passed to 
the Indexer who selects material for indexing. 
Tlu* latter has acw.ss, later in the morning, to the 
previous day’s correspoiuleuce from which he 
.sclect.s material al.so. (^onx'.syK>u(Ience aiul cora- 
municatlons are also w'lit to him from various 
departments for Indexing. The Drawing Office 
send slips bearing pari leu la rs of drawings which 
require indexing. All members of the Q and R 
elass(*s are Indexc'd. Books may lie Indexe<l 
throughout for the C’entral Index, or in part for 
the I’entral Index and ns to the remainder for the 
Diet ionary Catalogue, or wholly fo® the Dictionary 
Cat.alogiie and not at aW for tlu* Central Index. 

Tlu* liul(*xing of the s(‘k*cted material Is carried 
Old by writ big on pafKT slips the material to be 
ly|K*d on cards nr this may lie dictat(‘<l to the typist 
<lire<‘tly. The cards tyi>ed on a given day are 
ehoekoil on the following morning. Each Item 
iiuloxed Is marked In the original with a bine ring 
l)y iru*ans of a nibb<*r stamp. Readers of the 
doenment e;in then srM^ at a glanc(‘ what has tK‘en 
indexed and are enablfsl to suggest further index- 
ing if lh(‘y think this nec(*ssary. 

W tien this has lM*en dom^ the cards are put away 
in a drawer of the eard cabinet and tills prooerlure 
Is continued till a we(‘,k has elapsed, wlien the cards 
for that week are a.ssi'inblod and those which b^inr 
Ihe most <*()mprcheiisive <lig<‘Hts of matters of 
Interest are arrang(*<l in aliihalietlcal order under 
headings Hueh as “ Seleiiec*,” “General Tochno- 
l^P.V, Explosives Teehiiology,” “ Engineering,** 
and *‘Oi'nerul,“ and transmitted to the printer 
who makes up this material into n periodical 
weekly to members of the factory staff. 
This periodical contains also particulars of nddl- 
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tlous to the library and other matters afTectiag 
the work of the staff. The periodical is not an 
essential part of the organisation however. 

When these selected cards have been returned 
from the printer the whole of the cards for the 
week are taken In hand again for consideration 
with regard to actual filing In the Index. Those 
bearing names of firms, of authors, or of persons 
mentioned in articles indexed are placed by the 
typist in the drawers together with their guide 
cards in the positions to be occupied by them, but 
they rest on the rods which pass through the 
fprations at the bottom of the curds already filed 
and thus project above the latter. They arc not lot 
down finally till their positions have been carefully 
checked by someone Iiaving thorough Icnowledge of 
the principles of filing. Th(‘ romaiiulor of the 
cards are then very carefully scrudnised In order 
to select entries to Ih) made in the ‘'process” 
section of the index. The “process” section of 
the Index Is constituted ns follows. It will b(» 
remembered that the subordinate filing term 
appearing in the top right hand corner of tlio card 
below the call number is called the “process” 
term and partakes generally of tlie nature of a 
gerund, r.r/. stabilising, S(‘paratii»g, purifying, 
though terms like accident, fire, explosion, solu- 
bility, etc., also occur. W'hen an index is started a 
list of the terms of this type whicii may conceivably 
prove useful Is eoinplled, and extreme care should 
be taken to make tills list as exhaustive as possible 
from the very start. Should it occur that a 
“process” term must be added to this list after 
the Index has Ik>cii estalill.shod for some time, thi.s 
will involve a close scrutiny of all tlu* cards filed 
In order to secure the references to this particulai* 
term. If the age of tlie index is ajiprecinble 
the lalMJur involved will bo proportionately for- 
midable. 

To resuTiio the descrii^tion of the treatment of 
the .cards nccuTuulated lu a week— the indexer 
scans each card and dictates to a tyiiist the terms 
In the “prcK-ess” section wblcli should l>e entered 
in c.*onnexion with tliat card. lie does not confine 
himself to the .single “process” term appearing at 
the top right liand cormu’ of the canl. Other 
terms may be nu'ntlonfsl explicitly in the text 
a])i)ear)Mg on tin? card, or they may be involved 
Implicit Jy in the text. 'Plie typist makes short- 
liand notes lightly in ]KMieil on oacli card and when 
the whole of the cards liavo been senitlnlsed in 
this way she withdraw's to enter up the references 
and returns later to have them checked as regards 
accuracy. This completes the week’s work as 
regards the “ ])rowss ” B<M^-tjon. A ri'productioii 
of a typical process section card is glvcm below : 


; (2j A('(’dDENT 

I to Electric Arc Welder E2H80 

! to Electric Plant Worker PaO.I-V :1V2, 

I 

with Ether Drum P82.ll— 75. 

with Evaporator P8‘2. 11—65, 

; o 

I In Glycerin Nitrator House R1.1711, 

! with Glycerin Nitrator liead Fume Pii>e...... 

I R1.1711 


In the course of selecting ” process” section 
references many cards will have been Ignored for 
that pnrpose slnoe they Involre no ItMs which can 


be brought under the limited number of terms 
occurring in the process section, or on account of 
the fact that their utilisation would involve dupli- 
cation. If, for Instance, two cards are made for 
a given article, one for nitroglycerin— solubility 
(in water— B3.1166— 7) and the other for water- 
dissolving (N/Q — B3.115fi— 7) the process term 
“solubility” is chosen, the entry “of N/G In 
water. . . B3.1156 — 7” is made on the “ solubility” 
card of the “ process ” section and the card for 
“ w'a ter— dissolving ” is neglected if It involves no 
ot her “ process ” term. 

During the work of bringing the “process*’ 
section up to date, the opportunity Is taken cf 
simplifying suhsequeiil work In connexion with 
“ reluteil terms.” A short explanation of this 
I>hrase is necessary. 

It is claimed for the Kaiser system of indexing 
that by tlic us(* of guide cards, bearing related 
terms, not only is all cross- referring necessary made 
l)ossible, but the total mimbcT of cards required for 
quick and accurate consultation of the Index is 
greatly reduced. A guide is a biilT ooloui*cd card 
similar In size to all the other cards but differing 
from these in the poss<‘ssion of a projecting tab 
which may occupy any one of five different, 
positions along the top of the card. Terms for 
guhlanco in consultation are lyi>ed on Uiest* tabs 
and are nsadily s(‘en. Every card or set of cards 
filed under a glv<‘n conorelc Ixu-m is precedwl by a 
buff guhle card having that concrete term tyiK.‘d 
on Its lu'ojecting lab wdiich In this case* occuifies 
the top left hand corner i> 08 ilioD. When the 
number of cards tiled under thak concrete term 
increases and cards l)earlng names of countries 
npi>eur, a guide card iiaving the tab in the middle 
position Is inscrteii liefore each sub-group of cards 
for the various countries and bt'ars on the pro- 
jecting tab the name of the country. Also when 
the cards under a given concrete term become 
mimcrous, it is advisable to Insert at intervals 
other guide cards having the projecting tabs in 
the top right hand corners and ls\'iring on these 
lab.s the “ i>rocess ” term of the card which they 
precede. 


Nitro- 

glycerin 

— Gloiioin Oil 
= Glyceryl tri 
nitrate 

- N , C in-opell - " Sol nt ion 
aut Explosive 

laquid Explos 
ive Comi^ouud 

Impure — 

Fixizeu - 

O 


We are ooncerm^l at jirysent mainly with the 
functions of the “main guides,” riz. tho.st' pre- 
ceding the whole of each .s<‘t of c*ards flletl under 
a given “ concrete ” term, and sliall content our- 
selves with remarking that “ctnmtry guides” and 
“ prooes.s guides ” serve mainly to facilitate 
scrutiny of the groin>8 in wldch they themselves 
.appear. The main guides have much more 
important work to jierform. It is by means of 
these that the consulter of the lnde>', having 
exhausted the possibilities of the group filed under 
the term appearing on the top left hand comer of 
the guide, proceeds to other terms in the Index 
related to that first consulted. These othw 
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“leWnl" W“ e'"* 

make the description clenrer. 


On this main guide card ire "■'' '' on 

synonyms of the term i- 

find glycetyl frinifvufe. Ihon 


news FHOa THE SECTIONS. 


which the word iiltroylyc ,., ,,|„sjvc. 

ond nKiofrI.vo-Wn soliKi..!., Thru thy,,- •'■ 'j V 
eoJiocHvt* twins, r.u. liquid oxplosivo r(UMj oini /. 
JUMI lower, more spcei/ie terms, e.//. impm 


nitn 


jflyoerin, iiiul frozen nitro^^Iyeerlii. If expl(»sm‘s 
lire the main snhjeels of inP'resf in an imlex il ^ 
advisable to ilraw up as sound a si lieme of ♦ 
ttolMon of (‘Xi)losiv('s as is possible aial to alloea e 
ihe name of each I'Xidosive lo bs appro]»riale 
position in that s(-lieme, Ihe pi^sillon Ix'ina indb 
eated on tin' main ^iiide ('.aid. I bis seln'iin' is 
now boliiff introdiieed Into the Index at Aulei'i 

Factory. . < 

We relnni mne more to the <pieslion ol liX'ai 
menl of Ihe wi'ckly c<dleetioii of cards. As was 
mentioned abovi'. ihesi' are serut iuised in conin'xlon 
with “relaled ti'rms " at I tu' lime that (la' pnxv^'^ 
sc'ctlon is heins dealt with. A I'.ard havina: tot 
“concrete” a term lileil pri'viously may eontain 
matter wldch neei'ssitati's a fresh entry (»r ^^^e 
in the proei'ss .section or a fresh connexion a-^ 
rej^anls “relatcil t<'rms,” hut many oi tin* eaids 
of this type will re<inir<' no further trixainn'iii and 
are placed in ]iosiiIon in the di’awers ot I lie cabinet 
aliov'C th(' rod as explaini'd in I In* case of cards heai 
ins proper names and nan < s of firms. I In're ri'inain 
now all cards he.arin;; terms not tiled previously, 
that is iK'w concretes. Itntl (Xdonri'd main jiuiiles 
are m.mle for each of ihese. and on ('very main 
iruide an* ('iitered the synonyms, higher collectiv<' 
ti'rms and lowi'i* s|K*clti<' t('rms appropriate to each 
case. At the same time cross n'f('?*enc(‘s an' 
(‘iiten'd OH main jiuides alTi'cted which hav(* iK‘(‘n 
tiled previously. If Ihe term nitnr^dyceriii m 
referred to “ Ikpiid ('Xploslve compound ” then on 
the fcuide for “ rniuid c'xplosive (‘ompound, ’ wliieh 
must be inserted if it has not been Hied pn'viously. 
the term “ idl ro^jlycN'rin ” is typi'd. It will Ix' 
notio^d, hy tin* way. that pnides will appear in tlu' 
index w'hich have no eards behind them Ix'arin^' 
the same com'rete. Aj^ain if the t('rm “Klen'»i“ 
oil” is entenxl on the “ idt rou:lyc(‘riu *’ uuiilc. 
“ iiitrojjlyceriii ” is entered on Ihe ^piide lor 
“ glonoin oil,” etc. HMien as rei^ards lileial emi- 
nexlons, if tln^ term consists of two (»r more words. 
c.(7. “colloidal nit roj^lycerin idl nxx‘lhilos<‘ ]iowd<'r” 
Ihe piiide for powder may Ix' s(‘leelcd and on this 
the entry “ cidloidal nit roniyccrin nil nx ollnlose — - 
w’onld Ik* inadt*. An alli'inalivi procedure whieh 
is to lx* pn*f<*rri(! in many (’ases is to connect a 
iHiadrnple tt-rm like this in two m* im»re st;m4*s. 
c.f/, tirst to “ nil rot:lveei in idt loecllnlose jiowder” 
on the ^iiidi lor which “ colloidal - would 
a]>i>ear. Tin* furlhcr comieclion <d' “ nitixi^rlycerin 
nitnx'ellnlo.sc jiowdcr” to “ powdci- ” on Ihe 
piide for wldch “ idt ro'.dyci'i in nil roccllnlosc 
would be ( iitered would probably meef n'ljuirc- 
ment.s. 

It remains to mention that Hv(* years’ workirnr of 
the ('entral Ind(*x neo'ssilatcd the u.sc of thret* 
5 ?ixty drawer cahlnels. The Dictionary Fatalojiiu* 
occiiplixl in the .same lamiod om' sixty draw<‘r 
Cfthinet. 'I’lie lihrary staff comprises (wo (In'inisls. 
acting;: n.s librarian and iiid(*xer resided ively, om* 
assistant chendst. who a<*ts as assistant in<1cx<*r, 
and ei^ht typists. Four of Ihe latter are employed 
In work connected witli tin* Index. The reimilnln^r 
four are r>frnpi<*d In typing r<*ports, ot(*. 

Tho author’s thanks are duo to Nobel’s Explosives 
Oo., Ltd., and to Mr, William RinlonI, Manager 
of the Research Section, Ardoer Factory, for 
permisaioii to contribute this acc^mf. 


XEWmSTiiB. 

-I. II.. r'liiiiiirv mcvtliig, W/Jldi wus ot /uj lu- 

formal ohjecls of Merest. Mr. 0. 

,i,ii,;iniliis II j , J,, ,,f oliiiiwal |jkH.-ks umUe 

.Kiuiillfj .s/'o </ f;m ogglutinulvd 

from hue nialtiidl . .jj.jp.j.pi]* and he also 

■M 1. »l.i< l. bi.x I'lil li'Mo liii-K-'i- » kliulvUu.l 

n .ii. ii 'r»" ("nils ..r l•^.^sl,•r l,,is(> iii.-lal ).>'ioiiioUir 
Iv.-iv shew.. uiKl e.M.hiiii.'il by .Mr. « A Pill erson alKl 
I )j. I 2 j I'a t(*r,sou. r(*.sp(*i*l I vel.\ | the latiei also 
exhihilcd a FoiiitnllK* lami* and a miciwoiK* for 
iidero-iin*ialliirgical work willi a siM*clal illuminat- 
ii,..- device. Mr. \V. S, t’oah's raised considerable 
\nun‘w\ ill demoiistraliiig the probable causes of 
hcilcr iidx* failures, including bursts, corrosions 
;iud piltiuas. a largi' mimber of sixviinens Ixdng 
shown. 'I'in* .Micln'll vis(<mieter, an Australian In- 
strument which is shortly lo lx* made in this 
connlry, was exhihil(*d hy .Mr. H, T. N(*wblglu. 
.Mr. A. Tnd>ri(l.i*(' liroiigld soiin* spcc'lnn'us of soda 
crystals whicli In* had cnlle(‘t(*(I at I.akt* Magadi in 
British East Africa, and of calciin‘d soda pr(‘pared 
(ln'rcrr<»m: In* also gave an account <d.’ his travi'ls 
in tlial culonv. Ol In'r (*\liihils includ<*d a modltied 
Join's licduclor. i>y Mr. G. Wi'yman; graphite made 
in an (‘l(‘clric fiiniucc, hy Mr. J. Shenton; and 
flm' dust and potash ]>roducts, supplh'd hy Mr. E. 
!bir\ of tin' Sklimingrovi* Iron Go. 

l>i-. F. tlarn'ti annonnct'd liiat as tin* result 
(d’ a rec<*nl nn'cting of the S(‘c1ion ami of tin* ap- 
jM.infmeni of a small commill(*(' to iin]nir(* Itdo Ihe 
formati<>n of a bwal clicmisls’ chili, snilald«* rooms 
had been found in Ernnswick I*lae(*, N(*wcastle. 

II was (b'cidcd to cireularlsi' all tin* ciiemlsts in 
the district with a vh'W to obtaining support foi' 
tin* pro.i(‘Ct. 

IJVEKPOOl,. 

A meciiiig was In.'ld jointly with (In' lJv(*rpool 
Geidogical Society at tin' Royal Inst ilul ion on 
.lanuary 14, wln'ii Mr. 11. W. Gix'i'nvvood di'llvcred 
a paiK'i’ on “ Gi*o-Gln'mistr\ . its Ihoblems and 
Folcid ialiti(‘s.” tin' I’residt*nl of Ihe Geological 
Society of IJvcriiool (Di-. .1. G. Given) lx*lng in tin* 
ehair.^ 

During tin* l.isi four .\(*ais luon* utteidlon has 
h(*('ii paid to geochemistry in this country than 
during the “h \('ars prior to P.)M. owing to exigen- 
cies arising out of tin* war. (h'ochi'iuistry might 
h(' .sai<l to d('al chietly with inorganic materials. 
r.fj.. potash and its soinc(*s, silii'ates, refractories, 
rare (*arths. (‘(c. J’ln* lMms(' Knli* is of great Im- 
portance. and is involM'd in i>rohU*ms of salt forma- 
tion .iiid gcin'ralion of silicate syst(*ms from moHeii 
silicates in Gn* earth’s crust. In this subj(*<*t, as 
in oiln'rs, rcs(‘arch jiays. and Anu'rica h'ads Ihc 
way, as shown hy (in' good W(^rk dom* In the 
Gi'ophysical fialioralory of I In* Gnrncgie Institute, 
Wa.shington. and hy the G.S. (h'ologlcal Survey. 

England. r(*lying in Ihe past on her naturnl de- 
posits of coal and iron, has ns(*d th(‘R(* lavishly and 
must now (*tnci(‘ntly survey her natural mineral 
rcsonrc(*K, and hy Investigation and rew*aroh Into 
mining and smelling put tlu'sc Induslries on n more 
scientific ImihIh. If the nm'ssary steps are taken 
to establish Mr. K. Ghpm‘e’s pnK*<*SH for the re** 
eovery of iHdash, it should be posslhh* for this 
country to he self-siipiKirtlng In regard to this 
niab»rlHl after a few years. Although in England 
there Is a good knowledge of furnace materials and 
tlndr uses, little work has been done on rofrac torty 
for the highest temperatures, as requlrwl tn tsioetrte 
furnaces; further researeti Is necessary beftire We 
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mi obtain the temperature^coutrol wlileh will be 
required In furnace work In the future. 
industry offers many i»robleiu« which ifl^ht well 
l)e Investigated from a geo-chemlcal standpoint, the 
iH’OiK-rties of cement d(‘i>end on proiierties of such a 
l)has(^ system as ('a(>— S10,,--A1,0,, t he oqulUbriuui 
relations of which (at dlilVuviit temi»oraturesj must 
be known. A woi Us in (iermuny has rmmtly com- 
menced making cement ami sulphurle ueld Irom 
gynsum; In England tlu're should a goo<l prosjHua 
of making arwuiU'-frce vilriol hy this in'oc(‘ss Irom 
our deposils of gypsum uud anhydrite. There Is a 
big licld of rescaich In discovt'ring lueihods ol 
working poor ores and n'workiiig “ i'esi<hic.s, and 
scleiilllh' surv(\vs miglit bring fj‘esh .sources to Iigld. 

In the futun* coal must 1h‘ i univtusally.) carlnm- 
ised in th<‘ most (‘('omuiiic fashion so as to give tin* 
inaxlmiim yield of high-grade gas, fuel oil and 
oilier liniiortant hy-prodiK'l s, and coke which can 
U‘ emcieiilly hurnt to giv(‘ tdirlrir-al enm-gy. iVat 
and lignites and llu‘ imssihlc existence of inMndcum 
deposits in tills country an' oIIk'i- fields of inh'rc.st 
oiKMi to I lie gco-chemisl . Uaie metal ores aiv 
nearly all imported, yet tlu'iv piust he largi' (luan- 
(ith's of tungsten, uranium, tilaniuin, etc., c<*m 
hilled in minerals In this island, but up to now they 
liavi' not been (‘onsldi'n'd as availahli' for “ work 
ing ” oil a<'<‘oujif of the very small proportions in 
whieh they occur iii oui’ rocks. ItutiN', tourmaline, 
iuona/.ll<‘, etc., occur in sands) oik'S from Yorkshire 
amt the Midlands, hut in small quaiitit.v- iiearly 
always less than 1 iier (vnt. In tlu' luoccsses of 
tivariiig. dri'ssing and grading tlu'sc sands for the 
glass and eeramie liidusiries, 11 nilglit be po.ssihle to 
introduce methods of separating llu* he:ivier rare 
earth i>orlious hy elect ro-magiiel i<‘, elect ro-st at h*. or 
pm'unuitlc m(»ans. 

In eonclusioii, g(‘o-clu‘ndeal leseareli and ade- 
quat(‘ gi'ologieal surv(\v are national iKMN'ssitics for 
th<‘ fullin'; there mnsl. therefore, 1 m- suitable in- 
dueemenl offered to our juofessors and lecturers, as 
Well as to our young dk'n who might wish to ma.ki' 
geo-ehemisi ry tlu'ir j»r(d'«'ssioii. It must also Vk' 
honu' ill mind that a seienfilie or t('chui<‘al ileparl- 
ment should Im' under ilu' control of a s<aentific and 
technical head and not a I('gal gi'iilk'nian or a 
class.. 'll scholar- If wi' wish to progn'ss on the 
right 'Ines. 

NOTTlNdllAM. 

hr. A. h. Denning g.avc an address on “The 
Factory .Managt'r after Mie \Var ” at the uuH'tlng 
lickl on .lanuary 22, with Mr. F. II. Farr in the 
chair. 

At the ju't'seiU lime then* is a growing conviction 
I hut industry is a hrancli of national .servici*, and 
licit. It imisl 1 j<* conducted ffoiii this point of view, 
'riu* indiiHl riallsl will lx- well advised to emhra«’c 
this i(l(*al, siiiei' eollectivism. In some form or other, 
was sun* to come either voluntarily from within or 
hy Stale compulsion. Tlie emotion of a strong 
Ideal was rn'islcd to prcMluec cllicicricy, ns well as 
to dignify industry, which was still to some extent 
open to the rciiroacli niadf* hy Uuskln, that while 
men of other professions made .si‘rvi<*e their prln- 
(‘ipal aim, tliat of (he Indust liallst was jiroflt. 

The lectim'r showed liow ertieieiicy of production 
could incixMiscd hy a sclent Itic analysis of func- 
tions, and by Uie distribution of activities in ac- 
cordance with this analysis. 'I'he munngi*r shouhi 
he n»gardecl primarily as a strategist co-ordlriatlng 
Jind n*gulatlng the activities of others. Most busl- 
iiesses are out of adjustment In some way, it may 
ijr from the managm’s partiality for the activity In 
whicli he won hi a spurs, or from a general lack of 
organisation. When proper orgonlsatloxi has been 
secured, the manager In hla capacity of atmtegist 
must ever be trying to “ sense ** the prohleios 


ahead. The qualities required of a good manager 
vary somewhat with the size of the business. In 
a small buslnesB, knowledge of material Is the 
more Important; in u larger, knowledge of men; 
and in the largest of all, abstract thought, tiie rii)e 
fruit of exiKnience. In the very kirgest industrial 
units adininistrallvii iK)wer is of the very lirst ira- 
iiortuiice, and technical skill o<‘CUl>ies a minor ixisi- 
tion. The great admiiiistralorH and captains of 
industry wen* iisuaJly not Iraincii experts in tm* 
tirsi placi*, hut ]x»ss<^ss^*d tliis administrative power. 
An “ Institute of I'hlicient Mauagers ” was sug- 
gc.sii*<l, wJii(‘]i would grade it.s mcmlx-rs and deal in 
a .sinjimary inaiiiier with tliow' who, by their mis 
take.s, fostered labour tronhlcs and brought the 
pivsi-nl system into disrepute. A chart was shown 
on whlcli functions in a factory were classitied 
and .snh-classitied. Thus tin* sub sidioii “ einploy- 
ineiil ” is in tlie section “ compari.son,” which is 
a i>art of tlu* “ facililative “ function, iiUcriiK'- 
<lial«* iH'twemi production and distribution. This 
suh'scriion is one of the most dilih ult and iraixnl- 
;int. We hav<' lH*en very <'asua] In the HH'lectioii of 
men for dehnik* jio.sls, and some improvement might 
h ' <‘tle<-ted by tin* aj>fM)inlnu‘nl of siH*ciallsl “ eni- 
l)!oynienl managers.’' 'rhi‘ro are now courses for 
the training of such maiiagiTs at six nniver.sllh-s in 
I lie Fniled Slates. Jn another ehart the different 
asjK'cts of work, c.</,, consuU:il Ive, determinative, 
<‘le., art* jdotted against speeltie i>arts of factory 
work, e.t/., design, equipment, etc., and it was 
shown how (‘ach emidoyce couhl lx* titled into tnie 
of the .squares thus foinied. 

q'lie lecturer also loui'ht*d tm flia i>roiK*r ust* of 
Works eonmjItl(‘t‘s (consultative on*). <harf rooms 
in factories <lo convey information at a glance), 
the possibility of kincmatograpli dt‘niunst rat ions to 
tin* workers (showing ontruil, etc.), ainl .sfamlardi- 
H.'ition of production and fjitigue stmlii's. 

A discn.ssioii followed. 


j LONDON. 

I At the nn*<'ljng held on February I), the cliair- 
I man. Dr. ('hai-l<‘s A Keane, exidalut'd that the Fom- 
I luilttM* Ii.mI coiisidert'd that a ustdiil purijose miglit 
I 1 m' scrvtal if from iinn* to time collaborated accounts 
1 <d‘ v.arioiis suhj»*cls of imiiortaiice in elicmi(*al work 
could 1m* considered at a single meeting, and witli 
that oldcrt in vii'W it had IxH'n arranged to devote 
the e\ening to the subjeid of “ Hefractometry and 
I its Applu'alloiis in Tcchnir'al Analysis.” 

Prof. .1. F. Philip, aftc'i' n*ferrlug to the \alue 
of the d(*lermination of physical constants in 
identifying compounds or in (‘stahlishiiig their 
purity, g.ave .'i very clear .and coiicisi* account of 
tin* physle.il prhicljdcs ninlcrlyiiig the coiistruc- 
lioii of n*fra<-lonn'lcrs. Hy means of diagrams ho 
.showed tin* i»a(hs of the incident and refracted 
ray.s in the pri.stns of tin* llcic, “ Dijqdng,” Abix*, 
and Pulfricti instruments. For at'i'uratc iiieasiiri*- 
nicnts nioinxhromatic light shoiihl lx* msixl, Init 
in most iu.sl rumeiits its usi* is obviated by the 
inlr<Mluc( h)ii of a “ comixmsator ” whcix*by ordi- 
nary composite light can Ik* employed. Due ivgard 
must Jilw.'iys Im* paid to temperature control, as 
variations <*ausc considerable dlffcrciKX*s in the 
ivfractive indices of snbstainvs examltu*d. 

Mr. Stjinloy gave an account of Improvements 
wliicli Imve iMvii Intnxlmx'd iu the Ablie ivfnicto- 
meter. During (he past few years his firm has 
had a number of these instruments for rejialr and 
has eome to tin* conclusion that no advaiKM^s have 
IxH’ii made in tlm constnietlon during the i*ast 
25 years. Among the improvements, dense* flint has 
lH*en Kubstltutod for crpwn glass iu the prisms and 
the prism-box bns been made to open away from 
the observer. A glow motion adjnslm^t has been 
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provided for the retidlng arm, and In the new 
Instruments of the “ Dipping ” type the prisms 
can he easily removed for cleaning. 

Mr. Simeon also emphasised the importance of 
temi)erature in measuring refractive iiKllces, and 
explained some of the means that iiave been iaken 
to ensure control of accuracy of the i>arls of the 
instruments. To secure imifonnity in the glass 
used for the prisms, portions of every rough j)iec<‘ 
of glass received an^ taken, ground tlat and 
cemented together by a specinl pro(‘cs.s, aind the 
composite bloc^k obtained cxjuuIikhI by a sort of 
interferometer method. (Ircait earc is also neces- 
sary in the gra<Iuation of llie arc itself. 

Among aipplicatious of the rcfr.aelonieft'i*, Mr. 
Main explained that th(‘ i(‘f,raclivc index of sugar 
solutions call be used to del ermine thi‘ water 
content, aiud tiiis mt‘lho(l is imieh more expcdllious | 
than, and as accurate as, (he determination of (lie 
specific gravity which was formerly (‘mjaloyed. 
Mr. Derry gave aiii aaeeount of the use of lh<‘ 
Instnimeut in tlie cxjuiiinal loii of ehlorliydrin. i 
which cam b(‘ dctermiiKM] fair nnu’e caisily in tliis | 
way than by i>nrely analylieail melhods. and this , 
appllcalion has larovc'd of great vaihie during Ihe ! 
war. Miss A. Homer deserilx'd I1 k‘ work done in | 
the concentrail ion of sera, wlii<'li hais ailso beon :\ 
serious lii-oblcm during the waar. airnl Hie ns(‘ of Hae ; 
refract ometer Ims saved an cnonmnis number of i 
protein dt'Hn-miiiations, wiiieh by IIh‘ ordinary : 
gravliiK'ti’ii* process w'onld liai\e Inyu (|iiib‘ Impraic- i 
ticabic niidiT recent eondilioiis. Mr. Rollon gaive 
a clear Idea of Hie vailue and limitaitions of llie 
refractive imh'X in Hu examination auul identi- 
fication of oils aiul fats, ind also dr<wv ailt<‘ntioii 
to th(" Jiecessity of always na-oiding the tmn- 
IH'ratun* ait, wdiicli Hie obsiu’val ion is made aind 
urged tiiait 10° 0. shonJd l>e adopbul as a standaral 
temiicratiirc. He also drew’ attention to the desira- 
bility of a “ contiiumiis-reading ” instrument Indng 
devised. 


MEETINGS OF OTHER SOCIETIES. 


THH FARADAY SOCIETY. 

The trcncral Diseiissioii mi ‘‘ 'Ptio Rrcsmit. Position 
of the Ionisation Tlu^ory,” licld on January 21 In 
Ix)ndon, attracted eontrihnt ions from Prof. S. 
Arrhenius, Prof. S. F. Acn*(‘ of America. .*md 
from a large number of workers in tliis country. 

Although the ionisation theory lias now secured 
general acceptance, them are still many unsolved 
problems in connexion with Hie nature of solutions 
of electrolytes. Among those may Ik* imaitioned the 
question of possible assoeiation Indweim solvent 
and solute, Hu* nxasoii why strong ele<'t rolytes do 
not follow' Hie law' of mn.ss action. Hie (pieslion of 
the mechanism of i<inisation, and the relative 
ch(‘mlcal nxiellvity (>f nmi-umi^'d moleeules of 
electrolytes and 'b ii- ions. 

Some workers, ineludiiig Mr \Y. R Ronsliold, ! 
who coMirlbiiled two papers to Hie discnssioii, j 
consider that: most of the rmnalnlng difiiculHivs i 
regarding cIe(*trolyte.s can be aceoimled for on the ' 
fiflsumpHoii Hint Ions (and also non ioiiiseil mole- i 
cules) arc as.soelated w'lth Hie .solvent. On tills 
view’ Hie cause of i outsat ion is to lx* found in the 
affinity of ions for Hie solvent, Hi<‘ energy rerpilrcd 
for Ionisation coming from the heat of liydrallon of 
tlie Ions. l>oiHfi(*ld proceeds to calculate the 
average hydration of the Ions In an aqueous solu- 
tion by regarding Hioni as small spheres moving at 
a steady rate tlirough the solvent water, and apply- 
ing Stokes s law^ to find Hie radius of Hio complex 
(Ion plus associateil water molecules), which is then 
compared with a probable value for the radius of 
the water molecule. Dr, H. Sand, in a contribution 
to the dlH(.‘ii»sIon, shows that BouHlieUPB method 
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leads to a value for the volume of the hydroxyl ion 
which Is only about oue-thlrtleth of that obtained 
by other methods, ami he concludes that Stokes’s 
bnv does not apply to particles of molecular 
magnitude*. For this and other reasons, very little 
<-onfidcncc can b(* placed in the work so far pub- 
lished on the extent of the association between 
solvent and soluh*. Further, for a reason given In 
I lie next paragraph, It is improbable that an 
adc(iua(c explanation of Hie mechanism of ionisation 
can be bast'd on assumed as.sociatlon iH'tween sol- 
vent and .solutt'. 

AlHiougii Hie second difficulty mentioned above, 
Hie deviation t)f strong (dt'ct rolytes from the law 
of mass action, has not yet IxHUi fully accounte<l 
for, (he reeent careful conductivity measuromeuls 
<q' Washburn and Welland, who used as solvent 
“ ultra-pun* ” water of specific conductivity 0(^— 
007x10'^ reciprocal ohms, promise to throw eoii- 
sidt'r.iblc light on Hie snbjcet. Their results show 
that in the case of solutions of potassium chloride 
Hit' law of nia.‘^s aetion is follow't*d from 0 00002 
nmlar to O-OhOhT molar; from 000007 molar to 0-001 
molar the dissociatJon const ant K increases regu- 
larly with increasing conci'ntratiou. The fact that 
Hu* d(‘viation appears in such very dilute solu- 
tions is very iiiteresi ing. and is diflicnlt to reconcile 
with any exiilanallon based on a.ssoclatlon between 
solvent and solute. For the same reason It i.s 
improbable tJiat Hie formation of complex Ions can 
be adiliieed in (xplanation of the iihenorncnon. 
Mon*over, Dr. .1. W. McRaln and Mr. F. C. Cole- 
man, In an Iiniiortaiit contribution to the discus- 
sion. show' Hint Ollier suggested explanations of the 
[U’oblem of strong eleetrolyte.s, diu* to Arrhenius 
and to Walden, are not In accord W'ilii the experi- 
mt'iilal facts. Further progri'ss on this subject is 
likely to be attained on Hie exiHU'imcntal side from 
Ihe prosi'cution of eondiictivity (h'lermlnatlous with 
specially purified solvents, and on Hu* llu‘oretIcaI 
side from an examination of Hie nature of inter- 
ionic forces and of the fon-es between ions and 
undissociated molecules. 

It Is now' generally admitted Hi.at both non- 
diss<»ciatcd inolccnli's and tlu'ir ions may 1 k' chemi- 
cally active, and illustrations of this view' w'on* 
giv(*n in pa|x*rs by Dr. G. Seiiler and by Prof. 
AcrL‘e eontribnleil to Hie dis(*ussion. Further 
investlgntjon of the n'lalive activity of ions and 
lum ioiiisi-d iiioleenles iiromiw s to Hirow' light on 
Hu* nature of clu*mlc.H action in general. 


THE l.VSTn i TJoX GF ('TVIE ENGINEERS. 

On .lamiary 2S last, the Ibni. R. C. ParsoiiB read 
a paper on “ Ci-ntrifiigal Punijis for Dealing with 
Liquids eraituining Solid, Filirons, and Erosive 
Matters.” 

'riu^ lirst part of the jjaiH*!* w'as devoted to an 
.-lei'diint of the author's “ Stereophagns ” pnmj) 
W'huh was designed some K(*veii years ago for 
Ii.se in .sew'ag<‘-disiK>saI w’orks. Although this 
laimp tia.M j>roved very successful In dealing with 
liquids eonlaining lihrons and solid matters, it 
appeared to lx.* po.ssihh* to construct another type* 
of pump which would lie more suitable for dealing 
with liquids of a corrosive nature. The result has 
been Hu* de.signing of the Flexala pump, which, ns 
its iiaiiu* implies, has flexible vanes. This pump 
is of the ordinary single-inlet centrifugal type. The 
imiK'ller consists of a east-iron centre, the boss of 
which wrew's on to the s|^>lndle of the pump : In one 
with this boss Is a flat-circular plate, on to the 
surface* of w'hlch Is vulcanlswl a layer of pliant 
riibiM*r, and out of It spring the curved rubber 
blade.s of the impeller. This Impeller la in clone 
proximity to the centre face of the cover of the 
pump, and In this face spiral grooves are placed ha 
the direction of the track of the water pasnitig 
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through the impeller. This face may also he coated 
with rubber, and In cases where the erosive action 
is very marked, or where the liquid la of a very 
corrosive nature, the whole of the internal surface 
Is lined with rubber. 

In both the Steriiophagus and Flexala pumps the 
Impeller Is provided with the usual balancing vanes 
at the back, but in addition to these an automatic 
balance Is obtained by the admission of a small 
quantity of air into the pump when in operation, 
which causes the amtrifugal action of the vanes at 
the back of the ImiKdler to equal that of the vanes 
at the front, through whlcli the head of the pump 
may vary. 

A large numlx‘r of Flexaln pumps have been con- 
structed and have yielded sjitlsfactory results. 


SOCnOTY OF PUBLIC ANALYST{:4. 

The annual general meeting was held in T.ondou 

i) n Febmary 5. After Dr. S. Ilideal lm<l delivered 
the. presidential address, he annoiineed the names 
of those who liad iKHai elected to s(uve on the 
L’ouncll during the ensuing year. Dr. Itidcal tvas 
rc-eleet(Ml presidtmt. 

At the ordinary uieeting which followed, Mr. D. 
Pullman described a method for tlie “ K(*eovery of 
Nessler Solution,” by which the whole of the 
mercury and Iodine is recovered from the used 
solution by the addition of a soluble mercury salt 
to the neutralised re.sidues. Tlu^ morcuii(’ iodide 
thus obtained is converted by means of metallic 
zinc into zinc-mercuric iodide an<l mercury. The 
double salt, w ith the addition of sodium hydrmide, 
forms an (dlicierit nes.slerising reagent, whilst tlie 
mev(.'ur.v is rlissolved in nitric acid and used to 

j) r(M.‘ij)i tali' fun her residui's. 

Mr, J. Allan then cont rihnt^'d a paper on tlu' 
“ Technique of Iodine Detmndnation,” in which 
he described thi* .seipienoe of the oixmathuis com- 
prised in the di't'riairiatlon of the iodine value of 
oils, and tlie metJjod adopted by him for carrying 
out a lai’gi' number of diderminations in a mlniinnin 
of time. In a sniq>lein('ntary note he di'.seribed 
” A New Machine for Snledividing Oleaginous 
SeedK, ' the eldid' merit of which was its capacity 
for delivering a product iiarticularly w'cJl suited for 
suhsiMpient Ireatmimt In jiiialysis. 


ItOYAL SOCIETY OF ARTS. 

On February 5, Mr. S. do Segundo read a 
paper on “The Removal of tlie Residual Fibres 
from Cotloii-Sced and their Value for Non-To-xtilc 
Pu rpo.se s.” 

Owing to the recent ini rfldiictioii of rneebaiileal 
devices for recovering the residual short llbre on 
cotton-seed, which escaiies the aetion of the gin 
or other saw’-lintlng maebliies, one of the world's 
most abundant natural products, Idthevto neglected, 
has Ix'en rendered available for Industrial pur- 
poses in the manufacture of CNploslves, jiaper, 
artlflclnl silk, and other celhilost' derivatives. 
Probably over 05 per ceut. of the 11,000,000 tons 
of cotton-seed annually producinl Is of the while 
(or woolly) variety, from which residual fibre Is 
recoverable. 

The Ruix'rior character of tlic products obtain- 
able by the American system of crusbing the 
kernels alone, as compared with the British system 
of crushing the seed In itj^ontir(?ty, was dealt with, 
and It was pointed out that from the residue of 
the kernel, after extraction of the oil on Uie Ameri- 
can system, a valuable and highly nutritious flour 
is prepared In the United States, which is prac- 
tically starch- free and contains over five times as 
much protein and fat as wheat flour, and has been 
offldally recommended by the United State^i 
Qovemment as a dUuant for wheat Also a higher 
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percentage extraction of oil from the seed Is obtain- 
able by the American method, 

Statistics relating to the Indian cotton-seed crop 
show that the products obtainable from an average 
crop, if wholly employed In the production of oil 
and cake, and if the residual fibres are turned to 
account, should be worth, on the basis of pre-war 
values and after deduction of all manufacturing 
expenses, about £7 per ton of si^ed as compared 
with about £3 jxm ton, the estimated value of the 
.seed hitherto obtained. This rcpresimts a potential 
increase in revenue of about £0,000,000 per annum. 

During tlie lecture a machine nunovlng residual 
fibre from Indian cotton-seed wa« shown in opera- 
tion; and there w’ere also exhibited a sample of 
cotton-seed flour, loaves of breail made with a 
mixture of eotton-st^ed flour and wdieat flour, and 
samples of paixjr, artificial silk and vulcanised 
fibre manufactured from the residual fibre. (See 
also this J., lOlS, 132 n, 118 x.) 


PERSONALIA. 


Dr. T. A. Henry, Superintendent of the Labora- 
torii's at the Imperial Institute, has been apjiolnted 
Director of the Wellcome C’heinical Research 
Laboratories in succession to Di*. F. L. Pyman. 

Mr. R. G. Perry, chairman of the board of 
Messrs. Cliaiiee and Hunt, Ltd., and Messrs. 0. F. 
Chance and D. A. Bremner, dlrcetori^ havi' resigned 
llieir positions. y 

1’Iie Institution of Civil Engineers has elected 
upon its roll of liistingulshed honorary members 
Marshal Foeh, Field-Marshal *Slr Douglas Haig, 
and Admiral Viscount Jellicoe of Swipa. 

Till* Admiralty announces that Mr. W. McClel- 
land lias been appointed Dinxlor of ElectidcJil 
Engineering in succession to Mr. 0. H. Wording- 
Iiam. 

Mr. George Mariineau, C.B., an authority on 
till' subject ot sugar in its economic astx'Ct.s, die<l 
on February 5, aged 85. 

Dr. W. Marshall Watts, an investigator In the 
field of s])(‘etroseo])y and autlior of valuable cou- 
tribuUons to its literature, died last month in his 
seventy-fifth year. 

Sir A. Stralian, Director of the Geological Sur- 
vey, and Eugiiuvr Vice-Admiral G. G, Goodw’iu 
have iM'en eli'eted lionorary members of the Institu- 
tion of IVtroleum Technologists. 

Dr. A. E. Dunslan and Dr. W. R. Ormandy 
have lH‘en elected members of the Council of the 
same lust itui loii. 

Dr, F. G. I’ottrell lias bcmi iiwarded the Perkin^ 
Mialal of tile Niwv York Sect Ion of the Society 
of Chemical Industry for his disliuguislied services 
iu applied chemistry. Dr. (’ofirell, whose name 
is Identified with the electrostatic pixKx'Ss of 
s»‘pa rating sus^Huided solids from gases, is now 
chief metallurgist of the United fc>tates Burt'au of 
Mines. 

The death is announced from Cape Town of Dr.. 
G. S. Curst orpliiue, the well-knowai geologist and 
Principal of the South African School of Mlne.s 
and Technology. Dr. Corstorphlno was the first 
Professor of Geology and Mineralogy In the South 
Afriean College, and did much valuable work in 
counexlon with the mining of gold and othe» 
minerals in South Africa. 

The rc.sldue of the estate of the late Mrs. Purille, 
widow of Prof. T. Purdie, was betpicathiMl by bet 
to the University of St. Andrews for the promos 
tlon and malntenanoe of post-gradimte reseiirelK 
scholarsblps in chemistry* The monetary value ot 
the bequest Is about £25,000. * 
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NEWS AND NOTES. 


CANADA. 

Oil Coacession io Alberta. - A rcamt despatch 
from Ottawa sUUes that the Govornineiit Is con- 
atderiug a proposal to concede to the Shell Trans- 
port and Trading Company, T-td., the right to enter 
upon and develop all tiu* oil-lKauing lands In the 
Province of Alberta north of the Athal>a.sca Kiver. 
This eoncH'Kslon is to lx; in t he natun‘ of a monopoly 
for five years, except in so far as the rights of 
leaseholders and prosjKH'tors already on the ground 
are concerned. In icUirn, the coini)any is to pipe 
the oil to VaiK-oiiver, or to Die liead of the laUi's. 
and after receiving .six pi'r cenl. on ils iim'slmcnt 
Is to divide the remaining prolil.s e((iially will) Du‘ 
GovernmeiU. 

Acetic Acid. -Among Die luany U(‘W industries 
which have bctai develojKMl in Canada during the 
w^ar, none ha.s attracted more intm’e.si Dian Du‘ 
developnamt of Die imxx'ss UvS'Hi by th' (’aiiadian 
Kleciro Pnalncls ('o., Md., at Shawinigan Falls. 
Que., for Die .syntheDe nianiifact tire of accD<* arid. 
Althongh much has been wrIDmi during Du* last 
two years regarding thi.s filant and f)roccss, a brief 
siunniary may not he out of {daei*. 

Tlie prof(‘s.s con.sists of (1) Die coiiversiim of 
acetylene gas to acelaklehyde in Die picsenee of 
suljihiirle acid and a mercury salt. The acetylmu* 
gas usiui in this proei'ss is generated at what is 
probably Die larg<‘st g(‘ 'orating slat Ion In Du* 
world. 2. 'rii(‘ conversion i f Die aeefald<‘liyde lit 
a(?etic acid by oxidation in Du* ] in '.sluice of a cat.'i- 
lyst. .*1. '/'he catalytic decomposition of glacial 
acetic info a(.*etone. 

In (‘iicii process tlie crude materials are carefully 
distilled, so that only jaire product. s are usi'd for 
the next sl(*p, i.c., refined acetaldehyde is ns<*d for 
the manufaeture of acetic acul, and ilie glacial acid 
is u.sed In tlio fuinl pr<x*esa. 

One of Die most striking fealure.s of this new 
process is Die fact that glacial acetic aoid of ov(‘r 
fl9 rH‘r cent, strength is obtained from Du* stills on 
fir.st run, Du*rel)y a.ssurlng (piick and ei-oiiomical 
production. 

Another feature is tlie imrity of (he crude acid 
obtained by this j)rofes.s. 'I'liis crinh* aci<l <](M's not 
contain any of Die ini)iurItie.M whicli an* always 
pi'eaent in Die orudo acid made by Dio wood dis- 
tillation proci‘ss. rt i.s quite free from sulphuric 
acid, tar, or resiiuma matter, and is absolutely 
water wliite iu colour. Such rmrlty is a dechlcd 
advantage In Die niamifa(*tiire of coiours. etc., and 
also wiien used in dyeing, it 1ms l)een fouiul iiy 
actual (‘Xperi(*iice in .scv(*ral colour inaniifacl uring 
plants niul dye hoiiscs that Die n'sults obtained by 
the use of Die crude acid mad** by tliis jiroce.s.s an* 
decidedly superi ' t many w avs to tb<* n>sulls 
obtained by the crude acid pn‘vlously u.s(*d. Tri 
every ea.se Die colours have bemi biigbfcr. shad<‘s 
and tints truer and more easily durdicabHl, and Du* 
results have In eveiy way b'cen more uniform. 
These re.sults are diu' not only to Du* purer qualify 
of the crude acid, hut to fis ahsolute uniformity. 

Two plants wen* erected for the manufacture of 
ftcetic acid by this process, eacfi plant having a 
capacity of npproxim.ntely 700 to KOO gro.ss tons of 
glacial acid fx*!- month. One of these plants has 
been in o]»eratiou since 1010, and has prov<*d 
beyond doubt that tlu* proce.ss is eommercinlly suc- 
cessful. 

Much re.seareh work has b(*en undertaken by the 
chemists responsible for the ik‘velopnieiit of this 
process, with a view to developing other s.vnthetlc 
materials. These* investigations have provwl that. 
ttpiny other c/)mmon1.y-used organic products ran 
readily be made “ synthetloally " iTom the aeety- 
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lene Imse, and intermediate products made avail- 
able In the manufacture of noetic acid. It Is quite 
IK).ssihle that at least some of the following products 
will be manufactuivd synDietlcally at no distant 
date: AIcoliol, a(x*tie anhydride, acetylene tetra- 
chloride, chloral hydrate, chloroform, dichlore- 
Diam*. ethyl acetate, formaldehyde, monochlor- 
acellc acid, and imraldehyde. 

.Many of Du* <*lu'mlcals mentioned above are now 
liclng made synthcl lc;Dly from acetylene in Europe, 
fiarficularly in Switzi'rlaiul, France, and Germany. 
Wliile Diere Is no iloubt a ix'rtain similarity in the 
dilf<‘r{*iit developments in these various countries, 
Du>s(‘ i-(*.^ponsible for Die' Canadian und(*rtaklng 
feel certain tlu‘y c.iu mi*et foreign eompi*tIDon In 
Dlls liehl, owing In many advantages Dielr process 
lias nvci’ any similar developmeiii elsewhere. 

'flu* production of s.viiDietic clu*mlcals is a new 
addition to the indii.stilal life of Cnuada, and whlh* 
i< is as yc't in it.s infancy it is (‘\ix'*ct('d to develop 
(liii< kly into one of ( 'anaila’s Industrial glant.s. 

Owing to Du* favourable location of tlie plant at 
Shawinigan Falls, which Is Die elect ro-chem leal 
cenfii* iu ('anada, and to the ('om]>any’s connexion 
with til*' Slmwiiiigan AVater ami Power Co. ami 
Die Canada ('arhitle Co., tlie future supply of inw 
m.ai<‘ilal is assured. 'Phis indnslry, therefore, 
looks foi'ward to Die ri'lnin of norm;il times with 
(‘M'l-y contidenee of success and further (‘Xiian.sjon. 

SOUTH AFRICA. 

Iiidiislria! Developments. - At Hornfonteiii (Trans 
vaal) a tirm is producing caustic soda of over 
90 per e<‘nl. quality, and after certain iiuprov(‘meiits 
to Du* jilant hav<‘ b(*en efVeeted tlu* oiupnt is ex- 
pected to reach 1 Ion per day. Washing soap ami 
I'ip.som .salts are al.so^ being niaiinfaet ured. In addi- 
tion to mauufaet uring anliydroiis ammonia for ru’ 
frigerating plant, a Natal linn is nmleilalDng the 
produelion of h\<lrf»geii peroxide. 

Oil from Mgongo Nuts.— 'I'lie Impeiial Instiluli* 
has r(‘et*iit ly ri'poi'ted upon tlu* oil of .Mg(aigo nuts, 
whieli grow plentifully in NoiDu'rii Rhodesia ami 
whi<*]i an* .said to Ik* id(*ii(ieal wiDi t)i<* Manki'tti 
nuts of Soul li West Afi-i<*a roniiejly (‘\porl(‘(i to 
(h‘rjnai)y for Du* exlr.ielioii of Die oil eonlenl. 'J'he 
(nu* kernel.s, st iles the lejiort, willi the seed-coal 
reuio\cd, yi<‘hl .oS 1 per <'(*iit. of oil (Manl;e1li nuts, 

[ r»7-2 i»cr ccul.i. cquix.Dcnt to .’{7S ]M‘r I'l'iit. of oil 
! trom the entire se<>ds. In view of Die f.act that the 
.seed coat could not lx* .'>;i I isfaetol'ily ri'iiioved by 
nu'eliaiiie.il iiH.iiis. :iiid Dial tlK'ivfon* It would be 
iieccss.-i I'v to ei'iish Die whole scimI Id ('Xtract Du* 
oil, i( is consi<h*rcd UMl[K'eIy Dait Die niils could lx* 

: utilised f(U’ this purpose on a commercial scale. 

I fS. .1/r. ./. hid., hrt., p.ns.i 

F.Vri’FJ) STATES 

Patents. 'Pht* (iiic.siinii of },at«‘iits as.signed to 
; Du* puhlie is again re<-civlm; jitlenDon. Since INS.'! 

I such p.itents, priiieip.i iiy i.ikcn out by Government 
I ciuployiH's, have* been thrown open, with the result 
i that no one c.ircd p, hne.st Du* mom\v ivquir('<l 
j lor development, as thcii* would Ik* no protect Ion. 
One plan now proposes ieaving all rlglil.s with the 
jialeiiD'i*, excepting that Die Government and Its 
lie(‘ns(‘(*.s shall liave fri'c use of the patents. The 
other eonlemiilales empowering the Federal Trade 
Hoard to contnd patents assigned to the public, 
license Dieir nse and exfieiid Du* fees In develoji- 
ment work and rew’arding the patentt'C. 

Glycerin from Dextrose.— The war has been 
instrumental in furthering the develoi>»m‘nt of a 
process for making glycerin by the fermentation 
of dextrose or sucrose. It Is stated that about 
half the sugar is converted Into glycerin and the 
remainder Into alcohol. The recovery of the 
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glycerin economically presents some technical diffi- 
culties Which are said to have been overcome In 
the large plant In Illinois. One of the big powder 
companies la putting in a commercial unit. The 
price of glycc^rln has fallen from alwut 57 cents to 
lU cents i>er lb. since the armistice was signed, and 
8oap makers have said It would help them if 
glycerin l>ecame so cheap that they would not be 
required to recover It. The process comprises 
nearly two-thirds of Iheir labour of maiinfactiiring. 

The Government Chemical Factories.— An (‘llbri 
is being made (o co-ordinate all llie reH<*a relies 
undertaken by the War l)(‘i)arliiient, and the futiin; 
of l.lie Oovernnient-owiK'd cliemical tdants Is being 
actively discussed. The gresat nitrate idants have 
lx*eii in oiHU'atiun in coinplele iinlt.s altiumgh the 
entire plants have not Irhmi worked. The same 
appliias 1,0 llu' cyanide iilant. Several installations 
are being lalnui down and carefully sl<»red i>cnding 
decisions on futuri^ yiolicy. 

The American Chemical Society.— An uimsnally 
imimrl.ant ni(a‘ting of the ('onncil of the American 
Chemical Society was licid on DeciMutuu* 11 at 
vvliicli (pH'slioiis of rcconslrnct ion wcr(‘ discussed 
and various committees appointed. Tli(‘ matt(‘rs 
acled upon included : — 'I'lu^ question of eo-op(‘ration 
witli Knglaiid in the work of conipiling a compen- 
dinm of cliemical litm’ature in lOngllsli : ai)proV ‘d. 
and report from commit ((‘c ai>r>oint<al to 1 -k^ heard 
in tile siiring. Formiila in<le.\ for " ('Ijcmicai 
Abstracts*’; jyiprovi'fl. It was n'CommendiMl that 
the duty-frei* privik'gi' for schools in regard to 
chemicals and aiiiairatus ln‘ aitolished. Sl<*ps were 
taken lo s(‘enr(‘ lu'tler e(»-ofKTa1 hm tHdw<‘eii nnlvm*- 
siliesand indusi ri(\s. IV'dm'al aid for i\s(\areli was 
approvi'd. q*he imMrie system was shown to !m‘ of 
mat ('rial aid in foreign (xmmieree and its early 
inirodiielion tlirougliont the eoiintry wasurgcMl. 'i'o j 
the Advisory ( ’oininll te(‘ of the S<K'ie1y was dcdailed 
t.Iu' e, I refill (‘onsiihu'a I ion of tlu* fninre ) <'seareh | 
work ot lh(‘ ’War 1 H'pa rl ni<*nr. llu' (onqdate coin 
))ilati<m of data and ri'eords nf (he work of th(' 
(’luanical Warfan' Servir'c and (lie puhlieall<m of 
thi material in so far as it is of no military value. 

New Process for .Making Parabolic Mirrors. 
OiH' (^1 tlu^ gnail factories entirely devoted to war 
work lias siureeded in making satisfactory para- 
lK>lic mirrors by eheinieal prneessc's ihei'eby saving 
time and n'dneing w»*lglit. A highly ]K>iished glass 
mirror foniuHl the iialtern. Silver was deiiositeil 
chemically, tin* l.iyi'r ineivased (‘ha-t ndyt le.ally. 

in. coi)p(‘r add('d by a siieelal plating na'thod, 
and tliis haeki'd by a suitahh' thickness of a C(‘tm*n1- 
Ing material. The dilh'rewee in expansion l>etw(a*n 
glass and iiu'lal .'<('rved (o sc'parate the metallic 
portion from tlie glass mould, after which the silver 
surface was i>i’ot<*et(‘<l witli a waterproof, cheml- 
■cally-pn'panxl lacquer capable of with.standing the 
nc'cessary tenipi'ralure. Sueti mirrors gave satis- 
factory rc'sults, and tliey can he made very quickly 
ns compared with grimling and iiolishing glass. 
The nioniitings requirt'd wt'rt* also iiineh lighter. 

Federal Aid tor Scientific Research.- The Inme- 
flts of rt'ScNireh liavt* het'ii tunpUasistMl to such 
an extent by the war that much inttuvst is being 
shown in Federal aid for rt'st^arch. It Is projiostvl 
that $15,00h he spent the first year In each Stattq 
to he inereastkl by $5000 aniinally until $110,000 Is 
reached, and continuing then at that sum. The 
money would la* oxtamded iinder the direction of a 
toird in each State in whichever institution was 
found to be best equipi)e(i for the work. A central 
body would coiTeiato the research* advise, publlRli 
ami exercise general sttpervision without actually 
directing the work. Its secretary would be chang^ 
rfinnnaUy^ glviUig way to m joaslstfint secretaryi 


M that cootlnuUy could be secured together with 
the advantages of an ever new view-point 

JAPAN. 

The Vegetable Oil Industry ol Kobe (Japan)- 
criiHhing seeds for oil hus^ been 
In use In Jai>au for centuries, hut It Is onlv In 
nw,ut years that the production of vegAable oils 

trade the wal prosi)eril.v of tlie seed erushlnir 
iidustry may he said to Inive oidy commend 

1 i "f V' '!*'■ world .shortage of oils 

rai«-U prl<-e.s. Kola; is (he ,eulr<‘ of llie indusatr 

f'u nines'' , '■‘‘’^"•■‘1'^ shipping 

h(M. ■(, k , VVhile there has 

hf(n a lack ot tonnage all over th<‘ W’orld, tlie 
.Ta panose have im.inlaiiied their steamship lines to 
piactically all (he Far Fast r>ortN, and Kobe has 
iKsm supplied with copra from Singnjxjre and Java, 

from Vladivostok, pcamits 

fioin r.slngtao. cot I on smsi from 'Pientsin and 
Sliaiigliai, rape secsl from Hankow and India, and 
castor beams trom ('liina and India. The result- 
ing oils have also beem shipped direct lo all parts 
of the world, q’he ouljuit of oils fivim the KoIm' 
di^lrirl is now jilwuit .*1700 tons month divkh^l 
apiiroxmiately as follows .-Soya 2100 tons, coco- 
Jiiit IPM), rape s(*od 1 400, eotlori seed r»00, but 
the proportions vary with (he (pianlilles of raw 
materials avnilahky q’he variety of raw materials 
Is a great advantage as tiu* mills can he turned 
trom one product to another, generally witli little 
alterati(m, to iiu'et sjM'cial dennuids V>r to tit In 
with the seasons of the varionsTjdanls, and are 
thus kept Colli Iniionsly at work. T’he mills varv 
in size from a prodmIJve capacity of 10,000 lo 
:{(;0,000 gallons per month, flaw are’ all situated on 
the coast and ail except om* use tlie pix'ssure sys- 
l<‘m. tlie oru' evcejitioii uses the benzirn^ extraction 
ni(‘tlio<l. ^riie prc'ssiin' inoeesses an* very similar 
i<i tliosi* Used in AiiK'riea. in ||u* round tyVK* 
liydranlie piess the amounl of oil ('xtracted at each 
misliiiig is generally small, and as many as 3 or 
4 o)>eralions are iK'cessary wllli copra and pea- 
nuts. Th(' fiat ImmI recta iigii la r pivsst^s give a 
lilginu* yield of oil p('r ernshing hnl the oil needs 
nioiN' n'tining. Oiu' plant is imlng ilio latest type 
of rotary seri'W (‘xpeller mill willi great siwess. 
Tin* iHuiziin* (‘xlraclion pro(jess is at ]iresciit suffer- 
ing from the high rust of spirit. The .Tapain'si* 
mills clarify tin' (^ils by liltratioii. hut do not 
ri'inove tin* fnn* fatty acids. ’Pbe war lias cr(\ate(i 
an (‘noriiious d(*ninnd for (xislor oil as a Inbrii'ant 
for aerot>laiie engines and the production lias been 
increased to the limits of the available supidy of 
(.'mtor Ix^aiis. Pi'rilla nil obtaiiUHl from the se^Kl 
of an Asiatic mint (Pi rifla ocumoidcs) Is made in 
considerable quantity; it is a drying oil used largely 
ill Japan :is a subslltuto for linseed oil. This pro- 
duct should bc(*ome better known. 

The oils are generally sliipix*d from Kobe in 
secondhand tins wblch havi* previously l>€*eu used 
for .lv(‘ros(‘m‘ or petrol. This usually entails a 
leakage loss of aljout 5 jvr cent., but the use of 
iiiort* efliclent and costly pai'kages such as barrels 
and drums is prohii»itcd by the high freights foi 
n'turned empties, whereas tin* old tx'troleum tins 
arc not returnable, Altimqils to use tank steamers 
have so far failed owing to (Ik* want of large 
storage tanks and pumping machinery. 

^’he general outlook of the Industry is good 
a 11 hough it I.S thought in some quarters that the 
njx*x of prOvSixirity has beem ivached. One very 
InUKirlant fac*tor Is the sale of the presaotl cake, 
and, generally, .lapanese mills have been able lo 
dispose of their out|)ut lot'ally, but occasionally 
mills have had lo close down owing to the low 
price of coke. The ImporUnce of oil cake prices 
Is shown by the fact that at the June prices of 
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this year, 70 per cent, of the proceeds realised 
ficom soya beans came from the cake and only 
80 per cent, from the sale of the oil. (Sec also 
this Journal, 1918, 439 r.)— (I/.S. Com. Rep., 
Got. 80, 1918.) 

loTestigatlons of Vefjetable Dyes in Japan.— The 
British Consul in Shimonoseki reports that as a 
result of investigations instituted by the Depart- 
ment of Agriculture and Coininerce, some sixty 
varieties of trees and twelve varieties of plants 
have been found to have value as raw material 
for dyes. Some of these are enumerated below 

Plnus densiflora (Japanese: Aka-matsu). — The 
leaves of this tree, found throughout Jaiian in a 
wild state, yield a dark bro^vn dye u.sed for cotton 
yarn. Finns Thnnhcrffii (Kuro-nuitsu).— This 
common variety of pine gives a dark dye which may 
be extracted as follows :~I0 parls of fresh knaves 
are added to o-3 parts of sulphur and ten parls of 
sodium sulphite and the mixture heated with water 
for live hours. The resulting dye commands a ready 
sale. Chastnut (Kiiri).— Treated with eoppi'r .sul- 
phide, the bark yields a dye for saddlery ware.s. 
The leaves and bark yield a black dye for silk, and 
the root a yellow dye for staining furniture. Quer- 
oti8 (letUnta (Kashiwa), — A decoction of the bark 
gives a material used for dyeing hemp, cotton, etc., 
a khaki colour. Qucrcus scrrala (Kunugi).— The 
fermented leaves yield both brown and deep green 
dyes. Pomegranate (Zakuro). — The hark of this 
tree gives a leather dye. Pasanla enspidata (Shll) 
yields a dye used on fishing nets. Camdlia Japonica 
(TsubokI). — The loaves wlum pres.sed yield a green 
which la used for dyein!> cheap nio.squito nets. 
Myrica ruhra (Yaniaromo;.— The juice extmetod 
from the leaves ami bark glve.s a dye for fi.shlng 
nets, akso a priming for indigo dyeing, and Is used 
for dyeing khaki uniform cloth. EU uritcs rordata 
(Ahura-giri), Quercus-Oilve (Ichii), I’agoda-troc 
(Enju), JuglanH ^ielxihlii (Onigurunil), Raphio- 
lepis J aponica (Sharimbai); and several other trwa 
yield dye material from their Icave.s, bark or roots. 
The following plants also yield dyes of value : — 
Swertia Chinensis (Senburi), Lespedeza pilosa 
(Neko-hagl) and (Joptis (Oreu).— (f^d. o/ Trade J., 
Jan. 9. 1019.) 

OENKUAL. 

The Imperial College of Science and Technology, — 
At a meeting of past and present .stud<‘iits of the 
Imperial College, lield on January 29, It was 
resolved, with but one dissentient, to forward a 
petition to the gov(‘vnors of the <-.'oll(‘ge urging 
them to take immediiite stops to rals^‘ I lie College 
to the rank of a university, distinct from the Uni- 
versity of Dindon, with povvoi io confer its own 
degrees in soiiai<H‘ and technology. The p<‘titlou 
states that in the past the Empire has sulTered 
from lack of men and women tralm'd in the 
methods of science, :;'id iiartlcularly in the appli- 
cation of scientific principles to Industry : that 
public interest needs to be stimulated at the pre- 
sent time wdien, owing to the war, there has arisen 
a dearth of trained students; and that the creation 
of such a proposed Imperial University of Tech- 
nology is needed to inet‘t the evor-increaslng 
demands of Industry for men trained eflicienily 
In scientific and technological work. Uj) to the 
present, students of the College who wished to 
obtain university degn"e.s have had to enter for 
external examinations, and this has entailed the 
expenditure of much energy, without Improving 
their knowledge or powers of research. 

Destruction of Opium,— A Reuter telegram from 
Shanghai of January 21 last, states that one-half 
of tlie opium stocks purchased by the Chinese 
Government In 1918 has been burnt by order. The 
balance wU! be burnt immediately, value of 


the stock, If it could have been sold locally, would 
have been £5,000,000.— {8footaw(iw, Jan. 27, 1919.) 

Proposed New Cysnamide Works at Workiugtou.— 

The St. Helen's Ck)lliery and Brickworks Co., Ltd., 
Workington, has been acquired on a cash basis of 
£12 for each £5 share of Its issued capital by 
Nitrogen Products aud Carbide Co., of which Mr. 
A. E. Barton is chairman. This company, it is 
stated, is to establish a works on the site of the old 
We.st Cuniboiiand Works at Workington for the 
manufacture of cyanamide. Coal, limestone and 
cheap water supply are all near at hand in the dis- 
trict. (’ai-blde will be an important product of the 
new industry, and the iilaiit will provide for the 
working of all tlie by-products of coal. The works 
will need 3000 tons of coal ix‘r day, and turbines 
will generate 120,000 horse-power. A cajiital of 
£5,500,000 i.s Involved. The works will take two 
and a-half years to complete and will ultimately 
employ 4000 hands. 

Engineering Training Organisation.—Subsequont to 
the conference of engineers and educational workers 
held at the Institution of Civil Engineers in Octo- 
ber, 1917, an organisation was formed with the 
object of ju'uiuoling engineering training in its 
xvidest sense. A secretary, wlio must bo a quail- 
lied engineer, Is now to be ni)pointed at a salary 
of £1000 per annum to take charge of its ojicra- 
tlons, which will include giving advice to parents 
and youths', encouraging employers to give full 
educational facilities to their pupils and appren- 
tice's, and co-ordinating the interests of different 
branches of the ju-ofession. 'Fhe fund.s neces.sary 
for the support of the organisation are being siqi- 
plicd by voluntary contributions. 

The Australian Chemical Institute.— Mr. C. P. 

Canister de.siri's us to state that he is acting as 
representative in Great Britain of the above organi- 
.sation, and tJiat all Australian chemists now in 
tills country who wish to have iiarlJculars con- 
cerning it should ajiply to him at : 0, Maiden Lane, 
J.oiidon, W.C. 2. 

Status of University Lecturers and Assistants. — 

At: a rec(*nt niCMfilng of the General Council of 
St. Andrews University, a ri'port of the confenaice 
of General Council delegates of the Scottish Uni- 
versities on the status and eiuolumonts of lecturers 
and assistants was submitted. In luoving the 
ai>provnI of the rei'ommeiidat Ions of (hat con- 
ference, Mr. J. J'homsoii said that for a long time 
lecturers and assistants luul felt that they occupied 
a rather anomalous position In the University. 
Since the war began they laid also felt that their 
salaries were quite Inadeiiuato, and they further 
desired rei)resenlatiou on tlie administrative bodies. 
Profes.sor liurnelt seconded the motion, and pointed 
out that with (lie interruption of University work 
caused hy the war, amt the liidueonients the Civil 
Service weri' offering, it would not now be possible 
to get the kind of man they required for their 
higher leaching work at the old salary and the 
old status. 'riie meeting aiiproved generally the 
confermK'c’s recommendations, aud Instructed the 
clerk to convey it.s decision to the University Court. 
—(l^coUman, Jan. 27, 1919.) 

Manganese in Egypt.— The Sinai Mining Co. made 
its first shipment of manganese- iron or(^-4000 tons 
—to the United Kingdom in October last. Tho 
mines ai-e situated In the south-west of the Sinai 
Peninsula, about 15 miles from the coast of the 
Gulf of Suez, and they are connected hy rail for 
U miles and by ropeway for 6 miles with the 
port of Abu Zeiilma which is well equipped for 
storage and loading. According to the Egyptian 
Ministry of Finance, the average ore contains about 
35 per cent, manganese and 28 per cent. Iron: 
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large quantities of this grade are available.— (J?d. 
of Trade J., Jan, 16, 1919.) 

Clays ia Nigeria.— The Comptroller of Customs at 
Lagos has forwarded the following analysis of a 
sample of clay (used by the natives as a dusting 
powder) fi*om Ozuakole, a village aboi^t 80 miles 
up the Eastern Railway In Nigeria -Silica 47-4%, 
alumina 31-2%, ferric oxide «*0%, lime 02%, water 
10*55%, undetermined 3*75. This clay therefore 
closely approximates to Chinese kaolin. 

Fire-clay of good quality has been discovered in 
the Udi coallield, and is available to merchants In 
Nigeria or other Colonies at the following prices 
(f.o.b., in small quantities and exclusive of bags) 
Port llarcourt 2». Cd. l)er cwt. ; Lngos fid. \m' 
cwt. A copy of a report furnished by the Imperial 
Institute may be consulted at the Department of 
Overs(ias Trade.— (Rd. of Trade J., Jan. Ifi, 1910.) 

Minerals and Manufactures in Mesopotamia. — Little 
can be said about minerals in Mesopotamia, for 
little is known. The prospects of petroleum boring 
have attracted some attentiou. Petroleum was 
formerly imported almost wholly from Russia, but 
in 190fi Austrian and American low-grade oils 
obtained a footing and advanced In favour. Oil 
engines and oil lamps came more and more into 
use and conaumi>tion incroawd. Just before the 
war the development of the Aiiglo-Persiau (Com- 
pany’s oil fields naturally alU‘i*ed the situation, 
and Anglo-Persian oil promised to monopolise the 
local market unless petroleum wms discovered in 
considerable quautitie.s in Mesopotamia it.self. A 
belt betw'ceii Kirkiilc and the Per.sian Culf is cer- 
tainly oil-bearing in parts, though production has 
not been attempt'd upon any scale. large por- 
tion of this belt lies over the frontier in Persia. 
Tliore are other belts on the Mid<ile Tigris and on 
the Euphrates south of Hit, but the economic pro- 
sptH'ts in both cases are quite uncertain. Coal, 
lead and iron deposits exist in Northern Meso- 
potamia, and in tli(‘ nmioto past gold w\*ts re(‘overed 
in the Rohtar Valley. 

The manufactures of Mesoi>otamla are few and 
primitive. Steam machinery was used in the mili- 
tarj cloth factory at Pnghdad, but the other indus- 
tries may i)roperly be classed ns handicrafts. Mill- 
ing, tanning, bo:it-bnilding and briek-maklng are 
carried on for native supply, and there are 
a f('w luxury trades, such as silk w’eaviug. metal 
w^orking and the distilling of the spirit called araq 
from dates. The silk factories of Raglnlad are 
famous, and the cultivation of the silkw’orm wms 
at one time a nourishing industry. Tanning is a 
solid industry, .though tlie uiethods are i)rlinitive, 
and bricks are ina<le all over Mesopotamia. They 
are either used \iuburnt or fmrned In rougli wooden 
kilns. When the Ilindia Rarrage w'a.s construebMi 
the native method of making bricks w'as found to 
be the best and elicapost.— (Rd. 0 / Trade J.,Jan. Ifi, 
1919.) 

The Mineral Wealth of Montenegro.— It is probable 
that large mineral deposits exist in Montenegro. 
A very prolific vein of iron ore, wliidi may w’cll 
contain millions of ton.s, runs from Southern Dal- 
matia, via tlic Sutorman Pass, into Montenegrin 
territory. Coal has been found at Berane, mineral 
oil at Virpazar, and quicksilver near Ulcinj. Dur- 
ing the war the pro8i)Cct8 of this mineral wealth 
have much Improved owing to the development of 
the roads. In future the Boeclie di Catlaro will 
be the natural harbour of Montenegro. — {Weltwirt- 
sohaftszeitung, Deo, fi, 1918. 

Kaolin Deposits in Bavaria.— In pence time 
Germany obtained the bauxite for her aluminium 
production from Southern France and Dalmatia. 
During the war geological Investigations have 
shown the presence of valuable clay detosits, con- 
taining 35 per cent, of kaolin, at Tittllng, Metten, 


Deggendorf, and Passau (Bavaria), but these clays 
contain more silica and iron than bauxite.— (2. dc« 
Ver, deutsch. Ingen., Dec. 7, 1918.) 

Discovery of Graphite Deposits in Finland.— The 

graphite deposits discovered at Berttula in Tyrvis 
are, according to expert opinion, the largest yet 
found in tlie north. A company with a capital of 
7 million marks has been formed to exploit them; 
ami I ho necessary iiinchiiicry has been ordered 
from Germany. — (If uf oudstadshludet, Dec. 2, 1918.) 

New Manganese Iron Field in Java.— The .works 

oslablisiied in Central Java, w’lth a capital of 
500,009 llorlns, to develop the manganese iron field 
there, is said to Ik* meeGng with great success, and^ 
according to the Soerabaja Uandelsblad, promises 
to prove a serious rival to the British Indian man- 
ganese undertakings. - -(Vit a icfj Con rani, Nov. 27, 
1918.) 

The Alsatian Potash Works. — Seven of the fifteen 
works are in u position to prixiuce. Four are 
eJitlreiy Fr<*nch, seven are German, and the remain- 
ing four are capitalised as to one-third by the 
Govt'rnment of Alsace-Lorraine and two-thirds by 
Germany. Very little work has been done during 
the war and serious lliM)dlug has occurred in many 
parts. The Germans Inive carried oCf most of the 
workmen, and there is a shortage^f labour.— (Ec/io 
do Paris, Dec. 28, 1918.) 

Iron Ore Deposits in Russia.— The iron ores of 
the Goviu'nments of Rjiisan, Vladimir and Nijnii 
Novgorod are of hlgli metallic content and very ex- 
tensive. The dei»o.sIls in IJi)etsk in the Govern- 
ineut of Tambov are exceedingly valuable and yield 
an excellent cast iron, I’rosiK'Cting in the Alapa- 
Jew(‘r district of the Urals lias disclosed the follow- 
ing ore reservc.s (in millions of poods) Slnitschi- 
liinske group 100, Syrja never group 1000, Alapa- 
jower 1200, total 2()00 million poods. Up to the 
pres<*nt about 5 million powl.s has bc'cn produced 
annually (pood=3fi lb.). The average Iron con- 
tent of the ore is 15 r>cr cent.— (/. angew. Chem., 
Nov. 29, 1918.) 

German Mining Operations in Serbia.— Among the 
discoveries unuU* by Gorman (rngimnn'S in Serbia 
during the war w’ore 10 deposits of metalliferous 
ore, 2 of magnesite and 1 of aslK‘stos. At Pustenik, 
norlh-west of Kllslian, experimental w’ork was 
carried on for some months with a view to exploit- 
ing .serpentine asbc.stos, but had to Ik? abandoned 
owing to the smallne.ss of the deposits. 

In July, 1918, (‘xi)erliuents were commenced on a 
bismuth deposit at Gradlste, 15 kilos, south of 
Kniazevac. In the then occupied ai*ea work could 
only be carried out with the chromium deposits of 
Gorantza and Greehaue. The copper mines and 
smelting works at Bor were left to Germany by 
Bulgaria to work for the duration of the war. 
Tlie chrome-ore mines at U.skub, sltuntwl In the 
Varda r Valley, w'cre worked by Bulgarians, w'hil.st 
the Plakalnitza-Ellsseiiia CopiK.*r Mines and Works 
w'erc operated under the authority of the Prussian 
War Ministry. Most of the copix‘r ore was treated 
In a special furnace at the w’orks. 

The Probeda mangane.se mines at Posharevo 
were worked by the Bulgarian War .Ministry, the 
Berlin Manganese Ore Co. supplying staff and 
materials for the purixjse.— (E. des Ver. deutsch. 
Ingen., Dec. 7, 1918.) 

The Dannemora Iron Mines in Sweden. — ^The 
Daniiemora mines supply hicmatite ore containing 
59*2 ijer cent, of metallic iron, 1*59 per cent, of 
manganese, 0*0025 i)er cent, of phosphonis, and 
0*056 ixir cent of sulphur; nearly 80 per cent, of the 
ore is pure oxide of iron, and the minute traces 
of phosi)honi8, copper, arsenic, and zinc pr^nt 
are not sufflclent to affect the quality of the 
The sulphur Is cUmlfiated by roasting the ore, and 
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the h^h-class steel produced is chiefly due to 
careful treattaont and the fact that no other fuel 
than charcoal is used in smelting. The ore is 
principally derived from open quarries situated 
^low sea-level. One thousand gallons of waler 
per minute is pumped from diflenmt iKunls hv 
means of cleefrical].v-drlv(Mi eeulrifiigal piimp.s. 

Ko / about .‘12 acres, and the output 
18 b.V>00 metric tons i)er aiuiuiu. (Tt'knisk TUI- 
‘thrift, Nav. 27, 191S.) 


Tin in the U.S.A. in 1917.- Duriu- Ud7 llie I'uited 
States imr>orled 77,K(i(i short tons of tin or r,7 i.er 
cent, of the world’s total output. This amount is 
tlie sum of two quantit I«‘s, riz., 72,109 sliorf tons 
in nietalllc form and .5.700 tons esliiualed as 
leeoverahle from !),0al Ions of llolivlan (*ouc(*ut?'att‘s 
imported during the year. 

Tile high price of fin has ereati'd an inhaisitied 
investigation of I’.S. deposits, tmt Ihe oaflook is 
unpromising, tin* 191S tin outj)ut being estiin.ated at 
not more th.an 200 tons of im^tal. Al.aska is still tlie 
main ormprodiieing <'<ailr*', wliere fh<‘ tin ore is 
mainly a l)y-prodiiel of alluvial gold mining opera- 
tions. I)<na‘lo])iueMls arc taking plae(‘ in \eva<la, 
where ore lias beiai found, but so f.ar is too thinly 
dlstributml to lx* work.ihi(‘. ’^rinu'e lias Inaai a little 
activity in S. iMkola and X. and S. (’arolina and 
then^ is pro.spect of some in d’l'xas. 

In 1017 three-lonrl hs of tln‘ ore ex|»orf(Ml from 
Bolivia was siait to England for smelling .ami the 
equivalent in metal iv-ieviiorted to the I’nileil 
States. Previous to the war Germany h.ad Ireated 
nmeli of this, and il is clainual that It would b(‘ 
moiv oeonomieal for tlie o - to be shippial dinatly 
to the States and siiu'lhx] fhe>e. The two Amerie.an I 
smelling linns Iioih' (o iiave an lasllmatial eaiiacilv 
of between 1 1.000 ami IS, 000 tons of met.al for 101S. 
Seventy Ions of tin were (deei rica ll.v smelted in 
Pollvla ill 1017, and a new (’liiliaii plant is <'.\i>eetod 
to produce tliirty Ions per day. 

The (]uanllty of tin impor1<'d as nud.al lias risen 
from 47,500 short ions in 1011 (o 72.100 in 1017, the 
Straits Sid tleimaits, Pnglaml and Duteb East 
Indies supiilylng llie Imli^. The prl<-(' of Straits tin 
steadily ruse during th(‘ year from IMO eenis in 
January to S.5-.‘)5 C'enls p(>r pound in liecemlxer. A 
comriarisoii Ixdwi'en jadee and world’s output, 
illustrated iiy two iilotled eurves, sliows that the 
price of tin liad rismi at a soim*wh:d fasli'r rate 
than the world's output. The war, liowevor, lias 
had a eonsideralile efl'ect ufxm Ihe price and .supiily. 
The eoniplete blockade of the Genfral Empires h.ms 
added 21,000 .short tons of tin to lh(‘ available .siqiply 
of the rest of the work!. 

The world’s ]>roduclion in lOl.d was estimated at 
149,2.% short tons of tin, and in 1017 at i:;7.200 tons: 
the steady yearly deeline of th(‘ Federated Malay 
States lielng eountcrbalanced by tli<‘ ima-e.a.sed 
Bolivian iirodm l ion. This decline is attributed 
fiailly to a decri'.nsi* in latioui- supply, but it Is 
probably due to thr a f proacliing cxbaiislion of the 
richer, nioi-e easily worked deposits. E.xfHuisivc 
lijslallations will be necessary to work tlie lower- 
grade depo.slts proiilably. Between 70 and 7.5 per 
cent, of thi'so Atalayan mines an* um^er Gbinese 
mnnagemonf ami the district is second only to 
CJornwmll in the production of lode tin. Fifty per 
amt. of tfie world’s tin is iiroduciHl wltliiii the 
British Empire.™ ft . aS. Gtol. l^nrr., Hrpt., 1018.) 

Saving Coal in Boiler Plants. - A 'I’ls liniivil Paper 
(No. 205) on tills suli.ifs't has issued by the 

United States Hiireau of INIines in lh(‘ iiiterixsl 
of more emcieiit utilisation of fuels. The author, 

H. Krelsinger, is of the opinion that large iilants 
are usually well equippal and operated with 
efficiency, but that, small and medlum-.slzed plants 
are badly equipped and inefficient. In the average 
steam plant about “ 57 ])er cent, of the heat in the 
coal burned under the boilers Is utiligp# In making 


steam and about 43 per cent, la lost.** The opinion 
is expressed that the average efficiency can easily 
bt‘ raised to (17 jwr cent, and exceptional Instances 
are mentioned where efficiency of 80 i>er cent, is 
obtaiiieil. The automatic C’O,- recorders are recom- 
mended, but m.'uiufacturers are cautlonal against 
dei>ending entirely on the figures given by appa- 
ratus of this class. Such a recorder does not indi- 
cate the incoinpleteuesH of combustion, and there- 
fore an Orsat or other suitable apparatus Is essen- 
tial, not billy for cheeking the accuracy of the 
figures imlicatirig the percentage of earbon dioxide, 
but to show how much, if any, caihon monoxide 
is iiivseiil. All averagi' of 10-12 jier cent, of the 
former in fine gases, the author thinks should 
Ik‘ considered good, [irovlded the ix^rcentagc of 
iiioiioxide b(‘ low. In .some up-to date factories Ihe 
liighest possible tierceritage of dioxide consistent 
with tlie idimination of monoxide is aimed at. The 
advantage of a rajiid ami eonveiiiont method of 
regulating the air sujiply is leferriKl to, and, as 
a guide to aceiirncy in selling the damiier, draft; 
gauges wUi<'li enn be e.asily seen by the fireman 
ar(‘ reconimemleil. Th(‘ imi>ortam*o of cheeking tli ‘ 
tmiiperatun'S of exit gases is empliasised, and 
ref<‘rence is made to the ms-i'ssity of keeping 
aecurati' ami reli.ible riH'ords of fuel used, water 
evaporated, etc. The ]>ai)(‘r deals wilh an iiupor- 
laiit subject and gives useful iiiforiiiation in a 
I'oiieise form. 

The Fuel Problem in Brazil.— Before the war 
it was easier and eheaj)er to inqiort eoal than to 
.‘it tempt the devidopmeiit of luilive resources. 
Where eoal could not be obt.aiued wood was used, 
and exciq^t in Bio de .Janeiro little eajillal was imt 
into hydro-eleel rie .seliemes. In IMi;;, 2,5.‘>t),000 tons 
I of coal was imiiorled (S9 ixu* cent, coming from 
Englaml), whilst in 1917 only 877,975 Ions came into 
Ihe country (21 per eiait. from England and over 
78 per cent, from I1 h.‘ Fiiiled .States). 

'rb(‘ Eederal Government has recimlly been taking 
.st(.‘ps to (‘iicourage the lixploitat ion of native fuel 
r(‘Sonrees, whieli eonsisl of: — (1) Goal de])osIls of 
the .‘I soiitliern .stales, Rio Grandi^ do Sul, Sanla 
Calheriiia and Parana; (2) somi' infmaor seams of 
eoal in Sao Paulo and lignite in l‘ara and 
Ama/onas; (3) oil from the I’ahla n^gion; (4) oil 
shale fi’OMi 15arabylta ; (oi wood, which is abumlant 
everywhere; (9) w.iler powm* from the ca.se.’ides 
ami l.alls ol llie coastal highl.amls. Tin* avi‘rag»‘ of 
lilt* amilysi's of 21 .samjiU's id South P.raziliaii 
eoal gave .—Moisture, 2t;4 per emit.; volatile 
matter, 22 ;;i per cent. ; lixial earbmi, i2’01 per cent. ; 
ash, .‘I2'2(» per ci'iit. ; sulphur. 9-22 r>er eeut.: phos- 
phorus. tMt2:! piw cent. ; "e.alorilie value, IjOO'.l B.T.U. 

'rile two chief mlm‘s now woi'khig ai'i‘ lln' Sao 
Jeronymo and lli(‘ Jaeuhy. The first has two 
.shafts and is producing 9.50 tons daily, ami exju'cts 
wilh ;i thinl shaft to ]u'odiice over 1000 tons per 
day. 'rill* .iaeuliy mine was (‘xpixled to turn out 
about 10,000 tons per nionlb by July, 1018. Tlu? 
latter mine is partly owned by the Government. 

Gofisiderable interest is being shown in the 
dev(‘l()pnient of the Baliia oil W'ells and of the 
I’araliyba .shale. The latter is nqiorted to richer 
than Seofcli sliale, yielding 19^ per cent, of oil 
(about 35 gallons per ton of sliale). The forest 
area of Brazil, estimated at 1,500,000 sip miles, 
ylidds abundance of tinilKir fuel, wlilch has been 
used extensively; but only recently has attention 
iieeii paid to ^e-afl'oreHta^ion. The (’ucalyptns tree 
has been successfully introduced; this tree yields 
wood at the end of 5 years. During the fuel 
shortage wood has been largely used on the rail- 
ways and river steamsliips, but Its use has not 
been entirely satisfactory, especially on the heavy 
climbs ov^ the coastwise range from the man- 
ganese ana Iron mines of Minas Geraes. Powdered 
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wiiHte coal has been used on a number of loco- 
motives specially equipped for burning c*oal dust. 

When normal conditions once more prevail it Is 
aiitlciijated that Brazil will again become dejxmd- 
onl almost wholly on iinrwrted fuel. The Itnblra 
Iron Co. (English), whieli is ex]>loliing iron mines 
in .Minus Gerues, propost‘.s (o run a fleet of vessels 

10 Europe carrying Iron ore and returning with 
European coal. Water jtower developments are 
afoot in the Slate of Sao Tanlo, and already a 
nuuihor of small fa(*tori<'s deptmd on the hydro- 
eleelrlc power from the plant In Sao Panlo (^-lly. - 
(t/.S, Cotn. Rep., Nov. 2H, 191S.) 

Vcfjetnblc Oil in Brazil (Para).--A rei>oii from th(‘ 
Brilisli Consul in Para .stales that during the war 
Ihe juannfacliin' of salad oil from tlie Ilrazil nut 
(caslanha) was (‘.sl.ahlislied at l‘ara. In ordinary 
timi's tli(‘ price (jf tlies(‘ nuts Is too higli for the 
maiiufaclure of oil, and il is not y(*t ecMiain fhal 
the new development will he ixninaiHuil . One ewi. 
of see<l will yield 11,1 galls, of oil, and of th<‘ I wo 
faclories at ]>r(‘seiit engag('d on tlu' work on<‘ of 
th(Mii has a maximuni oiiliuil: of galls, ixu* 
day. 'I'he ])roc('SK is simj)]!' and pra<'l icjil. Tlie 
k(U‘ji('l l!a.'< lirst ♦<» h(* taken fi’om Ihe .siiell, and in 
oi'(i(‘r lo faeilltafi' this proe<‘ss Hie mil Is snhje<-ted 
to healing hy means <d’ steam, or In an ovmi. 
Female liaiul labour is emiiloyi'd in slielliiig. on 
complet ion of whieli Ihe keriK'l Is ]»laee(l in a r(‘volv- 
ing cnislK'i*. and Hu' oil is (‘\lra<‘f('d troin Hie 
j-esiiUanl pa.ste hy hydi’aulii' ]»j'<'ssnj’e. '’I'Ik^ tillered 

011 has a iuiiv light goidmi colour, and lioth in 
flavour ami odour is v<*ry ]»ala(ah!e and agree 
ai>le. fl'lie residue is :il present us(‘d for fuel in 
Hh' factory, hut it lias every aftiK'a ranee of l>eing 
adJiili'alfly suili'd for Hi<‘ manufaet tiro of eallle 
food, fl'iu' nut -shells an' c(msumcd In Hie factoiy 
furnace, and Hu' a.slies could no doubt Ix' uHlksoil 
for tile manufacture of alkali. 

1 hiring Hu' past .vear Hie same faelory utilised 
.oO Ions of iicuuba nuts iu Hu' maiiufaeture of a 
fa I used iu eandle and soap making. Polh sliell 
and keriK'l aie usi'd in Hie proce.ss, ami it is staled 
I hat tlie raw mat ('rial yields only flO per eent. of 
fai owing to Hie existing deticient mechanical 
insl.i ! 'al ion, hnt Hint better n'snlts are expi'elcd 
from Ihe ai>plicnllon of a (hemical proo(‘s.s which, 
is at pn'sont Ix'ing studied. 'Ihe fat now produci'd 
is sold for M inilri'is (Is. hi.) per kilo. Tlie 
('Xports of nciinba links during Hk' first six monihs 
of I!)1S ;imonnled to -tS.I.MIlT kilos., of which ilfl.flflO 
kilos, went, lo Europe and tin* romaindi'i- lo Ihc 
south of Rrazll.— (7hk of TnnJe Jou. 9. Iflllt) 

Crisis in the Oernian Sugar Industry.— Tlie sugar 
industry is llireati'iied wiHi a serious crisis, lead- 
ing po.ssihly to a coinjilete ('olla]tse. on account of 
the Kuddi'ii demobilksal ion. The eliii'f lU'cd is td’ 
coal and tlie means of transjiorl ing Hie beidroot, 
whicli is now exiiosed to the cold and may spoil. 
The snddi'ii withdrawal of prisoners of war has 
h'd lo a shortage of labour wliieh has hitherlo hy 
no means Ix'en made good by the inlrodnctioii of 
demobilised workers. In addition, Hie Workmen’s 
and Soldh'rs’ Councils in some districts liavi' 
already inirodiiced Ihe 8-hour day. which Is eeoiio- 
mically unworkabli' In Ihe .sugar industry. Press- 
ing represeiilations hav<‘ lieim made to the Govern- 
ment and other authorities, wliieh have promised 
every consideration.— (Wc///iani/c/, Nov. 29, 1918.) 

.\lcohol from Swedish ,Whfte Moss.— The County 
Syndicate Aktlelxilag has iietitloned the Swedish 
Government for permission to make 5,000,000 litres 
<1,321,000 gallons) of alcoholic spirit from white 
moss, Ipf which tliei-e ai’e enormous quantities 
available. The quality of such alcohol Is said to 
be very good, and Its cost less per litre than spirit 
made from grain or potatoes. It <!$|n be easily 
denatured. The petition proposes that the alcohol 


be manufactured under ofliclal suriervislon and that 
the Government be taken in as a partner.— ((7.8'. 
Com. Rep., Dec. 21, 1918.) 

Protest against Nationalisation of the German 
Dye Industry. — Considerably more than two 
thousand technical and comim'ivial ofllclnls of the 
Leverkusen Dye Works (formerly Fr. Bayer and 
Co.) have simt a P'legram to the Imperial Chan- 
cellor prolostlng against any atlemiit to nallonalist' 
Ihe dye ami medicaments Indii.slry. Tliey point out 
that dyc.s and pharma ecu I h'.al products arc among 
G»‘rm:iny's cliicf exports, Hiat lh(‘ raw materials 
for their production arc entiri'ly of home origin, 
and thal Hieir sale in foreign coiiniries is the uksmiis 
of bringing much money inlo Ihe faHu'rland. The 
industry, which has hirii built up hy iinrcmilting 
scientific and commercial acIlvHy, was only able to 
at lain il.s coimminding position hy reason of its 
friHsloin from hnreancracy and Its disicgard of 
cosks, however great. Nationalisut lou would lx* 
the (piickesl and suri'st UH'lhod of completely 
wrecking Hu's I'xample of (Icriii.Mii Industry.— 
(/. (Dxjeir. Chon.. Drn. Ifl. 1918.) 


REPORTS. 

TliE MANCIIESTEP FSERS’ 

ASSOCIATION. 

llK.MOltV.MiU.M KOU 1917-18, IIV E. SilMMEVF.K, 
('IIIEC E.NtiiXKKIi. 

.\n invc.stjg.-il ion into a nnmlx'r of waler softening 
pl.inks showcf] that tlu' jiriricijdes of the various 
types had not Ix-eii imiterially changcfl during the 
pasi lifk'i'ii yi'ars. Tlie Pcrimilil i>rocess, which 
involves no diminiiHon of mineral malter but 
simply the cmiversion of sails of calcium and 
magnesium into tlie corres]>ondiug sodium sails, is 
('xpeiisive liy rea.son of Hu' quantity of common salt 
required for regi'iieral ion. Two Ions of salt are 
n'qnired for every Ion of lime removed from tlie 
water; more<>ver, the salt must be as puiv as 
]H)ssible, (be oiiliml, being nearly donliled by using 
jmre salt insti'ad of rocJv salt or ualural brine. 
The Irealed watt'i* eonlains a relatively largo 
(pianlily of di.s.solvcd salts which ;u.*cunuilate in 
the boiler and neci'ssit.ale frequent blowing down. 
Till' proci'ss is sometimes list'd as a means for 
rt'moving (lie residual hardness left l\v the lime 
and soda process. 

Tlie degree' of eom])letion of the softening 
relictions in llu' lime and sod.i jirocess are deixmd- 
(‘ul on Ihn'e faciors: lemitcr.atnre, time and con- 
tact. II lias Ixx'ii found that hy allowing pure 
c.alcinm carhonaH* to act on sodium sulphate 
solulion, a read ion takes pl.aee wliieh is equivalent 
te> Hie production of 2 43° of l.ardness; other 
similar experiments indicate that the ordinary 
epld soflening jiroeesses cannot redtiee the hardness 
below 2 F. Ample' lime and agitation must Ix' 
allowed for the completion of the' reactions before 
any nl tempt is madt' lo separate' (he i>reeipitated 
maHe:‘r from Hie softened water. Further, in order 
to faellltate removal of the precipilnled matter by 
sedimentatiem and flltratlon, larp' imrtlclea should 
Ix' allowed to fenan. The oondllioiis governing this 
are Tlie slower the elie'rnlcal process, the higher 
the lemperatnre at which it should be carried out; 
and the inore^ viok'nt the agitation of the water 
under tix'atineul, the larger will be the sediment 
particles. 

The malorlty of continuous softeners citrate on 
the principle that, in th(' absence of eddy currents, 
the downward velocity of the majority of the par- 
ticles is greater than the upward velocity of tbe 
water, those particles w'hlch are too small to sink 
being carried forward with the water and caught 
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iu the filter; this would include all solid matter 
produced by any softening which had taken place 
In the settling tank. By causing the treated water 
containing the suspended matter to flow horizon- 
tally In such a manner that eddy current. s are 
eliminated, the particles, being lie.avier, naturally 
sink, and a depth of clear water will be i)n)duced 
depending on the lengtli of horlzonlal flow. In only 
one softener, and in a somewhat modilied form, 
has this principle been adopted. luRntlichnit atten- 
tion appears to have been paid to (lie time nectvs- 
sary for reaetion, and to these settling and filtering 
problems. 

The tendency in some cases ol' soflenod water to 
cause corrosion is ntlrlbiiU'd to the co-exislenee of 
sodium chloride, sodium carbonate, and dissolved 
air in the water; sodium carbonate acting as a 
polarlser, and sodium cliloride, having the leverse 
effect, will produce patches of yioliirised and de- 
polarised iron, resulting in electrolytic corrosion 
of the depolarised areas. Good preventives are 
the ii.se of a slight excess of sodium carbonate in 
the softening oiieralion, or tlu‘ addition of tannin 
to the feed water. In no case was <‘oiTosion 
detected where Permutlt-t reatiMl water was iii us(‘. 

The possibility of ('inploying liot .softtuun-s or even 
distillers di‘i>ends on the eomidi'lmiess of the lieat 
exchange, and tlie costs on the jdant nsiuin'd to 
effect this. The removal of seali' ami sialiment 
gives tronhle. 

It Is import ant to keep a clo.se watch on the 
concentration of salts in the boiler, more i>ar- 
tioularly, as might he e\!K‘cted, wIku'c the feed- 
water is highly charged wit i .sodlnin chloriile, than 
'Where sodium sulphate is tin* main constituent. 
Collaiises are recorded when* In om* case tlie con- 
central ion of t)ie former n‘ached S jicr c<‘nt. and 
In another case not until tin* Iatt<‘r reached about 
:i0 (of the anliydroiis salt) per c(*nt. 

A unique (*ase of external uniform corro.sion is 
reporteil contn'Cled with tin* use of coke as a fuel. 
Anhydrous ferrous sulphate was found near the 
corroded part, and the cause is attributed to the 
absorption of snlidmr Irloxide by tlie scale during 
tlie run, and Its subs<»{pient conversion Into sul- 
phuric acid by absorption of moisture from the 
atmosphere when lying idle. 


THE PRESERVATION OE ET(n Ti> EGGS WITH 
TiOIUC At'TD. 

Report by Dr. A. W. J. MacEadopn ox the Work 

OF IxNSpErioRs OF F(m)I)S urRiNo Tilt: Vkai; 11)17-1^. 

(II. M. Statloia ry Otiict*. I’rice >UI.) 

In conn(‘xioa with tin; importaiion of licpiid eggs 
from China and viili tlie us<‘ of Ixuic acid in pre- 
serving them, ihe Report slates that i»rior to the 
war such eggs were ua^stly seat to Oermany, and 
that the few whiec eame to this eomitry Avere used 
mainly for indreurial imriioses such as leather 
dressing, and to a small cxti-nt for con feet ionery. 
Since 1014, however, larg(A consignments have lK‘<‘n 
received in the T’nited Kingdom, tlu^ t'gg yolk and 
egg albumen usually being [)ael:(‘d .sepanitely. 
Samples of yolk analysed by the (hty of L4>ndon 
Analyst Avere found to contain from l .T) to 2'08 per 
cent, of boric acid, and in some c.ases coininori salt 
up to 10 i)er c*ent. Avas found, together with a smaller 
amount of boric acid. The use of these eggs was 
formerly coiilined to the manufacture of cake.s, 
biscuits, etc., hut latterly large cjuantitie.s have 
arrlAred packed for domestic use In .small tins and 
jars containing the equivalent of 0—12 eggs, or 
more. In thi.s form the product has lieen available 
to the general public for use In puddings, etc., and 
AM tho amount of boric acid present has been 
fpuud excessive, its employment for domestic and 
irestourant use Is open to very iCrious objection. 


The Government Chemist has examined a series of 
samples paekcnl In this manner. The results showed 
amounts of boric acid varying from 40 to 118-4 gralms 
per lb., together with added water, some of which 
AA’^as probably due to the addition of this acid in 
aqueous solution. It was also observed that the 
proportion of yolk to wlilte Avas very different from 
that in genuine eggs: and the statements on the 
lalK*ls regarding the egg equivalent of the contents 
of tIieVackng(‘s were often quite misleading. 

The imbllc health auUiorities of the districts coii- 
eerned luive made it a condition of allowing the 
importation of pi‘e.si'rved liquid eggs that a 
guarantee shall be furnished by the imix)rters 
(1) that tlie material will be sold only to flrni.s 
engaged in the bakery, wholesale confectionery and 
allied trailes, and that wlien used in products pre- 
pared for human consumption the ultimate amount 
of boric acid contained in such products will Im* 
negligible In amount; and (2) that tlie eggs will nor 
be sold to the general public by retail over the 
counter, and that Avlth a view to en.suring this they 
will not Ix^ put up in rc<x*placles containing less 
than 7 lb. 

As the importation of egg products from abroad 
Avill ne<*es.sarlly increas(i in the future It would bt* 
very advantageous, botli from tlie tM>liit of view of 
the lieallh of the consumer and of the economy In 
shipping space, if arrangements could be made for 
the pr«Klnct to be shipi>ed ns dried egg instead of in 
a liquid form. Dried A*gg imports lia\"e proved very 
8u< <*essfui and if Die eggs are jirepan'd and pac-ked 
pro|M*rly iu this form lh(*y are a wholesome and 
useful foodslufT. 

Other subjects discussed or refen‘c*d to in the 
Report ;ne Army food mamifMCliire, food poison- 
ing, botulism, and dried milk. 


THE REPORT OE THE INDIAN INDUSTRIAL 
COMMISSION.* 

During the yeai*s just preceding the war a new 
•spirit liad arisen in India, Avhich demanded indus- 
trial deA'elojiment of tlie country on Western Hues. 
I'hls spirit, Avhlch was strengthened by the m)W' 
(‘coiiomic conditions brought about by the war, 
found conc’rete expression In tlie lesolutlon moA'Cd 
in the Imperial Legislative Council for a clear 
deeluration of the industrial policy of the Govern- 
in« lit. Couseipieiitly iu May lUKI the (ioA’Crnmeiit 
appointed tlie Indian Iiuluslrial Commission with a 
view to examine and r*'port upon the possibilities 
ol furl her industrial d(‘V(‘loi)meuts of India. The 
Commi.ssloii Avas presided over by Sir Thomas 
Holland, Kt., ot tin* Mai^ehester University. After 
tAvo years of deliberations and (‘xaminatlon of 
4*vidence, submitted by 472 Avitm*sses, a bulky report 
has just In^eii published, Avhieli gives the conclusions 
arrivofi at, Hu; <letaiU‘d i videnci* Ixuiig publlslied 
.separately in six other equally bulky volumes. 
Tlies(j r(*ports contain amongst other thingB much 
Interesting information r(*garding the future 
prospects of chenilcnl industries in India. 

The Commission n*cognis(‘s that Indian Industries 
are moav, and Avlll lx* in future, based chiefly on the 
agricultural ]>roduce of the couiiti’y, the chief of 
whicli is cotton. Recommendations are made for 
increasing the prodiictlou of long-staple cotton In 
the country by systematic agricultural and 
botanical r(*.s(*arch. Sugar Is of almost equal 
interest to Indian consumers and will prove the 
foundation* of a great Industry. Proposals an‘ 
made for improving the Indigenous typos of sugar 
cane by cultural methods and for Increasing the 
yield of sugar tier acre and ixir ton of enne. Various 
flbre crops are noted, viz., hemp (Crotalaria funoea), 


* This Report been iMuod In India ; the Home Edition 
is not yet to hind. 
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jute, flax, and rhea, some of which, sndti as flax, 
arc required for manufactures of national necessity, 
on se^s are grown all over the country and are 
of extreme importance; over £18,600,000 worth of 
these were exported in 1913-14. The success of 
large-scale oil mills tyid the manufacture of soaps, 
eandles, etc., in the country for the utilisation of 
these oil seeds will mainly depend on tariff policy. 
In hides and leather the trade before the war was 
mainly in the hands of the Germans. The prin- 
cipal difficulty at present Is lack of organisation 
and exiKirt skill. Chrome tanning, so far, has made 
comparatively little headway, but progress of late 
has been rapid. Vegetable tanning materials like 
Acacia arabica. Cassia aurlculata, dlvl-divi and 
rnyrobalaiis are obtainable in large quantities but 
jire chiotly exported; suggestions are made for Gieir 
retemtion in the country and for tlie manufacture 
of taunin extracts. For this industry the question 
of tariffs also plays an important part, tlioiigh It 
will not be possible for some time to come for India 
to tan all her hides. 

The Commlysioners then pioeoeded witli the 
<‘xaruination of the minei'nl deposits of India, and 
came to tire conclusion that these are sufficient to 
uiaintain most of the “ key ” Industries, except 
those that require vanadium, nickel and possibly 
mol.vlHlemiiu. Indian coal Is very unevenly distri- 
buted and g(‘nerally poor in quality. Broadly 
sp(‘aklng, there is a general scarcity of gootl cooking 
i'oal for melallurgical purpose. Iron ore is found 
in many parts of tiie country but as a ruk^ ore of 
gooil quality is not found in proximity to satis- 
factory coal supplies. Bicli deposits of lead and 
zinc ore exist In Bjirma and arrangements are being 
made to smelt tire latter in India. Tlie copper ore 
mines of Slnglibhum will soon be developed, and 
smelting works have been erected and have already 
started oi)erailons. High-grade cliromlte is pro- 
duced in large (luantitles. Bauxite deposits have 
been found and a liirge liydro-elcetric scheme is In 
progress for the manufacture of aluminium. 
Manganese ore is extracted lii v<?ry large quantiti**8 
for extK)rt, but ineasmt‘8 have been taken for 
making considerable quantities of ferro-mangancse. 
Til richest sources of tungsten ores have* been 
in Burma, where also arc to l)e found ores of tin 
and antimony. India occupies the first place as a 
mica-producing country, and mica of the highest 
grade is produc(*d in Bihar. Large cement works 
have l)een started and equipped with plant of 
jnodern designs; there are still great possibilities 
for cement manufacture in India. 

FxtK?rIments on various clays for pottery have 
lH*on I’CiH'iitly made, and promise* gn*at results, 
tilass mauufacture has now i*eceived attention, for 
.‘-suitable siuul and lime oocur in many parts of the 
country. India at one time possessed a practical i 
monopoly of sjilti>etre. Owing to its admixture in ^ 
natural state wdtli sails its manufacture was con- 1 
slderably restricted, but it has recvntly cxiMindiHl 
under the stimulus of war priws. 

Among forest jiroducts, lac and caoutchouc are of 
InqK)rtance. Owing to want of exploitation incom- 
plete use has been made of forest resources. The 
extension of research and facilities for tmnsport 
will add considerably to the o<!onomlc utilisation of 
these and many other valuable products. 

Very definite recommendations have been made 
for the manufacture of paper pulp, and excellent 
paper has been manufactured from bjimboos. 
Development of this industry will prevent the 
dumping of wood pulp from Scandinavia or North 
America. 

Wood distillation and manufacture therefrom of 
acetone, alcohol, acetic acid and a number of other 
Important products offer the greatest field for laige- 
scale undertakings. A very large wood distillation 
plant is being set up by the Mysore Oovemment in 
connetlott wuh its charcoal-steel piNHoctton. 
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Turpentine and rosin are now produced and more 
work is being done in this direction. No other 
country offers such good prospects for the establish- 
ment of a national essential oil industry. The pro- 
duction of sandal wood oil has made rapid progress, 
as has also the manufacture of thymol. The Com- 
missioners note with considerable assurance the 
immense future which awaits the development of 
fisheries in India. 

Indian Chemical Industrie 8. —India imports 
chemicals to the value of more than £070,000 a year, 
hut owing to the relatively small quantities of the 
different kinds used, the Indian manufacturers 
liHve <?<>ntined their attention to the manufacture of 
luavy eliemicals. 81ini)lc drugs and extracts are 
also j)r(Mluced to some extent, hut the output has 
been considerably restricted by excise regulations. 

India Is dei)endent on outside sources for sulphur. 
V(uy few sulphide ores have l>een found in the 
eouniry, /md until arrangements have been made 
for tffii production of sulphuric acid In different 
parts of India, matches, oils, explosives, dlsin- 
f(*etauts, drugs, dyes, etc., will have to he im- 
ported. Attempts are being made in Bombay 
and at Sakchi to Instal fairly large sulphuric 
acid plants, but it will bo a long time before India 
will be self-sufficing in this resj^ect. With the ex- 
C(q>tion of siilpliur oth(*r raw^ materials for h(;avy 
chemical manufacture are fpuiw In abundance. 
Salt oc-curs plentifully everywhere in India except 
in Bengal, where it is very urgently needed in large 
quantities for chemical purposes. Messrs. Tata 
Sons & Co. have already in liand a very large 
scheme for the production at Clillka Lake of from 
fiv(‘ hundriMl Ihousand to a million tons of salt per 
year. This scheme will provide India with 
(‘xtrcmely elieap salt necessary for the starting of 
ehemlcal Industries, esr)eclally caustic soda, for 
which tliere Is a growing demand for paper pulp 
and soap inanufactiire. A very large plant has been 
set up in Sakchi for tlie re<H)very of by-products 
from coke ovens, wliich will bi* able to supply 
Indians wlioie demand for ls:*nzoI and related pro- 
ducts. 

To make gfnid many of the deficiencies, the Com- 
missioners recommend the Government to encourage 
foreign firms, which have six*clal knowledge of and 
intere.st8 in the country, to ojien brunches of their 
wmrk.s in India, esiiecially for the manufacture of 
heavy chimiicals, rubber and vulcanite. The Com- 
missioners projiose that for the development of 
industries on sound lines the Government should 
create a new IX‘partnient of Industries, whlcli 
sliould be in charge of tiio various scientific services, 
of which the Indian Chemical Service is the most 
IniiK)rlant. The headquarters of the chemical 
hraiicli of tlie D(*partnient will be at Debra Dun 
under the charge (►f a Chief (Chemist to the Govern- 
ment. Under him directly would l)e a staff of 
several chemists and si^ecialists. The results of the 
w’ork of these chemists will be published In a new 
Government chemical journal. The necessary 
personnel for these Cliemlcal Services will be 
recruited from the Indian universities, so far as 
junior apiM)intments arc. concerned, hut the senior 
aptK>intments will be filled at least for some years 
from English universities. The Chief Chemist will 
get an annual salary of £2400. There will be eight 
other senior officers with salaries of £800 per 
annum; and tlie yearly expenditure of the Chemical 
Service is estimated to bo over £34,000. The total 
of capital exjiendlture Involved In the proposed 
schemes is one mllliou pounds, a sum which in- 
cludes provision for industrial schools, te<*linoIogicaI 
institutes, etc. In addition to this the Government 
would also aid nascent Industries In various other 
ways, such a8» e.y., by land HcquIslUonf concessions 
in railway rates, and by giving dlract flnanctaJ 
lissistanoe. 
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LEGAL INTELLIGENCE. 


(.'bAIM fcOR IXCHKASKI) 1MI»<>RT DUTY n\ SaOCJIAIUN. 
AtneHcan ('u/nmcm- ('o., LtfL, v. rrvtlrrivh' 
liochin, Ltd. 

Ill the Kluf^’s JU'iK'li Diviyioit on .laminry 22, tlie 
American (.‘omiucrcc (’o. clalmod jo iccovor fi'oni 
F. Boelnn, Ltd., I lie sum of £M(H) for iiiciensed iin- 
pnrt (inly on lOd lb. of saerlmrin, sold liy tliein 
nnder a conlract, to bo shipjH'd in I V'bruary-Marcb, 
11118, from New York to a Brilisli port, at 220.S. 
IK^r Ib.. e.i.f., duly paid. Subseiiuenl lo tho con- 
tract, blit before the floods had lieen delivmed, tli(‘ 
impoi’t duly was raised by (iO.v. per lb., wliieh tlie 
pialntllfs paid. TIkw. lmwev(*r, elaimeil that under 
the Flnanei' Aej of I'lni th(>y could rei'ovcn* tlu* In- 
<*reased duly as llu're was no ajjrreenienl to the 
contrary. .lIi-. .lusliee liray uiiludd Ibis claim, and 
pive jud^jmmil for the plaint Ilfs, with <-osi.s. 

Acpf.KwTioN TO Kks'kuu; to Kkci.stki; .v\ Avoided 
F\emv '■JblADK M.\uk. 

Before the FompI roller (d' Fatmits (Mr. If. 
Temple Franks), on .laiinary ::(>,» in lb(‘ Fateiits 
Court, an aj»pli('atioii was m.aib' by (Jenato.san. 
Ltd., that an ordi'r for tlu' riwoealion of the trade' 
mark “ Sanalopai ” should lunv bi‘ re.s<-iiub-d. Idie 
application was o])jio.sed by BooTs Pure Urn;; ('o.. 
the British Sanatojiiai (N>.. Lt<l.. the (Miendsts* 
J^npply Association, ('asein. Ltd., .Tobn l.orinier, 
the Drug Club, and Soul ball liros. .and Banda v, 
Ltd. 

Counsel for tin* ajtplieants .said that tin- “Sana- 
tog(‘H ” business, being an e'lieiny proj>erly. was 
seized after the tK'ginning »d' hk' war .and .a Beceiver 
appoiiiti'd, who sold it to a .syndie.ati* of llie late 
Lord Rhondda which took the name id’ (Jenalosan, 
litd. Prior lo the eonveyama* flnTi* had iK'en a 
susi>ension of the registration of the traili' mark 
“Sanatogen” so that the trade mark as a regis- 
tered tradi' mark did not e.xist hnt it emitiimi'd 
to exist as a common law trade mark. Therefore 
the applleaiil s. as th(' piindiasm’s, had tlie exidu- 
slve right to the mark, and they submit l<‘d it was 
de.slrable that 1h(' word “Sanalogcni” should be 
jv.stored to the regislm-. 

The Comptroller said the applle.allon would havi' 
to be considered. 


GOVERNMENT ORDERS AND NOTICES. 


EXPORT PROIIIBITIO.NS. 

Further rela.vaiioiis of e.xisling export proliihi- 
tions have been aimoimeed by the Board of Trade; 
th('y became valid on the dates spi'cilii'd. 

ffeaditiffs iransfrvrrd fnnn anv list to another. 

From List A to List C 

(kirbon, coke ov<ni; carbon, gas; c;irboii, jdlch: 
cotton rags and rags containing cotton; t'.sparto 
grass; liemp waste; jiite waste; linen rag.s; lin<*ii 
waste; idglitlights; oil of cedar wood: oil of 
Iieppermlnt ; oil of stis.safr.-is; sisal strings, old; 
sisal waste; tinplate sciap, inehuling scraj^ped and 
disused receptacFs wholly or partly made of tin 
plate. Chemicals :—Agowan scihIs: arec.a nuts 
(l^etel nuts); tn'iizoland its compounds and prepara- 
tions; cantharides; dimethylaiiiline; hyduxiuiuoiie 
and mixtures containing; jalap; meta-cresol; 
methylanlline; para-cresol; paraffin, liquid medi- 
cinal; squills.— (.Ian. 2:5.) 

Arrowroot; banana meal and banana flour and 
ppepar.ntion8 containing ; barometers and their eom- 
ponent parts; caramel, liquid or solid; cassava 
powder; celluloid; “ccdlulold” sheet, non>inflam- 
mable, and similar transiiareut material, non- 


soluhl.? in lubricating oil, petrol, or water; coni- 

...K articles and 

mix im*s and preparations containing; farina; 
hominy ; milk sugar (lactose); potato flour; sago and 
sago flour and meal; soap, including soft soap; 
soups, compressed and desiccated; siielter and 
spelter dross; starch, articles containing staixdi and 
mixtmx's and preparations of stari'h; stellite and 
similar alloys; tapioca and taiaoca lionr; zinc, 
alloys of zinc, mamifaclurt's of zinc and ziiu* dii.st; 
zinc ashes. Chemicals :~SMCcharIn, and artieUxs, 
mixtures and preiiaratlons containing; zinc sul- 
jibldc,— (.Tan. .‘10.) 


From List It to List (\- 

Cadmium, allo.ws of (•.•nlmiimi and (•.•Klmiiim on*; 
carborumhim. alunduin, (•i-yslolon, and all oth(*r 
arliliclal abrasives and maniif.ielurcs thovof: 
<*ylinti<‘i s, fut'l.il. (Tii>.*ihl(* of n.so for flic storago of 
gasfs or liquitls under pressure: forro eerinm ; 
fustic (chips .-(lid ('.vtracis); oil, sandtilwood : salt 
(olln'r Hum rock salt, wbich is alix'ady on List C); 
san<l;ilwoo(l for medicinal lairiioses; silicon snicgcl* 

(Jan. 2:1.) 

(Mov<‘s: (-oil- yarn; ging(‘r: nuimlioc.-i ; palla 
dium .‘Mxl its alloys anti mannf.'ict nivs containing; 
vanatJinm: v.iiunliuni ore; v.-inillin; wolb'nitc; zinc 
or<‘. (.I.an. .‘{(). ) 


\Urrcd ifead i}i(}s. 

(A) I'.romiia*; (A) hydrohromlc acid; (C) 
bromides not otherwise s(>ecifi('ally prohibited; (At 
lihres. vegetabb', not ot la'invisi* s[)eril1c;i lly /»ro 
hibiliM], ex(*(*p| (Jiina grass (ramie tibrel; ((b 
(Jiina grass (ramb' libre): (.\) ieiid. dry w’hite; 
t(A) lead in all forms not olh(*rv\i.s(‘ pi*'ohibited ; 
(A) immures, eomponnd, containing eitlier snl- 
pbate of ammonia. su|H‘rpho.K]>hat(‘ of hum, or 
l>ol;i.sh: (C) m.'innn's. cornpoiual, not, otberw’i.st* 
prohibiteil; (B) molybdciiinn tii.-im(*nt: (C) molvb 
dennm ami molybdenilt'. ex(>c])t molybdenum iila- 
incnt : (A) (|n<‘l>racbo (‘xtracl, and i'.xiract.s con- 
taining (pK'hraclio ; (A) Inpild chestnut extriel : 

|C) tanning materials not ollici'wJ.st' prohibited: 
(A) wood ami timber of all kinds, li(*wn, sawn, or 
split, plaiK'd, or dressi'd, exccj)t: lignum vita'. 
m.*(h<>g;my aiul lianlwoods ; tC) mahogany ami 
hardwoods; (A) W'otdb*)! rags, siioddy and miingo 
ajjplie.ihle lo u.st* othc'rwist* llnm as maiiun' or as 
nKtling tell rags.— ( Jam 2:i.) 

(A) Cert'als, jnepart'd foods (b*riv(‘d wJiolly or 
p.arlly from, containing milk; ((') cereals, *prc- 
pansl footls, (b'rived wholly or partly from, exec'pt 
.such as contain ndlk; (A) glucose; ((’) .articles, 
mixturi's :md itrc'iia rat ions (*oiil. •lining glucose not. 
otherwise prohibited; (A) tinplates: (C) gas meters 
.111(1 eompoiient p;irts thereof made wholly or partly 
of tinplate; (A) win' rods; (B) wire of iron oV 
sU'cl. (.Ian. ;in.) 

Validitj/ of F.ritort L/ccacc.s*. 1. The Director of 
the War Trad(‘ Department, aimouiicf's that Privy 
Council Liccnc(‘s are now as a gt'm'ral rule issued 
without a tiuK' limit, exec'jit in tlie Rdlowing 
eases :—((/) All licences for export to : Norway, 
Sw'cfU'u, D(*nmark, Holland, Switzerland, Icehuid, 
Faroe Islands, Greece; (b) all licences for the 
followdng goods, irn'siKH-tive of destination : raw' 
cotton, kapok, coal, coke and manufactured fuel. 

2. The right Is still rewservetl to Insert, a time 
limit in any licence issiuvl after the datt' of this 
notice should cl n.'um stances demand. 

3. Subject to the foregoing exceptions, all lieenci's 
valid for shipment on or after July 1, 1018. 
may, unless spedally revoked, be regarded as still 
valid irrespective of the date of Issue or of any 
time limit they contain. 
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Scottish ParajSin Waa?.— With reference to the 
iw>tlflention concerning the export of ' Scottish 
paniffln wax (this J., 1919, 35 n), the War Trade 
Department now .states that applicniions for export 
10 approved destinations will be oon.sidered irrespec- 
tive of the melting indnl of the wax. 

Sulphate of Copper and Coal Tar Pitch.— T\\o 
Director of the War Trade Depart rrient announct^s 
that an open general licence has been issued i)er- 
niittlng the export of (1) sulphate of copper and 
(2) coal tar pilch to all de.sl i nations except dealina- 
tions in Etii'oiiean and Asiatic Uussia and in other 
foreign count rie.s in Europe or on llie >M('dil(‘r- 
raiiean Sea oilier than Italy and Kalian I’os.scs- 
slons, nelgium, l*or(ugal, Si)ain, (lr(‘ece, Morocco, 
other than French Morocco, Palestine ajid Syria, 
a.s far north as a line from Alexandretta !(► Alepi)o 
inclusive, and as far east as the Ile.iaz railway 
inclusive. Ai»i)lications for licene(‘s lo extiort the 
above-iniuilioned good.s will Ihereforc' in fidiire only 
he rtMpiired when it i.s <l(‘sired lo export them to 
Franco, French Possessiems. or any of th<' neiilral 
d(‘stlnatlons to which goods on IJst (’ are pro- 
hibited. 

lilended Oils, Resins, c/c. -The Direclor of the 
W’jir d’ra<le Deiiartnumt annoiince.s thal an open 
giMieral luviux* has lK.‘en issued peraniKing tin* 
exporlal.ion of lh(‘ following goods to all desllna- 
lions exc(‘i)t tliose sp(*cifie<l in I1 h‘ pi-eceding nole 
Blended oils (containing not less lhan 50 per cent, 
mineral oil, and of “ Phosto ” animal food, kava 
kava resin, .scammony resin, varnisluNS of all kinds, 
floor and oIIkm* itolishes, paint other than gold paint. 


IMPORT PROHIBITIONS. 

Tht‘ following lenii)orary General LkauKH's which 
have b(‘en Issued sim.-e I he armistice, and which 
W(‘re announced as being terinin.able on M.arch 1. 
^vjll 1 k‘ wilhdrawn with cflect from that date : — 

Aluminium, manufaclure.s of ; aluminium powder: 
cem('nt: diatomite or infusorial earth; electro- 
fype.s; fully a(‘ids; lir{' (‘xtinguislKU’s: methyl 
alcohol; oil clolh; i»erfiimery and loilet pr(‘]mra- 
tions; ])hotograplii«;‘ a|)paralus; s.ilt; slide mli‘s for 
englru'crs and dr.aughlsmeii ; soai»; straw cinadopes 
for hollies ; weighing inachines, scales and b.alamres 
of all d('.scrli)tions. 

The following General Lic(‘n(’e.s will 1 k' continued 
nil July 1 :~ 

Aerat(‘d ndneral and table w«l(*rs (unswtadeiied) ; 
cocoa (raw); gum coi)al; gum k.auri; horns and 
hoofs; ivory ( vi*gelahle) ; nuts; sugar cane; goat 
and shecf) skins, tanma]; siieep and Iamb .skins. 
dr(*.ss(‘d. 

The following additional General Lictuars are 
being ksaued and will akso Lx' valid till July 1 

("ussia lignea; hides, Ved and dry: marble; 
1 damn to. 


PETKOLKIIM PUODFGTS (W'lTOLESALK 
PRICES) ORDER, 1919. 

This Order, which was made by the Board of 
Trade on January 31, revokes previous similar 
Orders, and came into eJlV'ct on February 1. The* 
s(ihedule gives the maximum prices of the different 
products, as follows 

Spirit in cjins, i3er gallon: Aviation, 3;?. Op/.; 
special l)oillng points, )ls. 31 J«/.; No. 3, 2#. lOA//.; 
No. 2, li.-?. 9p/. : No. 2.t. 8^(1. 

For delivery to commercial consumers (not for 
re-sale) in barrels, Id. per gallon less tlian 
can prict^ and for delivery In bulk to eommercial 
consumers <not for re-sale), gallon less 

than can price. 

Id, per gnllon may be added to all above prices 
when sold for delivery M Scotland or IrelaiH). 

Kerosene, per gallon ; Long time burning oil in 
bulk, U, M, ; No, 1, U, M.; No. Is. 24. 
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For delivery in barrels ex wharf, 24 d. [)er gallon 
additional. 

Id. i)er galloii may be added to all above prices 
when sold for delivery in Scotland or Ireland. 

Raw white spirit as imported, uugradwl and 
unrefined, sold to manufacturers for distribution 
in accordaiiee with ilciuices issued by the Mini.stry 
of Munitions, 2.y. 3d. p(‘r gallon. 

Gas oil in Imik ex wharf, H^d. i)er gallon. For 
delivery In barrels e.v wharf, 3:{d. i)f‘r gallon addl- 
t Iona I. 

Fuel oil in bulk ex wliarf, £7 lO-v. per ton. For 
delivery in barrels ex wharf. ;ip/. iM*r gallon addi- 
I lonal. 


OTHER ORDERS. 

The Radioael ivc Suhsfanc(*s ('ontrel (Snspeii- 
sien) Ord(‘r, 1919. Ministry of Munitions, Janu- 
ary 21. 

The Whale Oil ( SnsjH'ii.sion) Onku', 1919. Minis- 
try of Miinilions, .lamiaiy ;ij. 

Th(‘ iinporttal Flax (Dealings) .\o. 2 Order, 1939. 
Army Gonneil, January 30. 

Orders Cancelled hy A f>//cc,— 'i’lie Raw Asbestos 
Order, of Jami.ary .5, J91S. Admi rally, January 1(1. 
'JJie IniiKirted Hides (Conirol) Nollce, 1910, ami 
Ihe lujporled Hides (Dealings) Order, 191(1. Anny 
('oimeil, .January 2:5. Tin* Bung Gut and Gobi- 
iH'ater Skin.s Order, 1917. Achnliaiiy, .laiiuary 23, 

Permit led R.rploslves - \\y ai| Onier of the Home 
Secretary, under the Coal Alines Act of 1911, Ihe 
use of the exjdosives Samsonite No. 2 and Sam- 
.sonile i\o. 3 is now i.>(‘rmilt(‘d. 


Linseed, Rape and Castor OHs.^-Tho Ministry of 
Food ann(.mnces lliat supplies of these oils are 
sufiicI(Md; to iM*rmlt distribution to any consumers 
in qiiantilk‘8 not exmaling 5 Ions in 1-Ion lots 
during any one cakmdar montli. 

Sulphate of Copper.— The Food Production 
Depart rmml aimoiiiK^es that tlie Government does 
not propose' lo (‘ontrol the sedling j)rh‘e of eopiK'i* 
sulpha I e this year. 


TRADE NOTES. 


BRITISH. 

(jcoeral Trade Outlook. -Si>eakijig at Huddersfield 
on .faniiary 2.3, Sir Albert Stanley, Pix'sldeut of the 
Board of Trade, said he must eonfess to some 
measure of di.sai>iK)intment concerning his earlier 
hope's of a .sptH'dy solution of the problem of (he 
dye Indii.stry, but he belie'ved that lids vital in- 
dustry had now linaJly been I'stabiished upon a 
firm and lasting foundation. Si)eakiug generally, 
(he trade of the country was not advancing as 
might reasonably have bei'ii (‘Xieected. It was no 
e^xaggeratioii to say that the war had left an 
empty world which was only walling to Ik? refllkMl. 
and it was incninleent iiieon tliem lo look for reasons 
wh}^ the demand, which certainly existetl, had not 
bix'ii met with greater enterprise. It w’as the 
delilK'rate policy of the Government to abolish tlie 
re\strictloii8 ujjon trade as rapidly as possible; but 
11 eould not be done hi a day. Many restrictions 
upon exports had been removetl, but those which 
ix'ferred to enemy countries, and exnintrles Iwrder- 
ing thereon, could not be relaxed iintH the pt'ftce 
had been securi'd. It. was also pix>ix)8e<l to bring 
thti system of priorities to a si)eedy end, and to 
terminate those now In existence in the early part 
of March. As regards the shipping question, there 
was more tonnage available than there were cargoes 
to carry, and by the coming summer the world's 
ft valla ble shipping would be at least ns great as 
existed before the war. There was no fear of n 
shortage of raw uaterlhla. The Govemment had 
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l>een urged by various interests to retain its^con- 
trol over imports until the manufacturers were 
aWe to re-establish themselves on a peace footing; 
this was a fair proi)Osition and one which the 
Government should accept. One of the first 
matters to be dealt with in the new Tarliament 
would be to stop “dumping,” and he could not 
understand why it had been allowed In the past. 
The equipment of a new Ministry of Commerce, 
he believed, was about to be realised; its func- 
tion would be to advise, and not to conirol or Inter- 
fere with trade interests. Nothing could be more 
disturbing to the development of our trade and 
industries than constant labour unrest, and some 
way must be found of settling disputes without 
resort to strlkos.—tfid. of Trade J., Jan. .‘10, 11)10.) 

Opportunities lor British Chemical Manufac- 
turers in Holland.— Theni are a number of 
laboratories in Holland, writes Dr. F. M. Jaeger, 
professor of chemistry at Cronlngen University, to 
the British Science Guild, wdilcb will certainly 
purchase chemicals and scientllle preparations 
from England and France, instead of from Germany 
as hitherto, if they can be supplied in a<leqiiately 
large quantities, in suflicleut variety, and at com- 
r>etitive prhx^s. What i.s needed at the moment is 
a large number of priced-catalogues so that oiders 
may be given before the Gormans re-enter the 
market. A radical alteration is required in the 
manner of advertising. The Germans send price- 
lists and prospectuses with full details, togetluu* 
with views of their country and full information i 
for travellers. Up to now both ihc English and | 
the French have failed ir. this respect. j 

FOREIGN. I 

The Post-War Trade of Sweden.— H.M. Consul- 
General In Sweden has transmitted u statement 1 
concerning the i)ro8i)ects of various trades and 
industries after the war. 

Lubricating oils and greases, and fats for the 
manufacture of soap, arc now t>eing made from 
meat and fish olfal. It Is anticipated that this 
manufacture will (tontluue, and It will, doubtless, 
affect the import of oils, but only to a very limited 
extent, as the demand will always l.Ki greatly in 
excess of local supplies. There will be a great 
demand for all kinds of oils directly supplies l>ecomo 
available, as stocks are completely exhausted. 
This applies also to manufactured articles, such as 
margarine and soap. Sweden was, l»efore the war, 
fin Increasingly large consumer of margarine, which 
was lmport(.‘d or maniifnctured within Sweden to 
i*elease butter for exfjort 

The Government has concluded contracts with a 
shale crushing company, thus granting the equiva- 
lent to a bounty. The shale oil indu.stry will l)e i 
permanent. 

Boslii, which is now Kdiig extracted from tlie 
refuse from sawmills and other wo<xl. Is very 
largely employed li; Swedish industries. The pro- 
duction will probably be continued after the war, 
find may even bt^ extended, but it will not be able 
to supply the demand, whieh must continue to be 
met by importations. 

Paper yarn, or spun pai)er, has beem employed 
daring the war ns a substitute for wool, cotton, 
hemp and Jute, and has been used for all textile 
purposes, for floor coverings and machine belting. 
It has been used with some success in the manu- 
facture of sacks and wrappings, but cannot com- 
pare with jute, being very susceptible to damp. 
l* 088 lbly spinning of paper may develop, but In its 
present stage it Is quite unable to corajHite succ*e8S- 
f^lly with cotton, wool, etc. 

Cattle foods are being prepared from cellulose, 
heather, fish offal, and meat offal, etc. Seed 
emahlng mills have been erected for the treatment 
.of imported seeds, when such agal^beooine avail- 


able. The experiments with substitute cattle foods 
have not' been successful, though all continue to be 
used for want of the genuine articles. Foods made 
from meat and fish offal are found to be of more 
value than the other substitutes, and will continue 
to be made after the war. Considerable capital has 
been Invested In factories for the treatment of these 
offals, and the promoters are evidently persuaded 
that these foods have a i)ermancnt value, and will 
he in demand after the war. Though the output of 
the Swedish seed-crushing mills, together with the 
.substitutes above referred to, will meet some pro- 
portion of tin* demand, there will still be a 
coiisl(i(*rable demand for imported cake, etc. 

Ship’s paint, hitherto almost exclusively imported, 
Is being nianiifactiired In Sweden. The demand is 
at jnesent greatly in excess of the supply, but, given 
the ru'cessary materials, the production will expand, 
and there setmis little reason to suppose that inde- 
pendence of foreign supplies may not eventually be 
achieviHl. 

The production of electrolytic copper has been 
directly assisted by Government subsidy. Before 
the war this material was not produced in Sweden. 
This industry will certainly be permanent. 

Tliere are no stocks of inqmrted nmnufuctnred 
goods in Sweden. The small supplies which from 
time to t ime be(?omo available are at once absorbed. 
The building trade is probably the only one wbicii 
has lH>en stopped on account of the high cost of 
materials. There Is little or no accumulation of 
manufactured goods awaiting export, with the 
possible exeei)tion of glass. Such small stocks as 
may exist will certainly be absorbed without any 
great fall in prices. 

After-war Competition . — The bulk of the chemi- 
cals has l)een obtained from Germany, the most 
Important tK.'ing carbonate of soda, caustic soda, 
potash, bicarbonate of potash, chloride of lime, sal 
volatile, cbnlk, borax, (ilanlK‘r’s siilt, waterglass, 
and dyes. Large ai>plicationH liave been placed in 
the United States for the following chemicals:-- 
Boric acid, bichromate of i>otash, ceresin, chrome 
alum, coconut oil, palm oil, varnish, raw asbestos 
fibre and rosin. Sweden is a largo producer of 
window and bottle glass, but imiM)r(8 medical and 
lalmratory .and optical glass from Gfuanany. Chinn 
and earthenware are largely lini)orted from 
Germany. Large orders have b(*en placed in the 
United Stales for .Siinitary ware. 

Electrical factories are dei>endent on a large 
import of eopiK*r for cables, as the copper found in 
the Fall! Mine and Atvidaberg does not supply a 
small pro]>ortion of Sweden’s rcMpiircments for 
electrical fittings; 

Iron and steel are main productions of this 
country, and cfmsequeqtly the export is greater 
than the import. Steel rods, beams, and profile 
iron are import(‘d frOrtj the United Kingdom, but 
rails, i)ijK*.s, and a certain amount of pig-iron are 
imported from Germany.— (Rrf. of Trade J., 
Jan. .‘{0, Ifilfi.) 

Panama in 1917.- Business in Panama during 1017 
was diill and umscttled .and much below the pre- 
war standard. The total imports were valued at 
£1,000,000 and the exports at £1 ,170,000. These were 
distributed ns follows : — Imports : U.S.A. 77% : Eng- 
land 4-4%; China 2%. Exports: U.S.A. 98*5%. 
The ports handling the export trade were Colon 
(10%), Panama (4%) and Bocas del Toro (80%). 
The Imports included chemicals valued at £45,000; 
paints £11,400; soaps |45.000; cotton textiles 
£78,000, and the following oils :— Gottonseed, 
£1.3,500; fuel £10,000; linseed £2080; lubricating 
£4000; medicinal £2000, and olive oil £2700. 

The planting of abandoned banana land 
with coconuts and cacao Is proceeding at a rapid 
rate as is also the cultivaUon of vegetable ivory 
(tagua nuts), the Mandenga manganese mine has 
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ghiDoed nearly 18,000 tons of ore to the U.S.A 
since 1916 and 4000 tons await shipment. Other 
deposits are being investigated. Boring for oil is 
being started, the indications being promising. A 
new gas system was installed during the year by 
an American company and there are factories for 
making ice and coconut and palm oils. A small 
works for making laundry soap was obliged to close 
down for lack of caustic soda. There was a large 
increase in the number of coconuts exported 
(19,528,845 as compared with 10,798,705 In 1915), but 
this was largely made up of re-exports from the 
Colombian Island of St. Andrew.— (C/.S. Com. Rep. 


Rov. 5, 1918.) 

Quinine in Brazil.— Further regulations, relative 
to the combating of malaria, have been promul- 
gated In Brazil which affect the preparation and 
distribution of quinine. Cinchona bark, in addition 
to quinine salts, will be imported and extraction 
plant will be installed in the Oswaldo Cruz Insti- 
tute. Regulations are laid down for the sealing, 
stamping and marking of tlie tubes in which the 
drug is to be sold, and the retailer’s profit is 
limited to 10 per cent.— (t/. 8’. Com. Rep., Dec. 11, 


1919.) 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for 
January 23 and 30.) 

OPENINGS FOR BRITISH TRADE. 

The following imiulrles have Ix^en rec-cdved at the 
Department of Overseas Trade (Development and 
Intelligence), 73 Baslnghall Street, London, B.C. 2, 
from firms, agents or indlvkluals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of the per.sons or firms referi’cd to by 
ipplylng to the Department and quoting the specitlc 
reference number. 


Locality op 
Firm or A(u«nt 


Materials 


IlEFERKNCE 
i N UMBERS 


Jydn 7 , N.S.W.... 


tVollinKtoii, New 
Zealand 
lape Town 
Toronto 


7ancoiivor 

^arls 

3enoa 

Ipain. Portuml 
and 8. Amonca 

jiBbon 

Barcelona 

imsterdam 
Manama 


tao Paulo ^Brazil) 
lio d4‘ Janeiro ... 
Inadalajara 
(Mexico) 


Soap. cBBontlal oils, nhar- 
iiiacoutical nroducts 
Aluminium, enamel ware, 
fjrlass, crockery 
Cop|)er-plato,wireand tub- 
Inpr. zinc shoot Iiik, oU-. 

DriiKs and chemicals i 
(D Dniffs and cheralcalH ... 

(ii) Fine cheinleala 
(ill) j 

(iv) Glass, pottery, enamel i 

ware | 

(v) Leather, ^rlass, colours, j 
dyes, essential O'Is, etc. i 

I (vi) Paint and varnish ... * 

! (vli) Nitrate of soda ... i 
, ChcmlcaLs, pottery, stained | 

I plU 8 .S I 

' Tin, tinplate 

Chemicals and drugs 
Chemicals, dmgs, per- | 
fumery 

: Chendeals and drugs ... [ 
Ch*‘micals, drugs, oll.s, | 
i artificial manures | 

, Lamp glasses j 

i (i) Scap. washing soda' 
(salHfda), caustic soda, I 
si Icate of soda 

. Soap I 79 

hemlcals, oIIb. greases ... i 130 

Chemicals and drugs ... | 181 

Gauge glasses 100 


1J4 

127 

83, S4, 85 
80 
91 

95 

89 

96 
106 
110 

102 

137 

170 

148 

145 

167 

78 


(ii)S 
( hei 


A Canadian firm able tt) supply electrolytic zinc 
nd lead wishes to get Into touch with importers In 
he U.K. Inquiries should be addressed to the 
!)anadlan Government Trade Commissioner, 
3 Baslnghall Street, B.C. 2. 


Apply to the Agent-General, N.0.W.,€Wkspur”^7iw.^^ 


TARIFF. CUSTOMS. EXCISE. 

Australia.— A refsent Customs by-law, No. 384, 
specifies the methods to be adopted in denaturing 
amyl alcohol and fusel oil in order that they may 
be imported duty-free into the Ckimraonwealth. 

Belgium.— Among the articles for which Import 
licences are not required are edible oils and fats, 
soup, raw rubber, cork, bones, horns, clay, gravel, 
sand, cement, lime, plaster, bricks, porcelain, 
pottery, glass, scientific instnimimts, matches, 
starch, varnish, oil or spirit, blaeking, polish and 
pharmaceutical products 

Canada.— Shipments of gooils destined for 
Canada will be allowed to pas.s the Customs at 
Portland, Maine. U.S.A., under P.B.F. No. 12” 
without production of proof of Canadian Import 
LIcoik'C. 

From .Tanuary 1, oleomargarine will only be 
admitted upon the preseni^ation of a new licence 
from the Department of Agriculture. 

The imiM^rt and export of all goods, except certain 
foodstuffs, are now covered by general import and 
export licences. 

Ceylon . — The exjiort duty on rublwr has been 
reduced to Rs. 3 jier 100 lb., ns from November 19, 
1918. 

France. —A general derogation of export prohibi- 
tion has IxH'n accoi‘ded with resix^ct to the following 
goods : — 

(1) For consignments to All^d or neutral 
countries, except Switzerland : Cafcon brushes for 
dynamos, silk, spirits and Ihiueurs, aluminium 
ware, rubl)er (with some exceptions), celluloid, 
photographic plates and paix^rs, saffron and artifi- 
cial silk. 

(2) For consignments to all Allied and neutral 
countries : Many kinds of paper and cardboard. 

France and Alfferia.—The revised list of articles 
the export of which Is temporarily prohibited, 
except under licence, as from January 21, includes 
Iiides, hair, grease from hides, bones, hoofs, fats 
and oils, sugar, gums, alcohol, turpentine, cinchona 
bark, cellulo.se T>ulp, parx?r, corundum, natural 
pbo8pbat.es, lime, cement, p^droleum, coal-tar 
d(‘rivativc8, certain metals and chemicals, soap, 
glas.s, and rubber. 

The revised list of goods for uhich no Import 
licences are required after January 21 Includes 
hair, feathers, hoofs, horns, bones, bides, skins, 
leather. Ivory, fats, oils, waxes, certain foodstuffs, 
organic manures, vegetable tar, resin oil, certain 
gums and fibres, tanning materials, c*ertaln metals 
and ores, many chemicals, colours and dyes, per- 
fumes, dextrins. starch, glue, camphor, rubber, 
mica, felt, etc. 

Kedah: /VW/o.— The export duty on cultivated 
rubber w^as temporarily remitted as from October 
last. 

Netherlands, —The. cxjx)rt of bricks, flies, lime, 
sandstone, firebricks, etc., Is prohibited as from 
.Tannarv IT. 

Nc\c Zealand . — Recemt rustoms decisions affect 
the Imixirt duty on felted pai)cr and lactogen. 

Bierra Leone.— The export of cocoa to the U.K. 
i.s now i>ermltted. 

(Spain.— The export of olive oil Is now authorised 
up to a total quantity of 90,000 tons, subject to 
permit and certain other conditions. The export 
tax is reiiuced to 25 pesetas per 100 kilo, for oil in 
bhrrol and skins, and to 20 pt^stdas tier 100 kilo, for 
Sfianlsh trade-mark brands In fins and bottles. 

United States . — Alcoholic liquors may not be 
Imported as from November 21, 1918, except those 
shipments which were en route at that date. 

Recent rulings of the War Trade Board affect 
liquorice root, vanilla beans, furs, skins, tallow, 
copper ore, copra, rubber goods, shellac and other 
lacs, cocoa, leather, etc. 
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REVIEW?. 

The Natubal Organic Colouring Matters. By 
A. O. Perkin and A. E. Everest. Monographs 
on Industrial Chrmislry, edited by SfR Ed. 
Thorpe. Pp, xxii -f (155. {London: Longmans, 
Qrcen and Vo., Price 2Ss. net. 

During the past fifly years the main trend of 
organic (‘homistry has Ikh'II In the direellon of (he 
synthetical prei)aratioii of siibslanees likely (o he 
of use In medicine or industry, and the great suc- 
cess which has attended this has le<l to neglect 
of the study of naturally occurring suhstances and 
the i>roci'Sses by whicli (hey are foiined. 

The living organism, by means of reactions 
occurring at the ordinary tem])erature, “ manu- 
factures ” important substan(‘(‘s, such as carbo- | 
hydrates, dyes, alkaloids and lu-otidns, .some of I 
which have, Indeed, beiui synthesised in (he labora- ! 
tory but only by tlie aid of drastic ageiiis incom- i 
patible with the life of an orgaidsm. Although the I 
statement that many of tiiese nalur.ally occurring ! 
substances are not suri)a.vsed by any of our labora- ^ 
tory products is more applicable to carbohydrates ! 
and proteins than P> dyes, Nature has even in 
the latter case introduced to us two valuable dyes 
— alizarin and ind!gf>— the study of which greatly 
facilitated the progress of certain portions of the 
dye industry. We may, iwriiaps, even say that ! 
It Is not improbable that the study of those natural 
dyes the constitutions of which are at pres(*nt 
unknown may throw new light on th(‘ relations 
between constitution and colour and theri^fore con- 
tribute to tile prognvss of (he whole dye industry. 

Much research still remains to be carrle<l out in 
this held which has a peculiar fascination for 
anyone who likes variety and difliculty In the 
problems he investigates. To such a chemist we 
have no hesitation in recomimuidlng (his book as 
one thoroughly deserving his study. ll(i will find 
in its nimdeen chapters clear and Interesting 
descriptions of work on substances of the most 
diverse character, such as alizarin, carminlc ncl<l, 
brazilin, bertHuln, ciitechin, curcumin, ellagic acid, 
indigo, lapachol, the flavoi\es, the xanthones, the 
tannins and the anthocyanins. lie will b<^ indebted 
to the authors for placing at his disi>o.sal a book 
which covers practically the whole sclent llic litera- 
ture of the grout) and wliich, moreover, in some 
places contains the results of investigations which 
are now published for the lirst time. 

Notwithstanding the wide range of the book It 
is, with the exception of some obvious typographi- 
cal ralstake.s, singularly fn‘e from errors. The 
only omission from it of any importaiue Is tlial 
of the Investigations by TJelx^rinann and bis pupils 
of the dye azafrin, which is clo.sely rel.ited to 
bixin. Also, ill a mojwgraph on industrial chemf.^- 
try we should In this ca.se have expecteil a chai)t(T 
dealing in a gf V: ral manner with the manufac- 
ture of extracts of dyes, describing for inslance 
the “cutting” and “curing” of dye-woods and 
some modern types of extraction-batteries. In not 
including such a chai)t(*r in their book the authors 
have, perhaps, adhered too rigidly to the instruc- 
tions of the general editor, which exclude “ tech- 
nical miniitUv of manufacture ” from the scoiie 
of these monographs. 

It Is satisfactory to find the tannln.s very fully 
described, all the niore since several plants, which 
are still usixl as “dyes” in some remote districts, 
owe their tinctorial [iroiiertles to the tannins. In 
addition to the better known poly-depsides described 
in the chapter on the lichens, the authors might 
well have given a brief description of the work, 
however imperfect it may Ije, which has been carried 
out on some of the less well-known lichen con- 
stituents such as diva rica tic and usnlc acids. The 
attention of the younger chemists might thus be 
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drawn to the desirability of Investigating the many 
compounds (about one hundred and sixty) of un- 
known constitution Isolated by Hesse, Zopf and 
others from lichens, which possibly fulfil Imiiortant 
physiological functions In the Cryptogams as the 
Ibivoncs and the antliocyans do in the Phanerogama 

Hugh Ryan. 

Modern Coking Pracutce. By ,T. B. CHRisroriiER. 
Including the Analysis of Materials and Pro- 
ducts, by T. II. ByhoxM. Second edition, in two 
volumes. {London: Crosby Lockwood and 
j Sou, 1917.) Price per volume 7s. (id. net. 

I The second edition of Messrs. Chrlstoi)her and 
I llyrom's work on Modern Coking Practice retains 
{ (he adv.Miitage of eoiici.seiiess — the first volume now 
comprising 104 and (he second 120 pages of text 
ami illiLst rations, to which must l>c added some 
2.*) plates, mostly reproductions of views of plant. 
Si»eakiiig broadly it presents a very serviceable 
epitome of the principles and practice of the coking 
of coal for metallurgical uses, with references to' 
.s(uirces of more exhaustive information on par- 
ticular items. 

1'lie lirst volume embodies descriptions of various 
types of coal washing plant, varieties of coke ovens 
and of Ihe mechaiii(*al appliance.s used in connexion 
tlierewitlh The descriptions are good, but only 
rarely do the authors ofler critical observations 
to guide the readm- on the merits of the diflereiit 
typ(‘s of apparatus or plant. Neither docs me book 
give him siifticiently full data or information to 
enable him to form for himself a just opinion 
therefrom on the comparative utility of the various 
type.s. Perhaps, when a third edition is called for, 
(lie authors will give the reader the advantage 
of their considered opinion and experience on these 
points. The methods given for the proximate 
nmilysis of coal are lii many instances — c.g., the 
estimation of ash and voljitlle matter— Insufliciently 
definite to give concordant results in the hands 
of diflVrent analysts. This is esi»ocialIy true of the 
determination of volatile matter, which, Indiig an 
empirical test at Ix^st, must be carried out In 
precisely defined conditions. 

The s(‘cond volume d(‘als with the Ry-Prodnets 
of Coking, including the principles and methods of 
their recovery and tiie tests of (inallty usually 
applied to tln*m. In the chapters on con(h‘ns(‘rs 
and exiiansters (lie authors follow their practice 
in the first volume of refraining from comparative 
(‘rltlcism of the (llllerent forms of plant describiMl, 
but in an excellent ebapter on ” Direct ” processes 
of ammonia nrovery tlnua* Is tliis u.sefiil opinion 
ns to the relatlv<' merits of direct and scrni-direct 
proce.sses, riz,\ “definite advantages peculiar to 
one system are c*ouiiterbalanoed by equally definite 
disadvantages, and so*far the writer, from obser- 
vations at several ])lant.s of both types, is unable 
to express any preb'reiice for eitla*r tyi)e.” If 
only ttie authors could have' seen I heir way to 
express tin* results of their experience equally 
<*\pllcilly In other chapters, they would have added 
Immensely lo the vahu' of tlieir book, ITie analyti- 
cal nudbods given in the second volume vary greatly 
in merit, and necessary precautions arc often 
omitted. For Inslance, In the determination of 
“ fre<‘ carbon ” in tar, the u.se of a Soxhlet appa- 
ratus is rightly recGinmendod, but there is no 
direction lo dry the empty thimble before weigh- 
ing, though tiio thimble and contents an» dried 
Ix'fore the final weighing. Parenthetically the 
r(!vlewer may observe tlpit In this determination 
he Invariably uses a similarly-treated empty 
Ihimhle as a counterpoise, and finds the results 
obtained are much more nearly concordant than 
when no such count orr)olse la used. The book as 
a whole is, however, free from any serious faults 
and errors, and Is likely to prove useful. 

W. J. A. BtjTTETlFIELD. 
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INDUSTRIAL UNREST. 


What iB the meaning of the flood of insurgent 
labour that has been gathering momentum since the 
cessation of hostilities? 

It is not by examination of the rwitty details that 
we shall find a solution, for the unrest is deep- 
seated. It is not contined to these Islands, nor 
Indeed to the working-class. It Is the universiil 
aftermath of 4^ years of slaughter, of strain and 
affliction, borne by the t)eoi)leH of the warring 
countries. We are suffering from social high teir»- 
IKirature, and we are all badly in ue<‘d of a febri- 

Labour in this mood and environment turns 
naturally to Its many grievances, real and fancied. 
Those grievances existed before the war, which but 
served as a searchlight to reveal them in their 
nakedness. Many promises were made to labour 
during the war, and it was universal doctrine that 
labour, which had borne so great a share of the 
human siicriflce, must receive Its square deal when 
hostilities ceased. And now labour looks, impa- 
tient and suspicious, for Its promised charter, and 
sometimes a long way beyond it. 

That many present-day labour demands are un- 
reasonable and iniijossible Is not In the least sur- 
prising, wdien we consider how many of the 
preeoncelviHl Ideas of political economy have been 
falsified by events. At a time when w^e w(Te piling 
up debt at the daily rate of £l head iht adult 
worker, we were advancing wages every three 
months, we were enn^loying nioi*e [K‘ople than ever 
I>t'fore, and the demand for commodities exceeded 
all exiK^rleiice. Yet wdthln a month or t wo of every 
Increase in wages the cost of living was found to 
have risen pari pasfiu. Is it strange that the 
worker, plunged Into this economic topsy-turvydom. 
Is under the impr(‘sslou that he can ask for an ever 
bigger share, and that It def>eiula only on the will 
or subjection of the controlling capitalist whether 
he get.s It or not? 

Turn to the conditionft of labour. One of the 
chrcnic conditions Is unemployment. The reserve 
of lnti >ur w’hleh In the early days of the industrial 
system might have htHUi shouldered by the employer 
was thrust on the workers. N('nrly all the rules 
and rt\stri(’tir)ns of the trade uni<ms originate from 
the fact that in the past they have ha<l to bear 
almost the whole burden of the reserve of labour. 
Starting with the assumption that there has never 
been enough w'ork for everybody, regulations have 
been Introduced to sprenrl it over as many people as 
possible. This is the historic origin of restriction 
of output, and equally of tj'ade union demands for 
rofinctlon of working hours in the y»ast. It is the 
n*ason for the present demands for (he short week 
—a mameuvre that seems the only r>ossible one t<» 
labour, which se<'s a million fM’OT>le already un- 
employed. and antielpates that demohil!s.ation. In- 
volving displacement on a large scale, will probably 
double this total. 

Whether It be just or unjust to rail at labour 
for Its short time policy, there can be no question 
that we should tx' much bettor employed in s<'t 
ting up, oTiee and for all, national ntachlnerv for 
dealing with the problem of fh(» aforementioned 
reserA-o of labour. The n.ssumpflon hy the State 
of this bimlen would be a logical and rational 
alternative to the restoration of trade union con- 
ditions to w’hich we are •so definitely pledged. 

Much attention has been nald during the war to 
this and cognate problems of indnstrlnl government. 
The scheme of .Tolnt Industrial Councils, proposed 
In the well known Whitley reports, was generally 
accepted as a sound and practical plan for the 
mutnal control of Industry by employers, acting 


I through their assoeiatlonk, and by employed, 

; through their trade unions. In the InteHtn, un- 
j fortunately, labour has grown somewhat fthy of 
1 these Councils, in some cases becanse they are too 
i constitutional for the hotheads, who refuse to have 
I anything to do with them, in others because the 
I interminable delay in their creation and operation 
I has led to Impatience and distrust. And on the 
I whole employers may be said to have cooled Olf 
I also. Yet the .loint Councils, in principle, should 
I Ixf capable of saving us from anarcliy In Industry. 

I Tljelr establishment In all Industries, and active 
I oi»erntion where already established, seems essen- 
I tlal for (he just wdtlenient which labour ha.s been 
I j)romlsed time and again. Hut If they are to be 
i successful the Councils must be invested with 
I authority; they must have the fullest publicity; and 
j they must receive from the Government something 
I more than falut praise. Above all they must act: 

I If tliey are to be mere talking shops and hobby 
; horses for doctrinaires on botli sides, it were better 
; they should not exist at all. 

! The Industrial Councils should forthwith put Intx) 

! operation constructive seliemes for dealing with the 
j r<‘s<‘rve of lab^)ur, that is willi unemployment; they 
should determine agreed minimum rates of wages 
(liaving lx‘fore them facts and figures of the In- 

■ diislry), agreed maximum houi^s of lal>oiir, agreed 
arr}ingement.s for holidays and rtll^xlra payments; 
agreed mlniniums of safety iuid^ convenience In 

' every industry. They should not wait for aglta- 

■ tion, but set out Immediately with the deliberate 
object of creating a compkT.e charter for the in- 
dustry. Associated with the Councils would be Im- 
partial Courts of Conciliation and Arbitration for 

; dealing with all cases of dispute within each in- 
dustry. 

W'tli such machinery in existence, strikes and 
lock-oi.'ls could and should be declared Illegal by 
Act of rnrllament. To begin With, a logical result 
of the eslahllshmont of .Toint Councils would be the 
legal recognition of trade unions as the only 
I onthentlc voice of the workers. There would 

■ probably ensue a reconstruction of the trade unions 
by liulnstrles rather than by crafts, and a great 

j federating movement— for the unwieldy and over- 
I lapping oiganls,ation of the unions, to say nothing 
of anarchy within them, Is Itself in no small 
j monsure the cause of ninny of our present troubles. 

' Under Such cl rcum. stances the old justification of 
i strikes would pass away, l)eeau8e the solidarity of 
I Inbotir and employers In each industry W’ould bo 
i as.sured. 

i At earlier stages in Industry strikes and lock- 
j outs wert^ only incidents; in the complex world of 
to-day ttioy are anti-social developments, and as 
! such ' annot be tolerated In a democratic State. But 
I uuMl the industrial parliaments” come into 
j oi)er..tlon. strikes unfortunately setun to impatient 
] and extreme men their only resourci', just os social 
; relK'llions were to the pioneers of i>oHrical demo- 
erncy. Ix^glslative bodies like the Indnstrlnl Coun- 
cils 031 n at iK^st deal with mliiimuras, and It is use- 
less to deny tliut Inliour seeks a higher status quite 
n.M nuicii as a higher wage. Labour lias exiierlenced 
successive wage advances during the war, w'hich 
have forthwith passed on as part of the cost 
of production— often enough with enhanced profits 
to the employer. Lntw>ur w'nnts a real advance in 
Avnges In relation to the cost of living. Further, 
labour susrieets that In the ultimate division of the 
proceeds of indnstr.v, wages do not got a fair share 
with profits; it therefore seeks a more intimate 
share In the proceeds as well ns In the government 
of industry. 

A fair proportion of workers see no hope of 
attaining tliese alms save by collectivism— State 
ownership and control of the means of production— 
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or by guild socialiMU—u trustee control by the trade 
unions. Aud realising, as every industrialist must, 
that progress and development, research and Inven- 
tion, in the world as we know it, are mainly the 
fruit of individualist elVort and enterprise, all en- 
gaged In chemical industry, who desire to see that 
industry develop and excel in the Britlsli Empire, 
and who eQually desire to give labour the sfpiare 
deal aud to bring to an end this strife of destruc- 
tion, would do well to consider seriously at thi.s 
time the claim of copartnership to provide that 
closer sharing of tlie National Dividend, while at 
the same tina* ndainiug our present system of indi- 
vidual enterprise. 

Coparliuu-ship is at pri‘sent practised by a com- 
paratively small mimlKM- of tirnis, and what it most 
needs to-day is an jo'cession of stnm.ulh; given this, 
most of its detects would disai>pea»- immediatedy. 
Copartiiersliip by Act of Parliament is iinl liiiikable, 
but it does not s(‘em beyond tin* range of luactical 
politics to encourage' its adoption by nuains of some 
concession to lirnis working on copail lu'fsliip i)lans. 
The Italian Governiuc'nt has rect'idly ap|)lied this 
idea in the collection of excess [U'otits. 

It is a mistake to supiiose that the unrest of 
labour is pui‘('ly matiuial. There is a g(‘nernl- 
often enough Incolierent — desire for opportunities 
for a higher and fuller life. Improvi'iuents in edu- 
cation (it is truly a timorous State that provides 
one half its population with tliat liitle learning 
which is more dangerous than ignorance) as well as 
In housing are of e(iual importance with any econo- 
mic improvements which may lx* made. II is to- 
day ^\lthi^ the |>ower o'* c.*ieh industry to (Teate a 
solid basis for industrial ''caee in its own domain 
by a proinjit. whole liearfetl co-opera I io!i with 
labour, for whh'h llu' Joint 1/iduslrial Pouneils 
S(‘em to provide sultaMo aud ;;d''«iuate machiiu'ry. 

Kevertiiig to the common assumption of labour 
that tliert* has never heiui enougli woi'k for every- 
b«>dy, it really remains to be dernonst ratt'd that 
tlu're is not amjJe work available in th(‘ country 
to give full-time employment lo every tit and willing 
potential worker, provided there Is organisation to 
plaee him in his proi>er iiiclu' ami to furnish a sulli- 
clency of cheat* raw materials and imt>lom('nts. 
There la no question that work brei'ds work, and 
restriction of output, whether elfectc'd by reduced 
hours of labour without cnrres|)ondlngly intensifu'd 
effort, or by reduced effort with iinalfere<l hours 
of labour, in the long run breeds unemployment. 
A vital qiu'stiou of the moment. If national in- 
dustrial suicide is to t>e averted, is tlie i)rovkslon 
of cheap power and ti*ansport. Given these, nn- 
employment need not Ix^ feared, for the whole world 
is an open and practically unlimited market for the 
proceeds of lalxuir and industry backed by cheap 
power and transi>ort. In this country at least the 
cheapness of power and tran.sport must depend 
mainly on economy in llu' raising and distribution 
of coal, and in ^hc utilisation of that coal. If the 
miner and the njine-ownor will do their i)art in 
providing cheap coni, the chendst and englm'er 
must and will do tl>elrs In circumventing waste, 
and the whole world of labour will have no cause 
to anticipate any apprwiable degree of unemi>loy- 
ment. 


WHITI.KY CoUNCri.S and GoVUINMENT EMfLOVKKS.-— 
At a confc'ronce of Government officials and repre- 
sentatives of trade unions having members engaged 
In Government Industrial establishments, held on 
February 20, it was resolved to form Wliltley 
Councils for Government Departments, and to 
appoint a provisional committee to set up machi- 
nery to put the scheme into or)eratIon. In the 
event of the Treasury or an employing Govern- 
ment Department exercising a veto over a recom- 
mendation of a Joint Industrial Counell, the ques- 
tion i« to be referred to arbitrayon. 


DETERIORATION IN THE HEATINQ 
VALUE OF COAL DURING 
STORAGE. 


G. CECIL JONES. 

In Dullcliu 13() of the United States Bureau of 
Alines 11. C. Porter and F. K. Ovitz present a full 
aceouut of the elaborate series of tests begun In 
IhOlJ by tlie lJuit(‘d States Geological Survey and 
eoiiti lined for live years by the Bureau of Mines 
with tlie co-operation of the Uuited States Navy 
Diqxirtmeut (Ibis J., lOlS, 015 a). Exfx.Timenrs 
were madi! witli several varieties of coal, but the 
most elaborate series wa.> concerned with New 
River coal, a West Virginian variety largely used 
by the United States Navy. It is sliown that 
storages under vvah'r, W’hether salt or fresh, effec- 
tivi'ly i>reveuts deterioration of this coal, but the 
authors express the opiuiou that the exix'iise of 
such storage is not justitied, except as a preven- 
tive of lin^s by spontaneous comiiiistioii. This 
opinion is bast'd on the supposition that the exiH.‘rl- 
nu'iits (leserilx'tl in the Bulletin establish tlie fact 
that the New River coal and all the otlier coals 
tested, exet'pl a black lignittr from Wyoming, suffer 
vt'ry lit tit' tleterioration during ordinary storage In 
air. ” I’iXeept for the siib-bltun»inons Wyoming 
coal, no lo.ss was observed in outdoor weat tiering 
gn'ater than P2 per cent. In the lirst year or 
21 p(*r cent, in two years.” 

J'he writer vt'iitiires to doubt; whether the data 
given in tii»' Bulletin do Justify this eoneluslou 
and i)ropos(‘s to show that these very same data 
suggest that lh(' autliors have overlooked a form 
(»f toss wliieh may be several times as great as 
I lie small loss they have measured with .such can*. 
Wh.it tlie authors measured was the lieatiiig value 
of one pound of coal at eacii stage of storage, 
(’omhining this result witii a detenidnation of the 
pereeiilagi' of moisture, ash and siilpluir in the 
small portions witiidrawn for analysis, tliey cal- 
eul.Med tlie calorilio value of one pound of pure 
coal substama' at each stage of sloi'age. The pub- 
lislu'd <i.ata dt'moustrate clearly enough tliat one 
j-oujul of tht' i>iire coal .suhstauee reiiuuning at the 
(‘ud of a vi'ar developed on (“ombustion only about 
1 i>er <-enl. k'ss lu'at than w.as develoix'd by one 
pound of the original pun* coal substance, but tbere 
is no i'Videnci' that the nundx*r of pounds of coul 
siihslarKa* reimilning at the end of the year W'as 
as great as the unmber originally placed In storage. 
In other w<»nls, the hulks were not weighed and 
th(i deterloral ion measured was only that result- 
ing from tlie tixatioii of^ oxygen, no account licing 
taken of iiossible lo.s.s of coal .substance In volatile 
form. That tiienf was such loss, the Increase in 
the |x*rcentage of nsli throughout the experiment* 
seems to prove. Evi'ryono with experience in the 
sa milling of coal will recognI.se that the unavoid- 
able error of a single determination of ash Is high; 
It w'as tbi.s ein iimstnnce which led the {lutlior* 
to make their basis of comparison the beating 
power of a iiound of pure coal substance, that la 
to say of ash-free, molsture-frw and snlphiir-free 
coal and not meri'ly moisture- free coal. The figure* 
given In the paper amply demonstrate the fact 
that the unavoidable error of sampling la large^ 
but nevertheless they point almost Irresistibly to 
the conclu.slon that there was a steady and 
far from insignificant loss of coal substance on 
storage. 

To reduce to some extent the sampling error, 
the following table has been constructed 
data contained in five separate Tables In the 
Bulletin, all referring to experiments with New 
River coal. 
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Pefcifitaa^ of Ash in Coal, 

'JCftbli l‘»bi9 Tftl9l« TaWo TshU 
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6 

7 

H 

10 

ll 

M«axi 

As stored 

.6*68 

5*67 

7*97 

6*08 

7*45 

6*8 

After a months 

7*29 

5*88 

8*61 

6*69 

8*76 

7*4 

,, C mouths .. 

.6*48 

6*02 

9*98 

6*62 

7*23 

7*2 

,, 9 months .. 

. 6*70 

6*71 

8*45 

6*12 

7*79 

7*0 

,, 1 year 

6*94 

5*63 

8*89 

6*68 

8-33 

7*3 

„ li years .. 

6*67 

6*88 

9*62 

6*64 

9*49 

7*6 

,, 2 years .. 

. 7*04 

6*04 

10*84 

8*83 

9*31 

8*4 

,, a years .. 

6*91 

6*66 

10*83 

10*27 

8*75 

8*7 

,, 4 years 

, 6*90 

7*14 

12*49 

8*55 

8*60 

8*7 

,, 5 years .. 

. 7*92 

6*84 

10*62 

9*25 

7*19 

8*4 

The numbered 

Tables referred tc 

► In the 

‘ top 

line 

are the original 

Tables of 

the Bulletin 

and 

the 


ll^^iires 1 q the first five coluiuns are taken from 
lliese niimliered Tables. The column of mean 
values has been calculated by the present writer. 
It should be added that the data given by Porter 
and Ovitz in one other Table, have iK^en excluded 
because the series of exix'riments dealt with In 
I hat Table was Incomplete, also that the figures 
selected for presentation here are those* obtained 
from the series of experiments with coal crushed 
to i-ineh size, as the sampling error must Ih' 
much less in these oxix‘riments than in those with 
run of mine coal. 

Whilst the figures in the first five columns of the 
table, and even those in the last, show that the 
experimental error is high, thost? in the last 
(oluinn can leave no doubt that the i>ercentage 
of ash increased continuously on storage. In view 
of the magnitude of the sampling error, which 
gives even the column of calculat(‘d mean values 
aJ» irregular api>enrance, it is not proposed here 
to subject the figures to matliematlcal treatment 
nor to occui)y spatv by plotting them on n system 
of rwtangular co-ordinates. Any render, however, 
<*nn soon convince hlms(‘lf hy either of those 
methods that the figures point to an inci’ease in 
the pert'entage of ash from tVS to neaidy 7-5 during 
I lie first y(‘ar and thereafter at a gradually 
diminishing rate. 

If this be the fact, wliat conclusion may be 
drawn from it? If a lieap of coal, originally weigh- 
ing 100 tons and containing 5 i:>er cent, of ash, he 
sampled at the end of a year and found to contain 
10 p r cent, of ash, it would simmu reasonable to 
conoiude either that 5 tons of inorganic dust had 
entered into the lieup during the year or that 
approximately half the coal suhstana* had dis- 
appeared. Weighing the heap, supposing the con- 
ditions to be such that only an insignificant portion 
could have lH^<‘n blown .iway during the year, 
would decide to which of these two causes the 
Increased ash i)ercentag<i was due or the propor- 
tion duo to each. In the America n exiXTiments 
under review, the i)eivenlage of ash did not double 
hut It npi'years to have im^enscHl almut one tenth 
in the first year and not niu<*h less in the second. 
If foreign inorganic dust did not gain ontranev 
to the exi)erimentnl heaps. It would apixmr that 
something like one tenth of the original coal sub- 
stance had dlsapixniXHl within the year. It is 
dlfllcult to believe that the loss was so large ns 
tills, blit since* the American Investigators did not 
weigh the coal remaining nt the end of the year, 
it Is by no means certain tliat the total loss on 
storage was not several times as great as they 
think to have proved It. 

The point raised in this note Involves nn Issue 
of such magnitude that It has been thought well 
to state It somewhat fully. Unless the writer Is 
wrong, further experiments are required. These 
experiments need not extend over five years but 
they will involve considerable exiicnse and are not 
likely to be undertaken except at the instance 
at the British Admiralty or the tJnitecl States Ngvy 
Department, to which Departments the results 
should be of far more value tluin to any other 
class coal user. 




A NEW SIMPLE DEVICE FOR SAMPLING 


L. J. RILBY. 

This device is particularly suitable for sampling 
dust (e.g., blast-furuace dust), loose soil, earth-llke 

material, and the 
like, and has for Us 
C object to faciUtale 

obtiiining a rejiresen- 
tullve sample. 


'I 






ihe end (c) of a tapering tube (a) 
of suitable diuionslons is Inseited 
Into the material to be sampled and 
imshf^d to the bottom with a rotary 
I motion by means of the easily 

y| removable handle (&) inserte<l 

through the two holes (c), and then 
withdrawn. The sample i.s then 
obtained by removing the handle and 
inverting Ihe IuIk*. The samples 
ohtalm‘d from various parts are 
tlien mixed by a usual method for 
obtaining a representative sample. 

This sampler is of great sim- 
plicity, is (‘apnble of easy manipula- 
tion, and ensures obtaining a »imple 
of tin* material along the whole 
courst* tliiough wliich it travels, as 
proved by tests ^‘imslsting of sam- 
pling heaps of , blfct-furnaa* dust 
made up of a^proximattfiy equal 
layers of dusts of different (‘olours. Out of oiie 
hundred wagon-loads, representing every type cf 
blast-furnace dust, sampltnl vcrtionlly, the devii^ 
failed to work thoroughly satisfactorily only in 
the case of one very abnormal tyix; of dust, the 
IxUasli content of which was worthle.ss. 


FEDERAL COUNCIL FOR PURE AND 
APPLIED CHEMISTRY. 


Gratifying progress has Ixk^u made during the 
past month. The Iron and SU^el Institute, one of 
the bodies originally Invitetl to enter the Federa- 
tion, has joined the Council. Invitations are now 
iKung smil to a number of other societies in which 
chemistry is of ]>riinary importunct*, though not the 
dominant Intei'est. 

A syinpatlietio reply lia.s been ix*celved from the 
authorities of the l^ondon University to the letter 
the Council addresm^d to the Vioe-ChanceUor, call- 
ing attention to the inadequate Initial salaries 
attached to chairs of chemistry at King's College 
and the East liondon College. Meanwhile, In the 
ease* of the latter college, tlie initial salary adver- 
tlsiHl has iH'eu mlsed from ffiOO to £750. 

The repremuitatlon made by the C-ouncil to the 
Koyal Society, that the granta at the disposal of 
this and other societies for the purpose of chemical 
ivsenrch are Inadequate, has led the Royal Society 
to refer the matter to a 8iK*eial committee. It Is the 
Intention of the C/Ouncil to go thoroughly Into the 
whole question of the promotion of research, as 
there Is reason to believe that tlie methods now in 
ojieralion aie In many resjioets ill calculated to 
produce the effects desired. 

The representation made to the War Ofllce and 
to the President of the Board of Education, that 
exiierimental scIeiK^e appeared to be left out of 
account in the Interdepartmental Commlttw 
formed to co-ordinate the educational training 
scheme of the Army, has also been attended with 
success. The.Presld^t of the Board of Bdncatlou 
and Ckilonel Lord Ooreil agree in thinking that n 
setentlfic iiidviger shonld be added to the Commith^c 
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and the l*resldent lias asked that iiumes may be 
Suggested. This has been done. 

Considerable progress has been made in dis- 
cussing the measures that can taken to provide 
chemicals for research. It is proposed to put tlie 
elaboration of a working scheme in Ihe Imnds of 
a committtje on which the trade oleineiit is fully 
represented ns well as the academic; this com- 
mittee is aake<i to establish a iK^rmauent smaller 
ooramlttee and the central organisation re(iuirod 
tx> give practical (effect to the scheme. 

Much attention is being given to I he coiisiderntion 
vOf tlie steps most likely to promote the union of 
the various seetlojis representative of the colled ive 
interests of chemical science especially to the 
provision of a suituhlo house. 


THE TRADE IN CINCHONA BARK. 


B. F. nOWAUD. 

All article on “ The Future of the Trade in 
Cinchona Ihirk ” apr>earlng in the last issue of the 
/bulletin of the Imiicrial Institute (XVT., Ft. o, 
1918) contains much Information of value to those* 
who desire to have an authoritative ulHumc of this 
important subject. 

An interesting introduction trnc(‘s briefly the his- 
tory of the natural V inch ounce w of tlie forests of 
the Andes, and the botanical olassllication of the 
varieties best known on the market at tlui present 
day. Turning to the production of cultivated bark, 
the author gives tlie output in nH:‘ent years from 
the plantations in the Duteb Fast Indies, India 
and Ceylon, and shows cloaily the enormously 
lmix)rtant part played by the Dutch pla illations in 
Java. In recent years, Java heads the list of pro- 
ducers with an annual output of 22,<S80,000 lb., India 
supplying 2,000,000 and other countries 440,000 lb. 
Perhaps the.se figures should Ik* taken as a general 
Indication of the pre-eminence of Java rather than 
as an exact comparison, for whereas the Java pro- 
duction Is based on an average of the years 1011- 
1013, the Indian output given is the average of the 
years 10m013 to 3015-1010, and (his must suridy 
have been affwted by the d I then hies of produetion 
and slilpping during the war. 

The commercial or market asiieot Is then briefly 
dealt with and the efforts— successful in the main - 
described which were adopted to previmt over-pro- 
duction in the years liefore the war. Under a 
heading <‘ntitled “''J'rade In Cincliona Bark and 
Quinine,” the autlior shows that although the 
Indian plantations and factories are unable to 
supply the neials of that ixirtlon of the Empire, 
yet tlm bulk of the imports of manufaclurfMl quinine 
Into India liave liltherto b(‘(‘n from Kritlsli sourc(‘s. 

A series of import and export taides follo\ys show- 
ing the high luucentage of the quinine requirements 
Of the United Kingdom which was formerly supplied 
by Germany — a typical oxamiile of the fiositlon 
of the fine chemical indust ry In this country before 
the war, and a state of affairs which, we trust, 
has now gone for ever. 

The groat imriortance of loc.al manufacture of 
quinine salts in Java and lls possible future hear- 
ing on the world’s quinine trade Is not mentlomHl, 
probably owing to the complexity of the problem 
and the dlffieulty of obtaining accurate informa- 
tion, It is obvious, however, that no account of 
the cinchona industry which ignores this important 
factor can Ik considered complete. 

The final portion of the article deals with bark 
produced in St. Helena and East Africa. Although 
from a commercial point, of view these plantations 
are at the moment negligible, yet from the scientific 
aspect the typlhal analyses given are of considerable 
interest as they show a high percentage of quinine 
and prove the bark to be well np to t^ .Tava stan- 


dard, thus indicating most successful cultivation— 
which may liave been either deliberate or 
aciddental. Viewe<I In detail the tables giving the 
results of examination of these barks appear to 
Ik somewhat Inadequate and to lack uniformity. 
Although the total alkaloid figure and the percen- 
tage of quinine sulphate are given, a complete 
separation of the four principal alkaloids has appa- 
rently not iKK'ii attempted. Again, the results are 
complicated by the inclusion of the percentage of 
moisture found, but as bark Is valued on its alka- 
loid contents as shipped, moisture is not a factor 
of any Importance. A more practical method of 
stating the results would be to give the rKreentuge 
of (hydrated) sulphate of each of the alkaloids 
(quinine, einehonkline, qiilnidiue and cinchonine), 
together with the percent age equivalent of alka- 
loid in each eas(*; also the sum of these figures 
and the amount of amorphous alkaloid. So tabu- 
lated, the results of the analyses of those very 
interesting samples w'onld have enabled the reader 
to evaluate the barks eoinnierclally, ns well as to 
derive useful adcliUoual selenlltic information from 
them. ■ ■ 

NEWS FROM THE SECTIONS. 


CANADA. 

On January 23, Dr. A. B. Macallnm, chairman of 
the Honorary Advisory Council for Scientific and 
Industrial Research, addressed one of the 
meetings ever held by the Toronto Branch of the 
Society. In reviewing the work undertaken by the 
Canadian Research Council, he descrilxHi some of 
the problems which were of ])ressing national Im- 
port ancK, such as, c.r/., the briquetting of lignites 
in .Saskatclunvan, the ntilisalion of the tar smikIs 
of Alberta, studies in re-nfforestatlon, the organi- 
sation of guilds for Industrial research, the stimu- 
lation of post-graduate work in science at 
sUios, and the establishment of the Central 
Research Institute at Ottiiwoo It w'as the opinion 
o1 those iwesmit that an organised campaign or 
propaganda should Ik* under! ak(*n jointly by the 
R(*soarch Connell and lh(* Society of (liemical In- 
dustry In order that manufacturers, industrialists, 
and the public generally might be brought to under- 
stand the vital necessity for carrying on intensive 
Industrial research along all these lines imme- 
diately. 

BRISTOL. 

The memb<‘rs of the Section attended at the Uni- 
versity on January 2.'! to hear a lecture on ” Explo- 
sives ’’ by Prof. F. Francis, wlio gave a brief out- 
line of the whoU^ subject, and then referred more 
particularly to the events of the past four years 

In the discussion that followed, Mr. M. W. 
Jon{‘S. r(*ferring to lyddlP*, said that In the 
War Depart inent siK'cificatioii for i>ain1s for shells 
the absence of lead was an essential feature, and 
T)oint.ed out that we owe the discovery of lyddite 
to an accidental and destructive explosion at the 
Cornhrook Works of Messrs. RolKrts, Dale and Co 
Manchester, In 1S87. This explosion, which could 
not b(i cxjdalned at the resulting inquiry, In- 
vesIlsfiU'd by fix' Into Sir P. Alxil nml I*’’- ®"I>rA. 
who finally arrived nl. Ilic conclusion that the 
explosion was caused by the iRnltlon of idcrlc acid 
and litharge (Blue Book No. I.XXV., 1^7). Prom 
subsequent experiments on a large scale at T^yda, 
the explosive known as lyddite was evolved, and 
tills was used for the flfst time during the Boer 

War. 

EDINBURGH. 

A special meeting ^aajield on Janua^ at 
Castle Milla, Edinburgh, by In^tation of the Noi^i 
British Rubber Co. Ltd. Mr. B. D. Dott presided. 
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Mr. \V A. Williams, works manager, received 
the members on behalf of the company, and gave a 
short description of the various departments of the 
works wlilch were to be visited. In speaking of 
the war work In which the company had been 
engaged, he referred particularly to the manufac- 
ture and testing of rubber-proofed fabric for 
balloons and airships, and paid a high tribute to 
the work of the chemical research laboratory in 
connexion therewith. The members were then 
conductetl round numerous departments of the 
works, whore they inspected the storing, washing, 
and purifying of the raw rubber, the manufacture 
of rubb(*r shoes, rubber hose and tubing, etc. Much 
interest was taken in the special laboratory where 
balloon fabric is tested for its ijermeability to 
hydrogen. The fabric under examination forms a 
septum in a gim-metal drum Immerswl in an elec- 
trically healed and controlled thermostat : hydrogen 
is maintained at a certain pressure on one side of 
the fabric, and through tlie other division of the 
apparatus a uniform current of puritied air is 
passed. The hydrogen carried over by the air is, 
after drying, oxidised by an electrically heated 
platinum spiral and weighed as water. The instal- 
lation enables thirty-two tests to be carried on at 
the same time. 

There was a large attendance of memlx>rs, and the 
feeling was general that more of the sectional 
meetings might advantageously be held at works. 


LIVERPOOL. 

A joint meeting with the Liverpool Engineering 
Society was held at the Royal Institution on 
February 5, I'rof. J. Wemyss Anderson presiding 
A paper on “ Electric and Oxy-Acetyleue Welds and 
their Defects,” was read by Mr. E. A. Atkins, who 
demonstrated the use of micro-projection by 
showing the structure of metals directly on a 
screen. 

The two chief physical defects found in all 
kinds of welds, an.' low tensile strength ;in<l 
IK)or elongation, n'sultlng in l)rittleii(‘s.s, and i>oor 
bending (inalitles of tlie joint and small resistance 
to fractiin* by shock. Tlie tensil(' strength of a 
welded Joint may vary between o and KM) ]»er 
cent, of the strength of the unwelded piece. 
Altluaigh the mechanical defects are well known and 
easily detected, their causes are not easily dis- 
covered; in this direction microscopic research can 
give considerable assistance. It is of paramount 
importance that a welding wire (or ” tilling- 
materiul ”) should pass the most stringent chemical 
tests, and that Us surface should be free from oxide 
or other foreign matter that will afl'ect the 
physical properties of the weld. The alteration 
in the chemical composition of tlie welded material 
(in the neigdihonrhood of the joint) and of the 
tilling material used, which results from the intense 
heat applk'd in the presence of air during welding, 
inevitably leads to considerable change in the 
physical i>roi>erties of the joint. It must therefore 
be concluded that If the various proc.'esses of fusion 
welding are to have the wide application they 
deserve, some exact data must be drawn up to 
serve as a gui<ie to practice. This, the author Is 
convinced, can only be done after prolonged 
research. In arc-welding and in resistance- 
welding, the microscoiH* readily shows up any 
defects, and with Its aid the effects of after-heat 
treatment are also easily observable. Oxy-acetylene 
welding depends mainly for its success upon the 
skill of the operator. #11 Is not sufficiently well 
known that mild steel is a most complex material 
which when subjected to high temperatures, 
especially in the presence of gases, can have Its 
Btnicture and, therefore, Its physical properties, 
entirely altered. These defects, too, can be observed 
with the microscope. 


MANCHBSTBB. 

The fourth meeting of the Session was held on 
February 7, Mr. Wm. Thomson presiding. The 
honorary secretary, Mr. L. B. Vlles, announced his 
resignation, for business reasons, after six years’ 
tenure of office. A brief discussion was held on the 
probable effects of the multiplication of Subject 
Groups, and It was decided to make opportunity for 
a full discussion. 

Dr. T. J. Craig then read a pai)er on “ The 
Volumetric Determination of Sulphurous Acid,” 
The suli)hlte is dissolved in water and an excess of 
standardised hydrogen peroxide solution added. 
After cooling and adding dilute sulphuric acid, the 
excess of peroxide is found by titrating with A/2 
permanganate. Examples were given showing 
n'sults comparable in accuracy with those obtained 
by the iodine method. A second papt!r by the same 
author on ” The Determination of Alkali in 
Permanganate Liquors ” described a method of 
determining the excess of alkali at different stages 
(luring the manufacture of permanganate. The 
liquor Is treated with neutral hydrogen peroxide 
until it Is dec'olorised. After heating to decompost' 
the (?xcess of i)eroxide, a slight exe^ess of 
standardised sulphuric acid Is added to decompose 
manganite, the liquid hltered, and the hltrate and 
washings titnited with standard alkali at the holling 
point. This gives th(‘ total alkali. By deducting 
tile alkali eiiuivak'iit to tJie permanganate present, 
the alkali presemt as hydroxide q*d carbonate is 
obtained. The carbonate can be round by deter- 
mination in a separate portion. 

Mr. J. A. Crockett and Dr. R. B. Forster described 
” A Device for Measuring Small Quantities of 
Moisture In Gases,” which depends on the principle 
that certain fibres expand when their moisture 
content increases. Out? end of an artificial silk fibre 
is adaclK'd to an adjustable hook on a rod, and the 
ol her end to a serk's of magnifying levers connecte<I 
with a pointer. The Instrument Is placed In a bell- 
jar containing the gas to be tested, and the degree 
of moisture is deducjed from the altered position of 
the j)olnter on the scale, one division of which 
corresiMmds to a change of about 0*05 per cent. In 
moist ur(i content. 

Al the close of the meeting a cordial vote of 
tlianks was accorded Mr. L. E. Vlies for the 
('xcelk'iit work he had done for the Section. During 
his t('iiiire of office, the memt>er8hlp of the Section 
had increast'd from 2tK) to 520. His successor will 
be Mr. L. Guy Radeliffe, of the Miiidelpal College 
of Technology. 

YORKSHIRE. 

On Febiaiaiy 10, a paix'r was r(‘ad by Dr. H. Ingle 
and Mr. Woodmansey on ‘‘ Polymerised and 
OxIdis<'d Linseed Oil,” Ix'fore a representative 
gathering at the Queen’s Hotel, Tx*ed8. The authors 
had studied the changes which took place In the 
IiriHluction of boiled and blown llnse^ oil, with 
si)ecial reference to their permanence w'hen exposed 
to air. or without exix>sure by mere ageing or by the 
action of heat. Analyses of various prcxlucts at 
different stages were dlwussed, but for details the 
reader must tx' referred to the original pai^er. The 
composition of Reid’s superoxldlsed oil was con- 
sidered and various chemk*al tlieorles based upon 
an examination of a sample of oxidised oil 
(linoleum scrim-lead drier) seventeen years old 
w'ere advanced. The authors’ main . contention 
seemed to be the suix^rlor permanence of a 
polymerised oil (stout boiled) over a blown (or cold 
boiled) oil in paints. They also drew attention to 
the fact that oils containing manganese are, when 
dried, more liable to change than lead oils and 
consequently recommend for permanent paintwork 
—especially for artists— a stout boiled oil with a 
le.ad drier in preference to a steam-heated blown oil 
with a manganese drier. 
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NEWCASTLE. 

Prof. P. P. Bedson presided over a well-attended 
meeting of this Section on February 12, when Mr. 
G. Sisson read a “ Note on the Extraction of 
Thallium from Pyrites Flue Dust,’' by liimstdf and 
Mr. J. S. Edmondson. At the request of the 
Ministry of Munitions they had first Investigated 
their waste products from sulphuric add manufac- 
ture with a view to i-ecoverlng wdenluni, hut they 
had failed to separate any appreciable quantity of 
it, probably because the flues from wlilch the dust 
was taken w^ere too hot. 

They then turne<l their ntlcnlion (o thallium 
which was pi*e8ent to the extent of 0*25 per cent, in 
the flue dust. Some ir> owt. of (iust was collected, 
containing 4 lb. of thallium, and tills r(‘prcsented 
(1 months’ accumulation, or the burning of 1500 tons 
of pyrites containing 1 part lliallium ihu* million. 

It is interesting to recollect that Sir W. Crookes 
discovered this element from such material, the 
total quantity he separaltMl Indng only two grains. 
The method of separation <le|)en(fe<l upon the com- 
parative insolubility of the chloride and the 
solubility of the snli>liate. The metal was flnally 
obtained by fusing tlie (Irnnl chloride with alkali 
cyanide and .sodinm carbonale. Thallium is usf‘d as 
a constituent of optical glass of liigli refractivily. 

Dr. F. C. Garrett, In the absmice of the authors, 
read a note on “ Tlu‘ Softening Point of Pitch ” by 
Dr. P. E. Spielmann and iMr. G. (\ Petrie. The 
authors spoke of the ditiiciilty of <*hai'aeterlslng by 
a numerical value a property whicli is non-existent, 
and stated tlint any tt‘st proposcMl must be empirical. 
A resume Was given of tin* various tests that liad 
already lK*en lu’oposi'd, rP. .--1, Pdting test: 2, 
change of appearance; 2. twisting test; 4, iKuiding 
and sagging test; 5, powder eompn'sslon by weight; 
0, dropping test; 7. miscellaneous tests. The test 
now propost'd by the authors consists In taking 
a block of pitch, 11 in, long by I in. square section, 
and a rectangular id(‘c*e of cop|K*r wirt' of 17 gaug(‘. 
The wire is Incited, and the foot pressed into th(‘ 
idtch 1 in. frofu one end and at right angles to the 
length of the bl(K*k. After sidling, the test piece 
with the wire Is susinaided in a l»eakc*r of wat(‘r, 
the latter being warmed up at the late of 1*^ 0. jxn* 
minute. Tin* softening i)oiiit is taken as the tem- 
I)eratiire at which the block of i^lcli turns on its 
axis to a nearly vertical line. 

The “ Newcastle riieinical Indnslry (dub ” was 
definitely oi’ganised at a m<M*tirig held on 
February 15, when the following officers were 
appointed President, Prof. P. P. Ibslson; Chair- 
man, Dr. F. C. Garrett; lion, 'rreasiirer, Mr. O. 
Smalley; Librarian, Mr. F. Ilirsch; and lion. Secre- 
tary, Mr. A. Trobrldge. The above, with six other 
meml)ers, constitute the (Vunmittee of Maiiagenient. 
It was resolved to .secure suitable rooms in Dnins- 
wlck Place, and to ojkoi a subscrl]>tion list f(»r the 
provision of a technical library. 


CHEMICAL ENGINEERINQi GROUP. 

The Inaugural meeting and dlniKH’ of the Chemi- 
cal Engine<;rlng Grou{) of the Scxdety of Chemicjil 
Industry will be held in the Handlton Hall, AIkw- 
com Rooms, Liverpool Sti*eet, I.-ondon, E.C. 2, on 
March 21 next. The meeting will commence at 
0.30 P.M., and Prof. J. W. Hlnciiley, elmlrinan of 
the Provisional Comraltteo of the Group, will 
preside. The business wdll Include the formal 
adoption of the Draft Rules, copies of which have 
been circulated to members, and the election of 
(^mmlttee ns prescribed by the Rules so adopted. 
A repbrt of the, work so far accomplished by the 
Pmvlslonnl Committee and a statement of tlie 
poaltlon of the Group will be submitted, and the 
general programme of work for the lmm(?dlate 
future will be discussed. The dinner win be sen’ed 


at 8 P.M., with Prof, H. A. Louis, President of 
the .So<.‘lety, In the (^alr, Representatives of the 
Government and learned Societies and InstitulJons, 
as well as leaders of education and 
industry in this country, are expected to be pivsent. 
Tickets, price 15^i. each, exclusive of wines, may 
be had from the Honorary Secretary, Chemical 
Engineering Group, 15, New Bridge Street, I^mdoii, 
E.(l 4, and early notification of prospective atten- 
dance is n^uested. 


MEETINGS OF OTHER SOCIETIES. 


THE CHEMICAL SOCIETY. 

At the ordinary meeting held ou February 0, wltli 
Dr. A. Scott in the chair. Dr. F. Challenger pre- 
sented two contilbutions embodying work done by 
Pi of. P. F. Franklnncl, himself and N. 4* 
Nlcholls. In tlie first, he described the prepani- 
lion of inoiiometliylamlne by reducing cbloroplcrln 
with iron and very small qiianfities of hydrochloric 
Held. The exiM.‘riment8 showed that the optimum 
yield of ‘AS.5 iK^r cent, monoirndhylamlne is obtalued 
by using the following proportions: — Chloropicrin 
25 g,, iron .50 g., watin* 200 c.c., and liydrochlonc 
ueld 32 c.c. The use of tlie tlieoretieally necessary 
quantity of hydrochloric acid gave rise to mueli 
ammonia. The eliloropierin is run into the aeld 
and iron, ami aftiw rediudion, eaiistie soda is 
added, and the base distilled oil’ wltli steam. The 
imahod is suitable for making large quantities of 
moiiometlijdaniine, such as are reipiired In llie pre- 
paration of tetryl, adrenalin, etc. 

d’he results of an investigation ol“ llu* prodiietlon 
of moiioinetiiylaniline by rtMlncing ntcihyh'ueanilin • 
(from aniline Jind t'ormaldeliyde) were also 
described, in addition to those obtained by the 
reduellon of certain similarly constituted com- 
pounds. All exiess of formaldehyde gavi* rise t(> 
the formation of imieli dimetiiylaniline. 

The authors havt‘ also experlujonted upi>n 
methods of preparing moiiometliylaniline by heat 
ing aniline and methyl alcohol in an autoclave oi^ 
In sealed tubes at ISO"^ by the interaction of 
aniline hydrochloride ami dimetiiylaniline, and of 
illmelliylaniline hydi’oehlorhh‘ and aniline. Tlie 
yields obtained wtu’e not very good; the first 
method was the most satisfactory, giving yields of 
from 51 to 51) per cent, of the mono-d(‘rivative. 

xVmong other pajKO’s put down for presentation 
but not read were two by Prof. .1. T. Hewitt and 
W. J. .Jones, entitled respectively “The Estimation 
of Hie Melhoxyl Group ” and “ Tlie Estimation of 
.Metbyl Alcohol In Wmjd Distillates and tbelr 
Concentrates.” 


Presiding at (he nu‘(‘tlng held on Febiii.iry 20. 
Sir W. .1. Poix^ aiinoniic(‘d the iiam(?s of the Follows 
who had Ix^n nominatisl by the Council to serve 
upon it during the ensuing year. Sir J. Dobble 
lias Ikxmi nominated Presldcait. The annual general 
meeting will be held on March 27, at 4 p.m., aiul 
on that date the series of Anniversary Dinm'rs, 
dlsc‘ontinued since 101.3, will be revived. TIu* 
dinner will be served at 7 p.m. at the Conmiught 
Rooms, Great Queen Street, W.C., and Fellows 
who wish to be present should communicate with 
the AsRi8t.iint Swret^ary of the Society. Among 
the guests will be Mr. Winston Churchill, Loixl 
Moulton, Txird Sydenham and Mr. Herbert Fisher. 
The Informal meeting previously arranged for the 
same evening has bwn cancelled. 

A paper on ” Nltro-, Arylaaso-, and Amlno- 
glyoxallnes,” by R. G. Fargher and F. L. ryman,. 
was presented by the latter. 



V<a. xxxrm.m 4.] 


BBVIfiW. 


63k 



NJSWS AND N0TE5. 


CANADA. 

Britinh Columbia. 

Vegetable Oil Industry.— The InternaUoual Fixxl 
Products, Ltd., of Vancouver, has arranged with 
a firm of chemical engineers In Chicago, IJ.S.A., lo 
erect the hrst unit of a vegetable oil pressing plant 
to be locntod on Iiulustrial Island in Vancouver 
•hariwur. Flax seed from Mie (Canadian prairies will 
furnish the raw' material at llrsl. Other units will 
be erected later for pressing imiw)rted oil seeds,, 
csi^ecialiy soya bean, cotton seed, coconut and palm 
kernel . 

Minerals, Metals, Ktc. — (inicnil . — Tlie value of 
the mineral producl lon of Ilritish Columbia in 191S 
is estimated to about ^.‘{7,000,000, which is almost 
equal to that of 1917. The output of coal and gold 
Increased markedly, that of copper, lead and zinc 
ilecreased, W’hile silver and misudla neons pro- 
ducts changed but little. 

The Canadian Geological Survey has issued a 
report on the mineral deposits adjacent to the 
l*acitic Great Eastern Railway, including metal- 
liferous ores, diatomac'eous ('arth, talc, clays and 
magnesite. A summary reiKut is Included on the 
Lardeaii and Slocan districts in which particular 
reference is made to the recvntly discovertHl 
deposits of manganese, one of which has an area 
of (100 X 200 ft. with a manga nestj content of about 
48 per cent. 

Copper.— The Dominion Government proposes to 
make a thorough exi)loration and examination of 
the (X)pi)er deposits on the shores of I In' Arelic 
Ocean at Copixu-inine River and llatliurst Inlel. 

The Rritaunia Alining Co. is diamond drilling a 
new group of copix*r claims sevenil miles east of 
Its main zone on Indian River, when* .st ripping has 
disclosed already a large an'a of high giiuUi 
chalcopyrite ore. 

The Granby Consolidated Alining and Smelting 
Co. has struck a good grade of eopixu' ore by 
diamond drilling the immens(i body of pyrites on the 
Bcstall River, a tributary of (he Skeena River. 

Tlie Consolidated Alining and Smelting Co. has 
established at its Trail Smelter a d('partmenl for 
the manufacture of copix*r nxls and wires. The 
new plant will have a capacity of 50 tons a day, 
siillielent to supply the Canadian market. 

Platinum .— diamond drilling of the Tulameen 
River gravels by the Dominion Government has 
proved tlial platinum can be lecovi'reil In payable 
quantities. Further exploratory work is cousidereil 
iinnecess.nry. A.ssnys of pljftinum-bearing oi-es and 
sands will be continued at the Dominion Ass/jy 
Office. 

Iron . — Investigations by the Dominion Geological 
Survey of the llmoiiite deiwslts at Alta Ijake indi- 
^•ate a surface an*a of 450 x 250 ft. Analyses give 
iron 41—48%, sulphur 0-2- -T8%, phosphorus 01— 
0-9%, and silica 1*2 to 2*2%. 

Dr. A. Stansfleld, professor of metallurgy at 
McGill University, has submitteil an exhaustive 
report to the British Columbia Government In 
which he concludes that it would be economically 
possible to develop the electric smelting of the iron 
ores of British Columbia. It Is estimated that 
^,000 tons per annum of magnetite oi*e, practically 
wee from phosphorus, ytunium and copper and 
low In sulphur, could be dellvei’ed at a suitable 
Hmelter site. With the abundance of water-power, 
the cost of electrical horse-power per annum should 
not exceed $10. Twenty to twenty-five tons of chwr- 
<Joal per day could readily be obtained from the 
enormous supplies of Say^ill waste, the charcoal 
thus costing from $6 to |$ per ton. AasuminK 
power to cost $15,00 per h.p year for an exnerl- 


^ ^ ^ produced initially 

at $29.75 per long ton. Government bounties are 
discussed and recommendations for future develop 
meats are api>ended. A subsequent report will 
describe technical details. 

Carbide and Coal.~The Pacific Smelting Co. at 
Edmunds, B.C., has now installed a double calcium 
carbide furnace which will shortly be In operation. 

1 he Granby Consolidated Mining and Smelting 
(X). has o|)ened up a new coal mine at Cassidy, B C 
preparatory to manufacturing coke, etc., in new* 
by-product recovery ovens. 

Tlie Barrett Co., of New York, has purchased a 
site at MarpoJe ou the Fraser River for the erecUoii 
of a plant to refine coal tar products. Negotiations 
are x‘ing eurrk'd ou with the Granby Consolidates! 
Alining and Hmelling Co., to wnmre its coal tar 
hy-products for tin* manufacture of materials both 
for Io<*al anti for rx{M>rt trade. 


AU.STRALIA, 

Embargo on Copper Ore.— ’I’lie t'ominonweultli 
(.overnineiit lias deellnt'd to allow the Pllborra 
Copper Helds, Ltd., Western Australia, to export 
eopiKU- ore to ,l,ipan on Ihe ground that the 
Australian refineries are capable of ti*eatiDg all 
such ore, matte, etc., locully.—iOjffioial.) 

Steel Works for Western Australia.— Steps have 
K*en taken by the Australian Electric Steel Co.. 
Ltd., to establish electric steel wig'ks at Guild- 
ford, Western Australia. The e<^i?iuy has been 
exploiting the electric furaace process successfully 
in Sydney for the past elghteiai months, and its 
products are high-grade steels in various forms 
for tools, axles, mining and other machinery. 
Most of the plant has btH.*ri ordered from England. 
—(O/Z/c/a/.) 

BRITISH INDIA. 


The Salt Industry. — In 1014 India produced about 
1,202,705 tons of salt, most of which was consumwl 
in the country for domestic and agricultural pur- 
poses, very Utile being available for the chemlcnl 
Indust ries. In addition to this, nliout 000,000 tons 
of salt was Imixirted, all of which was used In 
Bengal, where the manufacture had failed owiug 
to a variety of causes. From 1872 this province has 
practically been dependent ui>on overseas supplies, 
mainly from England. At a later date Spain and 
the iKirts on the Red Sea also sent large quan- 
tities, and in 1014 It seemtHl ns if salt from thesi* 
sources would be able to drive the English product 
fi-om the market. During the w^ar, shipping diffi- 
culties ci*eated a very s(*rlou8 situation in Bengal, 
and if the Government had not taken action, a 
serious crisis would have followed. As the result 
of investigations, two companies have recently 
tieen forinetl to (‘ngage in salt pi-oductlou. One of 
these, with a capital of £40,000, will have works at 
Oontai and extract salt from sea-water by natural 
evaporation followed by the use of vacuum evapora- 
tors. The second company will work on a much 
larger B(‘ale, with a capital of £050,000. Its works 
will he loeatwl at Chllkn Lake and Its annual 
production will be about 500,000 tons. The process 
to be employed will be mainly natural evaporation, 
supplemented by up-to-date plant for refl^ng and 
for recovering by-products, such as magnesium 
chloride, iiotasslum salts and bmmlne. It is not 
profiosed to use the water of Chilka liake owiug 
to its low salinity, but sea-water, which will lx* 
pumped Into large reservoirs. Not only will Iht* 
output of salt be sufficient to meet the demand for 
domestic consumption, but a very large proportion 
of It will be available for new chemical Industries 
In Bengal, Blbar and Orissa. It thus appears that 
in the near future India will become Independent 
of external sources of 8upply% and that salt will 
be available for <^emical manufiictures at a price 
which will be about the same as that wbidb obtains 
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Cnitbd states. 

DBYelopments in Ckemical Indnstries .— in 

Uiah.— The chief sources of potash in Utuh are 
the alunlte deposits, the waters of the Great Salt 
liUke, and the cement factories. Several com- 
panies are working the alunlte deposits nwir 
Marysvale and producing sulphate of pota.sh of 
95 per cent, purity, while others are making a 
low grade material for fertiliser purposes from 
the waters of the Salt Lake. Various discoveries 
of potash -bearing minerals and waters have been 
jinnoiinced, but it la doubtful if their <ixploitatloii 
Is commercially feasible. I'otash recoveiy phnd.s 
have been Installed at a nuinlau* of cement works, 
and about li tons of high grade potash per day 
Is being obtained. The total production of potash 
in Utah in 1910 was ;i5,739 tons; this year it is 
expected to hi? about 55,000 tons. 

Sulphtir . — In order to develop the laig(‘ under- 
ground deposits near Matagorda, adjacemt to the 
Gulf of Mexico, the Texas Gulf Suli)hur_ Co. has 
I’ecently Increased its capital from ^'750, 000 to 
$3,000,000. The erection of plant ami railway 
sidings has already commenced. 

The Dye In(iustry.~~A\ a nwiit couh'nmce of dyo 
manufacturers and tiie War Industries Itojinl, the 
proi>osal was made that all incoming «lye ship- 
ments from abroad siiould b(‘ lmporte<l under a 
licence system. 

New Companies . — The total authorised capital 
of new chemical manufacturing companies from 
August, 1911, to Noveinher, 1918, Is 8;;':)t,79.5,000. 
During last November 11 new com[»anies were 
formed. 

Platinum Substitute. —The Chemical Division of 
the U.S. War Industries Hoard has announced the 
discovery, at the Mellon Institute, of a new cata- 
lyst to replace platinum in the sulphuric acid 
contact process. A plant lias iM^en enaled for 
producing the material on a commercial scale. 
The material is cheai>er than idatinuin, and is less 
sensitive to “ T‘olsoiiiug ” ; it has also ta'cii used 
successfully for the manufacture of chlorine by 
the Deacon process. 

Glycerin Sub.stitute . — The Mellon Institute lias 
also succeeded in producing a substitute for 
glycerin, suitable for use in tobacco maiuifact.ure. 

Petrol SuthUitute.-'TYK^ War Department Ke- 
search Division has produced a petrol substitute 
(“ Liberty Fuel ”) which is stated to have a kero- 
sene bas(‘, and to be siiiierior to indrol in nearly 
every respect .— (itd. of Trade J., Jan. 23, 1919.) 

Production of Rolled Zinc. -The groat demand for 
sheet zinc for lining packlng-ca.ses for the export 
of munitions has led to a great Increase in Its 
production. It is now to some extent dis[)laclng 
copper and bras.s is as well as tinplate. The 
War Industries Board has onlered the sub.stitution 
of sheet zinc for gaivani-sed steel in refrigerator 
linings, a use which will reiiuire about 10,000 ton.s 
IKjr annum. It is suggested tliat zinc should be 
used instead of galvanised iron for roofing, etc. 
The price of rolled zinc has fluctuated consider- 
ably; in 1914 it was 7-~8 cents per lb., and since 
then it has generally varied between 15 and 20 
cents, but ro.s(^ as liigh as 33 cents in the middle 
of 1915. At the tieginning of 1918 the Government 
fixed the price at 15 cents. The following statistics 
have been issued by the TJ.S. Geological Survey 

Rolled Zinc (lb.) 1915 1910 1917 

Exported* — ‘25,024,182 33,027,991 

Home consumption — 70,618,102 84,2*24,960 

Total production 90,425,811 95,642,284 1|7,252,951 

—(Ed. of Trade J., Jim 23, 1919.) 

* Exoluslve of metal used In ahlpping munitioxu oTdreeas. 


GENERAL. 

The Chemical Industry Club.— That this club is 
successfully meeting an urgent want is evidenced 
by the raphl Influx of nevr members since it took 
possession of its new quarters in Whitehall Court, 
S.W. The membership now totals 517, comprising 
371 town and 146 country members; and applica- 
tions are coming in continually. At the last 
monthly metdlng it was resolved to extend the 
club’s hospitality to chemists who have served 
in H.M. Forces but who have not since entered 
civilian employment, by granting them honorary 
memberj^hlp for a jR'riod of three months. 

Coal Conservation.— In the course of an article on 
this subject in the January number of the Edin- 
buryh RevicK, I’rof. J. W. Cobb of I^ds Univer- 
sity criticises some of the proposals i*egardlng the 
(‘stablisliment of eleiM ric suiier-stations and inferen- 
tlally illscusses tlie relative value of steam- 
gcmu’aled eleetricity and coal gas as sources of 
heat for domestic Jind Industrinl punioses. As 
r(‘gards tlie tluTiual efliciency of electricity gene- 
rated by stejim-driveu turbines, out of 100 heat 
units originally present in the coal only 13 are 
to be delivered to the consumer as electricity, 
87 being lost even when the super-station efliciency 
claimed is attained; whereas by carbonising coal 
in gas works, after allowing for the heat requirinl 
for carbonisation, at least 70 units bi'come avail- 
able ns gas, coke and tar; and a large proportion 
of these 70 units can be made directly available 
for heating, as in a gas lire, or for generating 
power, as in a gas-engine. Assuming that the heat 
which escapes uf) the ('liimney of a gas tire is 
lost entirely, and that the ellii’iciicy of an electric 
heater is 100 per cent., tlie combined efliciency 
of the gas works jilus tlie gas tire may lie placed 
at 50 p<'r cent., as against 13 per cent, for the 
calculated edlcleiiey obtainable from electricity 
generated at oik* of the proposed super-stations. 
Above and l>t\vond lliis, there is in the case of 
e:irl>onisati(»n tiio (‘conomlc value of llu* chemical 
by-products to be coiisidert'd. 

The author also makes some suggi'stive remarks 
conceriiiiig possibli' imf»rov('nu‘n(s in gas manufac- 
ture. He thinks that a l.irgi^r proportion of the 
total heat eiu'rgy slonal in coal should he obtained 
in tlie form of gas, c..r/., by ga.sHieatlon of the 
coke. It is quite posslbU' to obtain some 50 iier 
c(‘nl. of tills iieat as gas by using a mixture of two 
volumes of wat(*r gas and one of coal gas. The 
c.iloritic jiowcr of such a mixture would be about 
100 B.Tli.U. Tlie qiu'stlon of relative effleieney of 
<]iircrent grades of gas is now niid(*r Investiga- 
tion; .so far as can la* reen at present, it appears 
that the eflicleri(*y of a gas lire or a gas ring Is 
over a wid(‘ range independt‘nl of the thermal 
value of tile grade of gas consniiasl. Prof. Cobb 
calculates tliat the exclusive use (for domestic 
purpos<‘S) of a gas containing 50 per cent, of the 
energy c)f the <‘oal from which it was obtained 
by carbonisation, would not Involve the consump- 
tion of any more coal tliaii is now consumed by 
direct coiiibnstion (35 million tons); moreover, the 
n^sldual (*oko would be uvn liable for replacing 
coal In other uses and the light oil, fuel oil, and 
other by-j)roducts would be produced In the most 
efficient manner known. Per contra, even assum- 
ing ek'ctriclly to be 50 iK‘r cent, -more efficient In 
u.se than gas, at least 90 million tons of coal per 
annum would lie required \o be burnt at the electric 
power stations to do the same work, and there 
would be no by-products more valuable than 
clinker. The above conclusions apply In the main 
also to industrial heating, but here the outlook 
Is more hop(*ful for electricity In certain direc- 
tions, particularly for hlgh-temperature work such 
as steel refining and the manufacture of electro- 
chemicals. 



Vol. XXXVUI., No. 4.3 REVIEW. 


Oil from Erlttoli-Cirowo Linsoed.— The British Flax 
and Hemp Growers’ Society, Ltd., having under- 
taken during the last few years investigations as 
to the possibilities of growing linseed in this 
country from the standpoints of yield, quality of 
setHl, value of oil obtained, etc., have now 
published preliminary notes on the results obtained. 
The variety of seed which has been found to give 
the best results in so far as yield per acre and oil 
content is concerned proved to be that known as 
‘* La Plata ” or “ Plate,” this seed yielding from 
l(f " 20 cwt. per acre according to the richness of the 
soil, with an oil-content as high as 40 per cent. 
This latter ligiire exceeds that obtainable from the 
imported sml, whilst the average weight of the 
English-grown Imported seed shows a similar 
superiority. The higli yiel<i of oil, moi-eover, i.s 
su<!cessfully maintained si^ason after season. 

From an agricultural j)oint of view it has bceu 
found that no spwial soil is required for the cultL 
vatiou of linseed, tlie lx‘St results b<dng obtained 
with the heavier tyiies of loam, a high state of 
fertility indeed bcung actually found undesirable. 
The linsetMl (Top follows well on a straw" crop 
whilst wdKi^at follows w"ell on the llns<H^d cro]). 
Tin; best i)eriod for sowing is between the end of 
Mai'(‘li and the end of Af)ril, the crop being nsady 
for harvesting about- 100 d.ays after sowing. The 
harvesting at lids i>eri(Kl iiududes both ripe and 
green st‘(‘d, it having iH'eii shown that the <»il- 
eontent of tlie seed is Incixaised to lie* Idgli 
Jigiire n1iov(' iiamtioiuMl by after-ripening in tlio 
si ook. 

From an examination of tlie oil from tlie .stand- 
points of its analytical constants and its heliaviour 
in large scale practii’e, it is inferred that its pro- 
perties may be descrilKal as those of a ” supiu*- 
Hultic ” oil. ’i'lie most notable jioint in the former 
reNi)eot is the higher iodine ahsorpliou of tin? • 
English-grown oil over Calcutta oil, whilst the yield 
of etii(‘r-iiiso]id»le hromo-glycerldcs from the former 
t‘Xceods even that from Baltic oil. These jiroperlies, 
W'hieh indicate thaf English-grown oil contains a 
Idglier proportion of iiiioleidc acid tlian docs that 
from Calcutta, are W'cll confirmed by the trials 
(•arrled out on a manufacturing scale, where 


mittec of the Food War Comnilttd^ of AW v 
Society had Investigated the posalhlUty of\W \ 
the accumulated stocks of fatty acids In ti W 
paration of a butter substitute, ^he matenX^j 
first utilised, although of very bad taste and ^ 
proved to be a suitable food for rats. The 
substitute ultimately prepared was found to be a 
suitable diet for human beings when alternated at 
Intervals of one mouth with the fats from which 


the fatty acids had been prei>ared. The curious 
fact was ellcdted that these acids passed into the 
blood of the animal ted ufion them In the form 
of fat; in other words, the gly(.*(Tln was supplied 
by tla* sy.stem and the fat was synthesised in It. 
Tlie inci\‘as(‘d popularity of margarine was largely 
due to the sm-ces.s a(‘hl(wed In imparting a very 
agreeahl(‘ flavour to it. Margarine, prepared from 
vegetable oils, contains no vitamines, hence it 
siiould not he ns<‘<t exclusively for tlie children of 


llie poor. 


Utilisation ol Coke Oven Gas for Town Use. — An 
inleivsting development (x*currcd in Sheffield in 
Decemixr last when the city gas company took 
ov(T the surplus gas from the Tinsley Park coke 
ovens for utilisation in its owui mains. The (luan- 
lity aiiu)unts to about 1,500,000 cu. ft. per day 
and the gas has an averagi^ calorliic value of 500 
B.q’h.U. WTien ITof. W. G. Fc^arnsides first put 
the mait(?r lx fore the Board of Tnade in 1010, tile 
jiriw of coke oven gas was abouii Oo: i»er 1000 cub. 
ft. compared with l.s. 4d. for coal gas (prices have 
siiK-e increasiKl). The scheme has Ixtu put Into 
oixraiion without any extensive (’apital cxixudi- 
ture as the coke ovens are very close to the city 
gas main. It is anticipated that eventually the 
whole of Uie coke oven gas jirodiiction will be 
ntillsc'd in this way, and that, low grade producer 
gas will i)e us(‘(l for heating the ovens, ft will 
he rcuiKunbered that Middlesbrough has used Coke 
<»ven gas for town’s lighting for severa; years iMist, 
and that the Birmingham Corporation erected a 
lH*nch of Kopixrs ovtms for a similar purpose. 
Tdke developments are expixtcd to take place in 
other low"ns on the 8oulli Yorkshire coal field. — 
[Tiwcfi En(f. Kuppl., J)rc,, BU8.) 


siqieriorily of drying iiower and greater rapidity : 
of thickening on lu'utiiig were found. Mamifa,*- | 
luring trials of various types of varnishes undiT I 
works eonditions also showed teelmicai advantages I 
of the English-grown oil. a iiolable point Udiig tiu* j 
uon-tendeiK'y to “ idooin ” in that tyi*e of varnish 
which Is commonly liable to this defect, and quicker 
drying and liaidening of the more elastic varnish(‘s. | 
Tlie project of Great Britain supiilying hersedf ( 
with home-grown linseed oil and thus rendering i 


Acetaldehyde Production in Norway.- The Carbide 
Induslrial Company at Fredrikstad has i-ecently 
completed a factory for the production of acetalde- 
liyd(‘, and the experimental work which has been, 
in luogress since July has had very good results, 
the daily oulput now amounting to 11 kilo, aldehyde, 
’i'ho faclruy will, howawer, shortly be able to pro- 
duce :1000' to 7000 kilo. daily.--(Ttden« Tegn, 
Dec. 10, 1018.) 


hewself liideiHuident of Uiissfti Is shown to Ik^ feasible New Method of Denaturing Spirit in Sweden. — The 


from an economic slaiidpoiiit, the toLil value of .i 
linseed crop being £2(5 lOv. (ler acre against a cost 
of production of £0 {H'r acre. 

Quality ol Milk Supply in Scotland.— Tables 
have iHxn compik'd by the (Tty Analyst of Dundee? 
show’ing the quality of the public milk supply in 
forty dltfereut localities (town and country) over a 
conslderahlo area In Scotland. The average fat 
content was 3*58 jxr cent., and non-fatty solids, 
8-82 per cent. The maximum fat content was 4*53 
IKir cent., at Tillicoultry (Clackmannan), and the j 
minimum 3*23 i>er evut., at Lndybauk (Fife); the 


Tmiou Co. has patented a new method of denatur- 
ing spirit, the great advantage of w"hich is that 
the means of denaturing can be prexured in sufll- 
cient quantities in the country and at compara- 
tively reasonable prices. The raw by-products from 
tile cellulose factories can be used straight away. 
Especially suitable is the material which is ob- 
tained from the distillation of turixntlne. Spirit 
denatured lu this way possesses an extremely dis- 
agreeable smell and flavour, but is not so poisonous 
as spirit denatured with methyl alcohol.— (Tidens 
Tcgn, Nov. 28, 1018.) 


non-fatty solids were at a maximum at Cupar-Flfe, 
3*50 per cent., and at a minimum at Ladybank, 
8*50 i)er c*ent. The localltfes from which the samples 
wem taken were mostly in B'ifeshlre and Forfar- 
shire. 

Fatty Acids in Human Dietary. — In a leeture 
delivered on February 5, at King’s College. W.O., 
on "rhysiology and the Food Problem,” Prof. 
W. D. Halliburton said that during the great 
shortage of fats in 1017 a special sub-corn- 


Anti- Acid Coating for Iron.— If heated clean Iron 
I be exposed to hydi*ogen containing about 5 per 
c^iit. of silicon hydride (the gas evolved on treat- 
ing magnesium siliclde, SlMg^, with dilute hydro- 
chloric acid) silicon is tleposlted upon it as an even 
coating, and the pi'otected metal will completely 
withstand the action of hydrochloric acid fjr at 
least two weeks. Billcon Is not deposited in this 
manner on copper, nickel or alumininm.— (1/. des 
Ver. deutfoh, fngen.^ Dec. 7, 1918.) 
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^ Retaoiption et Alcohol Manufacture in Ruasia.>-In 

View of teebnical, medioal and military require- 
ttients^ It has been deciided to recommence the manu- 
iheture of alcohol. Exlstliif? stocks are very low. 
Potatoes unfit for liiiman consumption are to be 
used exclusively, Instead of 80 per cent. iK)tatoea 
and 20 per cent, grain as before the war. — {Ham- 
tfurif. Correspond., Dec. 5, 1918.) 


The Russian Iron Industry and the Ukraine.— In 

the formcir Itusslan Empire the iron industry was 
mainly conccntratixl in three districts, of which 
the South Russian was by far the most iujportant. 
Next in value came the Ural district and then the 
Poll.sh Iron fields; middle Russia and Finland 
were Quite of minor value. 

Th(‘ Iron :iu(l coal ])rodiicliou of Russia in 1912 
amounicd to:-- 


Soulh Russia 
Urals .and Silntria 

I'oland 

iMiddle Uussi.M 
Uanca.sus 


Tons, coal. Q'ons, iron. 
21,284,172 5 , 208,553 

7715,412 413,104 

(>,401,910 293,857 

211,302 2iH,2,‘M5 

(■>8,79(; 


Tlie largest prod ucl ion of iron comes from Krivol 
Uog, South Russia, wldcli has now bnui incor- 
jmrated with tin; Ukraine Republic. I'he Krivoi 
Rog output amounted (o (55 i>er cent, of the whole 
Rn.ssian iron on^ production, tiio ore containing 
F<‘ 58 lo 157%, Mn 01%, 1* 004 to 0 08%, and SiO.. 
2 to 10%. So far ore with less than .55% Fe has 
been I’ejected. (jre was occa.sionally exported to 
Oemiany. 'J'h(‘ total snpidy available lias Imhui 
estimated at 500,000,000 tons. Kcrtsch, the second 
lai>?est iron district in South Russia, is slluntcd 
In the ea.st of the Crinu'a, and (he ore heiv is of 
sedimentary origin. Two Kinds of line graiiKMl 
iron ore can he distinguislu d, whicli varj' in colour 
according to the (piantlty of niaiigaiics(‘ tliey con- 
tain. Their coiniM)sltlon is as follows 



Fc. 

Mn. 

1*. 

SlO... 

As. 

Yellow ore.. 

49—42 

1—2 

1 

12—14 

001 

Brown ore . . 

3>r>— in 

5-7 

1 

13—15 

905 


The supply is estimated at 500,000,000 tons. Tlie 
brown iron ores of the Donetz ha sin and the ores 
of the Korsak-Moglla are of little importance. In 
Hclditlon to possessing the most valuable iron-ore 
district, the Ukniinc has also the largest and 
richest coal area of tin; South Russian Donetz 
basin. The new Republic has, therefore, very large 
der>osits of both coal and iron at its dlsix)sal.— 
(SHahl und Emm, No. 12, 1918.) 

Use of Reeds in the German Textile Industry.— 
Now that improved processes for winning fibres 
from reeds have be<‘n worked out, it is safe to con- 
clude that their u.s<^ in tlie textile industry will 
remain perman(*nl. Tlie fine fibres wlilch are now 
extracted are sufficiently soft to allow of their use in 
manufacturing articles of apparel. Many factories 
have taken up the extraction, and a number of new 
works have bcMin planned for the purpose. The 
latter are being erected in localities where reeds an; 
abundant, e.f/,, in the Mark of Brandenburg, 
Eastern and Western Prussia, Mecklenburg, 
Pomerania, Holstein and Hanover. The treatment 
processes can generally be carried out in conjunc- 
tion with agricultural work, for waste products are 
obtained which can be used on the laud. It is esti- 
mated that up to the end of 1018, some 15 million 
kilo, of dry Typha fibres will have been produced 
from about 45 million kilo, of seeds. By systematic 
cultivation It is thought that the yield could bo 
considerably increased.— Nov. 25, Dec. 8, 
1918.) 

TIm Boktmiau Glats ladnttry. — It is reported 
tMt * the German-Bohemian glass Industry Is 
Uiieateiied with partial suspension owing to 
shortage of silica. The silica occurring German- 


Bohemia is not suitable for the manufacture of 
crystal glass, and the Government of Saxony has 
refused to allow the export of high-grade silica, of 
which the town of Hojhenlock postesses a virtual 
monopoly. The threatened restricted production 
would be very serious as America demands glass in 
return for food supplies.— Jan. 12, 1919.) 

Proposed University at Cologne.— The Prussian 
Governmenf, has sanctioned the proposal to create 
a universily of a modern type at Cologne. The new 
university will I>c under State control, will Im.‘ 
formed by extending scientific institutions already 
existing in the city, and will Include four faculties, 
r/:'., er'onomle and social science, law, medicine and 
ar\s.—(K0ln. Zeit., Jan. 11, 15, 1919.) 

Ammonium Sulphate Production in Germany.— As 
concentrated solution of ammonia Is no longer 
rcQ Hired for munition facloridS, the coke and gas 
works linve been requested to cease its production, 
and where possible to convert tlieir plant for the 
production of ammonium siilpliate. The sulphuric 
acid need^sl for the latter purpose will be avail- 
able, as it, loo, is no longer required in munition 
works. qfiie increased production of ammonium 
sulphate will lend lo a very welcome and needed 
Increase in llie output of artificial manures, 'i'he 
sal(' of ammonia will be regulated by the Ammoniak- 
Yerkaiifs-Vereinlguiig of Boeliuin, the Badische 
Soda 11 . Anillii Fnbrik, and the Upixu* Silesian 
cok(* works and clumilcal ^^<u•ks.— (lUc/t/zoa^/cU 
Nor. 29, 1918.) 

Fire Tests on Ferro-Concrete Buildings.— In 1914 lire 
tests were made by the (terman Ferro-Conoi’eii' 
Coinmlltee on a number of buildings eon8trnct<'<l 
of concrete nfinfonvd l)y iron. A remnrkji]>]e 
variation was fouml in tlie iKfiiaviour of s^'veral 
buildings const rnct(‘d in the same manner and witli 
the same <|uallt!es of materials. One building In 
particular was broken \ip by an explosive blasting 
action accompanied by loud detonations, pieces of 
the walls btfing projected as far as 40 m. from 
(he building. Various explanations of this pheno- 
menon were examined, and It was uIMmabdy con- 
eluded that tlK' cause was to he found in the occlu- 
sion of water in the body of the cement, but It is 
surmised that special conditions ar(‘ required for 
the destrnetive action to take place, as this was 
shown in one building alone of the series (bat 
was tesbMl. Furl her tests showed that the explo- 
sions could bt‘ avoldi'il with certainty by using 
eertabi mixtures of eonerete and by leaving avfiu’o- 
priate passages in (lie walls for the liberation of 
(K‘<*lnded air and water. — (^chwei::. liauxelL, 
Nov. 30, 1918.) 

Prospects of the Gerni«in Chemical Industry. — Tlu^ 
suddenness of tlie armistice, the extent of the 
indust ry’s participation in war production, and th(‘ 
enormous extensions of plant, make the work of 
transition very difiicult and Imiiosc enormous 
financial burdens on the chemical factories. Tlie 
works are Lu the first place resuming the mahufuc- 
tiire of aniline dyes, the stocks of which In Germany 
and in other countries have greatly diminished, 
q’lie great demand must first be satisfied and 
theri*after sto(?ks be accumulated. In trade circles 
it Is liOTKMl to find foreign markets within a 
measurable time. Foreign competitors, apparently, 
will be unable, to meet all tlie demands, so that on 
qmintltativc grounds recourse will have to be had to 
German prwiiicts. The elTorts of foreign countries 
are not nnderrattid, but it in unlikely that they will 
have st»rlou8 consequences for Germany. Com|x;ti- 
tlon is more likely to be felt in the simpler dyes tlian 
in the more complicated products. Switzerland, 
however, in the last years of the war has made great 
advances In connexion with the latter, and may, 
therefore, compete on ground which was formerly. 
Germany’s. Thus a consIdehiWe reduction In 
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exports— possibly as much as 40 per cent.— must be 
i-eckoned upon. Supplies of fuel and labour are 
sources of great anxiety. Works which enormously 
increased their staffs for war rcMiulrements have 
difficulty in keeping them occupied, The introduc- 
tion of the 8-hour day, therefore, presents no special 
obstacle. The agreements made during the war 
with the explosives group for the elimination of 
(joaipetitiou in peace time are proving very useful. 
The chemical factories an? stopping the manufac- 
ture of explosives, and the exi)lo.Mivos works are 
eeasing to make Intermedia to products. How the 
works will utilise the extensive plant exclusively 
erected for .war purposes Is not yet clear. Whilst 
.several faetoi‘.s combine to make the outlook faj- 
from cheerful, those in the leading (rircles of the 
industry are nevertlieless free from any exaggerated 
pessimism.-- (/'’r«/?A7Mr/. Z., Dec, 7, 10.1 S.) 

Resources o| Mexico.— Enormous d(‘t)f>slts of 
hltumlnous coal exist in the State of Coifhiiila, but 
have scarcely l>‘en touched owing to transrK>rt diffi- 
culties. Thoiv are rich deixjslts of petroleum along 
the Eastern ( 'Oast, and liydro-eleetrlc power has 
been little developed eomi)an‘d with what might 
be done. At (knichos, to the south of ("liihuahu.a, 
an Isolated effort has made to develop water 
I)Owei* for the suiToniidliig towns and mining 
(xmtre.s. 

Then? is plenty of sulphur and iron pyrites In 
Mexico, and mucii sulpli|^ic acid is consumed; Ixil 
the only important .sulimuric acid factory is one 
owned by a rjiitt'd Slates company at Dlnamita, 
Dgo. Then* are large deposits of sulphur at 
Oonejos, bffweeu Torreon ami riilhiiahua. which 
might l)e develotjed i>rolhabIy. 

A modern coniont plant at Hidalgo lias provhicd 
for the harbour wmrks at Tamidco and \'eia t.’rnz, 
and water works in Mexico (Uty. There are inex- 
haustible (h^posits of raw material: and crude? oil 
from the coast supplies power. 

BottU'S for the brewing Industry are nmnnfac- 
tured at an extensive factory at Monterey. 

Driod-up lakes containing tequesqulte,” a 
natural crude carbonate of smla, exist in different 
parts; also almost pure sulphate of soda from 
which caustic alkali can bt? manufactured. 

There are also considerable depo.sits of common 
salt, whidi are eonlrolled by an English corpora- 
tion. Besides “ tequesquite,” 1,1101*0 arc In Sonora, 
itO kilometres from the northern end of the Gulf of 
California, some of the largest existing deposits of 
almost pure carbonate of soihi, which belong to the 
Fwleral Governm(‘nt, but for lack of tvansport 
facilities have not been exploited. Unlimited 
amounts of caustic soda, soda ash, and silicate of 
soda might l )0 manufactured from raw 

materials, and consumed wKblii the Republic. 

Mountains of phosphab? rwk, containing millions 
of tons of phosidiatic material, t‘xiHl in Coahuilu. 
near Zecatecas, south-west of {!<altlllo, which have 
never been exploit<Hl for hick of trans] 3 ort facilities. 

Ammonia, derived from oil cake proiluoed in 
<!otton seed industries, Is being manufactured on 
small scale at Dlnamita, Dgo. The only nitric 
add factory Is sltuateil at Dlnamita. Much raw 
material for djes and explosives, derived from 
coking at the Ooahulla mines, is being wasted. All 
aniline dyes for wool and cotton are at present 
imporbMl.— (Bd. of Trade J., Jan. .-lO, 1010.) 

Melting Points ol the Elements and Standard Tem- 
peratures. — In I'esponse to numerous requests, the 
United States Bureau of Standards has issued 
a table giving the melting points of the chemical 
elements together with a number of standard tem- 
peratures. It la pointed out that some of the 
values are quite uncertain; thus, while the melt* 
Jug point of platinum may he conuddered accurately 
known to IfP <?., that! of tnngaten t« posaibi^ on* 
certain by 6(1^ C. or tobre. In the subjoined tables 


the values have been rounded off except in case's 
where very accurate determination^ have been 
made. Those substances of which the melting 
{joints, etc., are used as standard temperatures are 
printed In italics. 


MELTING POINTS OF THE CHEMICAL ELEMENTS. 


Eiemont. 

' Degrees 
^ Cent. 

: 

' Element. 

Degrees 

Cent. 

Uoliuiii 

' <—271 

Neodymium .. 

840? 

Hydiogeu 

: -2.59 

Arsenic 

850 

Neon 

: -253? 

Barium 

850 

Fhiorliio 

-223 

Ihraseodytnium 

940 

Oxytfon . . 

-218 

Germanium .. 

058 

Nitrogen 

-210 

Silver . . 

960.5 

Argon 

-188 

Gold . . 

1063.0 

Krypton 

-1«9 

Copper 

1083.0 

Xenon . . 

140 

Manganese 

1230 

( ’hlorine 

-101.5 

i Beryllium (Glu- 

Mercury 

- 38.87 

cinum) 

1280 

Dromine 

Caesium 

- 7.3 
-f 2« 

Samarium 

( 1300- 

t 1400 

Galinm 

30 

Scandium 

? 

Rubidium 

38 

Silicon 

1420 

PhoaphoruH 

44 

Nickel , . 

1452 

CotuBsium 

H2.3 

Cobalt 

1480 

Hodium 

97.5 

j Y ttrium 

1490 

Iodine . . 

J13.5 

Irtm 

1530 

Sulphur 

\Si 112.8 
8., 119.2 
j Bim 106.8 

Palladium 

Chromium 

Zirconium 

1549 

1615 

1700? 


1 ridinm 

1 55 

Oolurablum 

Lithium 

186 

(Niobium) . . 

1700? 

Selenium 

Tin 

217-220 

2.31.9 

Thorium 

01700 

1 <Mo. 

bismuth 

271 

V anadiuni 4 . . 

1720 

Thaliium 

302 

Platinuiti 

1765 

Cadmium 

320.9 

Ytterbium 

? 

Lead 

327.4 

Titanium 

1800 

Zinc 

419.4 

Uranium 

<1850 

TollurJum 

452 

Rhodium 

1950 

Antimony 

j 630.0 

Boron 

( 2200- 

t'orlum 

640 

( 2500? 

Magnesium 

651 

Iridium 

2350? 

Aluminium 

' 658.7 

Ruthenium 

2450? 

Hadimn 

700 

Molybdenum ., 

2550 

Calcium 

810 

OBinium 

2700? 

Lanthanum 

810? 

Tantalum 

2900 

Strontium 

>Ca<Ba? 

Tuigetcn 

310(3 




On bon 

> ,3600 


OTHER STANDARD TEMPERATURES. 


Substance. 

Phenomenon. 

Degrees 

Cent. 

Oxygen 

Carbon Dioxide 

Sodium Sulphute. 

Na2SO4 + 10H2O 

Water 

Napht/ialenc 

Renzo phenone. 

Sulphur 

. 1 Boiling . . 

. . SublimatJou 
Transformation 
into anhydrous 
j salt 

.. 1 Boiling .. ., 1 

;; 1 ;; ;; ;; 

-183.0 
- 78.5 

32.384 

100 

217.96 

305.9 

444.0 

AgrtCu > 

Sodium Chloride . . 

. . j Eutectic fieezlng 
. . 1 Freezing . . . . 

779 

801 


— (U.N. Vom. Rep., Jan. 16, 19111 1 

Fuller’s Earth In the U.S.A.— The fuller’s 
earth industry in the Uniteni States first assumed 
commercial linixjrtance in 1895; at the present time 
the production is about eleven times and the value 
nearly nineteen times, greater than It was then. 

The quantity, value and average jjer ton of 
fuller’s earth sold in 1917 in the United States were 
the ‘largest on record, the increase in quantity 
being 4200 short tons, or 7 p(*r cent., and In value 
£14,000 or nearly 10 {jer cent, over .1916. 

The amount and value of the fuller’s earth pro- 
duced in the United States In 1917 were more than 
four times ns great as those of the lm{Jorted earth, 
and formed 81 per cent, of the total as compart 
with 80 per cent, in 1916. The average price of the 
domeltlc earth (43«. id, per short ton) was Is, 2d, 
per toh more than the Imported earth, and 1#. per 
ton above the average in 1916. The total quantity 
of fuller’s earth Imported In 1917 was 14,060 tons, 
an inerease of 160 tons over 1916. 

Fttller^’s earth Is widely distributed In tlie United 



SEVJEW. ■ _ 


States, but it was rained and marketed only In the 
following States (mentioned in tbe order or tneJr 
Importance) ; — Florida, Owrgla, Texas, Massa- 
chusetts, Arkansas and (California — 98 fK'r cent, of 
the earth being marketXKi In the Southern Stales 
In 1917. Fuller’s earth Is now little listed for its 
original purj 308 e of fulling cloth; Its chief use is 
in bleaching and llltering fats, greases and oils, 
the manufactriro of pigments and as a toilet 
powder.— (fy.S. Ocol. Sun.\, 191S.) I 


Camphor Production in Japan.—The production 
of camphor in Japan and Formosa for the year 
ending March 31, 1918, was 4,854,000 kilo., of which 
4,710,000 kilo, was sold through the Natiomil 
Camphor MonojMdy Bureau. Dec. 28, 
1918.) 

World Production of Chromium Ore. -The 
following table gives Ihe output of chromium or(‘, 
containing an av<'rage of about 50 per ccuit. of 
chromic oxide, In the fjrlncipal producing 
c<jun tries 


Jtric tons 

New 

Caledonia 

Rhodesia 

1909 

57,307 

3,308 

1907 

3L552 

7,27;i 

1908 

49,890 

12.(18 

1909 

40,000 

37.021 

1910 

40,000 

40.002 

1911 

82,806 

47,000 

1912 

51.516 

62,850 

1913 

93,370 

93,384 

1914 

48,852 

(0,009 

1915 

67,000 

91,590 

1919 

71,119 

88,871 

1917 


? 


Canada 

IC.S.A. 

7,939 

109 

9,528 

291 

6,554 

364 

2,170 

601 ; 

279 

208 

143 

122 

— 

204 

„ 

259 

123 

603 

11,196 

3,326 

24,522 

18,94.3 

.36,352 

41,000 


— ( W ii l,schaftsili(:n.st, Jfui. 10, lOltt. > 


LEGAL INTELLIGENCE. 


Sou* Tuauk Djspctk. Lvver Bros., Ltd. v. Bruiuitr, 
Mond and Co.j Ltd., and Others. 

In the Court of Api)cal, on February 10, Brunner, 
Mond and Co., J. Crosficld and Sous and W. Gossage 
and Sons appealed from an interim injunction 
granted recently by Mr. .Tusilce Bray, at the 
instance of Ijcvcr Bros, and Associated Enterprise's, 
Ltd., restmluiug defendants from adopting a 
scheme for reorganising the capital of J. Croslield 
and Sons and W. Go.ssage and Sons. 

Mr. Upjohn, for Brunner, Mond and Co., said 
that in July TJIT Lever Bros, and his clients com- 
l)romi8ed litigation in which they were (‘iigage(i ii. 
regard to a pooling agreement by a eoiitraet under 
which Lever Bros, were to ac()uire half of the* 
ordinary share capital in Crostields and Gossages 
from Brunner Mond, and in return to transfer to 
Bruimer Mond preferred ordinary shares In I^*ver 
Bros., Ltd. Neither of these tran.sfers had yet 
been carried out and litigation had been started 
In respect of the agreement. liCver Bros, claimed 
that with Brunner Mond they were entitled to 
control the policy of Crostields and Gossages, and 
further that the directors of these two com- 
panies nominated by I^evers should not only leara 
all the trade 8ecr<*t-s of the companies but should 
be at liberty to disclose these to their nominators. 
Both contentions the defendants strenuously denied. 
After the armistice was concluded, Crostields and 
Gossages, in view of expanding trade, both dls 
cussed the deslmblllty of adding to their capital, 
and a scheme was prepared by Crostields’ Board 
for reorganising the capital of that company. 

Sir John Simon, for Lever Bros., argue4 that 
the compromise of July 1017 his clients Sad obtained 
equalUy with Brunner Mond in the direction and 


/ «,n(roi of the business of fffOelde and 
/ The action was btdng brought to define the nature of 
I the control thus obtained. 

I The Masti'r of the Rolls, in giving Judgment, said 
that for the last 18 months proceedings had been in 
1 abeyance in resi}ect of the agreement of July 1917, 
because when the plalntill’s prepared a draft agree- 
ment the defendants introduced matters which in 
(he plalnMtis’ view wen? entirely new. As a result 
an action was now’ pending and Lever Bros, did 
not own or lioJd any shares in Crostields or 
Gossag(‘s. Crostields had prei)ared a scheme of 
euphal reorganisation ol! which details had been 
giv<‘n. a’hc sclK'iue W’as a twna jidc oiKi and then? 


w’as nothing said against it exeej)t that it might 
prejudicially nUcct some iiiton*8t of J^ever Bros. 
J.evcr Eros.’ action was brought to obtain tw<i 
declaratiims. In regard to ll^e tirst, I^ever Bros, 
liad not at i)r<'st*nt bi*en excluded from any control. 
In fact (hey had never lH*en in a position (o- 
exereiso or nominate directors. As (o the second, 
(he ilidies of diree(orH were regulated by statuti*. 
The projio.si'd reorganlsn( ion of eapKal W’as 
urgently necessiiiy, and yet it bud lxH,*n disturbed 
at the inslanee of persons who were not shan?- 
Iiolders. Tile injimctiou slioiihi never have? been 
grant(‘d ami must he dissolved. 


Lord .!uslic<' Scnitton ami Mr. .liistice Eve 


(‘on(*urn‘d. 

'('In? app(‘al was aecordl^ly allowed, (he iujunc 
lion dis.soiv<‘d, and an Tiwjuiry dii-ected as lo 
<la mages. 


Pm: WAK Enkuv Comkacts. Barax Oonsolidated , 
Ltd. V. t'honisc/ic Butnik auf Atkicn vorw. 
IL Scherinfj and Others. 

Before Mr. Justice Boclie in the King’s Itench 
Division, on F(‘bruary 10, Borax Consolidated, Ltd., 
asked (lie Coint to declare void, as from August 4, 
1914, certain pi(‘'War eontraets relnllng to the 
siipjtiy of raw^ material for the manufacture of 
borax :nid boric a<'id to (he (U'lendanls, who W’en* 
r(‘tin('rs. ’Pbe eontraets eovt'red a period of 30 years 
from January 1, 1913. 

His Lordshi[), in giving judgment, said the case 
was fully covered by autliority, and lie must decide 
in favojir of (lie iilaintitl.s, and grant the declara- 
tions which (hey songlit. 'J'he di'feiidants relie<l on 
a suspensory elause in (he agrwment, but that 
clause did not refej- (o a Avar like (he present oik'. 
and even If it did (lie agreement would he contrary 
(;o public iKjIlcy. 

A similar jndgnieiii avus given in another groui> 
of eas(‘s (Borax (’onsolidal(‘d, Ltd. i.\ EisenhllttJ? 
Silesia .\. G. .ami (Jlliers). 


, <• 

lAiiA KK or A Fiu.\[ Ol Ma.m:ka(;ti;ri.\(i Chemists. 
i*ickard, Ive and Uankin, Ltd. 

The comjmlsory winding up order against Messrs. 
Pickard, Ive ami Bankiii, Ltd., of Nottlng Hill, 
London, avus made on tin? ijetition of the Abbi*y 
('hemic.al (’<>., Ltd., in Oetolx*r last. The statement 
of .affairs til<*d in the prowedings disclosed liabilities 
of £35,2;M and assets <‘sllmnted to produce £12,119 
and a total defieiency as r(?gards contributories of 
£19,112. The company Avas registered a.s a private 
company in 3919 with a nominal capital of £3026, and 
Avas foniKMl inter alia to curry on the manufactun* 
of antlpyrln and aspirin by methods stated to have 
been discovered by Pickard and llaukln. In 1917, 
the company acipiired by .purchase from the same, 
secret processes for manufacturing para-nitranlllne, 
I>ure ortlio-auisidine, gualacol, and acetic anhydride. 
Disputes arose Avith the Abbey Chemical Co., Ltd., 
la couiie.vloD with contracts for the supply of 
chemicals, and when these were arbitrated upon, the 
comr>any was liable for £4400. The failure is attrL 
buhHl by Pickard to want of sufficient capital to 
pay the damages awarded In the ai-bltratlon. 
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The Receiver reports that negotiations are pend- 
ing between him and proposed puixfhasers for an 
ofTer of substantial amount tp be submitted for the 
company's assets. 

At the statutory first meeting of creditors and 
shareholders, held on February 11, a liquidator and 
a committee of inspection were appointed. 

Appuoation for Exclusive Use of Enemy Patent. 

Before the Comptroller of Patents on February 7, 
an application was made by the Liquid Air and 
Rescue Syndicate, of Ix)ndon, for an exclusive 
licence to use the German patent No. ICG.*! of 1912, 
for an “improved metallic vessel for liquefied 
gases,” the patentee being C. W. P. Heylandt, of 
Hamburg. The invention was a lx)ttle with a thin 
flexible neck which allowed of the ready discharge 
of the contents, no siplioning Ixdng rcqulrfHi. The 
applicants said that they had been selling the 
vessels under an agreement with the patent owners, 
but had now erected a plant for the putting together 
of them for the sale of Ihiuid air. 

The Comptroller said tliat lie would iiesitato to 
grant an excusivc licence unless sr>ecial misons 
were shown; he would communicate the decision in 
due course. A ease liad certainly been made out 
for a licence, and applicants could come to tlio 
("ourt and oppose anybody else’s applicat ion. 


PARLIAMENTARY NEWS., 


HOUSE OF (’OMMONS. 

-1 / u n it ion Factories. 

Mr. F. C. Koliaway, replying to Mr. Kennedy 
Jones, said the process of reconversion of war 
factories to civil u.ses was luakiiig steady jirogress 
in many districts. A more speedy change was 
hindered by (lie iiiicerlaint.v as regards tile future 
prices of raw materials, industrial unrest, and, 
until recently, by inability to secure Uie demobili- 
sation of skilled men.— (Feb. IJ.) 


Electric Power ^upvly 

Mr. W. < Bridgman, In answer to Mr. Rose, said 
lie hoix'd it would Ik' possible to introduce a Bill 
dealing wllii the reorganl.sation of electric pow’cr 
supply at an early date. Full conslderatiou is 
being glv<*n to the question of ownership of the 
super-stations, but ho did not think that provi- 
sions relating to the price of coal could be in- 
cluded in such a measure.— (Feb. 17.) 

Alsatian Potash. 

Oapt. Sir B. St aider nskecl wiudber the Govern- 
nient was taking steps to secure the importation 
ot potash salt from Alsace into this country Sir 
A. Grlfflth-Boscnwen repli(*d that no arrangement.s 
have yet been made, but tlie Government I.s con- 
ferring witli the French IMlnistry of Agrlculturo 
on the 8ubject.-(Feb. 17.) feiwuinirc 


'Phe Fine Chemical Industry. 

Mr. Heitert asised tlie I’rosident of the Board 
4 aware that the mamifacture 

in this country of certain fine chemicals, such as 
saccharin, which was started during the war 
with the support of the Government as a key 
industry of national importance, is soriousiy 
thR‘atened by the removal of restrictions on 
import or the removal V foreign countries of 
restrictions on export; and whether he will con- 
the advisability of restricting the import of 
such fine chemicals, In order to preserve the new 
Industry In this country pending the proix)8ed 
legislation against dumping and for protection of 
key Industries. 

Mr. W. O. Bridgman replied that the whole 
Question as to tho mMinik fn ho naonfAil 4 -Iia 




maintenance of new industries Is now engaging 
consideration, and he hopes that it will be possible 
to wake a statement on the subject shortly.— 
(Feb. 19.) 

Sewaye Eludge. 

In reply to questions put by Lieut.-Col. Sir J. 
Norton Grifliths concerning the ullllsation of 
sewage sludge, Major Astor stated that the present 
price of the dried sludge marketed by the Rivers 
Deparl.ment of the Manchester Corix) ration is 
r»3a.— 55a. per ton, f.o.r. During 191.S, 1.349 tons of 
ihis material was sold, representing 8000 tons of 
wet sludge out of a total of 204,000 tons produced. 
It Is not poxssihle lo cause local authorities to 
develop schemcH for tlie utilisation of waste' 
sewage: but a small eommittCH*, upon wlilch the 
Local Government Board is represented, Is at pre- 
sent hxitklng into the question.— (F«‘b. 19.) 


REPORT. 


Rei’out of the Engineering Trades (New 

iNDirSTKIES) i’OMMITTEE. MINISTRY OF RECON- 
STRUCTION. [Cd. 9220. (W.] 

The (’ommlttee was apix>iuted in December 1917 
to compile a list of articles suitable fur manufacture' 
by the engiueerlug trades, which wei^^ either not 
luade in the United Kingdom Ix'fore fhe war or 
were made only in small quantities. The method 
of procedure adopted was to form a number of 
branch committees to study and reixirt in detail, 
leaving the main committee to make general 
obst'i’vatious with regard to the conditions under 
which new industries should be set up. 

General Observations.— The chief difficulties that 
hinder the British manufacturer are (1) Financial 
embarrassment due to the excess profits tax; 
(2) inability to give long credit, to foreign customers; 
and (3) competition from large and well established 
undertakings abroad. As methods of Improving the 
l)ros[)ecls of success in new enterprises, the Com- 
mittee recommends : (1) The wide adoption of 
specialisation and standardisation; (2) the fuller 
development of the National Physical Laboratory 
and the wider dissemination of the results of its 
research work among manufacturers; (3) the hold- 
ing of exhibitions, witli Government supjxirt, of 
articles not previously made In this country; and 
(4) the education of both employers and workpeople, 
— the former iu the adoption (>f modern quantity 
proiluctlon, and the latter In removing the deep- 
st'ated impression llmt quantity prixluctlou creates 
unemployment. The Labour Advisory Committee 
reeoinniends that, no new industry should be 
e.slabllshed unless good wages can be paid, neither 
should industries be Introduced that involve special 
liability to Industrial disease to the workers. It is 
flirt licr pointed out that the obligation on employers 
to pay fair wages involves a corresponding obliga- 
tion on the jiart of tlie w’orki>eople to give a fair 
retuni. 

Of the Brancli (Committees’ Rep<irts the following 
art' of Inteix'st to tlie chemical industry. 

Chemical and Dye-making Machinery . — The 
heavy chemical trades were strongly established 
before the war and all the ordinary chemical plant 
was produced iu this country. The electrolytic 
plant in connexion with bleach and caustic soda 
manufacture w^as of the best and latest type. 
Oleum manufacture was develo^ied only to p Yer^’ 
small extent, but In order to meet the requirements 
of explosives production, it has been greatly In- 
creased, and a number of very large Griller- 
Schroeder plants have been built. The Oommitt*^ 
found that such plant as multiple effect evaporators, 
centrifugals, homogeneous lead linings, grinding 
mills, vacuum stills, aluminium vessels, electric 

AnH nlonf 
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produced in this country. ^ Great developments 
have taken place In the production of acid-resisting 
silicon iron, but a metallic alloy that stitlsfactorlly 
resists hydrochloric acid has Htlll to he found. The 
niter press, although a lirltish Invention, was 
largely maiiiifacturcHl In Gerniany and imported In 
large numbers Iwforc the war. All tlie liojne and 
colonial needs cun now met by Ilritlsli manufac- 
turers. Vaciuini drying ovi iis are now made in this 
country of superior di'sigu to the German tyix» pre- 
viously imported. The lining of metallic vessels 
with glass and vitreous cnanitd nHiuhvs further 
research work iKdore' rt'ally sjitisfaetory products 
can he obtained. Auloclaves for carrying out 
caustic and other fusions at liigh tcmiH'raturc and 
pressures up to otM) Ih. ]M‘r square inch are now 
being made in quantity. 

Scientific A mwrdtuff.-ln prewar limes our 
dependeiKH' on fonngn product i^ms was largely due 
to t lie f(U'eign<M‘s liaving fr(‘e aeei*ss to uur markets 
without any reeiproeal a<lvaiilag(‘ on our side. 
During the war great strkk‘s liave l)een made in the 
produetiou of insiriinients f<»r inlllt;iry use. and the 
Oomiulttw is of the opinion that Wi* possess tlie 
neoessiiry mnnufaeturing, leehiiieal and labour 
facilities for scouring a leading idace In the world’s 
manufacture of sclent Itle apparatus provided that 
we meet fonigii competition on equal tenn.s. It 
recommends that no foreign apparatus Ik' iuii>orted 
into the Empire except under licence for a i)eriod 
of 10 yearfT A very lmix>rtant element neet'ssary 
to the establishment of this industry is gmxter 
specialisation by the maker. s, which would promote 
ijconomy and elllcleiiey in prodaetioii and allow of 
eo-oix^ratlve mdlliig to be arranged by iion-comiX‘llug 
tirms. German elnmiienl balances liave lH‘en sold to 
u gmit extent in tills country under tlie names of 
English dealers; miercsr-oiK^s were supplied by 
Germany, Uniteil Stales and Italy; saecharimeters 
and refractometers came almost entirely from 
Germany. All these very important instruments 
can be produced in tliis country If proper encourage- 
ment be given. It is estimated that tlie types of 
labour required for tlielr prodiuitlon are, approxi- 
mately, equal numbers of skilled men. uiiskilkxl 
men, and women. 

Carboii Manu fact tire. - An account of this industry 
is given in an aiqx'mUx. The Witton Carbon 
Works was laid down In llKrj by tlie Gcnmal Elec- 
tric (k). and until (piltc recently was the only 
factory of its kind in the kingdom. The difficulties 
encountered, such as obtaining plant and raw 
materials (tar and iampblack), educatlug work- 
people and accumulating the ncec*ssary tt'chnical 
knowledge, were Increased by 1h<* ix)li<.*y of price- 
cutting Inimetiiately adopted by the Continental 
produceiH. As a result of this, in two years prices 
were redmed by one half, and by 1914 tlie company 
had lost; over £70,000. Since* the outbreak of war 
the manufacture of c*arbons in this country has been 
fully justified, for otherwise serious difficulties 
would have arisen In meeting the requirements of 
arc carbons for searchlights. The company’s soot 
factory has been much enlarged, and It is now 
producing material not only for carbon manufacture 
but for other very Important industries developed 
during the war. In the future it is estimated that 
the demand for arc carbons will decline, and that 
the Witton Works, as now extended, will be able 
to supply the Empire’s needs. The manufacture 
of carbon electrodes for electric furnaces and 
electrolytic work is one of Increasing Importance, 
and is being developed by the General Electric Co. 
and other firms. Every encouragement shonld be 
given to the production of electives, which must 
be regarded as a key industry. Carbon dynamo 
brushes have been successfully made by the Morgan 
Crucible Co. since 1905, and during the war the 
entire supply for the electrical Industr^^as come 
from this source. ^ 


GOVERNMENT ORDERS AND NOTICES. 


PROHIBITJjD EXPORTS. 

Further alterations In the existing regulations 
liave iKHiii annoimml as follows : — 

Ui‘udin(/ft tranaf erred from one list to another. 

I'rmn List A to List (J : — 

Aerated and mineral winters; jute yarns; hair, 
animal, ami tops noils, mixture waste and yarns 
thereof; tin and alloys of tin; tin ore. (Aieinicals : 
Cream of tartar: pliosgem' (carbonyl elilorkk*) ; 
tin, oxide of.~-(Feb. (I.) 

Asbestos, raw\ ernde and open fibre ; . bones in 
any form and bom* ash; leatlier waste; mnmires, 
org.iule; raltau.s. ClK'mieals : Radium and Its eom- 
ixaimls. — (Fob. 19.) 

rrom List B to lAst V: - 

Iridium ami il.s alloys and manufaiMures eon- 
tainlng Iridiuiii. Gli(*mieals ; Tin, oompoiinds of, 
except chlorides and oxide of tin. — (Feb. tJ.) 

Altered Ueadinos. 

(A) Fats, all animal and vegetable; (C) articles 
and mixtures containing fats, not otherwise pr<»- 
hlblted; (xV) fatty acids; (Cq articles and mix- 
tures containing fatty adds, not otherwise pro- 
hibited; (A) kapok; (C) fibres, vegetable, not 
otherwise* siiedflcally prohibited; (A) feeding stuffs 
eoutaiiiing molasses; (C) molasses; (A) wool 
grease: (0) articles and mixtures containing wool 
grease, not otherwise prohibited.-- (Feb. 13.) 


llrports to \oriraif, Sweden, Denmark and Hol- 
land. —The Director of the War Trade Depart- 
ment has anuonnoed that the quantities of ctu'ialn 
goo<is which may lx^ imported by the above coun- 
tries under the agr<‘€^ments with the Allied Govern- 
ments, have IxH'ii largely increasetl. The goods 
sptidfiod Ineludi* many chemical products (v. Bd. 
of Trade J., Feb. 6, 1019). 

Exports without Licence . — The list of goods 
which may now be exported to all non-enemy 
ilestiiiations without application to the War Trade 
Delia rtmeut, or the production of certificates, etc., 
which art? usually required for exports to neutral 
(ountries in Euroiie, lias ton extended and will 
shortly lie the subject of a new Proclamation (r. 
Bd. of Trade J., Eeh. 1.3, 1910). 

Itesumpthm of Trade with various Countries.— 
Permission has Ikh'II granted, by Royal Pro- 
elniiialion, for the resumption of eoinmerdal trans- 
actions with the following countries, etc. Fin- 
land, Alsace-Iiorralne, Czecho-Slovukla, Austria- 
Hungary (occupied territories), Germany (occupied 
territories on left bank of the Rhine), Serbia, 
Rumania, Siberia, Turkey (including Turkey In 
Eurom*, Asia Minor, Armenia, Kurdistan, Meso- 
mkaniia and Syria), Bulgaria and Black Sea Ports. 


NEW ORDERS. 

The Priority of Work (Partial Suspension) 
Order, 1019. Ministry of Munitions, February 7. 

The Railway Material (Second-hand) (Partial 
Suspension) Order, 1019. Ministry of Munitions, 
February 7. 

New Maximum Prices for Imported Timber, 
under the Timber Control Order, 1918, as from 
February 10, 1910. Board of Trade, February 4. 


Orders Cancelled bp Notice.— The Baw Cotton 
Order, 1017, and the Cotton (Beotrlctlon of Out- 
put) Order, 1918, as from February 8. Board of 
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Trade February ^ The Baw Goat^klus Order, 
1918 . /war Office. 

BevooatUm of ProclamaHon.’-The Proclaujatlon 
of July 28, 1016, prohibiting the Importation of 
unset diamonds into the United Kingdom, was 
revoked by a Royal Proclamation on Pebruarj^ 10, 


Canada,— New regulatioiw for determining the 
strength of imported acetic and pyroligneons addn 
and vinegar for Customs duty came into force on 
January 1. 

France— T^etherlands.—^weral commercial agre<‘ 
ments liave been denounced. 


1010. 

OFFICIAL TRADE INTELLIGENCE. 


{From the Board of Trade Journal for 
February 0 and 13.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have Ix^en received al 
llh' DeiMirtment of Overseas Trade (Development 
and IntelligeiKXi), 73 Basinghall Street, London, 
E.C. 2, from Urms, agents, or individuals who 
tleslre to repres«*nt II. K. manufacturers or exporters 
of the goods Hi>eeified. British firms may obtain 
tlie names and addresses of the persons or firms 
i*eferred to by ar)plying to the Department and 
quoting the si>eellio reference numbei'. 


Locality of 
Firm ou Agent 


Materials 


Reference 

Numbers 


<’a1cutta i Paintp, varnishos, chemi- 

I calH and patent mcdiclncti 

Colombo i Nitroffenous manures ... 

Ontario • Coal lar diatillHtes, tan- 

{ Here’ oils and Ki*eaeo8, 

; Bolublo gumfl, etc. 

Vancouver i C hemicals, Kltn'S. golatin, 

1 tinfoil , 

JobanuesburK ... i Enamelwaro, galvanised 
I iron, papt-r 

„ I Glycerin, sodium cyanide, 

paper 

Belgium j ChemkAls, drugs, paper... 

Sto. Mario aux Dyes 

Mines, naut 

llblu . . 

Ltt Baneza, Spain Chemical manures, inmoi ’ 
als 

Lausanne ' Choinica's, sugav, cocoa, 

' oilcakes 

Messina , Margarine 

Pa'.eimo Soap, perfumes, paper ... 

Sac Paulo. Brazil I Drugs ... ... ... • • 

Bao Pau'oand Rio 1 Heavy chemicals, phunua- 
do Janeiro ... 1 ceutical products 


lot 

207 

102 

ISO 
1 8.3 

183/106 

202 

22G 


182 

107 

17ft 

228 

217 

184 


Cold Coast.— The prohibition of exportation of 
cocoa to the U.K. Is cancelled as from December 23. 

Morocco {French Zone). —The export of vegetablf‘ 
hair (crin v^gCtal) is now iiermitted. 

Netherlands.— The export of pumice-stone and 
freestone is prohibited as from January 1C. 

— Tile Customs Tariff at Odessa for 
imports from the U.K., Britisli Dominions, and 
Allied Countries is the general tariff of 1915 and 
the conventional tariff whieh came into force in 
September last. 

S/kibi. The ex|)ort of ground nuts is limited to 
100,000 quintals for tlie present year and an export 
iliity of 13 iKsselas iK*r 100 kilo, has been levied 
tiienmn as from Janu.ary 21. 

L nited K/fl/c.v. -Th(‘ Exixu't Conservation List, 
revised to Jnnmiry 10, includes ammunition, oil- 
cakes and feeding sliiffs, lard and compound lard, 
condensetl milk, hydrogenated cottonseed oil. 
n aniifactures of gohl, quinine, and sugar. 

Licenees for the Import of all jcoramoditles 
hitherto conti’olled, with feiv exceptions, may now 
bi» issuoil without the claus(' I'equirtng endorsement 
to any Trade Association. 

A new Import IJiMUice known as “ P.B.F. 31 ” 
lias iH^en I.ssued to cover all in transit shipments 
of uiireHlrictc'd goods wheie shipment was made 
from abroad after .lanuary 21. 

Ih'cent rulings of the War Trade Board affect 
many chemicals, animal and vegetable oils, paraffin, 
I)aints, varnishes, minerals, foodstuffs, l>everages, 
metals ami their ort‘s, T)aiXM’, glue, hones, horns, 
tanning materials, dyewoods, synthetic indigo, and 
gutta porcha. 


COMPANY NEWS. 


(Canadian firms able to supply ferrochroine and 
chroinite coneeiitrates upon a large scale wish to 
get into touch with importers in the U.K. Inquiries 
to The Canadian Governineiit Trade Commissioner, 
73 Basinghall Street, E.C. 2. 

South African firms able to export hides, skins 
and talc wish to get into touch with importers In 
the U.K. Apply to The Soqth African Government 
Trade Commissioner, 90 Cannon Street, E.C. 4. 

An opportunity exists at; jiresiuit for the establish- 
ment of a coconut factory in North Borneo, where 
over 20,000 acres are under coconut. An oil-press 
of modem design and a factory for dealing with 
the many by-products are liadly needed, rartlcn- 
lars from The Secretary, British North Borneo Co., 
.’17 Threjidneedle StnH?t, E.C. 


TARIFF. CUSTOMS. EXCISE. 

Alsace-Lorraine. — A Ministerial Decree dated 
January 30 defines the Customs rCgime In Alsaee- 
Tjorralne. 

Anoiralia.— The prohibition of the lmi>ortatlon 
of certain goods in tlnblate containers is with- 
drawn, 

British Honduras,— The import of firearms and 
ammunition is prohibited, except in accordance 
with a special permit, from January 3 to Decem- 
ber 81, 1910. 


GAS LIGHT AND COKE CO. 

'I’he ordinary gencriil iiu‘eling of tlie proprietors 
was held on February 8, Mr. D. Milue Watson, 
governor and mniiaging director, presiding. In 
the course of his address, Mr. Watson said that 
notwithstanding a diminution of 7 per (‘ent. in 
the output of gas, the expenditure hail risim from 
£0,000,000 to £0,091,000, the result of increase*! 
costs of raw materials and labour, the latter 
accounting for alKuit one-half of the total increase*. 
The jirlw of gas had awoitlingly to be raistnl 
to Is. \il. iier 1000 cu. ft. at midsummer, a rise 
of 7.3 pen* cent, over the pre-war figure, but muon 
less than the rise in the price of raw materials. 
The price of coal has gone up 100 i>er cent ., fire 
bricks 118 per cept., limlx'r 224 i>er cent., lubri- 
cating oil 293 iH*r i^^ent. 1‘arllamentary sanction 
was obtained to permit the (‘ompaiiy, and other 
companies working under the sliding scale, to jKiy 
a dividend chiuhI to three-fourths of its pre-war 
dividend, excluding all accruing under the scale: 
lienee It was now i>roi>ose<l to pay a dividend at 
the rate of 3 ixr (*ent. per annum fotf the past; 
half year. The decrease'. In tlie company’s busi- 
nes.B above alluded to was mainly due to the 
Orders relating to the rationing of gas, the last 
Onler In particular having enormously damaged 
the Industry. During the war the romiwiny has 
taken a prominent part in the supply of raw 
.**■ 
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materials for ejcplosives manufacture. Seventeen 
million gallons of oils and 13,000 tons of disinfec- 
tants were supplied to the services, and over five 
million gallons of tar was provided for road con- 
struction in France. The company’s steamers now 
number only G owing to 32 having hi^en lost by 
enemy action. Nearly 5000 of the employees have 
been serving with the colours and about 500 have 
lost their liv<^s. Since tlie issue of the .lune Order 
the quality • of the gas sui)plle(l has averaged 
486 B.Th.U., a reduction of 7 jut cent, below the 
pre-war figure. With regard lo I he i)roposals to 
develop greatly the supply of electricity, the gas 
Industry claimed to participate in any financial 
aid that miglit be forllicorniug from the Slate. 
Where light and power are concerned, gas and 
electricity have their Joint and sin^eral fields, but 
where heat is nMpilred the case for gas Is over- 
whelming, alike in cost to tlio oonsuim^r and in 
economy of coal to tlio nation. 


SOUTH METROPOLITAN GAS CO. 

Addressing the ordinary half-yearly meeting on 
February 12, Dr. Cliarles Carpenter, the chair- 
man, dealt at length with the work undertaken 
by the company In tlie prosecution of the war. 
Attention was first directed to the manufacture 
of dye intermediates, but this work was soon inter- 
rupted by the more impi'rallve demands of the 
explosives Industry. Within two months a plant 
was running for the production of the material 
required. Wheu, In 1016, a serious shortage of 
toluene for making T.N.T arose, the company 
submitted a scheme for the rjii)id utilisation of all 
the gas works in th(‘ country. In a very short 
time the Indnstiy had compl(‘tely organised itself 
f6r this puri)ose, and tlie nation nndonbteilly owes 
much to it for the magnificent response it made 
to the appeal. Almost all the charcoal required for 
gas-masks was produced at the West Greenwich 
works; and at the close of hostilities a factory 
designed to prepare material for lethal gases was 
on the point of production. Only one of the six 
gas works was struck by an enemy bomb, and 
the damage was quickly repaired. On the oilier 
hand, tho largest gas liolder, containing S million 
cub. ft. of gas, was wrwked and some chemical 
plant damaged by tlie Silvertown explosion. Ten 
of the company’s sliips wore sunk by emmiy action. 
No hindrance was placed In the way of emiiloyees 
who wished to enlist, wltli tlie result that of the 
6600 workers and officials emi)loy<‘d before the war, 
3744 joined up. The resulting labour shortage was 
overcome by the exixdlent work of the women 
dilutees. For a year the trade union fought 
against the emidoynient of women in retort 
oi dionses. ^Trade Unionism has eitlier b(*en betrayed 
Dealing \wiyed Kself during the Great War.” 
penter said ^|lth present-day difficulties. Dr. Car- 
risen to a flgimiat the cost of coal and labour had 
hopes must be cei;i> alarming In the extriune, and 
being found by the Q^dred upon a general solution 
1913, the oompaiiy had^vernment. Compared with 
coal and freight, and fJsJtoiid £1,075,380 more for 
although the gas consumptio!!R^)l more for wages, 
less. If State aid Is to be giveiP^was 4-3 per cent. 
Industry, it must also be forthcomiif)^o the electrical 
takings, for these iitlUs(» coal to l>etnl^ I o gas under- 
than can even be promis^Hl by the ani^r advantage 
electric super-stations. The gas indiis™lvocate8 of 
ever, must put its own house in order, an^y, how- 
alia it is esstmtlal that gas should l)e sold ®jd infer 
basis of its calorific power. Another iropS)i,>n the 
consideration Is the remuneration of capltM§;’^**^ 
vested in gas undertakings, for it cannot be d«^tl In- 
t.hat the present rate Is lK)th insufficient anS^nled 
equitable. in- 
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TRADE NOTES. 

BRITISH. 

The Plumbago Situation in Ceylon. — H.M. Trade 
Commissioner in Calcutta reports that the plum- 
bago industry in Ceylon is at present In a difficult 
position owing to the elimination of the United 
States as a market; and It is feared that with 
the rapidly-increasing competition from Mada- 
gascar, the Ceylon industry is to some extent 
imiierllled. While exports remained fairly steady 
unt il the year 1917, during the first nine months 
of 391S (hey dwjreased by almost 50 per cent. 
As the United States, however, must be short of 
stocks it is considered that there should be a 
revival in demand before the coming springs The 
total exports in 1907 were 32,026 tons, of which 
the United Kingdom took 8507 tons, the United 
States 14,170 tons, Germany and Austria 4884 tons. 
In 1017 the United Kingdom took 4602 tons, and 
the United States 21,964 tons. In 1918 (Jan. 1— 
Oct. 4) the United Kingdom received 3826 tons, 
and the United States 14,416 tons.— (Rd. of Trade 
J., Feb. 13, 1019.) 

British Industries Fair, 1919.— The British Indus- 
tries Fair, organised by the Board of Trade, was 
opened In the Tennington Street premises of the 
London Dock on February 24, and will remain 
open until March 7. The number of firms exhibit- 
ing is 570, of whlcli 114 represent the glass and 
pottery trades. The Fair is confined to trade 
buyers, the general public not being admitted. 

Analysis of Pre-war Chemical Imports.— The 
method used by the Board of Trade for record- 
ing the imports into the U.K. of chemicals and 
drugs involved their sub-dlvlsion Into two main 
groups, as shown by the following lists for 1913 


I.— Imports of Chemicai. Manufactureb and 
Prodtkti’s (other TUAN Dudos, Dyestuffs 
AND Manures). f 


Acetate of lliiu' 

49,342 

Acetic acid (other than for table use) 

85,790 

Acetone 

102,633 

Bleaching iimlerials : 
itleaciung powder 

32,181) 

Other .sorfs 

2,183 

Bora cite 

39,743 

Borate of lime 

148,187 

Borax 

15.029 

Brimstone 

92,712 

Carbide of eahaiim 

272,445 

(A>al prodticts, not dyes 

164,447 

Cream of tartar 

3;U.974 

Glycerin, crude 

255.718 

Glycerin, distilled 

84,570 

Muriate of ammonia 

9,953 

Potash compounds :* 

Saltpetre (nitrate of potash) 

210,966 

Other sorts 

630,234 

Soda compounds : 

Soda ash 

894 

Soda bicarbonate 

940 

Soda caustic 

4,692 

Soda crystals 

6,202 

Other sorts 

160,322 

Sulphuric acid 

8,960 

Tartaric add 

247,377 

Unenumerated 

1,488,034 

II.— Imports of Drugs Containing no 

Dutiable Ingredient. 

£ 

Bark, Penivlan ... ^ 

68,003 

Cocaine and cocaine salts 

14,878 

Morphia and morphia salts 

82 

Opium 

607,262 

Quinine and quinine salts 

102,102 

TJnenumerated (Including medicinal 
preparations) ... 

1,802,860 


piyiEW);; 



OwiM to the re^ large propoiWn of mb- 
.ennpes classed as “^onenuroerated ’’ or “other 
wrts^ such lists convey 
tlon Of the chemicals In I., valued at 
tt^s’Der cent, was “unenumerated,” and of the 
fr^gTln L valued at £1,984,637,^650 m cent. 
Since 1914 the need for fuller information has 
^erfelt, and the Board of Trade, In conjunction 
wiW the Statistical Office of the Customs, has 
analysed the principal uncnumerated items. The 
results are given below 

(a) POTASH Compounds — dmitR Sorts. 
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Article. 


Pota«8lum Bromiclo 
,, (krbonute 

Potash — Caustic and Lyos 

Potassium Cldomte 

,, Cyan Ido 

,, Iodide 

,, Muriate 

,, Perchlorate ... 

Permanganate 
Phenyl !?lyciue 
,, Pruaalate 

,, Sulphate 

,, Sulpho-Muriato 

89 Other Sorts 


Total 
Iraportsl 
In 1913,' 


£ 

8,708 

108,650 

116,252 

26, .324 

10,342 

41,217 

100,467 

6,122 

7,716 

38,832 

84,289 

88,089 

22,93.5 

21,102 


Imports 

from 

iGenuany 


Total of aborft_ 


Of which 


£ 

7,909 

83,909 

90,806 

2,101 

9,703 

10,361 

90,996 


7,461 

38,832 

14,781 

86.176 

22,936 

17,427 


Other Principal 
Sources of Supply. 


£ 

709 

68,409 

10,318 

12,832 

8,827 

14,020 

6,698 

30,084 

3,880 

1,242 


16,201 

3,244 

1,601 


U.8.A. 

Russia. 

France. 

France. 

Bel{?lnm . 

I'rance. 

Sweden. 

.lapan, 

Sweden . 
France. 


Prance. 

Bolerium. 

Franco. 


. >6.30,234 1441,436 I 


Sodium Acetate 

,, Chromate and Bi- 
chromate 

,, Chlorate 

,, Glycero-Phosphate 
,, Hydrosulphite 
,, Hyposulphite 
Nitrite ... 

,, Perborate 
,, Phosphate 
Salicylate 

89 Other orts ... 


Total < 



£ ■ 1 

£ 

1 

14,487 1 

1 

6,388 

4,646 

Belgium. 


2,0.30 

1 U.S.A. 

20,730 

20,649 



— 

19,716 

642 

14,614 

France. 


1 3,411 

Spain. 

5,776 1 

6,710 

— 

i 

; 20,361 i 

16,377 

1 9,9.'50 

1 Prance. 

1 7,128 ' 

7,122 

! 

‘ — • 

10,067 

1,158 

! 

6,406 

Norway. 

, 2,957 

France. 

6,222 

1 6,223 

j — 

1 Belgium. 

: 9,5'1 

i 6,183 

! 3,006 

16,117 

i 16,264 

1 845 

Franco. 

24,097 

1 11,162 

-- 

— 

i loo, 322 

99 783 

' 

— 


{C) CTOIICAJ.I-~UHKMUMWUT«n--(«MI#.) 


(c) (hlEMlCALS — llNFNl'MKIUTRD. 


Aluminium Compounds : 

Sulphate 

nvdrnto 

Alum 

Other 

Ammonium Compounds ; 

Nitrate 

Oxalate 

Perchlorate 

Phosphate 

Other 

Antimony Compounds : 

Sulphide 

Other 

Arsenic 


Baking Powder ... 
Barium Compounds : 

Binoxlde 

Chloride 

Other 

Boraolo Acid and Powder 

Bromine and Compounds 
Butter Colouring 

Camphor 

Oarlmnia Acid Gas 
Obromiom Compounds 
(except Ohromlo Oxide) 
Citric Acid 

Oopper Compounds: 

Copper Oxide 

Other Sorts ... 


50,861 

35,909 • 

11,923 

Belgium. 

4,854 

4,510 1 

344 

Netherlands. 

3,646 

2,196 1 

1,294 

Netherlands. 

1 9,462 

4,406 1 

4,925 ! 

Austral i:». 

1 51,166 

461 i 

43,339 

Norway. 

10,179 

9,919 : 

— . 

— 

4,180 1 

• — i 

3,573 

Sweden . 

: 6,017 

1,300 

3,149 1 

Belgium. 

; 3,682 

2,900 

318 

Belgium. 

i 11,327 i 

8,388 

2,909 

France. 

1 7,396 1 

5,791 

1,605 

Franco. 

1 10,741 

3,230 

13,140 

8.447 

8,402 

6,966 

Belgium. 

Australia. 

Portugal. 

Prance. 

1 26,803 

1,600 

35,803 

U.S.A, 

19,060 

14,614 

4,436 

Prance. 

1 10,452 

7,889 

3,262 

Belgium. 

! 13,162 

12,844 

667 

Netherlaude. 

1 51,116 

1,154 

82,274 

14,816 

France. 

Italy. 

1 12,380 

13,880 



i 7,294 

303 

8,486 

3,336 

Denmark. 

Netherlands 

105,669 

1,666 

101,616 

Japan. 

Netherlands 

12,806 

9,966 

3,681 

4,294 

8,076 

919 

Belgium. 

23,161 

10,787 

6,475 

4,578 

It 

36,711 

84,768 



...» 

6,783 

8,048 

1,631 

1,031 

France. 


Article. 


Total , 

Imports! Import* 
In 1913. from 
Germany 


Disinfectants 

Formaldehyde 

Formic Acid 

Olana Gold 

Hanlening Powder 
Iodine 

Lactic Acid 

liCad Compounds : 

Acetate 

Other 

Lime Compounds : 

Citrate 

Other 

Magnesium Compounds : 

Chloride 

Other 

Nitrate of Soda" 

Oxalic Acid 

Phosphorus 

,, Compounds ... 
Photographic Chemicals ... 

Rennet 

Salicylic Acid 

Silver Nitrate 

Sodium 

Sulphur Compounds ; 

Dioxide 

Chloride 

Other 

Tartar Crystals, Tartar and 

Com rounds 

Tliormlt 

Thorium Nitrate 


Tin Chloride 

33 other Items ranging in 
value from £5000 down 
to £1000 ... ... 

390 items under £1000 in 

value 

Various detells unspecified 

T »tal of above 


£ 

14,239 

9,449 

42.949 

86,506 

6,640 

80,432 

13,809 

29,398 

1,477 

60,418 

1,273 

26,656 

1,828 

166,704 

20,088 

23,866 

673 
12,140 
12,116 
10,621 
29,031 
9,499 i 

1 7,277 I 

I 3,112 ’ 

I 1,453 . 

I 17,396 I 

1 6,666 i 

41,544 


£ 

13,762 

6,609 

35,028 

14,106 

4,686 

466 

10,910 

16,861 

1,449 


I, 272 

26,669 

1,066 

12,000 

18,166 

81 

241 

II, 948 
1,872 

10,298 

2,687 


7,266 

3,096 

1.433 


6,666 

23,078 


Of which 

Other Principal 
Sources of Supply. 


£ 

211 

2,187 

7,636 

21,401 

1,964 

70,708 

8,064 

2,681 

9,067 


64,192 

6,079 


890 

127,009 

21,946 

1,887 

19,248 

4,642 

286 

9^46 

226 

26,444 

9,802 


U.8.A. 

Netherlands. 

Netherlands. 

Belgium. 

Netherlands. 

Chile. 

Peru. 

Netherlands. 

Netherlands. 


Italy. 

Br. W. Ind. 


Netherlands. 

Chile. 

Belgium . 

Norway. 

Canada. 

France. 

U.S.A. 

Denmark. 

Swltxerland. 

France. 

Norway. 


17,086 I Italy. 


16,668 i 
1,798 


1 10,646 > 10,854 

i I ! 

I 68,931 I 43,836 j 

I 61,419 ; 33,111 

! 147,957 ! 116,559 ' 

I ; ' 

il,488,034j 61 4,372 


France. 

Austria> 

Hungary. 


The bulk of the imports of Nitrate of Soda is recorded under 
"Manures,*’ 

(d) DRUGS— IT nenumerated. 


(1) Manufactured or Pre- 
pared : 

Albulactine 

Aspirin 

Kpsom Salts 

Ergot of Ilye ... 

Gunza (Ganja) 

llieinoglobi n 

Mjigne^ia 

Menthol 


7,074 

19,799 

8,602 

15,816 

7.168 

6,024 

18,056 

63,108 



26,304 

835 1 

16,767 

Hongkong. 

Uod Liver 

101,044 

601 

88,985 

7,661 

Norway. 

Netherlands 

Eucalyptus 

37,866 

528 

83,831 

Australia. 

Other 

2,563 

528 

— 

— 

Proprietary Articles ; 
Patent Medicines 

172,519 

77,436 

90,226 

U.S.A. 


39,663 

— 

39,447 

U.S.A. 


10,489 

— 

10,439 

U.S.A. 

Ointment 

19,482 

12 

19,488 

1,900 

8,640 

U.S.A. 

Piilfl 

6,993 

1,146 

U.S.A. 

France. 

plasters 

26,910 

1,294 

35,498 

U.S.A. 

Other 

6,060 

861 

1,670 

U.8.A. 

Papain 

6,766 

27 

6,446 

Ceylon. 

Pepsin 

Phenaceiin 

6,679 

688 

6,011 

U.8.A. 

7,961 

6,183 

1,849 

Swltcerlond 

Saivarsan and Neo-salvarsan 

11,388 

11,388 

— 

— 

Sugar of Milk 

16,226 

7,160 

6,636 

Netherlands 

Tartar Smetio 

81 other drags ranging in 
value from £6000 to 

6,067 

4,766 

340 

Belgium. 

£1000 

806 other dran ranging in 
Tolne opto £1000 

68,218 

33,703 

1 “ 


73,669 

141,600 

36,117 



Items unspeoified 

79,103 



Total of aboTe] 

916,647 

801,000 


1 - 


7,074 
19,677 
6,534 
8,280 , 

892 

61 

10,741 

3,128 


983 

5,945 

2,664 

6,623 

6,648 

3,872 

66,806 

2,200 


Bdgium. 

Ru»ia. 

Spain. 

Br. India. 

Switserland. 

U.S.A. 

Japan. 

France. 



Mb 


IIEVIEW; 


tVobmry ms. 


{d) ivauos— TT sbnumeiutkd. 




Of whidi 

j Total 

Article. ImportK 

in 1913. 

i 

Imports 

from 

({ermmiyj 

Other rrlncipftl 
Sources of Supply. 

(ll.A Ii«avea, Roots, Seexis, £ 

Bark8,etc.,nnv orsiinply ! 

.C j 

j 

£ ; 

prepared: 

Aloes 1 » 

:ui3 ! 

! riipo«»f 
: ijood Hope 

1 U.S.A. 

... 

1 s3:> ' 



ICJiMi! S3:.' S,71t? ' 

Anlfeooti ••• . J'l'tfJH'o. 

' IVrsili. 

AsaffHuLt ... ... “ ■ 1 , j.-jsr, : r.B.A. 


Balsam^ 

Binlivi lyouv'-' 

('■alalaU' 

(’anlaiuoiiis 

O^K’-a L^avc-^ i 

fcttu-iTt k ••• 


iroi'l..', Hiui fvilie4 
Nu.k \ oniuM 

guasi'ia 

Hoot.; ; 

(H'ntiiiii 

JpC<-iU'U.Ulli:i 

l.ii'orioo (inrl, I’owtlcv 
himI Siioksj ... 


unis '.iuol. LViwdoi ) 
Khubarb. 


Bciit'ira ... 

Unspts'ifictl 

^andalwoot 

Benna 


1 

1 

3.1 C.J . 

.3,35)1 

IXS.A. 1 



1.5*85) 

Hruzil. 

7.t;M 


7.317 ; 

( 3* pc i>f 



(lOilll i{0]iC 

:>,50 1 

•Jlti 

5,231 

Sirrcsi I.OOUI' 

47,5)39 

339 ! 

3.*..323 

( ’I'yloii . 

6,873 


3,123 

.Invii. 



2,*)2r> 

( VyloM. 

1 

3S 

0,7 17 

KfXYl'< ■ 



3, 199 

Tiiik*v 111 




.\fciu. 



1,789 

Morot TO. 

1 8,93.3 



I'lalKV. 





IH.Ttil 


12,7)‘>0 

I'.r liidi.t. I 


1 

8, *103 

Ur. Wr-l 


1 


Jtulii'-. 


! ■ 

3,) >81 

1 r;UHi“. 

3!> )i7:» 

t 3,):5.3 . 

12,(531 

rni”ii.iy. 


i 

6,(590 

l!rn/.il. 

8.15*9 

1 73S 

2.810 

ITniu c. 


1 

l.»)33 

. Italy. 


' 

1.077 

Turk«*\ in 




3,r.l(: Morono. 


j 

2.808 

Italy. 

11.28 7 j I'.tS 

10,572 

< 'hiiia. 

itt.ss'j ni.'5 

0.927 

I’anaiii i . 


2,0.33 

r.r. \\(-i 




8, .'573 i 1.030 : 

3,5)82 

IXS.A. 

• 

2,753 

( aiiadn . 

7,31)> 1,8.33 

2,322 

ILS.A. 


2,141 

Vraixc. 

.3,130 8 

3,428 

Nt-rheilaii 

17,381 ■ 185) 

13,132 

Hr. ludiu 


3.231 

' lv_-ypt. 


16 other itoiiw r.(n_oii^ in i 

value from C-'.OUU to 1 

£1000 f»,700 

98 other it cuts eacli under ' j 

£1000 :.r.,03o j tsOH? 

Total 387.313 j 31, 4*5 1 


From Uit‘ alKJve ligmi‘s il is s(h*ii th.il 7t> ikp j 
wnt. of tlio uii(*imnii*rat(Ml polash <*oin]>oiin<ls <-Miur j 
from (iormauy, <10-4 por of tlio so<liiini rom- i 

pounds, and 41-.4 i)oi‘ of tin* clnMnioals^ ^ i 

unenumeratod. Of Iho \nu*ninn<Tat<'d drags, ‘JTir. ] 
jier cent, was imported from llie same eounlry. : 
(Vd. of Trade. Fch. (*», lOltl.) . | 

FOKFKJX. 

Su^ar ProduttJoa in Santa Clara, Cuba. The pro- 
duction of sugar in (hilia during 11H7-1S was 
3,446,083 long tons, and ahoul one-fourth of this 
quantity came from the provine** of Santa (31ara. 

A production at least equal to this Is forecasttsl 
for 1918-10, but lalx>ur shorlagt^ may seriously 
affect output. I'he price for t he forlheomlng crop j 
has been fixed at $5-50 (£1 2s. Id.) j>or 100 liounds, ; 
f.o.b. Cuban fiorts. Tnuetivlty of the molu8W‘s ) 
market is attributed to American Ihoblbitlon. 
(V.S. Com. Rep., Dee. 13, 1918.) 

Organising the Metal Industry of Finland.— The 
Finlanders are rousing themselves to protec^t and 
strengthen their staple industries. According to 
the HufvudstadshMet, an association of repn^- 
sentatlves of the metal industry has been formetl 
at Helsingfors to organise and direct the Import 
and export trade, and to promote new undertakings 
In connexion with the metal industry.— (AfcfoW u. 
Em, Nov, 8, 1918.) ^ 


A National Fair for Finland.— At a recent 
meeting of the National Industrial League of 
Finland it was decided,. In accordance with a 
suggestion made by the Oommisslon of Commerce 
and Industry, to organise a national fair, or ex- 
iwsition, to be held at Helsingfors or Tammerfors 
during the summer of 1019.— (F. 8’. Com. Uep., 
Dec. 21, 1918.) 

The Bordeaux Fair of 1919.- The date of the 
Third Sampl(‘ Fair has been fixed for May 16 to 
31, 1919. Applications for space, regulations, etc., 
.should In* made to the Comity d’ Organisation et 
Administration (!<' la Folre «!<; Hordeniix, Hdtel 
Ville, liordean.x, France. 

Opportunity for Chemical Trade in Mexico.— There 
is oonsitlerahle ojqiorl unity for chemical trade 
Avilh Mexico, in wliieh lUlti.sh ex])orlers have at 
present no .shaie. I'his applies more particularly 
to <lrugs. aniline dyt's, aeids and heavy chemicals 
fin* ns(‘ in miiM^s. A Cminan firm at present manu- 
faclures soiiu' sulphiuic, nilri(* and hydrochloric 
acids, and .suiu‘rph(>si»halcs: whilst dyes, formerly 
supidU'd by Ci(‘rmany. are now Imported from the 
TTiiP'd Slal(‘s. Itrilisii pure <‘lieinicals are un- 
known in -Mexico, and a F.iitish exlilbillon, 
(‘speeially of dyi*s. would h'* weh'omed.— <7?^/. of 
Tradr dun. ilO. llll!>.) 

Markets l«r Soda Products in Latin America.— In 
(•<m.'<(Mpo*n. (' of war demands, the output of caustic 
soda in thi‘ Tiiited Stales has been doubled sinee 
1911. ami ih(‘ imluslry is now seeking inarki'ts for 
the large sni'pliis available for (‘Xport. Tlu* 
various slates orXorIh, t'eiitral find South Amerh’a 
luive luMMi sliidie<] from this iioint of view. At 
lh<‘ present lime ila‘ hi*st markets for Kocllum 
prodiiets (imiinly (anstic sodji, soda fish find 
sodium silie.ile) are .\rg(mtina, Uruguay. Pfira- 
gufiy. wliere the imsal packing industry produces a 
large amount of Isillow. Large quantities of 
eaustie .soda a?’<* im])orl»‘d by those countries for 
eonvmliug ibis t.illow into sofii). In 1917 Arg« n- 
tina filone imporltsl over 23,000,000 kilo, of .'^oda 
j»rodu<-ts. Iln‘ Imlk of wlilch came from Onsit 
Britain. In addition to some 200 soiip factories, 
this (‘ounirv filso )joss(*ss(*s :i conslderfihle n\inilH‘r 
(d' pji)H*r mills. In Uni/.il, wliens II is slated, there 
fiiv 91 s<.;ip f.aelorit's find 161 cotton mills, the 
shortage of eaustie soda has Ix'on so great that 
the (iovernmenl is now encouraging locsil produc- 
tion. 4'he wr‘st coast countries are for the most 
pfirt oeiMipliMl in inlning, and there is no great, 
iteinam! for so<hi. ’ Local sofip nmnuffioture is 
eaiTU'd on in t'hlle find V<‘rn, which import about 
kilo, and 1.000,000 kilo. resi>e*ct Ively of 
laimtie soda. As agi;ienltural conditions prevail 
in most of tlie count ries of Orntnil and Northern 
Amcrie.i, most < ommodit 1<‘S are. imported in the 
full> manuffiel ured sljite and there is little 
deinaml for industrial chemicals. In Mexico there 
should in* a fair market for smin products ns soon 
as tile rountrv iK'comes settled again; iK'fore th(' 
revolution over 8,000,000 kilo, of caustic .soda w^ns 
imiioricd annually.— (U.»8. Com. Rep., Dec. 16, 
1918.) 

Magnesite in the Salonica District (Greece).— The 
Ima-casing dcrmiml for magnesite has led to sliip- 
meats (hiring the past two years from the penlu- 
sula of (3halchlic(‘. Of the five localities whew 
magnesite Is obtainable, Yerakino Is the most 
important; the deposlis there have lieen workw 
since 1905 and arc stfll far from being niily 
develojKHl. ihdorc the war, the ore was calcined 
nral shipiK'd to Ilolhmd, whence it was re-»hippe<i 
to various other countries. The annual shipments 
of calcined oie amounted to 10*000 metric 
representing 21,000 tons of the crude ore. aW- 
tlon, 2000 to 3000 tons of the crude ore was 
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exported to Italy, France and Holland. On the 
outbreak of war, shortage of fuel stopped the 
ciilclnatlonw In lillO, the extx>rt8 to Holland had 
fallen to 320 tons of crude ore and 730 tons of 
calcined ore, while no exports to that country are 
on record for 1017. The United States received 
12,914 tons of crude ore In 1910, but none In 1917. 
The British Government was the principal pur- 
chaser, the sliipmeuts in 1915, 1910 and the tirst 
half of 1917 amounting to 40,000 tons, at an average 
price of 30i(. to per ton, f.o.b. Yerakino. An 
increase in price made In July, 1917, however, has 
practically slopi)ed further sales. — {(/.ti. (Jom. 
Rap, t^upp., Oct. 2, 191S.) 


REVIEWS. 


L('Ai.ukaNiuM DANS li’lNinTSTiUK. By Jean Escard. 

Metal pur, AUUujes d' Aluminium. Pp. 272. 

(Paris: II. Dunod et Pinal, 1018.) Price 

14 frs. 40 c. 

In spite of the fact (liat aluminium has now. 
92 years after Its discovery, become one of tlic most 
ini[)orluut uiclal.s In cominou usi*. and in sfdte of tlie 
continuous growth of the proportion of currctit 
periodical literature whicli it moiiofxdi.ses, the 
text books devoted to this nadal remain remarkably 
few in number, and, 11 must l)e added, <iisappoint- 
ing In quality. English readers ar(‘ eonlined to the 
original [mbllcalion of Kichards wliich was written 
when the electrolytic process of i)roduotion was 
still in its Infancy, and to Waldo’s translation of 
Ylinet’s very lnadc<iuatc “ Gewinnung des 
Aluminiums uml di'ssen Hedcutung fiir Handel und 
Industrie.” In the German language tiiere Is 
further, Mler/liisk('’8 ” I'le Fabrikation des Alu- 
miniums ” of 1885, and a slmrt treatise by 
Wlnteler, ‘‘Die Aluminium Tndust ric,” written 
sixletui years ago. whilst France lias giviui us the 
original work of Salute Claire-IVville “Do L’Alu- 
mlnlum ” publistu‘d in 1859, Mols.sonier’s ” L’AIn- 
minium,” dating from 1908, and tinally tlie book 
now under n'view. 

Tills 'overty is doubtless due to the fact that 
the nuinhrr of workers who have actual experience 
of the riKiallurgy of aluinlniniii and at tlie same 
time the seientitic and technical e(niiitmcnt iiece.s- 
sary to enable them to pass tli(‘ir knowledge on Is 
still very small, wliilst most of those wlio could 
do so are debarred by vows of secrecy or licavy 
pr(*-occu])a lions. To this must also bo ascrllKHl tlie 
fact that most of the b<ioks referred to above are 
uiisntisfaetory In that they do not ta^ir the impress 
of first hand knowledge or accurate Information. 

Eacnrd’s book forms no exT’eiition In this rea|>ect. 
It Is true that according to hla title the author 
limits himself to n description of tlie applications 
of nlnmlnlum and its alloys to Industry, but In 
point of fact he has attempted the much more 
ambitious task of writing a text book on the metal. 
As a fcclentitlc treatise the book suffers from the 
defect that no critical consideration api^ears to 
have been given to the various processes, observa- 
tions or data enumerated, and the author conse- 
quently makes himself responsible for describing 
as being in actual operation methods of manufac- 
ture which never got further than the laboratory 
or the patent office, gives ns the iihyslcal proix^rtles 
of the metal values wbl(‘h have long ago been 
discarded, and recommenjls It for uses for which 
it has been shown to be uusulted, whilst neglecting 
modem developments. The book is also un- 
scholarly in that the author seems to shut his 
eye* to much of the work which has been done' 
upon aluminium outside of France, whilst he gives 
but sparingly the names of authors whose work 
he does use dr references by whit^ their original 


communications can be consnlted. Thus In his 
oiienlng paragraph dealing with methods of 
manufacture In current use ho room Is found for 
the name of Hall. 

In his first chapter Escard describes the nature 
and origin of the raw materials used In the manu- 
facture of aluminium, and gives an account of the 
production of the metal and statistics of pro- 
duction and cousumiition. The figures given of 
yields, output, consumption of electrodes, etc., 
should be accepted with caution. 

In his second chapter the author describes the 
pliysical, mechanical and chemical proi.»ertie8 of 
the metal, whilst one section deals with soldering 
and welding, and another with methods of work- 
ing. Here the author has b(*en entirely misled by 
his unquestioning iiceeptance of the figures of 
others. The account given of the work of Heyn 
and Bancr upon tlie effect of atmosphere and 
waters uiion aluminium Is welcome, as this 
research, which merits close study, is Inaccessible 
to most English readers. Although the next 
ohaiiter contains a good de.scription of the 
‘‘Thermite” process, it is on the whole dlsapriolnt- 
ing. Ten lines cover all that the author finds to 
say alxmt the use of aluminium for aircraft, and 
he still reconimen<is the u.se of aUiminium for the 
halls of boats and ships! An adequate account is 
given of the manufacture of aluuiinlurn powder 
with Illustrations of the machines used, which 
have not Ihhmi published here l>cfore. ^The process 
of coating other iia-tals with aluinlnli^i,‘ wliich is 
known as ” Calorlslng,” is describe<l, whilst the 
Schoop process of spraying metal coatings on to 
various object .s also finds mention. The claims 
made for the aluminium coating thus produced 
(j). lOS) cannot, how'evor, Ix" conceded. 

More than half tlie book is made up of a descrip- 
tion of alloys of nlnrainium which, whll.st catholic 
in its embra^*e, dot^s not discriminate IxUween just 
and unjust claims, or between useful and useless 
alloys. Thus twelve taiges are devotnl to the zlnc- 
aluininlum alloys, while as many lines serv*e to 
convey all the information given about the light 
ternary zinc-copiHT-aluminium alloys which form 
the bulk of all the alloys of aluminium In actual 
use. TIkto is a section dealing with Duralumin, 
but the heat treatment of this material and Its 
amazing effects on the metal are not considered 
worthy of menlion. 

A full table of contents at the end of the book 
dot's not make up for the lack of an Index. 

Ricuakd SmoMAif. 


A Short IlANn-BtHiK of Oil Analyses. By Augustus 
n. (Jill. Revised eufhth edition. Pp. 209. 
(Philadelphia and London: J. B. JAppin^yutt 
Company.) Price 105. fid. net. 

This little hand-l>ook has been proved, by the 
exhaustion of seven editions In 21 years, to have 
inel a demand, which, to judge from its contents, 
must have Ihh'Ii chiefly on the west side of the 
.\tlantlc. It is in two parts, of which the first 
relates to physical and chemical to.sts, very many 
of \Vhlch, ns described, are p^^cullar to the North 
American continent. For Instance, the Abel flash- 
point apparatus, the Redwood viscosimeter, etc., 
arc not de.scrlbed, and, exc<n>t for a few graphs of 
<‘on)j>arntlve readings of different viscosimeters 
given in an Api^endlx, there Is no relation indicated 
btdwwu them and the correstwnding American 
standard testing apparatus. On this account, the 
first part of the book, though good within Its 
limitations of space and scope, Is not likely to be 
much used In Great Britain. 

The second part of the book, on the derivation, 
description and examination of certain oils, Is of 
more cosmopolitan service. But In many rei^)ecto 
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It Is disappointing. Example being better than 
precept, It is useless for the author to say on one 
page (In the first part) that, in expressing viscosity 
It Is necessary to give the name of the instrument 
with which it is delermlued, and Inter to cite figure-i | 
for the viscosity of oils and greases for various I 
lubriciitlng piirpost^s without indicalliig— so far ns j 
the reviewer can discover—the instrumeut to which | 
they refer. Presumably they are, like certain j 
viscosities given In the Apr)endLv, for (lie “ Sayboit | 
universal ” viscosimeter, but the render should i 
not be left at the mercy of guesswork in a matter 
of this kind. This and other similar fnillngs sug- 
gest that the text Is unlikely to be of much direct 
service to the analyst or user of oils, though in 
directly he may find the book quite useful for Its 
foot-note references to orlglunl pajters, reiM)rt8, etc. 
The text will serve well tlie purpose of the general 
student who merely requires a compact review of 
tiie characteristics and methods of testing the 
commoner oils — mineral, vegetable and animal. 

W. J. A. PUI'TEKFIEI.D. 


PUBLICATIONS RECEIVED. 


Rscent Advances in Piiysicac ani) Inouoanic Chemis- 
try. H\i A. W. Stewaut. With an Introrfifc- 
Hon by Sir William UaMsay. 7'iiird edition. 
Pp. 284. {[jondon: Longmans, Green and Co. 
1910.) Price V2s. Od. 

TBATTATO DI CniMICA GeNEKALE ED Applicata 
all’ Ixdustria. Vol. I.— Chimica Inoroanioa. 
Parte Seconda. By Du, B. Molinari. Pp. 1190. 
(Milano: Ulrico Hoepli, 1919.) Price 20 lire. 

Pharmaceutical and Medical Chemistry. A Text- 
book OK Chemistry intendeh for the use of 
Pharmaceutical and Medical Students. By 
S. P, Sadti.er, V. Corlentz, and J. Hostmann. 
Fifth Edition. Pp. 70,5. {Philadelphia and 
London: J. P. Lippincott Company.) Price 21a. i 
net, i 

BmxrnN op the Imperial Institute. Vol. XVI. , 
No. 3. Jvly-^eptemher, 1918, (London: John | 
Murray.) Price 2s. (id. j 

Introductory Lecture to ihe ('’lasses in Metal- 
lurgy in the Royai. Technical College, Glas- j 
Gow. Session 1918-1919. By Prof. C. II. | 
Desch. (Glasgow: J. Maclehose and Sons, j 
1919.) ! 

Notes on Fr.AX. Issued by the British Flair and ; 
Hemp Growers' Society, JAd. (Registered i 
Office: 14, Victoria Street, S.W. 1.) I. — The ' 
Cvltiiatinn of Flar in Great Britain. II. — The 
Separation of Vegetable Fibres, III. — Linseed 
as a Farm Crop in Great Britain. IV.— The 
Cultivation of Flar for Fibre in Great Britain. 

V. — The Cultivation of Flar for Seed in Great 
Britain. VI. — Oil from British-grown Lin- 
seed. VII. — The Isolation of Improved Strains 
of Flax Seed for Sowing Purposes. 

Reports I. and II. on Costs and EFnciENCiE.s for 
H.M. Factories Co.vtrolled by Factories 
Branch, Department of Expt.osive8 Supply. 
Pp. 79 and 134. (H.M. Stationery Office.) 

Statistics of the Synthetic Dyestuffs Imported 
into the United KixorKiMs^^DURi.vo the Year 
1913. Report of the CommU^oner for Dyes, 
Board of Trade. Pp. 1C8. Stationery 

Office.) \ 

Four Tears* Work. An Account of\he Progress 
of the Coal-tar Chemical Industrie during the 
War. Pp. 23. (Levinstein Lt^t, Jujanchesier.) 


Dyes and otheb Coal-Tar CfiiMicALS. Report of 
the United States Tariff Commission, Recom- 
mending Amendments to Title V. of Act of 
September 8, 1910. Pp. 83. (Washington: 
Government Printing Office. 1018.) 

Indigenous Drugs of India. Their Bcientiflo 
Cultivation and Manufacture, with Sugges- 
tions for the Development of New Industries. 
By J. 0. Ghosh. Pp. 82. (Calcutta: Butter- 
worth and Co., Ltd. 1918.) Price 12 annas 

as.). 

Report on the Building and Ornamental Stones of 
Canada. Vol. V., Province of British Colum- 
bia. By W. A. Parks. Pp. 2.311. (Ottawa.' 
Government Printing Bureau. 1917.) 

Mineral Springs of (Canada. ]*art II., The Chemi- 
cal (hlARACTEU OK SOMK CANADIAN MINERAL 

Springs. Bulletin No. 20. By R. T. Elworthy. 
Pp. 17,3. (Ottawa: Govemiment Printing 
Bureau. 1918.) 

I Natural Gas : Its l*Roi)Ucru)N, Servkt:, and Con- 
servation. By S. S. Wyer. Bulletin 102, 
Part 7, of the Smithsonian Institution, United 
States National Museum. Pp. (\1. (Washing- 
ton: Government Printing Office. 1918.) 

The Production of Precious Stones for the Year 
1917. By G. F. Kunz. (Reprinted from 
Mineral Industry, Vol. XXVI.) (New York: 
McGraw-Hill Book Co., Inc., 1918.) 

Soii.s OF Southern New Jersey and their Uses. 
By J. A. Bonsteei.. United States Department 
of Agriculture. Bulletin No. (>77. Pp. 78. (Wash- 
ington: Government Printing Office. 1918.) 
Price 40 cents. 

Publications of ti?e Unt ied States Bureau of Mines. 
DEPAKT.viENT OF THE INTERIOR. (Washington: 
Government Printing Office, 1918.) 

Rock Quarrying for Cement Manufacture. 
By O. Bowles. Bulletin 100. Mineral Tech- 
nology 22. Pp. KiO. Price 25 cents. 

Melting Brass in a Rocking Ei.EcrRic Furnace. 
By II. W. Gh.lfit and A. E. Rhoads. Bul- 
letin 171. Mineral Technology 23. Pp. 131. 
Price 20 cents. 

COLI.OIDS AND Fi.otation. B]/ F. G. Moseb. 
Technical Paper 200. Price 5 cents. 

Economic Oi’erations of Steam Turbo-Eleitrio 
Stations. By C. T. Hihshfeld and C. L. 
Kahu. 

How TO Improve the Hot-Air Furnace. By 
C. W. Baker. 

Publications of the United States Geothgical 
Survey. Department of the Interior. (Wash- 
ington: Government Printing Office. 1918.) 
Fluorspar and Cryolite in 1917. By B. F. 
Burchard. 

Asphalt, Ret.ated Bitumens, and Bituminous 
Rock in 1917. By J. D. Northrop. 

Gold, Silver, Copper and Lead in Alaska in 
1917. Mines Rei*ort. By G. C. Martin. 

Stone in 1910. By G. F. Louohijn. 

International Control of Minerals. By 0. K, 
Leith. 

The Economic Limits to Domestic Independenoi 
IN Minerals. By O. O. Smith. 

Peat in 1917. By C. C. Osbon. 

Magnisiuu in 1917. By R. W. Stone. 
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ANNUAL REPORTS OF THE PROGRESS 
OF APPLIED CHEMISTRY. 

Volume III. of Reports of the Progress of 
Applied Chemistry is now In the press and will j 
be published before the end of the present month. | 
The reports included in the volume review the I 
literature of the various subjects for the year 1918 1 
in most cases, though In certain sections the work 
of earlier years Is also considered. Two new 
sections are Included In this volume, thosri 
on Agricultural Chemistry and on Foods, whilst 
several other sections have lK?en contributed by 
fresh authors so as to give readers the advantage 
of reviews written from a somewhat different 
IK>lnt of view. The sections on ceramics, building 
materials, and fermenladon industries are not 
included, as the authors failed to send in their 
MSS. in time. 

The following Is a list of the sections of the 
volume and their authors: Plant and machinery; 

,T. W. Hinchley. Fuel; J. T. Dunn. Gas, destruc- 
tive distillation; Alwyne Meade. Mineral oils: 
Arnold Philip. Colouring matters and dyes; O. T. 
Morgan. Fibres, textiles, cellulose, pai)er; J. F. 
Briggs. Bleaching, dyeing, printing, finishing; 

S. II. Higgins. Acids, alkalis, salts, etc.; H. A. 
Auden. Glass, refractories; W. J. Rees. Metal- 
lurgy of iron and steel; C. O. Bannister. Metal- 
lurgy of the non-ferrous metals; G. Patchin. | 
Electro-chemistry; A. J. Hale. Fats, oils, and ; 
waxes; C. Revis and E. R. Bolton. Paints, pig- , 
meats, varnishes, and resins; L. M. Nash. India- ' 
rublx*r; D. F. Twi.ss. licather and glue; F. (■. I 
Thompson. Agricultural cliemlstry; E. J. Bussell, i 
Sugars, starches, and gums; J. P. Ogilvie. Foods; i 
H. W. By waters. Sanitation, water purification; , 
E. Ardem. Fine chemicals, medicinal substances, ! 
essential oils; G. Barger. Photographic materials j 
and prtwesses; B. V. Storr. j 

The volume, whlcli contains over 500 pages, may j 
be obtained from Messrs. Spottlswoode, Ballan- I 
tyne ami Co., 1 New Street Sipiare, London, E.C. 4; 
price to immilK^rs 5.s*. tk/., post free. 

Volumes I. and JI. may still Ik‘ obtained, as 
iiunoniiced recently In flic .Tourual (Jan. 15, 1919, ■, 

P. HO. _ i 

LIBRARY FACILITIES. 

—T I 

It has already been mentioned in t.Iie “ Journal ” 
that our Society has contributed £100 to a s(*heme 
proposed by the Chemical Society, whereby certalu 
other societies might enjoy the privileges of Its 
Library. Under the arrangements made, all 
members of the Society of Chemical Industry are 
entitled to use the Library of the Chemicfil Society, 
subject to the observance of the Library Rules 
applicable to Fellows of the Chemical Society. 
The Council of our Society, in drawing the atten- 
tion of members to the valuable privilege thus 
afforded them, expresses the hope that they will 
make the fullest possible use of the facilities pro- 
vided. The following dl^st of the Library Rules 
at pre§«nt in force is given for the guidance of our 
members, and indicates 1;ho scope of the library 
service Afforded them. 

The Library Is housed In the Chemical Society’s 
rooms at Burlington House, Piccadilly, Ix)ndon, 

W. 1, and opens at 10 a.m. every weekday, and 
closes on Tuesdays and Fridays at 0.0 p.m,, on 
Saturdays at 6.0 p.m., and on other days at 6.0 p.m. 


It Is closed on Bank Holidays and the day follow- 
ing, and for a fortnight annually (for cleaning, 
etc.). The Library may be used, during the hours 
it is open, by members of our Society, for referenci^ 
and for borrowing books, not ex(,*eedlng six at one 
time. Dictionaries and certain other reference 
and exceptional books may not ordinarily be taken 
out on loan, and journals (unless the Society has 
duplicate copies) may be borrowed only for one 
night or from Saturday to Monday. The latter 
must, however, bf* personally applied for Iff 
minutes before tlie u.sual hour of closing, and must 
be rt^turned not later than 1 hour aft(»r the hour 
of re-opening on the following day. Books newly 
acquired Inuy not be had on loan until one montli 
has elap.sed. All members entering the Library 
sign in a book provided, and liorrowers sign a 
V(Mieher wliieli is given back when the book to 
which It refers is returned. Books are also issued 
on loan on r<‘ceipt of a written older, the borrower 
paying tin* whole cost of c*arriage. Books are lent 
at the borrow'er’s risk; he Is liable to make good 
books lost, detained or damaged. A book may Ixj 
retained for one calendqr month unless the 
borrow<‘r is notified to retuni it earlier, but single 
parts of journals must be returned within one 
week. Books will not be sent out of the United 
Kingdom. 

The full Library Rules are exhtmted in the 
Library, and applications for the loan of books, 
by mombcTs who cannot call for them, should bo 
addressed to the fJbrarlan of tlie Chemical Society, 
Burlington House, Piccadilly, W. 1, and should 
state that the application Is made In virtue of 
memb<^rshlp of the Society of Chemical Industry. 


COMMITTEE ON THE STANDARDISA- 
TION OF LABORATORY GLASSWARE. 

'JJie Council of tlie Society, acting upon a siig- 
gesUon madi' t»y Dr. Morris Travers when reading 
his i>aj)er <m Seientific Ghis.swaie at the annual 
meeting of the Society at Bristol in July last, has 
appointed tlie following Commit lee lo deal with the 
que.stion of the .sinndaidisulion of Ijjboratory glass- 
ware ; — Sir Rol)(‘rt Hadlield, Bart., Sir IIerl)ert 
.Jackson, Mr. Kenneth Chane(‘, Dr. C. Carjamter, 
Mr. W. F. Reid, Dr. Morris J'ravers (Convener), 
with (lie President, and Honorary Trea surer of the 
Society as ex officio meml>ovs. 

This Committee, at its first meetlug, felt that It 
would lx* of great importance before prixxKxliug 
further to obtain the views of the glassware manu- 
facturers, the users, and the retail trade. They 
therefore approached the Council with the object of 
obtaining ix‘rmisslon to secure the co-oix?ration of 
repre.sentative.s of these b(xlh‘s, and this being 
granted, the following additional members have 
now lxx*n added to the CommitllH^ : — Mr. G. F. 
Raker (Briti.sh liarnp-blown Scientific Glassware 
Manufacturers’ Association), Mr. F. W. Branson, 
of IxH*ds, Mr. D. J. P. Borrldge (Public School 
Science Masters’ Association), Dr. J, J. Fox 
(Government Laboratory), Mr. J. R. Griffin (British 
Laboratory Wait* Association), Mr. Arnold Steven- 
son (Glassware Supply, Ministry of Munitions) and 
Mr. V. Stott (National Physical I^aboratory). _ 
The Committee has already had several 
and a considerable amount of Important 
been accomplished. 

All communications regarding the Committee 
should be addressed to the General Secretary at the 
Society’s offices. 
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CHEMICAL COMPOUNDS FOR THE 
DETECTION OF OVERHEATED 
MACHINERY AND BEARINOS. 

H. T. J’liVNOCK. 

It is au uxlou,, tnc.,ia(i<ally ralabnsh.Hl^ a^^^ 

proved prueliouJly, tlial inun 

ana consequent lieat geiauatioii is ■''« 1 
muehlnci'y in JuolKni. Jinli a ♦ ,j 

downs of uiaclilnory from Hus cause »veu ^ ‘ 
rule than the exeeidum, bul wUb 
lueuts in ilesia:n ajal i 'iiii.ii. anls 

specialised Uimwl. djre ,U' luhraalion am l'‘>> 
trouble fruiii lliis cause lias la-eii ledmed (o a 
extent lliat was luevinusly Uai^dil 
Tlior(‘ li<>w('V('r, bo low, it aiiv, Jiulubtiial 

underlaUiiius wlieiv lioubl.' lias mil. ai aome line 
been caused by eveiliealed beaiinas and the llM , 
trouble due to dill, inalleiilion, or lallure ol (In 
lubrication system. Such occur loiavs. oven (o-da}, 
are not inlTcquoiir an.l ihc result may ottoii inoaii 
a coiii])l(*to or partial stoppa.uo oi Ibo imuhliici^ 
involved, coupled with ('xpoiisivo repairs owing lo 
•‘galling” of tlic iiKtviiig parts. Trouble of Uim 
kind naturally occurs most li'cipionlly \\ith 
iiiacliinery in inaccessible }>laeos; tor instance, in 
a lino of oviuhoad shaltin.u, tin* lirst visible Indi- 
cation may bo tlio emission ol blue smoke from 
tho ovorlH'iitod oil in tlu' vicinity of tbo bearlng.s, 
by which limo boHi hearing mci.-il and .shaft may 
be badly galled. 

It is obvious that if warning could l)0 given as 
soon as heating up occurred, but befor(‘ it beeam<‘ 
sei'ious, much Iroul'h' and e\|K*nse could Ix^ avoided 
aud the matter could Im' red Hied iii time. With 
this object in view, various d<‘viees liave been intro- 
duced from lime to time, which have eonsisted 
mostly of iudiealors oiKuated liy thermo-electric 
couples, or of expansion methods. Tonner, in 
America, snggi'stcd the use of eojiper mercuric 
iodide on tlu* axles of railway rolling stock as ’an 
indicator of overlu'atiiig. 't'bis sngg(‘stion, how- 
<*ver, does not aitpixar to haw been carried out to 
any extent,; it is (litlicnlt to see why, as under suit- 
able conditions s<mie smli e<»mppund api)ears 
admirably suited to the purpose. 

The attention of the wiiti*!- was directed to the 
matter about, IhOs, .uid he was ih<.‘n in ignorance of 
’J'oniier's suggest ion, but was led to investigate the 
lu'ojierties of tiie doulde iodides of nu*rciiry with 
other metals, for the purpose of linding a suitable 
eoiupound wliieli would .sero* as u iletedor of over- 
heatiul bearings. These double io<lides were all 
found to jKiss'-ss the ])roperty of undergoing a re- 
versible transition involving i hange of eolour when 
heated and subsequently eooled. With most of 
them the elm age was e(»;ii]ia rat ively slow, and the 
transition was so gradual and sjtread over so large 
a range of temix'ratni'* as to Im* nnsnitabh* f<»r ilu* 
juirjMiSM’S rt'iinlred. Other <'ompounds changed 
fairly sharply, hut tlie range of (-(dour passiul 
through was too slight lo In* of any pra' tieal value. 

Two compounds were, however, eventually pre- 
pared which gave proinis<j of considerable ulHity. 
The first of these xvas the double iodidi* of silver 
and mercury, Agl-IIgl,,, which is a pale lemon 
yellow oovvder at ordinary temperatures, and 
<‘hanges to a vivid carmine colour at about — 
100° C. the change in both directions being falrJv 
^<harp. The other was the cop]HT mercuric iodide, 
Ou2l5,.2HgI,,, whl(‘h Tonner had previously 
described. This substaiiee is a very vivid s<:*arlet 
vermilion at ordinary lemiieraliires and at OO®-- 
70° C. it changes to a chiK’olate brown. Both th(‘se 
compounds are adapted for use under suitable con- 
ditions, but it was found ^at a mixture of the 
two, consisting of 85 f)er fxmt. of the copper salt 

^K ruxrkf rkf an It \i7iiH more su^nnl- 


.1 ,.„/i\v,,ve a greater eolour range from vei 

nlUoi to Ii^ost black, the traualtlon being et 
^Sgly sUarp. lOtber i.ilxtnres were prepare 
l“t-clal comlitlons, bul the above was moi 

be prepareil lu a variety o 
wavs; for instance', a very simide method of prt 
miring the eopjiei* sail is by well triturating it 
Vmorlar .ISO grams of cuprous iodide with 911 
-i-iuis of mercuric Iodide, sulliclont water beiui 
juldeil to form a ixisli*. When thoroughly mixed 
the mass is dried in the water oven, and the driec 
mass ground to an impuliiable i.towder. Auothc] 
method is io dissolve the mercuric iodide in excesi 
of putas.slum iodide solution and preciiiitate thi 
double salt by the addition of copper sulphate solu 
tion. The silver salt can be prepared in a simlla 
manner by double pii'clpital ion. Whlcheve 
meihod is adopted, the proiluct should Ix' wel 
washed to (‘liminate .soluble impurities, as thesi 
appear to retard tln^ colour chauge, as well as ti 
affect its character. 

Having prepared the double salts and mlxec 
them in the proper proportion, the means of apply 
lug them ari.ses. It has l>een fouml convenient b 
convert them into a varnish-paint or enamel, b; 
Incorporating the powder with a eolourless varnisl 
medium that will stand moderately high tempera 
tures without soflening. A good whiti' sheila' 
spirit varnish such as is usi'd on ck'ctrical machi 
m‘rv has been found suilabli* for most occasions 
as tills will sl.Mud a Ioyv sloviug lemix'rature, bu 
for more elevated teni]K‘ral un*s. a niedluni such a 
is use<l in the high ti'mjK'ral ure aluminium paint 
iLsed for steam pipes, etc., and which will resis 
teni}H.*raturcs up to is <‘xcellcnt. About Iff 

grams of compound to TU o.e. of medium will l> 
found a mixtiiro of suitable eonsisteiic.v. 

A convi'iiient miuhod of applying this heat de 
tei-tor is tirst to ]>aini a wlute circle or ring on th( 
he.iriiig or other place whirh it is ilosinHl to keei 
under ohservatioii, using a zinc white paint. Thi 
white Circle is applied to the journal or housing o 
the bearing, and the dete«‘tor i>alnt is applied as i 
vivid red bull’s eye in the middle of Ibis, thu 
forming a vv'ry striking object wliicb is visible fioc 
eonsiderable distance's. It. must of eonrsi' Ix' applUx 
to the block of metal as mair as possible to tli 
l»oiiit at which the heat is likely to be generate^ 
It is sometimes desirabli' lo ajiply the paint to tn 
shaft itself, just where it extends beyond the? bear 
ing metal, and in tills case, ;i convenient method i 
to apply a broad band of white jialnt with a nai 
rower band of the red di'leetor paint in the centra 
This red band in llie centre of the white one I 
tlieii easily seen as tlu; shaft rotates. In any caw 
after tlu' paint is dry, it should be protected witl 
a coat of colourless ollproof varnish, so that tm 
siirfaee may be occasionally wiped fri'O from dus 

'"'ni<'*'visibllllv Ilf ni<‘ I'liiiil ngninsi Its whlb 
farUgroun.l Is vor.v liigli. th.' l.rigHt soirU't, colon 
bi-lng visible from long (lislnni'cs wyhoiil effort 
mill the elmnge at CO® -VO'’ lo blaek Is very ensll 
ol,seive<l, tbe vlsltOllty of llie blnek on t*'® 
gronnil being very inneb lower. If. Is P^eral . 
easy lo arrangf' inatl(‘rs so I hat I be ' 

„l,a;-e.l in a Dosilioii where It Is visible nimbst 
out eonsoions effort; and exrs'rlenee l‘»f 
Hint a workman Is easily trained to c«S', 
oeeaslonallv on the deteetor, while he conld not b 
depended uixm to ellnil^ up to tbe 
the bearing on the remote oliance ' 

beating uyi. When the paint changes colour, tner 
is certainly something wrong, but generally si^aK 
Ijig, It will t>e foyind that the matter is tak^n I 
time, and that no damage Is done, the mriDi 
simply requiring cleaning and adjustment wlinon 
serious stoppage and expense 
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IMa detedor Iui9 Also l)eeo socceasfully os^ on 
41 gas cme of the nuttn bearings of which 

was freaimtly heating up, *pwing to a slightly dis- 
torted slmft, and it was possible to place good big 
** bull’s eyes ” upon It, which on many occasions 
gave warning of Imijendlng trouble, enabling the 
load to be reduced before damage was done. It 
was also found of service on the water-jackets of 
large internal combustion engines. to give warnl/ig 
of Insiilhcieiit circulation of cooling water. 

Many other Instances occur In which this pro- 
j>erty of the double mercuric iodide compounds uiav 
he taken advantage of, for insUnee, it may be 
used In the reverse way on air-heating towers .and 
the like. A case in rwlnt is thal. of a produc-er gas 
plant where the air supply is 8^^tu^Qtea with water 
vapour at about 70° —75° C. U the outside of the 
tower has a white circle about o fwt in diameter 
painted on it, with a centre about 1 foot in 
diameter of the detector i)alnt, I he appearance of a 
red colour, visible all over (lu* i)lnnt, is a sign that 
the saturation temi>erature has falhui too low and 
7-0(]uires attention. The same .aiiplies (o fe(‘d water 
heaters for boiler feed water. 

\yhere rather hlglier temiKM-ai iires reguin* indi- 
cation, the silver (?omi)ound wliich undergo^'s 
transition at about 00° — 100 C. may Ik» employed, 
to draw attention to tlu? fact that llie water is 
boiling away and may need n'pkadshing. Th(‘ 
application to vaeunm evaiionilors. exhaust tur- 
Wnes etc., is also indicated. 

The writer has had some of tlies<.‘ indicators in 
action for the past ten years and the colour change 
is just as sharp and distinct now as when originally 
installed. The varnish medium has in some case.s 
called foi‘ ren(‘wal, hut as no spe(*lal jn’ccautions 
were, at that time, taken hi the scdectiou of th(‘ 
mo.st, suitable medium, this result is not unnatural. 
If a rc'ally good medium such as is employed In 
radiator jiaiiils bo scdecled, the varnish should en- 
dur(* under normal circuuisianees for very many 
years. 


CURRENT ACTIVITIES IN DYE 
PRODUCTION. 


An (‘Sllmate of the extent (o which (erl.Miti Uritish 
iiulustries were d(‘i)endent on tlu' pre-war (lerinan 
monoj)oly of dyes may be gained from a r<d>ort 
reoenlly issued by the Board of Trade, giving 
statist ies of the synt belie eoloni'ing matters 
Imported during 101.*;. Although only IS.OOO Ions of 
^yos came into England, valiUMl at £2,(K)0,000, the 
industries dei>endenl on this importation had a 
yearly output of over £200,iK>t>.tW>h. In 1014 a com- 
mlttet‘ was npiM)in(ed by the Society of Dyers and 
Colourists to eompile a census of t he dyesiiiffs used 
In Britain, but owing to various dlllleulties the 
returns obtained were very incomi)leU\ and 
remained so until 1910. The Board of Trade, 
however, took up the matter, and the nbove- 
nuuitloned re])ort Is the outeonie. The contents 
of the book consist chiefly of a list of the <'olours 
Imported, together with tlie quantities and the 
inakeis' names. Each specific variety of dye 
is given; for Instanct^. thei’o are 155 distinct 
kinds of methyl violet, and It is pointed out that 
this multiplicity must cause neetlless expense In 
manufacture; accordingly British makers would be 
well advised to limit the number to two or three 
varieties, leaving the coiflsumers to alter the shade 
by admixtui’ea with other dyes. 

about 10,000 colours are listed, this 
greater than the 
act«^ n^b?r of dl^ dye., owing to the nm 
**** Wn« «olon», Benm 
nine aia^nt 


synonyms. Moreover, many commercial d>cs are 
complex mixtures. 

Iii the summary of Imports, the cheap dlriHt 
cotton colours head the list with just under seven 
million pounds weight. This great vogue is due to 
ease of application rather than to the permanence 
of the dye. Chrome and other mordant dyes were 
imported to the extent of fl,477,0t»5 lb., while the 
extremely f/ist but exiM^risive vat dyes total only 
.■S.S,445 Ib. Nearly the whole of the dyes mentioned 
in the report cante from Germany, a small minority 
coining from Switzerland, and a few from France. 
The dies mentioned In Part I. of this rejiort are 
indexed in Part II. of the same publication. 

It is interesting to compare the above reixirt on 
iniiiorted pre-war dyestuffs with the progress mad(‘ 
since August 1914 in the manufacture of coal tar 
colours in England. Some liglit Is thrown on the 
latter subject by an attractive twenty-three page 
booklet issued by Messrs. Levinstein, Ltd. This 
broehiin^ emphasises the importance of dyes for 
war pnrpo.ses in the dyeing of military and naval 
uniforms, and calls attention to the employment 
of colouring matters in the production of “ camou- 
flage,*’ a military use of tinctorial cheml.stry which 
was develojxid extensively in the later phases of 
the war. An historical summary of “ Indigo 
through the Ag(‘s ” Introdua^s the subject of 
British synthetic indigo. T^Lis pigment was not 
inamifa(?turod completely br England before the 
war, but a fa<-tory, established at Ellesmere Port 
by a comhinalion of sev(‘ral German firms, was 
utilised in the last stage of indigo pro<liictioii from 
German in(ernjediat(‘s, a prfK'cdure adopted by 
th(‘se aliens in order to comply with the Patent 
Act of 1907. Th(‘ factory was acquired by Messrs. 
Levinstein, who within tliree months had placed 
•sviithetie indigo .snccH^ssfulIy on the market. This 
enterpri.sirig fiim, whicli has not llmltwi itself 
to Indigo, now produce.s st‘voraI relabel vat dyes, 
inelndiug thloindigo. Durindone Red B and Durln- 
done Blue 4B. The last of these, which Is a dibrom- 
indigo. Is of .s})ecial interest, as being an isomerlde 
of the famous Tyrian purple, Oarbindole Blue li 
Is a vat dye of the valuable bydrone bine series 
which is now preruired by Messrs. I/}vin8tein. 
Ollier outstanding items in the rapidly increasing 
lists of this firm’s i)roduc(jons are the drugs acri- 
tlavine and novocain and the important scries of 
eosln dyes. 

The magnitude of the task hefon- flie British 
dye industry will lie appn'ciated by realising that 
the German capital invested in dyestuff production 
is £.50.000,000. whereas the corre.sponding British 
capital is only £5,000,000. Onr rejuvenated dye 
industry will therefore need can^ful nursing. 

That Americans are very much alive to tJie oorre- 
.spomling facts in their own countrv is sliown bv 
their Dyestuff Tariff Act of September 8, 1910, and 
the pro]H>atMl Bill to amend it. This Art. which 
proteeteil the dye industry in the Lnlted States at 
the time and made home maniifaeture the criterion 
of future tariffs, has npiiarently accomplished its 
objivt In encouraging the investment of capital In 
the United States dye Industry, hut it now apiiears 
that there are several loopholes in the wording of 
the Act through which foreign (H)miK^titors might 
sucfiHHl in evading the import taxes and might thus 
wipture the trade. A draft Bill to remedy tbene 
defects In the Act has been Issutnl by the United 
States Tariff Commission. 

One i)os8lblllty of evasion resides In the fact thift 
many dyes conld be imjiorted as ieiico bases under 
Uie title of intermoiiiates, and conld tb^n be con- 
verted easily and cheaply Into finished dyes by 
simple oxidation In one process. For Instance, 
Indigo could be Imported in the unfinished form of 
indoxyl and converted Into ibdlgo simply by blow- 
ing air through the aqueous solution of tlie Inter- 
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mediate. The Act could also to 
evaded by Importing highly 
instead of the. usual comm^clal brands luoduw 
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cartazole) were'excnipted from to 

Import duty. In the “ew Wll Jt Is 1” ’b 
Include these Imiwlnnt , riniied 
the manufacture of such co ours tha t t'". I™ 
States Is backward. Tlii.s k-ewaj’ uH] I*® “‘n ® 
good now that niitliraeone, wliicli was no '''*’*'*ibli 
before the midsummer of Ifll*. and j „ 

being produced on a comnicr.ial scale. ’ 

developing braneli of mniiiifacture wliicU It 
intended to protect is that of syntlielic tannins, 
obtaineil hy coiuleiLsing phenol and fonnaldeiiycie 
by the agcncw of sulphuric acid. These substances, 
which were discovered about 1912 and are lieing 
manufactured in England, seem likely to become 
of great importanee In the future, and may provide 
an outlet for the large niiaiitUies of synthetic 
phenol which should soon lie on th<' market. 

The foregoing summary of rc^Hud ndivities In 
dye production shows plainly that supremacy in 
this Important branch of chemical industry will, 
as In the past, bc‘ gained by the nation or grou]) of 
nations In which research is most el(>sely oo^ 
ordinated with Industrial requirements and devidop- 
ments.* 


CHEMICAL INDUSTRY ON TYNESIDE. t 

P. PnrLLlPS BEDSON. 

In taking for a second time the position of ehair- 
maiJ, it Is natural (hat my thoughts should turn to 
a like ooeasiou when I addn\ssed the members of 
this KSection some 22 years ago. I recall that I then 
spoke of tile InmeLits conferred by researcb, pursued 
for the advancement of knowledge for its own sakcq 
upon Industry and its contribution to the amenities 
of life. The past years have afforded Innumeralile 
examples, and the war has produced such an 
awakening to the importance of the spirit of selenee, 
that the clamour has penetrated even to the ears of 
those who had Ixam accustomed only to listen for 
and attend the behesls of the “ division bell.” As 
you are aware, research has received State recogni- 
tion, and there exists a Government DeparliiKuit 
to organise research and to distribute funds to aid 
the carrying on of investigations, sclent itic and 
industrial. Tills is certainly nil to the goo<l, yet in 
the administration of the funds there lurks the 
danger that attention may U* focUvS.se<l on the 
apparently immediately useful, giving hut scant 
encouragement to tho.se investigations wliioh have 
in view the object of advaueiiig knowledge. Viewed 
from the standp<dut of utility, what more un- 
promising sii't’ect than tlu* investigation of the 
chemistry of the rare earths? Yet I was able In 
my address to this Section in lS8t> to point to the 
promise of a great advance in the gas lighting 
industry, afforded by the facts wliich were enshrined 
In von Welsbach’s reseai-ches on tlie rare earths, 
out of which has grown the gas maiille Industry. 
The dimensions of this industry may be estimated 
from the fact that the world’s consumption of gas 
mantles In 1912 amounted to about 222 millions, 
and that in the course of the development of this 

* ReferenoM : — 1. ” Statistics of the Synthetic DyeBtuffs 
ttupoited Into the United Kingdom during the year 1913." 
Board of Trade Report. 1918. 

2. "Four Tears’ Work.” An account of tho progress of 
the Coal Tar Colour Indnetry In England during the war. 
I^TlDStriXI* Ltd. 

f. "Dyes and Other Coal Tar Chemicals." Report to 
Congress, United States Tariff Comm'sslou. 1918. 

t From the Chairman’s addresr^to the Newcastle Section 
on O^ber 30, 1910. 


“'wK “Si. ,s;s,“o?to* 

Initiation nnd I'^^sresB . ^ g^a of dissociation, 
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remott‘ in Its nature from the 
subjoct of .i.ail.v observation, can with reason Ik> 


words of Dr. 
dI.scovery howevi'r 

liocbiml wludl'v lmfm)Ilc“abie to'the benefit of man- 

iii. ” VVlifit can bo ooiirolvod as more remote from 
ImliKsIrv, man tho fact that the weight of a litre of 
almo.spiiorlo nitrogen oxoowls that of a litre from 
other sourcH‘s by t>7 milligrams? Yet the invcsti- 
giifioii of this difference has resulted In the dis- 
(*()V(‘ry in the air of a new class of elements, dls- 
tinguisluHl by their chemical inactivity. Nay, more, 
(his verv inactivity of the chief of these has 
already, within twenty years of its discovery, found 
an industrial use in the manufacture of electric 
lamps. 

In addressing a body of industrial chemists, there 
Is no necessity for iiic to press the point, still I 
would ask you to impn'ss on others the importance 
lo the welldxdng of the nation, of having in its 
midst schools of chemistry, whore those who posst'ss 
lli(‘ divine alllalus may unreservedly devote them 
selves to the exercise of their gift, and inoculate 
otlKTs with (he d(‘slie to extend the bounds of know- 
ledge, .so that there may arise in this country «ii 
armv of workers duvotial to the pun? science. 

Tiiridng next to u contrast of chemical industry 
on (ho Tyne and district bclwccn now nnd ISSd. I 
will tak(‘ rirst tlie alkali industry, which, to the 
Oldinary mind, is the chemical industry of the 
Tyne. Whilst from the lilstorical point of view 
much iniglit be said for this position, still as you 
l;now then* are few of our industries wliich cannot 
bo designated cbmiilcal, or to thi' carrying on of 
wiiich a knowledge of chemistry Is not ess^'iitlal. 

Already in .ISSi;, tho Leblanc process for the manu- 
facture of alkali was tlirouglioiit the country 
.Kuff(‘rlng from comiRdition wlfh the ammoiiiu-soda 
ruoeess; and at that time the mimlKU' of chemical 
works was ten, n considerable decline from tho. 
po.sltion in the early 70’s, the steepness of which 
w.as modern tiMl by two Influenc(‘R, one being the 
exploitation of the salt Held of South Durham. 
Tlie knowledge of the exl.stenc<* of this salt deiiosJt 
was allowed to remain dormant for nearly 30 years. 
Each of the three moat imikirtant Tyueslde firms,' 
viz., the Newcastle Chemical Co., Messrs. Tennant 
& Co. of llebburn, nmV the .Tnrrow Chemical Co., 
took part in the cnterprl.se, which resulttHl in 
making the.m' firms indeiiendent of the supplies of 
.sail fniin Ciu'shire. Another factor which has con- 
tributeil to lengthening the lease of life of the 
Iii*blane j)roc(‘s.s on Tyneside was the Installation 
at Galeslieud of the ” Chance ” process for the 
recovery of Huli>bur. In 1890 was founded the United’ 
Alkali Co., upon which many and drastic changes 
followed, the sum total of these changes resulting 
In leaving practically two alkali works, proper, 
viz., Allhusen’s at Gateshead and Tennant's at 
llebburn. Under the regime of the United Alkali 
(>>. these works have been carrU'd on In close co* 
of)emtlon, producing a variety of products nearly 
related to the main articles of mauufhcture, auch 
as hyi) 08 ulphlte, sulphide, sulphite, and silicate of 
siKlluin. Tliese years have also seen the re-lntro- 
diiction to Tyneside of tlie Beacon process tot the 
liroductlon of chlorine, which It would appear Is 
capable of competing favourably with the Weldon 
prex^ess. We may note, by the way» that tl:^ war 
has brought again Into promlneiK^ the use .Of 
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bleaching powder as an autiaeptlc, e.p.. Its employ- 
ment as “ Eusol as a source of hypochlorous acid 
In the treatment of wounds. In this and in other 
ways have the antiseptic properties of chlorine and 
its compounds been rehabilitated. Although the 
operations of the Leblanc process have attained a 
completeness in the conversion of each of the com- 
j:x)Denta of salt into merchantable materials without 
the material waste which was associated with it in 
1880, we are told that wo are witnessing its death 
throes. Were we i>erniitt(xl at this stage to draw 
aside tin* veil, we .should liiul (M’idence of tlie attempt 
to retain the alkali imUistry on Tyneside by the 
use of electrielly in the fir.st stages of the produc- 
tion of alkali and bieacliiiig powder from salt. 
Whether the Tyne will retain the position which It 
has held since 1700, as a wmt of the manufacture 
of alkali, with its disability as regards the salt, In 
competition with factories having an easy command 
of brine, remains to be seen. In other words, will 
the proximity of salt or of coal l)e the determining 
factor? 

In passing, we may recall the fact that the manu- 
facture of alkali in Great Britain had its origin at 
Walker, where Lord Dundonald and Mr. Losh 
commenced or)cratious for the manufacture of soda 
from th(‘ brine S[)ring at Walker Colliery. 

Amongst the allied industries, which during the 
])ast ,’>0 years have found a loa/a on the Tyue, is 
the nianufac(ur(‘ of barium peroxide, the chief pro- 
duct of the Hedworth Barium Co., the introduction 
of which to the Tyne was largely due to the pioneer 
work of Mr. W. Bowcll, Tlie pn^seiit processes of 
this interesting manufacture are very largely bases! 
upon the original investigations of Dr. Charles 
Uollin. 

The cheaixinlug of the coat of the manufacture 
of metallic sodium by the deeoniposltlon of oaustie 
soda le<l to a revival of Interest in the manufacture 
of aJuinlniuin, and in the ’80’s an attempt was ma<le 
to establish tliis indii.stry on Tyne.slde at Wallsend. 
Althongli short-lived, it exhibited many points of 
.si>ecial interest, for N('tto‘s r»ro(?ess for tJje mami- 
^aetnre of sodium embodied a material simplification 
<u Castiior’s method, and by using tin* mineral 
cryolite*, as the soiirc‘e of aluminium, a very material 
slini)lincation was possible, as compar(‘d with the 
Wdliler-Devllle pro(*css, wlilch involved the inanii- 
factun* from a pure alumina of the deuiblc chloride 
of sodium and aluminium as a pi'climlnary stage. 
Despite these advantages the operations were short- 
lived owing to the discovery of the mor<‘ din'ct 
electrolytic process. We have not, however, com- 
pletely lost touch with the manufacture of 
aluminium, for at Ilebburn the extraclion of 
alumina from bauxite by Baeyer’s method Is In 
operation, a process whicli* affords an excellent 
illustration of the utility of a reversible reaction 
and an e.vompl ideation of tlie law of mass action. 

The most prominent change which has taken place 
in the years under review has been tlie risK^ and 
development of the iirorUiction of electricity, both 
by private and public enterprise. In tills field New- 
castle o(*cuples the prominent position of a pioneer, 
as is befitting, when we rwall the names of Swan, 
Parsons, and others who are identified by their 
achievements with the use and Industrial produc- 
tion of electricity. We have seen the gradually 
Increasing use of the facilities offered by the exist- 
ence of Ihcae enterprises, and bow they have con- 
tributed not alone to the amenities of life, but to 
growth and development In industries, chiefly as a 
tnectoanlcal aid. The employment of the thermal 
effects produced by electricity are seen In the manu- 
facture of vitieosll, of whlcli Dr. Bottomley has 
given tlie Section an account, and exhibited 
chemical appliances made by bis Ingenious devices 
(this y., 1917, 877). 

My i^redecesdoy In this chair, In his <H)enlng 
addrem; gave us some remarkably Interesting 


examples of the use of the chemical effects produced 
by the aid of the electric furnace. All who were 
pif'sent on that occasion will recall with interest 
not only the products of the electric furnace, but 
also the account which Mr. Pelle gave of how he 
liad employed waste products of the coke oven to 
prmluce the electricity njqulred. It will always 
apf)eal to me as an epic of the utilisation of waste. 
This naturally directs our thoughts to the changes 
wliich the last few years of the ixjriod I am con- 
t4‘mplatiug ha.s witm*SHed lu (he practice of coking, 
— changes which are rcs[>on8ibIe for the rise of a 
new chemical industry, pregnant with the i)ossi- 
hllily of further extension, and which owe so raucli 
of th(‘ir development to the inspiration derived from 
tin* purely 8i>eculative conceptions enshrined In 
K<‘IvuI<^‘’h theory of the constitution of benzene. 
Time forbids more than a brief reference to the 
complete scientific utilisation of coal, but I may be 
IM'rmittod to express (he regret that Its advent into 
Indusirial practice has biim so slow and long 
delayed. 1 have a vivid recolIcK?tion that, about 
1.8s;;, considerable interest was aroused locally in 
tile attempt to adapt the recovery of by-products to 
(Ik* coking of coal In Ix'ehlve coke ovens. But such 
interest was quite evanescent, and for some years 
meliiods of coking with reeojj'ry of by-products 
ix'ceived but scant attentlo^ for the reason 
advantxKl by the old coal philosopher, Stauf. “ the 
ent(‘rprise did not pay.'’ I do not think that we 
can accept Go(-*the’s explanation of the non-success 
of Stauf’s enterprise*, who said that the object was 
not, only to de.su Iphii rise (he coal for tlie use in 
iron work.s, “ but at tlie .siiuie time they wished to 
I urn the oil and resin to account; nay, they w^ould 
not lose the soot, and thus all failed together, on 
accouiit of the many ends In view.” Still Goethe’s 
view iafluencc*<l, sub-consciously, the view's of many 
for upwards of a century, and with other prejudices 
retarded the use of tlnm* pr(K?c‘sse8 for tin* complete 
utilisjitlon of coal, both as a source of material 
and of energy, w'lihfh liappily we see In operation 
to day. 

In concluding tliis sketchy n'view of the progress 
of chemical industry on Tyneside during the past 
.‘{0 year.s, I sliould not omit to mention the establish- 
ment in our locality of the manufacture of com- 
pn‘.ssod gases, under the au8pic(*s of the British 
Oxygen Co., and also at the various rescue stations 
at which tlie liquefaction of air and the separation 
of its conslitm*n(.s are practised. Further one must 
chronicle the fact tiiat for some few' years sodium 
has lK*on manufactured on Tyneside by the 
Cn.stner-Kellner Co., and that latterly attempts 
have bi^en made to work a process for the manu- 
facture of 'zinc, an enterprise which does not appear 
to liave been altogether successful. 


NEWS FROM THE SECTIONS. 


BRISTOL. 

An ordinary meeting of (he Bristol and South 
Wales Swtlon was held at Bristol University on 
Pebriinry 20, when Mr. T. H. Butler presided and 
Dr. H, W. Bywnters gave a lecture on ” Cocoa and 
Chocolate.” C^ocoa was known lu Mexico some 
3000—4000 years ago, and was Intpoduced into Spain 
about 1520. So well did the Spaniards guard their 
secret that 100 years elapsed before the knowledge 
of it was Intnxiuoed Into England. It came to 
Bristol In the 18th century. Attention was drawn 
to the cultivation on the Gold C?oa8t, which has 
been greatly developctl In recent years, three- 
quarters of the cocoa used in this country emanat- 
ing from that source. Tlie lecturer also de8ciibe<i 
the cocoa tree, the nature of the behn, and the 
vaHous procefwes of manufacture. 
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LONDON. 


At the meeting held on March II, under the chair- 
manship of Dr, Charles A. Keane, the adjourned 
discussion on “ Kefractoinetry and its Applications 
in Technical Analysis ” was oixuied by Mr. A. «• 
Ling. After referring to the iniporlanett of 

ana rapia jihysienl nieftsorenienlH in uiotle 

sclentlflc control, the siMuiUer suggested t int n s- 
cusslona slmlUir to the present mighl 
started on other instriiinoiils such ns 
scope and the polariiiieter. 'th.> P" 'f ''\'y 
probably the most raidd in Ms ■'l'l''i«** 
physical Insliunients, and in (In' sugar 

solids in eoinineieial sugars, worls. etc. As ui m ni 
and nltrogeiiuiis mailers raise the si"'''' H ^ Vim 
of solutions more lhaii sngni', the resills by 1 
lefractomeler are more afciirale Ilian thosi I j a 
older siH'clIie gnivily mellmd. In Inking the ' 
live index of siieli solutions, however, dl I1i lih.v is 

Often experleiietnl owing to '’i'' 'S.V'l'!''.',' V'ni 

the Obvious mellmd of ivdiieiug Ibis by dilullo ni b 
water is open lo llie ohjeelion llinl n dense solulioii, 
like molasses, wlieii dilnt.sl undergoes a loaiked 
eontraetion, 'I’his lias h.eii oveieoim- by g 

with a solution of |iuro sugar insieml <d walei. an. 
I;lng also refermi lo 'roiniie',,( lelraepaueler, 
designed lo extemi llu.' use ..f this lusirumeiit to llie 
delermiimliou of llio original gravll.v ’ ot tamrs. 
He also Kiiggosled 'Vat Knudish niaUcrs would do 
well lo consider (lu* possibilily ol* pulling on the 
market an interference refraclomeler working on 
the Hues of that used by I.onl Kaylelgb. Dr. 
Lowrv emphasised llie iiipHjiianco ol U'uiperatuie 
(fontrol and t)H‘ wave Imiglh of the light einploycal 
in ri'fracloinel ry, d'he leinperalure jacket iii tin; 
I’ulfrich instninieiil. for (‘xauiple. Is wry iin[M'rfect 
and lie bud found that a dilTeriaiee of KD (V made a 
diaereiice of 1° in the reading. In place of the 
ordinary sodium light, he ronsldors llial llie gromi 
mercury liiu* with a wavt* Inigtli of 54di would D* 
preferable; a eadmiiun lamp wtuild of course be 
good, but at prest'nt reipdres so much skill and 
ex|>erience in its ust‘. Other aiiplk^ations of llu‘ 
refractunuder were disciis.st^d by various sisaikers, 
IVm' instance its us(‘ In following the hydr()g<Mial ion 
of oils, and the exaininal ion of “blown oils ” lii 
which the iodino niiiiilM'r df<*r(*ases as tin* refractive 


index Increases. Again, in the examination of 
protein substaneos the amount of tu’otein is a limair 
function of tlie refractive index and is indeiHUident 
of (‘lecirolytos iireseiit. Mr. L. T. lirewis called 
attention to the valu" of n fractoinetry in ilelecting 
adulterat io?^ in essential oils, and expressed tin* 
opinion that a temiHualun^ of lltr (V would Ik* a 
convenient slaiKiard to ado{>t. ’’lids (pieslion of 
the teinj/eratme at vvlih li loadings .sliould be l.aken 
W'ns followed nii by .Mr. S. (1. 'I’homas. who sug- 
gested that a committoe migld he formed to investi- 
gate the general question of standardising the 
conditions under whicli jjliysieal measun*ments 
should be detennined. Prof. J, C. Philip drew' 
attention to the fact that tlie n'fractlve Index of 
the pri.sm must be borne in mind. Mr. Prowuiing 
pointed out that essential oils have to lx* examined 
in tropical countries W’here a teiniK*niture of 20^^ 0. 
would not be easy to adopt. lie also refernKi to 
one form of refract ometer lo which very little 
attention had b<*en given in the dlsc'nsslon, namely, 
the Oleo-refractometer. one useful feature of whicli 
to that the readings of vegetlable oils are to the 
right of the scale and those of animal oils to the 
left. 

The meeting was favoured with the presence of 
Mr. S. R. Church, a member of the Committee of 
the New York Section, ^o in the course of an 
Interesting speech expressed the feeling of respect 
and appreclathm with which the Society is heM 
In the United States. 


Mr K. Ksllng described some work on “ The 
Seriiiig Time of Portland Oement,” which show^ 
that the setting tlmq of a medium cement la 
Influenced to a considerable extent by the nature of 
the solids contained dissolved In the water. 

Mr Yeoman describt‘d very briefly the work he 
had carried out In conjunction with Dr. G. H. J. 
Colmnn on the determination of benzol, toluene, 
etc., in coal tar. The paper will upiK*ar shortly in 
the Transactions. 


NOTTINGHAM. 

The mcmbt‘rs of this Section assembled on 
February 20 to nominal e officers for election and 
lo hear two pai)er6. The first, by Messrs. J. M. 
Wilkie and J. H. Rice, described a simple ami 
(‘Ificicnt electrolytic Gutzelt ai)paratiis for the 
determination of arsenic, The i>archineiu. 
diai>liragm used to separate kathode and anode, 
as c.//. In flic apparatus of Sand and Blatdtford, 
has a number of diwidvaufagos, including liability 
to ruptun*, so for thi.s the authors substitute n 
])orous pot surrounded by a cylindrical lead anode 
cut from a i>i(‘C(* of two-inch lead pIiK*. Tlic 
porous pot is closed gas tight; by a rubber bung 
through which are ins(*rlcd the kathode, a rod of 
lead with eulargi*d end, and a glass tube of b inin. 
diameter packed with lead acetate wool and flltctl 
at the uptK*r end with the spring-clip device hold- 
ing a piece of merourie chloride pni>er (see this J., 
bT2). Electrical coniu'xions are made by lead 
studs fitting into holes In the elect rode lugs, thus 
avoiding all danger of (‘onlamlnation with copiK*r 
and brass. The electrolyte is 10 per cent, sul- 
plnirh* a«*i(l and tlie current 4 ainiM:uTs at 5 to 0 
volts. With solutions etmlalning arsenic* as 
arsenitt*. and free from organic matter, the pro- 
duction of a quantitative stain is eomjdete In about 
leu minutes. With arsenate the d(*iM>silion was 
found t<» be very Incomplete in the same lime. 
Previous and ix>sslble methods for the conversion 
of arsenic prc.senl in organic* luatti'r into a form 
suit aide for estimation w'ere U'stial and critlcisial. 
In Die inethofl finally adopted, tla* s,nni)le mlxaxl 
with magnesia is Ignikal in a vitreous silica btj,aiker 
(fuslt)le alk.MlI being carefully excluded), the a.‘ii is 
dissolved ill sulphurle and hydroehlorh* a<'lds, 
r<*duce<l hy llu* addition of sodium metabisulphitc 
and the cxces.s of sulphur dioxide bcMled off. N(> 
ar.seni<! is lost If the amount of hydrochloric acM 
is kc))f below' a certain limit, iim solution, thus 
prcjKircd, Introduf‘r'd into the kathode comi'art' 
menl of the above ciil, also gives quantitative 
rcsidls. The ('hairnati, Mr. F. 11. Carr, then 
c.'illed upon Major S. K. ii'otman, recently 
relurneil from a long ahsenee on nulilary duties, 
lo open the dkscu.sslon. Major i’rotnmn spoke of 
the diffirnllies and uncertainties «)f the Marsh tost, 
alluded lo the laa-essily of testing paniiment 
membranes for arsenle, and expressed Ills intention 
of adc»pting tlie autiiors’ mefluKl, which i) 088 e 8 se<l 
file grc*at merit of not requiring the constant 
attention of a skilled manipulator. 

The sc'cond pajicr was a preliminary note on a 
new inetiiod for the determination of Hodlum thio- 
sulphate ami coinfK>undH of other sulphur acids 
by Mesvsrs. .1. M. Wilkie, E. H. England and T. W. 
Thornhill. The analytical detcnnlnatlon of Ibetie 
acids haa chiefly attracted Interest in connexion 
with the Feld process bf purifying coal gas, And 
the analysis of the lime sulphur wu sites us^ In 
ngricuiture : It was originally applied by Wllklc 
to the detcrralnatlon of sulphur and sulphides In 
a paper read before this Section In 1816. Tlie 
method depends on the oxidation of snlidiur by 
means of bromine, the acldlmettle deterniitittloii 
of the sulphuric and hydrobcomte sei 4 ii im) the 
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iodine absorbed by the original sulphur compounds. 
These data also give information ^ to the pro* 
portions of two or even more sulphur compounds 
present in solution together. Different compounds 
will show different values of the characteristic 
ratio, total acidity developed to iodine absorbed. 
The experimentally determined ratios agree very 
closely with the calculated values. 


MEETINGS OF OTHER SOCIETIES. 


THE CEIIAMIC SOCIETY. 

In a paiKjr read on February 13 at Stoke-on- 
Trent, on “ Uecent Work on the Bone China 
Body,” Dr. J. W. Mellor described and offered ex- 
planations of the phenomena observed on llring the 
bone china body. This material, which is made 
from quartz, felspar, clay (introductid in the form 
of ” Cornish stone ”), together with bone-ash and 
china clay, undergoes very great contraction on 
tiring, but above the finishing teini)erature there is 
a marked tendency towards expansion. This 
peculiar result is due to the development of small 
cavities in the interior of the over tired ware, 
evidently caused by the development of gas. The 
gas bubbles developed in the body of lx>ne china 
during the firing of the oven mark the start of the 
same reaction as that which takes plact^ in the 
juanufacture of phosphorus from charcoal, bone- 
ash, and quartz, the reducing atmosphere in the 
former taking the place of the cliarcoal In the 
latter. The iron content (l-0~ 1 5 iier C'ent.) of the 
hone china body is one of the fli^^t constituents to 
be attacked by the liberated phosphorus to form 
iron phosphate. Indicatiqns of the formation of 
gn^nish blue, blue, and bl:*owu colours, similar to 
those shown by the mineral vlvianito, are to be 
.seen In the bone china ixjdy by liolding it in front 
of a strong liglit, and thest* changes are attributed 
to the presence of iron phosphate. Blue china can 
l>e made quite readily by enclosing some charcoal 
or organic matter in the saggar with the china 
wliile It is bt'Ing fired, or by using bone containing 
! little carbonaceous matter. This explanation 
doea not altogetlior agree with the facts that the 
hone used for the very best elilna is sometimes 
rather above the average in carbon, and that hliie 
china can easily obtained with bono-avsh 
practically free from carbon and fired tliroiighoiit 
under highly oxidising conditions. Much s(Mmis to 
depend on the stale of the carbon, one form of 
which burns out readily and another d<K*s not. The 
particular form present is believed by the author 
to der^end upon the method of calcining the Ixme. 
the slow-burning harmful form l>eing pnaliux'd 
when the b<me is h(*ated rapidly to a high teiU' 
perature. 

The elTwt of com[>ositlon on colour of ehlna was 
shown by means of si)eclal triangular diagrams, 
which explained some of the anomalies previously 
alluded to. There is a much greater margin of 
safety In varying the proportion of bone-ash than 
that of either stone or clay. The tendency to pro- 
duce the blue or brown china Increases as the pro- 
portion of stone diminishes and as the pro|K)rtion of 
clay Increases; in ofher words a high pro|K»rtIon of 
alkalis hinders the formation of iron phosphate. 
Slight changes in the character of tlic stone or clay 
used may give to an otherwise perfect body a 
tendency to form blue ehlna or to blister, etc. 
Similar consldemtlons apply to subsequent firings 
to fix the glaze, or to over-glaze decoration. The 
change from white to blue and brown china may 
even result from prolonged exposure to the action 
of ordinary air, and su<^ dlscotoratlon sometimes 
odours by exposure of diiaa In a tihop window* 
Ifropi the Oiet that the phosphate decomposes 
at the jlptretses, as 


if the stone favours the decomposition of the bone- 
ash. The author believes there are two distinct 
actions. The alkalis first .start to vitrify the body, 
but at the higher temperature the free sillcia 
(quartz) in stone acts as an acid and dci‘omt)os(is 
.the phosphate. 


SOCIKTY OP GLASS TECHNOLOGY. 

The i>bruary meeting was held at the University, 
Sheffield, on the 19th, Mr. J. Connolly occupying 
the chair. 

The first paiKjr, entitled ” The I'roperties of the 
lilme Soda Glasses, 2. — The Resistance to Water 
and other Reagents,” by J. D. I’auwood, Constance 
Mulrhead, and W. E. S. Turner, was read by the 
last-named. Several glasses had been melted on a 
small scale, and the lime content had bc^en Increased 
by definite amounts. The reslstauce of each gla.ss 
to water, caustic so<hi solution, sodium carbonate 
solution, and hydrochloric acid, was tested, and 
in every cas^i it was found that increasing the lime 
content brouglit about increasing resisbiiiee. In 
the second paper, ” The ProiHirtles of the Tame 
Soda Glasses, 3.— The Thermal Expansions,” by 
S. English and W. E. S. Ihirner, the same series of 
glas.ses mentioned above (i.e. with lime content in- 
(rrciasing up to 10 i)er cent.) was tested in I’cgard to 
thermal expansion, and it wvas proved that the 
expansion decreasiHl as the lime content in- 
creased. 

Prof. P. II. Boswell then addi-esseil the Society 
on ‘‘ Impressions of the Glass Industiy of the 
United States gathered on a Becent Visit.” Dealing 
with the supplies of raw materials in the States, 
Prof. Boswell stated that six sands were in general 
use, one of them- a beautiful »ind from Rockwood, 
Detroit-~was u8(m 1 exclusively for optical glass. 
The American ” siinds ” are not found as such, 
hut in the form of fairly soft siindstone. This is 
blasttMl, and washed by water under pressure into 
the bottom of the pit, wlieiu'e it is dixalgcnl npio the 
top of the pit. it is empiled into concrete bins, 
and works down through steam pipes until It 
emerges as dry, cle.an-niDning sand. The diameter 
of the steam pi{H*8 constituting the top layer Is 
3 in., that of the bottom pipt's 1 in., and there is 
about 1 in. clearance between the i)iT)es. The sand 
i.s then loaded into covered wagons, each of wldch 
contain ,50 to SO tons of sjind. 3'he (‘ost of labour 
in the sand pits is greater than that in this country* 
the w'orkmen being paid about l.f. \Ul. per hour, 
and yet the price of sand is less than that of Eng- 
lish .sand. The waslunl, dried sand, which on the 
whole was siijHU’ior to English sand, varknl in 
price from .5.v. to O.*?. i)er ton at the lats. The cost of 
transp<^rtatlon also was less tlian In this country, 
the liiglie.st rate b<dng about o'?. t>er ton. The fact 
that American sandstone firms can put their sand 
on the market so cheaply is <lue to the immensi? 
output. One firm alone quarries nearly half a 
million tons ix'r year. It is calenlated that the 
overhead charges for 2fiff.t)00 Ions are not much 
gixaiter than for .50.0(K) tons. The quarrymen work 
.about 0 hours i)er day, but (Huitniet to keep the 
bins full, and thus work considerable overtime to 
make up for loss of output due to lxid weather. 
Prof. Boswell afterwards dealt briefly with 
Amerh'aii supplies of pota.sh and felspar, and then 
pass%Hl on to the question of ivfnictorios. He 
showed a specimen of a gla.s.shou«' pot, develoixal 
by Dr. Bleininger, whleli after the melt bad lM*en 
IwrfornuHl was |)erfect ly white in colour and ver> 
close in texture. In making their iH>ts t.lm Ameri- 
cans w'ere siibstihiting kaolin from Georgia for 
rornlsh kaolin, and wci’c using ball clays from 
Tennessee and Kentucky in pjnee of those from 
Devon and OornwaH. Considerable advances have 
been made In sHp castlnir pots. One firm, which 
formerly built pots In the English fashion, now uses 
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raw and n^rog. Tank blocka were also being 

made very auccessfully, and considerable research 
has been carried out on “ humidity drying." Silica 
bricks are manufactured on a considerable scale In 
the States, the methods emx>Ioyed being much (he 
same as in the United Kingdom, except that the 
bricks are burnt for a much longer ix*riod. Dr. 
Boswell then dealt briefly with (lie various types of 
glass manufactured in the States, and laid siieci.'il 
emphasis uixm the number of labour saving devices 
in use, which resulted in a huge output. 


SOCIETY OF PUilidO ANALYST, S. 

At the iiHHiting hold ou IMarch r>, Dr. S. Kideal 
presiding, Ihe tollowing papers were pn .sentod : — 

(1) “ Approximale Mel hod of Analysis of Sausages 
and Meat rasles," by C. Stubbs and A. Alon^; 

(2) “Analysis of Sausagiss, Meat I*astes and Ai*niv 
Rations,” by A. W. Slokes; ami CP “ Melluxl feV 
the D(‘|erniifia(ion of Small Oiiaidilies of A('etom', 
Alcohol and Beiizem; in (he Air,” by Major s! 
Klllott and Capt. .1. Dalton. 

(1) The determiiiatiou of moislun\ fat, protidns 
and ash is (‘arried out in the u.sual manner, and 
the i)roi)ortiou of carboliy<] ratios taken by difl'er- 
once. Tile estimation of bain nu'at is ba.sed on 
(he absence of carbohydrates in meat and the 
amount of i>roteins in (ho cereal products used 
as flllei*s. 

(2) The Food Conirol autliorities limited the 
percentage of meat which migbl be contained in 
sniistigos to be soM ai a givmi price, but did not 
limit the (inantlties of bread, water and fat. The 
desirability of limiting the ijuantitios of wali'r, 
broad and fat was shov\'n by a finrticnlar sample 
which contaimal aliont equal jiarts of added wat(‘r, 
bread, fat and meat. Since im‘at contains 70 rx'r 
cent, of water and bread 40 per cent., no added 
water should be allowed. In the United States 
the use of iiread in sausages is ])rohibited and, 
as the bread is often soaked in water before use 
thereby increasing the percentage in the linislKMl 
product, the author pointed out tlnit this jnohibi- 
tion might with advantngcf be enforced in Eng- 
land. 

(3) A measured quantity of the air Is drawn 

through suitable aiiparahis, the vapours Indiig 
absorbml simultaneously as follows The .acetone 
in alkaline iodine solution and the exces.s of Iodine 
titrated with thiosulphate. Tlie alcohol in dilute 
chromic acid, and after oxidation to .-icidic a<*id, 
the excess of diromic acid Is titrated with iodine. 
The benzene in a mixture of concentrated sul- 
phuric acid and fuming nitric acid, converted Into 
dinltrobenzenc, ami after exlracfion with ellier, 
reduced by a known excess of stannous chloride 
and the exces.s of the last reagent t United with 
Iodine. 


THE INSTITUTE OF (PIEMISTUV. 

At the 4l8t annual general meiding, lield on 
March 3, Sir Ilerbtnt .lackson, the President, 
referred to the work of the institute during the 
war. The record afforded an example of the value 
to the country of organiscnl professional bodies in 
times of crisis. The Report contained a concise 
statement Indicating the various directions in 
which chemists had rendered good service lK>th 
with the Forces and in industries connected witli 
the war. The Institute Is now co-operating witli 
the Appointments Department of the Ministry of 
Labour in the resettlement in civil life of those 
who have been so engaged, and It is hor)ed that 
with the return of 'more normal conditions chemists 
be utilised to the fullest benefit of the Indus- 
trt€w of the country. The Pirildent, in referring 
to the losses sustained by the profession, mentioned 
especially Lieut. -Colonel B. P. Harrison, who will 


always be remembered for his exceptional work 
in the provision of means of defence against 
I poisonous gas attacks, to which work he un- 
doubtetlly sacrificed his life. 

The Institute lias before it a period of I’econ- 
structlon and will endeavour to bring together in 
one body the trained and comiietent chemists botii 
for tlu‘lr own lienefit and for that of the community. 
The Regulations had been nioilltled on such a broad 
basis that it was liop(‘d all qualified chemists would 
be able to take part in promoting the welfare of 
(heir profession. The (kinncll IioiKxl in the near 
fntiir(‘ to arrange a conferenee to review the 
subject of (he training of chemists. Local Sections 
are being formed in various parts of the country 
and the method of the election of tiio Council will 
be amondeil to iMisiire that its constitution Is 
properly re]»reseiit alive of all districts and all 
liraneln's of professi«)naI work. 

Sir llmbert .b'K'kson was ri'-elected President: 
I’rof. (r. q\ .\f(ngiii) and Mr. fJ. Stubbs were elected 
V’lee-Presideiits : and the following were eh'cted 
new ^lembers of Coiincil: Prof. A. Findlay, Drs. 
A. C. Cnmmfng and E. W. Smith, and Messrs. \V% 
Bae<m. F. H. Carr, (J. W. (}rny, F. W. Hnibord, 
A. Mori' and U. D. Porrift. 


PERSONALIA. 


Lord Moulton has accepted the riosltlon of elialr- 
man of the British DyesInlTs Coriioratlon, Ltd. 

Sir .]. .1. q'homsou has resigned bis post of 
Cavendish Profe.s.sor oM*h.vs!es at Cambridge IJjd- 
versity after 3.7 years* serviee. 

Mr. J. Ivovvley has Ixim aiiiiointed chief chemist 
lo the A.sialic Petrolmim Company, Ltd. 

Among tlu' lifleen candidates selected by tlu‘ 
Council of the Royal Society to be rei'ommended 
for election to the Society are : — Dr. G. Barger, 
Dr. J. W. Evans. Prof. B. 1). Steele, Mr. G. 1. 
Taylor and Ihof. T. B. Wood. 

The <leafli is announci'd of I*rof. G. Carey Foster, 
profes.sor of physics at Urdversity (*ollege, Ix>ndon, 
from 1S0,7 to 1S!>S, and first president of the 
Physical Society of lamdon. 

Sir Oliver Lodge, Princliial of the University of 
Birmingham, aimuuneed at a recent meeting of the 
Governors tliat it was his intention to retire from 
that position within the next few months. 

Sir Lazarus Fletcher has retired from his post 
of DIna'tor of tlie Natural iilstory Museum, having 
reached the usual age limit. Prior to his appoint- 
ment in IhOil, he had biarn Keeper of Minerals for 
29 years. 

Dr. A. Re(«, reprostmfing the As.soclation of 
Brilish (hieiiiieal Mannfaclnrers, is one of the 
delegates of the Federation of British Industries 
now on a visit to Paris lo confer, under govern- 
mental ausphvs, with riqiresontatlves of France 
concerning industrial reconstruction in that 
country, and the promotion of co-operation between 
British and French mnnufacliirers. 

The Edinburgh University Court has apjjolnted 
Dr. O. Barger to the chair of chemistry In relation 
to medicine. Dr. Barger was formerly professor 
of chemistry at the Royal Holloway (College, 
University of Ix)ndoD, and prior to that head of 
the chemical department at the Qoldamltha’ 
College, New Cross, S.B.: he has lately been 
serving as research chemist to the Medical 
Research Committee, National Health Insnrahee. 
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NEW5 AND N0TE5. ot science to Industry, has been the appoint- 

ment of a committee to devise ways and means 
of aiding scientific journals In Canada, and of 
CANADA. securing the publication and circulation of scientific 

New Chemical Industries. — Brunner, Mond papers. 

{Canada), Ltd., has now completed Its plant for Constructional Work of the Canadian Steel Corpora- 
the production of soda ash at Amherstburg, tion. — Constructional work on a very large scale 

Ontario. This firm will be the first to produce soila has been carried out by this company even during 

ash in the Dominions. The normal imports amount i he {K'rlod of the war. A complete steel plant is 

to 50,000 tons, and many industries were greatly ix.jng erected at Ojibway, Ont. Docks, coke ovens, 

handlcapix'd for lack of supplies during the war piust furnaces, complete milling machinery and a 

period. The company is self-containing, generating now town based on a population of 20,000 are 

its own power, and obtaining salt and limestone Items on the programme of construction. The avail- 

practlcally on its own property. ; able steel business in Canada is shown by the 

The Chemical Commonwealth Corporation of I imports for 1017. During that year Canada im- 
Walkerville, Out., is now manufacturing Ixnzoic , ported United States steel to the value of 
acid, iHiuzonte of soda, beiizaldehyde and eoumarln, ! §11 0.754, which was about 05 per cent, of the 
and will probably produce vanillin in the near ; fotil lmi>orttMl. There is ample room for the 
future. It is a large undertaking and Is producing : operations of such a comi^any. 
for export trade to all parts of the British Empire. | 


Canadian Water Power.— A very recent census l 
gives the develoiKxl water power of the Dominion ! 
as 2,o05,31() horse power, of which 1,727,471 h.p. \ 
la generated at central ehxlric stations. About I 
450,000 h.p. goes to the pulp and paper compaiilea. ' 
Norway and Sweden are the only countries where ; 
the per capita utilisation of water pow’cr exceeds 
that of C.anada. All Informatiou regarding Cana- 
► dlan water power devolo]mieuta may bt^ obtained 
from the Water Power P>rauch of the Dominion 
Government, Ottawa, 

Nickel Export In 1918.— .\ocording to figures sup- 
plied by the Dominion Bureau of Statistics, the 
value of the nickel exported from (’anada increased 
from §S, 0.31,851 In 1010 to $10,707,743 in 1918. 

Gold Refining.— Since the outbreak of war gold 
and bullion to the value of $1,300,000,000 have beam ; 
received at Ottawa by the Dominion Department | 
of Finance, acting as trust<‘e for the British (iovern- j 
meut and the Bank of England. The heavy demand i 
^*n the gold refinery at the Mint has necossltate<i j 
.he construction of a second plant with a monthly 1 
output of 1,000,000 oz. of flue gold. As a result | 
of this extension the Canadian Mint ha.s now the 
largest capacity of any gold refinery In the world. 

Steel Industry in British Columbia.— The Britl.sh 
Columbia Advisory CommltU'c for Scleutiflc and 
Industrial Research has reported to tlie Res(‘arch \ 
Council at Ottawa the preliminary results of an ! 
investigation into the possibllltie.s of developing an 
iron and sttxl Industry on the Pacific const, the : 
conclusion reached Ixing th^t, while there is room 
for one large plant, provided It Is assured of the 
whole Pacific coast market, there is not a suffl- 
cient quantity of Iron ore in prospect to warrant 
tlie establishment of more than one. (Se<' also ! 
this J., 1919, (>3 r.) ; 

Canadian Chemists.— It is ox[>ecied that the Second j 
Annual Convention of Canadian chemists will lx* i 
held In May at Montreal In eonnoxion with the | 
annual meet Ing of the Society of Chemical Industry. I 
A committee has prepared plans for the organlsa- i 
tion of Canadian chemists and will present them | 
to the convention. There is a feeling that closer 
organisation among chemists Is necessary, and It 
Is quite probable that a successful effort will be 
made to unite the vorloug chemical organisations 
at present operating throughout the Dominion. 
This has been the best season ever experlencetl by 
the Soidety of Chemlwi! Industry in Canada. Busi- 
ness men have Joined with chemists in discussing 
industrial affairs, and the Honorary Advisory 
Council for Scientific and Industrial Research has 
succeeded la stimulating a general Interest In 
science and cheintatrar^ A further step by the 
Research Cbtittcll towards fadl^t^lltil^f theai^lca* 


BRITISH INDIA. 

Olibanum.— The Indian Forent Research Institute 
has investigated the possibility of preparing tur- 
ixnline, rosin and gum from Boswcilia nerrata, ji 
tree wdiich grows abundanlli in the lihandesh 
district and w4iich is widely Tllsl ributed through- 
out the whole country. The yield of gum-oleo- 
reslii obtained from the tree varies with its age 
and with the methods of tapi)ing employed. Trends 
having a girth of over 30 in. yield Jll-“2i lb. during 
the season (Decemlxn* — June), and the cost of pro- 
diictio7i Is estimated to he It/. — per Ib., but 
much less than this in certain districts. .^Vii 
avenge sample of the guru yiei<is 8 — 9% oil, 55— 
57% resin, and 20—23% guirj. A technical separa- 
tion of tPe three constituents was undertaken by 
the Department, wdiich found tluit the products 
obtained could be marketed successfully, and that 
their manufacture might Initiate an important 
industry. The oil consists mainly of d-plneue 
mixed with /?-plnene; it closely resembles the 
superior America u or French turixntine, and could 
be successfully employed as a suKstltute for oil 
j of turpentine. It has a rapid drying power and 
I will probably Ix^ found to compete successfully 
I with the American oil. It gives a slightly dull 
varnish, but Is siifrerior to the American oils In 
ac(!eleratlng drying. The resin could be used as 
a substitute for colophnny and Is w^ell suited for 
varuisbes. The gum is a little Inferior to the 
ordinary gums but extensive trials in the textile 
mills have shown that it is suitable for use in 
sizing and finishing. In the proct^ss of separation, 
extraction of the resin with petroleum spirit w\as 
found to be Ix'st, although the use of trlchlor- 
ethyleiie Is also ret'om mended. Distillation with 
«hani followed by extraction gave better results 
than the reverse proct'ss. The separated products 
were submitted to manufacturers in Great Britain 
and India wdio pronoimcvd very favourably upon 
thorn. 

UNITED STATES. 

Rotary Limekilns at Muscle Shoals.— At the 
Government Nitrate Plant at Muscle Shoals, 
Alabama (deslgntx! and constructed to produce 
110,000 tons ixr annum of ammouliirn nitrate), the 
seven limekilns employed are of tlie continuous 
rotary type, and made of steel lined with fire 
brlok. They measure 125 ft. long by 8 ft. diameter, 
are nearly horizontal, the pitch being 1 in 25, and 
are rotated at the rate of i revolution per minute 
by means of a bevelled gear. The limestone Is fed 
in at the upper end, and at the lower end the kilns 
are fired with powdered coal by an air blast. The 
temperature attained is 700®*— 1005® C., and the con- 
version is complete in hours. The capacity of 
each kiln Is about 300 tons per day of raw Ume; 
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Stone; when the plant Is In full wording owler the 
combined capacity of the seven kilns will he 1400 - 
1000 tons. 

Potash from Alsace. — The War Trade Hoard 
announces that it has received ofliolal Inrormatioii 
‘ from the French High Coiiimission in the Liiited 
States to the effect that for the next few mon tis 
IJractically the entire potasli output ot the Alsatian 
mines will be urgently re<(uired for agmcnltnr.n 
purposes In France. It is the view of the >\ai 
Trade Hoard, based iijion this information, Ilia 
even nnder the most ravoiiral)I<‘ eireniiistaiavs n.» 
' potash from Alsacv could lie available in I nitiM 
States for agrieuKural uses Indore .fiine. l.tK, ai 
that therefore it will be iie<t‘ssary for the Lulled 
States to rely entirely upon its doim'stie prodiietion 
for tiie coming siiriiig seas<»ii. 


GENERAL. j 

British Scientifle Products Exhibition. j 

Kills hiiH Knu lcuisly (oiisciiMI ''1, ? .f’'', " ' 

of Ihfi Britlsli Si iciidlic I'roiiiiots K.xhibll ion i.H.I, 

xvl.ioli will lio li.'l.l 111 ;'? ''‘r. i.‘..^n','.ni' 

minster, during the montli of .lul.\. lh(‘ 1 usuknt 
of the Exhibition is (he Marquess of ( rewe and 
Prof R L Gn'gorv is (Miairmaii of Die Organising 
(Nunmit’tee. The Hritisli Science Guild has been 
encouraged to organise this eNliihilion by the sue- 
(•(‘ss whleli atlemh'(l timse lield in Lomloii ami Man- 
chester last year. Now that many inventions can 
1)0 shown which could m»( hi' put lietore Die public 
during the war, Diere is every [irosiKHd that tills 
year’s e.xhibiDoii will 1 h‘ even more sueeessful 
Dull) Its pri'decess’oi's. The olijects of the exhibi- 
tion will h(' to illuslrati' rectmt progress in Hritish 
scii'iK^! and inveiilion and to help tlm establish- 
ment and <levelo)>ment of itew Hritish Industrlt'S. 
Such an oxhiblliou will eiiaide m‘W appliances and 
ilevices to he displayed before a large public and 
will provlile manufacturers willi an opporlunity 
<»f examining inventions likely to ix* of servlet' 
to them, thus s'U’ving as a kind of clearing lionse 
for inveiitoi's and nianufii<*tu?’<‘r.s. as w«*n as illns- 
t rating developments in seicnci* and industry. 
'I’he exhibition will im-hKlc sections dealing 
wlDi clK'iui.'^try, metallurgy, phy^Ic-s, agriculture 
and foiKls, mechanical and eii>el rical ••ngiiK'ering, 
ciliicallon, i>aper, illustration ami tyiograt^hy. 
medicine and surgery, fuels, aireraft and lextilfs. 
Firms desii’ous of evlilhiling are ia\iled to <-i>m- 
manle:it(' with the Orgaitising S(*eretary, Mr. F. S. 
Sfders, S2, V ictoria Stn'et, Londo!i. S.AV, 1. 


Industrial Research.-^ 'I’lie ] >e)iarlim id of i 
Si'ienlifie nod Tndustr:!! Ri-siMicli Ij.is issm-d .» j 
revis(‘d de.serijilion of its s<*ln'mi^ for eiMouragiiig i 
such rese.ircli. Tlie d(K*uin<-iit lays sin-ss on th«' ‘ 
])olley of the Di'parl m»*nt to soeure Ihr utmovi I 
po.sslble autonomy to tin* induslrie'S whi<-li form I 
researcli a.^-sociaf Ions, and inehides Die following ' 
paragraph on ownersliiji of the results of ; 
investigations ” The wiiole of the restdls of 
researohes condneted l-y any resear<li association 
will belong to the association itsidf. wiihli xvlll 
hold Pnem In trust for Die iMuiefit of its m(‘ndK'rs. 
Tlie Government Is, Iiowcvit. specially bound to 
safeguard the nntinrml interests when* new dis- 
<*overies are made with Dk* assistance of Parlia- 
mentary funds, and accordingly, besides tbe powers 
It aln^ady itossesses under the Patents and Designs 
Act, 1907, It will keep in its own hands two addi- 
tional powers, which may be said to llndt the 
absolute ownership othen\'ise re.servcd to the 
association— the right of jeto In ctise any proposal 
Is made by a research association to (»oinmunicate 
any results of research to a foreign person or to 
a foreign corporation, and the rights after con- 
• sulfation with the association concernetl, of com- 


municating the results of discoveries to other 
industries for tbeif tisc on suitable terms. The 
I)ei>ariment will Hot, however, make any results 
obtained by a research association available to 
tirms or individuals who are eligible for member- 
ship of that association but have not joined It.” 

National Benzol Association.— This new association 
was offieiaily inaugurated at a luncheon held in 
I.ondon on February 20. Mr. D. Milne Watson, 
who pn‘sldod, announevd that the Association will 
undertake tlie distribution of benzol independently 
of the organisation administered by the i)eirol com- 
panies. The total iM'trol n'qiiir(*ments of England. 
Scotland and Wales are estimated at 200 million 
gallons ]>er annum; Die output of btuizol is about 
.‘12 million gallons, but it is thought that tlvls total 
might he Increast'd to 40 millions If the gas com- 
panies were given tlie necessfiry powt‘rs. The 
(iovornment does not propose to put the Excise tax 
on benzol. 

The objects of the Asso<'iatIon Incliidf' the market- 
ing of a standardlsi'd motor siilrlt, and the stabil- 
ising of markc't eonilitions so as to enc*ourttge 
the iiroduetlon of benzol at coke ovens, gas works 
and tar distilleries. The coke oven.s pnxiuee about 
two-thirds of the present output of benzol and 
as they are mostly eoneeni rated In Du* colliery 
districts, the question of transport and distribu- 
tion ))resents dinUnillies. Tills consideration also * 
applies to tlie benzol produced at gas works, and 
in Dlls case Die question IvS furDier coinplioated 
by the fact that some tiO pi‘r cent, of tlie gas works 
prodiK'i* the niati'ilal in the enido form, which has 
th(*n to be sent to Die comparatively few centres 
where hm*! ideal Ion is earrU'd out. The inereasi'd 
ehargi's due to liaiidllng and the siK'Cial railway 
rates could lx* ohvi.'ited by Die erection of rectify- 
ing plant at all Du* works, and a slmide Installa- 
tion designed for treating 50 gallons ihT day is 
already on the market. 

Scientific Management in Industry. An ou(. standing 
f(*alur(‘ of the Industrial Gonfereiuv la id under 
Goverimu'ut ausi)i(*es on February 27 is Du* demand 
of labour lor shorter hours and liiglier wagi'S. 
Lord I.everhnlin(? and other broad ininded eiii 
plo\a*rs la'lleve that this (ran Ik* done without 
les.seiilug output. Apix'iDs are made to the work- 
ing m.in to abandon the “ ca’ eamiy ” attltudi* 
;nul oDu'r nu*nns of restricting oiit]int. and it is 
jiolnted out that the average output iK*r man In 
America is tlinx* tinu's that of a man in England 
wf>rking nnd(‘r similar conditions. Thi.s Is one side* 
of the qiu'stion: the «ther is Die effect on <‘tru*leney 
»»f seientifle' management. America and other 
»-ountrh‘S have led the way in this respc'Ct and the 
astonishing n'snlts ohtaliu‘(l by English firms who 
I have adopted these methods slionid bt* more widely 
known. It Is a mistake to mipimw* that It Is applic- 
able only to ('nglne(*rlng trades; it would Ik* ditfl- 
milt to tiiul any Industry Die etfloieiiey <»f whicdi 
would not Ik* Improved by adopting s(;Ientlfle 
management, q^u* Industrial Rmuist ruction Gonn- 
cll, 2 and 4, Tudor Street, has taken up the matter, 
and at a juiblie meeting held on February 2S, 
eketed a sub-eommlttee to arrange a series of fort- 
nightly eoiifereiices which would deal with this 
Huhj('et in all Its bearings. Further pnrtlcnlars 
may l>e obtained from the Organising Secretary, 
T.R.C., 2 and 4, Tudor Street, B.O. 4. 

Coal in Ireland.—The Government has granted 
th(‘ sum of £15,000 towards the cost of experiraenfnl 
borings In the vicinity of Lough Neagh (Co. 
Tyrone), under which coni Is supposed to lie. Tlu' 
experimental borings are being carried out under 
the advice of experts from the conlfleWs- 

and are being supervised by Wr 14^1 
<rron and Coal Tr. »««., m. 21; Mtt.) ' 
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Waste Ia Coal Mlnlag in Germany.— It Is estimated 
that of the 190 million tons of coal mined In 
Germany in 1913, 140 million tons passed throngh 
the classifying plant and sustained a loss of 8 i)er 
cent, in tliat treatment. In addition, the getting 
of the coal involved the waste of 14 million tons, 
lOJ million tons was left behind In the form of 
unworkable seams, and 84 million tons as safety 
pillars. The total of tliese losses therefon* 
amounted to nearly 24 i>er cent, of the production. 
Tbc remedies suggested include loss exacting 
miulrements of consumers In n^spect of ash-con- 
tent and sl/^, and the gasification of inferior coal 
nt or near the pit’s mouth for generating power, 
light and heat for local consumption.— ('iVc/zni A' u. 
Wirischaft, Dec., 1918.) 

Use of Pulverised Coal in Blast-furnaces. Deter 
* mined and organls<‘d efforts are about to be iiunh* | 
to Introduce the praetiw of burning pulverisivi eoal j 
In bla8t-furiiaet*s. A company formed in New York 1 
to carry this intention into effect has ac<inlrc(l the I 
necessary paPuits, and lias made arrangements for 
the use of tin' sanu' at the l)liist-fnrnn<M‘ plant ot j 
th(‘ TeniK'ssee Coiiihu* Co., and at (Ih' smelting , 
works of tlie international Nickel (’o. of (’aiiada. j 
Already a larg(‘ amount of exiHU-imeiital ami | 
development work has bt'en done, witli eiieourag- ; 
ing results.— (/i/a, 7 . and Mhi. J., Dee. 28, 191S.) 

Coal Supply in Switzerland. — In oonseipience of 
lack of transport and the oecupatioii of the Saar 
basin, Germany has had to cease exporting coni : 
to Switzerland. The latter country is now nt‘go- 
Llating for supplies with France; meanwhile 1290 • 
tons of eoal from the Saar collieries Is lK*ing ; 
dellveri^d at a lower priee than (Iiat formerly iiaid . 
to Germany. (Z. arujeu:. Vhem., dan. 21, ltdO.) 1 
Aluminitini from Labradorite -A Norwegian < om , 
jiaiiy, slyl(‘d the ’* A.-S. Fabrudor,” was formed 1 
in Novemlier last with a eapltal of 2 million ! 
kroner for the puriiose of producing aluminium j 
oxid(‘ and nllrolim by the treatment of labradorite 
with nitric acid. This mineral occurs abundantly 
in Norway, in ni.niiy plaei's in close proximity to 
undevelopeil w.iter povviT, and lioix-s are <‘nter- 
talned that Norway will become an important 
pioducer of aluminium. — {I'armand, Dec. 21, 191S.) 

Mineral Wealth of Morocco.— The polenllplllles of 
Morocc’o in ri^gard to the supply of raw materials 
for the chemical and related industries are still 
coinpara lively unknown; nevi‘itheles.s some Infor- 
m.illon is available coneerning deposits of man- 
ganese or(‘, iron ores, iMdroleum and bituminous 
shale. During the war the mangane.se deposits 
liave jilayed an imi»ortant*part In tlie French metal- 
lurgical industry, which requires some 10,tKK» 
metric tons of ore [hh’ annum. France is prac- 
tically dci)lct(‘d of her native ores; supplies from 
the Caucasus are shut off, the United States prac- 
tienlly monopolises the Hrazilian supply, and India 
is too far off. The phosphate deposits are capable 
of great d(?vclopmcnt. At the pivseiit time the 
houndarlos of the phosphate region are being deter- 
mined prior to the (‘onstructlon of a railway to 
connect (liein with the chief agricultural districts. 
Indi(*atlon.s of iKffroleuiu are iilentlful in North 
Monxvo. notably in Gharb, on the shores of tlie 
► 8 ebii and Uergha, In the valley of the Iniiau and 
in the Tasa district. Bituminous shale is found 
at various places In Okarb, near Mekntjs, Fea and 
Tasn. Otlier mineral deposits Include salt, gyp- 
sum and slate.-— (Le Matin, Dec. 5, 1918.) 

Electrolytic Iron.— In the pi’ooess of manufacture, 
eloctpolytlc Iron occludes hydrogen, which renders 
it liard and tends to make it brittle. The occluded 
gas Is easily removed 1» the amiewllng process, 
the Of It 


to the best Swedish iron. The practical dlfilcultlos 
Involved in annealing large masses are being over- 
come.— (Oiestierei-Z., Nov. 1919.) 

Iron Ore in China.— Although the Shansi iron 
Industry is claimed to be tJie oldest in the w'orld, 
the deposits of iron throughout China have, in 
general, been very little develoiaMl. Dr. H. Foster 
Bain, x\ssi8tant Din-ctor of tbe U.S. Bureau of 
Mines, estimates that China poswsses 300,000,000 
tons of ore available for treatment by native 
methods and an additional 400,000,000 tons which 
could be smelted by modern furnaces. The iron 
ore (lepo.sits are now controlled by Chinese and 
.lapane.se inter(‘sts. The production of pig iron in 
1918 in.ay lx* estimated at 500,000 tons, half of 
wlibdi was iiuule in SliansL- .8. Co/?i. Rep., 
\or. 27, 1918.) 

Copper and Gold in Ctilna. Cliiiia appears to be 
l>oor in cop!)er ore, Yuimaii, wliich is the chief 
source of sui)ply, i»roducing lt‘ss than is necessary 
for the coinage of the country. South-eastern 
Maiiehuria is mining copiKU*, and a .Tapanose com- 
l)any has erected a coi>i)er smelter .at Autung. The 
gold prmlu<*ed in 1015 amounted to 200,000 oz., 
120, (MX) oz. coming from Manchuria and (t0,000 from 
Outer Moiig(dia. The alhn^um worked in Man- 
churia contains on tiio* average 107 dwt . of gold 
per ton, but quartz VJ*ins are not considered 
work.able if the gold oont(mt is Mow six dwt. per 
lon.-~(r.8. Com. Rep., Aor. 27, 1918.) 

Nitrate Production in Germany.— The nitrogen 
indiistrv is suffering from the steadily diminishing 
supplied of coal. Some of the factories have ceased 
production. The total output to date is only a^ut 
onc-half of the pre-war liormal demand (1914: 
200,000 Ions for agriculture, and 40,000 tons for 
iiid’nstrv), and in consequenct^ prices wdll soon m 
increased. The present capacity of all J® 

:;00,000 tons, and the projected Increase to ,KH),0W 
Ions has bc(Mi in complete al>eyance since the out- 
break of the Revolution.— (Z. an(feu\ Ghcm., 
' .fan. :n. 1919. » 


Industrial Substitutes in Germany.— Since April. 
l9l.5, no cotton has l)ecn used in the manufacture 
of smokeless ])o\\aler in Germany, its place being 
lakrii by cellulose' obtained from German w’oods. 
(\anqdior, which up to s<.*Yen ye.ars ago was imported 
from .lapan, was then ivpbu'ed by a product made 
syatbetically from American oil of turpeutine, but 
when the importation of this oil xvas stopped, Uie 
whole of the camphor required for explosive pur- 
]M‘scs was prepared from German materials. It 
is claimed that the new' synthetic pnxluct is cheat)er 
:ind bctt(*r than that derived from oil of turi>entlnc\ 
A substituli' for manganese in steel was disc'overed 
in February, 1910, and has In'en uschI ever siIle^^ 
New works for the production of the ferro- 
in.am^aiiese substitute are al.-o in cours(' of erection. 
The introduction of nettle fibrt's as a substitute 
for codon in textile fabrics has given exctdlent 
results, osiKM’ially when they are spun with a 
small proimrtlon of cotton waste. Nettle leaves 
have lxH?n used Imth as a feeding stuff for cattle 
and a.s a raw’ material for paiH'r . — eltwirtschaft 
Z., Nor. 22, 1918.) 


Petrol Substitute in Greece,— Owing to the 
liortage of ix'trol in Givece consequent on the 
Hied blo<>knde in 1010. a new petrol substitute. 
Motorine,” w’^ns put on the market. It was 
r>roi)osed .of 80—90 por cent, of very pure turpen- 
Ine. dlslllleil from resin from the pine loi^sts 
f Groece, and 10—20 iier cent, of ethe^ which 
ras also prodttced from native sources. The rum 
ms expensive and deposited a comparatively lar^ 
mount of carbon In the cylinders, but ^*8 Ygi 
RsHy ramovea,-^(tr..^. Com. Rep., Nov. 20. 1918.) 
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Prospects of the Swedish Chemlcsl lodustry 

The chemical ludustry of Sweden has rendered 
that, country much service during the war. For 
example, the manufacture of carbide and of new 
explosives has been exlende<i. Nitrogen manu- 
facturers may expect strong competition from 
Germany, but having constructed their plant at 
peace prices should l>e able to meet this competi- 
tion, 'rhe match trade has suffered from shortage 
of materials, and has lost part of its Eastern 
market to Japan, but it is hopixl that the supe- 
riority of the Swedl.sh match will again reinstate 
it in this market. Further, developments await 
the resumed import of raw materials, which is 
detHuident on the amount of tonnage avallal)le and 
the conditions of exchange.— Com, Rvp., 
Dec. 27, IDIS.) 

Claims of Employees in German Technical 
Industries. — Tlio ll.amhurg section of the A.sso(*ia- 
tion of Employees In 'rechnlcal liulustries has sent 
a circular to the different i)oliti(‘al partitas to asc(‘r- 
tain tlieir attitude Pwards the funduniental 
demands of th(‘ As.^oi-iatioii. 'fhese demands in- 
clude : — A legalis(‘(l S-hom* working day, Snnituer 
holidays, and lU) Sunday work. Amelloralion of 
the system of giving characters; the duty will 
laid on the emi)loyer of stating exactly (he special 
qiialitications of the employee. Li‘gal guarant(‘e of 
the pei’wsonal rlgiit of the employ(H‘ to any inventions 
he ?nay have dlscoveied and to a sliare in any jmotiis 
deri^'abIe from tiio saiiU . Appropriate representa- 
tion of technical employees in the Oiiambers of 
Labour, National Labour Office, and the central 
oIBcOkS of the separate Slates. Penalties for em- 
ployers w'ho injure employees by conffdentlal cone 
munlcations (black lists). The decision In all 
technical mafters shall rest exclusively with 
professional experts; similarly all teachers of 
technical subjects In private and public schools must 
have had a technical training.— Corre- 
.^pond., Jan. 19, 1919.) 

Barytes and Barium Products in the U.S.A 

The domestic output of crude barytes in the United 
States In 1917 was 18,808 short tons, valued at 
£234,000, a decrease of 7 i>er cent, in quantity and 
an increase of 10 per cent., or 4s. 7(1. pc-r ton, 
value over 1910. The chief production was from 
Georgia, Missouri and Tennes.see. The crude 
barytes is principally used by manufacturers of 
ground barytes, lithopone and barium ebemical.s, 
in the industrial districts east of llie Mississippi, 
north of the Ohio, in St, Loiii.«, Mo., West Virginia, 
Tennessee, and Georgia. The Imports of crude 
barytes are negligible. The expansion of tlio 
American trade in barium chemicals and lithopone 
in 1917 was very considerahkx an increase of 5200 
tons, or 30 pei coiit., l)eiiig recorded. The sale of 
ground barytes decrea.setl from 59,400 to 44,000 tons. 
The barium compounds imi)orted inlo the United 
States in 1917 were chiefly litho[)one with .sorm* 
precipitated barium carbonate, ground barytes and 
blauc fixe, valued at only £10,000, a decrease of 
88 per cent, on the figure for 1910. This decrease 
was due to shipping restrictions on account of tlie 
war. 

The domestic output of 44,000 tons of ground 
barytes in 1917 was ground by seven firms (chiefly 
in Missouri) and sold nt an average pric*e of 75s. 
per ton, as compared with 01s. 5d. In 1910. Ground 
baiytes of fine white grade was quoted at £5 to 
£7 per ton early In 1917, but In March the minimum 
rose to £5 12.f., whilst the maximum fell to £6 8s. 
per ton, but rose to £7 4s. In September, 1917. 
Lithopone was made at 13 plants In the United 
States In 1917, the total output ^Ing 68,000 tons, 
chiefly produced In Philadelphia and New York. 
The average price in 1917 received by the manufac* 
turew was 2'9d. per lb., as compared with the 


wholesale price of 3d. to 5d. per lb. Other barium 
c‘omiK)unds manufactured in the United States In 
1917 were 7500 tons of barium carbonate, 4400 tons 
of barium chloride, 6700 tons of bariiun sulphate 
(blanc fixe) and 2700 tons of barium dioxide, 
hydroxide, sulphide, etc. The prices fluctuated 
considerably, but averaged 2d. i)cr lb. for blanc 
flxe, 2s. 3d. i)er lb. for barium chlorate, 8d. per lb. 
for barium nitrate, Is. 7d. per lb. for barium 
dioxide and 2d. per lb. for barium clilorlde. 

A list of the chief manufacturers of llthoiione 
and barium ehemicals is published in Mineral 
Resources of the United states, 1917, 2, 286—291.— 
((/.-S'. Gcol. Surv., Oct., 1018.) 


LEGAL INTEIXIGENCE. 


NAeirniALEXE (:V)\TUAcn' Dispute. Collins and Burch, 
Ltd. V. Is. Poliakoff and Go., Ltd. 

In the Divisional Court, on February 17, before 
Justices Avory and Lush, M(‘ssrs. Collins and 
Uureh, IJ.d., mov(Ml to set aside tlie award of an 
arbitrator in favour of Ah'ssrs. Is, Poliakoff and 
Co., in eoiuu'xion with a contract dated August Iff, 
191T, for iiaphllialene Hakes. Under the contraet 
fespom](‘ii(s sold to llu' apiffieants 100 tons of 
material to be delivered at llie rate of 25 Ions 
monllily between Septemlx'r and Decemher at £3^> 
odd p(*r ton, not cash against delivery. Only 30 tons 
w'ore <ielivere(l. In the arbitration, applicants 
elnlnied damages in respect of failure to deliver (he 
balance, also In regard to 8 tons not iq) to contract 
rcqiiiremciils and to applicants’ refusal to take de- 
livery of 9 tons w’hich tlie latter said were too late 
and out of time. By the award the applicants were 
ordered to pay respondents £’200 for breach of con- 
tract, and the ground for the motion was that the 
award was bad, bi'cause It was made by one arbi- 
trator, whereas the submission to arbitration pro- 
vided that an arbitrator sliould be appointed by 
each side, wHli a third to act as umjffre. 

Their Lordshijis held that (ho award was bad and 
must be set aside on the ground that the tribunal 
of arbitration was not pr()i)crly constituted. The 
applienuts were awarded costs. 

Caustic Soi»A CoxTitAn’ Dispiite. William Drug Co., 
Ltd. V. Cornel Chemical Co., Ltd. 

On February 18, in the Divisional Court, the 
(-omet Chemical Co. moved to set asld(‘ an nwaial, 
<late<l April Iff, 1918, marie in favour of the WllUani 
I>mg Co. in an arbitration ndatlng to the supply 
of caustic soda to tiie latter, the damages awarde<i 
bidng £500. 

The ground of tiie motion was that the award 
had iKHiii made by an arbitrator, who represented 
the William Drug (’o., In the absence of the arbi- 
trator aiipoliited by the Comet (k)., and that the 
award was not eonimuiileated to the latter com- 
pany, which only heard of it accidentally months 
afterwards, Mr. Justk'c Avory ordered the award 
to be set aside, witli costs. 

PiiE-wAii Enemy Piiosphait. Contracts. Pacific 

Phosphate Co., Ltd. v. Chemische Fabrik Aktien- 

geseUschaft vorm. Karl Bcharff u. Oo. and 

Others. 

Twelve actions brought by the Pacific Phosphate 
Co., U,d., under the I^egal Proceedings against 
Enemies Act, were heard In the Klng»8 Bench 
Division by Mr. Justice Bray on Febrnary 19- The 
defendants were : Chemische Fabrik A.-O. vom, 
Karl Scharff nnd Co. of Breslau. Union Fabrik 
Chemischer Producte of Stettin, Merck'sche 
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Oiiano II. Phosphat Werke A.-G., of Hamburg, 
Aiiglo-Continentale (vorm. OblendorfP’sche) Guano 
Werke of Hamburg, Chemlsche Fabrik A.-G. 
vorm. Moritz Milch und Co. of Posen, Silesia, 
Vereln Chemisclier Fabriken Breslaucr Zwelgnle- 
derlassung, Breslauer Chemlsche Fabrik A.-G., 
vorm. Oscar Heymann of Breslau, Schroeder u. 
Petzold Gesellschaft mil: beschriinkter Ilaftuiig, 
of Breslau, Dr. Roman May of Posen, Ceres A.-G. 
fdr Chemlsche l*roducte vorm. Th. Pyrkoscli, 
“ Clot.llde ” orste Ungarisohe A.-G. fhr ChemlR(‘he 
Industrie, of Budapest, and “ Doniea ” A.-G. flir 
(-heinlseh(‘ Industrie*, of Budai)est. 

The oases related to contracts with enemy firms 
under which the pin Inti IT company was t he seller 
of phospliates amounting in the aggn‘gate to ov<*r 
half a million tons, for delivery over various pcthmJs 
of the years 1014-lh‘J'i. The i)lalntifis asked for 
declarations to tlie cffeid. that all tlu* contracts 
wore di8.solved as from Aiigiisl 4. 1914, by reason 
of the outbreak of war between England and Giu*- 
many and .Austria-Hungary. 

Mr. Justice Bray granted the declarations asked 
for in (‘very case, but made no order as to costs. 


Ex(t,ss Pkofits Duty Assessment. Ifcdlcf/ and Co., 
V. Inconic Ta.r Conunissioiiars. 

Dn February 21, IxTore .Justices Avory and Lii.sh, 
in the Divisional Court of the King’s Bench, Mr. 
Palmer moved for a rule nisi for a mundaiinis 
directed to the General Coimnissioncrs for Income 
Tax for the B(‘acon(ree Division of Es.sex, calling 
upon them to hear aud determine an appeal by 
Messr.s. llodley and Co,, of Lcytonstone, manufac- 
turers of anie.stlieM('s and dy(\s, against a decision 
of the Income 4’ax Commissionei-s assessing the 
company to o\(*es.s profits duly. Tlio rule raisc'd 
a question of great lm])ortanoc‘ iindc'r the Finance 
1915 No. 2 Act In relation to the basis of as.sess- 
ment of ex<?esa profits duty. 

Prior to the war a deduction had been allowed 
by the income tax authoilties for development ex- 
iMMises, with the result that not only were the 
pi’ofits for the pre-ivnr years unduly low, and 
the basis upon which excess profits were to Ixy 
assessed, but In addition tin*, assessment of the 
ex(*es8 profits for the jwst-war pi'rlod was too high. 
'Plu* Commissioners had decided they wore pnv 
cluded from applying jiriuclples In determining the 
profits arising from appellants’ trade or biisliu‘ss for 
the purpo.se of excess profits duty other than those 
which had becui applied in determining the profits 
of the said trade for the purix)se of income tux. 
Their Lordships granted the rule. 

SoAi’ Tuade DisruTE. Txvr,r Bros., Ltd., and Asso- 
ciated Knterpriscs, Ltd. v. Brunner, Mond and 
Oo., Ltd., and Others. 

Before Mr. Justice Bailliache in the King’s Bench 
Division, on February 25 and 20, the plalntllfs 
sought for declarations, (1) that th(?y were entitled 
to control and lo have an equal voice with Brinmer, 
Mond and Co., in the* (’oiiduct and management of 
J. Crosfield and Sons, Warrington, and W. Gossnge 
and Sons, Whines, and (2) that the directors of tlies(» 
two firms nominated by I^evcr Bros, should have 
equal rights with the directors nominated by 
Brunner, Mond and Co. Tlie ensK^ was a sequel to 
an action beard In 1917 which was settled on terms 
agreed, the plaintiffs 4iow claiming that the 
defendniiis had not abided by the terms of the settle- 
ment. After Ix>rd Ijeverhulme had given evidence, 
It was announced that a settlement had been 
arrived at, Lord lieverhulme proposing to withdraw 
the action, and to pay the taxed costs. Mr. Justice 
Ballhache assented and said that he felt there 
would be the very greatest difficulty In granting the 
declarations. 


PARLIAMENTARY NEWS. 


HOUSE OF COMMONS. 

7^he Mart/arlne Industry. 

In answer to Mr. N. G. Doyle, Mr. G. Rol>erts, 
Minister of Food, said that this industry has now 
been devcdor>ed to such an extent that It is not only 
abl(* to supply all the needs of this country, but Ts 
also in a position to compete on favourable terms 
with fondgn manufactureis in their own markets. 

- ( F(‘b. 19.) 

Excess Profits Duly. 

Mr. S. Baldwin, Financial Secretary to the 
Treasury, replying lo Capt. Shasv, stated that the 
Chancellor of the Exchequei* is of the opinion that 
the prc.sent excess profits duty is not suited to 
be part of our i)ermaiieut post-war .system of 
I taxation.— (Feb. 20.) 

Waste Amatol. 

Asked by Sir R. Winfrey concerning the dis- 
po.sal of wa.ste amatol, Mr. F. G. Kellaway, 
Ih'imty Minister of Munitions, r(‘i)lied that instruc- 
tions hav(* be(‘n given to destroy 1400 tons of waste 
amatol: it will not be deposit^l in the Wash, but 
dumi)ed into tlie sea, after consultation with Uie 
Board of Agrieuitiire and Fisheries. The amatol 
j in qm‘Stion contains aliout 10 i>er cent, only of 
j ammonium nitrate. Whilst tlie extraction of the 
j ammonium nitrate from (his matorial would not 
I be a paying proposition in view of the low ammoii- 
[ ium iiili*at(^ content, he would Im* pivjiared to liand 
I it over for u.se in agriculture at a nominal priee, 
j subject to any necessary safeguard. 

I tSir A. Grlfiith-Bo.soawen, answering nnotber 
I question put by the same member, said that the 
! (lumping of waste amatol into tlu* sea was post- 
! poued until it was assured that no appreciable 
; harm would be done to fish life. — (Feb. 20.) 

I Coal Mines {Outpul). 

Ill a writi(*u answer to Commander Hamilton 
B(*nii. Mr. Bridgenuin staled that the output of 
anthracite coal jK'r man employed, based on the 
first six months of 191R, is 207 tons ix*r annum, and 
I of other coal in South Wal(*s, 222 tons ix*r anmuu. 

I The corresponding figures for the United States, 
in 191t;, were : Anthracite 548, aud bituminous 890 
j short tons.— (Feb. 2.5.) 

Coal Industry Ootnmission Bill. 

In introducing “ a Bill to constitute a Com- 
mission to inquire into the iiosltion of and cou- 
ditlon.s prevailing In the Coal Industry,” the 
Prime MiuiRt(‘r urged the miners lo i>o8tpone the 
projected strike until their demands had lieeii 
thoroughly sifted by nn impartial tribunal. Thest* 
demands included : 8jx.*cially favoiii-able treatment 
of miners In r(*gHrd to demobilisation, nn inline' 
dlate rise of 30 iH*r cent, in wag(*s, a six-hour day. 
and bett(‘r conditions generall,v. The probabh* 
effects of conc(*ding these claims would be : to 
throw into unemployment thousands of workers In 
other Industries, to cripple our export trade, to 
Injure seriously shipping, smelting, engineering, 
and even tlie coal trade Itself, and to endanger 
our food supply from overseas. The miners con- 
tended tliat other industries would not be damaged 
by the Increased cost of coal; that even If tliey 
were, the claim for a higher standard of living 
would still be legitimate: and that tlie industry 
could bear the burden If waste w'ere prevented. 
Mr. Lloyd George doubted If the Increased cost 
of production (8^.— 10a. per ton) could be covered 
by Increased economies : that was a fit subject for 
Inquiry. Some erroneous Ideas wei'e prevalent as 
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to the profits reaixid by proprietors, but, taking all 
the collieries in the United Kingdom for the five 
years before the war, these were only 1«. per ton, 
with U. for royalties. The average wage of coal- 
getters Was estimated at 81«. i>er week of 5 working 
days : that was not a starvation w^age However, 
he fully sympathised with th(^ demand for bettei 
housing conditions. The terms of refereiK^of the 
proposed Statutory (Nuniiiission alloAVi'd of the com- 
pulsory attendance of witnesses, tJn*ir examination 
on oath, and the compulsory production of docu- 
ments. Mr. Justice Saiikcy would act as <*haiiman 
The Prime Minister tln‘ii dt‘ult with the demand 
for a reply on the question of wages and houis by 
Miir<-h ir. 'i.r.. K! iliiys rtit lior llioii (he Commission 
would be able to n*iH)rt. He couki nol believe 
the miners nould tlirow the whole coiiiitry Into 
confusion for the sake of 111 days. A protracted 
d(‘bate followed, in the course of which the miners’ 
ivpresentatlv(‘s urged that the denmnds for higher 
wages and shorter hours should be granted forth- 
with. leaving nationalisation and otlier questions 
to be settled by the inquiry. 'rh(‘ second reading 
was carried hy 257 votes to (Feb. 24.) 

On the following day. when the r»lll was eon- 
sldored in Commlttw, a motion to exclude th<‘ 
questions of hours and wages from the seop(‘ of 
the Impiiry w'aa negatived by 270 votes to 40. Mr. 

J. H. Thomas stated that in the event of a strike j 
the miners, ruilway-meii and transi^ort workers | 
would net togetlier. Tllllmately. the Prime | 

Minister announwd that if the miners would i 
nominate representatives on the Commission, the j 
latter w'oiild be able to rer)ort by March 20. Tl\ls j 
r*ompromlse was accepted, and the P»ill was r(‘a<l 
a third- time.- (Fch. 25.) The next <lny tlie Pill ! 
was passed by the Flouse of fiOrds. ! 

Minlidry of Ways and Commiitiicaluniff. \ 

A Bill to set lip a Ministry of Ways and Com- | 
raunlcatlons was introdiiC(‘d by the Home Secretaiw i 
(Mr. Shortt). It Is prop<)Si‘d that t1n» new i 
Ministry shall control all railways, light railways, 
tramways, canals and inland navigation; road.s, 
bridges, vehicles and traffic: and the supply of 
electricity. In answer to interiHdla lions, tlie 
Minister stated that the Bill would apply to the 
whole of the United Kingdom, including the 
Manchester Ship Canal.— (Feb. 20.) 


will have the effect of forcing this legislation upon 
the Colony and Protectorate. i 

The Under-Secretary of State for the Colonies 
(Colonel Amery) replied that the facts were as 
stated, and that no Instructions had as yet been 
given in the matter.— (Feb. ,27.) 

Munition Factories, 

Mr. Kellaway informed Mr. A. Short that the 
Government does not propose to utilise the national 
factories to produce goods for sale in the open 
market, but it is considering the i>osslbllIty of 
devoting some of them to the production of goods 
required for public services.— (Feb, 27.) 


Quality of Gas Supply. 

Asked by Sir Kingsley Wood if It was still 
necessarv to dci)rcciate the quality of London coal 
gas by “ stripping ” it of btuizol, Mr. Bridgeman 
answ'orcd that, after careful '.nvostlgation, the 
Board of Trade had decided that it was imprac- 
ticable to iH'vert at once to pre-war standards. 
Hence the Board had .suggested to local authorities 
throughout the country that, until the end of June, 
no procoeding.s should be taken In vesi)ect of 
deficient oalorlfic power so long as this did not 
fall below 150 B.JJi.U., i>rovlded that the content 
of inert gasi's was not exct^sslve.--(Mar. 4.) 


Ministry of ffealth. 

In opening the debate on the second reading, 
Dr. Addison explained that the main idea of the 
Bill Is to centralise authority and to fix responsi- 
bility in matters ap])ertnlning to public health. 
First, the, various Government Departments would 
be brought together, and the powers of the 
Local Government Board, the rnsiiraiice Com- 
missioners, the Board of Education and the 
Privy Council would be amalgamated, the first 
two of these ceasing to exist. Eater on it is 
proposed to take over certain powers of the Board 
of Cx)ntrol. the Ministry of Pensions, and of the 
Board of Education (medical inspection, etc.). 
The Medical Research Organistitlon with Its 
Medical Research Committees would not be taken 
over, but be transferred to the Privy Council.— 
'(Feb. 20.) 

Gold Coast {Oil, Seed, and Kernel Legislation). 

Colonel Wedgewood asked If the Introduction Into 
the Legislative Council of the Gold Coast of the oil, 
seed, and kernel legislation met with the unanimous 
<H»P08itton of the unoffleia^embers; If the Governor 
stated ' that in these circumstances he would 
i-efer to Downing Street for Instmctlonfl; and 
whether any Instructions have been sent which 


REPORT. 

PvKi-ojn OF TIIK Dkfautmkxtai. (’ommutv.k. o\ Srr- 
lUIUHTC A< 11> AND FKRTIMSKR 'rUADFS, Itn'.). 
[Cind. 2M. 2^L1 

J'his n'l.orl wa.s (Lawn up (‘arly in IIMS. 1ml, could 
not, in \Uo mitional intt‘rcsts, be published In iis 
complete form at that time. In viovF, however, of 
the importance of the s\ib.iect a niodllied rtqmrt was 
issued in February 1018 (this J., 1018. 118 u). The 
com])lete report, as now issued, contains in nddltlcAii 
to the matter alri'ady published, statistical and 
other information regarding 11. M. Factories. The 
following summaries must he read in conjunction 
with the pnwious al>stract above mentioned. 

The principal conMiniing tmclefl, with thtJr csiimajod 
annual consumption of acid (pic war) arc set out in tJio 

re W or Comonnjitom of Acid hy tfir vtorc Iruporiunt 
Trades. 

Tons 100 per cent, noirt Kquivalent 
per annum. ( hambor Acid . 

Sureipbos^phnlcH .. IJo’lloo' 

Sulphate of Ammonia 2S0,000 420,000 

PleactiinK Powder, Itydro- 
Add. Alkali and 

Iron I'lcUliiiir .. 70,000 105.000 

"TrS" 20,0nu 30,000 

1 ronner SulDhato •• 25.^100 37,000 

’ Dyeing and IHouchlng ‘If), 000 .17,000 

Dves . . • . Very small. 

20,000 30,000 

KxpIoBives . . . . • • 30,0^ ^ 

'956,000 1.438,000 

The above flKUies are merely approximate cstfinatee as 
no dotaUed Btatistics for the consumption of snlphuilc acm 
before the war are availalile. 

The comparlsim of the pre-war and ix>st-war posi- 
tions ns regards productive capacity (also In terms 
of 100 per cent, and per annum) shows : — 

Prewar 
Tons 

^ 22,000 
1,040,000 


Oleum 
Chamber ... 


PoHt-WOT 

Tons 

450,000 

1,265,000 


1,062,000 1,715,000 

i.e., there will he a post-war snrplus of <^.00® 
of which the Government plants will produce 3J8,000 
tons The Increased consumption which the Com- 
mlMM looks for after the war, especially In the 
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gaiperphofiipluite Industry, will absorb only about 
200,0^ ions, leaving a final surplus of about 350,000 
tons'. It Is to avoid this surplus that the policy of 
scrapping and closing the least efficient works Is 
recommendeil. As already reported, the Cohinilttet* 1 
finds that *t he surplus acid can best be utilised in i 
the development of the auix'rphosphate industry; • 
and In this connexion there Is inserted in the new i 
Report a recommendation to the effect that the ; 
Government should lake immediate steps to sc'cure 
an effective and permanent control or command of : 
an adequate supply of phospliate i-ock, and make | 
nrrangemenis in advance for the Importation of f 
large qunntilles inimcdlately afhu* llie termination j 
of hostilities. j 

Some interesling (igiires are giv<‘n of the produc- | 
lion of fixed nitrogen in Germany. 1 
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OFFICIAL TRADE INTELLIGENCE. 

(From the Board of Trade Journal for Fchriiary 20 
and 27.) 

OPENINGS FOR BRI I’lSH TRADE. 

The following inquiries have Iwen received at the 
Department of Overseas Trade (Development and 
rnUdligence), 73 Basingliall Stn^et, London, E.C. 2, 
from firms, agents or individuals who desire to 
rcq>re8ont U.K. mamifactiirors or exporters of the 
goods specified. British firms may obtain the names 
and addresst‘s of the pers(Uis oi' firms referred to 
l>y applying to tiie Department and quoting the 
specific reference iinmlKU*. 


Gkuma.v PRora iTioN of Nitrogen. 

iriiu.) 

P’ixod Nitiogcii 

140.000 teas. 
HO, 000 „ 

100.000 „ 

320,000 „ 


1913 


1917 

(estimated) 

480,000 10118 Sulphate of 

700,000 


Animonla 

30,000 , 

, (’yanamide 

400,000 

20,000 , 

. Aninionla 


Haber . . 

600,000 

7.-.0,000 

Nitmtc of 
Soda liii - 



ports 

nil. 


Th(‘ eyaiiamide and llub(‘r proc(‘ss(*s may iiltl' ; 
mai.ely nttain similar Importanei^ in this country, | 
but, at piM'sent: they are, comparatively six'akiiig, i 
without influence. On tlie other hand, the introdne- j 
lion of syntiietic methods for making nitric acid, . 
now being pul into oiKuatioii, tend;, to diminish the j 
consumption of sulphuric acid for the mauiifacture ; 
of nitric acid. | 

Tlie follo^v]uK is a list of acid f.Hcloiio8 owned or IcasiMl : 
by H.M. (a>\ eminent, with their out put of 100 per f.'ont. ; 
nciO in i(ni8 ]w annum - i 

A. (Ueinn Plants Knctcd Duritaj the Jf'o/’. 

Tons per j 


11. M. Factory, Avonmontli .. 10 (irillos 80,200 j 

Fiu'tory, Quceiipferry 10 MannheiiuH i 

10 (JnlloK 111,500 I 

i i .M Factoiy, (Irolna .. 8 Munnboiina j 

4 OrilloH 53,600 | 

U.N. Cordite Faetory, I’oole 2 'rontelow 8,900 

II. .M. Factory, Oldbury •• 2 Mannheim h 4,600 , 

II. M. Factory, Pern brey 6 Tontelow 20,700 

S, Metropolitan OaH Co. 1 Grillo 8,900 j 


303,200 


TiO< AT.ITV OF 

Firm oit Agent 


Materia ls 


Hefkrence 
I Nu.mbers 


Australia 


(Canada 


..(i\ovaS<to(ia) 
India (Cocanuda) 
JUelKiimi tbi^ge) 


Lyons . . 

Italy (Turin) .. 


Spain (Vigo) .. 
(Barcelona) 


Metals, chemicals and dyes 
Chomical,s,drugs, paper . 
GlaBHwaie foi‘ incandes- 
cent and electric lamps 
Heavy chemicals 
Carborundum disi s, heavy 
oils, pleases 

Choinic^ils, drugs, etc. . . 
Glass and ehinjfc. . 

Soap, drupgjsti^ sundries 
Firwday and tliebrlck .. 
Dyes, pulnt.s, matches, etc. 
Faience and eurt honwaie 
tiles, waterpi’oofinj? ma- 
terial for cement, etc. 
Colours, varnish, paints 
Iron, steel and other 
metals 

ttoloui's, oils, fats 
Plant to produce 1 to IJ 
ton.s per day of lilho- 
ponc (tender for) 

Lend, tinplate, eoppei- 
sulphato, paper, etc. . . 
Chemicals, dyes, dnips, 
vcpelablc oils, copra, 


Dominican Ue 
public 
X<Mway 

South and ('en- 
I ral America 


et<‘. 

Iron, steel, text iles, glaes 
waix>, etc. 

Pip iron, iron wile 
ChoniicalH, soup, paper . . 


244, 309 

311 

312 

313 


293 /I; It 
248 
318 
t 

280 


238 

294, 290 

299 

320 


266 

263 


204 


326 

328 

333 


* Ottlcial Secretary. Coniiiionweilth of Auatrallu, Com 
merclal Information Buieau. Austmlia House, Btrand 
W.C. 2. 


t Uiph Commissioner for Australia, Australia House, 
London. W.C. 2. 

I lliph t •ommissioncr fm Canada, 19 Victoria Stieot 
S.AV. I. 


B. - 1 hainher Plants Liascd hy H.M. (lorerntnent. 

I1..M. Fm teiy, West Gorton .. 6,200 tons ihu- annum. 

Dalton Main Collieries .. .. 5,200 ,, ,, 

11,400 

Total acid under Guveiiimout 

management .. 314,600 

TJio Avoninouth plant, had iilmidy bt'eii leased to 
Mr. Tilden Smith for use in eoimexlon with zinc 
iTineent rales liefore the Comm lit ee was appointed, 
and thei'efore the latter is obliged to regard the 
agreement ris a fait accompli and to restrain from 
<'ommonts. However, it i>oints out that this factory 
is badly situated from the point of view of dlsiiosal 
of Bulphiirie acid, considerations of transport 
demanding that the acid should be utilisefl in manu- 
factures carried out In the factory Itself. The 
Committee recommends that this question be 
referred to the Joint Committee (representing 
manufacturers and users of sulphuric acid), and 
that if Uie latter so recommends, the Government 
sliould reopen the wliole question of the agreement. 
The Gretna factory Is very badly placed for the 
manufacture of acid or superphoiq;>hate for sale, 
find the Queensferty plant U poorly sAtuated both 
for oon^nmlng centres and for import of raw 
inatertals:; . 


H.M. ConsubOeiiFral at .Anlwfip rejmrts that per- 
sons and firms in Belgium desiiT agencies for U.K. 
niiinufjicturers of metals, ciiemicals, candles, soap, 
cement, drugs, dyes, earthenware, glass, china, 
eiiamelware, gums, inks, leather, linoleum, 
matches, margarine, oils, ores, paint, varnish, 
rubber, paiior, stareh. etc. Tmiiilries to Deiiart- 
luent of Overseas Trade t Belgian Section), Canada 
House*, Kliigsway, W.C. 2, (luotlng reference num- 
ber Ex. 889 T. and R. 


TARIFF. CUSTOMS. EXCISE. 

Itntish /ndla.— Among the articles Included in Uie 
new Schedule of Tariff Valuations are alcoholic 
beverages, vinegqr, margarine, sugar, gums, resins, 
hides and skins, ores, oils, tallow, stearin, candles. 
Wax, manures, wooil pulp, ferroui| sulphate, many 
dyes, dnigs and chemicals, glass, earthenware, 
metals, paper, matches, oilcakes. 

The articles affected by the new Customs 
law Include leather, earthenware, porcelain, card- 
boaiHl, certain chemicals, oils and colours. 

CaniKto.-— All goods Imports from Belgium n)ust 
be accompanied by a certificate of origin and 
Interest tssned by a British Consular Officer in 
Belgium. ^ 
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A drawback of 99 per cent. Is allowed, under 
certain conditions, on all the duties paid on liquid 
.sulphite pulp used in the manufacture of newsprint 
paper on or after March 1, 1917, and on or before 
.June 30, 1918, 

Costa iiico.— Certain chemicals and serums are 
exempted from Customs duties, under certain con- 
ditions, as from November 30 last. 

Federated Malay states . Import duty on 
petroleum Is fixed at 5 cents per gallon as from 
December 10, 1918. 

/'Vance.— The import of Russian money is i)ro- 
liiblted, except under licence, as from Jaiuiary 22. 

A Bill has Ix^en submitted to the Chamber of 
Deputies which projwses to place under Customs 
control all factories engaged in refining iM^troleum 
and to limit the importation of crude oils to such 
factories. 

Japan {Corea ). — All export duties now In force in 
Corea will be abolished on April 1 next. 

New Zealand . — Tlie Orders in Council prohibiting 
the import of soap except when manufactured in or 
exported from the U.K., Britlsli Possessions, 
France, Itnly or Japan are revoked as from 
December 2, 1918. 

Spain . — A system of export control has been 
established whereby the Government will fix the 
total quantity of any commodity which may be 
exported during the current year, and will levy an 
export duty to vary with the pric'e of the article in 
the Spanish market. 

United States . — It is proposed to amend the 
Customs duties on dyes, intermediates, photograpJiic 
chemicals, medlcinals, flavours, synthetic phenolic 
resins and explosives, in order to promote the 
development of th(i coal tar and dye industries. 


TRADE NOTES. 


FOREIGN. 

The Bordeaux Fair.— H.M. Acting Con.su 1, Bor- 
deaux, reports that the Annual Fair opens on 
May 31 and will continue until June 15. — {Bd. of 
Trade J., Mar. (», 1919.) 

The Aniline Dye Situation in Italy.— Practically all 
the aniline dyes imported into Italy prior to the 
war came from Germany, and there was always 
a large demand in tlie Italljiii market for them 
on account of their cxcelK'nt quality and cheap- 
ness. At the outbreak of ho.sU lilies the large 
stot^ks of dyes on deposit with Italian firms were 
immeillately purchased at prohibitive prices by the 
principal factories, leaving the market completely 
bare. Several manufacturers attemt)ted to produce 
dyewares similar to those furnished by Germany, 
but after a series of exr)erlmeuts and financial 
losses, only a poor red and reddish black, not at all 
“ fast," were obtained, which buyers were forced to 
accept. In conse^pumce, local dealers and Importers 
have since experienced much difficulty in inducing 
customers to accept unknown qualities of dye.slufl’.s 
of foreign manufacture. The managers of several 
new plants for the manufacture of aniline dyes 
state that they cannot produce solid, guaranteed 
colours owing to lack of proi>er machinery, which 
has not been imported Ix^cause of the high mtes 
of exchange and the difficulties of ocean transit. 

There Is stilP a strong prejudice in favour of 
German dyes, and the estnbllshm<yit of a market 
for American dyes can be effected only by per- 
sonal Investigation, and by convincing buyers that 
the products offer^ are ns good as those of Ger- 
man origin. The opinion has been expressed In the 
Turin district (one of the most Important manu- 
facturing centres) that were an American firm to 
establish a branch factory In Italy the products 
would find a ready market at goqd prices. The 


system of selling goods In deposit and quoting 
prices In lire is much in favour with Italian flrms^ 
and It would be well to consider this established 
custom in endeavouring to develop a dye trade 
with Italy.— (U.S. Com. Rep., Jan. 20, 1919.) 

American Dyes Institute.— An amalgamation has 
been ratified between the American Dyestuff Manu- 
facturers’ Association and the American Dyes Insti- 
tute, the new association to be known as American 
Dyes Institute (an association of American dye- 
st’iitr maim factu rer.s) . 

Both of the old organisations are the outgrowth 
of war conditions. The American Dyestuff Manu- 
facturers’ A.s.socIaUon was limited in membership 
lo actual prcKlucers of dyes in the United States 
to the exolu.slon of those who were simply dealers 
or importers. Its object was to consolidate the 
domestic Indii.stry in order that tliere might be a 
united effort toward the furtherance of their 
general (’ommercial and governmental interests. 
I’he American Dyes Instituie was formed simply 
fo further the “ oi)en price " idea, a prufKisltion 
that ha.s been subjected to more or less violent 
discussion. It is proposed that while the two 
organl.sations will Ix' united, there will still be 
indeixindent action between them and the members 
of one section will not necessarily subscribe to the 
.nctions of the other. It Is hoped, however, that 
.vome method may lx? formulated whereby 
interests of all parties will be mutually served. 
A committee, composed of Messrs. F. Hemiugwny, 
M. R. Pouchcr and W. F. Miller, is to nominate 
officers for (he new as.sociatlon. — {Textile Colourist. 
Jan., 1919.) 

Chilean Nitrate Industry.— The Allied Com- 
mittee having declared that it will imike no new 
])iirch.‘ises, I he sit uation of I ho Chilean nitrate 
itidu.sli'y i.s l>ecomlng serious. In order to provide 
reli<‘f the Minister of Financ(‘ Is about to present 
to ("’ongress a bill for the ai>proi>rlatiou of 
£1,200,000 sterling lo lx‘ used lo luirehase nitrate 
on Government account, to enable oficinas to 
resume work. A 40 per cent, export duly is to 
be imposed \ipon companies which do not associate 
(hemsclvcs with tlie Government i)lan.— ( 

Com. Rep., Jan. 22, 1910.) 

Ecuador in 1917.— Th(‘ demand for Ecuadorian 
products during 1917 made that year a very 
prosimrous one for the Republic. The exports 
Included 8.‘k000,000 lb. of cacao, 2,217,521) lb. of 
hld(*s, :i52,S01 lb. of ivory mils and 2^)9,018 lb. of 
rubber. Ecuador produws annually about 
12,000,000 lb. of lard, all of which is consumtHl in 
tlie interior, wliile in addition 2,502,003 lb. was 
lniT>orted in 1017. Abofit 45,000 cases of tx^troleum 
were imported from the and the Amerlcan- 

owiumI oil wells in Peru. The common soap 
iinportcil from the U.S. A. in 1917 amounted to 
alumt 2,000, (M)() lb. Towards the close of the year 
(here was a grave soap shortage which was 
ameliorated by large .yliLi)n)eutH from Great 
Britain. 

Ecuador is the homo of the cinchona tree and 
of numberless imHllcinal plants which will repay 
research. Many curious Ecuadorian vegetables 
and fruits are Ixdng investigated by the United 
States Department of Agriculture, and the 
Smithsonian Institution is making a thorough 
study of the Ijotanical resources of the Republic. — 
(U.S. Com Rep., Nov. 1918.) ^ 

The Monazite Sand Situation in Brazil— BraziHau 
monazlte Sitnd is usually sold in the Rio de Janeiro 
or the Victoria market. Before the war, when 
the German trust ruled the market, all shlpmenU 
were made through Rio de Janeiro firms. The 
following are the only ftms at present engaged 
In the business and operating their own mines: 
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P. S. Nicholson and Co., Rua Vlsconde de Inhadma 
8, Bio de Janeiro; H. M. Sloat, Avenida Rio 
Branco 109, Rio de Janeiro; and the Socldtd 
Minl^re, Bio de Janeiro. The Inclusive cost of 
mining, transijorting and concentrating the sand 
averages between $17 and $23 (£3 9«. dd. and 
£4 7». 8d.) per ton. The only mines worked at 
present are in the Carapebus district, but those 
in the Guarapary district will soon be re-started. 
The present uniform price for material delivered 
at Victoria is approximately $25 (£5 28, Hd.) per 
unit of thorium. Owing to storage cost, stocks of 
sand at Victoria and Rio de Janeiro are kept at 
minimum quantities. Thorium content cannot be 
.satisfactorily determined locally, so that <*.stiinates 
are subject to modification.— (C/.N. Com, Rep., 
Deo. 13, 1918.) 


Trade Prospects in China. — It Is only within 
recent years that the w'onderful wealth of China 
in natural resources and raw material has 
attracted ttie attention of Western nations. The 
Chinofie them.selves have done little to develop 
these resources, and foreign nation.s have had to 
<lo the little tliat so far has been done. Germany 
was particularly active in this resiK^ct, and it Is 
estimated that 75 per cent, of the Chinese exports 
to the United States was in Gennan hands. 
'rii(‘ war ofl’ered (>hina great opi)ortunltie8, but 
lack of ships, internal disorders and absence of 
trained native organisations, together with 
riirrency difllculties, prevented her from taking full 
advantage of them. Nevertheless, trade has ex- 
panded enormously during the.se years, and one 
has only to study the ca.se of Japan, whom the war 
has converted from a debtor to a prosperous 
creditor nation, to reallsii how great this expansion 
might have been, Japan, by means of preferential 
freight rates on -its Govcinment-subsidlsod ships, 
is able to assure it.s merchant s more and cheaper 
shipping space than any foreign merchant, so that 
it is rapidly capturing Chinese trade. 

Among the many jiroducls essential to Westeni 
industries may be mentioned beau oil, wood oil, | 
rnpesee<l oil, p(;auut oil, etc. (the total trade in ; 
which amounts to £20,(M)0,000), vegetable tallow\ 
nutgalls, bides and skins, egg products, peanuts, 
.'^nlimouy, tin and tungsten. Western Importers 
iwul manufaeturers will have to pay heavily for 
thr-.^e products, unless they can liaiulle them 
through tlielr own organisations and on tlieir own 
ships. The exportation of Chinese products has 
<leveIoi)ed into a big lrad<*, but It Is small com- 
pared with Its potentlalitie.s. Railways, roads, a 
stable currency and Internal ixxice in China will 
open to the world a storebou.se of mineral, vege- 
table and animal products of Incalculable value. — 
Com. Rep., Rov. 27, 1918.) 


The Japanese Camphor and Celluloid Industries.— 

.\ccordlng to the Japanese Press, steps are li)eing 
taken to amalgamate into a large company a num- 
l>er of small undertakings engaged in producing 
crude camphor in Formosji. This company, it Is 
said, will have a capital of (1,000,000 yen, and It 
jtroposes to increase the output of crude camphor. 
Ollulold manufacturers in .Taiwan have recently 
Kuffei*ed from the cessation and cancellation of 
orders, and the now official inspection system has 
interfered with the business of the smaller manu- 
facturers. A petition has been presented to the 
Government to have these regulations removed. 
It is considered that th^ boom In the manufac- 
ture of celluloid is over, and the prospects of allot- 
ting larger supplies of camphor to consumers 
abroad are stated to be better. The monthly 
camphor allotments from January 1 to Mar^ 31 
are: Great Britain, 87,000 kilo.; 
kilo.; United States of America, 282,000 kilo.— 
(Bd. of Trado J., Mar, 6 , 1919.) 


COMPANY NEW5. 


BRADFORD DYERS’ ASSOCIATION, 1/11). 

At the annual meeting held in Bradford on 
February 28, Mr. Milton S. Sharp, chairman, In 
the course of a lengthy speech, referred to the 
present Industrial unrest, to the British dye 
Industry, and to the financial position of the 
company. 

Owing lo the policy of limitation of output, Sir 
A. Yarrow is contem]>lating the removal of his 
shii)bullding w^orks from the Clyde to Vancouver, 
.‘iiid similar proposals are being considere<l by other 
Industrial firms paying an aggregate total of 
£2,000,000 per annum in wages. The directors of 
tlie company have closely investigated the probable 
(‘Ifects which would result if the present demands 
of labour were conceded, and liave come to the 
conclusion that a large i>erceutage of the company’s 
export trade would be immediately lost, and a 
.still larger i)crcentage placed In most serious 
danger. 

The i>aramount importance of possessing an 
iu(](‘IM‘udcnt national dye indust, ry is now recognised 
both by H.M. Government and by the Colonial 
Governments; and the fact that In Its latest report 
the Bayer Company admits that 90 i)er cent, of its 
production during ho.stllities was for Uie German 
Government shows the national value of such 
establishments in lime of war. ^ The acceptanw by 
I.ord Moulton of the cIiairmaiT$hip of the British 
Dyestuffs Corporation has given unbounded satis- 
faction to colour users geiienilly, and Is of par- 
ticular importance ns he po.s.sesaes in most reinjirk- 
able measure the confidence of the Swiss colour 
makers; and It is to be hoi>ed “that one of the 
first fruits of his appointment will bci some arrange- 
ment with the Sw'iss which will appreciably further 
the attainment of the great object we have in 
view.’ The oft-repeated statement that In this 
country production to the vabie of £200,090,000 
annum is depondoni on nnlllne dyes is an 
underestimate; In the United States the value Is 
f500,000.(K)0, In France and Italy £200,000,000, giving 
a total for the four countries of at least £900,000,000 
a year. As with two exceptions all the German 
dye works are within the territory occupied by the 
Allied Forces, the Peace Conf('renc<^ will not fail 
to protect this vast prcKluctiou from any peril 
arising out of the dye situation. These works 
should be at once surveyed in order to determine 
what action .should be taken to protect all pro- 
duction In Allied countries det>endent on dyes. 

The trading profits for 1918 show a considemble 
(l(*cllue, i)artly owing to the exhaustion of the good 
forward purchases made in 19M, and jmrMy be«\use 
I ho profits of the United States branch have not 
lH‘on Incbidcd, the question of exc*ess profits duty 
htung still in al>eyaiKv. The net profits were 
£.57(5,900 a.s against £700,200 in 1917. In spite of 
this the dividend and bonus distribution is main- 
tained at. 17.1 ix'r cent. 


SOUTH STAFFORDSHIRE MOND GAS CO., 
LTD. 

The annual meeting was hold on February 25 
at Dudley Port, Mr. Robert L. Mond presiding. 
In moving the adoption of the report he stated 
that despite the fact that a Bill for extending the 
plant was brought In, at the request of. and by 
arrangement with, the Ministry of Munitions, the 
Goveipiment had refused to allow the coniimny to 
make use of Its provisions, and had compelled It 
to pay the whole cost of the promotion. The 
demandtHof customers had been met until the 
armistice was signed; since then they had fallen 
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off slightly. The un<?ertainty as to Uie costs of 
fuel and labour unsettled everything; until these 
were put upon a reasonably slnble footing It was 
not possible to foi'ecast the future. Research work 
with regard to the better utilisation of residuals 
had had encouraging results; and the directors had 
ordeml plant to deal with the tur as the first 
instalment. This should be at work by (lie early 
summer. Owing to sulphate of ammonia bt*lng 
controlled and having to be sold at fixed prices 
out of all proportion to the increased co.st of maiin- 
facture, the net revenno fnaii this item was much 
lower than It ought, to hnv(‘ been. Application 
would shortly be made to the Board of Trade to 
allow the company again to Increase the iirice of 
gas, and lie had no doubt tliat it would be granted. 

The report was adopt<‘d and a dividend at the 
rate of 6 p<‘r cent, ihm- aiinvim authorised to be* 
paid to the ]>r(‘ference slia reholders. 


OOVERNMENT ORDERS AND NOTICES. 


PROHIBITED IMPORTS. 

By the Prohibition of Imiiort (No. 28) Proclama- 
tion, 1910, made on Ei bruary 2r> last, the unlicensed 
importation of iiitorniedlati's and of all synthetic 
dyewares was made unlawlul. The following 
materials are siHHdtkal .\U (b rivatives of (‘oal 
tar generally known as inlernaaliate i)rodncts 
capable of being uscal or adopted for use as dye- 
stuffs, or of btdng nuxlitied or further manufac- 
tured into dye.stiiffs. 

All direct cotton colours, all union (*olours, all 
acid wool colours, all chrome aud mordant colours, 
all alizarine colours, all basic colours, all sulphide 
icoloiirs, all vat colours (including synthetic indigo), 
all oil, spirit ami wax colours, and any other 
synthetic colours, dyes, stains, colour acids, colour 
bases, colour lakes, leuco acids, leuco bases, 
whether in paste, in^wder, solution or any other 
form. 

This prohibition does not apply to any such 
goods which are imported under licence given by 
or on iMdialf of the Board of Trade, and subject to 
the provisions and conditions of siuh licence. 


With reference to the above Proclamation, tlie 
Board of Trade lias given notice that this ]>ro- 
hlbitlon will Xk'. administered by the Trade ami 
lAcensing Committee. For the present, however, a 
general licence has bt'eii given for the import of all 
dyestuffs ami other products covered by the pro- 
hibition which are of bona fide French, American 
or Swiss origin, and it will, therefore, not be 
necessary at ])resent to obtain licences In respect of 
individual consignimuits proceeding from tln*se 
countries. 

Any communicallons regarding the prohibition 
should for the time Ixdng ]x> addressed to the 
Secretary of the Trade and Llceii.sing Committee, 
Dyes Department, Board of Trade, 7 Wliitehall 
Gardens, S.W, 1 ; but the Committee proposes 
shortly to open offices in Manchester, when it 
will be prepared to deal with inquiries and corre 
spondence there. A furth(jr announcement will !)e 
‘ made later of the address of the Manchester office. 

Importation of molasses, etc . — ^The Board of 
Trade has issued a General Licence to the Board 
of Oostoms admitting on and after February 24, 
Molasses and Invert sugar and all other sugars 
and extracts from sugar which cannot be* com- 
pletely tested by the polarlscope, and on which 
Cui^mB duty Is not otherwise charged.** So long 
thla General Licence remains in forceHio Import 
licence will be required in respgft of those articles. 


PROfUBITED EXPORTS. 

The following is a list of materials and articles 
upon which existing export prohibitions have been 
i-elaxed 

Headings transferred from one list to another. 

From List A to List V. 

Candles; flax waste.— (Feb. 20.) 

Baking iiowder; fatly acids; machinery, textile; 
tallow and articles, mixtures and preparations 
containing; wax, carnauba; waxes, composite; 
enamelled copiier wdre ; wool grease. Chemicals 
Tolu balsam; mix vomica. 

From List B to List C. 

Iron tub(‘s; molybdenum filament; sit^el tubes; 
tuug.sten filaments for electric lamps. — (Feb. 20.) 

Waxe.s, animal, mineral and vegetable not olhiT- 
wise prohibited. — (Feb. 27.) 

Altered headings. 

(A) Hides, wad, salted, cattle. (C) Hides not 
otherwise prohibited. (A) Honey. (C) Articles, 
mixtures and preiia rations (‘ontainlng honey not 
otherwise proliibited. (A) Invert sugar. 

(C) Artl<‘l('S. mixtures and jirepn rations contain- 
ing invert sugar not otherwise prohibited. 
(A) Yea.st. (C) Arliehas. mixtures and prepara- 
tions eontaiiiing y<‘asj, not otherwise prohibited. 
(A) Woollen rags (otlier than imlhal rags) ai»pl) 
cable to ust‘ otherwise than as manure or as 
roofing felt rags. (C) Shoddy and mungo.-- 
(Feb. 20.) 

(A) Oils and fats, edible, including blonds (d 
two or more edible oils or fats. (C) Oils and fats 
otlier than o<Uble, and articles, mixtures and 
preparations containing such , oils and fats. 
(A) Hc'sins. (C) UeHliions gums and resinous 
s 1 1 bs ti i ne('s .— ( Feb . 27 . ) 


Export of albumin, egg yolJy, etc., to Holland 
and Sweden . — The embargo on the Import of 
albumin, egg yolk and dried eggs into Holland and 
Sweden has now l>een rniseil. Appll(‘atlons for 
export from the United Kingdom will be granted 
fre(dy, subj(‘ct to the production of the usual 
guaraiitcH's against re-export, and until such tlnu- 
as the quantities whicli may Ix' imported by thosi* 
countries liave been reached. 

Hesumption of trade with the Adriatic Coast. - 
The Itoard of Trade lias Issued a (loneral Ificonce 
authorising the resumption of trade with Croatia 
and Slavonia, Bosnia and Herzegovina, Monte- 
negro and Albania. Exfiort and imyiorl lk‘encc‘s 
mnst still be obtained from the War Trade Depart- 
ment lx* fore shipping or Imyiorting. The whole of 
the Adriatic Coast and all tlie countries of the 
Balkan iX'ninsula are now’ open to trade. 


NEW ORDERS. 

The following Orders have lH*(‘n made by tin* 
Minister of MnnlUons:-' 

The Flax Sciilching (Ireland) Order, 1919. 
(Feb. 21.) 

The Magnesite (Susi)en8lon) Order, 1919. 
(Feb. 25.) 

The Building Bricks Control (Partial Suspen- 
sion) Order, 1919. (Feb. 28.) 

The Small Tools (Suspenalon) Order, 1919, 
(Feb. 28.) 

The Converter Plant Control (Suaiienslon) 
Order, 1919. (Mar. 4.) 

The Rosin (Control (Suspension) Order, 191^. 
(Mar. 4.) 

The Calcium Orblde (Buspenslon) Order, 1919. 
(Mar. 7.) 
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RK('E>>'A' ADVA.Nf'ES IN OUGANIO CHEMISTRY. By A. W. 
STEWAUT, with an Introduction hy J, Norman 
Collie. Third edition. Pp. xiv + 350. 

(London: Lonf/mans, Green and Co. 1918.) 
Price 14a. net. 

Since 1904 the Chemical Society has published 
annual reporls on the progress of chemistry, and 
recently a similar publication has been Issued by 
the Society of Chemical Industry on the progress of 
applied chemistry. These volumes are excellent in 
themselves, but lack continuity. No decision, 
apparently, has yet been madii to publish decennial 
reports which would collate the material of the 
annual reports, although llu're is little doubt that 
such jmblh'atlons woubl be of the greatest value 
to chemists. Until otliclal action is taken the gap 
must iK' filled by private enterprise. 

The book under review is an attempt to do this 
in the s<'(-*tioii of organic chemistry and it suiters 
from the chief dlsadvanlage of its <*lass- namely, 
that tluTC is not enough of il . JJmilations of space 
have undoubtedly caused much important matter 
to be excluded ami some of the chapters would 
have been Improved by expansion. However, until 
some energetic orgaidc chemist wi’ites the ideal text 
book, which should be a series of volumes starting 
with a gcHeral treatise on the princiiiles of the 
scimice followed by mouogra|»hs on sjMK'ial sections, 
which could Im' kept up to dale as occasion requires, 
we must perforce be content with an incomplete 
and therefore unsal isfachuy treatment of the 
subject. . 

Surely no one in their smises would think of 
teaching organic chemistry on lh(‘ liiu's of Ul<*ht(‘r’s 
Handbook. Indeed if any lecturer attempted to do 
this he would, without doubt, he subjected to 
pei’sonal violence long liefore his course was half 
through. Yet this handbook Is th(‘ standard publi- 
cation for advanciMl students both in this country 
and in America; and there is. at prc'sent, no alter- 
native unl(‘ss one has recourse t o a numlwu' of books 
no one of which is comiilcte in itself and all of 
which overlap. 

Where tluj author of the pr(‘sent book has given 
hims<*lf full .scoi)e, as for example, in the chapters 
on the lerpenes and the alkaloids, his treatment of 
his subject is so admirable and tin' general descrip- 
tive account, so well i)ut together that disappoint- 
ment is all th(‘ mon* acute when om^ ivnlises what 
he has omitted in his treat imud of other sections. 
For example the f'luiy)ters on Kidil)er,” “ Some 
Aromatic Derival iv(‘s of Ansenic ” and “ The 
Polypeptid(‘s ” shoid<l either have Ihhui treateil 
more fully or f*xcluded altogether. 

Chapter X is entitled V Some Tlieories on the 
Natural Synthesis of Vital Uroduets” and embodies 
certain notes wbieli the author ha.s iveeived from 
Prof. Collie. This seetion is of absorbing In- 
terest and will well reimy ]H*rusal. It contains 
numerons sugg(‘stlons, many novel, all fascinating, 
and is indeed orte of the most striking contributions 
to the subject which has yrt ai)peared. 

'Hie book si arts with a e]iai)ter on “ Orgaui<’ 
Chemistry in the Twentieth (Vuitnry," which might 
have been extended with jidvantnge, and finishes 
with a chapter on “ Modern Formulae and tlieir 
Failings,” in w’hleh the author diseu.s.ses th(^ pn»s(mt 
system of notation and points out some of its short- 
comings. There is, however, no necessity to make 
remarks on the condition of tlu‘ selcuititlc mind, 
because the system serv(^ admiral)ly for the prestmt 
purposes of tlu* organic eliemist. The main trouble 
has arisen bt'cause physical chemists will 8triv(» 
to read Into our formula' properties they were never 
intended to connote, and the tiuthor himself is not 
guiltless in this matter, because the theory of 
l8orro|>e8ls, which was advanced by him in con- 
junction with Baly, while not supported by one 


shred of chemical evidence, was, nevertheless, given 
expression In terms of our notation. By all means 
let physical chemists devise their own notation, and 
if it explains the occurrence of absorption band.s 
no one will be more willing to offer his congral il- 
lations than the present writer. 

Occasion is tak(*n to express disapproval of ” the 
Hood of synthetic material which i^ours chiefly from 
the Oermaii lalMiratorles.” But surely the need for 
any such expression has now disappeared. It is 
exceedingly unlikely that any i)ubllshing body - 
certainly not the Chemienl Society — would nowa- 
ilays publish any paper which contained merely a 
list of compounds and their proiiertles without any 
fundamental point b('ing involved. The ” chief 
objwt ” is n()t ” merely to Kupi)lement, tlie already 
exi.sling myriads of laboratory-made organic com- 
]M>un<ls ” but to «»btain advaiu.'es, however .slight, in 
our knowledge of the seieiiee. 

in eouelusiou one eamiot help feeling that the 
aulhor lias attemjiteil to cover too wide a field in 
loo small a space, and Hint this may affect the 
value of the Vmok from the point of view of the 
studenl. For llu* research worker, however, who is 
eompetmit to read between tli(‘ lines as well as 
Indweeii tlie eha liters. It should prove of the greatest 
value as it will enable liim to obtain a clear view 
of lli(‘ a(‘livities in tiidds other than his own. 

I’he hook is well put lf)getlier and reflects great 
eiedit on tlu' printers and proof-readers. The 
usual jieiitavnlent carbon atom Is absent and the 
formula* are clearly printed. imrist might object 
to the use througliout of the Kekuli^ formula? as 
being «‘XiH‘nsive and unueees.sary as w(‘ll ns mis- 
l<*adlng, but this is a minor disadvantage in a 
work which is really want^J. j p Xhorce. 


.\i eLi('.vTi().\s or Klectkolysis jv CnEMirAr. I.xnrsTRT. 
Pu A. .1. Hale. MoninjruphH on Industrial 
riii iiiishif, edited hy Sir Ei>. Thorpe. Pp. viii 
I 14S. {J.nudun: Lonijnmnx, Green and Co. 
191S.) i*rk'e T*?. IW/. net. 

'riiis hook forms an «‘Xe<db.*nl, text-book for 
.studems eomm(‘neing liie study of industrial electro- 
<*hemistry. 'Pile older iiroei's.^es are fully and well 
<leserihed, including •uiany iio longt-r in use, more 
i\‘e(‘nt flevelopmeni s receiving very brief notice. 
'Tile gemu'al arrangement of tlie subject matter is, 
li(*\vevt*r. <*lear ami good. 

Tlie introdiielion is (piite ( Ic nieniary, and little 
modern tlieory is diseus.<ed. The <l('(‘omrK)Sition 
voltage of water is given without eomment as 1*7 
volt instead of the usually ac(vpled value of 1*13, 
and the seetion on overvoltage Is out of date. 
Tho lirst chapter, on methods of generating the 
rurnait, includes a short neeount of pripaary and 
secondary cells, <iynamos and convertors, together 
with a section— rather too short— on the cost and 
disirihulion of i>owt‘r. In the chapter on metal 
icliTiMig, <'oiH)er, .silver, and gold an* v(*ry well and 
fully treated, t‘omplet(' data as to costs, composition 
and tnailinent of slimes, and output from certain 
works Ix'ing given. Lead receives ratluu* loss atten- 
tion, and iiie short section on ele(’tn)lytio Iron is 
Inadequale, The account of aluminium manufac- 
ture is ratlier too short and not uj) to date, but the 
s(‘etloiis on sodium and (‘ak'ium are good, esp<?cially 
the former. The preparation of cerium for tlie 
Imfiortnnt i»yrophorle alloys is not refeired to. 

A chapter on the elect roly tic manufacture of 
oxygen and hydrog('n forms a ust*ful ft*ntnrc of the 
book, but that on chlorine and caustic soda is 
certainly the best in the volume. Seventeen cells 
are deserilKHl and illustrated by eightwit diagrams, 
a useful table of comparative otflcieiieies for some 
of the cells is given, and the chapter concludes 
with a short discussion of the future of this 
Industry. 
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The book would be greatly improved by the Intro- 
duction of illustrations Rowing actual plant in 
operation. References arc given throughout to 
scientific journals and patent literature, but most of 
them are from 10 to 20 years old. B. Newbeky. 


Indigenous Drugs of* India. By J. C. (tHosh, 
B. Be. (inch.). Pp. 32. (Oalcutta;: Butter- 
worth d 0(r. (India) Ltd. 1018.) Price Is. 

The principal value of this brochure lies In Its 
suggestion of the ixitentialitles for the development 
for the benefit of the lOmpire of some of the natural 
resources of India. Tlie EuroiH'aii war has taught 
us the necessity for indei)ondence In the provision 
of chemicals and medicinal products for our own 
need, and It is coinfoi'tiiig to hairn from JMr. 
Ghosh’s treatise that about TiO ikt (*enl. of the total 
number of vegetable drugs in tlie British rharma- 
copada is indigenous lo India and Ceylon, ami 
that nearly all the remainder could be cultivated. 
Moreover, many of thesi‘ are important, drugs, such 
as belladonna, digitalis, henbane, ipecacuanha, nux 
vomica, from whicli valuabl(‘ jilkaloids are Isolated. 
In this connexion Mr. (Jhosh advocates a systematic 
and scientific cultivation of the B.I\ vegetable 
drugs, properly ti'ained manufacturing pharmacists 
working in collaboration with drug growers. He 
also advmxates the establi.shiuent in India of 
alkaloid manufacture as an industry, either uiidm* 
Government control or by private enterj)ri.se. He 
IKilnts out that in India Ihen^ already exists an 
important nucleus for an alkaloid industry in the 
production of Government (luiiiine. There are like- 
wise great possibilities, he states, in the still unex- 
plored fields of Ayui' '‘dic drugs, but he strongly 
urges the need for a Fi»od and Drugs Act for India 
to control the indiscriminate foisting on an Ignorant 
native ])opuIation r)f wairthless drugs by un- 
scrupulous manufacturers. A very useful ai)peiHlix 
gives a list of the vegetable drugs mentioned in the 
B.P. 1914, witli the names translated into eight 
native languages— Sanskrit, Tamil, Telugu, 
Canarest;, Malay lam, r>engali, HindiislRiil and 
Mahrati. W. Chalmeks. 


Coal Tau Dyestuffs. ” by C. M. Whittaker.— 
In connexion with the review’ of this work pul)- 
llshed In our issue of .ianuary 31 (3.'> n— 3(> u), we 
have received a Jett<‘r from a correspondent com- 
plaining of the unrairmsss of the reviewer in 
criticising the “curious l]nglish “ msed by tin* 
author. The first quotation given by the revi(wver 
is admittorl to deserve that stigma, hut excused 
on the ground that it is “the language of ihc 
practical man and is readily umlersl.Miidable lo 
anyone with dye-works exi>erience.“ Tlie secomi 
quotation is condemned as unfair binause 1h<* 
paragraph-heaillng “ Mordant Dye.s “ was omit teal, 
thus creating the impression “ that the author was 
writing in an Im ouiprehensible manner." On 
referring to the reviev/ in question w’e find tbuf 
the main criiicism of this passage w^as <lir(*ct<Ml 
against the unnoerssary use of a colloquialism: 
and the added remark that the sentence “ was not 
even informing ” appears to us to K* fair crlricism. 

We should like to take this opiiortimity to 
emphasise the necessity for tli(‘ n.a<^ of lucid and 
grammatical English In scientific and technbal 
publications. Apart, from violating the canons of 
literary taste, the use of w'orksliop slang, or of 
nebulous or nMundant language entails a con.sldm- 
able waste of time to the reader, in addition to 
causing him uimecessary “ vexation of spirit.” 
Devotees of the classical cult have long jibed at 
tlie scientist wbo cannot express his thoughts in 
clear and polished phrases, and they are wont to 
associate this defect w ith modem education in the 
natural sciences. The evidence rather points to the 
contrary* An educational experiment carried out a 


few years ago at one of our Naval Colleges showed! 
unmistakably that an increase In the time devoted 
to workshop and other practical studies, at the ex- 
pense of the purely literary portion of the curri- 
culum, was attended by a marked improvement in 
literary expression. “ Sloppiness ” of style, unless 
it is a result of carelessness, Is a natural conse- 
quence of unclear thinking, of which scientists 
are certainly not more guilty than others. There 
is nothing in the nature of his occupation 
to debar the writer on scientific subjects from 
attaining a style as clear, terse, grammatical and 
finlshcHl as that of some of his literary compeers. 
Although lit(‘rary style is to a very considerable 
extent a matter of taste, and as such not amenable 
to the rules of logic, w^e venture to express the 
opinion that our revkwver not only kept his 
remarks w’lthin the limits of honest criticism, hut 
reudenMl a distinct servic(‘ in dm wing attention 
lo certain cniditles of style in the book which he 
reviewed. 


OBITUARY. 


THOMAS FAIRLEY. 

It is svilh great regret that w’e record the death, 
on Fi'bruary 21 last, of Mr. Thomas Fairley, the 
Leeds Gily Analyst, at the age of 7(>. 

Mr. Fairley W’as born In Glasgow’ and had the 
good fortune to study chemistry under the late 
Lord Playfair at Edinburgh University, subse- 
quently serving under him as tutorial assistant. 
After a few’ years devoted mainly to teaching, he 
set up as an analytic'al and consulting chemist, and 
ills first important aiq)oIntment was that of public 
analyst for Leeds and the Norih Riding. During 
his long iH'rkKl of activity he filled many honorary 
po.sts. including that of ehainnan of the Council 
of the Association of ’rechnlcal Institutions of 
Great Britain and Ireland. 

Mr. Fairley took a great interest in the Society 
of Chemical Industry, and tlu^ Yorkshire Section, 
which he servi*d both ns chairman and as secn‘- 
tary, ow’es much lo him for his keen interest and 
sui)port. He n^irc'd from the S('cretaryship only 
last year. Mr. Fairb'y had extensive knowledge of 
many subj«'cts ami was of wid(‘ literary sym- 
pathies; his sc'ientilic writings include contribu- 
tions to the .TonruMl of tlie ChemiCMl Society, to 
the .lournal of tills So(*i(‘ty, nnd to Thorpe’s Dlc- 
tionnry of CluunlsIrN . 


PUBLICATIONS RECEIVED. 

OsAfonc Pressure. M(.’NO(;rai*hr on Inoroanio and 
pjiYSK AL Ghemistry. B if A. FiNDLAY. Sccond 
edition. Pp. IKi. (London: LongniauR, Green 
and Co. 1919.) Price. 

Coal Tar Dyes and Intermediates, By E. de Barry 
P.ARN frrT. Indu.striai. Chemistry, edited by S. 
Ridkal. Pp. 213. iijmdon: Baitli^re, Tindall 
and Cox. I!d9.) Price 10/^. fid. 

America at Schooi. and at Work. By H. B. Qrat. 
Pp. 172. (London: 'NiMhet and Co. 1919.) 
Price r^R. 

Cheap Stf.\m, Voi,. TL, 1918, Pp. Ofi. (Bolton: 

Ed. Bennis and Co.) f*rice 10«. fid. 

Preliminary Note on the Research Work Under- 
taken FOR the Development of iNDiGENhua 
Drugs ok the Gwalior State. Monograph 
No. 1. By Prof. M. J. Oajjar and M, R. 
Engineer. ((hralior: Alijah Durbar Press . 
1938.) 

A Scheme ok Industriai. Fellowships fob India. 
Compiled by M. J. Ga,t.iar. Pp. 82. (Bombay: 
0. S. Deole at the Bombay Vaibhav 
1918.) 
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CHEMICAL ENQINEERINQ GROUP. 


That the formation of the first Subject Group of 
the Society of Chemical Industry has met with 
general approbation may be inferred from the very 
satisfactory progress which has resulted from the 
preliminary efiorts of those who are primarily 
responsible for the innovation. In less than three 
months since the first appeal was published in this 
Journal, some 400 nKunbers have joined the new 
branch, and from the vigour that is being dis- 
played it seems not improbable that this number 
may be greatly exceeded in the near future. 

In one or two quarters the fear has been 
expressed that the concejitrntion of effort in this 
direction may dc'Hect its flow from the eustomni-y 
cliannels, In other words that the Local Sections 
may in future find it more diflicult to obtain papers 
on ehein Ion 1-engineering siddects than in the i>n st. 
We ixilleve this fear to b(‘ unfounded. In tlie first 
place the conferences projected by the new Croup 
will be held only in those localities where they will 
be welcome; and secondly, the subject is such a vast 
one and its pursuit fraught with such great possi- 
bilities, lhat by stimulating interest in the subject 
the projiaganda work of the Croup is more likely 
to gatlier grist for tlie Sectional mill tlian tlio 
contrary. 

It lias also been urged tliat the jiromotion of 
chemical engineering was one of tie' original objects 
of the Society, and lliat the (‘xisting organisation 
affoi'ds all tla' means necessary to its development. 
This is undoubtedly triu'— on pa]»ei’, but extH.‘rien<.*e 
has sliown that although many valuable contribu- 
tions to this subject have been made to the Society 
In the past, this branch of Industrial ohomistry has 
not progressed to the ext<mt whlcli was, and is, 
desirabhe lienee no objection should be taken to 
the Institution of some new im'ans of aiding its 
development. 

The prohUan of (hdining tla* ehemical engineer 
and his status do('s not ajipear to be an object of 
immediate imp<»i‘tanoe, but it is essential that 
everyone should reallsij that, the Chemical Engineer- 
ing Croup is open to all industrial chemists who 
L..»’e an inti'ia'st in engineering, and to all engiiKau-s 
wti'i are ini (‘rested in industrial chemistry, and 
funher, as the transition from laboratory to factory 
always involves tiie apiJicatlon of engineering 
knowledge, it follrovs that, tlicre can be but, few 
industrial chemists who could not with advantage 
become members of it. It is, however, from the 
national point of view that we would especially 
emphasise the importance and potentiality for go«)d 
of the new Croup; at, tlie saime time we are not 
oblivious to llie consideration that its suec*ess 
would react upon the parent body by increasing its 
membersbip and enlarging its spiau’e. of Influence 
and utility. i 

The inaugural dinner, which is referred to else- j 
where In this issue, was a notewortliy event and in j 
every way indicative of t.lic spirit of jirogre.ss which 
has l)een manifest in the Society for some lime | 
past. Although some disappointment was caused j 
by the iinavoldabh* absemee of one or two of the | 
more distinguished guests, the gathering was in | 
all other resiKicts worthy of the owasiou. Those* j 
who had the good fortune to be present cannot have 
left the assembly without the impression that tlie 
Group had rec!elvcd the most hearty Inauguration, 
and the conviction that its future will be. one of 
activity and utility in the Intei'ests of chemical 
industry and of national prosi>erlty. 


Notice. — Sta^enmits of opinion appeartv^ in signed articles 
do not necessarily represent the itetci of those responsible for 
the publication of the Journal. Thssr insertion means that 
they are considered to be of su ft oient interest and importance to 
n'arrant puldioity. ; > / : " 


CHEMICAL STANDARDS IN RELATION 
TO THE IRON AND STEEL TRADES. 


♦ 

H. W. BREARLEY. 

The paper on Chemical Stiindards apijearing in 
the issue of February 15 (p. 15 revives a dis- 
cussion which comes pcrlodlcully Into prominence. 
Whether Messr.s. liidsdale’s ell’ort will secure the 
uuaiilmity they desire, or wliethcr it will l)e ignored 
and pa8.s into oblivion like previous elVorts, cannot 
of course be predicted. It may, however, be sug- 
g(*st(*d, apart from tlie merits of chemical stan- 
dards in general, that such etlorts in relation to 
steel at any rate liav(* fewxT chances of success 
nowadays than they had twenty or tliirty years 
ago. 

Will'll cast sti'el was madt* only by llio crucible 
process its quality and grade were determined by 
the brands of raw' material used and tlie^ api>ear- 
ance of a frai^lnred surface observed by the skilful 
(*ye of a trained man. In those days steeUvorks 
laboratories eillier did not exist or existed only 
in a very feW' works. When grades of hardness 
in steel classified by a skilleil eye came lo lx* 
expressed in percentages of carbon, and other con- 
stituents were lik(‘wise deteriiiiiied and expressed 
in concrete figures, Mie steelwo;^%'s clK'inist shared 
with the steelmaker the r(‘spoumbility not only of 
(‘lassifying material, but also of explaining why 
material which sliould have been right turned out 
ill .smvici* to ?)e WTong. The laboratory lived for 
a generation In a glamour which it never earned, 
and it left a legacy of misconciqdions which still 
jMirvive and will continue to llvi* on for a genera-' 
tion or two. 

Wli(r(*as tlie old craftsman depending on close 
observation and judgment could only suggest that 
def<*ctive tools Ivjid Imhui ovc'rhented or burnt or 
spoih'd in the forging, Ills imw’ ally, or oi>ponent, 
us Ibe ease might lx*, could say that the material 
coiitaiiK'd 000% sulpliur Instead of 004% and was 
therefore ixd short, or 0 05% plios]>liorns instead 
of 0-03% and w'us tlieix'fore (*old short. The expres- 
sion of tlh' e.iuse of a defect In concrete figures 
had a magical effect. Now’ and again it could Ix' 
slKwvn that part of the carbon, for example in 
tool sl(M‘I. bad become grapliltic and n correct 
explanation of an unexpected result could be given, 
but in most cas<*s the exidanntions turned on the 
forlorn Indief that the ix*rc‘entnges of sulphur and 
idiospborus lieyond the usual or speoifled limits 
were m-eountable for nearlv every ill occurring in 
steel. 

If one sciiis specifications for higli-elass steel 
mnleriah their most notable ehemical feature is 
lhat the sulphur and phosphorus shall not exceed 
0 03%. 0 035%. or 0-04%. This feature Is a direct 
heritage from the days when nearly nil failurefi 
of materials wvre nscrilnd to ehemical causes^ 
mainly auliJiur and phosphorus. Whilst it may 
not be argued that unrestricted amounts of sulphur 
and phos[)horus confer any Ix'nefit on steel it Is 
well known in these days that physical charac- 
teristics originating may be in the casting pit, 
in the forge or in the boat-treatment shop, are 
more vital in their effects on the ixliabllity and 
suitability of luaterials than variations of 001 or 
002% sulphur and phosphorus. 

The adv(*iit of regular microscopic examination 
and what are oalle<i metallographlc methods has 
caused a steady decline In the value of chemical 
analysis ns n means of determining causes and 
eflfects. The old attitude Is however adhered to 
In most British specifications, in some cases much 
to the detriment of national trade. Als-^ 



i8i 


RteVIEW. 




not be an easy task, and it will certainly not ^ 

a short one, to convince consnltiug engineers, to 

whom evidence comes iiidirecUy, that ^he e« a ' 

llshed limits of permissible sulphur and 

have comparatively an imaginary value or an 

overrated value. It is so eouvenienl ^ , 

chemical basis of quality whieh 

to at any moment during the ite ol ^ ^ 

that such a basis will be adher(‘d to ^^h(.n . 

warranty no longer exists. nidsdnle’s 

The bearing of these ivmarks 
oaix'r lies in the fact that users aie coming luoit 
and more to look upon stool as ^ 

certain pliysical properttos In all s j 

of whatever grade, the ^ s of 

material willi.slaiidntg so mueli sli» ss. In r 
precise chemical composition he (toes Vm, 

whether this or tlmt materia oi 
bilitv is used. This seems to be a logical attitiuic 
and‘is llk(dy to extend Nvitli the jdTlivalion ot 
methods of lioat Ireatmeat to wider classes o sPi. 
The Uleu that the sum of eerlain cluaiiieal con 
slants muUiplie<l hy ^vrtain 
reliably tlie physical proiuMlies ot a s (cl 

For materials sueh as ores, and alloys, the ui uu, 
of which are oomi>iUal)le on a 
analysis Is, no doubt, the proj.er means ol valuaUom 
For steels in general tlie eliemical eompositkm s 
fundamentally important to the slerdmakei, but it 
may be of quite secondary importanee to the stee 
ust'r, and on that account labour sixmt on chemtoil 
standards may be less enthusiastically appreciated 
than foniKulv. Th- user will, no (h)ubt, continue 
to 1» iiitoicst'iMl In i'! > otininiral (■oinpcsitum ot the 
steel he huys, nml it is t.> he li'hKsl that his sueclhea- 
lions will indicate the cl;iss of material he wiints. 
He should. lioueviU', regard tlie cliemieal clauses as 
an indi(’atioii and not as a condition to be 
l)un(?tilionsly enforced. In th(‘ ligdit of ijresent 
knowledge, the cliemieal (•lau.ses of a specitication 
might be looked upon as a hrst line of defence 
against the d<*li\’ery’ <d unsuitable mateiial. 
Material held ui> at tliis barrier may be no worse; 
it may be lietter; but tlu* < Iosc‘r scrutiny of It \\ill 
ease or tightcui the conditions aeconling to actual 
exix*rk‘nce: in that way lies progre.ss. 

The writer is, on the whole, out of .sympathy 
with Messrs, llid.sdale’s elTorls. Many of tiie pro- 
posals made are alr<‘ady being carried out. Tliere 
are occasional dilfcnmccs ndating to tlie <’oiii- 
position <»f steel between buyers’ nmi scdlers’ 
chemists, but tliey nrc not serious, and it I.s 
very rarel.v that, such diflorcnces cannot be com- 
posed by fricndl.v visits to each other’s laboratories. 
The one «s[)ect of cliemieal slandards wiiicli may be 
permamuitly valuabU* lies in tlie coiilidcnce lluir use 
may inspire ia tho minds of <)[)crators who are not 
sure of t tainselves. An a]>iK‘al to authorised 
standards may CMinfoit siuii imm. 

Slanda7’d anqdcs pioi-.ircd by the works them- 
selves have been in use for inon* than twenty years 
in some laboratories. Such standards may give 
comfort or bring confusion to an operator depencling 
on wiiethor or not ho knows tin* standant has tK‘en 
IssuckI to him. When Is.siu*d without the oja rator’s 
knowledge amongst ordinary i online work, the 
standards are, and have for a long time, been 
regarded as a useful cluck. 

In the w'riler’s opinion, tlie confidence of youllis 
W’ho being trained as laboratory assistants 
should tx; strengtheiuHl by teaching llumi analytical 
methods on a synthetic plan. When they are abk* 
to determine an element in a sample of steel under 
the simplest conditions they should b<i encouraged 
to Investigate for themselves the influence of Inter' 
ferences which may arise either from the presence 
of unusnal elements in the stwl or from the presence 
of Impurities In the reagents. A man trained on 
these lines is perhaps notary respectful towards 


nhiicr Statements or specimens Issued under 
niitiwrlly tat. he Is usually capable, If a mistake 
ha!i oceifr’rexl! of tindiug out how It originated and 
of Viklii*' precautions to avoid its repel.ltlou. IIoM^ 
ov,.r movaleut ehemienl standards may become and 
wilh whatever authority they may Ik? Issued, they 
aie of limited value, and If reverenced overmuch, 
mav weaken the most valuable characteristic of a 
I'cli'ablc chemist, i.e., tlie sense of confidence In his 
own ^rk and the sense of rosponslhlllty for Its 
actual accuracy. 

chemistry at the INDIAN SCIENCE 
CONGRESS, 1919. 

Vf I lie sixth annual Indian Science Congress held 
in r.omhay, the presidential address was delivered 
fiv 1,1. t'ol. Sir Leonard Uogers, .M.L>., I'Ml-b., who 
ciiosc tor ills subject Ihc ulillt.v of the sciences ol 
olusadogy, chemistry and iiliyslcs lii solving 
inoldcuis coiiiicctcd with tin; Ireatuiciit ol ileadly 
liiH'U^zics. Tlii.s was the lii’st occasion uiion which 
medical sciciuxi was includiMl withiu the scoi>e ot 

Fuictiue and other alkaluid.s of iiKx'rtcuanlia 
oroved of immense value in coni rolling ammblc 
dNscnicrv and liver absevss, and the iiieparation 
of soUibie salLs of the unsaluraled tatty 
chahiioogra and hyduocarpus oils, and ot a simlku 
preparation (sodium morrhuale) from cod-liver ml. 
have iiccii used successfully in the treatment o 
leiuTisv and lulx'iculosis. imptirlant results ha\e 
been oblaiued by Cupi. Shorlen In his investigation 
of the vltamine-conUuit of the Quetta sun-diied 
vegetables. Sir L. Rogers had ln‘quenUy tound 
that sodium unllmony tartrate was 
irritating to tlie tissues tlian tartar emetic th 
treatment of kala-a/.ar, the mortality Horn wb leh 
lias biHui redu(.*ed from about hi) ikt cent, to 
nil; and quite recently be bad been using a colloidal 
antimony sulpbide for kala-az.ir, and iuund 
efteclive and much k‘ss toxic than other anliuio > 
salts; there i.s hope tliat it may prove ol great value 
in the treatment of siee[>iug sickness, bir L. 
Uogei-s tlien .skclclud the luslory of the treatment 
of cholera, d’lie murlalily from tliis disease was 
initially reduced by using inject loiis ol isotonic salt 
.solutions; when these were icplaced by liypel tonic 
solid loii.s the mortality was 1 art her rediiml by 
Iiearlv one-half; and further iiutable reiluctlous 
wane' effected bv the use of iH'rmaugaiiateH to 
destroy the toxins in th(‘ bowid, and of sodium 
hicurhonate to combat fatal renal win plications. 
The net idfect of thiYse discoveries— in wlilch Fol. 
Rogers played a notable part - was to reduce the 
mortality from (.‘liolera Iroiii oh pm* eeiit. in I^*^| 
JhOo to lu 1 per cent, in Rila IT, wiiile in 1917 It fell 
to 11-9 tier cent. Such n?siilts prove tbe extreme 
value of sclent itic research, and indicate the urgent 
desirability of funii.shing ways and means to 
extend it. . 

’The following are brief abstracts of some of the 
cliief jiaiMTs read in ttie* Section of Cliemistry ; 

Culloidnl antimony proyarations: by F. L. Usher. 

Attemids w’ere made to jirepare skible solutions of 
metallic antimony for medical use. Chemical 
reduetioii methods invariably gave the metal as a 
(ireeipitali! ; electric disiierslon methods In organic 
media gave \ery unskible solutions except in the 
ea.se of ethyl aleoliol. Transference from alcohol 
to water, however, ninkes the solution unstable, 
even when air was excluded. PaaTs protalbic acid 
method Is luupplleuble to antimony compounds. 
Solutions of the sulphide, 1 In 500, are now used; 
they are very stable wbeu protected with gum 
arable. 
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Tfoie on an alkaloid in Argemone mexicana: bu 
1). If. Chatter ji. 

Argemone mexicana, or prickly poppy [N.O. 
Papaveracew], 1« widely distributed in India. 
Opinions differ as to whether the seeds are 
poisonous; they may contain morphine, Dragendorff 
having obtained from them an alkaloid responding 
to morphine tests. Tlie Jiiic-e is not regarded as 
narcotic. The author obtained only a trace of 
alkaloid from the s<H‘ds, in the form of yellowish- 
white crystals, bitter, and alkaline. It differed 
from inori»hlne in reaction.s, a characteristic te.st 
bcdng the appearance of a violet colour followed by 
grey with a bluisli-greeii tinge, and a sepia colour 
on heating, when a trace of nitric acid was added 
to a sulpliuric acid solution of the alkaloid. 

The purification of Indian ftesame (til) oil: hy 
li. Rai and 11. B. Dunnicliff. 

Ihl ” oil is used for soap manufacture, per- 
fumes, margarine, and as an edible oil. Ex[K*rl- 
ments were undertaken on decolorlsat ion, deodorisa- 
tlon, hardening and bleaching, with the following 
results : (1) Bone charcoal and French chalk are 
the best decolorise rs by lilt rat ion, but they do not 
deodorise. (2) Sunlight bleaches progressively, but 
(hx^s not deodorise. (3) Treatment with air im- 
proves colour, but do<^s not (U'odorise. (4) Air and 
sunlight, combined, markedly affect colour, and 
leave the odour not unpleasant. (5) Sulphuric acid 
remove's odour, and reduces colour very slightly. 
(()) Causllc soda is a good decolorising and 
der)dorising agent. (7) The colour slowly returns 
to bleaclK'd samples. (S) 'I’lie odour of deodorised 
samples is perceptible on lieatiug, but not on cooling 
again. 

Role on a new method of preparing nitrogen: hy 
11. Rai. 

Nilrog(‘n, containing less than 0-2 ix'r cent, of 
oxygen, can be prepared by the electrolysis of 
ammonium chloride solution in a eell with a ftorous 
diai)hragm. It should be collected over caustic soda 
to absorb chlorine. 

traits of purphyroxin : hy J. N. Rakshit. 

An alkaloid, porpliyroxiii, has lK*en isolat<*d in a 
f)uix^ slate fi*om Indian opium, and vjirious salts 
I 've be(‘n pix'panal and studied. 

Thf resolution of the systefns: nitric acidsul- 
phurie acid - water and nitric aeid— water on an 
industrial seale: hy 0. N. Butler. 

The tlu'ory of the process, a de.sci’lpt ion and criti- 
cism of former processes, and an account of the 
autlior’s work in the laboratory and on the large 
scale are given, leading up to the de.sign of a large 
scale Industrial plant. 

An improved process and apparatus for obtaining 
on an industrial .scale eoneentrated nitric acid 
from litjuors in which this acid is present 
together with water: hy (}. R. Butler. 

The proeess, based on tlie princijdt's out lim'd in 
the former paper, is eonlinuoiis, and is claimed to 
be th(* most economle.il and eflieient existing 
method for obtaining eomx'iitraled nitric aeld from 
mixtures of this acid with water and sulidiurie 
acid. 

The examination of the potash content of the ashe.s 
of Indian indigenous plants: hy P. Neogi. 

A list la given of Indian plants from the ashes 
of which pota.sh has bt^en obtained, together with 
the potash contont.a. 

A note on the adsorptive power of coconut charcoal: 
hy H, E. Watson. 

The adsorptive power of charcxifil was foxind to 
Increase with the temperature at which It. Is made, 
i.e., It Increases as the quantity of volatile matter 
decreases. 


Mb 


The manufacture of glycerin hy means of castor 
seed lipase: by J. J. Rudhorough, U. E. Watson 
and P. B. Varma (v. this J., 1010, 5 b). 

The authors are of the opinion that the methoil 
should be able to compete with the Twltcheil pro- 
cx'SH for the manufacture oL glycerin and of free 
fatty acids for use in soap and candle-making. 


MALT RESTRICTIONS AND THE 
VINEGAR INDUSTRY. 


C. AINSWORTH MITCHELL. 

The restrictions on the use of malt during the 
I>asL year have? affected the vinegar Industry even 
to a greater extent than the l>n?wing industry, for 
wliereas the brewer lias b<.'en able to produce Ji 
greater quaullty of beer from ids rationed material, 
tlie vinegar manufacturer has Lhx'ii precluded by the 
action of the Food and Drugs Act from altering 
his method of brewing. TIk' allowaJice of malt to 
llie vinegar manufacturer was tixed first at To i>ci' 
cent, ami then at oO iier eimt. ot his usual con- 
sn nipt ion, and it is only recently that Jie has again 
been allowed to contract for the amount of malt 
required to meet his trade. {Simultaneously with 
the (le(rea.s(i in tlu' outimt of the manufactureil 
article the stoppage of the sale of acxdic acid put a 
temporary imd to the production of the so-called 
“ wood vinegar,” and increased^he demand for th<? 
brt‘wed i)roduct. IL nce, as suOTi as the manufac- 
turers had ii.sed up their reserve stiX’ks, there was 
a sudden shortage of vinegar, and it, iK'came ncces- 
jsary to ration the retailers, wdio, in a large number 
of eases, did not lose their ojqKirtunity of exacting 
a protit of several hundred per cent, upon the sale 
of an uneoutrolled article to the imbllc. 

After tlie exhaustion of their stores of cnide 
vinegar, the manufacturers were forced to send out 
a newly-made product, since then' was no time to 
allow it to mature as under normal ('ouditions; and 
tills drawback was intensilied by the difficulty of 
obtaining the malt wiiicli had been allotted to them. 
Hence vim'gar whu'h in ordinary times would not 
liave left tlic works until three months after acetifi- 
catlon had sometimes to lie sc'iit out within a fort- 
night after the malt had Ixxm received. 

This omission of the usual i>eriod of storage has 
had several effects uixm the vinegar. When crude 
vinegar is storcKl for a month or two in closed vats 
the acetic bacteria die, and the vinegar itself 
becomes more or less stable In composition, and 
aequiiws an aroma througli the gradual c'ombination 
of tlie acetic acid with traces of unconverteil 
akroliol. Freshly-brewed vinegar, on the other 
liaml, has very little aroma, and even though it has 
lieeii rendered brilliant by tilt ration, soon liecomes 
turbid and throws down a deposit, ami. If exposed 
to even a restricteii supply of air, will rapidly 
decrease in strength through the aethm of the acetic 
Ixicteria on the act'tic acid. It is within (he 
writi'r's exiH'rieiice that a i*rnde vinegar may thus 
depreciate by as much as 0-5 in its jx'rcc'ntage of 
acetic acid within the course of a day or two. 
Althougli there is no leg.al standard for the strength 
qf vinegar the suggestion of the Ixxxil Government 
Board (hat vinegar shall contain not less than 
4 per cent, of acetic add is generally adopted, and 
most manufacturers send out their products at not 
less than 41 to 4-2 jx'r (vni. to allow for a slight 
possible depredation in strengtli. In the alxjcnce of 
storage, however. It is not siin>rislng that vinegar 
sent out at this strength should fall to 3*7 per cent, 
or loss In acidity, through the action of the living 
bacteria supplied intermittently with air drawn Into 
the cask through the spile hole. On these grounds 
there have been several prosecutions during the 
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past twelve months for the sale of vinegar contain- 
ing less than 4 per cent, of acetic acid, hut where it 
has been proved that the vinegar was originally 
sent out at or above that strength and that it has 
not been watered, the magistrates have nanally 
lield that only a technical offence has been com- 
mitted. 

Even now that the malt restrictions have been 
practically removed, it is difficult to obtain the 
malt to meet the present demand for vinegar, and 
many months must elapse before it will he i)ossll)lo 
for the mahufactinvrs again to cival<‘ a re.serve 
store. Hence the conditJons alt<‘nding the salt* of 
immature vinegar seem Hliely to continue loi a 
considerable time to come. Of course shnill.sation 
of the viiiegnr w<ml(l ol)viate the principal draw- 
back of the deterioration in the strength, but this 
course is not practicable in vinegar works dealing 
with thousands of gallons a day. 


INAUGURATION OF THE CHEAIICAU 
ENGINEERING GROUP. 


The inaugural meeting and dinner of the 
Chemical Engineeihig Group of the Society of 
Chemical Industry were held at (he Liv4'ri>ool Stivet 
Hotel, E.C., on iMarch 121. I’rof. J. W. Hinchley, 
Chairman of the Group, presided at tlie meeting. 

Mr. F. U. Itogers, in his n‘port, said ihat tlie Com- 
mittee hud estimated the current year’s e.xpenditure 
at £500, and tliat o82 mmnlx'rs had now paiil tlndr 
subscript ions. Mr. H. 'J'albot reported tliat the 
Finance, lUireau of MiformaMon, and Staiidardisii- 
tion Committees had lM*en formeil. The nu'mber- 
ship was at pri'sent made iii» us follows: -lanidon, 
14a; Manehester, T); Livei'iiool, ‘JO; Kdinburgh, 
17; Nottingham, oO; Ireland, 0; Kgyjit, 1; Spain, J; 
FraiU'c, J; Ilrlstol, 2*2; Yorkshire, 54; Newcastle, 
10; Glasgow, 20; Birmingham, IS; TI.S.A., 4; South 
Africa, 3; and India, 1. Propaganda meetings had 
betm hold in Glasgow, Manctiester, Liverpool and 
Nottingham, and one was shortly to be held In 
Birmlnghain. Both reports were put to the nu‘et- 
ing and adoyitod. The draft rules were also adopted 
and the following were elected to the Committe<‘ : — 
Prof. J. W. Hinchley (elialrman), E. A. Alliott, 
H. J. Bush, C. S. Garland, ('apt. C. .T. Goodwin, 
H. C. Grwnwood, H. Griffiths, K. Hill, H. F. V. 
Little, A. J. Llversedge, Dr, W. K. Ormnndy, .1. A. 
Reavell, F. II. Rogers (Hon. Treas.), and H. Talbot 
(Hon. Sec.). 

Prof, H. Louis, President of (he Soc-Udy, i>re- 
slded at (he subsequent dinner. After tin' toast of 
** The King ” had been duly lionoured. (he chairman 
propoat'd that of “ Jlis ^iajesty’s .\tinist<*rs.” In 
doing so he expressed rc'gnd at the ahsmuH' of Sir 
Auckland Geddes. owing to labour troubles, of Sir 
Albert Stanley (President of the Itoard of Trade), 
through ilP'.'ss, and of Sir Frank ITeatli. 

In proposing “ The ('In'inieal Engiis'cring 
Group.” Prof. r.ouia said this toast was to have 
been in the hands of Dr. (’hnrles Carpotiter who, 
unfortunately, was indisposed. The Society <»f 
Chemical Industry, after long and very careful 
oonslderntion, had decided that the formation of 
Bubject grotips was one which desem*d (‘iicourage- 
raont, and the Chenilcal Engineering Group was the 
first to be formed In that way. Personally he 
greatly rejoiced that he was presidtmt of the 
Society at the time this tu'W d<‘p-irlnre was mad<*, 
because chendcal engim'ering had always had his 
keenest sympathies. He had a strong (onvictlon 
that chemical engineering had very great j)osslblIi- 
Hes. He did not think the war could have t)een 
brought to n successful Issue but for tlie efforts of 
chemical engineers. Much of the work had bc'cn 


done by chemists who had no engineering training, 
but who had what he might call the average British 
ai)litude for engineering. He felt confident that 
the combination of engineering and chemistry 
would lead to excellent results. 

Prof. J. W. Hinchley, replying to the toast, said 
that the Group had only just come into being, 
and it had to justify its existence. There were many 
who were still unable to appreciate the existence 
of the chemical engineer, and there were many 
engineers to-day who would not agree that sueh a 
person e.xistt'd. The Cliemknil Engineering Group 
was insisting on a special kind of training for the 
chemical engineer. 

The toast of “ Our Guests ” was proposed by 
Mr. A. .1. Liversedge, who coupled with it the 
names of the following siH*akers : — 

Mr. Stanley Hicks said that the Salters Com- 
pany, which had been in existence for 500 
years, had rectmtly re.solved to march with the 
times and to establish thi* Salters Institute 
of Industrial Chemistry, but the available funds 
wen' not to be pyt into bri<'ks and mortar. 
Fellowships were now being granted for 1, 2, 3 or 
5 years to I lie best graduate of any recognised 
university or eolU'ge with a view to lu'lping these 
men to return to I heir colleges and continue their 
studies. Arrangements were also being made so 
tliat some of these men might gain practical experi- 
<‘iu‘e witii some of the largo manufacturers. 

Mr. Milne Watson spoke as a representative of 
the gas industry, and acknowledged the great debt 
which It ow(mI to cliemical science. "J'o achieve 
sncci'ss the workers in the gas liidustry must ally 
themselves with sueh hoilles Jis the Society of 
('hemical Industry and Ihi' new Group, and cultivate 
a very close relationship with them. 

Dr. E. F. Armstrong said that Gie future of the 
clK'inical Industiy both here ami abroad di'iH'iuled 
v('ry largely upon llu? aiiplloation of engliUH'rlng 
to chemlsiry. i'nloss eugiru'ers came to (lie rescue 
of industry, and esiM'cially the chemhail Industry, 
the outlook was a serious one. Among tlie great 
obstacles to cliemical industry at the present time 
were high lalxmr costs, di'ar and bail coal, and 
(iovi'rnmcnt control. During tlu' past few days ho 
had hci'ii siH'nking to some of their colliaigueH 
who liad tii'ca visiting the f>ccui)U'd ti'rritorlea 
of the Rhine, and who ha<l seen the works 
init up by tlie great German ehemie.al firms during 
(he war. In England, owing largely to the facts 
Hint I he chemist had never lM*en lnt('rest(‘<l In 
cn< 4 lne<'ring ami the (‘iiglneering trade's had 
take'n precedeiiee ovi'r everything else, the chemi- 
cal Imlnstry came a v»Ty had sf'cond In the race 
for any materials whieh it re(]uir(‘d. Those who 
lia<! IxM'ii (o (he Rinm' reportml that the German 
companies had m'V('f been stinted for a single 
thing, with lla* result Ih.at they had bei'ii able to 
build faetories n'gardh'ss of cost. In this country 
the industry had hei'u straine<l to the utmost. 
Rep.airs tiad h(*('n allowed to go undom*, dcTircoln- 
lion had lud hi'eii ])rrq)erly provided for, and tem- 
l)orary Governmeid factories had Iw'cn built whic)\ 
liad tlone admlrabh' work, hut they were mostly 
constructed in a way whlcli made thf'in unsuitable 
f«»r I)eaeeful purposes, and fliey had Ivcen put down 
In pl.ices wldcli made them totally unsuitable for 
ordinary nu'lhods of industry. He made no re- 
fl(‘\!on uT>on the policy of the T)cpnrtTnent of Explo- 
siv<*s .supply. German clieinlenl eng!ne<'rH had still 
a good deal to teach ns, and we must not run 
any risk of dlsnnragli\g onr Gernuin coinpetltors 
in the future. He regarHcd the foundation of the 
Chemical Engineering Group as a portent of very 
great prrmilw'. 

Mr. Frank Hemlngxi’ay conera tula ted the Society 
on the formation of the Group and upon the 
fact that It was part of the parent Society. On 
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the other side of the Atlantic there were many 
societies pursuing the same end, and In conse- 
quence their ettorts were somewhat diluted: It 
would have been better if they could have held 
together, as was being done in England. 

Sir Alfred Keogh said that In his capacity as 
head of the Imp)erial College he had been acquainted 
with the Imi)ortance of chemical engineering for 
many years. It was owing to tlieir knowledge* of 
Its great Importance that some few year.s before 
the war they started instniclion in that subject. 
Unfortunately, owing to lack of funds they were 
unable to build a department worthy of it, hut 
the matter was continimlly before the goveriior.s, 
and when the time came it was hoped to include 
in the new buildings a department of chemical 
engineering. 

The final toast was that of “ The Chairman,” 
proposed by Mr. C. S. Garland, and responded to 
bi'iefiy by i*rof. Louis. 


NEWS FROM THE SECTIONS, 


CANADIAN PACIFIC. 

Owing to the prohibition of ijubllo meetings by 
the Provincial Hoard of Health, the first meeting 
of the Section in the i)rcseiit session was not held 
until December 11 last. 

After the customary dinner at the University 
Club of Vancouver, an open discussion was held on 
” The Organisation of tin* Profession of Chemistry 
In Canada,” Prof. McIntosh reported on the 
action taken at the Convention of Chemists, held 
last June at Ottawa under the .ausinces of the 
Canadian Section of tiie Society, by which a 
(^hemists’ Organising Commit tee was ai>pointed. 
The i)iogress wiiich had hemi made in this work 
was indicated particularly witli regard to the defini- 
tion of a ‘‘chemist.” Following this, the various 
Ilritlsh organisat ions of chemists and analysts were 
discussed and the progress made by tlie Hrltish 
Association of Chemists in negotiations witli the 
Institute of Chemistry. In tliis regard it was 
pM, lilted out that the Institute had no legal slat us 
in Canada although it doubtless had considerable 
moral or pirofcssional etlect. It was coneinded 
that no further action by the Section wa.s in order, 
es|HH-ialIy in viinv of tlie memorial piresenttsl by 
Mr. P.erkeley, who represented tlie Section at (he 
Convention in June. 

On D(*cendK*r 11, members i)f the Seetlon at tended 
a k'cture under the auspiice.s of tin? ITiiversity 
Club of V’anconver, when Prof. D. McIntosh, of 
the University of Itritisli Coliimhia, gave a most 
Interesting deseripitlon of ‘‘War Gasi's.” The 
develoiunent of those on’ensive m.iterials was 
described, the unMliod of inannfacture. pirojeellon 
and absoriition by masks, ('ompared with equal 
woiglils of explosives, it was sliowii that the 
various types of war gases had a very great advan- 
tage on account of their diffusive and iHuietrating 
propMn'Iies and tiieir efl'eot in demoralising trnns- 
piortalion and rialucing morale. Tlie (piantity pro- 
duction of those gas(‘s in the United States was 
described, and also the development of new gases 
(In which resi'urch Prof McIntosh had bi'on actively 
engaged), q'he piosslbllltlc^ of extending- such bar- 
barous methods of warfare to the o.xtermlnntion 
of whole armies made It nooessar>^ that chemists 
of the allied countries should liot cease tbelr 
Investigations on this snb.1ect. Samples of the 
various substances used in filling shells and respira- 
tors were exhibited during the lecture. 


NEW YORK. 

At the January meeting, held at the Chemists’ 
Club, the chairman, Mr. C. E. Sholes, announced 
that the arrangement made to hold joint meetings 
with the American Chemical Society during this 
session would be cancelled. Owing to the cessa- 
tion of hostilities, the need for such an arrange- 
ment had now passc^d, and consequently the Apiril 
meeting will be held as originally planiUKl, and 
the Grasselll Medal wdll then be awarded. This 
medal has lM*en founded by the well-knoAvn com- 
pniny whose name it hears, and Is to be awarded 
each y<‘ar for the b{*st thesis which, In the opdniou 
of the Committee, suggests or records the newest 
and b(‘.st heli»s or accomplishments in apiplied 
chemistry. 

As a p)art of the business of this meeting, and 
In view of tlie very great events which had 
happiened slnc(‘ the hist, the cluiirman liad asked 
the vice-ch.airman. Dr. P, C. MePlhiney, to propiose 
a congratulatory resolution to tiie piarent FJociety, 
After some further remarks, the clinlnnnn called 
iipion Mr. C. 11. MncDow'ell, recently Chief of the 
(’hemical Divi.sion of the War Indtislrirs Hoard, 
to address the members, after w'hich Dr. C. F. 
Chandler, p>ast-president of tlie Society, addressed 
Dr. C, F, Cnttrell, of the Bureau of Mines, and 
presented to him the Perkin Modal for hi.s dis- 
tinguished work in the field of <‘lcr‘trical pm*eipita- 
tion. Dr. Clmndler’s speech, Dr. Cottrell’s reply, 
and an appireclatlon of Dr. CwtrelTs work on the 
de-emulsification of California oils by Mr. B. SIpieed 
will appear in the next Issue of the Transactions. 


LIVERPOOL. 

A meeting was held on February 21 In the Uni- 
versity to hear a piapMu* by Mr. W. Clayton 
on ‘‘ The Modern Concept ion of Emulsions.” Mr. 
A. T. Smitli was in the chair. 

The author started with a brief account of the 
physico-fJiemical theory und(*rlying the subjwt, e.g., 
Willard Gibbs* mathematical rehitionshipis bearing 
on surface tension and adsorption at the Interface 
of immiscible liquids, and tin* formulm of 
Freurnllicli and Donnan. The electrical forces In- 
volved in tin* disiH^rsion of an oil in a non-mlsclble 
medium so as to form an emulsion were tlien dls- 
cu.s.'jed, ivference lx*ing made to Ellis’s measure- 
ment of the piotentlal difference (P.D.) between the 
oil glohule.s and the continuous me<lium, rf>., about 
0 05 volt, Indeixmdeiit of the kind of oil us«h 1. This 
contact P.D. is intimately connoeted with the 
slahility of an emulsion and can be decreased (and 
the stability diTuinishedJ by the addition of, say, 
iniinTal acid. Powls showed in ltd! that If the 
P.D. is deereased there is approached a crlticjil 
value (about 005 volt) where an emulsion is most 
stable- and so the point of compk*te instability need 
not n(‘eo.ssarny eoineide with a zero potential, the 
so-ealh'd iso electric point. Of the theories which 
have been adva not'd to ('.vtilain (lie ]nv>ci*ss of emul- 
sification. tliose of Osiwald, Fischer, and the 
‘‘ Viscosity Theory ” were diseussi*d, and the work 
of Bancroft, Piekerlng. Briggs and Schmidt, 
Srhlaejifer and others was nJt'rrcd to. 

With regard to emulsion-formation in general, 
an emulsion of oil in water is prodnoetl if the 
emulsifying agent is a colloid soluble In water, or 
more easily wetted by water than oil, and an 
emulsion of water in oil Is obtaln(*d when the 
emnlslfying agent Is an oil-soluble colloid or is more 
readily wetted by oil than water. In the Investiga- 
tion of emulsions the nephelometer and the drop- 
plrM*tte or stalagmometer are useful lustnimenta, 
and there are possibilities in resi*arch on the elec- 
trical conductivity, etc,, of emulsions, in which 
direction little has been done hiUierto. 
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MANCHESTER. 

The adjourned discussion on the Chemical Engi- 
neering Group was resumed on March 1, with 
Mr. W. Thomson in the chair. 

Dr, J. Grossmanii, in a written communication, 
criticised tlie formation of the Group; in his 
opinion it might lead to disintegration, us member- 
ship would confer no si)eclal status unless a special 
charter were obtained. Under tlie conditions sug- 
gested, any wor, liman or works foreman could set 
up as a chemical engineer. After a few remarks 
from Dr. R. It. For.ster in siipjiort of the Group, 
Dr. W. R. Grmandy, replying to Dr. Grossmaiin, 
said that the new Group would confer no rights 
or title, being nierely intended to enable its mem- 
btTS to k(:ep their knowledge up-to-date. If a 
workman had sutliclent enterprise to join the 
Society and to attend the meetings of tlie (iron]), 
he would have a chance to attain a more impor- 
tant position in the lu'ofession The tendeiiey of 
the times was democrat le, and It was neee.ssary 
to demoeratise existing institutions. After .a 
lengthy discussion, in wiiich comparatively few 
members took part, the principle of the forma- 
tion of the new Subject tiroup was approved by 
a large majority of those who voted. 

In “ A Note on a Deposit in Refined Soya Roan 
Oil,” Mr. R. Rrightman described an investigation 
Into the nature of a wliit<‘ floeculent sediment 
which oc<?aslonalIy formed In tlie relined oil. Tlie 
amount was very small hut wa.s sutlielent to iniiibit 
burning; after removal by tiltratlon the burning 
power was restored, bet in a diniinlslied degr(‘e. 
By crystallisation from alcolioi, a wiilte neutral 
substnnee was obtained, which melted at 32° O., 
contained 7 fier cent, of sulphur, and liad a .saponi- 
fication value of {M3. The experliiKuits performed 
led to the eonclnsion tliat tlu' deposit consisted of 
a comjilex suljihon.ated glyceride. 

Mr. J. -T. Bloch tlien contributed ‘‘A Note on the 
Reduction of the Nitrile Group,” in which was 
recorded a numi)er of exiK'rimcnts with iienzyl 
cyanidi* and some of Its derivatives. The yield of 
phonylethylamine by reduction of benzyl cyanide 
with sodium and alcohol was made very regular, 
at 35 — ^10 per cent., by tlie addillon of toluene. 
Attempts to obtain otlier reduction juwlmds from 
derivatives of benzyl cyanide proved iinsueccssful. 


EDINBURGH. 

The Annual General Meeting was lield on 
March 11, Mr. D. B. Dott presiding. The report 
on the work of the session was read, and 

Mr. J. Straehan then presented a paper on “ The 
Origin of Errors in the Te.sting of Wood Pulp for 
Air-Dry Content,” 

After referring to the recent notable contributions 
to wood pulp testing by Lester (England) and Little 
(II.S.A.), the autiior slated that the adoption of 
official methods of samiiling had not led to the 
uniformity of results exjieeled. Errors are due to 
variations in distribution of moisture, and to varia- 
tions in conditions of testing, the chief eamse of 
the latter being inefficient methods of drying the 
samples. Specific errors in carrying out jailp tests 
are:— (1) Errors in selection of bales; (2) errors 
in drawing samples, in connexion with which the 
theory of pulp sampling as laid <lown by lA‘Ster, 
Griffin and Sindall was discussed and the mathe- 
matical reasons for varying the size of sample 
demonstraU^d by examples from actual practiw; 
(3) errors in moisture estimation, which are mainly 
due to bad designs of drying ovens. The question 
of tomi>erature of drying was fully discussed and 
a given of the conflicting opinions of 

chemists In Europe and America. The error aris- 
ing from drying at 100° C. ^ntil weight Is constant 


may be quite appreciable, and In the case of badly 
designed ovens sometimes very large. 

The second paper was by Mr. G. H. Gemmell on 
” The Duties of a Chemist in a Paper Mill.” The 
author stated that, as a rule, the paijer-mnker dees 
not employ a chemist, iKieause he has no very clear 
Idea of the kind of work he could give him to do. 
Tlierc are 55 jiaper mills in Scotland, and in 9 only 
of these are chemists employed. Six of the nine 
are in reeeiiit of a weekly wage, having no control 
or responsibility for the working processes, and 
Iieing entirely engaged in routine work In the 
laboratory. Why is this? One paper-maker is 
stated to have said that when he was making money 
he did not require a eliemist, and when he was not, 
he could not afford one. This is whore some think 
he wMis wu'ong. If lie had had the rigid, type of man 
w'hen he was making moiu'y, he w'oiild have made 
more, and probably w’oukl never have been in the 
latter position, ddie range of w'ork required from 
the ehfinist varies with the type of mill. In t‘spail.o 
mills, he siionld have control of the boiling, wash- 
ing, evaporation, and causthislng of tlie soda 
liquors, and In tlie laboratory slioiild be able to 
uiak(‘ exiKuimenlal boilings to determine the 
Iheoretleal yield of fibre, the proportion of bleach 
required and the loss in iileaehlng; he should 
examine tlie lime sludge from tlie caiistieising 
kiitles, Uie bleach sludge, and perform laboratory 
t(‘sts on the caustic bleaeli and alum liquors, etc. 
Dealing with tlie importance of eluTking wood jiulp 
deliveries, the auliior slated tliat in 18 years his 
linn had samph'd and tested for moisture JSOk 
deliveri(‘.s, represMuil ing ir);l,lS2 Ions of w^ood pulp. 
Of these, 1142 paiviis wnu’e short weight, to tlie 
extent of 4412 tons, reiiresenl ing a money value of 
£71,300. It Is strange, iuit true, that there are 
still paix'r mills in Seolland wiiere the wood pulp 
Is n(‘v(‘r tested. In others, the timekoepor, store- 
keeper, or ofiiee lioy makes the test. The author 
then euumerated a niiniber of other duties which 
slioiild fall to tile lot: of a (tualUied paper-mill 
eheinlst, and coneludod by asking, ” Where can 
such a man be found? ” Answ’er : he must grow 
and deviioji in the mill, i'he jiapor-maker sliould 
jilek out aonio of his young men and give them 
ftieilltles to obtain the necessary training. 

Mr. Dott showed a sjun iinen of snlpliate of iron 
which had erystalHsixl in slalaetite form on lla* 
roof of one of the mines at Wally ford colliery (Mid- 
lothian). He found firro per cent, calculated as 
Fe80^7Il,(). Tlie reniaindiT wais mostly sodium 
.suliiiale with a small proportion of aluminium and 
inagneslu m sulpha tes. 

The lion. Secretary’s report states that seven 
meetings w'cre Iield during the session, and that the 
average attendance was 35. The liiforinnl meeting 
laid in .Tanuary was Varlieulaiiy suceessfnl, and 
it is proposed to liave a similar meeting next session. 
Tw'o Interesting meetings wau’e held at works, and 
the Section is greatly indebted to the iimiiagers of 
the North British RuIiIkt Co., and of Messrs. 
Brunton’s Re.search La liora lories, Mussefinirgli, for 
their hospitality. The invitations to attend the 
meetings extended to the inemhers of the Universily 
Chemical Society met with a satisfactory response. 
Th(‘ Committee urges tlie members of the Section 
t,<> bring the meetings to the notice of the younger 
chemists of the dislriet., and to give them a cordial 
invitation to Ixi present. 

The membership of the Section has Increased dur- 
ing the past session from 111 to 13(5, an Increase of 
25; there are also several apiillcatlons for meinlier- 
slilp at present before the Council. An aiipeal Is 
again made to the members to do all In their power 
to Increase the membership. Mr. D. B. Dott, w’ho 
has been chairman of the Section for the last two 
years, retires by rotation at the end of the present 
session. Tlie Section owes much to him for his. 
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unfailing Interest In Its work. Four members of 
tlie Committee retire by rotation, viz. .-—Messrs, 
j. G. Annan, J. Rutherford Hill, A. W. Sim, and 
Allan Smith. 

It will be rememlx^red that In February, 1918, the 
Section convened a meeting of chemists resident in 
Edinburgh and the East of Scotla?id, to consider 
the better organisation of the chemical profession. 
Arising out of this meeting, a local Section of the 
Institute of Chemistry was eventually formed In 
October, 1918. Tlie work of this new society will 
not conflict in any way with tliat of this Section; 
on the contrary the Committee is fully confident 
that the best relations will obtain between the two, 
and that their mutual interests will be furthered 
by co-operating, when necessary. The new list of 
oillcers is as follows Chairman Dr. D. S. .Terdan, 
Vico-cbairinan Dr. II. E. Watt, Hon. Sec. and 
Treasurer Dr. A. Lauder. Commitlee : Mr. A. T. 
Adam, Dr. A. C. Cumming, Mr. A. M. Cameron, 
Mr. D. n. Dott, Prof. J. Hendrick, Mr. R. D. W. 
LuiT, Mr. A. Mlddlema.ss, Mr, H. D. Porritt, Mr. 
,r. W. Romanes, Mr. W. L. Thomson, Prof. J. 
Walker, Mr. A. W. Williams. 


GLASGOW. 

At the February meeting, IVIr. J. Bibby pre- 
sented a paiK^r on .soim* recent developments in the 
( lectro-metulhirgy of iron and steel. Mr. Qiiintin 
Moore pre.sided. After referring to the advantages 
])o.ssessed by I he (dectric method of ore rediietioii, 
viz. the attainment of a much higher limit of t(‘in- 
iwrature and tlie transfm'ence of heat energy to 
the material out of eontaet with oxidising ga.ses, 
Mr. Bibby proceeded to d(‘seribe (he manufaeture 
of pig iron by electric smelting, and to compare and 
contrast It witli (lie ordinary blast furnace method. 
The electric furnueea are usually built in units 
of 4000 h.]). liaviiig a caiiacity of 1000 tons per 
inonlli. The electric furnace is especially suitable 
for the refining of steel, since a reducing atmospben* 
can be maintained abovi* the i)ath, but in order to 
ensure iinirormity in (lie reactions it is essential 
to maintain a regular luvit distribution over the 
baili. Four electrodes are found to be suiliclent 
for a SO'ton furnace. 


MEETINGS OF OTHER SOCIETIES. 


MANCHES'rEU LPrERAUY AND PHILOSOPHIC 
SOCIETY. 

A paper entilled “The Post-graduate Training 
of the Works ('Iieinl.st “ w^is ivad by Mr. F. 11. 
Carr, at the meeting held on Marcli 4. The Presi- 
dent, Mr. W. Thomson, was in the chair. 

Ihe aiiUior said that the comparative dearth in 
this country of highly couipcteiit technical chemists 
had frequently given rise to discussions, but these 
had as a rule bemi critical rather than construc- 
tive. He suggested that there was scoi>e for Insti- 
tutions devoted primarily to the post-graduate 
training of chemical students who intended to 
siieciullse in the aiiplied aspects of their science. 
In such institutions, Instruction would be given 
not only on a wide variety of technical proee.sses 
for the manufacture of chemicals, and In opera- 
tions In each technical department, from the draw- 
ing office and the power house to the Bi>ecial 
chemical plants, but nl.soTn the whole question of 
economic and statistical control of works iirocesses. 

produced should cover an extremely 
Wide range, and should be kucU as might lx? re- 
quired In relatively small quantities such as exlst- 
mg manufacturing firms would not find It worth 
While to produce. In this way the Institutions In 
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question might, in course of time, accumulate 
stocks of chemicals comparable In variety with 
those In the possession of certain German firms 
on whose resources research chemists in all parts 
of the world have had to rely. 


SOCIETY OF DYERS AND COLOURISTS. 

The pajxjr on “ Effluents,” read by Dr. H T 
Culvert to the We.sl Riding Sectioji on March «' 
was mainly concerned w-ith waste liquors from the 
textile trades. To these Iradt's (which in 1913 
produced goods valued at £409, ODD, 000) the ques- 
Uon of water supply is of very great importance. 
Local supplies are becoming exhau.sled, and further 
supplies, if available, will have to Ik* brought from 
a distance; so that quite apart fiom the increased 
co.st of labour and materials, the manufacturer 
will liave to pay more for iiis water. In the use 
ol walei lor manufacturing pijr])OiSi!s there are 
many opportunitks for conservation, either by 
re.slricting the use, or by n‘-u.sing water for more 
than one process witli or without an intermediate 
purification. 

At the present time about half the manufac- 
turers In the country discharge their eflluent.s into 
the public sewers, and it is very de.slrable that 
legislation applicable to the whole country should 
be pas.sed at an early dale, in order tliat manu- 
facturers may make terms with tlie local authority 
for the reception of their eflliients. 

Dr. Calvert (hen suggestt|l a numl>er of lines 
of re.search in the recovery^of by-products from 
efliuents, and expressed regret that no serious 
attempt bad been made during the war to rwover 
pota.sh from wool soon rings. The trade proc-esses 
which give rise to polluting liquids In the textile 
industry may he divided into those in which the 
raw materials are prepared for further operations 
by the removal of nalurully adhering substances, 
ami those in wbioh the semi-mamifactured goods 
arc finished or dyed. The ellhauits from ihe 
former cla.ss contain ns a rule much more organic 
matter than those from the latter, and ihe method 
of pill ilicat. Ion has to be selected in accordance 
with this fact. In all cases it is necessary to 
remove smspinided solids and to neutralise the 
(‘flliient before it umh'rgoes further treatment by, 
preferably, filtration through biological filters. A 
plea was made for a more sclent ifie consideration 
of sedimentation problems with regard to the 
removal of suspended soliils. 

AVliereas the blok)gical method has bcKui applied 
mainly in the purification of domestic sewage, 
rliemieal treatment hy water-softening has l)een 
(he rule in the purifying of trade wastes. In 
l)oth cases effort.s have bc'en made, with some 
siieces.s, to economise space in tlie construction of 
plant on limited sites. Further progress will bo 
em'eted when maiuifacturera come to regard 
effluent treatment as one of their mnniifactiiring 
T»rocesses, and to reall.se that such treatment, even 
If apparently unprmluctlve, may be economical bv 
allowing of tlie use of river w-ater instead of 
towns’ w-ater. 


THE CERAMIC SOCIETY. 

At a meeting hold on March 10, at Stoke, Dr. 
J. W, Mellor contributed “ A Note on Blue Glass.” 
In the early day.s of Zeppelin raids, there was a 
demand for a blue glass for lamp bulbs. Nothing 
seemed simpler than to colour the glass with a 
little cobalt oxide, but it was found that the 
Im^andesceiit filament appeared red thi-ough this 
coloured glass, and to a short-sighted person the 
lamp seemeil to glow with a red light surrounded 
by a blue halo. It was therefore desired to cut 
out the red rays. 
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The ordinary use of blue In the laundry, and 
the Bimllar application by potters of blue stain 
(made with cobalt oxide) to correct the ereainiy 
tint caused by iron oxide In their white bodies, 
suggested that the iutroduetion of a green-colouring 
oxide into the glass might servo (o cut out or 
mask the complementary red. Copper oxide was 
first tried, but failed to cut out all I he red; a small 
proportion of chromic oxide willi (he coball oxide, 
however, proved perfectly satisfactory, giving a 
glass which transmitted no(l)ing but bhu‘ rays. 

Photographs of tlie absorption siax-tra of the 
various glasses showed tlieir clVects on the light. 

The staining mixlun's for the gla.ss were com- 
posed of 20 parts copper oxide to SO, 40, 20, 10, 
and 6 cobalt oxide, tlie p(*rci‘iitages used as stain 
being 2*5, .‘i, 4, .'J. and 5 respectively. Also 20 parts 
chromic oxide to 200, 150, CO, 2.5, and 10 cobalt 
oxide, the juTceutages \is(‘d as stain Irtdng 2*2, 1-7, 
1*2, 00, and O-C resi)ectlvel>. The percenlagt'S used 
of the s('parate oxides were 4, 2, and 0*4 for 
copiK'r oxid(', cobalt oxide, and elirouiiuiu oxide 
resr)eotlveIy. 

The glasses w<‘re annealed and then ground down 
to plates of Oo mm. thickness. The spark sjjec- 
trum of nickel (in air) was \is('d as a standard, 
and each exposiiri' was for thirty st'oonds. 

In passing it Avas noticed that in tin* cure of the 
chromle oxide with eohall oxide glasses, a tint 
approacliing riil)y re<l was .sometimes developed. 

A paper on “ Pottery on ila' We.st Coast of 
Africa ” Av.'is r('ad l)y Mr. 1>. Uoh<*rts. 


ROYAT/ SOCIICTY OF ARTS. 

At a meeting held on March 5, Prof. Wyndhain 
R. Dunstan in (lie chair, a paper entitled “ The 
Rubber industry, Pa.st and Pr(‘.s(‘nt ” wa.s read by 
Mr. B. D. Porrilt, chief clumdst to the Norih 
British Rubber Co., Idd., Kdinbnrgh. 

The first extensive use to which rubl>er wa.s put 
was in making waterproof cloth, and this branch of 
the indu.stry received a great impetus at the time 
wdien the making of coal gas iH'gan to be carried out 
on a large scale. Idttle fiirtJier progress was made 
until 1840 when Ooodyi'ar in Animdea made the 
discovery of “ vnlcani.s.ation.” The details of the 
process were ke])t secret, but llaneoek. working in 
this country, siim‘ed(.Ml in I8i;i in repr(Mlneing the 
iieces.sary conditions after a long series of exiM‘rl- 
ments, Altliough (Joodyear was miflonhledly the 
first to jirodnce articles of vuleanl.sed nihlw‘r, 
Hancock imist U' regarded as lli(‘ “ Father of the 
Rubber Indu.stry.” as his ejtrly work .siifiidied us 
with the (‘sseniini processes of milling, compound- 
ing, moulding and spreading rul>her. 

The develo! iineril of tlx' industry T»rogres.sed 
rapidly at inis period, hut for the past sixty years 
no fundament/. I impiovements have b<‘en effeered In 
manufactnriijg op(‘rntions. lOnormons changes finvo, 
however, taken place in the character of the 
industry, Hancock was probably the first to 
suggest the po.ssihillty of cultivating caontclnnic- 
bearing plants, a project to which he <lrew 
attention in 18rM. This was snbs<>qncntly reall.sed 
as a result of the enterprise of Wickham' to whom 
the plantation industry largely owes its inception 
It Is as producer and not as mannfnctnrer that 
Britain now retains a predominant plar-e in the 
rubber world, 70 to 80 I'cr cent, of the world’s 
minnly btdng now prodnc<-d within the Empire. 

Turning to manufacture, the lecturer T>oin(ed out 
that whereas In ton years the Fnlted States had 
Increased its consumption of crude rubber from 
24,000 to 177.000 tons. Great Britain, the next largest 
manufacturer, increased hers from 14,000 to 2tl,000 
tons. If the British manufacturer Is to compete 
successfully with his rivals In the world’s markets 
the practical man of the eaffy days must be supple- 


I niented by the modern trained specialist. The data 
necessary for developing factory control, evolving 
' new processes of manufacture and devising fresh 
applications for rubber, can be obtained only by 
systematic and careful research Into the chemical 
and physical proiierties of caoutchouc and other 
colloids. 

In spite of the enormous amount of attention given 
to the problem of synthetic rubber during recemt 
years, a siitisfaclory substitute has not yet been 
pnxiuced. Nevertludess, the rubber trade might well 
contemplate the future ami decide whether the risks 
Incidental to existing conditions are suflicleiit to 
justify, on commercial and national grounds, the 
co.stof an investigation into the synthesis of rubber. 


In his paper on ” The Distribution of Heat, Light 
and Motive Power by Gas and Electricity,” read 
on March 19, Sir Dugald Clerk dealt ^dth the 
relative efficiency of gas and electricity with sjAeclal 
reference to coal conservation. About 20 million 
tons of coal of an average calorific power of 13,000 
B.Th.U. are carbonised yearly by the gas Industry, 
and the average thermal efficiency, when all th(‘ 
products are burnt, l.s about 71 per cent., 25 per 
cent, of this being attributed to the coke and tar. 
If (he whole of the 29 per e(mt. of heat lost in 
ga.sllicatlon is debited to the gas, the (liermal 
efHelency of the gas-making process is reduced to 
40 per cent. The electrical industry generated 
4(i74 million units In (he year ending March 31, 
1918, from 7*3 million tons of coal of calorific power 
11.<»00 B.Tli.U. Idle amount of lieat ohlninahlo 
t from the current prodnci'd was S-5 per cent, of the 
heat of the co/il. Hence the relative efficionev of gas 
and electricity was 4t;r8-5 = .T4r 1. Allowing for 
unutilised heat in gas fires, the relative efficiency 
heeoines 4:1. 

The inverted in<’nndeaeent gas lamp requiros 
47 B.Th.ri. for each candle-iwer honr obtained by 
file consumer, the l-w’itt eleetrie lami> requires 
54 B.Th.U. and tlie }-watt lamj) 31 B.Th.U.: i)ut 
the high imessure Incnnde.scent gas l;imp requin^s 
only 2d B.Tli.U., and the electric arc lamps only 
15 B.Th.U. Thus tliere must Ix^ Ici'en comiw'tltion 
between gas and electrleity for lighting pnn»osea. 
As regards i)Ower. an ordinary g;is engine working 
at <5 per cent, of full load will deliver, in actual 
honse-power. 11 cemt. of the lu'at us(‘d at the 
gas works: an electric motor will give 9*8 i^^r cent, 
of the heat iis(m1 at the (dcciric generating st.ation. 
Therefore the rcl}illv(‘ efficiency of production and 
distrihnlloTi In this case Is about I *9 : 1. 

With regard to the proposed establishment of 
elcciric KjqKT-.stntlons. fhe author pointed out that 
the anticipated efficiency of 19'9 cent, wms 2 3 
times greater than that acinally achieved, on the 
average. In (he past. But (he gas Industry also 
anticipated great Improvements, and in tlie near 
future expected to attain an <'ffieiency in gas pn^- 
d net Ion of 75 per cent., and of 93 per cent, in dls- 
trihntion. Assuming the distribution of coal gas 
generated to be 55 per cent, for lieating, *35 rn^r c*mt. 
for lighting and 10 per e(*nt. for motive power, the 
snhsittuflon of oleetrleity, generated at existing 
power stations for all llm'e purposes, would 
Involve the consumption of 2*95 times ns much 
coal; and even If the anticipated effleleney of the 
super-power stations w^ere attained, and no improve- 
ment.q were efTeeted In gas production, the coal 
consumption would still be 1-01 times greater. The 
use of electricity as the sole source of heat, light, 
and power xvonld be fatal to the pro.sperlty of the 
country. There was plenty of scope for eleetrlclt.v 
for special purposes, and It could not be dlarjensed 
with. All coal should be cnrbonIs<*d l)efore com- 
bustion. whether for domestic or Industrial pur- 
jmses; and where the conditions permltfed, ns In 
the case of municipalities, gas and ele^rlclty 
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should be generated at the aame works so tbat 
waste heat *couId be utilised, and the coke 
employed In adapted steam-boiler furnaces for the 
production of electricity and for other purposes. 


INSTITUTE OF CHEMISTRY. 

The Tendon and South-Eastern Section of the 
Institute of Chemistry was formed at a meeting 
held at 30, Russell Square on March 14. 

Sir Herbert Jackson, President, In o[)€ning the 
proceedings, said that the Local Sections already 
formed had demonstrated their uselulness and 
were taking an active part in assisting the Council 
In promoting the luhTcsts of the profession of 
chemistry. The Council desired that Local Sections 
should have a free hand in the conduct of their 
business. 

Dr. Pemard Dyer having been elected to the 
Chair, the Section was declared duly formed. A. 
Committee was elected as follows; — Mr. C. T. 
Abell, Dr. 0. L. Brady, Mr. A. J. Chapman, Miss 
E. M. Chatt, Dr. Bernard Dyer, Mr. A. V. Elsdeii, 
Mr. Norman Evers, Mr. ,7. A. Gardner, Mr. C. S. 
Garland, Dr. W. H. Gibson, Mr. W. 11. Harrison, 
Mr. E. M. n.MwkIns, Prof. J. W. Hinchley, Prof. 
P. H. Kirkaldy, Mr. F. H. Lees, Mr. T. Macnra, 
Mr. W. A. C. Nowman, Mr. F. M. Potter, Mr. F. M. 
Ray, and Mr. J. Mlln Thomson. Mr. W. Bacon 
was apr>olnted Hon. Secretary, pro tem. 

The . draft rules for Local Sections were pro- 
vlsionnlly adopted and a general discussion ensued 
on the proposed revision of tin* b.v(‘-laws for the 
election of the Council of the Institute. 

At n meeting of Fellows and AsKoclate.s held 
recently at Newcastle-upon-Tyne, it was decided to 
form a Local Section. Prof. P, Phillips Bedson 
presided, and the Registrar of the Institute was 
also f>rosent. A (’omniltteo w<ms appointed consist- 
ing of Prof. Bedson, Dr. J. T. Dumi, Prof. II. Ivouis, 
Mr. R. A. Moore, Mr. C. IL Ridsdale, and Mr. 
Tliomas Wallace. The Commit tee was empowered 
to add tiiree to its number, and Dr. Dunn was 
appointed Hon. Secretary, pro tern. 


INSTITUTION OF ^MINING AND METATJAJRGY. 

The Volatisallon of Gold ” was the subject of a 
paper read bt^fore tills Institute by Sir T. K. Rose 
on March 20. The results of the Inve.stlgatlon showed 
that at the temiicrnt iires of indu.strial molting 
furnaces, lOOiF— LWo (^, the volatlsation of gold, 
even in a strong draught, Is so exceedingly small 
that it cannot be measured with accuracy. All 
alloys of gold with silver or copper suiTer apjire- 
clable loss through this yause unless they are 
protected with a e<n’er of slag. The loss is due 
to the ejection of very minute globules of the alloys 
when the occluded gases leave the molten mat«‘rlal. 
Those alloys which when molten take ut> oxyg(‘n, 
spirt or effervesce when idact'd in a reducing atmo- 
sphere; those which oeclmle hydrogen, or carbon 
monox'lde, l)ehavo similarly In an oxidising 
atmosphere. Fine silver and Its alloys with 
copper also spirt freely. 


The Salteu’s Institute of Industkiai. Ciik.mistuy. 
—Post-graduate fellowships have In^en awarded to 
the undermentioned students of chemistry whose 
training has Unm interrupted by war sm-viw. Tlieir 
studies will be pursued aj the universities or col- 
leges indicated : W. H. Gough, B.Sc., and W. A. 
Hnward, B.8c. (Imperial College), Cnpt. L. J. 
Hudleston, B.Sc. (Rending University College), 
Llent. K H. Ftnunders and G. M. Wright, B.Re. 
(Cambridge University), P, N. Williams, R.Sc. 
(Liverpool Unlversltv), and Lieut. D. 0. Vining 
(Finsbury Teebnical College). 
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NEWS AND NOTES, 


CANADA. 

Maple Sugar and Syrup.— The Canadian maple 
sugar and syrup crop of 19R1 should be a good one. 
Dealers report many inquiries by the export trade, 
and prices will be profitable. Only 50 fier cent, of 
the sugar maples In the average sugar bush are 
tapped for a crop of sugar and syrup each spring. 
Prices have been higli during recent years, and 
the demand has been greater than the supply. 

I There are prospects of large orders from France, 
where the sugar has been introduced by Canadian 
soldiers and a taste for It aajulred. 

The eastern townships of Quebi'c form the centre 
of the world’s supply of maple products. The 
acreage under majile In Canada Is ri.50,(K)0, of which 
tw^o-thlrds is In Quebec. The number of producers 
of maple sugar and synii) In Canada is stateil 
to b(^ about 45.000 (see this J., 1018, 277 u). 

Pulp aod Paper.— The Canadian Bureau of 
Statistics places tlie total capital Invested In the 
pulp and paiK^r industry In the Dominion, includ- 
ing land, buildings, machlmTy, slocks on hand and 
“working” capital, at £37.274,081 for 80 com- 
panies, 31 of which are engaged In the manufac- 
ture of pulp, only, 20 In the manufacture of paper 
only, and 23 in Iwth pulp and paiMT production, 
'rile aggregate value of production in 1017 was 
£10.210,704. 1 

The technical section of tlfe Canad.a Pulp and 
Pat)er Assooi.it ion lias organised an educationai 
campaign for its workmen, and t(‘xt books are 
being prepared. Tlie sum of S30.000 has betm sub^ 
scrilK-d by 'the pa Tier industries In Canada and the 
North Eastern ]>art of the United States for the 
purf)o.«e of developing technle.al education among 
the employees. In this way it is hoped to facilitate 
the provision of a greater mimlKu* of workers 
capable of directing large scale plant and m»ll 
operations. 

Engineering Institute ol Canada. — The annual meet- 
ing of the Engineering Institute of Canada was 
held at Ottawa from Ft'bniarv 11 — 15. The 
president -eleet, Lient.-Oil. R. w. Leonard, Is 
also [iresldiuit of the (’oniagas Reduction Coni- 
pan.\% one of Mk* largest iirodiaxu's of relined silver 
in Canada. Some four hundixsi memliers were 
present and various engineering topics were dis- 
cussed, such as highway engineering, tunnelling, 
eleetritieation of railways, and production of Cobalt 
silver ores. Both Provincial and Dominion 
Governments are preparing to 8ix.‘nd large sums 
on national highways, and this particular branch 
of engin(H*ring will be very imiiortant in Canada 
for many years to come. In his address, Licut.- 
( ol. Ivi'onard st.ated that Miei*e wore tliroc com- 
panies in Ontario engaged In the smelting and 
refining of Cobalt ores. Formerly the refining was 
carrh^l out abroad, but this policy Is found to 
bi» very detrimental to Canadian industries, and 
now most of the cobalt used In the world is made 
In the (’nnndlan works by reduction of the oxide 
with carbon and melting the metal in an eUK'tiie 
fnniaoe. The cost of mining, ndlling and refining 
the fine silver imodnced In 1918 by the Conlagas 
Co. amounted to 41'3t5 cents f»er ounce*. 

AUSTRALIA. 

Tasmanian Iron Ore Deposits.— 'The Australian 
Federal Government has anininMl a twelve months’ 
oiitlon over the Blyth River iron ore derosits In 
Tasmania. The price asked hy the jiresent owner 
la £110.000 In cash, or ffiO.OOO cash and one- 
twentieth Interest In any company to be formctl, 
the bnpRal of such companv to bt* not less thaw 
£l,(K)0,00Q.-:(/fon and Coal Tr. Rev., Mar. 7, 1919.) 
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Coal Discovery in Queensland.— It Is reported 
from Queenslfind that coal has been discovered on 
a large area ol land lield by the State on the Slyx 
River, between Rockhampton and Mackay, and 
boring operations have disclosed a seam 5 ft. (1 in. 
thick. When the railway to Mackay has l)een 
completed, the new coalfield wiil be linked np with 
the northern sugar area, and siipiilles of coal will 
be of great importance to the nine sugar mills 
operating in that di.strict. Shaft sinking has been 
started. — (Iron and Coal Tr. Rcv.^ Mar. 7, lOllt) 

SOUTH AFRICA. 

Science and Industry in South Africa.— The Minister 
of Mines and Industries has ai)proved of an amal- 
gamation of the Iiuluslries Advisory Hoard and 
tile Scicntitic and Technieal Committee. Tiie amal- 
gamated body will l>e known as the Advisory 
Board of Industry and Science. The Minister has 
iKHiii pleased also to approve of the following 
nominations : Mr. C. O. Smith, chairman of the 
Industries Advisory Board, as chairman; Mr. 
Bernard Priw, chairman of the Scientillc and 
Technical Commitlee, as dejaity chairman; and 
Mr. K. Chappell, vice-chairman of the Industries 
Advisory Board, as (\o\)\i\y-choivmn\\.~ (Official.) 

Van Rhynsdorp Marble Deposits. — A report has 
lieen received from llie Insih^clor of Mines, Cape 
and Free State Insia'ctcnale, respecting a marble 
proposition wbiclj has he(‘n optaual up in I he Van 
Rhynsdorp di.siriet of the Cap(* ITovince, and 
which is about to l>e r>\j,i(>itcd on a commercial 
sctile. The dcj^oslt coelains largo re.servc's of 
marble, which are n'diiy accessible and easily 
mined; and tlie mineral is said to cut and j^ollsh 
splendidly. The company wiiich is to develop tlie 
proposition has already bonglit cutting and pollsli- 
Ing machinery, and is preparing to transport it 
from Johauneshnrg to the property. 

The Salt Industry. — During the last five or six 
years the salt indmstry has made such strides 
that the local production is now snfTicient to meet 
all demands, besides leaving a small margin for 
export. In Ifilti, the Union imi)orted n,8(>4 tons 
of salt (including 1210 tons of rock sail), whereas 
in 1017 the imports had fallen to 2r>:»t» tons. On 
the other hand, exports during tlie same iKU'iod 
rose from 47 tons to 3025 tons The latter figures 
refer 1o coarse and table sail only, as rock salt 
does not occur in the Union, altliough there ajijiears 
to be no reason why artificially prepared rock .salt 
.should not he tiroduced locally at a price equal 
to that of the imported article. The total i>ro(l ac- 
tion of salt of all kimls in the Ihilon iner(‘ased 
from 47,tM)2 tou« in lOl.'i to 57,084 tons In 1017.— 
(R. Afr. J. ItuL. Dec., 1018.) 

The Steel Industry.— In the (lovernnnmt Mining 
KnglneeC.s Report for 1017 reference is niMd(‘ to 
the present i>osition of tlie Union’s steel industry. 
At the Union Steel Cor]>orntion's works at Vereenl- 
glng, rails, bars, angles, skip wheels, Uh^o wheels, 
cast steel pistons for the South African Railways, 
and stc'cl castings for hydraulic presses for baling 
wattle bark, etc., are being produced. Tlie chief 
Items of plant are a 10—12 ton Siemens gas-fired 
open hearth furnace, a 20-ton Siemens regemma- 
tive furtijicc,, a 22-in. cogger complete with pro- 
ducers and steam-raising plant, a gas-fired regenera- ! 
tive fnrna(;*e for the cogger, and a complete nut i 
and bolt making plant for sizes np to in. 
diameter. Two Ml-ton Ilf'ronlt electric funnicea 
are to be installed for the lairpo.se of carrying 
out a contract for 10,000 shoos and dies for the 
mines, but they will also be capable of producing 
the highest grades of tool steel, etc. Steel cast- 
ings up to 5 tons weight havo^»^n produced, and 


to meet exceptional circumstances castings up to 
10 tons could be dealt Vf ith.— (Official.) 

BRITISH INDIA, 

Cinchona Cultivation in Bengal.—The output 
of quinine from the Indian factories for the three 
ycar.s 11)10—18 is stated to be 192,000 lb., an average 
of 04,000 lb. per annum. The Indian plantations 
appear to he Increasing their ouli)nl, the figure for 
tile year 1917—18 being 018,07;{ lb., and owing to 
the fact: that the consumplion of tlie quinine 
factories was only 054,095 lb., llie amount of 
import tal bark .so used has shrunk from about one- 
tiiird of the total consumption (as in former years) 
to quite a small p(*rcentage of the whole; and the 
I country would appear to be very nearly able to 
supply the factories with their full requirements. 
Tlie hark liarve.sted is apparently of fair quality 
although not up to the standard of tlie average 
I sliiianeiits from Java. The average iiercen- 
tage of quinine sulphate Is given as 4-50, and 
from tile production of other alkaloids for the 
year, one may deduce that the hark also contained, 
approximately, cliichoiiidine and cinchonine sul- 
phate* 2*0 per cent., quinidine sulphate 0'2 per cent., 
and amorplions alkaloid as sulphate 0-2 per cent. 
A considerable protiorllon of the factory output 
in the form of fidirifuge, 8518 lb. having hwn pro- 
duced, as compared with a total output of quinine 
.siilpliate of 29,117 lb. This febrifuge coutaiiis 
presumably the hulk of the eiiiclionine present in 
the hark with small projiortions of the remaining 
alkaloids. 

The average cost of the hark is given as $-05 — 
$•07 per Ih., whicli would make the cost p(‘r unit 
of quinine in bark (assuming that the average 
test given above is correct) about 0-Oild. As regards 
manufactured qiiinlni' tlie cost of extraction is 
given ns ])er Ih., bringing the total cost of 

the (iiilnine sulphate jirodiieed by the Indian 
Government lo S2-10 per lb. The Indian Govern- 
ment was therefore able to (Ustrllmto quinine 
sulphate at a coat of about Tid. per oz., while the 
lowe.si. market rate during tin* iKudod was 2s. ild. 
— (T/.N. Com. Jan. 28, 1919.) 

Government Ironworks in Mysore. — A Govern- 
ment ironworks is lo Ik' erected at Berikiiuir, 
Mysore. The scheiiK^ will be (“iilirely financed by 
the Mysore Governimuil, and its management 
[ilaced nnd<T tlu? control of a lioard of ttirec repre- 
sentatives of the Government and two of the ^I’ata 
Iron and 85te(d Co., wliich will iiiainifacture pig- 
iron for I he Mysore Government.— (//‘on and Coal 
Tr. Rev., Mar. 7, 1919.) 

Mineral Output in iai7.— The notable increase of 
over :M per cent, in tlie production of clirome ore 
was inniiily due to the ojicrations in Baluchistan 
and Singhblimii. The latter locality also cord rlimted 
a v<T.v gnait inen^ase In copjicr — 20,108 Iona as 
against 217.5 tons in lOlO. It Is hoi>ed that the 
.snadting operations of the Cape Copper Co. will 
add further to the production of this metal. The 
Tata Iron and ii>\,ee\ Co. produced 107,870 tons of 
pig iron, and 114,027 tons of steel, Including steel 
rails; whilst the Jhmgal Iron and Steel (^o. pro- 
ihicerl 80,202 tons of pig iron and 2250 tons of cast- 
iron castings. The jiroduction of Jadeltc Increased 
from 578,5 owt. to 5^)01 cwt. There was a V(‘ry large 
increase In the output of lead from the Bawd win 
mines, viz., 71,000 tons In 1017 against 14,000 tons 
In 1010. The value ‘Of the salt production 
was £08.5,1.57, as compared with £728, .558 in the 
previous year. Of the rarer ores, the oiitimt of 
molylHlenlte rose from 202 tons to 020 tons; and 
the 20 Tier cent. Increase In the output of wolfram 
was contributed to by the Rajpntnna States, where, 
however, operations are limited by the scarcity of 
water. (See also this J., 1919, 8 B.) 
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UNITED STATES. 

Change Over Plans and Activities.— The United 
States Government Is said to have about 
1^300,000,000 invested in chemical plants, and that 
It intends to dispose of some of these establish- 
ments at an early date. No decision has been made 
with reference to the future of the nitrate plants 
in which at least $75,000,000 is invested, A fairly 
adequate idea of what Is involved in getting Ihc 
^American chemical industry upon a souud ijeace 
foundation may be obtained from a recent offer by 
one lirm to sell Its war plant costing $100,000,000 
for a mere $0,000,000. 

The great plant, costing $0,000,000, established 
In California to work ui»on kelp has been closed 
down. The primary product of this plant was 
acetone and not potash, ns some think, and it is tlie 
property of a powder company which used all the 
acetone for its own purposes. Investigations upon 
solvents of other kinds, and upon a variety of kelp 
products, are being eon tinned, some of the work 
being still upon u laborjitoiy scale. 

The Goveiniueiit is interesting itself in the per- 
inaueney of the American potash industry and the 
Hecretary of the Interior is interested in a Hill 
recently introduced with that obleet. 

Now that toluol and other needed raw nuaterials 
are plentiful the dye manufueturers are paying 
more alUuition to needed vat. colours. At least 
three can now be obtained, ineUiding indigo, in 
ample quantity. 

Solvent Recovery.— rile solvent, r(‘eov(‘ry plant 
now being installtal by one of the great rubber com- 
panies is designed upon new lines and is calculal(‘d 
to save about 20,000 gallons a moutb. One of (he 
novel features involvi's ininiersing an entire pump 
in a bath of oil in order to eonlrol tlie teinrieratur*' 
and prevent undesirable condensation of vapours at 
that point. 

Burnt Clay for (iravel in Concrete.- At oiu* of 
the Southern shii>yar(Is no gravel for oonerete ships 
was to be had, and tlie nu'lhod ndojOed to remedy 
the delieiency has aroused soin(‘ interest. The 
native clay was tired al tin* correct speed and tein* 
porature In a rotary kiln, and tlie resulting hard, 
porous lumps of the right size made a strong eon- 
erete more buoyant tlinii tlie usual material. 'Pile 
resulting ships are of higher rating with ros]X‘et 
to carrying eapaeily than tho.se of ordinary con- 
crete or wood, and nearly equal to steel ships. 

Work of the Bureau of Mines. — During 11)1^ the 
Bureau of Mines devoted almost its entire efforts 
to war purposes. Perhaps U s most notable achieve- 
ment was the development, of a great laboratory In 
Washington for the study ofgases used in warfare. 
Starting with a small nucleus of men, about fifty 
in nuinbor, who had been eug.aged In the study of 
mine gases, the chemical staff had grown to 1700 
by the end of 1018. d^'lic Bureau also contributed 
to the develoiiinent of an efficient mine-rescue 
breathing apparatus, carried out numerous tests 
on explosives and acted .as a central sonrc<? of 
technical Information on the subject of fmd con- 
servation, advising the U.S. Fuel Administration 
in this connexion.— (Uofl/ Age, Jan. 1010.) 

GENERAL. 

British Association for the Advancement of Science.— 
The annual meeting will held at Bourneinoutli 
from September 0 to 13, under the presidency of 
the Hon. Sir Charles Parsons. The last meeting 
was held at Newcasilo-on-Tyne In 191 ff, and it was 
Intended to hold the 1017 meeting at Bournemouth 
and the 1918 meeting at Cardiff, but owing to 
difficulties created by the war these meetings 
k^ had to be abandoned. 


L’Entente Chimique.— A very Important meeting 
of chemists is to be held In Paris during the 
week preceding Easter. The chemists of France 
are about to form a national federation of chemi- 
cal societies, which will include the following 
representative bodies : — La Chimique en 

France, La Soci^ffe de Ghimle Industrlelle, L’ Asso- 
ciation des Chimistes <le Sucreiie el de Distlllerie, 
La Soci('*t6 des ExiHirts Chimistes, 1/ Association 
des Chimistes de riuduslrie Textile. The pro- 
posed fed<‘ration will have similar objects to those 
of our Federal Council for Pure and Applied 
Cliemistry, and advantage will be taken of the 
presence at the meeting of representatives from 
England, the United States, and Italy to discuss 
the formation of an Iiitcr-Allled Federation of 
Chemical Soci(‘ll(‘s. q'lie Federal Council for Pure 
and Applied Chemistry will bo represimted by its 
chairman, Sir Willi.im .T. Pope, K.B.B., and by 
Mr. A. Chuston Chapman, past -president of the 
Society of Public Analysts. Prof. H. I^ouis and 
Dr. C. A. Ke.iiie have accepted Invitations to be 
present, and. In addition, the Society of Chemical 
Industry will also be represenb'd by Mr. W. F. 
Held and Dr. S. Min 11. The provisional pro- 
gramme is as follows : — April 11 : lleccption of the 
President of the Society of Chemical Industry. 
April 15: Mooting to consider the formation of 
an Inter-Allied Federation of ClKunlcal Societies. 
Conference to discuss the question of an inter- 
national organisation for the projairation of 
ehemical abstracts. April Ifir^'ho representatives 
will journey to Mulhouse to visit the Alsatian 
IK>tash deposits. In addition, the ])roceodlngs will 
also include an address by Prof. Louis, and a 
banquet will Ik» bel<! under the presidency of one 
of the French Ministers. 

British Association Fuel Economy Committee. — This 

Committee, which was originally appointed in 1915 
and issued its lirst report in 1919, has, owing to 
tlM‘ urgency and importance of the coal situation, 
been vt‘api»ointod to coutiiiue its investigations 
upon tlie various economic, scientilit*, and techni- 
c;il issues coimeeted with the production and utilisa- 
tion of coal and other fuels. 

Prof. W. A. Bone has bi'cn re.appointed chair- 
man, with Mr. II. ,1. Yales vice-chairman and Mr, 
K. Ji. Mond as secretary. The Geiier.il Committee 
of members includes iv])resenta lives of the Asso- 
ciation of British Chemical Manufacturers, Coke- 
Gveii Managers’ As.social ion, Federation of British 
Industries, Institulion of Electrical Engineers, 
Institution of Gas Engineers, Institution of 
M(‘chanlcal Engineers, Institution of Alining and 
Metallurgy. Iiistilulion of Mining Engineers, Iron 
and Steel lnsUlut<‘, Society of British Gas Indus- 
tries, and the Soci<*ty of (’luunlcal Industry. It is 
divided into three siib-oominittees :--(A) Chemical, 
General, and Statistical, i>rcsided over by Prof. 
H. Louis, with Prof. W. W. Watts as vice-chair- 
man. (B) (’arbonisatlon and Metallurgical, pre- 
sided over by Sir R. Hadlleld, Bart., with Mr. A. 
llutchliisou as vice-chairman; and (C) Power, pre- 
sided over by Mr. 0. II. Wonllngham, with Mr. 
W”. II. Patchell as vice-chairman. The Executive 
Committee, which consists of Sir R. Iladfleld, Sir 
.1. Walton, Professors W. A. Bone. H. I.ouis, and 
W. W. Watts, Dr. II. S. Hole Shaw, Messrs. A. 
Hutehlnson, R. Mond, W. II. Patchell, H. Woodall, 
C. II. Wordinghnin. and IT. .T. Yates, meets In rx)n- 
don on the second Wednesday In each month. The 
Committee is now compiling data and information 
concerning a number of subjects of public interest, 
Including such questions as : — (1) Hie economic 
asi>ectfl of coal production in Great Britain. 
(2) low temT)erature distillation of coal, (3) future 
standards fbr public gas supplies, and (4) the pro- 
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posed Electric Power Scheme, etc., and Invites 
todividuals, linns, or institutions to place at Its 
disposal any valuable Inforuiutlou they may 


All communications should be addressed to Prof. 
W. A. Bone, F.B.S., at the Imperial College of 
Science and Technology, South Kensington. 

Ammoniuni Nitrate as a Fertiliser.— Tlie Board of 
Agriculture draws (he attention of farmers to the 
fact that large quantities of ammonlnm nitrate are 
now available. Hitherto the disadvantage of this 
material for inanurlal i)nrjiose.s lay in the rea<li- 
ness with which it al)sorlK<l niolslnre from the 
air, Konudinies sitting inlo .solid luinji.s whlcli made 
It difficult to drill Into tlie l.and. Thi.s <icfect has. 
however, beem overe<»ine, ami the uaiterial now at 
disposal may be stored for a eonsi<ler.al)le iHTlod 
without absorbing moisture, and remains In good 
condition jind quite .suitable ior drilling. Experi- 
ments made recently at Bolli.iinsted IJ. Board 
Agrie., Feb, lbl‘1) show that ammonium nitrate is 
more effective than .•immoniiim sidpliate for man- 
golds and wheat, wlieii applied on an etjunl nitrogen 
basis. Its u.se for jiol.itoes Is eon.sidered more 
risky, as alMiongli i( gave as largo a crop. It imhiee<l 
a large growth (d' liaulm. which would be a dl.s- 
advnntage in a .season of blight, it will tn‘ remoiu- 
bered that Pn»f. .T. llemlrh-.k obtained equally 
satisfactory results with ammonium nitrate for bav 
and oats (this J., IKIu). .Sune of tbi 

material now pureh.asaltle may contain TNT, Imt 
provided the amount of lids dm's not ex<*e(‘d 1 per 
cent, it may Ih‘ regano'd jis barml(‘.-^s. The Di.s- 
posal Iloard is prepared to issue aminoniuin nitr.ab 
at £ 2.0 per ton f.o.r, si ore, inekages free, and 
buyer..! should api-iy to tlie Secret.ary, Disjio.sal 
Board jn.B. h ), Ministry of Mnnifions, Slorey’s 
Cate, S.W. i. staling that the material is required 
for use as butili.ser. 

Newfoundland Cod Liver Oil.— The Tmiieriai 
Institute has recrntly been inve.stlgntlng the 
medleinal v.alue of cod liver <dl from Xewfonndl.and 
rhlrly lubereulons imtients in a London bo.spKal 
^ere gi\en this oil in place of the .Nor\v(*gian pr<»- 
dnet for a i»eriod of three week.s, with the result 
that no dilierenee emild lx* disl ingni.slied l»etween 
the hvo oils. Tiie resiiK.s are eonsiderod to tie 
very sat Istaetory. and there apj.ears to Ik‘ no 
leason why (he .Vevvfoundinnd oil should not find 
an increasing market in lids <-ouiilrv. Exmssive 

handle. Ip, tin* freighi jht gallon was approxlmatelv 

‘h« United Kinjidom.- 

Since the o.ithre.ak of war the imalmlion of mar 

foM“‘’Tll ’"'■'■"•'"'•‘I ■■'liDost ten 

obtained from W.-st Afri.-o. Nlitcrln ami i"dh"'i,'', 
the year tK.fore the war t)„. to al e oris of nalm 
kernels from West Afrlea nmotmi,., , 
valnednt over £4,000, noil, t. e dCr .|t I, ^1^0 ' 

wist A "lanom-tenrh ofr 
belni! allow|.d -oTof on Itle ‘Tree, *' Ttdr’’’'"'’'''' 

hnvie not been seque.^^trated. b.jt mer^iv mit undor 

the jmperrisfon of two French ehemiRts ^ ThI 
. work «)e» on unhindered. Both stocks am? 
mautifactiiretf chemicals aic to be used in the 


first place for the Allies; the remainder to he 
exported to the unoccupied part of Germany, 
subject to the approval of the French authorities. 
Adequate sUx'ks of salvarstin are still available. 
According to a llbchst telegram, the French officials 
in occupation arc having all the bu8luea.s books of 
tile Ildchst Dyeworks examined and copies made 
from them, particular nttemtion being paid to the 
books describing foreign clients. The entire export 
of tlie tiytuvorks is snbj(‘ct to enemy supervision — 
{lihcin. Wrsffal. Z., Feb. 12 1919) 

'J’1.0 French CTrrlson In Ilii'chst hna taken itossen- 
sl(in of the l()(>al dye works. A large iiumlx^r nf 
Fivneh ehemi.sis are working with the German 
employees, and I lie results, partionlarly those 
relating to dyes and salvarsan, are transinltted to 
he Allied eountric's The exportation of salvarsan 
It to Geiiuany has been rigorously jirohibited, and 
In con.^Hpieiice a sejious shortage of this medica- 

h n‘ln at Ludwigs- 

xf , ’ extraordinary meeting for 

March 1, with the object of raising a further 'iO 
million marks of cnrdtal at 1,} imt cent The 

oxTcnvi. n Orst Iimtnnon to tin, 

exKn.Mon of the ammonia work.s in l.euna near 
.lorsebnrg. No flnanelal asslstunce from (lie State 

/ ren t ro'""""'!. conditions i" 

(/v. atif/rtr Vhcui., Feb. 14 , 191 j).) 

Proposed Nilrafe Production in Denmark.-Arwnl- 
® I'idcndc, tin, nrff('nf nwd of 

prov dimr Denmark with forllliscrs and rendcrlnc 
Inn itule})endent of other eonnirles has been en- 
gaging seriou.s albuitlon. Experiments nre lo 
undertakeii to inltiatf* an artinoi.i] nitrate Indii.sirv 
for which till* Stat(‘ has tiroiniscal 20,000 kr. to bc‘ 
spr(‘/pl over .‘1 year.s, a»id (lie Danish Fertilisers 
( oniLuny sq.ooo kr. for Dm purpose of enmtlng an 
<‘X|H‘TiiiientaI factory. 'l'lu‘ pnq)aralory oximrL 
umlertaken in Die Polyieehide at, 
Copenh.agen under Ibe dlivction of Professors 
liaasohow .urnl Meyer (krone U. lid )-(Z 
(UKjeir. Chem., Jan, 3, 1019.) j ^ i • 

Artificial Fertilisers in Holland._An idea of the 

trifoi ft*rDlls,Ts allow'ed 

I'snno 1 ^/ Powers (ridle saltpetre, 

4O.000 melrfc tons, mineral i>hosphato, 40.000 tons) 
can be gathered from Ibe following tignre.s show- 

years 

^Metric tons 

Chile saltpetre 74 , 40 B 9^400 

Ammonium suliduite ... 7,0 .'>h l?’ 47 r, 

2,'i44 11 

The ferf imy of Dutch soil has snfTered consider- 
ably from the scarcity of fertilisers during the past 

n.nnl'nr;';”' quantities 

n mind are greater than tliow^ formerly ronsnme<i. 

e^elTim «J»otted quantities, 

(.spedally of pbo.sphate, will be available In time 

Adequate supplies of 
1 forllllsers will be forthcoTnlng. In the 
lal ter eventuality the potato crops are likely lo 
^ seriously afrected.-(N, Koiterd. 0.: Z. anaett 
Chvm,,Jnn. 21, 1919.) 

nevclopmenta in the Electro-Chemlcsl 
hr\ Italy -rtie first eleetrolytic plant to be 
(stablisbed In South Italy Is that of the Elettro- 
lif Nnplos. where the profinetfon 

blorlne, eanstlc srxia, hydrogen, nnd chlorine 
derivatives was eommenced In March lfi1«. The 

of wh?iJh”nIlI’l l.fiOO.OOO sq. ft. 

In N^vemKlS bolMlnw 

m novemoer I9i8. Owing to war conditions, It !ias 
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been necessary for the company to construct nearly 
all the plant and much of the machinery, and at 
present ^ workmen and 50 technical employees 
are engaged, but when the plant Is complete only 
about yO technical workers will be needed to run 
the entire plant, which will absorb approximately 
2000 kilowatts i>er day. 

Diaphragm ceils are employed, fitted with carbon 
anodes, and the salt needed for the concentrated 
brine electrolyte, after being freed from sulphate 
by treatment with barium chloride, Is pumi>ed to 
the electrolytic wlls of which there are three 
batteries each taking 500 h.p. The Installation con- 
sists of electric power and (evaporating plant, elec- ; 
trolytlc cells In which chlorine, hydrogen and 
caustic soda Ihpior are i)roduced, and compression 
plant for collecting hydrogim and chlorine in 
cylinders. During (dectrolysls the brine is circu- 
lated, and the evolv(‘d ehloriiui is either llquefi(*d 
after drying In towers containing sulphuric acid, 
or converted into hypochlorite or otlier derivatives. 
The caustic liquor is conveyed to large concrete or 
Iron reservoirs situated in cellars beneath the 
electrolysers. Rotary pumps are extensively cm- 
ploy(‘d and all m(iehanical parts are duplicated lii 
order to avoid any stoppage through breakdown. 

An excellent market exists in South Italy for 
caustic soda and clilorlne derivatives, and much of 
the chlorine will probably be utilised in paper and 
textile mills. It Is claimed that this plant Is the 
mo.st modern in tli(* country and the company Is 
prepared to adopt anticipat(‘d iniprovcments In the 
eh*(!trolytl(‘ process as well as in the working up of 
the enustic soda and chlorine.— Com. Rep., 
Jan. 22, 11)19.) 

German Subiditutes for Manganese.— I'he German 
Luxemburg Mining and Smelting Co. has dis- 
(jovered the po.ssll)ilily of nqdaeiiiK a large imo- 
portlon of the manganese requinnl in the basic 
Ressenier process by ealciuin ('arbhh'. (}ulle 
ivct'iitly lh(^ ilaspe Iron and SU'cl Works lias 
reverted to an old piwess whh h w'as designed to 
sjivo manganese, but which was giv(ai up when the 
(dicaprK'SM and abundance of manganese rendered 
it unprofitable, d’lie old proc(*ss has boiui so much 
imjirovcd that It enabk's steid to be produced at 
.rom 2.S'. to a ton cheaper than is possible by tlie 
caicium carbide process. Th(> Improved pnx'css has 
been placed gratuitously at the service of the Asso- 
ciation of G(‘rmnn Iromnastors . — {Iron and Coal 
Tr. Rev., Mar. 7, 1919.) 

riuorspar and Cryolite in the U.S. A. —According to 
the recent report by E. F. Rurclmrd a record quan- 
tity of fiuor.sjiar— 200,000 tons— w’lis mined In the 
Thilted States in 1917 in ukHt to the great 

demand for this mineral a^ a flux in the basic 
heartli steel fnrnaa's and for t in* chemical, ciu’amic 
and other industries. This amount rcinvstuiled an 
incr('a.se of 40 per cent. In quantity and it wa.s wid 
nt 40.V. 'Id. i>er (on f.o.r., as compared with 21if. M. 

In 19111. For prompt delivery at the furnaces, quota- 
tions rose to SO.f. In 1917 jjiuI to lfi7a. In 1018. Some 
fiO.OOO tons were also mined at Madoe, Ontario, in 
1017, represtmting about four times the output. In 
1010 and thn'c times the ainonnt n'quired by tlie 
Canadian steel W’orka. The chief demand was for 
gravel soar for the fnmace.s, which absorbed sa per 
cent, of the wdiole output, (he nunalnder consisting 
of 12 i)er cent, of lump and 5 \)qv eiuit. of ground 
fluorspar. Throe quarters of the Ainerfcan fluor- 
spar was mim'd In Illinois, one fifth in Kentucky, 
and the remainder In Colorado, Arizona and Hamp- 
shire; but Nevada, TItah and Washington contain 
large supplies which were formerly worked. The 
works have a (ja pa city of more than double their 
1917 output, the difference being due chiefly to 
shortage of labour, wagons and boats, and to 
unfavonrable weather. The imports of fluorspar 


have gradually diminished and in 1917 only 
I amounted to 12,000 tons; this material Is of lower 
' grade than the Illinois, Kentucky product and 
is chiefly used where the American product is 
not available. For optical purposes, fluorite should 
be ns clean and colourless as glass. Really good 
pieces fetch 22^f.— 458. per Ib. 

No native cryolite is mined in the U.S.A. The 
whole refiulrements of the country— 21,000 tons— are 
supplied by Greenland. The average price In 1917 
was £10 per ton, which Is just double that of the 
years 1911-15. Cryolite Is admitted free of duty. 
—(V.S. Gcol. Surv., Nov., 1918.) 


parliamentary news. 


HOUSE OF COMMONS. 

National Factories. 

In Committee of Supply, Mr. Kellaway said tliut 
the estimated value of the goods which the Govern- 
ment had to dispose of varied from £200,000,000 to 
£1,000,000,000, and that probably the former figure 
would be realised. There are 130 national factories 
which the Government is now free to sell, and upon 
them some £00,000,000 had been spent. The total 
cost of all factorie.s was £05,000,000 including 
£28,000,000 exi)ended on explosives and chemical 
works. Seven of the 130 factodes would be main- 
tained to supply munltious to tl^ post-bellum army, 
13 would be katsed or sold, and of the remainder 
(he majority will bi^ sold but 30 will be retained 
for storage puri)oses. So far only one factory had 
been dlspo.scd of; it cost £133.000 to build and tlie 
.selling price was £140,000, He did not share the 
vkwv of Uie Labour Party that the factories should 
bo run i»y the Government and used to compete 
with private trade. The iK)liey of the Government 
was not to try tinkering little exi^rlments for 
producing a few tilings which conld be produced 
b(‘tter by nu*n prcKlncing t.bein in greater quantity, 
but to get the wheels of Indu.stry rnnning sniootlily 
and to restore eonfideuee to all interests coimetfted 
willi industry. 

In the course of the same deimte. Sir W. Pearcje 
said it w'onld not l>e diflienlt to prove that large 
factories liki' Gndna have paid for themselves by 
tlie large (pmntith's of explosives which they liave 
produced. Gretna covets IKiOO acres, of wdilch (5000 
are good arable land, and there is housing for 14.000 
or 15.000 people. It wmiild t>e extremely dilTlcult 
to ada])t the big plant there to produce only about 
10 per cent, of Its capacity, and be sugg('sted that 
(lie Imlldings and land should form the nucleus 
of a very large seitlenient for dlseharged soldiers 
and sailors. Large sections of th(‘ chemical in- 
du.'^lry have liecn left in an extremely diflienlt 
position, and he knew a whole class of chemical 
m:imifM(Mnrers w’hos(' pre-war nctivities had been 
conqdetely destroyed by the neet'ssity of having to 
make chemicals for munitions of w’ar.— (Mar. 5.) 

(roveniment Trade Poliey. 

In (kmimltb'o of Supply, Sir .\uckland Geddes, 
Minister of National Service and Reconstruction, 
said that the gimenH iiolicy of the Government 
was to r(Hlu(?e the pri(vs of llie raw’ materials It 
po8ses.s('d or controlled to a level not higher than 
the antieipabMl pre-w’ar prices; at the same time 
it is projiosod to retain siiflieient reserves of raw 
materials to enable tlie Gov(‘rnment to defeat any 
ntteniTfl at a hold-up by merehants. If prices w'cre 
brought down too low% production would lie checked, 
and the ultimate consequences would be serious. 
This policy Is being vigorously applied nt the 
liresent time In the case of some of the non-ferrous 
metals. As regards Imixirts, the transitional policy 
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was not to Impose <>r 

goods produced or manufactured within 

and raw materials required for o"r ‘ndustrles 

would now be admitted without restriction, btml- 

manufactured articles nece.ssary for our manutac- 

tures would also l)e admitted free from all '*«]' <• 

tlons, c.xcept In so far as they were proiliiced } 

industries which require foster ng or 

Manufactured articles will be subject 

when not essential for .•onsuiuption n >is c. . mliy. 

or when iiroducod by . ,mv 

be shielded from foreign ‘''"‘'I*'/'*;’'’ .‘l !;'. ..p 

being re-established, or which laid been ^ 

encouraged to extend owing *<' 

arising out of the war. nf>-ict.oM n s ch 

case.s will continue until ^eIilendler 1 ni xt, 

the wliole situation will be reviewed. 

The new export policy Involves 
Induce other countries to take wir ex|aii s on tbe 
understanding lliat payment lor tliem sh. I 1 

rharse upon tlie war ih. 

rmVu British Irad.u-.s will be kei.t inlorme.l o 
any variation of tlie restrictions wlileh 
bv other countries. Tliere will Ix' no resirietmns 
niton exports exeei't in the ea.se of (1) goods retiuiui 
rnavil and military purposes, Ch 7'' « i;-'"'. 
for home consumption or ,v or 

f.S) goods whicli have Itisui i.eneliled J’’ 

indirectly, by subsidt or Ity imrehase ^ ; 
Such goods will be liable to licence on ;• % 

sairio thiH'O oxri'])(ioris will apply to p-xuls dcslliKU 
for blookadod (-omitrios. The maximum mi inlH'r jf 
maiuifaetured snoods will be transferred to the free 
list, and of the rest Mi(‘ yn'atest possible number 
will be i)lared on I.ist (exports under licence to 
any destination). All facilities possible, and con- 
sistent with inler-Allied aitreements, will l>t^ given 
to the re-export trade. 

Mr Brid-nanan said the Fresident. of the Board 
of^Trndo had decided that the existing Advisory 
Conneil, under the chairmanship of Lord Lmmott, 
should be formed into a (’ommlsslon and be rein- 
forced by tbe addition of rei)resentative.s of manu- 
facturers, workmen, merchants, retailors and 
ooTisumors, and the joint industrial councils would 
also recelv(* rciiresentation. The duties of tlie 
Commission will l>e. hitrr ali't, to go throngli the list 
of imports, including tlio.^e now restricted, and to 
r(K:*ommen(l wliat proportion of tlio normal amounts 
should be admitted. In lids way it was bor»ed to 
produce in a very short tinu* a list of all tin* restric- 
tions that were to rmnain : upon reetdiit of tin* 
report of the Commission, the F.oard of Trade will 
come to definite decisions; In tin* meantime it 
will be necessary to issue a nnml)er of licences. — 
(Mar. 10.) 

Export •// Spraying Mi:rtifrr.H to France. 

Mr. Bridgeman, answering Col. WedgwomL 
admitted ti-l heavy losses were threatened to 
manufaclurers of, and dealers in, copp(T sulpiiate 
and spraying mixtures, owing to the repudiation 
of contracts by French import<>rs, consetiuent on 
the lowering of prices by tlie French Government. 
—(Mar. lO.y 

Empire Fugar. 

In response to a question put by Mr. Grattan 
Doyle, Col. Amery, Under-Secretary of State for 
the Colonies, said that proposals for the develop- 
ment of the sugar Industry in the British DomlnlonH 
overseas have been received, and are under the 
consideration of the Secretary of State for the 
Colonies, and that experiment and research for 
the Improvement of the sugar Industry Is being 
carried out with the assistance of H.M. Govern- 
ment, and of certain of the oversea Governments 
as well as by private enterpr^.— (Mar. 10.) 


Poisons and Pharmacy Act, 1908. 

T Agg-Gardncr asked the Home Secretair If 
^ n^Hnn has been taken under Section 4 (b) of 

nhovc Act to enable certltled assistants to 
.,p<,Ui<.Urio8 to be registered ns pharmnceutleal 
eheniisH or clu'iiiists and druggists. In reiily, Mr. 
qimrlt slulod tliiit tlie Pliurmiicenticnl Society Is 
;,ow eonsiderliig Ihe matter, and It Is hoped that 
IiPlore long a bv-lnw in the sense Indicated will 
iKi submitted for tlie approval of the Privy Council. 
—(Mar. 10.) 

Jlfniistry of Ways and Communications. 

The second rending of this Bill was moved by 
Sir E. Geddes, who said that the railways were 
earning 4:t iier cent, (on the capital expimded) 
before the war, but were now run at n loss of 
:\-A per cent. (£100,000,000 ix^r annum); canals, 
excluding tlie Manchester Ship Canal, before 
tbe w'ar earned 2 per cent., to-day they 
were working at a loss, although heavily 
subsidised. Bonds cost the country 20 millions a 
year. Docks not railway owiuM were earning about 
per cent. The objeot of the Government was to 
]uit back these means of tramsport on to a self- 
supporting basis. ITivnte interest had made for 
l>rogresa in the past, but to-day It spelt waste. 
Tl\(‘re was an enormous wastage in empty hnnlago, 
and one of tlie first things to be done wmy to 
acquire on fair terms the 70,000 privately owned 
wagons. Wagons slionld be enlarged, terminals 
improved, standardisation introduced tlirougboiit, 
and great economy would be eflV'cli'd by using heavy 
electric locomotives for goods liaulnge. Ligld rail- 
ways, wlilcii covered Slid miles, should be develo]H‘d. 
and docks and liarboiirs must Ix' taken over to 
make llie control of transport compleb^ and tbe 
projecl(‘d economies eflccllve. Unliication of con- 
trol will lead to the opening up of districts, and 
tin* development of Imliisl rics. Wlien tlie railway 
main lines are elect ri bed— whicli should be done 
liromptly- fully 20 per cent, of the electricity of 
the country can be used for traction. Such a 
change would be remunerative: not only would the 
firice of curri'nt be redma'd init It would allow of 
greater density of IralVic over tlie line. It Is a 
fallacy to suppo.se that it would Ix^ against thi‘ 
Interests of tlie railways to devidop the industrial 
u.se of electricity. Undm* tbe Bill, it is proiwised 
that the Govi'ninumt sliould acquire temporary 
powers for two vcairs, afh>r wideli it would have 
to come back to I^irllament for iK'rmaiient powers. 
During tin* two years an endeavour must b(‘ imnle 
to lift the dead liand wliieli is on di'veiopment, and 
the mode of jirof’odure woiild not be by Ordi*rs in 
Uouneil. as originally intended. 

Opp<»sitiori to tile measure was mainly centred on 
tlie provisions regarding the docks, harbours nnn 
roads, and oxcf‘ptlon was takiui to tbe niitocratlc 
]»ower whleh would Ih» given to tbe Minister con- 
cerned In closing the debate, Mr. Bonar T^nw 
said that the Bill Involved a complete change 
in the economfc policy of the country, but tMt 
existing conditions warranted Us acceptance. The 
second reading was passed without a division. 
(Mar. 17, 15^.) 

Recommendations of Coal Commission. 

Mr. Bonar Law announced the terms of the 
Interim Retmrt of the Coal Commission (this J., 
lOlH, 8t)R). The Bei)ort consists of three separate 
docunumts, viz., (1) that of the chairman 
.Justice Sankev) and theNhree Independent mcinwrs 
nominated by the Government, (2) the reiwrt of the 
coalowners’ representatives, and (3) the findings 
of the representatives of the miners. The first 
report recommends an Immediate Increase In wages 
of 2s. per day; a seven-hour day as from July In 
next, and a six-hour day from July 1921, If the 
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«vmomlc condition of the Industry can stand OTCh 
r^ha^: Judgment Is suspended on the question 
of nationalisation, but the present system of owner- 
HhiD and management Ik condemned, and for it 
Sid be substituted eltlier nationalisation, or a 
method of nnillcatiou by national purchase or by 
lolnt control. In any ease, the colliery workers 
should have an effective voice in the management. 
Further, Id. per ton on tlie present output 
f£l 000 000 a year) should be allocated to the im- 
nroWmi’ent of housing and amenities In each colliery 
district. These recommendations have been accepted 
hv the Government. 

The mineowners’ representative's recommend an 
advance In wages of Is. (id. iK>r day a 
day, and do not pronounce on nationalisation the 
Workers’ representatives re(.‘oinmeiid the adoption or 
the full demands of the miners (this J., 1019, Sl)n). 
—(Mar. 20). 

GOVERNMENT ORDERS AND NOTICES. 

rUOIIIBITED EXPORTS. 

Existing export prohibitions have been relaxed 
in the following eases 

JleadingH transferred from one list to another. 
From lAst A to List li. 

llarium sulphate; potassium chlorate and mix- 
tures containing; potassium cyanide and nilxtures 
eontaining; potassium iierchloratc ; i)otas\sium prus- 
siat.es and mixtures containing. — (Mur. -0.) 

From List .1 to List C. 

lUnder twine; chestnut extract, Ikpiid; llax shak- 
ings; ilax tow; gluestock of all kinds, inciiidiiig 
aiiiijial hoofs, untaiined hides and indls, not other- 
wise specillcally prohibited; hides and pelts, cl p- 
1 lings of; lnv(‘rt sugar; lead-coated sheets; pig- 
skins; plix's, east-iron, and cast-iron pipe httmgs 
and conm*xions; (piehracho extract and extracts 
containing (iiiebracho; terneplates; tinplates. 
(Mar. <;.) , , , 

Cork and cork dust; cryolite; gold beaters sKin; 
lead, dry, white; paper, waste; resins; wax, 
I'aratliii. — (Mar. 13.) 

."’anloniu and Its preparations; snlpiional; casein 
and prepai’ations tliereof: jute threads; pul))-board 
waste; straw-board waste.— (Mar. 20.) 

From TAst B to List C. 

Chrome ore; ferro-vanadiiim.— (Mar. 13.) 

{Soda, bichromate of; gall nuts.— (Mar. 20.) 

Altered Headings. 

(a) AVliisky. (c) Spirits, potable, not ot lierwi.se 
prohibited, (a) Sugar, cane jTiid Ix'ct. (c) Articles, 
mixtures, and iiri'pa rat ions containing sugar not 
otherwise prohibited. — (Mar. (i.) 

(A) Cotton, Egyptian. (») Cotton, raw, other 
than Egyptian, (a) Glucose, liquid, (o) Glucose, 
solid. (A) Rice, and rkv-lloiir. (c) Articles, mix- 
tuivH and preparations eontaining rice or riee- 
ffour not otherwise proliibited. (a) Silk, raw. 
Mirown and waste. (a) Artltlcial silk yarn. 
'v) {;^ilk and silk mannfartures nut otlierwise pro 
ilbited including artliicinl silk manufacture.s.— 
[Mar. 13.) 

(A) Asphalt, (c) Articles containing asphalt not 
otherwise proliibited. (a) Illtuinen. (o) Artitdes 
?ontalnlng bitumen not otherwise prohibited. 
(A) Oils and fats, edible, Including blends of two or 
more edible oils and fnt^, except Ihe following, 
which are on List C : — Hemp seed oil, kapok K(H?d 
oil, mal 7 ^ oil. mowrah seed oil, niger seed oil, olive 
oil, poppy seed oil, rai>e seed oil, shea butter, sun- 
flower oil.— (Mar. 20.) ^ 

Conaolidated List of Free The Bon^ 

"I'rade baa Isaued (March X5) a consoUdatea Ust 


of goods which may be exported without licence 
or guarantee and which has been adopted by all 
the Associated Governments. Certain articles (in- 
cluding barium sulphate, ^-nnphthol, henbane, 
opium and dyes) arc retained ui>oii the Prohibited 
List, but guarantees against re-export will not be 
required In respect of them. The List is given lu 
the Board of Trade Journal of March 20. 

Trade with North Rnssia.~-lt is otficially an- 
nounced tliat licences will be granted for the export 
to Archangel and Murmansk of the following 
goods : Cement (100 tons), candles (2o tons), starch, 
varnish, glassware, paints, common soap, caustic 
soda and slliciiles, kerosene, photographic 
cheinlc*als, gum, etc. 

PROHIBITED IMPORTS. 

Import of Raw Materials.— The Board of Trade 
lias notified (Mar. 11) that g^meral licences have 
now bi'cn issued to tlie Customs wliicli, together 
with the general lici'iices already in existence, will 
<‘X(‘mia all raw' materials from the oiieralion of the 
Prohibitions of Import. The following are the raw 
materials which Imve from time to time been under 
prohibition and are now free Antiiiiony ore; dia- 
toinite or infusorial earth; gum eopal: gum kauri; 
hides, wxd, and dry; horns and hoofs; ivory (vege- 
table); jute; soya Ixains; .stones and slates (in- 
cluding sawm and lawn but not dressed); sugar 
cane; tallrwv, unn'liJHxl; wood and timber, hewn 
and sawn, planed and dressed all kinds, hard- 
woods and sleepers (but not iu^udiug slaves, pit- 
props and pit wood). 

Any Inquiry arising out. of a doubt whether an 
artieie is to be regarded as a raw material or a 
semi-manufactiire<l nrtiele should be addressed to 
the Department of Import Restrictions, 22 Carlisle 
Place, I.ondon, S.W. I. 

The President of the Board of Trade has 
appointed a Coiiueil to consider the existing list of 
proliibited imports (see p. 110 u, col. 1, of this 
ls.sue). Tlie personnel of the Council is not yet 
complete, but the following have consented to 
serve: -Tdeul.-Col. Sir S. Iloare (chairman). 
Appointed by the Board of Trade : Sir F. Warner, 
and Messrs. A. F. Bird. J. 1>. Kiley. E. Manvillo, 
A. M. Samuel, .T. Gavin, W. L. Ilichens, J. A. 
Milne, G. A. Moore. P. Ashley and R. E. Entboven. 
The A.ssociation of Chambers of Commerce have 
nominated: Messrs. A. B. Bell, .1. W. Murray, 
E. B. Tn'dweii. F. Moore and .1. IVaie; and the 
F<‘(l(‘rat ion of British Industries: Messrs. G. E. 
Alexander. T. Bolton, F. R. Davenport, R. G, 
Porry (Association of Brltlsii Chemical Manufac- 
turers) and Mr. H. Summers. 

In addition to thesi' the following bodies have 
nominated rei>resentatives : — The National Union 
of Mannfaelun-rs (2), the Ministry of Labour (to 
re])resent Wliltley Councils (-1), tlie As'.soeiatlon of 
ii-ade Protection S<x*letles (1), the National 
Chamber of Trade (1). the Parllamnitary Com- 
mittee of the Co-operative Congress (1), the Parlla- 
meiilary (\)mniitttx‘ of the Trades I uion Congress 
(2). and the Tn\Msury (1). ^ 

The Connell has decided to appoint Jj””* 
eommllt(Ms:-(D Textiles and appnreh (2) Glass 
nml leather, (3) Motor-cars ami 

wood, (i) ^lachincry and hanhvare. and (H) ^anc.v 
eo(Hls and miscellaneous 
Socretarv to the Couneil is Mr. IT. ^ 
Department of Import Restrictions. Carljk 

Place, S.W. 1. 

NEW ORDERS. 

The Edible Oils nnd Ffit (Mnxtmnnv Prices) 
Order. 1919, Ministry of Food.— (Mar. 3.) 

Tlie following Orders, etc., have been made by 
the Minister of Munitions 
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The Ammonia and Ammonlacal Prodacte (Sue- 

peusloii) Order, lOiy. — (Mar. nrr!<>r 

The Waste Taper (Dealings) (Uevocation) Order, 


imy. 


191».--(Mar. 14.) w. i ... 

The Bismuth Control (Suspension) Orthr, 

^^The Totassiiiin Conipoiiiuls (I'artiMl Susj^onsion) 
Order, lUiy.-(Mar. U.) [This Order suspends 0 l 
P otassium Compounds Order, 1017, in so f.»i as 

relates to kelp.] ts,c..r,on 

The Building Bricks Control (Coniplek SuM'Ui 

Sion) Order, 1010.- (Mar. IS.) 

The Turpentine, ete.. Coiilrol (larlial 
Sion) Order, 1010.-(Mnr. IS.) 

to the Turpeiitiue, ete.. Control Onh'r, lOls, Init 
does not apiily to 'J^irpeiitine Substitute, as delmeil 
in that Order (this .1., lOlS. .»0 u). 

The Sei'ds, Oils and Fats (ieneral Lieenei, l.n.- 

^Thri-.^niwiiiK OrOors li.'ivo been oaiHrlU'.l by 

The Irui)orted Wool (Sliipmentl Onler. 1017, as 
from April 1. 1010. Army Couneil, March U. 

The New Zealand Hem]) (MaNimum Trices) No. 2 
Order. Army ('oiincil, March <». . ^ , 

d'he Itaw Cotton ( FriCi-s and Keturus) Order, 
3018. Board of Trade, March M. [This revoca- 
tiori aiiplics to all growths of cotton, excvpt. Anu*ii- 
•can and Egyptian.] 

The .Tapauese Silk Order, Adiuirulty, 

March 17. 

The Tai)er Making Materials (H<mie Trodiiml) 
Order, N(*. 2, 1018. 

The Sugar (^.Jv^^crs’ Kestrietiou) Orders, 1017 
and 1018. Ministry of Food. 


OFFICIAL TRADE INTELLIGENCE. 

(From t/ie Hoard of Trade Journal for 
March 0, 13 and 20.) 

TAKIFF. CFSTOMS. EXCISE. 

Australia. — 'I'he iini»orlation of kerosene in tins 
branded or labelled on the sides or bottom is now 
permitted. 

The import of dyes of other than British origin 
is lU'Ohibitod, save with Hit* consent of the Minister 
for Trade and (histoms. 

Anjentina.—W. is projiosed to revise the official 
valuation tariff. 

Bermuda . — After .Tantiary 0, Inpiort lici'iioes will 
only be required for cert a in foods and feeding 
stuff’s. 

Hritinh Guiana . — The import duties on paints, 
salt and spiiils have rci'ciitly homi modilled. and 
an e.xpoit ta.x of I i»er eeTit. per Ib. has lH‘eu h;vied 
on batata. 

(Jhina -A < ojiy of the proposed new Draft ni'arifT 
may lx? set'ii by imtsoun interested at tlie Di'jiart- 
nieiit of Ovev.seas 'rnuh*. 

French Wist .\.frica.~ '['he exiiort of ground nuts 
Is prohibited as from March 4. 

Federated Malaj/ 87e/c.<?. - Tlu* ordinary duly 
find the additional duty on (*\poiled lullivatod 
rubber have been amended as from January 3. 

Johore.—The exiiorl dut> on cull iv.il'Ml rulibor 
has been re-imposed as fi-oni January 1. 

Kednh-Ferfi.i.- The export duty on euUivaled 
rubber has been re-imposed as from January 1. 

Morocco {French Zone).— The expoi t of hides and 
«kins Is now iK*rmitted. 

Netherlands . — It i.s jiroposed to ineren.se tlie 
export duties on mineral oil and by-iiroduets 
thereof from the Dutch East Indies. 

South Africa . — The Cnslom.s and Excise duties 
at present Ui oneratlon are to remain in force for 
the year 1010-20. 

Spain.^-^The export duty on argentiferous lead 
Is suspended until May 31. 


j Ar</>r February III tli® export of 
Stvitzerland.— After minerals and 

!•« 

tut(‘N, quJjiinc and cinchona baik. ^ , 

The sjHH ial export licence “ Il.A.C. 42’ for Ill- 
transit shipments has bi‘eii revised and new pro- 
visions Fiiadi*, and certain other export licences 
iiave h(*en modiffed. 

liulividual licmices are still required for the 
import of emery, ferromanganese, spiegeleksen, 
nitrates, lin, tin ores, lin eoiiceutrates and many 
organic compounds of arsenic. 

OTENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
IVpartmeiit of Overseas Trade (Development and 
Intel ligenee), 73, Baslngluill Street, London, E.C. 2, 
from linns, agents or Individuals who desire to 
represent U.K. manufacturers or exi)orters of the 
goods spcellied. British tirius miiy obtain the 
names and addre.sses of the ix^rsOiis or firms referred 
to by api)lylng to the Department and quotiug tiio 
siK‘ellic reference number. 


Locality of 
Finn or Agent. 


MalerialB. 

Roforenro 

.Nninbors. 

Chomicat', dy<!! 2 , piks. 


gums, reniuB, wnxeB 
and lubricants 

, 4-22 

Drugs and edible oils .. 
DrugH 

:m 

( 'lu'inicalH, luedicineKjSoap 

JSI 

Druggists' hundricH 
Hubl)'?r, rutiber tubing 

38') 

and filter paper 

340, 434 

Metals 

.Mucliinrry for making 

428 

arl.illinal manmos 

I>\es, paints, oils, mafelies 

432 

ami paper 

280 

Chemicals, tai oils and 


greases 

388 

Metals and ores . . 

3.M 

P.iints and varnish 

.3 .'•>.3, .3r)4 

( ’hemicals and oils 

448, 449 

Chemii^Hls 

3.M), 4r.4 

(ilasBware of all kinds .. 

.30.3 

l‘aT>er 

( ’hemicals for agricultural 

300 

purposes 

Celluloid and galalitli .. 
J.uhricating oils . . 
Margarine 

Chemicals, oils and soap 

.370 

4.5S 

409 

408 

1.597, 1 Gist 

Pup<*r, inks, paints, and 
varnishes . . . . 1 

Chemlc.'ds, drugs, paints 
and soap . . . . 

laOOt 

1598. lOlSt 

Chemicals, metals, Oie- 

clay and l)rieUs 

1003 4 

(’hom)cals and fertilisers 
Dyes, paints, colours, oils 

lOOOt 

and varnish .. 

102.3, 1031 1 

Pharmacmitical good.s .. 

: 407 

1 hiper 

309 

Rubber and asbestos .. 
('hemicals, dyes, drugs, 

374 

varnishcH and paints 
Rubber, inks, drugs and 

370 

c<‘lliiloitl 

41.3 

Drugs 

170 

Paints 

37 7 

Hoap. oarthenwarc 

4 7.3 

Paper 

('heinlcalH 

413 

Iron, steel, tin plate. 


paper ami cardboard 

411 


A list ralia 


(.'lueida 


1 lulia 


SouUi Afri<';i, 
.South Anieriea 
and AustrulaBui 
Jtekrium 


France 


,, and ColonioH 
Italy (Milan) .. 


, (Rome) . . 
, (MoHsina) 
, (Rome) 

, ((ienoa) 


., ((ienoa) 

,, (bologna) 
,, (Bol(»gna, 
(iemia) 

( i rrece . . 

„ (Corfu) . . 
Holland.. 

Spain (Dllhao).. 

„ (Madrid) .. 

Swlt/crlnnd 
R<*rP. Rieo 
Vene/.nola 
Panama 
Rueno.^ .Mres 


* ()di ial s<vrel'iry. (-(»minonwt)alth of AuHtralin. Com- 
morcial Information liurean, Australia llou.so, Strand, 
\V .(^•, ‘J . 

t Tie* Soerotary, Rritli^Vi Chamber of Coininerco for 
Italy, 7 Via Carlo Felice, (ionoa. 

British manufueturers of plated soft eopiwr wire 
In gnug(*a 004, -OOO, -Oil, '015, *038, -0085, lltmuB 
pai)or, monoehlor- and diehlorncetone nre Invited 
to apply to the Department of Overseas Trade for 
the names of inquirers. 
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6,10‘J,a50 
ia,37o,a7i 
210,165 
7,223,570 
141,598 
8,014,769 
20,772,109 
10,040,813 
50,794,850 
874,785 
11,263,240 
19,357,076 
18,382,902 
11,016,974 
12,730,671 
37,301,209 
0,379,713 
17,350,979 
10,070,881 
108,301,840 
] 1,678,225 
33,359,923 


^ TRADE NOTES. 

BRITISH. 

CoitAdian Foreign Chemical Trade in 1918.— The snra- 
m«ry of trade for 1918 is now available. Canada 
imported during the year drugs, dyes and chemi- 
cals to the value of $ 33 , 051 , 382 , which was an 
Increase of about $ 7 , 000,000 over previous years. 
Imported oils were valued at $ 44 , 724475 , showing 
an increase of $ 12 , 000,000 over 1917 . 

ICxportw 1917 

Hides and sJdus $ 8,973,935 

Heather 10,647,428 

Aluniiniiiiu, Ac. cwt. 223,246 

„ « 7,620,953 

Asbestos tons 146,020 

,, 8 5,334,282 

Copper 23,256,278 

Gold ^ 15,929,051 

Iron aud slocl ^ 43,929,069 

Nickel. cwt. 812,724 

,, $ 8,708,650 

Silver oz. 21,718,784 

„ 8 17,621,398 

Other nietals ^ 11,752,630 

Taper, priutiiig cwt. 11,923,737 

„ „ 8 32,561,020 

Other paper $ 3,372,931 

Textiles $ 16,884,601 

Wheat Hour barrels 8,770,698 

„ „ » 79,141,990 

Wood pulp c^\t. 10,286,072 

8 20,192,906 

FOREIGN. 

The Swiss Chemical Industry.— In an article on 
the developiiieiii of th(‘ Swiss chemical Industry, 
the f?chweizcr's<‘]if‘ Jndustrii’'Zi:iiun(j stales that 
the disappearance of Germany from (he world's 
markets has given such an iru[H‘tnH to the Swiss 
chemical Industry that it has lK‘eome one of the 
most imporlaiil factors in the economic life of the 
nation. The manufacture of coal tar dyes, the 
most Important branch, is likely to become more 
active with the advent of peace. Hurliig the past 
,9 years the Swiss chemical industry has practi- 
<a'iy written off the cost of all its plant, and It, 
has accumulated reserves which iK^ar a high pro- 
portion to tlie Issuetl capital. Tliesi' two factors, 
together with the recently effected combine of 
Swiss dye manufaeturers (this J., 1918, JtS5 r), will 
add eJiormously to the competitive power of the 
Swuss industry. The very costly scieiititie exi>erl- 
menfal work will in futun* Ih' so orgauistMl that 
duplication is avoided, nn(\ fruitless coinmerelal 
efforts will also he obviated; further, (he manu- 
facture of any given dye will be centra llsixl in one 
♦‘Stahllshment, and ])rofit swill be pooled according 
to an agreed plan. 

In the years Ix'foro the war, over SO per cent, 
of the sulphuric acid imported into Switzerland 
cain(‘ from Germany, Fra tut* supplying most of the 
remainder. As a result of the w’ar, France has 
l>ocome the chief source of supply, but a large 
measure of Independence has been achieved 
by the progress made In the home manufacture 
from gypsum : In 1017 the w^dght of acid imported 
wms only about one-flfth of what it w’as in the 
pre-war years, and during 1918 about oue-thlrd. 
Germany had also a practical monopoly of the 
trade In noetic aeld; tlii!» has been lost entlndy, 
and the United States sur>pllea some 70 |X‘r rent, 
of the total Import, llerti again the home mnmi- 
facture (carbide process) has made great head- 
way. and the imports have decreased by about 
40 per cent. As regards coal tar derivatives and 
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dye Intermediates, th^ virtual monopoly possessed 
by Germany has been completely lost In favour of 
England and France, who have sent tliese materials 
to be worked up Into finished products. The Ger- 
man monopoly In resiject of aniline bus bt‘en trans- 
ferred to England and the United States. The 
manufacture of aniline compounds In Switzerland 
has made rapid strides during the war; those now 
imported come from England, the United States 
and France. The change has benefited Switzer- 
land, for the dyes produced from these compounds 
are exported to the countries named, w’hereas 
formerly but very litth? w'(*nt back to Germany. 

In regard to exports of finislied dyes, the pre-war 
trade wms about e(iually distributed between Ger- 
many, England and the United States; at the 
present time Great Britain and her colonies an* 
the largest custouiers. Although the total exports 
are less than before the war, the value is about 
four times greater. Switz(*rland has taken full 
advantage of the war to scXfiire for herself those 
markets in wdiieh Germany previously held a 
monopoly. The exportation of indigo began in 1911 , 
and tbis^ trade is still In its Infancy. 

The following statistics illustrate and amplify 
the foregoing Information. As the returns for 1918 
are not complete, the figures for that year have 
iK'on ca leu la ted from those that were ar.'illable. 

Imports 


Material 

Yi'av 

Metric! 
PjnH i 

Prico 
ten ' 
ni .C’h 

Source % 

SiilphuHc Acid . . 

l‘Jl.3 

9011 

3-1 

(7ormany,92'4 
Fmnce, 7*4 


1915 

213 

4-25 

Franco, 13*0 

- 

1917 

1908 

14-2 

Franco, 64*6 
Spain, 19*5 

- 

1918 

3286 

7 ’9 

France, 46*6 
Austria, 32*4 

Acetic Acid 

1913 

2018 

119 

(lommny, 38 
Holland, 23 


1915 

1060 

126 

(Germany, 40 
U.S.A., 88 


1917 1 

1941 

112 

U.S.A., 63 
Austria, 16 

- 

1918 

1243 

107 

TT.S.A., 73 
Austria, 20 

(Mai Tar Deriva- 

1013 

3326 

28*5 

Oermany, 86 

tive^ 

1915 

1177 

69 '5 

U.K.. 10 

P.K., 57 





(]on7iany, 20 


1917 

j 

4967 

72-5 

Austria, 30 
(Jennany, 27 


' 191H 

1 

3197 

j 

129 

U.K.. 55 
France, 16 

Aniline 

1 1913 

j 1202 

j 

49 

rjennany, 9# 
i IMv., 2 


1915 

I 945 

1 

1*20 

; U.K., 89 
(Jennany, 8 


1917 

1031 

208-5 

U.K., 57 
U.S.A., 40 


1918 

1773 

208 

U.K., 72 
U.S.A.. 18 

Aniline Com- 

pounvls for Dye 
Manufacture 

1913 

887 

125 

(Jormany, 96 
U.K., 4 

- 

1915 

92 

268-5 

U.K., 63 
tJemiany, 35 

- 

1917 

250 

477 

U.S.A., 45 
U.K., 44 

- 

1918 

413 

496-5 

U.K.. 96 
Franco, 4 

C’oal Tar Dyes . . 

1913 

698 

105 

(lennany, 90 
V.K., 2 

•• 

1915 

234 

300 

Gonnany, 100 

.. 

1917 

429 

748 

(.Jennany, lO# 

»» • • 

1918 

337 

804-5 

CJonnany, 100 
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E3rt*OKTa. 


Material 

Year 

Metric 

tOOB 

Price 
per ton 
jnX’H 

Destination % 

Coal Tar DycB .. 

1913 

7o:u> 

176-3 

G(?nnany, 20 
ll.lv., *20 
U.S.A., 18 


I9ir. 

4801 1 

j 

30r.'» 

BriLEmi)., 52 
Italy, 16 
U.S.A., 15 


1917 

3127 ’ 

845 

Drit.Eirii)., 50 
Fra IK e, ].> 
U.S.A., 14 


1918 i 

1 

4812 ‘ 

859 ! 

Brit. Knip.,48 
France, 17 


i 

j 

1 

Italy, 14 

IlUiigo 

1913 } 

1792 ■ 

109 i 

1 

(’hitui, 72 
U.S.A., 12 

.. 

191a i 

1 

fl.)0 

118-5 

U.S.A., 38 
Fruneo, 34 


1917 j 

1472 

371-5 

U.S.A.. 48 
U.K.. 36 

! 

1918 j 

777 

;'.9i 

U.S.A., 11 
Franet?, 23 

-(/ 

. (inpvic. Chem., dan. 

17, 1919.) 


Medicines Employed in Chinese Therapeutics. - 
China exporls aiinnaily iiiori.! Hum £(100.000 worth 
ol' uu'dioiiios, niHl tlio inloriial (rado is onorinous. 
The materia mediea is very rieli, a cousiilar rejiort 
giving a list of 180 luediciiies of vegetable and dl 
of animal origin which were made and ns(‘d in 
Szechwan alone. liiquorico and rhubarb are of 
most interest to foreigners, bn I ginseng, pome- 
granate root, aconite, opium, jirsenic and mercury 
are also of imiiortauce. iManula<'tiircrs of drugs 
will find in China some valuable sources of supi)ly 
for raw material. Foreign exi)loll(Ts of patent 
medicines liave found China a rich t'ndd for tlieir 
products.— (f/.S. Com. Rep,, Feb. 8, 1010.) 

Lead and Zinc in China,— The principal lead mine 
in China is In Hunan, wliich in tiie last twenty 
years lias iiroduced 50,000 tons of lead and 120.000 
tons of zinc concentrates. White lead is manufac- 
tured practically only for domestic use, Iht' export .s 
in 1917 amounting to 100 tons. Th(‘ metal Is rolled 
into sheets and treated at a slow heat with riee 
vinegar. The product Is dried, pres.sed Into calves, 
or mixed with wmixl oil for use in common paint. 
The war has affected lh(‘ zinc trade of China 
adver.sely, owing to the high freight rates and 
the unfavourable silver exchange. The export »)f 
spelter dropi^ed from .*18,000 piculs in 101.5 to 7000 
piculs In 1017, and the export of zine ore from 
140,000 piculs ill 1015 to 4000 piculs in 1017 (1 picul -- 
133^ lb.). Hunan is the main source of suiiply; 
the output in 1014 was 12,000 tons.— (fAK, Com. 
Rep., Not'. 27, JOIS.) 

The Paint Trade of Brazil.— liefore the war, tlie 
liaint trade of Hrazil W'as larg(dy in Hritish liaiids, 
althongli Cerniany was iH'elnnlng seriously to 
challenge that, supremacy. The ffillowliig lignres 
show the imports of unprepared dry paint in the 
last normal year, 101.3, toirether with the eonnirles 
of origin : Germanv, 0(11,015 kilo,, Kncrland 712,(»2.5 
kilo.. (I.S.A. 7104 kilo., France 487.00.5 kilo, in 
the same way, the import.s of prepared paints 
were: Germanv 240,380 kilo., Hngland 1,081.222 
kilo., U.S.A. :JM4.810 kilo., and France 113,077 kilo. 
During the war, American suppliers have 
bcnefite/1 largely at the expense of the liriMsb 
manufacturer, but it is felt that the (piality and 
cheapness of the Tiritlsh product will regain most of 
this trade. A British company Is utilising (‘ertaln 
local clays which, ground into powder and worked 
up with linseed oil and turpentine, yield very good 


white, red, grey and yellow paints. Intending 
exporters from the United Kingdom should note 
that varnishes pay twice as much duty us ordinary 
paint, so that great care should be taken to specify 
twrectly the class of paint Invoiced.— (if d. of 
Trade J., Mar. 6, 1919.) 

Prices of Sugar in Principal Countries.— Dr II 0 

1‘rinsen Geerligs has eomplled a list of whole- 
sal«‘ prices of sugar in the principal r)roduclng and 
consuming countries on October 1, 1918. The list 
is given Ixdow, with prices expressed in pence per 
Ih. These priws Include excise taxes and other 
imposts, except in the case of Boland : Java, 114d. 
per lb.; Denmark, 3-34d. ixn* lb.; Cuba, 3r.2(/.; 
U.S.A., .3-7rx/. ; Germany, 3‘88d.; Sweden. 4'50d!; 
Neflu'rlands, l(l9d. ; Swiiztudand, 4-OOd. ; United 
Kingdom, (5-27(/.; Boland, (i- lTd. ; Norway, 0T)8d. ; 
Sr)ain, G-7Sd.; Austria, G'8(id.; France, 7'57d. ; 
Hungary, fflGd.; Italy, OSod.; Belgium, 12r)2d.; 
Ukraine. 5B34</.; and Tiirki'y, 227'10(/.— (U.8?. Com. 
Rep., Feb. 8. 1910.) 

Uruguay in 1917.— Urugiiay Is primarily a 
pastoral couniry; mining is of little lmportanc(\ 
It lias nnmeious quarries which produce a wide 
variety of line and common stone, and jioat ex- 
traction is in tlie experimental stage. Among Its 
f('w indnsirles may be mentioned cement manu- 
faetnre, Vnil lliere is only one faelory. As a n'sult 
of the .vbortage of clieniicals, the manufacture of 
a certain number of the commoner iiroducts has 
bi'en carried out by the National Institute of 
Industrial (’hemisiry at Monte Video. 

While Germany held tir.st i>Iace In the Uruguayan 
export trade in 1913, in 1917 the first four countries 
were the Uuileil States, tlie United Kingdom, 
France and Italy. imports vv(‘re valued at 
X 14.009.000, ineluding <lrugs and chemicals, 
£140,000, and pharmaceutical specialities, £05,000. 
— (t/.S. Com. Rr.p.; Drc. 10, 1018.) 


COMPANY NEWS. 


COUKTAULDS, LTD. 

In the nqiort for the year ('ruled Uecember Cl, 
19.19, the directors slate that tlu'.y have given V('ry 
full consideration to various plans for ctirrying 
out the proposed cajiita lisa Mon of surplus asstffs 
(amounting to about £8,000,000, t\ this J., 1918, 
103 k), and also for the reorganisatitm of the 
Co;ii{t,iiiy. 4310 sclu'nie origliuilly ftroposed failed 
to iiK'et with the aiqiroval of the Tretisury, tind the; 
opinion of the legal aidhorities consnltt'd is that tlu' 
prop(»s;iIs cannot h(‘ carried out until the points of 
law involved ai'c .satisfaefoi'ily s(d(l(*d. 

I>uring the }»ast year an jiddilional factory at 
Ui'igh. I.anea.sliin', for llu^ manufacture of textile 
materials, has lx*en purchased, and the output 
llu'rcfrom has b(‘eii very satisfactory. A r(?search 
laboratory ha.s b(*en In.sfalled at riapham. The 
cost of the shares acquired in the Bnsslan Viscose 
Uomi)any has now iM'on entirely written off. The 
prolifs of the yiair, after di'ductiug all exjienses, 
inelndiiig I'xcr'ss profits duty and income tax, 
amount to £1.184.938 (issued capital, £2,000,000, 
debentures £14,170). After writing off sums 
aiuoiinling to £00,751 and placing £382,5)08 to special 
resi'i’ves, the pa.vment of a final dividend of 3.^. Od. 
per share, free of tax, Is»r(‘romraended. A dividend 
of 3.S’. Tier share, less fax, was paid In August 
last. The resen'C fufl(^s now stand at £1,940.405, 
no valuation is Jiut upon the holding of 19,488,000 
In the Ameriejjpubsldln ry, Viscose, Ltd., and the 
carry forwaiHJ* £148,210. 
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MVIEW. 


MAGADI SODA CO., LTD. 

At an extraordinary general meeting held on 
March 17, the Chairman, Mr. S. Samuel, said that 
the Company had spent all Its capital In conse- 
quence of the war, and that it had been decided 
to submit to the shareholders the proposal to 
create £500,000 ordinary shares of £1 each, and to 
issue £500,000 of debentures with the right to 
holders to convert into ordinary shares up to 
June 30, 1024. The new capital was required to 
pay off existing loans, to provide the necessary 
machinery so as to dispense with manual labour 
as far as possible, and to provide working capital. 
There was a great future before' the Company, 
which possessed unlimited supplies of a material 
which was consumed in enormous qunntitie.s. The 
resolution to increase the cafdtal was carried 
unanimously. 

B/ttUh Chemical Trade Association. This 
Association has been registered as a company 
limited by guarantee, not formed for purpose of 
profit. Its objects are, inter alia, to promote trade 
in chemicals, to provide for the accurate .sampling, 
analysis, and examination of chemicals, to establish 
uniformity in commercial usages (forms of con- 
tract, charter parties, hills of lading, insurance 
policies, etc.), and to promote tlie voluntary 
adoption thereof, to act as arbitrators, etc. The 
president of the general committee Is Mr. W. 
Mann, 7, St. Michael’s Alley, E.C., and the 
registered ollice is at 80, Fenchurch Street, E.C. 2. 


REVIEWS. 


q’UE Zi^c Industry. By Eunkst A. Smith. Mono- 
graphs on Industrial Chemistry, edited by Sni 
Eij. Thoiu’E. Bp. via 22.'!, with 4 plates and 
5) figures. {lAmdon: Longmans, Green and Co. 
10.1 S.) Price 10s. Od. net. 

Judging from the literature on the subject, the 
zinc industry lias received scant attention at the 
liands of Rritisli mctnlhirgists, for, while America, 
France and Germany has each produced within 
years at least one aulhoritativc work, none 
has been published In this country since Percy’s 
“ Metallurgy of Coi)i)er, Zinc and Rrass ” api)eured 
in 1801. 

The author gives a general .survey of the history 
of (he Industry from tin; days when brass was 
obtained by melting copper with zinc carbonate ore, 
by tlio process known as “ (simeiUation,” through 
the various stages of progresj^ up to modern retort 
practice In Europe and Am(‘rica. In an interesting 
introduction we read again (and it is well that it 
should be thus recorded in more permanent form) 
the melancholy (ale of the position in whieli 
England found herwdf at the ou (break of war; tliat 
is to say, dei)cudent on foreign countries for at 
least three-fourths of her requiremeuts of zinc, 
although the Empire was posseas(‘d of adequate 
resources of raw material, wlilch was, however, for 
the most part under contract to T’elgium or enemy 
countries. 

Statistics arc fully quoted in tlie chnpter 
describing the rise and i)rogn'.ss of the production 
of zinc In the producing count l ies of the world. 
The United States takes first i)lace with a pro- 
duction in 1913 of 320,000 tbns, ecjulvalent to 32 per 
cent, of the world’s supply. Since then, the U.S. 
production has reached nearly twice the pre-war 
figure. The apparent neglect, hitherto, of the 
Industry In Great Britain Is attributed by the 
author to various causes, chief among them being 
that the British smelters, generally, have neither 
looked sufflclently ahoad to the time when supplies 
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of the easily smelted ores would have dimimsJied, 
nor availed themselves to any extent of the 
enormous progress made by Conunemai smelters in 
furnace construction wiiereby luei economies pere 
eiiected and former considerable losses were 
reduced. 

It IS not to be expected, perhaps, that metul- 
lurgieal operations .should \hi desciTOcd in very lull 
di'iail in a monograpli oJ. the kind; neveiLlieless, Llie 
author Jias contrived successtuiiy to give a concise 
and iiiLercsiJiig outline of the main principles 
i relating to the preliminary treatment of mine ore 
I (eoneenlraliunj, the roasting and smelling, and to 
include deseriptioiis of furimees and uppliunces 
employed. It is pleasing to read I hat thm'e iius 
tx'eii a considerahte udvauee iu the methods of 
Entisli zinc wurivs during the past lour years, and 
Dial wherever new plant has been iiisUilled it has 
! lu'en of the modern type and .slujuld be proiluetive 
I of results equal to tiio.se obtained on the Continent. 

1 The author discusses the dillieulties in eoiuiexiou 
I with the sweet roasting of ferruginous and leady 
j zinc bleiuk; at some leiigih and is, perhaps, some- 
what sanguine re.speeUng the results obtained by 
I the employment of meehauical inuille furnaces. 
Nt)twiihstandiiig the notable progress made in their 
eoiistriielion, generally sfxiaking these do not seem 
to have yet bi^eii completely successful, iu this 
eouniry, iu overcoming the several dillieulties. The 
importanco of by-firoduct sulpliuiic acid is 
emphasised by the author, wliA points out that, in 
the recovery of tiie sulphur from blende roasting, 
(lie British smelters have been hitherto fur behind 
the smelters ou the (Continent and in America. 
ISummiag up published results, the author states 
that electric smelling of zinc ores has now passed 
beyond the experimental stage and become a 
success. The text does not appear quite to bear 
this out, particularly in regard to the large amount 
of fume formed in the condensation of the zinc 
\apour, considerably exceeding that obtained In 
ordinary retort practice. llecently published 
reseai’clR's iu America by Prof. C. U. Fulton Indi- 
i cute that this is due to the dllliculty of keeping the 
electric smelling furnace air-tight and of rapidly 
obtaining, and inaiutaining, a uniform temperature 
throughout the distillation chamber. Progress 
relating (o wet methods of extrueUon and electro 
deposition Is toueiied upon and it may be mentioned 
that, since the book went to press, some of the 
plants that arc mentioned ns being in course of 
eoiistructioii are now being successfully operated. 
Udier .sections deal with tlie marketing of zinc,, 
imlustrial applications of the metal, alloys and 
comimncial compounds of zinc and the future of the 
industry. Au admirably selected bibliography con- 
cludes u monograph that forms a notable addition 
to the literal ure of zinc; clear and concise iu 
Janguuge and collecliiig iu convenient form much 
valuable seaderod information. 

One of the most interesting sections is that 
devoted to the future of the zinc Industry In Gi’eat 
Britain and the author is genuinely, and rightly, 
concerned at the Inadequate measures taken to 
ensure a production to equal the demand. Since 
the book was published it appears that, after allow- 
ing for the proposed extension of existing works 
and the erection of new works at Avonmouth, the 
possible output will be less than one-half the pre- 
war consumption of, say, 200,000 tons yearly. It has 
recently iKien announced that a zinc' smelter Is to 
he erected at Snkchi, India, by the Burma Corpora- 
tion conjointly with Messrs. Tata and Sons. This, 
together with other proposals for the expansion of 
smelting and electrolytic works In Australia, 
Tasmania and Canada, will help to make up the 
deficiency. The future position of the zinc industry 
Is, moreover, one of great complexity. On the 
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one hand we have coahdent estimates that the 
reQulrements of this country wiJJ amount shortly 
to 300,000 tons per annum, all of wdiich we are toJd 
must! be produced within tiie Empire. On the other 
hand, our estimated lequi remen ts assume a revival 
of our fcalvanised sheet trade (largely export) 
which depends upon a supply of stetd at competitive 
rates. We art' also faced by I he fact that Ihe ret ort 
capacity and mining equipment of the United States 
are far in excess of requirements, as a result of tlial 
country meeting our o\vn delicieney during the war. 
The reinstatement of the lielgian works will take 
some time, and it must be remembered that Belgium 
horst'lf consumed only 7(i,00() tons out of a yearly 
pnxhiction of m^irly 200.000 tons. Fi’anee is con- 
templating an Increased production, and .Japan is 
already producing ni)wards of HO, 000 tons yeaily, 
which ina.v be Inereased so soon ;is Iier <U’0 supplies 
are assured. Broduefion in tiie Slates has already 
been curtailed since tlie arinisfice, and 11 is nmlisisl 
that there must be a gjoat expansion in consninj)- 
lion of the metal or els(‘ a wholesale scrapi)ing of 
plant. The recently formed American Zinc Insti- 
tute, whicli coy(‘)'s th(‘ uiining, snadting and trade 
Interests, is a(*1iv(‘ly ('iigaged in efforts to extend 
the industry in (h(‘ United States. 

\Vl!TI\M (3. WA(^XKa. 


(3atai,ysjs i.n iMU'Siinu. UiirMi^iin. 73// O. U. 
Henokhsox. Monofn'dphs on JxnisraiAr. (Viikm- 
isTTiy, rdilciJ by Sru Ed. Tiioudk. l*i>. 202. 
(London: Lon(nnau‘. (ivcrn and Co. UdO.) 
Price 1)^. ru‘t. 


^ the elimination of carbon disuJphlOe COB] gas 
achieved by Carpenter and Evans. Ihe ca^ lytic 
methods of production of animoniu fmm hydrogen 
and nitrogen and its oxidation to nitric add are 
Jlk( 5 wise far in advance of tlie (dd chemical piocesses 
though the former reaction has still to be worked 
ont on Ihe lectin lea I scale in Britain. 

A large amount of the book is uatuially devoted 
to hydrogenation, which still affords tlie example of 
the most successful ai)plicallon of catalysis in In- 
dustiy. The sub.ject of. fat hardening already lias a 
lit(‘rature of its own, but atlention is directed in 
addition to a number of other reductions in which 
free Ipvdi'ogeii and a nickel catalyst are of service. 
Dehydrogcniation also rc'ceives attention and is of 
growing technical Importance --large quantities of 
aldidiyde have been made from aleoliol this way 
during the war; a hruT si'ction is devoted to cata- 
lytic oxidation, in which lieUl tlie chief progn‘S^ for 
the future is t<» he expectiMl. Eiiuugli has noen 
wrilltui to in{iicale ilie scnjic of Ihe work and its 
value to the clKUuist. 

J>r. iMaxt ed's hook is rest riel ed in its scoiK^ to 
catalytic ii 3 drogcnal ion and reduction; It is one of 
the text books of chemical researcli and engineering 
editi'd by W. 1*. Driaper. After dealing with the 
preparation of ('atalysts and the methods of affeel- 
ing h.vdrogerialioii, the author discusses in turn the 
puhlislicd work on I lie liydrogenation of iin- 
saturalcd cliains, imsaturated rings and niiscel- 
ia neons reductions. The book is particularly 
clearly iiriutiai and the organic formula' are a model 
<d’ what such should he; lids materially enhances 
tli(‘ 111 i lily of lli(' hook. A liiial seel ion Is devoted 
to the (echuical liydrogenal ion of fats and oils. 


(’ATAi.nio iivDHOoE.NA'iiox AM) BrprcTro.N. Py E. r». 

Maxtei). /*/>< 10J. [London : J . and A. (dinrciiill. 

Itnti.) Price -),v. (Id. ncf. 

(.Catalytic action, onci' a scieiililic rairiosit.v, lias 
now passed into the realm of every-day industrial 
life so that wliilst the applications are already 
numerous the i)otentinlilies are enormous. Every 
chemical student in the future must have more than 
an elementary knowk'dge of catalysts without being 
exptx'ted to go deejily into tlie complex jihysieo- 
chemical tlieories of the subject. Jlitherto 
Sabatier's almost classic treatise lias been the 
standard work on organic catalysts and theiid’ore 
the aijpearaiice of G. G. Henderson's hook will he 
greatly appreciated by JOiiglish sludenls, though no 
one, wlio can, should lu-gk'ct to read Sahalier and 
so gain the inspiration contained in its pages. 

Prof. Henderson describes in .'^inqiie and straight- 
forward Iangui>ge, sueli as will aiiiH'al i)arlieularly 
to all chemists engaged in industry, what has iK'en 
already acldeved In Ihe aiiidieation of catalytic 
reactions. No ali<Tiiid is made to describe actual 
working processes or to draw' comj»arjsons lj<*tw'een 
jilternate methods, hut the existing knowk'dge so 
far as It is r'; dahle in juihlislied papers and 
patents, is <lisseeted and suminari.sed so that the 
reader with a niiniiuuin of ellort can readily gain 
an Insight into wliaf has Ix'cn aceompiislHsl in the 
field. 

In dealing with tlie jtatc'iit literature, lliough 
leference is in all eases given to the pat<-ni, th-e 
name of the patentee is omitti'd; many will regard 
tills as a w’elooine improvement on the cushan which 
has grown up during the last few years of labelling 
every procesr- and piece of apiiaiatus willi a iiaiia*, 
often without any regard to tlie trm; di-'-eoverer. if 
«uch a iierson can (wer he said to c.xist in llu'se 
days of gradual evolution. 

Some of the most imiiortaut a])plieatit»ns of 
catalysis concern reactions betwei n ga.ses, Which 
have the advantage, usually, tliat the formallon of 
a large amount of bulky by-jiroducts is avoided and 
further that they can be effected in a compact and 
economically worked plant. Huah, for example, Is 
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UNITY AMONQST THE TECHNICAL 
CHEMISTS OF THE EMPIRE. 


Attention is drawn by the suggestions made In 
the topical address of Dr. Frank T. Shut t, as Chair- 
man, to the Ottawa Branch of the Canadian Section 
of our Society, to the inslslent problem of the col- 
laboration and federation of technical chemists all 
over the British Empire, in the interests of indus- 
tries throughout Its scattered comiK)nent countries. 

It is not a question of the furtherance merely of 
chemical industry proi)er, but of all industries in 
which chemistry and chemical products play a part. 
There is serious risk of wast e and conflict of eft'ort, 
with consequent postponement or dearth of results, 
if each country goes its own way in promoting 
advance in technical chemistry and progress in 
chemical industry. Dr. Sliutt recognises to the full 
the advantages such a central organisation as the 
Society of Ohemical Industry affords for (follectivo 
effort and mutual support in the assembling of 
chemists for the discussion of chemical problems 
and their application to industry, and for the collec- * 
tion and dissemination of technical literature among 
the English speaking r)eoples. But we ui>i not sure 
that tlie i^otentialities for good which the liberal 
and elastic constitution of our Society confers upon 
it are always and everywhere recognised by others 
— if they were more generally ni)pr(‘clnted it seems 
unlikely that there would be so large a crop of dis- 
tinct and si)eclalis<?d (echnical-sclentilic bodies, aim- 
ing chiefly at objects which could 1)0 more readily 
and effectively attained by Local Sections and Sub- 
ject Groups of a well-establlslied and representa- 
tive body of wider scop<‘. 

The time is ripe for dwelling briefly upon the 
benefits which membership of our Society offers, 
not only to the isolated worker in applied chemistry 
in general, bui, to aggregations of chemists and the 
men who have' sp(*ciallsed in particular applications 
of chemistry. First and foremost, they receive the 
.lournal of the Society, wlilcli it (‘annot be gainsaid 
l)resents llie most complete* and coneise continuous 
record in any language or country of literature 
i elating to, and advances in, applied chemistry for 
Udrly-sev(*n years past. Other Societies liavi* 
launched journals frankly imitative, but the Journal 
of the Society of Oluanicnl Industry ret/iins the 
pivdomiuaiKv wliieh is the meet reward of the j 
pionwr. ].ast yc'ar witnessed an ext(‘nsion of the 
Jourmil, by the inclusion In its cov<*rs of a 
“ Review ” section, which has been well api>reciatcd 
and is i-esimusible for extended circulation of the 
Journal as a wliole. The forfheoming developments 
in the aerial transport of important mail matter will 
greatly facilitate prompt publication and distribu- 
tion of i>erio(IIcal teclinicnl literature from a few | 
central sourevs. It will enable our .Tournal to print 
and publisli the procewlliigs of its transatlantic and 1 
anflpoclean Sections almost ns promptly as those* j 
of home Sections, and mcmlx'rs will bi* thus kept ! 
in much closer touch than hitherto. i 

The approval hy the (Council of the forumtion of 
Subject Groups, of which a Chemical Engineering 
Group is the forerunner of others, affords on apt 
illustration of the flexibility of the Society’s con- 
stitution; and flu* remarkable initial success of this 
Group In enrolling over 400 members within a very 
taw months of its inception la a striking proof of 
ducA advantage accruing from f*onnexlon with a 
centnt society which is able and willing to pla(?e 
pr(| organlsiitlon at the disposal of a new body 
flgJendered within its fold. If It were more fully 
IntVlsed that it is oijen to Local Sections and Huh- 
an l Groups to raise funds to supplement the grant 
thfff receive from the Society’s general resources, 


by collecting contributions* from the sectional or 
group membership for the purpose of circulat- 
ing Information of peculiar interest to the local 
or group members, there would be less talk 
of tlie formation of new technical societies ad 
hoc. The Council of our Society will give 
every encouragement to the formation of new 
Local Sections or Subject Groups, and to the 
issue of local or subject “ Proce^ings ” supple- 
mentary to the Journal, merely avoiding as far as 
may be any clashing of activities with those of 
existing Sections or Groups. A healthy spirit of 
rivalry within the Society’s walls will do no barm, 
whereas riv.al8 growing up outside may Impair the 
Society’s power for good, and cannot be as useful 
to their members as can a Section or Group of this 
Society. 


THE ORGANISATION OF CANADIAN 
CHEMISTS.’ 


I FRANK T. 6HUTT. 

TIu*- organisation of Canadian chemists is probably 
the most Important matter of a general diaract^ 
that could engage our attention at this time. Many 
of us arc of the opinion that the time has fully come 
when, alike In the interests oLourselves and of our 
country, there should be a cld^r linking up of the 
chemists at work throughout the Dominion. We all 
recognise the basic character of the relation that 
exists between the science of ciiemistry and our 
national manufactures and industries, and wo are 
flrmly convinc‘ed of the vital Inqxjrtance of the 
application of chemistry to their development and 
welfare. The same is also true in respect to 

chemistry and our great natural resources : 

chemistry must play a very large and important 

part in their future economic development. Of 
agriculture, Canada’s largest and most Important 
industry, 30 years’ experience has taught me that all 
true and iK*rmanent progress will be and must be 
based on scientific work and investigation, and that 
of all the 8ciena*s taking part In this work, 

chemistry is the one that above all others will and 
must take the lirst place. There is a great future 
for profound chemical investigatory work In agri- 
cnlture; would that those in authority had the 
; knowledge and foresight to realise it! 
i Whatever chemists and ciiemistry can do towards 
increasing the wealth and promoting the welfare 
and prosperity of the i)eopIes of tills Dominion can 
be done more effectively and more economically 
if the chemists of this country have organisation. 
Whether this work be of the nature of the working 
out and control of prm^cssi's, general analysis or 
l»rofouiid research, we fei?! confident that a closer 
organisation tlian now exists among Canadian 
chemists will conduce* to greater progress and 
greater efBciency. 

But before pursuing this subject I wish from 
common gratitude to pay a tribute of thanks to that 
.splendid British organisation to which we In Canada 
owe so much— the Six*iety of Chemical Industry— 
and to place on record an expression of our high 
appreciation of all that it has done for chemists in 
Canada. It is this swlety that enabled Canadian 
chemists to take the first step towards organisation. 
This is something to be thankful for, something 
that we ought never to forget. As you are aware, 
as long ago as 1002 branches of this Society were 
formed in Canada, and tliese have been in successful 
operation for a number of years. In this the 
Society has done a good work. It has heli>ed ua 


^ From the Chainnan’s Address to the Ottawa Branoh of 
the Canadian Seotton. December 1918 / 
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with prestige, it has helx>ed us financially and It has 
offered us an avenue for the publication of our work 
in the columns of its Journal. For all this we would 
like to convey to our parent society our grateful 
acknowledgments. 

It may be found after a thorough consideration 
of the whole matter that this relationship, which 
in a measure gives us a fellowship with the chemists 
of the Empire, is too valuable a one to east off. A 
ConsimsuB of opinion and an iuvcmtory of our 
strength and resources may show that It is im- 
possible for Canadian chemists to stand alone, and 
if such be the case wo must loyally and enlhusi- 
astlcjilly continue our work under the present 
auspices. No one wdll more licartily support the 
present arrang(‘ment tlian myself. It has worked 
satisfactorily in the i)ast and It is quite po.sslble it 
may nitwit our needs for the immediate future. We 
have however to rooogn!s(* tliat there has bt^en a 
growing feeling of late among the chemists of this 
country that our afllliation with the Soclid.y of 
Chemical Industry does not offer the very b(‘st form 
of organisation for Canadian chemists. At this 
Juncture I wish to state very frankly that I to a 
very large degree share in (he opiidon that th(‘ time 
has come to strike out for ourselves ami form a 
Dominion-wide sooiety—a Canadian Institute of 
Chemistry or a Canadian Chemical Society. I will 
therefore place before you for your consideration 
and discussion the desirabillly of one organisation 
of chemists for Canada, with a constitution that 
would enable It to enrol all ftoao /ide chemists in 
good repute fronj the Atlantic to the Pacific. First, 
tliere Is the raising of the status of the Canadian 
chemist. It may well 'h‘ asked if the (’anadian 
chemist, unless he hold a professorial position at 
a university, has any recogniseil professional status 
In this country. It is v<‘ry doubtful if he has. 
Most certainly lie does not rank with members of 
the medical ami legal and <mgiu(.MU'ing profe.s.sions. 
I/it me cite one or two instances In support of this 
statement. A few years ago a well-known Canadian 
chemist holding an Important and resjamsible ik)s 1- 
tiou in the country was suhpmmuMl to give evidence 
in a case liivolviiig several millions of dollars. He 
prepared himself for tlie case, .studying its various 
phases and asix'cts. I hi was ou Die stand for two 
days and his evidence covered many folios. Il(* 
sent in an account for S'200.(I0, wiiich he tliought a 
modest sum under the circumstances. The Court 
ruled that he was entitled to Sl.OO a day and 
expenses, ami that is all he received. That Is an 
illustration of how tlie courts of Dn' laud view or 
estimate tin? i)r(»fessional status of the (’anadian 
chemist. AnoDier Instance: — The Civil Service 
Commission is lo-day adverlising for a chemist 
who must he an lionours graduate in chemistry of 
a recogni.sed university Avlth at least one y(*ar’8 
experience in analytical work of a audaiii siK'clallsiMj 
character, and tlie salary offered Is $1.']00 per 
annum! This ^ how oui (iovtu-nnient views the 
importaiici* of the science of chemi.stry and the 
status of the profession. Do you think Die Govern- 
ment would iiave advertised for a rae<llcal man or a 
lawyer or a qualified engineer at such u salary? -I 
think not. 

Well, If those instances are fair and rcjirestmta- 
tive— and I could cite many more, Ix'aiing on the 
fuime poinl~as for Instance wiien a Minister of Die 
Crown W'anted me, not so many years ago. to accept 
as chief a.ssistant in our laboratories at the Experi- 
mental Farm a clerk in a drug storr*, not discerning 
the dlffemice betwetm the nature of the work of a 
drug store and that of a chemical research 
laboratory—what, I ask, can we do to raist* the 
status of the chemist? We certainly ought to do 
something. I do not that there Is any possibility 
Of any advance In that dlrc’ctlon until we have a 
national society with high standards of member- 
hhip~-a society that by Its ^ery constitution, its 


standing In the professional world, conld In toe 

create and exert an Influence throughout the length 

'‘“riieragahi'f thinkTnatlonal society of cbembta 
of the nature I iiav’e indicated would be the very 
best protection the profession could have against 
the half educated, poorly equlpi)ed and often not 
over scrupulous clieinist tliat is found practising, 
often for a reduced fee, in every country. We have 
them in Canada, and this country well as its 
responsible ehemists needs i)rotection against them. 
Miieii money has been tlirowu away, as I very well 
l;now, on propositions floated on the strength of 
Inaccurate and misleading analyses. 

Secondly, a national society would create a 
strengtfi and an influence tliat could be used as 
occasion dicta te<l in matters of moment to the 
country and Its best interest. Of course, I refer 
only to matters of wide importance and which by 
their nature fall within tlie province of chemists 
to advise or offer an ojiinion upon. There ought to 
he, and 1 am sure there are from time to time, 
questions upon which a corporate body of chemists 
could by public pronouncement and by memorials 
well advise our people and their leglvslutors, as for 
in.stance in establishing standards of quality for all 
classes of manufactured and industrial products, 
and in the making of regulations which should 
safeguard t!i(‘ health of the w'orkmen and tlie public 
generally. The industries look well after Dielr own 
interests in such matters— that is true the world 
over-— the public needs eilucatlon and protection, 
and we as chemists have a responsibility in all this 
whicli w'c ouglil. not to neglect or ignore. There Is 
in Diis a national work to be done and It is only 
a nalional society that can do it. 

Thirdly, a national society of high staruling and 
with iiigh ideals would act as a stimulus to more 
thorough, profound and canTul work by our 
(Canadian chemists. It would furnish an incentive 
for the best work. Without a due realisation of 
the high character of our w^ork wa biHXime but 
drudges. Once eliemlslry is on u plane with the 
so-called learned professions, the best of oiir men, 
the ablest, at our Universities would enter it; for 
chemistry not only ranks with tlu‘ mo.st interesting 
and fascinating of all sciences but, as you will all 
admit, it oilers problems and a field of research 
that call for the brightest intellects, the fim^sc 
scholars the country cun j)roduct\ Canada as she 
grows will need and must iiave more and more 
ehemists, and cliemisfs of the very highest ability; 
how I ask, is she to take a place in the front 
rank of civiilseil peoples? 

Fourth, a national socit'ly w'ould make jiossible 
a journal for tlie laihlication in Canada of Canadian 
work in pure and apii41<Ml chemistry. This is some- 
thing that vve ought to have for our use and Infor- 
inatioa and in order to take our rightful place 
among the i>rogr<‘Sslve nations of the world. It is 
tnn* we have a Canadian Cheviical Journal. We 
are very glad to have it; it is proving an interesting 
ami useful publication from s<‘veral points of view; 
but its sphere is neeessarily limited and It la not 
within its [irovlnce to print papers on theoretical, 
abstract subjects and matters of pure research, of 
Interest only to those who are engaged in or 
Intere.steil In the science of chemistry apart from Its 
application. Th(‘ only avenue for the Issue of such 
papers at present in Canada Is In the transJictlons 
of the Royal S(x*lety of Canada, and this avenue 
does not w‘em to have appealed to very many of our 
ohemistK, possibly iMicautie of the restricted distribu- 
tion of the Transactions. 

It is not necessary to enlarge upon the advantag<t^ 
of such a Journal as I have spoken of. There ought 
to be a sufficiency of material to maintain a 
quarterly of high quality, and if at first there were 
a difficulty in getting papers of the right stamp, 
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surely the very existence ol such a Journal would 
be an incentive, especially to our younger chemists, 
to enter upon Investigatory work, lor publication 
in its columns. It would be a matter of pride to us 
and all Canadians to have a Journal of purely 
Canadian work. Presumably, at first, it would be 
a very modest affair. 

As to the constitution of such a national society 
of Canadian chemists, I will merely outline what 
might be desirable or possible. Briefly my Idea 
would be a society that would Include Fellows, 
Associates and, if found practicable, general 
members. It might be modelled after the Institute 
of Chemistry of Groat Britain and Ireland and the 
recently fornied Australian Chemical Institute, 
though I am of opinion that a Canadian society 
should be built upon a broader basis than either. 
The election of Fellows and Associates sliould be 
by examination or based upon chemical training, 
qualiilcations and (ixi>erience of the candidate. 
Each election should be approved by the central 
Council of the society. A high standard should l>e 
insisted upon, so that the status of Fellowship aud 
Assoclateship should be tantamount to and generally 
and professionally recognised as equivalent to 
chemical degrees. . The society should not be 
restricted in its function to registration, as, for 
instance, is the Institute of Chemistry In Great 
Britain. It should be a society that would bring 
its membership together for the reading of pai)ers, 
for lectures and discussions on chemical matters 
generally, In as many branches as may be deemed 
nec‘essary or desirable at centres throughout the 
Dominion. I am aware of the difficulties that would 
be met in establishing and maintaining a society 
which included I he professional and nou-profes- 
sionui member. Whether these difficulties are in- 
superable I cannot say. If it were possible I should 
like to see those Inl (Tested in chemistry, but not 
professional ehemists, find a place In the society. 

The society would be governed by a council 
elected annually by the Fellows and Associates and 
meeting say three or four times In the year for 
business at h(‘adquarters, or at one or other of tin* 
large cities, as iniglit; Ix^ detenninod upon. The 
society 'vvoul(J iiece.‘<siirlly have its charter Fellows, 
and AHS(X*lates, elected, say, during the first year 
Af its existence and drawn from the ranks of 
Canadian unlv(‘rsity i)rofessorlate, from the ranks 
of Gov(‘rnment practising and industrial chemists, 
etc. The (’ommittee on Constitution could make 
out a list of good men for conslder.ation of the 
Council. The fe(‘s of course w^nild be graded and 
each branch would have its owui local officers. The 
society would undoubtedly require some financial 
assistance on the part of the Government, if it were 
to supixu't a journal. If It cvuld bo showui that the 
society w\as really a gowl thing for Canada such 
assistance should not la' very difficult to obtain, and 
I think it could lx> dcuuoiistrnti'd that a national 
society of chemists would itovc a very valuable 
institution, not merely for llie pro Cession but for 
the country at large. 

In discussing the more imi)ortniit and salient 
features of the establishment of a purely national 
society of Canadian chemists, it is not my desire In 
the least to Impose my views upon you; but I trust 
that my remarks may bt^ of assistance in leading 
our discussion inl:) definite lines.* 


* At the 0I086 of the moetlnK a resolution was passed to the 
effect that the work of onranising Cana(llan chemists could 
bo belt undertaken by a new and loparato Institution.] 


NoTlCi:.—Oj>t»*on< exprewfcZ in articles, etc., hearing 
the name o1 the author, are not necessarily those of the 
Council of the Society, or of those 
responeible for the wblieatton of the The 

iruirtioft 0/ ««!* artUltt, «<«.. mean. 
tuhieet matter or the point of mew takf fi u of eufficitnt 
int^eet gr importmee to warrant publicity. 


REVIVAL OP INDIQO. 


In addressing the Textile Institute, at Bradford, 
on February 27, on this subject, Prof. H. E. Arm- 
strong took exception to the application of the 
adjective natural to indigo as redundant, also to 
the use of the expression synthetic indiyo—an 
indigo never has been aud never can be made 
artificially. Indigo is a mixed material, produced 
in a particular way from a plant, containing, in 
the case of well-made samples, about 70 ix*r cent, of 
the si)ecific compound indiyotin. This compound, 
not indigo, is the substance which is being manu- 
factured and sold in an almost pure form. The 
term Indigo should be used only in speaking of 
the natural product. 

Indigo contains substances other than indlgotin 
wliicli have an influence in the dye vat, even if 
not actually dyestuffs. It ha.s been the studied 
l>olicy of the German manufacturers to disregard 
these associated materials as of no account; all but 
the old conservative school of dyers have fallen Into 
the trap; these latter have always maintained that 
indigo has special qualities, which give it an advan- 
tage, in dyeing heavy shades, over manufactured 
Indigotin pure and simple. Probably, in future, 
this difference will be one of determining influence 
on the industry. 

In trials made with special care to contrast 
indigo with synthetic indigotin, in dyeing heavy 
shades on loost* wool, the forbier has been found 
to have the advantage to a very marked extent. 
Ilydrosulphite vats (1500 gallons) were set with 
equal quantities of indigo aud of synthetic Indlgo- 
lin paste, each containing 20 per cent, indigotin, 
and equal quantities of loose wool were dyed simul- 
taneously in the tw'o vats in lots of 50 lb. at a 
time. In the ease of the first 2 or 3 d^'eings, 
deo}>er shades were obtained in the indigo vat : 
in conse(|uence, the addition of paste before dye- 
ing each lot of w'ool was gradually reduced, and 
it w'us eventually found that equal depths of shade 
were ju-odueed when the amount supplied each 
lime was 8 lb. of synthetic paste and only lb. 
indigo. Indigo i)roducos a rather redder and 
brighter sliade even wiien these* proportions are 
used. The difference is being made the subject 
of systematic inquiry. 

After considering the history of the introduc- 
tion of synthetic indigotin and the position of 
indigo prior to the war, esiiecinlly the great ivduc- 
tion in output of the natural produet, Prof. .Vrm- 
stroiig gave an account of the efforts made to 
improve the industry in India, in particular of 
late in Bihar, under the direction of Mr. W. A. 
Davis. It has l)eeii showm conchislvely that 
a paste containing a standartl proportion of indi- 
go! in, comparable wltli that in the synthetic tmste 
on the market. Is easily prepared, and that the 
only disadvantage it has arises from the presence 
of a certain proportion of insoluble matter. An 
organisation for the preparation of siicli paste has 
l>oen establlslied, and probably this material will 
be put on the market in eonqx'tltion with syn- 
thetic paste. Other forms, more easily trans- 
IX)rlod, are In contemplation, how’ever. 

The process of manufacturing indigo has been 
much improved under Mr. Davis’ direction in 
particular the yield has been raise<I considerably 
bv the nH*overy from the “ seet” water of the 
finely dlvldtHl, suspended Indigo, which formerly 
ran to w^aste : this has been effected by adding 
Dhnk gum. ^ , 

The extraction process Is being studied in every 
mrtlcular, especially on the bacterial side. 

The crop has been a declining one of late years, 
owing to the diminished yield per acre, the occur- 
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rence of wlJt diaease and the attack of the plant 
by an Insect pest; also by reason of the difficulty 
of raising se^. A careful and extended survey 
of the results has led Mr. Unvis to the conclusion 
that, at all events, the main cause of the decline 
is the depletion of the soils In available phosphate. 
Of late, even the Natal-Java plant has ceast‘d to 
give a superior yield — the early success of this 
variety is shown to have been due to the fact that 
it is a very deep rooted plant and was able to 
appropriate from the subsoil the phosphatic sui»- 
plles beyond the reach of the Sumatra na plant. 

The future of the industry appears to be mainly 
contingent on the extent to which ]>lanter.s are 
able to apply phosphatic manures. Apart from 
the dyestulf it yields, the indigo plant is now of 
importance as a green manure; and as a legu- 
minous crop it also has its delinitc, natural i)lace 
in the rotation. It is clear that big crofis can 
be obtained, if proi)er agricultural conditions Ix^ 
secured, and that there will lx‘ no dilHcnlty in 
raising seed. There is also reason to believe that 
Improved varieties of the plant, giving an enhanced 
yield of Indigo, will soon be produced. In short, 
improvements are foreshadowed in many direc- 
tions, so that indigo may well recover its position 
and enter into etrectlve competition with the arti- 
ficially made somewhat lmiK‘riect substitute. 


PATENT LAW REFORM. 


\. REE. 

The Memorandum ei Tat out Law Amendment 
issued by the Institute of Electrical Engineers* is 
a document which should he read by everyone 
interested in the suhj(.‘ct. A great deal of the 
matter lucorpoiatcd In it is of a controversial 
nature, and, in particular, some of the recom- 
mendations (see this Issue, p, 127n) eaiuiot lx? 
regarded as other than harmful to the Interests of 
British chemical manut’acrurers. 

The question of a patents moratorium is dealt 
with at sonu; length, but it appears doubtful if the 
recommendations under this bead will be adopted, 
for althougli they w'ould certainly benefit jjatentees, 
they would Intllct grave injustice in many cast's. 
In regard to compulsory licences, and the working 
of patented inventions, the Memorandum presents 
the case of those wlio have always been bitterly 
opposed to these ineaNiires, and it is lamentahh' 
that an agitation so fatal to the best interests of 
British chemical Industry should be vset afoot 
again, led primarily and almost exclusively by 
engineers whose interests in Patent Law affairs 
are so diametrically opi)oscd to those of chemical 
manufacturers. It does not a]qK*ar reasonable to 
recapitulate here In detail Uic case in favour of 
compulsory licences, or working, for it has Ikhui 
so often an-1 eonviiieingly statf'd that anyone in- 
terested can at once put his liand on various articles 
and pamphlets dealing with this part of th<‘ 
subject. 

The question of patentability of articles for food 
and for medicinal purposes was probably Intro- 
duc'ed into the 1917 Bill (Clause 11, Seetioii 28) in 
order to make our law conform to tliat of 
France. There is little doubt that this clause 
will not appear in the new Bill that is bfdng 
drafted, or at all events, it will be framed on 
entirely different lines. It must, however, be 
strongly emphasised that product patents should Ix' 
abolished, except with the modification recom- 
mended by the Manchester Chamber of Commerce, 
as well as by the Association of British Chemical 

• Biamorandutn on Patent Law Amendment, baaed on a 
B^port pivjMred by the Institution of BJectrioal Bogineers 
Bad pat at Ae dlapoeal of the Technical Institationf Con- 
feienoe by In^tutlon, Oct,CO, 1918. 


i/fnniiffletiirers Germany baa benefited enoiv 
mously In tfie past by not haring 
herself, but by being able to secure them In certain 
pthfr couritrie.s, such as England, France,. and 
Italy The last two countries are for that reason 
doMiJ? away with product patents, having fully 
recognised how, in this respect as well as In many 
others, their patent laws have helped German 
industry and damaged their own. It might be 
interesting In this connection to give the actual 
wording of the recommendations of the Manchester 
Chamber of Commerce and the Association of 
British Chemical Manufacturers “ That there 
should be embodied In the Bill a definition of 
‘ invention ' in substitution for that In the existing 
Act, such definition to include chemical processes 
and the products of such processes, no patent to 
be granted for the products apart from the process 
or means by which It is produced. Subject to this 
limitation the field of invention should be obso- 
hifely free and unrestrlcttMl,” It, might also be 
Interesting to quote the following recommendation 
by the above-mentioned bodies “ With regard to 
patents for inventions relating to articles or sub- 
stances for food or drink, or for medicinal or 
surgical purposes, or to methods or processes for 
manufacturing such articles or substances, power 
should be given to the Comptroller to prevent any 
abuse of the monopoly granted, with a view to 
making the patented invention avniJable to the 
public at a reasonable price.” 

Certain recommendations are made in this 
I)amphlet extending both the provisional term and 
tlie term for acceptance of complete si)cclflcatlou. 
It Is suggested that what Is wanted is an 
cxten.slon of the term of priority und(‘r the 
International Convention. The great dimculty 
is in getting I lie English application through 
in the twelve months allowed by the inter- 
national Convention. Very often, If tlu' inventor 
exercises his full privilege of waiting six months 
before filing Ids complefe s[)ecincatlon, he 
may havi* reached the limit of the twelve months 
tliat are aliowcii before th(' complete siiecification 
is in order for acc'eptanci? In this country. The 
sugg(‘stlon, contained in the Memorandum, to 
extend tin; imriod to nine months instead of six 
months as hendofore, would only aggravate tlie 
situation. It is true that tills objection Is said to 
lx* met by a proposal that a parenh'e should file 
his patmit of origin elsewhere than In England; 
but this would [U’event him from manufacturing at 
once In England, and If the iiatenlee sliould have 
failed to secure protection In the foreign country 
where (under tliese proposals) he first applied, his 
position would be a most unenviable one. Further, 
<‘very one, (piite naUirally, wants to iirodiice first 
of all lu fij.s own country; and It should surely be 
obvious that the country or origin ought to 
lie the country In which the invention was really 
(•rigiually made. 

The suggestion of constituting a new tribunal to 
try cases involving scientific and tO(dmlcal ques- 
tions will nax't with general approval and accept- 
ance. Wi‘ should like, however, to point out that 
sudi a i>roposal emanated originally from the 
Mnncliester Cham1>er of Commerce, was adopted 
by the Asixx-Intlon of British Chemical Manufac- 
turers, and reads as follows:—” All orders of the 
Lonipi roller (under Clause 1, Sub-section 12) shall 
be subject to the aiqieal to the Court, and it Is 
reconimendixl that a Court of say five members, 
two l(‘gal and three technical, should be con- 
stiMitcd, and that three members, one legal and two 
technical, should form a quorum.” 

At present appeals lie with the Officers of the 

where they are 
referred to the High Court. The prl^pal reason 

auggestlng a special court 
composed of experts Is that the i^w Officers are 
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extremely busy men, and hence appeals to them 
entail great delay, sometimes over 12 months, and 
cause patentees to incur risks and very considerable 
expense. Were such a new special Court created, 
it would be desirable that every variety of case 
should be referred to it, i.e., not only those which 
lie with the I^aw Officers of the Crown or the High 
Court, but also any kind of patent litigation, and 
appeals arising In practice from the opposing of the 
grant of a patent, disclaiming, etc. Such a pro- 
posal, which Involves a purely administrative 
matter, would have to be dealt with by the House 
of Commons. 


NEWS FROM THE SECTIONS. 


CANADIAN DACIl-’IC. 

At the meeting lield on January 10 at Van- 
couver, H.C., Mr. W. S. Barwiok, of the Vancouver 
Engineering Works, read a pajK^r on “Ferro- 
Alloys and the Hardening of Steel.” 

Mr. Barwlck described the various ills that afl’e(‘t 
steel and iron during manufacture, their causes 
and the methods developed by metallurgical 
chemists in overcoming them. The production of 
ferro-alloys has evolved witli the developments of 
the electric furnace. Ferro-alloys often not only 
act as cleansing agent by removing undesirable 
constituents such as oxygen, nitrogen, sulphur, 
but also Impart very desirable proi>erties to the 
product. A very complete description of the 
various types of steel was given, and special refer- 
ence was made to the very considerable economy 
effected during the war by the \i.se of certain 
ferro-alloys. 


„_:=rr-r 

Immediate aim o£ professional protection, includ- 
ing protection to the public as a result of the 
legislative definition of these professions. 

CANADA. 

Ottawa, 

The third ordinary meeting of the Ottawa Branch 
was held on February 20, when an address was 
given by Mr. S. J. Cook, the local secretary, on 
the subject of Paint Pigments: Their History 
and Development.” Mr. Cook treated the subject 
briefly from a historical point of view and then, 
after offering a classification of the various pig- 
ments as they occur in commerce, proceeded to 
discuss particularly tiic wliite pigments and inert 
tillers. The Society was honoured on this 
occasion by a vi.vit from the clialrrnan of the 
(’anudian Section, Dr. W. L. Goodwin, of Queen's 
University. 

A spcxfial motion-picture meeting of the Society 
was held on February G in the Exhiiiits and Pub- 
licity Branch of the Trade and Commerce, Ottawa, 
at which about forty members ami gu<‘Sts were 
present. Through the courtesy of the American 
(^yanamide Co., films portraying the iirocesses in 
use at its Niagara Falls plant were shown. Dr. 
Shutt, in a few Introductory remarks, traced the 
development of the various processes for the fixa- 
tion of atmospheric nitrogem and discussed the 
importance of the nitrogen compounds to the vege- 
table and animal worlds; hc^ touched upon 
the uses of cyanainlde as a fertilis(^r and as a 
source of nitric acid and ammonia. Films were 
also shown illustrating the manufacture of pottery 
and the construction of wooden ships in Canada. 


On February 24, Prof. E. H. Archibald, of the 
University of Brltisli Columbia, addressed the 
Section on “ The Busting of iron.” 

The author reviewed the llieories advanced to 
exi)lain tlie phenomena of rusting and descrilied 
experiments that liad bivn made to substantiate 
them. The varying oondilious lii nature causing 
rust and methods of protection or prevention were 
review(Hi, such as the solubility of oxygen and atmo- 
spheric inipurilii's In water, depth of immersion 
\ii water, porosity of iron under normal conditions 
and under deformation, intensity of light, and the 
action of films of fatty or hydrocarbon oils on 
the surface of water or on the Iron. The i>resence 
of rust accelerates corrosion owing to absorption 
of moisture by the rusted areas, lleiici* the rails 
of railroads rust more ra[)idly wlien not in use. 
The corrosion of cans coaled with a film of llnsiHMl 
oil and baked at 150° C., is ^Inc to the oil combin- 
ing with either oxygen or hydrogen and tlms 
reducing the protei tion due to polarity. I»y baking 
at 250° C., better results have been attained. 

Prof. Archibald favouri'd the electrolytic theory 
as the best explanation of most of the phenonuma 
associated with the rusting of iron. After the 
address, he demonstrated experimentally tin' vary- 
ing local composition of cominerelnl iron. A small 
bar of polished iron immersed in distilled water 
containing phenol phthalin exhibited local areas 
of red over the cathode portions. The anodic 
areas may be demonstrated by tlie addition of 
potassium ferrlcynnlde when the ferro\is Iron 
forma Turnbull’s blue. A bar of chemically pure 
Iron would not show areas of loc*!!! polarity. 

Mr. J. A. Dawson, chairman, ivi>orted on the 
progress made in organising a federation of tech- 
nologists under the provisional title of the Unltwi 
Professional Englnei^rs of British Columbia. It 
was hoped that through this organisation of ewhl- 
tects, engineers, chemists, and other technologists, 
there would eventually develop co-operation as to 
programmes, club rooms, libraries, as well as the 


NOTTINGHAM. 

The annual meeting of the Section was held 
at rnlverslty College on March 11). Prof. J. W. 
Hlnchley first gave a paper on the aims of the 
Chemical Engineering Group. In the. discussion 
wliich followed, officials and memlxirs of the 
SocU'ty expressed their aiiproval of the objects of 
the Group as stated. 

The Annual Report was then read; it showed 
a year successful from the point of view both 
of iiapers and discussions and also from that of 
membership. There are now 170 memlxirs, which 
is a net increase of 40 over last year’s total. The 
number of nominations of officers and committee 
for the next st'ssion l)eing e(iual to the number 
of vacancies, the following were declaml elected 

Chairman, Mr. F. H. Carr; Vl<x*-Chaimien, Dr. 
S. U. Troiman and Mr. J. Wliite; Hon. Treasurer. 
Mr. S. J. Pentecost; Hon. See., Mr. J. M. Wilkie; 
Committee — Prof. F. S. Kipping, Dr. O. E. Mott, 
Messrs. L. Arehhutt. J. F. Britrgs, S. F. Burford, 
1C Collilt, R. Dunealfe, J. H. Duuford, J. Marshall, 
W. P. Skertchley, G. .1. Ward, and J. T. Wo(xl. 


RRISTOE. 

'rhe stH’ond annual meeting was held on March 27 
at the I'niversily. Dr. Butler, the chairman, in 
the courses of his address, referred to the success 
of the SfM'lety’s annual meeting held in Bristol last 
year, ami to the papers which had been i*ead before 
the Section during the past session. The member- 
slilp has increased to 152. Tlie resignation of the 
lion. Secretary, Mr. R. F. Easton, hrts been 
accepted with regret, and most of the initial success 
of the Section was due to the (uiergy he displayed. 
Mr. Easton was presented with a silver cigarette 
box by the members of the Cxaninlttee in recognition 
of his good services. After a vote of thanks had 
been passed to the University authority for facili- 
ties granted, the meeting proceeded to the electl^ 
of officers for the coming session. Tliese were 
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review. 




elected as follows :— Chairman ; Mr. B. Walls, 
Vice-Chairman, Mr. W. B. Bird; Hon. Treas., 
Mr. J. Bernard; Hon. Sec., Dr. F. Hlxon. Com- 
mlttee: Professors F. Francis, 0. M. Tliomiison, 
Dr. Butler, and Messrs. E. C. Evans, E. F. Hooi)er, 
a J. Waterfall, J. M. Dodds, 0, E. Boucher, L. d. 
Davies, G. H. Medley, M. W. Jones, and W. J. 
Cooper. ‘ ; 

Mr. F. J. Poplmiii then rend a pajK'r ou “ IVat," 
In which he pointed out that (he world’s resources 
of It were enoriuouH, and its ex{>lo](a( Ion from the 
standpoint of fuel eon.st'rvidion was very Impor- 
tant. He referred to (he u.se of air-drh'd peat in 
producers, with animonja iv<‘OV(‘ry, and (he prin- 
ciples underlying' the so called “ wet-earhouisinf; ” 
process for the prcjiiiradon of find hriquetii's from 
peat. He eoiisldered that the chief dillicuKles in 
the appIl<*atioii of I Ills proet'ss were of an engineer- 
ing character, and not fundanuuilal. 


LIVERPOOL. 

“ Pulverised Fuel ” was (lu' sul»jeet of (lu* paiKu* 
read by Mr. A. Ground.^ to (he meeting held 
at the TJniversily on INlareli L'l. The chair \va.s 
taken by Mr. A. T. Smilli. d'his (pic.stion has 
received but .scant atliuition in (his conidry, except 
by the mamifacl urers of Portland cement and (he 
inventors of (lie Ttellinglon boiler, with (he result 
that many English lirnis are now paying royalties 
to American patentees. 

The ellk*i<uiey of coiiibusllon of raw coni cannot 
compare with that of flu* pulveris(’d material, and 
with reganl to cost, r has been calculated from 
average dala (hat (he j^.Th.U.’s delivered to the 
furnace per penny cost of opcTation are as follow.s : 
Fuel oil, 2a. .‘100: water gas, 28,700; powdered coal 
(screw conveyor system). 02,000 ; powdered coal 
(pneumatic system), ‘12. -188. It is true that Hie 
Increased cost of drying and grinding ha.s to be set 
against Increased eflieiency and economy in fuel, 
but no heat l.s utilised in (waporating moisture from 
the coal inside tlie furnace, as is (lie case with the 
raw coal fired fnrnaci'. The objection as to 
scattering of tlie ash iuis no foundation, as, ou Hie 
contrary, it slags and forms either a pool on the 
floor of the furnace or a troublesome deposit on 
the walls and tubes. It is false economy to use 
coal of too low a grade; Hie most suitable material 
is one tontniiiing le.ss than 1 per cent, of moisture 
and more than 30 fior cent, of volatile matter, 
although a fairly wide range of coals can be used. 

The fuel i.s given a preliminary crushing, with 
magnetic separation of admixed Iron and steel frag- 
ments, dried In a rotary dryer, and then finely pul- 
verised in one of the various tyiies of grinding 
machines (Knipp, Huntingdon, ' Bradley, Carr, 
Bonnot). The iiowdered coal is carriial either by 
screw-conveyor, or iineuniatic .system, to the 
burners. In tt'* Holheek system, now coming Into 
extensive use, tlie powdered fuel is fed into a 
storage-bin mid from this into a lilgh-pressur»* 
blower, which forces it into tlie distributing 
main— a wide pipe from which it is tapi>ed on- 
to the various furnaces. The supply of dust 
Is made automatic; auxiliary blowers and boostiTs 
can be placed in line to assist circulation. 
Among the advantages of this system are : (l) Tlie 
air used for conveying coal dust Is also used for 
combustbin; (2) high cost of repairs for wrew- 
conveyors is eliminated; (3) the need for a bin at 
each furnace is obviated; (4) a few minutes after 
the ftrnaces are shut off all coal dust in the system 
is returned to the pulverising plant, thus leaving no 
coal dust in storage in the works or at the furnaces 
Great economy is effected by preheating the air 
and wear and tear on furnace lining ig reduced bv 
wat^-copUng by reduction of air pressure, and 
avoiding sudden changes im direction of flow of 
gases. ^ 


the chemical society. 

anniversary dinner. 

After an interval of six years, the ai^vemry 
I « “s rovivod on Mnroh i!7 the Preel- 

.lon' Sir W'. ,J. I'oiio, f«v«W/n>r. Tho^ attendance 
beat' all jircvJous records, over SiiO Fellows and 
guests liciug present. Among the latter were the 
Rt, Hon. Lord Moulton, the Rt. Hoii. H. A. L. 
Fi.shcr, J'rcsldcnt of the Board of Education, the 
Rt. Hon. Nir Alfred Mond, First Commissioner 
of Works, !8Ir J. .T. Thomson, I’resldent of the 
Royal Society, Dr. C. Poulenc, President of the 
Socic'le Chlmlque de France, Sir Aston Webb, 
Prt'sidcnt of tlie Royal Academy, and representa- 
tives of other leading learned soeietles. 

Lord Moulton, who gave the toast of the Chemi- 
cal vSociety, spoke of the great jiart played by 
ehemistry in the war. There Is no doubt, ho said, 
that, the Germans held their hand until their great 
installations for producing anunonia by the Haber 
process wen' completed. They looked to their large 
chemical factories for the niainifacture of ammuni- 
tions, and they relied ou the pott'ney of (heir poison 
gases. These things, logi'ther with the groat 
advance they had made in nrtilk'ry, emboldened 
them to antieipati^ a rapid victory. The struggle 
was really one in wliich each nation depended on 
it.s chemists. Wlion lie first took up I lie suiqily 
of ex[)loslves in Novembt'r, 1014, England was 
practically deslitiite of factories which could ]>o 
turned to warlike purposes, slu' was entirely desti- 
tute of any home source of nllrlc acid or nitrates, 
and was iK>ss(‘s.sed of no plant for producing lethal 
gases. The way in which our chemisis respondtHl 
was marvellous, and exee|>t. for a ((‘inporary in- 
feriority in regard to th<‘ snp])ly of “ mustard ” 
gas, It could truthfully bo said that from end to 
(‘ud of (he line W(' were at least ('qual to the 
enemy In all hranc'lies of chi'inlstry as apidled to 
w.arfare. Time and again when we appeared to 
he at the limit of our resources, some now method 
of increasing jiroduction, some new process, or 
some variation in an old jwocess was devised to 
meet the occasion. Both England and Germany 
have leamt'd (hat their natural resoureOwS are much 
w'l<ler than they were thought to he, and there 
seemed to he no limit to Iw set upon the possible 
achievements of chemistry and physics working 
hand-ln-haml. In coupling the name of the Presi- 
dent with that of the Society, rx)rd Moulton sr>oke 
in (‘uloglstic terms of the excellent work he had 
rendered to Hie country In i)robU*ms corim'cU'd with 
poison gases, and in,, the more polite realm of 
aerial photography. 

In the course of Ills reply. Sir W. Pope said 
that the nation must l>o prcpareil to pour out 
treasure into our educational establishments for 
securing Hie T>oteuHal young energy of the country 
and dlreellng it into scientific channels. It Is, 
further, ('ssentinl that money should be poured 
into our unlversiHes for the pnrpost^ of sHrnnlating 
research and of acquiring a tremendous output of 
scientific knowledge; wdiether that knowledge be 
“pure” or “applied” did not matter, the return 
in any case would he enormous. 

The toast of Ills Majesty’s Forces was then given 
by the President, and responded to by Ideut..- 
Genonil Sir William T. Furse. 

The toast, “ Our Fn*nch Colleagues.” wa^ pro- 
posed by Prof. H. H. Armstrong, who said that this 
was the first occasion ujion which the French ^ 
society was officially repreaemted at their annlver- 
^ry meeting. In felicitous terras he quoted Wurts^ 
dictum, “ La chlmle est une sclehce francftlse, elle 
fut fondle par Lavoisier d'lmmortelle m^inolre/' 
and referred to the long list of distinguished French 
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chemlstB who had advanced the science. After 
Dr. C. Poulenc had replied, l^ir J. J. Dobble pro- 
posed the toast of the guests, coupled with the 
names of the Rt. Hon. H. A. L. Fl^er, Sir 
Aston Webb and Sir J. J. Thomson. Mr. Fisher 
humorously referring to chemists as past masters 
in the fine art of murder, deplored that he was 
but a melancholy product of the dark ages of 
compulsory Greek. The educational cause which 
Huxley championed may now be regarded as prac- 
tically won, and former sceptics must have been 
converted by the achievements of science In the 
war; there was, however, leeway to Iw made up 
and a great deal more money must b<^ spimt on 
science. If warfare is to be a thing of the past, 
chemistry will be the principal agent of that 
benetlcent change. It; will have done more than 
any Ix>ague of Nations can possibly aspire to do. 
We realised, he- hoped, that the l>est form of pro- 
tection for national Industry was not more tarllT, 
but more chemistry. It Is necessary to create in 
the whole country a general atmosphere of mind 
favourable to scientific Ideas. Thirty years hence, 
when the educational changes which had recently 
been Introiluced had had time to boar full fruit, 
his successor at the Board of Education would 
have no reason to complain of tin* neglect of 
science. 

Sir Aston Webb and Sir J. J. Tliomson also 
responded . 


MEETINGS OF OTHER SOCIETIES. 


MINEllA LOGICAL SOCIETY. 

Sir Win. P. Beale, Bt., pr(‘sident, occupied the 
chair at the meeting lield on March IS. After 
Mr. L. J. Si»eneer had read a contribution on 
“ Curvature in Crystals,” Land. A. B. Edge 
described thv ” Silici'ous Sinter from laistleigli, 
Devon.” Tiio district round Lustielgh, near 
Bovey Tracey, i.s mined on a small scale for a 
very line quality of niicact'ous hematite, whieh 
(Xicnrs tile re In well-didined lodes traversing the 
,.:ranlte. At the IMumley Mine (now disused), on 
t b.' walla of one of these lodes is found a iHHmIiar 
banded material, wlilch on analysis iiroved to be 
a siliceous sinter or opal of sp. gr. l-TIJ, with an 
approximate iK'nvntage composition of. silica 70, 
water 21, hematite 0, alumina, soda and potash .^>. 
It Is luird and compact, shows a licauMfully banded 
structure, but is very fragile, breaking conchoidally 
even when most carefully bandied. 

A note on ” An Anorthic M,etasilicnte from Acid 
^teel Furnace Slags,” by Mr. A. F. Ilalllmond, 
was followed by a de.scrlption of the meteorites 
from Ada re and Enslsbeiin by Dr. G. T. Prior. The 
l>ercentage amounts of nickellferous iron and the 
ratios of iron to nickel support the view that in 
cbondritic meteorites the quantity of nlckellferons 
iron present varies inversely with the iiicUol con- 
tent. Dr. G. F. Herhert Smith de.scribed a students* 
goniometer, made by Messrs. .1. H. Steward, Ltd. 
This instnimont is of the t.vi>e in wiilcb the direc- 
tion of reference is given by the reflexion of some 
distant object in a mirror, and in which Ibe axis 
of the graduated circle is horizontal. A ball and 
socket joint provides the mirror with all tlm neces- 
sary adjustments in direction, and It la also mov- 
able vertically In the plnue of the axis of tiie 
circle. The crystal holder Is providtHl with a 
simple form of adjustment which enables a wsbil 
to be measured, as regards one half, 
remOTal from the wax. A poster ® 
arm facIHtatca the aettlng of the crystal In the 
axis of the circle. 


SOOIB3TY OF GLASS TECHNOLOGY. 

On March 19, a meeting was held In the Univer- 
sity, Birmingham, when a paper was read by Mr. 
B. J. Allen on ” The Preparation of Raw Materials 
for, and the Casting of, Glass Pots.” 

The author first dealt with the deflocculation of 
clays, and showed It could be accomplished by 
electriciil treatment. He described a simple appa- 
ratus for testing clays to show their suitability 
under this electric^al treatment, and his experi- 
ments proved tliat many common fireclays alto- 
gether unsnited in their ordinary state for the 
manufacture of refractories could by the above 
treatment Ik" made to produce a large proportion 
of highly satisfactory material fit to meet the 
sficcificaliori for high grade work. 

Mr. Allen dealt hriefiy with the manufacture of 
pots by the old method of building by hand, and 
referred to the limitations of tills method. It Is 
most dlfliciilt for the pot makiT to guarantee a 
IM^rfccl.ly united homogeneous pot. It is very essen- 
tial that clay and the grog lie In Inlimate contact 
in the finished pot, and tills is ensured by the 
casting of the pot. Ho tinui descrilied In detail 
the preparation of slip and subsequent casting of 
pots. The lecturer expressed the oiiinion that 
research on all these matters should be carrh^d 
out by the Society. 


THE INSTITUTE OP METALS. 

The spring meetiug of the Institute of Metals 
was lield in the rooms of tlic (Jliemlcal Society 
on Marcli 25 and 2(1 The princiiiai paper for dis- 
cussion wa.s the Fourth Report to tiie Corrosion 
Committee, by Drs. Bengough aud Hudson, a 
lengthy document of 182 pages and 21 plates, em- 
bodying tlie results of a very long si^ries of exjieri- 
ments and observations. The report ditlers from 
its predecessors in n^gard to the exiierimental 
meth-xl adopted, microscopical studies of the 
ai>pea ranee of corroding surfaces taking the place 
of measurements of ti\e loss of weight during 
corrosion. 8iome of the facts so recorded are very 
remarkable, and exee^edlngly difllcult to Interpret. 
The authors prefer the hypothesis of dl^^ct oxida- 
tion of metals to that of electrolytic solution fol- 
lowed by oxidation of the residual metal, but do 
not commit themselves to a definite theory of 
corrosion. On the practical side, they have added 
to our knowledge of corrosion under service con- 
ditions by their proof of the importance of the 
<‘oprier-rich surface layer on brass condenser tubes 
as ordinarily manufactured in determining their 
resistniuv to corrosive Influences. They have also 
reached certain definite conclusions ns to the limi- 
tations of tile protection of tubes by the applica- 
tion of an external electromotive force. 

Dr. Kosenhain and Mr. Hanson described the 
proiKTtics of some copix^r alloys wliicli had been 
testt^l for siH'Cial purposes, the chief interest of 
the paper lying in the method adopted to obtain 
sound castings by filling the mould under pressure. 
A lively discussion followed the communication 
of a note bv Lleut.-Gol. Jeiikin, in whieh It was 
pointed out ‘that there is at present little corre- 
spondence betwetm the information nniuircd by the 
engineer as to the i>roperties of the materials with 
which he has to work and tliat supplied by the 
metallurgist. Tin' engineer wishes to know the 
endurance of steel or non-ferrous alloys under 
stress, their resistance to corrosion, etc., and is 
supplletl Instead wdth notes of mlcro-stnicture, 
Brlnell hardness, Izod figure, etc., the exact rela- 
tion of which to the data desired Is nnknowm. In 
fact, the engineer and the metallurgist too often 
siieak two dlffereat languages. There was ^me 
difference of opinion as to which of the 
should be responsible for tlie choice of the testing 
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methods, hut the suggestion of Dr. Rosenhalo, that 
the solution would probably be found In the deter- 
mination of fundamental physical constants 
(specific heat, compressibility, etc.) and the esta- 
blishment of definite relations between these and 
the working properties, seemed to \m generally 
acceptable. The (eating of materials has evidently 
to make a great advance before such a solution 
becomes practicable. , 

The second day’s papers Included several oi pi a - 
tlcal interest. Messrs. Hanson and | 

described the mlcroKrai.lilc 
aluminium alloys, mid showed how 
with copper, nh’kel, and iron may he 
from one another and from siheon. 
by Messrs. Kills and John.son 't 

snceested by the ri'siilts of Mr. Alkins at the last 
me^ellngi and aimed at establishing a diseontinnity 
In the change of mcrhanlcai proiierties ot eopl«;i 
and brass with i)rogressive cold work. It is 
evident, howiwer, tliat miieh more exact diUi- 
minations will be reciulred l)efore any speculation 
as to the causes of such a diseonliiiuitv can be 
more than guesswork. Some very interesting facts 
known to slieet rollers and tube drawers wore 
brought out in tiie discussion, indicating a strongly 
marked time elTect in the change of elasticity in 
cold-worked metals. This time faclor has to be 
taken into account in any study of dcforiuation 
by cold- world ng. 

The final session was devoted to a general dis- 
cussion on tile relations of sclimtific research to 
works practice, th(‘ opi'niT, Hr. Kostmlialn, d(‘alliig 
with the general (pies* ion. whil(‘ Messrs. Barclay 
and I/antslK*rry dealt, from dilVorent points of 
view, witii the organisation and fiinctioii.s of work.s 
laboratories. The nmiarks made i)y prominent 
manufacturers showed a io'cn appreciation of tlie 
services of science, and it is to i>e iioped that the 
newly establlslied Noh-Fiutous Metals Itesearch 
Association, to which reference was made, will 
make a successful lK‘ginnlng and meet witli 
adequate support. The veil of secrecy whicli 1ms 
so long enveloped the rum-ferrous metal industries 
Is gradually disapi^arlng, and it is to be hopvMl 
that the free interchange of information, which 
has rendered sncli great service in the mannfac- 
ture of iron and steel, will become common in the 
sister group of industries. 


THE CHEMK’.AL SOCIETY. 

The annual general meeting wjis held at Burling- 
ton House on Marcli 27. The report of tlie Council 
and the statement of ac(*ounts and balance sheet 
were adopter!, and Sir W. J. Poj>e delivered the 
presldeiitial addn*ss, which d(‘alt principally with 
the achievements of cliemi.sr.ry in relation to the 
war. A rei>oit of the addre.ss will appear In an 
early issue of this Journal. Tlie election of ofllccrs 
then followed, involving the following changes 
President, Sir J. J. Hohhie; Vicf‘-Presidcnts, Sir 
W. J. Poi>e, Dr. H. J, 11. Fenton, Prof. J. Walker; 
CJouncll: Prof. F. E. Frauds, Mr. .F. A. Ojirdner, 
Dr. 0. A. Keane, and Sir R. Robr'rlson. The 
Anniversary Dinner was held tlie same evening. 

At an ordinary meeting held on April 10, the 
President announced that the Society’s IJlirary 
would be open until 0 p.m. on every evening of the 
week, except Saturdays, as from May 1 next. 


Refltjx (!o.\I)K.\skks fkom Brokkn Glass,— M r. 
N. A. Masani, chief chemist to the Morarjl 
Goculdas Laboratory, Bombay, in a communication 
concerning the shortage of cliemjcal glassware in 
India, states that an accumulation of broken test- 
tubes suggcijted to him their utilisation In the con- 
struction of the jackets of small teflux condensers, 
ordinary glass tubing serving for the Inner parts. 
The Improvised apparatus proved very successful. 
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SEWS ASD NOTES. 


CANADA. 

Convention of Canadian Chemists.— The second con- 
vention of Oamidinii chemists will be held in 
Montreal during the last week in May. At this 
meeting it is exiiected that a purely Canadian 
society of professional chemists will be organised. 
The feeling is that no existing body is 
exactly suited to the task of drawing together into 
one orgaiii.sallon the chemists now scattered 
tliroughoiit Cauadiau universities and industries. 

The Canadian Mining Institute.— On March 5, the 
Canadian Mining Institute held its twenty -first 
annual meeting at Montreal. Some thirty papers 
were glvtui covering the latest activities in Cana- 
di.aii mining industries. Both in Quebec and Manl-' 
toba new resonn^es of great valiu' are being opened 
up. In Gaspc Peninsula, Quebec, deposits of zinc 
and lead are receiving attention, and the copper 
deposits of Nortliern Manitoba have been found 
to be exceedingly ricli. 

Ontario Mineral Production in 1918.- The Ontario 
Department of Mines has just issueil its pre- 
liminary report for tlie year IDIS. Values have 
greatly increased, iiotii in imdallie and non-inetaillc 
products. CompanHi with 1017 production sliows 
a falling oil in some items, but inereased jirlces 
miK'li more than countiuba lanced diminished out- 
puts. 

The total mineral iirodnction for the year 
amouiitial to $80,0<Ml(X)0, being a net increase over 
1017 of $8,000,000. Tins is the highest mark yet 
set, and Ontario now furnlslies nearly 50 per cent, 
of the total mineral output of Hie Dominion. Dur- 
ing the year tlie International Nicked Co. of (’anada 
took over liu^ business of the Canadian Copper 
(’oinpaiiv, ami In its new^ relinery at Port Colixirno 
treated TvTH tons of iilckel-copi>er matte, from tiie 
time tlH‘ plant startenl In July. Altlioitgli compara- 
tively little iron is producixi, the output of steel 
is valued at |i28,702,;i(*>1. Elect rle furnace develop- 
ments were greatly a (‘(x derates! and various forro- 
allovs were tiirmsl out in large (luaiitlth's. The 
Hiree silv(*r ndiiierlt'S situates! at Delora, Thorolel 
jiiu! Welland tnmted S*55l terns of eonesmtrates and 
rcshlues. The new Mosa oil thdd In Middlesex 
(smntv coutrlbnted 10^,008 barrels, or .*{7 per esmt. 
<d* tiu* total output. Tlie produedlon of crude i»etro- 
liMim is, therefore, on th<‘ increase. Tlie output of 
natural gas desTeaseal greatly elurliig the year owing 
to the action of the Ontario Le'glslatuis' in eon- 
seu'ving tlic suiiply for domc'stlc purposes. 

BRITISH INDIA. 

Importation of Calcium Carbide.— Tlie Depaiiuuuit 
of Statl.stics publishes tlie statement that of the 
2'1.')20 cwt. of calcium carbide imported into India 
durmg tiie last thriH* months of 1018. Japan sent 
21,7(K) rwt. and the TJnitial Kingdom only Jo cwt. 
Java contributed 887 cwt. and the United States 
r»0<) cwt. 

Coal. Over 18^ million tons of coal wms mined 
during 1017, and the value at the pit’s mouth was 
4s. lid. iHT ton, as compared with the 
:\h. 4r/., in V.m, and the highest, 5«. U., in IWS. 
Tiie quality of Indian (s>al is very inferior to that 
of British coal, and it Is very diflleult to 
material sultaiile for mqlallurglcal puriiosoH. Ihe 
low cost of product ion Is due to cheap labour and 
to the fact Hint the coal is very near the surface. 
Of the total production, per cent. Is used on 
the railways, and in 1017 the paper mills con- 
sumed 170,000 tons, the oil mills 100,000, gold mlnw 
84,000, sugar factories 77,000, and gas works 08,000 
tons. The demand for coal Is great gnd the supply 
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Inadequate. One of the serious problems to be 
faced Is the provision of coal suitable for the 
metallurgical and chemical Industries. 

AUSTRALIA. 

Th« Sugar Industry.— A Royal Commission, con- 
sisting of Messrs. A. B. Piddlngton, N. 0. Lockyer 
and S. Mills, has been constituted to report on the 
sugar industry. The inquiry will cover the national 
value of the Industry, production, Government 
control. Protection and Iiiipcu’lal l‘reference.“ 
{Official.) 

Immediate Policy of the Commonwealth.— S{)enklng 
at the Victoria Cliaiiilx^r of Manufacturers on 
March 27, Mr. Watt, Acting Pi*line Minister, stild 
that the Federal l?arIlamoiit would meet as soon 
as i)ossible to deal with the tariff question. Tlie 
I’rlme Minister, Mr. Hughes, is In I’arls contend- 
ing for three principles: (1) to obtain for the 
Commonwealth the control of the former German 
colonies In the Western Pacllic; (2) to obtain for 
Australia an Indemnity from Germany to defray 
some of the cost of the war; and (11) to secure fiscal 
freedom for the Commonwealth.— 

UNITED STATEt^. 

Charcoal for Gas Masks.— The best raw material for 
gas mask carbon is coconut shells, which must be 
brok(‘n to a certain size and sifted to take out dust 
and tine i)articlos. This new class of work was 
taken up by the Astoria Light, Heat and Power 
Company, whieli i)rovided lor st(»ring 5,000 tons 
of raw material under cover and 15,000 tons in the 
open. As the supply of coconuts dccreast‘d, largo 
quantities of cahune nuts were imported from 
British Honduras. The cracking and removal of 
the kernels rcxiuired si>ecial machinery, which was 
soon provided. A call was made t<' the public for 
fruit stones, and many tons of iK:‘ach, apricot, and 
ju’une stones were sent to the Astoria works from 
the Paellio coast. Also Iurg(^ quantities were 
obtaiiUHl from thousands of barrels placed In the 
streets of N(‘w York for their reception. Ninety iK?r 
ouit. of the material used for masks made in the 
U.S. was carbonised at Astoria.-- (A wicr. Gas Eng. 
J., Jan. 18, 1911).) 

GENERAL. 

Annual Meeting ol the Society. — The Connell of the 
Society has aecvpted the invitation of the Loudon 
Section to hold its annual meeting In Loudon on 
July 15, It;, 17, and IS next. Every advantage will 
be taken of the opportunity and of the locality to 
provide a programme worthy of tlie occasion, ami 
to bring togellier an ass<‘mbly commensurate with 
the degree of imi)ortance which the chemical indus- 
tries have attained In tlie national life, it Is also 
hoi)cd that representatives of French cluunlstry 
and chemical industry will be able to attend. 

His Majesty the King lias graciously consented 
to act as Patron and H.U.H. the Prince of Wales 
as Vlce-Pntroii. A General Committee is being 
formed to include some of the foixunosl re])ri's<'iita- 
tlves of science and industry; and amongst, tlioj-^e 
wiio liave already jn'ornised to serve upon it an* 
the Rt. Hon. the Ix)rd Mayor, the Rt. Hon. the 
Marquess of ('rewe, Sir George Bellby, Sir J. J. 
Dobble. Sir R. T. Glazebrook, Sir Rolx^rt Hndfleld 
g?ir Herbert Jackson, Sir Alfred Keogh, Col, Sir 
Frederick Nathan, Sir W J. Pope. Sir Boverton 
Redwood, Sir T. K. Rose and Sir William Tllden. 
Sir William Crookes had also expressed his willing- 
ness to serve. « 

The opening meeting will be held at the Mansion 
R^ouse on July 15, when the Rt. Hon. the liOrd 
Mayor will extend the civic welcome, and Prof. U. 
Louis will deliver his presidential address. Further 
particulars will be announced In due course, but 
It may be mentioned that arrangements have been 
made . for the delivery of an address by Sir 


William J. Pope, for the holding of conferences 
on Empire sugar production, and on the leather, 
dye, and fermentation Industries. Also, the Chemi- 
cal Engineering Group will make Its d^but with 
a whole-day conference on “ Power Plants in 
Chemical Works.” The lighter and more convivial 
side of the meeting will bt» provided for by a 
luncheon given by the Ixmdon Section, the Annual 
Dinner, a soiree at the Imi)eiial College, a smoking 
concert, and a whole-day exciirsioii to Windsor. 
All communications in regard to the meeting should 
be addressed to Dr. Stephen Miall, at the Society’s 
Offlc‘es. 


Chemical Engineering.— The Senate of University 
(''ollege lias accepted the offer of the Ramsay 
Memorial Cominiltee of a sum of not less than 
£25,000 towards the foundation of a laboratory of 
chemical (‘iigineering at the coIl(‘ge. 

Work of the Medical Research Committee. — In an 
appendix to a memorandum recently Issued by 
the Local Government Board on the work of 
the Medical Research Commitlee (Cmd. 09, Id.), 
Sir W. M. Fletcher, secretary' to that (’ommittee, 
draws attention to a particular aspect of the value 
of a centralised State Department for research In 
me<liein(» or other hranehes of seienc-e. Such a 
centralised department is (‘ininently suited for 
garii(‘riug tlie by-prwlucts of si»ecialised research 
throughout the country, and of bringing to the 
knowledge of Government Df^artnienls the work 
of a single Di'partment whimi might otherwise 
escaiM^ notice. After referring to the fact that 
research in one direction may bear valuable fruit 
in another, and instancing the classic examples of 
the work of Pasteur and RCntgen, Sir W. Fletcher 
gives the following illustrations from rec*ent his- 
tory. 

The need for administering oxygen effectively 
to soldiers suffering from gas poisoning has led 
to Improved methods In the use of oxygen-enriched 
air In the treatment of disease, and of the applica- 
tion of oxygen mixed with hiugliing gas as an anaes- 
thetic in dangerous cases of shock, as well as to 
the supplying of oxygen to aviators; mine rescue 
apparatus, in which oxygen is employed, will pro- 
bably also be Improved. Exp(*rlmenta on chlorine 
comiiounds ns antiseptics led to the ” Dakin ” 
solution, then to Chlorainine-T, and later to 
Diehloramlne-T. A side inquiry resulted In the 
pnwluction of ” Halazone,” which has a high dis- 
infecting power and is useful for sterilising water; 
and the close study of Chloramlne-T has led to 
the dlswvery of its action on protein substances 
and thus given a means of effecting new trans- 
formations in organic comijonnds of biological 
Importance. The successful investigalion of toxic 
jaundice, caused bv tetracJilorethane. used as an 
’aeroplane doiH\ and by TiVP. has instigated an 
liKpiirv into salvarsan-poisoning. a subject which 
(It the present time is of imiwtance to six Govern- 
ment Departments. From the investigation of the 
Imtmrlties of TNT tliere has n‘snlted the dla- 
eovery of a modilhHl form of this substance which 
can bl* utllls<Ml In the chemical Investigation of the 
protein molecule. The cheiid(*al striieture of a 
substnnci' called U-arnosln, previously recognised as 
occurring in the human b(xly, has be<m discove^, 
and the pnxluct artificially synthesised for the first 
time. 


British State Mines In Nigeria.— The British Goveni- 
iient is now an owner of coal mines and a 
ributor of coal in Nigeria, The mines are at Udi, 
0 miles from Port Harcourt on the coast, with 
rhlch they are connected by a Government rail- 
way. In 1917 these mines produced 85,000 tons, 
nd In 1918 110,000 tons, valued at £ 28 . 000 . The 
[fie of the coal has so far practically been wn- 
Ined to Government services, but It Is hoped that 
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the private tln-mlntnff companies will be able to 
Obtain supplies in future. The heating quality of 
the coal is about 75 per cent, of that of the best 
Welsh coal. — (MancA. Guard., Afar. 31, 


for their iMng. The oniy remedy for the preset 
daneeroiis situation was the goodwill Of the 
Entente, and the harmonious co-operation of the 
workers. — (Frankfurt Z., Feb. 5, 1919.) 


Oil Fuel Reservoir at Rosyth. — The construction of 
a large reservoir at Rosyth for the storage of 
oil fuel has been completed recently by the 
Admiralty. The reservoir has been built of con- 
crete on a rock foundation, and is the llrst instance 
of a large reservoir Ixang const rncted from this 
material. The concrete <lci)osi(ed amoiinit'd to 
about 98,500 cubic yards. -tZ/oa and Coal Tr. Ixcv., 
Mar. 28, 1919.) 

New Edition of Bcilstein.- The forthcoming publi- 
cation of a new edllioii- the fonrih — of Beilstcin’s 
“ Haiidbnch der Organischim Chomie ” Is aiinoimeed 
from Berlin. 9'lie lirsl. volume will be issued in 
04 Paris and will cost 00 marks. The coiniileted 
work will coiiijirise 15 volumes. The compilers arc 
B. Pragm- and P. .Incohsoii, .assisled by P. Schmidt 
and Dora Stern. 

Associations of Academic and Technical Workers in 
(iermany. — .\n “ Imperial Pomiuitlee of Academic 
Professions’’ has been formed In lU'rliii <o promote 
co-oiJeration belweem all who possess academic 
qualifications, and lo safeguard tlielr common 
interests. 'I’he as.-^oeial ion iiudiides 70 federated 
societies and 220.000 im'inbers. A second associa- 
tion, called the “ T’nioii of Technologists,” has 
among its aims, to seenre an aelive participation 
of its members in jmiilic life, <leeision in technical 
questions solely i)y b'clinienl workers, better con- 
ditions of living for iis members, and enlighten- 
ment of tlie p(‘opl«.‘ couei ruing the sigiiilicance of 
technical work and the importance of maintain- 
ing it. Both assoeialions include in their mcmlK'r- 
sidp corporative' hodie's as well as individuals. 
The Verein Dentsclier (’lieiniker Is represcnte<I In 
both, and has issued an ajiiiea] to its mernl)ers 
to accord their snpport.~f/. aa//eir. (7/cm., Jan. 7, 
1919.) 

The Position at the Hochst Dyeworks.— According to 
an official communication from the directorate of 
the Iliichst dyeworks to llu' Zcitschrift fiir Angc- 
wandte (Vwmic, tln'.sc works are not in French 
occupation but niuier the .sni»orvision of two French 
chemists, ami work i.s i)roc(»eding without inter- 
ruption. All the products, l)oth tliose in .stoc‘k and 
those newly luannfaelured, /ire In tlie first Instance 
earmarked for tin' use of the Allies, but the 
remainder may, with the siiecial sanction of the 
suiKirvisors, be sent to the occupied parts of Ger- 
many. Under the same (ondition, pharmaceutical 
products may also be exported thither, and for this 
permission is l>cing freely granted. Otherwise no 
restrictions arc imjiosed, not even in the case of 
salvarsjm. In the view of the management, there 
are considerable snpplh s of salvurs/in available in 
Germany, anc M, -re can be no qiu'stlon of a serious 
shortage (c/., this .1., 1919, 108 ii). — (Z- angew. 
Vhem., Feh. 21, 1919.) 

The Maosfeld Copper Mines. — At a recent meeting 
of the directors and officials of the Mansb'ld copjK'r 
mines, the chainnan took a i/CH.^iuiistic view of tlie 
outlook. The exiK*nditnre hi'twcf'U October 1, 191K, 
and Jannarj' 20, 1919, amounted to about 47 million 
mk. against sales of only 20 inillion mk. Sales had 
declined from 11 million mk. in October (o 21 million 
in December, and while American copiier, It Is 
stated, could delivered at .350 mk. y/or 100 kilo., 
the prime cost of Mansfold copper was about 700 mk. 
Tliose leaders of the miners who are conversant 
with the facts will admit that the socialisation of 
companies already working at a loss would only 
accelerate their ruin. The directors were, however, 
ready to examine any scheme for ameliorating the 
situation, since they intended to maintain in em- 
ployment 180,000 men dlrectly^tlependent on mining 


Anhalt Potash Works. — The Anhalt Potash Works 
In Leopoldshall are owned and conducted by the 
Anhalt Government. Up to the outbreak of war 
the annual surplus i)roflt amounted to about 
1 million marks, but lately, owing to limited market 
! ix)ssibilltie8, Increased wages and largely Increased 
exi)enses, there has been a monthly loss of about 
200,000 mk. and this is ste/idily Increasing. — 
(Koln. Z., Feb. 25, 1919.) 

Selenium and Tellurium. — The elements selenium 
and tellurium are by-products of the copper Indus- 
try, and could Ix' produced in much larger quan- 
tities if there were a sufficient demand for them. 
The processes of production are slmyile, so that the 
co.st could he reduced materially if the output were 
larger. Tellurium Is used in certain alloys, and, 
in small quantities, as a colouring material for 
glass and porcelain, and scloiilnra is valuable on 
account of It s |)hoto-clcct rical properties. The chief 
use of selenium is in the glass industry, but small 
quantities ar<‘ emidoyed in pilot ogniphlc chemistry, 
and in medicine. Wsissermaun has taken out a 
patent for tlie application of organic selenium salts. 
Seh'niuin has been niqilled suceessfully to the 

vulcanising ” of rubber goods in place of sulphur. 
Vulcanised by that means, the goods are said to be 
more durable, 'fhe total production of selenium 
W51S about 10,090 lb. in 1913 and .30,000 lb. in 1914. 
Since then war condilions grf‘atly restricted 
production.— (1/(7aR und Frz, Dec. 22, 1918.) 

Mineral Salt Deposits in Sicily.— H.M. Consul at 
Palermo reports that two natural dejmsits of 
sodium sulphate are Ix'ing worked at Manglabue 
and Sambuco, in the Province of Caltaui8S(‘lta. The 
extension of the Mangiabue mine is estimated to 
cont.'iiii 11 million cu. m. of materi/il containing 30— 
70 per cent, of sulphate. A plant has been erected 
for purifying the pro<luet, but It has not yet been 
operated. The Sambuco deposit contains mixed 
salts of magnesium and sodium wltli a variable 
percentage of potassium, analysis of one sample 
showing 12 iK?r cent. K„0, but others considerably 
less. The mlnenil is pure, situated close to the 
surface, and easy to work. Some of It is already 
on sale. — (Bd. of Trade J., Mar. 20, 1019.) 

Castor Oil Production in Spain.~A new company 
is being formed to plant the “rieino” (Talma 
(Jhriftti) and to iiroduce castor oil therefrom. 
ExiH'rlments have shown that the plant grows well 
in Andalusia and that two or three crops can be 
obtained in ojie year. The leaves and shoots pro- 
duce good fibre for papermaking, the pith is suit- 
able for stuffing lifebuoys, and the ” Palma Chrlstl ” 
oil, exiiressed from tJie seeds, now fetches 8«. per 
kilo., as against Is. before the war.— (Rd. of Trade 
J., Mar. 20, 1919.) 

Magnesium in the U.S.A.— The production of 
magucslum on a commercial scale started In 
1915 as a result of supplies from Germany being 
cut off, and to meet the greatly increased demand 
for the metal for war materials. In 1915 the output 
of the three producing firms was 40 tons of mag- 
nesium with an average selling price of 20a. per lb. ; 
in 1017 five firms produced 51 tons of the metal 
with an average selling price of only 8a. 4d. per lb., 
but two of these ceased to manufacture on account 
of the low price. The pre-war price of the Imported 
metal was Oa. lOd. jxjr lb. Most of the magnesluip 
producecl in the United States is madq from mag- 
nesium chloride residue (bittern) from the salt 
brines at Midland, Mich., from magnesite and 
dolomite from Caltfomia and from Grenville, 
Quebec. A probable future source It Ban Fran* 
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Cisco Bay» Cal7, but almost Inexhaustible supplies 
of suitable magnesium compounds are available. 
Magnesium Is cast into rods 14—18 in. long and 
I — 2 in. diameter and is drawn into wire. The 
powdered material must pass through No. 200 screen 
in order that It may burn rapidly. The chief uses 
at present are (a) flashlights, (b) chemical reagents, 
(c) the ignition of thermite charges, (d) as a 
deoxidising agent, (c) as a constituent of alloys 
particularly in association with 8 per cent, of 
aluminium, which produces a metal of sp. gr. 1-7.5 
with a strength equal to that of gun metal. 
Another aluminium-magnesium alloy containing 
only 2 per cent, of magnesium fmagnolium) is used 
for making forks, spoons, etc., and, generally, 
where a light, white metal is required, (/) as a 
dehydrating agent, (f/) for cathodes in the electro- 
lysis of neutral or alkaline solutions free from 
heavy metals, and in the electrolysis of alkali 
chlorides. Magnesium anodes are used for pro- 
ducing galvanoplastie dey)osits of nickel and cobalt. 
It Is considered probable tliat magnesium will 
shortly be used as extensively as aluminium.— 
(U.fl. OcoL l:^urv., Dec,, 1918.) 

Resources of China. — A very high quality of alum 
is i)roduced in China and used for clarifying water, 
as a mordant in dyeing, and in si/dug and whiten- 
ing paper. About Id, 000 short tons were exported 
in 1910, mainly to Jai)an for ns(‘ In dyeing. 

Asbestos is mined in Maiicliuria by a .Tapanese 
C()m[)any. It is also found in North-Western 
Kwantiiiig and in IliH)eli province. The x)roduct 
is of short lil)re. 

Borax is found in Kansu, Anhui and Tibet, most 
of it coming from the Tibetan Lakes. It is used 
by the (Chinese for glazing crockery, and as a Ilux. 

Arsenical pyrites and orpiment oceur in the 
north-western i)art of Yunnan. The exports of the 
latter fro!ii Yunnan and Hunan in 1917 amounted 
to 000,000 11). 

China at present supplies tlio greater part of the 
world’s demand for antimony. 02 ])er e('nt. of the 
Amerieati imi»orts of the metal in 1910 eomlng 
from that country. Most of th<‘ ore is mined In 
the Hunan province*, wliere It oeeiirs practically 
free* from arsenic and contains from 20 to 01 per 

'Tit. of antimony. Smelting is done at Changsha, 
Ifaiikow and Wuchang. Antimony is usually 
marketed in China in tlie crude form, containing 
(S to 70 per cent, metal. The reguliis assays at 
98 to 99-8 r)cr cent. The total exports in 1917 
amounted to 15.000 long tons of regulus, 20,000 tons 
of crude, and 4000 tons of ore. — (U.S. Cum. Rep., 
Nov. 27, 1918.) 

Indigo and other Chinese Dyes. — Just before the 
outbreak of war, Germany was exporting to China 
indigo to the value of £2,000,000 and other dye- 
stuffs valued at £000,000 to £800.000. To a great 
extent these had replaced the old Chinese vegetable 
dyes; in fact, indigo was no longer considered an 
agricultural product. With the war came a revival 
of the Chinese nainral dyestuff industry and 
Chinese dyes are now beginning to figure in the 
export trade. Thus 5000 tons of liquid Indigo and 
2000 tons of other dyestuffs were exported In 1917. 

Chinese indigo Is a very weak product, coutnlu- 
ing about one jx'r cent, indlgotln. An acre yields 
about 60 Ib. of pure dye. Other Chinese dy(‘stuffs 
Include a black obtained from gall-nuts and also 
from the capsules of acorns. The flower buds of 
the locust-tree (i^ophom jnponica) give a yellow on 
an alum mordant, whilst luVmerlc is also used for 
yellow shades. Safflower is used for red, and 
greens are produced from tiie bark of the Rhomtitis 
parpifoliua and the leaves of the RhamnuB tinc- 
toriuB. Browns are produced from the false 
gambler. vegetable dyes of China are par- 
ticularly suited for rug dyeing.— Com. Rep. 
Rupp., Feb. 8, 1018.) 


isein 


Memoranduin on Patent Law Amendment.— The 

committee appointed by the Conference of Tech- 
nical Institutions and Societies to formulate recom- 
mendations concerning the amendment of the 
Patent Law has duly reported, and the Institution 
of Electrical Engineers has prepared and published 
a memorandum based upon Its fludiugs. In the 
following summary of recommendations the Act 
referred to is that of 1907, and the Bill that of 
1917, which was introduced into Parliament and 
later withdrawn. 

Patents Moratorium.— it is recommended that an 
extension for a period equal to the total duration 
of the war should, on ai)pllcation, hti granted in 
the ease of those patents which weie in force when 
the war broke out and are still in force when i)eace 
comes, and that in the case of patents which have 
expired by lapse of time during the war, the ex- 
tension should be for a period (‘(pial to that from 
the eommencement of tlie wnr to the end of the 
ordinary life of such pulenls, and that for patents 
other than war patents wliich have ijcen taken out 
since war commenced, tlie extension should be for 
a period equal to that between the date of applica- 
tion and the end of the war. 

It is recommended that provision should bo made 
for ojiposltion by any iierson alleging that he is 
prejudicially aflected by the extension, but the onus 
of proof of injury of the same kind as is provided 
for in tlie case of restor'utiou of lapsed patents 
should be on the oiiponent. ^ 

(Jotnpulsorp Lkrnees (Section of Act).— That 
(a) T>etitlons he made and heard by the Comptroller 
of l»a tents with final appeal to Court; (h) present 
power to order icvocation under this section of the 
Act lie cancelled. 

Workini/ of Patented Inventions (Section H of 
Ac*0.— Tliat this clause of the Act be deleted in its 
entli*ety. 

Articles of Food, or for Medical Purposes, etc . — 
That the position under the present Acts should 
not be disturbed. 

Clauses 5, S, 9 and Jo of 191J Bi//.— That these 
clauses are approved, and siionld adopted. 

Term of Patents.— Thi\t the term of patents be 
cxti'nded to seventeen years. 

Extension of Provisional Specification term . — 
That the term of provisional protection be restored 
to nine mouths, with right to extension for three 
furtlu'r months on payment of a nominal fee. 

Extension of term for Acceptance of Complete 
Specification.— Thnt the term for aoci'ptance of a 
(complete Sfieclflcation bt^ extended to eighteen 
months, with iiower on payment of fees to further 
extend to twenty -one months. 

Patent to Bind Croirn.— That all awards, royal- 
ties or payments to Inventors for use of inventions 
by or on behalf of the Government should be 
decided by the High Court after hearing all parties, 
and that patenti'cs should be entltlcil to apply to 
the Court for this purix)se. 

Cancellation of Registration of Designs. — ^That 
Clause 14 of the Bill of 1917 should be adopted, 
but restrictions of Section 50 of prosc'Ut Act should 
bi‘ removed. 

PaUmts of Addition.— r)i‘ovlsion should be 
made for maintenance of “ Patents of Addition ** 
through remaining available term of main patent, 
not only In event of revwatlon of main patent as 
proposed in the Bill of 1917, hut at option of 
patentee on surrendering or lapsing of main patent. 

Patent Fees.— That renewal fees should be re- 
duced by one half. 

Proposed New Tribunal.— That a si>eolal Division 
of the High Court of Justice be constituted to deal 
wlUi patent and other litigation Involving scientific 
and technical questions. 

The reasons for the above recommendations are 
set out In the memorandum. 
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PERSONALIA. 


With great regret we record the death of Sir 
WiUlam Crookes, President of this Society in 1913, 
In London on April 4 last. 

Sir Auckland Geddes has resigned his office of 
Minister of National Service and Keconstniction, 
and has accepted the position of Principal of McGill 
University, Montreal. 

Dr. A. R^e has been appointed Inspector of 
Research under the Government scheme for assist- 
ing the dye industry. 

Sir Evan Jones is now officiating as Controller 
of Coal Mines, in addition to fultilling his duties 
as Dyes ('’omndssioner. 

Tlie death is rcjKU’ted of Sir E. C. Stirling, pro- 
fessor of physiology in the University of Adelaide, 
on March 20 last. 

The Chair of Pathological Chemistry in (he 
London University has been vacated by the resig- 
nation, owing to ill-health, of l‘rof. Vaughan 
Harley. 

Major H. MeComl)i«‘, lecturt'r in chemistry in tlie 
University of iiirmingliam, lias been eleeted a 
Fellow of King's ColIeg«\ Cambridge. 

The death is announced of Mr. xVndrew King, 
assistant professor of chemistry in the Horioi-Watt 
College, Edinburgh. 

The Council of the University of L'cds has 
appointed Mr. D. McCandish to tlie professorsliip of 
applied chemistry (cheniislry of leather manu- 
facture) at L'crls Unin rslty. 

The offer of the Mason Chair of ClKuiiist ry at tht‘ 
University of Birmingham, vacant hy Uie resigna- 
tion of Prof. Percy Prank land, has been accepted 
by Prof. G. T. Morgan, professor of applied chemis- 
try at the City and Guilds Technii’al College, Fins- 
bury, London. Prof. Morgan was formerly pro- 
fessor of applied chemistry in the Royal College of 
Science for Ireland, and prior to that editor of 
the Journal of tlie (’henilcal Society. 

Mr. A. J. Turner has accepted the appointment of 
professor of textile technology In the College of 
Technology, Manchester. Prof. Turner has been 
in charge of the Fabrics l.aboratory of the Royal 
Aircraft Establishment, conducting investigations 
on textile fabrics mainly from the physico-chemical 
standpoint. 

The Cavendish Chair of I’liysics at Cambridgt* 
University, vacant owing to the resignation of 
Sir J. J. Thom.son, has hecn fllltHl by the appoint- 
ment of Sir E. Rutherford, now I-.augworthy 
Professor of Physics at the University of 
Manchester. 

Sir J. J. Dobbie, Government Chemist and Pn*.si- 
dent of the Chemical Society, lias been apiiointcd 
to serve on ri Tioyal Commission to determine what 
awards and royalties shall tit' paid to inventors 
in resjiect of the use of their inventions l>y Govern- 
ment Departments during the war. 

Capt. J. R. 1‘artington has bnm appointed to the 
Chair of Chemistry at East I.oudon C>3llege. Prof. 
I’artington is a graduate and former Beyer research 
fellow of the University of Manchester, and after 
serving in the army, has recently been In charge 
of research work In the Inventions Department of 
the Ministry of Munitions. 

Lieut.-Col. W. Watson, who died on March 3 
mainly from the effects of inhaling poisonous gases, 
was professor of iJiyslcs at the Imiierlal College 
of Science and TiHihnology at the time when he 
was sent out to France as director of the Central 
Laboratory, B.B.F., In June 1915. During the 
exacting routine of his work he was frequently 

gassed, and his death Is undoubtedly to be 
ascribed mainly to this caulPS. Prof, Watson was 


the author of many valuable investigations In 
magnetism and optics; his experimental work was 
characterised by great accuracy, whilst as a 
teacher he excelled in clearness of exposition. 
His “Text-Book on Physics" is well-known to all 
students of that subject. In recent years he took 
up the study of the petrol motor and his researches 
proved of great practical utility in connexion with 
aero-engines duriug the war. He was elected a 
Fellow of the Royal Sendety in 1901 and was 
created (LM.G. in 1910. His loss to science will be 
keenly felt. 


COMPANY NEWS. 


BORAX CONSOLIDATED, LTD. 

Addressing the 21st ordinary general meeting on 
March 20, the Rt. lion, tlu* Earl of Chichester, 
chairman, said that the t’omiiany's mines in 
Turkey were intact and would be banded back 
by tlie Turkish Government; thus the German 
plans to sequestrate them laid proved abortive. 
The stocks at mines, factories, etc. were valued at 
£5*88,197, and the volume of business, Including 
that of the export trade, during the last finan- 
cial year liad deeliucHl. In tlie current year, busi- 
ness has been every wliere on a reduced scale, and 
bu.yers are waiting for the exhaustion of accumu- 
lated slocks. It Is anticipated, however, that an 
improvement will set in after ]M‘ace has been 
signed, particularly as the coiiiilries with which 
the Company formerly did business are denuded 
of stocks, botli of raw and n'fliied products. The 
lirotits of the year to Sei)temlx*r 30 last amounted 
to £431,312, compared witli £385,527 in the previous 
year (Issued capital £2,300,000; delxintures 
£1,979,531). The balance at disimsal is £396,190, 
out of which sum £00,000 is to lie placed to resents 
etc., a dividend of 2.s*. i>er share paid on the ordi- 
nary shares, making 15 iier cent, for the year, 
and £105,371 is carried forward. 


ANGLO-PERSIAN OIL CO., LTD. 

At the 9ih ordinary general meeting, held on 
March 20, Mr. (\ Greeiiway, eliairman and manag- 
ing director, .slated that duriug the past year the 
capital ri'sonrees of the Couiiiany hiul been in- 
creased by £5,200,000, of which £1,750,000 was paid- 
up capital. II. M. Govi'rnimuit had eompleted the 
piircliase of the ordinary shares held by It. After 
making amjile allowaiiees for depr(‘clation, the 
trading jirolit came to £1,510,994. The available 
balance for dlsl riliution is £779,709, and it was 
proi)os(‘d to juiy 8 ih'I* cent, on the ordinary shares, 
ami to carry forward £454,722. The return to 
H.M. Government on its investment, Including 
excess profits duty, Is about 30 ixu* cent, per annum. 
Within a very fi‘W y<*ars tlu' through-put will pro- 
bably 5^—0 times that of the year under review. 
The supply of oil is practically unlimited, the wells 
already drilled still maintain their extraordinarily 
high rate of yield, ami are estimatefl to lie capable 
of iirodiicing 5,000,000 tons per nnniiin. The exten- 
sions to the refinery at Abadan sliould be com- 
pleted during tlie year, and a large refinery is 
being CTceted at Swansea, the initial capacity of 
which will Ixi twice that of the whole of the 
Scottish shale oil compani(‘S. The political situa- 
tion in Persia has greatly improved. A profit- 
sharing scheme has Ix^en adopted for the benefit 
of the Company’s employees. 

LEVER BROS., LTD. 

The speech of lA)rd Ijcverhulme, at the 25th 
annual general meeting, held on March 28, was of 
unusual Interest owing to the description he gave 
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of tlie BCheme It Is proposed to * estfibllsh for 
introdudiig a 6-hour working day or a 
36-hour week In the CJompany’s factories. Day- 
workers and piece-workers are to work In two 
6-hour shifts, the morning shift being from 7 a.m.— 
1.15 p.M. with a IS-minutes’ Interval for a quick 
lunch provided on the premises at the Company’s 
expense. The afternoon work is to be divided 
Into four shifts of 7i hours and one of 7 hours 
per week, with a 30-mlnutes’ Interval for refresh- 
ments. Saturday afternoons and Sundays will be 
free. On the night shift, the employee will do 
8 hours’ work for one week out of four and 5 hours 
and 20 minutes for the remaining 3 weeks. The 
shifts will be changed weekly. The rate of wages 
will be the same as for a 48-hour w^eek, and It is 
anticipated that production costs will not be In- 
creased, the staff recognising that any such increase 
would handicap the firm both in home and foreign 
competition. The scheme has yet to receive the 
sanction of the Home Office. 

Lever Bros., Ltd., has now a capital of 
£60,000,000, with over 56,000 shareholders and 
about 100 associated companies. Co-pa rtnersbii) 
certificates to the value of £928,000 have been 
Issued to employees, upon which £200,000 was paid 
111 dividends during the past year. The rents of 
the thousand cottages and shops built on the 
estate have not been rai.sed during the war, and 
I here was a loss of £4000 under this heading last 
year. Notwithstanding the effects of Government 
control of trade and shortage of raw materials, 
the home and export trade increased enormously 
during the past year, the Increases having taken 
place in countries like Japan, where no control 
has been in force. 

After meeting all charges and paying off nearly 
£200,000 of debentures, and placing £1,679,000 to 
reserves, a dividend of 17J per cent, is being paid 
on the preferrcK^l ordinary shares. In reply to 
criticisms as to the Inadequateness of the reserves, 
i.ord Iveverhulme pointed out that the expenditure 
on repairs, renewals, deprwintion and advertising 
amounted to £1.250,000, all of whlcli was deducte<l 
from profits. The total amount spent on the above 
items up to date exceeds the issued capital of the 
^ompany — £17,000,000. 


PARLIAMENTARY NEWS. 

HOUSE OF COMMONS, 

Expoi't of Superphosphates and Compound 
Manures. 

The Parliamentary Secretary to the Ministry of 
Munitions circulated the following reply to a ques- 
tion put by Lt.-Col. Sir F. Hall Arrangements 
have been made with the President of the Board 
of Agriculture for the release of certain quantities 
of superphosphates and compound manures for 
export under llcenc(\ Manufacturers to whom 
licences are issued have to pay to the Ministry of 
Munitions £4 a ton on compound fertilisers and 
£3 17#. fid. on sui)erphosphate8, these sums being 
equivalent to the total loss incurred by H.M. 
Government in resi>ect of raw materials used in 
the manufacture and packing of the exported 
goods. These figures represent maximum rates, 
and manufacturers have been informed that the 
average amount recoveretl by the Government 
would be £3 Is. id. for compound fertilisers and 
£3 Os. id. for superijbosphates, a deduction of 
18#. id. from those amounts being made in each 
case where the bags are provided by the manu- 
facturers. The loss arises from the Issue by the 
Government to manufacturers of pyrites, phos- 
phate rock and bags at prices l>elow cost, and 
the figures above quoted w^e calculated from 
data in the iwssession of th^ Explosives Supply 
Branch of the Ministry. The exact amount repay- 
able will vary with the nature of the material 
exported. The tnule has always been aware that 
the Government incurred a loss on the import of 
raw materials for fertilisers and that accordingly 
an appropriate proportion of this loss would be 
recoverable in case of export. I cannot agree with 
the statement that the condition in question im- 
poses any handicap upon British manufacturers 
of compound manures and suiK"rphosi)hates, and no 
complaints to this effect have been received by the 
Ministry. The principle of recovt^ring loss on the 
exi>ort of subsidised materials has ^en followetl 
in the ease of numerous commodities, and I there- 
fore see no reason to reconsider the j>ositlon. — 
(Mar. 24.) 


BRITISH ALUMINIUM CO., LTD. 

At the annual general meeting, held on March 2S, 
Mr. A. W. Talt, clialrman, said tliat the output of 
aluminium during the last financial year was the 
largest ill the Company’s historj', but owing to a 
roduetion in price and to inereasi*d production costs, 
the trading profit showed a slight decline over that of 
the previous year, viz. £.351,697, as against £368,509; 
on the other hand, dividends on Investments were 
£16,500 higher at £68,577. The sudden (-(‘ssiition 
of hostilities In Novemlier last caused serious dis- 
location to the Industry, involving immediate can- 
cellation of large orders and accumulation of 
material. At the present time the Government is 
holding large .stocks of aluminium, which It Intends 
to dispose of gradually as the demand for the 
metal increases. This policy will entail, for a 
time, a diminished production In this country, but 
the more remote future of the industry Is un- 
doubtedly a bright one. The financial position of 
the Company is strong. The net value of the Invest- 
ments Is £431,207, and thi* reserve fund stands at 
£470,599, companni with £220,699 a year ago, and 
nearly the whole of It is Invested in Government 
securities. Debenture stocks have been rmuced 
and now stand at £631,489. The profits are 
£420,420, the available balance £109,416, and the 
dividend on the ordinary shares Is maintains 
at 10 pet cent, per annum. 


Margarine Manufaciure. 

Answering Col. W. Thorne, Mr. Roberts said 
that on March 31 the pric‘es per ton of the following 
raw materials would be : — Refined coconut oil, 
£64 10#.; refined American cotton secal oil, £64; 
n'flned, deodorised ground nut oil, £65; and refined. 
deodoriscHl palm kernel oil, £3il. These prices will 
entail a loss to the Ministry of Food. The present 
low retail price (8d. per lb.) Is due to trade com- 
ptMition. The Ministry proposes to continue the 
arrangement by which manufacturers are licensed 
and weekly siraiples submitted.— (Mar. 25.) 

Clinical Thermometers. 

In reply to a question asked by Mr. Swan, Mr. 
Kel lawny stated that in order to develop the supply 
of these Instniments, which la now approximately 
twice as great as before the Issue of the Order, 
arrangements have been made for the manufacture 
of the necessary kind of glass, and the makers 
are given expert advice in the production of the 
finished article. An average of 10 per cent of the 
thennometers tested at the National Physical 
laboratory has been rejected.--(Mnr. 26.) 


Glass Bottles. 

Sir A. S. Benn was informeii by Mr. Bridgeman 
hat considerable efforts are being made by British 
'actorles to develop the production of 
;alners, but the output Is at present Inefficient 
:o meet requirements. Licences are, therefore, 
oeing granted to Import glass containers when 
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there Is evidence that adequate supplies of British* 
made goods are not available; and in the con- 
sideration of applications for licences particular 
attention Is given to the requirements of the export 
trades.— (Mar. 31.) 

Minifttry of Ways and Communications Bill. 

During the debate in Standing Committee, the 
Home Secretary a(*C(‘pted on behalf of the Govern 
ment an amendniont to exclude the supply of elec- 
tricity from the sooi^^ of this Bill. The Govern- 
ment intends to deal witli the whole fiuostion of 
electricity siipi)ly in a spei-ial Bill. — (April 8.) 


GOVERNMENT ORDERS AND NOTICES. 


BROIIIBITEI) EXTORTS. 

Further relaxations of existing export prohibi- 
tions are notiticd, as follows: — 

Headings transferred from one list t6 another. 

From List A to List II:— 

Malt sugar, and articles and preparations con- 
taining; potassium bicarbonate and mixtures con- 
taining.— (Mar. 27.) 

From List A to List C : — 

Wood pulp.— (Mar. 27.) 

Goatsliin.s; kapok; wire rods. — (April 3.) 

Altered Headings. 

(a) Sheopskin.s, haiivd or wooiled. (c) Sheep- 
skin pelts, dehaired or dewoolled. (a) Cod liver 
oil and preparations containing, (a) Malt extract 
and i)reparations coiUainlug. — (iMar. 27.) 

(a) Copper and alloys of copper. (c) Bars, 
circles, plates, rods, sheets, strip, tubes, etc. of 
copper (*r copper alloy. The following compoiimls 
of potassium are deleted as separate headings in 
List B because they are already covered by the 
heading: (l>) Totash salts and mixtures contain- 
ing such potash salts not otlierwiso proldbited : — 
Potassium bicarbonate, cyanide, jierchlorate, pru.s- 
filates, chlorate, and mixtures containing.— 
(April 3.) 

Exports to Occupied Arras.— The Board of Trade 
has Issued regulations (Mar. 30) juid modllicalioiis 
thereof (AT)ril 3) concerning the conditions under 
which goods may i>e exported to tlie occupied areas 
on the left bank of tiie Rhine, 'fhe “free” goods 
(v. Hd. of Trade J. of M.irch 20) may still be 
exported without licence or iK^rmit, but a definite 
procedure must hr followed in the case of certain 
specified goods. The l.itter include mauy metals, 
absolute alcfOiol, fats for industrial piiriK)ses, 
textiles, silk, wool, arc c.arbons, grajdilte, white 
and red pho.spborus, I'liespboric acid, bides ami 
skins, rGsin.s and rnblwT, vjirioiis tanning materials, 
and substances used for the manufacture of explo- 
sives and asphyxiating gases. 


PROHIBITED IMPORTS. 

A complete list of articles the importation of 
which into the United Kingdom has l)een pro- 
hibited, except under licence, i)y Royal Proclama- 
tions of February 15, 1910, and subsequent dates, 
was given in the Board of 7'rade Journal of 
March 27 last. 

A general Uc’ence has been Issued for the Importa- 
tion of red oxide of iron. 

Trads with Poland and Esthonia.-— In agreement 
with the other Associated Governments, H.M. 
Oovemment has decided that commercial relations 
with Poland shall be free asffrom April 1, and the 


Board of Trade has issued a general licence to 
give elTect to this decision. Trade with Esthonla 
may also now be resumed. 

Acids and fertiliser 8. ’--The Minister of Munitions 
aiinoimces that control of acids and fertilisers by 
his department will be suspended on and after 
June 1, 1919. This will apply to sulphuric acid, 
sulphate of ammonia, superphosphate, basic slag, 
compound fertilisers. All questions relating to the 
distribution of fertiliser materials will, on the 
release of formal control, be dealt with by the 
Department of Agriculture. The continuance on 
a voluntary basis of the distribution of fertilisers 
at ti.xed delivered prices is now under discussion 
vvltli the trades concerned, and communications 
should he addressed to the Commercial Secretary, 
Bo.ird of Agriculture and Fisheries, 72, Victoria 
Street, S.W. 1. 

Import of Dgestuffs. —The Trade and Licensing 
Committee appointed by the Board of Trade to 
administer the Prohibition of Import (No. 29) Pro- 
clamation relating to the import of dyestuffs gives 
notice that ns from and after April 14, the general 
licence given on February 27 last in re8i)ect of the 
Import of products covered by the Proclamation 
but which are of bona-fide American, French and 
Swiss origin will Ix^ revoked. All consignments, 
however, which can be shown to the satisfaction of 
the Customs Authorities as having been en route 
from the place of origin in any of the countries men- 
tioned above to the United Kingdom on a through 
hill of lading on April 9, 1919, will be admitted 
without special licence, l>ut in all other cases a 
l>ermit must be obtained from the Trade and 
Licensing Sub-Committee prior to the purchase 
abroad of dyestuffs or other products covered by 
the Proclamation. Applications for p(^rnilt8 should 
he made on the prescrll)ed form to be obtained from 
Ihc Secretary, Trade and TJamslng Sub-(’ommIttee, 
Board of Trade, Danlce Buildings, Spring Gardens, 
Manchester, 


NEW ORDERS. 

The Silver Bullion (Mjiximum Price) Order. H.M. 
Treasury, Mar. 25. 

The Steel Supplies (Partial Suspension) Order, 
1919. Ministry of Miinilious, April 1. 

The Coal Tar and Coke Ov(‘n Returns (Suspen- 
sion) Order, 1919, Ministry of Munitions, April 4. 


NOTICES. 

The Army Council has given notice to cancel the 
following I'enuits and Orders :— 

The imported Goa,tskiu and Sheepskin I.(eather 
Permit, 1919 (Mar. 21); the Injported Ivcather 
(British Empire), Permit, 1919 (Mar. 21); the Rough 
and Currlod liCatlier Order, 1917, the Strap Butt 
(Conditions of Sale) Order, 1917 (April 1); and the 
Hides (Splitting) Order, 1917 (April 2). 

The TiOrds Commissioners of H.M. Treasury have 
given notice that they have issiKKi a genenil licence 
for issues of capital by companies resident or 
carrying on business in the U.K., for capital pur- 
poses within the U.K. 

The Board of Trade gave notice on March 29 
that the following Orders cease to have effect as 
from Mu roll 31 : — The Matches Order, 1917, the 
Matches Order (No. 2), 1917, and the Wholesale 
Dealers’ Prieijs for Matches, 1918. 

The Food (Controller has suspended, as from 
April 1, the maximum prices fixed for cattle cakes 
and meals, excepting all classes of cotton and 
linseed cakes and meals. 

The Ministry of Mnnltions has given notice that 
on April 30 next nil subsidies In connexion with the 
manufacture of iron and steely Including those on 
Iron ore, coke and pig Iron, wlU be withdrawn. 
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OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for March 27 
and April 8.) 

OPENINGS FOR BRITISH TRADE. 


The following Inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 73, Baslnghall Street, London, E.C3. 2, 
from Arms, agents or Individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the 
names and addresses of the persons or firms referred 
to by applying to the Department; and quoting the 
specific reference number. 


Locality of 
F mM OB Agent 


Mateiuals 


Reference 

Nuiubers 


Canada . 


India 

„ (Rangoon) 


South Africa .. 

Egypt’ . . 


Relgium 


Franco 


,, (Morocco) 
1- fiy 


Trieste . . 

Nothorlands 

Spain 

.Switzerland 
Now York 
hrazll . . 
South America 
and BritinU 
Wofit Indies 
Palostiue 


Java 


Drugs . . . . . . j 

Artists colours . . . . i 

China .. .. .. I 

Soya bean oil & peanut oil ; 
Oils, gmases and soap . . 
Sheet lead rolls for rolling 1 
chemically pure load, j 
and load containing 2 j 
to 7 % antimony, lu 
shoots 8 to y feet wide 
Chemicals and drugs . . 

I’alnt 

I Dyes .. .. •• 

' Machines for crushing oil ' 

soods and plant for pul - 
I vorislng and briqucLl* 

i ing lignite .. | 

j Paper . . . . . . ; 

. China and glass 
Soda crystals, soap, 

! paints, shoot metals, 

j oils, glass and oarthon- 

! ware 

Antifouling paints aud 
varnislios 

Choniicals, drugs, colours 
i and varnish . . . . , 

i Oils, starclv and fcriHisors * 

' Iron, stool, copper, etc. . . j 
; Machines for making con; 
donsod milk and milk : 
powder . . . . | 

Soap . . • • • • ' 

( Vicoa and chocolate . . i 
Chomicals .. ■ 

I Cll seeds, vegctahlo oils | 
! and oil cake . . . . I 

! Modi('iiics, essences and j 
1 soap . . . . . • 

i Dyos and loathor .. ! 
1 Nitrates, oil soods, metals j 
I and tinplate . . . . I 

Chemicals, copper sul- I 
phaL;, caustic soda, | 
soda ash, oils, fats, ■ 
j paints and varnishes . . I 
' Photographic 111ms and I 
paper . . . • • . i 

I Chemicals • . . . . j 

I Oils, fHt>», copra and ferti- l 
j lisors .. .. •• • 

Earthenware wall and 
! tloor tiles . . . . 1 

: Drugs 

1 Chomicals 
: (diomicals 
i (Miomicals 

I Paints, varnish, slnptrh 
and baking powder . . 

' Metals, tinplate, rubber, 
asbestos, mineral oils, 
caustic soda, soda II, 
drugs and vegetable 
fata . . . • • • ; 

Chemicals, dyes, soap and 
fertilisers . . • • ; 


487 

542 

552 

553 

554 


475 

47G 


477 

494 

501 


503 

502 

507 

573 

515 


510 
5 HO 

579. r>H\ 
.182 

584 

ibidt 

in42t 


lG44t 

105 If 
10.571 

500 

525 
59.1 
590 
534 
5 7 5 

500 


529 
4 90 


• High Commissioner for Canada, 19, Victoria Street. 
S W 1 

t'Xhe Seoretarr, British Chamber of Commerce for 
Italy, 7, Via Carlo Felice, Uenoa. 

A Oanadlan correspondent desires to get |^to 
touch with U.K. importers of magnesite. Inquiries 
should he addressed to The Canadian 
Trade Commissioner. 78, BaslnghaU Street. H.o. d. 


TARIFF. CUSTOMS. EXCISE. 

Reldrittw.— The prohibition of the importation of 
spirits is still in force, but the question of liquor 
control is under consideration, and It is ixissiblc 
that the existing regulations may be modified in 
the near future. Import licences are no longer 
required for brewing malt. 

British West A/rfca.— Tlie iiniiortntlon of all 
spirits is prohibited for the i)resent, except under 
licence. 

Canada . — The regulations governing prohibited 
exjmrts have been amended as from March 1. 

France (Algeria ).— visa of the Oflice National 
des Pa piers is no longer required with applications 
for French import licences for vulcanised fibre. 

France (Madagascar ). — A copy of an Arrfite of 
the Governor-General which fixes the amount of 
the statistical tax on imported merchandise may 
be seen at the Department of Overseas Trade. 

France (Tunis ). — The list of articles the export 
of which is prohibited is the same as that annexed 
to the French decree of .Tanuary 20, together with 
certain other articles, including pimento, charcoal 
and sulphur. 

Among the articles the lmix>rt of which is now 
permltteii are vegetable, mineral and fish oils, 
cami)hor, rubber, chemical manures, celluloid, 
window glass and bottles. 

Italy . — The export of marble and alabaster Is 
now fiermil ted. 

Japan (Corea ). — As from FAruary 5, a permit 
from the Cliief of Police is required for tlie exi)ort 
and re-export of morphine, its compounds and 
derivatives, opium and manufactures thereof, 
bydrochlorate of cocaine, quinine sulphate and 
hydrochlorate, untipyrin, pyramidon, thymol, san- 
tonin, guajacoliim carbonatum, radix scopolia?, 
radix filicis and sandal wood oil. 

Mexico . — The customs duties on alcoholic liquors 
liave l>ecn increased as from February 17, and the 
imi>ort duty on caustic sod.i and ])otash fixed at 
5 cts. i)er kilo. Cotton seed is admitted free, and 
the export duty on r.‘UY cotton reduced from 8 to 
2 c(‘nts (Mexican gold) per kilo. 

The export duties on alcoholi<* beverages, metal 
scrap, iron and stc(d scrap, lioofs and horns, hav(‘ 
been modified. 

Sew Zealand . — The prohibit ion of the lmi>orta- 
tion of explo.Hiv(‘s containing mon* than 50 per cent, 
of nitroglycerin Is cancelled. 

Faraguay . — The export duty on quebracho logs 
has been reduced, as from February 15, from 5 to 

dollars (gob?) {mt metric ton. 

i^lrails The Food and Drugs Ordi- 

nance has been amended to prohibit the importa- 
tion of siK"CIfied articles which are either dangerous 
or un.suitahle as articles of food or medicine. The 
nature of any poison contained in medicines must 
h(* disclosed. 

Untiled States.— I Aeences will bo is.sued for the 
importation of ferromanganese contracted for prior 
to April (), 1917. 

Individual import licences are now required for 
shipments of sugar to the TJ.S. 

Tile special export licence “ R.A.C. 42 ” for goinls 
conveyed In-transit tlirough the U.S. has been 
revised as from March 1. 


Basic Slag Inuustuy. — A Basic Sl.ag Association 
las recently been formed with the object of safo- 
fuarding and promoting the int.erosts of mami- 
'ncturers. The officers are Mr. A. W. Thomson 
Alexander Cross and Sons, Ltd.), chairman; Mr. 
L V. Parker (The South Wales Basic Slag Co.. 
Ad.), vice-chairman; and Mr. W. H. Barnett 
Alfred Hickman, Ltd.), hon. treasun^r. The 
Jecretary la Mr, J. King Stewart, of 70. Fenchurcli 
Itreet. London. H.O. 8, 
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REVIEWS. 


MODEUN CllKMISTRY AND CHEMICAL InDUSTRV OP 
Starch and CEUiULUBE (With Reference to 
India). By Tarini Charan Chaudhuri, M.A., 
Professor of Chemistry, Krasnath College, 
Berhampore (Bengal). Pp. v + 15(>. (London 
and Calcutta: Buttencorth and Co., 1018.) 
Price Rs. 3.12. 

In regard to the Inception of this little book, the 
author himself may be (iu(^le(l. Thus he states : 
“ While engaged in the study of starch and 
cellulose, the writer felt (he necessity for a handy 
compendium on the subject containing up-to-date 
Information on all its bearings.” This is not a 
little ambitious for so small a work. 

It la evident from the text (which is divided into 
two parts, theoretical nnd liulustrlal) that the 
author has not made hlnis<‘lf acquainted with the 
subjects with wiiich it deals. It abounds with the 
wildest and in many cas(\s most inaccurate state- 
ments, whilst the sequence is rambling, and irre- 
levant matters are ail too frequently met with; 
moreover the diction may, witliout carping, be 
severely criticisisl. A few (luotatlons from the text 
will suffice to Justify tliese strictures. 

Admitting that moi(' starchy food is consumed 
in the East than in EuroiK‘, we are not i)repared to 
accept the author’s dictum that all iK‘opl(‘ are fed 
and clothed by starcli and otdlulose, nor can w'e 
agree with him that "lycogen is an example of 
“ animal ctdlulose.” W*' read that “ starting with 
the elementary substance.s— black carbon and 
ga.seoua hydrogen— (lu* suhstance . . . hUvS br‘en 
prepared . . . known . . . by the name of for- 
maldehyde.” The fact is mentioned that according 
to Aubert and Olraud cane sugar is obtained by 
passing an electric current through aciditied starch 
paste at 100° (I We were not, aware that (bis 
observation liad been ” certified by subsequent 
Investigators.” 

The manufacture of artificial i)erfumes, of 
alcohol, of rubber, and of gas mantle.s Is dealt 
wdth, as are also tannin, turpentine, rosin, 

” essential oil ” (the Italics are ours) and cinnamic 
acid. From a chart showing the technical applica- 
tions of starcli we reproduce the first lines. 

stAply of Animal- \ /Harley powder, sago. 

Foods. Size in paper Stareli ( arrowroot, vermi* 
manufacture, stilTen- ! cel II, toilet powder, 

ing and glazing ma- ! i Ac. Extenslvo use 

terial In textile in- In coudeneed milk 

dUBtry and laundry, I manufacture. 

&c. J \ 

In the 8UCC(odlng portions of the chart the 
following inter alia are mentioned ns products 
obtained from starch : — (’hloroform, iodoform, antl- 
febrln, sulphrjoal, artifUaal iH^rfumes, synthetic 
rubber and xy Iodine or white gun powder. * 

A similarly extravagant chart is given for the 
technical applications of cellulose. Thus the uses 
mentioned for cellulose include ” Animal food, 
wood flour, oxalic acid, incand(?scciit gas mantles 
barks and leaves of tree as writing material, textile 
industry, ropes and nets, Indestnietible textiles I 
from pure cellulose, artlflclal silk.” For the > 
inclusion of ” tortoise shell ” and of ” mother of 
pearls ” in this cellulose chart, the author may not 
unreasonably be asked for further explanation. 

These are but a few citations from the book 
before us, which we feel compelled to condemn in 
every respect as one which not only falls to fulfil 
its objects, but which Is also calculated to mislead 
the unwary student. 

Arthur R. Lino. 

IT 


Petroleum Refining. By Andrew Campbell, with a 
Foreword by Sir Boverton Redwood, Bart,. 
Pp. 282 with 188 illustrations, including 
folding plates and 8 diagrams, also 11 tables. 
(London: Chas. Griff en d Vo., Ltd, 1918.) 
Price 26«. net. 

The economic future of the world as we know It 
to-day is bound up with tlie development of the 
petroleum industry. Although there is much 
scientific literature on this subject, there was room 
for a work on tlie refining of i^etroleum products, 
and Mr. Campbell has given us a book, written with 
the gift of lucid ex[)ression, which describes in detail 
an industry which constant association has made a 
part of his life. Thi* chemist and engineer In- 
terested in the p(qroleum Industry will find this 
work not only useful as a book of reference, but 
one which Is wortliy of reading; at the same time 
business men and others whosti interests are asso- 
ciated with the potrolouin industry will gain much 
knowledge from its perusal without being con- 
founded by abstruse teehniealities. 

The i>ook has been divided into nine chapters, 
which deal resi)ectively with the examination of 
the crude oil, the organisation of a refinery, storage, 
distillation, paraffin extraction, candle manufacture, 
chemical treatments, the distribution of products 
and engliKH'ring sixiellications. This form of treat- 
numt enables one to f«)llo\v the crude oil from the 
time it enters the works until it leaves the works as 
a finished product. 

The chemical tn'atment of i>etroleum, dealt with 
in Chapter 7, is a subject with a great fit(Air(‘ befon* 
it. In a work of such exccdlence, one objects to 
criticisms, but wdien a new^ edition of the book Is 
prcjaired, one would like to see this chapter 
extended so as to give a more vivid idea of the 
importance of claanical treatment in the economies 
of |)etroIeiim iMdining. The inclusion of the 
Edleanean proc<‘ss In this chai)ter for the refining 
of petroleum products at lo\v temi>erature8 with 
liquid sulpliur dioxii^le is of gr<‘at importance, 
because tills. metbo<l is only in its infancy, and it 
may <‘ventually prove that the (extraction of certain 
siib.stanws from ricti-oleum by this iibysical means 
may proven more economic than tiie chemical 
methods at jnx'.sent mostly used for tills jmrjio.se. 

The apiieiidi-x should ajiiieal to all chemists, who 
are desirous of (eonsulilng literature dealing with 
(he practical side of the industry. It may not be 
complete, but the r(‘feren(:*es given are sufficient In 
thems(‘lveH to enable cross-references to tic found, 
from which a more complete list can Ik‘ compiled. 

I In eoncliislon, the author Is to be congratulated on 
his first literary effort, and chemists can only hoi)c 
that other leaders in the various industries will 
discover the same gift and write books of reference 
on their own siH'elflo subjects following the present 
author’s example by the inclusion of many woodcuts 
and drawings, for those enable the reader to follow 
the description given and obtain a clear compre- 
hension of the class of plant and details of plant 
M. Benneti' Bi.ackler. 


PUBLICATIONS RECEIVED. 


A System of Physical Chemistry. By W. O. McC. 
Lewis. Second Edition. In three volumes. 
Vol. III., Quantum Theory. Pp. 209. (London: 
Longmans, Green and Co. 1919.) Price 7s. Cd. 
The Physical Chemistry of the Proteins. By T. B. 
Roberts()n. Pp. "483. (London: Longmans, 
Green and Go. 1918.) PHce 25s. 

Education SEaiNDARY and University. A Report of 
Conferences between the Council for Human- 
isiio Studies and the Conjoint Board of Soien* 
tiflc Societies. By F. G. Kenyon. Pp. 47. 
{London: John Murray. 1919.) Price Is. 
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5TATE-AIDED RESEARCH 


Sir Frank Heath’s paper on the Government and 
the organisation of seientltic research, read before 
the Society of Arts, gives a succinct account of the 
origin and aims of the Advisory Council of Scieiitilic 
and Industrial Kesoarch, which are stated briefly 
to be (1) The encouragemeut of research workers, 
(ii) the organisatiou of research by Indusiries, 
(lil) the organisation of natloiiai research. 

The paper evoked an inU'n'stiiig discussion wldch 
is printed with it in liie Jounidl of iUo i<ovivtu of 
Arts for February 21. 

The creation of tlie Advisory Council is essentially 
an experiment and as sucli invites crilicisni from 
the scientific men. It is lio])e<l this will be. forth- 
coming and taken into account by the Government 
in making alterations from year to y<*ar that will 
add to the elliclency of its scinune. The purpose 
of the Council is the spending of national money 
on research; tlie difficulty is to secure adequate 
Exchequer control ov(t such expenditure vvitho\it 
imposing conditions which will hamper the initia- 
tive and freedom which are essentiiil|for success- 
ful research. 

The Couneil rightly puls In the forefront of its 
aims the encouragement of the worker hi pure 
research by making grants “ in liberal measure ” 
to those who need assistance and “ with no restric- 
tions beyond the necessity of showing that th(‘y are 
contlnufttg their work.” the appointments being 
made mainly on the recommendation of leacbers, 
heads of institutes and the like. This is most satis- 
factory, though there Is a growing tendency at tlie 
])reseut lime to debase the word ri'searcli and 
misapiily it to much which is very little more than 
routlnt! work carried out by imperfectly trained 
investigators. It is to Ik‘ hoped that the Council 
will continue to endow adequately and to encourage 
the research worker so that he is not. templed from 
his lU’oper sphen* r)f work to move highly salaried 
positions of an administrative character. 

The oneoiiragement of research In the industries 
hs to be clTeetcd in the main hy the formation of 
i’cseareh ns.socintioiis, at first sponsored by tlie 
i'uuncil on (he principle of grants of a pound from 
the State for every pound subserlhed by tlie 
industry, but wliieti may be expected ulllinately to 
continue wilhout State assistance. The experience | 
of these associations will be watched with Interest. 
The proposal Is best suited perhaps to some of the 
less scientific industrl(‘S and smaller manufactures; 
it la of debatable npidloabillty to those branches of 
chemical industry In which research mu.st lie a 
matter for each individual firm. Rluny chemists 
arc of the opinion that It will be more sat i.sfactory 
and more likely to lead to progress for every firm 
of aulficlent size* to employ its own staff to study its 
own problems ratli(*r than to rely on a f^tute. 
controlled association. If State-aided researcli 
tends In any way to restrict or lessen private enter- 
prise much harm rather than help is likely to result. 
Moreover, ns industry as n whole will be taxed lo 
support these research associations It behoves the 
professional societies to watch carefully lest the 
associations undertake work which Is not really 
research, but which l>elongs more proiwrly to the 
chemist, public analyst or consultant, or set out to 
duplicate and publish, at the cost of the State, 
Information which has already been gained by 
firms which have renllsoff the advantage of main- 
taining a research laboratory. 

The Advisory Council is also willing, in special 
cases, to assist researches for the benefit of FiK*clflc 
branches of industry, which are Ri>onsored by 
recognised public bodies, such as the Society of 
Chcmlenl Industry, and administered by committees 


lApril 30, 1919. 


. Of experts. We believe that Its aid in such eases 
should be given far more freely than at present and 
on a more liberal basis than In the ca.se of trade 
associations, seeing that the scientific societies 
seldom have fiiiuLs available for such purposes; it Is 
Just in these cas(‘s that the restrictive conditions 
governing the grant are reputed to ha most onerous, 
so tlnit in more than one Instance the work could 
not be underlnkeii. 

W'ith the excej)tiOn of larger nntlonal problems, 
to which reference will l)e made later, few who 
hnv(‘ had any real experience of imlnstri.'ij research 
will do otherwise limn urge that It is impossible 
and imj»ra(‘tic.‘il)Ie to divorce the research from the 
factory, and that no body of research workers how- 
ever const i(iit(Mj can hoixi to achieve more than the 
preliminary, theoretical study of the process. The 
ste.j) from tlie laboratory to the factory Is far 
giH'ater than is generally admilted and any neglect 
of Ihi.s e.ss<‘nllal factor will inevitably lead to failure 
and financial loss. 

la the case of i)i’oblems of wide national interest, 
such for examide as fuel research, the imlicy of the 
('ouijcil is lo set up separate researeli hoards with 
salaried administrative otliclals, Siich boards may 
administer special research stations, as tliat 
cslablislied by the Fuel Res(*arcli Board, and will 
organise more or less comiu’clienslve schemes for 
attacking their problems. This i>rocednre is all to 
the gootl and highly creditable as an example of 
initiative hy the Slate, providcdklways that nothing 
is done to r<‘striet private enterprise in the same 
lichl, even for instanee hy refusing financial aid to 
apparently rival schemes. It is no doubt desirable 
to prevent overlapping In the ease of commit tees, 
hut duplication of work in the sense of investiga- 
tions towards the same end on roughly parallel 
lines, to say nolhing of an attiiek on the problem 
from otIu‘r point. s of view, is the only real way to 
achieve success. Nature only gives up her secrets 
with dltliculty: she must he woojmI and cannot ha 
driven (*ven by legislator, admlnisl rator or research 
wopk(‘r. Lastly, aud this is all inqiortant, it should 
Ik* urg(Ml tliat the leading direct ing i)osltlon8 in 
these research boards should be entrusted to men 
in the prime of life and at tindr period of greatest 
scientific activity, and tliat the tenure of otfice 
should l)e limited so as to (mstin* tlmt a constant 
sucecssiiin of new l<h‘as and new i<lcnls are appliwi 
to the problems involved. 

The new Deparlimmt will also act to carry out 
inv(‘sl igatlons for other Government departments 
and will no doubt seek to establish itself as' scientific 
ndvi.ser lo the; administrative departments. 

There can be no doubt tliat the establishment on 
a firm b.asis of the Advisory Council for Scientific 
and Industrial Researcli marks a great advance in 
the recognition by tlie British Government of the 
])olen(iaiities of science. The Council will have 
unique opportunities for doing good service both to 
seionce and to the State, and wlillst It must exiiect 
erlliclsm in detail from so exacting a public as the 
body scientific, this is only likely to be inspired by 
ilie wannest desire to assist in shaping its plains 
and ill directing its activities to a succt'ssful issue. 


Gi.\.ss Rksf.arcit Asso<-'i\tto\.— The Controller of 
the Glassware Deiairtment of tin* Ministry of 
Munitions lias called a imM'ting of manufacturers to 
discuss the formation of a Glass Rosenroh Asso- 
ciation. A provisional committee has been 
npiKiintiHl. The Government is being asked to 
provide £75,000, extending ^>ver a period of five 
years, and the manufacturers will probably con- 
tribute £25,000. Th# As.sociatIon will fir.st consider 
lirobleniR concovnlng machinery .and labour-saving 
devices. 
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RECENT ADVANCES IN MILLING AND 
CLARIFICATION IN CANE SUGAR 
MANUFACTURE. 


J. P. OGILVIE. 

Economic limit of extraction.— Durluff the past 
few years, ti coiisi(Iera]>lo advance has been made 
in the extraction of sugar from tin* cane by milling. 
This has been accomplislicd by increasing llu? num- 
ber of the H-rollor units in the (rain of mills; by 
installing devices, such as shreddt'is and revolving 
knives; by grooving (Ik* rollers; and by the more 
efficient application of wat(‘r and weak juice (o the 
crushed cane (maceration), as well as by closer 
attention to mill s<‘tlings and the r.ite of grinding. 
Owing to (hes(> impj-ovemeiits, it has become 
possible to extract !Mi -hS ])er cent, of the sucro.se 
originally pn'.scnt in the cane, a tignre which 
formerly was ih'mued attainable only by the dilTu.sioii 
process, now solely used in be(‘t sugar factories. 

Some mannract ur(‘rs, howev(‘r, are jaunting out 
that there may be an ecoinnuic limit of extraction, 
and that yields of hh hS i)er cent, may nin>roach 
if not exceed it. An iiicieased extraction not only 
necessitates the modilicatioii of the nulling installa- 
tion, but it also geiK'jally involves an exi)ansion 
of a i)ortion of the plant, sinc(' th(‘re is tlum more 
juic(‘ to b(‘ luxated and subsided; more “ mud ” or 
insoluble imjiiiiitii's sej»aratt*d in clarilicalion to be 
treated in liltt'r-pia'sses; and also mor(‘ water lo bi‘ 
eliminated in the ('vaporators. It may further 
require extra fuel, for wluui a h-roller is converted 
into a 111 roller mill then' is a furlluu- demand 
for steam, which can;. >( lx* suj»j)lie<l by the 
(piantity of bagasse ava.Iahle as fuel. In coie 
temjdatiiig, ttu'n'fore, tlu' inquanaunent of the 
milling install.ai Ion, st'veral (luestions arl.s(\ It is 
necessary to (xstimate how much additional sug.ar 
will actually lind its way into the bags; and against 
the value of this fiirlluu' recovery oiu‘ must balance* 
items such as the inerea.sed cajtital exjKUiditure, 
the increased oixuating cx|)cns(‘s. the liiglier rate of 
depreciation, aial lastly the vahu* of any extra fuel 
that may b(‘ used. 

This matter of the eeouondc limit of oxtraetion 
has recently Inxm dehat(Ml in a symjmsium by 
plantation managers and chemists ‘in Hawaii,’* 
which count IT h:is hcen foremost in devising im- 
proved methods ef milling. In geiier;il, tlu* ojunion 
in tlie Islands Is in favcuir of high extractions; but 
it is reali.si'd that tlu* root of the (pjesljon is tlie 
extent to wliieh th(‘ extra sncios(‘ extracted ns juice 
by the improved inslallatieii is actually recoverable 
In the form of commercial sugar. During milling, 
the last juices extnicted by tiu* ma<-erairon water 
contain apjireelaldy more iiujiTirit ies limn the first 
expressed, and these imjmrities have an inldbiting 
effect njion the eiyslalli.s.atioii of suerosi* from the 
concentrated .Mruj). It ilierefore follows that 
although an aj'iu’ceiahle Inrix i:;e in tin' extraelion 
by one or sev- .ei of the devires nHUilieued m.'iy lie 
effected, the extra sucro.se may be aeeomixinh'd by 
such a quantity of impuritu's that the furtluT 
working of the juice may j)rov(‘ iinjtritfit.'ihlc It is 
this condition that controls the economic limit nf 
extraction. 

Definite data are still rather insufflf Imit • but in 
Hawaii It api)ears very genemlly to be thought that 
under the conditions prevailing there an exlrac'tion 

t't^'onoinic 

limit. It Is estlmatetl by W. Searby tliat by in- 
creasing tlie extraction to tlie exfent under di.s 
cusslon, 75-80 per cent, of the nddilJonal sucrose 
passing Into the juice can bo recovered ns coin- 

-- on Milling, by IT. Johnson, S. H. Pock Tt q 
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mcrclal sugar; while figures collated by H. 
Johnson from the returns of a number of different 
factories Indicate that with the gradual Increase of 
tlie extraction there is a corresponding Increase 
in the total recovery. 

In one of the mills In the territory In which 
certain Improvements had been installed, the ex- 
traction sliowed an increase of 10 per cent. It was 
determined tlnit this rc'pi-esented 4 Ib. of 90° 
commiTcIal sugar per ton of cane milled as the 
gain resiilUng; and, using this figure as a basis, a 
useful oxampie of the medhod of calculation 
einjiloyed to (xstabllsh the profit or loss under 
dlfierent conditions is given by J. N. S. Williams, 

I he snpoi lntendent of the mill concerned. The 
.additions had comprised a new boiler, a shredder, 
;; new rollc'i-.v, .and li pairs of mill chwks, the total 
expenditure ui>on which wms With 120,000 

toms of cane for a crop, and with the price of sugar 
at 0 cents per lb. in New York, the 240 tons of 
extra sugar yielded nett proceeds to the plantation 
of $2.‘i,100. From tills sum must, be deducted the 
interest on th(‘ increased capital expenditure, the 
increased cost of hags, and the inciHX'ist'd dejirecla- 
lion and reimirs, a sum amounting to $17,014, which 
laken from $2;i.l!i0 shows a gain of $r),rj7(; for the 
crop. If, how(‘V('r, J 00, 000 tons of caiie had been 
ground, the exlni sugar would have been only 200 
tons, and the gain would work at $l,fi2() at 
0 cents; and at only STiid if tlie jirice fell to 5 cents. 
On tlie oth(U’ liand, if 100, 000 Ions weix' ground, 
and the jirice was slill .5 cents, lliere would result 
a loss on I he undertaking of $;i.071. 

Tln'se data are suggestive, and sliow that full 
considc'nition must hi^ givtm to all iti'ins entering 
into costs wlu'ii cout('inj)I.al ing irii|>rovcd milllug 
installation. On sf inlying I lie (pii‘stiori of the 
<'coiionii<* limit of extraction, it becomes eertain that 
lh(‘ expi'iidit lire of largi' sums of money iijion 
(lifTi'renl ni'w devici's is just i tied only when the 
factory is milling a large croji of cane; when the 
prie(‘ of .sugar is lii.aii; and finally wlien the cane 
is of good average quality, that is, wlien it contains 
juic(‘ of high s'lero.se conli'iit and of liigli jmrity. 

Aholilion of /ilfcr-pnsi.sr.s in clan/ication.— At ihe 
Iire.seiit lime, in clarifying tin' raw juice coming 
from liie mills in (*aiii‘ sugar factories, I lie almost 
general jiracllce is lo tn'at willi linic' until the acids 
pre.smit arc iii'ulrali.sed (or almost so); to heat 
nearly lo boiling jioint; and to allow tlie ju’C'cipltale 
formed to .settle out in suitable subsiding tanks. 
This is tile socail('<I simple “ df'fi'cation jirocess. ’ 
I’.y I be aid ion of lime and lieat in this way, tlie 
albuminoids of tlie juici^ an' coagulated, while part 
of I he acids combine to form insoluble calcium 
sails, fhe iv.sull after scftllng Ixdng the formation 
of a dejiosit consisting of the hcavii'i* solid con- 
st it uenis, and of a senm comiioseil of the lighter 
impurities, which rises to the .surface, 

llitlK'rlo, the usual pna-eilure In dealing with 
this in.soluble malti'r or “ mud ” obtained from 
tiio .subsilling tanks aflrr drawing off llu* clear juice 
lias bi'cn to wasii It in filter-pre.sses uni 11 Its sucrose 
conlent is sutllcimilly reduced, after which it may 
be ulilised as fertili.sor on the cane fields of the 
plant, atlon.* In Australia, howev'or, a process has 
Tmm'U introduced Into a nunib(*r of the factories 
Ihenq by m(‘ans of which the use of filter-presses 
for the washing of clarification “ rand ” Is entirely 
abolished. A f'ou.sid(*ral>le saving in lalmur in- 
stallation, and filtiT-clolh, and the general slrardifl- 
<^'ation of the clarification process, an^ claimed to 
re.sult from Mils new' method of working. 


i t '“iv Lriuc in jNarai ibe flltor proe 

Su for tho extraction of the wax It con&ini 

J hlH product 1^8 said to resemble carnanba and beeswax an( 
to find a ready demand among boot and furniture nolta' 
manufacturers in tho Union, About 2.'i0 tons is stated t 
tho pMt 'fo™ South Africa durlui 



t«i.xx3nriU.,No.«0 


BEVIBW. 


185 u 


Briefly^ this procedure, whl<* has been protected 
by N. M. Thomas and 0. F. Petree,^ consists In 
r^rning the defecation mud to the train of mills, 
where crushing and maceration (spfaying with 
water and weak Juice) are proceeding. It la 
obvious that this must be done in a particular way. 
For example, the successful operation of the milling 
process would be checked by placing upon the cane 
undergoing extraction a mud containing more 
sucrose than is present in the juice with which the 
bagasse (crushed cane) Is saturated. Such a step 
would mean, either that more sucrose would be lost 
in the flnal bagasse, or else that more water would 
have to be sprayed upon the bagasse in order to 
reduce its sucrose content to a reasonable figure, 
the increase of the cost of evaporation being thus 
entailed. 

According, therefore, to the new procedure, the 
ordinary routine of clarification is modified some- 
what so as to produce a mud having a low sucrose 
content. The richer juice expressed by the first 
iiillls is defecated separately, aud the resulting mud 
is mixed with the weaker juice coming from the 
hitter units of the milling train, which mixture is 
iilso defecated. It is the mud of reduced sucrose 
content thus proiliiced from tlie weak juice that is 
distributed over tlie bagasse at a suitable stage of 
the crushing process. In a crushing installation 
having threti 8-roller mills, this sp(H*ially prepared 
mud would be applied to the bagasse leaving the 
first mill, at the same time macerating with WM^uk 
juice from the third mill, while the bagasvse after 
leaving the second mill would l>e macerated with 
wn I or. 

rossiblo objections to such a process that at first 
thought arise are that the imrity of the juice might 
i)e lowered by the re-solutlon of cert < m in of the con- 
stituents of Ihe mud; and further that tlx* burning 
proiierties of the bagasse wlien used as fuel under 
tlie l>ollors might, he affected adversely, Ex[)erience 
in fnetorh's in Queensland would a]>pear to prove 
tlint: neither of these susix‘ct<'<l defects arises in 
prnctiiH?. Evidence is adduevd by the management 
(d eight factories (two which are owned by the 
(Government) that the jnlce.s obtained are as high in 
nurity, and at least as clear, as those resulting 
, i-om the nudliod formerly in vogue; and that, 
moreover, there is no trouble with clinkering in 
the fumac'es. 

At present tills now procedure is in use in about 
Iwenty factories in Queensland, Fiji, and It is 
iH'iiig introdneed into other sugar-i»roducing 
countries. 


THE IMPORTATION OF FOREIGN 
MANUFACTURED WOOD CHARCOAL. 


The Asftocialion of British Chemical Manufacturers. 

The fact that the manufacture of certain dyes, 
fine chemicals, etc., Is entirely dependent upon the 
products of wood distillation, and that this country s 
production is at present Inndeipiate, renders it 
essential that the expansion of the wood distlllntlon 
industry should he encouraged. In the past the 
industry has been limited by the small borne demand 
for charcoal and ihe competition of Continental 
charcoal Import'd at low pric(?s. 

The production of charcoal in tons iku- annum has 
been approximately as follows: — Pre-war jHUiod 
( 1911 - 1918 ) Il.W.D.A., 14 , 988 ; forest burnt, 5 , 900 ^ 
total, 20 , 538 . War period ( 1915 - 1017 ) B.W.D.A., 
11,001 ; forest burnt, 5 , 000 ; total, 17 , 201 . (B.W.D.A., 
British Wood Distillers’ Association.) 

In the pre-war period the imports of charcoal 
probably amounted to 6,000 tons per annum, but 
statistics are not available, as they are not 
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separately stated in Board of Trade returns; 
neither are they so stated In the export returns of 
Germany, Austria, Scandinavia, France, or 
Holland. 

During the war period the production of charcoal 
In Goveminent factories has been considerable, but 
ofllclal figures are not available. During this perUxl 
the demand was almost unlimited, but with the 
(cessation of hostilities it fell away, aud the present 
position is now as follows :~(1) Private wood 
distillers are continuing to produce charcoal ; 
(2) (]lovernment factories are also prmluciiig char- 
coal; and (8) imported charcoal may very soon come 
into the liome market. 

The future of the wood distillation industry, aud 
as a cdnsetpieiice that of the industries dependent 
upon it, rests entirely upon the policy to he adoi»UHl 
now. 

(1) and (8) were co-existent in the pre-war period, 
and the result was struggling, industry which 
laclvcd entirely the prospect of reward necessary to 
stimiilate research and aggressive organisation, and 
left th<‘ country dejxuidcnt upon outside supplies 
for materia Ik of vital importance at a time of 
national danger. 

If (1 1 private wood distillation Is to Ik‘ encourageil 
(8) imporls of charcoal will need to In; restricted, 
or totally proliiluted, unless they are required fur 
(Government purposes or are iK^rmitted by si^ecial 
(Government licence. 

(2) (Government factories, although in existence 
to a certain extent prior to tne war, are a new 
factor in I he situation, and their dispowil or 
administration arises naturally out of Ihe question 
at i.ssm‘. To luoliibit importation of charcoal and 
to allow the jiroduct of the (Govi'rnment factories 
to enter into unrestricted eoiiqietilion with the 
private inanufacturer would at the very least annul 
aud stultify all benefit, but to allow (1) (2) and (8) 
to continue co-existent would first of all extinguish 
tlie private manufacturer, and then rob the Govern- 
ment factory of any eont ribution which the sale of 
cliarcoal would otherwise make towards cost of 
maintenance. 

As to the anllelpated production of charcoal In 
the post-war perltKl, it will be worth while setting 
out the conditions which govern production, viz. 

0) Tile supply and cost of raw material; (2) the 
supply of labour; (8) the demand aud ruling prices 
for charcoal aud wood tar (these being the products 
which have proved most dlliicult to sell and im- 
pos.'^ililc to store). Ail these conditions are at 
luvsent most uncvrlain, hut, given sympathetic oon- 
siderallon by the Government Departments con- 
c(‘rn(‘d, the i»roduction of charcoal will approxi- 
mate very quickly to the pre-war siandartl, and in 
tlie near future will he Increased siibsUinl ially. 

It is impossible to diseus.s the suggested prohibi- 
lion of the inq»or1ation of wood charcoal without 
refmvnce to the dlsposjil or administration of the 
(Gowriiment factories eoiux'med in its production. 
In spite of the eonsiderat ion that on general 
groumls it is undesirable that Government-owned 
faetorit‘s slioiild manufaeture elienileal products 
except for usi* in other (Government -owned factories, 
it is eonoeivable that the private wood distillation 
industry of tliis country will not be able to supply 
tlie full rcHiulrements of Ihe various branches of 
cbemleal industry In the priHliiets of wood distilla- 
tion other than ehareoal, and tlie wood distillation 
Industry inlglit tx' willing to anjuieset? in the con- 
tinued working of thi' Government-owned factories 
to a degree, providing that suitable steps were taken 
to safeguard the interest of the private manu- 
factim'r. ^ 

It has already l)ecn proposed to the Ministry of 
Munitions that minimum sale prk'cs should bo flx^ 
from time to time, siich prices to l>e agreed by the 
Wood Distillers’ Association or their representa- 
Uves, and the Minister of Munitions or other 
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Government Department, or a representative 
thereof, and that the prices shall be equally binding 
upon the private manufacturers and upon the 
Government factories. 

If this proiwsal be accepted it will go far to solve 
the problem of Government c‘omi)etition, but it 
should not be overlooked that the legality of a 
Government Department t‘ompi^ting with a private 
trader (In the absence of the Defence of the Kealm 
Act) remains to be deckled. 

It Is well known that the Council of the Associa- 
tion of British OlK'inlcal Mainifa< lurcrs does not 
look with approval on tlje |)osslhillty of the con- 
tinuation of Government -owned factories, but there 
is no doubt that, if the anliekmlion and hoi>es which 
have been eiK‘ouraged during the war of an exten- 
sive growth in our dyes and tine cheinleal iiuliistrk^s 
are to Ik‘ realised, it will Ik- necessary to continue 
operations at. these new wood distillation tactories 
erecteil by the Government in order to ensure 
ade<|ual.c 8Ui)plies of essential materials. The con- 
ditions under which the factories sliall he continued 
in operation are a matter for fiirtluT (^mslderation. 

To conclude (1) i)rlvat«‘ w(»od distillers, (2) 
Gov(U'nment factories. (.'!) importation of foreign 
charcoal cannot co-exlst, and tlie suggested solution 
is that import atlon of olmreoal shall he prohibited 
in order that there may nunaiu an adequate market 
for private wood distllhu's and Government 
factories, provided only that mal«‘rlal of satisfac- 
tory qualitj’' for dewlorising imrposes can be pro- 
duced in this country to mei't the reasonable 
ixHjuirenuMU.s of home consumers. 


THE MANUFACTURE OF PHARMACEU- 
TICAL PRODUCTS IN FRANCE. 


.That French nmnufaclurers of pharmaceutical 
products are confronted with the same problems 
and dlfRcultl(‘s as th(‘ir British confrerrs is 
disclosed in a wvll-lnformed article by Monsieur 
A. Detoeuf In the February issue of Chimii' rt 
Industrie. 

In dl.scusslng the future of this industry, M. 
Detoeuf states that the pn*-war idea that the 
French were tributaries to GcTinany for the greater 
part of their i»hMriiia(‘(‘iil ical |)ro(lucls did not (piit<‘ 
correspond to reality. Ib* points out that two dis- 
tinct classes must Ik‘ recognised among medicinal 
pro^lucts, ba.sed on the existence or rion-existimee 
of patents and trade-marks wideli enable tin* mafin- 
fneturer to defend his produ(*t.s again.st conqsdi- 
tlon. The Fretieli patent law of ISIt at. present 
in forc<‘. excludes mfsllcinai products, but In prac- 
tice this restriction is often overeoim* by taking 
out a prof'css patent to cover the preparation of 
a substance wbkh is the eventual ‘‘ raw ” material 
of a medicinal <lerivailve; ami wllli r(‘gard to the 
trade-mark, It is well reeogni.scfl that a sitiiple 
denomination aiilliorlsH*d for pljarma<vuticnl pro- 
ducts, which is nmewahle Indetiidtely, confers on 
its possessor an equally indtdinite proprietary 
right. 

By reason of the.se prerogatives there are two 
clearly defin(‘d classes of ine<lleinal pnxluets 
(1) Those not protected by any mark ami of which 
the mnniifa' ture has either never lM*en covered by 
patents, or is now proteet(*d by pa tent, s; (2) tln».se 
put on lln‘ market under a mark and of which 
the manufacture is also protected by patents. 

(1) Practically all these pro<luets are liskHl In 
the official Pharmacop(ela, and a large proportion 
of them was made In Fran(;e bf‘fore the war. 
Among the products belonging.to mineral chemistry 
we find such Important substances as potassium 
permanganate, corrosive subllnmte and the bichro- 
mates of potassium and sodluirT The inaniifncture 


of saccharin requires large quantities of perman- 
ganate, and this must bo produced in sufficient 
quantity to meet all future requirements. Small 
quantities of corrosive sublimate have been made 
in France, although the manufacture depends, apart 
from the supply of mercury, on the available quan- 
tities of chlorine. No doubt the electrolytic works, 
now’ free from war restrictions, will soon be equal 
to meeting Ihc entire home Consumption. Bichro- 
mates constitute a very necessary raw material 
for the manufacture of many products, and a 
trial factory has been estAiblished In France dur- 
ing the war. This requires patient development 
in order to free France from foreign Influence. 

qqie following organic products — and these con- 
stitute the majority-- were not made in France 
before the war, or wert^ made In chemical works 
now destroyed Chloral, valerianic acid and 
valerianates, monochloracetic acid, oxalic acid and 
oxalates, phosg('nc, urea, moriddne, codeine and 
derivatives, phenol, giiaiacol and salts, benzoic acid 
and benzoat(‘s, saccharin, i>hthallc acid and 
pheiiolphthalein. With the exception of morphine 
and ils derivatives and (diloral (which were not 
mamifactnn'd for sjHxial reasons), all the other 
l>rrMiucts named have been manufactured in France 
during the war. It cannot he said, how’ever, that 
these have yet Ikhui i)roduee(l under the most 
economic (*oiull1 ions, and It is thercTore uncertain 
if the manufjieture can be maintained. The i)ro- 
duetion of nearly all 1h(‘se organic products depends 
upon a <‘heap supply of primary materials, such 
ns mineral acids, caii.stie alkalis and chlorine, 
'riiese materials are likcnvisj^ list'd In the manufac- 
ture of aniline colours and synthetic perfumes, 
and it Is in this whole held Dint <l(‘veloT»ment is 
ni'etled, for tin* prodmqimi of pharmnei'ut h*al pro- 
ducts is only auxiliary to tlie manufacture of dyes. 

It was princit)ally from iht* (human elicmical 
dye works that pharnuuvut ical prodnets were issued 
before the war. OiU' great seniet' which the war 
has rendt'red to France (and ineidenlally to Great 
Britain) is that it has mad(' both nations pnKliK'ers 
of thes(' tu’imary materials at hrst hand. The 
fa<‘torics that have t>ro<lueed for war must now 
pr(Mlu<-e for i)eae<*. Works that can produce elec- 
troIyti<‘ c'hlorine (‘lieaihy will be lu'st able to make 
(‘hloral, monoehloraeeti<‘ acid, ln'iizoie acid and 
idio.sgenc. The ]»resent makers of henzt'ne and 
phenol can turn out guaiacol and its derivatives 
nuKst suecc'.ssfully. From cyanamlde, urea (’an Im' 
obtahuMl; from ' toluene, sacclmriii; from naph- 
thali'in' and oleum. ]>hthallc acid; fnun amyl 
alcohol, valcrlanb* acid; and so on. 

Bui although it is iicf'C'ssary to encounige by all 
possible means the di'velopnu'iit of clK'iulstry in 
I'Tanoc, it is no k'ss liidispeusahk' to warn inanii- 
facturers that pharmaceutical products ('annot b<» 
prodiu'cd with a siiiall plant and scant material, 
q'hey re(piire a pi'rfcclcd plant, tlu' ]>r(K’csscK must 
he s<'nit)ulously attended to, and abov»‘ all there 
must lx* f:icilitl('.s for disposing of the by-products 
to grKxl account. “ Due doi'S not manufacture a 
pharmaceui i(‘al t^roduct,” says M. Detoeuf, “one 
maiiufaetur(*s all the pnaliicts ap|K*riainlng to the 
same .series and depemU'ui on the same crude 
material.” 

(2) Tt W’as by iru'ans of trade-marked or patented 
im'diclnal fireparal ions that tlu* Germans formerly 
InvadfKl the French market. With the German 
manufacturer every n(‘W organic or mineral dcrlva- 
lv(^ was a jiotentlnl iqatcrlal for n mcdlcnnu*nt. 
ntensive resean’h In the factory laboratories and 
.systematic exiK'rim(‘nt in their laboratories of 
therapeutic physiology, enabled them to rcoognlw* 
to a certainty such products as were endowed with 
special thei*ap('utlc activity. The process of manu- 
facture was then patented in Germany, and If 
possible in France, no mention being made of thera- 
peutic properties. Then the proditet was put on 
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the market under cover of a marque d^poBie and 
Introduced to medical men. 

The pre-war attitude of the French manufac- 
turer was that If the German product had a small 
sale he left it alone. If, on the contrary, the sale 
developed the French manufacturer produced a pre- 
paration of the same chemical composition and 
put it on sale either under Its chemical name or 
under another name chosen by himself. In every 
case the use of the German tmde-niark was denied 
him as constituting an International Industrial pro- 
IKjrty. This explains why before the war only such 
products which could by their popularity Justify 
the exi^ense and risk of their pnaluction were 
manufactured In France. 

Among the more important of the organic or 
mineral products sold under a German mark 
were: — Adalln, aiiie.sthesin, antlpyrlne, arlstol, 
aspirin, atophan, blsmon, lK)rnyval, bromipln, 
hromural, citrophen, collargol, creosotal, derma tol, 
dionin, dluretin, euqiiinine, helniitol, heroin, lacto- 
phenln, luminal, lycetol, lysoJ, salvarsaii and neo- 
salvarsan, novocain, orthoform, pheiiacTt In, pro- 
targol. ]>yramidon, salophen, somatos(s sulphonal, 
trlonal, urotropln, veronal, xeroform. Of thes(‘ all 
except anmsthesln, atophan, blsmon, l)ornyval, citro- 
phen, dlonln, helmitol, laclophenln, luminal, ortho- 
form, phenaetdin, salophen, somatose, sulphonal 
and trional, nix‘ now made in Fnnie(‘. 

In suppressing German competition, the war has 
made It comparatively laisy to launch on the 
mark(*t, under a new trade-mark name, certain of 
these products which are still in demand among 
nuMlicnl men. On the other hand, some French 
nianufactun'rs b(‘fore the w’nr were aide to secure 
by jiKlicial action that ct^rtain marks wliicli had 
bi'cenu' th(‘ usual name of the product (for instance, 
antlpyrlne, ,i)yramidon, etc.) should l>e put into 


gen(‘ral use. 

'I'wo ways are open to Fremdi manufacturers: 
either they can rei>roduce clnunically the German 
products and face t)i(» cmupetHion, or they m.ay 
build up new comiKuinds of proveal therapinitle 
proper! l(‘S and place them iH'fore the medical pro- 
fession. 'Phe dimculti<‘s of the task must not Im* 
ov^udooked. \Vell-e(iuiprH‘d hihorntories are noces- 
sai> manned by chemists trained to r(‘S(‘arch, par- 
ticularly In org.inie chemistry, and, above all, the 
possibilities of physiological experiment must Ik* 
attended to. On the other hand, the industry in 
pharmaceutical products sold umler a trade-mark 
ivqiiln'.s usually but a small, though fK'rfect, y)lant, 
and there Is less risk of such trade tK*iTig submerged 
by the dye and synthetic ix*rfume Industiies. 

M Detoeuf’a Illuminating review of the situation 
shows quite clearly that the question of the manu- 
facture of pharmaceutical products is not so simple 
or so attractive ns is often Ndieved. Newcomers, 
he savs, will find tluunselves very quickly in the 
presemv of difficult situations, and bitter conuKd - 
tlon awaits 'them, both at home and abroad. 
It Is imrK'ratIve, he conelud<‘s, that th(» laws now' 
uiKhT consideration regarding patents ami trade- 
marks should ensure to these niaHufacturers suffi- 
cient guarantees for their enteri»rlse without harm 
to the genenil intenmt. It is also ne<vssary that 
they should be kept well informed of (‘verythlng 
that is bidng done at home and abroad, and that 
omclal wlpnco RlioiiUl Kupiiort them iiml 

witliout cxiioctiitloii of ImiiK'dIiite ix'Wnrd. f lniill> , 
as tlio pliarmawitlcnl Industry, llko other Indus- 
trl.-s tins Kivon tho Stnto njl posslblo ass si a lire- 
the war. It Is tho duty of tho State lo i-ro- 
teetltnow'. 


Uumanla Is taking active measures^U) fw her 
industries from German Influence. 
ment has ordeml the liquidation of all enem 
enterprlsefl established In the country during t n* 
German occupation.-— (iJ- angev^. €hem,t Jan, w, 


NEWS FROM THE SECTIONS. 

CANADA. 

Toronto. 

On March Dr. A. J. Wilson, of the Department 
of Mines, Ottawa, gave an address on the pro- 
duction of potash In ceimuit works in the United 
States and Canada. 

Before the war a few' cement works used dust 
(ollectors In order to prote<*t the nelghlx>urhood 
from fumes; now some fourteen factories are 
recovering potash from the collected dust as a part 
of their ordinary routine. Systems of electrical 
precipitation and spraying are used and very high 
(‘fficleneies are clairmal. Tlie lirst plants erected 
have proved the most profitable as they were pro- 
dueliig over a longer iK‘riml of high prkvs. Others 
w'ere not so successful, hut It is cxiwted that 
many of the plants will continue to tixmt their 
gasf's In this way as a means of doing away with 
a nul.sanee, ami of reducing Itu? cost of the cxmient 
by a few' wnts fK‘r barrel. The lecturer gave 
much Information, which was released for the first 
tiim‘ in Canada, regarding methmls and types of 
plant, with dimensions. 

In tlie discussion wdiich follow'od It w’as brought 
out that prior to tlie w’ar German liitere.sts had 
oversold tlie iK>tash fertiliser market, and had 
<leveluix‘d the us(‘ of j)otasli bejjeiid the amount 
actually r(‘(|uir(*d by many Canadian soils uiuk?r 
(•ertaiii croi>s. Fertiliser users, therefore, had a 
small rest*rve of potash available in their soils. 
During the last year, how'ever, the truck fanners 
have notice<l the lack of ixitash more than others, 
and it is exiH'cted tliat C'anada will offer a very 
large markHt for ytofash in tho near future, pro- 
vided the pric<* is brouglit <lo\vn to something like 
the pre w'ar level. 


MAXt’HKSTEH. 

There was an exndlcnt attendamo at the meet- 
ing held on April 1. when a paper w’ns n^ad by 
.Mr. II. N. Morris on •* The Industrial Develoimieni 
of India, with special reference to the Chemical 
Industries.” The pajicr dn^w' attention to and 
criticised the Reimrt of the Indian Industrial Com- 
mission, Ifil(>-18 (WH‘ tliis J., 1919, 50 h), but addi- 
tional Interest was imparte<I by the author’s first- 
hand ac(iuaintance with the subject. He urgnl th(‘ 
prompt and energetic carrying ont of the n'com- 
mendations in ord(*r to effect industrial stability. 
Increased w'ealth ami a higlier stnnd.ard of living, 
with their concomitants, greater purchasing power 
and Increasmi demands for all kinds of gomls. The 
meeting was attemhsl by n^i>n'sentatives from the 
Manchester (’hamber of Commerce and by severai 
Indian gentlemen, one or two of wdiom expressed 
their agrmuiient with the author’s views on the 
<levelopmenl of the n‘sourci‘S of India, hut itoUitmi 
out that progress must iiee<*ssanly lx‘ slow owing 
to the great lack of education among the mass of 
the iH’opk'. 


With reference lo the revKU-l of lh(‘ Marcli meet- 
ig' of this Section (this J.. 1‘. 102 lU, we are 
iformed that In the process of (X)ndensing tin* 
vmmunicatloii sent by Dr. J. Grossmanu his views 
ere unintentionally ilistortcd. and we then'forc 
iHH*nd a vrrhatm viTsion. i^oupkal with an expn‘s- 
on of regnd, lhat any mistake should ha^e 

‘^Thalv cnix'fully consklerc<l the advisability ol 
, ruling a Chemical Englne<‘ring Group in connexioD 
Ith the Society of Chemical Industry, 
oX wouUuUe to a great extent 
there nnwars to be no more 
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Jiustlflcation for Its creation than for any of the 
other 22 Groups. It would confer no status on the 
members of the Group, unless the latter applied 
for a separate charter under which strict quali- 
fications would be required for admission to mem- 
bership. " A desire for tliis appears to me to l>e the 
almost ine\^itable result, and as a loyal member I 
consider it against tlie interests of the Society of 
Chemical Industry to support such a dangerous 
precedent, which may ultimately lead to its dis- 
integration. My jiersonal view is that a chemical 
engineer stiould tK‘, a highly tralne<l chemist with 
wide practical experience in chemical works, and 
particularly cn{»able of designing plant for chemi- 
cal work which cannot he olitalned In the ordlmiry 
way. Sucli a pt'rson would naturally also liave 
suflieient exi)erience to select from manufacturers 
of s|)Ocialitics for his use in the designing and 
laying out of plant tlie best and eheaiH'st means f 
producing steam, power, transmission, etc. 

'‘Apart from tla^se considerations, it apiwirs 
from the membershi]) application form which has 
been sent out by tlie Chmuical Engineering Group 
that any foreman in a chciiiioal works or any 
meehauical engineer witli some know]e<Ige of 
chemistry would lie oiilltled to be classed as a 
chomieul engineer.” 


LONDON. 

At the meeting held on April 7, Dr. (Hilaries A. 
Keane, the chairman, uniioiinccd that the Oom- 
mittee of the Section had elcct('d Mr. .Tuiian L. 
Birkcr as chalnuaii for the ensuing session, and 
that Dr. St;<*f)lien Mia 11 had l<.en reelected lion, 
secretary and treasurer. In accordance wltli^ the 
suggestion made at tlie Inst meeting by Mr, S. G. 
Thomas, a committee Inid been ni'iiointed to report 
on Temix^ra 1 11 re Specification and Temperature 
Control In Kofractometry. Tlie annual meeting of 
the Section will be held on May 5. Dr, Keane 
also referred to the loss suslaiucd by the death of 
Sir William Crookes. 

Mr. E. A. Alliott rend a paper on ” Drying by 
Heat In eoiijunetion willi Mechanical Agitation 
and Spreading.” The first considerations in 
drying, aiiart from the quantity of material to 
be bandied, are the total amount of water to be* 
removed and the degree of “dryness” to be 
attained, for the removal of the last portion of 
water is the most costly l^^tli as ri'gards time and 
fuel. Driers may be classified either according to 
the method of liealing employed (din'd lieat from 
a furna(:*e, steam, hot water or hot air), or accord- 
ing to the metliod of working (stationary ami 
“agitated” ty;ies). The type of drier to be 
selected is obviously governed by many factors. 
Besides those already alluded to, an Important one 
Is the “ temi>erature sensitiveness ” of the material, 
namely, the degree of temiieratnro to which it can 
be subjected witlioui, injury. IViliaiis even more 
Important are the physical changes in the con- 
dition of the material during drying. In the case 
of film driers, some materials cling closely to the 
surface of the cylinder and require carefully 
designed scrapers for their removal. As the tyiK-s 
of driers vary so widely and materials dlfler so 
much in the way in which tliey part with water, 
It is Impossible to give any luecisc^ figure for the 
‘conomy, but ]>roadly siK'akiiig, the author c*on- 
siders that an evaporation of 4 to 5 lb. of water 
oer lb of fuel consumed, and an evni>oratlon of 
t to 3 lb. r>er sq. ft. of heating surface per hour may 
)e taken as representing fairly good practice. In 
his connexion tlie author gave Illustrations of a 
lumber of t..vr»ea of driers and details of their per- 
'ormance. In the case of rotary driers^ careful 
ittention to the method of supporting the ^llnder 
eads to economy In the ixiwer requlre^for driving, 

[ point which is often overlooked. ^ 


A very interesting demonstration was given of 
curves co-ordinating various factors operative in 
drying, such as the original moisture content and 
time required to remove successive portions. 
The momentary rate at which water comes away 
at any particular degree of Wetness varies in a 
curious manner. For example, with an initial 
moisture content of say 63 iier cent, the rate at first 
may be nearly 90 lb. rier hour. This rate falls 
rapidly to about 60 lb. per hour, at which i>oint it 
remains constant for a wide range of moisture 
contents and below 12J per cent, again falls away 
ra[)idly. Another important point in the 
economical working of driers is the temi)erature of 
the discharged air; at low temperatures a very 
large volume of air, even if half saturated. Is 
required lo remove water, and on the other hand 
the lioat required to raise this temperature is by 
no means projiortional to the total amount of heat 
involved. Some economy has, however, been 
effected by the application of the principle of 
“ re-circulation,” in wlilch the air is withdrawn at 
a fairly high temperature from tlie drier, and a 
jiortion of this warm, moist air is again passed 
through lh(> chamber, thus utilising the heat It 
carries and attaining the required degree of 
saturation. A type of rotary drier was also 
described which Is fitted Internally with a number 
of siiiral volutes. The material is fed on to the 
periphery of the first R])iral, and is carried up to 
the centre and passes to the centre of the next 
spiral, which Is colled in the revorsi^ direction, and 
on reaclilng tlie periphery la caught by the next 
spiral. The material Is jirevenled from falling off 
the s|)lrals by interposed screens of wire gauze. 


NEWCASTLE. 

The annual meeting was held In the Bolbee Hall 
m April 9, Dr. J. T. Dunn presiding In the un- 
avoidable absence of the chairmnn, Trof. P. P. 
Red son. 

The Hon. Secretary presented the annual report 
covering the past session. In addition to the 
enumeration of the papers wiilch had hemi read 
before the Section, mention was niad(‘ of the visits 
paid to variou-s works in the neighbourhood. There 
had lMH*n an Increase In tlie mmnhershlp of 
22 p('r cent., vir., from io 203. The aviTage 
attendance at the recent, course of lectures on 
Refractory Materials by Dr. .7. W. Mellor had been 
97. During tlie year the Si^ction had l^eeii in- 
terested in the formation of a “ Chemists’ Club.” 

Dr. J. H. I’aierson then , read a paper on behalf 
i»f Mr. II. Rlair and himself on “ Electric Welding.” 
In tlielr introductory remarks the authors said that 
a great number of expi'rimeiils In electric welding 
had been made by people with little or no scientific 
knowledge, with* the result that many worthless 
processes and matiTlals had hcmi iiateiited. He 
then dealt wdth the various methods adoiitiHl for 
Improving tlie inechanii-al lU’operties of wi'lds, and 
he described in didail improvoirn'iits In the ju’o- 
e<*dur(^ of determining nitrogen, and nitrogen and 
oxvgen, in iron and steel. It was found vei-y 
ditiicult. in practice to get strictly concordant results 
from the same samples. Investigation showed that 
if any giv<*n sample of drillings wore separated Into 
three portions, coarse, flue and powder, the oxygen 
content varied very greatly. It was evident from 
the microscopic examination that there w^ere con- 
siderable quantities of minute non-mctalllc In- 
clusions in vYcry weld, particularly when a flux- 
covered wire was used. Analyses of some large 
dag Inclusions from a flux-coated clw'trode showed 
that they contained from 6 to 6-5 per cent, of oxygen 
tvhich was removed as water when the slag was 
ieated in hydrogen. No matter how samples were 
taken, the quantity of oxygen fopd must include 





imVQsw. 


18 »b 


a certain amount which would have Utile or no 
effect upon the mechanical properties of the metal. 
Chemical analysis should always be supplemented 
by microscopic examination. The high percentage 
of nitrogen contained in the weld metal and the 
comparative uniformity of the amount was of great 
Interest. It was a generally accepted fact that 
molten iron was practically unacted upon by the 
atmospheric nitrogen, and when it was remembered 
that the maximum time that the weld metal 
remained molten was about 30 seconds, it would be 
understood that the reaction which did take place 
was a powerful one. It was not unreasonable to 
suppose that the nitrogen existed in the metal in 
two forms, one form intimately related to the 
oxygen content and the other as a solid solution 
of iron nitride. 


MEETINGS OF OTHER SOCIETIES. 


PHYSICAL SOCIETY OF LONDON. 

A pai)er on “ Some Characteristics of the Spark 
Discharge and its Effect in Igniting Explosive Mix- 
tures ” was read by Messrs. C. 0. Paterson and 
Norman Campbell on March 14. The object of the 
investigation was to determine the relation between 
the electrical characteristic of a spark discharge 
and its power of igniting explosive mixtures. The 
results show that the igniting power of a spark 
Increases with both the capacity discharging and 
the spark potential, and that the energy required 
for ignition decreases rapidly as the spark poten- 
tial increases. Various other ijroperties of sparks 
were also described. 

In the discussion Dr. Eccles pointed out that a 
given small quantity of heat is Die more effective 
in promoting discharge the smaller the time and 
the mass in which it is develofied, and the lower 
the thermal conductivity of the medium. The 
authors agreed with him that ignition takes place 
in two stages, the Initiation of combustion and 
Its propagation through the mixture, the latter 
stage being undoubtedly thermal, but probably not 
the former. Ignition is started by the development 
of a certain intensity of ionisation rather than by 
the development of a certain quantity of heat, 
q’his intensity may be produced by thermal, i.e., 
thermionic, means, as when ignition is started by 
a hot wire, and possibly when started by a flame ; 
but it may also be produced by ionisation by c'ol- 
lision or the action of ionising rays. The flrst of 
tliese means is probably employed in the spark 
discharge, and the second when the ignition is 
started by the incidence of A-rays on a metal plate. 


INSTITUTION OF SANITARY ENGINEERS. 

On March 17, Mr. W. C. Easdale described a 
method of sewage disposal which was adopted 
during the war to treat the sewage from a large 
military camp near the River Swale, a tributary 
of the Yorkshire Ouse. The main objects of 
the scheme were to remove a maximum percentage 
of suspended solids, to maintain the sewage in a 
fresh c*onditlon while passing through the tanks, 
and to obtain an innocuous tank effluent. These 
aims were successfully attained owing to the effec- 
tive design of the tanks employed and to the very 
favourable natural conditions, viz.* excellent 
gradients, very fresh sewagie, uniform flow, and a 
highly oxygenated river water. 

The sewage passes through a screen chamber into 
four tanks, each divided Into three compartments 
<A, B, C). The width of A and B is twice that of 
the length in the direction of the flow, and the floor 
of each la steeply inclined. The sewage enters A 
near the bottom^ flows dotyn and across it, up nnoer 


a baffle board and out over a long weir into B, 
from which it passes over another long weir into 
the effluent channel. The solids, the bulk of which 
is deposited in A, are discharged by gravity once 
weekly into C, which retains the sludge until 
digestion is complete. C is much larger than the 
others, and the bottom is sliaped like an inverted 
cone, the greatest depth being 15 ft. The sludge 
accumulates in it to a depth of 0 ft., at which height 
it Is discharged, once a month, through a horizontal 
pipe connected to a vertical stand pipe extending 
from tile bottom of the cone to the top water level. 
It is dried on drying beds and applied to the land 
(UjO 72%, N 0-9%). The supernatant liquid in C 
Is returned to the fresh sewage. 

The few analytical figures given showed that, 
roughly, 70—80 i)er cent, of the suspended solids Is 
removed in A and R, and that the jx^rcentage of 
purification, as given by the 0-mlniite i>ermanganate 
test of the effluent, is 30 to 18, the effluent being 
purified by chlorination. At a point 300 yds. below 
the outfall the dissolved oxygen content of the 
river water was found to have fallen about 50 per 
cent., but miles lower down it was again normal. 
From the bacterial standpoint, the effect of adding 
4*5 pts. of chlorine per million of effluent was 
satisfactory when the ratio of dilution was high, 
although the destruction of B. coli was not com- 
plete : H miles below the outfall the bacterial 
contents of the river were again normal. 

— ^ 

ROYAL SOOIKTY. 

A paper “ On the Inter-crystalline Fracture of 
Metals under prolonged Api)lication of Stress’* was 
read by Dr. W. Kosenhaln and Mr. S. L. Archbutt 
on April 3. 

The authors’ observations have sliown that in a 
number of metals, including lead, mild steel and 
an alloy of aluminium with zinc and copper, the 
prolonged application of stress will, in certain cases, 
produce an abnormal tyix» of fracture In which the 
crystals become separatt^ from one another, instead 
of being broken or torn across in the normal 
manner. An exact similarity to this type of frac- 
ture Is found in the “ season cracking ” of brass. 
In the latter case the applied stress is an internal 
one arising from elastic deformation. The authors 
base an explanation of this tyi>e of fracture on the 
hypothesis, formerly advanced by one of them and 
widely accepted among metullurglsts, that the con- 
stituent crystals of metals are held together by 
thin layers of an amorphous inter-crystalline 
“cement,” whose proinTties resemble those of a 
greatly under-cooled liquid. Wlien stresses are 
api)Iied to such an aggregate, the viscous under- 
cooled liquid films behave, in the first Instance, 
like a very strong and hard material f somewhat 
resembling glass), and when fracture Is brought 
about at any ordinary rate it oc-oiira by the failure 
of the crystals themselves and not by the tearing 
away of one crystal from another. Under the pro- 
longed action of stress, however, the viscous cement 
will, in favourable circumstances, yield slowly, so 
that the crystals become detached from one another. 
Whether tills will occur or not must depend upon 
the character of the Inter-crystalllne boundaries; 
if these are rough and irregular, viscous flow will 
be prevented, but if they are very smooth It will 
be facilitated. The authors’ observations show 
that in the oases where inter-erystalllne failure 
occurs the metal has been subjected to some anneal- 
ing process which has allowed the crystals to 
acquire smooth, regular boundaries; where such 
smooth boundaries do not exist this type of failure 
is not met with. The practical Importance of 
avoiding such “over-annealing” is pointed out. 
As the viscosity of a liquid rapidly decreases ^th 
rising temperature, It would follow that Inter- 
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crystalline failure of this type will be favoured by 
» slight rise of temperature ; this is known to be 
the case with brass, and Uie authors point out 
that cases of inter-crystalliiie cracking in steel 
liave mainly been met with in the plates of steam 
boilers working at high temperatures. 


SOCIETY OF PUBLIC ANALYSTS. 

The first paix^r read at the meeting held on 
April 2, Dr. S. Rideal presiding, was “ A Method 
for the Dehirniinatlon of iAIonoehlorbenzene in 
Mixtures combining Benzene, MonodilorlKuizeiu' 
and Diohlorb(‘nz(‘ne," by Messrs. N. 0. vS. roi)pin 
and F. Holt. ^rii(‘ method is based upon Nortliall 
Ijaurie’s method of <h‘(4'rmining tolmme In <*ommei*- 
clal toliiols (tliis .1., l!)ir). Hot)), jind consists in <iis- 
tilling, at tlie rale of 7 c.c. per minute, L‘00 e.c. of 
the dried samf)le, and determining the boiling points 
of the first distillate of nil e.e. and of the residual 
.50 o.e. in the flask. The pere<‘nlage weight of the 
eonslituents is then read off from a grat>h. Tin* 
metliod gives <llr(‘et results with an accuracy of 
OT per cent, for all mixtun's containing from 50 to 
100 per cent, of monociilorbenzene. 

In the s('cond pajuu*, on “The Electrical Con- 
ductivity of Milk,” M(\s.srs. J. II. (k)ste and E. T. 
Shellx)unie drew th(‘ conclusion that the (‘oudne- 
tivity is not sutlicimil ly well <iefined to be useful 
as an analytical datum c.xcept for milks wbicli 
have been exandned by this means b(‘fore ineurring 
the risk of dilution. They have examined the rela- 
tion between conductivity and temperature, non- 
fatty .solids, ash, ehlor-ion content and free aei«l, 
and tlie elfeet of dilution, and the results obtaine<l 
are con.slslent with the explanation giviui by L. (■. 
Jaekson and A. ('. II. UotluTn, that the eondu(‘- 
livity is deiKun.lent on tlie extent to which tlie con- 
stant o.smotlc i)ressurc of milk is due to (‘b'Ct rolyles 
with which the milk sugar is eomi)lcmenlary. 

The last paper, “ A Note on Soluble r.(‘a<l in the 
Glaze of Casseroles,” by Miss II. MasUTS, slated 
that a number of cassiu-oles of vnriou.s types were 
found to yield considerable proportion.s of lead on 
treatment with 4 p<'r cent, acetic acid, and with 
dilute solutions of other aci<ls such as would Ik* 
present in certain cooking ofx'rations. The soluble 
lead is not all extracted by one operation, but 
after two or three treatments, each subs(‘quent 
treatment appears to yield a fairly constant (pian- 
tity. 

THE CERAMIC SOCIETY. 

At the meeting held on April M at Stoke, Dr, ,T. W. 
Mellor contributed a short paper on ‘‘The Heat 
Conductivity of Pormis Materials :ind the Heat 
Insulation of Klln.s.” In 1fd4 tlH‘ author called in 
iiuestion the commonly held view that at high tem- 
I)erature8 porosity f-.oiirs insnlating pro[)erlies. 
In ordinary circninstance.s the rjuantity of heat 
travelling by conduction through tlie solid material 
is much greater than that passing by radiation 
across jiore-spaces, but for a given size of yiore tlu‘re 
is a particular tcmjH*rature at wiiich the two quan- 
tities of heat will be equal. According to a calcula- 
tion by Dr. Mellor, If the pores are OT cm. across, 
the heat carried a(To.ss the air spaces per second at 
a terai>erature of 1400° C. is equal to the heat con- 
ducted through the solid material. With pores of 
0'5 cm. the temrierature is about 750° C., and with 
pores of 001 cm. the temperature would be about 
3000° C., and so on. In these calculations the con- 
ductivity of air and change of conductivity with rise 
of temperature and the effect of convection of heat 
by air currents in the pore spaces, are Ignored. 

It would seem therefore that the temperature of 
the breaking down of the insulating prapertlea— 


when the radiated heat equals the conducted heat- 
falls within ordinary kiln temperatures. A pore 
size of O’Ol cm. would not constitute a really porous 
material. In order to test the point experimentally, 
bricks having different degrees of porosity, etc. 
were prepared, with three holes extending different 
distanci^s Into the length of the brick. By Inserting 
thermo-couples into the holes, the temperatures at 
different points of the bricks can be a8c*ertained. 
The work is being carried out by Messrs. C. 
Edwards and A. Rigby, and the results will be 
presented in a subsixpieiit paper. 

A paix-r on * Apatite .substituted for Bone Ash,” 
read by Mr. N. B. Davis, dealt with the i>os8iblIlty 
of ushig Canadian apatite in i)Iace of bone in the 
preparation of English bone china bodies. 

A third paiwn* on “ qiie Casting of Heavv 
Pottery” was read by Mr. B. J. Albm. This coii- 
ceriu‘d the casting of such objects as glass pots 
:irfiele.s of fireclay like basins etc., and smaller 
sixxdal articles like high tension electric insulators. 
The author elaims that ploc*es made by his vacuum 
proee.ss are mueli drfi'r on leaving the mould, and 
contain mon‘ clay In a given space, than with any 
other conuiKM’cial proces.s. 


NATIONAL ASSOCIA'ITON OF INDU.SqTH 
CHEMISTS. 

A meeting was held in London on IMarcfii 51 to 
'i'<x1d. repre.s<‘nUug 
Labour, on the subject of the 
Whitley roiincils, witli si)ecial reference to th(‘ 
po.sitjon of technical and s(‘icntific workc^rs Jn 
describing the Whitley Si'heme, Mr. Todd jiointed 
out I hat the Ministry of Labour bad no mandalorv 
I cowers tln^rminder. No lU’ovision is made under 
the SclK'ine for unorganised elements, representa- 
tion being based entirely on asso(‘iation either as 
employers or employees. Tbe association on tln^ 
sid(‘ of tlie latter is not necessarily tliat of a trade 
union, q’he only way for scientific and t(‘chnieal 
workers to obtain representation is by organising 
and agilatlng. Tin* Ministry of Labour will do Its 
best to further the ihunands of thes(‘ workers but 
they mii.st take the first step. Replying to ques- 
tions, the sp(*aker said that if, wa.s of no imjxu'tanccj 
to the Governnuuit whether these workers were 
registered as a trade union or not, but existing 
trade unions would not recognise them unless they 
were so registered. The <lifncully of deciding 
whether an a.ssociation should obtain reiircseiita- 
lion as enqiloym-s or emidoyed might lx* solvixl by 
introducing into the Whitley Councils a third bwlv 
repr^csenting .scientific and technical workers. He 
thought that the Ministry woiibl favour this sug- 
gestion. 

The i»resid(‘nt. Mr. A. ('. Cliarlier. .said be 
was a convert to the i>ollcy of r(*glstering as a 
trade union, hut that did not iiK'an that trjuh' union 
metliods should ruxu^ssarily he ado[>ted. Before all. 
it was es.s(*ntlal that the four or five bcxlies now 
acting separately should federate and show a united 
front. Mr. K. Wild, secretary of tlie Society of 
Technical Englncx'rs, also ad<lress(‘d the meeting, 
and .sfioke in favour of organis<‘ition of all technk*}!! 
workers and of federation of the different groups. 


INSTITUTE OF CHEMISTRY. 

At a meeting of the Birmingham Section, held 
on April 7, Dr. E. W. Smith presiding, the func- 
tions of the Industrial Jtesenreh Tjolxiratory of the 
Gas Department of the Birmingham Corporation 
were consideretl. It was generally agreed that n 
raunieipally-owne<l research laboratory would fill 
a necessary want if restricted In its activities to 
matters which could not satisfactorily be dealt 
with by the well-established consultant chemists, 
and on lines approved by the Institute of Chemistry. 
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UENTENTE CHIMIQUE. 

STEPHEN MIAI.L. 

Monsieur P. Kestner and his colleagues have a 
genius for hospitality and organisation, and of this 
the recent conference of allied cheinisis in Paris 
is a striking piece of evidence. Not only was the 
gathering representative of most of the allied 
nations, brought together under circumstanees of 
considerable <lifflculty, but every detail had been 
thought out In such a manner as to secure the 
convenience and happiness of the guests, and to 
provide them with a delightful and lavish rcci'p- 
tlon which will long remain among their most 
cherished recollections. The delegates who were 
privileged to attend were from the outset made 
sensible of the kindly consideration which their 
French colleagues had shown in connexion with 
the imi)orUnt matters to be discussed, and it was 
obvious that a real effort was being made to deal 
with inter-allied co-operation In an adequate and 
worthy manner. 

No one cun suppose that a true co-operation can 
be establislied without plenty of hard work extend- 
ing over a considerable period of time. A giM)d 
<leal of drudgery and {^tUmlion to i)oiiits of detail 
will l)e necessary and much time and trouble must 
1 h> taken before real progress is made. To har- 
monise the views of several nations, speaking 
different languages, with different traditions, 
different points of vi<*w, different ways of looking 
at a problem, and a score of otiier differences, will 
be no easy task. Hut tliere is no doubt (hat the 
work cjin be done, must Ih; done, and that tills 
is the time to do it. France is in the position 
of requiring from her own government and from 
tile allied countries a grc'aler meas ire of encourage- 
ment ill chemistry, both [lure and applied, than 
other countries, and wlicn we consider what France 
has done to pres»'rv(* civilisation in Europe, we 
shall all Ih? glad to see her make, her position 
nuaaaailablt' and outstanding in a seience in wliicii 
she has alreaily taken so prominent and worthy 
a part. Wo must bt.*ar in mind tliat Frata-e has 
made far heavier saerilicos in the war tliau P.ritain 
or America and some other of the allh's, and 
lias had a heavier toll taken of her manhood and 
Her wealth, and that consequently she will liavc 
to make, and undoubtedly will make, a greater 
effort to maintain the place she so well deserves 
in the chemical world than tliosc mitions whose 
geographical positions have enabled them to escaiK' 
the devastations and losses whicli liave fallen on 
her. Her geographical position and lier close asso- 
ciation with Helginin, Italy and Greece will pro- 
bably make France llu' iloniinant partner In the 
new confederation. The impression left on one's 
mind is that the headquarters of the Inter-allled 
chemistry will he at I’aris and the dii)lomutic 
language of cheiiiistry will Is' French, The Eng- 
lish delegation wn.s fortnnalo in incliullng two or 
three who luul a llnent knowledge of that language. 

The Inter-allled Confeivnce was presided over 
by Prof. C. Monrou and was fully attended. 
Among the French were Messrs, Kestner, Haller, 
Jl6hal, Poulenc, Hajirlot, Marquis, Malignon, Marie 
and Gerard. The Hritish deputation (‘onslsted of 
Prof. II. liOUis, Sir William I*ope, Messrs. Chaston 
('hapman, W. F. Reid, E. Thompson and S. Mia 11. 
The Americans Included Mr. H. Wigglesworth, Lt.- 
Cols. Bartow, Norris and Zaiiettl, Major Keyes 
and Dr. Cottrell. Italy \^^la represented by Sena- 
tor Paterno, Doctors Pomlllo and Giordanl and 
others, while M. Chavanue represented Belgium. 
The first sitting took place on April 14 in a delight- 
ful room at the Hotel du Comitd des Forges, and 
the thirty or so delegates sat round an oval table 
** too large to bo conceived by any narrow mind.*' 
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Les Etablissements Kuhlmann gave us lunch at 
the Restaurant Ijaurent, and appropriate speeches 
were made by M. Kestner and M. Agache, after 
which we settled down to more serious business. 
Professor Tx)uis read a piiixjr on the magnetic 
separation of low grade iron oies; he did not 
profess to give us much new matter but he pro- 
vided a convenient and useful summary of the 
processes now in v<jgne, some of which had been 
of great Importance during the war. Dr. Cottrell’s 
paT>er on the industrial production of helium was 
full of Interest, and it is evident that a few weeks 
or months henw it should Vm possible to give a 
more compUde* ac*<*ount of this important investi- 
gation. In the dls(!Ussion which followed a remark- 
able fcjiliire was mentioned by Professor Moiireu. 
He stated tljut in France the rare gases, neon, 
krypton, xenon and lieliuni were invariably present 
in the gases given off by springs {»nd underground 
waters, and that although tlie proportion of helium 
was variable, the relative ])roportlous of neon, 
krypton and xenon and of nitrogen were fairly 
constant. A possible explanation was suggested, 
viz., that these four gases were all present in th(‘ 
nebular mass from whi(.'h the earth was forme<l, 
and that nitrogen being nearly inactive and neon, 
krypton and xenon absolutely inactive, their i‘ela- 
(ive proi)ortions had ren)alned the same to this 
date. On the other hand lieliiim was continually 
being fornuMl by radioactive minerjils, which would 
account for tin* variations inljhe proportion of this 
element . 

Good progress was made on Aj)ril 14 and 15 in 
the oi’gaiiisjition of an Inter-allied Federation for 
Pure and Applied Chemistry, it was made quite 
plain from the commeucoTneiit that none of those 
present had any power to hind the organisations 
which they represent (‘d and that the decisions 
which, after considerable discussion, were niianl- 
mOvisly agHHMl to would require to l>e remitted to 
the appropriate hodi(‘S for nitlfication. 

The following resolutions were passed : — 

1. Tii(^ members of the Int (’r allied Conferent^e 
of Cliemi(.‘al AKsoclations Indd on April 14 and 15, 
1010, unanimously aeci'pt in prinel]»le the forma- 
tion of a Confederation of Chemical Asscx'iations 
both Pure and Apjdied. 

2. They express the hoi>e that the Associations of 
(‘aeh allied country will form Nallonal Federations 
or National Connells, and invite thmn to communi- 
cate tlieir adlu’sion at the next meeting of the 
Confenmee which will he ladd in Eondon on 
July 15-18 next. 

H. They contemplate in due course affiliation with 
the Associations of the neutral count rles. 

4. A Committee is appointed on l)ehalf of the 
Conf(‘rene(‘ to draw up a geiwMal programme of 
organisation witii power to consult Associations of 
aliled countrlos not representiMi at tiie Conferenct'. 

5. This Conmiitt(‘e should provisionally act as the 
Council of the Confederation, its imwer l)eing limited 
to ilie carrying out of tlie deelslons Uiken by the 
('onfeixmei*. 

The following n'gulations were also agreed to:— - 

I. The Confederation has for its aim to consolidate 
the bonds of estinmi and friendship bedween the 
different allied countries which have already been 
streiigtlieiKHl during (he war; to organists a i)erma- 
noiit co-oiK‘ra ( ion l)ctw(H'n the associations of the 
federated countries; to CH>-ordinate their 8Cien(!e and 
technology and to contribute to tlie advancement of 
cbemlstry In all departments. 

The Confederation will be governed by a Council 
whose members alone slmll have i)ower to take 
decisions. 
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2, Bach nation shall be represented by not more 
than six members. 

3. The members of Council shall be nominated for 
three years and one-third shall retire anmmlly. 

4L Members of Council shall be eligible for 
re-election. 

6. The executive power of the Council shall be in 
the hands of offlctira, consisting of a rrcsidcmt, Vice- 
President and General Secretary. 

6. The ofBci^ra shall he cliosen annually by the 
representatives of each federated country in turn. 

7. The International Council shall fix the date and 
place of meeting and hav<‘ control of the expenses. 

8. A permanent Secretary shall be appointed to 
carry out the decisions ot the Council and have 
custody of the archives. 

9. There shall be appointed in addition to the 
Council, a consult a I iv(^ coiuinilU'e formed from as 
many sections as are necessary to ensure complete 
representation of pure and ajjplied choinistry. 

10. In each section the various fedorated nations 
shall be represented by not more than six meinlKU’s. 

11. The meinbers of the committee shall have 
merely a eonsultative power and tin? right to make 
suggestions. 

12. The reports of the commiU<‘e shall be laid 
before the Council and distributed to the members 
thereof at least one mouth before discussion. 

The original resolutions are not i>erfeetly clear 
and consistent and the atxjve tianslatiou has doubt- 
less additional faults, but tin**, and further con- 
sideration will remove both sets of defects. 

The Society of Chemical Industry had the 
pleasure of iuviting the Inhu’-allied FedcTul ("ouneil 
to meet in Ijondon on the occasion of tlie Society’s 
annual meeting in July next ajid the invitation was 
accepted in the most grat ifying manner. We hope 
to welcome six delegates (‘uch from France, America, 
Italy and Belgium and to eontiuu(i the conferences 
60 pleasantly begun in Paris. The Frt'ueh hav’e set 
up an extremely high standard for such a welcome, 
a standard Impossible to surpass and to which It 
will be very difficult to attain. We gladly accept 
the re8i)onsiblllty, relying on the co-operation of the 
British chemists to enable us to come out of the 
ordeal with credit. 

No cut-and-dried progranune for the future lias 
been prepared and it i.s in the hojie of receiving 
suggestions and criticisms that the following crude 
ideas are put on pa[)er. 

The Inter-allied Confederation or (’ouncil will be 
the guests of the Society of Chemical Industry ami 
will be wt'kxmie at our conferences, discussions and 
social gatherings; nevm tlieless they will Iiave to 
proceed with their organisation and hold their uwn 
meetings; suitable arrangements must be made for 
the conduct of their *o, ji special business. These 
meetings will require the occasional inesence of the 
Society’s President, and, jx^rhaps, of other mmnlxn-s. 
Special hospitality must be provided for the dis- 
tinguished allies who attend, and though tlie annual 
meeting of the Society will derive additional 
importance and gratification from the Inter-allied 
Conference, the provisional programme now Kdng 
drawn up will require a little amendment. It will 
apparently be the business of the Fedt'ral Council 
for Pure and Applh d Chemistry to nominate the six 
members who shall reprewmt Britain on the Inter- 
allied Council, and the arrangements for the 
Inter-allied Conference so far as Britain is con- 
cerned will be under the supervision of the Federal 
Council. The latter will probably be asked to 
appoint a small cdj^^ttee who will ensure that the 
Sk;retai 7 of the II®on Section does not neglect 
due provision for tneihter-allled Councils 
Space does not permit of an adeqnaC& account of 


the luncheon given by the Socl4t6 Solvay et Cle, at 
which M. Talvard presided, nor of the banquet at 
the Palais d’Orsay with M. Loucheur, Minister of 
Industrial Reconstruction, in the chair. At this, in 
addition to the various delegates, a number of men 
well known in the chemical world were present 
including Lord Moulton and Dr. Uerbert I^vinsteln. 

On April 1(5, the delegates visitcMl Cliauiiy and 
w'ere shown round the ruins by the Compagnle de 
Saint-Gobain whose works were destroyed at the 
same time as the rest of the town. This area was 
the scene of some fighting but the destruction was 
not caused In the fighting; It was a cold-blooded 
piece of work with two objects In view, one to make 
(he country uninhabitable for the French when the 
G(‘rmaus were driven out, the other to put an end 
(o the industry there carried on, for the benefit of 
(heir Gorman competitors. For about three weeks 
the Germans carried on their work of desolation, 
removing everything of value, blowing up the 
buildings, burning anything which would burn, 
smashing np any nmclilnory which they could not 
carry away, and reducing a j)leasant and prosperous 
IK tie town to a de.serlod heap of ruins. We were 
told that many towns and villages in the district 
met with a similar fate. It was a most impressive 
sight and helps us to realise the unchanging attitude 
of the French, a nation whom onr ignorant fore- 
fa (hers considered fickle and volatile. Some day 
(he Peace Conference will finish Its labours; the 
cities will again he held by their ancient masters, 
eitie.s that hostile liands have utterly spoiled; the 
peopl(‘ will till the tlovvering fields and gather in 
the crops, and spiders weave tlieir delicate webs 
over helmet and rifie. Since Sicily was dcvastate<l 
by the Carthaginians In n.r. 2()5, poeds and idea lists 
l)ave dreamed of an (mduring peace. It may be that 
this is now coinm(‘ncing ; for the French it Is a 
(pn'.stion of “ Once bit, twice shy.” They have no 
faith in their eastern iieiglibour and they fail to 
see any justice or common sense in allowing the 
(jennans to utilise stolen French material with 
which to build up business, wdille their own salt 
pans and sugar refineries lie In fragments. 

And if some time in the future, in our insular 
way, we are inclined to regard some problem whicli 
concerns both France and Germany rather from our 
standpoint than from the French, let ns remember 
the barbarous destruction of Channy and the great 
stretch of coiintry similarly devastated. The p(‘oplo 
who did (his were the Bocdujs, which cxidains 
though it do(‘s not excuse their conduct. 


NEWS AND NOTES. 


CANADA. 

New Manufactures. — Amyl acidate and refined 
fu.s^d oil are Indug luanufuetiired, for the first time 
in (’anada, by (he Cosmos Chemical Co., of Port 
IIoiX', (Jntario. 

Mining News . — British Oolumhia . — ^The Temls- 
kaming Mining Co., of Cobalt, Ontario, has 
announced that it has taken over the Dolly Vardon 
and Wolfe silver proiM*r(ies In Northern British 
Columbia. The price paid was $1,350,000. 

The position of the copper producers is an anxious 
one at the moment. About 00 i)er C(‘Ut. of the total 
labour employed in the metalliferous mines Is 
engaged In mining copper ore. 

An International Milling Convention was held 
on March 17—19, which was attended both by 
technical and business men, with the object of 
arranging for the future development of the many 
valuable mineral resources known to exist in the 
province. 

W€$tem Pfotriace#.— It la anticipated that the 
coming summer will see great developments in the 
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exploration of the copper deposits in Northern 
Manitoba, and in connexion with oil, gas and tar 
sand prospects in Saskatchewan, 

AUSTRALIA. 

Anstrallan Metals .—In his recent Budget speech, 
the Federal Treasurer of the Australian Common- 
wealth referred to the sale to the Imperial Govern- 
ment of 300,000 tons of zinc concentrates annually. 
The Commonwealth’s production of lead amounts 
to about 175,000 tons per annum, and the exi)ort- 
able output of this also had been sold to the Brltlsli 
Ministry of Munitions, with the exception of lend 
for the markets of the East. The surplus of the 
copper output has been disposed of similarly. In 
future all Australian tin ores and concentrates 
will be smelted in the country, an embargo having 
been placed on their export. The Australian out- 
put of wolfram, scheelite and molybdenite has been 
acquired by the Imi»erlal authorities; the produc- 
tion of these ores has Increased almost 100 per 
cent, compared with 1914. The production of anti- 
mony has not advanced as It should have done, 
but the output of bismuth Is well established. — 
(Iron and Coal Tr. Jiov., April 4, 1919.) 

BRITLSH INDIA. 

Cinchona Cultivation. — The Director of liotauical 
SuiTcy for India has recently visited Burma to 
ascertain if a suitable locality could be found for 
the cultivation of cinchona on a large scale. Ills 
report will be published in due course. 

Chemical Industry in the United Provinces.— 
Strenuous efforts are being made to develop the 
industries of the United' 1‘rovinces. The Director 
of Industries is very hopeful a.-, to the prosi)ects 
of the leather industry, which is at present sulTer- 
ing from difficulty in obtaining suitable tanning 
materials, but arrangements are Ixdng made to 
establish factories for preparing extracts from 
barks and li'aves. Several new glass works have ! 
come into existence during the war, and skilled ! 
glass blowers are being engaged. The progress of 
the match industry is disappointing owing to 
dei)endence upon foreign chemicals. Much of the 
work devoted to dyes and tine chemicals is of a 
routine character, and it Is considered doubtful 
if the attention given to vegetable dyes will i)rove 
to be profitable owing to future competition with 
synthetic colours. The Government Is also directing 
its attention to the manufacture of essential oil.s, 
and arrangements have btH?n completed for the 
installation of a plant for comparatively large scale 
experiments on the production of oils and iier- 
fumes from raw materials available locally. 
Attempts have already made with some suc- 
cess to prepare sodium carbonate and caustic soda 
from natural saline incrustations found In abun- 
dance in the province. 

Blast Furnaces in Bengal.— The Indian Iron and 
Steel Company, Ltd., of Calcutta, has dwided to 
erect at Asanol, In the Bengal coalfield, two 360-ton 
blast furnaces, a by-product cokery with a daily 
output capacity of lOOO tons, and a plant for the 
manufacture of sulphuric acid required In the 
recovery process. The by-product plant and the 
power plant will be obtained from England, but 
the contract for the blast furnaces has been placed 
with a Cleveland firm In the United States.— (/ron 

and Coal Tr. Rev., April 4, 1919.) 

• 

SOUTH AFRICA. 

Spearmint Oil.— A sample of Mentha longifolia 
was recently examined by the Imperial Institute, 
which reported that the leaves gave on distilla- 
tion with steam 2*4 per cent, of volatile oil, egnlva- 
^lent to a yield of 0*98 per cent, from the entire 
original sample as received. The oil was motktle 


and colourless, and had the characteristic odour 
and taste of spearmint oil; chemical examination 
showed it to be similar to English and American 
spearmint oil, but to contain a higher percentage 
of ketones than these oils. The report adds that 
there is little doubt that the oil would be sale- 
able as spearmint oil.— (;S’. Afr. J. Ind., Jan., 1919.) 

Magnesite.— The Imperial Institute has also 
reported upon a sanii)le of South African mag- 
nesite, which, it states, compares very favourably 
in composition with Grecian magnesite, except in 
the prormrtlon of silica present. The analytical 
figures obtained were MgO 45 05%, CaO 0 03%, 
Fe^O, 0-22%, AI^03 0-13%, SIC), 3-27% , CO, 50 00%. 
The l^est commercial magnesite from Greece con- 
tains about 1-5 ix*r cent, of silica, and the poorer 
qualities about 2-5 r)cr cent.— (.S'. Afr. J. Ind., Jan., 
1919.) 

Resin. — There’ has recently been forwarded to 
the Department of Industries a sample of resin 
obtained In the process of sifting seed of the Oyster 
Bay pine, with the suggestion tliat Its commer- 
cial value, if any, might he ascertained. It is 
stated that a larg(‘ old tree yields from one to five 
pounds of resin with several pounds of seed, and 
that, though the demand for tlie seed is limited, 
it might be found a commercial proposition to 
cultivate the tren^ for the resin it yields as well 
as for Us timber. I^cal tovestigation has shown 
that about 17 per cent, or the resin is Insolnble 
in alcohol, and that the solution, on evaporation 
and after gentle heating, leaves a brittle resin 
which is not easily fused to a liquid and is not 
ordinary resin. A sample of the resin has been 
forwarded to the Imix‘rial Institute for examina- 
tion, the results of whlcli will ho published In due 
course.— ( Official . ) 

UNITED STATES. 

Research. — ^The intention of many manufacturers 
to engage in research to a greater extent than 
before is shown by the much increased demand 
for well-trained research chemists and a corre- 
siK>nding decrease in the call for junior men. There 
is also an encouraging tendency towards better 
co-oiK?ration in research. 

Potash from Kelp. — Siiun? the signing of the armis- 
tice it has be(X)me evident that the production of 
I>otash from kelp Is another example of an indus- 
try which cannot exist In normal times unless it 
can also pro<luce marketable by-prcnlucts. Several 
of the Pacific coast factories have closed down. 
While In some cases the situations chosen for 
them were bad, and in others crude methods were 
employed, even those works which are well 
managed and have succt^ssfully produced potasli 
will be dei)endent ui)on the succH?ssfuI exploltatiou 
of by-products. 

Gas Masks. — ^The army gas mask has had such 
wide publicity that the majority of people has 
come to consider It as a sure protection against all 
kinds of gases and dusts. It has become advis- 
able, therefore, for the United States Bureau of 
Mines to Inaugurate an educational campaign on 
the Industrial uses and limitations of gas masks, 
respirators, and similar devices. At the same time 
extensive research Is being undertaken on breatli- 
Ing appliances with six'clal reference to the mining 
and metallurgical industries, and to underground 
conditions. 

Recovery of Wax from Waxed Paper.— Work just 
completed at the Forest Products Laboratory shows 
that oils and paraffin may be economically recovered 
from waste waxed pajier by extraction with a 
volatile solvent, leaving the pulp In condition for 
re-use. Extensive experiments with steam and hot 
water fhiled to produce pulp free from wax and 
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oil and showed a prohibitive cost At present 
there is Just sufficient waste in wax paper mills 
to support one central recovery plant, but as the 
use of the paper increases it may be possible to 
erect others to serve different localities. 

Concrete Protection. — The prinoliuil methods of 
protecting concrete were discussed at the CJiicago 
meeting of the American In.stitiite of (Uieinical 
Engineers. These intdliods are seven in iiiimtH'r 
and include : (1) Applying a membrane, such as a 
fabric, with the aid of tar or asidialt; (2) appli- 
cation of a Jieulral hydrocarbon by means of a 
brush or spray; (2) use of an acid resin which 
reacts with tlie liuu' to form an integral part of 
the surface; (4) of a dry powder to obtain 
greater density In concrete; (5) addition of a 
ix>wder to the concrete to make it acid- and alkali- 
proof; (tl) i)recipilation of silica into tlic pores of 
the concrete by the usc‘ of silieolinorkh' ; and (7) 
use of two solutions whicii interact to precipitate 
an insoluble substanci^ info the pores, tfnis pn*- 
veuting the penetration of water and other siih- 
stances. According to tln' autlior of tlie paper, 
Dr. M. Toch, sevc-ral of Du'se methods are oftiai 
combined. 

New Process for Manufacture of Sulphonic Acids.-- 
There has iK'en di'veloped at; the t'oluur Laboratory 
of the Bureau of Llieniislry of the tl.S. Depart- 
ment of Agriculture a ik'W and promising process 
for the sulphouation of benz(‘ne, naphthalene, and 
other hydrocarbons in tlic state of vaitour. It is 
believed that th<‘ ])roc(‘Ss will be of valiu' to inanu- j 
factiirers of chemicals and dyt'stufl's, and tlu' ! 
chemists of the Colour La bora lory ar(‘ prc'pared 
to give expert advic<} to lliose who adopt the i»ro- 
ct^ss. — (U.S. Coffi. Hi'])., Mar. 11, lOlh.) 

New American Dye Trust. — A new i)ody, known as 
the Chemical Foundation, has betui organiseil in 
New York to fight the (xenuan dye trust. One hun- 
dred and flfty heading manufacturers have alnaidy 
btjen enrolled. The assocaation is being modelled 
on the one now in operation In Allied countries, 
the purposes Ixang to secure the lieensing of (.^‘r- 
tain dye Imports and the <‘xcliision of dyes reason- 
ably obtaiuitble in the Cnited States. 44ie Coveni- 
ment has .seized 4500 Oerinan patents, and tlie 
Foundation lias lionglit these for 1250,000. — (Manch. 
Ouard., April 7, 1010.) 

Ferro-manganese.— Before the war tlie supidy of 
ferro-mangaiiese was largidy in the hands of British 
producers, and the output found a considerable 
market in the Fnitod States. When war broke ont 
American steel interests Avere faced Avilh serious 
conditions, and they set out to make tbem.sidvi's 
entirely lnde[>endcnt of foreign sui)plies. Th<* | 
result is the i'stablishmcnt of a new industry, 
which has dcA'cloixMl on a ronsid(‘rab!e scale. From 
a domestic output of less than 10,000 tons a month 
in 1913, Ameriean ju'oda^.i ion of feiro manga no.s<* is 
now about 25,000 tons a month, the sni)ply of man- 
ganese-iron alloys IxOng now in excess of tin' 
demand.— f/ron and Coal Tr. Jicv., April 4, 1919.) 

Reclaiming Waste Material. — The saving and re- 
claiming of waste material in the Fnited State.s 
was carried out during tlie war by tlio Deijartment 
of Commerce. It is estimated that in 191S waste 
material to the value of Si, (>50,000, 000 was r<‘claimed 
in the TJnittnl StaU s. This sum includes (100,000,000 
dollars’ worth of scrap iron and steel, and 
300,000,000 dollars’ worth of scrap non-ferrous 
metals. A new service is now to be organised on 
a permanent basis; but it avIH not initially include 
the salvaging of organic material, which Is now 
under the direction of the Food Administration. 
The annual value of reclaimed waste is exjjected 
to reach 12,000,000,000 when the service is fully 
organised. — (Manch, Guard., April 2, 3^9>s) 


GENERAL. 

The Index to the Jouraal—Tlie Index to Volume 37 
(1918) is being posted to members and subscribers 
with the current i.ssiio of the Journal. In addition 
to the eombiiic'd index of the three sections, there 
is also included a 8i)ecial Index to the Uevlew to 
l><‘ used by those who may desire to liave it bound 
sej)arately. The Journal is steadily increasing in 
bulk and will doubtless soon become too unwieldy 
to handle as one volume; hence it has been CH)n- 
sldereil advisable to provide means for facilitating 
I he natural ckaivage into “ Bevlow ” and “Trans- 
actions and Abstracts.” 

Standardisation of Aircraft Materials and Parts.-- 

It may Jiol be generally known (hat during tlie 
pasi year and a half the British Engineering Stan- 
<lards As.soeialion lias been responsible for the l»re- 
paralion of all sped flea lions for aircraft materials 
on bi'half of tlic l)e])artmeut of Aircraft Produc- 
tion. Particularly interesting have been those 
sp(‘eiflca lions dealing with materials which formerly 
were iierhaps not considered as Indiig of an engi- 
neering nature, sucJi as chemicals list'd as Ingre- 
dleuts for aeroplane do|)e, rubber, textiles, 
adlu'sives, paint and varnishes. Owing to the 
exlieinely ust'ful part tliese specilica lions have 
playt'd, it is now learned with considt'rable satis- 
faction that the Briti.sli Engineering Standards 
Association has been requested to continue to 
prejiare them as well as 1o underlake their distri- 
bution, together with tlie issiu' of manufacturing 
instructions and noU's on testing i»roe(*dure whicii 
were formerly preiiart'd and Issued by 11 h‘ Tedini- 
eal ami Insiiection Ih'parlinenls of the Dejiartim'nt 
of Aircraft Production. The Association has under- 
taken this additional re.sponsibility as from 
March 31, 1919. 

New Salt Deposits in Holland.— The Royal Dutch 
Salt Industrial Company in Amsterdam, floated 
last year with (lovt'rnment, help to alk'viale the 
salt shortage in lb>lland, 1ms found its first salt 
dei>osits near Boekido at a de}>tli of 325 m. — 
(Dcutsch. AUgem. Z., Mar. 20, 1919.) 

Discovery of Fluorite in Switzerland.— Prof Wehrli 
of Zflrieh has found a large ileposit of fluorite in 
a <lisuse<l lead mine near Sembranclier in Canton 
Valais. This mineral has liitlierlo always li>‘en 
imporb'd, chiefly from Sili'sla.— (Z. angcir. Clu'm., 
Feb. 25, 1919.) 

Gold Discoveries in Siberia. — A telegram from Omsk 
reisuMs that gold hearing reefs have lioen dis- 
(‘overed near the source of the River Angara, a 
tribiilary of (hi* Ri\'er Yenisid. It has also been 
as<*er(ained tliat the Ri\a*r Titumen, Avhicli flows 
into (lie Aldan Rlwr, contains much alluvial gold. 

- (.l/^//o7/. (Jnard., .\pril 5, 1919.) 

“ Minette “ Ore for Westphalia. -The French have 
[u-omised (o Die Hlienish- Westphalian foundry In- 
<Iustry the niontlily delivery of 250, (KM) tons of 
miiietle iron ore from Lorraine, but it is doubt- 
ful Avheilier delivery (‘an be made Immedintely.- - 
(IVeltivirtHehaftszcit., Mar. 7, 1919.) 

Salt Production in Norway.-^Works for obtaining 
salt jind other products from sea -water are to In.' 
built on the island Osteroen, near Bergen. The 
first installation will have a lu’oduction of (>0-70,000 
tons of crude sail, per annum, and is lo be liulshed 
by the end of Die year, the capital exfienditure 
txdng (;stl mated at about £500,000. Electric pow('r 
Avill lx; supplied from Ii large municipal power- 
station now In course of erection (of. this J., 1018, 
349 11 ). — (Tckniak Ukcblad, Jan. 31, 1919.) 

Supplies of Fertilisers In Norway.— According to the 
Norwegian Agricultural Department, the following 
supplies of artificial fertilisers will be available 
in 1019 (—Synthetic nitrate (Norwegian), 80,000 
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tons; cyanamide, powdered, 2600 tons, granulated 
2500 tons; superphosphate, 43,000 tons, Infor- 
mation is given In regard to potash. Tlie amount 
of the Government subsidies for synthetic nitrate 
production is estimated at 130 million kronen 
(£705,000) for 1918-19. Unlike potash and super- 
phosphate, artificial nitrogenous fertilist^rs arc not 
rationed. — {Deutsch. Ally cm. Z., Mar. 19, 1919.) 

Oil Shale in Sweden.— Two concessions covering 
an area of 1100 hectan^s have been granted for 
the exploitation of the very valuable oil shale 
deposits. Operations are to start almost iininedi- 
{itely under the direction of mining engineer J. H. 
Nathorst.— Dayhladct, Feb. 8, 1919.) 

Use of Peat Fuel on Swedish Railways.— (Joal lias 
l)een almo.st unobtainable, and substitutes produce<l 
in the country liave biien pressed into use. Many 
I'ailroads resorte<l to wood-firing w itlioul any altera- 
tion to the locomotive other tliaii the removal of tlie 
air inlet valve on the fire door. Some lines have 
used 34 i)er cent, birch mixed with (Ifi per ceut. of 
air-dried peat briquettes, but such fuels have tin* 
disadvantage of emitting large quantitii's of sparks. 
iO.v'periments made with mixtures of coal and p(‘Mt 
showed that tlie addition of 00 i)er cent, of inail 
decreafK*d the pull on the drawbar, and that tlu'.v 
could only used for trains willi a siHH*d not 
exceeding 31 miles per hour. Wy the “ 10k<dund ” 
system of using powdered i)eat, introduced in I8tK), 
the calorific value is used to lK‘tt('r advantage than 
is possible with brlqiu'ttes. 'J'ln* first trials were 
not allogellier satisfactory, Inil tlie Swedish Govern 
ment took the matter up in 1910 and voted £72,0tH) 
for a peat-powder fa('tory, to produce 20,000 tons 
I)er annum. A numlK'r of locomotives are now 
using peat powder ns fuel. O’lie analysis of the 
])Owder Is : -Moisture lO lO^o. ush 4-55%, sulpliuv 
0-18%, combustible matter 7911%. Tlie calorific 
value, exclusive of moisture, is 10,040 B.Th.l^ 
per lb., but as tired gives only 7,780 It.Tli.U. The 
<"OSt l>efore the war was al.oul J).s. (Ul. per ton, at 
present it Is nearly 2r».v. It. is ('sllmated that it will 
not be economical lo use iH'at, powder for locomo- 
tivi's wlien cojil can lu* imrclnascd at 5r>6‘. iUt. iK‘r ton. 
-(Telcnisk Tidskrift, Feb. 1, 1919.) 

The Mineral Wealth of Germany. — A recent issue of 
tlie Voasiacfic Zeituny, quoted in Die Board of 
Trade Journal of March 27, contains the account 
of a lecture by ll’of. Jleysclilag on Germany’s 
mineral wealth and her deixmdence on foreign 
minerals. I’rior to tin? war, Freiberg had produced 
r)-2 million kilo, of silvm* to tlie value of about 
1 milliard marks. The hoik's jilaced in the gold 
ami platinum discoverk^s in jiarls of Giumany have 
proved dlsatipoiiitliig, since the iow' penviitage 
extraction ohlaliied made exploitation unprofitable. 
Tills also niiplles to tin, nickel, chrome, wolfram, 
molybdenum, Jiiid vamuiiuni. The tin dcpo.‘<its In 
the lOrzgeblrge had formerly sulllced for German 
nt‘eds, but before the war the annual comsuniji- 
tion of till had amounted lo 19,500 tons, 11,500 Ions 
of which was fonugii liu smelted in German works. 
Gennany ik)ssi*sscs jiractically no quicksilver, 
u.sbestos, or mica, and only inadciiualc quantities 
of copper, lejid, tin, iron, and manganese. In pre- 
W’ur days, Germany eoiisumod 200,000 tons of 
copper nniiually in her manufactures, but only pro- 
duml 25—30,000 tons herself. During the war 
aluminium was use»l as a substitute for one-third 
of the copiier rcquinuiiout. Tin could also sene 
as a substitute. Geruiayy’s Iron iiroduetion has 
been severely threatened through the loss of the 
wqir, and France wdll now become the richest iron 
country In BuroiB\ The German potash monopoly 
has also been destroyed by the war. As regards 
fuel, Germany possesses 140 milliard tons of coal, 
and 13-9 milliard cbm. lignite. Prussia alone 
possesses 2 million hectares of peat land, which 


represents sufficient power to meet industrial 
requirements for 750 years. 

Ontpot of Benzol in Spain.— According to a writer 
in the Boletin Oflciul of the Ministerlo de Fomento, 
the annual output of benzol In Spain before the 
war was 1150 tons, produced by four different 
firms. Three new plants have since been erected, 
and two of these are approaching completion. The 
production in 1918 was 2000 tons, of which CfiO tons 
WHS secured by the Ministerlo de Abastecimlentos 
to .satisfy urgent national demands . — (Iron and 
Coal Tr. Rev., Mar. 21, 1919.) 

Iron Ore Resources of Spain.— A recent issue of the 
Revista Industrial y Financicra estimates the total 
reserves of Spanish iron ore at 700 million tons 
of an average iron content of 50 i)er cent. The 
larg(‘st diqiosits are situat(‘d In Die districts of 
Tiiion (150 million ton.s) and Turel (135 million tons). 
— (Bd. of Traded., Mar. 27, 1919.) 

Potash Production in Chile. — In La Hiiayaca, in 
the Chaiieluuu‘M district, a factory has becui built 
at a cost of $300,000, and over a ton of potash 
is being produced daily. The product is of very 
good quality, aud is carefully packed in sacks for 
ex'iiort. The cost of proc lint ion is very moderate, 
as the factory is linili practically on the pampas, 
w’here the potJisli lies .at tin? earth's surface. In 
Tarai)aca a small faetory has Ixaui established, 
whicli is also giving good restill.s.— (If crcMrio, 
Jan. I.*], 1919. t ^ 

Quicksilver in 1016.— Tlie increased demand for 
mercury due to the war, .and the failure to dis- 
(:‘ovt‘r new* ore boditas, c.iused heavy depletion of 
the reserves In the United States and Inroads to 
be m.ade upon the ricluT deposits. The profits 
also have not equalhal exi)(*etal ions owing to the 
iiicreasial working costs. The use of mercury for 
nnlifouling paint for ships’ bottoms has extended, 
and projected new^ uses, such as the conservation 
of lieut in tlie generation of steam, give promise 
of <levelopini*nl . 

'Pile Unitial States iirodnoed 2U),732 short tons of 
ore and otlior furna(*e material In 191(), against 
158,817 tons in 1915. The total output of metal 
was 29,932 flasks (of 75 Ib.) in Itilfi, the 1914 pro- 
duction lK‘ing lfi.54S flasks: it is liojied to maintain 
an output of 3.0,000 to 3)5.000 flasks until 1920. The 
other large producing comp.anies are Austria, which 
jirohably produced about 25,000 flasks, Italy 32,12l» 
flasks, ami Spain 23,307 flasks, the world’s total 
output for 1910 l>eing estimated at 118,028 flasks. 
From 1908 to 1910 Die American output has in- 
creased about 50 iK‘r tvnt. Tlie recovery on 
158,817 toils of ore tnated in ltd 5 was 0-497 per 
emit, of metal, and on 249,73)2 tons treated in 1910 
ji yield of 0 45 per cent, was obtained, which is 
di'cidedly lower than the 1914 ligun' of 0-505 ix'r 
cent, of imOal, the (lualily of ore treated having 
ohvi(uisly ileteriorn ted . 

The <-liief produ(*ing centre of Dio United States 
is Ualifornia, wliicli afi'ords about two-thirds of 
tlu' <‘ountry’s total yield, Arizona. Nevada and 
qVxas being responsible for Die rest. The v^alu^ 
w*a.s no less than $3,70)8.139 in 1910, the price having 
ris(ui from about $40 per flask In 1913 to $120 in 
1910: allow’anee. however, must N' made for the 
10 ])er (vnt. import tax wlilch Is included in the 
latter figim‘. 

It 1.S slated that the Scott furnaces have been 
used with oonspieuous sucivss. Those have capaci- 
ties of from ten to fifty tons, and effect an almost 
quantitative yield; in one obsi^rved ca.se the loss 
was leas than 1 tier ceut. of the mercury content 
of the ore. — (U.S. Qeol. Surv., Feb. 19, 1919.) 

Wolfram Ore Deposits in Siberia.— Wolfram ore 
deposits were discovered in 1911-12 In the Nert- 
chlnsk mining district, Province of Transbaikalia, 
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Asiatic Eussla, but have only been worked to a 
limtM extent. They have been examined recently 
by wof. Soutschlnsky, of the Imperial Academy of 
^ence, who found principally wolfram In quartz 
veins, running through granite rocks. The deposits 
in the Bakuka Mountain contain veins qf ore 
averaging 6—7 in. in cross section, from which 
about 200 lb. per month was extracted In 1015. 
The deposits at Tchara-Nor, also on the Trans- 
baikal Railway, are of a poorer quality containing 
an undesirably high percentage of manganese. An 
analysis gave WO, 7C)02%, FeO 9S2%, and MuO 
12*95%. Large quantities of scheelite, containing 
much manganese, have also lieen found at Tchara- 
Nor. It is estimated that 20,000 lb. of ore, with 
68 to 72 p('r cent, pure wolframite, has been ex- 
tracted from mines in the Borzla district. The 
future of tliese mines is considered to be promising, 
as not only are they near the railroad, but other 
minerals have also been discovered, Including con- 
siderable quantities of molybdenum glaiiee, yellow 
molybdenum ochre, and arsenical pyrites. — (V.^. 
Com. Rep., Jan. 2.'!, 1910.) 

Extraction of Bromine and Potash in Tunisia. — On 
the outbreak of war France' sought to imrchase 
bromine and bromides from America, but owing to 
high prices and insunicient supidies the attempt 
was unsuccessful. Increasing scarcity rendered the 
position serious, and in April, 1015, when bromine 
compounds wore required for use ns lelhnl gases, 
the salt marshes or lagoons of Tunisia were investi- 
gated, and found to be capable of furnishing a 
plentiful supi)ly of broirudo. In December, 1015, 
Sebkha el Melah, near Zarzls a ini one kilom. from 
the sea, was selected as a stiifnblc site for opera- 
tions. At this place there occurs a saline deposit 
covering a thick compact mass of black clay alter- 
nating with layers of gypsum mixed with sea salt, 
the whole being impregnated with a concentrate<l 
solution of sp. gr. 1-288 (at 21° 0.), which contains, 
inter alia, 13 grm, ikt litre of ixitasslum chloride 
and 2‘24 grm. iK*r litre of magnesium bromide. 
The situation rendered transport difficult, but wells 
were sunk, a railway laid, and works erected at 
El IlamVhe, with six Knbierschky apparatus and 
other necessary equipment. Tins locality was able 
to supply all the bromine required in 1916 and 
1917. Each apparatus treats 100 cu. m. of liquid 
per day and iiroduces 100 kilo, of bromine from 
a solution of 27*3° B^, 350 — 370 kilo, from a solu- 
tion of 31 — 32° and 520 kilo, from liquor of 

34° Very much lower yields are obtained from 
sea -water, of which only 80 cu.m, can be treapHl 
daily. From May 1 to December 25, 1010, the El 
Haneche works T'rodiiced 1050 metric tons of 
bromine. The chlorine necessary for the j)rocess 
is supplied from France. During the latter half 
of 1018, a new bromine w’orks was started at 
Ain es Serab, and the two works togetlu'r are 
expected to produce 80 ions of hromlne iK'r month 
for the first few montlis of 1910, and afterward.'*, 
by treating Ifqnor of higher concentration, 120— 
130 tons per month. 

-♦ At M^grlne a process, proposed by Prof. Urbain, 
was adopted of precipitating potassium, free from 
sodium, as fluosillcate, by the action of fliiosllicic 
acid on the mother liquor from bromine distilla- 
tion. The fluosillcate Is treated with milk of lime, 
the resulting solution of caustic potash concen- 
trated in a Kestner evaporator and then over an 
open fire. The fluoslllcic acid was at first specially 
prepared at M<^grine, but afterwards obtained ns 
a by-product from the superphosphate works at 
El Afrnne. High working costs and foreign com- 
petition stopped the manufacture after several tons 
of potash had been produced. 

At the salt marshes of Sfax, the Tjamhert 
Rivlfere Co. has Installed a plant for treating the 
mother liquors on the Merle system, the natural 


salts foqnd there include a substance called seh- 
kalnite which contains -KOI 19*6%, NaCl 10*0%, 
MgOl, 27-2%, MgSO^ 9-3%, water and Insoluble 
matter 34 0%. After removal of the potassium 
chloride, bromine is extracted from the mother 
liquor. The recovery of potassium chloride from 
this mineral was started in March, 1917, and, 
up to the end of January, 1919, the following 
quantities (metric tons) were produced at El 
Han^he:— 70% KCl. 700 ; 35—40% KCl, 1400; 90— 
95% KCl, 50. In 1918 the Tunisian government 
decided to erect a works capable of producing 
4500 tons of pure potash salts near a marsh of 
200 hectares area at Ain es Serab. Electric power 
Rtalions have been erected, but owing to delay 
in delivery of goods, the installation is not yet 
in operation, but Is expected to be ready this 
spring. The plant will deal with at least 50,000 
tons of sebkalnlte. 

It is anticipated that, eventually, the Tunisian 
deposits will rival those of America and Germany. 
— (Bull. Soc. d'Rncourag., Jan. — Reh., 1919.) 


OBITUARY. 


SIR WILLIAM CROOKES, O.M., F.R.S. 

We record with deep regret the loss of one of our 
most famous men of science, and a former President 
of the Society of Chemical Industry, in the passing 
of Sir William Crookes on April 4 last. Born on 
,lune 17, 1832, he had reached his eighty-seventh 
year and during that long life had enriched science 
by many important discoveries, largely in conse- 
quence of his singularly acute powers of observation, 
his marvellous exi)erimental skill aud his philoso- 
phical insight. His line researches in chemistry and 
physics led Sir William into various fields of 
inquiry but chiefly those lying within the borderland 
of those two branches of science, while his 
alert mind was always oi^en to the consideration of 
practical and economic problems. The short sketch 
wliich follows of so long and full a life is necessarily 
Inadequate to do more than indicate a few of the 
achievements of so suc'cessful a scientific career. 

Without entering into details of his early life we 
may say that Crookes i)a8sed from school about bis 
seventeenth year, and without any further academic 
t raining, to his scientific studies at the Royal College 
of Chemistry, under l*rof. A. W. Hofmann, unci 
there laid the foundation for his scientific lifework 
with Unit ins])lriiig teacher. During the early 
“ fifties ” Crookes was an assistant to Hofmann, 
and later, we find liim lecturing on chemistry at 
the Training College in Chester. After this short 
teaching exi)erience, he returned to Ix)ndon and 
founded the Chemical News which he edited nearly 
to the end of his life, (’rookes rei)orted for this 
IH'rlodical Faraday’s charming Christmas lectures 
at the Royal Institution on “ The Chemical History 
of a Candle,” and thus came under the influence of 
that great master of experimental science, for whose 
methcMls he often expressed to the writer his 
I»rofound admiration. 

A little bi'fore that pt^riod the scientific world had 
been roused to entliuslasm by the researches of 
Bunsen and Kirchoff on si^ctrum analysis, and the 
discovery of two new elements, ca'Slum and 
rubidium, by the aid of that new and i>owerful 
means of research. Crookes early became an ardent 
student of the method and soon proved its value by 
the use of it in the discovery of another new element 
—thallium. The discovery of this element, while 
a triumph for the young chemist, also led him by a 
curious sequence of events to researches In a new 
and unexpected direction, as will presently appear. 
Before entering on that subject, however, we must 
refer to a purely chemical piece of work on 
selenium compounds. Bersellus, who discovered 
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selenium In 1817, traced points of diemlcal resem- 
blance between that element and sulphur through Its 
capacity for the production of analogous compounds, 
and succeeded In forming selenocyanldes similar to 
the sulpUocyanldes ; but he was content with the 
proof of the existence of the first named salts. 
Crookes saw that the selenocyanldes required 
further examination, and, having a considerable 
quantity at hand of the crude selenlferous deposit 
from the sulphuric acid chambers of the Tilkerode 
works 111 the Ilartz district, he set about the pre- 
paration of pure selenium from this material with 
which he produced a number of seleuoeyauldes and 
Investigated them in detail. During the purliica- 
tlon of the selenium several by-i*roduct8 •were 
obtained, and certain of them when examined by 
the new spectroscopic method gave the beautiful 
bright green line afterwards proved to be charac- 
teristic of thallium, and so named because the 
colour of the line suggested that of the young green 
shoots or twigs of early spring. This somewhat 
lead-llke metal of high density (ITh) has a high 
atomic weight of 204, whieh Crookes deteriniiied 
with great accuracy, making his wmghings on a 
balance whieh was enelosed in a case from wliich air 
could be exhausted to a great extent in order to 
diminish errors from unequal air displacements. 
When weighings were made In vacMo and in full 
daylight, irregularities In the action of the balance 
became evuhmt to the keen observer for which he 
could not account. These observations wcr(‘ followed 
up when the tlialUiim work liad lx‘cn (completed, and 
it was found that light oldects which were free to 
move in high vacua could be made to do so by 
mere exposure to ligtit as In tlie now familiar 
“ Crookes radiometer,” the vanes in which are sot 
in rapid motion when a beam of sunlight is allowed 
to fall on the apparatus. Tins study of such 
“ repulsion resulting from radiation ” was pursued 
by Crookes with extraordinary skill and ingenuity 
in devising experiments in various directions, and 
thus he ot)oned up a new and woiulc'rful field for 
research in inoU^cular i»hysics. 

Crookes had a strong vein of mysticism in his ' 
character and a leaning towards the occult, as wo 
know from his own writings, and he was at lirvst 
rather disposed to regard the phenonuma he was 
investigating as ix'ing due to a new and mysterious 
force; but this quickly gave way to the idea that 
the radiometer is a ” light mill ” in which there is 
a dlrix*t conversion of light into motion. This was 
in turn dissipated wlien C. Johnstone Stoney pointed 
out that the motion of the vanes in the radiometer 
was probably due to their bomhnrdinmil by the 
residual molecules of the highly rarefied air in the 
bulb lM‘ing projected from the relatively warm sides 
against the movable vanes. Crookes dovistnl many 
beautiful experiments in ord(‘r to test this theory 
of molecular bombardment and satisfied himself as 
to its essential validity. He was le<l on to the study 
of kathode rays and the bombardment witli Ibem of 
various forms of solid matter which became ])lios- 
phoreseent under their impact. The character of 
the light emitted under those eoiulltions. when 
examined spoctrosooideally, showed bright lines 
which Crookes regarded as characteristic of the 
material. He considered the exciting agent to be 
“ radiant matter ” In these case's, and fhe method 
as “ radiant matter si-KKitroscopy ” on which investi- 
gations he exp^nided much time ami labour. It so 
hRi)i>ened that Crookes had undertaken Ihe separa- 
tion of the rni*e earths of gadolinite and Siinmrsklte 
and used his new metiro<l, which he regarded as 
affording characteristic tests for the recognition of 
and as aiding In the separation of certain of thow? 
rare earths. There are doubts as to the value of 
this mode of identifying the substances, and also 
as to the existence of “ radiant matter/' bnt the 
phenomena observed materially assisted In the 
separations carried out by Crookes, and the extra- 


ordinary phenomena provided by radium and its 
“ emanation ** have disarmed criticism of the term 
** radiant matter." Needless to say Crookes was 
deeply interested In the modern work on radio- 
activity, and contributed many observations of 
Interest, in addition to the production of the 
“ spintbariscoiHj ” in which a screen of natural zluc 
sulphide is made to scintillate by the alpha parti- 
cles projected from radium. He further studied the 
action of radium emanation on glasses, various 
genus and diamonds, and often exhibited a fine 
diamond which was originally colourless but had 
tak(‘n on a greenish-blue tint after retention for 
some time In contact with radium salts. 

WliiU* (Tookes’ fame rests chiefly on the discovery 
of thallium and Ids long continued and brilliant 
researclies In the chemieo-physlcal directions above 
outlined, he took much Interest at various times 
throughout his life in other subjt'cts, inelnding his 
well-known spiritualistic studies— which we but 
mention here — and his speculations on ” The Genesis 
of Uie Elements.” The latt(‘r was the chief topic 
of his address to the Chemical Seetion of the llritish 
Association in tlie antniun of ISSfi at Birmingham. 
The present writer well renuunbers a day In the 
early summer of that year wlam his laboratory in 
Ihe TTiilverslty was honoured by a visit from the 
President of Section P., whose keen eye noticed a 
diagram which was used as a pictorial lllu.stration 
for lectures on tlie Periodic Law. He immediately 
caught the idea, saying ‘iTt is tlie very thing I 
wanted,” and nseil it in modified form, and with 
generous acknowledgment. In his presidential 
address. He furtlnu* expanded his sjxMiMiIations as 
to tlie origin of tlie elements from what he termed 
” i>rotyle,” when President of the Chmnical Society 
some two years later. Again, Crookes took an 
aetiv(‘ part in the examination of the double spectra 
of argon shortly after the di.seovery of the first of 
the inert elmnents by Lord Uayleigh in collaboration 
with Ramsay in 1S94, and later on of helium. 

Many other illustrations might be given 
of Sir William Crookes’ vniiial activities in 
pure and aiiplied selenee, bnt probaiJy the most 
r(‘umrkaMe was his unexpected (\rcursus Into 
economics in his address on tlu' ” Wheat Problem ” 
wlu'ii Presidiuit of Ibe British .Xssoeiatlon at Bristol 
In 1S9S. Of this address bo s;dd later, with dry 
humour, that ” he had afterwards to write a book 
in order to explain it.” 

In addition we can bnt, monlion such subjects as 
wai(T purification and examination, sewage treat- 
ment, eloetrie tanning, dyeing, dl.sin feet Ion in cattle 
plague, and. latest of all, the production of eye- 
preserving glasses for spectacles, and further to 
](Oint out that h(‘ translated a number of foreign 
t<*clinical works of varied value, and compiled his 
•well-known and useful ” Select Methods of Cheiul- 
eal Analysi.'^.” 

From ISt'd, when lie discovered I Im Ilium, Crookes 
v’.Ms tlu' recipient of many honours. Fllected a 
Fellow of the Royal Society in 1Sti;t. he presented 
to that iKidy most of his scimitifie memoirs; he 
was three times sel<‘cted as Bakerian IxH?tnrer, 
and was the rtHfiplent of the Popley, Royal and 
Daw Medals : he IxHvame Foreign Secretary in BKIS 
aiHrPi\‘sIdent in Ifii:’.. In IfiPJ lie was awarded the 
Medal of the Society of Chemienl Industiy. 
Honornrv soienee degrei's from Cambridge, Oxford, 
ami s<‘v<‘ral other universities were conferred ut>ou 
him; while he beeanie President of several home 
societies, ami many foreign academies and societies 
gladly enrolled his name amongst their sjiecially 
houoimal memliers. He was knighted in 1897 and 
m-elv<Hl the Onler of Merit in 1910. 

Sir William Crookes married Mls.s Ellen Hum 
phrev in 1850, and they commemorated their goldec 
wedding !h 1900. Lady Crookes predeceased Sir 
William In 1916. 

J. Emebson Reynolds. 
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LEGAL INTELLIGENCE. 


Soap Contracts Dispute. Van den Hurk v. Is. 

Poliakoff and Co.f and Is, Poliakoff and Co. v. 

King and Ramsay. 

In the King’s Bench Division on March 31 i>cfore 
Mr. Justice Bush, Messrs. Van den liiirk claimed 
to recover from Is. 1‘oliakoff and Co. tlic diflercncv 
between the market price a/jd tlie real value* of 
25 tons of white soaj), sold h.v defendants to 
plaintiffs, and which was warranted to contain 
53 per cent, of fatty acids. Mes.srs. I'oliakoff and 
Co. in turn claimed against M(‘ssrs\ King and 
Ramsay who wei-e tiie sellers to them. 

Mr. E. J. Dobbs, analytical and consulting 
chemist, gave evich'iice that a sample submitted to 
him was found to contain: fatty acids, 3205%, 
water and glycerin 7202';;,, and silica, as sodium 
8ilicat(‘, <r.Sl%. Counsel for King and Ramsay 
denied warranty. 

Mr. Justice laish based his findings upon the 
results of the analysis, and gave judgment for the 
plaintiffs in botli actions. The following <Iay the 
parties agrt‘ed that jiulginenl would lx* satisfied by 
the payment of £025 and costs in the first action, 
and of £5110 and costs in the .second. Ilis Lordship 
fixed the damages at £700 and £720, resix*ctively, in 
the event of the agreed terms not b(‘ing carri(‘d out. 

SALiciLic Acri) Ih-A.NT. Lennox Foundry Co. v. 

Warrinyton Dnuj and Chemical Co., Ltd. 

Tiiis case came IxTore the Court of Api>eal on 
April 31, on the apfanil of the defendants from a 
judgment of a Divisional Court di favour of the 
plaintiffs, and reversing a judgment of the Official 
Referee (this J., 1018, 150 n, 477 R). Lord Justice 
Rankes, delivering the judgment of the ('ourt, said 
he agrcHHl witli the Official Referee (hat the plant 
as a whole was not of the contract eai»acity. The 
resix)ndents were entitled to be paid flu* instal- 
ment due on delivery, viz,, £220, and the appellants 
were entitled to £440 damages. Judgnunt would 
be ent.(‘red for tile apiKdlants on th(‘ claim and 
C'Ounterclaim. The respondents wotdd have the 
costs of the apixal to the Divisional (’ourt, and 
the apixllants the costs of tlie i)rest«ut ainxNil. 


PARLIAMENTARY NEWS. 


HOUSE OF COMMONS. 

Sheffield Water Supply. 

The Sheffield ('orporalion Bill, und<'r consi<h*rn- 
tion by the Ivocal legislation (^'omniit Icc, includes 
a novel scheme for conserving Uie wat<*r in the 
River Don, which is the main source of sui»ply 
of Sheffield, and which is now fouiu! to ie quite 
inadequate owing (o the large (luan'iiies required 
for local industries. Jiic i)roposal Irivolve.s pump- 
ing water from the river lx*low the town, treat- 
ment and purification, then, after utilisation for 
industrial puri>o.se.s. re-treatment and restoralinu 
to the river. There Is considerable oi)i)osition to 
the Bill.— (April 8.) 

British Cellulo.sc and Chemical Manufactnring Co. 

The Chancellor of the Exchequer, In reply to 
Lt.-Col. Malone, stated he was aware tiiat llie 
above company was aiwiit to incrca.se its capital 
by appro.ximately £1,250,000 in i)rclV*renc<' shares; 
iind that no licence to iiicreas<- flu^ capital was 
necessary as i>ermi.ssion was granted prior to the 
promulgation of the Regulation involvetl. After 
:*areful deliberation it was considered inadvisable 
;o suspend the issue pending the i)ublIeation of 
iie report of the special committee investigating 
he company’s affairs.— (April 30, 34.) 


The Royal Society of Edihhurgh. 

Mr. W. Graham asked If the Chancellor of the 
Exchequer would reconsider his refusal to increase 
the grant of £000 given annually to this Society 
for the pubJlcallon of seJentlfle researches, la view 
of the ffrvatJy increased costs of pubJlsliJng. Mr. 
Chambc'rlain regrettcHl that he could not do so at 
the present time. — (April 34.) 

Scottish Oil Industry. 

I Mr. Kld<i askeil the Prime Minister for an assur- 
ance that the Scottish oil industry shall not suffer 
destruction owing to increased costs consequent on 
the recommendation of Mr. Justice Sankey’s Com- 
mission, and that any injury will be avoided, if 
need Ix*, by Mie imiK>sition of a tariff operating 
against foreign proiiiicts competing with those of 
this industry. Mr. Boiutr Law replied that tlu' 
whole qu(‘slioii of the vSeottish sliale industry is 
reviving careful consideration, and no statemenr 
could Ik‘ made at i)rcs<‘nt.— (April 34.) 

German Pre-War Mineral Output. 

In a written answer to a question of Sir N. 
Griffiths, Mr. Bridgcman, for the Board of Trade*, 
gave (he following statisties of tlie production in 
Germany of coal, iiotash and metallic ores during 
3!)! 2 (unless otlicrwise staled) 

Approxi- 
mate valiK' 



Production 

at ttie iffine 

Coal (1913) : -™ 

Metric tons 

£ 

Bituminous 

191,511,000 

105,79:3,000 

Lignite 

Potash, from mines : — 

87,2:33,000 

9,436,000 

Kainitc 

Carnallite (including 

5,889,238 

3,819,100 

kicseritc) 
Potasli, from wells, etc. : — 

5,271,961 

2,162,650 

Potassium sulphate 
Potassium auii 

123,407 

1,018,6.50 

magnesium sulphate 

54,435 

221,200 

Potassium cliloride 
Metallic ores : — 

Cobalt, nickel, bismut li, 

506,744 

3,434,200 

tin ores and bauxite 
Uranium and tungsten 

17,526 

36,700 

ores 

5,053 

3,200 

Iron ore 

27,200,000 

5,506,650 

Lead ore (argentifi'rou.s) 

107,563 

962,450 

Manganese ore 

92,474 

58,400 

Pyrites 

( ’()[»per ore 

262,653 

101,900 

974,285 

1 ,696,800 

/fine blende 

516,358 

2,490,500 

Zinc calamine 

120,950 

106,700 


— (April 14. 


GOVERNMENT ORDERS AND NOTICES. 


I’ROIIIHITED EXI’ORTS. 

Tin* following rcla.xations of existing prohibitions 
an* announeed ]>y tlie J'.oard of Trade: — 

Headings transferred from one list to another. 

From JAst A to List Ji : 

Milk, condens«*d or pr(*s(‘rved ; milk, [xiwder; 
tomato i>ulp.— ( April 30.) 

From J/isf A to List C : — 

Albuiulii, other than blood albumin; egg powder 
(dried eggsj; levulose; sheepskins, haired or 
woolled.— (April 10.) 

Asphalt; asphalt, coal tar; bitumen; wire, silk 
covered; vinegar essence and similar preparations 
containing more than 0 iwr cent, acetic add.— 
(April 17.) 
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From LUt B to List 0 : — 

Camphor; vinegar containing not more than C i)er 
cent, acetic acid.— (April 10.) 

Altered Headings. 

(b) Cotton, American; (o) Cotton, raw, other 
than American.— (April 10.) 

An open general licence has been issued iH^rmit- 
tlng the following foodstull’s to be exporUal to all 
<lestinations excej)t those referred to in List C : — 
Egg yolk, dried; egg products, dried; liquid eggs, 
preserved, not including frozen eggs; bi‘ans, im- 
ported, other than soya, locust or Chinese horse 
l>ean8. 

PROHIBITED IMPORTS. 

General ll(;?ences have been issued for imjMjrta- 
tion of the following goods Ijeather scrap and 
lillet; gold ores, auriferous; copinn- ores, and sweep- 
ings and residues containing gold; articles made 
of or containing gold when produced in and ex- 
ported from any part of Il.M.’s Dominions; cocoa 
]) 0 wder; and various alcoholic beverages. 


Re8umi)iion of Trade wiih certain Countries . — 
ifcrman Austria.— A g<meral licence \vas issued by 
the Board of 'Frade on April 8 authorising the 
r(‘Sumption of trade with German Austria, subj<‘ct 
lo licences bcdiig obtained where ]>rescrilHHl. 
“ German Austria ” includes Upper Austria, r.ower 
Austria, Salzburg, Styrla, Carinthia, "J'yrol (north- 
ern or Innsbrlick portion), Vorarlbcrg and Liech- 
(enstein. 

Po(</ ad.- -Trade willi I’olaud is also subject, to 
licenrs\s issued by tlu' War d'rade Dei)artment in 
res]M:'ct of all goods except those on tlie -‘free” 
list. Goods must b<' consigned to tlie Inhu’-Allied 
U(‘llef Administration, Dantzig. 

J u</o-Slaria , Moutf lU'oro, Alltania. — H.M. (iovi'rn- 
ment lias deci<l('<l that, with a b'W eNoeplious, all 
goods not incliidiMl in Lists A and l’» may now be 
<*xiK>rt(‘d to tiiese countries witliout liecm-e. 

Letiland and Lith uania.— 'i'vmk' n‘lations with 
llu'se le^ritori(^s may be r('sumed forlliwith. 

The Board of Trade lias notitied tliat it has taken 
4 .)ver the War ''rrad<‘ Ih'iiarl imait . wliich will be 
Cnown iK'uceforth as th(‘ Kxiiort Licence Dejiart- 
mont. 

The Minisbu- of Munitions has announced that 
the control of nitrate of soda w’ill be su.spcnde<l on 
and from IMay lo next. Until that <late the issue 
of geiu*ral licenci's will be continueil. 


NEW DUDEKS. 

The (.'oal Tar and i'oke ()v(‘u Ucturns <Sus 
jicnsion) Order, Udltl. Ministry of Munitions, 
April 4. 

The Pit wood Oi-d<'r. Ihlh. Boaril of Trade, 
April 14. 

The Copper JSulphatt' ( Susjieiision) t)rder. ItdO. 
Ministry of Munitions, Aindl lo. 

The Bhist-Furnaei' Dust (SusiKuisioin Order. Itllh. 
Ministry of Munitions, April lo. 


NtyricEs. 

On March 81, the Army Couiu il l.ssued a Notic(‘ 
cancelling thirty Orders relating to Raw M’ool 
(including Fleece and Skin Wool and Ott'-^Jorts) 
and Sht'epaklnH. The scliedule of Orders so can- 
celled appeared in the London Gazette of Aiudl S. 

The Army Council has also cancel lorl the Jute 
(Control) Notice, 1917. 

The Food Controller has revoked the ^lilk Pro- 
ducts (Import Restriction) Order, 1918, the Milk 
Products (Returns) Order, 3918, the Wholesiile Milk 
Dealers (Control) Order, 1938, and the Milk Requisi- 
tion Order» 1917. 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for 
April 10 and 17.) 

OPENINGS FOR BRITISH TRADE. 

The following Incjuiries hav(‘ Ikvu received at 
the Department of Overseas Trade (Development 
and Intelligence), 78, Basinghall Street, London, 
E.(A 2, from firms, agents or individuals who 
desire to repres(?nt U.K. manufacturers or exporters 
of the goods .s|)ecitied. British firms may ohlaiu 
I he names and addresses of the i)ersons or firms 
refern'd to by a[)plylng to tlie Department and 
quoting the specilic reference iiumlxir. 


L0(X\L1TY (JF ! 

MaTKRIALH 1 

Rkkerenck 

Firm or Aoknt j 

1 

Number 

Australia .. | 

British India .. | 

1 

Clminicals and edible oils 
Chemicals, ste(^l and 
nictuls, inalchoH, c»!- 
incut, paint, soap, ylass 
Explosives, paints, var- 
nishes, lubricatinu: oils, 
cement, (ralcluin car- 

110/4/7* 

600 


bide 

656 

1 

Photoirraplilc ch(‘mirals 

6.5.5 

• • i 

( 'hcniicalsand todd t hixmd 
Iron, steel and other 

662 

f 'anada . . . - j 

metals 

Dyes and jmrehment 

663 

i 

paper T ■ ■ 

604 

- ' 

Poltery, china and glass 
Chemicals for the paint. 

602. 67 2 

] 

varnish and soap trades 

67S 

:: ^ 

niass and china . . 
Ch(‘rnicals, drups, labora- 

t 

1 

tory e<iuipinent 

1 


Britisli \V('sl 
huh<*s 

Aui>ti'ia {Trieste! ) 
Belgium 


('hile 

Fra nee .. 

Africa) 
< lre(‘( (• . . 

Net Inu la rap- 

Norway 
Sea mb na via 


Swil/.erlaml 
riiiled States . . 


Paints 

I ( ■o|)i>or sulphate . . 

I Nitrate i»f soila and f(*rtl- 
! Users 

i ( 'heinieals, iron or»', h-rro- 
silioon and manga ntse 
1 Benzin e luriwntine. white 
1 lead, colours, glut , soap. 

i etc 

' I)y<‘s. cement, rubber, 

I 'lertlllHer!>i, edible fal k . . 

I ('hemicals, tlrugs. iron, 
alumininm, rubber, 

1 paper, ebiiui, earthen- 

; wu ri) . . 

\ Tallow, oil.s, wax. soap, 

1 slairh . . 

' Iron, stool, tin, (do. 

[ (ilasH. china. p()r(‘(‘lain .. 

' I'aint H, varnishos. colours 
I fhomicHls, dyes. uiN, 
Ki'casos 

: (Unns, jt^sins, waxe.'.irluc 
' ( homioals, oils. iut>her, 
j paints, soap . . 

(homicals, mtdals, oru- 
4‘iblcs, oils, paints 
j Dyes, 0010111*8, oils, resin, 

^ alum 

Metals. ('ol«nirs, v,irnisln*s 
('Ivinicals and tinplate . 

I (ilasswaro 

; (’lioiuieals, dnnrs, gi'(*nses 
! ()n*s and metals 


608 

611 

687 

69H 

2369 
T and u 5 


C18 

629 

79.-. 

6.30 

707 

o:u 

636 

71J 

639 

640 
611 
642 
644 

017. 71H 
721 


Odi. ial Secivtaiy, ('mmnonwoalt l\ of Australia, 
( 'oMHiM'reial Inforniation Burt'au, Austr-alia IJouao, fetrnnd, 

1 Kijfh 1 'ommlssioner for t'anada, 19 \ ictoria Street, 

\ The Sec'rtdary. Statistical and lnf(»rmaMon Depart- 
ment, iioudou ('liamber of t'ommeroc, 97 f'annon Street, 

§ Ibdirifiu Trade and Ueoon.sl motion Seed ion. D<‘pa rt- 
m«!nl of Ovei'soaH Trado, India House, Kingsway, v\ .( . 


TARIFF. CUSTOMS. EXCISE. 

Belgium.— Tho pi-ohibltlou of the import of 
Ihiiilds containing ali*ohol docs not apply to Ihiulds 
which cannot ha usetl for beverages, e.g., l>cr- 
fiimery, pharmaceutical products, and varnish. 

French Colonies —The. list of goods the exporta- 
tion of which from the French Colonies (other 



1Mb 


BE VIEW. 


[April 30. 1910. 


than Tunis and Morocco) is prohibited, except under 
licence, as from March 29, is the same as the list 
of goods prohibited to be exported from France 
by the Decree of January 20. 

France and Algeria . — It is proposed to reserve to 
the State until October 1, 1920, tlie manufacture 
of alcohol, e.xcept in certain cases. 

France {Morocco ). — The sale of alcoholic 
beverages, with certain re.serva lions, is now per- 
mitted. 

Italy . — A surtax of 100 lire per hectolitre is 
payable on imported pure spirit until July .'ll, 1910. 

Portugal . — The surlax on imported alcohol has 
been IncTcased by 5 escudos per decalitre. 

South Africa . — It is i)roposed lo increase the 
Import duty on spirils. 

Spain.— A copy of the new regulations govern- 
ing the manufacture and sale of pharinaceuli(*al 
Sl>eclallties may be s(‘en at the Departmeul of 
Overseas Trade. 

The export duty on lead ores is suspended net II 
May i\l next. 

Siritzcrland . — Several commercial treaties Iiave 
been denounced. 

United Statf ^,'^. — A new gen(‘ral imiiort licence, 
“ P.B.F. Til,” has lu'cii issiaal to cover the imi)oit 
of all unrestricted goods as from March 9. Auiong 
the articles exju’cssly ('xcluded from the terms of 
this licence are tin, tin ores, tin eonc<*ntrales and 
alloys with more than 20 per cent, of tin, iieanuls, 
salvarsan and other similar organic arsenic com- 
pounds, nitrate of soda, ana ugai\ 

Lard and muitral lard la^n.: been removed from 
the export conservation list as from March 0, and 
the import ri'strictions on spiegelels(‘n and ferro- 
manganese liave IxH'u withdrawn as from April 10. 


COMPANY NEWS. 


THE SALT UNION, LTD. 

The thirtieth ordinary general meeting wa.s held 
at Liverpool on Ajtril ‘A. The accounts for 191S 
Ishow a net prolit of £.T1S,S2S on an i.^sned capital 
of £2,400,000 (debentures £1,200,000), as comiaired 
with £287,380 in 1917. The dividends for the year 
are maintained at 2s. Id. and 3s. jmu- share on 
the preferenee and ordinarj' shares, respectively. 
The chairman, Mr. G. H. Cox, referred in his 
speech to the trade of the past year, to the detri- 
mental effects of Govcrfuiicnt control, and to the 
labour position. Tiie leading fcaiture of tlie salt 
trade during 1018 had Imxti the shortage of lonmige, 
certain imixjrtaut markets having been wiiollv' or 
partially lo.st owing lo this cause and to Government 
Interference. Prit . - h.id been m.iintaiiKsl at a 
satisfactory level in tlie liomc trade, :ind siicb salt 
as had luKm shipiMai jibroa<l realised :\ highly 
remunerative pri(?e. Since the cessation of hostili- 
ties there had i>een an excellent demand at ex- 
treme prices from those countries which had b<'en 
suffering from a great shortage of salt. Tlie policy 
pursued sim^e Novimiber last of allowing Germany 
to export salt to Sweden, thereby robbing us of 
our customers, and of prohibiting shipments from 
this country, was Incomprehensible. The Ea.stem 
trade had been disastrously affected by lacsk of 
shipping facilities, the total shiiunents for the ye;ir 
amounting to only 20,000 tons. As regards the 
current year, trade bad so far continued on a 
profitable basis, but the outlook was very uncertain. 
More labour was becoming available, but at high 
rates; rayr materials, such as coal and iron, were 
still scairce and very dear; freights had fftllen, but 


so had prices in the export markets. The prospects 
for the home trade were, on the whole, not un- 
favourable. 


UNITED ALKALI CO., LTD. 

In his address to the annual meeting, held at 
Liverpool on April 16, Mr. Max Muspratt said that 
no other company manufactured such a range of 
vifal chemical products, and the fact that many of 
these were barely remunerative before the war 
might easily have led to tlielr abandonment. After 
nearly 100 years of service the Leblanc process had 
iK'Comc obsolete owing to the constantly increasing 
cost of labour atid fuel. The company was firmly 
established in the ammonia soda process, but that 
does not, produce chlorine, and arrangements were 
made just before Ihc w.ir to make a complete t raiis- 
farciict* from the Li'hlanc to the electrolytic process. 
Delay lii carrying out this programme proved of 
incalcuhible benefit to the couniry, inasmuch ns 
they were able to place their production of sulphuric 
acid nl, the disposiil of the explosives factories. 
The neces.sary eoncejitratiou of this acid was 
executed at the company’s works, which had to be 
gieatly enliirgcd for the juirpose. Other services 
rendered to the explosives industry w'ere tlie manu- 
facture of i)icric acid, by a process devi.sed by Prof. 
Green, and tlic supply to (he Goverumeut of Uie 
chief ingredient of amatol. Sodium hyposulphite 
wa.s su])plied for the lirst gas masks used, and the 
company was luslrmuental in the production of si.x 
lethal gases, four of which were extremely efleetlv(‘. 
Supen)hospha((' was issued free to the allotiuent- 
hold(*r.s of Liverpool aud district, and the cold 
stonige industry was aiilcd hy the provision of 
calcium chhuide. The largi* iirodudion of suljfinir 
dyes <luring the w.ar was rendered jiossible by (ho 
efforts of (la* Uniti'd Alkali Company. 

1’he unfavourahle aspects of the general outlook 
are Industrial unrest, the serious position of our 
foreign trade, the readjustment of the ])roductlon 
of chemical product a to im^et the altered needs of 
IK*ace, and the exci'ss profits duty. On the other 
hand, many of the (‘xicnsions of jilant, which have 
cost the comiiany £2,500,000, will be of great value, 
the recently acquired experience of the staff will be 
a mo.st ihseful asset, and the tendmiey towards co- 
or»eration among maimraeturers should le.ad to a 
mitigation of eut-(hro;it competition. Th(‘ company 
has a.ssisted (he movement tending to closer c<>- 
oixu’atioii bid ween labour and managemont. It Is 
too soon to say if the .Toint Industrial Council for 
the Chemical Industry will attain absolute success; 
colleetivc bargaitiing lias niany advantage.s, hut 
chemical i)r<»c(‘sscs are so diverse, and conditions 
vary so much in different works that automatic 
ns<‘s or reductions in wages for the whole country 
are liable to produce widely differing results. More 
.'lulonomy will have to Im‘ simght, as a spurious 
uniformity may have disastrous results. The com 
]»any emfiloys soini* 10,000 workers; the wage bill 
lias more than doubled, while; payments for Interest 
and dividends. afl(‘r allowing for taxation, are 
Iiraclieally at the pre-war level. 

In foncluxion Mr. MnK|)ratI. ploadwl for removal 
of GoveriiinenI; eonirol. The liifroductloii of cost 
accounting into many of the smaller works was 
a v<*ry valuable nfforni, but the system adopted 
Iiad In many re.sjKu-ts oiKU’ated unfairly In the case 
of the United Alkali ("o. After making the fullest 
allowance for the exigenci(*R of the war, the un-' 
necessary disturbance find Interference caused by 
Government control had cost the country untold 
millions, and liad enormously accentuated the 
general feeling of unrest and uncertainty. The 
wholesale scrapping of Govemmont factories was 
due to the conviction that their manufacturing 
costs, irrespective of depreciation or management 
chaises, were In almost every case higher than 
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most manufacturers ore prepared to charge 
cover all these items and include a profit. 

The report was adopted, including the payment 
of the dividends recommended therein, and tliQ 
meeting was adjourned to a subsequent date when 
the accounts and balance sheet could be presented. 


1110 TINTO CO., LTD. 

.At the forty-sixth ordinary general meeting held 
on April 8, Sir C. W. Fielding, the chairiiian, said 
that the terminal.ioii of hostilities and the stag- 
nation of manufacture had left large sloehs of 
copper to bo disposed of. Even assuming a general 
reduction In output , It would be a long time before 
demand equalled supply, but owing to the increased 
cost of production, which to some extent is likely 
to be permanent, there Is little likelihood of a 
return to the former low pric(‘S. The (ost of pro- 
duction in America will probably a ge in bt'come the 
governing factor in regard to i)rofits. There are 
exceedingly large supplies of pyrites in the Linited 
States, and In this country Covernment inter- 
vention has disorganised practically all mark('ls 
without any regard for the future of producers or 
consumers. Ho look(‘d forward to developments 
of a technical nature to counteract to some extent 
the lower prices that will lx* ohtairn’d from the 
R.'ile of ore. The company possess(‘s unlimited raw 
material; It can i)roduce both copper and siilplmr 
more cheaply than others; and the clean iron ex- 
tracted from the cinders becomes more and more 
valuable. 


EXPLOSIVES TUADES, LTD. 

The statutory general meeting of ihls company, 
the important exrdosives combine (this J.. 3018, 
4(>2 a), was held in London on AT)ril 11. Sir (». J. 
Smith, deputy chairman, who presided, said that 
practical unanimity had been shown by lire sliarc- 
holdcrs of the const Itncnt companies In accepting 
the pi’oi>osals for tlie exchangi* of tiieir former 
shares for those of tin* nmaigamatod company. 
Active steps are being taken to give the various 
1 .aiuifaetiirlng ostabiishiiients the benetit of 
tcctinlcal cO'OiX'ratlon and excliange of ideas; and 
on tin* oomm(‘rclal side Important missions .are 
being font to varloiis colonies and otin'r conntrics 
to extend and consolidate tiie company’s oixrations 
abroad. 


SOUTHALL BROS. AND BAIUT.AY, LTD. 

In presiding at the annual meeting of share- 
holders, held In Birmingham on April 11, Sir 
Thomas Barclay said that the turnover last year 
showed an Increase of more than 400 per cent, over 
that of 1012. The profit for the year was fLVj.TOl. 
and It was proimsed to pay a dividend of 10 per 
cent., plus a bonus of Is. per share, to tin* ordinary 
shareholders. The German manufaclunus of line 
ehemleals were making a hid for the business in 
neutral countries by quoting what were referred to 
ns reduced T)rlees, but these were far in excess of 
l)re-war figures, and were higher than those quoted 
in this country for similar articles of 
inainifacture. To secure the permanence of this 
industry, a scheme like tliat adopted by the dye 
Industry seemed to have much to coniinend it, ami 
to be preferable to the imposition of tariffs. 1 y 
prohibiting Imports except under licence's granted 
on the advice of a committee 
mannfnctnrers and users, dximplng would ^ P ' 
vented and the home consumer protect!^ , 
any artificial raising of prices owing to lack of 
competltlbn. 
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INIERIM REFOUT of THE WaTEU PoWEll IlESOUlUnCS 
Committee. Hoard of Trade, 3019. (Cmd. 79, 
2d.) 

The subject matter of this reporl diails mainly 
with suggested methods for ulili.sing the water 
power r<*.sourc<*s of Scotland. It lias Ixcn issued 
now because if develoimieiit were talcen in hand 
at once, Immediate employment would Ixi found 
for a large iiumlxr of work(‘rs. 

Nim; separate scheiiK's are dcscrila^'d capable of 
jirovlding a total of 182,500 continuous electrical 
hor.se-powcr. 'Phe cost of development based on 
I)re-war contract jirices plus 50 per cent, to 
allow f<ir increa.sid costs is cslimalod to Ixi 
£7,075,01)0, or an av(‘ra.gc of £.'IS5 i)er c.h.p. at 
the pow(‘r house. The (‘.slimate Includes all 
civil cngine<‘ring and hydraulic works, power 
hoii.se and plant, and a reasonable sum for 
compensation for the riglUs and proi)erty that 
would have to he acquired. If the work were 
spread over tliree y<‘ais employment would be 
fouml for from 7000 to 18,000 imm. The 182..500 e.h.p. 
corre.^jtonds to an out put at the hydro-electric 
stations of 1200 million Board of Trade units per 
annum, which on the l)asi.s of the ju'esmit average 
praetkv of coal-lired i)ower slat ions represents 
1,8.50,000 tons of coal. If all 4be nine scheine.s 
W'cre fully developed and fully utilised it is esti- 
mated that tin* cost of generati»>n of energy would 
not exceed (M5 of a pi'uny iH‘r unit at the power 
sl.alion. This figure inelmh'S all running exixnses 
and capital charges, hut would only hold good In 
the event of the continuous use of practically the 
wlioli* output of energy at works situated near 
the power stations. The ('ommitlee, however, is 
of tin* opinion Unit elect rie energy conlil lx* trans- 
mitted to the iudnsirial districts of Scotland, 
and dcliven'd .at a cost consideral)iy lower than 
the pres<‘nl charges for (‘urrent in tiiose districls. 

The development of liyilro-eliM'trie power would 
provide* employment for tiie local inhabitants and 
lend to the re.scttlcment of many now sparsely 
inhabite'd <lislricts. Tins In turn would lead to 
developments in agrlculviire and railway transport 
facilities. 

q’hi'n* .are otlu*r districts In Scotland whore the 
di*V('Iopmeut of hydroa‘lcctric ]»owcr could be 
undertaken, and although the tor)ographical con- 
ditions in England are not so good, there are 
ilistricts avail.aiile in the Lake District and in 
D(‘vonshirc. In North AVales alone tliore is one 
site where 4400 eoiitiuuous e.li.p. could Ik* 
developed at an estimated capital cost of £41*8 
pv'F eneelive e.h.p. 

The (’ommlltee considers that certain funda- 
nu'ntal ]>rinciplcs must be observed ; — (</) Each 
wati'rshed area must be studied a.s a whole and 
no partial exploitation should be permitted which 
might in the future Interfere with the mo.-^t 
economleal advant.age being taken of the whole 
area. (^) The interests of doiuestie and trade, 
water supplies, fisheries, dralnagt* of adjacent 
land, canals and other inland means of naviga- 
tion must be properly safeguarded, (c) Part of 
the available power must bi* reserved for the 
l>resent or future needs of the local population of 
the watershed area. 

There Is need for further reconls of rainfall 
and the ganging of the flow of rivers, and pro- 
vision should Iw made for this work ns well as 
for facilities at the unive.r.sille8 or elsewhere tor 
training hydro-electrical engineers, ns at the pre- 
aent the^ seem to be almost entirely lacking. 



152 B BEYIEW. [April 30. 1919. 


llEPOHT OF THE COMMIITEE OF CHAIRMEN ON ElECTUIO 

Power Supply. Mmistry of Reconstruction. 

[Cmd. 93, Id.] 

The report (dated October 14, 1018) of the Com- 
mittee of Chairmen of dllTereut sections of the 
Advisory Council to the Ministry of Keconstruction 
deals with certain administrative aspects of electric 
power supply. Tlie Chairmen recommend that 
electrical jjower siiouid be geiK'rated and trans- 
mitted througliont the United Kingdom niion a 
single unilied system, organised and conducted upon 
commercial lines, under ^:>late regulation, and with 
such linaneial co oi)eralion on the i)art ot' the State 
ns may be found ne<x*ssary in order to secure the 
speedy development of an effectivi* system of 
electric supply througliont tiie United King<tom. 

The question of su]>plying current, at a uniform 
price for all areas Is answered negatividy, ns it 
would not be commercially sound to supi)Iy current 
irrespective of the conditions of demand or the 
circumstances attending suiiply. Tlie (\)mmittee 
also recommends tlie apiiointiiuuit of an lOleetrieity 
Board, consisting of six men of jiroved business 
cajiaeity, accuslonu'd to handle large coiniiuu-eial 
undertakings, and who should receive adecpiate 
payment for their service's. The lirst <luty of this 
Board would be to elaborate a com{uvhenslve 
scheme of supply for the whole country, and then 
by degrees to apply it in ])raetic(‘, but tlie lechiiic'al 
part of the execution and management .should be 
in the hands of an “OiM'rating Exi'cutive ” which 
must conduct its oiHUVitions on a strictly commer- 
cial basis. The actual constitution of tliis Execu- 
tive and the linaneial iiietliods to be ado{)ted should 
be settled later on by the Board. Full advantage 
would be taken of existing i K'al agenc'ies, in w'ho.se 
hands the actual distribution of power might wt‘11 
bo left, but the general idea is to have a network 
of inter-connected businesses, co-ordinated as to 
general policy and financial control by a Central 
Executive which xvould Ik' r('S]ionsible to flu* 
Electricity Board. The financial operations of the 
Board should be under Uarliainentary control, and 
the Interests of the public should be safeguarded by 
regulations Issued by the Presldiuit of the Board of 
Trade. 

Attached to th(‘ report is a dissent i('nt uiinutx* by 
Mr. L. Hichens, in wdileh he records his opposition 
to ownerslilp and management of such under- 
takings by tile Slate. St.ate management and sound 
commercial trading are mutually exclusive. 


TRADE NOTES. 


BRITISH. 

Ceylon Graphite Industry,— The production of 
plumbago has recently declined a.s tlie United Stales 
has been importing the mineral from Madagascar 
and has also Ik'cii silniulating its owui production 
of flake graphite. England, on the other hand, 
obtained a larger proportion of her requirements 
from Ceylon than hitlierto. 

There have iM'en considerable variations in prices. 
These fluctuated from R.s. 750 to Rs. 350 per ton, 
compared wdth Rs. 13.50 to R.s. tlOO in 1017. The 
price of “ chip” stood between Rs. 500 to R.s. 175, 
as compared with Rs. f>00 to Rs. 400. “Dust" 
mled from Rs. 275 to Rs. 80, ns comiiared wdth 
R.s. 400 to Rs. 150. Tills price will probably never 
be reached again, owing to competition from 
Madagascar. (Cf. this .T.,T918, 30G k). 

Trinidad and Tobago in 1917. — The Imports of 
these Islands during 1017 were valued at £4,789,719 
and the exj^rts at £5,308,990. The former Included 
the following Items, the figures In brackets Indi- 
cating Hie proportion of the total provided by th6 


United Kingdom Cattle and other animal foods, 
£43,974 (0-5%); cement, £48,748 (49-5%); calcium 
carbide, £3090 (0-3%); glass and glassware, £17,043 
(170%); painters’ colours and materials, £19,276 
(69-6%); soap, £5)3,234 (89%); and starch £2605 
(1%). The eximrts included the following (those 
to the United Kingdom being Indicated as above) 
Asphalt, 100,880 tons (7*3%); bitters, 22,007 galls. 
(48%); coconuts, 10,695,282 nuts (12%); copra, 
7,201,118 lb. (0U5%); C'ocoa, 70,144,898 lb. (10%); 
mola.sscs, 1,398,324 gulls. (50%); rum, 87,192 galls. 
(85%) ; pci rolciiin, 37,139,008 galls. (79%). 

Tlu‘ co('oa crop was a record one, the United 
Slat(‘s taking 38,700,427 Ib., the United Kingdom 
7,074,205 lb., and France 21 ,549, .580 lb. Sugar 
cxi)cricnccd a year of good prices and good crops, 
02,051 tons being j^roduced as against 57,755 tons 
in 1910. The coconut iudustry, which suffered 
S(‘verely during the drought of previous years, 
has (piite recovered. 

At the end of 1917, there wore eleven companies 
drilling for oil In Trinidad. Out of 44 new w^ells 
sunk, oil wa.s struck in 31. The total output of 
oil wms 50,080,914 Imperial galloms, as against 
.32,475,005 galls. Iji 191t;. Several refineries are 
engaged in the manufacture of ix'trol, and kerosene 
is manufact ured for local use. Tw’o large refineries 
are now in operation producing oil fuel to 
Admiralt v specification. — (Colonial Reports— 
Annual, No. 984, Feb., 1919.) 

GENERAL. 

The Nitrate Situation in Chile.— At the end of 
.Tamiary the nitnito market In Chile wais lifeless. 
Huge slocks were In existence at Antofagasta, 
hiniqA and Mejillones; 21 oficinas in Tar.'ipaca and 
8 in Antofagasta had closed dowui or w’erc run- 
ning part time. The labour situation w^as acute, 
but the Government wais handling it most inbdli- 
gently. An offer wais made by the Government to 
purchase tlie 1919 nitrate production at 13.s. 2d. 
per quintal, biit there are various obstacles to such 
a scheme, notably inability to store. The market 
view’s the situation hoi>efully, and expects a normal 
demand to return In 5 or 0 niontbs. — (tCN. Com. 
Rep., March 19, 1919.) 

The General Nitrate Po.sition. — Tlie announcement 
that, the Nitrat(‘ Executive has been w^ound uj) may 
be regarded as a i)robnl)|(* indication that this pro- 
duct will at an early date be removed from (he pro- 
hibition list. During Uio ])asl fi'w months the trade 
has boon i)assing through a crisis owdiig to the 
cessali(ui of ]mreh;ises by the Allied Governments, 
whlcli w’cr(‘ l(‘ft w’ltli lal*ge stocks on their bands 
in (diile, in Aim'ilcn. and In tliis country. Not- 
W’lthslanding Die blockade of Germany and ration- 
ing of neutrals, it Is understood that the stocks 
lioDi licn‘ and in America liave now l>con absorbed. 
On Du‘ (Vuitincnl the dcm;ind has been very active, 
do.splfe the fact Dint Die price chnrg(Ml by Die Allied 
Covorniiicnts has be('n £25 to £28 per ton. Clilloan 
slocks have, owing to the re.strictlon on shipping, 
gradually increased, and, as compared with a 
normal stock of 000,000 tons, they now stand at 
1,1.50.000 tons, of which probably 1.50,000 tons 
remains in the bands of Du* Allied Governments. 
Tills total is, how'over, not so formidable as might 
appear, for immediately the market l>ecomes free 
It Is osDiualed that at least 500,000 tons will be 
Immediately required by Die countries w^hlch have 
Ikh'ii totally depleted during the wair. Owing to 
the Impossibility of * shipping at present, many 
oficinas have closf‘d dow’n, and the production has 
fallen from 250,000 to 160,000 tons per month. This 
state la likely to continue Dll the end of June, 
blit after that dote it may be expected that moat 
of the oficinas now closed, whlcli are reasonably 
cheap producers, will reopen, and forward sales 
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on a large extent are to be expected ns soon as 
the Government restrictions are removed. The 
position for 1919, of course, underwent a complete 
change on the signing of the Armistice, and owing 
to the fact that most companies will only pro- 
duce to half their capacity this year profits will 
be curtailed accordingly. On the other Imnd, all 
the synthetic nitrate works in Germany are re- 
ported to liave closed down, and that country may 
therefore be exi>ectcd to become a large buyer of 
Cliilean nitrate for next spring, which reipiire- 
ment, together with an increasing demand in all 
other countries, is likely to absorb the available 
supplies. While, therefore, large profits for this 
year may not l)e obtained, the future outlook for 
the industry looks promising. — {b'in. Times, April 0, 
1019.) 

The Zinc Market in 1918. — In the annual review 
of Ihe siKdter market, issued by Messrs. lUidolf 
Wolir and Co., it is stated that tlie average ollicial 
price of spelter during 1018 was £02 4.9. per tcm. 
Tip to November 25 last, the official prices were 
£54 to £50 i)er ton, but, it is stated, these were 
fictitious, as consumers were asked to pay £57 per 
ton for ordinary quality, delivered at consumers’ 
works, and £75 per ton for OO-O per cent, guaran- 
teed metal. According to the United States Geolo- 
gical Survey tlie production in that country in ItdS 
was 5;]7.500 (short.) tons, as comiuired with t>95,7.‘15 
tons in 1917. Jai^an produced about 4.1,800 tons in 

1918, as against 42, ()()() tons in 1917. The Canadian 
production is estimated at 12,500 tons (14,000 tons 
in 1917), the British 22,000 tons, which is rather 
less than in 1917, the Australian 5892 ton.s, and 
the French from 10,000 to 20,000 Ions. The above 
ligures, which are not final, show a general ten- 
dency towards diminished production. The posi- 
tion in the United Slat(‘s is unique. When prices 
rose to ovt'i* £100 per ton, many n(‘W works were 
started and paid for out of tli<‘ huge protits made 
by the older works. As the price of production 
was taken at about £00 per ton, the owners of 
these new works closed tliem down directly the 
prl(*(' fell below this tigun*. Tlie value of spelter 
in tliat country is now about 0 cents per lb. (say 
c‘?7 per short ton) and it appears iirobabie that 
I joductiou will be fiirtlier dra.stionlly curtailed. 

As regards coii.sumption in this country, the out- 
put of galvanised iron has l)een stilled, and there 
are arrears of about 2.^ million tons, based on 
])re-war ligures, to siqiply. This quantity is equiva- 
lent to about 200,000 tons of spelter— a normal 
year’s output in the United Kingdom. There has 
been some disappointment about sup[dies of zlnel- 
ferous materials, and our capacity for treating 
Australian concentrates is below what was 
expected. 

German Zinc Statistics.- -A rectuU is.siie of the 
Deutsche Allfjemeine Zeituiu; gives tlie following 
aiiproximate figures for the outiuit and trade in 
zinc during ij)18 (metric tons) : Production, 
280,000; imported, 50,000; exported, 105,000; con- 
sumption, 221,000. A considerable proportion of 
the last-mentioned quantity was sent abroad in the 
sliape of .semi-manufactured and finished goods. 
In 1913, Germany smelted 200,000 tons of foreign 
zinc ores yielding 102,000 tons of zinc, and 541,000’ 
tons of homo ores yielding 175,000 tons of metal. 
The crude zinc output of the War Raw Material 
Section was 190, .500 tons In *191(1, 180, ,500 tons in 
1917, and 198,000 Ions In 1918 (up to Ootolit*r). 
Those amounts fully covered war needs. At pre- 
sent the home zinc production exceeds the demand, 
and although the latter will Increase after tlie 
signing of i^eace, there will be no necessity for 
some time to come to import either zinc ores or 
the finished rngterlal.—CRd. of Trade J., April 3, 

1919. ) 


REVIEWS. 

The MANUEAcniRE of Aluminium. By j. T. Patti- 
SON. Pp. 104 . {Loudon: E. and F. bipon, Ltd. 
New York: Hpon and Chamberlain. 1919.) 
Price Is. 9(/. net. 

This is a very small book on a very large sub- 
.ject. Two-thirds of Mr. Pattlson’s space is 
devoted to the analytical meiho<]H used to control 
tlie processes by vvhicli aluminium is produced, the 
rmnalniug 41 pages being divided into chapters 
describiiig the manufacture of elec't.rfxles and 
aliimin:i, tlic history, occurrence and founding of 
aluminium; its alloys, uses and ariplieatioJi. 

In the analytical section tlie autlior Is clearly 
most at home. Tlie metluHis lie deserilies are on 
the whole workable, though recent developments 
are excluded, while much space is devoted to sam. 
pling, standardisation of solutions, gas and coal 
analysis tiiid descrli>tioiis ot every »lay apparatus, 
(’nrlously, in view of the title, no chapter deals 
with the actual electrolysis, altlioiigh in the his- 
torical section several pagi‘s arc devoted to show- 
ing how the electrical etlieiency of the process may 
be calculated witliout, however, arriving at any 
result. The oceurrmice of aluminium Is iuterest- 
ingly discussed, while the chapters dealing with 
the manufacture of electronics and alumina, 
.'ill hough not gmieraJly representative, give an 
Jidequale outline of their suhleets as appiieil to 
one factory. The remaining three chapters must 
l>e regarded as totally Inadequate. 

The book contains some very .suiqirising state- 
ments. Few soldiers will slian* I In* aut hor’s view 
that “ aluminium would make splendid field guns," 
or metallurgists back his statoimuit th/it "in uiost 
alloys of aluminium an intra-idiyslcal (sic) change 
lakes place," or that, the Schoop welding process 
depends for its success upon first plating tiie. metal 
with copiit'r. Nor dcH*s “amethyst” aiqxmr to be 
a promising source of a hi minium. There Is a 
table of pliysical and mechanical ]>ro])ertics from 
which the reader may gather, iuter alia, that " the 
tensile stnmgth of aluminium Is about. 17 tons per 
.sq. in.," while “ the breaking lead in lb. i)<.^r square 
inch section- 28 , 200 ." Ricuakd Seligman. 

Organic (’hemistry for AnvANCEi) vStui>ents. By 
.Tulius B. (’ohen. In 3 Parts. t<rcond Edition. 
Part /. Pp. viii + 2(;(>.- Part II. Pp. vii -f 4.T5; 
Part III. Pp. vii + 278. (London: Edward 
Arnold, lOlS.) Priec 64«. net. 

Whilst the plan and subject-matter of the more 
elementary text-books on organic chemistry present 
no great, ditliciilt les, the preparation of a hand- 
l»ook for those who liavo iieiietrated what Wohler 
described as “ the tropical fon^st prinueval, full 
of the strangest, growths,” i.s a ta.sk requiring sound 
judgment and a firsl-haiul knowledge of the require- 
ments and aptitudes of advanced students. The 
objective may l>e approached either by a systema- 
tic extension of the fundamental data and prin- 
ciples following the sequence of the ordinary 
text-book, as in Victor Meyi'r's admirable 
“ lA.‘brbneli der Orgaiilschen Chemie," or the 
systematic order may be abandoned in favour of 
summary accounts of selected ])orlions of the 
subject-matter. There are eomjilementary advan- 
tages ill the two methods. The latter, which is 
(hat adoiited by Prof. Cohen in the work under 
review, is In many resiiects the more stimulating 
as It brings the data and theoretical considerations 
dniwu from a wide range of compounds under a 
common head, and thus permits of their discussion 
from a more general standpoint than would other- 
wise be possible. The reader Is thus eiicoumged 
to build up and reconstruct his knowledge from 
within as well as from witliout, and provided the 
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roading is accompanied by careful thought, the 
I’esult should prove iu every way advantageous. 
This spirit of inquiry and introspection is funda- 
mental for tiie application of the knowledge 
gained. 

The new edit Ion of Prof. Cohen’s book is pub- 
lished in tliree parts, in place of the two volumes 
of the earllcu’ issue, with lh(‘ object of securing a 
more ellVctlve grouping of allied subjects and of 
linking them logellier, as far ns possible, in a 
tx)nsecutlve form. The lliree parts are cut it led 
“Reactions,” “Structure,’* and “Synthesis”; 
each imrt is providc^d with a separate index botli 
of subjects and of aiillioi's. 

Part I. commciicos with a concise historical intro- 
duction in which the rise and develoj)ment of 
organic cliemisiry is sketclu'd, and is followed by 
ohai)ler8 on the Valency of Carbon, Nature of 
Organic Reactions, Dynamics of Organic Reactions, 
and Abnormal R(*actIons. In the lirsi of tlu'se 
the tervahmcy of carbon as sliown in I he 
triphenylmethyl group and the evidence in favour 
of bivalent carl)on in many cyanogen and .allied 
compounds, 1og(‘ther with modern theories of 
valency, are fully and fairly discusscHl, and allhoiigh 
the space allott^al to the sid)Ject might be reg.arded 
us somewhat too great, it is fully justitled in view 
of the imiKjrtant. part the element carbon has 
played in the devidopuumt of both (he (‘arlier and 
modern views on valency. The sul\iec( servi's ns a 
good introduction to tiio suecivding eh.apt(*r on (he 
iShiture of Organic Riaietions in which additive 
laaictioiis, eonJugate<l double Ixmds, q'liiele’s 
Iheory and allied prol)leii,> aiv first <liseus.se<l. 
The coueludliig i)oi(iou whlOi deals w'ith conden- 
.salion ro.actioiis eoiieerned with chain and ring 
formation is, liowevtT, unnecessarily long ami 
detailed. It extmids over KM) i)ages, and although 
most c.arefully dealt with, the examples seleet(‘d 
are so numerous that they are likely to i>rove 
wearisome r<'ading. Apart from the advanced 
student wliosr* tlioughts are loo fully centred on the 
(‘xaminntion room, a more resivieled ciiolee sliould 
sutllco to ineuloat(' the main principles involved, 
and would give a liappler stimulus to further 
inquiry for which references should suflice. The 
chapter on tlie Dynamics of Orgauic Reactions 
comprises a useful and w’ell-seleclod clioiee of I lie 
applications of physical chemistry to organic 
problems. Reactions associated with st<‘ric 
hindrance form the subjei.’t-iuatter of llie concluding 
chapter on Ahnormal IKaictious. 

Part 11., the volume on “Structure,” deals (ui- 
tirely with tlieondical consideralioiis, and com- 
jirlses Physical Proi)erl i(*.s in relation to Structure, 
Stereo-isomerism, Isomeric riningc, and a full 
dlscu.ssiou of (he elusive, I imedioiioured problem, 
the Benzene Tlieojy. Kaeh of the.st* imporl.iiit 
subjects Is descrilH-d w’ilh except loual clearness Jiiid 
lucidity; they an* brought thorouglily up to dale, 
and no hl.as (ow.iid.s any one view* is ajqhanmt. 
This unbiassed attitmh* li.as its merits, but it would 
l>erhai)s l>e more suggestive and stimulating to 
readers had the author drawn iiiion liis ston* of 
riiM^ experieiKx- and knowledge to indulge in a 
somewhat fuller eritieism of I he subjects eoiieerned ; 
it would have added interest, for instance, to learn 
his view’s on asymmetric synthesis In relation to 
vitalism. The jiroblems are, in the luiiin, developed 
historically. Although this method of presiuii.-ition 
has value, the presimt day view'-polnt is enliaiieed, 
in many instances, by a less heuristic treatment; 
for example, the subject of tautoincrism when 
develoiied from Lowry’s Iheory of reversible 
isomeric change or djiiamic l.somerism gives excel- 
Jent opi)ortunity for placing all the idicnornena 
concerned on a comprehensive and applicable basis. 
The concluding volume, “ Synthesis,” gives a 
corapr^enslve and accurate accpudt of the 
synthetical methods employed In me preparation 


and study of the Carbohydrates, the Purine Group, 
Terpenes and Camphors and the Alkaloids, together 
with a chapter on Fermentation and Enzyme 
Action. The subject-matter selected is no doubt 
representative and Instructive, and with obvious 
limits of space much material must necessarily be 
excluded. There are, however, other subjects 
w’hieh might perhaps do more than some of these 
ela.ssical examples to arouse the Interest of 
.students towards research, such as the natural 
.synihe.sis of vital products, and the services of 
modern organic chemistry to allied sciences such as 
pharmaeo-thera pen tics; nor would it apiiear out 
of place were some of the modern developments of 
industrial organic cliemlstry outlined as a stimnliis 
to the a.ssociation of academic w^ork with industrial 
progress, or some account included of the practical 
methods of organic chemistry and their limitations. 
I’erluips some of these suggestions or similar 
material may be incorporated in a future edition. 
These few^ eritieisius, how’over, stand apart from 
the outslaiidiug value of the work as a wiiole 
whicli is w’rilten with the very greatest care and 
authorily. Thi.s new edition will conlinue the 
good work of the previous issue in aiding the study 
of organic chemistry, and the author is to lai coii- 
gratulaled on (lie admirable manner in whicli ho 
has carried out bis task and on the timely publi- 
cation of the work. Every stimulus to the study 
of organic eheiuistrj’ is more than w'clcome to-day; 
(lie country has an opportunity of redeeming tlio 
neglect of the past by Mie ndention and develop- 
ment of the organic eliemical industries. Their 
future is <l(‘peiident on those W’iio.se knowledge of 
organic chemistry lends them from studentship to 
research, for in no branch of tlio science can it be 
more truly said that “pure scientilic re.search, 
carried out in the laboratory, is the soul of 
iiidust rla I prosi>erity .” 

Chahlks A. Kkvxf:. 


PUBLICATIONS RECEIVED. 


The Si’iNNixo and Twistino ok Lono Vecetadi.e 
Fiuues (Er.Ax, Hemc, Jute, 'fow, and Ramie). 
By 11. R. Cauteii. Ht cond Edition, Eevisrd and 
Enlarged. /*/>. 43t. (London: C. Urijjin and 
Co. lt)R).) Brice 2t.v. 

The I’ujN'en’i.ES ok Bf.eacjiinu and Finishino ok 
(’ oiTON. By S. R. TiiOTMAN and E. ThoiU’. 
Eccuiid Edition, Rcvi.scd. By. 217. (London: 
(J. Crijjin and Vo. IWIS.) Brice 2ls. 

IUujeUxN ok the Imcehiae Institute. Vot. XV J. 
Xo. 4. Octobcr-Dcccmher, IblS. By. (K)r). 
(London: John Murray.) Brice '‘1ft. M. 

4'hk (Tttivation, Composition and Disease ok the 
I' oTAio. Euyylenient to the Journal of the 
Board of Ayrieulturc. March, 1011). (Xo. 18.) 
(London: The Board of Agriculture and Fish- 
eries. 1010.) Brice iUI. 

TltE TKANS.WriTONS OK THE CANADIAN MINING INSTI- 
TUTE, 1018. Edited by the Secretary. Vol. XXf. 
Bp. 444. (Montreal: 502, Drummond Building.) 

Budlications ok the United States Geouhiicai. 
Survey. Department ok the Interior. (Wash- 
ington: Qovernmeht Briniing Office. 1019.) 
Potash in 1017. By II. S. Gale and W. IL 

liiCKS. 

CxiBALT, Molybdenum, Nickel, Titanium, Tung- 
sten, Radium, Uranium, and Vanadium in 
1910. By F. H. Hess. 

Natural-Gas Gasoline in 1017. By J, D. 
Northrop. 
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THE PHOSPHATE INDUSTRY. 


JAMES HEKDRICE. 

During the past half ceutury the group of industries 
which deal with fertilisers has expanded enor- 
mously, and whereas at the beginning of that 
period the British market was the great fertiliser 
market, at the outbreak of war it occupied but a 
relatively unimiM>rtant position in the world-wide 
fertiliser trade. Of all the fertiliser industries that 
which deals with phosphates is the most extensive, 
and from many points of vi(^w the most Important. 1 
Far greater weights of mineral phosphates, and of 
the superphosphates made from them, and of basic 
slag are handled in the world’s markets than of 
any other class of fertilisers. Except under war 
conditions the sulphuric acid industry der)ends 
mainly on the fertiliser Industry, and by far the 
largest use of sulphuric acid is as an intermediate 
in the manufacture of suriei'iiliosjihate. Bones were 
the earliest used of the distinctively phosphatlc 
manures, and though the bone manures are very 
popular with farmers, and are still used as exten- 
sively as ever, their use is limited by the restricted 
supply, and has not expanded during the past half 
century, and cannot exjiand to any great exient. 
Mineral phosjdiates first came into use after 1810, 
and for 40 years the expansion was comparatively 
slow. During this peilod the chief concentrated 
manure was guano, and the cldef centre of the 
manure industry was in Britain. After 1880 the 
supplies of guano began to fall off, as Ihe main 
deposits wi're already worked out, but at the same 
time the use of tlu'se bTtilisers began to extend 
greatly, and this expansion look place mainly In 
other countries wliile the Britisli market remained 
eomparatlvely stationary. The development of 
agrienltiire, and esja'clally tlie jiromotion of ngri- 
cultTiral science and edncatiou in other countries, 
both in Europe and elsewhere, had as a natural 
result the extension of the use of fertilisers in these 
countrh's, while I lie comimrative neglect of agricul- 
ture and agricultural scieiio^ in Britain accounts 
for our relatively slow progress. 

Mineral phosphate deposits are found, and have 
been worked, in many jiarts of the world. A large 
proportion of the mineral phos])hato used in Britain 
before 1880 was coprolitos obtained from the Eng- 
lish dejioslts in Cambridge, Suffolk, and otlier 
counties, but between 1880 and 1000 the production 
of coprolites gradually fell aw'ay and ceased, while 
at tlie same time the consumption of American and 
other foreign plins]>hates rapidly Increased. Tn (he 
present century the world’s supply of mineral phos- 
phates has Ix^en mainly derived from the United 
States and from North Africa. 

Tlie greatest expansion in the world’s rock phos- 
phate industry has taken place during the iiresent 
century. In IIKK) the total production was esti- 
mated at about 2 million tons; by 101,"1 It luol in- 
creased to about 7 million tons. At the same time 
the industry tended to eoneentrate in a few idai'i's 
where great siifiplies are obtainable (’onijia ra lively 
easily and cheaply, from which \vnter transport 
can be readily obtained to the great consuming 
centres, and where the quality of the rock is suit- 
able for the mnnufaeture of superTihosiihntc. For 
these reasons the production of phosphate lias In- 
creased enormously In Florida and Tunis, while 
owing to their failure to comply with one or other 
of these conditions the production has fallen away 
or ceased altogether In other centres, such os South 
Eastern England. 

In 1888, when the phosphate deposits in FIoHda 
first began to be worked, the total production of 
phosphate rock in the Unl|cd States was about 


440,000 tons; by 1806 it had risen to over 1 million 
tons, and in 1913 to over 3 million tons, of which 
over 2| million tons were produced in Florida. 

The first part of North Africa to develop a raw 
phosphate industry was Algiers, where production 
began about 1893. By 1900 the Algerian production, 
was about 300,000 tons, but it has not Increased 
greatly since, and in 1913 had reached about 450,000 
tons. PrcKluctlon in Tunis did not begin till 1899, 
and in 1900 It reache<l about 170,000 tons, but by 
1913 this had expanded to 2i million tons, and 
Tuni.s had become by far the gr(*ntest source of 
supply of rock phosphate for Euroiie. The latest 
of the North African countries to enter the field as 
a producer of phosphate is Egypt, which began 
production in 1910 with a little over 2000 tons, and 
in 1913 produced about 100,000 tons. 

Next in importance to fhe United States and 
North Africa as producers of rock phosphates are 
certain islands in the Pacific, (’hristmas, Ocean, 
and Naura Islands, which produce rock of very 
high qiiallly which largely goes to supply Far 
Eastern consumers like .lapan and Australia. The 
prodnclion in these islands before the war had 
ri'aehed nearly half a million tons jier annum. 
OIIkt important prodneers of raw phosphates are 
Prance and Ihdginm, but the quality of the material 
prodiic<‘(I in these countries is not so high as that 
of Florida and tlie Paelfie Islands or even as that 
of North Africa, nor is the (^anfity produced so 
gieat. 

While tlie United States exports largo quantities 
of mineral phosphates, this eonni ry is now by far 
(he largest consumer of its own phosphate which 
Is used chh'lly in the Eastern States. The chief Im- 
porting countries, with the total quantity of mw 
phosiihate iin])orted in each of the years 1005 and 
191.‘>, are shown in the following table, the figures 
for vhich are drawn from th(‘ statistics published 
by the International Institute of Agriculture: — 

, Metric tons s 


United Kingdom ... 

l‘J05 

... 427,744 

1913 

547,660 

France 

... 440,722 

940,791 

Germany 

... 501,048 

928,798 

Italy 

... 240,144 

529.776 

Japan 

... 88,932 

331,288 

Australia 

... 15,575 

162,599 


The tabh* shows how very rajiidly the import of 
mineral phosphab^s was increasing in all the (X)un- 
tries mentioned with the exception of the United 
Kingdom. In ad<lition, PV.inee produced at home 
during till* period covered by the table au average 
of nearly 400,000 tons of rock phosphate r>cr annum, 
most, of which was used at home. 

Kock phosphate Is nearly all turned into sui>er- 
Iihos])hate before l)eing iis(‘d as manure. The pro- 
duction of super] OiosiOiate Iherebire has increased 
In proportion to the production of rock phosphate. 
The statistics of the International Institute of Agri- 
culture show that in 1904 tlu* estimated imoduction 
of snpenOiosphate in the United Slates was 095,0t‘»8 
metric tons, and in 1913, 3,248.000 metric tons. In 
Franev, iTcrmaiiy, Italy, Ja]).an and other countries 
tlie p]-oduclion also lncreas<‘d rapidly during the 
same period. This means that In these etauntrles 
the production of .sul]»liurie acid must also have 
iH^en increased at a vt'ry rapid rate. In the case 
of (he United Slates the expansion is so great as 
to Indicate something approaching a revolution both 
in agricultural methods aud in the heavy chemical 
industry. In (lie United Kingdom there was no 
such expansion in the same jieriod. 

The greatest rival of sufH^rphosphate in the 
world’s markets as a phosphatlc manure Is basic 
slag. This by-product of steel manufacture began 
to be produced about 1880 when the total production 
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was estimated at about 10,000 tons. By 1900 the 
production had Increased to about 1| million tons 
and by 1913 to over 4 mililon tons. Though first 
produced in Britain from a British process, 
Germany soon passed Britain as a producer and 
later France and Belgium did the siune. At the 
outbreak of war these were the chief pnalucing 
countries, but tlie ])r()(luctiou of Germany far sur- 
passed all the rest and accounted for more than 
half the world’s supply. Basic slag was also first 
ust'd as a fer(ili.ser in Germany and was always 
more appreciated in that count ly than In any other. 
Belgium exported the great part of her large pro- 
duction and liritain exi)orted up to the outbreak 
of war a considcu-abh' part of her smaller produc- 
tion, hut Germany, by far the greatest prodm't'r 
of all, was also the largest consumer and used at 
home nearly the whole of Iku* production which 
in 1913 wa.s estimated at L’i million tons. 

It is a natural quest ioii to consider wliether the 
great expansion in tlie demand for phosphalle ferti- 
lisers which took 1)1.1 oe hetween IIKIO and the out- 
break of war is likely to eonliiuie after iH‘ace is 
restored, and if so whelhei- the sui)p]y will be able 
to keep pace with tlie demand. Tlnu-i; seems little 
reason to dc^uht that tli(‘ ('X])ansion In the deni.aiKl 
for tlu'se and other ferlillsers will continue for 
many years to come, and one cannot at ])res(‘nt put 
any limit to the diinensions whi<'h this demand 
may ultima t(‘Iy reach. It is no longer o[)en to argu- 
ment that crop production is inerea.sed by the proixT 
use of fertilisers, and statistics of crop production 
show that it is just ttiose countrie.s which have Ix'cn 
Increasing their fertilisin’ consnmiition whicli h.ive 
b(‘en incn^aslng their infernal prodmdion of food 
both jwr acre .and ahsoluteiy. At present ferlillsers 
are used only in a comparatively fiwv eomitries to 
any great extent. Even in these the consumption 
has by no imams reached its limits, hut, as has been 
shown above, expansion was rapidly taking place 
in most of them right up to the ontlireak of war, 
and will probably eoiitinne W’hen things have settled 
down again. It is, however, in tho.se eonntrii's or 
districts w'hich have not yi^t begun to use fertilisers 
at all, or have only begun to use thmn in small 
quantities, tliat the greatest devidopmenl, is to Ijc 
looked for. 


The United States is already one of the greatest 
consumers of fertilisers in tile w’orld. hut as yet 
It is only a few of the Eastern Slale.s which con- 
'Siiine any large quantity. We have seen how the 
market for snperphos[)hate has expandi'd during 
the present einitnry, yet nearly the whole of the 
superi»hosphnte l.s usial on a very small fraction 
of the total agricultural land of the country. Before 
the whole of the United States can use snporplio.s- 
l)hat(* at till' .same rale as France or Germany or 
Britain, the production will require to be Increased 
to an extent out of all coini)ari.son greater than 
anything which h.as yt‘t taken iilace, for the pro- 
ductive agricnlliiral area of the United State.s is 
greater than Iti.al of all the countries of Kuroiie 
outside the Russian Fhnplre as it existed Ixdore 
1917. Canada has hardly yet learned to use ferti- 
lisers at all. Compared with the United States the 
cultivated area in Canada Is ns yet small, but it 
Is capable of enormous expansion. Here Is another 
Immense market for fertilbsers in the future. The 
case of Argentine is .somewhat .similar. 

In Europe the country of by far the greatest agrl- 
miltural area is that which used to form the Ru.sslan 
Empire, and If the po.ssible proiluctlve area of 
Siberia is added, we have an area of agricultural 
land greater than that of any other country In the 
comsumptlon of phosphates In the 
whole Russian Empire in 1913 was less than In 
Sweden or the Netherlands, 

Empire of Japan has become an Important con- 


sumer of phosphates, and no doubt will continue 
to increase Its consumption, but a far greater and 
more i)opulous country than Japan Is China In 
which practically no phosphate Is used. If China 
follows in the footsteps of Japan, as seems likely, 
there should he a market In that ancient agricul- 
tural and highly cultivated country for millions of 
tons of piiosphatlc manures. This is a market 
which only awaits Intelligent exploitation. 

One might continue to refer to other parts of 
the world, hut enougli has been said to indicate 
that there is no ri’ason why the world’s consumption 
of mineral phosphate should not reach .00 million 
tons by lOot) ln.stt‘nd of the 7 million tons used 
in 1913. At the same time there is no reason why 
a similar great exp.insion should not take place in 
the consumption of basic slag, but In that case the 
production will be governed by the production of 
basic steel. 


It 
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nitrate of soda continues to expand as it did before 
191 1 the deposits from which this important ferti- 
liser is olitained will 1 h> worked out in a limited 
period of years. If the consumption of mineral 
pho.sphates expands as contemplated above, will 
the known deposits be able to nii’et the demand? 
At present the United Stales produces the largest 
.amount of rock phosplnUe. The Bureau of Soils, 
TJ.S. Department of Agriculture, estimates that the 
re.siu’ves of mitural phosphati's in that country 
calculated as high grade material of To per cent 
I licali’ii* phosphate, amount (o 10,i}77 million Ions. 
I'he United Slates .alone, therefore, would be able 
to siqiply the world with rock jihosphates for 
eeiiturios to come. No similar estimate apju'.ars 
to have been mad.‘ for the Noifb African deposits, 
but these nlsa are known to coninin immense 
reserves of material, .and the known reserves In 
other euuniries are also very large, it is probable 
also that deposits of work.able ])liospliates will he 
lound in other parts of the world wliicli have as 
yet been only imperri'ctly .surveyed. ’I’liere seems 
then IK) ren.son to suppose tli.al llii>re will bi' a short- 
age of rock pliosphates in any pi^riod which nml 
l)e considered. 

It is unfortunate tfiat we b.ave no Important 
deposit in the British Isk's, and that we shall there- 
fore require^ to conlimi(‘ to imiiorl this valuable 
lerliliser. There are, however, im))or(ant deposits 
In dlflerent parts of Mio British Emi)ire and it is 
quite iK)Ssible that others may be di.soovered. In 
recent ye;irs we bav(‘ obt.iiiUMl our siijiiilies almost 
entirely from the United States and from French 
North Africa, but it was pointed out .above that tin* 
Egyi)(ian deposits bi'gan to be worked in 1910 and 
are alriaidy a.s.snming .some Imiiortanco. ITohablv 
more will b<^ done in fiitnr(‘ to find out and develoj) 
our Imperial resources of rock jihosphates. 

In till' f)ast rock j)ho.sj)hate.s have been almost 
always turned Into sniierphosphate before Ixdng 
ii.sed in ngrieulture and tbiTefore the production of 
suq)hnrlc acid has had to kwp pace with the pro- 
duction of mineral phosphates. Is It necos.sary that 
tins .should continue In the future? No doubt there 
^yll he great 8npr»lles of sulphuric acid available In 
the immediate future, as the production has been 
greatly inerea.si^d to meet the demands of war. For 
a time It seems probable that the potential supplies 
of aidil will mueh exceed the demand, but if the 
consumption of mineral phosphates Increases as 
antleliialed above the world’s supplies of add would 
soon require to he further Increased If the phosphate 
is all to he used ns superphosphate. 

Our ideas on this subject have undergone some 
change and development In recent times. It was at 
commonly supposed that mineral phos- 
phates were not of much use unless rendered soluble 
by the use of add. This belief received a rude 
shock when basic slag came Into use. We know 
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also that soluble phosphates when applied to the 
mil are rapidly and completely turned Insoluble, 
and that practically no phosphate Is washed out iii 
the drainage even when large quantities of soluble 
phosphate are used. The agricultural public still 
to a large extent labours under the mistaken Idea 
that suixirphosphate Is a manure like nitrate of 
soda or sulphate of ammonia, the effect of which is 
short lived; but experiments have proved that the 
jihosphate of 8UiK?rphosphate accumulates in the 
soil, so far as It is not taken up by crops, and 
<‘trects a lasting improvement in fertility. The chief 
advantage gained by using a soluble phosphule is In 
distribution. The soluble phosphate passes into the 
soil in solution and is there precipitated and thus 
attains a belter distribution than can be reached by 
distributing an Insoluble i)owder, however fine. But 
tills advantage Is only a limited one and has to be 
l>alti for at a high price. The advantage appears to 
be still much overestimated. On certain types of 
soil at any rate it is not nearly siffliclent to pay for 
the greatly increased cost of producing superplios- 
pliate. This Is illustrated in the following table 
which is the average of Off field experiments carried 
out upon turnips during the years 1911 to 1914 
tliroughoiit the northern counties of Scotland by 
members of the staff’ of the North of Scotland 
f'ollege of Agriculture : — 

KiMLD Experiments with IhiosrifATEs upon 
Turnips, 19111914. 


Avrrdije of 06 erperinicnts. 


Plot. Todh 

cwt. 

1, 

No artificial manure 

1:1 

17 

2. 

Sulphato of ammonia, potash manure 
salts, and supcrpljospliales 

20 

12 

2. 

8iil])hatc of ammonia, potash manure 
salts, and basic slag 

20 

0 


Sulphate of ammonia, potasii manure 
salts, and ground mineral pliospiiato 

19 

10 

5. 

Sulpiiate of ammonia, potasti maruiro 
salts, and steamed bone flour 

20 

7 

0. 

Sulphate of ammonia, potash manure 
salts, and bone meal 

19 

11 

7. 

Sulpiiate of aiuirionia, ]X)tash manure 
salts, and dissolved lioiies 

20 

5 

s. 

Sulphate of ammonia, iKJtasli manure 
salts, and mixtuic of suj)eiplioHphate 
and basic slag 

20 

15 

0 . 

Sulphate of aiuiiionia, potash manure 
salts, and mixture of supm’i)h()sphate 
juid ground mineral piiospliate 

20 

8 

10 . 

Sulphate of ammonia, i)otash manure 
salts, and mixture of superphospliate 
and steamed bone Hour 

20 

15 

11. 

Sulphate of ammonia, pota.sli manure 
salts, and mixture of superphosphate 
and bone meal 

20 

11 


N. 11. —Manure was applied equally on all plots at 
the ratt‘ of about 12 tons ix*r acre. Sulphate of 
ammonia and 20% potash manure salt were applied 
equally to plots 2 to 11 at the rate of ^ cwt. of each 
IJ<*r acre. An (‘quivnlent amount of phosphoric acid, 
approximately .50 lb. iM^r acn*, was given to eacli of 
plots 2 to 11. In to 11, one-third of the phosphoric 
a(‘id was from suiKU’pliosphate, and two-thirds from 
the other [diospljatic manure. 

As Is to be expected in field exjK'riments carried 
out under ordinary agricultural conditions wlicre 
there are so many varying factors not under control, 
all sorts of irregularities were found in the cast* of 
Individual exjK'rimenls, and the results of different 
individual experiments dlnered greatly among 
themselves, ^’liiis In some castes none of the 
manures produced much effect because the soil was 
In such high condition that a full crop was already 
obtained ^m plot 1, while in other cases plot 1 
gave only ^ very poor result and all the other plots 
showed great Increases of crop. Further It Is recog- 


nised that to complete the experiments the crops 
should have been measured throughout a complete 
rotatiou. This was not possible under the con- 
ditions of working. 

The general result of the experiments is to show 
(1) that the average effect of suiMjrphosphate Is only 
slightly greater than that of insoluble phosphate, 
such as basic slag or ground mineral phosphate, 
when equal weights of phosphoric acid are applied, 
and (2) that if one-third of the phosphoric acid Is 
given as soluble phosphate and the remainder as 
insoluble phosphate the average result Is as good 
as when the whole of the pho8i)liorIc acid is given 
as soluble phosphate. ExiK'riments with other 
crops and espeedally with grass give a similar result. 

The only conclusion one can come lo is that soluble 
phosphate Is overvalued, and insoluble phosphate 
such as exists in basic slag and ground mineral 
phosphate, undervalued. It should be possible in 
future to use a large part of th(‘ rock phosphate In 
the form of finely ground powder Instead of In 
superphosphate. This will eff'ect a great saving in 
acid and in exiiense. 


CHEMISTRY IN THE NATIONAL 
SERVICE. 


FliOM TiIK IhlESlDENTiAI. ADDRESS lO THE (hlEMICAU 

SomETY, BY Sir Wilijam J. P(»k, March 27, 1919. 

Four years ago all available nieraists were called 
to the Army, and many of those who formed the 
nucleus of the Gas Warfare Service are now re- 
turning to the iiidiisirlal and soieiititie life of the 
Empinx The development of gas protection 
nudhods, which on account of their success were 
a<lople<l by our Allies, formed a small part of the 
enormous chemical problem wliicb led to the organi- 
sation under Lr)rd Monllon of the Department of 
Exjdosives Supplies. Event unlly all the resources of 
the Empire were called in to furnish the ncicessary 
war materials, among which W(‘re liquid cidorine 
for the manufacture of phosgene, sulpliur chloride, 
carbon totrn<*blorlde, ld(‘aching poAvder, and explo- 
sives. 

At the cessation of hostilities this country was 
manufacturing |>er annum KXI.ObO Ions each of 
nitric acid and of sul])hur Irioxlde with an 
(diicicncy respectively of 5)2 and td per emit, theore- 
tical, as well as OO.tHK) tons of TNT and .T^.OOt) tons 
of cordite. Thesi* productions were on a [lermanent 
basis, and centralised in Government factories not 
only for economy’s sake, the cordite ma<Ie being 
better in quality and only half as co.stly ns tliat 
imported from America, but also for certainty of 
supidy, risks of oversea transport being thereby 
avohied. 

Economy lias IchI to the elimination of picric acid 
as an exi)iosive. Picric acid costs flS5, ammonium 
nil rate about £50, and TNT about £100 iwr ton. 
A mixture of .SO parts of ammonium nitrate with 
20 parts of TNT eonstitutos amatol, which Is 5 per 
cent, more iHiwi'rfiil than picric acid, less “ brlsant ” 
and more diffienlt to detonate. GonsmiiK'ntly the 
cheaTH'r amatol has completely displanni picric acid 
in this country as widl as in Amm lca. and is sniH'r- 
sedlng the latter explosive in Italy and France. 

The chemical factories of Gcntral Eiiroix^ were 
easily and (pdckly adapted lo war imrposes, W'hercas 
amongst tJie Allied nations the necessary plant 
coiiM be develoiHxl only grnilually. It la pertinent, 
tht'refore, to ask why such gradual development 
was permitted. The following example furnishes an 
answer. 

In July 1917 the Germans first employed 
“mustard gas” — /9/3-dlcbIorcthyl sulphide 
(CH,CbCH,),S. Tills substance has little odour, and 
CO uses few fatalities, but induces pneumonia, pro- 
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(luces painful sores, and temporary or even per- 
manent blindness; It was used with great success, 
and the casualties were very numerous. , , , , 
The preparation of ^jS-dlchloretbyl sulphide, 
described by Victor Meyer In 18S<}, Involves the 
following reactions : 


(1) 0113 :C1I3 + 1IC10-CII3C1 

OptM-nlion (1) is (lilUcHlI, and lh(‘ j>n>(luct.s of (1) 
jina\2j ar<‘ soluble in water; lienee the wlnjle luaim- 
facture bv (lu'se n'aelions, wliieh wiav undouliledl.v 
earried o'nt, by Ihe (lerinans, was troublesome, and 
the vield was lua-liaps 40 to 00 per cent, of H e 
theorelieal. P.eeause of these diineullies I lie ( eniral 
Na lions Ihouglit they bad a monopoly in the inanu- 
faelure of “ mustard gas.” The Herman melh<M 
of manufaeture appeared amazing and irralion.il 
to British chemists, who by the end of Januar>, 
1018, liad worked out a method of manniaeture 
represcnliMl by Hie single eiiuation : 2(Tl :( li„ 
-l-S Cl (('II„(;i (TI S, which produced from 
08 ^o 00 per ci*nt. of Hie tiieoretical yield, i lie 
new method was employcMl by Franct‘ ami America, 
and at the (‘oncliision of Hie arnnsH<‘(‘ the Allies 
were making as much “ mustanl gas” in a day 
as the Central Nations made in a month. 1 bus the 
(luestion is answered : Ihe Herman chemical service 
was ineflicient; Hie scimititic chmnists under its 
control wen* incompetmit. Further, whilst^ the 
Allieil ])otentlality for making ” nnistai-d gas ” was 
thirty times that of Hu‘ (human, the Herman pne 
duct W'as thirty times as (‘ostly as that ol the 


Allies. , , , 

Although Hie Herman chemist was Incomix^lviit, 
the skill and p'>rsev(uance of Hie Herman chemical 
manufacturer were of a very higli order. Whilst 
our uidlvities were of war-time importance, and 
our works will now need to be dismantled, the 
German expansions constitute a ii^uunaneut addi- 
tion to (diemical plant. ("oiisequentiy Hermany 
now possesses vastly iuereasod resources Tor the 
nmniifaeture of e.sseiitial chemical iiroducts. 

The opinion that this country is superior to 
Germany in creative scientific power has licen 
vindicated during the past four years. The juv- 
vious sujHU'ior yiositlon of Germany as regards 
applied .science was due to a keen juihlic and official 
appreciation of the ceoiiondc fruits of seieiiliiic 
effort, in contrast with our m'gUad of the same. 
And although it will be long before (Vntral Furoyie 
n'gaiiis its foniuu’ iircdoininaiice, Hiere jipiKUirs to 
be little prosix'ct (»f sufficiiuit otllcial (uicouragcnKuit 
being given in this country to seientifie industry to 
ensure our position in eompidition wiHi other 
nations. 

Since her eoi v} into the war in .Inly 1017, Aimu-ica 
has thoroughly organised her chemical rosour<'cs, 
but eighteen months was not time enough for the 
organisation to make its efforts properly felt. 
Indeed, practically all the American chemical 
equipment, both for offence and defonee. was based 
on plans furnished by Great Britain and Franciu 
because time did not T>erndt of Anmric.in genius for 
novelty and magnitude of yirodueHon liaving full 
plav. Moreover, many American officers have had 
the mn of ehemleal works in England and France, 
and have now returned to America with their ex'- 
perlepce. ronsequently, an increasingly keen com- 
y)etlHon betw'cen Europe and America is to l>e ex- 
pected. and it does not appear that this will turn 
In our favour. 

Puring the first three years of the war, chemical 
Industry, which flourished freely lii America, was 


hampered here by State control of works, material, 
and labour. On the manufacture of saccharlu, 
installed in England after the outbreak of war, 
a profit of only 10 i)er cent, was allowed, and fhls 
profit was subject to the excess profits tux; and 
further, to previmt competition with sugar, an extra 
30«. per lb. was charged, and apiiroprlated by .the 
Government. Meanwhile America was manufac- 
turing sai;charln free from Government control, 
selling it in this country unrestricted, and securing 
the thirty shillings, in addition to a considerable 
profit on account of cheayicr manufacture. Having 
thus accumulated large profits at this country’s 
exiauise, America is now selling saccharin here 
at IFv. pi‘r lb.— a price at which we cannot produce 
it - with the view of destroying the English manu- 
facture and tluMi rumiiiig up the price. Hegulations 
of .sale with regard to acetic acid, glycerol, necdone 
and metliyl alcohol and their products furnish 
similar examples of the way in whlcli British pro- 
cedure lias facilitated profiteering in foreign 
1 ‘onntries during tlie war. Tlie question is how the 
problem.s Hius introduced arc‘ to be solved advan- 
lageously for Great Britain in the eomliig recon- 
struction. And we are forced to considHr, in view 
of Hie future, wlietlu'r Hie free play given to seien- 
tifie creation and prodiu tion during tlie war is to 
persi.st unliamiKued. Tluue is no reason to tliink 
that Hie lesson has iKaui yiroperly learnt, or to doubt 
a r(‘-establisliment of Hie former parsimonious 
tnsitiTieiit of scientific olTort. The control of scien- 
tific rcsenrcii is again liaiving the hands of the 
scientific man and being resumed by the lay admin- 
istrator, for the iion-technlcal administrator Is 
suspicious of Hie scientific expert because lie knows 
not bow to distinguish lilm from the charlatan of 
alchemical times. 

Seientifie research, as.sisled by tlie Slate, must 
be administered by men of scieiiHtii* training and 
(‘ininence. In this regard a lesson may Ik' learned 
from America. In lOlfi, President Wilson 
nominat(‘d a ‘‘National Ib'search (Aumell” under 
the presidency of Prof. G. E. Hale, one of the most 
eminent American men of selence. Two points in 
connexion wlHi the .American programnu* were: 
first, the substitution of Hie i>r()fessIoiial lay 
admlni.st rator by Hie ordinary ollk'o staff; secondly, 
the recognition of Hh^ close interdei>endence of pure 
and applied science, which, ehemleally six'aking, 
involves nvsearch work in intimate contact wdth 
manufacture, and the cliemical investigator as Hie 
inspirer of new enterprise. For the nnflon iiossess- 
ing an exliuisivi* organic chemical industry controls 
not only clKunical warfare, but many of Hie arts 
of peace. As Illustrations of recent work done 
by tins National Kesisirch Houncll may be cited 
the atmosiilicrie oxidation of naphthalene to 
Iihthalic arid by nasans of a catalyst, with a 
per cent, yield, and Hie establishment of a 
lnig(‘ nilrogmi fixation scheme. Unless British 
men of .science arc given similar power, our Empire 
will, as yueviously, continue to fall behind other 
great nations as a contributor to i»ure and applied 
scicntilic knowledge. 

During Hie yiast year fifteen Soeleties have 
collaborated to establish a Federal rouncll for 
Pure ami Applied (diemistry, Hie functions of 
which are to advanee, safeguard, and voice the 
intcTests of ehemleal selence. This Council Is 
already making Its lnfluenc(‘ felt; and a similar pro- 
ject is being executed in Frnn(‘(\ A eentral house 
to yirovide adequate a(»cnmmodnHon for the various 
clKUuic.il so<‘ieties should l>e provided, together with 
a great ehemleal library, and a comprehensive 
scheme for puiiilenHoii of ehemleal compendia. Jhls 
Is an Imposing and costly programme for the 
Federal Council, but the universal approval of the 
creation of the Council augurs well for Its success. 
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PIEZO-ELKCTRICITY AND ITS TECHNl- 
CAL APPLICATION. 


J. S. a THOMAS. 

In Iho older electricnl text books, the eleetric 
ocl, the toriKxh) or ray, ixjrciission, pressure, 
evaporation, etc., were generally mentioned In a 
half apologidlc manner as some of the more recon- 
dite sources affording eleotriflc*atlon. The pro- 
duction of electrltication by heating or cooling is 
best exhibited by tourmaline, the Lapis Lyncurius 
of Pliny, and tl>e phenomenon Is termed pyro-elec- 
tricity. (hiriously, the production of electrification 
by pressure, th(‘ plienomenon of piezo-electricity, 
is also exhibited very strongly by crystals of the 
same material, likewise by crystals of mica, cal- 
<‘lte, quartz, and probjibly by all crystals possessing 
skew symmetry, these .same crystals being tho.se 
exhibiting the familiar colour i)h(uiomena, com- 
monly referred to as “ rings and brushes.” when 
traversed by polarlstal light, whicli subsequently 
passes through an analysing Nieol. The relation 
of these optical phenomena to the molecular 
arrangement the crystal structure has been 
very thoroughly lnv(‘stigatod in recent years. 
There is no nnison for douliting that th(‘ pheno- 
mena of ])iezo-electriclty ar(‘ lik(iwi.se very inti- 
mately connected with tlu* moh^cnlar structure 
of th(‘ c'lystal. The main i>lienonjenon as exhibited 
by tourmaline was accidentally discovered by some 
Dutch jewellers in 1703. They found that when 
pressure is applied at opposite ends of the crystal, 
(dectrilleation is induced on the surface' of the 
crystal, the exhibition of electrltication being most 
marke(i at the ends, which become, in the language 
of tlui older electi'ical teriidnology, iiositlvely and 
negatively (dectritied respectivi'ly. We can roughly 
visualise the process of (‘lectriticfitioii, if we regard 
the crystal molecules as in s(une way stratifie<l 
askew to the line of jiressure. The resultant mole- 
cular motion <ff the skew crystal surfaces n'.snlting 
from pressure <‘aii be I'egai'ded as the cause of the 
electrification. The necessity for utilising crystals 
l)ossesslng skew symmetry wltli regard to the line 
( ^ pressure is clearly s(M?n from the theory briefly 
a lambrated. Idie inter-relation of the pheno- 
mcn.i of piezo- and pyro-electricity was established 
by (hirie, who showeil that: tension and eompressi<ni 
of a tourmaline crystal were aeeomi)aui(Hl by heat- 
ing and cooling of the crystal resi)ectlvely. A 
tourmaline crystal under compression l)ehave8 elec- 
trically like n eooliiig crystal. The furtlier 
dlscovt'ry was made by Lurie that the quantity 
of (‘leclrlcity developed by pressure was exactly 
pro{)ortional to the i>ressure, and the ratio of 
pressure to cleetrlficMtlon is Imh'peudeut of tlu* 
tbiekness of the crystal i)late. 

In a lecture delivered at the Hoyal Institution 
on April 11, Sir ,1. .1. Thomson has re-directed 
attention to the possibilities of this little-(‘Xpl(>n'd 
domain. Incidentally, utilising the phenf)mena 
appertaining to another branch of so-cnllcd ” pure 
science,” he has shown lu)w the two branches can 
be combined in a mnniu'r which has already .vielde<l 
and promi-sos to yield n*snlts of great import an<*e 
selentiflcally amt indnstrlnlly. It required no little 
scientific discernment to realise in the pheiiomeni^ 
of piezoelectricity tlie means of nu'asnring with 
great aecnfacy the extremely large pressures 
developed during the ex|)los^()n of a gas or gun- 
cotton, and to follow the variations in pr(’.ssure 
occurring during the explosion. This has been 
achieved in the following manner. A plate of 
tourmnllne can be subjected to pressure and the 
electrification thereby excited readily measured. 
The linear relation of electrification to pressure 
then enables one to deduce the pressure from the 


electrification exhibited by the crystal. The 
phenomena of the cathode discharge are 
amongst the scientific commonplaces of the pre- 
sent day. A stream of negatively electrllicHl 
corpuscles Is emitted from the negative clcet.rode 
or cathode in an ordinary discharge bull). These? 
electroms are the fiimla mental units out of which 
all matter Is built. They are end t ted from a 
metallic filament raised to incand«*sccnce, a fact 
which is of no little conse'fiuence' in the design of 
tlu? more elliclenl, types of electric incandescent 
filament lamps. Ordinarily, these electrons travel 
In straight lines, but owing to their negative 
cliarge they are dellectcd wlicn expos4*d to an elec- 
tric field, and tlie ninount of tbe deflection can be 
made to .s(‘rve for the determination of tlu? strength 
of the field through which the electrons have 
pa.sst'd. 'riu* strength of the electric field being 
known, tlie (pianlity of eli'elrlcity producing such 
field is readily calculated. 

The i>rocednre adopted by ^rhom.son for the record- 
ing of the pressure develoi>ed during tiio course of 
an explo.sion wave is illustrated in tlie necoinpany- 
ing figure, and is as follows : -A strejiin of eh'ctrons 
is endtted from tlie heated tiingsb'u filament A 
contained within an exhausted vessel of the fr>rm 
shown. A narrow beam of electrons is determined 
by their passage through the nairow ajxn’tnres 
shown at IL The opposite faces of a tourmaline 



crystal cut at light angles to a principal axis are 
put ill metallic connexion with the parallel alu- 
minium plati's C. So long as these plates are 
(‘leetrieally uncharged, the oleetrons pursue a 
straight, path, and tlu'ir incidence centrally ujion 
the screen or photographic plate P i.s marked by a 
cviitral luminous spot. Thi' tourmaline ])late X 
being exposed to pres.sure develoiK'd during the 
course of an explosion within a chamlK*r enclosing 
the cry.stal, the plates of (.\ Vicing in elei'trienl con- 
nexion with the electrified faces of the crystal, 
would become electrified, and the ]>ath of the elec- 
trons lH*twt*en the plates would become curved. 
Emerging from between the iilates, the stream of 
i*lecl rolls would now meet the serwn P in a deflected 
position as shown, the direction of defiecilon — 
whether up or down — being determined by the signs 
of the rosiK'Ctlve electrification of the plates i\ 
The aiiiouiit of the dc'fiectioii being ]»roportl<inal to 
the electrification of the idates C Is readily seen 
to be proportional to the [irc'ssnre d(‘\i‘loiMHl within 
tin* chamber (‘uclosing the tourmaline crystal. In 
this manner it could lie quite easy to nx'ord the 
maximum pressure developed during an explosion 
lasting 1/lOO.OOOth sec., the limit of lime being set 
by the sensitiveness of the ]ihotogrnpliic plate. In 
order to follow the fluetnatlons of pivssiire with 
time, the pliotograifiiic plate might be moved across 
the beam of ek'Clroiis, a time-pressure curve bc'ing 
obtained in this manner. The method, however, is 
dlfllcult to npjily in a vaniiim. A much bettor 
method ntllisos another proyx'rty of the electrons, 
a property ultimately based upon the classical 
researches of Oerstedt, viz., the deflection of a 
conductor conveying a current in a magnetic field. 
The stream of electrons behaves like a conductor 
conveying a current, and being subjected to a mag- 
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netic field represented by MM situate 1“®'' 
the plates C, the beam would be “ 

tUrection at right angles to the plane ot the uiapam, 
being towards or from the reader aceording 
direction of the magnetic field. Moreover, the 
magnitude of this magnetic dellecthn would depemi 
ui>on the magnitude of the magnetic held, 
therefore, a rapidly alternating magnetic liehi were 
employed, the spot formed by the beam of elect roii.s 
would move In a line nt right nngles to (he jtlane 
of the diagram if the erystal were imt siihjeeted 
to pressure. The crystal In'ing subjected to jires- 
siire, and the nllernut ing magnetic tltdd being 
Hlnmltaneously enifdoycd. (lie jiath of (lie spot is 
(letermined by a defied ion In one direction ileter- 
niiiiiiig the pressure, an<i In a direction at right 
angles determining the magnet Ic field. This latter 
varying harmonically, a suh.siaiiieiit analysis of the 
curv(‘ traced on the pholograpldc plate enables a 
pressure-l lino curve to be readily const meted. 

The method of e.\plosive pressure measnrem<%it 
thus made available jiossi'sses I he advantage over 
the forms of pressure indicators liitherto used in 
that inertia effects are redncial to an ab.solulc mini- 
mum. The mass of tlie electrons is apiuo.xiniately 
l/lSfiOth part of that of the hydrogen atom, and 
llielr d(‘fteetion, as deserilM'd, can nddily 
effected in Vi0i),00(),0(M) see. In guns and engines 
the pressure-changes develop witli gn'nt rapidity, 
the whole exidosion taking about l/.a0,000th sec. 
On this noeount I lie liiteriuvlal ion of the indica- 
tions of mecha ideal recorders of pn'ssure is a 
doubtful iirocednre. The electron nielliod. however, 
is not vitiated on this scoi'i'. Its application to tiic‘ 
elucidation of the pow^r and time constants of high 
explosives, the explosi^e phenonuMia in guns ami 
iiiternal-comhnst Ion eiigiiit's, the <*ff(‘cls of different 
kinds of petrol, th(‘ explosion of mixtures of air 
and various gases, the explosive (dfeel of magmdic 
sparks, promises to yield results Important both 
scientifically and industrially. The iiropagation of 
an explosive wave through a tube or solid can be 
reactily followed by employing two or moi*e crystals 
In different parts of the tube or solid. To some of 
these problems the; midliod has aln‘ndy Iwen applied. 
Sir J. .1. Thomson has investigated th(‘ <*xploslon 
of gun-eotton in sea-water. 'rh<‘ attainment of tln‘ 
inaximnm ex])losive i»ressnre is suc<‘c<Mled by a 
smaller jK^ak on the deseending part of the i»ressure- 
llnie curve. 'Phe intm’pretation of this secoml peak 
is ob.scnre. A later peak represiuds the arrival of 
the ex"ploslve-pr(*ssnre wave relleeled from the s(‘a 
hot tom. 

The incdliod above outlined is yirobnbly nnlipie In 
that it combines a nnmlier of discoveries of luire 
science — the plimiomena of piczo-e]ectri('ity. catliode 
rays— their elect ric and magnetic iiroperlies— in such 
lunnner that llie result proinl.ses to l»e of extreme 
Importance industrially. The di.scovery of c.ilho<Ie 
rays led to lliat of Tt">ntgen rays. Tt now promises 
to yield further fruit of teehnic.a] importanci'. 
After this, who -hall say “Pure schmet* is .a tiling 
apart ”? Pure and ajiydied sderur are one and 
indivisible. ____ „ 

INDUSTKIAIv RESKAFK ff ANU THE Si'iaa.Y or Tuaixei) 
SciENTTKic WoiiKEKs.— A rciiorj on this subject by 
the I']ducation Committee of the Prlllsh Science 
Guild contains statistical data showing the rela- 
tive paucity of the provision for Idgher scientific 
studies in Great Pritain as comp.anal avKIi Uk* 
TInited Stati's and Germany. In I Ob'! — 11 then* 
were only .^>000 full-tiine students of science and 
technology In the TTnlti^l Kingdom, In comparison 
with nearly 17,000 In Germnny and 31,000 in 
America. The total income of Universities amounts 
for— U.S.A., £20.000,000; Germany, £1,800,000; 

U.K., £2,000,000, or about £1,000,000 excluding 
Oxford and Cambridge. 


NEWS FROM THE SECTIONS. 


YORKSHIRE. 

The annual meeting was held at the Queen's 



Si'paratioii of Solids from Rlijuids. J.he subj(ic 
was divided into: (1) Sedimentation and (2) Fil- 
tration. Under the first heading the settling pro- 
cess :is in water softcidng was discussed, and the 
closed bask(*t centrifuge was Incliuh'd as a modifi- 
cation of sediinoulatlon. During the latter part 
of the discussion the chairman (Mr. W. McD. 
Mackey) described his Inclined Tank System as 
installed at Bradford. Contiiuiing with the second 
heading, Mr. McLellun subdivided filtration Into 
(a) gravity, (b) iiressure, (c) suction, and (d) con- 
tinuous procc'sscs. As an example of (he gravity 
tyyie. the Taylor bag for sugar work and the 
ordinary perforated liaskel. C(‘n(rifuge or hydro- 
(‘X'tractor were deserllK’d. 'J'he working of the 
tilter press was then given in detail. To decrease 
tlie time and labour of eiiii)tying and fitting cloths 
to the ordinary typo of filter press, the American 
I.eaf Press(‘s of Swcetland and Kelly have been 
devised. Doulile-faced tlltcu-ing leav(‘S or platc's 
are suspended in a clost'd cylindrical V(‘ssel into 
which the liquor is forced. Filtration occurs 
through the leaves inwards, the cake fornUng on 
the outside. At the end of (he operation the loAviu* 
half of the cylinder is drojqit'd and the cake 
n'lnoved, wlien on closing (In* cylinder tin* plant 
is immediately ready for further work. The Oliver 
Uoiitinuous Filter was also described. 

A short note on “The Iodine Value (Wijs) of 
Palm Kernel Oil,” by Messrs. Kills and Ilall, was 
read by the latter. It was pointed out that the 
constants as given in tlie literature for express(‘<l 
oil (varying from 10 to 17) W(*re loo low. The 
aiilliors from tests of over a thousand eommereial 
sanifiles had found a range of from 15 to 23, the 
average l>eing 185. A few preliminary laboratory 
tests seemed to sliow Unit (‘xlracled oil (hy ether) 
gives lower values, iiamelv, 15 — 10, witli an average 

of 10-5. L_ 

BIRMINGHAM. 

'Ili(‘ newly formc'd Kngine(‘ring Groni> was the 
subject of an address and discussion at a meeting 
held on April 10. Dr. R. S. Morrell presided. 
Prof. ,1. W. Iliiiciiley. who had been invited, was 
unavoidably inevtmtcd from atlmiding, and the 
addres.s was therefore given hy Mr. (k S. Garland. 
The aims of tin* new (Jroiip w<‘re explained. Thes(* 
included, infer alia, training and resi^arch, a circu- 
lating balinlcal library, an information bureau to 
su[>ply data tint not advici*, compilation of maiui- 
facturers' catalogues and j)rlce lists of plant and 
ai»paratns. Tiie ehemleal englrn'cr was defined as 
a chemist wlio transferred results obtained In the 
lahoratoiy to operations conducted on an industrial 
scale. Uommerclal sucfi'ss in industrial chemistry 
<lepcrid(*d 111)011 a combined knowledge of the 
chemistry of a proce.ss and of the proiK‘r mechanical 
and structural means of applying it on a large scale. 
Mr. H. qkilhot stated that the merniXTship of the 
Group was about 5(H) and that interest In the Group 
was .stiNidlly growing. The discussion was generally 
apitreelative and showed a strong desfre amongst 
many m(‘riiherH of the Birmingham Section to parti- 
cipate in Da* xvork of flic Group. Several m(‘niber8 
stated tliat they wore already forming a library for 
manufacturers’ catalogues and offered to co-operate 
In assisting the Group In this valuable work. The 
dual character of the work carried on In operations 
in chemical Industry was generally emphasised, and. 
; It was recognised that the attempts to carrit on such 
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operations by the oo-operatlon of chemists and 
engineers had frequently proved unsatisfactory and 
Inefficient. The opinion appeared to be unanimous, 
that better results and smoother working could be 
obtained from the efforts of one individual possess- 
ing both chemical and engineering knowledge, viz., 
the chemical engineer. 


LIVERPOOL. 

The annual meeting of the Section was held at 
the Liverpool University on April 11, Mr. A. T. 
Smith presiding. After the formal business 
followed a paper by Mr. W. Ramsay SIbbald on 
“ Continuous Process Plant Design.” 

The aim of modern manufacture is to eff(K.*t a 
continuous treatment of material from the raw con- 
dition to the finished product, with a view not only 
to a i)erfect return for energy expended, but also 
to uniformity of qua lity. In the laying-out of plant, 
therefore, due thought is directed towards evcmtual 
reduction of (a) maximum ” power figure,” (b) i)er- 
sonnel of controlling si a If, (c) amount of material 
under treatment at one time, (d) size of machine 
and i)arts, elc., and of si)ace occupied. The (h‘sir- 
able objects to be attaiiu'd ar(‘ standardisation of 
products, highest percentage yitdds, elfectlve use of 
heat otherwise wasted, (dc. The tei*m ” ch(‘micnl 
plant ” covers appliances in wliich are carried out 
purely physical processes for the most part, and In 
designing such plant similar prindples ai)ply 
whether the aim of the oiiemlst-engincer be to 
acldeve tiie transferenc(‘ of a calorie of heat from 
one body to another or the removal of an atom or 
radicle from one molecule to another. The 
desiderata in either process are (i) thorough com 
tact of materials, (II) maintenance of this until the 
desired exchange or union has (akeu T)lace, (iii) to 
permit no avoidable waste of heat, r)ower, or 
material so far as may be possible. 

The principal limits to clK'mi<*al processes are set 
by the law of mass aclion and I he phase rule, and 
to obtain the highest proporlion of Ihe desired 
])roducts in the iiual resultant mixture it is neces- 
sary first to work out IIjc o[»tiimnu condillons of 
teinp(‘rature, pressure and conc(‘ntrallon. In 
physicjil process<.‘s, c.//., heat transference, as in 
e 'luhaisation, (*o(ding, solution, elc., the physical 
l.'OA'sare api)lied — for inslauce, condensers or coolers 
are designed so that one fluid flows in one direction 
through pipes or colls immersed in the other fluid 
wlilch is made to flow in the contrary direction. 
Again, in industrial chemistry, the time occupied in 
th<‘ completion of a reaction is important, and Is 
often required to he reduced to a minimum, c.i;. 
hy stirring apparatus, sitraying dovicos, and air 
currents, etc. 

Rriefly the main feature of continuous process 
plant design is the i)rovislon of counter-curivnl 
systems for the vaiions idiysical and chemical 
exchanges or react ii)ns, whether between gas and 
gas, gas nml li(iuid, liquid and solid, or solid and 
gas, so that tlic end-product is brought away from 
ihe sphere of greatest physical or chemical aclion 
and its place rapidly taken by fresh material (while 
the reactant jn-oceeds similarly in an opi)osltc sense 
or direction) at a sp(*cd which is convenient and 

economical. 

GLASGOW. 

The following officers have been elected for the 
session 1010-20.— Ohairmnn, Mr. Qulntiu Moore; 
vice-chairman, Prof. C. II. Dosch; hon. secretary 
and treasurer, Dr. G. S. Crirtkshanks; Commlttet' — 
Dr. T. Ewan, Prof. T. Gray, Messrs. J. McLeod, 
L. Hislop, W. S. Herrlot, J. Hope, S. H. B. 
I^inglands, D. A. McCallum, J. McFarlane, J. 
McGregor, J. McWhlrter, Jos. Robertson, Jas. 
Robertson, R. T. Thomson, J. H. Young, and W. W. 
Wilson, The report for the past year states that 
seven meetings have been held of which four were of 
an Informal nature. 


MEETINGS OF OTHER SOCIETIES. 


MANCHESTER LITERARY AND 
PHILOSOPHICATi SOCIETY. 

On April 1, Mr. Wm. Thomson piTsIding, Lieut, 
W. A. Macfadyen read a paper on ” Electrolytic 
Iron Deposition.” The object of the work described 
was to obtain data upon which an industrial pro- 
cess could Ih‘ founded for salving worn stool parts 
by elect ro-pla ling them with iron. With ferrous 
ammonium sulphate as electrolyte excellent results 
were obtained with dilute solutions at room tem- 
perature, but the deposition was very slow; with a 
eoncemt rap'd solution the results were equally good 
hut the rate of deposition was about 7 times faster; 
with a eoncentrated solution at C. 50 times 
faster than with a cold dilute solution. Varying 
acidity bad a great efl’ect on the dc'imslts, the best 
results being obtained with an ('lectrolyte about 
•00.5 N with rcsi>ect to siilpliurlc acid. Iron can be 
deposited directly on to steel, and siibsfuiuent beat- 
treatment prochices an adhesion of Ihe detmsit to 
llic basis metal vc'ry much Is^tter than the best 
attainable by simple plating, and the deposited Iron 
is muclj tougher than before treating, although it is 
coiisiderably sofPir. Such dcjKJsits can also be 
case-liardencd with good effect. 


INSTITUTION OF PETROLEUM 
TECHNOLOGISTS. 

Sir Boverton Redwood presidc'd at the annual 
mceliiig ludd at (ho Royal Socriety of Arts on 
.April 15, Ihe retiring i)rcsidcut Mr., now Sir, Charles 
(irtvnway being absent owing to illness. In a vale- 
dictory letter, tlie latter referred to the need for 
increasing the scoi)e and activities of the Institu- 
tion, and suggested that a siKH'lal membership 
should be inslitnled for the large oil comj>anie8 at 
a subseript.lon of 250 guineas yearly. 

The new president, Sir Frederick Black, then 
delivered an address on “ Some' AVar Problems 
of IVtroleuin Suijply.” The main problems were 
specilied under three heads (1) 5'he production 
of sufficient supplies for the needs of the war: 
(2) the adjustment of the i)roe('ss<‘s of reflning 
to the provislOTi of increased quantities of heavy 
fuel and of petrol, particularly for aviation pur- 
poses; (;{) the provision of sufficient tank steamers 
and tank ears for distributiou hy sea and 
land. In addition th<‘ oil industry was called 
upon *0 furnish certain i)roducts for use as high 
explosives. In this connexion the extraction of 
toIiK'iie from Borneo oil proved a givat help; 
experiments were also undertaken to obtain similar 
results w’llh petroleum from other sources. After 
referring to the ” key ” nature of the ixdroleum 
industry and to the enterprise shown by the great 
oil C(»miuiiiles in oiK*nlug up new -sources of supply, 
oreetlng relinories. building phie lines a'nd tank 
stoamers, the author alluded to the problem of home 
l)roduction of oil from shale and canuel coal, and 
slated his conviction tliat although such production 
will have si)eclal difficulties of cost and dlsixisal of 
products to contend with, it will nevertheless 
l)ecome one of the sources of supply that the market 
will need. Sir F. Black tlien ix'lated his exi)erlenoes 
during his visit to the United States w Ith the British 
AVar Mission arranging for supplies of oil and tank 
steamers, both of these objects being eventually 
at tained. In regard to ocean transport, the carriage 
of oil in double-bottom ships did more than any 
other single eff'ort to relieve the situation; over one 
million tons of oil were conveyed overseas by this 
means. The Inestimable services of the Navy may 
be realised from the fact that In the 4i years of 
war about 260 million tons of British coal and about 
30 mllUon tons of oil from all sources to all ports 
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of the Allied countries In Europe were transported 
safely overseas. The remainder of the address was 
devoted to the main problem of the future, viz.» the 
adequacy of petroleum supplies. A leading 
American expert, Mr. M. Kequa, has expressed 
somewhat pessimistic opinions concerning the future 
supply in the United States, but he is very hoix^fiil 
In regard to i)roduction from shale. The U.S. 
Geological Survey estimates I hat about 40 per cent, 
of the entire known petroleum sources of tlie 
country has been exhausted. Assuming that new 
areas of equal productivity to those already known 
will be discovered and worked, American oil sup- 
plies, excluding Mexico, have a life of only .‘tO years. 
The world’s demand for ix'lrolenm j^rodnets will 
increase greatly; this demand will be met for some 
time by tlie d(‘veloi)ment of new sources, Including 
those of carboniferous and veg(‘tal)le origin, hut the 
conservation of supplies and the avoidance of waste 
are from all points of view imperative. 


THE FARADAY SOCIETY AND THE RONTGEN 
SOCIETY. 

The joint mooting held by the above Societies at 
the Royal Society on May 1 wa.s of unusual interest. 
The past few years have shown the urgent need 
for the detailed examination of ferrous, nou-ferroiis 
and other products upon wliieii Iniman life det)ends, 
and it is thought that the method of examination 
by means of X-rays has a great future l)efore it. 
Such a method miglit, as Sir Rolxut Iladfield 
lX)luted out, prove costly to the nmnufaeturer at 
first, but the knowledge gained and the Improve- 
ments acquired would more than compensate in the 
future. A great deal of work lias bc^en done on 
the subject of “ Rndlo-mcdallography ” during 
reevut years in this country, America, France, 
Japan, and Germany, and the results obtained give 
every encouragement for future research. Sum- 
maries of the most important work were dealt with 
by the chairman, Sir Roliert Iladfield, in oiienlng 
the discussion. 

Professor Rragg, in giving an introductory 
account of the subject, said that engineers jim! 
metallurgists must realise tliat they are using a 
new power which is denied tluun in the ease of 
light, the dlflerenee being the shortness of wave- 
length which enables X-rays to penetrate siibstanees 
of the most delicate nature and. equally well, 
several eentlmetri'S of steel. At present th(‘ work is 
being carried out ou a relatividy small scale, but 
Mr. Campbell Swintoii IioikM that in the near future 
the question would lie attacked from tlie engineer’s 
IX)int of view, and that much larger powm’s would 
l>e us<:‘d. This iioliit was emjdiasised by Cafit. 
Knox and Major Kaye and by IMonsleur Plion and 
Mr. Geoffrey Pearce, who thought that future 
success with X-rays diqKuids on improved equip- 
ment, and it is on- those lines, ratlu^r tliaii on aripli- 
cation, that researeli slioiild tend. At jiresent the 
available equipment is satisfactory for the examina- 
tion of aluminium and light alloys, thougli further 
progress might be looked for; but for Iron and alloy 
steels different equipment Is required to make 
X-ray examination i»ractical. In X-ray photo- 
graphy, many practical details need at ten! ion 
according to the material to be examined, sneli as 
the kind of radiations used, plates and intensifying 
screems, tiu;e of exposure and development. Mr. 
Renwick and Dr. Slade lK)th d(‘alt with the subject 
and pointed out that the same contrast would l)e 
obtainefl with soft radiations through a thin layer 
as through a thick, provided a longer exposure is 
given; with harder radiations and the correspond- 
ing shorter exposure, less contrast la obtain^. 

X-ray examination has been used in the labora- 
tories of Mens. Schneider at lx? Oreusot for deter- 
mining segregations, blow-hoMb, foreign bodies, 


faulty welds, defects In gear cases of aircraft 
engines, hair cracks. Radiography might also be 
used for the rapid examination of steels containing 
varying amounts of tungsten and the examination 
of comi)ound metals. For the examination of 
timber for aircraft, this method Is of great value. 
Using soft radiations, defects, due to natural flaws 
in the woo<l, resin pockets, diseases, or to defective 
wurkmnnsliip, which w'ould possibly cause serious 
injury to the airmen, are easily revealed. 

Several very Ix'autiful photographs were exhibited 
by different workers, Including Th’of. Bragg, Capt. 
Knox and Mjjjor Kaye, also some striking radio- 
graphs of carbon electrodes by Sir Robert Iladfleld. 
Other exlilblts and d(‘monsl rations were given by 
various workers, including tlie apparatus used at 
the War Olfice X-ray I.aboratory for testing d^flnl- 
tlon of X-ray bulbs, exhibited by Major Phillips. 


SOCIETY OF GLASS TECHNOLOGY. 

The annual meeting was lield In Shetlield on 
April 1(5. with Mr. W. F. J. Wood, the retiring 
president, in the chair. In a short presidential 
address. Mr. Wood spoke of the impending 
establishment of a Glass Research Association 
(this J., Ihlt), 1‘5,S u), staling that at an early date 
all glass manufaoturors would 1 k‘ Invited to Join 
it, and that siihstanllal subscriptions liad already 
been promistMl. After a deseription of industrial 
researeli in the United States bad l)(‘en giv(ui by 
Mr. A. P. M. Fleming, of the British Westing- 
house Co., Sir Frank Heath, Secretary of tlie 
Department of Scientific and Indusfrlal Research, 
a<ldre.ss(Ml the iiu'ctiiig. !!(> jMiinted out that the 
gla.ss industry has Ikhui (uigagiiig tlie anxious eon- 
sldoration of the Government, ns much, if not 
more, than any industry in llio country since the 
war began. During the war the Department liad 
l>een (‘iiabled to tlie indu.stry in many ways, 
and wouhl do so in future. He could not lielp 
feeling that too much dependence upon State aid 
indicated an unhealthy condition in industry. It 
ouglit not to h(' i)ec(‘ssary for any industry to look 
outside itself for direct, and immeiliafe aid in the 
conduct of Its work. 

Tlie Dejiartiiieut of Gla.ss Tc'chnology of the 
University of Slietlield was opened to insiKHdioii, 
and nKUulxTs had tlie o]iporl unity of seeing tlie 
vacuum easting of a large glass pot of nS In. 
dlametor. The first annual <linner was held In the 
eviuiing. Tlu‘ j)r<*sideiit for the (uisulng year is 
Mr. S. X. Jmikiii.soii. 


SOi’IETY OF PTTBLTC ANALYSTS. 

At the meeting held on May 7, Dr. S. Rideal pre- 
siding, Messrs. T. F. Harvey and F. Mackley read 
a paiK‘r on “ The Analysis of Mercury and Zinc 
Cyanide and of Double (’yarihle Gauze.” Double 
cyanide gauze, so extensivedy used for fleld dressings 
during tbe war, is pi’(q)ared by impregnating large 
rolls of gauze witli a pnwiously prepared paste con- 
taining about no p(T C(*nt. of mercury and zinc 
cyanide. The authors described rapid methofls of 
analysis for the control of both paste and flnished 
g.auze. 

“The Estimallou of Small Quantities of Anti- 
mony,” by Dr. W. IJeain and Mr. G. A. Freak, 
described a modification of the i)roce.sR proiioscd by 
Scliidrowitz and Goldsbroiigli. The antimony Is 
dejiositcHl on copper foil, dissolved in boiling alkaline 
permanganate sohitloii, reduced with sulphur 
dioxide, and then converted Into colloidal trisnlphlde 
In the presence of gum. Colorimetric comparison Is 
then made with solutions prepared from a standard 
potassium antimony] tartrate solution. 
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NEWS AND NOTES. 


A series o£. three Cantor lectures was delivered 
by Prof. W. A. Bone during March on “ Coal and 
Its Conservation.” 

Of ’all important mw materials produced in this 
country, coal Is the only one of which the output 
is in excess of national requirements. There is, 
moreover, so far as Great Britain is concerned, no 
real alternative to coal as a source of heat and 
pow(‘r on any large scale, the total available water 
Ijower being capable of generating only about 8 i>er 
cent, of our present requirements, and amounting 
to about l/30th of that available in the United States 
or Canada. The estimate of the world’s coal supply 
in 1913 was 7,397,503 million tons, of which 09 per 
amt. is located in America, 17-3 i>er cent, in Asia, 
10 (> per cent, in Europe, 2*4 per cent, in Oceania, 
and 0-6 per cent, in Africa. In 1905-07, the output 
of coal per j)er8on was, in the United States 589 
tons, and in Great Britain 289 tons. In 1908-10 the 
figures w’ere, resi^ectivcdy, 591 tons and 205 tons, 
and in 1911-13, 051 and 254 tons. The pithead price 
of coal in Great Britain has risen from 12.*^. 5^^. 
per ton in 1915 to 2.5.9. in 1919. The consumption 
of coal in the United Kingdom in 1913 was distri- 
buted amongst the several industries as follows (the 
figure in each case denotes million tons) -Mines 
and factories 80, metallurgical industrl(‘s (including 
iron and steel) 32, bricks, ceramic, glass, chemical 
maim tael lire 0, railways and coasting steamers 17. 
gas works 19, (lomostlc purposes .35, making a total 
of 1S9 million tons. 

The future policy of this country as regards 
power jiroduetion should i;>e to utilise low grade 
fuels for this puipose, and to expoit the Indter 
grades of stiaim coals. All coals Inl ended for u.se 
in iron and steel smeliing, and for domestic pur- 
poses, sliould Ik‘ carbonised with by-product 
recovery Indore such use. By-product recovery— 
jiarlial or compk'te— sliould like wise be applied to 
coal consumed for power lairfioses. U'he essential 
differences in the pi'odm.'ls yielded by high and low 
temperature carbonlsalion iirocesses were briefly 
discussiHl, and it was pointed out that by gasifying 
the coke, (Mi per (.vrit. of I he heat value of (he coal 
iuu be obtained in tlie gas. Caution was urged in 
r. giird to the adoption of suggestion of Dr. 
Carpenter that gas should be charged for on a basis 
of its ix)tential beat units. It would not be good 
policy to send low grade gas through the mains. 
Moreover the chemical composition of the gas as 
Influencing 11 s safety and convenience in us<*, is of 
(foiisequence. 

The linal lecture was devoted to the question of 
power supply as a problem In industrial reconstruc- 
tion. Tile 1907 Census of 1‘roducUoii accounted for 
10 million h.p. In the factories of the kingdom, 
20 per cent, of the prime movers being ok‘ctrlcul. 
The total electrical iiower generated was 2388 
million kilowatt years, of which about 02-5 per cent, 
was generated for public utility services. Iflio load 
factor in co-operative generation was only 10 per 
I’ent. The average etheleney of the eonversi«)ii of 
heat energy of coal into mechanical power via 
steam-turbine, dynamo, is about 4 pt'r cent., repnv 
senting u consumption of about 5 lb. of (X>al per 
B.II.P. liour. In the process of conversion, 90 \wr 
cent, of the h<*at of tlic coal is lost. Gaseous fuel 
is unchallenged ns a medium for heat distribution, 
as is electricity, according lo the lecturer, for 
power. There seems to be IHtIc to clioose between 
steam and gas systems for the puri)ose of such 
power production. The efficiency of electric power 
production Is expected to be slightly above 20 per 
cent, in one of the super-stations now being erected 
in this country, equivalent to 1 lb. of coal per kw. 
hour. Results of tests on the 36,000 h.p. Parsons’ 
turbo-alternator at Chicago have Indicated a pro- 
duction of 1 shaft h.p. per lb. of coal. 


BRITISH INDIA. 

Potash from Bitterns.— During ixicont months the 
attention of salt maiuifacturors has been drawn 
to the possibility of r<*covering potassium salts 
from the bitterns remaining after salt recovery. 
Recent (‘Xperlments by salt producers have demon- 
strated the possibility of obtaining potassium salts 
on a commercial scale from tills neglected source, 
and experiments on a larger scale are about lo 
be undertaken. 

Casein Industry in Bombay.- Before the war the 
Germans investigaled the pos.sibllity of obtaining 
ca.seln from India, and considerable^ qiianiilles were 
exiK)rt(‘d to G<*rmany in the years just preceding 
1914. But the casein then made wns under German 
direction. After the outbreak of war Iiidhin manu- 
faclnrers continued to make e.isc in in fairly large 
quantities, Init without technical guidance, and the 
(piallly produced was not very satisfactory. The 
Government heliied the producers, and the material 
is now made at various i)lac4*s in tlio Presidency 
by nieto-date methods. This induslry bids fair to 
as.sunie large projiortions in tin* near futun*. 

Substitute for Barley Malt. — Th(‘ Departmimt of 
Agriculture in India lias piiblislied recently a iiaiier 
in tlie chmnical s(‘ries dealing ^ith the investiga- 
tions earri(‘d out witli the oTijoct of finding a 
satisfactory substitute for barley in malting opera- 
tions. A large numlier of cereals was examined, 
and it was found that “Cholam” or .Tiiar. 
commonly known as great millet {Andropogon 
s'orffhum) is a good substitute for barley, allhougli 
it contains less busk; but this difliculty can be 
remedied by admixture w’itli malted paddy or bran, 
(’holam Is very largely availaliie iii India, and at 
viTy cheap rates. MailiMl foods wore prepared, 
ami exliibitcd publicly, and the results were highly 
satisfactory. It is to be noted tliat llie malt extract 
prepared from (?liolam liydrolys(‘s starch at a 
greater rate than barley malt i‘xtraet. although 
under identical conditions the ])roporlion of dex- 
trine to sugar produced Isgreat(‘r tlian with barley. 

Manganese Ore.— At a reamt meediug of man- 
ganese mining companies. tli(‘ position of mam 
gancse ore in India was ile.scribi'd by Sir Thomap 
Birkelt. During the past year the mining industry 
sunVred all the disadvantages arising out of war 
<onditions, and conse(|uently production was con- 
si<Ierably restricted. New ore format ions have been 
found at the principal mines, but the eost of work- 
ing has ris(‘n considerably owing to Increased 
wages. India has now to be prepared tor a serious 
eontingenev. Tlie (kiueasus mines will again re- 
open, and there are otlier mines in Egypt and 
Africa wlilcli threaten formidable competition. 
Egyptian and African deposits are more favourably 
situated than those in Tiidla forimttlng manganese 
oiv on the European marki't. and unless the 
Governim'iit helps tlie industry i»y various (‘onces- 
.vloiis ill regard lo transport, the industry has a 
very gloomy future before it. 


SOUTH AFRICA. 

A South Alrlcan MInt.-It Is officially antioiinw^ 
II Hie Senate that tlie GovernmenJ Ii'Ip"'!* 
atahllsh a mint in South Africa. A hill for that 
urpose will be introduced this ^m[on.—(Rcntct .) 

AUSTRALIA. 

Copper Production.— Telegraphic advices state that 
11 the (‘opix)r mines and smelters 
xcept the Mount Morgan 

ow suspended operations . — {The Times, May 8, 
919.) 
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Petroleum Discovery in New Guinea.— Thp Mel- 
bourne Age reports the discovery of great petro- 
leum wells of higli commercial value in the portion 
of New Guinea captureil from the Germans, and 
states that Information obtained by a party of 
expert Investigators from America has been con- 
firmed and amplitied since Australians occupied the 
territory.— (0/)/c/rt^ Mag 1, 1019.) 


CANADA. 

Organisation of Canadian Chemists. — The 

“Chemlsls’ Organisation t'onimilte(‘,” appointed 
at the Convention of Canadian Chemists held in 
Ottawa, May, 191'^, lias issued a preliminary reix)rt, 
which is to be submitted to the second conven- 
tion to Ik; held at Montreal during May 1919. The 
main reeomniendations are, brielly, as follows: — 
The (ask of organising chemists in Canada should 
be carried out by an entirely new and soparaU* 
organisation, for whicli tlie title “ The Institute 
of Cliemistry of ("anada ” is proi)osed. Tlie inein- 
b*‘rshlp to consist of Fellows and Associates. 
The qualifications for the Fellowship should lx?:- - 
(A) Graduation at a university after a fonr- 
year course with clieinisiry as chief subject: 
or (B) graduation at a university after a three- 
year course with chemistry as m.iln subject, 
followed either by a further year’s university 
training in chemistry, or l)y two years’ experi- 
ence in an approved laboratory; or (C) five ytairs’ 
active exporhmee - with a responsible position— in 
either pure or ai)i)lie(l clieiiiist ly, and the pa.ssing 
of an examination before a board npixfintcd by the 
Institute. This e.Yaminai Ion may lx‘ waived in the 
case of chemists already priictislng at the date of 
Incorporation of the Institute. The inininiuui age 
of Fellows to lx; 2") years, below that age the same 
qualifications to apply for the As.sociateshlp. An 
Associate to become Fellow on r(‘iching 25 years 
of age on the rcH.*omnieiulMUon of five Fellows, pro- 
vided he has practi.sed cliemi.sti*y for at least two 
years. All candldnt(‘s must satisfy tlu' (‘xamlners 
that they have Imd a good gf iieral education. 

The objects of tln^ new organisation would lx; to 
raise the status of the profession and so all met. 
the best Intellects; to have available an organisa- 
tion that could be consultod by the Government in 
times of crisis; to protect tlie public; and to assist 
chemists by ostabll.shlng regi.slration and employ- 
ment bureaux, a library, and centres for social and 
scientific inlcrconrsc.-- Clirm. J., April, 
1919.) 

Mineral Production in Canada.— The preliminary 
report of the ('anadian T)er)artincnt of Mines givc's 
the broad results of production, value, exports, 
etc. for 1918. The total value of metals and 
minerals won was §210,204,970, an increase of 
10*8 iK;r c(‘nt. over 1917, and of dl-.*! per cent, over 
1913. Out of 45 products Jisted, 18 reached their 
highest product ;<>u In 1918 or 1917. The output of 
copiK;r In 1918 amounted to 118,415,829 lb., an in- 
crease of 81 ix-r r_‘ent., gold slightly declined to 
710,520 fine oz., and silv(‘r docrea.scd by 4-2 per 
cent, to 21,284,007 fine oz. Tlie recorderl output 
of platinum was 39 crude oz. against 57 for 1917, 
bill; no definite record of tlie total recovery of tlm 
metnls of the platinum group has been obtained. 
Shipments are reported in 1918 of 8077 oz. plati- 
num and 13.010 oz. imlladlum. The amount of 
nickel prodiux'd wa.s 92,070,0.'J4 Ib., an Increase of 
9T4 per cent.; exports were 1,710,800 lb. of fine 
nickel and 85,707,700 lb. of nickel In ore, etc. The 
lead production w’as 43,840,200 Ih., an increase of 
34 per cent.; the lead In ores etc. exported rose 
70 and pig lead over 000 [x'r cent. Tlie total pro- 
duction of zinc was 33,003,090 lb., much of which 
was treated In Canada. Iron ores show a further 
fhlUng off to 206,820 short tons^The ore charged 
to blast furnaces was 2,242,1367 tons. Pig Iron 


production slightly Increased, the output Ixdng 
110,520 tons from blast furnaces and 30,425 tons 
at electric furnaces. Steel ingots and castings are 
e.stlmated at 1,893,000 tons, 120,000 tons being pro- 
duced electrically. The total production of. coal 
was 14,979,213 tons, or an Increase of 0*0 i)or cent., 
hut the Dominion still imports tlie greater part 
of the coal it consumes. The output of oven coke 
was 1,234,347 tons, averaging ()(i34 ton per ton 
of coal. By-product recovery ovens dealt with 
71*2 i)or cent, of the coke produced. There was 
a slight increase in petroleum output (304,741 
barrels), the greater part of the consumption being 
still imported. Other metals and minerals reported 
on are molybdenite, arseiiloiis oxide aild arsenic, 
asbestos (output 143,450 tons), chromite (21,994 
ton.s), fluorspar, graphite, magnesite (39,305 tons),^ 
pyrites (410,049 tons containing 38 i;)er cent, of 
sulphur), and salt, the output of which declined 
by 5 ptT cent. — {Ud. of Traded., April 17, 1919.) 


■TAFAN. 


Mineral Production in 1917 18.-^ The reports of the 
Japanese Bureau of Mines give the following 
statistics : — 


Mi no ml 

; Prod notion ' 

1 1917 

Production 
Jan. -Juno 
1918 


i Tons 

Tons 

Antimony 


— 

( ’liromito . . 

S,798 

1.173 

(‘opper 

0:L812 

41,787 

(5<)1(1 (lode) 

226,122* 

1 22,6:12 • 

Load 

iri,r)57 

2.419 

MainranoRo oi<‘ 


12.219 

.Milvor 

7. Ill, 720* 

3,166.344* 

TiinK>.(on 

721 

291 

Zinc 

53.8.V2 

. — 

Asphalt . . 

ri.sn 

1,414 

Coal 

. . 2'), 999,637 

13.999,017 

Lignilo 

1.^)0, 1.')0 

76,02;i 

Petroloum, cnid** 

2,srn).i59t 

l,220.968t 

Phospludo roLk 

119,682 

112, .519 

Pyrites 

119,426 


Sulphur . . 

116,120 

:i 4,903 


Oz. troy. t Barrels of 42 gallH. 

Tin; antimony production for 1917 was 30 ix'r 
cent , less than in 1910, and it is exp('ctod to remain 
stationary for Tlie n'duction of chromite i>ro- 

duced was largely due to the Unite<l Stat(;s 
embargo on imiHirts. q'ln' coppiu' oiilimt for 1917 
is coiKsidered to be orroneous, juid a large firm of 
iiK'tal l)iok<;rs corivct.s tJie ligiire to 89,750 tons. 
In any case there was a large; incn'ase during 1917 
w’liich may or may not be nialnlainiMl during 1918. 
Tlie 1917 lead production re))re.sented a 30 p<;r cent, 
increase on 1910, and ]argi‘ amounts of Australian 
eone*ent rates were import, (>(1 during the year. Tlie 
lirsi, lialf of 1918, for which a corrected figure of 
4252 tons is given, shows' a big decline which is 
largidy <lu<‘ to the falling otl' of Australian imports 
owing to high freights. 

The small rise in production of manganese' on* 
in 1917 Is exiK;cted to lx; followexl in 1918 by a 
50 iK*r cent;. de;crease*, also ohiedly ejn acex)niit of 
shipping dlflicultles, and for a like reason the zine* 
output, whiejh went up by 50 per cent. In 1917, will 
.suffer a big dreip In 1918. The small decline in 
tungsten output indicated by the 1918 figure's must 
al.so lx* attributed to lack of tonnage. 

The coal iiosltlon shows premilse* of still higlier 
prices as well as offincreased outputs, while tlie 
jKdroleuiij production will be adversely affected by 
want of well-boring apparatus. The importanli 
increase of 75 peT cent, in phosphate rock indicates 
the growth of the chemical Industry and the 
demand for fertilisers. The sulphur markets, ns 
the 1918 figures show, are quite Inactive, again 
for want of shippiog facilities,— ( 17. Com, liep., 
Feh. 19, 1010.) 
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UNITED STATES. 

The Government Nitrate Plants.— An announcement 
nuthorisocl by the Assistant Secretary for War 
suites that much constructive and creative work 
Is needed to adapt the Government nitrate plants 
to the requirements of i)eace and to the produc- 
tion of fertilisers. It has been decided to estab- 
lish forthwitli a civilian orj;anisMtlon, to Ik* called 
the United States Fixed-Nitrogen Administration, 
which will be under the joint control of the Secre- 
taries of War, Navy, Interior and Agriculture, and 
will take over the nitrate plants and other interests 
now administered by the Nitrate Division of tlie 
Ordnance Department. Mr. A. G. Glasgow has 
been apiminted first administrator of the new 
organisation. 

“ Colloidal ” Fuel. — The imperative need for in- 
creast'd supplies of liquid fuel, particularly for 
naval purrKises, has prompted American engineers 
to Investigate the problem of inooriKi rating solid and 
liquid fuels in such manner that the resultant mix- 
ture can be handled and utili.sed as ordinary oil 
fuel. The work was carried out under the auspices 
of the Submarine Defence Association with the 
assistance of the United States Navy Department, 
and the results are of im]mrtance as they i>romis<' 
not only const* rvation of oil find but also utilisation 
of low-grade solid fuel. 

T'lie use of pulverised coal alone necessitates tlie 
adoiition of special burning installations, and the 
difiicultles (X)miectcd with handling and storage 
render it impracticable as a naval fuel. Attempts 
made hitherto to blood any apiireciable proportion 
of pulverised solid with liquid fuel have failed 
because of the sedimentation e^' the solid. The 
jiroblem lias, however, now been solved by the 
special liicoi’iioration of a “fixateur” wlu*i*eby a 
liipiid of colloidal natiin* is obtained. By this 
nu'aiis per cent, of coal (05 per c(*nt. of 

which passes a 200-niesli screen) can be susi>ended 
in oil for sevt'ral moiillis without material se<U- 
menlallon. ddie composition of the fixateur, which 
is used to the extent of J iier cent., is not dis- 
clos('(l. Ollier substances (not spc'citied) are incor- 
porated, the iirojuTties of which have .some par- 
ticular Inrtuence upon the combust lou and (*barac- 
teristlcs of the fuel, c..(/., dispersion of .solid 
particles, ml.selbllity, viscosity, Hash ])oliil, melt- 
ing point, ash and sulphur content, drying, flux- 
ing, and enricliiiKmt with combustible dements. 
Some of the.^^^* sub.stances may remain In the final 
product, or, having fulfilled their function, may 
be distilled ofl’ for further usi*. 

One grade of (*olloidal fuel was devised to utilise 
soim; poor quality “anthracite riee ’’ eonlaiuiiig 
25-5 p(*r cent, of asli and having a calorific value 
of J0,t)00 B.Th.U. pm* Ih. : .‘IS^ ])or cent, of this was 
incorporated with 01] per evnt. of Pressure Still 
Oil, wax tailings, petroleum pitch, and fixateur 
running lS,.50r) B.Th.U. ix^r Ih. The product con- 
tained 10-2 TK'r cent, of ash and had a calorific 
value of 102,500 B.Th.U. per gallon. The calorific 
value of the llxatcMl oil itself was only 151,750 
B.Tli.U. per gallon. This increased heating value 
has an Important hearing upon transport costs and 
upon the steaming radius of ships. Further re- 
searcli was directed towards the blending of jx^tro- 
leuiu oils and eoal tars with coke and asphaltic 
substana?H. A stable liquid fuel was made up of 
oil 45 p(T cent., tar 20 ^er cent, and jiulverised 
eoal 35 per cent., thereby replacing over one-half 
of the oil. Asphaltic and free carbon particles in 
Pressure Still Oil may also be stabilised, thert*by 
rendering a low sulphur oil available for mebil- 
lurgical uses.— U* Colloidal Fuel: Composites of 
Oil, Tar and Carbon/* issued by The Submarine 
Defense Association, 141, Sroadway, New 
York,) 


165 R 


GENERAL. 

Sospension of Work at the A^onmouth Spelter 
Works. — Owing to the greatly Increased cost of 
materials and labour, and the consequent impossi- 
bility of comiucLing operations so ns to compete 
with foreign producers, the directors of the 
National Smelting Company liave decided to clo.se 
down the works at Avonmouth i>ending the advent 
of better conditions. We are Informed that exist- 
ing contracts will be carried out but no new w'ork 
will Ik* undertaken. The Avonmouth factory was 
planned on a very large scale primarily to treat 
Broken Hill concentrates (wlilch in pre-war times 
w^ere Kliipi>ed to Belgium and Germany) for the 
production of zinc and sulphuric acid. (See also 
this J., 1910, 01 u.) 

Chemical Industry and the Peace Treaty. — The 

official summary of tlie Tr(‘aty of Peace presimted 
to Germany by the Assoclate<l l‘owers on M.%v 7 
at Versailles imf)ose8 certain obligations on that 
country in regard to the supply of various chemical 
products. “Germany accords option to the Tnter- 
Allied Reparation Commission on dyestuffs and 
chemical drugs, including quinine, up to 50 per cent, 
of total stock in Germany at (he (Ime the Treaty 
comes Into force, and similar option during each 
six months to end of 1021 up to 25 per cent, of 
previous month’s outimt.” “ Germany is to deliver 
annually for 10 years to Fiance coal equivalent to 
the difference between animal pre-war output of 
Nord and Pas de Calais mini's and annual produc- 
tion during about 10 years.” Germany is also to 
give options to France and Belgium for nnuiial 
deliveries of 7 and 8 million tons of coal respec- 
tively. “ Provision Is also made for delivery fo 
France over 3 years of t>enzol. coal tar and sul- 
])bate of ammonin. The Commission has powers to 
postpone or annul the above di'liverles should tbe.v 
interfere unduly with industrial requirements of 
Gennaiiy.” 

The British Photographic Research Association. — 

Tills was the first Association to Ik* founded under 
the scheme of the Department of Selentitic and In- 
dustrial Researcli. liaving been Incorporated In 
May 1018. Besides the president, Sir .1. 

Thomson, and four vice-presidents it iiossesses a 
chairman ami a counial which, coiiiiiosc'd mainly 
of rcpre.senlativcs of the t wenly-thro'e assoclateil 
I linns, includes al.so Dr. IT. S. Allen, Prof. J. N. 
(^)llie and Sir Herbert , Jackson, 'riio director of 
rew'arch Is Dr. U. E. Slade, and the laboratory is 
meanwliile at University College. Ijondou, hut 
researcli work may bi* carrUnl out elsewhere under 
his general dlroi'tlon. 

Among the subjects ])roiK)s(*d for purely scientific 
investigation (the re.sults of which will he pub- 
li.shcd from lime to time) are: Tho fundamental 
pro])erties of silver haloids: the physical and chemi- 
cal projK'rtlcs of gelatin and oilier colloids; photo- 
chemical reactions; (*olloidal cliei.dstry; the theory 
of colour photography. The sub loci a of applknl 
research will Include ; —Dosensll isat ion and reduc- 
tion of seiisillvo materials, with particular refer- 
oncf* to instuisltlve spots in plates anil pajiers and 
to impurities in the raw maleilals; the eausos of 
the s]x*elfic elTtn'ts produced by variou.s samples of 
gelatin with a view to the improvement and 
ultimate standardisation of this product; apparatus 
and its material. Including enamels, alloys, etc.; 
jmper and carilhoard; colour photography. The 
Assoclalion will maintain its active Interest in any 
result, achieved In technical research until this 
result has lH?en adopted on a practical manufac- 
turing scale. Under necessary restrictions and 
subject to the approval of the Council, .specific 
researches may be undertaken for Individual 
toembers. 

A library has been founded, relevant scientific 
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i^rature will be collated and technical inquiries 
from members will be welcomed. The address of 
As^latlon Is : Sicilian House, Soiithamplon 
Row. London, W.0. 1. Secretary; Mr. A. O. 
Brookes. 


Protection of Oil Tanks against Lightning. — The 

problem of the protection of petroleum products 
contained in tanks and reservoirs af^alnst light- 
ning has been one on which llu' most dlvergcuit 
views have betm held, and the IV'troleum Execu- 
tive is to be congratulal(‘d on ils inilialive in juib- 
llshing a bullelln which enables those interested 
to obtain the views of cxp(‘ri(‘nced men on 
this subject. Although tlicory suggests that light- 
ning eonduetors should ])row of great service, 
practical hkmi have ilccldcd that etlicieiit theoreti- 
cal protect Ion not only adds to the exiKUise of 
construction, hut is a real sour(*e of danger owing 
to the llahllity of sparking t.akiiig plac«^ l)etwf‘<‘n 
the lightning rods and tlie steel structure of flu‘ 
tank or I’cservoir. '^riie g<ujcral opinion Is that 
the tanks a<’t as etfieleni lightning condueiors, 
and In the majority of cases tli(‘ vi('w is expressed 
that the angular porlioris of the framework and 
of the handrailing round the top of the tank 
should he slightly lenglheiu'd and i)oint.ed In ord(T 
to efliciently carry otT hrusli diselmrge. Sir Oliver 
Lodge emphasises the fad that he could not recom- 
mend the attachment of any lightning eonduetors 
to tanks or reservoirs containing petroleum pro- 
ducts, but In oi)])o.sitlon to the major con.seiisns 
of opinion he would ])rercr the steed sirueture not 
to convey electric current at all. and to obviate 
this he would avoid angular i»oints on the toil 
of the tanks and make no provision for elficient 
earthing of the tanks wifii the ground. As the 
n^siilt of many in<iiiirie.s and eonsideral ions, it 
may be stated fairly detinitely tliat in order to 
prot(‘ct storage tanks froiu lightning to the best 
advantage, the tanka should be itrovided with a 
large number of points and edges along the top, 
capable of elVe'ctually dispersing an induced elect rie 
charge; that there should be no resistance between 
the tank and the earth, and if built, on a concrete 
foundation or on dry soil ))rovision should \m 
made for elliclent earthing i)y means of copper 
conductors and earth plates. Tlie reeomniendat ion 
of Sir Oliver Lodge that vent pii»ea from which 
gases are likedy to esciipe should lx? surrouuded 
with a metal cage efliciently connected with llie 
pipe is worthy of general introduction . — {hujuiry 
into the Protection of Oil Storafjc Tania aoahtst 
Lifjlitninff. With a incmoramlnni hjf O. I^odfjc. 
lUiUetin Xo. L Jf.M. Petroleum E.recutivc, 11. M. 
Stationer}/ Office, 2d.) 


Dutch Margarine and Rutter Industry,- P»cfor(‘ 
the wuir the annual production ainonnted to about 
.*10,000 tons hutr.'U' and 100,000 tons margaidnc; 
30,000 tons of the latter was for home cou.suniptbm, 
and 00,000 tons wml to England. The margarine 
Industry was n])lc to d(‘v<dop to such n degree 
because* (dieap rjiw ni.it<Mi;il was availabk* from 
America and sufllcient milk was produced at home. 
The adulteration of hiilter was practised, particu- 
larly in ^^)rth Brabant. Tl)c butter from that 
quarter usually bad a bly^h Reiehart-Metssl value, 
as tb(' makers mixed margarine with it so as to 
be within the lowest R-M. value allowed and sold 
the mixture as pure butler. This adulteration 
proved detrimental to the farmers and Dutch 
butter no longer eommanded a high price on the 
market. Besides margarine, the Dutch Board of 
Agriculture permitted rblxtures eontainlug 35 or 
05 per cent, butter and 05 or .35 per cent, margarine 
to be supplied In Holland.— (0/f cm. VntHchmi, 
No. 12, 1019.) 


New Kaoliii Deposits in Norway.— Nfw strata of 
kaolin Iiare been discovered in thiplsland of Bom- 
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holm, rrellmlnary Investigations Indicate that the 
dcfwslts are rich and that the quality Is of the very 
b<\st . — {Berllngske Tidende^ Mar. 1919.) 


1 seaweed.-A factory has been 

built in Norway for the manufacture of “ Norgln’^ 
and “ Tnngln ” on a large scale from seaweed. The 
former substance is similar to size, and is used 
as dressings for cotton and linen fabrics and by 
painters for the preparation of inside walls and 
ceilings. It is soluble in cold water, and therefore 
more easily applied limn ordinary size. It Is also 
ns(‘d In the luamifactnre of soap, buttons, India- 
rubber hose pliH's, oil paixu* and Imitation leather. 
“ rangin’’ is a powder with special medicinal pro- 
perties for iis(^ in bath-water and is recommended 
by the medical faculty. The seaw'i'cd undergoes a 
.special treatment iimtuMliately after collection to 
prevent premature d(‘eay. The thick stalks, which 
are esf)eclally valuable, are barked, sliced, pressed 
and subjected to various chemical processes before 
tlie pro<lncts are eoinplete.— (TcA-aisA: Ukchlad, 
Mar. 21, 1919.) 


Neutral Palm Oil.— At a meeting of the Acad(‘mie 
d’Agrleulliire, M. Lindet gave a reaumd of a i)aF)er 
on neutral palm oil by M. Paul Ammann, director of 
I lie laboratories at the Eeole Doloniale de Nogent. 
It is known that palm oils jilways show a marked 
laneidlty, indicated liy a high acidity and disagree- 
able CKlour; this rnneldity Is dne to the splitting 
of the fat by enzymes ])r(‘sent in the vc'getable tissue 
during the period Avhon the fruit Is subleeted to 
excessive rlpcming (in order tliat it may easily be 
detached from tlie (‘ones), and din ing the prolonged 
treatment of the fruit in pits or in vessels so that 
they may more (‘asily glv(‘ up tludr oil when rriokod. 
M. Paul Ammaiiri explains that the cones can be 
d(‘tacbed before they are eomplidely rijw* and 
cooked immediately In wat(‘r; by this means the 
fruit can be just ns easily detached, and the acidity 
of the oil produced dot's not exceed 02 iier cent, .as 
compared willi 14 — 15 per wnt. frequently met 
witli. These mmlral oils can be used for edible 
purposes.— (Z>c/)fVAc Col., Feh. IS, 1919.) 


Mining Situation in Granada, Spain.— The .acting 
British (.’onsiil at Malaga reports that, with the 
Jollowing exceptions, mining operations have been 
nearly at a standstill During the iiast year a 
Belgian company raised .5000 tons of lead ore: 
three British lirms mined ahout .5(;5,(]00 tons of 
iron ore; the mercury and calamine outputs were 
only 1771 kilo, and 90 tons resp(*ctively ; 400 tons 
of wolframite was e.xtractefi by a I’arisl.an com- 
pany. (}uih‘ ix'cently (1919) a lU'wly-formed com- 
pany h.is been (‘Xjiloiting the \volfram deposit with 
1*011 .si ( liT; I hie s u < ‘Ci'ss . 

’The province eoiitalns some rieli and extensive 
drposits of iron, lead, eoppi'r and zinc ores; also 
lignite and some asbestos, l)ut in every case 
exjiloiiai ioii is l(*ft to foreigners, the Spanish, and 
(‘.specially tin* Andalusians, bt'ing very lacking In 
(‘iiteriu’ise. It is rejK>rt(al ttiat a eoinjiany Is 
aliout to commmice the mining and distillation 
of lignite.— (Rf/. of Traded., Mar. 13, 1919.) 


Mineral Wealth of Austria-Hungary. — The Deutsche 
Mlf/rmeiuc Zvitumj pnlilisbes an abstract from a 
l>ook liy Dr. Tertscli, of Vienna, on the ndneral 
w(*allli of till* fornuT Austro-Hungarian Empire. 

In German Bolioiida the rich deposits of w'olfram 
and radium, and the graphite mines In Southern 
Bohemia, would be invaluable to German indus- 
try. German Austria is rich In Iron and does not 
lack graphite for the iron Industry. The molyb- 
denum and quicksilver mines will doubtless come 
into the possession of the Slovenes. Should the 
Czechs retain Slovakia and the Rumanians Tran- 
sylvania, the future Magyar State will contajin 
practically no mineral wealth, whereas Rumania 



Vol.XXXVm.. No. 9.] 


REVIEW. 


16 Tr 


will become a rich land. Austria was completely 
Independent of foreign supplies of iron, antimony, 
mercury and radium, and was practically Indepen- 
dent of Imported lead. The country dei*ended to 
a considerable extent upon foreign sources of zinc 
and silver, and the home production of copper, 
tin, bismuth, arsenic and platinum was less than 
10 per cent, of the total requirements. In the 
years 1010-13 the total consumption of. metals in 
Austria-Hungary was 24,734,370 tons, valued at 
330 million kroner.— (71 (/. of Trade J., April 3, 
1010 .) 

Metals Required for the German Steel Industry. — 

The supply of metals required for the German 
stet'l industry Is the subject of a recent mono- 
graph by Beyschlag and Krnsch (1018), who arrive 
at the conclusion that sufflcient luolybdenum and 
vanadium can he obtained from home sources, 
but nickel, chromium and tungsten mu.st he im- 
ported from abroad. 

In 1013 Germany consumed about tlOOO tons of 
nl(*kel and 100 tons of cobalt. AlK)ut 500 tons of 
the former was obtained from the nickel-cobalt 
ores of Frankenstein, SchneelK'rg, St. lUasien and 
Sohland, and the remainder from New (Caledonia 
and Canada, sources which must be tattped again 
after the war. All the chromium used has hitherto 
been imported. In 1013, 23.251 tons was obtained 
from New Caledonia, Rhodesia and Turkey. In 
the same year, 400 — 500 tons of tungsten was 
(‘xtracted from native ores, out of a total consump- 
tion of 4500 tons, the imported material coming 
from Spain, Portugal, Argentina, India, Australia, 
Malaya, and England. Prior to (he wair, molyb- 
denum w'as used in Germany sol(‘ly as a .source of 
chemical preparations; only in tin w’orks at Tenl- 
schenthal was ferro-iiiolybd<'num produced for 
exi)or( to England. The b(‘st nativ(‘ source is the 
Mansfeld copper schists, which contain 5 per cent, 
of molybdenum ore; and tlie wulfenite d('p()slt at 
Werdenfels in llollental near Garinisch still aw'alts 
exploitation. 'Vhe total lioine demand could lx* | 
nu't by the vigorous working of (he native coppi‘r j 
schists. : 

q3i(‘ demand for vanadium w’as very small before j 
!01l: to-day it is from (lOfl— SOO kilo, per month. ' 
iiennan South-West Africa (Ot.avi) formerly sup- j 
idled r»0 — 150 tons of mottreinlle, containing 8-10 j 
per cent, of vanadium. Iron ores and clays have 
a small vanadium content, ami slags show' 0-5 — i 
0-7 i)er cent, vanadium; the co])per schlst.s also ! 
contain this metal. Foreign sources of supply are. ! 
Colorado. Utah, Pennsylvania,, New' Mexico (Siena j 
de los (hibellos), and Peru (Mina Rapros). In 
1911 the last-named produced 2151 tons of ore, 
cqu.al to three-fourths of the W'orUPs production. 
The German demand will ])robably l>e about 18 
tons, and this should be obtained by recovery 
from slags. 

Till' authors advise the accumulation of a reserve 
of the above metals, suflieient to last 5 years, wdiicli 
could be used instead of gold for covering the 
issue of i)aix'r cuiTency. The State should acquire 
(metric tons) : — nickel 20,000, chrome ore 150,000, 
wolframite 10,000, molybdenum 750, and vana- 
dium 45. These would have a total value of 
841*75 million marks (about £17,000,000.)— (If c/all 
u. Erz, Feh. 8, 1910.) 

Future of the German Nitrogen Industry. — Negotia- 
tions have taken place bet W'^en the German Imperial 
Economic Office (Reichswirtschaftsamtl, the Im- 
perial Treasury and the representatives of the 
nitrogen industry for the purpose of founding a 
State nitrogen monopoly. These have now been 
concluded, and as a result it Is propofiKHj to estab- 
lish a State Syndicate of the Nitrogen" Industry, 
similar to the potash syndicate* with a compulsory 
number o£ shares, but not Interfering with the 
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independence of the individual entenulses.— (Rd. 
of Trade J., May 8, 1919.) 

German Potash Industry.— Conditions of production 
were discussed at a recent meeting of representa- 
tives of the German Potash Syndicate. It was 
pointed out that the restriction of output gravely 
prejudiced the immediate fiiUire of agriculture and 
that tlie effects would be spi^cially marked in this 
year’s potato crop. Spring manuring has been 
almost wdiolly omitlcHl, and the autumn manuring 
was iincertain. Owing to (he slo))pagc of sales from 
November 1918, the year’s output of i»otash had 
b(‘en only 1,020,000 Instead of t he exi)ected 1,200,000 
metric tons ns against 1,004,000 tons in the preced- 
ing year; and lack of coal conscfpicnt on l]u‘ wagon 
position liad made Impossible the ac'cninulation of 
re,servcs. The workers returning in large numbers 
from ti\e front could (lierefoie he (*mploycd only on 
unproductive w'ork. The higher wag«‘s payable for 
a shorler working day with a reduc<‘d output, 
tog(‘ther with the enormous rise In Uu‘ pilee of 
materials, had increased the cost of production so 
mneb that even with sabs at the advanced prices 
tixed In .Tuly 1918 the works would have to close 
dow'u. Orders for 140,000 wagon-loads of potash 
for German agrlenllure were already in arrear. 
A later review of the industry emphasises the 
necessity for a check in tlie met* Indween the 
mounting prh*cs of food nndJabour and expresses 
groat satisfuetioii that negotiations liave been 
entered into at Sjia for tiie resumption of exports 
io Amcrfca.--(Z. aufjeir. Cfirvi., Frh. 14, Mar. 18 
1919.) 

I The Linoleum Industry in Germany. — The German 
j ]inol(Mim industry ha.s been almost completely In- 
I ac(iv(‘ during the war. and in trade circles the 
j outlook is pessimistic, for althougli the demand for 
! linclcum is very gnxit neither makers nor dealers 
I liave stocks, and It is considered unlikely lliat the 
j manufacture can be n'sumcd Ix'l’ore (be end of the 
' year. .lute and cork might, at need, bo roplacHxl, 
v.y.. by paper, but there is no substitute for liu- 
.s(mm 1 oil, and that will be requinMl by the margarine 
factories for a long time to come. To import lln- 
seed oil for making linoleum, i-veii if it were pos- 
sible, is out of tile (piesthui owing to the cost. — 
{Z. anyew. Glunn., Fvh. 18, 1919.) 

Union of German Technologists. — ,\t a meeting held 
at Eis(‘iiach on February 8 and 9. 1919, tlie recently 
formed “ TTnlou of Technologists ” (r/. this J., 1919, 
12t» n) adopted a const P ut Ion ami rules. Reports 
from ;ill jiarts of the country on the campaign 
for the more active (larticipation of technical 
experts in ailministrative and political life Indi- 
<*atcd th.it tlie greatest siKvess liad been attained 
in Whrteml)(‘rg, where all technical questions aris- 
ing in tile Chainlxn* must Ix' rcfernal to n tts;*!!- 
nic.*il commission. The committee was emix)W'erf‘d 
to arrange for the publication of a daily newspaper 
<hwo(ed to (lie interests of technologists. A resolu- 
tion, addn'ssed to tlic National Assiunbly at 
Weimar, stated tliat ns technical workers w'ero 
indispmi.sjible lo the reconst met ion of national and 
industrial life, they were entitled lo participate In 
all de<-lsloiis affecting the welfare of tiio State. — 
(Z. avyrir. Ghrm., Fch. 21, 1910.) 

Mineral Wealth of the S.W. African Protectorate.— 
Diamonds constitute Ihe most valuable mineral 
product, of this former German cxilony. They 
w'civ disoover<‘d in 1908, but are now nearing 
exhaustion. They omir in a coastal strip of 
gravel which does not extend more tlian 15 miles 
inland. The yield for 1913 W’as 1.284,727 carats, 
w’orth £2,098,600, which was over 20 per cent, of 
the world’s output, whilst In 1914, up to August, 
5,400,000 carats, valued at £9.250,000, had been ' 
gathered. In quality the diamonds resemble 
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Brazilian stones; they are sinnll, but the size 
increases from north to south. Tlie la ripest stone 
weighed carats, the average is from a llfth 
to a sixth of a carat. The diamantiferous gravel 
varies from 4 in. to uO ft. in thickness, and the 
richest holding.s liave yi(‘lded 200 carats per cubic 
metre at a working (‘ost of 2s. 2d. iku* carat. The 
Industry has been (Tovernment coni rolled since 
1900, and the Kolonl.Mle Mergb.iu Ge.seJlschafl dis- 
tributed during 11)10 - dividends amounting to 
112 times its cajiital of £.j 02."). Tlie highest divi- 
dend was o800 per cent. A n‘cent deve]o])nient 
of the diamond industry is the fonuallon of a 
powerful company to drt'dge the ocean bed along 
the coast and the diamantiferous dei)osits of th(‘ 
shore. The existence of a iarge diamond piiK‘ has 
been known for soim‘ years. 1’he Government 
takes 40 per cent, of tlie proceials. 

Copi>er ajjpears lo be an iiu re.isingiy proiluclive 
Industry; the chief d(‘posits are In the Otavi dis- 
trict; other are.as are Khan and Ida in the 
Swakopmund, and Sinclair in tin* liiKlmitz Kay 
districts. Exports in 11)1.3 were worth X31)t;,000. * 

The internal trade lias luam insignilic.ant ; the 
towns and villages are few; only In WlndhoLdv 
do the EuroiM'nn residents exeeial 2000. The G(‘r- 
mans have discouraged foreign interests and 
immigrants; there are natural barriers lo the Pro- 
tectorate by land .and l)y .sc'.a, .as tlu‘ ports are 
unftivourable. Exports wt'iv diamonds .and copi>er, 
and protiis were external; but development of the 
(X)ppor industry may now give rl.se lo a poiuila- 
tlon with local demands that will sfimnlale 
Internal trad(\ (Termaii aioney w.as, howev(‘r, l>eing 
invested in ►Soiilh-West A trican farms. Eitllemorc 
than 1 i>er ctmt. of the trade crossed the land 
frontiers, but witli present railway facilities land 
trade may Ih:‘ exjjected to develo{). In spile of 
German exclu.siv(‘ne.s8 tlu' Protect ora t(! has not been 
a financial success, and with I lie waning diamond 
industry the outlook was not luoinising.— (/h/. of 
Trade J., April 3, 1019.) 

New Manganese Ore I)epo.sits in Panama. H.AI. 
Consul at Colon rejiorts lhal new ‘‘bedded ” and 
outcropping deix)sits of manganese on' have been 
discovered near Ko(iueron in the valley of the 
Chagres Kiver. Part of tlie ore is broken up in 
boulders weighing as mneh as 1,50 tons. At two 
mines already started ;I0 — 10,000 tons of surface 
ore is In sight. Finer ores, which are bedded in 
clay, can be coneeni rated at a V(*ry small cost. At 
present there are two routes by which these pro- 
perties may be reaelie<1, and it is probalde that a 
railway will be built to Nombre de Dios, S mlh*s 
away. The Koaueron Kiver e.in jiroduee adequate 
W'ater power for eontemiilated opca'allons. — (Bd. of 
Trade J., April 21, 1010.) 

Mineral Kesouri;c.s of Guatemala. — ProsiK'cUng 
presents unusual dimculties in Guatcmiala l)ecause 
of the thick vcgiiation in some places and lh<‘ 
heavy capping of volcanic ash in olliers. It is 
believed, however, that with improved shipping 
facilities the exploitation of a number of miiieraJs 
would be commercially feasible. There is a larg<^ 
area In Guatemala where gold is known to exist 
in small quantities. Tw^o companies are at pre.sejit 
working this field, but operations have l>een 
hampered by wuir conditions. There are no silver 
mines in optwatlon in Guatemala, hut .some were 
formerly worked at Huehmd.enaiigo and Chiqul- 
raula, and there are several localities which could 
be exploited advantageously. liOad deposits are 
fairly numerous, principally In the north-western 
districts, the ore carrying a low* silver value. One 
small company at present mines lend, chiefly for 
local consumption. 

Zinc Is found in several places, but chiefly in 
Chlauimnla, where it is general^ associated with 
lead and some copiMjr. Some of the concentrates 


were exported during the war when high prices 
prevailed. Traces of copper are found In various 
districts, but tliere are no deposits of sufficient 
Importance to warrant commercial development. 

The iron ore deposits of Guatemala, tliough of 
high grade, are of little importance. The chrome 
ore iields are said lo be quite promising, higli grade 
deposits having bwii found in several districts. 
About 2000 tons of ore w^as exported during 1018. 
JAmestone is found in large quantities and Is used 
111 conjunction with a siliceous volcanic ash for 
milking cement. Coal deposits have been found 
but reipiire further investigal ion. Graphite also 
oeciirs. 

A large quantity of mica lias been exported to 
lli(' TJniUal Stales during tlie war, and (‘florts are 
being made to continue the working of the mines. 
A good grade marble is found in quantity. Nitre 
and sulphur are wairked by the Indians to suptily 
loca 1 needs. 

Titanium, mercury, antimony, and molybdenum 
are all know n to exi.st in Guatemala, but no eilorts 
are being made to exploit tliem.--fr/.*V. Com. Rep., 
Jan. 3], 1019.) 

Secondary Metals in 1917.— A report by J. P. Duii- 
lo]) treats of tlie elVorts made In the Unlt(*d States 
to utilise metalliferous waste of all descrlj)! ions 
in place of new or primary metal, and gives details 
of the classification and treatment of copiicr, load, 
zinc, antimony, tin, aluminiuin and nickel. The 
author mentions that the value of the Krilish Army 
salvage for three years was estimated at 
SfiOO.OOO.OOO, out of malorlnl wlilch formerly w‘ent 
into the .scrap heap. 33ie price of steel from the 
oiHui-hearlh furnaces nariaiiusl practically the same 
on ac<roiint of the use of clieap steel scrap. By the 
use of the naval gun factory of its owm scrap, tlie 
U.S. Government wais saved $308,775 in 1017. To 
use the scrni> to tlie best .advantage a series of 
specifications wi'rc drawui up wliereby the materials 
w'ere classified as regards sizi' and purity. The 
Eastern Brass and Ingot (’orporalion established 
several plants for briquetting ma(*lilne turnings for 
nianufactiin'rs, adopting enormous jiressures witli 
a shaiq) sliock in such a m:mn(*r as to expel the air 
liefore the .shock is ilellvered, tlius pri'venUng the 
disintegration of tlie ingot, wlicn fed into a Iiot. 
crucible, and also otTecting a rednclioii of about 
80 per cent, in lossivs by oxidation. Apart from 
tin, the methods used for the re-snieltlng of the 
mui-fcrroiis metals are much the same as those 
ad<)i>lcd for new iiH'tni, except that the iluxes iiscsl 
hnv<* to 1>(» cnrefully cliosf'n in ordiu’ to avoid exces- 
sive losses by oxidation. 

iiie seeimdary tin recoven'd in 1017 amounted to 
about one-fourtli of that imyiorted, and was valued 
. at. about $21,000,000. liie lln-plale scraji is de- 
j tinin'd liy one of thnu' f)roc<‘s.s(‘s— the' eli'ctrolytlc 
! alk.iii, the elilorine, or the alkali sal I pel re process. 
Tiio iirsi ynids spongy tin for n* srm'ltlng, the 
second tin let raciiloridi* for tlu' silk Industry, and 
llie third tin oxid<‘. iiu* total nsovery from this 
soiir<-e was .3.3.30 tons ( n*presenting about 27 to 
32 lb. of tin per loii), or about; one-ninlh of the 
amount used in 1017 for this iniriiose. The plants 
e.stnblisluMl have not b(*(*n working to their full 
capacity, as h(*yond a ciTlain radius the shipment 
costs render treatment, unprofitable. A great 
(‘conomy In tin lias been etTeeti'd by the less extrava- 
gant use of the metal In^ soldiTs and bearing metals, 
and some useful firoved forniulie are given in wliieh 
Ihe iiereentage of tin is greatly curtailed without 
lo.S8 of efficiency. 

The statistics quoted show fully that the secon- 
dary metals have as much claim to the manufac- 
turer’s attention as the primary metals, and upon 
their economical use depends much of the future 
prosperity of manufacturing organisations.— (If. S. 
Ocol. Hurv., Feh., 1919.) 
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PERSONALIA. 


Prof. F. Soddy, professor of chemistry in the 
University of Aberdeen, has been elected to the 
newly established second chair of chemistry In the 
Untversity of Oxford. 

The Poyutlng Chair of Physics in the University 
of Birmingham has been lilled by the appointment 
of Dr. S. W. .T. Smith, assistant professor at the 
Imi>erial College, South Kensington. 

The death is announced of Prof. J. J. T. 
Schloeslng, the well-known agricultural chemist, at 
tile advanc’cd age of ninety-four. 

Dr. A. A. Boon, who has been on the teaching 
stnfl' 8inc*e 181)8, has Ixvn ai‘polnted professor of 
chemistry at the Iterlof-Watt College, Edinburgh. 
Dr. Briggs, head of the department of mining In 
tile same College, ha.s been promoted to the status 
of a professor. 

Mr. W. A. Walmsley, manager of the Clayton 
Works of Messrs. Hardman and Holden, Man- 
chester, has been appolnled cliemlst to the O>r])ora- 
tion of Glasgow to superinlerid the distillation of 
tar, amnioniacal licpiors, etc. 

The widow of the late Col. Bertram Hopkinsou, 
profovssor of mechanism and applied mechanics at 
Cambridge Univm-slty, has oifered £2000 towards 
the endowment of a new chair In the same uni- 
versity to be ^called the Hoiikinson (^hair of 
Thermodynamics. Further sums amounting to 
£1750 have been promised by others. 

The delayed list of “ New Year’s ” Honours has 
now iK'on published. A baronetcy of the United 
Kingdom has luxm conferred on Mr. (Charles 
Gnamway, chairman and managing director of the 
Anglo-Persian Oil Co., litrl., and immediate past- 
president of the Inslltutlon of Petroleum Te<‘h- 
nologlsts. The honour of knightliood has lx‘en 
conferred upon Mr, W. S. Glyn-.lones, Secretary 
and Registrar of the Pharmaceutical Society; and 
upon Prof. U. A. Gn'gory, for inany years acting- 
editor of Nalurc and organiser of the British 
Scientific Products Exhibition lield last year. 


REPORT. 

’IHE PRODUCTION OF OIL FROM CANNEL 
(^OAL AND ALLIED MINERALS. 

The .special committee appointed by the Instilie 
tion of P(‘trolenrn Teclniologists has now presented 
its final report. As the outcome of the interim 
r(‘iK)rt issued in August last (this .J., 1J)18, Mn). 
a company lias been formed to produce oil from 
bituminous material, to manufacture domestic and 
Industrial fuel, and cognate obji'cts. The companv 
is styled the Midland (\>al Products Co,, Ltd., anil 
has a capital of £100,000, which has iM^mi fully 
subscribed. A site h.is Ix'on chosen in th<‘ centre 
of the Midland coalfield wliich is adjaccuit to tfirw 
shafts now hringing up various grades of coal, 
served by three railways, and generally well 
adapted for carrying out the oiH'ratious mentioned 
In the Memorandum of Association. Large w’orks 
are to be erected, but the comiiany is not to con- 
fine Its activities to tlu‘ district in w'liich these are 
situated. The nmlertaklng Is not in receipt of 
Government assistatK*!*, nor is it interested In any 
particular type of retort or proc-ess. The develop- 
ment of this industry lias resulted in the pro- 
duction of various designs for new types of retorts, 
some of which are technically unsound, and it Is 
anticipated that the company will be able to 
ftilfil a very useful function in investigating new 
types of retorts, and in determining the most 
profitable use and method of treatment of any 
particular material, thus helping to establish the 
industry on a sound commercial basis. 


PARLIAMENTARY NEWS. 


HOUSE OP COMMONS. 

Export of Bleaching Powder. 

Sir Kingsley Wood asked wdiether the President 
of the Board of Tjade was awanj that German and 
Austrian bleaching powder is olTered in the market 
at £11 10/). iK?r ton delivered in Sw'eden; and that 
British manufacturers have Ixnm unable to ship 
freely to Swe<len Ix^cause of the time lost in obtain- 
ing guarantees from Sweden and export licences on 
this side; and if he w'onld give an umlertaking that 
tliese licensing restrictions and guarantees from 
neutral countries shall Ik^ abolished. 

Mr. Bridgeman in reply said he Imd no informa- 
tion to enable him to rei)ly to the first j>art of the 
<luestion. There has In a few' cases been some 
delay in tiie issue of licences for the export of 
blea(‘hiug powder to Swedtm, owing to the necessity 
for obtaining guarantees against i(‘ (‘xi)ort, but an 
arrangcmient has been made with llie Inter-Allled 
Tr/ide (’ommlttee in Sweden tliat as soon as 
guarantees have been issued the' immlKU’s of such 
guarant(‘es, wdth certain oilier particulars, should 
he telegraphc'd to the Export Licence Department, 
which will i/romptly issu(‘ Uh; necc*ssary licence 
without waiting for the actual guarantee. By this 
arrangement the delays complained of should to a 
great extent be removed. (A])^l 2h.) 

The Budget ^tuteinent. 

One of lh<' (diief proposals for tlie new financial 
year is the initial ion of a sclumie of Imj/erial 
Preference, nndiT whicii exisling dnlies on munu- 
factunsl art teles and on consumable commodities, 
other than alcohol, coming from the Dominions 
wdll 1)0 reduced by one-sixlli. Tlie loss of revenue 
liieroby enlalled in resix'ct of sugar will be about 
£500,000, only 7 per cent, of the imports of this 
material coming from Empire sources. The excise 
duty on b«‘el sugar in this country will redneetl 
accordingly. Tlie reduction in revenue on motor 
spirit, 18 ]>er cent, of wliicli is supplied hy the 
Empire, will be about ff)0,000. The rate of prefer- 
ence on spirits will be 2.s’. Or/, a gallon, charged as 
( xtra duty on foreign spirits, aial lids W’lll involve 
a loss of over £.”*.000,000 in a normal year. The 
income tax is to be left uiiclmngr'd iiending the 
report of the Royal Gommission, th(‘ death duties 
lo Ix' iiK-ixaised, hut tlie excess profit. s duty to be 
naliicerl from 80 per cent . to 40 per cent. The duty 
on proof spirit to Ix^ Increased from 50x. to .^O.*?. a 
gallon, and tliat on Ikhm* from 50, v to 70.v. a standard 
l)arrel; the average gravity of the latter not to 
exceed 1040 (existing limit 10;’*2).— (.\pril 20.) 

Fertilifirrst. 

Ill answer to Ca]»t. ’I'errell. Mr, Kellaway stated 
tliat tli(‘re is no shortage of nitrate for mse on the 
land, '^riie Ministry of Munitions is r(‘ady and 
willing to dispose of its stocks of nitrates, but 
there is at present no appivciahle demand from 
farmers in tills country. The i)iice is fixed by the 
Board of Agriculture at £20 a ton. 

The same member asked the i ’arilamentary 
Secretary to the Board of .Vgricullure what steps 
w'ere Ixdiig taken to Iowan* tlie ]>ri(‘f' and increase 
the supplies of fertilisers. Goinmander Eyres- 
IMoiisell replifHl that the prices of artificial ferti- 
lisers liave Vieen fixed by Orders issued by the 
IMinistry of Munitions up to May 81, 1910. In the 
cases of sulpliate of ammonia and superphosphate 
the prlws fixed were less than the 00 ^ of pro- 
duction. Active stefw have been taken to Increase 
the quantlt.v available for agriculture, and in con- 
sequence this has been larger than in any previous 
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year. It is not proposed to continue the fixing of 
prices by Order during the coming season, but the 
Board is endeavouring to arrange by volunhiry 
agreements among the makers that fertilisers shall 
be sold at reasonable prices.— (May 1.) 

German Munition Factories 

Sir A. Steel-Maitland, In response to Sir K. Wood, 
intimated that the Ministry of Munitions arranged 
to send over at intervals representatives of various 
British industries. In all, four missions were to he 
sent, one of which was a Cheniical Mission. Ihis 
has already returned and reported with regard to 
iKiison gas manufacture, and has Aet to furnish 
reports of otlier matters. It wa.s felt, however, 
that a commission representing chmuienl manu- 
facturers should also be sent witn the object of 
studying (lerman chemical inamifact iircs from a 
commercial point of view, and arrangemenls for 
this were undertaken by the Department of Over- 
seas Trade. Some delay has arisen iMX'ause it 
was found difficult to make arrangements for 
parties of more than six or eight at a time, while 
the Association of British (diemleal Maimfaeturers 
urged that the group of industries eoncorned could 
not he ade(piatolv repn'sented by a party of less 
than twenty. reidy has, however, now lieen 
received from the Governor of Cologne tlmt, a com- 
mission not exceeding twenty inoinbers can b(‘ 
received at an early date, provided that not less 
than seven days’ notice Is given. The Association 
of British Chemical Manufacturers lias lanm ad- 
vised accordingly; arrangoimuits are now being 
made, and the military aulhorilles are anxious to 
co-operate in every wa> in their power.— (May 2.) 

Benzol 

Sir A. Geddea informed Mr. .Toynson-T licks that 
of the 1577 gas undertakings in the CniliMl King- 
dom, ISfi have installed oil-washing idants and tlOO 
tar-wnshing plants for the iiroductiou of benzol. 
The Board of Trade has no power to eoinritd gas 
umUrtakings to provide themstdves with sneh 
plant. — (May 6.) 

Britisk-Amcrica Nickel Corporation. 

Replying to Mr. Hugh Edwards, Sir A. Geddes 
stated that H.M. Governinent is in a position, 
should occasion arise, to exercise complete control 
over the business of the British-Ainerica Nickel 
Corporation, but otherwis(‘ no conditions are im- 
posed on the actual conduct of tliat business. The 
Government has appointed repr(‘sentative,s to tlie 
directorate, and has advanced to the Corporation 
13,000,000, wlilch is secujed by the Issue <»f (> iH‘r 
cent, mortgage 15-year gold bonds. The first rc'pay- 
ment of §250,000 i’or the redtmiption of the Ponds, 
due on February 1010, has not been paid ami the 
Corporation has been granted permission to po.st- 
pone payment by H.M. Government, which has 
neither recelv<‘d nor asked for any coini>ensation 
for this accommodation. — (May 5.) 


LEGAL INTELLIGENCE. 


AmJCATioN FOR Use of Exemy Patents.— On 
April 23, before the Controller of Patents in the 
Patents Court, London, an ajiplication was made 
by Morton Snndour Fabrics, Jd-d,, of Carlisle, for 
licences to ii.st! certain i)at3CJits of the German firm 
of Bayer & (!o. for the manufaeture of dyestnfl’s. 
The patents in queslion were Nos. 29138/011, 2373/09 
and fe98t)/09. The lirm 1m d previously been granted 
licences in rcsi>ect of other processes. The Con- 
troller intimated that the grant of the licences would 
be recommended. 




TRADE NOTES. 


BRITISH. 

Mauritius in 1917.— The value of the total trade 
of the Colony In 1917 was 100,472,188 rupees 
(f(J,t)9S,l45, with the rupee at 1^. 4(/.), showing a 
decrease of about 21 iK^r cent, below 1910, but a 
gain of 40 jier cent, over 1913. The principal reduc- 
tions in imports in 1917 were in respect of grain 
ami Hour, yarns and textiles, chemicals and drugs, 
and the clilef Increases, fell ills«‘rs, cliemieals for 
local inaiiufactnre and tobacco. The exports 
included : Sugar, 187,815 tons, valued at 
Rs. r>4,5;]9,232 ; a lot; fibre, 1194 tons, at Us. 411,000; 
coconut oil, 112,000 litres, at Us. 02,500; molasses, 
Us. 29,000; rum, Us. 20,000; and vanilla, Rs. 4100. 

The cost of production of sugar, in field and 
factory, 1ms increased since 1911 hy 55'4 per cent., 
while the iiicrea.si? In tli(‘ avt'rage sale price is com- 
puted at 50 1 ) 01 * cent, compnn'd willi the pri'-war 
average. The total crop for 1910-17 was 209,0;i5 tons, 
and that for 1917-lS, 220,000 tons. Tile wliole of 
the vesou crop of 1917 was sold to the Royal Sugar 
Gommisslon on the basis of 17 a*. \)cv cwT. f.o.b. for 
the first grade sugar, but subsequently arrange- 
ments were modified to allow of a portion of the 
veson to be shipped to India, together with the 
whole of the first syrup sugar, for financing tlu? 
export of foodstnfls and <‘sscntlal supplies to 
Mauritius. Tlie cultivation of limes, for which 
the soil is well suited, is under consideration. — {Col. 
Uep. — Ann., No. 985, Fch., 1919.) 

The hast Africa Protectorate in 191G-I7. The 
value of the goods exported from this i’rolectornte 
in Ud7 was £.>S7,914, and tlie values from the other 
territories serving the ports of Mombasa and 
Kiliiidini were : Uganda £999,821, German East 
Africa £47,118 (against £448,103 in 1914), Belgian 
C 4 >ngo £279,070 (£20,127 in 1914), and tlic Sudan 
£197. 

There was an inenmse of about 50 i^er ciuit. in tlu* 
value of hides and skins exported from the Iho- 
tectorate, 97 per cimt. of the total exports going to 
the United Kingdom. Exports of sisal and “ other 
sorts” increased by 3S per cent, in quantity and 
09 per cent, in value over tin* previous year. The 
export of grain and oil seeds, wliil(‘ still only 27 p<*r 
cent, of the quantity shipiK:‘d five years ago, in- 
creased by 85 iM*r ci‘nt. in (plant ity and lOS per cent, 
ill value. Tlie ext)ort of copra ros(‘ from 9774 cwt., 
vahmd at £8433, to 28,748 cwt., valued at £28,748; 
2.3 ix?r cent, of (his export wiuit to Britain, 31 imr 
cviit. to Italy, and 45 per cent, to France. The 
quantity of nibix'r exi>orted increased from .500 to 
1001 cwt. Tlie export of .sodium carbonab* 
amounted to 2103 tons, valmxl at £45,050. Of tliis, 
1771 tons was shiprxHl to India, 212 tons to Egypt, 
100 tons to Itiily, and 51 tons to S. Africa. 

Sisal cultivation is rapidly increasing as a result 
of the (‘.stabllshiiK'nt of electric power stations, and 
tli(‘ very high jirices ohlalmMl for sisal fibre in 
England. The future of this Industry is regarded 
as most promising, a number of factories being now 
c.stablished in various parts of the ("Oiintry, the 
local d(‘inand for the lU'cessary machlm.Ty being 
very much In exc(‘ss of the supply available. 

The working of (h(^ soda deposits of Lake Magndi 
(x»nllnuoR to b(’( carried on successfully, and this 
Industry will probably develop Into one of the most 
important in the Protectorate. 

The position as rogarils mica remains much ns It 
was in th(^ previous y(‘ar, the effect of the war 
having Iwu to cause good prices to obtain in the 
home-markets, but at the some time to cut off the 
supply of skilled European supervision necessary to 
the successful working of tlie concessions. — (Col. 
Rep.— Ann., No. 988, Mar., 1919.) 
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FOBEIGN. 

The Spanish Olive Oil Crop.— Thq following 
figures, based upon general opinion rather than 
definite statistics, stand for the whole of Spain, but 
really represent the production of Andalusia, wliere 
practically all the oil Is manufactiin'd. 

The estimate for 1017-18 is 4()0,0(K) metric tons, 
including the hold-over from the previous year. 
About 28,000 metric tons was exported in 1918, and 
280,000 tons consumed, leaving a balance on hand 
of 207,000 tons. The 1918-19 crop will be only about 
280,000 metric tons : this added to the slock on hand 
gives 487,000 tons; the annual Spanish consumption 
is 230,000 tons, oonscMiutuitly 207,000 imdrlc tons 
remain for export. Probably the Government will 
authorise t he export of only 1 15,500 tons during 1919. 
Large exports will necessitate large supplies of 
barrel staves and tinplate for containers. 

Practically the whole of the oil is owned by 
Spanish subjects and a r«‘cently ar)pointod royal 
committee regulates commerce. The committee will 
strive to harmonise the Interests of the producers 
and consumers of olive oil including the utilisers of 
by-products, such as greas(^s and fuel. 

Olive oil is an important source of Si)aniKh 
Income, and owing to rise of price export has l)(‘en 
restricted. Tlu? 1918 exi)ort was oidy one-third of 
that of the two previous years. — (Jom. Rvp., 
Mar. 8, 1919.) 

Swedish Wood-Pulp Market. — Shi[)iuents of wood- 
pulp from Sw<al(‘n to Germany hav(^ been resumed. 
Large sliipmmits from G()teborg to France and 
England have nearly exhausted the stocks. Price : 
800 to 815 kronor per metric ton {'Id. per lb.) f.o.b. 
GciU'borg (kronor * bs*. Ip/.). Demand for sulr>hite 
pull) has been weakened owing to the Priti.sh paper 
controller having taken over, as from January 1, 
1919, all purchases and shii)inents. hut the demand 
is exi)ected to Increase when English paper nianii- 
faetiirers are given new import llcen(‘(‘s. The 
present produclbm of sulphite pulp is about two- 
thirds of tile normal, and stocks are al)Out 90,(M)0 
tons less than a year ago. 

Increased manufacturing expenses hav(^ enlian<‘ed 
I>rices, which aix' now 425 to 480 kr. iwr metric ton 
f.o.b. Goteborg for bleachablc sulphite, and 400 to 
405 kr, for strong snl])hito. F.o.b. prices at Gulf of 
Potlinia are 40 kr. lower owing to frelgiit dlffer- 
i nce; and these are 20 to 80 kr. lower (ban 
Norwegian prices. 

The sulphite cellulose market has l)een dull since 
the stoppage of the manufacture of spinning paper, 
export of which to the Central Powers has been 
prohibited. In spite of gnmtly iiicreas(Mi manufac- 
turing expenses, stdliiig prici's have not been 
increased, and are now^ .870 kr, per ton f.o.b. 
Goteborg, and 840 kr. ix'r ton f.o.b. tlie Ilaltie. The 
above prices relate to December 1018. — (t/.K. Co/a. 
Rep., Mar. 11, 1019.) 

Position of the Soda Industry in Switzerland. — A 

recent decree of the Puiidesrat runs : “ Anyone 
wishing to manufacture or Import into Switzerlantl 
products of soda, or mixtures of w'liicli it is the 
chief constituent, requires a ix'rmlt from the 
Bund. Tile permits are limited as regards time 
and quantity and may be renew^ed or withdrawn. 
The Bnndesrat will attach to those permits such 
conditions ns may servi* to secure home require- 
ments at moderate priees.” It) a reitorl to the 
Neutral Commission the Bnnde.sral points out that 
the restricted Import of wal consequent on the 
armistice has completely altered the favourable 
position of the ??wlss sotfa industry, whleli will 
have to be temporarily snsp<nided. The Solvay 
company offers soda ash at 25—30 f nines per 100 
kilo, delivered in Switzerland, whilst the Swiss 
product now costs r»0‘2 francs. In order to preserve 
its Industrial Independence as regards raw 
materials and to protect the home soda Industry, 


the Bundesrat has decided against a soda monoitoh . 
and against dealing with the com i>ctl lion Ixdweeli 
the home and foreign industries either by tariffs 
or friendly agreements. The embargo oii alkalis 
of November 19, 3917, will not be enforced and tiie 
manufacture and export are freed.— (j5. anyvir. 
Vhem., Mar. 18, 1919.) 

Impending Resumption of Trade Relations between 
Germany and Japan.— According to tlie BAIe 
Avzci(/cr, a Japanese (.'ommi.ssiou recently left 
Tokyo for Italy, charged with the duty of making 
a trade compact with Austria, Hungary and Ger 
many. Heuter’s correspondent states that Japan 
will .send finished goods ami raw materials, princi- 
I)ally copper, to Germany, and tliat she expects to 
rt'ceive in return ciiemicals and (‘lectrieal goods.— 
(Oaslcr. Cham.-Z., Mar. 35, 1939.) 


GOVERNMENT ORDERS AND NOTICES. 


EXPORTS. 

Existing exix>rt prohlbition.s have b(H‘n further 
redaxed, as follows : — 

Hmdituj.'i transferred from one list to another. 

From fAst A to List V : — 

Aceto-cellulo.ses; glucose, liquid; wood and 
tlmb(‘r of all kinds, hewn, *awn or split (except 
lignum viLe, maliogany and nardwoods, which are 
on List 0.) — (April 21.) 

Iron ingots, plates and sheet .s, and sectional and 
const rucHunal material of iron; steel containing 
tung.sten or molybdenum; steel containing 
chromium, cobalt, nickel, or vanadium; steel, 
sectional and constructional material. — (May 1.) 

From List li to List C : — 

Bauxite. — (April 21.) ^^iik iKiw'der.— (May 1.) 

Altered headings. 

(A) Oils and fat.s, edible, including blemls of two 
or more edible oils and fats, (^xeej)! the following 
(which are on List C) : Ilempsi'cd oil, kapok seed 
oil, maize oil, mowr.ah seed oil, nlger seed oil, 
olive oil, floppy set'd oil, rape si'cd oil, shea butter, 
sunflow'cu* oil, dripping, preiniiT jus. — (April 24.) 


K.rport Lieenees . — Tlie Board of Trade announces 
that all licences will now be acct'jited by the 
Customs Department irresjiectlve of any time limit 
which they may c-ontaiu. 

Salt of all kinds may now' be exiiorted to Norway 
witliout. licenw or guarantee. 

An oi>en getK'ral licence has been issued allowing 
of tin* exiiorlalioii of l.aotol and lactogol to all 
destinations except those referred to in List C. 

Fxports to Occupied A rcfl.v.— The general licence 
issued by the Board of Trade authorising, on 
certain conditions, tlie sujiply of goods to the 
t)ccuple<l territories on tin* kTt hank of tlie Rhino, 
1ms been extended to api>ly to the riglil bank also. 

The t^tatutory List, — I'lie Foreign Ofllee has noti- 
fied that as from inhlnlght, .Vprll 2S-2t), all Black 
Lists w'erc wdlhdraw ii; I here arc therefore no dis- 
abilities ntt.acliing to trade and communication with 
firms or persons on these lists. 


IMPORTS. 

The Importation, except under ll(*i'nce. of the 
following articles is prohibited Potash salts, 
namely, potassium carbonate, bicarbonate, oblorate, 
perchlorate, chloride or muriate, ehromate and 
bichromate, cyanide, fcrrocyanide or yellow pnis- 
slate, hydrate or caustic, nitrate, permanganate, 
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sulphate, InclucUng potash alums and potash 
manurlal salts and mixtures containing any of 
these substances; saccharin and mixtures contain- 
ing saccharin and other substances of like nature 
and use. 

Restrictions on the importation of the following 
articles, inter alia, have bec'ii nanoved : — \east; 
antimony, crude, regulus and sulphide; waste or 
scrap rublM'r. 

The importation of the following is to be licensed 
only exceptionaliy, as and wlien re(]nired : Methyl 
alcohol; scientific glasswan' (for full list of articles 
included under lliis heading r. fh/. o/ Trade J., 
May 8, 1010). 

The iniportalion of the following is to be 
restricted Glassware (including botliea and jars) 
other than .scieiillfic glass and glassware, machinery 
glass and glassware, opiical glass and manufactures 
thereof, ndners’ lain]) glasses and miners’ electric 
Innijis, are to he admit ti'd 'at the rate of 50 per 
cent, of lOld imports. 

Z)//e.v.- The 'Pradc* and Lic-ensing Goinmittw has 
issued a g(‘neral licence authorising the importation 
of dv(‘stufl’s and other products covered by the 
Prohibition of Imj)ort (No. 20) Proclamation (this 
,T., 1010, 94 u), wlucli are of hand fide Dominion 
origin. 

Paper— The 1‘aper Goiitrol has i»een abolislnsl 
as from Ai)rll :U). On tliat <late the Board of 
Trade issued a memorandum coneerning the regu- 
lations now to be enforced with regard to the 
importation of ])aper and paiKT goods. Importa- 
tions of paper mannt'actnred witiiin the BritLsh 
Empire are friH' of llciUhv, hut those from loreign 
count rie.s are prohihilcd e\c<^l»t under licence. Ihe 
conditions nmler wliicli liccnc<‘s will 1)0 issiuai are 
set out in the Hoard of Trade Journal of May 8. 


NEW ORDERS. 

The Gas Works Retort Carbon, etc.. Control 
(Susi)en8ion) Order, 1010. Ministry of Munitions, 
April 18. ^ ^ , 

The Seeds, Oils and Fats (Susi)enslon) Order, 
1910. Ministry of Mnnltioiis, Ai)ril 20. 

The Steel and Iron Supplies Contfol (General 
Susi>ensIon) Order, 1010. Ministry of Munitions, 
April 29. [The Schedule to the Order contains a list 
of 14 Orders which are suspended as from May 1, 
until further notice.] 

The Food Controller has Issued a new Order 
fixing niaximnni prices for copra, ground nuts ami 
palm kernels, and the resultant crude and retim’d 
oiks obtained therefrom. 


NOTK’ES. 

The Food Controller has issued a Notice revoking 
the following Orders :~Thc Oil S])lltting Order, 
1917; The Oils, Oilcakes and Meals (Requisition) 
Order, 1917; The Hardened Fat (Requisition) 
Order, 1917; The See<la, Nuts and Kernels (Requisi- 
tion) Order, 1917; Tlie Oils and Fats (Ib’quisilion) 
Order 1017; The Home Tallow and Gr<‘ascs (Maxi- 
mum Prices) Order, 1018; Tlic Bones (Maximum 
Prices) Order, 1018; and The Edible Oils (Maxi- 
mum Priws) Order, 1010. 

Seeda, Kernel f<, Oils and Pals. — The Minis- 

ter of Munitions has given notice that he has Issued 
a general liwnce authorising all jH^rsons to deal 
In any of tin* seeds, nuts and kernels, oils and 
fats scheduled to the Ordets made by the Minister 
of Munitions on May 1 and 9, 1917. As the opera- 
tion of the various Seeds, Oils and Fats Orders 
of 1917 has l»een suspended he will In future 

exercise no control whatever over any of the 
materials referred to In these j^lers. 


The Board of Trade has announced (April 26) 
that, with a few exceptions, all controls on the sale 
and distribution of commodities exercised under 
the Defence of the Realm Act have been, or will be> 
abolished by May .*U at latest. 


OFFICIAL TRADE INTELLIGENCE. 


(Prom the Hoard of Trade Journal for 
April 24 and May 1.) 

OPENINGS FOR BRITISH TRADE. 


The following inquiries have been received at 
the Department of OvtTseus Trade (DeYeloi)nient 
and Iiitelligeiico), 72, Bnsinghall Street, Londou, 
E.C. 2, from firms, agents or individuals who desire 
lo repre.sent IJ.K. manufacturers or exi)ort(‘rs of 
tlu‘ goods specified. British firms may obtain the 
names and addresses of the i)crsous or firms 
referred to by applying to the Department and 
quoting the six^dtlc r(‘ference number. 


Locality of I 
Firm ou Aqf.nt , 


Matkrials 


Rkfkuknce 

Numbers 


(Canada . . 

MauVitias 

Now Zoulrtiid 
South Afru a 

Holjifiiim 


..Nothoi’lands 
Frariro . . 

(W. Africa) 
CopeiiliajroR 


Italy 

Sicily 

tJri.’0<'o .. 
S.’andinavia 
.Iu;ro SlsiV'ia 
Spniu 

Switzerland 

Aaia Milan- 
Argentina 


Prosorved foods, sugar, 
s.vrup, cocoa bnttor, 
gelatin 

Phomicals, modiciiicH,Boap 
( htunicals, luborat ory 
ciiiiipiuont, Mciontific 
insti’unionts . . 

Ph(unl(^alH, porfmues 
Linsood oil, paints, iur- 
pontlno, putty, glass, 
paving tiles 
Soap 

(JlasM holilos, lcatli(!r .. 
Superphosphates, ferti- 
lisers . . • • ■ • 

('hou)ieals, drugs, per- 
fumery 

Phosphate fertilisers 
C'heiujeals, <lr\igp, vaniiKh, ; 

paints .. .. .. i 

S«>ap . . • • ; 

Fertilisers (.sulphates and ; 

nitrates) •• ! 

Oils and greases . . i 

Metals, glas.-, enamel . . ' 
Dyes, varnish, si)iii(H, ' 
driers . . . . . . 

(Hass, earlhenware .. i 
Asphalt. fertilisers, , 

, eolouis, varnish .. j 

Fi-uit essences and colours i 
for eonfectionery and I 

mineral waters . . ' 

, (Jlassware, ftMtilisers .. ^ 
Chernleals fortarmiiigaiid i 
dyeing sheepskins .. ! 

.\Tetallurgieal produels.. ; 
Hic(? and maize starcli . . ; 
Fats and oils for the inar- 
garino hidiistry 
Writing and lit hographi(5 
]>aper .. 

Iron, steel, metals 
rig iron, viileanised tlbre 
Heavy au«l line eheniieals 
Pottery, glass 
Hodimii nitrate, aminon- 
iurn Hulpliate .. 

Iloiled oil, paint 
Soap, poi-fumes . . . . 

(’hemieals .• , 

Iron, stool, eoppor sul 
phato, caustie soda . . 
Tin, tinplate, copper sul- 
, phat-e . . • • • • 

(liomieuls, dyes 
Forlllisers 

(’iKmiicols and pharma- 
eoutical products 
.Skins, leather, glass, por- 
cel.Miu .. 

, Metals, sheet copper. 

paints* oils, leather .. 

I (Jalvanlsed Iron and wire 


7r>3 

755 


750 


720 

757a 

704 

700, 707 
708 

177/2/191 

777 

780 

781 
7 8 ‘2 
781 

785 

787 

2587 T & iG 


7 80 
723 

795 

790 

735 

710 

711 
7 28 

,su(» 

802 

804 

808 

730 

807 

805 

744 


715 

740 

811 

749 

750 

773 

772 


• Canadian Government Trade CommlsHlonor, 73^ 
Iislnghall Street, E.C. 2. 

t Bouth African Government Trade 
»0, Cannon Street, E.C. 4, 


CommiBslonerr. 


I Belgian Section, Department of Overseas Trade,, 
ndla Honse, Klngsway, ^C. 2. 
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TAllIFF. CUSTOMS. EXCISE, 
Australia,— ThQ importation of goods from Bel- 
gium is permitted after April 30 only where the 
proportion of the value of enemy material or labour 
in such goods does not exceed 5 per cent. 

Drawback of the full amount of the duty paid 
is now allowed, under certain conditions, on paper 
(with some exceptions) and pipe or roll gamboge. 

The importation of dry foodstulVs (with some 
exceptions), confectionery, soap, metal and linoleum 
polishes and dry i)hariiiacentieal preparations, 
when i)ut up in eontaiiun's imide from tinplate, is 
now i)ermit ted. 

Hvlijiutn. — An export tax of 100 francs iK'r heclo- 
litre of 100 degn^es strength (Cay-Lussac), at 15° C., 
has been levied on alcohol. 

—Individual lieimees are si ill required for 
the export to all destinations of gold and silver 
coin, bullion and bars, cinchona bark and products, 
quinine and its conqjounds, coeaiiK*, opium, syrups, 
molasses and sugar. 

C/pau.- The new import tariff will come Into 
force on .a date to be notilied later. 'Phe imblished 
duties have bi'en fixed lo represent 5 i)er cent, of 
the average values of im])oii(.'d goods <luring the 
live years 1012 — 10111. Among the articles men- 
tioned in the schedule of duties are chemicals, 
medicines, dyes, pigments, oils, soap, gum, wax, 
varnisli, glass, ehina, earthenware, leather, p.aper, 
malclu's, sugar, staivli and metals. The full list 
is given in itu' Hoard of Trade Jourval of May 1. 

Trance ( Morocco). — TIic exi)ort of e.astor oil seeds 
is now allowed to Franco, Frencli Colonies, Allied 
and neutral countries. 

Italy.— Vhc Ministry of the Treasury Inns been 
empowered to lU'olnhit for such period as may be 
considered mvi'ss.ary ttie import of foreign eurremey. 

Nctv Zealand - Bwiyvlc aldeliyde and cattle-dip 
“Kiltie,” are now admitp'd fiw of Import; duty. 

.A'p/c7aV/.--Tlie inquu’t duty on keiosetie .and all 
otluu' lamp oils .and fu<.'l oils not, otlu'rwise siKXufied 
is tixed at ’2d. jK'r gallon, vvitli an additional eliarge 
of 25 tier <,*ent.. on the amoiiiil, of duty so leviable. 

)S'cr/u’u.— British traders wlio dosin' lo le.arn the 
rate of Customs duty on any i>arllcular elass of 
goods should apply to the Dept, of Ov<'rs(‘as Trade. 

Hircdcn. — The exi^ort in’ohihition has been with- 
».'r iwii, as from April 11, on timlKU’, iron and iron 
alloys (with some exceptions), some classes of 
pa])('r, glassware, (airlheiiw.are and some chemicals 
and colours. 

ISwitzcrland . — The authoris.ation of the Fetloral 
Council is requiri'd for the maiiufact un* and Ini- 
IKji’t of c.auslie soda and sodium earlMmate. whether 
pure or as the jtrincipal constituent of a mixture. 

Among th(‘ articles the export of which is eovere<l 
by general lieenee aia' tale, eiiU'ry stones, asbestos, 
glass, eheinleal ai)i>aratus, (‘ssenti.al oils, iiie<qine, 
glycerin, resins, gliK', gelatin, gluten, putty, gre.ase 
for lubricating puriioscs, c.andles, soap, incan- 
•descent injintles aiul li(piid gnm. 

United >S7f/fc.s*.— C!inchona b.ark and its prorlucts, 
quinine and Its derlvat ives, have ImK'H removed from 
the export eonst'rvatiou list. 


Thk Govuunmknt Scheme eoh Assisting the Dye 
Industry. — The Board of Trade lias given notice 
(May 10) that the Tradi' and Llci'iising Committee 
has nominated the following gentlemen as tlie 
Licensing Sub-Coimnlttee to deal with all questlcuis 
relating to the administration of the rrohibllioii 
of Iiniiort (No. 20) Broelanfation, 1010, in resju'et 
of dyes, etc Mr. AV. B. Kay (Calico Printers’ 
Association); Dr. A. R6e (Association of British 
Chemical MnnnfacUirers) ; Mr. J. Turner (British 
Dyes); and Mr. Thorp Whitaker (Bradford Dyers’ 
Association). The chairman is Lord Colwyn. The 
'OlBces of the Licensing Sub-Committee are at Danlee 
iBulldlngs, 63, Spring Gardens, Manchester, 


REVIEWS. 


Oils, Fats and Waxes. By P. J. Fryer and F. B. 

Weston. Vol. II., Practical and Analytical. 

Pp. 314. (Oarnbridye: The I'nivcrslty Press, 
1018.) Price 15^#. net. 

This volume is supplementary to and completes 
tile earlier treatise on this subject by the .same 
authors, and deals with the technique of the 
analytical proci'.sscs oii wllicli (Ijc control and 
eliicidalioii of leclinical problems connected with 
tlie luamif.acture and u.ses of oils, fats and waxes 
.are largely based. Jt stands in good relationship 
to the e.'irlier one in that tlu; mefliod of treat- 
ment lias been kept to tlie same lines, so that 
reference is ma<le easy. 

^J'he olqeet of the work is, according to the 
authors, to tn-cseut an .account, of tlie methods of 
an.alysis etc. employed in this held of work, in 
sucli a detailed and careful manner that these 
analy.si's may be conducted with that exactitude 
and care wlddi in no held is more necessary. The 
words of till' .authors in the footiiole lo page 2 
must he lie.artily endorsed, as by faulty ti'chniijue 
and careless procedure not only eaii tlie most falla- 
cious results be arrived at in dealing with fatty 
mixtures, but, as In the technical manufacture of 
edible products of this nalma*, the (pieslloii of 
loss is of the highest mouiifct, so also is the 
ipiestion of cx.actilude of dmt'iauln.al ion of tlie 
mature of thi'ir proilucts at all the various stages 
of their m.anu fact lire. 

From the v.ast host, of analylic.al methods avail- 
.al)le, tlie autliors have m.ade such ,a si'lection as 
is, in l)i(‘ir judgment, nece.ss,ary .and .sulllcient to 
lh(‘ ('lid in vi('\v, .and whi'ii tlu' extraordinary 
mull ipHcat ion of perfectly u.seb.'ss processes for llie 
anal. sis of t'dible oils and fats etc. is considered, 
sueli an all<'mi)t at seli'etion is of great value both 
to the an.alysl and also lo tiu' nu'uuf.aet uri'r wlio 
iias to understand sucli analyses, If this s(‘l('ction 
l»e found to lie tlie result of <'\j>erien(*e and judg- 
ment. selection made is a thoroughly good 

one, and jirovidi'S anq)l(‘ informal ion .and guidance 
to tlie worker in (Ids held. No doubt the a]»parent 
.•qqx'al to th(‘ stml'iit wldch lu.'irks all tlie metliods 
m.ay j.*ir sonic'wli.'it on tlie more advfinei'd worker, 
particularly thosi' who, not liaving learnt under a 
c.an'ful lea<'her, are apt to consliU'r themselves 
iuf.allibb', y('l, tlu' cautions imailcated are by no 
nu'ans lo be eonsidenal light ly and leave the im- 
lu-i'ssion that the authors tliem.selv(‘s fully uiuler- 
slaud the p.aths in which tliey ('iideavour to li'ad 
ot hers. 

For this reason, there is the t(*inptation to the 
nwif'wi'r to be ultra-critical, and attention may 
perhaps be drawn to one or two points which may 
jHKssIbly have been ipiite nidntent lonally left or>eii 
to (piestion. 

For inst.-iiKV, it is not quite satisfactory to 
Instniel the student to weigh out an exact weight 
of recently ignited sodium carbonate t.aken from 
a desiccator, on a clock glass, p.artieularly when 
the standard solution to be luep.'ired therewith 
is the basis of some of tlu' most lmport;int deter- 
inlmitioTis such as tlu' saponitie.at ion value. 

Again (p. 118), the Poli'iiske value Is stated to 
have reference only to coeomit and palm kernel 
fats and hutterfat, but the advent of such a variety 
of palm fats In general from many dittenml, si>eries 
renders this stateini'iit too narrow. In dealing with 
the question of “acidity,” it would have be(ui 
advisable to draw the attention of the student 
to the fact that with coconut and other palm 
fats the method of expression ns percentiLges of 
lanrlc acid la more useful and correct in practice. 
Further, the statement (p. 167) that the saponi- 
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fication value of fatty acids Is to be performed 
in a similar manner to that employed in deter- 
mining the “ acid ” value of fats is likely to lead 
to serious error in certain cases. 

It is almost invidious to pick out such slljjht 
errors as the above when so much is exwilent, 
but this very excellence, as has Ix'cu said, calls 
for criticism. 

The threat mass of fijiUivs and data piven are 
reliable and point lo palnslakiri};- care in their 
compilation, ^ _ ,,, 

The work is divided iiilo sc'clions di'alinjx ^^lfh 
(1) The general methods of analysis and irivestl- 
Sation. (2) TJie inteiprelation 
obtained, and (.*!) A sdienu^ lor a la(*kin^ the 
problem of ideal ifyin- or diar.aelerisin^^ unknown 
oils or fats. The seoiu' of the book covers nol only 
edible oils and fats, but ;ilso <h*als with those 
generally used by ihe soaiaaaker, lo^ether w iin 
w.axes, rosin, luriieiitine, ete. 

Whilst intended primarily for the analyst, it 
must be taken in nmjuncl ioii with the earluu- 
volume, to wliicli It forms .'i worlliy mldilion. •'iml 
therefore should he of Intrrest .also to those who 
are directly en-apM'd with the moiv terhnic.al side 
of this suhjeel. * 

A SvsTKM or PmsicAi, CiuMisim. />// A • 

Lewus. Nccoa^/ Edition In three volumes. 
VoL L, Kinetic Titeoril. Pp. TM; !'<>/. IL, 
ThcrnwOynarnics. Pp. i n/. 111., (}uuntum 
Theory. Pp. 20h. {Loudon: Lonyinaus, (ireen 
and Vo. IPlS-l'.' ) Ket prices: 15^1., 15^?., 7s. Od. 
per voL, respect itcty. 


reirarded as physico-chemical classics by the 
inclusion of extracts from original papers. At 
every point, the book conveys the expression that 
the author has kept In very close touch with the 
recent advances which have been made in thia 
rapidly expanding brunch of physical science. It 
might possibly be urged that the illustrative experi- 
mental data are not ahvays the best available, but 
this is a minor blemish in what can only be 
di'scrlbed as an excellent pk‘ce of work. 

New additions to Volume I. comprise an account 
of crystal structure on tlie b.asis of A’-my measure- 
ment* of various aspects of th(‘ colloidal state, of the 
dual theory of catalysis and of Langmuir’s investi- 
gations relative to the mechanism of surface eiTect» 
ill heterogeneous systems. In Volume II. the chief 
attraction is the addition of a new' chapter on 
osmotic pressure. In Volume ITT., which is unique 
in many ways, the physico chemical applications of 
the principles of statistical mechanics are dealt with, 
and the necessity for modifying the fiiiidamontnl 
conccjits thereof by llu‘ introduction of new ideas, 
such avs ar(‘ involved in the quantum hypothesis, Is 
rdearlv indieated. Tlie author is however under no 
illusion with resjK'ct to Ihe position of the new 
ideas and rt‘<‘ognis('s that tin' position of the 
(tiiantnm thc'ory is not yet satisfactorily defined, 
allliongli the sum tot.il of evidence in its favour is 
considcral»le. 

q'he new 1 ‘dition dilTers from tin* old in an inoreas<^ 
in tli(‘ si'/e of Ihe p!ig(‘ and iu tim cli.-niged cliaracler 
of tli(' let t('rprcss. One of tla* least s.atlsfaetory 
fealnres of 11i<‘ lirsi edition has llius h(‘Oii remedied 
by the piihli.shors in tlu‘ issue of file second, 

II. l\r. Dawson. 


it is distinctly gratifying to tind that a second 
edition of lliis work has been called for after a 
Xieriod which must h<* regarded as very l)ri(?f when 
one considers that the attention of chemists during 
the last, four yi'ars has Uh‘U almost exclusively 
direeted to luoldems of a severely practical kind. 
The author could not well desire a more striking 
manifestation of the appn?eiation wdtli which his 
exposition of the general principles of physical 
chemistry has In-en received. It may be possible 
that the many new scieiititie enterprises which have 
been forced upon the clieuii.st under war conditions 
are to some extent directly resfionsible for the 
recognition of the fact that an adequate knowledge 
of this branch of chemist ry has h(‘come an absolutely 
essential iiart of the eqiiiiuneiit of the modern 
eheinist, whether his activities are academic or 
Industrial. 

Prof. Lewis's w'ork, which Is Intended for use 
as a general text-book, covers a great d(‘al more 
ground than is travers«Ml in (demeritary treatises 
on the subject. The addition of a third volume to 
the tw'o which served to coiitiiie the subj(‘ct matter 
of the first edition obviates the division of the 
second vidmue into two i>arts, and Is in (he author’s 
opinion justified by the rajiid development of the 
new Ideas vvliicli are associated with Ihe qnautiiin 
hypothesis, (lie claims of which to st‘i)aiate treat- 
ment are based on its successful apiilication to 
problems which the klneli<! lh(*ory and thruiuo. 
dynamics alone are incapable of solving. 

The prefatory chart which indicates the mode of 
snbilivision of (lie subject matter in the separate 
volumes might iiossible sugge.st that considerations 
of convenience and utility had been sacrificed to 
the rigours of a system, hut in yioiiit of fact there l.s 
no evidence of this in the actual arrangement which 
has much to Ixt siiid in its favour. 

The detailed (rejitment of the subject matter is 
characterised by thoroughness, lucidity of expos!-’ 
tlon and suggestive criticism. The reader is 
brought into contact with the results of recent 
research, and with the memoU« which are usually 
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Koii-ku (’hkmistry and Feed Water Supplies. /^// 
J. TI. Palm-. Pp. 242, (Tnmdon: Longmans^ 
Green and Co. 1019.) Price Pi.v. 

Cataeootie oe Lewis’s Mkdkwe and Sc’Ientieic (Trou- 
E.vi'TNo LiitRARV. luctudiu;} a etti.^si/ied inder of 
.suhjeels u'ith the nauu's of those authors who 
hare treated upon them. Xnv Edition (I'Cidsed 
to the end of V.ni). />. 4h2. {Imndon: II. K. 
Lewis and Co., Lid. LUS.) Price 12s. (k/. 

At a (Ir.ANCE. ’Pweeve (’on version Tahi.es for Intek- 
NATIONAE VAEUES OF PRITISII, MeTRIO, ANI> 
UlESSIAN WeIC.HTS, iMKASlIRKS, Te.mi’kr.atures, and 
Dates. Py J,. 10. Si-ack and A. Dorey. Pp. 75. 
(London: The Technical Publi, shiny Company, 
Ltd. 1018.) Price 7.<f. (></. 

Desi(;\ OF (’onckete Mi\tl:res. Ity I). A. Aiuiams. 
Pullet in .1. Pp. 20. {Chicago : structural 

Materials Urscarch Lntwratory, Lewis Institute. 
April, 1010.) 

PlMM.lCATlONS OF THE T'NITf.D STATES GeOIMKIICAL 
SriiVEV. Department of the Interior. (Wash- 
ington: Government Printing Office. 1010.) 

(^ITK'KSTEVER IN 1017. Py F. L. Kansome. With 
a Pildiography by I. P. Evans. 

Goed, Sie\ er. (jori’F.u, Le.ad, and Zinc in Arizona 
IN 1017. Mines Peport. By V. C. IIeikeh. 

SeLU.ND IIeI'ORT on (’OEEOID (hlEMlSTRY AND ITS 
Genera!, and Indcstrlu, Ai’IM.ications. British 
As.soeiation for the Adrnncrmf nt of Science. 
1018. Pp. 172. (Vubli.shed for the Department 
of Seientific and Indu.Mrial ID'siarch by 11. M. 
Stationery Office. 1010.) Price Is. (^d. 

A Study in the Performance of “ Nioht-Qeahses.*^ 
By L. C. Mariin. Bulletin Ko. .I. Department 
of Scientific and Industrial Research, Pp, 39.. 
{London: H,M. Stationery Office. 1019.) 
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5TATE r. PRIVATE ENTERPRISE 
IN CHEMICAL INDUSTRY. 


There is a tendency in some quarters to assume 
that methods which have led to success In war- 
time will be equally successful In times of peace. 
The assumption by the State of the control of 
certain Industries, such as food production and the 
manufacture of munitions of war, was undoubtedly 
rendered imperative by the extraordinary exigen- 
cies of the time, and the end attained bears wit- 
ness to the efficacy of the means eini)loyed; but, 
tempora mutantur, and it does not follow that 
these means would be practicable, equitable or 
conducive to economic well-being under entirely 
different circumstances. The subjec^t of State v. 
private management in its application to the explo- 
sives industry was treated in a lucid and convin- 
cing manner by Mr. R. G. Perry, chairman of the 
Association of lirltlsh Chemical Manufacturers, 
in his evidence before the Coal Industry Commis- 
sion on May 10 last. The advocates of State-owner- 
ship on that Commission, who W(‘re apparently 
prc-convinced that the solution of the problem of 
munitions supply was due solely to Slate enter- 
prise, cannot have received his evidence with much 
gratification, but their dissatisfaction will not l)e 
shared by those who believe, witli the witness, that 
State management, as we know it, falls in j>ence- 
time because it lacks foresight and initiative, and 
that its success in time of war dejumds very larg<*Iy 
upon assistance received from private sources. 

Mr. Perry stated tliat as cliairman of Messrs. 
Chance and Hunt, Ltd., and as resix>nsible manager 
of H.M. Factory, Oldbury, he had had practical 
experience of both private and State enterprise. 
Although TNT liad been adopted by tlie War Office 
as a standard higti explosive in case of war, when 
the time came It was found that no adequate i 
provision had l>een made for its f)roduction in ] 
bulk, plant was non-existent, and there was ai)pa- 
rently no War Office official able to specify the 
process or design the necessary plant. In Decem- 
ber, 1914, the War Office entered into an agreement 
with Chance and Hunt, Ltd., by which that eom- 
p:iny i)laoed the whole of its rc‘soiirces, material 
and personal, at the dlsiiosal of the Government 
for the erection and operation of a national fac- 
tory to mamifacliire liigh explosives. Tlie Govern- 
ment was not able to meet tlie agreed condition to 
provide si>eciri cat ions of the process to be employed, 
designs of plant, etc., until after the arrival of the 
American chemical engineer, Mr. K. IL Quinan, in 
January, 1915. The production of finished TNT 
was comiiioneed at Oldbury 14 wrecks after the 
cutting of tin* first sod, and before the end of 
1915, tlOOO tons had Tleen produced. The pc7'somivl 
of the second national factory, Queensferry, was 
drawn mainly from scientific and business men and 
not from Government Departments; it was under 
Government control, and the producing stage was 
not reached until one year after constructional 
work was started. There are many reasons which 
may be urged to account for the greater length of 
time taken to secure production at Queensferry as 
against Oldbury, but the point Is that the initial step 
taken to secure an adequate supply of high explosive 
was to utilise an existing firm of Hrltlsh manufac- 
turers, which, with the full assistance of a Govern- 
ment Dei)artment, obtained results more quickly 
than were afterwards achieved. 

Refuting evidence given by Sir L. Cblozzn Money, 
the witness said that the initial work of building 
up an explosives industry commensurate with the 
vital needs of the forces was performed by the 
Department of Explosives Supply while it was 
under the aegis of the War Office. The success 


achieved was due as much to the private firms 
to which the Government Departments communi- 
cated their needs as to the co-ordinating work 
performed by the latter. The fact that the War 
Office was comrjclled to hand over to an entirely new 
Department— the Department of Explosives' Sup- 
plies— the responsibility of providing such a vital 
need of war as exi)losive8 was an argument against 
complete reliance upon the principle of placing pro- 
ductive oiierations solely In the charge of 
Public Departments not subject to periodic judg- 
ment by results, as Is the ease with private 
companies. Mr. Perry also controverted the 
evidence of Mr. Sldntiy Webb. There were no data 
to 8Uprx)rt the contejition that sulphuric acid could 
be produced more cheaply at State factories than 
in private works. The best practice of Rrltish 
manufacturers was at least equal in efficiency and 
cost of production to the best results of competitors 
overseas. The sole reason of the small production 
before the war was lack of ’demand, due largely 
to the absence of a dye Industry. 

In the autumn of 1914 the War Office pursued 
the policy of purchasing sulphuric acid from 
America; no cnc-ouragement was given at that time 
to home producers to extend their plants or erect 
new ones; British producers and experts were not 
consulted; and in the result probably not more 
than 75 i)er cent, of the acid imrchascd reached 
Its destination. 

The early purchases of TNT the United States 
were at the rate of over 4s. i>erTb. ; the cost of pro- 
duction of the 50,000 tons supplied by the Oldbury 
factory was 14-4fL per lb., Inclusive of all charges, 
cat)ital and ot)erating. 

The State-owned factory at Langwith for the 
manufacture of ammonium perchlorate lx*gan pro- 
duction many months after the privately erected 
works of the Unite<i Alkali Co., although the latter 
was started three months later than the former. 
The increase in the production of .ammonium nitrate 
from al>out 100 to 4000 tons per week was effected 
by the Department, of Explosives Supply making 
known its needs to the manufacturers, who over- 
came the diffieiillies presentint, devised new pro- 
cess(‘s, atui, by extending their own organisations, 
achieved results that at one time appeared ImiJOS- 
slble. 


PRODUCTION OF GLYCERIN FROM 
MOLASSES. 


AHTIIUU II. LING. 

In view of the api)arent close structural relation- 
ship between the monohexoses, glucose, fructose, 
etc., and glycerin, the conclusion seems justified 
that it ought to bo possible to obtain the latter 
compound by the fermentation of these sugars under 
certain conditions with one of the saceharomycetes 
or yeasts. Nor is this meu'o six'culation, for be 
it remembered that Pasteur in 1S58 observed that 
glycerin and succinic acid, albeit in traces only, 
are invariable products of the so-called alcoholic 
fermentation of the sug.'irs, and this Is now a well- 
established fact. Moreover, there is every reason 
to believe that the glycerin at all events formed 
111 tills way owes its origin directly to the sugars 
and not to the secondary constituents always pre- 
sent In those fermentable liquids, worts, mustvS 
etc. met with In commerce. In this connexion It 
may be pointed out that P. Ehrlich showed in 
1907 that the higher alcohols and esters present in 
fermented worts aud musts are derived from the 
amino acids and not from the sugars. In 1909 he 
brought forward evidence that succinic acid* is 
formed in the same manner. 



[May 31. LMfl. 


mn 


BBVIBW; 


Despite numerous attempts to obtain glycerin In 
such quantity by the fermentation of sugars that 
Its production in this way would become commer- 
cially profitable, no success has up to quite recently 
been met with. 

A report from the Laboratory of the Internal 
Revenue Bureau, Washington, dated May <>, lOlS, 
has within the past few days been i)laeed In the 
hands of the writer. In it exixu-lments are 
described indicating that the problem of the produc- 
tion of glycerin by the fermentation of sugars in 
such a yield as to Ik; of coininercial significance 
has been solved. 

It seems that Dr. Alon/o "I’ayior, then Assistant 
Secretary of Agriculture, reported that when in 
Germany in tlie hiuuuku- of l‘.d7 the Germans were 
producing gly(*erin in large quantities by a fer- 
mentation process. Invest igat ions were nndertaktm 
at four different laboratories in the United States 
with a view to (ducidating the problem, and Mr. 
A. B. Adams, Chief Chemist of the Laboratory of 
the Internal Kevem\e Bureau, Washington, was 
able to report, to the Hon. Daniel C. Roper, Com- 
missioner of Internal Revenue, three months after 
the work had been assigned to tlie laboratory, that 
Mr. John R. Eotf had solved tiie probhmi in so 
far that he was abU' to j)rodnw glycerin in sneli 
quantities that if the actual cost of tiio recovery 
was not too high tlu‘ process would be commer- 
cially profitable. Detail.s of the proee.ss have lx‘en 
furnished to the British and French authorities, 
and to interested mamifactur<*rs in the United 
States. 

The report in which tiic (‘.\i>erinients are 
described In detail is signed by Messrs. Jolin R. 
Eoff, W. V. Linder, and G. F. Iteyer. 

After numerous trials with pure cultures of 
different yeasts, ^accJuiromt/ces hlUpsoidrus {var. 
Steinherg), No, (157 of the collection of the American 
Museum of Natural History, New York, was 
selected as most suitable. Preliminary experiments 
were then Instituted wiiloh ultimately led up to 
the following general conclusions:— 

The best yields of glycerin were obtained by 
fermenting solutions of sugars containing 5 iK‘r 
cent, of sodium carbonate, wldeh must not Ik‘ added 
to the liquid all at once. A less quantity of the 
alkali diminishes the yield of glycerin, whilst a 
larger quantity stops fermentation. Other alkaline 
substances, sodium liydroxide, imtassiuiii hydroxide, 
and borax may be used, but sodium carbonate 
(soda ash) is preferable on account of Its cheaj)- 
ness. Although no iiard and fast rule can l>e laid 
down for the method of adding tlie sodium car- 
bonate, which must be varied according to tlie 
nature of the sugar solution, it siiould lie added 
as soon as the fermentation has well started, and 
in as large quantitie.s and n.s frequently as Is 
possible without stopiung fermentation. Tlie 
earlier the addition of tlie alkali, the higher tiie 
yield of glycerin will be. It is nec(‘ssary that the 
yeast be “worked up” liy making a “bub,” and 
It has been observed that the presence of ammonium 
chloride in the fermenting liquid aiigimuits tlie yield 
of glycerin. The most favoiirabh' tenqx^rnture for 
the fermentation is 30— .'12'’ r., and tlie ferment- 
ing liquid should not vary from thi'se limits of 
temi)erature for any consideralile p<‘riod. Higher 
temperatures lead to a loss of alcohol and glycerin, 
and to the formation of objectionable substances, 
whilst smaller ylidds of glycerin are obtaiiKMl at 
lower toinperat nres. The most favourable concen- 
tration for the sugar .solutions lie between 37-5 and 
20 grams of sugar [xt 100 c.c. It has been found 
that when fermentation is comjilete acceording to 
the method above outlined, 20—2.5 per cent, of the 
sugar originally present In the liquid is converted 
Into glycerin, and practically all the remainder 
into alcohol and carbon dioxide. The nature of 


other substances which are formed has not yet been 
determined. It Is mentioned that when the sodium 
carbonate has been added to the fermenting solu- 
tion in sufficient quantity, a copious precipitate is 
formed, the evoluHon of gas ceases, and the yeast 
apparently lies dormant for a while. The precipi- 
tate eventually disapiiears and the fermentation 
again proceeds. It is essential that this precipi- 
tate should form, and Hint the fermenting liquid lie 
quiescent for a while. The addition of the sodium 
carbonate in solid form has been found to produce 
better results than If it be added in tlie form of 
a solution. 

A d(‘scripl ion is next givim of Hie process as 
earried oul on a commercial scale, using Inedible 
“ black strap” Porto Rico molasses. 

The yeast starter or “bid) ” Is first prepared in 
tlie following manner. Yeast No. (>57 (see above) 
was seeded with a platinum loop into 150 c.c. of 
sterile grape juice, and allowed to ferment to the 
final degree. Fifteen c.c. of tliis was then added 
to 150 c.c. of sterile grape Juice, and when fer- 
mentation had finished 75 e.e. was added to 800 e.e. 
of a solution of sterillsiHl “ black strap ” molasses 
at 21-2® Balling (about sp. gr. 1085). As soon .as 
brisk fermentation had set In, 3 grams of soda 
ash was added and the lH)ttle shaken until solu- 
tion was comiilele. After fermentation had 
resumed, and wlien it had reached its final point, 
the whole of the liquid was added to 2 gallons ♦ of 
a similar “ black strap ” molasses solution, and 
tills was treated at the proixT time with soda ash 
in the same proiKirtion as before. Fermentation 
iH'ing complete, tlie whole two gallons was added 
to 40 gallons of a solution made as follows 

“ Black strap ” molasses was dissolved in sufli- 
dent water to make 425 gallons of wash at 
21*2° Balling at 2.5° CJ. lOight pounds of ammonium 
chloride was added, and after the liquid had been 
sterilised sufficient sti'rile water was added to bring 
it back to the original density. Tills solution con- 
tained 1tr85 per cent, of sugar. The following are 
the details of the main fermentation : — 


17.11.17., 0 .\.M. — 10 gallons of wash (see above) 
seeded (see above). 

3 p.M,— 2 lb. soda ash added. 
fi.15 p.M. — The 40 gallons added to 385 
gallons molasses wash. 


18.11.17., 12.30 A. M.— Added 

24 lb. 

soda 

ash 

(T. 30° C.). 




3.30 A. M.— Added 

30 lb. 

soda 

ash 

(T. 31-5° C.). 




5.30 A. Af.— Added 

48 lb. 

soda 

a sir 


(T. .3,3° C. At t( ‘mix' rated to 30° G.). 

11 A.M.— Added 48 lb. soda ash (T. 82-5° C. 

Attemixu’ated to 30° C.). 
ri..30 P.M.- Added 30 lb. soda asii 
(3\.32°r. At tepiperaled lo'i0°O.). 


'riie fm’iuenlation was then allowi'd to procml to- 
eomjdetion, which look five days, the temperature 
being kept at about .30° (". 

At the conclusion of fc'rnientat Ion tlie wash was 
analysed and the following results were ol>tained : — 
Glycerin, .‘M% by vol. ; alcohol, 0-75% by vol.: sugar 
(apparent), ()-80% by vol.; alkalinity, 3-() grins. 
Na.CO, piT 100 c.c. 

33ie purification of the fermented wash was then 
carried out ns follows .3200 lb. of the wash was 
neutralised in a tank with sulphuric acid, and 
12 gallons of a saturated solution of comraercinl 
ferrous sulphate (copiieras) added. The wash 
having been brought to near the txilling point, 
milk of lime was added until there was an excess 


‘vioiToa lu la uiia aracie ih tno U.8. Rallon. 
The factor for the conversion Into the British gallon Is 0*834. 
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of lime in solution, when the wash was boiled for 
half an hour by means of a steam coil. The liquid 
was next passed through a filter press, and the 
cake steamed. The copiK'ras and lime treatment 
was then rei)eated, and after again being passed 
through a filter press the alkalinity was brought 
to 0-2 i>er cent. (Na,/:oj by the addition of soda 

ash. It was then filler pressed and steamed, and 
th(‘ filtrate evaporated in a vacuum evaporalor to 
a thick syrup whicli contained between 30 and 
[iT) ix*r cent, of glycerin, it was then distilled In 
a still resembling that of .lobbin. About 50 lb. of 
dynamite glycerin was thus obtained, or roughly 
about half that prevent in the fermented iravh. 

Tlie following Is an analysis of a sample of the 
dynamile glycerin 

Sp. gr. at i5 (i° C., 1-2010: carbonaceous re.sidue, 
0058%; ash, 0-001)%. 

Tlu^ carbonaceous residue Is high, but a n'dis- 
tillatioii of the glywrln gav(‘ a sjitisfactory product. 
The glycerin was found to nitrate normally. 

It is noteworthy that it has Ikxmi found that the 
second treatment of tlie fermented wash with 
copix'ras and lime is sui)erfiuous. llltluTto it has 
not lK‘en found possible to obtain a f>erf(“(.*l: crude 
glycm'ln from molas.ses. 

Several a«ldltional exiKn*ime!its have, It is stated, 
bemj carried out on a much larger scab'— 20UO gal- 
lons— with the same results. 

it will be rem(*mlK‘n‘d that in an earli(‘r irirt 
of this report it was mentioned that from 20— 
25 ]M‘r cent, of the sugar originally present in the 
mash is converted into glyc*t*rin. Taking the sugars 
actually f(Tmente<l in “ black strap ” Porto Hh-o 
molasses as 50 i}er eent. of the inola.ss<*s (and this 
is a v<Ty liberal eslimalt*, for it may l>e eomput(‘d 
from tli(‘ figures given tliat nearly 3 per etmt. of 
the sugar in the molassi's is hd't uiiferimmred), 
and remembering that only half tlie glyeerin formed 
Is recovered as onide glyeerin, tlie yield of glyeerin 
eonld not 1 h‘ <‘XiM‘el<'d to ('\<v('d 5.1 to 0 11). |H.‘r ewt. 
of the molasses d<‘;ilt with. It is only fair, how- 
evtu', to ipiotc the following remarks of tin* signa- 
tories of the report. ''.Pliey say : — 

“ It must be borne in mind that, there is con- 
sldi'rable aleoliol produced in these fermentations. 
At the pr(*.s<‘iit price of alcohol and raw materials 
u is safe to say that the value of tin* alcohol 

bii. iiiees the cost of all material and ovi'rhead 
charges entering into the piod\i('tion of tin* fer- 
mented mash. This being true, then the slo]) from 
tli(‘ alcohol distillation which eonlaiiis tlie glyeerin 
Is ha<l free of cost, so that, the only e<>sl. to Ix' 
c-onsidered for (lie glycerin would Ik* that of pnrlti- 
eailoii and <list illation. This should not be great. 
No attempt has been made as yet to recover the 
alcohol, it being deemed a in;\lter offering no dilli- 
culty.” 

Experiments liavc* also been carried out on a large 
scale using eaiie sugar and starch glnwse as fm*- 
mentable mati‘rial. It was biniid, however. nee(‘s- 
sary In these eases to employ yeast foods In 
ciiiaiUilii‘S that <ielet(*rionsly infiin'iieed the ]nirill- 
eatlori of the glycerin. It was therefore conelnde<l 
that these materials possess no superiority over 
m<)las.ses for the purpose. 

Siuc(^ the process of i)rodneing gly(X*rin by ft‘r- 
mentation is In its present state* of development 
re^stricted to molasses, tin* WTiter would point otit 
that in some jiarts of tin* world, notably in Aus- 
tralia and Fiji, molas.ses is a waste product which 
Is run out to sea. Tlu^ present process should, 
therefore, lx* of great signifidana* in such countries. 
There are s(‘veral details in this priM*ess, as out- 
lined in the report, which in the writer’s opinion 
an* oi>en to criticism. As, however, a year has 
elapsed since the report was offlolally handed in, 
further developments may have eliminated the 
^ipplicability of these criticisms. 


THE SMELTING OF ZINC ORES. 


The zinc industry has nev(‘r l)een one of any 
substantial magnltiuie In Great llritalii although, 
normally, this country l.s a heavy eonsiimer of tli<* 
metal. Nominally producing .some l*)0,000 tons 
yearly, probably not more than half lids quantity 
was i)rlmary spelter (i.e. pro(lnce<l direct from the 
on*), the remainder b(‘ing l•(*coveretl from gal- 
vanis<*rs' residues, etc. Tin* in'ed for the t‘stabllsh- 
nient of a sound British industry was duly appre- 
ciated at an early stage in the war hut, although 
a<ldltioiis have tx‘en made to our producing units, 
the po.sltion is still very far from satisfactory. 
’The outbreak of war found the world’s production 
of zinc suhstani lally in tin* hands of IliriK* coun- 
tries, the IJiilled States, Gennany and Belgium, 
Germany and Bi‘lgium becouiing ijnpossibU* as 
sources of supply, we ami our Allies were tlirowii 
almost enlin‘Iy on tin* ri‘sonrc(*s of the United 
States for our vitally i>re.ssing war needs, qin* 
result was an enormous inllal ion of prl<‘es, which 
soared until the quotation for ordinary brands of 
siK'lter reache<l about £115 i)(*r ton. More serious 
still was the case with tin* six'cial brand of fine 
ziin* with a giiarantet*d purity ol' lM)-0 iH*r cent, 
or llierealKuits, .so essential for tlie production of 
cartridge and spinning brasses, wldeli rose at one 
time to about £180 per ton. Tlie bulk of this, re- 
ilislilled in retorts, was snp||lied to us by the 
United States, hut a consldi*Sh]e quantity came 
from Norway and Sweden, where it was produc<xl 
by distilling ordinary spidter In electric arc rever- 
lM;‘ratory furna(*es. Our tlomestic industry did 
1‘verytbing iKisslble. with the limited instruments 
of produetion at its command, to maintain the 
maximum output until the inevssant demands for 
men for tlie army and shortagi* of zini* ores caused 
by sl ipping restrictions had tin* inevltablo result 
of bringing about a considerable drop in output. 
Even existing m<*lall\irgical works were not able 
to bring new additions to plant Into use, or even 
to utilise more than a fraction of their original 
plant. A further iimiling factor was the lower 
grade of zinc ore available, practically all imported 
on* coming from Spain and Nortliern Africa with 
small sporadic sliipmentvS from Italy and Sardinia. 
Uoupled with these <lit1i(*ulti«‘S, grave enough in 
themselves, w(‘re the restrictions on all stores, 
iron, steel, refractory inatorials and fuel. 

Tlie demand upon the i^'sourn's of the Tdiiteil 
States was so clamant and .s<^) enormous that, 
freod from praetieally all the disabilities of war. 
as also from the restrictions caused by Government 
control, munitions levy or exn'ss profits duty, 
fevori.'^li haste was disjilayed l)y private enterprise* 
in that <-ountry in not only augmenting output 
from existing i)lant.s to the utmost, but in bring- 
ing back into oiH*ration elerellet plants long aban- 
doned. and in building huge new ones at an unpre- 
eeelented rate. It is said th.al at I he new plant 
at Donora pnxinctive work with one .section 
actually oommeneod 143 <lays after the cutting of 
tlie lirst .sod. eonstnietional work having lx*en 
carried e>n without pause, night or day, with the 
assistance* of a huge se-he'iiie of artificial illumliia- 
Mon. 

’riiese facts are mentioned in oreler to emphasise 
the iK)lnt that such an atmospliere of scramble on 
all siele*.s — one whore practically all normal con- 
sieleratlons of eoniineree* and economics were* suh- 
ordlnakHl to the call for emtput at alnio.st any 
cost— W’as one little e.*ondueive to substantial teeh- 

• From a lecture* eiellvorcd by J. C. Mouldon at tho Royal 
School of Mines on May 1 : be*inflr tlie first of a aeries arrangfOd 
particularly for the benefit of men who have been away on 
war service, and dealing with subjects In which there have 
been recent developments* 
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nlcal progress along commercially economic lines. 
It cannot be said that no progress was made, 
but it was certainly a minimum In ratio to the 
work done and tonnage output. In the circum- 
stances, what would under ail normal conditions 
have been melallurgical crimes became virtues. 

With the ending of tiie war we are faced with 
an entirely new set of eireumstanet^s upon which 
to base our Industrial future — circumstances which 
do not corresiKmd wiili tliose of pre-war times 
nor, of course, with tliose of the Ixdligerent period, 
and an inhdligent conci^pt of them is a necessity 
if we are successfully to maintain and exiiaml our 
domestic xinc smelting which our Government 
recognises as a key industry. As we now .stand, 
the United ytates as a producer is so far in advance 
as to eclipse all others. Germany, previously 
occupying second place, is an unknown (|uantity, 
and Belgium, we are advi.sed, has so far been 
crippled that, (wo years must elap.st^ before sub- 
stantial rehabilitation of zinc snielting c*nn take 
j»laco. Britain has potential plant capable of pro- 
ducing, say, 100,000 tons per annum if in full 
operation, but adverse factors such as labour, <lelay 
in reconstruction, coal, refractories and others', 
lirevent anything like a rapid reali.sation of this 
figure. The i’.ritish Government h.as arrangisl to 
handle the output of the Broken Hill eoueeiitrates, 
formerl.v contra('t(Ml for by th(‘ Germans. At the 
time of the armistice, over r»00,000 tons of these 
concentrates had aceurnulnled and (hey are now 
♦arriving in this country to the exelusion of all 
other ores, with (he excei>(ion of .a little calamine 
from Italy and Sardinia. 

The treatment of Broken Hill coneentrates pre- 
sented, however, special ditficultics. The average 
wmriosition was zinc 47 r>er cent., lead 4 to (5 per 
cent, and 8 to 12 oz. silviu'. 'Bho zinc miiKTal i.s 
I>opiilarly referred to as blonde, but there is fjractl- 
oally no real blende in tfiese mines; the mineral Is 
actually marmatite in wlileh the zine is partly re- 
placed by isomorphou.s Iron and mangane.se. It is 
this mineral which causes so much of the (rouble in 
roasting the Broken Hill eoncentratea, for while 
the oxides of iron and manganese probably exert 
a heneficlal catalytic action in assisting the removal 
of the sulphur, they also tend to form a comtKuind 
of zine, manganese and iron oxides, practically 
free from silver and load and similar in composi- 
tion to the niiiK'rnl franklinite, which accumulates 
on the hearth of the furnace and, if not removed, 
ultimately brenk.s the rabbles of the meehanical 
furnaces. Roa .sting is carried out in open and 
muffled furnaces and the latter are essential if 
the sulphurous ga.s(‘s are to be utilised for the 
production of sulphuric acid. Muffled furnaces are 
oi)erated by liaml and mecbanically. Of the former, 
the Delplace Is greatly superior and uses from 11 to 
13 i:>er cent, fuel compared with 18 to 2r» ji^^r cent, 
consumed in the lUionlsh tyi)e. Mechanical fiir- 
naces such as the TTogeler and Merton work well 
with the simpler and eloaner Englisli and American 
blendes, but are not satisfactory for the complex 
Broken Hill wnceni rates. The Ridge furnace Is 
now being successfully used in England on a mix- 
ture of English blende and Broken Hill concen- 
trates. Mechanical furnaces are siK^cessfully em- 
ployed at Anaconda, but there the problem is 
of a different nature. The roasted ores are 
leached for electrolytic trent/nent and the aim is 
to get the maximum amount of soluble zinc sul- 
phate; it is found that if the temi)eraturo is 
not allowed to exceed 732® C. and the amount of 
air limited, the maximum amount of sulphate and 
the minimum amount of Insoluble zinc ferrite are 
formed. 

In roasting for retort distillation, the total sul- 
phur ns sulphide should not exceed from 0-86 to 
1 per cent. The temperature necessary to deeom- 


^se zinc sulphate Is between 000® and 060® C. 

effect of lead In 

retort distillation but It was not nearly so objec- 
tionable as the matte which was formed by residual 
sulphur and which, by Its action on the retort, 
was probably the worst enemy of the distiller. 
Ores running so high as 25 per cvnL of lead have 
bwu smelted without any difficulty. Blast roast- 
ing In Dwlght-Lloyd machines has been carried out 
exi)erinientaJly with some success by Rlgg and 
Warner at Port Pirie, S. Australia, but losses of zinc 
occur from cuii.sc‘s not yet traced. 

With regard to retort practice, there Is very little 
progress to report. Mechanical charging machines 
such as those of Simmons and Dorr-Delattre have 
b(‘en adopted In a few cases, and it is very desir- 
able that they should become more general In Great 
Britain. The work of Roitzheim and Remy on the 
use of eontlnuoiis vertical retorts appt^ars to offer 
a promising field for research, but full details of 
the experiments, which were carried out In Ger- 
many, are lacking. There is also distinct promise 
in the idea, carried out at Bartlesville, U.S.A., to 
distil large tonnages of roasted ore in retorts for 
a recovery of only fiO \)or cent, of the zinc, and to 
treat the retort residues In WT'therill grates for 
the yolatill.satioii and recovery of the remainder in 
the lorm of zine oxide for use as pigment. The 
final yield would be high, and the high cost and 
heavy find consiinii)tioii Involved in recovering by 
di.stilla(ion the extra 10 or 20 per cent, of zinc 
in the retort would he avoided. Two other lines 
of research suggest themswdves as worthy of further 
attention, viz,^ bri(|ue( (ing or “ egging the ore, 
and pre-redneing the cliarge. In ridort practice, 
th<‘r(‘ W(Te three stages : first , the moisture was 
driven off; second, (lie iron oxidtvs Avere reduced 
with evolution of oxygen, and thirdly metallic zinc 
was reduced and volatilised. By tiie use of pre- 
heated ore. an (‘conomy would \)e effc'cted because 
the r(‘(orts Avould contain more material and less 
oxygen would be evolved with (Ik* iirobabillty of 
a decrease in (be amount of blue fiowder. 

In addition to the nsunl diffleulties regarding 
lalKuir with which this country has to contend, 
there is a very strong iirejudioo against zinc smelt- 
ing. It is admitted by Trade Union officials to be 
unjust and, although hot and dusty, conditions 
at the zinc works are no loss favourable than in 
other Industries. However, the prejudice exists, 
and in tin* <‘conomie iiihu’csts of the ii'dustry Ialx)iir- 
saving contrivances must Ix^ installed. 

TroiibU‘S arising out of the use of refractories 
from home sourei's are not, so much due to the 
lack of suitalile niaterial in this country as to 
the absence of systematic treatuKuit ami sorting 
of such refractories ami clays as are available. 
Great can* and judgment are necessary in the choice 
and preparation. Mixtun*s containing carborun- 
dum, zirconia, etc., have beim tried. Zirconia up 
to 5 per cent, (tlie economic limit at present cost) 
showed no Improvement in the lasting jirof^'^rties 
of the ndort. 


Flotation metho<l.s of coru'entration have not only 
b<H*n of incalculable value In the case of Broken 
Hill ores but have also rendered electrolytic treat- 
ment generally possible. When electrolysis of zinc 
sulphate solutions was first ntteinpted at Cockle 
Creek, It was soon found that the acid treatment 
of the crude ore caused (be formation of large 
Quantities of gelatinous silica which prevented 
filtration with heavy losses of zinc. As flotation 
concentrates contain* very little silica, this diffi- 
culty is now avoided. At Anaconda electro-deposi- 
tion of zinc from sulphate solutions Is carried out 
successfully on a largo scale, and at Rlsdon, Tas- 
mania, 100 tons of electrolytic zinc is being pro- 
duced weekly. It is not possible to give costs or 
to prophesy whether the methods will be found 
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economical under normal conditions. The chief 
factors for successful working are purity of solu- 
tion and cost of power. For example, so little as 
0 03 per cent, of cobalt In ore Is objectionable and 
must be removed from the solution before electro- 
lysis. 


COST ANALYSIS IN CHEMICAL 
MANUFACTURE. 

I*ART I. 

origin and scope of the government 

METHOD. 

Two valiiablt' reports on the “ Costs and Efflcien- 
cles for H.M. Paeforles controlled by Factories 
Branch, Department of Explosive Supply,” have 
been issued from Storey’s Gate, the headquarters 
of this branch of the Ministry of Munitions. 
These reports give very Interesting and detaile<i 
information as to the costa of production of explo- 
sives, and of the acids etc. used in making them, 
at various Government factories during the war. 
But of even greater interest than the data con- 
tained In the reports is the method of cost analysis 
adopted in arriving at them, and the uses to which 
this analysis has been put. The reports Illustrate 
a development in methods of controlling manufac- 
ture which chemical manufacturing Jirms, and 
especially big manufacturing combines, are likely 
to find of great service. 

A foreword to tlie second report, wrltlen by 
Mr. K. B. Quinan, explains the origin of both 
reports by relating how the stimulating system 
of instnictlve administration of which they form 
the text came into operation. Incidentally, he 
throws light oil the history of the development 
of our explosives manufacture during the war. 
In the earliest stages of the war the anticipated 
demand for explosive ijroducts was met by enlarg- 
ing existing factories, a stei) which not only made 
Iiosslble a rapid increase in i)roduction but obviated 
the need to recruit .and train lunv technical stafl's. 
But the limits of this policy were soc>n reached, 
and early in 1016 the Committee on the Supply of 
iHgh Explosives, of which I>ord Moulton was chalr- 
iL' in, inaugurated the policy of erecting new and 
national factories. The following year the scope of 
these Government Factories liad increased to such 
an extent that a separate branch (the Factories 
Branch) of th(i Department of Explosives Su{)ply 
was organised to administer them. Only when an 
att(‘mpt was made to collect the necessary tech- 
nical data and assistance from existing factories 
did it bi'come evident that owing to the extra- 
ordinary demands of war there was — practically 
throughout the entire country — a regrettable lack 
of available accurate technical data, and an even 
greater lack of trained technical men. The great 
<‘xplosives and chemical comiianies of the country 
were all doing their utmost to meet the call for 
explosives, and their technical stalls were already 
sorely overtaxed. It was necessary to rely almost 
entirely for the stalling of tlu\se proposed new 
factories uiion the young and, usually, inexi^eri- 
enced chemists of the country; moreover, the scale 
upon which manufacture had to be faced was so 
enormous ns to bt‘ unique, and it was frequently 
necessary to devise entirely new methods and plant 
suitable for bulk production. 

Mr. Quinan met these dlfllcukles as follows in the 
case of those factories of which the construction 
and operation was entrusted to him. First he 
arranged that it should be possible to take dally 
accurate stock of materials produced and In pro- 
cess on any plant, and he had drawn up In readi- 
ness, even before the larger factories came into 
operation, a set of dally, weekly, and monthly 


technical report forms and a more or less complete 
I system of accounting, so that from the outst*t 
Information concerning the efflolenclea of the 
various proces.ses and the costs of production could 
be obtained from those in charge, and could Ix' 
rendered available for circulation. Further, he 
inaugunited a system of monthly meetings or tech- 
nic.ll conferences over which he presided. TTiese 
wert^ attended by representatives from the various 
Government factories. At tliese meetings the work 
of tile various factories w^as compared— instruction 
being given as to the teclmology of tlie various 
proeess(‘s and iilants — and the relation between the 
cost of maniifaetiire and efficieney of w'orklng was 
brought out. To do this th(‘ more clearly, n 
graplilcal system of costs representation was 
adopted. Tliis apiiears throughout; tlie two reports 
before us, which were' prepared for the fourteenth 
and seventeenth costs meetings respectively — the 
latter meeting proving to be the last, owing to the 
sudden susiienslon of hostilities. 

In order to collect and tabulate the lechnical and 
costs stati.stics for tlu'se technical nu^otings, .i 
statistics hrancli was formed undi'r Mr. S. 1. 
fx‘vy. Tile first rciiort covers tlie working of 
Government TNT and proiiellant factories, as 
far as data are available, from .Time, 1010, to 
DecernlK'r, 1917. For TNT facforli's. costs are 
shown for three six-monthly i>eriods, but for 
cordite factories data are available for tw^o 
six-monthly perlixls only. ''Bie second n'port 
covers the working of the a'N'^r and propel- 
lant factories for tlie months of May and .Tune, 
1918, and for various six-moiithly periods up to 
and including January — June, 1018. In addition, 
costs are given for the rnannfaetnre of calcium 
nitrate, ammonium nitrate, picric acid, letryl and 
ammonium perchlorate, and sections have l>een in- 
cluded on steam, gas produeiu’s and eh'etric power. 

It is interesting to nob* that in this report it 
has been possible to show costs for many manu- 
factures at two (’anadlan factories, for American 
Giillo and chamber plants, for nitric acid manu- 
faehire and snlpbnric acid eoneentratlon at a British 
trade factory, and for cordite at another trade 
factory. Evidently the recognition of tlie value of 
this comparative costing was becoming more wlde- 
spivad (possibly owing to the printing of the first 
report), and data from outside soure<*s were being 
suppiiei! to tin* Factories Branch, Statistical 
Section. Figures are also shown for the consump- 
tion of materials in tetryl manufacture at the 
Royal Gunpowder Factory, Waltham Abbey. 

The graph.s repn'.senting the costs have been 
drawn for comparative imriwses. They provide 
the means of comiiaring, for any one jiroduct or 
ju’oeess, the cost: — 

(i) At any particular factory during succt'ssivi* 
lH?rio<ls. 

(11) At different factories during tlie sanu* 
IX'riod. 

(iii) In some cases, with different plant, during 
the .same period— f.//., in the ease of sulphur 
trloxide production on Mannheim, Grillo and 
Tentelew plant, and, in the case of concentration, 
on Cascades, Gaillard Towers, Kesslers and Gil- 
christ. 

Ilonce the graphs show at a glance what Improve- 
ment a factory is making, how it compares with 
its fellows, and how the use of different plant 
affects the costs of working. 

In order to make costs comparable, raw materials 
have been charged to all factories at a uniform 
flat rate for 100 i>er cent, ntoterials, and factors 
have been noted which might operate favourably 
or otherwise against a factory. For example, in 
calculating the comparative coat of nitric acid pro- 
duction, although the cost of handling nitre cake 
has be^ Included, no credit has been allowed to 
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any factory for stile of nil re cake as some fac- 
tories were compelled, owiii)? to local conditions, 
to dump the material; ajjaln, since all factories 
were not provided with nitre hag washing plant, 
the costs of running this plant, where it existed, 
have been excliuhMi from the cost of intric add 
proiliiotion. Similarly, pure glyrvrin has been 
charged at a flat rate even when a factor>' has 
purilied its own glycerin, as in a factory where 
there is no glycerin distillery the jaire mal(“rial 
has to lie i>iireliased. 

A <‘a refill ;ina lysis has Ikhui made of all costs. 
The cost of iinuiuelhm is made up of two main 
items— cost of raw materials and servi»*e ehargi‘s. 
On this comparative basis th(‘ eo.st of raw materials 
retlt‘<‘ts directly in most e.asi's, ami is always largely 
inflmmced hy, the etlieieiiey of production. The 
servic(‘ <*]iarges are divided under live main liiaid- 
ings, sliown separately on the- gra]»hs, but given 
as a total in the accompanying tables. They an‘ 
d) r.abour, (2) fiud, Cb watiu', steam ami imwer 
(denoted by W.S.r.), (1) maintenance, and (.'») 
general. Tills allocation of costs mak(‘S it |w>sslbU‘ 
to see at once which are the luaivy itmns of expen- 
diture and where economy might Iw elVecteil. 

The heavim- of tlu' two main itmus in the cost 
of iiroduction is Um' cost of raw materials, so that 
economy in ra\N materials usage stands out at once 
as a goal to be aimed at. Furth<*r. the submarine 
campaign was making tin* ms'cssity for this 
economy urgent from otlnu’ tlian financial motives, 
so that it is not surprising to find from the graphs 

<',<h Gi'ajths 1\ and ‘\.\ of the secoml report that 
an imjirovi'ment in ol;ni( eliu'icney s4*ems l<» havi' 
been tin' first point !<► be tackled, 'riieri' appt'ars 
to hav(* lu'cn rapid lm[irov(*ments h<u-(*. 

The second it (‘in in the cost of firoduclion, that 
of si'rvlce charges, is apt at first sight to be over- 
shadowed by the cost of raw materials, Imt as 
economy in tlu' latter was grailually eflectf'd the 
question of servici's came more ami more to tlu‘ 
fore, and throughout the se<‘oml costs report tin' 
necessity for economy in this <lirection is insisii'd 
ui)on. The growing shortage of labour through- 
out the country was emphasising this indiit. 
Again and again in «leallng with sucicssive pro- 
duct.s it is ridterated that service chargi's have 
become one of the most important factors In tho 
costs, and in order to ]i(dnt out v<‘ry chaudy the 
great importance of this item in TNT maiiufa<'l urc. 
for instance, a special graph (Graph r>n) has Ikh'U 
lirepari'd .showing tin* ultimati' service charges [mu' 
ton TNT, the “ultimati*” siu-vic-e charges includ- 
ing not only those for tlm actual nitration firo- 
oess but also tlu' scrvici* charges Involved in the 
ai'ld usago. i.c. on the denil ration plant, tlu‘ con- 
centration iilani ;iml at tlu' retorts. 

(A further rontrihHt 'Kn) mi fftis yut)ief ( }rilt ai^ix'Ur 
}h a .suhv( (lueuf issur.) 


REFRACTORIES. 


Dr. .T. \V. Mollor deliverc'd rectuitly a coursi* of 
five lectures <ui nd'raclorii's umlcr tlu' joint 
auspices of tlu* Xewcasth* S^'ction of the Sochdy 
of (’hem leal Industry and of the Armstrong Col- 
lege, Newcastle-on-Tyne. Tlu* following is a bri<*f 
account of some of the more inter<*.st lug iioints 
dealt wit hr- 

The action of heat on clay first drives oil' 
hygro.scor»lc moisture and deliydrati’s the collohlal 
silicic acid; at fiOtF G. the clay la decomposed into 
frw silica, free alumina, and water; about 800® G. 
the alumina l)€*gins to' polyinerlst'. forming more 
complex molecules; above 1000® Gk alumina and 
silica recombine to form slllimanite, Al^O^-SlOj,; 
at 1500® C. the clay sinters stone-like mass;. 


at 1C50® (1 the clay softens and loses its shape: 
and at 1700® C. it forms a brown or grey viscid 
liquid. Some assume that, the compound 
AI,^0.,.2S102 Is formed when the water is exiK'lled 
from clay, hut there is no evidenci* for this beyond 
tlie fact that the ratio Al,/),^ : SiO, is the same 
before and after dehydration, ami lids would 
obviously l>t‘ the casi* wlKdlier comliiiiaiioii (*xls(ed 
or not. However this may 1 h‘, at about r)00° G. 
(he bricks or otlu*r goods Ix'ing fired ahsoih heat 
wilhonl rise of lempeniture; at about hOO® G. they 
become hollt'r than the kiln, and afterwards eooJ 
down to the l('mperal iin* of the kiln. Glay ex- 
jiands during deliydration, the spi'cilie gravity 
falling from 21)1 to 2- 17 at (iOO® G., and aft(‘rwards 
<-oiilraets. tlu* siieeilic gravity rising to 2-7.*: after 
4‘alciual hui at 1200® (’. Tlie contraetlon results 
from tlu* vil rifh'atioii or the closing of tlie pores, 
and from the change of tlu* ]»rodu(ts of d(‘composi- 
tioii to a mixtun* with a higher specific gravity. 
With many lireelays this tin* eoiit raet ion would be 
ililVienll to manage, but tlu* percent agi* coni raet ion 
is l(*ssene4l l>y I hi* use of pri'viously tired lireclay 
called “ grog.*’ The grog acts as a kind of skel(*ton 
ahoni wideh the lireclay vllritii'S or sinters. The 
tlrehriek is fully matured when, during (lie tiring, 
it has attained its mifdmnm size. If the mininmm 
.size has not been attained during tin* liriug^ the 
brick w’ill eoiitrael further wiieii in use. q’o get 
the .souiide.sl and best ]»o.ssil>)e brick of a given 
texture it. is necessary to use grog w'liieli ha.s 
attaliieil its maxinuim sliriiikage, and to take 
more Ilian 00 percent, of the i ossihh* lire slirinkage 
out of the brieks diiriug tin* luiriiiug. A practical 
j(*sl for liiidiug if a brick lias bi'eu adequately 
tired is lolieat oue-half of it in a furuaee in W’hicll 
such brieks are to bi* u.sed. and to compare the 
result with the half wliieii ha.s not hi*eu re-tired. 

^Yhell alumina is heated, its speeilie gravity in- 
ereasi*s from about 2S at ()0h®G. to alioul 2-0 at 
1200® (*., <-orrespondiug willi a eoutraetlou of 
nearly 20 per ei'iil., and such ealeiii<‘d alumina is 
less soluble ill acids, less hygi’osi'ople. etc. Tlie 
ehaiig(‘ is (*.\ol lierude, for heat is (*volv(‘d ;d about 
1000® (’. 'I’he eontraelion of alumina or bauxite 
brieks Is dlOieult for mamdaelurers to 4le;d willi, 
siiiei* till* products an* liable to bei'OTue ei’.aeked 
and distorted, and it is also <Iinu*ult to ensure tliat 
the n*ae(ion Is I'omiileted. Guder ordinary firing 
conditions tlu* eliaiige is slow, and takes a very 
long lime for eonipletiou. Houee H(*rions difficul- 
ties have arisen through suhseiiui'Ut eout raetion. 
and makers a ml users a Idee have eomlemn(*d 
alumina or bauxite bricks. These bricks have 
n‘ally not had i\ fair trial. 

S(*vcral other oxides, such as I'ei’rie and ehroinie 
oxhh’S, undergo ana logons ehaiiges. hut not In so 
pronoune(*<l a degree. (Miemisls know how tlu*se 
oxides heeome comparatively inert alter ealeiiia- 
tioii. Wlih zireouia tlie eliaiigcs are even more 
]»rouounei*d than with alumina . ^Plu* evolution of 
heat is so gr(*at that the mass l>eeom(‘S momen- 
larily inejinde.sei'iit. Magnesia also undergoes 
analogous changes during ealclnalion at high 
teinjieral nn*, its siK'clfie gravity changing from 
about 2,2 to ’>•(>, eorn*spoiidlng with more than 
11 iM*reent. rout raetion. Tin* conv(*rsion from A to 
n magiK'sili* is aeeeleraled hy the presence of 
ferrii* oxide. 

Magnesite brlek.s are made w'ithout the addition 
of any foreign himllng agent. In tlie mamifaetnre 
of silica brieks, it Is usual to add about 2 iH‘r cent, 
of slaked lime, uidess there is sufihdeiit natural 
clay pr€*seiit to w*rve as the binding agent ; the 
added lime, however, Is v(‘ry prone to caiiflc the 
formation of silicates, thus rendering the brieks 
Htnieturally weak and brittle. A small proportion 
of a plastic clay forms crystals of sllllmsnlte, but 
I even then the 1)ond Is stronger with the clay than 



Vol, xxxvni., No. 10.] 


BEVIEW. 


181 


with the lime bond, Silica, as flint, is converted 
into a form of lower specific gravity much more 
rapidly than when present as quartz, and the evi- 
dence is almost conclusive that such conversion is 
ni*(^eleraled by tlie presence of iron oxide in a 
certain form. This means that in the ordinary 
process of manufacturing the bricks, instead of 
get ling a .‘iO iX'r cent, conversion tlau'e may be a 
00 pm* cent. conviU’sion, Some bricks made in 
South Wjilos witli silica rock containing 5 jM-r c(‘nt. 
of ferric oxide were found to give excellent results, 
om* furnace manager declaring that, they were the 
best he had ever had. ^’'he pr(‘S(Uice of iron H(Huns 
to toughen the lime t)ond. Tn Dr. Mellor’s opinion, 
a liiglily plastic and tenacious clay bond is pref<T- 
.nble to lime for silica bricks, tlie plasticity and 
tenacity being necessary in order that, a reasonably 
low amount of clay m.'iy sullice. A bigli proimrtion 
of eitlier lime or clay bond will lower tbe refrac- 
toriness. As a general rule, in i»as.sing from the 
crystalline to the vitreous condition tlicn' is an 
('Xitansion, and conversely a contraction in passing 
from the vitreous to tlie crysl.alliiu' form. With 
felspar there is a coni raetioii of aitout (1 per (xuit. 
on crystJillising, and if the fusi'd material co<ds 
willuMil crystallisation tliis contraction <lo(‘s not 
oe<'iir. Vitr(H)ns quartz ;ilso conlracds as it crystal- 
li.s(‘s, and vessels made of it sliattiu* as crystalli- 
s,Mllon 0 (‘(‘urs. 

Souu' curious results have lu'cn oi)iaiued in 
<‘ouiU‘xiou witii tlie iMUKdrittiou of tirebrieks Ity 
di'.st. Wltli dusts consistiug of o\id(‘ <»f iroi). 
(’o]t]ier, or zluc. tli(' peiiel ration is tairly ra))i<l ,an<l 
fairly deep, jierliaps an iiieli in a couple of hours. 
As tliere is <'videnee of I he volat ilisal ion of lli(‘ 
iiK'tals named al surprisingly low t<Mnp<u‘ntures in 
reducing .at rnosplien'S, c.//., copper al (‘00°('., and 
iron at 1100° O., Dr. INb'llor iKdieves tliat tlies(‘ 
metals licmdralc^ 11 k‘ la'fractory as v.apours. .\ 
tine-gr.ained tc'xlure in bricks is favourable for 
r«'sisting iicuetration Ity vajioiir or dust. Fiutu- 
glnous dusts in rcdmdng atmospiieres !ire ciiaiau'- 
tm’ised by riipid slagging, silica iiricks especially 
being rc'adlly attack(*d. Witli saitv coals the sail, 
vajiour rn[>ldly attacks silica and firccijiy refrai*- 
tories, a very fiisiltl«‘ slag luang produced. Tlit* 
best results In resisting tills action serun to b«‘ 
gi'Mi by bricks in whicii tlie ratio of alumina to 
sile i molt'culcs is k'ss tbaii 1 : .T.a. as in the ease 
of good resisting material containing O-.*! iw'r cent, 
silica and .'iO T>^*f cent, alumina. 

For wit listanding abrupt, eliang(‘s of teiuperjilur(‘ 
a porous opiui texture is most sullal)l<‘, but there is 
a limit to tlie possibilities in this direction owing to 
tli(‘ necessity of kei'ping the matei-ials fairly 
toiigli. and In some cases ixuaueabllity to gases 
would 1 k‘ too iiiueh favoured i»y porosity. Tiie low 
thermal condiuM ivity of iiigbly jiorous materials 
also roudi'rs a iionms stnieture uiidosirnble for 
low 1em])i‘rature muffles and retorts. Contriiry to 
wliat are, presumably, the vii'ws most gener.ally 
held. Dr. i\I(-llor believes Hint at high furiiaee 
teiiijicral iires ;i liiglily porous structure favours 
tile conduct ivit y of lieat, and tliat only a I low 
hmiin'ratmv' are lilgiily porous nTractory goods of 
lo»v tlHwmal eoiKiuel hily. lb‘ <'Outeuds (hat tlie 
.''■•(.'I of radiation across tlu‘ pore spaces is for- 
gotten, as well as that of convection (sec this J., 
1011), 140 lO. 

Pnoni’cTioN OK rouTUANn ( ’km ENT. -The annual lU'o- 
ducllou of Fort laud c(Muent In FuroiR' is as follows 
(in millions of barrels) F.S.A. 02-S, (;ermnny flO, 
F^rltnin 17, France S. Ihmniark 7, otlier Fnropean 
(‘ountries 10. flflius tlie output of tin' United States 
far exceeds that of the xvhole of EnroiK*, n fact 
wliich is a.Mcribed mainly to the sueee.ssfnl develop- 
ment, of tlu' rotary kiln and to the progress of 
concrete oonstruotion on a very large scale In that 
country .— (U.iS. Geological purvey.) 


NEWS FROM THE SECTIONS. 


NEW YOKK. 

A joint; meeting was held on April 1ft with the 
American Chemical Stociety and the American 
Elect ro-chemi cal Society, at the Chemists’ Club, 
New York. Dr. F. C. Mellliin(>y, viee-ehairman of 
the Section, i»resided over an attendance of about 
loO members and guests. Dr. W. 11. Nichols 
moved the following resolution which was carried 
uimnimously. “ TIu‘ New Yiu’k Section of the 
Society of Chemical Jndn.stry, having learned of 
the deatJi of Sir William Crookes, jia si -president of 
tile Society of Cheniieal Industry, desires to record 
Its sense of the iKU-sonal loss whicli the Soeiel.y 
bads, and of tlie debt wliicli .science ow('S to him 
for his brilliant and palii.stakiiig ivsiai relies which 
havt‘ contributed in a liigli degna* to tlie jiraolieul 
development as well as to tin* llieoiahical under- 
standing of the prolilems of ciienilstry and jiliysios. 

“ T1h‘ death of Sir William Crookes forces upon 
onr allentioii the fund.niK'ntal cliaraclor of the 
work to whl<*h he devoted hiiusidf. a tield in vvhieli 
the nnmlK'i* of snwacssful woikers is small, and 
leads ns to express a buvont liojK' ilial. other men 
of genius may be stimulal<Ml to juirsiK' related lines 
of endeavour.” 

Tiirough fliq efl'orts of tlu* Ferkin Medal Com- 
mittee two new portraits have recently been jire- 
.siuiled lo the Ch(*niists’ Club, d’lu' portrait of Dr. 
J. Jt. F. Ilerre.shofl', the ivcijueijl of tin* medal in 
IflOS, was pr(>sented by Dr. W. II. Nichols on behalf 
of till' (huKUYil Cliemical Comp, any; and tlie second, 
that of E. G.. Ach(‘son, wlio received tlie medal in 
1010, xva.s given by Mrs. Aclieson. Doth Dr. 
IlcrresholV and Mr. Aclieson were pn'sent and were 
firovaikal u]tou to give a .short account of tlieir 
careers. 


MANOIIESTEK. 

A paper on “ T1 h> Froduclion and Reflning of 
Edible Oils ” was laaid by Mr. F. F. FliM-kton at the 
meeting ludd on May 2. Mr. Win. fl'homson presid- 
ing. Tbe autlior staled tliat until tlu‘ (Uid of 1014 the 
edible oil imlustry had recidxaai very little attention 
in this (onniry: it was practically conlined to Hol- 
land, Germany, Austria and Ihdgium, Itritisli manu- 
facturers being ehiefly concerned witli tlie t re.it nieiit 
of <‘<lible oil seeds to obtain oil for In'tlcr qnallly 
soaps. Many np-to-date ])lants were now being hi- 
st, iIUmI in tills country, and in tlie near future Ave 
slutuld 1 h^ quite inde]H‘iideu1 of outside sources. of 
supidy. Further, since 00 percent, of eitible oil schmIs 
were grown wit bin the Empire, tin’s very Important 
iiKinstry should provide a fiehl for <‘\port. Dealing 
with tile (piestion of extraction, Mr. Fiockton said 
that ordinary rolling was quite infldtKjuate: the 
ix'diK'tion must be grailiial .so that tlie resulting 
meal was not granular but flaked. Tlie meal should 
be luaited to a liigli teuiperatun^ and iiioisteiUHl to 
en.sure tin* flow of t)u‘ oil, otherwise a high per- 
emitagi' of tlie lat((U' would Im‘ left behind, oven 
(hough abnormally liigli pressuri‘ had been appliefl 
tVir an uniiec(‘.ssary Imigtii of time. In onier lo 
obtain the maximum yield of oil. the exci'ss of 
moist nnp present in many seeds, sliould first lie 
idlminated as far as jiossible. ’Pile retinlng cost 
varied, but as a rule f-'r £(*» jier ton sliould eover all 
overhead ami miinufacluriug eliarge.s. 

The report bir tli<‘ past si'ssioii ri'eords the hold- 
ing of seven imadiiigs at which twidve pa^rs or 
eommunicatioiis W(‘re read, tlie average attendance 
being about 70. Emphasis is laid upon th(‘ us(‘ful 
ness of Inviting memlM'vs of kindivd societies to 
attend meetings, both from the point of view of 
stimulating local Interest in the Society, and from 
that, of inducing c‘o-ot«‘ratloii towai'ds common 
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(local) ends. A generous tribute is paid to the 
efficient work of Mr. L. B. Vlies, the late Hon. 
Secretary. The personnel of the new committee is 
as follows: — Chairman, Mr. .John Allan; Vice- 
chairman, Mr. Wm. Thomson; Hon. Secretary, Mr. 
Ij. Guy Radcllffe; Committee, Prof. A. Lapworth, 
Drs. B. Arderu, T. ("allaii, Cap!,. F. S. Sinnatt, and 
Messrs. W. Andrews, J. Baddilev, W. B. Hart, 
J. H. lloseasoii, S. B. Melling, H. Moore, J. D. 
Pa ton, and L. B. Vlies. 


J.ONDCN. 

At the meeting held on May 5, at Burlington 
House, W., three ])ai)ers were read by Dr. 1*. B. 
Spielmanu and liis colleagiu's, Mr. F. Butler Jones, 
Dr. S. Scliolz, and Mr. H. Wood, respectively. 

The first consisted of a criti(*al examination of 
the relativ(‘ trust worthiness and accuracy of the 
several methods for the estimation of carbon disul- 
phide. it has been found that tile most accurate 
method is that of ext raction as potassium xanthate, 
oxidation of this with bromine, and precipitation as 
barium sulphabv Tlu‘ most '^‘onvenient method is 
that where advantage is taken of the diminution of 
specilic gravity due to the removal of carlton 
disulphide by alcoholic ijotnssium or sodium 
hydroxide. Bstimatlons involving the formation of 
coi)per xanthate were found, on the whole, to be 
somewhat unsatisfactory. Quantitative estimation 
by means of plienyl hydrazine appears to be im- 
possible owing to the appreciable solubility of the 
precipitate in benzeiu'. The chairman, Dr. (’harl(*s 
A. Keane, at the conclusion of tliis paper, remarked 
that in estimating copper xanthate the (liHiculty 
was always that of obtaining a precipitate of 
constant, composition. 

In the second paper on the estimation of thio- 
phene, file methods of Denigf's (emidoying l)asic 
mercuric sulplial.p and of Paoliiii and Silberimmn 
(wlio used basic mercuric acetate) wcto ex.amim'd. 
and in each casi* tbe authors claim to Iiave imi>roved 
and simpliti(‘d the method of working. Dr. F. B. 
Thole ill eommentlng on tlie satisfactory nature of 
the test., even in the presence of hoxylem‘, ques- 
tioned whether di-ole tines would also be iioii- 
reactive, in view of the fact that; tiiey gave a 
precipitate witli liasic mercuric sulphate. 

A particularly liiterosUng discussion followi'd Dr. 
Splelmann’s tlilrd paper on the “ free carbon ” In 
tar and pitch. He describ(vl th<‘ .several modes of 
extraction and the liquids wiiicli were tried, from 
which it seems that the best metliod consists in the 
employment of carbon disiihihide and b(mzene in 
an ordinary Soxhlet extractor. Pyrdine is a more 
far-reaching solvent but requires an all-glass 
apparatus. In the discii.ssion It was elicited that 
the commercial value of tar and pitch whtm used 
for road-making and as a binder for briquette.s is 
appraised in part by the “ free carbon ” content. 

The reading of the above papers was preceiled 
by the annual meeting and the election of the 
Committe<'. Ihe report for the session stall'd that 
in spite of 1 he transference of some .^s 'iix'inber.s 
to the Bristol Si’ction, the niembershi]) of the 
Txmdon Section had ri.sen from 11 lib to 12S.^j. Seven 
meetings have l>een held, so far, at which 20 papers 
have been read, and the ave?-age attendance has 
been 122. Hi'fercnce was mad<‘ to the visit of 
M. Paul Kestner In November last, to the initia- 
tion of an Inter-Allied Conference of I’ure and 
Applied Chemistry, and to the forth(‘oming annual 
meeting of the Soc-iety in I>omloii. Tiie Sectional 
Cominitt.<'e on Bmplre Sugar Production lias con- 
tinued its impiiries and the reiiort. will lx* com- 
municated at the Annual Meeting In July. As an 
outcome of the dl8(*ussion on Uefractometry, a com- 
mittee has been formed to consider “Temperature 
Specification and Methods of Control in connexion 
with Refrnctometers.” The following members of 


the Committee retire at the end of the session: — 
Messrs. W. 0. Hancock, J. W. Hinchley, J. Macara 
J. W. Macdonald, T. D. Morson, and F. I. Scant; 
and in their ;)lace8 have been elected Dr. M. O. 
Forster, Messrs. B. V. Evans, E. C. B. Wllbraham, 
B. R. Bolton, C. Doreo, and Oapt. G. S. Walpole. 
As previously announced, Mr. Julian L. Baker suc- 
ceeds Dr. 0. A. Keane as chairman, the latter 
remaining on the Committee. 


BIRMINGHAM. 

In the absence of Dr. Morrell, Dr. E. W. Smith 
presided at the meeting held on May 6 at the 
University. In ihe first paix*r, “ Chlorination of 
Benzene. Analysis of Mixtures of Benzene, Chloro- 
benzene and Dichlorolx*nzene, etc.,” Prof. P. F. 
Frankland, Mr. S. R. Carter and Miss D. Webster 
described a distillation method similar to that used 
by U. G. Colman for deti'rminlng tolueue in com- 
mereial toluol (tliis J., 10J5, 108). From the 
amounts dislilliiig below 122° nnd above 142° C. 
the ix*r(x*ntage.s of benzene and chlorobenzene are 
obtaine<l from a graph, and the dlchlorobeuzene is 
found by difference. The metluxl Is accurate and 
exix'dltious, distillation Ixdng complete in 30 — 
45 mill. 

The sewnd paper was pn “ The Ai»pllcation of 
Colloid Cliemistry to the Problems of Physical 
Metallurgy,” by Mr. F. C. A. II. Lantsb<;rry. 


MEETINGS OF OTHER SOCIETIES. 


ROYAB SOCIETY OF ARTS. 

The second “ Trueman Wood ” L<'ctur(‘ was given 
on April 30 by Sir Herbert, Jackson on “ Glass aud 
Some of its Problems.” Tlie lecture was mainly of 
ail experimental eharaeter; the complementary 
descriptive matUu‘ will appear in due course in the 
Society’s Journal. 

After a few I'xplanatory remarks on glass and its 
constituents, the leetiirer proc(‘eded to discuss the 
question: Is glass a solid? Ho showed that the 
did lonary delinitiou of a solid as a substance with 
a fixed form whose particles an? not free to move, 
certainly did not ai>])ly to glass wliich ixissesses 
marked viscosity through a long range of temix'ra- 
tures. Dealing with I Ik* sealing in glass of metallic 
wires, Sir H. Jackson explained that thermal 
expansion is by ik) means the only factor to be con- 
si(I(*re(l. Tims a glass that will hold copper and 
platinum wires will not retain iron or nickel wires. 
J’he coelTicleiit of expansion of copper is about 
double that of iron, and tliose of iron and nickel 
are intermediate between the two. The difference 
is due to the fact that copi>er and platinum are 
n'latlvely soft and the other two metals hard : the 
glass as it cools jiulls and deforms the former but 
not the latter. In regard to the problem of struc- 
ture, the lecturer said that he had never s(X'n 
perfectly vitreous glass except in small pieces; he 
inclined to the view that every substance has both 
a crystalline and an amorphous form. The vitreous 
form of white arsenic would lx* vei-y valuable for 
u.se in oiitleal glass if it could be pn'served, and a 
method of stabilising it was wanted. Certain 
exi)erini(*ntal data obtained by etching glass and by 
sfireadiiig on it very strong liquid glue did not prove 
Its crystalline nature, but the phenomenon of 
liuorescence was truly indicative of that state; he 
knew no single instance of a truly vitreous sub- 
stance showing pho8phore8cenc*e. A crystal of zinc 
silicate was divided into two and each part 
powdered. One iwrtlon was vitrified by a very 
sudden cooling; It did not phosphoresce; when, how- 
ever, it was heated It became crystalline and phoa- « 
phorescent. Many of the constituents of glass exist 
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in both forms, e.g., the borates, phosphates and 
silicates of calcium. Nearly all vitreous substances 
show a tendency to crystallise at some temi>erature. 
No change occurs when n super-saturated solution 
of sodium acetate is cooled with ice and salt or 
with solid carbon dioxide, but, as the lecturer 
demonstrated, at the temperature of liquid air, 
solid vitri'ouH acetate separates out, and on warming 
sudilenly beconies crystalline inducing momentary 
crystallisation of the whole mass. A similar ex- 
peiimciit was performed with Kochelle salt, but in 
this case the vitreous solid does not change on 
being warmed, and consequently no crystallisation 
occurs. 

q'he rest of th(‘ lecture was devoted to demon- 
strating the form.ition of opal and coloured glasses. 
Four transparent bulbs of the same glass showed 
dilferent degrees of opacity on being heJded to 
ditVerent temi>tu’a lures, and a transpanuit bulb con- 
taining gold became siuwssively pink, dark red and 
Idue, the colours ])roduced dei>ending on the size of 
the particles lilxn’ated. "Phree clear glasses con- 
taining the siinu‘ i)roportion of nicked but difl’erent 
alkalis (i)otash, soda and lithia) became violel, 
brown and yellow, resr)ectively. Boro-sllicate glass 
was changed by lieat inlo violet or yellow according 
to the i)roportlon of alkali lu’csent. The lecturer 
emphasised the analogy between the phenomena 
shown by glasses and by solutions, and exlilbitcsl 
on the seiu‘en som<‘ iKaiutlful experiments showing 
tlie reduction of gold solutions with semicarhazide 
in till' ])res(‘nee, and absence, of tarinic aidd as 
proteoliv(‘ colloid. 


THE IRON AND STEEiv TNSTITt^TE. 

Tlu‘ animal general meeting of the Iron and Steel 
Institute was lield on May S and 1), it the Institute 
of ("ivil Engineers, wliiui a large number of jiapers 
was pri'sented. 

M. E. (Ireiner pn^simted a “ Report on the 
Condit ion of il)(‘ Belgian Iron ami Steel Works after 
the Oernian Occupation.” lb descrilxal in con- 
siderable detail the deplorabk' condition of the 
whole of the industry, and its I'lTect on th<? future 
position of Belgium as a manufaetiirlng nation; in 
particular he drew attention to the w.anton manner 
la whieii whole establisliments had been put com- 
k ! ‘tely out of action by the eareful destnietioii of 
vital maehines in a systematb! manner. His report 
was am])ly eonfirmed by a number of the meiulK'i's 
present, parllcnlarly by Mr. Ilarbord and Mr. 
blather, wdio were able to deserllie XKU'sonal exjuud- 
enees in the devastated area. 

Mr. L. (\ Harvey read a iiaper on the ” T’se 
of rnlverl.si'd Coal.” This was a supplement to 
a recent nM’ort snbmil.ted by the autlior to the 
Director of Fuel Research, and dealt, among other 
things, with the application of pulverised coal to 
steam raising, the generation of motive iiower, 
and as a source of heat in inelallurgieal works. 

A eontrihiition by Mr. C. H. F, Bagley on 
” Modern Steel Metallurgy ” described a system 
worked out by himself some years ago, mainly in 
eonnexion with the basic open-hearth process, the 
objeet of which is to render more simple and 
reliable the methods of ealeulatlng the eonsuniption 
of materials and the technical results in the manu- 
facture of steel from any kind of pig iron by any 
standard process. 

Mr. ,1. C. W. Ilnmfrey, in a paper entltleil 
“ Maero-etehing and Macro-printing,*’ de.scrIlxHl a 
method for the developinewt of tlie macro-struc- 
ture of ste(*l Ingots and forgings. The etch 
produces on the surface of the specimen a relief 
structure which is slmiily the original cored struc- 
ture of the ingot; the specimens can be used as 
blocks for the production of direct contact prints, 
and the paper Is Illustrated with a number of such 
contact prints from the steel specimens. A paper 


by Messrs. W. H. Whitely and A. F. riallimond 
described the results of investigations Into the 
microstructure of slags, the structure of the hearth 
in the acid oi)en-hearth process, and the reactions 
occurring in the molten slag during the process. 
The pai>er is illustrated wltli many excellent miero- 
graphs. Tile ” Manufacture of Files ” formed the 
subject of a paper by Mr. Deo. ’Paylor, He gives 
much Information with regard both to the 
meehanieal and metallurgical proei'sses of manufac- 
ture. His paix^r wdll form one of the most complete 
works of reference available on the subject at the 
present time. Dr. .1. H. Andrew and Mr. G. W. 
Green describi'd in considerable detail the manufac- 
ture and treatment of certain kinds of high staxHl 
tool steel. Four dilfiuent ingots w'cre followed 
tlirougii every stage In the process of manufacture. 
’Phe treatmmit, deseribial represiaits the standard 
practice carriiM out in tin' works of Sir W. G. 
Armstrong, Whitworth and Co. Eld. A pa|jer by 
Mr. I>. Hanson and Mr. .1. E, Hurst gives an 
account of the imUliod ad()y)lc<l to overcome certain 
ditlieulllos in tlie case-hardening process. Various 
troubles, which w<‘re traced to tin* iirewMice of films 
of free cementite in the ca.se of the finished articles, 
wore entirely overcome by the adoption of certain 
slight inodiiieation.s of the i)rocess, which wore 
des<*ribed. 

A (‘onsiderable number of papers could not be read 
at the meeting on account of lack of time. Of 
tiles!." mention may particularly be made of one by 
M. A. M. Portevin ami M. Gaiin on the ” Exyieri- 
meiital Investigation of thi? IntiueiKo of tlie Rale 
of (’oolliig on the Hanlening of ('arbon Steels.” 
The meeting also included a joint session with the 
Institution of Electrical Engineers, at which a 
selection of pajx.Ts on elect rie furnaces was 
<llseiis.sed. These included jiapers by W. K. Booth, 
It. G. Mer(*er, A. Sahlin, V. Stobie, J. Bibby, and 
H. A. Greaves. 


INSTITUTION OF MEOHANIUAL ENGINEERS. 

On May 12, Dr. W. H. Hattield read a paper on 
” The Mix'hauieal lTo|xuM:i(‘S of Steel, w'itli some 
eoiisideral ion of tlie <jU!.*.stloii of Brittleness,” in 
which he discussed geii(‘rally the ((uestlon of brittle- 
ness and the relationship of the results of various 
meehanieal tests to the failures of yiarts in service. 
’Pile various forms of mechanical tests in u.se and 
the data they provide were reviewed, and the 
opinion ex])resscd that the tensile tc.st and the data 
derived from it are the fundamental factors indi- 
c.iling the .strength and condition of a steel, but that 
all the other tests give additional and distinct 
information not so revealed. No special reliaiu'c 
should he jihieed on any one form of test. Tho 
result.s obtained from ditlerent forms of mechanical 
tests on a variety of steels wmv discussed and 
several outstanding facts of much interest wer.^ 
brought forward. Tlie coiiclu.sion was reached that 
real brittlciie.ss in .service is distinct from notch 
brittleness, and whilst a leally Iirlttle steel will 
always give a low value under tlie notched imiiaet- 
test, a low value under sueli t(‘st d(X*s not neces- 
sarily denote a really brittle steel. Real brittleness 
is readily distinguished by tests other than the 
notched -bar test. 


THE CHEMICAL SOCIETY. 

On May ir>, with Sir ,1. J. Dobble in the chair, 
Mr. B. Blount and Dr. .T. H. Seipielra read a paix*r 
on ” * Blue ,Tohn ’ and other forms of Fluorite.” 
The object tlie authors had in view was to determine 
the exact cause of the coloration of the mineral; in 
this they were unsuccessful, but a number of 
Interesting obsi?rvntlons were recorded. 

Chemical analysis show-ed that specimens of the 
blue and green forms of fluorite had iiracticaUy 
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Identical coinx)osltIon, visi., over 1)9*5 iK*r cent, of 
calcium fluoride, traces of aluminium and/or iron, 
and of manganese, and a very minute traw of mag- 
nesium. The analytical ligures led to the con- 
clusion that the coloration was not due to mineral 
constituents. The hypotliesls that it might be 
caused by an organic dye was tested by exiracting 
with organic solvents; of these only two, chloroform 
and toluene, yielded an appnriable quantity of 
extract, and this n\.;is found to contain l(‘ss than 
0-05 per e<‘nt. <»f carbon. Numerous experiments 
with radium compounds h'd to the inference that the 
coloration was not of nidio-active origin. When 
the crystals are h(‘at('d to ;ir.0° C. in a sealed tutK\ 
a liquid (chietly organic) is exj>elled. decreidtat ion 
occurs, and the mineral iK'Comes white, and, when 
hot, fluorescent, on cooling the colour is not 
restored. Tlie .authors imdine to the view that 
organic malbu- is the cau.se of lh(‘ coharation. 

The proposed .aHeralions in certain of the 
Society's by-laws were carri(‘<l .at a sp(‘cial imading 
held on May S. Women will now be eligibh* for 
election to the Fellowship. 


THE ItOY.M. StM'IFTY. 

Prof. W. A. Pone and Mr. U. .1. S.arjant contri- 
buted a paptn* on '* The .Action of Pyridine upon the 
(..'Oal Substan<*e ” at the naading held on May 15. 
It was slnovn that the pi\‘S('uce of oxygaai has an 
important retaixling action upon the extraction pro- 
(a''ss (the extent of which vari(‘s considerably with 
(he natur(‘ of (he coal), and that in order to obtain 
consistent results in any such i»rocess, it is neces- 
sary not, only to einidoy an anhydions solvent, but 
also to exclude oxyg<‘n. A suitable apparatus and 
method vven* <!(‘.scribed f(u* carrying out the proc(‘ss 
under standard conditions, such .as will give con- 
sistent results of comparative valiK' with various 
coals. The aiqilica) ion of the method to two 
typical isomeric bituminous co.als xv.is fully 
deserlix'd. When such (‘xtraction is carried out 
at ordinary pressures, with exclusion of oxygen, 
a pra(‘tical limit is tinally attaine<l. In (he case of 
the two cofils in (luestion, this limit conshlerably 
exceeded th<‘ amount of “volatiles’’ yield(*d by 
them on carbonisation at 950® At higher pres- 
sures this first limit was considerably ]>assed, and 
when comluct(‘d in s<‘aled tubes iMdween l.‘)0® and 
150® C. as much as two-thirds of the coal substance 
wais rtaidered solubh'. 

The results as a whole indicjite that neither 
pyridine aloiu‘ nor even pyridine In coiijuncti(m 
with chloroform is c.apabl(‘ of extr.acting in a lairc 
condition the resiiiic comstituents of the coal .sub- 
stance, and that in addition to any ordinary .solvent 
action which i)yridine m.iy have ui)on sin*h con- 
stituents, it also at the s.aiiK' time slowly attacks 
ami resolv(‘.s into slmplo' molcculai aggn*gatcs the 
complex struct’ii'c of the ^-oal substance a.s ,m whole, 
for W’lilch it has a marked aflinity. 


Chemical Industry Club.— Tlie monllily meeting of 
tl»e (Micmieal Industry Flub was ludd at the Flub 
Pi’emi.sc.s, 2, Whitehall ('ourt, S.W., on M.ay 19, 
with Dr. Ilodgkiuson in the chair. During the 
<‘vening the Honorary Secretary, .Mr. H. lOdwln 
Foley, gavi' a descriidioii of tin* Fhemisis’ Flub 
ill New York, and referrt'd to the .arrangi'menl (hat 
has been i iaile between the English and American 
Flubs under wliicli m(‘iiil)ers of <*ith(‘r Flub ran 
aefjuire temporary mcmlH'j'.shli) in tin* other, wdthout 
jiaymeut. Mi'. .1. I.aiiison Wills, of St. r.ouis, 
r.S.A., xvas pi(*.sent and gave* an addre.ss on “ The 
Effect of Prohibit iou on the Hrewlng Indus! ry in 
America.” The memb 'r.slilp of the ('liib now totals 
581, Inclusive of ajqilicationH, and there is every 
sign of continued i)rosi)erity. 


NEW5 AND NOTES. 


CANADA. 

Potash from Cement Plants.— The Canada F^'ment 
Fo. is planning to esiablish a i>otush recovery plant 
(.spray system) at I’ort Colhorne, Out. This indi- 
cates conti(h‘ncc in the permanent snceess of such 
a project under any conditions which are likely to 
prevail la llu* (’anadiaii potash market. 

Recovery of Pish Scrap. — Partly as a rc'sult of 
Government action and partly as a result of previous 
trials. tlu‘re has Ihhui recent growth in the interest 
taken by .some companies In nlllising the lisli waste 
of the Eastern Provlnees. The market for lish 
meal and oil Is .a large on<‘, and jdants for handling 
tish serai) an^ exixH'ted to iiicreasi* rapidly in Nova 
Scotia and the East. 

Copper in Northern Manitoba.— During the war 
nineh prospecting wais done in districts along the 
m‘W Hudson Pay Railway. Starting at The Pus. 
a mining coiiniry is rapidly opening iij). Payabk* 
quantities of eopiKU', gold, and silver ores are 
already blocked out iii many localities and the 
Goveriiiuent has decided to buihl a railway seveuty- 
iive mik's from d'lie Pas to llu‘ Flin FIoii proiH'rty. 
Wluui tills has lK‘eii done tlu* owiu*rs will iirocxaul 
with tlieir jirojeet of pulling up a smelter capable 
of liandllug 2000 tons of sulphide ore per day. This 
Manitoba area is one of the newest and most pro- 
mising in (lie Dominion, especially as a copiier i»ro- 
ducing area. 

The Protection of Canadian Chemical Industries. — 
Tin* elect roeliem leal industries at Niagara Falls, 
Out., and Sliawinigan Falls, C^uo., ai’c in (lie main 
well siluate<l to meet Amm'lcnn and other foreign 
competition. There is soim* danger at Niagara 
Falls that In (lie course of lime tin* multiplieity 
of users of eleelrle power under |)iiblie r>vvn(*rship 
may make it dillieull for tlu* ideet rocliemlca I users 
to obtain sullicieutly cheap rates. Otlier chemical 
industries, however, are looking for some siK'clal 
eoiisideration on the part of the Govi'i’iiment. T'sers 
of imUisIrial alcohol have succeeded in getting 
legislation before I^irliament Ibis s(‘ssion, ami it Is 
exiH*eted (bat alcohol of a high gradi* of lairity will 
lx* available for all industri.al users at a j>ric(* wliieb 
will Im* ipiite .sji( isfaclory. A number of the smaller 
manufacturers wlio wen* able to make sueci'ssfully 
a few chemicals during the war jK'riod are having 
dlfllcult l(‘S in holding their luisine.ss iiiuh‘r the re- 
diiml prices, and if (hey an* to oontinm* tlitdr 
capital must be greatly inerea.sed. Foiupaiiies 
engaged in pha naaeeui ical i>rei»a rat ions have been 
able to ext(‘ml and hold luisiness, and ;ire not in 
stiecial iummI of attention, ('ompanies (*ngaged in 
eh(‘mical indnsiries based on salt are not so wi'll 
situatiMl. and although Fanada has all the raw 
materials and large jilants (‘stabll.shed for the pro- 
iliictlon of soda, chlorine, bleaching powder, ami 
.soda a.s’h. tin* low prices at whieh Am(*riean eom- 
paides were able to obtain surplus war iiroduets lias 
had a ‘ ilumping ” effect on tlie Fanadian marki't. 
S<»nie measure of increased jirotecllon ami limiting 
of importations of itrodnels alreaily avallaliU* here 
is likely to fidlow. 

lirifisfi Columhia. 

British Columbia Department of Industries.-- Tlie 
Provincial Govenirnent has passi'd legislation to 
lalse *2.000,990 to be ailmlnlstered by (lie new 
Department of Industries to proniob* Industrial re- 
.sis'ireh, survey natural n‘Moui'c(‘s, eo-ordiiiati* Imlus- 
Iries, Investigati* ami* give Iluanclal nsslslanee to 
new imlustrles, and geiu'rally to furtli(*r (be 
economie dev(*lopnienl of tlie jirovlnee. 

Minerals, Metals, etc.- ’riie Piovlnelul Govern- 
ment intends to e.slabllsli an ore-ti'sllng laboratory 
and mineral research station at (lie nnlverslty of 
British Columbia. 
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The New Hazelton Gold-Oobalt Mines, Ltd., has 
leceived from the Dominion Government ore-testing 
laboratory the returns on a consignment of 2(> tons 
sent to Ottawa last August. The contents com- 
prised molybdenum, cobalt, nickel, arsenic and gold, 
and the gross value was 3'2.‘100-5. (}ulte reamtly, 
28 tons shipi)ed to the Anyox smelter gave llOJtO 
in gold, or ixu* ton net, after paying railway 
and smelter charg(‘K. M'his mine, which Is situated 
on Uoeher de Bonh* mountain, four inihss from the 
Grand Trunk Pacilie Kailway, i)romis<:‘S to develop 
into one of the richest in the ])roviiice. 

Copper . — The Canadian Government is lK*ing 
urged to estal)liHli a eopper smelter on tiu‘ 1‘aeitic 
Coast to avoid tlie necessity of exporting Cyanadian 
ore to smelters in the United Stales. The big 
Granby Smeltei' at Anyox, B.C., has resumed 
oiK'rallons after being idle for a month, when 
stocks on hand ainount.('d to over 8(KK) tons. On 
Mai'ch 1 there was 100, OOO tons of eopi)er in th(‘ 
North American markid, .jO.OOO tons of which was 
sold uj) to April 1 at M to lo^ cents ])er i>onnd. 

An improvement in th(i proet'ss of leaching roast<‘d 
ores is iK'ing demonstrated in Vanconvor by Mr. 
C. .T. A, Dalzlel. Th(‘ ore jauticles are agitated in 
sulphuric acid solution by jets (d’ aii'. I'he coj^per 
is dissolved out In 24 hours, and the eleai* solution 
is siphoned otT dii’ectly into eh‘e1rolytie ctdls. 

Tile Canadian G('ologieal Survey has rei>orted on 
th(‘ imj)orlant di.scovcu-y of ('opiKu* on* at the head of 
Gun Creek on Coppm* Mountain. The survey shows 
an ore body SOtl by ‘ioOO feed, with vertical (‘ximsure 
of 200 fei't, giving .‘{0,000.000 tons estimated in ex- 
pos'd portions. Samples assay !•.’>— S ix^r cent, 
copper, with an average of about .4 jx-r cent. Out- 
lying d('poslts have yiedded samtd(‘s assaying $0 
gold, 7 07.. sllvei', and up to .‘{1 por cent, copper. 

Mining Convention.- Tlu‘ Intcrm.lional Mining 
Convention, held on March 17-10 (this .1., BdO, 
142 u), reth'ctx'd tlie liit<‘nse IntiU'est which is being 
taken in tin* mining development s of the i>roviiieo; 
over oOO delegates attmided. 4'he miiu'ral r(‘so\ire(‘K 
are both large and varied; llie fundamentals, Iron 
and eonl, are prc'stuit, and upon these the growing 
shipbuilding industry mainly deixmds. The 
prospecds of obtaining i»reeious uadjils are liopiTul, 
'sjK'clally in regard to platinum. Over 200 dele- 
g.ites visited tfie Britannia eopix‘r mine on Ilow'e 
Seiind, wbieh is said to be the largest eopjx'r mirm 
in the Umpire. The (invention passed a recom- 
mendation asking the British Government to 
abolish the pn‘sent, fixed judee of silver, and a reso- 
lution was jiassed requesting the Canadian Govern- 
ment to re-establish ol«l ])ostal rates on T’nlted 
States mining and seientitie journals. Among tin* 
luimerous paix'rs pn‘sented were : “ Mineral Be- 
sonrees of British Columbia,” by the ITon. W. 
Sloan, Minister of Mines: “Gold.” by H. N. 
Uawrie: “Government ('ontrol of Snielters,” by 
S. Norman: “ The Bett<>r I'reparalion and Utilisa- 
tion of (d)al,” by G. W. Uvans, of ilu* U.S. Bureau 
of Mines, and F. W. Glover; “ Taxation of Mines,” 
and “ Industrial Welfare.” 

AUSTRALIA. 

Mineral Deposits along the Trans Australian Rail- 
way.— The Common wealth Railw’ay Commissioner 
has reeently reported on tlie territory ojxmed up 
by the Trans-Australian Balhvay. Besides gold 
<llseovered in Tareoola In 1000 and workt'd under 
very great diffloiilties, the following minerals :n*(‘ 
f<mnd along tlie route. A valuable opal held was 
dlseoveml in lOl.o in the ’Stnart Range, N.E. of 
'rareoola. It has an area of 10x2 miles, and. 
in the opinion of the Smith Australian Govern- 
menf geologist, constitutes a, very important 
mineral disoovorj'. Deposits of manganese ore an* 
found upon the western fringe of 'the Beriiattl 
Lagoon, 4 miles N.E. of Woooalla, and quantities 


are now being carried by rail to Tort Augusta 
for shipment. Deposlt.s of high grade barytes also 
exist In the same dlstriet. Copjier ore occurs near 
Woocnlla and at Mount Gunson, and tin ore In 
the vicinity of 2.40 miles from Fort Augusta. 
Gypsum Is found In the neighlxnirhood of Hesso, 
44 miles from the latter port, and deposits of 
chromite and ochre are reportixl In the same 
locality. Large deposits of valnahle clay exist near 
Woo<*alhi suitable for eertain types of pottery not 
hitherto niann fact u red from Australian elays, and 
salt is foiiml in abundance in Lake Hart and other 
Lagoons. < Vuisignimuits are dispatched regularly 
to the seaboard and a heavy Irallle is antieipated. 
— iUd. of Trade April 24, 1010. j 

SOUTH AFRI(‘A. 

The Sulphuric Add Industry.—Owing to it.s con- 
n<*xioii willi the muniifacture of ('Xplosives, the 
siiljihnric aci<l indnslry is one of the most highly 
develojM'd in the Union, 'i'la* live lirms miguged in 
it prodiKa* about .Nl.tlOO tons of sulphur trioxlde a 
year, most of which llicy <onsunu' themselves in 
tlie man\ifa<4 me of ex]tloslvcs, so that in the year 
lOlh— 1017 only 2001 t(ms of sulplniric acid was 
availahh* for, disjtosal. The jjianufael nre of 
ammonium siiljihate laapiii-es about 2.400 tons of 
commercial acid y<arly and liie eyaiiide process for 
goM about ISOO tons of aiscnie-free acid. Minor 
(juantitics art* <‘mployt*tl for making siqicriOiosidiate,. 
foi* si»litting fats, etc. Mt'ssrs. Kyiiocli. Ltd., adver- 
tiso a cliemically jmrt* acid wlicli conforms to the 
st.Miidard of (la* Britisli Bharnmeopteia. 

B>cf<U’e the war the raw maltuials were almost 
wholly Imported, Hie sulphur eliietiy from Sicily 
(Sieily se<‘onds), and as Spanish iiyrites. 4'he im- 
ports f<»r rc'cent years are; - 


Bock sulphur, in- 

1P14 

(OU8 

1915 

tons 

1916 

tons 

1917 

tons 

cluding pyrites 

4000 

14,000 

25,700 

18,500- 

Klowersof suljihur 

11*20 

1140 

3500 

900- 


‘riu* incr<‘asing ditlieulty in obtaining snlfieient 
Imported sulTibur to supjily the growing demand 
has direelt‘d attention to South African sources, 
and largt* (pianlilit*s of local ]>yrites, mainly con- 
centrates from the gold mines, are employed In 
Hu* ebainlx*r lu-ocess, bin at a eonsi(k*rable exi>endl- 
tnn* for n(‘w furnaces. No information is available 
regarding Hie iio.ssible nst* (»f pyrites in Hie contact 
pr< KC.ss. 

Free sulphur, of no eomniereial value, oeciirs 
.‘Hong till* coast around Walvls Bay ami Conception 
Bay, and tle}H>slts of unknown valut' havi* recently 
lx*en found near ilie nioiiHi of the St. .Tohn River, 
Griqiialand Fast. NotwlHistandlng possible 
devi*lopnients, as at Areaebai> In Hie Cape, no large 
dojiosits of ma.s.sivi* jiyriti'S an* aetually known. 
Then* are however many uno|K*ned gossan outcrops 
ill Hie older formations, and })raeHeally all the gold 
(H’cs of the country contain from .4 to .*{4 per cent, 
of pyrites. While Hie Main Reef Is on the whole 
po(U’ in pyriles the ]>erc(*n(ag(* in Hu* Flack Reef 
is oompnratively high, with only a tratv of arsenic. 

The New Transvaal Chemical Co., Dehiion*, works 
nj) auriferous pyrites to refractory eoneent rates 
which are roasted in specially designed furnaevs, a 
proe(*ss in o]x*rMtIon even before the war. Near 
(ierniistou, Pyrite Ltd. iiroduced in 4.4(X) tons 

of pyrlU's (40 iht cent, sulpliurl from ;ueuinulatml 
tailings. At S.-ibie, in tlu* 4''i'ansvaMl. tliere are said 
to be lO.CMM) tons of tailings and sands which 
would yield alxmt 4000 tons of >• 0111 ^* 10 rates free 
from arsenic and antimony and containing alxmt 
40—40 per cent, of sulphur. The same qua util y of 
<*oiieeiitrates o<^uld he iuotl'.’ei*d yearly. The New 
.\ivacha]i CoppiT Mines Ltd., Gorihaiia. Cape ITo- 
vlnee, works mar<‘aslte (.'IP— is |)or cent, sulplmr), 
of which .40,000 tons Is e.stiniate<l io h.* in sight. 
The Barberton district could prodiic'o 1000 tons of 
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concentrates a mouth containing over 40 per cent. 
of suJpliur and appreciable quantities of gold. 

Should the price of sodium nitrate continue to 
rise it might be possible to utilise hK*al poiassium 
nitrate, such as lliat found near Prieska, if the 
potassium were available as a ferliliser. Ixaui of 
high quality Is produced at the lU-olam Hill mine in 
Northern Rhodesia, aiai tia* erecti(ni of idaiit for j 
rolling sheet lead on the Rand is under eonsidera- | 
tion. Most of tlie neceswiry iiiacliiiiery could iu*<e i 
bably Ik* built locally. A small quantity of the i 
spent oxide from tlie i)yrit«\s burners is converted | 
into basic ferric suli»hale fur use in the relining j 
of gly(H‘rin, and some of tlie oxiiie is possibly made j 
into paint. Tla- shortage of drums is not acute, but j 
glass and earthenware containers are very scarce.— | 
(K. Afr. ./. Iml.. Fvh., 11)11).) 

The Barytes Industry.— Raryh's is widely distri- j 
buted in JSoulli Al'ri<‘a, tlie (‘lilef deposits occurring | 
in SoutiuM’n Riiodesia near lluulers Road and near i 
Bulawayo, in tlie ('aj>e i*r<»vim*e near Riversdale, ' 
and in the Transvaal on tlie Magalajpum River. 
The principal cousuimu's are the explosives factories 
and jiaiiit maiiufaetuiHU's, and a small quantity is 
used by rulilHM- tyre mamifacturers. Some of llu'se 
ai’e supplii'd from the deposits indicated almve. ^The 
imports of barytes into tlie Union for the six montlis 
ended Se])t(‘mbei- MO, 1017, were 2S,M10 lb. It is 
donblful whetlx'r the South African rcipiirmnents 
jtmount to live tons per month. — (S. Afr. J. lud., 
Feb., 1910.) 

UNITED STATES. 

The American Chemical Society.- Tin* 57th meeting 
of the American UiK'inh.iI Sociidy in April was 
called the Victory Ah ‘ling, and was oiu* of the 
most su(*cessful in the history of th(‘ Society. 
Nearly el(‘ven hundred imunlu'rs attended, and th<‘ 
programme W'as varitMl and inUu'est ing. Dr. Irving 
Langmuir’s presentation of his newly ilevclojied 
tlu‘f)ry of llu* a rrangeiiieiit of (dec'trons in atoms 
and molecules evokcal much discussion. The syne 
posium on library service in indu.strial labor.atories 
was uiihiue ami iirought out many valuable points. 

The Council of the Sociidy enlarged its com- 
mittee on reagents to deal with the standardi.sa- 
tion of American-made sclent itic a]»paratus. took 
action urging the Pnssident to ai>poiut a high com- 
mission to co-ordinate the work of devidoplng th(‘ 
country’s natural resources, elected the Italian 
scientist, Oiamician, to honorary imunbcrship, in- 
structed the journals of tin* Society to avoid foreign 
language quotations, whenever i>ossible using Eng- 
lish translation instead, considered numerous other 
matters and discussed the n'ports of nearly forty 
committees. The Society now has more than 13,000 
members. 

A report by the Omnibus Committee was con- 
sidered of such importance that it will be jtrinted 
In the May issia* of tlj(* Journal of Industrial and 
Engineeriuff iUirmistrn in order that conjiiients may 
be made by I’le? )1)ors and definite aetion tak(‘ri at j 
the S<*pteinber meoting. q^he committee dealt with 
37^ suggestions from 20 sections, 8 Individuals, 2 out- 
side and 5 unidentified .sources. 

The plan for co-operative work with English 
chemists in preparing eoinpendla of scientifle litera- 
ture was reei'ived with enthusiasm. 

Reinforced I.ead Slieets.— A successful process for 
reinforcing sheet lead witli lead-coated iron wire 
has been devl.sed. q^hls new material is well snlteil 
for lead chambers etc., and large piiK‘s can be made 
from it. Such n‘infor(*(‘d lead ] in. thick made into 
a pipe of 8 in. diameter wiUistood eight times as 
much pressure as the same sized pipe with I in. 
walls of the usual lead without reinforcement. 

The Optical Glass Industry. —The new optical glass 
industry is on a very satisfactory foundation. The 
three producers who made glass primarily for their 


own use will continue to do so and are prepared to 
sell to otiiors. The quality in some cases is superior 
to German glass, and there is a determination to 
(‘ontiiiue imiirovements i*egardJess of cost. Imi>or- 
tant progress has been made in fiots and the furnace 
cycle has been greatly reduced, as well as the time 
for aim(*aliug. 

GENERAL. 

Endowments for Chemistry and Metallurgy at Cam- 
bridge University.— A munificent gift of £210,000 has 
been made to Cambridge University for developiug 
the chemical school under Sir W. J. Tope. The 
donors are connected wiMi tlie pelrolcmm Industry 
and include; The Burmah Oil Co., £50,000; the 
Auglo-rorsiau Oil Co., £50,000; the Anglo-Saxon 
lN‘lroIcuni Co., £50,000; Vls(*ount Cowdray and the 
Hon. Clive IVarson, £50,000; and Mr. II. W. A. 
Dcterding, £10,000. 

The Goldsnii Ills’ Comjiany has offered a sum, not 
exceeding £5500, to the University for the pnrj)Osc 
of extending and (‘quipping tlie Deiiartnient of 
M(‘tallurgy. The Goldsmiths’ Reader.ship In 
M(‘falliirgy was founded by tlie I’oinpany in 1908 
and Mr. C. T. lleycock was aiipoiiited Reader, 
q’lie ni(‘lallni‘gical depart mmil w.is at lirst lionsi'd 
In two rooms in the Chemical Tjihoratory, hut the 
!mmb(‘r of stiideiits rapidly incr<‘ascd and, wlieii tlx* 
D(‘})artmcnt of Agricnltnn* left the Clieuiical 
Laboratory in 1910. Sir William I'oiie assigiu'd tlx* 
rooms thus vacated to nx*talliirgy, tlx* Goldsmiths* 
<7>mi>any emit rihnt ing tlie sum of £800 for flielr 
alteration and (‘(piipmeiit. ’Plie miiniier of stixlenfs 
working at nietallurgy has now increased lioyoiid 
the capacity of tlie ]>rescnt lalioratory, and tlx* 
gi‘iX‘roUH gift (O’ tlic (lolil.'^'iiiit hs’ Coinf)any will 
]>rovidc a new analylical laboratory with benches 
f snppli(‘d wltli {‘onqu'cssed air aix] liigh and low 
voltage direct cniTent, a balance room, and also a 
room for general galvanometer and ])h(>tograr)hic 
Work with eight gas furnaces roujxl tlx* walls, 
A(Vomnx>datioii for sixteen students working at 
jissaying ;itx1 genera] mineral ami lysis, and for ten 
research students, will thus h(?coine available. 

Proposed Manufacture of Beet Sugar in Scotland. 

War conditions are giving rise to new and diverse 
industrial ent(‘ri»rises. Wlieii we reeolk'ct tiiat In 
pea(‘e time we Isiught somefliing like £11,000,000 
worth of lK*el sugar from Germany and Austria, 
and th.at our traile relations witli G(‘rmany (‘an- 
iiot, r(‘vert immediately to their pre\ ions state, 
and wlien W(* furtlier realise tliat. our cane sugar 
imodueing eoloiii(‘s will ])arely he able to i)n>vide 
us with our annual pin* war eonsunqition of 90 11). 
per iieail of population, we may ex[)(‘et fn'ipuuit 
lu’oposals for developing the supply of home-grown 
lH‘et sugar. One of tlx‘ latest of these hails from 
Ayrsliire, wliere a syndicate lias lieeii formed for 
j growing sugar beet for the purpose of nianiifac- 
tiiring sugar. The linancial part of I he sclx‘me has 
not yot he(*n agn*(Ml uiiou, exc(‘|)t in so far as all 
i<h*a of Goveninxuit .supiiort has been abandoned, 
siiXH* tile Develojiment Commission lias refused 
assi.stance on the gi-ound that money is not avail- 
able for coinjianlt's trading for profit; moreover, 
the Tr(‘aKury does not .vet apiiear to have given 
its con.seiit lo the raising of the m‘cesKary cniiital 
in-ivately. On the otlier hand, Sir R. B. Grieg, 
Commissioner for the Board of Agrlcullun*, Scot- 
land, writes confidently of tlx* effect sucli an 
Industry, wdien oiici*’ profitably (*stabllslx*d, would 
have on that district, where lh«* soil conditions are 
eminently suitable fox the cultivation of beets 
which would take the place of tiirnliis In the usual 
rotation. The deep and careful cultivation, he 
writes, would improve the capacity of the soil for 
other crops; it would employ additional labour; 

It would stimulate and Increase the demand for 
fertilisers; In fact, It should produce an aP-round 
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Improvement in the farming of the area. It is 
proposed to erect a factory about 1 mile from 
Stranraer, the Wigtownshire harbour. From here 
a daily service runs to Ireland, which might pos- 
sibly be employed for sugar export business to Ire- 
land. In addition to supplying seed, fertilisers and 
labour to lift the crops when they are ready, the 
syndicate propose to make the experiment of pay- 
ing the growers £8 an acre, to meet rent, cost of 
ploughing and to forth, and anticipate a substan- 
tial profit; it is, howev(‘r, lu-epared to revert to 
the usual custom of paying the growers for the 
actual amount of roots delivered, according to 
sugar percentages, if they should prefer it. 

Recovery of Wax from Waxed Paper. — In connexion 
with the note which api>eared under this heading 
In the issue of April 80 (p. 143 n), Mr. M. S. 
Salamon writes that it may be of interest to our 
readers to know that in this particular case Britain 
is ahead of the United States. The initial experi- 
ments were carried out some eighteen months ago, 
and sliowed that the only coiiiinercially successful 
process involved the extraction of the wax by means 
of a volatile solvent. In the last nine months there 
has been in course of erection at Nnttield, Surrey, a 
plant capable of dealing with larg(‘ (luanlities of 
w'axed paix‘r, and also special machinery for i»re- 
paring the material for extraetlon and for handling 
the various products after extraction. This factory 
is practically ready to start oi)erations. In addi- 
tion to reclaiming the waste waxpatwr, the plant 
will also deal with wax(Kl pai>cr or board con- 
tainers, such as have been used so extensively 
for storing jam, margarine and other foo<lstuff8. 

The Sensitiveness of Guncotton to Shock. — A report, 
by H.M. Chief Inspector of Explosives, has recently 
been Issued concerning an explosion wbloh occurred 
at an Edmonton munitions factory on February 5, 
1911). Tile work being performed at the time was 
the breaking ui) of Russian troneb mortar charges 
eontained iu boxes holding bags of guncotton In 
the form oi' yarn, and bags of i’.aked cordite. H.M. 
Insivector records (lie impossibility of ascertaining 
the exact cause of the accident, but Iiolds that it 
was most probably due to the extreme sensitive- 
ness to shock of a thin tllni of tli(‘ guncotton flulT 
or dust. The evidence indicates that a lire started 
at the zinc-lined wooden box into which the gnn- 
cottori was being discharged. This reeeptaele Inid 
a circular opening lined wlUi linplate, and the 
tin had probably worn otf, leaving tiie iron beneath 
exposLHl. “In tiiese clrcuinslances tlie fall of evi*n 
a bronze tool, such as tlie scissors with wliich the 
l^ags wau-e opened, or a glancing blow from a ring 
on a worker’s hand, might well give rise to sulh- 
cleiit local heat to lire the thin film of guncotton 
dust with which the rim of the o^HUilng would 
undoubtedly ix‘ covered.” 

An explosives expert writes that, in his opinion, 
guncotton is not so sensitive to shock as the above 
explanation would imply. After repeated trials, 
be failed completely to explode perfectly dry gun- 
cotton, dusttni on to an iron sheet about 1/50 in. 
thick placed 011 ji table, by striking It with a pair 
of steel scissors weighing ul)out 4 oz. ; or by a 
small Iron ring slipped on to the end of a wooiieii 
rod, by which mcuins a far more severe blow can 
be given than witii a ring worn on tlic finger. 
Alternatively, he suggests that the guncotton fluff, 
which Is extremely sensitive to flame, might have 
been fired by a very small spark produced by a 
stone in the ring. He pQints out, however, that 
explanations of the above kind are purely con- 
jectural and there is a danger In giving premature 
publicity to them. Many accidents have occurred 
In munition works under more or less similar 
clrcumst^inces. Owing to lack of evidence, a very 
conjectural explanation is advanced to explain the 




I first occurrence. After the second the same 
explanation is given, the former case being used 
as an added argument In its favour, and by the 
time the third accident has happened the origlmil 
guess Is taken as a proof that the accident actually 
happened in such a manner. This Is entirely mi- 
warranted, unless it is iwsslble to show that the 
only circumstances common to all the accidents 
are those upon which the explanation is basi^l. 
This ix>int is i>articiilarly emphasised becaus<i tla* 
acceptance of an incorrect explanation leads to the 
omission of further search, may prevent the dis- 
covery of the true cause, and gives a false* stmse 
of future s(‘curi(y. 

Egyptian Phosphate Resources.— Large deposits 
of phosphate similar to that of Algeria and Tunis 
occur over large areas in Egypt. Tlu'se deposits 
are being worked at Safag.a and Kossier on tlie 
Red Sea and at Sebaia on tlic NIK*, but there are 
other large areas wdileh offer good opportunities 
to the prospector. TIk* i)roduetioii din ing the past 
nine years has fluctuated widely : — 


Metric Tons Metric Tons 

1910 2,397 , 1915 82,998 

1911 12,013 j 191(1 125,008 

1912 70,918 , 1917 115,732 

1913 104.47)0 I 1018 31,147 

1914 71,045 ' 


The rwk is either exportcil as such, or converted 
into “ Tetra phosphate" (this ,1., 1918, 437 u). 
The greater part of the oiitj^it i)iior to the war 
went to .Tapan, but of late large stocks have 
accumulated owing to w^ant of shii)ping. The 
quality of the rock varies, I he best grade contains 
calcium phosphate 70%, iron and aliinilua 1'5%, a 
middle grade 04 and 2*75%, and tlje lowest quality 
00 and 3%, respectively. Tlie bettc'r qualities come 
from the Red Sea districts. To meet the* native 
demand, 8U()erpiiosphate has Ixx'n irar>orted into 
Egypt during the past few years In 1913, 
13,148 metric tons; iu 1914, 15,278 tons; in 1915, 
7,050 tons; and in 1910, 3.2,50 tons.— (Rd. of Tradti 
J., April 10, 1919.) 

Resources of the British Occupied Territory in the 
Camerooos. — During the war the I'ameroons has 
b(H*n cut off from the outside, world, and the pres(*nt 
position of trade is no Indication of the resources 
of the country. One great drawback to trade is 
the lack of roads and r.Mihvays, but there is an 
excellent but little-used harbour at Victoria. Both 
tropical and snb-troi>ical jjroducts can be grown, 
Jind a great imii: of the country Is rich in palm 
tree forests, esi»eeially in the lower Chang, Rio 
del Roy and Ossidinge districts; in the last dis- 
trict the Germans erected a considerable plant for 
dealing with palm kernels. Ground nuts are being 
grown on an extensive scale and will probably 
form one of the chief exports. In the Chang 
<Uvi.'^ion there is a large area of elevated land 
(about 4000 ft. alK)Yo st'a-level) which is eminently 
suit<Ml for European settlement and whore cereals, 
fruit .and vegetables can he grown siiecc'ssfully. 
A remarkable vegetable fat, which after a very 
simple ivtining process is eonvertcMl into a ])roduct 
reseinhltng lx‘ef marrow fat, is obtained at Buea 
from the fruit of the “ Ngaby ” (na*. When rubber 
prices ai\* high It may be profitable to tap the 
vine riibt>er which grows In (luantlty in Ossidinge. 
The volcanic soil of the mountains is specially 
suited to cocoa cultivation, while tea an<] quinine 
can also be grown. 

There are large iron ore deposits at Bamenda 
and several native smelters ai*e working in a very 
crude fashion. Chalk and a fair (piality coal have 
been obtained in Chang. Numerous salt springs 
occur in Ossidinge, but the salt i»rodueed is not 
sufficient to meet the native demand. The popu- 
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latlon, especially that of Chang, Is intelligent and 
enterprising.— («(/. of Trade J., April 10, 1919.) 

Mexican Guano Deposits to be Exploited,~Ou 
December 0, 191S, the Mexican Government granted 
to General Liicio Blanco a concession for exploiting 
guano deposils on I he islands Isabela and San 
Juanico in tlu‘ I’acillc, The contract Is for live 
years, renewable for another tive. ami jH'rniits 
the removal of a minimnin of 2000 Ions of giiano 
annually, tlie conc(‘.ssionair<‘ ])ayijig lln* Govern- 
ment 1-50 iK‘sos ($0'7."» M,v. Id.) i)er nictrie Ion.-- 
(C'.iS. Com. Uep., Alar. .‘1. 1010.) 

Mineral Piodiictien in Italy. -The following 
statistics liav(* been compiled by the Insi)eclorate 
GeiKO’al of Mines ; 


Aliiioral 

Production 

lt)lG 

J’rodiietioii 

1917 

— 

'foils 

'I’ons 

AnthraciU' 

is.r.44 

2;). 194 

TrlawBic coal 


20,2:)0 

IjJgnite 

1,“JS‘J,()19 

i.(5r»o,9o:j 

.Bltuiniiioiih .'h.iU's 

4,477 

19.770 

Antiraoiiy 

, 

:..7S9 

iron 

!)4LM>{4 ; 

993,827 

FeiT0-mai\>.'!O!CM- 

4.:d)0 ; 

4,800 

Manganese 

IH.147 , 

24,732 

Lead 

:pj.ih() ' 

38.070 

Copper 

Tiingst-en 

SS.17;. 

80,.S42 

7 ■ 

1 

79,473 

Zinc 

91.049 : 

IJoric acid 

2,‘J9S I 

2.337 

iMineral waters . . 

;t.'),9uo 

37.900 

Ab.iiinnKc 

:;,:{7o 

4 ,877 

llauxite . . 

S,,SS7 

7,789 

Craphib* 

S.172 

12.1 17 

-Mercury . . 

1,099 

1,071 

Potroleum 

7. 0.3.0 : 

7,008 

Iron and cupreous pyrites 

too.ooo 

700,783 

Asplialt rock 

10.829 

8,017 

Salt from Kpriugs 

10,94.3 

12.733 

Hock salt 

07,227 

57,7 7 7 

Sulphur .. 

287,90:) 

230,074 


There are now IS companies <‘ngaged in the Italian 
mining industry, their combined caiatal standing at 
the end of loio at the e(iulvalent of 01 millions 
sterling, d’he (‘liief centres of tlu' imliistry are in 
Sicily, Tuscany, Sardinia, and especially at 
Bergamo, Bre.scla and Turin. 

The lignite llgures for tlu‘ early montlis of lOlS 
do not show grc'ot proinisi*, and it is specially 
noticeable tlmt the lai*ger mim's ar«‘ falling otf both 
in total output and in the ou(]>ut per work<*r. On 
the other hand some of tfie smaller miiK'.s have 
largely increased their pioduction. 

The problem of i>otash snpi)ly is now being Inv(*sli- 
gated by the Olfict* of Invmitioiis and Bicsearch, 
which points out Hint nltlnjugli the size of the iron 
BUieltiug industry does not allow of an output from 
flue dust recovery on tin* scale of the Bnglisli idaiits, 
yet a considerable amount of iiotasli can he obtained 
from this source as w**ll as from the I1ik‘ dust, from 
cemcuit kilns, fn»m molasses ami olive residues, from 
wool grease ami from s'(‘aweed. There are two 
other possibh* s«*nrces, namely the motlier lifiuors 
from the salt, mi))(‘s and the dei)osits of leiicitlc 
rocks (double silicate’ of aluminium and potassium). 
If a suc(;cssfnl jtroccss can be evolved for treatment 
of tlic latter, it would provide an almost Inex- 
haustible source of potasli. Brevious to lh<^ war 
about 2.*!, 000 tons (d' polash salts was iinijorled from 
(Termany annually, (biological iiivestigalors pre- 
dict that, in Sicily is a lotnl jmsslble sulidinr 

hearing area of some 2.000,000 .s(|uare miles, of 
which less Ilian 1 pel* cont. has y<0 been explored.— 
(T.^S. Com. h'rp.. Crh. 2S, 1910.) 

Future of the Italian Iron Industry.— A ineinoran- 
dum issued by I he Italian M<’tallnrgical Ass(X'in- 
t.lon points out that the needs of ilic metallurgical 
udustry will cxliaust tlie home Iron ore reserves 


In a comparatively short time, and that it is there- 
fore necessary to Import raw and hnlf-manufac- 
tun^d materials. The Elban deposits, which in the 
past have yitdded the bulk of the home supply 
of iron ore, are now so far exhausted that it is 
necessary to cxfiloit veins umhu’ the sea at greatly 
inerease<l costs. The Italian reserves ar(‘ estimated 
as follows (inelrle tons) Traverselle, 1,000,000; 
(’!ogne, n.OlWI.OOO; Central Italy, 2,000,000; Sardinia, 
O.OOO.OOO; Val Bremhami. 20.000; making a toUil of 
about, 11,009,009 Ions. Tlit‘ fireseiit (.‘onsuinption of 
or(‘ is about 700,000 tons jH'r annum, and at this 
rale tin* wliole of the iron on^ will 1 h' exlmusbMl 
within 20 years.— (( .N. (U>m. /fcp., /Vdv. 20, 1919.) 

Developments in the Peat Industry.— Tin' working 
of peat as a substitute for coal is cxti'inliug greatly 
in many countries, and notjibly in Austria, where 
a limited company with a cat>ilal of one million 
kroner has rec('ntly lun'ii formed to e.\i)loit the 
P<‘at d(‘po.sits at Salzburg and to work up the hy- 
prodiuls. I'eal from 2000 localities in Hungary has 
been invest Iga I e<I, and tin' ('aloritie valui's wen.* 
found to raug(‘ from 1100 to 4S0O ealori(‘s. In 
Switzerland, wlu're it is liop('d that i)eal may b(' 
list'd for IS ])('r cent, of tlie yearly rt'cinin'iiumts 
of fiK'l, tin* Beat Association foniuh'd in 1917 has 
obtainctl a lo:iii of .7 million francs from the FtMleral 
Council. Knglislicoal has iH'tai rt'placcd in Sweden 
by wood ami by [K'nl, of wliich 120,900 tons w;is 
dug in 1910. 'riu* yearly output ma.\' Ik- raist'd In 
lilt' fulun* lo 100.000 tons, which would correspoinl 
in ('alorilic valin* to ISO, 000 Ions of coal. In Dt'ii- 
m.irk llic oiil]»nl of air-dried jH‘at was 22,000 Ions 
in 1910 and r>0.0(10 tons in BUS. Trials in Denmai'k 
of inixliires containing iM'ut as fuel for locomotives 
art* s.ald lo have givt'ii fa vonrahlt* results. Tin* 
invt'sl ig.ation and <h'veloj)iin'iif of I in* t'xtensiva* 
Iri.sli th'posils is h.aekwiird althoiigli tile yt'arly coii- 
.siimplion of pi'iit in InOand is at h'asi 7.1 million 
tons. — (Z. (UHfcir, (^hrni., Mar. IS, 1919.) 

Use of Molybdenum durinfti the War. Tin* war had 
ji marked i*lTecf in si imiil.ating tin* production of 
molybdenum. On the outbreak of host i lit ic's, the 
l>ric<‘ of inolybdt'uitt' smldeiily rose, and in a 
n'lnjirkahk* (It'gnM*, llm rt'a.son aiiparcnlly htung 
IliJit Germany, .a wart* of I lie imjiossihilily of lay- 
ing ui> enough liingstmi, was buying molv iKleiiite 
to takt* its plactc lOiigland .‘ind Kraiict' als(> had 
recourse to molylMleiiiim in Hit* )>rodiietion of higli- 
spetal steels. 'Phe Brencli list'd molvlMlcnum in the 
hrt*ech-hl<M‘ks of some of their Held guns, bid nt'ver, 
it appt'ars, in shells, armour-jdatt* or gun-linings. 
Lalt'r In the war. it was pro])t)st'd to makt* .irmour- 
plait' ••ontaiiiing molybdenum, and contracts wen* 
(‘idert'd into in America lo produce such jilatt'. 
Sletd comi)anies were iiai’ties lo large contracts for 
molyhdtmum ; but befon* tbe slctd was actually [ud 
ttt use the war eiuh'tl. One of the compauh'S coii- 
ccrnetl list'd molybth'iium, to tlu' (‘Xtt'Ut of less Ilian 
1 percent.. In making crank-shafts and connecting 
rods for I.ibcrtv motors, l /v'a</. and .Uin. J.r 
Mar. 17. 1919.) 

Ramie for Textile Maniilacturers.— rnited Htalt'S 
inventors have lately dt'vised means by which 
ramie can Im' simn in onlinary cotton inachlncry, 
wht'rchy a round, smooth and even yarn is ohiained. 
Brof. .7. Itossl, of Napk's, lias discovcrt'tl and 
jia tented a metliod by whi(*li clilna grass or ramie 
fibre can be reitt'd without Hit' use of any chemical 
agents, which at times have a tendency lo Injure 
(he natural strength. Wht'ii clit'mieally (h'gummed 
ranih' is mniiufactiired in comliiiiatloii with cotton, 
and dyed anti jirlnttsl, the I’esultiiig goods possess 
a novel silky Instrt*, whilt' the colours show up 
clcnrly and brightly on both hhrt's. The dyes whiidi 
serve for cotton serve equally wi'll for ramie. - 
{ Afanchrsler (hmrdian, May 7, 1919.) 
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Proposed Socialisation of the German Chemical In- 
dustry .—The socialisation of industry and its appli- 
cation to the cliemlcal industries is a prominent 
d(‘uiand of the German socialists, altliough the 
proposfil cannot be said to have l>een clearly 
thought out in its nltlmate ellwts by the mass 
of German workers. In these unsettled times 
it is dilticiilt to siihj<‘ct this socialistic idea 
calm and nnbia.ssed criticism, but Prof. 
11. Grossiiijinn. in an article imblisluHi in the 
Zeitfichri/t fiir Atujvu'nndtv Vlionic (Mareh IS, 
has pointed out some of tlie dangers to the 
workers themselves which would follow its im- 
moderate application to the delicate organisation 
of industries wliich are affected by foreign com- 
pi'tltioii. One of tlie socialist theorists, Karl Kaut- 
sky, has formulated a definite scheme for the carry- 
ing out of the proposal. He ii}cogni.s(*.s that In- 
cre.'ised i)ro(luction is om^ of the most urgent of 
present day needs, and an essential condition of the 
i<nccess of any socialistic exi^eriment. At the saiiK* 
time he regards the Introdiicl ion of soeiaUsatlon 
as the most important task of the new German 
Slate. The means by whicli this is to be realised 
involve tlie creation of “eonipulsory syndieaios ” 
foi- those branches of indusiry whieh ar(‘ not yid 
j-ij)c for immiHliatc .socialisation, among whicli if 
would apjiear Hint flic cluMiiical industries would 
be iiieluded. The syndics ti' would b(‘ conccrmsl 
wllli the jiroeuring of raw materials and tlie dis- 
posal of tli(‘ iiroducts, as w('n as the i'(‘gn lotion of 
the conditions of prodnetion. It would also liave 
the right to clo.se down superfinons oi* unfavourably 
siluated factories. Its management would be eom- 
liosed of equal numlK-rs of reiir<‘sculalivi*.s of the 
muployiM’s, till* workers council, tlic orgaiiiseil con- 
siimi'rs, and State olliinals. Prof. Grossmaim 
(lescrilK‘s .such an organisation as a debating 
society, and shows Imw iloubtful would be Its capa- 
<‘ily for atir'aeting and applying the best abilities 
to the technical and commercial iiroblems of a 
lai’ge industry. Kautsky juoiio.scs in addition ihat 
in tlic individual fjii'tories cominit tin's of workers 
should be established side by side witli the em- 
ployer.s’ management to sujK'ndse ilie carrying out 
of the decisions of the syndicate and watch the 
Interests of labour. To such committees mcmbi'rs 
would Ik' eligible who are indejH'ndenI of the factory 
organisation, .such as doi-tors and otTlcials of trade 
unions. At the best tlie working of sudi a scheme 
would lead to a multlplieity of coiiii.sels whieh could 
not be favourable to ihe peaceful development of 
the industry, since all decisions would 1m> the rcsull 
of (llflicull; conipromi.ses hciwecii (oiilllct ing )»>ints 
of view. At the wor.st it would give* ri.si* to in- 
trigue.s and cabals resulting in unrest and disinte- 
gration. Tndependent invest igation and invention, 
n{Kui whicli the progress of the industry is based! 
would fend to be suppressed, and emigr.-it ion of 
till* lx‘st and freest German iiitelleets would be 
stiiimlati'd as in the times following tlie crises of 
1Sir. and 184S, when similar restrictions on liberty 
ot thought, and action were the rule. With regaril 
to the fully nationalised imlnstries, tlie proposal 
provides for a decentralised management of tlie 
Mate factories, each Ix'ing self-conti*olled. Tlie 
reiiresenfatloii on tli<‘ boards of managemeni would 
be In equal thirds as between the State, tlie 
wn-kers and the eoiisumi'rs. It is rt'eognlsed tlia! 
the interests of the workers and the eonsnmers are 
opposed, and that such oppositign can only lx* n*- 
conclli'd by Increased product ivlty, this inotlvelx'lng 
established as a substitute for the profit -earning 
stimulus under existing capitalistic conditions. 
Although Kautsky contemplatos the coniiiensation 
of tile expropriated owners, this would be effeeted 
on the basis of the present value of the material 
assets taken over and the profit-earning capacity 
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of the undertakings, which has fallen to an extra- 
ordinarily low level as the result of the Revolution 
No recognition is to be paid to the efforts of scien- 
tific and teclmical men, which have made tin* 
German industry what it is, and of which all 
chemists, engineers and business men are just Ifiabh 
proud. 

Nitrogen Fixation in Germany. -^In an article on 
the development and future prosiiccts of the Ger- 
man atmospheric nitrogen industry, it is stuted 
that at the outbreak of war Germany had in stock 
JOO.OOO tons of Chilean nitrate and 4;i0,0fK) tons of 
ammonium sulphate. Afti'r the battle of the 
Manie, tlie Government decided to expand greatly 
the production of .synthetic ammonia and advanml 
::0,tKK),000 marks to the Rudisclio Anllin u. Soiia 
Fabrik for this purpose. This firm was able oven- 
tually to increase its output of ammonia to .‘100,000 
tons, using the Haber process. Other firms were 
ai'five dev(‘Ioplng tlic Frank-C‘aro (cyanamlde) pro- 
cess, and by fhe end of 1015 the Rcrnn-Anhaltlsche- 
Ma.schin<‘nanb;iu A.-G. had eri'cted ilO plants with 
a total monthly output of ]00,0(H) tons of nitric 
acid. In tlie spring of 1015. wJicn there was only 
oiu‘ IIalM_^r plant — at Oppan — in ojK^rutioii, the 
cy.anamide producers, hackt'd l>y tlu* Deutsche 
Rank, tried to induce the Goycnimcnt to protect 
the new nltrogiui industry ]»y granting a 'trade 
monopoly. OI)j(*ctlon was raised to this i>roix>sal. 
especijilly by the Radischo company, it lieing urged 
that a monopoly would onjg' holster Uji the un- 
profitable cyanamlde industiA, and that this firm 
uonld in a short time be able to supjilv all the 
ammonia rcMiulred wilhoni any State a.sslstance. 
Althougli lh(‘ idea of a inidi* nionopolv was aban- 
doiK'd, the Government flocidcd to iiiidcrfake the 
nuinuf.icture itself by tin* Frank-(/aro proce.s.s, and 
liundreds of millions of marks were invested in 
]>laiits at Wittenberg, Clioiv.ow. and Riesterloh. 
Tl.e Radische tirni. wifli St.ile assistance, also 
<‘rect(Ml a very l.arge works jii Ix'uiia b(‘i Merse- 
lH*rg. Ill which 50.()(M!.000 marks was invested. It 
Would undoiiiiledly liavc been licttcr for Germany 
If tlu* Government factories liad installed the 
IlalM'i* instead of (he Frank-Caro priMjess. How- 
ever, this fjict is not likely to havt* any appre- 
ciable elR'id, upon the prospects of the ‘German 
I nitrogen industry from the point of view of foreign 
compel it ii>ii. since the cyananiidc ju’iu'ess Is used 
in most foreign factories, the Halu*!' jirocess having 
not yet been fully worked out. 

Tlu* prosiK'cts of estaldishing ini ex]H>rt tr.ide are 
not uiil:ivourab]i*. <T(*rmany’s (on.sumption of 
nilnitc before the war was t.aO.nOff— 800,000 tons, 
and it Is (‘stiniated that slie can now produce con- 
sideiMbly more than tliis, and will Ihcrctbiv i>ro- 
bably In* in a position to export: but tlu* great 
<|iieslion Is whi'tlicr the industry will W able to 
hobl its own against (dillean nitrate in normal 
times. Tlu* American market will jirobably be lost, 
bill ,so gn*at will be tlie world’s ilcinaiid for fixed 
nitrogen that there will lie no diflic'ulty in finding 
other outlets for flu* German ]>nHlurt.s. Meantime 
it is lo lx* notcii that tlu* State works at (‘horzow 
has had to close down for lack of coal, and that 
lalx)ur conditions are very nii.s»‘tl led. On the other 
hand. It is significant Unit the Radische plant at 
Tx*nna la Ix'ing <*nlargo<l. iZ. um/cir. Chem., 
Mar. 21 , Mm.) 

Foreign Dyes in Siam. — The following figui'es show 
the Imports of forc'lgn dyestuffs Into Siam in 
i\H*enl years 

Metric tons 

1914-15 1915-16 1916-17 

Anitino dycB .. .. .. 48-1 19*9 4fi\5 

Indigo 98*6 267-.5 365*3 

Other dyoB .. .. 61*5 44*1 30*5 

—(2. ongett’. Chem., Jai>. 24, 11)19.) 
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PARLIAMENTARY NEWS. 


H0USJ3 OF COMMONS. 

Scientific and Industrial Research. 

In reply to Lieut. -Ool. Malone, Mr. Shortt stated 
that certain decisloiiH have been reached which 
provide for the extension of the functions of the 
Committee of the Privy Council for Sclentilic and 
Industrial Research, but no decision has yet been 
made with regard to the establishment of a separate 
Ministry of Research. This question Is still under 
consideration.— 8.) 

Spelter Production. 

The Financial Socrelary to the Ministry of Muni- 
tions (Mr. iJopoh an.swering Mr. Holmes said that 
the Government has been buying the total Rritish 
siielter onti)Ut during the war. The purchase price 
\vas tixed at ffifi per ton, but was raised to £00; the 
selling price was not increased becau.se the average 
siile pric(i of £57 p(‘r ton show’ed a clear average 
profit to the Ministry. Since February 3 last, the 
selling price has Ihhmi falling and is now £38. This 
does not involve a loss to the Ministry, because it is 
supplying concentrates to the smelters at a price 
based on a £50 value for sixdter. At the moment, 
the smelters are making no i)rofils. By a decision 
of the Cabinet, the ocmtracts tiave Ikhui continued 
until November 5 next. 

The terms of the contract made in April, 1918, 
betwtHm the Governmimt and th(‘ Zinc Producers 
Association Proprietary, Ltd., of Australia, pro- 
vided for the purchase by the former of certain ! 
stocks of concentrates together wdlh the whole 
Australian output (les.s certain reservations) con- 
trolled by the Association, for the period of the war 
and ten years thereafter, subject to maxima of 

350.000 tons a y<‘ar during the war and the ensuing 
tw'elve months, and 300,000 tons a year thereafter. 
The purchase Is at a flat price for the war period 
and live years thereafter, wdth provision as to 
division of profits on r(‘S{ile of a part of the quan- 
tities taken; for the remaiuiug period it is based on 
the average London market price of spelter, but 
with a guaranteed miniinum. — {May 8.) 

The sum of £510,000 debiuitures has l>een advanced 
by the Government to the National Smelting Co., 
Ltd. The shareholder.s have paid 1^. iht share on 

500.000 shares, leaving Ills, iht share uncalled. The 
whole position is being considered by the various 
Government Department.^.— (!/«?/ 19.) 

Electricity Supply. 

The Government Bill to provide an abundant and 
cheap supply of electricity was moved by the Home 
t^ecretary and read a second time. The measure i 
provides for the iippoiiifment of five Electricity Com- ' 
missioners, apiminted by the Itoard of Traile, to i 
conduct the whol(‘ of the jiollcy dealing w’ith the ! 
electrical industry — “ to make exfH^riments, to ' 
stimulate, to encourage, and to guidi* ”--an<l to be ; 
assi.st(*d by advisoi-y boards. The country will be i 
divided into dislrirts, (‘ach of which wili have an 
Electrieity Board, repn‘.senlailve of the local 
authority, electricily uiiderlakers, consumers and 
labour. The.se boards will ac(piire the generating 
stations and main traii.smlsslon Ilm‘s within their 
areas, but the machinery of distribution will remain 
in the hands of existing undertakers; they will, 
further, provide revenue and exi}endlture, borrow- 
ing money, if nf^ed Ik‘, from the National Exchequer 
through the Commissioners, but not exceeding 
£25,0()0,000 In the aggregate. The Commissioners 
may also advance up to £20,000,000 during the period 
In which the district boards are I>eing set up. The 
prices charged for electricity will be such as are 
soiBclent to cover expenditure on Income account 


I (Including Interest and sinking fund charges), with 
such margin as the Commissioners may allow. — 
(May 14.) 

Saccharin. 

The Chancellor of the Exchequer Informed Mr. D. 
Herbert that saccharin Is JneJuded among the 
articles In respect of wiilch Imix.'rlal preference 
will be granted.— ( !/«// 12.) 

German Caustic Potash. 

Sir R. Cooper asked if tile Soapmakers’ Federa- 
tion is oflering (ierman caustic potash, 90 — 92 jier 
evut., at £100— £105 iier ton; if a price exceeding 
£40 a ton renders (his inalerial imiiractlcable for 
general consuinplion ; and wliat effect this policy 
of aiding Germany to dispose of her produce at 
Inrtaled prices w'oiild have on the value of the 
indemnity to be paid by her. 

Mr. K(‘Ilaway replied that a proposal on the lines 
suggested in the question is now under eonsidera- 
(ion by the Board of Trade In conjunction with the 
Ministry of Munitions, but no decision has been 
reaclHMl . — ( May 22. ) 
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1*ULVERLSED COAL. 

PuLVEUTSEi) Coal Systems in Amekica. By L. C. 
Hakvey. Special Report No. 1, Enel Research 
Board. J)epart7nent of Scientific and In- 
dustrial Research. {ll.M, Stationery Office. 
2s. U. net.) 

In pulverised fuel plants, the fuel is Injected 
into Ilic furnace In a tinedy divided form and is 
mixed wdtli the eornict volmuii of heated air prior 
to combustion. In (ireat Britain (lie iirocess has 
been develoiied principally in connexion w'itli the 
Portland cement Industry in whh'li its use has 
largely superseded that of other forms of fuel. 
On a limited scale, pulverised coal has been em- 
ployed by the Admiralty for steam raising in land 
iKiilers. In tiic United Stales the process Is 
applied to over 10,000,000 tons of coal per annuu), 
and the i>resent report dcdails the results of a 
personal investigation by L. C. Harvey into tlie 
use of such pulverised fuel in tliat country. Gas- 
w^orks’ coke and hr(K*ze are unsuitable for use in 
a pulverlstMl form, but pitch can be satisfactorily 
pulverised and emi)loyed. A wrtaiii amount of 
biti’inlnous coal may, if d(‘sired, be mixed with 
anthracite and pulverised. Bituminous coal con- 
taining up to .30 or 40 per cent, of ash may bt^ 
satisfactorily burnt in the pulverised form. The 
WTitor content of lignites and pi'at need not be 
reduc(‘d below 5 i>er cent, for efficient burning In 
pow'dered form. The average total cost of pul- 
verising in plants of 50 tons capacity jx^r 24 hours, 
expressed as cost in coal of the coal pulverised, is 
distribut(‘d as follow's Equipment 13-25%, 
drying 5-75%, pulverising 20 00%, and conveyance 
4-00%, making a total cost of 43-00% of the coal 
pulverised. 

The general pulverising installation embraces 
(1) the preliminary crushi-r wherein the coal la 
broken down to | in. mi‘sh, (2) the first elevator, 
(3) the magnetic separator, (4) the cnished coal 
bln, (5) the driers wherein tlie coal is dried to 
within 1 per cent, moisture content, ((5) second 
elevator, and (7) the pulverising mills, those most 
generally InsUlIed being the “ Fuller,” the ” Ray- 
mond,” and the ” Bonnot.” The standard fineness 
of pulverisation adopted is 85 per cent, through a 
200 mesh screen (40,000 holes rier sq. inch) and 
96 per cent, through a 100 mesh screen. The coal 
dust is conveyed to the burners by means of 
mechanical conveyors, or by means of compreseed 
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air systems. The risk of spontaneous combustion 
of the coal is negligible if the store of crushed 
or dried coal does not exceed that necessary for 
two-days working. The limit of storage of pul- 
verised coal at the mill house .should be a 
24 hours’ supply, and that at the furnace eight 
tiours’ supply. The limit of height of the coal pile 
should be 10 to 12 feet, and the pile should be 
solated from all source's of heat. Various forms 
)f burner, opera te<l by air supplied at a pressure 
)f from 2 to 8 oz. per s<piare inch, are available. 
V low-pressure air supply is recommended. For 
vpen hearth work, however, the fuel is ejected 
tom the sui)ply bln by compressed air Jd; 00 to 
10 lb. per sq. Inch, r)rehe!H(‘d low-pressure 
;ecoiKlnry air being subsequently introduced at 
he burner no7//Ie. 

Details are glv(‘n of the use of pulverised fuel 
n various industries. These embrace (1) Melal- 
urglcal processes. In copi)er smelting a fuel 
■atlo ^lual to 7-24 tons of copper per ton of 
ailverlsed coal has been obtained for continuous 
imrk. The following table gives the consumption 
f powdered fuel In the various opi'ratlons of steel 
)roductlon - 


Operation 


pen hearth melting ... ! 

oaking pits 

iontinuous billet-heating ' 
[eating steel to forging j 
temperature | 

hishelling 

Lolling I 

uddling 

nnealiiig (sheet etc.) ... I 


Weight of powdered fuel 
per ton of sU*ol 


500 lb. per gross ton of 
ingots cast 

190 lb. per ton (8300 lb. 

ingots) 

125-140 lb. 

458 11 ). 

450 lb. 

500 lb. 

1200 li). 

290 lb. per ton of finished 
plate 


Board of Trade and other Departments that they 
should advise as to “ the most suitable composi- 
tion and quality of gas, and the minimum pressure 
at which It should be generally supplied, having 
regard to the desirability of economy in the use of 
coal, the adequate recovery of by-products and the 
purposes for which gas Is now used.” It is rocorn 
mended that gas undertakings should be In a posi- 
tion to select those coals which can be drawn from 
the nearest centres of population. The charge to 
the consumer is to l)e based on I he actual thermal 
units contained In the gas passed through his meter. 
More than one quality of gas may be supplied by 
a gas undertaking, but the following stipulations 
refer to all such seimrate supplies. The gas under- 
taking is to declare the calorific value of the gas 
It intends to deliver, and is to adjust consumers’ 
ai)pliance.s so tluit the gas may be burnt with 
efficiency and saf(‘ty. Should the gas undertaking 
desire to alter its declared calorific siandard, due 
notice is to be given to the consunters, whose 
appliances are to be adjusted to ensure safety and 
<‘fficiency In use of the n<‘w su))ply. The gas is to 
be free from sulphuretted hydrogen, and the ijer- 
centago of Inerts Is not to exceed 12 cent. The 
minimum pre.ssiire is to 2 in. of w.ater at the 
meter outlet. Some rel.axation of these require- 
ments may be i)erinitt(‘d when tlie gas is .sui)plicd 
exclusively for Industrial use, the products lielng 
discharged in the ojen air, 1(1 f(M*t or more above 
the level of aeijoining roofs. The more complete 
removal of sulphur compoundsxand cyanogc'n com- 
pounds i.s strongly urged. Iris suggested that 
burners should be standardise*! for use with gas 
supplies of resi)ecllve calorific values ^00, 4.38, 4fi(> 
and B.Th.U.. suitable aeration adjustment 

iH'Ing provided whereby the burm'r may be om- 
ployc'd with any qu.ilily of gas comprised within 
sucrvssive numbers of this scale of calorific values. 


(2) Steam r.-iising. Itesults ol)lained by the 
lissoiirl, Kansas and Texas Railway indicate an 
vaporatiou of from 0.38 to 9 00 lb. of watt'r from 
nd at 212° F. per lb. of i)OWdered fuel. (8) Rail- 
way lfK!omotlves. A saving of fut'l of from 20 to 
a l)er cent, appears to ho possible by the use of pul- 
erised fuel in place of the more usual form. Tlie 
dvantagos are stated in e.itcnso, and Indicate this 
leld as one rlcli in advantageous possibilities for 
he use of pulverised fuel. Hitherto, little appli- 
atJon of pulverised fiu'l has been made to marine 
u’opulsion or domestic heating. 

The author concludes that the advantages of 
aiming fuel in pulverised form have been 
lefinltely established, an economy of from 20 to 
tO per cent, being established in many cases. On 
he other hand no economy is to be effected by the 
ntrodiK'tlon of jailverised coal burning apparatus 
n substitution for existing efficient mechanical 
itoker installations, but for initial installations the 
a tier plant can be Introduced at a lower cost and 
vlll show Increased overall economies over 
nechnnleal stokers. It is also notewortliy that 
vaste coal can be used to good purpose, and that 
he new system involves a reduced deimind for 
abour, this being particularly marked In the firing 
)f railway locomotives. Useful apiH'Hdieea 
‘numerate (!) the systems investigat(‘d, (2) the 
nstallatious visltetl, (8) pulverised fuel users, and 
4) a comprehensive bibliography. 


iKrORT TQ THE BOAKD OF TRADE BY THE FUEL RESEARCH 

Board on Gas Standards. [Cmd. 108, Id.] 

The report embodies the recommendations of the 
Bnel Research Board In reply to a request by the 


COMPANY NEWS. 


BRITISH COTTON AND WOOL DYRRS’ 
ASSOCIATION, LTD. 

The 19th annual meeting was lield at Manchester 
on May 21. Mr. A. Hoegger, wh(^ presided, 
iH'ferred to the position of the dye industry. 
Statements In the Ih*ess and advertisements 
of c(*rtain colour manufacturers lend to give 
the impression tlial. most colouring matters are 
now available to dyers; but this is far from being 
the case. Whilst acknowk'dging the immense 
efforts that have been made by tlu; dye makers, it 
must admitted that, on the whole, the results 
have bt*en rather dlsapix)inting. Common colours 
are in ample supply, but more faster colours and 
a much greater variety of different classes of dyes 
are still needed. In the cotton section dyes 
of the indnnthrene and algole tyjx's are still much 
wanted, and, amongst others, azoic colours, dlazo 
and Ik'uzo fast colours may lx* mentioiu'il. In wool 
dyeing Hie situation on the wliole is more favour- 
able, although blacks of the Diamond Black PV 
tyjx* an* s<'arce and at. a comparatively high price. 
Dyes such as patent blue, alizarine cyanine green, 
and alizarine irlsolo an* also in request. Much 
success has been achieved In the laboratories, but 
there is not yet sufficient large-scale plant to meet 
the nxjuirements of the tmde. 

The trading profit for the year ended March 31, 
1010, Is £140,150, and the net profit £.85,154 (Issueti 
capital £387,083 and £620,000 4 per cent, deben- 
tures). A dividend of 10 per cent. Is declared on 
the ordinary shares, £60,000 Is allocated to reserve 
(bringing that fund to £250,000), and the carry 
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forward Is £40,260. Liquid assets amount to 
£079, m, and creditors' claims £180,000. With 
regard to the present position, the slubbing and 
woollen branches are fairly well employed; the 
■cotton branches are still luodoratcly occupied^ and 
new business Is ii'radually coming round. 'Phere 
has been considerable liiij)i‘oveu»<‘nt in Ihe Indian 
trade during the last few weeks, and, generally 
speaking, the outlook for tlie current year fs dis- 
tinctly favourable. 


New lU.oisTJiATio.Ns. - Mapu 'nr, Putt raon and 
Palmer, Ltd. Tlie following linns engage<l in tlie 
niaiiufacture of inaiclies Inive combined to form 
a now coiniainy . -Maguire, Milker and Co. 
(Liverpool), Ltd., .Maguin^, Miller and Co. (Loedsb 
Ltd., J’aterson and (V)., of Dublin, and .1. 
Palmer and Sons, of Lomlou. The new com- 
pany, to be known as Maguir<‘, I*at(‘rson and 
Palmer, Ltd., is a i)rival(‘ om‘ with a capital of 
£.">00,1)00, with regisleivd otIi<vs :it Liv(‘rpool. 
Vickers, Jdd., and Tillotson and Son, Ltd., card- 
board manufacturers, ;ire linancially interested in 
the now company; unilch-making machinery will 
be manufactured at tlie Krith works of the former. 

A now match factory is to be erected in Liver- 
pool. — {Pin. Tnnes, May 8, lOlll.) 

The Chcmicul and Mvtutlunjieul (Unporution, 
Ltd., has been foriiual with .a capital of £1,200,000 
to acquire the rights of Mr. Frank E. PMmore in 
respect of invauitioiis for the treatment of complex 
zinc, lead, and silver ores. 

The United Premier Oil and Lake Co.. Ltd., has 
been reghstered with a capital of £1, .”>00,000 to j 
uetjuire tin; shares and biisim^ss of Wray, Sander- j 
son & (Jo., Jdd., the I’remier Oil Extracting Mills, | 
Ltd., Sowerby & Co., Ltd., .loliii L. S(‘aton A' Co., j 
Ltd., and Universal Oil ('o., Ltd. The business to 
Ik* curried on is tliat of seed and bone crushing, oil 
extracting, manufacture of oil, fatly acids, 
glycerin, soai), etc. 

The lirilish Cocoa and Choeolute Co., Idd., has 
been registenal with a capital of f2,r>00,(KK) in £1 
shares. The new comiKiny will acquire all the 
ordinary shares of (Jadbury Tiros., Ltd., ami all 
the “ A ” and “ P» ” deferred ordinary sh.ares of 
J. S. Fry &. Sou.s, Ltd. 

New Issues. - .////y/ca.v, Ltd. This eompjuiy was 
formed in 1011 to take over llu‘ husln<‘ss in the 
United Kingdom of tlu‘ Dutch undertaking. Anton 
Jurgens’ Margarine Works. It possesses a large 
factory at Purlleet, on whhh over £.">00. 000 luts 
been expend(!d, ami which it is now pro{M>sed to 
enlarge and complete. 'Pile eaiutal of Ihe com 
pany Is £4,000,000. half in 7 iM*r cent, guaranleed 
cumulative imrtieipating pref(*r(me(‘ siiares and 
half in £1 ordinary sliares. f)f tlie latter. 
fl,(KM),000 1ms he(*ii is.sued to Ihe parent company, 
and f 1,000, (»t)0 preferemx* sliares have r(*e«*nlly 
been offered to Uit‘ public at par, ;iml the i.ssue has 
been fully suh..erilK‘d. 

iViUiam (ioss<itje and Sori.s, I Ad., Is offering for 
public subscription at par, £7.'>0,000 in 0^ p<*r cent, 
cumulative preference sliares at {uir, forming part 
of the £2,000.000 new cajiltal recently created. The 
nominal capital is now £2,or)0,000. 


The directors of the Swiss Society of Uhemleal 
Industry in Ila.scd liave recommended a dlvldi‘ml of 
274 per ce it. for 1018, and an increa.se in the 
capitnll.satlori of from 125 to 150 million francs. 

The Metallges(‘llschaft of Frankfort is to raise Its 
capital from 18 to 21 million marks by the Issue 
of throe million marks of 5 p(‘r ctmt. preference 
shares, to be taken up by the Metullbarik. This 
transaction will effect a closer co-oiieration between 
these two bodies.— angetc. CJiem., April 22, 15)19.) 


I OFFICIAL TRADE INTELLIOENCE. 

(From the Hoard of Trade Journal for May 8 
and 15.) 

OFENiNGS FOR RRITISII TRADE. 

The following impiiries have heim received at the 
Department of ()ver.ytais Trade (Development and 
Intelligence), 75, liasinghall Sln'ct, London, E.C. 2, 
from lirms, agents or individuals wlio desire to 
reiiresent U.K. mamifactnrers or exporters of the 
goods speeili(‘d. British iirms may obtain the 
names and addresses of the iK'rsons or firms 
referred to by applying to tlie Department and 
(pioliiig the specific reference luimbor. 


Locality of 
Firm ou Agent 


Materials 


Rekeubnck 

NUMBKItS 


British India 
Canada . . 


Egypt . . . . I 

Austria (ocenpiod), 


Al.saee-Lorraine 
Argent loa 


Belgium 


Brazil 


,, (Algeria) 


Italy 

Mexico 


Morocco 

.Scandinavia 


Soutli *v (Vntrul i 
America .. | 
i-ipain 

.'^wilyerlund .. I 


Iron or corrugated sheets 
>Iotals, Hoap • • 

Oil.s, vurniHh, paint , l ubberj 
Pbarmneoutical products 
including giasswaic .. 
Acetate of lime, alumin- 
ium sulphate . . 

Caustic Foda 

Copper sulpiiatc. tanning 
materials, oils and oil 
seeds . . 

Chemicals, drugs, oil 
Culvauised sheets, tin- 
plate, cement, chemi- 
cals, drugs 
Linseod-oil cuke 
Tin, aluininium, copper. 

brass, iron, steel 
Leather, «lress<Ml and tin- 
drtvs.sed 

Oils, fertilisers . . 
tajathor, soap, perfuineiy 
Cattle food, hjrthiscis, 
pliarmnceut ical acces- 
sories . . 

Chemicals, drugs, ( tmiont, 
gla.ss, paints, varnisJies 
.\sbe.stos 
I’aper 

Cheinieals, pupm-. sugar, 
alcohol 
Tin|>late .. 

(Tieinicals, drugs 
ChemicalH, drugs. i>aints, 
varnishes, Icatlior 
S(‘i(‘nl iftc apparatus 
Cheinicul.T, drugs, vnriiisli i 
Uyes. paints, Yarnishe.s I 
Mineral oil, glass, soap . . 
Caustic soda, soda u.'-h. 

I)leaching powder 
Textiles, paints 
Chemicals, pap’cr, soup, 
perfumery 

Dyes, tanning materials, 
fine tanned skins, lish 
oils, grea.s(^s 

I liemical and i)harinaceu- 
lieul products 


8S1 

SS.") 

887 

820 


828 


H2'J 

002 


003 

8:50 

840 

012 

020 

021 


t 

023 

840 

85:5 


8.5(5 

858 

o:5o 


8(52 

865 

867 

035 

870 


042 

04:5 

045 


878 

048 


(..'anadiari (Jovernment Trade Commissioner, 73, 
Ba.siiigliall Street, E.C. 2. 

t Belgian Section, Itepartincnt of Overseas Trade, 
India House, King-swuy, W.C. 2. 

TARIFF. ('IISTOMS. EXtJlSE. 

A/cvfro/m.— Uiirloiis and zinc ciqiN for us(‘ in tin* 
manufacture of dry cl(‘clric ccll.8 nuiy uo longer 
be lmp«)rtcd. 

The iinM lamation of Augiist 1), Itllfi, iirohlbitliig 
tin* Import, of soap from all countries (‘xoept the 
U.K. has liccn revoked tis from DcccnilK*r 18, 1918. 

Canada. —The Import duty on formaldehyde Is 
flxtsl at 20 rM*r cent, ad val. under the British Pre- 
ferential Tarifi’, and at 25 ixu’ cent, under the Inter- 
mediate and (General Tariffs. In addition there is 
leviable a war tax of 5 per cent, and 7^ ix*r cent. 
ad val. respectively. 

France.— Raw sugar of fort'igii origin may now be 
imported for refining on the express condition that 
re-exi)ortatlon is guaranteed. 
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New Customs decisions affect dental pastes con- 
taining a minute amount of saccliarln, and zinc 

™fro»ce (West Africa).-The Customs duties on 
mgar, syrups, chocolate, alcohol, petroleum, salt 
md mafcliea have been modified. 

Japan (Corea),— The consujnption tax on sugar, 
nolasses and syrup has been modified. 

](feiherlan(1s.— The Customs and Excise duties on 
jDirlts have been lncr(‘a8ed. 

rawawio.—The exiwrt duties on, rnicr aha, oveB, 
•oconuts, copra, balata, rubber, sarsaparilla, 
pecacuanha root and copaiba gum have been 

^^South West Africa.— The Customs and Excise 
lulies on certain spirits have l>€‘en Increased 
Tunis . — The import duties on mineral oil and 
tpices have been modified 


NOTICES. 

The Board of Trade has given notice revoking, 
as from May 7, the Motor Spirit and Lamp Oil 
(Maximum Retail Prices) Order, pt8, the Veirch 
loum Products (WholesiEe Prices) Order, 1010; and 
the Motor Spirit Delivery Ofder 1918 together 
with the Orders of February (I, 1017, and July 13, 

1017, as from May 17. 

The Minister of Munitions has given notice can- 
celling the Imiwrted Flax Seed (Control) Notice, 

1018, as from IMay 2^>. 

Notice is given by the Privy Council that it is 
l)roiX)sed to exemi)t dinit rophenol from the pro- 
visions of the Explosives Act, 1875. 


LEGAL INTELLIGENCE. 


30 VERNMENT ORDERS AND NOTICES. 


EXPORTS. 

The following relaxations on existing export pro- 
hibitions have Iwn announoeil : — 

Headings transferred from one list to another. 

From List A to List H:— 

Potassium permanganate.— (May 8.) 

From List A to List 0 : — 

Iron ore; malt extract and iiroiia rat ions contain- 
ing; silk yarn, artificial. — (May 8.) Copjier and 
alloys of copper; copper ore; regulus, matte, con- 
centrate and iireciifitate ; iron pyrites.- (May 22.) 

From List B to List 0:— 

Henbane.— (May 8.) Barium sulphate.— (May 22.) 

Altered Headings. 

(a) Cocoa, raw, and manufactures thereof, except 
('ocoa-biitter and cocoa powder ; (c) cocoa powder. 
-(May 8.) 

Iron and 87cc/.— The l^oard of Trade annouuees 
t! at nearly all forms of iron and steel have now 
Ix'cr transferred to the “ free” list; but iron ore 
and steel containing tungsten or molybdenum are 
on List C. 

Coal.— The Board of Trade proposes to terminate 
the system of limited prices at iiresent in opera- 
tion in the ease of coal shipiied to Allied countries. 

(9^cho filova Ida. —Goods may now be shipped to 
this country vid Hamburg and the Elbe, under cer- 
tain eunditions. 


IMPORTS. 

General licences have iieon Issued i>ermiltiiig the 
importation of the following articles : — ("ocoa 
butter; oleo stearin; olive oil; articles of LkmI 
containing sugar; soap and soap stock; medicinal 
hulbs and herbs. Zinc oxide is to be admitted up 
to 50 per cent, of imiiortations in 1913. 


NEW ORDER. 

The Nitrate of Soda (Suspension) Order, 1919. 
Ministry of Munitions, May 13. 

The Flax (Irish Crop) Order, 1919. Ministry of 
Munitions, May 23. 

The Machine Tool, Wood-working Machinery and 
Treadle Lathes (Suspension) Order, 1919. Minis- 
try of Munitions, May 23. 


Fiue AM) Explosion at a TNT Factory. Claim 
AOAINST I.NSUaANfT, COMPANIES. Hoolcy HUl 
Rubber and Chnnieal Co., Ltd. v. Royal 
Insurance Co., Lid. and Others. 

Ill the King’s Bench Division on May 8, Mr. 
Justice Bailhache heard a siiecial ease arising out 
of an arbitrator’s award in a claim by Hooley Hill 
Rubber and Chemical Co., Ltd. of Ashton-under- 
Lyne, against the Royal Insurance Co. and three 
other insurance companies. 

The award of the arbitrator statcMi that on 
June 13, 19J7, a fire broke out iji the TNT works 
lielongiiig to the assureii at .^^^htou-uuder-Lyne 
which burned fi(‘rcely for some 20 minutes, doing 
great damage, after which on explosion took place 
which sliattercd the premises. The total loss 
sustained in consequence of fire and explosion 
amounted to a sum far in excess of the aggregate 
amount of the .sums insured by the policies. The 
insurance companies admitted liability to iudemni^ 
the assured for the loss sustained in consequence 
of the lire, but disputed liability, under the policies, 
for the loss eonsi^queut upon the explosion. The 
assured claimed to be Indemnified on both counts on 
the ground that the explosion was on Incident In 
the course of the fire and tlmt the fire was the 
proximate cause of the whole loss. The arbitrator 
held that the contention of the insurance companies 
was well founded. The a.ssured contended further 
that the insurance companies were estopped from 
denying that they were liable under the iMilicles to 
indemnify the assured against loss which arose from- 
the explosion. Evidence was laid before him in 
support of this couteutlon as against the Royal 
Insurance Co. only. The negotiations were con- 
ducted by correspondence with the Manchester 
agent of this company, who In answer to an inquiry 
us to the jiosition In the case of an explosion 
following a fire, replied that in such a case damage 
w'oiild Ik* duly covered by an ordinary fire ix)lley, 
with the qualification ” that the loss or damage as 
s|M‘clrted in the third condition of the policy w^ould 
still be excepted.” The oomimny understood the 
letter as a notification that it w^as covered against 
loss cau.sed by an explosion following a fire and 
therefore llmlVed Its insurance' against loss caused 
by an exiilesion following a fii*e to the policies about 
to be issued bv the Royal Tiisuraiicv Co. Conse- 
quent Iv tlie liLsurod did not covt'r themselves by 
taking' out further policies against such loss. 
Subject to tbe opinion of the Court, the arbitrator 
aw^areled tlmt the insurane'C comi»anies should pay. 
the following sums : — Royal £50%, and the other 
tliriH? companies £2548 each ; if in the opinion of the 
Court this construction of the i) 0 llcies was wrong 
and they did in law ce>ver loss caused by explosion 
following fire he awnnled Royal £10,400, and the 
other three £5200 each; If construction of policies 
wms light blit he wrongly directed himself on the 
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question of estoppel, the Royal should pay £10,400 
and the other three £2548 each. 

Mr. Justice Ballhache said that he was bound by 
the Judgment given In the case of Stanley v. Western 
Insurance Oo., in 1868, and he therefore upheld the 
award of the arbitrator, viz., that the insurance 
companies were right In saying that their policies 
did not cover loss caused by explosion under the 
circumstances obtaining in the present case. As 
regards the question of estopi)eI, the letters written 
by the Insurance manag(‘r would convey to an 
ordinary business man of InteJIigonco that such a 
loss as had Jiappened In this rase was in fact 
covered by tlie ordinary form of policy. If the state- 
ment was a statemenl of exist ing fact imlependently 
of any question of law, the Ilooley Hill Co. would 
be perfectly right and there would be an estoppel. 
If it were not for the old case he thought there 
would b(‘ a great deal to Ih^ said for the view 
expres.sed by the manager. His Ivordship agreed 
with the arbitrator that there was no estopi^l. 
The result was that the award would stand. 


TRADE NOTES. 


mtlTlJSH. 

National Sulphuric Acid Association, Ltd. — This 
association has lunm r(‘gistercd as a company 
limited by guarantee, with an unlimited number 
of members, each liable for one guinea in the event 
of winding up. Its obj(‘els are to establish the 
sulphuric acid industry of the United Kingdom on 
a jKjrmauently i)rosi)(‘rous ba.sis, commercially and 
scientilically, having regard to the neces.sity of its 
maintenance as a key industry in relation to the 
needs of other industries (i»arlicularly in time of 
war); to promote the discus.sion of all questions 
affecting the interests of the said industry; to create 
new outlets for the consumi)tion of suli>hurlc acid; 
to devise moans of disposing of surplus sulphuric 
acid production; to give effect, so far as lawfully 
may be, to the r(‘commeudations contained in “the 
rei>ort of a Departmental (.'ommittee on the i)OSt- 
war po.sition of the Sulphuric Acid and Fertiliser 
Trades,” apiKrint(*d by the ^linlster of Munitions 
in February, 1!)17 ; to promote excellence, economy, 
efficiency and eO'Oi)erat ion in relation to the manu- 
facture and distribution of sulidiuric acid, etc. 
Messrs. S. Mount and .T. K. Stewart are Joint 
secreUries. The registered otlice is at 166, Picca- 
dilly, W. ]. 

Fertiliser Manufacturers’ Association, Ltd. — The 
constitution of this comijany is sindlar to that of 
the above, and among its objects are to take over 
the assets and liabilities of tin* nnincorr)orat(‘d 
as.soclation of similar name; to i»romote tbe dis- 
cussion of all questions affecting tin* interests of 
acid and chemical fertiliser manufacturers; to pro- 
mote excellence, efficiency, economy and co-opera- 
tion In relation to the manufacture and distribu- 
tion of cbemical ferl ili.vcrs; to siippres.s 
malpractices; to carry on the biisiiu'ss of acid and 
fertiliser manufacturers; to act as a trade i»rotec- 
tlon society, etc. Secretary : Mr. J. K. Stewart. 
Registered office, 70, Feuchurch Street, E.C. 3. 

FOREIGN. 

Resources of the Dominican Republic (Latin 
America). — The commercial rc'port for 1918 shows 
, diminished prosiwity compared with 1917, although 
in view of th(* fondgn trade restrictions and 
shortage of tonnage results are not considered un- 
satisfactory. Under United States administration 
tbe Republic is being syst(‘matically developed, and 
the financial position of the State has considerably 
improved. The two chief exports are sugar and 
cocoa, the crops of which were bad in 1918 owing 


to late rains and disease of the cocoa plant. The 
value of the sugar exported was £4,600,000, and 
the cocoa production was only 18,800 tons, the 
lowest return for many yjears. There are a num- 
ber of openings for trade with Great Britain, but 
a direct steamship sendee Is essential for any 
great development of British trade. Considerable 
progress has been made In the building of roads 
by the Public Works Department. Little is known 
of the mineral resources, but a company Is pro- 
spcjcting and nickel Is said to have been found. 
Oil-boring at Azua has been successful and a small 
output of 300 to 400 barrels per day is expected.— ^ 
(Rd. of Trade J.. April 10, 1919.) 


Copra in New Caledonia. — Exix>rts of copra have 
recently been as follows (tons): — 1913, 32J5; 1914, 
3103; 1915, 2676; 1916, 2283; and 1917, 3661. The 
colony is very well suited for I lie cultivation of the 
jjalm* and Ihe production of coi)ra on a large scale 
ought to be organised at once In order to meet the 
growing demand. — (DCpdche Col., Mar. 25, 1919.) 

The Japanese Dye Market.— Great depression lias 
ruled in tli(‘ .Ta])anese dye market sinee November 
last. Except for a few local transactions, business 
is at a staudsiill; merchants are rei>orted to l)e 
endeavouring to cancel contracts, and bankers are 
extremely cautious in tnisllng dye mercliants. 
Yellow dves have fallen in price from 4200 to 
1200, and black dyes from 470 to 2:50 yen per 100 kin 
(yen=2,v.. kin-^i-3 lb.). In some (jiiarters It Is 
anticipated that Amerlean eompetlllon will be felt 
m()r<‘ in (he Smilb Seas and in China Ilian in Japan 
itself.— (U.^'. Corn. Rep., April 9, 1919.) 

The Perfumery and Essential Oil Trade of Switzer- 
land.— TI k' manufacture of perfumes was started 
in Switzerland in the ’ulnodes of (lie last c*entiiry. 
Desjute many nainral disadvaiKagos, such os lack 
of raw ma(eri:ils and clieap fuel, 1( has made 
rapid lieadway and a large number of {irtlflclal 
perfumes have originated in the eoiintry. The 
recent economic blockade of (he Central Powers, 
together with (he activities of the S.S.S. (Socl5t(5 
de Surveillnnee Suisse), have had an adverse efft'Ct 
on the importation of natural oils and mioii the 
exiiortation of llnished products. Ih'fore (he out- 
break of w^ar (h(‘ quantity of etliereal oils imported 
from Germany was more (ban double tliat obtained 
from France, but by 1918 tiiis iiroportlon had 
become reversed. The exjiort.s of synthetic i)er- 
f limes In recent years have been as follows (in 
centner metric ton): — 1005, 507; 1913, 246(J, 
1911, 1920 1915, 2116; 1916, 2117; 1917, Kt95; 1918, 
(*►86.’ Although quantllies have declined, values 
have increased enormously. Thus (he exported 
value of svnthotlc perfumes in 1913 was 6,181,000 
francs, and in 1918 7.220,416 francs; in the latter 
year l'h(‘ value w'as ten times greater than In 1900. 
The following table gives, in centner and francs, 
tile exports of perfumes and cosmetics during lh(‘ 
101 .‘I — 1918: — 


Year 

Exports ‘ 

Value 

Destination % 

Centner 

Vcti. 

♦E.C. 

N. 

C.P. 

1913 

. . 2639 

6,936,276 

87-7 

4 4 

7-7 

1914 

. . 2048 

5,938,582 

83-9 

6*8 

9-4 

1916 

. . 2275 

8,375,190 

' 7()-6 

10-4 

129 

1916 

. . 2361 

11,125,141 

82-0 

12-3 

5-7 

1917 

. . 1567 

7,842,(553 

66 8 

15*5 

17*7 

1918 

. . 856 

7,458,829 

82-2 

17*5 

02 


•E.C. - Entente Countrieg, N.-Neutrals, C.P. -Central 
Powers. 


The falling off In exports and production In 
1917 was due to Cusloms’ dlffienUies, luck of trans- 
port, the commandeering of nitric acid and ben- 
zene for the Swiss army, and to general diminu- 
tion in trade. As regards the future, Switzerland 
will have to look more to the Bast and to the 
South, more particularly because many of the 
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/v>iintTleB which formerly took her Imports have 
Initiated or developed their own Industry. The 
competition of the United States and Japan will 
probably be formidable. The Swiss Industry must 
devote its attention more particularly to the manu- 
facture of si)eciallties, i.e., to quality rather than 
quantity production.— (Sc/iireisr. Chem.-Zeit., Il- 
ls, 1919.) 

ChemicaUIndustry in the Netherlands.— An official 
report, issued in connexion with the Second Annual 
Utrecht Fair, gives information concerning the 
development and present condition of many of the 

natural chemical industries. , ^ 

Sulidiurlc acid Is manufactured by the Maai- 
HchappiJ vail Zwavelziiurlx^reidlng, Amsterdam, 
and the N.V. Amslerdamsche Superfosfaatfabrlek, 
which has been united with the Centrale Chemische 
Fabrieken. Both the lead chamber and contact 
processes are used, though platluiim for the latter 
has had to be purchased at fabulous prices. 
two factories and the Lym- & Gelatinefabrlek, 
Delft produce raw and pure muriatic acid; nitric 
•icld is also made by these firms as well as by 
ketieii tile Fabriek van Chemische Producteii, 
rernis,' and Van der Elst & Matthes’ Ammoniak- 

fabriek at Weesp. i .u • 

Little soda, soda crystals or potash is produced, 
ammonium sulphate is manufactured at gasworks 
and by distilling organic matter. Ihe Ps.V. 
Ainmonijikfabrlek v.h. van der Elst & Matthes. 
Weesp, manufactures household ammonia as ^^e!l 
as sulphate, carbonate and nitrate. Cliloride and 
phosphate of ammonia are made by the Amster- 
damsche Suiierfosfaat fabriek, Ket j(m. The demand 
for sources of nitrogen is very great, and only 
10 per cent, of the nHiiiiroments of nitrogenous 
fertilisers .‘in; covered by home supplies. Some 
soda is made electroiytically, togetiier with chlorate 

of lime. • ^ XI, XT 'ir 

Chlorate of potash is mniuifachired by the iN.v. 
Chembsehe Fabrieken raludnu <S:'(!o., llaarleiik ami 
hy the N.V. (niemische Fabriek v.h. Dr. h. 
Stoop, Utrecht. The output of superphospliate has 
<lecreasod owing to the Wiir, ami scarcity of sul- 
phate of ammonia has stopiKsl the supply of mixed 
manures. Fluo.silicate of smla, plios}>]iorie 
r.otash and soda pliospliate, red lead and obloride 
of sulphur have b(‘eii produced as by-produc1s. 
Silicate of soda, the manufacture of which for 
strawlward is now profitable, la mad(' by tlie N.>. 
Chemische Fabriek “Gembo” of Winsclioteii and 
the Chemisctie Fabriek F. C. Stoop. Nitrates of 
])otash and soda are made by the latter firm ami 
bisiilphate of soda by the Chemische Fabriek 
Naardeii and Ketjen. Tlie high pricH? of silver 
prevents the manufacture of silver nitrate. Iodide 
of mercury from Dutch East Indies’ raw material 
is made by Brocades and Stheeman, white and 
red lead by the Utrechtsohe Ixxxiwlt & Menle- 
fabriek G. Greeve, and tliecZuld nollandsche V(‘rf- 
fabrleken, and plumbago and sugar of load by the 
latter firm. The Maastricht Zlnkwitmaat.schappij 
has built a third factory for zinc white and lltho- 
l)one; ivory black Is produced by Wed. P. Smlts 
& Zoou, ultramarine by B. Guimet of Sas van Gent, 
chrome yellow, zinc yellow, Berlin blue, lime green, 
etc., by the N.V. Venitoffenfabrlek Bemmert & Co. 
of Apeldoorn. 

Hydrogen, oxygen and nitrogim are profliu'cd hy 
the N.V. Maatschappij Oxynium, Sehiedam the 
two latter elements also by the N.V. Blectro-Zuur- 
& Waterstoffabrlck, Amsterdam. Argon and wob 
fram wire from the ore arc made by Phinp.s & 
Pope’s Electric Lamp Works, 

The Nederlandsebe Gist & Splrltusfabrick makes 
96 per cent, alcohol, amyl alcohol from by-product 
fusel oil, ether, and ether pronarcose In 60-gram 
bottles. The Fabriek van Chemische Producten at 
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formate. Calcium acetate products are more diffi- 
cult to manufacture. Lactic acid and calcium- and 
ferrolactate are made by the N.V. Chemische 
Industrie Kotterdam. 

Government coke ovens will sliortly distil much 
coal tar. The Maatschappij van Koolteerproducten 
at Krinipen a/d Ysel makes a number of coal tar 
products, and Pernis and Naarden a viiricty of 
intermediates; Naarden produces also saccharin and 
ethereal oils for iR'rfiimes and fiavourings. Tlu‘ 
N.V. Polak & Schwartz make a vnriety of fragrant 
and other organic substances, and Polak’s Frutal 
Works, Amersfoort, produce, in addition to other 
[KU-fiiines, solidified c<‘dar oil and elhoreal oils free 
from teri>ene. 

The Sochiteit voor Clmmlsche Indusl rle, Katwljk, 
mak(*s theobromine, sodium salicylate, eatleiiie and 
m(‘thyl salicylate, the Amsierdam Siiperfosfaat- 
fabrieken “ suihtoI ” (orthooxy<iuiii<>lin(‘Sulphate) 
and “ ana^sthesine,” the Amsterdam Kliiinefabrlek 
ijuinine and its salts. i^roea<](‘s aii<i Stheemann 
will make derrnatol, airol, and cascara.- (I'.aS. Com. 
Kcp., Mar. U't, 1919 ) 

German Oil Mills Trade Association.— At the annual 
general mwtlng of the Bremen-Bcvsigheimer Oel- 
fabriken it was announced that the three largest 
German oil mills, tin* Verein Deiilseher Oelfahrlhcn 
of Mannheim, F. Thorl’s Vereinlgle llarbiirger 
Oelfabrlken and the" Bremen-Besigheimer Oel- 
fabriken had concluded an agre(>ment to form a 
trade association for the puttiose of facilitating 
sales and purchases. Other large oil 
exi>f‘cted to join in the scheme.— (>V'f7c/j/ab.. Mar. a, 
1919.) ’ 

REVIEWS. 


ReCI XT xVdVANCES in PllYSICAI. AM) LNOUCCVNIC 

( !ifEMisTUY. Bif A. W. SiKWAgT, 'iciili on intrO‘ 
(luctio)i hy Siu W ii.i.iAM Ramsay. Third 
edition, rp. .tr -i- 281. {London: LonymonF, 
(Jran .t- Co., 19P.L) Price 12.s. tW. net. 

The new edition of Dr. Stewart’s well-known 
book is largely a new work, as is i»ointed out in 
the preface. SVhilst tlie first and seeond editions 
eacli contained fouitiH-n chapters, the new edition 
consists of twcnity, of whieli twelve are quite new 
and tlie others, witli oiu* exception, have been very 
Considerably revised. 

Ten years have elap.sed sinei' tlie hook made Its 
first apiiearaiice, and comparison of the first aiul 
third editions Is of considerable Interest as indicat- 
ing the trend of wqrk during the past decade. 
Attention lias been drawn so iiuieh to radioaetBe 
phenommia and the evolution of the elements that 
nhout one half of Dr. Stewart’s book deals w th 
these and kindred subjects, whilst the remainder 
is devoted to various matters of more or less 
Interest. , 

Each chapter of the IkaoU forms a nearly com- 
plete and IndepeiKlent essay, .*-0 that the order in 
wlileh Dr. Stewart deals Avith the material does 
not greatly matter, though one is rather snrprlstNi 
at the arrangement. Tims after de.alliig witl 
elec-trlc furnac-es, the fixation of nitrogen, the 
ix'rmutites. i>eroxides and 

nitrogen and absorption spet^tra In the first six 

chuDters, the next thiw ebopters are 

more or less dlreetly with X-ray work, the tenth 

ehanter Is devoted to tlie rare earths, ineandeswnt 

mantles not unnaturally follow In the next 

and then we encounter the pseudo-acids Dtrort 

getting on to the Inactive gases. 

Is nearly independent, the position of , 

on pseudo-acids does not much matter, though the 
reason for its place Is not clear. 
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The phenomena of radio-activity might have 
been dealt with before presenting work on X-rays 
and on inactive gases, more especially as the 
historical method is (‘mployed in the chapter on 
radio-activity (Chapter XV.). 

Tile subjects di'scribed in the book hav(‘ been 
indicated above, Uieir treatment Is generally satis- 
factory. Scarcity of diagrams is a drawback; that 
the first two chapters which deal res]HX*tively with 
the electric furnace and the lixation of rdlrogtui 
should not contain a single sketch of plant is 
remarkable. The space given to the iKU'iuutitcs 
is not great (four pages), but one may question 
whether tluur t heorel ic;il interest is sunielent to 
w'arrant thiur inclusj(»n uikIct the he.ad of recent 
advances when j)has(‘ rule, oolloicls, and co 
ordiiuation vahmcy theory an' untouched. All 
these matters received some a I lent ion in the first 
edition, and their juvsent (‘xclusion is to be 
regrettc'd ( onsidering the great technical import- 
ance of elear vh'ws on the jihasc' rule ami of :i 
sound knowledge of colloidal clumiistry, whilst the 
diseovery of optical aefivity associated with the 
co-ordinatioii comjiounds of metals, such as cobalt, 
must certainly be regarded as a very real advance 
In chemical science. 

The chapters on pi'roxides and per-neids and on 
active nilrogen are short and to the t'oiiit, but tin' 
treatment of absorption spectra in Cliapter VI. 
leavc's something to be desired. Tin* reviewer 
cannot help thinking that had the subject of 
pseudo-acids (and bases) been treated Immediately 
afterwards, and attention drawn to tin* fact that 
our usmal indicators for acidimelry are included 
amongst these couipreuids, <Iistinct a<Ivantage 
would have accrued. 

The chapters dealing with radio-active pheno- 
mena, X-ray ana lysis, positive ray analysis, 
disintegration of tin* elements and kindred snltU'cts 
arc clearly written. Of much that is good, perhaps 
the best is to Ik* found in Oliapters XVII I. and 
XTX., wlih.'h deal with isotopes and the elements 
respectively. 

Some of tlie remarks in the eoiieluding <-hapter 
in disiiaragemout of the Ostwald school are uu- 
necess.ary and uncalled for. That some physical 
chemists an' unfortunately rattier deficient in tla'ir 
ki)owledg(‘ of organic chemistry is unfortunately 
true, equally lamentable is the fact that organii* 
cliemists do not always possi'.ss a v(*ry accurab* 
knowledge of i>hysicai and iihysieo-chemical facts 
and tlieories. 

The reviewer has read Dr. Stewart’s hook wilii 
ijuicli enjoyment, and hof)es tliat it will be widely 
read by others. 

,1. ^r. IIVAVITT. 

Tut: Piiysir\n CiiKMisTiiv or the Pkoteins, J{]/ 

T. Pu.Mi.SiOUi) Itor.EUJso.N. /'p. .rr -f- 4S.";. 

(London: L'mjnuins, Urev.n 4- Co., lOIS.) 

Price net. 

It is to b(? regretted that in ah;indoning the 
usually accepted hyiiothesis of prot<*in ionisation 
Dr. Robertson has given us no <*neclive working 
substitute, with the result that the treatment of 
the subject fends to be superficial and even 
the vohiinliious bibliography, ill-hnl.‘inced. The 
author’s contributions to literature are referred to 
in over one im min'd rt'ferenc.-es, when'as oidy fifty 
Instances cover the allusions to the work of 
Arrhenius, Ihiyliss, Mellanby, Michaells, Sorensen, 
and Roaf collectively. A redeeming feature, how- 
ever, In this connection, is the, cxten.sive quotation 
from the work of W. B. Hardy, tlioiigh an ajiparent 
omIs.slon to quote or recognise the significance of 
his work on denatu ration and its prevention by 
preliminary treatment with fat solvents In the 
cold, la difficult to understand. 


Referring more particularly to the parts of the 
work of immediate Interest to those who have 
' protein materials to examine, or to study and con- 
trol in mamif.acLure, It is to be noted that In the 
chapter on th(' prciiaration of pure proteins only 
one method is given In each case and allusions to 
others are scanty. No mention is made of the 
Iireparation of pure blood albundn, nor of fibri- 
nogen. The chapter on “ Qiiantllutive Estimation 
of the Proteins” consists of descriptions of a 
nephelometric method, and a description of how 
Dr. Koln'i’tson himself carrh's out refract omelrlc 
deferndnatioiis with a Pulfrich Rcfractomcicr and 
sodium light, hut with no ti'uqx'raturc regulation. 
After reading this chapter it is less diilicult to 
understand the Ktatement on page (>0, ” The 
r(‘fraetonictrlc method does not permit tlie oxtrt'ino 
accuracy which in;»y Ik' attained with tlie 
iR‘i»h('lomctric method under favourable con- 
ditions,” which Is in accord ncitlicr with antici- 
pation nor wMth gi'iieral experience. No allusion 
is made to the standard methods of lueasuremont 
of iirolein coneeutration whieh have been so skil- 
fully elaborated by ( hiek and Martin and others, 
and whieh must necessarily cuter Into any compu- 
tations based oil physical metliods, except in a fc'w 
lines on page 70, where they an' dismissed with 
the words, ‘‘the din'ct method of demonstrating 
tlie existi'iK'c of protein compounds cannot be 
trusted to yield accurate data, and results and 
conclusions based upon this inctlio<l arc to b<^ 
acci'ptcd witli the greatest caution.” I’nder the 
h(*adlng of ” TIk' (’oiiqiounds of Proteins with 
Oxygi'ii ” reference to the work of T*arcroft Is 
resirieled to twimly liru's, and ncitlu'r in the 
chapter di'aling willi the precipitation of the 
lU’ofeins by inorganif* salts, nor under tlie head- ,, 
ing, ‘‘ romjiounds of the Proteins with Toxins, 
.\nt Ihodies, PeniK'iits, etc.,” )s any allusion made 
to Baii/.haf, whose paiustalcing and yierslsteiit 
mlvanees in this work are marn'd only by difii- 
culty of acei'ss on this side of tlie Atlantle. The 
plumoniemi of tin* ” i)rolec1 ion ” of hydrosols by 
yirotein an* alludi'd to very briery indeed, and tlu' 
whole consid(‘ral Ion of “ isoelicl ric condition” Is 
conlincd to OIK' l»ng(‘. Dr. Uot»(‘rl son’s own 
res(*arclies liavr' hi'cn largely studies of caseiriogen 
solutions, but his views on the (‘Xplanat Ions of the 
b'dinvlour in ttu' eli'clric liidds h.ave not met with 
geiicr.i 1 aec('pl;ine<‘. 

Fi’om th<‘ })oln( of view" of tie* restsircli worker 
in tile I’hysical ('iK'Hilstry of Prof (‘ins. tlie book 
stiould b(' of value in i>rovlding an (‘Xteiisivi* 
bibliograidiy, and IIk' touclistuiu' of a dlfl’erent 
scliool of thought against wliieli to try his own 
liyiKitlK'SL's and pri'liminary conclusions. To the 
t<'chni('al ehi'inist wLshing to consult a earefiilly 
reasoiK'd and accurat(‘ sonret* of information it Is 
not calculated to ytrove of assistance. 

G. Staneey W.VLrOEE. 


PUBIJCATIONS RECHIVED. 


BKJCUEMICAL CaTAIASTS in TJFE and I.XDUSTTIY. 
Proteolytic Enzymes. Py .7ean Eferont. 
Translated by S. C. PuEsaiTT, assisted, by 
C. S. Venaki.e. Pp. 7.52. (London: Chapman 
and Jfall. 11)17.) Price 

ArpLiED Optics. The Computation of Optical Sys- 
tems. In 2 Volumes. Briny the ” Handbuch 
dcr Anyevmndten OptikP* of Dr, A. Steinheil 
and De. E. Voit. Translated and edited by 
J. W. French. Vol. /., pp. 170; Vol. JI., 
pp. 207. (London: Blackie and Son, Ltd. 
1918.) Price 12«. Od. per volume. 
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ENEMY CHEMICAL PATENTS IN THE 
UNITED STATES. 


Tlie Ueport of tlio Alion I’ropoj ly Custodian in 
the United Stales, issiK'd last March, gives a cir- 
ounistantial accouul, of the machinations and 
ramitieations of the (ieriiian cliemical “ octopus ” in 
that country, and of I lie means adopted to cut its 
tenlacl(‘H, tiius inning the Avay for future economic 
indoiieiideucc. Tlie powerful, higlily organised, and 
uhiiiuitous Criuinaii cla'inical house's not only hail 
under their Ihmiib some $;i, (100, (K)0, 1)00 worth ot 
American chemical trade' e'liie'tly of the “ non- 
lie*avy ” elescriplion— hut useel the'lr age'iits as a 
means of (‘splonage anel propaganda on liehalf of 
the (Jerman Covernnienl. The full re>i)ort, in so far 
as it relate's to the e-heinical Inelustry, is given in 
the April issue eif the' JoNntn/ of Industrial and 
Hnffinrrriiu/ Chcniisl rif, and those' who run may 
there re'ad a story of inte'iise inti'i'est anel one' 
whose huitheji shoulel he laiel to heart by all who 
are e'eniee'rm'd with the welfare' of chemical industry 
in non-derman lands. The ujishot of the revelat Ions 
was the s('i/aire, uneler an Uxe'cutive (Jrde'r of the 
I're'sideiit; of the rnitevl Slates, by the Custoelian of 
all the known enemy alien luope'iMy in the e-ountry 
te) a value of approximate'ly f 1 10,000,000 sterling. 
'I'his jirope'i'ly is elhieh'd into two classe's. The' 
llrst, e.'onsisting of whdl may he te'rmed investments 
Ilf a pure'ly honourable' busine'ss kind, is to be' he'ld 
in trust, pending the' action of Congre'.ss; the se'conel 
class, covering inve'stnients lu'ld by powerful inelus- 
trial corjiorations pursuing political as well as 
tiiiancial ends, has apiiari'ul ly hi'en .seixed Irre'voe- 
ably; in the' worels of tlie ('usloeliaii, “ No obliga' 

■ tion is ow(‘d to tlu'ir private owim'Is to conserve or 
eaire for them with a vie'W to ever returning them 
in kind.” 

Among tlie sci.'ond class of iu\ e.stments are 
include'd the' Cermaii piite'iits taken over by the 
Custodian undi'i' an amendment to tlie Trading with 
the Em'iny Act eif Nove-mber 4. PdS. The*y number 
about, 4r)0() and cover a wide* lie'lcl, including metal- i 
liirgy, nitrogen fi.salioii. liydrogeimlion of oils, etc., 
b'lf the majority and the most valuable relate to 
dye^'. Many of them w<'ro taken out not with a 
view to maun fact nring in the TTiited States, but 
with the evident intent of blocking American I'liter- 
yirise and of stojiping iniTiortat ions from other 
Kuropc'an count ries; and tbi' prodiiel patent proved 
very st'i'vieeabh' in this ri'siieet. The fornu'r 
owners are now iirospi'ctively to be hoist with theli' 
own iietai'd, for it has bi'C'ii n'.solvi'd to nse these 
sequestrated patents as a means of protecting the 
nasivnl American ilyi' imiiislry hy preventing the 
importation of (b'linan ciiemical wares after the 
war. The introrluct ion of ut'W classes of dyewares 
has almost, invariably followed some years after 
the original p!dents covi'riiig their maiiufaclure 
were taken out. As many of the seized pati'iits 
were dated 1bl7 or llllS, it follows that tbe'Auu'ri- 
can owners should be able, for some years at least, 
to ke('p out, any new dyes, etc., with whieh the 
(iermans may uttem]i1 to ri'caplure tlie American 
market. 

A new corporation, calk'd the ('In'inlcal Founda- • 
tlon, Tncoriioraled, has bi'en formed to purchasi' 
from the Allen IM-operty Custodian, and hold for the 
chemical Industries and the country at large, the 
whole of the (reriuan -owned Tbiltcd States ohemical 
and allied patents. The company is capitalised at 
^500,000, of which i? 100,000 is preferred stock and 
1100,000 common stock, the dividend on each class 
being limited to 0 per rent. The preferred stock Is 
subject to redemption as a whole at par on 
January 1, 1021, or on any hrst of January there- 
after, when the accumulated . profits shall have 
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bc'come equal to (he total Issued and outstanding 
8l(K*k of lK)tli classes. In order to prevent unfi’iendly 
or sectional interests ac<juirlng control, no stock 
will be transferable except with the consent of the 
hoard of directors, and the nnd(‘rwrit(‘rs are 
endeavouring to distiibute tlu' stock as widely as 
possible among the clu'iuleal and allied Industries, 
it is the intention that, eventually, no singk' suh- 
scriher shall own im>re than $1()(K) worth of stock, 
ii^SOO preferred, and $200 of common stock, whicli 
has the voting power. 

One half of the capital is to K' paid to the 
Custodian in piiirhasc' of, siihstanlially, all the 
German dye* and chemical iiateiils seizc'd by him. 
The Foundation will i.ssue nonexclusive licences 
undi'T tlu'iu to all Americans whose iialriotism 
and coiiiiietcnce are bc'yond (lucsllon, and it will 
lake legal proceedings against all persons who 
attempt to imi»otl any infringing luoduet; the 
.sc'cond half of th<‘ ca[iilal, it Is urideistood, will be 
set asidegis a kind of reserve' tn ch'fray llic cost of 
any litigation. Enemy trademarks taken ovc'r by 
lh(‘ Custodian are included in the sale', and a iilan 
is iK'ing formulated to e'uable the' Foundation to 
issue' licences to American nmiiuracl urers to iise: 
llie'in. the intention be'ing to Issue' sue4i iie-e'iiees only 
when tih' ge)ods to wdileh the mark is to lie attached 
are' proved te) fu' e'epial eir .siiiie'iior to tliose of the 
original owiH'r. Further, It is intended to jiurchase 
iie'W' paie'Mls. and Urn German eojiyrights covering 
mu(*h of tlie inelispensable' llte'i^ture of science'. 
Afte'r tlie iirefcrre'el stock has W'on redeemed, it 
Is proposed to allocate the profits of (he (.’orpora- 
tlon, W’hieh are* expe'cte'd to be considerable, to 
the iiromotion of re'se'are’h, not by Initiating or 
aleliiig inve'stigallon on its own account, but by 
effecting close co-oiieratlon iK'twa'cn existing 
acnelemie and industrial organisations. To this 
end one of the first ste'ps will Ik* to take a 
census of all laboratories, govi'rumeutal, indus- 
trial, anel academic, in the country, and to e.stab- 
lish a Imre'au of information which will be access- 
ible to researebers, manufacturers, consumers, 
and all olhers genuinely intereste'd. Finally, it has 
been resolveel to press (’ongress to pass a law for 
the institution of a licence' system governing all 
ebemleal importations for a period of ten years. 

This practle'al nie'thoel of utilising confiscated 
T*ro[)er1y to encourage borne industry and disc'onrage 
importat lon.s from unfriendly sources demamls the 
serious conslde'ratlon of interested parties in other 
Allie'd lands. Whether the ultimate imlicy involved 
- namely the taxation of the eonsunu'rs of clu'mi- 
eals. eduefly dyes, to promole resea reli that is to 
benefit clK'mieal industry at large and to provide 
funds for law' costs — is ])referable to the* alt«'r- 
native of annulling tbe patents and stopjilng 
import at ion by the exi.sting Customs machinery. 
Is matter for discussion. Tn the United King- 
dom this class of enemy property Is also In the 
hands of the Custodian (the Publle Trnsteej and 
licences are granted to llrltish ruanufacturers prac 
tically for the asking. The retlo'TU'e of the reKT)on- 
slhle authorities here .stands in marked contrast to 
the refreshing candour with whieh the correspond- 
ing authorities lu the Unltc'd States have disclosed 
their know’ledge and Intentions. Tt would, T)erhaps. 
be too inucb to ox'poct the veil of secrecy to be lifted 
entirely during the negotiations which are taking 
idace at the Peace Conference: but It. must b<' 
emphasised that undue official secrecy and procrasti- 
nation arc to deprecated Inasmuch as they tend 
to keep interested and cxrx'rt opinion uninformed, 
thms preventing it from arriving at decisions w'htch 
may l>c n'ouired promptly when the time for action 
arrives. By then, chemical indnstiA' should bo in 
a definite position to speak with effect, authority. 

and, if poaslble, with nnaninpit,^, 
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THE PASSING OF THE AMERICAN 
POTASH FAMINE. 

P< G. H. HOSWELL. 

The statement made recently in the public Press 
that 30,000 tons of German jiotash i.s to be delivered 
to this country In exchange for food suggests that 
the “ opportunist ” metboils of obtaining potash 
during the war did not yield su]»plh's equal to the 
demand. A similar delivery of iwiash to America 
is also foreshadowed, so I hat, d(\s[dte the sta^*- 
raenta of the new.spaix‘ra during I he war that the 
potash problem had been solved for all time, it 
would apiiear that Die current is again wtUng in 
towards the usk' of natural potash salts. The 
situation as n^gards pofash in America as well ns 
in this counirv before and after the signing of the 
armistice pivs'ents many points of interest, a few 
of which are here considered. 

The National Exposition of Chemical Industries 
held in New Yorlv in Septemlx'r last was a power- 
ful vindication (if such wei-e needed) of the claim 
that applied scicnee T>layed a great part In the suc- 
cessful prosecution of the war. The Exposition 
was in many resf^'Ots similar to the British 
Scientific T‘roduels Pixhibltion which was held a 
little earlier in the year at King’s College. London. 
To proceed from the one to the other was most In- 
stnictlve. The smaller British Exhibition showed 
more of the jiart played by the scientist and man 
of research: the huge American Exposition Indi- 
cated less tli(‘ resounefulncss of the individual 
and more of the wonderful development in the 
industrial applleatiou of science. It was, In short, 
a magnltieent advert isimieiit of the vast .American 
enterprise in a]»plled ehemlstiy and chemical 
engineering evolved hy the stress of war. 

The dlffereiiee In attitude of the two organi- 
sations was shown by the cbarncter of the 
ler-turettos : in England tliese were given mainly by 
distinguished scientists and dealt with recent ad- 
vances In armlled hnowledgo: In America they w’cre 
mostly delivered by works* superintendent.s, 
chemists, and others, who concerned themselves 
with corresponding progress in Industrial methods 
and applications. It was but fitting that part of 
the Exposition and several of the leeturedtes .should 
be devoted to the diffleult and Important prohlem 
of potash-sup])l,v. The speakers contented them- 
selves with a description of the respective sonrees 
of potash, sucli as kelp, eeinent-klln dust, aliinite, 
the Searles T.nke and Nehraska liquors etc., 
and with pointing out that such sources would 
be onlv sufficient to sunnly the needs of certain 
Individual Industries like the manufacture of 
chemicals. The total production had been 50,000 
tons for the yoMr, a« against 2.10.000 tons Imrmrted 
before the war Neverf heles*^. certain of the 
speakers were credited in the Press on the follow- 
ing day with h ing deelari'd tiiat nevermore would 
It be necessary to obtain potasli-salts from Eurow! 

During the period immedlat^dy nreredlng the 
Exposition, the glass Industry, and In part, the 
chemical Industrv, in Ainerlea had becTi using con- 
siderable quantifies of Russian TX)ta.»jb. Besides 
that imported bv private merehants. 4000 tons 
of carbonate of potash from Russia was 
Imported Into Amerli a in 1917 by the Russl.an 
Government. It Is said ihat the responsible 
authorities desired to dispose of the stock in 
one lot, the figure of ?3,000.000 being mentioned. 
Supplies were also imported Into America by enter- 
nrlslng merchants, who. after the dosing of the 
Black Sea. succeeded with great difflciiltv In fret- 
ting the potash transported to Archangel. The 
supply arose out of the fact that the peasants In 
flontbem Russia depended almost entirely upon the 
sunflowers for their fats for edible and other pur- 
pones. Large quantities, th^efore, tyere grown, 


and the ashes, comparatively rich In potash, which 
resulted from the burning of the stems, flowers, 
and seeds, Vere collected at Intervals and taken to 
a depbt. The potash was leached out, the liquor 
evaiioratcd down, and the i*e8ultlng white carbonate 
packed into barrels of rather over 1000 lb. each. 
In many cases the degree of purity of the product 
was noteworthy. Large quantities contained (ex- 
cluding moisture) over 9(5 per cent, of carbonate; 
potassium chloride formed less than 2 per cent., 
the sulphate less than 1 i^er cent., and soda, 
alumina, and silica were practically absent. 

Serious difficulties were exiierlenced in transport- 
ing the barrels from soutberii Russia to the 
northern i>ort8. The railways were often too con- 
gested to he available and recourse had to be made 
to road haulage, portage on rivers, etc., and even 
to hand labour. When, however, the potash 
eventually reached its destination In New York, the 
prl(*e It commanded was sufficient compensation for 
all the trouble and expen.se of its transport. In 
March 191(1 the high-grade material of 9(1—98 per 
cent, carbonate was eagerly sought at 90 cents 
per lb. In March 1918, owing to the arrival of 
further consignments via Archangel, the price had 
fallen to 35 cents. Last autumn, before the 
armistice. It was selling at 30 cents, and to-day it 
goes begging in New York at 15 cents. 

In 1917 and 1918 the im]K)rtation of Russian 
potash was onlv about half the normal (about 
10,000 tons). 'Th(‘ 4090 tons imported by the 
representatives of the Russian Government did not 
relieve I be situation to any great extent, for their 
attempt to sell the consignment entire was not suc- 
cessful. Much of it was second-grade material and 
some was damaged liy si^a-water. Lventnally the 
hlgbest.-grade product was selected ami bought by 
tlie private* importers in New York, such a course 
being, presumably, dictated only by financial 


irress. 

The lML-98 per cent, carbonate of potash was ro- 
allcd almost sobdv to manufacturers of pharma- 
ceutical chemicals. The glass industry took very 
it tie, partly no doubt, so far ns the manufacturers 
>f optical glass were concerned, on account of the 
noisture-conteut . The nitrate was in more general 
ise but at le.ist one optical Ann bought very pure 

>arbomite which bad been recrystallised by the 
mporters to frci' it from sulphates and chlorides, 
rids purified carbonate was nc(‘epted as beliig 
Hirpr ttiiin luiy pro-wiir material used 1" «« 
.vorks. II may 1i(‘ not iced In passlns tliat a claim 
vns made before the armistice that formula bad 
aeon devised wlilch permitted the snhat i tiitlon of 
a, da for i»tash in optical Ptlasses: a similar ch m 
was made In Britain over two years au'o In the case 
,f table and oruameiital glass. 

(Tp to a short time before the cessation of 
liostllitles. the exi)ort of only a very small 
Itv of potash for medicinal purposes was ix‘rmltted 
from the ITidted States to Britain. But this 
restrlctfon was ultimately removed through the 
efforts of Mr. O. Macdowall. who was responsible 
for i)Ol.asli-contro1 In the Chemleal Section of t ho 
War Industries Board at WashluRton 
time however, that Ihe Uirfrer American supply 
was avallalde, the situation In Britain had been 
dU*htlv relieved, for the recovery of yadash from 
Mnst-fiifnaCe flues had beSmn. . 

In this connexion It Is InlercstlnK to 
whilst It has been decided on all hands that the 
recovery of potash from cement-kiln prases and durt 
In this' country Is not a pay Inc proposition, the 
reverse is the case In America. Recovery of Pota®h 
was already proceedlnp: in Portland 
across the Atlantic during last Y®,! 

doubt was expressed ns to the ® 

trading It from blast-furnace gases , 

Turning to other American sources of potasn, it 
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IS only necessary to say that the '‘ctivUies of the 
American Trona Company at Soarles Lake, Call- 
S have too frequently been noticed n this 
iounial to call for rei>ctitlon here. Ihe salt lakes 
if Nebraska yielded about one-third of the total 
American prodiiclion of potash. 

A noU'Worthy feature of the 
York was the exhibit by the Hereules l o^dii C . 
of ehemicals other than potash iom )• v 

fiiant kelps of the Paelhe Coast. He ^ 

owns a huge plant near San Diego, ( .aliioinla, an 1 
turns out, among a long list of chemical product. , 
ketoiie.s (Including acetone), aiiimonluu) sulphate, 
acetic acid, and many esters. 

As l>earlng on the probable future demand, it has 
generally he(‘n stated over the East and Middle 
\V(>st of the United States that never again would 
the soil he so heavily treahal with potash manures 
as previously. The fact that tlie greater part of 
i|i,‘ lire war American import of potash was used 
for fertilising purposes was regarded as being 
entirely duo to German propaganda work. It is 
said that crops of i>otato, sugar be<'t, cotton, 
tobac^'O, etc. have sud'ered little, if at all, from llie 
absence of fresh applications of potash. This may 
well bo, but it Is of course possible that at present 
the crops arc living upon and (‘xhausting tm 
reserve potash in the soil. That the poor sandy 
glacial .soils of norlherii Germany should need con- 
tinual dressings of potash, or that our own soil, 
at one time probably rlcli hut tilled for cHUituries 
until Its potash content has Ix^eu almost exmiuste<l 
should require renewal, will surprise nobody. Gut 
vast areas of virgin soil in America, niimh of it 
rich clay and loam of glacial origin, ought not tor 
mniiy yoars to require arflficlul ferttllsuHon with 
potash. 

Since the armistice was signed, the consumption 
of iKitash in Americn has fallen considerably. Now 
York warehouses are full of it, and the Nebraska 
and Californian plants have suspended operations 
in the absence of buyers. 

The c<mclusion of ponce, settling as it presum- 
ably will the question of the future ownership of 
the Alsatian deiiosits, will ncC(‘Hsarlly lead to a 
reconsideration of the war time mcthoels evolved 
in iho struggle for potash. 


PRESENT-DAY FOOD PROBLEMS. 

In his recent Cantor Ix'ctures on “ Problems of 
Pood and their Connexion with our Economic 
Policy ” Prof. H. E. Armstrong considered the pro- 
cesses of assimilation and digestion in plants and 
animals with refia'cnce to the special food require- 
merds of man. Attention was particularly directed 
to the general failure to take Into account quality 
as dl.stlnct from quantity of food; and emphashs 
was laid on the particular value of fresh and whole 
foods — on account of the presence In these of certain 
Ind I si>e usable but altogether minor constituents 
(Advitants)— and to the consequent need of devot- 
ing our energies, ns far as possible, to the produc- 
tion of those foods which it Is most desirable to 
raise on the spot, as they lose value on keeping and 
when preserved, leaving those which are not sub- 
ject to this disability — such as wheat — to others, at 
a distance, where the conditions aTe such ns fi> 
favour their production. 

Life, in the main, is a geometric process : only 
materials that will fit into the living structure can 
be utilised and the patterns followed are strict Iv 
limited in type. The peculiarities are to be 
regarded as the outcome of qualities inhenmt 
In the primary vital unit— the carbon atom— and 
the selection by Nature of a single geometric type 


of material for her purposes. A carbon atom in 
association with four distinct and dinereut radicles 
constit-utes a system of which, in tlie simplest cuse, 
tw’o forms are possible ; these are asymiuelrlc and 
are related as an object to its linage. Such com- 
pounds are alway.s optically active, to (‘qiial extents 
but in opposite dlrectloms. We arc built only of 
one of tlH‘se types of maltuial aud can only use 
this type as foo<l; we should starve on food of the 
optical sign opimsite to that at our disposal. It is 
clear tluit Nature builds always willi the aid of 
templale.s or moulds and that her primary activity 
is controllc<l and <lirccted at. every stage. 

Solid models of the structure of Khicose were 
exhibited which had been constructed by Mr VV. 
Harlow'. Attention was called to the mechanism 
whereby such structures might operate In deter- 
mining the as.^unhlagi* of the .^ei>arale uiilt.s in the 
syntludie production of gluco.se in the plant trom 
formaldehydrol. The processes of 
w'ere disemssed with special relcnuice to the 
imrt I>l:iyo,l by cnzynies, tli« 
which these act beliiK llhisliatei by 
tlrcase, I.il)ase ami Inverlase. i heir 
only l)t> hifcrred, as they 

Individually; Ibey seem to be (colloid mateiials. 
Their KinKiiiar and nnilvaiied uetivlly, as hydro- 
ivtie aKcnls, can ouiy be accouiitec for on 1 ^ 
a'ssuini.lioii tiiat tiiey not oidy lit; e^anll.y 
cnios whicii they are able to Inllnence-either 
wliolly or in some pnrtieular scdion--but in some 
way serve lo eondilion hydrolys* by brlnKing the 
elemelils or ions ot water to bear on 
region ol’ I lie liydrolyte wiiere scission takes 

Dirfaslon iihenomeiia tlirougli dinerentlal septa 
were then considered, cliielly willi rfforence to the 
exixTlinents earried out by Adrian Itrown witli 
aid of barley };ralns. Tlie nature of tiie clue these 
give to the behaviour of ana'sthetics generally ana 
of .siihstance.s such as acetic acid, alcohol ana 
ummoma, which tiass readily through all septa 
wtdoh arc permeahle hy water, was poll, ed out. 
SuhstauccR of this class (llormom's) probably play 
an important part in stimulating digestion and in 
inducing changes throughout the system during the 
pm'iod of assimilation. The elTects produc'd by 
vinous tx'verages generally were discussed at some 
length In this connexion and exception taken to the 
report of l.ord irAhemon’s Gommlttee^^ on 
“ Alcohol: Its action on the human organism, ’ on 
the ground of its incompldeia'ss, all reference to 
recent work on the Intluenct* of alcohol, etc., on 
the course of chemical change lK‘Ing emitted. 

Oxidative changes w’ere next considered and a 
possible meehanisin suggested. Oxidation la 
effected through the agency of the oxygen carried 
forw'iu'd In the blood stream in loo.se combination 
with lucmoglohln but there Is every reason to 
believe that the oxygen functions simply as a 
depola riser and is Initially convert<‘d into hydrogen 
iwroxhh' — which, how’ever. Is not an oxidising agent 
per 8e: it nmls a catalyst to nmder it active. 
Attention was directed to the formation of an 
oxidising “ perhvdrol ’’ from ferrous sulphate and 
the i>eroxhle (see this J., 191.T ;i!n ; “ Studies on 
Oxidation” : Armstrong and (’olgate) and sug- 
gestion w’as made that a similar prm'ess might be 
at work in eases of selective oxidation in the body. 

Assuming that the enzymes are active In many 
cases, through the agency of an acid radicle 
iCO.Ori) it Is con(H>lvable that they might be con- 
vertible into jierhvdrols (COO. OH) and thereby 
function as hydroxy la ting (oxidising) catalysts at 
least at the early stage when compatibility of the 
agent with the .substance attacked Is a matter of 
Importance. Such oxidising enzymoid catalysts 
might also Indirectly condition reduction— If a 
clently easily oxldlsable substance were Included 
In the circuit. 
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Hydrogen peroxide la the one agent by which 
oxidation producta may be obtained In the Ial)ora" 
tory In agreement with those formed In the animal 
system, other oxidising agents as a rule giving 
different i)r()duets. As most o\J<lIsing agents 
destroy hydrogen inn-oxide the din'erenee is in no 
way peeullar. If has hec-n thought to be surprising 
that fatly acids are so oxidised by liydrogen per- 
oxide and in llie body that tlie altaek always takes 
place at the carhon aloin third in 11 h‘ cliain, the 
acid b<.^iiig (■on\(nl(‘d nit inuitely into one in whlcli 
the iiiimher <*!’ caibtui atoms is less hy two. It 
was shown tliat 111 is is tlie i-<'sul( to he expected, 
using solid inodi'ls const I’lieted on the plan followed 
in rejiresenl ing fdueose. 

If a symjiallietic enzyiiiie mechanism such as that 
pictured he in miy way (-oncenied in th(‘ oxidative I 
degradation of glucose, diaheli-s might he the con- | 
se(|u<‘iK‘(‘ of its m(>i-(‘ or less complete d('st ruction; j 
or just, as the fcri'oiis inrliydrol inccluinism is 1 
thrown oat of mMion by an oxidising agent, siu-li j 
as p('rnianganate, so some iultM-ferlng process might ! 
come inli> play and negative its action. j 

Di-aliiig next with the Hlx-rallon for use of the 
enzymic inc<‘lia tilsm. tlu' case of si cn tin was con- 
sUhu-ed : as Starling and Itayli.ss have shown, the 
enzyme in pancreatic juice is only set frei* from the 
inlestinil mucous imuiihraue when this Is 8ul)jecfed 
to till' action of very weak clilorhydric acid hut 
hy a Hceondai'v i)roccss, llirough the liberation of , 
tlie suhstaiKv they liaie termed “.secretin.” Jl ; 
W’As in connexion with tliis discovery tliat they i 
coined the term “ Iioi'nioiu'.” '^I'iie Ici'lnrer wislied i 
to coniine llm use of this term to tlie large class ! 
of ehemieally aeli\e sub, ' a uees, including alcohol ' 
and ana sthel ics, wJiieli act prim/irily ns meelianieal i 
(Ilslurhing agents and, in virtue of their irresistible 
pi'iiel ra I i v(' jiower, not selectively and functionally. | 
H(‘ would tc]mi secretin and other substances which , 
are thi' charae! crisf ic fa'ci-etiuns of various glands j 
Fiiiwl ional A il i u A imssihlc way in w'lili-li I 

one of tla* most rcmai’U'ahle of thi'.sc adjuvants, 
Adrrualiur, may exercise Its regulative influence 
on tlu‘ hlned sti-i'Min wms disiMissed. 

M'lu' f(>!)d accessories were next brought under dis- 
cussion and till' luoi'osal was madi' that the term 
odvUdtit should ]v‘ siihslilnteil for riinminc, to 
wlilcli exci'plion has ficpnciit 1\ been taken. After 
a dlscn.ssion of scin-vy and lajl'iuan’s ohsm-valioiis 
in Java on Ih'i’i hei'i, an accmnit was given <»r ttii' 
l)ion{‘er im]ulry of (biwland lIo])kins, first puhlished 
in 1012, and to later work' on the subject. 

Aftei' referem'e lo I la' (‘vidence tliat tlie uiiils of 
which the protelii.s arc c<imii'»sc<l ai’i* all iicci'ssai'y 
as structural malmials, the various irujulrics- 
carried out w'lllilii i-eccnt years were consideri'd, 
from wliich It appcc.rs Hint, in addition to the 
jirotein educls, a varii'fy f*f materials of an nn- 
know-n nature, the Adritavift. are Indi.spensalfle eoii- 
t.riluif oi'ii's to the vital ju'occs.s: in tla'ii’ absence 
not only Is giowM* iavefl Inl disi'asc sets in jnal 
ultimately di'atii. I'lies* substances an* present in 
milk and wliole fools geucrally Imt tlaa,,. <ilsirl 
but Ion is irregular and the proi>ortJons in wlilcb 
they occur are subject lo great variation. Tlic 
tendency of modern jiractice is to favour the use 
of foods w'hich, if not deslllnli* of thc.se agents, 
contain them In fn.su flicicnt quantity; tlicrc Is little 
doubt that, during the w'ar, our iliclary has not 
afforded a siiflleiency of these constituents, 
especially during thi* pi'i-jod w’hcu there has been 
a slioi'tnge of milk, eggs, butter and fruit. Tt 
far from improbable that sueh defieieney lias been 
(be unsuspected enuse in tlie past of inueh disease 
('especially of faulty teeth) and of malnutrition 
among the mosses. The InvcsMgations relating to 
this sublect w'ere fully summnriw^d and their great 
practical Importance emphasised, as well as their . 
bearing on our economic iwllcy. 


THE BEARINQ OF CHEMICAL COM- 
POSITION AND ITS ACCURATE 
DETERMINATION ON THE IRON AND 
STEEL TRADES. 


JI. UIDBJJALK. 

In the article on Chemical Standards apiM'aring 
in the issue of Maich Ml (p. !)7 K) Mr. llrearlcy 
appears to argue that tin* value of siiecilied com- 
position and of analytical work for .steel is over- 
rated; and that i>roiH‘rly trained chemists do not 
make mistakes; so, except for those “ who are not 
sure of themselves,” standards aie* of quostionabJe 
value; ami a man trained on a syntlielie iilaii is not 
veiy lesiiectfnl towards either statements or 
speeiiiiens issued undt‘r authority. The lirst two 
jioints are also treated in a ivei'iit paiM*r read before 
the Instil iile of Metals liy ('ol. F. N. Jenkins (this 
.1.. ItHP, liiM u) wlio iioints out tlial cliemical analysis 
as sueh is “ of no iiUi'iesI to the engineer.” 

That wrong and exaggerated iiieaiiings have Ixiea 
attributed to small dilfereuci's in composition is due 
to erroi's of intvrpycUii'w)) , and tliese are no fault 
of the cliemlsl. KxactJy the same in turn occurs in 
resiieci to each new metalJographlc method and test 
devi.si'd of late yi*ars. liesides, the effects of com- 
position on pro]>erties of material can only apply 
when it is in the same condition. 

I'lic* inteiLse (U'.sjj-e lo exjdaju a difference often 
leads to a w rong .sense of proiiort Ion. 'J’jie presmil 
writer Jias freipiently enijdiasised this. For 
exaniph* in one pa])er (Diseasi's of Stir! - .fonrnal 
of the Iron and Steel Instlfnle,” Vol. II, 1{>08, 
p. “ will'll some nnsat isfai.'l ory ri'sult Is ob- 

tained with sti'cl till' only sli'p usually taken Is to 
aiialy.'x' it and j»eihaj)s make ‘ tensile tests,’ and If 
these do not show the cause of (he trouble it becomes 
a mystery. . . . Rut analysis fails to ex])lnin most 
of the trouble- mi't with. ...” Again, nmlei- the 
head of Fhemieal Disease (p. 251), he stniixl “ The 
fact, of being different to speeilieat ion, (*lc., may be 
an incidi'iil and not affect the question, I'or it (.‘flimot 
he too ('lear)y understood tliat tlu' sj)('eili(*ation of a 
partii'iilar ('omj)osit ion is only a means to an end, 
J.C., a roundahoni way of ('X]U‘essiiig (hat steel of 
a ei'ilain nature Is reipiii'i'd, wliicli nalnri' Is In 
many ca.ses a s.socia led with that eomposil ion. Rut 
the pos.session of a ci'ilain comiiosition is hy no 
im'aiis in itself a guaranti'e that Hie steel lias Hie 
reipiired nature . . . similar cliemical comjiosit ion 
does not always si'curi' similar lueehanieal resiills. 
Tli:' it-asoii is, of course, that composition is only 
oiii* of se\er.al facim-s affi'cling the result, and 
nlliers may eompleti'ly oulweigli its influence.” 
Hhemieal clauses in speeilieat ions should he taken 
ratlier ns an Ideal lo aim at than a condition to 
he invariably enforced to the letli'r. 

Whether or not chemical six'cilieal ions an* too 
rigid and Hie effects of pliosi»liorus and su]))Iiur 
ill steel, for instanee, ovenaled, engiiu'crs do in- 
elmle di'tinite chenileal limits in their specifications; 
and both for scienlltic and industrial ends, wo may 
take it that; (1) Analysis Is to-day a neci'sslty. 
(2.) Rut It must Ik* aceuiali*. Yet hovi'cver (*xi'elleiit 
Hi(* method or the individual w’ork, It does break 
down oci'nsionally. (.M) Commercial ncc<‘s.siHc8 de- 
mand (u), methods w’hlch present (he least pos.slhle 
oiiporlnnlly for failure, (/>), a ri'ady ni(*anH for 
detection when fallnre occurs whether of method or 
of working. 

Analytical agreement between duplicates of a 
sample of unknown compo.siHon does not prove that 
an analysis is aeeurate, ns faulty conditions mav 
have affected both; whilst the figures In a complete 
analysis may add up to one hundred tlirough coro- 
riensatlon of errors. Hut a similar sample of 
known composition (analytically standardised) run 
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through Bide by Bide is almost certain at once to 
reveal error, and is the only ready means of check- 
ing work, and yet leaving the individual free to 
follow his own methods. 

This raises an issue which must be clearly kept 
in mind, viz., llrst the claims of purely scientilic 
work essential to progress— which ultimately 
becomes commercially beneficial— and secondly 
those of commercial needs which are directly of 
st^rvice to mankind. Tlie arguments advanced for 
or against a given course often show a great con- 
fusion of id(‘as. The first demands for the chemist 
the right of continual Investigation and variation of 
method, and is primarily educational; whilst the 
second requires that, wliethcr or not the result he 
.gives is absolutely right, one may rely on a niiiforin 
result for the same sample, uo matter who tests it; 
and tlmt therefore he must sink his persouality, and 
either work the methods of his own selection to give 
this for a standardised sami)le, or use a standard 
method. Under cover of the first claim objection is 
taken to standardised methods, and tiie more rigid 
adbereiiee to detail i.s i)rescribed— and still more 
in the case of methods where it is aulomaticallv 
fixed— the greater Is tlie <lislike to “ liavlng one’s 
hands tied.” 

Apart from the benefits to industry, the educative 
and moral effect of the thorougli study of detail 
Jieoessary to evolve standardised pi'ocessos must be 
of still greater value. A young chemist may get 
into the habit of scndiiig oul woi'k without knowing 
i)r caring whetlicr <.u’ not it is correct so long as it 
gets tliJ'ough; hut both the enforced attention to 
precise details wlum given in standard metliods, and 
liaving hl.s work continually checked by staiular<I.s. 
must lead to libs iiufirovement. ^J’lils cannot pre- 
vent lilm from iuvestigating (pieslioiis for himself if 
ho has the chance otherwise. 

f^iicli means are tiie more iieoessiiry because, how- 
ever good the repute of a lirm of aiialyst.s, tlie mo.st 
e\l)eri<‘iiced seniors rarely make the analys(‘s 
p(U\sonally. They only organise. 

Objeetion to IIh'sc meaiis is eompn'heiisible if the 
I)raeti(!(? of each chemist Invari.ably gave good 
results. IMamifacI urers know that dlffenuice.s 
iu'lween buyers’ and sellers’ chemists are. frequent 
a..'l serious, and whoever thinks otherwise cannot 
ii.M’:se or will not admit their extent. 

In Table ?, of the writer’s pa]»er (this J., 1919, 
21 t) diHerences between tlie results obtained by 
iiK'tallnrgical chemists of n'pute and many ja^ars’ 
experience, working on identical lioiiiogeneous 
samples, are given- S(‘e ** first results.” In another 
cxanqile, an alloy stetd, the results rejiortod showed 
the following astounding differences : — 


(.’firbon 

O-ts 

II iglie.sl 

0*50 

Silicon 

0*055 

0*19 

Sulphur ... 

0*027 

o-oos 

IMaugaiicso 

0*45 

0*59 

Alloy metal 

()*20 

0*;35 


The first, step to overcome error is to admit, it, 
then measures can ho takiui to (hdeet and pn'veiit 
It. No one using chemical standards regularly Is 
likely to naiiaiii long In Ignorance as to whether his 
methods or working are accurate. 

Young clieiiiisls should be encouraged to investi- 
gate for tliemselve.s the intluenoo of impurities; but 
often llies(‘, if added as reagents, have not the same 
effect as when they occur in steel - hence the advan- 
tage of standards of commercial material similar to 
the samples tested. The authoritative nature of 
these should not be autocratic, but derived from 
their acceptance for the ooninion good by men repre- 
senting the classes concerned ; and the testing of any 
chemist’s work against that of such men should 
strengthen his “ sense of confidence In bis work, 
and of responsibility for its actual accuracy. 


THE DISCOVERY OF PETROLEUM OIL 
IN DERBYSHIRE. 


Tlie discovery of oil at Hardstoft, In Derbyshire, 
has a special significance for chemists, Inasmuch 
a.s applied chemistry jilayed an imjiortant part in 
the deci.sloii wliich led to the drilling enlerprlse. 

Ill the past the discovery of an oil well was a 
mattiu* of siieculative drilling; as Is well known, 
one of the first oil wells w^as obtained as the result 
of drilling for w'ater. As time progressed geologists 
achieved remarkable success in predictlug favour- 
able spots and localities upon which to drill for 
oil, and at the present time no large company 
undertakes the exiiloralion of a prospective oil- 
lield before con.sulting a geologist. 

In England there were many liulicatlons that oil 
should exist, and Dr. A. C. Veatch, chief geologist 
to J.<or(i (’owalray, after a thorough study of these 
occuiTenoe.s, became convinced tbnl his views 
should be testtal out by tin* drill. He was aided 
in Ills H'search work l)y Mr. iO. I>, Jokes, an 
American geologist w’ho liad assist ( m 1 T.ord Cow'dray 
in Mexico. In England leading scientific opinion 
held that petroleum oil as such w’as not to 1 k^ dis- 
covered, and that if any oil existed at all it W'ould 
be found to have b('en derivial from coal— jiossibly 
by a proce.ss of dlstillatiiui. 

The weight of such opinion (^uld not be lights 
ignored, altliough it is <lue to^Sir .lohn ('adm.'m 
and some others to say that they cntertMlned more 
opt imistic view's. Further evidence in support of 
th(‘ belief in the occurrenee of petroleum wuis made 
available by the Investigations undertaken by Mr. 
J. E. Hackford, chemist to Messrs. S. Pearson 
and Son, wiio advl.sial that such seepages as had 
biM'ii found wore (he products of petroleum oil, 
and t lat, w’ere w’ells <lrilled, any oil that W'ould 
be found in Uiem would be free i)etroleum, and 
would have no relatlonshl]) whatev<"r to those oils 
that, might liave been derived from coal beds by 
distillation or other processes. In December, 1915, 
he predicted thfit the oil when found would have 
the following ch.'irncteristics :--Motor spirit, 
5—10%; kerosene (lamp oil), 40—50%; gasoil (basis 
of fuel oils). 15%; lubricating oils, 14— T2%; paraQin 
w'ax, 5%: sulpiiur, 0 ;b-“0 o% ; sp. gr., O SOO— -0 S90; 
.setting point, below 0° F, ; viscosity (at 100^ F. Ked- 
w(‘od), 55 sees.; chemical cliar;ict(‘rlsth*s : ])arainn 
base eoutaining iia)>hthenes. 

The first waU! was spudded in at Hardstoft on 
Oetober 1.5. lOlS. and on M.ay 27, 191!), oil was 
struck at a depth of 3077 ft. ’Pile .analysis made 
by;Mr. Haekfoial of a .sa)iq)le taken from it gave: — 

Motor spirit 7,1%. 

Keroseme .T,)%. 

Has oil 20’%. 

laibrleating oils o0-5’%. 

Pa ratlin Av.ax 2%. 

Sul])hur 0-2(»%,. 

Si»ceitie gravity 0823. 

Setting point 0*^ F. 

Vi.scosity (at 100° F. Kedwood) 4S secs. 

Cheini{*a) characteristics : paratlio base’ containing 
naphthenes. 

The good agreement betwaaui (lie.se n'snlts and 
(he predicted figure.s is noteworthy, and opens np 
the prosptvt of the ntili.sition of chemistry in the 
work of oil ex])lorallon. 

It is understood tli.at the analysis made by Sir 
Bovorton ItiHlw'ood— hi.s last official act a.s Director 
of Technical Investigations, 11. M. Petroleum Exi'cu- 
Hve — is in substantial agreement with the above 
figures, and that he w'as of (he oidnion (hat the 
oil W'as a true petroleum of excellent quality. 

The oil Is rising In the borehole at the rate of 
about 350 ft. per day, and there is evidence of gas 
pi*ea8ure iK'hind the oil. 
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NEWS FROM THE SECTIONS. 


CANADIAN I’ACIFIC. 

Mr. Noble W. I'irrie. recently Director )f 
Explosives to the Iinpi'rial Miuiitioiis lioaiil, gave 
an address on Ai)ril 5, at llie lioard of Trade U(m mis 
in Vancouvi*!’, <>n “ t'anadiau Clieinlcal Wai In- 
dustries ” in whieli he described the very great 
contrlbiAioiis made by Canadian chemists and 
Canadian chemical iiuliisLries towards the supply 


of vital war munitions. . , , 

Of th(‘ three new iirocessos for manutacLurlng 
acetone dexadoi.ed during the war, namely, from 
acetylene, starch and kelp, the two former were the 
most, siicccs.sl'ul and were worked out by Canadian 
cliemists on an industrial scale. At Shawinigan 
Falls, (iuebec, the acetyUme process has been 
eslabiishcal Jis a periminent industry for the mami- 
f;i(*ture of ac'clic acid as well as for acetone. Ihe 
acetone fermentation of starch was established 
industriallv at the Toronto plant of the Godderham 
and Worts Distillery Co., thi.s plant being given 
rent free by the comiiany to the Munitions Board. 
A second plant was subsequently established at 
Terre Haute, Indiana, in the United States. The 
problem of disposing of the butyl alcohol obtained 
in large proportion as a by-product of the acetone- 
Btiirch process was successfully solved by converting 
it into methylethylketone, just before the armistice 
was signed. Statistics were quoted showing the 
huge proportion of high explosives supplied by 
Canada for war purposes as compared with the total 


Allied production. w -p 

The aympatiiy and oondoience of the members oi 
the Section was extended to the family of the late 
Thomas II. Young who died recently at Glendora, 
Cal. Mr. Young was a native of Birmingham, 
England, and on coining to ("anada acted as chief 
chemist to the Canadian Pacific Hallway at Wln^- 
peg. Man. During the war, lie was engaged at the 
James Island, B.C. works of the Canadian Ex- 
plosives lilmlted, as inspector of trinitrotoluol 
production. 


A paper on “ Tlie Fermentation of Kelp ” was 
read on April 21), by Mr. C. J. Berkeley, recently 
research chemist to the Hercules Powder Works at 
San Diego, California. 

The industrial production of acetone by the 
fermentalion of kelp was one of the new chemical 
processes resulting from the war. It was develoiied 
in a very large way by the Hercules Company, some 
fifteen luindred tons of kelp Ix'ing treated i>er day. 
Owing to the cost of liarvesting the kelp, namely 
about one dollar per ton of wid material, and the 
yield of acetone from the wot material being only 
about one half per cent., the Industry has been dis- 
continued, now that the abnormal demand for 
acetone has ceased. 

Mr. Berkeley described the development of the 
process and the procedure (‘vcntually adopted at 
the plant. Many months of close research work 
by a number of chemists were nmled before the 
process reached its final shape. In addition to 
acetone, a very large variety of by-products, includ- 
ing potash, Iodine, acetic acid and anhydride, and 
a series of esters and ketones, was turned out. The 
processes for producing and purifying these sub- 
stances had to be developed independently. At the 
time the process was discontinued, a complete 
knowledge had not yet been obtained of the 
chemistry and bacteriology underlying the fer- 
mentation process, which was fundamental to all 
the other operations involved. Considerable Infor- 
mation, however, had been accumulated on the 
complex questions presented. The 
basing a permanent Industry on 
of kelp does not appear promising 
crude material as a fertiliser will probably con- 


tinue but will be conditioned by the price of potash 
from other sources. It is greatly to be desired that 
further study should be pursued of the points 
involved in the fermentation because of their bear- 
ing on other points of industrial Interest. The fact 
that jiento.sans make up a large proportion of the 
keli> plant and that those may lx> converted into 
useful products by fermentation, suggc.sts the 
possibility of utilisation of the process in treating 
residues from yeast fermentations as well as direct 
fermentation of waste straw and similar vegetable 
material. 

Following Mr. Berkeley’s paper, the subject of 
German patents registered in (Canada was discussed 
and action was taken to co-operate witli otlicr 
sections of Canada in obtaining legislation for the 
future protection of Canadian Industries. 


CANADA. 

The Canadian Section of the Society of Cliemlcal 
Industry held its annual meeting in conjunction 
with the second Convention of Canadian Chemists 
at. Montreal on May Ifi and 17. Tlu're are now in 
Canada the following groups of chemist.s : — ’Plie 
Canadian Section of the Society of ('hemieal In- 
dustry, the Canadian INudfic Section of the Society 
of Chemical Industry, tlie Manitoba Chemienl 
Society, the Maritime Chemical Association of 
Nova Scotia, and the new organisation, the Cana- 
dian Institute of Chemistry. 

It had been felt for some time that a purely 
Canadian Institute for chemists was desirable, 
inasmuch as the Qualifications for membi^rsliip in 
the Society of Chemical Industry, in accordance 
with the terms of its charter, do not carry any pro- 
fessional status. Witli the Institute of Clicinl.stry 
of Great Britain and Ireland as a model, the 
Chemists’ Organisation Committee drafted a basis 
of procedure and qualifications for membership In 
tlie new Canadian Institute (see this J., 1019, 
104 11)- After full discussion of these i>roposnls a 
representative group of original members was 
selected to form the nucleus of the new Institute. 
Representation by provinces was eliosen, inasmuch 
a.s all charters of this kind must ho obtained from 
provincial goveniments in Canadii. Some twenty- 
eight prominent and representative chemists were 
selected to carry on the work, and to Invite all 
eligible cliemists in the Dominion to become either 
Fellows or Associates. 

Tlie new Canadian Institute of Chemislry is 
reallv a development of Hie Society of Chemical 
Industry in Canada, and should <lo much to unite 
all ehemical organisations in the country under lids 
Society. It is expected that during the coming 
y<‘ar complete assof!latlon of all industrial 
chemical societies will take place. Tlie past year 
lias shown remarkable growtli In the Canadian 
Sections of the Society of CJiemlcal Industry. Tlie 
Toronto Branch is the strongest numerically, and 
has Its membership fully organised. Every section 
and branch, however, has shown great strength 
and the Society is beginning to take the posit on It 
should hold, not only among chemists, but also in 
the eyes of the public generally. 

Papers were given dealing with the war efforU 
of Canada along several lines. Mr. J. R. 
gave a paper on the Inspection of explosives and 
chemicals. Capt. E. T. Sterne V' 

Bain presented papers on the 

chemists In explosives and the work of the 

Canadian War Mission. Messrs. Speakman and 

Newman described the manufacture of »cetone and 

methylethylketone by fermentation 

was carried on In a very l^arge way 

ninnts during the war. Mr, A. F. caaenneaa 

described the development of processes for 

Inr^acetone from caldnm carbide at Shawinigan 
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Falls, Quebec. This was, perhaps, the outstand- 
ing achievement of Canadian chemical research 
workers during the war, and the United 
Shawlnlgan Chemical Industries is now in a posi- 
tion to go forward very rapidly on a peace basis 
with the production of a number of new products 
deixaiding on cheap electric power. Mr. J. A. 
Dawson, chairman of the Canadian Pacific Section, 
described recent developments In Ilritlsh Columbia, 
and expressed the hope that complete amalga- 
mation of the societies’ Interests would follow 
shortly in Canada. 

It was decided to hold the annual meeting of the 
Canadian Section at Toronto next year. 

BIRMINGHAM. 

At a met'ting held on May 10, Dr. H, W. llrownsdon 
m.ade a short commiiiiical ion relating to a r(‘cent 
application of colloidal platinum to tlie preparation 
of high resistances. By the process described It 
Is possible to produce rc'sl.stauces of approximately 
100,000 ohms carrying 5 to 10 milllamperCvS on a 
piece of glass about 3 x 2i in. The process has 
been ptuleeted by Dieut,. Catterson-Smlth at the 
City and Guilds Teebnical College, Finsbury, K.C. 
’riie colloidal platinum (pi-oduced by arcing under 
water) is inixctd with essential oils, .and after tb<‘ 
glass ])lale has been coated with the mixture it Is 
stored at a suitable temperature, and a fine eon- 
tinuoiis line of colloidal idatinum is produced by 
removing some of the metal by combing in opposite 
directions. In a similar manner the mixture can be 
niiplicd to glass tubes wlam the resistance takes the 
form of a spiral of colloidal platinum. Leads can 
be soldered to the reshstiinces by means of a solder 
of low melting point. 


LONDON. 

Tile last m(‘eting of tlie stxssion, an informal one, 
was lu'ld jit the ("bemieal Society’s Rooms on 
.luiie 2. An exhibit of rare metals and their salts 
was shown by Messrs. .Tohn.son Mntthey and Co., 
wliieh excited considerable Interest, as did also 
fhe displays of ehemieal a[)paralns, particularly 
Fiiiglish-njade blown laboratory glns.sw'are, by 
Me.ssrs. Baird and Tat lock and by Messrs. Townson 
and Mercer. 

Messrs. George Kent and Co. showed instruments 
for measuring flow of gases in pijx's. One appa- 
ratus of particular interest was a flow-meter for 
steam, the net ion of which depended upon the 
dirfercnco in pressure obtained on two sides of an 
orilicig This difTorence of i)ressiire was registered 
on a moving paper by a style, the movements of 
which were eorreeted for different prcssui*es of 
steam, so that it gave a grajfli whloli recorded the 
actual flow of steam past the orifice at any givim 
time, without further correction. 

Among the exhibits of Messrs. Baird and Tatlock 
was the K.P. clip, designed by Dr. C. A. Keane 
and Mr. G. Patohin, to seeun* a satisfactory means 
of preventing rubber connexions from slipping otT 
glass and metal tubing, thus rei)laoing (he use of 
wire for this purjiose. 

Perhaps the most striking exhibit was that of tin* 
Zlreonlum Syndicate, Ltd., which showed a number 
of products made from zirconia. These included 
white oxide, oxyehlorlde, soluble sulphate and 
6olnhU‘ nitrate, as wx'll as crucibles of various sizes 
and shapes, sju-elal articles lunimfuctnred to 
pattern, bricks, furnace-linings, and zirconla-llned 
graphite crucibles. It is understood that white 
Zirconium oxide can now* be produced on n com- 
mercinl scale at a reasonable price, and the exlilblls 
proved that zirconia can be readily moulded or 
worked Into various shapes such as are likely to 
he required in industry. 


MEETINQS OF OTHER SOCIETIES. 


. ROYAL SOCIETY OP EDINBURGH. 

At a meeting held on May 5, with Dr. J. Horne 
in the chair, two pai>ers of chemical interest were 
read. Prof. C. R. Marshall disenssed tin? inoJe 
of action of metal sols. An atteini)t was made to 
determine the way in wdiieli metal sols act thera- 
l)eutlcaily by iiivestigaling tlu* action of an clcclro- 
lyte-free silver colloidal solution on bacteria. The 
action could not be explained by Brownian move- 
numt, surface phenomena, eleetrie charge, catalytic 
power, or the concenl ration of Ions In the dispersal 
medium. It, app(‘ared to he siKsocialed with the 
amieron.s, wldcli, it is sugge.sted, are taken up by 
bacilli and probably converted into a soluble 
I)n)duet. 

Ill a paper entitled “An Analysis of .an Electron 
Transfereiiee Hypotlie.sls of C’lieniical Valency and 
Combination,” Mr. J. Mar.shall dlscnsscd the Elec- 
tron Transference Hypothe.sis lait forward by 
Kelvin in 1902 and by Sir J. J. Thomson in 1901. 


INSTITUTE OF METALS. 

In tlie ninlh Annual May iiecliire delivered on 
May 19, 1919, Prof. Soddy covered much the same 
giound as in his lecture before the Chemical 
Society in December last (see this J., 1919, 38, 19 n). 
The more familiar lOienojnena eharaeterising radio- 
activity were briefly review(^. Incidentally, the 
lecturer mentioned that he did not regard i)Ota88lum 
and riibidinm as radioaclive in the full sense. Com- 
paring tlio penetrative power of y rays and that of 
ordinary sunlight, it was remarked that y rays 
would be stopiunl by an atmosphere equivalent to 
2r» cm. of mercury, whereas sunlight w*as easily 
able to pemarate the atm(>s]>heric equivalent of 
70 ein. of mercury. Di.sciissing the transmutation 
theory. Prof. Soddy remarked that in a sample of 
iirauiiiin 8eale<i up in 1909, ho had recently detected 
the presence, of 25 xl0'“ grins, of radium, and he 
concludes that ionium, which is the immediate 
[larent of radium, has a life ix^riod of 100,000 or 
105,000 years, 1 part of uranium in 7,000,000,000 of 
uranium changing into ionium per annum. The 
theory of isotopes received Its main support from 
the fact that the atomic w’eight of lead was found 
to be 200 when derived from uranium, 208 when 
derived from thorium, compared with 207-2 the 
atomic weight of ordinary lead. Further support 
is lent by the fact that the atomic weight of ionium 
-—a metal Identical with thorium in the general 
simsi:— Is 230, compared with 232 for thorium. 

The atomic model of Vegard— which embodies 
(he results and views of .1. J. Thomson, Rutherford, 
Bohr, Moseley, Debye, and others — contemplates a 
central nucleus surrouiidevl by various miniature 
saturnine or planetary orbits in w^hlch revolve 
various electrons. Tl\e central iincleus carries a 
net i>ositive charge repre.sented by the atomic 
number of the element, and is responsible for the 
plienomeiia of mass and radioactivity. The suc- 
c(‘eding (‘losed orbits In order are r(\spousibIe for 
(he phenomena of A' rays, and the high frequency 
spectra of the element— (lie K, L and M series of 
lines, riiemleal and physical changes affect only 
the outer variable unclosed orbit of valency elec- 
trons. Radioactive pbononienii, originating In the 
very heart of the atomic systoni, h.Mve no tempera- 
ture co-efliclent, and hltlH^rto have not been va- 
larded or accelerated in any w.'iy. By atomic bom- 
bardment cmfiloying very much higlier potentials 
than hitherto, the central nnclens might be affected 
and radioactive cliange .acwlerated. Only tw’o uUl- 
raate disintegration products wore known— lead 
and helium— but conceivably even these are not Im- 
mutable. 
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INSTITUTION OF PETROLEUM 
TF.CHNOLOGISTS. 

-At a meeting on May 20 at the Royal Society of 
Arts, a paper by Ur. F. Mollwo Perkin and Mr. 
T. 0. Palmer was read entitled “ The Chemist and 
Engineer in Relation to the Petroleum Industry.” 

In the refining of <tlls the work of the chemist 
precedes tlnit of tlie engineer, but it should not end 
when that of the engineer begin.s, for the happiest 
results are attained wlien both collaborate in 
designing the large-scale plan!. A good example of 
successful coliaboial ion by workers In tlie two pro- 
fessions is afforded by Hh* sbale-oil industry, but 
even hen; all I ho i)r(»bl(MHS Jiav<' not been solved — - 
that of the elimination of sulphur, for (‘xainple, still 
remains. It. is i»rol)able that coal or other 
bituminous matter will prove (o Im' most advan- 
tageously ulili.se<l wlum it is first earbonised at a 
low temi)erature and tlien burned in a producer, 
but for lids procedure lo be prolilable the by-X)ro- 
ducts must be utilised, for exaTiiple the oils prodiiet'd 
during carbonisation; these, however, contain un- 
fortunately a large proportion of nns.at iirated 
hydrocarbons, of .substaiiees wddeh tend to 
polymerise, and of phenolic siib.stanees. It is Uie 
task of the ebemisi to <levls(? a satisfactory method 
of purltieation. and, since eoiidilions easily attain- 
able in the laboratory, such as high temperatures 
and pressures and tlie use of non-eoiTosive 
materials, are eostly iu large-scale working, the 
chemist and the engineer must consult each other 
both as regards any neees.sary modilleations of the 
proposed jirowss ami in the design of a working 
plant. Essential features of the hitter are:— Sim- 
plicity combined with the adc.jflon of labour-saving 
devices, economy in heat and pow'or, and efficient 
temperature control. I.osses may lie ndnimised by 
the use of aiilomatie recorders of various kinds, by 
watching for loakage.s of steam and water, by 
careful attention to boiler-effielenoy and by main- 
taining the tires evenly, the fuel (bouglit on its 
calorillc value) being w^eighed or measured. Tlie 
employment of suyierheators and regenerative 
devices brings about great economies. 

The extraction of gasoline from natural gases by 
compression, refrigeration and ub.sorptlon Illustrates 
the successful technical application by the engineer 
of physical principles. 


^SOCIETY OF Or.A88 TECHNOLOGY. 

The May meeting was held at the Institute of 
Chemistry, London, on the 21 st iilt,, Dr. M. W. 
Travers presiding. A lecture on “ Some Fticiiomeiia 
of Pot AttJick,” ilelivered by Dr. W. Ros<*iihain, 
described w'ork whieb lie bad carried out in 
collaboration with Mos.srs. E. II. ('oad-Pryor, V. 
Stott and Miss A. Ik 'iayloi'. The first step in their 
investigation of improved methods for producing 
optical glass was to smreb fur a material to arn'st 
the attack of moihm glass and to attempt the ilis- 
covery of a container <*nlirely imsolnble in glass at 
high temperatures. The study of glas.s attack on 
clay was {lerfoiined under novel and stamlardised 
conditions, e.(/., an electric furnace was used, so 
constnicb'd that timiperatvin‘ and atnio.si>liere could 
be kept constant. It was found in many cases that 
the attack xvas proportional to the dejilh of the clay 
beneath the glass surface. The bottom of the pot, 
which was most atCickcd, became drilled wdtb holes 
of a roughly circular sharx', owdng, probably, to 
currents being set up in the Ibjuid due to density 
changes. It w’as proved conclusively that holes 
could be drilled in a pot which was free from all 
defects to start with. The methods used in the 
research Included the mioro.s<3opie investigation of 
the glass and pot attack, and the application of 
Jf-rays to the examination of small pots. 


THE CERAMIC SOCIETY. 

The Spring Meeting of the Refractory Materials^ 
Section was hold at Middlesbrough on May 22 and 
23, Sir W. J. Jones (Deputy Controller of Iron and 
Steel Production, Ministry of Munitions) presiding 
over a large gatliering of members. The Mayor of 
Mlddlesl)rough, Sir Hugh Pell, Part., and Mr, J. 11. 
Amo.s— the two In tier on behalf of the Tees Conser- 
vancy Commissioners— ofTe red a hearty w’elcome to 
the visitors. 

Prof. P, G. II. Poswell oontrlbuted a pajicr on 
“ Mica Schist for Lining Cupolas and Steel Con- 
verters,’* In which he .suggested the desirability of 
testing for the puriiose Scottish and oilier material, 
of similar character to that which has been used 
suceossfully in America. Dr. A. Scott mentioned 
that similar material wais used in Sweden as early 
as 1710, and has .also been used in several other 
ci>iintries. 

In the pap<‘r on “ The Corrosion of (kdvo Oven 
Walls, 1. : ’riie Salts Exlr.acted from Coal by Wash- 
ing.” Mr. W. J. R('es stated that washing removed 
sodium sulphate as wad I as sodium chloiide. Py 
interaction witli the hot coal, sodium carbonate 
w'ould be formed from the sulphate and would liave 
a .strong corrosive action. Dr. .L W. Mellor sug- 
gc.sted llie ]»ossil)illty that the addition of one or 
more substances to the w'a.sbir)g waiter might Im': 
more (dfective for waisbing the coal. 

In ” Some Criticisms by a Firebrick Manufa<*- 
tnrer,” Mr. G. R. L. Chance complained of the in- 
dllTerence of users In regard to the exact specifica- 
tion of their requirements, and to the giuieral 
questimi of the quality of the Qnislied product. 'Ihe^ 
practice of oi’dering special tirebrleks with an in- 
adequate time limit for delivi'ry w'.is also con- 
demned. Another ground of conqilaint wais the 
laek of facilities for fairly basting goods under ser- 
vice conditions. 1’lu' giaait ne('d for systematic 
le.sting of kiJn.s for burning refractories, with a 
view to determining which are the best typi's, was 
alluded to. 

Dr. A. Scott’s pajior, ” I'aelors Tntluenelng tlie 
Properties of Silica Pricks (Part D,” d(‘alt with 
the effect .s of various bonding materials (simple 
oxid(*s and mixtures of them, with also carbon In a 
few’ Instances when' ferric oxide was us('d) on the 
properties of silica bricks, including specific 
I gravitU's’, poro.sity, after-(*x])ansl()n, and refractoii- 
I ne.s.s, nud also on tlie conversion of (piartz into 
! tii<lymit<‘ or crisfoballte. 

; Dr. J. E. Stead’.s ” Note on a Silica Prick from 
the Roof of an OfHm-Reaii li Furnnee ” had refer- 
: eneos to tlie changes taking place during service. 

I His results eonfirm tliose jirevlonsly published by 
! E. Ueiigade and (’. S. Graliam. 

I The pai>er by Dr. W. Rosenliain ;iii(l Mr. E. A. 
j (’<'Md-Prvor on ’■ A New i’ype of IR'ciiperatlve Fur- 
lUKv” desciibod a furnaeo, designed for use at high 
I tem[)eratures. which can be left for considerable 
I f.K'riods (over night, for instnnee) without risk of 
I wrlons <levlatlon from the condition In wiilch it Ip 
lefr by tlu* operator. Mr. H. M. Ridge stall'd that 
Ji very similar furnace had be(ui In use for some 

tllU(‘. 

” Specifications for Refractories for Glassworks’ 
Use,” comrnaniented by Mr. W. J. Rees on behalf 
of a C(unniltte<* aiipolnted by the Sodely of GlaSvS 
Technology, relates to provisional sped Heat Ions for 
tank l)l<)dv.s. raw’ clays, and grog. In recommendn- 
lidus and suggestions appended, tlu* clays for pots 
are class<‘d in three grades, of which grade 3 Is 
the material in general nse, ami grades 2 and 1 are 
purer and more refracbiry. In each grade, the 
mechanical division and fusion test is pre.scrllx^d 
for bind clay, base clay, and grog respectively, and 
the temperature of firing for grog. ’I’wo gj^eclal 
points were raised in the discu.sslon : firstly, as to 
cases w^hcrc the same clay sen-es as both bind clay 
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and base clay, and secondly, as to grade 1 require- 
ments, which were considered so severe that Dr. 
W. R. Ormandy said he doubted whether any 
material available would nuHit the stipulations. 

The report of the Committee on “ The Standard- 
isation of Tests for Refractory Materials (Part 
III.) ” was explained by Mr. Cosmo Johns. Three 
ways of conveniently examining the penetrative 
action of slags on lireclays and lirebrieks are de- 
s(^!rlbcd and illustrated. Mr. Johns added as a 
personal suggestion that it would be advisable to 
make use of slag of delinlte composition, px’cparcd 
from pure materials, and not oi’dlnary commercial 
slags or materials. 

The rei)ort of the Committee on the Hrltlsh Re- 
fractories Research Association having been 
adopted by the Cm’amle Society, tiie .\ssoelatlon can 
be registered and start wmrUlng. Mcunbers will 
wnslst of iirms and companies, and also individuals, 
in any way interested in refractory materials ami 
products. The afTulrs of I lie Association will be 
managed by a Couneil elected annually by the mem- 
bers, every braneh of tlie industry and every 
loeality concerned being represented on the Couneil 
as far as praetleable. Dr. J. W. IMellor is to lie 
tcchnif^-.il director of the ivsi'arcli work, and JMr. 
R. C. Uann iias been appointed seert'tary. Mem- 
bers are to subscribe b to 50 guineas per annum 
for live years, and tlie only other liability is a 
guarantee of not more than live pounds per mombm’ 
in ease of winding up during tlie period of member- 
ship or within one year afterwards. The seientllic 
and Industrial research ilepartmenl. will contribute 
for five years a sum equal to that coutrlbuted by 
the mcmlKU's. It. is lulended to (o operate closely 
with similar research assoiaations In other indus- 
tries. M(‘rnbers will b(‘ entitled to th<‘ answering 
of technical questions, to tlie reeoinniendlng of sub- 
jects of research, and to the use on favourable 
terms of any patents or secret processes resulting 
from the Association’s researcli work. Siibscrli)- 
tlons amounting to over 500 guineas per annum for 
five ye.ars liavi' been promised already from a few 
members towards an estimated requirement: of 
£^1000 per annum. 

A preliminary but comprehensive programme of 
I. search work has been formulated, and it is pro- 
pi'S-'d to have i(*fraetorlos made to tlie Association’s 
spcflflcatlons, am! to have such refractories tested 
under service conditions. 

Sir William J. .Tone.s was elected President of 
the Ceramle Society, and Messrs. W. Hamilton. D. 
Slllars, .T. Wlilteley. and Dr. A. MeCamv were i 
added to tlie list ol VIco-Pi\‘sidents. New members I 
of the (.’ouiiell elec(e<l wore IViessrs, (1. V. Hver.s. ' 
(■osrno Johns, and Cyrus Jones. 

It wa.s announced that the Autumn Meeting would 
be held at Stoke-on-Tnmt, the Si)rlng :Meeting of ; 
1020 In r.ondon, and the Autumn Meeting ol 1020 1 
In tlie United Stales, in conjunction Avlth the ! 
American Ceramic Society. | 


ROYAD SOCIKTY OP ARTS. ! 

A paper entitled “ Science and Induslrv in Aus- 
tralia ” was read by Uent.-Col. Hon. ’sir John i 
McCull, Agent-Genmal for Tasmania, on May 27. I 
After di.sciissing the general climatic and agrl- j 
cultural features of Australia, the author stated ■ 
tlmt science find worked wonders In developing the ! 
country. I’lds was especially marked in recent ' 
years In connexion with tlie refrigeration and cold j 
storage of perishable products, such na butter, 
clKM'se, frozen meat, and fruit. Sugar cultivation 
in Queensland has prospered under Protection, and 
is practically self-supporting In 
this respect. Little sugar beet Is growm, but it 
would l>e an excellent thing for the soil; It Is now 
on trial In Victoria. 


20&K 


The various mineml industries were then re- 
viewed, and the records of some of the famous 
mines enumerated. Idatiiium is lieing prolltably 
produced In New South Wales, and osmiridhim in 
Tasmania. It is proposed to utilise the enormous 
deposits of brown coal wbieh occur near Melbourne 
to produce electric power, and to exploit the oil 
shales in New South Wales and q’asniania, the 
former yielding 150 galls, of crude oil per ton. 
Tfie gold industry has siifl'ered from tlie fact that 
the iirice of this metal Is fixed, whereas the prices 
of all other commodities, including labour, used 
in its pixidnction have increased. Manufactures 
have d{‘veloped rapidly, and the (!ommouwealth 
1 Treasury lias nsviitly aiitJiorised the expenditure 
! of £2,.500,000 on extensions to stiad works, maim- 
faeture of wliitt* lead, zinc, ci'ment, etc. The 
lio.ssihillties of an ex]»ort trade to (’liina, India, 
etc., are great. 

With regard to ehemicals, an important scheme 
is reeidving attention for tlu; manuractiire of 
eaustie soda; snlphnrle aci<l. snpeiithosphates, and 
enc.'ilyptus oil are produced In largt^ quantities. 
Arrangmneiits are tK'ing made to manufacture tin- 
lilate in siitllcient anionnt-^ about one million boxes 
per annum — to meet the country’s requirements. 
Arsenical “ dips ” are Ix'lng successfully inaniifac- 
tunal, and the production of carbide lias Ixeen 
slarfed In Tasmania at a factory which will pro- 
duev 5000 tons yearly. Works are also being built 
in Tasmania for the manufacUire of electrolytic 
lead suliihate. In Victoria plants have lieen 
erected for paper manufacture and for tlie electro 
lytic production of bleaching nial(‘rlal for us<‘ in 
tlie paper mills. 

In addition to ferro-alloys ami many other eiigi- 
msn-ing nM|uisite.s, the manufacture of chemical 
: apparatus has lH‘en' stimulated by the war. It has 
been found that balances, weights, retort stands, 
erneibie tongs, blowpipes, Bunsi'n barners, etc., 
can l3<‘ made and sold more cheaply than w’hon 
j they were imported from Germany. The imminent 
utilisation of tlu? water-power resoun'ca of Tas- 
niania offm’s great iirosjieets; nlreaily extensive 
I works have been erected at Hobart to smelt zinc 
j concentrates from Itrnkeii Hill. ’Pile possibilities 
I attached to the .sclent Itic dt'veloi)inent. of industry 
have been realised by tlie Gommonwealth Govern- 
nient, wliieli has establlsheil an Institute of Science 
and Imiustry, ns well ns a Hiirenii of tkmimerce 
and a P.oard of ’Prmie. 

At a meeting lield on .May 2vS, Mr. H. J. Powell 
read a paper on “ Glass-Making Before and During 
the War.” 

.Ml hough glass-making is an old-established Eng- 
lish industry- there are records of its continuous 
exi.steuce in London for aoo years it was, before 
tlu' war, in a state of deea deuce attributed by men 
of seienee to the Ignoranee and l.aek of initiative 
of tiu‘ manufaetnrers, and by the maniifactunTS 
(o the divorce of academic niui Industrial chemistry 
and to unfair trading conditions. AH but two of 
the glass works were small, and, although only 
seaiitily equipped for re.searcli, each had to work 
out Its own problems. Tliere was no Institution 
from wlileh srieiititlc help could be obtained. The 
cITi'el of free tradi' was disastrous. Foivign glass 
produced under conditions widely ilitTerent from 
thos(‘ in England was .cold at prletvs below, or only 
slightly above, the cost of production hero. 

English manufacturers were driven fmm one 
(‘xpt'dhmt to another to keep llieir works alive. 
Thus one manufacturer whose staple was originally 
flint-glass table-ware and flint-glass tube turned to 
making glas.s for table-ware, lampshades, etc., then 
to processes of surface-decoration, and then to 
coloured glass for painted windows and enamels. 
Messrs. Chance fortunately kept alive, although 
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wltli (lllDculty, the manufacture of optical glass, 
their output of which has recently increased twenty- 
fold. English nin nil fact urers were able on occasion 
to supply, for the purposes of special Investigations, 
glass or glass apiiaratiis which could not be obtained 
elsewhere. 

English fiirnnc(‘s were conKlructod for making 
lead glasses vvliicli ure not siiilahle for laboratory 
ware, although lea(l-i)olasli glass is probably the 
most sci(‘nl ifically pei'foet glass (extant. To luoet. 
requirements arising out of itu' war ICngllsh manu- 
facturers now to a laru(‘ extent juak(‘ Jiiue-sodn- 
alumina glass instead of lead glass, hut tlieir 
adapted and inaloxsliift fachu ies eannot be exp(‘cted 
to eoni]>ele <ui ('(jual ttuiiis willi those of Cerniaiiy 
and Austria, wlileJi are fully organised and equipp(‘d 
for dealing willi leadb'ss glass, 

Notwll lislaiuling llu' slioitage of materials tlndl- 
cated by the (uuu-inous inen'asi* of ]irie(‘s) .and of 
labour, sijeeial glass for the most varb'd purjio.ses 
has been juade during the war by Hritish linns. 
JhqK)rts from a number of th(>se indiente activity 
ill llie mamifncture of ojitical glasses of all kinds. 
Including colouriHl glas;«:es and compositions con- 
taining tiu' oxides of uranium, dldymiuin or eerliim, 
glass for therinouKders, tubes for acid jdanls, 
laboratory ware, including v(\ssels of zinc boro-slll- 
eate glass, and in Ilie ])rodu(‘l ion on a very large 
scal(' of electric-ligbt bulbs, tumblers, jars, ck*. 

Wliile re(‘ognising tlie (‘\a(‘ting laiiour of Sir 
Herbert Jackson’s (experiments and the patriotic 
Intention of the Instil ulo of (’liemistry in jmblisli- 
Ing glns.s recipes, tlie author consld(‘rs the aee(‘pta- 
tion of some of the formulre ns oHielal standards as 
unfortunate. If tlo'y were ix'garded merely as Indp- 
ful suggestions, the eyoiutif n of the Ixest possible 
glass would l>e more likely to continue. 

01a.ss blowing is an art wdilcb, requires long train- 
ing, and, not willi standing the meehanioal perfection 
of niacbin(.‘-made vessels, the [lassing of the bandl- 
ernft cannot be regarded ivltlumt ri'gret. In designs 
for glass, attention sliould be paid to I bo nature 
of the malorlal and more to form than to d(‘cora- 
tloii. 

INSTITUTION OF GAS ENGINEERS. 

The fifty-sixth annual meeting was held in 
London on May 27, 2S, and 2il. In Ids Inaugural 
address the President, Mr. Samuel Glover, 
remarked that the gas Industry had supplied 
21,800,000 gallons of benzol, 8,000,000 gallons of 
toluol, and 4,000,000 gallons of solvent naphtha 
to meet the country’s needs In the prosecution 
Of the war. The benzol reiiresented 1.200,000 tons 
of picric acid, and the toluol about 05,300 tons of 
TNT. The efficiency of benzol extraction as prac- 
tised by tlie industry varied from 0-3— 0-8 gallon 
per ton of coal in South Wales to 20—3 0 gallons 
per ton of coal in Yorkshire. The Pnxsident voiced 
a plea for efficient Government recognition of the 
Industry ns one of vital importance to the well- 
being of the coiiiitrv. In suh.se(iueiit diseiission, 
It was agreed to draw the atfcnition of the (’o:iI 
Controller and of the Board of Trade to the loiv 
stocks of coal at present carried by gas works— 
In general averaging 3 weeks’ consumption in 
Greater Tjondon hnd 2^ w(’eks in outside an‘as— 
and to apfiea 1/a gainst the suggested willidrawal of 
the Caloritic Standards Order, 

The report of the Gas Investigation (’omniittec, 
whicli was pri'senfcd to the meeting, is devoted 
principally to an c:5:nmination of the utilisation of 
gas manufael iinnl ^at tlie Uddington (ins Works, 
of calorific value 304 B.Th.U. gro.ss per cubic 
foot, the m.nke of /gas being 30,000 cub. ft. of gas 
per ton of Lanarkshire coal. It appears from the 
reriort that in oridinnry use. existing appliances 
for heating and ;Jighting, designed primarily for 
the eombustloii rjf gas of a higher calorific value, 
can readily be trfdjusled for use witl^gas of a low 


calorific value by suitably enlarging the Injector 
orifice, so that the effect of lower calorific value 
Is counterbalanced by the Increased hourly con- 
sumption of gas. Pressures lower than 20/10' 

' water column at the Injector orifice secure efficient 
ojienilloii of the apiiliaiices, adjusted ns above. A 
coni lini.nl ion of the work embodied in the first 
rc])(_>rt (this .1., 1018, 37, 081 a) on the efficiency In 
use* of samjiles of gas of various calorific value's 
confirmed the essential correctness of the pro- 
posal of flic Fuel Resea r('li Board (this J., 1010, 
101 u) fo cliarge for gas on the heat units delivered 
in it, the appliances used for the combustion of 
tlie gas being suitably constructed and adjusted. 

A di.scussi()n on tlie “ Ediieation of the Gas 
EngiiK'er” was initiated by Prof. A. Smitholls, 
wlio urged flic prime import a lU'e of the accession 
to the ranks of the Industry of men of high scien- 
tific at tainiiK'nt. The m^cessary scientific mastery 
was not to be a(‘li loved (‘xeept by a coiiliniious 
university (‘du(*aliom IP* guardedly suggest'd that, 
on the whole, tlie desirixl end could be best 
aeliiev(‘d by a short period of works experience 
prc'ceding sucii university course, Tiic ensuing dis- 
eiisslon levealed considm'able dlvm’siiy of oiilnion 
on this matter. 

’I'ti(‘ ri'porl of the Rt'frnclory Materials Committee 
dealt, wttli the “ Crnsbiiig Strength of Firebricks” 
and ” U(*at Conductivity.’’ Tlu^ results ineluded 
in the first part indicate that tiie cnisliing strength 
of a flrelirii'k is diminisiK'd by rediieing tlie grain 
size of the grog when llio i>roi>()rl ion of grog is 
constant, and also by incn'aslng tin* ])ro])ortion of 
grog when the grain size is constant. The crush- 
ing strength of a new brick is not neci'ssarlly at 
its maxlmmn, imt Uiis aiipears to be InfliHgicod 
the use and ti'mjx'rafure to wliieh the brick 
is afterwards subjoedod. Tlu' report on “Heat 
Conductivity ” was devoted iirlncijmlly to a 
theoretical discussion of the effect of iiorosity of 
structure of the firebrb'k upon its lu'nt, insulating 
liroiierties. A samjile retort uiade by the slll» ])ro- 
cess of casting was oxliibitc'd. 

Tlie report, of the Life of Gas Meters C/Ommittee 
indicates that tlie dust (l(*posits in gas mains do 
not originate in the oxide used for jmrification, 
but arise from corrosion of tlie mains by hydro- 
cyanic acid ill tile ]irosence of moisture. Spray- 
ing the mains by means of atomisixl paraffin oil 
Is advocated as a remedy, otherwise precautions 
safeguarding against d(q)o.slti()n of water in the 
main sfioiiid be taken. 

Dr. W. B. Davidson briefly reviewed the Inter- 
relation of the gas and dye industries. He pointed 
out that the consumption of gas ixt head of popu- 
lation is four times as great in Great Britain as In 
Germany, Reviewing the growth of the synthetic 
dye industry, ho remarlaal that fifty years ago 
half a million acres In South lOuroju* were devoted 
to the culllvation of tlie madder plant, tlie esti- 
mated value of the prodml being about £4,000,(X)0. 
In 1013, ov(*r 3000 tons of alizarin and other 
anllira<*(*ue dyes were imported into England. The 
distillation of coal with t he recovery of by-products 
must b(‘ regarded ns an Indispensable Industry, 
alike in pixua^ and war. Th(' main difficulty to be 
faced In the working u]) of by-products Is con- 
cerned with plant. Tiu* various charges for the 
sulphuric acid (xmtact process may be aiiportloned 
as follows :—Mat(‘rials, 35%; amortisation, rents, 
rat(*s, taxes, insurance, 45%; lalKiur, 8%; repairs, 
0%, and other cliarges 0%. He regard('d the Ret- 
ting up of jilniits for tiu* uianufacture of iiiter- 
rnedlales ns, in general, too rislcy a proposition for 
gas manufacturers. He did not nntlclpalo any 
Immediate improvement, in tar prices through the 
demand for dyes, the value of the whole of the 
coal tar products employed by the German dye 
Industry In any one year not exceeding £500,000. 
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Papers were submitted on the “Application of 
Reinforced Concrete to Purifier Construction “ and 
“War Kxperiences of the British Gas Under- 
takings,” the latter detailing the damage done to 
gas works by aerial and other attacks. 

SOCIIOTY OP PUBLIC ANAI.YSTS. 

Six i)apers were read at the ineeling held on 
June 4, when Dr. S. Rideal presided. 

In “ The Pxaniinalion of Commercial Samples of 
Nicotine,” Mr. J. Fryer reviewed existing 
methods of eslimaling nicotine, and deserlhed the 
use of tlie refraclive index as a means of deter- 
mining tlio water eonlonl of nicotine solutions, 
whetljer the alkaloid he free or present as oxalate 
(.r sulphate. Mr. T. E. Wallis then gave an account 
of certain Mexican insects of the si)eeies Notonvcia 
and Corixa used in certain poultry spices and foods, 
whieli form a regular aiMicle of commerce and 
liave bO(‘n sold undcu- tlie name of “ Mexican 
Cniitharides.” Th(‘ descriptions given will enable 
analysts to identify the insects either wliolc or 
broken. The “ Rapid iMetliod for Determining 
Nickel and Colmlt in Ores and Alloys,” Part III., 
desei'ilM'd by Dr. VV. R. Selioeller and Mr. A. R. 
I’owell, consisis in preeii)itatlng the metals by 
adding solid ])otassium iodide to a strongly 
jimmoniueal tartrate solution. If present in small 
quantities, manganese is estimated colorimetrically 
in the preclpitat(‘d cobalt, and if much he i>resenl. it 
is eliminated by preeii)itatiiig the nickel and cobalt 
as snlpliides or xant hates. 

Mr. E. ]{. Bolton’s ” Note on (be Oil of 
(jcralotlK'ca ina'idrs ” iK)int('<'! out the great 
similarity between this plant and i<cs(imum 
imUenm. 'With tlie exeejition of the Baudouin 
reaction, which is negative for the O ratotheca oil, 
all the analytlenl results for the two oils were 
practically idmitleal. Tlie oil would be useful In 
edlhl(‘ procliiets. W'ith the aid of the ” Imiiroved 
Method for the Estimation of Nitrates in Water 
by means of the Pbenolsnlplionie Acid Reaction,” of 
Mr. R. (k PriMleriok, nitrates associated with 
ohlorkh'S np to lOO parts chlorine per 100,000 c.c. 
-0011 ]>o very aceurately estimated by using a .special 
sulphonlc-siilplinrie acid mixture. The colour 
formed Is compared with that produced by a 
slinidarrt nmnionia solution. In the last paper, 
“ Estimation of IMorphlne In Indian Opium,” 
Messrs. J. N. Rak.shit and F. J. D’Costa compared 
results obtained by the lime and polarimetric 
methods, and concluded that the latter offers certain 
advantages. 


INSTITUTION OF MINING AND AI ETAT>LURGY. 

In his presidential address, delivered at the 
annual meeting on May S, Mr. II. K. Pickard gave 
a valuable summary of ri'cent developments In 
metallurgical practice. 

Flotation met bods have brought about greater 
progress than any other single invention, concen- 
tration iiraetiee having been revolutionised by tlielr 
adoption. Progress in zinc melallnrgy has been 
chiefly in matters of detail; the problem of moehani- 
cal roasting, especially of Broken Hill concentrates, 
still awaits solution; wet proee.sses of oxtraelion 
with subsequent eleetrolytle recovery liave lu‘eo iie 
firmly established. 

In the inetalliirgy of eopj>er, the use of rever- 
I>erjitory furnace's with increased throat-aren has 
led to a largely increased output per furnace in 
Ainerlcn, whore also leaching processes have come 
more Into vogue. In this country, shortage of 
Spanish pyrites has led to the successful oxidolta- 
tlon of pyrites In coal seams. 

Crow’s method of precipitating cyanide solution 
‘Under reduced pressure has been the outstanding 
•development In the metallurgy of gold, 


NEWS AND NOTES. 


NEW ZEALAND. 

The Kauri Gum Industry. A new factory for i)ro- 
dneing kauri oil is commencing operations at Red- 
hill, Northern Whiiroa. The company has 7500 tons 
of material ixaidy for treatment, the yield Is ex- 
l)ected to be 75 galks. pel- Ion, and an output of 
100 ba riels of kauri oil per week Is anticipated. 
Tile crude oil yields tlie f()ll(>wing fractions: — 
Motor spirit, 15%; solvent oil (used in rubber manu- 
facture), .‘>0%; jiaint oil, 50%; varui.sh oils, 50%; 
and the halaiiee, jiileh. The cost of production of 
th<‘ crude oil will not exceed Ik/, per gallon f.o.b. 
(see also lids ,1., IDIK, 45(; u). -(Rd. of Trade J., 
Mai/ 22, 1010.) 

(k\NADA. 

Jiritish Columbia , 

Minerals, Metals, etc.— Go///.— A m‘W strike of 
l)lacer gold lias been made on tlie Yukon River 
45 miles above Marsliall City, and a big rush has 
taken place townrd.s the diggings. 

The Forty i\lll(‘ Power and Dredging Co., capl- 
lall.sed at $5,000,000, lia.s acquired 00 miles of river 
cl.nims and hydraulic benelnes near Dawson City, 
Yiikpn Territory. 

Coal . — Many new fore.sliore locations for coal on 
Vancouver Island have been made east of the 
Coinox area. X 

The Granby Consolidated Mining and Smelting 
Co. is building a 1000-Ion wasliing idant at its new 
coal mine at Cassidy, V'ancoiiver Island, at a cost 
of $150,000. 

/ro?f.- Tlie Hyatt Steel Products, Ltd., has taken 
over the Canadian Metals, Ltd., the Tudhopc 
Elect ro-Meta Is, Ltd,, and the rolling mills at Port 
Moody. Ib'sldes iron and steel, babbitt, solder and 
type iiietal will be inannfactured. 

The British Columbia Government has voted 
$50,000 to supply up to 10,000 tons of native mag- 
nellte ore for exi)erimental purposes. The Tudhope 
Electro-Metals, Ltd., has applied for 5000 Ions and 
the Vaneoiivor Magnetite Iron and Steel Smelting 
Co., Ltd., for 5000 tons. The latter company pro- 
poses to instal auxiliary fuel oil burners In its blast 
furnace to obtain the temperatun' of 5000® F. neces- 
sary to flux the charge. 

JAPAN. 

The Salt Monopoly.— According to the Japan 
Gazette, the Salt Monopoly Administration has so 
far proved a failure. Since last summer complaints 
have been heard In all quarters as to a shortage in 
the supply of salt. The manufacture of salt by the 
monopoly authorities last year was reduced from 
about (>07,000 to about 47(1,000 tons, and, as the 
consumption In Japan in recent years has l)een about 

875.000 tons annually, there will be a deficit of 

440.000 tons this year. Naturally the price is ruling 
high. The monopoly is said to have suffered a loss 
of v)ver 400,000 yen (about £40,000) last year. The 
authorities are now trying to import salt from 
Tslngtau and China to make good the deficiency. — 
(f/.S. Cow. Rep., April 10, 1010.) 

The Fertiliser Industry.— The small size of the 
average Japanese farm (204 acres) has rendered 
necessary such Intensive cultivation that the con- 
sumption of fortillser.s Is, of necessity, extremely 
large. This has led to a large fertiliser Industry, 
as niav he seen from the total value of the pro- 
duction In 1010, viz., over £0,0t)0,000. Oilcake of 
various kinds is one of the most important fer- 
tilisers used, the annual yearly consumption, in- 
cluding imports of bean cake from Manchuria, 
being valued at over £7,000,000. Soya-l)ean cake 
meal Is the standard oilcake of the Far East. 

The use of chemical fertilisers, although of recent 
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growth, Is Increasing rapidly. The production in 
1905 was valued at £370,000, and that In 1916 at 
£2,000,000. Sui)erphoRphate la manufactured in 
Toklo from phoaphatic rock imported from the 
South Sea Islands. The local production of super- 
phosphate la estimated at 500,000 tons and of sul- 
phate of ammonia at 55,000 tons. Sulphate of 
ammonia ia also produo^d, but the Iiome supply 
is Insufficient, 16,777 short tons being imported — 
chiefly from Groat llrltain — in 1017. Nitrate of 
soda la Imported from Chile to (lie extent of 50,000 — 
00,000 tons annually. Animal fertilisers are not 
used to any great extent; tlie most Important Is 
fish scrap oblained by <Irying and pressing herring, 
sardines, etc., valued at about £700,000 yearly. A 
peculiar fertiliser is made from drle<l silkworms 
and dried silkworm pupa, d’he total consumption 
of chemical fertilisers In Japan amounts to 600,000 
tons yearly. It Is stated tliat Japanese eaidtallsts 
are planning to erei't a plant with a capital of 
20,000,000 yon (about £2,000,000) for the lixation of 
atmospheric nitrogen under certain Amerleaii 
patents. 

The above facts indicate that Japan l.s moving 
rapidly towards a position in wlileli she will supply 
all the fertilisers she needs, so (hat the prospeets 
of increased foreign trade an' not very bright. 
Even Roillum nitrate Is now brought <lircct from 
Chile In Jai)an(‘se steniners, (he middlemen being 
entirely cut out. ^rhere should however lx* a field 
for sulphate of ammonia, .animal fertilisers and 
special mixed ferlillj^ers de.signed for speeifle pnr- 
po!9os. There Is no ciistoi'i 4 duty on f(‘rtili.scrK in 
Japan. — Com. Rrp., April 8, 1919.) 

GCNKUAL. 

The Salters’ Institute of Industrial Chemistry. — 

Following the announcement of appointments 
already made (this J., 1019, 105 h), post-graduate 
fellowships have been awarded to tlie undermen- 
tioned chemists, who will continue their studies 
at the university or college Indicated : Capt. W. II. 
Hoffert, B.A. (Oxford), Capt. A. G, I’ollard, B.Sc., 
A.R.C.S. (Rothamsted Exinniinental Station), Mr. 
L. A. Ravald, M.Sc. (Municipal College of Tech- 
nology, Manchester), and Mr. M. L. Wilson, M.Sc. 
(University of Manchester). 

Endowments for Science at London Colleges. Mr. 
Otto Bolt, a member of the governing body of the 
Imperial College, has placed at its disiio.sal the sum 
of £10,000 to b<.‘ applied to building and equipping 
such departments of tlie college as may need most 
urgently assistance for ilevelopiiieiit. An old 
student of the Royal School of Mines has contri- 
buted £8000 towards the equipment of an inter- 
mediate-scale laboratory for f^rganic cheudstry in 
the new building wdiicli is now under construction. 
The Gold.smitJis' < ompany has offered the sum of 
£15,000 for the endowmmit of n chair of bacteriology 
at the London Hospital. 

Industry and Hif^her Education,— A meeting of 
representatives of British universities and of the 
Federation of Britlsli Industries was held on May 20 
to consider the establishment of .'•ome organisation 
for facilitating the transfer of university graduates 
to indu.strlal life, I’rof. Ferrier, of Bristol Univer- 
sity, said there had been no difficulties In placing 
really first-class men, but men of the second class 
certainly lU'cded assist a nee. There had been a 
marked tendency for university-trained men to 
proceed overseas, and even in the United States 
the English university man was generally sure of 
finding employment. Prof. H. B. Baker, of the 
Imperial College, agreed that the real difficulty was 
In fixing the second-grade student. In chemical 
Industry there was routine woi^ which would be 
more ably carried out by the trained man. The 


value of a well-trained man in routine work was 
not appreciated at present. A further meeting Is- 
to be held to deal with practical proposals for 
initiating a scheme. 

Standardisation of Aircraft Materials and Parts. 

— With reference to our previous note on this sub- 
ject (this J., 1919, 141 K), the Brlti.sli Engineering 
Slandard.s A.ssociatlon has roci'iitly Issued an index 
of Kpecllications which are now, or will shortly he, 
available. The specifications number well over 
200, and are classified umhu* the following head- 
ings Uolt.s, brasses and bronzes, east Iron, do[)e 
and ingrcdleids, electrical, fabric, heat treatmenls, 
engine parts, alloys, Technical Deivartment Instrue- 
titui.s (materials), jietrol, st('els, standard details, 
lubes, timber, wires, paints and varnishes. Tlie 
siieelfications are on sale at 1^<1. eaeli, and a list 
of theiins ohlainable from tlU' otlieos of tho Assoeia- 
tion at 28, Victoria Street, S.W. J. 

The German Dye Industry, — A managing director 
of the dye works, formerly F. Bayer and Co., in 
licverkusen, lias reciuitiy stated that tlie dye indus- 
try had lost 60 per cc'iil. of Us former foreign 
trade. N(‘verlheless It is to be ex]xeled that this 
industry will i>lay au Imiiorlaiit ])ai*t In the future, 
especially in export trade, Tlu' fast light ellk 
colour.s cannot be imitated, and no effort will he 
spared to recover the lost footing in foreign 
countries.— ( />(’!/ Ls’c/i. Allpan. /., April 18, 1919.) 

Present Condition of the German Chemical Industry, 

- In common with most other Industries, the 
German chemical In'dustry is suffering much from 
the .shortage of fuel, lu the Frankfort district 
8(‘veral works are making experiinenlH wilh coal-tar 
oil as a fuel. The soap factories are receiving quite 
inadequate quantities of potash and calcined soda. 
The rubber factories In the Ilaiiovor district are 
short of the necessary fabrics, as W’ell as of raw 
rubber. The chemieal-iiharmaeeutleal works are 
not receiving enough hydrochloric acid, soda lye, or 
soda, and tlio lack of glyetudn and the embargo on 
the use of casein hinders the preparation of several 
Important medicines. Only small quantities, at 
very (‘iihaneed prices, of indlspensalile raw 
materials, c.fj., varnislaxs and lacquers, are reaching 
the oil and colour works, while linseed oil, resins, 
copal and asphalt are confiscated. It Is barely 
I)o.s.sible to obtain bright-coloured aniline dyes, since 
most of the works iirodiielng them are In the 
oceuided zone. It is reported that the situation In 
the glass and porcelain industry is very serious. 
The Uahr riiamher of Oommeree announces that the 
works there have been closed for moiilhs, and that 
the coal shortage is the sole obstacle to their rv- 
opiuiing and giving emi)loyinent to some 400 hands. 
O’he Dresden (’haniber of Uommeree s(‘nds a similar 
re[)ort with ri'gard to the Saxon gla.ss industry, 
wliieh cannot possllily revive so long as the coal 
sh()rtag(i continues. The IMauen iiorcelain Industry 
lias luH'ii at u complete standslill shiee November 
last. Similar nqiorts are to haml concerning the 
Magdeburg gla.ss industry, and from Altenhurg, 
Rudolsladt. Sonneberg, Weimar and rianover.— 
(Dciitxch. AJlf/rm. Z., April 21, 1919.) 

The German Fine Chemical Indiistry.—As a conse- 
(pience of Government decrees, alcohol Is practically 
unavailable for technical purposes and some 
branches of the Indiislry, c.//., the manufacture of 
formic acid so liniiortaiit during the war, have been 
almost completely abandoned. Tin; enormous price 
of some products is due to the lack of satisfactory 
raw material. Tliu.s tannin must be made from the 
Inferior and now highly iirlced German gall-uuta, 
since the Chinese and Japanese gall-nuts cannot be 
Imported. Colour printers and others find gall-nuts 
too costly to use, prices In general having risen by 
30 to 300 per cent. 
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Foreign countries have not yet succeeded In 
making the chemicals they require at costs even 
anproachlng those ruling now In Germany ; and the 
export prospects for the German industry are there- 
fore still to be regarded as favourable. For example 
benzoic acid costs In England 55 — a kilo, but in 
Germany only 18 marks. rotas.sium permanganate 
costs 00 mk. a kilo. In foreign countries as against 
1.35 mk. in Germany. Many English firms there- 
fore await the moment when they can resume former 
relat}oti.s with (lie Germ.nii industry, and this holds 
also for Russia and Poland. After the peace of 
Brest-Litovsk a brisk tr^ide was established with 
the latter countries which was interrupted by the 
I)resent disturbances. An extraordinary demand 
persisted however for silver nitrate, but not, as it 
appeared, for photograpliic purposes. The Poles 
offered more than twice the former price of 170 mk. 
with the object of preparing pure silver to augment 
their reserves, an Intention which was soon dis- 
covered and frustrated.— (^. angvw. Ohcm., April 20, 
1010.) 


The Nitrogen Monopoly in Germany. — Speaking on 
the Nitrogen Monopoly Bill in tiie National 
Assembly, Herr Ootheim, a Minister of State, 
expres.scd doubt whether at the i)resent time the 
price of nitrogen could be fixed relatively to the 
prices of agricultural products. The Government 
was itself greatly interesled in a speedy suppl.v 
of fertilisers to agriculture, but only 0000 tons of 
pure nitrogen was in stock. By the end of April 
10,000 tons might dte available, but transport diffi- 
culties might interfere with tin* distribution.- 
angew. Cficm., April 25, 1919.) 

German Potash Output.— On account of shortage of 
coal and I ransi)oi t, of strikes and reduced individual 
output, liarcly 120,000 moirtc tons of pure potash 
was ])roduccd in the first quarter of this year. This 
compares with 300,000 tons in the corresponding 
period of 1018. q^ie value of the production has 
decreased from 77 to 35 million marks, Deliv<‘riea 
of i)olash in Saxony )uiv<' incieaw^d considerably 
of late, six traiiiloads per week having been 
<lelivere(l instead of three, -(.?!/. angew. Vhem,, 
April 18, 1919.) 


.socialisation of the German Potash Industry. — Tim 
Pol:. all Syndieate, in a communication addressed to 
the ih'esldent of the National Assembly, opjio.ses 
the proposed scheme for Using the potasli 
industry. Before the war the potash trade was 
one-half as to quantity, and two-thirds as to value, 
an exi)ort one. In view of tlie severe competition 
already ai)ijearing from Alsace and tlmt expected 
from Spain, and also because immeiliate decision.^ 
are nect'ssary in the export trade, the projected 
Potash Council wllli 30 members is considered to 
be impraetieable. Socialisation should be deferred 
until tlie conclusion of peace, and in any catm 
should not extend lo the export trade.- (Z. (ingrw. 
Ohem., April 29, 1919.) 

Accumiiiatorg in Germany durinf* the War. — TMie j 
demand for aceumulalors in Germany was v<‘ry I 
great at the outbreak of war. The large t.vpes of | 
» submarines reciuired bnltorles of 220 etdls of | 
4500 amp.-hrs. capacity, weighing SO tons and co.st- j 
lug about 250,000 marks. In 1917, 80 subrnarine.s ! 
were launched, and in 1918 the monthly addition ; 
was from 10 to 14. The synthetic rubber produci'd 
by P. Ib'iyer and Co. was of the gnxaU'St value ; 
111 the mamifacture of battery boxes. The output 
of this rubber reached 150 Ions per month in JitlS, 
at a price of 37 marks per kilo. For military 
purposes the transport of evils for charging necessi- 
tated the substitution of celluloid for glass to save 
weight. This material was at first defective, par- 
ticularly in regard to cementing, but the quality 
Improved latcv. --(Elektrotech. Z., Feb. 20, 1919.) 


Sugar Production in Germany. — The following 
statistics, published by the Food Ministry, show 
the considerable decline in the production of sugar 
which took place in Germany during the war 

Year Cwta- of cm do angar 

1913—14 52,358,700 

1911—15 50,202,000 

1916— 17 31,158,600 

1917— 18 30,958,700 

1918— 19 25,000,000 

The figure given for tlie current year is only 
an esliinate; a.^, iiowever, all raw sugar factories 
have already finished the working up of roots, 
there c.nn be no important alteration in this figure. 
— {Deutsche Allgcm. Z.: Bd. of Trade J., Mag 22, 
1919.) 

Peace Possibilities of the Swiss Chemical Industry. — 

In the i^ehxveizer. Cliem.-Zcit. (1919, 25 — 2.S; 65 — 69) 
Prof. E. Fierz dlsciisse.s the i)re.'>eiit condition of 
chemical industries in Switzi'rland, and suggests 
directions in wliich developments iniglit be made. 
In 191.3 the value of chemicals (‘Xportial from 
Switzerland was 07 million francs, and by 1917 this 
had riwn to 175 million francs, whilst the corre- 
sponding values of the chemical imi'orts were 85 
and 157 million francs. The W('ight of exports, 
however, had falkm from 79,000 tons In 191.3 to 
74,000 tons in 1917, whilst tlu? inqiorts had fallen 
from 230,000 Ions to 145,000 tons. Only in the 
braneh of electro-chemistry wasjjiny improvement 
sliowni during this period, aiulYthls was mainly 
due to tlie demand for ferrosllicon, wldch increased 
by about 70 i)er cvnt,, and for carbide, which, on 
accoinit of its use as a substitute for manganese 
in steel, showed an increase of about 300 per cent. 

Some componsallon for the hiek of Iron and coal 
In Switzerland is to be found In the relatively 
abundant aupi)ly of water power, of which It is 
caleul.ated tliat throughout the whoh' country on 
the average about 1000 eub. metres per second Is 
available, with a fall of alx)ut 1000 iiudres. This 
would correspond to 13. 400,000 horse-power, or, say, 
10 million kilowatts. Assuming that. 30 per cent, 
of this available power were utilised, it would be 
ai)proxiirialcly e(iual to the available energy of 
Niagara, and would represent a saving In coal of 
about 4 million tons. It is estimated that utilbsa- 
tloii of tliis source of cdectric energy would enable 
the following quantities of chemical ])roducts to 
be manufactuml Nitric acid, .3.50.000; calcium 
carbid(‘, 1,344,000; hydrocyjuilc acid, 273,000; acidic 
acid (from acetylene), 648,000; sodium hydroxide 
.‘■•olution, 3.609,000; hydroelilorie acid (30%), 
12.000,000; and aluminium 220.009 metric tons. To 
these may also Iv a<id('d chlorates, ivreh lorn tea, 
Mehroinates. carbornndnm, calcium cyanamide, etc. 
The production of nitric acid, however, could not 
couiiHdc* with its manufacture at Nottodden, where 
electric energy costs 10 fr. per b.p. per annum, 
as against 80 fr, in SwitZf rland. 

Stn'ss is laid np-on the Imiandanee of utilising 
the whole of the coal Imported by coking and dis- 
tillation, and for this purpose it is suggested that 
communal coke an<l gas \^orl^s sliouid Iv estab- 
lished. 

A factor of great imi!orl;incc for the future 
development of Swiss clamiical industries Is that 
they should be entirely in the hands of the Swiss; 
otherwise there is a risk of boycotting by other 
nations. 

The financial support given in other evuntrios 
to chemical enterprise.s should ho imitated In 
Switzerland. AVith financial aid fn)m the Swiss 
banks, chemical associations should be formed to 
study the conditions in foreign countries and to 
secure raw materials from countries such us t^ 
South American Republics. Diplomatic supi>ort 
would also be necessary in this dlrectimi. 
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The future of Swiss chemlail industries appears 
to lie not in comi)eting with the whole world in 
manufacturing products on a huge scale, but In 
developing a smaller industry of products of very 
high (juality, as has be('n done, for cxain])le, in 
the watch industry. 

Cement in 1917. — The T.’nitc'd States altaiiu^ a 
record production of Portland cenimt in of 

92,814,202 barrels, valued at. $J2.^toO,4.A or 
per barrel, the highest i»rice since 1899. ihe IJIO 
figure was per Imind, and the output 

9.1,521,198 barivl.'^. 

There were 1 17 ))I:iiils working in 191 •, an increase 
of oil the iuvvi(»us year, but tlicro was a de(‘rease 
of IS, kilns as a iv.nill of tlie substiliiUon of several 
40__j)0 ft. kilns by kilns 125-150 ft. In length; 
(kIO of I lie kilns harm'd injwdered coal, 105 burned 
cmd(' oil, 0 burned natural gas and one prodnet'r 
gas. An interesting by-})rodiiel of tlie industry was 
polasii recovered mainly l).v means of the (’ottn'll 
ju-oeess, 1801) short tons of potash as K,(4 being 
obtained. Tlie Pniled States has now become prac- 
lieally Indei>enden( of finvigii siijiidies, the 1890 
iniiiort figure of 5 million barrels having fallen to 
2009 in 1910 and 1917. 

(’onerete barges have been in successful use on 
English canals since 1912, and at the time of writing 
140 were nmh'r construction and also 24 coucreU* 
lug boats of various sizes, in France, China. Spain 
and Norway the construel ion of barges and small , 
vessels of" this material is proceeding apace. , 
America, however, was the pioneer of large con- i 
Crete merchant vessel construction, the shii» | 
“ Faith,” of 5000 tons <lead weight capacity, j 
equipped with (‘UgiiK'S of 5500 horse-power, being ■ 
built flt San Fraiici.'«'0. On a trial trip she I 
developed a speed of over ten knots and success- i 
fully encountered a 00-mile-an-liour gale. One 
of the most serious factors in the construction l.s 
the adeipiate jirotection of tlic‘ steel reinforcement 
from corrosion, such as by galvanising, and it is 
also recommended that sonu* form of waterproof 
coating should be applied to the liull below Uie 
deck to prevent erosion. Another point of imjort- 
ance is that a concrete ship of 5500 t«is dead 
weight capacit.v w’ould weigh about 1300 tons more 
than a steel ship of the same capacity, and wn- 
seqnentlv would be more expensive to run. Ibe 
construction cost per ton (U‘ad weight 
capacity is estimated at $100-125, against $180— 
220 for steel sliips. Experiments are being con- 
ducted to obtain a concrete of less weight by using 
light volcanic rocks. — {U.S. Gcol. Surv., Irh,, 1919.) 

Sodium Salts in 1917.— ^Idie basis of most of the 
fiodliim salt production in the United States is 
sodium chloride, but in 1917 four firms marketed 
sodium carlKUiatc refined from natural deposits and 
two firms olTerod natural sodium siiipbale. The 
production of sodium salts derived from natural 
sources was 7,108,8«kj short tons iii 1917, \alned at 
$24 445 079 ns compared with 0,479,902 tons in 
1910 valued at $10, 000, 400. Sodium eomiiounds are 
gtcadllv replacing potassium compounds, oim im- 
portant l)oint being that they are economical from 
the freight point of view owing to the dilTerence 
in the ntonilc weights of Ihe inet.nis. The prodiic- 
Hnii of soda ash in the United States has been .— 
1890 590,053 sliort tons; 1904, 

MO 6.57 tons; 1914, 935.305 tons; 1910, 1,324,208 tons; 
and 1917, 1,578,889 tons.--(77,S. Gcol, Hurv,, Jan., 
1919.) 

Coal Resources ol the Netherlands. — The following 
are the estimated coal resources of the Nether- 
lands :-Tho Peel district, 1,700,000,000 tons; 
Southern Limburg, 3,105,903,537 tons; Wlnterswljk 
district, 324,000,000 tons; total, 5,255,903,537 tons, 
-which, at the pre-war rate of 10,000,000 tons per 
annum, will last 525 years. coal, however, 


la not first-grade. The price of Limburg coal last 
year was 17 florins (florin = about l5. Id.) i>er ton, 
whilst German coal was 90 florins, and is now 
50 florins per ton. — {U.S. Com. Rep., April 18, 1910.) 

China Clay in Bornholm (Denmark).— According to 
Horsen, new china clay dei>oslts liave been dis- 
covered at Bornholm. Preliminary examination 
shows the clay to be of first-class quality.—(VVTU- 
wirtschafiszeitung, April 18, 1919.) 

Vanadinm in Swedish Coal. — According to the 
AJUnihUid, a concession has been given to work 
Die coal beds in Osterg»')tlfind. Tlie coal is of good 
qua lit v, but its special charact(‘ristic is a content 
of van’adium. Analysis shows 01)5 per cent, of ash, 
of which 25 per cent, is vanadium. 5die cost of 
raising tlie coal is .said to be 1J‘50 kronor per ton. 
{McialL H. Mrz, Mur. 8, 1919.) 

Pnd of the Copper Scarcity In Norway.— The 
Sliort age of cojqier, from which all Norway, but 
especiallv the electrical industry, has sulfered 
llirongh war comiit ions, no longer exists. America 
Is now in a position to di'livcr the whole of the 
metal purcliascd long ago on Norwegian account. 
Jn con, sequence of tliis, the elect rl(*al woiks at 
(diristiania liave forbidden the continued ii.se of 
zinc and iron as electrical material. From July 1, 
11)19, only copper is to be used for electrical pur- 
poses. The imports from America will Include large 
(iuanlilios of line {Mvtall u. Erz, Mar. 22, 

1919 .) 

Mineral Resources of Holland. — The chief source 
of tile niini'ral wealth of llollaTid is I>iniburg. Con- 
siderable coal dei)osits have been found at 
Kcrkcrade. In South Limburg there arc not only 
coal mines but in the extreme south, near Epen, 
tlu're are large quantities of good (inullty iron ore, 
zinc and lead, whlih have not yet been exiiloHed. 
Tlie disco Vi'iy of clay and chalk in South Limburg 
lias led lo the erection of a Portland cenu'iit factory, 
which will be enlarged when transport facilities 
Improve. Limburg limestone is much 
building, and Limburg clay, at present little 
utilised, is pure and of good quality. A very valu- 
able sand for the mamifaclure of crystal glass Is 
also found in Limburg. Both this province and 
North Brabant are rich in coal lying near the sur- 
face and these mines, togcdlier with the coal holds 
at Wintorswijk (Overijssel), would yield snlliciont 
coal to furnisli Ilolland’s requirements for four 
centuries. There are excellent supplies of sand and 
iron ore in Brabant. Besides its coal fields, 
Overijssel vields rock salt, iron ore and some excel- 
lent (inallty clay. North and West Holland abound 
in peat. The sand dunes in the west, in addition to 
their value as a fertile .soil for bulb culture, prov de 
material for lime kilns, and the mud of the Ij valley 
Is used in the manufacture of red cement.— 

( Ilandclshlad, 23, 1919.) 

Wolfram Mining In Bolivia.— Bolivia Is well known 
as a tin-producing country, but only within recent 
v(‘ars bus wolfram mining been added to its impor- 
tant industries. About ten years ago wolfram 
became an article of export, when It appeared In 
the list as ” barilla,” a concentrate 
00 ]>or cent, wolfram. Of this concentnite 18(> tons, 
valued at £0255, was exported in 1908; tlie 
Hteadllv iiKToasi-d until in 1917 It amounted to 3828 
tons, valued at £585,201. the United States aiklng 
far Uie greater part. Great Britain took 873 toM 
in 3010. The yirinclpal wolfram-producing district 
Is La Paz, followed closely by Oniro, and at greater 
distances by Potosl and Cochabamba. The Industry 
is now obtaining Its xiroduce from a large number 
of mines worked from the surface. A few derelict 
tin mines have been revived as wolfram producers. 
A large proportion of the wolfram Industry in 
Bolivia Is now under American control, Brltlsn 
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interests being practically non-existent. German 
activity, which before the war was paramount, Is 
now probably to a large extent disguised under 
Chilean colours.— Min. J., April 5, 1919.) 

The Economic Condition of Bulgaria.— Reports 
Issued in November, 1918, by order of the Austro- 
IJuiigarian consular .service contain valuable in- 
formation relating to the economic condition of 
Bulgaria. Tiie chief concern of tiie Government 
has been in eotmexion wIMi ensuring increased out- 
put from tiu‘. mines, and to this end large credits 
have been voted in tiie budget for the current year. 
The output of tile government coal mines in I’ernik 
for 191(5 was (109,000 tons, an increase of 107 per 
cent, compared with 1911. The ITakanitza and Bor 
coi)per mines have been worked by Germany, and 
tlieir ont{)nt Im.s been greatly increa.sed. In the 
]K*riod 1902 -1910 the total output of mineral ores 
in Bulgaria was as follows (in metric tons) : — 
Gopper (511,017, lead 9290, zinc 2397, zinc-lead ores 
12,080, kad-coppcr ores 1081, and inangauesc ores 
1981) tons. 

The salt mines at At ana Ridj were conceded in 
190(5 to a Russian company. The annual outputs 
were (In metric tons) : — IdllS-o In 1911, 42(15 in 1912, 
4819-4 in 1918, and inT914, 4800. The output of salt 
from Ancliials was formerly about IK)()0 tons. The 
salt lakes of the Dedeagatch yielded in 1918 from 
4000— 5000 tons, in 1914 only 1500 tons of poor 
quality. 

The tol.al sugar i)roduction for 1010—17 was about 
1000 waggons. The output of the Sofia .sugar manu- 
factory Is normally about 1000 waggons. There was 
a general sliortagc of alcohol, beer and brewing 
materials, fats, soap and soda, surgical wadding 
aiKl dn-ssings. A syndicate of soap makers was 
founded in 191(5 to take steps to remedy the shortage 
of fats and soda. The price of washing soap was 
fi.ved at 8, 2-20 and 150 lewa the kilo, according 
to (piallty (Iowa ^91/1.). In 1914 the paper 
Imports from Austria-Hungary totalled 8,270,001 
kilo., and from Germany 783,718 kilo. The demand 
for pbite glass was much less than in normal times. 
There was an appreciable scarcity of hollow glass 
wa re. 

In the matter of chejulcals, only the smallest 
ti action of requirements could he met by Germany 
Ui.der special conditions of export. The prices of 
snli)lmrlc Jicid, caustic soda, tartar, naphthalene, 
disinfecting materials, etc., were very high. Sup- 
pll(‘s of caustic soda, ammonia, ferrous sulphate, 
naf)hthalene, and sodium bicarbonate were derived 
from Austria Hungary. Owing to the shortage of 
petroleum there was a considerable import of car- 
bide from Germany, Austria-Hungary, and Sweden, 
the price varying from 5 to 8 lewa ix'r kilo. Then* 
was likewl.se a great shortage of medicinal supplies, 
and sncli necessary articles as quinine, aspirin, 
iodine, phenacetiii and mercury were ultimately 
Imported from Germany. I^iirge quantities of 
indigo and wasliing blue were Imported from 
Austria-Hungary, and aniline dyes were imported 
principally from Germany. lOven should the clieml- 
cal industry of Bulgaria be fostered by State assist- 
anc*e, It will not be in a i>osltlon to cope with homo 
demands. Hitherto supplies of ferrous and coi>i)er 
sulphate, naphthalene, paraffin, kerosene, sulphuric 
and tartaric acids, soda, phenol, sulphur, starch, 
glue etc. have been derived from Austria-Hungary. 
In the case of many articles, however, precedence 
was taken by England and France. After the war 
it can safely be assumed that the quota from 
Austria-Hungary can be considerably increased. 
The Importation of artificial manures should be 
accompanied by propaganda, as the Bulgarian 
farmer Is not enamoured of novelties. In drugs 
etc. the main supplies are derived from Germany. 
The French, however, are recognised as competitors 
not to be despised.— (;?. Ohm., Feb. 25, 

1019.) 
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SIR BOVERTON REDWOOD, BART. 

We regret to record the death of Sir Bovertoii 
Redwood, whlcli took place suddenly, at the age 
of 78, on .June 4 from lieart failure after only two 
or three days’ illness. Sir Bovertoii liad just been 
engaged on the analyses of (lie oil from the Chester- 
li(dd boring in Derbyshire, an eiiteri>rl.s<' in wlileh 
he had been keenly interested from it.s inception. 
Among his many aetivities in none Iiad lie been 
more keenly conceriUHl than in tiie develoiuneiit of 
liome suiiplles of oil, e.vpeclaily for fuel piiriioses. 
He had always kept an open mind on th(‘ possi- 
bilities of. finding oil in tills country, and .‘jpeaking 
on this subject before tiie Instlt iilioii of I'etro- 
leiim Teclinologlsts in November 1917, be said “ The 
nation would be blameworthy if it did not put that 
test (the drill) into effect.” Sir Boverton was 
known to bo. a keen advocate of retorting processes 
for obtaining oil from cannel and other bituminous 
minerals, and considered that both the proposed 
borings and investigations of retorting .should be 
carried on simultaneously. 

His connexion witli petroleum dated from Its 
early days and he had for years been an expert of 
world-wide reimte. He travelled widely and was 
ix^r.sonally acquainted with many of tiie important 
oil-tlidds. He w'as technical adviser on petroleum 
(o most Government departmen^, to the Corpora- 
tion of London, the Port of Lonnon Authority and 
other public bodies, ami served ou Lord Fisher’s 
Royal Commission on Oil Fuel for tlic Navy (1912). 
He was also on the Home Office Committee ou 
Acetylene Generators, was chairman of the Gas 
Traction Committee, and of the Committee on the 
use of Alcohol as BTiel. 

Sir Boverton Redwood took an active Interest In 
the Si ciety of Chemical Industry, his first official 
connexion dating from 1881 — 92. when he served on 
the committee of the London Section, this being 
followed by two years ns chairman. He served 
several jieriods on the Council, on three occasions 
was Vice-President, and tilled the office of President 
in 11M)7 — 08. when he displayed great per.sbnal 
Interest and activity in obtaining the Society’s 
(’barter. 

Owing almost entirely to his Initiative the Insti- 
tution of Petroleum Technologists was founded In 
1914 and„he served as it.s first President, the new 
In.stltutlon rapidly develo])ing under his support 
and guidance. 

His activities during the war were many. On 
the formal Ion of the Petroleum Supply Branch 
at the Ministry of Munitions he became Director 
of Petroleum Research. Later, when ro-organlsa- 
tloii look place, he became Dirt'ctor of Technical 
Investigations on the Petroleum Executive. He 
also served on several committees, ineliidlng Trench 
Warfare, where his special knowledge was of great 
service In connexion with “ liquid tire.” 

The unquestioned authority of Redwood through- 
out the world in matters relating to i^etroleum 
was ample testimony to his marked ability and 
wide knowledge. He was a man of keen insight, 
an able administrator and a clear expositor of 
any problem, however complex, with which he had 
to deal. Personally he was most kindly and took a 
great Interest in many of the younger men who 
became associated with lilm, always lending his 
influence to further their interests and advance- 
ment. 

The burial took place at Hampstead Cemetery 
on June 7. Among the many friends and rtdntives 
who attended the funeral were Dr. Charles Car- 
penter, Mr. W. P. Reid and Dr. C. A. Keane, 
representing the Society of Chemical Industry. 

J. S. S. Brame. 
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PARLIAMENTARY NEWS. 

HOUSE OF COMMONS. 

Awards to Inventors. 

Mr. Baldwin, SocT<^tary tx) the Treasury, in 
reply to Sir C. Kiuloeh-Cooke, outlined the duties 
of the new Iloyal Commission (Towers and Fune- 
tions) on Awards to Inventors. The main objects 
of the Commission are (1 ) To decide what awards 
are to be made to pateiilees for the use by Govern- 
ment Departmejits of their ])alenls, where such 
awards are best owa bio t).v slatulory right under 
the Talents Act; and (2) to pronounce on awards 
which may be made as an act of grace. It will 
not devolve uion the Cojnml.ssion to determine the 
ownership of finy invention, but. to decide the 
validity of a claim lo be rew'arded by the Crown. 
Rival claimants lo an award will lo heard suc- 
cessively. The Ihree main condilions which 
claimants, under I he second heading, should fullil 
are:~(tt) Hiiggested inventions must have been 
reduced lo a delinito workable form. (h) The 
claimant must have been the tirst to communicate 
his Invention to lh(‘ Government Deimrtment. 
(0) The invention must be one of exceptional utility. 
-(May 22.) 

huports. 

Replying lo Sir F. Hall. Sir A, <Jcddcs (l‘resi- 
dent of the Hoard of d’rade) .sahl that Ammic.in 
stcHil manufacturers are (pioting judees for delivery 
In the United Klng<lom lower than those quote<l 
by British inaiiufncturei s, though not t6 the extent 
suggested (£4 10.s. per Ion and upwards). The 
Government is not i)rci»arcd at j)rc.sent to Impose 
any restrictions uj)()n the imiK>rlatlon of Iron and 
steel, in view of the demand in the country. — 
(May 20.) 

Tinplate Industry. 

Asked by Mr. Seddon as lo the steps the Govern- 
ment Intended to take to t)rotect the tinplate and 
galvanised iron industries against American com- 
petition, in view of the fact tlmt production costs 
are lower in the United States than in this country. 
►Sir A. Geddes said that the tinplate industry in this 
country is finding a ready market for all its pro- 
ducts, and, in view of the vital imiiortance of 
encouraging our oxijort trade, he would not at i)re- 
sent take any steps which might restrict the avail- 
able eui)i)ly of .such goods as are re(piired for 
Other indust rie.s.- - (May 2S.) • 

G 0 vern vi en t La horatory. 

Answering Mr. Hirst, Mr. Baldwin staled that 
temporary chemical assistants in the Government 
Laboratory are compelled to retire at the age of 
thirty. The ri'gulatlon is included in th(‘ condi- 
tions of apimintment and there i.s no intention of 
altering it. — (May 2J).) 

of Linseed Oil to Gemuiny. 

Mr. Robert .s, in reijly to 81r R. Uooper, said that 
under the arrangements made at the Brussels Con- 
ference for Germany lo be snpplhal with 70,0(K) Ions 
of edible fata, n sale of 2o,0l)0 tons of llnstaal oil 
was arranged at £78 a ton. At that time there 
was a snrplii.s stock of linseed oil in this country, 
W'hlch was previously olTcrcd to the trade at a 
lower price. The ri.se in price of lin.seed oil has 
l>een cnnscxl by neutral and enemy purchastss in 
the countries of origin.— (May 30.) 

I^ulphaie of A7nmonia. 

Replying to Sir A. Riclmrdaon, Sir A. Bosenwen, 
Tarl lament ary Secretary to the Board of Agricul- 
ture, admitted that the control price at which 
sulphate of ammonia Is being supplied to home agri- 
culturists Is below the cost of production. In 
answ'er to tlie complaint of the South Metropolitan 
Gas (>)mpany, that llcenct^s exjwrt are obtain- 
able only through the agency of a combination of 


trade competitors, the Board has replied that It 
cannot make exceptional arrangements.— (Jane 2.) 

Goal Output. 

In answer to Mr. Mackinder, Sir A. Geddes stated 
that the coal position is serious. Since the reduced 
working hours have been in force, the output has 
been at the rate of between 214 and 217 million tons 
per amuim, compared wdth an output of 287 million 
tons 111 101.3. KxiKirts will have to bo reduced from 
(he rate of 34 to that of 23 million tons, and except 
in till! ease of very small consumers, the rationing 
allowance now in force will i)e continued for 
anotlier year as from July 1 next. After providing 
for tile guaranteed profit to owners of l,v. 2(1. per 
ton. the estimated deticleucy in the wmrklng of the 
Industry for tlie ensuing 12 months is valued at 
£4tN(I0t),000, ofpiivalent to 4i(. 3d. per ton of output, 
q'ld.s means either an increase in jmlce to the con- 
sumer of 4.'?. Gd. i)er ton, or the deficit will have to 
be met by the taxpayer . — (June 4.) 


LEGAL INTELLIGENCE. 


Exci.r.sjox OK A Fkli.ow from thk Uiiar'j'kuei) Insti- 

TUTF OF Tatknt Aokxts. Jmw v. Chartered Insti- 
tute of Patent A(jcnts. 

This case, wliidi is rei)orled in llio issue of 
Reports of Tatent Gases dated June 4, is of interest 
to profc.ssional imstHutions whieli occasiona llv sil 
in judgment, through their eouiieils, on il)e a<'iioiis 
of their members. It may be gathered from the 
ca.se that, in all sucli instances care should be talom 
that, any member of tlio udjiulicaling council who 
may be reg.arded in any Ben.se i)rojudleed against 
the member in (piestiou lias no part in tlie adjudioa- 
t ion. 

It Hiipenrs that Uie control of patent agents is 
vested in tlie Board of Trade, If, after due 
impiiry, the Board holds a registered jiatenl agent 
to liave bei'ii guilty of disgraceful professional con- 
duct, Hie Board may order tlio Ri'glstrar to eras(‘ 
Ills name from the register. By th(‘ ciiartm* of the 
Chartered Institute of Talent Agents, any mmnlier 
of (he Institute lielng ludd by the Council, on the 
complaint of any perwm aggrleviMl, to haye hemi 
guilty of any act diseredilnlile to a patent agent, 
sliali be liable to (‘xehislon from memborsiilj) by 
resolution of tb(‘ C’ounci). 

A complaint having bemi made that a patent 
agent who was a Fellow of the Inslilute had been 
guilty of mi.scondnot, the Council of tiio Chartered 
Institute of I‘aleiit Agents refi'rred the matter lo 
the Hoard of Trade, ])osli)oning any action wldch 
it might think lit to take until the Ihiavd Imd 
deci<ied whcHier an order should he made to erase 
the patent agenUs name from tlie nvgisler. At tlie 
he.ariiig before the Board of 4’rade, counsel 
aiipeared under Inst met ions from tlie Council of 
the Cliarl(‘red Institute to stale tlie alleged mis- 
conduct and a memher of Connell g;ivo cvld«mc<', 
tile eft'ect of which was against tlie jiatcnt, agent. 

Subsequently the Council of (he Institnlc con- 
sidered (he allcg(‘d misconduet as atreotlng tJi(‘ 
deslrahility of ndninlng the patent agent as a 
Fellow of the Institute, and, having come lo llio 
conclusion that there wuis misconduct amounting 
to an act discreditahle to a patent agent, passed a 
resolution excluding the Fellow from uieniiMTsliIii 
of the Insiltnte. q'he Fellow brougiit an action in 
the High Court to restrain the Council from acting 
upon tlie said resolution, on the ground tlial the 
Council, so far as it was composed of members 
who had taken any active or substantial part In 
the proceedings before the Board of Trade, had 
no jurisdiction to adjudicate. 

Mr. Justice Eve held In effect that the Fellow’s 
contention was correct and granted the Injunction 
sought. 
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PERSONALI A. 


The honorary degree of Doctor of Science of the 
University of Durham has been conferred upon 
Sir E. Rutherford and Sir G. T. Beilby. 

Sir J. J. Thomson has l)een appointed, by an 
Order in Council, to be a member of the Advisory 
Council for Scientillc and Industrial Research. 

'inie Albert Medal of llie Royal Society of Arts 
for has been avvardcMl to Sir Oliver Lodge, “ in 
rccogidtion of his work as the pioneer of wireless 
telegraphy.” 

The new Langworthy Profes.sor of Physics in 
Maiuhestcr University ‘is Mr. W. L. Bragg, now 
lecturer in iialural science at "I’rlnity College, Cam- 
bridge. 

Prof. P. Phillips Bodson has been appointed 
President of Section B, Chemistry, at the forth- 
coming 87th annual meeting of ilu^ British A.sso- 
ciatlon at Bourneinoiilh. 

Sir Albert Stanley has resigned the otlice of 
Pre.sideiit of t he Boa i d of Trade on account, of Ill- 
health, and Sir Auckland Geddes has been ajipointed 
to succeed him. 

Dr. M. O. Forster has been appointed a member 
of the Senate of London University, and, hy this 
Senate, a Governor of the Imperial ('ollege of 
Science and Technology. 

Tlic Medical Research (\uiimittee h.as aihiointcd 
Mr. Harold King, of the Wellcome Chemical 
Research Laboratories, to the post, of Organic 
Chemist in the Depart iiieni of Ibochoinisiry and 
Pliarmaeology. 

Major A. J. Allmand has hoen a])pointed, as from 
September 1, to the University Chair of Cluanistry 
at King's College, London. Dr. Allmand Is an 
honours graduati' of Liverpool University and an 
1851 E.vhlbition Scholar; lie has worked with Prof. 
Domian at Llveriiool, with Prof. Ilal>cr at Karls- 
ruhe, ns assisiant lecturer in physical chemistry 
at liivcrpool University, and recently as chemical 
advisi'r at Army lliaadquarters. 


REPORT. 

THE DEVELOPMENT OP WATER POWER. 
SrcoMi Rki’uut ok Tin: Maiku-Power Commitjee ok 
Tin: CuN.ioiNT Boaiu) of Scientific Studies. 

Tile shortage of coal due to the war having ren- 
dered imiK*rative a scaarch for other available 
sources of eiu*rgy, the development of hydro-elect ric 
power has received a world-wide imiietus. It Is 
(^timated that at kaist 1,(H)0,0(I0 h.p. from watm’ 
IMjwcr will have binm d<‘velopcd in Franeo by the 
end of IDlil as compaivd with 750,000 lud'on* the 
war. In Italy eoncessions totalling over li.50,00() 
li.p. is under di’VcIo]iiu(‘iit, and schemes arc in hand 
for utilising up to two luillion h.]). iu the near 
future. Th(' National Economic Council in Russia 
is said to he cslahlishlng hydraulic stations to 
supply the whole of tile power requirement .s of 
Potrograd; and in Scandinavia and Switzerland 
the already large in.slallations are being still 
further increased. Attention is also being given to 
tile question in Spain, Oernuniy, and Austria. The 
electrihcat ion of railways is making progress, and 
in the Unitt'd States one railway system alone, the 
Chicago, Milwaukee and St. Paul, will soon liave 
about 8t>0 miles of track electrified. In France 
much of the track In the region of the Pyrenees is 
already elect rifled, and further developments are 
pending in this and other countries. 

, The estimate of the water horse-power already 
developed In the United Kingdom given In the First 




Report of the Conjoint Board (this J., 1019, 320 b) 
has been found to be too low, and from the latest 
available statistics the figure for 1918 should be 
taken as approximately 210,000 h.p. In the 
majority of cases these powers are only utilised for 
a 10-hour day, and there is little doubt but that.thcy 
could be made available for the full 24 hours at 
the same rate. 

The Indian Government has arranged for ofllclal 
reports of the iio.ssibililles of slles iu that country. 
Rain-gauge stations have bwu established and 
gauging observations on livers have begun. In 
Ci‘ylou little use has l)C(Ui made hitherto of the 
large i)owt‘rs available, while In the Federated 
Malay States the chief devcloiiiucnt lias been in the 
direction of hydraulic mining. In British Guiana 
little ofi'icial invcstigalloii of I la* very great possl- 
l)i Idles has yet been nuuie, hut the recently proved 
extensive deyiosils of haiixlle in tlie colony render 
it most probable that water ])owcr will be dcveloix^d 
on a large scale in the near futniNu In Canada 
inatter.s are mneh more advanced. Government and 
Provincial dctiartments dealing with water-power 
questions arc in existence, as well as a Commission 
on (Vmservation. For the new developments at 
Niagara, turbines of 52.5«K) h.p. each at 305 ft. head 
and 1875 r.p.w. are specified, and these will be by 
far the largest ever built. Proixisnls have been 
j)ut forward for a joint scheme with the United 
State's for the id ill sat Ion of the available power of 
the St. J/iwrenee river, which for a great part of 
its cour.se forms the bouudar.'X bet weeu the two 
countries. A couqdete census or the hydro-cloctrlc 
development. s Ihrmighout Canada has been published 
by the Dominion Water Power Branch of the De- 
]>arlinc'nt of Die Interior in co-o])eration with the 
Dominion Bureau of Statistics; this shows a totBl 
of 2,305,310 hydroelectric h.p. now dcvelojx^d. 
The increase In the last eight years works out at 
120 per eeid., and to-day Canada has 270 developed 
hydroelectric h.p. per 1000 of po])ulatlon against 
100 for the United Stales. Of the total of 2.305,310 
h.]). central electric stations account for 1,727,471, 
pulp and iiapcr mills for 352,214, and other indus- 
trial cslahlishnienls for the remaining 225,025. 

In Australia little additional information Is 
availahle, and in Tasmania tlio Government Hydro- 
Elect rle Depart meld Is coni inning It.s i>olicy of in- 
vestigation. Nearly ten million h.]). from water 
])ower is o.stlniat<'d to he available in I'npun (British 
New Guinea), and nearly as much more in the occu- 
pied territory of German New Guinea. Tlds island 
Miqiears to he in the enviable ]>ositlon of ]>ossesslng 
for its size the most extensive water-power in the 
SoullxM'n Hemisphere. Tnen'ased interest in the 
deYelo])ment of water ]>ower is being slmwn in New 
/.<‘:\land. but little fresh information is forthcoming 
from South Africa and Rliodcsia. 

The Committee eonelndes its report with a vi'ry 
strong reeommendat ion that facilities for training 
in hydro-eleetrie eugineeriug should be .at onee pro- 
vided at one or more of our uuivei’sit ies. so that, 
in the fidurc world development of hydr.aidle 
l>ower, the British engineering enterprise may not 
be left; behind. 


OFFICIAL TRADE INTELLIOENCE. 


(From the Board of Trade Journal for 
May 22. 20, and June 5.) 

OPENINGS FOR BRITISH TRADE. 

The following Inquiries liave been rcet'lved at 
the Department of Over.seas Trade (Development 
and Intelligence), 73, Bnslnghnll Street, l^ondon, 
B.C. 2, from firms, agents or Individuals who 
desire to represent U.K. manufacturers or exporters 
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of the goods specified. British firms may obtain 
the names and addresses of the persona or firms 
referred to by ajjplylng to the Depart ment and 
quoting the specific reference number. 


Locality of ! 
Firm or Aqknt ; 


Materials 


: Pkferehck 

N I’M HER 


British India . . 

! Tanning materials 
( (’Innnicats, drugs, dyes. 

968 


paiiils . . 

riyes. \ oilow metal sheel-s, 

1020 


glitss . . • • • • 

Trinid.-nl biltimcn, eement. 

1021 

II 

ctmiposit ions for pio- 



Korving wood and stono 
Iron and sfe'ol sheets and 

1077 


bars. eop)»er, brass and 

Jo i'l .sheotH and tubes. 



caleiiim earbido, paints 

1 1078 

Ca,Titvfhi . - 

( 'iKmiieals, dyes, moJieines 

''' 

Egypt . . 

C’oul. gas tar and piUrh 
(tender for) 

1024 


Paper 

N<nv Zealand • . 

: ( 'liomieals, fortilisors 

1025 

Tinplate .. 

1081 

South ’Africa . . 

('hemieals 

1027 a 

! Tinplate, fertilisers 

1032 

Belgium 

Djes 

: Laboratory apparatus . . 

974 

977 


France 

Italy 


Nethorlandi 

Portugal 

Russia . . 
Spain 


Switzerland 


Algeria .. 


MoroiKJo 

Palestine 


United States 
Argentina 


oai'theuwai'o. papor 
Browers eheuiieals 
Oils, greases, colours 
i Leat her, skins . . • • : 

1 Cliomicals, colours, dyes, ; 

varnish . . • • i 

i Tinplate, etc. . . - ■ \ 

\ Pig iron, etc. • . • • 1 

1 Oils, gK'aso, inks, paint, | 

: varnish, china, glass, [ 

inotals, oliomicals, ; 

I ossential oils, dyes, j 
[ fertih sol's • . • • i 

! Brass, bionze, gun mebU ] 
j Paf>or •• -• •• I 

i Animal fats, gums, bltu* 

I men • • • • • • I 

I Metals of all kinds, 
j asbestos, ebonite, cellu* I 
I loid . • • • • • I 

j Coconut oil, palm oil . . | 
Chemicals . . ... 

! Chemicals, dyos, coconut I 
, oil, leather .. .. j 

' Co|ipor sulphate, nils, fats j 
i Chemicals, dyes, oils, arti* i 
I ticial silk .. .. j 

Chemical and pharmaceu- t 
1 tioal products . . j 

' Colours, paints, varnish, 

I oils, fats, wav, parafTln ; 
t Chornicnls. metals, phar- , 
i ceutical products . . ; 

! Heavy chemicals, metals 
I Tar, inks, typo metal, i 
I paper .. •• •. ! 

1 Machine oil, naphtha, ; 

I petroleum, vnj^oliuo .. 

1 Chemicals, drugs, per- I 
fumes, cHhontos . . ' 

! Tinplate, <iO(«ia .. .. ! 

I rhemieals. dnitrs .. i 
' Dyes, chomieal manures ! 
i'ert-ilisei-s, oil seeds, tin- ' 

plate •• -. .. ^ 

Drugs, paints, varnish . . . 

I Pig iron, tinplate .. ! 

Chemicals . . . . i 

I 

Stool, copper, tin. zinc.. 
VamiHh. paint, clmmicals , 
Oils, paint, varnish, glass, i 
china, porcelain, leather,' 
paper . . . . • • i 

Cheniicals . . • . ; 

Soap, candles, perfumes 
Natural oils for perfumes 
Chemicals, drugs .. • 
Glass 

China, porcelain 
China, crockery 
Chemicals, cement, paper 
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980 
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1016 

1050 


12587 T & R 
1082 
988 

991 

998, 1057 
1000 
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• Canadian Government Trade Commissioner, 73, 
Baslnghall Street, E.C. 2. . ^ j 

t Sir Aston Webb, Queen Anne’s Chambers, Broadway, 
Westminster, S.W. 1. ^ a 

t l^lgian Section, Department of Overseas Trade, looia 
House, Kingsway, W.C. 2. ^ x, « ^ 

f Lettish Legation, 115, Park Road, Regents Park, 
JK»W, 1* 

* H ’Headquarters, Economic SecUopO.E.T. A., Jerusalem. 


TARIFF. CUSTOMS. EXCISE. 

Austyaliu—TliQ export of condensed milk Is pro- 
hibited, save with the consent of the Minister of 
Trade and Customs, as from March 5. 

The Imiiort of sheep dips Is prohibited, save with 
the consent of the same Minister, as from March 20. 

Brazil. —Jt Is proposed to amend the customs 
duiles on faience and porcelain. 

Canada . — The form of the certificate which must 
accoiiipaijy all imiK)rtatlous of oleo margarine is 
given in the Bd. of Trade J. of May 20. 

Colombia. — The export of gold coin, bullion or 
dust is prohibit'd as from May S. 

All export duly of 5 i)er cent, ad valorem has 
bot'ii levied on platinum, to take elVi^ct on .Tune 15. 

France.-— Mineral oils of British Indian origin 
are entitled provisionally, as from .Tan. IS, to the 
application of the Fri'iieh Mlniiuiim TarilT rates 
of duty on iiiii)ortatlon into France. 

Among the articles the import of which is now 
permitted, ns from May 20, are oil seeds, gums, 
wood, oil-cake, paper piiii>, marble, alabaster, lime, 
cement, graphite, coiipcr sulphate and certain 
metals. 

France and Algeria. — Raw skins and hides may 
be imported without licHmee, as from May 14. 

Among the articles I lie exvjort of which is tiro- 
vlsionally prohlbiteil are Ikuu'S, hoofs, natural piios- 
phates, bauxite, gold, platinum, iron ore. 

Grenada. — The war tax on exported cocoa has 
btH.m removed as from April 1. 

Guatemala. — The new rat<‘S of customs duty on 
petroleum and gasoline, wiilch come into force on 
July 1, are 5 centavos (gold) iier kilogram in each 
case. 

Italy {Sorth A frica).- Cement , lime, coal, coke, 
heavy mliH'ral oil and manures may be imported 
free of duty. 

Madagascar. — The text of the Decree, dated 
April 20, ri'gulatlng the import of jioisonous sub- 
stances, especially o])inm, moriiliine and cocaine, 
may be seen at the Department of Overseas Trade. 

Netherlands. — Compressed fibre boards are sub- 
ject to an im])ort duty of 5 [ht cent, ad valorem. 

New Zealand. —The import and export of tung- 
sten, its alloys and comrioiinds, are iiroliibited save 
with the consent of the Minister of Customs, us 
from March IS. 

Among the articles which have recently been 
classified for customs duly are aeroplane varnish, 
magnesium chloride, certain soap compounds, 
Aladdin dye, and spirit of pennyroyal. 

Panama. — The stamp duties on food pastes and 
soap have l)ecn abrogated. 

Portugal. — The surtax on the export of paper is 
withdrawn as from May 10. 

»S7. Vincetii. — With some exceptions the revised 
rales of import duties are reduced to those Im- 
posed by tile Customs Duties Ordinance, 1913, ua 
from April 4. 

United Btatcs.—A new General Import Licence 
“ P.B.F. No. 37 ” covers the import from all 
countries, except Germany, Luxemburg, Hungary 
and Bolshevist Russia, of all commodities with a 
few exceptions which Include pig tin, tin ores, con- 
centrates and alloys, nitrates of potash and soda, 
salvarsan and all substitutes and etjuivalents 
thereof. 

Manufactures of gold, the bullion value of which 
does not exceed 05 jier cent, of the total value, may 
be exported without Individual licences under the 
special licences applicable to commodities not on 
the Export Ck)n8enratlon List. 
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government orders and notices. 


EXPORTS. 

A general licence has been issued by the Board 
of Trade authorising the opening of credits on 
behalf of persons or bodies of persons in enemy 
countries. 

Exports of Leather —An oi)en general licence has 
been issued for the export of rough and waxed 
splits and of all upper leather produced from hides 
and kips to all destinations, except those siKicified 
in connexion with goods on List C. 

Qermany.—Thid Board of Trade has issutnl a 
licence under w^hich articles Intended solely for the 
manufacture of human food may be exported to 
Germany. 

Switzerland—JAcences for the export of food- 
stuffs on Lists A and B will be issued providing for 
consignment direct to the purchaser; foodstuifs on 
List C may now be sent direct to the i)iirchaser 
without application to the Export Licences Depart- 
ment. Goods not conslgnable to the Socldtd Suisse 
de Surveillance Economique (S.S.S.) need no longer 
be consigned to the British Lt'gatlon at Berne. 

Norway.— With the exception of goods on Lists A 
and B, all restrictions on export to Norway have 
been removed. 

Vzecho-t^lovahia.—Goodfi despatched to Czecho- 
slovakia should ill future be consigned (o the 
(.'ommission Commcrclaie 'J'l’liecko-Slovaque at 
Hamburg. 


IMPORTS. 


The President of the Board of Trade, after con- 
sidering the recommendations of the Consultative 
Council on Imports, has given the following further 
directions in regard to the prohibition of Imports : 

The restrictions on the importation of the follow- 
iny articles are removed:— 

Fine balances; spring balances; celluloid in 
sheets, rolls and rods; aluminium sheets, foil, 
circles, rods, bars, Ingots, angles, wire, tubes and 
strip; all hardware, not otherwise si^ecitlcally 
mentioned; peat moss litter; salt. 

The importation of the followiny articles is to he 
licensed only exceptionaVy as and when required : — 
'lectric incandescent lamps (i.e. ooniiilete lamp 
bui’ON with Qlaments), filament supports, contacts 
and 'iilK‘s; maniil’acMires of celluloid except sheets, 
roils and rods; manufactures of aluminium except 
sheets, foil, etc. {v.s.); pirfumcry and toilet pre- 
Iia rations. 


The importation of the fidJowiny articles is to he 
restricted as shown : — 

The present ration for tlie following painters’ 
colours and pigments (50 i)er eent. of IfilO Imports) 
Is to be maintained : - -Brilliant, bronze bine, chrome 
green and yellow, chromate of lead, copiht oxide, 
minium, oxide of tin, steel blue, Parisian blue 
powder colours, ro<l lead, vermilion. Bulbs for 
electric lamps aie to be admitted at. the rate of 
.iO per cent, of lORI imports. Gas mantles, gas 
mantle rings and supports (earthenware) are to be 
ndmltted at the rate of 100 per cent, of 1910 imports 
in quarterly amounts. Carbons for arc lami)s, 
cinemas and searchlights are to lx* admitted at the 
rate of 20 ix^r cent; of 1910 lmiK)rt8. 

Inji>ort Relaxations and 
Riven iu the Board of Trade Journal 


NEW ORDERS. 

Fertilisers (Suspeuslou) Order. 
Mav sn ^ Minister of Munitious on 

of fho A® operation 

Fertiliser Order, 1918; Sulphuric 
d Order, 1917^ Sulphuric Acid (Amendment of 


Prices) Order, 1918; Sulphuric Acid (Amendment of 
Prices) No. 2 Order, 1918. 

The Mica Control (Suspension) Order, 1919. 
Ministry of Munitions, May 30. 

The Food Controller has revoked Orders, issued 
in 1918 and 1919, dealing with the maximum prices 
for shredded suet, vegetarian butter and lard, oils 
and fats (compound), margarine, seeds, nuts and 
kernels, oils and fats. 


COMPANY NEW5. 


NEW PACOHA AND JAZPAMPA NITRATE. 

At the annual meet lug held on May 23, the 
chairman auuounced that the net output of nitrate 
during the past year was 535,000 quintals (quintal^ 
101-5 lb.), and the trading profit nearly £30,000, 
as against 527,100 quintals and £14.fi;M In 1917. 
No sales have Ix'cn effected since the armistice 
was signed; but it is believed that all Govern- 
ment stocks in Europe liave now been disposed of. 
High freights and the high cost of coal and stores 
will continue to handicap the position for a time, 
but there is little doubt that the inquiry in respect 
of next year’s cultivation will cause a revival of 
demand. The general proiluctloii in Glille Is now 
reduc(?d fo a basis of little more than two-thirds of 
tile 1017-18 output. 'J’lie comimny’s ottoinas have, iu 
common with many others, been shut down, but 
the raw material is still being wA. The company 
has f54,()()0 locked up in nitrate aud stores (capital 
£57,000 and debentures £0000). A dividend of 
30 per cent, has been declaTod, £10,000 Is placed 
to reserve, and £11,827 is carried forward. 


SALAU DEL CARMEN NITRATE. 

Speaking at the annual meeting on May 29, the 
clialrman, Mr. H. W. Sillem, said that he did not 
anticipate the good results of 1918 being rei>eat(Hi 
In 1919. There is practically no shipping available 
for the carriage of nitrate, and, so far as British 
tonnage is concerned, licences to load nitrate are 
l>eliig refused, steamers In Chile being directed 
(o leave In ballast to receive (‘argoes of foodstuffs 
and raw materials in other iwrts. Iu his opinion, 
Chilean nil rate Inxs not liing to fear from the com- 
petition /Of the synthetic product. The cost of 
production of Hie latter is understood to be very 
high, and it does not possess the same fertilising 
properties as the natural article. The net earnings 
in the past year amounted to £70,580, or £18^^ 
more than in 1917. The dividend for the year is 
20 per cent.. £20,000 Is set aside to reserve account, 
leaving £(>995 to be carried forward. The production 
iu 191S was 789,930 quintals, as against 01(5,180 in 
1917. In common with all nitrate producers, work- 
ing costs w'erc higher, but this item was more than 
olTset by better market prices. 


TARAPACx\ AND TOCOPILl.A NITRATE. 

Sir Robert Harvey, presiding at the annual meet- 
lug held on May 31, said that the directors had 
closed the oficlna on January 1 last, aud It Is not 
intended to rtxxpen it until (he present large stocks 
on the coast have been disjaxsed of; meanwhile 
raw' nitrate Is being extracted from the most dlflB- 
cult parts of the ground. No nitrate can now be 
sent from Chile to meet this season’s needs. 
Excellent new ground has been located, and when 
It is worked the plan will be adopted of keeping 
men in the callcheras all the year round and 
manufacturing each alternate six months. Refer- 
ring to the general situation, the chairman said 
that all nitrate has now to be sold through the 
Aeoclaclon de Productores in Chile, the ordinary 
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grado at 10«. ^(l., and the refined at 10«. 4ii. per 
(liilntal, f.o.b. Cniile. Tlie world’s demand, exelu- 
sive of Germany and Austria, is eoinjaited at 
2,0()0,(H)0 tons, so that when tliese countries come 
Into the market tla‘re should h(‘ no 
disposing of a normal year's output, say, .>,000, UUU 
tons. Stocks <m the coast, on May to, exct'eded 
2S,000,Ot)0 quintals, comi»are<l wilti a lauaual quan- 
tity of 1(1-17,000,000. , ^ , 

The gross i)r<)ti( for ltd" was £Sl,(>4o. compared 
with £7.1,470 in 1010; £10,000 is allocated to con- 
tingencv aeeouni, and a dividend of 10 per cent 
is declared, l.'aving £i::.1.:7 to he carried lorward 
(capital £200.0iM)). 

SAN J.OllKN/O NI'rUATK. 

This (•oinj>any also sliows inqu-oved results for 
tlie past y(\‘ir, (he gross protit i>eing £2.’), 000 against 
£17,000 (eaiutal £2l.0!)0), and the dividend is main- 
t.aiiaal ;il 2.7 per emit., lax free, d'he production is 
not given. Stores stand .at £20,100. .and tlmre are 
large slocks of nitrate. The (’ouqtauy's oticin.a is 
iK'ing closed down. 

Nkw ItKOlsrn.VTlONs . — lirilish JfjKsI nl'l\s (Unportt- 
iiun, hill., has been n'gisteiaai with ,a capital ol 
£0,0(K1,000 to acquire all the assets of llHtlsh Dyes, 
Ltd., and Ia‘vinst(dn, Lid. Tlu‘ tirst directors In- 
clude Dr. IbTbert I.evinsUun, Sir Harry^ I>. 
McGowan, of Kxplosiv(‘s Tra<les. 14 d., Mr. G. 1*. 
Norton, Mr. J. 4’urner, and two others to be 
api)ointed by the Hoard of Trade. As i)re\lousl.v 
announced, T.oi'd Mouhon is to be ch.ali’iuan. 

Almim hi/li> (uul No.'s, JAd.. sugar relim rs._ (4e.. 
has been regisleivd as a private conii)any with a 
c.aplt.al of £2.2.70,000. 


TRADK NOTHS, 


milTlSH. ' 

Jamaica in i917.-Tho IsMiid w.-is asenin vi«iy';l I'y 
a hurricane in 1017, and I lie '-roi'Vni;,' n r the 
•iflecteii. Tlie imiiorts were niulntatnod at the 
nLal level largely owiii? lo ,7 a'-'f o7 

Whereas in 1007. (^leat llritain i.royidwl 
the iniixirls aa aji'idnst -i'/te;, by the L.. ' • 

Great r.rilain only inovided 19r>% and the 1 nited 
states 701'^, Gn the other haial. tlie I nlted King- 
dom new lauen jis-:, Id- the "r 

acainst 210% in 1007, while the 8hare ot I, ^ 

States has fallen freiii r)7-2';';, to 2S-1','(.. { ' 

production for thi> year has Ix'cn a record (>iH, t e 
exiwrls aujonntinp; to :i2.nnn tons, or »>Ie he 
amount of 10 years aito when sufiar was 
staple of the eoloa.t . Three new susar fa toms 
have been provided for In St. t'atberine iiml many 
pnlieets for snear , level.,, .inetils are Ivina aelively 
considered by idanters an.l caialalisls. < .aisidti- 
able interest is now beina taUen in tlie aronmi: of 
Improved eaiies. The eolira Indusliy \yas eMeii.le. 
dui-ina the year and drylna rdants^are beina eree <■ 
in Inereaslna nnmber. Allowina for mils waiverled 
l”to eoiira. the total exports were :i( ni.lllon tints 
and would have been arealer bill for llie Iniiih.ine. 
Very aoo<l prices were oblaincd for bides, oianae 
oil and honey, and iilmento made a aood rei'overy. 
The anbstant.ini sum of fofO.OliO was .ibl.iined foi 
lo^vo^l and Its extracts. The sisal plantation Is 
pr^aresslna and the imisis'ets are most 
The work . if the I>e,.nly Island ('henilst shows a 
deelde.1 increase, 1198 samples hayhj^a Ipn < ealt. 
With a8 against 0S.S in the previous year.-(Co?. Jfep., 
— Anv. No. h80, Fch., 1919.j 

Gambia In 1917.— The total value of the import 
into this colony was prenier- by _ £218,^7^tlmn 1^ 
1910. The' Xlnited KiBgdom €bntinued to be the 


elilef source of supply, accounting for 58% of the 
imports as compared with 41% in 1914. Importa- 
tions from France have dropfxfd from 22% to 12% 
in the Siinie period, and those from the British 
Goloiiies from 20% to 19%. The value of exports 
increased by £410,0(i;L The i)rlnelpal articles were 
ground nuts, hide.s and palm kernels. The ground 
nut crop was ;ihov(‘ the average, 74, .‘100 tons Mng 
shipped as ag.iinst 40, .‘100 tons in 1910. Of the total 
crop, 7.7% went to Great Britain. Owing to the 
great mortjillty among cattle the export of hides 
const it u((‘d a record at 101,120, v.alued at £t78,9r)l; of 
the.se, <4i\‘at Bril a in imi)orted 97*9%. The exi>ort 
<»f palm kermds decreased from 009 tons to r),'12 tons. 
Of tlK‘ total exi)orts, 79% went to the United King- 
<|om and 1S'’7 to France. — (Col. Rep.— Ann. No. 979, 
lAh., 1919.) 

FOUIOIGN. 

The Japanese Dye Market.— It apiKMis probable 
(bat licence's will sliuidly Ik* issued for the importa- 
tion of dyeslufis into .Japan. Home production does 
not .s(‘cm to have been nearly sulficient to meet tlu 
demands; thus it is estimated that while ]U*e-wai 
impoits ol dvestull’s wc'ie vjihicd at £900, (M)0 pel 
aumim. the total paid-up eapltal in the Japanese dyf 
mamifaeluring liriiis Is £040,000. The (’ommit tee ol 
tlic Diet has becui asktal to eonsidc'i* a sclieme for 
(‘siahlii^liliig faelorit'S on a largt* scmU' from which 
iiuilorials could l>e distributed to smalh'r factories 
who could produce linislied dyes. Although it 
.•il)|)cars douhtfiil if Jai)an can coiniKde with lOuropf 
and .‘Vmerlca except under the pi’otectiou of a tariff, 
llic .•igitation for Increased Import dulies hat 
app.iroidiv not altaiued its obj«‘Ct. — (Rd. of Tradt 
d.! Muf/ 22, 1919.) 

Market for Chemicals and Drugs in Puerto Cabello 
( Venezuela).- Then' Is lit lie demand for industrial 
chemicals ill Puerto Uahello, but drugs am^ 
uiedieiues are eonstaiitly required. Tlie imports ii 
melrie tons during 1910 and 1917 were, respectively ; 
--Acetic acid 24*1, 10*9; siilpluiric a(*i4l 21*0, 121*0; 
anhydrous auuuouia .70*7, .19*7; carbon dioxide 111*1 
100*0; ealcium oarbidi' tl79*4, 219*9; disijit(‘ctiin(h 
‘>07' 1 1 .jT 3; drugs, medicines etc. 700'5, 1003*3 

soda, caustic and ash 0;i7 0, 707'8; soda silicate 237*9 
:)r)0*4; (luiniiie 0'.7, 9’0. 

The soap and caudle industry alone diixmds con 
siderably on imports, hut d certain amount o 
cjuistic ‘ soda is used in oil refining. Llquic 
.‘iiumouia is eniploy(*d lor rc'frigoration and liqiiic 
<*arhon dioxide for earboiiateil drinks; calciuu 
carbide is iMir<*has('d in diminishing quantities oi 
neeount of (‘leetric llglit installation. Colton dyei 
ejune orlgiiiallv from Germany, but now the Unite( 
States controls the market. Tliere are smal 
imports of tanning materi:ils, native woods belni 
clfu'fiy employed. The drug trade is luqxu'taiit am 
the consuim'i* i>ays Ijeavily; imporUxl and local pro 
ju’ietary iuedicin(*s find ;i read.v sale. Quinine 
PjKsoni and Glauber’s salts, hiearhonate of soda am 
ilislufectants an* largely sold. 

(Peat Britain, France and Germany supplied mos 
of (he elK'iuieal imports iH'fore the war, but it 1 
el.'iimed that In 191(;-1917 the United States snpplic'i 
7:{ per eent. IMost of these imports are mad 
throiigli about six large drug houses.— (U.>S. Com 
Rvp., April 12, 1919.) 

Alcohol Production in Cuba— Efforts are uov 
b(>lng made to establish ten up-to-date plants for th( 
iiianufaeture of nleohol from molasses. Abou 
40 gallons of molasses result from the i)roductioi 
of a ton of sugar, and this quantify yields 1(5 gallon 
of good quality aleohol. Tht* estimated sugar pro 
duetion in Cuba for this senson Is 4,000,000 ton? 
Tlie following figures show the export of 
during recent years (gallons) 1912, 

1933. (50,952,743 ; 1914, 84,052,997; 1915, 1Q1,216.C79 
191(5, 1^,590,469. Tli6 proportion of tliefie oiport 
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going to the United States has gradually Increased 
until in 1910 it amounted to 90 per cent. Alcohol 
has been exported from Cuba In small quantities 
for several years past; the amount increased 
greatly in 1916 when over 2^ million gallons was 
exported. — (U.S. Corn. Rep., April 35, 1919.) 

The Varuish Market in Italy.— The time is very 
opportune for the lutroduotlon of varnishes into 
Italy, the market being very bare. The trade was 
formerly in German hands. The following quanti- 
ties wore Imported during the first nine months of 
1918 (kilograms) .‘—Alcoholic varnishes, all from the 
U.S. A., 438; non-alcoholic vaniishes containing 
mineral oils : Great Britain 12,348, France 3740, 
U.S.A. 930, Australia 198, and Sweden 100. All 
other varnishes : France 4027, Great Britain 64, 
U.S.A. 087.— (U.*8. Oorn. Rep., April 30, 1919.) 

Italian Perfume and Essential Oil Industry.— This 
Industry has of late years been a source of profit, 
and it is now receiving Governmental encourage- 
ment, a decree having just been passed exempting 
the land and machinery used by these trades from 
a number of taxes and duties. In 1917 the out- 
put was 30,000 kilo, of mint essence, 2500 kilo, of 
essence of lavender (Piedmont and Liguria), 400 
kilo, of thyme essence and 200 of myrtle (Sardinia). 
The value of the exports in 1913 amounted to nearly 
£500,000, the chief essences in order of value Ving 
lemon, l)ergamot, orange and mandarin.— (Bd. of 
Trade J., April 10, 1019.) 


REVIEWS. 


COLT.OIl) CHEMISTRY. 

First IIeiort on Colloid Cukmistry and its Indus- 
trial Api’Lications, 1917. Pp. 80. {London: 
British Aiiffociation for the Advancement of 
Science, 1918.) Price 2s. net. Second Report 
ON Colloid Chemistry and its General and 
Indtjstriai. Applications, 1918. Published for 
the British Association for the Advancement of 
Science by the Department of Scientific and 
Industrial Research. Pp. 172. {London: II. .M. 
Stationery Office, 1919.) Price Is. Gd. net. 

When Graham, more than fifty years ago, carried 
out his classical researciies on dlllusion and dialysis, 
and directed attention lliereby to the existence of 
apparently homogeneous mixtures which difl'ered 
in their behaviour from ordinary solutions, he laid 
the foundations of a iu‘w brancli of physical and 
chemical science. Altliough, for a considerable 
tliiie, the study of these apparently liomogeneous 
mixtures or colloidal sols, as Graham called Ibeni. 
attracted comparatively little attention, their im- 
portiinco, both for physical theory and for industrial 
practice, 1ms, in recent years, become increasingly 
recognised, and the siieeial literature which lias 
grown uj) around the suliject of colloids has already 
attained a very considerable volume. And the 
volume is rapidly increasing owing to the growing 
number of invostigatrms, both in pure and applied 
science, who have taken up the study of the many 
problems which colloidal matter offers for solution. 
So rapidly are the experimental results accumulat- 
ing, so widespread and varied is the rdle which col- 
loids play, that it is already lieoonilng dlfflcult to 
mhstor all the facts and to bring the widely diverse 
flelds of investigation into due co-ordination. The 
difficulty also Is Increased by the fact that the soil 
is still largely virgin, and that, owing to the lack of 
guidance by well-established theory, the digging and 
delving have been carried out In a somewhat hap- 
hazard manner. The appointment, therefore, in 
1916, of a Comralttee of the British Association 
with the object of compiling Information regarding 
the advances which have been made In capillary 


and colloid chemistry with special reference to in- 
dustrial processes,'" was a step of really great scien- 
tific importance; and the two reports which that 
Committee has already Issued will undoubtedly re- 
ceive the welcome whlcli their excellence deserves. 

The subjects dealt with in these two reports are 
arranged on the twofold basis of colloid proiiertles 
(c.fiT., viscosity, adsorption, iieptonisation, etc.) and 
technical processes, and this method of classifica- 
tion has much to commend it. Any overlapping 
wdiich Is thereby involved Is really an advantage, 
for it has the merit that it becomes po.ssible not 
only to write a connected account of the advances 
made in the investigation of certain jiroperties but 
the close interconnection between selentliic prin- 
ciples and technical practice is rendered more evi- 
dent. Incidentally, the necessity of greatly 
strengthening the i>urely scientlllc basis of many 
industrial processes iKiCoines a i (parent. 

In the first report, the viscosity of colloids is dis- 
cussed by E. Ilatsehek In a brief manner, but a 
comprehensive bibliography of literal ure published 
during and after 1912 Is api^'iided. In subsequent 
sections of the report the following technical pro- 
cesses and applications generally are treated : — 
Tanning; dyeing; fermentation industries; rubber; 
starch, gums, albumlu, golallu, and gluten; 
oimienta; nltro-celhiloso exploslvi's; celluloid; jdiy- 
slologlcal and biochemical subjects. Of these re- 
ports, those on “ Colloid Chemistry and Tanning,” 
by IJ. R. I'rocter, and on ” Gonyal Review and 
Bibliography of Dyeing,” by C. E. King, wifi arouse 
siieclal interest. In the trealment of hides the well- 
known proiHjrty of the golatin-llke colloids of swell- 
ing In dilute acids and of becoming dehydrated by 
salts Is made use of in the process of ” pickling,” 
whereas in vegetable tannage the fixafloii of the 
tannin npi>oars to ho due to an electrical attraction 
between the positively charged hide and the nega- 
tively cluivgod colloidal tannin. 

The second reiiort Is a document of still greater 
interest and value than Its forerunner. Here are 
given excellent short accounts of the present posi- 
tion of our know'ledge regarding i)ei(tisntlon and 
precipitation; emulsions: the Llesogang pheno- 
menon; electric endosmose (katai»lu>resls), both 
in its scientific and technical aspects; colloid 
chemistry In the textile industries; colloids in agri- 
culture; sewage purification; dairy chemistry; col- 
loid chemistry In physiology; and administration of 
colloids In disease. The livst of subjects dealt with 
will give a sufficiently impressive Idea of the iienetra- 
tion of colloid chemistry inlo numerous and widtdy 
diverse branches of science and technology. With- 
out exception, all the reviews ar(‘ well done, and 
one’s confidenee in their reliability is strengthened 
by the fact tliat the authors are all recognised autho- 
rities, encli in the si)eclal department with wdiich 
he deals. It is, perhaps, tlie writer’s own interests 
that prompt him to select for spe<'lal mention the 
report on Peptlsatlon. by W. D. Bancroft, and Col- 
loid Chemistry in Physiology by >V. M. Bayliss. Both 
reports aixi excellent, and place tlie relevant facts 
in due order and persi)ective. Neither Is a mere 
lrai>ersonal summary of work done or theories ad- 
vanced, hut fi*eshne8a and vitality are Imparted to 
each by the general |)ersonnllty and vlew.s of the 
writer. The excellent account by T. R. Briggs of 
Electrical Endosmose and 11 a various Industrial ap- 
plications will be read with much interest by many, 
who will also not fail to note the aiiUior’s somewhat 
restrained appreciation of the alleged merits of 
” electro-osmosis ” for the de-watering of peat and 
clay. This section is especially valuable owing to 
the list of patents appended to the report. At a 
time when the textile Industries are setting up Re- 
search Institutes the review of ” Colloid Chemistry 
in the Textile Industries ” by W. Harrison Is very 
opportune. On reading this review one is impressed 
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chiefly by the large field (ft investigation which still 
remains to be cultlvatetl. 

The two reports of the Committee on Colloid 
Chemistry, and more esiK^cially the second, deserve 
to be read by all students and workers whether In 
pure or applied chemistry. Industrial practice, it 
must be confessed, is at present considerably in ad- 
vance of onr knowledge of the underlying principles, 
and It is tlierefore greatly to be desired. In the 
interests of a more rapid and economical industrial 
development, that ihe theoretical foundations of 
colloid chemlslry should be strengthened. The re- 
ports before us, and those which will doubtless 
appear In the future, will do much to stimulate 
activity in this direction, and the Committee of the 
British Association responsible for their publication 
deserves the warm gratitude of all students and 
workers in the domain of colloid chemistry for the 
valuable service they hav(‘ rendered to science. 

Alexander Findi.ay. 

ALSATIAN POTASH. 

Les Mines en Alsace- Ixjrraine. L’Industrie de i.a 
PoTASSE DE I.A IIaute-Alsace. Rapport par 
M. Felix Binder. Dae. 1917. Pp. 94 and 3 
7nap8. {Paris: Minisi^re de la Guerre.) 

Although it is dlflicult to regard this report as 
other than pure propaganda, it is nevertheless pro- 
paganda in a good cause, and scientists and indus- 
trialists everywhere (outside Germany) will be 
grateful to the author for compiling so readable a 
statement of the case. 

In the autumn of last year M Paul Kestner read 
before the Loudon Section of the Society of Chemical 
Industry a highly important paper, which rightly 
attracted much attention, upon the significance of 
the Alsatian potash-dei)oslts in relation to the terms 
of peace (this J., 1918, 291 t). Sinc-e then it may 
be said that the German monopoly of potash has 
been for all time broken. ‘ Mo.st of the information 
put forward by M. Kestner is included in 
M. Binder’s reiK)rt, and It is therefore unnecessary 
to do more tlian summarise it. M. Binder is 
thorough in his treatment of the potash question. 
He descrll)es the lilslory of the deposits in both 
Stassfurt and Alsace, and In assessing the resources 
and value of the latter, he emphasises their freedom 
from salts of magnesium. A brief account of the 
remaining world-supplies is glv'eu, and the remarks 
upon the Abyssinian deposits will Interest thosi^ 
who have Ix^en puzzled by the contradictory reports 
of the peculiar resources there. He states (or 
quotes) the view that they have arisen from the 
evaporation of hot solutions, i)resumably of 
“ Juvenile ” or deep-seated origin. 

Reverting to the Industrial asi>ect8 of the ques- 
tion, the author proewds to recount the work of 
the Kall-S^ndlkat, Ihe growth of the u.se of potash 
in agriculture and industry, both Inside and outside 
Germany, and the control and allocation of sales. 
It is noteworthy that, of the ir»5 mines participating 
in the output before the war, the Alsatian mine 
Amdlle I had 11S82 thousandths of the total pro- 
duction allocated to it— a proi>ortlon almost equal 
to that of the largest of the North Gtu-man mines. 
This bears witness to the Importance and 
quality of the Alsatian contribution to the imtasli 
supply. The “ Kux ” system (=mine shares of 
3000 to 5000 marks) is described by the author, and 
reference is made to the “ prtash war ” of 1909, as 
well as to the difficulties expt^rienced in the attempt 
to hold a balance between taxing the potash and 
increasing its adoption in agriculture. 

M. Binder gives full economic details of the 
Alsatian mines, both those under Fraiico-Alsatian 
control, which fonned only a small proportion of 
the total, and those worked by German capital. 
Following a short account of their exploitation by 
the enemy, M. Binder proceeds to whafmay perhaps 
be considered the crux of the report, namely, their 


exploitation in the future under the r^pime of 
France (written, it should be remembered, In 1917). 
The water and other communications of Alsace 
with France, Switzerland, Italy and Spain are con- 
sidered, and the hope expressed that the last three 
countries will become clients. More difficulty, on 
(M:*onomlc grounds, may be experiena^d In displacing 
German potash from other European countries, but 
the author hopes (and his hope will certainly be 
reali.sed) tliat preference will be given in Britain to 
Alsatian potash. The importance of the North 
American ever-growing market is emphasised, and 
is followed by details of American consumption of 
potash, and of American exi)orts to France and 
Germany. A plea then follow\s for the retention of 
Alsace by France and for the support of American 
capital to assist in developing the Alsatian deposits. 
The first part of the plea may now be regarded as a 
fait accompli. Is it too much to ask that not only 
American, Imt British capital may be invested In 
the restored provinces? 

Tile report is accoiiipanicd by an appendix by 
M. Eccard uiion the financial arrangements to be 
esiabllslied for the Alsatian mines, by a short 
bildiograpby, and by three useful mai)s. It Is 
clearly, simply and yet concisely written, aud the 
autlior may be coniially congratulated upon the 
results of his labours. 

B. G. H. Boswell. 
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The Chemists’ Year Book, 1918-19. Edited hy F. W. 
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REVIEW 


PRODUCTION AND SUPPLY OF SUGAR 
WITHIN THE EMPIRE. 


Early in 1937, a ('ommlUct; was apiKiinled by tlio 
Loudon Sectldii of (he Society with the following 
terms of reference : — 

“1. To prepare an uecount of the pre-war sugar posi- 
tion as n gards (a) Production, its amount and 
natuie; (b) Consumption, itsamouut and nature, 
and (c) 'I'ho quantity, nature, and source of the 
sugar imported and exported, of each unit of the 
Hrit.sh Empiie. 

2. To ascertain the economic sugar pi'oduclng possi- 
^ bilitiCH ot each unit of the British Empire. 

3. To report on the most likoiy localities for increased 

supply, us well as on the kinds of sugar icquirod 
by the various ooiiHUmere tiirougUoul tlie British 
Euipire. 

4. To make such technical suggestions as may appear 

of use to the development of the industry.” 

Thti (Jomniitt.co, the formation of which subse- 
(liieutly received the assent of tht‘ ('ouncil, consists 
of mtuiihers of tlie Society, and etuTaiii co-opled 
c‘xp(U‘ts in different branches of fechnology, that is 
to say, tltose Interested in th(‘ production and 
rt‘finlng of sugar, as well as otluT tiades employitig 
sugar sucli as eonfeeliouers, preserve manufac- 
turers, and brewers. 

The members of the Lommitfec^ now include the 
following ; " 

Sir George lleilby, Mr. II. F, lUair, Prof. M. J. U. 
Dunstau, fc>ir Richard Carton, Mr. 'i\ II. P. ileriot, 
Ur. (C A. Keane (ex otlUio); Mr. Artliiir U. Ling 
((’Ijairman of tin? t.'omiuiltee) : Mr. J. W, Mac- 
donald, Mr. (L Malliieson, Mr, (■. Sandbaih 
I'arker, Mr. .T. Ph'kering, Mr. U. Uohm'tsoii, Mr. 

F. I. Scal’d, Mr, (iOiiis Souclion, and Mr. A. J. 
Yorke. 

A schedule of (nu'stioiis lias hetm addre.ssed to 
lh(' various Dominions, Colonle.s. UeiieiKhmcies, and 
Prof.eetoiates of tlie lOmplre, and I lie reidies to tliese 
being now comphdt', if is proposed to bring a report 
iH'fore tlie annual giuu'ral meeting of the Soelety 
next: month. t)ii lliis occasion, a eongri^ss on the 
supply and production of sugar witliin the Empire 
will 1 k‘ held at Clothworkers’ Hall, Mincing Lane, 
on VVedno.sday, .Inly lb, at 10. .‘{0 a.m. 1 p.m.. i 
m!m! from p.m.— p.m. The Earl of Deiibigli lias | 
consented to preside ovi'r the meeting. . ! 

Probably no other article of dietary has .shown 
such a marked increase in demand during reo<‘nt 
ilccades as sugar. It is a signilieaiit fact that the 
llriti.sh Empire extwds all otiier eoniitries in the 
intMliietlon of sugar, whilst the United Kingdom, 
wlilch liolds tlM‘ second place In the world as n 
consuimm of sugar, Imports more than 90 ikt 
cent, of this ^•ominodity from foreign countries, 
Refore tin* war, the majority was derived from 
Europe, lor the most jiart from Germany and 
Austria. 

The i>ossihiliti('s of e\t<‘iiding the prodncilou of ! 
sugar within the I>rilish I’fiipli'e are enormous, .and 
from (lie data obtained by the Committis* llnme 
can l)e no doubt that AvUh imiu’ovcil na'lhods of 
enltlvution and mannfa(*lure, the Emidiv e;in lie 
made self-supporting ns regards sugar, whilst 
the possibility is not excluded that it might 
also supply many more count rI(‘S than it doi's at 
pres^mt. 

The chief part of the Commlft(H'\s work has been 
directed towards the prohltun of increasing and 
developing the supply of sugar in the Rrltish 
Empire b(\vond the seas. The bulk of this sugar Is i 
derived from cane. In addition to this however 
ihe possibility of producing sugar from beet In (he 
United Kingdom has not been overlooked. The 
Committee Is In possession of much data on this 
subject, and Its collation should lead to a final 
answer on what has been hitherto a vexed 
question. 
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RECENT IRON'ORE DEVELOPMENTS 
IN THE UNITED KINGDOM.* 


Whilst the basis of the prosperity of a country 
is admittedly agriculture, Its industrial growth is 
founded on mineral resources, and its participation 
in the world’s markets is eliletly deiiendeut on 
the extent to which these raw materials can be 
apjilied to home manufactures. 

It is true that tlu‘ first liistorieal reference to 
tills country mentions the exiiorl of I in from Corn- 
wall and that Great. Ilritain’s ju’oductlon and 
<‘xport of copiK'p in the early part of the 39th ecu- 
tiiry were the largest in the wanld; but for its 
modern industrial iirc-eiiiineiice it is ind(?btcd to 
its coal and i roust (me. 

Tlie eheaii manufacture of iron and steel In this 
country was greatly aided by Hk' itrovidential dis- 
pensation that thc‘ ironstone wa.s so closely a.sso- 
eiated In nature with (lie fuel naiuln'd to smelt 
it that the factor of transportation was practically 
eliminated. Rut tlie gradual exhaustion of the 
richer blackbaiids and elay-i?-«ii.stones of the Car- 
bonif(Tous formation, and the* iiitroduetion of the 
Acid Ressemer process of sbM'l manufacture, which 
requires a pure ore free from iiliosplionis and sul- 
lihiir, made it ncces.sary to find otluu* souroe.s of 
iron-ore supply. For many years tin* Unitoil King- 
dom has been depimdeiil, for of the iron-ore 
n.seil ill its blast-furnaces, on fondgn countries. 
I\>reigu ore plays even a bigger ro/c than at first 
sight, ajipears, since it averages 50% Iron as against 
an average of ^30% for lioiiK* on‘.s. ’J'he imix>rtation 
of hematite, rich in iron ami low in iihosplioriis, 
from 8pain and the Mediterranean, has built up 
the big iron industries (liat are engaged in the 
manufacture of steel by tlu; acid iirocess in South 
AVales, on the North-West Uoasl. on the North- 
East Coast, and in Scotland, where tlie ports of 
Farditf, Fort Talbot, Whitehaven, Rarrow, Middles- 
brough, Newcastle and the Clyde, situated in close 
proximity to an ample sniqily of labour, enable 
foreign ore and native coal to be easily assembled 
and cheaply handled. 

Flieai) water-tran.si>ort is the basis of the success 
of the imiiortniion of foreign or(‘. Its imiiortinice 
may he Illustrated by the development of the 
great iron and steel industry of tlie I'nited States. 
In that country the ore Is brought in 30,000-ton 
boats from the north end of Lake Superior, where 
It occurs In great abundance, to Fhicago and Pitts- 
burg, where there are ample sui»plles of fuel and 
labour. In 1910 as mncli as 01 million tons of 
iron-ore was conveyed in this manner. 

In I lie case of tlie I'nlted Kingdom, ocean-trans- 
port vas found to liave its drawbacks when the 
war broke out: and the scarcity of sliip-toiiiiage, 
which re.snltcd from the activity of the enemy 
sulanarines, raised the cost of iinpcned ore from 
about Un.'f. (at wliieh Rest Rllbao ore nil<*d in 
Rrillsh ])orts In 1911) to an actual price of over 
£G i>er ton, allhongli, under the cloak of Govern- 
ment subsidies, it tigun*d at a lower level. At one 
[leriod of the war the su]>]>ly from these sources 
threatened to Ix' cut ntf altogetlier. 

To nux't this situation an liiereastHl development 
I of the Jumssic ironstones of this country was 
decided on. Tlie.se ironstones, although abundant 
and cbeajily worktal, an' what the Ironmasters term 

lean,” that Is to say they are low^ In iron, averag- 
ing only 2S%, of that nu'tal. Moreover, they have 
a high phosphonis and snlphnr-conteiit and, for the 
j most part, are rather siliceous, 
j In this place It may be well to recall that there 

i • A lecture delivered by Dr. F. H. HetcJi at the Royel 
I School of Mines on May 27, 1910. 
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are two classes of steel, which are named “ acid ” 
and “ basic ” respectively, according to the process 
used in their manufacture. Acid steel is produced 
from hematite pig-iron, practically free from phos- 
phorus and sulphur, in furnace's provided with a 
siliceous (or acid) lining. Basic steel, on the other 
hand, is produced from pig-iron containing both 
these injurious ingredients, which are removed in 
the course of manufactnn* by means of a basic lining 
to the furnaces. The large increase in the i)rodiic- 
tion of i)hosphorie oies was rellected In the in- , 
creased output of basic steel. 

This increased prodiu'tion raised many difficult 
])rol)lems. In the first place it nect'ssltaled a 
dllT'erent melallurgieal treatment, involving, as 
already explained, the substitution of basic-lined | 
steel furnaees for those of the acid type, witli i 
consequent increased supplies of suitable refrac- I 
tory materials. It also involved largo addilional 
supplies of fuel for smelting and of limestone for 
tluxing the ore in the blast-furnaces. Difflenlties 
Jirose with regard to th(‘ su])ply of magnesite and 
magnesite bricks. Prior to the oiitluvak of war th(‘ , 
magnesite brick industry was almost wholly In the | 
hands of the Austrians. The Austrians ])ossess in I 
tlieir own country ext<‘nsive deposits of mngnesib' ! 
ix'culiarly suited for briek-making. and they have ; 
devoted both skill and money to the perfecting of , 
their products, with the result that before the war i 
they commanded i)raclieally the entire custom of i 
the steel trade of this country. To make up for the : 
loss of this Austrian material, arrangenK'nts were i 
made by the Ministry <tf Mmiitions for the maim- 
fncture in this eonntry of magnesite bricks, and 
th(‘ raw material was obtained from Euboea in | 
(iiveco and from Salem In Madras. To furnish 
the required dolomite and limestone new quarries 
W’ere opened up in this country. 

With regard to labour a new snp})ly had to be 
found not only to work the iie\v (piarries of iron- 
stone, liint'stoiu'. dolondte, V'tc., but also to build 
railways required to open tluun \ip, to erect exten- 
sions to existing ])lant, to man the new works, to 
re-llne furnac<*s, tdc., and this in face of the inces- 
sant and urgent calls of tlu' Army to fill the gaps 
in the fighting line*. Considerable use w’as made of 
prisoner labour. The ditnculfy with prisoners was 
to induce them to work. On account of the Army 
regTilations work could neltluT Ix^ compelled Iw 
force, nor by a reduction of nit Ions. The difficulty 
was overcoiiK' by the introduction of iilece-rates; 
but only to a limited evteiil, as there was no out- 
let for surplus (‘aiaiiiigs in ihe canteens, food- 
supplies having been eut dowui on aecoiint of tli»* 
general food sliortagiu The lack of quarry 
men led to active steps being taken in respon.slhle 
quarters to sniiplement and to increase the efficiency ‘ 
of manual labour at the quarries by the i»ro- i 
vision of mecliaidcal appH'inces for slrijqiing, break- j 
Ing and loading the ironstone. In lhe.s<; open- I 
workings, the out]>u(, per man employed varies wdlh 
the thickues.s of Mu* iron.stone lied, tin* amount of | 
cover to be removed, the use made of mechanical 1 
appliances, and the condition of the weather. Tin* 
W'eather materially affects the output, esiiecially 
w'here hand- labour Is concerned. From r(‘fiirns 
made to the Mlril.-^lry of Munitions In December, 
1017, it appears that the average output in the 
Midlands per man erniiloyed was b tons per shift, 
and that it ranged from S tons, where hand-labonr 
was alone employed, to ov(?r 15 tons where mocha ni- 
t'al excavators were In use under favourable eon- 
dItlon.«. The actual saving of manual labour which 
resulted from the Inslallation of me<*hanlcal plant 
In the ironstone quarries during the war is esti- 
mated to have been equivalent to over e^OOO men. 

The Jurassic Ironstones have a wide distribution 
both In this country and on the continent. In 1913 
Qormany mined, in Tiorraine Luxemburg, 


28 million tons of Mlnette ores of Jurassic age, out 
of a total production of 30 million tons of iron- 
ore, while she imported in addition 3,800,000 tons 
of the same ore from Briey. Without the Lorraine 
iron-oie basin, which she took from France in 1871, 
Germany would have been unable to go to war, 
and she took care to secure the rcimilnlng portion 
of the field (i.c. the Lougwy and Briey basins) soon 
after the commencement of hostilities. One of the 
best guarantees for future peace is the provision 
in the Beace Treaty that no portion of this iron- 
ore field shall remain In German hands. 

In England the Jurassic formation stretches as 
a broad band from the coast of Yorkshire to that 
Donset. The ironstones occur on four dltfereut 
horizons : — 

THE .JUKASSIC IRONSTONES. 

Name of Imu- Position in .lurassio 
stone J3o,l System Wliere worked 

WesM)ni-y and Corallian ... Not yet w-orked 
Dover for iron 

Northampton Lower part of Rutlandshire and 
Ironstone the Inferior Northanipton- 

Oolite shire 

Marlstonc Up[)(*r [)art of Cleveland in 

• the Middle Yorkshire, 

Idas South Lincoln- 

shire, Leices- 
tershire and 
Oxfordsliiro 

Frodinghain Middle ])art of North laiicoln- 

Ironstone the Lower shire 

Lias 

The Corallian ironstones are at present not 
worked as a source ol' Iron, although the Westbury 
IxmI is (piarrletl for us(* in the lairificatiou of 
llliimlnating gas. In the Kent coalfield a bed of 
oolitic Ironstone, ](> feel thick, has been cut in the 
.shaft of Mu* Dov(*r Colliery, at a (lei)Mi of 5iK‘l fet‘l 
from the surface. This stone contains, as mined, 
of iron, 15% of silica, !l% of lime, 0-45'^', , 
phosphorus and 0'0r)% of sulphur. With n'gard to 
mechanical condition, it is rather friable and may 
have to be sint(‘r(xl or briquetted befoi’e use in the 
blast furnace. On account of its favoniable situa- 
tion in a coalfield and on the si‘a-board it is most 
prol)ald(* that steps will be taken to w'ork this 
deposit in the near future. 

The other Jurassic irons! onc'S are all w^orked : 
and in V,)M accounted for over 80% of the total 
output of Iron-ore in the Unitixl Kingdom, tlje 
rein.'iiiiing 20% being nu'ide up of lu'niatite mined In 
Cninlx*rland and linneashire (10’%). blackband and 
clay-ironstone mined in Mu* English and Scot<*h 
coalfields (8%) ami sundry ores mined in Wales, 
Forest of Dean, Devonshire, Weardale and Ireland 

(n%). 

Taking Mu* Jurassic ironstones in descending 
order the pro|x^rMon in which Mi(*y were worked 
Mn relation to Mu* total ]u*oduclion of Mu^ United 
Kingdom) in 1017, and their iron-content are as 
showui In the table : — 

Table shonunff relative prndiietion and irov -content 
of the JnraHHic IrouHtoncH. 

Rtttla to Ave rage -iron- 
total uroduc* conhmt 


Ironsmne tion (ax mined) 

Per cent. Per cent. 
Inferior Oolite (Northampton 

and Rutland) 21 ... .32 

Middle Lias (Cleveland) ... 02 ... 28 

Middle Lias (Bouth Lincoln- 
shire, Leicestershire, and 

Oxfordshire) 9 ... 26 

Middle Lias (Haasay) 0*6 ... 23 

Lower Lias (North Lincoln- 
shire) 18*0 ... 23 

80*6 27*6 
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The average composition of the different Jurassic 
ironstones is shown in the following table 


Table showing average analyses of Jurassic 
Ironstones as received at the works. 


Fe 

laforlor Oolite 
^Nortliainptuii) 
Per cout. 

32-5 

Middle Lias 
(Cleveland Var) 
Per cent. 

28-1 

Middle Lias 
(Lclcoater 
Var) 

I’er cent. 
26-2 

Mn 

0-24 

0-41 

0-23 

8i0.2 

11-7 

11-8 

10-9 

AWj 

6-1 

10-2 

8-0 

CaO 

2-7 

4-7 

9-6 

MgO 

0-4 

3-5 

0*6 

8 

0-10 

0-26 

0-11 

P 

0-60 

0-47 

0-25 

Water(coii 
bined) . 

15-2 

6-8 

16-4 

Fe 

Middle Lias 
(Oxfnrds'hiro 
Var) 

Per cent. 

210 

Lower Lbis 
(Frodingham 
Slone) 

Per cent. 

22-7 

Coral llan 
(Dover 
Colliery) 

Per cent. 

33 

Mn 

0-27 ... 

0-90 

jC— 

HiOj 

10-2 

8-1 

15 

AlA') 

7-6 

51 



CaO 

12-2 

18-2 

9 

MgO 

8 

0-1) 

FO 

— 

0*C6 

O'K) 

0-05 

P 

0-23 ... 

o:u 

0-45 

Water(com- 
bined) ... 

15-0 

10-7 

— 

77/c Northaniptun ironstone is, in general, high 


Ill silica and lew in llnic, and coritaiiiH 0*1% of 
sidpliiu’ and of iihosphoius. In iuirt, It is 

smidlxal locally wiMi llnicslonc or with lliney iron- 
ston(‘, obtained in the district, to neutralise its 
siliceous character. Some is sent to Frodinghain 
and some to JJlddlesbrongli for smelling with the 
ironstones of those districts; bat the greater propor- 
tion goes to furnaces in the coaliields of Stun'ord- 
sliire, Derby and Not I ingham, South Yorkshire and 
South Wales to be smelted in admixture with the 
calcareous t)la(‘kband and clay-ironstones of the 
oal-measures and with taiecinder. 

I he Vic vela nd iron stone Is also siliceous and 
rtajiiires lime to Ilux it. It is high in alumina and 
sulphin' and this feature militates against its use 
for making basic jiig-iron, since the alumina- 
content makes It diflicailt to carry snllicient lime in 
tin' slag to ensure the jiroduction of a basic pig low 
in silicon and sulphur. To jirodiico a suitable pig 
a considerable proportion of ores low in alumina, 
mainly of foreign origin, has to be added to the 
furnace charge*. Hut, by using molten metal dinad 
from the blast furnace and desiliconising it In a 
mixer, basic oiien-laxart.li steel can be made from 
Dli'veland ores without admixture with foreign 
ores. 


The Frodingham ironstone almost invariably con- 
tains suflicient lime to l)e iluxetl without the nddi- 
llon of limestone. It also carries alxnit 1% of 
manganese and can therefore be smelted witliout 
the addition of mangaiiesi' on*. These self-fluxing 
jiropertles make it a most valuable ore, In spite of 
its low iron-content which averages only 22%. The 
sulphur-content is O l(i% and the phosphorus, 


7/jc Marlstone of South Dincolnshire, Leiwster 
shire and Oxfordshire is on the whole a “ limey ’ 
ironstone and is often solf-tinxlng. In places, liow 
(wer, where the surface waters have leached out 
the lime, It Is siliceous. Its phosphorus*content 
averages 0-25%; sulphur, 0-1%. 

analyses of the Umej 
an^ sillceon^ varleti^ resp^ively , 


Fe 

Limey Ironstone 
(Un weathered 
marlstone) 
Per cent. 

22.43 

Mn ... 

0-24 

SiO-a ... 

9-39 

Al^Ort . . . 

7-36 

CaO ... 

14-89 

MgO ... 

... , ... 0-61 

8 

*0-06 

P 

0-23 

Moisture 

13-85 

Difference (combined 

water, 

CO 2 and (J) 30-94 


Siliceous Ironstone 
(Weathered 
marlstone) 

Per cent. 

27-91 

0*28 

13-28 

8-03 

3-79 

0-42 

0-05 

0-22 

20-66 

25-46 


lOO'OO 1 0-00 


It will seen that chemically the change from 
the limey to the siliceous type, brought about 
by weathering, consists of a loss of lime and 
carbon dioxide and an Increase of all the other con- 
stituents -Iron, siliCM, alumina jind moisture. 
Physically, the change Is from a compact bluish- 
green ironstone, consisting of carbonate of iron 
and lime, to a porous brown httl rated oxide of iron, 
or limonile. In tin* quarries tTie horliconlal line of 
demarcation bctwemi tlie two v:iri(‘ties is oftca 
clearly discernible. Where, liowever, tlie “ cover 
consists of clay, shale or otli(*r inipcrmcable material 
of sulllcicnt tlilcknoss to hinder the downward 
percolation of Uk* surface water, hydiation and 
oxidation of the ironstone is jirevenled, and the 
green limey variety In tlint case extends up to the 
junction of the ironstone with the cover. 

Before charging into tlic blast furnaces, the iron- 
stone «>f all th(‘ districts Is usually calcined, 
although a certain jiroportion is fed raw into the 
fnrnnccs. Th«' object of calcining. In the case 
of the oxidised stone, is to cllmliiate the water; 
in the ease of the gr(*on enrhonatf' stone, the eifect 
is to drive off the carbon dioxide and convert the 
iron to peroxide. Tin* loss on calcination Is roughly 
of tin* weight. { 'onsecjuently, cab ination at the, 
point of origin saves railway carriage. It has the 
disadvantage, lu>w(*vi'r, on tlie one hand, that 
exi>osure to the weather may result in the calcined 
material absorbing a considm-able amount of water 
on Its journey to the furnaces, and, *)n the other, 
that the handling and transportation of the dry 
material may engender a (’onsiderahle quantity of 
dust, whieh Is objectionable to the men engaged In 
its discharging, and tends to choke iqi the furnaces, 

Palcining raises the pi'rccntage of iron consider- 
ably. If the loss on calcination is 26%, the Increase 
i.s one-third of tlie yKUccnIage t)f iron in the raw 
stone. Thus, the .*!2T)%, wliich is the .average iron- 
content of the raw- Northampton stone, becomes 
43%. in the calcined material: the of the Cleve- 
land stone becomes 37%, ; the 24%, of tlie Oxfordshire 
stone 32%., and so on. It follows that the use of 
calcined .stone increases the output, of yiig iron i)er 
furnaei*. Furthermore, there is a saving of fuel in 
the blast furnace. 

The calcining Is eitlier effected in (lyers, or Davis 
Colby kilns, willi or witliout. forced draught, or 
in the ojien heayis, or “ claini>s,” as they are termed 
ill Northamptonshire. It Is a slow ro.astlng pro- 
eos.s, and the fui'l requlix'd is about 1] cwt. of coal 
to till* ton of ironstone. 

The .Turnssle ironstones, although poor In iron, 
ure valuable iM^cause of their considerable thlokne.ss 
and wldespreail occurrence at only a slight depth 
Ixdow’ the surfaw. With the exception of the Cleve- 
land District of Yorkshire, where the ironstone is 
now mined underground, tlie workings are nearly 
ever,>^here at the surface, the ironstone being 
quarried after stripping off an overbimlen of soil, 
sand, or clay aa the case may be. Since the angle 
bf the dtp is usually small, or, In other words, the 
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beds are practically horizontal, considerable areas 
can be worked before the overburden becomes too 
great for removal at a reasonable cost. As much 
as 60 feet of soft material (sand or (*lay) can bo 
removed, and under favourable ooiidlllons probably 
100 feet will bt^ nunoved. 

The dllTorent beds of ironstone vary conshhuably 
in thickness. The thickest Is the Frodiiiffham ImmI 
In North lilncolnsbire. This Ironslon<‘ Is 25 to 
80 feet In thickness, and consequently cun l)e worked 
very cheaply by mechanical excavation. Hefore the 
war, the cost of the stomi In wagons at the quarries 
(exclusive of royalty) was not more than Ik. ix*r 
ton. Probably it is double (hat now. 

The workJible i)art of the Northampton ironstone 
varies from (J to 18 feet, averaging about 8 fetd. 
The lower portion of the be<l is generally too i)oor 
In Iron for oc(Uioinlc extraction. During the early 
part of the war it was sold at 8 k. 8</. i)er ton of 
raw stone. SuhfK'quontly, the price was flxcjd at 
8a. 9d: i)er ton, phis id. for every Js. M. rise In 
wages above the rate current on November 12, 1917. 

The Cleveland Main Seam varies from to 
12 It is min(‘d at deptlis ranging from 100 

to 600 feet, the mlne.s being worked on the hord 
and pillar syslcni. q’lie cost of the stone at th<* 
pit’s raoiilh is now alxnit 10k. pen- Ion, as against 
2a. to 4k. for I lie (luniTU'd stone. The output ixu* 
man employed on .surface and underground in the 
Cleveland mines aviu’agcs 2’2 tons per shift as 
against 4 to 15 ton.s for th(‘ quarrh'd .stone. In addi- 
tion to the Main S(‘,Mni, otlu'r iron.slone beds, both 
above and Ixdow it, hiiv(‘ from time to I Inn* bcsui 
worked on a small scale ilw* (’lcv<*laiid District. 
Their geologic;! I relation to ihe MTiln Scam is .shown 
In the following table* ; — 


IRONSTONKS OF TIIK ('rj:vi:i;.\XD DISTHTCT 


Geological 

Formation 

Interior Oolite 

Upper Lias ... 

Middle Lia.s ... 


Name of ThicknesH of 

Thickno.SH of 
intorvoning 

fceaui 

Boam, 

f?et 

strata, 


foot 

Top or Oolite 
se^im 

4—9 

Strata 


... 260 

Main seam... 

5^—12 


Shale 

... 2—6 

Fecten seam 

U-6 

Shale 

... 3-7 


T w o - f o o t 


scam 

Shale ... ... 20—30 

A\icula seam 0—3 


As compared with 1010 ligurcs, the iiroduction 
of the .Turassic ironstones as a whole was increased 
by ^,000 tons per week, equivalent to 2} million 
tonft per annum. Tlie Increase reached tlihs maxl- 
mam in the first half of the year 1918. But it was 
not possible to maintain production at that figure 
on a<*<k>unt of Uie calls of the Army on labour. The 
Incsce^ae was made mainly in North.ainpton, But- 
laatoUre’ and Ix^ieestershlre, the quarries in these 
jgcoounting for .50% of the total increase; 
bnti^igfeyelaud accounted for 26% and Oxfordshire 

following table, showing the production of the 
Jtixasislc Ironstone in ndation to the total production 
of iron ord In the United Kingdom during 1918, is 
compiled from returns made to the Ministry of 
Munitions. 

PRODUCTION OF IRON ORE IN THE UNITED 
KINGDOM DURING 1918. 

\ , Tong 

(^^Obind 4,670,892 

NOffe Lincolnshire ... 2,639,712 

M’iiUlvnda. ... 4,964,087 

88,047 

'■ , ..V 


Coalfields ... ... ... 1,119,216 

Wales and Forest of Dean 86,419 
Miscellaneous (Ireland, 

County Durham and 

Devonshire) 37,039 

West Coast (Hematite) ... 1,549,962 


Total non- Jurassic ores ... 2,791,636 (20%) 


Gi-aud total ... 16,044,373 


With regard to the non-Juras.sic iron ores of Uils 
country, the most important are the hematite 
d(‘po.sil,s of Cumberland and Lancashire. These ores 
ni'o. remarkable for their richness in iron and their 
fn'edom from botli phosphorus and sulphur, and 
they therefore furnish a pig-iron very suitable for 
the Acid Bessemer process, and yield an excep- 
tionally pure steel. They are conseqiumtly in great 
<lemand; and this demand was emphasised during 
tlie w'ar by the difficulty at one lime experienced in 
.st‘curing sufficient sujiplies of hematite ore from 
Spain. Every effort was therefore made to push 
production to the ufmo.st, and many abandoned 
mines were're-opeued in order to extract the pillars, 
depo.sils occur ns masses of irregular shape 
in till* ('arboniferous Limestone, a formation which 
in this district rests uncomfortably on the old 
Sklildaw Slates, and is itself concealed in places 
by overlying Coal-measnn^s and RihI Sandstones, 
or by Boulder Clay. The existing mines are 
.situated between Lamplugh in Cuinberland and 
riversron in Lancashire, a distance, from north to 
south, of 35 miles. 

No doubt, besides tlie known deposits, many nn- 
<liscover(Hl ore-lx)dies exist in the Carboniferous 
Lim(‘stone, (hat c.an only be found by systematic 
pro.six^ctlng by boring. Already before the war, 
borings through the Red Sandstones had disclosed, 
south of Egreinont, some of the largest ore-bodies 
that, have been found in either county, with the 
ixissible exception of that worked by tlie Hodbarrow 
mine. The Beckermet, Ulleoats and TJllbank Com- 
panies are now engaged in developing and working 
thost* di*posits. 

Since the Carboniferous Limestone Is of wide- 
spread occurrence in the United Kingdom, it might 
have been exiHJcted Miat valuable hematite deposits 
would hav(* been discoveivd In other parts of the, 
country. With the exception, however, of deposits 
of limited extent in South Wales and In the Forest 
of Dean, this has not proved to l>e the case. The 
South Wal(‘s iuunatite was worked fairly (‘xtenslvely 
to tlie north-west of Cardiff between the years ISIO 
and 1870, ami yielded in the aggregate soim* 8 million 
tons of ore. But with tin* except ion of the Llnn- 
liarry mine, which still continues to produce alxmt 
60,000 tons of ore per annum, all work has stopped 
on these mines. 

In the For«*8t of Doan the de]>oslts, or “ cliurns ” 
as they are locally c*alled, aiv chietly charaeterised 
by their irroguiarily and small diinenslons. The 
output of this held is quite unimportant, being less 
than .300 tons a week. 

The only other lmr>orlnnt sources of iron ore In 
this country are the blackband and eljiy-ironstones, 
associated with the coal seams in the English and 
Scotch coalfields, ff'liese ores, which once played a 
big rOle In the British Iron Intlustry, are now of 
small Importance owing to the «‘xhaustion of the 
larger and more i>rofitable s<‘ams. 

The total output from Scotch and English coal- 
fields amounts to 1,120,000 tons per annum, of which 
357»000 tons come from Scotland and 605.000 tons 
from North Stoffordsh ire. In Scotland the ore is 
; derived from niiirrow seams of blackband and clay- 
: band, and frool^ ^ balls *' of ironstone brought down 



VIEWS OF DEVASTATED FACTORIES AT CHAUNY, FRANCE 
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Approach to the chemical 
works of the St. Gobain 
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i^eama of blackband associated with saiBckmt 
coxnhhstible material to permit of calcination in the 
open ^without the addition of further fuel, and 
(2) aeams of clay-ironstone which require the addi- 
tion of fuel for calcination. By the calcination of 
these Ironstones two products are obtained, (1) a 
high-grade material, containing over 00% iron, 
which Is used for bottoming and fettling puddle- 
furnaces and for oxidising purposes in the steel 
furnaces ; and (2) a slightly inferior quality contain- 
ing 65% of iron which goes to the blast furnaces. 

In the industrial recui>eration of this country now 
that the war is over, the w'orking of the low-grade 
Jurassic deposits w'hich it is fortunate In possess- 
ing is destined to play a great part. This has been 
rendered possible by the great extensions to iron and 
steel works that have been Initiated with Govern- 
ment assistance during the war. These works have 
been planned on the most modern lines, and possess 
on the same site by-product coke ovens, blast fur- 
naces, steel works and rolling mills. They are 
designed for the basic process of steel-making and 
will be fed with home ores. In ch<wslng the site.s 
for these works regard has been paid to the situa- 
tion of the raw materials — ore, fuel and flux- 
required to supply them. On the completion of 
these extensions there should l>e no necessity for 
this country to impoit a single ton of foreign steel. 
Before the war something like 2^ million tons of 
steel, in the form of slabs, blooms and billets, were 
Imported into this country annunlly, mainly from 
Germany. 

But for success in this groat undertaking cheap 
ore and fuel are essential, and these can only be 
oblain(‘(l, in fa('(' of the greatly augmented cost of 
labour and material, whicli is a legacy of the w’ar, 
by an all-round increase in etlici<‘ncy, embracing 
capital, eiigiiKM'ring and labour -capital by tlie in- 
stallation of up to (late eciuifunont, engineering by 
improved mining methods, and labour by an in- 
creased out] ml iMU* man per siiift. 

Those a IN' the prol denis of the immediate future 
that await solution. 

SOME DEVASTATED FACTORIES 
OF FRANCE. 

W. F. ItElD. 

After the meeting of the Inter allied Conference 
of Chemical Societies at Baris in Ai)ril, a visit was 
paid by the delegates to the devastated regions of 
Ohauny, Tergnler and St. Gobalii (tills ,T., 1011), 
142 k). During this visit some interesting plioto- 
graphs wore taken by Mr. Edwin Thompson, one 
of the delegates of the Society of Chemical Industry, 
which show in a graphic manner tin' deliberate and 
calculated destruction wrought by the Germans 
while they occuided this section of industrial 
France. 

One of the clilef factories destroyed was the cele- 
brated chemical works of tiie St. Goliain Company, 
the approach to which la through the now' mined 
towui of ("liauny (tig. 1). The first plate-glass was 
made on the large scale at St. Golwiln in 1093, tlie in- 
vention of the process being attributed to Abmhaui 
Th^vart and Lucas de Nchou, who made their 
experiments at the rue de Ileuilly, Paris. The 
ancient Homans, however, made rough plate-glass 
by casting; there are samples of glass sheets made 
In this way In the mnscums of Pomi>el and Reading. 
The plant destroyed by tlu* Germans here was on a 
very extensive scale, being callable of turning out 
sheets of pollsliod plate-glass 27 feet long and 12 
feet 0 Inches wide. 'I'lio more portable parts of the 
machinery wert> stolen and the remainder wrecked 
by charges of explosive, as , 

Wired plate-glass was nmde het^ 


and the way la which this glass resisted 
the effects of the explosions bore eloquent testi- 
mony to its utility. Among the ruins lay tangled 
masses of fine steel wire upon which beads of 
various colours were threaded. In the manufac- 
ture of beads, as formerly carried on, pieces were 
cut off small glass tubes of diameters correspond- 
ing to the size of the beads. The pieces of tube 
thus obtained were rounded off by revolving them 
at a red heat In a mixture of powdered lime and 
charcoal. Apparently the 8t. Gobaln beads wen^ 
supported on steel wdre during the heating, giving 
them a very brilliant surface. 

Many of the buildings had been cleared of all 
machinery before they were destroyed, and so 
thoroughly were these depredations organised, that 
a railway w'as built into the factory by the 
Germans. Where the plant was not worth remove 
ing the whole factory was wrecked by a charge of 
explosive, as shown in fig. 3. In the case of powcr 
plants the boilers w'ere rendei*ed unfit for use either 
by explosive charges detonated inside them or by 
larger charges underneath them which destroyed 
both boilers and boiler house. The latter case is 
Illustrated by fig. 5 where the boilers had Just 
been Inspected by our Prcsi4ent, Prof. H. Louis, 
when the photograph w'as taken. 

In the d(!structlon of the chemical factories at 
Chnuny German experts and manufacturers 
assisted, and pointed out the most valuable and 
least easily replaced portions of the plant belong- 
ing to their French comi>etitor8. It was at Chauny 
that the first commercially successful plant for 
working the liOblanc soda process was erected, and 
the factory continued working until destroyed by 
the Germans. Nicol.’is liClilnnc obtained on 
September 26, 1791, a patent for working his pro- 
cess. The Duke of Orl(5ans, hotter known as 
“Philippe Egnlitd,’' advanced sufficient money to 
build a small factory at St. Denis. Paris, which 
was called “ La Franclade.” In 179.3 the Duke of 
Orleans lost his head and L:i Franclade was taken 
over by the Slate, but proved nnsueeessful. After- 
wards’tlie process was started at (hiauny, and the 
iieighliourlng foetory of St. (ioi>nin exhibited glass 
made with Ixdfianc soda in 1809, the same year in 
which poor Leblanc commit teni suicide in his ruined 
factory. 

The caustic soda factory at Chanuy appears to 
liave aroused especially lu.ilevoleut fwlings in Teu- 
tonic breasts. Fig. 3 show.s the pre.sent condition 
of what plant remains, and this photograph Is in- 
teresting because the farthest to the right of tho 
four persons in the background is M. Paul Kestner, 
President of the Socl^tc* de Chimie Industrielle of 
France, and he Is standing upon the shattered 
remains of a Kestner evaiioratiug plant. The brick 
rubbish in the foreground has been broken up as a 
first step towards making concrete for reconstruc- 
tion purposes. Portland cement for this puriwse is. 
however, lacking, and hydraulic mortar is nect^s- 
sary for foundations, as the factory is situated on 
the low banks of the Oise. One of the British 
delegates was able to point out that the Romans, 
on their arrival in Britain, lacked the hydraulic 
materials to which they had bt»on accustomed in 
Italy, and found a substitute in powdered brick. 
It would only be necessary to pulverise a portion 
of the bricks finely to render the lime mortar 


lydraullc. , , , i i. 

Fig. n shows some ruins of sulphuric acid plant, 
"here the Gay-Lussac towers w'cn* originally 
rected. Gay-Lussac was jconsultlng chemist to the 
;t Gobaln Co. at Chauny in 1827. when he invented 
lis tower, and, at a later date, he heenmo a 
lirector of the company. The first tower was 
rected at Chauny in 1842. Two years 
ower was introduced into a 
:Tio»e who have had an opportunity of witnessing 
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the wanton havoc wrought by people who call them- 
selves civilised will feel no desire to co-oi>erate 
with such people again, and the establishment of 
the Inter-allied Confederation will be welcomed 
by all who wish to prevent in future the 
prostitution of science to the will of barbarians. 


C05T ANALYSIS IN CHEMICAL 
MANUFACTURE. 


I'AUT ir. 

COSTS AND EFFICIENC IES OF NITRIC AND 
SULPHCUIC ACID PRODUCTION. 

Any attempt to summarise the great mass of 
data incorporated in the “ Reports on Costs and 
£Jfficlencies for II. M. Factories ” would l)c fruit- 
less, for the ill formation given therein does not 
admit of condensation. It must suflico, therefore, 
to incllcute the [irinclples and methods Involved hy 
selecting material from tw<i of the more important 
sections of the Second Report. 

Nitric Acid Production. 

In calculating the comparative costs of nitric 
xncla production, sodium nitrate is charged at £24 
per ton NaNO^, and siiljifiiirlc acid at £7 iier ton 
HaS 04 . The tirst grapii i)resentcd shows tlie com- 
parative costs p(H' ton IINO 3 pi-odnced for nine 
Government plants, one liritisli trad(‘ factory and 
two Canadian factorh's for th(> months of May 
and June, 11)18. It nialas fiossible an immediale 
comparison not only of (i.o total costs, but also of 
the st‘voral items wiiich go to make them uj* 
i.c. the raw mat(M'ials usages, and (lie cliai'gcs for 
labour, fuel, wat(‘r, steam and jiower, maintenance 
and general s(‘rvice.s— so tliat it is clear where 
extravagance or economy occurs. Tlie valu<‘ of 
comparative cost analysis at once becomes plain 
The results thus summarised grntihicallv are com- 
rnented on in the text. Here also tables of costs 
aie given for e.aoh of tlio various fa<‘torios for 
successive iKulods, so that it can 1 k‘ seen liow encli 
iactory lias been r^rngressing. Tliese results, 
again, are summarised in a graph (graph 1a), where 
three or in some cases four successive six-monthly 
periods are given for tlie several factories, together ' 
with the average working of all the factories for 
each period. For the most r(‘<*ent six-monthlv 
Iieriod, January — June, lOlS, data are given for nine 
Government factories. One of tliese factories, 
however namely, Creetlaiid — was producing nitric 
acid of only about (in per CHimt, strength, so that, 
although Its costs are most remarkable, this fact 

COST OF PRODU(;TTOx\ per ton HNOh. 

.Tanunry — ,7uno. 191S. 


Should be borne in mind when comparing them 
with those of the factories making stronger acid. 
Figures .‘U‘e tabulated below showing pro(\jiction, 
I)lant efficiencies, and raw materials usage, ser- 
vices and total cost per ton of product. The 
I grujihs (which are not reproduced here) further 
■ show tjie amounts of the total service charges 
a.ssignable n'spectively to labour, fuel, water, 
i steam and power, maintenance and gomTuI ser- 
j vices, and these are discussed in the text. It is 
no/.Iccahle Unit in costs for a six-monthly period 
there are fewer striking variations than In 
monthly' costs, where a charge such as, c.f/., maiii- 
tcnaiKv, under which would come renewal of 
retorts, might be mucli heavier In some months 
than in others. 

i In the table below it is seen that for the period 
January — June, 11)18, Gretna is cheaper than both 
Pernbrey and Queen’s Ferry, but the cost at Greet- 
land i.s nearly £1 low(‘r than at Gretna. The two 
highest (.‘osts given in this table appear to be for 
closing down periods, and Ibis probably explains 
the high .service charges. The best efficiency for 
the complete six months Is b4-S per cent, for Gretna, 
followed by Queen’s Feiry TNT Retorts with l)jr> 
l>er cent, and Greet land with tfl-J jier cent. The 
Ivst H^SOj usage Is 1-J4S tons at Greet land, wliilst 
Gretna* follows it very closely with PJnJ tons. 
(This poinls lo economy in 1I„8C\ usage being coni- 
parlble with liigli efliciency- a (liiestion which has 
Ims'U disimled. Nor would it apix'ar, since service 
charges at Gn'cllaiid and Grelna an* also low, that 
this economy lias atl‘e(’ted the cracking of retorts.) 

l>rominent as a heavy consumer of 
ILSOj. Necessity of avoiding any possible delay in 
<]iscluirglng the ndorls Is cited as an excuse for 
this. 

It Is remarkable that the greatest ditTerenc<^ 
belwi'cn till* best, and worst factories in sodium 
nitrate usage amounts to only about £ 1 . 5 , and in 
n,.8()^ usage to oidy about £1.2 during this yieriod, 
wliilst the total service* cliargos vary considerably. 
Attention is drawn to tliis, the most noticeable 
variations in the service eiiarges allocated fo main- 
tenance, labour etc. lieing mentioned, and the fact 
emi>Iiasi.sed tlinl the average .services for the six- 
monthly jK'i’iods liave slowly hut continually 
increasing, and so tending to count erba la nee the 
improved usage in malei'ials. Incriaisi^d cost of 
labour must have hemi ri‘S[ioiisible in jiart for this 
incrivise. hnt n(‘verthclcss imi>rovemcnt is asked for 
here. Plant managers are thus given every oppor- 
tuniiy of reali.sing bow they si and. and are put on 
I heir mettle both to improve on their own practice 
and to be.at fliat of others. 

It is interesting to note lliat the figures given in 


Factory 

Queen’s Ferry, N(;(.ran.--Xroy) 

tJtherland (Jar.— Atny) 

Oldbury 

Craiglcith 

Ponrhyndondnu I h 

Queen’s Ferry. I NT 

Pombroy . . ! 

Qpotna . . . . ! 


Production 
Tons NHO;t 


Oroetland 


1449 0 
1909 2,''. 
«72G 

n.*?! 68 

1100 9 
J (832 2 
7217-8 
8787-32 

1701 00 


Eflflcieney 

0 / 

94 2 

90 6 

91 S 
90-7 
90-2 

93 0 
91 1 

94 8 

93 3 


NaNO 

T'Ha^ro 


, ! 1*433 tnuFi 
■ ' V34-392 - 
, f 1'489 t<ins 
, ( r3.';-74 2 
' 1 *470 tors 
' £3;> 290 
. '1-189 tons 
: ' 4:3.'-»*73() 

' 1196 (ons 
! ■ f3'r893 
' 1413 tons 
( r34 (;:{2 
'l'*177 (on.s 
I .03. ^.-4 80 
1 1*123 Ions 
• i:31-1.V> 


(1*447 tons 
{ £34-723 


HaSD 1 
Usaffo 


1*368 

a:9 

1-472 

no 

1*492 

.rio- 

1*A20 
•Vio 
1 389 
.£9 
1 - 38 .*', 
£9 
1*379 
49 
1*3.^ 
£9 


tons ) 
*A76 J 
tons I 
*304 1 
tons ' 
446 I 
tons ' 
•637 I 
tons I 
•720 , 
tons I 
■69.'-* , 
tons \ 
•6.')3 f 
tons I 
'471 I 


1*348 tons ! 
£9*464 f 


.Services 

in 1*643 
£S*98’2 
£8*272 
.£7-393 
£7*192 
£6*394 
£ 1*002 
£6-126 

£3-728 


Totol 


£66 

£ 6 . 6 - 

£64. 

£63- 

£62- 

.£49- 

£49 

£48 


611 
•028 
• 008 
766 
805 
721 
196 
748 


£47*906 
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the report for the various six-monthly periods show 
that during Jun^ December, 1910, 29,258 tons HNO, 
was made, while during January— June, 1918, the 
production was 46,154 tons. The average efficiency 
on the nitrate used was 87-G i>er cent, for the former 
period as compared with 929 per cent, for the 
latter, whilst the H^SO^ usage was 1‘678 tons for 
the former period as compared with 1-495 tons for 
the latter period. Th(‘ saving shown in cost of raw 
materials (cimrged at the flat rates) amounts to 
£3.3 per ton UNO, produced, which would repre- 
sent a solving during January— June, 1918, of i 
£140,000. An increase aiipoars In service charges, 
but as the cost of Ialx)ur and stores had increased 
so enormously between 1910 and 1918 this could 
liardly have been othei'wise. 

Sulphur Trioxidc Production. j 

The pure sulphur content of pyrites and brim- i 
stone is charged at £13 per ton. The graphs marked : 
2 and 2a Included in this section make it pos.sible i 
to comi‘are at a glance Mannheim, Tentelew and ; 
Grillo working. It is e:xplaiued in the text that j 
during the ]>eriod January to June, 191S, consider- i 
able changes were made in the explosives pro- ^ 
gramme necessitating the closing down of the j 
Queen’s Ferry, Gretna and Oldbury Mannheim i 
plants and also of the East Greenwich Grillo plant. ■ 
Mannheim costs are high, but it is well to remt‘mbt‘r 
that the sjmdy erection of these plants in the early 
days of the war tided over n critical iKU-lod. At 
this time too little was knowu in England of the i 
design and working of Grillo plant to admit of it ; 
iK'iug put speedily into oj)cratiou, and importing . 
oleum from America \vas both a costly and an j 
iinpleasaut business. I 

The first graph r(‘pr('s(mls the May, June and 1 
January —June, 1918, figiii'es for each factory | 
together with the average and bogey figures for ■ 
these periods. Canadian Chajuber i>lant, American | 
OhamlK>r plant and American Grillo plant costs also | 
appear. Comnnuits are made on the results showm i 
in the graph ; for instance it is pointed out that on j 
the wliole the American and Canadian plants ■ 
appear to be Inferior In technical "working to the | 
English plants though as regards service charges j 
ttiey score heavily. Tables are also given showung i 
the detailed costs month by month for eacli factory. | 
Ihe following is that given for the Gretna Grillo | 
plant ; I 


June, 1916--June, 1917, the efficiency was 78-8 per 
cent., whilst the efficiency for January— June, 1918, 
was 91 per cent. Since the production of sulphur 
trloxide for January—June, 1918, was 52,817 tons, 
this improvement in efficiency would represent a 
saving of approximately .3000 tons of sulphur. It Is 
true that the closing down of the Mannheim plants, 
previously mentioned, may partly account for this 
increase in average efficiency, but the great improve- 
ments effected are clear from consideration of the 
individual factories. Thus the efficiency of the 
Gretna Grillo plant was 80 per cent, for January-- 
June, 1917, but 941 i)er cent, for January — Juijc, 
1918, and comparison of the service charges a I 
Gretna for these two periods shows a decrease «>f 
5^J. iH‘r ton net At I he Oldbury Mannheim 

plant the efficiency was 70-1 per cent, during June— 
Decembei-, 1910, but 83-7 ixt cenL for July — Dccem- 
ber, 1917, wdiilst the service eliarges have decreased 
by more tlniii £2 per ton net SO.,. A decrease In 
service charges is not however apparent In all cases 
—at Fembrey, for inslance, llune was a slow but 
steady increase; but in servict* <harges economy is 
masked by the rise of w^ages and Ihe priee of stores. 

It is clear from the whole report that maximum 
efficiency has been aimed at ^roiighoiit. The ship- 
ping dillieulty nntunilly made tins imperative, but 
ordinarily it mi.ght pay to run a plant at an 
efficiency lower than the maximum. 

Other subjects dealt with in tln‘ second report 
are -denitration, distillation, c«)neentratiou of siil- 
])huric acid, TNT pfoduclion, nitrocellulose produc- 
tion, nitroglycerin production, cordite, ether, cal- 
cium nilrate tetrahydratc, ammonium nitrate (by 
calcium conversion i>rocess and by ammonia-soda 
I)roeess), picric acid, tetryl, ammonium ix^rchlorate 
manufacture, eoujparalive costs of raising steam, 
costs of electric? power and gas ijroduoers, overhead 
(‘barges, and labour usage. Those inten'sted In 
these subjects should turn to the documents them- 
selves for information.* Not only will manufac- 
turers iind there stores of useful data, but, further, 
many will be impressed by seeing the help which 
can b(‘ gained by kei'ping teelmkml records for each 
sepaiai<‘ process and by analysing costs. An 
appendix to the first report, wdiich is also r(‘pro- 
duced in tlu' second, (lesca'ibes very brielly the 
methods of calculation cmpiloyed, but it is under- 
stood that th(‘ Factories Tlranch of Ex])losive8 
Supply is about to issue shoi tly a full description of 
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6 04.5 
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2 013 
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S 300 

2742 3 

Ot-0 

0-423 

.5-498 

2 101 

, 7()92 

1 207 10 

03 0 

i 04 26 

0-538 

2*198 

i 

i 1954-8 

012 

0*425 

5*520 

2*318 

, 7*838 

1 21.50-8 

O.'i-O 

1 ('.-421 

5*4 75 

2-322 

' 7-7 07 

' 1470-2 

04 5 

; 0-123 

.V4SI0 

2-625 

8-124 

12342-3 

04-1 

0*125 1 

5 524 

2 112 

7 936 


From this it apiwars that the efficiency continues 
at a v(»ry high level, and that service charges have ! 
been continually decreasing except in June~the ' 
slight increase here being explained as being partly i 
due to a small reduction in (mtput. 

The graph 2a, reproduced overleaf, show^s the 
cost at the factories for the various six-monthly 
periods. What stands out clearly In com- 
paring the successive periods shown in this is the 
improved plant efficiency at each factory and the 
consequent economy In raw material usage. Look- 
ing at the oyeraU averages^ it la seen that fhr 


the statistical methods (‘ni])Ioyc(l, which will form 
a suppUnnent to these reports. f In conclusion the 


• The acoond Report on ('o.sts and Eaknoneies for IT.M. 
Factories controlled by FactoricH Rraneb. Departmoil of 
KxplosivoH Supply, can bo obUmed (price 7s. Gd.) fi-oniU.M 
Statlouery Office or Uie uBual apontx. 

The first Report is out of print, but tho data included 
In It for the six-monthly periods up to Peromber 1917 aro 
reproduced in tho second Report. 

t The Report on tJtio Statistical work of the l^actories 
Branch, Department of Explosives Supply, is now in the 
press, and will shortly be obtainable fi*om H.M. Stationery 
Offloe ar tlie usual agents (probable price 3s.) 
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closing words of the introduction to the second 
report may be quoted. “It is hoi)ed that when It 
is seen what enormous Improvements have beeti 
effected at H.M. Factories by the aid of detailed 
analysis of efficiencies and costs, a new impetus 
will be glv(‘U to the cliemicaJ industry in Great 
Britain, widoh will heJ|) It in the future to hold Us 
own with cliojiiical Industry fhroiigliout ihe world.” 


NEWS FROM THE SECTIONS. 


(MNADA. 

Oltaivd liravch. 

The annual nioetiJi;:’ of Ihe Offawa Branch of 
the Society of C’ticniical Industry was lield in 
Ottawa ou .^lay h, BH!). Tlie |)rincipal item on 
the agenda was the eh'ction of ollicers for the 
ensuing year. By iinanlinons vole Dr. Fr.ank T. 
Shntt, wlio lias ably coiiducted the atlairs of tiu' 
Society during the past year, was re-elected 
chairman, and the secret ary, ^Ir. S. ,1. Cook, was 
also returned. A comniiltee of tiv(‘ was elected, 
and the officers for the year lUBl — 20 are therefore : 
Chairman, Dr. F. T. Sliutt; Secretary, Mr. S. J. 
Cook; Committee : Me.ssrs. A. JO. .MacBae, F. Stans- 
tleld, B. PF Gilmore, .M. F Connor, and F. J. 
llambly. 

After the (‘kH'lJou the memlK'rs illscussed Ihe 
question of organisation among Canadian <*h(‘mists, 
and made their plans in connexion with the Con- 
vention of Canadian Ciieini.'^ts lield a -week or two 
later. Dolegat(‘s wmv appointed to represent the 
lo<'aI branch at tlie (km\ million. 

During the year BUS— lO the Ottawa Branch 
held seven meetings at whieh the total attendance 
was 249, the average holng MO. Although tlu^ 
Branch has only completed its second year It now 
has on its roll 2.3 members of the Society, in and 
near Ottawa, and 21 as.si^vciates of the local Branch, 
making a total of 44. It is hopinl that the coming 
year will see this niiinher augmented to about 05. 


NFAVCASTLK. 

Prof. H. Louis was onti^rtalned at a dinner given 
by this Section on .Tune 4, as an expression of 
appreciation for the good work he has done for the 
Society during his two years of olfiee as President. 
The chair was taken l)y Dr. P'. (A Garrett in the 
absence, Ihrongh iiliie.ss, uf Prof. P. Phillips 
Bedson, the chairman of the Si’ction. 


MEETINGS OF OTHER SOCIETIES. 

IIOYAL S0CIP:TV of EDINBURGir. 

At the meeting held on .fnne 2, I>r. .T<ilin Ilonic 
in the chair, Dr. I., Dobbin read a i»aper “ On the 
Presence of PVruAc Acid ia the Slinging llair.s 
of the Nettle.’’ Tlic gcm'rally acc('ptc{j view th.il. 
formic acid Is pre.sent in tlic slinging h.-iirs of 
nettles is not convincingly estatilislicd by })revioiis 
Investigalion.s, in wlilch nellies as a wliolc, and 
not excln.sivcly tli(‘ cell contents of tin* stinging 
hairs, were submitted to examination. The antlior 
has seeiire<l the collecMori of the.se e(*II-contents 
alone and the conversion of the free acid or aeid.s 
which th(‘y contain into corre.sponding .salts, by 
pressing the l^*ave.s of growing neltles between 
strips of tile lairesi filter jiafK*!*, jirevionsly iin- 
pregnatc'd wllh bnihiin hydroxide or smilnin car- 
bonate and dik'd in air, 4"he oiitieal eharaetens 
of the lead and barlnin .salts prepared from the 
material so collected were examined b^’^ aid of the 
polarising rnioroscotie, and the various prepara- 
tions were found to include crystals possessing the 
'same characters as known specipiens of lead 
tormate and barium formate, r 


Samples of “ Encysted Wood,'" presented by 
Colonel K. A. Marr, Norfolk, Virginia, U.S.A., 
were exhibited. This wood, obtained from the 
Balsa tree, is extronwly Jlghf, its density being 
about half that of cork. Unfortunately It rotted 
easily in its natural state, but by a special process 
discovered by Colonel Marr a waterjirooiJng mix- 
ture could be carried to the centre of any pii'ce 
of timber coaling the cells and duets willi an 
extremely thin permanent lilm. In this form th(‘ 
wood has iH'en of great service In lion ting mines 
during the war. 


THE KOVAL SOCUIOTV. 

At Ihe ordinary meeting held on June 5, Drs, 
p]. F. Armstrong and T. I\ llilditeh presented a 
jiaper on “ A Study of the Catalytic Actions at 
Solid Surfaces.” I'lie aiilliors have studied the 
rate of hydrogi'iiation of a numlH'r of unsalurated 
fatty oils In presence of tini'Iy disseminated nickel, 
and exiiressed the n'snlls in the form of eiirvos. 
These curves never approaeli the logarithmic type 
required for unlmoleenlar action; in general they 
are very similar to those obtained in the case of 
enzymes, and they undoubtedly i‘epresent related 
plumomena. In each case the catalyst (enzyme or 
reduced nickel) unites primarily with the organic 
compound about to undergo change (hydrolyte or 
unsatnrnted glyceride), the complex so formed being 
doeomposed by the other component of the intc'r- 
actlon (water or hydrogen). In each case, mori*- 
over, aclion takes place entirely at the surface of 
colloid partIck'K, and activity of the catalyst depends 
entirely on production of maximum surface and 
avoidance of Impurities likely to destroy or illrly 
tills surface. 

It Is considered that the Interchanges take place 
in an electrolytic circuit In whlcti the interacting 
substances are necessarily all comprised. Hydro- 
gen and fatty oil are both to he thought of as 
coupled with nickel and interaction as brouglit 
about through Inclusion in the system of tin* elec- 
trolyte required to establish a condncllng circuit. 
Both hydrogen and fatty oil an* to lx* regarded 
ns liaving some affinity for the catalyst, and the 
rate of eiiarige is In Ik* considereil as determined 
by the rati* at which the less active (hydrogi‘n) 
enters Into iiroductive association wilh tli^ catalysl. 


Tin* Kaki'rian L<*(*lur(‘ was delivered by the lion. 
K. J. Strutt on .rinn* B) on “ A Study of the JJne 
Spi'ctnim of Sodium as Excited by P’luorescenee.” 

The k'eturer descrilK'd an improved form of 
sodium vapour lanif), in quartz, which glvi's -in 
j iulensely bright sodium s[H'Ctrum, admirably 
j ad.'ipicd for (‘xeltlng sodium vapour to resonance. 

1 It Is found that e.xcitatlon of sodium vapour by 
! tin* si'cond line of tin* firinclpal series leads to the 
i ('mission of both xihlOM and the D line. On the 
1 ottn'r hand, as migfit he exix'eted, e.xcitatlon by tin* 

! 1) line leads to tlie emission of the D line only, 
wIMiout 3,30,3. If only one of the c«inponerits of 
the donhk't 3303 is si iimilatcd, both the D lines are 
enilMed. 

When 1) liglit falls on sodium vapour, of apjiro 
firlati* (k'lisily. It is known lliat an intense surface 
eml.ssion occurs from the front Inyt'r and a weaker 
one from succi't'ding layers. Analysis by absorp- 
tion in an independent layer of sodium vapour 
shows that tin* siqx'rlicial emission Is more absorb- 
able, and tlu'refore lu'ari'r the centre of the D lines. 

Tin* hn'adth of the D lines in superficial reson- 
ance has bt*en estimated by interferometer metliods. 
It is found lo corresponii with the breadth condi- 
tioned by the Dopiiler effect, calculated on the 
assumption that the luminous centre Is the sodium 
atom. 

Polarisation could not he detected In the ultra- 
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violet resonance radiation, though, in accordance 
with previous observers, it was readily observed 
in D resonance. 


THE CHEMICAL SOCIETY. 

On June 5, with tlie President in tlie chair, Mr. 
P. Blackman read a pap(!r on “ An Isotonic (Isos- 
motic) Aj)paratus for comparing Molecular 
Weights.” Two subslaiices of known weights, w, 
and w^, and of molecular weights, m, and m^, are 
dissolved in th(^ same solvent. One solution Is 
placed in a porous, porcelain cell (test-tube shaiKal), 
the walls of whicli contain copper ferrocyanide as 
.semi-p<U'meable membram'. 'Phis cell is placed in 
the second solution contained in a wider and longer 
glass test-tul>e. After about (> hours, osmotic flow 
iKitween the solutions will have ceased, and the 
volumes, Vj and v^, of the two solutions are deter- 
mined. The calculations are made from tlie formula 

The i)orous cell is coatial internallv 

v-i w-2 ni] 

and externally, as to thre(?-(iuarters of its length 
from the top, with ijaraliin w’ax to i)revent the 
Ihiulds creeping up. (iood results were obtained 
wdth solutions of cane sugar. 

The second paiKu* was by .Mr. V. Cofman on ” The 
‘ Active Substance ’ in the lodination of I^heiiols.” 
The author eniimm’ated ten different methods of 
iodinution and adduced evidence in favour of his 
claim that the halogen is conveyed to the phenol 
through the intermediation of liypolodous acid, 
wliich in the course of the reactions decomixises 
into nascent iodine and iodate. 

A brief summary by Prof. J. F. Thort>e of his 
investigations on the glutaconic acids, and on a 
iKwv method of prei>aring glutarlc acid, coix.-luded 
the meeting. 


THE HU ITISH SCIENt’E GUILD. 

'Phe annual general meeting wms held at the Gold- 
smiths’ Hall, E.C., on Jnm‘ 17. Sir Klclmrd 
Gregory, In presenting the annual n^port, referred 
to the forthcoming second Hritisli ScicntiPic Pro- 
<lncts Exhibition, which will opened at the 
'(‘iitral Hall, Westminster, on July J, and for 
’ I’lch tlie api)lie!itions from exhibitors W’ere 
si.llicient to till the allotted space four times over. 

Tile presidential address wais delivered l>y Lord 
Sydenliam on “ Scienc(‘ and Labour Unrest.” The 
revolntlons in the conditions of labour which lln‘ 
use of tools and the development of jiow'er to drlv<‘ 
them had inevitably brought, about, liad led fo wiile- 
spread diseoiileiit, Init science, which liad uncon- 
sciously caused some of th(‘ <‘vils, could now' show' 
the w'ay to tlie ri'st oration of national prospmlty, 
viz., by grealer ecunomle use of iiow’er on a large 
scale and by imn-e .scienlitic management of imius- 
tries. In Incre.iscd piodnci Ion, and an ex<*»‘ss of 
lu'odiietloii ov(‘r consumption, lay our only lioju* of 
recovering from tin* gigantic losse.s causiMl by the 
war and of si'cnrlng liiglu'r standards of living ami 
continult.y of employment for manual w'orkers. 

Major-Gimeral Seely, the Under-Secretary of 
State for Air, s.ild (hat lh<' future devidopmeut of 
aviation lay alisohilely in lh(‘ lianils of seitmlilie 
men, who were now^ called niion to devise iiie.ans 
of securing gn'ater sabJy in the air. He ventured 
to prophesy that, within live years tlie two great 
dHlieulties of determining location and labu'al and 
^ertlcal dix'llnatlon would he solvial. 

Sir J. J. ’Pliomsi)!! referred to the desirability of 
enabling the scientific men wlio liad Ixieu working 
so successfully hi the r(‘senrcli departments con- 
nected with tiio Admiralty and the War Office, to 
fiontliuie work of a research nature. The spirit 
of research was now much more active In British 
industries, and the movement to form research 
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institutes was full of promise, not only from the 
standpoints of science and of Industry but also 
because of Its ethical value. Alluding to tlie ques- 
tion of problems awaiting solution, Sir J. J. Tliom- 
sou said tliat tlie discovery of the real cause detei- 
mining the difference in behaviour betw'een wooih'n 
and cotton goods wiien squeezed— the creaw's 
coming out from the former when tlii^ pressure is 
released, but not from cott<m or calico- w'as of very 
gr(‘at liiiuncial import, ance, Mlllmugh of singular 
complexity from a scientific point of view. Accord- 
ing to an emiiieiit schmtlst who liad been associated 
w’ilh tile lighting forces, the country hud suffered 
greatly and niinecessarily during (he war owing to 
igiioraiiee of science among tliose in command. The 
cadets wlio passed w'ell out of th<‘ Military Colleges 
constituted as a rule tirst-i-lass matorinl from a 
schmtilic standpoint, yet practically no subsequent 
use W'as made of l.ludr latciit sch iililic aliility, Tlie 
Army, the Navy and the great (Jovtanmimt depart- 
ments gmierally sto(»<l in need of a strong infusion 
of mmi W'itli true sclentilic training. 

Major Sir E. H. Shacklelon said that, what 
struck liim most on returning to civilisation was 
tile great advance made by scienci' during his 
absence, 'i'hey Udt the cinemaU>graph as a toy and 
came back to find it tlie foiiilh largest industry 
in the United States. 


PERSONALIA. 


Sir James Dewar has iK‘en awarded the Franklin 
medal of the Franklin Institute, Pliiladelphia. 

Mr. S. H. Higgins has been appointed Head of 
tlie U(‘sear(‘li Deiairtment of the Bleaehers’ Associa- 
tion, Ltd. 

Sir Henry Hadow lias been appointed Vice-(’hau- 
cellor of Slletiield Univmsily, and Prof. A. U. 'Prow 
Principal of South Wales University (Xillege, in 
suecession to Prof. E. H. Griffiths. 

xMr. J. E. Purvis lias been appointed University 
Lecturer in Chemistry ami Pliysles in their applica- 
tion to Hygiene and Priwentive Medicine at the 
U n I ve rsit y o f i>.\ mbrid ge . 

Sir Frederick Black, President of the Institution 
of Petroleum Teclinologlsts, lias resigned his office 
of Director of Navy Contracts, and lias Ih'coiiu* a 
managing director of the Anglo-Pcrsiau OH Co. 

Mr. L. Guy Kadcliffe, of th«‘ Colh'ge of 'Pechnology 
ami Hon. Sec. of (he .Manchester Section of 
the Society, has been awardoil the Gold Medal of 
the Worsbliifiil Company of Dyers for researches 
puldislied in IhlT lhlS on the siilphonatloii of Uxe<l 
oils. He w.as iissisted in this work by Mr. S. 
M<‘dof.ski. 

Among the members of the new' committee 
rcceiiGy appointed by the Government to iiuiuire. 
into (he Pinaiieial needs of university ediieation in 
tlu‘ United Kingdom are Sir J. J. ’Phomson, Sir 
J. J. Dohbie and Sir Dngald Clerk. 

'Phe Council of Liverpool Thilverslt y has appointed 
Dr J. G. Adami as Viei‘-Cliamvllor in sueeesshm 
to Sir Albeit Dale. Colonel Aiiaml has occupied 
(he Chair of I’atliology and Bacteriology at the 
MeGill University. .Montreal, since ISDU, and has 
recently iM-en on active .service w'ith the Canadian 
Army Medical t’orps. 

The T'nivorsily of Maiichcsim* has bestowed the 
liouorar.v di'griH.' of Doctor of Science npmi Piof. 
J. C. Me Leila n of Toronto University, ami upon 
M. Jean Perrin, iirofessor of pliyslcal chemistry at 
the Sorbonne. Paris. The degree of ISl.Sc. Tech, 
has been conferred upon Mr. A. P. M. Fleming, 
Head of the Rosea reh Doivartmeiit of the British 
Westlngliouse Co. 
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NEWS AND NOTES. 


SOUTH AFRICA. 

Salt. “At a roceiit conforonee of inaiiiifacturers, 

«‘i reprosentalivo of Iho Soulh African Salt Owners’ 
Association stated that tlie association had i)ro- 
dneed over 500,000 bajjs of coarse salt dnriiiK last 
season, and that this (iiianlity could he (iiiadnipled 
if bettor moans of transport W('re available. The 
country could be iuad(‘ solf'Suj)iKUi in;jc in rej^ard 
to salt and its by-i)rodiicls if s<uue system of iil?ht 
nillways could lx‘ piovidtal. Tlu* Ass(Kdation al.so 
considered it advisable to cnaato an export trade 
in the Boutliorii hemisj»i»ort‘. It, was thouj^ht that 
vessels returuimr to Australia, Japan, and East 
Africa mi^ht load salt at a low rate of fiadjrht or 
as ballast. The establishment of a central factory 
for the manufactui«‘ of by-products of salt was also 
considered lu'cossary, and of scarcely less import - 
<ance is tlie ]>i’ovisioii of storage at railway stations. [ 
J’lie Association was further of opinion Unit the 
(hivernment slionl<l impose an imi)orl iliity on salt. I 
and furnish sncli scientitlc assistance^ as would ] 
enable tli(‘ industry to l*e run on tlu* most iip-to- j 
date lines ~ (0//duV//). ! 

Natural Soda on the Rand - A ricl» discovery of ; 
natural sodium (and potassium) c.arlxmatc Is rc- | 
ported from a iiropi'i'ty near Kli'iksdori>. A ■ 
Johannesburg syndicat(* lias ae(]uir(‘d a lai’ge area i 
of the deposits, and it Is intended to begin <levelop- i 
ment without dL^hiy.— {(Official.) ! 

Saldanlia Bay Phosphait Deposits.- J’lie <*\teusive ■ 
dejiosll.s of phosjiliatlc' kku oeeurring at. Saldanlia I 
Hay are to ho exploiti'd. The mineral contains I 
per eeid. of i»liosphorie oxide, 2 iku* cent. • 
soluhli* in eiliii* acid, and tin* price has lx*eii fixed | 
at £S In.*}, jier ton, made up in liags of 200 lb. The 
material is to be worked u)) in a large faetory at 
Joliannesburg, wiu*re, it is anticipated, 2000 — .‘1000 
ions per montli of tn'ated fertiliser will be turned 
out. -(Rd. of Trade dune 5, 11)10.) 

Guano Phosphate from Cape Cross.— The Govern- | 
ment Is receiving sldpments of gnano pbospbate • 
from t’aiK? Cross, whlcii will be available for the 
forthcoming sowing season. The pho.sphale will be 
sold only to hond-fidc furmers at £11 lO.s. i>er ton ■ 
of 2000 lb., or 2.‘kv. i)er 200 lb. bag, delivi‘ry free* ' 
on rail at, CajH'town, or on board sliij) at Table ; 
Bay Docks. — (S. Afr. J. Jnd., April, 11)10.) ; 

Mica. — Sblimu'ijls of Soutli Afrl<-an mica to Great j 
Britain have be('ii so small that no regular market ! 
li.as yet l>een estahlislied. Care in production, and j 
favourable ship])ing rates, would se*cure a regular j 
market In tlm United Kingdom.— (S. Afr. d. hid., ] 
April, 1019.) I 

Nitric Acid and Nitrates.— Nit ri<! acid is used in ; 
Soulli Africa cbiefiy for the production of nltio- ; 
iriyccrin, gun-cotton and collodion cotton. Tliis acid > 
is also emi)loyed to dissolve? coj>i)er from the gold- , 
copiK'r mixture preei])itated by ziiie from cyanide ; 
solutions in the trealm(*nt of the eupriferons gold ; 
o]’o from the Pilgrim's Rest di.strict. The jn-oduc- ' 
tlon of the three? explosive works - Kynocle, IJd., tin- 
Cayjf* Explo.sives Works, IJd., aiul the Britisii South 
African Explo.'-ives Co., JJd. — is about IS, 000 tons. ^ 
'j'lie total invested capital is not known, but tlu* j 
cost (»f llie nitric acid i)laiit of the Cai)e Exidoslves ■ 
Works, iJel., w.us about £27,000. Owing to lack j 
of water power and to the fact that nitrates are t 
imported duty free, lliere Is little pros])eet of the ; 
successful manufaeliire of synthetic nitrates In • 
South Africa. For explosives, however, nitric add 
will coiitlime to lx* manufactured locally from im- 
IK>rted Chilean or syntlu'tlc nitrate, because Impor- 
tation of the acid is dangerous and expensive, and 
in addition tb{*re is n 20 i)or ceni^ipad valorem duty 


on the imported acid (with a rebate of 3 per cent, 
on that produced in the United Kingdom;. 

Barium nitrate, made from Imported barium car- 
bonate, forms an ingredient of the fuse-igniter com- 
position used ill the Transvaal mines. I.«ead nitrate 
is used to produce lead-zinc couples to facilitate 
precipitation of gold from cyanide solution, and 
is added to solutions or ore under treatment to 
preeifutaie soluble sulphides wlileli interfere with 
the lU'oeess. It is mannfaet tired by the explo.sives 
works from lea<l derived from the Rhodesian 
Broken Hill mines. — (N. Afr. J. Jnd., April, 1010.) 

BRITISH INDIA. 

Soil Surveys.— One of t he Import ant undertakings 
of the Board of Agriculture is the systematic sur- 
veys of soils in the dilTerent provinces, in Bengal 
considt'rable progress has been made with tlio pro- 
vincial soil survey. Red soil shows a deficiency in 
pliosplioric acid ami lime In western Bengal and of 
potash in eastern Bengal. The soil survey is not 
limit (*d merely to tiie analysis of soils, but the 
contents of asiies of (he typical crops grown in each 
<lislriet; are e.xumlned and recorded. Tims It is 
Ito.ssible to detennine tlu* exhaustion of valuable 
soil const It uents by the plants. As an instance, it 
is pointed out that in nortli Bihar tlie indigo soils 
liave undergone deterioration owing to the depletion 
of pliosiJiatic comstit uents (this J.. 1010, 110 u). 

Apatite. — T^arge deposits of ai>alile have been 
found in India, and it lias been suggested to use it 
for enriching Indian basic slag wldch is of very low 
l)lH).sj)baii(? content. Consideralile W’ork has been 
doiK* bv tlu* Board of Agriculture in determining 
tlie solubility of the apatite and rendering it, useful 
as a r<>rlilis(*r. 11 has been sliown that the largo 
percentages of iron in Indian ai>atlte restricts its 
use in the manufacture of superphosphate. It Is 
suggested iiy (lie Ihiard of Agrieulture that cheap 
el<‘cl ric power, whleli will be available at the Tala 
llyiiro-eleclrie Works, iiarticularly by its Koyna 
jiower projeel, w’ould render it fi'asiblo to utilise 
those natural phosphate minerals as a source of 
soluble phosphate. The use of Palmer’s ] latent has 
been suggested in this connexion. 

CANADA. 

A New Research Organisation.— J’he Shawlnigan 
Water and Pow’cr Co., Monlr{‘al, is establishing a 
now r(*search (h*i>artment to coiavlate the work 
lK‘ing (•;nri(*d out in its various depart iiu'uts and 
to uml(*rl:ike now" invest igal ions on the manufac- 
ture of magnesium alloys, and on a numlx*r of 
other electro-chemical and m(*lallurgical processes. 
Synlhelie organic comiMinnds based on calcium 
carbide manufacture and the production of acetic 
;icid form the non-metallurgical field of this com- 
Iiany. ^'lie development of Sbawinigan Industries 
lias been of great value during the war and the 
above company is now opening a brancli in England. 

The Canadian Institute of Chemistry. - At the first 
meeting of the Council of the new Institute, Prof. 
J. W. Bain, at present on the (’aiiadian War Mission 
at Washington, and head of the Cliemieal Engineer- 
ing Department of the Faculty of Apiilled Science, 
University of Toronto, warn eleeted ehairman. 
Three Vice-Presidents were eliosen, as follow\s 
Dr. G. Baril, M.D., Laval University, Montreal; 
Or. A. McGill, Department of Trade and Commerce, 
Ottawa, and Dr. R. D. MaeLanrln, of the University 
of Saskatchewan, Saskatoon. Mr. Harold J. Konst, 
of Montreal, is the acting S(‘cretnry -Treasurer of 
the Institute. 

Ten members were chosen to form an Exijcutive : 
— Prof. B. G. II. Ardngh, University of Toronto; 
Dr. J. S. Bates, Price Bros. lAd., Kenogainl, Que. ; 
Dr. n. B. Bigelow, Mount Allison University, Sack- 
vllle, N.B.; S. J. Cook, Trade and 0)minerce, 
Ottawa, Ont. ; J. A, Dawson, Trade and Ck>mmeroa, 
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Vancouver, B.C.; I. Grageroff, Canadian Ex- 
plosives, Montreal, Quo.; Dr. L. F. Goodwin, 
Queen’s University, Kingston, Ont.; Prof. A. 
ilielimau, University of Alberta, Edmonton; Prof. B. 
Mackay, Dalhoiisic University, Halifax, N.S.; Prof. 
M. A. Parker, University of Manitoba, Winnipeg, 
Man. The new Institute is finding ready support 
and the James Robertson Co. Ltd., of Montreal, has 
started with Ji subscription of $.^00 to a general fund 
for carrying on the work. Offices liave been oi>ened 
in the Kingdom lUilIdlng, Reaver Hall Hill, 
Montreal, Quebc^c. 

Maple Sugar. — ltej)orts from various ma[)le dis- 
tricts in Eastern Canada state that, the maple pro- 
<lucts thl.s year will beat all records for the last 
ten years. ’The makers of ma])le sugar and syrup 
in Canada exceed 45,000. About 5.50,000 acres of 
land is being reserved in its natural wooded state, 
f)f which two-thirds is situate in Quebia*, and the 
JOastern Townships of this lu-ovince constitute the 
centre of the world’s supi)ly of luaple i>roducts. 
Maple syrup is not exporl(‘fi on a larg(‘ scale. — 
(Offiriah) 

BrUii<h Columbia. 

Natural Deposits of Salts of Magnesium and Soda 
in British Columbia. — Several comi)auies are In- 
ttu’csted in developing certain lake tlei»osits of 
magnesium and sodium sails in tills province. 
Tliese salts as they occair in Rritish Columbia, pre- 
.^:ent several no\eI gi'ological features. In jilaees, 
vi.'ry pui‘e magnesium sulphati' separates out and 
may b(‘ l(iad('d directly. In other iilaces, both mng- 
iK'sinm and sodium sul)ilial<' oceur in various pro- 
liortlons. Idle series of deiK)sil.s consist of calcium 
carbonate, hydrated magnesium earlioiiate, gyjisum 
and epsomite. They all ociair in very fine ginius; 
the (‘]»somite is llie only i»rudnel bei.ig worked so 
far. ddie lakt* deposits oonsist of numerous circular 
elosely S])ac(xl areas of inagia'sium sulph.ate, over- 
lain by a few Inclii's of brine, and betwaxm them 
there is a dark mud mixc'd with tiu' salt. ’Phe umhT 
suriac(' .ajjjiears conv('x, or coue shaped. All these 
d(^])(*sils oiler .a striking exercise for the application 
of ])hysl(*o-chemie;il i)rinclpl(‘K to tli(‘ solution of 
tlieir cause. Freight lates and the fact tliat the 
I a.armai'(Mit ical lrad(‘ is .‘naaistomed to larger 
<a i .-hils is del.'iying jli(‘ wj<le .sale of these fu'oducts, 
bill (‘ventually lliey must (‘ommand the Western 
mai'ket. 

UNITED STATES. 

Future of the National Research Council. — The 

National Acadmny of Sclmiees having l)een najiiesled 
io ]H‘ri)(‘tuale the National Re.search Council lias 
adopted a jilan for a permanent foundation to no- 
place the temporary war-time organisation. The 
puriiose of Uk' Council is to jiromote ri'seanh in 
the mathernatica], ])hysieal and biological .sidmices 
and in tlie apjilication of tbo.so sciences to the use- 
ful arts such as (‘ugiiuMTiiig, agriculture and medi- 
cine. In order that tlie work may be carried on 
mo.st effectively itbe Council is being organised 
in divisions of wlileli tliere are two elasse.s : — 
(A> Those dealing with tlu' more general relations 
and activities of the Connell, and (R) divisions con- 
cerned with related br.iuches of science and tech- 
nology. Tinder this classilicatlon the divisions 
under (A) are I. (Tovernnumt, IT. Foreign Relations, 
III. Slate Relations, IV. Educational Relations, 
V. Industrial ITelatlous, and VI. Rc.scarch Infor- 
mation Service. Under (1>) the divisions are those 
of VIT. Physical Sclcnct^s, VIII. Engineering, IX. 
Chemistry and Chemical Technology, X. Geology 
and Geography, XI. Medical Sciences, XII. Riology 
and Agrlcnlturc, and XIII. Anthrojiology and 
Psychology. The organisation is being rapidly 
comiileted along these lines and the work is pro- 
(‘eetTlng In accordance with the policies adopted. 
A number of National Reseai*ch Fellowships have 
already been granted for chemistry and physics. 


The Eesential Oil Industry and (he Projected Ban 
on Alcohol.— The prospect of liclng deprived of 
alcohol in tlie near future has caused some con- 
cern among manufacturers of flavoiiriug cxtr.icts. 
especially as some States have already prohibited 
the sale of certain flavour.s whicli usually coutaiu 
high percentages of It. Since the u.se of any sol 
vent not known to have food v:ilue and to be readily 
assimilated by the human body may he barred In 
future, the possibilities are som(‘what limited. 
Rakers have foujid purified and retiiied vegetahfi' 
oils, such as coconut, and cottonseed oils, satisfac- 
tory diluents for lemon, orange and such oils, and 
reetmt res(‘arch indicates the iiossiblllty of using 
glyc(‘rin in one form or another for ^anilla. This 
may, however, necessitate some revision In stan- 
dards, since certain resins dissolved by alcohol 
arc not soluble in glycerin or its <h‘riva lives, and 
hlllierto the presence of such resins ha.s been 
required in a true vanilla Ix'an extract as dls- 
llngulsliLHl from synthetic vanillin. The glycerin 
extract appears to be perfectly satisfactory in 
apiM^arancc and in usi*. The perfumers sccm to Ik" 
facial with a more diflicult jiroblein since the more 
delicate perfumes may be easily overcome oi* 
neutralised by the odour of tbfssiibst it ute solvent. 
The use of small drops of themudiluled extracts 
may comt* Into vogue, 

Benxyl Alcohol as l.ocal Anaesthetic.-- Itenzyl alcohol 
is now available for use ns a local aiuesthetic. It is 
said to Ik* very elficient, a 1 per cent, solution 
producing ana*.slhesia for .*>0 minutes. 

Cost of Production of Nitric Acid.— In a paiK*r 
read before* the American Chemical Society on 
May S, Dr. C. L. Parsons (‘ompar(‘d tlie cost; of pro 
duct ion of nitric acid fi’om Cldlenn nitrate with 
that of acid made by the catalytic oxidation of 
ammonia. He staled that a 94 per cent, acid could 
be made by the latter process, iu eomjx'tition with 
aelil from Cliilean nitrate wlien this mntorinl cost 
2 cents per lb. and the (*osl of ammonia was 
1U cts. per lb. 'riie cost of 50 r^er cent, acid would 
be the sam<‘ by the two processes when nitrate cost 
2 cts. per lb. and ammonia 14 cts. per lb. — {Chem. 
aud Mat, Bntj., May 15, 1919.) 

Progress in Electro-Chemistry.— In his presidential 
address to the American Elect ro-Flu‘micnl Society 
on “Electro-Chemistry and its Human Relations,” 
Mr. F. J. Tone dealt with recent applications of 
electro-chemistry to agriculture, sanitation and 
metallurgy. Referring to the n.sc of chlorine for 
sterilising jiotable water, he stated that more than 
20 millions of (lie iK)])ulation of the United State.'-' 
<1 welling in cit ies are now safeguarded from disease* 
by tills means. During the recent iulluenza 
c|)id('mic the number of eases in the cell rooms 
of two elecirolylie chlorine plants, located in 
diflVrcnl Slates, was one-half of tliat in any other 
jiortion of the plants. The Carrel-Dalvin solution 
for Uu* treatment of wounds is perhaps the greatest 
surgical discovery of the war. A large field lies 
open for the use of chlorine iu sterilising sewage. 
A million gallons of the latter can be sttudlised 
with P20 lb. of hyiioehlorite, and the cost of treat- 
ing the sewagi* of a <'ity of ^ million inliahitaiits 
does not exceed ?3r»0 a day, or about (UI. i)cr head 
per year. Chlorine should also be applied to the 
sanitary control of milk supply. 

Tlu* electric furnai.v is us(‘d in tlu* third stage 
of the triplex proe<‘ss for rcfiiiiiig steel, whereby 
a product is obtained from which rails arc made 
which do not break and plates which do not frac- 
lure. It is the task of tlic elect ro-chemist to pi*o 
diice alloy steels in such quantities that not only 
the vital parts of motor cars, farm tract or motora 
and aeroplane engines can Ik* made of them, but the 
entire mechanisms. We seem to be on the eve 
of great advances In the manufacture and use of 
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ferro-uranium and forro-zlrconlum ; in fact, it is 
whispered that a zirconium-steel can be made of 
tensile strength 300,000 lb., with 30 jjer cent, elonga- 
tion. The use of such material for the construc- 
tion of oc*ean liners and railway trains would 
increase their carrying capacity by 25 per cent., 
or, with the same weight of metal, they could be 
made four times as strong. In a word, the task 
of the electro-metallurgist is to put siiper-ste(‘l on 
a big tonnage basis .— (wd Hut/., 

April 15, lOlJ).) 

JAPAN. 

The Iron and Steel Problem. — The Tokio Chauilxu* 
of Commerce proposes tliat relief Ih‘ secured for the 
iron and fiteel imlustry by raising tlie Customs duty 
and by granling subsidies. The suggested inereaso 
of rate on pig-iron is from 10 sen (2.id.) to 50 sen 
(l.v.) jKU’ too kin (l.T^ lb.), the latter tlgure being 
(‘quivalent to an ad valorem duty of 21-5 per cent, 
it is further suggested that a subsidy be granted on 
pig-iron produced by Jai)aiiesc‘ tirius in Manchuria, 
China, and Korea, sutEcient to counterbalance the 
import duty. Shipbuilders oppose these tariff pro- 
posals. As late as last March the agitation for 
Government assistance of the iron and steel trades 
continued unsuccessfuny, and a proposed combine 
of these trades remained uneft'ected. English pig- 
iron is on offer at a price considerably below the 
cost of production in Japan.— (/h/. of Trade 
May 29, 1910.) 

GENERAL. 

“ The Chemical Age.”- -We are pleased to extern! 
a welcome to (his new weekly contemi)orary, of 
which the tirsl. issue a pj Haired on June 21. Tlie 
sphere of activity of (he new journal wdll be the 
fertile held of industrial chemistry, and, as may be 
gathered from a i>eriisal of (h<' tirst numlier, the 
interests of engineering chemistry will receive 
particular attention. The publishers are Messrs. 
Benn Brothers, lAd., of 8, Bouvtude Street, E.C., 
who are the proprietors of the (Inn World and other 
publications. 

Report of the Alien Property Custodian of the United 
States. — The Association of British Chemical Manu- 
facturers has had tliis report reprinted from, 
and by permission of, the Journal of Industrial and 
Engirieeriny Chemistry (se(‘ thi.s J., 1919, 197 u). 
T'hose who wish to obtain a copy may do so by 
applying to the Secretary of the Association, at 
IGO, Piccadilly, Loudon, W. 1, enclosing a postal 
order for 1^<. 

The Cane Sugar Industry in Cuba. — The sugar 
cane is said to have been introduced into Cuba 
in the year 152^1. The climatt? is unsurpassed for 
the growth of abundant lam* crops, .and as, more- 
over, the soil i.s very fertile, little nrtiticial manur- 
ing is done. A .series of successful experiments 
with sulphate of potash, superidio.sydiale and slaked 
lime has, howt^ver, proved the iinimrlance of their 
application. The })laiits are ref>rodueed by cut- 
tings, take 18 months to ripen, ami are not infre- 
quently grown for 25 years in the same tie Id, 
during which period the yi(‘hl gradii.ally diminishes. 
The density and purity of the juices, Iiowever, 
increase. Fifty tons of cane per acre are often 
obtained. Cuba was a t^panlsh colony from 1192 to 
1898, when It became an irideixmdent state under 
American suzerainty. To the abolition of Spaiil.sh 
laile and the subsequent introduction by the United 
States of the latest machinery and the mo.st up-to- 
<late scientific methods of culture and extraction, 
the marvellous growth of the Cuban cane industry 
must 1)0 ascribed. The annual production of 70,000 
tons In 1817 had In 1850 advanced to 300,000 tons. In 
1894, 1,064,000 tons represented the maximum pro- 
duction under Spanish rule, and the minimum 
production of 212,000 tons occnTrecl In 1890, when 


war and rebellion raged throughout the Island. 
When peace had been re-established the industry 
made a wonderful and steady recovery, producing 
300,000 tons in 1900, 1,103,000 tons in 1905, 1,180,400 
tons in 1910, and 2,593,000 tons or 14T4 pi'r cent, 
of the total world’s production in 1915. In 1918, 
Cuba furnished 19^ per cent, of the world’s sugar 
production, or 3,350,000 tons, and for 1919 Willet 
and Gray estimate a probable crop of 3,000,000 tons. 
During the war Cuba has supplied a portion 
of the deticleneles caused by the failure of the 
Euroix'an beet sugar crop, which dropped from 
8,758,900 tons in 1914 to 5,050,000 tons in 1918. 

Sugar Crop of the West Indies In 1918.— Last year's 
weather conditions in the West Indies were not 
favourable to sugar production. The sugar and 
molasses, in terms of sugar, exported both in 
1910 and in 1917 amounted to 300,000 tons; last 
year the quantity was 50,000 tons less; prosi^ects 
for 1919 are bettor, the total estimate being 
291,225 tons. The exports of sugar and molasses 
in 1918 wore Dark crystals 21,478 tons, Canada 
taking 79 per cent.; yellow crystals 240 tons (New- 
foumiiand, 75 ix'r c(‘nt.); white crystals 290 tons 
(Newfoundland, 55 iM‘r cent.); muscovado 11,190 
tons (Groat Britain, 70 per cent.); fancy molasses 
9,113,f*d4 galls. (Canada, 02 per cent.); chohv 
molasses 1.283,2t>8 galls. (Newfoundland, 07 per 
cent.); vacuum pan molasses 280,727 galls, (Great 
Britain, 99 per cent.). — {TI.H. Com. Rep., April 18, 
1010 .) 

Fermentation Glycerin.- -In connexion with the pro- 
duction of glycerin by the alcoholii* fermentatloii 
of sugar, a pajM'r was rcxently read by K. 
Schweitzer befon? the Swiss Chemical Society on 
the effect of adding a reducing agent; to the fer- 
menting liquor. According to OppcnlnJmer, the 
glycerin Is formed l)y reduction of glyceraldehyde 
or dlhydroxyacetonc, into which tlie hexoses are 
primarily broken up. The author found that acid 
reducing agents were unsuitahle, hut sodium sul- 
phite produced a greatly augmented yield. Whereas 
Bastour (1857) obtained from 100 grs. of sugar 
with yeast 3-0 grm. of glycerin, and Opiicnhcimer 
(1914) witli yeast Juice got 3—12 grm., Schweitzer 
willi yiaist and sodium sulpliitc obtained grni. 
The yield obtained by Eoff, Limbu* and Beyer (this 
J., 1919, 175 ii) using a yeast .aiul sodium carbonate 
was 20 — 25 per cent. — (Kc/nrr/,r. Cheon .-Z>'it IS — 19, 
1919.) 

German Industry and the Peace Negotiations. - 

The “ Keichsverband der dcutschen Industrie” 
tlmiKudal Association of German Industries) has 
(bs'iared that the acceptanci; of the proimsod terms 
of peace would 1x‘ a dcath-hlow to the (‘conomlc life 
of Geriiiaiiy. Tlie territories demanded i)y the 
Allh's are indispensable for tiie supply of agricul- 
tural produce and raw materials, (‘specially coal 
and ores; and tlu* fnllilmeiit of the condition that 
a considerable portion of tli(‘ remaining coal supply 
shall be d(‘llvere(l to France, Belgium, Italy and 
Iviixcmburg would lead to industrial paralysis. 
Tile production of Iron would lx‘ ivduc(‘d to one- 
fouith; and the obligation to give I lie Associated 
Powers the bmiclils of the most-fa vonnal-iiatlou 
clau.scs without reciprocity w<aild lead to tlie flood- 
ing of G(‘rman niarliets wllli foreign goods. The 
pow(*r given to tli(‘ Ihiteiile t(j d(“l ermine the quan- 
tities of raw materials and foodstuffs to he im- 
p(jrted into (hu'maiiy siiows a brutal will to 
destroy by causing uucmploynu'nt, and ruin to 
millions of (icnnaii working-class families. The 
surrender of llie mercliunt fleet and the enslaving 
of the shipbuilding yards to work for the Allies 
exposes Germany entirely to the arbitrary power 
of her competitors. Tlie acceptance of the peace 
conditions woyld be worse, from an economic 
standpoint, than the continuation of the bhxikado 
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and the occupation of the coal districts. The 
Oelchsverband therefore affirms that the proposed 
IKjace conditions are impossible to execute and 
therefore unacceptable.— u. Eisen, June 5, 
1919 .) 

Blast Furnaces in Belgium. — According to the 
Monitem' ties InterHs Matdrlels, the number of 
blast furnaces in Jtclgluin on .Tiily 1, 1914, was (iO, 
of which 49, liaving a total output cai)aclty of 7057 
metric tons per 24 tu‘.-<lay, wcr*' then in blast. The 
actual output for the first half of 1914 was 
1,233,410 tons. To-day llie output Is nil. With the 
exception of four furnaces In Ilainaut, which had 
lieen requisitioned and are in good condition, prac- 
tically (wery furnace has be(*n wholly or partly 
demolished. Before the war Belgium possessed 
.50 converters, 19 open-heartli furnaces and 90 rolling 
mills. — {The Iron Af/e, May 21, 1919.) 

Condition of the Belgian Glass Industry. — All 
Belgian window-glass factories remain intact, raw 
materials are In luind, .ind labour available, but It 
will lake time to train young workmen to make up 
for the dcficitmcy caused by the war. The fac- 
tories are not yet running, liowcver, owing to 
disagreement with trade unions regarding labour 
contracts. In 1914 thme were 30 furnaces; at 
present there Is one hand-worked and one machine- 
worKed furnace in operation, and the production is 
20,000 boxes of 100 sq. ft,. p<‘r month. Glass is six 
and a-half times ns costly as in 1914; the price of 
hand-made glass is now 200 francs per box of 
.300 sq^ft. loaded on car at factory, that of machine- 
made glass 240 francs i)or box, free sizes 4e. 
21 ounces, 200 .sq. ft. Belgium uiid France greatly 
need window glass; the l^T’eneii Government has 
mad(* a proposal for 40,000,000 squa?‘e metres at 
22.5 francs per i)ox of 300 .scp ft. A co-operative 
association comprising tlie principal Belgian 
window-gla.ss manufacturers has ju.st been formed 
wltli head offices at Charleroi. The capital is 
224,750 francs divided into 89t)0 sliares of 25 francs 
each. The plate-glass factories have not su tie red 
very much, and altiiough tlie Germans deported 
copix'rand machlnoiy, most of the factories will 1)0 
running again in a few months’ time. Charleroi 

/ oiled glass” sells at 12 francs (IKs. Orf.) per sq. 
me ♦‘re. Most of tlie crystal glass factories have 
eontiniK'd to manufacture half-erystal glass during 
the war, but labour trouble exists at present. The 
only Belgian bottle factory- at .Tu met- has con- 
tinued to work during tlie war. A new factory to 
bt^ worked on a Freiieh system is b(;iug built at 
Merxem near Antwtu-p. ’Plie fiiriiaees will use tar 
fuel, which is giving good results in a glass factory 
in Holland.— (C.N. (Jom. fiep., April 12, May 12, 
1919.) 

Output of Alsatian Potash. — Tluu’e are now live 
mines in operation, viz., “Keichsland,” “Theodor,” 
“ Max,” “ Marie,” and “ Liiise,” with a combined 
output of 2000 metric tons [xt day. It is hoped 
to double the i>rodu<'tion wllldn about 3 months. 
In .luly next, “ Amelia I and IT,” ” IMarie Josef,” 
.and “Else” will be laauly to .start operations, 
wdien the jirodiu'lion should rise to .5000 tons. The 

“ Prince Eugen ” is exiK'eled to naidy by 
.ianunry 1920. “ Anna 1 and II.” “ Ensisheiin I 

and n,” and “Uiidolf ” are expected to reach the 
producing stage in 1922, when tlu' daily output 
should attain 9000 Ions. All the mines aia^ midiM' 
French control. ~(Z. anyew. Chem., May 9, 1919.) 

Reported New Oilfield in Western Mexico. - 
Recent investigations have reveak'd the existence 
of rich deposits of petroleum on the Pacific Coast. 
The Federal Government has conceded authority 
to explore and exploit an Island (probably the 
island of Altamuro), which is state<i to be extr.a- 
ordlnarlly rich in oil and in asphalt,— Unl^ 
venal March 11 . 1919 ,) 
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KteOllT ON JUE iNVESriOATlONS CAUHIEI) OUT BY THE 

Chemical Waste Puoducts Commiitee of the 

Mu.xitions Inventions Deixaiitment, Ministuy of 

Munitions {not printed). 

Oonsiderutiuns of economy and esiKjcially economy 
of freightage led to tlu^ formation in March 1918 
of a siieeiai committee of tlie Munitions Inventions 
Det/artment to investigatAi the possible utlUsatlon 
of eiiemieai waisle products. A long list of wmste 
lu‘oduets was compiled after eireularising manufac- 
turers, and from ibis the Committee selected certain 
subjects for Investigation, it was ascertained that 
about 30,909 tons of mimosa burk is treated annually 
in th(? tanning industry, and a process was evolved 
for tlu‘ conversion into paper of the residue after 
the extraction of tanning materiul. In connexion 
with the utilisation of sm'ap timt^er for paper 
making, propo^^als for the erection of sjiecial plant 
wT‘re r(*Jected Is^C'ause of tiie expenditure involved 
and attention was directed to liui^aiistlc soda treat- 
ment in esparto plants of pinf, birch and oak, 
Hft(‘r tlie Avaste timVier had ijc‘en shredded into a 
suitable size at the saw mills. 

A successful process was devisiHl for detauning 
scrap eiirome-taniied leather (wlileh is not €* 011 - 
sidered suitable for use as a fertiliser) and utilising 
it in t he inanufacture of glue. Many sulphuric acid 
manufacturers asked for information as to the best 
iiK'lhod of treating suipiiide or arsenic residues; 
lhi‘ treatmojit suggested was to rai.S(‘ tiie sludge to 
a temperature of 200° C. when the sulphide of 
ar.'^eiiie and otiier imiiurlties assume a granular 
form and can be seiiarated from tiie acid, washed 
and dr’(‘d for arsmiie smelling. 

Tli<‘ residues left after tlie extraction of alumina 
from bauxite liave accumulated in largti quantities, 
and although lliey contain a liigh t>^'rcentage of iron 
tliey have not as yet been snccossfully utilised in 
Ibis country. Tlie German ]>roeess for alumina 
ext met ion, rousting bauxite witli sodium carbonate, 
converts tin; oxide of iron into a comt>oiind Avhich 
ultimately yields ferric liydrate on treatment Avith 
AA’ater. P,efore tiie AA'ar this materi.ul AA^as imported 
as ” J>ux ” and lurgidy used for purification of coal 
gas. The English caustic .soda extraction process 
leaAT'.s the iron oxide in its original condition in the 
lianxito ore. Various firocesses for tlie conversion 
of tliese n'sidnos into material suitable for gas puri- 
lic.ition AAcre examined, but iioiu‘ Avas found to give 
material to pass tlie rigid tests adopted by the Com- 
mitt(‘<‘. Various otlier ivsidues containing oxide of 
iron AA'cre examined and some found snilable for 
gas purification. A residue resulting from the 
mamifaclure of cyanide, and containing a hlgli per- 
ceniage of ferric iiydnite. Avas rendered aA’.ailable by 
tile Introduetlon of a special drying i»rocess to give 
tin* right ifiiysieai texture. Iron Avas roeoA*ered 
frnm tlie Av.aste iiydroeldorie .aeid li/juors obtained 
in tlie piekliug of iron iiy tlie addition of lime in 
order to obtain material for g.ns purifieation. 

In vleAV of tiie iini>orlanee of seleninra in the 
glass Industry various r(^sidu('s from .sulphuric aeid 
works burning jiyrites wen' ex.nmlued. Tlie selmi- 
iuni found in fine /lust av.m.s ikU w'ortliy of eonsidora- 
tiou. Avliile ilio amount present in tlie sulphate of 
lead sludge from the Glover toAver and snlphurle 
aeid ciiamlx'rs Availed between 0-3 and 0-7 per cent, 
and in exceptional cases 4 per cent. AA\as found. 

The conditions for converting the residues left 
after the oxidation of organic snbstanot^s by sodium 
bichromate and .snlphurle acid w'erc determined. 

C’riide benzol was rocoA^ered from the tarry resi- 
due from the sulphuric acid purification of benzol 
by treatment with steam or water to obtain a sepa- 
ration of acid of about 40 per cent, and subsequent 
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distillation of the tnr with on equal weight of lime. 
Many residues consisting mainly of calcium sul- 
phate were submitted to the Committee and 
examined for nitrogen with a view to their admix- 
ture with fertilisers. 

Other matters ilea It wit h were : —The extraction 
of chemicals used in IMl. gas helmets, the iitllisa- 
tiou as a feitiliser of maize residues from the 
maniifaetnre of l)iilyl alcohol, the Investigation of 
residues from the manufacture of acetic anhydride 
and of briieiue. of residues containing sulphur, of 
the watery liquid from the steam drying of wood, 
of waste salt, of iR'at tar residues, and of hydro- 
fluosllieie acid from phosphate w^orks, the de- 
rusting of metals, the low tomiM.‘rature crystallisa- 
tion of salts such as nitre cake, the production of 
methyl alcohol from miMliane, the treatment of 
nitrogenous liquors su(*h ns urine with magnesium 
phosjdiate, the corrosion of acid resisting metals, 
and the use of peroxide of manganese electrodes in 
the mamifaeture of persuljihates. 

The researches in progrivss are :• Further investi- 
gations upon bauxite residues, ebromc liquors and 
snlpbato <!f k'ad residues from acid works: the 
examination of (piarlz and mica residues from tbo 
preparation of china clay, w’aste liquors from the 
ammonia plants of Scotch blast furnaces, sillcol 
residues from the mauufaelure of hydrogmi and 
residues from alizarin mamifaeture. and the re- 
moval of copper and nickel from steel scrap bound 
with copper-nickel alloy. 

The Committee recommends that Its unfinished 
work should be carried to completion, and that llii 
existing organisation should be developed as a ixu'- 
manent Chemical Kesonreh Department on lines 
sliiillar to those of the National Physical T>abora- 
tory. The Department would consist of an advisory 
committee in association with a director and 
chemical staff wltli Its own laboratories, and its 
duty would l>e to consider and report upon both 
problems from mauufaetnrers and jiroiiosals from 
Inventor.s. 


Report ox the TuAm: op Canada and Newfoundeand, 

TOG ETHER WITH A DETAILED REPORT OX 'fllE TRADE 

OF THE Province op Ontario for the year 1918. 
By F. W. Field. H.M. Trade Commissioner at 
Toronto. [Crud. 103, .3i/.] London : H.M. 

Stationery Otiice. 

The following table, compiled by the Mines De- 
partment, Ottawa, contrasts the production of the 
principal metals in Canada during 1917 and 1918 
(cf. this J., 1919, 104 jO : — 


ProducU j 

1917 

1918 

Pig Iron (short tons) 

Steel ingots and cavtiogs , 

1,170,480 

1,182,000 

(short tons) ,, .. 

1,74,\734 

1,910,000 

Copper (lb.) 

l0'.)/22 7,332 

11.5,000,000 

Zinc (lb.) : 

29,00 H,7 04 

30,000,000 

'Cold (dollars) . . i 

], 0,2 7 2, 992 

H.V.A'EOOO 

8Ilvor(oz.) { 

22,221,270 

20,780,000 

Nickel (lb.) 1 

82, .330.280 

90,000,000 

Load (lb.) ^ 

32, A 76,281 


CJoal (short tons) . . .1 

Total mining production ! 

14,040,7 A9 

15.180,000 

of Camida (dollars) .. | 

189,040,821 

220,000,000 


There was an Increased outi)i]t of asbestos, chro- 
mite, felspar, graphite, magnesite, fluorspar, 
pyrites, etc., and also of i>etroleuiu. 

The annual production of i)ulp and paper is of 
the value of about §;100,000,(K»0 a year, and the 
exi)orte were valued at $71,754,425 fur the year 
ending March 31, 1918. The total value of Canadian 
liDiwrts from the UnitiKl Kingdom declined from 
$107,000,000 in 1917 to $81,000,000 In 1018. During 
the same period, imports frora^fhe United States 


Increased from $604,000,000 to $792,000,000. While 
in the period 1915—1918, Canadian imports from the 
United Kingdom showed a decrease of 10 i>er cent, 
ilurlng the same iieriod, the imports from the United 
States Incnmsed by 100 per cent. The two coun- 
tries which made most headway in trade with 
Canada during 1918 were the United Slates and 
.Tai)an. Tlie proximity of I'anada to the U.S.A. 
necessitates that the Canadian market sliould be 
given siiecial consideration even amongst markets 
of the Empire. Suggestions are made us to how 
trade with the Dominion may be fostered. Special 
.atlenliou should be given to developing the various 
sale departments in the country. First-class repre- 
sentation by agents is essential, and comiexions 
sliould not be severed during periods of trade de- 
pression. The questions of the despatch of goods 
on consignment, invoices, etc., need attention. De- 
signs fK'culiar to Canada must he adopted by British 
manufacturers, and the scale of advertising expen- 
diture needs thorough revision. Loose-leaf cata- 
logues and the cinema Jire means of advertisement 
to wlilcli special attention is drawn. Personal 
visits of the Arms* representatives to Ontario are 
rceommiauled. A reciprocal interchange of Cana- 
dian and Urillsh graduates in engineering is desir- 
able in order to standardise current engineering 
! practice in the two eonntries. 

The mineral product ion of Ontario is about half 
that of the whole of Canada. It has increased in 
1 value from $6,000,000 in 1893 to $72,000,000 In 1917. 
Tlie CopiXT Cliff and Coniston smelters during 1918 
treated 1,141,080 tons of ore, prothieing 64,926 tons 
of matte eonlalning .‘;.3,0.88 tons of nickel and 17,232 
I tons of eoi)per. Tlie International Nickel Co. com- 
; menced ojierations in July, ami between July and 
: Seiitember produced 358,205 lb, of nickel and 
; 359,713 lb. of coiiper from nlckid-copper matte. 

I The United States lias established over 500 
' bramJi works or assemblin;; plants In Canada, re- 
' iiresenting an Inveslmeiit up to October 191(> of 
; $251,000,000, a decided impetus towards development 
1 in this direct ion having iieeu evident, in 1918. It is 
suggested tliat United Kingdom Arms should con- 
siiler the advisability of following this tendency. 

Although an important llmm industry has .iiisl 
been established In Ontario, importers conti'inplate 
a contiiniation of an excellent import trade in this 
material with Britain. In the matter of chemicals, 
there has just been considerable development in tlu‘ 
production of glycerin, ethyl alcohol, toluol, l)enzol, 
mothyk'thylketone, butyl alcohol, crude magnesite, 
ealeined ferruginous magnesite, clirome, china clay, 
ochre, Epsom salts and alums. Sal-ammoniac Is 
Ixung manufactured for the tirst time, Ilkcwlsi* 
aspirin, phenneotln, permanganate of potash, para 
midophenol base and hydrochloride. Dyes are 
obtained principally from the United States. The 
domestic export trades in iialnts and varnishes are 
being extended. The dry (‘oloiirs employed are 
largely of domestic origin, 'Uliere has been con- 
siderable progress In the manufactun‘ of llliimlnat- 
I ing glassware. 'JMie oi)inion is general that the 
United Kingdom will regain its trade with Ontario 
in ell inawn re lost during the, war, and now largely 
held by .Japan. 

Reports from Trade Correspondents in Nova 
Scotia, New Brunswick, Quebec, Manitoba, Saskat- 
chewan, Vletoria, Vancouver, and Newfoundland 
are also included. The minerals and mineral pro- 
ducts of Nova Scotia were valued at $55,840,000 In 
1918, and $.50,109,000 In 1917. The gold bearing 
lands have an area of .3000 sq. miles. The present 
annual coal iiroductlon is 6,000,000 tons. The 
annual output of gypsum is about 300,000 tons, and 
is exported largely to the United States, whence 
It Is returned In the form of manufactured articles. 
The coal production of New Brunswick In 1918 
totalled 266,000 short tons. The antimony deposlU 
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are to be developed, and It 1 b anticipated that the 
mines will be In operation early in 1919. The oil 
production amounted to 2800 barrels during the 
year. The iron mines In Newfoundland produced 
and exported over 800,000 tons In 1918. Appendices 
are devoted to statistics of the paper and pulp in- 
dustry of Ontario 1917, and a comparison of the 
Imports into Canada for consumption of dutiable 
and free goods for the fiscal years ending March 31, 
1914 and 1918. 

[Additional matter contained in the Report has 
been recorded in previous l.ssiies of this Journal 
(cf. Review, 1910, pp. 7, 25, 51, 03, 86 105, 125, 143, 
106).] 


COMPANY NEWS. 


BROKEN HILL PROPRIETARY CO., LTD. 

The .391 h ordinary general meeting was held in 
Tx)ndon on June 12, Mr. J. S. .Smith- Winby pre- 
siding. After protesting against the injustice of 
being subject (o double Income-lax, .and of the 
postponement by Uie (loverninent of the settlement 
of this (pu'stion l)y referring it to a Royal Com- 
jnisslon, tlie Cliairnian reviewed the position of 
silver and lead. The situation of and tlie outlook 
for sllvi'r were satisfactory, parlicultirly from I lie 
producers’ point of view, but the lead position was 
serious, lju; action of tlie Government in raising 
the price of lead from £29 on Novemlxu* 11, 1918, 
to £10 per ton on November 2(5, at a lime when 
there w^ere largo slocks on liand, resulted In 
increased production .and in siiaklng tin' conlhhmce 
of consumers. The price lias since fallen to below 
£2.3, a level whicli at the present time renders 
production quite unprolitable in many countries. 
No complaint could be urged against the Govern- 
ment for not continuing tlie contract willi tiie 
Broken Hill Associated Smeltm’s *' 0 . after March .‘II 
last. This company is tlie largi'st exporter of lead 
in the world, having a .yearly i>lant capacity of 
over 2(K),000 tons of le.ad for exiiort, a quantity 
more than suffleieiit: to supply llie annual require- 
T. N’nits of the United Kingiioni. 

rne reserves of the Proprlidary (‘o. were esti- 
mated in December last at 1,095,015 tons of ore of 
an average assay value of 0-7 oz. silver, 128 per 
cent, lead and lltl per cent. zinc. There is still 
a consi<lerable quantity of carbonate ore in tlie 
mine. Mine expenses are incre.islng rapiilly; tin' 
costs for ore-raising and for lead and zinc mill 
treatment before the war averaged 2.5.s’. .’k/. iier 
ton over tliree years; last year they were .‘M.v. ;id. 
[ler ton. Prices of mining requisites are exceed- 
ingly high, and the demands of labour are in- 
satiable. Considerable trouble has been exiH'd- 
onced with labour, many of the miners being misled 
by professional agitators; at the present time all 
the principal mines are shut down as the result 
of a <llsput.e between certain of the Labour Unions. 
The iirofit on last year’s working, after proviiling 
for administration and depreciation, was £214,l<>r> 
(capital £(500,000), which was £80,000 in excess of 
the previous year. 


BRITISH DYESTUFFS CORPORATION, LTD. 

At an extraordinary general meellng held at 
Manchester on June 17, resolutions were unani- 
mously agreed to authorising increases of capital 
from the original £0,000,000 to £8,000,000 by the 
creation of 2,000,000 additional preferred ordinary 
Shares of £1 each, and to £10,000,000 by the 
creation of 2,000,000 additional preference shares 
or £1 each. 


BRUNNER, MOND & CO., LTD. 

In presiding at the annual meeting held in Liver- 
pool on June 20, Mr. Roscoe Brunner stated that tlie 
Issued capital of the company had been increased 
by £212,000 to purchase nearly the whole of the 
shares of the Buxton Lime Firms Co., Ltd. Protits 
had decreased by £90,000, and the dividend on tiie 
ordimuT sliares had accordingly been reduced from 
IT to 1() iK'i* ccul. It Is now i)roiios(‘d to increase 
the nominal capital of the company from 
£10,000,000 to £15,000,000. 

Dealing with the mnnufactnre of liigh explosives, 
Mr. Brunner said that most of the qW'P originally 
I>roduced In tliis country, and also tlial .sent from 
America and (hinada, had been far loo impure to 
be used wllli safety. TIio method of puriticatlon 
adopted was Invented in the eonipany’s laboratories. 
The process of manufacturing syiitlietic phenol was 
so improved by the slaff tliat the company was able 
to obtain the highest yield in tlie country. The 
second largest works, Lostock, was given ui> to the 
production of ammonium nitrate, at tlie sacritice 
of a large output of soda ash. This substance W’as 
m:ule by three diiferent process(?s, the first com- 
pai*ativ<*ly simple, but tlie other two iiresented 
dilfieulties wlii(‘li .at first appealp'd to be insoluble. 
Man.y new jdants wen' <'r(*(rt(^. 1‘aetories were built 
and old oiu'.s a(la|>t(‘d; in all, there wer<‘ nine 
ditlen'nt iilants under the eompany's control from 
w'liieli m(>i(' than 5t}00 tons a w’cek of higii explosive 
umU'rial was turned out; in addition plans wa'ia? 
sui)pli(‘d for the construction of an ammonium 
nitrate factory in America with an output capacity 
of tOOO tons a w'cek. The initial contracts with 
the Government W’eia* undertaken at 5 i>er cent, 
prolit above cost, but as tliere liad lM:*eij no desire 
to make large sums out of wair work, this was 
altered, at the company’s suggestion, to a basis of 
fi.xed rudees pi'i* ton of products suiqilied, thereby 
rediieing the profits eonsiderabl.v. Trade is now 
a]>parentjy iK'ginniiig to revive- a change which 
wmuld Iiav(' come earlier but for tlu^ ever-growing 
demands of labour. During the war. Government 
faetorii's may liave produc'd on as favourable 
terms as privale Avoi’ks, but the jioiut w’as debate- 
able; and it must not ix' overlooked that during 
that iM'rlod I lie State relu'd miieli upon the 
.•issist.anci' rendered — often gratuitously — by many 
eminent teelinical men, which it would not have in 
tiiiK' of jieace. With regard to eoal, the Controller 
had ieekone<l on a saving of 700,009,000 ton miles 
per annum by taking the wliole of the distribution 
into hi.s own liands. ’riie ix'sult liad not been 
pnblislH'd, but in tlie ca.se of Brunner Moiid and 
Co., caleulation liad shown that his intervention 
had led to a loss of more than 2,000,000 ton miles 
IM^r annum. 

The report and accounts were adopted and the 
proposed increase of capital carried unanimously. 


BRITLSH CYANIDES CO., LTD. 

On June 20 Hie annual general meeting was held 
in London, Mr. C. F. Kowsell, ehairman of the 
(‘Miiqiany, presi<ling. In moving tlie adoption of the 
report and aeeoniits, Mr. Row.v’cll staled that the 
trading profit for the past year was £02,720, and the 
net prolit, subject to (‘xcess prolit s duty (if any)^ 
£20,572, the corresponding figures for the previous 
y<'ar l^'ing £07,478 and £30,725, respectively. The 
di'cliiie in prolit s was more than accounted for by 
the smblen (vssation of the manufacture of an 
important chemical compound for the Government 
when the armlstici^ was signed. The issued capital 
now stands at £278,558. and the reserve account at 
£23,000. The past year had been a very diflioiilt 
one, but the future Is regarded boix'fully, the 
demand for the company’s products being now 
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again on the increase. With reference to the 
British Potash Co., negotiations arc on foot which, 
when completed, will secure to the company large 
supplies of raw material, and place the large-scale 
production of muriate of pota.'^li on a competitive 
basis. 

Mr. Kennel li M. Chance, managing director, 
referred to the shortage of cyanide in the first year 
of the war, and described bow Hie company by 
doubling its output had licipcd to alleviate the situa- 
tion. After miK'li prepai'atory w'ork, which had in- 
volved the erect ion ;uhI imlliiig down of three largc- 
.scale pifiiils within tiircc montiis, it had been able to 
meet tlic fiiil rciiuii«‘incnts of the country for 
carbonate nf jtotasii for oi>tieal-gla.ss. The best 
quality of this .sui>sl.'ince could only be manufac- 
tured from native raw material. Very large 
quantities of sodium permanganate had been pro- 
duced for use in gas-masks. In general, the output 
of tiie company had increased greatly during the 
war; the numlier of articles manufactuml increased 
fi*om two to nine, tlie weiglit by li-i flm(‘S and the 
value by times. Plainly owing to w.ant of con- 
fidence, the chemical trade of tlie country w;is 
doing badly a I the moment, but he predicted a 
remarkable jxMiod of prosperity as soon as tlie tide 
turned. The company would be in a good position 
to meet deniaiuls owing to its largo ext»eiiditure on 
new' works, shortly to be comiileted. Amongst 
other activities, <*xperimental work on a nilrogen 
fixation process is to Ik* resumed in August next. | 


THE ,MONI) NICKEL CO., I.TD. 

Mr. Kobert Moiul, cliuirmaii of the company, has 
Intimat(*d that owing to stagnation of trade and 
consequent accuimilatlon of .stocks, the directors of 
the company have W'ith great regret been comiielled 
to close dow'U three-ciuarters of the works. It is 
hoped, however, that the situation will rapidly 
improve after the conclusion of iK‘ace, and that j 
normal production will then be resumed. Mean- 
time the suspension of w'ork Involves the tenifiorary 
dismissal of a large number of w'orlqieople, but in 
the matter of employment preferential treatment 
is being ai.'corded to returned .soldiers and others 
who have done work of immediate national 
Importance. 


MAYPOLE DAIRY COMPANY, LTD. 

The profits of this company for 1018 anioiint<*d to 
£713,500, compared with £747,240 in the previous 
.year. Since the partial lifting of the blockade 
there has been a gnait advance in the i)ric(* of 
raw materials owing to competition from countries 
short of food. Hence there lias been a consider- 
able rise in the cost price of margarine. The 
capital of the ooiiipaiiy has Imkui 4ucrens(‘d to 
£3,000,000 by the creation of 10,000,000 new shares 
(deferred ordinary) of 2.v. each, wliicli will l><i 
issued at par to holders of the old deferred ordinary 
shares as and wdien retiuired. 


OFFICIAL TRADE INTELLIGENCE. 


(From the Board of Trade Journal for 
June 12 and 19.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have l)i*eii rec'eived at the 
Department of Over.seas Trade (Develojiment and 
Intelligence), 73, Basiiighall Street, London, 
E.C. 2, from firms, agents, or individuals who 
desire t o represent U.K. manufai*tur(‘rs or exportiu’s 
of the goods siK'citied. British firms may obtain 
IJie names and addresses of the pc'rsons referred to 
by ajiplylng to the Departiiieiit and quoting tin* 
specitlc reference number. 


liOCALlTV OF 

Firm oh Agknt. 


MATKVvIAUS. 


Kekkuencf. 

Number. 


lii'lfish India ... 
lU-itlHli \V. Indies 
I’nnada ... 


Now Zealand 
Soutli .\frica 
Pelffium 


Groee<‘ 


Italy 

riniiiania 

Spain 


Morocco 

Brazil 


Dyos 

T'alniM, oils, varnish 
Chemicals for rublxir and 
paint trades, (juinino, 
inagnoslnm carbonuto 
Chemicals, dyes, textiles 
ChernlcalH, fertillserH ... 
rieavy c.liemicals 
(Jlyeorin for mamifactur- ! 

iriK pnrpows ... ■••I 

Cliernicals for glass and < 
pottery t rades .. | 

Chemicals, dyes j 

Dyes, varnish ... ; 

Oils, spirit ... ■■ i 

Perfnmes, foodstutlH 
A8l)estos ... ••• ••• i 

Class, soup, varni.sh, paint 
Margarine 
tqiramarino, soap 
Iron, steel, bronze, fire* 

bricks, chomicals 
(.’licinical and pharmacea- 
tic-al products, drngs. 
ruld)er 

Steel, cast steel, high 

speed steel, forged steel 
Tinplate, colours, paint, 
varriish, caiisUc soda, 
potassium, dyes 
Paint, fertilisers, glass, 
perfumes, pharmacea- I 
products ... i 

(JlnnidcalH, copper siil- 
])hate, soup 

Tinplate, chemicals, 
copper sulphate, caustic* 
soda 

Ammonium snlphuto, 
sodium nitrate 
Celluloid, colours, paints 
Tanning materluls. Indigo, 
cochineal, ciuinlne, me- 
tallic filaments 
Chomicals, dyes, drugs, 
porfiimes, paint, var- 
nish 

Caudles, soap, druggists’ 
I'ccjulsitcs 

Asbestos, paints, chemi- 
cals, drugs 


1100 

1107 


1128 

1129 

1131 

1170 

1171 


1130 

1138 

1139 
IHl 
1 1 1.") 

1148 

1149 

1153 

1154 


1175 


1182 

1187 

(3330 T<«rR)* 

1188 
1159 

1190 

1194 
] 1 03 


1 1 9.5 


1197 

1200 

1202 


* Belgian Hoction, Department of Overseas Trade. 
India linnsc, Kingsway, W.C. 2.' 


TARI F F. ( ' 11 ST( )M S . EXCISE. 

Aiiatr alia. —The. imi>ortation of all rublKU’-oovercd 
w'iro i.s prohibit oil as from July 1 uuIpsh bibelkHl 
ill accorrlaiicf* with curtain Hjiccincd conditions. 


Nkw RECiisin vtiox.s. — The British Fmpire tSutjar 
Iteseareh A.^.sociatirm has been registered as a com- 
pany limited by guarantee to ])romofe, a.‘^sist. and 
eondnet research and other wmrk for (be furtber- 
!iiioe of the sugar trade or industry. Membership 
is restricted to Brltbsh subjects or cori>orat;ion8. 

Hadiation , JJd., has be(‘n I’cgistered to effect n 
combination of the intere.sts of John Wright and 
Eagle Range, Ltd., the Richmond Gas Stove and 
Meter Co., Ltd., and the Davis Gas Stove Co., 
Ltd. The nominal capital of the new company Is 
£2.7150,000. 


Vanada.—The importation of cocaine, opium, 
opium alkaloids, their salts and d(‘rivativ(‘s Is pro- 
hibited, except under lici'iice, ns from May 14. 

The prohibition of Hie export of Canadian silver 
coin, bullion and bars has lx‘en cancelled as from 
May 14. 

France and Alf/cria, — d'hi* ad valorem surtax on 
imported goods has b(‘en increased as from June 14 . 
The rates vary from 10 to 40 jier cent, for th(* 
“ General ” Tariff and from 5 to 20 jier cent, for 
the “ Minimum " Tariff. 
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The existing prohibitions on imports have been 
removed except in some cases wlilch Include coal 
tai’ products, dyes and ijerfumes, as from June 20. 

French West Africa . — An internal consumption 
tax of 5 francs ixjr 100 kilo, lias been imposed, as 
from Pebruary 28, on salt of any origin whether 
marine, saline, erystalliiK' or (able salt, and 
whelher imixnied into or produced within the 
Polonies of Preiieh West Africa. 

Netherlands . — The jirohibitlon of the exporf of 
cork has been cancelled as from May 21. 

New Zealand.— The import of goods from 
Belgium finally manutactured in (hat country is 
allowed under c(‘rtain condldons. 

Niffcrki. -An additional export duty of £2 (ler ton 
has been levied on palm kernels. It will come into 
operation on a date to 1)(‘ fix(*d by (he Governor and 
will remain in force for 5 years. 

Rumania. — Moh(. of the e.xisting resirictions on 
the import of goods have been removisl as from 
May 1 . 0 . lOxporieis should no(e (Imt ll. is necessary 
for all invoices to be viscni at ("lie Rumanian lA‘g.*i- 
(ion in London and that firms must jiroduce a 
cer( ilica(.(‘ from a Bi’iUsh Chainlier of Pommerce 
certifying that (he gooils are of Bridsh origin and 
that the prices S(‘( for(h in (he Invoice are the 
current pi-lces ruling in the U.K. 

Salvador . — As from July 1, (he rates of (ais(oms 
duty on jietrokmm and gasoline will b(* r» centavos 
(gold) iK*r kilo. In each case. 

United States . — On and aller July 1, nitrale of 
.soda and po(ash may be iinporled wi(hou( re.stric* 
(ion und(‘r a (hmer.al Tmpoil IJccnce when coming 
from couidries wilh which general (rade is 
audiorised. 


OOVERNMENT ORDERS AND NOTICES. | 

KXROin\S. 

JJie Board of J’rade has announced the following 
further rel.axadons of (‘xisdng exporl prohibl- 
(kms : — 

U(‘adin</s fi'ansfoTeil from one list to another. 

j \ om List A to List C : 

< '<»PIH'r sulph.ate.- (June 12.) 

From List Lt to lAst C :■ - 

Malt sugar and articles and preparations con- 
(aifdng: coal tar i)it(’]i. (June 12.) 

Potash sails .and mixlurcs coidainlng such salts 
not otherwise prohibited.— (June 1!).) 

Altered head inps. 

(A) Aircrall, odier (han balloons, of all kinds and 
their comi)onenl j)arts, togelher with accessories and 
artick's suilable for use in connexion wdlh aircraft; 
<|uiniue sulphale. (c) (’inchona hark, i(s alkaloids 
and salts, and ju’opai’atiuns of any of these sub- 
.s(anc(‘s, excei)t quinine sulphate. 

/Lvjiorts with out lieence.—A^ a result of die 
removal from Li.sl, A of prei)a radons containing 
<iuinlne, except quinine sulphate, the heading on 
the free list of (‘xporls reladng to patent and pro- 
luaelary medicines has been amended to rend as 
follows : — “ Medicines, proi)rietary and patent, 
except such as couiain cocaine, s.an(oniii, cod liver 
oil, opium or opium alkaloids.” 

Exports of foodstuffs.— An open general licence 
has benm issued permitting the export to unoccupied 
Germany, Finland, Fsthonia, Poland, Let (land 
(T^atavia) and Lithuania, of all foodstulTa except 
those included In Section A or B of the prohibited 
list. 

Exports to Sweden and Denmark . — Except for 
goods on Lists A or B, all restrictions on exiwrt to 
these countries, whether by freight or by parcel 
post, have been removed. 
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IMPORTS. 

General licences have been issued iM 2 i*mlttIng the 
Imporlation of upper leather and fibre flax seed for 
sowing. 

(k*rtiflcates of origin and Iriterest are no longer 
reqnlivd for goods imported inlo tiie United King- 
dom froiJi Belgian ports. 

Importation of dyestuffs. —'Phe following 
announcement w’as issued by the Board of Trade on 
Juno 19 

Whilst the regulation of the import of dyestulfs 
w'as primarily m'cessitated In order to prevent the 
fr(‘e acc(\ss of German njaterials to this market, it 
was felt that some measure of control w^as desirable 
over all Iniimrts if the scheme was to be thoroughly 
e(Ti?ctivc. It was therefore decided that a Central 
Importing Agency should be established under the 
direct control of (he (k)mmi((e<i through which all 
ImjKjrts of dyestufTs must pass at some stage. As 
soon as the CommKtt^e is in a position to consider 
applications for (he import of German dyestuffs, 
wdiich will not be until after the withdrawal of the 
Trading with (he Enemy Regulations, the Central 
Irnporling Agency will lx* the medium through 
which supplies are made availfble to consumers. 
Except In (lu‘ case of (Jerman dyes, the agency will 
now nnd«‘rtako If desired the purchase of dyestuffs 
abroad on behalf of consumers, bu(, wdiere It Is 
desired to make purchases direct or through recog- 
nised merchants the goods will merely require to be 
consigned (o (h(‘ ag(mcy for the account of the 
particular consignee and the shipping documents 
made out accordingly. For its services the agency 
will charge a commission of 1% on the Invoice 
value of the goods with a miniimiin charge of 5^., 
hut (his cbjirge will not include any Incidental ex- 
l)ens<‘s sucli ,‘is freight insumnee, storage, etc., 
which must naliir.MlIy be* additional and borne by 
lh(‘ importer, iiie oltlees of tlie (Vniral Imi)ortlng 
Agency for (ho time being are at 21, S])iing Garden.?, 
Manchester. Any Arm desiring further Information 
on (lie subject or wishing (o make application for 
an imiiort 11 cim.c(‘ ai'c advised (o communicate direct 
Willi (lie S(‘crctary of the Licensing Snh-Oommlttee 
i\\ .VI, Spring Gardens, Mancliesler. 


TRADE NOTES. 


BRITISH. 

Sierra Leone in 1917.— The exports of palm kernels 
during (he year 1917 increased by 12,704 
tons and in value by £l(jl,K0;i over those of lOlfi. 
iiK‘ United Kingdom Inqmrtod 97^% of the total 
exjjorts of 58,020 tons. Tlie lm]H*rial Government 
llxed (he price of palm kernels in May, 1917, at 
£2r> per (on. hut It was found necessary by shippers 
(o low'er (he jirlce paid (o native producers, and 
(his b.as had an adverse elTect on the quantity 
brouglit (o market. The exports of palm oli, 
amounling to 545,188 gallons, show* a decrease of 
2-0‘)o. This is duo lo (he increased consiimiition 
for Ihc mannf.Mcturc of native so.ap ow’Ing to tli(‘ 
high <H>st of the imported nrtick*. Of the total 
qnanlity exported. 97% went to (h«‘ United King- 
dom. Only 471 tons of jiiassava w*as ('Xi>orted, as 
against 888 tons in 191(1, although prices have risen 
from £44 (ler Ion to £78 (kt ton. The number of 
hides exported amounted to 91(57, as compared witli 
14.089 In 191(5. The prohibition of the Imixirtatloii 
of hides Into the United Kingdom naturally Inter- 
f(*red with this tr.ide. A promising industry in 
cocoa Is Ix'lng built up In the North Sherbro Dis- 
trict. Practically all (lie cocoa Is, however, sold in 
an nil fermented state. A Government Cocoa 
Station has been established to afford assistance 
and advki‘. The groundnut crop suffered severely 
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from the heavy rains. Over 700 acres have now 
been planted with gum copal and the plants show 
great promise. — {Col. Rep. Ann., No. 000, Mai/, 
1919.) 

FOREIGN. 

Japanese Copper ior Germany. — The .Tapanose 
Department of Commerce has given its consent to 
the resumption of the' export of copper to (ier- 
many. The deUveries will aftord immediate relief 
to the Rhcnlsh-Wost])halian and the Up[)er-Silesian 
Industries; at the moment tluu’e is no shli)i)lng 
available. — (^. ant/cw. Chem., Alai'. JS, 1919.) 

Sulphuric Acid Prices in Germany.— The follow- 
ing new maximum T)rices for sulphuric add and 
oleum were lixed by Government Ord(‘r on April 21, 
1910: — (u) Sulphuric acid, up to 78% monohydrate, 
.110 marks per metric ton. (b) Acid, 78 to 92% 
monohydrate, 1000 marks per ton. (c) Highly con- 
<‘ontrated adfl. over 92%, monohydrate, and oleum 
up to 40% free anhydride, r>81 marks per ton. 
(d) For aeid for special purposes, eln'inically 

pure acid an<l acid used for accuinulalors, the maxi- 
mum i)rices will i)e as above plus Jin addUIon propor- 
tionate to the cost of production. 1'he .above prices 
are f.o.r. ex-works.— uni/eu\ Clirm., Mat; 9, 
1919.) 

Allocation of Potash Sales in Germany. -Hie Dls- 
irlbution Olliee for llie Tolmsli Industry has regii- 
lute<l the sales of potash during 191‘.i as follows : - 


Homo H il«'- S do abroad. 
Poublo cwt. piirj potiiHh 
(Ka>) 


Carnallito, coutainiug not less 
than and not more tliaa 

12% K,0 -hl.OOO 

Crude salts witli 12-ir>%^ KA-)... 3,700,000 

Fertiliser sails : 

20— 22% K..O 1,210, OOP 

30-32%oi<A> 19,000 

40 — 12% KvO (includ. ferti- 
liser salt of 38% KA-i) ••• 91(),000 

Chloride of pot Jissiurn 3,015,000 

Sulphate of potasli — over 42% 

KA3 

Sulphate of potassium and 
magucsiuin 20,(>o0 


121,000 

680,000 

(;,()00 


266,000 

56,500 

230 


16,500 


Totals ... 9,057,800 1,170,830 


Grand I’otal 


10,534,630 


—iZ. aufjew. i'hrm., Mafj G, 1910.) 


Dutch Guiana in 1917. — Tliis colony suOVred 
severely from wjir conditions during 1917. The pro- 
duction of CJicao ji mounted to 2,243,595 kilo., an 
Increase of 20%, over 1916, yet the total crop realised 
8% le.ss than in tlie latter year. Tiie production of 
sugar for the year wa.s i 1,210,209 kilo., and of 
mohisses 530,375 litres. Rubber production de- 
erea.sed about ,50% juid there seem.s little chance 
of increased {iioduetion. The balata produelion 
amounted to 887, .565 kilo. Much prospecting and 
development of tne bauxite mines have taken jdaco. 
Sisal hemp was I'.xported for the lirst time to the 
extent of 2225 kilo. Tiie imports Included cement 
valued at £2350; p.nlnt and varnishes valu(‘d at 
£7300; and soaps valued at £10,000.— (f7. <8, Coni. 
Hop. i^upp.. Mar. 13, 1919.) 

The Swiss Chemical Industry. — Since the year 
1917 when the Swi.ss ehemicjil industry reached its 
greatest iiro.sperity the activity of foreign com- 
I>etitors has breome inerea singly perceptible and 
the cost of raw m.nterlalH and of coal, now about 
eight times its pre-war prices, causes some an.vlety. 
Competition In the dye trade is mostly to be fear^ 
from England. 


Extensive developments similar to those In the 
manufacture of sulphuric acid ami dyes (this J., 
1919, 113 u) have occuiTed in other chemical indus- 
tries, such as the production of pharmaceutical 
substances, the prices of which have lluctuated more 
widely than those of dyestuffs and now tend down- 
ward, and the manufacture of soda, the whole Swiss 
demand for which formerly supplied by Germany 
can now be met by the Schweizerische Sodafabrik. 
Regukir supplies of foreign phosphates are still 
reipiired, but a mixed fertiliser composed of basic 
slag and potash from Germany and of calcium 
eyanamide luoduced in Switzerlaud, has been found 
useful. 

The eleciro-eliemical and electro-metallurgical 
industries, although ludeiiendeiit of coal, have ex- 
perienced the prevailing dlflieiiltles in obtaining raw 
materhiLs, but iiev('rtheless, contrary to anticipa- 
tions at llio beginning of the war wdien several 
faetorh's ceased working in viiwv of sin exiiected 
failure of orders, their exports, and notwithstand- 
ing sw’ollen costs, their profits, linve increased 
greatly. T'ho relativ^dy small internal consumption 
of carliide Inis risen during the wor from 3000 oi- 
4000 metric tons yearly to about 15,000 tons; It is 
us(‘d for lighting and welding and for making cal 
ciuiii eyjiuamide. ac<*tic .ncid and ehlorinc-coiilaining 
solviMits. The produefion of these and of alcohol, 
juvtone JHiil aminonia, for sill of whlcli there is :i 
loe.-il demand, nuiy grow', since sevenil linns, faced 
with a withdi’aw'al of foreign ord(*rs for ferro- 
silieoii and similar alloys (the internal consumption 
of wiiieh is only about 1.500 tons yearly) propose to 
turn theli' jiltenlion to the production of those snh- 
sljinees. N(‘\v u.‘<es for ac('tyl('ne Jire jis a substitute 
for motor s])ii-it jind for enriching illuminating ga.s 
from lh(‘ distillation of wood. The cjisl steel pro- 
diUH'd in the (deelrie furmiee by two Swiss lirras Is 
jipprovi'd by iof'al mjicliine-mjikers. 

'riu' following tJibli* giv(‘s the exports of the 
substaneos uanual during recent yejirs, together with 
the pereentagis to the chief imi»orllng countries : 



ICxrouTS. 



! 

Material 

Year i 

Molrio 

tons 

Destination % 

PharnaieoiitieuI 

J Products 

1913 i 

089 

Oormany, 29 
1J.K.. 9 

Franro, 9 

Italy, 9 


1915 

670 

U.K., 21 
Deririany, 18 
Fianeo, 16 

.. 

” 

1U17 

800 

G'onnanv. 53 

II. K.. 1() 
Franco, 10 

- 

1918 

(9 rriontli.s) 

580 

Franco, 2 1 
Doanaoy, 19 
U.K., 16 

('Qlciiuii Carbiilo 

1913 

31.800 

Gormaiiy, 79 


1915 

5.5,100 

Germany, 88 

.. 

1 1917 1 

1 

59,500 

Germany, 63 
France, 29 

.. 

1918 

j(0 uioaths) 

57.800 

Germany, 59 
FraiKO, 30 

Ferro silieou 

1 1913 

16,200 

Germany, 75 

Ferro eliromo ^e. . . 

1 1915 

19,300 

Germany, 96 

It 

1 1017 

22,800 

Germany, 99 

.. 

1918 

' 9 iiioiithB) 

12,200 

Germany, 99 

Alurniniuin 

1913 

7400 

Germany, 77 

.. 

1915 

9100 

Germany, 9 8 


1917 

11.000 

Germany, 97 


1918 

(9 months) 

7300 

Germany, 97 

(“ Uiicicsehau Uber Handel u. Industrie der 


Schweiz,'* Schweiz. Bankverein; Schweiz. Chem.- 
16 - 17 , 1910 .) 
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Bfj’ort on the Food Requiuements of Man. By the 
Food ( War) Cjommitlee, Royal i^^ociety, Pp. 11). 
(London: Harrison and i:3ons. 3919.) Price 
Is. Grf. 

Being the work of 11 Commit l ee which is reputed 
to have InUiKuiced Gov'.'rnmeiit policy during the 
war, this Report is likely to bo. ranked as an autho- 
ritative document, but under so comprehensive a 
title a more meagre presentation of the problems 
of dietetics could not well be given. Neaidy the 
whole of our food, we are told, is slowly burnt in 
the body, as it might Ix' in a furnace : therefore, 
“the value of a food can bo (‘stimated by linding 
out how much heat it will produce when oxidised 
or burnt. If tin* total energy givtui otf by a man 
in the course of a day is known, it is suflicient to 
give him a food yiiddlng the same number of utllis- 
able calories in order to cover entirely the ixapiire- 
ments of tile body. These are lh(‘ net reipilrcmauits.” 

Man, in fad. Ihroughout (lu* n^port, is 1 reap'd 
as little more than a machine— to be stokis! at 
intervals, liki' a steam ('iigine boiler, with mere 
combustibh^ matter. 

'riie variations in the requirements, from this 
caloric jioint of view, according to ag(‘, size, work 
and environment, are considered at length- mainly 
with the obji'ct of itoinling out how InsuHldmit the 
data ar(‘ and liow ditlieult it is to ajipraisi^ tlu' values 
to bo taken into account during the several periods 
of the day, particularly during work time. The 
most obvious method, it Is argued, would be to 
deline work by t he number of kilogram-mid res ))er- 
formed in tin* course of 8 hours. d'ho (*.‘<sential 
factor, however, is not the mechanical vahu' of tlu' 
work done but th<‘ amount of energy wiiich must be 
S(d free in the body--/.c. the ii mount of food or body 
substance whicli must b(‘ cou.sumcd in order to per- 
form this amount of work; it is lherefor<‘ necessary 
to know the output of energy in calories actually 
involvi'd in every kind of oeeuiialion. Although the 
Committee has coinnKuieeit a ri'senrch on these lines, 
many thousands of observations must be made 
before it will bi‘ in a ])osition to appraise correctly 
ti ' era'igy ri'iiuin'mi'iits of the chief oc(*up;itions. 
dha gr<‘atei‘ part of the nqiort. Is takou ui) by a dis- 
cussion of the existing information on the sublect. 
and is interesting reading. But would such data, 
if available, be of much practh'al value? Except 
under severe compulsion, such as war conditions 
involvi*,^ the masses are not likely to submit to 
aiMdemie limitations of the food suj)]dy : api>etite 
and economic conditions are fairly certain to deti'r- 
iniiie tlie f)iiblie taste and ilmnand. In the coiir.se 
of the account of his celebrattal sviios of ob.serv;i- 
tioiis, di'aling with the iini^ortanoe of accessory 
factors in normal iliid.'uues, published iu 1912. Gow- 
land Hopkins malms tlu* remark— 

“ Only those i>erliaps who have had the expi'rimiee 
of feeding animals with exei'ss of food and hav(‘ 
noted the amount (‘jiten for con.sldenil)le periods, 
will ri'alise how well adjusted, under normal <'lr 
cnmst.inces, is the instinctive appetite to the phvsio 
logical needs.” 

Taking into account the many i)er8onal and other 
factors that are operative, it is clear that a vast 
amount of labour would spent to little pur])osc 
if an exhaustive ex]K^rlmeiUal Inquiry of the kind 
spoken of were carried into execution. We might 
almost wpinlly well sot to vvork to determine the 
amount of lu'nt energy tluit should bo expended 
theoi'etically ” in the various separate operations 
In the kitchen and In warming the house and nllow- 
nocordlngly— leaving out of account the 
^nat the heat usefully developed is a function 
of the stove and also of the operator, os well as of 
the fuel used. 


The special requirements of children and adoles- 
cents are considered at considerable length but In 
somewhat naive terms, and the discussion do(*8 not 
carry us much, if at all, beyond the iwlnt at which 
we are left by ordinary common sense obs(;rvatlon. 
Fortunately, it is recognised and insisted that the 
requirements of the young are hlgli— at h'ast equal 
to, If not greater than those of the adult, after 
childhood. Strangely enough, the schoolboy of Mi(‘ 
well-to-do classes Is referred to as ” well-fed and 
over-cx(‘rclscd ” ; over-cxercistal he may he, but as 
a rule he would scarcely describe himself as well 
fed at school; too often, it Is to be fean'd, he is 
underfed, having r(*gard both lo llu' (piality and 
variety of his food. Ikirlow's dlsiaisc, an outeouK' 
of malnutrition, it is well krmwn, was first met 
with In th<‘ homes of tlu' rich. 

The food r('(|iiirem('nts of hiaiji workers foi’m a 
.'separate section, hut Ihcsi' again arc cousidcred 
mainly from the energy ])oinl view— without 
taking Into account the possibility that they mav 
require an extra supply of r(q)aralive nialerials 
I)resent in small ruoporlions in many foods only; 
the use of a kirgc jiropoi'l Ion of protein food Is 
recommended, but, only on account of this iK'ing 
spontaneously oxidisable a])art from the e.veroise of 
muscular activity. ^ J 

The last chapter is devob^ to the consideration 
[ of quality, nnd(‘r tlu' headings of proteins, meat, 

I carhohy<ltat<'s, sug.'irs, fats and a(‘cessory siib- 
sLances or ” Vilamim's.” Although tiie accessory 
suhstancM's are referred to and stress is laid oii 
their Importaiiee ij; tiie final scelion of this 
chapter, tids is done in far too curt a way, only a 
third of a page out of nineteen b(‘ing oceuided* by 
(he disens.sion; taking into account bow much has 
been le.arnt (juite recently of their peculiar and 
c'ssentlal value and of their lludted distribution in 
foods in view particularly of the impoitanf; contri- 
butions made by the English seliool to their study, 
It. Is surprising that so little is saiil on the subject. 
However iiiade(|uate our ])rese)d. knowledge of the 
science of nutrition may bi\ it is far from being 
so^ inadequate ns the readm- of tiie report might 
think. Tile Committee seems to have thought 
almost always in terms of calories; it may be sus- 
pected tliat the re]>oi1 was written only from this 
))oint of view, and tliat. In revising it, a wise editor 
inserted her(‘ and tlierc* a few liiu's which serve 
t<;» give iM'al guidan(H‘ ■ such as I fie following for 
example : — 

” .l.s' a (/enrnd rule one may say that the protein 
in the diet of the avi'raye man should not fall helow 
7tk-S0 yrammes (2^ to 'A o.:s.) a day. The protein 
slutnld he derired from n mined diet and should 
include, if possihle, a cerlain amouni of protein of 
an anal oriyin. The special value of animal ])rotelns 
and es[)eclaHy those of milk, for building up the 
liody, is one of tb(‘ reasons why lullk Is of su'*h 
supreme value iu the feeding of Infants and young 
children, and ao diet for such ran he eon.^idered 
satisfaefory irhirh does not nmta-in a eonsiderahle 
proportion of milk.** k 

'Puk I’uixeici.Ks of Bleacuixo am) Fimstting of 
Cotton. By S. R. TuoiArAX and E. L. Thorp. 
^^econd f]diiion. Revised, Pp. 317. (London: 
<\ Uriffin and Co. 191S.) Price 21, v. net. 

It Is to be r<\gretted that the authors, owing to 
elreumstanees arising out of the international situa- 
tion, have not had tlie time to re-write this book for 
the se^'ond eilltlon, ix^cause since the publication of 
the first edition quite considerable progress has 
l)eeii made on the scientific side of the industry 
treated. This new knowledge, reduces the first two 
chapters on the strnetiire and constitution of cotton 
to little more than history, and the matter on 
bleaching and bleaching r>owder would require 
considerable alteration. 



REVIEW. 


rjruD«;jo.i8i9. 


The chapter on cotton testing might hare Included 
an account of the accurate testing machines used for 
determining the breaking strain and elasticity of 
yarns and papers, for it is only by using accurate 
instruments and making a largo number of break- 
ages that reliable Information regarding atnmgth 
can be obtained. Tlie oarbohyd rates are discussed 
at length; the maiuifaeluro of starch is fully 
described a II hough liiiishors do not make their own 
starch. The siibjecl of alkali boiling is treated in 
a seientilie luaiinor. The authors make out a case 
for the eauslic soda boil In placi' of the lime boil, 
sour, ash boil, bill, pi'rhaps, if (heir exiieriena* 
was of the instead of the Nottingham 

trade, they would liave dilferent views. 

rn'suiuahly tiiis is the lirst book which has 
touchi'd on (he soliuitltic side of tinishlng, for 
hltherlo .seioiitilic d(‘V(dopniont has little a fleeted this 
indusiry. Tho descriptions of machinery arc of 
gn'al inlerest, and this book shouhl be read by nil 
bh'aehers inti'rested in the seienlilie side of their 
oecupation. S. JI. Hicc-ins. 

CoAi, Tar Dyes ami Intermkdi \tes. Hit K. dk IJakry 
Barneit. Pp. .vvi -f (lA)U(Un\: Jiaiilit'rc, 

TinddU, anil Co,r. Ihlh.) Price 10.y’. lid. net. 

The introductory section of (his handy treat Lse 
on coal tar dyes and intermediates contains a vm-y 
readable historical summary which inter alia 
serves to lay stress on the value of work ofU*n 
underestimated as being inirely aeademie. The 
author states that the full imixntance of the intro- 
duction of the first azo-colour was recognisiMl only 
twelve years aft it this discovery, when “ (Iriess 
and Kekule had piibIi;Nl)ed their work on the 
constitution of the diazo- aiid azo-eompoumls.” It 
is, moreover, interesting to note that for nine years j 
after the discovery of IVrkin’s mauvelne, “ aniline j 
colours had only been obtained by purely empirl- ; 
eal inetliods ” until (h(‘ publication of Kekul^’s i 
benzene theory, which “at once placcM.! the wlioh* i 
chemistry of the aromatic compounds on a sclen- j 
title basis.” In the reviewer’s opinion these quota- | 
(ions contain a warning to which the exigemaes of j 
the present transition [ktIoiI are blinding many I 
would-be ediieational reformers. | 

Attention is drawn to the def(*ctive and often 
purposely misleading nomenclature of colours. | 
Alizarin yellow has no chemical relationship to 1 
alizarin, and azo-carmine is not an azo-dye. Un- 1 
fortunately, however, there are cogent tradi* | 
reasons for this irrational terminology. 

Tlie main portion of the book is divided into | 
two parts, of which the lirst gives a .summary of j 
the preiiaration of intermediates, the primary re- j 
actions of nitration, sulphoimliou, chlorination and | 
oxidation being discussed together with the seeou- I 
dary jirocesses of aiuidatlon and hydroxy la (ion. j 
A useful introiliictiou is giveu to tlie complex i 
chemi.stry of the siiliihonie aciils of the naphthyl- | 
amines, natihthols and jimiuonaphthols. i 

The second and larger part of the treatise is 
divided Into foiiiteen sections, eaeli giving an out- 
lin(! of the chemist ry of a groiij) of eolonrhig 
mutters. The large seiMioii on (Iu‘ important azo- 
dyes Includes also a reference to the allied stll- 
beno, pyrazolone and tlii.azole dyes. Tlie sections 
on indlgoid and niitliraquinoid dyes contain an 
up-to-date synopsis of thesi* complicated ami valu- 
able dyewares. 

Each section Is furnished with rtTerenees to 
original memoirs and to patent literature. In view 
of recent developments among British dye pro- 
ducers, the author’s ex|K*rienced views on the 
future* prosfiects of the synthetic colour industry 
in this country will be read with special interest. 

The book shows signs of haste In proof reading, 
and contains several orthographical errors. The 
following are unconventional gi>elllngs of well-known 
chemicals pyrolouslte, crysold^e, chrysallllne, 


Istalne and aJkaly. The names of Nevlle and 
Wlnther are Invariably given incorrectly. There 
Is i)erhap8 sufficient reason for distinguishing 
between the commercial products “ benzol ” and 
“ toluol ” and the chemical substances “ benzene ” 
and “ toluene,” but the necessity for a third set 
of synonyms “ btmzole ” and “ toluole ” is not 
apjiarent. The Teutonic “ oxy ” Is too frequently 
used as the equivalent for “hydroxy.” Tlie con- 
stitution of “ J ” acid has proved a pitfall. On 
page ()2 l.s a bewildering account of the prepara- 
tion of this iiiqiorinnt intermediate, rendered 
almost incomprehensible liy an erroneoms substi- 
tution of a- for /t- positions In botli the given 
recliK's. A similar confusion is noticeable on 
page 10!) in the graphic formuUe for the aldebydic 
and t.blazole condensations of this acid. 

Apart from tliese blemishes, which will probably 
be ab.sent from tho next edition, the treatise may 
be warmly recommended as a useful and practical 
Introduction to the chemistry of synthetic inter- 
mediates and dyes. G. Mokoax. 

Seasomxo of Woon. A treatise on the natural and 
artificial processes cniployed in the preparation 
of lumber for manufacture, ivith detailed ct- 
plunntions of its uses, characteristics, and pro- 
perties. /ijy JosEcii B. Waoner. Pp. .riii -f- 274, 
leith 101 illustrations. (New York: T). Van 
Nostrand Vompani/, 1917.) Price net. 

The gri'at world-shortage of seasoned timber 
from ^^hicb we are now su tiering compels the 
universal adoption of artificial seasoning whenever 
possible, ami it is with pleasurable anticipation 
tliat wc turn to any work on the subject. That 
now before us is well printed and bound and has 
<'\c(‘llent plates, hut so far as tliey illustrate 
.seasoning their value is gn'jitly depreciated through 
lack of adequate explanation in the text. Both 
the t('xt and the glossary are marred by many 
gross mistakes and popular misconcoptions. State- 
ments such as the following appear frequently: 

“ Ilesin in Its hardouied state as producisl by heat 
is only slowly soluble in water and con (ji Ins a large 
jiroportioii of carbon, the most stable form of 
matter” (p. 15S), “ Wh(‘re tlie.se means are ap- 

plied which rely on heat alone to accomplisli this 
purpose, only that of the moisture which is volatile 
succumbs, while the albumen (sic) and resin 
Ix'comlng linrdened under the treatment, close up 
the pores of the wood” (p. 150). 

With refon'iice to the artificial seasoning of 
timlHT th(‘ .solo fiarts worthy of note are taken In 
(l('tail, without. acknowlodgiiKuit, from Tiemann’s 
writings or U.S. Forostry Siawicc* Bulletins. 

The book is nearly worthless to technologist and 
ITactical man alike, and is a great contrast to 
Tiomanrrs excellent work on tlu' saiin* subject. 

G. Stam.ey Walpole. 
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The Analysis of Minerals and t)HES ok the Rareb 
Elements.' Pit W. R. Schoeller and A. R. 
Rowell. Pp. .T-t-2o9. (f^ondon: Charles Griffin 
and Co., Jdd. 1919.) Price Ifi^J. 

The Manufacture of Varnishes and Kindred 
Industries. Vol. I. The Crushing, Refining 
and Boiling of JAnseed Oil and other Varnish 
Oils. Based on and including the Drying Oils 
and Varnishes ** of Ach. TAvache. By J. Q. 
McIntosh. Third edition, revised and enlarged. 
With 114 illustrations and numerous tables. 
Pp. vifi -1-498. (London: Scott, Oreemcood and 
Son. 1919.) Price 17s. Gd. 
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CHEMICAL COMPENDIA IN THE 
ENaLI5H LANGUAGE. 


W. P. WYNNE. 

The need for colhitini; cliomieal data, arising 
from the uccumiilaliou of an ever-growing mass of 
material, was met In the first instance by tlie pub- 
lication of dictionaries such as those Identified with 
the names of Gmelin, of Watts and of Muir and 
Morley. Then, towards the close of last century, 
dictionaries gave place to comi)ilations like 
Bellstein’s “ Ilandbuch der organiseben Chemie ” 
and Richter’s “ Jjexikon der Kohlenstoff-Ver- 
bindungen,” by reference to wlilch it was iK)Ssible 
for research workers Quickly to identify, or to 
recognise as new, any coinjiound which might 
be produced in the course of an Invesligatlon. 
Before the end of lOiO, each of these publications 
liad run through three editions and the preparation 
of a fourth edition of Beilsteln’s Ilandbuch was 
projected by the German Chemical {Society. This 
fourth edition may reach 15 volumes, towards the 
cost of which subscriptions amounting to a total of 
2,500,000 marks (£125,000) had been obtained by the 
end of June 1918, including contributions of 200,000 
murks eacli from tlie large German chemical firms. 
In addition, a new publication, replacing Richter’s 
Jjexikon, was promoted by the same Society under 
the title “ Literatur-Register der organischen 
Chemie,” Of which one volume, covering the 
I)erIod 1909-11, ai)p<‘ared In 1912, its prorluctlon 
being subsidised by one of the Gei’inau chemical 
firms. 

Dei)endent on these German publications, chemists 
in the Allied and Associated countries have been 
handicapped since the outbreak of war by the fact , 
that, outside of Germany, no organisation existed 
by which summaries of the oi-gauic chemical lltera- 
tuiXi could be continued aud brought up to date. 
This dci)eiidence on German compendia, moreover, 
had the eirect of fostering the illusion that chemistry 
is a branch of science in which Germany especially 
excelled and of stimulating that flow of trained 
cheiuical students to German laboratories, which, 
by denuding non-German Universities of their most 
promising men, contributed to the German research 
output, whll(‘ making research work diflicult to 
organise in this and other countries for lack of 
workers. 

Moved by these considerations, and with a full 
exp(?ricnce of the difficulty encountered in the 
many organic chemical Industries, set on foot or 
expanded during the war, owing to the In- 
accessibility of German compendia, a strong com- 
mittee was formed In Manchester towards the 
close of 1917, with Mr. F. W. Atack as secre- 
tary, to promote the compilation of chemical 
compendia in the English language. One im- 
portant jioint in the case made by this com- 
mlttec‘ was tlie necessity of restoring the prestige 
of the English-speaking nations In the domain of 
chemistry, and another was the need for an Im- 
partial survey of the literature botil of inorganic 
and orgafilc chcralstn'* German comiiendla, it is 
well known, are Incomplete in regard to other than 
German literature, and in the new Literatur- 
Register (probably also In the new Beilstein) the 
references to non-German literature are made, 
without mention of authors’ names, to abstracts of 
the original papers published in the “ Zentralblatt,” 
thus preventing reference to any other index or 
series of abstracts except through the medium of 
that German publication. 

Early In last year, when the committee’s pro- 
posals had received a sufficient body of support from 
the academic and industrial of chemistry, 


application was made to the Dexjartinent of Scien- 
tific and Industrial Research for a grant in aid of 
the scheme. This application having been referred 
by the Department to the Council of the Chemical 
Society, the question of the publication of chemical 
compendia in the English language was remitted 
to the General Committee of (’liemlcal and 
Allied Societies. At a meeting of this body 
in March 1918, tlie following resolutions were 
adopted : 

1. That in the opinion of this meeting it is ex- 
pedient to imblish an English work of reference 
complelely covering scientific and industrial 
ehemistry on lines similar to (hose of Beilstein; 

il. That this resolution \Kt eoininunicated to the 
corresponding Ameriean cliemlcnl socfi'tles and 
their co-oi>eration invib'd. 

At this meeting, an execuilve commiUee was 
appoinled to draw up a report on tiie scope, 
organisation and cost of the proposed compendia. 
This report, submitted to tlie General Committee of 
Chemical and Allied Societies in November, was 
adopted In an amplified form as a Final Report on 
January 20, 1919. Copies of this Final Report, as 
also of the earlier one, were sent to (he AmericaJi 
Chemical Society, with whldi body as with 
American chemists geneiuliy the closest co-opera- 
tion is desired; copies of the Final Report were 
also sent by the Chemical Society to the cori'espond- 
iug Societies of Baris and Rome with tiie view of 
(“licitlng supiK)rt for the sclieme from French and 
Italian chemists. 

Briefly, what Is proiiosed Is the compilation and 
Issue of two comi>endia in the first instanc*e — one for 
organic and the other for Inorganic chemistry. The 
former is projected on the model of Steizner’s 
Literatur-Register, but cdntaiuing more detailed 
information than that book and with complete refer- 
ences to original sources; the latter, by following 
Gmelin-Kraut’s or Abegg's moile of treatment of the 
material, Is to be the more readable. Arrangements 
have been suggested for ensuring rapid imbllcation 
of the volumes dealing with organic chemistry 
covering the period from 1900 to the present time 
and for the publication of supplements at regular 
intervals. 

How far these plans, and others for the compila- 
tion of patent and other literature of the Allied 
countries can be placed on an inter-Allied basis, 
aud effect given to them in the near future, 
is one of the problems to lie discussed at the 
London meeting of the Inter-Allied Federal Council. 
It may Ik‘ hoped that simultaneous publication In 
English aud In French may solve the difficulty in 
which Amei;lcan, British, French and Italian 
chemists find themselves placed as one of the conse- 
(lueiices of the war and, incidentally, serve to 
falsify yet one more Gorman prediction (v. Le 
Blanc, “ Ziuitralblatt,” June 22, 1918) to the effect 
that, “ a.s no other nation at the present time 
commands such organised Information as is fur- 
nished by German hundlxioks aud literature- 
registers, it is practically Impossible for the Initial 
German advantage to be made up.” 

An opportunity such as the present Is not likely 
again to arise, and if It lx? seized with something of 
the energy which, in other directions, has won the 
war for the western nations, It will no longer be 
true— again to quote Ja} Blauc -that ” every foreign 
student is comfielled to fall back on German 
chemical literature and in this manner chemistry 
acts as a missionary of the German language.” No 
longer is it tolerable to suffer this type of German 
l)enetratlon in the field of pure and applied 
chemistry, to the development of which the inter- 
Allied nations Itave made so large and fertile a 
contribution. 
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CONDITIONS CONTROLLING THE SUC 
CESSFUL CULTIVATION OF THE 
SUGAR BEET. 


J. 1*. OCJILVIK. 

lu Uie United Stales the ]H*et sn^nir iiiduslry is 
iioAV lirnily established. Dui'iii/^ Hie year 11)17-18, 
the number of factories oi>eratijij]: was 1)1, the area 
(‘ultlvated was (1(11,71)7 iiert's, and (he total fjiiantity 
of sugar maim fact urt'd was 7(;.7,‘J07 tons. l*raet.i- 
eally all this lu’cxluel ion was “ wliile granulated,” 
that is a grade of sugar of siifiieiently high quality 
to 1)0 din'otly eonsunu'd without passing through 
the reiinery. 

A eonsidi-rable time' elapsed, however, lK.‘fore it 
was possibl)' to regard the i)osilion of beet eulliva- 
tion in America as fully assunxi, and the history of 
its establishment provides (he most instruelive 
lesson j)ossibU‘ to us who desiri‘ to see the indust ry 
founded in Ibis eountry. Tliose who have studied 
the question must have been impressed with the 
fact that it is much moin* eoniiiliealed than ndght 
at first sight ajtpear. It has been demonstrated 
eonvineingly tliat ero})s of t)(‘et at least as large 
jier aen% and at least as liigh in suerose content, 
as on the Uont incut can be cultivaltsl in lh(‘ United 
Kingdom; while it is equally m’tain that the 
extrjietion of (he juice from the roots and it.s con- 
vei'sion into eommereial sugar in the factory could 
be carried out here as well as (dsewhere. Hut this 
is by no means tlu' wi-eio qiu'stion. On coming to 
consider (he* larger problem of (he cultivation of the 
beet by farmers on an industrial scale for maiui- 
faclure in eomptUilion witli other sources of supply, 
one realises that there are many conditions that 
must receive careful attention. 

Dr. Harris’ recently publislied book* treats in 
tile main of tlie placet iee of (‘uittvating and harvest- 
ing the beet, and is written more particularly for 
the use of th(‘ farmer; but it also contains informa- 
tion dealing with the eeonondc conditions which in 
America Iniv<' been found to control the sueeessfnl 
^•arrying on of the industry. Most of these eon- 
<litions must he met also by us on tlds side if com- 
mercial sucet'ss ill this direction is to W 
achieved; and a brief review of them, therefore, 
would seem lo Im? ojiportune at this time when at 
last the (lovermnonl lias introduced liseal legisla- 
tion detinitely favourable to Ibe foundation of (be 
industry in the United Kingdom. 

It is made very clear that (lie life of the industry 
doixuids upon (lie eilieituiey of the farmer, who must 
receive education in tlu^ special methods followed 
in this branch of eultivailon. Every oiHunllon 
from tile plouuhiiig of the land to Hie delivery <d’ 
tile roots calls for skill and painstaking care, and 
none can hi- slighted wdthoul being retleeled in (be 
returns. Dr. liarris remarks tivage »jD that “ the 
farmer who would succeed must gel down on his 
knees and use his fingers, almost, fondling en<-h 
plant, and If he is not willing lo d«) this h(‘ will not 
make a good hci't farmer.” As (he high snerost' 
content, and purity of beets are artitlelal charaelers 
produced by years of srieeial eultivalioii, sek^ctlon, 
and breeding,? the (luallty of (lie crop Is .snlijcct to 
modification by eultiiral methods. It not only 
responds readily to good treatnuuit, but It quickly 
iletcriora (es uiidt‘r bad. In therefore considering 
the advisability of establlsliing a factory in a parti- 
cular district, coiisidm-ation should be given to (he 
fanners who will raise (lie roots, the methods to 


* “Tho Sugar Beet In Arnorica." By F. S. Ilarrig. 
IMroctor of the Utati Agricultural ExnofinicTil Htatlon. (The 
Macmillan Company, New York.) 1919, Price *2 23 
t An outline of the manner In whfch.ix-Iftftton and breod- 
recently givenCy F?V. Darhiglilro (this 


J., 1919, 21 R). 


which they have been accustomed, and their possible 
adaptability to the new practice. 

Not only must the farmer be trained to be 
eflu'ieiit 111 his methods, but he must be urged to 
show an attitude of enterprise in order to lower 
working costs. Beet sugar manufacture, it should 
j always he borne in mind, operates more or less In 
eomiMditioii with cane sugar produced on colonial 
pla Mint ions, where labour is elie^ip, and where 
mor(‘over, methods of agriculture and luamifacture 
are constantly being iiui)roYed.* It is pointed out 
([)age 2:;2) (hat ” if we are to produce sugar in 
comiM’liiioii (\vllh that made from the eane), it is 
(‘sseiitial that our labour should be made as 
I etticlent ns inisslble by (lie use of machinery, and 
(he application of scientific methods to the farm. 
... It is on tlie farm that this greater efficiency 
must be sought, since tlie price paid for the roots is 
the cliief Item of expense involved in the cost.” 
On the other hand, the cost of actually manufac- 
turing th(i sugar from tiie roots is a fairly constant 
value, and is easily estimated and controlled. The 
snc(;ess of this branch of tlie industry may safely 
be left iu the bauds of the experienced technologist . 

Tlim-e is the important question of labour of a 
suitable kind, of whieii a suffieloncy at a reasonable 
rat<‘ must be assured. In America it has Ikhui 
found that the hand labour involved in (he eultiva- 
lion of the beet is more than ten times that required 
for wiieat, live times that for corn, and twice that 
for potatixs; w'hile the horst* labour is three times 
that used for wheat, oats, and barley. Again it is 
Insisted (page 48) Hint ” since manual labour con- 
stitutes nearly half (he total cost of growing beets, 
and since more than twai-thirds of this comes at. 
(he lime of thinning and harvesting, it is imix^rative 
(hat as many labi^ur-saving devices as possible be 
used.” It is pleasing to note that relief at the 
liarvest season to soiiu‘ extmit seems to be in sight, 
for a numb(*r of mechanical topiiers are proving 
sueeessfnl. though there still remains the labour 
<^\'})ended in blocking and thinning. In these two 
oiK'ratlons, as w'ell as in toiiplng, children can be 
einiiloyed to advantage, finding in (his way work 
that is at the same time remunerative and healthful. 

Among (lie otluT oomlitions controlling the 
succe.ssful cultivation of the sugar Ix'ct diseusswl 
by pr. Harris may l)e mentioned the (piestion of 
capital, for bind, raising reipiires more than most 
other crops. SiH'cial planters, cultivators, har- 
vestcMs, and (he like are required, upon w'hieh a 
certain amount of money must be exiiended lx‘fort‘ 
returns aie obtained. It, tlierefort‘, fiequontly 
beeoines iieei-ssaiy for advances to l)e made to the 
f,‘irm(‘r; ))r, allernatively, for the sugar eomjiany 
to fnruisli implements, and also to render other 
financial aid during (he growing season. 

In America it is iiotleeablo that in many districts 
lM-(‘ts are not growm, in spite of the fact that the 
soil may wadi i>e adaiittal for the purpose. This 
circum.‘.'tanee is due to the comiiet itloii of other 
<Toi»s, and generally can be observed In parts near 
larg<‘ towns, greater financial returns to (lie farmer 
bidng oblainal)l(‘ from market garden crojis. Trans- 
Ijort of the roots is an important factor in the 
Stat(‘s. If roots ar(‘ cultivated more than a certain 
dlstane<‘ irorn I la* faidory, (be railway must be 
neeossibl<\ for ordinarily it Is found that bcKit 
cannot hi* advantageously hauled more than twm or 
three miles. Unstly, there is the obvious roudilioii 
that a e<‘r(aln su|)])ly of roots from season to season 
must 1 m^ assured from the faruuws in the particular 
district in whleli tla* factory Is to be located. 


^ PlJilipplnoB) 

t/nn while dial from Cuba is admitted nt a reduc- 

# 20 per cenU from the rate imposed upon sugar from 
Homo -produced beet sugar, there* 
^ conypotitlon with cane sugar from these 

Sly *“ 
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These briefly are the more Important conditions 
that have been found to obtain In America during 
the years taken to place the beet sugar industry in 
Its present established position. They resolve 
themselves generally into the education of the 
farmer; the oiganlsatlon of labour; and the pro- 
vision of capital. In order to overcome the diffi- 
culties involved in carrying them into practice in 
this country, and thus to avoid discouraging failures 
at the outset, it would seem desirable, in fact neces- 
sary, that concerted action should be taken to meet 
them. Already the Government has guaranteed 
financial assi8tanc?e in the erection of a factory at 
Kelham, Nottinghamshire,* but it is much to be 
hoped that State aid will be further extended in tlie 
way of directing and assisting the efforts that may 
soon be made to promote the British beet sugar 
industry. 

At the present moment jnuch might be learnt 
from a general examination of the methods of beet 
cultivation (and perhaps also of sugar manufac- 
ture) followed in other countries, and this is a 
matter that might be directed by the Government. 
On the Continent it has been the custom in the beet 
sugar industry for years past when it has become 
neetjssary to investigate technical matters that from 
time to time have arisen, such as the combating of 
plant diseases, or the adoption of improved devices 
in the field or factory, to appoint a small commis- 
sion for the purpose of reporting upon the prevail- 
ing practice elsewhere. It is certain that a visit to 
other countries of two or tliree British agriculturists 
and technologists In order intimately to investigate 
the present conditions there would at this time be 
productive of information of the most useful kind. 

In conclusion, some of the many benefits that 
have been found to accrue from the <*stal)llshment 
of tile beet sugar industry In America and elsewhere 
may be mentioned. Mr. Truman G. Palmer, a 
recognised authority on the subject, recently wrote f 
“ For 15 years I have made a porsonal study of the 
sugar industry in the United States, Germany, 
Austria-Hungary, Kussia, France, Belgium, Hol- 
land, Denmark, Sweden, and some portions of the 
tropics. In the above named countries of Europe, 

1 have met or studied the writings of their leading 
agriculturists, economists, and other thinking men, 
and without exception they state that the culture 
of sugar-l)eets raises the standard of their agricul- 
tural metliods as does no other crop, rids their 
fields of noxious growths, puts their soil in better 
condition, increases by 25 to 80 per cent, the average 
yield of all other crops grown in rotation. ... In 
no beet country visited was there found a dlsiJosi- 
tlon to regret Its establishment, or the money it cost 
to establish it.” 

Dr, Harris also has observed that in the States 
beet production has stabilised the industry of 
agriculture In different parts, affording farmers an 
assured market for a crop, the cost of jiroduciug 
which can bt‘ calculated with a fair degree of 
accuracy, whereas the profits from certain other 
Kinds of produeti are less secure. Beet cultivation 
demands deep ploughing, and the result is that the 
crop following in the rotation Is benefited in a 
marked degree. It promotes efficient farming 
generally, since at every stage thoroughness is 
necessary, this Iwing reflected in the raising of other 
crops. During the winter months emiffoyment is 
given in the sugar factory to many who might 
otherwise be Idle. Increased business to a number 
Of other industries not directly connected with the 
farmer is promoted, such as those concerned wilii 
transport, machinery and plant constnictlon, and 
manufacture. Cheap cattle foods made 
by-products of the farm and factory are 

^ 1018, 77r. 
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prevld^,/and several secondary industries arise 
from the use of sugar-house products. Finally, one 
of the most important contributions of the beet- 
sugar Industry to the welfare of the general com- 
munity is that it assists in ensuring national 
dependence in the supply of a most necessary 
article of food. After our experience in regard to 
the sugar supply of this country during the war, 
it is hardly necessary to elaborate this point. It 
is one wliich literally has been brought home to 
every one of us. 


SOME RECENT ADVANCES IN THE 
MEASUREMENT OF HARDNESS IN 
METALS. 


F- C. THOMPSON. 

As Le Clmtelier has pointed out, I lie property of 
hardness, since it obeys neither th<‘ law of addition 
noi that of etpuivalenee, cannot bi* measured in 
terms of any absolute iin^. Two matcTlals whicli 
jp>pear ecpunJly iiaid on one scale gein*i':illy ap)pear 
uno(pu.il when referred to auothefi it is therefore 
only pjosslble to refer this pre^rty to certain well- 
defined empirical scales wliich admit of comp^ara- 
th'e results being obtained. In these circumstances 
It is not surpirising that a generally acceptable 
dennltion of hardness has not Iwii formulated; 
but tliat due to Sir Robert Hadfield--” hardness 
is resistance to deformation is sufficient for 
practical needs. 

The static hardness tests include the well-known 
Brinell test, in which a hardened steel ball 
commonly of 10 mm. diameter is forced into the 
sampde under a given load of, for the harder 
metals, usually moO kilo., and for the softer ones 
500 kilo. The hardness number is tlien defined as 
the ratio of the load in kilo, to the spherical area 
of the impression produc'ed in wp mm. In Ludwik’s 
lest a 00^ c'one is substituted for the ball, the 
hardness being as before taken as the ratio of 
the^load to tin conical area of the Indent, i.e., 

where a Is the radius of the impression. 


The supjeriorlty of this test over Brinell’s lies 
in the fact that the deformation produced is 
geometrically similar for all loads. A test sug- 
ge.sted by Auerbach in 1891, whlcli although it has 
not found much p^ractical ai)i>lication might yet 
in certain cases be of value, is one in which two 
.similar siimples of the material under test, either 
in the form of cylindrical or square bars, are piressed 
into each other, the load per unit of flattened area 
being taken ns a measure of the hardness. 

The unsatisfactory nature of the Brinell test as 
a measure of hardness is shown by the fact that 
the value obtained, so far from being a constant 
for- a given material, varies with the diameter 
of the ball used and the load ap>i)Hed. Thus for 
equal loads the smaller the ball, and for the same 
sized balls the higher the load, the greater Is 
the hardness numeral obtained. The time during 
which the maximum load is applied is also a cause 
of variations, esp)eclally with very soft materials 
Thomas has shown that, for a very soft steel, 
the Brinell number under otherwise constant eon 
ditious of test may change from 128 to 115, accord 
Ing ns the load is applied and at once removed, 
or Is left on for 30 minutes, resp)ectively. For 
harder materials, the time factor becomes of much 
less importance except in the first few seconds of 
the test, the Brinell number for a tempered nickel- 
chrome steel changing only from 340 when the 
preaisiure wag malutalned for 10 seconds to 335 
after z Ibinuted. 
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REVIEW. . 


[July 15, me. 


Mb 


The variations produced by altering the diameter 
of the bad or tlie load applied arise In part, at 
any rate, from the fact that tlie deformations pro- 
duced under varying conditions are not geometri- 
eally similar. It lias therefore been rex)eat,e(lly 
suggested during rewnt years that (he rnodua 
operandi of the t(‘st should be altered so that a 
definite degrc'e of deforinallon should Im^ produce<I 
and the load rcajuired Im^ measured. This method, 
although undoubtedly sui)erior to that in use in the 
standard test, is ap])licable ehietly to special pur- 
poses only, since it Is possible to obtain a result in 
one operation only when (he depth of (he 
Indentatiou is automatically na'ordecl— a method 
which has not ieceiv<‘d a very cordial reception. 
When the diameter of the imjmession is measured 
at h‘ast two tests and a cabnilation are necessary. 
It must also be borne in mind that on a(‘couut of the 
extrusion of metal around (he inihmtation, luird- 
ness numbers calculated from tb<‘ depth and 
diameter, resiieelively, <lo not colm-idi', tbe former 
l)eing rather higher as is illustrat(al in Table I. 

TAFiCE 1. 

lIiodiieHs no- at I TTardncflS no. at 
9(i0 kilo, eaten- ; 900 kilo, ealenlated 
lated lr(»in depth i from diameter 


12 G 111 

197 I 174 
235 190 


As exami)](‘s of the tend, ney to modify the Brinell 
test by working with a constant <leformallon, it 
may be mentioned that tlie r.S. Bureau of Staii- 
ilards has used as a measure of hardness the load 
In kilo, recpiired to i»roduce an impression one mm. 
deep, while Martens adopts a standard indent 
005 mm. deep with a ball 5 mm. in diameter. The 
latter exeessively small deformation is in line with 
the view now rapidly gaining ground that the 
impressions often used at the pn‘S(‘nt time are 
far too larg(‘. 

The inflnonee of tli(‘ load in Alelermining the 
Brinell number has iFeeii investigated by a largt* 
number of workers. According to Benedicks, if 
Ho is the hardness nnmlx'r with a load Po and 
H the corresponding nnmlH'r under a pressnr<* P, 

then IIo = lI "I* where k is a constant, whb h 
K 4- P 

for steels is alwut KHKI. A most interc.sting re- 
search by Greenwood on the hardness of copiu r 
aluminium alloys leads to the followii^g conclu- 
sion: — The hardness (Brinell) of any maic'rial 
measured with a standard 10 mm. ball and a load 
of P kilo, can Ik* expressed by an equation of the 
general tyjFc lI = Fc-f P , where k and x are con- 
stants dependimj' (*n (he subatnneo iimler test. For 
a copper alloy coiitalning 10 r><‘r cent, of aluminium 
H=39-fP“'*^ while for mild st<‘el II so-p \/p, 
is of interest in this connexion to note that, as 
was ix>lnted out by the i)resent write)’, the con- 
stant k is a function of (he elastic limit of the 
material, O-Sac being a rough measur(‘ of the yield 
point. It may, therefore, he wild th.at the Brinell 
number under any load is the sum of two factors, 
one of which is a function of the elastic limit 
while the other is dependent on the extent to 
which the material i.s hardened by cold work. 

An empirical relationship has recimtly h(*(*n 
pointed out by Russell, who has shown that for a 
very wide range of materialR P-aV , V being the 
volume of the Indentation produced by a pi-es- 
sure P, a and m being constants for each material. 
The value of m Is almost 00 for most of the 
materials tested. For Green wo^^s 10 iwr cent. 


Material 


Mild steel 
Rail steel 
Cast iron .. 


fopDer-aluuilulnni alloy, 'p=1000 V", and for a 
0-3 per oenl. carbon steel P-1169 V"', tlie rolume 
I)elng measured In cn. mm. From the relationship 
when V Is unity P^«, and a new hard- 
ness niimlM'r is therefore defined by Russell as 
the load in kilo, which will displace 1 cn. mm. 
of th(‘ metal. This formula is similar in type to 
that of Meyer, who showed that P = ad's n being 
a constant for a given material, d the diameter 
of the iniinvssion jirodnced under ji load P, and a 
a constant for a given matindal and given diameter 
of ball. 

When th(‘ depth of impression is plotted against 
the cori’cspondlng load it has been shown by Bate- 
son that the graph obtained consists of an initial 
curved portion which is succeeded by a straight 
line. From the sloix' of the latter, hardness miin- 
l>ers are obtained whleli are independent of the 
load. By this means,, therefore, values can lie 
obtained with lower loads on soft materials com- 
parable with tlio.se obtained under standard con- 
ditions on steels — a conclusion of considerable im- 
IKirtanoe. 

Passing on to a consideration of the size of (lie 
hall n.sed, Moore has shown that from two Im- 
])ressions under loads P and P^, which produce 
indmits of diameter d and d, with the same ball 
of diameter D, the hardness number corrected to 

16PD’* 

standard conditions is given by II- 

IT [ 2 ( 1 )" 

where u is a constant, hetwoen 2 and 2-5, depend- 
ing on the nial(‘vial ami erinal 

log. di, -log. d 

rsing this formula results have hmai obtained with 
a 4-7t) mm. hall, whi(.*h coincide with those from the 
standard test, and with those resulting from the 
Lndwik cone test. 

This hardness figure is calculated from the 
/>/o/cc/cd area of the indentation, /,<■., , and 

not tile spherical area. The corresponding Brinell 
number is obtained by multiplying this result by 
t)-93o. Th(^ use of the plane iirojeclcd area has 
also been advocated by Unwin, who ])ointed out 
that by its use in tlu' Brinell ami tiie lAidwlk 
tests the liarduisss nnmhci's should he the same 
in liotli eases. Experiments, however, have shown 
that, when calculated in this manner, Gie valni’S 
are not the same, the hiidwik hardness lifdng in 
general lower than the Brinell. The following 
table givi's an idea of the relation of thi‘, numbers 
obtained in the standard Brinell test to tlio.se 
obtained by ca leu la lion from the projected area 


4 ■ 
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Diameter of iiuleii- 
tation 

Drinell no. 

Hardness no. calc, 
from ^ fi- 

2*5 nim. 

600 

1 612 

4-0 ,, 

22 S 

i 239 

G -0 ,, 

95 

1 106 


In the determination (d' tin* hardness of very 
small .spe<*imens a 10 mm. hall Is inapplicable, 
and jin ingenious modification of the test due to 
Dr. T. Baker allows of results lieing obtained with 
small halls, say T mm. in diameter^ Identical with 
those derived in the normal test. So long ns the 
ratio of the load to the square of the diameter 
of the hall is maintained constant the diameter of 
the impression is dln^ctly proportional to that 
of the hall. The accuracy of the statement is 
shown by the following results 
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Taulk III. 


Diametor of 
ball 

Load In 
kilo. 

1 Diameter of 
' improSBion 

Brinoll 

no. 

10 mm. 

3000 

4'75 mm. 

159 

7 

1470 

H'33 „ 1 

' 158 

5 1 

750 

‘^35 ,, 

163 

1-19 1 

42*5 

0-.567 „ 

158 


CoiiHidernble {iinoiinl, of atloiillon has lately been 
paid to imi)act hardness tesls. It, was shown by 
Koos that, using a ten mm. ball as the iiidenllng 
tool, the energy of the blow is proiK)rtional to the 
square of the spherioal area of the impression. A 
more geiK'ral relationship, due to Martel, which 
applies equally to ball or cone tools, defines the 
dynamic hardiu'ss number as the ratio of the 
energy of the blow in kilo, to the volume of 
the indentation in c.c. This definition has been 
.adopted by Edwards and Willis in their recent 
Avork on this subject, in which a falling weight 
with an impact energy of tio iiich-lb. to whiiflli a 
10 mm. ball is rigidly fixed produces the indmita- 
tion. The relationship of this l«'st to the standard 

75H2 

Rrlnell is given by the formula 11 where 

(/ is the, diamet(u* of the inipression produced by 
tile Impact. 

It was also shown by tlu'se invi'St igators that, 

(i 

wlnui the energy of the blow E was alien'd 


is a const;! nt for each material. The h'chnical 
value of the impact hardness lest, is evident in 
that the lime factor is conipk'tely <'llmin<ated, and 
s(‘condly that by its means h.ardness t(‘sts may be 
m.ado on met.Mls ;it high tenqienilures. The hard- 
lU'ss of a given nait('ri;il, however, when im'nsured 
under dyn.-nnic conditions acconling to Martel’s 
formula is ;il\va>s appreciably higher th.an when 
determliK'd under the st;ind;ird st;iti<* t.e.st. For 
most materials the ratio of the dyn;imie to st;itic 
v:iliies is somewlu'n' .about 1-5, though for cast tin 
it 1 4-'!, for <'asl zinc 2-Sl, :iiul for “ Armco ” 

iron -Oh. 

Of !lie tests wliich ;ir<‘ <lynamic in eluiraclcr, 
tti(‘ Shoia* sclcroscoiiic na'thod is by f;ir the most 
iin]»ort,anl . A di.ainond-taccd liaminer weighing 
alMUit 40 grains drops upon the specimen under 
test from a given heiglit, the lu'ight of rebound 
i*eing used as the Inirdness nnmhiT. The area 
of the indenting jiolnt is stated to Ive in. 

A slight pernainent Indentation is ]iro<iueed, the 
height of rebound being diminished as the work 
sjuait in doing tliis is increased. The Shore and 
Hrinell values for the s.aiiu* uaiterial hear no very 
constant n'lation to e.ieh other, the .average value 
of the ratio of tlie Rrim‘11 to the selero.seopic 
hardness number iK'ing a]'i>roNlin;itely shown in 
the following table : — 


Princll no. 


Tabik IV. 

l?atio of Prinvll to t^eU'roseopc valuc-s. 


150 

300 

450 

550 

700 


5 

5-7 

6'3 

6*6 

7*2 


(k)RRiGRNDA.““ Receut Iron-Ore Dcvelovimcuts in 
the United Kingdom.’* In the analyses of Jurassic 
ironstones on page 221 R (issue of June 30), insert 
“moisture” In lieu of “water (combined)”; and 
the average percentage of silica in Northampton- 
shire ironstone should read 14.7. instead of U.7. 


PROLONGATION OF PATENTS. 


A iiateiitee may i>reserit a ijotitiou to the Court 
praying that his pabmt may Ih' extended for a 
further term, and iii considering the fietition the 
Court shall have regard to the nature and merits 
of the invention in relation to the public, to the 
protits made by the pabmtee as such, aud to all the 
< ir(‘um.slaiic(*s of the case. 

4'he object of lliis provision of the existing law 
is ap]>ar(*nt. The intention of the patent grant— 
that the invi'Dtor shall have opportunity of obtain- 
ing reward— frcqiK'iitly fails. Wlu'n' this is due to 
circumstances over Avliieh tin* paten(f*e has no 
control it is only fair that he should be given a 
further opportunity, always with dm' li'gard to his 
original merit and the degree of his want of success. 

The iK'titiou to the (’oiirt involves a searching 
Inquiry, it being of the utm(>st iuquutance that 
accounts with n'feix'iice to the Avorkiiig of the patent 
.should have Ihh'u k(‘pt and should be produced to 
the (3ourl. Thus the t'xpt'iiso of the jiroceedlngs is 
considerable. 

The exigencie.s of war liave prevented many 
patentees from Avorkiiig tht'ir p;! tents, and those 
who think lit to petition the Court for an extension 
of the term will undoubtedly tiiid this fact much in 
f.avour of the iM'tltlon. 

4'o pat('nt(‘es, how<'V('r, iliis does not apiK^ar suffi- 
cient. In the majority of cases the circumstances 
over which the patentees had no control were the 
direct action of the Covernmeiit in commandeering 
their Avorks. in ix'fusing to sujijtly material, in 
eonscripting the patentee hlmst'Jf and the Uke. 
Why should the iiateiitee be put to the exi>ense and 
trouhh* of an el.ahorate iucpiiry to shoAV that had it 
not been for the war he might h.iA'e been suffieieutly 
remunerated? 

’riiuH there has arisen .a (hnvuind for some pro- 
(•e<iure simider than the pelith)n tt> the (’ourt for 
ohl .lining an extension rather as a rtslress for a 
gri('vane<' than as an aet of giin 4‘ born of sympathy. 

'rh(‘ demand seems rational. The patentee is not 
in lht‘ same position as the ordinary niannfactnrer 
or tr.ider, I’lie misfortunes of Avar have affected 
tiK'sc .also: but in making goo<l tliey are not, limited 
by man's decree'. 

It is not the princiide at stake that ereates dlfti- 
(ailty, but the mode of apfilying it. There are thos(‘ 
Avho .adA(H*ale a simple plan; they would add auto- 
matically, or at .all events on demand, to the life 
of the patent that iiorlion of its life which was 
]ive<i during the Avar. TTifortunately the problem 
is not s<> simple as tlu' proiiosed solution. 

As nearly as can lx* ascertained, in 11115, .some 
504 patiaUs attained their fourteoiUh year and 
expired; in 10!t», 505; in 1017, 55,3; in 1018. 804. If 
each of tlie.se is to 1 r‘ resuscitated for 3, 2 or 1 year, 
as the caso may lie, Avhat is to be tlie |M)sition of 
those who have started manufavini-e during the 
lifeless iKudod? 

Again, the hardship Avhich it is desired to 
alleviate is not uiiiversal. or uniform; there ai*e 
p.itents Avhich haAe Ix'en Avorked during the war 
<‘ven more profitably than luevlously; others have 
only iMirtially suff<*red. In justice to the public 
.some patents should Ix' (‘xchuled from the proposed 
i'xlenslon; others granted It in minor degree; but 
bow is the Conqitroller to differentiate? 

It is to be feared that a judieinl inquiry at which 
objectors may Ih' heard cannot be avoided. What is 
eertainly reqnimi is a less costly and exhaustive 
inquiry than the current procedure Ix'fore the High 
Court: for this the reformers should press. 


An anonymous gift of I 4 million dollars has been 
presented to Cornell University, U.S,A., for the 
establishment of new chemical laboratories. 
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THE SECOND BRITISH SCIENTIFIC 
PRODUCTS EXHIBITION., 


The opening wiremony took place at the Central 
Hall, Westminster, on July 3. liOrti Sydenham, 
president of the liritish Seien«.‘ Giiilil, under whose 
auspices the exhibition is being heM, piv.sided, and 
wjis supported by many distingulshe<l representa- 
tives of pure and a])plied science. Tlie speakers 
included the lit. lion, the Manpiess of Crewe, the 
Rt. Hon. Lord Moulton, 8ir Idiilii> Magnus, and Sir 
Richard Gregory (clijUrman of the Organising Com- 
mittee). liOrd Cn'we, in opening the exhibition, 
dealt, inter alia, with the means of preptiring 
students to take an early part in industrial life. 
The pursuit of deiinlte iudiislrial eours(‘S during 
vacations had always seemed to lilm to be a par- 
ticularly hoiK^ful plan. The custom of taking 
small bodies of selected students on tours for terms 
of 0 — 8 weeks to works was al.so to b(^ reeommended ; 
and thirdly, there was lh<' systt in of industrial 
fellowships for i>ost -graduate workers. 

Lord Moulton refernHl to the methods by whieli 
Germany had attained her conspicuous position in 
trade and Industry InTore the war. First, she was 
far more skilful than W(‘ were in forming lra<le 
combinations to monopolise the raw products of 
industry; secondly, she outwitted us in the art of 
salesmanship; and thirdly, Germans applied them- 
selves with greater assiduity to the elaboration ami 
perfection of details, so that they succeeded in pro- 
ducing articles of siipei lor and more uniform 
quality. We were like an old-est.Mbllshed house; 
they were like a young house that wanted to make 
business. The <*xi)erlence of the i)ast five years 
had convinced him that there was no limit to the 
capabilities of our workers, provided they could be 
roused to action; tliere was nothing they need 
fear — except themselves. 

The Exhibition cataloging— a bulky volume of over 
800 pages — contains, in addition to a full list of 
exhibits, an excellent account of the war-work 
which has b(*en done in the laboratories of the 
universities, teclinlcal colleges and research insti- 
tutes, and by a few' industrial firms. Another 
valuable featim* is a full and up-to-date catalogue 
of scientific and lechnical books. In an intro- 
ductory article, Sir R. Gregory explains the raison 
d*6tre of the exhibition. Whereas that held last 
year demonstrated tills country’s em/mcipation from 
dependence upon enemy countrl(‘a in resiK‘ct of many 
vital industries, this year’s exhibition Is de.signcd to 
promote the further development of those Indus- 
tries, as well as to encourage th(‘ establishment of 
new ones founded on progressive science and in- 
vention. The Exhibition will be oi>en daily at tlio 
Central Hall, Westminster, until Augu.st 5, from 
11 A.M. to 7 ind on Saturdays from 12 a.m. to 

9 P.Af. 


MEETINGS OF OTHER SOCIETIES. 


THE ROYAL INSTITUTION. 

The last Friday discourse of the session w'as 
delivered by Prof. Sir E. Rutherford on June 0 on 
** Atomic Projc^ctiles and their Colli.sions with 
Light Atoms.” 

The lecturer first directed attention to the enor- 
mous energy as.s(x:lated with the fast moving a and 
particles ejected from radioactive sources. He 
had Intro<iuced a modification of the nucleus 
atom ” as the result of experiments concerned with 
the scattering phenomena produced by the impact 
of such swift moving a particle upon various Sur- 
faces. The atom he conceived m ^odstitolfed of a 
positive charge concentrated in*a minute nucleus, 
the sljse of which however increased with the atomic 


weight, and surrounded by one or more rings of 
electrons, the radii of the rings being very large 
compared with nuclear dimensions. The deflection 
of o-particles owing to Impact upon substances such 
as gold had led to the conclusion that in such 
impacts the o-partlcles were unable to penetrate 
into the immediate neighbourhood of the nucleus 
of the target atoms. The distance of apipoach was 
of the order of 10"'^ cm. and the inverse square 
law of attraction and repulsion had been 
abundantly verified at these minute distances. 

The method of scintillations has been applied to 
determine the range to which atoms were ejected 
from various substances by ‘‘ head-on ” Impact 
therewith of fast moving o-particles. Discussing 
more particularly I he Impact of such o-iiarticles 
with lighter atoms, It was pointed out that after 
such impact, the o-particles and the ejected atom 
would move in Ihe original direction of impact, the 
ejected atom moving the faster. An investigation 
of such impacts in the case of hydrogen led to the 
conclusion Hint the respective nuclei approached 
with >8x10 i"* cm. of one another, resulting In the 
ejection of constituents of the nucleus Itself from 
the hydrogen alom. A helium atom is composed of 
a nucleus of 4 hydrogen atoms together with 
2 electrons. It survived whole after collision with 
other atoms. No evidence of helium d^ibris after 
impact of a-])articles bud hitherto been obtained 
In the ca.s(‘ of ejectment by impact iiixm atoms of 
oxygen or nitrogen curious results had been 
obtained. Tlie number ejected from the atoms of 
nitrogen sleadily decr(‘ased as (he range of ejection 
increased from 7 to 9 cm. Thereafter, the number 
ejected to increasing ranges diminished very slowly 
as the range increased up to 28 cm. The only 
possible conclusion from the results obtained ovi^r 
this extended runge (tlie calculated maximum 
range of ejection for the N atom Is 9 cm. while that 
for II is 28 cm.) Is that the particles so proje(?ted 
from nitrogen are constlluted of atomic hydrogen, 
or or Tlie liydrogen, th(‘ lecturer spiicula- 
tively irnagmos to arise from the nitrogen atom, 
this being constituted of three helium atoms and 
two liydrogen atoms. Tliis view do(‘s not neces- 
sarily mean that nitrogen was not an element but 
rather that it was an ehmieiit in a iiarticiilar con- 
dition. Advance in the study of atomic Impacts 
would be materially assisted were o-particles 
di.sc-overed possessing a very much larger range 
than those hitherto available. 


SOCIETY OF GLASS TECHNOLOGY. 

The June meeting was held at tlie University, 
Slielfield, on the ISlh Inst., the President, Mr. 
S. N. Jenklnson, In the ehair. 

Mr. Jenklnson addressed the iiH'eting on ” Im- 
pressions of a Recent Tour of the German Gla.ss 
Fnetories.” During his tour in Germany he vi.sited 
Silesia. Saxony, Saxe-Weimar, and otlier districts, 
inv(‘stlgallng the conditions in tlie factories, and 
particularly lii the glass W'orks. The size of the 
cf^ramic Industry In Gm’niany in pre-w'ar days can 
he judged from the fact that in 1913 it exjxirted 
glass to the annual value of 123 million marks and 
liottery to the value of 94 million marks; 75 per 
cent, of the output was exiKirted. Hence the out- 
break of war caused the shutting down of many 
faetorli's. The policy during 1915-lfi was to re-open 
several of the glass factories, and allow one furnace 
in each works to be kejit going, and a scheme was 
Inaugurated whereby finance in the industry was 
IXK>led. At the present time there is very Utile 
production of glassware owing largely to the lack 
of coal and the state of transport. Stookg are 
very low. Throughout the visit he was rerritouch 
Impressed by the fact that all the plant In th&#ottt$ 
was kept at the highest pitch of effldeneyf so that 
ImmeiUately opportunity came a high rate of pro* 
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auction would follow. This fact will have to be 
taken Into account by British manufacturers. Out 
of some 132 furnaces, concerning which he made 
inquiries, only about eight were working. 

Dr. M. W. Travers then gave a short account of 
“ Some Experiments with a Gas Fired Pot 
Furnace.” He described furnaces which had been 
used in producing chemical glassware, and advo- 
cated burning the gas from the producers in front 
of the pots, and taking the burnt gases out of the 


furnace at the back. 

Dr. Turner followed with a paper on The 
Properties of British Fireclays suitable for Glass 
Works Use. Part 1.— The Variation of Shrinkage, 
Density, and Porosity with Temperature.” (Pre- 
liminary communication.) By E. M. Firth, F. W. 
Holden, and W. E. S. Turner. This paper was 
well illustrated by assemblies of fireclay blocks 
showing the behaviour of various fireclays under 
the tests outlined by the authors. The pai>er is the 
first communication of a research carried out under 
the auspices of the Refractories Research C^m- 

"^A^Th^rV^pap^^^en^^ “The Examination of 
Optical Glass in Relation to Weathering Pro^r- 
tles ” bv A. V. Elsden, O. Roberts, and H. S. .Tones, 
was taken as read, and will be published In the 
.Tournal of the Society In due . . 

The above meeting ended the session. Th^ 
meeting of the next session will be held in October. 


NEWS AND NOTES. 


CANADA. 

Manufacture of Ferro-Molybdenum.- ^-Ince March, 
1910 100,000 lb. of 70 percent, ferro-molybdenuin has 
l)ecii produced for the Imperial Munitions Board 
U thi direct smelting of molybdenite ‘ 

It the works of the Tivanl Electric Steel U^., Btlh 
ville, out. Vertical cylindrical 
single-phase type are employed, requiring 300^4 ,jW 
amp. at .50 volts l)er furnace. 
an iron shell, lined with red brick, firebrick, silka 
bi "k and carbon in succession, and resting on a 
coiK-rete foundation. The lower electrode consists 
of a water-eooled bronze or eopi)er block from which 
iron rods project upwards into the furnace bottom, 
and the upper electrode of a graphite or carbon 
rod. For the prodiietion of 70 iier cent, alloy from 
concentrate containing 75 and i^c 9 cen^, 

the charge consists of concentrate 100, lime 
coke 10, and scrap stwl 5 lb. Each furnace is 
tapiK*d every 4 hours, the output l^elng 1050 lb. of 
alloy per 24 hours.— (7’mn^?. Canadian Mining Inst., 
191R, Vol. 21, 1.54—100.) 

Progress of Chemical Industries.— The Department 
of Trade and Commerce through its Bureau of 
Statistics hos In course of preparation a booklet 
giving a summary of the chemical industries of 
Canada. 


ustries are distributed as 

follows 

Nova Scotia 

30 

Prince Edward Island .. 

2 

New Brunswick 

20 

Quebec 

161 

Ontario 

293 

Manitoba 

38 

Saskatchewan 

8 

Alberta 

21 

Btitish Columbia 

61 


634 


The.titrlking growUl of chemical Industries within 
the Domlnloii during the last six years is shown by 
Ike^ foJtowhtg tablee:^ to ; 


L-Sxports of Canadian DrugSy Dyes and Chemicals 
for the fiscal years 1912-1919. 


Year 

BritiBh Bmplro 

Foreign 

Total 

[ 


• 1 

S 

1 — 

S 

1912 

827,. 500 

849,716 

1,677,216 

1913 

1.06G.158 

734,279 

1.800,437 

1914 

841,566 

888,637 

1.780,203 

1915 

955,156 

2,588,545 

3,543,701 

1916 

1,308.832 

5,050,313 

6,449,146 

1917 

1,719,972 

7,498,443 

9.218.416 

1918 

2,765,202 

11,442,317 

14.207.609 

1919 

4,300,142 

12,762,932 

17,053.074 


II . — Imports of Drugs, Dyes and Chemicals from 
1912 to 1919. 


Year 

BriiiHh EmpUe 

Foreign 

Total 

1912 

$ 

2,806..555 

S 

9,789,296 

% 

12,595,851 

1913 

3,417,468 

13,093,875 

16,511,343 

1914 

3,201,277 

11,437,012 

14,638,289 

1915 I 

2,878,322 

10,570.745 

13,449,067 

1916 

3,034,277 

14.060.648 

17,094,925 

1917 

4,873,226 

22,726,987 

27.600,213 

1918 

3,636,024 

22,880,148 

26,522.172 

1919 

4.003.613 

28,785,^1 

33.788.704 


Oil Exploration in Alberta. — It is understood that 
many Canadian business men are actively support- 
ing exploration work on the i)otential oilfields of 
Northern Alberta, where over twenty different 
parties are now operating. So far only heavy oils 
have lx‘en struck, but it is possible that lighter oils 
will be found in the lower levels. The Dominion 
Government is supporting development work by 
loaning a si>eclal drilling plant capable of testing 
formations down to 3000 ft. All duties on well- 
drilling outfits from the United States have been 
revoked, and these portable outfits are being taken 
to the Peace River country in large numbers. 

AUSTRALIA. 

New Chemical Enterprises in Western Australia.^ 

The Portland Cement Company of Western Aus- 
tralia is now erecting works in that State for the 
manufacture of Portland cvment, agricultural lime 
and allkHl products. The Company has a capital 
of £185.000 and has secured the rights of extensive 
limestone deposits in Western Australia. 

Investigations of the resources of Western Aus- 
tralia have be(‘n recently carried out on behalf 
of Messrs. Brunner, Moiid and Co. with a view 
to establishing alkali works in the State,— (Oi^ictaL) 

SOUTH AFRICA. 

The Coal Industry. — The quantity of coal ex- 
ported last year was 1,208,000 short tons, valued at 
£1,033,000, ns compared with 850,000 tons, worth 
£337,000, in 1913. Many new markets have been 
found for South African coal during the war, con- 
siderable quantities having been sent last year to 
Argentina and Uruguay as well as to the British 
East Indies and Egypt, though consignments to 
Portuguese East Africa fell off considerably. On 
the other hand, less coal for bunkering purposes 
was shipped Inst year — viz., 1,270,000 short tons, as 
against 1,462,000 tons in 1913, although Increased 
prices caused the value to rise from £1,052,000 to 
£1,906,000.— (Oi^icirtl.) 

Exports of Wool.— Nearly 116,000,000 lb. of 
sheep’s wool, valued at £9,700,000, was shlpp^ 
from the Union lust year as against 177,000,000 lb. 
and £5,700,000 in 1913. The United States took 
one-third of the total, whilst the United Kingdom 
took a little more and Japan rather less thaii 
a fourth each. The exports of mohair at 
19,600.000 lb. were about 12 per cent, more In quan-^ 
tity but nearly double the value of the 1013 exports. 
The Kingdoni received the mala bulk» but 
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there was a large Increase in the sales to the United 
States.— 

Candle Manufacture. — There are six candle fac- 
tories in the Union producing 14,000 short tons, 
valued at £020,000. The s are negligible. The 

kinds of candles produced are stearin, parallln, and 
sperm, which consist of pjiniflin wax with 10 to 
20 i)er cent, of stearin, t’oininereial stearin, a 
mixture of palmitic aiui stearic acids, Is made in 
the Union, ehh'tly from .synllietic tallow obtained 
by catalytie hydrog^uiation of whale oil, but some 
is produceil from tlie oil of the Mafurra bean. The 
fat or oil is saponitUHl in .autoelaves under pressure, 
and the fatty acids b(‘ing dark, are distilled in 
superheated steam. To prevent Iheft, caudles used 
in the gold and diamond mines, and soinel lines 
their wicks, ai'e si>e(‘ially coloured. In addition to 
glycerin, “oleine.” i.e. eommereial oleic acid, is a 
hy-product. Oleine is n.sc'ful for lubricating wool 
in spinning, but is not in dcmaml for this purpose 
in South Africa; it is tiicrefore cmploy<‘d in soa[)- 
maklng. Hydrogen for hydrogenation is obtained 
by the cieetrolysis of w'ater, and the ae(‘ompanylng 
oxygen of IM) per cent, purity is (unployed for 
acetylene welding. There Is at i>resent a shortage 
of calcium carbide, and of tools for cutting and 
welding, hut w'hcn times l>ecome normal a large 
local demand for oxygen Is to Ik‘ expected. — ts’. Afr. 
J. Ind., Dec., 1918.) 

UNITED STATES. 

American Fngineering Standards Committee. — This 
Committee has recently revised its constitution, and 
after ratilieatlon of t!.e same by tlie various con- 
stituent societies, will t e known as the American 
Engineering Standards Association. The Associa- 
tion is constituted of represvmla lives of tlu^ 
American Institutes of lOlectrieal. Mining and 
Metallurgical, Civil and Mwlianlcal Engine<‘r.s 
resiiectlvely, together with repivseutativ(‘s of the 
American Society for Testing Matm-ials, and the 
Government Departments of War. Navy and Com- 
merce*. The As.soeiatlon, amongst other objects, 
seeks to co-operate witli similar organisations in 
other countries to secure an iiiternational status foi* 
.approved American engineering standards. Formu- 
lated standards may lx* submitted to the Associa- 
tion for api)roval or ollierw iso by any organisation. 
Sciontifie standards and standards of a commerdal 
character submitted for a]>provaI by any organisa- 
tion will lx* con.sid(‘red by .s]Ms-iaIly const ltnte<l 
sectional committi'es. The As.soeiatlon may call 
together all wlio would lx? interested in the 
formulation of a new standard, and will safeguard 
that seetional (‘ommitteos are balaneed and r(‘pre- 
aentative. After approval, a standard is to be 
described as “ Approved by the American Engineer- 
ing Standards .XsMmlation.” The api>roval may be 
designated as either “ Recommended Pracliee,” 

Tentative Standard” or “Standard,'' the last 
indicating genevai arcepUiblllty. The A.ssoelation 
will also act as a bureau of information in 
standardisation, and function ;is an intermedi.Mry 
whereby any organisation intending to define a 
standard may get into touch with others similarly 
interested. The addre.ss of the Association is 
29. West 39th Street, New York. 

Durability Tests of Wearing Apparel.— Re.search 
chemists are now devising laboratory te.sts on wear- 
ing apparel which can be interpreted in terms of 
durability and which will be duly standardised. 
Enough data has lH*en collected regarding fabrics 
of known lUstory to Justify the use of tensile 
strength, stretch, resistance to bursting, composi- 
tion and similar tests. The relation of mechanical 
eongtructlon to wear Is, of course, well known, 
especially in pile fabrics, and experiments leading 

the discovery of a test for friction wear and i 
^^sbine'' on fabrics are well wilder way. Ultra- I 
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violet light is still widely used to determine fast- 
ness to light, but It leaves something to be desired 
since there is doubt if it adequately represents 
weather conditions. 

Chrome Ore Statistics — The U.S. Geological Sur- 
vey i\*ports that the total production and shipment 
of chrome ore in the United States In 1918 was 
equivalent to 03,000 (long) tons of ore of 50 per 
cent, grade; and unsold stocks at the end of the year 
were equivalent to 30,000 tons of the same grade. 
Imports of chrome ore in 191S were nearly 28,000 
tons more tlian in 1917, amounting to over 100,000 
tons. The principal countries of origin were 
Khoilesia, New' Galedonla and Brazil, 'riio average 
cost ix*r ton at the shipping ixirt w^as 128.17, but 
the ore from Canada (20,949 tons), much of whlcii 
w'as of low' grade, averaged S31.,5t). 

Recovery of Used Lubricating Oil.-'J he Midwest 
Engine Co. of Indianopolis has siiecessfully utilised 
the following method of recjoverlng sixuit luhricatlng 
oil. After the oil lias lx‘en left to stand In barrels 
to deposit, s(‘diment, it is drawm oil into reclaimer 
tanks w'liieh are heat(‘d by gas burners to exj^I 
the water and lighter oils. The lieating also causes 
further sedimentation of snsi)ende(j solids. When 
lilt* oil is near tin* boiling point a gas flame from 
a torch is played upon it. Thotisands of gallons of 
good oil Imve been r(*(*ov(*re(l by this process. The 
recovered oil has practically the same coinixisition as 
tlm original oil.— (A ukt. Gas Eng. J., May lo, 1910.) 

The Dye Industry of the United States.- Tin* 
Norwegijin Embassy at Wasliington reports that 
last y<‘ar th<‘ American dye industry satisfied the 
immen.se civil and military reiniirements and i)ro- 
diiced an ('xtes.s avnilable for export of the value 
of more than 10 million dollars. Quantity having 
lx?en the aim during the war it will now be sought 
to improve the quality; already 1(50 types of dyes-- 
said to lx? (‘qual to the German products— can" now 
lx* produc(Ml. conqiarcd w'ltli 900 types sent out by 
Germany befon* the war. - (Z. angciv. Glirni., 
May Hi, 1919.) 

GENERAL. 

The Inter-Allied Federal Council for Pure and Applied 
Chemistry. —Following the initial gatlu‘rlng of inter- 
national d(‘legat(‘s held in Paris in April last, the 
first met'ting of the aljove Council is being lield 
in Lomlon from .Inly 11— IS, by tlu* invitation of ^ 
the Society of Chemical Industry. The Court of 
the Wor.shlpful Comj)any of Salters lias kindly 
oll’ered the TH*cessary accommodation for the five 
meetings of tiie Council. At the time of writing 
the exact number of delegates attending the Con- 
fereiue is not knowm w ith certainty, but it is under- 
.stood that the following an* among the prlnelpal 
repre.seiitatlve.s of the countries namcil : - Fra mi* . 
I’rof. C. Moureu and M. Paul Ke.stm*r; United 
Slates: Dr. F. G. Cottrell and Dr. C. L. Parsons: 
Great Britain; Sir William Poix* and Prof. II. 
Jx)uis; Italy : Prof. E. Pnterno and Eng. \j. Parodi- 
Delfino; Belgium; MM. Chnvannc and Crlsmer. 
M. Gt^rard will act as secretary to the Confer(*noe. 
We take this opportunity of extending to tiie visitors 
a very hearty welcome In tiie name of the S(K‘lety 
of Chemical Industry, and trust that the fullest 
measure of success will attend their labours on be- 
half of chemistry and chemists In the Allied lands. 

British Cotton Industry Research Association, — This 
association w'as registered last month as a company 
limited by guarantee (not formed for the purpose 
of profit) and with objects similar to those of other 
research associations recently Instituted. The first 
council will consist of 25 members, 18 of whom 
will be appointed by the subscribers to the 
memorandum of association, G by the Federation 
of Master Cotton Spinners’ Assoclatlonp IAd., 

8 by the Cotton Spinners and ManufaOtbr^ri' 
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Association, 2 by the Employers’ Federation of 
Dyers and Finishers, and 2 by the Federation of 
Calico Printers. Pending tlie nomination of the 
council, the management will be in the hands of a 
committee of eighteen. The registered oftlce is at 
102, Deansgate, Manchester. 

German Coal Resources and the Peace Treaty. 

Ill an article in Nature (July Prof. H. Loui.s 
considers the losses sustained by Germany under 
the terms of the Peace Treaty signed at Versailles 
on June 28. The cession of the basin of the Sarre 
will deprive Germany of 5-7 ])er cent, of her coal 
reserves and of slightly more than 7 {kw cent, of 
her annual output of bituminous coal; on the other 
hand France will gain to the e.xtent of about ?>3 i>er 
cent, of her yearly production. R(‘fore the war 
the coal output in France was about -421 inillion 
tons, of which nearly 22 million tons came from 
the Pas-d(‘-Calais fields and nearly 8 millions from 
the Nord district. These fields have been so badly 
devastated that It will take at least five years io 
restore them. The ma.xlinum quantity of coal 1o 
be delivered by Geriminy to France, Italy and 
Luxembourg will not exceed about 112—35 million 
tons a year, or about one-llfth of her output exclu- 
sive of that from tlie Sarre basin. Added to this 
the defeated country may have to cede some of 
her Silesian coal to Poland, but in any event she 
will not lose more than one-third of her coal 
reserves; a.s these forimudy amounted to more than 
half the total coal in Furoju^, she is not seriously 
weakened, although France is undoubtedly 
strengthemnl. The extent of the deposits of 
“minelle” iron ore in Lorraine and of iKdash in 
Alsiice now transferred to France is already 
familiar to readers of this Journal (see J., 1018, 
227 n, and 201 t). 

Industrial Importance of Alsace-lorraine.— The fol- 
lowing comi)arative statistics relating to the pre- 
war i)erio(l ilemonstrato the potential value to 
France' of lu'r recovered provinces 

Proiluctloii. Fnince. Alsace-I.orraine. 


Coni (metric tons) 

10,500,000 

3,200,000 

Iron ores 

2:1,250,000 

21,000,000 

’nil, 

1,150,000 

75,000 

IdiiK'ral oil 

— 

35,000 

iron 

5.510,000 

3,809,000 

Steel 

4.()35,000 

2,305,0i:{ 

rota fib salts ,, 

20,000 

1,1«7,4(;0 

Pota toes 

1 .‘{,590,000 

1,200,40)0 

Alcoliol (lu'ctolil res) ... 

;{. 100,000 

11,020 

Area, sq, kilom. 

530,408 

14,512 

Population 

37,000,000 

1,900,000 

Industrial population ... 
Employees in chemical 

0,200,000 

121,000 

works 

33.0.50 

2,093 

Railways— kilom. 

50,993 

1,921 

Steam power (h.p.) ... 

3.551,000 

425,000 

Water power (h.p.) ... 

000,000 

40,000 

Blast furnaces 

112 

58 

Coal consumption 

59,000,000 

11,000,000 

Cot, ton spindles 

7,400,000 

1,900,000 

Wool spindles 

2.000,000 

508,000 

—{IJ Industrie Chimique, June, 1919.) 


A New Chemical Institute for Italy. — The 

Italian Goveniment has allocated the sum of one 
million lira for the foundation of an Institute of 
Experimental Chemistry In the University of 
Padua.— (Z. angew. Ohem., May 10, 1010.) 

Radio-active Minerals in Italy.— The Italian 
Minister of Agriculture has appointed a commis- 
sion to determine if there arc sufficient radio-active 
materials In the country to warrant exploitation. 
Inveptigatlons already carried out by Professors 
Mtllosevlch an<J Easlnl, of Uie University of l^sa, 
have raised hopes of success. Madame Gtirie has 
been vistting certain localities which are believed 


to contain radium.— Corn. Rev.. Mau 
1919.) ^ ’ 

Mineral Production In Sardinia.— Before the war 
Sardinia exported a yearly average of 187,383 tons 
of metalliferous minerals, the greater part of which 
went to foreign countries. The most important 
production was that of zinc, 140,000 tons; then 
silver-lead, 34,000 tons; also iron ore, antimony, 
copt^er and manganese. y^hout 28,000 tons of 
brown coal and anthracite was also produced. In 
1015 great efforts were made to increase the 
mineral production, and, besides increases in tlie 
output of copjH'r, manganese and antimony, the 
fuel production was augmented to 55,000 tons. In 
1010 the eximrt of iron ore to Italy reached 20,000 
tons, and it is hoped that in the future 150,000 to 
200,000 tons will be obtaliuHl without opening up 
any now mines.— (Fcoaomi.sh/ d’ltutia, April 23 
1910.) 

Improvement in the Manufacture ol Carbide.— 

A patent has recently been tjiken out in Sweden 
(by (’. Ab(‘rg of Helsingfors) for the utlJIsation of 
the waste carbon monoxide produced in tiie manu- 
factiinj of calcium carbide. U Is proposed to 
recover and utilise this gas for llio burning of the 
lime, thereby saving 70 r)er wnt. of tlie cost of 
fuel. The process should not involve much exi>en 84 ‘, 
and extxTts are said to regard its possibilities with 
! much favour.— (Z. angew. Chem., Mag 10, 1919.) 

Swedish Iron Industry.— Sixaiking against the 
introduction of an 8-Iiour day in the Swedish iron 
works, engineer H. V. Kckermaim stateci that 
owing to tlie enormous cost of ore and fuel the 
co.st of i>rmUiction of ])ig iron was now 230—270 
kronor (£10 5.^.— £12) per metric ton. The Intro- 
duction of an 8-hour day on the toil of this would 
lead to a most serious crisis. — (Z. angew. Chem., 
June 3, 1919.) 

Cement Manufacture in Finland. Two cement 
fni'torles, in Ix^jos and Targas, were starte<l during 
the war. It is stated lliat the native raw material 
used is satisfactory, the (xunent better than that 
formerly im)x)rted from Germany, and that the 
output capacity is 1,500,000 barrels jicr annum. 
The iu:unifacture Is much hindered i)y shortage of 
coal.— (Z. angew. Chem., June 3, 1919.) 

Chemical Works at Knarrevik, Norway.— The 
factories of tlie Xorske Sut»erfosfatfahrik w^ere 
completed in 1917. Tlie products maniifnctured are 
supenihosphate and suliihiiric acid, together with 
various by-products such as sodium fluoslllcate and 
copix'r. At the factory belonging to the “ A/s 
Knarrevik,” herring-fat and meal are prepared by 
an extraction proi'ess. The raw materials used 
are refuse from the canning factories and some 
fresh fish, hut the meal is prepared from the fre.sh 
material only. The materials used in the super- 
phosphate factory are apatite, Florida phosphate 
and pyrites. The last is obtained mainly from the 
Orka mines; although of low grade, it is used 
Hucc<'ssfiilly. The coiiper extraction works, which 
started operations this year, contain two roasting 
furnaces wdilch consume 75 tons of burnt cinder 
dally. The company possesses large limestone 
quarries, and from the residues air-slakeil lime Is 
prepared and sold to farmers. The daily output of 
the limekilns Is 20 tons of quicklime. The super- 
phosphate factory Is to be enlarged to a capacity of 
70,000 tons.— (Z. angew, Ohem., May 80, 1919.) 

Sugar Consumption in Norway.— No sugar Is pro- 
duced in Norway, and as the staple diet of the 
people Is bread, fish, meat and potatoes, the con- 
sumption of sugar has been very low compared 
with that of other countries. Of recent years the 
import duty has been lowered, and the averoge 
consumption per person has greatly increased ; thus 
the average for 1881>-1S85 was U-7 lb. per person; 
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1906 — 1910, 84 0 Ib. ; 1012—1015, 44-6 lb. Even these 
Increased figures are small compared with other 
countries; thus in the years just before the war 
Sweden consumed 5G-5 lb. per head, Denmark 
86-7 lb., United Kingdom 89'2 lb., and the United 
States 82-2 lb. Until 1916 the bulk of the sugar 
was obtained from Germany, but since then the 
United States has supplied the largest quantity. 
When conditions again become normal it Is not 
expected that the United Stales will l>e able to com- 
pete in the Norwegian market against Germany 
and the East Indies. — (i7.S. Com. Rep., June o, 
1919.) 

Coal in Celebes (Dutch East Indies).— Coal was dis- 
covered In the island in 1913, but it was of poor 
quality and in very thin seams. A pure and W'ork- 
able seam of coal 1-5 m. thick and 1200 m. long 
exists in the north of the Tondong Koerah district. 
It contains pure brown coal analysing, ash 10%, 
sulphur 2%, water 8%, and giving 15% of coke, 
llefined coal from the siime district showed, ash 
15%, sulphur 2—3%, water 2%, coke 60—80%, and 
calorific value 60tKl— 7:;00 calories. The Podo coal- 
field is the iK'st in (h(‘ Tanette district and contains 
a seam 0-75 m. thick covered mostly with limestone. 
Analysis gave, ash 11—18%, sulphur 3%, water 
1-8%, cok^' 60- 8.5%, and calorific value 7400 calories. 
— of Trade j., ^fav 29, 1010.) 

Banana Fibre as a Substitute lor Hemp. — A proct'ss 
has been r>atented for the use of banana fibre for 
textiles, yarns, c*ord8 and alpargaUi soles, as a 
substitute for hemp. Tiials having proved satis- 
factory, a w’orks is to be erected in Las Palmas, 
and the machinery Is already on order from the 
United States.— Com. Rep., April 12, 1010.) 

The Pyrites Deposits in Huelva (Spain). — A study 
of the deposits of pyrites in the province of Huelva 
reveals equally the industrial potentialities of the 
country and its lack of industrial enterprise, 
esi>eclally on the part of capital, which leaves 
to foreigners the easy task of <‘nrlchlng them- 
selves at Spain’s expemse. A report published 
before the war showed the world’s production of 
Iron and copper pyrites in 1012 to have been 
5,880,000 tons, of which 3,700,000 tons came from 
Spain. Ninety i)er cent, of the sulphur con- 
sumed in Industry is u.sed In the form of pyrites, 
and Spain, Its chief producer, is not even men- 
tioned In the statistics of the production of sulphuric 
acid. Even Holland, which produces no pyrites at 
ail, figures fifth in the list of manufacturers of 
sulphuric acid with an output of 500,000 ton.s. 
During nwnt years Spain has decided to manufac- 
ture 8uperphos[)liates, and is said to occupy the 
eighth place in this industry with 180,000 tons; but 
this quantity is insufficient for her needs and much 
has to be imported.— (Dia, Mar. 14, 1919.) 

German Sugar Prtfbpecta. — The next sugar output 
will probably be the smallest on record, the average 
decrease in the area under cultivation Ixdng 15 \wr 
cent. Germany Is likely to have to Import sugar 
during the next twelve months, probably from 
Bohemia.— (Frankfurter Z., May 28, 1919.) 

PlaHnom Deposits in Germany.- The platinum 
deposits discovered before the war in the OIjk^ and 
Slegen districts are now to be exploited. — (Welt- 
wirtschaftszeitnng, June 3, 1919.) 

CoIHvation of Groundnuts in Mesopotamia. — 
According to the Baghdad Times, a successful ex- 
periment has been carried out at Fellujali, on the 
Euphrates, about 38 miles west of Baghdad, which 
shows that the cultivation of groundnuts offers 
posslhillties. A smail plot one-tenth of an acre in 
extent yielded nuts at the rate of 2660 Ib. per acre, 
eqtrtralent to 1800 lb. when dried. l^motisMtloa 
plotf at rarloiia dentrea are to bl^aiitat^ti^ for aa 


Boon as possible. Up to the present Mesopotamia 
has been practically destitute of oil-seed crops. — 
(U.JS. Com. Rep., May 13, 1919.) 

German Potash for the U.S.A. — The negotiations 
between the Potiish Syndicate and the United 
States have led to nothing because the latter sent, 
instead of technical men as representatives, 
officials and military persons who were not in a 
position to make terms. The Syndicate had sent 
large quantities of potash to Hamburg in the hope 
of effecting early business, but the American repre- 
sentatives advised the Syndicate to dispose of 
them elsewhere.— (Z. angew. Chem., May 27, 1919.) 

American Potash in 1917.— The potash Industry of 
the United States began in 1914 when an American 
company made a small production from kelp, but in 
1917 there were 95 producers of potash salts and 
a total of 126,961 short tons of potash-bearing 
material was won, valued at $13,980,677. Sixty- 
three per cent, of this, calculated as K^O, was 
made from natural brines and the bulk of the rest 
from cement mill dust, kelp, molasses residues and 
alunlte. The salts mainly marketed were crude 
carbonate and sulplnite used for agricultural pur- 
iwses. Only 8100 short tons of potash (K^O) was 
imported in 1917, whereas the imports for the 
4 years previous to the war had been over a quarter 
of a million short tons per annum. America has 
thus become almost self-producing as regards her 
needs in potash salts and lndei)endent of German 
supplies. It is difficult to estimate how many of 
the smaller pro<liicors will survive when the demand 
no longer exceeds the available supply. 

The natural iwlash brines consist essentially of 
a mixture of the sulphates, carbonates and 
chlorides of sodium and imtasslum, a comparatively 
small amount of chlorides iKdng present. The brine 
is ('oneentmted first by a solar evni)orator and 
then in multiple-effect evaporators to saturation 
point. This is then fed through a rotary kiln drier, 
dried completely, and afterwards pulverised. The 
p)otash content ranges from 20—30 per cent. 
Several processes, most of which have not yet bei*n 
used commercially, have Ix'en devised for the ex- 
traction of potash and alumina from silunite which 
is a basic sulphate of potash and aluminium. On 
ignition the potash Is rendered soluble in the form 
of j)otassiinn sulphate and the alumina remains 
Insoluble. Many experimental plants luive been 
In.stalled for the extraction of potash salts from 
felspar, glauconite or greensand, mill tailings, 
leucite, sericite and slate. A sub.stantlal amount 
is being j)rfKluced by the treatment of waste water 
in Ix'ct sugar manufacture, shcH'p washing and the 
leaching of wood ashes (ef. this J., 1918, 264 R). — 
(U.S. Geol. Hurv., Mar., 1919.) 

Wolfram in South China.— Since the fall in price 
at the end of 1918, shipment of wolfram from 
Hong Kong has practically ct‘n8ed, but the 
extraordinary activity previous to this when pro- 
duction reached 1200 tons per month, shows that 
the South China deposits will In future be one of 
the chief sources of the world’s supply of tungsten. 
A large new field was located In July, 1918, on the 
borders of the Kwangsl and Kwangtung Provinces. 
The total exports In 1918 amounted to about 10,000 
metric tons, the average price at Hong Kong being 
about £200 per short ton. The actual cost of the 
ore at the mine is about £50 ix;r ton, but coolie 
transt)ort, carriage by water and rail and various 
taxes greatly increase this figure. There is little 
doubt that the mines could be worked profitably at 
present prices, but until the mine owners are able 
to frame some estimate of the post-war level of 
prices, little mining work Is likely to be doA6 <c/. 
this J., 1918, X8r, 164 b, 476 OofB. 

Apr« 11, 1919.) > 



xxxmt, 


navmw. 


Ma 


PARLIAMENTARV NEWS. 


HOUSE OF COMMONS. 

Munitions Supply during the War. 

During the debate In Committee of Supply on the 
vote for the Ministry of Munitions, the Deputy- 
Minister of Munitions (Mr. Kellaway) stated that 
the total pre-war output of shells was about 55,0()0 
per annum; between August 1014 and November 11, 
1918, the total production was 200,000,000. The 
total production of guns in the same ixirlod was 
20,430, plus 0170 which were repaired, and of 
machine guns, 250,000. The output of motor 
vehicles w'as 1910 in the September quarter of 1910, 
and the total output from that date to December 
1918 >vas 100,020. At the outbreak of war, the 
British army possessed atKjut 100 aeroplanes; in 
November 1911 the production was 4000 per month. 
In the ten months of 1918. 15,500 tons of lethal gases 
was sent to France. Although we did not succeed 
in improving on the effectiveness of the gases used 
by the Germans, we certainly equalled it, and as 
regards defence, our gas mask was the best of any 
U8(Mi by the fighting forces. The saving which 
accrued from introducing a system of cost account 
lug, and basing upon these costs th(‘ prices which 
contractors were a llowcMi to charge, was £300,000,000. 
The sale of surplus stores had realised £130,000,000 
up to date. 

We started the war with German fuses for our 
shells, with German sights for our guns, with 
German magnetos and plugs for our motor trans- 
port and aircraft, with German sulphuric acid and 
toluol for our high explosives, with German optical 
glass for our binoculars, with German electric bulbs 
for our ships, with German high-sp(‘ed steel for our 
machine tools, and with German st)elter for gun 
metals and other alloys. Thanks to British 
chemists, scientists, manufacturers and craftsmen, 
we have been able during the war to make ourselves 
Independent of and suixirior to Germany in the 
proiiuctlon of every one of these essential materials. 

Mr. Bigland referred to the action taken by tlie 
Minister of Munitions in acquiring glycerin from 
proiiucers in England for the iHU’iod of the war 
at £59 for the crude and £87 iier ton for the dyna- 
mite quality. The price in tlie world’s markets 
rose in some cases from £120 to £200 |M*r ton. The 
Minister had, further, Induced all British suppliers 
of oil seeds and nuts to refuse sales to buyers out- 
side the Empire unless they contracted to deliver 
the glycerin-content at the British Government’s 
price. The Norwegian and other fishermen also 
complied with tlie Government’s demands, and in 
1910 no fewer than 100,000 barrels of whale oil, 
with a glycerin-content of 10 per cent., was received 
from them.— (June 24.) 

The (U)vernincnt-s Trade Policy. 

Sir A. Geddes, President of the Board of Trade, 
stilted that the Government had worked out in 
detail a permanent trade policy which, in his 
opinion, should not bci disclowKl until conditions 
became more normal. -—(June 24.) 

Importation of American Coal. 

In reply to Sir Henry Norman, Mr. Bridgeman 
said that contracts have been made for delivery of 
American coal to Euroiiean ports at prices which, 
owing to the higher rate of freight from Amerlai, 
are higher than those at which British coal can 
be supplied. There is no restriction on the Im- 
portation of coal, but American coal could only be 
deltveved In this <lount^ at a very much higher 
than that at wA* Brlttih coal la 
obtalnfible.— (Jnne 25.) ■ , ; - ^ ? 


British Cellulose Company. 

In answer to a question jmt by Mr. Raper, Mr. 
Bonar Law stated that it Is hoped that the report 
of Lord SumneFs Committee regarding the British 
Cellulose & Chemical Manufacturing Co. will be 
Issued before the end of July.— (July 1.) 


Sulphuric Acid. 

Sir A. Geddes, replying to Sir R. Cooper, gave 
the following approximate figures of production of 
sulphuric acid (100 per ccuit.) in the United King- 
dom : 1913, 1,000,000 tons; 1918, 1,290,000 tons. The 
first figure Includes 25,000 tons and the second 
310,000 tons of fuming add.— (July 1.) 


Ministry of Ways and Co7nmun(cation8. 

In the debate on the Report stage of this Bill, 
Mr. Joynson lllcks pro^)Osed to remove from the 
scoiie of the Bill all provisions relating to matters 
other than railways and canals. Under the terms 
of an arrangement betw’een the Government and a 
group of members, docks, harbours and roads were 
to be excluded, but the Mlnistry^concerned could 
require improvements to be mawc in docks and 
harbours, subject to an appeal by the dock authori- 
ties to an arbitrator ; and a special Roads Advisory 
Committee was to be constituted to advise the 
Ministry. Both proposals were carried.— (July 1.) 


Income Tax {Learned Societies). 


Asked by Mr. Marriott if he would introduce 
legislation to place learned societies in the same 
position in regard to Income tax as societies regis- 
tered under the Industrial and Provident Societies 
Act, 1893, Mr. Chamberlain referrefl to the exemp- 
tion contslned in Section JIT of the Income Tax 
Act, 1918, In favour of chniitablo societies, whlcli 
includes societies for the promotion of science or 
oiher branches of learning.— (July 2.) 

Levinstein, Ltd. 

Replying to Mr. Macquisten on the subject of the 
acquisition by Ijevinstein, Ltd. of the Bllesmore 
Port Chemical Works, formerly belonging to 
Meister, Taicius and Bnining, and of the supposed 
manufacturing secrets In its possession and their 
sale to the Du l*ont Powder Co,, of America, Sir 
A. Geddes said' that the works in question was 
sold for, approximately, £79,900 to a British-con- 
trolled company of which Dr. H. I.ievln8tein, a 
Brltlsh-born subject, is managing director. No 
secret proi^esses for the manufacture of dyes were 
discovered there. The details of the agreement 
made botwwn lAivinstoin, Ltd., and the Du Pont 
Co. are knowni to the Bo.ard of Trade, but would 
not \ye disclosed without the consimt of the parties 
concerne<l. Dr. Levinstein and his company have 
rendoretl ver>^ great services to II. M. Government 
and to British dye-users during the war.— (July 2.) 


Scientific AtlachtL 

Mr. linrmsworth informed Commander Bellalire 
that Major MendeiUiall, professor of physios In the 
University of Wisconsin, has been appointed sWen- 
tlflc «ttech(5 to Che United States Embassy In tWs 
country ; but no steps have been takw to make 
B similar appointment to the ItrlUsh Embassy at 
Washington.— (July 8.) 

Price of Coal, 

Sir A Geddes announced the Government’s In- 
tentlon to raise Uie price of coal by a toi^ 
oidw M Pleet the increased expensM at the m^- 
C^el^s .artn prob^^ fee very sertous.— ;(Jnly #.) 
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LEGAL INTELLIGENCE. 


Claim to Dissolve cX)NTiiAC'is wmi an Enemy Fiiar 
The British Diamalt Co. v. II. Taj/lor avd 
Others. 

In tho King’s lUnidi Division on .Inno 20, Mr. 
Justice Bailhache heard an aelloii by H* ia.\lor, 
D. I). Taylor, H. D. i'ayk»r and T. Taylor, 
trading as the British Diamalt Co., mannfaetnrers 
of malt foods and extracts at Sawbrldge, North 
Herts, agJiinst J, Haiisi'r, M. Sabot ka, II. Hauser, 
A. Hauser. H. Sabotka and F. Sabot ka, trading as 
the Erste Wieiita* lOxport Malzfabrlk Hauser and 
Sabotka, manufacturers of patented and projirietary 
malt foods and extracts at Vienna, for a declara- 
tion tiiat (vrtain contracts dtited 1000. 1010 and 
lOia were dissolvial as from the date of the outbreak 
of war Ix'twwn (ireat Britain and Austria. 

According to plaint ill the agreements provided 
that they should use certain of the Austrhin com- 
pany’s tnid(^ marks and processes and any develop- 
ments thereof for the production from wheat and 
malt of malt-extract preparations. During the war 
the plaint ill's had elfected improvements in the pro- 
cesses and di.soovered certain preparations, which 
under the contract they could not have utlli.sed or 
manufactuicd witiuuit the written consent of the 
defendants; but the (»btaining of such consent would 
have involved intercours(‘ with the enemy. 

Counsel for the defendants maintained that tlu'y 
were entitled to rights vidch had accrued up to 
the date of the oiitbivak <d' war. The agreement 
should be either dlssolv(‘d in its entirety or not at 
all. 

His Lordship said he was satisfied that those con- 
tracts WM're, for certain purposes, dissolved, and he 
would make the declaration daiiiMMl, i)rovided it 
could be put into prot)er form. At the same time 
the de<iaration would be without preju<llc(‘ to any 
rights of the defendants at th(‘ date of war; and 
with liberty to apply if any <pieslion arises as to 
what those rights were. The question of costs was 
reserved. 


Prohibition of Exi’ORt of Prussiatf, of S<u)a. 

Klipstein and Co. v. The Manchester Oxide 

Co., Ltd. 

In the King’s Bench Division on .Tniu* 27, Messrs. 
Klip.stein and (N)., of Noav Yoik, sought to recover 
damages from the Mam'lii'ster O.xide Co., Ltd., for 
breach of a contract, dated July 10, 1014, for the 
supply of 000 tons of yellow prussiate of soda. The 
contmet price was 2il^/. per lb., <lelivery in equal 
and monthly quantities over 1015. 'Phe main 
defence was that delivery was preventcal owing to 
prohibition of e.' port to the United States bidng 
procdaimerl in March 1015. The plaint iff company 
replierl that it was entitled to delivery in Can.ada. 
and had Instructed defendant company to that ell’ect 
In March 1015. 

Mr. .Tustici* Bailhache delivered judgment on 
June 30. He said that d(*fendant company was the 
only substantial manufacturer of pru.ssiate of soda 
In this country, and that by the contract practically 
the entire output — about 50 tons i»er w^eek- would 
have been shipped to America. In the autumn of 
1914, a Mr. Chance and his company, manufacturers 
of cyanide for the S. African mines, offered to buy 
defendants’ output at Id. i)er lb., as against the 
market price of Old., in the event of the Board of 
Trade issuing a prohibition of export. That pro- 
hibition was eventually issued after the Board had 
made Its own independent Inquiries : the proclama- 
tion was a valid one to which the defendants had 
to conform although it was greatly to their Interest 
to do so. The request to ship to Ifontreal was 
not a business request which waiT intended to be 
acted upon, and he was not sure that such ship- 


ment would have been justifiable in view of the 
contingency that the material might have found its 
w'ay to the United States. 

The defence succeeded except as to the failure to 
.ship (he consignment for January 1915. Judgment 
w'ould be for the plaintiff company for £1750 with 
costs. 

Application for Use of Baekeland 1*atents. 

liefore Sir Cornelius Dalton in the Patents Court 
on June 20 an .application warn made by Nichol- 
sons (New'castle-on-Tyne) Ltd., for licences in 
re.spect of certain of the wT*ll-knuwn Baekeland 
cbemieal patents proix)sed to be used for making 
varnishes. The application related to Nos. 1921/ 
B)0S, 1922/li)aS, 21,5(M)/1908, 0293/1912, and 0294/ 
1012. The applicants had been making aeroplanes 
and the standard dope during the war, and had a 
big plant which would be admirably suited for 
making materials siicli as WTre covered by the 
l)a tents in question, viz., condensation products of 
phenols and formaldehyde. 

Sir (leorge Marks, for the patentee's, said be 
could not see that tliere was any evidence that the 
aieplieants were carrying on a business for w'hlch 
these patents wore t'sst'utlal or that they w'ere 
familiar with these patents. He suggested that 
the llccmces .should not be granted until further 
evideiiee bad lH.*en put forward. Brltissh Dyes Ltd, 
w^is (‘oueeriied in these patents. 

The Controller thought it prenuiture at the 
present stage to grant the ]iceno('s, and while not, 
refusing the application, lie adjourned it for furtbf*r 
<‘vidence. An order was made accordingly. 


REPORTS. 


POWER ALCOHOL. 

Kei’op.t of Tin: Inteu-Depautmf.ntal Committee on 
Various M.viters (TVNCKaxNJNu the Production 
AND Utilisation of Aitohol for Power and 
Traction Ucrposes. H.M. Petroleum Execu- 
tive. M’lnd. 21S, 2d. I London: H.M. 

Stationery OUice. 

Th(‘ above ri'port has bf'en pnvsiaited to the 
Minister in charge of the P(‘troloiim Exi'cutive 
bv the special committee apiKAiuted in October, 
1918, which Included, among otiiers. the lale Sir 
Boverton Redwood, Bt. (chairman), Sir J, J. 
Dobbi(‘, Prof. H. B. Dixon, and Dr. W. R. Ormnndy. 

The matters especially consldi'red were (1) the 
produetloii of alcohol from (a) waste .sulphite lyes, 
(h) wood, (c) p('at, (d) brackim etc., ie) the imihua 
and other trees, (/) iiotaloes, maize, IxN't, molasses 
ami otlier alimentary substances, iy) seawTcds, 
and (/<) by synthesis; (2) the utilisation of alcohol 
in internal combustion engines either alone, using 
adaptations of, or special devices on, existing 
engines, or admixed with other substances; and 
(3) denaturants and Exeisi* arrangements. 

Owing to the ee.ssatlon of hostilities the Cxim- 
mlttee deeuu'd it advisable to prepare this pro- 
gress rejKirt, recording conclusions and recom- 
iiM-ndatlons tlie adoption of which they consider 
to he neee.ssary if alcohol and mixtures of alcohol 
with ether or with hydrocarbons arc to tie brought 
into use for generating power. 

The Departmental Committee on “ Industrial 
Alcohol ” reixirted in 1905 that the use of spirit 
for motors detiended upon price, and that as the 
price of [xjtrol was then atx)ut half that of methyi- 
atwl spirit further investigation might be delayed 
until the approximation between the two prices 
created a practical alternative of choice b^twwn 
the two fuels. It is cleae that the conditlofiB' wl* 
fllltng this anticipation are In s4;ht. 

As the words “Industrial nlcwoP’ have bton 
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taken by some to refer to au inferior potable spirit, 
it is recommended that all alcohol for power or 
traction purposes should be described as “power 
alcohol.” All sales of power alcohol should be 
made on the basis of a certified i>ercentaj;e by 
volume of absolute ethyl alcohol with a minimum 
of 90% at 02° F.; alcohol mixtures should not 
contain water in excess of 10% by volume of the 
alcohol after mixture, and when benzol, ether, 
IHitrol or the like are mixed with alcohol In quan- 
tities in excc'ss of those which may be required as 
partial denaturants, the nature and ijercentage of 
such components should be plainly stated on the 
contaimu’s, etc. 

It Is probable that In the iK'ar future the demand 
for petrol will cau.se the price to rise, indeed in 
America the sale price rose 2(K)% between 1911 
and 1918 when the consumption rose from 1200 to 
2080 rallllon gallons, and the investigation of alter- 
native supplies of motor fuel should now proceed. 
Prof. Dixon is directing the compilation of exi)erl- 
mental data concerning the behaviour of alcohol, 
alcohol-benzol, alcohol-ether and other alcohol- 
mixture vai>ours on their combustion with different 
volumes of air and with varying quantilles of 
water and denaturants. A prncl leal trial of alcohol- 
benzol and alcohol-bcuizol-petrol mixtures is being 
cariled out in one complete Heet of motor omni- 
buses ov(‘r a i»erIod of 20 weeks, together wdth 
incidental Iwmch and other tests. 

Records of work done on the «*xtraction of ethyl- 
ene from coal and cok(‘-oveu gas(\s indicate that, 
there is available a large potcuitial source of pow'er 
alcohol, but further Investigations are necessary, 
particularly upon the conversion of ethylene Into 
alcohol before definite ligures as to quantities and 
price can be given. 

The fundamental attraction of alcohol as a sub- 
stitute for any fuel necessarily derived from coal 
or oil lies In the fact that Its chief sources, which 
are to Ik‘ found in tlie vegetable world, are being 
continuously rmiewed and are susciqitlble of great, 
expansion w'lthout encroachuK'iit ui>on food sup- 
plies. Tnqxu'tant vegetahk‘ substances from which 
power alcoliol may Ih‘ obtained are: (1) Sugar- 
cont lining products, such as molasses, mahu.M 
flower’s, sugar beet, and mangolds; (2) starch or 
inn lin containing products, such as maize and other 
cereals, potatoes and artichokes; and (3) cellulose- 
containing products, such as peat, sulphite w'ood 
pulp lyes and w<kh1. The w^orld’s production of 
molasses Is not knowm, as large quantities are 
run to waste. Evidence wais received concerning 
achieved costs and yields of powa»r alcohol from 
the flowers of the mahua tree (Bassia latifolia), 
which flourishes in Hyderabad and the (Xuitral 
Provinces of India. The sun-dried flowers contain 
about fl0% by weight of fermentable sugar and 
can be collected and delivered to the factory in 
the zone of growth at fl 10,9. i>er ton. The yield 
on fermentation and distillation is about 90 gallons 
of 95% alcohol i)er ton. The flow'ers can be pressed, 
packed, exported and stored for long i>eriods with- 
out deterioration. It may be possible to Increase 
the production of flowers by cultural treatment, 
but so far cultivation of the mahua tree has not 
been attempted. 

The prospective production of alcohol from maize 
and other cereals in various parts of the Empire 
Is considered enwuraglng both as regards quan- 
tities and cost, but the production within the 
United Kingdom from potatoes, artichokes, sugar 
beet and mangolds cannot be placed on a commer- 
cial basis without some system of State subvention. 
Potatoes yield only 20 gallons of 05% alcohol per 
ton an(i artichokes little more. No satisfactory 
method for the utili^tion of peat as a source of 
fHcohoi has been brought 'to notice, bat JUr pote^ 
tial value should not be overlooked. The Com- 


mittee considers that so far as vegetable source.s 
of raw material are concerned we must rely mainly 
on Increased production in tropical and sub tropical 
countries. 

It appears that as regards the United Kingdom 
new' conditions affecting the denaturing of alcohol 
would arise If the market price of petrol were to 
nanain iKirmaueiitly as high as that of denatured 
poW'er alcohol. The high price of alcohol compared 
with iKitrol has prevented Its coiiinuTclal use for 
|)owor purposes hitherto, and since the denaturing 
process now in use Increases t,h(‘. cost (sometimes 
by as much as (\d. i)er gall.) the increase should 
be n‘stricted by reducing the r)roix)rtlou of wood 
naphtha. In nil ca.ses of ai)proved use for power 
jjurposes th(‘ i)roi)ortion of wood nnphtha might 
lx* substantially diminished or rei)laced by i)etrol, 
benzol, or other luiuseous substunct^ supplemented 
by methyl violet as 0*01011 ring. It is recommended 
that every effort hv made to provide a denatiirani; 
or all(‘rnative denaturants — c.y. formaldehyde, 
pyridine and tobacco oil, tlie employment of which 
will l>e effts'tive in the smallest iK)SHible quanti- 
ties and at the low'ost iK)ssible cost. When de- 
naturing operations are carri(‘d out^t any transport 
depdt, the necessary volumetric wiixings should 
he allow(Ml in any suitable vessel although such 
vessel may contain power alcohol previously 
denatured. No Impediment should be placed in the 
way of manufacturers or importers by the imposi- 
tion of the usual bondtHl wnreliouse rules and regu- 
lations uix>n those wdio store and hamile alcohol 
<]enatnred to an approved st)eciflcntion, although 
sj>ecial rules will have to be ob.serve«l. The motor 
omnibus (rial proved the desirability of users b(dng 
allow'ed to convoy i)ow'er alcohol by rail or road 
in tank wagons and the use of an approved tyr)e 
.should be nllow'ed, under seal if the ah'ohol be 
nndenat u vd. 

It is reeoinmoiuled that having regard to the 
exemption of home-produced lx*nzol and shale motor 
.*<plrit from the motor-spirit tax (Excise), power 
alcoliol w'h(‘n prodneod in the Tliiited Kingdom be 
eorn*si)ondlngiy exemided, and that, having regard 
to the .seoiie for earlier large production iu the 
Emiiire overseas, Imixirtatlon of iiowau- alcohol Ix* 
permitted free of duty. 

It is considered that the State should foster the 
firoduetioii and utilisation of alcohol for jiow'er pur- 
lM>ses because, as lias already been indicated, the 
<*hicf raw materials for its production ai'e sus- 
(cptibk‘ of great exiiansion, while the materials 
from wdileli Ixnizol, petrol, etc. are derivinl are 
limited to deposits, detinlte In extent, that cannot 
be renewed. Furthermore as ixiw'or alcohol Is 
mi.sclble with whaler In all pro])Ortiona its use 
affords greater safety from fin?. 

The development of the alcohol industry Is such 
a complex and far-reaehing problem that it cannot 
be left entirely to the chances of iirivate enter- 
prise and the ordinary play of economic forces, 
Vnit can only lx* handled adtxiuately by concerted 
Government action. Consideration .should be given 
to the education of the public eoncerning the merits 
of power alcohol and mixtures of that fuel. 

An organisation should lx* established by the 
Government to Initiate and sujH*rvise experimental 
and praotleal development w’ork at home and over- 
rn^is on the pro<luction and utilisation of power 
al(*ohol, and to reix)rt from time to time for public 
information on all scientific, technical, and economic 
problems connected therewdth. This organisation 
should be i)ermauent, be in close relation with the 
various Governments of the Empire, and be so 
constituteil as to be able to deal with alcohol in 
conjunction with other fuels which are or may 
beconne available an a source of power. 

EhifUiet finvestlgatloos should include an examl- 
natdtHi Into the necessity for revision of the statu- 
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tory regulations that the specific gravity of dis- 
tillers' w'ort before femientation must be ascer- 
tained by means of the saccharometer. It is 
equally essential that the necessity to allow fer- 
mentation and distillation to proceed simul- 
taneously in the same building and to allow cx)ii- 
tlnuous distillation should receive early considera- 
tion. 


Repokt of the Food Investioation Hoaud fok the 
Year 1918. lA‘i)ailment of ^^eientl^ic and Indus- 
trial Resi'arcli. (il.M. Stationery Office. 1919.) 
3d. net. 

The Board was first (established as the Cold 
Storage Kesearcli Board but, owing to the wide 
scope of the work involved, the Advisory Council 
changed the title to the “ Food Investigation 
Board ” with the following terms of reference. 
“ To organise and control research into the pre- 
paration and pre.servallou of food.” To (.‘over so 
large a field as Is oflered by food, the Board decided 
to establish commit t(‘es corresponding with the 
different classes of material dealt with, and an 
account of the Investigations in progress is 
described conveniently by recording the work of 
each coinmittei^. 

The Fish 1‘reservatlon Committee has been 
occupied mainly with the investigation of a method 
known as brine freezing, in Avhlch the fish to be 
frozen are imiu(*rsed in strong brine at 10° F. 
(-1^ C.); this process is rai)id and the 8(‘paratlon 
of fluid and solid in the tissues which ocemrs during 
slow freezing is prevented. It seems possible that 
the wastage of food due to gluts of fish could be 
avoided by the installation of brine- freezing plants 
at suitable i^irts. Although tlie workers are at 
present widely soaltmed in different research 
laboratories, much i)relimlnary work has bc^en done; 
plans and estimates for the establishment of a 
permanent laboratory at I^)westoft are now being ! 
prepared. Tlte work of tlie Engineering Committee 
has been concentrated, for the time Ix'ing, on the 
problems presented by the development of cold 
storage in this country, namely, the tyi>e of wagon 
or barge best suited for the carriage of frozen 
produce, and upon problems of insulation. The 
Meat Committee baa a large numlX'r of investiga- * 
tions In hand, including an iiujuiry into the cause 
of the peculiar scuisltiveness of l>eef to frewfing. A 
special exi)erlmental plant for investigations at low 
temperatures has been In.stalkHl at University 
College, London. Other investigations in progress 
relate to the autoiytic changes in meat, influence 
of blood on tlu^ raU; of autoiysis, isolation of 
hitherto unknown flesh eonstitiients, nanilds which 
Infect Cold stores, etc. 

The Oils and Fats Committee was formed to 
make a survew o^ the sourr(‘s of supply of edible 
oils and fata witli the obfixt of increasing the pro- 
portion available fer human consumption. Research 
under the Fruit and Wgetable Committee Is In 
progress at Cambridge .ind in T.x>ndon. The in- 
fluence of the comiK)sItion of the air in fruit stores 
is under investigation and interesting results In 
stopping the sprouting of store potatoes have been 
obtained. Tlie oxidising enzymes which are respon 
sible for the browning of the flesh of rlfie fruit 
have been studied and new knowledge regarding 
the distribution of these oxidases has been 
secured. It Is proposed to follow out the chemical 
changes (xxurring In fruit during maturation and 
storage, and methods have been devised for obtain- 
ing satisfactory samples of sap and for preserving 
it. The nitrogen content of apple sap was found to 
be extremely low, namely, 0*014 gnn. per 100 c.c. ; 
of this nitrogen, 40 per cent, was present as 
ammonlnm salts and the reimtilder . a» simple 
tLmno ad^ wbUst proteins codId jBiot b€ detected. 


Determinations of the quantities of starch, sucrose, 
and reducing sugars (maltose, dextrose, isevulose, 
pentoses) are being made in order to follow the 
changes taking j)Iace in the carbohydrates of fruit. 
Tlie physical changes progressively occurring In 
stored apples will be studied by determining the 
! depression of Ihe frt^ezlng jKtint, density, viscosity, 
electrical conductivity, and concentration of 
Iiydrog(‘ii Ions of the expressed juice at regular 
Intervals. An examination of the effect of external 
conditions on the growth of fungi producing the 
decay of stored fruit is i)roc<‘eding. The various 
fungi are being Isolated and the effect of low tem- 
perature and various concirntra tions of carbon 
dioxide on their germination and growth is being 
studied. 


THE ASSOCIATION .OP BRITISH CHEMICAL 
MANUFACTURERS. 

The annual report for the year ending May 31, 
1919, states tiiat 145 Arms, representing a capital of 
£70,000,000, are now members of the Association, 
and, in addition, seven other separate associations 
are affiliated thereto. The Association has ap- 
pointed r(‘presentativos on the eommlttoe set up by 
the Board of Trade for the purpose of reviewing 
and co-ordinating the needs of consumers and the 
priKlueiiig ix>wers of British manufaeturers in the 
matter of dyes; and the claims of (he tine chemical 
industry to be regarded us a key industry have Ix'on 
pressed uix)n the Board. Altliougli the Government 
policy with regard to key industries will not be 
announc('d un(il (he autumn, the Council welcomes 
the work of (he ImiX)rts Restriction Committee 
iir)on which the Association is represented. 

The Traffic Committee has considered various 
matters connected with railway and road transport 
of chemicals, and the Assocladon has joined the 
Traders’ Traffic Confenmee. In Ifin'cmbcT the Asso- 
ciation was invited by the then Minister of Recon- 
struction to advise on the utilisation of national 
factories after the war. The sub-committee ap- 
pointed to consider this question nxoui mended in 
April that the sale of national factories should be 
d(‘layed for six months. A good response has 
attended the request to producers of pitch to supply 
to the Assoriatlon particulars of all sales over 100 
tons, rarticnlars of such sales (other than 
vendor’s iiana') are now IxAng supplied to other 
producers. At, the request of the eoriKiration which 
was foniKxl by British buyers of quinine to enter 
into ail agreement to purchase (iiilnlne from the 
Dutch raamifacturers, the Gimeral Manager was 
apjKiinted chairman of the (‘orporatlon. An infor- 
mation and statistical bureau lias lK‘en established 
and a directory will shortly lx* available which 
should assist British eheinieal manufacturers In 
extending their home and oversi^is trade. A 
memorandum suggestlug amendments of the 
Patents and Designs Act Bill (1917) has been pre- 
sented by the Asscxlatlon to the Comptroller- 
General of Patents. 

The Chairman of the Association, Mr. K. G. 
Perry, has been appointed to act as arbitrator In 
disputes arising out of transactions In or relating 
to the chemical Industry. Collaboration as occa- 
sion arises betwcxii the Paris Chamber of (Com- 
merce and the Association has been arranged for. 
A memorandum on the question of fuel shortage 
was presented to the Coal Controller. A National 
Sulphuric Acid Association to co-operate very 
closely with the Association has been established 
during the year. The Association .has discussed 
with the Board of Trade the Inadequacy of Its 
published statistics, and It Is hoped that Import 
statistics of various chemicals will be avaikUe to 
Its members even when not included In tbb pidb 
liSbed oOdar returns. Paring the past year ^ 
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Hosest co-operation has been maintained with th.j 
^Sment )f Overseas Trade. The Assodatlon 
hasdeclded to support attempts being made to 
removrunfalrness in the Imi^sitlon of levies under 
the Munitions (Liability for Explosions) Act, 


COMPANY NEWS. 


ZINC CORPORATION, LTD. 

At the eighth ordinary general meeting, held in 
London on June Mr. F. A. Govett, chairman, 
reported upon the position of the company and 
reviewed the general industrial situation. J he net 
profits of the Corporation for 1018 amounted to 
£220,470, compared wdth £225,150 for 1J17, and the 
dividends for the year 6s. and 3s., as against 6s. 
and 2s., on the preference and ordinary 
resnectlvely The ore reserves at the end of 1018, 
Slve of the zinc lode, wore estimatcni at 
2 076,000 tons with an average value of 14-6 pii 
cent, lead, 2-6 oz. silver, and 0*4 per cent, zinc, oi 
180,000 tons more than at the end of the previous 
year. The company has £100,000 invested in the 
Tasmanian Electrolytic (-o., which is contemplating 
an extension of plant to increase its daily output of 
electrolytic zinc to 100 tons; it has a two-fifths 
Interest in the large company which has been 
formed to work the Elmore process, and it is 
erecting a small plant on a commercial swile; it 
has also a share in the Ganelin [)roceas which is 
under trial by the Amalgamated Zinc Co. 

The general outlook is not good; there arc very 
large stocks of base metals and the actual ^*on- 
Bumption is small. The Australian industry will 
survive i)rovlded European labour conditions are 
reasonably quiet. The recent fall in the price of 
lead has curtailed sharply production in America, 
Spain and other countries, and although prices 
mav not, as vet have touched bottom there is no 
probabllltv that they will fall below the company s 
cost of production. At the present time stocks of 
metal are accumulaling, sales an^ v<‘ry few, arid 
the company’s working expenses are at the rate 
of £35,000 iM*r month. The present position is such 
as the world has never seen brdore, and the future 
is hopelessly obscure. 

Appreciable rise in the cost, of coal and labour 
would seem to be the final nail In the coffin of zinc 
smelting in this country, as witness the recent 
stoppage of work at Avonmouth. The amount of 
protec‘tion required by this key Industry makes it 
Impossible to establish It here. Such establishment 
is now, moreover, undesirable; there is no great 
profit In it; the submarine 1ms altered the whole 
asirect of the problem for it requires more ships 
and longer voyages to bring concentrates than to 
Import the metal. In war time w'o must be de- 
pendent on the Importation of one or the other, and 
in peace it may pay us, as formerly, much better 
to Imimrt the ai>elter from countries wliere labour Is 
cheaper and more productive. Unles.s labour con- 
ditions here are going: to alter vastly, or nnle8.s the 
price of 8i)elter is to V)e iK'rmanently far higher than 
before the war, there is no further question of the 
company Joining In any scheme of zinc prwluction 
in this country. Increased costs of production 
point to electrolytic cxtn\ctlon by cheap water 
power as the only solution. In the immediate future 
It looks as if spelter production will go back to, 
Relglum, and that it will then be gradually trans- 
ferred from there to Norway, ns water ix)wer 
b^mes harnessed. 

LirVfcrti BnoTHRRS, I/td.— At an extraonRnary 
mfte^jlngilield on June 26, It was resolved 

capital of the company from *0 

£ 100 , 000 , 000 . 


NATAL AMMONIUM, LTD. 

The sixth annual general meeting was held In 
London on June 26. The Rt. Hon. the Earl of 
Selborne, who presided, said that the company's 
output of sulphate of ammonia Increased by 60 per 
cent, during 1918. The material is of n high quality 
and finds a ready siile at high prices, 10 per cent, 
of the production being absorbed by the South 
African market and the remainder being exported 
mainly to Mauritius and the East. The full-gauge 
railway to neighbouring coalfields has now been 
completed. Of the ten additional producers, to be 
constru(;ted of materials obtained locally, two are 
completely and two nearly finished. The net profit 
on the year’s working was £18,520 (capital 
£325,000, and this hsis biM'n set against the loss of 
£22,81.3 brought forward from the previous year. 
The proi)erty is a really valuable one, but the com- 
pany is saddled with a war load of debt, unsecured 
loans amounting to £110,000 having been con- 
tracted. The chairman also stated that the stocks 
of sulphate of ammonia valued in the balance sheet 
at £44 000 were taken in at £40 a ton, and that 
all of it has since l>een realised at i>riees above 
£40 and up to £47 a ton. ^ 


NORTHERN EXPLORATION CO., LTD. 

The ordinary general meeting was held on 
June 26, In London. The chairman of the com- 
pany, Mr. F. h. Davis, presided and described in 
somV detail the estimated mineral resources of the 
Islands (this J., 1018, 2:30 R) and the efforts made 
to exploit them. 

The output of coal in 1018 was over 100,000 tons, 
and working is so simple that even now, with 
limited appliances, the cost does not exceed 7«. per 
ton f.o.b. Spitsbergen. A Swedish and a Norwegian 
company are also sueei^ssfully working coal steams. 
The extensive iron on^ deposits can bi* (juarrled at 
under 3s. a ton and as there is an abundance of 
good limestone at hand, there should in time 
develop an important steel industry. A g<x)d quality 
asbestos occurs at Reeberche Hay, and the marble 
deposits are of exct'ptional value. Conservative 
estimates put the cost of delivery of the marble In 
this country at £2 per ton, and the value here at 
£4 — fit) |)er ton. Since 1014, 300,000 -400.000 
tons of coal has been sbipix^d to Scandinavia and 
over £1,000,000 has i>wn sixmt by Scandinavian 
companies Which have nearly completed equipment 
to produce 1,500,000 -2,000,000 tons of coal iwr 
annum. 


LAUTARQ NITRATE. 

As the company’s three ollciuas were overhauled 
during 1018, the prmiuctlon was about 300,000 
quintals less than in the previous year. The trading 
profit was consciiuently somewhat lower at 
£317,064. The gross profit, £309, KIT), Included 
£10,^12 from general investments and £72,000 from 
investments in steamers. After deducting Income 
t4ix and e.xcess profits duty, etc., there rt^mnins a 
net profit of £248.603 (capital £550.000). The divi- 
dend for the year is 18 per cent, free of tax, and 
large appropriations have been made to reserves. 
The cointmny has £107,807 invested in steamers (all 
the original steamers were lost by enemy action), 
and £24,842 In enemy banks, derived from sale of 
nitrate stocks In Hamburg at the outbreak of war. 

In his address to the thlrty-fir.st annual meeting 
on June 18, the chairman urged two reforms : the 
Chilean Government should reduce the export duty 
on nitrate, or better, it should revoke that duty 
and ptrUclpate In the sale or In the profits of the 
i, produeewp ^ ond a really effective central selling 
\\ agency should be established. 
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SAN SEBASTIAN NITRATE, 

The production of nitrate during 191S was 2S9,284 
quintnlSf of which 08,54(i quintals^ valued at 
£28,49(1, was In hand at the end of December. The 
gross profit was £2510 higher at £12,1)35, and the 
net profit £7720 as against £7012 (issued eaifital 
£143,750). The dividend is again passed. Address- 
ing the annual meeting held on June 11), the chair- 
man refuted the ofiicial view that as nitrate cannot 
be used on the land until early n<‘xl year, therefore 
there is no need to slilj) it now. Niurher the works, 
rallw’ays, nor ports in Chih* are designed to meet a 
sudden demand, and li'ans|)ort facilities in Europe 
are not sucli as to allow of a postponement of 
delivery until aclual cnnsumpi ion is due. The 
company’s works liave l)een closed down .since 
.la unary last. 


TRADE NOTES. 


HHITISIj. 

Canadian Tariff Changes.- -In tlio annual Budget 
si>eech on June 5, (ho .Mlnisler of Finance, Sir 
Thomas White, announced some important changes 
In the tariiT regulation.s regarding chemicals and 
metals. These are referred to on page* ii of this 
issue, and the full list is given in the Board of 
Trade Journal of July 3. The Government 
anuounces that change's made* this year are of a 
temporary nature, and has re'fpiested the various 
industries of the* Dominietn working together in 
groups to prepare exhaustive statements in sup- 
l>ort of any action (hey wish the Governnje*nt to 
ttike at .any lal(‘r date. 

South African Wattle Bark. — 'Phe Bei»ort of the 
Acting Trade (Commissioner for the South African 
TTtiion in J.otulon, dated March 18 last, giv<‘s the 
following figure's of consumption and stex‘ks In 
hand 

1»17. UJIH. 

('onsii))i2)tio)2. tons. tons. 

Bark and lieiiiid extract converted 

into terms of bark 24,267 27,52(5 

Solid extract 745 1,H14 

Stockfi held (It December :U. 

Bark and liejnid extract in tenns of 

bark 6,486 ia,50« 

Solid extract 286 1,051 

- (N. Afr. J. ImL, May, 11)111.) 

The Australian Portland Cement Market.— Most of 
the cement use'd in Australia is importe'd from 
Britain, Japan and Denmark, althongli re*ee*n(Iy Ji 
good-quality e*e'me-ni has th'en lu'exluced In Anstrulla 
to meet the ditlicult ies aite'nding imimrtation. The 
total quantity impejited in 1015-1(5 nmonnteel to 
75,843 tons, of wliie h the United Kingdom snpplie*d 
about 33%, Hong Kong 10%,, Ne'W’ Zealanel 0%,, 
Denmark 1(5%, and .Japan 18%. During the same 
year 1367 tons was e'xporteel to the* Baeilic Islands. 
TJie general iiiiport duty em <?ement, is !.*<. (5e/. per 
CwT., with a preferential tarifl’ of l.v. i'^*r ewt. on 
cement pnxinced in the United Kingdom.— ( U. 8'. 
Com. Rep., June 31, 1010.) 

FOREIGN. 

Chemical Imports into the United .States.— -A bulletin 
entitled “ Chemical and Allied ITfxlncts Used In 
the United States” (Miscellaneous Series, No. 82) 
has just been Issued by the Bureau of Foreign 
and Domestic Commerce, Department of Commerce, 
wdth the co-opera tlou of the American Chemical 
Society. The object of the publication is to reveal 
to manufacturers the extent of the domestic 
mttrkets for the various chemicaVifares the manu- 
facture of which has recently been undertaken 


in the United States, and those firms who ai'C 
obtaining Gorman patents from the Chemical 
Foundation exfiect to find in the statistics the 
facts they ne(*d to plan their ofx^ratlons intelli- 
gently. it is shown, inter alia, that of the 
145,000,006 worth of manufadnred chemicals, 
exclusive of dyes, paints, pigments and varnishes, 
Imported in the year 1013—1014, more than 40 per 
cent. caiiK' from Germany. The bulk of (he publi- 
cation (-onsists of classified lists of some 2500 
materbils by quantity and by value, tog(‘t,lier with 
the iHn*cent.age derived from each eonntry of origin. 
Commercial names are given in the first plac*e and 
these are follow'ed in some cases by the scientliic 
name's or by very brief descriptions. Following tins 
is a list of 3000 other products imporh'd In amounts 
k'ss tliau 8101) each. Summary tables comparing 
imports with eximrts and production are also 
ineluded. Tlie price of the bulletin is 25 cents, 
and it may be obtained from tlie Superintendent of 
Doeninents, W'asbinglon, D.(^ — (IJ.S. (!om. Rep., 
May 2(5, 1910.) 

The German Nitrogen Syndicate.— On May 8 the 
“ Si Ickstolf-Syudicat G.m.b.U.” (Nitrogen Syndi- 
cate, JJd.) was formed by tlu^ three great groups 
of producers of nitrog(*n comi>onnds with the object 
of eff(‘cting combined sak's of their products. Tlu' 
groups in question an* (he Badische Auiliii u. Soda- 
fabrlk (works at Oppau and Bruna near Merse- 
burg); the AiJimoniak - Verkaiifs - Vereiniguiig 
(Ammonia Sales Association) in Bochum, with th(‘ 
Olx'r.schk'sivsche Kokswerke u. (hieinischo Fabriken 
A.-(jJ. (Uppei' Silesian ('oke and Chemical Works, 
IJd.) and I he Wirtscliaflliclie Vereinigung d('i' 
Gaswerke (Economic Association of Gas Works): 
aJid the Bayrische StirhstoO'-Werke (Bavarian 
Nitrogen Works), representing the oyanamide 
industry.- (Z. nnycir. dhrm., June 3, 1919.) 

Ban on German Goods in Denmark.— The CoiH'ii- 
hagen pai)ers publish d('taik'd lists of goods of wliich 
the imiKU’tation from Gc'rmany lo Denmark has 
Ix'en l‘orbldd('n by tlie lOntente. The list includes 
gold, silver, war material of all kinds, coal, coke, 
wood, pa tier, dyi's, iron and steel, sugar, window 
glass, anti macbiiK'i'y for industrial })nrposc‘S. 'ITie 
Danish Foreign DUice is to protest against this pro- 
rediire. {lointing oul, that it will liave more serious 
consetpienct's for Denmark than for Germany 
against which counlry the prohibition is directed.— 
{Z. anyeir, Chem., May 17, 1919.) 

Reports of German Dye Companies for 1918.— 

The Badische Anllln n. So<lafabrik liad a gross 
I»rulit of (57,61(5,537 marks, g(*neral exiiensc's 
15,3(55,921 mk., and net i)rotit 10,848,442 ink. (afti'r 
writing off 40,(504,42.3 mk.): the corr(‘sj)onding 
figures for 1917 were 58,245.;D2 mk., 7,973,03(5 mk., 
and 30,001,400 mk., resiiecl ivi'ly. Over (50 million 
marks was i)al(l in wages, and nearly 22 millions In 
salaries and bonns(*s. The dlvldeml for the year is 
12 ix'r eent., compaixMl with 20 per cent, for 1917: 
5 million mk. Is placeil to reserve, 2 million mk. to 
a fund for disa tiled soldiers and 1 million mk. for 
the workmen’s relief fund. 

After the signing of the armistice, many of the 
factories were closed down, and by the end of 
November Ihi* remaining factories at Ludwlgshafen 
and Oppau also ceased operations. A few of the 
factorl(*s at Ludwlgshafen have since resumed 
work. It is hojK'd that? the factory at Oppau will 
lx* wmrklrig at full pressure by (he end of 1919, and 
the factory at Mers^^hurg, which is being extended, 
by the beginning of 1921. In March 1919, a new 
loan of 50 million mk. at 96^ i)er cent, was con- 
tracted for the purpose of extending the nitrogen 
works and for the purchase of lignite mines. 

The Hfichst Pye Works (formerly Melster, Lucius 
and Brttnlng) reports a gross profit of 62,800,954 
mk., and, after writing off 28,760,000 mk., a net 
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profit of 14,955,604 mk. The dividend has been 
reduced from 18 to 12 per cent A Joan of 30 million 
mk. is Jyelng raised to purchase a new plant and to 
•ecoDstruct for lyeace trade. 

The A -G. fOr Anllin-Fabrlkafion, Berlin, has 
ISO reduced its dividend froui 18 to 12 ]x?r cent, 
ts net profit, including? carrying forward, was 
,972,770 mk. The exijenditiire on wages, salaries, 
iid ’honiis(is was nearly 9 million mk. higher than 
w 1917. The results for the first quarter of 1919 
r(* very unsatIsfa<'tory. 

The report of the Chemische Fabriken vorm. 
Veiler-tor-Meer, of TJerdiugiUi, Lower Rhine, Htat(‘s 
hat all depart meiils of the works were' ch>st‘d 
lown after tlH‘ Allied oe(‘ui)ation. The net profit 
ud balance brought forward amount to £62,000, 
gainst £107,000 in 1917, and the dividend is 
educed from 12 to 10 per cent. 

The Orlesheim-Flektron Conqiany of Frankfurt 
/Main made a net i)rofit of 4,rd<;,l!>7 mk. 
9,656,072 mk. in 1917), and declares a dividend of 
per (ent. (against 16 per cent.). The future is 
onsldered very doubtful. 

The Ixwerkuson Dye Works (foriiKTly Fi*. P>ay(‘r 
ind Co. in Leverkus(*n), reports a net profit of 
.‘1,088,188 ink. (against 31, 084, .‘570 mk. in 1917) and 
lays a divid(‘nd of 12 p('r cent. It is i>ro]io.sed to 
'xtend the works in the neighbourhood of (Cologne. 

(Kohifscha u. Frankfurter Z., Z. (nigexv. Chew., 
\fav, 1910.) 

Italian Company News. A com])aiiy with a capital 
>f 300,000 lire (say £12,500) has been formed in 
t\'rona to manufacture “ tetraphosiihate ” (this .1., 
1918, 437 k) and other iiroducts. 

The “ Societa Italiana Prodot tl Ksplodcmti '* in 
Milan (capital iJO.OOO.OOO lue) made a net profit of 
2,203,0.38 lire in 1918, out of which the leg.ally 
'auctioned S iX‘r cent. dlvid<‘n<l will be paid. 

The Match Industry in Italy,— The production of 
mateh(*s in Italy in 1914 amounteil to 72 milliards, 
of which .57 per cent, was of wood .ami 45 per cent. 

(d’ wax. Of these numbers, some 5 and 13 milliards 
respect iv(‘Iy were ex])orted, chictly to the Mt'di- 
terranean countries. The value of the pro<lucllon | 
is estlm.at<‘d at 22 million lire, of which sum 
15 m dloiis was for the wax matches. In 1911, 
the, re \Aere uyiwairds of 100 factories employing 
.5.500 workpeople; they w’ere mostly small factories, 
the total jxjwer used being only 1000 h.p. The 
three larg(‘st, with one of the smaller, have formed 
a “ trust,” which <‘omprises 70 per cent, of the 
total production. Some 70 tons of white and red 
]>hosphorus were used in the manufacture. The 
wood for the boxes, amounting to 800 tons, was 
imported, for the most part from Pavari.a, and 
consisted principally of nd'use from the toy-making 
industry, — (Z. angew. (Jheniie, March 28, 1919.) 

Photographic Chemicals in Switzerland. — The 

Swiss Society of Chemical Industry in Basel Is 
about to T>laee on the market ;i number of photo- 
graphh* chemicals of its owui manufacture. In 
addition to “ metagol,” dlainidotihenol “ Ciba,” and 
ready-made develoixTs, such as metagol-hydro- 
Sttlillione and a metagol-glyclne-paramldophenol, are 
to be marketed. The last-named and also a 
para mldophenol-hydroqui none mixture will be 
a highly concentrated form to b(* diluted 
n times befori^ use. ^he company Is also 
Macturlng fixing salts and t\ dry plate, the 
i to Iw marked “Ciba.” — (Z. angew. Chem., 
laO, 1919.) 

p Swiss Glass Bottle Industry.— A tnist Is 
I; formed In this Industry. Simultaneously 
i the Institution of a six-hour day in all the 
Dries It Is proposed to Introduce the Owen 
le machine, the patent rights alone of which 
‘15 million francs. With this machine It is 


hoped to meet foreign competition, for it Is much 
more efBclent than the French machines hitherto 
used In Switzerland. — (Z. angew. Chem., May 10, 
1910.) 

Swiss-derwaa Commercial Treaty.— By the new 
treaty covering the ])eriod June 1 to November 30, 
1919, G(‘rraany undertakes to deliver to Switzerland 
50,000 tons of coal per month, at 123 and 140 francs 
per ton dtdlvered at the Swdss fronti(*r. Ger- 
many also agrees to permit exfioiis of and 

steel .so far as jiossible; as no fixed quantities are 
.siK‘cilicd botl\ eountri(‘S will be able to make use 
of free eoniiietil ion. During the treaty period Ger- 
many will also send 2.50 trucks of raw sugar to 
enable the AarVierg sugar factory to continue 
oiK'rations -and 25(1 trucks of polasli salts per 
month. Swit/x^rland has agrcssl to send to Ger- 
many 50 trucks of milk iiroducts per mouth and, 
conditionally. .5000 head of cattle. 
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TARIFF. CUS‘r(3MS. EXGISF. 

Australia. —The prohibition of the import of tin- 
idate ha.s lX‘on revoked. 

The rales of import duties have been 
modified on, inter alia, many salts of sodium, crude 
iictroleuin, cenn*nt, iron ore, lead, tin, zinc, copix.*r, 
brass, nickel, niekel silver and rolled iron. 

China. — The revised Customs tarlfl wdll be 
enfor(?ed fiom August 1. 

•Czecho-Slovakia.—Kxpen licences for goods to be 
(exported to all destinations will bi‘ granted by the 
Import and Fxport (Commission, Prague, subject to 
the condition that iiaymeuts for sucli goods have 
been made tlirougii tlie Czecho-Slovak Clearing 
lUink, Prague. 

France.- A Iranslatiou of tlie ” Bill for the 
Modilication of tlie (hisloms Regime of Petroleum 
I’roducls Imported into France ” is given In the 
Bd, of Trade J. of July 3. 

Greece.— The Greek Government has given notice 
of denumuation of S(.'veral coinmiU’clal conventions 
with the U.K. Falling 3 months’ final notlcv, tlmse 
will remain in force uiilil September 3, 1920. 

The consumption lax on iinport(‘d alcohol has 
been increased, except in c'ortain oases, w’lth efiect 
us from April 1 — 14. This tax is (‘liarged in addi- 
tion to the ordinary import duty. 

Jo//o/c.--Tho export duties have been nwlsed on 
anva nuts, gambler, sugar, indigo, rubber latex, 
tlmlM'r, gold, tin, tin on', w’olfram and schcelite, 
etc. 

Netherlands East Indies. -Export liccuevs are 
still rcquiivd for kinabark, quinine and its .salts, 
tin, till ore, copra, gnnindnuts and mineral oils. 

Newfoundland.- It is proposed to raise the ijate 
of import duty on cc'rtaln kinds of leather, when 
bark tunned, from 20 to .30 per cent, ad valorem. 

Spain.- -The temporary susiicuslon of the export 
duty on lead ores has been prolonged until 
August 31 next. 

United States.— The War Trade Board will con 
aider appllcjationa for Import licences for pig tin 
* and alloys containing tin as from June 16, bu^t ship- 
ments must not leave place of origin before June 30 
or enter the United States before August 1. 
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OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 73, Baslnghall Street, I^ondon, E.C. 2, 
from firms, agents or individuals who desire to 
represent 11. K. nianufaeturers or exix)rter8 of the 
goods specified, or in certain cases to buy goods on 
own account. British linns may obtain the names 
and addressc's of the iktsous referred to by apply- 
ing to the department and quoting the specific 
reference number. 


Locality of 

MatKHI VLS 

Rkferf.nce 

Firm or agent 

Ncmher 

Australia 

Dyes for leather, woollen 



fToods and liat straw ... 

3 

.. 

(Joint in. safety matches 
Sheet and glassware 

Whale oil. cod oil. turpen- 

4 


tine, iuduHtrial chemi- 
cals 

10 

British India ... 

Dry distemper jiaint, belt 



composition ... 

1205 


Leather, steel 
('homicals, pliamiacenti- 

1208 


cal requisites ... 

1 1215 


1 rieavy chemicals 

Dyes, Inhricanta. greases 

1 Printing paper, fust dyes 
j for cot ten thread, oils. 

1 1218 

1 15 

i 

i 


1 glass, cement 

1 18 

It 

j Aniline dyes 

i 20. 28 


Choiiiicals, paper 
Lubricating oils, groasos. 

j 22 


metals, boiler composi- 
' tion, cement, paints, 
disinfectants ... ... 

1 24 


BritlHh W. Indies i 
’• I 

Canada ... 

South Africa ... : 
Belgliirn ... | 

t 


Bulgaria 


France ... 


Italy ... 


NotlieiiandH 

Spain 


Kaithouwai'C, glansvare 1 
Drugs, druggists’ sund I ’c.H j 
Fort Jlisers, cano .sugar, j 
tnolasHOH ... ... i 

Filter papers (13-1.5 in. i 

diam.) I 

Mining chornUmls, dyo.s, 
painU, etc. ... ... j 

Ulti’amarinc, white load, ! 
linseed oil, tanning and j 
dyeing extracts ... I 
Soft pig lead, antimony 1 
Rubber, oils, greases ... 1 

(las mantles ... ... j 

Industrial oils ... ... ! 

Chemical and pharmaceu- 
tical products 
Paper, leather. gum 
arable, tin, leaid. anti- 
mony, petroleum, alco- 
hol, turpentine, print- 
ing inks, dyes, paints, 
HOda 

Machinery and supplies I 
ford mg trade 
Chemicals 

Light chemicals, pharma - 
coiitical products 
Paper, leather, turpentine 
Pharmaceutical and j 
chemical products ... | 
L\ibricating oils ... j 

Clieralcal and pharma- i 
ceutical products 
J^oap. poi-fumory 
Fdihle oil ... ... ' 

Wood pulp, mineral oils i 
Loathor, imitation and 
substitutes 

Cboinicals, dyes, loathor 
Chemicals, drugs, soap, 
optica! glass, Icatlier 
Lamp fllamonts, quinine, 
tanning materials, na 


29 

1221 


1230 


1240 

1242 


57 

58 


12i.'> 


63 

71 


71a 

73 


1670. 1676t 
1696t 
16991 
17031 

1712t 

1675t 



tural or synthetic in- 
' digo. cochineal 

HI 

Algeria .. 

... i Paint, varnish, soap 

87 

.. 

... i Fdihlo oils, copper sul- 

89 


phate ... ... ... i 

Palestine, 

... 1 Oils, soap ... ... ) 

91 

Syria Cornigatod Iron slieets, | 


Mejrico .. 

chemicals, matche.s, ; 
eandloH, cement ... i 

101 

... 1 Heavy chemicals, chlorate 

106 

Brazil .. 

j of potash, tinplate 

... J Sheep and cattle dips. 


Chfle ... 

1 liniments, emhrocAtions 

1262 

Paints, oils, varnishes ... 

1203 

* High ComintoBioner for Canada. 1 9. ViotorU BLi B.W.l . 
t The Secretary, British Chai^r of rniipiiititi for 
Italy^ 7, Via Carlo Felice, Genoa. 


GOVERNMENT ORDERS AND NOTICES. 

expoets. 

I.1MM® changes In existing export pro- 

hibitions have been notified by the Board of 
xraue : — 

Heading transferred from one list to another. 

From List A to List C Leather.— (July 3). 

Altered heading. 

(a) Hhlos, British and Irish cattle, (c) Hides, 
except British and Irish cattle.— (July 3.) 

IMPORTS. 

By a Proclamation— to be cited as tlie Prohibition 
of Import (No. 32) Proclamation, 1919— the impor- 
tation of the following articles is prohibited 

(’hemicals of all descriptions; electrical goods 
and apiiaratus, including electrical plant and 
machinery of all kinds, and Insulating materials of 
all descriptions; scientme, matliematlcal, and 
optical instruments; tungsten powder and ferro- 
tiiiigsten. __ 

Witli reference to the above Proclamation the 
Board of Trade has given notice that its terms 
hav(‘ been wUhdy drawn for convenience of adminis- 
tration, and tiiat for the present it is not Intended 
lo do more than' to control the entry into the United 
Kingdom of ceriain classes of chemicals of a high 
degree of purity. Tlie Department of Import 
Restrictions will therefore almost Immediately 
issue general licences for a large numiK‘r of 
chemicals whlcli are not, of this description, and 
they will also is.sue lieenees in siiilable cases and 
for limited quantities of tlie ehemicals which are 
retained under control. For this purpose the 
Department will be assisted by a committee whleli 
is now in process of formation, and which will con- 
tain representatives of official, scientific, and trade 
bodies connected wllli the cluanical industry. 

Import /accacc«.— General licences have Ikxui 
issued in respect of: — Ijcathcr of all descriptions: 
leather board and cut leather stock ; paints and 
enamels. Tlie general licence for iiyrites has been 
revoked, but applications for special licences may 
be made to tlie Depart mcait of Import Restrictions, 
22, Carlisle I’lace, S.W. 1. 


NI]\y ORDERS. 

Tile Seeds, Oils, and Fats Order, 1919, Ministry 
of FfK>d, June 2:3. — The Order restricts dealings in 
tlie following articles Copra, cotton seed, 
groundnuts, palm kernels, coconut oil, cottonsi^d 
oil, groundnut oil, pulmkm’uel oil, soya oil, piemier 
jus, oleooll, neut ral lard, lliisecHl oil, and linseed. 

The Ilouseliold Fuel and Lighting Order, 1919. 
Board of Trade, June 2:’.— This Order apjjeared in 
tlie London Hnzetle of July 1, upon which date it 
eaiiic! Into force. 

Stohage ok AtncTyLE.NE. — A Home Office Order - 
(Statutory Rules and Orders, 3919, No. 809, Id.), 
has been issued prescribing the conditions under 
which acetylene, when contained In a homogeneous 
IK>rous substance, with or without acetone or other 
solvent, shall not be diHUned to hi* an exjiloslve 
within tlie meaning of the Explosives Act of 1875. 
The Order, which is dated June 23, will come Into 
force on August 1, 3939. 


’ Payment of Patent and Tuade-maUk Pees in Enemy 
Countries or o.n Behalf of Enemies. — On July 7 
the Board of Trade issued a general licence 
authorising the payment fees in respect of the 
grant and renewal of patents, and of the registra- 
tion, and renewal of the registration, trade- 
mrha and designs In enemy countries or oil t 
of enemies. 



Tol. SXXYIII., No.l3.] 


KEVIEW. 


257r 


PERSONALIA. 


We regret to record the ileatli of two distin- 
guished members of the Society, Sir John liruiin(?r, 
Jiart., an original member, and Prof. Adrian J. 
Brown, of Birmingham University. 

The Swedisli Academy of »Sciences has elected 
Prof. F. Soddy a foreign mend)er, in sue<(‘.s.sion to 
the lute Sir William Crookes. 

According to the Zritachrift <h r (u\gcwandtrn 
(hemic, Dr. A. Werner has nasigned his ]H‘ofeKsor- 
ship of chemistry of Zurich. 

Capt. II. J. Page has been .apiioinUal liead of the 
chemical department in the Experimental Station 
and School of llorticiiltun*. of the Koyal Horticul- 
tural Society at Wisley, Ripley, Surrey. 

Dr. II. S. Allen, reader in physics at King’s Col- 
lege, London, and s(‘cretary of the Physical Society 
of London, has been apiKjinled k'cturer in natural 
philosophy at the University of E<linburgh. 

Mr. J. 11. Robertson has b(‘en api)olnted lectnrcu’ 
in chemistry in the vSouth African School of 
Mines, Johannesburg, and Mr. A. E, Walden, ])ro- 
fes.sor of chemistry in the Wilson College, Bombay. 
Both W’ore previously on the stall' of tl»e chemical 
department of Edlnburgli University. 


OBITUARY. 


l.OIM) UAVLEICII. 

Th(‘ deatli on July 2 of liOid Bayleigh in his 
seveiity-.seveuth y(‘ar luis d(‘priv(‘<l British physical 
science of one of its most illustrious li'aders. From 
tile time when he gi’adualed as Smdor Wrangler and 
took the first Smith’s I’rize (LStio) at Cambridge 
University until his memorable di.scovei'y of argon 
(IDOJ) ids life was crowded with scientllic achieve- 
ments of the lirst order. IBs collected papers, 
publislHsl by the Cambridge University Press in 
1Sl)9-ltX)3, testify alike to his power of work and 
wonderful versatility. Tliese volumes included 
Sf/ue 272 pajicrs and covered a very wide range of 
suitjccts among which were acoustics, the measure- 
ment of fundamental electric units (inclu<ling the 
electro-chemical equivalent of silver), optics, jJioto- 
graphy, thermodynamics and hydrodynamics, capil- 
larity and viscosity. The achievement for which 
he will be best and longest reiiKmibeied by chemists 
was his discovery of argon in the atmosphere, in 
the later stages of which he was a.ssoeiated witli 
Sir William Bamsay, and which was the culminat- 
ing iKjint of a 10-years’ r<‘search on the densities 
and other jdiysieal proi)<*rti(‘s of ga.ses. 

Among the many posts of distinction till(‘d by 
T.ord Rayleigh were : — Cavendish Professsor of 
Physics at (’ambridg(‘ University, President of the 
British Association (ISSl), Professor of Natural 
Pldlosoidiy at the Roy.al lust it ut Ion, and Chanc(*lIor 
of Cambridge University, lie played an important 
]»arl In th(‘ estjiblishmeut of the N^itional Physical 
Laboratory, and served as Chief (ias Examiner 
under the Metropolitan Cas Acts, with a seat on 
the Board of Trade (\)mmitt(M' which r(*port(‘d on 
the testing of gas. 

A full m(‘asure of honours and awards came to 
him. He was th(‘ recipient of honorary degrtH‘s 
from eight univ('rsit les, was awai'ded the lloj'al amt 
Copley medalvS of the Royal S«>eloty, receiv(al the 
Nobel prize for i)hysics (1005), and the Order of 
Merit, at Its institution In 1002. Devotion to inathe- 
matlcnl physics did not preclud<‘ an active interest 
in practical alTalrs, his farm of over 7000 acres in 
Essex being conducted with much success. His 
eldest son, the Hon. R. J. .Strutt, professor of 
physics at the Imperial College of Science and 
Technology, succeeds him in the title. 


REVIEWS. 


liOJF.Kll CllEMJSTnv AND FeKD WaTKIJ SUPPLIES. Jiy 
J. H. Paul. Pp. ix -f 242. (Lutidon: Long- 
mans, (ivccn and Co. P.llO.) Price 14.v. net. 

The supply of feed water to boilers is a matter 
of vital importance to those responsible for the 
mainlciianee and safety of steam raising plant and 
i.s also a factor to be considered in connexion with 
llie economy of fuel and of steam. The literature 
dealing with the two lalter braiiclies of this large 
subject, although p(‘rhap.s rather dill'used, is fairly 
comi)rehensive, but there i.s a distinct ^ap to bo 
tilled by an exposition of tlie chemical and physical 
properties of waters and of tlaur behaviour at high 
temperatures and i)r(is,sures. The aiilhor of “ Boiler 
(.’Iieinistry ” has ac<*()mplished this in a most lucid 
and Interesting manner. He conceives the steam 
Ixdler as an autoclave in which solutions are con- 
centrated and substances i)rodueed during tlie con- 
version of water into steam, and lias succeeded in 
tlie dltlieult task of exjilaining chemical phenomena 
in non-teelinieal language while incorporating a 
certain amount of hyiiothclicnl inatliT ndating to 
tile theory of corrosion wliioli will lx* of interest 
to a wide circle of eheiiiisls. 

Tile early ehapteys of the book trace the sources 
of the iuitmrities found in natural waters due to 
intimate contact with the almosiihere, and the 
eartli, and to biological action. Interesting infor- 
mation as to the variations in I ho eomiiosition from 
day to day is given and illustrated by means of 
graphs. 

'riiere is an exeelkml eliaiJer upon the scales 
and deposits found in boilers, followed by an outline 
of softening processes, It is fierhaps to this section 
that tlie industrial elieniist will turn most eagerly, 
and althongli basic iirineiples are clearly enun- 
ciated, one feels that the value of the book would 
have bi'cn <?nhaueed liad more beiui written about 
the aetiial oiieratlon and (*onlrol of soflening plants! 
.Many j.lanls are at times called upon to carry an 
overload, under which circumstances tlie chemist 
in charge needs to know ratlier more about the 
intlinmee of tlie time factor upon the process than is 
givt'ii l>y tlie author. 

Tlie popular iMdief tliat water must not be 
.‘^oftiuK'd below 5° of liardness if corrosion in the 
boiler is to be jirevented is condemned as heresy, and 
a more rational explanation of corro.sion l>y Impro- 
p(‘rly .‘-;oftcne<l water is olfcred. 'riie next chapter 
deserihes the hidiaviour of soluble salts within the 
boiliT and the coiisidevations which should govern 
llie use of the blow’-olf cock. Following this is a 
contilbutlon to the ila'ory of corrosion. 

J’he author rejects tlie electrolytic theory and 
al.so considers tliat oxygen has been given more 
ri(‘dU tlian it deseiwes in the formalloii of nlmo- 
spherie rii.st. Eniiihasis is laid niion the i»nrt played 
by carbon dioxide within the boiler, and in logical 
sequence there is given the experimental evidence 
in supjiort (T the hyrioihesls lhai many instances of 
i*orroslon are due to a molecular rearrangement 
whereby oxide of iron is formi'd and I lie carbonic 
acid is converted into foiiiilc acid and then into 
alileliyde In selling out this mailer at .some length 
tlie author does not negU'Ot to deal with the 
di.agnosis of corrosion due to other causes. 

The <‘oneluding eha])ters deal with the properties 
of eoiidi'ii.sod water, the corrosion of sipierheaters, 
the prevention of priming and the formation of 
external deposits on the boiler shell. Every state- 
ment made in tli(‘ book Is supporte<l by detailed 
analytical evidence for which the author nsRiimes 
sole resiionsibllity, and which will constitute a 
mine of Information for those Interested In steam 
raising. H. Hoixinqs, 
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The Spinning and Twisting of Long Vegetable I 
Fibres (Flax, He^u*, Jute, Tow and Ramie), j 
By H. R. Carteu. Second Kdition, revised and 
enlarged, 'with 208 illustrations. Pp. xvi + 434. 
(London: Charles (Jriffin and Co., Ltd. 1910.) 
Price 24.s‘. net. 

The auLlioi- of this book is ambitious when he 
endeavoiiis to include iii one volume the compre- 
hensive and technical treatment of preparing, card- 
ing, spinning and twisting of tiax, hemp, jute, tow 
and ramie yarns; of the manuiactiire of thmxd, 
twine, cords and rojjes as well as chapters on mill 
construcl ion, boilers, engines, steam, water power 
and i>ower transmission. Any one of the sub- 
jects is Worthy of fuller and more adequate 
technical and systematic treatment than is here 
given. The author claims that the sttme general 
i»rinciples underlie the preparing and spinning of 
all “ long " vegetable tibres; he might have gone 
further and included worsted i)reparing and 
spinning. 

It is ('crtainly confusing when the continuity of 
the matter is broken by references to each contem- 
porary subject in turn. Tlie SiHiuence of oiierations 
is interrupted when the treatment of waste, its 
preparation and spinning is introduced. It would 
have iK'cn better to have dealt with this section in 
a separate part of the book and as a distinct 
industry— which it is. The processes of reeling 
nnd bundling should naturally have followed wet 
spinning. The intj’oduction and discussion of 
boilers, engines, steam, water power and power 
fransmissiou are foreign to a book this character. 

The book contains a mass of valuable technical 
and practical information, but it is scrappy, and 
■the descrli)tiou of machinery details is loose- 
similar parts tK‘ing often described by several 
names which are known to only a few in the trade. 
A better way is to adopt the common name and 
adhere to it throughout. 

Much of the descriptive matter is inadequate and 
most of the illustrations are of the machine maker’s 
catalogue type. Many of these are photographs or 
pictures and occupy a full page or nearly so— they 
appear without numerals and letters of reference. 
Such illustrations from a technical point of view 
are practically useless to the reader or student 
unless supplemented by si>ccially prepared line 
diagrams which illustrate the essential details and 
parts of the mechanism. 

Reverting to a few of the points discussed; refer- 
ence Is made on page 27 to tiie Ix^graiid system 
of artificial ixd.tiug, which process can be con- 
ducted during tlj months of the year. Figures 
4 ire given to illustrate the cost of this process. A 
further reference on page 30 states that the process 
is possible all the year round. No explanation is 
offered for the shorter season on which the figures 
are based. In connexion ^^ilh flax roughing (p. 50), 
d to 8 pieces per lb. are given as the usual “ pltadng ” 
out size. On page 52 the range of piec*es i>er lb. 
is given as from 2 to 8; such differenceR in a 
standard book are misleading and liable to confuse 
the reader and student alike. The reference to 
the setting of the sheets In the hackling machine 
is misleading (p. 00). The author’s “ recommenda- 
tions ” of setting iwint to iw^)int at the coarse end 
and slightlv intersecting at the fine end are common 
practice. On page 90 the author rightly says that 
the weight of the levers should be considered when 
working out tin? total pressure on the drawing 
rollers, yet the solution supplied neglects these 
lever weights. 

Speaking generally this volume Is interesting for 
Its historical survey and general description of the 
textile fibres and the preparation of the raw 
materials with which it treats. ^ 

The incidental comparisons of the TODsequent 
descriptions of the operations and processes In- 


volved in the manipulation of the various materials 
into their res^ctlve yarns, threads, twine and 
ropes of the different industries is not only interest- 
ing but instructive and helpful, as comparisons 
always are. F. Bradbury. 

OsMOTK^ Pressure. By Alexander Findl.\y. Mono- 
graphs on Inorganic and Physical Chemistry. 
A^econd edition, with 10 figures. Pp. 110. 
(London: Longmans, Green and Co. 1919.) 
Price net. 

Tlie second edition of Prof. Findlay’s “ Osmotic 
Pressure ” retains all Uie essential features of the 
original work, but embodies also the most im- 
portant of the developments that have taken place 
both on the experimental and on the theoretical 
side during the past six years. On the experimental 
side attention is directed to the wide alterations in 
the tyfHi of api>aratU8 used by Morse and his 
colleagues in Baltimore, including, the use of an 
electrical pressure gauge, whilst on the theoretical 
side the work of F. Tinker Is of six^cial Interest. 
The book i.s a most valuable monograph and is 
likely to eontinue Its career of usefulness with 
increased efficiency in (ho form in which it is now 
presented. T. M. Lowry. 


PUBLICATIONS RECEIVED. 


Gas .and Fuel Analysis for Engineers. By A. H. 
Gill. Eighth revised edition. Pp. vi-fl45. 
(Eexo York: John Wiley and t^ons, Inc.; 
London: Chapman and Uall, Ltd. 1917.) 
Price (>«. 

The Cuemistry and Manufactture of Hydrogen. By 
F. L. Teed. Pp. 152. (London: Edward 
Arnold. 1919.) Price lOs. fid. 

The Metals of the R.are Earths. By J. F. 
Sdencer. Monographs on Inorganic and Physi- 
cal Ghemistry, edited hy Alexander Findlay. 
Pp. er -f- 279. (London: Longmans, Green arid 
Vo. 1919.) Price 12s. fid. 

Industri.al Handbook. Indian Munitions Board. 
Revised edition 1919. Pp. 417. (Calcutta: 
l^uperintendent Government Printing, India. 
1919.) 

Etudes de Photochimie. By V. Henri. Pp. 218. 
(Paris: Gaiithier-Villars et Cie. 1919.) Price 
21 fr. 00 c. 

The Energy Re.source.s of the United States : A 
Fih.d for Recx)n ST ruction. By C. G. Gilbert 
and J. E. Pogue. The Minet'al Industries of 
the United States. Smithsonian Institution. 
Bulletin 102, Vol. 1. Pp. 1C5. (Washingion: 
Gover'nrnent Printing Office. 1919.) 

The International Movement in Fertilisers and 
Giiemk^al Products Useful to Agrioulture. 
CMh Review. 1918.) Documentary Leaflets of 
the International Institute of Agriculture, 
Rome. Pp. 44. 

OPPORTUNITIES IN CHEMISTRY. By ELLW(X)D HEN- 

DHicK. Pp. 102. CNew York and London: 
Harper and Brothers. 1919.) Price Ss. fid. 

Die Hygiene des Washers. Gesundheiiliche Bewer- 
lung, Schutz, V erhesserung nnd Untersuchung 
der Wdsser. By Dr. Aug. Gartner. With 9:; 
illustrations and 11 tables. Pp. 952. (Braun- 
schweig: Friedr. VU'weg und Sohn. 1915.) 
Apparatc und Arbeitsmethoden zur mikroskopischen 
Untersuchung KRiftTAixisiERTEB KdiiPER. Jig 
C, Lrisb and Vb. H. Schnmdebhohn. With 9*1 
illustratiOM. Pp, 94. (Stuttgart: Franckh*8ohe 
Verlag^handlung. 1914.) 
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THE ANNUAL MEETING. 


The reasons which led the Council to accept the 
Invitation of the London Section to hold the 38th 
annual meeting in London have been fully Justified 
by the event. Its historic associations with in- 
dustry and commerce, its possession of more 
scientific institutions than any other city in the 
world, its unique position as the capital of the 
Empire and its ready accessibility, make London 
an ideal locality for the mcH^ting place of a Society 
whose meml)er8hlp Includes manufacturers, scien- 
tists, and merchants in all parts of the British 
Commonwealth. The patronage accorded by H.M. 
the King and H.R.H. the Prince of Wales, com- 
bined with the hospitality extended by the I^iord 
Mayor and the Worshipful Masters of the Salter8\ 
Goldsmiths’ and Cloth woikors’ Companies, con- 
ferred exceptional prestige and importance on the 
meeting; and the presenw of distinguished dele- 
gates of Allied Chemical Societies, together with 
the synchronising of the meetings with the peace 
celebrations in Paris and liondon, further contri- 
buted to make the occasion one of extraordinary 
significance for the Society of Chemical Industry, 
and. we may hope, one of no little moment to the 
clause of cliemlcal science. 

The Opening Meeting. 

The address of welcome by the Lord Mayor at the 
Mansion House showed an appreciation of the value 
of chemistry to national life which Is rare among 
our public men; were It otherwise, the President 
In his reply would not have had to lament the fact 
that the scientific technologist and the man who 
makes the goods rank lower in popular esteem 
than the man who barters them. A. further advan- 
tage arising from the choice of T^ondon as the 
locality of the meetings was the chance It gave 
to the T;ondon press to report: the proc*eedings. Tills 
opportunity was taken advantage of to an extent 
which could not have been anticl])ated, and we may 
horie that the precedent will be duly followed. The 
Ii iUiense power for goixl or 111 wielded by the 
eplic moral press must lie harnessed to the service 
of science in the interests, not only of scientific 
men, but of national semirity and eftlciency. 

The President’s ad«lress brought out some new 
facts and figures relative to the achievements of 
British chemist .s in the succt'ssful prosecution of 
the war, jirogress in the manufacture of explosives, 
drugs and aeroplane materials, developments In 
photography, dyes, glass, edible oils and ferro- 
alloys all receiving attention. The conclusions 
drawn wi're that our scientists had fully proved 
their ability during the war, and that it now re- 
mains to Increase their number and opportunities; 
success In the coming Industrial .«3truggle can only 
be achieved by the same means which brought 
us victory In the war, namely, greatly Increased 
production. 

The Conferences, 

Apart from the purtdy technical matters which 
were dealt with at the six conferences, there ap- 
peared to be an underlying current of opinion that 
great as the achievements of chemistry undoubtedly 
have been during the war, we are but on the thres- 
hold of making our position secure, and that at 
all coats — to use the words of Pasteur — “ il ne 
faut pas 8*arr^ter aux choses aoquises.'* Further, 
that the Industry generally stands In need of more 
and better organisation, based on the principle of 
co-operative effort, and of beneficent rather than 
benevolent neutrality on the part of the State. 

As the papers and discussions are printed In 
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detail in the current Issue of the Transactions, only 
brief summaries are given in this place. An 
account of the conference on sugar production and 
consumption within the Empire Is held over, pend- 
ing the necessary revision of the statistical and 
other data which were presented to the conference 
in a preliminary form. 

Conference on the fnieV’ Allied Chemical Federation. 

Sir William Poj)e described the reasons which 
had led to the decision to form an liitornational 
scientific orgaidsatioii with the Central Powers ex- 
cluded, and explained th(» somewhat Intricate rela- 
tionships between the various Inter-Allied and 
National scientific bodies which have been formed 
or are In process of formation. As an illustration 
of the utility of establishing co-oi^erative effort in 
the sphere of cliemlstry, he instanced the question 
of the publication of chemical compendia and ab- 
stra<^ (see* this J., IfilO, 23fiR). This subject has 
under diseusslon for some considerable 
time, and it is to be liopeil that definite action 
will soon be tnkon, preferably on an International 
basis, but If not, upon a nat^nal one. While 
Allied chemists have been deliberating, German 
chemists have been acting, with the result that 
the first volume of the new “ Bellstein ” has been 
Issued at a price equivalent to about 30«. when 
the low exchange* value of the mark is taken into 
account (this J., 1010, 12fiR). However willing 
Allied chemists may be to avoid using this and 
other similar German publications, it stHims almost 
unavoidable that they will be forced to do so. and 
that n vested interest in them will accordingly be^ 
created. 

With Prof. Armstrong’s remarks on the need for 
good literary style In chemical publications, ro one 
will feci IncllmMl io cavil, but the extent to which 
I he wants of clieniists can be adequately met by the 
provision of well-written monographs la oi)en to 
question. Handbooks and conqxmdla have proved 
their indispensjiblllty ns enlarged Indexes and 
dictionaries oC cliemlcal lltf^raturc : it would add 
greatly to their size and cost and nothing to their 
value as “ business ” documents, which they 
essentially are, if they wore given a more literary 
dress; but monographs, t(‘xt-books, animal reports 
and the like should undoubtedly be made as read- 
able n.s f)ossible. Tin* main obstacle to immediate 
action in the publication of cliemlcal comiiendia 
appears to be the difficulty of raising the neces.sary 
funds; here is n chniw for the Government to pay 
back a little of what it owes to chemistry for ser- 
vlr'es rendered during the war. In accordance 
wltli tlie <lesire expressed by Sir William Pope that 
this subject shoul(! now be freely discussed, we shall 
have pk'asure in placing our correspondenc(* column 
at the dlsposiil of those who have opinions and 
siiggestl«)ns to bring forward. 

Conference, on Power Plant in Chemical Works. 

This conference was arranged by the (^bemical 
Engineering Group, and, thanks to the efforts of 
its chairman and secretary, a series of paiiers was 
Iiresented which fully d('sorved the close attention 
of the large niidleiu'es which were present through- 
out the two sessions. 

In the foreman. Prof. Ixnils, as chairman, dwelt 
on the grave sitnatloii confronting the nation 
through the alarming diminution of the coal out- 
put, which he considers to be primarily ^iie to the 
adoption of a minimum wage. He Insisted on the 
duty of the cheraicjil engineer at this critical period 
to put forth every effort to find means of utilising 
our available fuel to the utmost, M. Paul Kestner, 
an honoured guest, speaking on behalf of his French 
colleagues, wished the newly-constituted Group 
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prosperity and success, and referred in sympathetic 
terms to the assistance he had received from British 
chemists lu his early days. 

The first paper was by Oapt. C. J. Goodwin on 
“ Waste-heat Boilers and 1‘ulveriwd Fuel in Chemi- 
cal Works.” The subject Is loo vast a one to b(^ 
covere<l in extenso within the limits of such a 
paper, but the material w^as deftly handled and 
well Illustrated by lantern slides. In the ensuing 
discussion, Dr. Ormandy, Mr. L. O. Harvey, Capt. 
Sinnatt and Mr. Ridge brought out other interest- 
ing points bc'aring on the subject. A contribution 
by Prof. W. A. Bone and Mr. P. St. G. Klrke 
dealt with the Bojiecoiirt sy.stem of incandescent 
surface combustion and of its application to the 
firing of multi-tulnilar boliers with coke-oven and 
produc<‘r gas. Dining the war the problem of 
8Ui>erheat has been investigated and tlie Boiu‘Court 
boiler has be<'n modified to iirovide for suixuiieats 
up to the liighest degre(‘ retiuired In modern iiower- 
stution practice. In the discussion Prof. Bone 
stateti tliat low-grade blast-furnace gas could also 
be used for surface combustion boilers provided it 
were thoroughly cleaned, but in that case greater 
efficiency would be; obtained by using it in an 
internal combustion engine. 

In the afternoon, under the chairmaiishi|» of 
Dr. C. Carpenter, Mr. P. Parrish gave an excel- 
lent paper on “A Chemical Works Power Plant 
and the Proiluetion of Steam from I^w-grade 
Fuel.” He dealt with the “power load” of a 
ohemlcnl works, <lescribed a typieal plant, ami 
discussed the <iueslIon of ceiilraUsation v. deecn- 
trallsatlon of (he power plant as affecting particular 
W'orks’ operations, 'jiio use of (Hike breeze for 
boiler firing was exluuisthady treated and 
numerous results of contimioiis tests and compara- 
tive <'ost sheets were given. Prof. Hluchicy fol- 
lowed with some useful notes on the ewnomle 
management of small boiler plants. Mr. H. 
Martin’s “ Notes on lOleelrieal Plant In Chemical 
Works” was not read owing to the abseneo 
through illness of the author. The paper urges the 
need for installing new and efficient electric plants, 
and discusses the measures to lie tak(‘n for the 
introduction of electric ix>wer into chemical works. 

A pleasing feature of the meetings was the busi- 
ness-like dispatch with which the discussions wer<‘ 
conducted. No lime was wasted In waiting for 
speakers, remarks were brief and to the point and 
the usual irrelevancles conspicuously absent. 
These results wa*rc attained by the iirevioiis circu- 
lation of abstracts of tlie jiaixus read, of “ discus- 
sion slips ” for intending speakers to hand to the 
chairman, and of a few ruh's for the general con- 
duct of the me(‘tings. The Group is to be congratu- 
lated upon the success of its first confercn<*<\ 


Conference on Di/caiuffs, Synthetic Druga und 
A s.socifited Products. 

The large attendance a(tracte<l to this meeting 
was maintained throughout the day, and was duly 
rc^warded by material of much Interest. Dr. 
Herbert Ix'vlnsteln ojiened the proceedings wdth 
an illuminating and skilfully balanced address on 
“The British Dyestuff Industry,” lu which he 
emphasised the paramount importance to the Mtate 
which the successful manufacture of colouring- 
matters represents. Four principal arguments were 
H(*lected in support of this claim, namely, (1) it 
is a key- Industry, (2) its possession offers a 
guaranttK^ of peace, f3) it gives an incentive to 
organised research and Is thus related to the 
development of new industries, and (4) a flourish- 
ing dyestuffs industry has considerable political 
importance as an agent of peaceful penetration. 
He administered some wholesome WMl necessary 
correctives to those* complacent spirits who would 


seem to suggest that it is the English-speaking 
chemists who have won the war, whereas the real 
war-w’ork of our chemists lies yet before us. Tren- 
chantly summarising his observations, he declared 
that it will be madness on our i)art not to render 
ourselves economically free in this particular pro- 
vince, that it will be folly to leave Germany in 
sole ijossesslon of the potential arsenals which dye- 
making factories constitute, and that It will be 
impossible for us to mainlain our commercial 
supremacy if we neglect this great opportunity to 
train our research cliemisls. 

Prof. G. T. Morgan d(*scrlbcd some “ Colour-pro- 
ducing Intermediates,” and exhibited patterns of 
chromium, eoptxir, cobalt and vanadium lakes 
obtainable from hydroxy azo-dyes derived from 
2 :4-dinitroanillnc. Mr. James Morton, discussing 
“ Dyes and British Textiles,” traced the probable 
effects of the three alternative policies which might 
be adopted in meeting the present situation, namely, 
(1) unrestricted admission of German dyes, (2) 
lirohlbltlou of entry by tariff and boycott, or 
(3) temporary control of Imports supported by 
Government subsidy, and outlined the machinery 
by which the last, of thest^ could be operated. 

At the afleriioon session Mr. E. V. Evans, deal- 
ing with the “ Manufacture of Iiitenuedlaiea,” 
called for closer co-operation among the sporadic 
lUTKliKvrs, Profe.ssor A. G. Grciui raised au Imiior- 
tant t)o!nt in “ Patent Laws and the Dyestuffs 
Industry,” namely, the probable attitude of German 
producers in regard to future Inviuilions, Mr. F. 11, 
Carr dwelt on the jiart ])layed by the “Manufac- 
ture of Synthetic Drugs ” In establishing a coherent 
and intereonnecled chiMuIcal industry, Dr. W. R. 
Innes drew attention to the war-difficulties en- 
counB‘n‘d by mamifncturers of “ Photographic 
( ’hoinicals,” and Dr. M. 0. Forster pleaded for the 
“ Organised Preparation of I^alioralory Chemicals” 
on the lines develop<'d by Kahlbaum and 
Seliuohardt. Lively discussions occurred at Inter- 
vals during the day, and to these Interludes eon- 
tribullons wiUH* made by llu* ehairman, Dr. R4e, 
llie various authors of pajiers, Prof. H. E, Arm- 
strong, Dr. .T. C. Cain, .Mr. AV. H. Dawson. Mr. 
D. Lloyd Howard. Air. I;. M. Nash and Prof. W. IT. 
Perkin. 

Conference on tlir (’Jnonic-Tanning Industru. 

At the oiiening of this Conference, held at the 
Goldsmiths’ Hall, the chairman, Mr. F. H. Briggs, 
ref(‘iTed to the backward conilition of the Industry 
in England and allributed this partly to Ihe fact 
(bat a large amount of the Iradi* in raw skins 
within the British Empire had fallen Into German 
hands b(*fore the war. The chrome leather manu- 
factured from these skins by tlui Germans was then 
largoly sold in England. This deplorable condition 
hail recently be(‘n rf‘medied, and it seemed i>ro- 
bable that in future the chrome tanning of East 
India kips in England would Vx* carried out on a 
much larger sc-alo than in the iiast. Tanners are 
now thoroughly aware of the advantages to be 
derived from sclent itie research, and it was unfor- 
tunate (hat this awakening had not taken place 
many years ago. 

Prof. McCandlish oui liiual the development of the 
ehromo-tannlng industry in the United Stales. The 
first sucoes.sful comm(‘rcIal nu'thod of chrome tan- 
ning, Schultz’s two-bath jirocess, was devised and 
d(?veIoped In the United Stales. Large sums of 
money had been lost by the pioneers in the Indus- 
try, but by the exercise of initiative and good 
business ability It had developed into an Industry 
of enormous iiroportlons. ^ Some of the improve- 
ments made In the manufacturing process were 
described, which indicated tliat progress had been 
made by the development of existing methods rather 
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than by revolutionary changes. Reference waa 
made to the very much larger scale on which 
tanneries operated In America as compared to 
England. 

Mr. M. C. Lamb dealt, with the chrome-tanning 
Imlnstry In Groat Britain, and gave an liilen.‘Hting 
liislorioal account of il.s development. lmi)rove- 
meiits in the comiK)nent, liquors of Schult/’s original 
two-bath i)rocess wen* deseribtMi, and it was shown 
how rliese effected economies in practice. However, 
tile one-bath process apiM*aled to tanners in this 
country, as, in its method of application, it more 
i’losely resembled the vegetabUetanning proct*ss. 
('lirome hMither had lK*en much used for the upper.s 
of British army boots during the war, and had 
proved entirely satisfactory. A d(*vclopment of 
chrome tanning, carried out to a great<*r extent in 
lOngland than in any oth(*r count i-y, wa.s tin* manu- 
factun* of chrome soh* leather. Its waterproof ! 
<pialllles and durability will nndoubtiHlly lead to an | 
increasing demand for this (-la.ss of IcatlKu*. 'rrlbute 
was paid to the debt owed to Prof, II. R. Procter 
for his valuable contributions to our knowledge of 
the scientific side of the industry. 

In the discussion which followed, Mr. Grant 
(’ooiier exiiressed surprise that such larg<‘ sujii)li<‘s 
of raw hides had lieen allowed to i>ass out of the 
British Empire into German hands, and trusted 
that with increased apjireciation of the. value of 
chemical assistance the condition reb'rred to by 
the chairman would never return. Mr. R. Faraday 
Innes thought that tlie British tanner was too slow i 
in realising tlie advantages accruing from chemical j 
aid. Mr. I>. AVoodroffe pleaded for clos(‘r co-oiX‘ra- i 
tion, not only bet ween taniK'r, chemist and foreman, 
but also between the alli(‘d Industries manufactur- 
ing tannery equipment. A discussion on the train- 
ing of technical chemists followed, in which Dr. 

C. A. K<*anc, Prof. McGandlisli, ainl Mr. Lamb 
l>articipated. 

iUfUfrrencr on A’ccca/ TU vcUtioncnis in the 
l<'crnif‘ntati(ni I ndtistrics. 


fi-om starchy materials, and stfiU'd that he had 
shown it to Dr. Welzinaim. The Ferubach and 
Weizmann processes wore id(‘ntical. Sir F. Nathan 
agreed to this claim and added that Ids Depart- 
ment had l>eeii using bacteria provided by Dr. Weiz- 
mann. J.h(.* process had l)eeii used in thi.s country, 
t'anada and tJje DnilcHl Stales, and In every ease 
wltli s<mie ffo-in of grain and not with ]>olatoes. 
I h(‘ Hon, F. Ii. H(‘nl(*y .said he laid iisimI horse- 
chestnuts, blit it wa.s imix»ssjl)lc to ('arry through 
fermentation iinle.ss all husk was removed, wliich in 
tu“aetie(‘ wa.s impo.sslhle. By mixing che.stnnts witli 
maize or rice, fermentation eonld Ik* efleeted. 

.Mr. ('ha.ston ('ha])man dii’(‘cicd attention to the 
inadeqnali* iirovlsjon made in this country for 
systematic instruct Ion in indn.strial mlero-hlologv. 
Although much work has been dom* on brewing and 
distilling the minor fi'rmentaf Ion industries have 
bei*!! Id I larg<‘ly to lake tlu‘ir chance. Lactic acid 
was cited as an oxam|>lc and .slalislieal information 
•showed that in 1012 w(> uvre not .able to surqdy 
our own r(*quir(‘m(*nts hut wme imj)orting largelj\ 
In some eases from onr forinm* ensloiners. Much 
of tin* lactic acid is made in a haphazard manner, 

I [*)<• duality being jioor and theaost of production 
high. Ih<‘ author also discussal the desirability 
of an institution l)(‘ing devolid |o tlie systematic 
proseentlon ot original r(‘seai'(h in connexion with 
an> iiiduslr.v in which micro-organisms or enzymes 
play an imiHirtant pari, Sindi an institute would 
akso provide organisms in ])nre culture and in 
<inanli(ies siillicienlly large for industrial purposes. 

Mr. Brlerly urged the extension of the pure 
< ultun* laboralor.v at Kolhamsltsl, and in drawing 
attention to the A.s.sociat ion of Ai^piicd Biologists 
suggesf(*d that the Society of (’heudeal Industry 
might have joint meetings witli that body. Mr. 
K L. IJoyd disen.ssixl the great diflicuities of 
ohtain-ng and retaining imre enllures for teehnleal 
purpo.ses, ami the chairman suggested that an asso- 
eiallon on tlie lines indieateil hv Mr. Chapman 
might he formed in connexion with tin* Department 
ot Sclent ifn* and Industrial Research. 


.\fl(‘r some Inlroduelory remarks of an historical 
na. »re by the ehairman, Sir J. .1. Dobhie, Col. Sir 
F. ^atlian read a pajier on (lie manufaetiire of 
aci'toiie. AVlien, during tin* war, Austria ceased to 
i'XlKU’t tlds substance, tin* I'nlted Stat(*s beeann* 
tin* only s<^)urce of supply, the (piantity produced 
in tliis 1*011111 ry being m'gliglble. Catalylb* pr<c 
eesscs involving the use of alcohol and of calcium 
carbide as raw materials liad been siieeessfnlly 
worki'd out. Tile Weizmann process was used in 
tills country, but It attained tlie largest measure 
of success jit 'roronlo, where, in ItllS, an output 
of 200 long tons per mouth was reaclied. At 
d'oronto, also, a sucecssful catalytic iiroeo.ss wa.s 
d«*vised for converting Hu* by -product butyl alcolud 
into methyletliylketoMe, which can sali.sfjictorily 
re])lac(* accloiu* in tlie manufacture of cordite. 
Although it has lieen proved during tlu! war that 
acetone can Ik* maun fact iired by the lermentation 
of suhstanc(*s ix^ntainlng starch, this method is not 
likely to compete with its product ion by the destnie- 
tlve distil hi Hon of wood. 

Mr. Amos Gill di*seribod in detail the morpho- 
logical eharact eristics of the micro-organism used 
by C. Weizmann for the production of acetone ami 
butyl alcohol from ceri'nls, and dlscnssml a nnmlx'r 
of intere.stlng poLnU in wimexlon with the apiili- 
eatlon of the process. The procedure as carried 
out at King’s Lynn factory was descrilx'd in detail, 
also the various devices adopted to keep the plant 
and cultures aseptic. 

In the ensuing discussion, Prof. A. Fcrnbach 
claimed priority for the discovery of the fermenta- 
tion process for making acetone and butyl olcohol 


^ The .Social Functions. 

Tin* .social gatherings in connexion with the meet- 
ing were, littingly, of si more numerous and elabo- 
rsite character than tliosi* held during the i>ast few 
.vears. and tlie revived (*xpeijene(* of such functions 
emplisisi.s(‘d their great value lioth from a social 
and a profes.sionnl standpoint, hi addition to the 
huiclu*on, to wlilch m members and guests sat 
<lown at the Gonnanght Rooms, ami the annual 
dinner at the Savoy Hotel attended by some 250. 
.'<ii(*c<‘.*;sful soinSxs were held at: the Im}H*riaI College 
and Hu* Brili.sli Scientific Products Exhibition, 
j The hijnl day was d(‘voled to a vi.sit to Windsor 
Castle, including SI. George’s Chapel, the Alliert 
Alemorial Chapel and tlu* State Apsirtments, a 
hinehenii at the White Hart Hotel. Windsor, and 
to an enjoyable trip on Hu* Tlmmes from Windsor 
toaliove Maidenhead. Ahoul 20(1 iK*o]d(* look i»art: in 
this excursion. 'flic pleasure of these enlor- 
taininenls was much enlianced by she company of 
colleagues fn>m Hie Allied (*ountrit‘s who were 
Inking jiart In the Inter-Allied Conference, and not 
le.ss by the preseiuH* of iminy lady guests. The hos- 
jutalily offered by Hie Chemical Industry Club also 
materially assisted hi giving members and their 
friends valuable opportunities to meet, fraternise, 
and exchange ideas. At the linal function-— the 
liineh at Wind.sor— Prof. Louis took the opportunity 
of expre.ssing the gratitude of all to the London 
SiX'Hon, and in imrtioular to its chairman and 
secretary, for (heir hosidtallty and the immense 
amount of trouble which they had taken, and of 
(*ongratulating them uixm the complete success of 
I tUelr efforts. 
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THE INTER-ALLIED CHEMICAL 
CONFERENCE. 


Meetings of the delegates appointed to rei)resent 
the Allied countries were held at the Salters’ Uall, 
London, B.C., from July 14 — 17, inclusive. Six 
sessions were lield, and the various nations were 
represented as follows : — 

Belgium. M. Liiclon, past-president of the 
Soci^t<5 Chlmlque de lielgique; Af. Tlniinernians, 
associate professor lii the UnlveisKy of Brussels. 
France. M. Moureu, member of the Institute of 
France and professor at tlie ColU'‘ge de France; 
M. Kestuer, presld<'ut of the Socl^t(5 de Chiraie 
Industrielle ; M. B^hal, meinbeir of the Academic 
de M<5declnc and jjrofessor at the Ecole Sup^rieure 
de Pharniacie do Paris; Dr. Marquis, chief editor 
of the Bulletin de la Society Chlmique; Dr. Marie, 
general secretary of the Soci6t6 de Chimle 
Physique; M. Yoisin, member of council, Socl^tf* 
de Chlmie Industrielle; and M, G<^rnrd, general 
secretary of the Socl4t(5 de Chimle Industrielle. 
Italy. Dr. O. Severinl, director of the Societh 
Generale per la Cianainlde; Dr. G. Pirelli, repre- 
senting the Societfi di Chimica Industrinleof Milan. 
United States. Dr. P. 0. Cottrell, chief metallur- 
gist, U.S. Bureau of Mines; Dr. 0. L. Parson.s, 
chief chemist, U.S. Bureau of Mines, secretary of 
the American Chemical Society; Dr. E. W. 
Washburn, professor of ceramic chemistry 
at the University of Illinois, past-chairman 
of the Division of Chemistry and Chemical 
Technology of the National Kesearch Council. 
United Kingdom. Sir William Pope, professor of 
chemistry at the University of Cambridge, chair- 
man of the Federal Council for Pure and Applied 
Chemistry; Prof. II. Louis, professor of mining at 
Armstrong College, University of Durham, presi- 
dent of the Society of Chemical Industry, Prof. 
H. B. Armstrong, past-president of the Chemical 
Society; Dr, E. F. Armstrong, vice-chairman of the 
Association of British Chemical Manufacturers; 
Mr. A. C. Chaston Chapman, past-president of the 
Society of Public Analysts; Prof, W, P. Wynne, 
professor of chemistry in the University of Shef- 
field, The following also attended by invitation : 
Dr. R. F, Ruttan, director of tlie department of 
chemistry, McGill University, Montreal, president 
of the Royal S<x‘iety of Canada, and Dr. H. 
Ilibbert from the United States. 

The proceedings of the Conference were con- 
ducted In French, M. Moureu acting as chairman, 
and M. Gdrard as secretary. AImo.st the whole 
time of the Conference was taken up In framing 
the constitution of the new body (v.i.), which is 
to be known as the " International Confederation 
of Associations for Pure aiid Applied Chemistry ” 
(Conf4d<^ration Interfiationale vies Associations de 
Chimle Pure et Appllqu^e), and in discus.sing the 
desirability of its inclusion In the scheme of organi- 
sation projected by the Conference of Scientific 
Academies. The following officers were elected for 
a term of three years ; — President, M. Moureu ; 
Vice-Presidents, M. Chavanne (Belgium), Signor 
L. Parodi Delfino, Dr. C. L. Parsons, and Sir 
William Pope; General Secretary, M. Jean G^Tard 
(40, rue des Mathurlns, Paris). 

In addition to the five countries represented as 
above it was decided to admit neutral countries 
which have not bound themselves by association 
with any other International organisation having 
similar objects. It was also agreed that the British 
Dominions and the nations signatory to the Peace 
Treaty should each have separate representa- 
tion on making application. In this connexion 
Canada and Poland have already ^gnlfled their 
adhesion. After participating In tlie^peace celebra- 
tions on July 19, many of the deleghtes journeyed 


to Brussels to take part In the 
International Research (Council, July 22 l^lng the 
date arranged for the consideration of affairs relat- 
ing to chemistry. The relationships between the 
International Research Council, the International 
Chemical Federation and the constituent members- 
of each are clearly set out in the address given 
bv Sir William Pope at the Mansion House on 
Jiilv 15 (see this issue, p. 208 x); it may be of 
Interest, however, to add that with the exception 
of Belgium, each of tlie nations at present repre- 
stmted on the International Cliemlcal Federation 
has formed a national organisation similar to our 
Federal Council for Pure and Applied (Chemistry; 
thus the United States has Instituted a Chemical 
Division of the National Research Council ; France, 
the F4d^ration Natlonale des Associations de 
Chlmie Pure et Appllqu(^; Italy, the Assoclazone 
Ita liana dl Chimica Generale cd Applicattt (see 
p. 270 n of this issue). Before adjourning, the 
Conference resolved to hold its next meeting in 
Italy, towards the middle of June, 1920. A trans- 
lation of the rules adopted and of the resolutions 
passed is given below 

RULES. 


I. The National Federations or National Councllfr 
of the Chemical Associations of Belgium, the United 
States of America, France, the United Kingdom 
of Great Britain and Ireland, and Italy agree to 
form an international association to be known as 
the International Confederation of Associations for 
l»ure and Applied Chemistry, and having as its 
obj(‘cta 

(i) To reinforce between the Allied ixoples the 
bonds of esteem and frlendslilp which have already 
been strengthened during the war. 

(il) To organise i)ermnnent co-oi)erntion between 
tlie chemical a.ssoclatlons of the different countries. 

(ill) To co-ordinate their scientific and technical 
activities. 

(iv) To contribute to the ailvaneement of 
chemistry iu all its branclu's. 

No limitation la set to the duration of the Con- 
federation. Its provisional headquarters are to ])e 
in Paris. 


II. The admi.ssIon of a country to the (’onfinlera- 
tlou is subject to ihe conditions laid down in the 
rules of the International Heseareli Council. 

Mcmbi'rshlp of a country in the Confederation 
to be effected through its National Federation or 
National Council, or In the absence of these, 
through a national association representing 
chemistry. 

III. The Confederation shall act through a 
Council assiste<I by a permanent secretarial staff 
with a Hiiecial office, the appointment of which will 
form the subject of an Inteniational agreement 
Ix'tween the constituent countries. 


IV. The annual subscription is fixed for each 
country at a rate proportional to the mimtier of its 
inhabitants, in accordance with the following 
table 



Population in million^ 
of inhshitants. 

Minimmn annual 
■ubsoription. 

Category A ... 

less than 6 

500 francs 

n B ... 

from 5 to 10 

1,000 „ 

», c ... 

from 10 to 15 

1,500 „ 

„ D ... 

from 15 to 20 

2,500 „ 

M E ... ; 

from 20 to 80 

8,500 „ 

,, F ... 

more than 80 

4,500 „ 
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Members of the Confederation are only liable 
for expenses connected with the general admlols- 
tratlon. No further expenditure can be demanded 
unless their consent thereto has previously been 
obtained. 

V. Withdrawal from the Confederation Is subject 
to two years' previous notice and to all obligations 
being fullilled. 

Membership may be determined by a majority of 
two-thirds of the members of the Council, either 
present or represented, for non-payment of the 
minimum annual suhscrIj)tIon or for a serious 
offence, the member having previously been called 
upon to furnish explanations. 

VI. The Confederation to be administered by a 
Council consisting of delegates of each of the con- 
tracting countries, the number of whom la tlxed 
according to their category as Indicated Indow : — 


Category A . . . 

Dologatefi. 

1 

„ B ... 

2 

C ... 

3 

,, D ... 

4 

„ E ... 

5 

„ F ... 

fi 


The delegates are appointed for three years by 
the Council of tlie National Federation or the 
National Council of their reBj)ective countries. One- 
third of the number shall retire annually but shall 
be eligible for re-election. 

VII. The Executive Authority of the Council 
shall consist of a president, four vice-presidents 
and a general secretary. 

The Council shall elect (by a majority) these 
ofllcers from amongst Its own niirn])er, every 
three years; they shall not be Immediately eligible 
for re-election to the same office. The president to 
be chosen from among the vice-presidents, 

VITI. The Council shall meet at least oneo a year 
on the day before the annual general meeting in 
the town where the latter Is to be held, and, in 
addition, ns often as It shall be convened by Its 
president or upon the requisition of one-fourth of 
its members. 

Th<^ Cx)uncll shall fix the date and place of meet- 
ing, draw up the budget, and decide as to expenses. 

Resolutions shall be adopted by a majority, each 
nation having the right to only one vote. 

In matters appertaining to administration and 
finance, voters .shall be given by countries, each 
nation having a number of votes equal to that of 
its delegates. Proxies may ha appointed by the 
delegates of any nation to represi'iit them and vote 
in their name. Postal votes are permissible, hut 
only on matters api)enrlng on the agenda. The 
chairman to have a casting vote. 

IX. Minutes of the meetings shall be kept. Two 
copies of these minutes shall he signed by the 
chairman and the secretaiy of the meeting. 

The permanent secretarial staff shall have the 
custody of the archives, and be entrusted with the 
execution of the resolutions adopted by the Council 
and the Executive, and In particular with the 
circulation of the agenda. 

X. The functions of the Executive shall be 

(1) To see that the niles are strictly observed; 
(2) to prepare the agenda for meetings of the 
Council; (3) to record and carry out the decisions 
of the Council; (4) tx> perform during the entire 
period elapsing between two meetings of the Coun- 
cil the necessary acts of administration and to 
report on the same In writing to the members of 
the Council; (5) to submit to the Council a draft 
yearly budget; (6) to represent the Confederation, 
or to appoint its representatives. 


XI. There shall be instituted, In addition to the 
Council, a consultative committee, consisting of as 
many sections as shall he necessary to ensure the 
complete representation of pure and applied 
chemistry In conformity with the regulations of 
the Confederation. 

XII. The annual meeting to be attendeii by mem- 
bers of Council and delegates of the various 
National Federations or National ('ounclls. 

An ordinary general meeting, to be called a Con- 
ference, shall be held at least onc(* every year, 
preferably In the locjillty where the International 
Congress of I'lire and Applied Chemistry Is held and 
at the same time. 

The Conference shall meet whenever It Is called 
by the Connell, or at the request of at least one- 
half of the members of the Confederation. 

The Conference shall receive the reix)rt8 on the 
administrative work of the Council, on the financial 
situation, and on the general position of the Con- 
federation. 

It shall adopt the accounts for the past financial 
year, as certified by an nudltor elected from out- 
side the body of the Council nnckappointed by the 
Conference of the previous year, t I t shall pass the 
estimates for the forthconilng financial year and 
dlsouss questions placed upon the agenda. 

The annual report and the accounts shall be sent 
to all the members at least three months before the 
meeting of the Annual Conference. 

The agenda of the Conference shall be drawn up 
by the Council and must Include every question 
which shall have tKM'n transmitted to it by any 
of the members' of the Confederation three months 
at least before the holding of the Conference. 

The Conference shall be served by the same secre- 
tarial staff as the Council. 

Votes on administrative and financial questions 
.shall he cast by countries, each of which shall be 
entitled to the number of votes Indicated in the 
categories si)ecified In Rule VI. 

The delegates of any country may appoint one 
or stweral proxies to repix^sent them and vote In 
their name. 

XTTI. Exp<mdIturo shall l)e authorised by the 
president and disbursed by the permanent secre- 
tary. 

The Confederation shall be representefl In all 
civil and legal proceedings by tlie permanent secre- 
tary. 

XIV. Resolutions of the Council relating to such 
purchases, exchanges, and transfer of real pro- 
lM‘rty as may l)e nwded for the accomplishment of 
the objects of the Confixleration, grant of niorigages 
on the said proi>ertlea, leases for more than J) years, 
transfers of properties and loans, must he sub- 
mitted to the Conference for approval. 

XV. Suggested alterations in the Rules may only 
be submitted to the Conference on tlu- initiative 
of the Council of the Confederation, or on the appli- 
cation of one of the constituent National Federa- 
tions or National Councils. 

The proposals for alteration shall ai)penr on the 
agenda of the Conference provided they have been 
r(KX‘lved In writing at the office of the Confedera- 
tion at least three months previously. 

Votes shall be taken by countries. 

Postal votes to be allowed In tbls case. 

The Rules can only be altered by a majority of 
two-thirds of the votes cast. 

XVI. In the event of the Conference being con- 
vened to decide upon the dissolution of the Con- 
federation, special notices to that effect shall be 
sent three months In advance; and at least three- 
Quarters of the members of the Confederation or 
their proxies must be preset. 
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If Alls inoporllon is not reached, the Conference 
shall be adjourned for not less than six months, 
when the decision of the adjourned meeting shall 
be operative, irrcsiHVtive of the number of mem- 
bers jiresent. 

In any case, dissolution can only b(‘ resolved upon 
by a majority of two-thirds of the votes cast. 

XVII. In tl»e ev('iit of dissolution the Conference 
shall appoint one or more trustees to li<iui<late tlie 
property of the ConfiHleration : an<l any surplus 
assets shall Ih‘ given to an InltTuational institution. 

XVllI. In the in(er]>retat ion of lliese Unles llm 
French text siiall l*e ant Imritat ive. 

7’f'.s‘o/a/ioas. 

The International Confederation of Assoeiations 
f»>r Pure and Apjilled ( 'iieinlstry, mc‘i*ting in eon- 
ference in London from July 14 to IS, Ihih, her(‘hy 
records the following opinions 

1. That the (^mfederat ion slionhl he iuelnd(‘d 
in the scheme of organisation conitoniJated by tiie 
Conference of Scienlllic Aeadeinles. with autono- 
mous jMiwers, a.s tl»e Cluanical Section of tiic Iiit<‘r- 
uatioiial Researcli (\uincll. 

2. Thai II shall conslilutc “Tlic International 
Coiumitt(‘c of Clnunistry.*’ 

*1. That th(‘ various national delegates reiuvsenl- 
ing chemistry at the meeting of tlm International 
R(‘s<*aroh Council sliall i)e appfdnhal by the same 
National lA'deralion wlileh appoints tlie delegates 
to the Confed('r;il ion. 

\, That llie otlj<‘ers of the jn'esenl Confederation 
he. (‘it officio, ollleers of the Clieinical Section of 
the International Resf*urch Council. 

;'i Hi ♦ 

M. .lean (lerard, writing from Itrussidson July 21. 
states tlml, in order to sjitisfy the re(|niremenls (d’ 
tlie Inlornallonal Organisation of S<-Umtill<* 
Academies, slight altiu'ations in tlie form of some 
of the Rules adopted by the London Conferences ■ 
W(‘r(? made hy the delegates ai>i)oint(*d to repri'sent ' 
it at the Brussels Coiifereiicc: that the m<»<lin<‘d 
Rules (iis given above) were approved hy the i 
Organisation; and that the ('oiifederatlou has Jxmmi i 
Jidinittial to tlu‘ international Ut'seareh Council as 
the (Mnunical Section, in accordance with ResoUi- ; 
lion 1 above. 


POWER ALCOHOL. 


The Rei>orl of liie In((‘r-l)eparl mental ('onunlllee 
oil the prodintion and ntilisatiem of alcoliol for 
power and tract ion purpo.ses marks a far n-acliing 
and welcome inivanci* lii OoviTunimil eiiteriulse. 
Comparatively few of the public rcali.se how ini- 
IKirtaiit lower alcohol will iKM-ome In the future if 
rapid transport, whethi'r by land, sea or air. is to 
be developed to the extent which recmit achieve- 
ments have made j)rol)ahl('. Tin* known oil siip- 
jilles of th(‘ world are estimated to last only a 
limited l>erlod, and even if productive new lields j 
are discoviTed (here still reiiinins Un‘ need of pro- , 
viding alternative sujiplies of motor fuels derived | 
from new raw iiiaterials. The fundamental fact 
that the vegetable raw matorials from which alcohol ! 
can be manufactured are Iwing coiiliimally re- j 
newed and are callable of great, (‘xpansioii makes j 
alcohol motor find tlie ideal for the future, and 
any State whlcli neglects to encourage and to pre- 
pare for its application to these purposes is 
ignoring the best interests of its citizens. 

The problem is far too big to lie undertaken by 
private enterprl.s^*, and we the^fore welcome the 
recommendation that the time has come for the 


Government to ensure close investigation of the 
questions of production and ntllisalion, in all their 
branches, of alcohol for power tuul traction luir- 

IKISCS. 

It is tile question of production and I lie restric- 
tions governing utilisation which arc of greatest 
I interest, to the industrial chemist. Tlie oiith't for 
I aleoliol in tlie eheinienl and allied industries is very 
j large were it not for tlie many restrictions govern- 
I lug its use. It is until inkahle Unit llu' use of 
aleoliol for power purposes will In* jiermitled on 
Ixdter terms than are allowiMl to llie eheinleal 
industry. How onerous are the restrict ions at 
present n'gulating tlie use of aleoliol may lie seen 
from llie emphalle reeonimeiidatlons for tlieir 
aliolllion eoni allied in the Report, 
j Obviously, power alcohol must be made unlit for 
I human eonsuinption and ]>roof against illicit pmiti- 
j eat km to render it jK)t able, iiie present denaturing 
; iiroeess is V(‘ry costly, adding as mueli as t>d. to 
j tlie priet' per galliui, and it is suggested that tlie 
j ju’oportioii of wood naplilha, tin? principal 
I donaturant, should he ri‘duccd as much as ixissihlc. 

I Tliis was don{‘ during the war owing to the sliortagc 
i of wood s]»irit Aviihout detriment to tlic Stale, and 
j it is a source of great. Iiardshli) to many industries, 
in particular Die i)hologra]>liie, that a return has 
since inadi; to tlie pre-war praetieo. 

'rin» Commit t('e suggests that pidrol, benzol or 
' oilier naus(‘oiis snl)staiiees sii]>pl(‘meiited by a small 
i quantity of metliyl violet sliouid l>e used, and that 
every efiort siionld hv made to jirovlih* alternative 
; ilenal nrants -for (‘xampU‘ forma Ideliyde, pyridine 
: and tobaeeo oil the rinploynKuil of whieli will Im* 
elleclive in llie sinallest iKissilde quantities. Bower 
: aleoliol iniisl he denatured at the lowest ixissihle 
cHist per gallon comi»allhle with the protection of 
file r(‘vciini‘. 

Greater faialities are required to jXH’uilt the 
necessary volumelrie inixiug.s during denaturing ; 
traiisixirtal ion l>y rail or road in tank wagons 
instead of in barrels or small containers must be 
allowed. It must be ma(U‘ i><>ssii>le to ship power 
aleoliol in tank steamers and to handle and store 
it in Imlk at the [xirts of arrival. Generally, the 
l>resent. restrictions coiieeriiing its niaiuifaetnre. 
storage, transjiort and <llstrihnl ion will have 
to tM‘ largely removed if powor alcohol Is to 
he handli'd oliciply and expeditiously in large 
<iuantilies. 

Nerdless to say t h(‘ Committee advocates lhi‘ j>ro- 
i dnetion and imi>orlation of iKJwer alcohol fri'c of 
1 iliity. 

; Al<‘olnd may he ju’odneed from vegetable .‘-ouree.s 
i or hy synliu‘lie ]>roeesses. Potable al<‘olK»l has In 
I hr jiasi lirmi ])rodnrr<l from foods! nil's Iml with 
thr prrvaillng world sliortagi* th(‘se will lie far 
too rrstly to serve as raw materials for power 
alcohol. As vegetable* growth Is <leiH‘n(lt*nt on 
anijde* sunshine and suilahle temperature, Its 
(‘eonuinienl prodneliem can only hi* effeeteil in 
tropical and snietropieal regions from such 
materials as molasses and iiiilekly grown sugar or 
stari'li-eontalning products. Si>eeial attention Is 
direeli'd to tin* tloweis of tin* innlimi five (Itiinsia 
hiiifoliu) in India as ji source of aleoliol. 

Wood and wood jailp lyes and ])o.ssihly peat may 
jierliaps serve as sonre(*s of ferinentalde material 
after hydrolysis, and .syslmnaile ri‘seareli into llie.se 
questions is desirable. 

Tile only syiitlietie prodnetlon considered hy the 
(Vmimittce is that from etliylene dmdved from coal 
and coke-oven gases, and it is I'onsidered that a 
large potential source of jKiwer aleoliol is thus 
available, but much further researcli is required, 
particularly as regards tbe catalytic conversion of 
the ethylene into alcohol before definite figures as 
to cost can I>e given. No mention is made of the 
production of alcohol from acetylene derived from 
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carbide; this is a woll-oalablislie<l technical pro- 
cess and given cheap carbide should compete favoni 
ably as regards cost. 

Tt is of course essiuilial that the price of power 
alcohol must be such as to enable It to coiniKde with 
IKdrol and to ensure cheap transport, which is 
nnu'e than ever necessary now that our railways 
under State control havt^ failed to cojk' with the 
national t raffle. 

The Commit lee urg(‘S the Government to establish 
forthwith an organisation to initiate and suimt- 
vise oxiHirimental and i)ractienl development work 
on the production and utilisation of power alcohol, 
and it Is to be hoi)ed that effi'ct will bf‘ given to 
this recommendation without delay. The diminish- 
ing supply of coal in this country makes it urgent 
tliat stejis shall Ix^ taken to supideinent it by other 
fuel, and if the nation can applaml the exi>endl- 
ture of a million ixmnds to searcli for oil under 
Britain it should lx‘ eager to exjxuid a like sum on 
the development of jiowcu' alcohol. 

A full abstract of the aiMw^ared in our 

last issue (.Tuly 1.1, p. 210 Ri. 


LECTURES AT THE BRITISH 
SCIENTIFIC PRODUCTS EXHIBITION. | 


On .luly 7, Sir William TiMen gave an address oii 
•* Ghemistry in Reconstruction.” 

A visitor to the exhibition could jiot fall to e\- 
porlenc(* the comforting c<mviction that British 
chemical manufacturei's are now (piite ca])abl(‘ of ! 
holding their own in regard to variety and (piallty | 
of i>ro(tuctH. They will undoubtedly lx* abl(‘ t(» i 
supi)ly this country with drugs, dyes and otlnu' j 
nec(‘ssaries so long as they contlmu' to exhibit the ' 
same skill, eiuugy and resour(‘(‘ \vhich has Ixxm ■ 
gradually d('v<‘loped during the last five years an<l : 
provid('d they continue to ri'celve for a time ade- I 
ipiale protection from fon'ign imports. With n‘gar<l ' 
to trade outside* the United King<lom it is too .soon i 
to indulge freely in optimism. In a recent speech 1 
the Prime Mlnist(‘r pointed to tin* condition of 1 
G(‘r;'t ill territory, whl<*h has not lu'cn <lamage<l 
or disiiirbed to any apj»re(-iable (*vt('nt by the opera 
tlous of the war, and which rtdains tin* famous ; 
<*hemical ('stabli.shinent s with i)lant and machinery 
in working order, ami <*V(‘n extemh'd by material : 
sfokuj from Belgian and French factories. More- ■ 
over, G(‘rmany has the .s(*rvic(*s of a very large body 
of te<'hnical chemists of great, skill and experlenct*. ; 
and she will naturally make greater efTorts than i 
ever to penetrate Into foreign markets. Then then* i 
Is Swlt7,<*rland with good s<'bools of chemi.stry and ' 
an already establislu'd ch(*mical industry. During I 
rc'cent y(*ars the TTniti*d Stati's has vastly extended j 
tin* (‘hemical departments of Its universities ami | 
technical schools, and pul up much m*w capital for ! 
the development of chemical manufactures. .Ta])an. i 
.also with a well-e(juipped university, many natural j 
products, and cheap labour will certainlv aj)iH*nr 
In the held. 

All these will undouht(*dly prove very formidable 
competitors in tin* race in which the British chemist 
will have to enter. Tn this country also there is 
still a great deficiency in the number of well- 
(piallfied chemists availabk* for the servl»*e of In- 
dustry. The manufacturer bus, too long be<*n satis 
fl(*d with the s(*rvices of the laboratory boy. who 
can be tnught to perform routine testing without 
any knowledge of more than file most elementary 
chemical principles. We require a large number of 
well-o<l lion ted men equipped wltli the fullest possible 
knowledge of modern chemistry In every bra neb. 
Referring to the problem of converting the academic 
Into the industrial cheiidst, filr W. Tllden said 
there can be little doubt that this Is best accom- 


266 r 


pushed in the works, and In the bmg run manufac- 
turers will find It pay best to employ the acjulemic 
chemist thoroughly drilled In the practice of analy- 
sis and well acquainted with all the methoils of 
re.s«*arch, wiio must be assumed also to jmsst'ss 
common sense, and give him time and facilities for 
lM*(*onilng acquainted with eonstruetlve materials 
and that amount of elementary engineering wiileh 
is r<Miiiisite for bis work. 

Oik* great feature of modern ebemical manufac- 
tnrt* is the production by synthetic processes of 
eiunpounds which hitherto have lxK*n obtained from 
natural aourc<*s. Of these the most remarkable is 
the production of ammonia from hydrogen and 
atnK)si»heric nitrogen, which notwithstanding 
pliyslcal difflcnltles is likely to proceed on a very 
I Iaig(* scale. Another case of a different kind Is 
I the production of rnhlxT which' has heen going on 
i In Geianany during the war. Then* can lx* no doubt 
j tlijit in a few years this substance will apix‘ar on 
I the market, provided the Initial material, at present 
I acel<me, Is available at a suffleiently cheap rate. 
Synllietii* rubber now obtainable in the lalxiratory 
('osts about tw'<*nty times as nui|]i as the natural 
arthli* from tin* plantation. ^ 


In bis lecture on “Coal I'ouscrvatlon,” on 
.Inly 11, Prof. II. K. .Vrin, strong urged that the 
problems of coal shonld Im* treated comprobonsively 
without further delay, so that the issues may be 
properly eousi<Iere<l and a scheme worked out in 
which all interests are taken into account and the 
gencr.-il r(‘(p]ir(*iLients of the public fully met. The 
mere jirovisloii of a limited numlx'r of large central 
power stations fore.shii (lowed in tin* Electricity 
Sniqdy Bill will not alone siifflcx*. Ik* considers. 

Two main ohje(‘ts sliould lx* kcjti in view'.* — 
(1) 'Phe due utilisation of every product that can 
Ik* ecoiKuuically extracted from (oal; (2| The pro- 
vision of a smokel(*ss solid fm*! for ]>uhlic use, so 
as to abolish the sna^k** nuisaiiee. In the not dis- 
tant fulnn* gas should lx* all hut entirely suiqdanted 
as a lighting agent hy eleetrielty ; and the gas that 
is required for lK*ating purposes should lx* obtain- 
able .as a by-product: the piaMluellou of gaseous 
fiK'l. tliat is to .say. shonld no longer lx* in the 
hands of a sep.'irate industry. 

The earhoid Silt ion of coal caniud lx* t reated 
UK'ivIy from the (‘conomh* standpoint. In view of 
the prospective world-short agt* of petroleum, it will 
lx* crimin.il folly if we fail to product* all the oil 
fuel that can lx* ohtaiiu*d hy sulijecting our supplies 
<d’ hitumluoiis coal to a jin'limiuary (list illathni at 
a relatively low' Icmperatun*. 

Ill th(‘ .selK*me laid down in tin* lecture, it Is 
eout(*mplat(*d tliat the supply of raw* cixil would lx? 
confined to certain centres governing selected areas: 
;is soon as such centres wi'n* brought into effi^c- 
tlve action, the use of raw' hltuminous coal in their 
.in*a.s shonld Ik* forl)idd(*n. I'he (*oal would first 
Ik^ carhoiiiscd at tin* centre in sucli manner that 
the maximum yield of by-pnxlucts, gaseous and 
Ihinid, would lx* .secured. log(‘ther with a residue 
which could lx* In part supplied for domestic or 
m.-iinifaclurers’ use and iu part us(*d at the centre 
in generating eletdrlc pow’t‘r, preferably after gasi- 
fication in a producer In order to r(‘cover the nitro- 
gen as ammonia. Domestic luxxls would lx* best 
met hy carbonising a certain proiiortion of coal 
of siiecial quality, so as to pnxlnce a standard 
smok(‘less fuel containing a miniinnm proportion 
of ash; coal of low'er gnide w'oiild l>e used for 
ix>wer purposes. Each centre w'oiild lx* the local 
source of supply for every kind of fuel, as well 
ns of electric power. That great e<*onomy must be 
elfectetl in onr use of coni has long been clear. If 
only on the grounds of the prosjxictlve exhaustion 
of our suptilles. The sudden rise In price has 
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ow created a situation so full of peril that action 
annot any longer be stayed. A fusion of the 
aterests must therefore be enforced, so as to get 
Id of all unnecessary charges ; and clliclency must 
e aimed at In every direction. 

It Is recognised that the position in which the 
:as industry is placed is one of i)eculiar difficulty, 
["he gas companies can no longer allord to pursue 
heir antiquated methods end continue to manu- 
acture gas by merely healing coal; the quantity 
►f coal required for the i)i]ri)Ose would he too great 
ind the coke produced would not be suitable for 
lomestic use. The change foreshadowed In the 
echnical press would involve the production of 
L very weak gas which, in the opinion of the 
ecturer, would be unsuitable for domestic usi^. 
iut if the rich ga.s obUiined in carlwnislng the 
arge quantities of coal dealt with at each of the 
^iiitres advocated were to form the basis of the 
lupply, it would be iK)ssible to dilute this to no 
nconslderablc extent and yet supply a gaseous fuel 
)f suiKirior calorilic ix>wer really suitable for use 
n gas stoves. 

In this connexion, reference was made to the 
'ecent report to the Board of Trade by the Fuel 
Research Board on Gas Standards; this is inis- 
eadiJig, ns no account is paid in it to quality, 
ixcept as defined by calorific power. It may be 
luestioned whether the Committee wore a c'omiK^- 
;ent l>ody to deal with so complex a problem. 

Reference was also made to the indubitable 
mpcriority of the open tin of solid fuel to the gas 
ire. Prof. Bone, In the subsequent discussion, 
ilso laid emphasis on this point. 


THE ASSOCIATION OF BRITISH 
CHEMICAL MANUFACTURERS. 


The third annual me(‘ting of the A.ssociation was 
Held in the rooms of the Chemical Sm-iety at 
Burlington House on July 10, and was followed in 
lIip evening hy a dinner at I’rlnces’ Hotel. 

In his siK^ech at the annual meeting, the chalr- 
mnu, Mr. R. G. Perry, descrlbt'd at length the 
useful work which had IxMen done by the A.ssociation 
during the past year in consolidating the industry 
and strengthening the j)Osltion of its various 
branches (see this J., 1010, 2 r» 2 u). He pointed out 
that we are only on the threshold of a great dye 
Industry in this count ry» and this question had 
engaged the close attention of the Council. The 
Association has Ikhmi recognised hy the Board of 
Trade, and Dr. A. and the General Manager, 
Mr. 'V\'oolC(X*k, havo acted as members of the Traile 
and Licensing Committee. In addition Ix>rd 
Moulton, who is honorary president of the Asso- 
ciation, has accepted the ehalnnnnship of British 
Dyestuffs CorrK)ratlon. Closc> attention has been 
given to parliaruentary legislation In so far as it 
affects chemical Industry, and esi)ecial considera- 
tion has been devoted to patent law and traffic 
liroblems. A strong (Commission of the Association, 
representative of all braiiclies of the industry, has 
recently made a comprehensive report on Its visit, 
under Government auspices, to the chemical fac- 
tories In the occupied area of Germany. It Is 
worthy of note that during the year an “ 
coTdUila has lx*en established b<'twecn the Untlsh 
and French chemical Industries, and collaboration 
between the two should be to their mutual advan- 
tage. After touching on many matters of domestic 
Interest the chairman stated that he was (^lled 
upon to give evidence I)efore the recent Coal Com- 
mission and to give his views on the control of 
X>rodtictive operations by Public l^artments (this 
J., 1910, 175 b). ^ ^ ^ 

In the discussion which followed appreciation 


was expressed of the work done by the Ouncll, 
and it is evident that the chemical industry has 
derived great benefit from the activities of the 
Association since its formation in lOlC. 

In the evening a distinguished and representative 
gathering dined at Princes’ Hotel, and among the 
guests of the Association were Gen. Sir Wm. 
Blrdwood, Sir J. J. Dobbie, the Earl of Dunmore, 
Mr. T. G. Feasey, Lord Glencouner, General 
Hartley, Mr. J. Fltzallan Hoi)e, Sir Herbert Jack- 
son, Sir Evan Jones, Mr. F. G. Kellaway, Sir A. 
Steel Maitland, the Rt. Hon. Sir Alfred Mond, the 
Rt. Hon. Lord Moulton, and Mr. R. T. Nugent. The 
toast of “ H.M. Ministers ” was proposed by Lord 
Moulton and responded to by Sir Alfred Mond. 
Ix)rd Moulton expressed the great anxiety he had 
experienced in the early days of the war at the lack 
of imi)ortnnt chemical industries vitally necessjiiT 
to siive this country from defeat and wondered to 
what extent the nation realised the imix)rtaiiec ot 
chemical industry. In proposing the toast of * The 
Assoc-lat ion,” Mr. F. G. Kellaway enlarged upon the 
remarkable achievements of British chemists and 
the great part played by the Industry as a whole. 
The toast was resi>ondod to by Mr. Max Muspratt. 
Dr C. ("ari)enter, vice-president of the Association, 
gjive the toast of “ Our Guests,” which was replied 
to by the Earl of Dunmore and General Blrdwood. 
The Voast of ” The (^hairman ” was proposcnl by Sir 
1 Hnm and briefly acknowledged. 


CHEMICAL STANDARDS. 

By invitation of the Council of the Institute of 
qiemistrv, a Conference was held on June to 
;>nsider the advisability of making provision foi 
he preparation and issue of authoritative samples 
)f clu‘mlcal snbslam^es, metals, etc., of a^ertainecl 
composition. The Conference was attended by re-, 
>re. 4 ntatlves of the following public bodies . -Ihe 
Federal Connell for Pure and Applied Chemistry, 
:he Chemical Society, the Society of \ 
liistry, the Society of Public Analysis, the Institute 
)f Metals, with the Standards ( ommittee tht 
Institute of Choudstry. The conclusions arrived at 

That the provision of standard chemical sub- 
Blnuces was desirable, for tiie general use of both 
Liiemisls in practice and students. ^ , 

That having regard to the fact that such standards 
c<mld not b(‘ provided without reference to methods 
of analysis, t he scheme should not aim at restricting 
Hie choice of methods, but iilways to their revision 
and Improvement, thereby dlmlnlshlnK the chnnees 
of illscrepancy In results. Incidentally, by this 
means, scieiKH- will be advanced and accuracy more 

ircnerallv attained. . i i 

That ‘in view of the importance of analysis In 
carrying out the sclieme, the whole 
be referred in the first i)lace to the boclety of I ublic 
Analysts, with a suggestion that the Society 
form a Special Committee on which representatives 
of llie allied Bodies should be co-opted. 

That the Society be asked to frame a scheme for 
the consideration of the Federal Council for 
and Applied Chemistry, reporting on Its practic- 
ability, the cost of the investigations Involved and 
the organisation generally. .... 4 ^ 4 . 

That ultimately the scheme be submitted to the 
Department of Scientific and Industrial Re^arch 
and. if necessary, the support of the Conjoint Board 
of Scientific Societies should be asked to secure the 
co-operation of the Government in its fulfilment. 

That, in the event of the Government placing t^ 
matter under official control, provision should he 
made for the co-operation In the scheme 
cognised Bodies con(?^med with chemistry and their 
resnectlire members. 
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MEETINGS OF OTHER SOCIETIES. 


THE FARADAY SOCIETY. 

The first paper presented at the meeting held on 
July 14 (Professor A. W. Porter In the chair) dealt 
with the application of magnetic tests to determine 
hardness in steels, and described a method of 
measuring the so-called “ magnetic hardness.” The 
author— Mr. L. A. Wild— claims that while the 
method will not measure every sort of hardness, 

.... it is of very great utility for the investiga- 
tion of heat treatment problems.” In the diseussion 
which followed several si)eakers, including Dr. J. A. 
llarker, criticised the definitions which the author 
had given of certain already well-defined processes, 
such as normalising, annealing, etc.' 

A pai>er on “The Disappearing Filament Type of 
Optical Pyrometer,” by Mr. Forsythe, was commu- 
nicated by Dr. Ezer Griffiths. In this type of Instru- 
ment a small tungsten- or carbon-filament lamp is 
mounted in the focus of the eyepiece of a telescope 
which is sighted on to the object whose temi)erature 
is required. The current through this lamp is varied 
until the filament just dlsapiKiars against the hack- 
ground. The current is a function of the tempera- 
ture required. The paper goes very thoroughly into 
the theory of the instrument and its adjuncts, the 
methods of calibration, the various errors which 
may arise and the accuracy attainable. 

Prof. K. Honda and Mr. H. Takagi con- 
tributed a paper “On a Theory of Invar.” The 
fact that Invar has no thermal expansion at ordinary 
temixiratures is explained on the ground that the 
addition of 35-4 per cent, of ni(!kel lowers the tein- 
IK'rature of the A3 transformation to the vicinity of 
room temperature. It is known that at this point 
the slop(i of the volume change curve is at a mini- 
mum, the melal expanding with ris(* of tc'mrHU’ature 
up to this point and then cont racting. 

Mr. E. A. Ashcroft described certain alloys of 
lead and magnesium which have the proi>erty of 
absorbing oxygen in the i)resence of waiter vapour, 
'^riie alloys possessing this property contain between 
50 per cent, and 95 per cent, of lead. In the dis- 
ci sslon it W'as suggested that the efi'eet was pro- 
bably an electrolytic one. Various speakers sug- 
gest'd different uses for the alloy, one Ixdng the 
manufacture of argon by the absorption of oxygen 
prepared from air and another was to keep a cerbiln 
amount of the alloy In the gas bags of alnships In 
order to prevent the hydrogen from becoming seri- 
ously contjiminated with oxygen. 

Other papers were (1) “ The ^lechaulsm of the 
Surface Phenomena of Flotation,” by I. T^angmuir; 
(2) “ The Electrolysis of Solutions of Sodium 
Nitrate using a Silver Anode,” by F. IT. .Teff- 
erey; and (3) “ On the Equation for the ('hemical 
Equilibrium of Homogeneous Mixtures, Part I.,” 
by Prof. Porter. A good discussion followtHl the 
reading of the first of these pai)ors, reference l}elng 
made, amongst other things, to the amazingly small 
quantity of oil — tablespoons in tons of water — 
required to produce flotation. Prof. Porter’s paper 
was taken as read. 


OIL AND COLOUR CHEMISTS’ ASSOCIATION. 

A paper on “ The Measurement of Temperature,” 
with special reference to the needs of manufac- 
turers of paints and varnishes, was read by Mr. 
R. S. Whipple before this Association on July 10. 
After dealing with the general subject of thermo- 
metry and pyrometry, the author summarlseil the 
practical considerations underlying temperature 
measurement in oil and colour works as follows 

In the laboratory nothing can exceed the con- 
venience of the mercury-in-glass thermometer for 
temperatures up to 800® or even 400® 0., but in 
the works, for temperature^ up to 800® 0., the 


mercury^n-steel thermometer is to be preferred 
For this purpose the steel tube must be protecteii 
by means of lead covering. As comparatively long 
capillaries may be used with these instruments, 
there is no difficulty in fixing the bulb into a vat, 
and the reading part of the instniment several 
feet away from it. 

In many processes, such as the manufacture of 
varnishes and in the preliminary preparation of 
linsQfcd and other oils, the reading of tempera- 
tures up to 300*^ or 100° C. is lH*st i>erformed with 
either resistance or thermo-electric thermometers. 
For taking the temi)erature of a group of pans or 
vats it is generally advisable to Instal a switch- 
board so that any one of several thermometers 
can be read on the one galvanometer. If an open 
temperature scale Is required, then a resistance 
thermometer should be employed, but if the ther- * 
mometer is to he taken in and out of the vessels 
continually it is preferable to use a thermo-couple. 

A couple is more robust than a resistance thermo- 
meter and is more easily renewed. Thermo- 
couples should lx? employed for temiK^ratures 
Ix'.tween 800° and 1000^ C., e.//., in the manufac- 
ture* of litharge. For t«ini)erai^re8 not exceeding 
900° C. some of the protocteil basc^ metal thermo- 
coui>les, such as Hoskins nickel -chrome, or the 
Titan couple may be used. For temperatures above 
1000° C. It is advisable to employ platinum-rhodium 
couples. In the frit furnaces either radiation or 
optical pyrometers should be? used. The decision 
as to which tyfx? of pyrometer should be used 
deixmds very much on the class of labour working 
with the pyrometer. If the tomiHiraturcs are to 
be* rcaei and not iwordod, and if a fairly skllletl 
observer Is to use the instrument, then an optical 
pyrometer should lx? em])loyed. If, on (he other 
hand, an untrained ol>server is to take the tem- 
peratures. a Fe.Vy radiation pyrometer should 
he used. The F^^ry instrument has also the advan- 
tage that a rex'ord of the temi)t‘ralure*s can be taken 
wiihoiit serious difficulty. 


LEGAL INTELLIGENCE. 


Acclicatiox for Licence to use Enemy Patent. 

In the Patents Court on .July 10 an application 
was made by the Citex Fire Extinguishing Co., Ltd., 
of Loudon, for a licence to use German patent 
10080/1908, In the name of Koemer, for the produc- 
tion of carbon dioxide for use in fiiv-extinguishlng 
apparatus. The patent claimed the use of a solu- 
tion of ixdasslum carbonate (IM^) — 98 per cent, purity) 
for the production of tlie carbon dioxide rc'quireil. 

The secretary of the applicant company said that 
It had been manufacturing the chemical charge 
continuously for several years; originally it had 
an arrangement with the patentee, although this 
had not been registered, and the company had to 
pay the patent renewal fees and a royalty of Is. on 
each cartridge, which sold at about 8.v. 

The Comptroller of Patents said that application 
should have lH*en made i)revlously. It was debat- 
able whether the arrangement six*clfied was a valid 
one. The secri'tary said that, the royalties were 
emlited to the patentw, and that (ho company did 
not want to pay anything unnecessarily. The 
Comptroller said this might be a question under 
the Peace Treaty, and would lx* raised afterwards, 
lie would recommend the grant of the licence by 
the Board of Trade. 


Corrigenda.— In the issue of June 16, p. 20*2 b, 
col. 1, line 35, read “ eventually became,” in lieu 
of ** on coming to Canada acted as in the Issue 
of July 16, p. 266 R, under “Import Lioences,” 
line 4, read “ barytes ” in lieu of ** p.vritefli.” 
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NEWS AND NOTES. ^ 


CANADA. 

Production of Helium in Alberta.-- AH i r stn'or.»l 
years’ exporimeiU.U work at Calgary, a plant has 
been erected in that eily for the si‘pnratlon of 
helium from the natunil gas of the Alb(‘rln fiehls: 
its capacity is ir>,000 <*ub. ft. per 21 hours an^ the 
cost of production is (‘slimated at 24 Cfuu.s per 
ft __((>//. rnint (nid Ihiu; ]\rp., J imr ‘10, 1010.) 

SOUTH .VFUICA. 

The Natal Cane Sugar Industry. -The Natal sugar 
industry made .a iH>or start owing to lack of sulll- 
cient capital and adequate technical exiau-nmce. At 
the present time, howevtn*, the majority of the :r> 
(HMitral factories Is furnislMMl with up-to-date 
mttchinery and many are capable of crushing 2(M) — 
.*100 tons of cjuie |H‘r half-shift of 12 hours. The 
<*ane rii)ens about 21 months after planting, w'hich 
takes place lx‘tween SeiUemlKU* and NovemlK^r. 
Three croi)S are generally taken. On fertile land 
the tirst (U’op is calcul.‘ile<l to givt‘ at least 3-1 Ions 
of sugar iH‘r .acre, and sticeeeding crops not less 
than l.i Ions. Natal is now' able to meet almost 
entindy Ihe sugar r^Mpiirenuaits of the South 
African Union. ’Phe total production h.as, in ii'cent 
years, been (tons) : — lOOS, .‘la.OOO; P.)l.*{, Of), 000; 1017, 
114,000; and lOls. lUl.tMlO. Owing to nion* stringent 
immigration laws Imliiin labourers .an* being re- 
I)lace(l by the less ivli.able Kaffirs. Although the 
prodnetlon of sugar is Incii'asing and pric(‘s are 
rising, there lias Ixuai .a fe<‘ling of unrest on the 
South African sugar market owing to lli(‘ possibility 
of Mauritius making an aflemjit to Hood the S<Mitli 
African market with tlO.OtM) tons of sugar which has 
iKvn left on liand r)W’ing to w'aiit of siiipping for 
export. 

AUSTRALIA. 

Mining in South Australia. - Marked aetivlty is 
iH'liig shown in mining oijeratlons in Sotilli Aus- 
tralia; the production for lOlS, valued at £l,15l,10s, 
nearly equals tliat of 1017 .and compares with <an 
output 10 years .ago valmal at £412..’{!H1. The vaiiu' 
of the mangane.se ore r.als<‘d in P.^IS (£17.000) w.as 
ten times that of 1017. oiIut valiu's for 101S .are : 
Copper, £82S,rM0; ironstone, £277,270; .s.alt, £177, OMS; 
limestone, £34,81,4; gypsum, £28,012; Hint, fll,81i); 
pho.sphale, £10,77."i; silver-lead ore, flO.lOU Some 
rich cop])er on; discovcrerl near Rroken Hill yiel(l<‘d 
copper valued at £8.‘)‘.) from 3.‘ll tons, ,aft<‘r <leduci- 
Ing 20^. a unit for freight ami suadting charges. — 
{H(l. of Trade ./., July 3, 1010.) 

(J lire n stand. 

Manufacture of Roofing Tiles.- -ddie inannfacture of 
rooting tiles, a < omparat ivady new iiidusti'y to 
Australia, has bam extended to Queensland, a 
W'orks having recently be<*n est.abli.slied at River 
view by the Terra Coll.a Rooting Co. Tdd. TIm^ 
texture of the tiles, now' Ixdiig nia«Ie In small 
<iuantities, is conshhua'd to be equal to, and the 
manufacture In om‘ res[)eet (harder burnt) superior 
to, the previously imported article; they are con 
sidered to be especially adjtpled lo Qiuvnsland, i.r., 
they are hard, inedlutii coloured, .strong, and i>ro- 
vided with the standard grooves and lip.s that 
have proved so etlicient In the past. Tests warrant 
the belief th.at Hie Queensland tile will keep its 
original colour. With the dellvei*y of modern 
machinery it is exjxsded that employment will Ik' 
found for a consklerabk* number of hand.s. — (Indus- 
trial Australian, Frh. 1.4, 1911).) 

Flax Cultivation. — The Queensland Department of 
Agriculture Is making inquiries^^lth a view lo 
securing supplies of flux seed (linseed) for pro- 


' sixictive Queensland growers. The (Commonwealth 
' Flax Industry Commit tet‘ emphasises the fact that 
i the production of Hbre flax requires a rainfall of 
! .at least 30 in. per jinmim, with regular Incidence, 

I :» moist spring, and preferably cloudy skies— coii- 
i «litlons wHdeh an* mot with In parts of Tasmania, 

! Victoria, and New' South Wales. For the present 
I (he supplies of seed will Ik; required for these 
I States. The ('’ominlttee has recommended that 
! exjK‘rlmental plots be established in districts In 
j (Queensland, wdiere the above climatic conditions 
prevail, and that, should the re.su It of the exiKU’l- 
meiHs be satisfactory, it may warrant the oulti- 
; vat Ion next year of rtbre flax In (Queensland on a 
j commercial basis, t'onsbloratlon is being given by 
; Ihe ('oinmltt«<^ lo tlie sui)ply of {Industrial 

Australian, Frh. 20, 1019.) 

! NFW /FA LAND, 

i State Forestry. The report on Stale Forestry in 
Ntwv Zealand for Ihe year 1917—1918 deals wllh ihe 
forest situation in the Dominion under Part 1. — 
“ Slate Nurseries and Plantallons ” and Part IL — 
“ Nativ(' Forests.” 

I In Part L It is showm tliat during the year 
! H..S22,700 tre(‘S were raised at St.ate inirserh's. 

! 4.72.7,547 wc'r(‘ sent out lo planlations, and 5.‘10,4.5S 
I to outside lands. The lotal area planted iluring 
' I be year w'as 2i>53 acres, making the tot.al ar(‘ii 
I nmler plantation 32,045 acres, 
i In Part 11. the output of native limber from Uie 
i Dominion sawmills Is given as ai)i)roximaU‘ly 
, 247,t)8O,000 super, feet, or 104, .520, 000 super, fet't 
Ics.s tliaii for ll)<‘ pi'eceding year. This output 
ineindcs 20,890, .’1.59 sn]>er. feej of native kauri an<l 
I l.tmO.OOO s»ii»cr. U'ot of Fiuus insif/nis and 
' cncalyptns linilter growi) by planting. Tin* exjiort 
of J).a1iv«" linjber an)onnl(‘(l to 70.7i7,7.‘>7 super. f(‘et 
jind I lie jmiiort of <“Xotic limber to 12,804,30*1 sup4‘r. 

I PmM.— ( \ustr(iJian Forestry Journal, Jan., 1919.) 

UNTTFD S'FATFS. 

Standardisation of Dyes, etc. Oiu' of llu> New York 
labondories is initialing exhaisivi' woi'k in sl;ni- 
: (lard dy(‘ l(‘sls, I la; s(U’vic(‘ being ]tarl ieiiiarly nse- 
' fill in e\iM)rt ti-arle. Tli(> yarn dyed will) the sample 
i Is sent to llu‘ i)urcb;)ser willi a eci’liticate on wbieh 
; jli(‘ iiK'lliod of d.v(‘ing is deserilu'd, .and the d>(‘ is 

■ sld]»|HMl dinaa from the t(‘sling lalioratory aft('r 
i sampling, it s(‘(ans evident tb.al under sueb con- 

■ dilions I1 m‘ export of Anuuican dy(*s should b(‘ 

• greatly facilitated. 

.V rellowsliiii h.as Just b(*en (‘sl.ablislual at .an 
' .Vnuaae.an nnivt'rsily l»y a large paint mamif.ac- 
liinu- for th(‘ investigation of the nuaisiirement .and 
sta.nd.ardi.aat Ion of colour. ’Dk' same y)robl('ms are 
; boiug stndi(‘d in tin* researeb labor.atoric's of a 
maker of pliolograpbic m.alt'rials, who is Installing 
.a colour-measuring apitaralns .a1, .a cosi of $2,500. 

New Method of Investigating Metal Stresses. ’The 
use of llic niot lon-i)icl nr(‘ c.aimu'.a in conjunction 
: w'illi the rnicrcKscoiM' has r<‘cently given inosl. 

, liitcresi Ing data in a scri('s of t(‘sls on imMal 
strc.sses. ’riu' cb.angc producial by rciK'ated IkukI- 
; ing of Iron in a Ixuiding mnebln(‘ up to the breaking 
point was .snce(‘.ssfully n'conhal and each change 
i In structure f.allbfully rei)rodnc(‘d upon the fllin 
: and scrofui. T’llimjiUdy It will bo possible to tell 
i bow far a glv<‘n spc'ciimui has progressed tow'ard 
j its bre.aklng fx>iFit by eoinjau-ing its erystallhie 
I stmetJire with ,a tilrn of the sam(‘ material, and 
thus know In adv.ancc' what rfqHacF'inents must be 
mad(; for tb(‘ sake of safety. Such records w'lll also 
be helpful In heat-treating practice. 

Report on European Dyestuff Situation. —An oral 
report on the dyestulT situation in Europe has been 
presented to the U.S. Secretary of CJommerce and 
to the President of the Chemical Foundation by 
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Mr. Wigglesworth, who, ns trade commissioner to 
Ihe Department of Commerce, recently siK^nt three 
months on a survey of conditions in England, 
Frnnce and Italy. He recommends the adoption 
in the United States of the English licensing sys- 
tem, now being favourably considered by France 
and Italy, as it api>ears to be ade<piate to meet 
any unforeseen conditions which may arise. — (t/.N. 
Coin. Rep., June 11, 1010.) 

Sulphur Deposits in Texas.- -The feting British 
Consul reports that the Texas Gulf Sulphur Co., 
which is developing th(^ suli>hur bed at Gulf. 
Texas, has attained a production of 1200 tons a 
day and has signed contracts to eximrt up to 
200,000 tons a year from Texas City, where the 
wharfage rjite on siilidiiir is only 20 cents i^er 
gross ton. Electrically-operated shoved cram*s will 
unload the cars into bins and thence Into the ship.s. 
of which three, each of 5000 tons, will be in service 
every month.— (Bd. of Trade J., July 3, 1019.) 

JAPAN. 

A Chemical Investigation Society.— Japanes<‘ 
chemical imlustries e‘xiK‘rienced a wonderful 
development during the war, but the restoration 
of peace has shown that the position of many of 
them Is by no means stable. Willi tiie object of 
helping those branches which are in a bad position 
and of stabilising others which need support in 
vl(*w of i)rosp(H'tlv(‘ foreign competition, Prof. 'i\ 
'rakainalsii and others liave founded tins ('heiidcal 
Industry Investigation S(K*iety under the auspi<‘<*s 
of tlie (.'hendeal Industry Association. Th(‘ Society 
has nndertakmi, in th(‘ tirst place, an immediate* 
investigation of the i)osilion of tlie following 
groui)S of sul)stanc(.‘s : I. lle'avy (jaanicals and 
elect ro-ch(*mical products; II. ('oal-tar products, 
distillation ]»roducts and drugs; III. Paints anel 
pigments; 1V^ Glass: V'. Uulebcr; Vi. Fats, e)ils, 
soaps and waxes: VI 1. t'elluloid. Each grou]) has 
its own .s])ecial comniithv wiiich is eharg<‘d with 
devising means of relief. The following is a sum- 
mary of the* ree-ommendat ienis arrived at up to 
.Tune, 1919: — 

!. (a) The rate* of import duty on ])otassium 
rid >rate should be 5 yen jier 100 kin ( =A)-9(/. per lb.); 
jiotassifim chloride should Ik* <luty free, (b) The* 
import duty on caustic soela should b(* r.ais<Ml to 
25 per cent.: the ]H*ice of salt sold by the S.mII 
Monopoly Bureau .should be reduced to 40 s('n; and 
the Govtu-nment should <‘ncourage the exportation 
of hleaching pow'der by granting a bounty of I .v<‘n 
]»er 100 lb. (c) The eost of mannfaeture of so<la 
ash In Ja])an will be 115-77 yen iM*r t on (£11 lO.v. 4d.); 
its future sbonld bt* assured i)rovided adequate help 
is received from the Governmenit. 

II. (a) The import duly on dyes, drugs and their 
intermediate products sliould be 50 iku* e<‘nt. 
ad valorem’, and on raw materials, c.r/., lH*nzene, 
methyl aleohol, 25 per cent, (h) Factories owned 
or controlled hy Government should not inannf.ae- 
ture any pnxlucts wiiieh art* Ixing produee<l hy 
private Arms. (e) The Government shonbl grant 
six*eial facilities in regard to exportation and 
freight. 

III. If imi>ort duty is to levied on lead and 
zinc, it should 1 h^ refunded when these are used for 
paint and pigment, manufacture. 

IV. (a) Freights to India should W. so lowered ns 
to enable Japanese glasswan> to eomi)ete with 
European in that country, (b) Imiwrtatlon of soda 
ash should be duty fnxj. (c) Import duty on sheet 
glass should be doubled, at le^nst, and tlrebrlcks 
should he admitted free, (d) Freights on exported 
window glass should be greatly reduced. 

V. No definite conclusions have yet been reached, 
hut the committee agrees that raw materials and 


perfumery should be free of import duty, but fatty 
acids, paraffin wax, glycerin and dynamite should 
be highly taxed. 

The Chemical Industry A.ssoelation is extending 
its activities by arranging for popular lectures on 
the chemical Industries to bt* given In twenty-three 
different towns during the next iiv<i months. 
(kln~lj lb.; yen=-2.<j. i)\d.; sen 01 yen.) 

GENERAL. 

The Character of Derbyshire Oil. — Further and 
more detailed analyst's of lla* oil obtained at the 
Hardstoft; boring liave In'cn madt* by Mr. J. E. 
Haekford. In addition to the data already pub- 
lished (this J., 1919, 20111), the vl.yeoKlty has btMm 
determined at various lemjM*ralures, the flash point 
(Abel elo.sed) Is 35'^F., tlie ash wiitont 00.-W>%, and 
the ealoiiflc value 20,290 B.Th.U. Distillation tests 
show that the crude oil will yield 4-5% aviation 
spirit, or 7-2% flrst grade commercial spirit, or 
10% (*ommercial motor spirit. Tlie kerosene frac- 
tion varlc.s from .‘10 -40%. A siimplt* representing 
of the crude oil had :— Sp. gr. 0-783, flash 
point (Abel elos<*<i) 135° F., colour-water wliite, and 
sulphur 008%. The (piality of fie gas oil was also 
very good. The i)ercentagt‘ of hibrleating oils 
obtained w'as .30, tin* syv. gr. 089.3. ash 001%, and 
viscosity, IM.. .37.3t» secs, at 140M\, 328 secs, at 
180° F., and 172 secs. .Mt 212° F. 

Patents, Trade Marks and Designs in Relation to 
the Terms of Peace.— During the p(‘riod of the W’ar 
numerous patents Ij.-ive gone void in the countries 
of the high cold met iiig parlies through the non- 
payiiH'iit of fees, or non-working, or iion-fuJfllment 
of various formalities. All th(*S(* can lx* revivisl 
within one year of the Treaty coming ijflo force 
on payment of the rc'giilar fiH*s due in the interim, 
.-ind .vithout, extra lines or paynamt, hut always 
without prejudice to ilu* riglils of third parties 
acquired in the meautiim*. Any ])atent which 
(*o)dd have Ix'eu flled (luring lli<‘ war to claim 
rlgiits uiub'r tlu* Ini I'rnat Iona 1 Gonv(‘ntion, but 
which for any ivason whai so(*vcr was not so flled. 
can HOW' Ik* tiled during the months after 

Ilu* JTvaty coming into fonx*. but :igain wdlhoiit 
' prejudice to the rights of lliird parlies .aoqtiired 
; in tlie meantime, so tliat a])parently any p(*rson 
i having got to work on sucli (hd’aulted patent during 
' tile interim can (‘onliuue to infringe ('ven thougli 
; the patent br* renewed to Ilu* original inventor, 
i in Gontinentul EuroiK*an countries these patents 
; will date from^ tlu* day of appllcaition in those 
: countries, luit with priority dati* as of (he date of 
i the original application in the (*(uintry of origin. 

; In tlie Fniled 8tat(‘s and Canada lh(*y will date 
: from the day of gr.-int of the application after 
I allowaiK-e, while* in Gr(*at Britain, Australia, New 
i Ze'nland and South Afrlc:i. they will dati* from the 
I day of application in the (*onntiy «d‘ origin, unless a 
j new- leglslnllon changes this. 

1 Each of the Allied Associated Bowers re.serves to 
ilstdf the right of Impi^siug siieli limitations, con- 
ditions or restrictions on rights thus granted (ex- 
cept in tlie ease of trade marks), or which may 
subsequently he nequiivd, in aeeordanet^ with Its 
legislation, hy Germ.an Nationalists, whetlier hy 
granting lleenees or by the w’orking. or 1 ) 3 '^ preseiw- 
ing control over their exploitation, or in any other 
wuiy us may l>e eonslden*d necessary for national 
defence or in the public interest, or for assuring 
the fair tn^atmeiit by Germany of the rights of in- 
dustrial and literary property lu'ld in German terri- 
tory hy Its Nationalists, or for securing the due 
fulfllment of all the obligations undertaken by 
Germany in the pri*sont Treaty, but the rights thus 
reservetl by the Allied and Associated Bowers shall 
only be exercised In oases considered necessary for 
national defence of the public Interest.” The pro-. 



m 


BBVIKW. 


[JnljM. m 


visions of this article shall not apply in the case of 
businesses or companies liquidated under war legis- 
lation by the Allied or Associated Powers. 

From this it would appear that even those patents 
which have been deliberately allowed to go void by 
their owners during the war can now Ik? resusci- 
tated for the remainder of the i>eriod of grant. This j 
at first may seem unfair, but on the other hand It 
would be still more unfair to natives of a country 
If foreigners could renew tlieir liglils while they 
themselves could not. 

The Treaty Is reeiiu-oeal as regards patents and 
trade marks wltli the exception above stated, and 
we are able now to obtain patents and pay the fees 
on them In the enemy countries. 

Explosives and Poisons in Relation to the Peace 
Treaty. — Article 172 of the IVace Treaty enacts 
tliat within three moiitlis of the treaty coming into 
force the Gorman Government shall dis(*lojK‘ to the ! 
Allied Governments the nature and mode of manu- 
facture of all explosives, toxic suhstnnce.s or like 
chemical [»reparations used, or prepared for use, 
by Germany during the war. 

Italian Chemical Federal Council.— An Italian Asso- ! 
elation for General and Applied Ghemlstry (Asso- | 
ciazione Italiami dl Chlmica Genera le ed Applieata) 
has been recently established with temiK)rnry otllces 
at 89 b, Via Panisi>erna, Home. Tlie otlicers for the 
current year are President, Prof. G. Clamieian; 
Vice-Presidents: L. Parodi Deltino, A. Menozzi; 
Council : Prof, F. Garelli, P. Ginori Conti, Prof. K. 
Nasinl, Prof. A. Piutti, U. Pomilio, F. Quartleri, 
Dr. A, Ricevuto, Prof. R. Salvador!, Dr. O. 
Severlnl, Prof. V. Villavecohia. Pi nance Com- 
mittee : Prof. P. Biginolli, G. Rraceld, Prof. G. 
Fabris. Prof. Domenico Marotta Is the acting 
general secretary. Tlu* AsstKdntion is to publisii 
a journal dealing witli Industrial chemistry, trade 
matters, cdueatlon, etc. 

An Iron Industry for Holland. — It has now been 
definitely decided to erect two or throe blast 
furnaces near YmuUieu on a site coimeeted by rail 
and canals with the main lines of communication, 
and it is intended at a later date to increase the 
number to six and, possibly, to instal electric 
furnaces also. The output of the blast furnaces 
will be 250 tons each i)er day. Tliere is to be a 
Martin furnace with a daily output of COO tons, | 
rolling mills with an output of 500 tons jkt day. 
and two batteries of coke ovens with 00 ovens per j 
battery. The necessary arrangements are being | 
made for the utilisation of the by-products. Slag I 
will either be conv(*rted into cement or utilised in 
the manufacture of bricks, for both of which tliere 
Is a great demand in Holland. It is expected Uiat 
the sale of these by-products will reduce the cost ■ 
of production to such an extent that German com- 
l)etltion need not Ik* feared. Meantime, temporary 
works will be established containing two or three 
Martin furnaces with a total production of CO to 
80 tons per day. There will also be a small roiling 
mill producing bars and angles, with a calcul.ated 
output of 150 to 200 tons per day. It is stated that 
the necessary arrangements have been made with 
the Netherlands Government for the supply of (*oal 
from the State mines.— (Board of Trade »/., 
June 20, 1919.) 

War Damage In Belgium.— The Information Beige 
states that the Central Industrial Committee of 
Belgian Manufacturers has assessed the total value 
of industrial damage done during the war at 
9,287,000,000 franca (about £371,500,000). Among 
the items specified and the value of damage done, 

In millions of francs, are Mining and quarries 
zinc and copper 49C, Iron upd steel HOT'S, 
ceramic 229-5, glass 154, chemicals 229-5, textiles 
2198*5, hides and skins 718, and paper, pulp, etc. 


69-5. Values are assessed on prices as at end of 
April 1919.— (Bd. of Trade J., July 10, 1919.) 

Resources and Industries of the Clirlstiansand 

District (Norway).— Mineral deposits of nickel, 
molybdenum, and felspar have been prospected and 
feverishly worked during the war. The output of 
refined nickel at Saetersdal now amounts to 
75 — 100 tons per month, while the refining plant at 
Veniiesla, owned and operated by British capital, 
shipped over 2500 tons of aluminium to England 
during 1917. Six tons of molybdenum glance was 
exported in 1917, probably to England. Deposits of 
this mineral near Mandal were worked during 1917 
and tile concentrates shipped to England, but the 
official figures are not available. The district con- 
tains a number of large tobacco factories which In 
1917 imported over 200,000 lb. of leaf, 90 coming 
from America. There Is abundant water-power 
awaiting development, recent estimates placing the 
total available quantity at 1,000,000 h.p. The chief 
ex]K)rts from the port of Christ iansand In 1917 were 
(metric tons) : — Aluminium 2540, felspar 035 (to 
Germany); nickel 311, sodium nitrite 300, paper 
1741 ; also 7327 standards of timber, and 
04,330 cub. ft. of wood pulp.— (I/.^?. Oom. Rep. 
Suppl., May 15, 1919.) 

Use of Fertilisers in Denmark.— Danish agricul- 
ture is carried on with a very high degree of effici- 
ency. Tile farmers are well versed in t.lie scientific 
use of fertillsH'rs, and take a special interest in 
obtaining*' the largest possible return from their 
land. The following table shows the yields (In 
bushels i>er acre) compared with the corresiwnding 
yields obtained In America 
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i 23'7 

39-0 

28-9 

Oats 1 


Denmark... 

48-4 

1 30*8 

44-4 

L 

U.S.A. ... 

30'G 

1 36-4 

34-5 

Potatoes ... i 

L ! 

Denmark... 
U.S.A. ... 

210-0 
97*0 1 

i 225-0 
i 100-8 

214-0 

not 


1 



stated 


There was a decline in yields during 1910 and 1917 
owing to the shortage of fertilisers, and the 
recovery in 1918 Is attributed to tlie unusually 
favourable weath(‘r. 

All manures are applied in the elementary forms 
of surierphospbate, nitrates and potash, and tliere 
is no market for mixed or special compound 
manures. During the war supplies became so 
short that the Government took over the distribu- 
tion. The import retunis show that phosphates 
fell from over 200,000 tons In 1914 to 19,000 tons in 
1917, and to zero in 1918. Chilean nitrate similarly 
dropped from 42,000 tons In 1914 to 110 tons in 
191H, but synthetic nitrate from Norway Increased 
from 11,000 tons In 1914 to 19,000 tons in 1918. 
Potash supplies (from Germany) Increaseil from 
23,000 tons in 1914 to :i3,000 tons in 1918. If prices 
are not prohibitive, it is expected that greatly 
increased quantities of fertlll8t?rs will be used In 
the next few seasons to make up the deficiencies 
of recent years. 

The home manufacture of superi)ho8phate, as 
well as a large part of the dealings in nitrates and 
potash. Is in the hands of the Danish Fertiliser 
O. (generally known as the Fertiliser Trust), 
which has practically a monopoly. The Trust has 
several superphosphate plants, the total annual 
capacity of which Is nearly 200,000 tons. The 
fkmm* associations have recently formed a oo- 
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operative society for the purpose of buying and 
distributing fertiliser supplies, and this associa- 
4;lon is expected to import over 160,000 tons of 
superphosphate and to become a formidable rival 
to the Trust. Importers arc very anxious to get 
quotations for early delivery of superphosphate.— 
(U,S. Oom, Hep., May 23, 1919.) 

Cadmium In the U.S.A. In 1918.— The United 
t^tates produced, in 1018, 127,104 lb. of metallic 
cadmium and 61,702 lb. of cadmium sulphide, the 
average prices per lb. being ^1-48 and $1*30 respec- 
llvely. 

The cadmium of commerce is derived from zinc 
minerals and ores, the average content being in the 
ratio of about 1 of cadmium to 200 of zinc. A 
separation is effected by the higher volatility of 
cadmium in the distillation of zinc, the iir.st frac- 
tions containing a greater proportion. Another 
important source is the fumes from lead blast 
furnaces. It is hoped that electrolytic zinc-plant 
residues will soon be supplying alx>ut one-third of 
the production. 

Cadmium is used in easily fusible alloys and some 
aluminium solders. The addition of 1 per cent, of 
cadmium to lead improves the coating property of 
lead on iron. 

Owing to the scarcity of tin an investigation 
was made on the possibility of substituting 
cadmium,, and a satisfactory solder was made 
consisting of 80 i)arts of lead, 10 parts of tin and 
10 parts of cadmium. An investigation of its toxic 
properties is proceeding with a view to its use on 
food containers. The use of lead-cadmium solders 
is implicated by the ease with which cadmium 
oxidises, but the addition of tin or zinc appears to 
reduce the tendency. The higher price of cadmium 
is offset by the smaller quantity required in the 
alloys. 

The use of cadmium sulphide as a permanent pig- 
ment Is well known; it is also used to give colour 
and lustre to glass and porcelain. There api>ears 
to be some possibility of using cadmium, as a 
l)rimary coat, for rust prevent ion In electro-plating. 

-(II.H. Oeol, t^urvey, May 1919.) 

Raw Materials ol the German Printing Industry 
during the War. — After the outbreak of war the 
necessity of finding substitutes for resin, turi^entine, 
linseed and oilier oils, soot and lamp black, pro- 
ducts mainly obtained from Araeriea, soon became 
apparent. Existing supplies of resin and oils were 
eommandeered for military purposes, and all lin- 
seed oil was earmarked for edible purposes, 
qqie good results expected from the winning of 
resin from Russian Poland did not materialise, as 
the pine resin obtained was not suitable for the 
printing Industry. The substitution of a suitable 
product for resin was jiarlly overcome by means 


of coumarone resin (“ acid tar ’’), which was 
obtained from the heavy benzol fraction by treat- 
ment with concentrated sulphuric acid. The pro- 
duction of coumarone resin was carried out with 
good results at practically all the coke-ovens and 
benzol works in the country. There are about 
thirty sorts of this resin prepared, from pale 
elastic to liquid black varieties, and, although 
I they are not complete substitutes for resin, they 
I have greatly helped in the printing trade and will 
I doubtless het used in the future. The large number 
of artificial resins obtained by the condensiition 
of phenols and aldehydes found little application, 
mainly on account of their sparing solubility in 
I the solvents used in the printing pastes. Petro- 
leum pitch, of Austro-Hungarian source, has been 
; used as a substitute for rosin. It has been still 
j more dlfllcult to find sui)sti lutes for linseed and 
I woo<l oils, etc. Blown or oxidised marine oils were 
! only available in the early days of the war. The 
j printer had to be content with light-coloured 
i coumarone resin and suitable solvents, e.g., a 
I petroleum distillate was used in place of tur- 
I i^entlne. Great dlfllculty was^xi)erienced in flnd- 
I ing a substitute for glycerin for making book print- 
ing paste; glycol was found to be siUisfactory, 

I but little was obtainable. The finest qualities of 
soot and lamp black, particularly of “ flying soot,” 

I could not be replaced, and good lamp black could 
! not be prepared for lack of suitable oils. Mineral 
oils, previously obtained from America, were soon 
i exhaiiste(i, the supply from Galicia and Rumania 
I failed temporarily, and the home production was 
! scarcely worth consideration. Only small qnan- 
i titles of spindle oils were procurable, and the 
j refined sorts have long since been unobtainable. 

; As substitute for these oils, a coumarone resin 
j of liquid consistency was used, generally along 
* with tar oils, the latter always being obtainable 
: In suflicient quantities. The use of such products 
j for printing purposes gave the newspai)er8 an 
' unpleawint odour. Although the greatest efforts 
were made to keep the printing trade in full 
i activity owing to its extraordinary value from 
I a political point of view, coumarone resin was 
! practically the only thoroughly satisfactory sub- 
j stitute evolved.— (i. anyew. Chem., Feb. 28, 1919.) 

I The Institute of Chemistry.— In the July examlna- 
! Mons for the Associateship of the Institute one 
‘ candidate j^assed in mineral chemistry : Lieut. 

I O. \V. Wood, King’s College, London; two candi- 
j dates i)as8ed In organic chemistry ; L. G. Pelrson, 

I B. A. (Cantab.), and J. E. Pollock, B.Sc.(Lond.), 
: University College, Reading; and one in chemical 
' teclinologv, with textile chemistry ns special sub- 
' jivt : P. E. StanhoiH\ Royal UYcbnical Institute, 
; Salford. 


WORLD’S I’RODUCTION OF CALCIUM CYANAMIDE. 


1918 . ! ^ ^ ^ 

. 1 i I ! 



l’rodu»’tlve 
capacity of 
works com- 
pleted or 
under con- 
struction 

Actual 

production 

1917 

1910 

1916 

1914 

1913 

Germany 

Austria-Hungary 

France 

Italy 

Norway 

Sweden 

Switzerland 

Canada 

United States 

Japan 

COO.OOO 

30.000 
300.000 

80.000 

1 200,000 
65,000 
[ 58,000 

101,605 

300.000 

24.000 

100.000 

16.000 

200,000 

40.000 

68.000 
50,000 

metri< 

400,000 

24.000 
100,000 

12,300 

200,000 1 

40.000 

68.000 
50,802 

tons 

600,000 

24.000 
100,000 

2.6,105 

20,409 

18.000 
29,500 
58.000 
33,462 

600,000 

24.000 

80.000 
25,292 
26,000 
16,363 
12,500 
68,000 

* 30,278 

36.000 

24.000 
7,600 

15,656 

14,670 

18.000 
7,500 

58,000 

11,171 

24.000 
7,500 
7,500 

14,982 

22,110 

18.352 

7,500 

48.000 
7,000 

Total ptodnoUon 

1,434,605 

787,803 

885,102 

814,476 

771,433 

192,397 

156,944 


ilntemat, Jnst, Agric,t May, 1919.) 
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PARLIAMENTARY NEWS. 

norsE OF commons; 


Sulr iif l/tnaci’il Oil to (i< I'Miunf/. 

I’ttptiiin Uvown iiskoil if tin* I’lvsidonl of tlu* 
Hoard of Tra<lo Avas awuro of Iho allegation that 
while Belgium is paying £120 ihu- ton for linstHHl 
oil, the British Government is s<*lllng it at £75 jh:*!' 
Ion to (Joriiiaiiy. 

Mr. MctMirdy, iti reply, stated that in accordance 
with (he arr;nig(‘m(‘nts made at (he Brussels Con- 
ference, 25,000 ions of linseed oil \ver«^ sold to Ger- 
nuiny at, £78 ixu* ton. Wlien this price was fixed 
th(‘ oil could he hoiighl in this country at, £58 ix?r 
ton, and Belgium had dcalined to purchase' any i>art 
of the British suridus.— (July 8.) 

Answering another (juestion hy the same member. 
Ml'. Koherls saiii that the (]uantlly of linsmi oil 
delivered to (lermany under the agre<‘inent. of 
March .’ll, 1010, was approximately 12,000 tons, and 
Hint no further agreements have l)een entered into. 

(July 11.) 

I tHporidtio)! of Sitica. 


ItEVIEW. 

24 wc‘<‘isH ended June 22, 1018, and ended Juno 21 
UdO: Oulimts, 100,046,000 and 110,652,000 tons* 
average numbers of workers employed, 972,000 and 
1,112,000. re8iHH.'tlvely.-(Jiily 21.) 

Bert Sttffar Factory. 

In amswer to Sir J. 1). Kei's, Sir Artliui* Boscawen 
staled that the Government had decided in prin- 
ciple to give assistam'e to the British Sugar Beet 
(Jrowers’ Society by means of an advance of part of 
the capital required, and a guarantee of Interest; 
for a wrtain immlK'r of years on tjie remainder of 
the capital, up to a fixed amount. Tlui exact terms 
and conditions of the assislaiice to lie given ai\* 
now under <*onslderalfon. (.hily 21.) 

Japanese Imports into India. 

Mr. Montagu, replying to Captain Ormsby-Gore, 
said the total value of imports into India from 
Japan was £.‘1.187,000 in lOl.'l-ll. £2,0(16,000 In lOlJ- 
15, and £22,401.000 in 1018-10. Only a small propor- 
tion of these imjmrls were not manufactun'il go(xls, 

- (July 21.) 


REPORT. 


Mr. Seddou inquired whetlier the deci8i<m to 
allow unrestricted imiiortatlou of sillea ground and 
silica sand would Ih' iH'nnancul, and if the Pre- 
' .sklent, of the Boanl of Trade were aware that many 
memht'rs of the Clint amt Sillea Flour Maiiufa(.‘- 
turers’ As.soeiatioii laid <! iwn expensive planl 
during the war in order l«t mak<‘ the country .s»‘lf 
.''upporting. Mr. Bridgeman replied that the P.oard 
of 'Pradf' was not jiri'paivd to jtrolilhit (lie importa- 
tion of these imj''irl;i]il inalcri.Mls. (.Inly 14. i 
l*iiti< (td Pricr.'^ of ('oat. 

In answiT to Sir W. Itavison, Mr. Bridgt'man 
gave the following average prices p(‘r ton of coal at 
(he pithead for the lat<‘st periods for which par- 
ticulars are avjiilahle : -Scotland (including tlv. in- 
creaw), 28.s'. IP/,; wsi of Great Britain, 2h‘<. 4</.; 
Transvaal, 191S, 5.v, (id.; Natal, 1918, lO.v, 7d.; liali.a, 
1918, ,5.^. lOd.; T.S.A., June 1919, ll.v. 2d.; Fran<*e, 
June 1919, 26.s’. ; Belgiuiii, 1917, IS.v.; Spain, 1917, 
59.^. The average price' of pithead coal in tlu* 
Fnited Kingdom in 1912 uiis lO.v. Ud. |M‘r ton.- 
(July 14.) 

t^atrntu amt Trad( itarls tiilts. 

Bills to amend tin' Patents and Beslgns >Vcts ami 
the Trade Marks Ae*t, 1905, were* introdnee'd hy llm 
President of the I’.oard of J'rade, and read a lirst 
time. The* former lenqiose's, infer alia, to <*.\1end 
the life of j>at<*nl.s. Including (hose e-xpiring before' 
January 1, 1920, and of lleenex's granteel under them, 
from 14 to 16 y(*ars; any loss or liability in resiH'cl 
e)f contracts maele with (he* pate'nte'e* iK'tore' Novem- 
l>er 19, 1917, to lx- adjnelie-ale'el nison hy the Court. 
Prwiuet patents eef a eliernieal, nie'dielmil eu- dletetie* 
nature are te> he alK)l}slu*d a.s frenn (lie* jeas.sing e»f 
the Act.— (July 15.) 

The (U)al Mines mil. 

Major Bairel, Tinder-Secretary to the' Ilemie* 
Ofl!l(*e, moved the .second re'ading of this Bill, wliieli 
gives effect to the preimise made hy the* Government 
te> aelopt the I’ccomniendatiems eef the* Sanke^y Cemi- 
inisslon in regard to th<> substitution of a si'ven- 
honrs day for an eight-hours day. The* Bill was 

read a st'ceuiel time. (July 17.) 

('oal Production. 

Sir A. Geddes liiforme'd Mr. Ibmston that in 191(5, 
the latest year for which a complete comparison Is 
available, the output e>f I'oal iie/ person employed 
per year was for the United Kin^om 265 long tons, 
and for the United States 800 Irag tons. In reply 
to Captain Bowyer he gave the following figures 
of production for the United Kingdom during the 


Rkcokts bv TiiK Coal ixursTUV ( 'ummission. Second 
: Stupe. {('ind. 210, id.) London. Il.M. 

j Stationery Office. 

I 1. The Chairman (Mr. .lustict* Sjinkey) recom- 
j mends the iinmediali* purchase of coal royalties by 
i (lie Stjilc; at (U'esent there are ililllcnlties in work- 
I ing and waste of coal due to (lie multiplicity of 
I <.ovners, irrcgiilariiy of honmlarics, barriers left 
j iK'twi'eii different properties and lack of co-opera- 
tion in drainage. Idie value' of e'jicli proiK'rty 
slnuild Ik* asse.ssed l>y Govi'vnuu'nt valuers, and Par- 
liament shoukl consider (lie fixing of a maximum 
Slim U> form a pool to l)e .allocated Ix'twe'e'n the 
various royalty owm'is. lb* further leeoin mends 
i th.at (Ih* priiU'iple of Stale owiU'rsliip ed' I la* coal 
j mines be aeec'plc'el, so lliat co ordinat ion of ('ffort in 
j resfx'ct of production, cxiioil, and inland supjdy 
I may be ;itt.ained; this is m-ce'ssary owing to tlu* 
uni(|ue posit ieeii of tiu* industry. Consnim'is ai't* 
! ('lit it led to hav(' a voici* in tlu* production and st'll- 
! ing of coal; at pn'S('nt tlK*r<' is und('rs(‘lllng in tlie 
! export tiad(' and t)V('rlapping in tin* inland trade. 

! Under State owiu'rslilp the w:isl<' due to lack of 
i (apit.al in .soim* mines .and linproix'r managi'iiienl in 
I otliers would be oiwiated, and standardi.satioii of 
I matt'i'ials and apidianees would he leosslhU*. In 
; vk'w of the attitude of lln* worki'i's ami of tin' col- 
I li('iy owiK'i's, nothing short of St.iti* ownership will 
.actii<‘V(' tlie desired results. In addition to eol- 
I lii'ries .ami .acc(‘s.sory plant, composite undertakings 
• should ix^ purchased unless tin* si'veramv of the 
! undertaking can Ih' (!onHn<*reially ('ff(‘ct(*d; tin* (pies- 
j (ion of leaving the coke* and hy-])rmlucl industry 
in ju-lvate hands remains t(» Ik* considered. It would 
I always he possible to k'ase a mine* or group of 
i mines or a composite umi(*rt.aking. A scheim* for 
1 local administration is outlined which it Is recom- 
memhMl should 1 m* imuK'diately set up and worlo'd 
for lhr(*e years, after which tlx* mines .should ho 
purchased. 

2. Sir L. Money and Messrs, llcwlges, Hmlllle, 
Smith, Tawney and W('hh are in substantial agree- 
ment with the above report but recommend a greater 
share in administration for the workers, and State 
oAvneivshlp of coke and hy-produet plant attached to 
collieries. Messrs. H(xlges, Smlllie and Sinltli do 
not agree to compensation for mineral owners 
(except for small owners). 

3. Sir A. Nlmmo, Sir A. M. Smith and Messrs. 
Balfour, Cooper and Williams recommend the 
acquisition by the State of all coal seams subject 
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to existing leases, but strongly oi>ixise the nntlonall- 
sfiLlou of the coal mining Industry owing to the 
ineptitude of (lovernment Departments for manag- 
ing an Industry and to the danger due to political 
Influence. They do not consider It proved tlmt 
nationalisation would cheaixm coal or prevent 
strikes, but conclude tliat It would Ix^ detriment a 1 to 
the development of the industry and to the ecomuuic i 
ll£(' of the country. Th(‘ fall in ouljuit sluuild lx* I 
lmm(‘diately investigated and any ih-oj>o.m;i 1 alTerM- j 
Ing tlie iialion as a wliol(‘ or giving invferenee to ! 
any class be luTerred to (he comiMunity. Mngges- j 
(ions aj'O made for imi)roveme7d.M in safety, hou.sing. ; 
etc., and a schome of ndmliilst ration providing fo)‘ '' 
the reju'esental i«>n of workei’s on I*it rommittiu^s ' 
is out lined. Local autJioritics shonM be givtoi 
po\v<‘r to dt‘al in hoiiscdiold coal in open comjtet illoii, 
and consolidation of distributing agencies should l)e 
effected without forming harmful trusts. A eoiii- 
mlltee of owners, mliuM's, consumers ami distiihu- 
tors should iiK'et to consider points of common 
interest. 

4. Sir A. Duckham recommends th(‘ a<'(pd.sition of 
miiienil riglits and tlm granting of leasos to amat- 
gamated mining inler<‘s(s in delinile artais to b(‘ 
defined. Such amalgamations (District Doiilrol 
Boards) should Issue sh.anvs to IJie value of tlu* vari- 
ous interests bused on Ud 4 prices, and carrying a 
giiarant(‘cd 4 i)cr cent, divhlend witli a fnrtinu’ 

2 ix'v cent, if earned: two-thirds of any fnrtlnn* pro- 
fits must lx‘ used to reduce the prha' of coal. Pro- 
vision is made for a bonus on ontpiil for workers 
and a bonus on protits for stjilT. Bach Board of 
DircM'tors would contain at least four chaffed by 
shareholdt'rs, one staff and two woikers' repn‘s<‘n- 
tatlves. Coinj>osite undertakings would work their I 
own collieries under lease, hut wouM only s<‘ll co.mI 1 
MS such through the Di.striet Board 


and Nortimmberlanil for rail-borne coal wJiich has 
been supplied during pa.st years from Yorkshire 
and the Midlands. This Order applies to gas eimi- 
panles. i)ow<‘r stations, ami users generallv of 
mauufaethrlng coal as from August 1. 

Oni>K«S (^\NCKLt.hi). 

Tlie Army Conncil has iNsiual a sclnaUile of 
Ordm-s. <lafing from JhlT. ami n'latlng to le.athcr, 
wlii(‘li are camelled as fiom .June .'50, 11)10. 


JOXPDHTS. 

'riie Bo.iiil of d'radi' (Iv\j)or( LicfUJee Deparl- 
nieiin lias i.ssned, in tin* Jioard of Trade. Jounia/ 
(d' .Inly 10, ;i miinlH'r of sjuM-ial exi»ort n‘guIation.s 
applicable to count lies in lOurojK* and on the 
Me<lilerraiiean Sea. 

Trade irith (iermani/ r/c. - (4enci-a 1 licence.s are 
now is.sued authorising, with ((ulain j-e.servations, 
llu‘ resniiiiffion of tr.ad*' with (hnaiiany and 
Oerinan-.\nslria. No licence's aie^ rerjnircel for (he 
eAporl. (d‘ goods inclmhxl in list 

Ue-exiiorlaiion of Imported ('heawcals.— Wo an* 
ollicially informed by Hie Boai^l of Tiaele, Dt'jiarl- 
meiit of lmi>ort Restrictions, tliat linns desiring 
to import ehemleals on tlu' ‘lu'ohileited list in 
Iran.sil, |>emling re-export, should make applica- 
tion to that Di'partment giving full jearficnlars of 
the Iran.saetion, together with eonnlry of origin 
:ind <Ie.‘<ti nation. Such tirms will then lx* sent a 
form of IkokI, oii complelinn of whiedi the import 
will lx* authori.sed. The Isjiid will be discharg<Ml 
on proof of exixn*!, by ine'.'ins of. for examide, 
either a bill of lading or a cerllticate issued by 
(In* (’ustoms containing sntlicient i*art iciilars to 
blent ify the exported goods c(n'ered by the b<»nd. 


GOVERNMENT ORDERS AND NOTICES. 

NEW ORDERS. 

Tlie ('oAL (Pit’s Moitui Puicks Oftma:, Ihlh. 

P>OAmi or 4' UADI., .Ti i.y 12. 

i his Order makes ju'ovision for an in( r<‘a.si* of 
(J.v. per ton In the iiitbead lU’ice of all coal dc.sjKdclicel 
froiii collieries on or after .Inly Hi for consumjabm 
in the Unit(‘d Kingdmii, and for an antomatie 
increase of (lie same Jimonnt in the retail priec.s 
«i[ house (,*oal. 'Dit' minimum jiric’es of coal, cokt'- 
ovcii coki* and i)at<‘n( fuel for c\ih>iI and for ships’ 
bunkers have ;ilso bi'cn inciT'ascd by h.v. |H‘r ton. 
'riiis increas(‘ in tin* minimum prices applies to ail 
cargoi's and bunkers, tin* loading of which is com 
meiiced on or after .July 1(>, 1!)11), and involves 
inciva.ses of all ])rices of coal, coke-oven colo* ami 
pati'iit fmd for expnrt and bunkers wbleli an* at 
pn'sciil less than bv. alH)V(‘ tin' ('xisllng s<'hednb‘ 
juice. 

The (’oal (l‘lt's Moulh) Pric('.s No. 2 Order, IDlh. 
Issued by the Board of Trade <m .liily l.o, j)ost- 
jioned the coming into ojjeration of the al>ove Order 
until a later dale to be dietermined. 

The Coal (Pit’s Month) Prlws No. Order. 11)10 
(Board of Trade, .inly IS), enacts that the original 
Order shall come Into force on July 21. 

.i \Vhlt(* Pnjier issued hy the Board of Trade on 
.Inly 11, shows the basis upon which the Increase of 
pin* ton is ealculated. The estimated deflcleuey 
on the working of the coal industry for a period of 
twelve months from July 1« last is £40,000,000. 


The Controller of Coni Mines bus Issued an Order 
for the substitution of sea-borne coal from Durham 


IMPORT’S. 

The l>(‘partnn‘nt of imjiort Restrictions has Issued 
general lieenees allowing imjxn'tation of the follow- 
ing materials 

Acetate of iron; acotati* of lime; acetone; adalin; 
alum; .alnmlninm acetate; alnmininm sulphate: 
ammonia (hydrate). carhoniii<>, chloride, chlor.ate. 
nitrate, i>lios|>hate. snljihate; h.-iryla : bleuctiing 
IM>wder; boracit<‘, horati* (ff lime; i)orale of man- 
ga m*se; borax; lx)rie acid; brimstone: calcium car- 
lode; carbon bi.snljihidc ; carlumlc acid; chloroform; 
chroiidc a(‘id: cinchonic salts; cinchonldine sall.s; 
cilr.Tte of lime; citric acid: cojiper snljihato; cn'ain 
of tartar: E|Ksom salts; ether: f(*rrons snljdiatc; 
l<o ina Idehyde ; fusel oil; gelatin. iiholograjJilc ; 
glycerin: liydrochloric acid: hydrofluoric acid: 
iodine; l.ictic acid; lead aci'tate; lead nitrate; 
lilhia carlumab*: imignesi.a : magriesima chloride: 
magnesium .snli»hate; mangane.se dioxide; menthol 
crystals; mercurial salts; im*lhylethylkc(one: nitric 
acbl; oxalic acid: phosjihoric a(,‘l<l ; jo'eric ac'id: 
qnlnidinc salts; quinine salts, otln*r than sulphate: 
qninoidine; sal aceto.s: sod.'i a.sh: .soda, illuminate, 
hiearlxuiate, c.-nistie, chloride, t'ryslals. nitrate, 
nitrite, silicate, .snliJtate, suljdiiih*: Stovaine; sul- 
jihurii' acid; tartar emetic; (artari(* ;icid. 

Tin* Board of Trade nnnoimccs dial Consular 
(vrtiticales of origin and interest will no longer 
bt^ reqnin*d to lx* pi'odncixl in r<*siK‘ct of good.s 
imjiorted into (lie rniled Kingdom. 

Sir Evan .Tone.s has resigmxl ids po.sltion as Com- 
mi.s.sloiier of Dyes. All eommnnieations referring 
to dyes shotild now be addresstnl to the Assistant 
Secretary, Industries and Manufactures Depart- 
ment, Board of Trade, Gwydyr House, Whitehall. 
rx)udon, S.W. 1. 
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OFFICIAL TRADE INTELLIGENCE 


OPENINGS FOB BRITISH TRADE. 


{From the Board of Trade Journal for 
July 10 and 17.) 


TARIFF. CUSTOMS. EXCISE. 

Argentina . — A decree dated May 17 controls the 
import and sale of opium and lt.s preparations, 
morphine and its salts, cocaine and its salts and 
Indian hemp. Importallon hy druggists is only 
permitted with the concurrence of the Department 
of National Health. The Department may cause 
an analysis of the goods to he made before importa- 
tion is allowed. 

The application of the new regula- 
tions affecting the import of rubber-covered wire 
has been postponed until January 1, 1920. 

French Colonies .— prohibition of the import 
of sugar and alcohol is extended to all French 
possessions except India, Tunis and Morocco, as 
fi’om July S. 

Japan.— The restriction on the iexi^ort of the 
following articles was removcnl on May 23 (^aiistic 
soda, soda ash, l)orax, rubber, copra, coconut oil, 
chrome, ferro-chrome, chrome steel, tungsten, tin, 
molybdenum, nickel manganese cobalt and their 
ores, tin chloride, tin plate, ferro-nickel, ferro- 
cobalt, splegelelsen, ferro-manganese, ferro-tung- 
sten, antimony, Ciiile nitrate, cyanides of soda and 
potnsh, mica and plumbago. 

Luxemhurg.—TXw new provisional customs tariff 
affects, inter alia, sodium chloride, sugar, vinegar, 
acetic acid, wines, spirits and tanning extracts. 

Netherlands.— n\Q prohibition of the export of 
potable spirits and odoriferous substances has been 
withdrawn as from July 2. 

New ZcaZam/.— (Vrtincates of origin and Interest 
are now required in respect of goods imported from 
Belgium. 

Portugal.— The surtax on imported “articles of 
luxury” affects skins, ivory, camphor, malt, yeast, 
es.sential oils, alabaster, marble, salt, chemicals, 
medicines, rubl)er, gutta-percha, alcoholic 
beverages, chocolate, preserves, glass, porcelain, 
toilet soap, gold, silver and platinum. 

Rumania . — Invoices for g<x)da shlpi^ed to 
Rumania do not require to be vis6d by the Rumanian 
Government representatives In the country of 
export. 

Russia (Northern Territory ). — The temjjorary 
alterations In the rat(‘8 of customs duties are set 
out In the Board of Trade Journal of July 17. 

Sweden. — Export restrictions are now withdrawn 
on emery, polishing stones, unwrought lumber, | 
Iron sheets coated with tin, lead, etc., certain i 
scientific instruments and mounted optical glasses. ' 
Switzerland.- ExiMyrtation of the following sub- 
stances is now permitted by general licence 
Gentian root, saltpptr^, kaolin, calcium phosphate, 
fluorspar, quartz in powder, kieselguhr, silicate of 
alumina, emery, carborundum, ferro-alumlno- 
sillcon, saccharin, essential oils, perfumery, 
matches, colours, varnish, asphalt, firebrick, optical 
glass, aluminium, dye woods, tannin and many 
other cheralc*als. 

Tunis . — Among the articles the export of which 
Is still prohibited except under licence are oil 
seeds, vegetable oils, phosphate of lime, bauxite, 
petroleum, iron ore, gold, silver, platinum and 
pimento. 

United States.— It Is proposed to amend the 
mstoins duty on imported magnesite, ore, calcined 
ind brick. 

The Revenue Act of 1918 may be seen at the 
department of Overseas Trade. 

Venezuela.— Recent customs decisions affect lin- 
eed oil and sheet glass. 


The following inquiries have been received at 
the Department of Overseas Trade (Development 
and Intelligence), 73, Basinghall Street, London, 
B.C. 2, from firms, agents or Individuals who desire 
to represent U.K. manufacturers or exporters of 
the goods specified. British firms may obtain the 
names and addresses of the persons or firms 
referred lo by applying to the Department and 
quoting the specific I'eference number. 


— 



^ 

Locality op 
Firm ok Agent 

Materials 

Rkfbuienob 

Numbers 

British E. Africa 

Roofing material, paint, 



varnish 

« 

British India 

Iron and stool products, 


(Bombay) 

galvanised shoeto, lead, 
zinc, aluminium, copper 
and brass sheets and 



tubes, asbestos 
Con-ugated sheeting, gal- 

— 


vanised iron ... 

108 

British W. Indies 

Paints, oils, varnishes ... 

1001 

Canada ... 

Drugs 

112, 113. 


High-speed steel, etc. ... 

162 


Sanitary earthenware ... 

tt 

Now Zealand ... 

Preserved food, fortiJlscrs 

117 

South Africa ... 

(Jalvaniscd iron, steel 
plates ... 

1.60 

Austria (Trieste) 

Paints, colonis ... 

157 

Fertilisers, paraffin 

158 

Belgium 

('aramel, hivwers’ sundries 

163 

Czct'ho Slovakia 

Dnigs 

167 

Franco ... 

Vegetable and animal 



fibies, kapok ... 

170 

Greece ... 

Soda, (’oppor sulphate, 



paint, metals 

172 


Metals, glass, pottery ... 

174 


Soap 

175 

;;; ;;; 

Chemicals, paper 

Metals, glass, loatlier, 
paini 

176 


178 

Italy 

Chemicals, metals, min- 


erals, fiie-bricks 
(Jiemicals, bibricnnts. 

127 

” 



paraffin, steel 
CJiomicals, pharmaceutical 

111679 


products 

1 11168? 

f, 

1 Metals 

! 111685 


Tdateglass 

I III 686 


Metals, fertilisers 

111688 


Scrap metals 

Chemicals, dyes, paints 
! Heavy chemicals, drugs, 

111689 
{ 111693 

i 


1 dyes, oils, gums, wax4?H 

1 Caustic soda, drugs, oil, | 

1 111700 


1 paint, varnish, feiti- j 
1 Users ... ... ... | 

111701 

* 

Chemicals, dyes 

1 Chemicals, dyes, mineral i 

1I17U7, 1716: 


oil, caster oil ... 

111718 

i 

Fire-bricks, refiactorics 

11172.3 

Hn mania ... i 

In)ii, metals ... ... 

131 

Spain 

Chemicals, drugs ... 1 

184 

Hides, oil seeds, jute ... j 

133 

Spain, Portugal 

Drugs, lubrieauta ... i 

Heavy chomieals, dyes, 

186 

anti N. Africa 
Sweden ... 

Iron, steel, tinplate ... 
Chemicals, pig iron, tin- 

136 


plate ... ... |... 

187 

Argentina 

(Iicmieals, cement 
Ammonia, aniline, ai-senlc. 

143 


carbide, caustic soda, 


Chile 

tar oil, carbolic acid, 
cream of tartar, stan- 
nous clilorido, ferro- 
manganese.feiTo-BlIIcon, 
])ig ij-on, gum lac, pure 
tin ingots, stool , sul- 
phur, sulphate of alu- 
mina, tinplate 

II 

Paint, oil, cement 

Varnish, iKjoswax, turpen- 
tine. leather, leather 

144 

Nethe rland s.Wost 

Indies 



cloth, glass, marblo ... 

146 


* Tho Socrcitftiy, Statistical and Information Depart- 
ment, Loudon Chamber of Conunorco, 97, Cannon Street, 
B .(/ . 4 . 


8 Comraisaionor for Canada, 19, Victoria Stroet, 

t Canadian Government Trade Commissioner. 73. Basing- 
hall Street, E.C. 2. 

British Chamber of Conuneroo for 
Italy, 7, Via Carlo Felice, Genoa. 

I The Argentine Legation, 2, Palace Gate, W. 8, 


T»l.XKTin..IIo.Ml 




£19 II 


TRADE N0TiE5. 


BRITISH. 


Jamaica la 1917— 18.--The Jamaica sugar Indus- 
try has been greatly stimulated by the high prices 
prevailing and the favourable conditions for crop 
production. The sugar exported in 1017 was a 
record for the island, amounting to 32,000 tons. 
This is estimated to have realised £072,000. Im- 
portant developments are anticipated in the indus- 
try, and immediate arrangements include the 
erection of three new sugar factories in St. 
Calherlne. Improvements in growing are also 
receiving attention, and heavy demands are being 
made on the nurseries at Hope and Montixiier 
for supplies of Improved varieties of canes. 

The copra industry is being extended, and 
numerous drying plants are being erected in the 
coconut districts. The total production was 
adversely affected by the hurricane, but large 
numbers of young trees are now coming into bear- 
ing and a progressive increase is looked for in 
the exports of coconuts during the next ten years. 
The exports for 1917 amounted to 30 million nuts. 

Very good prices were obtained for hides, orange 
oil, and honey. Ix)gwood and its extracts were 
exported to the value of £540,000. 

The values of the total Imports and ex|Ka*ts of 
Jamaica in 1917 are compared in the table with 
those in 1907. The source and destination of tlie 
imports and exports respectively are also given 


for these two years. 


Source or Defetination. 
United Kingdom 
United States ... 

Canada 

Other Countries 


1917 

19*6 

70*1 


per cent. 


Exports. 


1907 

21*5 

57*2 


1917 

44*8 

28*1 


Total values: — Imports: 1907, 4;, 2, 914, 013 ; 1^17, 
.£3,32.3,942; Exiwi’ts: 1907, £.1,992,007; 1917, 

£2,479,107. 


under normal conditions. The British cotton piece- 
goods manufacturer has held his own In spite of 
the increasing pressure of Japanese competition, 
and 73 per cent, of the machinery imrK)rted 
(£491,788, excluding electrical machinery) was 
British, but war conditions diverted the bulk of 
the trade in metals and hardware to America, and 
the Japanese have secured by far the largest part 
of the trade In “ sundries.” With the hold thus 
secured by Amorican and Japanese products In 
the South China market the utmost energy and 
enterprise will be demanded of the British manu- 
facturers and merchants if they are to enjoy their 
full share of the trade. 

(Hass.—Ot the imports of sheet and plate glass, 
valued at £89,817, tw’o-thlrds came from Japan and 
the balance mainly from the United Slates. Goods 
of better quality than those supplied by the 
.Tapanese are in demand. Japan sent almost all 
the bottles (£.59,288) and foiir-lifths of the glass- 
ware (£47,558) imported during 1918. 

Cheniicala and Druffs.—Thi^ prlncli)al Imports 
were calcium carbide (£.5.3, 7.T)), caustic soda 
(£44,297), and sulphuric acid (£.30,989). About half 
the total imports came from Japan. 

Dyeing and Tanning Materiala^Toiiil Imports : 
£.3.50,104. The smallness of the %iport of aniline 
dyes (£8811, mostly from the United States) is 
ascribed to the unfamiliar British, American and 
Swiss packages and to real or supposed defects 
In quality, but nevcrl lieloss there Is a great demand 
in China for good aniline dyes, esp<'Cinlly for a fast 
Indigo blue. 

Total imports £8,2.3.3,800. 

Per cent 

of Total Soureei. 

Vnl’jc. * Por cent. 

Brass ... 2*0 Japan 50; U.S.A. 28*6; U.K. 7*2^ 

Copper ... 1*2 Japan 56*2; U.S.A. 18*1. 

Iron and ^ ^ 

Steel ... 57*3 U.S.A. 80*5; Japan 5*8; U.K. 5*2. 

Lead ... ‘2*4 Australia 60*3. 

•Jill 34*0 French Indo-Chiua 91*1 *, Ncther- 

land Indies 6*0. 


The Deputy Island Chemist dealt with 1198 
samples In 1917, being 210 more than in the previous 
ye^r. 

Tiie present prospects for sisal hemp are most 
encouraging, high prices being obtained for small 
parcels of the fibre. About one million plants are 
now being established at the IJtitz plantation to 
supply the requirements of the 900 acres available 
for cultivation of sisal on the island.— (Coi. Rep. 
Ann., No. 980, Feh., 1919.) 


FOREIGN. 


The Foreign Trade of Hongkong In 1918 .— The 

Hongkong trade and shipping returns for 1918, the 
first attempt by the Colonial authorities to furnish 
complete records of the trade of the port, altliough 
based merely on merchants’ declarations and to 
be regarded therefore only as approximate esti- 
mates, contribute undoubtedly towards a better 
knowledge of Chinese trade. 

The total value of the trade of Hongkong 
amounted in 1918 to £127,990,977, the main distri- 
bution of which is indicated In the following 


table 


flouroo or 
Destination 


Imports 
(£ 00 . 938 , 490 ) (£ 07 , 
Per cent. 


Exports 
, 057 , 487 ) 

French Indo-Chlna 25 8*7 

Japan and Corea l^’l 8*7 

China and Formosa 15*4 56*2 

U.S.A 13*7 8-1 

British Dominions, Colonies, 

Ac 18*8 11*3 

United Kingdom 7*8 1’7 

The 1918 returns do not give a correct Idea of 
British trade with Hongkong and South China 


Zinc ... 0*8 

Simdrles ... 8*0 

Minerals and Oils. — ImiK>i’t8 : £893,518. Exitorts : 
£1,3^,395, of which wolframite accounts for 

£1,287,789. ^ ^ 

Nuts and Chiefly groundnuts were ex- 

ported, of which America took shipments to the 
value of £329, .598. 

Oils and Imports of kerosene : £l,60b,4o-, 

three-fifths of whicli came from America and the 
balance from Sumatra, the Netherland Indies and 
the Straits Settlements. Four-fifths of the im- 
ported lubricating oil w^as of American origin. The 
largest export of vegeUhle oil was wood oil 
(£421,582), of which America took 82 per cent, 
and the United Kingdom 13 ix‘r cent. 

Paints.— Total imports : £200,.^50, of w hich .30 per 
cent, came from the United Kingdom, 18 per cent, 
from the United Stntes and 13-8 ])Ov cent, from 
Japan. Chinese merchants frequently i^refer paints 
in liquid form ready for Immediate use. 

Some further information is summarised below 


Chlnaware 
Leather ... 


Matches ... 

Paper 

Soaps 

Hides 


Country of Origin. 

.Japan 78%. 

Straits Settlements (sole 
leather); Japan (mann- 
factured articles). 

Japan 98%. 

Japan 67%. 

TI.K. 42 %; Japan 37%. 

Importinpr Country. 

Straits Settlements 33%. 
U.K. 26%. 

Japan 28%* 

U.S.A. ^8%. 

(Bd. of Trade J., July 10, 1919.) 


Total Imports 
£170,669 
894,381 


700,622 
580,237 
163,916 
Total Exports. 

£846.081 
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COMPANY NEWS. 


BUITISII DYESTUFFS COUrORATIOX. LTD. 

A prospectus lias Ivoen Issued by Ibis company 
offering: for subscription at, par 2.r»00,000 se\a*n per 
cent. £1 preference' shares niul 2,r»d0,()00 i)i'etcrred 
ordinary shares of £1. The aiitliorised share ca pi 
tal is £l(),0(K).(IOO, of which £1,000,000 is In d«‘feiTed 
ordinary shares, and tlu' remainder <liyi<U‘d (*(iuali\ 
between preference' and iirefe'ired end inary shares. 
It is worthy of note' tlial llie' (Jeeve'rnnu'nl lias seib- 
scribed for £Sr>0,(H)0 in i»re'fe'rence ami a like amount 
in preferred ordinary sliaivs. of the* pre)e-e'e'ds d 
the present Issue*. aj)pio.\linately £1. <00,000 will be 
paid to the ainal^amal ini^ coinpanh'S (British D.ws 
and liCvinstein) to e-nable' Ihcni to jeay <01 oulstanel- 
ini' liabilities, 'l in* iiros]te'c(us slate's fuither that 
the toUil ceensuinpt ie>n of elye's in tiie \ nile'el Kin.u- 
dom in lOld was ir.,tMlO.OOO lie., <>f wldcli more than 
;iS,000,000 lb. was oi)t aim'd from (le'iinany. d'he« 
production of dye-s ley tin' amalpun.-itinji- eeunpanics 
is now more tlian four times tiieir pre-war proeliie*- 
tiem, and is increasin'-: rapieily. The' Inlal sli;ir<‘ 
capital a ml rese'rve's of the* four lar};e'st (Je'iinan elye' 
companies in lOi:; was £JI,SS(;,:;1S, and tlie total 
lerotits f2.100,a02. 'the <‘ennbim*e) predlts of D'vin 
stein Ltel. and British Dye's Ltel. we're'. In lObV-lC., 
*£Sr)2,.‘t50 : in 1010 17. £l.20.’'».si;2: ami in 1017 D. 
£1.. ‘107,01 2. Tlie amalj:ai»iat in.': e*ompanle'S have 

works at '^runhrielce and Dalton ( lludelerstii'leh, 
Blackley anel (’layleni (Manche'ster). ami Ellesnie're' 
Port, and at the' presi'id time emieloy ne'arly MtjO 
trained chemists ami ev'er 0000 worki)e‘ople. It is 
proposeel te> aeld to lie* <‘xte‘nsive* jdants now in 
oiK'ration and iimh'r const rm-t ion, ami to incre.ase 
the output of elyesi nils. 


“SHELL’’ TB.\.\SPOHr AM> TKADIND (O., | 
LTD. ! 

Sir Marcus Samue'l. luvsielin;: at tin' annual 1 
j^encral mee'tlng on July 1, referreel to the growing j 
iiui>ortance of the* use* of liepiiel ftu'l. particularly . 
in view of the' eliminishe'el euitimt of coal. The I 
world’s proehict ie.m of lleiuld fue'l Is at present abenit ; 
40,000,000 tons per annum, but a very larjje pio- ; 
imrtlon of it was already plaea'el before the* .shorlaire | 
of coal became apparent. Ib'uce Hu* stibsHlulieui j 
of lieiuld fuel fe)r coal is si riel ly lindle^d ami tin* i 
call for economy is urj:cJit. The iie)sitie>n might be* | 
con.sidera])ly alleviale'el by using oil in intermil ^ 
coiubiistie)n ('iigiiies inslc.'iel e>f binning it directl\. | 
“ Shell ” motor spirit is now e'vi'ryw lu'i’e' ;ivailahl(' , 
and Hiere Is no iik(*llhe)e)el of elemanel e'xe'e'i'dlug j 
supply. Whe'ii the (‘xperinu'iits m)W' hedug unde'r- | 
taken are ceinifdeled, this inoleir s]»iril will Ik* j 
found to have a l-VJO Jier e*e*nt. gre'.ite'r mileage* ^ 
e'fficieiioy than any other on the rnarke*!. In spite ^ 
of a big incr(‘a.se in capital, the divideml is main- | 
talneel at the rate of .Tl per c<‘nt. free* e>f tjix, and | 
£41,172 is iilaeA'd to th(‘ r(‘Kcrve fiiml, wliich now i 
stands at £l,000,0fMl. Tlu'se* .satisfactory hgures ; 
I’eiloct a siice'essfnl year’s 1 railing, due* mainly te) | 
selling in Eastern ciirre*iicy and incre'aseel emipnt t 
of ernele eill. Two suhsieliary companies - tlie Egyp- ! 
flan Ollfield.s Ltd. and tin* “ Sliell ” (’ompnny of 
California have pniel suh.staiitial maieleii divielends. 
Notwithstanding tlie suce*ess of the former, a long 
lime must elapse before Egypt can produce siitli- 
clent eul to cover its own riH/iiirenients. The total 
cash reserves of the a.s.seK:*iate<l eonipaiile^s ameuinf 
to £24,000,000, and I he- total sum >vritten off by them 
for df'preclatiem since ltH)7 excc*eds £12,000,000. 


BrUMAH OIL CO., I/TD. 

In his H'view of Hie company’s oiieralions during 
lOlH at the annual meeting held on June 20, Mr. 
J. T. Cargill, chairman, refer^ to the great pro- 


gress made by the Anglo-Persian Oil Co., In which 
the Burmah Company has an interest of 949,864 
ordinary £1 shares, Hie remaining 2,000,000 shares 
being held by the (ioveriiment. These shiu'es, states 
the Financial Times, are valued in the market at 
£ir> iH*r share, hut are iinderstooel to ligure In Hu* 
Burmah Company's balance-slu*et at '2s. (Ul. 

Work in ]91"S was (*hie'fly diivcleel by the exploita- 
tion of the Yenaiigyonng tleld in Hie Berne* distried, 
wliere* a very ricli sand was struck; hut iiroduction 
is falling olf rapieily — a e*oinmou cxpcrie'nce* lii this 
iielel. NcvcrHich'ss. there are* ample* re,serves ed’ e>il 
oil the* company’s lands. Hcsiilts <»blalii(Hl outside* 
Burmah have hee'U less salisfae'teiry. In India, one 
<lislricl has hef'ii Mbandoiu'el after elrllllng to 
2i’)tH) ft. at a eost eif £40,000 w'ilhont Ihiding oil; in 
amuher. drilling w'as ahandom*el after sinking to 
L’JOO ft., and In Assam ope'nitiems have been 
ahandoneel e)Wing to the poor (|uallly of the oil, 
small ]>roduction and the pre'seiu'e eif much w’ntcr. 
OlK'ratiems in Trinidael have* also i)rove'd elisappeiiiU- 
ing, production having been hinde'ivel by ditlle'ull ics 
e*oime'e*leel with plant and labour. With re'garel to 
Hu* linaiuM's, Hu* e*a]iilal has been in< ri'.*i.se‘d freuu 
£1.00.7,7)00 b\ the ea pita lisa 1 ion of reserve's, ami Hu* 
divlde'ml for Hu* year is ,‘10 per eviil., free of lax, 
(‘(luivalciil to 17) pe'i* e-ent. on Hu* e*apllal as it stood 
in 1017. w lu'u .‘t2i iK‘r e'enl. wa.s (list rihiih'el. During 
the past four ye*ars Hu* e*oiniiany has paid e)v»‘i* 
£4.000.000 in income lax and exce'.ss predils duty, 
and elist rihuled £2.7r)S,000 in elivieh'uds. 


I.AHLNAS MTILVTE. 

Tlu* re'porl for Hu* ye*ar 10IS shows a net prohl 
of £;{2,00l). com])an*el with £71.400 for Hu* previous 
ye'ar (ca]>ital. £000.000). The dividi'iid is main- 
taiiu'el at 2s. iM'r sli.-ire* free* e»f tax. Ne> appro- 
priation is maele to re'se'rve*. w'ldch stands at 
£100, (MX), hut the halanct* forwnrel is increase'd from 
£804 to £11.024. The* slock e)f nilr.ile* at the end 
of tlu.' ye'ar was lOO.OOO eiuiulals, of wldch over 
S0.(X)0 epdnials had Ix'e'U sold hut not elellve're*el. 
The production of iodine was dlsce)nl iniu'd early 
last .ve'ar owing to Hu' ac(*umulat ion of stocks; 
nitrate* is iu'ing e'Xtrae-le'd on a re'diievd scale Imt 
Hu* e)lie*ina was slnit down in De'cemhe'r last. 

At Hu' .animal nu'e*ling liclet em June 2.“., Hu* chair- 
man, Mr. B. E. Morris, rt'fe'ire'd to tlu* Assoe'iatlon 
of Prodiici'r.s fornu'd last ye'.ir, w'hich lixes pri(.*«*s. 
controls sail's and has .‘ig'-ncies in many c('iilre's. 
Some* s:; per ci'id. of Hie* proeIuce*rs hi'long to this 
organisation, hut n'lnainlng outslele it an* Hu* ve.*ry 
im|K)rlanl Aniofagavta Dlicinas. controllcel by Hic 
Aniofag.asla Company, Hu* (h'rraan and Hu* 
Ammae aii e'ompanle.'S, Hu* last named being deterivd 
fi’orn jolidiig by the* Slu*nnan law. 

I’ln* t’hilc.*in CovernnumI, whloh has not re*<*e>g- 
idse*el the* Associat leeii, has alre'aely sold nit rat »* 
tlirongh Hie* Antofagasta Co. to Holland and Spain. 
;md it Is ic|M)rle'd that ncgol iat iems are* talHng plne e* 
for a e-onsignnu*nt of eeiie million lom^ to a lirm 
e'.slahlislu'd in Belgium, on the basis of a se'lllng 
e-ommi.sslon of i per e*e'nt., the' profit to be* shared 
e'epially be'tw'i'e'n the proelucers anel Hu* e‘on.signe*e*s. 
hut the* loss, If any, to he iKirne by I he* 
alone. Suedi liilerferi'iice Is greatly to lu* ele'i>rc- 
cn te*el. 


AHUAS BLANCAS NriTlATE. 

In common with othe*r nitrate* iind*‘rlaklngs. llels 
company elld less well in 1918 than In Hie* i)revie)iis 
year. The trading protils. inclinllng £1:1,824 fremi 
ieullne, was £8r)(M) le*ss at £7(;,9()0, and the net profit 
£24,100 low'or at £.‘IS,1.")7. The remainder of Hu* 
outstanding debentures has been redet*nu*d, the 
i-escrve fund InoreaseHl to £40,615, and the ellvidend 
on the ordinary shares Is 10 per cent., as against 
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13 per cent. The dlvrslon of the proceeds of tlie 
sale of land amounting to 15«. per share was not 
sanctioned until February 1019, so that this distri- 
bution does not appear in the accounts. It has now 
been paid and the Issued capital reduced to 
£07,500. The nitrate sold amounted to 720,000 
Quintals, compared with 085,000 last year; the cost 
averaged 10». 9d., as against 8.«. 5*89d., and the 
siiles 12«. 4-89d., against 9«. Mod. Extraction Is 
proceeding, but manufacture has been suspended. 


IhioposED Amalgamation BtrrwEEN tue Scottish Oil 
(V)MP\NIEH AND THE AnGLO-PEUSIAN OIL f5o. LTD.— The 
Anglo-l*erslan Oil Co. lAd. ha.s made i>ror) 08 als to 
the Scottish oil companies offering to purchase the 
whole of their Issued ordinary shaies, and to form 
a new company, to be called “ Tlie Scottish Oil 
Company Ltd.,” with a capital of £4,000,000, of 
which £3,000,000 would be In 7 per cent. £1 non- 
cumulative r)articipatlng preference shares and 
£1,000,000 in ordinary £1 shares. The preference 
shares to be issued in payment of the shares in 
the existing Scottish oil companies and the ordi- 
nary shares to be subscril)ed for in cash by the 
Anglo-Persian Co. On the formation of the 
new company, the Anglo-Persian ("o. would agns* 
to supply to it, as from January 1, 192.3, such 
<iuanlitles of crude oil as may, with the supplies 
of crude oil from shale, la? necessary to kwp the 
present retineries running at full capacity, and at a 
pric<‘ sufficient to enabl(‘ the new company lo pay tfie 
dividend on tlu' new ]>refcrcnco and ordinary shares 
and to leave a surplus for division lx*tw<^n lx>th 
classes. 


PERSONALIA. 


Sir A. 1). 8teo! Maitland has resigned his iK:>st of 
head of the Deparluient of Over.soas Trade at the 
'y Hoard of Trade*, 

f 3Mie death is aimounecd from IU‘rlin of Prof. 
lOmil Fischer at the age of <57. 

Dr. Paul Haas has been appointed lis.'turer in 
j:' plji ’t chemistry and Dr. F. W. (Joodbody lecturer 
:■ in medical chemistry, at Univer.sity Ck)llege, 
'! London. 

'file post of Professor of Mines <it the Iloy.il 
Seliool of Mines, vacant by the resignation of 
T Prof, W. Freeh(*ville, has been tilled by the appoint - 
I inent of Mr. S. J. Trii.scott, who has been assistant 
i; professor for tin? last seven years, 
i Mr. T. Crook, an assistant superintendent of the 
j Scientific and Technical llesearch T>ei)arlment and 
■ Technical Information Bureau at the Iini>erlal In- 
i stitute, has been appointed head of the Intelligencv 
i and Publications Section of the Imi)erial Mineral 
[ Uesourc*es Bureau. 

\ Dr. A. J. (^Jark has been apjKjinted to the IJni- 
L verslty chair of pharmacology at Tlniversity College. 

S rx)ndon, in succession to Prof. A. R. (hishny. He 
I l)reviously held the chair of i)harmncology in the 
Tlniversity of (Mpe Town. 

, Prof. A. Findlay, profe.s.sor of chi*mistry at the 
r Tlniversity C/Ollege of Wales, Aljerystwyth, has been 
appointed to succeed Prof. F. Soddy ns professor 
of chemistry at the University of Aberdwn. 

Mr. E. Grant Hooper, Deputy CJlilef of the 
: Government Laboratory, retired at the beginning <?f 
this month, under the age regnlatfons, after more 
' than forty years’ service. He had held the above 
))Ost since 1912, prior to which he was in charge of 
the CrowTi Contracts branch of the Government 
: Laboratory. Mr. Grant IIooT)er’s successor as 
Deputy Chief Chemist Is Mr. J. Oonnnh, who has 
hitherto been In charge of the branch laboratory at 
i the Custom House. 


At Manchester Tlniversity, Mr. D. II. Bangham 
has been appointed lecturer in chemistry, and 
Dr. J. K. Wood, of Dundee, lecturer in physical 
chemistry in the faculty of technology. 

It is announced that I’rof. W. M. Gardner, Prin- 
cipal of the Bradford Technical (k>llege since 190<5, 
and head of the Chemistry and Dyeing Department 
since 1895, is retiring on a(tcount of Ill-health. 

Prof. T. Brailsford Rolx'rtson lias been apixilnted 
to succeed the late Sir E, C. Stirling as professor 
of idiysiology In the University of Adelaide. Prof. 
KolK‘rtsf>n was fonnerly professor of hiochemistry 
at Toronto Univc'raity. 

Sir J. J. Thomson has l>een elected to a newly- 
estahli.shed chair of exiierimental physics at Cam- 
hrldge University, which will terminate when he 
resigns office unless the University determines other- 
wise. Other apiM>lntments at. Cambridge University 
include : — Mr. F. W. Dootson to a lectureship in 
chemistry, and .Mr. W. H. Miller to a lectureship 
111 organic chemistry. 


OBITUARY. 4 


I SIR JOHN BRUNNER, BART. 

I .lolm Tomlinson Bniimer, one of the foundei's of 
1 the lirm of Bniniier, Mund and (>>., was bom at 
I Everton, near Liverpool, in .1842, where his father, 

' the Rev. John Brunner, of Ziirlch, k(*pt a schiwl. 

; lie was edueated at this school until the age 
i (d’ 15, when he entered ui^m a commercial career 
I with a Liverpool lirm, suhseQueiit ly obtaining 
I an appointment at tlie eliemleal works of Messrs, 
j J. Hutchinson and Co., alkali mauiifacturers, 
i of Widnes, wliere lie remaineil rdeven years. 

It was there that he tirst met the late Dr. Ludwig 
I Momlwho had come to the same works to elaborate a 
I process for the recovery of sulphur from alkali w'aste. 

I The friendship wlileh grew up between the two men 
! riiH‘ned ultimately into a business partnership 
I which was destined to play a very imiiortant part 
in the develoiunent of the heavy chemical industry 
I of Great Britain. This partnership of commerce 
j and s<ience was formed to work and develoj) the 
I Solvay ammonia -.soda process in this country. The 
dlrtieulties encountered in tlie early days of the 
lirm were many— in fact, as Sir J. Brunner was 
wont to relate, nearly everything exploded or broke, 
<*xcept tile llrm’s credit. Starting with a small 
capital, a single factory wltli 40 workers and a 
yearly output of StX) Ions of soda, the business 
steadily progressed until to-day it ha.s a nominal 
<‘apltal of £15,000.000, numerous works, many 
thousands of employes and a normal annual out- 
lait a[)proaelilng 1,000,000 tons. Combined with 
tliose indisiSl'nsable attributes of a successful biisi- 
ne.ss man, fori'sight and initiative. Sir John Brunner 
po.s.st\ssed lliat liumanislng toucli which kept him 
on the l>eat of terms with his employees and enabled 
his lirm to s(*eiire (he pick of tlie local lal>our 
market. He introductMl prolit-sliariiig in 1907, a 
sick-benefit scheme, at tlie cost of the conQwny, 
develojied ffrst-ald and amhulaiiee work, and origi- 
nated the system of granting an annual holiday 
of one week with Iavo wcH'k.s’ pay to every worker 
who had not absented himself without ix'rmission 
for moi’e than two days in the previous year. His 
generosity and widfan* work were not confined to 
his owTi business; he took an active interest in and 
jiromoted many local movements, erected and 
assisted schools and public libraries, and founded 
a chair of Economics (by a gift of £10,000) and a 
chair of Egyptology at Liverpool University. He 
also gave £6000 for the National Physical Laboni 
tory and a like sum to a hospital in Bulach. 
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Switzerland, of which town his ancestors had been 
burgesses since the i4th century. 

The deceased baronet had a long and useful 
career as a member of Parliament, where he worked 
as an advanced Liberal with a tendency towards 
Independence. Ho was a pronounced democrat, a 
free-trader and a Ilome-Iluler. Among the Royal 
Commissions he served upon was that on Canals 
and Waterways In lllOO, wheie he was able to give 
point to the agitation he had started 21 years pre- 
viously in favour of (Jo\ernment control to secure 
the development of this neglected means of 
transport. 

He was created a baronet in 1895 and appointed 
a Privy Councillor in 100(>. His death on July 2. 
after a brief illness, removes yet another original 
member of tills Society and a ligiire every wliei-e 
known and resiXH ted in the world of chemical 
industry. He leaves two sons and three daughters; 
the eldest son, Mr. .T. F. L. Hrnnner, suc'Ceeds to , 
the title, and the second, Mr. Ro.scoe Brunner, is i 
chairman of Messrs. Brunner, Moml and Co., a | 
position held by his fallier for over 40 years. j 


l‘ROF. ADRIAN J. BROWN. ' 

By the passing away of Adrian J. Brown, F.R.8., : 
M.Sc. (Birmingham), Director of the British tSchool ; 
of Malting and Brewing, and Professor of the ‘ 
Chemistry and Biology of Fermentation at Binning- ! 
ham University, on July 2, three days after the } 
death of his wife, the world loses one of its fore- ; 
most sclentilic workers In tlie domain of fermenta- 
tion, and a man held In esteem and affection by all | 
privileged to know him. 

Born in lSo2 at Burton-on-Treiit, and educated | 
first at the Grammar School of his native town ! 
and later at the Royal School of Mines, Adrian | 
Brown acted for some time as as.sistant to the late j 
Dr. Russell at St. Bartholomew’s Hospital, and | 
afterwards accepted the iiositlon of chemist at the j 
brewery of Messrs. Salt and Co., of Bnrton-on- | 
Trent. His duties in the brewery did not ])revent j 
him from Investigating problems more purely seien- ! 
tific in character, and to this period belong some | 
of his more Important Investigations on yeast i 

growth, the mechanism of enzyme action, the heat | 
of fermentation, etc., now ranking as classics, ! 
as well as the discovery and study of BaclerUtm \ 
wylinum. His work on semi-i>ernieable membranes, | 
in particular of the barley-corn, and that j 
on the organism known as Bacterium X, were : 
carried out during his oecupancy of the Bir- j 

mingham chair, which he filled with conspicnons i 
success from the inauguration of the School of j 
Malting and Brewing in 1800 to the day of his ! 
death. i 

Essentially fair-minded, a .sportsman In the l>est : 
sense of the term, and possessed of an Intimate 
first-hand knowledge of natural history In all its 
branches, he was as far removed from the <lry j 
pedant as day from night, and no student who came j 
under his influence could fail to derive profit there- | 
from. ' 

His published work hears the stamp of the man j 
and, what is Indeed rare nowadays, when 8i)eech i 
and action so often precede the taking of tlionght, | 
none of it has ever required subsequent defence i 
or modification. 

Professor Brown served for some years as 
Examiner In Biological Chemistry to the Institute 
of Chemistry, as President of the Institute of 
Brewing, and as a member of the Council of the 
Chemical Society. He was elected a Fellow of the 
Royal Society in 1911. 

He Is survived by two sons and two daughters. 

Thomas H. Pope. 
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BrooHEMiCAL Catalysts in Ijfe and Industry. 

Proteolytic Enzymes. By Jean Effront. 

Translated by S. O. 1’resooit. Pp. wi -f 752. 

(Acio York: J. Wiley and Bons, In6. London: 

Chapman and Hall, Ltd. 1917.) Price 23a. net, 

Kfl'ront’s earlier work on “ Enzymes and their 
Applications ” was a classic in its day and by far 
llie most readable book on the subject for the 
I geu(‘rai student. The present volume hardly malu- 
I tains this standard, though it must lx? admitted that 
j the author has set himself a task of the highest 
I magnitude. The treatment is unequal and much 
I work of fundamental Importance, particularly that 
published in English journals, is ignored or only 
very scantily quoted, thereby detracting greatly, If 
not entirely, from any claim of the work to be 
authoritative. The work of Emil Fischer, of 
Abderhalden and of Van Slyke in their resi)ective 
fields, to mention three names only, has carried the 
knowledge of the proUdn mole(aile fur beyond the 
days of SchlitzenlMU'ger. 

After a pndiminary s(}ction, Part I deals with 
the coagulating calalysts-.-tbrombin, myrosluast* 
and rennet. Successive parts are devoted to pepsin, 
trypsin, erepsin, and amidases and a final section 
deals with the applications of the enzymes in 
industry. The nomenclature is hardly all that can 
lx> desired, probably beeanse the French have not 
yet followed international custom In this resi;)ect 
and the translator has been conlent to paraphrase* 
(he FreiK'h names: ga lactase, for example, should 
be an enzyme si)litting galactosides and not a 
trypsin. 

From the point of view of our readei'S the most 
important seetion is that devoted to the application 
of the enzymes, which o(*cupi(*H a quarter of the 
book. Officinal i>epHln is carefully (lescrll)ed with 
special reference to the exacting requirements of 
the French ccxle.v. A section on the chemical and 
enzymic exploration of the stomach Is very com- 
plete and suggestive. Tlie rOle of proteolytic 
enzymes in breadmaking is diseiisstnl, but the refer- 
ences are very incomplete and tlu* statements made, 
as well as the theory based on thiun, are of doubtful 
aeciiracy. The part played by proteolytic enzymes 
in brewing has been the subject of many British 
researc]i(‘s culminating in tliosc of Horace Brown : 
as this work receives anything but adequate treat- 
ment the sect ion must l)e r(‘garded ns unsatisfactory. 
Similar sections are devoted to the activity of 
proteolytic enzymes in yeast manuracture, cheese 
making and tanning. 

The catalysts of the soil are somewhat fully dealt 
with, the author throughout writing of bacteria ns 
if they were calaly.sts: this seems a bold extension 
of the ueeei)ted definition of an enzyme. 

Some useful notes on tlu* recovery of nitrogenous 
wastes contain the practical e.\|)erienct? of the 
author. A final section deals with the work of 
Bechere in Belgium, subsequently taken up by 
AlKierbalden, on tlie nutritive value of products of 
advanced hydrolysis of protein substances. 

As already stated th(* book is unequal in treatment 
and must lx* read very critically by those using it. 
None the less it is written with much grace and 
charm, and the r)eru8al of Its pages cannot fall to 
be of value to all workers In this difficult subject. 

B. F. Armstrong. 


PUBLICATION RECEIVED. 


Explosives. By B. de Barry Barnett. Industrial 
Chemistry, edited by S. Rideal. Pp. 241. 
(London: BaUlUre, Tindall and Cox. 1919.) 
Prioe 12s. M. 
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EMPIRB SUGAR. 


No feature of the recent annual ifaeeting of 
the Society attracted more general interest than 
the Preliminary Ileport of the Empire Sugar Supply 
(Technical) Committee, which was presented at 
Clothworkers’ Hali, Mincing Lane, E.C., where a 
conference on the subject was ludd on July lb, the 
Earl of Denbigli presiding. Nor is the interest 
evinced in the Committee’s work at all surprising, 
when we bear in mind the important place sugar 
now holds in our daily life. As the report 
(a p. 287 T) points out, sugar in days of yore was 
consumed as a condiment or even as a medicine, 
but it has become during the last few c*eutiiries one 
of the most important articles of dietary among 
civilised nations. As regards our own country, let 
it be remembered that tiie United Kingdom con- 
sumes sugar in different forms at the rate of more 
than tK) lb. per capita i>er annum. 

There are many interesting facts connected with 
the production and consumption of sugar within 
the Empire. First and foremost it, may be pointed 
out that we produce more sugar than any other 
State in the world, which, however, is by no means 
(‘onsistent with another fact—ri;?. that, i>rior to 
tlie war, more than 90 ixir cent, of tlie sugar ini- 
porte<l into the United Kingdom came from foreign 
countries, the greater part--80 i>er cent, of the 
total— being European Ixet sugar. 

I'he sugar produced within the British Empire is 
principally derived from sugar cane, and the prob- 
Jem whicii tlie Committee set itself to solve wuis 
whether tlie Empire' can be rendered self-support- 
ing as regards its sugar supply. The llrst rpiestion 
is : How do we stand at the present time? In 
this connexion we cannot, do iK'tter than refer to 
the report, and more especially to the explanation 
given by Mr. .1. W. Macdonald of the statistical 
tables compiled by tlie Commitlce from the data 
they have coIIccUmI, From these it appears that 
the Empire is consuming about 0,2r)0,(K)0 tons of 
sugar annually, whilst it produces normally about 

o, .‘>50,()()0 tons ixr annum, so tliat, tlu're is a 
ir''ortuge of more than 2,500,000 tons In the annual 

p, (>Juctlon of sugar if the Empire is to Ix'come 
sell supporting. The ipie.stion is: (’an we make 
up this deficiency; and, if so, how can it Ik? done? 

The report deals at some- length with the ques- 
tion of the establishment of a lieet sugar industry 
in the United Kingdom, a project with which it 
will be remembt'red Lord Denbigh has been asso- 
ciated for some years. That W(' can grow' beets of 
sugar conttmt and purity equal to those produced 
on the continent, of Europe? has been abundantly 
proved. On the other hand our farmers hav<* 
much to learn as regards the cultivation of this 
particular crop, and until the enlerpris<? is i)lace<l 
on co-operative lines, the farmer getting an luterc'st 
in the factory and the sugar maker in the farm, 
no regular supply of roots -a factor essential to 
succes.s — can lx? assured. Doubt has often been 
expressed as to whether we have sufllcient land in 
this country to warrant the establlshmenl, of a 
new* agricultural Industry; but here It may bo 
jKilnted out that there are thousands of acres 
available, and then' need be no fear that the land 
put under In'ot 'would reduce the acn'age now 
under wheat and other cereals. Far from it, with 
the establishment of a sugar Industry much land 
now practically lying idle c*ouId be utilised for the 
puri>ose, and since beet is such an excellent rota- 
tion crop, opt'nlng up the soil better than any 
other, this land would also be available in some 
years for cereals. It has been stated that the pre- 
tsent high cflBciency of agriculture In Germany would 
not have been attained without the beet Industry. 


As an Imperial question, however, the problem 
of Increasing the production of sugar in our 
Empire beyond the seas Is the most weighty. 
Many of the speakers at the conference pointed to 
India, with which country the reixirt deals at 
length, as the portion of the Empire in which 
the sugar shortage could be made up. India 
until recently produced more sugar than any 
country in the world. The latest returns show 
that Cuba now holds the premier position. But 
practically the whole of the Indian sugar is that 
known as gur, a soft varit'ty produc-ed by the 
natives for their own consumption by primitive 
methods, involving much waste. This gur is unfit 
for refining, and ovt'r and above the 2,509,000 tons 
normally produced of It per annum, some 800,000 
tons of ordinary law and refined sugar are Im- 
liorted annually. Biior to the war some of this 
was German and Austrian beet sugar. It Is under^ 
stood that a Commission is about to be appointed 
to investigate the sugar problem in India. Many 
reforms will be required. The present small hold- 
ings must he converted into estates to supply 
central factories with cane, and^ugar must be pro- 
duci'd by modern methods. 'IJiru’e is one resix'ct 
in whleh India occupies a unique position in com- 
parison with the rest of the Einjilre. There is an 
abundance of labour. Most valuable work is now 
Ix'ing carried out iJi tlie selection of seedling canes^ 
by eroiCs fertilisation, and for much of this we ar^^ 
indebted to Dr. C, A. BarlxT. 

8ir Alfred Chatlerton said Unit the exixirtation 
of sugar from India to this eoiintry had fallen off 
alK>ut sixty years ago, and the demand in India 
for sugar wa.s likely to oonliniie to increase, so 
that no surplus of sugar could be c.xpected for 
mauy years. Any Inerease in sugar jircKliictlon 
must lx? accompanied by the Introiluellou of modern 
maehiucry and inetiiods. ’Phe reiilacement of 
sugar l»y oth«‘r croiis had also to Vk? lK)rne in mind. 
One great aim would b(‘ to produce a sugar 'S\diich 
would kec]) for a longer iK'riod than tlie native gur. 
Small power-ilriven mills worked witli oil engines 
and suction gas liad In'cn Instalk'd hy the Govorn- 
inent, and these extraetc'd 25 piu* cent, more juict? 
than the country mills. 

Sir Francis Watts, the ImTterial Commissioner 
of Agriculture for the West Indies, made a most 
illuminating si)eeeli at tlie men'll ng. He expressed 
the opinion (hat there reinairu'd but few British 
1ro])ica! colonies in which tlie condition of the 
sugar Industry was such as to <‘iicoiirage capitalists 
to come forward to its extension. As regarded the 
West Indies, Sir Francis thought tliat miieii could 
be done, and .Tamaiea wltli an effort could raise 
its sugar production to 200,000 tons jK'r annum. 
He was of opinion, ho\vever, that unless some 
measure of assuranev wi're given to those who 
desired to prodnc'c British sugar, they would he 
ousted by foreign producers wlio were already 
eqiilpix'd for the purpo.'^e. 

Taking a broad view of the iiosslble outcome of 
this imiK)rtant work, it. must not Ix' thought that 
the Committee's objects will Ix' consummated all 
at omv. ’Phere are parts of the Emi)iro besides 
tho.se mentioned which could lx* put under cane 
cultivation; to cite one, there is I lie West Coast 
of Africa. As a matter of fact I lie work can only 
hear fruit after a nuinlK'i* of years, and then not 
unlo.ss it rect'ives encouragement from the Im- 
perial Government. In tin? meantime, Mr. Arthur 
R. Ling and his Committee are undoubtedly to be 
eonii)limented u]H>n the valuable and arduous w^ork 
which they liave aoeompllshixl, work which not 
only adds testimony to the public utility of the 
Society of Chemical Industry, but which also 
marks a step forward towards the attainment of 
economic Independence within the Bmplpe. 


A 
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report of the committee on the 

STANDARDISATION OF LABORATORY 
GLASSWARE. 


The suffK'tisI ion llwit SociiWy of Chytilc.if 

Imiiistrv siioiiM talo- iij) the Ques/ien of tnc 
.s(;aMl;ir(li8ation of Inhornhn'y Kl;is.s\vaiv wan inaae 
on f.ho oct'iisioii of tlio roadiiij; of a pupor on 
‘SScioulific* Glassware^’ liy I>r. Morris Travers 
at tlie Animal General Meeting of tlie Society 
at Bristol in July BUS (see Journal of the 
Society of Glimiilcal Industry, vol. MT, p. 2J5 t). 
Dr. Trav(‘rs subseiiumitly iirought the matter 
before the liritish Chemical VVar(‘ Manufac- 
turers’ Associalion. which approved of the sug- 
ge.stion that the Society should take the Initiative 
In tlie niattm* and assured Dr. Traviws of Its 
heai (i(‘st CO oiKU-ation. A letl(‘r was received later 
from the Controller of Oiitical Munitions and (i lass- 
ware Supply of the Ministry of Munitions, support- 
ing the suggestion that standardisation should he 
efrected as early as possible, and otferlng the ser- 


vices of a memlior of his teclinical statT to discuss i 
the best methods of procedure to Ik‘ adopted. On j 
October 21, B)1M, Mr. F. W. Bran.son, of Messrs. | 
Reynold.^ & Branson, Ltd., of heeds, read a pai>L‘r 
on “ Some Asim.*cIs of tlu‘ Cluunical Glassware 
Industry ” (including Staiidardis:ition), before the | 
Yorkshire Section of the Society. (See J.S.C.I., j 
vol. ;i7, p. 337t,) i 

At the meeting of Councfl of the Society hehl on j 
October 21, the Presidmit luoposed that a committee 
should be appoint(‘d to confer with other lnter<‘sted 
bodies on the subject, witii a view to cutting down 
the supply of various classes of ai>paratus to a 
certain number of standard sizes, and h<‘ intimated 
that tlu‘ So<*iete de (Miiiuie Tndustrlelle was pre- 
pared to co-operate in the matter. This proposal 
was agre^ed to, and the following were appointed to 
serve on the Committee : — Sir Robert Iladtield, 
Mr. K. Chance, Sir Herlxu't .Tnck.son, Dr. C. 
Cariienter, Mr. W. F. Reid, Dr. Travers (Convener), 
with the President (I’rof. Louis) and the Hon. 
Treasurer (Mr. D. Idoyil Howard) rr officio. 

At the first meeting of (he Comniittee, held on 
Noveminm 20, the subject was discussial in a pre- 
liminary manner, and it was strongly felt by the 
inembtu's present that It was nect'ssary in the first 
instance to obtain the vl<‘ws of manufacturers, I 
users, and the retail trade, 'riie Committee there- 
fore asked the Council to ant hori.se it to obtain the 
co-oi>eratlon of representatives of thesi' bodies, and 
(he Council at its meeting in November aulhorise<l 
the Committee to co-opt otlier members and to call 
in the assistance of associations or indivbiuals at 
its dlscretlou. The Committee acting on this 
authorltv has slnci* co-opted the f<dl<>wlng mem- 
bers: --Mr. Arnold Stevenson (Glas.sware Supply, 
Mlnistrv pf Munitions), Mr. Y. Stott (National 
Phvsica’l Laboratory), Dr. .7. ,1. Fox (Government 
Laboratory), Mr. .7. R. Gridin (British Lalxiratory 
Ware Association), Mr. F. W. Itranson of Leeds, 
:\lr. D. P. Berrldge and Mr. F. A. Pa-esley (Science 
Masters’ Ass(X*iation), Mr. G. 7'\ Baker (British 
I^mp-blowii Scientific Glassware Manufacturers’ 
Association), Dr. S. Rldeal (Society of Public 
Analysis), Mr. T. A. Mobre (India Ollk'e), Mr. G. A. 
MalUns<m, interim (Pha rmaceiit ic.al So<*lety), Dr. 
W. 70. S. Tunier (Society of Glass Technology), 
Id. -Col. i). Harvey (War Office). Mr. Kenneth .M. 
Chance, owing to business engagements, has had to 
resign his memlx*rship of the Commltt<H\ 

In dealing with each class of apjmratus the (k>m- 
mlttee in the first instance set to work to collect 
information as to the varieties and sizes manufac- 
tured Ix'fore and during the war, and statistics of 
sales by the distributing firms, which gave the only 


/ 
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definite Indloatlon of Hie rel«tlre demand for 
different nrHcIea. In the case of beakers the Cora- 
mlttw also endeavoured to ohlatn the views of users 
)is to the forms and sizes which should he nianii- 
fiictured, l>y mhlvessiiif; nu inquiry to certain of 
11,0 more lni;.orfant pwfosaloiml bodies, hot Hie 
;iii.svvcrs whh'h they reetdved wTre so IndcnnJte chat 
(ho method was not followed up. As it frequently 
hapi>cnod that Imporlant information with regard 
to a particular kind of glassware' was reci'ived 
when the inquiry relating to it aiipeared to have 
almo,st readied a conclusion, the work f)f tlie Com- 
mittee has Ih'ou somewhat [irolonged. 

In making its recommendations the Committee.' 
lias had due regard for the fact that much money 
had already Ix'cn spent on moulds, and that It 
would be quite nse'lcss to advi.se (he manufacturers 
to replace existing moulds hy new ones, without 
v(‘ry strong reasons for doing so. 

All dimensions and capacities are given in metric 
iiK'asiin', wliicli (lie (’ommittee considers slionld l>e 
more uniformly adopted. This point is Imiiorlant, 
if an <‘xporl trade in scientific glassware is to 
<levelo|> in connexion w’ith sucli count l ies as South 
America. 

C 7i' LI N I )7l i C A L B FA K ICR S . 


The study of the problems coimeeted with tliis 
section of the subjeet oecnpied a eonsiin’raiiie 
amount of time. Detailed information as to tin' 
sizi's manufactured by 17rl(isli, (ierniau and 
Austrian bouses was laid bel’ori* (lie ( ’omniille<'. 
and also statistics as to tlu^ rc'lalivi* nunilH'r.s of 
(lie various siz(‘S of Ix'akers sold by (lu' i»rliu')pal 
dealers in lids country. Every endeavour was 
mad(‘ to ascerlain tbe y lews of users as to Hie forms 
and sizes of IkuIum'S most commonly employed in 
seientifie and analytical laboratories. Suggestions 
made by both mamifactnrers and dealers witli a 
view to cheapi'iiing production ami distribution had 
also to 1 m' considevi'd. 

So extensive was the information which was nlti- 
mately collcxMed, (hat it was necessary to appoint 
a Snb"(^)inmiltee to deal with it. Omllie ivporl of 
Hie Sub-C'Oimniltee Hie (’oiiiinllUH* decided tf) make 
c(*rtaln definite rcx'onmu'iidat ions wliieh ari' delalk'd 


below 

It appeaivd tliat \hveo kinds of lieakers were on 
(he market: -(a) A sciuat form with or without 
spout, (/>) a nuHlium form, (c) a tall form. It was 
generally agriM'd Hial, two forms would meet all re- 
qiiiremeiits. 

Tlie Hilckiu‘s.ses of Hie walls of iK'akers should 
approximate to those set down in the table. It 
was decided Hiat no advantage is to he gained hy 
specifying as Hie nominal eapaeity of a Ix'aker the 
approximate content when filled to a iletiniti* dis- 
tance from the top, lieeause in nnalylical praeliee a 
beaker is usually half hik’d with liquid, but that 
the capacity of a beaker should lie specllk’d as Mm 
approximate couti'nt wlien filled to Hie brim with 
liquid. The lol;H lielglit, and tlie external diameter 
Immediately above tbe curve at the base sliould 
also Vie catalogued. From Hie ])olnt of \iew of Hie 
user tbe taix’r in beakers sliould be slight, otherwise 
jireelpitates tend to settle on the walls: a slight 
taper Is also desirable from Hie manufacturing point 
of view, so Hmt the article when blown may Ix' 
easily freed from the mould. For storagi' purposes 
the taiX'ring of lieakers is an advantage, for Hie 
greater the taper, the great (‘r is Hie number of 
beakers of a single size wbleli can b(‘ stored in a 
bln. It was deilded that a laix’r of 1 in 20 on Hie 
diameter should be adopted. 

From the manufacturing |X)lnt of view it Is Im- 
portant that tile si'rles of beakers should Ix^ so 
designed that corresponding numbers of tlu' squat 
and tall Ix'aker series should liave identical 
diameters at the liase, so that a tall beaker spoiled 
in the process of mnnnfacture could be cut down to 
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the height of the squat beaker. This principle, 
which had been employed by Bohemian manufac- 
turers and i)y one English firm, was adopted by the 
Committee. 

While it was of equal advantage to manufacturers, 
ilealers, and users, to reduce the number of bf'akers 
in the series, in arriving at a decision as <o the 
series whicli siiould be adopted, close atlentioii J)a<I 
to be paid to the following points ; — 

(a) The series must contain those sizes which are 
in most common use. (b) The 8])ac(» IxHween the 
iHaikers must l)e such as to allow of packing material 
being placed bc'tween adjacent memlH'rs when the 
Ixaikers are nest(Hi. Tlie space? between the Lx^akers 
must increase with increase in diameters of th(‘ 
beakers, (c) When the Ix'akers are n(‘sl(‘d the rim 
of each beaker must rest on the I’iiu of the next in 
series. Of) Ttie g(‘neral api>ea ranee of tlie Ixaikers 
when nest(Hl in serl(‘s must not be left out of 
account. 

It was linally decided to ado])t the following series 
(d diameters 2(5, .‘{0, .‘{.o, 41, 4S, .“(I, Co, 7o, SC, hS, 
111. 12.5, 140, 1.5C, 17:i mm. 

Finally, the ratio of the tielght to the (iiamehu- of 
the beakers in the two series was considered, and 
after reviewing tlie information wbieli had becai col- 
leeled witli regard to existing si'ries, it was d<‘eide(i 
to adopt the values l-.'{7 and 2’0 as the values of th(‘ 
ratio, overall lielglit to dianuCer m‘ar !)ase. for 
s<(iiat and tali seri(‘s respeetiv<‘ly. 


T\\a. Seuiks. 

llatio ^ Taper = 1 in 20. 

Diam. I 


A 

U 

(' 

1) 

K 






Appraxi- 



Ext.omal 

TliicknoHS 

Overall 

mat« eapa- 

No. 

So. 

(liiim. 

of wallH 

lieiKlit 

eity to level 


near Case 



oi brim 

.. _ 



innj. 

mm. 

mill. 

e.e. 


0 

2r) 

or. 

r .2 

2.0 

0 

1 

‘Ml 

O.O 

00 

40 

1 

tj 

sr> 

or. 

70 

00 



41 

o-.o 

82 

100 

9 

i 

48 

0 7.0 

90 

too 

4 

fy 

.or, 

0-7.'. 

U2 

1 200 

0 

(• 

or, 

o-7r. 

190 

1 4 00 

0 

7 

7.0 

07r, 

l.OO 

000 

7 


80 

100 

172 

1 000 

1 8 

!» 

98 

too 

190 

1 000 

9 

lu 

111 

1 00 

222 

2000 

10 

11 

12.0 

100 

200 

9000 

H 

12 

MO 

1 2.0 

280 

4000 

12 

l.t 

1 

1.00 

1 -2.0 

:h2 

0000 

19 


Squat Series. 

Uatio = 1,37 1. Taiiei' 1 in 20 . 

Diani. 


A 

No. 

H 

External 
(Ham. 
near l.ase 

( ' 

Thickness 
of walls 

1) 

Ovi'ittll 

lieixht' 

E 

Approxi- 
mate capa- 
city to level 
of spout 

No. 


mm. 

mm. 

mm. 

e.e. 


1 

90 

or. 

11 

25 

1 

2 

3.0 

0 5 

48 

40 


a 

41 

0'5 

50 

00 

3 

4 

48 

0-75 

66 

100 1 

4 

5 

00 

0-75 

77 

160 


0 1 

00 

0-75 

89 ! 

250 

i) 

7 

75 

0 75 

103 

400 

7 

8 

80 

10 

118 

600 

.8 

9 1 

98 

10 

134 

900 

9 

10 

Ml 

10 

152 

1 300 

10 

11 

120 

10 

171 

2000 

11 

1 2 

140 

1 • 2 5 

192 

2750 

1 2 

13 

156 

1-25 , 

214 

4000 

1,9 

14 

173 

1’25 

237 

5000 



M 


The preceding tables give the dimensions of two 
sories of beakers ret'ommended for adoption by the 
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Committee. It Is also recommended that the data 
set down in columns A. B. D. and B, be given In 
price lists and catalogues. 

Beaker Flask, f and Conical Beakers. 

It appeared to the Committee that no advantage 
woiihl bti gained hy suggesting Hint manufacturers 
siiould make new moulds for Ix'aker tlasks and 
conical hea ker.*^. It reconimerids, howcv<‘r, that the 
great(‘.st dlam(‘lers, the heights, and ffie total 
capacities of these articles should lx‘ ('/italogued. 

FLASKS. 

The Committee con.siders Hint: a fla.sk should 
I liold at le.’isl the nominal capacity wlimi filled witli 
liquid to the levtd of the base of the neck. The 
nominal capacity and Hie extcniial diameter of the 
neck, should lx* catalogmal. 

Tlie flange of a liask shoiiM he turned over 
sharply, Hie mouth siiould not lx‘ heJled. 

It did not appear to Hi(‘ Committee Hint any 
material a<l vantage was to be gained by reducing 
Hie number of round and flat bottomed flasks mnnu- 
factiired, except in so far as it might, lx? possible to 
eliminate one or the other of almost ideiiHcal slz(‘s 
such as Hio.se eorn*spondlng to IIH) and 125 c.c.. 
.550 and 400 e.e.. 7(K) and 7.50 c.<*..V2;50 and VM) c.e. 
'riie .sizes of flasks helwecui .50 and 10, (XK) e.e., which 
it considers to Ix' suflicient to meed all requirements, 
are s(‘t down in the following table*. Of these flasks, 
tlios<* eorn‘sponding to COO, 12.50. and 2ri(M) c.c. are 
retained, as tiioy correspond to tiu* pi*'C quart, and 
Hie 2 quart, sizes, ami are Hien'fore in demand for 
certain purposes. 

It was suggested to Hn? Commit tt'e tliat if flasks, 
over n considerable range, had necks of Hie same 
< Ha meter, tlie iininlx*!* of sizes of rnblH*r stoppers 
which it would be necessary to stock in Hie 
labor.itory, miglii be conslderaiily reduced. Tlie 
Committee decided not to adopt the suggestion. 

Tlie Committee reeomniends that us new moulds 
come ti' 1)0 made, Hie necks siiould conform to the 
following dimensions : — 


(a) Fi-.vr, KOI .M)-aonoMKi) a.mi co.nk ai. ki asks. 



Kxtcrnnl 


External 

( 'apacity 

diameter 

(Capacity 

diameter 

of flask 

of neck 

of flaxk 

of neck 

cc. 

mm. 

e(!. 

mm. 

50 

... 17 

(12.50)'' 

... 93 

100 

... 18 

1500 

... 95 

150 

... 18 

2000 

... 40 

200 

... 21 

(2500)** 

... 40 

250 

... 25 

9000 

... 45 

3.50 

25 

4000'* 

... 45 

,500 

... 27 

5000 

... 55 

(600)*^ 

... 27 

7500 

... 60 

750 

... 29 

10,000 

... 65 

1000 

... 33 ' 




Flat, and mund bottorned only. 


It apix*ar.s 

Hint Hiere i 

>4 still a demand for Hie 

l>ear-shaped 

as well as the 

globular form of flask. 

(l>) Wipe-mouthed flasks with shout 

NECKS. 

i. Flat-bottomed flasks, 

known as CO, 

flasks or 

extract ion flasks. 



ii. Bound-bottomed flasks, known as Ixilt heads. 


Diameter 


Diameter 

rapacity 

of nock 1 

Capacity 

of IK'ck 

CC. 

mm. i 

ec. 

mrn . 

50 

... 30 ] 

750 

... 50 

100 

... 95 i 

1000 

.. 55 

150 

... 95 

1500 

... 55 

250 

... 40 

2000 

... 60 

350 

... 40 

9000 

... 60 

500 

... 45 

5000 

... 65 

Flat-hottoincU flasks to 

500 ee. eajiaeity 

only, 


In view of Hie fjict Unit a V(*ry Considerable 
number of moulds for Hie short, ' wide-moutlKHl 
flasks, with flat and round bottoms (known as ex- 
traction or CO, -flasks, and bolt-liead flasks resp<‘c- 
tively), ai\> already In the hands of various manii- 
fjicUirer.s, the Committee suggests that the mnini- 
facturei*a slionld confer amongst themselves with u 
view to eliminating iiunecessary sizes at once. 
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(c) Distillation flasks. 



Diameter 

Length 

Capacity 

of neck 

of neck 

oc. 

mm. 

inm. 

50 

12 

135 

100 

15 

145 

160 

17 

155 

250 

20 

170 

350 

20 

185 

500 

23 

200 


Larger Blze.s as round hottoiiuHl flasks. 



(d) Kjkldahl fi.asks. 



lUaniolcr 

Diameter 

Capacity 

of nock Capacity 

of nock 

c.c. 

nun. <-.e. 

mill. 

100 

. . i>2 .300 

28 

200 

... 25 .'>00 

30 


Conical fii.tkhing fiasks. 

The flasks must ho. well annealed, evenly blown, 
and thiek in lln' walls, so as lo be able to stand 
(L\ha\is< loll, and (illing: with boilinj^ liquid without, 
eraekinp. 'J'lie neek of tilterlnj; tiask.s to t.ike 
rublx'r stopj)ers should Ik^ turned out sharidy and 
not belled. The t.iibulure should be so drawn out 
as to take thiek walled rubber tube fl/lfl in. internal 
diameter. ^J'he internal dianieler of the ne(‘k should 
1)0 at k'ast : — 


Capacity 

Diameter } 

( 'apacit y 

1 Uameter 

e.(!. 

nun. 1 

ce. 

mm. 

100 

... 25 ! 

1500 

... 40 

250 or 300 

... 33 

2000 

... 45 

.'iOO 

... 35 

.3000 

i 5 

750 

... 4(1 

5000 

... 50 

1000 

... 10 




Kii’e's AecAUATi's. 

The overall lad^dit and tlie diameter of the 
middle bulb should be listed. 

The rommittee considers tliat four sizes corre- 
sponding to S.) mm., 10.*» mm., IliTi mm., and ISO mm. : 
or 250, 500, 1000, and 2000 c.c. should meet all 
requirements. 

FUNNELS. 

(a) I’LAl.V OU FLUTKD FUNNELS OF THIN GLASS. 

It is of very fiieal importance that funnels should 
bo made so (hat, in the case of plain funnels, a 
hardwood cone accurately turned to an angle of (>0‘^ 
will tit into the inside wilhout side i>lay. In the 
case of riblK'd funnels the ribs should be pro- 
nounced on the inside. 

Funnels .should be ground flat on the top. 

The stems should either be of i>a railed bore, or 
should tai)tT slightly to the point; taiR*r in the 
reverse direction is objectionable, d’he i>oint should 
be ground off at an angle of alM)ut "HP. 

Though the .siz(*s of funnel.s are gener.illy cal a 
logned in inches, the Committee suggests (hat the 
dimensions should in future be given in millimetres. 
The series 1, 2, 2^, 3, HJ, 4, 4^, 5, (>, 8, 10, 

12 Inches, should he rei)laced by (he series 20, -15, 
(»0, 75, 00, 105, 125. 150, 200, 2.50, and 2(K) mm., the 
number in the series Ixdng reduced from 1.2 to 11, 
the sizes .2, -id 4 in., which are important, 
corresponding almost exactly with the sizes 75, 00, 
and 105 mm. 

The following is a summary of the suggested 
dimensions of funnels r— 


Outside 

Approximate 

Appi-oximale 

^•xle^TJaI 

diameter 

lentrfh 

diame(<‘r 

across top 

of stern 

of StlMH 

mm. 

jnrn. 

inm. 

30 

45 

5 

4 .5 

60 

5 U) 6 

«0 

75 

6(«8 

75 

90 

8f/)10 

90 

105 

8f/>10 

10.5 

120 

10 to 12 

125 

130 

10 to 12 

1.50 

150 

12 to 15 

200 

165 

15 to 20 

250 

180 

20 to 23 

300 

200 

22 to 25 


(&) Deeply bibbed funnels, pressed. 

The following sizes, for which press moulds 
already exist, were adopted by the Committee 

7, 0, 11, and 16 cm. 

DRYING TOWERS. 

The total height and the diameter of the cylin- 
drical portion should be cabilogued. The tubu- 
lure at the base should not be less than 15 mm. in 
diameter at the outer end. The following dimen- 
sions of drying towers— from moulds which already 
exist— arc recommended for adoption ; — 


No. 

A 

B 

c 

D 

E 

F 

1 

200 

45 

40 

25 

15 

15 

2 

250 

65 

45 

30 

15 

18 

3 

300 

65 

60 

30 

15 

18 

4 

400 

90 

65 

30 

15 

22 


It is important that the Internal diameter of tho- 
const riel ion should l)e less than the minimum in- 
t(‘riial diameter of the iieek. 


I 



The eatalugiied dimension of n desiccator should 
Ik‘ the luliuTi.’il dl.Miueler of (he opening of the con- 
taiiHu* portion of tln‘ api)aratus. 

The dimensions of a desieeator should Ik‘ such 
that the depth of the part of (he apparatus In 
which the artiek' or material to dried is placed 
should Im‘ at least twTj-t birds of the diameter of 
the opening 

The ground contnet surface between the l)ody 
of the apparatus and the lid or cover should be 
at least 15 mm. for 100, 125, and 150 mm. sizes, and 
20 mm. for 200 and 250 mni. slz(*s. In the case of 
vacuum desiccators, (be ground contact surface 
should not be less than 20 mni. In any case. 

The Committee considers that the following 
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variety and sizes of desiccators will meet all 
requirements : — 

Scheibler form (plain, with tuhulure In lid, and 
with tuhulure in side), 100, 125, 150, 200, and 
250 mm.; Frescnius form, 125 mm.; Hempel form, 
150 mm. 

ASPIRATORS AND WOTJI.FP’S POTTLES. 

The Committee recommends that the diameter 
and lielght overall bo listed. The vessel should 
contain at least its nominal volume when filled with 
liquid to the base of the neck. 

The ratio of the diameter to the height to the 
base of the neck .should not be less than 3 to 5. i 

q'he taper of tlie necks and tubulures should be 
auch as to correspond to change in diameter at a | 
rate corro.spoiiding to about 1, in 7, so as to ! 
allow of stoppering, and to fit corks .and rubber j 
stoppers. 

In the case of Woulff’.s bottles, It Is imporjant 
that the side necks be so placed that a glass tube 
can pass through the centre of a cork In the neck 
vertically to the bottom of the bottle. 

It is considered that the following sizes will meet 


all requirements 

Miiiiinurn 

Minimum 


iiitt^rnal 

inti^rii.al 

Nominal 

illamcler of 

diamotor i 

aipacity 

nock a 

tubulimva 

C<'. 

IIIIU. 

1 

mm. 

1 5 

1 - 5 *) ' 

250 

1 t> « ■ » 

15 

!!! 1.5 

.'iOO 

20 

15 

lOOO 

2') 

20 

2500 

32 

20 

5000 

40 

25 

7.500 

40 

25 

10,000 

40 

25 

15.000 

45 

25 


GRADUATED APPARATUS. 

Tlie Committee desires to call attention to the 
.facilities ofi’erod by tlie National Physical Labora- 
tory for the testing of graduated glassware. The 
(.'omiidttee Ims had before it copies of a pamphlet 
dealing with “Volumetric dN'sIs on Scientific 
Glassware “ issued by the National Physical j 
Tja oratory in July, 1018, In wlilcli full information | 
relaPiug to the details of these tests is given, j 
Copies of this publication may l)e obtained frw of i 
ciiarge on application to The Director, The National 
Physical Laboratory, Teddington, Middlesex. The 
pamphlet deals with Class A Tests, that is, the 
4?xaminatloii of apparatus In whicli the highest 
degree of accuracy Is reciuired, and vessels which 
pass the tests have the Laboratory mark, which Is a 
<-onibination of the Laboratory monogram and the 
date of test, etched on them. Apparatus .submitted 
for Class A Tests and found to be outride the limits 
of ac*ceptanco for standard apparatus is, If con- 
sidered of renson.able accuracy for commercial juir- 


conslderatlon Class B tests, that Is, the examina- 
tion of apparatus primarily intended to possess only 
commercial accuracy. It Is hoped that It may be 
I)osslble to complete the final arrangement for these 
tests in the near future. 

(o) Pipettes. 

The dimensions recommended for single-murk 
bulb piiKittes are given at bottom of page. 

In view of the great divergence in opinion and 
practice amongst chemists in their met hcwl.s of using 
pipettes and burettes It was thought desirable to 
include in this report brief notes on this subject. 

With regard to pirx'ttes, numerous melhods of 
using one mark delivery pii)ette8 have been pro- 
l)Osed from time to time; but all may be inchnltHl 
in <me or other of the two following classes ; — 

(a) Tliose in which the small quantity of liquid 
which remains in tlie jet Is allowed to stay there, 
and 

(h) Those In which this liquid is ejected, c.g., by 
blowing down the pit)ette, or by closing the top of 
the pipelte with one finger and warming the bulb 
by cla.sping it with the oilier han^ 

Methods in which the small quantity of liquid 
which collects in the jet of a i)l[)elle when outflow 
has ceased is allowed to remain I here are more 
reliable than those Involving the ejection of this 
liquid. The latter method.s are, tliorefore, not to 
be recominendod. With regard to the former 
melliod.s it is es.sential in order to ()l)lain the best 
results to have a iKuTecIly delinite rn-dcT of pro- 
cedure. Kecommeiidation.s as to the procedure to 
ixi followed art^i given b<:‘low. In order to obtain 
rt'sults with pii.K*t.te.s l(‘sted at the National Physical 
Laboratory which shall be In agreement with the, 

I values certified, the pipette should be used in 
accordance with the conditions of test printed on 
the certificate of corrections. In oa.ses, however, 
where one is prepared to accept the nominal value 
of a pRiettc provided that it is correct within 
reasonable limits the following method may be 
n.sed, with plT)ettes calibrated In ^l(•cordanct‘ with 
the National Physical Laboratory methods of test, 
without introducing appreciable errors. 

The piiiette is filled with liquid to a short dis- 
tance above the mark. Liquid is then run out until 
the meniscus is on the mark and the outflow is 
then stopiHjd. The drop adhering to the tip is 
luMuoved by bringing the tip of the pipi'tte into con- 
lact with the surUice of the liqui<l from which it has 
Ikh'ii filled and then removing it without jerking. 
Tlie piiiette is then held vertically and allowed to 
deliver with the jet toucliing the side of the receiv- 
ing vessel, the ve.ssel being slightly Inclined. Tlie 
pll)ette is allowed to drain for 15 seconds after out- 
flow has ceased, wltli the tip still in contact with 
the side of the vessel, and the pli>ette itself vertical. 
On completion of the draining time the vessel is 


T)o.s('S, given the Class R mark. In addition to removed from contact with the tip of the pipette, 
the Class A tests the Laboratory has now under I bus removing any drop adhering to llie oiit.side 



C'apacity 

.. c.c. 1 

1 1 

2 1 


i 5 

1 * 

1 1 

25 

1 50 

1 

j 100 

A .. 

. . mm. 

95 ! 

1 100 

1 120 

j 120 

1 190 

200 

1 200 

1 200 1 

165 

B .. 

.. mm. 

110 

1 115 

1 120 

j 120 

1 

200 

1 200 

1 200 1 

200 

•C (hit.) 

. . mm. 

5-5 to 6*5 

1 7to7‘5 

1 10 to 10’.5 

1 11-5 to 12 

j 19-S to 14 

17 to 18 

1 27 to 28 

1 30 to 31 ' 

35 to 30 

D (Int) 

. . mm. 

2 1 

1 ^ 

1 » 

3 

r 

5 

1 

t ^ 

7 

Blatance of mark 
aboTo bulb, 
about .. mm. 

25 

35 

35 

35 

40 

50 

50 

50 

50 
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of the pli)ette. To determine the instant at which 
outflow cea8(‘s, the motion of the liquid surface 
down the delivery tube of the pipette is observed, 
and the delivery time is consideied to be complete 
wlieii the meiiis('us comes to rest slightly above the 
<‘nd of the delivery tule. The oiM‘-fonrth minute 
draining time is counted from tliis moimnit. 

The inetho<l just described in delnil (iillers from 
the method of test at i>resent employed at tin* 
National Thysical Laboratory only In the following 
particulars 

(«) The pipette Is allovvi'd to deliver with the jet 
<'ontInuously in contact with the walls of the 
receiving vessfd instead of using free delivery. 

{b) At tlie end (»f the one-fourth minute drainage 
time the drop adhering to the piindte is detached 



Table A. 


1 graduated. 

Miniinuiii time of 

Maximum time of 

cm. 

outflow, sec. 

outflow, SCO. 

1.'^. 

30 

00 

20 

40 

80 

2.'. 

50 

100 

30 

60 

120 

3o 

70 

140 

40 

80 

100 

4r> 

90 

180 

;>0 

100 

200 


110 

220 

00 

120 

240 

65 

130 

260 

70 

140 

280 

73 

150 

300 


against the sid(“ of I lie na-eiving vessel instead of on 


the surface of tlu* li(|uid alreaily delivered. 

As stated jireviously, when a japette Is iKUiig used 
for work In which, if the |ili)ette is accurate within 
reasonable limits, it Is sutlicient to accejit Its nominal 
volume for delivery as the corivct volume de- 
livered, tiien it is immaterial wladlHU* the National 
Physical Laboratory method is adhereil to strictly 
or the alternatlvi' method given above be used. 'riH‘ 
differenci! lM?tween the results obtained by the two 
methods is appreciably less than other i>ossible 
incidental en*ors. q'his is assuming of course that 
the piiK-'tte was initially calitirateil for the almve 
methods (»f us<‘. If, howi'ver, such a plpetli^ Is 
used by mid hods involving the ejection of the drop 
of liquid, which In the above methods is allowed to 
remain In the pltiette the results obtaineil may 
ilifler very afipri'clabiy from tin' volume delivered 
by the method for which it was calibrated. In 
view of the fact that more reliable results are 
«»btalnable by tin* methods of using piiMMtes 
tiescribed above than by injection methods, it Is 
r(‘coin mended that manufacturers should continue 
to calibrate piiiettes in accordance with the condi- 
tions of test siiecilied in the National Physical 
Laboratory test pnmpiilet previously referred to. 
Further, in order to secure uniformity of results it 
is desirable that users of pipettes should follow the 
above recommendations as to method of us<\ In 
arriving at the conclusions s(‘t out above the results 
of a recvnt Investigation on ditlerent nudhods of 
using pli)etteH carried out at the National Physical 
Laboratory were available to the Committee, and 
will be published in the S<K'iety‘s Journal In the 
near future. 

PtiaKTTFS. 

Tw'o of the main ."ourci's of error in the use of 
burettes are 

(a) Change in rale of delivery arising from 
ditferent manipulation of the tap on different (x*ca- 
siona. This causes a variation In the volume of 
liquid dellvereil corresiionding to a given interval 
on the bim*tte. (b) (hiange in riaiding due to 
drainage of liin.io down th(‘ walls of the burette. 

(^uite large errors may arise from th(‘S(‘ cau.ses 
and often escajH* detection in ordinaiy analytical 
work, particularly if burettes with quick <1elivery 
times aix* used. P.y delivm-y time is meant the time 
occuined by the outflow of w'ater from the zero 
graduation mark to the lowest grailuation mark 
When the tap Is fully oinm. The iSKSsibllity of 
errors arising from tin* atxn'e cau.ses Is reduffed to 
a very considerable extent by using burettes with 
comparatively long didh'ery times. 

The times of delivi'ry .s)>f*<'Ifled by the National 
Physical liahoratoiy for bundles submitted for 
(’lass A tests are given in Table A. 

The minimum times of delivery have lK»en so 
(*hos(‘n that for tulK*s of tlx* diameters ordinarily 
employed for burettes, the rise In the meniscus due 
to drainage shall not (*xcml approximately 0*05 mm. 
in the first two mimites after cl^itfng the tap. The 


maximum times havt* no physical significance but 
merely fix an upper liuiit in order to avoid tbe rale 
of di'livcry being made intolerably slow. 

With burettes conforming with tlx* above limits 
as to delivery time, the second causi* of error men- 
tioned at tlie outset, viz,, change in reading due to 
drainage, is practically eliminated. The errors 
introduced by increasing the time of delivery above 
tlx* natural lime of delivery of the burette are also 
very mutfh smalli'r than w'ould be (lx* ca.se with 
buret Ics calibrated for a quick delivery. 

Witli burettes calibrated for tlx* above delivery 
thnes the only ilemands made upon the user in order 
to obtain results in agreement with lh(*se obtained 
in testing the hur(‘llt* are: - 

(1) The buivtlc slxmld be allowed to deliver with 
tixi* tap fully open, (lb The n*ading should lx* taken 
Immediately after the required anx)unt of liquid 
has been run frmn tlx; burette. (J) Tlx* 0 e.e. mark 
of the burette should be tak('n as the starling point. 

The mode of manipulation is thus extremely 
simple and mnk(*s a minimum demand ou the iis(.‘r's 
time and attention. 

It, is w'orth while to consider I lie above details of 
manlpulallun more fully, with a vuwv to possible 
variations in tlx* course of analytical w'oi'k. 

Tiie first coixlltion should be a<llx‘rcd to as strict l.v 
as possible. If, lx)W'(*ver, the liquid is delivered 
more slowiy, the errors int nxlaciMl wall be much 
smaller fi»r binctt(‘s of the .spixafied times of out- 
fi<wv than for lmr(*tl(‘s of short delivery tiux*. Morc- 
ov(‘r, tlx; times of delivery fixed an* tiulte long 
enough for almost all purjMjses, and It will rarely 
l>e desired to lengthen them still further. It is of 
course not fc.isiMe to keep tlx; tap fully open when 
the end point, of a titration Is bt‘ing approached. 
The fact tliat tlie last ciibh; ceiitimctiv or so is 
(iellvcrcd quite slowly is in effect, howa*v<*r, simidy 
an introduction of a short drainage tlnx*, and it has 
be(‘n iKfinted out previously that tlx* delivery times 
have Ix^xm so chosen that the rale of drainage Is 
almost negligibly small. Also, in ti*sling burettes 
the In.st eubie ceutlnx*tro is necessarily run out 
slowdy thus api)ro\iniatlng to the coixiltlous of an 
actual titration. It may also lx* desirable at times 
to a<ld tlx* reagent from tlx* bur(‘tte in small quanti- 
ties at a time. If Ibis is done by smartly turning 
the tap fully ojk'u and smartly closing it when 
fix* rcqulnal fraction has lx‘en added, the total 
volume thus added, as indicated by the Initial and 
final burette readings, wdll lx; in close ngr(x*rnent 
with tlx* volume delivercxl by emptying the bur(*tte 
contimiously from the Initial to tlx* final reading. 
This again Is in virtue of the fact that the delivery 
limes have lH*en chostui Hufiici(‘ntly long. With 
quick dellv(*ry times very dllTerent results wouhf 
be obtained In tlx; tw’o cases. It should further Ik* 
poInte<l out that although the proposed delivery 
times are appreciably longer than those which It is 
customary to employ, yet by eliminating the neces- 
sity of waiting for drainage, the time occ'upled by a 
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titration Is actually shortened In spite of the in- 
crenstHl delivery time. 

Tlie second condition, given previously, that the 
reading should taken immediately after the 
Inquired amount of liquid has lx‘en taken from the 
burette, may l>e depaited from within reasonable 
limits (say, 2 or even 5 minutes), to suit the con- 
venleiict" of the user. If the third condition Is 
departed from and a reading other than the 0 c.e. 
mark is taken as the initial nviding, only quite small 
iu rors will Ix' introduced. 

The Committee recommends that burettes should 
be made with delivery times in a(‘(!or< lance with the 
National Physical Laborat(jry sjieellicat Ions and 
used in the manner describi'd al)ov(‘. 

Th(‘ Committee recommends tliat a detailed 
account of the w'ork of Mr. V. Stott on tlu^ use of 
pll)ettes and bur(‘tles shall he published in the 
Society’s Journal. 

Mkasuiung Fr.ASKs. 

The Committee calls attenlion to the dimensions 
of mx'ks of graduated llasks set down in the 
pamphlet issiu'd by the National Physical 
Laboratory. 

M F.A s u Ri N a ( > V 1. 1 N Di: a s . 

The Committee (!alls attenlion to (he fact that 
only in tlu‘ case in which the body of a measuring 
cylinder is made from tube is it possible to obtain 
anything approaching perfect uniformity of internal 
diameter. In cylinders blown In the mould the 
Internal dl.ameter invariably diminishes more or 
less sharidy towards the bottom, and the walls are 
often irregular. The kmgth of tlie bottom of a 
cylinder blown in a mould eorresiK)ndiug to I/lh of 
tile nominal capaeity should not be graduated, a.s 
the naidiugs over this rang(* ai'e lik<‘Iy to be 
inaccurate. 

in reading the level of Ihiuid in measuring 
cylimicrs attention Is called to tiie method of 
observation d<‘scrlbed l>y Ihe National Physical 
Laboratory. Unless proiKU* precautions are taken 
widely dllVereni results can be obtained. 

The following dimensions of cylinders are recom- 
mended for gcmeral u.s<? : — 



1 


Ifeijrlif' 



Diamct^*!’, 

(iverall, 

overall. 

Diametor 


iim). 

Ht(U)I)oroU, 

uustoppeird, 

of foot 

1 


mill. 

Him. 

inin. 

h 

13 


110 1 

36 

10 

1,5 


12.5 ! 

36 

2. A 

20 

200 

200 

45 

00 

24 

240 

200 

60 

100 

31 

200 

240 

60 

2.50 

41 

380 

330 

75 

.500 

62 

4 HO 

380 

06 

1000 

67 

610 

440 

116 

2000 

82 

610 

600 

130 


Lamp-blow n Appauaic s. 

The Committee considered the posslhllity of 
standardising lainp-blowm a[)paral us, it was reju'e- 
seiited to it that if sueh pleees of apparatus as 
the Orsat ga.s-aiialysls apparatus were staudaniised, 
chemists woiiki not exix'rieiice the <llflic\ilty of re- 
placing broken parts which existed at the moment. 
The Committee, however, wuis not in a iK>sition to 
undertake the enormous amount of detailed work 
which tlie fixing of standards w’ould entail, but sug- 
gests that the matter might l>e taken up by the 
llritish Lamp-Klowii Seientillc Apiiaralus Manu- 
facturers’ Association. As no moulds are requircxl 
in this work the case is somewhat different from 
that of the mould-blown hollow Avare. 

[Signed] 

Morris Travkrs, Chairman. 

J. P. IvONGSTAFF, i^cax'tary. 

July 12, 1019. 


SOME CHEMICAL PLANTS IN THE 
COLOONE AREA. 

Part I. 


A. J. ALLMAND A\!) E. U. WILLIAMS. 

Last January and February we bad occasion to 
visit cerUiln chemical works near Cologne with a 
view to inquiring into their economic situation. 
During our visits we acquired the Information and 
made the notes which form the basis of the present 
articles. It should be clearly understood in read- 
ing what follow's that we had no authority to 
demand that the firms should di.sclose to us any 
secrets, or, in(lee<j, any working dtdails beyond 
those directly concerned with the matter In hand. 
Further, w'<‘ only examined inorganic chemical 
manufacturing proecssos. 

LEVEKKUSE-V WORKS OF THE FIRM FARBKN WLRKE (VOHM. 

FUlEDRlCTi BAVER) Fl.BERtELI). 

'Phis w'ell-known factory is situated hard on the 
east bank of the IMilne, a few miles north of 
Cologne. It is Avell ov('r a square^iiom(‘tre in area. 
Its lay-out has iK-eu planned on logical lines and 
everything is done on a lavish, not to sa^' unduly 
expensive and elalxiratc, scale. Proad roads run- 
ning N. to »S. and F. to W. intersect it at fre- 
quent Intervals. Water transport communications 
are excellent, as are railway faelliti('s both inside 
and outside the works. The row of blocks of 
buildings next the river is devoted to the mamifjic- 
lur(‘ of so-called initial products or raw materials, 
comprising plants for sulphuric acid, hydrochloric 
acid and sodium sulphate, nitric acid, caustic soda 
(from .sodium carbonate), causlic soda and chlorine 
(electrolytic), sislium sulphide, barium sulphide, 
sodium chromate, etc. Next comes a row of build- 
ings for the manufacture of “ intermediates,” 
including derivatives of acetic acid, acTdone, mei’- 
captan, Iienzeiic, naphthalene and anthracene. 
Finally come the “end-products,” comprising all 
kinds of coal-tar dyes, salicylic acid, sodium 
snlicylat.*, idienacelln, lithopone, suix^rphosphates, 
artificial riihbiT, photographic chemleals, paixirs 
and films and artiliclal sodium nitrate. The pow'er- 
lioiise contains four 2500 h.p. turbo-generators 
iLscd for meclianical ixover and lighting, and live 
machines for the electrolytic alkali plant, each 
generating 40(M) amperes at 220 volts. Before the 
Avar, they employed about 7500 w’orkpeople (includ- 
ing JOOO mechanics) and 1500 salaried personnel 
(engineers, clerks, chemists, foremen, selling 
branch, etc.). A far larger number of workmen 
Avas employed during the greater part of the Avar, 
i owing to extensive munition Avork (including iKilson 
ga.ses). 

Si)ace Avlll only i>ermit us to des(‘ribe a few of 
the more interesting plants. 

t<n1j}hi(ric acid and cement from waste calcium 
sulphate. 

This pliinl is still in the exiM*rlmenlal stage, 
though ill one monfli as mtieh as 1000 toiLs of sulphur 
Irloxide has been produced. It originated In an 
atteinjit to dispose of the calcium .sulphate press- 
c.ake resulting from neutralising the exwss of sul- 
phuric acid used In many organic sulphonation pro- 
cesses. All UA^a liable dumping grounds in the 
neighbotirhood had already Ixxm tilled up. The 
pro<* 08 s consists essentially of mixing the pres.s- 
eake with coal and a slagging material and feeding 
it in at the upixw end of a cylindrical revolving 
furnace, slightly Inclined from the horizontal, and 
lined with a suitable refractory material. The tAA O 
furnaces at present Installed are about 50 metres 
long and 3 metres in diameter. They are coal- 
dust fired. The charge was stated to tbke about 
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ree hours to reach .the bottom end of the fur- 
ice. From there it drops into a second similar 
irnace of smaller diameter which acts as a cooler 
ir for combustion of coal drawn up through this?), 
tie gases pasvS through dust chambers and an 
ectrostatlc dust collector (unsatisfactory) and are 
d to the sulphur trioxide converters. Fracllcally 
) sulphur Irioxlde Is produced in the furnaces, 
tie slag is sent elsewhere to be ground. It was 
ated that the resulting ciunent was of good quality. 
Iso that natural calcium sulphate had not been 
5ed. Gypsum had Ix'eii tried, but the (briquetted?) 
large broke up owing to water evolution. Anhy- 
•ite^ would probably prove suitable. The method 
id not been fully worked out, and trouble was 
•metimes exi)erieneed owing to the charge fusing 
id destroying the lining. 

acid and sodium nitrate. 

Tn this jdant ammonia gas mixed with an excess 
air is passed over a catalyst at a .suital)I<‘ tem- 
Tatims and the resulting oxides of nitrogen 
isorbed either in soda solution or in water. 

The ammonia was obtained In the form of a 
— 25 per cent. a<pn.‘ous solution from the cyan- 
aide works at Knapsack, or from gas works, and 
e gas illstillod olT by stiauu in plant of normal 
isign. At times ammonia llcpior was not avail- 
ile, and the gas was generated by interaction of 
amonlum sulphate solution and lime water, 
iving off the ammonia by bloNving in steam. The 
s then passed to the furnac(‘ bouse, where it 
is ndxed with air before ^titering the furnaces, 
ds air had previously passed through a regcnera- 
r (iO ft. diamet<‘r hy IS ft, high), heated by the 
niace gases, and the mixture entered the oxldiser 
a temix'rature of 250*^ (\ The oxidisers were 
»re or less still in th(‘ experimental stage. Those 
‘11 wore about 14 ft. in diameter and IS ft. 
rh and contained the contact ma.ss— -granular iron 
ide plus some heavy metal oxide, all sieved 
rough a fi-mosh sieve, in successive layers of 
-5 in, thick si)read out on perforated Ules. The 
aes, cHintainlng 7—10 per cent, ammonia, entered 
igentially at the top of the furnace and were 
eiily ha filed through the catalyst, which was 
pt at a temperature of 700—800° G. A conversion 
80 — 85 per cent, to oxides of nitrogen took place, 
i losses being due to dissociation and combustion 
ammonia, its interaction with nitrogen oxides, 

The nitrous gases passed through a cooler and 
:‘n through oik' of several seric'S of six absorp- 
II towers, down which passed satiirateil (usually 
;ered) sodium carlKjnate solution. The first of 
ise was of granite, the remaindm- of wrought 
•n, and they were al>out 40 ft. high and 5 ft. in 
imcter. Great trouble was exixTlenced owing to 
ilr corrosion and breaking down. The exact 
ise of this was im ver discovered nor where it 
s likely to bnaik out. The jilant could either 
worked by passing gases through until the 
Hum nitrite formed was all converted into 
rate, or else by bringing about this conversion 
■ough subsequent addition of nitric acid. A 
utlon containing aliout 3.50 grins. NaNO, per 
•e resulted, and this was concentrated in hot- 
keted shakers and crystallised out. The plant 
s capable of producing about 6000—7000 tons per 
nth, which in its tuni could supply the firm’s 
re pots when working at full capacity, 
jater in the war, nitric acid (40 per cent.) was 
de from these oxldiser gases, the capacity of the 
int being some 1000—1.500 tons raonohydrate per 
iith. For tills purpose they were passed through 
massive granite towers, each some 60 ft. high 
fl 18 ft. In external diameter, arranged In two 
rallel series of six. Water or dilute acid from 
ler towers passed down through the first five 


pairs and sodium carbonate solution down the last 
pair. The strong acid was drawn off from the 
third or fourth sets— it could not be predicted from 
which in practice. Acid of 47 per cent, strength 
was .said to be the maximum possible. The towers 
were stated to be too wide — their absorbing area 
was not fully used. The weak nitric acid was con- 
centrated by vitriol, steam and a projiortlon of 
hot burner gases being blown In. This plant was 
said to be unsatisfactory and to cause endless 
trouble with repairs. The vitriol was reoou- 
eentrated in a Kessler plant (about 20 small units). 

Silico-ferron centrifugal pumps and pipes were 
largely used, though not too satisfactory. 

The whole process is stated to be at present too 
costly (though It has a future). This plant in par- 
ticular is In bad repair and will be shut down wheu 
ammonia stocks arc worked off. Tn the meantinu* 
<‘xperiruental work is being (‘onstantly done on it 
with a view to future improvements. 

Electrolytic alkali and chlorine plant. 

’Pbe cell room contained five lines, each of 60 
JVilliter-Slemcns ccdls. There were also some 
Grlesheim cells which had been installed about 
IS years ago aud which now are only of historical 
interest, tliongh sometimes still used in consequence 
of the large iinmlxir of Billlter cells that may be 
out of action at any moment. They take tin* same 
current as the Billilor cells, work at 3S volts, and 
the contents of tl)e cathode compartmenis are 
drawn otV every, 30 — 3(5 hours. 

Originally, the Billltor cells had been designed 
for 2000 amp., but it had been found that then* 
WTre ctu’taiii advantages in making tliri'C 6-inch 
lades in the brick partition wall heivvoen each i)aiv 
of units in i)arallel, thus making a 4000 amp. unit. 
4’hls consisted of a cast iron vessel about 10 ft. x 
H ft. xl2 in. deep. The sides of this casing were 
lined with a chloi-lm* resisting brick. A central 
brick bridge wall extended from end to end and 
served to support, the covering slabs which were of 
Portland cemeni:. Holes w('re cast in each slab to 
permit the passage of the graphite rods siipi)ortiug 
the anodes. These slal)s were luted Into place with 
a mixt ure of tar and pitch. During I he war, owing 
to the shortage of both tar and pilch, the luting 
was done with Portland cement. 

The cathode consisted of a horizontal sheet of 
heavy iron wire gauze, siipi)ort.ed about 4 in. e.bove 
the cast iron shell and eleetrically connected to It. 
l'rM>n the gauze was s[)read the diaphragm, which 
consisted of a paste of long-fihn'd asln^stos and 
barium sulpliate. Alx)ve this diaphragm and siip- 
r)orted by graphit(‘ rods passing through the cover- 
ing slabs, were the anodes. These anodes con- 
sisted of artificial graphite slabs about 2(5 In.x 
7 In. xli in. Thes<‘ were drilled and tapp<*d, and 
made a screw joint with the supporting rods 
(section 1x2 in.). Each unit was equlpiied with 
SO such anodes. 

Contact from the positive bus was made by a 
short length of flexible copi)er cable terminating 
In n lead cap which was cast over the projecting 
head of each graphite supix)rting rod. (Contact to 
the negative bus was made directly through the 
iron casing. 

An opening in the cover of each half-unit served 
for the Inflow of brine. A central opening in the 
bottom of the casing, i.e., in the cathode compart- 
ment, was connected by means of an iron pipe to 
an overflow syphon. At the end of the cathode 
compartment a glass level gauge was fitted, also 
an ojienlng for the hydrogen outlet pipe. The 
chlorine leh the cell by means of an earthenware 
plrx* leading to a lead-lined chlorine main. 

Below each line of cells was a channel having 
sufficient headroom for workmen, and the cells were 
supported over these pits by means of steel “ I 
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beams, from which they were insulated by porce* 
lain knobs. 

The cells were operated with a positive pressure 
•of about 2 cm. of water on the cathode side, and 
a few mm. of water on the anode side. This posi- 
tive pressure on the mains served to prevent any 
leakage of oxygen and also to show up any leakage, 
•especially in the chlorine main and anode com- 
partment covers. 

The hydrogen produced was compressed Into 
cylinders, and in this form some of It wn.s sold. 
The greater portion however was used in the works 
for purposes of oxy-hydrogen welding or cutting. 

In order to produce a chlorine of the purity 
required for many organic ])r(q)n rations most of the 
gas from the electrolytic plant was llquetled. It 
was first led into earthenware absorbers filled with 
strong sulphuric acid. ^I'he dry gas was then com- 
l)ressed In lead-lined gear driven pumps, using a 
concentrated sulphuric acid in the compression 
cylinder. The compressed gas, at about 3 atmo- 
spheres, was condensed .at a low temperature by 
mejins of an ammonia refrlger.ating plant. From 
the condensers the liquid chlorine passed into large 
steel receivers from wIktc it was filled into smalhu- 
cylinders or piped directly to any recpilred point in 
the works. 

The catholyte contaim'd 120 grins, caustic so<la 
per litre about Ihree days after setting the cell 
going, and (his gradually rose lo a figure of IfiO 
gnus. p('r litre at the end of three months as the 
diaphragm resistance increased. The voltage rose 
correspondingly, a figure of 4 3 volts being reached. 
Th(‘ cells were eloaned out after four months. 

The evaporalor plant was originally, designed to 
operale as four triple-elfeot verlical eva|H3rators 
producing a liquor containing about -10 per cenl. 
of caustic soda. Originally steam from the low 
l>ressuro cylinder of the generator engines was n.sed 
in (lie first effecl. Reller practice was later 
attained by using sl(\‘im from the high pressure 
cylinder and two (svajioralors as a double effect. 
All the vertical type evaporators were fitted with 
salt filters. Owing to the corrosive (‘fleet of ennstlc 
stronger than 40 per cent., a srmdler horizontal type 
cvai)orator without salt filter was used to complete 
tli( r‘vaporatlon and to prodiiet^ a 50 i>er cent, solii- 
tioi; which was strong enough for the general 
purp(jse.s of the i>lant of the works. 

The whole plant was working under a disadvan- 
tage owing lo shortage and bad quality of materials. 
Much zinc and aluminium were bi'ing used Instead 
of (X)pper and the quality of the asbestos and of the 
grapliitised anodes was poor. As a consequence, 
instead of producing 10,000 tons of chlorine per 
annum, for which it was designed, the output did 
not exceed two-thirds of this figure. 

(To ho continued.) 


The Institute ok Mi^rrALs. — The antvimn meeting of 
tile Institute of Metals, to be held in Sheffield on 
Sei>tcmlH‘r 24 and 25, will be the first ooc'asion 
since 1013 that a gnthering has been held outside of 
liondon. The atleudance of many metallurgists 
and engineers from all parts of the world Is 
expected, and in addition to the communication of 
papers there will be visits to works and a numlx^r 
of social entertainments. The pai>ers will include : 

Moulding Sands for Non-Ferrous Foundry 
Work,” Prof. P. G. H. Poswell; Second PeiUiy 
ReiKirt on “The Solidification of Metals from the 
Xjlquld State,” Prof C. II. Desch; “Observations 
on a Typical Bearing Metal,” Miss H. B. Fry and 
Dr. W. Rosenhain; “Season Cracking of Brass,” 
Dr. W. H. Hatfield and Capt. G. L. Thlrkell; “ The 
Ternary Alloys of Tin- Antimony- Arsenic,” Dr. 
J. B. Stead ; “ Graphite and Oxide Inclusions in 
Nickel Silver,” Dr. F. 0, Thompson, and others. 


THE MANUFACTURE OF FERMENTA- 
TION GLYCERIN IN GERMANY 
DURING THE WAR. 


The investigations initiated by LUdecke with the 
object of obtaining glycerin on an industrial scale 
by means of the fermentation of sugar n.s8umed 
supreme Importance in Germany after the outbreak 
of war, when the supplies of fat l)ecaine enormously 
curtailed as a result of the Imposition of the 
blockade. The extension of these rest'arches and 
the conversion of the results obtaim'd Into the 
I)ractical process of Counstein and Liklecke were 
kept a close secret during tlie war, but wer(; 
recently made known by Connsteiu at a meeting 
of the German Chemical Society, a rejiort of which 
has appearc'd in the Wochenschrift fiir Brauerei 
(May 10, 1019). 

The process is based on the obsi'rvatlon that the 
percentage of glycerin formed from sugar Is in- 
creased if the fermentation is allow(Ml to proceed 
in presence of alkaline substances. Among the 
latter a si)ecial position is occili>ied by sodium 
sulidiite, which yeast is able to withstand in very 
large proportions. Thus, a .solution pivpared from 
10 litres of water, 1 kilo, of sugar, and 400 grams 
of the sulphite, togelher with ainnioniuni sulphate, 
sodium ifiiospliate and iK)tassium salts, is com- 
pletxdy fermented in a few days by 100 grams of 
yeast. 

The process was worked by the I’rotol Company, 
and as many as 03 factories were at first pressed 
into the .service, although only the few largest 
were finally retained, the monthly output of 
glycerin Ixdug about 1000 tons. Very serious prac- 
tical and administrative difiieulties were encoun- 
tered at the outset, but those were ultimately over- 
come, aiid it was found possible to obtain 20 parts 
of purified glycerin, 27 parts of alcohol, and 3 parts 
of aldehyde from 100 parts of sugar. After re- 
moval of the yeast by filtration and of the alcohol 
and aldehyde by distillation, the bulk of the salts 
l>resent are precipitated by calcium chloride and 
tlien by sodium carlxmate, the liquid being after- 
wards neutralised with hydrochloric acid and 
filtered from the sludge formed; concentration and 
subsequent distillation yield a glycerin suitable for 
all technical purtxjses. A’s is the case with soap- 
works glycerin, the distillation of fermentation 
glycerin is sometimes complicated by the presence 
of trimetbyloneglycol. 

Neither the race of j^enst, nor the nature of the 
sugar, nor the temi)eratiire prevailing during fer- 
mentation influences the yield of glycfwin; raw 
sugar or even molasses is ntillsable. At the ter- 
mination of the fermentation the yeast exhibits cer- 
tain changes in its morphological character, but 
still retains its fermentative capabilities; the worts 
used are, however, fatnl to lactic and acetic 
bacteria. 


With Increase in the amount of sodium sulphite 
employed, the proportions of glycerol and alde- 
hyde prodncHMl gradually increase, whilst thosx^ of 
alcohol and carlx)n dioxide continuously diminish: 
this Is Illustrated by the following exixwlmentiUl 
figures : 


Sulphite employed 
Glycerin formed 
Alcohol ,, 

Aldehyde ,, 

Carbon dioxide , , 


2.5 

50 

lOO 

11.3 

10.6 

27.1 

40 

28.7 

2:4 3 

24 

5.8 

8.0 

37.0 

35.8 

29.4 


No Information is available as to the cost of 
fermentation glycerin, and its economic mamifac- 
tiire in normal times would naturally depend on 
such questions as prices, supply of fats, etc. (See 
also this J., 1019, 175b, 230b,) 
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NEWS FROM THE SECTIONS. 

CANADA. 

The Ottawii Branch of the Canadian J<(‘ctiou has 
recently drawn the attention of the Dominion 
(loverninent to the extr<‘mely uii8.itisfacl(>r.v natnre 
of the proiHJsed elassllicat ion of ehemisis in the 
Civil Service Jiow before l‘arlianumt ; and at a 
meeting held on June 20 in Ottawa, wliich wa.s 
att(‘iided by every clieniical brancii of tlie Civil 
Service, It wa.s decided to j>rei»an‘ and ])resent to 
the Government a staleiiumt in .‘^ii]*port of the above 
contention, pointing out tiu' danger.s attendant 
ni)on and the need f<n’ revising tlu' suggested 
elassitication. 

This statement has now bemi drawn u]). It 
includes a table containing a nuinlK*r of <*ases 
where the cluanical profession has Iktii dis- 
criininated against in comparison with otlier ]>ro- 
fossions, and it points out that such diserimlna- 
tioii not only aftects Ci\U Servants, but tends ^o 
set a low standard for the whole country by dis- 
couraging the Ix'st men from entering tlu' profi-s- 
sion, thus militating against the advancement of 
Canadian clKunlcal industry in competition with 
other countries. A second table sets out anomalies 
in the clas.sillcatiou within th(‘ chemical service, 
and the oi)inion is expre.sstMl th.at no measure of 
revision would make the elassitication satisfactory. 
Hence an cut indy new sclieuie of elassitication was 
found to Ix' necessary, and tliis has iK'en drawn uj* 
ami submitte<l for consi(l('ratiou. Ijj each of tlu‘ 
(da.sses siKHdli<Ml tlie duti- s, tin* qualifications and 
the rates of reiiiuiu'ration .in* set out. (a) Lal>ora- 
tory Assi.stauts must possess a primary .school edu- 
cation. and tiudr salary scak* sliouhl In* £18(1. rising 
to £^100 i»er annum, {ft) .lunior (di(‘mists should 
have had .i training equal to that obtaiu(*d by a 
rniversity giiuluati'. with siK'cial training in 
chemistry; Siilary scale £270 to £120. (c) Assis- 

tant Chemists should have the saim* qualillcations 
as (6) with the addition of thn‘e years’ specialisa- 
tion in advanced (’hemlcal practice; salary s<‘ale 
£4.^0 to £540. (d) Ass<x*iate Chemists should have 

the further qualifications of 5 y(*ars’ (‘xixwience 
as asslst^iiit eiiemlst, familiarity witli chemical 
literature, and ability to snpervl.se and carry out 
original investigations; .salary scale £.5.50 to £(550. 
(c.) (^hemists, who must also ]»ossess administra- 
tive ability; salai’y scale £000 t(> £840. (/) (’hlef 

Clnuiiists, who should be al)Ie to direct and control 
a division of chemical work under the administra- 
tive head of a Department; salary .-^cale £720 to 
£ 1000 . 

CHEMICAL EN(ilNEERIN(i GROUP. 

T'he first rejiort traces the history of the group 
from tlie iirelimlimry meeting in July 11)18 down to 
the end of April ' st. The mmntMU's of the j>ro- 
visional committee were elected to the first com- 
mittee of the group in IMarcli 1010, and four m w 
members and honorary corr(*siK>i!di‘n(s from eight 
liOcal S<*ctloTis were subsequently inlded. Suh- 
eomniitteos have been api»ointed to deal with 
finance, information bureau, .stamlardlsatlon <»f 
materials and fittings, and chemical engineering 
data sh(*els. The Kules, adopted at the inaugural 
meeting in March, were formally approved by tin* 
(ionncll on April 20. The (>)uncil Sub-comniltice 
has recommended that the group lx? given direct 
representation on the Council, provided this would 
not conflict with the term.s of the Charter. Tin* 
minilx*r of inemlx*rs enrolled up to April 20 was 105. 
<li.stributed as follows Tx)ndon 172, Manchester 
40, Yorkshire 44, Glasgow 31, TJverpooI 29, Bristol 
24, Birmingham 19, Newcastle 17, Nottingbain 12, 
Ireland 8, United States 0, India jP, S. Africa 4, 
Australia 3, Edinburgh 3, other (Entries, etc., 40. 


PATENTS IN RELATION TO INDUSTRY. 


At the invitation of the British Science Guild 
some couple of hundri*d of those interested in 
patents for inventions attende<l a confer(*nc*e at th(^ 
Central Hall, Westminster, on July 31, to discuss 
this subject under the ehairmansh4> of Ix>rd 
Moulton. Little, however, was heard of the rela- 
tionship ill question, tliose wlio spoke lieiug chiefiy 
representatives of tfic .several professional bodies 
who have lately Ixh'ii making n'preseiilatlons to 
the Board of Trade on the subji'ct. of patent law 
reform. 

8lr Robert Hadfi(‘ld slated that, the Federation 
of Brltl.sh Indiisiries had that morning agreed to 
pn‘ss the following views:-- A loug(*r term for the 
patent; access of the public to the file of 
corrcsiM)ndence betwivu the examiner and the 
applicant which premies tlie grant of the patent; 
an exiM'rl judge for trying pati'iit actions; two 
y<‘ars fur pro.sei'uting a pali*iit ap])IicatIoii ; dating 
the i»alent as of the day of Issue; 50 per cent, 
reduction of fees. i^cvcral of these ix)lnts are 
more or l(*.ss (‘onceded in the Bill now Ix'fore 
Parliament, lait Sir Robert did not- say whethi*r tlie 
c*one(*ssioiis an* sal isCaciory. H<^ stated tliat tlie 
subject of an Fmjure ])at(‘nl is not to be pressed 
at iire.senl. 

Mr. Waller F. R«*Id pointed out that in neglect- 
ing inventors the Slate was disregarding oiu* of 
its most valuable assets, fi'la* poor luveulor did 
not hav(* siitli('l(‘uj, opiiorlunlly : la* was taxed at, tlie 
lime wlK'ii all his resour(‘<;*s >V(*re u(‘eded for the 
<I(*veIopment, of his iuvi*nti<)u. (’Iiea]> iiroleetlon 
was till* key to i)rogn*ss. 

Mr. Hunter Gray followed on Hie side of the 
iuvt*ntor. It was lameiitabU* that 11a* debate on 
the second reading of tlae Pat(*iit Bill in the House 
ot* Commons within Hu* past, few days sliould have 
lH‘en ix'CUpied almost solely wdtli a discussion of 
Hie attempt of a certain 4’rust to eaplure an in- 
dustry, without a word lx‘ing said as to the 
de.serts of inventors or the benefit of invent ioms. 
He advcH'ated Ha* ai>i»oiiil ua*nt of a eommittee by 
the Government to lake evidence from all jiartles 
interesb*<l, for- Ha* jairitose of evolving a live 
Pal (‘lit Law*. 

Mr. Douglas D'j'chmnii ol)j(*cl<‘d strongly to tlav 
sch(‘iue of •* llcenc('S of rigid ” wlilch had 1xh‘1I 
transferred to the new I till from Hu* old almost 
wiliiout alteration. The interest of industry 
.should 1)0 the lirst con.sideratlou of patent law. 
2’he main burden of his song, lioW(*ver, was a 
luoralorlum for patents; (*xtension of Ha* term by 
two years was quite liisulliel(*nt . He comiaiHal 
Hiat 190,000 patents were in foici* on August 4, 
1914; l(*t lh(*m all have anolla*r live* years’ life 
on application made by Hie patentee. To .say that 
some of Hiem had lx*(*n w’orked during the war so 
Hiat it would not lx* fair to give Ha*m a further 
l(*rm, was absurd. 

Mr. W. M. Morl(*y suiijiortcMl Mr. Reid in his 
demand for a (*h(*aper i)al('nl. 2'la* £100 si»rt*a(l 
over 34 y(*nr.s was a lax which tla* lnv(*id<)r ought 
not to lx* calFd upon to b(*ar. The United States 
Patent co.st £7 for 17 y(‘ars. WlHi Sir Hob<-‘rt 
Hadfield he w'ould reduce Ha* cost of the British 
patent by one-half. He approved the system of 
annual taxation after the first four years and 
would not like our Pat(*iit Office to Ik* (*hoked, as 
was that of the Unlt(*d Stat(*s, with the corpses of 
patents alive In theory but dead In fact. He made 
out that of the average £300,000 jx*!* annum Income 
of the Patent Otlli’e £173,000 was due to renewal 
and if these were halved the £120,000 annual 
sundus would sink to £30,000, which he deemed 
sufficient. 
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Mr. James Swinburne lamented public Indiffer- 
ence to tills question, which had fifty times the im- 
portance of the Irish question. He w’oiild like 1o 
see the surplus of the Patent Office iiuHime and 
more swallowed up in the maintenance in each 
imiKirtant town of a teciinical library as good as 
that at the Patent Office. 

Sir (t. ('roydon Marks was prlnuM with a pie<i? 
of information wlilch apiK\ared to suii)rise some 
of the previous siK'akers. it was that the initial 
£5 paid for a patent wdll In future keep it In force 
for six years instead of four. This, he clalnuHl, 
Avould make the British patent tlie cheaiiest in the 
world. He lauded the new' Bill and urged Unit it 
should lie thoroughly examined before Committee 
stage W'as reached at the end of October. He 
admitted that he wxmld have liked the Bill to have 
contained a more giuierous treatment of war*bound 
patents. 

Ivord Moulton expressed snriirise that so Uilt(‘ 
h.ad been said on tlie subject under debate. The 
ai»parent; ill-success which had met, according to 
the stK'nkers, the attempts of dei»iitations to con- 
vince the Board of Trade of need for the advoc.ated 
rid'orms, be attributed to the ixiint of view of the 
deimtations not being that of ])ublic intere.st. Tlu'.v 
must convince the public that Patent Law is in the 
interest of the public. It was well known that 
no per e(‘nt. of the patents grant<’d wais nu're 
rubbish and had tuMter be .sweiit away. Indi*ed the 
W’orthless patent wms a restraint on invention, q'his 
accumulation of rubbish mad(i tlu‘ iniblic su.s- 
picious of patents. The system (»f renewal fees 
was good as having a certain purg.ativi* effect. 
Dealing with the legal definition of “inventor” 
he regretted that a party to whom the Invention 
W’as communicated from abroad cov.ld lx‘ tin* 
patentee. A patent, must not have too long a 
term, It. must Ixi at the public disposal at an early 
IK'rlod, for the public would insist that patents 
must help trade, and not strangh* It, 


CORRESPONDENCE. 


(Ii'AIKAL ('OMPKNl)IA AND ABSTRAlTN. 

Sir,— 111 your last Is.sue (p. 2511 it) you kindly 
otfmvd to place your corresixindence (:*olumn at the 
ilisposal of tho.se w’ho had opinions to bring forward 
on the HOW' much-dlscussed question of English, or 
better still, Anglo-French chemical comiKUidl.a. 
Answering Dr. Wynne’s ivmarks .at the ConfereiK*!; 
on the Inter-allied (.’hemlcal Federation — must w’e 
really again copy the (lernmns, and must we have 
an English Beilstelii or lUchter? Not if w'e can do 
better. Ami betti'r w’ill be the ahvays-ui)-to-date 
lexicon, in the form of an adaptation of the well- 
know'n card-ind(‘x .sy.stmn, as suggested to me about, 
six years ago by a French (.-heinhst, Itr. U. Padova, 
of Marseilles. 

A card index is indeed eminently suitable liolh 
for an organic and for an Inorganic lexicon. Sub- 
scribers all over the world W'ould receive every 
inontfi new cards to keej) it up to date by the Insm-- 
tion of new' comiMuinds or mwv cards to r<*place old 
ones, when tli(‘ information conveyed by them had 
become obsolete. No new edition would bc' needed, 
but a staudliig committee of the Tnter-allled 
Cliemical Federation W'ould b(' constantly revising 
the w'ork, sending out new' cards or simjily gummed 
slips for correction purposes. An hour monthly 
is the maximum amount of time each librarian 
would have to spend to keep the index up to date, 
Niich a W’ork would be Invaluable for research, as 
the student could always be sure to find even the 
latest Information. Tlie only objection to this 
scheme Is that it would require a sjieclal piece of 


furniture In each library; a trifle for a reference 
comiiendium, and if the cards would take up more 
room than an edition of Richter, they would occu])y 
less than tw'o editions or more. 

The cards could b(i printed in English, French, 
Italian, and even Giu-iuan, the chemical formul:»e 
used for the classlticalioii being luleriiationul ; and 
the method could be used for an Index of lllerature, 
giving only the chemical and iiliysicjil proi>ertit*s of 
the compounds, where and wlien describiKl, ete,, ami 
also for a more readable comi>eiidium of literature 
si'Iected by the most eminent IiiU'r-allivd chemists 
ami according to the latest act‘tq»ted ojiinion.s. 
There would also lie room for a comi>endiiim of 
patent literature made on similar lines, for organic 
and Inorgjinic chemistry, which, if cla.ssified by 
subjects and ])roi>c‘rly (‘omnuuited u]>oii, should 
prove a more valuable work even than Friislliinder. 

—1 am, Sir, etc., 

Augu.st 5, Ifilfi. ,1. ,1. Brocn. 


Sir, — The iiecessily for coinpk'lt' coiiqMnulla of 
the Beilsteln tyjK? ami of sctsv)f abstracts for 
rapid ivfermice is obvious to aiiymic who has been 
engaged on any kind of clieinical investigation. 
The <iuestion re.solves its(‘lf into (II tlie nature of 
the references, (2) tlie most i^coiiomical method of 
production, ami (5) deciding on I he languages in 
which the references should apj)ear. 

In my opinion the original luipers and coiise- 
quently complete .sets of joiirn.als cannot be dis- 
IHULsed w'ilh. It is a misfortune that they are 
so numerous and so cosily; but I cannot agree 
with Sir W. FoiM‘’.s suggestion, If I umlerstaml it 
rightly, tluit an “ Akmibic (.'lub” .sidection should 
be made of the more v.aluable contributions to 
replace them. Who is to judge of the value of a 
paper, for one that aiqHMirs worthless to one reader 
may contjilu the genii of an Important idea to 
another? It is only through tin* iK-rspectlve of 
Time that the intrinsic wanth of paiK^rs can be 
judged and a selection made. 

(Iraiited then tliat all original piipers sire avail- 
able, there Is no more rapid iiu'tbod of reference 
tlian through a Beilstchrs Handbook and Richter’s 
Ix'xlkon, and these should Im^ compiled for lioth 
organic and inorganic chemistry and po.ssibly for 
other bram*]ies of tlie science as m*cessily arises. 

The arrangement of Beilsteiii ami Richter so far 
as organic chemistry is coucerned could not, I 
tliluk, be improved upon. Foncisi'iiess makes for 
cU'arness, ca.se of ixd'erence and economy. The 
work could Ih' done in co-operation, say through 
repre.scutatives of the i>articipating countries act- 
ing as editors with their stafl's of assistants work- 
ing under one roof. 

Tlie building might be the one projected for a 
wiitral library Jiml reading room. 

In regard to abstracts, the most economical 
method of dealing with th*‘m would be lor contri- 
butors of papers to the Inter allied .loc.ruals to be 
obUge<l to furnish their own abstraets, wliicb, 
together with other abstracts, should 1 k‘ edited and 
published from the central bureau at stated inter- 
vals after tlu' manner of the /entralblatt. 

This Zeiilralblatt w’ould, like its (Torman proto- 
1yiM‘, contain abstracts of every paper, including 
I>atcnt literature, qfiic i>atcnt liliTalure might be 
classilh'd ami n‘publish(‘d in vTtcn.'io in the form 
of FriiMlliiiidcr publications, not only for one. but 
lM>SNlbly for dilfeivnt industries. 

qfiie question of language would, I think, be fully 
met by Sir W. Boik'’r suggestion of limiting publi- 
cation to h'l’onch and English. Every educated 
lH»rson of any nation can read one or other or 
liotli language.s, and the (?ost W’ould be greatly 
miuced by not extending the number. 

Prof. Wynne’s .suggestion that the Allied Govern- 
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ments might contribute substantially to the cost 
of these publications as a graceful acknowledg- 
ment of the gratuitous sor^dce8 rendered by the 
chemists of the Allied countries la one deserving of 
serious consideration.— I am, Sir, etc., 

August 7, 1910. J. B. CoiiEX. 


NEWS AND NOTES. 


AUSTRALIA. 

Queensland Mining Industry in 1918. — The niuiual 
report of the Under-Secretary for Mines states 
that the value of the mineral output for 1918 was 
£3,740,925, or f272,0.’)2 less than in 1917, a decrease 
chiefly due to the droj) of the gold yield fioui 
£r)()7,371 to £19-t,2(‘k8. Older gokltields such as tlu^ 
Charters Towers |>ersist in their deeline but fair 
development results W(‘re obtained in Clark’s Gold 
Mines. Mount Morgan sent 2^12,592 tons of sili(‘eous 
ore to the coneentraling plant and pnxluced £.2.35, 131 
worth of gold from 11.5,71.5 tons of copixn- ore. be- 
sides 0038 tons of copper- now Its elded' product. 
Throughout the (Commonwealth copper fetched an 
average price of £110 per ton. The most Important 
copix'r-produolng centre, (donenrry, gave an in- 
creased yield of 1814 tons over 1917, notwithstand- 
ing labour troubles, and contrihuled 12,003 to tlie 
total 18,979 tons of cop]>er produced by the State. 
In the Herberton district tlie development of the 
Empress and 11 io Tin to mines is proceeding. 

At the height of tlie markot in 1918 record [irlccs 
of £280 10.y. and £270 per ton were secured for tin 
concentrates willi metallic contents of 71 and 73 
per cent. rcs|>c(‘tiv('ly, lait in Di‘cember only £140 
was oflTcred for concentrates of 70 per cent, and 
over. Stiiniiiatcd by tlie higli prices the output of 
lode tin in th(' Herberton district substantially 
exceeded that of 1917. 

The State produced 08,3,193 tons of coal of an 
average value at the pit’s mouth of 11.?. 7 7d. iH'r 
ton, or 2-90d. more than in 1917; a lessoned demand 
and the enforced stoppages of one of the collieries 
accounting for the decrease In output of fi.5,280 tons. 
A revival towards the end of the year Improves the 
outlook for coal in 1918, but not for coke of which 
three-quarters of the quantity required In Queens- 
land for smelting is siipi)lled from New South 
Wales. 

Investigations hav(‘ l)e<''n made during the year 
Into deposits of marble, salt, terra-cotta, clays, 
pigments, utuI manganese, .and an <‘xtensive area of 
coal of good quality has Ixam prov(‘d. Numerous 
minerals have been examiiu'd in connexion with 
the proposed State Iron-smelting works, and tiic 
Jibblnbar de])Osits near Sfanlhori>e have be<‘n 
selected for a State ar.senlc mine. — (Bd. of Trade. J., 
July 3, 1919.) 

SOUTH AFIUUA. 

The Alcohol Industry in Natal.— The pnxiiiciiou of 
spirits In Natal Inoreastal from 1,004, .310 galls, in 
1917 to 1,934.040 galls. In 1018, owing io Ihc 
Increased demand by tlie ImixTlal GovernnicTil and 
the production of motor fuel. During Augusl— 
I^cember, 191S, vinegar makers purchas<*(l 4791 
galls, of Natal spirits for conversion Info vineg.ar. 
Exports during 1918 wen* 1,009,957 galls., against 
432,r»()5 galls, in 1917. The counlHes importing 
this spirit in incrensiMl quantlHes were : Argentina, 
Australia, E.ast Africa and Mailagascar. 

The newly-established Union motor fuel Indus! ry 
at Durban conaume<l 470,939 galls, of spirits in 
1918. The motor fuel factory started operations 
in February, 1918, and by the end of the year had 
manufactured 255,1.58 galls., of which 4319 galls, 
was exported. All the ether manufactured by the 
firm was used for motor spirit, wh the exception 


of 1300 galls, sold to chemists for anesthetic pur- 
poses, and 1960 galls, exported. 

The fuel industry Is handicapped by the present 
high cost of denaturants abroad, and by the Im- 
port duties of 20 per cent, ad valorem on pyridine 
and wood naphtha, which are used solely for 
manufacturing purposes. Unless the cost of these 
denaturants substantially decreases with the ex- 
pected fair in the price of i)etrol, the future out- 
look in regard to the manufacture of Natalltc is 
unpromising. The fact that It takes 5 galls, of 
90 per cent, alcohol to manufacture 4 galls, of 
ether may load to the consideration as to whether 
a new fuel containing less ether can be manufac- 
tured instead of Natalltc (this J., 1918, 95 it, 177 k). 

The quantity of industrial spirit u.sed under 
rebate of duty down to 2.?. i>er gallon in tlu* 
manufacture of medicinal and toilet preparations, 
perfumery and flavouring essences, increased from 
04,114 galls. In 1910 to 83;980 galls, in 1918.— (Bd. of 
Trade J., July 24, 1919.) 

UNITED STATES. 

Autumn Meeting of the American Chemical Society. -- 

9'lie 58th meeting of the American Chemical Society 
will be held in Philadelphia from September 2 — 0 
inclusive. The membership of the Society has in- 
creased nearly twofold since 1914, and Is now 
13,000. 

The sessions, wliich arc Io be held at the Bellevuo- 
Stratford, will relate to problems of I’econstniction 
growing out of develcqmionts which placed the 
American cliemist so much on his own resources 
botli for materials and np]»aratus with the closing 
of foreign m.Mrkets. Om* of tlie features of the 
meeting will bo the first session of the newly 
organised dye section. There will ho a Joint session 
of this section with I he Division of Industrial 
(niemi.sts and Industrial Eiigiiieei’s to consider a 
[iroposal to revise the patent law. It has been sug- 
gested that the charging of a nominal annual 
rimewal fe<* would compel many patentees to work 
I heir patents, rather than to permit theni to he 
idl<* for many years. 

Special arrangements have been made to give to 
all delegates accx'ss to fho ehomieal plants of Phila- 
delphia, including tlie munition works on the 
Delaware River. The conversion of such establish- 
ments to the ways of j)eacefiil Industry will come 
up in various aspects bc^fore divisions of the Society. 

The provisional programme is as follows : — 
Septembc'r 2 : Council meeting and dinner to Council 
by invitation of the Philadelphia Section. Septem- 
lx*r 3: General meeting, with addresses by Mr. 
Newton D. Baker, Secretary of War, and others. 
September 4 : Divisional meetings and President’s 
adiiress, by Dr. W. H. Nichols, at the Museum 
of the University of Pennsylvania. September 5: 
Divisional meetings and banquet in the evening at 
the B(‘llevue-Stratford. S(*ptemb('r (J : Excursions 
and automobile trip to Valley Forge. 

Use of Lead Oleate in Rubber Manufacture. — In a 

certain ruhb(‘r works an employee, trained in a 
linoleum factory, decided to use lead oleate to over- 
come stickiness Just as he w’oiild If he were making 
linoleum or oilcloth. The result was very satis- 
factory and now one comi)any contemplates using a 
million pounds of the oleate during the next twelve 
months. 

Alcohol. — A bill has been introduced Into ('Con- 
gress for the purpose of relieving distillers of 
industrial alcohol of the restrictions which have 
made production costs my high. Alcohol distilleries 
will be licensed and bonded under an approved plan 
and denatured alcohol sold tax free for domestic 
and foreign use. Alcohol without denaturants may 
be withdrawn tax free for the use of University 
and research laboratories and for hospitals 
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conducted without profit. It is Intended that 
thex« shall' be an ample supply of suitable alcohol 
for the development of dyes, pharmaceuticals, new 
fuels and for scientific work generally. 

Electric Furnaces.— -At the meeting of the American 
Institute of Chemical Engineers, held at Boston In 
June, most of the programme was devoted to a 
8yraix)slum on electric furnaces, with special refer- 
ence to their use with brass. Five types came In 
for discussion, namely, the direct arc type, the ver- 
tical ring Induction furnace, the granular resistor, 
retlected heat type, the stationary indirect arc ami 
the indirect arc type with stirring of the melt. 
Elaborate data as to tlu; iKU’formance of these 
electric brass furua(?es wc're produci'd, and records 
with brasses of dilTerent comiwsitlon subniitted. 
b'oiir years ago there were no electric brass fur- 
naces in commercial operation, while to-day more 
than one hundred are either In use or being 
installed by some forty firms. The cai)aeily of 
these furnaces ranges from 300 Ih. to one ton. 

By-product Coke-ovens Fired with Producer Gas.— 
A new coke plant has recently been i)ut into oiK'ra- 
tlon at the Ihovldeueo Gas-1 j'ght Company’s works 
at Providence, R.T., where the ovens, 40 in number, 
are flred with i)roducor gas in order to release the 
entire output of gas for other puri)oses. By this 
means a yield of more than 11,000 cub. ft. of coal 
gas per ton of coal carbonised is secured. The 
installation is Interesting ns suggesting lo the iron 
and steel industry the siibslitntion of blast-furnace 
gas for eoke-oveii gas in heating the coke ovens. 
Such a change would release the whole output of 
ov(‘n-gas for use In healing fni’nac*es, soaking pits, 
and oi^m-heartli furnaces. The ITovidence plant 
has demonstrated that as low a (’oking lime can lx* 
secured with prodm.*er gas as witli coke-oven gas.— 
(Iron Age, Mag 22, 1010.) 


JAPAN. 

The Future of the Wood Pulp Industry. — The pro- 
duction of wood pulp has Increased very greatly 
sinct' tlie wood from Karafuto tSaghalin Tsland) 
has t)een used In Japanese pa])er mills. In the 
first year, 1015, the output of i)ulp from this source 
was 4070 tons; in 1917 It reached 38,448 tons. The 
Government Forest Bureau lias reeeutly given the 
folk w ing estimates of wood pulp [)roduetion in 
the immediate futui-e (tons): — Snghaliii, 143,500; 
Hokkaido, 151,042; Hondo (Oentral Japan), 102,522; 
Gliusan (Korea), 15,000. Total, 412,040 tons. The 
following table gives more detailed Information ; — 


District. 

Baf^halin 

Hokkaido 

Hondo 


Species. 

Sulphite pulp 
[ Sulphite ,, 

I Ground ,, 
r Sulphite ,, 

1 Ground 


Chusan (Korea) Sulphite 


Presont FiituJ'c 

output, production- 
Tour, Tons. 

38,448 143,500 

22,048 47,115 

48,777 103,000 

19,037 20,023 

40,729 81,990 

— 15,000 


Total 


r Sulphite ,, 
1 Ground , , 


79,533 226,238 
89,506 185,808 


Grand tot al . . 169,039 412,040 

No inoehanleal pulp, soda or sulpliate pulp are 
produecvl In Japan. 

The war has had a profound effect on the paiH»r 
industry, and exports have Increased enormously. 
In 1917, 00,005,052 kin of pajK^r, valued at 10, 095, ,310 
yen, was exported; in the same year 8,330,055 lb. 
of wood pulp, valued at 875,402 yen, w'as 8hipi)ed 
abroad. On the other hand, the home demand for 
pulp — chiefly for use In Japanese hand-made pni>f'r 
— has Increased but very little. The tot/il domestic 
consumption of pulp In 1917 was 181,430 tons. 
Inducting tills figure from the total estimated pro- 


duction In the near futuix?, there results a probable 
surplus of 230,610 tons. There should be no diffi- 
culty In marketing this surplus, but at the moment 
the home paper market continues to droop. The 
continual arrivals of American pai>er, bought by 
.Japanese importers before the armistice, Is also 
disturbing the market. American newsprint Is 
quoted at 8 yen ixir ream, and Imiwrled art paper 
at 20 yen i»er 100 lb.; the price of .lapanese news- 
print Is 7-80 yen per ream, and printing parser even 
higher. Prices are ex[)ected to decline still further 
in vitw of the American shlpinents and the 
increasing home production. (Kin ^1-33 lb., ycii::^ 
28 . Old.) 

GENERAL. 

Patents and the Peace Treaty.— The Gouncil of the 
Institute of Patent Agents draws attention to 
Articles 300—311 of the Peace Treaty, whlcli allow 
exten.slons of time for the maintenance or obtaining, 
of such patents, designs, trade marks, etc., in 
(‘iicmy and in Allied countries, wdiich should have 
been accomplished during the war (see tids J., 1919, 
2<59it). 

The Institute of Chemistry. — JJt a meeting of 
('ouiicil held on July 25 a letter was read from the 
Department of Scientific and Industrial Research 
slating that the researches undertaken by the 
Vitreous G<uiipounds Research Committee had now 
been transf(‘rred to the British Sclentilic Instru- 
ments Association. Tlie Nominations and Ex- 
aminations Committee reported the admission of 
18 students and the elect ion of 57 Associates, 5 Asso-, 
elates to Fellow^sliips, and 17 Fellow’s. This Com- 
mittee w’as cmpow’cred to accept applications from 
candidates for an examination in Biological 
Chemistry to be held In Octobin* next. On the 
reeomiuendation of the Institutions Committee, the 
Hartley University College, Southampton, and the 
Sir John Cass Technical Institute were added to 
the list of recognised ijistitutlons. Sir 'William 
Tilden and Mr. A. Chaston Chapman W’ere 
nominated lo serve on the Consultative Council on 
Medical and Allied Services of the Ministry of 
Health. It w’us decided that the PrcK’eedlugs of the 
Institute be issued six times in 1020, and that the 
tariff for advertisements be increased by 50 per 
cent, in view’ of the coiTesjx^nding increase in 
circulation. It was also agree<l lo consider the 
adviscibility of adding a branch of agricultural 
cheudstry and juicrobiology to the branches of 
examination for the assoclateship. 

The British Photographic Research Association.-— 

A report by the director of n'search, Dr. R. E. 
Sknle, states that a wide programme' of research 
has t)een drawn up and preliminary e\i)erimeuts 
have biH'ii made on a large numbtT of the subjects 
mentioned in the programme (this J., 1010, 105 K). 
J’he history of photographic scieiux} and Industrial 
development shows that, since the |)ul)licntion in 
1801 of the researches of Ilurter and Driffield, pr.ac- 
tically no new metliCHls of attacking the ])roblems 
of pliotograi)hy have Ix'cn introductHl. Many 
workers have lmi>roved and worked out further 
details of the old-established methods, and very 
considerable advances have bt'cn ma<Ie, but the time 
now seems rii)e for entirely mwv methods of photo- 
graphic research. The Association Is using all the 
means at Its dlspo.sal to inlllate such new’ methods, 
and Is making i)rogress In this dhvelion. 

Some exi)eriments have bc^en made on gelatin, 
w’hleli though not suitable for puhllcatlon will be 
of great u.se In future work. Progress has been 
made In Investigntioii of photographic emulsions 
and a eommunieation on this subject will be avail- 
able shortly. Success has been attained In staining 
wood black or grey right through. This black 
wood, which was made in Germany before the war, 
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Is used by manufacturers of cameras and optical 
instruments, and the grey wood is used for plct ure 
frames and furniture. The process, for which an 
application for a i)alent has Vmni tiled, should be 
<iulte suitable for use on a large scale and <pdte 
economical. Two communications from the labora- 
tory have already been piibllsluHl (“ Contrast and 
lOxposure in X-rays Pholograph.s Through Screens,” 
by R. E. Slade, and “The Fundamental Law for 
the True I*hotogra])hie Rendering of Contrast,” by 
A. W. PofUt and R. E. Slade) and it Is Intemled to 
publish without delay any results of research which 
are of general inter(>st and not of ImnaMliate use for 
application to speellic prohleins of the photographic 
industry. 

Revised Atomic Welglit.s. - Thi‘ report of the Inl<‘r- 
national Committee on Atomic Weights for T.MO 
R)20, llie first regular rei)orl since llUt), is giv<'ii in 
the .Tilly issue of the Journal of the Chemical 
Society. It records the results of (*omparalivcly 
rec(‘iit work on the* atomic weights of hydmgen, 
carbon, bromine, boron, tluoriiu', gallium, /ir- 
<‘onium, tin, tidlurluiii, yltrinm, samarium, dyspro- 
sium, erbium, tlKudum, uranium, ludium and argon. 
The only changes recomiiumded for adoption arc ; — 
Argon boron lO t), gallium 701, thorium 2:1215, 
and yttrium SO-.Tl. It is furtluu* luoposcd that, the 
figure lillherto adopliMl for nitrogen. 14 01, should he 
altered to 14 00S, which is ]uol»al)ly correct to 
within + 001. 

A New Process of Carbonising Coni at a I.ow Tempera- 
ture.— In a letter ai)ix‘ariiig in tlic Times of .Inly 20, 
Lieut. -Col. 11. Clarlv<‘ <lirerts attentioa to llie 
Summers system of low o‘iujK‘ratur(‘ carbonisation 
of coking co.ils. ile rcmaiKs tliat a proc(‘ss for the 
low temix'ral tire carlHuilsat ion of non-<‘oklng coals, 
with liy-iu’oduct recovery, is iu succisssful oi>cratlon 
in tile UuIUmI States, IL'cently, in conjunction 
with Dr. H. (L (’oliuan, he lias made a thorough 
investigation into the operation of a (‘<)ntinuous 
horizontal coke oven wliereby coking coal, rich in 
volatile constituents, is subjected to low iemitera- 
tmx* cttrbonisatlon, resulting iu the production of 
fuel po.s.sessing a hard, dense and uniform structure. 
The basic principle of the* oven is its continuous 
operation, brouglit about by the a<-tlon of a reci]u*o- 
catiug floor, which by its movement longitudinally 
in the oven automatically discharges the coke from 
one end .and draws the coal from the biuiker at the 
other. Owing to the pressure .set up within the j 
oven by the action of the floor, ;i heavy j oniprcssion 
of the plastic coal takes id.ace. tlu‘ re.milting coke 
liossesslng the hefore-mentiomal qualities, which 
render the coke sufliciently hard lo withstand witli- 
out breakage its subsequent .subje<-tion to the pro- 
cess of screening, and to nu^et the requlremimts of 
transportation. 44ie coke prodnctsl l>y other 
systems of low lemiKTatnre larboni.salion is soft 
and friable in charactm*. Amongst other f(‘atures 
of the continue. e-- proeevss are, the more rai>ld car- 
Ixmlsatioii than is the case in any intermit tent 
jiroCHiss, the low labour diarges incidental thereto 
and the high yield of l)y-i»roducts, more esi)e<*lally 
of light hydroearlions suitable for motor spirit, and 
of heavy fuel oils. The ov<>n is patented in Gri'at 
Rritain by L. L, Summers, and a plant for demon- 
stration purposes is being erected in the Thdted 
Kingdom. 

Drugs During the War.— The National Health 
Insurance Commission (England) has recently 
issued a memoramlum (Cmd. 18.4, 2d.) on the HiHx-lal 
measures taken by it in relation to the supply of 
drugs and other medicjil stores during tlie war. 
The former derHUidence of tlji* liritisli drug industry 
on imjiortcd chemic.ils and the alarming shortage 
(*xiK?riencod during the early days of the war are 
now matters of common knowledge, but the 
memorandum constitutes a usefuL summary and 
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an ever-necessary reminder of the essential facts of 
that deplorable situation. It is Interesting to note 
that 40 University and College laboratories which 
undertook tlie preparation of novocain and beta- 
mica ine succeeded In protlucing 350 lb. (7,000,000 
dosi^s) and 210 Jb. (3,000,000 doses), resficctively, of 
ttiese local ana'stlietlcs. At the present time, it is 
slated, there is liardly any inediolnal chemical of 
importance which is not being made on a large 
scale In this country, and the following list Is given 
of suhslaiKH's in whicli Germany formerly possessed 
a monopoly but wbleli are now T>roducod commer- 
ci.Mlly in the Unitisl Kingdom Acetylsallcyllc acid, 
salicylic acid, sodium salicylate, methyl salicylate, 
.s;«l<d. medicinal liquid i>;ir{ifliii, potassium perumn- 
gan.'ile, thymol, jihenacetin, novocain, eiicalne. 
salv.arsau, neo-salvarsan, paraldehyde, resorcin 
;in<l lanolin. 

The Royal Ordnauce Factories, Woolwich.— Tlie fliiai 
report of thi? Committee of Inquiry on Woolwich 
Arsenal lias riHimtly Ix'en publislied, together witli 
the tirst, second, and third inim-lm reports, in the 
form of a White Pjiper (Cmd. 221), 3d.). The Com- 
mit lee ndternles its opinion that the administration 
of the Ar.senal is in need of thorough re-organisa- 
tion and the apiiointment of a lioard of manage- 
ment, together with reform.s in the system of cost- 
ing. In the tirst interim report (Nov. (>, 1018), tlio 
('ommlttee rc(‘ord(Hl its opinion that “ the present 
storage of oxiiloslves at W(X)hvich constitutes in a 
high degree a real and grave source of public 
ilanger.” Over 10.000 Ions of exiiloslves was 
accumulateil within an area of 1284 acres, and very 
large quant Hies of high explosives and cordite were 
stored In unprotei'ted brick buildings with slate or 
<'orrugate<l iron roofs, under 10 per emit, of the 
buildings complying with the Home Olllee regula- 
tions. The second interim report (Nov. 22, 1018') 
recorded tin* liiiding of (lie Coinmlttei' tliaf 
Woohvieli Ars<mal should be retained as a Govern- 
ment. arsenal for munilbm manufacture In pence- 
llm<‘, togotlim* with a dissenting report by Ixird 
Marchamley who adducisl strong arguments In 
favour of removing it (dsewlien^. 

The Sugar Industry in Java.— Mucli capital lias In 
1 ‘ecmit yiairs been Investcsl In rublxn* idaiilations in 
Java, so tliat the cane industry has perhaps haixlly 
developed to the extent antieipalcd. Still, the 
industry has (‘mlainly expanded considerably, 
especially wlimi It is rmaembmed that only a small 
))ropo]’tion of tlu' cxc(‘pl iomilly fertile soli is nndm- 
cultivation for cam*. Tlie total production of 
218,000 tons in 1880 had advanced to 710, (X)0 tons in 
1000, and In 1018 it liail reaelied 1,701 ,(M)0 tons maiui- 
factured in 18tl factories. 44ils growth must 1 k‘ 
a.scril)i‘d not only to tlie naturally favourable con- 
ditbuis and good clieiip lalKJur, but also to the 
scimilllic assistance given by excellmitly I rained 
technical <‘XiKU‘ts, who by introducing economic 
methods of extraction have increasiMj the yield to 
sueh an extimt that In 1018 it was no less than 
4vU» t»)ii8 of tirst (luality sugar per acre. Since* tin? 
home consumption is small most of the sugar is 
exiM»rt<*d. The acreage und(‘r cane eulllvatlon has 
considerably n'di)ci*d for the 1010 season. 
Superphosphate Industry in Holland. - The 
shareholders of the Zeeuwsche Gooiierntleve 
Kunstmestfabriek have n‘solve(l to build a Miqier- 
phosidiate factory at a cost of aliout 1^ nillllou 
gulden (£12,5.0IK)}.— (/. anyeir. Chem., June 0, 1010.) 

Phosphatic Deposits in Holland.— Scarcity of 
phosphutic fell lli.wms during the war l<‘d to 8i*nrcheH 
being made at Imme. DeiMislts conlainiiig 25— .40 
tier c(‘nt. of jiliosphate were found in the provlneeH 
of Drenthe and Overysw*!, in north-eaHtem Holland. 
A large factory has been erected to wasli and pul- 
verise the mineral, and produelion was promised 
this spring.— (U.S. Coni. Rep., May 12, 1919.) 
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BrltUh Zinc Ore for Belgium.— The Belgium Union 
of Zinc Smelters (Zinkhttltenverband) has entered 
into an agreement with English producers to 
obtain from them 100,000 to 150,000 tons of zinc ore 
during the next five years. Before the war Bol- 
gluin Imported 480,000 tons of zinc ore, from which 
200,000 tons of zinc was produced.— (if 
(Jourant, Juno 11, 1010,- Z. nnfjow. Chem., Julu S, 
101 !).) 

Sulphur Production in Italy. American sulphur 
has not only expelled the Italian product from the 
American markets, but Is comix'ting now In those 
of Europe. The legal regulations designed for the 
protection of the sulphur industry have to a great 
oxtent failed in their puriif)se. The fall in output 
is shown in the following table 

Production of i^ulphur {metric to?is). 


Year 

i 'nult' 

Rellni'd 

(iiound 

1010 

4:]0,3C.0 

100,003 

171,570 

1014 

3.57,843 

140,100 

105,302 

1015 

358,107 

110,358 

140,414 

lOK) 

200,374 

.50,900 

12,200 

1017 

211,847 

71,585 

44,320 

'inanza 

Ual.: Z. ( 

'tnyi'ir. Chem. 

. Junr 20. 


Phosphate Production In Tunis.— The output of the 
rhosphates de Gafsa Gompany fell last year to 
572, out) metric tons (l50,!):iS tons less than in 1!)1T) 
in consequimce of the lack of native latK)urers. 
whose nuud)er fell from 4550 in duly 1014 to 1800 
at the end of 1018. Exports, which have 1x*en 
facilitated by the Increased tonnage arranged for 
by the Allied Governments, rose, however, by 
24*5,701 tons to 720,105 tons, and a still larger 
exix)rt, involving further depletion of stocks, is 
expected for 1019.— (Z. anf/cic. C/iom., June 20, 
1010 .) 

Nigerian Indigo. — The last issue of tla; ItuUi’tin 
of the Imperial InstHute (Vol. 17, No. 1) contains 
an account of exiK'riments made on the native 
indigo plant of West Afrl(\a (Lonchoearpus 
eyaneseens, Benth.), which is cultivated In planta- 
tloirs c'xt ending to .sevc'ral hundred acres In the 
southern provinces of Nigeria. In its natural state 
the plant is a climbcu’, reaching a height of 50 ft., 
but under cultivation it becomes a bush 7 or 8 ft. 
high owing to regular cutting. The results of the 
tests jnade at the Institute show that the method 
of treatment usually emi)loyed In India yields 
indigo c*on!aitdng the large.st pro])ortion of indigo- 
tlii, r/:., t.'l 2—50.5 per cemt.. eomparc'd with tK) per 
cent, from good Bengal Indigo, Ammonlaeal treat- 
ment gave much l(‘ss Indlgoliu. t'iz., .51 0—450 iM*r 
cent., but double the amount of Indigo paste. The 
ash content varied from 4-7 to 138 per cemt. Two 
of the live samples tested eont.ained no Indlgotln 
and the rest were Insufficient in quantity to icrmlt 
of dyeing trials or commercial valuation. The 
yield of Indigo obtained from the halves of tin' 
Nigerian plant was much less than that obtained 
In India from green plants of Indiyofera s]>]>. 

4 New Elmore Process.- The* nc*w Elmore proc'ess 
for separating mixed mineral sulidddes consists of 
tnaitlng the ore or concentrate with hot strong 
sulphuric acid, which converts lead sulphide into 
lead sulphate, but Ims no substantial effect on zinc 
sulphide. The sulphate of l(*ad is dl.ssolved by 
means of hot conevnt rated brine. — (Mininy 
Afoya:::ine, July lOlO. l 

Standardisation of Laboratory Glassware in 
Germany. — The Verein Dent seller riieinlkm* has 
formed a joint committee with manufactun'rs of 
glass, iiorcelain, and scientific Instruments to In- 
vestigate the ]iosslbilitles of Introducing standard- 
isation Into the construction of laboratory ware. 
Eight separate sub-comraltte(^s have been appointed 
to deal with different branches of the subject. 
Attention is directed to the need of standardising 


I laboratory apfiaratus, both from the point of view 
I of economy in manufacture and the convenience of 
the user. The present high cost of rav\' materials, 

I high wages, etc., make co-operation in manufncluiii 
1 imperative. Standardisation would mean fewtu* 

I moulds for gla.ssware, etc., uniform screw threads, 
j ft'wer anti smaller catalogues, less storage room, 
i apparatus which could lie readily Interchanged, 
i and, generally, manufactuixi of fewer Items on a 
' larger scale, and therefore at reduced cost. - 
I {(Jhem.-Z., June 5, 1919.) 

j Development of the Polish Lead, Zinc and Copper 
I Mines. - It is the intention of the French to further 
j I he dev(‘lopmcnt of imporlant l*olish mines, and for 
i tid.s purpo.se Freneli engineer.s are at present 
I sljitioned in th(‘ industrial regions of Poland. Ix'ud 
j and copiier ores occur in (lie palaeozoic rocks in the 
I region of Klelce, where eo])per Is found in the 
i form of azurite, coiqHU* green, malacldte, copi>er 
! pyrites, etc. J^'ad ores are fouud over an extendtsl 
I region and occur throughout a great part of tlu; 
I Lysagora rang(‘. During th(' war, the lead mines 
' of Kl(‘lee and tlu' copper mines in the region of 
.Miedziana Avere restarted by onler of the Austrian 
military authorities. The zinc jpiid coiquu’ ores 
0 (H*nrring in llu* '’I'rias limestones in tlio region ol‘ 
Olkusz liav<‘ for many years been the sources of 
supply to tlu‘ zinc smelting works at Bendzin and 
Donibrowa, and the copi>cr smelting wmrks ai 
Fried ricbsfditte mvir 'I'arnowitz, rc'spectively.— 

, (Z. anyeie. Chem., June 27, 1919.) 

French Control at Liidwigshafen. — The Allied 
: .lulhoritles at lAidwigsliafen demtind the retxmi- 
1 mencement of work at the d^’C factories under threat 
I of penalties. This has not been possible until now 
I owing to (he mnnl of rejiair.s and to insiifflcient 
' supplies of raw materials. Another obstacle is the 
; control exercised by the Fi-enoh olfic*i'rs and civilians 
j (almost exclusively ehemlsls) whicli. If contlnueci 
I when tin* works are n'started, will mean the snr- 
: render of all secret processes, for it extends to the 
I taking of jihotograplis and to the eliciting of trade 
; secrets from the workmen. Herr Erzln'rger has 
I m.ade a strong protest to the Allied authorities 
;ig:ilnst (he altemiit to exercise constraint on the 
dye industry and against, the proccidure adopted by 
tlie Freneli.— (/. anyew. Chem., June 17, 1919.) 

The German Potash Industry.- The position of the 
German potasli Industry was reviewed at a general 
iiKHdlng of the A.-G. Deutsche Kaliw^rko. It was 
remarked that the cession of Alsace-Lorraine sub- 
jects the Industry to keen foreign comtx'tltion 
wliieli must 1 m‘ neitlier overestimated nor under- 
valued. Wliile France lacks the large organisation 
necessary for the exploitation of the Alsatian 
4leiM>sits, it must realisi'd that they are extremely 
■ valuable, and tliat Franco has the support, of her 
: .\llicH. During the war Aim'rlca has built up a 
I ])olash indmstry at considerable cost, and it has 
' been <leci<h‘d that (‘very Ameri(.*an purchaser of im- 
; ]M>rt(*d jKitash must at the same time purchase a 
eorri'sixmding amount of the liomo pro(i»ict. (^om- 
|H*tltion Is also to Ix' antieipated from Spain, and 
I in all probability from other (xmntrics. To inei't 
I such coiuiK‘1ilion the German ]>olash Industry must 
' enter Into agr(‘cmcnls with foreign [uireha.sers, and 
the industry must bo united in its efforts. The 
i G(‘rmnn industry .slum Id l>o (*apal)lc of jiroducing 
: and marketing 20 million double hundri'dw’elghts 
1 yearly, compared wdth 12 million before the war. 
i Broduclion must be incn\*ised and eheaiiened in all 
I ^vays— by .sclent itic investigation, by combination 
I tlironghont the trade, and various other means. 

! Despite the fact that Germany no longer possesses 
j a monopoly, the outlook In the potash Industry Is 
] therefore not wdthoiit hoiH'. A dividend of 7 per 
j (H'ut. w^as confirmed.— (Z. anyew. Chem., July 8, 

! 1919.) 
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PERSONALIA, 


Sir William H. Beveridge has been appointed 
Director of the London School ot Economics. 

The death is announced of Prof. H. W. Ward, in 
his Cist year, professor of physics at the Canning 
College, Lucknow, siiice 1889. 

Prof. A. K. Huntington, who recently I'osigned the 
chair of metallurgy at King's College, London, has 
been granted the title of Emeritus professor. 

Dr. E. Knecht has been appointed associate pro- 
fessor in technological eheniistry, aud Mr. D. J. 
Wood lecturer in pliysical chemistry in the facully 
of technology at Manchester University. 

The Council of Armstrong College, Newcasde-on- 
Tyue, has appointed Lkait.-Col. Sir Theodore 
Morison principal of the college in succession to 
Sir Henry liadow. 

Dr. Samuel Smiles, assistant professor of organic • 
chemistry at University (.'ollege, IjoiuIoii, and co- j 
secretary of tin* Chemloal Society, has been 
appointed to tlie new chair of organic chmnistry at I 
Armstrong ('ollege, Neweastle-on-Tyue. j 

The chair of cliemistry at Queen's University, j 
Belfast, vacant through the death of I’rof. E. A. ! 
Letts, has been tilled by the appointment of Dr. | 
A. W. Stewart, lecturer on physical chemistry in i 
the University of Glasgow. 

H.M. the King has beeu pleased to api)rove of : 
the , apijointineiit of Prof. G. G. Henderson, pro- : 
lessor of chemistry in th(' Koyal Technical College, ; 
Glasgow, to the Begins chair of chemistry in the , 
UniviTsity of Glasgow. At the same university. 

Dr. T. S. Palt(u><)u has Ikkui apiK)inted to the 
Gardiner chair of organic chemistry, and Dr. E. P. 
Cal heart, professor of physiology in the ]a)ndon . 
Hosi)ital Medical School, to tiie Gardiner chair of 
physiological chemistry. 

Mr. Andrew Carnegie diixl on August 11 at i 
I^enox, Massacluisetts, in hhs eighty-fourth year. , 
He will be reniemlHU'ed by chemists for the part 
he took in the commercial develoinnent of the iron 
and steel Industry of the United States, aud for his 
large bcmefactlons to public libraries and education. 1 
The total amount of his benefuetious was estimated j 
at over £00,000,000 in 1908. | 


LEGAL INTELLIGENCE. 


Liabilitv I or Damages Due lo an Explosion. Belve- 
dere Fish Cnano Co., Ltd., v. Raitihatn 
Chemical Warks, Ltd, hid, Coope and Co. v. 
Barne. 

On July 21, h lore Lord Justlee Scrutton in the , 
King’s Bench Division, the Bclved(*re Fish Guano 
Co., Ltd., brought an action against the Uainham ; 
Chemical Works, Ltd., for damages to its works : 
arising from an explosion at the latter’s factory in ; 
September 1910. Defendant company denied lia- | 
bility on the ground that It was acting as an agent 
for the Ministry of Munitions. Fiirlli(;r, there was : 
no danger involved in the manufacture and no | 
evldent^e to show negligence. ! 

The hearing was continued on July 25 and 28, and 
on July 30 his I^ordshlp gave judgment. The .sub- 
staiK'e which actually exploded was dlnitrojdienol 
which was being used for the manufacture of 
picric acid by a new process. The substance was by 
itself comparatively safe and stable, but under the 
influence of fierce heat it btK'ame a powerful ex- 
plosive. There was no evidence* before him as to 
what was the cause of the fire^whlch broke out, 


but it may have been due to a workman smoking. 
Near the dlnitrophenol was stored some nitrate of 
soda, boxes of which would burn fiercely If 
Ignited. The fire originated in the room where 
these articles were stored, and It was clear that 
j enough was known of the dangerous character of 
dlnitrophenol for the works manager to warn the 
men to run for their lives, and the explosion fol- 
lowed almost immediately. In his opinion thl» 
came under the head of a dangerous trade involving 
the use of dangerous ingredients. He thought it 
was iKung carried on by Messrs. Feltman and 
Partridge as principals, the defendant company 
being 11 s agent, and he decided that plaintiffs were 
i entitled to recover against these three defendants. 

I In the second action by Ind, Cooi)e and Co., a 
I similar judgment was given against the same defeii- 
1 dants but in favour of the other defendants on the 
■ record. 


PARLIAMENTARY NEWS. 


HOUSE OF COMMONS. 

Alcohol Motor Furl. 

Mr. Bonar Law informed Mr. Manville that the 
Report on Alcoliol Motor Fuel has beeu referred 
to the Department of Scioutilic and Industrial 
Research, with special reference to Recommenda- 
tion No. 17 dealing witli Ihe suggested permanent 
organisation for encouraging and develoi)iiig the 
production and utilisation of i)ovver alcohol within 
tile Emidre. — (July 23.) 

Mitrofjen ]*roducts Committee. 

Replying to Capt. W. Benu, Mr. Hope stated that 
tile reiiort of this Committee has U‘en received and 
was under consideration, as also was the question 
of publication. He was not aware that other 
eouiilries are already estahlishiug faidories and 
availing themselves of tlie Investigations made by 
this Committee. — (July 2.3.) 

Patents and Designs Bill. 

In tlie Patents and Designs Bill, 1919, the second 
reading of which was moved by Sir A. Geddes, it 
is proposed (in clause 1) tluit a British patent 
shall be dtKuned to liave been abused (1) if it is 
not worked on a commercial scale within four years 
of the grant; or (2) if lh(‘ working is hindered by 
importation froia abroad; or (3) if I be British 
demand is not Indrig met; or (4) if the refusal of 
the patentee to grant lieenees is prejudielal to 
trad(‘; or (5) if trade is prejudices! by the c*ou- 
d it ions Inqjosed by the patentee. If abuse of a 
pat(*nt has Inmii established the eompl roll(‘r may 
grant a “ Ikvm’c of right ” to appli(*ants desirous 
of using it. A licensee may call niH>n the i)at.cntee 
to i)revent infringement; If the invention is not 
Kdtig worked on a eommereial scale and the 
patentee doi‘s not provide the capital necessary to 
work It, an exclusive licence may be granted to an 
apidleant wlio can furnish ihe eaidtal; If the 
IK)wers specified prove to be ineffective the patent 
may be revoked. Clause 2 proiK)ses that any 
patentee may declare bis patent to be a “ licimce 
pafent. ” and have it endorsed “licence of right”; 
and that the terms of such licence should be based 
upon Ixmeflt to the country and encourugemcmb to 
the Invenlor. (danse tl pi*oj)Ose8 to extend the 
duration of patents, and of licences under the 
patents, from 14 to 10 years; and under clause 7 
the term of prolongation Is not to exceed 6 years, 
or in exceptional cases 10 years, Instead of 7 and 
14 years as heretofore. Clauses 11 reads : — 

** (1) In the case of inventions relating to sub- 
stances prepared or pro<^pced by chemical pro- 
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<268868 or intended for food or medicine, the 
^specification shall not Include claims for the sub- 
stance itself, except when prepared or produced 
by the special methods or processes of manufacture 
<iescribed and claimed or by their obvious chemical 
equivalents : Provided that in an action for in- 
fringement of a patent where the Invention relates 
to the production of a new substance, any sub- 
stance of the same chemical comiK)sition and con- 
stitution shall in the ahsimce of proof to the con- 
trary be deemed to have been produced by the 
patented process. 

“ (2) In the case of any patent for an invention 
intended for or capable of being used for the 
preparation or production of food or medicine, the 
comptroller shall, unless he sees good reason to 
the contrary, grant to any ix*rson applying for the 
same, a licence liuiUed to the use of the invention 
for the purposes of the preparation or production 
of food or medicine but not otherwise; and In 
settling the terms for such licence and fixing tlie 
amount of royalty or other consideration payable, 
the comptroller shall have regard to the desira- 
bility of making the food or medicine available to 
the public at the lowest possible price. 

“ Aliy decision of the comptroller under this sub- 
sec'lion shall be subject to the appeal of the court.” 

This section shall apply only to patents applied 
for afler the passing of the Act. 

Clause 18 ])n‘scribes regulations for the regis 
tration of patent agents, who hereafter must be 
British subjects. 

^I^he debate, which was attended by 35 members, 
was largely devoted to discussing the monorwily 
possessed by a limi of Ixxit and slioe machinery 
makers which, it was stated, was controlled by an 
American company. Sir W. Pearce expressed the 
opinion that Clause 11 was a great imiirovement 
from the point of view of chemical Industry. The 
Bill was rend a second time and committed to a 
Standing Committee. — (July 28.) 

The Trade Marks Bill, 

In moving the second iTading of this Bill, Sir A. 
Ceddes explained that it provided for the registra- 
tion of two classes of trade marks. Part A will 
inchi'te all existing trade marks and such as may 
in furnre be registered under the provisions of the 
principal Act. I’art B is intended to include trade 
‘marks which are good property and in common 
use hut which cannot be registered under the 
principal Act, and also marks removed from Part A 
under the provisions of the Bill. Registration In 
Part B shall he primd facie evidence that the 
owner has the exclusive right to the trade mark, 
but 110 relief will be granted to its owner If the 
defendant estahlislies to the satisfaction of the 
Court that he (the defendant) dws not deceive. 
Clause 3 is designed to deal with the abuse of the 
words “ trade mark,” In the past the registration 
of the name of a substance, cj/., a drug,, as a trade 
mark has secured a porinaiieiit continuation of the 
patent protection. To prevent tfas, it is proixised 
that If any substance manufactured under a patent 
be registered as a trade mark by the name or only 
practicable name for it, all rights to the exclusive 
use of the mark shall ceas«* when the patent ex- 
pires or Is revokiHl. The Bill was read a second 
time.— (July 28.) 

Bugar Imports. 

The President of the Board of Trade informed 
Sir A Pell that the Imports of sugar Into the 
United Kingdom In 1918 had been ns follows 
(cwts.) : — Refined, 431,027; unrefined : beets 153,830, 
cane and other sorts O^minly maple sugar) 
26,528,140, Total, 26,113,009. Glucose : solid 
208,038; liquid 160,583. Invert sugar Is recorded 
as glucose.— (July 28.) 


The Peace Treaty. 

The Royal Assent was given to the Treaty of 
Peace Act and to the Anglo-French Treaty (Defence 
of Prance) Act.-— (July 31.) 

Import Itestrictiom. 

Mr. Bridgeman, in answer to Mr. Cautley, said 
that the I'ommittee appointed to represent the 
chemical Industry to advise the Deiairtment of 
Import Restrictions of the Board of Trade consists 
of ofiicial rciire8entative.s of that Board and of the 
Ministry of Health, together with : Mr. T. D. 
Morson and Mr. R. H. Bewick, of the Association 
of British Chemical Manufacturers; Mr. W. P. 
Reid, of the Society of Chemical Industry; Mr. E. 
White, of the Pharmaceutical Society; Mr. T. E. 
Ix^scher, of the Drug Club; and Mr. W. Mann, 
of the British Chemical Trades Association.— 
(July 31.) 

Peal and Oil in Ireland. 

Mr. Macpherson, replying to Sir M. Dockrell, 
said that the Irish l*ent Inquiry Committee ap- 
]X)inted by the Fuel Research Roj^*^ has presented 
j its reiKirt, which is now under conlideration by the 
! Government. There is no evidence of the existence 
i of natural oil in Ireland in paying quantity.— 

; (Aug. 1.) 

I Exports. 

i In reply to a question by Col. Bnrdon, the 
President of the Board of Trade sFH*clfiiMi the 
countries which are now importing British coal and 
the chief cxfiorts which are being obtained from 
them, as follows: — 

! France. — Wines and si)irits, silk manufactures, 

wood, leather, chemical manufactun‘s, fancy goods. 
Italy.— llcmp, silk fabrics, fniits and vegetables. 
Bpain. — Iron ore, lead, copi)er, fruit and vege- 
tables. Mceden. — ^Timlier, wood pulp, Iron, paper, 
iron ore. Norway . — Wood pulp, timbi^r, pajier, 

fi.sli. Eggs, butter, bacon. Egypt. — 

I Cotton, cotton seed, onions, eggs. Algeria. — Iron 
I ore, zinc ore, vegetable fibres for paper making, 
i d?Y/e«tinc.— Grain, meat, hides, butter, linseed, 
i dyeing and tanning materials and extracts. — 

I (Aug. 4.) 

I Munition Chemists* SiahnHes. 

I In reply to Mr. Sitch, Mr. J. IIoj^ said that 
an increase in salary was refused to the chemists 
I euiployeii at H.M. Factory, Oldbury, because they 
were at least as well paid as chemists employed 
I at other Government factories, and that It was 
I imiHisslble to discriminate: and in answer to Mr. 
i R. Young, he said that he had no reason to doubt 
I that the memorialists for an inereasi' In salary 
j Included at least 190 Associates and Fellows of the 
j Institute of Chemistry; that he fully renli.sed the 
I admirable work done by munition eheiuists; that 
I the statements made by a Departmental officer to 
I the effect that the (luostioii of principle raised in 
I the memorial could not admitted by the Ministry 
of Munitions, and that the hi iter objected to the 
holding of meetings by the staff to consider such 
matters, must not bo taken lo be the considered 
view of the Ministry, — (Aug. 5.) 

Bntish Dyestuffs Corporation. 

Sir Philip Magnus asked the I'resideiit of the 
Board of Trade if the shares in Ibis company sub- 
scribed for by H.M. Government represemted new 
money, or whether they were allocated in con- 
sideration of tlie £1,142,000 loaned by the Govern- 
ment at 4 iier cent, to British Dyes Ltd. 

Sir A. Geddes replied that the sum advanceii to 
this company had bt>en repaid, and that H.M. 
Government had subscribed for the shares in the 
amalgamated company instead.— (Aug. 6 .) 
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OFFICIAL TRADE INTELLIGENCE. 


(from the Hoard of Trade Journal for 
July 24 and 31.) 

OrENlNCiS I''OU BKIT1.SII TR-AUE. 

The following lii(|iiirles have lK*eii ref-eiviii ul (he 
Deimrlineut of Oveisejis 'I'lade (Developineiil iiiid 
Intelligence), 7:!, Hasingh.ill .'hicef. * (T,’ 

from firms, agenls or imliviiluals who ‘'esiu to 

represent li.K. laanafactiirers or "f,,,,'.,, 

goods speciU.-d. mil ish lua.s way 
and addresses of Hie iiersoiis or (inii.s refem d (o l ,\ 
applying to Hie Depa rl went and (plot log the speellit 
rofeiH'iire nuinbor. 


Locality of 
Fikm ok agent 


Matkkials 


KFKKIfEMK 

\rMHKU 


TARIFF. CUSTOMS. EXCISE, 
Australia,— The Import of foreign dyes to the 
(‘xtont of six montlm’ supply will be i)ermltted In 
eases where the sfiiue dye of British mamifactui'e or 
an effective British sub.stitute Is non-existent or 
jirodueed to an inadequate extent. 

llritish West Indies.— U is in’oixised to unify the 
('ustoijis laws and duth'S In tin* whole of the British 
West Indies including Britl.sh Guiana. The 
minutes of the j)roc<‘(Hllngs of the confoiviice way 
he In.s'peeted at the Department of Overseas 'I'rade. 

Canada . — The new rates of custoins duly on rolled 
iron and steel, ami east steni when of greater value 
I hail .‘tj (is. per lb., are 71% ad. ral. under the 
British Preferential Tariff and 12^% ad. val. under 
the Inlerniedlate and General Tariffs. 

China . — Goods shlpiH'd from the country of 
(‘X'lKirt after August 1 will be* subject (o (he revised 


Britit^h India 
(Bombay) 


Trinidad 
British Malaya... 

Canada ... 


N(iW Zealand 
Bouth ATrica 


Beiginni 


Bulgaria 


Franco ... 


Franco and 
(’olonie.s 
Italy 

Netherlands 

Spain 

Spain and 
Morocco 
Switzerland 


Tripoli ... 
Japan ... 


United States ., 

Argentina 
Brazil 

Peru 


! Iron and slocl, galvanised | 

' sheet. s and tubes, pig ; 

I lead, zinc slabs, tin- | 

1 plate, copper, bra.ss. 

tin, aluiuiuium, ashes- j 

tos ... ••• j 

Glass, earthenware, tin... 
li'on and stc<d. pharma- | 
ceuticul preparations ... 

1 Galvanised iron, copper, i 
, bmss and zinc siieids, ; 

I tinplate, tin oxide. ' 

I corn mic clie.micals ... | 

I Paper, leathor .. • • I 

1 Asphalt mastic, hitmuen. i 
j bituminous paint •.• [ 

Mining chemurals, dye.s, | 

! paints, botllcs, rubber 

; Tmbistrial au<l pharma- 
I ceutieal c’lemicals 

I I>harniaceutir.il j)roducts 
I C'iiemicals, Hcientitic in* I 
j struments 

' Ghemicats, drugs, nian- ; 

! ties, glue, non-ferrous | 

j metals i 

1 Chemicals, starch, dex- j 
trim oils, paint, vaniish : 
drugs, perfumery, fer- | 
i ti Users, metals, cement , 

plaster, soap, rnarga- j 
rine, ultramarine 
Che mica Is 

Metals 

Oils for soap manufac- 
ture, caustic soda, bot- 
tles. paper ... ••• 

Gelatin, glue, sbellac, 
j varnish, iron wiiv, tin- 

I plate, .soap 

j C’oppor shoots 
I CJaustic soda, glycerin, i 
I vaseline, castor oil. ; 

i palm oil ••• ••• I 

: Fertilisers, machine oils, ! 

I sulphur, copper sul- | 

phato, iron wire 
('alf, hox'(^ilf, hid lea thorn i 
; Oils, os.seiic^^s ... i 

! Cheiniciils, dyes, uniline 
1 oil ... ••• ••• I 

I Cottonseed oil ... ... j 

! Chemicals, electrical ; 
material i 

Non loiTons metals, tin- 
plate, galvanised sheotM 1 
PharmaceuticaJ products I 
Drugs j 

! Chemicals, drugs ... j 

I Kdlhlfi oil. lard, starch ... | 
ChcmicAls 

Dyes, pigments, drugs ... 
Chemicals, drugs, dyes, 
gelatin, glue, paper, 
rubber, asbestos, tin- 
plate 

I Drugs 

Chemicals, drugs, dyes... 
Aniline dyes 
(dement ... 

Chemicals, glass, crockery 
Chemicals, china, earthen- 
ware 

1 


‘20b 

‘201 

'll 'la 


•260 
‘27 0 

‘209 

‘272 

212 

221 

229 

•2:H 


*a742, 
4107, T & K 
2 7. '7 
27 8 


‘280, ‘28o 


281 

282 


288 


284 

287 

288 

289 

242 


‘291 


246 

248 

249 

2r»2 

298 

299 
301 


302 

200 

202 

304 


2or. 


200 


288 


♦ Belgian Trade and Reconstruction, Department of 
vereeas Trade, Regent House, Klngsway, W.C. 2. 


tfirlff. 

i'rance and AUjeria.— Xmon^ llit^ artlcivs the 
export ami re-i'xport of which are ngaiii [irohihitecl, 
except under licence, arc comimi.sed milk, mar- 
garine, oleaginous fruits and stH'ds, tixed wgetabki 
oils aud fats, soap, and sugar. 

The prohibition of importation has been abolislied 
in respect of potasb, coal-tar dyes and liittd’me- 
dlatos. iierfumery, ele. 

The customs snritixcs have be(*n alH)lished aud 
a system lias been snbslilntod whereby llie tnrlfT 
rjites of duly an* to be mnlliplit'd by a hgiire 
known as “ co-ellit'Ient of increase ” wliiidi repre- 
sents the relation whleli the ofliclal valuation of 
tJic g(jods in (piestion made in IblS Ixuirs to that 
of lin.'j. The co-efficlcn(. vaiies from Id lo M; cer- 
tain articles, including some Iron alloys, C(‘rtalu 
chemicals, and opih'al instnim(*n(s, are exemi>t 
from increase of duly. 

(Uiatemala. — The new ensloms tariff is set out 
In tlu? Ihi. of Tradr J. of July 21. 

Goods e\i)ort(‘d from the IJ.K. should Ijo 
accompanied by a cert illeali* that they are of 
British origin, as I lie sfiecial arrangeiiK'iit bi'l wei'ii 
the U.K. and Italy docs not apply to artlch's 
ship|K*(l from (he U.K. which are not tlie jiroduee 
or manufacture of the (M\. It is advisable for 
U.K. exiiorlers to obtain from the Italian importer 
before desjiatcli of thi* goods an assurance tliat the 
import regiilal ions have been (dimjilled wilb. 

Morocco.— ^Tho new tariff valiialions may be S(*en 
at the Deparlment of Overseas Trade. 

Netherlands.- The import duties on chloral- 
hydrate*, chloroform, sulphuric etlier, acedle ether 
aiid collodion have been iiiereased as from May 23. 

Cortiajal.—A surtax of 30 centavos jier kilo, has 
lH‘eri levied on imixirts of tin and its alloys, and 
one of 20 c(‘ntavos Tier kilo, on exports of tin ore, 
as from June 28. 

Russiu {Northern Tcrn7on/). —Import licences 
are again required for goods shipped after July 7, 
merra la onc.—The revised export duties on palm 
■ kernels, palm oil, and kola nuts are : Palm kernels, 
i £1 2«. hd. piT long ton; palm oil, £2 1«. 8d. per 
I long ton; kola nuts, 48. 8d. per cwt. 

' t^pain. — K(‘cent customs decisions affect cotton- 

i wool, cotton yarn, wool waste, millet, manufactures 
I of rnblHw and of buffalo skins, 
i ,SiccrZcw.- Tli(! Government proposes to establish 
: a sugar imiiort monopoly. 

United {States.— On and after September 1, 
licences will be issued for the Import of p^ un. 
alloys of till, tin oxides, type metals, antifriction 
metals, waste metals, and other metals con^lnln^ 
tin, from points other than points of origin and 
without reference to the date of shipment. 
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OOVERNMENT ORDERS AND NOTICES. 

FOREIGN TRADE. 

The Board of Trade has Issued a Memorandum 
(Cmd. 274, Id.) on trading conditions since the 
raising of the blockade. It is no part of the policy 
of H.M. Government to discourage British traders 
from competing In the Gorman market, and it is 
very desirable that they should at once make cA'ery 
clfort to secui'e a proper footing In Central Europe. 

Exports.— Ally goods may be sent to Germany 
without licence except such as are on Lists A and B 
of Prohibited Exix)rts; export licences for the latter 
are to be obtained at tin) Exi)ort Lic*ence Depart- 
ment, 1, Queen Anne’s Gate Buildings, Westminster, 
S.W. 1. Goods sent to the occupied Rhineland 
through Holland need no longer be consigned to the 
Standard Bank of 8. Africa at Roiterdam. 

lynports. — Imix)rtation of goods from Germany is 
placed on the same footing as imijortatlon from all 
other foreign countrii‘s, but individual licences 
issued under the Prohibition of Ijuport Proclama- 
tions are not available for goods of (Ruman origin. 

Other transactions. (Jihov transactions of a com- 
mex’cial or tlnancial Jiature witli lirms in Germany 
are permissible without further licence, provided 
they do not involve :—■(«) tlie payment of money 
arising out of pre-war transactions; (h) the delivery 
of or dealing with property held in tlds country for 
persons in Germany since In'forc the outbreak of 
war; (c) the transfer of securities by or on behalf 
of a person in Germany; (d) the allotment or trans- 
fer of securities issued by a company to or for the 
benetil of a German suhj(‘ct; (e) the tnmsfcr of 
any debt or otlKU* obligations due to a ixerson in 
Germany. 

The Memorandum also contains regulations and 
iliiu'clions conc(U‘ning trade with the territorI<‘s 
formerly included in the Austro-Hungarian 
Dominions, Turkey and Bulgaria, Norway, Sweden, 
Denmark, Holland .and Switzerland, Poland, Fin- 
land, Esthonia, Ijcltland and Idibuania. 

EXPORTS, 

Export restrictions.— lionnet powder, rennet ex- 
tract and other ju-epa rations of rennet, have Ikhui 
tr.tosferred from List A to List, (’. 

Exports to /‘o?«ad.'* Tlie P»oard of Trade learns 
from a semi-ollielal souree that ixeruiissiou is not 
ri'quin'd from the Polish Governmeul for the Im- 
port of ju'inting and lithograpliic dyes, aniline dyes, 
borax, raw cellubud, clialk, kaolin, sand, poUi.sh, 
photogr.'iphic materbals, emery and carhornndum In 
I>owder, graphite erucil)les, laboratory and apothe- 
cary glassware. 

IMPORTS. 

Import rrsIrictions. — Oimoiw] lieences for formic 
acid nn<l litliojxuie have hevn revoked. 

Gonsolidaled List. — A revised eonsolltlaled list of 
import restrictions was Issiual with the Hoard of 
Trade Journal of .Tidy 31. 

Paper. — Rnh‘s have b(*en Issued by the Poikw 
I mports Registration Department (2.3, Buckingham 
Gate, S.W. )) wlilcli are to be obwwved by appli- 
cants for projKxrtionate licences to import foreign 
pai>er and board in respect of British purchases. 

NEW ORDERS. 

The Minister of Miiiiitloiis lias issued the follow- 
ing Orders susi)endlug the pre-existing Orders: — 

The Iron Ore Minos, OiimlKU land and Lanea.sldre 
(Suspension) Order, 1010. (.Tuly 21.) 

The Potassium Oomixmuds (Coiu])l(*te Susihmi- 
«ion) Order, 1910. (Aug. 1.) 

The Glass Control (C/Onsolldated Susixnislon) 
Order, 1910. (Aug. 1.) 

The Optical Munlllons (SiisiX'nslon) Order, 1919. 
<Aug. 1.) 


REPORT. 


Repoht of the Intek-Depahtmental Committee o.\ 
THE Employment of Gas as a Souuce of Power, 

ESPECIAI,LY IN MOTOR VEHICLES, IN SOasTITUTION 
FOR l^Ei'ROL AND ITtrolkum PRODUCTS. Pctroleum 
Executive. ICmd. 203. Ls.] {London: B.M. 
stationery Office.) 

An inter-dcpartmcntal commiLtee was appointed in 
November 1017 to report upon (I) the employment of 
gas In substitution for petrol aud i>etrolciim spirits 
as a source of ])ower, es|>eci.‘illy Jii motor vehicles, 
and the manner in which such gas may be supplied, 
stored, carried and used, with due regard to the 
.safety of the public, aud (2) the action, if any, 
which should ho taken by H.M, Government to 
encourage and .safeguard the use of gas for this 
purfio.se. Aft(‘r the publication of the interim 
refiort last year (this J., 1018, ISti r), an ex|)ert sub- 
committe{‘ was set up to iuve.sllgate questions con- 
nected with the commercial use of gas for traction 
jairposes in eontjiiners at high j^essures, and with 
portable gas gimerating plants. ^ 

'J’he (Committee reiiorts that gas traction is as safe 
as any other systmii of mechanical traction, even 
when flexible containers are used. 8i‘ml-rigld con- 
tainers made of ruhln'r and c.anvas are unsatisfac- 
tory. Metal cylinders comi)osed of lilgh carbon or 
certain alloy steels may be safely employed for 
working pressures up to 2250 11). j)er sq. in, and 
their use sliould be encouraged. The average 
traction equivalent of 1 gallon of petrol is 
250 cub. ft. of ordinary town gas. The total cost of 
compre.ssloii into cylinders will vary l)etween 1^. Sd. 
and .3.?;. i)er lhous{ind cub. ft. of free gas, and will 
involve an average ('ximurIII ure of 7d. j>er gall, on 
;iny petrol replaced. Mmbd regulations for any 
gas-con pressing or cylinder-ebarging establish- 
ments are ai)pendod to the report. With regard to' 
.admixture and control of the gas and air, the 
opinion is expressed tliat the elosi^st ai)proach to 
uniformity of mixture is siaaired with a non- 
vaiiable area for air admission, the volume of air 
admitted after initial setting being dcdormlned by 
piston-st>eed. The gas snp])ly should be positively 
controlled. Undew these conditions, the following 
numbers Indicate tlie relative iK)W(‘r yields obtain- 
able, after proper initial adjustment, from a motor 
vehicle engine unaltered stmeturally as regards the 
eonipression space: — Working on petrol, 100; on 
town's gas (4.50 B.Th.T^ gross ixu’ cub. ft.), 91; on 
siietlon produeiT gas, partly liydrogennted with 
water gas (210 B.Th.T\ gross), 87; on .suction pix)- 
dneer gas (140 B.Th.U. gross), 82. 

The reTH>rt points out that in the event of an 
attempt to establish a monoi)oly of motor spirit, 
any consumer for traction purix^ses of not less than 
80,000 galls, a year lias the commercial alternative, 
whore supplies of town’s gas are not available at a 
moderate price, of making bis own gas. Details of 
a fully automat ie system for this purpose are given. 
The risk of esc,'n)e of unburnf enrl)on monoxide 
from a suction gas ])rodueer on a motor vehicle calls 
for no s]X'cial precautions (‘xcept when the vehicle 
is at rest within a closed structure, with the Are 
in the prmlucer still burning. 3’he weight of 
generator and accessories for a 30 b.h.p. engine Is 
alx>ut 220 11). The fuel cost of sucli generators with 
coke at 45.<). per ton or anthracite at r).5.s'. t)er ton is 
equivalent to ixTrol at 5.4^/. per gall., one cwt. of 
coke or anthracite being on the average cHiuivnlent 
to 60 galls, of ix>troI for road traction purposes. 
With petrol, an efflcloncy of L33 ton-miles T>cr penny 
is secured; the corresponding figure for coke em- 
ployed in a suction gas producer is 7 5 ton-miles per 
penny. Suction gas, either alone or hydrogenated 
with water gas, should prove a suitable alternative 
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fuel for use In internal combustion engines designed 
primarily to run on alcohol. The use of liquefied 
hydrogen, methane, carbon monoxide or ethylene 
for traction purposes is commercially impracticable. 
Provided calcium carbide is available at a price 
not exceeding £n jxir ton, there are coniinercial 
possibilities for the use of acetylene for purposes 
of enriching suction gas employed for traction 
purijoses. The Commlllee considers that tlie em- 
ployment of nn])hthnlene for a similar purjKise 
should receive attention. A reprint of the interim 
report accompanies the present report. 


TRADE NOTES. 


BRITISH. 

Gambia.— '^riie principal articles of export from 
Gambia in 1017 were groniidmits, hides and palm 
kernels. Tlie groundnut crop was above the 
average, 74,o00 tons, valued at £800,700. l)eing 
shipped in 1017, as compared with It;,. ^►(10 tons, 
valuetl at £7)00,098, in 1010. Tlie good prices 
obtained resulted in an incrc'ase in the acreage 
planted. Of the total crop 50,8;>0 tons, or 70 per 
cent., went to tlie United Kingdom and 15,802 tons, 
or 21 i>er cent., to France. OOie export of hides 
constitute<l a record, being 101.120 tons, valued at 
£.58,501, as conii)ared with 20,010 tons in lOlt; valneil 
at £10,010, ami of this the TJnitcal Kingdom took 
aliout 08 per cent. Tlie (‘xjiort of palm kernels 
decreased from tlOO tons, valued at £11,071, in 1910, 
to 532 tons, valued at £7001, in BUT. With the 
exception of 4 tons shijtxHl to Fiance, all the 
kernels went, to the United Kingdom. Exports of 
wax, ivorv and rubber from Gambia are now neg- 
ligible. Rci). Ann. No. 070, Fch. 1010.) 

Gilbert and Ellice Islands. -The tonnage and value 
if the exports of phosiihates from tlie Gllliert and 
Ellice Islands are given in the following table : — 

191.V14 1914-15 1915-16 1916-17 1917-18 

103,41)9 tons 153,306 tons 12H,440 tons 95,68;-» tons 82,845 ton.s 
£306,000 i:229,9(i0 £128,410 £95,688 £82,845 

Experiments carried out at the Ocean Island 
Experimental Station have shown that tlie phos- 
phate deposits wldch lie below Die top soil are not 
mly useless but may bo detrimental to enitivalion in 
the crude (fossilistxl) state. 

The exports of copra from the islands show an 
Increase from 1.500 tons in 101.3-11, valued at £15,0tl0, 
to 5,185 tons In 1017-18, valued at £r».3.4t;5. — (Go/. 
Ucp. Ann. Ao. 005, Maj/, 1910.) 

Bahamas. — The* imports into the Bahamas in 1017 
were valued at £403, .581, made up as follows: — 
[Tiiited Kingdom 8 7 per cent., Canada Ot;, Briti.sh 
Possessions 5-7, America 81*2, and olher countries 
)*8 i>er emit. Tlie exports were valued at £102,177, 
)f which 11-9 per eent. went to tlie United Kingdom, 
’21 to Ameriea, 2 9 to Canada, 10 2 to France, and 
['9 i>er cent, to other countries. 

The unprecedented high priees paid for sisal and 
ts drought-resisting properties have encouraged 
uany farmers to extend its cultivation. Owing to 
lolit.ical conditions exports show<*(l a falling off in 
917, but it is expected that the situation will show 
narked improvement In the near future. In 1917, 
3.501,340 lb. of sisal was exiiorted of a value of 
BiSl.OOn, eompared with S,, 309.215 lb., valued at 
Bill, 405. in 1010. Increased cultivation of sisal is 
’eiKirted from many of tlic islands. Including Abaco 
'225 acres), Andros (400 acres), Bimlnls, Savannah 
5ound, James’s (Astern, Long Island, Ragged Island 
35 acres) and Watllngs (100 acres). Sisal is largely 
ised in the Islands as a means of exchange. 

The output of cane symp at Abaco was 2,970 galls., 
raluod at £487. Two sugar mills are in ojieratlon at 


Harbour Island which produced about 1,300 galls, 
of syrup In 1917. 

Salt-making was formerly an Important Industry 
at Inagiia and brought in considerable revenue to- 
the Crown In the form of royalties; In one .year 
I three million bushels of salt was exported. It Is 
I thought desirable to attract the attention of capital 
I and energy with a view to reopening the trade. 

qqiere are also salt pans in other islands— Rum Cay, 

: Long Cav, I^ong Island, Ragged Island and Exuma. 

I —(Go/. Fcp. Ann. No. 078, Feb. 1919.) 

FOREIGN, 

Trade of Foochow (China) in 1918. — H.M. Consul 
in Foochow reports that lead, tin slabs and tinn^ 

; plates w^ere the only metallic siibstanct's of any 
value imported into Foochow in 1918, each showing 
: a slight decrease compared with 1917. The total 
: value was £103,000. There was a large increase In 
the quantity of sugar imported, from (>5,028 piculs 
in 1917 to 110,847 piculs, valued at £182,750 
I (picul 133*33 lb.). Imports of kerosene oil Increased 
i from 1,322,200 galls, in 1917 to 2,020,710 galls., valuml 
, at £131,450, a figure still very much below the 
I average'. As nsnni, Japan supplied all the matches 
' (£30,050) and coal (£30,500) obtained from abroad. 

I The mineral rese)urces of the Province are believed 
I to iK^ considerahle, hut devol<q)mont has been 
i‘etarded owing to tlie disturbed state of the Interior. 

; The molybdenum mines alone Inive been able to eon- 
' timie working, but the output was insignificant. 

Ariplications have been made for permission to work 
; several new molybdenum mines, and worlc has been 
started on two lead mines, a copiier, a coal and a 
i zinc mine, but only by native companies which 
possess insufficient capital to [irovide adequate 
machinery. The Iron deposits in Mu* Aiiclil and 
: Yungchnn districts are believed to be very valuable, 
although no suitable coal Is found in the neighbour- 
hood. A Chinese company, wltli a nominal capital 
of 5,000, 090 dollars, has been formed to work them. 

Owing to the war, British trade has naturally 
; lost the position it held five years ago, and Japan 
; has taken full advantage of the opportunity offered, 
not only to replace British goods but enemy goods 
also. As it is unlikely that, the cost of British 
, goixls will return to the old level, some of tlie trade 
may Ik* regardc'd as i>ermanently lost. It Is on 
maintaining and improving the general superiority 
of their wares that British mannfaetnrers will 
Iiave to rely in future for the extension of their 
trade. rath('r than on any liope of competing in price 
with Ja|)ancse or native goods. The Japanese 
lrni)ort trade is b(‘ing very eiu'rgetleally handled. 
Tx)cal Britisli firms are not ])repared to gnint tlie 
long credits n*(|nired l)y the nativi* retailer, the 
: result being advantageous to the Japane.se mer- 
chants who readily take Mie risk these credits 
involve.— (R. of Trade J., dnlp 3, 1019.) 

The Casein Industry In France.- For some time past 
France has been (lie largest producer of casein. 
O’he imports and exports during recent years have 
Im*<*h ;is follows : — 


i Imports in inolric tons Kxports In metric lonH 


— |nard 

1 

[Raw Total 

i ! 

Vulnc 

Hard 

Raw 

Total 

Value 

1013 1 itr> 

125 2 

39-7 

4,131 

502 

7,706 

8,208 

378,083 

1014 fi 0 

|24 1 

30 1 

: 2,417 

370 

5,598 

i 5,977 

: 278,602 

1016 401 1 

.5-0 

45-7 

11,731 

MO 

3,936 

4,070 

309,434 

1918 1 98-5 

i 1 

' *5 

90 0 

33,210 

188 

' 1.470 i 

1 

1,058 ' 

222,008 


The French production of casein not only sup- 
plies the home demand hut furnishes a surplus for 
exportation. Recent exports to Germany have 
been ; 1913, 3587 tons, and 1914, 1949 tons. Declared 
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exports to United States have been : 1^, 

1,772,743 lb.; 1916, 2,160,762 lb.; 1017, 1,627,121 lb.; 
and 1918, 198,424 lh.—(U.S. Com, Rep., May 21, 
1919.) 

Demand for Chemicals in Greece. — Rapid 
developments in the textile industry have occa- 
sioned a great demand for bleaching powder; 
sodium nitrite and sulphonated castor oil for the 
production of Turkey red; potassium bichromate 
and considerable quantities of aniline oil and salts 
pf aniline for making aniline black; sodium 
sulphide; and of ferrous sulphate for the reduction 
of indigo. Diamine dyes (Congo red etc.) and 
sulphur black are also in demand. — (Z. angew. 
Chem., June 17, 1919.) 

Increase in the Price of Aniline Dyes in Germany. — 

Owing to the exceedingly diillcult conditions 
under which chemical manufacture is carried 
on at present in Germany, the various Arms con- 
nected with the Interessengemelnschaft have 
decided upon raising the prices of their chemical 
products. A still further rise is contemplated as 
being necessary owing to the stagnation of the dye 
industry and the mounting costs of raw materials 
and wages. These increased charges will have the 
eifect of rendering more equal the prices charged 
for the products in the home and foreign markets. 
— angew. Chem., July 8, 1919.) 

Effect of the Socialisation of the German Potash 
Industry.— For some years llie large Dutch con- 
sumers have made payments in advance up to 
10 million gulden to (he Potash Syndicate for 
future deliveries. These credits are now with- 
drawn and will not be renewed by the Dutch con- 
sumers who state that they have no contidence in 
the solvency of a socialised syndicate.— (Z. angew. 
Chem., June 17, 1919.) 

French and German Competition in the Potash 
Industry. — The provisional Potash Exchange at 
MUlhausen has olTered to supply the Rotterdam 
dealers with 20,000 tons of kainite during 1919. 
^rhe dealers, however, require a guarantee that the 
Exchange will supply them witli the same (piaii- 
tity at a fixed price during 1920 ami 1921, and 
s’'ould this condition not be acc'epted, they 
tlM eaten to Imycott French kainite and to turn to 
the German Potash Syndicate. — (Z. angew. Zeit., 
July 8, 1919.) 

Quebracho Output for 1919.— The River Plate 
districts of Argentine and Paraguay form the chief 
source of the world’s output of quebracho extract. 
The production for 1919 is estimated at about 
170,000 tons, of which nearly 90 per cent, is credited 
to La Forestal Combination, l^he distribution of 
the extract Is difllcult to forecast, and will dcT)end 
largely on the terms of peace, on freight rates, 
and the comfKdlng prices of chestnut extract. — 
(U.S. Com. Hep., June 7, 1919.) 

Exports of Copra, Coconut Oil and Quinine from the 
Netherland East Indies. — The following figures give 
the exi)orts from ,Tava and Madura during the last 
three years, compared with those for 1913. 



Copra. 

Quinine. 

Coconut OJl. 


Motrio toiiH. 

Hoctolltroe. 

1913 ... 

... 79,154 

72 

OtU) 

1916 ... 

... 38.492 

114 

108,(5.80 

1017 ... 

... 24.931 

129 

277,270 

1918 ... 

... 3,493 

251 

277,770 


The marked falling off in the exports of copra 
was due chiefly to the erection of local factories 
for extracting the coconut oil from the copra, the 
decrease taking place in exports to the Netherlands. 
The large increase in the exports of quinine Is 
attributed to the growing demands of Great Britain 
and India, the United States and Japan.— (Rd. of 
Trade J., July 8 , 1919.) 


Economic Pottibilitles of East Africa.— The possi- 
bilities of agricultural development in the pro- 
vince of Mozambique are practically unlimited, as 
not only tropical but many sub-tropical and tem- 
perate crops can be grown. The chief products are 
sugar, cotton, coconuts, maize, Inmns and various 
oilseeds. Sugar cultivation is entirely In the hands 
of large land-holding companies, some 250,000 acres 
being under cultivation; the prospects are very 
hopeful and there Is still much scope for future 
development. The cultivation of cotton is also 
making progress; it Is growui in the Zambesi dis- 
trict by natives under the suijervision of the 
Mozambique Company. The production of copra 
and sisal is- increasing, cattle raising is being 
established on scientific lines, and there are cold- 
storage plants at Port Matola. The exploitation of 
the large forests of timber, mostly hardwood, Is 
hindered by lack of good transport. The chief 
kinds of w^ood are cedar and “ mucrusse ” ; the 
latter is similar to teak and has proved very suit- 
able for railway sleei)ers, being unattacked by 
white ants. 

Manufacturing Indu.stries qre only in their 
Infancy; soap, oil, and oilcake are being made, also 
bricks, tiles, and i)otUu-.y. ITans are under con- 
sideration for starting a tanning Industry and for 
the manufacture of cement, paper, glass, iron and 
steel. The future devcloi)iuent of the province de- 
l>ends largely on transport facilities, and the 
Government has a project in hand for extending the 
railways. Ix)renzo Marques is rapidly tx'comlng an 
inqwrtant port aD<l coaling station. An excellent 
harbour costing upwards of £500,000 has l>t}cn built 
and a large up-to-date coaling ])Iant installed. — 
(U.^. Com. Rep., May 27, 1919.) 


COMPANY NEWS. 


MOND NICKEL CO., LTD. 

Mr. Robert Moud, presiding at the annual 
general meeting on July 21, gave an account of 
some of the company’s activities during the war 
period. The l^oard had platted the whole of the 
output at the disposal of the Government, and this 
liad doubled between 1911 and 1917. But for 
the diOieulties met with, the plant for t rebling the 
pre-war output would have been couipleted. The 
pnxlucUon of coi)i>er-sulphate had bwu doubled, 
and a new spraying mixture “ Blighty ” had been 
put on the market. The comparatively low pric'es 
obtained for the nickel sold to the Government 
had been offset by the much hlgiier prices at which 
copt»er sulpliate had t)^on sold in the export 
markets. The platinum and palladium from the 
residues of the vetiniug process had helped to 
supply the enormous war demand for these pre- 
cious metals. With ivgard to costs of production, 
tliose of mining and treatment in Canada had 
nearly doubled, the cost of coal had more than 
doubled, and that of sulphuric acid had increased 
by 170 iK*r cent.; timber had risen 4(K> x>er cent., 
steel work 380 per cent., bugs 190 iku- cent., and 
casks 170 i>er cent. The wages of the proce.s8 meu 
in South Wales had risen by al)out 200 iK'r cent., 
of men on shift work 1S7 ix‘r c‘ent., and of day 
labourers 142 per cent. 

Including the sum of £118,2.51 brought forward, 
the amount to the e'ledlt of profit and loss for the 
year ending April 30, 1919, Is £422,070 (capital 
£3,400,000, debentures and interest accrued 
£890,375). The total distribution on the 7 per 
cent, prefei’ence shares and on the ordinary 
shares (17^ per cent, free of tax) amounts 
to £254,600, leaving £168,058 to be carrieil for- 
ward. Stocks on hand, valued at £2,200,741, 
ahow a large increase, owing to cessation of the 
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war demand for nickel, and this, together with the 
fact that the British and Allied Governments have 
also accumulated large stocks, has necessitated a 
temporary reduction of output, both in this couidry 
and in (hinada. 


KLECTRO BEEACII AND BY-BHODUOTS, LTD. ' 
The gross profit for the year IfilS, after de<luet- i 
Ing cost of rei)airs and standing charges, was , 
£(i0,75(), and the net protit £:’4,1‘)S (Issued capital | 
£180,000). Of the latter sum, debenture Interest ! 
and sinking fund call for £7,874. £4,000 goes to > 
reserve, 7 per cent, and llli per cent, dividends are i 
I)aid on the preference and ordinary shares re- ! 
si)ectlvely, leaving £:i0l to Ix" carried forward, as ; 
against £1,070 brought in. During the year : 
£70,408 was spent on additions to plant, and a loan | 
of £.45.800 was contracted from the Ministry of ; 
Munitions. The Inland Revenue Department has ' 
allowed the appropriation from revenue of £10,000 
for deferred repairs 


rACIFin PHOSPHATE OO., LTD. 

Owing to lack of tonnage and the prohibition of 
shipments of pluKsphate from Ocean Island ami 
Nauru to neutral count ri(‘s, th(‘ company’s business 
has been seriously dislocated during the war. The 
Island of Nauru, whh'h contains tlie largest phos- 
phate deposit in the Pacific Oi*ean, is no longer a 
German posse.ssion, having pa.s.sed under British 
control. Shii)iuents to Euroix^ have not been 
possible during the j)ast year, ;iud trade to the 
Dominions and the Far East has becui very ro- 
sti’icted; hence the i»rolU has Ikmui smaller than 
In 1917. Half of tlie sum of £.40.000 placed to a 

War Contingency Reserve ” has bemi restored to 
the profit and loss account, and this sum, together 
with £20,400 brought forward and the net ]>rofit 
for the year of £44.882 (issued eapltal, £787.500). 
allows of a dividend for the year of 10 per cent, 
on the ordinary sliares, leaving £1.4,850 to bt* 
onrrlod forward. 

BRIMSDOWN LEAD CO., LTD. 

Many ditlleultios were encountered during 1018 
owing to eireurastanees arising out of the war, but 
since the conclusion of hostilities, tlie output of 
white lend and other lead products has materially 
increased, and at the pr(‘S(‘nt time the demand is 
very great. After allocating £1020 to dei>rcciation, 
there is a net i^rofil of £5598 wldcli <‘omparcs with 
£0118 in 1017 (Is.sued capital £1.40,925). 

The directors have put forvvai’d a scheim* of 
reconstruction wdiich slioidd place the eoinj^any on 
a dividend-pay ing h.asis in tin* near future. The 
preference sharehold^Ts an' asked to take one 7 per 
cent, non-cninniativc preference share of 10.<f. and 
two ordinary shares of 5s. each in exchange for one 
existing 7 i)cr cent, cuninlative i)reference slum' of 
15^. It is .Miith'ipatcd that the proposals will be 
adopted, a large majority of ])refereiice .slum*- 
holders liaving signified its assent. 

* W. .T. BUSH AND CO., LTD. 

The 22nd annual general mooting was bold in 
T/)ndon on .July 17. Mr. ,T. M. Bush, who i>re.sided, 
said that the recent Increa.se in the spirit duty up 
to a total of 51. V. fid. per proof gallon w411 put 
essence in.iiinfMeturers in this country in a niost 
dis{idv.‘intageous position as compared with their 
foreign comyjet itors. As soon ns fnught facllith^s 
are r(‘stored Th’ltlsh manufacturers are almost 
certain to find that mneh of their exyjort trade is 
lost, and the high prices are also likely to cause a 
smaller d(‘mand in the home market. Especially 
will this be the case In essences In which ethyl 
compounds are used, which have to lx* made with 
duty-paid spirits and on which no drawback is 


allowed. For example, ethyl acetate and ethyl 
butyrate sell in the United States at one-eighth the 
price they cost to manufacture in this country at 
the present rate of duty. Obviously, the remedy 
is to pay drawba(?k on these eomix)und8, and it is 
difficult to see the point of view of the Govern- 
ment in refusing so reasonable a request. This 
situation has btH*n ix)inled out to the Government 
by the Brilish Essence Mamifaeturers’ Association, 
and the suggestion i)nt forward that some differen- 
tiation of duty should be made betwxx^n spirit used 
for potable j)urposes and that used in other food 
industries. These represenlatious, however, have 
so far iKHUi ill vain. The whole of the company’s 
Investincnt s in Russia have Ihh^ii writ Ion off with- 
out drawing on the resi‘rve fund or reducing divi- 
dends. All other foreign branches and subsidiary 
eompauies have done well. The gross j)rofit for 
1018 is £271,278, and the net profit £(>5,905 (capital 
£250,000). The available balance amounts to 
£00,25S, of which £20,000 is put to reserve and 
£10,000 applied to writing down goodwill. The 
dividend on the ordinary shares is 20 per cent, for 
the year. 

EVANhS, SON, LESCHER, & WEBB, LTD. 

At an extraordinary general meeting held in 
Liverpool on .July Ifi, It wais unanimously resolved 
to increase the capital of the company to £750,000, 
by the is.sne of an additional £150,000 In ordinary 
siiaros. Tlie chairman, Mr. W. 1’. Evans, said the 
new' capital was required to increase mainifadiire 
and to develop the business at home and abroad. 
Iucrea.sed eapltal was also required in view of the 
enhanced value of the company's products. Trade 
had IxHUi developing satisfactorily of late, and for 
(he first four months of tlm current; year sales 
show'od an inerea.se of 20 i>er cent, in valim over 
the cornxsponding ix'ilod last y(*ar. The new' shares 
w'lll he i.ssuod in the autumn. 

FOR’rimA NITRATE. 

Sp(‘aking at tlie annual general nioeling held on 
.Inly 7, the ehairinaii, Mr. H. C. (Ebbs, said that 
tw'o of the coiniiany’s three oficinas were elossed 
down, hut at (lie third a new process for the treat- 
ment of low grade material wais being testi'd. This 
process w’ould undoubtedly lead to reduction in 
costs, and during May the experimental plant had 
(irofiiictHl 45,000 (luinlals at a cost of H.v. Id. p(‘r 
quintal f.o.b. ’Fhe net. earnings for 1018 ainouiiUHl 
to f5fi,40fi, or 2.4i jier cent, on the issued capital 
(£154,000), but in view of tin; adverse situallon only 
7.1 iier cent, had Ixaui ilcclnred, leaving £52,005 to lie 
c.UTled forw'ard. In 1017 there W'as a loss of £0028 
and no dividend was paid. The production of 
nitrate in 1918 ainountod to 1,207,788 quintals, of 
w'hicli about. 415,000 rcimiined unsold; total stex^ks 
in (’hile awaiting shipment amount to about 
1,. 500, 000 tons. Tlie quantity of exploitable nitrate, 
above 12 jier cent, grade, in the company's grounds 
was estimated at 9,500,000 quintals on December 51 
last. In addition there Is much material of lower 
grade, which, it is IiofKMi, but not proved, may be 
Worked at a i)rotit i>y tliii new process. 


ALIANZA NITRATE. 

The report for the year endi'd Deec^mber 1018 
shows a .satisfactory financial position. Tiie trading 
profit W'as £407, 215 and tlio output 2,010,798 quin- 
tals, equivalent to a ])rofit of about 4s. Id. per 
quintal, eoinpared with 2s. Id. in the previous 
year. The net ])rofit w'as £.4fi3,0fil. The dividend 
wms maintained at 40 per cent, fnn' of tax, and the 
carry-forward is more than doubled at £299,889 
(capital £500,000). Tliere Is a surplus of cash assets 
over liabilities of £422,755. as against £207,458 a 
year ago. Unsold stock amounts to 292,943 quintals, 
and production Is being restricted. 
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SANTA KITA NITRATE. | 

The gross trading profit, including interest, 
amounted to £12,881. in 1018, and the net profit i 
£8970, which with £1231 brought in allows of a i 
dividend of 5 per cent., leaving £5201 to be carried i 
forward. The oficina is closed down and mamifac- i 
ture will be suspended until the large stocks in the ; 
country have l>een materially reduced. Extraction ; 
of raw material is being continued. i 

New Capital Jssves.— O ilfields of England, Ltd. \ 
invites subscriptions for 170,000 ordinary shares of | 
£1 each at i»ar. The authorised capital Is £250,000 i 
and the main ob.leel of the company is to acqiiln' ; 
petroleum rights over oil-bearing lamls in England, , 
ami to bore for and T)rodnce oil on a commercial 
scale. A licence has been obtained from the Govern- | 
ment to bore on the Kelhain Estate, Nottingham- | 
shire, where, it is stated, oil has been struck at a ; 
depth of 2440 ft. The sinking of wells is now to be i 
undertaken, tlu' site of the lirst three of which has ; 
been siinctioned by the floverninent. 

Van den Berghs, Ll(\. invites offers for 1,000.000 | 
seven [ku’ cent. “ (3 ” cumulative preference shares i 
of £1 each at 21 .s. per share, thereby increasing the i 
caidt.al to £3,ti75,0tM). The new shares will rank In ■ 
front of the £02.5,000 ordinary shares which have i 
ieceive<l an avmage dividend of 22 per cent, during ; 
the past five years. 

British Window Glass Co., Ltd. lias been forme<i 
with a capital of £450,000 to ac(iulre certain secret 
proc-esses and Inventions of IM. E. Fourcault, of I 
Charleroi, Tlelgiiim. to erect works at Queen- ; 
borough. Kent, and to manufacture window glas.s. ; 
The share capital Is divided Into £400,000 eight per ' 
cent, cnrnnlatlve participating pref(‘rence shares of ' 
£1, and 1,000,000 ordinary shares of I n each. The i 
lireference shares were oO'ered for subscription at : 
par, and the issue was largely oversubscribed. ' 
Uora.r Consolidated , Ltd .---Vho capital of this ! 
comiiany has been increased from f2,.300,000 to | 
£2,900,000, by the creation of 000,000 new deferred i 
ordinary shares of £1 each, of which 2.50,000 are 1 
now otfered at, .37 .s\ CuL pei' slianc The net ])rofit ' 
for 1918 w'as £423,971 after payment of excess profits ' 
d ity, and the dividend on tin* d(‘f('rred ordinary . 
sl i'-es ^vas 15 percent. I 

i > lted Glass Bottle Manufacturers, -This j 

company has made an issue of 100,000 £1 ordinary ; 
shai’cs at 21.*?. and £75,000 lirst mortgage debenture ' 
stock at 95 per cent. 

Amalgamations, etc.-— The Manbre Saccharin(‘ j 
Co., Ltd., and the Sugar and Malt Products, I.td.. ' 
liave agreed to amalgamate' am! to establi.sh a new 
company, to be calk'd “Manbre Sug.ar and Mall. , 
Lid.,’’ wdth a c.apital of £400,000, to take over the 
assets and business of botli. 

The directors of the A.ssociated Portland Ce'menI 
Manufacturers (UMKl), Ltd., and of the British Port- i 
land Cement Manufacturers have agreml to the ; 
establishment e>f a s<‘heme of joint management i 
for the twa> companies wdiich will permit of .sub- 
stantial economk's Ix'ing effected. i 

The four English oil companies ' operating at | 
Baku, Russia the Baku Russian Petroleum (1909), 1 
Bibl Elbat (311 (lo., European Olltields (Corporation. 1 
and the Russian Petroleum Co. — have united their ! 
interests and formed a new company, the Baku 
Consolidated (3llfields, TJd., to acquire and exploit i 
oilfields in Baku and elsewhere. i 

An amalgamation has b('en effected lH*t,ween ! 
British Coalite, Ltd., Coalite, Ltd., and Low Tein- j 
Txu’atim^ Cnrboniwitlon, T^td. ; the new company 
will bear the title of the last-named, which will 
acquire a controlling Inten'st In the Barnsley 
Sniokele.sa Fuel Co. The new capital will be 
£ 1 , 200 , 000 . 


REVIEWS. 


Applied Optics. The Computation of Optical 
Systems, heino the “ Handhuou dek anqe- 
WANDTEN OpTIK ” OF A. SteINHEII, AND E. VOIT. 
Translated and edited by J. W. French. In 
two volumes. Vol. 1, py. xiii 170. Vol. 2, 
pp, 207. (London, Glasgov) and Bombay: 
Blackie and Son, Ltd. 1918 and 1919 respec- 
tively.) Price 12s. (Ul. net each volume 

The history of applied optics in Britain is the 
exact parallel of the mure familiar history of the 
dye industry In this country. The growth of optical 
science here may have In'en hindered by Newton’s 
e.spousal of the corpuscular theory of light, and his 
failure to realise an achromatic i-efracting system. 
P>(' tliat as it may, the foundations of applied optics 
were well and truly laid by Sir George Airy In 
paix'rs api)eariiig in the Tiansactions of the (jam- 
bridge Philosophical Society for 1S27, some 30 years 
before the ai)i)earance of the w’ork of von Seidel, 
to whose Avell-known eonditlons all well-<iesigned 
optical systems must eonfoim. Airy’s n'SuU.s were 
extended and simi)lifie(l by Cod<migtoii in hivS book, 
“ A Treatise on the Reflection and Refraction of 
Light,’’ apixNiring in 1829. The contributions of 
llerschcl ure#‘nsh rim'd in ttie Encycloi»a‘dia Metro- 
polltana along with many other treasures which 
have tliere been burked and forgotten. The 
.successful production by Schott and Abbe, subse- 
(piently to ISSl, of varieties of optical glass 
follow'ed upon I heir extension of the pioneering 
w'ork of V(‘ruoii llareourt and Stoki's carried out 
during the first half of the nineteenth century. 
(’zai)ski w'as of the opinion that success would 
have erowmed the efforts of tlie English investi- 
gators if they had had at their disposal the services 
t)f a sympathetic glass maker. It Is not without 
iulen'. t to note, as Cheshire has recently pointed 
out, that in 1881, Zeiss was ('utindy dependent upon 
Chance Bros, of Birmingham and Feil of Paris for 
his supplies of oi>tlcal glass. Dolloiul wats the first 
to achieve the. construction of an achromatic com- 
bination of lenses. In 1889 the first catalogue of 
.feiia glas.s<,‘s appt'arcd, and thereafter the optical 
trade passed more and more into the hands of 
Germany. The ojdical fortune bequeathed us has 
not been utilised to our advantage*, and belated 
atb'uipts are now' being made to recover our goixily 
Iieritage. 

The book under n'view embodies the trigono- 
metrical method developed by von J^eidel for the 
rigid eompntation of optical systems. The formuhe 
hiive been employed for this purposes in the work- 
shops of C. A. Steinhell and Sons for at least 30 
years. The presentation of optical theory Is con- 
deiLsed ami dtx's not eoiiform with the traditional 
teaching of most English lexl-lxM^ks wiu're the 
subject is develoix'd algebraically. The algebraic 
method is W'cll ex]X)unded in Dennis Taylor’s 
“ System of Applied Optics,” 1009, and a cursory 
examination of the formuhe developed in the two 
modes of presentation leaves the reviewer un- 
decided as to wliich .system facilitates computation 
the more. Efficiency In the application of the 
trigonometrical method can only be achieved by 
bringing the teaching of optics in our schools and 
colleges into line with that method. Otherwise 
optical firms would be well advi.sed to develop the 
algebraic method. 

The w'ork api>ears to bo a translation of the 
original treatise of 1890. Some 12 pages of Vol. 1 
are devoted to the discussion of symbols and sign 
convention. The recent pa{)or shortage is not 
reflected In the fact that this disemssion is repeated 
verbatim in Vol. 2 together with considerable other 
matter from Vol. 1. No attempt has been made to 
bring the signs and symbols employed into con- 
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formlty with English practice. Thus (Vol. 1, p. 10) 
“ 0? is measured upwards and the value of y is 
measured towards the side.” Again (Vol. 1, p. 11) 
▼ denotes “ the angle which etc,” and Is not used 
to represent the constant ^M41 .... The meaning 
of succeeding sentences (Vol. 1, p. 12) “A radius 
vector is always positive. Radii of curvature may 
be positive or negative” is a 111 fie obscure. The 
sign convenllon enables one to vvrile apparently 

(Vol. 2, p. 27) i=l--*-or ^ = ^ \ imiiffoiontly. 

J V 11 / 11 V 

Any advantage aeeruiiig from the use of coloured 
optical diagrams is iargely discounted by the fact 
that ” it has not been found practicable to make 
the colours in all cases eorrespond with the colours 
of i)articular rays of light.” There is no apparent 
need for a colon r(‘d illustration of a spectroscope 
of fairly old CJerman design. Tlie chapter on the 
determination of refractive Indexes sufl’ers from 
the defect intierent to a translation of a fairly old 
work — it is not up to da it*. Mercury and even 
cadmium lami)s are now commonly employed us 
sources of spectroscope illumination in optical 
works. Such adverse ojitleisms as have been 
advanml do not detract, from the value of the main | 
purpose of the w’ork—to facilitate optical oomputa- ! 
tlon. This purpose the work will undoubtedly ! 
fulfil for some time. Tii the meantime^ there is still 1 
place for a native work dealing witli the ciirrerd i 
practice of optical measurement, and in addition | 
the trigonometrical compulation of optical systems i 
— if the algebraic method has lK*(*n t ried and found 
wanting. J. S. G. Thomas. , 


however to be attributed to a misleading stateihent 
made on the diagram which has been borrowed 
from another book. The proof reading has been 
very carefully done and the only misprint of any 
consequence which has been noticed Is on page 138, 
line 1) from bottom, where gadolinium should be 
substituted for terbium. 

Like other volumes of the scries the book Is well 
printed. H. Bassett. 


PUBLICATIONS RECEIVED. 

Volumetric Analysis. For dents of I^nnna- 
ccutical and General Chemistry. By (k II. 
Hampshire. Becond Edition. Pp. 127. 
(London: J. and A. Churehill. 11)10.) 5«. 

Rapport sur le Commerce et l’ Industrie de la 
Suisse e\ 1017. Pp. 47(;. (Zurich: UVnion du 
Commerce et de I’lndustrie.) 

Etude de^T'Organisation de i.a Production Fran- 

CAISE APRKS L.\ GCEKRE. MeTALLURGIE. CON- 
STRUCTIONS Mw^ANK^UES et Mif.TALLIQUES. La 

Biddrurgie: Produits ordinaircs. By M. G. 
Carlioz. Pp. 112. (I*aris: Revue de MiHat- 
lurgie. December 1017.) La HidCrurgie: Pro- 
duits de la AhHallurgie du Ver. By M. G. 
Charpy. Pp. 42. (Paris: Revue de Mdialhir- 
gie. March 1018.) 

M£motre sur le Traitement Tiiermique des Ohlis 
(AppUeaiion de la mCthode Taglor). By L. 
Guillet. Pp. 154. (Paris: Revue de MCtal- 
lurgie. January 1010.) 


The Me'Fal.s of the Rare Earths. By .1. F. Spencer. 
Monographs on Inorganic and Physical 
Chemistry. fVith diagrams. Pp. x + 279. 
(Jjondon: Longmans, Green and Co. 1919.) 

' Price 12.sf. (id. net. 

The book commences Avith an intc'iesliiig historical 
summary of the discovery of the various members 
of the rare earths, wldch is followed by an account 
of their occurrence in nature. Ciiapter III glA^es a 
useful general account of the various methods 
which are emiiloyed for separating the rare earths, 
whilst the methods of coni rolling the separations 
are described in the succ(‘eding chapter. Three 
long chapters deal with the prei)arati()n and pro- 
perties of the eomixmnds formed by members of the 
cerium group of earths, by members of the ytbliim 
group and by tlioriuin, and these chapters contain 
various physical data, so far as flan’ are availabks 
of the metals and compounds. Atomic weight 
determinations, I he position of I lie ran* earlli 
elements in tlie I’eriodic System and uses of Mie 
rare earths are dealt with In other chapters. The 
eonslderation of thorium along wilh the rare eartlis 
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in the narrower sense Is eminently justifiable and i 
expedient. The whole treatment of the subject Is ! 
logical and thorough and th(* book gives a very i 
readable account of a difficult brancli of inorganic ' 
chemistry. It can be strongly recommended to all ' 
Interested in the rare earths. Roferenc'e, name and ' 


subject indexes, which seiun to have lieen carefully 
compiled, greatly add to the value of the book. 


The various compounds of the rare earth metals 
which have been singled out for detailed description 
have been selected judiciously, though it would have 
been Interesting If some Inforuiation had been given 
as to the reliance that can he placed on the formiilm 
attributed t^ many of the compounds. 

aft" "restoiVd errors, though 

^ oonir \ " tiiMf '^y istated that the pentahydrate 

contact with solu- 
cerous ^ whereas the solubility 

diagram both show that It Is 
friy tetra hydrate over the 
temiierature. ITiis error is 


Bulletin of the Ruurer Growers’ Association 
(Incorporated). Vol. 1. Vo. 1. July 1010. 
Pp. 55, (Registered Office: 3S, Easlcheap, 
Ijondon, E.C. 3.) 

Annual Rfj’ort on the Mineral Production of 
Canada during the (Jalendar Year 1917. (De- 
partment of Mines, Canada.) Pp. 258. 

(Ottawa : J. de Labnx/uerie Tachd 1010.) 
Publications of the TJnitf!d Statcs Bureau of 
Mines. Department of the Jnteiuor. (Wash- 
ington: Government Printing Office. lOlS.) 
Mining and Millinc; of Lead and Zinc; Ores 
IN THE Missoi ri-Kansas-Oklahoma Zinc; 
Dtstriot. By (\ A. Wright. Bulletin 151. 
Pp. i;m. 

Extinguishing and Preventing Oil and Gas 
Fires. By C. P. Bowie. Bulletin 170. Pp. 50. 
Methods of IShuiting off Water in Oil and 
Gas Wells. By F. B. Tough. Bulletin 1C»3. 
Pp. 122. 

Innovations in the Metali.urgy of Lead. By 
1). A. Lyon and O. R. RalsIhin. Bulletin 
157. Pp. 170. 

Notes on the Black Sand Deposits of Southern 
Oregon and Northern California. By R. R. 

IIORNOR. 

Cemrai, Station Heating (Its E<;onomio 
Features with Reference to Community 
Service). By J. C. White. Tech nival Paper 
101 . 

Eighth Annual Report by the Director of 
the Bureau of Mines to the Secretary of 
THE Interior for the Fis(?ai, Yk\u ended 
June 30, lOlS. Pp. 124. 

Publications of the Unitir) States Geological 
Survey. Department of the Intcrior. (Wash- 
ington: Government Printing Office. 1019.) 
Sand-Lime Brick is lois. By J. Middleton. 

Gems and Precious Stones in 1918. By W. T.- 
SOHALLEB, 
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SOME CHEMICAL PLANTS IN THE 
COLOGNE AREA. 

Pakt II. 


DY A. J. ALLMAND AND E, B. WILLIAMS. 

Ki.ektrometallukgiscue Webke, IIobkem. 

This factory is situated a Uiyi miles west of 
Cologne iji the “ braimkohle ” district and adjoin- 
ing the large “ Fortuna ” generating station, from 
which it draws its power. It manufactures 
aluminium and zinc, using about 8ij()0 — 1)500 k.w. 
for llie former and 2500 k.w. for the latter when 
working at full pressure. This includes expendi- 
ture on lighting and mechanical power. A total of 
up to 550 workpeople can be employed. The manu^ 
facture of zinc commenced in Sei)tember li/15, and 
the production of aluminium has been taken up 
since the beginning of the war. 

Alum whim Plant. 

Three-phase 25,000-volt current from Fortuna was 
stepiKHl down in a rotary converter station lo 
200-volt direct currimt. This was led to the fur- 
nace room, containing 7S cells in three parallel rows 
of 20 each, d'hese cells were of steel i)late^ rein- 
forced by channel irons outside and ahuig the bottom 
and about 8 ft. x 4,1 ft. x 2^ ft. dwp. A casting 
through the ba.se made coutact bctweim the carbon 
lining and the cathode electrical contact. The 
lining consisted of a mixture of tine coke and pitch, 
rammed into the steel shell, the whole Ixdng subse- 
<iuently baked in oIMlred brick ovens. The dinam- 
slons of the furnace Inside the lining were about 
0 ft. X 5 ft. ami 0 in. d(‘ep at the sides. The l)ottom 
of the lining slopi'd towards the centre, forming a 
well wlu*i’(‘ the molten aluminium collected. A cast- 
iron form was u.s<>d when lining the cell to ensure* 
its right dimensions. j 

Above* the furnace* ran two copper bus-bars, sup- 
port (‘d on wooden posts and each carrying four 
auoo<‘s. M^he latter were about 2 ft. long ami 1 ft. 

X 1 tc in cross-s(‘Ct ion, and were furnlslasl at the 
top with a cast-iron plug. A ilat copiier bar bolted 
into tills made eonnexion with the bus-bar, and a 
thumb-sereweel clamp permitted easy lateral or 
vertical adjustm<‘ut. The batli a])ix‘ared to lx* of 
normal composition, and was worked in the usual 
way, the solidl(ie‘eI crust on the top lu'ing oceaslon- 
ally broken and the luit aliiinlna resting ou it 
pushed down and stlrr<‘d in. Every 24 hours, one 
of the anodes in the centre was removed and the 
metal which Iiad eolleet(*d in the enicible ladled 
out by an iron spoon and cast In iron moulds. It 
was subseipiently r('inclt<'d to fi*oc it from Inclusions 
of the bath. 

The current per cell Is 14,000 Id.OOO aniiH'*rt*s — 
nf)rinally 14,500. The voltage, read by separate 
motors on each cell, vari(‘s Ix'tween 0-5 and 7*5 
volts. Each furnact* therefore absorbs 100 — 110 
k.w. Tin* iiroductlon of metal was stated to he 
70—00 kilo. [K'r furnace per 24 hours. An output 
of 80 kilo, (using 14,500 amps, and 7 volts) corre- 
sponds to 50-5 k.w.-hrs. per kilo, of metal and to n 
current efflcieiicy of G8 i>er cent. The averagt* 
efficiency may, however, well exceiHl Mils tigure, ns 
it was stated that 1200 tons of metal had Imh*!! 
pnxlueed during the last six months of 1018, 
oorrespondlng to at least 84 kilo, iwr furnace day. 

The anodes, obtained from Rauxel (Westphalia), 
Planla (Ratibor, Silesia), Oonrady (NUrnberg) and 
Siemens (Rerlln-LIchtenberg) burnt very evenly 
and squarely at the ends. On an average they 
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lasted two days, and if otgood quality four to five 
days. If of bad quality they cracked and fell to 
pieces in an hour or two. The cell lining had a 
somewhat indefinite life, but normally did not need 
renewal more than once a year. 

7jino Plant. 

In this plant zinc is obtained electro-thermally 
from a ciude zinc oxide by reduction with coke, 
d'iie ore used comes from the llarz, Ludwigshafen, 
etc., and contains about 70 per cent, zinc wltli small 
quantities of lead, coiipcr, silver, iiiitimoiiy and 
cadmium. It is first mixed, slightly damp, with 
liriely divided coke, and preheated to a dull red 
heat in a r(‘volvlng roast iug furnace (Rruchner tyiie) 
by means of an oil and tar jet burner. 'J'liis opera- 
tion was said lo take 8 -10 hours. The charge, 
weighing about 5 -5i tons, and consisting of 70 per 
cent, ore and 50 per cc'nt. coke, is then transferred 
to the electric furnace, hot from a previous opera- 
tion, arid smelted, this process taking anything 
from 24—5(5 hours. The zinc dislMs off, and is for 
the most jiart condensed and Lapsed as liquid, the 
remainder b<*ing burnt to zinc* white. 

The eloctric furnaces consisted of steel cylinders, 
15 ft. in lengtli and 15 ft. in diameter, mounted ou 
trunnions, and rotated on a horizontal axis by 
means of a g(*ar and pinion. The shell was lined 
throughout by 18 in. of refractory chamotte 
material. Three ciiarglug doors were dlsposeil 
symmetrieally round tlie middle of the casing. 
Througli each end of I lie latter pas.scd four sets of 
(‘lectrodes, and cop]>er rings and brushes made It 
possible Lo supply current in all positions of the 
furnace. The eledrodes were of amori)ltoua carbon 
rod about 5 in. in diameter and 3 ft. long. From 
statements made, it would apjiear that they simply 
carry current to the charge, which is sufficiently 
conducting to allow the lieatlng currents to pass 
through it (high iiroportlou of coke, preheating). 

Three-phase* current is emi>loyed, and with a 
current of 2tK)0' 5000 amps., a voltage of 1(50 — 170 
volts and a power factor of 0*8, eacli furnace con- 
sumes about 500 — (500 k.w. The exact hgures, as 
also the time taken for the oompk'te process, depend 
very much ou Iht* nature of the* ore, skill of the 
workmen, etc. 

Tlie condenser, which abutted dlri'Ctly on to the 
furnace, consisted of a briek-llned cylinder, also 
capable of rotation on a horizontal axis. The end 
of the furnace was pierced by thn*e holes about 
8 ill. ill diameter, placed symmetrically about 18 in. 
from (lie axis of the cylinder. To tliest* corre- 
sponded Miree holes In the condenser, and the zinc 
vapours passed directly Mirough and for the most 
part condensed to liquid. Uneondensed vapours 
w('re burnt at the open end of the condenser, and 
passed inlo a stack, along a scries of cooling flues 
and so to bag fllters, connected with a suction fan. 
The metallic zinc was tapped off overy 5^—0 hours, 
and run into iron moulds. 

The total zinc recovery, as stated to us, was low 
-^-only 75 — 77 iier cent. Of this a cvrtain amount Is 
colhxffed as zinc white (80 per cent, zinc), each 
cliargo giving about 150 kilo, of Mils jirodnct. The 
metal itself Is 08 i>cr cent, pure, the chief impurity 
Ixdiig lead. The slags from a single ojieratlon 
weigh at least 1(500—1700 kilo., and consist very 
largely of coke*. At no Mine art* they molb'ii. 

The plant when sixm contained two preheaters 
and five elecdric furnaces. Four of the latter are 
constantly In aoMon when working under full 
]ires8ure, under which conditions a total of 300 tons 
of coke (for all purposes) and 10 lon.s of electrodes 
were stated to be required per month. Three 
hundred tons of zinc was made during the last 
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half of 1918. Practically no work was done In 
November and December. 

A.G. rxin Stickstokkdungkr, Knapsack. 

This factory, which commenced w’ork in 1900, 
adjoins the “ braunkohlc ” deposits, a few miles 
S.W, of Cologne. It generates Its own power, and 
makes calcium carbide and cyanamid(*. For a time 
during the war, ammonia was manufactured and 
sent to Tx'verkusen (sih‘ Pari I), but lids was dis- 
continued later. The number of hand.s normally 
employed before I lie war was 2000. 

Calcium Carhklc. 

The power plant consists of oiu‘ turbogenerator 
of l.jOO k.w., two of oOOO k.w., and five of n,2o0 k.w. 
Tile last named generate tliree-phase current at 
0000 volts, stepixHi down to ItiO volts for (he fur- 
naces. One of these machines is kept, as a stand-by 
when working at full ])ressure. Tliere are seven 
furnaces of f\ill capacity, HOOO' (5000 k.w., which 
can produce 200 tons of carl)ide [mu- 21 hours. Whim 
visited two of the large generators were in use, 
giving 22,000 k.w. Of this fpmntity, 2000 k.w. was 
eonsumed for lighting and iiu'clianical pow(T. The 
balaiKH' of ;10,00() k.w. was feeding four furnac(‘S, 
which were turning out about 100 tons of carbide 
In the 21 hours. 

The carbide furnace's consisted of sttad plate shells 
about 20 ft. X 11 ft. X 10 ft. deei>, and were lined 
with 18 in. of tiiTbrlck. It was stated that a carb<m 
concrete crucible was rammed in on top of this 
lining up to the tap-holes. Tliis would corresi>ond 
to a minimum thickne.ss of about 2 ft. There were 
three tap-holes, one under each electrode, with 
opcuilngs in the shell of about 2 ft. (5 in. by 4 ft. 

The electrodes, which were in line and about 8 ft. 
apart from <H*ntre to cirntn', were of amorphous 
carlK>u (Siemens, Berlin-Llclitenl)erg, and a local 
factory), and built up of two sectious 20 x 20 in. 
with one sect ion 20 x 10 in. betwenm them, giving 
a total cross-section of 50 x 20 in. Their length 
was 7 ft. 0 in. to 8 ft. There was no covering of 
any kind to prevent oxidation. The U-stiaped 
water-cooled boss of the electrode head was recessed 
about 10 in. into tlie carbons, which were supported 
by bolts passing tlirough the carbon shoulders into 
this boss. The hitter extended over the whole of 
the top of the elediodes in the shape of an 8 in.- 
thick water-cook‘d flange. Flange, boss, and tlie 
actual electrical contact head w(‘re watcr-coolod by 
separate systems, employing flexible metal host'. 
Groups of flexible copper nibles carried the power 
to the ek*ctrodt‘s, which wi'H' susjK'nded by chains 
passing over large sheaves down to the hoists st^t 
on the charging floor 30 ft. from the furnace. The 
hoists were worm-geared and engaged with a 
common non-rcvcising motor-shaft by hand levers 
and frictlon-cluieh bevel-gears, thus allowing Inde- 
jK'ndent or simultaneous adjustment of the elec- 
trodes by a single motor. A meter board was set 
in front of the lujists. There was no simple means 
provided of lateral adjustment of the electrodes, 
(hough susjK'nslons and power and water connexions 
W'ould have i)ermltted it. Electrodes were changed 
on the charging floor, 45— (50 minutes b<'ing required. 

Four oiK'nings In the back wall of the furnace 
were connected to a main exhauster flue, and by 
the use of curtain walls and an artlflclal draught, 
dus( and smoke were reduced to a minimum. The 
charge consisted of lime and a very hard gas coke 
in approximately equal profKjrtions. The lime 
passed through a 4 in. ring. It appeared to contain 
much small material. The dally requirements w'ere 
stated to l>e 2(50 tons working at full pressure. The 
coke varied from 1 to 3 in. In diameter. Maximum 
dally rtiquii'ements were said ti) Ije 385 tons. Lime 
and anthracite were piesent on the charging floor, 
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to correct the grade of the carbide or the operation 
of the furnace. 

Under normal operating conditions, the charge 
seemed to I>e 3—4 ft. below the feed floor, with the 
electrodes immersed to a depth of about 1 ft. No 
attempt was made to close In the top and the fur- 
naces npiH^arod to be in a j>erpetual state of 
“boiling down.” It was said that there wore no 
diflicuKies due to “ bottoms building up,” which 
seems very probable. TIk' furnaws apix'ared to run 
with “ flat tops.” Wooden pokers were used for 
loos(*iiing the charge. 

Klcctrodes were red-hot lialf-way up after service 
for a few hours. Ilalf-coiisiimed electrodes were 
red-hot up to the head. Neverttieless the different 
carbons of the built-up electrode burnt away very 
evenly. "I'Ik^ electrod*' consumption was given as 
live kilo, per ton of cai bide, a somewhat high figure. 
The power factor was given as 0-85— 0*9. With a 
furnac*e power consumption of 5000 k.w. at lOO 
volts, this works out at a current of about 20,000 
amps, ixr phase and an electrode current density of 
20 amj>s. p('r sq. in. 

Tile I'urnaoe was cornplelt'ly tapijed every 2i 
hours, f.f'. one tap-hole ('very 45 minutes. An 
ordinary typ(‘ of arc tapper, titled with a 4 ft. x 
4 in. X 4 in. amorphous carbon electrode, was 
susiH'ndi'd before ('ach tap-liole. Tiie carbide flowed 
into semi-cyllndrical cast-iron chills over an aii- 
cooU'd lip of cast iron, ])rotected by a coating of 
solid carbide. It was slated that 1 kilo. i)roduced 
270 litres of ju'etylcmc'. If tills w<*re an N.T.P. 
figuiv, it would correspond to a 77 per (vnt. carbide. 

Clfanamidc. 

The carlildo from the furnaevs was cooled, 
crushed in jaw crushers, ground in tuiuilar bar 
mills and conveyi'd to tliij nitrification plant. The 
nitrogen was furnislu'd i»y a Linde licpild air 
installation. 

Tlie ovi'iis consistt'd of hoi'lzonlal cast-iron 
cylindi'Fs alsMit 150 x (5 ft., enclosi'd for half thc'ir 
leiigtli in a bri('k sc'tting. A track throughout the 
length of the ovens was used for the passage of the 
loaded cars of carbide. Gas, air and nitrogen portt^ 
were provided in tlie lower portion of the ovens at 
the end in the brick setting. The ends of the 
cylinders were closed by gas-tight, cast-iron di^iors. 

Carbide was jflaced in hxisely made siieet-iron 
b(>X(‘s 30 X 20 X 33 in., liru'd witli newspaper. 
Four(e<‘n boxes were idled on each truck and the 
loaded trucks were pushed into (lie ovens by means 
of a uK'chanical pusher. Twi'iily-elglit such trucks 
were put into each oven. Tlie oven Ix'ing tilled, t he 
doors were closed and gas flames started. When 
the carbide liad readied a Buflicleiitly high tempera- 
ture Uh' gas supply was cut off and the nitrogen 
admitted. Absoi'iition lakes placv Immediately and 
tlie temiierature of the carbide rises very rapidly. 
The complete cycle of heating and nitrifying 
occnfdes ^ hours. Tiie nitrogi'ii mains were not 
arranged for the merles flow of gas. 

Wlien nitrification was completed the ovens were 
opened and (he tinlslu'd trucks w(*r(' pushed out on 
to cooling tracks as the fresh charges of carbide 
were pushed Into the oven. The blocks of hard 
crude “ lime nitrogen” after (Yiollng were broken, 
crushed and ground. The nitrogen content was 
said to average 20 tier cent. Tlie method of pre- 
liminary Iiealing causi'd a loss of carbide due to 
oxidation, but the coating of lime resulting was 
removed before crusbing and finishing th(^ 
eyanamlde. 


In corniiK'ntlng on the deartli of nitrogenous fer- 
tilisers In Germany, Prof. Neiibau(*r estimates the 
present requirements at 3(50,000 metric tons of com- 
bined nitrogen pc*r annum. About 100,000 tons, 
yearly was available during the war. 
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SOME CHEMICAL PLANTS IN THE 
COLOGNE AREA. 

Pakt II. 


DY A. J. ALLMAND AND E, B. WILLIAMS. 

Ki.ektrometallukgiscue Webke, IIobkem. 

This factory is situated a Uiyi miles west of 
Cologne iji the “ braimkohle ” district and adjoin- 
ing the large “ Fortuna ” generating station, from 
which it draws its power. It manufactures 
aluminium and zinc, using about 8ij()0 — 1)500 k.w. 
for llie former and 2500 k.w. for the latter when 
working at full pressure. This includes expendi- 
ture on lighting and mechanical power. A total of 
up to 550 workpeople can be employed. The manu^ 
facture of zinc commenced in Sei)tember li/15, and 
the production of aluminium has been taken up 
since the beginning of the war. 

Alum whim Plant. 

Three-phase 25,000-volt current from Fortuna was 
stepiKHl down in a rotary converter station lo 
200-volt direct currimt. This was led to the fur- 
nace room, containing 7S cells in three parallel rows 
of 20 each, d'hese cells were of steel i)late^ rein- 
forced by channel irons outside and ahuig the bottom 
and about 8 ft. x 4,1 ft. x 2^ ft. dwp. A casting 
through the ba.se made coutact bctweim the carbon 
lining and the cathode electrical contact. The 
lining consisted of a mixture of tine coke and pitch, 
rammed into the steel shell, the whole Ixdng subse- 
<iuently baked in oIMlred brick ovens. The dinam- 
slons of the furnace Inside the lining were about 
0 ft. X 5 ft. ami 0 in. d(‘ep at the sides. The l)ottom 
of the lining slopi'd towards the centre, forming a 
well wlu*i’(‘ the molten aluminium collected. A cast- 
iron form was u.s<>d when lining the cell to ensure* 
its right dimensions. j 

Above* the furnace* ran two copper bus-bars, sup- 
port (‘d on wooden posts and each carrying four 
auoo<‘s. M^he latter were about 2 ft. long ami 1 ft. 

X 1 tc in cross-s(‘Ct ion, and were furnlslasl at the 
top with a cast-iron plug. A ilat copiier bar bolted 
into tills made eonnexion with the bus-bar, and a 
thumb-sereweel clamp permitted easy lateral or 
vertical adjustm<‘ut. The batli a])ix‘ared to lx* of 
normal composition, and was worked in the usual 
way, the solidl(ie‘eI crust on the top lu'ing oceaslon- 
ally broken and the luit aliiinlna resting ou it 
pushed down and stlrr<‘d in. Every 24 hours, one 
of the anodes in the centre was removed and the 
metal which Iiad eolleet(*d in the enicible ladled 
out by an iron spoon and cast In iron moulds. It 
was subseipiently r('inclt<'d to fi*oc it from Inclusions 
of the bath. 

The current per cell Is 14,000 Id.OOO aniiH'*rt*s — 
nf)rinally 14,500. The voltage, read by separate 
motors on each cell, vari(‘s Ix'tween 0-5 and 7*5 
volts. Each furnact* therefore absorbs 100 — 110 
k.w. Tin* iiroductlon of metal was stated to he 
70—00 kilo. [K'r furnace per 24 hours. An output 
of 80 kilo, (using 14,500 amps, and 7 volts) corre- 
sponds to 50-5 k.w.-hrs. per kilo, of metal and to n 
current efflcieiicy of G8 i>er cent. The averagt* 
efficiency may, however, well exceiHl Mils tigure, ns 
it was stated that 1200 tons of metal had Imh*!! 
pnxlueed during the last six months of 1018, 
oorrespondlng to at least 84 kilo, iwr furnace day. 

The anodes, obtained from Rauxel (Westphalia), 
Planla (Ratibor, Silesia), Oonrady (NUrnberg) and 
Siemens (Rerlln-LIchtenberg) burnt very evenly 
and squarely at the ends. On an average they 
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lasted two days, and if otgood quality four to five 
days. If of bad quality they cracked and fell to 
pieces in an hour or two. The cell lining had a 
somewhat indefinite life, but normally did not need 
renewal more than once a year. 

7jino Plant. 

In this plant zinc is obtained electro-thermally 
from a ciude zinc oxide by reduction with coke, 
d'iie ore used comes from the llarz, Ludwigshafen, 
etc., and contains about 70 per cent, zinc wltli small 
quantities of lead, coiipcr, silver, iiiitimoiiy and 
cadmium. It is first mixed, slightly damp, with 
liriely divided coke, and preheated to a dull red 
heat in a r(‘volvlng roast iug furnace (Rruchner tyiie) 
by means of an oil and tar jet burner. 'J'liis opera- 
tion was said lo take 8 -10 hours. The charge, 
weighing about 5 -5i tons, and consisting of 70 per 
cent, ore and 50 per cc'nt. coke, is then transferred 
to the electric furnace, hot from a previous opera- 
tion, arid smelted, this process taking anything 
from 24—5(5 hours. The zinc dislMs off, and is for 
the most jiart condensed and Lapsed as liquid, the 
remainder b<*ing burnt to zinc* white. 

The eloctric furnaces consisted of steel cylinders, 
15 ft. in lengtli and 15 ft. in diameter, mounted ou 
trunnions, and rotated on a horizontal axis by 
means of a g(*ar and pinion. The shell was lined 
throughout by 18 in. of refractory chamotte 
material. Three ciiarglug doors were dlsposeil 
symmetrieally round tlie middle of the casing. 
Througli each end of I lie latter pas.scd four sets of 
(‘lectrodes, and cop]>er rings and brushes made It 
possible Lo supply current in all positions of the 
furnace. The eledrodes were of amori)ltoua carbon 
rod about 5 in. in diameter and 3 ft. long. From 
statements made, it would apjiear that they simply 
carry current to the charge, which is sufficiently 
conducting to allow the lieatlng currents to pass 
through it (high iiroportlou of coke, preheating). 

Three-phase* current is emi>loyed, and with a 
current of 2tK)0' 5000 amps., a voltage of 1(50 — 170 
volts and a power factor of 0*8, eacli furnace con- 
sumes about 500 — (500 k.w. The exact hgures, as 
also the time taken for the oompk'te process, depend 
very much ou Iht* nature of the* ore, skill of the 
workmen, etc. 

Tlie condenser, which abutted dlri'Ctly on to the 
furnace, consisted of a briek-llned cylinder, also 
capable of rotation on a horizontal axis. The end 
of the furnace was pierced by thn*e holes about 
8 ill. ill diameter, placed symmetrically about 18 in. 
from (lie axis of the cylinder. To tliest* corre- 
sponded Miree holes In the condenser, and the zinc 
vapours passed directly Mirough and for the most 
part condensed to liquid. Uneondensed vapours 
w('re burnt at the open end of the condenser, and 
passed inlo a stack, along a scries of cooling flues 
and so to bag fllters, connected with a suction fan. 
The metallic zinc was tapped off overy 5^—0 hours, 
and run into iron moulds. 

The total zinc recovery, as stated to us, was low 
-^-only 75 — 77 iier cent. Of this a cvrtain amount Is 
colhxffed as zinc white (80 per cent, zinc), each 
cliargo giving about 150 kilo, of Mils jirodnct. The 
metal itself Is 08 i>cr cent, pure, the chief impurity 
Ixdiig lead. The slags from a single ojieratlon 
weigh at least 1(500—1700 kilo., and consist very 
largely of coke*. At no Mine art* they molb'ii. 

The plant when sixm contained two preheaters 
and five elecdric furnaces. Four of the latter are 
constantly In aoMon when working under full 
]ires8ure, under which conditions a total of 300 tons 
of coke (for all purposes) and 10 lon.s of electrodes 
were stated to be required per month. Three 
hundred tons of zinc was made during the last 
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tain about 44 per cent, of oil. Arachis (groundnut) 
oil Is grown chiefly in Madras, Bonibay and Burma. 
India is the main source of the world’s supply of 
castor oil; this oil Is converted into “Turkey red 
oil ” by means of sulphuric add, an industry dei)en- 
"dent on the i>rice of the acid. Cownut oil Is pro- 
duced mainly on the West Coast; tlie exjM)rt of 
mowhra ht\8 hittvrly greatly diwinished. There 
are numerous other oils, trade in which might be 
develoj)ed. 

ExiTorts during recent years have In^en : — 


oUl village Bites In Bihar and the 
Indian potash Is nnllkely to compete with that from 
other sources. The manufacture of zinc salts In 
India could be developed. The manufacture of 
aluminium sulphate and alums from pyritic shale 
has long been an Indian Industry. Alum cake Is 
also made from bauxite. Considerable Quantities 
of nhunlniuiu sulphate and alum are imported, 
LItliarge and red lead ai-e made on a considerable 
scale, and the manufacture of white lead is likely 
to be started. Dei>osits of chrome iron ore in 


— 

1 Oil Sfodfl 

1 Oile 

Oil tjakes 

Year 

Quantity 

T<»ns 

Value 

.e 

Quantity 

(iallon.s 

Value 

£ 

Quantity 

Tons 

Value 

£ 

1912- 13 ... 

1913- 14 ... 

1914- 15 ... 

1915- HI ... 

191(»-17 ... 

1917-18 ... 

1.217,989 
1,572,792 
94fi.727 
at 1,983 
919,853 
431,737 

15,022,009 

17,000.385 

9.009,897 

0.582,017 

10,772.018 

5,052,002 

21,489.692 

2.5,991,315 

30.245,651 

33.081.357 

30,904,841 

26,755,053 

571,945 

657,085 

701,357 

812,571 

1,007.151 

1,326,441 

161,785 

175,313 

136,932 

150,286 

124,996 

86,159 

821,387 

920.249 

709,219 

757,501 

660,697 

471,665 


Alkaloid.s.— On account of its variety of climates, 
India Is suitable for tlie extended cultivation of 
alkaloidal i)lan(s. Tlie luoduclion of cincliona and 
opium products has been undertaken by (lovern- 
ment. Supply, however, is une<iiial l<» demand, and 
In 1017 — IS, tons of quinine aial Its salts, worth 
£106, ()00, was imported. Morpldne is now Ixdng 
manufactured .at the Opium Factory, Oliazipur. 
Hitherto seeds of Sfrychnos uux vomica have Ikhmi 
e.xported : now the extraction of stryehnine and 
brucine is Ixdng attempted. Tlie exjiort of mix 
vomica In 1917 — 18 amounted to ltM>2 tons, worth 
£2ri.:{29. It is ])roiK)sed to form a Drugs Manu- 
facturing Committee to stimulate the cultivation of 
alkaloids in India. 

Xatitnd India is very rich in natural 

dyes, of which the following aiT‘ exported : Indigo, 
cutch. safflower, tunuorie, annatto, red sandalwood. 
Heavier crops of Indigo are being obtaliual by the 
use of Tihosrihatlc manun‘s; tlie following figures 
show that the cultivation of this dye has eonslder- 
ahly increased during the war (see this .1., 1919, 
119k) 

ladigo. 


Year 

Aeroagf' 

Exports 

Tons 

Vuluo 

1912-13 .. 

227,010 

593 

1 46,75.5 

1913 14 .. 

169,221 

54 7 

]4I,!>38 

1914-15 

14.5,792 

.8.57 1 

599,691 

1915-16 

3.51,26.5 

2096 

1,38,5,795 

1916-17 

1 770.000 

1677 

1,382,9:4 

1917 18 

1 710.600 

1450 

j 9.57,985 


Disinfectants and Aatiseidics- 'Much hleaeliiiig 
j>ovvder is imports,! inlo India for sterilising ami 
bleaching purjioses, the iigures for 1917 18 
being: Bleaching powder, l.llO tons, worth f;")!,."),';!; 
ble-iiehing materials, 5012 tons, worth fl.';9,.‘’.t>S. 
Other disinfectants imiK)rt(*d In 1917-lS amounted tn 
1571 tons, worlli £07,115. Small f|ua til Hies of <'ar- 
bollc acid disinfeclants have Ixhui made in India 
since the outbreak of war. 

-Altliougli e.ssentially an agrlcnllural 
country, India uses few f(*rtilisers. Bones are ex- 
ported from India in steadily diminishing quanti- 
ties. Thus in 1914-15 0;],975 tons, worth £:n9,55:i, 
and In 1917—18 20,079 tons, worth £102,389, were 
exported. 

Minor Brodac/, ^.—(’onsiderabh* quantities of 
sodium sulphate are produced in India, and ustnl In 
cotton mills, in the manufacture of glass, and for 
dehydrating oils; littlt; is imiiorttxl. Appreciable 
amounts of potassium nitrate nij^’^tecovered from 


Mysore, Baluchistan and Singhbhum are Ixdng 
opened up, and attmnpts have lx*en made on a small 
scale to manufacture chromium compoimds. 
Ferrous sulphate lias been made in India since the 
outbr(‘ak of war, as well ns oxalic acid on a small 
scale. Citric acid could tx‘ made from limes, and 
tartaric acid from th(‘ pulp of tamarind fruit. 


THE INTERNATIONAL RESEARCH 
COUNCIL. 


At tlic meeting of lnl(‘r-Alli(‘d seiimtiflc dele- 
gates lield ill F»russ(*ls on .Inly 18-2^^ last, tlie Inter- 
national Ueseareli Council was declared duly 
constituted for tii(‘ piirixises of eo-ordinatiiig Intm*- 
national elforts in jnire and applied science, of 
initiating tlie formation of international associa- 
tions or unions, of directing inlc'rnational scientitic 
aclion in sulijects wldeli lie outside the scojk^ of 
existing associations, and of entering inlo rcdations 
witli the (ioverimieiils of the iiarllcipating countries 
on matters falling williin its eoinp(‘tencx\ The 
following nations ar(‘ now represente<l on tlio 
< ’ouiioil y usir.ilia, Belgium, Brazil, Caiiad.a, 
Fr.UK'e, (Jiveee, JtaJ\ , .tapan. New Zealand, Poland, 
Portugal, Kumania, Serbia, South Africa, llie 
rnittMl Kingdmil, and tlie Fnited States. The 
;idlH‘i‘(‘nc(‘ ot nations, oilier tlian the Ciuitral 
Powers, may follow at their own request or, on the 
lUojMKsal of a const it ut'iit nation, by a tliree-fourtlis 
iii:ijority vot(‘ of tlie Council. Th(‘ nations wliieh 
remain(‘d neiitial duritig the war are invited to 
join tlie (’ouiieil and the international unions 
represented upon it. A Ceneral Asseniiily will he 
lield every thn‘(* y(*ars, and tlu‘ a Hairs of the 
i’ouneil will b(‘ managed iiy an Fxeeiitivi* (’onimiltef‘ 
during the intervening jierioils. The tirst Executive 
(’ommittiM* consists of Prof. E. Picard. Dr. A. 
Seiiu.ster, Pn»fs. Hale, V'olterra and IxH*ointe. The 
permanent sivit of the (’ouneil is to he at Brussels 
and t!u‘ secretariat will reside in London, where 
;i room has lK*en iilaeed at its disposal by the Uoyal 
Society. 

The meetings of tlie del(^gat<‘s appointed by the 
Inter-Allied ClKunical Conferenei' in London (lids 
J., 1919, 2r)2u) were held in llie Palais d(‘s 

Aeademi(‘s de Ikdgique. T‘rof. A. Haller, wlio pre- 
sldi‘d, amiounc(‘d that the referendum taken among 
the members of the Counell of the pre-<'xlNtlng 
Inlernntlonal Assoeiatlon of Chemical Societies 
showed a large majority in favour of dlSHoIvliig that 
body. It. was accordingly declared to be dissolved; 
and It was decided to return the endowment fund* 
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presented to it by M. Krnest Solvay to the donor. 
A report on the proceed IngH of the London Confer- 
ence was presented by M. Moureu, and the rt>coin- 
nieiulntions therein approved. The Rules were 
llrsl jfdopled In piinelpl(‘ only, as it was found 
necessary to modify some of them in certain minor 
)'e8j)ects in or<h‘]- to nmder them conformahle to 
th(‘ refiuIreiiKaits of the International Uestairch 
Connell and to make them fit into the fiamework 
of the associated international unions. A si)ecial 
commit t(M\ composed of oiu' delegati* from each of 
the nations rejnesenPal, having cHected thes(‘ 
changes, tiie Rules were formally adojded. At the 
suhsecjuent General Ass(‘mhly th(‘ ajipolniment of 
the officers (“ Hureaii ”) nominated hy the Lomlon 
(Vmfenmet^ was confirmed, and this Rureau then 
suhmitted the Rules succ(*ssivcly to the Executive 
(^)mmitf(‘e of the (V)uncil and to the rnternational 
Cmuicll at a plenaiy silting, hy whom they were 
il»proved 

Th(‘ official title of the inl(‘rnat ional elieinleal 
federation is now l/Vnhni J nfcniat itmalr do Ui 
})urv rt (tpplUiurr-Wn^ International rnioii 
>1 Pure and Api)iled Chemistry. 

Th(‘ g('neTa! idea is that each adiiering ('ountry 
vill have its own national union, association or 
\‘d(‘ial eouncil for each distinctive hranch of 
■JcleiKH' tc./;., the Federal Ccnincil for Pure and 
Vi>plied Cluanistry in the United Kingdom!; that 
he international unions will Ije compostHl of repn*- 
^eiitatives of tin* national unions; and that the 
International Res(‘arch (’ouncil will Ix^ constituted 
)f rei)r(‘senta lives from the international unions. 


CONFERENCE ON RESEARCH 
ORGANISATIONS. 


A well-attmah'd confennice was held at the Poard 
)f Ediu'ation on July 21) to discuss certain dlffi- 
•ullies connected with the organisation of Research 
Vssocia lions formed under the scheme of lhi‘ Ih*- 
»artnient (d‘ Sclent ilic and Industrial Research, 
dr William McCormick, who prt‘sided in the 
d)sei- -' of the Rt. Hon. H. A. L, Fisher, remarked, 
n his eptuiing statement, that nine researcli asso- 
•lations are now In being, eight have b(‘en api)roved 
)y the Hoard of Trade ami only await a licence, 
ind twelv(' are in pror'css of formation. 

Th(* vex(‘<l (luestion as to own(‘rshij> of results 
d‘ res<*arch evok(*d (ousiderable discussion. Sir 
^’ratik Heath stated that such results have been 
diieially declared to Ix^ the proi»erty of the asso- 
•iations: they will tu* communicated to the pro- 
ec'ted R('cords Rureaii connected witli the I>ei)art- 
lumt, which will classify them, according to llie 
vish of the Assocdatlon, as contidemtial or non- 
ontidemtia I. Conlidentlal n'sults will not 1m‘ c<uu- 
nunieaU'd to anyon(‘ exceja with th(‘ consmit of the 
lody which transmitted them, but in eases wlnwe 
lisclosure would be obviously (U'slrable, tlie Rurenn 
vould endeavour to eIVc'ct tlie transference of In- 
“ormatlon. The Rureau will assist research asso- 
■lations in oi)lainlng rare publications, tmt each 
issociation must have its own Imreau as well as a 
Ibrary. The central bureau could not supidy 
ibstracts of literature, but it would draw attention 
o original source's of Information. It is hoped 
hat the exj)enses of the Records Rureau will In* 
lefra.ved out of the annual Parliamentary grant. 

A discussion then ensued on the (piestion of 
•ewards for individual research workers. The 
eellng of the meeting was strongly against such 
•ewards, but it was suggested that a bonus on 
•esults might be given to a team of workers, and 
liat Indlvldnals might be compensated by increase 
)f salary. The allied problem of the desirability of 
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allowing a worker to patent a discovery if his asso- 
ciation declined to do so, als<> raised considerable 
dlsc'iission. (Vd. O’Gorman said that in his exfieri- 
enee the premf of good organisation Is team work, 
and the latter is killed by individual secrecy and 
working with the intemt of making money from a 
I»ateiit. Mr. W. Dixon .siiggc'slcnl that an employee 
might be allowed to take out a patent on tlie eon- 
ditlon that ids c'lnploycr liacl a free use of it fejr 
all time. Sir Charles Ihirsous said that Ic'gal 
dc'cdslons In sucJi cases wore /iJways against the 
cmiployee; a man might patent the product of his 
own work in his own flinc', hnt not if It were* the 
result of work done in his en)plc>yc*r’s time. 

On the Huhjcx't of co-operation among research 
assoc-iations in rc'sjMxt of matters of common lii- 
(c*rest. Sir F. Hc'atli adviscvl the* ai>pointment of 
joint commit lees tut httr wltf) stric t terms of refer- 
(*nee; and Mr. J. P. Hinc'ljlinc suggested that two 
or three mc'iuhers of au association might he* eleetert 
on to a kindred association, and r/Vy* rersu. 

The* last topic* of discussion was on methods of 
levying subscript lor* rates. The^ Dejnartmcntnl 
memorandum on the sul)jecl suggest^iethods based 
on eai)ilal employed, average annual profits, annual 
wages hill, number of cunployees, volume or value 
c»f output, and amount of jilanl. None' of these 
a])rK*!irs to iK' entirely sal istac tory, and Sir VV^illlam 
.lonc's statc'd that the Refractories Resc'areh Asso- 
ciation had discardc'd .all of them, and had c‘ome to 
(he conclusion lliat a voluntary basis would be 
best as it would obviate the disclosure* by manu- 
facturers of information rc‘garcling thc'ir bujuness. 

It was not suggc\st('d, howc*v(>r, that (his jdan was 
fiaisible for ollic'r associations. 


PERSONALIA. 


Madame ('uric* has ixen elcx-ted to the chair of 
radiology at the T'niversity of Warsaw. 

Professor F. (iiollttl. of Turin, has iu*c*n awarded 
the Resst*mc*r Medal of the* Iron and Steel Institute. 

Prof. Ernst Haeckel, the well known German 
biologist, died .at Jc*na on August S at tin* age of ST). 

The Henry Overton Wills chair of physics at 
Rrlstol Fnivcrslty has Imxu tilled hy the ai)point- 
ment of Prof. A. M. Tyndall. 

Dr. J. C. Meakins. of McGill Fniversity, 
Montreal, has been .appoiiitc'd ]>rofc*ssor of thera- 
pc'utles in the rniversily of Edinburgh. 

TiOrd Lc*e of Fareham has ln*en apiiointed Presi- 
dent of the Hoard of Agric uKure and FIslierics, and 
Sir Erie Geddes Miuistc*r of ’I'raiisjtort . 

Prof. A. G. Vernon Harcourt, ft)rmerly professor 
of c'hemistry in the rnivc*rsity of Oxford and past- 
in’esident of tin* Clicmieal Soch‘ty, dic'd on 
August 2.‘», in his S,otli year. 

Gapt. R. .T. Eaton has rec*c‘ivt‘d tlic' Ordc*r of the 
Rrltl.sli Empire (O.P..E., Military Ihvlsion) for war 
services. He has also ivcc'ived tin* t banks of the' 
Sc'cTctary <*f Stab' for the (NJouics and the 
Fc'deratc'cl Malay States Gov(*rnmenl for ivscarches 
on ruhlH'r. 

H.M. the King, on the occasion of the' cc'lc'bra- 
tlon of his birthday, slgniflc'd Ids luteutioii to confer 
a baronc'tc'V of liu' Ihdtc'd Kingdom on Colonel 
H. G. Rarllng, M.P».. F.R.C.S., ViiA'-t'hanc'ellor of 
Rlnningham Uidversity; and the' honour of knlght- 
htH)d upon Prof. W. Royd Dawkins, professor of 
geologv and pahvontology In Victoria University, 
Mancliester, and Mr. J. W. Y, MacAllster, secre- 
tary of the Royal Society* of Medicine. 
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NEWS AND NOTES. 


BRITISH INDIA. 

Industrial Scholarships.— A press note issued by 
the Dirt>ctor of Industries, United Provin(‘es, states 
that at the seventh meetlnj? of the Industries 
Sect ion of the Board of Industries held at Nainl 
Tal on June 14, 1910, the followlnj; among other 
matters were dealt with It was decided to recom- 
mend to Government that Stale Teehnical Scholar- 
ships in the following subjects awarded during 
the .y(!ar 1920 ; (1) Glassmaking, (2) the Dyeing of 
Textile Fabric's, (3) Elwtrical Engineering. On a 
I)r(‘vious occasion a scholarship in glass-making had 
l)een suggested by this Board, i)ut as It was subse- 
quently explained that facilities did not exist in 
England for giving a really first class training, the 
matter was not prooeedecl witli. 'flu' Board ex- 
pressed the opinion that it was ])Ossible for con- 
ditions in this industry in England to have altertsi 
considerably since then, but if such should not lx> 
the case, arrangements might l>e made for the 
students to be trained in America or Japan, pre- 
fenibly in the former country. For the purtiose of 
carrying out exi>erimenls in the manufacture of 
glass using the sodium carbonate which Is manu- 
factured locally from Ibdi deposits, the Board 
recommended that a grant of Rs. 5000 he set 
aside.— (OiT/o/flZ.) 

GANADA. 

New Cyanide Plant.- -It is now officially reported 
that the Cassel Oyanlde Oomiiany will undertake 
the (‘rectlon of a plant in Ganada lor the production | 
of cyanide snifable for the usc‘ of the mining , 
industries of tin* country, more partlciilarly for j 
those 8itiial(‘d in Northern Ontario. 

Canadian Chemical Industries. Tln^ Dominion 
Government has, through Its Department of 
Statistics, prepared a Directory of Canadian 
Chemical Industries. The information Is complete 
lo January 1919, and will be the first publication 
of this kind to be issued in the Dominion. It is 
the result of urging on the part of th(‘ Society 
of Chemical Industry, and action on the part of the 
Honorary Advisory Research Council. Some 034 
firms are listed, and I heir names and i)roducts an' 
given alphabetically. The directory also gives a 
very complete siiinmary of the chemical icdnslrics 
of the Dominion and of the business done during 
the last six years. 

Research in Alberta.— Tiie Provincial <TOverii- 
ment of AlhoUa is seriously considering the ques- 
tion of (‘slahllshing a research department to 
assist In guiding and co-ordinating tlu' development 
work in connexion with tlie natural re.sources of 
the province. Goal, oil, natural gas. and salt are 
among the resources iq)on which the province hopes 
to build up iiidiiMrics of great magnitude. The Hon. 
A. G. McKay, Minister of Industries, and Prof. 
R. D. MacLanrln, of Saskatoon, are leading In th<‘ 
matter of bringing these problems before the public. 
The Industrial CVmventlon in Medicine Hat in 
August should n*sult in the aniiounccnient of a 
definite policy regarding the establishment of a 
provincial fund for ix'.s^'arch work. 

Meeting of Chemists. —Chemists in the I 

Provinces of New Bruitevick and Nova Scotia are 
organised under (he Mlfillme Chemists’ A.ssocia- 
tion. On July 15 they IfWd Dieir annual meeting 
at Sydney, N.S., which Is^ important centre of 
the steel and coal induslrh^ lu Eastern Canada. 

A pafHjr was read on “ThijUse of Benzol and 
Benzol Mlxturt's as Motor iVel,” by Mr. I. 0. 
Mackle, who is chief chemist «o the Dominion Iron 
and Steel Oorix)ratlon of CniJpda, and during the 
war period was closely assoclatei^lth the develop- 


ment of the large new benzol plant of that company. 
In the district the use of benzol and solvent naphtha 
for motor fuel has been steadily increasing. The 
difficulties of overcoming prejudice in the, intro- 
duction of this fuel were dealt with, and in par- 
ticular the eifcct of benzol on cork floats lu 
carburettors and the question of the strength of the 
mixtui*e necessary for complete combustion. 

Mr. A. Blake, Chief Chemist of the Atlantic 
Sugar Refineries, St. John, N.B., gave a paper on 
“The Examination of Coals,” and another was 
read by Dr. A. McGill, of Ottawa, on “ The 
Chemists’ War.” 

At the regular business meeting committees were 
appointed to consider the question of establishing 
a Section of the Society of (Jiemical Industry In 
Eastern (’ana da, and to urge the Provincial Govern- 
ments to have Canada represented at the Exposi- 
tion of (’honiical Industries to be held at (’hicago 
in September. Mr. H. B, Vickery, of the Imperial 
Oil Co.. Halifax, Is secretary of tliis organisation, 

AUSTRALIA. 

Mineral Production in New South Wales in 1918. — 

Owing to the high price of metals In 1918, the 
value of the mineral ouiput of New South Wales 
attained the record figure of £14,391,981. Gold, 
which is now obtained principally from copper ores, 
showed a small recovery at 87,145 oz., valued at 
£309,473. The copiKU* output was worth £090,580, 
of which £501,08.5 was extracted from the Great 
(\)l>ar mine. Tbo value of the tin produced was 
£548,870, compared with £373,0i)0 in 1917; the out- 
put of the .s’ilv(*r-lead mint's was w^orth £5,712,l.*i8. 

The aggregate mim'raJ production of the State 
now' amounts to £300,490,184, of w’hich coal accounts 
for £92,721,420, silver-lead £80,235,004, gold 
£02,308,521, eopi>er £14,988,804. zinc £13.000,000, and 
tin £11,511,880. 

The coal production and coal trade of the State 
have been much InttuTupled by labour troubles, etc., 
and the (^ommonw'ealth Government has announced 
its Intention of taking over the mines. Owing to 
the closing dowm of the metalliferous industry, the 
demand for (X)ke has much tlimlnishod. The value 
of last year’s output was £3S7,000, of which more 
than half was ]>ro(iuml in the illawarra District. 

The State Dei>artmont of Mines has recently 
is.sucd a rei)ort on the limestone Industry, The 
value of the annual production is now above 
£509.000 and It.s rapid grow'lh is due primarily to 
the marked increas^^ In the mannfaclure of Port- 
land c*cm(ml. The methods nsfsl In llme-bumlng 
are essentially the same as those employed twenty- 
five years ago, and the average output of lime Is 
valued at £27, .500. The production of marble is 
increasing. The report gives detailed Information 
concerning the occurrences of limestone and dolo- 
mite with analys(*s.— (Rd. of Trade July 17, 
1919.1 


SOirPH AFRIGA. 


The Transvaal Gold Mines in 1918. — The Transvaal 
gold mines made ])rofit8 in 1918 totalling £7,078,129 
as against £10.480,283 for the i)revIous year, a 
decrease of £2,725,308. The dividends (hx'lared In 
1918 amounted to £5,273,03.3, w'hioh total Is 
£1,444,971 less than that for 1917. Particulars 


glv<‘n in the Gharnher of Mines’ progressive state- 
ment of gold T>rodnetIon are ns follows : — 

lfll8 


Tons milled 

Stamps 

Tube mills 
Value of output ... 
Total per ton milled 
Total working costs 
Costs per ton 
Profit per ton 


25,207,302 

8,878 

338 

£35,768,688 

28/1 

£27,818,600 

21/8 

6/1 


lOlT 

27,862,851 

9,470 

8S2 

£88,323,921 

27/8 

£26.857,887 

19/4 

7/6 

{Official.) 
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UNITED STATES. 

Engineering Chemistry.'— A movement is on foot to 
establish a schooi of chemical engineering at the 
University of Michigan, the funds for which will be 
furnished by the State Manufacturers Association. 
The manufacturers are favourable to the plan and 
it only remains to work out certain details with 
the University authorities. 

Zinc as a Structural Material. — Following the 
greatly stimulated production of zinc during the 
war, the American producers are now taking a 
renewed interest in extending the use of zinc, 
especially as a stnictural material. Zinc has many 
qualities of value in this direction, but its limiting 
characteristics are low strength, • high thermal 
expansion, the tendency of wro\ight zinc to 
recrystalllse and become brittle at low tempera- 
tures, its relatively low ignition point, and the ease 
with which acids and alkalis attack it. A cam- 
paign of education among builders is to bii initiated. 

Malleable Castings.— After four years of resimrch 
the American Malleable Castings Assoedation reports 
progress of the most practical kind. Whereas the 
ultimate strength of the casting formerly averaged 
y9,8S2 lb. and the elongation less than 5 per cent., 
the average from .lanuary, 1917, to March ol, 1919, 
was 51.000 lb. ultimate strength and 12.5 ))er cent, 
elongation. During March, 44 per cent, of the bars 
submitted from some one beat of each day’s rnii by 
«‘ach member showed 52,000 lb. and 14.G7 per cemt. 
elongation. The real puri>ose of the research Is to 
S4^cur(‘ uniformity of ])rodnct upon which an 
enginwr can rely and without which malleable iron 
castings cannot hold their place. Tlie research Is 
exhaustive in nature and scvi'ral gcncu’ally accepted 
Iheories are Ixdng overthrown. 

The Chlorine Plant at Edgewood, Maryland.— The 
largest ehlorlne plant In the world has been practi- 
cally embalmed in such a way that should It become 
necessary to again i)ut it into o[)e ration no time 
would be lost in doing so. This i)lnnt is a part of 
the ICdgewiKKl Arsenal at IjdgewmKl, Maryland, and 
has a enpacity of KM) tons of cidorine per twenty- 
four hours. The contract for the plant was signe*el 
on March 2, 19iS, the location was eleKtde‘d on 
Maiili 27, the necessary railroad was ready May S, 
the shop building was begun May 10, and on 
August 1, 19bS, the first circuit of cells was ivady 
to operate. Nelson cells were ernidoyesl anei tlie 
plant was started and <)|)erattMl without any change 
in original designs and witliout any elitliculty. The 
quality of the gas was such that liquefaction for 
use in manufacturing pho.sgenc was not neHalcel. but 
tlm installation included a lieiiu'fyiug plant as liquid 
e*hle>rine was required for otlier purposes. 

Copper Production in 1918. — Tiie smelter produc- 
tion of primary copjK'r in th<‘ UnitcMl States during 
1918 was 1,908, .500, 000 lb., valued at $471,408,000, 
showing an Increa.st' of 1*17 fR'r cent, in quality and 
a decrease of 8-45 i>er cent, in value compared with 
1917. The total production of new refined copf>er 
was 2,432,000,000 lb., or 4.000,000 lb. more than in 
1917; and the regular refining companies also pro- 
duced copi>er sulphate liaving a copper content of 
7,917,090 lb. Stocks at January 1, 1919, were 

180.000. 000 lb,, or 00.000,000 lb. more than at Janu- 
ary 1, 1918; and 502,000,000 lb. of bll.ster copper 
find material In process of refining was reported at 
smelters, in transit or at refineries, against 

411.000. 000 lb. In the previous year. The apparent 
consumption of refined new copi)er In 1918 showed 
an increase of 840,000,000 lb, over 1917 at 

1.002.000. 000 lb. 

Cane Sugar In Porto Rico. — ^The cession of Porto 
Ulco to the United States by Spain in 1898 was 
followed by a marked Increase in the production 


of sugar, due not only to the establishment of new 
plantations, but more especially to the introduction 
of more up-to-date machinery. The establishment 
of Free Trade between the United States and 
Porto Rico in 1901 beneficially affected the sugar 
Industry. The individual cane plants are propa- 
gated by cuttings; seeds are only employed by ex- 
lierlmental stations for the purpose of creating new 
varieties. The plants ripen after 12—18 months 
and give an average yield of 40 tons of cane per 
acre and about 4 tons of sugar i>er acre. Although 
the soil of Porto Rico is very fertile it must be well 
prepared by deep ploughing and proper surface 
cultivation since the plants remain on the same 
field for at least four years. In recent years 
artificial manuring has lieeii taken up, in the form 
of sulphate of ammonia, sui^erphosphate and sul- 
pliate of i)otash. Chlorine manures are avoided 
since they act unfavourably on the formation of 
sugar in Iho (‘ane and subsequently on the purity of 
jlm ill ices. 

JAPAN. 

The Hot Constituent ol (linger. Tliresli gave 
the imme gingerol ” to the hot constituent of 
ginger, which was isolated by Garnet and Grier 
who did not, however, <l(it ermine its molecular 
formula. Rec<‘ntly H. Nomura, an assistant pro- 
fessor of J8endai University, lias completed his re- 
searclies on the subject, and published the results. 
He has found that the hot constitiienl consists ol 
at least two different compounds, one of which 
called “ Zingcrone ” Is a crystalline solid having 
m.pt. 40^— Il^'C., molecular formula (\, 11,^0,, and 
the eonstitutional formula 
oil 
I 

k; 

I 

CH.2.CH,.CO.Clf, 

The second constituent, named “ Sliogaol ” 
(“ Shoga ” being the Japanese name for ginger), 
was also separated. Its molecular formula if 
and its constitution is represented by 

ho-A 

C1I:,0“~\/ 

lH‘i ug :m a /i uiisaturated ketone. 

Manufacturing Cost of Phenolphthalein. — The 
Ues<‘arcli institute for Hygiene at (Jsaka has 
recently iiublisliod the result of an investigation on 
the manufacture of phenolphthalein. The present 
cost in Japan Is stated to be : — 


fl) l^hthalir anhifdridt'. 



Grme. 

Yen- 

Naplitiialoiu; 

1,125 

0-350 

Snl})huric acid 

12,502 

1-954 

Mercury 

281 

2-498 

Commercial caustic soda 

.144 

0-191 

C/Oinmcrcial hydrociiloric acid 

640-6 

0-068 

Total for 271T grms. of the product 


5 061 

That Is, Y.S-40 per pound of the product 
17.V. 3^/. per lb.). 

(approx. 

(2) Phenolphthalein. 



Grnirt. 

Yen. 

Phtlialie anhydride 

250 

4-667 

Phenol 

500 

0-867 

Sulphuric acid 

200 

0-166 

Caustic soda 

80 

0’366 

Acetic acid 

3.S3 

.0-222 

Absolute alcohol 

533 

1-776 

Bono charcoal 

60 

0-256 

Total for 182'9 grins, of the product 


8-39 

That is, Y.20 421 per pound of the product 
£2 13^. per lb.). (Yen— 2^r. OJd.) 

(approx 
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Mineral Oil Industry. — With Increased supplies 
of necGSBary plant ami material, iucTeased activity 
in the Japanese oil industry Is anticipated diirlii;? 
the curi'cnt year. Several fresh schemes have 
already been taken in hand. Drilling is expected to 
be ^011 iiiidor way in th(‘ naval oil reserve fields 
of B ormosa a.s well as in Nairyo and KoseiniM). The 
Akita Mining rolleg<‘ is to open a course In 
I>etroleuin engineering, the lirst of its kind in Japan. 
The N1 i)jkhi on Co. lias built ni'W plant at it.s 
Echlgo refinery at a eo.st of $100,000. Owing 
to the prohibition of the exinirts of drill pl]»o from 
the^Unlled States development was held baek during 
1917 — 18 and production showed a decline. On the 
other hand. ln(*n‘.ise<l ]»rie(‘s for oil, irnprovtsl re- 
fining methods, ,nid the increased nlillsation of 
easing-Iiead g.isollne broiiglit increased profits.— 
(hidiau and J!astrrn IJin/inn'r, Juh/ 1019.) 

GEXB]KAL. 

the Non-Ferrous Mining Industry. — Tli(‘ Pn‘sldeiit 
of the Hoard of Trade has jippointed a Depart- 
mental ('oinniittee to investigate and reijort upon 
the present iiositlon and ec'onomh* po.ssibllil i(‘s of 
non-ferrous mining in llie riiited Kingdom, .and 
to make recommendations as to such Governimmt 
hetloii as may Ik* expedient in regard thereto. Tlie 
members of th<‘ ('ommit (ee are Mr. II. R. Heltertoii, 
M.P. (ehairman), Mr. II. B\ (\)lllns, Mr. ,1. Harris. 
Dr. F. II. IIat(*h, Sir Lionel I’ldllips, Hart.. Mr. 
It. A. Thomas, and Mr. James IVignall. M.P. All 
commiinieaf ions sliould be addivs.sed to (be secre- 
tary, Mr. W. Palmer, Gwydyr House, WliUehall, 
S.W. 1. 

The British Non-Ferrous .Metals Research Associa- 
tion.— Alioiit a y(‘.ir ago a meeting was held of 
repre.sental ives of (lie non-f(‘rr()u.s met.als industries 
and a provisional comm it lee was ai>i>oint<‘d to take 
steps to form an association under th(‘ seluam* of 
the Department of SeientilU' and Imiuslrlal 
Ueseareb. A mmnorandnm and articles of a.s.voei.a- 
tion have since been drawn up and approvtMl !w 
the Department, ami as s(M)ii .as a licence has luaai 
received it Is jiroposed to establish ttic Association 
ui>ou a i^ermaiient l>asis. In addition to iiromotlng 
technical efticieney in tlie production, treatment 
and utilisation of non-ferrous imOals and alloys 
by the establishment of a researefi in.slitule ami 
experimental workshoji, it is intended to Institute 
an information bureau with bniuclics in various 
centres. Tlic mclliod of assessing a tirm’s animal 
subscriiition will i)c <Iccidcd by the As.socl.al ion in 
general mci'ting, but in the mcanlimc tin* \o\y 
will lx‘ ba.sed upon tlic capital (‘mi)loye<l in Hie 
buslne.ss, with a minimum sub.sciipMon of £25. The 
ofilctu’s of (h(‘ provisional c'ommittee are: Mr. 
rhomas Rollon (('bairimm), Mr, B\ Tomlinson (vicc- 
Hiairman), and Mr, Bb A. Smith (secretary), of 
)0, Paradise Street, Rirmingliam, 

The Position of Chemists in the Special Brigade, 
R.E. — A corres])ondcnt wishes to draw altenlion 
o the hard case of chemists who were cni’f)llcd as 
moll in the Sja'clal Rrlgaile of flie Royal Knglneers 
*arly in the war. During the early days, from 
May 1015, the work of the Rrignde, he states, was 
mltable for idunibers and navvies, and in the later 
itagos the only technical knowledge recpiinsl was 
hat of joining ele<'f rlc wires and testing for 
‘breaks,” digging and carrying being the principal 
asks. This contention, he continues, is Ismu* out 
ly the fact that Ixwoud (be original ” Cfiiemist Dor- 
)oral8 ” very few of tlie N.C.O.s in the Rrigad<* 
lave lM‘en professional men. Tin* plea of ” national 
lewssity ” which niiglit Im' advancod to excuse their 
reatment during the war l.s certainly not applicable 
[t the present time, when tliey are lieliig transferred 
0 fill the ix)fiitlons of clerks, storekeeiiers or 
heckers. 


like German Nitrhgen Industry. — In a stateumut 
made to The Times (August 19), Dr. E. 0. Worden, 
of the United States Bureau of Aircraft Production, 
describes the nitrogen works of the Rndlsche Anilln 
niid Soda ITabrlk at Oppau, near Liidwigshafen. 
Aided by a Governnient loan of nearly 200 million 
marks, fliis factory, he states, has been started since 
the armistice aiid^wlien completed will have a stor- 
age capacity ot tM)0,000 tons of amiiioiiiiiiii ferlllisor 
and a daily capacity of 2800 tons. Ihdwccn 8000 and 
0000 men are being employed. This building, which 
is only one of seven under construction, possesses 
a storage shed equal In area to the sit(‘ of St. 
Paiicras Station and is well furnished with auto- 
matic miichincry, plant in duplicate and some ;i50l) 
telephones. Its cost to diite is about £1.50,000. Dr. 
Wonlcn also states that the firm of Fv. Bayer at 
Jicverkusen lias siibslanlially .*>000 tons of dyes, 
chemicals and pharmaceiit leal products, either 
iiiiisluMi or ill pro<‘ess of maniifacture, ready for 
(‘xportatioii. 

Low Temperature Carbonisation.— Ihirt her par- 
ticulars liave been supplied by C. (darke of the 
low temperature coal-carboiiisal Ion process referred 
to ill this .1., 1010, 202 it. The process comprises 
lhre(‘ stages: (1) low-1 emiXTature distillation at 
about .W F. {=V21<^C.), (2) briquetting the result- 
ing soft friable semi-eoke, and (5) submitting (he 
hrhpiettes to higli-temiK'rature distillalloii. In the 
first stage Hie eoal is carlxiiiised in heart-shaped 
retorts containing two shafts to which are fixed 
paddles rotating at tlio rate of one n^volutlon in 
eight miiinles, tlie coal txdng carried forward at 
the rate of one Ion iier iioiir. The eoal is preheated 
to ^00^ F. ( -140^(\) ill a rotary heater. In thi* 
hri(| mating stage, pilch recov(‘rcd diiiJiig the ear- 
boiiisatioii stage is restored to Hie eoke and Is 
tliorouglily mixed tlierewitli in elHier Hie solid or 
liquid form. Tlie mixture is briquetted, and the 
hrhiuettes exposed to Hie air foi’ 10 minutes. In 
till* Hiinl stage, tht‘ aii-dricsl hriijuettes are exposed 
to a temperature of about 1800^ B\ ( t>82° G.) in 

a secondary retort, the tloor of whicli is lnclim‘d at 
an angle, so that the briquettes do not crush one 
anoHi(‘r while in a comparatively soft state, and 
roll down wluui Hie discharge <Io(U's are o|H*ned. 
The briquettes are queiiclKsI in Hie usual manner. 
Th(‘ yields aiil iiJpaled from an lOnglisli eoal con- 
taining ;i0 iu‘r cent. vol.iHIe matter in a plant ear- 
iMUiisiiig 100 tons jko’ day are: coke briquettes, 
7o tons; motor spirits, 250 galls.; light naphtha. 
100 galls.; heavy naphtha, 200 gulls.; tar acids, 
I2r» galls. ; fuel oil, 025 galls, ; .sulphate of ammonia, 
1;»(» tons. Results are given of th(‘ yields ohtalneil 
by I he earhoiiisatloii (►f Gllnehlleld coals and Jap 
ane.se lignite. To the voko briquettes the t<‘rm 
••(•arhocoal ” is apiilied. The pereimtage of ash 
therein is neees.sarlly higher than that of tlie coal 
whence It is derived. St(‘am-ral.slng tests conducted 
by th(* IVnn.sylvaiiia Railroad (‘omjiany gave .an 
evaporation of IIH Jb. of water from and at 212° F. 
per Ih. of dry earhocoal (cal. value 12,4.48 R.Th.U. 
l>cr Ih.), corresponding lo a holler efficiency of 
8(;-2 isw cent. Raw coal (cal. value 1.4,000 R.Th.U. 
per Ih.) from the saim' source gave an evaporation 
of 1087 lb. of water and an etficleiicy of 81 •] iH'r 
cent. In Hie tesis the earhoeoal was burnt Without 
smoke at n rate of 1(>.5 11). per hour iK*r sq. ft. of 
grate. Tests rnmle by the United States Navy De- 
partment Indlented that Pocahontas eoal with 11*5 
jier ctmt. hlglier calorific value gave only T)’.*) p»‘r 
cent, higher (*vaporatlon duty. The United States 
Fuel Administration has eo-oix»rated with the Ord- 
nance Bureau In the construction and operation of 
a plant possessing nii eventual capacity of treating 
1,500,0()0 tons of bituminous coal annually. The 
plant was to be In operation early In 1919. 

With regard to the friability of coke derived 
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from low-temperature carbonisation processes, F. 
Moliwo Perkin instances the recent despatch of 
60 tons of coke under adverse weather conditions 
in this country. After bein^? liandltHl twice, the 
coke arrived In alniosl; the same condition ns it 
was Hent— (Times Enylneeriny Huiiph^ment, Any. 
1019.) 

Manufacture of “ Natalite in British East Africa.— 

Owing to the shortage of i)etrol in East Africa, 
the Nntalite Motor Fuel (’o., Ltd., of Natal, has 
extend(‘d its operations to tlial colony, where |hi‘ 
spirit is being made by a m‘W company. Machinery 
to the value of £17,090 has b(M‘n Installed; it was 
purchased in France (£19,000) and in the Cai)e Pro- 
vince. As sugar and other products from which 
“Natallte” is made exist in abundance in East 
Africa, the future of the industry in that country 
is assured, the more so owing to the iiuTensi^d 
imi)orts of motor ears and the shortage of petrol 
in tlie country. The fuel is also e\tN‘cted to Ih' 
of value for .aeroplam^s, as it does mil readily | 
freeze.— (7'//ac« Trade i^uppL, Auy. 10, 1910.) ' 

Vegetable Oil Production in Southern France — 

Olive oil from the Bordeaux district has nccpiired 
a world wide n^mtation for quality and delicate 
llavour, and esiavlally popular is a grade of oil 
obtained in the Bordeaux retineries from a crude 
oil which comes from Nice. During the war little 
oil has been exported, the bulk of the production 
lieing consumed in Fi'ance. With the olive crop, 
abundant production occurs only in alternate years, 
and, as last year was the good one, the iir<‘sent 
harvest wdll not Ixi very larg(‘. 

q^ie extraetion of groundnut, oil was established 
in Bordeaux in ISOT, and tiie industry is now In 
the hands of one linn with a niiml>4*r of branches 
at Bordeaux and Marseilles. This lirm lias 160 
eollecling dejiAt.s in West Africa and Imports the 
nuts in its ow’U shainu'rs. 'lMn‘ Bordeaux plants 
<'nn deal with about Oil, 000 tons of nuts (In shells) 
jier annum. w'lilU* the Marseille.^ retineries have a 
dally output of neai'ly SO tons of siqierior oil. — 
(i\k. Com. Rep., June 7, 1919.) 

Oil and Fat Industries at Esbjerg (Denmark). — 

A small eoiupany w’as formed in 1910, with a 
eat 'ini of about £2600, for the production of (‘dible 
1)01-“ fat, meat exli'act and bom* meal. About 
60 tons of fresh Imuios is tr('ate<l i)er month, i'lie 
proee.ss consists in steaming tlie bones to remove 
the fat, and' then grinding tliem to meal suitable 
for manure and cattle food. A certain amount of 
meat juie(‘ setijes from the fat and is colieeted and 
coiiceiitrated to a bouillon. The latter product was 
formeiiv sold to (Jermauy. but rccviitly the demand 
lias dropped and a stock of 60,000 kilo, lias aceu- 
mulated. The bone fat is used locally and sells 
at about l.s. jier lb. A (6»iXMihagen tirm (Daiiski* 
Ollemolk'r Sa(*l)e Fahrikkeii) has recently (*n*<‘ted a 
plant for the maiiiifaelure of oils from copra, .soya 
beans, groundnuts and cotton seed. The t>resent 
plant cost about £200,000, and a relinery for the 
]iroduction of edibh* fats Is projec^d. The iH'ir/ine 
extraetion iiroeess has biH*n adoi*«l, owing to the 
higher yields obtained, but in allowing for exieii 
slons provision lias Ixvn made for installing oil 
presses if needed. The company is pnrebasing 
copra and sova from Asiatic Bussia and rollon 
HtHxl from Egypt. The ])lnnt at jiresent coii.sumes 
about 20 tons of (*oal and ^ ton of lx*nzim* per <iay. 
(U.Si. Com. Rep., June 6 and 7, 1919.) 

Chemical Information Bureau in Jufjo-Slavla, • 

Engineer M. Kojan lias ojicmHi a technical bureau 
for chemical Induslry in Zagreb, more particularly 
in connexion with the sulphuric acid, suiH'r- 
phosphate and tar distillation Indnstiies. (Z. 
4inyew. Ohem., June 0, 1910.) 


I Production of Iron Ore in the U.S.A. in 1917.— 

The Iron ore mined lu the United States during 
1917, e.vclusive of that containing 6 i)er cent, or 
more of manganese, amounted to 76,288,861 gross 
tons. Of the iron ore mined, 04 per cent, w^•ls 
hematite; brown ore and magnetite furnished 
little more than 0 iier cent, of the total production. 
The Lake Superior district produced nearly 86 pi'r 
cent, of the total ore mined. 

The average price i>er gross ton was, hematite 
$;M2, brown ore $2-96, and magnetite $4-29, repre- 
senting a g(*neral average price of $3-15 per gross 
toil in 1917 wiiicli, compared with ^2;{4 in FJFJ, 
show^s an increase of nt‘aiiy 65 i>er cent.— (U.N. 
(ieo/. Survey, April 1919.) 

Quicksilver in 1917. -The production of quicksilver 
in 1917 in the United Slates rose to 6(5, 1.69 flasks (of 
75 lb. net) and was the highest sinci* 1883. It was 
obtained almost wholly from previously productive 
deposits. The demand for (juieksilver is increasing 
in greater proiiortlon than the supply, hence a fall 
in price is unlikely. 

The cost of product ion is very variable, low grade 
t^ilifornian ores coulaiiiing about 0*68 ptu* cenL 
recoverable quicksilver costing ^om $05 to $70 
[ler flask to i)ro<liiei* and sell. The (iovernmeni 
juircliase price w'us $10.6 iier flask and the San 
Franciseo mark(‘t price varied from $80 to $140. 

The richest ores in tin* world are 1 hose of Almadeii, 
Spain, W'here tlie average yield for 1937 w'as nearly 
7 per (H*nt. of metal. Tlie t^ilifornlan average yield 
W'as 0*.6S i>er cent, and that, of Texas 1-J2 per cent. 
Wet gravity concentration of ore has not jiroved suc- 
cH‘ssful, but an exiierimeiilal oil flotation plant; gave 
liromising results. The substitution of wm(Klen for 
brick conden.s(*rs oonstllutos a great (economical 
ndvani'i* due to the ivteiilion of luei’cury by flu* 
brick striu*tun‘s; 6.66 flasks of qiiicksllvt'r wu‘r(* 
obtaln(»d directly by jiassing al>out 8000 ton.s of 
“ earth ” from the sites of old fui‘nM<*(*s through a 
washi*!*. Th(‘ Scott shaft furnace Is tlie standard 
t,ypt‘ us(‘d, but retorts can he successfully us(h1 on 
rich oix's, ahliough their use is altendeil with the 
danger of mercurial poisoning.— ( U.N. Ceo/. Survey, 
March 1910.) 

The American Lime Industries. -- In 1917 
:’,,440,000 tons of lime w'as produ<‘ed by 696 iilants 
in the United States at an aveiage price of 2(i.s‘. 
per ton, being a decreasi* of 7 pi‘r cent, in output: 
and an iner(*a.se of 28 ]m* 1 ‘ (‘(‘lit. over the pri(X> In 
the previous ywir. Prior to tlu* war ovi*r 1000 
])lants were employed, but the out])ut has n‘malued 
the .same tliougli tin* minilier of plants has been 
S'l greatly reduced. It is reported that the Increase 
in cost of production is greater than the increase 
in the selling price. The State of JVmisylvaiiia 
produced about one-quarter of the whole output, 
the n*mniiider being i)rodu(‘(*d by most of the States 
in relatlv(*ly small i>ereentages. Ohio, how'cver, 
ju’oduees on(*-eighth. 

The (|uantlty of lime used for huibling and agrl- 
eulture decreased notably in 1917. hut tliat used in 
])aper-nuiking, tanning, blast furnaivs, ehemk‘al 
works and sugar faetorios all iiiereasixl, the most 
nolable increase being in the sugar factories, w'hich 
used double the normal amount of linn*, though 
lids is only about 1 per ivnt. of the total lime 
produced. Pennsylvania jiroduced 42 iK*r cent, of 
the lime usimI as a flux in the iron and steel in- 
dustries, and the average price of lime for this 
purpose rose from lO.v. Sd. i>er ton in 1910 to 22s. Hd. 
in 1917. Tlie quantity of lime used for chemical 
purposes i>asse<l all previous ret'ords, amounting to 
700.000 tons- an increase of 24 iier cent. 

Hydrated lime, chiefly usihI for building and 
agriculture, after increaslug annually for several 
years declined about 1 i>er cent. In quantity but 
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liicreased 28 per cent, in value. The amount pro- 
duced is nearly 19 per cent, of the total lime burned 
in iOlt; this is practically the same percentage as 
in 191G. 

About 7000 tons of lime was Imported into the 
United States in 1917, about the same amount us 
in 1910, almost the whole of which came from 
Canada. The total quantity exported was 17,000 
tons, chieily to Oxiiada, Mexico, and Central 
America. 

^he fuels used for burning? lime in the United 
States are coal, wood, oil, natural gas, producer 
gas, coke and shavings. Of the kilns used for 
burning lime 32 per cent, consists of continuous 
vertical rumier kilns in which the fuel and lime- 
stone are fed In alternate layers, (51 p<‘r (*<‘01. of 
continuous shaft kilns in which the fu<d is kept 
separate from the stone, 1 p<‘r amt. of rotary kilns, 
and 20 i>er cent, of Intermittent or inispeclticd 
tyixes. — (UM, Geol. Survey, May 1019.) 

The Cohune Nut Industry in Honduras. — The 
carbonised shell of the cohune nut was found to b(' 
one of the l>e8t forms of charcoal for use In gas 
masks, and during the war the Unlt(‘d State.s 
Government organised a largo industry in this 
material. Although the need for gas-mask carbon 
has ceasai, a permanent indusiry may yet be cst;ib- 
lished for the (‘Xtractioii of oil from the kernels. 
The nuts grow in large clusters on lli(‘ Maiiaca 
palm, one tree yielding about 3001b. per annum. 
The nuts are from to 3 inches long and from 
1 to 2 inches In diameter. The shells are over 
i Inch thick, very dense and hard, and sjHH.‘lal 
machinery is used to crack them in order to free 
the kernels for oil extracli‘»n, Tlie oil is slated 
to be suijerior to coconut oil for edible and cooking 
purposes. Honduras is the chief source of the 
cohune nut; in one district alone, in the Agiian 
Valley, a monihly yield of 10,000 tons could be 
collected. This district will shorlly be opened up 
by railways. — (r.S. Com. Rep., June 0, 1910.) 

The Platinum Output of Columbia, -Now ilial tin* 
Russian market is clo8<‘d, tlie platinum output of 
Columbia Is of very oonslderable importanee. Out- 
side the lUissiaii Urals, platinum in af>preclable 
amount occurs only in the region of the River Choco, 
a river of Columbia rising in the Andes. It is anti- 
cipated that su])plles of platinum from Russia will 
fail in from .30 to 40 years. The siipfiHes from the 
region of tlie Choco riv<‘r however incn*n.se steadily 
every year. The following table shows the annual 


output from the resp(*ctive regions : — 
Platinum PitoDucTroN. 

Kiihsia 

Columbia 

Veai* 

(O/. trnv) 

(o?.) 

1911 

300,000 

12,000 

1912 

1S.5,.W 

15,000 

1913 

173,042 

15,000 

, 1914 

150,775 

17,500 

191.5 

107,774 

18,000 

1910 

78,074 

25,000 

1917 

— 50,000 

-~(Z. angew. Chern., July 8, 1919.) 

Mineral 

Oil in Venezuela. — ^Thc 

“ Bermudez 


Asphalt Lake with an area of 1100 acres Is stated 
to contain asphalt of much better quality than that 
of Trinidad Asphalt Lake; well-sinking for oil Is 
now proceeding in the vicinity. Asphalt and oil 
also apfK'ar to occur In the Delta Island of Peder- 
nales; and in the west, particularly around Lake 
Maracaibo, the existence of these minerals appears 
to be definitely established. There is believed to 
b(‘ a great future for the mineral oil industry in 
Venezuela, the present production being regarded 
as a mere fraction of that which will be secured 
within a few years. Tank reservoirs have been 
builUat T41 Gualra and Puerto Cabello, and oil fuel 


is in use on the railways. A refinery is In operation 
at San Lorenzo, 00 miles south of Lake Maracaibo; 
and a second one, witli a capacity of 0000 barrels a 
day, is under constniction on Curacao Island. — 
(TSd. of Trade J., July 10, 1919.) 

The NJpah Palm Industry in British North 

Borneo.— The Rureaii of Science, Manila, estimates 
that Ihere Is 12 i)er cent, of recoverable sugar in 
the sap of the Nipah palm (Vipa fructicans), which 
grows extensively hi Borneo; and, reckoning on a 
yield of 4000 galls, of Slip per acre annually, calcu- 
iutes tliMt tlu^ ivsiiltaiit 4000 lb. of sugar would 
make the pr<Hluctiou a commercial success. 

The manufacture of alcohol from Nipah sap Is a 
well-established industry, the natives of the 
I*hilippiiics having for many years produced a 
l)ev<u-age averaging at)oiit 25 per cent, alcohol. In 



iiilutexl for beverages, the remainder being utilised 
as fuel. The average c^ost of collection is about 
As, per 100 galls., but in a well-managed area it 
can be collected and delivered at: a cost of two or 
three shillings. Between 0 and 7 galls, of alcohol 
can be produced from 100 gallons of sap. Thus 
the cost of raw material should be between Ad. 
and (kl. iK*r gall., while the distillation plant should 
not cost more than £3000 for a 500 galls, per day 
unit. The total cost of production, allowing for 
! wages, fuel and interest on investment, should not 
exceed lOd. per gallon. Experts who have operated 
in the Pliillpi)lnes put the cost of production under 
favourable condilious ns low as 7d. i)er gallon. 

The British North Borneo Government estimates 
that at k‘ast 300,000 acres of the Nipah palm exist 
at very accessible i>olnls in their territory, and 
I tholr Department of Forestry disensses in Bulletin 
I No. 3 the possibilities of establishing this industry. 

I Further Information (*an In* obtained from the 
\ Secretary, British North Bohum) (Cliarteivd) Com- 
pany, 37. Thr(*a(lm*edl<* Street, Ikt'. l\.~~(I}d. of 
Trade J., Auy. 7. 1919.) 

The Chemical Pulp Industry in Russia.— Accord- 
ing to tlie Raperjournah tt about 10,000,000 poods 
(101,000 long tons) of sul])hite pulp was mamifac- 
tnivd annually in Russia In'fore tlie war, but owing 
to the low cost of labour, the factories were 
operated very iuetficlently willi old-fashioned 
machinery. Germany furnished nearly all the 
machinery, hut few German firms wei'c willing to 
grant Ihe long credit required: this fact accounts 
for the scarcity of pulp factories in Russia. 

During t he war a new factory capable of an out- 
put of 20,000 tons of dry pulp per annum was built, 
but many existing onc's wen* destroyed by artillery 
lire. Notwithstanding disadvantages, the* Russian 
pulp industry has bfjcn very profitable lH*cause of 
cheap labour, high prices and the heavy duty pre- 
venting Importation from coiintrh's other than 
Finland. The consumption of pap<*r liicreaws every 
year, and In the future comiietitlon will be free to 
all countries without distinction. — (Bd. of Trade 
J., Any. 7, 1019.)# 

Re-use of Perished Rubber Bungs.— A simple 
method for rend(‘rlng hard p(‘rlshe<l niblier stopiHirs 
again serviceable for use i.s given in a recent issue 
of the Zeitschrift fur offentliche Cliemie, If tlie 
niblK'r stoprier is not entirely perished. It can 
be restored to a nsaiile condition by turning off the 
hardened external portion in a lathe, the turned 
surface being finally smoothed with sand paper. 
The softer the storipi'r, the greater must be the 
speed of rotation of the lathe. The hardened sur- 
face of a boring In the rubber stopper Is similarly 
removed by means of a round file, the stopper being 
rotated In a lathe. 
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HOUSE OF COMMONS. 

^phit Duty. 

lu i-eply to Sir F. Hal] who sfatod that Jtrltieh 
manufacturers of certain articles cannot compete 
with Germany on account of the high spirit duty 
In this country, and asked if such duty could be 
modified, Mr. Baldwin said that methylated spirit 
was duty free, and Section 8 of the Finance Act, 
1902, allowed the use of pure spirit under certain 
conditions; no alteration In the law was called for, 
but he was willing to consider any particular case. 
-(Aug. 0.) 

Gretna Green Munition Factory. 

Answering Mr. Rose and Mr. Young, Mr. 
Kellaway said that the total capital cost of the 
above factory was about £9,184,000, and the cost of 
working from S(‘ptember 191() — September 1918 
about £12,709,000. The value of the cordite manu- 
factured was about £16,000,000, or £8,600,000 less 
than w'ould have been reqiiireci to purchase it from 
America at 1910 prices. A report: on the future 
use of the factory is now under consideration. 

The memorial from the chemists at, this factory 
on the subject of revision of salaries, and a 
memorandum from the Institute of Chemistry, led 
to the appointment of a cx>mmittee of the Treasury 
to examine the question, wdilch Is still sitting. He 
sinc<^rely regretted that no reply was sent to the 
memorial. The Department of Explosives Supply 
had done much to improve the status of chemists 
employed in Industry, and salaries paid by it com- 
paml favourably witli those paid by private firms 
l)cfore the w^ar, after making full allowance for 
increased cost of living. The Department is now 
employing thirty-live chemists and th(‘ number is 
lM*ing rapidly reduc‘<Ml. — (Aug. 7.) 

7'he Zinc Industry. 

Asked by Mr. Holmes if the National Smeltlug 
t^o., Ltd., had resumed building operations at Avon- 
mouth, if new arrangements had been made wdth 
tl. ‘ Government, and wheth<*r the Board of Trade* 
preposes to carry out the recommendations of the 
('ommittco on the Sulphuric Act and Fertiliser 
Trades, Mr. Bridgeman replied that the arrange- 
ments made Indwcnm the Government and the com- 
pany in 1917 have not so far been modified in any 
respwt. Tlu; whole question of the futuix* of the 
home spelter industry is being considercKl. — 
(Aug. 11.) 

Coal Consumption . 

Mr. Bridgeman, answering Col. Burdon, gave the 
following figures of coal distribution for the year 
1917 (millions of tons) : — Total, 183; chemical and 
allied trades, 6; paiR*r, printing, etc., 2; building, 
clay and stone, 6J; textiles, 9; blast furnaces, 19^; 
(dectrlclty works, 7; gas works, 18^; railways 
(locomotives), 13; and mines Tother than coal 
mines) and quarries, 2^. — (Aug. rl.) 

Import Kestrlctions on Chemicals. 

Several questions on this subject were put by 
Mr. Raffan to the President of the Board of Trade, 
and were an8were<l by Mr. Brldgeiiian. 

(1) Q. If the Licensing Sub-Committee (Dyes 
Department) of the Imi>ort Restrictions Department 
has the power, before granting permission for the 
importation of medicinal chemicals, to demand the 
name of the actual manufacturers as well ns that 
of the consignors and to demand the original invoice 
and to levy a charge of 1 per cent, on It, estimated 
at the rate of exchange at the time of granting per- 
mission to Import? 


A. Dye Intermediates can be imported only under 
licence and must be consigned to the Central Im- 
porting Agency, which Is entitled to levy a charge 
of 1 per cent, to meet expenses incurred. This 
arrangement has been made by the Licensing Sub- 
committee of the Trade and Licensing Committee, 
and has met with the general approval of all the 
Interests concerned. The name of tiie actual manu- 
factuivr is necessary in order to prevtmt the In- 
direct Jinportation of German dyes and materials, 
and the invoice value for the purpose of calculating 
the agency fee. Chemicals suitable only for 
medicinal piirr)ose8 are not included within the 
scoiK^ of Uie arrangement. The Llexmsing Sub- 
committee of the Dyes Department is distinct from 
the Import Restrictions Department. No tes are 
charged by tlic latter. 

(2) Q. If tlie Deparlment of Import Re.strlctlons 
is Inquiring why the requirements of such sub- 
stances as diclhylharblturlc acid, methylsulphonal 
and santoine cannot be satisfied in this country, 
notwithstanding the fact that these chemicals are 
not manufactured in Great Britain to any appre- 
ciable extent? 

A. No inquiry as to the chemivils nanuai can at 
present be traced, blit it is a matter of routine to 
inquire of applicants for licences wliethcr their 
wants cannot be satisfied from home sources. 
When it is agreed that chemicals which arc needed 
art! not manufactured In this country to any appre- 
ciable extent licences to liniiort them arc freely 
Issued. 

(3) Q. Whether the Idccusing Sub-Committee 
(Dyes Department) of the Imjjort Restrictions 
Department has the power to prohibit the impor- 
( at ion of such chemicals as antlpyrin, amidopyrin 
and phcnacctin, notwithstanding the fact that these 
ehcmicftls are used entirely for niedidiml purposes, 
and ar<* not in any sense Intermediary dye products? 

A. The three products named are undoubtedly 
intermediate coal-tar products, but for the reason 
stated in the question the duty of Issuing licences 
for them lias, by interdepartmental arrangement, 
been transferred from tlie Licensing Sub-C/ommittee 
of the Dyes Department to the Dejiartmcnt of 
Import Restrictions. 

(4) Q. If the importation of vanillin Into this 
country has been entirely prohibited in spite of the 
fact that the entire oniimt of British manufacturers 
has been sold up to the end of September; and 
whether the effect of this prohibition has been to 
imToa.se its market iiricc from 4rw. to 80s. per lb.? 

A. The importation of vanillin is not prohibited 
entirely; it Is restricted to 60 i^er cent, of 1916 
imports. The suggestion In the latter part of the 
question Is not acceptable. — (Aug. 14.) 

Muriate of Potash. 

Mr. John Dennis addi’ossed questions to the 
President of the Board of Trade, to the Parlia- 
mentary Secretary of the Board of Agriculture, 
and to the Minister of labour concerning the appli- 
cation of a farmers’ co-operative society in Norfolk 
to Import 200 tons of muriate of jictash. Sir A. 
Geddes replied that the application, rctvlved 
August 11, had not yet bt^en replied to. The require- 
ments of the company will be filled by the British 
Potash Company, who hold a llc'cnc-e for the higher 
grade of potash salt referred to. The Alsace- 
Ivorraine Trading t^ompany does not Import the 
higher grade sirtls, and if the West Norfolk 
Farmers’ Manure Company, Ltd., has contracted 
to buy an import-prohibited article it should have 
first assured Itself that a licence would be issued. 
It Is probable that the muriate, which will arrive 
in the course of the next day or two, will be 
delivered at a price at lea.st as favourable as that 



S14b 


REVIEW. 


[August 30.1019. 


at whicb it couUi be obtaiiied from the Alaace C’om- 
pany. That price will be the f.a.s. i)rlce at Rotter- 
dam, as lixed by International ajj:reeinent, plus 
Incidental expeii.ses.— ■( Aug. 18.) 

H.M. Fadin' 11, Qurrnsfcrrij. 

Mr. Kellaway infoniied Mr. Rose tli:it tiie cai>ital 
exiHiiidlture on building and e(inipineiit of the fa<*- 
tory had been £ l.laO.OfM); tlie expenditure on wages, 
approximately, £1,<>7.‘>,000; and the average nuinbei 
of employi'es from Itn."*- IS al>out -.»00 nuai and 
a'jOO women. The value of tlie total oiilimt of the 
factory is e.stimal.‘d at £ltt.S00.00D, and at 
£8;}, 000.000 at American eont raei prices. 1 he future 
of the factory is still under consideration.-- 
(Aug. 18.) 

The late Voloucl Harrison. 

In answer to Rrig.-den. t’roft, Mr. Hope stated 
that th«‘ late Col. H. F. Harrison died in Novendxu* 
last of jmeumonia, death being accelerated by the 
effects of the gases to wiilch he had constantly 
ex])os(Ml liiinself since .luly lOlo in testing gas 
masks. He left a widow and one son. Tlie original 
ixmsioii of £18.") iht annum granted to the widow 
has recent Iv beiui raised to £800 iku* annum, with 
eff’ect from November 1, lld8. He was glad to take 
the opportunity of acknowledging the disstingidshed 
and devoted services of this officer.— (Aug. IS.) 

(lovcrmnrnt FoUdL 

The rrinu' Minister, in the course of a three- 
hours’ speech, stated that the (lovernment had 
decided against the princii)!*' of State purchase of 
the coal mim'S, but Hills were being jirepared for 
the i)urcha.s(‘ of miiu'ral rights, for the raising of 
a fund to secure ini!)roveiuents in housing and 
social c-onditions of miners, to amalgamate mines 
in certain (hdined areas, and to secure tlie appoint- 
ment of workers’ represmitalives on liie eohnnlttees 
aiipolnted to direct atul control tlie mines In tiu‘se 

areas. . , 

The present trade iMjliey would he 1t*rminated on 
September 1. The (lovernment would suhndt pro- 
posals to prevent “ dumping ” and to iiroleet “ key “ 
Industries iiy an Import lleenee system. Jhese 
industries will prohaiily need tinaneial support for 
some time, but care w’ould Im' taken to prevent 
undue profits. Assistance would ix‘ given to inven- 
tion and industrial research. An imperial Tra<l<‘ 
Investigation Hoard has been const ituled 
trade within the Emi)ire; and a sum of £j»,0ff0,000 
will he allocated as a banking trade account to 
enable Serbia, Rumania, Hobind. etc., to resume 
trade relations with this country. 

Tw’o Hills introduced that <lay by the Minister 
of Labour w’cre intended to introduce a 48 hour 
week and a minimum wage for all industries. 

A Hill W’Ms to i)e lutrodiieed to control and develop 
<*aiials and waterways for industrial i.uri.oses.- 
(Aiig. IS.) 

Furl Rrsearch. 

Mr. H. Fisher, replying for the Prime Mlni.ster 
to Llent.-Col. Hurgoyne, said that the laboratories 
of the Fuel Research Station at Greenwich are 
completed and have tx^gun w'ork. The main build- 
ing will. It is hoixxi, be finished next month. I he 
estimated total cost of buildings and eipdpinent is 
£108 588. Fxix^rhrients on the utilisation of In- 
ferior coal and colliery waste will b«* undertaken 
after the station Is complete.— (Aug. 10.) 


HOFSF OF LOROS. 

The Patents and Trade Marks Bills. 

In view of the lateness of the Session and 
important nature of the Hills, their second reading 
was postiioned until after tlie recess.— (Aug. 14.) 


GOVERNMENT ORDERS AND NOTICES. 


IMPORT RESTRICTIONS. 

With reference to the Prime Minister’s statement 
in Parliament on August 18 (see previous <X)lumn), 
oil the subject of trade policy, the Hoard of Trade 
makes the following aimoumKMueiit as to the steps 
wiiieh ar(‘ proposed in connexion witli imports of 
goods from abroad. 

li«*gislatloii will 1 k‘ introduced wiieii Paiiiamenl 
reassembles in the autumn : — 

(u) For tli(‘ iiroteetioii of goods manufaelured in 
Gnvit Hritaiii and Ireland against “dumping,’’ ])y 
taking ])()W'er to prevent the .sale in this country of 
similar goods hmieath their price in the country of 
origin. 

(/>) To enable tlie Hoard of Trade to clieck any 
flood of imports (for Instance from Germany) that 
might arise from a collapse of e.xchange so dispro- 
portionate to costs of production in the country of 
origin as to enable sales tt) take iilace in this 
country at prices altogether lielow costs of ju’o- 
dnetioii liere. 

(c) To deal with unstable “ key ’’ Indu.strles in 
the following way : 

A limited iiundH'r of un.stahle “key” induslrb's 
will be .scheduled, the products of which will he 
proldbih'd from importation into this country 
exi'opt on li(H‘nee. 

Pending legislation, a general lleenee niidm’ tin* 
Prohibition of Tmiiort IToela mat ions will he Issued 
by the Hoard of Tiade having etTeet as from 
September 1, Iffltk ami authorising the Importation 
into the Tiiihsl King<lom of all goods with tlii‘ 
exception of the following, wiileh will be treated as 
products of unstable “ key ” Imhistries : — 

(1) All derivatives of coal tar generally knowm 
as intermediati' products capable of being used oi* 
adapted for ns(‘ as dyestuffs or of being modified 
or furtlKU* manuf lotured into dy(‘stnfTs. All dinni 
cotton colours, .all union colours, all acid (‘olours, 
all cluHune and mordant colours, all alizarine 
colours, all basic colours, all sulpbid(‘ colours, .all 
vat colours (Including syntbetle imligo), all oil, 
spirit ami wax (‘olours. all lake colours, and any 
otluT synthclic colour, dyes, si a ins, colour adds, 
colour lakes, leuco acids, liaico bases whether in 
I)aste, iK>wali'r, .solution or any other form. 

(2) (1) Synthetic drugs (Inchnling antisi'ptics) 

(ii) Synthetic perfumes and tl.a vourings ; .syn- 

tlnaie pbot()gra]*hie claunlea Is : syntluile tannins: 
esl<*rs and acid derival Ives of aronialie hydro- 
('.arbons; .alkaloids and tluir salts {exe(‘i)l ipdiilne): 
.and the followang organic chemicals :—Acelnmlde ; 
acetic acid; acetic anhydride; acetyl cblori<le: 
camphor bromide; einuamie acid and its salts; 
(‘tliyhaie bioinide; foianamlde; foianie acid and Its 
.salts; gallic acid; lactic acid and its sails; 
nuclein: paraMehyde; pyrogalllc acid; sac'cimrin 
or olh<*r substances of like nature or use; salieln; 
thymol. 

(Hi) Ana lyt leal *^‘eag(‘nt.s ; and the following fine 
<iieiniealM : — Haiiiim eomiiounds : eeiiuin fluorid(‘ 
and tluorid(‘s of otlier rare eartli metals; liydrosiil- 
pldtes ami allh*d bleaching comiHUinds; hypoi)bos- 
pborous acid; iron and ammonium (ilrate; iron 
tartrate: molybdie acid and Its salts; phosphorus 
oxides and lialogen eom]K)iinds; salts of per-acids 
and artificial jHUoxides; silver niuieinate and ])ro- 
teln.Mt(‘; tungstic ac!<l a)id Its salts. 

(8) Optical glass imindiiig lenses, prisms and 
like oplleal devices; (4) wientiffe glassware; 
(5) illundnatlng glassware; ((►) laboratory porcelain; 
(7) scientific and optical liislruments; (8) potagfllum 
compounds: (0) tungsten j)ow^der and ferro- 
hingsten; (10) zinc oxide: (11) lUhopone; (12) 
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tliorlum nitrate; (18) gas mantles and mantle 
rings; (14) magnetos. 

In addition to the nlx)ve, In pursuance of the 
undertaking given by the I’resldent of the Board of 
Agriculture In the House of I^ords on March 10, 
1010, the prohibition on tlie Imixjrtation of hops 
will be continued for the present. 

It is not i)ioposed to make any additions to the 
above list unless and until 1‘arllainent so deter- 
mines, with the possible exception that in the event 
of the contingency foreshadowed in paragraph (^>) 
above .*nising, it might bt‘ necessary to susixuid tem- 
porarily all or any of the Impoils from the country 
affected by the collapse of exchange. 


GOVKRNMIONT TRADE POLIGY. 

The Prime Minister has addressed an open letter 
to the press in which he summarises and gives 
further i)articulars in regard to the proposals made 
by him in the House of Commons on August. 18. 

Key Imlustncs.— Only such industries which 
fiiltil the following tests will be regarded as 
“unstable key” industries: — 

(a) That the product is essmitial for w.-ir, or for 
(he maintemince of the country during war. 

{h) That the industry had been so neglected 
bi'fore the war that there was an inadequate supply 
of th(‘ prfMluct. 

(c) Tliat the industiy is oiu' for the fostering and 
promotion of which ! lie (Government found it 
necessary to take* special stejis during the war. 

{(1) Tliat if special (tovernment support wen‘ 
witlidr.MWu, the industry could not maintain itself 
at tlic level of prodiK'tion essential to the national 
life. 

It, is proposi'd that the fe<‘s charged for the is.sue 
of li(*ences to Import goods jiroduecd by such 
“ unstable key ” Industries will be tlxed In each 
case with ri'gard to the dlffeivnc<* between the price 
at which the article can lx* imported and the ]>ric(‘ 
at which similar articles can be sold in the thdted 
Kingdom. It may be iu‘(vs.sary for some yejirs for 
the (ilovei'nm(*nt to continue to assist these indus- 
tries. Care will be taken that no undue iirolits 
sliall be made at the exix'iise of the community. 
I*, ading the grant by Parliaim^nt of the nefX'ssary 
pow' rs to give full effect to this policy, the Govern- 
ment intends to continm* the existing import restric- 
tions which affN'Ct industries qualified to lx* regarded 
as unstable key industries. The.se will be .sclu'duled 
and the schedule iiublished at an early date. 

f<:.r ports. —The (Government will endeavour, 
through the Consular and Comnu‘rclal Attache 
Services, to stimulate the* I'Xiiort trade In every 
direction. 

Statistics avd la format ion.— The (Government 
will collect fuller information about iiroduction, 
trade, jirices, costs and profits than has hitlu*rto 
been obtained, and seek any powers that may be 
r(‘qnisite. 

Standardisation . — It is jiroposed to set up at the 
P>oard of Trade a Department of Standards (D to 
jiromote and coordinate standardisation generally, 
and (2) to establl.sh and administer .such testing 
institutions as may lx* found necessary, and 
authorise and, so far as may Ix' ri'ipilred, auixu vlae 
the testing work carried out by technical institu- 
tions, trade organisations or private conct'rns. 


FOREIGN TRADE. 

Arabia, Hungary.— The Board of Trade has 
issued general licences authorising, with certain 
reservatlona, the resumption of trade with Arabia 
and Hungary. 

” Occupied ” Germany, etc . — Goods Intended for 
” occupied ” Germany, Luxemburg, Alsace-Lor- 


raine, or Switzerland may be ehipiXMl at the 
exporter’s option by any of the several routes now 
available. 

Poland.— The Polish Commereial and Financial 
Agency, 88, Klngsway, W.C. 2, has been authorised 
to issue import iH*rmlL8, from wliom the necessary 
forms may be obtained. The eliarges for an import 
ix'rmlt are rts. stamp duty, and one-tenth iwr cent, 
of the total value of the goods. 

Long Term Credits for Kjoport.-The Board of 
Trade has notified that an olllce will be oixmed 
shortly for furnlsliing sit'rliiig credits for assisting 
the exportation of gfxxls to certain disorganised 
parts of Enroix*. (hvdits will not Ix" furnished for 
the e.xport of raw material or for tin* .sale of slocks 
held by Government Departments. 


REPORTS. 


PiFTY-FiPTH Annual Rliout on Alkali, ktc., Wouks* 
UY TiiK Chief Insi’W’Tou, 11)18. Pp. 81. (London: 
ll.M. Stationery Offtce.) Prwe 2.y. 

TIjc aggregate number of rt^lslercd works in 
the United Kingdom in 1018 was l.oSO, a decrease of 
2 on tile iirevious year; lliis includes KUl works in 
Scotland. War conditions contimted to (‘xert tlieir 
advers(* influences on production and also militated 
agaln.st. a full degree of inspection, but In spile of 
dltllciilf i(‘.s in maintaining output and effecting 
repairs, lljo.se rcsixuisible (‘ontimied to meet the 
.situation eflcclively, exjxmdiug effort even on the 
extension and erect ion of i)lant and the considera- 
tion of fresli channels fur acii vUy in anticipation 
of possible post-wjir changes. From many districts 
an inferior quality jind restricted suiqdy of male 
lalxmr are rei)or1ed, but associated with this is the 
increasing etliciency of female labour. The ten- 
dency towards (‘loser cooperation l»y linns engaged 
in the same departments of manufacture Is again 
noted, and particular refcnujce is made to a move- 
ment for forming a central laloratory for the con- 
sideration of questions and proidems connect(Hl 
witli the tinplate industry in South Wales, w'hllst 
tlte mon* extended (*mployment of traiiuHl chemists 
in (diemlcnl works g(‘norally is numtioned with 
satisfaction ns indicative of a more progressive 
ix)licy. 

Alkali Works . — The development of elect roly tie 
methods for producing alkali and chloriiu* was very 
considerable, and towards tin* close of the .vear tlie 
operation of the Ix*blane process was materially 
curtailed through its inllnence and that of tlie 
ammonia-soda process. In the future it is thought 
that the Ixdjlanc process must yield, as regards the 
munnfacture of alkali, to a (‘oiuhlnation of the 
two newer nx'lhods. and tliat the demand for 
hydrochloric acid ami salt-cake, tliongh still neces- 
sitating the d(x*omposil ion of cx.unmon .salt with 
suliihiiric acid, Is likely to lx* met l)y tlie output of 
snmllcr works distrihnlcd more widely tlironghoiit 
the (xmiitry. In S(*otlaml the use of mechanical 
furnaces continiuxl to give satisfaction, alike as 
regards costs and the maintenaiK*!* of minimum 
e.scaix's of jjcid gase.s. An unusual and fatal acci- 
dent is r(‘ix>rted through the sudden breaking of a 
.salt-cake pot. the (‘onteiits of which, falling Into 
the fire-flue, caused a blow-back through stoppage 
of the draught. 

Cement Works.— The output was much lielow tlie 
full capacity of the available plant, and it l.s con- 
sidered that a great deal has to he done in rei)alr.\ 
before normal working conditions can lie restored. 
Little definite progress of a prnctic!il character xvas 
made townnis the recovery of ixjtash from kiln 
fume, although considerable (piantiUes of the 
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heavier particles were deposited In flues and 
utilised for agricultural purposes. 

Smelting Works,— Jn the South Wales district 
excessive amounts of sulphurous gases wei*e dis- 
charged into the air from furnaces which prepares 
sulphide ores for zinc extraction but do not allow 
of utilisation of the sulphur acids produce<l, and 
it is urged that the use of such furnaevs be dis- 
COntln^ied as soou as ]K)Sslble. There was a mon^ 
limited supply of sulphide ores otlier lhan those of 
zinc, partly owing to the development of methods 
for treating sudi ores at th(‘ mines in other coun- 
tries. The <lei)Oslli<)n of fumes t)y mechanical 
methods continued in successful oi)eration, whilst 
electri(*al metiKHls extcuided, both as regards the 
scale of oiM'rations and the numlKT of works In 
which they wcr(‘ adopted. 

Sulphuric Acid. —The hirge increase in i)roductive 
capacity in works si)ecially erected to meet the 
abnormal war reiiuinmumts eased the lieavy pres- 
sure which was ])reviously in evidence, but the con- 
clusion of tlu‘ armistice led to new plants erected 
on modern line's not being jnit into operation, wlille 
several ijlants aln'ady in oiK'ration were stopped. 
The easing of i»ressurt‘ allowed of iH'cc'ssary repairs, 
but sliortage of lalour and materials prevented 
rapid progress in this direction, although the 
general comlition of working plant throughout the 
country' was materially improved. Those* of the 
newer designs of plant calculated to work with 
limited chamlH*r spaev c<mlinued to give .satisfac- 
tion, and instances are also noted in which a com- 
bination of the newer with the older type is In use, 
but as regards the lattc'r it Is considertsl open to 
question whether it is wise to (omblne two sy.stenis 
wlii(*h difler in fundamental characteristics. It 
would seem I ha I if the gas coiipuKsillon is adjusted 
to suit the small chamber space section of such a 
compound unit It will Ik? too nitrous for the other 
section, and vice versd, whilst an intermediate gas 
mixtui*(L^ is not calculated to elicit the iK'st results 
from either section. The use of nitrous gases f)ro- 
duced by the catalytic oxidation of ammonia (.* 011 - 
tinued to give much satisfaction, and the oi>eration 
of this method was considerably (‘xtended; as ex- 
perience is acquired, its facility of control and 
uniformity of operation are more recognised, and 
it is stated to bt' less costly than the old m<‘thod, 
but it is polntcHl out that tlds aspect must dejjcnd 
on the relative cost of raw inaterials at tlie works. 
Oxide of iron contact towers, erected between the 
burners and the Glover lower, were under trial in 
several works, Imt did not giv(* sueh goml results 
as were antleii»atcrl, altliougli in one in.stanee sm‘li 
a tower led to a rednetion by one-third of the nitre 
required to work the prow.ss. It Is thought that 
the difficulties eucounten‘d are uot fundamental, 
but that they are to be overcome by persevering 
effort. Trouble due to diisl (\ari*i(‘d forward with 
the burner gases continued to r(*ccive niueh atten- 
tion, and a modiiicarion of the usual chnmb(*r 
practice which has given satisfaction consists in 
removing part of the dust in depositing fines, and 
then cooling, washing, and filtering, and finally 
re-heatIng the i)nrlfied gas('s before entering tlie 
Glover tower. This system entails more el.dMmite 
plant and incrcase<l fuel consumption, but is said 
to offer distinct advantages In yielding a high-grade 
acid and ensuring more regular working. Sniphide 
ores of zinc have proved satisfactory for nsc in the 
contact process and the calcined ore suitable for 
the extraction of zinc, but much difficulty has 
arisen in some cases In sufficiently purifying gases 
derived from the burning of pyrites, which has 
led to inefficient conversion of sulphur dioxide into 
sulphur trioxido and consequent high escape of acid 
gases, along with low production of “oleum.” 
GallJard towers continued in use for the^oncentra- 


tion of sulphuric acid, but to a more limited extent, 
and these are still characterised hy emitting the 
discharged waste gases higher in acidity than other 
types of plant. A modified form of Kessler con- 
centrator did highly satisfactory work and the 
Davis concentrator proved efficient In bringing 
chamber acid up to about Glover tower strength. 
The Caldcr-Fox scrubber In its lmi)rovcd form is 
considered an efficient remover of susijended liquid 
partlcle.s. A man was fatally gassed by arsenu- 
retted hy<lrogen whilst cleaning out a tank used for 
storing coJKKMitratcil sulphuric acid, and attention 
la again called to the dangers of working in such 
tanka without proi)cr ventilation both prior to 
anyone entering and also throughout the period of 
working, and to the necessity for taking precaii- 
iions against the existence or fonnatlon of nrsenu- 
retted hydrogen. 

Chemical Manure Works . — Greater activity 
characterised this industry; there was an increase 
both in the number of registered works and In their 
power of production. Indeed, In Scotland the 
quantity of i>hosphates and bones dissolved 
(7().S00 ions) is the largest on record. The use of 
nitre cake is likely io become permanent as offer- 
ing certain advantages ai)art from the question oT 
l)roduclng suiH'ndiosjffiates during a period 
limited acid 8U]>i)ly. The adoption of mechanical 
dens extended considerably, to tin; advantage of 
the Industry, and many ih‘\v types have been 
Introduced. 

Sulphate and Muriate of Ammonia and Gas 
Liquor Works . — ^Towards the close of the year 
tliere was a reversion towards the manufacture of 
suli)hate of ammonia In several works where plant 
for production of concentrated ammoniaeal liquor 
hail l)e(‘n erected to meet the extensive but tem- 
I)orary demand for that product for munition pur- 
IK>seH* The total quantity of ammonia pnxlucts 
prodi](*cd was less than in 1017 by tlie equivalent 
of 2(),0(U> tons of snli)hate of ammonia; thus, the 
first and the last year of the war were both asso- 
ciated with a nsluwd ri'covery of ammonia lU'o 
ducts. The shrinkage in 1018 was large when the 
expanding character of ammonia rccov(‘ry for many 
years i)ast is consid(‘red. Amongst influences tend- 
ing towards a smaller production an* meulloned 
the Inferior quality of coal used, tiie us(‘ of water- 
gas, the large production of gas im'i* ton of coal 
carbonised, tlie use of steam in vert leal n‘torts, 
the produetloii of concent rat(*(l ammonijn^il Ihiuor, 
accompanit'd loo frequently by a high working loss 
of ammonia, and a reduction in the (piantity of 
gas consiime<i. It is pointed out tliat a large? jiro- 
ducllon of gas p(‘r ton of coal carbonised and the 
mse* of .steam in vertioil retorts may lead to an 
iiK'roa.se*d recove-ry of fiinmoiila iH‘r ton of coal, 
hut that If the weight of coal useel i»er volume of 
gas elistributed is more than correspondingly less, 
an inereas<‘d re<*overy jh'f ton of coal carbonised Is 
assoe’Iated, on a similar gas consumption, with a 
decrease in tbe actual eiuaiitlty recov(‘red. In c-om- 
menting on the* foreign (larg(*ly German) control 
under whieh rwovery cokc-oven plant was erected 
lH*fore the war, it is observed that during the war 
lmiK)rtant aeldltlons were made to works of this 
elass by Ilritlsh effort and wdth British material, 
so that the fnlun? (*rectIoii of such plant need not 
return unrler the former control. A fatal case of 
gassing occurred in a works where the prop(*r i)ro- 
cedure was not followed In atti'inpting to remove 
a blockage In the exit pl{)e from the decom- 
poser In a plant for producing concentrated 
ammoniaeal liquor in a coke-oven works. Another 
fatality Is reported from a sulphate of 
ammonia works where a female worker was 
gassed while endeavouring to replace a plug In a 
vent-hole In the plrni leading from the still to the 
saturator. Death in the second case was stated 
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to be due to carbonic add poisoning, but it Is 
thought probable that other gases were partly 
responsible. New installations of the “ direct ” 
process of sulphate making In gas works were put 
into operation during the year, but in two cases 
this process was discarded in favour of the ordinary 
distillation process, and in other works recovery by 
the direct process was disapi>olntlngly low. It Is 
ix»inted out that It Is oply by careful attention to 
working conditions at the “bubbler,” ammonia 
still, and gas purifiers that the best results can be 
obtained, and that whore the proces.s has been 
si>ecially studied improved production has resulted. 
A memorandum on the analysis of ammoniacal 
Ihiuor is attaclu'd as an apiiendix to the Refiort. 

Nitrio Acid Works .— was a marked reduc- 
tion in the output of nitric acid. An appreciable 
proportion was obtained from oxides of nitrogen 
resulting from the oxidation of ammonia and from 
the use of nitric acid in various processes. In 
most works, however, it was still manufactured by 
Ihe decomi)osltion of nitrate of soda, and for this 
purix)se use was found for all the nitre-cake avail- 
able. 

MisocUavcons.—Tharc. was mucii activity in wo<»I- 
carbonising works, and carbonising maciiines of 
improved tyiK* were brought into more extended 
use. Tinplate works wer(‘ restricted in their opera- 
tions by limited supplies both of lalM>ur and 
material. The use of nitre-cake for pickling the 
steel plates prior to tinning c‘ontinu(‘d to be widely 
and successfully practised. The extent of operations 
was greatly reduced at alkali waste works, less 
waste being available for treatment in consequence 
of the increased ])roductlon of alkali by electrolytic 
methods. The attractive i)rices for while arsenic 
led to the starting of several new works of this 
class, and, as in previous years, dry filters i)roved 
more elficleiit tiian wash towers for arresting 
arsenious oxide. There was active manufacture at 
bisulphide of carbon works, and In gas works tiie 
erection of tar dehydrating i)lant coutinned to 
extend, and there was also an Increase in plant for 
the full distillation of tar. At picric acid works a 
great falling olT in operations following tiie winplc- 
ion of tlio arnil.stice Is reported. 

[Technical details contained in tlie Report will 
appear in th * ,\i)stracts.] 


llF.eoKT OF TIIF. HlUTlSU (’KI.iaJLOSF. l.NQUIUV COXI- 

MiTTK.E. [Ornd. ^f/.] {lAimton: 7/. If. 

Stationerif Office.) 

The committee api)olntod by the Ciovernment in 
August lOlS to Imiulic into llie formation and tinaii- 
<*iul arrangements of Iht^ Rritish t’ellulose and 
Ohemieal Manufacturing Co., lAd., and associated 
(companies, and upon their relations to Government 
llepartments, pn'sented its leport to Parliament a 
few days bi'forc the adjournment. Althougli the 
terms of reference did not, apparently, cover all 
the questions raised In the Fifth Reimrt of the 
Select ('’ommlttw on National Exi^endlture (U\ls 
.1., 1918, 300 u), most of the criticisms contained 
therein re(‘elve references if not full treatment, 
l^ixiakiug genertilly, it may be said tliat tlie elTeet 
of the Report is to exonerate all the partl(‘s eoii- 
eerned. The Issue of the Report, was delayed largely 
through tlie contlnm^il absence In America of Dr. 
Camille Dreyfus, one of the principal witneaae.s, 
“ and the explanations whleli he has given to us 
seem to us very unsatisfactory.” The history of 
the Inception of the British Otdlulose Co. and of 
Its multifarious financial arrangements are de- 
scribed In considerable detail, and lists of share- 
holders and debenture-holders, with their holdings, 
are a]>pended. The debentures were issued with- 
out Treasury sanction. The oral evidence and the 


accountants' reports, which are stated to accom- 
pany the Report, are not Issued with it. 

The original company formed to manufacture 
cellulose acetate and to acquire the Dreyfus British 
patent rights was promoted by a Canadian staff 
officer and two others “ who had previously essayed 
without success the manufacture of (jellulose acetate 
in this country.” The share capital was £4000, 
divided Into Gd. shares, of which approximately one- 
fourth ultimately went to the subscribers for deben- 
tures, 79,S198 shares to the Swiss interests, and 41,079 
shares to the promoters as their promotion profit. 
Two years later the second company — the British 
Cellulose and Chemical Manufacturing (Parent) 
Co., Ltd.—was formed, with a capitnl of £3,500,000 
ill £1 shares, shareholders in tlie original company 
i-ocelving £14 lO.y. now share.s for one old. Why M. 
shares should liave been the denomination selected 
the Committee was unable lo ascertain, but no 
evidence was obtained to show that the capitalisa- 
tion of either company was used to procure undue 
Influence or that such Influencv was obtained, nor 
could any material inference be drawn from the 
great contrast between the nomijal amounts of the 
shares of either company and tno prices at which 
th(‘y were dealt in. The original company’s 
shares changed hands at prices ranging from £1 
to £10 AOs. i)er share. “ The contrast IxTween the 
nominal capital of the original company and that 
of the parent company is so glaring that, for much 
of the criticism to which tlicy have lH*en exposed, 
wc think that the jiromoters and otliers connected 
with the comiiany’s tinnncial arrangements have 
only thomselvcvs lo thank.” 

The account of the relations bc^tweini the com- 
panies and Government Departmenfs Is too lengthy 
to admit of a satisfactory summary, but the follow- 
ing points may be selected : The delay in the com- 
pletion of tlie company’s works at Spondon, near 
Derby, ceased after Government asslstancv was 
forthcoming in rcsiK'ct of granting priorities for 
materials, etc. The supply of (.‘tdlulose acetate from 
ITraiK'e broke down in June 1917, and the ever-ex- 
panding aeronautical programme caused additional 
anxiety. Brig. -General W. Alexander, of H.M. 
Factory, Gretna, was then appointed Director of 
Supply, and Mr. J. RadclilTt^ he.ad of the section 
dealing with “ dot)e chemicals.” The former in- 
vestigated the iiosslbllity of manufacturing at 
GiH'tna a “ uitro-dope ” as an alternative to cellu- 
lose acetate. Nilro-dope manufacture is indepen- 
dent of the latt(‘r material, but, it is stated. Its 
liinammabillty is greater. On the reixirt of Mr. 
RadclilVe that tlie company liad arranged to enlarge 
its i>lant to meet the increased programme, Instruc- 
tions were given to proceed wltli tlie work at Sinm- 
doii, all iuH?essary priorities were granted, and a 
loan of £200,000 was advamx^d on the power plant. 
Tlje company started in erect works for the ex- 
tended production of (xdlulose actuate, for an 
acetone plant and for a carbide factory, without 
wailing for formal sanction. 

In Noveinlier 1910 H.M. Treasury agreed to re- 
fund the company its ca])ital expenditure on plant 
up to a maxinium equivalent to the excess profits 
duty for which it would be liable, subject to the 
company agreeing to quote ivnsonahle prices and to 
take orders only for Government purposes during 
the war. The Committee does not feel itself called 
upon to discuss this arrangement; and, moreover, 
while tlu‘ concession w^as in force no profits at all 
w-ero made. Nor does the Committee consider itself 
couqietent to pass any opinion on the quality of the 
txmipaiiy’s cellulose acetate; the Technical and the 
Inspection Departments, however, give preference 
to the French product as being more uniform. 

A considerable part of the inquiry related to com- 
plaints of the British chemical trade that prefer- 
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ence hud been shown to torelgii Intei'ests. The gist 
of the rei)ly thereto Is that the Goverinnent policy 
was to discourage duplication of plant, and that If 
contracts had bt^en placed with new nmnufacturers 
much delay In obtaining deliveries would have 
resulted. 

With regard to the couiplaini that (ho Govern- 
ment was made exclusively deiHUidenl ni)oii one 
source of supply, the production from which had 
been previously criticised, the Gonimlttee hnds that 
no ill effect appears to liave resulted Irom the 
policy adopted; it is m1sc> of llu* oidnion that nothing 
amounting to favomitism to the ('ompany was 
shown by the AinTaft 1 teparlment. Attention is 
tlrawui to an arrangcunent whereby eacli of the 
managing directors. I>rs. Gamille and Henri 
Dreyfus, was all<nved £4.”>00 i)er annum for living 
and enl(‘rlainmenl exi)enses, and to the chairman, 
Gol. Grant Mordcn, foOhlt for similar purposes: 
and to the fact that in 1017 Dr. C. Dreyfus had 
offered to employ a subordinate officer in the Aero- 
nautical InsiR'ction De])artmenl at an enhanced 
salary. “If all the facts.” the Keport concludes, 
“ w’hich we hav(‘ sifU^l with so negative a result, 
had been available last year to the critics of the 
company and its proceedings, we think that their 
(Mmcliislons would, tt' say tlio ksast, have undergone 
large modification. It is satisfactory to b<‘ able to 
rc'port that, in our oiduloii, there has b(‘eu neither 
favouritism nor corruption, and tlint th(‘ official 
action taken has Imvu Ibroughoul sucli as appeared 
to the DepartiiKuils <*oiic(Miie(l tlie 1h*sI that w’as 
open to them under the circumstanci's.” 


OFFICIAL TRADE INTELLIGENCE. 


{From tJir Hoard of Trade Journal for Auf/ust 7, 

11 and 21.) 

OPENINGS FOR RUITISIl TRADE. 

The following Impdries have been received at the 
Department of Overseas Trade (Devadopment and 
Intelligence), 711, Raslnghall Street, London, E.G. 2, 
from firms, agents or individiiuls who d(*sire to 
represent TI.K. manufact iirtu’s or exiHirters of tlie 
goiKls s[K‘cifi(‘d. Rritlsh tirms may obtain the names 
and addresses of tlie [>t*rsun.s er firms referre<I to ' 
by applying to liie Dci«artment and ipioting tlie i 
specific reference number. | 


I 

LoC’ALITY of 1 
Firm or Agent | 


Materials. 


! Pefkrence 
t N l .MBEK 

i 


Australia 
British India 


British West 
Indies 


Canada ... 


Bgypt 


... ! Prinrirists’ rcquisjt<-H ... 411 

... j Iren, sbcfl, heavychomicais { 412 

... Drills, dyes ... ... ; * 

... I DruvrKists’ rcquisiles ...I 3r»0 

|Soieriiia<' Mirttruinents ... j lUUt 

... ' Drills. ..oap, stains, etc. .’UlT 

...I Metals 

... Uyes, antifriction nietals, j 370 

! wall and floor tile.s i 

... I Drii>?H, glass, crockery ... | 373 

... ! Glu.ss, inilk food ...I 41H 

G’liina, earthenware, ^rlas.'< i 3IS 

; I’harniacciitical /.'■oods ... j .'.20 

I Fiingioidt?s, iriseel Icidos i 321 

.Chemicals, drugs, soap,* 37.'> 

I drujjr^fists’ requisites i 

j Laundry soap ... ... j 133 

... Hi.J>hcr 311 

... Clji.-..-,, china l377, 37.'^, 379 

... ' ChcruicalH.drugKisls’goeds j 420 
... Plate kIhsh tor automo' t 

I Idles, etr-. i 

... ' Clieiriieals, i)aints, per- 3S3 

fumes 


*, The Auent General for New ,South Wales, 28, Cock- 
spur Street, S.W. 1. 

t The CaDa<lian Government Trade Comuiiseioncr, 
73, Bafiitighall Street, EX’. 2, 


Locality of 
Firm or Agent. 

Materials 

Reference 

Number. 

South Africa ... 

Petroleum 

387 

,, 

Galvanised sheets 

429 

,, 

Hides, leather, etc. 

430 


Dyes, glass, pottery, 
paper 

431 

.. 

Copper sulphate, caustic 
soda, saltpetre, linseed 
oil, grease 

432 

Austria (Trieste) 

Fats, oils, oilseeds, rosin, 
fertilisers, etc. 

434 

Belgium 

Paint, varnish 

335 

Iron, steel, pitch 

435 


Steel, metals 

437 


Cretonne paper, 
cardboard, glue 

430 


Sulphuric acid, sodium 
sulphate, pitcli, calcium 
chloride, china clay, 
aniline dyes, pulp. 

(Goods In demand.) 


Bulgaria 

Petroleum, drugs, soap... 

440 

Copper, tin, galvanised 
sheets, caustic .soda, 
soap 

443 

Czecho Slovakia 

Steel 

390 

Denmark 

Leather 

450 


Preserved foods 

453 

France ... 

Soap 

339 


Chemicals 

391 



Haematite, Cleveland pig 
iron, etc. 

393 

Italy 

Ipecacuuidia root 

395 

liUhricating oils 

t 

Refractory hrick, cruci- 
bles 

401 

Netherlands 

Druggists^ sundries 

403 

Poland ... 

Leatlier, tanning mate- 
rials 

399 


Chemicals 

342 

- 

Iron, steel, rubber, cera- 
mics, chemicals, soap 

§ 

Russia ... 

Metals 

345 

Scandinavia 

Soda asli 

400 

Serbia ... 

Tinplate, asbestos, ina- 
i hine oils, paraffin, cere- 
sine 

400 

Spain 

Cbemieahs 

351 

Cliemicals, iron, steel, tin- 
plate 

352 


Melals 

407 

Switzerland 

Fertilisers 

408 

High-speed steel, chrome 
and nickel steel, etc. 

353 


Oils, varnish, paint, soap, 
perfumes 

473 


Chemicals, rubi)er 

4 75 


(Jalvaiiised hIu'iMh 

477 


Clii-micals, drugs, di.sin- 
b'ctaiits, perfumery 

482 

I’nited States ... 

Rubbei-, oils, cliemi<*alH, 
or(^s, metals, l attlo food 

350 

C'utia 

Chemicals, drugs 

495 

Ghile 

Iron, steel, glass, chemi- 
cals, djes 

3.57 


Tanning muterialH 

490 

’’ 

Gla.ss, cliina 

493 


X The Secretary, Hriti.sh Chamlau* of Coininerce for 
Italy. Via Silivio Pcllico, 12, Milan. 

§ Tlie Secretary, Polisli Commercial and Finaneial 
Atceuey, (k)mmlHsion Internal ional de Kavllaillement, 
MS, Kinpsway, W.C. 2. 

TARIFF. (T^STOMS. EX("ISE. 

Australia . — Recent customs decisions nffcci potuio 
flour niid condensed milk. 

yfcb//am.— Except In ccrtnlu cast's exj^ort licences 
.•ire no longer required for g<x)ds in transit throiigli 
Rtdgium. 

Export licences arc still necessary in the cast' of, 
inter alia, ammonia, aniline, hones, brass, brick, 
cement, colours, certain metals, fats, oils, glycerin, 
gums, hides, lime, manga nest* dioxide*, mineral 
pitcli, nitric acid, phosphates, i)laster, jfota.sh, 
resins, ruhlw'r, c(*rtain sulphntt's and suliffildcs, sul- 
phuric acid, tar, tallow, turpenllnc, varnish and 
window glass. 

Gawadtt.—The Order in Council requiring ah 
goods imported from Belgium to be accompttnleu 
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by a certificate of origin and Interest has been 
rescinded as from July 1. 

Colornhia.— All additional duty of 8 t^entavos i)er 
kilo, bus b<H*n levied on foreign salt imported at 
lUienavenlura and Tumaco with effect from June 5. 

Frmice and .'I //7crfa,— Further particulars of the 
application of the new customs duties are given in 
the Bd- of Trade J. of August 7. 

The law for the modification of the customs 
rcfjime of petroleum products came into force on 
August 5. 

h'rench Indo-Chinn. — The regulations governing 
I lie import and sale of coc'aine, morphine and simi- 
lar dnigs may lx* seen at the Department of Over- 
seas Trade. 

Italy. — Among the articles for which import 
licences will be required after August 1 are, alcohol 
and alcoholic beverages, essences and essential oils, 
fruit syrup, chocolate, copper sulphate, sulpliites 
of soda potasli and lime, acetone, soaps, ix‘rfumery, 
vegetable fibres, artificial silk, cement, many metals, 
sulphur, copra, linseed, horn, benzine, mineral oil, 
sugar, mat(di(‘s, oilseeds and condensed milk. 

A list of aiticles the Import of which is iirohibited 
excejit wlH'u destined direct to State Departments 
<»r “ con.sortia ” for sufqdies is given in the Bd. of 
Trade J. of August 14. 

i.Hxcniliurf/. - The provisional customs tariff is 
set out In the Bd. of Trade J . of August 21. 

Moroevo. ExiK)rt licences are no longer required 
for certain seeds, <d(‘aginous jxaHls, locust lx*ans, 
gums, resins, hides, vegetable hair and crude wax. 

A eihcrlandf<.— The ]»yohibltlon of the export of 
peat litter and sulpluirlc acid has been withdrawn 
as from July 2;'). 

Kecent customs decisions affect amyl salicylate, 
’•pertinax” jjaper and inagnesluiu iK-rhydrol. 

iVcfC Zealand . — Among the articles that have 
recently been classified for (*ustoms tariff i)urposes 
are nH‘tal cylinders to hold liquerusi gas<*s, welding 
ro<ls of steel or aluminium, and certain kinds of 
paper. 

B dend.—A copy of the provisional customs 
la rill may Ik* seen at tlie lH‘partment of Ov(‘rs(>as 
Trade. 

Uumnnia.—A tax of 20 per cent, ad raJ. has been 
iuqwjsed on all exports except oil. 

South Afriid.—W Is propo.sed to amend the 
customs duties on alcoholic lK*veragcs, medicinal 
I »repa rations, ammonia and certain salts, baiiiiiu 
peroxide, some iin‘pa rat ions of iJiosphoric acid, 
borax glass, oil scimIs and nuts, etc. 

Southern It h ode. si a. —The ])resent customs and 
excise duties arc to remain in force until July 81, 
1020. 

It is jirolilblted to imjiort bones, bone meal, Inine 
Hour, bone dust, lame compound, dlssohaal Imuics 
or the lik(* unU‘ss the bones have luvn sterilised 
l>y <*ne of twt) procf'sst's nientioned. A declaration 
to this en\*ct must Im* furnished by the inqiorter. 

Sn'itzerland . — Exiiort licences are no longer re- 
quired for cork, artificial silk, lime, clay, 
shei'ts of imitation gold and silver, jrinmonia<'al 
lupior, pure nitrate and (’hlk'an nitre, etc. 

(’ertaln goods, amongst which are some clnuul- 
cals, may only be (*xported over the Italo-Swiss 
and Franco-Swlss frontiers. 

t'nited Staien. — U(*cent rulings of the War Traile 
Hoard affect sugar, pig tin, tin oxides, alloys of 
Hu, type metals, salvarsan and all substitutes and 
(Hiulvalents thereof, dyes, drugs, iwtash and 
chemicals. 


COMPANY NEWS. 


iWNTI CONSOLIDATED MINES, LTD. 

The ordiimry general meeting was held in London 
on August 0, Mr. Kdimiml Davis (Joint munagiug 
director) presiding. 

After reviewing the timinclnl sllualitjii, Mr. Davis 
descrilx*d tlie developments^ which had taken place 
In connexion with the eomx)any’.s manganese de- 
posits at Dagwin, near Taquah, in We.st Africa 
(this J., 11118, 57 u, 4.58 n). Shipments of ore during 
11118 were 211,124 tons, and for the first six mouths 
of 11)10, 14,007 tons. The concessions an.*, however, 
eapahle of being exploited to a far larger extent, 
one property alone, the Dagwin Extension, w'hloh 
has lK*en proved along 2ii miles, and upon which 
developments are Indug actively carried out. being 
capable of producing 00,000 tons a year. The de- 
Irital ore lying on the surface ami down to a 
shallow depth is estimated to amount to nearly 
8,000,000 tons. A large tonnage of ore has been 
sold over a terra of years, tlie only oiUstandliig 
difficulty being tlie high railway *te (8/?. (>J. ix*r 
ton, plus liglUerage at SeceoudtK*!/ Arrangements 
have lK*eii practically completed for tlie sale of tiie 
major part of the comi»aiiy’s manganese Interests 
to a new com|>any witli a share eapilnl of £080,000, 
of which £.50,000 will Ik* subscrflK'd for by a firm 
in the TJniled States, which will also contract for 
100,000 tons of on* iicr annum for five years. Steps 
are lx*ing taken to ])lace [he ocean transjwrt of 
the on* in the hands of Britisli shipjuug comiiaiiles. 
As the T’nited States ii.Ms practically ceased to 
import ferro-maiigaiiese from (Treat Hritaln, it will 
probably nee<i to imiK)rt fiom 200.000 to 250,000 tons 
of mangane.se ore yearly, and even more if the 
steel capacity of tlmt country continues to rise as 
it has (h-ne of late years (50 iK*r c('ut. above pre- 
war capacity, against 4.8 iK“r cent, increase for this 
country). 

Tlie balance of jirofit oiitained in 11)18 was £72,805 
on an issueil share eapital of £448.448 in S.s-. shares, 
and a dividend of lOd. ]>er share for tlie year has 
been ])ald. 


SOUTH ME'rKOUOiJTAN HAS CO. 

At the ordinary half-yearly general meeting held 
on August 18. Dr. U. UariK*nter, chairman, dealt 
principally wltli financial considerations, export 
reslrietions, and the “ P.eilbv ” Keinirt on Has 
Standards (this J.. 1010, 101 k). 

After successfully supi>lyiug public and private* 
needs in Soutli Ixuidou feir m*arly thirty years, and 
performing work of more national tban local im- 
portaiice during the war, the Uompany found itself 
in the unenviable position of lK*iiig ccuiifielled by 
law to limit its half-yearly elivideiid to II iK*r ex*!!!. 
U'vss tax (six-eh‘veutlis of the pre*-war dividend). 
Business had Ik*^*!! <]uile satisfaiMory, e'SiKxdally 
in view of tile drastic regulations laid down by the 
Fuel and Lighting Order. In spite of tiiese and 
of an increa.se of 100 iier eemt. in tlie price of ga.s, 
.sales tlie latter liail only diminished by 21 iK*r 
eeiit. The iirinciple of the sliding scale had not 
broken down but its present mode of application 
bud become ob.solete. Tt'iuiiorary hardships during 
the war were Inevitalile, but the I'lesent restrictions 
on lli(‘ exjiortation of one of tlie eonqiany’s pro- 
duets were unjust lliable. Tlu're should lx* no 
dlflieulty in basing the grant of export licences 
to individual undertakings uiKui the difference 
lK*twt*eii home i\*qulreinents and total prmliiction, 
the intermediation of a “ pool'’ or “ trust ” lieing 
both uunecegHary .and dangerous. As a result of 
the present regulations, the eomimny was left with 
a stock of by-products valued at nearly £250,000. 
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Dr. Carpenter expressed himself as In general 
agreement with the recommendations of the 
** Reilby ” report, the chief of which was that in 
regard to gas no rigid standard of quality, other 
than calorific power, should be applied. The 
company proposes to adopt the piwedure laid 
down in this report. 

It was to be liop^^d that no more would be heard 
of the nationalisation of the coal industry, but 
mining rights might well l)e transferred to the 
State and leased by It to statutory undertakings. 
Workers in and on the mines should be taken into 
partnership with the capitalist, and with him have 
a voice in the management. 


NITRATE COMPANIES. 

The records of the principal nitrate companies 
during 1918 are given in the following table (i^outh 
American J., Ang. 2, 1919) : — 


[Augtut30, 1919. 

30^. premium. The whole of the shares of the 
Queenborough Glass Bottle Works, Ltd., and the 
business of the British and Foreign Bottle Co. 
have been acquired; and also 300,000 B per cent, 
cumulative participating preference shares in the 
British Window Glass Co., Ltd., whose recent 
issue was over-subscribed six or seven times. 
At the company’s factory at Canning Town, fur- 
naces with a weekly capacity of 100—120 tons each 
are being Installed; one of them is complete, five 
are nearing completion, and there are practically 
another ten in course of erection. There are four 
furnac'es in active oi)eratlon at the Queenborough 
works and two additional funiaces ready to start. 
In addition to the automatic glass bottle-making 
machines, the company has acquired the sole rights 
for machines for automatic grinding of stopr>er8 
and bottles. An output of 1750 tons i)er week is 
anticipated for the factory at Canning Town, where 
eventually only coloured bottles wIU be made, the 


Production 



1917 

1918 


quintals 

quintals 

Agiias Blancas 

767,000 

726,000 

Alianza 

2.993,857 

2,010,798 

Angela 

427,777 

372,220 

Anglo-Chllean 1 

2,. 589, 650 

2.275,700 

Forfcuna 

1.409,068 

1,165,613 

Lagimas Nitrate 

518,000* 

494,000* 

Lautaro 

2,287,000* 

2,000,000* 

Now Paccha i 

527,100 

535,000 

Salar del (>armen 

616,180 

676,081 1 

San Lorenzo 

319,000* 1 

;403,000* i 

San Patricio 

217,000* ! 

285,000* ! 

Santa Rita 

431,000* 

430,000* ; 

San Sebastian 

366,929 

289,254 

Tarapaca 

660,000* ^ 

674,000* ; 

1 

Total 

14,160,161 

1 12,236,666 j 


• Estimatod. 


Although dividends have been reduced — by an , 
average of about per cent. — profits iK^r quintal j 
have been greater on a smaller output. The excel- i 
lent price obtained of t>er quintal more than ! 
neutralised the increase in i>roductIon costs in the | 
case of the cheap pro(iuccrs. Since tlie cessation 
of hostilities the outlook has been darkening, and | 
the situation will not improve until shipping facill- i 
ties become available. Even then the market must 
to souie extent be restricted owing to high freights, 
although the demand for agricultural puriwses will 
be great. Owing to the.se circumstances the pro- 
duction of syntlietic nitrogenous fertilisers is likely 
to he stimulated, and countries like Germany which 
po.ssess a developed nitrogen Industry will he in i 
a strong position. It is the considered opinion of 
a chemist, of more than national repute, who has I 
recently imspccted the gnait nalx'r plants in Ger- ! 
many, that synthetic nitrate will l)c able to com- j 
pete with Chilean nitrate at no very distant dale. | 
At the present time the G(‘rmau chemical industry * 
as a whole is in a state of suspended animation ■ 
owing to the dearih of coal. i 


BKITLSH GLASS INDUSTRIES, LTD. 

At an extraordinary general meeting held on 
August 7, Mr. C. W. Milne, the chairman, said 
the object of the meeting was to obtain authority 
to increase the company’s capita by a further 
£750,000, and to issue ^,000 dKr £1 shares at 


Tradlni? profits 

Estimatod 
profit per 
(luintai 

Dlv. 

Inc. OP 
Doc. 

1017 

1918 

1017 

1918 

£ 

X 


IT 



65,413 

56,924 

14 

19 

10 

389,489 

467,213 

31 

55 

40 

... 

34,912 

49,069 

19 

31 

30 

+ 5 

435,719 

169,494 

... 


15 

-10 

11,4.57 

61,492 

2 

13 

n 


60,625 

40,653 

28 

20 

2 


33;3,010 

317,064 

34 

38 

18 

-^6 

14,634 

29,809 

6 

1.3 

10 

-5 

63,356 

82,812 

14 

28 

20 

-15 

16,903 

23,192 

12 

18 

25 


7,180t 

10,874 1 

... 

9 

nil 


9,902 

12,372 ; 


7 

5 

+ 5 

10.419 i 

12,9;45 

7 

10 

nil 

... 

75,470 

81,675 

27 

29 

10 

-5 

1,514,129 

1,415,578 

25 

j- 

] 27 




t Loss. 


manufacture of (he pure white bottles being con- 
fined to th(‘ Queemborough works. Tlie resolution 
to Incname the capital was passed unanimously. 


REVIEWS. 


TiiK Chemists’ Yeau Book. Edited by F. W. Ataok, 
assisted by L, Wthnyates. Fourth edition, 
2 vols. Pp. 114(5. {Manchester: ^^herratt and 
IJnghes, ]91S~19.) Price 15«. fid. net, post free. 

The fir.st edition of the Chemists’ Year Book, 
published at a time when the supply of the well- 
known German publications of similar scope had 
ceased, bore signs of hasty preparation, but mtd a 
distinct want and secured a considerable circu- 
lation. With successive editions the scope and 
value of the book have increased, and the present 
edition, though still capable of considerable im- 
provement, is a very useful and on the whole trust- 
worthy work of reference. One of the most com- 
mendable features of the Year Book Is that the 
Editor is depending more and more for his material 
on authorities in the different branches of the sub- 
ject. New sections have been provided by Dr. 
J. W. Mellor on “ Analysis of Clays, Firebricks 
and Silica Materials ** ; Dr. E. J. Russell on 
** Agricultural Chemistry ” ; Dr. B. H. Rodd on 
“ Crystallography/' and others. Many sections 
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Ijave been revised Including the organic eection 
which is greatly improved. Among the useful 
contributions to this part of the subject may be 
mentioned that of Dr. E. Iloixi on uikalolds. 

The scope of the woi k has been referred to in 
former reviews, and need not be d(iscribed in detail. 
The iiumtK^r of topics touched on is now so great 
as to raise a douiit whetlier tiie Editor is not 
attemi)ting too much. He will be well advised to 
devote attention to tlie improvement of the present 
sections rutlier than to further extension of’ the 
scope of the book. In this connexion the sections 
with a physico-chemical bearing deserve special 
mention. The quotation (p. 4;U)) r>f tlu‘ deiisithss 
of certain alloys to three places of decimals without 
mention of the tmnperatun; is absurd. In many 
of th(i solubility tables old and incorrect tigures 
are given and as regards aqueous solutions the 
composition of the solid (hydrate or anhydrous salt) 
in equilibrium with the solution is not clearly 
stated. In these and some other sections much 
labour must be expended in order to make them an 
accurate retlexion of the present .stale of our know- 
ledge, and the revision must be thoroughly done If 
I lie work is to liold its own with the German 
luibllcations wlilcli will soon lx‘ available. 

Gfxuuik Center. 


Organic Oiiemismu' or (’iikmistuv of the (Urron 
( kiMpouNDS, By Victor yon Kiciiteu (Edited by 
Prof. It. Ansvhiitz awd Prof. G. f^chroeler). 
Volume I. (hiEMJsTRv ok tiie Aliphatic Series. 
yewly tramshited and rccised from (he German 
Editidn (after Prof. I', i^rnith's third American 
Edititni) by Percy lb ►Spiei.mann. hlecond 
( /frrLSYY/) lUlition. Pp. viii -f 71i). (Pondon: 
Keyan Paul, Trench, Trithner and Go., lAd., 
P.IUI.) Price 20.^. net. 

Even in th(?se days of specialisation there is 
doubtless a certain number of iieojilc who obtain 
their knowledge of some particular sclen(*e by 
studying an orthodox text -book, but there are prob- 
ably f(‘w who would attempt to obtain a knowledge 
of udvancvd organic chemistry in this way, and who 
W( uld not, in the ordinary coursi', attend lectuix^s 
on tie subject in one or other of the many recog- 
nised institutions. The books requireil may, there- 
fore, b(^ regarded as being suiiplementary to the 
lectures and can lx‘ placed in three classes: (a) the 
elementary text-book, (ti) tlie advanced handbook, 
and (c) the research and riTercnce llt(‘ratnre. 

We are well supjdled with a numlier of excellent 
lexl-lxioks which fall within class (a) and there Is 
little need for criticism in coniucxion with them, 
unless, indee<l, it were tliat their niimlx^r em- 
barrasses ch(>i(v; regarding (b) and (c), however, 
the conditions are quite difl’ereiit. 

It will l>e recognlsiMl by every teacher of advanced 
organic chemistry that a handbook of some kind is 
essential, bi'cau.si* It Is imimssible in an ordinary 
course* of advanced lectures to deal with any but the 
luore import a 111 di'lails, and the lecturer must con- 
line himself mainly to the treatment of particular 
groups of compounds and make his points chlelly 
by the comparison of om* group with another. In 
other words a course of advanced lect ures in organic 
chemistry cannot, strictly sixaiking, be systematic, 
and the student must lu'cessarlly ridy on his hand- 
book for his knowledge of the system of the .science* 
and for the tilling in of gaps. 

There are, then, two essential features of 
the ideal handbook, namely, that it should be 
systematic and should give without excvssivc detail 
the main principles underlying each sulKlivision of 
the* science. For these reasons those handlKxiks 
which are merely a collection of lecture notes, 
although valuable as representing another point of 


/ view, do not supply the want, as It is understood 
I by the prewnt writer, since they suffer under the 
same disadvantages as the lectures themselves. 

Two outstanding attempts have been made to 
meet the need outlined above— both are Oennaii. 
One was initiated by the late Victor Meyer but left 
Incomplete at his death. It was finished at a later 
date by .rucobson, and few organic chemists will 
deny that this treatise, which has never been trans- 
lated, represents in many ways the ideal method of 
treatment. The other is V. v. Klcliter’s liundbook, 
a translation of the first volume of whicli, from 
the eleventh German edition, has now appean‘d. 

Now, altliough opinions may differ as to the 
desirability or otherwise of having books of 
class (c), that is research and reference lit(*ralure, 
written by our own inaxple and in onr own language, 
there can hardly be two opinions, apart from any 
question of the method of treatment, as to the 
undesirability of having handbooks of class (b} 
translated from other languages. A brief considera- 
tion of the book under n^view will clearly show one 
reason for this, because, owing doubtless to the 
comi)lexlty of the subject, tlie first volume of this 
1 ‘dition was published at Bonn In i909, whereas the 
second volume of the same edition did not apix*ar 
until 19BJ. \Vh(‘n one contemplates the amount of 
lil(*ratnre wlucli has passed through the different 
publishing bodii's siucY* this first volume was 
written, it is clear that a liandbook piihllshed at 
tliat lime cannot lx* now up-to-date. It is true that 
the translated edition in the present instance is 
desciilKYl a.s revised, but if this revision means 
correction of the l(‘xt in accordant with rt'cent 
diseoveri(‘S, it.s effect has Ix'en negllgihle; indeed, 
the chemist ry of this book is the organic chemistry 
of 19(19, that is to say the book is ton years out 
of dai(‘. 

Again, then* is another great objection to the 
use of a translation, lx*cause it is apt to give a 
false sense of iKTsix^etlve to the advanced student. 
This objection is, moreover, enhanced in the present 
Instance, In^canse the Germans have, for a long time 
past, constituted tliemselves tin* recorders and 
publishers of organic chemical literature, a position 
which they have often abu.sed by llu‘ir ixilicy 
of giving prominenc-e to their own discoveries 
and delilx*rately leaving out, wherever possible, all 
reference to the discoveries made in other countries. 
It is greatly to lx* regretted, tlicreforc, that the 
translator should have ivtained the original German 
i\‘ferenc('s in tlieir entirety, lx*caiise a student 
reading lids book could hardly fail to arrive at the 
conclusion that organic clK*mistry was a German 
seicuee and that the di.scoveries made by other 
nationalities were negligible. 

Every student of advanced organic chemistry 
knows “ Richter,” and probably every student 
realises, .sooner or later, its limitations. The 
writer ean well remember the effect produced on 
him by his first iK‘rusal of it in 1891, and the 
opinion formed by him tlien has not changed sinc'e. 
The greater i»ortlon of the hook is wasted by the 
Inclusion of too much dr'tail which lYiiild easily 
liave lK*eu traced in tabular form, if indeed It is 
necvs.sary to include It at all, since sueh details arc 
iiininly of interest to rcs<*arcli students and are 
given In full in tin* research and reference litera- 
tnn*. On the otlier hand the main principles of the 
science, represented by tlic larger tyiK*. are given 
in too fragmentary a maimer and a great deal that 
is e.ssentlal is omitted. 

Thl.s criticism is written in no carping spirit, but 
chiefly in the hojn* tliat tlie right handbook on 
organic chemistry will lie taken in hand ere long. 
For the present we have mithlng but “ Richter ” 
and must rx‘rforei^ tmt up with its many Imperfec- 
lions. 


J. F. Tuoiu’E. 
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EMIL PIS(^.HER. 

The death of Emil Fischer deprives organic 
chemistry of its great(‘st leader. We, his con- 
temporaries, can hardly estimate the place his work 
will take in the future, hut It Is probable that he 
will l)e regard(‘d as oiu* of the greal(‘st organic 
chemists. J^lsclier was essentia II 3 ' a worker, he 
lived for notliing else and, though to work under 
him was the tinest inspiration a young man could 
have,* his jaipils in tiie main have gone into 
industry. Flsclau* ja'ver founded a school in the 
sense that Von Layer has done at Munich and 
he has not been resiK)nsible for any great new 
theories. Ills work was typically German, of tlie 
very best type, painstaking and thorough to the last 
degree. As a manipulator be was one of the best 
in the days when the standard of perfection was 
far higher than it Is to-day, and though of later 
years he only very ooeasionally performer! experi- 
ments himself his powers of observation and 
critieism remained nnliupain'd. His personality 
will remain in tlio memory of all who met him : tall 
and handsome in ap|)oa ranee, Ids voice had a 
singular charm. His tasb's were of the simi>b‘st 
and his life a very retired and regular one solely 
devoted to his work. He systrunatieally over- 
worked, and regarded Idmself as more or less an 
mvalid owing to phenylliydraziiie poisoning. WItli 
his German students he was inclined to be .anto- 
cratic, hut treated tlie many foreigners w'ho worked 
under him in a most friendly manner, particularly 
the English to wiiom he was very partial. 

Fischer was tK)rn at Eusklrchcn In the Rhine 
province on October b, 1852, and w’as msarly b7 
when he died. He avoided offleial functions as 
much as possible and took but little part in chemical 
politics. A keen critic hlmstdf he was somewhat 
intolerant of criticism of his own work. 

Ills Influence on German eliemleal Industry was 
very great. He frta|iK*ntly had some technical w'ork 
In hand tliough tliis was always lujide subordinate 
to the academic research work. He placed his men 
In good positions in industry wdtliout difficulty, and 
many of them have since done well. Naturally he 
attracted the pick of the students from all coun- 
tries and therefore was particularly fortunate in 
his collaborators : hence also the “ atmosphere” of 
his laboratory W’as most enthusiastic and fertile of 
Ideas. 

He was a hrilllant lecturer, thoiigli in later years 
he IfK'tured to the first year students only: in the 
weekly colbMiuiuin attended by the research staff 
and students ho w^ns at; his l>eHt as a teacher. 

Fischer took his degree at Strassbiirg in 1874, and 
eight years later Iwcame ordinary profes.sor al; 
Erlangen, moving to Wiiizburg in ISSTi and to 
Berlin, w’^here he followed Hofmann, in 18t)2. The 
old laboratory in the Doroth(K*nsrrass<? was (pilte 
inadequate, and In 1000 a move was made to the 
new quarters in the Hannoverstrasse, where every 
conceivable facility was available and where h(* 
began his Investigation of the proteins. 

Fischer’s researches wen* In tlie main In con- 
nexion with the thret' gnjups of natural products: 
the sugars, the proteins .mikI the purines: he has 
reprinted his pnin^rs in tliree volunu's so that they 
are easily accessible to the student. 

The purine work dates from 1SH2 and w^as sum- 
marised In 1800— In Its course the amiplex formula 
of uric acid, xanthine, guanine, etc. W'ore estab- 
lished and their synthesis effected. The btffiavlour 
of the parent substance of the group, purine, and 
Its derivatives was fully established, and technical 


methods for the synthesis of many of them have 
been subsequently elaborated. 

Fischer’s real love was for the sugars and he 
continued to work in this field until his death. His 
ultimate aim, the synthesis of cane sugar, was 
never realised, t hough he achieved the first synthesis 
of a natural disaccharJde — mellblose. Probably no 
other field of work has been so difficult experi- 
mentally, and his papers on the synthesis, and still 
more the proof of the structural and stereochemical 
formula* of glucose and its isomerldes, are among 
the classics of chemical literature. In the simplest 
of language he develops a story which will have 
lK)wer to enthrall the student for many years to 
come. Mis talisman proved to l)c phenylhydrazine, 
and the first pnix'r describing the Interaction of this 
with the sugars bears the date 1884. 

The protein w'ork was begun In the new labora- 
tory in Berlin : it involved first tlu^ study of the 
iimino acids, then the application of the knowledge 
so gained to the analytical study of the products of 
liydrolysis of the proteins, and finally the coupling 
of the various amino acids to polypeptides approach- 
ing the proteins in complexity. 

E. F. Aumstkong. 
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THE PATENTS AND DESIGNS BILL, 
1919 . 

I. Fhom TjfE Point of View of the Chemical 
Manufactuher. 


nOBKRT L. MONJ). j 

Tlie mniuifacliir(‘r stands In a coniplox relation 
to patents, lie is the principal user of them. As 
sueli he acquires those of use to him and owing 
(o the continuous stirvey of the problems he en- 
counters, and the researches necessary to elucidate 
them, lie himself becomes an inventor and where 
possible covers his Inventions wit h his own patents. 
As a patent is a monopoly granted for a limited 
numlK'r of years, In certain cases lie desires for his 
own protection to benelit by this monopoly; in 
other cases he feels himself harnjiered by it. 

New Inventions covered by iiahmts are rarely 
sulhcient ly worked out to enable a manufacturer 
to apply them without considerable further research 
and expenditure of capital, and many inventions 
— esiHiCially those alTectIng the large fundamental 
processes — require large means and many years to 
establish them on a fully comnim’cial basis. . 

As these iiropositions contain an element of 8<df- 
contradiction, it follows that any patent law must 
be of the nature of a compromIs<*, and the new 
Patents 111 11 must be criticised from this point of 
view. 

^riie lirst paragraidi attempts to solve the diffi- 
culty created by the monois'ily value of a laitent 
in so far as it restricts manufacturing in this 
country, and th(‘ machinery adopted Is to give very 
W'id(‘ pow’('rs to the roinptroller of Patmits which 
in e(‘rtain cases he can delegate to an arbitrator, 
subject, to an appeal to the High Tourt of Justice. 
It may be assumed that in all important cases such 
an aiiiK'al would iHi made, and the (pu'stion arises 
whether a s^>ecIal Court with suitable assessors 
would not prove a more satisfactory tribunal than 
puttl..g tills additional duty on to the back of an 
already overburdened official. 

C/Onipulsory w^orklng of jia tents has been an 
essential part of the patent laws of mo.st countries, 
and up to now has invariably provial a dead lettiT. 
One of the principal reasons for this is that without 
cordial co-operation Ixd.ween the Inventor and the 
manufacturer it la only rarely that the printed 
description of a patent— however carefully drawn— 
conveys sufficient, information to enable a new pro- 
cess to successfully worked, and this successful 
cooperation cannot 1^* obtained by cxiinpulslon. 
As a matter of fact a patent is only granted for a 
demonstrably new Idea, wdiereas some of the funda- 
mental conditions which allow this new idea to 
fructify may not in themselves be patentable and 
consequently are automatically excluded. 

Paragraph 2 enables a patently* to make the 
(V)mptroller the business agent for the dlsjxisal of 
his patent on terms which the Comptroller will 
settle. Whether many patentees will avail them- 
selves of this privilege will remain to lie seen. 

Paragraph 4, limiting the right of research to 
“ any complete 8i)ecilicn tion or any provisional 
speclflcation followed by a complete specification ” 
published during the last fifty years, trends on 
dangerous ground. Anyone conversant with the 
patent literature of 50 years ago will be struck by 
the nnmber of valuable Inventions which were then 
made and which might be re-.pa tented as novelties 
to-day under this clause. The confinement of 
research within these narrow limits also gravely 
r^^trlcts the i^lghts of tJie, public to the benent of 
former achlerements of tne human mind. As 


similar restrictions do not exist in other countries 
the search made by our patent office is placed on a 
much inferior level to that in other countries, and 
tlie fact that a patent is granted In this country 
would hG no guide to its prospects of being accepted 
elsewhere. 

Paragraph 0. The proiXT length of life of a 
patent has been the subject of various practice and 
much discussion. The United States, by Including 
the two years provisional terra, gives an effective 
life of 19 years. Ours us<‘d to be 14. This is now 
raised to 1(5. 

The profound dislocation of industry due to 
the many new requirements arising from the 
war has in many cases not only prevented 
the full benefit being obtained from expiring 
patents but has precluded the full develop- 
ment of new patents not directly connected with 
war W'ork. The claim of many inventors that 
existing patents or those which have expired during 
this i>eriod should hii automatically^prolonged for 
n term equal to the duration of the war, must com- 
mend itself to our sense of justiet\ esi>eelally as 
l>atont fe<‘s have been demanded during this period. 
At the same time new industries may have been 
started partly based on the assiimiJion of the pre- 
(‘xisting normal life of a patent. The proposed 
term of sixteen years is of the nature of a comi)ro- 
mlse. It W’ould have been fairer to have prolonged 
the life of patents for the whole j)erIod with 
provision for the grant of free licences to the above-* 
mentioned industries. The inventors have been 
partially roeomi>ensed by additional dues being 
demanded for the two years. It is also provided 
(paragraph 7) that a patent may bo prolonged from 
five to ten years by an appeal to the Uourt. This 
provision has always been a constituent part of 
English Patent Law, but the machinery has been 
so cuml)ersome and expensive and the decisions so 
erratic that very few have availed themselves of 
it. One of the greatest difficulties in judging the 
reasonable life of a patent lies in the fact that 
some inventions can be applied and tested with 
very little expenditure and effort in the course of a 
few hours, while others require very large means 
and many years of strenuous endeavour for their 
useful application. As a matter of fact it may be 
considered doubtful whether any of the inventions 
which liave revolutionised great processes have 
heen sufficiently advanced to allow of adequate 
working during the life of the original patent, and 
wlien th<* inventor has benefited it has beeir 
througli subsequent patents obtained for lmi>rove- 
meiits on the original idea. 

Paragraph 9. The reli(‘f from the anomaly which 
made tlie validity of a patent deiK'iul on the 
validity of each claim is a distinct improvement 
and will facilitate correct findings in actions for 
infringement. 

Paragraph 11. Tills paragraiJi provides for ex- 
ceptional treatment of Inventions for a certain class 
of materials, viz,, chemical substaiuH^s for use In 
food and metliclne and which are on (he borderline 
between patents and trade-marks. As a matter of 
principle It Is inadvisable that Inventions should 
be differentially treated. Whether the power given 
to the Comptroller and the Court to deal with these 
will prove an advantage or disadvantage to the 
public, time alone will show. In so far as this 
clause makes the process of production of a 
chemical substance and not the substance itself the 
subject matter of a patent, it is a distinct improve- 
ment, ond the Inventor is safeguarded by the pre- 
sumption of Infringement by other prwlucers who 
cannot demonstrate an niternative method of 
production. ^ 

B 
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II. Faom the Standpoint of the Chaktered 
Patent Agent. 

A. G. BLOXAM. 


This new edition of the Bill that was before 
Parliament in the fall of 1917 stirs the present 
writer with melanelioly. Two of the small com- 
mittee who invented the Bill have already passed 
away. Splendid lawyers, both; but there Is some 
doubt whether this, almost their expiring effort, 
may not come to 1 h" regarded as one of those deeds 
which live after men rather than as something 
worthy to have been interred with their bones. 

There must be a reason why, for fifty years past, 
the manufacture of dyestuffs has tK^en the Chemical 
Industry in the public mind. Possibly the cause is 
to be found on the north side of Oxford Street 
(curiously, there are no drapers on the south side) ; 
another case of cherchez la femme. Whatever the 
cause, no public pronouncement by ix)llticlan, pro- 
fessor or patent agent has dealt with the chemical 
industry of this country ns other than a struggling 
competitor of Germany’s spt‘Ciality. 

Yet there is not much exaggeration in the remark 
that a maker of alkali made to the present writer— 
that the dyestuff industry Is little more than the 
crumbs that have fallen from our table. 

So long as the public interest In chemistry w’as 
nroust^d at all, It seemed of little importance in 
W'hat particular branch of the science Interest, was 
awakened. Wlien, however, agitation initiated by 
this particular section of the industry ends in a 
Bill of so remarkable a character as that now 
before us, the matter assumes a more important 
aspect. 

The provisions of the Bill dealing with “abuse 
of monopoly rights ” remain almost Identical with 
those of the previous measure of 1017 (this .T., 1018, 
2r). 

The prop<'r t)ollcy for the patent agent is, no 
doubt, to sit tight and say nothing; for If ever 
there were any (ruth in the popular belief that 
Acts of Parliament are drafted 6// lawyers for 
lawyers, that truth Is illustrated here. Particu- 
larly should he let the matter rest, seeing that 
the patent agent. — who had begun to think himself 
a patient agent — has at length reccdved some 
further acknowledgment that he Is a help, not a 
hindrance; Indeed, in the new eflition the inventor’s 
pilot la to share with the sailor’s pilot the honour 
of being the only professional man who must be a 
British subject. 

But does the industry realise that the Bill enables 
any person Interested to start an liuiuiry as to what 
particular process is being used in the works, and 
to what extent— whether patent A or patent B has 
proved the more profitable? Nor is such an Inquiry 
to be conducted merely as between the patentee and 
the person Interested, since any other i)erson may 
take a hand In the game when it has once been 
started and must, of course, have access to all the 
evidence. If competition for trade Is to be at an 
end this matters little; and so does a patent law. 

The clauses relating to “licences of right” also 
remain with little alteration. One would like to 
learn the motif of these provisions; by accepting 
them the poor Inventor will save in renewal fees, 
but become involved in certain legal fonuallties of 
which he may be heartily sick before he Is quit 
of them. Will those desirous of using the patent 
be more eager to take a licence because the patent 
is endorsed? The patent agent’s experience is that 
the patentee who is not himself a manufacturer is 
only too willing to negotiate the grant of a licence 
and is generally well satisfied with the result. 

Tlie term of the patent Is to be increased by two 
years; on the other hand there is no moratorium 
for patents which have existed during tiie war. 

The period of provisional protection to be nine 


months Instead of sir. No one is likely to object 
to the additional three months for settling that 
(^rlous Jumble of technics, law and the word 
substantially,” called the complete specification. 
It is to be regretted that the dyestuff industry 
should have prevailed In retaining the clause that 
prohibits claims for “ substances prepared or pro- 
duced by chemical processes.” If we are to imitate 
the German law in the illogical manner in which it 
allows the mechanic to claim his product while for- 
bidding the chemist, let us do so; but the words 
quoted have a meaning far more widely reaching 
than the prohibition of the German law. Why not 
acknowledge the real purport of the clause by 
limiting it to “ dyestuffs and synthetic drugs ” ? 


III. From the Viewih)int of the Inv^entor. 

DOUGLAS LEECHMAN. 

The granting of letters patent for inventions apd 
the registration of new and original designs are 
based on a recognition of the fact that trade is 
benefited materially by the Introduction of new 
and improved manufactures. The aim of any legis- 
lation on these subjects must therefore be regarded 
primarily and principally as to its effect on our 
industries; but, very much as there can be no eggs 
wlHiout hens, so there will be no Inventions intro- 
duced unless our engineers and chemists are induced 
to become patentees and pi-oprietors of registered 
designs. It will be useful, therefore, to consider 
how far the Patents and Designs Bill of 1919 would 
be likely, if It became an Act, to encourage or 
discourage inventors as such. 

The Bill offers direct encouragement to inventors 
by extending the term of patents from fourteen to 
sixteen years from the date of application. Hitherto 
the i)ossible life of a Brit ish i>aten‘t has compared 
unfavourably with that of a numlier of other im- 
pfirtant countries, notably that of the United States 
of America where the term is seventeen years 
/row the date of grant, and no renewal fees are 
demanded. While appreciating the additional two 
years, inventors must not be thought ungrateful If 
they continue to press for a terra more equal to that 
enjoyed by our American cousins. 

Another good proix).sal in the new Bill Is found in 
Clause 8. It provides that if an alleged infringer 
i.s found to contravene any valid claim of the patent 
in question, the patentee shall be entitled to relief. 
This is much fairer than the i)resent law, according 
to which if the defendant can upset any one claim 
in the specification he is held guiltless, even if he 
was never accused of infringing that claim. 

Section 18 deals with patent ageJits, and by pre- 
scribing that any unauthorised person who either 
describes himself as a patent agent or practises 
ns such, shall render himself liable to a penalty, 
will do much to protect the unwary inventor against 
unscrupulous and incompetent sharks. 

An important improvement of the present law 
Is hidden away among the schedule of minor 
amendments of the 1907 Act. It consists in a 
reversion to the old jjeriod of nine months for filing 
the complete siHicificatlon, reckoning from the date 
of application with a provisional specification. 
Many important inventions cannot be worked out 
in the six months at present allowed for the pur- 
I)ose, and the extra three months will result in 
inventions being both more perfectly developed and 
more securely protected. The proposal to empower 
the Comptroller to proceed with a complete specifi- 
cation filed by one applicant only where the other 
turns obstructive, is another good practical idea. 

Probably the promoters of the Bill would say 
that other clauses are very much to the advantage 
of the inventor, |t>ut I fear the contention tmly 
shows their lack of at^reclatlon of the inventor's 
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posillon. Thus, Clause 2 offers to reduce to one- 
hnlf the renewal fees on any imtent if the [)atente(‘ 
will a^ree to have It endorsed “ licences of right.” 
If an Inventor is a manufacliirer he will not want 
to license anyl>ody and the half ])rlce renewals will 
l)i‘ no sort of temptation to him: If he is not a 
maiinfaetiirer, lieenslng is i)raetlcnlly the only way 
he can make money by his patent and he does not 
m‘ed the indueonuait offered. And no patentee in 
his senses is going to grant ]ieene(‘s. wlier(‘ every 
lieensei' Is to Imve Ihe right to force him into an 
action for Inrringeimmt, whieli Is om‘ of tln‘ pre- 
posterous provisions of lK>th Claiis(‘s 1 ami 2. 

Claii.se 7 is good in so far as it, give.s tlie Court a 
g(M)eraI discretion to extend Ihe i>eriod within 
wliieli a i>otitiou for prolongation of a jiateiit, may 
he pri'sented; but tlu' provision for loss and damage 
to patentees by naison of tb(‘ war is iiopelessly 
inadequate; while proiMised reduction of tlie term 
for which patents may bt* iirolongetl is, of course, 
distinctly prejiidieial to invmilors. 

(ilanso 11, wliieli deals with chemical products and 
snbslaneixs intended foi- bxxl or medicine, deserves 
more attention and sjiuee than can be given to it 
in a general article such a.s tills; Vmt it. may be sal<l 
tliut tills elaus(‘ is less obji'etionalile than the (‘orre- 
siiojiding one in tin' Bill of lhl7. It Is still far loo 
wide in that the tirst part extends to all siibstamH^s 
produeed or ]>repared by ebemieal proeessi's. not 
lielng oontinod to IVsids and medicines, and tiie 
second part is aimed against any invention capahir 
<if being used for the preparation or production of 
food or m(sll<*lne. Licences are si ill to be granlisl 
to praelieally aiiylHsly and at a miiiiinnm of recom- 
pense to tlie ]►atent('(^ tlioiigb tin' fact is expnvssed 
:\ lit lie less brutally than bidore. Wlieii will the 
;iiil])orili(‘s learn that tin* b(*sl inventors are still 
iniman Ixdngs and will not invent, and patmit, and 
(‘Xliloit for the fnn of tlu' Ihltu* (if any)? 

Till' provisions for (‘Xlmiding the grounds of 
oj)p<»silion to itrior i)nl>li(at ion in any doeunumt in 
tlu' Cnib'd Kingiiom, and for disclosing tli(‘ results 
of the official .s(‘arelu‘s, though not <llreetly favour- 
ing inventors, an* so exeellenl, on gmieral grounds 
L et om* can hardly <d)Jeet to lliem as pndndliaal to 
It. • inlen‘sts of inventors. 

'1 iie Pdll s(‘<‘ks still further to negative the pn‘sent 
enactment that a i)at(‘nt shall hav<‘ to all intents 
llu' 1ik(‘ efleel against H.M. tlu‘ King as it has 
.against a snlij(‘et. Perhaps the idea is to givi* ;i 
eoloni* of regnlarisal Ion to sonu* of tin* .ads com 
milled in tlie name <d' tin* Ci’own during tin* war. 
Pln*se matters should he settled (*iitir(*ly l»y tin* 
Courts ami .so Ix' elear<*<l of any savoni’ of .snspielon 
and discredit. 

It is de<‘p]y to lx* regretted lliat tin* P.IIl contains 
no ])rovislon for restoring to ]ialentees tin* pt'riod 
of protection wlii<-]i they havi* lost during the w.ar. 
1'hey have eonqilhxl willi every requin'inent id' tin* 
Acts and Knles and have evi'ii in m.any eases l•on- 
t limed to pay rem*wal f(*es, ami tln*ro has been a 
wholesale failure on tin* part of the Crown to 
carry out its part of tin* bargain. 'Phis is a gr<».‘^.s 
Injustice to pattuitees, and wor.s(‘, it Is a gross 
Injury to the industries of tin* country which are 
being dei)rlved of tlie use of many Imndnxls of 
Invimtlons of jirovixl commerotal valm*. 

It. is also to Ik* deplored that tli<* other recom- 
mendations of the Federation of Hrltisli Iiidustrii‘s 
aud the Conference of Technical SooltMies, 
especially In the matter of renewal fees, have Ix'en 
so studiously Ignored by those resjionslble for the 
rout cuts of the Rill. Fortunately the House of 
Lords was apprised of the true tiosltlou and refused 
to Ix^ rushed into passing the Rill before the recess 
and win subject It to close scrutiny and criticism 
when It Is brought up In the a^ttumn. 
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PERMEABILITY OF CONCRETE. 

BOWMAN. 

^I^lie following notes descrllx^ in outline a method 
of investigating : — 

]. 'I’ho com] >ara live nu*rlts of \:irlou.s concrete 
wal,eri»roofiiig agents. 

2. 'riu* effect of sucli eompoumis on Uie chemical 
ami pliysieaJ inoperties of I’orlland ceimuit and 
rein for(*('d concrete. 

o. The 4‘<‘oiiomie aspect of the usi; of such com- 
ix >niidH. 

Concrete waterprooiiiig eompoumis are sold 
under various trade names and in most cases are 
liabuited luotuietary articles. Tliey may be divided 
into two classes : — (1) integral eumix)unds, i.c. those 
that are intimately mixed with tin* Portland 
cement, and (2) eompoumis to be applied externally 
to the liiiished surface of tlie liardened concrettu 
Roth classes may be further divided ar*cordlng as 
their action is chemical, i.e. thosi* entering into 
chemical eomhiiiat loii with tl^* eoiistitiients of 
I'ortlaml cement, or iihysloal. smh as water 
repellents. 

In order that an examination of tlie utility and 
effect of such eomiioumls may tx* mmlt*, it is desir- 
able that exhaustive tests be carried out with 
various Portland cement mixtures treated with the 
respective* eompounds and Hint the metliod of treat- 
im*nt be strictly in aeeordaiiee witli the instructions 
Issued by the ^'(*^dors of such articles. 

With tlu“sc objects in view*, tlie following tests are 
to he recommended :—(c) Porosity, (&) tensile 
strength, (c) compressive strength, (d) setting time 
and soundness, (e) chemical eonstitnilon, (/> corro- 
sion of reinforcement, a;) adhesion of reinforcH.*- 
ment, and for purposes of eomparison, It is neces- 
sary that the same cem(‘nt and sand should bo used 
throughout the varloiiH tests. 

(«) Porosil}/. —In del(*rminiug the. porosity or 
perim*abitity of a material like couerete it is desir- 
able that tlu* <*onditions of the t(?st. adopted should 
resemlile as far as possilile those obtaining in actual 
practice in tlie held. On reviewing the various 
methods of testing porosity it is considered that 
some form of {H'reolatioii test is to lx,* [ueforred to 
an absorption li'sl as tin* latter has Ik*(*li found to 
give no criterion of the r(*sis(ane(*, of a material like 
eoneri'fe to (he iieivolation of a liquid under 
pi‘‘s.sujv. Further, in eomiexion with a percolation 
lest, it is considered that the usual disc form of test 
sfx*cimen is not satisfactory »)wing to the small ar<‘a 
at the most a few .siiuare inches — which can lie 
exixjsed to liquid under pressure on account of the 
comparative weakness of the material. If, how- 
CM*!-, a lest siieeimen lx* made in tlie form of a 
hollow eylind(*r closed at one end, a vessel is 
ohtaineil liavlng i\ largi* sui-fare ar«'a and being 
cast ill mould js free from that skin surfan* 
unavoldalde wliere a liand tool such as a trowel 
is u.sed. 

8ueh vt'ssels may he conveniently made by tilling 
a cylindrical mould (made in two s(H*tlons and 
bolted together), say 24 in. in de|)th and (» in. 
internal diameter, with the cement mixture and 
einlxHldiiig a round bar of 2 in. diameter to the 
reqniiXMl ilepth of 22 in. l>y means of a central guide. 
After Hie material has set and allowed to harden 
for a short time it is possible to remove the mould 
and bar and a vessel is ohUilned with walls 2 in. 
thickness njid a su]>erllcial area of 480 sq. In. A 
wrlea of such vessels may Iw made for each water- 
tirootlng agent, the proportion of cement, to sand 
varying from 1:1 to 1:5 in each series, and 
also a similar series of vessels composetl of the same 
cement mortar without waterproofing treatment. 

B 8 



836b 


BETIEW. 


[September 16, 1919. 


The mixing of the mortar should be carried out 
with shovels on a non-absorbent surface for a 
definite period of time and with a definite i)er- 
centage of water for each strength of mix. 

After removal of the mould the vessels are com- 
pletely Immersed in water and allowed to mature 
for a i)erlod of, say, 21 days in order to accelerate 
the hardening of the mass, after which they are 
allowed to dry out in air before being fitted into 
the testing apparatus, the age of each vessel being 
similar. 

The apparatus for testing such v’ossels (see 
sketch) consists ess^uitially of a convenient lengtli 
of C.I. piping with an internal diameter slightly 
greater than that of the vessel, say 7 in., the upper 



end being closed with a blank flange and the lower 
end wilh a circular base plate to which the vessel 
is fitted. The latter is made with a circular groove 
2ii in. wide and 1 in. deep, and a small central hole 
Into which the drip pii)e is screwed. 

A satisfactory metinxl of fixing the vessel is to 
warm the base plate and half fill the groove with 
melted pitch, into whicn the open end of the vessel 
Is carefully lowered. The surplas pit^ overflows 


and with the aid of a hot poker a perfectly tight 
Joint is finislied off. When cool, the base plate 
with fitted vessel is securely bolted to the bottom* 
flange of C.I. pli>e, rubber washers being used to 
obhiln a tight joint. 

A side pir>e is connected to the water pump and 
the apparatus filled up until the gauge shows 50 Ib. 
pressure iwr sq. In. To test the permeability of 
the vessel this pressure la maintained until the 
amount of water percolating through the walls^ 
remains constant for any period, say 1 hour, at 
which stage readings are taken every hour for 
() hours, and the average taken to represent the 
permeability at this pressure. 

Following this the prcsaim:? may be increased in 
gradual stages to 100 to 200 lb. stj. in., allowing 
in each stage a time until constancy of ix?rcoIatiott 
is obtained before taking readings as before. 

Jn the event of there being no signs of i>ercola- 
tion at the lower pressure after, say, 0 hours, the 
pressure may be raised to higher stages for similar 
periods, and if no ix?reolation lakes place at 200 lb. 
during a iwriod of 4S hours the vessel may be said 
to be reasonably imi^ermeable for the purpose of this 
test. In thi.s manner all the vessels of each series 
may be testcal, and the amount of percolation plotted 
against the iiorcentage of cement in each mixture 
Avill give a curve showing the resistance of varying 
mixtures to i>ercolation at various pressures, with 
and without waterproofing treatment. 

Similarly, if desired, Ibis test could be carried 
out using fuel oil or other mineral oil in^?tead of 
winter. 

(fi) Tensile. 'strcntjth. —In order to ascertain the 
effect of waterproofing conu»o\inds on the 1 ensile 
strength of Portland cement, a series of briquettes 
should be made und(‘r H.S.S. conditions, composed 
of neat c(‘iiient and also a mixture of standard sand 
and cement in llii' proportions of : 1. Fach series 
to be treated with a waterproofing compound under 
examination in addition to a series made without 
treatment. 

Further in connexion with this test It would be 
desirable to aseertain the relationsliip of strength 
to age, tlien^fore eacli seriexs should consist of 
briquettes to be tested after maturing in water for 
t)eriods of 7, 14, 2S, 5fi, Of), ISO, .^(55 days, the average 
breaking .strains of t> neats and tl sands to represent 
the strength of eaeli of these periods. 

The results in lb. per sq. in. m.‘iy then be plotted 
against the age .and a curve obtained showing the 
effect In eaeh particular case as conq)ared with 
lint rea tod cement. 

(r) Compressive strength.— \i\ tills test ^ in. 
culws <'omi>osed of standard sand and cement, in 
proportions of 3 : 1 and treated as In the previous 
test, shonM 1^ made and crushed to destruction 
after maturing in water for similar ])erlods. The 
resnlta In lb. per sq. in., representing the average 
of f) cubes at each period, could similarly be plotted 
showing the effect of such compounds on the com- 
pre8.sive strength of Portland cement mortar at 
various ages. 

(d) Getting time and With regard to 

tliose waterproofing compounds which require 
mixing with the cement before use, it would be 
desirable to ascertain their effect on the original 
setting time and soundness of the cement used. 

For these tests a quantity of cement, intimately 
mixed with the compound, should be spread out in 
a layer of 2 in. thickness and allowed to aerate for 
periods similar to those in test (ft). At each period 
the whole should be thoroughly mixed up and a 
quantity withdrawn for the determination of setting 
time and soundness on the lines laid down In the 
B.S.S, 

(e) ChemUial constitution.^^A complete analysis 
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of each .waterproofing compound should be made In 
order as far as possible to determine its constitu- 
tion, Its probable action having regard to the con- 
stituents of Portland cement, and also the possi- 
bility of the equilibrium of the latter being so dis- 
turbed as to threaten disintegration. 

(/) Corrosion of reinforcement . — The object of this 
test is to determine whether the rusting of steel 
embedded in c(‘ment mortar treated with integral 
waterproofing compounds is more or less raiild than 
when embedded in an untreated mortar of similar 
proportions. 

For tills purpose a series of cylindrical blocks 
i\ in. X 3 in, of 3 ; 1 sand and cem(*nt may be made 
in suitable moulds and, while still in a plastic state, 
each block to have a ^ in. round mild steel rod of 
known wclgiil, partially embedded along the axis 
of the block in such a manner that that part of the 
i*od is protected with an e(jiial thickness of mortar. 
After maturing for a ix'riod of, wiy, 14 d.ays in 
water and 7 days In air, the blocks are placed In a 
bath of sea water so that the surface of the water is 
. 1 in. below the top of each block. 

In order to accelerate corrosion the projecting 
ends of tlie rods are connected up in parallel to the 
positive plate of a 4 volt cell, tiie cathode being a 
sheet iron plate placed equidistant from all the 
blocks. 

After remaining, say, 28 days under thest^ condi- 
tions the blocks may l>e broken and the rods 
extracted. -These are immediately immersed to- 
gether f<ir 1 or 2 minutes In a dilute solution of 
hydrochloric acid, which has the eflect of dis- 
solving the hydrated oxides of iron without 
appreciably attacking the nafial. After careful 
. washing and drying, the rods are n'weighed and 
the loss may be taken to represent approximately 
the loss of metal <iiie to corrosive action under the 
conditions stated. Although it is realised that the 
resuits are not quantitatively accurate, they are 
consldei'ed to be sullieifuitly so for a (om]»arlson to b(* 
made and for tlie efVeet of such w'aterproofing 
compounds in preventing corrosion to l)e ascer- 
tained. I 

(f/) Adhesion (tf reinforcement. — fifiie object of ll»is 
N‘st is to dctc'rmine wlicttuu* the adliesion of 
e<-:nen(, mortar to embedded st(‘el is affected by tbe 
US ’ of Integral waterprooting compounds. 

For this pui’imsc a series of fi In. cubes of 3 : 1 
wind and cement should be made, ea<‘h cube having 
a ^ in. round ste('l rod embedded the full deplli 
of (> in. along the axis of the cube, fifiie rods should 
be of mild steid previously pickled to remove mill 
scale and a thin film of rust allowed to form before 
embcHldiiig After maturing in water for a ijerlod 
of, say, 2S <lays, the cubes may l>e tested by Ixfing 
fixed and by suspmiding a tank from tbe projecting 
cn<l of the rod and allowing the tank to gradually 
fill witli water until tlie load overcomes the 
adhesion of the mortar to the rod. The weight of 
the tank rilus water will rciircstmt the shearing 
stress b(‘lvveen the mortar and steel, the average 
of the results of 3 cubes being taken in each 
case. 

^ Providing that such waterproofing coinponndvS 
have lKK‘n found to have no deleterious action on 
the physical and chemical pro] Hurtles of Portland 
cement and reinforcement, the datii obtained from 
the porosity test should enable an neenmte estima- 
tion of the value of such coraiwnnds to be made. 
From these results It will be possible to ascertain 
the minlramn quantity of cement required to pro- 
duce an imi)ervlouB mortar or concrete when 
treated with each of tbe resijectlve comiwiinds, 
and comparison can be made of tbe cost of such 
mixtures with an impervious mortar containing 
perhaps a greater percentage of cement bnt with- 
out the addition of a concrete waterproofing 
compohnd. 


OIL AND QAS FIRES. 


A monograph on “ Extinguishing and Conlrol- 
ling Oil and Gas Fires,” by C. P. Ilowic, has 
recently Ikhmi Issued by the U.S. Hureau of Mines 
(bulletin 170, Petroleum Technology 48, 20 cents). 

In the introduction it is stated that during the ten 
years 1008 — 18, approximately 12,850,000 barrels of 
oil and n,024,50(>,000 cub. ft. of gas were destroyed 
by fire in tlie United States, involving an estimated 
proix‘rty loss of $25,252,200. During this period 
503 oil and gas fires were report(‘d, of which 310 
wx^re caused by lightning and 103 by other causes, 
cliief amongst which was frictional electricity. 

Water iKung immiscible wltli oil, Is rather un- 
satisfactory for extinguishing most oil fires, particu- 
larly if the volume of oil bo large. In tlie case cf 
an outbreak of fire in an oil tank, a common practice 
is to feed steam into the top of tiie tank and so 
exclude air from the space above' the burning oil. 
Tills method is not entirely satisfactory, and the 
frolliy-mixture system of lire lighting has been 
recently devised as a more sfitmactory yiroeedure. 
Essentially this system provides for bringing 
together two suitable chemical solutions and for 
sjireadlng over tlie surface of tiie burning oil the 
thick tenacious foam resulting from I heir admix- 
ture. The solulions should he such. that on mix- 
ture, an abundance of relatively tough bubbles In- 
fiated with a non-inflaminable gas is [iroduced. The 
mixture of 50 c.c. of each solution should produce 
from (500 to SOO c.c. of foam, fi'lic following jxiir 
of solulions lias been emj)loyed for fills purpose: — 
Solulion A, water 100, aliiminiuin .sulfihate 10, 
sulphuric acid fifi° P. -J ; solullon 15, water 100, 
ground glue sodium blcarhonalc 7^, arsonlons 
oxide The relativi^ pro])()rl ions of thi' con- 

slltueiits ns stated are by weight. Tlic compositions 
of two otiior pairs of solulions frequently em- 
Itloyed are also giv<'n. fi'lie solutions are stored in 
se])arat(' tanks and are delivi'red tlH'refrom to foam- 
mixing hox('s. Tlie foam resulting on mixture is 
]><uirod from llu^ mixing box on to a number of 
i»aflle-plaf<‘s arraiigi'd ahovi' liie surfai'e of the oil, 
so that the const ilueut buidilos of tlie foam are 
not destroyed by imjiact with the oil surface. In 
till* more recent installations, foam slides arc 
omitted, and tlic hnbblc's remain iiilaet iift('r a slioor 
<lrop of 20 f(M't or more. Tiie system requires 
thorough inspection, and tiie comidetc' cost inclm]- 
ing turbine, jninips, ]d])}ng, tank's, labour, etc., is 
about 3 emits jicr barrel cajiacity of all the tanks 
protcct(‘d. 

I'hotliy mixture sysituis may lu' oyieratiMl cither 
manually or automat i(‘al!y, the ai'tion of tlie latter 
type doyicnding uiion tlie fusion of a plug of fusible 
m.aterial. The flow, having commenciMl. is main- 
lained either by gravity or gas yiressun'. 

Gas well tin's ean usually be readily extlnguishial 
by means of steam. The usual lira ct ice for ymr- 
poses of .safeguard is to set up yiortable field boilers 
in tbe vicinity of tbe wells ami to surrouml the 
bumlng well with .sleam yilix's. A portable ex- 
tinguisher om'rating on the snuffer principle has 
l>een successfully ii.sed on small gas fires. 

To yirevcnt the starting of tln-s by frictional 
electricity in filtering gasoline, fine wire gauze 
should iisixl for straining imri'o.ses, the use of 
cliamoks skin for tills |mr|a>se being entirely pro- 
hibited. Wooden buckets sliould not b<' used fqr 
drawing gasoline from pumps. Moreover, tfie 
metal of the funnel employeil during the delivery 
should invariably be in contact with the metal of 
the tank. The tank tnick.s of the Shell Go., Cali- 
fornia. are grounded when In tbe garage for filling 
purposes. Copper chains are soldered to the aix>uts 
wherefrom the oil Is delivered, the chain making 



JBEVIEW. 


3BSb 


contact with the bottom of the tank into which tlu* 
oil ifl being supplied. 

Small gasoline fires are readily extinguislied bv 
means of sawdust, the cillcacy of tla? method Ixdng 
Improved by mixing sodium bienrlx)nate with tlie 
sawdust in the propoition uf about S Il>. of bicar- 
bonate to 1 cub. ft. of sawdust. J'rolhy mixtur(‘s 
made up as already describ(*d and put u]> In 
fKirtable containers are also us<d'ul for the sana* 
purpose. In ord<u’ to oblain tlie bt‘s| result AAitli 
carl>on let ra( liloriih* as a iir<‘ exi iuguisiitu', it should 
hi* sprayed on the edges of the fin* and not into the 
liody of it. 

Gasoline sloragu* tanks -liould lx* pi iciMl und(>r- 
ground, jtreferably out side*, 'riu* gasolim* should be 
drawn t herefrom by pum|»s and in no case should a 
gravity flow be arranged. (;n*as(\ oil and smh 
h'kc inflammable liipiids sliould lx* n*move<i from 
waste water before the \vaf('r ent(>rs the sewers. 

'fhe pai>er, wliieh is w«‘ll illustrated willi V.) plates 
and 4 figures, also contains particulars of risks and 
precautions as.soeiated with tank farms, retinerl<‘s 
and wells, and coucliules wilfi a hlt)liography of oil 
fire hazards and i)rev(‘ntion from iSlKl to pmt. 


CORRESPONDENCE. 


OHRMICAL COMPENDIA AND APSTPACTS. 

Sin, — With regard to tlie much diseussial sub- 
ject of chomic/il compendia and ahstraets, ] think 
everyone is agreed tlial Hu* j»resent wasteful 
dupHcation of abstracting ought to ('ease and that 
.some Central Bureau should uii<l(*rlake all ahstracl- 
Ing work, l)ut until tin* aiitliorit i<*s controlling the 
fircscut journals respoiisihh' for abstract work 
rfiake a movv' towards co-operation I exp(‘ct little 
or nothing Mill 1 k^ <lon(‘. Such a (\*n{ral Bureau 
would also he a suitable aulliorlly for l.ssuing 
English chemical compendia of the Ihulslein ami 
Richter type. This is a sphere in which the De- 
p:irtrnent for Scieutllic and ludusirial Kesoareh 
might take a primary Interest and foi*m, preferaiily 
in collaboration with govermm'iits of ollu'r conn 
tries, the iiuehMis of a national index of sclent itie 
information whieli is another crying luuessily. 

The suggo.stion (bat contributors to all journals 
be oblIg(‘d to supyily abstracts of llu-ir own i>aiK‘is 
hs a gofwl one. I would go furtber. All published 
papers should cauitain, preferalily at llic (‘lul, a 
conei.se summary of work carried out and results 
obtained followed by tin* cxuielusious to lx* <Irawn 
from sueli rcxsults. ''I'lie.se portions, “Summary” 
and “Conclusions,” should foi-m ;iu iiil(*gral pari 
of the pajM*!* as pul>li.sh(*d. and tlu* woi k of I lie 
abstractor woul<l in the grrat majority of iusl. nicies 
simply consist in the exclsioii of tbe.sc jxu’lions for 
the .lournal of Atis vi Is. 

The most suitable form for e1ieini<*al compi'udia 
could only be arrivod at after diseussion l»y a i'ody 
of experts ajiiioinieil for Hk* purposi* and, possildy, 
by concreU* trials of various suggestions. 

I am, Sii‘. cle.. 

.T. Wkiu. 

Ardeer : S<*i)t. 2, 1 tilth 


Jamks Watt Cintkxary. A V(‘ry large number 
of engineers from all parts of the world l.s ex- 
pected to attend this centenary to be held at P»ir- 
minghain on SeptemlK*r KI, 17 ami 18. Proiiosals 
have been jint Bwward to endow a .Tanu's Watt 
chair of cnginc‘erlng at the TTniversity of Birming- 
ham for the Inve.stigation of the fundamental 
principles of i'ow(*r production, and for the erection 
of a .Tames Watt memorial building to serve as nn 
engineering innscum and als^i as a Meeting plac’e 
and library for sclent Iflc and friendly societies. 


[Scpf<*mher 16, 1919. 


PERSONALIA. 


81r George Beilby lias been aiijiointed president 
of the newly formed Britisli Emi»lre Sugar 
J hxsea roll A s.soeia t ioii . 

Following i lK* lesignalion of Prof. ,1. J. Henderson 
from (he chair ol elu'mislry at tlu‘ Koyal Technical 
Coll(‘g(*, Gla.sgow, I he following apjiointinents have 
Imm'ii ma<Ie lii Jhe <lepartmenl, of ehemi.stry at the 
( olk'ge ; Dr. 'idiomas Gray, jirofe.ssor of technical 
ehemislry. to be director of the seliool of elKunistry ; 
Dr. F. .T. Wiksoji and Dr. ,1. M. Heilhron to i)o 
pnd’essors of inorganic and analytical cliendsiry 
ami of oi'ganie (■h(‘mistry, respectively. 

W’he D>rd Pre.sidenI of tlu* Coiiiicil lias api)olntt*d 
Ih‘<d’. J. E. lVlav(‘l, F.U.S., to Ih' din*elor of the 
Nation, at ]*h 3 'sie,*il E.'iboratory in sm'e(*.ssion to Sir 
Billiard Glazehrook wlio rc'linxs on reaching the 
age limit on Sepleml>er IS lU'xt. Prof. Petavel Is 
professor of engin(‘ering and director of the Whit- 
worth Laboratory in tlu* Fuivi'rsily of Manchester, 
and ,‘i member of the Advksory Commit leo for 
Aerou.ant i('s of llic Air Ministry. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


In his jiresideiil ia 1 address to (he Cliemu'al 
Seel ion <>!' tlu* P.rilisli Association at Bonnu'moiith 
on S(*pl('mher h, IMoT. I\ IMiillip.s B(*dson, in his 
ini rodiK-tory renuirlcs, ]),ijd tribute to the luemoiy 
and lift*- work of Sir Willi.am ('rookt*s and Pro- 
ft*.ssors Bat‘yer and Fi.seb(*r. lb* tium dtailt willi 
the history and developnu'iit oC the I\*riodic I^aw. 
Tlie pioneering work of X(*wlands. Mi'iidelt^ff and 
T.olliar Mt'yer was hritdly rt‘vit*wed, and attention 
directed to tlu* work of Cariiell(*y Avhost* experi- 
ni('nl:il lnv(‘st igations addt‘d malt*riall\’ to our know- 
lettge of tlu* pliysieal pro])<*rl i<‘s of <*l(*menls and 
comi>oumls. ib'fei'ring to anomallt's of iH>sition in 
llie Pt'i’iodie Tablt*. ii was rciuarlo'd lluil tellurium 
has r<‘si.sted all att(‘m])ls to bring il Into order. 
Tb(‘ discov(*ry of llu* ran* gases m*e(*ssi1nled Ibt* 
cre.-ditm of a zt*ro groujt as a eonsllliu*nt of the 
'^Ikiblt*. Memli'let*!! suggested tbal this zero grou]' 
sliould conkain a iiu'inber ligliler than hydrogt'ii in 
St*ries I. and i:i a zt'ro s(‘rit*s a still llghttu* n‘pn*- 
.soul.'dive, which )u* has itostulab'd as the “(*ther ’’ 
of tlu* physicist. Provision is still to he matte in 
tlu* Table for tlit* acettiuniodal lou of llu* rart* c.arlhs. 
1'h<‘ coutrihnt ions of Carm'l]i‘y, Crookes and .1. .T. 
'riiomson wt‘re bii(‘fly alludt*d to ami refert'nee was 
inatit* to the plieiiomt*na of radioactivity as affording 
a melliod for llu* flt*tt*clion of 1 U‘W cl;isst*s of ele- 
mt‘n(s. Tlu* ]»h(‘nonM*na in (pu'stion Indicate that 
llu* elements are to lx* rt*gardt‘tl as dhl.slhle inlt> 
llinu* elas.st's tt*rmt*d isotopic, Istdiarie, and norimil. 
rt‘specl Iv<*ly, according ,*is they din\*r in atomic 
weight, ctiemical pn>)K*rlics or in bol'i. Tlu* work 
of Moseley direeb'd attention to the im]it)rlanee of 
the atomic nnmhers of the respect ivt^ el(*ments ’as 
.•jifording evidence of tlu* jtosition of the elements 
in the pt'Hodic stupit'iue. Tlu* evldt'nce derived 
from this source supports the i)osllions attributed 
to tellurium and iodine, ])olasshim and argon in 
the Table. ’’Hie concluding S(‘ctiou of the address 
was despot ed to remarks eoiuM'rnlug the pre-war 
apathy of the tmblle and of the Goverument eou- 
cernlrig the national value of the chemical indu.s- 
trles. The well known cas<*s of the manufacture of 
dyes and of explosives were Instanced and the ku*- 
turer regretted that even now there exists, and not 
onlv In the minds of the ignorant, n lack of Infor- 
mation ns to how chemical research Iuir ministered 
to the amenities of everyday life. 
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NEWS AND NOTES. 


CANADA. 

A New Goldfield in Quebec. — A(‘( onliiig (o a Jirutcr 
uu'SKUf^o, a lanv guldliold Iims dl.scoverod on 

the shores of Lake KhMiawieoh, (^indK^*, where a 
rolish settler has sold lus rij^hts for £170,000.- 
( Official. I 

UNITED STATES. 

Blbliof^rapliy on Heliuni.~Mr. E. K. Weaver, of 
the Bureau of Slandards, has eonipiled a valuable 
classilied bibllo^^raphy of the literatuie on helium. 

Thermit Welding. — Fourteen hundit‘d pounds of 
thermit was used lo weld a easting on the 
H.s. NortherN J^aci/ic, tlius eonstituting the largest 
marine weld on leeord. 'riie weld was entirely 
sm'WRsful and was aeeomplistK'd without removing 
{h(‘ easting from the shii>. 

"Chemical Age.”- A new’ magazine, Ohcmical 
has been establi.slied for tln‘ benefit of the 
business man in ehemieal industry. This imbliea- 
tiou, whieh has no eonnexlon with The (ihvtnical 
\(fe publishe<l in Tjondoii, places si)eeial stress 
upon th(' eeonotule sid<‘ of the proldcuus which con- 
front chemists and cngiiiem’s. (licmical Aue, 
of wdiich two niimlHU’s hav(‘ api>ear<'d, is published 
monthly in New York (Hty. 

The Chemical Toundatioii, Inc. Tliis corporation 
(see this Jourmah Ihllf 1117 u) has opened otlic<'S 
in New’ York and is now’ rtaidy to t/tkt‘ up the 
li(‘<*nsing of various (•hemi('al and iiadalhirgical 
])atents. Thos(‘ a])plyii)g for li<-cn<’cs must be 
entirely AiiH'riean and l)av«' both tin* skill and 
fa< ilities to mamifa<M ur(‘ tinder tlie llcence.s sought. 

High-grade Filter Paper. -Extensive exiierimentH 
are being iimh'rtaken with the object of initiating 
th(“ manufacture of tlie lilghi^st grad<‘s of analytical 
iil((‘r paiKM* in tin* United States. Exhaustive work 
lias !)een dom* in critically exauiining tlie leading 
papers now on tlie market with a view’ lo deter- 
mining th(^ cause of any d('l\‘ct. Tlu‘ information 
t inis gained has b»‘en very valuable in devising novel 
•nethoils in ivgard to water sni>j»ly, clndee of raw 
M;! terlals and proees.si's. 

\ New Source of lannin. — The easily aeeessible 
snpidy of tanbark oak is lapldly liecoining deyileted 
on the W(‘sterii (N»ast and exjuudments wdth other 
native barks for tanning are already under way. 
The w^qiiola, or Californian redwood, is Ixdng in- 
vi'stigated as a source of tannin, as is also a 
variety of shrub avaiJahk' in large tpiautities. Tlie 
lu'artwood of tiie seipioia contains about 12 iK‘r cent, 
laiinin and would he available luinelpally as saw’- 
dust. Ivaboratory exyieriments indicate good results 
with this tannin, but ow ing to the diwelopmeiit of a 
j'olour its use might liav<‘ to Ih‘ n^strieted to the 
manufacture of sole leather. 

Chlorinated Hydrocarbons from Natural Gas.— The 
<‘xlstence of larg(‘ ipiaiitilies of natural gas, com- 
posed almost entirely of imdhane and free from the 
higher saturateil liydrocarhons. ethane, propane, 
(‘le., far removed from industrial emitri's, and of 
<*hlorine in t'xeess of iK'aee requirements at oiK*e 
suggests experiments in elilorination. A pre- 
liminary re[>oit on tlie work of tlie lUireaii of Mines 
indicates that tlie eomim'n'Ial jirodiietion of earhon 
tetrachloride, eliloroform and earhon iiexaehloridc 
(from wdiich ethane tot raeliloride may l)e made) ar«‘ 
possibilities. In tlie laboratory the gas has Ix'en 
I'ompletely chlorinated in one oiieratlon, the rule of 
flow largely determining the nature of the proiluets. 
A catalyst having a hlgli absorption value for 
chlorine is essential. Besides carefully controlled 
conditions for the reaction, efficient means for 
removing the products must be employed. Experi- 
ments on Q seml-commcrclal scale are now to bo 
undertaken. 


JAPAN. 

Researches on the Mucilage contained in certain 
Florides. — In an investigation on the mucilages of 
siweral varleii<^s of mai’lne aigic belonging to the 
natural or<ler floridem found in the fSea of Japan, 
w’hich are widely used for cloth finishing as well as 
for w’all sIllTening material, Mr. E. Takahashi 
lias fouml that one variety, Tsunoaiata, yield.s 
galactose, arahinose, mannose, d<*xti'osc, lacvulosc, 
and aiiotluM' sugar rcscmiiling galactose which 
crystallises in rectangular plates, has a si}eciflc - 
rotatory power [a]n.,„o =80*75®, ami a melting point 
of .152° — 15.J® O. ; it does not yhdd an acid on oxida- 
tion with nitric add. This hitherto unknown 
sugar, named by the author “ floridose,” has been 
found to bc‘ a hcxaldos<i wliich on mliK'tlon yields 
a lH‘x:ihydric alcohol -floridilol. Tlie mucilage of 
Funori lias Ik'cii shown liy tlic same author to yield 
galactose, arahinose, fucosc, dextrose, and laevulose, 
hut not “ floridose.” Mr. Takaliaslii draws the con- 
clusion tliat the chief coristitmmts of tliewj mucilages 
are galadan, araiian, and a mwv compound “ flori-. 
dosan ” which on hydrolysis^ yield the sugars 
galaeto.se, arahinose, and florld<%e, r(‘SfN‘etlvely. 

Sulphur Production. The dii<‘f deposits of sulphur 
in .Ia[>aii occur on tin* island of Hokkaido, those on 
tlic islands of Hondo and Kyiishyu hidng less ex- 
l(msiv<‘. 'J’ii(‘ output of siilplnir diminished con- 
siderably in P.)1<S owing to the siiddmi evssatlou of 
demaml suh.^^iMjuciil (Ui tlH‘ conclusion of the 
armi.slico; the total prodm.'tion fur that year was 
<;t.711 Ions, valmal at 2..Yt2,125 yen, lep resell ting a 
di'e)‘e:i.s(' of 45 2 per <*em. in wfMgli! and 409 jku* 
cent, in value compared with 1917. 

Th(' geologiral formation of the suliihur districts 
Is not uniform. In s<uiie localiti(‘s large masses of 
sulplnir ar(‘ found euvenMl w’ith volcanic lava, in 
othme the miiieial oc<*urs mixed with clay. At 
Tw’a<*to IImm'c is a dej>oslt of pnaapitated sulphur, 
and another consisting of intrusions of fused sul- 
phur in a sandy In'd. q'lie dtqioslt. at Horobetsu 
sliow's .1 continuous vidn of pure sulpliur In the 
b.rm of irr(‘giilar granules. Speaking geuerally, 
the crude matmlal contains .‘>0— Otl ]hw emit, of 
sulphur, ami tliis is vetimKl iqi to 99 100 ]>er cent, 
qu.ality l)y Hk' oiKuaitiJUis of sorting, erusliing, 
<irying, distilling and moulding. flJie distillation Is 
carried out. in east-iron stills of 'i ft. diameter eon- 
nc'cted with a combuising i-liamher miaisnring 20 ft. 
long and 2 ft. 5 in. diameter. In the past the stills 
liave been licaled liy direct tiring, but recently steam 
lieating has iM'cn introdue<sl witii smressful results. 
The following table gives the chief deposits of 
.sulpliur together wutli the montlily outputs in 
March 191S and 1919 : - 

.Monthly Output. 

Motrio TonR. 


Locality. 

HeKhiiido. 

March I9l9 

March 191 8 

Slilkahe (Osliima) 

lOS 

2.‘i5*8 

Kumadomari (Osliima t 

. 15,'t 

430 

Iw’uoto ( Shlriheshi ) . 

. . . 242-S 

483*5 

Oknjirl (Shirllieshi) ... 

. , 1207 

1146*8 

Tsiirikake (Shiribeshi ) 

. . . :{07 

— 

Horoljelsu (IburD 

.. 279 

859*0 

11 undo and Ki/nsJnja. 

Zo n zan ( Y.’imagata i 

. 1198 

124*5 

Numajirl ( Unku.s)iim;ri 

118*0 

798*0 

M.'ilsuo (Twale) 

... on 

.584*5 

Akaliura (.Vkit.-i) 

. 128*8 

77 

Nasu (Toehigi) 

... ao 

029 

Hirayama (Toeliigi) ... 

.. 94 

145tJ 

Yonogo (Nagano) 

... 90 

100*8 

Kemoyeyama (Oitn) ... 

... 80 

135 

Iw’ojima (Kagosliima) 

... 35 4 

40 

Work 1ms iH?ceutl.v been stopptxl at the Katsutam 

and Araodake deposits; each of these prod ucei! over 
100 tons monthly until last year. 
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contact with the bottom of the tank into which tlu* 
oil ifl being supplied. 

Small gasoline fires are readily extinguislied bv 
means of sawdust, the cillcacy of tla? method Ixdng 
Improved by mixing sodium bienrlx)nate with tlie 
sawdust in the propoition uf about S Il>. of bicar- 
bonate to 1 cub. ft. of sawdust. J'rolhy mixtur(‘s 
made up as already describ(*d and put u]> In 
fKirtable containers are also us<d'ul for the sana* 
purpose. In ord<u’ to oblain tlie bt‘s| result AAitli 
carl>on let ra( liloriih* as a iir<‘ exi iuguisiitu', it should 
hi* sprayed on the edges of the fin* and not into the 
liody of it. 

Gasoline sloragu* tanks -liould lx* pi iciMl und(>r- 
ground, jtreferably out side*, 'riu* gasolim* should be 
drawn t herefrom by pum|»s and in no case should a 
gravity flow be arranged. (;n*as(\ oil and smh 
h'kc inflammable liipiids sliould lx* n*move<i from 
waste water before the \vaf('r ent(>rs the sewers. 

'fhe pai>er, wliieh is w«‘ll illustrated willi V.) plates 
and 4 figures, also contains particulars of risks and 
precautions as.soeiated with tank farms, retinerl<‘s 
and wells, and coucliules wilfi a hlt)liography of oil 
fire hazards and i)rev(‘ntion from iSlKl to pmt. 


CORRESPONDENCE. 


OHRMICAL COMPENDIA AND APSTPACTS. 

Sin, — With regard to tlie much diseussial sub- 
ject of chomic/il compendia and ahstraets, ] think 
everyone is agreed tlial Hu* j»resent wasteful 
dupHcation of abstracting ought to ('ease and that 
.some Central Bureau should uii<l(*rlake all ahstracl- 
Ing work, l)ut until tin* aiitliorit i<*s controlling the 
fircscut journals respoiisihh' for abstract work 
rfiake a movv' towards co-operation I exp(‘ct little 
or nothing Mill 1 k^ <lon(‘. Such a (\*n{ral Bureau 
would also he a suitable aulliorlly for l.ssuing 
English chemical compendia of the Ihulslein ami 
Richter type. This is a sphere in which the De- 
p:irtrnent for Scieutllic and ludusirial Kesoareh 
might take a primary Interest and foi*m, preferaiily 
in collaboration with govermm'iits of ollu'r conn 
tries, the iiuehMis of a national index of sclent itie 
information whieli is another crying luuessily. 

The suggo.stion (bat contributors to all journals 
be oblIg(‘d to supyily abstracts of llu-ir own i>aiK‘is 
hs a gofwl one. I would go furtber. All published 
papers should cauitain, preferalily at llic (‘lul, a 
conei.se summary of work carried out and results 
obtained followed by tin* cxuielusious to lx* <Irawn 
from sueli rcxsults. ''I'lie.se portions, “Summary” 
and “Conclusions,” should foi-m ;iu iiil(*gral pari 
of the pajM*!* as pul>li.sh(*d. and tlu* woi k of I lie 
abstractor woul<l in the grrat majority of iusl. nicies 
simply consist in the exclsioii of tbe.sc jxu’lions for 
the .lournal of Atis vi Is. 

The most suitable form for e1ieini<*al compi'udia 
could only be arrivod at after diseussion l»y a i'ody 
of experts ajiiioinieil for Hk* purposi* and, possildy, 
by concreU* trials of various suggestions. 

I am, Sii‘. cle.. 

.T. Wkiu. 

Ardeer : S<*i)t. 2, 1 tilth 
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of a .Tames Watt memorial building to serve as nn 
engineering innscum and als^i as a Meeting plac’e 
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on S(*pl('mher h, IMoT. I\ IMiillip.s B(*dson, in his 
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in the pt'Hodic stupit'iue. Tlu* evldt'nce derived 
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was despot ed to remarks eoiuM'rnlug the pre-war 
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trles. The well known cas<*s of the manufacture of 
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mation ns to how chemical research Iuir ministered 
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The Germen Iron Industry .—The dearth of raw 
materials Is still affecting production, which is 
now only about 30 per cent, of the peace time 
output, but the most serious factor is the refusal 
of the men to work. There is little hoixi of im- 
provement for some lime to come. Export trade is 
suffering and a great deal of business has been lost 
through the imiossibility of prompt delivery. In 
prices American products hold the field, for instance 
American bar Iron Is being offered at Rotterdam 
at 180 fiorins per ton while the German price is 
500 florins. The prospects of the Germans being 
able to recover their export markets in the future 
are somewhat doubtful. M^lie importation of foreign 
ores, with the unfavourable state of exchange, wdll 
be a heavy burden on production costs. French 
competition will be k('en, and will Vie backed by the 
ore productions of the conquered territory, and 
the Gerimin manufacturers are afraid of a strong 
invasion of the united Franco-Luxomburg-B(dgian 
iron and steel mills.— (t7.«. Com. /fcp., Jiiljf 2(J. 
3010.) 

“ Tar Oils ” in Germany.— Prof. IT. Grossmann 
of Berlin state.s that successful attempts have been 
made during tlie war to render Germany lnd<'ixm- 
dent of foreign sources of substances hitherto 
derived from imported petroleum oil. Large quanti- 
ties of “ tar oils ” have been obtained from coal. 
This oil Is a portion of the anthracene oil which 
distils over between 300° and 3r.0‘^ C. Crude 
anthracene and phenanihrene are removed there- 
from by cooling, crystallisation ami filtration. The 
more easily va|)orised constituents are removed 
from tbe filtered anthracene oil which Is once more 
coole<l, and the last solid constituents precipitated. 
The oil so oblaiiu'd servos for the j, reparation of 
various lubricating oils. By long continued beat- 
ing at H bigb temp(‘rature a very viscous oil Is 
obtained which was mncli used during the war. 
The tar oils can be mixed with mineral oils, and 
can be used ff)r the manufacture of Inbricntiiig 
gi-eases. It is computed that from the annual 
production of 1. .500,000 tons of gas and cokc-oven 
tars some 150,000 tons of such tar oils could be 
(.’"‘tniued, 

the production of tar by the low tcmiK?rature 
disiUlation of (‘oal and lignites was also undertaken 
during the war, but no accurate returns as to tbe 
quantity produced arc yet available. Tbe tar oils 
rosombie pctrolenm very closely in chemical 
character, and can l>c ullliscd for the production of 
benzc'Tio, illuminating oil, lubricating oil and 
paraffin. The yield of low tCTnix'ratnrc tar from 
brown coal averages from 30 to 20 i>cr cent, of the 
dry substance, the yield from types of gas coal 
being about 8 to 32 per cent. Two principal 
methods of procedure are employed for obtaining 
the low tomrMwature tars. In the one, the distil- 
lation of the coal Is effected at a temperature not 
exceeding 500° 0., much tar, little gas and ammonia 
iKdng obtained. In the other method, which has 
hitherto lx*eii most generally employed, the coal is 
distilled in generators of various forms, the low 
temperature distillates being removed without 
further subjection to a higher temperatum than 
that of their production. In working up these tars 
large quantities of phenolic substances are obtained, 
and the utilisation in peace time of the.se products 
and of the coke produced is a proKSsing problem. 
Possibly Germany may 3>e made entirely indepen- 
dent of imported tar oils by the use of the Bergin 
process which renders possible the working up of 
tar and tar products, including pitch, into very 
valuable materials, by subjecting them to the action 
of hydrogen. It may also be found i)os8lble to 
submit the raw coal or lignite to the action of 
hydrogen in such manner that oil and benzene are 
obtain^ directly. The solution of this problem 
will put Germany pn ait entirely new footing as 


regards its supplies of combustible material and of 
power. --(iichweiZ’O hem. Z., 24—20, 1919.) 

Increasing the Yield of Ammonia from Coal. — 

The yield of ammonium sulphate by the carbonisa- 
tion of bituminous coal containing about 1-5 per 
cent, of nitrogen, amounts, in the ease of even the 
largest gas undertakings, to only about 20 Ib. of 
sulphate jjer ton of coal, compared with a possible 
yield of 100 lb., on the as.sumption that the whole of 
the nitrogen content of the coal is recoverable in 
the form of ammonia. The reeov(Ty in the Mond 
system is api)roxlniatoly 00 lb. of Mnnn.oiiiuni sul- 
phate i>er ton of coal. By tlui si earning of continu- 
oiisly operated vertical retorts the normal yield, 
without steanilng, of 35 galls, of 8 oz. nmmoniacal 
Ibpior per ton of coal is increased to from 50 to 
00 galls. These results are at, least partly exi)lained 
by the work of Tervet and that of Beilhy, who 
obtained increased ammonia yields by passing re- 
speetlvidy hydrogen and a mixture of air and steam 
over the in<*an<lescont coke. The na ent i)roee8s of 
Perkin and West (this J., 1918 205 a. Eng. Pat. 
114,0.37) eiiijdoys a stream of los^qnalily gas intro- 
duced at the base of n vertical retort for the same 
purpo.se. Salmang (this .1., 1010, 452 a), by passing 
a mixture of .steam and air tiirougb tbe fuel lx*d to 
wbfeh chalk or oxide of Iron was added, obtained, 
under the most favonrabl(‘ conditions, a recovery of 
00*3 per cent, of the nitrogen as ammonia, a re- 
covery of 50 per cent, being obtained without tbe 
addition of chalk or oxide of Iron. Wltii the ex- 
el II. Sion of air, the maximum recovery obtained by 
Salmang was 20 per cent, loss than with a steam- 
air mixture. Sommer ba.s shown that tbe nnixlranm 
yield of ammonia with typical German mils occurs 
when distillation temi>eratnres between 800® C. and 
000® C. are employed. lie maintains that 70 i>er 
cent, of the total* nitrogen of the coal is retained 
In the (.‘oke, contrary to tiie results of other workers 
who liave shown liiM witli liigh tmiqierature car- 
bonisation, 50 per cent, of llie total nitrogen re- 
mains In the coke. Sommer finds that tbe presence 
of steam tends to conserve ammonia, lie expresses 
tbe o])inion that'tbe inr*ilned cbam1)er oven Is pro- 
duct Ive of better results than can he obtained with 
tbe vertical retort. A similar advantage Is obtained 
by Increasing tbe size of coke ovens and by lower- 
ing tbe level of tiie upper collecting tine, benzol 
being llkewi.se thiuvby conserved. 41ie moisture 
content of coal certainly augments tiie amount of 
ammonia derived therefrom. Oxygen evolved 
during the process of carbonisation tends to lower 
tbe ylebis of ammonia and benzol. Hydrogen snl- 
pbide Is oxidised very much more readily than 
ammonia, and Its oxidation is oonsldorably nceen- 
tnated In tbe presence of water vapour. Tbe pro- 
senee of snlpbnrotted hydrogen in the gas evoiv^, 
therefore, serves to conserve ammonia. In high 
temperature oarlx>nisation, hydrogen Is freely 
evolved during tlie later stages, and ammonia is 
]>rodueod tlierefrom in accordance with the Tervet 
reaction, while some of tbe ammoni.a so produced 
Is doubtless subsequently deoomposiMl. Further re- 
search In the direction of admitting “stripped” 
coal-gas or bine water ga.s to the charge Is tleslr- 
able with a view to obtaining an increased yield 
of \um\umh\.— (Times Engineering Supplement, 
Ann. 1030.) 

Zinc Industry In Belj^lum.— A short rejiort l>earing 
this title has Imm written by M. P. Chase and 
Issued by tbe TTnited States Bureau of Mines In the 
“ Minerals Investigations Series.” In 1013 there 
were 14 plants in operation with 43,253 retorts: 
the number of workers was 8444 and 908,055 tons 
of coal were consumoil; 488,730 tons of ore were 
treated and 204,220 tons of si>elter were produced, 
or approximately 20 per cent, of the world’s pro- 
duction. There were 10 rolling mills, with 34 rolls 
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and 742 workers, producing 49,120 tons. The ijctuni 
value of all the products from treating zinc ore 
was 225 million francs. Of the ore, 840 tons came 
from Belgium, 175,000 tons from Australia and the 
remainder chiefly from Swedmi and Sardinia. 

The general custom in Belgium has been to roast 
zinc ores at chemical works and then transjiort the 
roasted ore to the smelling plants. Only -1 out of 
the 14 smelting plaiils have roasting plants .•itf;ulied. 
The total capacity of these 4 sine]f(‘r roasting 
plants was 100,000 Ions of ore jH'r yo.ir. There 


were 10 chemlc.Ml works Iiavlng a zinc on* roa.sl 
lug capacity (-apahli* of tn'.'iHng .somcwluit ovi'r 
500,000 tons a yt'.'ir. Owing to the l.arge aiiuMint of 
Australian ore. smelting practice ha.*^ devi'lopcMl 
the recovery of k'ad and silver values from Hie 
furnace residues. 

The location and eapaelty of Hk* It .smelting 
plants are: — 

Name of Compiiuy 

Lo^at ion 

Rotortn 

Austro-Belge 

Corphalie ... 

2200 

Biachc-St. Vaast... 

Ougr^e 

1000 

Boom 

Boom 

1600 

Dumont Freves ... 

Hclaigneaiix 

6000 

de Lainine 

Antheit 

2.504 

Nouvclle Montague 

Engia 

5200 

0 v er pel t - L om m c' 1 

Overpelt 

2684 

>> « . 

Ijomincl 

2568 

Pennarroya 

Bley berg 

1700 

Prayon 

Foret 

5840 

Rothera 

RoHieni 

3560 

VieiJle Montague 

Angle nr 

.5440 

H If 

Flono 

4000 

ff ff 

Valent in-Coc(j 

10,800 



50,696 

Two plants were (Mpilpiied to treat Hie rasldues 
pn^ducing lead, and also n'tiiKHl sllv(*r. Alxiut 
00 per cent, of the .smelting eapaeily can he said 


to be of modern construction, and in Hie newer 
works the tendency has b(*en to increase the 
mechanical handling and also the mechanical charg- 
ing and discharging of the furnaces. In roasting 
practice, hand-raked furnaces are gtuieral, and, 
although the mechanical or .semi -mechanical 
roasters are not entirely successful, they require* 
less labour per ton of roasted ore, and the Belgian 
plants will be thus at a serious disadvantage. 

The general conclusion arrived at is that the 
future of Belgium as a zlnc-pro<lucing country Is 
not particularly bright, but that the relative jioai- 
tihn it will occupy from now on is not easily 
predicted. The opinion is expressed that for sona? 
years to come production will be far Ik'Iow the pre- 
W’ar figures, and may never roach the iqi.T level. 
During the last two years the idle iilants suflTered 
largely from lack of maintenance and from equip- 
ment being removed. To obtain lead, I lie towers 
and chambers of the sulphuric aeid plant were 
dismantled. The smelting plants that were Ger- 
man-owned operated to a limited <‘xlent during 
the entire rH'rio<l of the occupation, and are in a 
fair way to resume work on an extensive scale. 
In others, much property was destroyed to get 
east Iron, copper and steel scrap. Rolling stock, 
machinery, belting, ami praelieally all of the copper 
transmi.ssIon lines were removed. The rehahllita- 
tlon of the industry, even to a limited extent, will 
depend upon obtaining prompt and reasonable sup- 
plies of ore. If these are not provided promptly, 
the greatest asset that Belgium had, that is the 
skilled workman, will be lost, as U^ese men un- 
doubtedly will seek employment either in other 


cx)untries or in other indust^’ies. The smelting 
caiwicity outside? of Belgium has l)een so vastly 
lncn?as(*d Hint only I he plants oi)eratlng on low 
cost and high recovery can hope to comi^etc suc- 
c(*ssfully. Even l)efort? the war it was l>ecoming 
evhleiil (hat furlher reductions in smelting cost 
must 1 h* made. 'J'bc Belgian engineers have contrl- 
hiitcd largely to the metallurgy of zinc, and, while 
Hu‘y .iiv uow handicai)pcd in so many ways, It is 
<‘ntircly williiri the realm of ix)sslbilily that they 
j can meet I Ik* situation and restore Hie industry 
lo a fair perceulage* of what it was lx*fore the 
w.ir. Tlie longer Ibis n‘sl oration is delayenl tJie 
more diificult tlie iiroblem he<’omes. 

\V(‘ understand Hiat recent iiegoliatioiis resixjct- 
iiig contracts for Hie supply of Australian couc'en- 
I rates to B(‘lginm liave received a check owing to 
diflieulH(‘.s arising iiarticnlnrly in regard to freight. 
It is hoped that the dillleulties will be overcome 
and that I he c*oiitraet for Hie supply of 100,000 
tons yearly wilh buyer's option to increase to 
150,000 tons, will be arranged. Meanwhile, it is 
slat (Ml that several works, including the Viellle 
Monl.igiK* ;nul Nouvclle Montague, have already 
.secured a e(‘rl.aiii supply of ore and have relightiMl 
.some of (iK'ir fiiiuaees. 

Fuel from Sulphite Waste Lyes. — q'he (’onim(‘V( ial 
Ag('nt of Hi(‘ ('aiiadiau (hivi'rimienl, In Norway 
re]K>rls Hk* di.sc'overy of a new method of pro- 
ducing fiK'l from sulpliite cellulose wasle, which 
has r<M*ently Ihmui tested with very satisbietovy 
r(“sulls at the Gr.U'ker faeloi’y ne.ir Eredrlkstad. 
It is (‘sHmaled Huit 22,(K)0 tons of fu('l could be 
pro(Iu(*ed yejirly from 25.000 Ions of eelhilo.st* waste. 
TIk' fuel is obtaiucMl as .a brownish coloured i)Owder 
and is burnt in a siieeial kind of gral(‘.- 
hrpt. Trade ami Coanneree, dioir .‘ 10 , 1010 .) 

Gold and Silver in 1917.— 'PIk* I'uiU'd Stale's pro- 
duced, ill 1017, 1,051,110 oz. of gold valued at 
5?s;i. 750,700 and 71,7I0.o(l2 o/.. of silvi'r worth 
.^50.078,100. Tlu' supply of ik'w gold in (hat 
country is chh'fly derived from dry or siliceous 
gold ores, tn'ali'cl In gold mills by .‘imalganiatlon 
or eyaiiidation, or both, .-ind from i)la(X^r gravels, 
largely by driMiging. .\ (Muisieh'rable (^ulfuit of gold 
is jHso now r('(*ov('r(Ml from the reflnlng of copix'r 
bullion from eopiM*r on's. Mdie siqiply of u(‘w silver 
is derived from dry (u- siliceous silver and silver- 
gold ores, and from (*o])per, lead and lead-zinc 
ores. The* bulk of the on*s of Hie former class are 
milled and eyaiiide'd iil or near Hie mines, and that: 
from the latter by Hu* n'linlng of copper and lead 
bullion iiroduced in smelting. 

Till' pre.sent tendency, in the absence of diseovc'ry 
and development of new gold Ib'lds on a large 
scale, is towards a d(*eliuliig world’s output of new 
gold, and this lendeney is accentuated by Hu* high 
cost of labour and supplies, wbleb makes Hie 
OTierntioiis of many gold iniiu's uni>rofltable. 

In 1917, North and South America prodiux'd no 
l<‘ss than 87 per cent, of the world’s total produc- 
tion of silver. 

The average value of ]»reeioiis metal extracted 
from TJ.S. minerals was, In dollars per ton of 
ore : — Siliceous orc's 5-,5l>, copper ores 0-40, lead 
ores, r>-88, zinc ores 0-90, eopper-U'ad and eopjM'r- 
zinc ores 14 58, and from k'ad-zinc ores 2-82. — 
(fJ.H. Ocol. Surrey, May 1019.) 

The Newcastle Chemical Industry Club.— This club, 
wliich at the date of ofKming In May la.st had 
84 members on Its roll, has now a membership of 
109. In responsi^ to an apiieal for funds to establish 
a library, over f.TO has already lieen received. The 
first Item in the list of fixtures for the coming 
months Is a “ field day to be held at Durham 
City on September 27. 
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KePORT 01’ THK CoMMirrEF. OK THE PRIVY C0UN(’1L 

FOR SCTENTIKKJ AND INDUSTRIAL llESEARClI. 

1018-10. I‘i). 04. fPmd. ;{2(), «rf.] (I^odoii : 

U.M. Stationery 

The fourth annual r<‘iM)rt <'overs the period from 
August 1, 1018, to July ol, 1010, and like Its prode- 
ix^ssors contains a short report by the l*rivy 
Oouncil (’oniiniltee and a long report hy the 
Advisory Conn< il. Tin* foi raer refers to successful 
researches iiuderlakiui in connexion with (‘iieiny 
mines and submarines, condmisers in fast ships of 
war, fl)diig at high altitudes ami mining oiK*rations 
in the lield, and to the pii‘-(*mlnent stu-vices 
rendered by the National Pliyslcal Iial>oralory to 
all the military Departments of State. Other 
Government Departments have made increasing 
use of the organi.sation, and exi)erieiKXi has shown 
the advantage of entrusting long, complicated and 
fundamental researches to a (.*entral department 
which is free from the daily mnharrassments of 
administration. Stress is laid once again upon the 
urgent, need of increasing the number of trained 
research workers; all plans for research must make 
the best use of existing institutions and p(‘rsonneI, 
and ambitious schemes for self-contained and inde- 
)xmd(‘iit org.anisations can have no ultimate 
success. 

4'he administration of the Geological Survey and 
.Musc'um is to be transIVu’iH'd to tlu* Department for 
Scicjutilic and Industrial I{es(‘aivh on NovcunlK'r 1 
next, and the custody of tlie ]»rimary ekM*trical 
st.Miidards and tlu* testing of electrical inst.runauits 
for use as siH'oiid.'iry standards la; already be(‘n 
moved from the Hoard of Trade to the National 
Idiysieal h.Mboratory. Tlu* (‘\penditun‘ on the 
Laboratory was £11(1, (KtS, juid the ('stimated expendi- 
lun^ for the eurrent year is £!r)4,(».j0. A grant of 
£10,000 has l>een aftproved, subj(‘et to Tn-asury 
satiction, to tlic Medi<*al Ueseareii Committee for 
tlie work of lh«‘ Industrial Fatigue Ri‘s<‘areh 
Hoard. Tlie sum standing to the credit of tli<‘ 
Imijerlal Trust for tlie Encouragoment of Seieiitilic 
i 'ld Industrial Ih'seareli at June ‘10 was £t,001,18J, 
.lud the expc'iKliturc t(> that dale liad been £17,500. 
The trustees of this fund are eoiiimitted to a further 
(WIKmditure of £ll)S.0(Kl on eight Uesearch A.ssoeia- 
tions, .and it is estimate*! that at least £175.000 
more will be requir*‘(I for Associations no\v b(dng 
formed. The number of Associations will probably 
eventually b(* belwt'eii 40 and 50. Allowances or 
grants to ,T) stmients un<icr training in research 
and to 08 workers citlicr woi klng independently or 
as as.sistants amount<*d to £14,170, compared witli 
£7,500 for 1017-18. Aid will now Ik‘ given for 28 
selcntific investigations conducted by otlu‘r bodies. 
J'he total exptuKiiture of the Deimrtmont for 1018-10 
was £177,201, of wlileli £8,722 was provided by the 
million fund. 

The report of the Advisory Committee lays down, 
in the introdiK-tion, a Tuimber of postulates ooii- 
eerning the functions of the State in regard to 
r(‘seurcb. (a) Tlie St.ate should encourage research 
in pure science but not attempt to organise It; It 
should, however, organise research Into problems 
<lireol,ly affecting the welfare of large sections of 
the community, (h) Tlie State research dcjiart- 
ment should act as a central clearing house, 
(c) No investigations for the immediate benefit of 
Industries not under State management should lie 
eonduel.tKi by the State department, (d) The ex- 

• To bo purchased through ^ny booksollor, or directly 
from H.M. StatJonory Office at the following addressos: 
Imperial House. Kingaway, London, \V.C.2. and 28, Abing- 
don Street, Lonnon, S.W.l. : 37, Peter Street, Manchester ; 
1, St. Andrew’s CrescenL Cardiff ; 23, Forth Street. Edln- 
bumh : or’ from B. Ponsonby, Ltd., 110, Grafton Street, 
Dublin. 


ploltation or eommereial dcwelopment or adminis- 
trative application of the results of research does 
not come* within the sphere «if action of a State 
research department. 

Industrial Research Associatiotis—l]]) to .July .‘II 
last li<?«niccs iiad been issued to r(‘S(*urch associations 
for : - Photography, scuoitific iustrument.s, woolkm 
and worsted industries, IVutland cement, lioot, 
shoe and allied trades, motor and allied mauufae- 
ture.s, Empire sugjir, (*otton industry, and iron 
manufacture; and the list of assoclatioii.s 
“ up])rov<‘d ” at tlie same date included -Rubber 
and tyre manufaet lire, music industries, linen 
Industry, glass, chocolate, cocoa, sugar confectionery 
and jam mamifaeture, Scottlsli shale oil trade, 
iioii-f<‘rrous metals, and refnietorii'S. 

The origin.il gnar.anlee for a total expeiiditui’C of 
f40,0tM) during 5 years liy tin* Hritish Scientific 
InstruriK'iit Research .Vssoeiation, subject to the 
mcmlK*rs contributing £4,fi(M) out of revenue, has 
lieen inereas<*d by an addition.al sum of £24,000 — 
£50,000. This very <*xeoptional treatnimit has bet‘n 
accorded owing to the “ k^’ ” nature of this 
industry, and a similar concession lias been granted 
to the Glass Research Association for Ji simil.ir 
reason. (Jaiins for exeeiitioiial tieatm(*nt can only 
be consid(*red wlien tlie cost of tlie necessary 
research is gr<‘at in relation (o tin* means of the 
association, and payment on a liIgbiT S('ale than the 
normal can only be given if tlx* industry c*incerned 
is essential to tlie (*xi.sten(*<‘ of largo r Indnstrlos and 
to tlie <I(‘fenec of Hie realm, and if jn-oof is forth- 
eomiiig tiiat any spia-ial advantages aeeniing from 
Government rioliey an* in tlxMiiselves insiilKeient. 

The British Reseai’ch Assoeiallon for tlie 
Woollen an<l Worsted Indus! i'i«*s has already 
achieved results in Invest igating tin* action of acids, 
alkalis ami soaps on wool, tlie (‘fleet of niannfae- 
tnring processes on textile lil>r(‘s, the milling of 
wool, and tlx* elect ri heal ion of tiiu’es. Tlic^ 
(‘stahllsiiinent of tlie Scottish Oil Traile Research 
Association has b(‘(‘n snsjx'ixh'd owing to the serious 
outlook caused by tlx‘ iiier(‘ase(l (;osl of laliour, and 
tlx* proj(‘<‘l(xl association for engiix'crs and shi]>- 
l)uild(‘rs of S<’Otlan(l and of tlx* Nfirl !i-oast. Coast 
of England has not y**! i»e*'n re:ilis('(1. There is 
only one as.soeiat ion <*oTnx'r-l('d with tlx* (*ngiiieering 
group of indust rl«*s. 

Oirner.shi/i of Results . — In .lannary lust a very liu 
jMirtant modifieation was made in I lie eoixlithms of 
grant, whereby all results of investigation are to 
belong to tlie assiH-iations, wliieh an* to hold tliem 
ill trust for tlu* lM‘iu‘lit of their memliers. Tills 
own(‘rs]iip is siil)J(*(*t to two eoiulit ions The 
Department may («) effect the communication of 
results to other industries, oo-opi*rating bodie.s and 
P(*rsoiis, on certain terms and conditions, (h) veto 
the communication of results to foreign Interests. 

Limits of Co ttperfitiou. — Diffumlty has lieen ex- 
j><‘ri(‘ncvd in eomhiniiig within the same nss(X*latIon 
the makers and users of goods, aixl liotii the Cotton 
and Wool Associations have refused to take common 
action with the merchants. 

“ It is probable that certain industries will never 
form Resi^areh Aas(X*Iatlons — eitlu*!- liecause their 
commercial unit or factory unit is so large that they 
are nlile to (*onduet their own r(*.searcli without 
joining their comiK'titors In a co ojM‘rativc scheme, 
or bccniusc Hx^ siiuring of results obtained by 
ri'scarcli does not suit Hie conditions of the 
industry. Tlie explosives industry and the dye 
Industry, wdilcli are now in the hands of praetieally 
slngk* combines, arc examples of tbe first, and the 
he.avy chemical industry is a cast* of the so('oiid 
class.” 

The Position of Consultants and AnaJttsts . — It Is 
very important that research assiKdatioiis should ■ 
define clearly their attitude to consultants or 
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analysts, and it is hoped that they will agree not to | 
undertake for their iiK'mbeis any routine w'ork of 
the kind hltlierto undertaken by the professional I 
analyst or consulting engineer. One a8.sociation ! 
has agreed to make a panel of consultants and 
analysts to whom its members can apply for tech- 
nical assistance, wliich it is not I he proiH'r function 
of a reseaich association to supply. Although the 
higher kind of consulting work is not siisceptihle 
of this treatment, tln're is Jio ri'ason to believe that 
original workers amojig oon.sullants will find their 
aervicos neglectcai as a consequence of the establish- 
ment of these associations; the reverse is the more 
probable etfect. 

Part 11. of the Report (ieals with researches which 
the I)ej)nrlmcnt is undertaking for national pur- 
po.ses. Under liiis heading is included the work of 
the National Physical Laboratory, of tlic Fuel 
Researcli Hoard (pulverised fuel, gas standanls, 
and work for the Doiniuious), the Peat Inquiry 
('lommittec. the work of the Power AIcoliol Inter- 
deparl me!!tal Oommittee, of Uie Mine Rescue 
ApiMiratUH Researcli (’ommUtee, tlie Food Investi- 
gation Jtoard, the Tin and Tungsten Research 
Board, the Oxygen I’ses Uo-ordlnatlen Committee, 
the (ias Cylinders (.^immitteo, the (’ommitlee on 
Lubricants and Lubrication, tiie Abrasives and 
Polishing Powders Resiairch Committee, the Indus- 
trial Fatigue Re.searcii P»oaid: and investigations 
on timber, building, metal struts and spars for air- 
craft, brass and copper castings, coptXT and zinc, 
and certain resi'a reties on llie preservation and 
restoration of antifiue objects in (he British 
Miaseiim- undiu'l akeri by J>i'. Alexjinder SeoK, 

Then follow.s an account of (he aetivitii's of 
kindred Governnii'nt org/ini sal ions in the Over.seas j 
Dorninion.s and In tli(‘ United Slut(‘s, Fra nee. and j 
Italy. The Seorelary of Stale for tin^ Colonies has 
aiqiointi'd a Researeh (‘ommltlee to administer a I 
fund of fl00,0(i0 lor tln‘ encouragement of rescairch I 
in the non-.self-gos'erning Lominions of the Crown 
during a period of live years. 

Part III. describes tin* more iniiiortant develop- 
ments tb:it have taken place In researeh(‘s Initiated 
by other bodies and aided ])y grants from the 
Department, sneti as investigations on banl fiorce- 
laln by the Joint Research Committee of the 8loke 
Central School of Science and Technology’ and the 
Stalfordsliire Potteries Manufacturers’ A.ssociation, 
and the Institute of Class Technology in Sheffield 
University. A eompleto list of aided researches 
undertaken ‘by sciontltie and technical societies is 
given In an appendix. 

Puhlication of Ncsiill;;. - (jerlain modi flea (ions 
have been made in the conditions under wliicli 
grants for jmre science are made to researcli 
workers and students In training. After careful 
consideration of the objects of such grants, viz., to 
prevent exploitation of results by individual linns 
and to secure an ade<iuate share of rewards to the 
discoverer or Inventor, tlie fjouncil has come to the 
conclusion that these objects can be sufficiently 
secured without requiring the 8iibmi.s.sion of all 
results to the Department before they are published. 
Only In exc<'ptlonal eases In which results of com- 
mercial value are obtained is It desirable to limit 
the freedom of publication. Hence it has been 
decided that an aided resef^rch worker shall b(‘ fn‘o 
to publish his results where and when he thinks 
best, provided that, In the opinion of the Council, 
the subject of Investigation Is one which Is unlikely 
from the outset to lead to results of commercial 
value; but the research worker may not take out 
a patent or make other commercial UF(e of any 
results without previous consultation with • the 
Department. 

The total number of grants made to Individual 
• workers has increase from 07 to 10^ of these, 72 
were new grants, and 66 were grants made to 


workers in pure science as compared with 28 to 
workers in applied science. 

Inventions and Patents . — The Report concludes 
with a discussion of certain questions connected 
with the administration of patents. No worker 
und(‘r the Department may take out a patent with- 
out the consent of the Committee of Council, and 
wficre lixive is given it must be taken out in the 
Joint iiniue of the inventor and of the Imperial 
Trust. The Department reserves to itself complete 
discretion in the administration of patent rights 
after consultation with (lie inventor; and the Trust 
r(xs<‘rves lh(‘ right to refuses to be a party to a patent 
covering a discovery made under a Committee or 
Board of the Department or by a worker in receipt 
of a grant. Among the problems awaiting solution 
is the aduiinistration of foreign p.atents based on 
St.ate-aided Inventions; but on the general question 
of pafciitahility It has been provisionally decided 
that patents should not be taken out for (a) inven- 
tions of value for the pii'.servaf ion of healtli or of 
life, or (b) iuvmilioiis the use of which can be 
enforced by a Govmnment Department. In these 
<*ases steps aie takmi to secure full and complete 
publication willi a view to preventing others from 
si‘(*uring a iiatent for the invention. 

In view of tli(' fact tliat tlie Department is not 
conceni<‘d witli tlie commm’cial exploitation of 
Inveiitioiis, it (‘aniiot undi'rlake to bring inventors 
into tom-h witli manufacturers. 


Intl'ium Ukcout to iin: Board or Tradk or the 

IOmiure Flax Crowixq Committee. [Can/. 281. 

IV/. ) (liondon: ILM. Stationery Otlice.) 

Before the war the world's prodiielion of fiax 
was ixsiimated at about r)(K>,000 tons, of which about 
400,000 tons was derived from Russia, ^fhe United 
Kingdom produc-ed about 12,000 tons and consumed 
nliout 100,000. Df (he lioim‘-grown eroj), Ireland 
contributed 10,000 tons, and the causes for the 
almo.st total extinction of the cultivation of tlax in 
Great Britain were tiartly (lie ditliculty of iirocur- 
ing rural labour for Uie s))ecial altimtion wiiieh the 
cro]> requiri'S at (lie liarvi'st season, and partly lhi‘ 
low price at wliicli the tihre could he inifiorted from 
Russia. The greatest permanent obstacle to the 
production of fiax in this country is tlie laboui’ 
diHiCulty. Flax should be pulled and not cut, and 
tills entails a large supply of temporary labour. 
Fulling macblnes have Iwen invented, but are in an 
experimental stage. One of (lie cliief (‘.ssentials for 
the r(‘vival of flax growing is the organisation of 
cmitrali.sed retting and .scutching factories where 
these optu-atlons could be ixwforined on a large scale 
and extended over a longer imriod. As the r(‘sult 
of .special efforts during the war the production in 
the north of Ireland was increased from about 
SOOO tons in 1914 to 15,700 tons In 1918, but it was 
over 12,000 tons in 1912 and 1913. In the nortli of 
Ireland the Indu.stry is of the nature of a small 
home industry, In whieb all the oiierations are 
carried out by the farmer and Ids staff, whereas 
if it Is to be established in oilier imi-ts of the country 
It would be necessary, on account of lalKiur scar- 
city, to organise it on the large scale, utilising the 
factory system for jireparing the fibre from the 
crop. This Is the ])ollcy which is being pushed In 
Great Britain, where, under flio ausidces of the 
Flax Production Branch of the Board of Agricul- 
ture, the acreage for 1919 has been Increased to 
20,0()0, as against 13,537 for 1918, 

- Tlie development of the Industry In the United 
Kingdom has been serldusly threatened by the scar- 
city of seed, and the iiositlon will not be secure until 
a certain and satisfactory supply can be drawn 
from within the British Empire. The Qpmmlttee 
regards this as a commercial possibility/ 
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In Canada the variety grown almost exclusively 
is adapted only for the production of linseed, and 
the production of flax fibre is relatively small. 
Efforts have been made to induce the Canadian 
farmers to grow imported Japanese seed of the fibre 
variety of flax in order to establish a British 
sourc’e from which fibre seed could be drawn. 

British East Africa is probably one of the most 
pronfising fields In the Empire for the establish- 
ment of a large flax-growing industry, which, how- 
ever, can only be done by an increase in the trans- 
port facilities. In India, Australasia and Africa 
generally, experimcfital work has shown that flax 
can be grown successfully, and it Is only a matter 
of economic and technical development. The Com- 
mittee concludes that the efforts put forward with 
considerable success during the war iJerio<l to en- 
courage and extend tiie cultivation of flax in the 
United Kingdom and the Empire should be con- 
tinued until their full value has been determined. 
These efforts in CJreat lUitain have l>een experi- 
mental in character with a vi<‘w to ascertain 
whether the use of machinery and a central retting 
system can re-establish the Industry on a 
large scale and on an ec#>nomic ba.sis. 
Even if this be found impracticable, the 
schenu* should be continued on a limited .scale for 
purposes of scientific and industrial researcli. In 
Ireland the existing sclieiiu's should be further 
developed for the purpose of expanding tlie present 
industry, providing instruction in the cultivation 
aiid handling of the ci op, improving the quality and 
yield by selection* and supply of suitable seed, 
setting up training centres for instructors and 
scutchers, and supporting financially the establish- 
ment of new scutching mills. The Irish Flax 
Society should also continue its experimental and 
research work on the lines suggested for the 
lOngllsb and Scotch schemes. In the south of Ireland 
efforts should be made to establish the Industry on 
factory lines by creating at least two units of 1000 
acres each. In Canada llie cultivation of suitable 
fibre .seed should Ixi continued In order to establish 
a permanent source from which seed for the United 
.'liigdom could he drawn. As n'gards East Africa, 
i’ii success already acldoved snpiK)rts the hope that 
this Colony may become in a comparatively short 
time a main source of flax production within Ihe 
Empire. The requirements are: (1) Establishment 
of machinery at central points; (2) development of 
agricultural research and experiments in flax pro- 
duction; (3) provision of expert assistance in the 
preparation and grading of flax for the market. 
The set! lenient of sligliily disabled .soldiers In Ea.st 
Africa should oncourngod with a view to the pro- 
duction of flax in those districts proved to he 
suitable. 


The total number of accidents rei)orted during 
1918 was 526, as against 701 In 1917, from which 
44 deaths and 194 Injuries resulted. Of the 44 
fatalities, 20 were due to two accidents In which 
explosive substances were not Involved. One, 
causing 7 deaths and 2 Injuries, occurred during the 
mixing of deck flare ” composition, and the other 
during the manufacture of incendiary bombs con- 
taining a mixture of aluminium, oxide of Iron and 
sulphur known as “ thermalloy.” In both accidents 
the material which ignited contained aluminium, 
and although under test these comi)osltion8 are by 
no ijieans hyper-sensitive, accidents with them have 
been somewhat frequent, th{‘ causes of ignition 
being very obscure. 

In addition to accidents Investigated under 
Section 66 of the Act a considerable number of 
others were inve.stigated (of these a number are 
sj>ecia lly mentioned ) , 

The following tabulation gives the number of 
accidents reported from August I, 1911, to Novem- 
l)er 11, 1918, and the casualties involvtKi : — 


4 


Accidents 

1 Men j 

J 

Women 

Accidents 

cau.-'ltiK 




' not catising- 

death or 




de«th or 

injuiT 

Killed 

Injured 

Killed Injured 

1 ' 

injury 

733 

271 

745 

i 

54 571 

; 544 


Giving the following totals : - 

Accidents Killed Tnjim;d 

1,277 325 1,316 

During the same period the maximum number of 
workpeople emfiloyed amounted to 8(5,555, the 
average nnmlx^r being 01,808. 

'rih se figures show a net result of 1-25 persons 
killed and 5 Injured per 1000 p(‘r annum. Points of 
interest, in this connexion are (1) the jiroportion of 
aeeidcmls causing no ]>ersonal injury to the total 
number, r/r., ,544 to 1277, esiH'cially remarkable In 
the c.a.se of ac‘cidents with detonators of which less 
than half caused personal injury; (2) of the 325 
death.s 177 w’ere due to TNT, picric acid and diultro- 
l)henol, which prior to the war were regarded ns 
comi)aratively free from dang(T; (3) the suiall 
number of deaths in gunpowaler manufacture, viz., 
7; (4) the absence of any fatal accident in filling 
over 8000 millions of small arms cartridges; 
(5) the danger of incendiary and firework com- 
l) 0 .sitions containing aluminium powder. 


The Tiude of Western Samoa, Tiik Tonoan Isl.\nds, 
ANT) The Fiji Isi.ands. By Mu. R. W. Dai ton, 
H.M. Trade Commissioner in New Zeahind. 
iCmd. 200— dd., niul Cmd. 201— :M.1 


FOIITY-THIUD A.what. lUmaT OF 11. M. IN-SCKOTOKS OF 1 \Vcstern ^umoa cousisls of a group of islands 
Explosives. 1918. [(’md. 27S, 3d.] (London: about (500 miles from Fiji, which were formerly 
II. M. Stationery Oflice.) under German Influence but are now’ under Allied 

During the year 1918, 8 new faelories were | conlrol. The .soil is very fertile, the chief pro- 
licensed ami 8* became extinct, leaving the total dnctlon being copra; hut cacao ami rubber have 
number unchanged at ISCl. The number of maga- been growm with some .success. 'Inhere Is still a 
zines lnsi>ooted was 4(50. stores 184 ami n^glKtennl very Large area of uncultivated land ami if this is 
premises 158; 155 amending licences were granted developed a very prosperous future lies l>efore the 
for factories and 8 for magazines. Only one case of islands, although the natives art‘ not Inclined to 
illegal conveyance was detected. No modiflcallon work eontinuou.sly either for themselves or an 
was made in ihe law. employer, 

Messrs. F. H. and P. V. Dnpie, clieniical advisers. Before the war the major part of the Samoan 
examined 347 samjdes, of which 62 were rejected, trade was in the hands of the Deutsche Handels 
The majority of these were again for exet'ssive und Plantagon Ge.sellschaft, a large Hamburg firm 
moisture, and attention is drawn to the need for operating in the South Seas. Since the military 
careful waterproofing and to the extreme hygro- occupation the firm’s trading oiieratlons have been 
scoplc character of exploslvcit containing both suspended but the plantations have been carrieii on 
ammonium nitrate and chloride of sodium. Only by a liquidator. Of the other white firms there are 
17 new exploalves were examined and the number four British, and two each of American and Danish 
of telling statipn aamplen amounted to ^ only, origin. OThe Import trade In recent years has 
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been: 1012, £240,720; 1014, £2^1f»,2.10; 1015, £207,001; fiitui*e as regards labour is obscure. The 

1010, £178,840. From the published returns the import trade of 1017 was distributed between 
1016 trade appears to have been divided as follows : Australia, 52%; New Zealand, 17%; United 

—New Zealand, o0%; Ausiralla, o4%; Ihiited Kingdom, 12J%; United States. 6^% ; Japan, 2% ; 

States, 1.0%; United Kingdom, .1%; i)ut these tigures a large amount of the Australian and New Zealand 


are somewhat misleading as N(‘w Zealand and 
Australia ship a lot of goods wliieli origlnal(‘ In 
Britain. The chief iiiiiM)rls are itrovislons, <Iolli 
piece goods and hardware. Samoan merr-hants 
have recently established buying agents in San 
Francisco and so bronglit Amoiiean (‘omiMditioii 
into these marked s, wliile' tli(‘ Jaj)an(\se have lx‘gnn 
to comped (‘ in elievip goo<ls formerly supplied by 
Germany. 

The export trade for KdU amounted to £2.‘r>,41.'), 
iiiade np of copra £14.‘k24.5, e*ocoa rulduM- 

£20,228, hides £600, and papain £<>0S. During tlie* 
war the* copra has nearly all goiie‘ to the* UniteMi 
Stat(*s owing to ditlicultie's of shipiiing dscwlu're*, 
and the oontiiiuation of this biisiiu^ss is likely to he 
.'I serious handmap to British trade iutcre^sts. 
Much British trade* is dime* through Syelne*y .‘ind 
.Vucklaiid, but it seems epiitc edemr that P.rilish 
firms have not taken the elireed lntere*st in tlie 
Islands which the*y might luive* don<*. Tlie* future* 
development of Samoa de'iK'uds largely on a .satis- 
factory solution of the labour [>rol)leni. The* 
German firm abov(*-mentioneel eise'd laiKUir from tbe* 
Solomon Islands. The iiiUKUdation of Ghine*se is at 
]»resent hnndieapiK'd by tbe* liigh cost of ivi».atria- 
tion. Witli suflicb*ni laivoiir, it is estiiruited th;it 
some 80, (HK) aere*s of fresh land e-ould lx* cult iv;it<*<l. 
'JJie coconut and eaca<> crofis have snllVr(*el from tlu* 
attack of the rhinoceros be*elle and cauke*!-. .and 
se.‘icntifi(* inve\stigation <»f tlm.'^* two p<*.sts is gn*ally 
need(‘d. 

The Touijan Ixlands are* alxuit 40') miles freein Fiji 
and .SCO miles from Samoa and form a British 
Protectorate. dJu* conditions e>f the* native's aiiel «if 
trade geimrally are very similar to those already 
<lese*ribed for Samoa, btit the traeU*, Intih iniitort anel 
export, depenels almost entire'Iy on tlu* e‘e)pra crop. 
'Hie islands are very low lying and are fre.*eiu<‘nt ly 
visited by burricanes wlik'h elo gre-at elamage te> the* 
e'0<X)nut palms. The traele for tlie; last six yeairs has 
been as follows : — 


Year 

Exports 

Copra Total 

Imports 

1912 

£209,507 

i:210,.5ll 

£109,472 

191.3 

72, iso 

82,220 

81,044 

1914 

07, .201 

72,020 

87,702 

1915 

102,900 

102,950 

100,075 

1916 

20,260 

22,520 

48,428 

1917 

122,322 

125,142 

114,290 

Messi’s. 

Lever Bros, and 

AK*s,si's. 

Burns, Blielt) 


& Co. now do most of the* euitward traele in copra, 
and a great deal of! the traele is ai)pare*ntly alre*aely 
British, but our raanufae-turers eoulel get a large*’r 
share by studying local requirements. The <'liii‘f 
lK>lnt.s in considering the future of the Tongaii 
Islands are (a) the attUueh* of native labour, and 
(b) the need for .some alternative* products wbhli 
will form a means of sustenance elnring the ba<l 
copra se*asons. 

77i>? Fiji fsl/nifls Jiie lude over 250 Islands about 
one-third of which is inhabite'd. The total trade 
in 15)17 amounted to £:b070,809 (imports £1,011,108 
and exports £2,01)8,401). By far the most important 
product is sugar which forms over 70 per cent, of 
the exports, but copra is also Important. The use 
of cattle as weeders in the cwoniit r»lantutionH has 
t>een successfully adopted and cattle raising Is 
likely to form a considerable industry. The natives 
are of a similar tyi>e to the other South Sea 
Islanders, and In the rxist labour has been obtained 
by tbe importation of indentured Ilians. The 
Indenture system has now been nlKdlshed and the 


trade consists of transhipments from Britain. 
I^'.ivliig Australasia to supply provisions, and 
United States to send oils etc.. It Is estimated that 
Ihe United Kingdom can compete in the import 
trade up to £5<;0,000 annually, in such goods as 
liardware, sugar machinery and cloth t)i(*ce goods. 
The British share of tlie trade lieforc the war was 
very large and a good deal of that which has Ikhuv 
lost during the war will revert to Great Britain 
automatically wlicii conditions again become 
normal. 7^he future extension of trade, however, 
depends entirely on Ihe labour ])roblt*m; and if this 
Is not satisfactorily solved It will not be necessary 
to attach any particular importance to trade with 
FIJI. 

COMPANY NEWS. 


I BKITISIl DYUSTbFFS GOBBI IRATION, LTD. 

I The staintory report sl;ites that in addition to 
I the .sliar<*s allotted to the amalgamating comi>anics, 
tlicn* liave been issued for <'iisli 850,061) prcferciUH* 
shar(*s and 8.')0,000 prcfcrr(*d ordinary slian's (regis- 
tcr(*d in tlie names of llu* no)uin<*cs of II.IM, (iovern- 
nu'ut). B<*<‘cipts aniouiit to £:i,(;70.1Si;, aiul disburs<'- 
m<*nts includt* £125,000 undcrwi'iling (.'oiuinission 
and £1.710.125 ])aid to tlu* amalgamating comj)anics 
I ti) (*na])le llu*m to disclmrgc outstanding llubiliiics. 

I «'tc., leaving a balatu-c «>f £ 1 ,8.‘I7,45)7. 

At tlic statutory meeting li(*Id in I>ondon on 
.\tigusl 20, Sir lb*nr,\ Birclieiiougb, who presided, 
said liiat 2,270,000 sliarcs, or approximulcly t.wo- 
tliiids of llu* total i.ssuc. bad 1>‘*<‘U applied for by 
tl)e juibli<‘. Then* wm* now alxuit, 12,000 sliarc- 
lioldcrs on tlu* iH*gisl(‘r. Odu* iti*nj of £225,000 for 
preliminary exiK*nses was larg(‘ly inadt* ii]) of re- 
gistr.alion fees and stamp duty t £1.20. 000), and 
brok<*i'ag(* (£00,000); the nn<l('rv^ I'iUrjg commission 
was 21 |K*r (*<_*nt. There was eveiy ix'ason to believe 
lliat with Die loy.al eo-o])eration of llu* textile in- 
duxlry, tlu* corporation woul<l lx* able to satisfy 
the rcquln‘uu‘nls of tliis <*ounlr\’, those r)f important 
consmneis thronghont Ihe Fm])lr(*, ]noi'(* ]»ai41cn- 
larly in India, and make a successful tight aunlnst 
G(‘rman ojuuim*I it ion in Gliina and other’ markets. 

I.or-d .Morrlton stated tliat small quantities of dyes 
w<'i’e lM*iug iirqjortcd from Swil'/<‘rland. 2'hc hoard 
h.’ul no positive knowl(*dg(*, l»rit Irelleved tliat tio 
G erman dy(*s werx* eoiuiug hrlo I Iris country l)y way 
of America. 

UUIUGOK BJ.ANTATIONS INVKSTMFNT 
TRUST, I/IT). 

At tire (entlr ordlrrary gcn(*ral meeting li(*]d on 
August 20, Mr. G. (h’oll, who ]>resld<*<I, .said that 
Ihe total area uud<‘r j)laiital lorr rubber* was <*sti- 
luated to be 2,750,(M)0 aeres at D(‘e(*mb(*r .21, 1018. 
Wlren this aererrgr* is In full iH'ariirg s(*v(*n years 
lierme, the output would Ik* ai)pi*oxinraf(‘ly 500,000 
Ions, whieli is about donhlf* tlu* quarrlKy produced 
in 1018. 'riren* shoirld Ik* no fear of supply over- 
running deinarrd. In llr** rnll(*d Siat(‘M llrere were 
over 1,000,000 n'gi.steied motor (*arH In lOBl, 
2.2.50.000 in 1010, and ai)pi-oxlniately 0,000,000 at the 
beginning of Uu* enrreni year. It was diflienlt to 
nnd(*rstan<l why the maiur fact tire of rubber goods 
in this country Inrd not developed to any great 
extent; there is a growing demand for such goods 
at the present tlnu*, and the Immediate n(*ed is for 
British manufacturers to augment their plant. The 
Rubber Growers* Association Is inviting suggestions 
for new uses to which rubber might be put. 
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During the past financial year there was a net 
loss of £114,075, of which £45,000 was due to loss 
on exchange. Tlie issued capital of the trust is 
£1,404,809. 


ENdlJSlt OII.FJIOLDS, LTD. 

An cxtrat>rdiiiary gcaicral nuM‘ling was licld on 
Seiaeiiihi'T 1 lo (•onsider the (|uestioii of raising 
the cai)ital to £1,5110,000 by the creation of l,li00,0(M) 
new shares of £1 each, to rank equally with the 
existing 500,000 sliaies. Sir .Tana\s Ih'atli pje.shhMi. 

Dr. W. Forhes-Lesli(‘, (hviling with 11 h‘ technical 
aspi'ct of th(> undertaking, .said that the coini)any 
was found('d In lOlS to a< qu}re tlu' inter<‘sts of the 
English and J^'oreign Oil f'inancc, fJd., including 
20 sqnan; niih'S of land which had lK*en especially 
marked out by g<M)l()gic;il Investigation. Nineteen 
bore-holes had luaui sunk and evidenee obtained of 
the existence over the. whole area of oil shah* seams 
Iniving a thickness of retor tabic matei ial of not Ic.ss 
than 150 ft. and Ixdng remarkably nnifoiin both in 
thi<‘kness and in oil content. Sinaujd of the borings 
ha<l passed tlu'ongh souk* 70 ft. of a substance 
which yitdds a lai-g(‘ iK‘rcentag(‘ of wax — the so- 
ea til'd ozok<‘rit(' of Xoifolk. 

Mining operations were started six montlis ago, 
and No. 1 Mine West Winch is capable of giving an 
output of 500 tons p(*r day. Mining in tlii' sinile 
series is economical and samples from tlie mine 
faces sliow a 50 per ei'nl. gri'ater yield of volatili* 
mailer tlian was ghi'ii hy tli(‘ iMU’i'-liole samples. 
Th(^ oil obtained from the middle sliaies is of 
ri'inarkalde iiuality, practically free from snl|>liur 
and givi's liigii yieliis of motor siiirit and wax. Dr. 
Forlx's-lji'slie ('.stimales lliat tliesi'i sliaies eonlain 
more tlian 2,000 million tens of practically sulphur- 
free material, whieh. would yield 45—50 galls, of 
oil, at least 00 lb, of ammonium sulphat(‘, and 
(;0 lb. of wax, per ton. A long series of tc'sls on 
the best, form of ret oil Innl led to th(‘ selection of 
a new t.V'iK' which, subji'et to e<-rt;iiii minor alti'ra- 
tlon.s, should give .satisfaelory n'snlls. Ail.ioining 
lh<* miiK'S is a 40 ft, de]>osil of blue elay exiiuuling 
over 1()1 acres, from wliieh bruks, si'coiid lo none 
in England, can be manufact uri'd. 'Phe .shah' 
ri'sidues have been found to be suitable for cenu'iit 
ni a mi fact 11 re. The chalk reipiirc'd for this purpose , 
occurs aliuinlaut.ly on tlu' property and tlu' wasti* ! 
gas from the nOorls will b(^ availaiile for fuel. ; 
It should be possilile to jiroduee 000 tons of emnent ! 
<laily when the projc'cted KMlO-ton shale plant is in 
opi'ratioii. 45i<' projH'i'ty owned iiy tlie (‘omiiany is ; 
eaj>ahl(* of snpidying IS works i*neh dealing with J 
4000 tons of shah* ]>er day. i 

The res<dulioii (o increase the capital was carried j 
nii.-iniiiKMisly. 


AiMMoM.V SfiDA ('<).. I/IT). 

TIk* H'port and ae<*ounts foi- the year ended 
January 51, 1019, show a trading ]irolit of £4.‘kl'IO, 
and, after di'diictlng excess iirotits duly, etc., a 
credit to i>rotit and lo.ss of £55,104. Out of this 
sum It Is pro])osed lo pay the iireferi'iK-e divid<‘iid 
of 0 i»er cent, for the year, to wrili' olT the snsiM'iise 
account of £15.000, and to carry forward £15,050. 
Tlie snbscrllied cajdtal is £217, 07S. 

Soon after the termination of hoslUlties It was 
found to be Impossible to manufacture without In- 
curring heavy loss, owing to Increased costs, de- 
cline In the inarket i>ri<‘e of tJiie material maiui- 
factnred, decreasinl demand, and lo the bad state of 
the plant. In March last It was decidinl to sns- 
yiend work and to overhaul tlie plant. In the I'esnlt 
the directors, in consultation with the chief share- 
holders, resolved upon voluntary liquidation. This 
course has b^n agreed to by the shai'eholders. 
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OFFICIAL TRADE INTELLIGENCE. 


(Frotn the Board of Trade Juurrtil for Angnst 2S 
and t^eptonhrr 4.1 

OFENINTiS FOP EPn’JSlI J’KADE. 

'I’he hdlowing inquiri('s have been nxeivc'd at the 
De[)arl iiient of OverscMs Trade ( I >('N < l()[unent and 
lnt(*nig(‘nce), 75, Easingliall Street, Ixuidon. K.i\ 2. 
from iirms, agmiis or individuals wlio desire to 
represent II.K. manurael iinu-s or exiiorters of tlie 
goods specified. Erilisli linns may obtain th«' 
naim's and addres.ses of tin* i>ers*ons or firms 
ref('n-('d to by ai>j>lyiiig to the I )('p.‘irlment mjhI 
quoting the si)e<atie nd’ci’ence iiimdK'i*. 


Lo(’auty or 
FiK\f OH Auk NT 

>rATKniAT.S 

Rkkkkknck 

Ntj.mbkk 

Australia 

1 lla.-^^waie, stoiM'waie . . 

.30J 


< ’«>lours, eartlieinvan*.! ile- 


hrilisli hulia 

i Wih aiii.seU Hlieet-i. pih li 

.'id 4 

<'uniela 

< ‘.-irljoii pai>er, 
Snperpliosiiliatc^ Pa* i<- 

.'ids 


slag. I'ariH green, loiol 
arsenate, ealeioio av 



sioiatc, potash, v iiiegai', 
malclie.s, polisle's 


Pgvpt 

(ialvaniseil sheet ■. a^- 


1 liestos roofing, hitu- 

, iiiinoiis paints 

d 1 a 



Dyes, soa]), glass, ea i t hen 



wan*. paja*r ... 

5.''d) 

Au.-itria ... 

Drugs. iiM'dleiiies 

i dir, 

lU'ljriufn ... 

('asf ste(‘l,('asl iron ctiilled 
rnllB 

dl7 


C'lieiaieuls, ityt'saud acid > 



for text ile indir-t ry ... 

d21 


1’iiiplale ... 

( jH-rnicals. drug-, lahoia 

.d2d 


tory i'(M|uisiles 

dOd 


( ’heniieals for ityeing, glue 

dllG 

( /orlio - Slovakia ; 

(’heiiiicals. iiaifits (eala- ' 



higues ol) 

t 

Tionniark ...| 

Pig ir(*n ••• •• j 

.MH 

Eslhonia... ...: 

Petroleum, ehcmieals, ' 

uu'iliciiies, catistic soda, i 
ir«>n, glui‘, (luelnaeho, 
iuhriea 1 iiig oils (goods 
in <!cuiand) 


Prance 

Drugs, line glas'.wan* 

d:$:i 


; Hides, leather 

d70 

(eaiuany (()c<u 



piiol 'IV-M’itor.v ) 

Iron. h1<s.'1 

d7 f 

,, 

Oils 

.d7d 

Maly 

/ini' 


ItiimaTua 

( hemieal and iih.i rma - 
; ceutieal i»roducl.- 

.'.7 7 

Tuike> 

; (Pass, soa{>, tierfuiiiei > , 



(hemieals 



( oa.ss, china, paint . ct“. ... 

.HI 

•tivontina 

' Dyes 

d44 

lUay.il 

i ('onicnt. paint, xaiui.di. 

1 gla.'.s, e a r t li e n av a i t'. 

eliomical.s. d.oigs. T>ei- 
■ liiiucry 

dH.> 


: *' Cranif t' ” eart lieiiw aie 

dsr, 

<'hile 

' AnihiiH' d\es 

dS7 

I’oni 

‘ (ilass. eart henvait', 

i paper, pvMfumery 

.'tP.i 


* Higli < cmuii-^sioiua' lor ('aa;ela. li>, N'icloviu Slu'ct, 
S.W. 1. 

t ( ’haiitl)(‘i-K of Coimiioroo (Ivviku I Hrpait nioiil ) at 
Piairmg lUaUvoiM, Oloiuoiii-, linio, opava. KH:cf. Hclohoubeiv. 
Piy.ori, HraUoo-K rah»vo. Prat i.sla\ a, Ivosito, or Troppau in 
Silesia. 

X liritisb (’IwnipH'!’ of Coiiunerei' f(»r Italy, via Silvio 
IVllioo, 12, Milan. 


M.Uikkts SoriiUT. rc///(U/.— Utapdrements of 
rubber iminnfMet nrers. of consumers of <H)pra, 
einmimon, eitroiudla oil and desiccated coconut, 
and of buyers of plumb.igo. 

fViaf/df/.— High grade felspar, jihosphab' and 
pyrites. 

TARIFF. (T’STOMS. EXCISE. 

TAiited Kinfjdom.- -The: preferential duties on 
certain articles, ineludlng sugar, gluwse. synip and 
saccharin, came Into force on Septomlmr 1. The 
regulations are set out in the issues of the Bd. of 
Trade J, for Aug. 28 and Sept. 4. 
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Australia . — The Import duties on certain dry 
colours have been amended. 

Catiada . — Recent customs decisions affect benzol, 
xylol, solvent nai>hlha and salt. The exiwrt of raw 
hides, skins and leather for boot mannfactur<‘ has 
been prohibited, (‘xcept under Jiamcis as from 
August 2. 

Ohil (\ — Particulars of a n'cofit decrc<* r«‘gardlii;: 
the payment of customs duties are given in the 
Bd. of Tradr, J. of Aug. liS. 

Federated Malay t^tates.- The rates of import 
duties on al(‘oholie liquors Iiavi‘ been revis(‘d as 
from Jiily 4. 

France and /th/cri(7.- Tlie production, importa- 
tion and sale of alcoliol Is reserved lo the Stat(‘ 
until a law establishing a temporary or permanent 
r(^gime for alcohol is passed, or at the latest until 
six months after the conclusion of hostilities. 

French Guiana . — A statistical ta.v has b(H‘ii im- 
ix>sed on all goods, with some exceptions, Imported 
from or exported to, all countries as from 
^ August It. 

Jlayii . — A statlsticnil tax has Ix'cn imposed on, 
inter alia, hides, sugar, wax, alcohol and guano. 

Italy . — For the pre.sent the new import restric- 
tions do not apply to goods sent by i)ar<‘(d post 
except, in certain cases. Gtmds so iniiK>rted are 
still subject to irLiiK)rt licence. 

Jugo slavia . — Pertilicates of origin arc rcquiixsl 
for goods import(‘d, but It is not necessary that 
they sliould be rt.svv/ by a Scu'biaii consul. 

Rumania . — The articles tta- im|>ortation of which 
Is prohibited except with the consent of the 
Minister of Commerce and Industry includes <*(‘r- 
tain kinds of glass and i>orcelain, line skins, toilet 
soap, cocoa, chocolate and paper. 

Sierra fjone . — The iin|Ku*t duties on alcoholic 
beverages have bc'cn increased as from July 10. 

South Africa.— The. customs duty on mcdicin.nl 
and toilet preparations, es.sences, tinctures and 
syrups containing more than 3 per cent, of proof 
spirit has been fixed at £1 ll.s*. ikt imperial r.;nlIon 
or 25 per cent, ad val., wlilchever shall be the 
greater. 

South Russia . — A customs duly of 10 per cent. 
ad. val. has been imposed on all goods, with some 
exceptions, inclndlng starch, salt, vinegar, fats and 
oils, glycerin, many chemicals, minerals and ores, 
certain* metals, asbe.^^tos, rubber, clay, lime, and 
tanning materials. 

Siccdcn , — Amongst the artich'S the export ol 
Which Is still forbidden arc minerals, colours, hltn- 
mcn, asbestos, asi)halt, animal fats, stanh, oil 
cake, many articles of foo<l, hides, skins, lK)ncs, 
hair, vcgelaMe fibres, rubber, metals, mineral oils, 
vegetable oils, wax, glycerin, candles, soais and 
many chemicals. 

' United States.-~\t is proiwscd to amend the 
customs duties on laboratory and optical glass, and 
on scientilic instruments. 


GOVERNMENT ORDERS AND NOTICES 


SULPIIATH] OP AMMONIA. 

New Maximum Prices. 

The Board of Agriculture has come to an agree- 
ment with the makers of sulphate of ammonia In 
regard to the maximum prices to be charged for 
this fertiliser for home agricultural use for delivery 
in the eight months October 1919 — May 1920. These 
prices are appreciably higher than those ruling 
during last season, owing to the fact that the 
Government subsidy given to makers during the 
war has now been withdrawn. The agreed maximum 


prices are fixed on a commercial basis which has 
to cover the substantial Increases that have 
occurred since last year In the cost of coal, wages, 
and raw materials. The Board considers that these 
prices are not more than arc necessary lo sccun' 
to the manufacturers a reasonable trade profit. 

For sale in Jots of not less than 2 tons for delivery 
by rail oi* water to |>ur(4iascr’s iK'arest railway 
station or wharf In Great Britain, Jess a trade dis- 
count to agricultural merchants, dealers and co- 
operative societies, the agreed maximum prices 
are : — 


Month of delivery 

October, 1919 
NovoiuIku* 

December 
.Tanuary, 1920 
February 
March, April and May 


Prieo per ton, in 
biiKfi, net ca8h 
. £20 10 0 

. 20 15 

. 21 0 

21 7 
. 21 15 

. 22 0 


In the case of deliveries to Ireland, Isle of Mair 
or Channel Islands, the prices Include delivery 
f.o.b. jiort In Great Britain. 

The above itrlees art^ for 21-5 per cent, ammonia, 
and will be increastnl by 4.v. per ton for each com- 
pletes 0-2r) jMn- cent, ammonia over 24T> per cent., and 
by a further a.v. ]H:*r ton if sellers guarantee the free 
aeld not to exeee'd 0*25 per cent.; and should be 
reduced bv It?, rier ton for every 0-25 i)cr cent, 
ammonia below 215 per cent. The qualitative in- 
crea.st's and reductions apply only to deliveries of 
2 cwt. and ovi^r. If the sulphate Is specially ground 
or pulviu’lsed at hiiyi'r’s nnpicst, an additional 
charg<‘ not (‘xcei'ding 5,*?. pm* ton may Im‘ made. 

(%‘rtaln <‘xtra cliarges are allowed for deliveries 
of less than 2 tons. 


SUPPLY OF HIGH GRADE POTASH FOR 
AGUrtUJLTUKAL PURPOSES. 

Tiie Governnumt lias recently acquit;od from 
Germany a quantity of potash salts in exchange for 
food, and arrangements hav(‘ been made for the 
distribution of alnuit 10. 000 tons for agruMiIhiral 
jMirposes. The sal<‘ of th(‘ malm'ial will Im." under-, 
takmi by the Brilisli Potasli Co., Ltd., 49, ijneen 
Victoria Street. Loudon, E.C. 4, under tb(‘ direction 
of an Ofiicial Uornmittec, to be ealled the T’otash 
Distrlhulion Coiumlltee, on which the Board of 
'Prade and the DiqiartmenI s of Agricnlt nri' for 
England, Scotland and Ireland will Ih' represented, 
logethi^r with representatives of trade interests. 

Tlu* following maximum selling prices fiave iK'cn 
agreed for sal«‘s lo fanners, delivau’ial to nearest 
railway station in Gre.al Britain or Ireland in lots 
of not less than 4 tons: Potash salts 30% K„0, 
muriate of potash S0% KCl. £20 12.y. (W. ; sulphate 
of potash 90% K.SO^, £23 2y. (>d. 

Manure inixm's, im'reliMUts, dealers and co-opera- 
tive .societies will Ik* allowed a discount on these 
prices of 7s. hd. per ton on jiotash siilts, and 10.y. 
per ton on the muriate and sulpliate of potash. 

The jKitash will be sold at the above basis prices, 
and a proportionate Increase or decrease will be 
made for hlgh(‘r or lower quality as shown by 
analysis of a representative sample of each con- 
signment. 

For sales of small quantities cr merchants’ store 
certain maximum additions to the above prices are 
allowiMl by the Board. 

No potash of a lower grade than 30% Salts Is 
available under the atM>ve arrangement, but licences 
are being granted to the AlRnce-Ix)rrnine Trading 
-and Development Company, 54, Gresham Street, 
London, E.C. 2, for the Importation of 20,000 tons 
In all of kainlt (14% K,0) and sylvlnltfe (20% 
K,0), to whom purchasers should apply. 
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" EXPORTS. 

Export The Government Is prepared to 

consider applications for advaiu^es up to 80 jjer cent, 
of the cost (pliis freight and Insurance) of goods 
sold to ; — Finland, the IJaJtic Provinces. Polnnd, 
Czecho-Slovakln, Jugo-Slavla, and certain areas In 
Russia. Applications to the Export Credils 
Department, 10 Baslnghiill Street, E.O. 2. 

IMPORTS. 

Mineral oils . — The general llecmee covering kero- 
sene and benzine (including white spirit) gas oil 
and fuel oil refers to lotal quantity of Imimrt, an<l 
does not affect the aiTangeuKuit with the Pool Board 
whereby the number of imiK)rtiug tirnm Is limited. 
This arrangement ceases on October 31, after wliich 
date other firms will be allowed to import. 

Opium and cocaine . — Tiie importation of these 
drugs ix*mains proiiibited, except under Home Ofllce 
licence, in accordance with the provisions of 
Article 295 of the Peace Treaty. 

Paper. —AH articles covered by the Regulation 
as to the imrmrtation of paper are to be admitted 
into this country as from August 29. 

Transport of coa?.— The Board of Trade has notl- 
tield that the restrictions on the transport of coal 
by rail imiwsed under tlie Coal Transport Re- 
organisation Scheme arc susf>ended as from 
Septcmiber 1. 


TRADE NOTES. 


Product 

Concentrated juice 
Raw juice 
Fresh limes 
Citrate of lime 


Barrels of fruit 
224,002 
103,751 
41,243 
26,068 


of 

total (TO]) 

5ti-7 

201 

10*4 

O’O 


The lime enq) has becui practically the same 
during each of the last tivc‘ years. This lack of 
progress is ^argely due lo the effect of the hurri- 
canes of 1915 and 1910, and also lo the increas(^d 
cost of labour and the difljculty of obtaining sup- 
plies of coneentrated manures. 

Montserrat ex^mrl of lime products in 1917 

was 200,000 galls, of raw juice, compared with an 
average of 1.‘11,3S4 galls, in liu' four previous years. 
Exporls of museovado sugar decrea.sed from 417 
tons in 1910 to 2i)l tons in 1917 owing to the 
shortage of lai)our caused hy the? boom In cotton 
cultivation. 

The area under col ton cultivation wns 2,008 
acres, and the average prcKluclion at the rate 
of 157 Ih. of lint i)er acre, or 11 lb. per aero above 
th(‘ average for I ho past llivears. High prices 
W(‘re maintained, and tlu‘ oun<x>k for the future 
is very hopeful. 

The experimental w^ork of the Agrieiill iiral De- 
partment has shown that the ajowaii plant can 
be eullivated as a souree of thymol, and some in- 
terest has been aroused in the cull i vat ion of a local 
plant. Datura Mctel, as a source of ilie alkaloid 
scopolamine. — (CoJ. Rrp. Ann., Xo. 992, ^^ap 1919.) 


BRITISH. 

Leeward Islands In 1917-18.— Owing to difficulties 
in obtaining sufficient supfilles of Seal Island cotton 
for aeronautical purimses the British Government 
decbled in Ocloix’r 1917 lo {ic<inin‘ the wliole of tlie 
produel ion of tliese islands at Ilie following prie(‘s : 
—Ordinary, per lb.; good ordin.ary, :\s. Id. 


per lb.; superfine, 3.v. 9d. to 

l.v. Id. ]ier 

Ih. 

Tlie principal exporls of 

the col(UJ> 

in 1917 

were : — 




PorcentftKi* of 


^ t-otal (exports 

\ai‘uum pan sugar 

.C477.931 

43*0 

Mus(X)vado sugar 

121,559 

111 

Molasses and syrup 

58,413 

5*3 

Gotton, raw 

78,400 

7*1 

Limes, (utrato 

6,930 

00 

,, concentrated 

58,554 

5,3 

,, law juice 

84, .528 

7*7 

,, cordial 

103 

— 

,, fresh 

48,454 

4*4 

,, pickled 

403 


Cocoa 

8,239 

0*8 


.£942,671 

85*9 

Antiaua . — A little more than half of 

the sugar 

exported from the colony 

came from 

Antigua, 

where the total quuiitlty of eanes dealt with during 

1917 was 102,593 tons. The 

work of tho 

f;i clones 


was even more satisfactory than in the previous 
year. The sucrose left In mogass was 3-01% in 191(5 
and 2 m% in 1917, tlie purity of the .1ulee 83*95% and 
84*78%, and the yield of sugar was Increased from 
11*01 to 11*42%. This Improvement in the rec^overy 
of sucrose In the factory, as compared with the 
average of the five years immodlatel.v preceding the 
war, is calculated to be ciiuivaleut to an Increase 
of 2^ tons of cane per acre. 

Dominica.— This island is tlie chief iiroducer of 
lime products. The crop In 1917 wns 390,000 barrels 
(of 4*55 cub. ft.) of fruit, compared with 384,000 
barreW in 1917. The disposal of the crops is shown 
in the following table 


FOREIGN. 

Japanese I-oreign Chemical Trade. — 'riu* values of 
th(‘ elnunicals, in(*luding explo.‘^lv<‘s, liui)orlod into 
.Tapan liave umU'rgone coat i minus exiianslon in 
recent y(*ars. I'lius I he value imiiorti'd iiiereased 
from 20,012.S02 yen in 1910 lo rMj29.S(l9 y(*n in 1910, 
nqiresenl ing an iiuTease of from 5 9 lo 7-3 per (xmt. 
of tlie total irnjKirl.s of all kinds into Ihe country. 

Tiu‘ r»'l:iliv(' posillons (b'rinany, the ruited 
Kingdom and tlu' rn1t(Ml Stales in r«‘gard to the 
siqiply of ch(‘micals lo .Ia[t,*in during the I'criod 
1912 1910 may l)(‘ gaug<ai from lli<‘ following 
slatlstirs (yen 2.s\ Otp/.) : — 


Value of Dn ports Into Japan (la thousands of pen). 


8iil)slJinco 

Your (! 

(T'liiiifiy I'.Iv. 

r.s.A. 

lloracic acid 

... itn» 

92 0 

211 

19 


. . HM 1 

.'.9-4 

2.9 0 

9 8 

\\ 

... linn 

19 0 

24 2 -.5 

129-y 

I'artaric acid 

... 1910 


45 3 

57-1 

Salicylic acid 

... 1914 

170 2 

— 

5-2 


... 1910 

12 7 

— 

209 0 

Carbolic acid 

... 1911 

199 4 

.97-4 

05 0 


... 1910 

2S-2 

1 

3005-6 

Citti(j acid ... 

... 1914 

2H 9 

•2.V7 

04-0 


... 1910 

9 

•190 

601 

('austic. soda 

1912 

— 

1 102 8 

3 7 


... 1911 

— 

1291 -.8 

110 9 


... 1910 

...... 

43 .'i ') 

2489 3 

Soda a.sb 

... 1912 


19SS0 

0 2 

... 1914 


14 85 2 

45-2 

I* tf 

... 1910 

— 

2996 9 

70-^7 

Bicarbonate of soda* 

... 1914 

— 

290-0 

0-03 

... 1910 

— 

390 2 

30-5 

Borax 

... 1912 

S.'iS 

.517 

33-7 

... 1914 

10 8 

94-7 

24-1 

” !!! 

... 1940 

2 6 

429 9 

209-5 

Potassium chioralot 

... 1912 

412 8 

234-7 

0-8 

.. 1914 

277 2 

178-1 

10 0 

!! 

.. 1910 

14 2 

397-8 

856-3 

Ammonium sulphate* 

... 1912 

... 1914 

— 

12,011 7 
14,992 1 

— 

*» • 

... 1916 

— 

511 3 

— 


• Increasing (piantltioB of these inatcrlals have Iwea 
Imported from Manchuria (in 1910. bicarbonate 2. -4, 
ammonium Bulphate 284*4). 

t Tho values of chlorato Imported from Franco were 
50i*3 in 10^2 and 312 3 in 1916. 
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Prospects ot American Dye Trade in the Far 
East.— The dyestuff market In the United St sites 
is Jil^ely to remain firm for at least a year and 
Oerman eompc'tilion is not to be fenrtMl for another 
tu'o years. Germany's sloek of dyes is pi-obably 
very miieli less than lias beiai siateil, sind her dilH- 
<*ulties in rei2:ard to lalionr eosts. fa\(‘s and ov«‘r- 
head standing eliar^i's (<hie 1<> restrieUMl jirodue' 
tion) will all be higher than in ollun- <(»iinlries. 

With reji'ard to tlie markei in China, the chief 
(llflleulty inannfaet man s have t<» eonltnid with is 
the eonserval ism of Chinosi* nuna liant s. '^I'he me 
fouiuleil rmnonr, eiiii'enl after the annistiee, that 
l.arj^C' <|nan'ilit's oi (hninan dyes would h(‘ availabU‘ 
at piv war piict'S proMai all init disastrous to 
Ammaean trad*', (linanany lias almost insnp(n'ahl(‘ 
<li(rKMilties to contend with in rcLnird to transpor- 
I at ion as wadi as ]iro(lnel ion, and michn' thesi' eir- 
eiunstan<*es ,\nieiiea will ho able to eonipet<‘ both 
In nnalily and indem The (pu'stioii of ( ledits is 
important., but American hanks in China an* j;ivin- 
meat assistance. d'lu^ prewvar Ginanan sidliiej; 
orminisat ions are still intact, and what is now 
needed is American control of one or more lar^e 
native ilenlers. 

The ]>nteh Gast Indies oflVr j^nait possibilities. 
Germany maintained (‘xjierls in Java to pdve in- 
slruelion in the use of German colours, and as 
these men have been imahlo to leave, she lias an 
orjjanisation r<‘ady for her post-war trade. German 
agents allow'cil long eiedits and wen* |K‘rmilted to 
make tludr own anaiigements as to ]»ayiiK“nt. 
Prospects in Jaimn are ilso bright. (h‘nnan 
agencies an* n<nv in tin* hands of .Taiiaiic.st* <lealers. 
Little Gov(‘rnment prote< tion is off(‘n‘d to IIk* dye- 
making industry, probably on account of fear to 
inflict Injury on tlie ostahlislied idecc-goods fii- 
dnsiry. I>in‘ct sales ai'e mifavourahle in .Tapan 
where it is customary for sm.ill <lcaU*rs to buy 
through the larger houses.- fC.N. Cma. Pc/>., 
July 21. imo.) 

The Tin Mining Industry in Yunnan. Tin* prodiu - 
tion of tin in Ynnnau province, f'hina, has almost 
eollaiised, tlu* v»i’nduet i<ni having fallen to 2000- 
0000 tons this year against 12,000 tons for last y<‘ar. 
Although more trnus]Knt has IkH'II available than 
usual, tlie pi'ic(“S havt* hi*('n constantly f.alllng, liO 
metal Iwing (pioted at i^Sl per pioul of I.",.**. Ih., Osp, 
at SS:L and at .^77 in^loeal curn*u<y against 

normal price's of i^O.I to ssio.'. Tlici’e' is little cliauc*' 
of I’ccovery and many iniuors hav** gtme to olhor 
w'ork . 

Exports of the metal fiom Hong Kong this 
year amount to 2111 shoid tons of v:«lne S2,''..Th010, 
]»raotically all of which has gone to China ilsolf. 
Stores of ai»]>roximat oly .‘iOOO tons are in hand in 
Hong Kong. Tlx' serious f.-ndor is (*\chaiige, the 
high price of silver preventing Yunnan tin com- 
peting with tin from the Straits Settlenu'iits. - 
(C'.S. Com. U(‘}K, Juli/ 0, lillh.) 

The Sulphur Situation in Sweden and Norway. 
The i>re->var eonsninption of sul]dnir in Sweden 
amounted to It). 000 tuns yc'arly, all of which was 
Imjiorted. The hulk w'as us<'d in Ihi' snlphile wood 
luilp industry ami was obtained from (Jreat Hritain 
and Sl(‘ily. At present there are prospects of 
America and .lapaii entering tills market. Hiiring 
the war the mtijorily of the inili> mills has Ix'cii 
re-adJiiHted so as lo utilise Xonveginii jiyrites In 
place of snlphnr and this inlroduei's furtlier eorn- 
petitluftw Uonsmners are not likely to consider any 
price alxive alnnit £t) i>i*r ton c.I.f. Sweden. 

Before the wair tlie reqiiiroiiienf s of the sulphite 
W’ood pulp industry in Xorway W'ere largely met by 
Imported sulphur and the native pyrites wms mostly 
exported. During the war this state of affairs has 
been altered and the majoGty of#lie pulp factories 
has b^n adapted to use pyrites. ITils change Is re- 


flected in the statistics. There has been an increase 
In the production of pyritc's from JiUO.OSo tons in 
ISlll to ulM.-Tin tons In lliln (the latest record avail- 
able) but a decrease in exports from 11(10,228 tons in 
1014 to 240,774 tons in 101S, the din'erences being 
aieoiinti'd for by the Increasi'd home consumption. 
The sufiiliur imports have during the same period 
f.illeii from 15,111 tons in 1015 to 5,05(> tons in 19is. 
O'iie bulk of the sulphur imporled previously eann* 
I from Great Hritaiii, Italy ami Spain, hut latterly 
I Spain lias been sliipiiiiig far less tlian formerly, 
j ami in 101S tin' United States furnished more than 
I half the total imports imiiorted, 

! The jiriie of snl]>hnr n]i to 1011 was fairly con- 
stant :»t 00 lo 05 kronur (£.5~£5 5.s‘.) per ton, but 
j sinei' then it has iucri'a.sud by stages up to 500 
! kroner (krone l.s. l.p/.). It is ('slimati'd that the 
j normal demand for sul])hnr Is about 7000 tons per 
j annum (about 5000 to wooil ]mlp works and 2000 to 
! imitch factories .and minor indnst riu.s), hnt, the 
present sit mil ion is very nnsi'tlled largely owing to 
tile ditliciillies exi»eiiem*ed l>y tlie snljihiie mills In 
disposing of tlieir piodnets. — (('. aS'. Com. Rep., 
.lulu 1 ». T'dO.) 

Prices of Sulphuric Acid and Nitrogenous Fertilisers 
in (iermany. — I’iie iirii'c of sul]ihni’ic acid, as 
authorisi'il on April 1. has been fnrtlier increased as 
from .fnly I. 4'he price of sulphnrh* acid contain- 
ing np to 7S'V, of tlie monohydrate is Imax'ased from 
510 to 57S marks i>er 1000 kilo, snlphnr ('onleiit. For 
acid eontainiiig betwei'n 7S% and 02% monhhydrate 
(he priei* is advanced from 1000 to IOOO marks, a 
dednetion ni) to 125 marks per lOOt) kilo, being 
allowi'd according to tlu' (piality delivered. The 
priei' of sulphuric acid of stri'iiglh almve 02% and 
of oh'um containing np to 40%, frei* S(.)^^ is advanced 
from (kS 4 to 75.5 marks. 4'lie jn-iee of acid of un- 
speuilii'd streiigih is lixed by tlii' addition of a 
suitable iiiereineiit to the cost of production. 

An inei(‘as<' in tin* ]>riee of idtrogeiious fi'rtilisi'rs 
has been aulhoi isud liy a decree of the Keiehwirl - 
sella ft minister, the opi'ration of tin* deen‘e to hi* 
retrosiieetive as from .Inly 1. 1010. Tlie eurrenl 
prices tlius eslahlished sliow' <*onsiderahle a<ivaiic('S 
on those rnlitig on March 10 of this y(‘ar, the j'cspee- 
llve yn’ici'S h(*ing as given in tin* follow'ing labh* : 

Price per hilouram % nitrtnjen. 


j Aiiiinoniiim Snipliutc : 

I (a) Onlinury inunnfactnre 

j (b) ditto, dried and grouml 

• Sodiiuu ammonium sulpliato 
i Ammonium nitrate . . 
j I'ota.'^sium ammonium nitrato 
ditto, per kilo, potash eon tent 
Sodium nitrate 
Calcium cyanamlde . . 
lilood meal 
J'ho.spliate meal 

4'he following prices ik'i* kilo, are likewise 
authorised : ammonium chloride 200 marks, 

soiliuin, amnioiiium nitrale mixed with from 40%, 
to 48%, of rock salt, 5-40 marks, ammonium nitrate 
containing a minimum of 5%, hone meal 5-40 marks, 
ammoniiini nitrate niixc*d with either ealeinm sul- 
jdiate or lime (containing about 10% gypsum or 
lime) 5-40 marks. Another di'erei* places the prices 
of nitrogenous fertilisers on a uniform basis by 
Increasing the prices of 0 nitrogenous fertilisers 
(compared wltli 5 formerly) by 100 mark per kilo, 
of nitrogen (formerly 0-80 mark) and the price of 
calcium cyanamlde by 2 00 mayks (previously 1-00 
mark).— (^. angew. Chem., July 15, Aug. 1, lOtO.) 
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REVIEW. 


Water Power In Oermaa-Auetrla : Proposed Carbide 
MoDopoly.—Untii now water-power installations 
have been adapted to the supply of water nvallible 
with certainty during nine months of the year; but 
It would be better If they were enlarged so that the 
greatest quantity of water available at any time 
could be utilised, A steady supply of energy should 
then be delivered at a high price during the whole 
year to the consumers of light and power, whilst the 
excess, available only from time to time, would 
serve for selected chemical factories using only 
cheap current and making a product easy to be 
stored and not requiring further treatment. The 
manufacture of calcium carbide, which could be 
carried on intermittently, fulfils these conditions, 
and it would h9 i;K)S8ible to make 0,500,000 tons of 
this material from the 500,000 metric tons of gas- 
coke annually produced In German-Austria. The 
necessary electrical energy (5-70 million kilowatt- 
hours) could be provided by the excess energy of 
the enlarged water-power stations, and the cost of 
electrical power would be reduced to all consumers. 
Carbide, to the value of 910 million kroner i^er year, 
could be produced and at a much lower cost than 
obtains in most other countries. This industry Is 
W'ell suited to be a State monopoly. — (Z. angaw, 
Chem., June 17, 1919.) 

Foreign Company News.— Fraacc.— The “ Soci<'*((5 
Frangaise de Radio Chimle ” w’as eslablished early 
in 1914 with a capital of 1,700,000 francs. Its opera- 
tions were devoted to the working up of monazites 
and other radioactive earths with a view to the 
production of mesothorium, radium and its various 
transformation products. It devoted particular 
attention to the production of luminous and 
pharmac'eutlcal radium products and has suc- 
ceiHled in Introducing its products into several 
markets formerly supplied by Germany. A 
net profit of 251,817 francs enables a dividend of 
10 per cent, to be declared. — (T/Infonnation , 
June 12, 1919.) 

Dutch Indicf ^. — A tirm of chemical maimfaclurers 
about to be establislied in Soerabaia will be pri- 
marily concerned with the product Ion of carbon 
bisulphide, wlilch is indispensable to tiie tobacco 
industry; the output will at first bo 1,000 kilo, per 
24 hours, so that Java will be in an independent 
position ns regards uncertain import conditions.— 
{7j. angcw. Ohcm., July 18, 1919.) 


OBITUARY. 


Dr. a, G. VKUNON IIAUCOURT. 

Dr. Augustus George Vernon llarwurt, who was 
born in Ix)ndon on December 24, 1834, died at 
St. Clare, Ryde, on August 25 last. As an under- 
graduate he studied under Dr. Daulxmy and Henry 
Smith (Oxford’s earliest teachers of chemistry), 
and in 1858 became lecture assistant to Sir 
Benjamin Brodie, who in October of that year 
delivered his first course of lectures as professor 
of chemistry In the new Science Mustnim which 
heralded the recognition by Oxford University of 
the educative value of natural science. Associated 
thus with the inception of the teaching of chemistry 
at Oxford, Harcourt was appointed in 18(50 
reader in that subjc ct at Christ Church, and in the 
small laboratory of that college he continued until 
1902 to initiate successive half-scores of under- 
graduates in the principles of chemistry. Himself 
a Classical scholar of no mean standing, he never- 
theless very actively supported the movement to 
abolish compulsory Greek In the curriculum of 
sttidenU of natural science at Oxford University. 

Harcourt’s early researches were on the rate of 
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chemical change, for which his exceptional skill as 
an analyst stood him in good stead. His teclmlcal 
work was largely in connexion with gas supply, 
and he laid the foundations of the Carpenter- Evans 
heating process for the purification of coal gas from 
carbon bisulphide. He studied other gas purifica- 
tion problems, and devised a useful works’ method 
for estimating the sulpliur compounds in gas. He 
W'orked for over 20 years at the proiluctlon of a 
standard of light which should be more trust- 
worthy than the parliamentary standard candle, 
and in 1897 produced the 10-candle pentane lamp 
wlilch goes by his name, and is now the accepted 
International standard of light. He invented a 
chloroform inhaler which reduces to a minimum 
the risks inseparable from (lie administration of 
that anaesthetic. He strongly advocated the use of 
coke in place of coal us a hoiistdiold fuel, and 
devised si)ecial labour-saving grates for its con- 
sumption. Harcourt was, with Arrhenius, the first 
to receive a science degree (in 1908, honoris causa) 
from Oxford University. He also received 
hoiM)rary degrees from Durhnn^and McGill Univer- 
sities. Elected to the (Chemical Society in 1859, he 
was one of its secretaries from 18(55 to 1873, and, 
afler three terms of years as vlce-i)resldent, became 
l)resldent for three years — 1805-7. He gained his 
P.R.S. in 18(58. For a iK^rlod of 4.5 years— 1872 to 
1917 — lie was appointed and re-appointed by the 
Board of Trade one of the Gas Referees for the? 
MetroiK)lis. 


REVIEWS. 


Thu (’hkmxstry and Manitkacturk of Hydrogen. By 
P. LiTHERr.AND Tekd. Pp. 152, with 22 Ulustra- 
tons. (London: Edward Arnold, 1919.) Price 
10.'?. Od. net. 

Although the manufacture of hydrogen has long 
been curried out on a relatively small scale, it is 
only during the present, century that plants for 
Its exteu.sive production have been developed, to 
eomjjly with the demand for the gas, more esiMi- 
cially for use in the hardening of fats, for use In 
airships, and for the synthetic production of 
ammonia by the Haber process. While much in- 
formation on the subj^nt is to bi‘ found in Patent 
SptKdlications, and scattered through the technical 
journals, there has hitherto btxin no book of recent 
date dealing with the subject available for those 
IntciX'Stcd in chemical technology generally desiring 
Information on the subject. The lecture given early 
In 1914 by Prof. A. W. Crossley (this J., 1914, 33, 
1135) and C. Ellis’s book on the “ Hydrogenation 
of Oils, Catalysers and Catalysis, and the Genera- 
tion of Hydrogen ” (Constable, 1914) are, so far 
as the writer knows, the only general sources of 
Information on the subject, but since the year 1914 
a very great development of the manufacture has 
taken place, owing to the largely increased demand 
for hydrogen for the above purposes arising from 
the war. 

This gap ill the literature Major Teed has en- 
deavour^ to fulfil in the book under review, and 
he has succeeded in writing a very readable de- 
scription of the various processes in use and of 
suggested possible technical processes. These in- 
clude not only the processes directly devised for 
production of hydrogen as the primary product, 
such as the sllicol, the water-gas, and Bergius pro- 
cesses, but also those in which hydrogen is obtained 
as a by-product, such as the production of caustic 
soda by electrolysis. In addition to being readable 
the accounts given are also clear and generally 
accurate, and the Illustrations are not too small 
or too overloaded with detail to enable them to 
be followed, as Is too frequently the case In books 
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of I, his ehi^. It Is true that deiiiiite statements 
occasionally occur with regard to matters of detail 
which would not meet with anything like universal 
agreement from those engaged in the industry, but 
tills is almost impossible to avoid in a sliort work 
dealing with the matter generally, and not intemded 
to be an exhaustive handboolc. 

Very few typograpldcal errors occur, those 
noticed being contim'd to mis.spellings of proper 
names for example, “Neuman &, Strlenz “ for 
“Neumann & SIreintz” (ji. io) and “ Moisson ” 
for “ Moissan “ (p. ID). H. G. Coi.man. 

Tiik MANri'.uTi ({f of VAa\rsnK.s and Kinduku 
IxntTsTaiKs. \ <)I. 1. The (UKuhinf/, Uefnihuj 
and lUHlinf/ itf lAiixecd and athrr \'arnish OiJs. 
A. JnvA(MiK and .1. G. AicIxTosu. Third edition, 
rcrised hft C . IIaukisox. rp . riii 1 IDS. 
(London: tAeott, ftreemrood tf Son, IDID.) I*rice 
Ma. (id. net. 

This book affords yet anothei* inslance of th<‘ 
minute specialisation wliieli is now to In* found in 
every branch of clKunicai indiistr.\. it is the tirst 
volume of fh(‘ third edition of Liyailu' and McTn- 
losii's “ Drying Oils and Varnisluxs,*’ and devol(*s 
iK'arly .^>00 pages mainly to linseed oil, without by 
any nu'uns (whausling the subject. In its i)res<*nt 
foj'in the work has Ihmui so devel<^i)ed and adaple<i 
to English conditions as to lu* es.sentlally a Jiew 
book. 

The English author, whose death occurred ju-ior 
to the publication of this vulunu', was not only a 
])ractlcal e,\[H*rl in his subject, but was also a man 
of st rong persona lity, which he has }mpr(‘S.se<l upon 
his j)ag(‘S. it has tlnu'efore been no (ai.s^- niatt<‘r 
for the r<‘vis(‘r who has comi)l(‘ted the unfinished 
work to fill up the gaps in the subject matter in 
such a' way as to harmonise witii what had Imhui 
W' ritten. On the whole it will Ixi admitted that he 
has suceveded in his task. He has also adoptcal 
the plan, which is a wise one for tliis edition, at 
all events, of not Interfering with the English 
author’s mode of expression. For tlie same reason 
it is necessjiry to refrain from criticising som<‘ of 
the author’s views on subsidiary point.s, such as 
his dislike for the metric system, and only to call 
attention to some of the ndnor errors connected 
with the main subject. l%a future edition, how- 
ever, it vvould be advisable for the editor to bring 
the nomenclature of such terms as “ lezithin,’’ 
“ hydrocarbides ’’ and “ oxy “ (for “hydroxy) 
acids,” into harmony with the terms in common 
use. 

The first fifteen chapters deal with the general 
profKwties of drying oils, and the production, com- 
ixisition, refining, and jihy.sical and chemical jiro- 
j>ertieH of linseed oil; its adulteration; the manu- 
facture of technical jinnlucts such as printing inks, 
blown oils, linoleum and rublier substitut<‘s; th<‘ 
chemistry of the di'ying process, boiled oils, and 
paints; whilst the final chaptcu’ is concerned with 
oils other than linsiaal oil. 

The information throughout is of a thoroughly 
jiractioal charactm’, and the book Is one which evej'y 
lechnical oil chemist will find of the greatest helfi 
in his work. It was fierhaps inevitable that the 
chemistry of oils in general should have been com- 
pressf'd to such an extent as to nece.ssitate frequent 
reference to general treatises on the subject; but a 
slight expansion In a few places would have obviated 
this drawback to a consld(‘rabl(‘ <‘xtent, without in- 
creasing very materially the slrx* of the book. 

Several statements require correction or modifica- 
tion. For example, the slatement that “ the 
Maumend number gives parallel results with 
the Iodine absorption results ” is only re- 
latively correct. Again, the terw llnoleic ” 
acid is very loosely used, being sometlmea 


applied to the mixed liquid fatty acids of linseed 
oil, in other places (pp. 8D, 230) to linollc acid, 
and in others (p. 8(1) to llnolenlc acid. 

The subject matter has been brought up to date 
and the recent, work of other clnunlsts is critically 
considered, but it detracts gn^atly from the value 
of the hook that no refei’ences are given to the 
original publications, and It Is dithciilt to discover 
from the text wIicIIku’ the results discussed are old 
or recent. 0. A. Mitohkij.. 

I’Aia.Ks OF Rffracttvk Indk’Ks. V(d. I. Essential 
(til<. (Urn piled hy K. Kanthack, and edited hy 
,1. N. Goldsmjtm. Ep. rl -p 148. (London: 
Adam IliJjtcr, Ltd. 1D18.) Pr/cc Ihs*. net. 

This conqdlation contains records of the measure- 
ments of ixTractive lndic(\s of some .^)00 essential oils, 
tog<41ier with r(‘f(‘rences to ilie original literature In 
(‘Very case. Thus it is not only a list of essential 
oil.s obtained from various soiiires, lioth geographi- 
cal and hot.anleal, but also a useful bibliography of 
the siihj(‘el. 

in the iniroduclion and profa(v, the author and 
(‘ditor have (llsarnmd criticism hy fairly stating th(‘ 
advantag(‘s aiul liinitalions of tlu‘ r(‘fractom(*ter as 
;ippli(Ml jo the examiiuition of sncli complex mix- 
luivs as nalnral essential oils. Avhich, unlike simple 
iMMlics such as sugar or alcohol in aqutmns solution, 
c.innot he (pianiilal ivcly estimaled hy any physical 
na'Ihod. In lh(‘ clieiuical cxaminalion of css(Uitial 
oils il is rari'ly possible to isolate and weigh the 
vahia]>k‘ con.sl it ucnl s ; and llu^rcTore Indirect 
iiK'tliods must hi‘ ('iiiployed for tlie (‘stimatlou of 
plif'iiols. (‘Sl(‘rs, alcohols etc., and all cvidiuice, in- 
eluding si>ecific gravity, optical rotation, refractive 
index, solubility and even odour, must bo taken into 
c(>n.si(l(‘iation avIkui deciding wh(‘tlH‘r the samide 
under examinalion is to ho classed as normal or 
nlmormal. The utility of (h(‘ “ List of Keferencca ” 
ill these labk's is liere (banonsl rated, for it enables 
the analyst to lind out quickly from original pai>er.s 
whctlier the figures (luoled were ohscrv(‘d on puri‘ 
oils of commerce or on oils wldch could not he 
(b‘S(‘rib(‘d as normal, owing to faulty methods of 
di.stillalion or unusual sources of raw material used. 

'I'h<‘ eompll(*r wisely iiisisls upon the imiK)rtance 
of (jiioting tlie femiHO-atiire' at wlileh an observation 
is made and iiidir(‘Cl !y advo(*.‘il(‘S the [ulopt ioii of 
.soiju‘ standard teunperalure or temiK'ratures when 
making delermlnal Ions of refractive indices. Altei- 
nnle pages an* left blank for notes. Future editions 
might wilh advantage contain an illustrated 
description of the refractomel(*r and the he.st 
melliods of using, ck‘aning and adjusting might hc' 
added. Tlie writer ran r(‘eommeiul tiie hook to nil 
in!(‘n‘sted in the examination of (;ssenlial oils, and 
at the ri.sk of going beyond his pn‘seiit mandah* 
1 h‘ would add that a reeent examination of Hilger’s 
refractometer side l>y side with a standard German 
instrunmnt, using various essential oils as test 
liquids, has sliowii it to he mueli tlu* better instru- 
tnent, giving shariier delinilion, more ('specially 
from l ilOO and upwards. E. T. Erkwis. 


PUBLICATIONS RECEIVED. 

THK SiMI'f.K (’aRROHVI)RATKS AM) TITK GLtl(X)Sir)ES. 7?// 
E. F. Armstuoxo. Third edition. Monographs 
on Jlioehemistry. Pp. 230. (London: Long- 
mans. (irren and Go., 1010.) Price V2s. 

LEcrruRE Demonstrations in Piiysioal Chemisthy. 
Ily H. S. VAN Kr/)0STF,R. Pp. 100. (Easton, 
Pa.: The Chemical PnhUshMig Co. 1919. 
London: Williams and Norgate.) Price $2.00. 
GRiPvm.EOENDE Opktiationen dkh Fakbknohemie. By 
H. B. Fierz. With 45 illustrations and 19 
tables. Pp, .322. (Ziirieh: PehuUhess and Co. 
1920.) 



Vol XXXVIII.. No. m REVIEW • [Sept. 30, 1919 


THE BRITISH ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE. 


The oxcellonfc attendance of nearly 1500 memberH 
at the Bourn omoiith meeting provided satiNfactory 
evidonce that, despite tlie vieissitud(‘H of war, tlio 
British Association has lost none of its hold on 
scientific men or on those who follow in their w^ake, 
'‘faint yet pursuing.” Few will deny that tliis 
year’s congress w’as an eminently successful one, 
scientifically, socially and financially; and in tlie 
case of several Sections experienced judges detdared 
that the meetings w'ere th(‘ most successful in their 
recollection. 

The work of Section B (Chemistry) was from the 
point of view of interest at least equal to that of 
any pre-war metding of the last dei ade. Douhtless 
this was the direct result of the w'i\r, since the great 
majority of the papers (h'alt specifically with aspects 
of the science which hav(‘ risen into proiuinence 
during the last four years. But this in itself cannot 
b(* considered as tlu* only cause of tlu' large audi- 
ences and the marked enthusiasm. It is Indug 
gradually realis('d that if ('hemistry did not “ w’in 
the war,” it at least contributed v(‘rv larg<*iy to 
that (‘ud, and the importance of science in general, 
and of chemistry in particular, is now' securing 
imhlic iH'COgnition. The inteia'st taken in St'ction B 
at Bournemouth (‘(udainly shows that the Associ- 
ation is carrying out oiu' (d‘ its fundaimmtal objects, 
tt) w’it, the advanc('nient of knowledge, l)y inducing 
those v<‘rs<'d in the spirit and lett(‘r of scien('(‘ to 
describe their ohscu'vations and nudhods to peoph' 
who seek know ledge without sp^'cialisation ; and it 
w'as with this (“xpress purpose* that the organisijig 
com!uitt('e of the C’hemical 8(*ction arrang<'d a pro- 
gramme which should bring home some of the many 
activities of chemists during the war. As most of 
the i)ai)ers read will a|>i)('ar in dm* course in tin* 
” ltevi(‘v,',” it is uninKcssary here* to do more than 
summarise tlu* subjects wifh which they dealt. The 
diff('rent asj^ects of war clu*nustry referred to wa'ia* 
chemical W'arfare, high e\i)losivt‘s, glass, progia'ss 
in nu'tallurgy, I'aw' mat('rials ((h*o-chemistry), and 
die r(’cov('ry of spoih'd ammunition, while closely 
lilatcd ther(‘to wer<* papers on industrial bacteri- 
ology and the preparation of acetone and industrial 
alcoliol. The ])aijer on chemical warfare is to he 
accorded the honour -- shared by only one other 
]iap(*r — of being inserted in twff'nso in the forth- 
coming Annual Iteport of the Association ; and in 
connexion with this suhj<'ct the C'ommittee of the 
vSection passed a resolution urging the (lovcrnment 
to inakt* provision foi* a ch'finiti’ly organised scheme 
of research on exiilosives, chemical warfare, and 
allied physical and engineering problems begun 
during the war. The report of the Fuel Fconomy 
Committei* was fully discussed, and excellent papers 
on iiure chemistry w'c'ia* read by Professors Ihdy, 
Lapworth and Bohinson, and by Dr. J40wry, on 
chemical reactivity and the mechanism of chemical 
reactions. By the tourtesy of the supi'i'intendeiit, 
Capt. Desborough, the Section paid a most interest- 
ing visit to the Naval CordiU' Faetory at Holton 
Heath, Dorset. The inspection of this factory 
afi'ordc'd an c'xeellent objec t lesson in the construc- 
tion of a chemical works from the point of view of 
completeness of detail in rc'gard to manufacturing 
prcKiessc's and the welfare of the workers. 

The Presidential Addrt*ss of Sir Charles Parsons, 
and also the address of Prof. Petavel to Bection (I, 
shonld be read by all wdio are interested in the 
Kubjec^t of engineering applied to w'arfarc; and of 
other sectional presidential addresses, that of Prof. 
Gray (Section A) dealing with the neglect of scientje 
by Government Departments, and that of Sir 
Daniel Morris to the Botanical Section on tropical 


! agriculture in the Overseas Dominions, are worthy 
! of the attention of chemists. Biochemists w ill read 
' with interest the remarkable address of Prof. Keith 
; to the Anthropological Section, in wdiich he out- 
j lined a new hypothesis to account for the differenti- 
ation of mankind into racial types, based on the 
theory of hormones. 

Beverting to the general subject, it may be of 
interest to recall that the British Association was 
founded in 1B3I und(‘r the procidency of Viscount 
Milton, and that the Bev. W. Vernon Harcourt 
; (pre.sident in 1839) was in a large measure re- 
snonsihle for its initiation. The Association can 
thus look back upon 88 years of active and fertile 
wmrk in a cause Avhose importance grows daily more 
:* manifest, and whose prosecution still needs all the 
energy and devotion of its adherents. There are 
, still some wdio are inclined to look with disdain 
upon the annual meetings, atul to regard them 
j merely as occasions foi' platform oratory, social 

■ entertainments and ps<‘udo-scientifi«- “ junket- 
tings ” ; hut the better informed know tliat the more 

; solid work is done by tlu* Association through the 
many research committees wliioh arc formed under 
1 its auspices, and they realise^the value of social 
1 gatherings for the interchange of ideas. As the 
! reading and discussion of pn])eis dealing with 
! specialised research are now appropriatoly 
nnd(*rtaken by the various individual scientific 
societies, so the nu*etings held in connexion 
with the Ass(K'iation hav«* eoine to lx* devoBnl 
more espieially to the description and eluci- 
dation of tin* broad general lines of scien- 
tific advance, and to the discussion of the 
r(*Hults, re})orlH and recommendations of the sec- 
tional research committees. The valuable work 
p(*rf(>rnu*d by th(* latter is as little realised by the 
outside world as is the fa(;t that on account of 
; the small sums available sis grants-in-aid (aggre- 
; gating about tKKK) yearly') much of the (*xpen8e of 
; the investigations falls upon individual mi'inhers. ^ 
Another valuable jdiase of the work of the Associ- 
ation is tlu* popularising of the achiovenu'uts and 
methods of sciemo — an ohjc'ct of perennial import- 
anc(*. .\Uluuigh the annual meetings afford excellent 
' (}]>poriunities for the diss(*mina lion of such know- 
, le<lge and for the stimulation of int(‘rest, it cannot 
h(' (lcni(‘d tliat ronsidorahly more might 1 h' done in 
tlu* dir<*ction of publicity. I’ln* annual volume 
issue<l by the Assofoation is not only ('X pensive but 
its piihiioation is sd* belated that its value is 
ri'diiced to small proportions, and, owing to 
financial stress hroiigliL about by war conditions, 

I many valuable paj)eis and discussions have of late 
j been omitted from its pages. Tlu* matter of prompt 
I i)iihlication could he remedied immediately, and 
I vvIm ‘11 the financial position has improved it should 
1 he i>ossihle to reduce the price of the Annual 
I Bei)orts and to arrange for the issue of cheap re- 
i prints of papers and of sc*ctional priKcedings. The 
j suhjt‘< t of public lectures, too, upon which St‘ctuni L 
i ( Ktlncalion) issued a valuable re|)()rt in 1910, might 
, well he taken up without furtlu*r d»*lay. 

; The c|Ue.stion of grants in aid of research aroused 
i considerable discussion during the meeting. The 
! lack of sufficient funds for tliis purpose has been 
I accentuated during the past few' yi‘nrs, and the 
l)r<>i>osal to invite State assistance in respect of 
grants made, by the Association has not met with 
j unanimous approval. However, it is now reported 

■ that the principle of accepting grants from tho 
I Department of Scientific and Industrial Bonearch 
I has been agreed to ; and if no hampering restrictions 

he iinpo.sed, and the Association is allowed to retain 
the sole right of adjudication, no serious impair- 
ment of its freedom should follow the acceptance of 
such assistance. 

Another possible function of the Association is 
worthy of consideration. At the first mooting in 

A 
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1831, tlii* R<5 v. W. Vernon Harcourt proposed lliut 
it should “ emi)loy u .short period of every year in 
pointing out tlio lines of direction in which the re- 
searches of science should move; in indicating the 
particul.ars which mo.st ininn'diately demand in- 
vestigation; in statin^^ problcnns to be solved and 
data to be fixed ; in assigning to ( very class of mind 
a definite task ; and siigg<\sting to its members th.at 
hero is a shore of which tlie .soundings sliould bo 
more accurately taken, and tln re a line ol coast 
along which a voyage of discoveiy should be made. ’ 
This sugg('stion, which npparemtiy was never seri- 
ously follow(‘d, is of interest and iinp(>rtanco at the 
present time, wluui the lu'cd for inspiring, guiding 
and eo-ordinating researeh is ('veuy where apparent. { 
The day has prol)ably gone by when the Association 
could cojiveniently and adeciuatcly fulfil such func- 
tions ; so gi’cat iias bcMui the development in all 
branches of science that their successful execution 
can now only be entrusted to the individual 
scientific societies, or to bodies like' tlu^ Federal 
Council for Pure and Applied Chemistry, acting 
through spi'cial research committees. Work of this 
kind has hitherto fallen to University professors 
whose spheres of action are necessarily limited; is i 
there not scope for a development of sue'h activiti 's | 
on much wider lines? IMaterial assistance for re I 
search has long bc'en a crying lu'od ■ now tliat tlicre 
is some prospe'ct of its realisation, let us not forget 
that equally newssary, if more subtle, form of 
assistance wliich is born of lontact with other 
mind.<i. For in science also, tlu' life is more than j 
meat an 1 Ibo body than raiment. | 


“MUSTARD GAS.” 

Sfll WM. J. 

PP — Dichlordietliyi sulphide (CTijCl.CHjlnS, 
w'as first obtained by Frederick Guthrie (Quart. 
Journ. (/hem. Soc., i860, 12, 116), who recognised 
its powerful idiysiologieal olfects, and was more' 
thoroughly investigates! by Victor Meyer (Beriehte, 
1886, 19, 3260) and Clarke (Trans. Chem. 8e)c., 1012, 
101| 1583). Little importance apparently was attri- 
buted to the substance, but our scientific literature* 
recorded that PP — dichlordietliyi sulpliide can he 
prepared by tlie following series of reactions : 

(a) CH^ : CH, + HC1() - CFGCI.CIL.OH. 

(b) 2CH,CI.Clf ,.()H t Na S - (llO.C'H .CH .).S f 

2NaCl. 

(c) (HO.CH,.CH,).Sh- 2HCI - (CH Ol.CIIA.S f 

2H,0. 

The above, by orele*r of seniority, may he termed 
Method 1 for the pre-paration ed' this simj>le organic 
compound. 

Dichlorethyl sulphide was first used as an ofh'nsivo 
agent by the Germans during an attack on Vpres 
in June, 1917; it w'as immediately identified by the 
Allies, and became known to the French as 
“ Yperit ” and to the British as mustard gas.” 
The Germans have reeamtiy stated that the Ihiglish 
diagnosed this offe'iisive material .as diethyl siilphielo 
'Chem.-Zeit., 1919, 43, .366), but this statement is 
loubtlc.ss made merely for purpo.se.s of jiropaganda. 

We have been told (Zanetti, .1. Ind. Fng. Chem., ' 
l919, II, 721) that the British gas casualties during . 
fuly 1917, immediately after the introduction of : 
nustard gas, were almost as numerous as those 
ncurred during the previe)U.s years of w*ar. The 
iffects of mustard gas as a military w'eapoii were 
ndeed so. devastating that by the early autumn of 
917 the technical advisers to the British, French 
ind American Governments were occupied upon 


large-scale installations for the manufacture of this 
material by a process essentially identical with the 
Method 1 briefly described above. Our technical 
advisers were, to a certain extent, justified in their 
adoption of Method 1, because the examination of 
the German material showed f.'iirly conelnsively 
that Germany was manufacturing its mustard gas 
by this method. 

So much .secrecy was preserved in connexion uith 
the project for tlie manufacture of mustard gas that 
very few’ eheinists had any knowledge of the scheme 
of preparation adopted. About the middle of 
October, 1917, I learnt something of the projeig, 
and towards the middle of November, but only upon 
tlie urgent insistence of rny.self and others, our 
technical advisers con.sonted to my niidcrtaking the 
task of ex.’imiiiing experimentally the prcjiaration 
of mustard gas. 

At the end of .lanuary, 1918, the laboratory 
details of a new' method for preqiaring mustard gas 
were placed in the hands of the autlioriiies ; this, 
w hieh may ho U'rmod IVrethod 2, was worked out by 
nu* ill eonjiniction with Air. C. S. Gibson, and 
consist.s in the following reaction:- 

2C1I, :GH; 1 S,Cl,-(CII,Cl.CH,),S4 s. 

I'liis method was entirely novel; no suggestion 
had been previously made that any such process 
was possible. AVhilsb the ovc'r-all yield to ho 
ohtaine<l from the thnx*-stage procs'ss of Atethod 1 
could hardly amount to 60 p('r c('nt, of tliat 
tln'oretically possible, the new nu'thod gave? prac- 
tically a tlieorctical yield under tlu' simple' condi- 
tions laid down in our report. Ah'tliod 2 was in the 
hands of our technical advisers— tc'clinicfil cliomists. 
clieniical engineers and larger chemical mann- 
factnre'rs— early in February, 1918. The purely 
.scientific uork practically ended with the discovery 
of the nu'thod and tlie working out of the optimum 
conditions for yield, ttc., and it was naturally 
re(‘ognised that all furth(>r work should Ik^ under 
the direction of tlu* te'chnieal men who would be 
responsible for nuiss production; alter February, 
1918, iieitlier T nor any other jnircly soieniifu: 
chemist pl.ayed any I'Urt save that of stimulating 
I U’chnical effort and of ('xporimenling on points of 
minor d<dail connected witli the process. .Method 2 
I was first adapted to emergency mass jiroduclion 
i l»y AL'.ssr.s. Levinst('tn, Ltd., and this firm was i»io- 
I dneing within six weeks from tin* time when it 
j undertook the large-scale installation. 

J put forward tlie above short history with some 
I insistence on dates, hecausi' of the criticism 
advanced l»y T)i’. Ilerhi*rt Levinstein concerning 
j cei taiii conclusions w hich 1 drew in a recent address 
j to the (3iemi(‘al Society; 1 do this not from delight 
I in controver.sy, hut Ikh uuso I agius* w ith my friend 
! that ” it is important that the facts slmnld h»‘ 
i coriu'ctlv appreciated, as they liave a hearing on 
I liolicy ”■ (tliis J., 1919, 2I8 t).’ 

I J)r. Lovinstt'in tell us (p. 249t) that “ there is 
i notliing technically cumiuons in tlu' German pro- 
i ci'ss, nor is there any difliciilty alxiut it. . . . Our 

' scientific advisers found this jiroress diflii ult. If 
they had come straight to tlu* dye* industry we could 
j have shown them how’ to carry out tlie reaction on 
i th(‘ large scale without any dilliculty whatever, 

, exai tly in the wuiy the Gi'i nian dyc^ industry carried 
' it out. 3'}u* fact is that the production of mustard 
gas in England on tlu* otlu'r hand I’omaincd for too 
long a prerogative of our .scientific advisers.” Tlie.se 
are remarkable statemcnls. 'Phe task of installing 
on a works scale the German or Victor Afeyer 
jirocc'ss for mustard gas was from the very start in 
the hands of .several of our host known chemical 
nianufactnrer.s. It was never a prerogative of 
“ .scientific advisers,” and no “ scientific adviser ” 
could have found difficulty in the process; the diffi- 
cultie.s begin in the works. No dye.stuff factory in 
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fJrcafc Rritain had had any large-scale experience of 
either of the thrw n'aetioiis comprised iu the 
(German process; lurthcr, tho most important stage 
ill installing the Cerman metliod here was entrusted 
to a great firm of organii* chemical manufacturers 
which is largely inter<>sted financially in Messrs, 
la'vinstcin, Ltd. Why did not Dr. Levinstcdii ftdl 
liis intimate husincss associate's “ liuw to carry out 
the i-eacti<ni on tiu' large scale without any diflicnlty 
what('v<'r, exaclly in tlie way the Derman dye 
industry carried it out ” r* 

J)r. licvinstein’s ('utlinsiasni for his life-work is 
carrying lum a litfh' far; surely all is not vanity 
which does not end in the dye factory. Jinmediately 
it was I'calisi'd that M-'lhod had Iksoi correctly 
stated by Mr. (fihsfin and inysc'lf all work on tlu' 
installation of the (icinian method was sto])j)ed in 
Drcnit l^ritain, I’rance and Anierioa. Jt is ompos- 
sible to suppose that tin' (ierman j)rocess could have 
boon put into large-scale oja ration among tin' .Mlii's 
in any i’('as(jnal)K' tinu', and (he stati'iiicnt by the 
American technical chemist Dorsey (.J . Ind. huig. 
Cdn'in,, Ihlh, II, 288) tliat “the ptax'ednn' nsc<l by 
Meve'r, namely, the chlorhydrin proce<lnr<‘, }»rov<‘d 
to be nnsiiilahle for largi'-scale production “ must 
be accepted as coi'icct. d’ln' (ierman vi<*w on this 
subject is clear; when the chemical examination of 
our dud sin'll put them on to the track of (he R: itish 
proce,ss of mannracture they abandoned their own 
Method 1 and ;ido|»t<'d onr Nff'diotl 2 (.1. Ind. Kng 
(du'in., l<)1tb II, Cwb). 

Dr. li<'v insU'in tells ns fuilher (i>. 2i8 i') that In' 
disagici's with my d.'duction (Trans, (.’hem. Soc., 
IlHi), IIT), 1!)2) that “the (leiinan chemical service' 
was im'fficii'Ut ; the scienliiic chemists under its 
control were incompet('nt. “ He states, h(.)wever, 
that “ W(' now kinjw that tin' (b'l-nian method of 
making mustard gas had nothing whatevc'r to do 
with tin' scK'iitdic clicmists niah'i* the control of the 
Dci-nian cln jiiical seiwicc.” 4 his w as precist'ly my 
jioint. 'Pin' (Jcrnian cln'inic.d sf'rvice was iin'flicu'nt 
bf'cansf' it was not <.loing tin' work for which ii 
('xisted; tin' scienliiic chemists ninler its control 
\s'ere inconpn'b'iit becans<', wlioevcr tln'y wei<‘, tin y 
flid not jirotest against the installation of ;in 
<'laboral(' and costly process (M<'th()d 1) wlien a litth' 
oi'k in the laboratory w'ould have given them tin* 
jiamensclv simpler and dn'ajicr Rritish process 
(.Method 2), T ventuis' to think that few chemists 
who iH'llect upon tho meaning of the three reactions 
invohu'd in the (ierman nn'thod will disagrei* witli 
my further conclusion, from w htch Dr. Levinstein 
(I issi'ii t^s, that “ it wanild hi' ditlicnit to overrate the 
effects of the skill and jiei severance exhibited by the 
Herman chemical manufacturer ’’ (/.c. ]>. 402). 'Phat 
he should have bei'u abb' to ])roduce three hundn'd 
tons of mustard gas i)er month by the large-scah* 
installation of the purely acadi'iuic Vli'thod 1 con- 
Htilutes indei'd “ a significant tribute to the poli'ii- 
tialities represented by tin* huge (L*rinan fine 
chemical factories.’ 

.1 have* insisted aboi e that Dr. Lei inslein is nndei’ 
a inisapiireln'iision in supposing that the “ scien- 
tific adi is<*r “ has exerted a paramount inllueme 
in C(»nnexion with i hemical warfare iu this (‘oiintry : 
if he is applying this ti’rm to people like myself I 
can assuri' him that our function lias been strictly 
( onfmed to telling what we knew or what w<' had 
discovered to men like himself -technii'al and imlus- 
trial leadi'is. So soon as it becanio cleai* that our 
scientific invi'stigators had obtained the informa- 
tion reijuircd by the manufactun'r in connexion with 
mustard gas they procei'ded to the study of anotlier 
very interesting problem in organic prejiaration 
work; this in due I'ourse went through Dr. Tievin- 
stein’s hands, and, as he is well awmre, another 
important advance on (Jerman methods of manu- 
facture wa.s achieved. 


The complaint is laid by Dr. lievinstein that in 
my Presidential Addre.ss to tlie Chemical Society 1 
did not speeiUcally “ recognise that the succtsss of 
our mustard gas work was due to the <o-operati<m 
of tin* dyi' industry “ (p. 241) t). It sfiould hi' reniein- 
i hered, howi'ier, that I was add re.''sing an intelligent 
, aiulienei* well acijiminted with fho.se exci'lh*nl 
articl(\s from I In* ])(*n of the professional ailvi'i fise- 
j nient writer with wJiich the daily press lias heen 
: deluged in loud procl.imation of tlie iinaluahle 
.>*'rvices rendered to ifritisli cluniical warfare bv 
this great Rritish indnstiy. .Vly fime was limited. 
Old I regarded ibis knouledgi' as eomnion property. 

Eor the fnitber satisfaction of Dr. Jjevi nsU'in's 
I desire tliat tlie facts vlionld la* (oricctly appre- 
, ciateil, tlic addition of a feu mori* details is 
i nect'ssary. 

.Mr. Hibson anil I sbowid in .famiaiy, IDIS, that 
till* read ion givi'ii as Method 2 inoeeeds jirai'ticall v 
((iia n( ita ti \ cly ; absorption is slow at ordinary 
tempcratnr.'s, attains a niaximnm at about 60*^ C., 
and is hastened by the initi.al prc.senco of imistard 
gas. .Messrs. Levinstein, Dtd., converted our 
laboratory method into a sn(%"^sfnl works proeesSj 
and performeil tin* absorption at Ix'twe-i'n 30*^ ami 
40'’ (’. in ordir to retain the liberated snlpluir in 
.some sort of p.seudo-solniion. During the transition 
from the laboratory to tlie works scale, however, 
nothing fresh was introdiici'd wliich wa.s of patent- 
able novelty. The metliod emerged from the works 
as what Dr. Levinstein iloscriln's a,s tlie “ Levinstein 
I process ’’ carried out in the “ Li'vinstein reactor,’’ 
both of w'liicli, as Dr. D*vinsti'in truly observes, 
proved a great succes.s in the LniO'd States. My 
cidleagne and f ii'^cd only glass vi'.ssels foi’ tho 
absorption of ethylene by tlie snlplinr monoeblorido, 
but the/‘ Levinstein reador “ lias proved in the 
past, and wdll prove in the future, a most valuable 
adj met to the resources of the technical chemist. 
It (oii'^ists of a cast-iron [lOt, vathci' (lc<*per than the 
ordinary lavatory basin. When (In* <*lhylene is 
blown into a elm rge of sulphur monoeldoride con- 
tained in the “ reactor ’’ absorption occurs with 
the production of mustard gas. 'Plie inventive 
genius exhibited in the design of t!u* “ Levinstein 
reactor ’’ is in keeidng with the gieiit traditions of 
the British dye industry. 

The “ l.i'vinstein JJrocl'^^ " and the “ Levinsiein 
reactor ’’ were, oi eour'c, handed oAu-r to the 
I nited Stall's. 4'he .\meri( ans wen* presse*! for 
time, and di<l not snceecsl in eontrihuting any new 
lad to our know l('dge of the preparation of mustard 
gas. 'I'liey adojited the Biiti'^h method for theii 
large-scale installations, and the Hi'ad of the 
I nited States Cln'inieal Warlaia* Si'rviee now' 
ilesi'ribes this as ilu' “ Anx'i'iran method” (Afai, 
Hen. Sihort. J. Tnd. Kng. ('hi*m., Ibl!), II, 

So rajnd is progress in technical ehemi.stry that tin* 
process devised hv Mr. Hibson and myself is 
prohahly by this timi* known in (Vntral Knrope as 
the '• (ierman method.’’ 

ft imiy hi* of interi.'^^l, in view ol Dj-. Levinstein’s 
indictment of British proeedniJ' in the eonnexion 
under disi iission, to point out that “ mustard gas” 
was diseoveivd by a British chemist, that the l>est 
method for its ])repaial'un was discovered by 
British ihemists, and V('rv r.ipidlv put into large- 
scale production by a Biitish firm. Further, that 
the best technical mdlnxl for (he preparation of the 
neci'ssarv dhvli'ue has proved to he that deserilx'd 
l>y a BritisJi chemist. Ncwih. whii'h consists in 
,ie;ing njmn ahohol vapour w ith ]ieat<'d iihosplioric 
acid (Trans. Hhcm. So;., BK)1, 79. 1)15). The only 
distinction whicli onr country allows to pass to 
(iermany ;n this matter is that of having 
treacherously introdnc*i'd one of tho most 
appallingly loxic .substaiiees known as a w'oapon of 
civilised warfare. 
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DETERIORATION IN THE HEATING 
VALUE OF COAL DURING STORAGE. 

HORACE C. PORTim. 


In the issue of the Jo^irnal of the Society of ! 
Chemical Industry of February 28, 1919 (page 58r), ‘ 
Mr. G. Cecil Jones culls attention to Jlulletin IJb 
of the Bureau of Mines, by the present writer and 
F. K. Ovitz, on the above-named subject, and 
suggests “ that the authors have overlooked a form ' 
of loss which may Iw several times as great hb the 
small loss they have measured with such care.” 
He cites from the Bulletin and compiles averages of 
])ercentages of ash found in several lots of <‘oal at 
suctessive stages in their storage, and {)oints to the 
trend of those towards an increase during the 
storage of Lue coal. J'his trend, lie says, “ ivoints 
almost irresistibly to the conclusion that there was 
a steady and far from insignillcaiit loss of coal sub- 
stance on storage.” “ The bulks were not 
weighed, and the (k tori oration measured Avas only 
that resulting from the fixation of oxygen, no 
account being taken of [mssible loss of coal sub- 
stance in volatile form.” 

The possibility of change in weight of coal during 
exposure and Aveathering has bt'cn recognised by 
many of the investigators of c<>al deterioration, and 
the importaiKH) of the role that such change might 
assume in the not lo8s<^s incurred ha.s not been over- 
looked. In tho very Bulletin (juoted from there are 
reported (pages 24 - 20 ) certain tests on the 
Pittsburgh tyj)e of (* 00 1, tb'ougbout a period of 
fiA'C years, to determim' this very matter, namely, 
tho change in weight of tho coal, cak ulated to the 
dry basis, and to show its bearing on the apparent 
loss in heating value. 1’he results of two tests, each 
on 2()()lb. of coal over a period of fiA^e years, showed 
a change of jilus (hi [rm' cent, and j)lu« O.d j)er cent, 
respectively in the dry weight of the test j)ortions. 
This result conforms in general Avith the findings of 
other investigators, Avhich show a slight increase in 
Aveight of the c-oal sulwtance during exiiosure. 

This result sliows that Avith the Pittsburgh <-oal 
used in this <*xperiment the ehang<' in Aveiglit was 
not sulhcient to make it a maku'ial factor in tlie 
deterioration; in other Avoids the determination, 
after storage, of the heating value per pound 
.shmved ap])roximately the net loss of heat units in 
the total bulk iif coal. The New River type of 
<'oal, which Avan uses! in the tests under discii.ssion 
in the artich' quoted, is a coal of considerably less 
volatile matter than tlie Pittsburgh, and has cer- 
tainly no greater tendency to undergo oxidation or 
other alteration during eximsure. 

If, in general, by weathering, coal may lose a 
])art of its ” -sulKstance in A’olatile form,” or may 
oxidise at ordinary U'liijieratures so as to have a 
part of its eomhiitstible substance carried away in 
oxides of carbon and water, there can be no que.s- 
tion that any loss of weight so incurred must be 
added to tho loss involved in the decrease of beat- 
ing value per jiound. This consideration lias led to 
careful investigations of tho nature of this change 
in the coal eubstaiu'e caused by ex|>osuro and by 
oxidation. 

Richters*, Fayolt, Fennstedtl, Bondouard§, 
Taffanellf, Porter and Ralston! (, and in England 
more recently Winmill** have studied the 

DinRlcr’a Polvtedi. Jour. 195 (1870). 375-:3:Jl and 449-458. 

t Bull. 8or. Ind. Min. H, wt. 2 (1879), 487. 

t Zelt. aiiRCw. Chcni. 21 (1908), 1060, 1825. 

8 Bull. 80c. Chim. France, Scr. 4, Vnl. 5 (1909), 377,380. 

^ OrlR. Communications, 8th Internat. Cong. Appl. Chem. 
1912), 10,277. 

II Tech. Pap. 65, Bureau of Mines (1914), 21-24. 

Iron and Coal Trades Itcv. 87 (1913), 485^2 (1916), 660. 


nature of tho reaction of coal Avith oxygen 
at ordinary temperatures. They have shown 
that w’hile a relatively small amount of oxides of 
carbon and of Avnter is former, tho principal re- 
action is an addition of o. ygen to the coal sub- 
staiioe, and the net result is an increase in Aveigbt. 

While there remains the possibility that water 
might bo formed by oxidation of tho liydrogen of 
the coal, and remain intimately bound in the coal 
substance so as to be remoA’od only by heat in the 
course of analysis for moisture, t)ii.s possibility is 
largely precluded by the fact that in the case in 
hand the coal analyses (.see tables 4, 7, and 10, Bull. 
136) do not show a material increase in moisture 
during dry .storage. 

The escape of volatile combiistihh' matter from 
coal during exjiosure has bcH’ii shown by Porter and 
Ovitz in a previou.s publication* to b<^ inconsider- 
able in pciint of Aveight and calorific value. Of a 
iiumbiu- of coals investigated, including one similar 
to the NeAv RiA^er type, tho one showing the 
greatest loss of conihustiblo gas during more tlian 
one year’s exposuri' in air lost in this \i ay only 016 
per cent, of its calorific value and les.s than 01 per 
cent, by A\x*ight. 

1’l>e experimental eviflcucc above ouiliiu'd chows 
that coal tends to increase sliglUly in uciglit during 
slorag(‘, and doi's not lose any ai)j)ri'ciable amount 
of its combiistibie substance either by volatilisation 
or by oxidation. While in the experiments on New 
River (oal, described in Bnlk’liii 136 by iMr G. 
(.Veil ,l()n('.s, there was no actual moaisurcment of 
cliange in weight, the burden of experimental evi- 
deme in similar tests <aml in the studies of tho 
process of coal alteration just cited, is against 
the assignment of any iniportant part in the 
deterioration to such a change. 

It k imjirac ticable to draw any definite meaning 
from the variation in content of ash n]i}}arently 
found in these tests in the successive samples of 
eoal. The variations in ash were' so irregular tliat 
aA'erages are nearly worthless. Fiirtlu'rmore, if it 
Avere justifiable to draw a concUusion from such 
apparent increase of ash, there is found nc^arly as 
markc'd an indication of increase in the samples 
submerged in Avat-cm (tables 3, 6 and 9), where no 
oxidation or volatilisation is lik(4y to Imvc' oc'curred, 
as in those weathered by c'xposuro. Tliesc' irregu- 
laritic’S are to be ascribed rather to the personal 
c<|iiaiion in sampling, to the accidental inclosion of 
foreign inorganic material in the tc'st coal during 
repeaknl rc'-hand lings and (‘xposurc, and to the 
possibility that iht^ lighten* and purer i>a-rts of the 
test lots of coal may have been washed or blown 
away during the long poricxl of exposure to the 
elements. 

Since deterioration can jirojAerly be determined 
only on the basis of ash-free, dry eoal finhstancx?, 
and has been so determined in the.se te.sks, the 
irregularities in ash content of the successivo 
vsampleis are not of soriouB moment as affecting the 
accairacy of the results on deterioration. They cer- 
tainly cannot, in themselves, Avithout further corro- 
borative eviden(^e, be applitxl as an indication of 
projjortionate change in Aveight of the material 
under test. 


Referring to the subjcx't of the world’s fuel re- 
sources in ids presidential address to the British 
Association at Bournemouth, Sir Charles Parsons 
said that it had been estimated that tho United 
Kingdom possesses 2^ per cent, of the total coal but 
less than 1 per cent, of the total Avater power in tho 
world. To investigate the possibility of tapping the 
earth’s internal heat energy, a shaft ndght bo sunk 
12 miles down in 85 years at a cost of £5,060,000. 

* Tech. Pup. 2, Bureau of Mines, 1911. 
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THE JAPANESE DYESTUFF 
INDUSTRY. 


Until the war cut off imports from abroad there j 
were no colour-producing factories in Japan with ! 
the exception of certain works making pigments; 
the total of imports therefore represented exactly 
the total Japanese demand. The imports of dye- 
stulTs were as follow : — 



19i:j 


1912. 


1911. 

1910, 


Natural 

/ 20.7:18 

kin. 

45,225 

kin. 

15,015 kin. 

. 78.431 

kin. 

iruli^o 

\ Y.34,707 


81.473 


:30,1)OS 

153,490 


Syntliotlc J 

■ 1,052,977 

kin. 

897,088 

kin.l 

,709,902 kin, 

, 1,52:3. 121 

kin. 

iruligo y 

Y.:i, 277,205 

1 

,879,739 


,724,313 

3,2:18,400 


Anlllno r 

7,302,400 

kin.7 

,291,840 

kin. 8 

,02:3.420 kin, 

,0.570,070 

kin. 

xtyc.stuffa \ 

.Y. 4, 213, 149 

3 

1,927,007 

3 

,478,551 

2,88.5,130 


Alizarine 

y 1.59,490 

kin. 

149,347 

kin. 

190.084 kin 

. 140,870 

kin. 

(lycstntfa 

\ y. 207, 1)03 


219,8.50 


2.55,310 

210,8.50 


Aniline 

/ 490,432 

kin. 

519,0.55 

kin. 

179,299 kin. 

. 180,585 

kin. 

Halt 

\ Y.143,70l 


113,142 


50,240 

50,382 


Loj^WDOd 

/ 722,718 

kin. 

585,777 

kin. 

084.947 kin 

. 083,279 

kin. 

extract 

\ Y. 135, 410 


105,909 


110,958 

118,110 


Total / 

10,408,821 kin. 9, 

4H8.932 1 

kin, 1(1 

)..SC‘:L:327 kill 

1.9.001.783 

kin 

\Y 

. 8,072,195 

0, 

:;.57.270 

7 

,055,:')S0 

0,008,428 



'Fhe entire withdrawal of these imports naturally ! 
caused a great disturbance of dyestuff market , 
and an extraordinary rise in prices. As a conse- i 
queiice several colour-making plants were crectc<l, ' 
the largest being that of the Niiipon Henryo 8eizo ! 
Kahushiki Kwaislia (Japan DycstulF Manufacturing j 
(’().), a lirni which has receivc'd (Jovernment assist- i 
aiiein Several of the other firms, owing to short- i 
age of capital and the lack of exfiert chemists, liavo ! 
been obliged to <;lose their works. 

The Yura Dyestufl' Manufacturing and the i 
Mitsui Mining Co. arc among Ihe more successful ] 
companies. The Japan Colour ^’o. lias also pro- i 
duced good Sulphur Blacks, wliich arc now chiefly ; 
('Xfu)rtcd to China. Aniline oil and s.alt, the most i 
easily made intermediates, w<u'e firoduced by every 
coh)U r-makiiig iirm, and tliis soon brought about i 
au OTor-prodiicI iou for (he home market. Tiie i>re- 
war price of aniline salt was Y. O-JO ; this rose soon 
afti?r tho outbreak of war to Y. l-2(), and has now i 
fallen to Y. OGO. i 

Among dyestulfs tho sulphur colours at first 
attracted much attention, prohal>ly hecanso of the ' 
comparative simplicity of their mnnnfacturc. ! 
Some makers utilised organic waste of all kinds for 
tho raw material, going liack in this respect to 
ilio original method of making “ Cacliou do Laval/’ 
tho first of tlie Sulphur dyestuffs. Only a few i 
makeis have eiiifiloyed aromatic compounds as the i 
starting point; these have naturally been the most ; 
.successful, and are still making Sulpluir Yellows, i 
Browns, and Blacks, though they do not appear to 1 
give, mnch attention to th<‘ purilication of their 1 
comrnerical products. 

Tho Nippon Senryo Seizo K.K. (Capital, 1,000^000 } 
yen) and the Jura Senryo Seizo K.K. ((kipital, i 
1,000,(X)0 yen) have er(>cted complete plants, and j 
have succeeded in producing a range of marketable j 
products. The Mitsui Mining Co. is making vari- I 
(HUS anthracene colours and synthetic indigo. ; 
The most important dyestuffs manufactured in | 
Japan at present are given in tho following list: — I 

1. Direct Cotton Coloiirs: Congo Red, Chrysa- ; 
mine C, Direct Orange, Cotton Blue B, BB, Helio- I 
trope, Cotton Violet, Cotton Brown 2BR, Beiizo- | 
purpurine 4B, Chrysophenine, Beiizo Orange, 
Direct Yi^llow, Cotton Red, Diamine Scarlet. 

2. Jiasic Coltturs: Rliodamino B, extra cone.., 1 

Malac^hito Green, Methylene Blue, Methyl Violet, j 
Magenta, Chrysoidino, Bismark Brown, Basic Rose, ^ 
Corise. I 

3. Acid Coloxirn: Fast Pink B, Fast Red A.B, i 
bast Scarlet, Orange II. Naphthol Yellow S, In- ' 
du irie, Njgrovsine, Acid Brown R, 3il, Motaiiil i 

lollow, Acid Yellow', Ponceau H, Azo-liavinc, | 


Citroniiie, Naphtylamine Brown, Golden Yellow, 
Brilliant Acid Blue, Acid Violet, Acid Green, Acid 
Red, Acid Blue B.BR, Fast Blue, Quinoline Yellow, 
Acid Brown AR. 

4. Mordant (Colours: Alizarines (Mitsui Mining 
Co.), Alizarine Blue, Alizarine Orange, Alizarine 
Maro(jn (Mitsui), Alizarim^ Brown (Nissen Co.), 
Anthracene Brown, Mordant Yellow, Chrome 
Brown, Chrome Yellow, Fast Chrome Vdolet, Steam 
Cosmos G (Iked a Dye Co.). 

J. For Oxidised Cotours: Aniline Oil, Aniline 
Salt, Paraniine, Fuscarnine. 

6. For Insotnhle Azo C<flour: Paranitranilinc. 

7. Sulphur (U)loiirs: A full ranges of bl.acks, 
browns, and yellows. Among them Kornpira siil- 
j)hur colours are the best known. Tho output 
of these dyes is not very certain ; the following 
figures only aia; published : — 


Sulplmr colours lb. (March, 1910). 

Aniline colours .. .. r^49,-.!9() ,, ,, 

Paramino ., .. .. 8, 4(H) ,, (191S) 

I'aranitraiiiline .. :{,0()0 ,, ,, 

Aniline oil . . . . . . 8S0,0))n ,, ,, 

Aniline salt .. .. .. 4r)0,000 ,, ,, 


Throughout Japan there^vere formerly 200 dye- 
works w'ith a total cajiital of 1 7,000, OOO yen and 
emjjloying about 20,000 ptmsons. Sim e tlie armis- 
tice, however, both dye works and dyestuff mer- 
clj.'nts have betm l»a(lly bit by tin' sliuiip in dye- 
stull's, raw materials, and chemicals. Tlui Sulphur 
dyestulfs were most seriously alleeted on account 
of accumulation of cargoc's and d(‘j)re(;iation in the 
value of the stocks of carbolic acid which were held 
as raw material for Sulphur Blacks. Attempts have 
b(*(‘ii made to relieve tho industry by increasing 
the tariff on imports and hv strengthening the 
m:inufaciur(‘rs’ position through combination and 
anialgamaiioii. A bill for tho protection of tho 
liomc' dyestuff industry was introduend by S('iyukai 
ir tlic House of Represenlati(es, Dh' main featuro 
being an increase of im|)ort duly on foreign dye- 
stuffs (with the exception of artiiieial indigo) to 50 
per cent, (id valorem, for tlie next five years. A 
(1 •( ision is expected in the near future. 

Tli(‘ production of coal-tar in Japan is insufficient 
lo provide raw material for all the dyestuffs re- 
(piircd by the country. Thre<‘ of the most im- 
jiortant gas works have puhlislu'd iigiires of tlieir 
annual output of (‘oal lar and distillation products 
as follows: — 


Coal tar 
out put. 
Koku. 

Tokyo OuH Works . . Ti,S4r) 
Osaka Oas Works 14,027 
Nagoya Oas Works .. 12. 4(^0 


Coal tar .Najihthalcno 
• llstillod. produced. Benzol. Pitch. 
Koku. 'I'ous. Tons. Tons. 

or>,454 :K)0-S() 202 0,391 

2:.,.srij :(29 77 3,l(i8 

I LOS I 23 9.') 53 1,100 


In 1917 the total amount was reported as — Coal 
lar 341,0(X) koku, naphtheleno 943 tons, crude- 
l^enzol 410 tons, pitch 20,556 tons. (Koku = approx. 
3 cwts.) 

No later information is to hand, but it is known 
that many gas works have been shut dowm in the 
last few' years. Wo may conclude that Japan is 
certainly short of tlio raw materials and inter- 
mediates required for dyestulf manufacture. The 
necessary chemicals have also been lacking, but 
their manufacture lias recently commenced, and 
some of tho home products are already on the 
market. 


Tho Government Iron Works and the Man- 
(Iiurian Railway Co.’s Iron Works are also extend- 
ing their coke plants, and will produce coal tar. 
Within a few years Japan will be able to supply 
her own requirements in dyestuffs, wdth the ex- 
ception of special products such as vat colours and 
certain complex direct cotton colours. 

At tho moment the dyestuff market is stronger 
on the improving demand froip the home weaving 
industry and the growing trade with China. (Yen=^ 
2s. Oid., kin“l-331b,, koku=397galIs.) 

B 2 
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MEETINGS OF OTHER SOCIETIES. 


INSTITUTION OF MINING ENGINEERS. 

Thti thirtioOi auuuni jj:oiionU meeting!: was held 
at the University of Birmingham on September 10, 
when Mr. G. B. Walker presided over a gathering 
of soire 200 members. 'J’JiiC Institution was wel- 
comed to the University by the V’iee-prineipal, Sir 
William Ashley, who stated tliat during the war the 
University buikhiigs liad l)een used as a. military 
hospital, and that the Mining II<*i}artmeiit had been 
suspendefl, but it was iioped to re-start it witbin a 
few weeks. The application of electricity might 
mark the beginning ol a new ei) 0 (*h, as did tlie 
applieation of steam many years ago, so that the 
whole problem of mij)ing education re((uired to be 
considered afresh. 

After the aiinual re])ort had been aclopted (N)lonel 
Blackett was elected the new president and took 
the chair. 

Prof. Sir J(dui Cadmnu tlien rtuul the first report 
of the committee oi\ “ The Control of Atmospheric 
Conditions in Hot and Hes'p Mines.’' The eon- 
elusions were summarised thus: - (I) I’lie hindering 
effects on men of the heat in deep mines depended 
not on the temperature of the air, but on the wet- 
bulb temperature and the degree of stagnation ()f 
the air. (2) Jn th(> downcast shaft ami main in- 
takes of a well-ventilated coal mine tlie natural 
temperature of the strata liad no appreciable in- 
fluence either on the temperature of the air or on 
the wet-hnlh t(Mrif)cratiire. (d) 'I'he data as yet 
available indicateil that by luoperly designed ven- 
tilation and avoidance of h. akago the hindering 
effects of the heat in deep mines could he obviated 
up to any depths at present contemplated in the 
working of coal or other minerals in this e(unjtiy. 
During the discussion a Inch followed .Mr. f)avies, a 
Honth African mining engineer, described the con- 
ditions in a hot and deep miiio, where to make work 
possible the air was put through a refrigerator until 
a wet-bulb temperature of 4IU U. was obtained. 

Mr. 1). S. Nowey r^ad a [)aper on a non method 
of working thick seams of coal at the Baggt'ridge 
Colliery, d’iu* system had been suciessful, the men 
being able to stand upright to their work and 
•efficient ventilation being (‘asily maintained. 

The next contrihutioii was by Mr. C. F. F. Eagar 
on the training of ofheers and men of tlie tunnelling 
companies of the Royal I'bigineers in mine rescue 
work on active service in France, which described 
in outline the scheme in operation on the Western 
Front for training odicers and men in tlie use of 
portable breathing appai atns, artificial res|)iration, 
and the general work of mine rescue. The deadly 
nature of the gases given off by the ii^-e of largo 
(jUantitios of explosives was early re:ilis<Ml, and 
under the sujiervision of ]>t.-Col. 1). Dale Logan a 
number of sots of Proto apparatus was sent out tx) 
France. U’hree ty[>e.s ol apparatus wei-c used 
“ Proto ” and “ Salvns,” worn by the rescuers, and 
the “ Novita ” oxygen apparatus for use in con- 
nexion with artificial respiration. The method 
adofiL’d in testing for carbon monoxide was to use 
a bird or a mouse, and to oliserve the lapiility wilii 
which the animal was affected. When these are con- 
fined in a cage the bird is undoubtedly the better 
gas-detector. The best method of using mice is to 
have them thoroughly tamed and accustomed to 
handling. 'J’hey can then he carried in a hnttori-np 
pocket or a litth? pouch and pulled out in the air 
to he teste<l. If a mouse is made to exorcise by 
making it crawl from hand to hand it inhales much 
more of the tainted air, and it will usually collapse 
more rapidly than a bird sitting on a perch. All 
ranks were taught this method of testing, one of the 
real advantages of which was that it obviated the 
nuisanoe of having to carry a cage. Mr. Eagar 


also stated that palladium chloride had been tri^ 
as a test for carbon monoxide, but it was found to- 
be almost too sensitive, and other gases also gave a 
darkening of the ring with palladium chloride, 
notably sulphuretted hydrogen. In the ly^paratus 
lor absorbing carbon dioxide coke absorbent had 
been u.sed, but there was a tendency for a crust of 
carbonate to form on tlie outside, leaving the 
caustic alkali inside niiacled upon. 

The annual dinner was held in the evening at the 
(irand Hotel, and the two following day.s were given 
up to excursions in the district. 


THE IRON AND STEEL INSTITUTE. 

The autumn meeting of the Iron and St(K>l 
Institute was held, on September IH and 19, in 
the rooms of the Institution of Civil Engineers. 

The first day was given up to contributioufl on the 
subject of fuel conservation based upon reports 
presenttKl by the British Association Fuel Economy 
Committee, and by Messrs. Cosmo Johns and L. 
Ennis on fuel economy in the (Jermaii iron and 
steel industry. (See this issue, p. 355 ».) 

On the soevmd day, IVIr. C. A. Keller described 
a new process for the inaniilaetnro of “ synthetic 
cast iron,” which consists in the recarbnrisation of 
iron and steel scrap, and is dcsigiKxl to give an iron 
the composition of which can Ik> readily controlled. 
An electric furnace is nsx'd, into which are charged 
the scrap and sufficient carhon to give the ro(piirc‘d 
composition. By the addition of an adeipiate 
(piantity ef a suffieiontly basic slag the sulphur 
con Unit can also be rcgnlatxHl. The method is 
specially applicable to the manufactiire of low 
silicon east iron for the purjinse of makmg malle- 
able castings; it has been found useful during the 
war in dealing with the large (luantitios of stool 
turnings produced in the mannfacture of shells. 

A nnmlx'r of papers was ])resented dealing with 
different a.spccis of tlie nianufaetiire and applica- 
tions of nickel chrome stind. In particular a papci* 
by M cssrs. J . H. Andrew, .1. N. Greenwood, and 
(i. W. Green (hscribed the complete treatment of 
foi’giiigs in this material during the whole course 
of mannfax-tnre, as raiTie<l out at the works of Sir 
W. G. Armstrong, Whitnorth and Co., Ltd. 
Among other things the authors recommend the use 
of a low casting temperature, though a high ladle 
ternperalnre is considered to he advantageous. 
Their paper is the most completf* woik of reference 
on the subject which has yet been published. 

Papers by Messrs. R. H. Greaves, Miss M. Kidl, 
and Sir R. Ha<lficld dealt with the phenomenon of 
” Krupp Krankheit,” or temper brittleness, espe- 
cially in nickel chrome steels, and I'cviewed the 
conditions under which this fortn of brittleness is 
im-t witli in certain steels, wliile Dr. Rogers 
described methods by which he is studying lac same 
problem. The discussion on these papers was well 
sustained, ami a iinmher of interesting facts eon- 
eerning the phenomenon were disclosed, especially 
bv Mi*. Dickenson, whose work on this subject, 
vvhich was circnlatcMl as a secret document in 1917, 
has not previously been published. The niethods 
whicli must bo adopted to avoid temper brittleness 
appear to be well known, but the discussion indi- 
cated very clearly that tlie causes of this weakness 
in nickel eliromc or other steels are finite unknown. 

Paper.s by Messieurs Cohad(‘ and Porteviii dealt 
with tlie ” woody ” fracture of nickel chronic steels. 
This type of fracture is generally assocated with 
the presf*nee of iion-metallic enclosun-s in the steel, 
and is noticed when the metnl is broken in a direc- 
tion transverse to the direction of working. M. 
Cobado suggests that, while other factors are 
undoubtedly important, chemical composition of 
the steel has an effect which has not yet hoen 
realist. In the ensuing discussion a number of 
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other theories were advanced. There seemed to be 
a consensus of opinion among practical steel manu- 
facturers that this form of fracture could best be 
avoided by the use of a higli casting Uunperature. 

Messrs. J. H. Whitley and A. F. Hallimond dis- 
cussed the a(?tion of iron oxides on the structure 
of the acid open hearth furnace. The sources of 
the oxides were considered, and also their action 
on different portions of the furnace structure. 
Microstructures of various materials after service 
in the furna(?e were shown, and methods suggested 
by which the deleterious effects may he avoided. 

Finally, a paper l)y Messrs. K, Honda and H. 
Takagi on the. irreversibility of the nickel steels 
v.as discussed. Dr. Henedicks drew attention to 
the theory of Osmond and to hi.s own work on the 
subject, and sngf^ested that the irreversibility liad 
already been explained without the necessity for 
the eoinplicatod theory of the authors. 

A iiundK^r of other papers, for which time could 
not be found at ilte meeting, are to be discussed by 
<-orres[mndence. 

(JIIFMIOAL INDUSTRY CLUB. 

A iiKM'tiiig of tin' members of this club was 
held at Whitoball (’ourt on Seplcmber 22. There 
was a good attendain’e, and Mr. Richard B. Pilcher 
occupied the chair. Tlie meeting was convened in 
order to discuss various matters relating to the 
forthcoming Annual Dinner and Annual Uoneral 
M('('ting and to the improvement of the club 
generally. The Irlonorary Secretary reported that 
the memlKTship now mimlK'rod 650. 


CORRESPONDENCE. 

UHPMICAL UOMPKNDIA AND ABSTRACTS. 

Sir, — d'hc (piostion of the publication of chemical 
compendia and chemical abstracts has been di.s- 
cu.ssed in your (■r)lumns from various sides. 1 should 
like to consider it mainly from the Kcieiitific* point 
of vic'W, but do so with diffidence, as there is little 
I can say on the' matter which will not he obvious 
and therefore common pi iiee. 

The utility and the indispensahility of eoni- 
l)eiulia and alistrc.ets have been admitted by all. 
J)ifferences of ()])inion exist, however, wdth regard 
to the form the publications should take. Sir Wil- 
liam lk)[)e has suggested that tliere should he three 
types- reprints in Knglish of the more important 1 
of the older chemical pa j)ers, a complete series of j 
abstracts, and compendia, similar to Bcilstcin’s 
Handbook of Organic Chemistry, (covering the chief 
divisions of pure and ajiplied chemistry. 

Jteprints of the more' important of the older 
pajxns would undoubtedly form a u.seful publica- 
tion, hut it would not relievo the research chemist 
from tlio rn'cessity of keeping complete sets of the 
better known journals at hand in his library. As 
Prof. J. B. Cohen has ])()inted out, an organic 
<;h(‘rnist ref»*rs to the little known papers of some 
Hans Sidimiilt mucli more fre(]UontIy than he does to 
the classical memoirs of a .Justus von J^iebig. 'J’he 
reprinting of these papers would probably inove 
of less advantage to a research worker than it would 
to an advanced student. In connexion with the 
latter, 1 may perhaps be pardoneil if 1 here 
express the opinion that we do not provide sufH- 
ciontly for the wuints of the advanced .student of 
sifsfennitic organic chojiiistry. The translations, 
such as that of Richter’s Organic Chemistry, which 
are in his hands to-day, are as dry as dust in com- I 
parison with the organic portion of the treatise • 
which was written about thirty years ago by Boscoo ^ 
Schorlemmer. It SQetns a pity that this work, 1 
which is more readable and more intoreating than ■ 


any* treatise on systematic organic chemistry 
hitherto published in any language, is not kept up 
to date. 

Of the remaining two types of publications, com- 
pendia and abstracts, the latter are the more im- 
portant. It is much to bo regretted that most of 
j the chemhud societies deem it nec^essary to publish 
; abstracts and to insist on their members subscribing 
j for these abstracts as well as for their transactions, 
j One would have thought that the coJirse adopted by 
I the Cernian Chemical Society, twenty-two years 
: ago, would have commended itself to other societies 
j in the interval. A chemist who may feel it neces- 
I sary to subscribe for the transactions of each of the 
I larger chemical so(;ietics would bo obliged to acquire 
j at the same time duplicate, triplicate or, in general, 
t multiplicate abstracts of little, if any, use to him 
1 in his work. I arn (piite in agreement, therefore, 

! w'ith Sir William Pope in rec-oinmending, if I 
: understand him Jiright, that England, America, 
France and Italy should cease from issuing national 
; abstracts and should combine for the publication in 
■; the English and French languages of one series of 
i abstracts dealing, so far as pAsible, w ith every piib- 
i lished paper and patent in pnre and applied ebem- 
■ istry. If this were done any cliemist could, if 
I be so desired, have one complete series of abstracts 
: and the original papers of three or four of the 
i leading chemical soc ieties at a price less than one- 
: half of what be must now' pay for them. 

Provided w'e had a good series of abstracts cover- 
ing pure and applied chemistry the writing of com- 
; peiidia would bo a relatively simple, altnough a 
: .somewhat laborious, matter. Beilstein’s Handbook 
of Organic Chemistry has been of sueh great use to 
ehemi.sts in the j)ast that it is quite unnecessary to 
: discuss tile desirability of compiling similar hand- 
! books dealing w ith other branches of chemistry. It 
I is possible tliut owing to the financial condition of 
I (Germany, resulting from the late war, other 
I editions of Beilstein’s Handbook will not reach the 
j high standard of the present issue, and that the 
j chemieal world will, in the future, look to England 
! and Amei iea, for a compendium to take its place. 
As Sir William Pope has suggested, it w'ould be of 
groat advantage to have similar compendia of 
technical, physical and inorganic chemistry. 

Thor])o’s Dictionary could servo as a basis for a 
technical, and Moissan’s for an inorganic, hand- 
book, unless it should be considered advisable to 
icgard physical and inorganic chemistry as a single 
subject — general chemistry — when a handbook such 
as Ahegg’s would rather commend itself. 

Biennial registers of literature, such as Stelzncr’s, 
would be of little use to a research chemist who had 
a good (juinqueiinial index of first-elass abstracts at 
his disposal. A lexicon of the Richter type is more 
useful, but its advantages are rather over- 
estimated. An organic chemist, in active research 
w'ork, who has an np-to-date Beilstein in his labora- 
tory can readily dispense with tlie lexieon. — I am, 
Sir, etc., Hugh Ryan. 

Dublin, Sept. 8, 1919. 


Kk.skahch Associations for tiik Glass and 
Rkfractoriks Iniutsthiks.— The Glass Research 
Association, established in accorrlance with the 
Government’s scheme for encouraging industrial 
research, has Im'oii licensed by the Board of Trade 
as a company not trading for profit. The secretary 
is Mr. E. Meigh, 7, Scamore Plaqe, W. F 
The Department of Scientific and Industrial Re- 
search has approved the Memorandum and Articles 
of the British Refractories Research Association, 
wdiieh are now under consideration by the Board 
of Trade. Mr. A. C. Rann^ 14, Great George 
Street^ Westminster, S.W.l, will act as secretary of 
the Association. 
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NEWS AND NOTES. 


AUSTRALIA. i 

Exploitation of Victoria Brown Coal. — The Victorian | 
Government contemplates the development of the ' 
brown coal deposits occurring at Morwell, about ■ 
80 miles east of Melbourne. The first cost is esti- 
mated at about £1,865, 0(X). The available coal , 
amounts to at least 20 thousand million tons. It 
is proposed to erect at Morwell an electric gener- i 
ating station with an initial capacity of 50,000 KW, i 
to be increased to 100,000 KW by 1925. The esti- i 
mated cost of current delivered therefrom to 
Melbourne is 0'326d, per unit. The production of : 
briquettes on the low temperature carbonisation : 
system is an essential part of the scheme. The out- | 
put of the briquetting plant will probably bo 200 | 
tons per day initially. — {Bd. of Trade J.. Sept. 4, ' 
1919.) 

Tungsten Minerals. — The attention of the Aus- 
tralian House of Representatives was recently 
directed to Governmental lack of enterprise as 
regards Australia’s resources in wolfram, schoelite 
and molybdenite. Prior to the war Australia’s 
whole output of these minerals was exported to 
Magdeburg, in Germany, but now the control of the 
minerals is vested in the Commonwealth Govern- 
ment. The contract with the British Government j 
for the sale of molybdenite at lOOs. per unit and of ; 
wolfram at 52s. per unit will probably continue ; 
until the end of the current year. The whole of the 
mines and works in the north of New South Wales, , 
and the works in Sydney, are closed down conse- • 
quent upon notification n'ceived from the autho- 
rised buyers that tungsten ores would not bo 
accepted unless of a certain standard. To this 
standard the various works are unable to conform, i 
The world’s consumption of tungsten ores advanced 
from 4000 tons in 1906 to 10,000 tons in 1913. The 
United States output of tungsten ores was increased 
to 7000 tons in 1916, while the Empire production 
in 1916 was under 6(XK) tons. The British Govern- 
ment secured supplies of tungsten from Australia 
during the war at £400 — £5()0 per ton, compared 
with £2000 per ton paid for the Norwegian and 
Swedish products. The Bureau of Science and 
Industry should carry out large-scale researches in 
the production of tungsten steels. The industry i 
should he protected and the sales markets opened 
up so that the best price might be realised for the 
woduct. — {Industrml Australian and Mining ] 
Standard, July 31, 1919.) I 

Gold Discovery in Western Australia. — The Premier ! 
of Western Australia has announced that a largo i 
ore formation was discovered in June last on land 
held by Hampton Properties, Ltd., situated twenty- 
three miles south of Kalgoorlie. Shaft sinking has 
disclosed a lode formation 25ft. wide, with the ore 
channel traceable no? th and south for a consider- 
able distance. The country rock is oxidised to a 
depth of 60ft., and is comprised of ferruginous 
quartz and soft lode formation giving high assay 
values. The discovery is considered to be of very 
great promise. There is also another ore formation | 
about half a mile eastward showing visible gold. — | 
{Official, Sept. 20, 1919.) 

TTNITED STATES. I 

Coal Tar Industry .-—In 1918 one hundred and ; 
eighty fir^s were actively engaged in the produc- j 
tion of coal tar derivatives in the United States, i 
employing 26,217 employees of all grades. Of this 
number 2233 were technically trained men. 

Tanning Industry. — The tanners in the United 
States have, though their council, under serious 
consideration the question of establishing a school 
to teach the tanning industry in # thorough 


manner. Whether a separate school shall be 
created or a separate college established at one of 
the universities has not been decided. 

Petroleum Industry. — Since the petroleum industry 
is one of the most prominent of the chemical indus- 
tries, it is interesting to note that the greatest 
unit of tho Standard Oil group is equipped to handle 
about 200,000 barrels of cruae oil daily, and it also 
operates nearly fifty large tank steamers. In its 
main engineering and research laboratory a staflf 
of about ninety is employed on many phases of the 
petroleum problem, including tho standardisation 
of tests and the perfection of testing apparatus. 

The Alcohol Problem. — Gradually the breweries are 
finding new’ uses, the last to report having become 
a modern macaroni factory. Alean while a fight is 
being waged to secure regulations permitting 
alcohol used in the industries to be made tax free. 
Alcohol is quite important, if indeed not essential, 
in the production or refining of some 150 materials 
in industrial (diemistry and pharmacy, to say 
nothing of its use in producing light, heat and 
power. Several recent experiments with alcohol 
as a motor fuel even in aeroplanes have yielded 
results encouraging to those interested in its use. 

Coke Industry. — A by-product coke plant in 
Pennsylvania is operating 768 ovens divided into 
12 batteries and consuming 12,500 net tons of coal 
every 24 hours. 3’he plan contemplates eventually 
24 batteries of 64 ovens each. From 12,500 tons of 
coal the products are approximately as follows: — 
8(X)0 tons of screened furnace coke containing 
2i per cent, inoisture, 520 tons of small domestic 
coke, 900 tons coke dust, 150,000 gallons of coal 
tar, 162 tons sulphate of ammonia, 29,000 galls, 
pure benzine, 7400 galls, pure toluene ,28(X) galls, 
crude light solvents, 14(X) galls, crude heavy sol- 
vents, and 75, ()()(), 000 cubic feet of gas in excess 
of requirements for the plant itself. This gas is of 
575 B.T.U. The plant is said to ref)resent the very 
acme of by-product oven installation and efficient 
operation. 

SOUTH AFRICA. 

Natal Sugar Industry.— H .AT. Senior IVade Com- 
missioner reports the receipt of the following 
statistics of the Natal sugar industry (crop 1917- 
18) from a reliable local source; — 

Area under cultivation: Between 130,000 and 

140.000 acres. 

Area from which cane was cut last season : Say 

60.000 acres. 

Total output of cane; Say 1,320,000 tons. 

Output of cane per acre : Average 20 — 24 tons. 

Total output of sugar : 108,000 tons. 

Output of sugar per acre: Say If tons. 

Average weight of sugar per ton of cane: Say 
r8 cwt. 

Price realised per ton of sugar : £25 average. 

Value of season’s output: £2,700,000. 

Number of faciories; 27. 

'Total capacity of factories: Say 150,000 tons 
per season. 

Number of refineries; Two. 

Output of refineries : 60,000 tons in each case. 

Deficiency of production : 17,000 tons. 

Sugar consumption, South Africa ; 125,000 tons. 

The 1917-18 crop was a short one, due to drought 
and Ikwds.— (/if/, of Trade J., Sept. 4, 1019.) 

GENERAL. 

Dcrbyahire Oil.— It is stated on the authority of 
Sir John Cad man, Chairman of tho Petroloum 
Executive of the Ministry of Alunitions, that the 
daily yield of oil from the Hardstoft boring has 
averaged a ton a day for the past two or three 
months. No oil has been struct in the six other 
bore holes put down in Derbyshire. 
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The Anti-Scerbiitic Factor in Human Dietary. — 

The report of the Lister Institute of Preventive 
Medicine for 1919 shows that much valuable work 
has been done in the Department of Experimental 
Pathology on the anti-scurvy accessory factor in 
some common foodstuffs. In a research on the best 
method of preserving lemon juice so as to retain 
its anti-scorbutic virtue, it was discovered that the 
juice of the West Indian lime both when fresh and 
preserved is greatly inferior to that of the lemon. 
Historical search has shown that at the time 
scurvy was successfully combated in the Ilritish 
navy and mercantile marine, the “ lime juice ” dis- 
tributed to the sailors was made of lemons. Swede 
juice was found to be the most effective substitute 
for the juices of oranges and lemons, and the other 
root vegetables investigated in order of potency 
are, the potato, carrot, and beetroot; these arc 
greatly inferior to swedes, and the juice of the last- 
named was found to he a quite ineffective preven- 
tive of scurvy even in very large doses. Investiga- 
tions of milk showed conclusively that dried milk, 
oven when freshly prepared, is much inferior in 
anti-scorbutic value to raw milk or “ scalded ’* 
milk; the difference in growth-promoting properties 
is, however, much less marked. Researen also 
showed that vegetables, such as cabbages and 
French beans, lose practically all their original 
anti-scorbutic value in the process of canning; as 
their food value is also low it follows that canned 
vegetables are not an economic element of diet. 
This does not apply to the canning of fruits. Dried 
vegetables were also found to be deficient in anti- 
scorbutic properties, the degree of loss depending 
chiefly upon the disorganisation of the tissues dur- 
ing drying, but to a small extent upon the time of 
storage. In addition to the above work, an in- 
vestigation into the effect of prolonged cold storage 
upon the accessory food factors contained in some 
natural products is being carried on at the request 
of the Food Investigation Board of the Department 
for Scientific and Industrial Kesoarch. 

An important feature of this nutritional research 
has been the introduction of the quantitative 
factor, the neglect of which in the past has led to 
conclusions which may be quite erroneous. For 
example: in studying the changes in anti-scorbutic 
content during cooking, it is evident that if the 
foodstuff in the amount given contains, when raw, 
a large excess over the minimum required, any loss 
sustained will not be assessed or even detected if 
the residual amount in the cooked ration is still in 
excess of that minimum. In estimating the 
relative anti-scorbutic value of any given series of 
foodstuffs, the first step necessary is to determine 
experimentally for eacm substance the minimum 
daily ration which will protect the experimental 
animal from scurvy under the conditions of the ex- 
periment. An accurate estimate of the loss sus- 
tained by heating, drying or other methods of pre- 
servation can then be obtained by a comparison 
between the minimum rations required before, and 
after, the operation in question. The determina- 
tion of these minima involves a largo number of 
experiments, but these are necessary if the results 
obtained are to be other than misleading. 

Production Costs of Chilean Nitrate, — The cost of 
Chilean nitrate on board ship comprises (a) cost of 
mining and transporting the caliche from the de- 
posit to the extraction plant (oficina), (h) manufac- 
turing coats, (c) cost of transporting to the ship, 
(d) administration expenses. 

(a) This cost varies from 38. 3d. to 6a. lOd, per 
short ton, of which labour accounts for 70 per cent. 
It might be reduced by improved mining methods, 
by part substitution of mecnanical for hand labour, 
apa of trucks for mule waggons, (b) The cost of 
extraction is now Ss. 9d. to 6 b. 8d. per short ton, 
of which labour accounts for 30 per cent., fuel 60 
per oent.^ and teobnloal control less than 1 per 


cent. There is great scope for technical control, 
particularly in regard to fuel consumption. By 
the present method of heating over 66 per cent, of 
the fuel is not utilised; and methods of extraction 
could be improved so as to yield 75 per cent, even 
with low-grade caliche, (c) Transportation from 
! the oficinas to the ship coats about £3 168. per 
short ton of commercial nitrate, 66 per cent, of 
which goes to the Chilean Government as export 
tax (2s. 4d. per quintal of 101-6 lb.), (d) Adminis- 

tration costs amount to approximately Is. 7d. to 
2s. 6<1. per short ton of caliche. The above items of 
costs work out to about £4 ds. 8d. per short, or 
£4 16s. per long ton. — (J. Ind. Ena. Chem., Aug., 
1919.) 

Synthetic Nitrogen Compounds in Germany. — ^Lieut. 

I R. E. McConnell has recently inspected the Haber 
plant at the Oppau works of the Badische Soda u. 
Anilin Fabrik near Ludwigshafen on the Rhine. 
As the Germans raised strong objections to detailed 
examination, he was only able to spend three days 
at the factory and was not permitted to view tne 
plant in actual operation. During the year ended 
November 1, 1918, this plan rod uc^ 90,000 long 
tons of fixed nitrogen, i.e., dts capacity was equal 
to one-fifth of the total three million tons of nitrate 
supplied by Chile to the entire world during the 
same period, and ten times that of the Haber plant 
installed by the U.S. Government at Sheffield, 
Alabama. If to this output be added the reported 
production of 12,5,000 tons at a factory near Hallo, 
the combined output would be equal to one-half 
that of the total supply from Chile. It has been 
officially stated in the Reichstag that 400,000 tons 
of combined nitrogen was produced in Germany in 
1916. However this may be, it seems certain that 
Germany is capable of exporting nitrogenous com- 
pounds in amounts approxi7nat<dy equal to her pre- 
war norninl consumption of 750,000 tons of Chilean 
nitrate. The producing capacity of the Oppau 
works at the present time is estimated to be: — 


oppau Plant. 

Tour 

ytcr annum 

Tons com- 
Mncd ni- 
trot?cn per 

Anitnonlum nUmte 

10,000 

annum. 

3,450 

21,410 

Sodium nitrate . . 

1:10,000 

Nitric acid (100%) 

40.000 

8,890 

Ammonia (liquid) 

40,000 

32,900 


Total 

. . 66,700 


The cost of the plant is stated to have been 
between 6 and 10 millions sterling ; to-day a similar 
plant in the United States would cost at least 
£13,000,000. The personnel of the factory com- 
prises 1500 labourers, 3000 mechanics, 350 clerks 
and 300 chemists. The daily consumption of fuel is 
1750 tons of lignite and 500 tons of coke, and the 
total cost per diem is about £11,000, including 
allowances for depreciation, etc. Assuming that in 
j normal times the plant would he shut down for 
t repairs, etc., during one-tenth of the year, the 
total cost would be £11,600, and the output 
553, (KK) lb. of combined nitrogen, i.e., the produc- 
tion cost would bo about S^d. per lb., equivalent to 
Chilean nitrate at 087d. per lb. (The latest re- 
porl/od price of tlie latter is 9s. per quintal, say Id. 
per lb., in Chile.) If all the ammonia produced 
were converted into 100% nitric acid, the author 
concludes that the plant could produce acid at a 
cost not exceeding 3 cents (Ud.) per lb. The pre- 
war cost in the United States of this acid made 
from Chilean nitrate was 5-6 cents per lb. (2ld.-- 
3d.), and to-day it will be considerably higher. 

! Finally, the author indicates the serious conso- 
queiK^es which would result from Germany acquir- 
ing a monopoly of these nitro^n compounds. — 
(j. Ind. Eng. Chem.^ 1919.) 

The German Bromine Industry,- — The report of 
the Bromine Selling Association for 1918 states that 
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AUSTRALIA. 

Exploitotloii of Victoria Brown Coal. — The Victorian 
Government contemplates the development of the 
brown coal deposits occurring at Morwell, about 
^ miles east of Melbourne. The first cost is esti- 
mated at about £1,865,000. The available coal 
amounts to at least 20 thousand million tons. It 
is proposed to erect at Morwell an electric gener- 
ating station with an initial capacity of 50,000 KW, 
to bo increased to 100,000 KW by 1925. The esti- 
mated cost of current delivered therefrom to 
Melbourne is 0'826d. per unit. The production of 
briquettes on the low temperature carbonisation 
system is an essential part of the scheme. The out- 
put of the briquetting plant will probably be 200 
tons per day initially, — (Bd. of Trade J., Sept. 4, 
1919.) 

Tungsten Minerals.— The attention of the Aus- 
tralian House of Representatives was recently 
directed to Governmental lack of enterprise as 
regards Australia's resources in wolfram, schoelite 
and molybdenite. Prior to the war Australia’s 
whole output of these minerals was exported to 
Magdeburg, in Germany, but now the control of the 
minerals is vested in the Commonwealth Govern- 
ment. The contract witli the British Government 
for the sale of molybdenite at lOOs. per unit and of 
wolfram at 52s. per unit will probably continue 
until the end of the current year. The whole of the 
mines and works in the north of New South Wales, 
and the works in Sydney, are closed down conse- 
quent upon notification received from the autho- 
rised buyers that tungsten ores would not bo 
accepted unless of a certain standard. To this 
standard the various works are unable to conform. 
The world’s consumption of tungsten ores advanced 
from 4000 tons in 1906 to 10,0(K1 tons in 1913. The 
United States output of tungsten ores was increased 
to 7000 tons in 1916, while the Empire production 
in 1916 was under 6000 tons. The British Govern- 
ment secured supplies of tungsten from Australia 
during the war at £400 — -£500 per ton, compared 
with £2000 per ton paid for the Norwegian and 
Swedish products. The Bureau of Science and 
Industry should carry out large-scale researches in 
the production of tungsten steels. The industry 
should be protected and the sales markets opened 
up BO that the best price might be realised for the 
product. — (Industrial Australian and Mining 
Standard^ July 31, 1919.) 

Gold Discovery in Western Australia. — The Premier 
of Western Australia has announced that a large 
ore formation was discovered in June last on land 
held by Hampton Properties, Ltd., situated twenty- 
three miles south of Kalgoorlie. Shaft sinking has 
disclosed a lode formation 25ft. wide, with the ore 
channel traceable noi Ui and south for a consider- 
able distance. The country rock is oxidised to a 
depth of 60ft., and is comprised of ferruginous 
quartz and soft lode formation giving high aasay 
values. The discovery is considered to be of very 
great promise. There is also another ore formation 
about half a mile eastward showing visible gold. — 
(Official, Sept. 20, 1919.) 

UNITED STATES. 

Coal Tar Induslry.-— In 1918 one hundred and 
eighty fiitps were actively engaged in the produc- 
tion of coal tar derivatives in the United States, 
employing 26,217 employees of all grades. Qf this 
number 2233 were technically trained men. 

Tanning Industry. — The tanners in the United 
States have, though their council, under serious 
consideration the question of establishing a school 
to teach the tanning indtistry thorough 


manner. Whether a separate school shall be 
created or a separate college established at one of 
the universities has not been decided. 

Petroleum Industry. — Since the petroleum industry 
is one of the most prominent of the chemical indus- 
tries, it is interesting to note that the greatest 
unit of the Standard Oil group is equipped to handle 
about 200,000 barrels of crude oil daily, and it also 
operates nearly fifty large tank steamers. In its 
main engineering and research laboratory a staff 
of about ninety is employed on many phases of the 
petroleum problem, including the standardisation 
of tests and the perfection of testing apparatus. 

The Alcohol Problem. — Gradually the breweries are 
finding new uses, the last to report having become 
a modern macaroni factory. Meanwhile a fight is 
being \vaged to secure regulations permitting 
alcohol used in the industries to be made tax free. 
Alcohol is quite important, if indeed not essential, 
in the production or refining of some 150 materials 
in industrial chemistry and pharmacy, to say 
nothing of its use in producing light, heat and 
power. Several recent experiments with alcohol 
as a motor fuel oven in aeroplanes have yielded 
results encouraging to those interested in its use. 

Coke Industry. — A by-product coke plant in 
Pennsylvania is operating 768 ovens divided into 
12 batteries and consuming 12,500 net tons of coal 
every 24 hours. 3’he plan contemplates eventually 
24 batteries of 64 ovens each. From 12,500 tons of 
I coal the pi'oducts are approximately as follows: — 
8(XX) tons of screened furnace coke containing 
21 per cent, moisture, 520 tons of small domestic 
coke, 900 tons coke dust, 150,000 gallons of coal 
tar, 162 tons sulphate of ammonia, 29,000 galls, 
pure benzine, 7400 galls, pure toluene ,2800 galls, 
crude light solvents, 1400 galls, crude heavy sol- 
vents, and 75,000,000 cu))ic feet of gas in excess 
of requirements for the plaiit itself. This gas is of 
575 B.T.U. The plant is said to repre.sent the very 
acme of by-product oven installation and efficient 
operation. 

SOUTH AFRICA. 

Nalal Sugar Industry.— H.M. Senior Trade Com- 
missioner reports the receipt of the following 
statistics of the Natal sugar industry (crop 1917- 
18) from a reliable local source : — 

Area under cultivation ; Between 130,000 and 

140.000 acres. 

Area from which cane was cut last season : Say 

60.000 acres. 

Total output of cane: Say 1,320,000 tons. 

Output of cane per acre ; Average 20—24 tons. 

Total output of sugar : 108,000 tons. 

Output of sugar per acre: Say If tons. 

Average weight of sugar per ton of cane : Say 
U8 cwt. 

Price realised per ton of sugar : £25 average. 

Value of season’s output : £2,700,000. 

Number of factories : 27. 

'Total capacity of factories: Say 150,000 tons 
per season. 

Number of refineries: Two. 

Output of refineries : 60,000 tons in each case. 

Deficiency of production: 17,000 tons. 

Sugar consumption. South Africa : 125,000 tons. 

The 1917-18 crop was a short one, due to drought 
and fioods.— (Bd. of Trade J., Sept. 4, 1919.) 

GENERAL. 

Derbyshire Oil. — It is stated on the authority of 
Sir John Gadman, Chairman of the Petroleum 
Executive of tho Ministry of Munitions, that the 
daily yield of oil from the Hardstoft boring 1^ 
averted a ton a day for the past two or three 
months. No oil has been struct in the six other 
bore holes put down in Derbyshire. 
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The Anti-Scorhotic Factor In Human Dietary. — 

The report of the Lister Institute of Preventive 
Medicine for 1919 shows that much valuable work 
has been done in the Department of Experimental 
Pathology on the anti-scurvy accessory factor in 
some common foodstuffs. In a research on the best 
method of preserving lemon juice so as to retain 
its anti-scorbutic virtue, it was discovered that the | 
juice of the West Indian lime both when fresh and ! 
preserved is greatly inferior to that of the lemon, j 
Historical search has shown that at the time i 
scurvy was successfully combated in the British i 
navy and mercantile marine, the “ lime juice ” dis- ; 
tributed to the sailors was made of lemons. Swede j 
juice was found to be the most effective substitute j 
for the juices of oranges and lemons, and the other j 
root vegetables investigated in order of potency | 
are, the potato, carrot, and beetroot; these are j 
greatly inferior to swedes, and the juice of the last- ! 
named was found to be a quite ineffective preven- 
tive of scurvy even in very large doses. Investiga- 
tions of milk showed conclusively that dried milk, ; 
even when freshlv prepared, is much inferior in 
anti-scorbutic value to raw milk or “ scalded ” 
milk ; the difference in growth-promoting properties 
is, however, much less marked. Research also 
showed that vegetables, such as cabbages and 
French beans, lose practically all their original 
anti-scorbutic value in the process of canning; as 
their food value is also low it follows that canned 
vegetables are not an economic element of diet. 
This docs not apply to the canning of fpits. Dried 
vegetables were also found to be deficient in anti- 
scorbutic properties, the degree of loss depending 
chiefly upon the disorganisation of the tissues dur- 
ing drying, but to a small extent upon the time of 
storage. In addition to the above work, an in- 
vestigation into the effect of prolonged cola storage 
upon the accessory food factors contained in some i 
natural products is being carried on at the request 
of the Food Investigation Board of the Department 
for Scientific and Industrial Itcscarch. 

An important feature of this nutritional research 
has been the intro<luction of the quantitative 
factor, the neglect of which in the past has led to 
conclusions which may be quite erroneous. For 
example : in studying the changes in anti-scorbutic 
content during cooking, it is evident that if the 
foodstuff in the amount given contains, when raw, 
a large excess over the minimum required, any loss 
sustained will not be assessed or even detected if 
the residual amount in the cooked ration is still in 
excess of that minimum. In estimating the 
relative anti-scorbutic value of any given scries of 
foodstuffs, the first step necessary is to determine 
experimentally for each substance the minimum 
daily ration which will protect the experimental 
animal from scurvy under the conditions of the ex- 
periment. An accurate estimate of the loss sus- 
tained by heating, drying or other methods of pre- 
servation can then be obtained by a comparison 
between the minimum rations required before, and 
after, the operation in question. The determina- 
tion of these minima involves a large number of 
experiments, but those are necessary if the results 
obtained are to be other than misleading. 

Production Costs of Chilean Nitrate. — The cost of 
Chilean nitrate on board ship comprises (a) cost of 
mining and transporting the caliche from the de- 
posit to the extraction plant (oficina), (6) manufac- 
turing costs, (r) cost of transporting to the ship, 
(d) administration expenses. 

(a) This cost varies from 38. 3d. to 6s. lOd. per 
short ton, of which labour accounts for 70 per cent. 
It might be reduced by improved mining methods, 
by part substitution of mechanical for hand labour, 
a^d of trucks for mule waggons. (6) The cost of 
extraction is now Ss. 9d. to 6s. 8d. per short ton, 
of wluch labour accounts for 80 per cent., fuel 60 
per cent., and teohuical control less than 1 per 


cent. There is great scope for technical control, 
particularly in regard to fuel consumption. By 
the present method of heating over 65 per cent, of 
the fuel is not utilised ; and methods of extraction 
could be improved so as to yield 75 per cent, even 
with low-grade caliche, (c) Transportation from 
the oficinas to the ship costs about £3 16s. per 
short ton of commercial nitrate, 66 per cent, of 
which goes to the Chilean Government as export 
tax (28. 4d. per quintal of 101-6 lb.), (d) Adminis- 

tration costs amount to approximately Is. 7d. to 
2s. 6d. per short ton of caliche. The above items of 
costs work out to about £4 6s. 8d. per short, or 
£4 IGs. per long ton. — {J. Ind. Eng. Chem., Aug., 
1919.) 

Synthetic Nitrogen Compounds in Germany. — Lieut. 
R.. E. McConnell has recently inspected the Haber 
plant at the Oppau works of the Badische Soda u. 
Anilin Fabrik near Ludwigshafen on the Rhine. 
As the Germans raised strong objections to detailed 
examination, he was only able to spend three days 
at the factory and was not permitted to view tne 
plant in actual operation. During the year ended 
November 1, 1918, this planijLproduced 90,000 long 
tons of fixed nitrogen. i,e., lils capacity was equal 
to one-fifth of tho total three million tons of nitrate 
supplied by Chile to the entire world during the 
same period, and ten times that of the Haber plant 
installed by tho U.S. Government at Sheffield, 
Alabama. If to this output be added the reported 
production of 125,000 tons at a factory near Hallo, 
the combined output would be equal to one-half 
that of the total supply from Chile. It has been 
officially stated iu the Reichstag that 400,000 tons 
of combined nitrogen was produced in Germany in 
1910. However this may be, it seems certain that 
Germany is capable of exporting nitrogenous com- 
pounds in amounts approximately equal to her pre- 
war normal consumption of 750,000 tons of Chilean 
nitrate. The producing capacity of the Oppau 
works at tho present time is estimated to be: — 

Tons com- 
Tons bined nl- 

Oppau Plant. per annum troKcn per 

annum. 

Ammonliitn nitrate .. .. 10,000 :i,450 

Sodium nitrate l:K),000 .. 21,410 

Nitric arid (100%) . . . . 40,000 . . 8,800 

Ammonia (lltpild) . . . . 40,000 . . 32,000 

Total 60,700 

The cost of the plant is stated to have been 
between 5 and 10 millions sterling ; to-day a similar 
}}lant in the United States would cost at least 
£13,000,000. The personnel of the factory com- 
prises 1500 labourers, 3000 mechanics, 350 clerks 
and 300 chemists. The daily consumption of fuel is 
1750 tons of lignite and 500 tons of coke, and the 
total cost per diem is about £11,000, including 
allowances for depreciation, etc. Assuming that in 
normal times the plant would be shut down for 
repairs, etc., during one-tenth of the year, the 
total cost would be £11,600, and the output 
553,000 lb. of combined nitrogen, i.6., the produc- 
tion cost would be about 51d. jier lb., equivalent to 
Chilean nitrate at 0-87d. per lb. (The latest re- 
i ported price of the latter is 9s. per quintal, say Id. 

1 i)er lb., in Chile.) If all the ammonia produced 
I were converted into 100% nitric acid, the author 
j concludes that the plant could produce acid at a 
1 cost not exceeding 3 cents (Hd.) per lb. The pre- 
! war cost in the United States of this acid made 
from Chilean nitrate was 5-6 cents per lb. (2id. — 
3d.), and to-day it will be considerably higher. 
Finally, the author indicates the serious con^ 
j quences which would result from Germany acquir- 
ing a monopoly of these nitro^n compounds. — 
(J. Ind. Eng, Chem., Sept., 1919.) 

The German Bromioe Industry. — The report of 
the Bromine Sellini^ Association for 1918 states that 
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the average price of bromine was somewhat better 
than in the previous year, but the cost of produc- 
tion was much higher. During the first three 
quarters of the year business was buoyant notwith- 
standing many difficulties, but it received a sudden 
check at the time of the armistice. The usual 
peace-time customers lu'ld back on account of lack 
of other materials and of the uncertain outlook, 
but more serious was, and is, the closing of former 
markets. Tho omunios of (»Vrmany are not likely 
to forsake their broinino iitdiisirit's wdiich Ihey have 
initiated or resuscitated during:: tho \v;ir. Tho out- 
look for this jnd^s^?•^' is the worst imaginable,- - 
(X. (ingfio. /n/>/ 11, 1919.) 

Iron and Maiigan‘-‘se Ora Deposits in t/ic Idarwafd, 
Germany . — The llritislt .’Military (Joveniin* reports 
that during the past lew months jirospeeting for 
iron and manganes(‘ has been taking place in tlu‘ 
Jdarwald, about oO kiloru. south of Coblentz. 'Du' 
existence of these de{>()sits was known before the 
war, hut with the Lorraine ironliekls in their 
possession, the G'ernians did not ('onsidc'r their 
exploiiation suj}iei(ai Lly pr(di table. The work of 
the last tew months, howevei*, has given very satis- 
factory results, and it appears that tlu‘ whole of 
tlie idarwald is rich in these minerals. Deposit- 
have already heo?i iliscovered in the regions o! 
ithainiennSul/.bach, \V(‘itersbaeh, and llornbrueh 
(about 20 kilom. W. I)y S. of Dei iicastcd). The ore is 
iound at a deptfi of from (i to 10 It., but in several 
places also just below the surface. Analysis sliows 
that it contains from 5.3 to 60 per cent, iron, and 
up to 30 per rent, manganese, fts transport eouKl 
be effected at a small cost In means of tin* Ilnns- 
riick railway.— (/k/. o/ Trude Sept. 11, 1910.) 

The German Sulphuric Acid Industry.— lleforo the 
war copper pyrites and /ine blende were by far 
the most important sources of sulphur for the 
manufacture of sulphuric' acid. In 1912, 262,700 
m(‘tric ions of e(>[)per pyrites was produced in Cler- 
inany and 1,073,235 tons was inifiorls'd. I per (■<• 111 . 
of which came from Spain and the rcmaiiuh'r from 
Portugal, Turkey, Norway and hranee. In the 
same year 982, (K)0 tons of copper pvrites (109,000 
from Germany), 550, (X)0 tons of zinc I’llende (410,000 
from Germany), 44,5(K) tons of sulfihur-containing 
copper and lead ores, and 35,5(M) tons of material 
from the puriiicatioii of coal g;:^ were u-,ed in tli<' 
prrxluction of 1,650,000 tons of 100 per ecuit. sul- 
phuric acid and 170,000 Lons of zinc oxide W(‘re 
obtained, among otlu'r products, from the above 
aittiount of sulphurie acid. Jn 1890 the production 
^of sulphuric acid in (Icrmany was 1,15(>,(K)0 tons. 

At the pr<‘s<nit time (h rinany, having had to fall 
back upon her unlimited deposits of kieserito and 
^psum as sources of suliiluir, is, like Ameriea, 
independeiil of foreign cnmitries as rc'gards the 
production of sulplmric acid. Hardly any free 
.sulphur is now us.-d in making vitriol or black 
gunpowder, hut an increasing quantity is employed 
in the treatment of vines, wine casks, and bops, 
for the manufnitoti' (jf ultramarine, and for 
vulcani.iing rubber. in 191.3 Gc’rmany imported 
46,636 tons of .sulphur, of which 85 p<‘r cent, came 
from Italy. — (/. ungfir. Chew., Jiihf 11, 1919.) 

Magnesite in Italy. — Ouing to (iiminished im- 
portation of magnesite from Austria and Greece, 
deposits of maginsite have iieen worked near 
Leghorn and in Tuscany, and the bricks and cement 
produced there have met with considerable success. 

The mineral contains up to 95 per cent, of mag- 
nesium carbonates and is comj)aratively low in silica 
206 — 3-50 per cent.) Wherca.s the imports fell 
from 1316 metric ions in 1913 to zero in 1918, the 
production of magni'site ro.se from 460 tons in 1912 
to 24, (KX) tons in 1918, and it is considered that tho 
Italian deposits are sufficient to satisfy the homo 
requirements both for the manufacture of refrac- 
tory materials and for that of pharmaceutical pre- 
parations. Plans are being made to raise the 


I output to 50,000 tons a year, thus providing a 
i surplus for export. — (Weekly Bull, J)ept, of Trade 
and Commerce, Canada, July 14, 1919.) 

VAnadiiim Extraction in Sweden. — Tho pre.scnco 
of vanadium in Taborg ore has been known for 
iioarly 100 years, but, as was found by Gorman 
undertakings before the war, the iiroportion of 
vanadium (about 0-2 to 03 per cent.) prc.scnt is too 
low to permit of profitabh' extraction. English 
vanadium is again on the market at a much lower 
jirice, and even in Sweden tlnwe are better sources, 
i’.g., at 'ruot'llevaar, but the export from tliis sources 
is p/ohibited. It is probablt^ that tlu' accumulated 
.slag.s at I’.-iherg arc rich ill vanadium, hut their 
qUMntit>' is not great, and the report that a syndi- 
cate lias 1 ) 0(01 foniK’d lo work tlu*m lac;ks confirma- 
tion. 'flic large' (luantity of easily aceessibh^ ore at 
4’aherg, estimate'd at sc'vc'ral million tons, is poor 
in iron (20 to 30 p(‘r (‘(‘iit.) and its high titanium 
eontent reiuh'rs it difficult to smelt. Thest! reasons 
led to tlu' nhaiuloning of work in the ’.seventies, and 
iiow% ow'ing to the high price of coal, profitable 
working is even less to bo exjjorted. Further, as 
the on' cannot he economically concentrated, there 
is little prospect that tin* slag will lx* worked for 
vanadium on anv considi'rahh' scale'.- (Z. anyew. 
t'/icm., July 11, 1919.) 

Dye Industry in Denmark.— I'nder the direction 
of two chemists of stand'ing, experimoiits on tin* 
manufacture of dye.s have been in j)r()gr('.ss for .soivk' 
time at a factory at Valby, iK'ar Gopenliageii, the 
results of wdiich, although kept strictly secret, ar*? 
uruh'rstood to bo .siieec'ssful. Various iiitermediato 
products have already Ix'on made, and it is lioped 
by building up a Danisli dy(' industry to render 
Ih'iimurk independent of foreign dye.s. — (Z. anyew, 
('hem., July 11, 1919.) 

The Cork Indu.stry in Sardinia. Cork trees arc 
indigenous to Sardinia, extt'nsive natural forests 
occurring on the mountain slopes in tho northoni 
part of tlie i.sland. Tlu' crop is cut every nine 
y<‘ar.s — that is to s.ay, a tree sti ipjx'd of its bark this 
season will be left untouched until 1928. 

Tho cork indu.stry is in a tiourisliing condition, 
a.s large profits hav<* lx I'li made during the war. .V 
big factory at Teinpio is now Ixu’iig eiilargt'd to 
eiialile it to incri'nsc' its outinit fourfold. 

Till' pr(xess of making cork stoppers from cork 
bark, as emjiloycd in the Tempio factory, is com- 
paratively simple, 'flic dried bark in its o^qiiulrical 
form is hist thorirnghly steamed and Hattened out 
under pressLiix'. It remains in pih's for al)out 
thirty days and reappears covered with a blui^ 
mould. The bark is tlu'ii carefully .scraped on both 
sides and cut into strips corresponding in width to 
tlu* varying length of the cork stoppers dc'siri'd. 
Tlie.se strips an' cut by hand into culx's, a jiroct's.s 
wliieh calls for higlily skilh'd labour and an apjireu- 
ticx'sbip of at least four years. 

The cork strips art? full of defc'cts, and it requires 
a skilled hand and ('y<? to obtain from tlu; cork tho 
maximum amount of merchantabh' material. Tho 
cork cubes are put through higli-sjx'ed finishing 
macliiiu's, which round off the cdgi's and give the 
r('(juir('d tapt'r. 33iis cutting process involves a 
waste of 20 jx'r cc-Mt., and is being siiper.sedt'd 
by ail abrasive proc('.sH wlii(.;h wastes le.ss than 3 per 
cent. The line eork dii.^t, which is a by-jiroduer of 
the abrasive process, found a ready market in Ger- 
many befon; tlu* war at from 40 to 45 marks per 
(|uintal (al)out £'IS per ton). At 'I'eiiaiiov a coi k is 
prepared in other forms for export. Tlie best i?ork 
i.s baled in sheets for shipment. I’lie inferior cork 
is ground to a coarse dust and employed with a 
magnesium surface' finish for sound-proof walls and 
floor coverings. Two American firms absorb prac- 
tically the entire output of this factory. 

The war stimulated the cork industry principally 
through the demand for t^rench mattresses, wliich, 
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in {addition to their light weight, furnisW'very good 
protection against cold and moisture. With the 
possible exception of olive oil, cork is probably the 
leading article of export produced on the island. — 
{U.S. Com. Hep., July 25, 1919.) 

flic Sugar Industry in Spain. — Spain is the only 
European country in which sugar cane is grown; 
its cultivation is limited mainly to tlie pro- 
vince of Andalusia, on account of its high I 
tempera ture and the al)scncc of frosts. 'Fhe ; 
cane sugar industry dates back to the Moorish con- 
(juest. IJy iJie .\ear 1150 it already produce<l 1200 
tons of sugar a. \v\ar, and quite double tJiat amount 
in the 1511) century. Tlie cane is planted in double 
rows in March and ripens by March in the following 

year, yielding a crop of IS 20 tons per acre with 

Id — 15 per cent, of sugar. During the dry season, 
whicli lasts for three to i'our months, irrigation is 
essential, also the application of artificial mannics. 
The heet sugar industry is of compai-a lively recent 
date. In 1886 there were two factories, in 1889 — 
J8fK) eleren. In 19()d there* were 47 factories with 
a possible out})nt (inclnding 25,000 tons of cane 
sugar) of 175,000 tons, an amount whicli would 
exceed the annual consnin[»tion, wiiich, on the basis 
of 16 lb. per liead and a [lopnlation of 20,000,000, 
works out at about 100,000 tons. In 1901 an amal- 
gamation of factories took place to form a syndicate 
\rfios(' :;im was to stjcnglhen the f)osition of flu* 
industry by monopolising tin* produtdion of 
sugar and its sale and by reducing the iiuni- 
hor of factoric'S. At the present time the 
outlook of the sugar industry in Spain is 
not promising. The (lovernnu'nt is expected 
to conn' to its assistance. All European 
beet siiear industries are force<l to impose duties 
on tropical cane sugar or they would be ovorwlndmed 
by it. This did not ai)j)ly to Spain so long as she 
fiossessed colonies of her own, against whose inter- 
ests it would lieen to establish a strong industry at 
home by means of ])rotection. Wlien she wjim de- 
prived of her colonies in l<St)8 ijiere was no longer 
any need for her to take tliat course; consequently 
an imiiort duty was imposed in order to piadeet 
th(‘ homo sugar industry, so that in normal times 
S|)ain was not an irniiortant hnyor of foreign sugar, 
'file (h'clining sugar juoduction and larger exiiorts 
during the war greatly redneod Spain’s reserves. 
(d(’at Britain, for example, in 1914 took 9.448 Ions, 
and in 1915, 1K)9 tons, Before the war, 191.3 — 11, 
ilic annual production of cane sugar u as 13.009 
tons; in 1917 -If^ it had clroppe<l to 6000 tons. The 
total h'.'('t sugar produced in 1913-d f was 169,100 
t(Uis ; in 1917 — 18 it had dropped to 115,000 tons. 
On .January 30, 1916, tlu'refore, tlie import duty 
was rcdiKs'd from 60 to 25 pesetas per 100 kilo, (say 
from 23s. to lOs. per cwt.l, notwithstanding the 
protests on the pa i t of the growers. As a conse- 
({Uence the imports rose in 1916 to 18,000 tons, and 
in 1917 to .39,000 tons, 'riie argument advanced 
by the (Jovernnmnt was that in view of the prevail- 
ing transport diiiiculties tlio danger of large quan- 
tities of sugar entering tlio country was small. As 
soon as these transport dilfirultios ceased to exist 
the Spanish market was flooded with foreign sugar, 
'fhus during two months in the earlier part of this 
year about 20,000 tons was imported from .lava and 
the United 8tcatos, with many further loads on tlu* 
Way. 'fhe price of sugar foil 16 points, and the 
manufactn rei s felt that unless given protection 
tlmir industry was doomed. Now, however, the 
former import duty of about 23s. per cwt. is again 
being le\iod, having he(Hjme effective from IMay 21 
last . — (HI H(()n(ninsfn . Mtni, 1919.) 

The Egyptian Sugar Industry. — The Dutch Consular 
Attache draws attention to the freiiuciit reports in 
the Egyptian Press of the satisfactory development 
of the sugar industry in Egypt during the current i 
year, ir the lirst four moitths of which the factories , 
have not only supplied tlj^ requirements of Egypt 1 


and the Sudan, but have exported 43,206 bags of 
sugar, as compared with 23,853 bags in the corre- 
sponding period of 1918. At the present time the 
sugar cano plantations are not supplying the 
refineries with sufheient material to keep them fully 
occupied, and some of the factories have suffered 
damage in the internal disturbances at Kom Ombo. 
(/. antjew. (fhem., July 11, 1919.) 

New Coal Deposits in Chile. —Tlie first of several 
coal deimsits recently found in the south of Chile 
is siLuated near La Union. It is estimated that 
forty million tons of very good quality coal cun 
he obtained therefrom. Nine deposits have been 
found in the Depart nimit of Castro, where the 
coal is of the boghead or cannel type. A large 
output of coal i.s anticipated from the mines of 
Loniuy. A eoal dt'posit has been found at MaiJef, 
ton kilometres from A ahlivia. ft has been little 
worked hitlu'rto. — (Ih/. of 'I'rddeJ., Any. 28, 1919.) 

The Mineral Wealth of Hio Grande (Brazil). — The 
British Consul reports tliat wolfram is by far the 
most important ol the metallie minerals oeeiirring 
in this State. It is found, along with tin ore, in 
Eucru/ilhada, and traces occ^- in Sao .Jeronymo. 
Copper is found in Camaquam, Caclioeii’a, S. Sepe, 
Carapava, Sao (Jahriel and Bage and in smaller 
<iuantities in Dom Pedrito, Lavras and Quarahym. 
(roil (hqiosits occur in all the municipalities, the 
more prohtahlc being tlihso Sao .leronymo, 
where r(‘d hematite is associated with limonite. 
(iold ill small (piaiitities occurs in a number ot 
iDunicipalities. Sulphide of lead is found in 
liuvras and Cacapava, along with sulphide of zinc. 
'J’races of silver are present in the lead occurring 
in lOncruzilhada. Marble and limestone are v'ery 
ahundant in (('itain zones, and granite and “ por- 
piiyros” aiH* being largely quarried. Kaolin is widely 
distributed, and there is abundance of mica. 
(Laphite, molyhdenum and monazite are also pre- 
sent. Elforts are being made to develop the de- 
posits of ])etr()leum, and a company is being formed 
lO manufacture cement, the raw materials for 
which appear to be ahundant, — (Ji<L of Trode J ., 
Any. 2^, 1919.) 

The Sampling of Coal. — Bulletin No. 2 of Tlie 
laincashirc and Clieshire Coal Research Association, 
hy K. S. Sinnatt, is intended to assist in the evolu- 
iion of a standard method of samjiling coal, an 
operation which is too oftini left in the hands of 
men who do not a])i>reciato the importance of 
detail. It is urged that as mueh care should be 
t xpended upon tlie sampling as upon the analy.sis. 
One of the chief sourci's of inaccuracy in heat 
balance .sheets lies in the fact that the sample sub- 
mitted for analysis does not truly l epresent the coal 
used in the tri.d. Several examples ol inaccurate 
sam]>ling are quoted, and stress is laid upon the 
necessity for having a correct proportion of the 
various sizes of all constituents of the bulk. The 
diversity of the bulk will determine the size of the 
sample, hut in general the larger the sample the 
more rep resemta live it will he of the hulk. The 
t'orreet relationship to be maintained between the 
weight of the original sample and the size of the 
largest piece of foreign matter has been stated by 
Bailey, (See tliis .1., 1909, .357.) The author coh- 
.siders that the gross ,sani]>le .should ho from l-IO to 
1*80 of the total weight of coal, so long as the 
sample docs not exceed 1000 Ih. Unless a mochani- 
c?d snUipler or a small crusher is available errors 
.ire introduced in handling samples larger than 
1000 lb. 

The ordinary shovelful of 12-251b. is generally 
accepted as the smallest unit to be removed during 
the sampling of lump coal. For slack or washed 
eoal up to nut size, the unit should he 5 lb. When 
dealing with largo lumps a number should be 
liroken, and the unit taken from the broken 
portion. 
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The Standard Coal Specification of the Associated 
Municipal Electrical Engineers of Greater London 
specifies the limiting percentage of small coal to 
be permitted in deliveries. (See this J., 1913, 410.) 
A sieving test upon an uncrushed sample of coal 
will indicate when variation in quality may be 
expected. 

It is impossible to obtain a true sample from 
the surface of stationary masses of coal, the units 
of the sample should be taken from each barrow' 
or small truck as the coal is being loaded or im- 
loaded. When sampling a soam of coal a pillar 
about 6 X 6 in. should be taken through the whole 
depth of the soam and including a portion of the 
roof and floor. This should be packed in a suitable 
box. BO that an exhaustive examination may bo 
made. 

Before coning and quartering a sample, it should 
be crushed to an extent depending upon its weight, 
as shown in the following table: — 


Weight of satnplo 
to be riuarterou. 
Pounds. 
»,800 
1,200 
460 
180 
40 
5 

4 

k .. 


Greatest sl/e of pieces of 
coal and foreign matter. 
Inches, 
li 
1 

: I 

. . . 2 mesh. 

. . . 4 „ 

H 

10 „ 


The same principle being followed in the lalmro- 
tory, coal passing a 2()-mesh screen should not be 
reduced to less tlian 3 grins. 

The importance of preserving samples in air- 
tight vessels to prevent variations in moisture con- 
tent is emphasized. It has been found that the 
moisture content of the crushed coal sample may 
increase or decrease with the humidity of the atmo- 
sphere to the extent of at least 0'5% during a period 
of 6 hours. 

The samples for use in the laboratory should all 
be passed through a 20-mesh sieve, taking care that 
none of the more refractory constituents arc re- 
jected at this stage. When the coal is required 
in a finer state, as for determinations of sulphur 
and nitrogen, it is conveniently powdereil to pass 
a 200-me8h in a porcelain ball mill. By this means 
there is little change due to atmospheric oxidation. 

The efficiency of sampling is increased by the 
adoption of mechanical crushers and riffles. A 
len^hy extract from the Board of Trade leaflet on 
Coal Sampling is attached to the bulletin. 

The Phosphate Industry in Tunis. — The following 
table gives the total production of the Tunisian 
mines and the value of the respective minerals 
in 1913: — 



Tons. 

Francs. 

Phosphates 

2,072,000 

... 45,500,000 

Lead ore 

69,500 

... 9,500,000 

Zinc ore 

28,600 

... 3,000,000 

Iron ore 

594,200 

... 7,500,000 

The quantities of mineral ores 

and phosphates 

transported by Tunisian railways during 1918, and 

their respective value.s, 

were as follows : — 


Tons. 

Value in Francs. 

Phosphates 

862,494 

... 25,874,820 

Lead ore 

30,662 

... 13,031,350 

Lead, pure 

301 

361,200 

Zinc ore 

5,508 

... 1,046,620 

Iron ore 

445,022 

... 12,2:18,105 

Manganese ore 

830 

49,800 

Lignites 

41,655 

... 2,493,300 


Tunisian phosphates are classed under two cate- 
gories according as they contain 58 — 63 per cent, or 
63—68 per cent, of tricalcium i^hosphate with less 
than 2 per cent, of combined iron and alumina. 
The activity of the phosphate mines was greatly 
restricted during the war, and ^ncomitantly the 
price of superphosphate aavanoeiTfroni 5 — 6 fra. to 


! 30 frs. per 100 kilos. The exports of phosphates 
! from Tunis to various countries in 1913, 1917 and 
; 1918 were as follows : — 


United Kingdom 
Franco 

Italy 

Portugal 

Spain 

Denmark 
Other countries 


1913 1917 1918 

(l8tj-yr.> 

Tons. Tons. Tons. 

181 ,305 204,646 219,343 

698,529 142,281 80,767 

453,183 226,908 72,844 

40,404 12,730 

52,986 16,315 4,960 

12,437 10,562 

646,037 290 


Total 1,984,880 612,441 377,704 

Kxports to neutral countries amounted to 189,000 
tons in 1916, 27,000 tons in 1917, and 5,250 tons 
during the first half-year of 1918. Before the war 
the United Kingdom imported great quantities of 
phosphates from Florida, and it is anticipated 
that the British market will now be more open to- 
African phosphates than was the case before 1913. 
—(Bd. of Trade J., Aug. 28, 1919.) 
i Motor Fuel. — The comparative merits of various 
I forms of propellents for motor vehicles have formed 
! the subject of some recent articles in the Parisian 
i journal La Vic dn drand Air. The objections to 
! the substitution of benzol for petrol as fuel are 
' that its density, 0 840, is high, thus ncxjcssitating a 
I heavier make of carburetter. Its inllammability 
I is also high, viz., +15° C., in comparison with 
' -17° C. for petrol, and thus naturally makes the 
‘ starting of tho engine more difficult than with the 
standard fuel: and, again, the freezing point at 
-7° C. is much higher than that of petrol 
, (-100° (h), and, consequently, in cold weather 
benzol solidifies in the pipes and reservoir, and the 
I circulation is impeded. Further, when mixed with 
' air it detonates strongly, and so it is necessary to 
; make tho engine stronger and heavier. Benzol 
! mixes in all proportions with either petrol or 
j alcohol, and can be so used with advantage. What 
; is sold under the name of “ white spirit is a mix- 
ture of benzol with 25 per cent, of petrol. 

Against tho use of alcohol it is objected that 
its combustion only gives 5500 calories, whilst 
petrol gives 10,000, and the law (ompels it to be 
' denatured ; this is done by means of wood spirit and 
heavy benzine. In order that alcohol can compete 
I with ]>etrol it is necessary that it be sold at half 
' the price of petrol. Alcohol can be made more ser- 
j viceable if it is carburetted with benzol, the 
; addition of 50 per cent, of which gives a mixture 
1 producing 8000 calories. 

The same objection applies to acetylene as to 
benzol, viz., the explosions produced by its com- 
bustion are too strong. With coal gas the loss of 
power is 25 per cent., as compared with the 
standard fuel, petrol; and there is a further and 
very real difficulty owing to its variable quality as 
produced by different works. 

In the above tho word “ petrol ” is used in the 
English sense; “petrol” in French is equivalent 
; to the English “ paraffin oil ” (kerosene), whilst 
i “ petrol ” (English) is always known in France as 
; “essence.” To English readers or English people 
j coming to France this is often a point of much 
I confusion and misunderstanding. 

Chemical Industry of the Ukraine. — The chemical 
i industry of the Ukraine, quite considerable before 
I the war, is at present in a perfectly hopeless con- 
i dition. Only tlireo large factories are in operation, 
and these but intermittently : the alkali works of 
LjubimofF, Solve and Co., the glass works of the 
firm Lievenhof , and the Kusnezoff Company at Lis- 
sitschansk. All acid and benzol works are at a 
standstill. Lack of coal, lubricating oils, raw 
materials, and derangement of trade constitute the 
formidable obstacles preventing the resumption of 
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work. The acid factories are dependent upon^e 
import of iron pyrites and Chile saltpetre. Tiie 
available supplies of these materials in the Ukraine 
are limited to 400,000 puds (pud=3611b.) of iron 
pyrites and about 200,000 puds of nitre. There is, 
moreover, no immediate prospect of any imports 
under existing circumstances. Benzol works, with 
the exception of the Brjansker Works, which can 
supply about 3000 puds of benzol, are unable to 
foresee a restart of operations owing to lack of coal. 
Whereas during the war the whole of the benzol 
works could, under most favourable conditions, 
supply 80,000 puds of crude benzol, they could at 
the present time, under the best circumstances, 
only supply half that amount. — (Ekononiititcheskaja 
Shim, May 7, 1919; Z. angew. Chem,, July 25, 
1919.) 
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FUEL ECONOMY. 

Second Rkpobt of the Committee api'Ointed by the 
British Association for the Investigation ok 
Fuel Economy, the Utilisation of Coal, and 
Smoke Prevention. 

During the past year the Committee h-as been re- 
organised. Memhors have bocm co-opted on the 
nomination of various Societies interested in tho 
question of Fuel Economy, and three separate sub- 
committees whose inquiries are respectively directed 
towards (a) chemical and .statistical, (6) carbonisa- 
tion and metallurgical, and (c) power aspects of the 
question, have been constituteef. 

Attention is directed to tho movement of coal 
prices in Great Britain and tho United States 
during the war ^leriod. 

Outputs oi Coal and Average Pithead Prices in 
Great Britain. 


Year. 

Total output. 
Million tons. 

Annual output 
per porson 
employed. 
Tons. 

Avera-;re pithead ; 
Price per ton. } 

1013 

287-4 

1 200 

10 1 i 

1914 

26r»-« 

238 

10 0 ! 

1915 

253-2 

270 ! 

S i 

1910 

250-3 

200 

16 7 

1917 

248-0 

247 

10 9 

1018 

227-7 

232 

24 0 


Outputs of Coal and Wholesale Prices of Coal per 
Long Ton in the United States. 





Wholesale prices per lon^ ton 

Year. 

Total output 

Output per 
worker om- 
ploy<;d at the 

Stove anthra- 
cite at New 

Bitundnou!) 
Plitsburff, 
Run of Mine, 


Million tons. 

Mines. 

York. 

f.o.b. 



Tons. 

8. d. 

Cincinnati. 

g. d. 

1913 

608-9 

081 


— 

1914 

458-6 

601 

21 1 

10 3 

1916 

474-0 

047 

i 21 0 

10 3 

1910 

620-0 

7.32 

22 9 

12 0 

1917 

581-7 

708 

! 23 5 

21 6 

1018 



1 27 1 

18 1 


A table giving the comparative annual outputs of 
coal per worker employed in the mines shows that 
the respective ou^uts in Great Britain, Germany 
and tho United States for the period 1911 — 1913 
were 264, 263 and 661 tons. 

Prof. Bone has shown that in order to obtain 
comparable results concerning the chief types of 
constituents of various samples of coal by ^e action 
of pyri^ine^ the solvent must be carefully dried 


and the action carried out in an atmosphere from 
which oxygen is excluded. A methoa has been 
devised for extracting in a pure condition of the 
resinic constituents of coal (see this J.. 1919, 184 r). 

The Committee is apprehensive of the danger of 
sterilising fuel resoaren by over-centralisation, and 
advocates the fuller utilisation of existing labora- 
tories for this purpose. 

Data concerning the fuel consumptions in blast 
furnaces, steelworks and rolling mills are to be 
published in tho Journal of tho Iron and Steel 
Institute shortly. . , 

The Committee is in substantial agreement with 
the recent recommendations of the Fuel Research 
Board (this J., 1919, 191 r) concerning future 
standards of public gas supplies. The opinion is 
expressed that the fundamental properties of ^e 
explosive mixtures formed by different combustible 
gases with air affect profoundly their uses for 
power and heating purposes. Tho Committee sug- 
gests that gas might be sold on a thermal basis, 
provided that (1) its methane content is not loss 
than 20%, (2) its carbonic oxide content not more 
than 20%, and (3) its contents of “inerts” not 
more than 12%. Moreover, th^gross calorific value 
of the gas must not fall lielow 450 B. Th. U’s. per 
cubic ft. Where gas is supplied for industrial use, 
a relaxation in the above conditions might be per- 

AtUmtion is directed to the prex^ess introduced 
by Dr. C. Carpenter for the purification of coal gas 
from sulphur compounds, and the Committee 
strongly supports the recommendations of the buol 
Research Board in regard to sulphur purification 
and the more complete removal of cyanogen com- 
pounds. , , 

3'hG investigations of the Committee arc to be 
continued. 

Report on “ Fuel Economy and Consumptions in 
the Manufacture of Iron and Steel.” 

On behalf of tho British Association Fuel 
Economy Committee, a report on this subject wm 
presented to the Iron and Steel Institute at the 
meeting of the Institute, bold on September lo, 
by Prof. Bone, Sir Robert Hadfield and Mr. A. 
Hutchinson. The main part of the report is 
devoted to an analysis and discussion of the repli^ 
received by the Committee from twenty-five firms in 
reply to inquiries addressed to them with a view to 
obtaining reliable data as to the present stiRo of 
fuel consumption and economy in regard to blast- 
furnace practice and the operations of steelworks 
and rolling-mills. Tho analysis of the replies 
recjeived is prefaced by a valuable historical section 
in which tho advances made in fuel economy due 
to the labours of Neilson, Bunsen and Playfair, 
Lowthian Bell, Bessemer, Cowper and WhitwoU, 
Siiclus, Thomas and Gilchrist, Siemens, and Gayley 
are briefly reviewed. By the introduction of the 
hot blast, Neilson succeeded in reducing tho coal 
consumption per ton of iron prodmed from 8 tons 
1 25 cwts. to 5 tons 3 25 cwts. with blast preheated 
to 300° F., whilst with blast preheated to 600° F. 
it was reduced to 2 tons 6-25 cwts. Boll expressed 
the opinion that “ it is useless to hope to smelt a 
ton of grey iron from the Cleveland stone yielding 
41% of pig metal with anything notably under 
20 5 cu ts, of coke.” Gayley, by the use of the dry- 
blast operating on hiematiie ores containing o3‘6% 
of iron, reduced tho coke consumption per ton of 
iron produced from 2260 lb. to 1815 lb. There is an 
apparent consensus of opinion that tho introduction 
of the dry-blast to Cleveland practice would not 
bo economically wise. For the achievement of the 
utmost fuel economy in a modern iron and steel 
works, concentration of by-product coke ovens, 
blaat-turnaoes, rolling-mills and steelworks on one 
site is essential. Thereafter the matter is one of 
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scientific organisation and disposition of the plant 
as a whole with a view to utilising the energy 
til© surplus hlast-furnaco and coke-oven gases. In 
the ease of a \Aorks so arranged and organised, the 
jpractical ideal ” is regarded as ]*75 tons of good 
coKiUfT ronl per ton of finished steel sections. For 
the attainment of this id^.'nl tJie coke-ovens must be 
of the regenerative tyj)e, the blast-fTirnaces should 
bo fittc‘d with double bolls, the gases leaving the 
furnace should be dry-cleaned, and the gas engines 
in the power house should bo run then'on. Furtlu'r- 
niore, the rolling-niills should Ik* electrically tlriven, 
and sci<*ntific tnauagenieiit and control should ho 
exercised throughout by trained fuel-technologists. 
The heat recoverable from the molten slag appears 
to l>e about 5'Z of the total heat of the coke em- 
ployed. The heat recov'erahle from gas-engine 
exhausts and chimney gases is the equivalent of at 
least 1 cwt. of coke per ton of iron. These, and 
losses connected with the waste gases from open- 
hearth fiirnaci's and soaking-pits, together witli 
losses originating in the idleness of the steel-plant ' 
and rolling-mills during the week-end, deserve 
attention. 

Coming to the analysis of the replies received : 
from the twenty-livi' firms aforementioned, it is j 
pointed out tliat twelve of tlu' undertakings owned [ 
blast-fiirnacc' tilants only, nine holh blast-furnaces 
and stetdworks, whilst the remaining four had steel- : 
W’orks only. The iollou ing tahh' gives tin* average* j 
coke and equivalent coal consumption in the ea.se 
of undertakings smelting various brands of iron 
in blast-furnaces: — 


QiinHty of Jron <'lev(«lau<l fJu'Hlnro .Midlands HaomfUHo 
n.udr 

Xunibrr ot‘ plants 

uvnr-i«od ..7 I 0 

Average roko ron- 

sninption jier ton 

of iron. .. Cwt. 2:V.) :j;i 0 2d u 2 I d:', 

Average coal eqniv- 

lents. .. Cwt. :C2rv,) 170 370 :;00 

The average eoal equivalents piT ton of iron an* 
dediicteil on the ns.sumption that the eoal employt*,! 
yields from 70 — 72 X of (oke when carbonised in 
by-product ovens. The la’snltss obtained indiear.i* 
that considerable economies in current British 
blast-fnrnaee practice ean be effected, more parti- 
culaHy by (o) reducing, los.ses at the belF, (/>) niort* 
efficient utilisation of the gas employed for iH'aling 
the blast, (c) substituting gas-driven for steam- 
driven blast engines, (<0 instituting a more sysle- 
niatie fuel control. 

The fuel consiimfitions in the ease of open-lH'arth 
furnaces are as follows: 


Cwt. per ton .\veraLrr 

,, ,, . ofln«ots. Cwl. 

(a) Molten pi;^ processes . . don 7 on O- p', 

(b) Mixed processe-. 0 2r> 8.75 .’ ! 7-r,'> 

(c) Cold proces.ses 7 00- -J 2!()() . . 

Molten pig ” processes are those in w lii( h 8.') ' ,,f , 
the total metal charged wa.s made up of molten : 
pig iron from tlie blast fiirnaeo, mixed ” pro | 
cesso.s those where the proportion of niolti>n pig ; 
iron in the charge varied between 40 ^ and 70 i 
% charged in cold.' In “ cohl j 

fhnt a Jurr^^ uio/^^nctal is eliarged. It appears ; 
from steUT' recoverable heat is lost ! 

bo ^ boilers, etc. This ‘ 

toilers. by installation of waste heat ' 

In tiio e l 

^^ployecl f pessemer practice, tlie ooaj ; 

i„ «tean,.;.6ising, at cupolas, and for ; 
the aic'Ounte to about 0 tons 2*5 ewts, | 

Irom. Ptwn off 70% of coke production there- : 

I ■ . 




j The coke consumption for melting steel in 
I cTueilile furnaces ia returned as 2 tons 15 cwts. per 
; ton of steel by one firm and as 23 tons 75 cwts. by 
; another for the melting operation only. Both firms 
I reported adversely regarding the Mihstitution of by- 
. product for beehive coke in crucible furnaces, and 
' this opinion appears to be widely held in Sheffield. 
The opinion i.s om* that the Committee cannot 
endorse or eon tradicl , and regards it as a suhjeet 
for i nvestiga lion . 

The concluding rcmark.s of the rG|)()rt are 
<lireetc(l lo einphasi/ing the fact that large fuel 
econoniies (an still lie effected in British iron and 
steel works. The science of comhnstion appears to 
he iniperfeclly understood or very badly applied by 
(ho.se in charge. It is eonfidently anticipated that 
in the near future all gas employed in stoves or 
engines will he cleaned electrostatically. Finally, 
the problem of fuel (‘coiiomy is one ratlier of 
s(M>ntific organisation and co-ordination than of 
the (li.scovery of new principles, and educational 
facilities slioiild he forlhcorning for the provi.sion 
of competent men to undertake* such organisation 
and co-ordination. 


Figiitu Annual Ukpout wy tiil Dikector of the 
Bureau of Mines to the Seuretary of tifk 
Interior for the Fiscal Yeah ended June 30, 
1918. Fp. 124, (]]Zis/iin{/fufi : iiovernment 
Fr'infinij ()j]ice. 1919.) Fricc 10 vents. 

The organisation of the Bureau consists of an 
administrative (h‘|)artment, together with divisions 
devoted to mining, fuels and meclianical equip- 
ment, mineral leclinology, metallurgy, ))«'troleum 
ami a elu*miral rescarcli laboratory. During tlie 
period cov(*red by the Heport, the liureau of Minos 
devoted eoiiHiderahh? time to the investigation of 
problems connected with the wuir, and in 
particular the preparation of toxic gases, the largo 
Seale i)roduction of w’hieh was far in excess of the 
supply of shells. 

It has la'cn found that tlu* oxidation of eoke-overi 
:immonia to nitri<* add ean be aehievi'd with eom- 
p.arative ease, a yield of from 93—94 per cent, of 
niti-ic a^-id being obtained from tlu* ammonia oxi- 
. dised. Pure platinum gauze, SO-mosh screen, was 
I lound to be tlie moist efficient catalyst. I'he only 
<**?-ious poison aj^t to oecui- in ammonui is plios- 
])}iine. llvdi-ogen snljiliide and cyanog^'u of low 
; concentration are not toxic towards the Catalyst. 

: .Apparently, evanogen can la* oxidi.sed as Aveli as 
amnionia. An impj'oved oxidation apparatus re- 
(luiiing no <*leetric;!] licating is being embodied in 
' a plant now being eii'cted. It is anticipatcnl tliat 
this j)Iant w ill he the elioapest to eoin-itruet and the 
most elliei(*iit in operation yet dc'vised. 

Considerable attention has been given to the 
working up and extraction of metals from low 
grade ores. Tln> table herewitli indieat<!S the 
I annual ))ioduetion in tlie I'nited SLat(‘S of various 
minerals in the y<'ars sjx'cihi'd :- - 


jNIinoral. 

I9i:k 

1917. 

1 9 1 8. 

(exj)ectcfl.) 


Tons. 

Tons. 

Tons. 

High grade man- 
ganese ore 

4,D0D 

1 10,000 

250,000 

Pyrito . . 

:i40,U0() 

450,000 

500,000-700,000 

Clirornite 

250 

40,000 

Magnesitf? 

10,000 

:5 15,000 



The imports of manganeso ores, pyrite and 
chromite m 1917 were respectively 650,000 tons, 
/50,000 tons and 72,000 tons. It lias Ikhui a.s('er- 
tained that large quantities of low grade manganeso 
ores of domestic origin are available, and the 
metallurgy of these ores has reoeiviKi attention with 
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a vi^.w to the utilisation of their manganese con- i 
tent in steel making. The electric smelting of ; 
these ores will furnisn supplies of ferromangaiiese ; 
and silicomanganeso with far le#ss difTiculty than j 
accompanies the smelting ol the ores in blast fur- i 
iiaces, but the use of such low grade ores will seldom 

cconoinica.1 in normal times. Suflicient supplies i 
for all war i)urposes of chramiiim and its ores can | 
be obtained from internal sources, and the native j 
Kupj)lies of pvritc can be developed to meet any 
ix)ssible shortage. 

The possibility of obtaining elemental sulphur 
from zinc and cop])er fumes lias been examined. I 

The output of j)otash from the dust of cement | 
kilns and blast furnaces, from greensaiidH, aluniic, | 
brines and from ores has increased rapidly. Fair j 
results were obtained iu tiie ism ov<o v ol potash iroin j 
natural silicates, but none such as to indicate that t 
<‘ommercial s(.‘]ienies <'oiild he evolved for the j 
puriK)se. I 

Concentration tests of low grade mercury ores ! 
have been made. Investigation lias idiown that the, | 
loss of mercury incurred in the condensation of j 
vapours from ioAV grade fm'rcury ores (ontainiiig | 
only a fraction of 1 p('r cent, of mercury is very | 
small. Tlierc seems to he no prospc'ct of any con- | 
siderable donu'stic output of tin ore*. . , . , i 

The conditions under which tungstic acid derived 1 
from the treatment of tungsten ores may be i 
efficiently reduced to metallic tungsten have been j 
studied, and the results ar<' to be ])ublished shortly. | 
Molybdenum and uranium ores have similarly re- | 
ceivod considerable attention. A cheap and simple 
pixK'Os.s for recovering zinc from a solution of zim' < 
sulphate huvS Inen developed, Avith rcHiilts render- j 
iiig possible the treatment of low grade and com- | 
plex ziru! ores by leaching. The jirocess of recovery I 
consists in precipitating calcium suiphato from the ; 
zinc siilfihate .solution by addition of limestone. An ; 
excess of mulphur dioxide is subsequently added, 
soluble acid zinc, sulphite and sulpburicr acid being 
produced. The latter is precipitated as cahdum , 
sulphate, and on removal of the ex<‘ess of sulphur 
dioxide from the filtrate by heating, normal zinc 
sulpliite is precipitated. Operating in this manner^ 
it nas been found pn-i-iible to re<()ver at least 85 
per cent, of the zine from the solutions in a zinc 
]M oduct containing 38 — 13 per cent, of zinc and 
Ic than 2 ])er cent, of harmful impurities. 

The results ohtaiiUMl in connexiou Avith tlie 
Aadatilisntion of l(*ad from sulphide ores have ox- 
c*e('ded the most sanguine expectations, l^ecovery 
of from 95 98 per cent, of the load content and 

from 75 — 85 per cent, of the silver content of most 
of such ores can bo cheaply ofTected. An ore con- 
taining more than 10 ])er ( cut. of sulphur is given I 
a ])reliniin:n-y roast, and to the residue a mixture of 1 
calcium and .sodium chlorides is added and the ; 
Avhole h(‘atcd to 850— 950‘^C. The lead and silver j 
chlorides resulting are volatilised, cooled and pro- ; 
cipitaU'd electrically. Success has not attended | 
attcmipts to volatilise^ zinc from sulphide ores. | 

'file solnbilify of pure radium siilnbaU* was deter- j 
mined as 21 mg. yier litre at 25^ C. both in Avater 
and in sulphuric acid U]) to 50 per (vnt. of acid. 1 
Radium sulphate is thus one of the most insoluble | 
salts known. Experiments are being made to j 
determine Iioav miicb barium should he added to a 1 
poor raditim ore to ensure a maximum recovery of ; 
radium. The carnotite deposits of Colorado ami 
Utah, Avliieh constitute the largest source of radium- j 
bearing ore in the world, will Ik* exhaustt'd in five ; 
or six years. The reeoA^u'y of mes-othorium from \ 
monnzite sand.s has been studied with satisfatTory ! 
results. 

The Avork done on the removal of the lighter 
hydrocarbons of petroleum by continuous distilla- 
tion is to be embodied in a report to be published 
shortly. In this report the thermal efficiencies of 
various plante are compared, and computations are 


presented to show the rates of heat transmission in 
.stills, coolers, condensers, etc. 

A method of Avariiing in mines, employing a 
stench in the compressiMl air delivered to all parte 
of the mine, has been developed, and promises to 
displac'e the system employing clecdric signals. 

Other activities of the llurcau include a survey 
of nickel deposits, investigations of by-product 
coking .systems, the flotation proce.ss for treating 
ores, oil storage condition, s, oxygen-breathing 
appar«atiis, fuels for aircraft, and many others. 


Thiuty-hixth Recort or thi: CoMinritOLLER- 
Oexeral ok R.vtents, I)esi(;nh, .and Thade 
Marks, 1918. {Londan: U.M, Stationery 
Office, 1919.) Vrire 2(1. net. 

During 191^, HjS applications AV(‘re made for tlie 
nA'oidance or suspension of patent rights, compared 
AA ith 223 in 1917, and 1 Id licences liaAe l)een, or Avill 
lie granted; in 6 cases the patents have been sus- 
pended in favour of the ai)plicants. Of the 31 appli- 
cations for the gj-a.nt of licences under patents 
vested in the Cmstodian, 29 were allowed. Under 
an Order made on October 31, >1918, the benefit of 
all enemy oAvne<l patents was wst<M in the Custo- 
dian. Of Provisional and Complete Specifications, 
21,839 were filed (19.285 in 19917), and 10,809 Avere 
scaled. I'here A\ere 10,019 applications for designs, 
of which 9,597 Avere registered, and 6,968 applica- 
tions for trade marks Avith 3,055 registrations. 
There are noAv 1 patents in force Avhich have been 
prolonged bi'yond the normal period of 11 years., 
'fhe numlx'r of patent agents on the register at 
Dweiiibcr 31, 1918, Avas 238. 

'fhe receijits from Patents Fec's A\ere £314,431, 
au<l the total reccijits £345,405, compared with 
£318,149 in 1917. The surplus of receipt.s over ex- 
])enditure Avas £135.890, against £121,427 iu the 
j)r(‘vious year. 

The library Avas used by 65,076 persons; 6,128 
ncAv volumes avcim' addctl, of Avhich 3,729 W'ere 
scientilic t(‘xt books or ))criodicals ; and the total 
approximate immlx'r of volumes is 172,600. 


COMPANY NEWS. 


THE RRTTISH PORTLAND CE.MENT 
MAN rFACTCRERS, LTD. 

The year midc'd April 30 last Avas financially the 
most successful in the company’s history. There 
Avas a gross profit of £345,400 (issued capital 
£2,562,622; debentures outstanding £1,178, lh5), a 
net profit of £201,900, and the dividend on the 
ordinary shares Avas raised from 6 to 8 per cent. 
In adilition, £78,000 avhs allwated to depreciation, 
and £91,500 Avas carried forward, as against 
£63,100 and £87,700, respectively, in the prev'ous 
Acar. 

The eighth ordinary general mt'cting wivs 
addressed by the (diairinan. Brig. -den. the Hon. 
F. C. Stanley, on September 19. On the conclu- 
sion of the Armistice, tlic hulk of the orders' 
received from dovernment Departments Avas imme- 
diately cancelled, but this loss Avas soon made good 
hy increased home demand and improved export 
business. The policy of the board is directed 
toAvards increased production, hut shortage of 
l.ahour, (ogetlu'r with dilliculties and delays^ in 
obtaining plant and stores, present serioua 
obstacles to its realisation. Since 1914 the aggre- 
gate cost of labour, fuel, and repairs has more than 
doubled. Every ton of cement produced i*oquireR 
about half a ton of fuel, hence Avhon the cost of coal 
rose by 6s. per ton, that of cement production 
iucreaspd hy 3s. per ton, or rather more than this 
oAviug to the inferior quality of ttie coal supplied. 
The shortage of railway wagons is causing the 
gravest anxiety, and representations made to the 
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railway companies hare been in some cases wholly 
without effect. There is no doubt that effective 
use is not being made of the available rolling stock. 
With rogard to labour, the formation of a Whitley 
Council for the cement trade is well advanced, and 
in March last a 48-hours^ working week and a 
woek^s holiday with full pay were granted to all 
employees. Appreciable economies should result 
from the closer working arrangement with the 
Associated Portland Cement Manufacturers (1900), 
under which eighteen directors have retired. 


regarded as prohibited to all destinations, and 
applications for licences to export them should bo 
addressed in the usual way to the Controller, 
Export Licence Department, 1, Queen Anne’s Gate 
Biuldings, Westminster, S.W. 1. 

Prohibited Exports . — The following heading has 
been deleted : — (b) Cotton, American, 


OFFICIAL TRADE INTELUGENCE. 


THK AMERICAN CYANAMID CO. 

The report of this company states that a record 
output was attained in the year ended June 30 last, 
the total value of the sales being $6,205,400, or 
$10,700 more than in the previous year. Owing to 
increased costs, however, the net profit was 
$813,900 lower at $1,621,500 on an issued capital 
of $14,588,500; there was a loss of $163,800 on the 
subsidiary Amalgamated Phosphate Co., $2,34,000 
was W'ritton off licences and patents, and the not 
inoomo for llio year was $1,048,800, as against 
$1,601^400 in 1917-18. 

(Tntil the conclusion of hostilities, practically the 
entire output wuis sold to the li.S. Government in 
the form of aqua ammonia, after which the manu- 
facture of “ ainmo-phos ” and sulphate of ammonia 
wivs promptly resumed at the New Jersey plant, 
and a foreign market immediately developed for 
all material produec‘d. Operations at the phosph.ato 
mines w’cre interrupted by a strike in May last. 


New Hkgistration. — S''ottish Oils, Ltd., has 
been registered at Edinburgh as a public company 
wdth a capital of £4,000,000 in £1 .shares to acquire 
all or any of the ordinary shares of the Pumpher- 
«ton Oil Co., the Broxburn Oil Co., the Oakbank : 
Oil Co., Young’s Paraffin Light and Mineral Oil i 
Co., and James Ross and Co., Philipstown Oil : 
Works; to acquire the goodwills, so far as they 
relate to Scotland, of the business of the British , 
Petroleum Co. and the Homclight Oil Co., and j 
certain of the assets in Scotland of the last-men- i 
tioned two companies, and to undertake all or any . 
of the liabilities in connexion with the business in . 
Scotland, and generally to carry on the business of ■ 
dealers in and producers, importers, exporters, i 
miners, distillers, etc. (see this J., 1919, 277 r). 


GOVERNMENT ORDERS AND NOTICES, j 


EXPORTS. ; 

Goal Tar Products . — The Board of Trade (Export ; 
Licence Department) draw's attention to the fact ; 
that the export of — i 

^ “ Coal tar and derivatives thereof (except sol- 

vent naphtha, cresylic acid, and mixtures contain- 
ing creaylic acid) suitable for use in the manu- ; 
facture of dyes and explosives, whether obtained | 
from coal tar or other sources, and mixtures and j 

S Teparations containing such products or i 

erivatives,” 

is still prohibited to all destinations. 

Certain coal tar products, such as naphthalene 
and its derivatives, toluol and its derivatives, picric 
acid, xylol and its derivatives, carbolic acid j 
crystals, anthracene oil, benzol and its derivatives, 
cresols (ortho, para and meta) and their derivatives, 
were originally mentioned by name in the British 
list of prohibited exports, but these prohibitions 
have now been merged in the inclusive prohibition 
on the export of coal-tar products. The export of 
naphthalene, toluol, picric acid, and the other coal- 
tar products above-mentioned sbould therefore be 


(From the Board of Trade Journal for 
September 11 and 18.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 73, Basinghall Street, London, E.C. 2, 
from firms, agents or individuals who desire to 
represent U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to the Department and quoting the 
speeifie reference number. 

Locality of | lleference 

Firm or A«<'nt Aliilorlals Number 


.Vustralia ■ Class .. .. ..! 

I'aiia'Ia .. Dyes, ]»aiiits, rIuc, enamel 

Iron and steel bars ami plates, i 
(' 0 ]>per ami brass bars ami sheets, j 
galvanised sheets ., 

Dyes, trlass, (Toekery, cbliia ..i 
1)ruK>?lsts’ requl.sltes .. ..| 

Leather for motor-car Industry 
1‘orcolain, earthenware, fjiass ..j 
Clas.s, paints, lubricating oils, 
motor sjdrlt . . . . . . 

,Asbcst/OS sheets, slates, widto lead, I 


Relgi'im 

l>aints, lin.sccd oil 
i ({l.isH, china, porcelain .. 

i DrugH . . . . . . . .1 


Leather, rubber, waste ineUils, 

C/.ocho-Slovakia 

dyes, minerals, ores, pitiili, 

! refnudorles, mineral, vegetable 

1 and animal fats and oils 
Chomlculs, colours, china 

Franco . . 

j Rubber, gums, linseed .. .J 


! Metallurgical supplies 

Italy 

i Palm oil, hide.s, skins 


i (.lieinlcals, cocoa 

ft 

! Giiemlcals, paints, varnl.sbcs 


1 Weldless steel tubes, copper wire 

Netherlandn 

j Cardlioard food conLdners 

Rumania 

; Paper, Icatlier, binder twine 
Gre.a.sc, oils, lubricants, benzine, 

Scautllnavia, ) 

Flulaud, Russia 1 

benzol, etc. 

Spain 

; Asbestos, lubricants, palat.s, var- 

Switzerland 

i nlsh 
j Tinplate 

Cliemlcals, metals, bides, leather 

,, 

; Pharmaceutical goods 

Morocco 

1 Iron, steel 

Argentina 

i Giieralcals, laboratory apparatus, 


glass, porcelain 

1 China, earthenware, paints, var- 

Brazil 

1 nisli 

Heavy chemicals 


Malta 

Manritiin 


New /.eiland 


cm 

695 


506 

O.'irt 

641 

003 

004 

045 

0t5.\ 

0.>;l 


14057 T&R 
050 
610 
659 
015 
000 
601 
062 
618 
019 

663 

620 

621 

625 

607 

668 

070 

671 

672 


•The ('iinadian Government Trade GoinmIs.sioner, 73, 
Street, K.G. 2. 


Raslnghall 


tUclKian Trade and Keconstnictlon Section, Department of 
Overwas Trade, Regent House, Klngsway, W.C. 2. 


Markets Sought. — A Canadian company manu- 
facturing toilet preparations and ^rfumes desires 
to get in touch with importers in tlie U.K. Appli- 
cations should be addressed to the Canadian 
Government Trade Commissioner. 

A firm in Spain desires to get into touch with 
importers in the TT.K. of grease, oils, petroleum, 
gasoline, olive oil and capsicum. [Ref. No. 665.] 

TARIFF. CUSTOMS. EXCISE. 

British India . — The import of all coal tar inter- 
mediates, all direct cotton colours, all union colours, 
all acid wool colours, all chrome and mordant 
colours, all alizarine colours, all basic colours, all 
sulphide colours, all vat flours (including syn- 
thetic indigo), all oil, spirit and wax colours, all 
lake colours, and any other synthetic colours of 
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whaterer form is prohibited except under licence as 
from September 6. It is understood that licences 
will always be granted for dyestuffs and inter- 
mediates manufactured in the U.K. 

British W est Africa. — An export duty of £2 per 
ton will be levied as from October 20 upon palm 
kernels exported to countries outside the British 
Empire. 

Belgium. — The regulations concerning certificates 
of origin are given in the issue of the Board of 
Trade J. for Sept. 11. The import duties on beer 
and brewing sugar have been increased. 

Brazil. — The now budget law comes into force on 
October 1. 

Canada. — Certificates of origin and interest are 
no longer required for goods imported from any 
country. Shipments may now bo consigned direct 
to importers in Holland and Switzerland. 

China. — The new tariff will he taken as the basis 
for calculating the duties applicable at Chinese 
Land Frontier Customs Stations. 

Benmarh. — The prohibition of the export of the 
following goods, inier alia was withdrawn on 
August 6: Many metals ana their ores and .salts, 
bromine and its compounds, carborundum, emery, 
certain alloy of iron, fish oil, graphite, hops, 
matches, paper, printing inks, certain sulphur 
compounds (but not sulphuric acid). 

France. — The export and re-export of. inter alia. 
organic manures, glucose, molasses, de-pnosphorisea 
slag, sulphate of ammonia, nitrates of soda and 
lime, calcium cyanamide, superphosphate of lime 
and chemical manures are prohibited as from 
August 26. 

France and Algeria. — The import duties on cer- 
tain kinds of paper and cardboard have been ; 
reduced as from August 28, ' 

Import licences are required for all 
classes of goods imported into German territory \ 
outside tlie zone of occupation. Applications for 
li(?ences should be made to the lloichskomrnissar for 
Export and Import Licences, Berlin. 

Ilaljj . — With some exceptions all “luxury” 
goods which under the previous arrangement 
i-etween the British and Italian Governments could 
only be imported under licence may now be im- 
ported without licence. 

Morocco {French Zone). — The consumption duty 
on (K'rtain kinds of alcoholic liquors has been 
reduced. 

Poland. — A Department has been set up under 
the control of the Minister of vSupply which has the 
sole right to import or authorise the importation of 
articles of prime necessity, amongst which are many 
foodstuffs, oil seeds, linseed cake, malt, lard, 
grease, edible oils, sugar, cocoa, salt, naphtha, 
petroleum, matches, candles, soap, soda and shoe 
leather. 

Spoin. — An export duty has been levied as from 
August 20 on certain cla.Hscs of hides and skins. 

Tunis. — Export licenws are now required for 
margarine, condensed milk, syrups, edible vege- 
table fats, oil cake, natural phosphate, bauxite, 
bones and soap. 

TJ nited States. — General Import Licence P.B.F. 
No. 37 ” has been extended as from August 15 to 
permit free importation of pig tin, tin alloys and 
all drugs and chemicals except those dyestuffs and 
other articles mentioned in tne list. The list is set 
out in the Board of Trade J. for September 18 and 
includes sugar, salvarsan and its equivalents, and 
a f^eat many coal tar crude product-s, intermediates 
and finished products as well as dyestuffs and 
medioinals. Potash may now be imported under 
General Licence “P.B.F. No. 37” from all 
countries except Hungary and Bolshevik Russia. 


TRADE NOTES. 


BRITISH. 

Trade of Trinidad in Drugs and Medicines.— 

j Tho importing and selling of drugs and medicines 
! in Trinidad is practically in tho hands of five large 
' druggists in Port of Spain. Competition is keen, 

! hut the trade is profitable. Most of the drugs and 
I medicines imported into this colony are of American 
; manufac^re. The total value of all dutiable drugs 
; and medicines imported into Trinidad and Tobago 
I in 1917 wa.s £21,000, and of thpse admitted free of 
duty for tho use of the Colonial Government, 
j £3,.5(X). The sources of these imports were as fol- 
; lows: — United Kingdom 37-5%, United States 
; 44-2%, Canada 7 6%, Franco 4'4%, and other coun- 
tries 6-3% . In the same year 3604 galls, of medi- 
cinal spirits, valued at £6,000, was imported. Of 
this amount 24 4% came from the United Kingdom 
and 750% from the United Stakes. Tho duty on 
drugs and medicincvS is 10 per cent, ad valorem^ and 
tho duty on medicinal spirits is 5s. per gall. 

Although medicinal plants r,an be grown in Trini- 
dad, there has been little att^ipt to prepare medi- 
cines locally. Castor cultivation has been 

stimulated, but local attempts to express oil from 
tlio seed for medieinal purposes have not met with 
much success. 1'lie difference? in tariff on medicinal 
spirits and medicines already compounded when 
imported makes it advantageous to the Trinidad 
druggists to import medicines containing alcohol 
ready made rather than make up their own. 

]\lalaria is very prevalent in the rural districts of 
4’rinidnd, and, together with • diarrhotia and en- 
teritis, is the cause of a large number of deaths. 
Pheuacetin and aspirin are in considerable demand. 
— {V.S. Com. Bcp., .Aug. 6, 1919.) 

FOREIGN. 

The Chemical and Allied Industries of Italy: — Oils 

and Fats . — The following figures indicate the extent 
of the Italian trade in olive oil during recent 
years : — 

lleciolilres. 


1909-13. 

1914. 

1916. 

(Average 
Production .. 1,813,000 

.. 1,784,000 .. 

2,062,007 

Imports . . 46,104 

. . 205,508 . . 

190,982 

Exports . . 453,080 

. . 324,837 . . 

66,200 

IMPORTS OF OILS, 

SKKDS, SOAP, ETC. 



Afetric 

tons. 


1914. 

1917. 

Linseed oil, boiled 

376) 

2,672 

Linseed oil, other descriptions. . 372 * 

Cottonseed oil, fine 

2,388 . 

242 

Coconut oil 

3,878 . 

1,421 

Palm oil 

6,977 . 

7,770 

Arachis oil 

2,806 . 

2-4 

Olivo oil 

. . 15,422 . 

10,370 

Fish oil 

4,502 . 

6,883 

Oleic acid 

6,339 . 

1,227 

Various fats 

. . 23,354 . 

15,570 

Castor seed 

9,380 . 

7,200 

Linseed . . 

. . 32,380 . 

22,665 

Colza seed 

. . 21,980 . 

2,168 

Sesame and arachis 

. . 28,86.3 . 

16,000 

Soap, ordinary . . 

4,092 . 

6,124 

Soap, toilet 

172 . 

201 

Colophony 

. . 14,950 . 

19,061 

Glycerin . . 

334 . 

4,180 


Glycerin . — During tho war the prohibition of the 
use of unsplit fats for soap making led to a con- 
siderably increased production of glycerin, and the 
Oleifici Nazionali of Genoa erected large glycerin 
works at Leghorn. 

Soap . — The average homo production amounts to 
150, OW metric tons of ordinary and 40,000 tons of 
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fine soap ; the imports (chiefly from Marseilles) to 
6000 tons and the exports (before the war to Eng- 
land and North America) to 3500 tons a year. 
Exportation to England appears to hf’ excluded in 
the future owing to the high cost of fuel in Italy 
and to the favourable position of the English 
factories with respect to raw materials. In 1911 
soap makers secured a rebate of duty on imported 
arachis oil to (*nahle them to compete with Mar- 
seilles, hut this privilege has not been used since 
the customs authorities required the oil to he de- 
natured. Taxes were imposed in 1917 on the 
manufacture and saK‘ of soaj) (40 and 120 lira, 
respectively, per 100 kilo, of ordinary soap). The j 
Italian soap industry has lately used much hone fat 
of which about 25,000 tons was imf)ort(‘d in 1913. 

Sfrarin and Candles. — I'lie yearly (‘xport of 
stearin, made chiefly from fish oil, is about 2200 
tons; of stearin candles alxuit .300 tons; and (191.3) 
of paraffin and mixed candles about 2108 tons. 

In 1911, on firms (using 1800 h.p.) and .5000 
p(Tsons wero engaged in the glycerin, soap, sttmrin 
and candle industries which are therefore for the 
most part carried on on a small scale. 

]*aint and Varnish . — Most of the 2000 varnish 
works ore small; the 30 larger factories use about 
1000 h.p. and employ 800 persons in alb Ex- 
ports in 1913; 200 metric tons, of which 150 tons 
was oil varnish. 

Irnportsin 1913. 

Description. Melric tons. Source. 

Varnish (other than oil f (Germany 37^,', ; 

and spirit) . . . . 2000 . . <( Franco 30^;, ; 

t V.K. 25^’;, 

Spirit varnish . . 15 

( n.K. 35^’;, 

Oilvurnisli .. .. 1000 .. 30 o;^ 

Mar<iarine . — About 8000 tons of inferior quality 

is produced annually in peace tiim\ Exports: 

about 2(K) tons. Imports: very small. 

Perfumerfi . — Notwithstanding the large imtivc 
production of lemon, orange, bergamot and other 
essential oils, the perfumery industry is hut feebly 
developed owing to th(‘ taxation of aleohol and to 
the necps.sity in this trade for loug-contium'd and 
expensive advertising. Fine perfumes are not 
made in Italy. The Italian Government is likely 
to foster the essence industry and to organise it 
better. Exports (1913): Perfumes, 1 iniUion lire; 
essences (cliiefly lemon) and citric acid, 2 7-) million 
lire. 

finpcrts in 1913. 

Millirm lire. Source. 

Non-ttl(3oholic porfunies . I- 123 .. .33% 

Alcoholic perfumes .. 1*5 .. — 

Essences . . . . ,.3 0 . . ( Jormtuiy 97% 

Building Materials.— Tho following figure’s arc for 
1913 and j)artly for 1912 


M etric tens. 

Material. Production. Imports, Kxporls. 
Quicklime . . 895,478 . . 0,063 . . 9,440 

Slaked lime .. 641,400 .. 2,.5.32 .. 0,801 

Gypsum .. 421,538 .. 4,240 .. 2,1.57 

Cement.. .. 1,091,070 17,220 .. 49.730 

Fireclay brick . . 24,000 . . .50,430 


Sixty per cent, of tin* fireclay brick came from 
the United Kingdom. Several companies hav(3 
recently been formed for tho maniifactiiro of fur- 
nace bricks and similar products, notably one in 
Milan with a capital of one million lire. 

Ceramic Industries . — The total production of 
majolica, porcelain and terra cotta in 1913 was 
about 88,721 tons and tho exports woro insig- 
nificant. The majolica industry has sunk to an 
imitative handicraft, hut in tho porcelain industry, 
which shows vigorous life, the m^rts (1914: 4011 


metric tons) are increasing somewhat and electrical 
insulators of tolerable quality are being made. 

Class . — Tho total production is about 90,000 
metric tons. The small export trade is chiefly of 
Venetian beads, glass pa.sto, etc., to British India. 
There are 78 small glass works with more than 
1(),()(K) workers; 30 for articles de luxe with about 
1(K)0 workers and 7 larger limited companies (only 
3 dividend-paying) with 11-5 million lire ca])itaf. 
The chief centres of the industry are at Pisa (St. 
(iohain), where optical gla.ss has been made since 
the outbreak of war, and Milan. A new company 
(capital, 05 million lire) has been formed at 
Mnrano for tho manufacture of scientific glassware. 
'Phe principal products of tlio Italian industry 
(wliioh suffers from lack of coal) are the typical 
wine containers of 1 to 50 litres capacity,' and 
bottles wliicb are also iiii}3()rtcd (6800 metrif' tons, 
of wliicli .3500 caiiu' from Germany). I'be following 


figures are for 1913: — 

^Metric tons. 

Description. Production. Im]30rts. Exports. 
Gla.ssware (varioiis) t)2,.5(i5 . , 10,005 . . 1,227 

Sheet glft.ss .. 10,050 .. 3,079 .. 415 

Art objects .. 1,943 .. 115 .. 1.54 

Beads, etc. .. 4.500 .. 125 .. 3,950 


Artificial Sid:. Rcforc the war this was made 
only by one large firm, tlic Cinos Company (capital 
5-75 million lire), wbich is also tlu’ largest manu- 
facturer of films in Italy. Several new works arc 
said to liav(’ been erected during tin; war. 

Metric toiiH. 

1913. 191.5. I9l<}. 

Imports .. .. .357-3 .. 365-7 .. 139*8 

Exports .. 152*7 .. 097-0 .. 323*1 

Paper. — War conditions have proved ju-ofitahlo 
to the Italiarj r»ap(’r iinlustry, ubicli provionsly 
could not stem tin* flow of impoi*ts from Germany 
and Austria, altboiigb \v(*ll abb' to supply borne rc’- 
quirements. 'Phe ('mployunuit of cln'ap water 

l) 0 W(‘r, of which tin* paj)cr works use about 40,000 
ii.p., bus assisted ])i'o{jiess in the production of 
im-cbanical wood pulp, of which, in 191 1, only 10,000 
metric tons was. imported, whilst 60,000 tons was 
prodina'd. 'Pbo systematic planting of suitable 
trees is in i)rogr(‘ss, but tbero are only three 
factories for chemical y)ulp, and these, partly owing 
to the difficulty in procuring siiflicuk'ntly cheap wood 
or Esj^nrlo grass, provide only 0 Tu>-ninth of tho 
90,000 metric tons laaiuirc’d .•mnually. 33ie small 
export of paper from Italy is eonfined almo.st wholly 
to cigarette paper for tin* East .and to some fine 
paper for Soutli Airn'rica. .About 100 million lire 
is iiive‘'le<l in tlic Italian |)apcr industry, whicli 
possf'sses about 2.30 conliuuous papi'r maehiucs aud 
employs about 28,000 workers. 

dark Bark and ('arks.— Cork is produced in 
Sardinia (the best produet), Sicily and the 
Alaremma. Exports of crude bark in 1913 w<‘ro 
4611 metric loTis, and im|n)rts, 632 tons. 'Pin* im- 
ports of cut bark are about 600 tons. Pra.ctically 
no prepared bark is e.xported. 

Sugar. — This ijidustry la-gaii on Ji large scab* in 
1888, but the Italian market was almost completely 
closed by tlni action of tin* BrussePs Convention. 
Heavy taxation accounts for the Ingh price of sugar 
in iiiin? of peac(' (15 lire per kilo.) and possibly for 
the low consumption per head of ])opulation (5 kilo, 
a year in Italy, 40 in England, 20 in Germany, and 
17 in France). 

Statistics for 1913. 

Production of sugar boot- . . 2*7 million metric, tons. 

Capital of 25 largc.st factories 100 million lire. 
Workers in ,, ,, 15,500 

Pow’cr ,, ,, 25,000 h.p. 

Imports of rofiucd sugar 

(Bohemian) . . . . 7,000 metric tons. 

Exports of refinwl sugar .. 1,000 „ 
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In 1913 experiments were in hand on the cultiva- 
tion of better varieties of beet and on the utilisa- 
tion of the neglected by-products. 

An increased exportation during 1915 and the 
subsequent diminished production (76,000 tons for 
1917-18) brought about a sugar famine and in 1918 
the price rose to 3-55 lire a kilo (Is. 3d. per lb.). 

Glucose. — The annual production is about 6,600 
tons, chiefly by a Milan company. The imports 
and exports are insignificant. 

Wines, Etc. — The average yearly production of 
wine is 40 million hectolitres and the exports are 
about 13 million hectolitres. In the year 1913 
there were exported, 4263 metric tons of wine 
yeast, 8294 of crude tartar, 2846 of tartaric acid, 
348 of cream of tartar, and 356 of vinegar. 

The vinegar industry is little developed and the 
larger factories (in Tlologna) are of Austrian 
origin. 

Breu'ing. — In 1913, 652,000 hectolitres of beer 
\\as produced, partly by Italian and party by 
German undertakings. Imports were 86,000 
lu'ctolitres (including bottled beer), 90 per (‘ent. of 
which came from Germany and Austria. 

Alcohol and Spirits. — Tin? production in 1913 w'as 
372,584 hectolitres, of which 1 77,500 was from sugar 
and 130,000 from grain. The exports (chiefly to 
North and South America) are valued at 7 5 miilion 
lire and the imports at 1 23 million lire, including 
more? than 1 million lire for cognac. 

The following particulars relate to purely 
elieniieal and gas companies, and exclude those 
(hilling with metals, textiles, paper, glass, etc. 
At the end of 1915 there w'ere 102 companies 
])ossessing a combined capital of 286 7 million lire; 
debentures totalled 62-3 and n'sc'rves 751 million 
lire. Kighty-nine of the companies earned a total 
profit of 47 7 and 13 companies a loss of 3 5 million. 
(/. angew, Cheni. June 24, 1919). 

Phospliute Deposits in Morocco (French Zone). — The 
phosphak? mines at El lloroudj will probably be 
put to jjublic Unulor early next year. It is ex- 
pected that t}u‘ comession w ill call for 100,000,000 
francs ('apital. The Protwtorate will welcome 
llritish or any capital likely to work the deposits 
<»i. large scale. A French (?ompany is preparing 
to lender. Analyses of the deposits an<l geo- 
graphical and transport particulars may be ob- 
tained by Dritisli interests from tiu* Nt'ar East 
Section, Department of Overseas Trade, I, Queen 
Anne’s (iate Buildings, Westminster, S.W.I.- 
(Bd. of Troilc ./., Se ptemher 4, 1919.) 

Exports of Chemicals from Norway. — The following 
ligures taken from tlie Norwegian Official Statisti- 
cal Bulletin of December, 1918, show' the exnorts of 
(hcinicals (in kilo, of 2 2046 pounds) from Norway 
during 1918, in comi)arison with those for 1917 : — 


CliuiiiicuLs. 

1917. 

1918. 


Kilo. 

Kilo, 

Nitric achl . , 

. 1.021, 170 

836, two 

Oxalic acid 

334,089 

200,028 

Sulpha to of anuuonift 

60,000 

. - 

Nitrate of ainiiionla 

. 63,578,120 

49,587,063 

Hotilum nitrate 

. 22,711,200 

2,030,553 

Sodium nitrite 

3,536,090 

2,097.811 

Norwoglan saltpetre 

. .35.932,400 

. 53,026.250 

Cyanamldc . . 

2,312,910 

10,490 

Calcium earbldo 

. 40,000,630 

11,771,876 

Iodine 

1,180 

5.373 


Exports of matches were given as 5,011,918 kilo, 
in 1918, as compared with 4,044,680 kilo, in 1917; 
ferro8ili(?on, 29,449,710 kilo., against 16,861,278; 
and gunpowder and other explosives, 1.130 kilo., 
against 11,667.— (?/.,S, Com. Uep., Ang. 22, 1919.) 

Alnminiiim Food Containers. — The ust* of leaden 
containers for foodstuffs, drugs, and cosmetic pre- 
parations has been r(‘poated!y condemned as danger- 
ous or unhealthy by the Imperial Board of Health. 
The injurious consoqiienoes accompanying their use 
can be avoided by employing aluminium, which pos- 


sesses all the essential properties, viz., homogeneity, 
liability, and compressibility without fracture. A 
rochuro relating to such containers made of pure 
aluminium and detailing their dimensions and 
I cubical content is being circulated by the Fritz 
I Neumeyor A-G., Niirnherg 130, and is of particular 
! interest by reason of the original patterns described 
1 therein. — {Z. angew. Chem., Jxdg 18, 1919.) 

Dyestuffs Standards for China.— Practical dye-men 
and Hong-Kong importers of dyes report that the 
chief factor in the future of the sale of dyes in 
China is the standardisation of colour shades. One 
of the chief elements of the success of German dyes 
in this field was that certain shades popular among 
the Chinc.so could bo relied upon. The matter of 
colour is very important among the Chinese. Many 
of the colours have special significaiict* of a cere- 
monial sort as w^ell as being regarded as more or less 
lu(?ky or unlucky. There are large interests in 
China, especially in Amoy, Swatow, Chucliow, and 
various South China coast cities where imported 
shirtings and sheetings are dyed for sale to the 
Chinese. The basis of this entire business is the 
quality of colour in the cloths tlnis handled, which 
aepends on the uniformity of co™r and the quality 
of the dyes. — {Bd. of Trade J., Sept. 11, 1919.) 


REVIEWS. 

Explosives. By E. de Barry Barnett. In- 
dustrial Chemistry, edited hy Dr. S. Rtde.vl. 
Pp. xvi *f 241. (London : BailUere, Tindull and 
Cox, 1919.) Price 12.^. 6d. net. 

Those who are engaged in the manufacturo of 
explosives will find nothing new or striking in this 
hook, (‘ither in fact, observation, or theory; but it 
will bo of considerable value to everyone interested 
in technical chemistry who wishes to obtain general 
information as to the present position of the various 
branches of the explosives inaustry. 33ie book has 
been clearly and concisely written, but there is a 
marked inefficicney in punctuation, and several of 
the sentences might have been rewritten with ad- 
vantage. The author has compressed a large 
amount of reliable data into 2^13 pages, and the 
information has been brought up to date by in- 
cluding the official figures for the cost of producing 
various explosives during 1918. 

In the introductory historical section a useful 
I summary is given of some points in the Explosives 
I .4ct, the method of construction of danger build- 
' ings, and the means taken to ensure, as far as 
! possible, the safety of workpc'oplo. (lunpowder is 

■ dealt with in a short swtion. This country has 
' always had a justifiably high reputation for the 
I quality of its gunpowder, and it is not generally 
1 recognised that this has been due, in no amail 

■ degree, to the hereditary art of the gunpowder 
maker. 

j Nitroglvcorin, gumotloii and nitro-aroniatic 
compounds are treated on familiar lines. The 
: author makes no reference to tlie modifications 
I made during the war in cotton ci'llulose and the 
; methods of chemical purification. In dealing with 
nitro-rellulose waste acid, it is stated that ‘‘The 
re.sidual sulphuric acid still contains 2 — 3 per cient. 
of nitrous acid which cannot be removed by distil- 
lation, and it is den it rated by steam.” Such con- 
(litions are certainly cpiite exceptional, as tin' 
general experience is that the residual sulphuric 
acid contains only the merest trace of nitric and 
: nitrous acid, and bns not to he denitrated with 
{ steam before concentration. During the w\ar the 
Gnilinrd tower has been much more extensively 
used than is indicated by the author. The avail- 
able literature on military smokeless propellents is 
very extensive, and a good resume has luvn made 
of this work. 
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On pago 71 the author confers a knighthood on 
Alfred Nobel and then credits him with investiga- 
tions on cordite which were carried out by Sir 
Andrew Noble. In dealing with smokeless sporting 
powders the author is naturally handicapped by the 
tact that there is no published information on the 
methods of manufacture of some of the most promi- 
nent of the English sporting powders. Long experi- 
ence and investigation have led to the use of 
special types of nitro-cellulosc, spi'cial solvents and 
special methods of manufacture. For many years 
the methods of manufacturing gelatinous and 
granular blasting explosives have altered very 
little. The problems in this branch arc connected 
with decrease of velocity of detonation and the de- 
velopment of inertness afU*r prolonged storage, 
and the investigator has to deal with many intri- 
eato problems in the chemistry of colloids. 

Th(‘ author is hardly corri'ct in his statement that 
the Werner Pfleidcrer machine is usually preferred 
for ineorporating gelatinous blasting explosives, 
seeing that the McUoberts machine is almost 
universally employed in this country. 

A good selection has been made from the pub- 
lished literature on explosives for use in coal mines, 
and the experimental galleries at which they are 
tested. 

The author has correlat<'d many of the explosives 
on the British permitted list, and expressed his 
opinion as to the inHuence on the maximum charge 
of difference in composition, nature of wrapper and 
method of manufacture. 

The reviewer has been closely associated with the 
experimental work connected with several of the 
explosives on the permitted list. The longer his 
experience, the less is his inclination to form defi- 
nite opinions as to the relative influence of the 
many factors which are known to affect the test. 

Other sections deal with percussion caps, deto- 
nators and fuses, matches and pyrotechny, and the 
testing of explosives. 

In the concluding section the author endeavours 
to forecast the future developments in the explosive 
industry. 0. W. MacDonald. 



The principal theme erf volume is complete 
quantitative analysis, the general schemes for 
which are given largely in tabular form, whilst the 
behaviour of individual elements is considered in 
detail. The authors frankly invite discussion and 
criticism of the methods of separation and estima- 
tion recommended, but only very occasionally is one 
inclined to join issue. In the case, however, of the 
mineral thorianitc (p. Ill), its decomposition by 
fusion with bisulphato as recommended appears 
to be undesirable in vip^-u-stf' the fact that the 
mineral dt'composes^l ^' /^adily with boiling nitric 
acid, thus avoiding ■'the introduction of alkaline 
sulphates into the rare earth solution, and, at the 
samp time, effecting a separation from such 
miflerals ns zircon, quartz, rutile and much of the 
ilmenito. Greater stress might also be laid upon 
the disturbing influence titanium compounds 
upon the solubilities of those of tantalum and 
columbium — e.g., in the separation of 'tantalum as 
potassium fluo-tantalate, and as affecting the in- 
solubility of the oxides in water after fusion with 
hi.sulphato of potash. 

Numerous footnote n'fereiices are given to 
original papeis, and in place of the customary 
subject index wo have two — (n) an index to 
minerals, (h) index to separations. 

To the investigator who has not an extensive 
reference library at his di.sposal, the value of future 
editions of this book might be enhanced by the in- 
clusion of a few tables showing typical complete 
analyses of the more common rare earth minerals; 
ns it stands, however, the work should prove of 
value to all chemists who may be called upon to 
examine minerals and ores of tne rarer elements as 
it appears to be a distinct advance on anything 
previously published on the subject, cither in this 
country or abroad. 

Sydney J. Johnstone. 
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The Analysis of Minerals and Ores ok the Uaiikh 
Elements. By \V. R. Schof.lleu <nn/ A. R. 
Powell, Pp. x -f 239. {London: C. (irifliii 
and Cn.^ 1919.) Price 16/?. net. 

The exigencies of the war have led to a much 
wider recognition in this country of the many in- 
dustrial uses for the rarer elements and their 
compounds. Although several books have appeared j 
on the occurrence and utilisation of these sub- 
stances, in all these works the analytical examina- 
tion of their ores has either been ignored or dealt 
W’ith in a very brief manner. Text-books on 
anal 3 ^tical chcmi.stry also failed to meet the re(|uire- 
ments of the uuncral chemist called uj>on to analyse 
such material for the first time. The pro.sent volume 
is therefore particularly welcome, as it fills the gaj) 
in a very concise and yet. ade<iuate manner. 

The introductory chapter deals first with various 
manipulative details, and then considers briefly the ] 
mineralogical examination of the material, and in ; 
this connection the authors rightly emphasize the , 
need for a good knowledge of mineralogy to i 
chemists who are called upon to deal with economic | 
problems in regard to the treatment of ores of the I 
rarer elements. After giving numerous tables for ! 
the qualitative examination of the minerals the j 
quantitative analysis is discu.ssed. The elements 
thus considered arc lithium, rubidium, caesium, 
beryllium, radium, scandium, gallium, indium, | 
thallium, cerium and its allies, titanium, zir- ! 
cohium, thorium, germanium, vanadium, colum- , 
bium, tantalum, selenium, tellurium, molyodenum, ^ 
tangsten, uranium, rutheniw, rhodium, palla- i 
dium, osmium, iridium and {n^num. i 


\ Treatise on British Mineral Oil. (11/7// </ forc- 
word b\j Sir Bovkrton RfiDWooD). Edited hg 
J. A. CiiKKNE. Cuntritmtoni: E. H. Cunnino- 
HA.M-C1IAIO, W. R. OllMANDY, F. MoLLWO 
l*ERKiN, A. Camfhkij., A. K. Dunstan, and 
A . II. Skxrrook. l * p . 233. (I.ondon: ('. 
(Griffin and Co. 1919.) Price 21/?, 

Principles of Electric Spark Ignition in Internal 
C oMRCSTioN Engi.vkh. Bi/ J. D. Morgan. Pp. 
H8. (London: ('roshg, Lockirond and Eon. 
1920.) Price 8«. 6d. 

• IoCRNAL of the IlOYAI. AGRICULTURAL SOCIETY OF 

England. Vot. 79. Pp. 284 + xxxix. 
(London: John Murra}/. 1918.) Price 10a. 

The Conditions that Govern Stalenf.ss in Bread. 
Changes of Moistuhr and Solihjle Extract 
WITH Age. Investigations aNd Researches 
Made in the British Army Bakeries in 
France, 1917-1918. ]hj Capt. U. Whympeh. 
Ihprinted from “ The liriti.sh Baker.'' Pp. 
72. (London : Macluren and Ltd. 1919.) 

Notes of Ten Introductory Lkgturks on Organic 
Chemistry with Special Rekeuencr to Coal. 
BnUefinl. Bp. 32. (Lancashire and Cheshire 
Coal itesearvh Association. 1918.) Price 1a. 

Chemicalk and Allied Products Used in the 
United States. Prepared hy The Bureau op 
Foreign and Domestic Commerce, in collabora- 
tion with The American Chemical Society. 
Compiled by K. R. Pickrell. Miscellaneous 
Series — A!o. 82. Pp. 194. (Washington: 
Government Printing Office. 1919.) Prtce 25 
cents. 
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THE HISTORY OF “MUSTARD GAS.” 


AIITHUR G. GREEN. 

In the article by Sir William Pope in the 
“ Review for Sept»^mbcr 80 be complains some- 
what sarcastically thao .-nryn, ^^cess of “mustard 
gas” production devised’ by hinwolf and Mr. C. S. 
Gibson became known as the “ Levinstein process,” 
and later as tho “ American method,” and h(^s 
seriously perturbed by tho possibility that it may 
eventually be termed in Central Europe tho 
“ Gorman method.” 

Although r am the last to wish to depreciate 
the valuable services rendered to tho nation by 
the work of Sir William Pope and his collaborators, 
.yet the facts as hitherto presented leave an im- 
pression which, in the interest of hijjjiorical acenr- 
ac.v, cannot remain uncorrected. 

In the first place, it must bo pointed out that 
Guthrie, to whom the discovery of mustard gas is 
usually attributed,* actually obtained it in 1861 by 
the identical reaction, i.e., the combination of ethy- 
lene with sulphur monochlorido (.see J. Chem. Soc., 
18G1, 13, 134), which Sir William Poikj now ciainiis 
to be “ entirely novel ” and to have been discovered 
by Mr, C. S. Gibson and himself. It is true that 
Guthrie ascudbes to his product the composition of 
a disulphide (CaHJaClaSa, and regards it as dif- 
ieront from the product of reaction of cth.yleno 
with sulphur dichloride, but his description of 
the comj)ound as a pale yellow liiiuid of sp. gr. 1*340 
at 19° C., tho vapour of which attacks tho eyes 
powerfully and “ a drop placed on the tongue 
destroys the epidermis,” leaves no doubt but that 
he actually had in hand the same material as that 
manufactured by Levinstein, Ltd., and adopted as 
the British “ Mustard Gas.” It is still an open 
c'lostioii whetlier thi.s material, which has the 
empirical pmimsition (CaHJ^Cl^Sa, and tho forma- 
tioii of which is exx)rcssed by the equation : — 

2C,H,+S,C1,-(C,H,),C1,S, or -i 8 

is to be regarded as a “ pseudo-solution ” of sulphur 
in tho monosulphide (C,n^)jCljS, or whether it is 
not rather a loose chemical combination of the 
monosulphido with an atom of sulphur, such a 


*■ T}i« efurly liiHlory of this subject is somewhat involved. 
Pnor to Guthrio, the formation of a disiujreeaBly smellina 
fluid by the action of ethylene upon chloride of eulphur 
had boon obst^ved by Despretz (Ann. Chim. et Phys., 22 , 
428), though its .vesicant notion was not noted. Guthrie, 
in his papor in 1860 (Quoted by Sir William Pope) mcniiona 
the v^caijtyaction of the product formed by combination 
of ©thyicne wuth sulphur diohloride, but on the evidence 
Bie body the constitution 
c,ii 4 SCI,. Jn the same year, but bearing the date 
there appeared in Liebig’s Annalen (I860, 
113, 288) a paper by Niemann in which is described 
the reaction of ethylene upon “ brown ” chloride of 
®V,^hu^ (a mixture of sulphur monochloride and di- 
chlonde). Ihe following is a translation of this author’s 
account of the toxic action of his product : — “ The most 
characteristic property of this oil is also a very dangerous 
It cwnsisU in the yaot that the minutest trace which 
may accidentally come in contact with any portion of the 
BJun, though at first causing no pain, produces in the course 
1.^ reddening and on the following day a 
which euppura^ for a long time and is very 
P^r® i« tbjai^fore requieite in work- 
compound." This product, for which the 




union [of S with Sj being a form of combinatiorv 
not infrequently met with in orgfinic sulphur com- 
pounds. PerBonally, I incline to the latter hypo- 
! thesis. The facts are that although tho sulphur 
; may be removed by distillation, other means of 
! separation fail, and tho sulphur atom still remains 
; dissolved or combined even after tlio material has 
i been kept for many months, and this in spite of 
: the fact that tho ordinary forms of sulphur are 
■ nearly insoluble in the cold monosulphide. More- 
: over, if a further quantity of suipliiir l>e dis.soived 
in the “ disulphide ” at 100° C., this additional 
1 sulphur crystallises out again upon cooling the 
liquid, and in tho quantity added, whilst the flo- 
; called “ eolloidal ” or “atomic” sulphur still 
: reiiiaiiis dissolved. This “disulphide” mustard 
: gas, discovered by Guthrie, worked out technically 
! by the Kosearch DepartmenL of Tjevinstein, Ltd., 

I and first put into practical manufacture at the 
I Blackle.y Works, is the only forhi of mustard gas 
; which has proved capable of })roduction in large 
^ (juantitios in a comparatively simple plant and 
; without grave risks to the workers. After the 
initial prejudice had been overcome, this process 
was adopted by tho British and American Govern- 
: ments. Tho reason for this was the discovery that 
i the “ disulphide ” (or pseudo-solution of sulphur in 
I monosulphide) ha.s a physiological activity fully 
equal to a molecular quantity of the pure mono- 
Hulpliiile, whilst tho enormous technical difficulty 
' of handling separated sulphur is ontirel.v obviated 
: in this method of manufacture. Thus, with a well- 
, designed and properly ('onstructed plant there is 
. little more danger in protlucing “ Mustard Gas ” 

I in quantity than any other poisonous chemical. 

The process emplo.ycd was tho result of a careful 
I study of the conditions of reaction between ethylene 
i and sulphur monocldoride, more especially as 
regards the effect of temperature, reacting surface 
i between li(juid and gas, manner of presenting the 
reacting materials, dryness of the ethylene, etc. 

; When the correct conditions are observed, the pro- 
i duet is obtained in almost theoretical yield as a 
pale yellow liquid which deposits no sulphur and 
; requires no further treatment. To put these can- 
ditions into effect tho Levinstein “reactor” was 
devised, a form of apparatus ironically described 
Sir William Pope as “ a cast-iron pot rather deeper 
than tho ordinary lavatory basin.” As we are 
; unfortunately precluded on public grounds from 
publishing tho plans of this plant and thus enabling 
the reader to judge for himself, I can only sa.v 
that the engineering problems encountered in the 
design of the “ reactor ” were no slight one.a, and 
: the final apparatus evolved with its complicated 
system of cooling pipes, high-speed agitators, 
safety seals, g»iH inlet aaid outlet pipes, “fool- 
proof ” cocks, and other devices, was as far removed 
from Sir MT^illiarn Pope’s d<"Hcription as a modern 
: railway engine is from Jamo.s Watt’s tea-kettle. 

AVIiether the Levinstein process constituted or 
not a “ patentable novelty ” need not he discussed 
here. Contrary to Sir William Pope, I am strongly 
‘ of opinion that it did, but we never had the slight- 
est idea of patenting an invention upon which the 
life of tho nation at one period almost seemed to 
hang. On the contrary, throughout our work all 
‘ our information was given unreservedly both to 
i our own and to the allied governments. 

Returning now to Sir W’illiam Pope’s process, it 
; is necessary to point out that in contradistinction 
; to r)ur8 the separation of sulphur was here speciil- 
j rally aimed at in order to obtain as far as possible 
the niono/nilphide (CaH 4 )aCIj^, which alone was 
regarded as mustard gas. In the description of the 
process given to me by Sir William Pope himself 
1 in April, 1018, it was stated that tho reaction was 
I performed ftt a temperature of 60® C. (at which 
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temperature it may be noted in passing there is, 
when working in iron vessels, a large amount or 
■chlorination and consequent production of inactive 
by-products); only a moderate agitation was em- 
ployed, and no importance was attached to the 
use of dry ethylene. The sulphur, which was stated 
to crystallise out at the end of the process in 
approximately atomic proportion, was to be re- 
moved mechanically and, with or without previous 
washing with a solvent such as carbon tetra- 
chloride, was to he employed again for making 
sulphur monochloride. This process failed com- 
pletely in practical application owing to the ex- 
treme danger and dilHculty of removing the 
sulphur. 

Although we have always fully recognised the 
great assistance which wo received by being placed 
an courant with Sir Wiliia?n Pope’s experiments, 
yet the process finally evolved at our works was, 
as I have shown elsewhere, essentially different in 
principle from Sir William Pope’s process and 
cannot be described as a large scale application 
of the latter. It should, indeed, be more correctly 
regarded us a technical development of the original 
process of Guthrie. Groat as is the credit duo to 
Sir AVilliam Pope in directing attention to this 
reaction, it is an unfortunate fact that the only 
serious iiioditication made by him in Guthrie’s pro- 
cess, viz.j the attempted elimination of sulphur, 
was the very point which rendered the scheme 
technically impracticable. 

It must also bo remembered that Pope and Gibson | 
were not the sole workers in this field, for during 
the autumn of 1917 and the early months of 1918 
the action of ethylene upon both chlorides of sul- 
phur ivas being actively studied by several other 
chemists. From discussions with some of these at 
the University of Manchester wo received much 
helpful inspiration. 

That at this period Sir AVilliam Pope was far • 
from accepting our results as a technical realisation j 
of his Inboratery experiments is proved by the ; 
fact that it was a considerable time before our : 
statements were credited by him and by the | 
scientific advisors attached to the Government, i 
These gentlemen maintained that the separation i 
of. sulphur was an essential part of the process, I 
without which only an inactive disulphide would \ 
result. Our product, in fact, was not mustard gas j 
all. Even when wo had convinced Mr. Gibson j 
by a practical demonstration (which, unfortunately, 
jinvolved his detention in hospital for several weeks) 
of the correctness of our contention, Sir William 
Pope still remained sceptical for a time, and when 
we were pushing forward our preparations to com- j 
raence the manufacture in bulk, wo received from i 
the. respon.sible official of the Government Depart- 
ment concerned the following telegram (dated 
May 11, 1918): — 

Referring your letter 9fh you are labouring 
“ under misapprehension, as I certainly did not 
“ instruct you proceed manufacturing HS. ; 
“ Product which you propose making as de.scribed i 
“ in your letter is I think quite unsuitable. 

Take no further steps to manufacture H8. 

Wait my letter even date.” 

Thus, at this critical and urgent period when our 
soldiers were dying by thousands and the fate of 
the nation lay in the balance through our inability 
to reply to the Gorman mustard gas attacks, not 
only was no call made for the expert help of the 
dyestuff industry, but even when this help was 
freely offered it was brusquely declined by a 
Gaternment Department. Such treatment would 
deterred many firms from proceeding further, 
but knowing the great national need and the cer- 
ta^ failure of the method suggested by Sir William 
Fdiie, we continued to push on the erection 


of the plant at our own risk, and eventually, as 
everyone knows, the process was adopted os the 
standard method of manufacture by both the 
Dritish and American Governments. Sir William 
Pope says that “ of course ” our process was com- 
municated to the United States. This was not the 
view taken by the American Government, who, in 
officially recognising that our process was the best, 
expressed great appreciation of the fact that the 
details of our process and the plans of our plant 
were placed freely at their disposal without any 
question of royalty, the more so, they say, as “ we 
have not always had such success.” 

I a-ssert, without fear of contradiction, that had 
it not been for these investigations carried out at a 
dyestuff factory, the process of manufacturing 
mustard gas from sulphur monochloride would have 
remaintxl a technical failure, and even if the 
country had l>een able to produce mustard gas at 
all, it would only have been in small quantities 
and at the cost of heavy casualties. The work of 
many people contributed to the final success, and 
without the contributions oT others the efforts of 
Sir William Pope and Mr. Gibson must have re- 
mained unrecognised and unrewarded. 

To the thinking man who has followed the dc- 
velopmciii of poison-gas offen.sive during the past 
four years it must be obvious that we are only at 
the beginning of this form of warfare, and that 
the most serious menace to peace in the future may 
bo the secret development by an aggressive Power 
of the means of preparing and using highly toxic 
chemical compounds. Only by keeping our national 
laboratories in active order can we provide against 
this danger. 


GEOCHEMISTRY AND THE WAR.* 


P. G. H. BOSWELL. 


The borderland between chemistry and geology is 
a wide country but imix?rfectly explored. It seems 
tliat the stress of war was needed Ix'fere its little- 
known tracks could be re-trodden and extended. 
The co-operation of piomxws pushing forward from 
both sides the border has led to the clearing 
away of much of the undergroAvth of doubt, and to 
the contsefjiiont discovery of alternative routes and 
new paths to knowledge. Many of these essays into 
the unknown have been admittedly exploratory and 
opportuni.st ; otliers have re..siilte<f in the discovery 
of ways and ineams the value of which ensures 
their permanent retention. In either case the 
results liave justified the early work, and servo to 
emphasise the benefit accruing to the community 
from the co-operation of the chemist in the labo- 
ratory and the geologist in the field. 

The question as to the exact scope of the subject 
of geochemistry is ix>rhaps la debatable one. A 
well-known American autnority^ has expressed his 
view of the functions of the geochemist thus: — 
“To determine what changes fin the rocks con- 
stituting the earth’s crust] are possible, how and 
when they occur, to observe the phenomena which 
attend them, and to note their final resulte . . .” 
In the course of pleas made recently for the estab- 
lishment of a geochemical institute in this country, 
the connotation has been extended to include not 
only the chemical investigation which is required 
before such problems can be solved, but also 
chemical research dealing with and controlling the 
industrial uses to which rocks and miner^s may 


* Commanlcated by SoofcJon li (Ohomtotry) of the Brltkh Aeeod*- 
tton for the Advanoement of Sofenoe. 
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be put. As would be expected, the industrial 
application of our knowleage of geological raw 
materials has been the outcome of pure scientific 
rasearch. On the other hand, in the course of the 
solution of practical problems much information of 
real value to the man of “pure” science has 
accumulated, and in due time the results will 
become available. 


One outcome of these extended geochemical in- 
vestigations has been the replacement of certain 
rock and mineral substances, hitherto imported 
from abroad, by British materials — either precisely 
similar in character or as substitutes “just as 
good,” at times distinctly bettor, and at other 
times of the character of makeshifts. Not only 
shipping thus relieved, or, in the case of certain 
substances of enemy origin, deprivation overcome, 
but at the time of the great strain upon internal 
means of communication and transport it was 
found possible to indicate suitable sources of raw 
materials close to works requiring tliem. In this 
way carriage was reduced and coastal trade and 
railway transport diverted into less congested 
areas. 


Shortly after the outbreak of hostilities many 
Britiidi industries connected with the output of 
munitions or the maintonanc'e and increase of food 
supplies found themselves wholly or in part de- 
prived of Certain essential raw or “ semi-maniifac- 
tiired ” materials of mineral origin. As examples 
may bo mentioned the key inaustries of glass- 
making and steel manufacture (in particular, steel- 
founding), wliioli suffered from the shortage of 
IKitasli, glass-sands, moulding-sands, etc., besideis 
other clieiuical materials made from mineral pro- 
ducts. In connexion with fo<id supply, the lacK of 
nitrates, potash-salts, and phoisjihates liecame acute. 
Tlie chemists solved the nitrates difTicnltj by the 
fixation of atmospheric nitrogen. The investiga- 
tion by the geologists and mining engim>ens of home 
supplies of potash-bearing minerals, siicli as felspar, 
and tlie rerovery by the chemist, in ro-o|H»ration 
with the geologist, of potash from blast furna(*e 
lilies in Britain and cemcnt-kiln flue-s in America, 
temporarily overcame the difhculticis produced by 
the •ibsence of German salts. The coprolite-bearing 
deposits of the Cambridge greensand were, after 
some delay, opened up for the purpose of obtaining 
the contained phosphate of lime, and at tho date 
of the armistice were yielding helpful supplies. 

The impetus given to the working of home sup- 
plies of metallic minerals such as the ores of iron, 
copper, lead, zinc, tin and tungsten, and of vein- 
8ton<\s like barytes, fluorspar and quartz, are 
lainiliar to all. The treatment of the ores and the 
manufacture of “intermediate” products like 
ferro-tiingstcn demanded the co-operation of the 
metallurgical chemist. 


It would j^rhaps be impossible in a paper ol this 
Jength to give a list of all the mineral and rock 
substances, from antiinonitc, used for fulminate 
compositions, for percussion detonating, to zirconia, 
required for refractorv and alloy purposes, which 
have l^en indispensable for the successful prosecu- 
tion of the war. 


From a perusal of the publications is.sned durin 
Survey (Special Reporl 
on Mineral Resources),* the Ministry of Mnn 
tions , Departmont of Scientific and Industrii 
Research , and the Imperial Institute®, some coi 
obtained of the increased, if hi 


Manganfiso Ores. Voir 2, Uarytos a 
Vlnon^r Oeleatlno,’ etc. vJl 

^otash-fetepar, Phosphate of Lime, etc. Vol. 
” • Vol. 7, Jet, Oannel, Lignite, el 

Resowed fcivelopraent ^ Mlnei 


— Bnfl. Xi 

> pm, m. 


loit. 


lated, attention which has been paid to economic 
I geology at home. In the publications of certain 
! technological societies, such as the Faraday 
! Society, the Ceramic Society, the Society of Glass 
1 Technology, the Foundrymen’s Association, the 
! Institution of Mining and Metallurgy, and the 
I Society of Engineers, may be found even more 
• useful information regarding the treatment and 
I behaviour, as well as tho resources, of materials 
I like fireclay, ganister, zirconia, felspar, moulding- 
: sands, ghw-s-sands, etc. The manufacture of silica- 
! bricks, magnesite and dolomite-bricks, fir^lay- 
' bricks and blocks, glasshouse pots, gla.ss itself, 

! etc.,® and their behaviour in the furnace at high 
j temi>oratiires, provide interesting parallels with 
I tho phenomena shown by rocks wliicn suffer trans- 
, formation in or below' the earth’s crust. G. V. 

; Wilson has showm, for example, that the erosion of 
I a glasshouse i>ot by the molten glass contained in it 
■ is ivduccd appreciably by the formation in quantity 
; of the mineral sillimanite (AljOj.SiOj) in the sur- 
: face layers of the pot. It has also been discovered 
! that holes are originated wdiore small pellets of the 
^ impurity, iron pyrites, occur inmhe walls. Geo- 
chemical research has shown that the quality of 
' silica-bricks made by burning, at a temperature of 
over 1300° C., a ground-up mixture of ganis^r 
and other siliceous rocKs, with 1 per cent, of milk 
of lime as a Iwnd, may be appreciably improved by 
burning the bricks for a longer period at a liigher 
temperature than was previously the praciice. 
Greater inversion of the (juartz to other low' density 
' forms of silica occurring occasionally in rocks, and 
known as tridymite and cristobalite, was thus en- 
, sured, witli the consequence that less expansion of 
I tho brick subiscquently occurre<l when it was set in 
I the furnace. 


: For the successful laying down of specifications 

! for refractory materials for particular j)urposes, a 
' task w'hicli was undertaken wfore tlie war by the 
I Gas Engineers, and during the war by the Society 
i of Glass Technology and the Iron and Steel Insti- 
i tute, a large amount of geochemical research was, 
and is still, required. Cognate problems w'ere met 
w’ith in the prixluctiori! of laboratory porcelain, 

I hard paste, ete. In tlie Potteries, British felspar, 

I sand and flint were substituted for tho unobtain- 
! able foreign supplies. 

i The increased steel production (especially 
I “ basic ” steel), necessitated by the war, led to big 
I demands for basic linings for steel furnaces. In 
I consequence of the cutting off of supplies of Aus- 
; triaii and Greek magnesite tlie homo resources of 
I dolomite have been largely drawm upon, with note- 
I worthy success. A similar artificial impure product 
I ol dolomite, silica^ iron oxide, etc., has betm pre- 
pared in the American cement-kilns, and sold under 
I trade names such as cinderlag, magdalite, etc. 

I lor lining acid-open-hearth steel furnaces large 
! quantities of high-silica sands were formerly im- 
I jxirted from continental countries. These have now 
I been replaced by eminently suitable British sup- 
i plies from Ix^ighton Buzzard, Lynn, IFiittons Ambo 
: (Yorkis), and many other localities. The sand was 
I of necessity required to be higlily refractory to 
i beat and yet to contain sufficient impurities (like 
compounds of alumina, lime, magnesia, etc.) and to 
bo of such size of grain that it would just “ frit” 
and bind togetlior on the sides of tho bath when 
tho furnace bottom ivas being repaired. Sands of 
medium to coarse grade, containing 98 or ^ per 
cent, silica, with an almost entire absence of alkalis 
proved to bo most suitable.' * 

Very pure sands were also much in demand for 
the manufacture of the better-class types of glass- 
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war©. These too were formerly imjwrted from ^ 
France, Holland and Belgium. In order that as 
little of the “ decolorised ” as possible may he used, 
ail glass-making materials, particularly niw sub- 
stances like felspar and sand, shouhl be as fiao from 
iron as possible. Tlie isilica percentage of g(»d 
glass sands is usually 1)8 or 99, alkalis and alkaline : 
earths are not harmful, but ifon, estimated as . 
ferric oxide, sliould not, for lighting glass and 
pressed ware, exceed 0 08 per cent., and for optical 
glass 002 per c<'nt. TJu* ])resenco of alumina is an 
advantage in glasses where tonghriess and absence 
from devitrification are required.* 

But i)er)Ki)>s the nioist ditfieult, as well as the 
most jnteresLing, problems were those (roneerned 
with tlie nso of sands lor founding metals and 
alloys, j)artienlarly steel. Sands of very specnal 
character and behaviour were formerly imported 
from France and Belgium. The examination and 
analysis of thc'so sands led to the exploitation of 
many British supplies. A high-class steel-moulding 
sand should bo refractory to heat, and tberoforo 
inust contain a minimum (piantity of alkalis and 
alkaline earths and a maximum of silica. It must 
also “strip “ freely from the cawstings made in it, 
and therefore should contain .i moderate (|uaiitity 
of hydrated ferric oxide. It should pos.sess a good 
“ bond ” in order that it may stand up against 
the molten metal ; the bond is usually a mixture of 
clay-like and micaceous material, together with 
hydrated ferric oxide, and is colloidal in character. 
By virtue of the last constituent the sands are able 
to take up a good i)ror>ortion of water without 
becoming really wet, and after dehydration by the 
hot metal ])ourcd into the Jimuld can be readily 
hydrated again. 

New lines of inquiry are c)t)encd up by the con- 
sideration of the production synthetically of mould- 
ing sands from an admixture of a high-silica sand 
and small quantities of fireclay and colloidal 
hydroxides like those of aluminium, iron, or even 
cerium and zirconium, since the compounds of the 
two last-named elements would be required only in 
very small amounts. 

Further, it is found that the texture of moulding- 
sands is of considerable imjjortanc’c. The mechani- 
cal composition is characterised by the high propor- 
tion of coarse and medium sand grades (diameter 
of graiiu-i greater than 0 25 inm.), the low propor- 
tion, or absence of the fine sand and silt grades 
(0'25 mm. to 0 01 mm.), and the relatively high pro- 
portion of the clay grade (less than 001 mm.). 
Chemical analyse.s of these various grades, which 
have been separated by elutriation, yield results of 
much value in steel-founding practice. 

A danger exists that in eonse(]uencc of the <d)oap- 
ness of foreign supplies of raw mineral materials, 
and of the lowness of the through freight rates 
from adjacent continental countries, it may be im- 
possible to continue to work British supplies 
of these materially. It was the energetic exploita- 
tion of these mineral resources, so essential for key 
industries, which saved the .situation time after 
time during the war. A renewal of dependance 
upon foi-eign resources is not only grosjsly unfair 
to those who have laid down plant and sunk their 
capital in British mineral enterprises during the 
last four years, but is a source of grave national 
danger, inasmuch as it places the country in pre- 
cisely the same position as that which arose during 
the earlv months of the war. 

If it is not r> 08 sible to impose restrictions on the 
importation of certain foreign raw materials, re- 
couree must bo had to the revision of railway 
freights and the rapid development of internal 
water transport. 


. (*) A Ifomolr on Dritish Resources of Sands and Bo<ik8 used m 
OlfaNhQttklOig. Published at the Jnstnictloii^ the oi 

JInoltionai Xemdon : liOpgmaiu, Green and Shd edttion. 


THE 

BRITISH EXPLOSIVES INDUSTRY 
AND THE WAR. 

The information contained in this article has been 
compiled from authoritative sources and with the 
object of showing the development of the explosives 
industry during the war in so far ^as chemistry 
played a direct part in it. The material dealt w’ith 
has* been restricted solely to explosives ; and, in conse- 
quence, reference to gas manufacture and similar 
industries allied to the work of the Ejcplosives 
Department of the Ministry of Munitions has been 
omitted. The subject has been divided into the 
following sections: — 1. The position of the explo- 
sives industry in regard to chemistry immediately 
prior to the outbreak of w^ar. 2. The development 
of the industry in regard to chemistry during .ne 
war, chemistry being used in its broader sense to 
cover academic work, research work, and manufac- 
turing work, Kach of these has been treated 
ronglilv according to the following sub-divisions:-— 

(a) - Nature and quantity of the explosives made 
in this country for military, naval, and commercial 
pnrposcis. 

(b) Raw materials used. ^ 

(o) Processes follow^ed. 

(d) Quality of the products, with their cost ot 
production, introducing ]>rocess control, efficiency, 
and costing. 

(1) Pre-War Position ok E.xplosiveb Industry. 

(a) The publications of llie War Office and of the 
Admiralty give in detail the explosives made and 
the iise-i for w’hich they are required. High explo- 
.sivos for bursting charges ot sliells, for mines, 
grenades, bombs, etc., (“ousisted chiefly of picric 
acid or I’NT. These two explosives were manu- 
factured in quantities not greater than fifty tons 
j)or week. The Government had not adopted to any 
extent the use of TNT as its shell charge, and that 
which was made was purified by recrystallisation. 
The propellant in use by the British Government 
was corente, consisting of 30 j>er («nt. nitroglycerin 
and 65 per cent, of nitrocotton, gelatinised with 
acetone and stabilised with mineral jelly. The pro- 
duction .of this explo.sive throughout the country 
did not exceed 50—100 tons per week, including 
that made for cannon and for rifle ammunition. 
The manufacture of mines, fuses, detonators, 
primers, etc., covered the manufacture of small 
(|uantities of guncotton, gnnpow^ders, mercury ful- 
minate, tetryi, cte., although this last substance 
was not used to any extent. Commercial explo- 
sives made in this country probably amounted to 
some 300 tons \yer week, and included standard 
gelatin explosives, permitted explosives for coal- 
mining, with dynamite and various blasting pow- 
ders. In addition to these trade explosives a variety 
of .sporting powders was made by the various ex- 
plosives companies. 

For the production of tlie quantities required by 
the Government a certain proportion was made at 
the Government factories, Waltham Abl^ey and 
Woolwich Arsenal. With these tw^o exceptions the 
wliole of the industry indicated above W'as in the 
hands of private companies, and a very largo pro- 
portion of the production was cxjiorted. 

(b) The raw materials required and used by the 
explosives industry consisted mainly of sodium 
nitrate and iron pyrites for acids manufacture, 
together with phenol for picric acid, toluol for TNT, 
cotton cellulose for nitrocottons, glycerin for nitro- 

I glyoerin, mineral jelly and acetone with nitrocotton 
1 and nitroglycerin for cordite, charcoal with potaa* 
I sinm titrate and sulphurfor gnnpoilrders> dimethyl* 
I aniline for tetryli etc. these ooTered the chief tew 
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materials used in making explosives for ammuni- 
tion. For oommeroial explosives a variety of raw | 
materials was iised in adaition to those for nitro- j 
glycerin and nitroootton, which included generally i 
IHitassium nitrate and perchlorate, ammonium ! 
nitrate, woodmeal, potassium chloride, ammonium I 
oxalate, barium nitrate, etc. In the majoritv of ' 
these casea the raw materials were purchased by ; 
explosives manufacturers and did not form part of 
the industry. One intermediate industry which was : 
undertaken by explosives manufacturers was, of ^ 
course, the production of acids, oleum, sulphuric I 
and nitric, and mention is made of this as (luring 1 
the war the acids industry as a whole was largely | 
concerned with the production of cxplosivee. j 

(c) It is necessary to preface remarks upon pro- 
ces.scs by drawing attention to the dangers of niami- 1 
facture and the numerous safety precautions which | 
had to be taken, and which caused the explosives ; 
industry to become a siiecial section of the chemical ; 
industry. With regard to tlie processes, picric acid j 
was prepared entirely from phenol, and TNT was 
prepared in three stages through mononitrotoluol 
and dinitrotoluol, the crude trinitrated product 
being purified by recrystallisation from benzol. 
Methods of manufacture of nitroglycerin and nitro- 
cottons did not undergo any essential dianges 
during the war, and are already well known from 
literature. In the manufacture of cordite the ace- 
tone uisod as a solvent was only recovered, either by 
water or sodium bisulphite, to the extent of not 
more than 20 jicr cent, of tno quantity used. The 
manufacture of explosives for fuses, detonators, 
primers, etc., for sporting powders and for bla.sting 
explosives was in the majority of cai>?cs w’ell estab- 
lished and well known. 

(d) Apart from the control exercised by manu- 
facturers themselves, supplies to the Government 
were made according to a 8|x?cification and govern- 
mental iiispt^’tion. In specifications for the finished 
product were included al^o specifications for the 
raw materials and for semi-manufactures. The 
manufacture of all explosives was subject to the 
licence of the Kxjjlosivos Department of the Homo 
Office. The i)roce.sses of manufacture were carefully 
su|>ervisod by chemist? to ensure the necessary 
q lality and properties of tlio finished materials, 
aini also to ensure as far as ^xxssiblo the safety of 
the operations, Except }K)seibly in individual cases 
little attention was paid to tho'cost of manufacture 
by the chemists, and generally it may be'snid that 
no organised scientific study of this important item 
of manufacture fell to the lot of the chemists in 
control of oper.alions in factories. In the exploeives 
industry— leaving out acids manufacture — by- 
products or waste pixHlucts Avero negligible items. 

Generally, explosives manufacture in this country 
from the point of view of chemistry was in a .some- 
what crystalliiscd state, and the chief Avork of the 
chemists lay in :-S^ A careful study of the factors 
influencing the quality and stability of all the ex- 
plosives made. This w as undertaken by the Govern- 
ment, bv the Research Department at Woohvich, 
and in the public interest by the Explosives Depart- 
ment of the Home Office. Manufacturers had also, 
of course, equally to study the problem. 2. 
Rcsearcdi work consisted mainly of the study of the 
theory of explosives, the relatively slow ^evelo})- 
ment in the establishment of neAv products to meet 
demands, and to some extent research on methods 
of manufacture, examination of patents, etc. 
Technology had ^mparatively little controlling 
voice in the explosives indu.stix although the latter 
from its nature necessitated the omploymeiit of con- 
fliderable numbers of qualified chemists. 

(2) DfiVBrx)PMKNT DuniNo i-H* War. 

With the outbreak of war it was obvious that con* 
fiiaeraby inoreaaea supplies of explosives would be 
required, eRhou|di the atsu>uiit of the iuereiUM was 


not at once known. The country’s chemical in* 
dustry was badly equipped for the large increase 
necessary, especially in supplying some of the essen* 
tial raw materials which formerly came from Ger- 
many, or which were imported from other sources. 
Production consequently was the paramount factor, 
and initially all attention, was directed to obtaining 
the greatest output possible under the new condi- 
tions. lOxplosivcs, the properties, uses and methods 
of manufacture of which were already known, had 
to bo UH('d. The question of output became a ques- 
tion for the chemists themselves to study, so that 
the utmost capacities of their plants, with possible 
alterations in the methods of manufacture to in- 
crease production, were utilised. The control of 
supplies for military purposes was retained under 
Lord Moulton at the War Office until the new 
Ministry of Munitions Avas formed, when a 
separate Department of Explosives Supply w'as in- 
stituted. Meanwhile the decision to erect, amongst 
othors, National Explosi\'es Producing Factories, 
was taken. The hack of the necessary accurate 
technical knoAvledge and data and technically 
trained men then became apparent. 

(a) An output of picric acid^was provided for 
during the war of approximatSy 1000 tons per 
Aveek. TNT w^as eventually adopted by the Govern- 
ment, and its output was provided for in similar 
proportions, of which some 500 tons per Aveek undor- 
Avent purifi(?ation by rccrystallisation. The capacity 
for propellant manufacture in this country was 
ev'ciitually increased to some 2500 tons per week. 
The subsidiary manufactures, explosives for mines, 
fusqs, detonators, primers, etc., were increased pro- 
portionately. 

In vioAv of the magnitude of these extensions, 
various causes — for example, raw materials short- 
age — curtailed the production of commercial ex- 
l)losives for blasting and sporting i)urpose8. The 
latter manufacture was stopped, but although 
(export of blasting explosives Avas also stopped, ex- 
cept to our colonies, it Avas essential that produc- 
tion of a limited quantity for coal mining and other 
purposes necessary to the war should bo main- 
tained. ^Modifications in the composition of the 
explosives made Avere necessary, of which the chief 
AAT^ro the substitution of potassium nitrate by 
sodium nitrate, iiiA^olving special precautions of 
manufacture owing to the hygroscopicity of the 
latter, the rcAduction in the use of nitroglycerin to 
conserve glycerol supplies, the adoption of neAv 
safety ingredients owing to the stoppage of supply 
of potassium chloride, ammonium oxalate, etc. 

The capacity of production, as finally obtained 
throughout the country, was divided betAveen (1) 
Government factories operated directly by the 
Govornmeiit ; (2) Government factories operated by 
private explosives firms, as agents for the Govern- 
ment; (5) private manufac^ture (.‘onsiderably assisted 
in capital by the Government. 

After a period the output from the capacity pro- 
vided had reached such dimensions that it was pos- 
sible to devote a portion of the time otherwise 
given to questions of output to methods of manu- 
facture and costs of production, and at the same 
time the importation of finished explosives from the 
United States Avaa much curtailed. 

(ft) The supply of the raw materials required the 
closest attention from the outset, and called for in- 
creasingly greater attention as the Avnr wont on, 
OAving to shipping difficulties. This necessitated 
the control, by those responsible for the supply of 
explosives, of other industries l>esido8 the explosives 
industry, and necessitated the development to the 
utmost extent of the sources of supply in this 
country and the development of new sources and 
processes of manufacture. 

The raw material for nitric acid continued to bo 
sodium nitrate, although during the latter stages 
of the war the atmospheric nitrogen processes were 
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receiving veiy close attention. The sulphuric acid 
industry used, in addition to pyrites, both sulphur 
and zino blende as its raw materials. For picric 
acid manufacture some 400 tons of phenol were 
required, of which two factories successfully con- 
tributed to it from phenol synthesised from benzene, 
employing different methods Benzene was also em- 
ployed directly for picric acid manufacture by way 
of dinitrophcnol from dinitrochlorbenzciio. A fur- 
ther demand by the explosives industry on the coal 
distillation industry was in the requirements of 
toluol, which amounted to some 500 to 600 tons per 
we§k, and in the demand for ammonia for ammo- 
nium nitrate. An additional source of supply of 
toluol was developed by the Asiatic Petroleum Com- 
pany from Borneo spirit. 

The adoption of amatol as the standard charge 
for high explosive shells required the production 
of some 3000 tons of ammonium nitrate per week. 
This product was manufactured by three processes — 

(1) From sodium nitrate and calcium chloride, 

giving calcium nitrate, which was then made to j 
react with ammonium sulphate; I 

(2) By the ammonia soda process; I 

(3) Directly from ammonium sulphate and ; 

soaium nitrate. ! 

The development of propellant manufacture j 
necessitated the provision of the following quanti- I 
ties of raw materials ; — | 

liefined {jlycerln, — Tn the extent of about 400 j 
tons per week, for which the greatest possible pro- ; 
duction was obtained from the soap and fat split- j 
ting industries of this country, by improving exist- | 
ing processes to give better yields. 

Cotton Cellulose. — To the extent of some 8/900 
tons per week, involving the purification, the whole 
of which was carried out in this country, of some 
1,300 tons per week of raw materials. With the 
introduction of R.D.B. cordite, Admiralty cordite, 
and nitrocellulose powder, this bulk production had 
to be divided into 500/600 tons of improved cotton 
cellulose for land service cordite, 160 tons per week 
of sliver (a specially selected and treated raw 
material), and towards the end of the war up to 
100 tons per week of special cotton prepared from 
linters for nitrocellulose powder. 

Acetone. — To the extent of 100/150 tons per 
week, the bulk of which was imported. Processes 
were, however, worked out and in operation at two 
factories for producing acetone by the bacterio- 
logical fermentation of maize meal. This process j 
produced only relatively small quantities of acetone : 
with butyl alcohol as a by-product, the uses found I 
for which included the conversion to butyl acetate : 
as a spirit for military cooking purposes, etc. The i 
conversion of butyl alcohol to methyl ethyl ketone : 
was also worked out and the process adopted in , 
Canada, permission having been obtained to use ' 
this solvent as a substitute for afetone. 

A small proportion of the acetone was also pro- 
duced from acetate of lime when this was not re- ; 
quired for the production of acetic acid. Acetate i 
of lime was obtained from v.ood distillation, an in- I 
dustry which was considerably developed by the ; 
Government during the war. ! 

Alcohol. — R.D.B. cordite and nitrocellulose ‘ 

powder necessitated the supply of some 800/1000 i 
tons per week of alcohol, the whole of which came ' 
from distilleries, and of which 40 per cent, was con- 
verted into ether by plants erected during the war i 
in this country. 1 

Ammonium perchlorate w’as ahso required for i 

certain products, and the manufacture of this was i 
developed at one of the Government factories to the | 
extent of 50 tons per week by electrolytic method 
from sfjdium chloride, and by another factory in 
Flint, following a slightly different method. 

The necessary substitution of potassium nitrate 
By sodium nitrate has been referred to above. 

(c) New processes for new products, and changes 


in processes either necessitated by circumstances 
or for improvement, are instanced generally by the 
more important examples given below. 

In the nitration of phenol for picric acid pro- 
cesses were finally operated by which w’eak nitric 
acid and mixed acids were used instead of strong 
nitric acid, as originally employed. The process 
I starting from benzol, involving the separate manu- 
i facture of dinitrophcnol from dinitrochlorbenzol 
j has already been mentioned. 

I The three stage process for the manufacture of 
I TNT, using oleum in the final nitration stage, was 
i replaced by the tw'o-stage process, using mixed acid, 

I and the proper treatment of the w'aste acids was 
i thoroughly established. By this change the con- 
I sumption of acids was considerably reduced, 
although the production of TNT in the Unitea 
States was carried out by the three-stage process 
I in which the consumption of acids was even less 
than that obtaining finally in this country. Men- 
tion must also bo made of the continuous process of 
manufacture of TNT from mononitrotoluol, which 
was followed finally on a large scale by one factory. 
The purification of TNT was originally carried out 
by recrystallisation from benzol. The necessity for 
continuing this purification, which during the war 
resulted in three large explosions, was carefully 
investigated. The quantity of purified TNT re- 
quired was obtained by hot or cold washing the 
crude TNT with methylated spirit, depending on 
the form in which the crude product was received 
for purification. In addition to this change, a 
method was finally worked out, although not put 
into operation, by which washing could bo effected 
by hot water in a centrifugal machine. 

The charges for shells, bombs, grenades, smoke 
and incendiary powders, etc., underwent consider- 
able changes, the most important of which was the 
replacement of picric acid, the cost of manufacture 
of which w'as some £200 per ton, by, first, TNT 
alone, and later by TNT mixed with ammonium 
nitrate. The composition of these latter mixtures 
changed from 60 parts TNT with 40 parts ammo- 
j niiim nitrate to 20 parts TNT with 80 parts am- 
i monium nitrate. The last composition permitted 
‘ of relatively simple manufacture and control, and 
I the cost of TNT and ammonium nitrate in the 
j 20/80 amatol worked out at £60 — £65 per ton. This 
explosive was adopted in America as the standard 
for the U.S. high explosive shells. 

Propellants in this country, the production of 
which actually reached some 2,000 tons per w’eek, 
underwent considerable changes. The shortage of 
supply of acetone whi(;h was used for standard pre- 
war cordite, necessitated from 70 — 80 per cent, of 
the total production being made with ether-alcohol 
as solvent. This change required the use of a 
different notrocotton and a new composition. The 
product in.'iy be regarded as a new powder involving 
the complete re-study of the processes of manufac- 
ture. A largo number of practical difficulties w'as 
successfully overcome. Apart from the improve- 
ments resulting from experience in manufacture, a 
study of tho factors affecting the ultimate consump- 
tion of tho solvents, acetone, ether, and alcohol, 
became urgently necessary. This study requirerl 
considerable research on cellulose and the effect of 
its properties on solvent consumption and on new 
methods of recovery. As a result, approximately 
,35 — 40 per cent, of the acetone w^asted in the early 
days of the war was recovered. In the manu- 
facture of R.D.B. cordite the attention given to 
the question of solvent consumption had resulted, 
in tho.se factories in which the necessary plant had 
been completely installed, in a recovery of 35—40 
per cent, of the ether and 65 per cent, of the alcohol 
used. By the method of recovery finally ado|>ted 
the vapours given off during the drying operations 
were absorbed in cresol, the demand for which, of 
course^ had also to be met. 


rtL XJKWH,, Ko. 19.] 


wemw. 


360 R 


In addition to the manufacture of this type of 
cordite a factory was erected, and was in operation 
during the latter months of the war, although it 
had not reached its nominal output, for the manu- 
facture of nitrocellulose powder, the standard 
powder of the United States. 

Fuses, detonators, primers, etc., mainly under- 
went the development required by the considerable 
use during the war of the high-explosive shell. This 
necessitated the careful study of and research on 
the methods of initiation and detonation, either by 
percussion or time fuses, or both. The chief deve- 
lopment was the combination of the pre-war de- 
tonating agent, fulminate of mercury, with tetryl 
as primer. Otherwise, in this section of the in- 
dustry, little development has to bo recorded in the 
raw materials used and in the processes followed. 
A considerable amount of research was, of course, 
necessary on the properties of the explosives them- 
selves, their sensitiveness, means of initiation, the 
reason for faulty initiation or detonation, e.g., pre- 
matures; effects of e.xplosion by measurements of 
power and velocity of detonation, etc. 

(d) The huge cost of the explosives during the 
war and the necessity for conservation of the raw 
materials from all points of view involved the 
closest study of efhciency both by the Government 
private manufacturers — using the term 
eihciency in its broadest sense. As a result of the 
(closest attention to all details— work which fell very 
considerably to the chemists in the explosives in- 
dustry the costs of manufacture were very sub- 
stantially reduced. The extent of this has been 
indicated by certain figures given above. The de- 
tails of the effect of the application of efficiency to 
the explosives industry are already included in 
publications issued by the Department of Ex- 
plosives Supply. Kefcrence is also made to the 
special roses rchcH and the application of the results 
as regards the safety of manufacture and stability 
of the explosives. All accidents, however small, 
were investigated by a special committee of the 
Ministry of Munitions, and steps were taken to 
educate those engaged in the manufacture of ex- 
plosives for the first time during the war to the 
att-eridant dangers. Instances of the results of the 
work done are: — 

(1) The inclusion of TNT as a recognised ex- 
plosive under tlie Explosives Act, without to any 
serious extent affecting production. This was only 
done after exhaustive research on the properties 
of TNT and the impurities contained in it, 

(2) The study of solvent vapour explosions in the 
nianiifacture of propellant powders, from whic’Ii 
results of scientific interest and practical value to 
other industries besides the explosives industry 
were obtained. 

The high standard of stability insisted on by the 
Government before the war was to a very large ex- 
tent maintained throughout the war period, and 
although no direct improvements were made in old- 
established m,amifacture8, researches conducted in 
this section of the work led to the use of the 
highest quality raw materials, and purification pro- 
cesses, by which the stability of the products was 
ensured to the greatest possible extent. 

On the signing of the armistice explosives manu- 
Gicture lor war purposes was immediately stopped. 
Picric ncid. TNT, propellants, tetryl, ‘and in a 
large number of cases the industries supplying the 
completely ceased manufacture 
within a few weeks. With regard to commercial 
explosives efforts are now being made to regain the 
position hold before the war. The stoppage of 
manuUcture released considerable nuniWs of 
trained chemists for geReral industrial purposes. 

The above remarks give a broad indication of the 
result which the work of (^emistnr m all its 
oranches achieved in the explosives in^stry during 


the war. These results show that the spirit of initia- 
tive and the research work done by chemists in 
this country are at least equal to those of other 
countries; they demonstrate the value of the 
I organised application of chemical technology to 
j production; and they should assist manufacturers 
I and consumers, as well as chemists themselves, to 
realise the material advantages to he obtained. 


THE MANUFACTURE OF 
SULPHURIC ACID BY THE GRILLO 
PROCESS. 

RAYMOND CTJRTI8. 

Since the Ministry of Munitions erected Grille 
, plants to produce the necessary sulphur trioxide for 
: explosives manufacture, referent^ to this typo of 
j plant is frequently made in tho,sctntific literature, 
i wut no short account summarising the main 
I features of the Grille— particularly of the Govern- 
ment or Quinan type— its efficiency and production 
: costs, has yet appeared ; it is hoped that the follow- 
j ing brief notes will help to meet this want. 

' Grille oleum plant was but 

j little known in this country, although it was gencr- 
i ally regarded in the States as the most efficient of 
i tfio contact plants. The first of the Government 
^ a/* 2- plants— designed under the direction of 
I Mr. K. Ji. Guinan— was ready for production in the 
I summer of 1916, and altogether 25 such units (each 
capable of an output of 25—30 tons sulphur trioxide 
per day) were erected by the Department of 
Explosives Supply. 

All contact plants are concerncil with the same 
problems, namely, the production of sulphur 
dioxide, the purification of the burner gases, the 
conversion of the dioxide into the trioxide, and the 
absorption of the last named. The only essential 
difference between any of the contact systems is the 
metli(^ and apparatus used for converting the 
dioxide to the trioxide. In the Grillo plant the 
catalyst is platinum on granules of calcined 
magnesium sulphate. 

All the Government Grillo plants consumed 
sulphur during the war, and had the ordinary type 
ot liand-ftHl tray humor ; but of course any type 
of burner for any of the sulphur ores can be used. 
Ihus at Avoiimouth the Delplaco burner for zinc 
blende i.s being connected up. 

In the purification of the burner gases the follow- 
ing system is employed: — 

(a) Cooling the burner gases to atmospheric 
temperature in lead coolers ; 

{h) next, filtering the gases through 24 feet of 
grades! coke at a velocity of about 1) 2 feet per 
second ; 

(c) passing the gases through three sulphuric acid 
drying towers; 

id) and a final filtering through 16 feet of graded 
coke. 

For the conversion of dioxide io trioxide the 
gases entering the platinum converter require to be 
at a tomperatiiro of 350° C. or thoreaboiits, and in 
the Grillo plant the necessary heating of the burner 
gases after purification is done by heat exchange — 
from the gases leaving the converter and from the 
Jiot burner ga.ses. No fuel need he consumed for pre- 
heating. For an output of 25 tons of sulphur 
trioxide per day, the gases are passed in parallel 
through two converters each containing 10,000 lb, 
of mass with 03% of platinum. The mass in each 
converter is equally distributed on four trays, and 
control of each layer (say. 
880^ 470^, mo, UQO C, on lihe Int, Ld, 3rd 





atid 4th layers respectively) allows of a 96—97% 
conversion. 

Okie great advantage of this* type of converter is 
the relative ease with which the mass can be pre- 
pared (calcined magnesium sulphate sprayed with 
a solution of platinum chloride). The converters are 
packed without difficult}”, and it is said that the 
mass is easily regenerated or a good recovery of 
platinum obtained should this at any time be 
necessary. 

With correct temperature control the “ life ” of 
one of these convertors is entirely dependent on the 
efficiency of the purification system. In the Govern- 
ment Grillo plants the gases entering the converter 
contained less than ()V2X of impurity (water, and 
inert dust), and arsenic was of course absent. 
Except in one or two of the early units, which were 
very much overloaded, there is at present no indica- 
tion that any of the mass has deteriorated, hut in a 
privately owned plant where the purification system 
was quite inadequate for pyrites the mass has been 
renewed several times. 

For absorbing the trioxide, quartz-packed towers 
are used — two parallel sots of three towers being 
used for 25 tons of trioxido per day. Practically 
perfect absorption can be obtained, and the system 
18 ideal for 25% oleum or 98—99% acid; for 65% 
oleum modifications would have to bo introduced. 

The accompanying diagram shows the layout of 
the Government plants — tivo iinits being disposed 
symmetrically about a centre line All. The objec- 
tions to such an arrangement as this are (1) the 
difficulty of control, (2) the large amount of 
freezable acid in the purification system which is 
unprotected from the effects of cold weather: 


A 



I 
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In the Mannheim and Tentelew plants th© whole 
unit is under one roof, and there is of course no 
reason why this should not be done in the case of 


! th® Grillo plant. Th® arrangement shown, howerer, 
j tends to the greater cleanliness of the plant. 

I Efficiency of th^ Grillo plant. 

Exhaustive tests on the efficiency of these plants 
' (i.e., the percentage recovery of sulphur in the form 
of acid from the sulphur consumed) were made at 
’ each of the Government factories. The following 
figures are typical; — 

Overall efficiency 94*5% 

Recovered in absorption system ... 91*5% 

Recovered in purification system 
(from trioxiae produced in the 
burners) 3*0% 

A careful analysis was raado of the losses and the 
following figures are again typical; — 

Unconverted SO, 4.2% (of total sulphur charged 

to plant) 

Unabsorbed SO 3 and 0*6% 

acid spray 

Dissolved SO, in 0*3% 

drying acid. 

Gas leakages and 0-4% 

losses, etc. — 

Total loss 5-5 

Cost of production. 

At the present time no reliable figures for capital 
outlay for the erection of a Grillo plant could be 
given, but two years ago it was computed that a 
unit to produce 25 tons trioxide per day would cost 
dU55,0(X) (a chamber plant of similar capacity cost- 
ing £70, (XK)), and tliis is the figure taken in the 
following estimate of the cost of production of 1 ton 
trioxidc* ; — 

• 8. d. 

Amortisation 12 6 

Labour 6 9 

Power and water 3 6 

Maintenance 1 0 

Kents, taxes, etc 6 3 

Total £1 10 0 

So that according to these figures the cost of 1 ton 
of trioxido w'oiild he the cost of the raw material 
plus £1-5. If the estimate Ixs compared with the 
actual costs in any of the English factories it will 
be found that it is very considerably less than those 
obLainccl. In Part II. of “ CoLst Analysis in 
Chemical Manufacture” (J., 1918, 225 r), the 
service charges per ton of trioxide for the Gretna 
Grillo plant are given as £2-412 (Jan. — June, 
1918), and this figure does not include any charge 
for depreciation. Although these service charges 
were slightly improved upon at the Avonmouth 
factory (see chart opposite p. 226 ii), this figure 
may be considered as representing English practice 
during the war. The accompanying diagram will 
; enable a comparison to be made at a glance between 
the e.stimateu and the Gretna costs. 

The question naturally arises as to whether the 
English cost is to be considered abnormally high or 
' whether the estimate is much too optimistic. The 
difference between the two is very largely explained 
by (1) th© high “ general ” charges in Government 
: factories, (2) higher labour costs, and (3) higher 
maintenance costs. In privately managea factories 
the first item could be decreased very considerably; 

' w'ith regard to labour, the oxperionce at Avon- 
; mouth showed that the previous Grille practice in 
' this respect had been too expensive, and that with 
careful training of unskilled labour the estimated 
cost (£0’,^37 per ton trioxide) ia not unreasonable. 

, The actual figure at Avonmouth was £0*660, but 

j * Taken from ** Ko^ on Snlpburlo Add Manufacture " Isaucd 
by Bepartmeoi of ^tirloalvee Supply, m 
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he plant was really staffed for an output of twice 
hat actiially obtained, so that this figure should be < 
approximately halved to get a true labour cost. 

The question of maintenance charges has been a ' 
very “ thorny ” one. A glance at 'the chart pre- 
viously referred to will show that the Avonmouth 



A. Amortisaf ion; L, Labour; P. Power, water, fuel; ; 
M, Muintenanco; R. Rent, taxes, etc.; G. ‘General’ 
charges ; ' 

factory was the only one where the figure ap- ' 
proxiinates to that of the estimate (L()'138 as ; 
against £0 05). The latter was based on the cost 
for a South African plant which had been running 
for a considerable number of years, and, on the 
Taco of it, there seems no reason why the upkeep of 
V British plant should bo higher than that of a 
South African plant. It is mentioned in the Report 
on Cost Analysis (this J., 1919, 225 k) that the 
maintenance charges on the Government plants 
have sliown a downward tendency. Undoubtedly 
this is partly duo to the greater experience of the 
fitaffs, but also — and mainly — to improvements in 
the plants themselves with the elimination of the 
inefficient and leas durable features. The cost of 
changes thus brought about (t.e., perfecting new 
plant) appears as maintenance charges, and for this ! 
reason these charges for all the new Government 
plants are in excess of those necessary for a well- 
established plant. This largely accounts for the 
high Grille maintenance charges, and will partly 
explain why the Avonmouth plant, which was built 
with the Queen’s Ferry and Gretna experience to 
go upon, was so much more economical. 

Taxing the above points into consideration one 
wmuld anticipate a considerable reduction in the 
service charge of £2*4 per ton trioxido in any ' 
thoroughly established, well-run Grille plant. 

In tno Government factories it was found that ' 
the cost of trioxide production in the Grille plants 
was considerably less than in any of the Mannheim ! 
plants or in a well-run Tentelew (see chart p, 226 R i 
for details). Unfortunately there was not a 
chamber plant run by the Explosives Department, 

80 that no very reliable figures are available for 
comparing the cost of production in this plant and 
in tne Grillo. In the paper on Sulphuric Acid 
Manafaoture already preferred to the cost of mann* 
factnre of I ton trioa^^;irom tba fortn 


of chamber acid is, estimated at £3*562, while the 
cost of manufacture in the Grillo is given as £3*190. 
The suggestion is there made that sulphuric acid 
of any strength can be most cheaply made by the 
Grillo type of plant. However, many manu- 
facturers who have had experience with both types 
of jplant are of the opinion that where weak acid 
is being obtained from a dirty one tho chamber 
plant will produce acid most economically; and this 
view is evidently widely held in America too, where 
the chamber plant is in nearly all cases used for 
ores {e.g.y of copper) which give very impure 
burner gases.* With tiiis exception tho experience 
of tho past two or three years seems to indicate 
that sulphuric acid can be most efficiently and 
economically produced by the Grillo type of plant. 


THE STREATFEILD MEMORIAL 
LECTURE. 


The second annual lectul^ was delivered on 
October 2 at the Finsbui^ Technical College by 
Profes.sor G. T. Morgan, the retiring professor of 
chemistry at the College. Dr. M. O. Forster, who 
presided, announced that tho Streatfeild Memorial 
Prize for practical chemistry hod been awarded 
to Mr. F. I). M. Hocking, and that the Committee 
of the College had instituted a Streatfeild Memorial 
Modal to be presented to tho lecturer for the 
.year. The lecture wa.s in tho main devoted to 
the subject of “ Applied Chemistry in Relation to 
University Training,” but it was interspersed 
with numerous reficctions of a general and topical 
nature and with appreciative references to the 
work and character of the late Mr. F. W. 
Streatfeild (nee this J., 1918, 412 ii). 

The social unrest which is now a feature of the 
times is largely tho result of a disinclination to 
profit from tho wisdom of the past and of failure 
to realise the vital significancic of the Fifth Com- 
mandment. The scope of this injunction extends 
to educational bodies like the City and Guilds of 
London Institute, and to great teachers like 
Ayrton, Meldola, Sylvanus Thompson, Castelli- 
Kvans and Streatfeild, all of whom are worthy of 
a lasting sense of gratitude. The utility of the 
institute has been manifested in two directions: 
to individuals it has offered the chance of a 
higher career, and to the State it has furnished 
trained men who were fully qualified to apply 
science to industry. Great Britain was the first 
nation to reach the industrial phase of human 
development, and owing to the absence of foreign 
competition its manufacturers were able at first 
to thrive on rule-oftluimb methods; but when 
foreign competitors, utilising scientific methods in 
their manufactures, entered the field, the demand 
arose for technical education. This need was first 
met by the Livery Companies of London, which 
combined to found the City and Guilds of London 
Institute, under whoso au.spices the Technical 
College, Finsbury, was established in 1878, and the 
Central Technical College, South Kensington, in 
1884. The underlying idea that the chemical 
department of the former should serve as a train- 
ing school for that of the latter was not fulfilled, 
the two departments developing on different lines. 
Under Professor Armstrong’s inspiration chemis- 
try at the “ Central ” acquired increasingly a bio- 
chemical bias, and also became widely known as 
the London centre for chemical crystallography; 
but this department was unfortunately closed in 
1908. The Finsbury laboratories^ on the other 
hand, worked more in the direction of coal tar dyes 
and intermediates, and with an equipment which 
became more and more out of date. In 1916 — 17, 
it the lecturer ^8 instigation, ext^ded accoznmo- 
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dktion and new equipment were prorided for the 
ohemical department. These were utilised 
mainly for investigations connected with the war, 
and, among other successful achievements, a 
rotating autoclave was devised which has proved 
of ^eat utility to many investigators engaged in 
similar work. 

The far-sighted policy of the Salters’ Company 
in spending the available funds of the Salters’ In- 
stitute of Industrial Chemistry on brains and not 
bn bricks and mortar has a bearing on the alterna’ 
tive policies of concentrating technical instruc- 
tion in one colossal institution or of distributing it 
among a number of educational establishments of 
a less pretentious order. The Super ^read- 
nought ’’ theory is espoused by those who demand 
that the Imperial College of Science and Tech- 
nology shall be accorded the full status of a uni- 
versity with power to grant degrees in tech- 
nology; but this scheme overlooks the claims of 
older foundations which initiated and carried out 
this work for many years. The Royal College of 
Science and the I insbury Technical College should 
be brought into harmonious co operation within the 
fold of tho same university, and each should 
retain its distinctive individuality. It is also im- 
portant that students of applied science should be 
brought into close association with a general store- , 
house of learning and scliolarship, and it must not | 
be overlooked that no technical college cun claim ! 
and maintain a monopoly of this branch of educa- i 
tion; existing universities can and do take up ' 
similar lines of teaching in technology. So far as | 
college training goes tlie line of demarcation be- j 
tween science and technology is ill-defined and ever- ' 
changing. Teachers who have been appointed to ; 
technical institutions on account of tbeir ac(|uaiiit- 
ance with industrial practice soon lose most of 
th^ir expert knowledge unless they take special 
pains to remain in touch with the industries in i 
which they previously specialised; and university ^ 
teachers may become discoverers of jirocesses ' 
having great commercial possibilities, and may thus !; 
be led to acquire considerable insight into imuiufac- j 
luring conditions. The difterence between univer- j 
sity and technical college becomes ultimately one of { 
breadth of outlook, with tho advantage on the ! 
side of the university. Overlapping is inevitable, 
but not to be deprecated. Fundamentally, there is 
no difference in principle between pure and 
applied chemistry ; there is but one chemistry, and 
the great generalisations of the science must bo 
assimilated by all students, whether they subst)- 
quently undertake researches of an academic 
character or investigate problems directly as.so- 
ciated with industry. 

The objection raised to the low standard of 
general education demanded of students entering 
technical institutes is last losing its cogency; and 
special provisions have been made at the Finsbury 
College to secure a high standard of education 
among those entering upon its courses. Further, 
the department of applied chemistry in the 
College was the first to extend its course by adopt- 
ing a three^year curriculum. At the Royal 
College of Science for Ireland the full course* is 
extended over four years, thus allowing of a fuller 
study of electro technology and of training in a 
biological science — v/z., bacteriology. The absence 
of any biological teaching is a weak point in the 
education of many chemical students, and they 
would also derive much benefit from an elementary 
^urse in petrology and mineralogy. A valuable 
feature of the Finsbury curriculum is the generous 

S roviBion of time for applied mechanics, machine 
rawing anq eleptrical engineering ; also increased 
attention has been devoted to the study of pro- 
cesses like filtration, distillation, extraction, etc., 
under works conditions. 

The establishment of Finsbury Technical College ^ 


on a university basis, preferably under the Uni- 
versity of London, is in every way desirable. If 
undertaken initially in a small way the expense 
would not be prohibitive, and the greater part of 
I the necessary funds could be obtained from those 
: who would benefit by the increased facilities. 

' Several chemical firms in the London area, and in 
: Sheffield and Manchester, have taken advantage 
; of the new accommodation afforded by the 
chemical department by sending research chemists 
to follow .special lines of investigation. Thanks to 
, the fees paid by these firms, a large proportion 
I of the outlay involved in establishing the new 
: laboratories has been recovered, and tliis develop- 
ment is so promising financially that if profit were 
the only con.sideratiori it would pay to drop 
elementary teaching and to concentrate entirely 
on post-graduate investigations in industrial 
ciiemistry. But such a change would involve 
abandoning the ideal aimed at by Streatfeild 
— a combination of elementary teaching and 
specialised research. The best solution would be 
to dovetail these two activities, for the association 
under the .same roof of young beginners and post- 
gradiiate research workers qreates a cliernical 
atmosphere ” and plays no small part in building 
up a living school of applied chemistry. 


THE PLATINUM SITUATION. 

In an article in the J^Jnyineeriny and Mininy 
Journal {.Inly 20, 1919) Mr. .J. M. Hill^ of the 
l-nited States Geological Survey, describes tho 
uses, sources, and modes of occurrence of platinum, 
giA'os particulars concerning tho interests control- 
ling the deposits and the refining industry, and 
forecasts tho future of the platinum mines. 

As is well known, the main sources of platinum 
are situated in Russia, Colombia, Canada, tho 
United States, and Australia. Canada is placed 
third, because, although its output of placer plati- 
num is small, comparatively large quantities of the 
metal (and palladium) are recovered from tho 
nickel-copper ores of Sudbury, Ontario. The yield 
from this source could be greatly increased. Of the 
lesser known fields, a small output has been ob- 
tained for some years from tho gold dredges work- 
ing on the Trawady River, India, and from tho tin 
dredges in tho Dutch East Indies. Rlatinurn, in 
what may prove to bo commercial placer deposits, 
has been found in the Sierra Romla, in southern 
Spain, about fifty miles north-west of the port of 
iVlalaga; the concentration of platinum is not higli, 
and it is problematical whether extensive devedop- 
ments will l)e warranted. linconfirmed reports 
have reached the IJ.S. Geological Survey of dis- 
coveries of platinum deposits in Westphalia , Ger- 
many, in southern Siberia, at various places in 
Mexico, and from several localities in Ecuador and 
Peru. Platinum is known to occur in some of the 
streams, a.s well as in certain of tho gold deposits of 
tho Minas (feraes districts of Brazil, tn south- 
western Borneo platinum occurs in the gravels of 
streams rising in tho Bobaris Mountains in tho 
I'anatli-Laut district. 

The following represent typical analyst's of tlie 
crude placer platinum found in tho more important 
fields ; — 

Analyses of Crude Platinum. 

Pt. Ir Kl). r<I. lo.^ All. Fe, Cii. .Sami. 

„ , , % % % % % % % 

Russia Ifw. ..80.10 \.U OM 0.30 4.47 0.09 7.68 O.IU — 

„ Tagull 76.16 2.68 0.54 0.27 1.50 — 14.72 3 .39 ^ 

Colombia .,86.20 0.85 1.40 0.50 0.95 1.00 7.80 0.60 0.40 

CaWornla . . 63..30 0.70 1.80 0.10 22.55 0.80 6.40 4.26 — 

B. Columbia.. 72.07 1.14 2.67 0.19 10.61 — 8,59 3.89 1 69 

N.8. Wales ..75.90 1.30 1.30 tr. 9.80 — 10.16 0,41 l!22 
. *OBmlridlum. 



373 & 




Prior to the war the French Compa^ie Inter- 
nationale du Flatine practically dominated the 
Bussian platinum industry by virtue of its mine 
holdings and purchasing contracts, but several 
large Bussian companies were known to be more or 
less independent, as also wore many small pro- 
ducers. The more important Russian producing 
companies included those of Shouvalolf, Demidoff, 
the Nicolo-Pavdinski Co., and the Platina Co. 
Although dredges were used before the war it was 
estimated that 80 per cent, of the output was ob- 
tained by the hand labour of lessees, who contracted 
to dispose of their output to the companies owning 
the ground and to pay a royalty. Since the war 
the peasants and miners have been virtually in 
control of all the mines, the original operators 
having but little to do with the management. Re- 
ports indicate that none of the dredges is in opera- 
tion and but little platinum has been produced 
since 1914, any accumulated stocks in the country 
having probably been exported. The Colombian 
platinum alluvials have been controlled largely by 
American interests, but late in 1917 a British com- 
pany was organised to work deposits in tlie Opogodo 
River, on the Upper San Juan. In British 
Columbia a large portion of the platinum placers 
in the Tulameen district is stated to be controlled 
by American capital, although Canadian hrnia are 
said to have large holdings on the Peace River in 
the northern part of the Province. An American 
company has recently been formed to exploit cer- 
tain areas in the Barkoraville region. The Ontario 
nickel deposits, wbich'liave considerable potential 
value as platinum and palladium producers, are 
operated by the Mond Nickel Co. and the Inter- 
national Nickel Co. 

Platinum refining in the past has been in the 
hands of a few firms. A large proportion of the 
Russian output, although sold to a French com- 
pany, has been treat'd ])y Messrs. Johnson, 
Mattliey and Co., Ltd., of London. About 70 per 
cent, of the Russian output, half of the Colombian, 
and all the Australian and Indian was sent to 
Croat Britain before the war, but it would appear 
that all was not refined here, as considerable quan- 
tities of crude platinum were exported to the 
United States. According to Russian statistics, 

out 25 per cent, of the Russian output was re- 
fined in (Jermany. In France the chief refiners in- 
clude Quenessen, de Belmont, Legende ct Cie, and 
the Compagnie Internationale du Platino. The 
United States platinum refiners include Baker and 
Co., the American J’latinuin AVorks, Irvington 
Smelting and Refining Co., J. Bishop and Co., and 
several others. 

In regard to the future, there is no doubt that 
many of the Russian platinum deposits are still 
very valuable, and it .scom.s very probable that the 
French Compagnie Internationale du Platino will 
make strenuous efforts to reopen its mines and 
renew’ tlie contracts with other Russian producers. 
It has been .stated that probably it would not be 
difficult for American capital to obtain control of 
some of the more important mines, notably the 
ShonvnIofF and Demidoff, and also to secure the 
output of other mines. English capital, however, 
is in a stronger position to enter into the Russian 
platinum producing industry than heretofore. At 
present the Russian deposits are idle, and it wdll 
reouiro much time and capital to re-establish the 
inaustry. The known Russian deposits aro be- 
coming exhausted, and according to Duparc, the 
reserves at present known have a life of twelve 
years at the pre-war rate of consumption. 

Colombia appears to have largo reserves of plati- 
num-bearing ground, and probably further pro- 
specting in the Choco districts would be well re- 
paid. The Canadian deposits hold some promise for 
future developments, particularly those along the 
Rooky Mountains of British Cplamhia. Dredging 


I for gold and platinum would appear to be feasible 
on the Willow and Peace Rivers, but the largest 
! Canadian reserves are the Sudburv nickel deposits. 

I A change from the present metallurgical practice 
' will be necessary, how’over, in order to recover the 
i maximum quantities of platinum and palladium. 

An increase in the United States output of plati- 

■ num does not appear very probable, especially when 
the arrangements for refining the Sudbury ore in 
Canada are complete. The U.S. placer deposits 
carrying platinum are relatively small, many of 
those in Northern California and Oregon cannot be 
remuneratively worked, and few can be dredged. 
As the dredging field along the base of the Sierrpi 
becomes cxliausted the United States output will 
decline unless now sources are located meanwhile. 

, It seems probable, however, that the output from 
: Alaska will increase, as new localities are being 
found each year. 

Australia does not hold out much promise as 
regards future production. Tlie Fi field deposits are 
apparently nearly exhausted, and the beach de- 
posits of Queensland and New South AV’^ales are of 
too low grade. Spain haalcertaiii undeveloped 
platinum deposits which iianj been but little ex- 
pored, but it would appear from the published 
reports that they are neither large nor rich. It 
was announced in 1918 that works had been erected 
at AVenden in Germany for recovering platinum 
from a shale which yielcled about 1 oz. of tne metal 
per ton. 

■ Discussion has taken place recently regarding 
the price of platinum, the trend of which indicates 
that the proeent price is several times the value of 
the metal. The price for several years to come will 
probably not fall to the pre-war level of $45 (£9) 
l)er oz., but will rather bo nearer $75 (£15). (See 
also this J., 3018, 338 n.) 


“KEY INDUSTRIES” IN AMERICA. 


A series of reports has been issued by the United 
States Tariff Commission detailing the recent deve- 
lopment of various “key industries” — optical 
glass, chemical glassware, potash and its com- 
pounds, dyes and related coal-tar products. 

Optical (Uass. — In 1913 the rinited States im- 
i ported optical glass to the value of $506,594, and in 
; 1914 to the value of $617,703, of which one-half was 
imported from Germany and 27 per cent, from 
Great Britain. The home production of optical 
glass was commenced in 1917; the output in April 
of that year was 28,157 lb., and by October had 
reached 95,563 lb. The home production of optical 
glass is by no means siilHcient to cover the demand, 
i and even in 1918 about half the pre-war consump- 
tion bad to be imported. A process has been de- 
vised enabling the manufacture of this glass in the 
pots to bo completed in 24 hours, a saving of 12 
hours on the old method. 

Chemical Classware. — Prior to 1915 practically 
I all the chemical glassware used in America was im- 
' ported. In 1913 the imports wore valued at be- 
! tweoii $1,2(K)^000 and $1,500,000. By 1918 th« 
! home production had increased to $2,865,774 worth. 

, No factories are engaged exclusively in producing 
I chemical hollow’ glassw’are. During the latter half 
of 1917 the United States exportcnl chemical glass- 
' w’are for the first time in its history. Chemical 
glas.sw^ore is imported duty-free if employed for 
Educational purposes, but a 45 per cent, ad valorem 
duty is levied on glass when used for manufacturing 
! and commercial purposes. The withdraiiral of the 
I preference in the former case is being urged by 
I manufacturers. 

Potash . — The development of the United States 
potash industry has oeen previously referred to 


87ii RKVife#* 


(this J., 1918, 12 R, 136 b, 264 r, 1919, 248 r). The 
following returns show the various sources whence 
potash was derived during 1918 : — 


Source. 

jyumber of 
producers. 

Total 

production. 

Available 

potash 

(K,0). 

Natural brines 

ill \ 

1 Tons, 

147,125 

Tons. 

30,255 

Alunite 

4 I 

i 6.07a 

2,610 

J)U8fc from cement mills 

h i 

]l,7;{y 

1,429 

Kelp 

(1 1 

14,456 

4,292 

Molasses distillery wa.stu 

4 

9,505 

3.322 

Steffens waste water . . 


2,818 

761 

Wood ashes 

26 

(iOO 

305 

Other sources 

a ; 

262 

92 


78 

102,587 

52,135 


Potash produced classified accgrding io product 
marketed. 



Total 

Variation 

AvoraRO 

Avail- 

Product marketed. 

pro- 

in content 

content 

able 


duct ion. 

of K,0 

of K,<). 

(K,0). 


Tons. 

P(*r cent. 

l‘or wnt. 

Tons. 

Muriate 

30,127 

38.0-58.5 

41.8 

12,614 

Ix)w-grade chloride . . 

(5.559 

10.0-20.0 

13.0 

894 

Sulphate 

Crude sulphate aud car- 

6,072 

25.0-51.0 

47.9 

3,188 

bonato 

122,741 

18.0-38.0 

25.5 

31,311 

Crude carbonate and 
caustic 

Potash char, ash, and 

60!) 

50.0-78.0 

00.0 

3C5 

ground kelp 

Cement and blast fur- 

14,630 

12.0-42.5 

19.8 j 
1 

1 2,896 

nace du.st, alum, raw 
and calcined alunite , 

11,249 

2..') -13.0 

*.7 ' 

807 


192,587 

— ■ 

-- 

52,135 


Dyes. — Benzol, toluol, and naphthalene are 
manufactured in the United States in. quantities 
far in excess of the demands of the dye and related 
industries. With anthracene the situation as yet is 
not so favourable. It is ])roscnt in coal tar derived 
from American coals only to the extent of about 
03 per cent., and its recovery is ditticiilt of achieve- 
ment. Certain technical difficulties have still to 
bo surmounted before home supplies of anthracene 
will be available in adequate quantity and at a 
sufficiently cheap price. The supremacy of Ger- 
many in the supply and price of caustic potash and 
of ethyl alcohol will probably bo offset by the largo 
supplies of methyl alcohol and acetic acid derivable 
from the wood distillation industry of America, so 



Number 
of manu- 
faefurers. 

Quantify 
! (pound.s). 

Value. 

(dollars).' 

Group I.— Crudes, free , . 

35 


22.474.075 

Group II. — Intermediates, 

dutiable 

127 

;;5 4.808.3 15 

123.817.906 

Group III.— Finished pro- 

ducts 

- 

75,104.1 53 

83,095.401 

Dye.s : 


-- 

. ... 

Uutiable at 30 per amt. 

» plu.s 5 cent.s per 

pound 



7.235 

57..5.35.934 

Dutiable at 30 wr 

cent 

— 

4,038,365 

3,770,100 

* Total of dyes . . 

1 77 

57,155,000 

61 .306.040 

Colour lakes, dutiable at 


— 


so per cent, plus 5 cents : 

per pound 

29 

1 9,590,537 

1 5,020,023 

Photographic chemicals, 
dutiable at 30 per amt. 


plus 5 cents per pound 

6 

! 316,749 

1 823,915 

M^lclnals, dutiable at 30 


per rent. 

31 

' 3,623, 352 ; 

7,792,984 

Flavours, dutiable at 30 




per cent. 

7 

. 458 256 j 

4,925,627 

Synthetic phenolic resins, 
dutiable ^ 30 per rent. 


1 

phis 6 cools t»er pound ' 
Tanning materials 

^ 1 

1 i 

4,233,350 

2,642,120 

(synthetic) 


Perfume materials . . | 

0 

1 116,263 

684.695 






that it is anticipated that, so far as concerns essen- 
tial raw materials of the dye industry, no nation 
will be able to claim a permanent significant advan- 
tage over the United States. The subjoined table 
gives the production of various crudes, inter- 
mediates, and finished products during 1918. Group 
I. is free of duty, Group JI. is dutiable at 16 per 
cent, and 21 cents per pound j Group III. is dutiable 
in part at 30 per cent, and in part at 30 per cent, 
and 5 cents per pound. 

The exports of dyes and dyestuffs amounted to 
$16,921,888 during the fiscal year ending June 30, 
1918. The imports in the fiscal year 1913-14 
amounted io 45,840,866 lb. The statistics show that 
the output of dves in 1918 exceeded that in 1917 
by 45,977,216 ib., valued at $57,796,228. The 
American industry is especially strong in the pro- 
duction of azo-, sulphur-, and induline dyes. The 
output of azo-dyes during 1918 was 24,811,141 lb., 
valued at $31,915,556. The total output of sulphur 
dyes was 22,510,799 lb., valued at $10,216,905. In 
the group of induline dyes, Nigrosine was, prior to 
the war, regularly shipped to Germany. The 
manufacture of triphenylmethane, diphenyl- 
methane, and diphcnylnaphthyl dyes still requires 
considerable development. The output of synthetic 
indigo is increasing, amounting to 3,083,888 lb. in 
1918, and the productive capacity in June, 1919, 
was substantially greater than the amount im- 
ported in 1914. The manufacturo of indanthrene 
dyes has only just commenced, and the same re- 
marks applies to the indigoids and alizarin de- 
rivatives. It is realised that the American dye 
industry has hitherto been developed one-sidedly 
and is not at present on a sound economic basis, but 
it is confidently anticipated thnt these deficiencies 
will bo removed in the course of time. — (Board of 
Trade J., Sejyt. 25, 1919.) 


MEETINGS OF OTHER SOCIETIES- 

THK TNSTlTdTK OF METALS. 

The Sheffield meeting of this Institute, held on 
September 24 and 25, was the first provincial meet- 
ing since the outbreak of the war, and the resump- 
tion was marked by an unusually large attondanco 
and a keen interest in the proceedings. In addition 
to the reading of papers, the programme included 
many visits to worKs, jis well as certain social 
fumTions. The number of papers presented made 
full discussion impossible, and many would-be 
sneakers were disappointed, but it is to bo hoped 
that the papers will receive fuller discussion before 
the issue of the Journal. 

In a confribution dealing with the season crack- 
ing of metals, l)r. Hatfield and Capt. Thirkell put 
forward the view' that highly cold-worked metals, 
which exhibit this defect, are stressed in the outer 
layers to such an extent that the normal breaking 
down point is approached, so that local relief of 
stress, .such as may be produced by corrosion, may 
cause cracking. The authors refuse to accept the 
hypothesis of intercrystalline fracture due to pro- 
longed stress as caused by flow of the intercrystal- 
line cement, and a vigorous discussion took place on 
this (juestion. The paper included measurements 
of internal stress by a simple and effective experi- 
mental method. Messrs. E. A. Smith and 
H. Turner gave a valuable account of tlie manu- 
facture and properties of sterling silver, an alloy 
w'hich has received comparatively little scientific 
attention. The improvement in properties duo to 
the addition of cadmium was described, and the 
effect of oxygen in producing “fire-mark” was 
noticed. Liquidation or segregation is prominent 
in the casting of this alloy, the fact that it is 
silver which becomes concentrated at the centre, 
contrary to the indications of the oimilibriuin dia- 
gram, attracting special ^notice. The fact was 
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observed by Robert Austen. The printed paper 
contains a very full bibliography. Two papers were 
presented by Dr, Thompson, one describing the 
occurrence of graphite and of oxide in “nickel- 
silver “ (nickel-brass or German silver), and the 
other (with Mr, Ormo) giving an account of Britan- 
nia metal. This alloy contains copper a.s well as lead 
and antimony, and may be rendered distinctly 
harder by rapid cooling. Dr. Stead presented a 
description of the remarkable ternary alloys of tin, 
antimony and arsenic, which arc characterised by 
the formation of a compound crystallising in seg- 
ments of spheres. This type of crystal has no 
exact parallel in nature, and the effect of the 
addition of arsenic to the tin-antimony alloys, the 
crystallisation of which is oiiito normal, is very 
striking. Some notes on the structure and be- 
haviour of a bearing metal with a tin base, by Miss 
Fry and Dr. llosenhain, led to a discussion on the 
properties of bearing metals and their suitability 
for the high pressure.s found especially in modern 
marine practice. 

Prof. Desch’s second rejiGrt on tlie solidification 
of metals dealt with the form of crystal grains and 
their relation to foam cells, a striking similarity 
of form being observed. The types of polyhedra 
occurring in foams wore examined, and it was 
shown that the form indicated by the usual mathe- 
matical theory was of rare occurrence. It was not 
found possible to infer the form of crystal grains 
from the examination of their outlines in a cross 
section. In the second section of the report, experi- 
ments were described in which the difference of 
temperature in different parts of the convection 
(^ells in cooling liquids were mea.surod. A good dis- 
cu.ssion followed, in which Dr. Benedicks and Dr. 
Zay Jeffries laid stress on grain growth as pro- 
ceeding under the influence of suiface forces, and 
Dr. Bengough showed some photo-micrographs of 
metals exhibiting two orders of cellular structure. 
Prof. Boswell presented a valuable survey of the 
moulding sands suitable for non-ferrous foundry 
work. AVhilst these metals are cast at relatively 
low temperatures, they present special difficulties 
of their own owing to “ buriiing-on “ and other 
reactions between sand and metal. The paper 
included a survey of the geographical distribution 
of suitable sands. Prof. Turner and Mr. Cosmo 
.lohns dealt in the discussion with the effect of 
viscosity and the degree of wetting of the mould by 
the metal. Mr. Leader communicated a paper of 
local interest on the history of the silver electro- 
plating industry, some of the early incidents of 
which appear to have been hitherto obscure. The 
last paper on the list, a note by Dr. Zay Jeffries 
on the ageing of duralumin, had unfortunately to 
be taken as read. The explanation proposed by* the 
author is briefly that the low mechanical cohesion 
of freshly quenched duralumin is duo to the 
presence of the copper-aluminium compound in 
ultra-microscopic particles, probably often separate 
molecules, and the increase of cohesion on ageing 
is due to the agglomeration of these particles. 
Increase of size of the particles beyond a certain 
limit, as by prolonged ageing at 200° C., diminishes 
the cohesion. 

Exhibitions of old Sheffield plate, and of the war 
work carried out by Sheffield firms, were held in 
connexion with the meeting, the exhibits of the 
steel and armament firms being particularly strik- 
ing. The members wore also greatly impressed by 
the enormous extension of some of the local works 
caused by the development of manufactures 
required for war purposes. 

Thb Ceramic Society. — Owing to the railway 
strike, the autumn meeting to have been held at 
Stoke-on-Trent on October 8 and 9, has been post- 
poned until the end ql April, 1^. The spring 
iueetihg arranged for London, 1020, hoe i^erefore 
been oano^lod*, 


PERSONALIA. 


I The death is announced of Mr. J. C. Umiicy on 
: October 9 at the ago of 51. 

Dr. J. 0. Arnold has resigned the posts of pro- 
! fessor of metallurgy and dean of the faculty of 
: metallurgy in the University of Sheffield, owing to 
ill-health. 

Dr. Shipley, Master of Christ’s College, Cam- 
bridge, has retired from the office of Vioe-Chan- 
■ cellor of Cambridge University. The Rt. Hon. 
A. J. Balfour has been clccttMl Chancellor in 
succession to the late Lord Rayleigh. 

Dr. E. Hope, a research a.ssistant on Professor 
W . H. Perkin’s staff, has been elected fellow and 
tutor in ehemistry at :Magtlalen College, Oxford. 

Dr. R. H. A. I’limmer has been appointed Head 
of the Biochemical Department of the Craibatone 
Animal Nutrition Research Institute, which is 
connected with the University of Aberdeen and the 
North of Scotland College o£ Agriculture. 

Dr. F. W. Skirrow, forTtho past four years 
assistant professor of chemistry at AlcGill Uiiiver- 
; aity, Montreal, has resigned this position to take 
i up the duties of chief chemist to the Shawinigan 
Laboratories, Ltd., the newly founded research 
organisation of the Shawinigan Water and Power 
Co., Shawinigan Falls, Quebec. 


CORRESPONDENCE. 


CHEMICAL COMPENDIA AND ABSTRACTS. 

Sir, — I consider that the project of producing an 
, inter-allied “ Beilstein ” an unwise one. Unless 
I the German publication can be improved upon con- 
I sidorably, which seems improbable, wo shall simply 
bo imitating our enemies at the cost of a large 
amount of money and energ>’. Money is none too 
plentiful, but its expenditure would not be so seri- 
; OU8 as that of the time of innumerable chemists, 

' who w'ould simply bo repeating mechanical w'ork 
; which w^as being done equally woW already. A 
i possible efftxit of issuing a rival publication would 
i bo that both would be rendered so expensive to the 
I producers tliat production would cease. The Ger- 
I mans have shown eminent capability for the com- 
j piling of such a work, and it is far better that 
! Englishmen should devote themselves to work in 
i which they can show real skill, such as the writing 
I of scientific and technical books. In the last few 
years wo have boon very active in this direction, 
and many books we have published are most excel- 
lent; far better than the corresponding German 
ones. If the Inter-Allied Chemical Federa- 
' tion can do anything to encourage the pro- 
duction of well-written and reliable books on the 
: many branches of pure and applied chemistry, it 
wdll do more to show that chemistry is not mainly 
; a German scienco than by imitating Beilstcin. The 
WTiting of such books requires intense and pto- 
' longed labour and considerable skill, and the 
remuneration is but small. 

A matter wliich the Federation might well take 
up is the United States copyright legislation, the 
efff'ct of which is to deprive the already underpaid 
British author of half his royalty on the American 
salea and put the money into the pockets of the 
American booksellers. It is to bo hoped that the 
Americans will admit to their copyright books of a 
scientific or technical character, even ^ough they 
have not been printed in the States. — I am, Sir, 
etc., . A. Mabshau.. 

NWpi Tal, Ihdia* Sept, 1919* 
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NEWS AND NOTES. 


CANADA. 

Oil Refineries. — Tho growth of oil refineries in 
Canada during tho last four years has been very 
rapid. Additions have been made to all the plants, 
and those locak’d at Vancouver and Halifax have 
been greatly extended. Tho plant at Halifax is 
now being duplicated. 

Gold In Northern Manitoba. — With the advent of 
the Hudson Bay Railway, a new area for prospect^ 
ing has been opened up in Northern Manitoba. 
Geological formations arc such as to warrant close 
investigation of the territory by mining companies. 
Already largo quantities of copper ore have been 
shipped to Trail, B.C., and recent discoveries of 
gold a short distance from Le Pas have greatly 
stimulated tho interest taken in this district. 

Developments in Steel Production. — It has recently 
been announced that a new steel plant and rolling- 
mill, to employ 2,30() workmen, will bo established 
in Toronto by Baldwin’s Canadian Steel Corpora- 
tion, Ltd., which will occupy the premises of tho 
British Forgings, Ltd. British capital to tho ex- 
tent of ^10,(XX),0(X) will be invested by the owners 
of Baldwins, Ltd., Swansea, Wales. This firm i.s 
represented in Canada by Mr. A. M. Russell, of 
Hugh^ Russell and Sons, Montrtuil. Construction 
work is now under way. 

The Huron Steel Corporation, with a capital of 
^15,0{X),0()0, is to undertake* the manufacturo of 
steel specialities at Goderich, Out. This town i.s 
well situated on Lake Huron, and it is expected 
that a new hydro-power line, furnishing 25,(j00 
h.-p., from Niagara, will be erected In general, 
the deepening of tho canals from Lake Erie to 
Montreal is likely to advance greatly the develop- 
ment of Canadian enterprises on tho Upper Lakes. ' 
Meeting of the Industrial Commission. — During tho : 
week commencing September 15 a general confer- i 
ence was called by the Dominion Government at ' 
Ottawa for tho purpose of discussing labour pro- ! 
blems. This was the largest gathering of repre- i 
sentatives of organised labour and industrial i 
capital ever held in the Dominion, A distinctive 
feature of the gathering was the large representa- ' 
tion from technical societies and engineering organ- ' 
isations. j 

Industrial Conditions in Mining Centres.— Following ! 
the settlement of the strike of the silver minors I 
in (^balt district, the general conditions in large ■ 
mining centres are lietter than they have been at I 
any period since tho war. 

In the large coal mining and smelting district ! 
of Svdney, Nova Scotia, lack of shipping facilities ! 
has hindered the Dominion Iron and Steel Co. and 
the Dominion Coal Co, from again undertaking to 
furnish the St. Lawrence River ports with tho quan- 
tity of coal they formerly supplied. Tho employees 
of the steel company have asked the Dominion 
Government to investigate the operations of tho 
company in their interests. It is felt that the ’ 
coimiany ceased operating a portion of its plant I 
without giving the employees reasonable notice. 

The Chicago Chemical Exposition.— Thirteen Cana- I 
dian firms were represented at the Annual Ex- 
position of Chemical Industries of .the United i 
States, held at Chicago from September 22 to 27. [ 
The in^rest taken by Canadians in this growing 
exposition is a matter of considerable importance j 

' standpoint of trade developments, since 
JP* States offers an excellent market for 

Canadian chemical and metallurgical products. 

TIw Toronto Fair.— Over 1,100,000 persons paid 
admiMi^ this year to the annual exhibition known 
M the Toronto Fair, in which many companies 
interested in fertilisers, cattle food, chemical 
machinery, etc., took part. It is possible that next 
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or.iator, the Canadian Section of the Society 
or Ciicmical Industry may undertake the establish- 
ment of a distinct chemical section of this Fair. 

j BRITISH INDIA. 

f *" Tr«vancore.-An industrial survey of 

Travancore was recently undertaken by Dr. sf G. 

I Barker, and his report shows that^this State 
: possesses very considerable assets both vegetable 

• tr*!vs important indus- 

tries indicated are shellac, sugar, fibres, dyeing and 

! weaving, and on these immediate concentration of 
; effort IS advised. One experiment of especial 
i interest mentioned in the report is the manufac- 
turo of acetic acid from tho shell of the coconut, 

: for thus acid has an important use in the manu- 
tacture of rubber, an enterprise which is being 
I taken up by a largo number of people in the State! 

I llie high price of the acid makes it difficult to 
! carry on the work, and experiment has shown tho 
: possibility of cheap and easy production of tho 
acid. Travancore is not in a satisfactory position 
as regards power, as there is no coal and but few 
ot the waterfalls survive the hot weather. As 
; regards motor spirit, Travancore proposes to strike 
i out in a direction which will produce results of 
value to the country at large. The Government has 
, a big distillery in the south of the State, and 
(‘xpcriments are being made for the employment 
of the alcohol distilled there to drive engines of 
synall power.— (/ndmn and Kasitrn Enuineer 
, Au(j., 1919.) ’ 

AUSTRALIA. 

Minerals in South Australia.— The discovery on the 
western shore of Gulf St. Vincent of good grade 
alunito in quantities sufficient to justify the erec- 
tion of an extraction plant may go fai^ to supply 
the Australian demand for potash. 

Larp deposits of low-grado calcium phosphate 
and alumituuiii phosphate are known to exist, but 
have not as yet been exploited. 

Prospecting operations in one of the graphite 
deposit^ of Eyres Peninsula have been so cncour- 
aging that initial steps have been taken to put up 
^ Government scheme, opc^rativo 
until 1922, offers a bonus of £I per ton to persona 
recovering and marketing graphite locally. 

A honu.s of £5000 is also offered by the State 
n*' person or firm firk obtaining 

1(M,()00 gallons of crude petroleum which will yield 
M per cent. ol useful distillation products.— (/iwfj 
Trade Siippl., Sept, 27, 1919.) ^ 


UNITED STATES. 

Imporfafion of “Vat” Colourg.-Owing to the 
shortage of vat dyes, tho War Trade Board has 
authorised the importation of six months’ supply, 
and Dr. C. H. Herty, editor of tho Journal of In- 
(hnsfrial and tnyineenug Chemistry, has been coin- 
Furope^^^ effect tho necessary purchases in 

Cotton Oil Exfraefion.— As a result of industrial 
lesearch, a cotton-oil company has found it possible 
to recover an average of 13 lb. of oil per ton of seed 
more than the general average in the industry, and 
to obtain I per cent, more first-grade oil in its re- 
fining processes The meal with lower oil content 
18 more desirable. 

Elecfro.dcpo«itlon ol Gold and Silver.— The XT 8 
Bureau of Mines Bulletin 150, relating to the 

cyanide 

^ .nr,? prepared by 8. B. Christy, is a careful 
sXect “'I phases of the 

gators of the electrolytio deposition of metals. At 

^ y®*” Christy 
problem, and the monograph rZ . 
form^™ ** amount of mrperimental work per- 
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The Chemkal Warfare Service.— The proposal to 
abolish the Chemical Warfare Service as a separate 
unit of the United States army and to place its 
work under the Engineers is being fought by all 
those really familiar with what is involved. Any 
future war is almost certain to be one fought along 
chemical lines, and the Chemical Warfare service 
has more possibilities than any other branch of the, 
military establishment. It is estimated that in the 
late war 30 per cent, of the American casualties 
was due to the chemical warfare of the enemy. 
There is always a strong possibility that researches 
in chemical warfare will yield results important to 
peaceful pursuits, and such research should be con- 
tinued independently of other military branches. 

JAPAN. 

Sugar Induitry.— Tho fiscal year ending June, 
131o, was a poor one for the Japanese sugar indus- 
try. The output of the sugar companies in Formosa 
during this period was less than 300,000 long tons, 
being about 134,000 tons below the estimated out- i 
put. Ihe steady advance in the price of fertilisers ; 
and freight rates, coupled with the comparatively ■ 
low price of Java sugar, Iiiid a had effect upon busi- ! 
ness. The net prolits of tho ten leading Japanese 
sugar companies are estimated at 23,414,756 yen 
Large profits are expected for 1918-19. The price ' 
ol Java sugar has shown an upward tendency, and I 
the price of Japanese sugar has also risen The 
output lor the year is estimated at 263,000 tons 

will be exported.— ' 
(L ..S. Com, Hep,, July 29, 1919.) 

Camphor Produclion In Formosa.— Tlie c.iuses of tho I 
docreas(^d production of camphor in Formosa during : 
tlie past three years arc summarised as follows* — 

J hero is a shortage of labour to gather the crude ^ 
in»aterial, due partly to tho higher wages paid by : 
other indiiHtrios, especially the sugar industry, and 
5-^.? Hf'ccssity of going further and further ; 
into districts menaced by savages in order to get 
good trees. Labourers prefer to work in safe in- 
dustnes, since the wages they can receive are equal 
to or oven greater than the wages paid in this 
comparatively dangerous occupation. Good trees 
have become scarce bt.*cause of the wanton and im- ' 
oiganiscd cutting down in the past 

An amalgamation of tho various operating com- 
paiues has recently been effected witli the object j 
of systematising the method of gathering the cam- 
phor and preventing waste. Tho combination ^11 I 
also 1)6 in a better position to procure labour and I 
to negotiato with the Government in regard to 
pnce.s. Jhe Camphor Monopolv Bureau does not 
to tliat the production will be brought back 

April 1 "loaf* y*--''-- l>^einning 

April 1, l.)20. From then onwards the annual 

360o'lnnY‘f kin (3000^ 

3600 long tons) ; this year it should be at least 4 
million fin (2000 tons). The Government is now 
enga|)cd on investigations into the prospective pro- 
duction from all the wild trees in the island h.?t 
these will not be completed for three or four years 

6 mflHmi't- ^ computed that these trees will^yield 

6 million kin of camphor a year for the next li) 

years after which the tr^s planted by thlVor 
niOTa Government will be available. 

T.io Japanese Government has instructed 
St^te^^ 0TO"fb* of the United 

r,&'pK “S? .tte 


devoted to a discussion of the influence of hours of 
work, of temperature and of ventilation, on output 
in tinplate manufacture. The records of five tin- 
^ extending in somo cases from 1911 

to 1918, and detailing the hourly outputs in fort- 
nightly periods, have been examined. The most 
reliable records indicate that over periods each 
including hot and cold seasons in about equal pro- 
I portions, the average hourly output when working 
{ on SIX -hour shifts was about 11 5 per cent, greater 
j than when eight-hour shifts were being worked. 

I Smaller increases of hourly output, varying from 
! 4-7 to 106 per cent., accompanied the reduction of 
I hours 111 the case of other works in some of which 
I tour-hour shifts were being worked. On the aver- 
age, the hourly output of six-hour shifts is about 
I 10 per (^nt. greater than that of eight-hour shifts. 

I . ^ factory with no system of artificial vcntila- 

i tion and working on eighUiour shifts, the average 
j hourly output during August was 9 per cent, below 

; the average. Thereafter tho hourly output rose un- 
interruptedly to 9 per cent, above the average in 
, January, subsequently falling without interruption 
except for the month of Juim. Furthermore, in 
this unventikted factory, th# hourly output was 
: 10 i)er cent, above normal When tlie external tem- 
perature was under 40° F. ( = 4-4° C.), and fell con- 
j tinuously to 10 per cent, below normal as the 
■ external temperature rose to 65° F. ( = 183° C.). 

! The seasonal variation in the case of a factory 
possessing good ventilation was found to be +3 per 
cent, above or below normal. Allowance being made 
for weekly and monthly variations in output, it 
appears that the output in tlie unventilated mill 
during the liottest weather w'as probably 30 per 
cent, less than during the coldest. 

The Pekoleum Fields ol Alsace.-The exploitation 
ol these fields was begun by the Germans in 1860. 
yi iV! wells covering 625 acres were producing 
4/,]/o metric tons qt oil, and when war broke out 
developments were in progress wJuch aimed at an 
minuaf production of 70,000 tons. The projected 
new work could not be carried out during hostili- 
ties; Uie production, nevertheless, increased con- 
siderably. The oil, which is generally teund te 

mou* "it -t’ “metimes at 

2.100 ft., IS heavily charged with saline water eon- 

KCl 0-66, 

o^F hnc. t ™eCo, 0-,o4. American methods 

follow*^; there are no gushers, and 
the oil IS pumped up by electrically-driven 
Canadian pumps. The oil is conveved^te the 
refinery by five pipe lines with a total length of 
3/i niihs and covering a radius of 6 74 miles In 
chemical character the Alsatian oil is intermediate 
between American and Rumanian oils, with an 

«r'folIowt""“(l‘’! ° *'**’""l* co’ustiteenk 

oil, ^ nn l fP*"* 5. kerosene 20, heavy 

oils (w, .and residual matter 10.~(I{ev bin de 
I AfreC, Aug. 23, 1919.) 


general. 

TemMn<h!»** "* f Mff.Dnrttton, SeaMnal Vartafloo ol 
m^rttnre. and VcofllatloB an Oatwit.— ReDorfc 
No. 1 of the Industrial Fatigue Reseat Bw^iJ 


Direct Ammonia Recovery.— The total production 

wa8"6titr*reir United Kingdom during 1918 
was 6 per cent, less than that during 1917^ This 

of the coni ““hough partly due to tho poor quality 

temrnceH " "'"‘“'.V attributable to tlio 

iniproyed methods of carbonisation, including 

w^ff'ht"^f «“>Ph>.Tt>d, whereby thf 

weight ot coal carbonised per unit volume of ccbs 

wh.-le^?! ** ‘'“'’.‘‘"““'ly reduced. Mefn! 

while, the yield of ammonia per ton of coal carbon 
iscd IS increased, and the total production™of 
ammonia is determined by these two facCa which 
operate in counter directions. The Chief Alkali 
Inspector in his Report for 1918 di recta IttenGnn 
fo we fact that at the Halifax uasworka viaM 
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this practice cannot bo regarded as conforming 
with the general opinion that superheated steam is 
necessary for steaming the Tetorts. 

The “I>ack\yar(l rotation'"’ system of gas puri- 
ncation; eomhined with downward travel of the 
gas in tho puriiif'rs, possi'sses a nnmbor of advan- 
tages when ('rnployod in conjunction with tho 
“direct" proct'ss of ammonia recovery (see this I 
ii^Riie 70.S a). Jri th<‘ liglit of ex jjcri merits detailed in 
the report above nienlioned it appears that the 
oxid<‘ em|)loy(‘d in flie lirsr inenifK'rs of a seriCvS of 
oxide purifiers nnderjioes concurrent sulpliiding and 
revivification, 'i’iiis hein^j: accepted, it appears that 
the correct point for aii- admi.'jsion to the pirrificrs 
is tho first nieml»er of the series, in contradistinction 
to tho more common practice of admitting air about 
midway in the series. 

Proces.ses for the mannfacture of sulphate of 
ammonia witliout tho consumption of sulphuric 
acid other than that derivable from constituents of ^ 
tho cnido gas have not hitherto met with much suc- 
cess. In a new pnx^ess due to Prof. J. W. Cobb, 
the gas is passed into a solution of zinc sulphate, : 
ammonium sulphate being produced with precipita- 
tion of zinc sulphide. The solution is filtered and 
ammonium sulphate obtained by evaporation of tho 
filtrate. The zinc sulphide is roasted, and the gases 
evolved, together with an excess of air, are blown : 
through water holding in suspension zinc oxido ' 
from a previous roasting. Zinc sulphate is regeiier- : 
ated in this manner. Tho process is now being 
tried in a plant capable of yielding one ton of 
ammonium sulphate per day. The original Feld 
process of ammonia recovery has boon recently modi- 
fied, the gas being now washed with a solution of 
ammonium totratnionate in place of the solution 
of ferrous sulphate previousl;) employed.— r/’imes 
>7nf/. Su 2 )pl., Sept,, 1919.) 

Distillation of Oil*Shale in Germany. — Prior to the 
outbreak of war shalo was worked in the Rhine 
provinces and near Rcutlingen, but only one com- 
pany was occupied in producing paraffin and 
mineral oils, hrom tho bituminous shale which i 
occurs near Messel (containing 40 to 45 per cent. ; 
water, 6 to 10 per cent, tar, and 40 to 50 per cent. \ 
residues), the^following yields per ton of shalo are i 
obtained : 13o litres of crude oil, together with 1 
295 litres of ammonia ^water and 50 cub. in. natural ; 
gas, which is burnt a^ fuel in gas engines or under ^ 
the vertical retorts. During the war the oil-shale 
deposits in South and North Germany have been ' 
investigated in regard to their yield, but the ' 
results have not yet been published. — (Z. d. Ver 
dent. Ingen., July 19, 1919.) 

The Nitrogen Works at Leuna, near Merseburg (Ger- 
many). — Dr. Semmler, a member of the German : 
National Assembly, has recently described a visit 
which he paid to these works in company with ' 
other parliamentary and Government represeiita- j 
tives. The first sod was dug in May, 1916, and 
the first output of ammonia adiievcd in April, 1917. 

The factory, which is now only tlireo-(|uartcrs com- : 
pleted, employs 7()(X) labourers in addition to a like • 
number of regular employees. The daily output ; 
of combined nitrogen is roughly 200 metric tons; ^ 
eventually it is hoped to produce 500 tons. The ' 
main product is 20 per cent, ammonia solution, j 
some of which is transported elsewhere for conver- ! 
sion into nitrate. Owing to tho excessive cost of ^ 
sulphuric acid, ammonium sulphate is being made ! 
by the interaction of ammonia with calcium sul- | 
phate in a current of carbon dioxide. The daily ’ 
consupiption of lignite is about 11,000 tons, and ■ 
of water about 15, (XX) cub. m. per hour. 90 per i 
cent, of which is recovered and re-used. Tne works ! 
contains a store with a capacity of 250,000 tons of 
ammonium sulphate, equivalent to three months' 
production. — (Oester. Cnem.-Zeit,, Judy 1, 1919.) 

Soap from Lignite Tar Olb.— Experiments, which 
Are said to have been satisfactory, lulYd 


carried out in the laboratory of the Siemens works 
in Berlin, with a view to converting lignite tar 
oils into fatty acids by the action of ozone. 

I Similar experiments carried out on a large scale 
by a process introduced by the City of Wiesbaden 
are reported to have been equally successful. By 
treating the fatty acids with potash lye, a liibri- 
eating soap giving a good lather is obtained, and 
ticatment with soda lye gives a solid product which 
can be pressed in moulds. Also by ozonising acetic, 
propionic, and butyric acids and uiiattacked gas 
ml a colqurles^ high quality paraffin wax results. 

(Jiitted. d. Betchsb. Beat. Tech. No. 24, 1919.) 

The Beet Sugar Industry In Bulgarla.-lAfter a 
promising start tho Bulgarian beet sugar industry 
has been tailing off, especially during the war; 
although there was a slight increase in production 

n mrf 191^-14, the figu^ros being 

11,000 tons tor the former and 7800 tons for tho 
latter period. During tho war, when Austria 
e.ported sugar to Bulgaria and Turkey, the price 
of sugar was about 10 leva, say 8s., per pound; it 
has now risen to nearly £1. Tbe responsibility for 
poor yields of beets can bo fixed in a very large 
measure on the growers themselves, inasmuch ns 
tho cultivation of the roots is inferior. In many 
cases tho ground is simply ploughed up, tho seed 
sown broadcast, tho field hoed once and then left 
without any further attention until the autumn. 
And yet it has been proved by experiment that 
good crops can bo grown there. However, the 
growers seen very unwilling to accept advice offered 
to tliem, so that the yield per acre remains poor 
in some cases as low as 120 lb. per acre. Also' 
many growers prefer to prepare their favourite 
rakm from the roots to delivering them to the 
factory. Jhe Government could do much to help 
the industry forward by providing better transport 
tacilitics, and by paying the growers bettor prices 
lor their roots. They are receiving 15 leva, or 
about lls,, per ton of roots, whereas tho return 
tor cereals approaches £80 a ton. Until Govern- 
ment aid IS forthcoming tho prospects of the 
industry will remain uncertain, and tho whole 
population will continue to demand tho importation 

1919^ Ind., 

The Bugsian Beet Sugar Industry.— Franco, Russia, 
and Germany may pride themselves on having 
the longest established beet sugar industries 
Ihcy all date from the beginning of tho 19th cen- 
and Russia, together with Austria, 
are still the largest beet sugar producing countries 
of the world. Tho following figures will be useful 
tor demonstrating tho relative positions occupied 
by them as regards their annual sugar output for 
two consecutive years taken at random : — 

Motrio tons. 

^ 1909. 1910. 

Gonpiiny . . 2,640,000 . . 2,502 000 

Austria .. 1,246,000 .. 1,542 000 

Russia .. 1,124,000 .. 2,115,0(0 

The first Russian beet sugar factory was erected 
of Tula in Central Russia in 
loUij. All the early factories were of a very primi- 
tii^ character and many wore provided with in- 
sufficient capital. Up to tho year 1825 there were 
only two factories. Later on the number increased 
rapidly, so that in 1861 there were no less than 432 
factor!^ with an annual output of 64,400 metric 
tons. This vigorous growth was checked by the 
emancipation of twenty-three million serfs by 
Alexander II. in 1861 with the result that in 1863, 
with 402 factories still working, tho actual pro- 
duction was reduced to about one-half. Since then 
the industry has developed continuously aAd has 
assumed a more modern character. The intro- 
duction of steam and of the diffusion process into 
the works aecounta largely for tiiis progr^. 
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in 1908*4 iJie output was 1,022.000 tons; in 1908*9 
1.375,000: and in 1913-14 1,791,000 tons. In 
1914-15 tne output was 1,739,000, a figure which 
does not include sugar manufactured in Poland. 
During the war the production decreased con- 
sideraoly and for 1917-18 it is given as 1,100,000 
tons onl^y. The low production during the war may 
be ascribed to shortage of beet acreage, partly 
accounted for by tho Gorman occupation, and to 
inferior crops duo to shortage of fertilisers. 

The annual consumption per head in Russia is 
very far behind that of other countries. In 1900 it 
had increased to 8-4 lb. and to double that amount, 
namely 17 Ib.^ in 1918. During the war tho increase 
in consumption was maintained owing to tho re- 
quirements of the military administration, the in- 
creased purchasing power of the population and the 
prohibition of spirits which increased the consump- 
tion of tea. Tho larger consumption and the 
lower production effectively put a stop to all export, 
with tne exception of limited quantities to Finland 
and for a time to Persia, where ifwas exported for 
the purpose of creating funds for the expenditure 
incurred by the Russian armies. The continuous 
rise in the price of the raw material is due partly 
to the fact that some estates have passed into the 
hands of peasants who prefer raising cereals to 
growing roots. Therefore, if tho industry is to 
thrive in the future it will have to bo very well 
organised and supplied wifli tho best technical 
advice. 

In regard to technical development Russia un- 
doubtedly takes first place among beet-growing 
nations, and many of the improvements have been 
made by Russian inventors. A good illustration of 
tho satisfactory progress made by tho industry is 
given by the fact that whereas in 1880 only 7 — 8 per 
cent, of sugar was extracted, in 1913 the extraction 
had increased to 10 — 11 per cent. This improve- 
ment led to a decrease in tho cost of production ot 
23 per cent, during tho ten years beiore the War. 
As much attention as f)ossiblo will also have to be 
paid to making full use of by-products. Black 
molasses, containing 45 — 50 per (‘eiit. of sugar, 
ahich is not extracted, is already being employed 
for the purpose of improving cattle food and in 
brandy distilleries. Tho exhausted pulp is em- 
pleyoci exclusively for cattle food either in the raw 
or in the fermented condition, 

Tho first attempt to introduce the sugar industry 
into Siberia was in tho Government of Tomsk. It 
failed through lack of capital and was follow'cd by 
the erection of a factory in 1889 in tho Government 
of Yeniseisk in East Siberia. It closed down in 
1898, again through lack of working capital and 
adequate factory equipment. Now tho Omsk 
Government has undertaken to develop the in- 
dustry in Siberia and for that purpose is offering 
30,000 acres of land and other privileges to each 
factory. — {U.S. Com. Itep., Jvly 8, 1919.) 

Production of Wolfram In Portugal.— -Many tung- 
sten minerals are found in the central and norFhorn 
Portuguese provinces of Minho-e-Douro, Traz-os- 
Montes, Beira Alta and Beira Baixn, and the ore 
worked averages 65 — 65 per cent, of tungstic acid. 
The total production is estimated at 900 — 1500 tons 
yearly. Before the war the cost of production was 
approximately 300 — 460 escudos (£67 — £100 : 
e8cudo=4s. 5id.) per ton, but recently this has risen 
nearly 200 per cent. The mines are owned by an 
American company, and all tho ore product is 
exported. The industry has been paralysed since 
the termination of hostilities. Mine owners have 
protested against the production tax of 180 escudos 

S er ton, imposed in 1917, for there is also an export 
uty of like amount. A commission is now consider- 
ing ft new law to be presented to the Government, 
which it is hoped will remove many of the obstftcles 
impeding the development of this indtwtry. — (D.iSf. 
Com, JRep,, JtOy 24, 1919.) ^ 


LEGAL INTELLIGENCE. 


Customs Seizure of PYBOGALtio Acid. — J, Brown 
V* W, Buckley, 

Before tho Vacation Judge, Mr. Justice Greer, 
on September 24, a motion was heard on behalf of 
the plaintiff in an action by John Brown, dealer in 
chemical materials, of London and Manchester, 
against W. Buckley, an officer of H.M. Customs and 
Excise at Manchester. The plaintiff asked for an 
interlocutory injunction to reetrain the detention 
of 5 ewts. of pyrogallic acid bought by him from 
tho ‘ Mallinckroft Chemical Works, Ltd., of 
Montreal, Canada, and shipped from Now York to 
Manchester in July and August, 1919. 

It appeared that, according to the plaintiff’s 
ca.se, the goods were detained by the Customs 
authorities at Manchester upon the authority of a 
Royal Proclamation made in connexion with the 
Customs Consolidation Act, 1876 (Sec. 43), which 
said “ the importation of armsj^ammunition, gun- 
powder, or any other goods may be prohibited 1^ 
Proclamation or Order in Council.” The plaintiff 
said that tho Act did not purport to prohibit the 
importation of pyrogallic acid, nor could the acid 
conceivably come within the categories of goods eet 
out in tho Proclamation in question. Further, even 
if pyrogallic acid was covered by any general 
description in any Prohibition of Import Proclama- 
tion, it was a chemical well known as a commercial 
article, was only used in the development of photo- 
graphs, and it was in no sense a substance which 
could come under the general description ” ammu- 
nition or gunpowder,” nor was it in any sense a 
substance fjusdem (jenerU with those substances. 
Plaintiff maintained that the detention was wrong- 
ful and asked for relief. 

The Attorney-General (Sir Gordon Hewart), for 
the Customs autliorities, submitted that as the 
plaintiff bad started an action in which the whole 
question of the validity and meaning of the statute 
would be raised, the present interlocutory applica- 
tion was miscjonceived. He also said that the mean- 
ing of the Section was by no means a.s clear as had 
been suggested on behalf of tho plaintiff. The 
Customs were anxious that it should be dismissed 
and decided when the trial came on, but not upon 
ail interlocutory motion. Even if the plaintiff suc- 
ceeded the order would be nugatory, as the goods 
were under the control of the Board of Customs 
subject to the Act. 

Mr. Justice Greer said that he could not decide 
the quetstion now ; it was one of general importance 
to merchants, and the parties must apply to Mr. 

I Justice Younger (in whose list the action was set for 

I an early trial). While giving no decision, he was 
inclined to think that the construction contended 
for on behalf of the plaintiff was correct. He re- 
fused the application, and made no order as to costs, 
except that they should be reserved to the trial or 
the action. 


Aitlication for Use of German Patents. 

An application was made on October 7 to the 
Comptroller of Patents on behalf of Messrs. 
Brunner, Mond and Co., Ltd., for licences to work 
under ten patents of the Badische Anilin and Soda 
Fabrik, nine of which apply to the manufacture 
of ammonia and one to the purification of oxygen. 
The patents in question are Nos. 17,642/09, 
17,951/09, 14,023/10, 19,249/10, 19,778/10, 

5833/11,- 5835/11, 21,151/11, 28,167/11, and 

44,509/10. 

The grant Qf the Ueenew waa reeom»ended. 
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FUEL ECONOMY. 

A BEPOBT ON THB PBESENT STATUS OP FUEL ECONOMY 
IN THE GkBMAN iron AND STEEL INDUSTRY OF THE 
OCCUPIED TERRITORY ON THE LEFT BANK OP THE 

Khine. Vreiented to the Iron and Steel Insti- 
tute by Cosmo Johns and L. Ennis. 

This report records the condition of affairs as 
found in April, 1919, but owing to the peculiar 
industrial conditions then prevailing, the trend of 
progress, as conceived by the authors, is also indi- 
cated. The iron ores of the Lorraine district con- 
tain less than 30% iron, but can be made 
up into sclf-huxing mixtures which require an 
aadition of one-third of their weight of coke. 
Except in the Saar Valley few works have their ow n 
coke ovens, but depend upon rail-borne Westphalian 
coke. It was found that the coke constituted 64 j 
per cent, of the cost of pig iron. 

The Germans have (oncentrated their efforts upon 
the best utilisation of furnace gas. The actual coke 
consumption per ton of pig iron was (April, 1919) 
1126—1500 kilo., being about 200 kilo, greater than 
the pre-war consumption. One new furnace in the 
Rombas works was noticed with only thN'c stoves, 
but with the addition of two recuperators, which 
utilised the heat in the combustion products from 
the stoves to pre-heat the air used for combustion. 

The dust content of the gas was always reduced 
to about 01 grin, per cu. m, before being used for 
any heating purpose. Wet towers and fans, the 
Zschocke w'et system, and the Halberg-Beth dry 
system W'ere noted, and at all works great import- 
ance was attached to this matter. With clean gas 
the efficiency of the stove is increased, leaving a 
greater surplus for other purposes. Thoisen washers 
were used for the second cleaning of the gavS for 
internal combustion eiigineti ; those reduced the dust 
content to about 0 002 grm. per cu. m., and served 
to cool the gas. A feature or the works visited was 
the installation of large gas engines of 1500— 5(W0 
h.p., working on cleaned furnace gas. The policy 
was to ipake the best use of the power thus gene- 
rated for the compression of air for blast furnaces 
and converters and for generation of electric power 
for rolling mills, etc., so that the maximum 
quantity of surplus gas was available for steam 
raising and for furnace heating. Although the gas 
engine was prominent in the system, steam-turbine- 
driven generators were usually added to provide 
elasticity. At the Volkingen works the exhaust 
gases of a 3000 h.p. gas engine were used in a waste 
neat boiler. 

In most cases the blast furnaces are combined 
with the steel w'orks, the bulk of the liquid pig iron 
being treated by the basic Bessemer process. The 
basic open-hearth furnates, dealing with scrap from 
the mills, used 20—25% of pig iron in their 
charges and produced ingots with a coal consump- 
tion of 250 kilo, per ton. Pig iron containing less 
tb^ 1% silicon and 0-06 — 007% sulphur w'as 
being regularly made and did not necessi- 
tate the use of active mixers. Such mixers as were 
used were simply heated by blast furnace or coke 
oven gas. 

The furnace gas contained 10% CO„ 28% CO, 
4% IL. The tendency is to use regenerated or en- 
riched blast furnace gas for the purpose of reheat- 
ing ingots. 

The power requirements of the majority of steel 
mills are at present met by tandem compound oon- 
deming steam engines, the steam being generate 
mainly in gas-fired boilers. The Hagondange mills, 
however, are completely electrified, and probably 
this represents future practice after the linking up 
of power stations has been developed. 

Proposals which have not yet established ihem- 
|plm in pmtiee are ; — L flfc^op^ic precipi- 


tation of dust from the furnace S- The 

enrichment of blast with oxygen. 8, The wnsenra- 
tion of the surplus furnace gas at week-ends. 

The authors^ recommendations for the promotion 
of fuel economy are: — 1. The furnace gM should 
be cleaned without loss of sensible heat whero pos- 
sible. 2. All power should be generated in gas 
engines with only such stekm turbines as are neoes- 
I sary to provide elasticity. As much steam as 
possible snould be furnished by waste-heat boilers 
of the fire- tube type attached to the gas engines. 
3. Power stations should be Jinked up to render 
practicable the electrification of st^l works. 4. 
Cleaned furnace gas should be the principal fuel in 
melting and reheating furnaces, and also, after en- 
richment, in open-heariii furnaces. 


Report on Trade Conditions in British East 
Africa, Uganda, and Zanzibar. By T. Sleith. 
Department of Mines and IndustrieSy Union of 
South Africa. Pp. 64. (Cape Town: Cape 
Times, Ltd., 1919.) 

In 1918 the author of this report was commis- 
sioned by the Union Government to undertake a 
tour lasting four months with the object of investi- 
gating the possibility of stimulating trade between 
these East African colonies and the Union of South 
Africa. The main impression he brought back was 
that Central Africa is of primary and paramount 
importance to the Union as a source of certain raw 
materials and products. There exists an unlimited 
supply of copra^ palm oil, groundnuts, sim-sim, 
sisal, beesw'ax, hides, and skins, and other commo- 
dities of equal industrial importance. 

Jfritish ?)ast Africa . — The principal exports are, 
in order of decreasing value, hides and skins, fibre, 
grain and oil seeds, coffee, carbonate of soda, copra. 
The export of hides and skins will grow as the cattle 
industry develops. More than 96% of these 
exports, valued at £156,().'>6 (ox hides, £123,396; 
goat skins, £31,294) go to the United Kingdom. 

Attention is again being directed to the wattle 
bark industry, hitherto a failure owing to low 
prices, high freights, and to climatic conditions 
preventing the air-drying of the hark; 16,000 acres 
is now under black wattle, and the erection of 
tannin works is contemplated. 

Sisal constitutes 98 per cent, of the total pro- 
duction of fibre; £129,555 worth was exported in 
1917, and practically all of it went to the United 
Kingdom. In 1917, 20,000 acres. was under sisal; 
it is now the premier crop of the Protectorate, 
although the cultivation, which is not suitable for 
small settlers, was begun only in 1908. The pre- 
war price in London of £35 to £45 a ton rose in 
1918 to about £100. Much attention is being given 
to the cultivation of flax, of which there is now 
about 10,000 acres in the Protectorate, but this 
area will soon be very largely increasea. Cotton 
is not at ])resent to bo reckoned among the re- 
sources of British East Africa, nor is wool, of which 
the exports arc valued only at £12,327. 

Owing to the local consumption of grain by the 
military forces the total exports of grain and oil- 
seeds have recently much diminished ; sesamum is 
the principal crop. The cultivation of maize, for 
which there is cheap labour and illimitable land 
of suitable quality, is extending. 

The production of copra is practically stationary. 
In 1917, Italy and France took over 80 per cent, 
of the total of 28,748 cwts. exported. 

The Magadi Soda Lake, 60 miles south of Nairobi, 
covers 30 square miles and contains an inex- 
haustible supply of very pure natural soda (con- 
stantly l^ing added to by the hot springs) of which 
200 million tons is actually exposed. The crystal- 
line blocks consist of a sesquicarbonate of soda 
free from sulphate which, aftet drying and crush* 
in^h is «x|>qrm in bags to Amcribai Great Mtain^ 
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Aftioa. This natural soda containa twice as much 
sodium carbonate as soda crvstals, and ia therefore 
economical as regards freight; it is atable in air 
and may be used instead of high-grade soda ash. 
In block form it is used in Africa and India as a 
“ salt-lick ** for cattle. The quantity exported in 
1917 was 2163 tons, valued at £45i056. The pro- 
duction is expanding rapidly. 

' Soap was imported from Europe in 1917 to the 
value of £70,000. The South African product of 
equal quality is said to be excluded by a territorial 
arrangement between the leading manufacturers. 
Candles are obtained at present from Burmah and 
India. The current suppV of matches from Japan 
and India is of the very poorest quality. 


There are enormous timber reserves in British 
East Africa, the greater part being found in the 
Highlands. Certain areas are being exploited, and 
the industry is expected to become very important 
in the near future. Very little timber has so far 
been exported, but the Government is considering 
the question of improving harbour facilities for 
this purpose. The chief varieties available are: — 
Ironwooa, Olea hochstetterii, which is almost iden- 
tical with the South African ironwood — Olea lauri- 
folia. It is of great strength and durability, and 
possesses a very beautiful grain. Its weight is 
59 lb. per cub. ft., and there are approximately 
500 cub. ft. to the acre. Another excellent wagon 
wood is “ red stinkwood,” Pygeum Africanumy 
which, when seasoned, weighs 48 Ib. to the cub. ft. ; 
it is not plentiful. Yellow wood, Podocarpus trad- 
Her or Podo, is comparable with the Kauri of New 
Zealand. It makes good railway sleepers and con- 
struction timber when croasoted. A great future 
is predicted for this timber, of which many hun- 
dr^s of thousands of acres exist. The yield is 
2000 cub. ft. to the acre, and the weight 37 lb. per 
cub. ft. Cedar or Juniperus proccru, which is also 
very abundant, is much used for building purposes, 
and is immune to white ants. After 5 years’ air 
drying the average weight is 36 lb, per cub, ft. The 
price of each of the above-mentioned woods was 
Jls, 5 per cub. ft, f,o,b, Kilindini, 

The Indian community plays a very important 
part in the commercial affairs of this Protectorate, 
and a very powerful “ Indian Association ” exists 
to promote the interests of Indian traders. 

JJganda. Here also the Indian trader is pro- 
minent, and his influence is extending. Tho culti- 
vation of cotton, extending over 133,000 acres, is 
almost entirely in native hands and is increasing 
yearly. In 1917, the exports were worth £560,000. 
Attempts to cultivate sisal some years ago were 
abandoned. Flax has recently been planted on an 
experimental scale. The plantain, grown exten- 
sively for food, may prove a source of fibre, and ^e 
production of raw silk and paper pulp (from 
elephant grass) are possible developments. Between 
10,000 and 15.000 tons of cottonseed, yielding about 
12 per cent, of oil, is available annually, but owing 
to the cost of freight it is practically valueless, and 
is used for fuel or manure. 


Exports of sim-sim in 1916—1917 were 1905 tons. 
The bulk of the groundnuts and sim-sim formerly 
went to France. The castor oil plant, the shea nut 
tree and others^ of potential value for oil extrac- 
tion p;row wild in Uganda, but have not been com- 
mercially developed. Small quantities of beeswax 
are available. The acreage under Para rubier is 
abotjt 6000, and of other varieties about 1500; the 
cultivation is extending. Efforts are being made 
Jo ^prove the quality of hides and skins, of which 
1100 tons was exported in 1917-18. Since 1914 
native timber has successfully replaced the ira- 
IfortM, but thero is at present no indication of the 


developoK 
wood^ 


No 00 ^ or othei 


in demand are paints and distempers and cheap 
perfumery, 

Zanzibar, Clove cultivation, mainly by Arabs, is 
the chief industry, and about 60,000 acres is under 
cloves in the islands of Zanzibar and Pemba which 
yield the bulk of the world’s supply. Exports in 
1917 were valued at £436,242, of which 66% 
went to India, 17% to the United Kingdom, 
and 14% to tho United States. Before the 
w'ar Germany was the second largest buyer. The 
coconut industry ranks second and the export of 
copra is steadily increasing, but owing to tne lack 
of drying facilities the product is inferior to that 
of Cochin or Ceylon. Until the end of 1914, Mar- 
seilles was practically the sole market for Zanzibar 
copra; in 1915 British South Africa became a factor 
in the market, and later, Italy. Exports in 1917 
to the value of £299,653 were distributed between 
Italy (76%), British South Africa (17%), and 
Fraiice (3.3%). Guano can be obtained in large 
quantities on the islands adjacent to Zanzibar and 
on many other islands off the East Coast. Bunker 
coa\, formerly imported from ^ales, is urgently 
required, as is also ammonia fo^ice plants at Zan- 
zibar and Dar-es-Salaam, and vinegar. 


GOVEBNMENT ORDERS AND NOTICES. 


PROHIBITED EXPORTS. 

Headings transferred from one list to another. 

From List A to List B: — Aircraft, other than 
balloons, of all kinds and their component parts, 
together with accessories and articles suitable for 
use in connexion with aircraft. 

Deleted Headings . — (a) Malt; (a) beer and ale: 
(a) cakes and meals, the following: — Fishmeal and 
concentrated fish. 


Trading with late enemy and other countries, 
Tlie Board of Trade has issued new notes on this 
subject superseding those published in July last. 
The notes cover the following countries : — Ger- 
many; the former Austro-Hungarian Dominions; 
Turkey and Bulgaria; Norway, Sweden, Denmark, 
Holland and Switzerland; Poland, Finland, 
Esthonia, Ijcttland and Lithuania. 

Export Credits. The Board of Trade has made 
certain alterations in and additions to the scheme of 
exiwrt credits (this J., 1919, 339 k). Full par- 
ticulars are available at the Export Credits Depart- 
nieiit, 10, Bfisinghall Street, E.C. 2. 


NFAV ORDERS. 


Ministry of Transport. By an Order in Council 
of September 22 last, the powers of the Board of 
Trade in relation to railways, light railways, tram- 
waj’s, canals, waterways and inland navigations, 
roads, bridges and femes (with vehicles and traflSc 
thereon), harbours, docks and piers w’ere transferred 
to the Minister of Transport. 

The 1918 Crop Rescutchkd Tow (Ireland) (Can- 
cellation) Order, 1919. Ministry of Munitions, 
September 26. 

The Gas and Coal (Emergency) Order, 1919, 
issued on September 26, requires gas undertakings 
to limit their coal consumption to the production 
of a gas of 15 per cent, low^er quality than tha^re- 
viously supnlied, and not exceeding 425 B.Th.U. in 
calorific value, and authori^s reduction of pressure 
in gas mains at certain periods of the day or night. 

Maximum Prices op Petrol. New maximum 


prices were iesued under an Order of the Beard of 
Trade on October 1, and these were revised on the 
following day. T)» revised wholesale prices for 
spirit in c4ns : *~-Aviatien. per giulon, 3s., 
^p^ial hoilim 8s. 1]M., No. 1 2b. 8d., No. 2- 
6d^ i}d. peir gall* more. 
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OFFICIAL TRADE INTELLIGENCE. 

(From the Board of Trade Journal for 
September 25 and October 2.) 


OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at 
the Department of Overseas Trade (Development 
and Intelligence), 4, Queen Anne's Gate Buildings, 
S.W, 1, from firms, agents or individuals who desire 
to represent U.K. manufacturers or exporters of 
of the goods specified. British firms may obtain 
the names and addresses of the persons or firms 
referred to by applying to tho Department and 
quoting the spccihc reference number. 



Britlflli India; .. 
Canada . . 

British West Indies 
Egypt 

M 

Hong Kong 

Newfoundland . . 
Anstria 
Belgium . . 


Csecho -Slovakia 
France 


Greece 

Italy 


Norway 

Spain 


Chemicals 
Dyes for leather and woollens, tnn- 
nora* supplies, leather, lubricating 
oil 

Glassware, crockery, aluminium 

goods 

Glass, china, leather, soap, chemi- 
cals, medicines, perfumery 
Druggists' sundries, rubber good.s . . 
Chemicals for pulp and paper mnnu* 
facturc, paint, soap, fortlliacra . . 
Glassware, china, stoneware 
Carbon dioxide, galvanised Iron 
(corrugate<l), cement, manures . . 
Chemicals, colours, varnish . . 
Chemicals, dyes, paint, dlstcmisT, 
varnish, caustic soda, lubricating 
oils (also catalogues and price 

lists wanted) 

Ammonium sulphate, dyes, drugs, 
industrial chemicals 

Metals, oils 

(Copper compounds, soap, candles.. 
Piano wire, resistance wire, thenno- 
metera, resin solder 
llumatite, pig Iron, splegcl, ferro- 
manganese, ferro-slllcon . . 

Metal sheets for roofing, fertUlaers 

Pig Iron, cast steel 

Drugs 

Copper, tin, nickel, aluminium, l>rass, 
lead, tanning materials, phosplmb's 
Boric, citric, carbonic and sulphuric 
acids, permanganate, copper sul- 
phate, etc. , . 

Iron, cast iron, paint, varnish, , 

linseed oil | 

Sugar : 

Chemicals 

Soap, perfumery i 

Oils, fats 

Galvanised corrugated slitMJts, cement , 
Tinplate, galvanised Iron . . . . I 

Sheet zinc and tin, galvanised Iron. . j 
Oxalic acid, tripoll, emery, bismuth, ' 


7Xi 

737 


(180 

091 


693 

744 

742 

746 


701 

748 

749 
707 


715 

718 

721 

701 

72(*i 

727 


• The Canadian (jlovernment Trade Commissioner, 73, Ila.Hlngliall 
Street. E.C. 2. 

tThe British diambcr of Commerce for Italy, Vii Silvio 
PelUco, 12, Milan. 

Markets SouoHT.—Canadian firms desire to get 
into touch with U.K. importers of natural oxides, 
ochres, sulphur, sulphuric acid, zinc oxide and soda 
ash. Inquiries should be addressed to the Canadian 
Government Trade Commissioner, 73, Basinghall 
Street, E.C. 2, 

A merchant at Hong Kong desires to got into 
touch with U.K. importers of peanut oil, cassia oil, 
aniseed oil, camphor oil, tea oil and lard. Inquiries 
should be addressed to the Department, [l^f. Ne. 
746.3 


M 

Skins, leather, grraso 

729 

M 

EHsonci; of aniseed . . 

700 

(Canary Isles) 

Iron, metals, lubricating oils 

7(i8 

Paints 

731 

Bwitflorland 

Optical goods 

771 

United SUtM 

Hides, skins 

778 

Argentina, Brazil. . 

Pottorv, stainless cutlery, etc. 

780 i 

Guatemala 

Central and South 

p4int^ 

78.3 

America 

Drugs, medicines, etc. 

i 784 


TARIFF, CUSTOMS, EXCISE. 

Arpenftno.— Tho export of sugar is prohibited as 
from Aug. 8, and the re-export after Sept. 16.^ 

(3oods for Patagonian ports may be transhipped 
at Buenos Aires, customs duties being paid in 
Patagonia. 

Brazil, — Tho regulations laid down in the Budget 
Law for 1919 respecting tho specification of goods 
in Consular invoices has been prorogued indefin- 
itely. 

Bulijarui. — Tho new import and export regula- 
tions are set out in full in the Bd, of Trade J, for 
Oct. 2. Among tho articles on the free list are 
many food stuffs, condensed milk, certain vegetable 
oils, cod liver oil, washing soap, candles, tar, glue, 
vaseline, heavy mineral oil, tanning materials, coal 
tar dyes, mineral colours, chalk, ink, ammonium 
sulphate, medicines, cement, pottery, porcelain, 
glass, paper, cardboard, hides, skins, leather, 
rubber, gutta-percha, ores, metals, alloys, and 
scientific instruments. 

Czecho-Slovalcia. — The conditions generally go- 
verning the issue of import licences and the pay- 
ment for shipments are given in the Bd. of Trade J. 
for Sept. 25. Articles in demand include seal oil, 
iron ore, ferro-manganese, salt, nickel, copper, tin, 
zinc ore, saltpetre, phosphates, magnesia, pyrites, 
rubber, tallow, turpentine, amorphous phosphorus, 
quebracho extract, and hides. 

Cuba, — Only legally authorised pharmacists and 
druggists attach(?d to a hospital, clinic or similar 
institution may import or produce opium, Indian 
hemp, chloroform, ether, chloral hydrate, morphine, 
narceine, heroine, dionino, poronine, cocaine, 
novocaiiio, tropocainc, eucaine, stovaine, mari- 
guane, and other products specified us being pre- 
judicial to health. 

The original order may be seen at the Depart- 
ment of Overseas Trade. 

Fj(jypt, — The customs duty on copper, brass, tin, 
lead, zinc, antimony, quicksilver and phosphor 
bronze has been amenclcd as from Sept. 1. 

Esthonia. — A copy of ilu^ rcgulationH governing 
foreign trade is set out in the Bd. of Trade J . for 
Sept. 25. The importation of, inter alia^ iron, 
stt^l, grain, sugar, salt, petroleum, benzine, 
naphtha, lubricating oil, maclnno and cylinder oils, 
and leather may be elfected without special permit. 
The import of hincy goods and unnecessary ‘articles 
is entindy prohibited. The import of all other 
goods is only permitted by the sanction of tho 
Council for Foreign Trade. 

France. — Wine may now be imported without 
restrictions subject only to the usual customs 
formalities. 

Germany. — General import prohibition remains 
in force, but lists of free imports will bo issued. 
All raw materials are to be admitted without 
licence, but half-finished and finished goods will bo 
under control. 

Italy. — The new tariff is unlikely to become effec- 
tive until next year. 

N etherlands. — The prohibition of tho export of 
ether has been temporarily raised. 

Morocco {French Zone). — The prohibited export 
list still includes cereals, wood charcoal, and soap. 

Bhodesia. — Certificates of origin and interest are 
no longer required for goods imported into Southern 
Rhodesia. 

South Bussia. — All exports from South Russia are 
duty free. 

The sugar monopoly has been abolished and excise 
duties are now leviable on sugar, matches and tea. 

United States. — It is proposed to promote tho* 
production of tungsten ores and manufacture 
thereof by levying a customs duty upon imported 
tungsten, ite ores, alloys and oopcentrates. * 
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COMPANY NEWS. 


MAGADI SODA CO., LTD. 

At the eighth ordinary general meeting, held in 
London on September 22, Mr. S. Samuel, M.P., 
who presided, said that the trading loss of £48,954 
was more apparent than real, as a large propor- 
tion of the expenditure on labour would not recur. 
The sales, less charges, amounted to £12,081. Very 
serious labour troubles had occurred in East Africa 
just when production was on the point of starting. 
The cost of lalwur had increased by about 200 per 
cent., and owing to the war it had not been pos- 
sible to carry into effect the decision to eliminate 
as ‘far as possible manual labour by substituting 
mechanical appliances. About the middle of this 
year it was decided to discontinue production and 
devote all energies to the completion of the plant 
for mechanical production and transportation. 
The stock in hand on December 31 last amounted 
to £63,175, compared with £10,965 a year pre- 
viously, and doubtless this would have been 
realised but for the armistice, which released soda 
ash for commercial purposes. Moreover, their pro- 
duct had been subjected to a higher rate of duty 
in India, Japan and elsewhere because it was a 
raw material. This difficulty would be removed 
when the company was producing soda ash which 
should eventuate in the spring of 1920. No com- 
pensation had yet been received from the Govern- 
ment in respect of the commandeering of the com- 
pany’s railway and water supply in East Africa, 
nor for the rent of the works at Irlam, near Man- 
chester, but the claims were still being pressed. 

Although the progress of the works in East 
Africa had been disappointingly slow, he could 
assure the shareholders that they were in sight 
of success; meanwhile existing contracts should 
bring in sufficient to pay expenses. It would be 
possible to sell soda ash and other products at a 
price which would defy competition. The produc- 
tion and sale of granular soda were undertaken 
as a temporary expedient. In conclusion, Mr. 
Sa/nuel stated that in duo course they would cer- 
tai)ilv be shipping soda ash to the United Kingdom, 
and they would be able to join issue with the 
monopoly at present in existence in any possible 
attacks it might make upon their customers in 
various parts of the world. 

The report states that the caustic soda plant 
was brought to the productive stage at the end of 
last year, and that the product is of the highest 
quality. The company was originally capitalist at 
£1,312,500, of which £1,250,000 was in ordinary 
and the remainder in deferred shares. When the 
issue was made, in July last, of £500,000 deben- I 
tures, convertible into ordinary shares up to July, ] 
1939, the capital was increased by a further 
£500,000. 


CALICO PRINTERS’ ASSOCIATION. LTD. 

Mr. Lennox B. Lee, chairman of the company, 
addressed the twentieth ordinary general meeting 
at Manchester on September 17. 

As no agreement has yet been reached with the 
Revenue authorities on the question of excess 
profits duty, a report and the accounts for the 
year ended June 30 last have not been issued. 
Among the |}oints at issue is the claim made by 
the Association that the expenses of restoring 
machinery are a legitimate charge against profits 
during the war period. Owing to the calling up 
of skiued men for Oorernment servioe, it was not 
possible io exeeate repairs as tliey wets headed; 


with the result that machinei^ suffered out of all 
proportion to the saving in wages effected. 
Another unsettled question is the treatment of 
stocks at the end or the period of taxation. A 
White Paper issued in 191/ provided for a peri<^ 
of two years after the termination of the tax in 
which losses arising from the realisation of stocks 
in hand should be met to some extent out of the 
exces.s profits earned duri,ng the period of the 
tax. Tnere is no indication at present as to how^ 
the Government intends to fulfil this promise. 

With the signing of the armistice the trade, 
which had been steadily diminishing, nearly ceos^ 
completely, but before the end of - the financial 
year business had revived and during the past 
three months has been very good indeed. In 
spite of very high prices there is every probability 
of the demand continuing. Costs of production are 
increasing to such an extent that further advances 
in selling rates will be necessary. The shortage 
of colours is still acute. “ We recognise the pro- 
gress made by British manufacturers, and though 
we utilise their products when^er we can, we are 
still largely dependent upon Sujiss supplies, which 
are insufficient in quantity and range to meet our 
needs. It is obvious therefore that advantage must 
now be taken to obtain a share of the stocks and 
output of German colour secured to the Reparation 
Committee of the Allies under the Treaty of Peace, 
All the European countries except Groat Britain 
have obtained colour from Germany, and America 
is sending a special commissioner to Europe on an 
urgent mission in order to secure a six months’ 
supply to meet her requirements.” 

The company’s works and mill in France have 
had a satisfactory year. Trade in France has 
revived since March last. In June, however, the 
works were closed owing to a general strike in the 
Rouen district, and at present only about half of 
the printing machines is w'orking owing to shortage 
of coal. The recent addition of Cs. per ton to the 
price in this country adds £120,000 to the A.ssocia- 
tion’s yearly ’coal bill. About ten tons of coal is 
consumed for every ton of cloth treated. 


LAWES CHEMICAL MANURE CO., LTD. 

The 45th, 46th, and 47th ordinary general meet- 
ings were held in London on September 25, Mr. 
E. G. Cubitt presiding. 

Dealing first with the accounts, the chairman 
said that a settlement had been finally reached with 
regard to the company’s liability for excess profits 
duty up to June, 1918. During the three years the 
debenture debt of £6,000 had been cleared off, and 
£25,300 allocated to depreciation. The contingent 
fund now stands at £38.000, a sum which is none 
too large in view of tne necessity for effecting 
repairs and renewals which could not be under- 
taken during the war period. The available 
balance at June 30 last stood at £30,929, out of 
which the preference dividend of 7 per cent, will 
be paid, and also a dividend of lOs. per share on 
the ordinary shares (£10), together with a bonus 
on the latter of 2s. 6d. per share, leaving £9,512 
to be carried forward. No further dividends in 
respect of the two previous years are reoom- 
t mended. The issued capital is £328,680. 

The difficulty of obtaining adequate supplies of 
raw materials still remains. The output of phos- 
I pbate in North Africa is still abnormally low, and 
the French Government is retaining a larger pro- 
portion for its own consumption. There is a 
scarcity of shipping to convey phosphate from 
America, the fertiliser trade not having suc- 
ceeded in inducing the Shipping OontroITer to 
provide the necessary tonnage, in spite of the 
circumstance that its arrival in London would 
not increase the congestion at the docks. The 
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curtailment has seriously handicapped the export 
trade. The accounts for the three years ended 
June 30 were adopted unanimously. 


ASSOCIATED PORTLAND CEMENT MANU- 
FACTURERS (1900), LTD. 

The twentieth ordinary p;eneral meeting was held 
in London on October 3. The chairman, Brigadier- 
General F. C. Stanley, in his address, referred to 
the closer working arrangement with the British 
Portland Cement Manufacturers, Ltd., in which 
the company holds a controlling interest. For 
some years past the possibility of erecting cement 
works in India had been under consideration, and 
a definite scheme to effect this proposal was now 
being proceeded with. The rest of the address was 
mainly a recapitulation of General Stanley’s speech 
to the associated company (this J., 1919, 357 r). 

The financial year ended June, 1919, was the 
best in the company’s history. The trading profit 
was £5C4,^ and the net profit £312,400. The 
sum of £276,200 is allocated to depreciation, re- 
newals, etc., the two years’ arrears of interest on 
the preference shares are now to be paid off and 
a dividend of IGj per cent. (5^ per cent, in the 
previous year) distributed on the ordinary shares, 
leaving £125,673 to be carried forward. 

At an extraordinary meeting” held subsequently, 
resolutions were na.ssed changing the name cf the 
company to “ The Associated Portland Cement 
Manufacturers, Ltd.,” and authorising the divi- 
sion of the existing £10 shares into ten shares of 
£1 each. 


Sale of the Soap Interests of Brunner, Mono 
AND Co. TO Lever Brothers, Ltd.— In a circular 
to the shareholders, the directors of Brunner, Mond 
and Co., Ltd., announce the conclusion of an agree- 
ment with Lover Bros., Ltd., whereby the latter 
firm will purcha.so for cash the ordinary shares in 
Joseph Crosfield and Sons, soapmakers, Warring- 
ton, and in William Gossage and Sons, soapmakers, 
of Widnes, which were acquired by Brunner, Mond 
and Co. in 1911. 

The United Alkali Co., Ltd. — Arrangements 
have been completed for transferring the works of 
this company at Flint, North Wales, to Messrs. 
Courtaulos, Ltd. 

English Oilfields, Ltd, — Dr, Forbes Leslie has 
informed the Financial Times that a seam of tor- 
banite, 1 ft. 8 in. thick, has been struck in the 
company’s ground in Norfolk, yielding 95 to 100 
gallons of oil per ton (see this J., 1919, 337 ii). 

Price’s Patent Candle Co, Ltd.— An offer has 
been made by Lord Leverhulme to purchase the 
entire shares of this company in exchange for 
shares in Lever Bros., Ltd. The price involves the 
payment of £1,500,000 in ea.sh and £1,270,000 in 
shares. It is proposed to preserve the identity of 
Price’s Candle Co,, and to retain its present 
directorate and management, those directors who 
may desire to retire receiving compensation. 

Buxton Limb Firms Co., Ltd.— The report for 
the year ended Juno 30 last states that the net 
profit is £33,439, after providing for debenture 
interest and writing off £20,649. The dividend for 
the year is 5J per cent., and £24,132 is carried 
forward. The dividend for the previous year was 
6 per cent., with a bonus of 2 per cent. (Issued 
capital, £467,780; debentures, £155,600.) 

John Lysaoht, Ltd. — At the meeting of this 
company, on September 30, the chairman referred 
to the branch works for sheet-rolling and galvanis- 
ing established at Newcastle, N.8.W., in close 
proximity to the steel works of the British Broken 
Hill Proprietary Co. The new works will be in 
operation during the coming year, and if the plant 


in course of erection proves a success, the question 
of further expansion will be considered forthwith. 
In view of the bonus received from the Australian 
Government, the benefit of the tariff and the advan- 
tage as regards freight, it is anticipated that the 
policy of local manufacture will prove a great 
success. 

Yorkshire Dye ware and Chemical Co., Ltd. — 
For tho year ending June 30, 1919, the company 
secured a record net profit of £55,600, after deduc^ 
ing debenturo interest. Tlie ordinary dividend is 
maintained at 35 per cent., £35,000 is placed to 
reserve.^ and £8,700 carried forward. Stocks are 
£26,400 lower at £173,000. The war period has 
been one of great prosperity for this company, and 
it has now been decided to capitalise £75,000 from 
the reserve fund. Tho capital is being raised fro'm 
£75,000 to £150,000 by tho creation of 100,000 new 
shares of 15s. each, which will be distributed among 
the shareholders on a share for share basis. Resolu- 
tions embod.ving these propo.sals were passed at the 
annual meeting, and confirmed at an extra- 
ordinary meeting, both held on September 30 last. 

New Issues. — The English Margarine Works 
(1919), Ltd., has been formed, with a capital of 
£1,500,000, to tako over the English Margarine 
Works at Liverpool, hitherto managed as a branch 
of Lovell and Christmas, Ltd. These works have a 
(capacity of 1(K)0 tons per vveek^ and it is also in- 
tended to purchase the margarine business of the 
ITnited Creameries, Ltd., in Wigtonshire, Scot- 
land. The capital is divided into 750,000 7 per 
cent, cumulative preference shares and 750,000 
ordinary shares, all of £l each. The purchase 
money of £310,164 is payable in ordinary shares, 
and the public issue of 500,000 preference shares 
has been oversubscribed. 

The South AfricAiii Carbide and By-Products Co,, 
Ltd., has been formed, with a capital of £307,500, 
divided into 300,000 7 per cent, cumulative partici- 
pating preference shares of £l (income tax free up 
to 6s. in the £), and 150,000 ordinary shares of Is. 
each. The whole of tho preference shares is now 
offered to public subscription. The company is 
promoted by the Chemico Electro Co., Ltd., to 
manufacture calcium carbide and to extract motor 
spirit, tar oil, etc., from coal and shale at Ballen- 
geich Collieries, Natal. A factory is to be erected 
near the collieries, which are situated on the.main 
line between Johannesburg and Durban, at an esti- 
mated cost of £252,500, and a contract has been 
entered into to provide for a supply of 1000 tons 
per week of fine coal at 2s. per ton. 


TRADE NOTES. 


BRITISH. 

Imports and Exports of Chemicals. — The ” Annual 
Statement of the Trade of the United Kingdom 
with Foreign Countries and British Possessions,” 
Vol. I., 1918, has been issued by tho Board of 
Trade [Cmd. 342, 78. net]. Included in- this blue- 
book are the values, and in some coses the quanti- 
ties, of the chemicals etc. imported and exported 
during each of the five years from 1914 to 1918. 
The heading ” Unenumerated ” is still conspicuous 
in these returns; thus of the total dyestuffs im- 
ported last year, 60 per cent, is unenumerated ; also 
imported potash compounds are classified into 
nitrate of potash and “Other Sorts,” and are 
entered by value only. 

The total value of imported chemicals, not liable 
to duty, and exclusive of drugs, dyes^ and manures, 
wM £25,623,731 in 1918, compared with 
£14,178,199 in 1917, and i^4, 180,400 in 1914. Im- 
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ports of drugs, containing no dutiable ingredient, 
were valued at £3,600,066 in 1918, against 
£2,161,600 in 1914; dyestuffs, exclusive of tanning 
materials and dye woods, £3,607,616 in 1918, 
against £2,053,961 in 1914; and manures 466,819 
tons valued at £1,953,442 in 1918, and 664,735 tons 
worth £1,297,214 in 1914. 

The values of the chemicals and chemical pre- 
parations, other than manures and medicines, ex- 
ported in 1918 and 1914 were £17,288,713 and 
£9,356,155 respectively. Exported manures were 
valued at £921,019 in 1918. and £4,886,474 in 1914; 
and medicines £2,562,711 in 1918 and £1,968,720 in 
1914. 

The Dyestuffs Licensing System and the Disposal of 
German Dyes. — In reply to criticism advanced by 
the British Chemical Trades Association that the 
Dye Trade and Licensing Svib-Committeo set up by 
the Board of Trade is not fairly representative of 
manufacturing and consumers’ interests, and that 
merchants’ interests are entirely unrepresented 
upon it, the Board of Trade states that representa- 
tion on that Committee cannot bo increased. The 
Association has been given to understand that the 
Government will take the opinion of various bodies 
before formulating any definite policy with regard 
to the disposal or German dyes received in part 
payment of the war indemnity. The Association 
suggests that re-exportation of a proportion of the 
dyes at attractive prices would m some respects 
bo beneficial to trade, and it points out that 
between 50 and 60 per cent, of the dyes imported 
into this country before the war was re-exported 
in the form of finished goods. While recognising 
that opposition to speculative trading in dyestuffs 
in recent years is reasonable, the Association sub- 
mits that the legitimate merchant, by reason of 
his special organisation and trade knowledge, is a 
useful factor, and suggests that the dyestuffs in 
question should bo sold in an absolutely open 
market in small lots, preferably by a Government 
Department, with expert assistance on the trade 
and technical side. If this suggestion is unaccept- 
able, the Association, as representing merchants 
generally, is prepared to undertake the sale on a 
basis of actual out-of-pocket expenses, with a guar- 
no tee that such expenses shall not exceed a certain 
spec ified percentage. In any case, should any firm 
be appointed sole distributing agent on behalf of 
the Government, it is understood that such firm 
will not bo allowed to sell to one firm and refuse 
supplies to another at its discretion. 

The Gold Coast in 1917.— The total value of imports 
into this colony during 1917 was £3,386,480, a 
decrease of £2,613,269, or 43 per cent., as compared 
with 1910. This decrease was due almost entirely 
to the difficulty of procuring goods and the lack of 
tonnage to convey them. The imports of coal and 
petroleum increased in value by 51 and 56 per cent, 
respectively, although the quantity of coal im- 
ported in i917 was less than in the previous year. 
The United Kingdom supplied 69 per cent, and 
the United States 22 per cent, of the total imports. 

The value of the commercial exports from the 
colony during 1917, exclusive of gold and specie, 
was £3.810,686, a decrease of £664,680, or 13 per 
cent, ot tlw corresponding value for 1916; 65 per 
cent, of these went to the United Kingdom, 12 per 
cent, to France, and 18 per cent, to the United 
States. The following table gives the quantities 
and values of some of the principal articles ex- 
ported in 1917 : — 


Cocoa tons 

Kola nuts lb. 

Copra tons 

Auriferous by-products lb. 

Palm kernels tons 

Palm oil .....galls. 

Rubber ...,4b. 


90,964 

11,984,646 

786 

87,601 

4,768 

198,900 

9,901,804 


£3,146,861 

£239,134 

£19,916 

£22,316 

£74,911 

£24,770 

«U0,27» 


The rubber exported increased in value by 
£31,407, or 40 per cent., and was four times that 
exported in 1916. This boom was due to bettor 
prices and greater demand from Great Britain, and 
resulted in a better quality of rubl)er being obtained 
by the natives, who took more care in its collection 
and preparation for sale. Tho copra industry is 
being developed in the Quittah district. Tho ex- 
ports of cocoa show a decrease of 18 per cent, in 
value, but an increase of 26 per cent, in quantity. 
Ships have been compelled to give preference to 
freights of palm oil, palm kernels and ground nuts. 

^periments on the extraction of cocoa butter 
have been carried out at Aburi. Extraction by 
primitive means gave a yield of 17 per cent, from 
unfermented beans. The matter is being taken up 
by tho Agricultural Department, on account of the 
abnormal depression in the local cocoa market.^ 
The mining of manganese ore in the Dagwin 
Concession has already been referred to in these 
columns (this J., 1918, 57 r, 458 r; 1919, 319 h). 
— (Col. liep.~Aj]n. No. 988, Aikj., 1919.) 

4 

FOREIGN. 

The Rubber Industry of Japan. — The satisfactory 
progress made by the .Tapancse rubl>er manufac- 
turers during the period or tho war will be evident 
from the figures in tho following tables. Judging 
from the import of crude rubber, which has more 
than doubled during the three years under review, 
the annual value of the output of manufactured 
rubber goods in Japan at the present time probably 
exceeds six million pounds sterling. In particular 
notable progress appears to have been made in the 
cable industry, which has displaced cycle tyres from 
the first position on the export list of manufactured 
rubber goods. In connexion with an important con- 
tract for sheet and hose to he placed by a foreign 
Government, tho four rubber factories in Tokyo 
have come to a'working agreement regarding the 
quality to he supplied, and this action is thought 
by the trade to foreshadow an amalgamation which 
should greatly strengthen the p<«ition of the 
Japanese rubber industry, 

IMPORTS. 


j 1918. 

1917. 

1916. 

; Quail* 

1 Uty, 

Value. 

(£). 

Quan- 

tity. 

Value, 

(£). 

Quan- 

tity. 

1 . 

Crude rubber ! 5,761* 

£ 

1,094,756 

3,043* 

£ 1 
763,114 i 

2,567* 

£ 

637,189 

Automobiles . . 1 1 ,483 

369,414 

733 

130,761 

167 

35,128 

do. Fittings i — 

243,696 

— 

94,627 1 

— 

29,884 

Bicycles .. , 1,203 

•25,290 

843 

11,87£! 

1,176 

7,951 

Tjtcs ' 378 

105 

2,003 

533 i 

5,3.53 

1,909 

Belting ; — 

38.768 

— 

28,190 

— 

20,753 

Insulatwl cables — 

665 

■ — ' 


— 

129,466 

Waterproof 
cloth . . 1 — 

1,272 



2,4,30 1 



2,480 

Elastic bands 1 — 

30,189 

i — 

‘2.153 

— 

•25,826 

Insulating tapei — 
Dental rublier j — 

2,385 

i — 

2.626 1 

— 

1 2,7‘27 

8.874 

, — 

: 0,108 ! 

■ — 

I 0,006 

Sheet <k hose . . ; — 

27,624 

j — 

14,331 1 

— 

1 12,562 

Toyi . . . . 1 — - 

1 5,401 

i — 

3,737 ‘ 


! 8,104 


•Tons. 


EXPORTS. 


Article. 

1018. 

1 1017. 

1916. 

Quantity Value. 

(£) i 

Quantity Value. 

(£) 

Quantity Valne. 

(£) 

Rickshaws 

2,407 

12,776 

6,396 

26,760 

8,044 

20,286 

Bicycles . . 

' 6,146 

27,182 

4,865 

16,418 

376,778 

— 

— 

Tyrw 

Insulated 

2,061.636 

833,042 

2,008,237 

1,030,008 

J 1 

381,068 

cablet .. 


668,156 

— 

280,765 


101,640 

BUtodlaaeoas 


09,301 

— 

62,972 

1 1 
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REVIEWS. 


EStvsbb dp. Photochimir. Par Victor Henri. 

Pp. vii. + 218. {Paris: Gavthier-ViUars et 

Cie., 1919.) Price 18 francs -f 20%. 

This book is the first of a short scries of mono- 
graphs which Prof. Henri hopes to publish in the 
near future. This volume makes a real contribu- 
tion to the literature of physical chemistry, and 
contains a fascinating account of the work of a 
man of great reputation in the li(‘ld of absorption 
spectra and nhotochemistrv. It engenders also 
coedod in inaucing the Shipping Controller to 
volumes. 

In his preface the author explains how lie was 
invited in the early days of the war to take up 
important work in Russia, and how the greater 
part of the writing has been done in Moscow and 
Petrograd. It is possible that to this cause is due 
a somewhat striking want of rcferenc(‘ to work 
carried out in other cities than Paris. It may bo 
that the extraordinary history of Russia during 
the last three years has caused the author intro- 
spectively to discuss the researches carried out by 
himself and his colleagues without realising that 
the laws ho enunciates as new had already bc'cn 
published. Various statements made in the course 
of the book would lead to the belief that the author 
has not had full opportunity of consulting the work 
of other experimenters that has been published 
during the last three or four years. In the case of 
most books this would be a damning criticism, 
but it must be remembered that recently the study 
of absorption spectra has gained a much broader 
outlook. The quantitative relations enunciated by 
the author between the frequencies exhibited by 
substances in the infra-red and ultra-violet regions 
have opened out a new vista, and while not original 
they have been independently and amply confirmed. 
To all who read this book it will be obvious that the j 
chapters have been written at different times with 
perhaps long periwls of time intervening between 
them. This fact, taken in conjunction with the 
author’s experiema's in Russia, will justify our 
ignoring the above criticism, and the unmentioned 
authors will surely concur in this. 

It is interesting to note that Prof. Henri has 
entirely treated the subject from the point of view 
of classical mechanics. Now there is little doubt 
that the energy quantum theory meets with its 
greatest success in its application to the phenomena 
of absorption of radiant energy’, and yet this theory 
only finds scant mention from Henri’s pen. This { 
is not the place k) discuss the arguments for aiul i 
against this theory, but when it is remembered that i 
the stabilisation of this theory is so intimak’ly | 
bound up with the quantitative measurements of j 
the absorption and radiation of energy some regret j 
must be felt that no attemf)t is made to discuss it. j 
Its conception was a real contribution to scientific ' 
thought; and it cannot be ignored. One is tempted ! 
to believe that this omission is due to the fact ! 
that about six years ago Henri and Wurmser pub- ! 
Hshed some results which apparently contradicted ' 
one of the laws derived from the theory, namely, I 
Einstein’s photochemical law. If so, this is un- ; 
fortunate, since it is highly probable that the con- ! 
tradiction is not a real one, but arose from a want 
of consideration of the whole photochemical process, 
as pointed out by Trautz and others. Further, 
it is unscientific to belaud or condemn any theory 
which is based only on a single set of un- 
confirmed observations. To anyone w'ho seeks 
unbiased after truth it may be said that the quan- 
titative results published by Prof. Henri seem to 
afford the best evidence yet found in favour of the 
quantum theory. Further, it would seem that the 
theoretical conceptions given by the author are 
times 6 little strained, and do not jlways agree 


with observations that have been recently pub- 
lished. 

Apart from these criticisms the book is admirable. 
Like every book from the pen of a French scientist, 
it is thoroughly well written, clear and lucid. It 
is divided into three sections, the first dealing with 
the experimental methods. In the second section 
the author shows how it is possible to calculate the 
absorption curve of one substance from those of 
other analogous substances, while in the last section 
the question of molecular constitution is discussed. 
The numher of observations made by the author 
and his colleagues is very largo. The infra-red and 
ultra-violet absorption, together with the disper- 
sion, of over 230 substances have been accurately 
rneasured. The material on which the author bases 
his calculations is thus very extensive, and it 
embraces examples drawn from all the principal 
classes of organic compounds. 

The results given in the chapters dealing with the 
calculation of absorption hands are peculiarly inter- 
esting, for they afford very clear evidence of the 
extent of the new developments in absorption 
spectra observations. Apart from the great 
accuracy necessarily inherent to such measurements, 
these calculations establish more definitely the 
remarkahlv intimate connexion which exists 
between the molecular frequencies possessed by a 
substance in the very long wave and very short 
wave regions of the spe<‘,tnim. Tho support given 
to the arguments first advanced by Lord Rayleigh 
and by Bjerrum in this connexion is exceedingly 
strong. Tliev, moreover, confirm very clearly some 
previous ohH('rvations that molecular frequencies 
aro directly derived from frequencies which arc 
characteristic of atoms and groups of atoms. 

This most attractive book can lx> strongly recom- 
mended t(» all inter(*Hl^d in tho modern physical 
dovelopmonts of chemistry; it will not only serve 
to correct some wrong impressions which have 
gained ( urrency in respect of past work, but will 
indicate tho great possibilities of future research 
ill this field of absorption sjiectra and photo- 
ehemistrv. 

E. C. G. B.aly. 


PUBLICATIONS RECEIVED. 


An Introduction to Theoretical and Applied 
Golloid Ghemistky. (“ The World of 
Neglected Dimensions.”) By Wolfgang 
O sTWALD. Translated by Af. H. Fischer. Pp. 
232. (iVc?c York: John Wiley and Sons, Inc. 
London: (Ihapinnn (uul Halt, Ltd. 1917.) 
Price ll.s. Or/. 

Gatalysis in Theory and Practice. By E. K. 
Ridealo/u/ H. 8. Taylor. Pp. 496. {London: 
Macmillan and Co., Ltd. 1919.) Price 175. 

The Ghemistry ok Golloids. Part Kolloid- 
chemie. By R. Zsigmondy. Translated by 
E. B. Spear. Part II., Industrial Colloidal 
Chemistry. By E. B. Spear. A Chapter on 
(Jolloidal Chemistry and Sanitation. By J. F. 
Norton. Pp. 288. {New York: John Wiley 
and Sons, Inc. London: Chapman and Hall, 
Ltd. 1917.) Price 135. 6d. 

Gommercial Oils, Vegetable and Animal. With 
special reference to Oriental Oils. By I. F. 
Laucks. Pp. 138. {New York: John Wiley 
and. Sons, Inc. London: Chapman and Hall, 
Ltd. 1919.) Price es. 

Chemical Calculation Tables. For Laboratory 
Use. By H. L. Wells. Second edition, revised 
with a Double Thumb-Indexed Logatithm 
Table. Pp. 43. {New York: John Wtley and 
Sons, Inc. London: Chapman and HaU, Ltd. 
1919.) Price ^8, 6d, 
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FUEL ECONOMY. 


There has been no subject amongst all the varied 
issuee involved in post-war reconstruction which 
has been more extensively discussed than that of 
fuel economy, and there is probably none of more 
importance to the entire community. It must not, 
however, be assumed that this, though an urgent 
post-war problem, owes its origin entirely to the 
war. For many years we in this country had the 
advantage of a cheap and abundant coal supply, 
and as a natural consequence of this state of affairs 
we made a most wasteful use of this important pro- 
duct. Gradually, as the seams of cod that were 
most easily and most cheaply won were to a large 
extent exhausted, and it became necessary to draw 
■upon thinner and deeper seams for our supplies, 
our superiority in natural advantages became less 
marked, though the effect was to a great extent 
masked by the introduction of mechanical appli- 
ances and the improvement in our methods of coal 
getting. The decrease in the production of coal 
per worker is shown by the following graph, which 
shows a constant downward tendency since 1899, 
although it luus been most marked since 1915. 
Of course there are fluctuations depending on the 
state of trade and conditions of the markets, but 
none of these can account for the steady fall in 
recent years, which has been so serious that the 
output per man per annum is to-day only two- 
thirds or what it was twenty years ago. 



1894. 1900. 1910. 1920. 

^ Years. 


The natural decrease above referred to has been 
immensely intensified by a succeesion of legislative 
enactments which have gradually tended to remove 
the ^Jminer s incentive to work ; the effect of 
the Kight Hours Act <1908), and ^till more of 
the Minimum Wage Act (1912), has been ni'Ost 
marked, so .^at the country is now faced with 
tim serious situation that our supply of coal will 
not only bo very much dearer, hut will also be 
very much less than it has been in earlier days, 
ine increase in cost is the less grave danger of the 
two, but the probability that the country's output 
or coal will fall below the country’s ne!^s, if we 
are to maintain a sufficient volume of exports to 
pay for the necessaries of life that we have to 
jmjmrt, IS a danger the magnitude of which can 
* w ^ ^ pressing danger 

that genders the problem of Fuel IkH>nom7 one of 


such great national importance, and it is small 
wonder that it has formed the subject matter of 
reference to numerous Government Committees 
and Commissions and that both the British Asso- 
ciation and the Iron and Steel Institute have dis- 
cussed it at length within the last few weeks. In 
spite of the immense amount of attention that has 
lAus been devoted to Fuel Economy, it is a curious 
fact that no one has yet defined precisely what is 
meant by the phrase. It can, however, be inter- 
preted in quite a number of different wavs; in the 
first place, a broad distinction must bo drawn 
between what may be called thermal economy and 
commercial economy. Taking the case of a works 
requiring large quantities of steam both for power 
and for heating purposes, it is quite obvious that 
it would in probably every case he possible to de- 
crease its weekly coal consumption bjr putting in 
the very best types of boilers and engines, and by 
utilising to the utmost every portion of “ waste ’’ 
heat. In this way the worki^ could he carried on 
by the initial expenditure of fewer heat units — 
that is to say, by the consumption of a smaller 
tonnage of coal, and this would bo a case of thermal 
economy. It might well be, however, that the 
money value of the coal so saved would be consider- 
ably less than the interest on the capita] required 
to make the necessary alterations, taking, of 
course, due account of the depreciation of the new 
I plant thus installed, and if this were the case, the 
alteration, though thermally economical, woula be- 
come commercially wasteful. Again, it might be 
possible actually to increase the coal consumption, 
and to recover a large number of valuable by-pirdr- 
ducts, the salo of which would bring in an annual 
sum of money greater than the cost of the addi- 
! tional coal; under these conditions commercial 
I economy might bo attained at the cost of thermal 
I extravagance. Suppose, however, that the by-pro- 
1 ducts included such substances as fuel oils, the 
i thermal value of w hich is greater than that of the 
I additional coal consumption, the total fuel economy 
, might be increased, though the fuel consumption 
! in the works themselves might be greater. Th^ 

I subject is therefore an extremely complex one, and' 
I disregard of any of the multifarious conditions is 
apt to lead to false conclusions. For example, tlni 
Final Report of the Coal Conservation Sub-Com- 
mittee of the Reconstruction Committee advises the 
erection of large central “super-plants” for the 
generation of electric power, which would then be 
distributed from these central plants to users, on 
j the ground tnat greater economy in the consump- 
j tion of the coal iised to generate the electric power 
j would result, whilst it would also be possible to 
extract the valuable by-products of the coal. This 
is quite true as far as it goes, but no account 
appears to have been taken of the coal lost in 
transmitting the electric current from the central 
station. Assume for the sake of ar^ment that^^a 
“ super-plant ” is erected and that electric curvont 
is required 60 miles away from it. It is doubtful 
whether in practice electric current could be> 
transmitted 60 miles with a smaller loss in leakage, 
re-sistance, etc., than 10 per cent., so that If 
1000 tons of coal were used in generating eJectrlo 
current, only the equivalent of 900 tons of coal 
would be delivered at the point where the power 
was required. If, on the other hand, the coal were 
carried 60 miles by train and converted into elec- 
tric current at the spot where it is required, the 
locomotive hauling the train would not burn mote 
than three tons of coal, so that 997 tons of coal 
would be available for the generation of electricity. 
Even allowing for the possible economies of Tety 
large as against medium-sized plants, it is obvious 
that the “ supei^plant would not economise coal, 
but guite the reverse, in spite of the contentions 
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of the Coal Conservation Sub-Committee. Although 
Aherptial economy would thus not bo attained, there 
j^ight bo savings in other directions, and it is 
Quito possible that commercial economy might 
result, The question that probabi^^ should be 
fOoked . upon ns the most important in this con- 
nexion is, “ Wiiich form of fuel economy is best for 
the nation as a whole? ” It is not sngi^ested that 
this question admits of any simple definite answer, i 
^nd indeed it has already been shown that the data i 
available are jiofc likely to allow of any ready I 
generalisation, whilst their complexity renders it 
hfghly probable that each special case will require j 
individual coiisidoratioii. All that it is desired to i 
do hero is to direct attention to the fact that the 
problem is a inghly complex one, that there are a 
large number of factors, many of them necessarily 
conflicting, that must be taken into consideration, 
and that any attempt to find a legislative solution 
to 1)0 applied iiifliscriminately to the entire country 
is bound to be attended with failure, and may very 
easily be productive of more harm than good. 


RECOVERY OF NITRE AND PITCH i 
FROM “SMOKE CANDLES.”* 

K. R. THOMAS. 

Among tlio various duties of an laminunition i 
iu the field is that of the disposal of dan- ! 
gerous and unserviceahle ur imuiiition, the latter ■ 
being, as a rule, considcivd uiitiaie for storage. • 

Those stores sucli as “ (iron nd Flares” (con- i 
fiisting of siiellac and nitrates) and “ Smoke 
Candles ” (pitch and potassium nitrate) which 
depend for their officiency on the dryness of 
the priming composition used for their ignition, 
are particularly liable to deterioration on oxpo- 
«urc, and largo quantities are found on examina- 
tfon to be unserviceable. 

The author was horrified to find that the un- 
fiervioeable flares and smoke caudles were being 
burnt or dumped in the English Channel with 
a considerable expenditure of time and labour. 
Although he had been advised to conceal hio 
knowledge of chemistry— advice not without its 
point — he set out to find some simple method for 
recovery of the pitch and potassium nitrate from 
the smoke candles. This wa.s soon elaborated, 
and, with the aid of a band of Chinese coolies, 
oyer a ton of pitch and nearly a ton of potas- 
sium nitrate were produced daily. 

The methods were crude. The extraction was 
done in Soyer stoves, and tlio crystallisation in 
unserviceable cartridge cylinders. The stirrer 
was part of a broken ammunition Ixix, and the 
fuel was waste wood from the same source. After 
all expens(^8 were met, the work resulted in a 
profit of at least £20 a day, while at the same 
time avoiding the expense involved in the de- 
struction of the stores. 

The pitch was mixed with sand and used as a 
substitute for timber for flooring purpos<;s. The 
work was also carried out at two cxinvalesccnt 
camps where the labour cost was nil. In both 
places very large “Physical Training Huts” 
were completely floored with material from the 
recovered pitch. The potassium nitrate was 
stored and ultimatidy returned to England. 

The success of these operations led to their 
authorisation and extension to many classes of 
uiwerviceable ammunition previously dumped in 
the Channel. 


* "Ppom a nanor wntiMoi '* An ArnmnnlMon Chemist In th« Field/* 
m».i heforo SeHlon P of the British Association fCMpithe Advancement 
of Scloicc, Sept., 1010. * 


GLASS MANUFACTURE AT THE 
END OF THE WAR.* 

' MORRtS W. TRAVERS. 

During the war many British glass factories were 
engaged to a vt'ry considerable extent in producing 
goods and materials wliich had previously been 
partly or wholly imported from enemy countries, 
but which were equally indispensable in war or 
peace. Plant and labour were diverted to these 
special nurpoKes; and some branches of the industry 
in which the country had already secured a pre- 
dominant position suffered severely, other branches 
developed, and entirely new branches of the 
industry were established. In common with 
all other industries, the glass trade suffered 
severely from shortage of labour and material, and 
particularly owing to the fact that as soon 
as the lads became sufficiently highly trained to 
bo really Uvseful workmen they were often called 
up for military service. Furnaces and plant 
had been worked beyond the economic limit, 
and were badly in need of repair before tho 
signing of the armistice made it no longer necessary 
to carry on at all costs. The fact that much of the 
new constructional work carried out during the war 
was essentially of an emergency character, carried 
out with war materials and at war costs^ has also 
to he considered when reviewing the position at the 
end of the war. 

British glass trade may well he proud of the 
f)art wliicli it has idayed in tho war; but there is no 
little danger tlnit while we continue to celebrate our 
victories, wo may los<) the opportunity of con- 
solidating our position. Any schemo devised 
for the safeguarding of the industry can only bo 
effective if the industry strain every effort to attain 
to the higliest pitch of efficiency ; for wo may be 
certain that our late enemies will also strain every 
effort to win hack the positions wliich they formerly 
held. They have still their factories, generally in 
g,ood working order, much of their trained labour 
and managiMiient, and above all a great store of 
knowledge and I'Xperieiice. 

Circumstances arising out of the war have don© 
much to dissipate the idea that success in industry 
depends upon the possession of trade secrets. The 
Society of Glass Technology and tho new trade 
associations have already done inucli to bring 
manufacturers together, and to promo to tho spirit 
ol co-operation. Such research as has been carried 
out during the war has aimed raflier at the solution 
of problems arising out of the lUMi'd for producing 
goods previously imported from enemy countries, 
and it is difficult to lay omi’s hand on a really 
original discovery in connexion witli glass. How- 
ever, the linos which future investigations must 
follow' are fairly well defin(id. 

The difficulties attending the scientific investiga- 
tion of glass are extraordinary. We have as yet 
no knowledge of the nature of glass, and experi- 
mental methods have yet to bo developed. Glass is 
x)ften vaguely referred to as “ a super-cooled litpiid 
rather than a solid,” and sometimes as a “ colloid.” 
Certain opaline and coloured glasses certainly con- 
tain ultramicroscopic particles; but though thero 
is reason to believe that the complex technical 
glas.ses are not simple super-cooled liquids, positive 
information as to their true character is lacking. 
Vague speculation in the absence of facts is unpro- 
fitable. 

The difficulty of investigating the properties of 
technical glasses is enhanced by tne fact that, unless 
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the precautions taken in the manufacture of optical 
class are observed, different samples of glass from 
the same pot may vary materially in composition. 
Technical glasses often, if not usually, actually 
represent unstable systems. That it is difficult to 
find any close relationship between the composition 
and properties of technical glasses is not, therefore, 
to 1 k^ wondered at. At the outbreak of war the 
independent workers who undertook the investiga- 
tion of glass must have been struck with the 
paucity of journal and text-hook literature on the 
subject, and with the fact that such literature as 
existed contained no practical details and few 
analyses. In the case of miners’ lamp glasses official 
tests were established, and the requirements of the 
makers of lenses, etc., were definitely known. It 
appeared, however, that few chemists over tested 
tho glassware they used in their laboratories; the 
results of a few tests had been published, but as 
to which of tho various brands was really the Ixjst 
was rather a matter of opinion, or even of prejudice, 
tlian of scientific proof. 

It is gonor.'illy recognised that, at a comparatively 
early stage in the war, British manufactuiers suc- 
(;(*eded in producing glasses for many essential pur- 
poses whieli compared very favourably with the 
foreign goods, but it will bo unfortunate if they 
fail to realise that there is yet scope for improve- 
ment. No resistance glass for chemical glassware 
has yet been discovered which is sufficiently highly 
resistant to all ordinary reagents to be considered 
to he an approach to perfection. It must bo ad- 
mitted tliat the lamp workers (workers at tho table 
blowpipe) have reason to be highly dissati.sfied with 
the general quality of the tube with which they 
have had to work. Difficulty of obtaining ma- 
terials has certainly been a handicap to the manu- 
facturer. However, it is a fact that, while a first- 
class lamp-working glsss must bo soft, and must 
have a low melting point, these glasses “ plain ” 
(free themselves from seeds or bubbles) only wlion 
very strongly heated in the furnace. The poor 
-(luality of much of the tube manufachired in this 
country is duo to the fact that the furnaces are not 
c apable of working at high enough temperatures. 

Almost nothing is known of the chemistry and 
physics of the founding and plaining of glass, 
'('xactly why it is, tor instance, that a “checked “ 
pot of metal will not “ plain,” or how and why the 
various kinds of cords arc formed. Wo have very 
little quantitative knowledge of the properties of 
elastic and liquid glass, and very few attempts 
lave been made to work out methods of investiga- 
tion. Glass has, of coursfy no melting point, but 
perhaps the point of cohesion of two pieces of glass 
in optical contact, which seems to be (piite sharp, 
may serve as a physical constant. The viscosity of 
glasses, about which nothing is known, is a. matter 
upon which information would be of use to manu- 
facturers who employ mechanical methods of glass 
blowing. 

There is eonsiderahlo sc'ope for investigations on 
the materials use d in the glass trade, particularly 
with a view to substituting cheaper materials for 
those in use before tho war. Tho best quality of 
resistance lighting ware manufactured in Austria 
l)e|ore the w^ar contained a largo proportion of boric 
acid, which would make the goods almost pro- 
hibitively expensive at the present price of borax, 
A good deal has been done during the war in the 
way ot substituting soda for potasii in glasses, hut 
the results, at least so far as glass or electric lamp 
bulbs and lamp-working tube are concerned, have 
not proved satisfactory. However, systematic re- 
search may bo fruitful of results. The influence of 
ingrediente of glasses, such as magnesia and alu- 
mina, which have generally been introduced into 
glasses accidentally as impurities in the raw 
materials, is a subject for research. * ' " 


Prof. Boswell and others have carried out useful 
investigations on British sources of important glass- 
making materials, such as sand and felspar, but the 
results have not been highly satisfactory, possibly 
partly owing to circumstances arising out of tho 
war. In 1915 it was still possible to obtain Swedish 
felspar containing 13 per cent, of potash and very 
little iron, delivered flour-ground in London at less 
i than £3 per ton. During the present year the cost 
: of Cornisn felspar, containing 10 |)er cent, of potash 
and a considerable amount of iron, delivered in 
I lumps in London, cost over £7 per ton. The 
I difference in tho quality of the material is even 
i more important than the increase in price. 

! Except in sonu^ of th<' larger works, very crude 
i methods arc employed in the handling and treat- 
: ment of materials, and in this the glass trade may 
; ho considered to be very backward. The best 
' methods of grinding and mixing hatch and cullet, 
and the use of magnetic separators, eonveyors, etc., 
in the industry really require investigation. The 
I treatment of different kinds material requires 
I special study. On the propoT treatment of the 
: materials and the mixing of the batc h depends the 
I quality of the glass, and the .saving of loss due to 
stones and cords. Glassmakers are hard on 
: machinery, w'hich they cordially dislike, hut which 
! they will have to put up with if the trade is to 
: hold its own against foreign competition. 

Success or failure in every branch of the industry 
' depends in a great imaisiire on the ('fficiency and 
j economy w'ith which the “metal,” or molten glass, 
can ho nroduc^ed. Furnace problems therefore 
' rank high in importance’, and first among them 
; (;omc those which relate to the manufacture and 
1 treatment of refractory materials. Refractories in 
; the glass industry have to withstand not only tho 
high UunpcTaturc’S, but also the fluxing action of 
! glass, and must therefore h«‘ studied from tho par- 
i ticular standpoint of the industry. 

Regenerative or recuperative gas-fired pot 
, furnaces have for some time been in use in this 
country, hut recent attempts to work them in- 
I tensively have not met with a great measure of 
success on account of the repeated failure of tho 
refractory materials in the furnarres and pots. 

; When working at full pressure, and using open 

f )ots, it is possible to fill the pots after the blowers 
lave stopped work in tho evening, and to found, 
plain, and cool off tho metal by the next morning. 
Thus it is possible to work the factory with a single 
shift of blowers working about 4S hours a week. 
However, to work this single shift tho glass must he 
got ready within the twelve hours. 

, Continental glass manufacturers have succeeded 
I in working in this way, and for tho solo reason 
j that they are provided with superior refractory 
I materials. It appears that satisfactory fire-clays 
I exist in this country, and the production from them 
; of suitable fire bricks, siege blexks, pots, etc,, should 
: not present insjiporahle difficulties. Tho problems 
, aw^ait tho early attention of the (Bass Research 
■ Association. The matter is one of vital importance, 

I for tho saving of fuel alone is 50 per cent, of that 
: used in the non-rogenerative furnaces. 

The position with regard to tank furnaces is more 
satisfactory, but much may he done towards tho 
improvement of tho refractories used in their con- 
■ stniction. The increase in the cost of fuel and 
I labour also calls for close attention to improvements 
: in gas producers and mechanical accessories. 

During the war considerable progress w’as made 
in tho manufacture of mould-blown goods, such as 
electrte lamp bulbs, and scientific and illuminating 
hollow ware, which differ from common bottles in 
that the goods show no seam, the glass being turned 
in the mould during the process of blowing. Mould- 
blown goods cannot be classed as artistic^ but from 
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the utilitarian standpoint they are often superior 
to the hand-made, being consistently true to 
pattern, and much the cheaper. 

Progress in the application of mc<dianical methods 
to the production of this class of goods has been 
made only to the extent of introducing American 
machines, such as the Empire machine and the 
AVestlake machine, which two British firms have 
installed for the manufacUire of electric lamp bulbs. 

Progress in the manufacture of jars, bottles, etc., i 
from glass produced in tanks has been retarded | 
rather than advanced by the war, but manufac- i 
turers seem anxious to make up for lost time. It 
must be admitted that more actual progress is 
being made in America than in this country, and 
there is a teiidoucy on the part of our manufac- 
turers rather to purchase the rights to use 
American machinery than to spend money on tho : 
investigation anfl development of new' processes. 
J'hiterprise of this kind is very costly, and more 
than one American invention is credited with 
having cost those who undertook the development 
of it more than half a midion sterling. 

Tho output of glass tubing lias l)een enormously 
increased, particularly for uses eonnected with the 
war. In many glasshouses men engaged in the 
hand-made trade becanio tube drawers, and soon 
l)eeame highly skilled at tho work. The methods of 
working employed varied greatly, and it would Ix) 
interesting to obtain statistical information 
as to their relative efficiency. It must ho ; 
allowed that, as much of tho tul)e was drawn in 
glasshouses not specially designed for tube draw'ing, 
the men were often at a s< rious disadvantage. If 
the output is to be largo, a tube shop must he so : 
dosignea that the men have to walk the minimum i 
distance between tho processes of gathering, inar- 
vering, reheating, etc. Tubes ov<*r one inch in ' 
diameter should certainly ho annealed l>efore issue, 
which is not usually done. 

Several methods of tube drawing by machinery 
have recently been natented in America, but little 
is yet known as to tneir merits. 

Our knowledge of the processes of annealing is ! 
not satisfjictory, but it has certainly been extended 
during the war, and in this connexion the thanks * 
of tho glass trade are duo to Mr. F. Tw'yman, of 
Me.ssr8. Adam Hilger, Ltd., whose valuabie contri- 
bution to the study of tho subject has been pub- 
lished in the Journal of the Society of Glass Tech- 
nology. The Hilger instrument for testing goods 
after annealing has found wide application. 

The fact is that both ornamental flint glass 
and common bottles ann(>al without difficulty, ilio 
one on account of the natur(^ of the glass, the other 
on account of the fact that the lehrs contain a large 
mass of hot material tho temperature of wliich 
must naturally change slowly. However, in deal- 
ing with light ariieles, particularly when, as in the 
case of chemical or illuminating hollow ware, resist- 
ance glasses are used, considerable difficultic'S are 
experienced. The glass is first chilled in tho mould 
so as to set up the condition arrived at in the so- 
called toughened glass. An unamiealcd l>eaker will 
stand any amount of rough treatment, and liquid 
may be boiled in it. However, it cannot be rut off, 
and it may at any moment fly to pieces. In eueli 
an article the outer surface is probably fairly uni- 
formly in compression and tho inner surface in 
tension. i 

The first stage in the annealing of such goods is | 
to heat them to a temperature not far below the i 
softening iioint for a sufficient time to eliminate 
the stresses. This is the vital part of the process, 
for it seems as if a badly annealed article were 
practically even more unstable than such an article 
before annealing, owing to the ij^uality of the 


I strains. Very even and regular heating is neces- 
I sary, and this is only attainable in specially con- 
; structed lehrs heated from below as well as from 
j above. The cooling must be at such a rate as to 
avoid tlui introiliiction of fresh strains in the glass. 

I The annealing of light hollow w'are is of vital 
importance. 

In branches of tho trade in which the goods have 
to go through a iiumlKu- of processes, success or 
failure depends very largely upon the proper lay- 
out of tho works, and the arrangement for trans- 
porting the goods so as to avoid breakage in passing 
Irom department to department; and very close 
attention will have to ho paid to working condi- 
tions, to tho comfort of the workpeople, and to their 
conv('nienec in tho matter of hours of labour. The 
scientific .study of problems relating to industrial 
administration 1ms made great progress in America, 
and is now receiving attention in this country. 

Tho foregoing remarks apply to the glass industry 
in general, but tho varied iharaeter of tho numer- 
ous branches makes it quite impo.s,siblo to deal 
with matters of detail. At tho moment special 
interest attaches to certain branches of the industry 
which are scheduled for protection in a(!e.ordanco 
with the new trado policy. These ar(‘: — “Optical 
glass, including lenses, prisms, and like optical de- 
vices, 8ei('ntifie glassware. Tllnminating glassware.’^ 
The eounti'y is now pr.'i(;tically self-supporting with 
regard to scientific hollow ware, and it may 
be hoped that the labcnirs of tho Standardisation 
Committee of tho Soci<*ty of Chemical Industry, 
which have aimed at tho standardisation of 
ehomical apparatus, may have been of value to tho 
industry. Tho output of lamp-blown apparatus 
and of graduated apparatus has increased enor- 
mously, hut it may bo anticipated that this branch 
of the indu.stry wnll meet w'ith keen competition. 
Tho scientific public, critical of home-made goods, 
has suddenly awakened to the fact that much of the 
imported graduated ware was very inaccurate, and 
is insisting on a higher quality of goods, whicJi the 
British manufacturers are supecH'ding in supplying. 

Though groat progress has been made in the 
inanufactnro of illuminating glass ware, neither 
plant nor labour has l)een siiffif'iont to cope 
with the demand. Optical glass was manufactured 
in this country before tho war, hut on a scale totally 
insufficient to mec't our reqniremonts, and during 
tho p.ast five years th<^ development of tln^ industry 
has been extraordinary. It must ho remembered 
that while a very inferior himj^ chimney will still 
serve a v(‘ry useful purpose*, optical glass must ho 
good, indeed, very good, or it will he qnit(‘ useless. 

In this part of tho industry refractories play an 
important part, for if tlie pots Avill not withstand 
the solvent action of tho glass, as tho pot maL'rial 
dissolves it ehangos its composition, and also givc'S 
rise to stones and cords. Tho iron oxide from tho 
clay tends to discolour tln^ glass, and the colour 
cannot l)e corrected by tlie use of rnaiiganesi* or 
other reagents. Stirring the molten glass, which i& 
nc'cessary in order to make it homogeneous, natur- 
ally presents difficulties which have been only 
pjirtiully overcome. The reduction of the wastage 
hetwwn the founding of the glass and tho formation 
of the blocks and blanks supplied to tho lens maker 
offers scope for investigation. Though much re- 
search work has already been carried out in this 
country and also in America, where the industry is 
also a. new one, rnueh remains to ho done. Very high 
credit attaches to the w'ork already accomplished. 

Finally, while we must try and hold on to what 
we have won, we must endeavour to win back what 
W6 have lost. The diversion of plant and labour 
previously engaged in the manufacture of high- 
class ornamental glassware has resulted in the dis- 
organisation of aJbranch of tho industry in which. 
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the country held a predominant position. It must j 
be remomberod that the Central Empires formed ; 
one of our best markets for this r-lass of goods. 

The replacement of hand-made articles by ; 
machine-made goods is perhaps one of the unavoid- | 
able consequences of civilisation, and, balancing i 
the advantage's and disadvantagivs, wo may, on the i 
whole, gain by the change. While the ma<'hine may | 
increase th(‘ perfection of tlio form of the article, ^ 
though perfection of form may not imply enhama!- 
ment of beauty, the material almost always suffers 
in mechanical treatment. Theia' is a play of the i 
lights on llie surface of a piece of hand-worked 
English flint glass which is never to he found in a 
mould-ldown article. American mechanical repro- I 
ductions of English cut glass are vciy wonderful, | 
but they absolutc'ly lack the craftsmau^s touch. 

This branch of the trade sliould r<'niain largely 
a handicraft. Economies can, howcvi'r, bo intro- , 
duced in many directions, and th('re is no reason 
why the. old-fashioned round tin naec' sbonld still be 
used. Such fuel-wasting rnaeliines should, in tlio I 
national interest, l)e prohibited under D.O.R.A., or 
her successor. 


YEAST GROWTH AND ALCOHOLIC 
FERMENTATION BY LIVING YEAST. 


AliTHl'It HhATOlf. 

The methods used by the physical chemist to 
measure rates of chemical reactions can ho applied 
to investigate the process of alcoholic fermentation 
by living and growing yeast rolls. The Vi'SuUs 
obtained in this way are valuable, for they not 
only give new informatitui, but also make it pos- 
sible to bring into lino results obtaiiu'd by other 
methods. In this communication yeast growth 
and aleoholie fermentation arc considered from 
this point of view'. 

The subject matter may he explained by 
de.r ribing the growth of yeast cells in a nutrient 
medium, and i)y pointing out the main factors 
which determine the into of growth and rate ol 
fermentation at different stages of the reaction. 





Time 

Diagram of Yeast Ctrowth. 

A log pliaso in growth; B - logarithmic phase; 
0 ^ retarted growth ; 1 ) -- yeast crop ; 

K death of yeast colls. 

If a trace of yeast is seeded into malt wort, 
which is a medium containing all foods necessary 
for yeast growth and also large amounts of fer- 
mentable sugars, the yeast ce^ls bud and grow. 


If the number of cells is plotted against the time 
a curve of the type given in the diagram is. 
obtained. 

After a ceiTaiu initial disturbance (lag-phase) the 
cells multiply regularly, the number increasing 
logarithmically with the time. All the usuiu 
equations employed to calcuhiU; the rate of 
unimolecular chemical reactions can be applied to 
yeast growth over this period, if note is made that 
the rea(;tion is increasing in rate instead of 
dcci-easiiig as is the case with ordinary (hejiiical 
rea(;tions, The?*e arc several nuhliods of nuasur- 
ing this logarithmic constant of growth (K) or the 
generation time (Q which is a number inversely 
proportional ti; Iv, ((l.T. X K. - log. ‘2). Some of 
them d(q)end on counting yeast cells under the 
microscope, anil others on measuring rates of fer- 
mentation from which rates of growth can bo 
calculated. 

The results show^ that when all necessary food is- 
Hiii>pliod in sufficient conceiitra t i(jii yeast cells de- 
velop at a rate determined by tlie temi)erature and 
the race of tlie yeast used. 

Tem[>erature coefficients vary greatly with the 
temperature. At 25^ (*. the rati? is usually about 
four times that at 15*^ C. The shortest generation 
time so far ohsorvi'd i.s about 1 hour. The retard- 
ing influence of carbon dioxide and alcohol, and 
the necessity of oxygen for yeast growth can be 
demonstrated and measured by these methods. 

La<f-i)h ise in- tjiowth . — If yeast cells from an old 
culture are introduced into fresh wort a period of 
quiescence is observed before budding takes place. 
When growth has once started it continues at the 
normal rate. A bakers’ yeast at 30° C. gave a 
period of one hour before buds appeared and then 
all the cells, except the dead ones, budded irregu- 
larly during the next hour. Older cultures showed 
more ilead cells hut not a longer period of quies- 
cence. 

The l;tg-]i)hase in the growth of bacteria has been 
examined i)y Eenfold (1911) who used the method 
of “plating" to estimati'. the numbor present, 
and many important observations wore made. 
Some of the results have been submitted to mathe- 
matical analysis by Ledingham and Peiifold (1914). 
The matter has been further discussed (Slator, 
1017), hut an investigation of the lag-phase in 
yeast growth (1913), loads one reluctantly to the 
(oncinsion that Ledingham and Penfold’s e<iua- 
tion is not of general applicability. 

Thcr'* is no doubt of the interest and importance 
of this period of growth and yeast cells are well 
adapted lor the puipose of fnrLhi*r investigation . 

Vhiisn i)j rclnvilftl (jn/irth yeast develops in 

malt wort the first retarding influence which 
comes into play is that due to i irhoo dioxide. 
(\)ntiuental investigators have rightly laid stress 
on the preservative action of carbon dioxide; in 
this couiitrv the influence has been lecogiii.sed, but 
the effect has been attributed to the v?xcl'ision of 
oxygen rather than to a direct poisoning effect 

The retarding influence of the gas can be 
deti'cted w lu*n the yeast coni^entration has 
dovelope<! to about a million cells per c.c. 

Oxygen is necessary for yeast growth, and lack 
of oxygen soon makes it.self felt and is the leain 
retarding influence when yeast cells develop from 
a few million cells per c.c. to the maximum grow th 
of about 1(K) million per c.e. 

A. J. Brown (1005) was the first to show that 
arrest of cell reproduction under these conditions 
is due to this lack of oxygen. H. T. Brown (1914) 
further investigated the matter and inter alta ob- 
tained the important result that yeast growth in- 
creases proportionaMy with the amount of dis- 
solved oxygen initially present in the wort. For 
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the production of 10'® .vejist cellw, 17 c.o. of oxygen 
in required. 

Measurements of the logarithmic constants of 
rowth under anaerobic? and aerobic conditions 
ave been made. In these experiments nnilt wort 
I)ehaved as if it contained a certain anioniit of com 
bined oxygen availaiile for yeast grow th. The re- 
Bults are not in agreement with H. T. Brown’s 
conclusion (1914) that growth under anaerobic- 
conditions is due eiitiiely to oxygen previously ab- 
sorbed by the yeasl. 

Alcohol also acts as a retarding agent, but 
usually growTh stops in a fermenting solution be* 
fore the alcohol coiKcnlration is sulficient to have 
much influence. 

Veasf crops . — The c au.se of tlic final ( C.ssatioii of 
yeast grow th in malt woiL is usually lack of oxy- 
gen, but it is evidently possible to arrange condi- 
tions under which tlie yeast crop is determined by 
■olhor limiting factors. 

Lack of fc'rmentablc sugar, which also acts as a 
food for the yeast, may be flic* limiting faclor 
which finally prevents further growth. A discus ; 
sioii of this hvjiical case w ill show on what factors ' 
yeast crops depend. 

During the logarithmic period of giowth tlie ! 
yeast growth N during the time in which S grains ! 
of sugar disappmir (by growth and ferinentation) 
are coniicM^ted with K the Constant of growth aiul 
¥ the fernuMitative activity of the yeast by the , 
equation N/S^-K/K. During any other period of 

grow'th the relationship *5 holds good foj* 

ell's b 

small increments in N and corresponding dec re | 

inents in S. We have therefore N— ^hat j 

Jb 

is, the yeast crop from a small seeding is deter- J 
ininod by the value of the integral between the ' 
limits S = initial concentration of the sugar to i 
8 = 0. The ratio K/F and its variation with dif 
forent sugar conceutraiions determines the amount 
of yeast a given medium can produce. If K/F is 
constant (which is approximately the case, for 
both K and F are independent of the sugar ccc I 
ceutration except when the solutions are dilute! ; 
the growth and the initial sugar concentration will ! 
be proportional. H. T. Brown (Ifllt, 220) finds 1 
that 2’3 grams maltose disappear when KJ"' yea,st ! 
cells are produced. 

Yeast growth may cease ow ing to the produc 
tion of large amounts of alcohol. 4'he crop under | 
these conditions is determined by the way the ! 
ratio K/F varies with different concentrations of ■ 
alcohol, and the same methocr can be used to cal i 
dilate the yeast growth. The integral is in fact ^ 
of general application whatever the final limiting ’ 
factor is. 

The ratio K/F is independent of the number of ! 
yeast cells present. It follows therefore that with : 
a medium of given composition the total possible : 
growth is a constant, the crop being eipial to the ' 
sum of the seeding and the growth. A. L. Stern ; 
(IQOl), in a scries of careful experiments on the 
point, has proved this experimentally in the case 
of a Burton yeast growing in a solution containing ' 
glucose, asparagin and mineral salts. ! 

A. J. Brown’s previous observation (1892) that i 
large seedings of yeast in wort refuse to bud is , 
contrary to this general 'conclusion that the in- ! 
crease should be the same w^hatever the seeding is. i 
The non-multiplication in this case is probably due ! 
to lag in grow th and the very rapid accumulation i 
of retarding influences. 

Again Stern show's that yeast crops are almost 
independent of the temperature of growth. The 
temperature coefficient of growth and that of fer- 
mentation over the range of temperature in these 


experiments are not equal, but approximate closely 
enough to account for the results obtained. 

Death rates, — AVhen yeast growth has finally 
ceased the cells suspended in the fermented liquid 
! gradually perish. If the liquid is kept free from 
j other organisms a few living yeast cells may still 
be found after many years’ preservation. Very 
little information regarding death rates of yeast 
colls is available, but experiments with bacteria 
show' that micro-organisms under unfavourable 
conditions usually perish at a logarithmic rate (H. 
Chick 1908, 1910). 

In investigating alcoholic fermentation at high 
I temperatures or in the presence of poisons, death 
rates and rates of inactivation come prominently 
into consideration. The process of pjisteurisation, 
the preservation of pitching yeast and pure cul- 
tures of yeast depend on death rates wliich have 
not yet been investigated. 

ilroirtfi niid fetriienfation.- Thi} main factors 
which determine the rate of ferinentation during 
any of those periods are the number of cells pre- 
sent, the fermentative activity of the yeast and the 
temperature. The rate of fermentation is inde- 
pendent of the sugar concentration except in dilute 
solutions. Sugar concentrations, therefore, come 
into consideration only at the end of fermentation. 

Maltose, the principal sugar in malt wort, is 
hydrolysed sufficiently ra|)idly by culture yeasts to 
supply ade(|uately the yeast cell with glucose. Dex- 
trin is not fermentable by yeast, but there exist 
in malt wort substances intermediate between dex- 
trin and maltose which are hydrolysed slowly by 
yeast and subsequently fermented. Little is known 
of the rate of fermentation of sucli inaltodextrins 
or liow they are hydrolysed. 

If living yeast is introduced into wort or into a 
solution of glucose, fermentation starts im- 
mediately. Quiescent yeast cells arc usually rather 
more active than the smaller growing ones. Fer- 
mentation does not become visible until the solu- 
tion is saturated with carbon dioxide, and hardly 
shows on a saccharometer until some gas has es- 
caped, but proof of immediate action is obtaimnl 
by other means. 

The results obtained in experimentH with malt 
wort can be used to exjilain the action of yeast in 
other cases. 

In the use of yeast for hrt'ud making large 
amounts are put into the dough, and the fermenta- 
tive activity is of primary importance. Brewery 
yeast is unsatisfactory for bread-making, for it is 
rapidly inactivated at high temiieratures C.) 
by certain yeast poisons in the flour. Such yeast 
grown in distillers’ wort is less sensitive, and can 
be used by bakers. According to J. L. Jlaker (1917) 
unboiled distillers’ w'ort contains these toxins and 
the yeast crops from siicli media consist only of 
cells which are immune, and therefore of use to 
the baker. One suspwts, however, that tlie hojis 
in brew'ery wort play a jiart in making the yeast 
sensitive and useless for liroad-making on a largo 
scale, rhi.s case is of interest for rates of inactiva- 
tion come into prominence. 

Yeast activity takes place under many varied 
conditions. .. It is only by referring back to the 
simple constants of growth and fermentation, and 
to the factors which influence those constants, that 
the results can bo interpreted and the process 
understood. 
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NEWS FROM THE SECTIONS. 


BRISTOL AND SOUTH WALES. 

This Section is to be congratnlated on its enter- 
prise in arranging for two meetings to Ik 3 held 
monthly instead of one as heretofore. On the iirst 
Friday of the montli the Section will nicsit in tho 
Chemical Department of the Bristol University, 
and on the second Thursday at University College, 
Cathay’s Park, Cardiff. The first meeting of the 
now session was held in the latter locality on Octo« 
bor «3, when Mr. AV. R. Bird, vice-chairman of tho 
Section, read a paper on “ Fractional Distillation 
in the Laboratory and in Practice,” and exhibited 
a number of still-heads. 

A variety of types of still-heads was described 
and their advantages anrl defects pointed ont. 
Special attention w.'us drawn to the necessity of 
having the bottom of tho cohimii of the same 
diameter as the rest so as to obviate tho flooding 
of the column, which usually happens when this 
point is neglected. The new form of still-head 
described by Dufton(8ee this .1., 1019, 45 t) was par- 
ticularly discussed, Mr. Bird’s exi>erieiice of it fully 
hearing out the efficiency claimed for it. Distilla- 
tion with this apparatus yields practically pure 
products in one operation, 

in des(;ribing types used in the factory, attention 
was drawn to the ne(wsity of having largo return- 
tubes to prevent flooding and to the devic<‘s for i 
preventing contamination by mechanical sjiraying. 

It is generally necessary to a long column — 
alK)ut left. — with alK)ut 20 plates in it and then a 
dophleginator. For soft waters, such as arc com- 
mon in South AA^ales, the dephlegimitor tubes sliould 
bo olectro-copiiered. The so-calkd ” analysers ” 
are worthless, but considerable succ^'ss is obtainabh' 
with Rascliig rings. A discussion followed. 

At tho meeting held at Bristol on Octolx'r 9 it 
was announced that the mcml>ership of the Section 
bad increased to nearly 200, and that nearly every 
local industry was rcpiv'scntod in it. 

. 1 ' introducing the subject of ” AVWks Control,” 
Mr. (/, J. AVatorfiill leferrcd to the fact that at 
the annual meeting of the Society it was emphasised 
rejjeaUMlly that tJie recent efforts made in tho 
choniical induslries must not only bo sustained but 
increased. In the dye industry mo had to compr'te 
against the splendidly organised works of Central 
EnrojK;, and with the accumulated technical 
knowledge of tho past 53 years. The hitherto un- 
iitilis<Hl data in the chemist’s notebook, although 
possibly not of immediate commercial value, miglit 
Ix'coine at any moment of inestimable worth. A 
very imperfect system of education lay at tho root 
of our troubles. 

The position of the works’ chemist was then 
c^om pared with that of the engiiuxm, ami a plea 
entered for better repievsentatioii of chemists on 
committees of management. Replying to a criti- 
cism that tho chemist was not assisting the general 
manufacturer as much as he might do, the 8{)eaker 
iminted out certain broad directions in which the 
chemist is helping the manufacturing works in 
general, and (ould help more were he permitted. 
He instanced fuel, water supply, and lubrication, 
and urged a gioatiw measure of scientific control of 
fuel consumption. It was snggivstod that a works 
should have a sort of balance-slieet constructed from 
the chemical point of view. The loss up the stack 
or in the licmid effluent would be taken into 
account, togetlier with iiiat mysterious waste that 
so often occurs in works management. The differ- 
ence between the weight of goods in and the weight 
of goods out would be checked, discrepancies no^, 
and if possible accounted for. Tlie coenparison of 
costs between different works and the progress in 


economy of production brou/^t about thereby was 
touched upon, also the value of manufacturers 
meeting togetlier in their trade organisations. 

Mr. E. Walls (chairman) pointc^d out that in the 
effort for increased output too much attention was 
directed to increasing tlie output of labour and not 
I enough to scientific and meclianical means of in- 
' crease. In many processes the increase of effort on 
the part of the individual labourer would have only 
a ^slight effect on the yield of the process, whereas 
the ap|)lication of teehniiial science might result 
in an im])rov(Mncnt of method, followed by a great 
increase) in yield. ’J’he standards and controls in- 
sisted uf)on by the Ministry of Munitions had in 
some works curried proceRS<*s further forward in 
one year than in the previous fifty. 

Dr. Butler pointed out th;it the Germans had 
absolute chemical control in their works, and did 
not seem to care liow much they spent in obtaining 
it. No matter what the control costs, it was evi- 
dently a paying proposition in the end. 

manchestkIi. 

On October 3, tho new si'ssion was opened with 
an address entitled ” Notes on the Rhineland 
Chemical Works,” by tlio chairman, Mr. John 
! Allan. This address will appear in our next issue. 


MEETINGS OF OTHER SOCIETIES. 

INSTITUTION OF PETROl.EUM 
TECHNOl.OGISTS. 

The first meeting of tho session was held on 
October 21. The president, Sir Frederick W. 
Black, was in the chair, and .Mr. Arnold Philip 
read a paper on ” Some Laboratory Tests on 
Mineral Oils.” After an appeal for tho adoption 
of standard methods of testing in the petroleum 
industry, the author dealt jn detail with several 
! methods which he had found to give concordant 
i results not only with petroleum products, but also 
I with products from coal-tar and low tempernture 
carbonisation. Details wore given of tho preparar 
I tion of representative testing samples from the 
bulk samples as received in the laboratory, par- 
I ticularly when such samples contained water in 
' suspension, or as an emulsion, and this was fol- 
hnved by a description of a distillation method 
I pos.sossing several novel features for the valuation 
I of crude oils. Tho distillation is carried out in 
two portions (1) a topping distillation in a glass 
, flask, in which the products volatile below 260° C. 

1 are separated, and (2) distillation of tho heavy 
’ ro.sidue in a metallic still of unique form, and 
I fitted with iiitornal baffle plates. In both distil- 
i laiions the stills are externally heated, a current 
; of air of fixed volume per unit time being used in 
; the first to carry off tho vapours produced, and 
' in the second either air or super lieated steam or 
I both can be employed. In tho first distillation n 
' vacuum equivalent to about 8 in. of water is u.sod, 
j generated by a Jionnox blower, but it was noi 
I statetl if similar conditions obtaiiie<l during dis- 
I tillation (2). A table was given showing results 
i obtained by this method and those obtained by 
j other workers on a particular crude oil, and also- 
I the results obtained by the author on a sample of 
petroleum from the Hardstoft well. 

Dealing with tho testing of motor spirit, a 
method of taking the temperature at which the 
vapour pressure is equal to atmospheric pressure 
was described, and suggested as on alternative to 
the recording of tho temperature at which distil- 
lation commences. 

In a section on the calorific value of fuels, the 
question of the water values and high and low 
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calorific values of fuels was exhaustively discussed, 
the author suggesting that the results should be 
reported as follows : —(I) The high calorific value 
detenriiiied by the bomb calorimeter. (2) The 
“ water value ” of the fuel, “ that is, the total 
“ number of units of weight of yvater obtained 
“ from the eonibustion of unit weight ot the luel, 
“ by which is meant the sum of the water dcrivcHl 
“ from the oxidation of the combined hydrogen in 
“ unit weight of the fuel, together ivith the hygro- 
seopic wat(U' contained in that weight. From 
these t\s() values any ioiin of low or net calorifi<! 
“ value can be obtained by calculation.” A method 
of estimating the ” Avater value ” was given. The 
determination of the amount of AvaU'r in oils, tar, 
etc., wius then discussc^l, and a vacuum distilla- 
tion method used liy the author described. 

The final portion of the paper dealt Avith the 
eftect of moisture in mineral oils upon their Hash 
points. A lortg scries of tests Avas deseribed and 
tabulated, Avhich brought out the abnormalities 
aiising from this cause. In some oils the flash 
point is raised by the addition of moisture, Avhile 
in others it is lowered; generally speaking, tlis- 
crepancies in tho obserA'ed Hash points are greater 
in the case of moist oils than in the case of dry 
ones. In the author's opinion it is not necessary 
completely to dry oils having a flash point of less 
than 200° F. before making tho tests. 

In the discussion, the chairman, Sir Thomas 
Holland, Hr. Hunstan, Prof. Hrame, and Hr. 
Orraandy all accentuated the need for the estab- 
lishment of standard methods of testing in the 
petroleum industry. ii Avas pointed out that the 
international nature of this question must not be 
lost sight of, especially Avith regard to the large 
amount of work that has been done in the United 
States. The formation of a preliminary committee 
for the consideration of this subject Ava.s urgently 
advocated. Dr. Hunstan and Messrs. Mitchell and 
Lomax criticised the methods of analysis employed 
by the author, particidarly wdth regard to the 
method of distillation, suggesting that instead of 
preventing “cracking” it Avould tend to accentuate 
it, as many crude oils were very liable to decomposi- 
tion Avhen heated to 2(30° C. in the absence of steam, 
and also that the second heating of the residue 
would also have the same effect. 

Hr. Hunstan gave an interesting comparison of 
the results of tests of Hardstoft crude oil, the 
analysis made by himself on 30 c.c.s, being com- 
pared with that given by the author and by Hack- 
ford. 

Hunstan. Philip. Hack ford. 

Benzine 5*0% ... 4'8% ... 4;5% 

Kerosene ... 320% . . 37*5% ... 33*0% 

Lubricating Oil 300% ... 26*75% ... 20*0% 
Mr. Philip reserv'ed his reply to these criticisms 
until the publication of the Bocicty’s Journal. 


SOCIETY OF GLASS TECHNOLOGY. 

The new session avus opened at Leeds on Oc tober 
15, under the presidency of Mr. 8. N. Jeiikinson. 

The first paper read AA as “ Some recent Im- 
provements in the Designs of Glass Works Fur- 
iiaoes and Gaa Piroducer.s,” by Mr. J. A. Atkinson. 

In small installations the use of coke gjis has 
many advantages, for with a coke gas procluccr of 
good design tho 8uppl3" of ga.s is uniform in 
(|uality and quantity, and the use of skilled labour 
is unnecessary. A design of coke gas producer 
which was in successful use and in which the gas 
outlet is placed some distance down the side of 
the producer, instead of over the fuel bed, was de- 
scribed, and its very pronounced advantages de- 
tailed. In the absence of coke, a Siemens' Pry 
Bottom Producer with coal fue^an sometimes to 
employed with advantage, but^t does not yield 


a regular supply of gas of uniform quality. Better 
types are the Dawson, Huff, and Wilson^ all of 
which are provided Avith a Avater seal which per- 
mits of a constant gas supply during the clearing 
out of ash; on the other hand the quality and 
quantity of giuss are liable to lluctuation. 

Producers Avith revolving grates ai'c very advan- 
tageous AV'ith certain grades of fuel, and these, in 
the author’s opinion, should contain a very high 
perceiitago of ash; however, their prime cost is 
high and their upkeep expensive. The Talbot, 
Wood, Hughes, and Morgan producers to a cer- 
tain extent satisfy the three essentials of a per- 
fe(;t producer, namely, constant feed of fuel, even 
distribution of fuel over tlie Avholo bed, and con- 
stant agitation of the upper portion of tho fuel 
bed. I'he Chapman Agitator, Avith automatic 
feed, which can he fitted to most existing types 
of producers, is the most satisfaijtory. 

Mr. Atkinson next described the recuperative 
pot furnace of the Stein tyjie, in Avhieh the re- 
ciiperatiA’e chambers are placed on luther side of 
the furnace proper, and the air passages are ver- 
tical, so that by regulating tho cluimher chimney 
a flame pressure above tho atmospheric pressure 
can be maintained around the pots in the fur- 
nace. The fuel consumption for a 12 pot furnace 
is 37 46 per cent, of the AAcight of glass produced. 
In conclusion, tlie author described a tank fur- 
na<(* with a novel arrangement of dampers Avhich 
[permits of coiitjol of the individual burners. 

A paper on “ The Manufacture of Table Ware 
in Tank Furnaces ” Avas then read by Mr. II. L. 
Frink, in Avhicli he described hoAv high-class crystal 
glasses, both Hint and croAvn, can be produced in 
tank furnaces. In his opinion it was possible, 
with a well-designed furnace, properly operated, 
to produce a lead glass far superior in quality and 
homogeneity to any Avhich could be made in pots. 


OIL AND COLOUR CHEIMISTS’ ASSOCIATION. 

At a meeting held on October 9, Mr. II. II. 
Morgan in the chair, Mr. A. de Waele jiresen^ed 
tAvo contributions. In the first, “ Permeability of 
Paint and Varnish Films,” lie do.scrihed la method 
of detormining permeability to moisture by 
cementing the film to he tested on to tlie mouth 
of a fiat-lipped COj-flask <s)ntaining strong sul- 
phuric acid. Tho flask is kept in an incubator 
in a .saturated atmosphere and weighings made 
every throe hours. Tho films 'are prepared by 
coating tinned iron plates Avith the varnish or 
paint, allowing several days for drying, ami tlien 
amalgamating one edge of tho plate with mercury 
and diluto sulphuric acid; after a few hours 
the film can lie pulled away quite (readily. 4’ho 
results shoAved that for any given pigment, the 
[>ro[)ortion of medium (spirit-free) to 100 parts 
of pigment was inversely proportional to the 
porosity of the film. When comparing different 
pigments, the imiwrineability, for a given propor- 
tion of pigment to medium, was influenced in- 
versely as the si>ecifio oil absorption of the pig- 
ment, the specific oil ah.sorption being tho minimum 
prop()rtion of oil nocossnry to convert the dry 
pigment into an unrnistakeable paste. 

The |X'rmea))ility of a varnish film to moisture, 
a.s determined by thi.s test, affords no indication 
as to Avhether it Avill protect an iron plate from 
rusting. Accordingly experiments were made, by 
using a form of Honnan Oismometer, to test the 
pi'rmeability of the.se films to ions. It was found 
that sodium chloride passed freely through the 
film. 

Experiments Avere also described on the deter- 
mination of the cause of tho “chalking" or 
“ blooming " which takes place when clear oil- 
varnish films are immersed in water. No very 
definite oonclosions, however, were arrived at. 



Vol. XXXVXII., No. 20.] 


REVIEW. 


395 B 


Although many varnishos made from tung oil do 
not fihow this “chalking” effect, such varnishes 
are not nooe.ssarily less permeable to moisture than 
a linseed-oil varnish which “chalks” on iinrncr- ^ 
sion . I 

The s<*eond paper was on “A Suggested Method i 
for Calculating Costs of lle,:tdy-mixed Paints.” i 
The principle stumhling block in the calculati{)n 
of ready-mixed paint foriniihe is to ]>rcdict the ! 
amount of medium required to thin down the oil i 
ast<^ containing tho pigments to tlic desired ■ 
iiidity. If, however, instead of thinking of tl»e j 
paste in Uonis of lb. or cwts., its volume he ; 
(calculated, from a knowledgi^ both of its composi- I 
tion and of tho specih(c gravities of its consti- j 
tuents, then the following fiimj)le rule will be ' 
found to hold good over a \ery wide range of 
colours: — The ratio of volume of past(' to volume ■ 
of thinners is constant, no matter what the pig- i 
rnent or mixture of pigments contained in tlio ! 
paste may be. This formula will yield ready- , 

mix(Hl paints of uniform fluidity and ease of work- i 
ing. It is, of course, assumed that the (X>mposi- 
tion of the thinners us(^(l remains the same ' 
throngliout and that the paste contains that mini- | 
mum amount of oil ncccvssary to convert tlic dry i 
I)igment into lan unnn.stakoablc paste. " | 


PERSONALIA. 


Mr. E. de Barry Barnett has been appointed 
lecturer in organic chemistry at the 8ir John Cass , 
T(‘chnical Institute, Aldgate. i 

Dr. Theodore W. Richanls, professor of i 
chemistry at IJai vard (Inivorsity, has been elected 
president of the American Academy of Arts and | 
Scicnc('s. i 

I)r. F. J. Cliarbcris, lecturer in pharmacy at 
(Glasgow I'nivorsity, has la'ciri appointed to tho 
chair of materia medica at the University College . 
I Dundee. 

Capt. J. W. ArcBain, h?ctnrer in jibysical chem- ' 
i.stiy in the University of Bri.stol, has been , 
appointed to the new chair of physical chemistry 
in Unit university endowed by Lord Loverliulme. 

Sir H. A. Meyers, vice-chancellor of tho Ttni- ; 
versity of Manchester, has been appointed by an i 
Order of Council dated October 10, 1919, to be a 
member of tho Advisory Council to the Committee 
of the Privy Council for vScieiitific and Industrial ; 
Research. 

In consc(|Ucnce of Lord Wilton having decided , 
to disconlimic tho Wilton Bosearch Ijahoratories, ; 
Mr. F. W. A tack has Ix'cn appointed director of i 
the research department of the British Alizarine 
Co., with headquarters at 57, Dale Street, Man- ■ 
Chester. 

Mr. B. Mouat Join's Inns Ix'on appointed pro- ; 
fessor of chemistry at the I’nivorsity College of : 
Wales, Aberystwyth, in succession to Prof. J. J. 
Findlay. Mr. F. W. Fagan, of the East of Scot- ' 
land Agricultural College, Edinburgh, has bc'on ' 
appointed adviser in agricultural chemistry at the 
same college. 


Saltkus’ Institutk of Inuiistrtal Chemistry. — ; 
In furtherance of it.s policy of promoting the study j 
of chemistry among industrial workers, the Com- ' 
mitteo of the Institute has recently awarded 
granfcs-iri-aid to thirty young persons occupied in 
chemical factories in or near London to assist them 
in improving thoir knowledge of the subject. 


NEWS AND NOTES. 


UNITED STATES. 

Reported Discovery of a New Alkaloid. — Jb is stated 
that a new alkaloid has been extr.u ted from OoviUea 
tr'nJentnta, a .slirub wliich i.s very (oninion in the 
siMiii-arid districts of Mexiio. 'rhe discovery j<>J 
clainK'd by cheniists of tlu' U.S. Dcjiartment of 
Agriculture and of tlic Bureau of Plant Industry. 

Autumn Meeting of the American Chemical 
Society. — Tho nu’cting liehl in Philadelphia from 
September 2 — fl was the largest on record, 
over 17(K) members being present. Tbo mem- 
bership of the Society is now approaching 
14,000. Several important resolutions were 
passed. An emphatie prote.st was mad(3 against 
the Bill hofort^ (’ongress providing for the 
rcxirganisation of the Army, mainly hci aiise it does 
not extend to technical men the l ame reeognition 
and opportunity throughout ^\ery grade and de- 
partment as ar<' accordi' l to tliflsc tjaim'd .solely for 
a military carei'r. 'The piojKised aholition of the 
(flieinical ANhiifare Sejviu' uas al.'^o disapproved, 
and a motion was pa.s.sed inging the vital iie(X'S.sity 
of adefpiat^'Iy remuneral ing ehemisls in the 
national (service. It was also is'solied to invite the 
(ouncils of the (hernicnl So( ioty (lamooii) and the 
Society of (■hemical fndustry to a]>point a eorn- 
inittoeor committees on noinem la tnre, .spelling and 
pronunciation, to co-op<‘i ate w itli tin* ( orresjHjndiiig 
committi'O of tho American Chemical Society in 
oi'der to .secun' ns large a inmisiire of agri^enieiit in 
the.se fields as is practicable. 

Tho newly-formed Section of Dyt» (’bemistry held 
its first me('ting witli an atti'mlame of over 300, 
and :i Section of Sugar Chemi'Jiv was initiated. 
The Division of Biiblx'r Chomi.stiy held an un- 
usually succe.ssfiil meeting, twenty-two pa|H*rs l>eing 
presented and discussed. In the Divi‘'ion of Indus- 
trial and Engineering Chemistry a synqmAdiim wa.s 
hold on refractories and anotlur on patents, at 
which much attention was given to tin' (|uestion of 
annual jiatent Um's for tin' UniU'd Slab’s. The 
Society lias Inxm studying jiatent refonns as affect- 
ing the clnmiical indu.stry for some time past, and 
legislation is now pending which, if enacted, should 
do iniicb to improve pre.sent conditions. 

Tbo firogramine inchnled niin'b'ori exi ursioiw to 
various iinluslrial jilants. In 1920 the Society will 
inei’t at St. L-oiiis in the siiriug and at Chicago in 
tbo auininn. 

Magnesium in 1918. — Tbo United States produced, 
in 1918,^284,188 lb. of magnesium metal valued at 
$615,217, reprtxsonting an increase of 145 per cent, 
in quantity, and 103 per cent, in value, over the 
output of 1917. About three-fifths of tho total 
was sold as sticks and two-fifths as powder. The 
price was approximately equal to the pre-war price 
of imported inagn(3sium, viz., from $16 — 2 per lb. 
Its purity varies from 99 to 99 9 per cent. ; the most 
common impuritii's being iron, calcium, sodium, 
potassium, chlorine and oxygen. Of these sodium 
IS tho most obj('(‘tional)le, e.specially where tho 
metal is used for alloys. Some work recently done 
by the Burc'uu of Standards in the Washington 
laboratories gave tbo following values of physical 
properties on a casting of 999 per cent, purity. 
Density 1 737 at 20° C., average co-efficient of 
expansion between 0° and 100° C., 00000259 per 
degree C. It is stated that the metal is barely 
attacked by a mixture of equal parts of strong 
sulphuric and fuming nitric acids. Magnesium 
is extremely useful as a deoxidiser in foundry 
work. One pound of magnesium will deoxidise 
from 1200 to 3000 lb. of copper, and is being 
preferably used in the form ot a 10 — 20 ppr cent, 
magnesium alloy with copper. The properties of 
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the various magnesium alloys are now well known, 
but a new suggested use is in bearing metal, the 
wear of the alloy being about half that of best 
cast iron. — {U.S. Geol. Purvey, July, 1919.) 

SOUTH AFRICA. 

Industrial Notes. — Sugar, — The present soasoirs i 
sugar crop is expected to be between 150,000 and 
160,000 tons, which is fully np to the milling j 
capacity. 

Chloroform. — The manufacture of this antes- j 
thetic is about to l>o undertaken by the Natal j 
Cane By-products, Ck)., Ltd., and will bo run in 
connection with its ether plant. 

Wattle. — A wattle extract factory is to be cretded j 
at Paddock, near Port Shepstone, Natal. The j 
plant will be capable of treating 5000 tons of green | 
bark per month. 

Hat Guano . — It is reported that a supply of 
bat guano, calculated to bo sufficient to supply 
all Rhodesia for the next ten years, has been dis- 
covered in a series of cavOvS on the north bank of 
the Umniati river, some forty-five miles from , 
Gatooma. In some plai'cs the guano deposits are ; 
20 feet d(H‘p. It is expected that the material 
will lie phict'd on the market forthwith. 

Fibres. — In the opinion of a firm of fibre im- 
porters in Scotland, the fibre from the South 
African baobab tree is probably the finest paiK'r- ; 
making material that can be found. i 

A report received from the Imperial Institute 
on some samples of wild South African kapok ; 
fAsclepia^s floss), states that the material is in- ! 
rerior to other comnie’-r-inl flosses such ;vs Ja;a ' 
kapok, Indian kapok, and Akund floss, hut that ' 
it could be used as a stuffing material in np- ; 
holstcry. 

Hie Institute has also reported on a sample of 
fibre of Sula rhomhi folia which is found widely 
spread and in fair nbiindanc'e throughout the 1 
Union. The sample contained: — Cellulose 76*5 : 
per ctmt., a.sh 1*1 per cent., and moisture 1(T'7 
per cent. It behaved normally towards chemical j 
reagents and was not silky. It was, however, of i 
short staple, but this coubl probably l)o lemedied 
by cultivation. The product would doubtless fmd 
a market in the United Kingdom — (S. Afr. J. 
Ind., July, /ll/p., 1919.) 

AUSTRALIA. 

Mineral Production of Western Australia in 1917. — 

According to a recently i.saued report of the De- 
partment of Mines the following quantities of the 
more important minerals were produced and ex- 
ported during 1917: — 

VRODuern. ExroiiTK.n. 



Quantity. 

Value. 

Qiinntlty. 

Value. 


Terns. 

£ 

Tons. 

£ 

Coal . . 


191,822 

— 


Copper ore 

„ matte, etc. 
liOad-sifver, ore and 

J fi,488 

I 

9.3,71 1 

f 900 
( 535 

20.878 

04,800 

concentrates 

Lead (pfg) 

j 40,804 

144,0.84 

\ 22 

1 4,001 

, 59:5 

139,940 

Tin ore 

.307 

39,102 


4.5,288 

Pyrltlc ore 

. 3,575 

1,752 

. — 

__ 

Molybdenite . . 

— 

— 

11 

1.58 

J£agne«Ito 

20.5 

21 

42 

.50 

Antimony 

. — 

— 

12 

258 

♦OoW (fine or.) 

. — 

. — 

070,317 

4,121,645 

Silver 

. — 

— 

222,07.5 

38.;i39 

Tantalltc 

12.5 

1,782 

17 

2,.513 


• Exported and mintc/I. 


In addition, about half a ton each of bismuth ore 
and scheelite was exported. No asbestos, mica or 
wolfram was exported or reported as having boon j 
produced during 1917. Coal shows an increase of j 
25,024 tons over the production in 1916, the whole 
output coming from the Collie coalfield. C<mper 
was obtained chiefly from the Phillips River, Yvest 
Pilbarra and Peak Hill Goldfields. The exports of 
ore and^ matte show an increase over 1916 amount- 
ing in Value to £20,905. The le^ ore exported 


! shows a decrease of £11,440, but this is compen- 
! sated by an increase of £65,010 in the value of 

f )ig lead exported. Practically the whole of the 
ead ore was raised in the Northampton Mineral 
Field. About three-quarters of the production of 
tin was obtained from Greenbushes Mineral Field, 
the remainder coming from the Marble Bar district 
of the Pilbara Goldfield. The exports show a de- 
crease of 80 tons compared with those reported 
for 1916. The production of gold has been falling 
since 1904, and shows a further decrease of 386,887 
oz., although the recovery per ton of ore increased 
from 40*34s. to 41*49s. Over 50 per cent, of the out- 
put was obtained from the East Coolgardio goldfield. 
Silver, which is recovered as a by-product in lead 
smelting, shows an increase of 49,063 oz. Magne- 
site was obtained from the deposits at Bulong, 
where the mineral occurs in a fairly pure form in 
short irregular veins, but these rarely attain a 
diameter of more than one foot. A small amount 
of work was done on the graphite deposits at 
Donnelly river, but none of the mineral was 
exported. 

The Pottery Clays of Western Australia. — Recent 
investigations into the quality of the pottery clays 
of Western Australia have been attended with satis- 
factory results. A very large number of samples 
obtained from various localities has lieen tested 
by the special committee of the Institute of Science 
and Industry, and considerable public interest bas 
been aroused in the initial experiments. A syndi- 
cate which has erected a trial plant for the manu- 
facture of domestic white ware has boon in con- 
stant touch with the laboratory, and has received 
advice as to materials and the manipulation of the 
clays. Endeavours nr/' now being made to con- 
vince loc:al potters and bri/kmakers of the advis- 
ability of using some form of temperature indicator 
in their kilns.— (Nr/ence and induslry, July, 1919.) 

FRANCE. 

General Industrial Outlook.- The industrial out- 
look in France is at present coiulitionod mainly by 
two factors: the unfavourable rate of exchange 
and the transport difficulty. The former is driv- 
ing home the urgent need for greater production 
in order to increase exports, and this ileponds on 
the second factor, which is of an entirely local 
order, being handled in the proper way. Unfortu- 
nately the strike fever prevails here, too, and the 
effects of the recent railway strikes in Lorraine 
and the dockers’ strike at Marseilles are still being 
felt. In Lorraine especially the potash industry 
has been paralysed and production is still at a low 
level. At Marseilles goods have been accumulat- 
ing, and during the strike the city has been life- 
less. The market for potash and sodium salts 
fluctuates continually. Sodium bisulphites are less 
rare, but sodium thiosulphate for photographic 
purposes, although derived from the former, shows 
an increase of 10 francs per 100 kilo. 

Labour difficulties are being experienced in 
Algeria and Tunis. The latter colony is trying to 
extend the mechanical exploitation of its phos- 
phate ores. The “ Compagnie dcs Phosphates do 
Constantino ” is taking the lead in this direction 
and claims that, with restricted hand-labour, it 
can treat 100 tons per hour. In the soap industry 
j the “ Consortium do la »Savonuerio Framjaise ” has 
been dissolved. It seems that consortia are not 
popular in France and that firms prefer to lead an 
individual existence. The need of printed tissues 
is enormous in spite of the prohibitive prices for 
dyes, and is responsible for the formation of “ La 
8oci5to Anonyme de Teinturo et d’Approts do la 
Loire with head offices at 8t. Etienne, 17, rue 
des Teinturiers. Antwerp has definitely b^n 
chosen by France to 1^ the clearing port for her 
commerce with the Rhineland provinces. The com- 
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merciai bafje that had been temporarily established 
at Rotterdam has in consequence been abandoned. 

In the metallurgical world an event of import- 
ance is the result of the referendum lately taken in 
Luxembourg, which by a large majority decided in 
favour of a Customs union with France. Before 
the war this country produced 2,550,000 tons of 
pig iron and 1,335,000 tons of steel. This produc- 
tion, added to the French production, makes 
Franco the first metallurgical country in Europe 
and the second in the world. 

Present Position of the Alsatian Potash Industry. — 

In the September issue of The Chemical Engineer, 
I)r. F. K. Cameron, of the ITnitcd States Bureau 
of JMincs, statca that in April last the work of put- 
ting the Alsatian potash mines in order was pro- 
gressing satisfactorily. There were then on hand 
some 150,000 tons of kainite and 400 — 500 tons of 
concentrated salts, containing, respectively, about 
18 and 50% of K^O. The daily output was about 
2500 tons of crude salts. It is impossible to arrive 
at any accairato figures as to costs of production, 
particularly in view of the fact that the Germans 
carried oif or destioyed all records, and the follow- 
ing estimates must bo regarded as “ intelligent 
guesses ” : — 

Cost of rroduefion of SyJvenite (didlars). 


Avcr.iee Avernno 

0(18% of4r.% 

KjO or more. K,0 or more, 


Mining 

.. 4-00 

10-00 

Milling 

.. 0-85 

412 

Bagging 

.. 1-50 

1*50 

Renewals and rcqiairs 

.. TOO 

4-50 

Office charges 

.. 0-75 

1-88 

Interest, etc. 

.. i-uo 

3-75 

Freight 

. . ‘2()() 

3-00(.^) 

Total ... 

.. ilTO 

28-75 

).st [)(‘r unit K^O 

. 0-617 

0-639 


Charges for amortisation and taxes are not in- 
cluded . 

As regards transport, all the plants are con- 
iiccU'd with the main line between Bash* and Str.as- 
boiirg. Canal transport is available to Marseille.s 
by tlio Rhine— Uhone (’anal, and before long 
Mulhoiise or Strasbourg will be connected by 
waterway with Havre. 

There are at jnesent nine mines (two French and 
seven German), each of which is provided with two 
shafts (500 — 1000 ft. apart, connected below ground 
and used for ventilation). One thoroughly 
equipped shaft is eapnhle of bringing up 800 tons 
of ore daily, and if both were use<l for hauling the 
daily output could bo increased to 15,000 tons, 
equivalent to a million tons of KjO yearly. Unfor- 
tunately the labour supply is very poor, few of the 
employees have had any previous ex])ericnce of 
mining, and there is a great scarcity of men com- 

f >ctent to act as mine bosses, coal miners from 
icns filling these positions at present. It is im- 
probable tliat any iiew shafts will be sunk for some 
time, as existing mines are not equipped up to full 
capacity. The estimated pre-war cost of establish- 
ing a mine is about £600,000. 

Grewth of the French Chemical Industry. — Accord- 
ing to the president of the “ Groupement des in- 
dustries chimiquos,” French chemical industry de- 
veloped tremendously during the war. The annual 
output of sulphuric acid was increased from the 
pre-war figure of one million tons to two million 
tons. The monthly output of nitric neid during 
1918 amounted to 50,000 tons compared with an 
annual output of 15,000 tons in pre-war d-nys. 
The yearly output of cyaiiamido ha.s iucreasod 
8000 tons in 1913 to 100,000 tons at the present 
time. Owing to the sudden cessation of hostilities, 


I there is now an over-production of these products 
I to be contended with, a feature not confined to 
I France but affecting ail countries. Prospects are 
; favourable for the absorption of part of the out- 
put ill agriculture. In particular, viniculture 
should benefit. Copper sufpbnte is indispensable 
in the vino industry, and of the annual import of 
; this eheinical, amounting to 50,1)00 tons, vinicul- 
ture aksorhed 40,000 tons, ft is unfortunate that 
the iieces.sary copper, mined in Spain, is controlled 
by Knglisli interests, which also manufacture 
copper sulphate. {Schweiz. Chem.-Zeit., Sept. 10, 
1919.) 

GENERAL. 

The British Association and Post-War Scientific 

Research.— The following resolution, adopted by 
; the Rritish Association at Ronrnemouth, has been 
: addres.sed to the Prime Minister and the Chan- 
cellor of the Exchequer : — 

The British Association fior the Advancement 
of vScicnce, in reviewing ihe^ results of scientific 
methods applied to military and other practical 
, arts, recognises that the successful issue of the 
war has sprung from the efforts of scientific men 
eoncentratod on those problems, and with the con- 
viction that the w'ell-being and security of the 
nation is dependent on the continuous study of 
such matters, would urge on H.M. Government 
tlie necessity for a])portioning an adequate sum 
from that allocated to home administration and 
the up keep of the fighting fori cs for the purpo.se 
' of a definitely organi.sed scheme of research, as for 
example on problems connected with health, food, 
and commerce, on explosives, on chemii al wai fare, 

■ and on phy.sical and engineering problems bearing 
on ndlitary work.’’ 

Similar resolutions liave been sent to other 
Mini.siers. 

Driving off Poisonous Gases. — The current issue of 
the Proceedings of the Itoyal Society (Rories A. 96, 
No. A. 676) contains a pajier on this subject by 
Mr.s. H. Ayrton which was received in August, 
1917, but was held over for piibliiuition after the 
' war. Laboratory experiments are described in 
which cooled smoke from smouldering brown paper 
wuis driven back along a largo table by tapping 
with a small fan upon a miniature parapet erected 
; at the further end of it. The best result was 
obtained with a wooden fan of IJ so. in. area (in- 
cluding the back) ; by tajiping w itli this for 6 
i seconds at the rate of 4 taps a second, an advancing 
smoker cloud about 6 ft. w ide and about 3 in. higli 
was very effectively rolled backw^ards. The method 
hero indicated was in daily use at tno Front since 
May, 1916, ebielly for clearing trenches, shell holes, 

' mine craters, etc., of foul gases. Tin? Army fan is 
made of w’aU'rproof canvas stiffened with cane with 
a wooden handle. It is 3 ft. 6 in. long, has a blade 
; 15 in. sciuare witli a loose end and side Haps, and 
i weighs loss than 1 lb. These hand-driven fans are 
^ not sufficiently powerful to repel gas-wave attacks 
' in comparatively high winds. Farther experiments 
i show^ed that such a fan in action divides the Bur- 
i rounding space into two areas, separated by a ver- 
: tical piano parallel to the ti]) of the blade. Air. 

! in irrotational motion, i.s sucked from behind the 
fan in all directions toward.s it, and is driven for- 
I ward away from it in rotational (vortex) motion, 
j Each successive stroke produces a vortex, the vor- 
I tiees combine, pool their energy, and attain a far 
I greater distance than any single one. The limiting 
1 distance w'ith a li in, model fan was about 10 ft., 
j i.e., 80 times its length. The author intends to 
j study further the problem of expelling undesirable 
gases by hurling vortices into them. The bearing 
of these experiments on ventilation in chemical 
works will be obvious. 
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War-Time Activities of Dye Plants in Germany. — 

The following data are taken from the report of the 
British mission appointed to visit enemy chemical 
factories in the occupied zone. 

By the amalgamation during the war of pre- 
viously-lornuMl comhinations of cliemical eompanic^s 
an association was formed known as the Interesseii- 
Gemcinschaft (I.O.), which includes the large com- 
panies like 1<>. Bayer and flic Badisehe company 
and some smaller lirms. The I.G. works, some of 
which are outside the exMupied area, and were 
therefore not visited, produced tho bulk of the 
synthetic ammonia and nitric acid needed for the 
pnaliiction of fertilisers and explosives, all the 
poison gas (with tlie exception of some chlorine and 
phosgonc), and a large proportion of the high ex- 
plosives. The inlorination as to the war produe- 
tion of the lactories visited must bo aceopLed wdth 
some reserve. 

I'Jxplosivcs — No arrangeim nts appear to have 
been made before the war to utilise any of the dye 
factories for war purposes, and on mobilisation 
their chemists were called up for military service. 
Most of the chemical works, honever, were produc- 
ing small ((uantities of explosives by the end of 
1014, hut it was not until 1016 that plant was laid 
down to assist in the enoi inous production required 
by tho Hindonburg programme. Many chemists 
were then released fr<nn the army, and most of the 
big extensions of the synthetic ammonia and of 
the nitric and sulphuric acid plants date from that 
time. The expansion of output by the factories of 
the I.G. combination c’uring tho war is shown in 
Table I. : — 

I.- -Output ix Metric Tons per Day. 


Leverkusen 

U5chst 


Woilcr*tt'r*M(;er 


1 Nitric 

ficid. 

Sulphu! 

ic ,ici<l. ; 

riiiorfiK*. 

' 1914. ' 

1918. 

1914. 

1918. 

1914. |l918 

59 ! 

ISO 

340 

470 1 

7 20 

1.50 : 

375 : 

224 

1 280 ‘ 

4 8 

? 1 

100 1 





40(?) i 

40 , 

275 

j 410 

13 :{5 

12 ‘ 



24 i 

48 

CO 

— 


Of the above works, Oppau and MorsehurK produeed -50 and 400 
tons, respectively, of aininonla in 1918, eompaml wilh 25 and ni 
in 1914. 

Oppau can now prodncH 500 tons of nitric acid dailv while still 
retaining sufilclcnt ainnionia for tlie output of nitric acid at J I odist. 

Large new vitriol plants lia\ e ht i-n creeled at Ilodist and at 
Doraagen. 

Standardised plant for the manufaeitirt' of dyes 
was (ionverted with remarkable speed; for instance, 
at Leverknseii a TNT plant producing 2o0 tons a 
week was put into operation in six weeks. Table II. 
shows the production of the jiriiicipal high ex- 
plosives in the factories visited and of inU'rmediates 
where theso were not converted to finished ex- 
plosives in the producing works: — 

II.— OuTP'n IS Metric Tons per Week. 


Leverkusen . . 
Dornagen 
(Jrdlngen 
Udehst 

Ludwigahafeu . . 
Oppau 
VViesdorf 
Sohlcbusoh 


Ludwigshafon also prodn(e<l 190 ions of sodium benzene siilphO' I 
nate, 36 tons of dinitrophcnol and 25 tons of dinitrodijdienylamine j 
mr week ; Schlebusrh 15 mns of hc.xanitTo-diphenylsulphlde, and j 
Hdohgt 30 tons of trlnitroanbol per week. 

Poison gases --ki first chlorine and phosgene j 
were the main requirements, but afterwards a j 
variety of organic substances wa^<*?mployed. When I 



j 250 



' 250 

1 150 

40 


— 

1 — 1 

— 

1 1 

— 

. - 

' coo 


60 1 

— 

! 75 ; 

I 





500 

i 140 ; 

— 

200 1 




; 

— 

; 25 

50 1 

- ' 1 

15 

300 

• 

200 


— J 


— 

— 

' 

— 


120 1 

— 

... 




100 



1.50 

— 

i ” 1 

1 — 


the Government wished to introduce a new gas 
a conference of the various firms was held at Berlin 
to determine how tho manufacture should be sub- 
divided in order to use existing plant to tho best 
advantage for the new and sometimos difficult pre- 
parations. For example, the initial stages of tho 
inanufactuf e ol mustard gas were carried out at 
Budwigslialen, and tho final stage at Leverkusen. 
4'he output ol finished poison gases from the works 
visited is shown in Table 111. ; largo quantities of 
intA'rmodiatc products ivere also sent to other fac- 
tories : — 

III. -OuTi'CT IN Metric Tons. 


l’oi.-;on. 

Factory, 

Average 

monthly 

output. 

Total 
Trod lu- 
tion if 
known. 

1 

Date of ('Oin- 
mencement. 

1. Clilorirui 

' L(iverkiisen . . 
lloch.st 

' (too 

240 


I’rlor to war. 


‘ LudwiKshufen 

800 

38,000 


2. rhdsgcnc . . 

; l,(‘V('rkiiscn . . 

3(0 




LudwiRshahn 

288 

10,082 


3. DiidiosiiitiK* 

Leverkusen.. 

30()» 

— 

.lune’ 1915. 


Iloehst 

139 

3.010 

8ept., 1910. 

4. ('iilorpkrin. . 

J.everku.seii . . 

200* 

— 

July, 1910. 


iioehst 

45 

1,127 

A UR.. 1910. 

5. Xylylbroniidc 

I.evi'vkusi'ii . . 

00* 

MHreb.1915. 

0. Bromoacc- 

i.everkusen . . 

20 ‘ 


.hilv, 1916. 

toiu* and 

; HOehst 

! 

08,5 1 

1 April, 1915. 

bnwnoothyl-- 

nu'tliylkc- 

touo 

7. Thcnylcarbyl- 
aininc cldor- 

i 


j ■ 

1 

ido 

Iluehst . . j 

0.5 

' 721 : 

Miueli, 1917. 

8. Mustard I'as 

l.cveikU''eii . , j 

300* 

i 

4.500 ; 

Be foil’ 'July, 
1917. 

9. DiphonyMdoro- 

j 

1 



arsiuc . . ' 

Iliiehst .. ! 

150 

3,000 : 

May, 1017. 

10, Kthvidichloro- 

j 


arsine 

lloehst .. j 

78 1 

1,092 ! 

i 

Aug., 1917. 

11. i)icIilor(»- 



m<‘thyl ether 

Ildchst . . i 

20 

239 

Sept., 1917. 

12. Dibroiuo- 



1 

nudhyl ctli. r 

H0eh^t 

7 1 

09 1 

Aug., 1017. 


(D Mjixlinnm inontldy outitiil. 

(*) ICHtimnted. 

The manufacture of diphenylcyanoarsino was 
begun at Hdch.st in February, 1918. {Chem. and 
MH, Emj,, Sept. 1, 1919.) 

Irish Indii.strie.s during the War. -A rejmrfc by tho 
Ameri<an Vic<'-(.!onsul at Dublin gives a number 
of intert'stiiig facts (concerning tlie effect of the 
war on Irish industries. In agriculture, the 
Iarg(‘tst industry, tliere was an increase in the culti- 
vated area, of nearly a million acTos Ixdween 1916 
and 1918. The ('ereal production was 1,786,166 tons 
in 1918 against l,lll,;i7S tons in 1916; root crops 
during ^the sanu^ period iiuTcased from 9,604,613 to 
ll,.')16,7r>,‘3 tons. Owing to the large demands for 
military and aeronautical purposes, tho flax and 
liiKUi industry has made great progress. In 1918 
theie^were 110, OfK) acres niider flax, while in Bel- 
fast 70,000 jicojile (nearly one-lifth of the fiopula- 
tion) were engaged in tlie linen industry. The 
returns of the stook-raising industry show consider- 
alile decreases in Die number of horses, cattle, 
sheep and pigs as (empared with pre-ivar times. 

Much prospecting has been done in regard to 
minerals, but during the war there has beim an 
all -round falling ofl in production. A largo amount 
of low-grade rofijK^r ore has hism proved in County 
Wicklow, and it is hojied that antimony will be 
worked .shortly in County Monaghan. Boring.s are 
being made to determine tho deposits of cannel coal, 
but no results arc yet available. Tho total nKserves 
of good quality coal remaining in Irish (xialfields is 
^tiraated conservatively at 300 million tons. It is 
interesting to note that there are extensive deposits 
of baryte*! at present undeveloped, and that the 
soapstone quarricB of the North of Ireland produce 
the bulk of the output of the United Kingdom. — 
Com, Pep, Suppl., June 16 , 1919 .) 
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LEGAL INTELLIGENCE. 


Customs Seizure of Pyhooallic Acid. Brown 

and Forth v. Barldey (seo tliis J., 1919, 379 R.) 

Am application wijs made on boiialf of the 
])laintifl’.s to Mr. Justice Younger in the Chancery 
Division on Oetoher 14 that a day should he fixed 
for the sjieedy trial of this action, without 
pleadings. 

Mr. 11. II. WrigliL, for the jilaintilfs, said that 
this viMS a case of tlie utmost importance not only 
to his clients but to the pnlilic generally, in fact 
it raised the question whether it wa.s jiossible to 
practise tariff reform by executive act without 
the express sanefjon of Parliament. 

Mr. Justice Younger said counsel would have 
to agree a« to whether they wort' to bring on the 
motion started before the Vacation Judge, or 
whether the action was to ho tried without plead- 
ings before him (Mr. Justice Younger), in which 
(‘as(^ the Crown must assent. 

Tlu' Attorney (leneral s-:iid that he could not 
give liis asi-;ent. TIk' whole action wa.s miscon- 
<auvial. A qm'stion was laised-die admitted a 
'V'ery serious (|uestion - as to *whelher the Procla- 
mation in question was ultra vires^ hut every 
a.rgumcnt that the plaintiffs could adduce in this 
action could he (Mpially well presented in the pro- 
<‘<.H‘dings under seidioi'i 207 of the Act which the 
Crown had instituted for condemnation of the 
goods. f’urthermoiV', the proc'eedings were di- 
riMtcd against the wrong defendant. The CVil- 
lector of C'usloms was only a suoordinate ofhwr, 
\^ho could not return th(‘ goods even if the order 
Wert’ made upon hipi to do so. He could not give 
his assent to this application, hut he w'oidd do 
all in his jiower to expedite tlu' projier proceed- 
ings. 

His Lordshi]) remarked that ho thought it pos- 
sible that if tln^ plain! iffs got their order in thin 
action they might not obtain Tecovery of their 
goods, and ordered that the case should be tried 
ith ph’adinga. 


Fiiiu .\Nn Exi-lo8ion at a TNT Factory. Claim 

AOAIXST JnSURAXCE COMPANIES. UoolciJ UUl 
liilltbrr and (dir/uical (Jo., hid. v. Ttoi/(d 
Inaurancc (Jo., Ltd, and Others. (See this J 
1919, 193 R.) 

Tn the (V)urt of Appeal on October 17 and 20, 
Lords Jiistiees Ihinkes, Scrutton, and Duke had 
before them an appeal by tlio Hooley Hill Puhher 
and Chemical (^o., Ltd. from a decision of Mr. Jus- ^ 
tice Bailhache upon a siiecial case slated by Mr. 
A. M. Langdon as sole arliitrator in a dispute ; 
which bad arisen between the appellants and the i 
Royal Insurance Co., Ltd., the Atlas Assurance ' 
C'O., Ltd., the liondon and Lancashire Fire Insur ! 
a nee Co., Ltd., and the Motor Union Insurance I 
Co., Ltd. The question was ns to the liability of j 
the insurance companies under policies of firo in- i 
surance upon premises belonging to the appellants. 

Ihe premises in question eonsistod of a TNT 
factory at Ashton under Lyne. A fire broke out ! 
in the factory, and after it had heon hnrning for ; 

1^1^ beat exploded a quantity of ■ 
iNl wJiich was in a tJosed receptacle. There was ! 
a clause in the insurance policies wdiich excepted 1 
damage caused by explosion, but the assured con- ! 
tended that the clause did not exempt the insur- 
ance comnanies from liability for damage by ex- ; 
plosion where the explosion was ** only incidental I 
to and in the course of tho lireJ' 

The ^bitrator decided that under the terms of 
the policies the insurance companies were not | 


liable for damage arising from tho explosion, and 
that view was affirmed by Mr. Justice Bailhache. 
Hence the present appeal of the assured. 

Mr. Justice Baukes, in giving judgment, said 
that the point for decision was undoubtedly an im- 
portant one in fire insurance law. The conten- 
tion for the assured wais, broadly stated, this : 
That the contract between tho parties was a con- 
tract of indemnity, and that the general rule in 
releiamce to such a contract ought to he ajiplied in 
this case, namely, that in considering what the cause 
of the particular damage W'as, the proximate cause, 
or what had boon referred to in the recent case of 
Jicyland v. the Norwich Union Society in tho House 
of Lords, as the efheient or the effective or the domi- 
nant cause, must he looked at, and that if that were 
done in the present case it was iilain that the fire 
which brought about the explosion which caused 
the damage was the proximate and effective cause 
of the loss. On tho other hand the general prin- 
ciple applicable to policies of insurance was not 
disputiM; hut it avus said that there was another 
general principle, namely, Oiat parties might by 
express language exclude tho operation of that 
rule in any particular case; and it w^as said that 
tho rule had, in tho particular contracts betAveen 
the.so parties, been excluded in express and unam- 
biguous language. It appeared to his Lordship 
that tho important point which had to^be decided 
Avas whether the contention of the insurance com- 
panies with reference to the construction to be 
placed upon the exceptions in these policies was 
or Avas not correct. In his opinion upon the true 
construction of the exemptions in the policies, any 
loss due to tho explosion was not covered by the 
policies. But the matter was covered by the case 
of Stanley v. Tho M'estorn Assurance Co. (Law 
poits, 3 Exchc(|uer, page 71), in which it was laid 
dow'u that if there were a fire, in tho course of 
Avhich an explosion occurred, for the result of the 
fire, unconnected Avith the explosion, the dcLmd- 
ants made themselves liable, but not for any conse- 
quences of tho explosion. For those reasons he 
thought tho arbitrator and Mr. Ju.stiee Bailhache 
Avere right. Lord Justices Scrutton and Duke con- 
curred. 

There was a second question concerning the 
Royal Insura mro Company only, namely, whether 
that company Avas estopped from relying on the 
exce^^iion, and as to w’hich the arbitrator and Mr. 
Justice Bailhache decided that there was no 
estoppel. 

It Avas agreed that this question should stand 
over for a Aveek, with a view to the parties coining 
to an agreement upon it. On thi.s understanding 
the appeal as regards the insurance companies, 
other than the Royal Insurance Co., was dismissed 
with costs. 


parliamentary news. 

HOIISK OF COMMONS. 

Oil in Jhrln/shire. 

Mr. Bonar Luav, in reply to Mr. Holmes, stated 
that the floA’ernment lias cdme to the decision that 
no rovaltv should be pavahic in thi’ case of oil. — 
(Oct. '22.)' 

Importation of Gertiian Potash. 

Jn answer to Mr. Chadwick, Sir A. Goddes said 
that tho Board of Trade, since tho armistice to 
date, had placed contracts abroad only in respect 
of timber and potash. In regard to the latter, the 
one contract entered into with the German Govern- 
ment represented an amount of £750,000 . — 
(Oct. 22.) 
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Annual Rbport of the Chief Inspkctoii of Fac- 
tories AND Workshops for the year 1918. 

Pp. 83. [Cind. 340, 9d.] {Loudon: JIM. 

Stationery Office.) 

The present report rovicAvs in eonsidernble detail 
the abnormal conditions introduced into factory , 
and workshop administration during the period of ! 
the Avar. Of the ten sections the most important I 
to the Chemical Industry is that dev’oted to indiis- ; 
trial |)oisoning, contributed by Dr. T. M. Ix'gge, ; 
H.M. Medical Inspector of Factories. i 

The incidence of lead poisoning is determined | 
prim ipally by the practicability or othei Avise of tlie 1 
efficient removal of dust and fumes by locally ' 
applied exhaust A^entilation. AVlu're this is pra(‘- i 
ticable great improvement is jiossible; where it is i 
not the number of cas+^ of pioisoning Avill either | 
increase or remain vstationary. It is regarded as j 
axiomatic that all risk lies in the inhalation of ■ 
dust and fumes. The actual handling of lead is j 
rarely shoAvn to be a cause of poisoning. Subsidiary i 
mean.s for minimising the effects <»f lead, such as ' 
are afforded by cleanlineSvS, j)eriodic medical ex- ’ 
amination, latmur saving devices, movement study, j 
and research on effii'ient substitutes for lead, must , 
not be neglected. 

A recrudescence of “ phossy jaAV occurred 
during 1915-1918, after an immunity extending 
over many years. lOleA^en r ases Avere reported from 
the factory Avhere ph<xs;diorus was manufactured, 
while only one case <K‘ciirred elseAvhere. Careful 
attention to the t^.X'th of the Avorkers, in the first 
nlaco by a dentist, supplemented Avhere necessary 
oy the services of a surgeon of the highest standing, 
is now provided in the factory, and no cases of 
poisoning have Ikhmi recently reported. It is in- 
teresting to note that the greater ])roportion of the ; 
(‘ases of poisoning occurred Avith nuui engaged on 
the condenser side of tlie factory. An efficient 
system of exhaust ventilation is e.ssential, and, . 
further, plmsphorus and phosphorus muds must bo 
quickly removed from the coiidon.ser.s. 

The increase in the numb<‘r of casrs of arsenic ' 
poisoning is attributable mainly to the manufacture 
of arsenic tricbloridt’. There is danger even Avbeii 
the process is carried out in the open air, or when 
an exhaust draugnt is ])rovided for the A'e.ssel in 
Avhich the reaction betAveon sulpliuric acid, common 
salt, and arsenic takes place. Ca.ses of poisoiiitig 
by arisen ill I'd ted hydrogen occur principally in 
processes connected Avitli the manufacture of zinc 
and zinc .salLs. Cashes also (w curred in the manufac- 
ture of intermediate dyestuffs Avherein zinc and : 
hydrochloric acid are employed either togetlu'r, or 
Avhen the acid is added at a stage sul^ispient to 
the reduction. The use of de-arsenicated acid and 
metal requires attention. At present .safety from 
])oisoniug by arseiiiurettcd hydrogen dei>ends ; 
entirely on the efficiency of the measiiies taken to 
proA'ent escaixA of the jinisonous ga.ses. 

The figures for mercurial poisoning show an in- 
crease during 1910 and 1917, mainly due to the 
greatly increa.sed use of fulminate of mercury. The 
recognis^ symptoms of mercurial poisoning AVTre 
jiresent in only a few ca.ses; in the majority the 
symptoms exhibited were dermatitis of the faw, 
neck^ hands, and forearms, associated with winjunc- 
tivitis and inflammation of the miuons membrane : 
of the nose and larynx. As a preventive measure ; 
the Avorkmen were instructed to dip their hands in ; 
a 10 per eeut. solution of sodium hyposulphiU?. The j 
conjunctivitis is beneficially treat^l by means of a 
similar 2 per cent, solution. i 

Anthrax caaes increased noticeably during the 
period under review. It appears that liming, with 
a view to the destruction of antitrax spores in 


1 hides and skins, does not make the handling of these 
I materials in later stages very much safer, 
i In November, 19,15, toxic jaundice due to tetra- 
! chlorethane or nitro — or aniido— -derivatives of ben- 
I zone or other poisonous substance Avas added to the 
! list of di.seases in Section 73 of the Factory and 
i Workshop Act, 1901. A highly efficient system of 
ventilation is es.sential in factories Avhere such pro- 
ducts are manufactured or employeil. Precaution- 
ary measurers, embracing a complete change of 
underclothing and overalls, locally applied exhaust, 
daily examination of urine, have furnished a com- 
plete safeguard against poi8<ming by ilinitrophenol. 

In the category of iwisoniiig by Quines and ga-ses 
are included casualties due to blast-furnace gas, 
poAver gas, coal gas, gas from coke fires and lime- 
kilns, carbon dioxide, nitrous fumes, petrol and 
Ixnzol vapours. Ca.ses of ])ois()ning due to carbon 
dioxide are nearly always fatal. Exposure to 
nitrous fumes for more tlian two minutes causes 
aspnyxiation and death Avhile atk'r exposure for 
soiiietliiiig less than tAvo minutes the men rapidly 
rcA-oAxu' on returning to the open air. Efficient ven- 
tilation is a prime neces.sity in all proccvsses emplo.y- 
irig Ix'iizoi. Hiemorrhagos from tlie mucous mem- 
branes of the gums and no.so afford an early imlii'a- 
tioii of the desirability of the exelusioii of the 
affected workmen from duty, with a view to the 
proA'ention of chronic benzol jxiisoning. As an 
alternative to benzol as a rubber solvent ‘‘ Xylol 
compound ” can he employed, with A^ory much less 
danger of causing aplastic anaunia and purpura 
than benzene. 

J’rotective mea.sure.s against pitch ulceration in- 
clude the wearing of protective clotliing above the 
ordinary clothes, spray baths, and the nceessary 
first-aid equipment. Outbn^aks of eczema were 
attrihuiable t-o (1) chemical irritants such ns bi- 
chromate of ])otash, arsenions acid, and certain 
finished dyes; (2) vSolvents of the natural greiuse of 
the skin, c.</., tiir])Gntine, hen/xme, and its homo- 
logucs and tlieir derivatives; (3) alkalis, etc., Avhich 
soften and nuneraki the skin ; and (4) ))roces.s<\s such 
a.s brushing, etc., Aviiicli mechanically break the 
skin. 

The past year has Avitnetssed a great advanc-e in 
the voluntary movement on the part of employers 
and Avorkmon to redme hour.s of labour. An in- 
teresting feature of th(‘ movimient i.s tluA iiH'reasing 
number of ca.s<^s in wnich work bef()ix> breakfast is 
lH‘ing abandoned. In Chapter I. > e off<’cts due k> 
tlie.se iMnovaLioii.s are instanced by reference to 
varioiH industries, (ioncrally it may l)e stated that, 
almost without ex(x‘))tiou, re])orls from employer.s 
are entirely fuA’Oijrable to the new system, while 
the Avorknimi express general aj)proval. The effi- 
ciency of the workers has been increased and time- 
keeping improved. M'ho n<‘w system affords a means 
of increasing the kital national produelion, Avhile 
coists of production are diminished. 3'hc necessity 
for overtime is obviateil. 

In regard to the prevention of works acc idents, 
it is reiiiarked tUat accidents preventable by the 
institution of safeguards represent only a very 
small proportion of the aaIioIc. A leaflet dealing 
with Safety Committees is issued by the Home 
Office (price Id.) and the Report discusses in detail 
the constitution and functions of such committees, 
and .lie importance of furthering their more 
general e.stablishinent is strongly urged. More par- 
ticularly in large works, .safety inspectors shoulcl be 
appointed to act either in conjunction with or 
indeiKHulently of such c‘ommitte<W. 

The jwriod since 1914 has Avitnessed a great in- 
crease in the use of various labour and fatigue 
saving appliances, in the textile trades more par- 
ticularly. Considerable doA’elopments in plant for 
handling material are anticipated in the near 
future. The subject of “ movement study ” is 
receiving increae^ attention. Efficiency U inti* 
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mately related to the sutinfactory planning and 
arrangement of the factory. Apparently trivial 
matters such as the shai)e and size of tool handles, 
the provision of lighter barrows and si)ade8 have an 
important bearing ui)on tlie fatigue of the work- 
men and their elh(-iency. These and kindi-ed matters 
are discussed in the chapter devoted to labour- 
saving api)liances, illiKstrations being drawn from 
a diversity of trades. 

The Report also deals at length witli the recent 
growth of welfare work in factories. Such subjects 
as drinking water, canteens and ine.ssrooms, protec- 
tive clothing and cloak-rooms, facilities for wasli- 
ing, ambulance and first aid, rest-rooms, supply 
and use of seats receiving attention. It is antici- 
pated that the effect of Home Oiliest welfare orders, 
combined with the growth in strength and iiifluenc;e 
of tlie Welfare Workers’ Associations and the 
Workers’ Educational Association, will in time 
l>oc‘omc very great. 

In the (!hapter dealing with tlie use of electricity 
in factories emphasis is laid upon the inadequate 
realisation, both by employers and modii-al men, of 
the possibilities of artificial respiration in ca.so.s of 
apparent death from electric shock. Artificial 
respiration should bo i>ersevercd with for at least 
two hoiir.s, or until the patient revives. 

The subjects of Amhularice and First Aid and 
Continuation Classes are dealt with in separate 
(haptei'S. 


Report of the Prockedino.s of thk Industriks 
Advisory Board and or tue Sctentifio and 
Technical Commutes. Jan .- Scjtt . 1918, o 7 id 

OF THE AdVJ.SORY BoAUD OF INDUSTRY AND 

Science. Union of South Africa. (Cape 
Toton, Cape JAd., 1919). Vrice Is*. 

The report of the proceedings of the Imiustries 
.Xdvisory Board and of the Scientific and Twhnical 
Committee, now combined as the Advisory Board 
of Industry and S<‘ience of the Union of South 
Africa, contains several items of considerable 
interest. The supply of fertilisers ha.s given a good 
deal of anxiety, the imports having decreased 
owing to the shortage of vessels, and although the 
..rodiiction of fertilisers from ahattolr and lishery 
V, a 'te has Ixxm encouraged, very little Inw really 
been accompli.slied. Suggestions were made to the 
(government to assist financially in carrying out 
experiments for tlie con version of the phosphate 
rock of Saldanha Hay into basic slag in blast fiir- 
naies. This, however, was not considered to be 
advisable, and it is now reported that the e.xperi- 
meiits are Ix-ing carried out by jirivate enterprise. 
Working scale trials of the '‘Welters” pnM'Csw for 
the treatnu'iit of Sald.’inlia rock by heating a mix- 
ture of finely crushed rock with bisulnhate of soda, 
carbonate of lime and powder<*d coke have been 
carried out in the rotary kilns of the Rand J/iino 
Co. Some loss by diKsiing and by volatilisation of 
phosphorus oia'iirred, and, depending on the tein- 
lK?rature attained, from 78 to 94 per cent, of the 
phosphoric aeid contained in the raw rock wa8 
irendored (;itri(^ soluble. The Saldanha Company 
having been taken over by a new company the in- 
vt'stigations were discontinued as it was understood 
that the new company had evolved a satisfactory 
]ir(K'ess and would be in a position to supply the 
finished product in the now year. Inquiries by the 
Coveriimeiit as to the possibility of obtaining fur- 
ther supplies of guano from the coast line north 
of Cape Cross showed that there is no appreciable 
quantity in sight (r/. this J., 1919, 228 r.) 

In view of the increasing production of cotton 
the Board advised the (Government to assist finan- 
cially in the erection of an oil-expressing mill at 
Rustenburg and the Government is considering the 
^matter. As lat the present time tlie seed is only 
crushed into cake without extracting tiie oil, and as 


the annual import of cottonseed oil amounted to 
Dearly 4t)0,()00 gallons before the war. it seems 
desirable that the oil should be expressed locally. 

Proposed legislation dealing with the adultera- 
tion of leather with Glauln^r’s salt or iwdium sul- 
piiate has been under the con.sideration of the 
Board and certain rec'ominendatioiis have been 
i made. The control over imported leather should 
i in the opinion of the Board be e.\ercised at the 
j point of entry, and that over locally manufactured 
I material at the seat of manufacturo. 

I In South Africa, owing to the population being 
spread over a very wide area, tlie linking up of a 
i system of electric generating stations is not in so 
! favourable position as it is in more populous 
: countries, yet when considering tlio question of the 
j production and utilisation of electric iiower due 
! attention .should be jiaid to the standardisation of 
i systems of generation and to tlio uniformity of 
I frequem^y and phase of tlu' current generated. 

I The following recommendations of the Board in 
I regard to industrial alcohol have lieen accepted by 
! the Government and embodied in the New Customs 
I and Excise Act: — That for^ manufacturing pur- 
; po.ses, other than tlio preparation of medicinal and 
I perfumery articles, suitably denatured alcohol 
1 sliould Ix.^ duty free; that a duty of 2 h. per gallon 
; aliould he imjxised on alcohol used for the prodiie- 
i tion of medicinal preparations and perfumery, 

: provided that the finished product is iiniwtable as 
a beverage, and that alcohol required for scientific 
! and teaching puipo-ses should lx* obtainable under 
' proper safeguards and restrictions in a pure and 
un-denatured condition and duty free. Owing to 
, the difiicnlty of obtaining suppliw of wood spirit 
the Board recommended in a spec ial case that 0*5 
I p<*r cent, of jiyridine should be allowed to be Bub- 
stituted for 2 per cent, of wood naphtha making 
1 per cent, of pyridine bases in all, but it is 
emphasised that this should only bo a temporary 
measure having regard to the very great advant- 
ageH of wood spirit over every other denaturant 
! in that it was only possible to render alcohol eo 
denaturecl drinkable at very great trouble and ex- 
jH^nse. It is furtlier recommended that alcohol 
intendwl for the inanufaclure of ether for indus- 
trial puriMises other than for medical preparations 
should, like that destined for tlie production of 
acetic acid, l>e duty free. 

As the question of the manufacture of motor 
spirit by ilie de.structive distillation of coal wa.s 
oeciipying the attont-ion of experts in Groat Britain 
it WMS decided to wait for tlie result of their in- 
vostigation.s before nttcunpting anything locally. 

Stops arc? being taken to prepare and circulato 
li.sts of scientific and technical serials and othei' 
publioations, and to rcmh'r .six'h literature avail- 
able in the eliief oentres of population. 


Report on the Tr.vdk ok Ai strat.ta for the Yeah 
1918. lUj H.M. Senior Trade Commibbioneh 
IN Ai'sthama. /*/>. 62. [fUnd. 8.51. 8d.] 

{I.ttudoii: 11. M. Stafioiicnj Office.) 

AVhile British manufaetiirers may confidently 
anticipate increasing trade with Australia, jndi 
vidual inanufaeturers may suffer from the revision 
i of the Australian tariff. The urgent nec^essity for 
greater attention to commercial organisation is 
i strongly emphasised. The methods of overseas 
sales and distribution need strengthening, and 
I greater control must be exorcised over distribution 
! of goods. 

I The smiRon’s production of sugar amounts to 
190,000 tons. The beet sugar industry has made 
litUe progress. 

So far as possible, all metallic ores are treated 
within the Commonwealth, and the metals 
marketed in a refined state. A cooperative 
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institution exists for smelting silver-Jead" ores and £250,000 has been already spent, have been decided 
concentrates, and for refining silver-lead bullion. ! upon. The Carbide Company now manufactures 
The output capacity of the works is 1C0,0(K) tons of ' its own electrodes, the necessary plant having just 
pig lead and r),()0(h()00 to 6,000,()tX) ounces of silver ' been erected. Works for the production of lead 
per annum. 'J'he output of zinc concentrates is . sulphate using hydroelectric power are being 
controlled and disposed of by an association of the ' erected in Launceston. 

principal zinc producing companies, founded on a Rritish manufacturers generally are urged to 
co-operative basis, and witli CJoveniment represeri- join the Australian Association of British Manu- 
tation on the board. For the year ended facturors. The address of the London office of the 
December dl, 1917, the out[)ut of zinc concentrates Association is 32, Victoria Street, Westminster, 
was 284,602 tons; in 1918 it was 345,017 tons. The S.W. 1. Inquiries as regards tracle with Australia 
annual production of coppeu' is about 40, 000 tons. should in general be adcLessed in tlie first place to 
The whole is refined in Aushalia. , the Department of Overseas Trade (Development 

The developuKwit of tlio luown coal deposits in ‘'^“d Intelligence), 4, (Jliieeii Anne’s Gate Buildings 
Victoria (this J.. 1919, 350 ii) and of liydro-electric : Did Queen Street, S.W. 1. 
power (this .1., ]ldS, 260 ii) are also doscrihed. 

The imports of metals and machiner.y for the 
year 1913 and for 1017 — 1918 are given beloAv ; 


I TJninanu ; J’uitly ^lanafacturt'di 
; i.u luml.i iiiaMiiiactunHl . , 9'1’y 


t ; £ I ,c 

1913. I l,r>7:),7:3t l,5(i(i,i;{« ; ii,7si,r,io ! 4S4i(i>r» 

191M8. { 2131,030, 477 802 ; r,.407,lsr» [ e.mo’.ocS 

Tho imports of plates and sheets in the same 
years arc given in the following table: — 


riatca hikI .SMfits. 


Tola I for 
JOIU. 


I 11)17-191S. 

! 

I From I’jiitc*! , From Fiiitod 
I Kingdom. ; 


OFFICIAL TRADE INTELLIGENCE. 


il'roui far. limiid of Tnidr. Juinnal for Ortohrr 9 
(iinl 16.) 

OPKNINTiS Foil BIIITISH TRADE. 

The following inquiries have been reccivtKl at the 
Department ot Oveiseas Trade (Development and 
Intelligence), I, Queen Anne's Gate Buildings, 
S.Av.l, from liinis, agents, or individuals wlio 
(h'sire to represent F. K. manufacturers or ex- 
j)ort<n's ot the goods sj)ecitied. British firms may 
<>btain the names and addri'sses of tlie j^ersoiis or 
firms referred to by applying to tlie Department 
and (|uoting the specific rel<‘renc<' number : 


Corruf^ated, ^'alvanlsMl 
Clalvaniaod, not <(jrru' 
Rated, and (orru gated, 
not galvaniikHl 
plain, not galvanised . . 


£ 

£ 

i 9.'.7,1I4 

20,990 

1,005,845 

' 182.853 

483,033 

26,413 


£ 

27 ( 5,435 


108,497 

171,919 


Tho value of the imports of earthenware and 
china from Japan has increased from £21,493 
in 1913 to £333,953 in 1917—1918. In the latter 
year, the values of the principal items were:— - 

China and porcelain ware, £10 1, 952; earthen- 
ware, £51,952; sheet glass, £40,342; glass bottles, 
£46,795; miscellaneous glass articles, £76,118. 

On the whole, the supplies were unsatisfactory. 
The total “ comj>etitive ” imports from Japan in 
1917 — 1918 were valued at £4,222,000. In a great 
many instances the goods supplied were of most 
inferior quality and not up to sample, and it is 
anticipated that the bulk of trade created during 
the war will he lost to Japan. 

The Newcastle Steel Works of the Broken Hill 
Proprietary Co., Ud. has now an annual output of 
250,000 tons of pig iron. 1’he development of the 
vast deposits ot iron ore aiul coal occurring in 
Queensland is contemplated by the State Govern 
ment. 

Paints and varnishes were imporltul into Aus 
tralia in 1917 — 1918 to the value of £423,397, com 
pared with £666,983 iu 1910—1917. The principal 
decrease occurred in paints prepared for use, which 
were valued at £137,264 in 1917 -1918, against 
£362,941 in 1916—1917. 

The gold output of Western Australia for 
1917 — 1918 was valued at £3,723,167, as against 
£4,121,645 for 1917. Lime and cement works, and 
glass manufacturing works are being established 
in the State; the erection of alkali works, the 
briquetting of coal, and tho extraction of oils and 
varnishes from the abundant grasstreo (black boy) 
are under consideration. 

In Tasmania large extensions of the Electrolytic 
Zinc Company's works at Kisdon, on which 

r 


LocaI ITY of p'lKM 
OR A(iEXT. 


MATFRLy.S, 


I JlEFKRUNTB 
XCMHEK. 


FriMsh W<'st, Indies 
Canada 


Now Zoiiluiid 
llclgium 


(.'zecho-Slovakia 

France 


Ueniiaiiy 


Rinnaniu 


Spain 


SwlrzcrlniKi 

Brazil 


Cuba 

Dominican Republic 


Porlland ociin'iit 
Glass, t'arlhoiiwaro, lojithor 
Shoot mot.iils (black and gal- 
I vanisod), tinjilalc . . 
i Druggists’ sundries, soap 
iiruggists’ Mtindrles . . 

Drug Hpooinlif fos 
Soap, soap dyes, gelatin 
I’ottery 

('lioinieul:), dyes 
Glass, (Toekory 

Aniline dyes, colours for \v(.»oi 
( 8oap, paint, varnish . . 
i Choniioals, dyos, oaiLStJo pota.sh 
rerfninory 

1 JIigh-,Hi)eod St('0l .. [[ 

! (-'hoiiiioals, drugs, dyos, oils . . 
i Copper sulphate, fertilisers . . 

■ Houvy oheinieals, drugs, 

oaiihenware, ete. . . 

, I'MihIo oils, tt'elinleal oils, 

[ seeds, foodstulfs 

■ Oils, Hoai» 

Fatty wastes . . 

: Fish oil, vugr-table (dls, aniinal 
j oils, sugar, liiiies, skins, 

; tanning nnatorials . . 

! Metals, ehoinieals, d\ e.s, leatlior, 
tanning nialcrials .. 

' Steel of every deserijitiou ,. 

S(*ap 

Tinplate , . ’ . | ’ 

* 'I'in plate, hlnok sheets, iron, 
zinc, sahnia(! 

Glasswan‘, croekery .. 

('hendeuls . . 

Chotnioais and pharmaoeuM<*aJ 
products 

Druggists’ goods , . [ ’ 

Cheniioal and phnrrnaeoutioal 
products, dyes, paints, var- 
nish, })erfuines 
I'hetnioals, metals 
Faint, , varnish, china, (airthon- 
waro . . 

Cljcmlcais, drugs, ghiRS, per- 
fumes 

Faint, zinc plates 


802 

805 

789 
791 

790 
797 


708 

808 

HID 

802 

803 

805 

808 

813 

814 
811 

82 1 

824 

825 


828 

829 

H.32 

871 

8;i5 

836 

837 

838 

840 

842 


874 

876 


878 


848 

849 


fli * Commissioner, 73, Boslnuhnlb 

Htiwt, London, E.C. 2. » » -o 
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Mabkbts Sought. 

A Canadian firm nianufac;turing a synthetic dnig 
desires to appoint a suitable agent in the IJ.K. 
Inquiries to the Canadian Government Trade Com- 
missioner as above. 

A Montreal firm seeks a purchaser for a graphite 
property in the Province of Quebec. Inquiries to 
the High Comniissioiior for Canada, 1!), Victoria 
Street, London, S.W. 1. 

A iirm in Cuba desires to get into touch with 
IJ.K. importers of sugar, [lief. No. HIH.J 

TARIFF. CUSTOMS. FXCISF. 

All drat ia . — Recent customs d('cisions affect tlier- 
momoters and j^yrometers. 

Belli him . ' — The impoi't and <c\cise duties on 
alcoholic liquors have been greatly increased as 
fiom August 29. 

Certificates of origin and interest are no longer 
required for asphalt, cork, ore, and wine imported 
from Spain. 

The import and manufacture of matciu.'s contain- 
ing whiU^ plios{)horus are i)rohihited ns from March 
14, 1920, and the sale of such mulches as from 
Sci)tcmhiJr 14, 1920. 

Among the articles for which export lieetnes are 
no longer required arc colours, glyterin, gums, 
lime, olein, p}iosS|)liates, resin, rubber (crude), tur- 
pentine, varnish, and window glass. 

Jiritish India. -An export <luty of 15 per cent. 
ad valorem has been imposcsl on raw hides and 
skins, with a rebate of two-thirds of the duty 
when exported to countries within the Empire. 

Jlenmark.- 'Fxf)ort prohibitions liavo been with- 
drawn in the case of phos])horic acid, agar-agar, 
medicinal balsams, barks, leaves, roots, seeds and 
gums, candles, cellophun, celluloid, cresol, drugs 
(with some exceptions), dyes, magnesite, mica, 
paper, {)aratlin, platinum, polishing wax, vulcan- 
ised lil)rcs, ami wood (with some exec'ptions). 

Finland.- A copy of the new eiistoins tariff nmy 
he seen at the Department. Among the articles 
the import of which is now unrestricted are animal 
f its and oils, many foods, chicory root, oilcakes, 
cou Icnsed and dried milk, cocoa, molasses, timl)er, 
cork, libres, paper, hides, skins, glue stock, leatlier, . 
I’uhber, gutta-percha, bnlata, iron, iron alloys, alu- | 
juiniiim and its .alloys, lead and its alloys, aslx'stos, 
certain uiimuads, liiiie, <‘lay, ores of all kinds, glass, ' 
mineral oil, asplialt, co.al tar and its distillate-- . i 
varnish, waxes, (jolours, paints, dyes, and many 
choniicals. ! 

France . — The agreement between tlie Britisli and ' 
French Governments respecting the application of i 
the French import restrictions to goods of U.K. | 
origin and of the U.K. restrictions to French goods j 
has been denounced and will terminate on Oct. 27. j 

A copy of tlie (b'croc regulating the customs | 
riujhne for {ictroleiim ])rodncts may he seen at the 
Department of Overseas 'IVade. The tleeree defines 
“ gas oil,’’ “ fuel oil,” “ rood oil,’’ pctrj>lenm 
pitch, petroleum coke, and other products, and in- 
dicates the appropriate rates of duty. Other pro- 
visions relate to the control to lu* exercised over 
factories, the marking of the containers, the ware- 
housing of the products, and the conditions under 
which residues for marine engines are exempt from 
duty. j 

France and Algeria . — Tlie customs duties on cor- , 
tain kinds of iron and steel tubes are not subject ! 
to the “ eoefhcient of increase ’’ established by tlu‘ j 
docTOo of July 8, and the rates of duty thereon are 
those laid down in the tariff. 

French M^est Africa . — The total prohibition of 
the import of all alcohol and spirits came into force 
on October 1. 


Holy , — Explosives may now be imported freely 
from the U.K. 

Janinica. — The import surtax on spirits and 
wines has been increased to .T7I per coni. 

The following exf)ort duties are in force until 
Marcli 31, 1920; Coconuts, per 1000, 2s.; liides o! 
cattle — dry or dry salted, per 100 lb., 4s.; green or 
wet salted, per 100 lb., 2s.; logwood extracts, liquid 
or solid, on every ton of solid extract therein, £10. 

Among the articles subject to the new package 
tax are bricks, tih;^, slates, ironware, pewter. 
cop[)er, lead, tin, brass, and f)aint. 

Mexico. Aloivnt customs decisions alfeet lard. 
Chinn, pore»4aiii, rubber, and magnesiL'. 

Min in ( If {Freni h Zone). -A consuniptioii tax has 
Ihs-ii iiiipos(‘d ou ceitain artiehs of “ eoloni.'d pro- 
iluce ’’ and their .^uhst ituP-s as fiom August 25. 

Faraijnay. — The exf)ort duty on quebracho ex- 
ti-act has been raised to 5 dollars (gold) [>er metric 
ton, as from August 10. 

Soiiih Afrira.-Alccvnt eiistoms dtaisions affect 
hroiizo foil, SIlieian JOartli, and va-getahh* black. 

South Jtn.ssia. — No goods m^' he exi)orted with- 
out licence from the Departiiuuit of Trade and In- 
ilustry of (jleiu-ral Di'iiikin’s Government. 

V nitcd States.— It is propos(‘d to amend the ini- 
jiort duties on zinc ores ami manufactures thereof, 
crude manganese ores, manganese concentrates, 
feri'o-manganese, and spiegeJei.siui. 'I’he proposial 
rates of duty are set out in the issiu’ of the Board 
of Trade J., for Oct. 9. 


GOVERNMENT ORDERS AND NOTICES. 

Plf OJOHJTKD KX poirrs. 

Deleted Jl eaitinijs.—ThQ following goods have 
been nunoved from List A — Mustard seed ; cotton- 
seed oil, oleo; sesame oil; lard, imitation (eoin- 
pound); lard, neutral; all edibh' oils (except coco- 
I nut oil. gronmlnut oil and palm kernel oil, for 
which licences are still re(iuired). 

An open general lieeme has been issued for 
the export of manufactured whalebone to all 
destinations. 

NEAV ORDERS. 

AhTKLF.8 8chEDI I.FD UNDF.a TIIK Rrokitickkinc 
A(T, 1919.— TTio Board of 'I'radt* has issued an 
Order, niuU'r date Octolier 11, l)v which the follow- 
ing articles, inter afia, come within the scope of 
the Act ; — F. All drugs (excluding quinine sulphate 
which is controlled), and medicinal powders, in- 
cluding tooth powders, talcum j)ow ders and Fuller’s 
earth. G. A1 eilieal and surgical appliances and 
dre.ssings, imluding thermometers. H. All articles 
used for fuel and lighting (except coal), includ- 
ing : '-Gandies, lamp oils, kerosiue, petroleum, 
parallin, firewootl and tire-lighlers, methylated 
spirit, and matclies. .1 . AVeights, measures, w'cigh- 
ing instruinent.s and measuring instruments. 

M.vximum Pkices of Petroi-.— 'I’ ho Profiteering 
Act, 1919, Maximum Prices Order (No. 2) (this J.. 
1919, 381 r) was revoked on October 14. 

The Flax fsEin (Iuela-xd) Susfension Order. 
1919. — Under this Order, made by the Minister of 
Munitions on October 21, the following Orders are 
revoked: ’ITie Flax Seed (Ireland) Order, 1918; 
The Sale of Flax Seed (lieland) Order, 1918; The 
Flax Seed (Sliipment from Ireland) Order, 1918. 

AlERenANnisK Marks Gomauttee.— The President 
of the Board of Trad(‘ has appointed a committee 
to consider : — 

1. Whether any extension or amendment of 
the Merchandise Marks Act is required in respect 
of tlie provisions relating to indications of origin ; 
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effect of national trade marks 
or other similar (collective) marks, and how far 
hey should be authorised or encouraged in this 
country ; 3. How far further international action 
1 ^eeessary for the purpose of preventing 
the false marking of goods. 

Sixteen appointments to the committee have been 
made. The chairman is Mr. H. (Ireen, M.P., and 
the secretary, Mr. j\I. F. Levey of the Industrial 
Property Department of the Board of Trade 
ing^ C O/lice, 25, Southampton Build- 

COMPANY NEWS. 

THE EASTERN CHEMICAL CO., LTD. 

The sixth ordinary general meeting was held in 
London on bcptoni her 26. Tho chair.nan of the 
company Mr. Jl. N. Morri.s, in moving tho adop- 
i*-'rAa S'f iiccount.H, stated that the 

±Jo, i. 4 and tho not profit .tl3,8l2. Out of tho ' 
avaihiblo halanco of £21,71!) it is proposed to pay ' 
'‘’"t-.on the ordinary shares^ ' 
leaving 116, 631 to be carried forward, from which 

£“900o"‘ivdn"''‘^rn''-"^ ''St""='tcd at ' 

‘‘‘ The i.s.sued .share i 

capital lornains unchanged at ,173 695 but the ' 
balance of £26,305 has been offered in ll’ ordiiiarv ’ 
shares U. the shareholde.s at .‘tOs. ,,er share and 
the issuo has been ovcr-subscrihe<l. It is propo.sed i 
to exmvert the 2s. dcfmred shares into ordinary ' 

th^^atter‘ ‘^b^'’'''‘■^‘^ ■’"“l"‘ fo''nier for tivo of I 

oaoitM b^£^0 ntin ' v"''° ***'’ nominal ' 
. .1 extensions have been ! 

nado to tbo eompany’s works; tho caustic soda : 
AnM*^’ the requirements of tho i 

’ completed, and ^ 

additions have been made to tho copperas, nitric ' 
acid, and hydrochloric acid plants. Limekilns ' 

l-rdl i""'’ ‘"t” operitthm 

The directors have adopted a comprehensive plan 

of development and intend to carry it out ■ 
nieesstt 'V P™Poscd extensions will 

T^e siham of now works in India, i 

Ike scheme of development referred to at the last 
niecting will be held up until some action 

tionJ^'i‘"tb fio recoiiimeiidr 

tione of tho Indian Indu.strial Commission. 

UNITKI) INDIGO AND CHEMICAL CO LTD 

I)rofit"of Pfid^0n7 "“lod June 30, 1919, the trading 
pi out of £63,907 constituted a record- the not 
I-robt of £.50.271 was .slighlly lower owing to in* 
creased war taxation in America. 3’ho issue<l 
capital ,s £9.5,000. Dividends of 20 pe. c^nt fo 
the year have been paid on both preference and 
ordinary shares, £3001 goes to the directors as a 
special bonus, and £4,3,324 is carried forward The ^ 
chairman Mr. G. Heywood, at tho annual meeting 
held in ManchesLer on September 26, said the rom^ 
pan} 8 works on both sides of the Atlantic had bcim ' 
fully employed Conditions generally are not too I 
favourable, and it would be unwise to rely upon I 
the maintenance of recent profits. ‘ ^ 1 


ODAMS’ NITBO.PH()SPHA3’E AND 
CHEMICAL CO., LTD. 

heldMi^T general meeting, 

Ijeld in London on October 1, Mr. F. Kichardsoii 
deputy chairman, said that the company had made 

19 ^ 9 '’ wfich w-,s^ls4f the year ond'ed June 30,' 
IaJJU, nnicn wa.s £ 8 i 61 more tlian in the nrovioiiH 

year, and a net profit of £11, ,546 (capital £.1,5 000 

JroS to D'lir£l*5nJ.^® The direct^s 

l^opo^ to place £1500 to reserve, to pay a 16 per 

had been bettor during the financial y^r, mwe 


labour had been available, and, except towards the 
end of the season, the supply of raw materials was 
satisfactory. 

miiirv (managing director) said the 

main trouble had been with labour. Since June 30 
ast arrangements had been mode with Allied 
manutacturers tor combined purchases, and these 
were working satisfactorily. Raw phosphate was 

hll enri!“y'I7 ‘'•'e Government 

had deprived the phosphate mines of much of their 

plant and the mines in Florida had been closed 
since May last owing to strikes. Tho world’s supply 
ot phosphate would bo very considerably reduced. 

TRADE NOTES. 

FOREIGN. 

Menthol and Peppermint Market in Japan. -The 
menthol and peiipeniiint iiiaiket ha.s become somc- 
wbat dill , but prices still stand at a strikingly 
iigh level. Exports have also hoconio somowba’t 

i.I u^i v‘' f*’’"' fi50,000 kin (kin = 

1 .M lb.) ot menthol and peppermint was exported 

United .States, ami the third Russia. Tho average 

i tboImvTnl^'" 'iT ’’ OS'*-) for.men- 

, thol cobtals and 2 yen lor peppermint oil. Before 

. ine war the export* amounted to 350,000— 400 000 
lun Germany was then the largest buyer, Eng- 
I United\State.s very loVv 

, l>«t. Ihe pre-war average prices were 6’50 

; .\cn per kin for menthol crystals and 3 yen per kin 

' inV’I’ven'’!"’* t- ■ lo- the prices of 16-50 

^ and 4 yen per kiii (2;)s. and 6s. per lb.), respoc- 

i 'ioio.r 

; .Shortage of Fertilliers in Spain.- .Spain needs fer- 

' VaRnci i*’’* The''"'^'' cultivation around 

. vaiontm. Jhe annual consumption of sulphate 
of ammonia is from 60.000 to 70,000 tons; I0(),000 
tons of phosphates is imported annually from 
, Florida and 200,000 tons from Algiers;' whilst 
I’JU'Juces trom 16,000 to 18,000 tons of low 
I V"® phosphate is coiivorted 

!."k” ,**upevphosphate, the Government prices for 
'if i phosphoric acid 16-85 pesetas 

I per 100 kilo. (bs. Id. per 1(X) Ih.) at the miinufac- 

looib)” (7s. 2d per 

18** wi-’ *‘>7(0*^^ 21 -oO pesetas (7s. 9d. per 100 lb), 
J8— 20 27 2o pe.scta8 (9s. 9d. per 100 lb.) — ((' ,S’ 

, ( om. Sept. 9, 1919.) ^ 

Exporls of Vermilion from Hongkong.— The manii- 
bvMhrvf Hongkong, interfered with 

f^^oi ! Vhi ’ 'mn reviveil. Mercnry comes 

fn <M (■) nf If P'-o'tuot IS exported in cases contain- 
ing .4)0 packages of about 14 oz. eadi. The present 

cr,> low — (f/.,S. ( orn. Kep., Sept. 9 191<) ) 

Chinese -Tungsten Ore and the American Market.- 
I ie mil mill demand for tungsten ore in the United 
.SLites in the pre-war period was about 2,000 tons 
imr annum, and during tho w.ar this demand in- 
creased to about 7,,i00 tons, which is the estimated 
production in South China for 1918. 'The pre-war 
doniaiid was almost wholly siipplitsl by American 
nines, and a tor the war demand for tiinX" 
inS'"to P”''-‘uhh’. hy extending vvork- 

5 ■)()() toni Tr”/-''i ^'".cv'can supply to about 
j ,)()() tons, the high iirice which re.sultod from 
the shortage ot the American supply caused in- 

tlmrton' fstf '^here it waa found 

ill Amert * V"rf "‘■'■5 "J"®*' acceBsible than 
111 American hclds, and that they could be landed 
m American ports, even with excessive freigS 
notSn'*! American ores could 

was an fm^rtonf j" the Chinese mines 

wafl an important factor m this situation. 
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The natural result of this condition was a romark- 
ublo exploitation of tlie tungstcui mining areas of 
South China; but with the armistice came a tem- 
porary lull in the American market for Chinese 
tungsten. , The abnormally high prices which pre- 
vailed during the war suffered a decided decline, 
which was immediately refleeted in the lessened 
^ividity with which the small Chinese miners sought 
the ores. It is now generally conceded, however, 
that Chinese ore can he marketed in America in 
normal times at good profits in compotition with 
■domestic ore; and tlie Chinese industry is there- 
fore gradually a^ssumjllg permanent proportions. 

A)i interesting feature diselosed hy the American 
Coyernment statistics is that, with a war demand 
estimated at 7,500 tons, ilie Cnite<l States imported 
in 1918 a total of 10,862 tons valued at f 11,109,237. 
d’his was due to the fact that many users of tung- 
sten were encouraged to stock up heavily with ore 
while tlicro was more or less unc<‘rtainty as to the 
time when the European, conflict would end. The 
results of heavy overstocking were a fall in the 
American market and the temporary collapse of 
the industry in China in the closing months of 
1918, affecting most heavily the exporters and 
middlemen. In order to tide over the effect of fliis 
overstocking, plans More on tout to erect smelters 
ill China whore the on* may he* treated and offered i 
in inarkets which furnish a steady demand for the ' 
finished product. It is believed that it should be 
to the greatest advantage of American manufac- I 
turers, wliose products are affected by the price j 
ol higli-speed ste(*l, to continiu! to draAV from the ! 
Caiinese market. This will not only give their pro- ' 
ducts a lower price* in world competition, but will 
cMcourago export trade with China by furnishing 
return careu). On the other hand, it is argued that 
by encouraging the importation of Chinese iuiigsicn 
an American mining industry of vital importanco 
ju time o war would receive a \erv serious if not 
laia sut-hack (ef. this J., 1919, 218 k! 382 It) 

(I'.S. ( om. Ih'p.^ A 11,1, 21, 1919.) 


REVIEWS. 


The Ceipzi^l Fair, 1019. -According to advices 
r «civcd froin Cermany about 10.000 firms, mostly 
lu'j nan, tool; part in this (*xhihition; the attend- 
am ;■ was the record one of IIS.OOO, and the nnmher 
of Orcign buyers present was 7,000. AVhilst the 
will to work and to recover prosperity was eon- 
spjcnous, tho general impression created was that 
(.ermaii industry as a whole is in a precarious 
coudition owing mainly to lack of fuel, but also to 
inability to inirchasc foreign raw materials throindi 
the low excliange value of tlie mark. Cerman 
traders appear to think that it will 1 r> easier to re- 
■<*stahlish relations with America and neutrals than 
with (float Hritain, 

Fn)"i 111,- standpoint of oxpoit, the U-chnical 
s-ortion, including new machine tools, im-cluuiical 

r I”-, tho most im- 

poitant, for consideralilo stocks nro on hand The 
inachinery exhibited was of first-class order, but 
biass was lamspicnmisly absent. There was an 

rrmTlr-r*' "I’l'einlised new machinery, and nianv 
urns neie anxious to ilispose of thoir patent rights 
fo foreign buyers. Orders were also very plentiful 

factoHoTw-" '-tockery ware, but most of the 
t.ictones Meio closed down through lack of coni 

of'*thrtotal'‘’" ‘’p'lini'tm does not exceed 10% 
the total output capacity of 4,000 tons 

mai^^mS^ aluminium ware will have to wait 
inany months (or delivery. In the section of r-on- 

cemenr"wL«'‘*1"“''’ ®!'*’stitutes for Portland 
m^rWe (VnZ “nd also much artificial 

Tre Doir • The exWhits of textiles 

oaDar^tilet ^ pricos of the multitudinous 

?ei?uln^rtfci J®*"* ® 


Methodkx van Ondeuzof.k dku dij de Java Rirt- 
SUIKEK-INDUSTllIE VOORKO .M ENUK PrODUCTEN. 
f Methods J'or the TjXasiinatio.x of Products 
O ccruRjNa in the Java Cane Suoar Industry. ] 
Jiy It. A. r. M. Tervooren and Jl , C\ Prin,<icn 
aeerlifjs. Pp. xvi. -f 376. Fourth edition. 
{Amsterdam: J. JL de Jius.vr 1919.) Price* 
7.50 florins (12^. Or/.) 

In tho modern sugar factory the chemist takes 
tlie part of a technical accountant, tho commodity 
I 101 which at every stage of tlie process of mariufac- 
: tnro he is re.sponxible being tin* sucro.sii enteriiie 
, uitli tho cane and leaving in tht* form of sugars 
j ami wa.ste products (as bagii.s.se*, filter-press cake, 
ami mola.sscis). lie practises ii rigorous svistem of 
i chemical control; and this demands, not only the 
, exact sampling and analysis of tin* >,ev<'riil products, 

: but also the apjiliealion of aiijelaborate isystem of 
' compiling and collating resuIusT 

It is p<'ihaps in Java that clieinical control at 
; the present day ha.s reached its highest dovelop- 
: ment. In that (silony there are about 140 factorioss 
of which conlorin bo a standard sclieme lor the 
I elaboration ol data under the general supervision 
I ol the (Urector of the JOxiieriment Station. It is 
recogniised that it is largely owing to lliis Llioromdi 
system ol ‘‘mutual cliemica] contror’ that Ja\^i 
111 spito of difliciilties ami disadvantage.s, lias for 
some .>ears jia.st held a ioremost iiositioii in the 
sugar world. 

This volume is tin* toxt-lnx)]; issued under the 
au.spic(.*s ol tile Java KxperimeiU Station for the 
useol the Dutch sugar factory cli.'inist in offtM-ting 
chciilral control. Tliree juvvions editions have 
hocii publi.slied under the antliorsliij) of Mr. Tor- 
vooren, while the revision of tl.e jirosent one ha.s 
heeji entrusted to the well-known technologist, Dr. 
Irinsen Geerligs. It is divided into tliree parts 
Healing sneces.sively with (1) general methods for 
the cleterm Illation ot sucrose, rt*dming sugars, u.^li 
'Iry substance, and purity coefheients; (2) the 
sampling and analysi.s ol tlie prodm-ls of the fac- 
tory, I rein the cane to sugars and molasses; and 
(*^) methods for the examination of materials u.sesl 
JU manufacture, as lime and limestone, sulphur, 
hydrosulphites, ultramarine, etc. Dr. Gee^li.^s’ 
revision of Mr. Tervoort'ii’s Uext has not been extmi- 
sive, being chielly cxuifiried to .some elalmration in 
the sc*ctioiis dealing with tho determination of 
suciose and reducing sugars, ami to tlie methods 
ist*d ill the sampling and the analysis of cane. 
bagas,se, and raw and clarified juices. 

l;or the greater part, the “ ..andliook '' pre- 
sen lies only well-approvefl methods that are in use 
also ill other countrk's, eiilier as such or with only 
s ight variation. It is of interest, however, to note 
that (ertain methods dilfenng from those generally 
adopteJ are now ineluded in this edition. IW 
example, in the determination of .sucroee it is stated 
that one may obtain good result.s with Steiiorwald’s 
prow.s8 of double polari.sation, in which hydrolysis 
in the presence of hydrochloric acid is effected by 
standing for 2 3 hours at tlie tem{)eratnre of Uio 
tropical laljoratory, instead of heating to 68—70° O 
lor 5 minutes, as sjx'cified hy Jlerzfeld; but it is 
well to note when using this modification that as 
the amount ol hydrcxhloric acid necessary lor in- 
\ersi<m under tliese conditioii-s is double that gener- 
ally added, an appreciable error may bo produced 
owing to v..e effeco of tlie excess of acid upon tlie 
rotation of the ]a>yulo.s<^. ivuen, therefore, tho 
reducing sugars are high (as in the case of moksses) 

It IS ndyisable to adhere to me ordinary Clerget- 
HerBfeld procedure. It is now generally recognised 
that in making the dir^^t reading in the double 
polarisation method the influence of me basic lead 
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acetate used in clarification upon the Isevulose of 
the reducing sugars must also be corrected in some 
way; and in Java this is done by the addition of 
1 c.c. of acetic acid (30%) to 100 c.c. of the clari- 
fied liquid. Another new method for the deter- 
mination of sucrose here described is that 
elaborated by Muller, in which the reducing 
sugars are destroyed by oxidation, and the polari- 
sation assumed to indicate the sugar present. It 
may be convenient to follow this process for rapid 
routine determinations; but it should be borne in 
mind, as Jidhr has pointed out, that the dilution 
necessitated by the volume of oxidising agent and 
clarifying solution required is such as to render 
the result only approximate. Regarding the deter- 
mination of reducing sugars, as a more rapid alter- 
native to the gravimetric method, Dr. Geerligs 
recommends the volumetric procedure generally 
known as Bertrand’s, in which the cuprous oxide 
is dissolved in a solution of ferric salt, and the 
reduction determined by permanganate. Lastly, 
it may be mentioned that the method now always 
employed in Java for the determination of the true 
dry substance of juices, syrups, and molasses is 
that in which a solution of the product is absorbed 
by a coil of bibulous paper placed in a special 
dish, and desiccation carried out for about four 
hours at a temperature of 102® — 105® C. 

This book can confidently be recommended as a 
reliable manual of modern chemical control in the 
cane sugar factory. It describes the various 
methods in an admirably clear and precise manner; 
it is adequately illustrated; and it gives frequent 
references to facilitate the conauftation of 
original paperu. AVe express the hope that before 
long a similar handbook may exist in the English 
language for the use of British chemists in prac- 
tising a system of mutual chemical control in the 
several sugar-producing parts of the Empire. 

J. P. OoiIiVIB. 


OBITUARY. 


J. C. UMNEY. 

In John Charles Umney, pharmaceutical chem- 
istry loses a distinguished and prolific worker, and 
the wholesale drug trade one of its outstanding 
personalities. The deceased was educated at Dul- 
wich College and trained in pharmacy by the late 
William Martindale, and at the School of Pharm- 
acy in Bloomsbury Square, where he was subse- 
quently engaged in the Research Laboratory. 
Later ho entered the firm of Wright, Layman and 
Umney, Ltd., and become a partner and managing 
director. 

J. C. Umney was the author of a very large 
number of contributions to the Pharmaceutical 
Society, the British Pharmaceutical Conference, of 
which he was president in 1913, and to other bodies. 
His activities were very widespread, and in 1910 
he founded T/ie Perfumery and Essential Oil 
Becord. He contributed the article on essential 
oils to the last edition of Thorpe’s “ Dictionary of 
Chemistry,” and was chosen, with Prof. W. H. 
Perkin and Sir AVm. A. Tilden, as one of the Fair- 
child post-graduate lecturers in 1912. His con- 
nexion with the Society of Chemical Industry dated 
from 1905, and it is of interest to recall that he 
lent his valuable assistance to the late Mr. Thomas 
■^rer in his struggle to obtain duty-free alcohol 
for manufacturing purposes. 


PUPUCATIONS RECEIVED. 


Asphalts and Allied Substanes. Their occur- 
rence, modes of production, uses in the arts 
and methods of testing. By H. Abraham. 
Pp. 600, with 208 illustrations. (London: 
Crosby, Lockwood and Son.) Price 26«. 

The Nature of Enzyme Action. By W. M.. 
Baylibs. Monographs on Biochemistry, edited 
by M. Jl. A. Plimmer and F. G. Hopkins. 
Fourth edition. Pp. 190, (Jjondon: Long-^ 
mans, Green and Co. 1919.) Price Is. 6d. 

'Stereochemistry. By A. W. Stewart. Second 
Edition, Text-hooks oft Physical Chemistry, 
Edited by Sir William Bamsay. Pp. 277. 
(London: Longmans, Green ond Co., 1919.) 
Price 123. 6d. 

Sewage Disposal. By L. C. Kinnioutt, C.-E. A. 
Winslow and R. W, Pratt. Second edition^ 
rewritten, Pp. 647. (New York: Jn. Wileys 
and Sons, Inc. London: Chapman and Hally 
Ltd. 1919.) Price 183. 6d, 

The Condensed Chemical Dictionary. A refer- 
ence volume for all requiring quick access tO' 
a large amount of essential data regarding 
chemicals, and other substances used in manu- 
facturing and laboratory work. Compiled and 
edited by the Editorial Staff of the Chemical 
Engineering Catalog, Pp. 625. (New York: 
The Chemical Catalog Co., Inc. 1919.) Price 
$5. (Bound in flexible leather-cloth cover 
with thumb-index, ^6.) 

The Canada Year Book. 1918. Compiled by the 
Dominion Bureau of Statistics, Canada.^Pp. 
6^. (Ottawa: J. de Lahroquerie TWche. 
1919.) 

Publications op the United States Bureatt of 
Minps, Department of the Interior. {Wash- 
ington : Oovernmenl Printing Office. 1919.) 

I Fume and Other Losses in Condensing Quick- 
silver FROM Furnace Gases. By L. H. 
Dusciiak and C. W. Sohuette. Price 5 cents. 

Labour Saving at Limestone Quarries. By 
0. Bowles. Price 5 cents. 

Saving Coal in Steam Power Plants. 
Beprint of Engineering Bulletin No. 2. 

Publications of the United States Geological 
Survey. Department of the Interior. 
(Washington: Government Printing Office, 
1919.) 

Prices of Coal and Coke. 1913 — 1918. By 
C. E. Lf.sher. 

Fuller’s Earth in 1918. ^ J. Middleton. 
Salt, Bromine and CalciijS Chixibidb in 1918. 
By R. W. Stone. 

Magnesite in 1918. By C. G. Yale and R. W. 
Stone. 

Tin in 1918. By A. Knopf. 

Natural Gas and Natural-Gas Gasoline in 
1917. By J. D. Northrop. 

Coke and By-Products in 1916 and 1917. 

Coal in 1917. Part A. Production. By 
C. E. Lesher. 

Catalogue on Rare Books on Exact and Applied 
Science. No. 773. Pp. 256. (London: H. 
Sotheran and Co. 1919.) Price 2s. 6d. 
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THE SALE OF GAS ON THE BASIS 
OF ITS HEATING VALUE. 


This proposition is one which has recently come 
to the fore, and will probably play a leading part 
in the schemes of reconstruction in the gas in- 
dustry. In the early part of the year, Dr. Charles 
(’nrpenter, Chairman of The South Metropolitan 
Cas Company, proposed methods for putting the 
idea into operation, and showed that the sale of 
gas on a lieat basis was not only a practical siiggo.s- 
tion, but one which could la» carried out very 
readily without involving a great expenditure of 
money or labour. LaTer the innovation receivixl 
renewed attention frtnn meinbeis of the industry 
wJien it was learned that the charging of gas on a 
thermal basis constituted one of the recommenda- 
tions of the Fuel llesearch Board in its report on 
gas standards. 

There are apparently various reasons why the 
present time is considered opportune for tin* 
introduction of this new system of charging. 
During the war both industrial and domestic con- 
sumers appear to have suffered considerable incon- 
venience through the relaxation of the legal 
standard.s of gas and the conse(pient delivery of a 
quality unsuiterl for consumption in existing 
appliances. Moreover, tlie quality of the gas 
varied from time to time, and hence, in industrial 
procosse.s, it was oftcui found impossible to exorcise 
the fullest control over the operations involved. It 
^ felt that the (onfideiiee of the gas consumer, 
nhidi has without doubt hocui lost to some extent 
during the war period, will be regained by the in- 
Irod^i^tion of this new systcpi, which does not 
merdy involve tin' "^ali' of gas on the basis of its 
thermal value, hut also the delivery of gas of a con- 
stant calorific power. Further, in view of the fact 
that it is essential to jirodiuj:* gas on the most 
economical basis, not only in the interests of in- 
dustry, hut al.so to (ouserve the coal resources of 
the kingdom, it i.s helievcHi tliat the introduction 
of this new system will constitute a means of aug- 
meniing carbonising efrieiencv and, generally, of 
stimulating progress. Finally, it has been' con- 
sidcre<l advantageous to introduce this system in 
order to (‘stablish a common basis for comparison 
with electricity, so as to enable the consniner to 
compare financially the two forms of energy. 

In the practicai consideration of the scheme by 
Dr.^ Caipcnter, ho has suggested that 100,0()'0 
B.Th.U. should represent the standard gas unit. 
J)oubtIess a distinct advantage would he gained by 
the ado])tio]i of a unit comparable to the heating 
value of a Board of Trade deetrical unit, i.e., to 
.‘1418 B.Th.IT,, hut this apparently presents difficul- 
ties. In the first blaeo, owing to the economic i 
superiority of gas oilr electricity small alterations i 
in the price of gas could only he expressed in verv > 
small fractions or decimal parts, ancl, further, arith- 
metical complications would be iutroduceci in a 
system of charging based on a unit of .‘1418 B.Th.U. 
With regard to the latter point, it is obvious that if 
it were adopted the ealeiilation arising from the 
conversion of enbie feet to standard gas units 
would be, in the ease' of a eonsimiptioii of, say, 
57, (XM) eii. ft. of <180 B.Th.F. g„s== 57,000x480 i 

3418 I 

If, however, the suggested unit of 100,000 B.Th.U. j 
l>o adopted, the calculation involved would be ! 
57,000x480. ^ , I 

100, 000 * actual practice this calculation 

would bo considerably simplified, ns the conversion 
can be directly accomplisned by multiplying the 
meter reading (oxprea^ in hundreds of cubic 
feet) by the calorific value, and moving the decimal 
point three places to the left in the resulting pro- 


I duct. Ill the sclicnie outlined it is suggested that 
the consumer’s meter card slioutd record indexes 
and consumption in Imndrods of cubic feet as non , 
but should have in addition a niultiple or factor 
; for conversion, which would lx* the figure for the 
[ lalorific value of the gas supplieil. It is ibiis 
i obvious that by adopting the larger unit, difficul- 
ties of compulation are reduced to a minimum. 
Similar methods are applicable in dealing with the 
slot meter consumer under this scheme, the addi- 
tional charge for fittings arnl hire Ixung made per 
' standard gas unit instead of per one thonsand cubic 
feet. In Dr, (‘aiqienter’.s corn mil nicatioii to the 
(ias M'orlil of Marcli 15, Ifilll, tables are given 
' sliowing the relations hetnoen price per standard 
I unit and price pt*r thousand cu))ic feet of gas vary- 
ing in calorifit* value from 3(M) to 6(K) B.Th.D., 

: together with a table of charges for fittings and 
hire for slot meter consuineis. There is no doubt 
hut that the practical application of the scheme has 
■ received detailed consideration ^)y Dr. Carpenter, 
who is definitely of the opinion that the alteration 
to the new basis of charge is one which presents no 
difficulties, and is capable of Ixung carriiKl into 
^ operation within a short space of time. 

Th<‘ new basis of (barging when first proposed 
: was not well received by th<' gas industry, although 
no serious criticisms have* been advanced against 
the proposition. There is little doubt but that the 
advantages accruing from the stabilising of the 
industry on a more business-like and scientific foot- 
I ing will far outweigh any disadvantages arising 
in connexion with the change over to the proposed 
system. In the first place, although the thermal 
! efficiency of the gas-making processes are acknow- 
ledged to be relatively high, it is believed that the 
preiauetion of heat units instead of cubic feet per 
ton of coal will cause greater attention to be paid 
to various factors which have Ix^en nogleetea by 
the gas engineer in the past. This will naturally 
result in a marked improvement in the efficiency 
of his carbonising processes. He will be presented 
with new problems, such as the relative economy 
of distributing a large volume of low calorific power 
gas or a smaller volume of gas of high calorific 
power. Such questions as the purification, storage, 
and delivery of the larger or smaller liulks involved 
will constitute important factors in determining 
the polic^y of gas undertakings, .\mong other con- 
sequences the operation of the suggested scheme 
will result in the more general distribution of gas 
containing a lower proportion of inert constituents, 
and thus lead to the general distribution of gas of 
a higher calorific value. The quality of the gas 
t-o be supplied will however, be a tiuestion to be 
decided by ea<di undertakinir, and will doubtless be 
such us will enable the undertaking to work with 
the highest wononiy and efficiency, the standard of 
efficiency being the optimum production of 
B.Th.U. per ton of coal at the minimum cost. 

It will be generally agreed that this system of 
cliarging, being based as it is on the intrinsic value 
of the gas, must t<Mid to operate directly in the 
interests of the consumer. To effect this com- 
jiletely, however, means must be devised to ensure 
that his charge is based on the potential thermal 
units in the gas supplied, and that these thermal 
units are delivertnl in the form of gas of constant 
calorific power. It is, therefore, necessary to pro- 
vide some reliable form of recording gas calori- 
meter and to establish an organisation for the con- 
tinuous control of the gas distributed. 

Tho increasing importance of town gas supply 
is becoming more and more evident, both on the 
score of conserving our fuel resources and provid- 
inf|[ a higher standard of health and comfort in our 
cities. Xu industry also its usefulness is rapidly 
growing, and manufacturers are likely to welcome 
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not less than tho gonoral public the relief from 
annoyances and inconveniences, too numerous 
during war conditions, which tho now propnsfds 
seem certain in bring al>oiit. 


NOTES ON THE RHINELAND 
CHEMICAL WORKS. * 

.1, ALLAN. 

Part I.- 3fAix Factchis is tiik Develocmiat oi 

THE ({KRMAN (’HEMK AL f.NDrSTRY. 

The tiino is opportune lor us to take stock of our 
po.sitioii in the world of chemic‘nl manufacture, and 
an important factor in detorininilig our staiim 
must necessarily be the value which we place upon 
tho German chemical industry, the heart of which 
undoubtedly is located in the valley of the Rhine. 
Much has been written, and even more said, of 
the greatness of the cluunical works in this area 
and of the marvellous elliciency of their manago- 
mont. It has never been an attribute of the Ger- 
mans to Mittle themselves or their po.ssessions, and 
many of the statements made as to the marvtds ol 
the country, of the wonders of its factories, and 
the ability of its people are their own a.ssertions, 
varied merely by the language in which they ar(‘ 
expressed. I do not wisli it to b(‘ assumed from 
this statement that there is nothing great in w'hat 
they have done in the hu.siness of ai>plied chemistry, 
far from it, but I desire to as.sort that they have 
no monopoly in the ability nece ssary to initiate 
such enterprises and bring them to fruition. Many 
circumstances have contributc'd to the enviable 
position which they luuv hold in tho domain of 
npplierl organic chemistry, and wo can learn much 
from a full consideration of some of them, especially 
with the fuller knowledge which has lieen acquired 
and the new perspective which has been created by 
the many happenings of the past live years. Not 
the least important of these has been the oeciipation 
of tile Rhineland areas by the Allied forces, ami 
their presence bus made it possible for a survey to 
lie made of practically all of the works within the 
occupied region und(‘r conditions which never pre- 
viously occurrcKi, and in a small measure to pene- 
trate the wall of secrecy which has for long sur- 
rounded them. Jt is with the view' of conveying 
to you some impressions of a visit to the oceupiiHl 
areas that the suhjoit of this address has been 
cho.son . 

The present position of tho German duunical in- 
dustry is tho outcome of a variety of causes, ami 
not the least of those is the peculiar (ombination 
of natural advantage.^ which arise from the pos.ses- 
sion by Germany of ihe Rhim* valley and tho.se of 
itt tributary streams. Along the two hundred miles 
of its navigable Icngib ie (German territory the 
greatest of its chemical works are situated. The 
river provides at once a means of transport lor raw 
and fini.sheil products both internal and .seaborne, 
a supply of w’ater for all kinds of technical opera- 
tions, and a ready means (d' dispo.sing of efllnent, 
whilst in close proximity to tho water front are 
to 1)0 found the great beds of brown-coal which 
supply fuel at a cost which is almost nominal. The 
supply of this cheap fuel is only one of the natural 
n^sources of this favoured part of Germany, since 
coal, lime, salt and pyriRss arc all available within 
the transport urea. Thcs<‘ are natural asscis, and 
they have been greatly added to by a network of 
broad- and narrow-gauge railw ays which have been 
laid down w'herever there is need, and which are 
operated under conditions which make their use 
peculiarly favourable to manufacturers within the 
districts which they serve. ' 

• <7hAirinAn‘« Addre»fi to the Manchedcr Section on a. 


j Tho mere possession of such facilities, however, 

- does not make an industry, and a glaiico at the 
' storr of tho growth of iheir chemical industry w ill 
indicate at once that this is so. Tho manufacture 
of tho so-caIlo<l heavy ( homicals is ihe oldest bram h 
»»f applied cliemi.slry, and in this Britain has for 
a long lime taken a leading place. As a “ large ” 
industry both in the homo trade and for export, 
alkali and acid nmniifaclnre and the production 
of artirle.s of trade in which these substances are 
einployoil liad been in Briti.sh hands for many years 
before Germany )K‘ca!ne a maniifnctnring nation. 
It was natural that the <lovelor>ment of chemical 
manufacture in Germany slioiihl ho along the liiu‘ 

I of least resistanee offered hv the field of organic 
I chemistry, a line indicatod*^)y I’erkin’s discovery 
j of aniline-purple or mauve in 1850, followed })y 
: the production of aniline-red or magenta by Ver- 
! gins in 1859. 1 mention these years, familiar 

j enough as they are, in order tliat more emphasis 
! may be given to the fact that within a very few 
1 years after them the foundations of tho greate.st 
i German firms were laid. Bayer A' Co., Mcister, 
i Lucius & Briining, Kalle A Co., and tho Chqm. 
i Fahrik Griesheim were all founded in 1803, whilst 
! the Badische A nil in- nnd Sodnfabrik was stnrtwl in 

i 

j Nothing in their small Ix'ginnings could indicate 
; liow' rapid wiuild he iheir growlh, and how small 
I these beginnings wore is shown by the fact that 
Meister, Lm ius A* Briining, whicn, as the Farb- 
werko Hikh.st, employed in 191 1 about 8,000 work- 
men and over 3(K) chemists, found its work effici- 
ently carried out in 1803 by the five workmen it^ 
: then employed. 

It is to he noted also that the men required to 
! carry on the work of developing these' com‘crns%or(» 
already trained and at hand. Tlu' importance of 
! the field of organic chemistry had already been 
cstiihated by sneh chemists as Liebig, Wohler, 
i Keknle and others, and their stiidonts were ready 
: for the work required of tlu'in in the new faetories. 
The advance was rajiid, and the training of new' 
men in the principles of rese.arch bei ame an ink'gral 
part of their university career. But there w as more 
: than opportunity to induce young men to embrace 
a .scientific career. It was tliought fitting for 
memiK'rs of the best families in tho country to 
take up Ihc study of applied science, and honours 
and high positions were awarded to those who 
attained to eminence in it. Tho effect of such 
increased opportunities for study and the honours 
hestow'o<l upon snccessful students inevitably 
created an extraordinarily large HUpj>ly of traiiusl 
men, with the result that salaries were always low, 
and firms could afford to .select only the cream of 
the applicants that were always present in numbers 
whenever a vacancy in their sti^ffs occurred. 

The law of supply and doman^ sliould have oper- 
ated to check this fulnc.ss in the market of trained 
intellects, hut another and powerful stimulus began 
I to make itself felt, a stimulus which still retained 
the attraction of recognised status in .society, so 
; dear to the German, and yet savtxl them in large 
: measure from the necessity of undergoing the full 
term of three years’ military training whi<h it was 
: necessary by law tliat the whole youth of Germany 
; should undergo. A scientific examination or a 
I certificate of maturity or educational efficiency 
; obtained from a recognised school or university was 
' accepted ns a reason for tho reduction of this period 
! of service to that of one year only in the class of 
' so-called volunteers. Tliis service could Iw taken 
I ill any troop, the volunU'cr bc'iiig trained for the 
: iKisition of an officer in the reserve, in which class 
lie hod all the Hiatus w'hich is accorded to a member 
of the officer elnsa, w ith oftly short periods of train- 
ing yearly which reduced the hardship of military 
Mcrvico to a minimum. Fnder these conditions, 
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as well as by the national recognition of scientific 
attainments, the supply of highly-trained men was 
always in excess of the demand. 

The German chemical firms were, like most of 
our own, begun by chemists, and it is to be noted 
that those that are great to-day have still promin- 
ent men in their direction whoso training and 
habit of mind is essentially scientific, many of 
whom have boon drawn from the class of i>rofessor.s 
and privatdocenten whose worth had already been 
proved by the close touch which has always Wn 
maintained between the factory and the university. 

I need not go into the detail of this association as 
it must bo familiar to all; its value as a commercial 
asset needs no argument. 

It was in the two great branches of industrial 
organic chemistry, dyes and fine organic chemicals, 
that the effect of this application of science to 
manufacture was most evident, resulting ultimately 
in a virtual world-monopoly of these products. It 
is a peculiarity of such manufacture that the manu- 
factured articles are extremely numerous and pr(»- 
duced in comparatively small quantities, the result 
being that small businesses have little chance in 
competition with larger firms unle-ss they be con- 
cerned in the manufacture of highly-specialised 
articles in the sale of which the profits are relatively ! 
large. The prominent firms in the business became ! 
great, and their grow^th provided them with still i 
more powerful weapons to withstand any attack 
from new commercial rivals, whether of their own 
or foreign nationality. As in all industry, increased 
production means reduced working costs and con- 
sequently enhanced profits; the over-growing out- 
put from these works resulted in competition of 
the severest kind, and internal working arrange- 
ments between firms were soon como to whereby 
group competed with group instead of firm with 
firm. The most notable of tlrnso amalgamations 
was the formation in 1904 of the two great groups 
which included the Badischo, Bayer and Berlin 
firms on the one lianri, and the Hochst, Casella ainl 
Kalle companies on the other. 

These assoeiations, as was inevitable, gradually 
came more and more together until in 1910 the 
Krweiterte Interessen-Gemcinschaft was formed, 
which involved in its composition besides the above 
group such firms as Griosheim Klektron and Weiler- 
ter-Meer, which had previously been in the outer 
circle of these assoeiations, and many others who.se 
hiisinesses were more com ernod with the supply of 
plant and materials rather than the actual manu- 
facture of chemicals, as was tin* case with the 
members of the earlier groups. Of the methods 
adoj)ted to .stamp out eomi)etition I shall say 
nothing Iiere. They were (d the most ruthless kind, 
and by many a.ssorted to be absolutely dishonest. 
Jt is of course argua})le as to when busines.s policy 
and tactics cross the line between fair and unfair 
dealing, but in any eases these associations left no 
stone unturned to eliminate all interfereneo with 
their business, and no newcomer was tolerated 
either in their own or other lands. 

It is in no way clear when the German Govern- 
ment first realised how Jmge was the national asset 
that was growing up in the country, but once 
this realisation was arrived at the industry was 
fostered and support-ed in no half-hearted fashion 
by the imposition of import tariffs and the granting 
of exceptional facilities for carrying on export 
trade, and, it is said, also by financial arrange- 
ments through the largo national banks. It has 
been said that each of these great factories is a 
“ potential arsenal,” but how. great that poten- 
tiality is was not realised, at least by other nations, 
until the happenings of the laat five years estab- 
Hshe{l it in no doubtful fashion. In the face of 
Buch facts 08 have been established, no nation in 
the world, if it values ita permanence, can afford 
to Ignore the fact that the position of its chemical 


industry is the foundation upon which the whole 
fabric of its being is built up. If that foundation 
be ignored, the structure is unstable so long as 
force of arms is left as the means of settling inter- 
national disputes or may be employed as a means 
to satisfy a nation’s avarice. 

It is frequently stated that the facilities offered 
to manufacturing concerns by the German banks 
are much greater than can be obtained from English 
banking institutions, but it is seldom that one can 
find a statement of the essential difference between 
the practice in this respect of the banks of the 
two countries. It may be useful, therefore, to 
indicate hriolly what the German system is, and to 
show how its application has affected the growth, 
not only of the chemical, but of all Gorman indus- 
tries. Essentially our hanks concern thcmselvels 
with inve.straents or the financing of short term 
loans on the most easily realisable security, and 
though it IS po.ssible to obtain loans on collateral 
securities from them, these must always be of the 
most easily realisable characG'r, and business over- 
drafts are always covered by riw or finished goods 
in which there is an open nmrkot. This arise.s 
e.ssentially from the fact that the greatest pro- 
portion of the banking busine.ss is (tarried out o-n 
monies deposited w ith the bank and not with the 
actual subscribed capital of the bank itself, anil 
consequently liquidity of investments is essential 
to security. The position in the ease of German 
hanks is markedly different from this. It is to be 
noted at the outset that the cartel .system is as 
prominent in German banking as it is in industry, 
even the largest of the banking (oncorns w^irking 
in groups to their mutual advantage. 

The.se groups furthiu- organi.se themselves into 
sections to deal with special types of financial pro- 
positions which may be coruierned with conntricfi or 
industries, and large group will work in association 
w ith large group in order to handle specially large 
loans, their practice hero being similar to that of 
the spread of large risks by fire insurance com- 
panies, It might be said here that sueh a system 
eaniiot be so safe as that of the English banks, and 
for our banks the risks would certainly he too great 
to carry, but the capital of the German hanks is 
so much greater in proportion to their liabilities 
than is the ea.so in England that tbiur practice is 
as sound as our own. Whereas some of our largest 
banks show’ a proportion of capital to liabilities of 
only 5 per cent., the ratio in German banks is no 
i#leHs than lo per cent., and at a very rc*cent date 
' the six leading German banks eontrolled a capital 
of .tjl37,()()0,00(), whilst the whole English banking 
sy.stem, excluding the Bank of England, hold.s a 
paid-up capital and reserve of £110,500,000. 

It is held as a .standard of British banking, as 
voiced by a late ]>resident of the Bankers’ Insti- 
tute, that “ a banker should never be a partner,” 
but exactly the opposite is the general rule in Ger- 
iiiany. From the underwTiting necessary at the 
llotation of a new company, or to increase the 
capital of an old one, the bank is predominant and 
retains its interest in the now or old eomerns wdth 
whieli it is thus a.ssoeiaGxl, much to the lienefit 
of the enterprise. Georges Laehapelle states that 
in 1911 the Deutsche Bank was repre.scnfed on 1S4 
different hoards, the Disronto on 114, and the 
Dresdner on 112. A statement by W. R. Lawson 
, is of more value in this connexion than mine. He 
! says “Gorman hanking does not stand aloof from 
industry — as ours does. The men who direct the 
German hanks are at all times in close touch with 
the iron and coal industries, the manufacturing 
and trading classes, and the ocean steam lines. 
With them finance, industry, and transportation 
go hand in hand, and are regarded as integral parts 
of the same problem. The German banker has a 
finger in everything that is going on. Ho is repre- 
sented directly or indirectly on the hoards of manu* 
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faoturing, trading, shipping and raining companies. 
Ho has his eye on all the staple markets. Under- 
writing is one of his recognised functions, and Ger- 
many is thereby spared many of the scandals of 
British company promoting. There are fe\r com- 
inerciiil or industrial (leriiian ventures, be they 
private concerns or joint stock companies, which do 
not have at their disposal a fixed credit, uncovered, 
or covered by very unliquid securities, with one or 
more banks. JNot only have the banks promoted 
most of the industrial joint stock companies and 
retained part of their sliaje capital, but tlieir man- 
aging directors leinain mcnibeis of the boards t)f 
these companies and draw personally large salaries 
for their services in lliis capacity.” 

German industrial enterprise owes a very great 
part of its success to this close assoi iation witli the 
national hanking interest, for the directors of these 
hanks see to it that any ajipeal for (luhlie money 
v\ ith which they associate themselves slmll he fully 
and satisfactorily reported upon by their largo 
staff of industrial exports, and tliat their arrang(‘- 
nients as to capital, management, and scientific 
assistance are approved by the higlily-i raine<l men 
on their hoards. Tt leaves no question for doubt 
that such co-operation is a prinu' factor in the suc- 
cess of German industries iii home and jmrticularly 
foreign trade. An enterprise abroad, linanecsl ]»y 
a German hank, is compelled as a part of the linan- i 
cial agreement to jihue all orders for materials with 
German firms, and most generally firms in which 
the bank has a financial holding. 

In the light of all this the system of extended 
credits whicli have lieen so prominent a fi'ature of 
German foreign business ihmhI only he iricntiomHl to 
he understood. 

iSo fai- w(‘ have discussed conditions which affect 
many otlnus besides the chemical industries, and we 
may now consider some whieli are more particularly ; 
altaclied to this special variety of industrial enter- : 
prise. Wo have already said that tlio chunand for ; 
men liaving exceptional training in chemical and i 
allied sciences has always been fully met by the 
German universities, and it is to lie noted that the 

t iossession of a degree only is not accepted by the 
arge firms as a warranty of fitness for a position on 
their staff, and in most cases a post-graduate cour.se 
of two years wliitdi lias been devoted almost wholly 
to research is insisted upon. The gateway to 
positions on the staff is through tlie researcli labora- 
tory, and a further sifting out of the men tak{‘s 
place her»‘ liefore they are passed on to a jiost of* 
departmental control in the works. 

^riie remuneration of cliemists in the research 
departments of the large works has not hetui on a 
lavish scale, for prior ts) the war tlie c-oiiirm-iu ing 
salary was on the average .‘bOOO itiarks, rising to 
5,000 marks at tlu' end of four or live years, 'the 
first year of employmmit lias always hc'en recognised 
as a trial period, alter which under satisfaclory 
conditions a service' acreenient for a furtlier four 
years is entered into. It has lieen the usual prac- 
tice to rew.'ird a clmmist for successful research ^ 
which has been translated to the works by paying to 
him a perec'iitage of the firofits which have accrued ; 
to the firm as a result of this work, hut this form ' 
of return has for some time been looked upon as ' 
unsatisfaetorv for a variety of reasons, hut mainly 
on account of the dilticulty of determining the fair ; 
proportion of the actual work done in hiinging a , 
discovery to fruition which is the result of the ; 
ability of any single individual. The tendency, | 
therefore, has been to re<luce tliese rewards to a | 
very considerable extent, especially since in .«onie j 
cases the reward to the chemist haa been out of I 
all proportion to the actual work done. It has been i 
recognised also that many brilliant pieces of work i 
have gone without return to the chemist, merely j 
because they have been unproductive, and in such ! 


muses a bonus has been voted to him, the amount 
of which is determined by the nature of the work 
I carried out. The necessity for such a return is 
^ evident if the percentage principle is adopted, since 
: a brilliant chemist would be poiialised by having 
the most dilhcult problems set to him, whilst a 
man of le.sser ability might bo in tlie fortunate 
position of being sei an easy task the solution of 
which brought him a high monetary reward. 

The result of mucli inquiry concerning chcmicnl 
engineers has led to the general statement that the 
men who can he designated by this description are 
the prodiH;t of the works themselves. Certainly 
they are not accepU'd as such when they enter the 
works, although they may have taken courses at 
the universities specially designed to lit them for 
this particular branch of engineering work. 1'lie 
re(|iii remen ts as to their training arc the same as 
those of tlie research clicmist, hut on entering the 
works they are attached to one of the engineers 
already on tlu' staff, so that they may make a full 
study of the work they will he required to carry out. 
Usually a year or more elapses before they are 
given an independent piece of work to carry out 
for themselves, and one has only to see the results 
of their work to judge of tlic elHcicncy to wliich 
they attain. It is to he noted here also that it is 
alway.s the chemist who liolds the right of final 
decision as to the arrangement and construidion of 
plant, the engineer being held responsible for the 
engineering work only, i.c., in such matters as 
strength of materials, efficiency of power applica- 
tion, and the like. 

An outstanding fact uhicli is constantly bi'ing 
forced upon on(‘’s notice in these largo works is the 
extraordinary way in which the purely cliemical 
industry in its den'lopmeiit has (arriid forward 
with it other industries concerned with the supply 
of the materials, whethc'r for power, jilant or pro- 
cess which it demands. 'I'liis all-roiiiid advanie of 
attached industries is in tlie greatest nu'asure due 
to tlie utilisation of ap[)lie(l sciiMice and particularly 
clieniistry in all bianches of tlu'ir work. 

The preparation of metals having special resist- 
ing or otlier properties would he impossilile without 
the chemist, and the lieautiful earthenware and 
enamelled ap[)aiatus wliicli is to he seen in gc'iK'ral 
use has been produced largi^ly w itli liis assistance. 

It W'ould ap[)ear that tlie stamlanlising of such 
apparatus as autoclaves, whi'tlier ot plain nu'tal or 
lined with enamel, of earthcMi pots, tula's and the 
like, greatly facilitates tlu' work of plant erection, 
since it only roijuiri's a knowledge of the i|uantity 
of material to he handled in an operation to deter- 
miiH' at once trom a Mmnul'acturi'r’s list what 
V(“ss(ds and ap))liances ]ia\e to, be ordered, and 
u ually tliey can be o)>taiiKHl from stock. Large 
stocks of sncii <>((uipment as autoclaves, open ami 
clos('d pans, with and without stirring gear, tiles 
for lining, tower packings and glass fittings are 
carrit'd in the large tactories, ami it is an edueation 
in itself to walk through a storage yard in wliich 
such materials are contained. 

There is no question that in tliis matli'r we have 
yet much to learn, ami it may Ih’ hoped that witli 
the increasing demand for sm h materials in this 
country vve shall rajiidly aciiuire the knowledge and 
technique whicli jirovide the German cliemical 
manufacturer with such a wide range of exeollent 
jilunt mat<*rials. 

It was of eoiirsc' ojien to Britisli manufacturers 
to obtain such sufiplics from Germany in pre-war 
times, and it cannot tliorefore be said that lack 
of them prevented the maint<*naneo of organi(r 
chemical industry in this country, but tliat wo were 
handieappW by the absence of such supplies at 
our own doors there can he no doubt, and we shall 
certainly Im? better able to meet competition when 
such a supply is forthcoming from British makers. 
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CHEMISTRY AFTER THE WAR* 


SJII WlfJJAM POPK. 

One of the moHt important contributory factorH 
to the late war was the striking contrast between 
the niatoriul lo^ources of Oermany and those of 
tiio rest of Europe, and in no domain was this 
more evident than in the chemical industry, which, 
more than any other branch of technology, is 
immediately concerned with the arts of war. 

Before the war Germany supplied tlm bulk of 
the coal-tar colours consumed throughout tlie 
world, and so W(‘ll organised and established was 
this industry that at tlm outbreak of war tho mere 
rearrangement of the dye factories at once lilted 
them for the vast production of high explosives 
loqiiired to meet military demands. In this 
country facilities for tlio bulk production of high 
explosives were practically non-tcxistmit, and the 
state of our unpn'paredness can be gauged from the 
facts that during tho first year of war 80 per <sent. 
of our output of 'rNT was ;lerived from toluen<‘ 
contained in Boioieo petroleum, t and we possessed 
mother the works nor ehemists to produce the quan- 
tities of cordite* reeiiiired. About 97 per (xoit. of 
the woild’s production of ({uiuino coines from the 
Dutch colony of Java, and its importation into 
Europe is ])ia(‘tically under German (routrol. The 
supf)ln's of many ('sseutial drugs a)id ameslhetics, 
and also t)f dyes for making paiichromatie plates, 
and of certain special steels were automatically eeit 
olf at tlie outbreak of war, and in this way Gcr- 
jnaiiy was able to tbi'ow her enemies into confusion 
by a purely e(ouomi(^ method. The elaboration of 
methods for manufacturing nitric acid and its salts 
from atmospheric; nitrogen was brought to a suc;- 
cessful issue not long hefoie tin* commencement of 
hostilities, and ihero ciin be little doubt that this 
<-ir(‘imistanee nas a fnctoi' in the dec'laration of 
war. 

One essential d ilfeit'iicc is observabU* betwc'cn llu* 
Gcrfiian pi’aeticc* and tbat initiatc'd to fulfil eor- 
responding war ucc'ds in tliis country. Tlte Ger- 
man ( In'micid fa< torics were di-velopcd on a peace, 
footing, and produced mati'rials required by all 
< oi. etrii'S ; tlu*y were a sourc e of great national 
wc-ahit ill time* of peace, and were available for 
immediate* coin ersion into explosives faet^jries in 
time of war. 1'be whole world, Britain includc*d, 
p;dd for flu* c*rcction and c'xtciision of these vast 
munition works. Mt»w that war is ovc*r these fac- 
loiies can r«*vert imiiu’diately to their former 
n'liiiiiK'iat ivc* work of supfilying tlic* world with 
dvc's, drues, c'tc,, ami the gr<*at syntli<‘tie nitrogen 
\' orks w ill now b(> able* to ,sui)i)ly Europe with a c-oii- 
siderabb; jiortioii of its dc'inaiid for nitrogenous 
leitilisers. In this couiitiy explosives factories had 
to lx* liurric’div eoiistructed for the wai’-time em(*r- 
geiuy without regard to tlieir sul)sc'(|ueut use* foj- 
pp'ice purpose^, d’lius the Gc'inian chemical indus- 
try ciacrgi's from the w:ir in a stronger position, 
whilst our own remains much as it was. Germany 
lias not secured Hupic'macv in line chemical mann- 
fac’ture by tho command of any monopoly of sci(*n- 
tific talent: in fact a dis[)ioportionately large 
number of German teclinic al produc ts, and particu- 
larly of those used in gas warfare, was discovered 
l>y British scientists, Idiiis pliosgene was dis- 
disc'ovc'iod by John Daw in 1912, eliloropicrin by 
James Steniiouse in ISIS, and mustard gas by 
F. Guthrie in 18G0. 

Tho record of Great Britain in chemical dis- 
covery is one of w bieb she may be ))roud, and many 

• (bmiiiutilc'utod liy Sc'Ctloa U (('lii’iiiistry) of the ItrltlHh A»ho 
•elation for the Advaneemonf df Sefenee. Ahstnirt. 

t The prO'Wnr accumulation of *T.NT In Germany was mostly 
tlcrived from tho same source, and It was only aomo months after 
the outbreak of war that tlie Dutch shippers dlvcirted the supply 
of Borneo petroleum to this country. — K p. 


I clioinical industries well established in Germany 
■ may justly be said to be based on British dis- 
! coveries. The coal tar industry and the fixation of 
nitrogen may be cited as cxamplcH, but none of the 
practical fruits has been gathered in Britain. 

One of the truths established by tlie war is that 
i tliis country commands a galaxy of scientific, in- 
! ventive, and executive talent, for each military 
; eniergeney has bc*en met by rapid invention put 
into rapid practice by British Uclinical effort. The 
lessons of the war must not be forgotten. It is 
essential to build up all branches of c-hemic al indus- 
: try, and for this a wide extension of scientific educa- 
j lion and research is imperative. In one respect at 
' least the British l^’mpire is in a highly-favourcHl 
. position : in one part or other it produces every raw 
material neodc'd for its manufactures, although in 
the past it has left these sources of supply to be 
(*xploitod largely by the foreigner. A great danger 
threatens us in the near future. A vast, silent 
mobilisation of all tho resources of German scien- 
tific* industry is in course of realisation for the pur- 
pose of nullifying tho legitinmie consequence's of 
military defeat. It seems, too,^hat w'c are on the 
eve of a powerful propagandist movement to re- 
habilitate the German chemist in the eyes of thc.i 
w orld. 


THE CHEMICAL INDUSTRY CLUB. 


Among tile signs of the times is the increased 
measure of importance attached to the gregarious 
nature of man; the value of the social instincts, of 
human sympathy and of communal feelings in 
promofing industrial i*fiicienc‘y is, in particular, 
becoming recogni.sed to an c*ver'inpreasing extent. 
It is therefore small wc)nch*r tjiat this spirit has 
begun to penetrate and permeate the disconuecU'd 
units which have hitherto comprised tlie profession 
of chemistry. It goes almost without saying that 
an enterprise aiming at social unity and profes- 
sional solidarity among chemists must ipst) facto 
apiieal to them, and when siuli an c‘nterprise has 
already Biu*c*essf\illy bridged the gap between 
aspiration and achievenu'nt the appeal must gain 
in momentum and ultimately bring all waverers 
into the fold. 

Tile Chemica] Industry ( Iiil), horn amid the toil 
and tumult of war and luimeless until a year ago, 
has jiow proved its worth as a social centre for 
those* who think and practise c*hemistry and for 
some* of those wlio traffic in its products; with a 
membership of fioO and a steadily incieasing roll, it 
has c*stahlished itself as a valuable addition to the 
general organisation of chemistry and chemical 
industry in this country, and as sucli demands the 
whole hearted support of tho )>r()fession. 

The completion, on August dl last, of the first 
year of its tenancy of the premise's at Whitehall 
Court, S.W,, was officially ami apiiropriatel.v 
markecl by the holding of tin* annual meeting on 
October 20 and of the first annual dinner on 
October 81. The husiimss at the annual meeting 
w.*is purely formal; officers Acere re ele< ted, and on 
a ballot Mr. J. W. Black, Mr. A. G. Craig and 
T)r. W. R. Ormandy were added to the eonnnittee, 
Avhich now consists of fifteen members. 

The annual dinner was held in the Hal) of the 
TalloAV Chandlers’ Company, DowgaU» Hill, E.C,, 
which was kindly lent by the Company for the occa- 
sion. Dr. Hodgkinson, the chairman of the Coin- 
inittoo, pre.sided, and there were present, besides a 
large gathering of members, the following guesto ; 
Mr. F. Cooper (Master of the Tallow (Tiandlers’ 
Company), Sir William J. Pope, Mr. H. B. Fergu- 
son (Technical Adviser to the Military Governor or 
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Colojgne), Mr. John Gray, Dr. Rideal, Mr. Julian 
Baker, and Mr. R. B. Pilcher. Letters of apology 
for absence were received from Lord Moulton, Dr. 
C. C. Carpenter, Mr. R. G. Perry. Sir James 
Dobbie, Sir Herbert Jackson, and others. 

Mr. H. B. Ferguson proposed the toast of the 
British Chemical Industry, and in doing .so con 
trasted German chemical manufacturing organisa- 
tion with British, pointing out the weak points in 
English methods and referring particularly to the 
need for improvement in the status of the chemist | 
and the trust reposed in him. In replying to this [ 
toa.st, Mr. John (»ray, who has been a member of 
the Club for some time, emphasised the ins-'d for 
such an organisation, and welcomed it very 
heartily. 

Sir William Pope proposed the toast of the 
Chemical Industry Club. He spoke of the national 
scheme for amalgamating many of the activities 
of the different chcuiical societies, ami of the pro^ 
vision of a club in connexion with that scheme. 

Ho pointed out, however, that so largo a scheme 
must take time, and meanwhile he not only wel- 
comed the present club, hut commended the fore- 
sight and perseverance of those who liad carried 
it to its present successful state. 

Mr. H. E. Coley, hon. secTetary of the Club, re- 
sponded, and appealed to those leaders of British 
chemistry and chemical industry who have not 
already joink^, the Club to do so, because their 
moral support and advice were wanted, and be- 
cause the Club was the only organi.sation of its 
kind which provided at a cheap rate club facilities 
for the younger chemists, who badly needed some 
such meeting centre. He repeated what has 
already been pointed out, tliat the Club is ready 
to as.sociate itself with the national scheme when 
that is consummated. 

Other toasts were those of the Worshipful Com- 
pany of Tallow Chandlers, proposed by Mr. H. 

M. Ridge, and responded to by Mr. Cooper; and 
“ The Guests,” proposed by Mr, F, B. Davis, and 
responded to by Dr, Ridoal and Mr. Julian Baker. 

Many references were made in the speeches to 
the value of the Club and the work it is doing, 
and the whole proceedings were marked by a 
unanimity of feeling and enjoyment which promises 
well for its future. 


NEWS FROM THE SECTIONS. 


•NOTTINGHAM. 

At the opening meeting, held at the University 
on October 22, the chairman, Mr. F. H. Carr, 
read a paper describing his experiences as a mem 
ber of the Commis.siou sent by the War Office to 
investigate the poison gas factories of the occu- 
pied area in Germany. An abstract of this address 
will appear in an early issue. 

BIRMINGHAM. 

The first meeting of the session was held in the 
University Buildings on October 23, Dr. II. S. 
Morrell presiding in the unavoidable ab.scnce of the 
chairman. It was announced that Mr. L. P. Wil- 
son had been elected chairman of the Section in 
the place of Dr. E. W. Smith, whose engagements 
made him unable to accept office, and that Dr. 
Morrell and Dr. Brownsdon had been elected vice- 
chairmen. 

A paper by Mr. E. C. Rossiter and Mr. C. 8. 
Dingfey on “ Some Chemical Aspects of the Potash 
Industry in Great Britain ” was read by Mr. Ros- 
siter, who gave the results of an inquiry, not yet 
complete, into the possible production of potash 
from the^blast furnaces of Kn^and aifl Wales. 


The chief source of the potash is the iron ore, 
I containing from 0*626 to 0*153% K,0 (=0*833 to 
I 0*242% KCl), the limestones and cokes not usually 
I containing more than 0*1% KCl. The potash 
i charged into the blast furnace comes out either in 
I the slag combined with silicates, or in the gas as 
j a very fine fume, which, after cooling, may contain 
I the potassium as carbonate, bicarbonate, formate, 

I cyanide, thiocyanate, sulphate, aiul chloride, 
with small quantities of bromides and iodides. It 
usually contains a very constant , quantity of 
chloride with varying quantities of carbonate and 
1 a smaller quantity of cyanides, and it varies eoii- 
j siderably for each works. In works whore the 
j gases are not cleaned, most of the potash carried 
I in the gas eventually escapes up the chimney after 
I the gas is burnt at the boilers and stoves. A small 
j proportion is deposited with the heavy dust col- 
j Iwted in the dust catcher and the first portion 
I ol the gas main, and a larger proportion (but leas 
; than 10 per cent.) in the stoves and boiler flues, 

I whore, after the gas has been burnt, it is present 
I a mixture of Rub>hato and chloride. The few 
I figures collected indicate about 2 tons of heavy 
I dust and 12 cwts. of boiler and stove dust per 100 
tons of iron. The systematic collection of this 
I dust w'oiild provide only a very minute proportion 
; of our potash reipiirenients, and owing to the low 
' potash content of many samples it would be suitable 
; only for local use in agriculture. 

For the manufacture of potassium salts only 
' that portion of the potash which is carried by the 
i gas is available. The results obtained for 34 fur- 
j iinces show that a comparatively small proper- 
; tion of the potash is present in the gas under 
I ordinary conditions of blast furnace practice. The 
j greats*!' the quantity of potash in the ores, the 
, greater is the proportion remaining in the sjag, 

; ami unless a large proportion of the potash re 
. maining in the slag can be transferred to the gas 
the question of recovery is not worth considering. 

' This transference can bo to a large extent 
etfected by the simple addition of salt to the fur 
naco charge. To test the view that the addition 
of salt had little effect in increasing the amount 
of potash in the gas, and that it merely converts 
^ the potash already pres<Mib into chloride, two fur 
naces wore run concurrently for a period of five 
days, one using 10 11). salt per ton of iron and the 
other no salt. The results were: With salt,. 
11*6 11). KCl in the gas per ton of iron; without 
salt, Vm lb. 

Krom the results obtained the authors conclude 
that in furnaces using North Lincolnshire ore.s 
about 80 per (xuit. of the potash will be volatilised 
into the giis, and be recoverable by adequate gas 
cleaning plant; in btematite furnaces about 80 per 
cent, and in furnaces using C-leveland ores about 
33 per cent. The best conditions for volatilising 
tlie potash are obtained in a highly basic charge 
subjected to a high furnace temperature, and tlie 
authors believe the retarded action of salt in fur 
nact!8 using (ffeveland ores to bo due to the low 
ratio of lime and magnesia to silica in tho slags. 

On a conservative estimate the blast furnaces 
I of England and Wales would be able to provide 
potassium salt equal to some 63,000 tons of KCl 
per annum, which might under favourable tomli- 
tioiis 1)0 increased to 8(),000 tons, representing an 
output ap[)roximately equal to double the pre-war 
j consumption of this country. 

i NEWCASTLE. 

! At the initial meeting of the session held on 
October 27 at Armstrong College, Prof. P. P. Bed- 
son presiding, an address was given by Prof. W. 

A. Bone on tne Second Report of the British Asso- 
ciation Fuel Economy Committee (this J., 1919, 

355 b), Which was followed by a discuasioti in which 
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Prof. H. Louis l)r. J. T. Dunn, Mr. T. Hardie, j 
and Dr, J. E. jPaterson took part. i 

On the evening of October J30, about fifty mom ; 
bers of the Section paid a visit to Messrs. Palmers’ 
Iron and Steelworks at Jarrow-on-Tyne, and were ; 
.subsequent!}' entertjiiiied by the company. 


EDJNiUJROH. 

The first ordinary lyeeting was held at Kdiii 
burgh on October 28, Dr. D. S. Jerdan, the chair 
man, delivering an address on “ Oataly.sis.” Aftor 
dealing with the original re<ognition of catalytic 
action by Berzelius, and the general characteristics 
common to reactions of this class. Dr. Jerdan 
described in greater detail the discovery of the 
organic catalysts or enzymes, and showed how they 
were evfuitually recognised by Moritz Traul)e to 
act in the same way lus the inorganic catalysts 
'rhe principal manufacturing processes in which 
enzymes are made use of were then discu.ssed, 
special attention boiiig paid to proce.a8eR where 
the older empirical methods Avere giving place to 
methods based on the result.s of .scituitific investi- 
gation. The influence of enzymes in the tanning 
industry Avas refcrre<l to, and particularly the 
modern substitutes for the old puering process. The 
relation of enzymes to the hiitter-making and 
elicose making proces.ses Avas discussed Avith special 
rcfiM'encc to the various classes of enzymes a I work 
in the preparation and ripening of rbcc.se. 

Recent developments in the application of 
enzymes or of the bacteria and moulds producing 
tliein Avore described, among them the preparaticui 
of acetone by the action of ferments on starch, and 
the treatment of distillery Avaste as devised by 
Kffront and (arried out at Nesle, hi France. 
Avhorcby large (juantitics of organic acids are lo- 
co ve red, 

Tiastl>, the probable course of future develop- 
Jiients in enzyme choniistry was briefly sketched, 
eulmiiiating in the possibility of the .synthesis on 
the large scale of complex organic compounds by 
taking adA'antage of the reversibility of the eata 
lytic processes indinx'd by the enzymes, and in the 
synthesis of the (‘iizymos themselves Avlien their 
con.'' li tu lion has Ix'tm fully invi'stigated. 


LONDON. ' ' 

d'he first meeting of tlie session Avas held at the I 
rooms of the Chemical Society, Burlington House, : 
W . , on November 3. After referring to the death 
of Mr. J. C. Umiiey, the chairman, Mr. Julian L. 
Baker, announced that Dr. C. A. Keane, the retir- 
ing chairman, had l)een elected vice-chninnan. A 
vote of thanks Avas then pas.scHl to Drs. Keane and , 
Miall for their excellent Avork in connexion Avith : 
the organisation of the recent annual meeting of ' 

the Society. I 

The first paper, on Black TiOad Pencils and 
their Pigments in Writing,” Avas contributed by 
Mr. C. A. Mitchell, Avhose Avork on Avriting inks and | 
their analytical detection is well known. The first , 
portion of the paper dealt Avith the historical aspect i 
of the subject, a very numerous collection of early | 
hooks at the British Muscuin and other libraries ' 
having hiH 3 n laid under contribution by the author, 
one of whose slides showed a picture of an English ; 
pencil date^d 1505. The early maiiiifacture of 
graphite pencils at BonoAvdalo was alluded to, i 
folloAved by references to Faber’s Avorks in 1761, 
tknite’s process of 1795, and so on to the modern 
<omposition pencils. Numerous tables shoAving 
analyses of specimens of graphite and pencil mix- 
tures were shown, and some interesting differences 
(plainly discernible in the photo-micrographs) were 
clearly distinguishable, graphite markings in all 
cases showing highly characteristic atriatipns 


which are entirely absent from the markings made 
with lead. The chemical methods employed in the 
identification of marks made by pencils, and the 
limits of sensitiveness obtainable in testing for the 
presence of iron, were then described. It is unfor- 
tunate that photo-micrography fails in many cases 
to distinguish Avith certainty which of two siiikw- 
imposed pencil marks was made fir.st. 

Jn the ensuing discussion, Prof. Ilinchley 
eiiiphasi.scd the importance of fine grinding of the 
materials employed: for a high grade pencil, the 
mixture of clay, wax and graphite might bo sub- 
jected to eight-days grinding, and even for a cheap 
variety one day is iux:eB.sary. Dr. Ormandy referred 
to the preparation of very finely divided clay by the 
osmosis process for use in pencil manufacture. 

The second ])aner Avas by Capt. IL T. Hterne on 
‘SShawinigan Chemical Industries.” A general 
description was given of the Shawinigan Falls, of 
the developed and available hor.se -poAA or, and of 
tho industries located near them. At the present 
time d20,000 h.p. is available, and this may shortly 
ho inen'ased to 626,000. The Laljonire dam forms 
a lake 400 sq. miles in area. The naily output from 
a single aluminium AVorks is 60 tons, and one of the 
paper mills, employing 15,000 h.p., is turning out 
I>apor to 207 in. in Avidth. Carbide is produced to 
the extent of 200 Ions daily, and other industries 
include magne.sium, carbon electrodes, aloxite, 
ferro-silicon and carborundum. 

The production of acetic acid and acetone from 
caleinm carbide Avas de.scribed at some length. 
BetAvtHUi 500,000 and 600,000 cu. ft. of acetylene 
are generated daily, and this gas is passed inte 
dilute sulphuric acid containing suspended mer- 
(airic oxide in a A'essol made of a sfiecial silicon 
iron. The mercuric oxide is made by oxidising 
mercury clcctrolytically and the residual mercury 
is recovered. The acetaldehyde so formed is 
oxidised to acetic acid by means of air in a vessel 
lined Avith aluminium; and the conversion of the 
acid into acetone is conducted in steel tubes which 
are filled with cast-iron balls coated Avitli the cata- 
lyst (hydrated lime with a little magnesia) and 
maintaine<l at 485*^ C. Tho walls of the tubes are 
also coated Avith the catalyst. 

In 19(K) Shawinigan was a forest wilderness; 
to-day it ha.s 14, 090 inhabitants, and in 1918 the 
producte of its chemical industries Avero valued at 
.80 million dollars. 

Dr. Keane and Mr. (I. Patchin exhibited a 
metallic clip designed to prevent rubber connexions 
slipping off glass and metal tubing. 


YORKSHIRE. 

The se.ssion was opened on November 3 Avith an 
.address by tlie chairman, Mr. W. Mackey, on “ The 
Origin and (IroAAth of Expert Evidence.” This Avas 
followed by a paper on “ The Change of tho Refrac- 
tive Indices of Fixed Oils with Temperature” by 
Mr. H. Wright. By combining Cladstono’s equa- 
tion connecting refractiA'e index and density with 
Mondcleeff’s equation connecting density and tem- 
perature, the author has obtained tho formula: — 


whore N and N, are the refractiA'c indices at tem- 
peratures P' C. and t,° C., respectively, and where 
K is the modulus of expansion, Avhich for fixed oils 
may be taken as 00(M)76. AVhen the refractive 
index of an oil has been determined at a given tem- 
perature, it is therefore possible to calculate its 
value for any other temperature. It was recom- 
mended that all results should bo calculated to a 
standard temperature of 40® C. The author gave a 
number of examples, including olive oil, oleic acid 
and linseed oil, to show that the recorded values at 
different temperatures agreed with his formuli^. 
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MEETINGS OF OTHER SOCIETIES. | 

I 

THE BRITISH COMMERCIAL GAS 
ASSOCIATION. 

Tlie oijijlith nniiuiil conforcruT of tliis A.s.so{‘i;ition , 
was hold at Westminstor on Ootohor 28 and 29. 
Lord Afoiilton, in liis j)rosidontial address, paid 
tribute to the ready assistanc'e afforded him 
when head of the Department of Explosives 
Supply by members of tjjt* jj;as industry. 
Tliis industry lias to ^et hack to the stajj^e of steady 
production bofon^ it can hope to attain the exten 
sions so often discussed durimj; the war. Ho sup;- 
gested that effort might be concentrated upon 
work wliicli did not involve increased cajiital out- ! 
lay; and he advised caution with regard to tlu' 
Government plan for the erection of electric super- 
stations. The race between gas and elec tricity was 
about equal at present so far as the distribution 
of light and power was concerned. In reg;ird to 
heat distribution, gas stood unrivalled. Gaseous 
fuel was the one defenr-e against the monopoly of 
the oil companies in the matter of fuel for motor 
traction. 

Sir Dugald Ch'rk delivered an address on “ Coal 
Conservation as Aided by the Gas fndustry.” This 
subject necessitates tlui study of a large number of 
problems and the examination of coal in all its 
stages of production and use. The co-operation of 
mining, metallurgical, pow'cr and gas engineers 
was essential to a satisfactory solution. Remark- 
ing that the ga.s industry was responsible for 
dealing with, but not consuming, about 20 million 
tons of coal per annum, and tiiat tlie total available 
water power in the LTiitod Kingdom amounted to 
3 million horse-power available twelve hours per 
day, the fU)eaker passed to a consideration of the 
relative efficiencies in use of gjis and electricity for 
purposes of ligliting, heating and power produc- 
tion on the lines of his recent paper to the Royal 
Society of Arts (this J., DIO, 104 ii). 

Sir Arthur Duckham remarked that with coal at 
twice the pre-war figure, fuel bills should not be 
much higher than in pre war days, provided the 
fuel were efficiently employed. The appointment 
of electrical commissioners by the Government wdth 
a view to securing economy in coal, he regarded 
as a mistake. Much more necessary was the 
appointment of commissioners for heat, light and 
power, to investigate questions concerning gas pro- 
duction and the generation of electricity, the 
utilisation of coke-oven gas jind the “ wuiste ” beat 
from blast furnaces, the development of water 
power, and allied subjects. It was tlesirable that 
gas distributed in the future should possess a 
uniform calorific value, uniform specific gravity, 
and be at a uniform pressure. He had recently 
seen results which showed that the most economical 
way of obtaining the high tempJTatures ruling in 
the electric furnace was by means of surface ; 
combustion. 

Prof. .1. W. Cobb also laid stress upon the desir- ! 
ability of viewing the question of coal conservation j 
from the broad standpoint of light, heat and power > 
production. I 

Papers were read by Dr. C. W. Saleeby on “ Tin* | 
Smoke Nuisance in Relation to National Health ” i 
and by Dr. H. A. Des Voenx on “ The Smoke i 
Nuisance : A Plea for Action.” In the latter paper 
it was stated that the coal thrown into the air of 
London in the form of soot amounted to KKK) tons 
per day. Dr. Leonard Hill dealt with “Scientific 
Heating in Relation to National Health,” and Dr. 

8. Rideal contributed a paper on “ The Hygiene of 
Gas and Electricity for Lighting.” The latter’s 
well-known investigations showed that, with 
natural ventilation, the proportion of carbon di- 
oxi(le in the air of a living room was j^actically the 
same, whether the room were illuminated by gas 
or by electric light. 


fXovemt>cr If** 101®. 


SOCIETY OF PUBLIC ANALYSTS. 

The first ordinary meeting of the session 1919 — 
1920 was Held at Burlington House, W., on 
November 5, with Dr. S. Rideal, president, in the 
(hair. 

Mr. G. Rudd Thompson, in a paper on “ Egyp- 
tian Bricks,” described his investigations of some 
authentic specimens of sun-dried bricks some 3000 
years old from the vicinity of Pithom, one of the 
fortified cities of the Captivity^ with a view to 
throwing light upon the expression “ Bricks with- 
out Straw”; the conclusion arrived at was that 
” straw' ” did not enter into their composition. 
The composition of the mud of the River Nile, as 
shown by these bricks, was remarkably similar to 
mud taken from the same source in 1912. 

Mr. A. R. Powell and Dr. NV. R. Schoeller gave 
a detailed description of “ The Analysis of Brazilian 
Zirconium Ore.” The finely ground material is 
fused with sodium carbonate, the melt extracted 
with water and the insoluble portion fused with 
bisulphate. Idiis treatment eliminates silica and 
renders all the otlier constituents soluble. The 
solution is precipitat(Hi with sodium thiosulphate 
and the ignited preci[)itato weighed as ZrOj i TiO, 

1 AkOj. Titania and alumina are determined in 
this precipitate, zirconia being obtained by differ- 
ence. Iron, manganese, lime, and magnesia are 
determined in the filtrate from the thioHulphate 
precipitate. 

The last paper w as by Miss E. M. Taylor on “ 'Ihe 
Halogen Absorption of Turpentine.” In (on- 
tradistinction to Wijs solution, a solution of 
iodine trihromido in chloroform was found to 
give a distinct resting stage at a halogen absorp- 
tion equal to 4Br for C,oH,r. This stage was 
reached practically instantaneously by treating 
turpentine with a largo excess of IBr,, and titrat- 
ing back at once ; the secondary reactions leading to 
further absorption w’cre snfliciently slow not to 
interfere with the much more ra[)id main reaction. 


GAS STANDARDS AND THE SALE 
OF GAS. 


Addressing a meeting of Press representatives at 
AVhitehall on November 7, Sir George Beilhy, 
chairman of the Fuel Research Board, referred to 
ihe necessity for revising the legislative conditions 
determining the sale of ga,s, and direc^ied attention 
to tlie Report on Gas Standards by the Fuel 
Research Board (this .1., 1919, 191 u). Conferences 
of producers and users of gas have been held under 
the auspices of the Board of Trade, and these have' 
resulted in a number of resolutions being carried 
which are to he submitted to the Board of 1'rade 
for enihodinieiit in the necessary Bill to authorise 
the sale of gas according to the new standards, 
proposed. Among the decisions arrived at are the 
following ; — 

The proposed system of eluirging the consumer 
for the pokmtial thermal units supplied is 
accepted. The unit to he adopted in charging the 
consumer is to he 100, 000 B. Th. Units, and this 
wdll probably be called a “ therm.” The total 
j units chargeable are to be calculated by multiply- 
! ing the number of cubic feet registen^d by the con- 
sumer’s meter by the declared calorific value of 
the gas per cubic foot. The calorific value is to be 
continuously measured and recorded by a standard 
type of recording calorimeter approved by the^ 
Metropolitan Gas Referees, who will also prescribe 
tha method of installing, using and cheexing the 
same. The gas delivered is to be free from sul- 
phuretted hydrogen^ and during the period of two 
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yoars subhequent to the passing of the neocssary Act 
is to contain not more than 20 per cent, of inert con- 
stituents, this maximum being reduced to IS per 
cent, during the siicceeding two years and to 15 per 
cent, thereafter. The producer is to declare the 
calorific value of tlie gas to be delivered and will 
undertake to adjust, and, if necessary, replace 
gratis consumers' burners, so that the ga.s may be 
utilised with safety and elficiemy. A gas under- 
taking is at liberty to change its declared calorific 
value, due notice of such change being given to tin' 
consumer. The necessary adjustments, if any, of 
consumers’ appliances aie to be prepared during 
the period of sueli notice. Within a period of five 
years gas is to bo supplied at such pressure that 
under normal conditions the pressure of the gas in 
any main or service pipe of at least two inehes 
diameter is at least twenty tenths of an inch of 
wat-er. 

It will be seen tliat these resolutions arc in 
general harmony with tlie original recommenda 
tions of the Fuel Research Hoard, although they 
<liffer from them in certain particulars, c.</., ilu' 
ultimate maximum permissible percentage of inert 
constituents is to ho 15 and not 12 pi'r cent. The 
original recommendation (oncerning pressure 
specified one of not less than two inches of water 
at the outh't of the consumer’s meter, 'fho iirest'iit 
recommendations snpiih'ment and to some extent 
modify the original recommendations concerning 
tln> determination of enlorihc value and thi' 
ri'adjnstment of consumer’s ajiiiliances. 


PERSONALIA. 


Dr. F. K, Hid('al lias been awardc'd the degree of 
I). Sc. in cla'inistry hv tlic Senate of TiOndon 
I'niversity. 

Mr, A. hh Duncan lias lioen appointed Controller 
(»f Coal Mines in succc'ssion to Sir Fvan Join's, Avho 
i^'ccntly resigiKsl. 

'I'he British (’otton Industry Hesearcli Assoc i-i- 
tion has a|)pointed Prof. A. \V. Crosslcy, of King’s 
College, liondon, to he Director of Research. 

Mr. F. CJ. Fdmed, of the Directorate of Cbcinical 
Inspection, Rnyal Arsenal, Woolwich, has accepted 
the appoinlnn'iit of Sup(*rin tending Chemist, 
Admiralty Inspc'ction Department, Holton Heath, 
Dor.set. 

Sir Richard Redmayne has relink(piished the 
tempoiary position which he accepted in 1917 as 
Director of Production and Technical Adviser to 
the (’ontroller of Coal Mines and has resumed his 
jiermanent duties as C’hicf Inspector of Mint's at 
the Home Office. 


LEGAL INTELLIGENCE. 


Customs SKr/uaE or PvnouALi.iu Auin. lirtucn urn/ 
Forth V. Jiiirklcii. (See this J., 1919, 979 u, 
999 R.) 

On October 29, Air. Justice Sargant, in the Clnni- 
(•ery Division, heard a motion by the Attoriiey- 
(ieneral on behalf of the Crowm to stay this action, 
After discussion it was agreed that an early day 
should bo fixed for the trial, subject to the con- 
venience of the Attorney-General. 

In the King’s Bench Division on November, 
before Mr. Justice Sankey, the date of the trial 
was fixed for November 18. 


NEWS AND NOTES. 


I FRANCK. 

Conference of Leather Chemists in Paris.- In the 

current number of (Jhiniir et Industru'. M. Jean 
Gerard dest ribes the meeting of h*ather cliemists 
' which was lield in Paris on September 22 and 29. 

, J'he Jiiternational Association of Leather Trader 
C’hemists was founded in London in 1897, and by 
191 1 had a rnendjersiiip of over 5(10, recruited from 
niiu' dilferent countries; in 1917 it was re-consti- 
tuted untlcr the title ot The Society of Ta'ailier 
I Chemists, and memhership was then restricted to 
re[)reseni atives of .Allied and neutral countries. 
The rides of the Soeiety hav(' now’ been brought into 
harmony with Hiose of the Inlei natiomd Fnioii of 
Pure and Applied Chemistry. 

The ])residentlal address of Prof. Mounier dealt 
with the more important aclvames marie in the 
chemist ry of leather since the last (ongress held 
in London in 1912. J'he work^if I^iocti'r and Wil- 
son, of .Aht, Jociim, Becker, Scymonr-.Jones, Tilley, 

: vSddichte, Wood, Sand, Law, Moeller and Hough 
w as briefly r(‘viewed. 

The communications pri'scnti'd were rostricti'd to 
the discussion of urgi'iit f|iiestions relating to ofbeial 
methods of analysis. Measures were adopted with 
a view to establishing tluv exclusive use of the; 
shake int'thod for commercial estimation of tannins. 
The committee appointed to investigate the official 
hide powder wois a.sked to act rigorously, and it was 
th'eidcd to notify in the Society’s Journal each 
time a new delivery of powder had been tested and 
approvcsl for use. 'J'lie eommittee of the Kngli?h 
section dealing with the analysis of leatlier was en- 
larg(‘d t<i include French and Italian memliers, and 
invited to co-operaU' with the Amerii au association 
with a view to devising an exact ofbeini method. 
This committee is also to draw nj) a detailed plan 
with regard to the drawing of samph's from hulk. 
The official method of analysis for snlphonated oils, 
provisionally adopted liy the laiglish section, was 
approved. Prof. Bahliaeco (Italy) contributed a 
l»ai)er on the aii.dysis and detection of mixed 
tanning materials. 

Dr. J. Gordon Parker W'as (dected president for 
1920 21, and it was decided to hold the next con- 
fen'iice in London in 1921. 

The Use of Substitutes in the Construction of 
Chemical Plant. — It seems very probable that France 
w ill adopt for good the war-time practice of using 
suhstitnte.s for copper, zinc, tin, nickel, bronze, 
and lead in the construction of cliernical plant ami 
apparatus. These substitutes consisted in the main 
of thin layers of metal resting on an iron or con- 
crete base. Thus acid-resisting foundry pig iron, 
sandstone, glass, etc., have been of the greatest 
utility, and pans of concrete lined with glassy or 
refractory material have proved cffu'icnt suhsti- 
: tutes Lir copper pans. Reversion to the use of 
i copper, nickel and tin would hut sw’ell the volume 
i of imports, dofireciate the exchange still further, 

; and involve sacrificing the successful re.sults of the 
application of much skilled labour. It would 
appear that the use of copper for ehemienl plant 
has boon more a matter of routine or habit than .. 
: of neces.sity. 

AFSTR ALIA. 

The Tinfields of New Soufh Walea.^ — The New South 
i Wales Government geologist bus recently visited 
: the Ardlethan tinfield and inspected the principal 
mines. He expressed himself as impressed with 
the potential wealth of the field, wliich he regards 
as a valuable national asset. There is much pay- 
able ore which is lost or overlooked by the present 
method of working the richer shoots. — (?7.N. Com. 
lUp., Sept 12, 1919.) 
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Projected Steel Works in Queensland. -Experts 
have been examining the various ore fields in Aus- 
tralia and New Caledonia in connexion with the 
establishment of State iron and steel works in 
Queensland, and have reported most favourably 
on the prospects of shipping ore from New Cale- 
donia to a North Queensland port. The ore de 
posits of this island are located in the south, wliere 
huge quantities occur adjacent to excellent har 
hours. The quality of the ore is stated to be rich 
and the mining conditions favourable . — Undtisfrial 
Austral iart , Srpt. 1, 1919.) 

UNIThl) STATES. 

Presence ot Zinc In Foodstiiflfs. — Recent work upon 
the ash of various foods dis(‘l(jses the presence of 
zinc in quantities iqi to 115 mg. per 1000 gnus, of 
fresh material. Bakers’ yeast, wheat, oats, corn, 
barley, rye, rice, milk, ami eggs were all found to 
contain zinc. Inasmuch as this metal eoustantly 
occurs in the yolk of eggs, in luunan, and in cow’s 
milk, it is possible that it plays an iinportaut jiart 
in animal and vegc'table motabolisni. 

The Forest Products Laboratory. — This researdi 
laboratory has now a peace-time staff of about 200 
nien, and much of the work Ix'gun on war problems 
is being continued wdth laderence to normal require- 
ments. Thus, investigations relating to aeroplane 
construction are found to be valuable to the furiii- 
turo and veneer inauufactureis. Important work in 
being undertaken on the use? of bard-wood oils and 
tar for <ire Hotation, for which ]}ine product/s have 
hitherto almost exclusively Ix'en employed. In tins 
work the Bureau of Mini*,s is <‘n-operating by (‘on- 
diieting the flotation ('\po]-iments witli the niate- 
rials furnishtHi l>y the Fore.st Products Laboratory. 
The production of high-grado j)a|>er from cotton 
linte?\s of tho munition chu>s is also being investi- 
gated, 

JAPAN. 

Japanese Chemical Works. — The following statistics 
give, A. the numbers of various chemical works 
in operation in Japan at the end of 1017, and B. 
the numbers of w orkers i ngaged therein : — 


CANADA. 

Mineral Production of British Columbia in 1918 .— 

The annual report of the Minister of Mines states 
that tho gro.ss value of the mineral production for 
1918 exceeds that in 1917 by 12'9 per cent., but 
the increased value of metallic minerals alone is 
only 2'3 per cent. The quantity and value of the 
principal mineral products obtained during 1917 
and 1918 is shown in the following table; — 


( Joltl placer (o/,) 
„ lodo (oz.) 
Silver (oz.) 

I.OiuI (long tons) 
Copper ,, 

Zine „ 

I’o.il „ 

Coke ,, 

Ml.^eellanooiis 
l»ro(Iuel.'< . . 


J‘)|7. 

QuJintily. Value. 

S 

24,800 400,000 

114,52:1 2,.‘u;7,190 

2,929,210 2,20."),740 

16,055 2,9.51,020 

20,342 16,03M.2.50 

18,082 3,100,250 

2,149.975 7,524.01:5 

159,90.5 !)50,4;i() 


1 


.241.575 


1918, 

Qii.antlty. Value. 

« 

16,000 320,000 

104,071 3,403,812 

3,498,172 3,21.5,870 

19, .598 2,928,107 

27,448 15,14.3,449 

18.048 2,899,040 

2, .302, 245 11,511,225 

188,007 1,322,709 

1,0.38,202 


Total Value 


.37,0I0,:502 


41,782,474 


The armistice caused a heavy drop in tho demand, 
and consequently in tlie value of lead, copper and 
zinc. In iminy cases the producers hold large 
stocks of ore, but the sales are few. 

The zinc ore wa.8 raised almost entirely in tho 
oud Slocan districts, the output from 
the first-mentioned being treated at the Trail 
electrolytic* refinery. The chief producers of load 
ore wore the Fort Steele, Sloeau sind Ainsworth 
districts. 


I he largest production of copper, as in former 
years, came from the Skwmi Division, followed by 
(h-o.ss and Boundary-Yale districts. * 
Jhe output of coal was hampered by tho shortage 
of labour. 'I'he hulk of tho output was obtained by 
three companies, viz., tho Crow's Nest Pass Co. of 
East Kootenay, the Canadian Collieries and the 
\Vestern * iiel Co. of Vancouver Island, which pro- 
duoed 2J'(). 307 and 28’4 per cent., respoctivelv, 
of the total. 


Small quantiti's of chromite, magnetit<» man- 
ganese ore, molybdenite, arsiuiic, fluorspar and 
platinum were also obtained in 1918 


TndU';tr\ . I 


Dyeing 

Oerainicfl 
Paper-inakiug . . 

Lacquer 

Leather tanning ii.’id fiii- 
flnishing 

Explosives and Mate lies 

Oils and Wax 

Chemicals 

lluhbcr 

Toilet Good.s 

Soap and (:andlc.s 

Dyes, Paints, and Pignic-d.s , 

Pcrtniser.s 

Fermentation 

Sugar 

Mineral waters 
Gan Works 

Miaadlanoous ( liemlcal work.,. 
Total 


A. WoKKS. 

g |x>\vor. Not using 
piwi'r. 

20.3 
;03 
226 


94 
97 
200 
75 
10 
49 
54 
:i0 
564 
2 4 
71 
.35 
1.30 
50.5 


Tot.'d. 


Men. 


Over 15. 


105 

428 . 

9,349 

579 

1 ,072 

41,221 

97 

32.3 . 

12,742 


27 . 

464 

10 

32 . 

085 

95 

ISO . 

5,491 

14 

Ill 

4,434 

13 

273 

1 7".''. 

m 

88 . 

3,67;; 

14 

24 . 

330 

0 

58 

1,293 

22 

76 . 

2,511 

0 

42 

1,780 

771 

i,3;{.5 . 

28,816 

3 

27 . 

1,904 

1 

7 2 

1.017 

2 

:;7 

1,571 

61 

191 ■ 

5,240 

,900 

1,405 

135,141 


Women. 

Hoys. 

Gills. 

2,925 . . 

313 .. 

264 

8,703 . . 

3.734 . . 

oOTi 

7,196 .. 

922 . . 

1.I9I 

115 .. 

41 . , 

1 1 

21 . . 

24 . . 


1 1 .939 . . 

1,0.80 .. 

2,072 

726 . . 

14 . . 

131 

2,402 

71 . . 

. 158 

2.126 .. 

108 . . 

1 6:5 

851 . . 

3 . . 

176 

810 

76 

1 55 

411 

1 

19 . . 


016 

mT !! 

12 

103 

28 . . 

31 

675 

28 

32 

•».) , . 

3 . . 


l.HUU 

1 0:{ . . 


12,010 . . 

6,700 . . 

5,930 


Total. 


Male, 

Female. 

9,662 

. 3,180 

44,055 

9,260 

13.6(i4 

8,:5H7 

505 

126 

709 

21 

0,571 

. 14,911 

4,448 

857 

12,826 

. 2,500 

3,781 

2,289 

33:; 

1,027 

1.360 

005 

2,5:50 

430 

1,701 

175 

29,007 

958 

2,022 

224 

1,075 

707 

1,574 

35 

.5,412 

1 ,852 

42,234 

. 47,988 


Tf — Recent labour propaganda against capi- 

talists Pas been followed by a very great increase 
-• in wages. The following table gives the daily 
wage rates in some of the chemical industries at 
tho end of 1917. The [iresont rates are on the 
average about 50 per cent, higher:-- 


Male FcniHle 

(over 15) 

(.crsrniis Wii 0-75 0 . 50 

Glass . . . . 0-75 

Leather, fur ..078 

Fatty oils .. 0-77 

Textile, finishing 0-73 0,3.5 -o,;:n 

Dyeing . . . . 0-8e, 

Camphor .. l-oo o. 3 (; 


Ffinak- 
(over 15.) 
Pajx r Yen 0-.S5 0 :i.5 

Lx()lo8iv«N ., 100 0:)0 

Perfumery . . — 0-38 

Wines, spirits 0-75 0-38 

FertllL»M‘rs . . 0*75 — 

Oftinent , . 0*80 — 


Meeting of tile Industrial Coniinission. - Tlie Cana- 
dian Covernment lield a joint gathering of repre- 
Muitatives of capital and labour during tho week 
September 15—22, which was attended for the first 
time by representatives of tedinieal and profes 
Hional men, who formed a third or neutral party 
iJie. Society of Chemical Industry in Canada was 
represented by Mr. Crossley, of Toronto. The 
opinions of professional and technical men in 
Canada have never been called for by tho Govern 
ineot, labour or capital, and it is felt that the time 
li;w come when this so-called “ neutrar’ group 
might be consulted with advantage to all parties. 
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A New Uie for Flotation Machinery. — The Groch 
Centrifugal Flotation Co., of Cobalt, Ont., has 
perfected a flotation machine for floating paper 
stock. The paper mills lose about 7 per cent, of 
total stock, and while screens can save 50 per cent, 
of this, the new S3^stem would float off 90 per wuit. 
at a cost of less than 20 h.p. per 1000 galls, per 
miniito. Jt would he profilable to run this machine 
on hack waters ca Dying as low as 0 cents per ton 
of water. 

Canadian Universities. — With the opening of 
Canadian universities in October, a very marked 
increiise in attendunco is shown, beyond the highest 
records previous to the war. Science courses are 
particularly crowded and over 1200 returned 
soldiers are in attendance at the University of 
Toronto, a slightly lower number at McGill, Mon- 
treal, and somewliat fewer at Queen’s, Kingston, 
Ontario. An era of very rapid expansion is now 
l>eing cntercMl upon by all educational organisations 
in the Dominion. The University of Toronto, and 
the Province of Ontario have promised to suppoi t 
the efforts of the Textile Institute to obtain courses 
of advanced tcclinicad wlucation suitable to the 
needs of this industry. 

GKNFdlAJ.. 

The Harrison Memorial l.eclure. -This nietnorial 
lecture, which was delivered by Mr. Francis 11. 
Carr before tlic British Pharmaceutical Conference 
in July last and of wliicli a reprint from the 
riiaDnaceuticdl Journal has recently been issued, 
(tontaius the most complete account of the life, 
cliaracUT and work of the late (’olonel K. F. 
Harrison (c/. this J., 1918, 440 it) which hOvS been 
published, and it makes us realise more than pre- 
viously the great loss which chemistry and the 
country suffered by his untimely and sclf-sacriflcing 
death. The second part of the lecture contains a 
detailed destudption of the jireventive measures 
taken to cope with the lethal gases employed by 
tile enemy. We learn tliat the total outjmt of the 
second and more perfect type of box respirator 
was no less than 20,000, (X)0. 'Ihe chief absorbents 
employed were lime, caustic soda, permanganate 
(nd wood charcoal, and as much as 3(K) tons of 
v\(>od had to be carbonised weekly to supply the 
demand for the Last named material. After tlie 
respirators had been carefully assembled, thej' were 
subjected to rigorous tests in an atmosphere con 
taining a determined proportion of the offensive 
gas — this proportion being raised from iLs initial 
value of 1 in 10,0(K) in 191.5 to 1 in 100 in 1917. In 
all this work, and in much else, ejj,, the detection 
and estimation of minute traces of the various 
gases, Harrison was responsible in a supreme 
degree for the co ordination of pure scientific work, 
technical effort and manufacture. 

The Ponition in Germany. — Mr. Irving A. Keene, 
chairman of the commitU'O on drugs, chemicals and 
dyestuffs of the American Chamber of Commerce in 
London, has quite recently returned from a tour 
of inspection of chemical works in the occupic<l and 
nnoccujiit <l areas of Cermauy. His report confirms 
information received from other sources, namely, 
that owing to the dearth of coal, raw materials and 
credit, no competition worthy of the name is to ho 
feared from Germany for at least :i }’ear. 'fhe big 
firms producing dyes and drugs arc* working for 
private Gorman u<rcouiit, and alter the demands of 
the Allies under the Peace Trc'aty have been met, 
viz., delivery of 50 per c-ent. of stocks as at 
January I, i919, tnero will be practically nothing 
left for foreign sale. Added to this there is the 
further condition of surrender to the Allies of 
25 per cent, of the annual output uivtil 1925. The 
r,ediiced productivity of the workpeople, estimates 


of which vary from 33 to 75 per cent, of the pre- 
war normal, is largely the result of socialistic 
agitation, which, Mr. Keene thinks, is unlikely to 
last, for the German workman will realise before 
long that social equality^ as expressed by idleness, 
does not put food into Ins mouth. Apart from the 
working classes, the German population is as 
industrious as ever. Although great trouble may 
ensue during the coming winter through lack of 
coa 1, Mr. Ke( •ne anticipates that the recent ex- 
cf'llent liarvest will keep the coiinti\v on its feet. 

Conditions that Govern Staleness in Bread. — In a 

pamphlet bearing this title Captain K. Whyniper 
descrilies investigations carried out in the British 
Army bakeries in France during 1917-18. The 
results are given under four headings: J. Deter- 
niinalion and location of losses occurring in tho 
mamifacture of broad; II. (Conditions that gov'ern 
staloness in bread; JI. Changes occurring in bread 
with age; JV. Tho colloid nature of starch pastes, 
bread crumbs, etc. It wa.s found that tho cooling 
of bread takes place in thre*! stages, namely, the 
steam period, during which nrost of the drying-out 
takes place in a given time; the condensation 
period, during which the rate of drying is only one- 
fifth that of the steam period; and the drying 
period, in which the raU* of drying is about one- 
fourth that of the steam [loriod, laiss of moisture 
from the centre of the loaf is inconsidorablG until 
after 100 hours under ordinary conditions, an 
actual iiicrea.se b(‘ing often ob.'^erved before this 
time. Tho zone of drying oiit is vt'rv narrow in a 
loaf up to about 100 hours, being about 1 in. in- 
wards from the crust: after 100 hours the moisture 
dilfuses gradually from the centre of tho loaf, but 
at so slow a rate that there is .ilways a pronounced 
difference between the moisture content of the 
cruiiib at tho centre of the loaf and that of tho 
crumb IsMieath the crust. The loss of water during 
looling and drying-out is not responsible for stale- 
ness. During the process of becoming stale the 
soluble extract of the crumb decreases, this de- 
ereuse being followed after a time by an increase. 

. Tlio quantity of soluble starch in bread crumb 
diminishes rapidly between the sixth and twenty- 
fourth hours of the cooling period; a similar fall 
and rise of soluble extract is observed in starch 
paste.s. Stalencss may he attributed to deposition 
of solid starch in the crumb caused by change of 
temperature during the cooling periml and ac- 
(olcrated by the presence of solid starch particles 
already existing in the crumb. Stalencss is also 
due to polymerisation of starch, which tends to 
crumble the gelatinous nature of the bread crumb 
v.hoii fresh. Gther changes occurring in tho pro- 
i teins of bread crumb may be responsible for stale- 
ness, but these have not yet been investigated. 

Artificial Honey in Germany. — Artificial honey was 
; consumed in Germain' in large quantities during 
: the war. Althougli the conversion of cane sugar 
I into invert sugar is a simple clicmical process, the 
products of different firms were lacking in 
i uniformity, a considerable portion consisting 
of a tliin flui<l. For the production of a 
thick variety the water content and the inversion 
of the cane sugar are matters of great importance. 
Tho water content must not exceed 22 per cent, and 
: tho inversion must lie, complete to within 5 per 
cent. The inversion proceeds best wlien at least 
; Od nor cent, of formic acid is present. The strongly 
, acid taate of tho product is removed neutralising 
with sodium carbonate. The enactment of a law 
: similar to that concerning margarine is recom- 
mended in order to prevent confusion between 
j natural and artificial honey in the trade. On 
economic grounds, thick artificial honey is an indis- 
pensable product in Germany. — {Schweiz. Chem.~ 
Zeit., 1919.) 
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The Aluminium Industry in Germany. — Aluminium | 
has become, in a short time, a factor of considerable 
importance in the metal market. The many appli- j 
cations of aluminium durinjj; tho war will remain ; 
and bo considerably extended in pea( e time. Before 
1914 Germany posses.sed only one factory for the 
production of aluminium, in tlie rof^ion of the 
ilhine (Baden), a factory alliliated to the important 
Swiss Nouhausone Aluminiumindusirie A,-G.. in 
which company both Frencli and German capital is 
investerl. 'J'he output of this factory was only 800 
tons annually, and the twenty times ji:reater re- ■ 
(luirements of G('rman industry had to he supplied 
by metal imported from Swit/.erlaiid, Krance and 
Fii'.^land. (German capital was not forthcominfi; for 
tlu‘ ore(‘tion of Inr^o new works; and, moreover, 
the price of alumininm prior to the war — M. J’r)0 
to M. I SO |)er kilo. — was not altoj^ctlier attractive 
for this i)urpose. 'I’lie sliortaf^o of metals, occa- 
sioned by the blockade, assisted in the establisli- 
meiiD of a (lornian aluminium industry, althou{i;li 
this \\ as not achieved without ditlic uitv. With th<‘ 
failure of supplies of bauxite ami alumina from 
Switzerland. Germany was hnally thrown upon lier 
own resources. The erei'tion of aluminium factories 
w as decided upon in 1915, and they were completed 
in an unparalleled short tinK\ Tho lnr,o;(‘st works 
is the Erftwerk. A.-G., at Gnnenhroioh, on the loft 
bank of the Bhine. lii place of copper, aluminium 
was principally emf)lovcd in shipbuildin}^ and in 
the electrical industry. On account of its liji;lit- 
ness and the tenacity of its .alloys it found con- 
siderable appli<-ation in aeroplane and airsliip con- 
struction. The widf' applieation of aluminium is 
exemplified hy the fact that in America parts of 
railway and street wagons are customarily built 
of aluniinium, c.f/., the sides, tops and doors 
thereof, while it displaces brass in tho construction 
of armature.s. Its field of usefulness extends to 
the construction of automobiles, agricultural and 
industrial vehicles, to tlie cliemical and brewing 
industries, to bell casting, and it is anticipated 
that for purposes of electric transmission aluminium 
will enter into keen competition with copper. On 
account oh its low’ specific gravity, 1 kilo, of 
aluminium is eriuivalent to 25 kilo, of copper, so 
that aluminium (‘an b(‘ used with advantagt* in 
plac-o of copper even v^lien its cost is 2J times 
greater. In tho electrical industry, owing to the 
lower conductivity of aluminium, the a<ivai)tag«‘ 
gained by its use is not so preponderating, but even 
here 1 kilo, of aluminium is cfpiivalent to 2 kilo, of 
copper. These facts demand atU'iition on political 
and economic grounds. Dependent on other 
countries for copper, nickel, tin, etc., Germany is 
self-sufficing as regards aluniinium. Much capital 
w’ould remain in the country were tlie import of 
copper reduced. 1’he pri* e of .iluminium about tlio 
year 1905 was from Af. .S'25 to M. 3'75 per kilo., 
and this fell to Af. 1'05 to IVf, r25 in 1911, and then 
increased again to M. T80 before the war, and its 
price has now’ increa.sed six-fold, and will probably 
rise still further. Information concerning the price 
of aluminium in foreign countries is discordant, 
but it is certain that owing to currency exchange 
conditions foreign aluminium is to-day considerably 
dearer than tho German product. One fact is of 
extreme importance: the use of every kilo, of Ger- 
man aluminium reduces the import of copper by 
from 2 — 3 kilo. — (Z. an(jew. C/iem., July 18, 1919.) 

The Mining Industry of Indo-China.— Ln Dtpevhe 
Colonidle gives the number of mining concessions 
granted in Indo-Cbina up bo January 1, 1919, as ! 
folbws : — Coal 63, zinc and lead 91, lead and silver 
3, tin and tungsten 30, gold 12, copper 9, iron 3, 
antimony 4, and mercury 3. Total, 218. ; 

The ooal production over the pieriod 1914 to 1918 
(iiivlusive) has remained fairly C'onstant at ^0,000 j 
tons per annum, but the exports have fdlen from | 
400, OJK) tons in 1915 to 252,000 in 1918.^ j 


The till and tungsten mines have shown a steady 
increase in production from 309 tons in 1914 to 601 
ton.s in 1918. Of the 1918 output, 218 tons c'on- 
sisted of high grade (70 /) w'olfrain and 119 tons of 
high grade ((>0%) tin ore, the remaining 263 toii'^ 
In'ing mixed tin and tungsten ores. Prici^ have 
bevn Iiigh during 1918, tin averaging 9000 francs 
per ton and w'olfram 100 to 120 fraiidi per unit of 
tung.stic acid. Unfortunately, want of shipping has 
only allowed of tlie disposal of lialf tlie production 
at tlM*se favourable rates. 

Tho zinc indn.str 3 ’ lias been s(‘rioiisly hit during 
the la.st two years by the loss of tlie JapancKo 
niarkets to the Australian ])io(lucci-s. Thi^ (jiianti- 
ties of Tonkin tin on' extracted during tho war 
havi‘ been: -1914, 3l,00t) tons; 1915, 36,000 tons; 
1916, 48.(M)0 ton.s; 1917, 39,0(M) tons; 1918, 28,01)0 
tons. 4V)tal, lS2,i)(K) tons. Of tliis (quantity only 
1.80, (X)0 toiiK lia.s been <‘Xported; 57 per cent, to 
.Ja)>an, .>i per cent, to Europe, anti 9 per cent, to 
the United States, 

3’liere are (‘xteiisive deiHi.sits of iron ore in Indo- 
Uliina, but tliev have not Ixhmi developed. During 
the last year, liowevei’, several hundred ton« liave 
been extracted and smelted at Haipong, where the 
newly cn'cted furnace inodnces about 15 tons of 
iron per day. -(y>(/. of Trade J., Sept. 18, 1919.) 

Salt, Bromine, and Calcium Chloride in 1918. 
Salt . — The total salt production in the Uniltul 
Stales w:is 7,238,744 short tons in 1918, being 3’7 
per cent, mort' than in 1917. Tlie average jirin' 
was .^3*72 per ton, compared with .‘ji'2’86 in 1917; 
roek salt was cln'aper than cvajiorated or brine 
salt, and the prie(> of each varied according to 
localit^v. The }>r()(lnction costs tended to in 
crea.se in greater jiroportion than the selling 
price, but showed wide variations. Of roek salt 
1,683,941 tons was mined, (‘hiolly in New’ York 
and Kansas; there is only a demand for small 
(liiantities in the Western Stati's, when' laigo d<‘- 
posits exi.st near tho surface. 

Various grades of salt are pi'odueed by eva[»oj- 
ating natural and artificial brine; there is an in 
creasing demand for pressed blocks for salting 
cattle, the 1918 output of this grade being 94,150 
tons (cliiefiy in Kansas). Clu'tnir'al eoiniianios con 
verted nearly 3, 000, 000 tons of brine salt into 
various sodium salts and into calcium chloride, 
chlorine and lyydrochloric acid. Michigan, New 
York, Ohio, Kansas, and C'alifoniia wme the niosi 
important districts for briiu' evaporation. 

Mo.sL of the salt (7,142,251 tons) was prodined 
for domestic consumption. Imported salt, mainly 
coarse solar salt from tho West Indies and Spain, 
decrea.sed from 130,804 tons in 1914 to 40,290 tons 
in 1918. About 17,000 tons of JOiiglish suit was 
imported to supply packers. Over 136,000 short 
tons of salt wa.s exported in 1918, or 20 per cent, 
more than in 1917. The largest consumers w’ere 
Canada, (hiba, New’ Zealand, Mexico, and 
Fanania; South Americstn countries w’ere more 
largely sujijilicd from England. 

The production of salt in Canada (Ontaiio) 
amounted to 131,727 tons in 1918. A deposit of 
rock salt is being developed in Cumberland 
County, Nova Scotia. Practically all the salt jiro- 
duced in tlie AVost Indies, Mexico, and Central 
America is solar salt; there are salt mines in 
Guatemala. Bock salt is mined in (.)hile and 
Columbia, and sea water is I'vaporated in Argon 
tina, Brazil, V'eiieznela, and othei South Ameri- 
can countries, 

111 Europe, England produces 2,000,000 tons; 
Germany 2,0tK},lXi{) tons, and Austria Hungary 
800,000 tons. France, Spain, Greece, Turkey, and 
Italy evaporate sea wuiter. There are mines in 
France, Rumania, and Switzerland. Russia pro- 
duces 2,200,000 tons from salt lakes, rock salt, and 
by the evaporation of brine. In Spain there are 
large deposits of rock salt as yet untouched. 
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China produces 1,800,000 tons of salt under | 
Government monopoly. India imports 150, (XK) ' 
tons of solar salt from Aden and produces over | 
1,000,000 tons from rock salt deposits in the Pun- | 
jab, from the Sambliar Lake in Rajputana, from 
the lesser Rann of Cutch, and from sea salt fac- 
tories in Bombay, Madras, ancl at the mouth of 
the Indus. Japan and Siam derive their supplies 
from solar evaporation. 

Sea water is evaporated in northern Africa, and 
South African supplies are derived from salt 
springs. Salt is imported into other African 
countries. 

Australia draws her supplies from South Aus- 
tralia and Victoria and from England; New 
Zealand imports from England and the United 
States. 

liroininc, — Tlu' hroinino production in the 

United States was 1,727,156 lb. in 1918, an in 
crease of 92'9 per cent, compared with 1917. It 
was made as usual from the brine pumped in 
Michigan, Ohio, and West Virginia, and large 
quantities were exported to Europe as bromine 
or bromides for use in medicine, photography, and 
asphyxiating gases. Tlie wholesale pri(‘e was 
25‘.’15 cents per lb. in 191J, it rose to $;V()() — 
in 1916, but was fairly stt'ady at 75 cents in 191 S 
prior to the armistice. 

(Udeiinn ('fdoride. — liai’ge (piantities of (al- 
cium chloride are produces! as a waste product of 
the ammonia soda process in New York, Michigan, 
Oliio, Kansas, and Virginia. In addition, 26,621 
tons of calcium chloride containing 2 6 per cent. 

<jf magnesium was recovered from natural brine in 
1918, the average price being .ij<l8'90 per ton {(J.S, 
(•col. Surv., A III}., 1919.) 

The Uses of Magnesile.—In addition to tlm 
primai’y irso of magnesite for refractory puiqxjses, it 
is aho employ(‘d in the manufacture' of magnesium 
oxyehloiide or Sore! eemont, the value of which is 
based on the fac t that a finely ground calcined mag- 
nesite when wetted with a solution of magnesinni 
ehhn ide of a certain str<*ngth solidifies or sets to an 
exceedingly strong and liard mass. The oxychloride 
.-^o formed is generally modified by the addition of 
e.irious filling materials, such as wood flonr, cork, 
talc, silica, jisIk'sUis, clay, niarblo dust, and sand, 
besides colouring matter. Tlie cement is sold under 
w^vcral tra<lo names, and is commonly refernxl to 
as sanitary flooring. When well-laid, magnesite 
cement lias some docidetl advantages over other 
i‘einents for use as flooring. It produces a snuxith, 
even floor, wdiicli may he laid in large areas without 
iTacking. It fakes colour well, and is su.sceptible 
to good polish by oiling and w axing. It is laid in a 
plastic state on wood, sfeel or concrete. Its surfaci' 
siHuns to have a resilience not given by or<linary 
(ement, and it dot's not pulverise. The use of 
magnesite cement on floors and as stucco or wall 
jilaster is gaining in importance in the United 
States; and it was reported that inagnesi.i cement 
was used by the Germans for gun emplaeemeiits, 
becan.se it sets quickly and attains great strength 
much .sooner than Portland cement. 

Californian mugnesitt! has been used for many 
years in the manufacture of wood-pulp paper on the 
Pacific coast. Magnesium bisulphite is said to have 
more solvent action on the free resins of the wood 
than lime, and it also has an additional advantage 
in that the residues loft in the pafier stock are not 
afterwards injurious to sizing agents. In the 
sulphite process of paper manufacture magnesium 
bisulphite is found to be more stable than calcium 
bisulphite, and it diasolvos the nonoellulose matter 
more completely. Sodium bisulphite gives a better 
product than either of the two nientioned, and 
strong liquors can be made from it, but it is too 
expensive for general use. (J/.S. Geol. Survey ^ 
July, 1918.) 


Production of Candelilla Wax in Mexico. — Tlie cande- 
lillu shrub, of an average height of 25iii., gixiws 
abundantly and in a wild state in Mexico, more 
particularly in the Monterey district, where there 
are fk'veral factories for extracting the wax. At 
the present time (end August, 1919), owing to the 
low price of the wax, Llier<‘ is only one large factory 
operating, with a daily output of 662 lb., but it is 
reported tiiat another large one wull be opening 
shortly. The wax i.s extracted by putting the 
shrubs, as gatliered, into water, wdiich is then 
heated to the boiling point. Sul|)buric acid is then 
added, and tlie separated wax i.s collected and put 
in receptacles until it .solidities. It is then treated 
w'itli steam in anotlier tank, sul[)hnric aeid being 
again added. T'hus refnu'd tlie wax is cast in 
moulds and is then readv for shi])mc‘ut. — (I'.S. (Joni. 
Uc},., Sc}d. 12, 1919.) 


PARLIAMENTARY NEWS. 


HOl'SIO OF COMMONS. 

l*)U c vj t'oid. 

On the motion tor the adjournment, and in 
reply to Mr. Holmes, who (ontended that the in- 
crease ot 6.S. per ton in the prict' of coal was no 
longer justifieil, Sir \. Gedfles said that the onl> 
111 ‘W tact in the situation was that the output ot 
coal tor the last (piarter w a.s at a lower rate than 
the estimate. There was also a loss of £22,000,000 
on the control arrangements, and tliis W'as being 
borne by the Treasury. lleierring to the very 
large profits which some of the eollieries were mak- 
ing, he said that when these profits were reduced 
to I.s. 2d. per ton (under the Sankey Report), and 
when the surplus provided by tlu^e collieries was 
taken to make up the defieiency at other collieries, 
the apparently great iirofits would largely dis- 
appear. 'I'ho Board of Tradi? was most anxious 
that the price of coal, and especially that of bunker 
coal, should bo lowered, but the best economic 
opinion was entirely adverse' to (dh'cting tliis by 
way of granting a subsidy. — (Oct. 27.) 

i'oitl ( 'unmnn fit loll in ('oke Ocen.'i. 

.Answering Air. Atkey, Air. Bridgoman, for the 
Hoard of Trade, stated that the quantity of coal 
carbonised in hec-liive and patent coke ovens in 
the United Kingdom w’as approximately 20 million 
tons ill each of tlie 3 ’ears 1917 and 1918. — (Oct. 28.) 

Vcijrtiihfe Oilseed reoduefs. 

'I'lio Under-Secretary of State for the Colonies 
informeei Col. Wedgwood that ordiiiance.s have 
been passed in four AVost African Colonies impos- 
ing, as from October 20, a duty of £2 a ton upon 
palm kernels when exporU'd to destinations outside 
the Briti.sh Empire. This duty does not apply to 
other kinds of oil-seeds ; and (in reply to Mr. Hay- 
. day) the object of this duty is to prevent trade in 
palm kernels reverting to Germany, 

I In order to secure an adequate supply of oil- 
i seeds and their products, including margarine, for 
the next few months, the Governments have ocen 
, requested to prohibit tlie export of palm kernels, 

■ groundnuts and copra to destinations outside the 
: Empire. Licences wdll be granted for the expor- 
i tntioii to lawTul destinations of the following pro- 
j portions of the quantity shipped to the United 
; Kingdom: — Palm kernels, one-ninth; groundnuts, 
one-fifth ; copra, an equal quantity. 

Mr. Montagu stated, in reply to Col. Wedgw'ood, 
that the Government of India considers it unneces- 
sary to regulate the export of copra and coconut 
oil from India on the lines of the scheme above 
mentioned. — (Oct. 29.) 
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Coal rroduction. 

In reBponse to information a^ked for by Mr. 
Hartshorn, Sir A', (loddes issued statistics giving 
the average number of persons employed i)i coal 
production, and the total output for each of the 
four quarters ende<l September .‘30 last; also lor 
four-weekly periods from .Juno lo SeptemlKu-, 
together with average output per man per week 
and per man per shift, ])oreentago of absenk'c- 
iem, etc. For the (|uarter ended Deecjuber .‘31, 1918, 
the profit (including interest) was 3s. 4d. per ton 
raise^l. — (Oct. 29.) 

FId.c FrodiKtion. 

Sir A. 13o.sca\\('n, in a written reply to Mr. 
Stewart, explained tlie objects of the Flax Produc- 
tion Scheme of the Board of Agriculture. The 
capital expenditure on land, buildings and equip- 
ment is .17.50,000; other expenditure, including the 
training of workers and experiments, 18.50,000; 
estimated further expenditure on 1918 and 1019 
crops, 19,000,(KJ0; revenue to date, 1300,000; and 
estimated further revenue from stocks in hand, 
tl, 300, 000. The Board is now considering offers 
for the purchase of ^ho whole undertaking, and it 
is confident that witli ellieient management the in- 
dustry has every prospect of siiccc.ss.— (Oct. 29.) 

SpUzhcri/en. 

The Under-Secretary of State for Foreign Affairs 
intimated to Sir Martin Conway that the Supreme 
Council in Paris has conferred the sovondgnty of 
Spitzhergeri on Norway. The conditions attached 
to the treaty will ade(iuatoIy safeguard existing 
British righis. The territory claimed hy British 
companies is, approximately, 4000 sq. miles, hy Nor- 
wegian 900 .sq. miles, hy Swedish .3.50 sq. miles, and 
hy Russian 100 sq. miles.— (Oct. .‘30.) 

Quinine. 

IVfr. Bridgenian confirmed ^fr. Sjioor’s statement 
that the world’s production of (luinine, apart from 
a little produced by the (Government of India for 
local use, has lately been made the subject of a 
monopoly hy the Hutch and British prodneers. 
The whole question of the prices and supply of 
quinine sulphate is being investigated under 
Section 3 of the Profiteering Act, — (Oct. 30.) 

7J//C.V. 

Major M’Kenzie Wood asked the President of the 
Board of Trade if the subsidised dye manufacturers 
are supplying to woollen inaiiufaoturcrs dyes which 
are not fast to milling, and if, in consequence, large 
quantities of good material arc Wing spoiled 
weekly. 

Sir A. Geddes replied that he had received no 
information or iiujuiries on tliis specific (juestion. 
— (Nov. 3.) 

Qualifj/ of O'.cs Siipphj. 

Sir A. Geddes, replying to Mr. (Gilhej t, who had 
drawn his attention to the poor quality of gas sup- 
plied by certain gas nndertaking.s in the London 
area, announced that he would shortly introduce a 
Bill giving effect to the recommendations in the 
recent Report of the Fuel Re.search Board, whereby 
gixs will he charged for on the basis of its calorific- 
power. — (Nov. 3.) 

Derbyshire Oil. 

Ill reply to Sir A. Fell, Mr. Kellavvay stated that 
progress in boring had been recently somewhat 
retarded by nnavoidahlo accidents and difficulties 
in getting material. Oil was still flowing from the 
Hardstoft boring at the rate of about 260 galls, a 
day, and there was about .36, .500 galls, in stock.— 
(Nov. 11.) 


REPORTS. 


• Mi.xes AM) (JiTAiuiiEs : (General Rkport, with 
Statistics, 1918. By the Chief Inspector of 
Mines. Ft. /., Divisional Staii.dic.s and 
BeporD. {Omd. .3.39. 9d.] {London: U. M. 
Stationery Office.) 

During 1918 there were 7337 mines and quarries 
at work, and the number of workers was 1,072/303, 
showing not decreases of 410 and 12, .568 res[)ectively 
over tlie previous year. There were 1,487 deaths 
from accidents, an increase of 48. The total output 
of minerals is slioa n in the following table; — 

Summary of Output of Minerals from Mines, 
Quarries and Brine Well.^. 




Total output, 
11)18. 

'Total, 

1017. 

Alum 8hal«‘ 


Tons. 

Tons. 

5,55.5 

Antiiiioiiv oif 


1 1 

— 

Ar(«MU«‘ 


2.:ui) 

2,020 

ArBonual pvriu s . . 


477 

434 

Uarhim (comi)oun<l>) 



T'5,557 

Uauxltc 


O.-^Sl) 

14,724 

Uog oru 


' no;'. 

1,730 

(’hulk 


2.:'.C)1,248 

2.204, :150 

Chert, Hint, Ac. . . 


1 r>4,r)i8 

00,200 

Chromite of iron . 


MO 


(JIavs* and .shale . . 


n.()().‘j,787 

5,842,075 

Coal 


. 227,748.G[.4 

248,4 1)1), 240 

Copper orn and c.)| p' r 

pi-. ipKat 


l.lf.Di 

Fluor spar , . 


r.:C408 

04,874 

(irnvcl and sand . . 


2.022. r.to 

1.021), 104 

Uyp.sum 


I78,;:i4 

17.3,015 

Ij^Uf'oiis rocks 


;!.i)oi,ri24 

4, 231), 4 05 

Iron ore 


) 1,01 .'{,0:12 

14,845,7.34 

Iron pyrUcs 


22,i0.'> 

8,515 

Lea<l ore . . 


14,784 

15,;i22 

1, Ignite 


150 

000 

Limestone (othci 

.'liallO ! 

io,ir.o.(U);i 

10,454,717 

M;ingancsf on* 


17,450 

9,942 

Natural j^ns 


: (c. ft. 85,000) 

(e. ft. 85,000) 

Oclire, umiH'r, A<. 


1),480 

11,210 

Oil Hhalf! 


3,080,807 

3,117,058 

Phosphate of lime 


;{,372 

Hock Halt . . 


113,884 

122,079 

Salt from brine 


1,802,130 

1 ,. son. 700 

Sandstone . , 


1,553,1.51 

).013,:179 

Slate 


110,107 

121, .524 

.SoapsUme . . 


9;io 

1 ,233 

Sulphate of .sttoiitia 


1.014 

2,577 

Tin ore (dressnl i . . 


0,378 

0,570 

TunKHteti ores 


302 

241 

Cranium ore 


— 

13 

Zinc ore 


!),0'_>.5 

7,484 

Total . . 


273,1)88, 4 401 j 

205,401,1301 


* Inrlu.lln« rhln.-i day, diina stone, ftmd mka day. 


The lengthy reports of the Divisional Inspectors 
deal largely with details of administration. In 
many instances output was reduced owing to short- 
ege of transport and loss of foreign markets; 
furthermore, there was a dtXTcase in the output 
per man. 

In regard to coal mines, much attention was paid 
to the supply of home-grown timber for pit props; 
steel props are now employed at many collieries, 
particularly at Newhattle, Scotland, where the 
roofs of all roads are siip[)ortcd by arched steel 
girders, together with brickwork in the main roads. 
lner(‘ased efforts were made to combat the danger 
djie to coal dust explosions hy the distribution of 
stone dust and by the provision of dust-tight trams. 
During the war there was delay in obtaining 
material for these and other safeguards, e.g., 
armoured electric cables, required by the Coal 
Mines Act, 1911. Ventilation is being improvtHl by 
splitting the main air currents and conducting the 
air to the coni face. It would appear that since the 
nitro-glycerin content of gelignite was reduced to 
50 per cent, the products of the explosion often 
contain a larger proportion of carbon monoxide, 
together with some nitrous fumes. Further restric- 
tions upon the nse of naked lights are proposed. 
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The effect of the war upon the condition of the 
mines varied in different localities. While atten- 
tion was concentrated upon output, development 
work wa.s in many cases retarded, and extensions 
are now required. Althougli haulage roadways 
were kept in good order, it was necessary to cease 
work in whole districts of some collieries in order 
to concentrate the available men, and a heavy out- 
lay will be necessary to reopen such districts. 

In connexion with hamiatite mines, an investi- 
gation is proceeding to ascertain whether iron-ore 
(iust is liable to ^ause fibroid phthisis. 


Rkport on tiik Tiiaoe or Sorm Africa, 1918. liij , 

H.M. Trade (Jam t)iiss toner at Cape Totrn. 

Vp. 90. [Cnxd. 357. 6d.] (London: Jl.M. 

Stationerii Office.) 

The year under review has been an eventful one, 
but thanks to the British Navy and Merchant Scr- ; 
vice, South Africa has been spared the worst efTccts i 
of the warj and from the economic standpoint the ; 
country gained far more than she lost. The curtail- 1 
meiit of shipping has caused a considerable develop- ; 
ment of home industries and of trade with the ; 
South-West African ProU'ctorate, East Africa and j 
Zambesi. llie epidemic of influenza and the j 
drought at the end of the year affected trade scri- ] 
oiisly, and there has been much labour unrest; : 
prices have risen enormously. 

Prior to the war the trade with South Africa 
was noted ratlicr for cheapness than quality, but of 
recent years the increase in spending powers of the ' 
working classes (hotli white and native) has created : 
a demand for better class goods. The agricultural 
industries arc, generally speakint':, in a flourishing ! 
condition, the area under cultivation having in- 
creasocl enormously. There are, however, still large ! 
tracts of virgin hand, and it is hoped that a larger , 
white population will be attracted to farming in 
the future. The scarcity of fertilisers has been a 
scriou.s handicap, and although South African I 
farmers have learned to dispense with certain pro- ! 
ducts hitherto imported, and the manufacture of 
Khevf) dips has been undertaken locally, the Union 
will continue to rely on imports for its agricultural 
supplies. Schemes are afoot for installing largo 
gram elevators at Durban, East London and Cape 
Town, also for extondijig irrigation work similar 
to that at the IModder Piver. 

The output of minerals for 1918 was;— (Jold, 
£35,760,000; diamonds, £6,960,000; coal, 
£3,^30,000; copfier ore, £360,000; tin concentrates, 
£4.50,000; other minerals, £410,000; total value, 
£47,220,0()0. The gold industry is passing through 
a very difhcult period owing to the large increase 
in production costs, while the value of tlie metal 
remains at its fixed standard. 

The coal output sliows a decrease of 1,070,840 
short tons over 1917, hut the exports have increased I 
from 5^18,679 to 1,208,386 tons. Recont analysers | 
show that the average steam-raising value of the i 
bevst Transvaal (Wi thank) coal is 1278 lb. of steam ! 
per lb. of coal, and the best grade Natal coal 13'95 I 
lb. Local industries include a new smelting plant ; 
for tin which meets all the rcsjuirorneiits of the i 
Union. j 

The chief chemical manufactures include alcohol, | 
ammonia, argol, arsenic, bleach, disinfectants, i 
Epsom salts, glycerin, saccharin, soda, starch, and | 
lead nitrate. The production of chemicals increased { 
in value from £171,040 in 19U> 16 to £2.34,494 in { 
1916-17. Oxide of antimony has been absorbed 
locally for the manufacture of paints. The value 
of varnishes produced in the Union in 1916-17 was 
£46.420; it is estimated that the South African 
marlcet for these products approximates to 
£250,000 per annum. The present demand for 
cement exceeds the supply. The iron industry at 


Pretoria and Vereeniging is now established, and 
pig-iron of good quality is being produced. The 
following figures give the values of the annual pro- 
duction of the (liicf chemical industries: — Sugar, 
£3,065,000; explosives and matches, £1,884,000; 
breweries, £1,161,000; soap, £882,000; candles^ 
£626,000; tanning, £175,000; distilleries, £.382,000; 
oil and grease, £272,000; and fertilisers £170,000. 
It is possible that the phosphate deposits at Sai- 
da nha Bay may bo developed in the near future, 
but tlie rock is very high in iron and alumina. It 
is suggested that British maiiiifaeturers could do 
benefit both to themselves and the Union by start- 
ing bra IK b factories in South Africa. 

3'ho priiKu'pal imports are iron and steel* 
machinery, railway materials, and clothing. The 
total imports for i918 were valiunl at £47,397,000, 
compared with £.34,750,000 in 1917 and £38, .526,000* 
in 1913. The chief incrcuses were in cotton piece- 
goods, blankets, chemicals and sugar. About four- 
fifths of the imports of drugs and chemicals is 
derived from the United Kingdom. The German 
trade was formerly about Ah ree-fifths that of the- 
British. Importations frorn the United States have 
not increased appreciably during the war, but 
Canada, .lapan and Australia have entereu the 
market, and in certain lines will probably retain 
their position. Glassware has been in short supply 
during the war, particularly in respect of licensed 
victuallers’ glass. Occasional shipments from Hol- 
land and importation of inferior articles from 
.Japan have taken the place of the cheaper wares 
formerly supplied hy the Central Powers; this de- 
mand will bo large for some time to come. If these- 
Powers are excluded from tlie South Africa jv 
market, the United Kingdom sliould have a 
monopoly for the trade in earthenware and china. 
Remarkable (hanges liavc taken place in the over- 
seas supply of linseed oil. In 1913 the United 
Kingdom supplied over 99 of the imports, and 
again in 1915 and 1916; in 1917 these were dis- 
tributed between U.K. 84%, India 12%, and U.S.A. 
.3-5%, ; ami in 1918, U.K. 1*8% , India 43’4%, and 
Argentina 42‘-r; . America and Canada have been 
supplying paints, (o)ours and varnishes in increas- 
ing quantities since 1916, but with the exception 
of American paints and loads this competition is 
regarded as temporary. 

Exduding gold, the total value of exported 
materials was £28,912,736 in 1918, compared with 
£25,791,92:3 in 1917, and £26,426,246 in 1913; of 
tho.sG 64 7% went to tlio Britisih Kmpiro in 1918, 
again.st 84'8% in 1913. The shipping position is in 
a very unsettled state, and largo stocks of African 
produce are held up for want of tonnage. The 
exports in 1918 and 1913 included: — 

KUM. J91;; 

Quaiitilj. Valiif. Quantity. Valur. 

a 

nia.st Ins Com- 

ixiumls lb. 3.9(50,080 l.'.(’..00:{ 1.057,450 3(5 567 

Olamomla rarat^ 2, 571. 646 7.063,043 r.,503.S61 12,016’525 

(’opi«'r Ore tons ’ ’ 

(lon«) 4, (5(55 258,920 7,040 156.748 

Do. re” ulus .V 
8inelte«i tons 

(loiiK) 1,.509 88,330 9,500 292,607 

Tin, IWoek cwt.s. 1,J»25 30,146 — — 

Do. ore (X)n- 

centratvs tons 2,156 245,067 2,779 .381 04'> 

Wool lb. 115,634,498 9,689,630 17(5.971,865 5,719!288 

Hides A' .-ikins lb. 43,679,(b39 2,082, (55(^ 62.580,931 2,010 484 

Wattle nark lb. 107,904,898 287,220 145,717,738 SOo'SiW- 

„ Kxtraetlb, M.339,459 124,887 — — ’ 

Sugar .. .. 5,34 2,24 8 70,1(56 3 4 7,24 4 3 03‘> 

Whale Oil galls. 561,577 02,:D0 2,177,537 122’692 

The large decreases in the exports of whale oil 
during the war wore due to a reduction in the 
number of firms operating, increased local consump- 
tion, utilisation in explosives factories, and to the 
existence of large stocks, the exportation of which 
was prohibited. 
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ItKPOllT OF THK COMMISSION APPOINTED TO EXAMINE 
THE CONDITIONS OK THE IltON AND StEKD AVoRKS 
IN liOIlIlAlNE, IN THK OC'CtJPIKJ) AREAS OF GER- 
MANY, IN Bkiajium, and in Fpance. Minisfn/ 
of Munitions, July, 1919. 48, with maps 

and plans. (London: Jl.M. Stotionery Office.) 
Orice ‘^s. net. 

The iron and stool works in Lorraine wore very 
short ol fuel durinj^ the later period of the war, but 
those in the Saar Valley eontinned to work at hij^h 
])ressure. Soine of the h rtuieh-owned works in 
JiOrraine were worked hy llu* (u'rinans, while from 
works just within the French border plants were 
stolen and transferred to ({('inian works in Lor- 
raine a!id to llriickhausen. Machinery hecanie 
seriously damaged throu<^h shortage ot lubricants, 
luit the effect of bombs was insipinificant. Alan- 
ij!,anese was availabb* only in simdl (juantities, and 
attempts to use caleium carbide as a partial sul)- 
stitute for deoxidising purjioses resulted in the pro- 
<luction of a higli [)rnportion of waste steel, and 
powdered anthracite was tried unsuccessfully; in 
fact, no satisfactory sul)slitute for manp;anese was 
<lisc(»vercd. 

iVt tlie time of the commissioiK'r’s visit none of 
the woiks was in full operation owinjj: to the failure 
of the German Government to deliver the full C|uan- 
tity of furnace (oke f>;uaranteed under the terms of 
the Armistice. Only 500, OOO tojis had ln'cn re- 
ceived in liorraine from Germany, about one-third 
of the quantity due. 'rheri' are OS })last furnaces 
in the Province of Lorraine, 00 of which were in 
good condition, but oidy 5 were in blast at the date 
of the armistice; sinct' then about 2S had been in 
blast at one time, but the out’)ut was low owing to 
the dw'indling supplies of coke: 13,000 tons of colo' 
i.s required daily to ket'p the 00 furnaces in blast, 
and efforts were h(ung mad(.' to scture Belgian 
( oke. 

At Aloyeuvre, the oidy coke-ov<'n [)lant seen in 
!\iorraine, (oke was produced from Saar coal mixed 
w’itli ‘2o per cent, of AVestphalian coal owing to th(‘ 
poor coking [u-operties of Saar coal alone; many 
ovc'us in the Saar Valley use a similar mixture. 
Tlie cok(‘ is too friable for transportation, but 
appearc'd to b(‘ iis suitable for furnaces as that pro- 
duced in Great Britain. 

Lorraine iron ore is of two (jualities, calcan'ous 
and silicious, a self-IIu-\ ing mixture of these being 
used. Avei-age aiiaivses give: Calcareous — 

Fe 25 -30 ('aO 18- 20'L SiG, 7- S ' ; Silido^is- 
Fe 26—35 7, (’aO 5 — 7 , SiO, 15 — 20 . 3 lie iron 

content of the ore mixture used runs from 27 33 . 
The average analyses of the basic pig-iron pro- 
duced gave Si O‘ff-0'8 ' , Ain 1'2 I'l , S O’OO 
0-07^', P 1-8-1 -9 7 

Basic Bessemer stcol ^^()|■ks aia* attar-bed to nearly 
all the Lorraine blast furnaces and derive tln‘ir 
heat and power from blast furnace gas. In other 
cases the surplus gas goji(>rate,s power whicli is siip- 
()licd to Afetz. Two cycle engines (»f the Kb'in 
typo were used for blow ing purpos(‘s ami four cyeie 
engines of the Thyssen, Frhardt and Sehmer, 
Niirnborg, and Societe Alsaeienne typ<‘s for power 
generation. Some of the later steel mills wen' 
W'holly electrifi<*d, jiart of the power being generated 
by steam turbines. 

Jlelatively small quantities of foundry iron or of 
special steels are made. Most of tlie fiorraine 
works transport ore from their own mines by 
aerial ropeway, the average cost into furnace being 
8 to 9 francs per ton of ore. Large ouantitio.s of 
steel were storc'd in well equipped stecK-yards con- 
neoUxl with the works, the steel-maker acting as 
his own warehouseman. 

The acquisitirm by France of further supplies of 
ore should enable her to produce 11,000,000 tons of 
pig iron per annum to dispose of in competition 


i with other countries. It is estimated that the 
I French production of ore will be 42,000,000 tons, 
! or twice the output in 1913, wherejas the German 
i production of ore will only be about 7,000,000 tons, 

* compared with 27,000,000 tons in 1913. 

I Before the war France imported 20,000^000 tons 
I of coal; she will now' be able to obtain increased 
1 supplies from the Valoncienm^s district. 3'he iron 
; and steel makers hope to import Fnglish coal or 
: coke ill exchange for basic pig iron, but transport 
' and transhipinent of coke present difhcultios. 

; Possibly Durham coking c-oal may be mixed with 
: Saar coal and converted to coke in Lorraine. (vSee 
also this .L, 1919, 380 a.) 

BEroiiT ON Food Gonditions in Germany, with 
Memoranda on Aurktlturai- Conditions in 
Germany and on AoKicuLTriiAi- Statistics. 

; Jiy F. II. Staumng, A. P. McDoiroAia,, 

I and C. W. Gi'TLLEHAud. Vp. 48. \(Und. 280. 

6d.l {London : II .M . Slat ionery Office.) 

The Report is based on observations iiiadc during 
two visits to Germany ; tho places visited were 
Cologne, Bonn, Cobionz, Trier, Berlin, and Upper 
! Silesia, and these were especially favourably 
situated as ri^gards food supplies. There is there- 
fore reason to believe that conditions in other 
[larts are still worse than those mentioned helow'. 
Ik'fore the war Germany produced 85 per ccuit. of 
the total food consumed liy her inhabitants; this 
large production w as only i)ossil)le hy high cuiltiva- 
tion and hy the plentiful use of manure and im- 
ported feeding stuffs, means for the purchase of 
these being furnislied by the profits of industiy. 
During tho wuir this imi)ortation was cait off, and 
the greater part of the borne produced nitro- 
genous artificial manure was applied to the manu- 
facture of explosives. The piocluctivity of the soil, 
constMpiently, diminislu'd hy 40 per cent., a 
dec*rease which, during the last few years, has bc'cii 
accentuaic'd by climatic c'onditions, and the quau 
tity of the live stock has been reduced l>y 55 pcT 
^ cent. 3’liere has been a serious shortage of food 
' in Germany, beginning in the summer of 1910 and 
lasting to the pr(‘sent time (1919), and the starva- 
tion of tlu‘ populaticiu lias caused a great loss of 
body weight and diminished rt'sistance to disease'. 
Tlie death rate has increased and the birth-rate 
declinecl, so that tho niiniher of deaths now c’on- 
siderahly excecMs tlie number of births. There is 
a wielesiiread increase of tuberculosis, the deaths 
from this disease liaving increased, according to 
tlic locality, from 25 to 0 times. Owing to lack 
ol milk, rickets and associated diseases are of 
common and increasing occurrence. So great is 
I he sc arc ity of femd in (ierrnany that during the 
coming year she \yill rc'quire, if slie is to be 
lestored to a condition in which she can put forth 
licr total working capacity, imported food to tlie 
extent ol eight billion calories, tliat is, about om*- 
ouartcu' of the amount importc'd hy the United 
Kingdom. Manufactures and businesses are 
paralysed hy the lack of raw' material, of capital, 
and of confidence, hut the highly effic ient organi- 
sation, human and material, which made Ger 
many so succ'essful as a producing concern, is still 
intact. Of raw materials, among the chief rc'- 
quiremeiits are cotton, wmol, flax, leather, iron 
ore and certain other ores; some manures and 
coneeiitratt^l feeding stuffs arc immediately neces- 
sary. Of foods, fat is particularly required ; for 
the next six months tlie country can live on the 
procec'ds of this harvest. There are large reserves 
of coal in Germany, which arc at present unex- 
ploited, hut until this occurs, the loss to Gemiaiiy 
of 40 per cent, of her former coal output must 
dimmish the number of workers who can be maiii- 
tained. Germany is at present over-populated, 
and it iH probable that during the next few yeara 



Vol. xxxvni.» No. 21.) 


REVIEW 


423 R 


many million workers (according to some estimates 
iia many as fifteen million) will have to emigrate 
owing to lack of work and food. It is considered 
that, in order to obtain payment of the reparation 
demanded by the Allies, the first essential is 
to provide working capital for re-starting the 
iuoclianism of production in Germany. Numerous 
sUtistical tables and charts are given as appen- 
dices to the Report. 


OFFICIAL TRADE INTELLIGENCE. 

{i'n.tn the Hounl of Trmif Journal for Oct. 2:i A 30.) 

T.VRFFF. customs. JCXCISK. 

.ia,sOv//a/. -CVi'titieates ol origin are nspiired in 
respect of goods iiiipork'd from Scandinavia, Den- 
mark, Holland, Finland, SwiUerland and the 
reconstructed States which formerly formed part 
of tlie Austiian l^hnpiro. 

Jiclyium . — Among the articles imported from 
(h'rmaiiy for which certificates of origin ami import 
liceiiees are no longer required are astM'stos wareq 
celluloid, cork, (lci)hosp}iorisation slag, cmerv* 
caihoruiidiim, gunis, hides, skins, laboratory glass- 
ware, scientific instruments, metal tubes* crnd<‘ 
minerals, fats, oils, pitch, plaster, n\sins, ruhlier, 
ami wood. 

/{rr.il. —A (()j)y of Lln’ ni'w Draft Tariff may Ix' 
seen at tin* D('pai tment of ()vers(*as Trade. 

/k/ff/u/iu.— Among the articles which may now 
I)l‘ imported are tanning extracts, petroleum, 
Diimual oils, and slioe h'athcr. Among the com- 
modities iKM'dcd, .and for which permits will he 
issued as soon as conditions allow, are chemicals, 
tlyes, |)ainls, varnisli. tats, oils, Waxes, drugs, 
iiiiHlicines, metals, i»apc-r, skins, leather, and 
scientific instruments. 

/' //i/uad.- 1 he restrictions on tlu* importation of 
I crtiliscrs liave been laonoved. 

Fra lire Thu customs dut.ies on sugar .and 
(au'tain ai’ticl' s contaiiiing sugar have Imvu in- 
<■ roast'd. 

trance, auif Ahjena. -'riie h’rem-li Senate has 
'(lo])ted a Rill, |)revioimly adoi)ted by the Cliamb<*r 
ii Dej)uties, autJioiising modifie.ations in t)i(‘ 
('usloms 'farill iii la^spcn t of chemical products, and 
admitting free of import duty the fJerinan dy^ 
sLufts, drugs and clnunicals that form ])art if tin* 
U'vy impostMl on (jler iminy by the React' Treaty. 

(Icnnanu. -Recent (iistoms decisions .affect sht''>i 
glass, cocoa beans, rubber, aslx'stos, and vegetable 
fil)res. 

./a(/o-^’/orc^ - .\mong the articles exernptt'd from 
import duty for out' year from October 5 art' 
lubricating oils, fuel oils, and auxiliary eheinic.ais 
and (lyes i-c(|niretl by tln' manufacturing indnstri''';. 

Miniiniim rates t)f ciistoms duly are a[)plic,ab’t‘. 
tor oii<‘ yeai- from the siniie dat(', to, inter titia^ 
printing and writing paj)t‘r, printing ink, p('mils, 
hotth's, jars, and lalxuatoiy aiqmratns. 

Miiumurn rates for six months from the same 
dale apply to cliemicals, iiied icint's, and all products 
used ft)r treating tlist'a.st'. 

N et hfi la ntls . — The prohibition of the export of 
act'tic acitl and inw jntt' has Ix'cn teini)orarily 
raised. 

Nrie '/iVahinJ.- Tt is |)i()i)ost*d to levy .a surtax t)n 
iit'arly all classes of goods of lale enemy origin. 

PaianJ. — 'Pho revist'd import and export regnia- ' 
titiiis are given in the lioant of Trade Journal for i 
Oeiobt'P .30. Among the nrlieles which may be 
imported without permit are foods, china clay, 
(balk, potash, silica, sand, borax, celluloid, rubber, j 
cork hark, many metals, scientific instruments, j 
certain ehemicnis, photogrn])hic articles, soap i 
(except toilet soap), and matche.s. j 


j Portugal . — The customs duty on heavy mineral 
I oil for fuel is fixed at 34f escudos per metric ton. 
j *S//u*n. “Recent c utoinH decisions affect sulphur 
! black, iron ingots, iron and steel “ tochos,'’ iron 
I and .steel bars and plates, and tinplate. 

Nirfu/ra.— 'Fxjiort prohibitions have been removed 
from, inter alia, oil-stx'ds, sidrits, li(jueurH, wines, 

: and glycerin. 

' Tunis . — Special export licences are requirt'd, as 

I from September 12, for organic manures, molasses, 
glucose, nitrates of lime and soda, eyananiide, 
i suli)hate of ammonia, superphosphates, dephos- 
: phorisation slag, and ehomical manures. 

Impert prohibitions are still in force for wines, 
spirits, li(|U(‘iirs, mineral illuminating oil, com- 
Ijonnd medicines, vegctal)le fibres (('xcept cotton), 

' aiut i)apt*r money. 

ORKXINdS FOR RRITISH TR.\DF. 

Tile following imjuiries liavc been received at the 
J)epartinent of Overseas Trade ( f)('velopincnt and 
InU'lligenc(*), 4, Queen Anne’s (iate Buildings, 
S.AV. 1, from firms, agents or individuals who desire 
to represent U.K. mannfaet^rers and exporters of 
the goods specified. British firms may obtain the 
names and addresses of the fiersoiis or firms referred 
to by applying to the Dej)artment ami quoting the 
specific rct(‘r(‘nc“ number. 


Locality of llriii 

! .Milt-rials. 

Heferenec 

or a'jiciit. 


.N niidjcr. 


(ilu'is. piirt' iy , , . , 

1108 


Chomical.s ,. . .. .. 1 

912 

Ilritinlj Imlia 

So.aj;, c.andlcH, laaot jiolishcH, otc, ; 

915 

I'-rMish Wc.a In.iic^ 

P.irallin candh'.s , . . . , . ; 

88» 


(Jjirhonid add . . . . . , 

884 


(’orniftated Kahaiiiscd iron 

880 

,, 

Poriliind < (*int nL . . . . . . ■ 

887 


Fcrf jliscr.s . . 

888 

(’ana la 

(dassiiic, srca.scproof iind jiardi- 

K'^ypt 

nicnt papers . . 

9:i7 

Piiper . . . , . 1 

917 

.New Zc.'daml 

: Heavy rhcTuicals. .sail, linjilatc, 
uliiss jars, d>cs, soai., cod oil, ; 
olive oil. L'rca«cprf»oj' and par( Ii- 



ni' iit ftaiu-ra 

040 


, White lead, linseed oil, plate and 

1 sht'i't irla.-*.s, lull) lea! lint oils and 


Sotifli 

creases 

941 

y ehendeals, Miperiihospliates 

944 

liclViiini 

Photographic apjiaratns .. .. 

951 


Iron OK', bricks, maihlncry, etc,,. 

05:1 


Solitary ware, earthenware, tin 



toil 

•4092 

T andR 

Hoinark 

(Uas.s, pottery, st.ap, inarcai ini', 



.salt, petroleum . . 

959 

(iciin.auy .. 

•Soap. so(ia, margarine 

892 


Cattle cake 

S9;t 

(Jrcci’c 

Cheiiiie.als. pa)M r . , 

059 

Italy 

(dass. china, i rocker \ , tolld .snap 

800 

\c(.|u'rl.nn<is 

Tannine ('\traef s . . 

901 

Xor\\a\ 

Oils, paints 

002 


-Maelilne oils (eatalocne.s oD 

005 

Spain 

Sanitary ware, isdtery , . 

901 


I.insi'od oil, einer\' paja r . . , 

0 ( 1 7 


Chemical fertiltseis 

900 


Cheinieals, pharmaceul ii ;d pro- 


ducts 

970 

Sm It ^ri la (III 

Toilet .soap, l»har>naeent ieal yood.s 

002 

Alitcria 

>oap, mineral ;ind vi-;.,'etal»le oils. . 

972 

rnlto'l State- 

Leather 

074 

Uraxil 

(’hemieals. cf'incnt 

900.< 

» ’hVic ; ; 

P<“iTnnicry . . 

977 

! Hrucs. perl'utnery 

978 

Pern 

i Paper. paint, v.arnish, jihiss. 



earthenware . . . . . . ' 

981 


* |{('l;!iun) Tr;i(l<‘ ami Section, House 

Khi:4sw.'»y, W.t'. 2. 

Re.moval to New Offices hy the Board of Trade. 

.1 lie headiiuarti'rs of the Bojird of Trade is being 
removed from \VhitehalI Gardens to Great George 
Street, Westmin.ster, S.W. 1. Among the depart- 
ments already transferred are those dealing wdtli 
( cimmercial Relations and Treaties, Industries and 
Manufacturers, and the Power, 'J’ransport and 
lOconomic Department. 
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TRADE NOTES. 


I'OllKIGN. 

Industrial fair* in Switzerland. — It has now been 
agreed that exhibitions of foodstuffs and of articles 
connected with agriculture shall in future be hehi 
at Lausanne, while samples of products connected 
with all other industries are to bo cxhibite<i in 
Basle. Exhibitors at Lausanne may, if they desire, 
exhibit in Basle in any groups of products other 
than those of foodstuffs and agriculture. For the 
present the Lausanne exhibition is to be held in 
the autumn. — (Sc/ureiz. ('hem. -Zed. ^ Seijt. 21, 
1919.) 

The Swiss Soap Industry. — This industry suffered 
many hardships during the war period. Haw 
materials were difficult to procure even at enhanced 
prices, and owing to formalities and regulations 
connected with importation, goods were held up for 
many months, causing losses in weight during stor- 
age. These factors combined to send up tho price 
of soap several hundred per cent. Although on 
the whole the supplies of raw materials were not 
much below those of pre-war days, there was a 
remarkable shortage of the finished article. The 
supply of alkali from tho Sodafabrik Zurzacli was 
continually increased, and the country acbiev(*d 
independence in this respect. 

Before the w'ar Switzerland imported 90 per cent, 
of its requirements of household .soaps from France. 
In 1916, '13 per cent, was derived from Spain, in 
1917, 4 per cent., during the first half of 1918, 
90 per cent, came from this source. Before the war 
20 per cent, of the toilet soaps was imported from 
France, and 60 per cent, from Germany; in the last 
year of the war 60 f)er cent, was imported from 
France. — (Schiceiz. Chein.-Zeit., Aug. 27, 1919.) 

Dutch Match Factories. — According to a report of 
the German Consul-General in Amsterdam, the 
Dutch match factories are to be amalgamated into 
a single joint-stock company, in which the State 
will be interested. The capital of the company will 
be one million florins (£83,333), and a considerable 
part of the profits will go to the State when these 
are in excess of the amount necessary for the p.ay- 
ment of a certain dividend on the capital. The 
price of matches is to l>e fixed by law', — (Schweiz. 
Chem.-Zeit., Sept. 10, 1919.) 

The Skoda Works. -The French firm Schnoider- 
Creusot ha.s purchased 10,000 shares in the Skoda- 
werke A.-G. in Pilsen, which was recently national- 
i.sed by a vote of the General A.s.somhIy. The direc- 
torate includes six Czoehs, Eugene Schneider and 
tw'o other Frenchmen. The company will in future 
hear the title “ Akt.-Ges. vormals Sk(xlawerke,” 
and the share capital is to he raised from 72 to 141 
million kronen (3 to 0 million pounds at normal 
exchange ). — (Stahl v. Kiseu^ Oct. 23, 1919.) 

Crude Phosphate Situation in Italy. ^-Tho war has 
stimulated food production in Italy and con- 
sequently increases! the demand for fertilisers. 
Phosphate is obtained chiefly from Tunis, but the 
Minister of Agriculture states that the Govern- 
ment, though not itself a purchaser, will encourage 
tho importation of American phosphate.s. There 
are, how'ever, fiiianci;il difficulties owing to re- 
stricted buying power of manufacturers, and long 
terms of payment are necessary. The maximum 
prices to be cliarged the farmer per unit of citric- 
soluble phosphoric anhydride vary from 1‘37 to 
1*40 lire (Is, Id. — Is. Ud. at normal exchange) 
according to position. The phosphates, in canvas 
sacks of 100 kilo., must meet requirements as to 
dryness, pulverisation and homogeneity. — iJJ.S. 
Com. Uep.j Sept. 9, 1919.) 

The Cacao Crop in the Dominlcaa RepnUlc. — The 
Dominican cacao crop has been unusually good tWs 


year, the yield being estimated at 35,000,000 lb., 
to which is to be added that of the second crop in 
October and November. The crop would have been 
even greater but for the substitution of tobacco in 
some areas. The price is 18 to 20 cents per lb. 
inland, and 20 to 21 cents at seaports. Most of the 
cacao is shipped to the United States, and a small 
proportion to Europe, — (V.S. Com. Itep., Sept. 5, 
1919.) 

Japanese Foreign Chemical Trade. — During the 
last throe years there has been a remarkable deve- 
lopment in the Japanese chemical industries. 
Although certain chemical and dye works have 
Huflered much owing to shortage of raw materials, 
the total production has increased enormously and 
the export values have risen pnri passu. In the 
earlier years of the w ar the exported value of hut 
v'ery few chemical products exceeded ten million 
yen (£1,000,000 approx.), hut now' tliere arc seven 
on the list. 


Export Values (in Yen) of Chief Chemical Croducts^ 
1016—1918. 


Pttpfr ni»d j»apfr 

Vegetable and fish <iil’ 

Matches 

SuKar, reflned 

I’oreolaln 

( I lass ware 

S|»irit and hov 


laifi. 

1 -I, .300, 8(11 
8,07l,0:i7 
21,103,10.5 
17,4:50,70!) 
12,10:5,00.3 
i:5,2o:5,;5(!| 
5 , 888,882 


1917. 

22,118,(11:5 

1(5,292,7(11 

24,58.5,0(17 

27,(512,509 

14,47:5.9.51 

20,928,4:51 

8.484.757 


1918. 

.37,4.36,977 

27.910,896 

27,742,(16.3 

25,273.459 

19,957,782 

19,593,046 

11.115,8:50 


The total values of export'd chemicals in tlui 
three years amounted to Von 134,647,836, 
190,258,338, and 241,537,267 rospeetivcly. Although 
the foreign market for sulphuric acid was lost, the 
exports of the following substances showed con- 
tinuous increases; — Camphor, sulphur, acetic acid, 
potassium iodide and elilorate, bleaching pow'dci- 
and calcium carbide. On the other hand, tho im- 
ports c)f raw materials for the chtmiical industries 
also increased ronsicb'rably. The following are the 
most striking ('xainples: — 


Import Values (In Y^en) of Jtaw Mtderials etc.y 
1916—1918. 



1916, 

1917. 

1918. 

Oil aik«'« 

. . .37,470,492 . 

55,435,279 . 

, 91,45)9.720 

8u;^ar, crudo 

.. 12,981,7:54 . 

11,099,701 . 

. .33,525,914 

Miu('ral oils . . 

.. 12,290,(502 . 

12.292,12(5 . 

. 22,817,127 

Copra 

. . Ji, 3(54, 9(55 . 

8,261.282 . 

. 16,033,856 

Vegetable oll.s 

6,090,.357 . 

8,008.718 . 

. 14,774,585 

Rubber A: giitta 

-IM'rrba 7.24(5,007 . 

9,130,225 . 

. 12.948,28(5 

II idea, raw 

8,9:50,210 . 

.5,841,410 . 

. 11,980,455 

Soda ash 

. . 3,098,410 . 

6,964,120 . 

. 11,406,021 

.SaItp<*tro 

(5,184,802 . 

9,724,626 . 

. 11,294,011 

Dyestiilf!} 

. . 3,137..584 . 

4,535,986 . 

. 11,2:58,021 


The percentage proportion of the chemical 
exports and imports to the total foreign trade of 
Japan w as as follow s 

191(5. 1017. 1918. 

Exports .. 121 12(( 12-5 

liniM>rtrt .. 22 5 19(5 19 9 


Thus the ratio of exports is tending to increase 
and that of injports to diminish. (67. this .1,, 
1919, .339 R.) 


COMPANY NEWS. 


NEW COMPANIES NEW CAPITAL ISSUES. 

Evans, Sons, Lescher and Wehh, Tdd,, wholesale 
drug manufacturers, has recently offerea for public 
subscription 160,000 ordinary shares of £1 at SOs. 
per share. The issue was over-subscribed three and 
a-balf times. 
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The Natto^ Mtntng Corporation, ltd., with an 
authorise share capital of £.2,000,000 in £1 shares, 
two-thirds of which hus been subscribed ^r by tho 
directors and their associates, is ofForiiic 500 000 
shares at par to the public. The Corporation will, 
It 18 hoped,. olFoct financial co-operation amoiio; tho 
leading mining hou.ses of this country. 

Lever Bros,, Ltd., is issuing 1 million 7 per cent, 
cumulative C preference shares of .il each at 
par m order to provide for the cn.sh consideration 
in respect ot tho purchase of over 90 per cent of 
the share capital of Price’s Patent Candle Co.. Ltd., 
and the whole of the ordinary shares in Joseph 
trosfield and Hons, Ltd., and William Cossage and 
feons, litd., and for developing the company’s busi- 
ness generally. 

Baldwins Ltd. f iron and steel manufaciurers etc 
IS issuing for sale at par 1.000,000 5 per cent, ciiniu! 
latiye B preference shares, free of income tax 
up to 6s. in the €. The company has an authorised 
share capital of ;1;7,000,000. 

Agricultural Industries, Lid., has lieen formed 
with an authorised share capital of £2,000 (K)0. 
diyided into 1,700,000 64 per cent, cumulative pre- 
1 income tax free, of which 

i,^Xl,OUO are now oftered at par, and .‘1,000,000 2s. 
ordinary shares which are offered at 5s. per share. 

Ihe int<*restR of the chief (ierniaii companies 
workiiiR tho diamond fields in tho South-West 
Africa Protectorate art' to sold to a new coinpanv 
Ui be r(‘gistered at Cape Town as The Cun,solidated 
Diamond Mines of South AVest Africa, Ltd with 
a share capital of £3,7.50,(K)(). Tlie purchase price 
IS .said to 1)(‘ £.3, .500,000. * 


REVIEWS. 

TfIP. HiMPLK C^UUIOHYDUAThS ANlJ ( t IT( OSl OES. litj 
K. Fkankt.am) Armstiiono. (Monooraimik on 
Biochemtstrv, edited by P. H. A. Piimmeh 
fmd ¥. G. IloRKiNH.) Third edition. Pp. 
x+2,39, (Loin/itn : Loninnans, (ireen amt ('o 
1919.) Price 12.^. iiet. 

The cheinistry of the sugars is a branch of our 
science which has had a voluminous literature from 
(|uite early times, in which, however, with hut few 
exceptions, there was no order or S3’stem until the 
pubhealion of the inemorahle researches of Emil 
Fischer, the chief of which appeared between 188-1 
and 1908. Fischer’s work had its starling point in 
the observations of Kiliniii on the respective eoie 
stitutions of dextrose and hevulose, and led to the 
development of our knowledge of the .sugars from a 
state of comparative (‘haos to one of the most 
highly systemaiisod .sections of so called organic 
ehemistiy. Following in this great ( hemist’s wnk<‘, 
moreover, numerous other chemists, including his 
own students, have contributed their f|Uota to the 
erection of the now proud edifice. 

Researches which have led to the development of 
modern sugar chemistry must he ranked among 
tho most brilliant achievements of the chemist, the 
value of which to mankind can scarcely he 
iippraised— ^eftainly not exaggerated. In support 
jf this thesis we may instance tho ph.vsiologica! im- 
lortance of the carbohydrates ns food materials, 
ind the fundamental signifiennee of their formation 
n nature to the whole of aerobic life. Tn regard to 
liose industries concerned with tho manufacture of . 
ugars, the utility of recent chemical researches on 
he subject may not at first sight lie quite apparent, 
^ugnr extraction and manufacture from sugar cane i 
an ai t centuries old, whilst the beet sugar in- 
lustry dat^ back more than a hundred years. 


Throughoii^t their history the sugar industries have 
been aided by physics, engineering, botany and 
chemistry, "hat branch of tho chemistry of tlie 
sugars ivith whicli the present inonogrnpn is con- 
cerned has, however, only comparatively reix^ntlv 
c ome wifhin the purview of the te chnologist. Some 
ol the sugars first hrouglit to our knowledge hv 
synthetic methods in the labor. dory will probably 
he lound in nature, whilst one at least has been 
detected in molasses; glutose. for example, is said 
to be present in cane molasses to the extent of 
l“.5Vo. Moreover, the susceptibility of the sugars 
to uiuh rgo changes by chemical and physiological 
.igeiicies IS alone a sufficient argument that the 
modern manufacturer must ac(iuire as complete a 
knowMp as possible of the chemistry of the sub- 

rcrognise<l is shown 
h,v the tact that in moat works on sugar manu- 
facture and on sugar analysis published recently 
duo attention is paid to contemporary chemical 
researihes. 

Dr. Armstrong’s monograpli^i.s concerned essen- 
tially with tho history of modern work on the 
subject The first edition appeared in 1910 and 
eoveml 112 pages, whilst the second was jiublished 
in 1.112 and covered 170 pages. That a third 
edition, extended by 69 pagt^s. has been demanded 
IS 111 it^lf an ample tribute to the value* of the 
work. Ihe present work consists of an introdne- 
fion, nine chapters, a bibliography, and an index 
GIU(‘ose or dextrose and the hexosos in general 
are dealt with in the fir^^t two cluijiters. Since of 
the sixteen possible aldohexoses fourteen have 
been obtained by synthesis, whilst only three have 
>ecn found in nature, there is here much scope for 
lurther research. The >(>xide formula (with a 
Kiitophane ring) for glucose*, assigiKni to it by 
lollens in 188.1, has been found to coincide with 
the behaviour of the sugar in its «- and /J-modi- 
fie.ations ns well as with the di'vived glucosides. It 
will be remembered that Fisi lier in the prepara- 
tion of the a- and /? methyl glucosides obtained ns 
51 bv-pioduct a syrup from which he separated a 
third methyl glucoside. Aciordiiig to the more 
recent work of Irvine Fyfe and Hogg, this sub- 
stance consists of two isomeric glucosides, which 
appear to be oxides Avith a tripbane ring. Special 
attention IS called by tlie author to the significance 
ol this observation, which has led to the conclu- 
sion that a third form ol glucose exists much more 
active than tho v oxide forms. Miitarotatioii, 
Avliich was first exjilained hv Lowrv in 1899 is fullv 
discussed, as well as the work of the author hiiil- 

riiLforSlT^^ Hudson on the subject. 

C hapter III. is concerned with mannose, galactose 
liuctos<‘, sorbose, the pentos€*s, and the carbo- 
hydrate alcohols. A description is also given of 
the inositols or cycloses. ” 

( haptcr ly. deals ivith tlie disaccharides. Since 
the gliicosidic constitution was suggested for these 
wuipounds by bischer, we have certainly a more 
pieci.se notion of their configurations. Ingenious 
as the arguments are, however, which have KhI to 
these lorimihip, it is questionable whether they will 
help us much in effecting their syntheses. Ifc Avas 
we believe, one of the great ambitions of Emil 
Msc^ier to .^ntbesi.^A sucrose, yet this was never 
realised The trisacebarides ami tlie totra- 
saccdiaride, stachyoso, are also doscribinl in the 
chapter. 

4 1 ® *0 biocbemicnl phase of 

the subj^t in Chapter V. Evidence has long been 
furnished that there is sometimes at any rate a 
enzyme and siibstrat, 
biscbcT, without going 80 far as this assumption, 
Ifc r the relation of an eni^me to its substrat to 
that of a key to a lock, whilst H. K. and E. F 
Armstrong have earned the simile further, sug- 
ge.sting that the combination of ensyme and mih- 
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strflt (and for this tlicro is now cxperiinental ' 
ovidanro) may bo compared to the way in which the 
successive fingers of a glove fit on to u hand. 

In C’hauter VT. hydrolysis and synthesis are dis- 
cuseed. It will })e remembered that v. Bacyer siig- 
gesto<l in 1870 that formaldehyde is the first pro- 
duct of assimilation of carbon dioxide and^ water 
by green leaves in sunlight, and evidence in sup- 
port of this has been obtained by Bokorny and by 
t^sluM- and Priestley, and confirmed by Schryvor. 
All tins is noted, as well as the observation of 
Brown and Morris in 180:1, that sucrose is the first 
sugar to be synthesised by the assimilatory process. 
'Phis we believe has been confirmed by several suh- 
se^juent observers. Dr, Armstrong rightly refers 
to the discovery as “ unexpected,” and in all pro- 
habiiitv there is at least one intermediate compound 
formed between formaldehyde (assuming this to be 
the first product) and suc rose— possibly a hexosc. 
But it must be remembered that non reducing 
carbohydrates — sucrose, starch, and the like— as 
well as many heterogeneous glucosides- c/. p. 188 
of the monograph — function in plants as true rt^ 
servt‘H or resting compounds. The occurrence of 
reducing sugars in ripening fruits cannot be cited 
against this view, as here a dynamic* and not a 
static set of conditions reigns. 

A most interesting and full account is given of ■ 
the natural glucosides jn Chaj)tcr VTf., whilst the 
svnthetic glucosides are dealt with in Chapter Vllf. 
The last Chapter, TX,, is one of tlie most suggestive , 
in the monograph. C’overing but 14 pages, it puts 
forward what would seem to be most plausible ex- 
planations of the signifiinnce of glucosides in 
metabolism, their products of hydrolysi.s other 
than the sugars by specific enzymes stimulating 
katabolic changes such as normally take place at 
night. Respiration in plants and the ripening of 
fleshy fruits is discussed in the same light. The 
text is based on the researches of numerous ob- 
servers, among which those of H. K. and E. F. 
Armstrong (1910-1912) figure largely. 

The bibliography is an important feature of the ; 
monograph. 

We may say of I)r. Armstrong’s monograph that 
it is a useful lompilation and fulfils its objects. It 
cannot fail to prove of great value to future 
workers on the subject. ; 

Arthur B. Lino. 

Calculations used in C\nk-.Si oaw Factorieh. — .1 
pracficnl system of cheoiiful control for the 
sugar houses of JA » uisian < i , the tropics, and '■ 
other cane-producing count) ies. 7Cv Irving II. 
Morse. Sec()))(l edition, rc-ivrittcn. Pp. 180. 
(New York : John Wiley Jnc. fjondon: • 

Chapman A* Hall, Ltd., 1917). Price 9.<. dd. 

The original edition of Irvine H. ^Torse’s very 
useful little book on calculations used in cane sugar 
factories appeared in 1004. The second edition, 
which has just been issued, has more than doublcil 
in bulk. 

Although the author has had experience in Cuba, i 
his calculations are mainly concerned with condi- 
tions and problems a.s they exist ’in Louisiana, 
where the cane never ripens and where early frosts 
must be reckoned with. Nevertheless it contains 
so much of general value that a second and up-to- 
date edition will be welcomed in all cane-producing 
countries. In this connexion it might be well to 
direct attention to the need for more consistency 
in the methods of expressing measii rements iki 
cane sugar calculations. Not only do Spanish- 
speaking manufacturers and growers buy and sell 
their cane by the arroba of 25 lb. Spanish weight, 
but the Spanish pound ^uals 460T gms., whereas | 
the American (and English) pounds are equivalent • 
to 4^*6 gms. Further, the American gallon of 
8'3Hl Ib. and tho Englisn gallon of 10 Hi. are both j 


employed. Finally, in Louisiana the yields are ex- 
pressed in pounds per ton of cane, and not as in all 
other countries as per cent, of cane. 

This book does not lay claim to being a text- 
book of sugar analysis, but it contains many, 
though necessarily brief, directions, together with 
a very complete .sot of tables, A very important 
feature of Mr. Morse's publication is hi.s system of 
drawing up laboratory reports. 

Two problems of economic interest, namely, the 
Iwo-factory system and the payment of cano by the 
“ unit " sy.stem, are dealt with rather fully. Hr. 
(jJoerligs has shown very clearly that whenever tho 
cane is allowed to mature thoroughly, as is tho case 
in the tropics, the sugar will b<‘ evenly distributed 
throughout the whole length of the cane. In 
Louisiana, on tho other hand, where the period 
of grow th of the cano is a short one, extending from 
March to October or Novemhor, the greater part 
of the sugar is found in the lower joints. When 
immature cano is ground a serious loss occurs from 
the extraction of sugar from the upper half, but 
a hand.some profit from the extraction of sugar 
from the lower half. The only sound solution of the 
problem is undoubtedly to manufactun' the upper 
half into syrup and tho lower into sugar. The 
metluKl of paving for eane by the “ unit” system, 
to which .Mr. Mor.se devotes a whole ehapter, d(*- 
pends on tht' principle of j>aying according to the 
intrinsic value of tlie cane. This unit may lu' 
defined a.s a figure which when multiplied by the 
price of granulated sugar .'ind the i)eroentage of 
sucrose in tlie juice will give the total income to 
he expected from a ton of canc. This method is 
fair to both grower and manufacturer, as the price 
of (ane increases or d(*crea.sos in direct proportion 
to the value of the commercial prodm ts obtained. 
A brief reference is made to the effect of the war 
on tho cane indu.siry and the problem of tho pro- 
du( tion of cheap sugar. H«' maintains that it will 
he met by the introduction of tho two-factory .sys- 
tiii already rofeired to, and tho disfovory of an 
economic process for making standard granulated 
sugar direct from the cjine. 

Though dealing to a large cxt(*nt with iirohh'ins 
more definitely conne( te<l with Louisiana, the 
accurate and well-arranged information which the 
hook contains w ill alw iivs he useful ; and the many 
f)rol»le!ns discussed will be read with groat interest 
by all associated w ith tlie sugar imlustry. 

F. V. P.vRnisiiiRE. 

^fesMs. Longmans, Clreon A Co. nnnounee that 
Dr. J. AV. IMellor has boon engaged for the last 
twelve years on the i>repnration of a compendious 
survey of inorganic and general chemistry. Tho 
com|)let(‘ work w'ill probably consist of six volumes, 
tlie first of which is now in the press for puhlica- 
tioii early next year. 


PUBLICATIONS RECEIVED. 


Iron Bacteria. By D. Ellis. (With 4o illnsi)‘a- 
fions and 5 plates.) Pp. 179. (London: 
Methuen and Co., Lid., T919.) Price IO. 1 . 6d. 
The Profession of (’iiemtstry. By 11. B. Pilcher. 
Cp. 199. (fjondon: LiOistahle and f'o., Ltd., 
1919.) Price G.s. Cd. 

A BniLioGRArHY ON the Boasting, Leaching, 
Smelting and Electrometallurgy of Zinc. 
Compiled by H. L. Wheeler. Bulletin No. 8, 
Vol. IV., of the School of Mines and Metal- 
lurgy, University of Missouri, revised to June, 
1919. Pp. 3^. (Bolla, Missouri, 1918.J 

Corrioendtm , — In tho last issuo, p. 396 R, line 44, 
in lieu of “ Meyers,” rea4 ” Miors.” 
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NOTES ON THE RHINELAND 
CHEMICAL WORKS. 

J. ALLAN. 

P.4KT. U. —Labour Conditions and Recent Plant 
Extensions. 

It lias frequently been said that cheap and docile ; 
labour has been a great factor in the success of ' 
German industry generally, and that it has con- j 
tributed not a little to the advancement of their : 
chemical manufacture. A statement of past and 
present conditions therefore may not bo without 
interest, but it should bo oinphasisod that any 
existing conditions are probably transitory, and that 
it is impossible to forecast the state of labour in 
the future either in Germany or olsewhero. In pre- 
war times long working hours were general through- 
out Germany, though there was a growing tendency 
to curtail them, and the “ good firms,” so named, 
wliich did not necessarily mean the large firms, were 
adopting “ English ” time as it w’as called, which 
meant working to 12, 1, or 2 o’clock on Saturday 
instead of the 5 or 6 o’clock which was formerly the 
rule. AVages in the (hcmical industry wero pecu- 
liarly variable, there being apparently no fixed 
rates in different factories, and in certain districts 
of a rural character, where it might ho thought 
low rates would rule, tljoy were higher than in more 
populous areas, though many exceptions to this 
might bo found even in contiguous works in the 
same neighbourhood. The case of one of the large 
works may he cited as a general oxamplo of the 
change which has taken place both as to the cost , 
and character of the labour supplj'. Under pre- 
war conditions a 66-hour week was common, and 
tlio rat<^ of pay for general labour was 0.65 marks 
per hour or a weekly wage of 45 marks. Since then 
the 8-hour day has been forced upon employers, and 
for similar labour the hourly rate has risen to 
1‘7 marks, which means a weekly wage of 8T6 
marks, a 90 per cent, increase in the total wages ■ 
earned with a reduction in working hours of almo.st 
28 per cent. If it bo assumed that the output of 
work per man per hour has not changed, and cheini- 
cai processes as a rule cannot he accelerated, it 
follows that the labour cost for the sarno output of 
work as formerly has risen to 112 marks, an incrcafie 
of no loss than 160 per cent. It is quite commonly 
asserted, however, and it is plainly evident, even : 
to a casual ob.server who was familiar with pre- ‘ 
war conditions, that the character of the labour j 
has considerably altered both as to subservionco to 
discipline, and the quality of the work done. Lack ; 
of attention to instructions and careles.snes8 are 
common, and the general as.sGrtion is that the pos- 
sible output is now only about one-half of what it . 
was. It is probable that this statement includes ! 
the reduction following upon the lessened number : 
of hours Avorked, as well as that arising from lowered 
efficiency, as figures derived from industry, such i 
as certain branches of engineering, where output 
can bo carefully determined by the number of | 
articles produced, show a minimum reduction in ' 
output per hour of about 25 per cent. How much 
of this arises from the fact that for reasons of i 
policy the works generally are employing, or more 
correctly are paying, their pre-war labour force, . 
whilst their actual output is in some cases as low ; 
as^ 10 per cent, of the possible, cannot be deter- , 
mined; it may be assumed that, with fuller employ- : 
ment, present conditions will be modified, but one j 
cannot help feeling that the old conditions Avill not j 
return, and that the difficulties surrounding { 
present-day labour problems are not to be confined 
tQ BritwiI lione. 


In speaking of output, however, some notice must 
be taken of the present condition of the Gorman 
factories, and especially of the changes which have 
taken place in them during the long period of 
war. All of the factories having facilities for the 
manufacture of materials for explosives or gas war- 
fare have greatly increased their plants during this 
time. It is quite evident also that these additions 
have been made in no haphazard fashion, but that 
full consideration has been given to the possibility 
of using these essentially war additions to the build- 
ings and plant for industrial purposes when the 
war demand had ceased. 

Jn general, and in the case of the large plants 
certainly so, it has been left to the factory control 
to provide for the increased output by such means 
a.s they chose to adopt, the Government affording 
every facility in the matter of materials and labour 
and, it is stated, also providing the money required 
for the erection of the plant. The system of financ- 
ing these extensions has apparently been that of 
repaying from time to time ^he expenditure in- 
curred, and cases are not wafiting in which large 
new plants have been erected on Government behalf 
at a late period in the war in which these repay- 
ments have not taken place, and firms are now in 
possession of very expensively erected buildings and 
equipment which they would not have built in 
normal circumstances. 

There is a generally expressed fear that the 
abnormal cost arising from the circumstaneos in 
which these extensions were carried out will not be 
met by the new government, and that the factories 
will hai'e to bear the major portion, if not the 
whole, of the charges thus incurred. This of 
course only applies to work carried out during a 
late period of tho war, and many enlargements of 
plant have taken place which tho erectors have 
obtained on such terms that capital charges upon 
their peace output will not be excessive. Probably 
no better oxamplo of the permanent character of 
these hurried extensions is to be found than the 
Dormagen plant for tho production of picric acid 
and TNT belonging to tho Bayer company, which 
is situated on the left bank of tho Rhine and a 
little way removed from Leverkusen, which is on 
the opposite side of tho river. The buildings which 
were begun late in 1916 are all solidly constructed 
of brick and forro-concreto, the sulphonating and 
nitrating houses following in detail the general 
plan which has Iroen adopted as the standard for 
such work in tho Bayer plants. Two units for the 
manufacture of picric acid were completed, each 
liaving a capacity of about 900 tons per month, 
and the first of these units was in operation within 
six raontlH of the commencement of erection. 

The nature of the buildings and the substantial 
and finished character of tho plant leave no doubt 
Avhatsocver that they are intended to be a per- 
manent addition to tho Bayer factories, and with 
very little alteration they can be converted into a 
large installation for the manufacture of inter- 
mediates and dyCvS. The plants of the dye- 
producing firms are in excellent condition, and in 
many cases have been considerably added to in 
producing power during tho period of the war. If 
competition with German dyes and pharmaceutical 
chemicals was difficult in pre-war periods, it cer- 
tainly Avill be no less so in the era which is opening 
before us, if efficient plants and large scale pro- 
duction are the important factors in production 
coats which we all know them to be. 

The term “ a chemists’ war ” has been applied 
over and over again to the great struggle which, 
we have just passed through, and in no sense is the 
application of tho term more true than when it is 
applied to the fact that without the plants erected 
in her chemical works for the fixation of atmos- 
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nitrogon the resistaace of Gerniany would 
have broken down at a comparatively early date. 
Aa an instrument of peace or a weapon of war, such 
planta are almost invaluable, and the peculiar inde- 
pendence of Germany from the supply of Chilean 
nitrate is one of her greatest national assets. It is 
said that the German Government, at the instiga- 
tion of her military experts, adopted the position 
of foster mother to the various processes whi(;h were 
being developed in the country in pre-war times. 

Their maternal instinct was roused only by the 
effect which the supplies from these plants would 
have upon their military needs, and it would appear 
to be something more than coincidence that the 
first stops towards initiating a great Knropean con- 
flict were not taken until tlie Haber process, with 
its immense possibilities, had been fully ostablislied 
on a large scale by ihc Badischo Co., and that 
[danls were also in existence for the production of 
ammonia from cyanamide. Important as nitrates 
are as a provision for war, their viilue as affecting 
the foodstuffs of a n.ation needs no argument, and 
it may yet he the case that the now generally 
decried militarism of Germany has given to the 
country a boon wdiose worth is inestimable 

The plants at Oppan and .Merseburg, in which 
the direct syiithesis of ammonia from Imlrogen and 
atmospheric nitrogen is effected, are enormous in 
their dimensions, and a monument to the skill of 
the chemists and engineers who have erected them. 
Similar words may he applied to the plants at 
Hdchst and Leverkusen, in ^vhich ammonia is oxi- 
dised to nitric acid, and the imposing sight of the 
interior of the building at Hdchst, which iiouses 
256 platinum catalyst vessels with their various 
connexions, is one which a chemist cannot easily 
forget. The capacity of iln’s pai ticiilar plant is 
HOOO tons of HNO, of 100 strength per month, 
so that approximately 1 ton of HNO, is produced 
by each catalyst vessel per day. The wlmle instal- 
lation, with its plant for vaporising ammonia, fans, 
catalyst vessels, absorbing towers and nitric and 
sulphuric acid concentrating plants is an outstand- 
ing example of the mass production policy which 
has been so largely adopted by the German chemical 
firms as a means towards reducing production costs. 

A striking feature of this and very many plants 
for other purposes is tliiit though in the aggregate 
the output is very gicat, the plants themselves con- 
sist of many units, each of wliich is a complete 
plant in itself, and enlarg(?ment of output is arrived 
at by erecting a fresh series of units rather than 
by increasing the size of the constituent parts of 
the unit. 

The benefits which aiisc from this system are 
many, since it is possibles to erect a plant of large 
capacity from a minimum of drawings and pat- 
terns, and the ordering and construction of parts 
become simple. .\lso it allows of the use of appli- 
ances of standard dimensions which are generally 
kept in stock by iron founders, eartlienware manu- 
facturers and the like, so tliat time is saved in 
erection as well as in cost, since the parts which 
call for special constroction are reduced to a mini- 
mum in number. It might bo mentioned that the 
plant just spoken of, which was completed and put 
into operation in February, 1918, cost £2,000,000, 
and was erected in six month.s. 

Another matter which is forced upon one’s notice 
ill these large works is the fact tliat though the 
variatv of their products is great, there is no reck- 
'*'hich manufacture of an article 

"'i'th what • connected in some way or another 
As nt} lUcessential part of their business. 

oper;if- of to? consider a few of 

-If Wou/d „ of ^o. at Leverkusen. 

»wpernh« firZ ^ manufacture 

the of clearly disaociated 

pni 


P/| 


theless, a superphosphate plant, having a capacity 
of 60,000 tons per annum, was built and brought 
into operation shortly before war opened. The 
reason for this departure was the fact that a lar^c 
quantity of weak and contaminated sulphuric acid 
is produced in many of the plant operations w'hioh 
could l>e made re-usable for such purposes only 
after being purilieti and re-concentratod, processes 
wdiich are costly in time and labour and wasteful 
of material, since much organic matter has to be 
oxidised at the expense of the sulphuric acid it is 
desired to recover. To use new' acid for the prime 
factory processes and wuisto acid for the purpose ot 
reiidcriiig phosphate rock soluble is therefore a 
[)erfeclly connected development of their business. 

Another example : it w ould appear that the manu- 
facture of 800 tons per month of tlio mixture of 
ziiu; sulphide and barium sulphate known in tlie 
paint trade as “ lithopoiic ” was outside the field 
of the manufacture of organic cliemicals, but the 
extensive use of zinc dust for reduction purposes 
provides the key to this seeming departure from 
connected extension of the manufactures, since the 
solution of zinc sulphate obtained from these reduc- 
tions is the starting material for the preparation 
of litbopone. An endeavour to recover tlie sulnhnr 
in precipitated calcium sulphate which accumulates 
in large aiiiouiii in such a factory is a clear exten- 
sion of tiu'ir business, and besides is fraught with 
iniincnse possibilities, since success in doing so 
would place an enormous amount of material at 
liand for the manufacture of sulphuric acid in tlu^ 
shape of the largo natural dejUKsits of gypsum. This 
process is actually being worked on a large scab*, 
nut complete success is not yet attained, although 
several tbou.sands of tons of calcium sulphate have, 
actually been jiasscd through the plant. 

;\s already indicated, a valnal)Ic aid to tlie 
development of manufacturing processes in the 
Bhineland area is the great beds of brown coal 
which lie a little way removed from the river, 
between Cologne and C’rcfehl. 'I'lio ease of working 
tlu'se bt'ds permits of power being obtained at very 
low cost, and there are several largo powiT stations 
situated right on tlie beds which have distributed 
po\\or to consumers at about l/od. per unit in 
pre-war times, and to-day the cost is stated to be 
only 2/5tbs of a penny. 

The Stickstofldungor Fa()rik, which manufar- 
tui’es carbide and (*yananiide at Knapsack, in the 
brown coal area, formerly produced power at' 
slightly less than l/U)th of a penny per unit in its 
own power station, but recent increased labour and 
material charges have raised this cost to the still 
very low ligiire of less than .‘1/lOths of a penny per 
unit. It is not to bo wondered at tliat the dovelop- 
moiit of electrical furnace work and electrolytic 
processes has been great, and it is dilfi(mlt to scm' 
liow competition with those is to be mot unless the 
projected central ])ower scliemes proposed for this 
country can distribute power at equally low rates. 

I have already commented upon the great amal- 
gamation of interests wliich enabled both internal 
and external competition to be stifled so effec- 
tively. This rapprochement has had tlie effect of 
bringing firms of very diverse interests into ex- 
tremely close working touch with each other, and 
whilst similar cases may be found in this country, 
it may not bo without interest to quote some ex- 
amples of this in German works. As is well known, 
a proce.ss for the synthetic manufacture of acetone 
was worked out in this country w'hich involved 
three catalytic operations, viz., tlie production of 
acetaldehyde from alcohol, tlio oxidation of this 
aldehyde to acetic acid, and the subsequent con- 
version of the acetic acid i,n to acetone. In the similar 
process w’orked in Canada, the first stage was the 
preparation of acetaldehyde from acetylene. 

A pressing demand in Germany for acetic acid 
led to the establishment of a similar process at the 
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Fiirbwerk© Hochst, tho acetylene being prepared 
from calcium carbide supplied by the Stickatoff- 
diinger Fubrik at Knapsack. It was apparently 
early appreciated that it would be highly economical 
to carry out this process in close proximity to the 
Knapsack works, since the carbide could then be 
obtained on the spot, and further, the oxygen re- 
quired for the oxidation could be obtained from the 
Linde apparatus, wliich supplied atiuosj)heric 
nitrogen to tlie cyanamidc plant in the vStickstolf- 
diinger factory, this oxygiui having been practically ' 
all returned to tiu* air. 'J’his realisation was so far 
acted upon that a /)lant belonging to and entirely 
operated by the. Farhvvorke Hbclist staff was erected 
within the Srickstofldiinger woi Us, and the separate 
projicrty of this plant was so far maintained that 
even the most highly-[)Iaced oflicials of the 8tick- 
stoffdiinger factory were not allowed access to it. 
Other cases of a somewhat differemt nature may be 
cited. The large ammonia oxidation plant at the 
Leverkusern works of the Layer Co. used an oxidis- | 
ing catalyst supf>lied by the Ladisclie Co., and j 
altliough the Farbwerke Hbclist operates a large | 
plant for the manufacture of hydrosulphitcs, the 
quantity of the latter which was used at Hbclist in ; 
the mamifa(!tnre of salvarsaii eame froin the i 
IhKli.selie fac'tory at liudwigsliafen, bec'anse, it Avas | 
said, of its special jiiirity. 

Tlius far we liav<‘ eonsid<*red, in tlu* main, the 
great factories wliieli are undoubted models of : 
e([nipment and control, but tlu're are many otliers ; 
on an entirely diflV'rent scale, and it must also i 
])(‘ said some as badly <*(juipp('d as tlie most anti- j 
quatc'd of any of our Knglisli factories, and this is ; 
particularly th(‘ case with some of the works eu- ] 
gaged solely in making lieavy ehemic'als. I 

ISfany otlu'rs of tbesi' smalh'r works ar(' as elTi- 
ciently operated as the large om's. and on tlieir own 
scale are as well provid(>d witli plant and scientific 
control. A peculiarity of German chemical manu- 
facture is the larg(' number of veiy small firms en- 
gaged in tlie preparation of a xcuy few substances. 
Tlicir output is iuvariiibly specialised in character, 
the proec'ssos used, ns a rule, yi('lding no by-pro- | 
diitds, Some of lliesf' businesses arc' so small as to | 
IxA almost one man conctu'iis, tlu' owihu' of the bu.si- ; 
ness being at oneo works manager and salesman, | 
•I Is factory being eroeted in what would have lx»cri j 
tlic garden of Ins liouse ; indeed, in some cases it is 
in the liouse itself. 

It is probable that tlu* large number of men who 
liave rweived cbomical training is respon.sible for 
so many of these small businesses being carried on, 
and as their operations arc outside the held of the 
largo works, their existence is not endangered by 
competition with them. In some cases they are 
even useful to works on a greater scale, as they pro- 
vide necessary articles, tlu^ consumption of which 
is so small that it is not worth while a. large 
firm taking up their manufacture. A ca.se in point 
is that of decolorising carbon, a well-known brand 
of which, along Avitb otlier similar {iroducts, is made 
in a factory of the si/.e of a small [irivate bouse. 

From all tliat has been said, it will appear that 
competition with Germany in all branches of chemi- 
cal manufacture is likely to be even more severe 
tlian it has been in the past, and nltlioiigh I have 
carefully and designedly avoided tlio temptation to 
point morals, they are plainly contained in the facts 
I have placed before you. 

] make no assertion tliat tbe.so facts are the sole 
causes of tho growth and success of Germany in her 
articular branches of chemical industry; but tliey 
uve certainly contributed most largely to it. I do 
not advocate a slavish copying of their methods, but 
profit lies in a knowledge and appreciation of tnem, 
and tho application of tho good that is in them, 
modified to suit our own noeos, will surely bo to tho j 
benefit of the industry. i 


THE BRITISH SCIENCE AND KEY 
INDUSTRIES EXHIBITION, GLASGOW. 


All exhibition illustrating the progress that h<is 
been made within the last few years in tlie applica- 
tion of science to industry and in tlie. home manu- 
facture of j)rotluetN for which W(' were formerly de- 
pendent on ()ther <‘min tries, and especially on (J(*r- 
niany, was opened in Gla.sgow on November 17 by 
Sir Charles Parsons, to whoso inventions tho in- 
dustries of tiio Clyde owe so miieli. Whilst on 
similar lines to tho exhibition promoted in hondon 
by tho British Science Guild, and eoiitaining many 
of the same (>xhibits, the present enterprise has 
some new features, it is jnomoted by tlio C/orpora- 
tion of Glasgow, wliich posses, ses a hall dosigmxl for 
tlie purjiose of teelinieal exliibitioiis, and provided 
w ith ample power and facilities for jiraetical demon- 
strations, A local eommittoe of seicuitifie and tei^h- 
nieal men assisted in sc'Ciiring and sf'leeting suitable 
exhibits, and this eommittoe has been most heartily 
sup[)orted by the Corpora Lteii and its staff of 
organisers. Arrangements lia\T* been made for visits 
by parties of students, a[iprenti( es, and junior 
leehiiienl assistants, the ediieatinnal value of such a 
colloetion of exhibits being very great. 

Whilst ('(‘itain sections, notably tliose of optical 
instill nients and f)liotogra[)hy , are less represeiita- 
tiv(‘ than in tlu* l.ondoii exliibition, the display of 
engineering and shipbuilding work, ns is a)>pro- 
priate in the ('l\(lo arc'a, is very complete. Per- 
haps one of the best ohjeet lessons in the applica- 
tion of science to industry is furnished by the ex- 
Inhit of jMessr.s. Barr and Stroud, GlasgoAv, who 
show range (indors, submaiine peri ‘scopes, the opto- 
plione, kinematografihs, and ot)i(*r instruments, dis- 
playing marvellous accuracy in gear cutting, 
opti^'al work, scale engraving, and calculating 
gears. The same firm manufaetiires its oAvn optical 
glass, sliowing a range of products comparable with 
tho best German glass. In clieniiial glassAvarc, 
also, tho exhibits of the British ('liemieal Ware 
Manufaiturers' Association and of the Depart- 
ment of Glass 'roehuology of the rniversity prove 
that the British products have r(‘aehed tho stan- 
dard of tlie wares formerly imported. Dyes, fine 
( hemieals. and drugs are well re|)res('nted, lus are 
the metallic alloys and alurnino-thermic metals, the 
production of which was begun as a war mensiire. 
'I’he latest progress in w irelo.ss telegraphy and tele- 
phony is illustrated by a large f'xhildtof the tbernii- 
onie valve, a most ellii ient transmitting and receiv- 
ing dovi('p, based on tho (‘mission of electrons by a 
heated iimtallie filament. Tho great ste(^I tirnis have 
larg(A metallurgical exhibits, and Afessrs. Beard- 
more show’, in addition, tlie recent development of 
airiraft, both in airships and in large aeroplanes, 
the eompb'tc nnK.hinery of one of the latter being 
shewn, whilst Afessrs. Howden exhibit a Hying boat. 

A striking feature is the large mimber of systi'ins 
of high temperature welding shown in operation, 
espe<‘ially those making use of the el(*ctrie are. Arc 
welding has developed rapidly in the last year or 
two, and is now finding application in all kinds of 
constructional work in steel. Some of its applica- 
tions should bo of especial interest to rbemical 
manufacturers. Fuel questions are illustrated by 
maps and specimens showing the efforts to utilise 
more economically the national resources , in coal 
and oil, as Avell ns by coal-(‘Utting nun hinery and by 
a full-size model of a coal seam in course of working 
by machinery. Tho Health Department of the Cor- 
oration has a large bacteriological exhibit, and 
inemnlograph films of living pathogenic organism.s 
are being shoAvn. Full use is being made of the 
kineinatograph for the purpose of illustrating ex- 
hibits of technical interest. The exhibition wu'll 
remain open until December 6. 
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THE USE OF STATISTICAL WORK 
IN CHEMICAL INDUSTRY. 

A Kcport (Di tJi(' Mil tistii ill ^^"ol•k oi' the Fintoric.s 
Brjmch luis now Ikch i.ssiicd hy llie of 

lOxplohivos Supply, Minisirv of Aluiiilions, whicii 
foriiiH }i. vjiliiiiMo snppl(‘iii(‘n{ to llio l{o|)ort.s on 
Cost.s aiuJ I’lliciciK ii's ittj- H..M. K.ictoiios, a ri'viow 
of wliicli ai)pc;ir(Ml iwccuily in this ./oninjil niulor 
the lii'inlinj.!: ol ('o'v[ .\iiiil>sis in (’InMiiifiil Maiiii- 
fjH'tinr' (.1 .. I/!' It. ‘.-L!4j{). 

The present Ih'poi t nii^^ht ut'll he used iis a Innul- 
hook hy aiiNoiie (h sirous ol iidoiilinp; an iuleipniti* 
system of recordin'.’; plant cfliriencies and of jmttinj!; 
into pian tne a .ojio d method of cost aiud}^':-;. (n 
it is descrihed eh-arly and minutely a sysliun of 
tta linica) records, the ininicdiat(' elfect of wliich was 
to fiicilitate th(* control of [dant w«)rkin,y and tin' 
introduction of a tnost interesting; nudliod of cost 
aindysis wliich de[)('nde(l on tliesc leclmicid la-coids. 
I'urther, the Iveport dmils not only with methods of 
lindin.e; tlie actind (ost of tin' llnished product, hut 
al.'-’o with till' cost, on a coinpara five li.asiv. I’lie in- 
fonnaiion supfilied is coinjilelid hy reju-odiictions 
of siiecimens of technical reiords sent in liy f-ac' 
tories, yatmtnarii's of sin h reis)rds compih'd :it 
hcadijUiirters, costs sent in hy fa<-tories, com- 
pai'ativo cost sheets di’.awn up from tin'se 
at lieiidpiia rters, and ilow-sheeis showing; tin' clli- 
(‘ieneies of [diints and i!ie consumption of materials 
invoiced in the nmn ufa' t ore of e\plosivcs, such as 
nitroglycerin, ni uoiellulose, 'J'MT, cordile am! 
fiicrii^ acid. These r('|)rodn.' lions, tompln'r willi the 
expliinations piven of them in th.e text, iilust late 
( learly tfu' iueth(.ids emp!o>( d. 

The Report is di\ided into the folloimnp; 
sections : ■ - 

r. 7V(e ituifrriah iiimntjinl inrtl hi/ (he fiKfoiirs. 
(nul a (jcncnil (i(‘{(>u ii f of flic /n ore.'i.ve.v i n rnl i'f<l . 
Tfiis si'iwcs as an int rtaluci ion to w hal follows, ft. 
is sliown that tin’ mannl actinx' of any (>xf)!osi\'e may 
he roiitddy outlined in the follow] , stag's ; — 

1 . Mannfaciiiia’ of nitric .acid ; 

2. Preparat ion oi a siiilahh’ inixl nre of nit ric and 
sulphuric acids ; 

d. Nitration; 

4, .Siih.sepmm t ira’atmcnt of the nitralMl material 
to ()})tain tin* hnislied ('X])Iosi\ e ; 

5. Treatment of tiic waste acid from nitiaiion for 
the reeover>' of tin’ snlphnric acid and of sm h nitric 
acid a.s it tnay conl.iiii; 

and that, in addition to tliC'-e stages, the rnanii- 
factnre of an < xplosii e or cxphmi^'cs at any factory 
may involve : - 

(). The nianufactni'i’ of sulphuric acid or oleum ; 

7 . 'riie jiri'paralion or ]ei ritic at ion of the sidn 
stanees to he nitrated ; 

8, Idle maniil'aet lire, pni'ifieaiion, or recovery of 
\nrious solvents refiuired in tin' linal pr«‘jiaralion of 
tile <'Xf)losive from the nittah *! ho<lv. 

II. 77/ r f f’/'h n /(‘III, nuftCif uf fifiils nm int fnrt n rr 
find t rrni nif Ilf , (ind (hr 'rdinicfd irrt)id.< ( mni i m d 
f/irrciriih . — This d.-als with the maniifactn r<' of 
nitric acid and sulplinr Irioxide, tlio prepmr.i I ion of 
.suitable inixiures of nitrie and siilfdiuiie arid ,, and 
the treatment of waste acid. 

Records a re sliown li'mi lf.?il. Faciory. Pemlucy. 
for nitric acid retorts, dmiitraf ion stills, fleiiii rat i»)n 
towers, oleum manufai t uie (Tenteh'W' proee<^s), < on 
centration (Kessler), and acid mixiii;.^. tojp’tlu'r 
itli various acid stock accounts. 

HI, 77/e (irfiifd r(fsf n’rordu dralinif irdli ttrids 
'KDinfavtutP >uid rcrorfrif. Tlic ('iitin* secret of 
iiccessfiil cost analysis depends upon dividing 
mirnifacture into a number of separate processes 
Mid showine: dearly the efficiencie.s and costs of 
’Och. Typical sheets arc shown ^ivinc: the costs 
if nitrie acid manufacture, waste acid denitration, 
ulphuric acid concentration, etc., at H.M. 


Factory, Craigleith, and an explanation is given 
of the iieadiiig.s of expenditure which appear on 
these sheets. The section closes with an interesting 
discussion on acid values, /.e., the values to be 
assigned to strong and weak sulphuric acid and 
nitric at/id, and the faiiest method of sharing out 
the expenses involved in the treatment of spent 
acid. 

IV. ('oniixinifirv rosin of acid maiwtjavl are and 
r/'rurrr//. — In the eomjiarativc I'osts made up hy 
IIm' f'aeloi-ie.s Branch tlu’ aim was to jilace all the 
f:i( lori('s as far as possible on a comparative basis, 
ill ord('r to demonstrate to the facior.v olHcial.s their 
costs of production estimati'd on the vsanie basis as 
ili(' <().-;ts of otlu'is engaged in similar work. For 
Ibis purpose all raw materials were eliarged to 
faetoru's at a uniform Hat rate, and allowaiK'o was 
m;ide tor factors wliich operated favourably or 
otherwise against a factory. 

A nnmher of comparativi’ ( ost sheets is shown 
giving snnimarii's of total cost and of cost pi'r ton. 
From lh(' latter graplis showing comparative costs 
were maih', as given in the fornu'r ri’ports on costs 
.'iiid ellicii'ncics. In ordei’ to dc'moiisirate the 
numerous service diarves most simply in a , graphical 
manner, ihi' lu'adings ot (’xpmidituri aie gr<)Up(‘d 
und*'r wages, fuel, wat<r, stec.iii, and pov.au’, niain- 
tenanee, and general ex^teiise';. 

X. Xitidfiiin and .snbsi’.iiii’nf i rrai tnrnt of the 
hifrafed inafrnal fo oJdoin fhr finislifd ej'plosi rr . -- 
Tt'c'linical records and summaries of sncli ii'cords are 
sliown <lealing with Ihc nitration of gl\cei'in for 
nitrogl.vcerin a.iid of cellulose' I'or nitrocellulose, and 
with tlie maniifactiin' of corditi', T.N'T, tetryl, syn- 
tlu'tie plumol, and picric acid, A short d('seri)il ion 
is given elf <';nli of tlu' jiroee.e.cs iiivohcd, wliieh 
serves as an ('xplanatlou e/f the d/ita gi\en in flic 
te’clinieal i(.‘<()rds. 

Arlioit r(ts! i)f flic finished pinihi if 
dinbulties occur regarding the raw mati'i'ials used 
and the ordinary service cliai'ges, Init llu' i|Uestion 
ai iscs as (o how tlu' mixed in id U'-cd and tlu' sp( nt. 
arid re'coveUi’d ari' to hi' eliarg(';l against and 
ciediteil to tlie product, d'liis matter is disciisse'd, 
and also ilu' |>roeed(ire whieli >lioii!d he adopted in 
till' ease of ])rodiiets such a- nit roeelliilose and 
cordite' invoh'infi; coiiside'rahle l/diour and oilier scr- 

1 ices ill (he hiii^-iiimg sla;’;<‘S. 

A’ II. h'l otr-sh cri s sltoirnti/ fhr rfficirnrirs of 
plnnf s and flic nnisinn jdion nf nialdiafs invalvcd in- 
flifsc nil! n nfarhi rcs.--'\'\il'A section is one of the 
most inteia'sting. In ordf'r to summarisi' i learly and 
eoiui.sel\ ihi' operations invoked in (In' m.anu- 
faetiire of an explosive, and at the same time to 
proiide means for ihdi'rmi ning accurately and mii- 
lormly the ( oiiHiniipt ions of raw materials in siieli a. 
w.iv that tlu'se may he compared at ti glanci' for 
various j/roeessos I'Miployed to ohlaiii tlu' same final 
|)rodnet, standardised llow-slioets weix' inti’oduei’d 
in all the l»ig explosivi' factories. Thesi' llow- 
shcets represi'ut tin' records of .'ill the .m id plants 
iinolvcd in tlic maimfactnre of tli(’ ('Xplosi^m. (|iian- 
titii's of mixed aciils used and of waste acids pro- 
duced, imnoi taut materials, r.i/., sodirm nitr.itc, 
nitrie acid and suli/hiiric acid consiimcil per ton 
of finislu'd piodiicl, as well as tlu- »niantiiies of acid 
to h(' handled at thi' various plants, 'riicy not only 
show' at once wlu'ri' lo'^ses of nuiU'iials are taking 
jilaee and tlu' ('IFeet of such losses on the total eon- 
siiniption liguri's, iuit also, l>y allow ing of compari- 
son lietwetui flilfen'iit metliods, iiidifale directions 
in which modifications might juove advantageous. 

A nniiiher of Ilow-slu'cts aix' shown for jiicric acid, 
TNT. nitroglvi (’I'in , nitrocellulose, lordito, and 
tetryl, with aecoiipianying explanations. 

We repi’oiluce hero as an illustration one of the 
simpe.st, ?.e., a picrie acid flow-slu'i’t for H.M. 
Faitor.v, (Ireetlaiid (page 73 of Beport). A thor- 
ough explanation of the principles involved in its 
preparation i.s given in the text. 
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Vlli. Coniparative cost of the finished products. 
— The question of comparative costs is fairly simple 
when once the methods of finding actual costs and 
of constructing How-sheets have been established. 

The items included in the comparative cost of 
any of the finished products dealt with can l>e 
grouped in three sections. One section deals with 
the service charges, another with the raw materials, 
and the last refers to the acid usages, the method of i 
showing which is very dilferent from tliat adopted • 
in the actual costs. When a flow-sheet is available ! 
the acid usages can be found at once. As flow- 
sheets were not always accessible, the method of 
finding the a(;id usages on exactly the same lines was 
developed by means of what are called “ Voucher ” 
sheetvS, examples of which arc giviui, together with 
an explanation of the headings and instructions 
appearing on them. 

Summaries of totid cost and of cost per ton on a 
comparative basis are given for nitrocellnlosc, nitro- 
glycerin and cordite. 

Following these comparative costs, constructed on ; 
what is termed tho “normal” basis, some “ ulti- j 
mate comparative costs ” appear. In these, in place • 
of the HNOj and HoSOj usages, tho raw materials, 
sodium nitrate and Huli>huric acid and oleum, ex- j 
pressed as SO3 or HjSO^ appear, and consequently j 
the service charges include not only acid mixing, i 
nitration and finishing, but also the service ■ 
charges involved in the manufacture of the nitric ! 
acid consumed and in the denitration and concen- j 
tration of the waste acids to he handled. The total j 
cost, of course, is the same, though the methcKl of ; 
arriving at it is varied. 

Nitroglycerin, nitrocellulose and cordite ultimate ■ 
costs are shown. ! 

This section closes the Report, but tw^o appendices i 
are added, the first being a reproduction of a com- 
plete set of technical records received from H.M. ! 
Factory, Queen’s Ferry, for the motitli ending I 
December 20, 1917, aind the second being a repro- 1 
duction of the cost accounts of H.M. Factory, ; 
Gretna, for tho period (four weeks) ending June i 
29, 1918. I 

The earlier Reports on Costs and Ffficiencios | 
showed the great improvements that could be ; 
effected in chemical manufacture by the help of ■ 
cost analysis. The present Report on the Statistical | 
Work of the Factories Branch shows each step of i 
the way in the acquirement of the requisite statis- ! 
tics. Tho advantage of analysing costs so that the : 
cause of a high cost of manufacture cannot bo j 
hidden is manifest. To those who study this report ; 
the way to arrive at such an analysis is made clear, i 


A FURTHER NOTE ON “MUSTARD 
GAS.” 


SIR AVII.LIAM POPE. 

Only two chemical points are raised in Dr. 
Green’s recent note (this J., 1919, 363 11) on the ! 
history of “ mustard gas ” and these can be settled 
decisively in the light of our present knowledge. 

1. In Guthrie’s study of tne action of ethylene 
on sulphur monochloride (J. Chein. Soc., 1861, 
13, 134), the gas w'as loft in contact with the sul- 
phur chloride for 20 hours at 100° C. ; the resulting 
product was shaken with warm water, dricfl, 
digested with ether, filtered, evaporated in vacuo, 
dissolved again in ether, filtered and ovaporatetl in 
vacuo. The product then gave analytical results 
corresponding to the composition 
and it is stated that “ a drop placed beneath the 
tongue destroys the epidermis and causes a sore- 
ness which lasts many days.” 

Experiment has shown that no )?y3-dichlorethyl 
sulphide results from the action of sulphur mono- 
chloride on ethylene <at temperatures m^}i higher 


than 60° and that )8/3-dichlorethyl sulphide or 
I Messrs. Levinstein’s product is immediately acted 
‘ upon by sulphur monochloride at temperatures 
higher than oO or 70° C. with production of other, 
clilorinated ethyl sulphides. These latter sub- 
stances are irritant to an extent which is small in 
comparison wdth tho activity of mustard gas and 
which is of the order mentioned by Guthrie. Had 
a drop of mustard gas been placed under the 
tongue tho patient would certainly have died. 

These facts formally disprove Dr. Green's oon- 
clu.sion that Guthrie obtained mustard gas from 
ethylene and. sulphur monochloride; they substan- 
I tiate my statement (this J., 1919, 344 k) that the 
j method devised by Gibson and myself “ was en- 
tirely novel; no suggestion had beiui previously 
made that any such process ivas ixwsible.” 

2. On treating the product obtained by acting 
on sulphur monochloride with ethlylene at 30° C., 
and wdiii h I have spoken of a.s a “ pseudo-solution ” 
of sulphur in the monosiilphide (CH^ClCHJaS, 
w'ith an organic diluent such as alc^oh<)l or ether, the 
sidphur separates, leaving a solution of ^/1-dichlor- 
ethyl sulphide. This fact conclusively refutes Dr. 
Grcen’.s suggestion that the Levinstein product is 
a disulphide. 

In aildition to Dr. Green’s two chemical fallacies,, 
which I have exposed above, lie is haunted by 
another, which I had thought was dispelled by my 
previous note. Dr. Green credits me with being 
the inventor of a process, the which, having stated, 
he proceeds to demolish. I never produced any 
process; my efforts W’cre limited to discovering, in 
collaboration with Mr. C. S. Gibson, a method for 
preparing mustard gas whicli Messrs. Levinstein 
duly converted into a works proix^ss. Dr. Green’s 
failure to appreciate the situation is in part duo 
to his misapprehension of the chemical aspects of 
the mustard gas reaction; the following facts, 
stated chronologically, may clear np tho misunder- 
standing. 

At the end of January, 1918, Mr. Gibson and I, 
as “scientific advisers,” gave the authorities full 
laboratory details of an entirely new and quantita- 
tive method of making jS/l-dicblorcthyl sulphide 
by the .action of ethylene on sulphur monoctiloride. 
In a d(K;uraent handed in on January 28, 1918, and 
which is on tho official records, we state that “ the 
interaction is conveniently carried out by passing 
a current of dry ethylene gas through sulphur 
monochloride, SjOL, either in the cold or warmed. 
AVlien the re.action ceases, a mixture of sulphur 
with the /8/3-dichlorethyl sulphide or a solution of 
sulphur in ^^S-dichlorethyl sulphide is obtained.” 
Other particulars concerning the rapidity of ab- 
sorption at different temperatures and the activity 
of a catalyst .are added. In face of this record' 
no one wall credit Dr. Green’s statement that throe* 
months later ho had diHiculty in convincing either 
of us that mustard gas can be produced by acting 
upon sulphur monochloride with ethylene at 30° 
or that I was sceptical as to the 1 otency cf Mes.srs. 
Levinstein’s product. Further, since we knew that 
no disulphide is prwluced, although Dr. Green 
thinks it is, his statement that scientific advisers 
attached to the Government “ maintained that the 
separation of sulphur was an essential part of the 
process, without which an inactive disulphide- 
i would resulV’ is absurd. 

Early in February, 1918, the technical chemical 
advisers to the Government commenced converting 
our laboratory metliod into a works process. The 
scientific advisers were not consulted as to w'hich 
chemical manufacturers should be asked to collabor- 
ate in this work. 

On April 19, 1918, Dr. Green informed me that 
he had interested himself in the manufacture of 
mu^ard gas and on the same I introduced him 
to the technical authorities dealing with the 
ter. They did everything possible to forward. 
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Messrs. Levinstein^s plans for installing the process 
and that these efiorts were successful is evident 
from the fact that Messrs. Levinstein had a plant 
producing early in June, 1918. 

Dr. Green gives the text of a telegram sent him 
on May 11, 1918, which shows that some misunder- 
standing had arisen j ho doce not name the signa- 
tory, but indicates clearly that the sender was 
Lord Moulton’s chief teennical adviser, a very 
eminent chemical engineer. No scientific adviser 
was involved in any differences which may have 
arisen between the two, apparently antagonistic, 
groups of technical experts. 

It will lie remembered that I entered upon the 
present discussion in order to wirrect the ridiculous 
assertion that “ scientific advisers” prevented the 
effective development of a mustard gas programme. 
I claim to have shown that the programme was 
from the beginning entirely in the hands of tech- 
nical men — chemical manufjicturors and chemical 
engineers — ^and that the “scientific advisers” con- 
fined themselves to the distKivery of a novel reac- 
tion which obviously lent itself well to the develop- 
ment of a works proce.ss. 


NEWS FROM THE SECTIONS. 


MANCHESTER. 

At the meeting held on November 7, ^fr. J. 
Allan in the chair, a paper on “ The Estimation of 
p-l*honylene Diamine,” by Drs. T. Callan and J. 
A. II. Henderson was read by the former. 

Para-plieiiylene diamine can bo accuratcl^^ and 
rapidly determined by adding a solution contain- 
ing it to an excess of a standardised solution of 
sodium hypochlorite, and titrating hack with 
decinormal sodium arsenite in presence of starch- 
iodide paper, the available chlorine present being 
removed by the base as insoluble benzo-ciuinone 
dichloro-iiuHle. Naphthalene 1;4 diamine, and 
p-ainido diplienylaniinc can also be estimated by 
this method, which, h()\v(‘ver, fails when a 
siilphonic group is present in the molecule, owing 
!o the formation of soluble chloro-imides. 

The second paper on “ The Estimation of 
Sulphuric Acid in the presence of Organic 
Sulphoni(! Acids ” was by the same two authors in 
iHillaboration with Mr. H. Barton. The presence 
of organic sulphonic acids might conceivah^ affect 
the determination of sulphuric acid owing cither 
to the solubility of barium sulphate in solutions 
of sulphonic acids or to the precipitated barium 
sulphate containing admixed barium sulphonato. 
A mimlier of sulphonic acids of the benzeno and 
naphthalene series containing known amounts of 
sulphuric acid were analysed, with the result that 
neither of these possible disturbing influences was 
found to be operative. A rapid method for the 
volumetric estimation of sulphuric acid was also 
described. An cxchjss of N/4 barium chloride is 
added to the neutralised acid and, after boiling, 
the excess is found by titrating with N/4 potassium 
chromate, the end point being ascertained with 
starch-iodide paper very faintly acidulated with 
hydrochloric acid. 

1 distance thermometer was exhibited 

by the Cambridge Scientific Instrument Company. 

BRISTOL AND SOUTH AVALES. 

; A meeting of this section was held at the Uiiiver- 
mty College, Cardiff, on November 7. Mr. AV. R. 
Bird who presided, announced that an invitation 
"5 received from the South AV^ales Institute 

or Engineers to a special meeting on November 27. 

fllingworth^ on the 

Chemistry of Coal,^* ,, 


1 * in a paper on “ Peat,” out- 

lined the various processes which have been applied 
on a commercial scale for the production of a good 
^el from peat bogs in various parts of the world. 
The commercial success of the “ wet carbonising ” 
or any other process depends on the “ heat 
balance,” that is, it must be Bclf-contained, the 
peat providing its own fuel for the process, and 
this must absorb less than the total heat units in 
the dry product. In an efficient plant there would 
be a margin of 25 per cent. Owing mainly to en- 
gineering difficulties, compJeUi success has not yet 
been obtained. 

The meeting at Bristol on November 13, at which 
Mr. E. Walls presided, was devoted to Chemical 
Engineering, with particular reference to “ Sul- 
phur and Sulphur Burners.” Mr. C. A. Hawkea 
introduced the latter subject, and described the 
manifold diffiiailties attending the combustion of 
sulphur in its various forms and combinations. 
The discussion was contributed to by Prof. J W 
Hinchley, Mr. H. B. P. Humphries, and Mr. h! 
lalbot, wlio attended from London as representa- 
tives of the Chemical Enginciiiig Croup. 

Prof. Hinchley referred v.to the backward state of 
this (Oiintry in regard to chemical engineering, and 
to the circumstance that we lind to rely on 
American assistance during the war. The type of 
man recjuired was not in every case a first class en- 
gineer, hut one who combined siiffiiuent knowledge 
of both subjects to interpret engineering problems 
to the chemist and chemical problems to the 
engineer. 

Mr. Talbot outlined the jirogramme and policy of 
the Chemical Engineering Croup, and Dr. Francis 
spoke interrogatively on the requisite training for 
I a chemical engineer, which to ho adequate, would 
apparently liave to cover an unusually extended 
I period. 

I BIRMINGHAM. 

; On Nov<?iiibci- 13, iit the University Buildings, 
j Air. L. P. AVilson presided over a well-attended 
i meeting, which included a large number of members 
i ot the Birmingham Aletallurgical Society. Mr. 

\ C. J. Brockbank, of Thorold, Ontario, read a paper 
j oil tlio “ Production of Artificial Abrasives in the 
I Electric Furnace.” Artificial abrasives require for 
i their production large quantities of electrical power 
j such as can be cheaply obtained from the enormous 
I water power resources of Canada and the United 
I iStates. In Canada several large plants are devoted 
; t**itirely to the production of the two kinds of . 

artificial abrasives, carborundum and aluminous 
I abrasives or artificial corundum. These products 
! are known by various trade names, and upwards of 
I 110,000, 000 lb. was produced last year. 

Silicon carbide is made from petroleum coke and 
the purest white sand. Precautions are taken to 
allow fr(H' exit for the large volume of carbon 
monoxide evolved, and to remove impurities. The 
crushed mass is treatwl with acid and alkali to 
remove surface impurities which would spoil the 
porcelain bond iised in making up into grinding 
wheels. Artificial corundum is made by smelting 
a mixture of bauxite and coke in an arc furnace, 
and is obtained as a large pig or ingot. The im- 
purities, silicon, iron and titanium, are found as 
an alloy in the bottom layer of the ingot, but the 
presence of one or two per cent, in the corundum 
increases its toughness. 

Silicon carbide is intensely hard and very brittle. 

It is suitable for grinding brittle materials such as 
cast iron and inai bio and is used in the dressing of 
leather; but it is quite unsuitable for producing 
the smooth finish required in grinding steel, and 
for this and similar purposes artificial corundum is 
employed. Those artificial abrasives have entirely 
superseded natural emery except for a few opera- 
tions, such as glass polishmg. 
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LIVERPOOL. 

The opening meeting of the session was held in 
the Adelphi Hotel, Liverpool, on November 17. The 
principal item was the delivery by the new chair- 
man, Hr. E. F. Armstrong, ol an address entitled 
“ The Outlook for British CJiemical Industry,” 
which was tlio su Inject of appreriative remarks by 
Mr. .lohn Gray, ]\ir. A. T. SrniLli, Mr. A. Carey, 
and others. The address will be inserted in the 
next issue of the ” Review.” 


MEETINGS OF OTHER SOCIETIES. 


INSTITUTION OF PF/rHOLKUM 
TFCilNOLOGlSTS. 

The meeting held -on November 18 was devott'd 
to a paper on ” The ConHorvation of Oil,” by Rear 
Admiral Philip Dumas, 

Tho author, as chief secretary of the Royal Com- 
mission on Oil Fuel Engines, has come to the very 
detinitc conclusion that waste was the key note of 
the mineral oil industrv, and he made it the key 
note of his lecture. Jlis inquiries had convinced 
him that wasteful search, wasteful boring, waste- 
ful production, wasteful storage, wasteful u.se of 
main and by-products, wasteful transport, waste- 
ful retail sale, waste in the lack of eoncentratefl 
chemical research into its chemiial constituents, 
and waste in its economic use, combined with a 
waste of brains with regard to improvements in 
the industry, were the order of the day, and he 
wondered why a luxiny siH'h as oil should have 
Ixnm given to the people of the w orld to play ducks 
and drakes with. He was of the opinion that Iht* 
lur^e corporations which to-day make huge profits 
out of oil sliouhl endow more universities and pro- 
vide greater facilities for the training of young 
brains in tho science and technology of mineral oil, 
so that these might eventually be in a po.sition to 
help conserve this great source of power. The ad- 
vantages and disadvantages of oil fuel were de 
scribed minutely, and i\n\ view ex)>ressod that the 
navies of the world are to day tlie greatest oil 
wasters. In times of peace the ctipital ships of the 
Nav^ should use coal, so that the industrial 
efficiency of merchant shipping might be increased 
by the more general use of oil fuel. There was vast 
room for improvement in the economic develop- 
ment of the internal combustion engine, and the 
time wnis not far distant when oil fuel, instead of 
being used under boilers, would be used in im- 
proved types of internal combustion engines, whicli 
would become tlie motive force of the ships of the 
future. 

Sir Manns Samuel, in proposing the vole of 
thanks to the lecturer, stated that tho world's 
supply of oil Avas siilficiciit for many years to come. 
The English internal combustion engine for com- 
mercial purposes had been introdiued’ in several 
of his company’s ships during the war, and had 
proved their commercial possibilities. Admiral 
Goodwin, who folIoAved, considered that the in 
ternal combustion engine for high poiver ships Avas 
not an economic possibility in the near future. 
Sir Charles Greenway also siipjiorted Sir Marcus I 
Samuel’s opinion that the future production of , 
oil was absolutely assured. The supply depended ; 
purely on the economic demand, and, if necessary, i 
the output could be doubled Avithin the next ten : 
years. Sir John (’adman remarked that, in spite of ; 
criticism, the technology of oil Avas better under- 
stood than the technology of coal, while Mr. 
(Gordon Craig supported the lecturer in his remarks 
r^arding the lack of opportunity for real educar 
tion in the oil industry, and the need for the 
clarion call that the oil supplies of the world shotald 
becdsierved. 


I TECHNICAL INSPECTION ASSOCIATION. 

I An address on The Spectroscope in the Science 
i of To-day ” was given by Prof. E. C. C. Baly iu 
j London on November 7. 

! The lecturer pointed out that the complete 
i spectrum is many hundred times longer than that 
portion of it detectable by the eye; it comprises 
^ Avavc lengths ranging from 0'3 mm. and 0*0001 mm., 

' and the visible portion consists of Avave-lengtha 
! betAA'een 0'(X)07() mm. and 0*00039 mm. The groAvth 
of spectroscopic discovery was briefly revicAved and 
illustrated by the discovery of the elements rubi- 
dium, caesium, gallium, thallium, indium, and the 
rare gases of the atmosphere. The process of 
sejiaratioii of the rare earths is materially assisted 
by a study of their phosphorescent spectra, 
developed by cathodic bomoardment in vacuo, these 
a/l'ording an invaluable guide to the progress of 
the separation. A chemically pure substaneo 
exhibits no phosphorescence whatever, By 
utilising the fact that Avhen an element is present 
in a mixture to only a very small extent, only very 
fcAv of its characteristic lines are developed in the 
spectrum, quantitative deU'rminations by means 
of the spectroscope are possible. Tho applitaition 
of absorption spectra to quantitative determina- 
tion Avas instanced by Robertson’s Avork on the 
stability of nitro-eotton and nitro-glycerin Avhen 
heated. The method might similarly be applied to 
tlie inspection of TNT and ammonium nitrate. 

1’ho applications of the spectroscope to 
astroiiojny Avero brielly described, special refcrenco 
being made to the spectra of the stars and 
nebiihe. There is evi<lence that stars arise from 
a process of nebular condensation. The spectra of 
the youngest stars and the original ncbulre exhibit 
the lines of hydrogen and helium togotlier AA ith the 
liiK's attributed to a liypothetical ■ element, 
nebiilium, hitherto nndiscoveJed on the earth. 
With increasing ago of tho stars, the spectral lines 
characteristic of increasingly heavier elements 
make their appearance, and the conclusion seems 
inevitable that all the elements arise by some 
process of condensation from hydjogen and helium, 
on thc^ lines originally siiggesU'd by Rroiit in 1815, 
and suf)|)orted by the recently discovered pheiiomerui 
of radio-activity. I’nrtlier support of tlie theory is 
atforded by the existence of Avhat Loekyer has called 
“ enhanced lines ” in the spc'ctra of certain stars. 
AVithin recent years it has been established that 
the AV.'iA'e-lengtiis of the (Uiergy absorlK'd and 
radiated in any chemical reaction are absolutely 
characteristic of the suhstniices partaking in it. 

In the course of the lecture, Rrofessor Baly 
entered a plea that a course in up-to-date spectro- 
scopy should form part of the training of every 
student of chemistry. 


MANC HESTER LITKRARV AND PHILO- 
SDRHIGAL SOCIETY. 

At the opening meeting of the newly formed 
chemical section, Sir William J. Pope gaAT an 
address on “ The Photography of Coloured 
Objects.” 

The discussions Avhich took place some twenty 
years ago on the value of photography tis a means 
of artistic expression in reality centred around 
the insensitiveness of the ordinary photographic 
plate to rays of low' refrangibility ; for representa- 
tion of particoloured objects the plate must be 
sensitive to red and yellow rays. By staining the 
ordinary blue-st'nsitive plate wdth erythrosiiie, it 
becomes sensitive to green and orange, and with 
tho aid of certain cyanine dyes a plate may be 
sensitised throughout the entire range of the 
visible spectrum. At the outbreak of war the 
Allies were entirely dependent on Germany for 
these sensitising dyes, wnich are essential in acri6l 
nhotocranhy. The slittht: haise whiol^i to|i& to 
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obscure a distant soane to the naked eye is enor' 
mously intensified on an ordinary plate, blue liglu | 
penetrating a clear atmosphere much less readily | 
th|in red and yellow. Hence a photograph taken 
in red light only would give much greater detail. I 
The ppduction on a technical scale of the re^piisite ! 
sensitisers was achieved in the Cambridge labora- 1 
tories, and at tha date of the armistice 80 per ! 
cent, of the plates employed in the British photo ! 
graphic air-service was red-sensitive or pan- ! 
chromatic. 'J'he best panchromatic plate made 
before the war possessed about one-third the 
sensitiveness to red as to blue light, but at the ; 
present time a plate much faster to red than to , 
blue light is on the market; thus the rapidity to ; 
red light has been increased about four fold | 

The chief processes at present available for the I 
photogiai)}iic reproduction of the colours of parti- ! 
coloured objects were explained and examples oi I 
each exhibited. i 


THM CHI^kMJCAL SOCIETY. 

The now session was opened on November 6 with 
on ordinary scientihe meeting, at which the Presi- 
dent, Sir ,1. J. Bobbie, presided. Mr. W. E. 
Garner read a paper by Prof. F. (E Doiinan and 
himself on “ Equilibria across a Copper I'Vrro- 
eyariidc Afembrane and an Amyl Aholiol 31em- 
braiie.” The e<iuilihria established across serni- 
pcrmoablo incmbranes are in agreement with 
.Doiinan’s theory (Z. Elektrochcm., 1911, 17, 572) in 
the f?aso of the (opper ferrocyauide and tlie amyl 
alcohol mombraues. Solutions of potassium and 
sodium ferrocyanides arc in equilibrium across a 
copper fcirocyauide membrane vhen the ratio of 
the potassium to the sodium concentrations is the 
same on tlio tivo sides of the membrane. Solutions 
of sodium and (;alcium fcrrocyanidos are in equili- 
brium when the ratio of the square of the total 
sodium eoiieoutratiou to the tolal calcium concen- 
tration is tlie same on the two sides of the mem- 
brane. The I'csults of measurements of the eijuili- 
bria of lithium and chlorine ions on the two sides of 
the amyl aleoliol membrane also confirmed the 
theory. 

In a paper on Peroxides of Bismuth,” by Mr. 
iJ. K. Lc G. AVorsloy and J)r. P. AV. llobcrtson, the 
h i tor d(’Kcribed the products obtained by the oxida- 
tion of bismuth .salts by chlorine in an alkaline 
solution. The product obtained when dilute alkali 
is used is a mixture of oxides and hydrated oxides 
which can be separated by the action of nitric; acid 
of various concentrations. 

Hr. T. M. Lowry and Mr. B. G. Early contribut-ed 
a iiapcr on ” 1’bc Properties of Ammonium Nitrate, 
Part I., tlie Fret^zing Point and I’l'ansition Tem- 
peratures.” I’lio freezing point, w hich can only be 
determined ivith acruraey when the material is 
ground before drying, is 1G9„ C. On cooling the ; 
fused nitrate, distinct arrest points were ob.served ' 
at 125^, 84^ and 82° C. 

The final paper was by Afossrs. R. IL Baxter and 
K. G. Farglier on ” 8ome l.*8 Benzodiazolcarsinic 
Acids and tlioir RcKluction Products.” 

At the informal meeting held on November 20 Mr. 

J. E. Purvis, of Cambridge ifniversity, exhibited a 
series of pliptographic reproductions of the spectra 
of some organic compounds. 


A Nkw Pktkol vSunsTiTUTR involving the u.se of 
alcohol is finding such favour in the United States 
that the manufacturers propose to erect a new plant 
to increa^je production. The fuel costs more than 
petrol, but is said to give an increased mileage, 
which compensates for the added cost. A much 
more imjportimt advantage is the cleanliness of ^he 
fuel, oi c^T^on deposits op spark plugs Wt 


NEWS AND NOTES. 


CANADA. 

Copper in Manitoba. — The Flin Flon proj)erty con- 
taining enormous quantities of fair-grade copper 
ore and much smaller quantities of very rich cop- 
per, gold and silver ores, has been sold to a develop- 
merit syndicate. It is hoped to run a railway 
within 70 miles of Le Pas, and that a large copper 
smelting indu.stry will grow up W'ithin a feiv years. 

Soda A«h Production. — After considerable delay, 
the neiv plant of the Brunner, Mond Company of 
Canada, at Ainhcrsiburg, Out., has started opera- 
tiori.s. The daily output is stated to be 50 tons, 
compared with a capacity of 125 tons. The under- 
taking is entirely self-contained, power plants, salt 
wells and limestone all being situated on the pro- 
perty. 

A Pitchblende Discovery. — The Ontario Govern- 
ment has explored the tliscovery of pitchblende 
near Kearney, in the Muskoka disLi ict of Ontario. 
It occurs in a coar.se granite »£^gmatite dyke, some 
four feet in width, consist^n^of red and wLite fel- 
spar, white quartz, white and black mica and 
i pitchbhmde. The last appears to be associated 
' with the red felspar, and is thus similar to the 
' only other occurence kiiowui in Canada. Euxinite, 
giving indications of radium, h.*is been found in 
I Lanark County, d'lie mineral itself contains 63*61) 
per cent, of uranium, and the felspar with whic’n 
it is associated, 0*35 ])er cent. The pitchblende 
carrie.s 10 ])er cent, of lead. Since 1914 the pro- 
vince of Ontario has offered a reward of $25,000 to 
the first discoverer of ores containing radium 
suitable for commercial extraction. 

SOUTH A ERICA. 

Manganese Ore in the Transvaal. -At various 
times, and notably during the war, search has been 
made for ((unmercually valuable manganese ores in 
tlie Tran.svaal. Tiie neighbourhood of Krugers- 
dorp, among others, has long been known us a 
manga niferous area, and recently a payable deposit 
of pyiolusite was discovered there. A company 
capitalised at £50,000 has been formed to purcha.se 
and develop the property. 

Exploitation of the Nitrate Deposits at Prleska. — The 
South African Nitrate and l\jlash Corporation, 
Ltd., Johannesburg, which has a capital of 
,£160,000 w’ith power to increase to £500,000, is 
about to work the shale deposits in the districts of 
Rrieska and Hay, whicli contain from 3 to 10 per 
cent, of potassium nitrate, and were described 
recently in this Journal (1919, 360 t). The Cor- 
poration has acqnire<i the rights over some 300 
sq. miles of the deposits and intends to work the 
slialcs themselves and not the dcdiris, as was for- 
mc'rly attemj)^^!. They are to l)e worked, at least 
at first, from existing (lift' faces and as far back 
as the shales are oxidised and CfUitain nitrates. 
The latest view as to tlie origin of the nitrates is 
that they have been formed by the action of 
bacteria, or imssibly of electricity, the potash or 
other base having previously existed in the shales 
in some other form of combination. The shales are 
to be broken out by quarrying, passed through a 
^-inch screen, and the other portioji, wh^'h has a 
high proportion of nitrate, is to be u.sed directly as 
' a fertilising agent. The coarser portion ds to be 
I leaclicd with hot water and the solution concen- 
I trated and tlie nitrate r<'covered by crystallisation. 
The final mother liquors are either bo used a« a 
fertiliser or a.s a source of nitric acid. In former 
years the working of these deposits was hampered 
by scarcity of winter, but an ample supply ia stated 
to be obtivinable by boring St a depth of from 60 
to 100 feet. At a later date it is proposed to xnanu- 
faotui% snlpbuHc; noid from a deposit of pyrites 









bolonging to tho CorporAtion and to OBtablish nitric 
acid, fertiliser, and explosive works in the vicinity 
of a central depot to be situated at Prieska. This 
place is convenient to the deposits, and is only 
112 miles from I)e Aar Junction, itself 839 miles 
from Port Kliznbetli. — {U.S. Com. Hep., Sept. 80, 
1919.) 

BRITISH INDIA. 

Industries in Bombay. — The Annual Report of 
the Director of Industries of tho Bombay Presi- 
dency for 1917 — 1918, recently to hand, gives a 
brief resumS of the work nccoinplished by the De- 
partment under tho war conditions then prevail- 
ing, with short notes on some aspects of the chief 
industries examined. 

Handloom Weaving. — This industry has been 
generally greatly hampered by the high price of 
yarns, the uncertainty of tho market, and the diffi- i 
culty of obtaining dyes, I 

Pottery. — The manufacture of bricks, and to a 
smaller extent of roofing tiles, is carried on in 
various parts of the Presidency. No other branch 
of the pottery industry has yet been attempted in 
Bombay, notwithstanding tho abundance of raw 
raateriiil ; but it is hoped that when the Demonstra- 
tion Factory, for which proposals are being pre- 
pared, is established, the commercial possibilities 
of various new lines of work will be indicated. The 
brick industry is flourishing, but tho cpiality of the 
product leaves much to be desired, although it has 
been demoustratod that a brick far superior to the 
ordinary Kalyau brick can bo made from local 
material. The roofing-tile industry requires 
encouragement and guiding along right linos of 
manufacture. Capital is being invested in various 
districts, and considerable progress may he shortly 
expected. 

Oil-seed Crushing. — The production of vegetable 
oils has increased of late years. Tho difficulty, 
howeyer, appears to be that the right type of 
machinery is lacking. The introduction of more 
efiicient methods of decortication, de-shclling and 
washing of seeds would result in the production of 
purer articles and effect a saving in labour. AVith 
regard to the utilisation of tho oils, methods of 
purification are necessary, and such oils would then 
be of value for edible purposes. A great future 
awaits the Indian vegetable oil trade with the in- 
troduction of hydrogenation. The saving in trans- 

§ ort alone would be enormous, apart from the pro- 
uction of a wholesome and efficient suhstituto for 
“ ^ee.” 

Glass. — AVar conditions, while generally hamper- 
ing industries, have temporarily assisted others 
through restrictions on freight, and glass is one 
of these. Five glass-making firms have started in 
Bombay city during the war, and, in spite of diffi- 
culties in regard to coal supply, have met to some 
extent the local demand, in particular for cheap 
lanip-w'are. 

Sugar.— The possibilities of sugar manufacture 
are to he tested by a local syndicate in tho Ahined- 
nagar district, where a suitable area of land on one 
of the new canals has been acquired. The syndi- 
cate’s operations are wat<;hed with considerable 
interest and must prove of the greatest value as a 
lesson in- the economical use of water and manure. 

Miscellaneous. — Brush-making has made some 
progress and the class of articles produced has 
undoubtedly improved. Button-making may com- I 
mand more notice in the future. Raw materials ! 
for this industry .ye available in the shape of bone j 
^d horn, in addition to the hoka ” nut, found j 
in the south of Kathiawar, and the tali palm ; 
seeds of Kanara. The Department has taken over 
temporarily certain button-making machinery and 
proposes to experiment and examine the possi- 
bilities. 


In the absence of any available expert no experi- 
, ments in tanning have been made on this side of 
j India. Leather belting is made in Bombay, and 
; its suitability to compete with the imported article 
is under investigation. 

FRANCF. 

I Industrial Notes. — Chemical Industry . — Tho re- 
newal of trade relations wdth Glennany is the great 
question of tho day, especially in view of tho great 
shortage of dyes and intermediates. The lead 
taken by Belgium in adopting the policy of the 
open door as regards enemy products has caused 
quite a sensation in French industrial circles. 
Common sense and expediency dictated this policy 
to Belgium because in many respects she was in the 
same predicament as France, lacking all the most 
essential materials vital to her industries, such as 
carbonate of potash, wdiich is required in great 
(piantities for glass-making. It is anticipated that 
JOngland and America will follow suit, and France, 
ill spite of a strong moral reticence, will he forced 
by circumstances to follow the example of her 
Allies. 

Prices are rising everywhere, and even war pro- 
ducts, such as acetic acid, show the same tendency. 
The shortage of coal will not improve matters, and 
the further call made on production by the devas- 
tatecl provinces as they gr.adually come back to life 
will in all probahiJity keep up prices for some time 
to come. 

Coal and Transport , — American coal is finding its 
way to most ot the French ports. Rouen has re- 
ceived American and (lerman coal, and there are 
large stocks on tho quays at Bordeaux and Le 
Haivre. The difficulty lies in distribution, country 
districts being cut off from the ports. Tho textile 
industry is, in particular, severely liandicapped by 
lack of transport facilities, (‘otton remaining 
stocked at Le Havre which should he conveyed to 
tho looms in eastern Franco; more than' 8,000 
\vorkers have thus be(?n thrown out of employment. 
The Ciovornmeint is taking strong measures to put 
an end to the transport crisis and has appointed 
two committees, one to co-ordinate the activities of 
the different railway companies, and the other, a 
technical committee, to look alter the efficiency 
of the rolling stoc'k proper. 

The French metal market is much disturbed on 
mToiint of ilie shortage of raw materials, and it is 
ieared that inany factories will have to close down, 
instances of this kind having already occurred in 
the North of P’rance. Finns are being driven to 
import from England and America, notwithstand- 
ing tho unfavourable rate of exchange; with normal 
mojuis of transport their requirements could he 
easily met from homo 80 Mn;eH, such as Lorraine. 

Peirttleum, — Prospecting for oil in Algeria has 
recently been very active. The “New Grosny Oil- 
fields Co., Ltd.,” has struck oil at a depth of 180 
metres at Mesilla and Medjilla, in Oran, and the 
bore-holes at these two places are each producing 
lour tons of oil per day. The success of this 
English comp, any is rousing tho French industrials 
to a sense of keener interest in the development of 
the natural riches of their colony as well us of the 
potential oilfields in the Jura and Les Landes dis- 
tricts of France. 

Metallurgy . — Tho tendency of French metallurgy 
before the war was to be as self-oentred as possible. 
The ideal which each individual company aimed at 
was to group together the blast furnaces, steel 
works, and rolling mills, and to obtain command of 
raw materials by buying or obtaining concessions 
for iron and coal mines. Once this concentration 
had been achieved the next step was to increase 
and intensify production ; and this was done slowly 
by a judicious distribution of the accumulate 
profits more than by any sudden increase of capital, 
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thus leaving the latter relatively small compared 
with the magnitude and importance of the under- 
taking. 

This state of things is being gradually modified 
as a result of the war, and the tendency now is for 
such big self-contained firms hs Schneider and Co., 
La Marine^ Micheville, and Pont-ii-Mousson to 
extend thoir spheres of action and become great 
banking concerns controlling many factories 
making finished products, navigation companies, 
etc. This policy first became manifest Avhen Alsace- 
Lorraine was returned to the mother-country. 

French metallurgists are now ousting the Ger- 
mans from the splendid factories which the latter 
built in Lorraine, and many are giving up their 
former policy of gradually extending their own 
works to share in the riches and development of the 
recovered province. The present outlook is conse- 
quently one of constant fusion, absorption and 
amalgamation of various interests, and this is 
paving the way to a sort of State collectivism; 
owing, however, to the strongly individualistic tem- 
perament of the French^ it would not bo surprising 
if a reaction were to ensue. The Germans are fully 
aware of the great possibilities of French metal- 
lurgy, but they eaitertain the hope that the French 
character and French capital will be unequal to the 
task of realising them. Meanwhile, the blast fur- 
naces in Lorraine continue to bo severely handi- 
capped by the great shortage of coke, adequate 
supplies of which are dependent on good transport 
facilities. As a result of recent strikes, the pro- 
duction of iron ore in Lorraine during September 
wa., only 440,000, against 6-55,000 tons in Augtist; 
the quantity exported was 500,000 tons, of which 
100,000 tons went to Germany. 

Supply of Potash to France from Alsace. — The 
following figures show tlie deliveries of potash in i 
metric tons from Alsace to France during the first 
six mouths of 1919: Kainite (12 — 16%) 77,0-55, 
sylvinito (20—22%) 40,048, potassium chloride 
(50 — 00%) 14,428. The total (1.51,531 metric tons) 
is equivalent to 27,543 tons of pure potash. In 
1913 the total consumption in Franco was c((uiva- 
Iciit to a. maximum of .35,000 tons.- -(Z. (i/o/e<c. 
('hem., Oct. 3, DlOiJa 

UNITED SPATES. 

New Mining Research Laboratories at Pittsburgh — 

The great Fittsburgh laboratories of the U.S. 
lluroau of Mines were formally opened at the be- 
ginning of October. They have been erected at a 
cost of a million dollars and are designed for in- 
vestigations relating to mining, including the study 
of .accidents and methods of preventing them; they 
will also servo ns a bureau whore miners and 
operators may obtain information and help. 
Chemical and physical research is to be pursued on 
gases, explosives and mineral substances. The re- 
search iVork done under the direction of the Bureau 
at various stations and laboratories is divided under 
the headings Mining, Metallurgy, Petroleum, 
Mineral Technology, and Mechanical Equipment, 
under which the utilisation of fuel is included. 

Detection of Soya Bean Oil in Linseed Oil. — Re- 
search conducted at the Bureau of Standards in- 
dicates that a satisfactory hexabroniide method for 
detecting even small percentages of soya bean oil in 
lins^d oil is rapidly nearing perfection. Hitherto 
the iodine number has been the only constant of use 
in identifying these two oils, but in mixtures of 
them as much as 30 per cent, of soya bean oil could 
escape detection since the iodine number would 
still fall within the limits allowed for pure linseed 
oil. The hexabromide method, however, may make 
it possible to detect as little as 5 j^er cent, soya 
bean adulteration. The hexabromide fifl^e for 
pure linseed oils appears to lie between 46’6 and 
46*9, while the upper limit for soya bean i# about 
6, most samples averaging around l^B* 


Institute ef Bakiug. — Representatives of the 28,000 
baking establishments in the United States, after 
I two years of preparatory work, have formed the 
I American Institute of Baking, with ample financial 
j support to carry out its programme. The Insti- 
i tute will conduct research on fundamental problems 
I connected with the industry, will study ail matters 
relating to production, and interest itself in edu- 
cational affairs. The National Research Council 
.will co-operate in 8cle(;ting problems, proposing 
methods of attack, and will act generally in an 
advisory capacity. 

Records of Prices of Chemicals. — The War Indus- 
tries Board has issued a series of valuable bulletins 
i covering the history of prices of various com- 
1 modities, which may be purchased from the Super- 
I iiitcndent of Documents, Government Printing 
i Office, Washington. The chemical group includes 
i minerals, acids, heavy chemicals, miscellaneous 
inorganic chemicals, fertilisers, soaps and glycerin, 

I essential oils, fiavouring and pcifiirnery materials, 

1 w’ood distillation products and naval stores, natural 

■ dyestuffs and tanning chemicals, coal-tar crudes, 

1 intermediates and dyes, 4rugs and pharmaceuticals, 

; explosives, proprietary preparations and miscella- 
; noous organic chemicals. 

Chemical Glassware. — As a result of complaints re- 
I garding a lack of uniformity in American-made 
I chemical glassware, a committee of the American 
! Chemical Hocicty h.as undertaken to survey the 
! situation, and, where necessary, devise means of 
; imjjroveinent. Imported ivarcs were never perfect 
j in this respect, hut less experienced manufacturers 
I have shown an inclination to vary dimensions 
which, it is feared, will make the re-entry of German 
material much loss dilficult. The quality of 
American glassivaro is very satisfactory, and there 
is no reason why necessary corrections in size and 
shape should not bo made promptly. 

‘‘Chemical Abstracts.” — The final volume of the 
decennial index of “ C/icmiccd will be 

issued shortly, and the editors are to he congratu- 
lated on some unique features which greatly assist 
the reader in searching through the chemical litera- 
ture for the years covered. The “Ring Index” 
is an original feature ivhicdi will enable one to trace 
any ring complex by its formula without knowing 
' its name. Abundant use is made of cross-references, 
subjects rather than words arc indexed, and page 
: references include figures indicating fractions of a 
page w^hich are especially useful in organic 
! chemistry. The naming of organic compounds 
: according to a uniform system and indexing them 
; under the names of parent compounds gives the 
i index more of the character of a general hand-book 
of organic compounds than anything attempted 
, heretofore. 

j Progress in Tanning Fish Leather.— The Bureau of 
i Fislieries of the Department of Commerce reports 
I excellent progre>ss in the tanning of fish skins. A 
I company formed for this purpose has established 
I stations in North Carolin.a and Florida for the cap- 

■ ture of sharks and porpoises, and it is undenstoM 
! tliat the number of stations will he increased as 
j rapidly as possible. Another company has ret'ently 
: acquired a site for a fish skin tannery in Wash- 
; ington. Samples of leather recently submitted show 
! a marked improvoincnt over earlier efforts. The 
i leather is soft and pliable, and appears to have 
! ample strength for many uses. The Bureau of 

Standards is to make tests of the leather product as 
to durability, porosity, tensile strength, pliability, 
water absorption, wearing qualities, etc. The jjiets 
which the Bureau design^ for the capture of 
sharks are proving successful and will be generally 
adopted. At the fishery stationa the liver oil is 
extracted and the fiesh converted: into fertiliser. — 
(17,^. Uom. JBep., 23, 1919.) 







GENERAL. 

the “ JubUce ” of “ Nature/' — The completion of 
fifty years of service as a scientific periodical has 
been most fittiiifjjly commemorntod by the editor of 
Nature by the pr.blicatioii of u Jubilee miinber, 
in which the pro^^ress jnid a( liiovcmciit'* of science 
and their apj)liCiiiion.s lo indir^try mimI I lie arts are 
authoritatively reviewed. 'Hie first niirnhcr of 
Nature was psihlished on .Novi'mlxr J. IKiD, 
with the object, as stall d in iIk' ori;^iiial circular^ 
issued on its init i.it ion, of “ idaein^ before the 
general public* the ^rajid results of scientific work | 
and scientific discovery and of urp;in.i>: the claims of 
science to a more j^eiieral recognition in education 
and in early life." 'fliis, amongst other aims, has 
been consistently maintained, and the founder, Sir 
Norman Lockyer, and the present editor, Sir 
Jitichard (Gregory, arc indeed to bo eongratnlalcd 
on the conspicuous success of their laliours and on 
the Jiigh scientific* standard that lias charaeterised 
the eoniribntions to Antir/c during the past 
fifty 3 mars. Tlwoughout this long jieriod they lm\(> 
secured the co-operation of all leaders of science, 
they have kept actively in touch with the work of 
scientific societies both in tliis country and abroad, 
and have provided an invaluable medium for 
scientific discussion. Sucli contributors and con- 
tributions have given Aafuie an excejdional 
place amongst sciciiitilic jouriuils. Its com})re- 
hensive eliaraeter and Inoad outlook have served to 
educate and stimulate a wide circle of readers, 
whilst it lias been pai ticularly valuable in direc ting 
'the attention of workers in science to the progrt\ss 
of discovery in fields other than their omi. It is 
from this standpoint that tlio n'rien.^! in the Jubilee 
issue will appeal especially to those associated with 
choniiiail industry or sciciiee. Some forty articles, 
all contributed liy repiesi-ntativo authorities, nre^ 
included in the public.aiion, togetlier with “Vale- 
dictory Mernoric's ” by Sir Norman ]..(>ekvor, and an 
appreciative aeeoimt of his life and evork by Dr. 

H. Deslandres, of Paris. The ehomieal contribu- 
tions comprise “ Tlic Progress of Chenii.stry,” by 
Sir Edward Thorpe; “ Choinistry in the Making,” 
by Prof. H. E. Arrestrong; “ The Di.seovery of the 
Ohemienl Elements since 1S09,” by Prof. H. B. 
Dixon and H. Stephen; “Physical Chemistry — 
Past and Present,” by Prof. J. C'. Phili|); and an 
abstract of the address reiently delivered bv Dr. 
M, H. Nichols as president of the American 
Chemical Society on ” Research and its Applica- 
tion.” Other articles deal with almost every 
braneh of science, with borderland subjects of out- 
standing importa.nce, such as “ Radium and the 
Electron,” “ Atom.s and jMoIeeulos," with tech- 
nical applications of science, v/itli the teaching of 
science, and witli the promotion of research. All 
are suggestive, helpful, and full of interest. They 
constitnte an appreciative tribute to tlie con- 
spicuous services Ad litre has remlerod towards 
the advancement of science and mark a happy 
augury for tlie successful rnajntcnar.ce of it.s in- 
fluence and utility. 

Fabric Structure and Design.— A special committee 
of the Textile Institute, Manchester, ha.s pr«‘])jii(*d 
a scheme for giving effect to a proposal for tic* 
advancement of fabric structure, colour, and 
design in relation to woven cotton and mixture 
fabrics. Mr. John Crompton, a member of the 
Council of the Institute, has given a sum of C2,(X)(), 
the annual revenue from the investment of Avliich ' 
is to be devoted to the provision of awards to ihe 
designers .and weavers of original cotton textile 
fabrics designed and woven bv themselves in tech- j 
nieal colleges or weaving scliools in the British | 
Eraf|ire. It is propoHcd that, with a view to 
raising the standard of products in the industry, 
the Committee of the Institute shall act as a 
collecting and distributing agency in respect of 
samp^ of fabrics. 


Floaucial Dcvelopmeato jn the German Chemkal 
, ‘•Grossindiwtrie/’— The chief firms represented in the 
“ Interes-sengemeinschaft ” (l.G.) are about to double 
their capital with a view to developing the nitrogen 
fixation plants. Forty per cent, of the new capital 
will take tlie form of per cent, preforeiico shares, 
each share entitling its holder to two votes, and the 
rcmaindci* will be b/roretl at .107 to existing holders 
on a .share for share basis. The object ol the pro- 
iiucnce share issue is, it is slated, lo prevent the 
iindi'rtakiiigs passing under the control of foreign 
interests, whitdi have beoU busy piircliasiiig shares 
at their present depreciated values. 

The Farhwerke Hbchst has issued the following 
communication rolativo to these changes: — The 
agroemeiit arrived at in 1916 b(3tween the firms con- 
stituting the l.G. provided that in certain cases 
prolits and losses should be rcstrict-cd to individual 
(ompanies. T'his arrangement applied, in par- 
ticular, to the producers of synthetic nitrogen com- 
pouiids, viz., the Badische Co., the Bayer-Lover- 
kusen ('o., and tlie A.-G. fiir Anilinfahrikation in 
iierliii-Treptow. The magnitude of, the nitrogen 
works 110 longer corresponds to the capitalisation of 
the compainies operating them, and the eoniplcl/cd 
and ]nojocted extensions at Oppau and Merseburg 
alone iioce,ssitato an expenditure of 100,0()(),00() 
marks. MTien all the contemplated extensions have 
Ikh'u completed there will bo available for German 
agriculture a yearly supply of .TOO, 000 metric tons 
of combined nitrogen. As from January 1 next all 
tlio firms adhering to the Gemeiiischaft wuTI In': 
financially interested in the nitrogen industry. T}u> 
Farbwei-ke Hbchst is increasing its capital from 90 
to IHO million markft. and the other companies are 
jicting siniilai ly ; in the ( use of Die Hbehst eompany 
moderate dividends arc iiromiKod on aeconnt of the 
present financial year, lor the payment of whieli 
the reserve funds will be eneroaelu'd upon, if neces- 
sary. — (Z. dtujeu'. ('hem., Oei . 21, 1919, and other 
aonrees.) 

The United States and German Chemical Patents. — 

According to the Derliver Jioitrscn (Untrier, the 
object of Mr, Irving H. Keene’s rerent visit to Ger- 
many (Ibis .1., 1919, 417 e) was to make private in- 
(piiries concerning the propoSkl purchase en hlor 
of the most valuable Gcjuian ])ateiils relating to 
dyes and pharmacf'utieal products bv a pnri'ly 
financial company in wliich both Anicricnn capital 
and (b'rnuMi chi'mical indnstr.v would ho repre- 
sented. -•(/. dtiijetr. ( hem., Oet. 10, 1919.) 

The Iron and Steel Position in Spain. — The Madrid 
corre.sjtondimt of the “ (knnite des Forges do 
France ” descrihes the present position of the 
Spanish iron and steel industry as follows: — Tlume 
are in active operation in Spain 2T blast furnaees, 
TO puddling furnaces, Tl open-lieartli fiirnaces, 7T 
re-beating furnaces, 4T forges, and 2 electric fur- 
nates distributed among U establislimeiits, owning 
about 2fX)0 water h.p., 5T,000 steam h.-p., and 
21,000 electric b.-p.. and emjiloying aUogcihor 
about 12,000 workpeople. Their total share capital 
is <,'8,600,000, and they have issued bonds for the 
total sum of £2,6H(),0<j0. 

During the war the iron-ore output fell from 
If, 861, 000 tons in 19 IT to 5,551,000 tons in 1917, 
and that of iron pyrites from 926,000 to T76,000 
ton.s, w'hilst the wolfram production, the whole of 
whieli wuis exported, inereasod from 2T5 to 546 tons. 
The shortage of eoal eons(‘([uent on the decline of 
imports from England 3vas to some extent relieved 
by an increased output from the Asturias collieries. 
Owin|? to the heavy orders of the belligerents, the 
Spanish iron and steel industry enjoyed a period of 
exceptional prosperity during the war, hut with the 
advent of peace it is faced with a grave crisis, for, 
owing to its inefheient plants and not too highly 
per$onnelf it is little likely to hold its own 
iA England a^d Af^ertca* Tho 
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j|^RU$ing gituatHm/haa decided to 
come to the aid of the industry, and import duties 
lire to be re-imposed. — {Iron and Coal Tr. Hev., 
Oct. 17, 1919.) 

Graphite Deposits in Siberia.— On the right bank 
of the Kurcika, a tributary of the Yenisei, in the 
Turukhaa territory, enormous deposits of graphite 
have been discovered extending for many kilo- 
metres in a double layer, the upper one of which 
is in parts 14 feet thick. The deposits arc sulh- 
cient bo supply all Kussian requirements and to 

rovide material for an export trade, which would 

e facilitated by the inexpensive water transport 
available. Samples of the graphite show it to be 
of a steel grey colour and equal apparently to the 
best pencil graphite. This neighbourhood promises 
to develop into a new mining district, and the 
Ciovernincnt proposes to begin operations in the 
.spring cither on its own account or through a 
group of Amciicaii engineers. — (X. anr/cir. C/icm., 
Oct. 3, 1919.) 

Position of the Belgium Chemical Industry.- There 
were twenty-seven ehemiciil factories in Belgium 
before tl)e war, and of these only seven were left 
undisturbed during the German oeciipatioii ; the 
remainder wa.s despoilcxl of- most of the equipment 
material. A number of associations has been 
formed with a view to securing supplies of raw 
materials, and these have amalgamated under the 
title of “ FedtTatiou dos luduslrics Chimiqnes de 
Belgique.” Considerable diflieultics are lieing 
experienced in the matter of sales. There i.s little 
home dcuiaud, the market being Hooded with 
foreign prodiicis, among which .are chea}) German 
goods introduced tiirough Belgian agents. A de- 
mand is arising for the prohibiti»)n of free imi>orts, 
and for imports to ho granted only to trade associa- 
tions. Great difficulty is being experienced 
in regard to exports. Prior to the war Germany 
was oiu! of Belgium’s most important markets, 
particularly for sulphuric acid, and it is considered 
that Germany should be made to purcha.se at least 
i?00,000 tons of Belgian sulpliuriif acid annuallv. 

^ The following information regarding the present 
position of the Belgian chemical industry has heeu 
issued by the Coinite Central Industriel. ’.I’hero is 
eery little activity in the soda and potash industry. 

'1 he output of acids amounts to only about 20 per 
<'ont. of the pre-war normal. The nianiifactiirc of 
artificial fertilisers is suffoiing from the lack of 
mineral idiosphate. The dye industry is at a stand- 
still owing to shortage of raw materials. ^’110 tar- 
(listilling industry is erediiod with very little pro- 
ductioli on account of the small number of coke 
ovens ill o])oratioii. There is little doing in tho 
wood-distillation industry Giving to lack of timber. 
The manufacture of explosives is being taken in 
liand. The match industry is being carried on, 
hut is hampered by the high import duties in 
foreign countries. In general, there is no activity 
in the fat and grease industry. Tho mineral oil 
industry suffers owing to tho higli cor.t of raw 
mnterirds. The soap industry has restarted opera- 
tions, but only on a very limited scale. Tho glue 
and gelatin works at Hnsselt resumed work in 
31 ay, but the output is only one-third of that of 
1914. The two oldest Belgian chemical firms, the 
Produits Chimiques d’Aisonu, the Produits Ohirui- 
qiies do Aloiistier and tho Societe do Superphos- 
phate ct Guano, have gone into liquidation, and 
will be taken over by a new company with a capital 
of 6,000,000 francs. 

A new company with the title of “ L’ Alliance,” 
with headquarters in Antwerp, is to be formed for 
in vegetable and mineral oils. The capital 
win be 3 million francs, in 6000 shares of 600 francs 
each j 2840 shares will be held by the British Petro- 
wum C0*. and # like number by Pi^troles 


A New Process of Producing Alumina.— -According 
to Tidskrift for Kemi (No. 2, 1919), Professors H. 
and V. 3t. Goldschmidt, of Christiania University, 
have worked out a new process of isolating alu- 
minium oxide from the mineral labradorite which 
occurs in huge masses at Ekersiind, Sogne, and 
other places on the west const of Norway. This 
minerai is a mixture of albite (NaAlSi,Ou) and 
anortliite (CaAlSiaOB) in the proportion of from 
1 !l to l!3, with an average content of 30 per cent. 
Ah.O,. It has been long known that the alumina in 
labradorite can ho extracted with dilute acids, but 
tho 3Ies.srs. Goldschmidt were the first to devise a 
commercial process. They treat the mineral with 
30 per wnt. nitric acid, whereby silica remains un- 
dissolved and the aluminium, calcium, and iron go 
into solution as nitrates. The solution is 
evaporated to dryness and the residue ignited at 
such a temperature that only the aluminium salt is 
decomposecl. The calcium and sodium nitrates are 
leached out and, after crystallisation, utilised as 
fertilisers, the alumina being used for the prepara- 
tion of aluminium salts. Tho nitrogen oxides 
evolved during the igniti« of tho nitrates are 
recovered as nitric aciili AliiTninium sulphate is 
already being mamifactnrod in <|nantities sufficient, 
it is stated, to cover the demand of the paper and 
cloth industries in Norway, by tho Akticbolget fiir 
lOlektrotecknisk Jndnstri at Didbak, bnt this firm 
is now experimenting with the Goldschmidts’ 
process. 


CORRESPONDENCE. 


‘ WITHOIT STHAW.’’ 

Sir,— I write in connection with the paper on 
“ Egyptian Bricks,” given by xMr. G. Budd Thomp- 
son at a meeting of the Society of Public Analysts, 
and reported in your last issue (j). 11 111 ). It may 
he that the ))aper itself dealt fully with the 
tlicories that have been advanced by others in an 
endeavour to tlirow light on the Biblical “ bricks 
without straw,” but it seems of interest to recall 
the investigations of J)r. Aclieson, detailed in his 
interesting account of the steps leading to hhs 
invention of the colloidal graphite lubricants 
” Aquadag,” “ Oildag,” etc. (this J., 1910. p. 246>. 
lie found that tho difference avs regards plasticity, 
between German and American days (identical as 
far as ordinary analysis showed) resulted from a 
difiVreiice in their preliminary treatinent, A wash- 
ing of clay with water containing material, such as 
tannin, incroa.sed its state of subdivision, rendering 
it much more plastic. Acheson showed that straw’ 
.treated with water lost 50 jicr cent of its w’eight, 
and that the watery infusion so obtained pro- 
duced the same effect on clay as the tannin treat- 
ment. A suii'dried briquette of treated clay 
showed a greater tensile strength than a burnt 
brick of untreated clay. Acheson therefore con- 
duded — ahd I think very plansilily— that the Egyp- 
tians were acquainted with this property of straw* 
infusion, making use of it in their brick-making, 
and from this arose the outcry when the supply 
of straw* w'as stopped. 

The effect, of course, is a colloidal one. Col- 
I loidal matter extracted from the straw exerts a 
; protective action on the finely-divided clay, the par- 
; tides of which are assumed to be surroundea by 
the strongly hydrated colloid, and so proventeoi 
from coming together to form large aj^regates. 
— I am, Sir, etc., 

Forest Hill, S.E. Ai.an A. Dbvhicond. 

Not. 19 / 1919 , 
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PERSONALIA.; 


Dr. R. H. Pickard, Principal of the Municipal 
Technical School, Blackburn, since 1908, has been 
appointed Principal of the Battersea Polytechnic. 

An offer of £20,000 lias been received by the 
University of (jHasj^ow from Mr. John T. Cargill, 
director of the Anglo Persian aiid other oil com- 
panies, for the foundation of a chair of applied 
physics. 

Prof. J. C. McLc'nnan, who ha.s been acting as 
scientihe adviser to the Admiralty in regard to 
lieliinn and other suhject.s, is now returning to his 
duties as professor of piiysi(*s in the University 
of Montreal. 

The following appointments have been made to 
the staff of the Bradford Teclinical College; Head 
of Chemical Department, Dr. R. B. Abell ; Lecturer 
in Chemistry, Mr. H. P. Stark; Hoad of Dyeing 
Department, Dr. L. L. Lloyd. 

Mr. P. A. Molteno and Mrs. Molteiio have offered 
the sum of £.‘10,000 to the University of Cambridge 
for the erection and maintenance of a building to 
be used as a research institute for parasitology, 
provided the University linds the site. 

The death occurred at Falkirk, on Xovemher 
14, of Dr. John Aitken, F.lt.S., at the ago of 80. 
Dr. Aitken was a recognised authority on atmo- 
spheric pollution by dust particl(‘s, and in Novem- 
ber, 1918, he was awarded the Jtoyal Medal of the 
Royal Society for resea relies on the nnclci of 
cloudy condensation. 

The Nobel Prize for chemistry for 1918 ha.s been 
awarded to Prof. F. Haber, of Berlin University. 
Prof. M. Planck, of the same University, and Prof. 
Stark, of the University of CreiLswald, have been 
awuirded, respectively, the 1918 and 1919 Nobel 
prizes for physics. The award of the 1919 prize 
for chemistry has been held over. 

The King has been pleased to approve of the 
following awards made by the President and (.'oun 
cil of the Royal Society; A Royal Medal to Prof. 
J. B. Farmer, for his notable work on plant and 
animal cytology; and a Royal Afedal to Mr, J. 
H. .leans for his researches in applied mathematics. 

The Davy Medal has been awarded by the Presi- 
dent and Council to Prof. P. F. Fraiikiand for his 
distinguished work in chemistry, especially that on 
optical activity and on fermentation ; and the 
Copley Medal to Prof. W. M. Bayliss for his con- 
tributions to general physiology and to bio physics. 

Among the Fellow's recommended for election to 
the Council are Sir J. J. Dobbie, Sir II. A. Had- 
field, Sir W. J. Pope, and Prof. W. P. Wynne. 


LEGAL INTELLIGENCE. 


Fire and Explosion at a TNT Factory. Claim 
AGAINST Insurance Companies. HooUy Hill 
liuhher arid Chemical Co., Ltd., v. lioyal 
Jnsurance Co., Ltd., mid Others. (See this J., 
1919, 193 R, 399 R.) 

In the Court of Appeal on November 3, counsel 
for plaintiffs stated that the parties had agreed 
that the order of Mr. Ju.stico Bailhache as to costs 
against his clients and in favour of the Royal Insur* 
ance Co. should be discharged, and save to that 
extent the appeal should be dismissed without costs 
to either side. 


i Sale op Mineral Jelly for Edible Purposes. 
j B. Bull V. The Morris Beef Co. 

In the King’s Bench Division, on November 5, 
an action was brought by the plaintiff to recover 
£2500 as money paid under a contract of June, 
j 1918, for the supply of 100 barrels of “ bakers’ 
grea.se,” for edible purposes, at 130s. per cwt. It 
was contended on behalf of plaintiff that the 
material supplied consisted of petroleum jelly or 
vaseline, and export evidence was given to this 
effect. The defen(>e denied that there had been 
a verbal warranty that the material was edible, 
and stated that the jelly w'as sold to plaintiff 
through a third party, who was informed by defend- 
ants that they were ignorant of the nature of the 
material, and that it had been sold to them as 
bakers’ grease or mineral oil and fat. 

Mr. Justice Sankey found that plaintiff had 
e.sLahli.shed his ease, and he entered judgment in his 
favour for £2215 and cost.s. 


PARLIAMENTARY NEWS. 


' HOnSK OF COM-MOiNS. 

Steel-testiiuj Laboratory, Sheffield. 

Mr. Kollaway, in reply to Mr. Neal, said that, 
with the exception of the laboratory in Shcihold 
taken over in December, 1917, at an annual rental 
of £.)00, all other temporary metallurgical labora- 
tories establi.shod during the w;ar have been closed 
down. A laboratory for testing metals required 
for artillery equipment and aircraft will be needed 
so long as such materials are supplied to (lovern- 
ment Departments. The lutiiro annual cost is 
estimated at £6,100, and it is hoped to recover an 
approximately ecpiivalcnt sum from contractors. 
(Nov. 6.) 

Soap Mamifacture. 

Mr. Bridgeman, for the Board of Trade, informed 
Major Barnes that a sub-committee of the Central 
Committee appointed under the Profiteering Act is 
: now engaged upon an inquiry into the rnanufactiiro 
of soap.— (Nov. 11.) 

V eye fable Oilseed Prodacts. 

In reply to Lient.-Commander Kenworthy, 
Liout.-Col. Amery stated that no preferential duty 
on the export of palm kernels will bo appliedio the 
mandatory areas granted to this country under the 
covenant of the U^ague of Nation.s.--(Nov. 12.) 

(^oal Consumption in Coke Ovens. 

The Parliamentary Secretary to the Ministry of 
Munitions, Mr. J. F. Hope, in a written reply to 
Mr. Atkcy, said the only ligures available which 
indicated the amount of coal carbonised in coko 
ovems wore those for the production of metallurgical 
coke; these were; — 1916, 13,422,195 tons; 1917, 
13,801,607 tons; 1918, 13,277,007 tons. In 1917 the 
; sub-cli vision for by-product, hec-hive, and retort 
; ovens was 10,866,673, 2,411,244, and 523,690 tons, 

1 respectively, — (Nov. 12.) 

I llecent Trading with Germany. 

' Following a question by Mr. A. Short, Sir A. 

! Cledde.s issued a statement of the total value of the 
i import and export trade between this country and 
i Germany during the period Nov. 11, 1918, to Oct. 
j 31, .1919. The imports from Germany were valued 
i at £217,436, and included potash compounds (other 
than manures), £53,780; manures, £29,269; and 
dressed leather, £26.990. The total exports to Ger- 
many were valuea at £16,207,748, of which 
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£10,798,973 was in resi^ct of home produce and | 
manufactures; under this sub-heading are included : 
linseed oil, £1,618,396: rape se^d oil, £206,499; i 
soap, £480,437, Of the foreign and colonial pro- j 
duce exported, animal and vegetable oils were 
valued, at £111,054; raw riibl)er, £374,409; uii- . 
wrought copper, £57,500; and sugar, £60,2(97. — : 
(Nov. 12.) i 

(lOit Supplies {(Julorific Standurd). 

Sir A. Geddes informed INlajor Barnes that the ! 
suggestion made last Juno by the Board of Trade i 
to local authorities, that they should refrain from 
taking proceedings against gas companies in respect ( 
of dehcieiit caloriiic power will have to he renewed 
until the end of April next, owing to the deplettHl 
stocks of coal at gas works. — (Nov. 12.) 

Feediufj Stuffs and. p'ertilisers. \ 

In answer to Mr. Sitch, and wiili reference to the j 
Report of tlic Consulting Chemist to the Royal 
Agricultural Society on the marketing of worthless 
feeding stuffs and fertilisers at excessive prices i 
(this issue, p. 44 In), iSir A. Boscawen said that 
protection against siich fraudulent sales was pro- 
vided by the Fertiliseis and Feeding Stuffs Act of 
1906, but the Board of Agriculture was now con- 
sidering the possible amemlmont of this Act with 
a view to giving greater protection to the farmer. : 
Prices of t'eriilisers are not controlled by law; 
prices and distribution of feeding stuffs are at i 
present under the administration of the Food Con- I 
troller. — (Nov. 13.) i 

Jjilliupone, 

In answer to Air. Wallace, Sir A. Geddes ex- i 
plained that lieences to import litliopono are, as a 
general rule, granted to linns which imported it j 
during ilie throe months preceding September 1, 
and at the same rate ns during that peri(^. Barger | 
quantities may be imported, under Jieence, if home I 
producers are unable to supply the demand. Ho ' 
was not aware tliat there was any difliculty in oh- i 
taining licences, and w'as not prepared to enter into ' 
a chemical discussion on the exact formula which 
represents lithopone, but it lias to do with the 
manufacture of paper. — (Nov. 17.) 

Opium Cultivation in China. 

Mr. Harmsw'orth stated, in reply to Sir J. I). ; 
Rees, that during the past year there has been a ! 
revival of opium cultivation in certain provinces of , 
China, uJiich is mainly due to the present unsettled 
political conditions. H.M. Govorninent has made 
strong protests. — (Nov. 17.) 

Quinine Sulphntg. ! 

Sir A. Geddes informetl Mr. Hurd that the delay ■ 
in puhlishing the findings of the ConimitttH^ on 
Prices and Supplies of Quinine Sulphate was due 
to the necessity of considering certain legal (pies- 
tions connected with the publication of the Report 
—(Nov. 20.) 


HOUSE OF LORDS. 

Patents and Trade Marks Hitts. 

These Bills were read a swond time on November 
12, and committed to a Committee of the whole 
House for consideration in the week lieginniiig 
November 24. 


The Geological Survey of Great Britain and 
Museum of Practical Geology, Jermyn Street, 
S.W., have been tra^isferred ror administrative 
purposes from the Board of Education to the De- 
partment of Scientific and Industrial Research. 


GOVERNMENT ORDERS AND NOTICES. 


IMPORTS AND EXPORTS. 

The Board of Trade has announced that Lists 
“ D ” and “ E ” have been cancelled, and that the 
goods formerly included in them have been replaced 
on List “A”; these goods include: — Apparatus 
which can bo used for tho storage or protection of 
compressed or liquefied gases, flame, acids, or other 
destructive agents, capable of uso in war-like 
operations, and their component parts. 

It is also announced that castor seed, malt flour, 
and pig-iron have been removed from Ijist “ A ” of 
ProljihitiHl Exports, and that barley, barley flour, 
and barley meal liave been placed on that list 
(export prohibited to all destinations). 

The lOxport Licence Department lias been amal- 
gamated with the Department of Import Restric- 
tions. Applications for licences and all inquiries 
relating thereto should he addressed to the 
Director, Imports and Exports Licensing Section, 
Board of Trade, 22, CailUle Place, 8.W. 1; but 
applications in rovspect of licences to import dye- 
stuffs sliould still lie addressed to tho Secretary, 
Trade and Licensing Sub-Committee, Danlcc 
Buildings, Spring Gardens, Manchester. 

Imi’out ov Gkrman Dykstcki's. — The Board of 
Trade lias notified tho impending arrival of the 
first instalmmit of dyes w hich arc due from Germany 
under tho re|)araiion clauses of the Peace Treaty. 
Full iii.^tnictions of tlio procedure to bo followed 
by ill tending importers are given in tlie Hoard of 
Trade Journal for Novcmlier 13. 

Src.vn SrrpLY and Phicks. — The Royal Com- 
mission on Sugar Sujiply has i.ssiied a notice draw’- 
ing attention to the need for increasing the selling 
price of sugar in the United Kingdom, owing to the 
world’s demand having overrun supply. It is 
noted that the beet sugar production in Europe has 
fallen by t,2()(),()00 tons since 1914, wJiereas the cane 
sugar proiiuction has risen by only 1,800,000 tons. 
The Food Controller lias notified Increases in the 
wholesale and retail prices of this commodity, and 
fixed tlie weekly ration at 8 oz. per person. The 
Sugar Commission has decided that the total 
amount of sugar to he imported in 1920 shall be at 
least 500,000 tons less than that imported during 
the present year. 

OnuKR Cancklt.kd. — The Gas and Coal (Emer- 
gency) Order, 1919 (this J., 1919, 381 ii). 


We have received a letter from tho Board of 
Trade (Department of Overseas Trade) calling 
attention to the fact that ciuses Iinvo recently 
occurred in which delegations of British industries 
and trades have visited foreign countries and 
various p.arts of the Empire without H.M. diplo- 
matic or consular oflicers or H.M. Trade Commis- 
sioner linving been previously notifierl. The object 
of tho above-named Departimuit is to bring com- 
mercial, dijfloniatic, consular, and kindred services 
into closer personal touch with British firms, and 
the Board therefore suggests the desirability of pre- 
vious notification to this department of pro- 
spective visits, together with any other relevant in- 
formation. 


OFFICIAL TRADE INTELLIGENCE. 

(From the Hoard of Trade Jounml for November 6, 
13 and 20.) 

OPENINGS FOR BRITISH TRADE. 

The following inquiries have been received at the 
Department of Overseas Trade (Development and 
Intelligence), 4, Queen’s Anne’s Gate Buildings, 
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London, S.W, 1, from firms, Agents or individuals 
who desire to represent TKK. manufacturers or 
expoVtors of the goods specified. British firms may 
obtain the names and addresses of the persons or 
firms referred to ))y api)l.ving to the Department 
mentioned and ((noting tlie specific reference 
number. 

Tx)(3ftlity of Urforenoe 

Ann or assent. ?.f iCMial';. niinibor. 


Australia.. .. ('lii-nut-ii-,, .Ini .h .. .. 10i4 

('o|i|ior sii!i>li;il<‘ mr). . :'.2,747 

British liiiliu .. (auss, .. .. a.s4 

raiiada .. ‘ biiKi, pott. ry 987 

I’ajx'r 1040 

’’ (Nowfoii'iil- 

laiiip.. I iiist'od oil .. ' 1041 

(Miicivsilvcr . . . . . . • 

d'orriH’otta. lloor, wall and n)ot- 

iii'' tiles . . . . . . * 

I, . , . . T)iii:,'S , . . . . . . . t 

’’ . . Clicniieal.s, drn^rs, oils . . . . t 

.. .. Wliil iii«, iron oxides, Iiihooniie t 

Acw Ze iland .. Hexagon cold rolled, hi ijilit mild 

steel (I -4 in. diani.) .. .. 1044 

1^*1 „ . . <41a.s.s bottles 1044 

Malta . . . • ^»oa(). candb s, i-dass, eartlum- 

* ware 104.'> 

.Straits Set tiement.s Ciiemioals, drui-'.s, d^es, nuiiis. 

oil si'cds ami nuts, fertilisers, 

Idde.s, skins 104.8 

South Afrini .. VotCuy .. .. .. .. 994 

.. Ti'.r or tar '■'dot itutc (tender for) ■ 054 

Jlel'duui .. .Metals, coloin.*;. varnish, ehemi- 

” eals, i(' It I'er, hides, <-ork .. 1049 

nnij^s. idiannariaitieal.s .. 1070 

JVaiiL'e .. .. i'VrlilLsers 999 

(.'hemieal.s. drujN, medicines .. 104.') 

Skins, leather .. .. .. 1017 

Italy .. I’a per. c:ird board .. .. 1010 

Metals, ehemie.als .. ITOOJ 

I,' I’('rfiimery, TiK'dirincs . .. 1747, 1.802{ 

’’ ,. Minerais, ehemieaU , .. I740{ 

I, Metals, tinplato .. .. 1745J 

.. .. Drill's, soap, choeolate .. 174(){ 

Druy.s, eliemleals, eocoa, suyar 17.51J 

, rerfumory, motsir oils and 

Kr''.a.sos 1752, 1700 (: 

Chemicals 1754, 1798^ 

.. .. rcrfuinery, so.ap. bottle.s .. ITOOt 

’’ .. . , Soap, perfmiiory .. l/.ooj 

Cheinii^jils. dyes ,. .. ITCd, 1704 

” 1778: 

„ ., Dyes, chlorides, ]>harmaeenti- 

cals , . . . . . . . 17().8J 

,, .. ., Chemicals, metals, oil-seeds .. 

,, .. .. Iron, .steel, (lorfnmery .. .. 1782: 

,, .. .. Linseed, castor .seed, cot tsm seed, 

cottonseed oil, copi)('rsu!{>hato, 178.8: 

cocoa . . 

,, , .. .. Oil-seeds, copper sulidiate .. 179i: 

,, . . . . , ()il-9CcdH, oils, oleo, .stearin, 

chemicals 1794: 

,, .. .. .Metals, d\es .. .. .. 1797: 

Metals '. 17991 

,, .. .. Steid, technical uleilsils .. IS(K): 

,, .. .. rertumery 1H02: 

,, .. .. l/'ather, skins, Kn ases .. ImO.j: 

iNear Last . . Cliemicols, oil, paint, colours, 

soap, (Kittery . . .. 10.'>7 

Xctherlands Jiast Class bott les, ;{a8 inautle.s, (i.iiiit, 

InUies .. enamel, soaji .. .. .. 1059 

.%pain . , . . Chendeals, dyes, paint, varnish 1074 

Sweden .. .. Chemieal.s .. .. .. 10I4,lo5(i 

Jlro/dl .. .. Chemicals, paper, tinpl.atc, ^'al- 

vanised sheets, rement . . *♦ 

(diilo .. Zinc, while tfiflst'*). sialvaiiisi .i 

nnd black sheets, cement, 
hen/ine, e>:]»lo8tves .. .. 1021 

Ecuador.. .. Galvanised iron, tinplate, 

cement, glass, crockery .. 1079 

Mexico . . . . ' Perl'iinies , 1080 

Peru , . . . Glass, china, crockery, imper, 

soap, dyes, ijcrfumery . . 1081 

•The High Commissioner for Canada, 19, Victoria .8treet, S.W. 1, 
t The Canadian Gov(irnmtMit Trade Commissioner, 74, naslnghall 
Street, E.C. 2. 

: The Hecrotary, British tTiamher of Commerce for Italy, 7, Via 
Carlo FelltM?, Genoa. 

•• The Secretary, Htutistioal and Information Di’iiartment, 
London Cliambcr of Commerce, 97, Cannon Street, E.C. I. 

Markets Socgiit. — A firm in the NetherlaiidH 
East IiidieM able to export sugar and copra desires 
to get into touch with U.K. importers. [1018.] 

A Canadian Government Department has f^or dis- 
posal quantities of molybdenite and tungsten con- 
centrates, t 


A Canadian firm able to export asbestos millboard 
and asbesto.s maiuifnetures desires to get into touch 
with U.K. importers. t 

TAJIIFF. CUSTO.MS. EXCISE. 

Aryentina. — Among the articles still on the list 
of prohibited exports are .scrapped copper, bra.sH, 
stool, aluminium, antimony, tin, zino, lend, iron, 
tin-plato, galvanised iron; sugar. 

Auslraiia. — Import licences are now required for 
ah, solute alcohol, amyl alcohol, other, ethyl acetate 
and chloride, cocoa and chocolate (potable), niamy 
motal.s and alloys, coal-tar oil.s, c-ertain colours and 
paints, carbolic and cnvsylie acids, nafihthalcne, 
arsenates of lead, lirno and soda, ar,scnite.s of soda 
and zinc, arsenic, arsenic sulphide, sodium sul- 
phate, etc. 

The prohibition of the im])ort of soda, caustic 
soda, sodium .sulfihidc, white lead and r(?d load has 
In eu rovolvt'd. 

Certificates of oricin are .still required for all 
goods importcHl from Belgium. 

Foreign dyes from stocks in the F.K. may be im- 
ported from the F.K, under cert.'iin conditions. 

.1 a .N7r/(f. “Import licences are icsfuired for all 
goods, and licences will only lie issued umlor certain 
conditions of price and payment. 

The export of raw materials, food, and elotliing 
is prohibii('d except under liecnice, 'Jdie export of 
other goods is free, hut the export of all goods is 
subject to conditions of jiaymonl, 

Jlchiium. — .Among the nriieh’s for Mdiich ('xport 
licences are still requiiuHl arc bones, c(unent, dephos- 
phorisalion slag, certain kinds of hides, oil-.seods, 
metal waste, steel, suljihate tjf ammonia and snper- 
j)h()sphat(‘s. 

Belgium has given notice to witlulraw from the 
International Sugar Convention as from Se|)t. 1, 
1920. 

Tiiih/iirin.-- Among Die nrtidos wliich may now he 
imported without previous permission are soap 
jiowders, soda, hieaihonate of soda, caiistie soda, 
mineral oils and yeast. The full list may Ik' seen 
at the offices of the Department, 

('ll He. — It is proposed to iiicroase the customs 
duty on certain metals, eeimuit, glass, pottery, zinc 
white, lithopone, pafier and certain chemicals. 

('zrehn-Shn'dlcia the articles for which 
a general import licence will l>o granted are many 
metals and their salts, certain chemicals, aniline 
dyes, some minerals, asphalt, hcnzol, celluloid, 
(’opal, fertili.sers (c'Xeept superphosphates), vege- 
talile fibres, grea.se, hides, optical gla.ss, certain 
vegetable oils, mineral oils, resin, rubber, sliellac, 
st.'ireh, tanner’s hark, waxes and wood. 

Among the ;ir tides urgently needed are acetone, 
hariiim peroxide, citric acid, dyewood extracts, 
e.ssential oils, parallin, resin, tanning extracts, 
tartaric acid, turpentine, earnauha. wax, iron 
sheets, leather, drugs, ferro-maiigaiu\se, edible nnd 
lubricating oils. 

Kdst Afrinni rnAecfoi'afe. — The prohibition of 
tin* import of sisal henifi, vaste and tow has bwn 
revoked as from Sept. 

Eoifjd . — Ihe revised regulations rosiiocting the 
export of goods to all destinations are set out in 
ih(3 issue of Nov. I'l. Among the articles for 
whi(.‘h export licences are still re(|uir(’d are alcohol, 
benzine, hi.scuits, cattle foods, cocaine, morphine, 
(jpiurn, extracts of hemp, coconuts, dyes, edible fats, 
gold, groundnuts, kero.scne, chemical ma.nures, 
margarine, molasses, nuts and oils of all kinds, 
.silver, soap, .standi, sugar, and ivood. 

Fm/me.— Recent customs decisions affect cello- 
phan, forro-zirconium, silico-zirconium and har- 
dened casein. 

For the present only, rum and tafia from cane 

f rown in French Colonies may be imported into 
ranee. 
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REVIEW. 


A full statement appears in the Bd. of Trade J. 
for Nov. 6 of the proposed revision of customs duties 
oil chemical products. 

French Colonics {other than Tunis and Morocco). 
—The list of prohibited exports is the same as that 
for France, except that the export of heotroots from 
the French Colonies is permitted. 

Cold Coast. — The export duty on cocoa has been 
increased to one halfpenny per pound. 

Creece. — The import of < opp(M’ sulpliate and sul- 
phur is prohibited until ()< t. IDi^O. 

Italy. — White paper in rolls for newspapers may 
bo imported free from customs duty until I)<‘c. dl. 

In order to secure the “conventional (lower) 
rates of eustoms duty, goods of F.K. origin must 
bo accompanied by certificates of origin. 

Japan . — As from Nov. 1, the customs duty on 
benzyl alcohol is fixed at 20 per cent, ail vahncm. 

Morocco (French /mnc). —Tho import of all Cer- 
man goods is pi-ohibit<'d for the present. 

M cl herlandH.—ThQ prohihitioii of the export of 
law kapok and all spirits other than iho'-p snilabh*. 
I’or immediate human eonsiimplion has been tem- 
imrarily raised. 

Aria Zealand . — The im])ort of surrharin is pro- 
hibited nnless manufactured in some part of the 
British Dominions. 

FaraijUity. —The e.xjmrfc duty on (|Uobra« ho ex- 
tract 1ms been increased to S dollars (gold) per 
uK'tric ton as froru Sept. 21). 

Sierra y>coac.-— Tli<‘ la'vised rates of export duty 
on palm kernels, palm oil and kola nuts (oiues into 
i'oree on Jan. 1, 1920. 

SouiJi Africa, — 'Plu’ export of sugar is probibited 
except under peiniits gr.iint<s( only to the \atal 
Sugar Association. 

'file e\[)ort of gold coin, gold Imllion and gold 
oruaments is proliihiB'd excs'pt under pcumiit. 

Siiain. — The import duty on sugar up to 10, 000 
metric tons is fixed, for the next ten months, at 
Jo pesetas p<'r 100 kilo. 

Straits S<'f Uonenfs . — I'he import of <lyes not 
miinufaetui'ed in Uk' Ih-itish ^'mpil•<' is prohibited 
unless a licence has hist lieim obtaimsl I'lom the 
( lovarnor. 

S/rrdc/i. -ICvport ])i-oliil)itious have been removed 
‘lom, inter alia, coric, vegetable fibre, resinous oils, 
h'jid ashes ami tanning extracts. 


COMPANY NEWS. 


XITROGEN PRODrCTS AND CARBIDE CO., 
l/rD. 

The fifth annual meeting was held in Jauidon, on 
November 11, at Winchester House, E.C. Major 
Ch H. Campbell, who presided, said that the profit 
lor the hS moiitlis under review was TIIH.SM, 
from which a dividend of 9 per cent, had been 
jniid, I;l0,0(X) placed to reserve, and C* It, JOG 
carried forward. A claim against the Oennan 
Oovernment in respect of the occupation of the 
works at Vilvorde had been lodgeil with the Foreign 
Claims 01fi(!e, and this, togetlier with other clainiH 
duo to the affiliated Nitrogen Fertilisers, Ltd., 
amounB^d to over .£270,000. The considerablo loss 
on the works at Dagenham was due to the necessity, 
imposed by war conditions, of using gas limior 
instead of eyanamide as a source of ammonia. The 
company’s plant was designed for the latter process 
and could not be operated for the former without 
loss. The Government authorities were very un- 
sympathetic. The company ’3 process was adopt^ 
by the French Government, which vot^ about 


£15,000,000 for general developniLUit purposes, and 
ill September, 1915, started tiie construction of k 
large factory at Angoulcune, utilising the designs 
and technical assistance of the company. Accord- 
ing to reliable information, the use of the Haber 
process is not likely to extend far beyond the dis- 
trict in Germany where it has licen developed. It 
is very intricate, very expensive, and is depondoiit 
upon coal fuel. 

During the period umliu* review an ofl'er was 
aeeeptod from the Alby ( -arbidfabriks, Sweden, to 
buy up all the shares in it hold by Nitrogen Fer- 
tilisers, Ltd., at a price which gave Ihr,' latter a 
])i<)fit of over £315,000. The value of the com- 
pany’s properties in Norway was very great, and 
particularly the Aura Water Rower concession, 
wbicli is capable of giving 250, 000 li.-p. per annum. 
J’ho development of the proiau ty is now to be 
accelerated. I'lie 'Joke water ii;;lits have been sold 
to the Norwegian Government at a good profit. 
There is a great future for Norwegian \A'ater-power 
in the electric smelting of iron orc'. the manufacture 
of cyanides etc. In this country the directors had 
cfuitinued their extensive i^ials to ascertain the 
most economical means t)f producing power from 
cold, and realising that successful carbonising must 
lie carried out at tlu' pithead, they have jiurchascd 
tile kSt. Helen’s Colli 'ry and brickworks at Work- 
ington, CumlKuland, together ^vitli a battery of 
■10 coke ovens with by-product recovery. 

The production of “ nitrolLn '’ had to he diverted 
to the manufactun* of explosives in 191G, but by 
that time its popularity had liecomc well estab- 
lislied; there was a great future for such artificial 
fertilisers once their value had b 'eu fully 
appreeiatwl. 

Subse(|uent to tlu' moefiug an <^xtranrdinary 
gi'iieral meeting was Imld at wliicli I'csolutions wore 
passed sanctioning tlie winding-np of the company 
an 1 its amaliiamat iuii uitli AJ'V I'niicd Carbide 
Eaetories, T.td. 


AI.BV EMT):!) CARBIDE FACTORIES, LTD. 

J'lie twelfth .annual general meeting of this com- 
pany was held in London on No\ unlior 11, Major 
C. 11. (’ampbell presiding. 

'fhe chairman stated that tiu' net profit for the 
18 months ended Decembm* Jl, 1918 ([after writing 
off I’JljCKM) for defueciation) was £2'5,595; after 
paying the into*resb on the proferonee shares and 
G per een(/, on the ordinary shares, £G837 was left 
to l)t‘ carried forwanl. Tlie company has roireived 
dividends from the North-AVestern Cyanamide Co., 
Ltd., the A/S Aleraker, which prodnce.s ferro-alloys, 
and the Nitrogen Products and Carbide Co., Ltd. 

A’ery unsatisfactory treatment had been meted 
: out to the companv by the Government authorities 
during the war. Losses had b(*en incurred owing 
' to the enormous rates of freight oii the carriage of 
coal to Norway; arfd the Goverument paid very 
much lower pri(s.\s lor the earhide than were obtaiii- 
; able from other consumers, and tlien made large 
profits by reselling to munition factories. An offer 
: by Norwegian financiers to purchase the whole bf 
the IS’orwogian assets was declined on tho instiga- 
■ tion of tho Foreign Office, and the company was 
compelled to accept ( ontracts which showed little or 
: no profit. The Coal Controller enforced the pay- 
nnuit of the same prices for coal wliich were charged 
to neutrals, with the result that the coal purchased 
cost more than double the price paid by other » 
, British and by Allied firms. Prices of materials 
I and labour and of hydro-electric power in Norway 
i are now loO pin- cent, above pre-war prices, which 
i raeauH a very heavy expenditure on constructional 
I work.* Excellent progress has been made at the 
I electrode works at Hebburn«oii-T>Tie, and the 
quality af the electrodes supplied has been very 
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greatly iinproved. The company will continue the 
policy of running its own steamers; the patent 
rights held by it are considered to be very valu- 
able; and a financial interest has been taken in 
several undertakings producing compressed acety- : 
lene. The future appears to be secured, trade is j 
improving and the demand for calcium carbide i 
has exceeded expectations. 

The resolutions embodying the proposals to amnl- , 
gamate with the Nitrogen Products and Carbide j 
Co. were passed at the extraordinary general meet- i 
ing which followed. The capital of the company ; 
will, accordingly, bo increased to i:2,.Tl2,91G by the ; 
creation of 1,007,916 new ordinary shares of £1 
each, ranking pari pnss}( with the old ; of these 
new shares 1,499,90-1 will he allocated to share- ! 
holders in the Nitrogen Products company, and 
80,201 to shareholders in tlio Alby Pnited company, 
leaving 27,090 unissued. 


REPORT. 


Repout ok thk Consulting Ouemist to the Royal 

Aokicitltuual Society, 1918, Joitni. liOij. 

Ayric. >S'oc., VoL 79. (/enidon: John Murray.) 

In discussing the great difficulties which the 
farming community has experienced during 1918, 
attention is draw^n to tlie passage of various ()rders 
eoutroUing the prices of fcrtilism’s and feeding- 
stuffs. These Orders would have been of greater 
advantage hud they boon made' applicable to aU 
classes of these commodities, hut, as matters stood, 
w’hile the price and quality of certain articles were 
controlle{l, a large numhcT of almost worthless 
materials weie sold as food for stock w’ithout any 
control whatever. Of Of saiiijiles of compound 
fe-^ing meals examined in 1918, over one half were 
being sold at prices considerably beyond their 
value. In other words, the Orders tended to 
encourage the sale, at exorbitant rates, of mixtures 
frequently composed of waste materials that had 
escaped being “controlled.” 

In several samples of feeding materials un- 
desirable and even injurious materials were found. 
Thus, castor oil bean was found in some compound 
f^s, mustard seed in rape cake, and salt in ex- 
cessive amount in foods for pigs and poultry. Cases 
of loss of and injury to stock arising from these 
causes are recorded. 

The conditions in respect to fertilisers were mon* 
satisfactory, a system of control of prices with 
quality being instituted, and in this connexion it 
may be noted that the sale of basic slag according 
to solubility in citric acid” was practically 
abolished. Attention is drawn to the dangers likely 
to result from the continuous application to the 
land of acid and forcing manures such as super- 
phosphate and sulphate of ammonia, but it is 
indicated that there need he little fear of these 
injurious efiects if tlie regular practice of liming or 
chalking the soil were ic-introdiiced. 


In a more detailed account of aamples received 
for examination during the year, attention la 
drawn to the following points of interest, be^ral 
samples of rice products were of very poor feeding 
quality, one containing 2876% of woody fibre and 
J0*40% of silica, whilst a second contained 2371% 
of woody fibre and 10*5% of silica. 

A sample of fish meal, contuinina: a large amount 
of salt, was harmful to pigs, and, in another in- 
stance, a “ pig meal,” which had 7*29% of salt, 
caused the death of five out of eight young ducks to 
which it w as fed. 

Two samples of dried milk, damaged and unfit for 
human consumption, on analysis showed respec- 
tively, fat 2470%, casein 24’a3%, milk, sugar, etc., 
40*18% ; and fat 19*30%, casein 26*31%, milk sugar, 
et(“., 41*27%. These would have made a very usi^ful 
food for pigs. 

A sample of Carrageen Moss (seaw'eed), collected 
in Co. Donegal, and said to he used locally for 
huTnaii food, had oil 0-20%, protein 13*50%, carbo- 
hydrates, etc., 68*99% W’oody fibre 2*59%, mineral 
niatter 14*00%, reckoned on the moisture-free 
material. It w as very clean, eontained only 0*06% of 
sand and 0*20% of sidt, and undoubtedly possessed 
high feeding properties. 

The results of analyses of fine dusts recorded show 
the variable nature of this material, according to 
the source. The samples w'cre, as a rule, alkaline 
in r(‘actiou, but were seldom found to contain con- 
stituents injurious to crop.s. 

A sample of tannery refuse w^as found to contniii 
41*92% of lime, and ns it eould he carted away free, 
should have proved useful on land in need of lime, 
despite the difficulty of applying it owing to its 
wot condition. 

Attention is drawn to the fact that some agri- 
cultural limes are being sold which are not derived 
from carhoniTerous limestone or chalk, hut are 
largely magnesian in character, and thus of 
doubtful suitability for agricultural purposes. 


TRADE NOTES. 


FOUKKiN. 

Foreij^n Chemical Trade of Brazil.— The subjoined 
table shows the (|uantitic.s of some of tht* more 
important chemical products imported from the 
<ountrios uanied duriiq'; the years 1913 ami 1910. 
There are no figures available giving the present 
consumption of caustic soda, carbonate or soda, 
and bicarbonate of soda, but, in view of the largo 
number of cotton mills in Brazil, the eoiiHumptioii 
of the first two of these mii.st be very great. These 
prrrducts were formerly imported from Great 
Britain, but have been supplied by the United 
States during the war. The Brazilian Government 
is encouraging the establishment of caustic soda 
factories, and one is now in course of erection at 
iSantos, Washing soda is manufactured from soda 
ash by two local firms — Messrs. Holland A: Co., Rio 
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do Janeiro, and L. Queiroa, Sao Paulo-^the former j 
of whlph i« reported to have sold its interests to an 
American citizen. The principal manufacturers of I 
fine chemicals arc the above-named firm of L. j 
Quoiroz and Messrs. Granado and Co., of Rio de 
Janeiro, and the first of those also makes sodium 
sulphide, which is used as a depilatory in nearly 
all the tanning factories. 

The Chemical Market in France.— Potash salts arc 
fetching higher prices, especially the carbonate. 

Jt is remarkable that glass manufacturers should ; 
still prefer to use the high-priced carbonate of , 
potasn, derived from beet molasses, when a supply 
of the much cheaper chloride is available from 
Alsace. 

The prices of sodium salts are also rising; ferro- , 
cyanide and fcrricynnide are quoted at 1500 francs ; 
per 100 kilo. 

The prices of vegetable oils are expected to fall 
within a short time owing to the successful harvest. 
The demand for soaps is strong, and prices are 
steady. 

Stocks of rubber aio diiuinisliing on account of 
the lioavy demand of the Central Powers. 

The production of phosphatic inanurcH ^ far l)e- 
hind the demand. The success attending the pro- 
spwting of phosphate beds in Kgypt— which com- 
pare favourably with those in Algeria and Tunis — 
is not affecting iho market, because the actual and 
prospective shortage precludes all fear of keen com- 
petition. 

The n^hemian (jlass Indii-stry.— During the exist- 
ence of the monarc'hy nhont 80 — 90 per cent, oi 
the Bohemian glass procUn^tion was sold .at home 
and only 19—20 per cent, was exported, hut now 
the lioiiie roqnircmonts are at most only about 20 
per cent, of the output. A development of the 
export trade is therefore necessary to the industry, 
and, provided the present restrictions are removed, 
it is likely to occur, for tlie whole world is in need 
of window glass. — (Z. ('hcitt., Oct. 0, 1919.) 

Olive Oil Situation In Italy. — Last year’s olive oil 
production in Italy, although exceeding the past 
ten years’ average, did not provide for the annual 
consumption, which is estimated at 1,500,(XK) 
((uintals. The most favourable estimate for next 
year’s production is 1,300,000 quintals. The actual 
deficiency will, however, bo higher than these 
figures indicate because redeemed territories must 
be supplied, and these arc almost without edible 
oils and fats, and butter will be scarce. Conse- 
(jucntly, olive oil must be imported and tlie ex 
ternal market prices must be paid. Two policies 
are open to tho Government; (1) to .sell imported 
oil at domestic fixed price, Government bearing 
tliovloss; (2) to raisG price of domestic oil to that 
of imported oil. — {U.S, Com. Ifcp,, Oct. 16, 1919.) 

Exports of Bismuth, Mica and Asbestos from Hong* 
kong.-— Bismuth, a by product of the wolframite 
mined in South China, is lieing shipped in the form 
of oxide from Hongkong in increasing quantities. 
It is obtained by coolies or farm people from sur- 
face outcrops or pockets, .and collected and dis- 
posed of by Chinese brokers to foreign brokcr.s or 
exporters. The present production of this ore is 
from six to ten tons per month, rather more than 
10 per cent, of the world’s supply. Most of the 
wolframito and all the bismuth exported from 
Hongkong is collected by coolies by very primi- 
tive means. Shipments of hismutli this year to 
beginning of August were worth about £20,500; 
60 per cent, went to Great Britain and the rest 
to the United States. 

Export of mica and asbestos from Hongkong is 
commencing. Hitherto the quality of these 
minerals has been doubtful; asbestos of excellent 
quality is, however, now being worked by a Chine.se 
^ndicate for the American market. Some mica 
deposits are being worked similarly. — (U,S, Cow. 
Ttep., Oct. 18 , 1919 .) 


Rapprochtineiit between the Metal and Chemical 
Induttnes In Germany — ^With the object of render- 
ing more intimate the business relationships be- 
tween the three firms, two directors of the Badische 
Aniliii- und Soda Fabrik have been elected to the 
board of the Metallbank und Metallurgische 
Gesellschaft of Frankfurt, and one of these (Dr. 
K. Bosch) lias also been elected to the board of the 
Deutsche Gold- und Silber-Sclicidoanstalt (which 
has just declared a dividend of 20 per cent.). No 
fusion of capital of the three companies is in- 
volved.— (/. anuew. Chem., Sept. 5, 1919.) 

Use of Liquid Air for Mining in Sweden.— -An explo 
hives company is erecting seven factories in Sweden 
for the production of liquid air, in the first place 
at Kiruna, IMalmberget, Grangesber^, Gyttorp and 
Hagge, when(;e the various mines will be supplied. 
Since the necessary machinery could not be 
obtained in Sweden at moderate prices it was 
ordered from Germany. The total outlay will be 
about V5 million kroner. mujeiv. Chem., 
Sept. 19, 1919.) 

Pfoduction of Wolfram in Peru.- -The activity of 
wolfram mining in Peru lliiAtuati^s with the pre- 
vailing prices in Liverpool li^d New York. It is 
(onducted in a very primitive manner by the 
Indians, ebiefiy in the districts of Conchucos and 
Corongo. The concentrates (58 — 60 per cent.) are 
transported over the mountains on the backs of 
llamas and burros to the railways connecting with 
the ports of Salaverri and Chimbote. The cost of 
mining and delivery on the coast is considered to be 
very low. 
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OBITUARY. 


DK. H. C. GREENWOOD. 

We record with deep regret the death, from 
blood poisoning, of Harold Cecil Greenwood, at 
Winnington Hall, Northwich, Cheshire, on Novem- 
i her 1, at the early age of thirty-two. Dr. Green- 
■ wood lyas a I\lerccr Scholar of Manchester 
University, where ho graduated as B.Sc., with 
first-rlass honours in chemistry, in 1907, subse- 
i quciitly obtaining the degrees of Al.Sc. and D.Sc., 

' an 18^)1 Exhibition Scholarsliip, and a Beyer 
Fellowship. ^ He worked for a time with Prof. 
Haber, at Karlsruhe, on the synthetic production 
of ammonia and published a joint paper with him 
, on this subject. His work in this country included 
; investigations on ferro-alloys, very important dc- 
I terminations of the boiling points of metals, tho 
I specific and latent heats of aluminium and zinc (at 
j the National Physical Laboratory), and from 1916 
I until quite recently he did excellent service with 
! tho Munitions Inventions Department of the 
! Ministry of Munitions on the synthesis of am- 
J moniH, Iiis researches on this subject leading to 
j distinct improi’einents in the process. Dr. Green- 
wood, whose early death is much to be deplored, 
was a member of the Committee of the Chemical 
Engineering Group of this Society, and a paper by 
him and Mr. A. T. S. Zealley on an apparatus for 
estimating oxygen in combustible gases and of com- 
bustible gases in air appeared in April 15 issue 
of this Journal. 
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REVIEW. 


Catalysis in Theory and Practice. By E. K. 

Rideal and H. S. Taylor. Bp, xv, + 496. 

(London: Macmillan and Co., Ltd., 1919.) 

Price 175. net. 

Id this volume^ which is excellently printed on 
good paper, well illustrated, and provided with two 
indexes, the authors have made a valuable contri- 
bution to English chemical literature. Although 
the unnecessarily dogmatic statement in the pre- 
face, that a chapter in Mellor’s Chemical Statics 
and Dynamics “has formed, hitherto, the sole 
treatment in English of the theoretics'll aspects of 
the subject,'’ does loss than justice to Mr. Jobling’a 
interesting and useful little monograph, it must 
1)0 recognised that there has been, hitherto, a dis- 
tinct need for a more comprehensive treatise on the 
im^rtant subject of catalysis. 

The subject-matter and scope of the book under 
review may be appreciated from the following^, list 
of its contents: History and Theoretical (61 pp.); 
Measurement of Reaction Velocity (13 pp.) : Oxida- 
tion Prooceses (13 pp.) ; Hydrogen and Hydrogena- 
tion (81 pp.) ; Dehydrogenation (61 pp.) ; Fixation 
of Nitrogen (23 pp.) ; Hydration and Hydrolysis 
(18 pp.) ; Dehydration (35 pp.) ; Applications to 
Organic Chemistry (30 pp.) j Ferments and 
Enzymes (33 pp.) ; Catalysis in Electrochemistry 
U7 pp.) ; Catalysis by Radiant Energy (17 pp.); 
Catalysis in Analytical Chemistry (27 pp.). • 

Apart from the use of a few unnecessary Ameri- 
canisms, such as “viewpoint” for “point of 
view,” and “a plot” for “ a graph,” and one or 
two clumsy sentences (such as that at the bottom of 
p. 362), the style of the book is clear and fluent. 
Many portions of the subject-matter, however, give 
• the impreseion that the writing ana proof-reading 
have been somewhat hastily done, and the unusually 
large number of mis-spelt names (e.g,, “ Thenard ” 
for “Thenard,” “Ripple” for “Ripley,” “ Paen 
do St. Gilles (or Giles) ” for “Pean do St. Gilles,” 
“Buchbock ” for “ Buchbock,” “Do Hahn” for 
“Hahn,” “ Tessio du Motay ” for “ Tessid dii 
Motay,” “ Carenwindor,” for “ Corenwinder,” 
Brodie” for “ Brode,” “Payer” for “ Payen,” 
and “Messell” for “Messel”) seems to indicate 
either carelees proof-reading, or a neglect to go 
back to the original sources, which is hard to ex- , 
case in a book of this kind. One rightly requires 
of the authors of monographs a thorough acquaint- 
ance with the original sources. 

Some of the descriptions of technical processes 
{t.fj., of the Chamber Process, p. 77) are not en- ■ 
tirely accurate. The section on Tautomerism docs 
not represent the latest stage in the progress of the ’ 
subject, as the important work of Kurt Meyer is 
referred to only very briefly, and no mention is 
made of Lapworth's work on the bromination of 
acetone. In the section on the oxidation of 
ammonia, “ silica ” is mentioned as a catalyst 
poison when silicon hydride is meant ; and the note 
as to recent work on the vexed question of the in- 
fluence of sulphur, phosphorus (sic), and acetylene ' 
on the reaction does not lead the reader to suppose, 
what is actually the case, that the only information 
we possess at present is so conflicting as to be 
worthless. The reference to thermodynamics on 
p. 18 is not clear ; as far as the reviewer under- 
stands it, the statement is inaccurate. The 
allusion to “foxy batches” in the Weldon process 
as “red solutions” should be to '"red precipi- 
tates,” and it is surely incorrect to speak of spent- 
oxide as “an artificial sulphide.” These are 
typical of numerous minor inaccuracies which 
inm;ht well have been avoided. , * 

The authors evidently (pp, 19 and 38) we 
OitwaW*! "whip and oil the«!y" ionotiilyi 


although they appear to have misgiving as to the 
real value of the contributions of this writer to 
the theory of the eubiect. Ostwald’s superficial 
analogies, and his misdirected criticism of honest 
attempts ^ find rational explanations of the causes 
of catalytic action (which, as the authors correctly 
emphasise, are probably different in different 
groups or reactions)^ have done a good deal to 
retard progress in this branch of the subject* The 
authors give a judicial and impartial account of 
the’ different theories which have guided workers 
in this field. 


The section devoted to hydrogen is probably the 
best in the book, and contains a great deal of 
information, excellently arranged and critically 
treated. It is interesting to find that one Joseph 
Jacob, in 1861, “ claims the commercial production 
of hydrogen by the action of steam on iron filings 
or borings” : doubtlees he had seen the experiment 
performed in some lecture before his “ invention” 
took its final shape. Of the other sections, that 
on ester hydrolysis may be especially mentioned as 
a careful and accurate account of recent work, and 
other .finable and interesting discussions are 
those (lealing wdth tho purification of coal-gas, 
catalysis by radiant energy, the cracking of oils, 
and enzymes. 

This monograph is one which no chemist, whether 
engaged in academic or industrial work^ can afford 
to he without. Tho primary need of British chemical 
industry in tho difficult years to oonie is informa- 
tion, and no one who has followed the recent 
triumphs of applied chemistry in our own and 
other countries will dispute for a moment tho 
fundamental importance of catalytic processes in 
all branches of tne science. 

J. R. Partington. 
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Whilst the progress of chemical research and of 
chemical industries is essentially associated with 
laboratories and works, the provision of a compre- 
hensive and accessible library forms an essential 
adjunct whereby the tools of activity may be 
sharpened and costing’’ in respect to redundant 
labour efficiently reduce. In the larger works and 
laboratories the value of this provision has become 
increasingly recognised during recent years, especi- 
ally in respect to current publications, out the 
majority of workers in chemical science has little 
op^rtunity of access to any chemical literature 
beyond that associated with a narrow field of voca- 
tional requirements; and many are not even 
favoured with this limited supply. Whatever the 
extent of such provision, * a central library is a 
central need for all. The building up of a really 
comprehensive collection of books on even' one sub^ 
ject is a work of many years, r^uiring a con- 
tinuous policy of wise discrimination and careful 
direction. From this fundamental point of view 
the Council of the Chemical Society is to be sin- 
cerely congratulated on having taken advantage of 
that fuller association of science and industry 
which has been such a hopeful outcome of the war 
to bring its library within the membership of 
kindred societies and to extend it towards their 
more special requirements. 

London has long lacked a representative and 
accessible library of chemical literature, and the 
action of the Council of the Chemical Society is 
a first and helpful step to fulfil this need. The 
conditions that initiated this action have been 
recently described by Mr, F. W. Clifford, the 
Librarian of the Chemical Society, in the Au^st 
number of the Library Association Becord, where 
an interesting account is given of the development 
of the scheme, and a fitting tribute paid to the 
work of Prof. J. M. Thomson who, as chairman 
of the Library Committee of the Chemical Society, 
has contributed very largely towards its realisation. 

The following societies and associations have co- 
operated in the extension by giving financial sup- 
port to the scheme, and their members now have 
full use of the library, both for loan and reference, 
under the conditions notified in this Journal (1919, 
77 r) : — ^The Association of British Chemical Manu- 
facturers, Biochemical Society, Fajadaj Society, 
Institute ctf Chemistry, Society of Chemical Indus- 
try, Society of Dyers and Colorists, and the Society 
of Public Analysts and other Analytical Chemists. 

To no members of any contributing society is 
this co-operation likely to be more welcome than 
to the members of the Society of Chemical Industry. 
The Council of the Society can rest assured that 
its contribution towards this development, despite 
the financial difficulties of the past years, is as 
fully justified as it is appreciated. Access to the 
excellent initial library of the Chemical Society, 
which contains some 23,000 volumes, is in itself an 
invaluable boon, to which the extension of its scope 
on the technical side and. to London members, the 
extension of the library nours form most welcome 
additions. 

Whilst this successful co-operation exemplifies 
the economy with increased efficiency that can be 
effected by mutual effort, it is to be hoped that 
it will also serve as an active stimulus towards 
further development. .The preseut accommodation 
aralfahta lor thp librai^ is tery inadeuui^ iMEid 
for ooBfeniai 


full provision of patent literature and arrange- 
ments whereby the inquiriee of members for in^r- 
mation could be facilitated. The establishmeut of 
a Central Chemical House would undoubtedly be 
the best means of providing these desirable require- 
i ments, and there is no better basis of appeal for 
' the carrying out of this long-cherished hope than 
; the urgent need for a central library worthy of 
! the country and of the great national services 
I rendered by chemical science and chemical 
I industry. 

I The time is opportune to give such aid to the 
j tools of scientific progress and research. The 
I claims of chemical science have never been so 
I urgent as to-day; they have never more fully 
I merited recognition. Surely amongst the 5400 
! members of this Society there are some who, by an 
j initial gift, could provide the means for bringing 
I this important development nearer realisation. 


THE OUTLOOl^ FOR BRITISH 
CHEMICAL INDUSTRY.* 


E. F. ARMSTRONG. 

It is more than doubtful if the importance of 
the chemical industry has ever been properly 
appreciated in this country; at all events under 
war conditions its deficiences were glaringly ex- 
posed to the public eye. Although our industry 

made good ” in a manner unsurpassed by any 
other, ^ and its achievements have recently been 
proclaimed bv our professorial colleagues, there 
are lamentably few signs either that the public 
or Government Departments appreciate its pro^ 
blems or that they are prepared to help in their 
solution. This is in a large measure due to Um 
diverse character of an industry in which outpuu 
vary from thousands of tons to a few ounces. 

Individuality, that marked and most ^valuable 
British characteristic, has led in the chemical 
industry, as elsewhere, to the formation of > 
number of separate and, generally, small firms, 
which trade with one another, and consequently 
incur large e^enditure on transport and related 
charges. In Germany the development has been 
ou other lines, and has resulted in the establish- 
ment, particularly on the banks of the Rhine, 
huge factories in which all stages of manufactule 
are carried out. The German chemical industry 
may be^ said to be better balanced than our own, 
and this has been a prime factor in its sucoess; 
The Gorman dye industry in particular owes 
much to the co-ordination effect^ between the 
manufactures of heavy chemicals, intermediates, 
the dyestuffs themselves and the proprietary 
articles made from their by-products, within the 
boundaries of a single factory. 

As is well known, the German firms have estab- 
lished a very far-reaching community *of interest, 
known as the I.G. (Intereasengemeinschaf^^ wbi^ 
involves a pooling of interests without sinking the 
individuality of the various firms oono^oed. 
Manufacturers of heavy chemicals, intermediates, ^ 
dves, and fine chemicals, and even supplied ' 
plant, were all involved m this pool so that the 
almost attained a position of domination, in; Ac: 
chemical trade of the world before the war. 
technical efficiency achieved by .the coinbiAir 
resulted in such low production costs thkt fhk 
imposition of import du^ea to keep foreign ooai- 
petitioh out of the home markew was rendered 
unneoessary. 
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w^ |mv ^(«aMd Mtwm^ »^ mWo opinion 
bO'dajr both horo oad in Amorico u oppoM <to 
Itut^o Oh tbo other band, the potentlaH* 
oi Ml eoterpm, orgameed for immense out* 
put, and relying on a large and rapid turnover 
vrith a small percentage of profit, are such as to 
lead to the conclusion that organised mass pro 
duction is a necessary and unavoidable future de- 
ve^ment. 

Tho contrast between Great Britain, Germany, 
and the United States in the trade contest before 
the war has been admirably expressed recently in 
Sppriiny's Joiirnui. 

“ Great Britain was represented by a multitude 
of small, rather old-fashioned, manufacturing 
units, each maintaining its own agencies of sale 
and distribution, not at all alive to science, stul^ 
bornly individualistic both in their products anrl 
in their attitude towards other British firms in 
the same industry with whoTu they were compet 
ing far more fiercely than with the (Jermans or 
the Americans, conscious that tlio smallness of 
their installation made for inolficicncy and waste, 
hut deterred from scrapping and rebuilding them 
on modern lines by the almost prohibitive cost, 
and, in the meantime, though with increasing 
difficulty, retaining a considerahlc share of the 
business in markets that British enterprise had 
been the first to exploit. Germany and the United 
Statee, on the other hand, tended more and more 
to be represented by huge plants, ])roducing a 
limited varietj^ of cominoaities in <>normous qnan 
iities, employing a large body of highly trained 
technologists, relying very greatly on specialisa 
tion and repetition work, arranging the amount 
and character of their output by agriHiinont with 
other firms, disposing of their products through 
collective selling and distributing agencies; and 
by thus pooling their resources and organising 
each industry' as a whole, they were enabled to 
command ample credit, and to marshal most for 
midable forces against whatever point they 
selecited for atinck.^’ 

There, cannot bo the least doubt as to which of 
these two opposing policies and (‘ojKvptions is 
destined to prevail. If wo arc to have a British 
chemical industry in tho fullest sense of the word, 
far more attention must ho pai<I to the all-im- 
portant question of tho co-ordination of its 
branches. 

Success in chemical industry depeiida on the 
following^ factors, which are not necejssarily ar 
ranged in order of importance : (Commercial 
management, technical management, chemists 
and research staff, engineers, labour. 

It is maintained that in addition to ordinary 
commercial ability the board of a chemical com 
pany must include men with tho highest technical 
i|uaiificatiqns. In no other industry do tetihnical 
considerations play so large a part in the success 
of the undertaking, and it is essential that men 
with a full grip of the problems shall have the 
predominating word in the manner of their solu- 
tion.^ The practice of the technical manager sub- 
mitiing a report to a non-technical hoard can 
only ^ detrimental to the firm, and it has often 
proved to be so in the pa.st« German chemical 
iirtuetry owes much of its success to the fact 
that technical men of g^reat and even outstanding 
ability have had^ the deciding voice in shaping its 
de^nies; in this country it has been otnerwise, 
and -probably this is one of the most needed re 
foirns if sUcoess is to be ours. 

T^nioal management is a complex subject 
which appeals especially to the members of our 
Bociaty, since most of us act .in this capacity. Thfe 
siwmful manager must be a m^ern Admirable 
able to get the best alike out of bit 
and hto pknt, iritli t||th » wid« ; 
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with tho Oratory. UbfortuiiaWy, with but 
few ^oeptiona, the positio&a which demand tMe 
qualifications do not oomihaEid a remuneration 
suffioient to attract the best type of Englishman 
namely the ez'^publio school boy of the class whidi 
has done so much in the administratire services of 
the Crown to make our Empire what it is. Unicss 
something can be done to bring this type of mn 
into industry, in Che future we shall always he 
hampered in competition with America, which is 
singularly fortunate in being able to attract her 
best blood and brains into the works. This isvnot 
the plaoe to discuss the vexed ciuestion of the 
training necessary either at school or the univer- 
sity, though it is one which even yet has not been 
sufficiently ventilated. 

1'he position of the chemist in chemical industry 
is many-sided. He may be an analyst, a prooess 
controller, a research chemist, or be engaged in 
transfering operations from the experimental to 
tho large scale. Whatever his duties and his pre- 
vious training, his success depends on his ability 
to adapt himself to tho mental atmosphere of the 
works. Success of the industry depends on tho co- 
ordination of many factors; the chemist is but 
one link in the chain, and as such he must submit 
to discipline. Obviously, in a chemical works a 
scientific atmosphere should prevail at least as 
far as the exercise of scientific control, though it 
is to he feared that this has not always been the 
case in this country. Probably in no other in 
dustry is there such danger of an established pro- 
cess being suddenly put out of coin^)etition by a 
new invention* Necessarily,' (fihererore, the re- 
search staff of a chemical works must always be on 
the alert for new methods, and the future of the 
establishment will largely depend on its success. 
It is obvious that only largo undertakings can 
afford to keep a really large staff of researoli 
chemists, and this fact is probably ono of tho 
reasons for the supremacy of the great German 
firms. 

In Germany, moreover, even in small firms, tho 
man in charge is an academically trained chemist; 
in this countr,y he is usually a business manager 
or engineer, the chemist, if any, being relegated 
to a subordinate position in the laboratory. In 
consequence, the smallest German works are tccli- 
nically highly efficient. This factor was rightly 
held to be of determining importanoo by the mem- 
bers of the Chemical Mission which recently visited 
Germany. 

It is essential that the British chemical industry 
should employ a far larger number of the best 
type of chemist in the future, and that it should 
attract them by offering adequate prospects. The 
scientifically trained chemist must be given a far 
higher status. The popular idea that chemical 
industry is based on secrets is a fallacy, rather 
does it depend on direction from men of high prac- 
tical scientific ability combined with business 
acumen. Personality on the board can overcome 
many difficulties in matters connected with site, 
plant and buildings, whereas even an ideal plant 
will not compensate for bad leadership. At the 
moment really qualified men are in short supply, 
but there is no fear that our universities will not 
be able ip give the requisite training provided 
they receive adequate support from the industry. 

The engineer is by no means an unimportant 
factor in chemical industry, for in addition to the 
ordinary problems of work, construction and main- 
tenance, tl^re are the roecial tasks of each setv 
tion of the industry. Biandard types of plant 
have been out of the question owii^ to the niver* 
sity of operations in the fimaljer works, and almost 
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^ ttltti main faclioir in cheap production, thoimi 
In rtil^re^Rita]^ difflcnlt to obtani withont • great expendiittilt of 


jiiQ' tyj^ of Teuel should bo much more 
common, particularly as the influence of the 
engineer extends, and it should tlmn be possible 
to get better delivery of standard vessels at a 
more reasonable cost. Opinions are divided as to 
Whe^er success is better obtained by the co- 
operation of the chemist and the engineer proper, 
or by the aid of the so-called chemical engineer 
who prof^sos knowledge of both crafts; but in 
any case it will be generally admitted that miich 
more engineering is required in chemical industry 
at present, and that still more will be necessary 
in the future. , The performance of reactions 
under pressure and at high temperature, the deal- 
ing with large volumes of gases, to say nothing 
of the more general problems of mechanical hand- 
ling, all require specialised knowledge of Engineer- 
ing. It behoves us, therefore, to see that the 
engineer as well as the chemist is trained for our 
needs. 

At the present time Labour is perhaps the 
greatest problem in chemical, as indeed in all, 
industry, and its attitude constitutes the greaest 
menace to success. Its demands are largely poli- 
tical and governed neither by reason nor by 
economic facts. Higher wages, shorter hours, 
and less work, all tend to increase the cost of pro- 
duction to an extent which sooner or later must 
stop buying in our home markets, os it is already 
doing in our export markets, and the worker wiU, 
apparently, only accept economic facts when he 
sees ruin at his door. Unless productiui: 
per capita is increased, higher wages can only 
mean higher prices. The labour problem presses 
unduly heavily on the chemical trade in which so 
many of the processes are continuous and the work 
arduous as compared with the light repetition 
work in some other national industries. Fortu- 
natdy the handling of these problems is in ©x- 
perienoed and capable hands, and our trade has 
long been one of the most progressive in its treat- 
ment of the workpeople. 

It is probable that much good will result from 
the increased education of the worker provided 
this is undertaken by the industry itself. At pro 
sent the chemical process worker is olaasifiecl as 
semi-skill^, a few months’ training serving to fit 
the intelligent labourer to do what is required in 
almost any process. Probably, if pains were taken 
to give the worker a clear understanding of the 
general principles of the process^ and this were 
followed by all-round experience in the plant, he 
would be in a position to earn higher wages, and 
the firm would benefit by continuity of output, a 
diminished repair bill and higher yields. There 
is a fundamental difference between the work per- 
formed by the chemical process worker and that 
done by men engaged on operaticrns connected 
with machines and mass production, such as those 
in the engineering industries which have brought 
about specialisation on the one hand and mono- 
tonous repetition on the other. The chemical 
process worker’s duties are considerably varied 
according to the vagari^ of his process, and there 
18 eveiy scope for that intelligence which it is the 
duty of the industry to develop. 

The coal problem is intimately bound up with 
the welfare of chemical industry, and we are un- 
doubt^ly wasteful in our uso of this fuel. Apart 
from ite scarcity, which, it is to be hoped, is only 
a p^ing phase, teie steady deterioration in the 
or our ooal is a serious handicap, the mag- 
liituae of whioK probably only the teohnioal man 
can realise. Furnaoa work Jn particular is b^tig 
ady<g^ly , aff^ted. and dispel of tk# large 


oapital on account of the riwid invention new 
prooesses in our industry. Unfortonately thh very 
large chemical factories, such as those at Gretna,. 
Queensferry, etc., which were built by the 
r^ardless of cost, during the war, are idmost 
without exception situated far away from existr 
ing private factories and on sites wiiich are coU' 
sidered to be entirely unsuitable for industrial 
operations. As a consequence they are of no value 
during the reconstruction jwiod, whereas had 
they been constructed as additions to some of the 
existing chemical works, the industry would have 
benefited enormously, and the State would have 
recovered its capital outlay. We shall bitterty 
regret the policy which hoe brought about this 
state of things during the next few years, the more 
so since it has now been established that the re- 
verse policy has been followed by our chief rivals.* 
The war plants constructed in the Rhine district 
are no hastily erected structures of a temporary 
nature, but solidly built and perfectly designed 
additions to established’ rarks, a circumstance 
which places them in a imiqno position as regard 
manufacturing potentialfties. 

No one would question for a moment the great 
and successful work done by those entrusted with 
the task of supplying explosives or the urgency 
of their task, or indeed, the wisdom of carrying 
out some of their manufactures in these places, 
but a somewhat more helpful policy towards the 
chemical manufacturer would have put our indus- 
try on a very much stronger basis. 

The position of chemical industry in itg relation 
to peace and war has formed the subject of many 
recent addresses, hut it is desirable once more to 
emphasise that peace-time factories must be so 
(Xfuipiied that they can he at once adapted for 
the production of warlike materials ; plant, 
trained chemists and workpeople must all be avail- 
able and ready for mobilisation, and never again 
have to bo improvised after the declaration of war. 

A problem second only to that of labour in ite 
importance is that of the transportation both of 
corrosive chemicals and of bulky materials which 
will not bear high charges. The war has left 
British transport in a state of chaos, which con- 
stitutes ito-day probably the greatest impediment 
te the restoration of trade; in addition a serious 
increase in charges is now threatened. Manu- 
facturers must combine through their trade asso- 
ciation to assure eouitable and intelligent treat- 
ment of the specially rated chemicus by the 
carriera. and must avoid unnecessary carriage on 
materials in course of manufacture. The State 
must see that nothing is left undone to render our 
railways eflBcient. 

It was perhaps typical of British individuality 
that Iwfore the war there was no successful trade 
organisation of chemical firms. Fortunately this 
has now been rectified, and the formation of the 
Association of British Chemical Manufacturers hk 
undoubtedly the most important st^ the trade has 
taken of recent years. The process of organise 
tion and consolidation of sutm an association m 
necessarily slow, but the A.B.C.M. has already 
done excellent work in. a variety of directions, aira 
oooupies an influential position in relation to the 
Government. In addition to investigating til# 
varied oommercial problems which oonfroni the: 
trade, it may be expected in the near future tel 
take a prominent part in the study of some the 
more technical problems outlined tiiie adioeea; 
it undouBtedlv deserves the aoti^ suppm^^ of 
every chemical manufacturer, 
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oouDtry ia capable of winning auooeaa there can be 
no donbt, and the achievementa of many branchea 
of the industry seem to endorse this belief. On the 
other hand there are many lessons to be learned, 
and it is to be feared that some of these have been 
overlooked in the recent period of too facile pro- 
S^rees when our own markets wore closed to out- 
aiders, and we had only to fear American coinpeti* : 
tion, then in its infancy, in the markets overseas. 

The outlook is perhaps best described as full of 

f promise, but it needs the wholehearted and intr'I- 
igont co operation of all engaged in it if British 
chemical industry is to occupy tlio proud place we 
claim for it. Above all, wo must seek the goal 
made strong by technical excellence rather than 
by political protection. 




THE THEORY OF THE FLOTATION 
METHODS OF MINERAL 
SEPARATION. 


R. S. WILLOWS. 

A paper with the above title was read at the 
Institute of Mining and Metallurgy on November 2{» 
by Mr. H. L. Sul in an, who is to ho congratulated 
on its far-reaching interest and importance. It 
will probably come as a surprise to many “ prac- 
tical ” men to find that the forces at work in a soap 
bubble are of such technical importance that 
60,000,000 tons of ore is now treated annually by 
the processes described by the author; and as to 
physicists, the present writer cannot say that lie 
knows more than two who are aware that their 
science has such useful technical applications. At 
all events, the paper should forward the education 
of both practician and theorist, and to that end it 
is to be hopc'd that tho author wdll bring his un- 
published physical results before one of the 
societies concerned with physic's. 

Tho method of separating sulphide ores from 
quartz, as practised by Minerals Separation Ltd., 
consists, briefly, in crushing the material to a fine 
powder, mixing one ton of this with 4—5 tens of 
water containing from 0’5— 2 lb. of amyl alcohol, 
crcsol, or other suitable liquid which renders the 
water capable of frothing, and finally blowing air 
through the mass. The ore is then found to ho con- 
centrated in the frotli, while the finely-divided 
quartz remains either suspended in the ii(|uid or 
sinks to the bottom of the tank. I’he remainder of 
the details is not essential to a consideration of the 
theoretical points involved. 

The method is analysed by the author into the 
three following essentials : —(a) A “froth pro- 
ducer,” such as amyl alcohol or cresol, which, by 
reducing the surface-tension of the water, permits 
the formation of an extensive froth in which the ' 
particles become attached, (b) A “ froth .stebiliser,” ; 
usually « minute amount of an insoluble oil, which i 
being adsorbed at the surface of the mineral, ! 
renders the froth more stable, in a manner to be I 
»<^J*ibed. (c) A “ gangue modifier ” (mineral 
actn, alkali, salts, or sols), which renders the gangue 
particles isore easily wetted by water and so pre- 
vents their rise into the froth. 

^ The function of the froth producer is, of course, 
clear. The production of a large froth surface 
entails the creation of correspondingly large 
amounts of surface energy. The larger this energy 
18 per unit area, tho more unstable the froth be- 
comea, according to the prinoipleHhat every system 
will ehange, if given the opportunity, in iueb 
a way as to reduce its potential energy. Thus 
water containing cresol, having less surface energy 
than the pure liquid, produces a lasting froth 


readily. Btit the cresol has a further impdrtant 
effect. A film of jpure liquid, when thinned by 
drainage or stretching, soon breaks, because the sur- 
face tension cannot accommodate itself to the 
stresses which ^vary from point to point. The 
cn'sol, since it lowers the surface ten.sion of water, 
cjoncentrates itself to some extent where it can do 
this m<»t effectively^ t.e.^ in the surface, in accord- 
ance with tho principle just noted. When the film 
is stretched, at first more cresol passes from the in- 
terior into the new surface, but tho limit of this 
passage being reached, any further stretching pro- 
duces a surface containing less of the impurity and 
having a greater tension ; hence further extension 
is resisted. By this means the area of the film can 
undergo considerable variations w'ithout rupturing. 

^ From this point of view, the designation “ froth- 
; producer ” is not the best, as the most important 
: function of the cresol is to act as a “ froth 
stabiliser.” 

Retaining the author’s nomenclature, the <iction 
of the “ froth stabiliser ” is most iutercsting 
I physically, and the work on angles of contact de- 
serves the .«eriou8 consideration of physicists. With 
soap, tannic acid, etc., it is possible to get a large 
reduction of surface energy and much froth, which 
IS nevertheless barren of ore. What is needed is a 
: substance which yields a stable film, but does not 
reduce the surface energy to such an extent as to 
displace the mineral from the film. A partially 
soluble liquid like crcsol inav act both as “ froth 
producer” and “froth stabiliser” (author’s 
uomoiiclature). lis effect in the latter capacity 
appears to he to give a wide range of angle of con- 
tact of ore liquid, wliicli is found necessary for flota- 
lion. A number of measurements given in tho 
pixper shows this effect, and demonstrates also that 
w hen a plane surface of the mineral is turntKl in the 
surface tho angle of contact does not immediately 
follow the change; there is, in fact, hysteresis. 
Irom its mode of action, “contact modifier” ap- 
pears to he a belter term for tho added Bubstanco 
tlian that of “ film stabiliser ” used by the author. 

The next step in the process is to ensure that the 
gangue is not floated. This is the function of the 
gangue modifier,” whicli causes the unwanted 
particles to he thoroughly wotted and so prevents 
their entrance into the froth. 

I he paper reminds one of Pi(*k(*ring’s experi- 
ments on emulsifying a petroleum oil in water with 
the help of a solid emulsifier like soot. Also of 
Clow^es work on oil-water emulsions, in which the 
dispense phase can be made oil or water at will by 
the addition of camstic soda or calcium chloride, 
r('spectively. 

Most physicists and colloid chemists will be in- 
( lined to question much of the author’s theory, but 
a just criticism is not possible at this stage, as some 
of the evidence on whicli his conclusions arc based 
IS not included in the paper. Thus, unlike the text- 
books. he IS clear that zero angle of contai t does 
not necessarily mean complete wetting— complete 
wetting only occurring when the interfacial energy 
IS zero—but he too readily assumes, or takes as 
proved, that complete wetting has taken place in 
>he examples he deals with In this connexion, it 
may ^ asked noes water at 0» C., or just abive 
that temperature, wet ice completely? And how 
can It be proved? It is known that electro-endos- 
luoso occurs with water in an ice tube. Is not this 
iiroof that there is cnerRy residing at the ice-water 
interface w^hich is to be called surface energy? 
Jlence, contrary to the author’s opinion, a sol haa 
surface energy. , • 

I '•J® ’’iew that wetting is frequently fol- 

lowed hy penetration of the liquid intone loUd is 

<^»orplj»n M fpllp^ed by 
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It i 3 suggested that a solid in sol form is com> 
pletely wetted, that, in fact, this is a condition of 
peptisation, neglecting electrical and valency 
eifects altogether. It must be admitted that the 
theory of these is very far from complete, yet it is 
difficult to explain Bredig’s method of sol forma- ^ 
tion — by means of nn arc or spark — on such .a . 
theory as the author’s. Smoluchowski’s theory of 
precipitation, which has received very definite ex- i 
porimental support, and the work of Langmuir and 
Harkins on liquid films will also have to be taken ; 
into a.ccount. In addition, questions such as the 
following will require an answer: If neither of two ; 
oppositely charged sols possesses surface energy, : 
how it it that they precipitate each other when ; 
suitably mixed? ’fho coagulation must cause an ! 
energy decrease. Where is this located? | 

Worh of Edser is mentioned which is said to j 
prove that air is not adsorbed on certain solids, of 1 
which quartz is one. Langmuir finds a small but j 
definite adsorption for mica and glass, which ■ 
increases as the pressure is raised from a fraction | 
of a mm. of mercury. 

Space prevents further detailed examination, but , 
sufficient has been said to show that the paper is 
well worthy of perusal, alike by the mining metal- 
Jiirgist and the pure physicist. 


MUSTARD GAS MANUFACTURE, j 

J. WILLIAMS. j 

The recent controversy between Sir William ! 
Pope and Messrs. Levinstein on the question of j 
'' mustard gas” manufacture stands in need of I 
elucidation, as it leaves the impression that the | 
former was entirely responsible for the research i 
■work and the latter for its manufacture. i 

The history of mustard gas up to May, 1918, , 
appears to be shrouded in mystery, as little was ; 
known of what was being done towards its produc* ; 
tion on a scale that would bo of value to the ; 
Higher Command in France. The writer can, ! 
however, detail its history from May, 1918, when i 
its manufacture was taken over by the Depart ; 
mcnb of Explosives Supply. i 

On that date H.M. Factory, Avoniuouth, was i 
a-sked to take up the manufacture of the gas. No ' 
reliable information was given except that it ! 
could be produced from ethylene and sulphur ! 
chloride. An experimental plant consisting of j 
various types of ethylene generators and reaction ! 
vessels was erected in the abort period of six weeks 
and was in commission from June 15 to July 16. 
Although this plant only produced twelve tons of 
gas, and this of variable (quality, it had served its 
purpose in that it supplied valuable information 
and experience r^uired for running a largo scale 
plant. On the information gained, three sul- 
phonators which wore on tho site were quickly 
converted into reaction vessels, by moans of which 
over 100 tons of gas was produced during the 27 
days they were in action. 

Meanwhile, the construction of the permanent 
lent was proceeding apace, and on ^ptember ' 
2 it was put into operation. The total output | 
from this up to the time of the armistice was 600 
tons, and plant was being put into operation on 
that day to produce 40 tons per day, while two 
weeks later the output would have been 70 tons 
per day. 4^ctual production figures are recorded 
art; the D.B.8. and the plant now at Avonmouth 
is convincing proof of the estimated output. 

I niuat admit the chief obstacle inoreafled 
outpjit at Aveuni^tb waa sulphur depoaitien, hut 
fti timh I should Iw 

low tentperature abne not auffiemt 'lK) pthwit 

loa sepimj^on as Maisirt. X<6id 


discovered when they attempted large-scale manu- 
facture. There are other critical factors, such as 
degree of agitation and ethylene supply, for it is 
essential that the reaction between the ethylene 
and sulphur monoohlorido be completed in the 
minimum of time. 

On a small scale plant producing only about a 
ton a day such as Messrs. J;oviri8tefn had at 
Blackley, tho conditions aro quite favourable for 
the retention of the sulphur. At Avonmouth the 
staff coneontrated its attention on maximum out- 
put throughout tho production period. Elimina^ 
tion of sulphur deposition, however, was not over- 
looked, and measures wore about to be introduced 
which would have overcome this trouble decisively. 


NEWS FROM THE SECTIONS- 

EDINB^GH. 

At the meeting held on November 18 at IM in- 
burgh, Dr. D. S. Jordan presiding, Mr. F. 8. 
Merrils read a paper on ” Tho Measurement of 
High Temperatures.” In dealing with this sub- 
ject only instruments used industrially were 
described. Tho principles underlying the use of 
thermo-electric pyrometers were discussed and 
slides of diagrams and instruments were shown 
to illustrate their working. Photographs of two 
installations at Messrs. Brunton’s Research Labora- 
tory with their complicated wiring were shown, 
illustrating how any number of thermo-couples can 
be taken to a central indicator and the temperar 
lure recorded on a chart by means of a clockwork 
mechanism. A short account of the relation 
between radiant energy and temperature waA 
given as an introduction to the subject of radiation 
pyroinofeers. These instruments arc of especial 
value in tho reading of very high temperatures 
such as obtain in the electric arc. The general 
principles of optical pyrometers were then ex- 
plained, and ail instrument was exhibited. 

NEWCASTLE. 

The Newcastle Section held its last meeting on 
November 19 in Armstrong College. Prof. P. P. 
Bedson was in the chair. 

The Section unanimously and heartily passed a 
resolution inviting tho Council to hold the annuad 
meeting for 1920 in Newcastle. (The invitation has 
since been accepted.) 

Mr. 8. H. Collins then read a paper on behalf of 
tho author, Mr. N. N. Sen^pta, on A Study of 
tho Fruit of Schleichera Trijuqa, with special refer- 
ence to the Generation of Hydrocyanic Acid in the 
Seed.” The paper, which proved to be a valuable 
contribution to our knowledge of this little known 
subject, was divided into three parts; — (1) A 
general survey of the constituents of the various 
parts of tho fruit from tho stand^int of nutri- 
tion ; (2) a study of the cyanogenesis in the se^ ; 
and (3) examination of the fat. From a utilitarian 
point of view, probably the most important aBjgNBct 
dealt with was the suggested methods wherebv the 
otentially dangerous press cake could be rendered 
armless and innocuous for cattle feeding purposes. 
Provided that this could be done with certainty, 
the press cake should prove a very valuable feeding 
stuff on account of the high percentage of albii^ 
minoids which it contains. 

On November 22, some fifty members of the 
Section were shovn worki o^the New- 

omiile ainl Oatesh^ aiid 

were subsequent^ entertained by ,thq-;o , 
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OLASGOW. 

The first meeting of the session was held in the 
North British Hotel, Glasgow, on November 28, j 
with Mr. Quintin Moore in the chair. A paper on ! 
“ A Visit to the Rhineland Chemical Worlcs ’’ was j 
read by Mr. D, A. Rost, who described the visit to : 
German chomioal works made by the mission repre- 
senting the Association of British Chemical Manu- 
facturers. A total of .‘39 factories was visited. 

Tho author’s pa[)er dealt principally with the | 
Leverkusen works of Fr. Bayer (see this 1919, ; 
285 r), and mentioned, among other points, that . 
most of the buildings are of brick, about 40 ft. high, 
and without regular floors, so that plant can bo ; 
erected to this height in any suitable plat^e; ferro- : 
ooncrcto is not used l>ecause such permanent con- 
structional material might interfere with changes 
in plant. The status of the chemist wjxs also con- 
side red, and tho sueexiss of German chemical in- i 
dustry ascrilanl to, cheap raw materials, cheap ; 
power, and cheap carriage; discipline among tho 
process workers; the business capacity of tho ; 
chemists; the co-operation of engineers and 
chemists; and tho williugne.ss of the manufacturer 
to spend money hecau.se ho had faith in the ultimate 
results. 

In the diseussion, Prof. Heilbron referred to the 
influence of the German universitit's on research 
and the support they rcceivcKi from manufacturers; 
Prof. Wilson discussed the inter-relationships of 
universities, technical colleges, industry and the 
State; and Prof. Desch expressed the opinions that 
the German chemist was not superior to the British, 
and that the .success of German chemical industry 
was not due to fiscal policy n" State support. 

LONDON. 

An ordinary meeting was licid at the Cliemical 
Society’s Rooms, Burlington House, on December 1. 
The chairman, Mr. Julian L. Baker, stat/cxl that 
an opportunity was afforded those wishing to sign 
a petition in favour of extending the hours of 
opening of the PaU'iit Office Library to 10 p.m., 
in conformity with the ])ractice obtaining before ■ 
the war. 

A paper entitled “ Ktliyl Obloridc ” was tlicn 
read by Mr. .\. Henning, describing its use as an 
ethylating agent in the syntliosis of dyt\stufFa and 
drugs, as a refrigerant, and as a solvent. Jairgo 
quantities of ethyl chloride were made in Germany 
prior lo the war, the annual output of a single 
factory in that coiiniry amounting to 250,000 kilo. ; 
America has now four factories dcvok>d to its pro- 
duction, and there is also one in Canada and 
another in Australia. As an ethylating agent it is 
very much cheaper than the more generally uschI 
sulphate, the apprttxiniate cost per lb, of the ethyl 
radical C^H, Ix’ing 2s. ;3d. in tlic case of ethyl , 
chloride, as against 128. for the sulphate. There 
appears to be a vcidespread illusion that it is 
necessary to store ethyl chloride in high-pressure 
cylinders, and that it is, consequently, a danger- 
ous alid inconvenient reagent, but it can be stored 
quite simply in ordinary drums and can ^ven be 
syphoned or poured in jugs from one vessel to 
another; it suffers no loss when kept in corked 
bottles, and it only evaporates slowly when exposetl 
to the atmosphere Although inflammable it is no 
more dangerous than alcohol, and it is not po.ssiblo 
to ignite it by means of sparks. Tables wore shown 
giving the physical properties of ethyl chloride, 
and also typical transformations effected by its use i 
in the dye and intermediate industry, in which it I 
is of great value. T’ype« of autoclaves used in | 
ethylating were shown, but for these it is impor* i 
tant that no grease be used in the joints, a packing ! 
composed of fibre and glycerin forming an efficient I 
substitute. It should also be rem^bered that the I 


pure material should be employed since traces of 
the methyl radical cause variatioiw in the shades 
of colours obtained. A great advantage possessed 
by ethyl chloride is that it does not become the 
least acid on prolonged storage, and this greatly 
cnhnncc.s its usefulness as a solvent in the works 
or laboratory. Coming to its use iks a refrigerant, 
the lecturer showed tables of its thermal proper- 
ties, and stated that there were 150 plants in the 
United States at present employing it instead of 
ammonia or carbonic acid. Since it do<:'s not act 
upon metals, a direct circulation variety of 
refrigerating plant can Ik? used. For laboratory 
use ethyl chloride is sui)j)licd in convenient holders, 
syphons or small containers, and when ice is un- 
ohtjiinublc it is very useful for obtaining low tem- 
peratures. Allusion was also made to its value as 
an i Insecticide. 

The next paper was by Mr. C. E. Barrs on “ The 
Influence of Impurities in Jicad when it is heated 
witli concentrated Sulphuric Acid.” Jt is well 
known thaj the lead cini)loyed in lead chambers 
of sulphuric! acid jihints is more or h'ss liable to 
attack, such action being associated with tho chemi- 
cal composition of the metal employed. In a 
particular case a lead which contained 0’002 per 
cent, of cojiper was attacked at 250'^ C., whereas 
another sample which successfully withstood the 
action of the strong acid up to 29(3° C. was found 
to contain 0’021 per (!Giit, A table wa,s shown which 
indicated the tmuperaturcs at which (1) initial 
action and (2) vigorous action commenced when 
dilfereni nietal.s were suhjectc<l to the action of 
strong sulphuric acid, and evidence wuis adducted 
that tho most satisfactory perc’cntages of cofiper 
as n'gards inereasiug the r<‘sistance of h'ucl to the 
action of hot acid lay between 0'CK)2 and 0’05, such 
h'ad being able to wilhstaud c-orrosiou up to 2S0° C. 
Ill tho discussion which followed, Mr. Lancaster 
stated that a really pure lead quite free from 
copper will withstand the action of strong sulphuric 
acid up to a Uunporatiire of IKK) — dl()° C. Lead 
made by tho Pattinson process usually contains 
more copper than that obtaiiu'd by the Barkos’ pro- 
cess, and is <‘()nseqiicntly more in ({('inand for lead 
chanihi'r w'ork; it is, howevi'r, impracticahlo to use 
mon‘ than ()‘2 per cent, of copj^er in lead used for 
sulphuric acid chainlKU’s. 

MANCHESTER. 

The annual dinner of the Section will be held at 
tho Gland lloli'l, Manchester, on January 22 next, 
at 7 p.m. Uie President, Mr. .fohn Gray, has 
accepted the invitation to be present, and during, 
the evening iMr. L. E. Vlies, the former Hon. See., 
will he presented with an illuminated address in 
recognition of his Kervi(!cs. Tickets (8s. 6d.) may bo 
obtained from the Hon. See., Mr. Guy Radeliffo. 

Tho Committee of the Section has decided to issue 
an up-to-<Iato edition of tho Tlandhonk early in 
January, 1920, and loc al members are asked to fur- 
nish tho Hon. Sec. with the necessary particulars 
immediately. 


MEETINGS OF OTHER SOCIETIES. 


SOCIETY OF GLASS TECHNOLOGY. 

Till' November meeting was held on November 
19, in tho Applied Scienoe Department of tho 
University of Sheffield. In the absence of the 
president, Dr. M. W. Travers took the chair, 

Tho first paper was entitled “ The Reversible 
Expansion of Refractory Materials,” by Mr. H. J, 
Hodsman and Prof. J. W. Cobb, and was read by 
the latter. 

Silica refractories on firing have a permanent 
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expansion, whilst fireclay refractorie« hare a per- 
manent contraction. On subsequent heat treat- 
ment both types undergo expansion which is re- 
versible on cooling. The paper dealt with this 
reversible expansion. The authors briefly ex- 
pounded methods of measuring expansion at high 
temperatures and described in full the methods 
actually employed by them. The range of tern- 
peratures through which reversible expansion had 
boon investigated was 15°— 1000° C., and some very 
remarkable results had been obtained. It was 
shown that alumina and kaolin expanded regularly 
within the above temperature range. Silica, whilst 
having approximakdy the same mean expansion 
between 15° and 1000° C., behaved very diftorently 
at intermediate temperatures. Thus between 15° 
and 1000° C. it expanded regularly at a rate 
slightly greater than that for kaolin. Between 
500° and 600° its iiioan coefhoient of expansion was 
much greater, wliilst ljetw(H},ii 600° and 1000° C. its 
expansion was practically nil. The anomalous 
behaviour between 500° and 600° C. was probably 
due to a change from a quartz to J3 quartz. There 
was nothing in the results to indicate the formation 
of tridymite between 600° and 1000° C. A mixture 
of gaiiister and clay (4:1) iH^havixl like silica. Fire- 
clay and pot-clay l)ehav<'d siinibirly to silica, the 
Ixdiaviour being nearer tliat of silica than that of 
kaolin. Ball clay, aliiiidum, and carborundum 
behaved similarly to kaolin. In conclusion, the 
authors discu.ssed the bearing of the results upon 
the arching and sub.sequent lieating of glasshoiiso 
pots and other refractories. 

The second paper was on “A Propostyl Standard 
Formula for a fJlass for Lamp Workers,” by Messrs. 
F. W. and F. 11. Bran, son. Afta'r reviewing their 
early work on pr('-\var tubing for lampworkers, the 
authors gave an analysis of the tubing they con- 
sidered most suitable for this purpose, together 
witli the composition of a batch for its jiroduction. 
The tubing was lound to be satisfactory in every 
way. (t could ho reblown many times without 
devitrification, and wtvs especially suitable for 
making plugs, stopcocks, and bulbs. It joined 
easily with all the bo.st Bri tisli-minlo glasses, in- 
cluding the resistant varieties, and was quite suit- 
.ihle ior the repair of pre-war imported eliemical 
glassware. The glass was quite free from appre- 
ciable colour, and did not darken in the blow-pipe 
flame. 

BOVAL SOCllOTV OF ARTS. 

The opiuiing piec'ting of the 166th session wa.s 
held on November 19, when Sir 11. Trueman WoikI 
delivered the Chairman's Address on ” Science and 
Industry.” An interesting sketch of the industrial 
conditions obtaining a century ago formed the pre- 
lude to the admonition that all our progress has 
been accompIisho<J by individual effort; in those 
days State organisation and (control always acted 
as a brake to the wheels of progress, but to-day 
publics opinion tends to run to the other extreme. 
After all, it is the nature of man to oscillato like a 
pendulum; yet, although the latter makes no 
advance, the clock goes steadily on. The d(‘vcIop- 
meiit of industries based essentially on sc-ieiitifie 
discoveries was then considered, and the relative 
merits and demerits of Cerman contributions 
thereto discussed. The lecturer does not hold the 
view that British manufacturers have ignored 
science witness the development of engineering i 
and of the “ heavy ” chemical industry — but they 
nave h^n far too slow in grasping new ideaa and 
in risking capital on costly researrhos. The launch- , 
ing of the Department for Scientific and Industrial 
Kesearch was an experiment well iivorth the making, 
and, in any ease, it should prove of great value to 
many of our smaller induatriee. The remainder of ■ 
the ncinress dealt wdth the provision of new sources : 


! of power and with the part played by the Society 
in promoting industrial progress. 

On November 20 Mr. B. Brenan, late H.B.M. 
Consul-General at Shanghai, China, contributed an 
instructive statistical paper on “ British Trade in 
China,” in which ho sketched the foreign trade of 
China from early in the .sixteenth century down to 
recent times. Towards the end of his address the 
author stated that Japan now holds a very strong 
position in the Cliiiie^ market, and that it will 
require very great effort on our part to recover 
what we hav’c lost during the war. Close corpora- 
tions, exclusive dealings, trade secrets are things 
of the past; co-operation, amalgamation, alliance 
are the watchwords of the future. The very 
leisurely manner in which the British Government 
foreign trade reports are issued was criticised and 
contrasted with the expeditious and up-*to-dato re- 
ports of the American Government. Th© cx)m- 
mercial attache should not be chosen from the ranks 
of busine.ss men; he must be essentially a diploma- 
tist, by instinct or trnining. The Chinese as a 
people are naturally inclined towards the English, 
and this tendency should hi^fostored by affording 
facilities te Chinese students to pursue their studies 
in this country. In the past KiUgland has always 
maintained her foreign markets — if she has lost 
one she has gained anolher- thanks largely to 
cheap coal and cheap raw materials. At the 
present time the chief danger is in respect of the 
latter. Lastly, in trading with China it must be 
borne in mind that the right kind of advertising 
pays, that it is hopeless to try to eliminate the 
C'liinese middleman, and that up-to-date method.s 
alone lead to success. 

A course of three Cbintor Lectures is being de- 
livered by Prof. J. T. Hewitt on ‘‘Synthetic 
Drugs.” 


SOCIETY OF PUBLIC ANALYSTS. 

Two papers were presented at the meeting held 
on Deeemher 3, under the chainnanslnp of Dr. 8. 
Rideal. Mr, G. van B. Oilmour described ” A New 
Distillation IRethod for Detecting Adulteration in 
Tlntt<^r and for Estimating Fats of the Coconut 
Group,” which consists in separating the volatile 
acids into two groups depending on their soluWlity 
or insolubility in saturated brine. Results were 
given for the application of the method to the dis- 
tillate from the Blichfeldt apparatus, indicating 
that the composition of a fatty mixture deduced in 
this manner is more reliable and more rapidly 
obtained than by the combination of the Reichert- 
Meis.sl and Polenske-Kirschner methods. 

The second pai>er, entitled ‘‘A New Process for 
the Determination of Arsenic; with Notes on the 
Chemistry of the Mar.sh-Berzeliiis Process,” was 
read by Mr. B. 8. Evans. A rseniu retted hydrogen, 
evolved by reduction with zinc and sulphuric acid, 
is decomposed by passing it over ignit^ copper, 
and the increase of weight of the latter is deter- 
iiiined. Heavy metals must bo absent. The reten- 
tion of arsenic in the Marsh-Berzelius test is 
a.scribed to the formation of metallic arsenide and 
elemental ar.senic. 


THE CHEMICAL SOCTET\^ 

Sir J. J. Dobbie, in presiding at the meeting held 
on December 4, invited signatures to the petition 
addressed to the Prasident of the Board of Trade in 
favour of extending the hours of availability of the 
Patent Office library to 10 p.m. daily, as was the 
pra<3tice from 1888 to 1914. 

Dr. T. M. liowry presented two communica- 
tions. In the first, The Separation of Minerals 
by Decrepitation,” he showed Wv barytes could be 
separated from galena and blonde in a mixed ore 
occurring at Keswick by heating the mineral to 
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about 300° C., and tben.oliminating tho unaltered 
lumps of sulphide and rock by passing through 
aieyes. Experiments bn similar ores showed that 
the barytes was separable by this method in about 
60 per oont. of the ores examined. In the discus- 
sion the point was raised as to whether decrepi- 
tation was due to the expulsion of moisture, or if 
it was the outcome of unequal expansion or of 
unequal thermal conductivity along djlfereiit direc- 
tions in the crystals. Although there was some ! 
presumptive evidence in favour of the latter view, i 
the fact that in the author’s experience decrepita- j 
tion is always acconipanitxl by loss of water shows ^ 
that the time-honouixHl explanation cannot Ix) ; 
disregarded. 

In h is second note, “ On the decomposition of j 
Nitric Esters by Lime.” Dr. Lowry referred to the | 
work of Prof. AV. II. Hodgkiiison on the decomposi- 
tion of cordite with slakixl lime and water in j 
presence of pyridine, and then discussed the , 
oheniiical composition of tho products so obtained ! 
and their value for mauurial purposevs. Jiieut. ! 
K. C. Browning, assisted by JMr, J. W. Farmery, ' 
had investigated the jjroducts of dc(x)mpo.sition and 
found among them chalk, calcium oxalate, calcium 
nitrate and nitrite, traces of calcium acetate and 
formate, and tho calcium salts of hydroxy pyruvic 
and dihydroxybntyrio acids. Except in one case, 
when 40 per cent, of pyridine had been us<k 1 in- 
stead of 0’5 — 5 pt^r cent., no gIy(H>rol was detected. 
Pot-culture tests at Rothamsted showed that the 
roduetj which contains about 6 per cent, of com- 
ined nitrogen, was in sonic instaneee detrimental 
to plant life, especially during the earlier stages 
of the decomposition, and further investigation 
showed that this toxic action was invariably due 
to calcium hydroxy pyruvate. An intere.sting dis- 
cussion ensued on the mcchan'isni of the 
“ hydrolysis ” of nitroglycerin. The author hol<is 
the view, based upon a suggestion first made by 
Berthelot, that wlien trinitroglyeerol is decomposed 
by alkali.s it yields directly an alkali nitrite and 
a carbonyl compound, d'ialdehydokctene, CHO. 
CO.CHO, which by addition of water forms 
hydroxypyruvie acid, CH^OH.CO.COOII, as 
against the alternate hypothesis that the primary 
products of decomposition are glycerol and nitric 
acid or a nitrate, and that the nitric acid, in a. 
peculiar or “nascent” form, oxidises the glycerol 
and becomes reduced to a nitrite. 


PERSONALIA. 

Wo regret to record the death of Dr. J. Gross- 
man, an original member of this Society, at Man- 
Chester, on November 28 last. 

Mr. Alexander Richardson, A.K.S.M., has been 
anpointed Principal of the Cornwall Sch(X)l of 
Metal liferoins Mining. 

Dr. J. E. Stead lias been nominated President of 
the Iron and Steel Institute for 1920, in succession 
to M. Eugbne Schneider. 

Professor T. AAL Richards, who holds tho chair 
of chemistry at Harvard University, has been 
elected a foreign member of the Royal Society of 
London. 

The impending retirement is announced of Mr. 
E. Wyndham Hulme, chief librarian at the Patent 
Oftice, and of Mr. R. Harrison, assistant secretary 
of the Royal Society. 

Dr. Charles L. Parsons has resigned hw appoint- 
ment of Chief Chemist to the Bureau of Mines, 
Washington, in order to give more time to his 
duties as Secretary of the American Chemical 
Society. 


NEWS AND NOTES. 


j CANADA. 

I Developments in ibe Sydney District, Nova Scotia.— 

I Much activity has been shown of late by the steel 
and coal companies of this district, and a largo 
scheme of extension, involving the erection of a 
neiv plate mill and coke ovens, has been carried 
out. In former times many wooden ships were 
built in this district, and it is now tho ambition of 
these companies to revive the industry and make 
the province of Nova Scotia into a shipbuilding 
centre of tlie first magnitude. 

During the past year, well over one million 
dollars has been expended on the iron mines and 
quarries in Newfoundland, from which the steel 
companies derive their ore. The programme calls 
for construction w’ork at Sydney plants on a large 
scale, and the marketing of Wabana, Newfound- 
land, iron ore in foreign markets. Tho coal areas 
are being further developed, and, while tho St. 
LcUvrence market has been lost, extensions in other 
directions have countcractea this loss. The 
removal of the large coal fleet, w’^hich once ran 
between North Sydney and Montreal, may gradually 
bo restored. AVorking conditions in the Cape 
Breton coal districts are better than they evei* w'ero 
previously, more electrical equipment is being 
installed and operations on new" seams are being 
projected. 

BRITISH INDIA. 

Industrial Progress. — During the present year 
there has be<m an unprecedentcMi boom in the flota^ 
tion of industrial companies, as was perhaps in- 
evitable. The general industrial development of 
India is decidtHlly liackward, as many manufactures 
have b(H>n imported which could quite well have 
boon produced in tho country. The policy of tho 
Covernmont tended to discourage tho introduction 
of AVestern industries, as it involved the purchase 
of nearly all requirements in London through the 
India 8toro Depot, including pro<lucts wUich w-ero 
available in India, such a,s linseed oil and 
cotto-n waste. As the Indian Covernments are 
comparatively large buyers, tliis had a con- 
siderable influence, but evim before the w"ar 
the i>o!icy wuis undergoing modification. 'fho 
I difficulty of obtaining goods from Europe 
accelerated tho change, and in 1910 the Indian In- 
dustrial Commission w^ae appointed with Sir 
Thomas Holland as president. In the following year 
he was also made president of th(3 Munitions Board, 
which did much to organise the resources of the 
c/miitry and render them available for tho prosecu- 
tion of tho war in Mesopotamia, Ejist Africa, and 
Palestine. vSir T. Holland is at present in Englaui 
in cx)nnexi()n with the formation of a separate 
Department of Industries under tho Coverninent of 
India, but he is expected to return soon to pro- 
secute the matter here. 

These developments and the largo profits made by 
practically all industrial undertakings during the 
war caused Iho flotation of a large nuniW of new 
companies, tho shares of whicli were suhserilied for 
very frcixy, but it is to be feared that many of the 
new firms liave but little prospect of making profits, 
especially as some of the promoters and directors 
have no experience of work of this sort. There are, 
moreover, special reasons w'hich tend to neutralise 
the advantages of the present time. In consequence 
of the failure of the crops hist year the prices of the 
ordinary foodstuffs are about twice as high, as 
usual, and it has been necessary to raise wages 
accordingly. The rupee also has risen to H times 
its previous value as expressed in gold currency, the 
effect of which is not only to render competition 
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with imported goods more difficult but also to cause 
many people to eend their money out of the 
country. The boom is already ifalling off in 
strength. At the same time, there is really plenty 
of money in India for the erection of fjictones, etc., 
if it could only be rendered available, for every year 
gold and silver in coin or bullion are absorlwid to 
the value of about £30,000,000. Some of this is 
made into jewellery, but a very large proportion is 
simply hoarded. 

The new ventures include a number that are to 
work various chemical industries. Pharmaceutical 
products will be maniifactiirefl on a considerably 
larger scale than previously, and Indian skins and 
hides will lie tanned hero with Indian tanning 
materials instead of being exported whilst large 
quantities of leather are imported. Undoubtedly 
there is a great field for chemical industries which 
will work up the abundant native raw maUirials. 

Proposed Sugar Cultivation in Ceylon.— A special 
Sugar CoinniitU'O of the Ceylon Agricultural 
Society has presented a report recommending the 
establishment of sugar cultivation on the island. It 
is considered that the success of the proposal de- 
pends entirely upon the amount of assistance the 
Government will give. It is generally admitted 
that there are immense possibilities in the way 
cf sugar cultivation, either from the palmyra palm 
or from the cane, but private enterprise has lost 
heavily in the past, and therefore there is a desire 
for Government support by means of land conces- 
eions, cheap loans, and experimental mills. — {lid. 
of Trade J., Nov. 20, 1919.) 

AIJSTHALIA. 

The Prickly Pear.— This plant iias mM^ome a serious 
pest in many parts of Australia, and numerous 
methods have been suggested for its eradication 
and possible utilisation. Prickly pears belong to 
the cactus family and are indigenous to America, 
but several sivccfies have become acclimatised in 
Queensland and New South Wales. Chief among 
these is the pest pear, Opunl'ia inermisy which 
covers about 22 million acres in tliese Slates and is 
spreading at tlie rate of a million acres per annum. 

Utilisation . — As a reserve food for cattle in case 
ol drought it appears to have considerable value, 
but it is not a well-balanced food and needs mixing 
with other fodder. In Ceylon, India and South 
Africa, oriekly pear has been used as a green 
manure, nut it is necessary to bury the broken parts 
in wide trenches under about 18 in. of soil. 

The fruits have been used for the manufacture of 
alcohol in Spain and Sicily, hut the oj^eratioiis were 
not a commercial success owing, it is .stated, to the 
heavy excuse duty. Investigations made in the 
United States showed that 140 lb. of the fruit 
was required to produce one gallon of alcohol, and 
that in order to make the operation a commercial 
success it would be necessary that (1) a production 
of 10 tons of fruit per acre bo obtained, (2) a rapid 
and cheap method of collection be introduced, as 
hand gathering is too dear even with cheap labour. 
In vievv of these facts, it does not seem possible 
that this method of utilising the fruit would prove 
remunerative in Australia. 

Attempts have also bt^cui made to produce alcohol 
from the green parts of the plant, nut even under 
the most favourable conditions the yield is only 
0'5 per coiit. of the material treated. 

Tire utilisation of prickly pear as a paper-making i 
material has been tried both m the United Kingdom i 
and in Australia, but the results are not promising 
owing to the small yield of pulp and tho shortness ; 
pool* felting quality of the fibres. ! 

The aah of the pest pear, which amounts to about i 
10 per of the dried plant, contains about half j 
us weight or potash saluj and it has been suggested \ 


as a possible goiiroe of potash for locah use. Large 
I scale experiments have been made in Australia, 
i but in view of the difficulty in collecting the 
! material and the fact that the ash is practically 
j certain to be contaminateil with soil, it does not 
seem likely that the product obtained would repay 
tho cost of treatment. 

Eradication . — Onco the prickly pear has become 
e.stablished, its removal by ordinary mechanical 
moans is almost impossible. The most sucoesaful 
means so far used has been that of poisoning by 
means of ar.senic compounds. Arsenic pontoxide is 
the most effective of theise, about half a gallon of a 
2*5 per cent, solution being sprayed on each cwt. 
of plant. If an atomiser spray he u.sed, then about 
1 oz. of a 25 i)er cent, solution is employed. Arsenic 
pontoxide was almost unprocurable in Australia 
during tho war, but it is understood that the 
Queensland Government intends to manufacture 
this chemical. Arsenic chloride, heated and used 
in an atonii.sed spray, has proved very effective for 
<lc{ding with dense, itn penetrable ina.sse8 of prickly 
pear. It i.s being maiiiifaot^red for this purpose 
by a firm in Melbourne. , ^ 

Arsenite of soda or a mixture of arsenic trioxide, 
caustic .soda and common salt, is less efficacious 
than cither of the above-mentioned cKimpounds, and 
lias the disadvantage of requiring large quantities 
of water, which is frequently very scarce in the 
infeHU'd districts. It i.s, however, less dangerous to 
use and cheaper. Tho cost of eradication* by the 
thre^e above means varies from .£2 10s. to £4 per 
acre, and although this expenditure would be worth 
while for clearing valuable agricultural land, it 
would not l>e profitable on poor scrub. 

Ill certain parts of India and C-eylon the cochi- 
iKud insect has almost exterminateil the tree pear 
(Opunfia tnonacantha), and experiments in Aus- 
tralia have indicatinl that the insects will rapidly 
siiread and soon exterminate a large area or tho 
plants. The tree {lear, however, is not a seriouR 
p('st, an<l the insects refu.se to attack any other 
species. A travelling (;oramisRi()n, appointed by 
the Queensland Government to investigate the 
natural enemies of the prickly pear, recommended 
the introduction of certain insects and fungi as » 
means of eradication. A sum of £2,000 has been 
placed at tho service of tho Advisory Council by the 
Minister of Agriculture for New South Wales for 
the purpose of further rcsearcli work in the State, 
and it .seems probable that a airnilar sum will be 
allocated by the Government of Queensland. 

The Executive Committee of the Advisory 
Council therefore recommends the establishment 
of one cvntral and two subsidiary laboratories for 
studying the effect of insects and fungi on the 
prickly pear. The central laboratory is to be under 
the direction of a biologist, who will receive £1,200 
per annum, whilst tho subsidiary luboratoriee will 
be in charge of entomologists at £750 e^ch i>er 
annum. — (Jiidl. 12, Inst. *Sk‘. and Ind., AustraL, 
1919.) 

UNITED STATES. 

U«c of Crystallisers in Cane Sugar Factories. — The 

economic advantage of employing crystallisers in 
raw cane sugar factorio.s is Kung iiive.stigated. The 
data so far collected indicate that a saving of much 
time and an increase in the yield of sugar may 
result from the ii.se of sui h apparatus, thus helping 
to reduce costs. While crystallisers are in general 
u.sed by refiners and beet sugar manufacturers, they 
have been given little attention in making raw 
cane sugar. 

Chemical Warfare. — In a paper on this subject 
contributed by Mw.-Gen. W. L. Sibert, of tlie 
Chemical Warfare Service, to the annual conven- 
tion of the International Aoetytene Association, it 
is recorded that at the date of the armistice 
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Germany was making mustard gas at the rate of 
10 — 12 tons a day, and that the American output 
waa then 40 tons, with a daily capacity of 80 tons. 
Whilst about 30 per cent, of the tf>tal casualties in 
the United States Army was due to gas, only about 
3—4 per cent proved fatal, and of the remainder 
nearly all will recover. A surgeon who had treated 
2000 smh lases, gus.sed 4 — 5 months previously, 
stated that there were no indications of lung 
trouble or of any permanent .injury. Maj.-Oon. 
Sibert is of the opinion that as surprise is the 
essence of success in gas warfare, rewarch connected 
with it should bo conductcHl in strict secrecy, and 
in peace time as well as in time of war. 

Magnesite in the U.S.A. in 1918.— The crude mag- 
nesite produced, sold, or treated in tlie United 
States in 1918 amounkHl to 2d],<i()r) short tons, 
valued at $1,812,601 f.o.b., mines or plants, repre- 
senting a decrease of about 27 per cent, in quantity 
and 87 per cent, in value compared with 1917. 

There was a decTcase of GO per cent, on the Cali- 
fornian output, but an increase of 40 per cent, on 
the Washington produedion. This unexpected 
change of output in Califor/iia, after five years 
of rapidly increasing prosperity, was greatly 
influenced by the temporary restrictions on ship- 
ments of freight, together with an increase in 
rates. The makers of rofractory pix)ducta insisted 
on having calcined material, biM'ause its use w'ould 
save 50 per cent, in w'cight and freight charges, 
and the prices offered to small producers were so 
low that many had to discontinue operations. 

A vital factor is that the principal markets are 
2000 to 2500 miles away from the deposits. It 
is possible, now that the war is over, that 
European magnesite may soon be delivered at New 
York. Should the price of the im])orted material 
be even double its pre-war price, it would reduce 
the United States production to a few' tbousand 
tons per annum. 

Practically all the magnesite produced in Wash- 
ington is used for refractory purposes as Kyiitheii<5 
(artificially c'onibined) ferro-magnesite. Tliis ])ro- 
duct is used in basic opeii-hearth .and electric steel 
furnaces. 

It is etill an open q\iestion whether the amor- 
phous magnesite of California .and the crystalline 
product of Wa.shingU)!! arc equally suitable for 
refractory use«,.v(Ty little evidem'o being avail- 
able. The main factors tsoem to la* freight and 
delivery. — {U.S. Gcnl. Survey, Sept. 16, 1919.) 

Fuller’s Earth In the U.S.A. in 1918. - Fuller’s 
earth derives its name from its original iiw in 
fulling cloth, but only a small quantity, mainly 
domestic, is now used in the United States for this 
purpose. It is used principally in bleaching and 
m clarifying or filtering fats, grc.i.stvi, and oils. 
It is also used in the manufacture of pigments for 
printing wallpapers, in detecting certain colouring 
matters in some food products, aw a substitute for 
talcum powder, and, in medicine, as a poultice 
and as an antidote for alkaloid iwisons. The 
requirements of a gornl earth for refining edible 
oils are that it should hleacli the oil permanently 
leave no disagreeable taste or smell, have small 
retentive power of oil, and no ttuidoncy towards 
epontaneous ignition. The English earth is con- 
siclered to fulfil all these requirements, but the 
domestic earth usually has one or more failings, 
although some refiners liave used it with success. 

The United States product is chiefly upH*d in 
refining petroleum, and 1918 was a record year in 
every respect, 97,075 short tons being consumed, 
or 8 per cent, more than in 1917. The home pro- 
duction amounted to 84,468 short tons (represent- 
ing 87 per cent, of the total consumption), at an 
average price of $13.67 iper short ton, a value of 
no less than $1,146,354. Flori<^ was responsible 
ior four-fifths of the total quantity, The total 


imports were only 12,607 tons of wrought and 
unwrought earth, fetching an average price of 
$11.67 and $13.24 per short ton, respectively. — 
{U.S, Geol. Survey, Auy. 27, 1919.) 

JAPAN. 

The Cafleine Industry.- The manufacturo of 
catfeino from tea dust has btuni carried on in Japan 
for about three years. There is one largo company 
in Japan proper, but another company, already 
making calfeine in Formosa, is to establish a new 
factory in Shizuoka, Japan; and there are three 
smaller factories. — {JI.S. Com. Hep., Oct. 18, 1919.) 

GENERA!.. 

British Dyes. — In his address to tho meeting of 
(lye consumers at Mam^hesb^r on November 28, 
Lord Moulton, chairman of llritish Dyestuffs Cor- 
poration, Ijtd., revealed tho interesting fact that 
he wa.s responsible for tho insertion in the Peace 
Treaty of tho clauses which secure for tho Allies 
50 per cent, of tho German dye stocks, ae at 
August, 1919, and the option over 25 per cent, of 
the total German production during the next five 
yeai-s. The former condition will prevent Ger- 
many, the only country possosHing stocks of dyes, 
exorcising a monopoly, and the latter w'ill frustrate 
the favourite German policy of refusing to sell 
certain “ lines ” unless tho customer buys all his 
other dyes from the s.ame souj-ce. If at the end 
of five years our dye industry was iinjiblo to stand 
on its own fe(»t, it would not be w'orthy of further 
assist.ance. Of the stoi;ks to be released immes 
diak'ly, Italy, Franco and llelgium combined are 
to receive 2200 tons, and America and Great 
Britain 1500 tons each. Referring to the British Dye- 
stuffs Corporation, the .speaker refuted the criti- 
cisms that bad recently l)een directed against it, and 
stated that Gie country’s confidence had Ikh'ti showji 
by a subscription of £5,000,000. In 1914 th(^ in- 
dustry was producing only 10 per (ent. of the total 
home demand; by ine end of this year it will he 
.able to supply 80 per cent, of the prt'-war require- 
ments. At tlie i)rosenb lime the range of dyes 
inanufat'turerl had perforct' to la* rc'stricb'd in order 
to meet the demand for those of whi(‘h very large 
quantities were required. When the necessary 
pl.ant was available there was no dye of any im- 
portance which tho C'orporation would not be able 
to supply. 

Coke-oven Gas for Town Supply. -In a paper road 
recently befiu-o theMidland Institute of .Mechanical, 
(hvil and Mining Engine(*rs details were given 
of the introduction of cok(M)ven gas into the towm’s 
gas supply of Sheffield (see this .1., 1919, 

65 n). The coke-oven gas so introduced represents 
ahniit 10 to 12 per cent, of the total output of 
the Shellield Gas Company, equivalent to about 20 
to 25 per cent, of the make of gas at the works of 
the company where it is introduced. Tho average 
supply of coke-ovoi gas over a period of nearly 
12 months h.ss amounted to 7.262,860 cub. ft. 
weekly, of an averaco (“alorific value, after extrac- 
tion of benzol, of 509 B Th.II. per cub. ft. T^ie 
supply pressure is 36 in. of w'ater. The ooke-ovon 
plant located at the Tinsley Park Colliery consists 
of 55 Koppor’s regenerative ovon.s, and the gjvs is 
conveyed a distance of about 2 miles. Tho alterna- 
tive plan of utilising the "surplus” coke-oven 
gas at tho colliery for generating electricity was 
not considcrecl sufficiently reliable owing to the 
richness of the gas. The " surplus ” gas, which is 
admixed with the town’s gas supply, amounts to 
about 50 per cent, of that generated in the coke- 
ovens, and it is anticipated that this figure can 
be improved by steaming.— (Ttmei Hng, Supple- 
ment, Nov., 1919.) 
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Production of Oui from Wood During the War.-. | 

Denmark, Norway, Sweden, and Swjtaerland in : 
particular, have had recourse to making gas from 
wood during the war, owing to shortage of coal. 
The process gives rise to many difficulties when 
carried on in the present form of retorts, chiefly 
on account of the acid condensates which are 
formed during distillation, and which attack pipe- 
lines, gas-meters, etc. Carbon dioxide may be 
economically removed by j)a6sing over rcd-liot 
carbon, and tliis j>racess also removes the major 
portion of the acetic acid, the remainder Wng 
neutralised by ammonia supplied by a small, 
measured quantity of coal added to tho main 
charge of wood to the retorts. This method has 
been used at Stockholm. In Denmark peat and 
wood were alternately gasified in hori/xintal 
retorts, the calorific value of the gas produced 
lieing increased by mixing with coal gas. It was 
found necessary to alter the adjustments of all 
burners owing to tho greater density of tho gas, 
hut no dilTorence was noticed in tho running of 
gafi engiiu^. Germany also made wood gas in some 
of the gas works during the war, hut only in small 
quantity. (Gas OcL I?!, HUD.) 

Use of Natural Steam for Power Production in 
Tuscany.— The natural steam springs at Larderello, 
in 'ruscany, from the condensed vapour of which 
boraci<! acid hae for a long time been produced, 
liavc now been harnessed to produc'o power. At a 
depth of from 195 to 390 feet, dry steam at three 
<atmosi)]iercs pressure is obtained, and lliis is passed 
at about one atmosphere pressure around the 
aluminium tubes of a sheet-iron tubular boiler, 
j)rodu(;ing in the tulies clean steam at one-half 
atmosphere pressure. This steam is then utilised 
in s})ecial turbines to generate electric current at 
30,000 vcjHs, 'file (‘iirrent thus obtained is dis- 
tributed to Siena, Floiaouv, Leghorn, Piombino, 
whore there are iron and ste(‘l works; to Massa, 
wlieie there are iron and copper pyrites mines; 
and to otlier places. So far as the' Larderillo dis- 
trict is concerned, the coal problem, wliieh is in 
Italy very acute, has Is'en solved by tho utilisation 
of this natural steam.- (F.N. Go/??. Hep., Oct. 1, 
F^19,) 

.Molybdenum Ore in Finland, -dleposits of inolyb- 
fleniim ore occurring in the vicinity of the main 
line running from JiKUisun to Nurmes are now 
to l>e exploiti'd. They were worked in 1910, but 
were subsequently abandoned as of little value. 
When, lioweviM-, it 1>eeame knowui that molybdc'num 
deposits of smaller extent were l)eing ju'olitably 
wairked in Norway, attrition was once more 
directed to them. However, they wore not 
regarded as jiavahle by experts from the firms of 
Krupp and Cieusot, wdio inspcel(.‘d them before tho 
war; but ctinditioiis have materially altered sinw. i 
Owing to the molybdeuiU? being very sparsedy <lis- 
tribnted in tho mother rock, the latter cannot 1m* 
marketed; but it should lie easily posisihle, after 
crushing and sorting, to market the concentrates, 
as is done in Norwav, — (Z. angew. Chem., Oct. 21, 
1919.) 

Principal Industries of Yugo-Slavla. — Speaking 
generally, the country has considerable stocks of 
raw materials, and conditions are favourable, but 
tho industries are hamixsred by their dependence 
on foreign capital. Tn 1910 thei-e were nine works 
manufacturing metals, chiefly iron; but none was 
of large size, nor was any equipped wuth tlie most 
modern plant. There are, however, rich iron 
deposits in Serbia, and a great development of 
milling is expected to take place there. Bosnia 
and Herzegovina produced some 2,800,000 tons of 
brown coal and 180,000 tons of first-quality ooal, 
and there arc many deposits as yet unt^uobod. 
Manganese, antimony, pyrites, lead, fuid mno 


mines exist, and in Idria (Slavonia) there are the 
famous quicksilver mines, which produce yearly 
130,060 toms of ore, yielding 820 tons of mercury. 
Leather is inanufacturtxl in several factories, but 
the better qualities are imported ; and there are 
six hpge and up-to-date sugar facitorics in the new 
provinces, which are capable of supplying the needs 
of the whole country. Sulphuric acid, Glauber 
salts, crystal and bicarbonate of smla are pri^uced 
in Slavonia, and there is a powder factory at 
Kainuik, as well as some very important tannin 
factories at Zupanje and Mitrovich, in Croatia, 
Carbide w'orks ami petroleum j’efineries exist in 
Bosnia, arid a considerable (piantity of pure alcohol 
was formerly made in Batchka, Baranja, and 
Banat, but production has ci'ased for want of coal. 
In Serbia the chemical industry has only recently 
bi’cn introduced. Tlicre w'crc a few acid works in 
Ihdgrade, as well as a soda works, two soap, one 
dye, and one match facU^ry. Most of the factories 
and mines were destroyi.'d during the invasion of 
the country by tlie enemy, but hope is entertained 
that the industries roncerm'4 will S(K>n be revived, 
-{r.S. Com. Brp., Oct. 1, 1919.) 

New Coating for Safety-Match Boxes. — War shortage 

/'f antimony luns led to tlu' disiovcn of an excellent 
sul)stitiito for tlM‘ firopn ration of the coating 
for safety match boxes. The substitute, known as 
‘'brilliant friction,” and manufactured by Sirkarna 
in Banska (^Slovakia) is lighter, more effociive, 50 
l>cr cent, cheaper, and effects a saving of red phos- 
phorus and of chlorat<‘ of ptdash in the match heads. 
In a tost over 5(K) matches wer^" ignited on on© box, 
and 100,000 boxes were coatcil with H kilo, of 
amorphous phosiihorus and 3 kilo, of “ brilliant 
friction,” which contains no pulverised glass or 
granhitc. liarge quantities have boon exported to 
Sweden, Donm.ark, Holland, Austria, and Germany. 
(V.S. Cow. Hep., Sept. 29, 1919.) 

Chemical Industry in Sweden.— The preparation of 
essences has been started by tlu; Hoherts Co. in 
Oorchro. 'I'hc Svenska Tiindsticks Co. now owns 
the two factories at TrollhiittaJi and GuUspang, 
w'hich make suHicient phosphorus, by the electrical 
smelting method, to satisfy the needs of the Swedish 
match industry. Potassium nitrate is made solely 
by the double deconiimsition method. Tho manu- 
facture of common salt is being investigated by a 
Govornmont Commission, and should the present 
high price be maintained the extraction of salt from 
tho sfii-watcr of tho west coast may be undertaken. 
Uncertainty prevails as to the continuance by the 
Kviiveindustri Co., of Gothenburg of the manu- 
facture of products from atmospheric nitrogen and 
of tliat of sodium carbonate by the Leblanc method 
undertaken during the war. Of the many works 
starte*d experimentally for the manufacture of 
chromium salts only one, the Sandsta Elektriska 
Smaltverk will continue prcxiuction now that im- 
portation has been resumed ; an import tax on 
I chromium salts is considered necessary to safeguard 
^ the future of this nascent industry. A factory is 
being built at Hogoniis for preparing aluminium 
oxide from refractory loam by a procciss yet un- 
published for the manufacture of aluminium. The 
production of carbide and of calcium cyaiiamide as 
, substitutes respectively for illuminating oil and 
Chile saltpetre has increased very greatly during 
the war, and the inanufactiiie of ammonium sul- 
; phate from calcium cynnamido was also carri^ on, 
on a small scale, at the works at Ljunga. Owing to 
' developments in the manufacture of caustic 
potash, caustic soda and bleaching powder, Sweden 
; will probably bo independent of foreign countriee 
in tho future fpr the supply of these commodities, 
but the production of sodium hypochlorite will be 
discontiiiudd. A cyanide works to Use 2000 kw. has 
been laid out at Trollhlittau ; a project for a factory 
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UBine 12,000 kw. to manufacture nitric acid elec- | 
tricwly at the same place fell through, but the i 
plans may be proceeded with at Porjus. The only l 
factory placing atmospheric nitrate on the market 
is the Birkeland“Eydo at Ljunga, where there is 
also a small ammonia-oxidation plant. There is an 
extensive production of chlorate at Trollhattan, 
where some material other than platinum is used 
for electrodes; perchlorate is also made there. - 
{Z. angew. Chem., Sept. 9 and 10, 1919.) 

Position of fbe Dutch Chemical Industry. — The trade 
section of the Dutch Ministry of Agriculture, In- 
dustry and Commerce comments as follows upon the 
Dutch chemical industry during the first half of 
1919: — Dutch chemical industry is in an unfavour- 
able condition. Jn most branches production is 
much behind that of 1918. Some of the largest 
factories are either only operates! in part, or are 
at a complete standstill. Fertiliser manufacturers 
have been adversely alfceted by the importation 
of large quantities of Chilean nitrate, the supplies 
on hand being more than sufiicient to meet the 
country’s demands. Financial difficulties are aggra- 
vated by a number of factors, including the delay 
ort.'asioned by the necessity of securing export per- 
mits. Owing to fluctuations in price there is a dis- 
inclination to conclude contracts without a guar- 
antee of immediate delivery. Trade generally is 
uncertain, and shows a downvrard tendency. Many 
dealers still possess largo supplies, and are desirous 
of disposing of these abroad. The low exchange' 
value of the mark exercises a considerable influ- 
ence. Many firms experience difficulty in obtaining 
export permits, but ther.’ are no obstacles impeding 
importation of raw materials and partly manufac- 
tured goods from Central Europe; products of Ger- 
man origin are offered at prices considerably below 
the cost of the raw materials. In general the out- 
look for the chemical industry is not good. It is 
to be fcare<l that the market will be flooded with 
cheap, foreign product. The export of surplus 
production is a matter of difficulty, and constitutes 
a very vital question for Dutch chemical industry. — 
{Schiceiz. Chem.-Zeit., Sept. 24, 1919.) 

The Dutch paper industry did well during the 
war, but adverse conditions have ruled since the 
beginning of 1919. Japan and America have ae- ; 
quired many of the home and foreign markets 
previously supplied by the Netherlands. The in- 
dustry is hampered by the high cost of coal and 
freightage, the necessary labour is lacking, and 
wages are high. The prospect before the export 
trade is not particularly bright at the moment, 
but it is anticipated that trade will gradually 
recover and a ready market ho found in England. 
Raw materials for the artificial silk industry were 
more easily obtained during the first half of 1919, 
and the outlook in general proini.sing; the chief 
drawback to trade is the depreciated and fluctu- 
ating value of the mark and krone. There was a 
shortage of gas-making coals in the early part of 
1919, and the low output of ammonia and aminonia- 
cal liquor nece.ssitated the importation of much 
Chile saltpetre. The prices of by-products, more 
particularly coke, tar and ammoniacal liquor, fell 
relatively more than that of coal. 

The manufacture of foods and condiments, 
wines, etc., has revived with the increaserl impor- 
tations of raw materials, and the outlook is bright. 
The output of sugar is below the normal on account i 
of the diminished cultivation of the sugar beet, : 
and costs have risen owing to the high prices of ; 
coal and limestone and high labour charges. The ; 
production of margarine has increased consider- 
ably |»wing to the importation of better raw 
materials; the future of this industry appears 
bright The brewing industry ha8» still to contend 
with lack of raw materials. Ample supplies of 
raw materials are still at the disposal of the cocoa 



and chocolate industries; but the production can- 
not be exported, and it is feared that fo^ign 
markets will he captured by Switzerland and Eim- 
land. The output in the salt industry during the 
first half of 1919 did not exceed half the normal,, 
and the position of the industry is still uncertain, 
largelv on account of the impassibility of estimating 
the effect of salt production at Haaksbergen.— C^. 
angew. Chem., Aug. 15, 1919.) 

Cliemical Industry in Ilussia.— During the war 
Rms.sia, like other countries, made considerable 
offorLs to build up its own cliemical industry, and 
many new chemical factories were erected; but, 
owing to the fear of future German competition, 
no foreign capital was attracted. Among the re- 
latively larger now undertakings may ho noted 

The Russian Chemical Industry Co. (19M) ” of 
Moscow, and the numerous factories of the former 
War liuUisti’ies Committees, of which a toluene 
factory at Baku and a phosphorus works at Troitsk 
are still working. Although the many small 
chem leal and pharjnaceutical works established by 
the Russian Sernstvos, and working simplified pro 
ces.ses, are rc[)ortod io he still active, there has In'en 
no progress in chemical industry .since its socialisa- 
tion by the Bolslieviks. Only Ihrix^ large chemical 
work.s, the soda factory of Ljuhimoff, Solvm’gh and 
Co., tlie liiovcnhof Glass Works and the Kusnezoff 
Factory at Li.s.sitschansk are working in the 
TIkraino, and these are not fully employed. At the 
pre.seiit time llie stocks of pyrites and Chile salt- 
petre in the Ukraine are respectively about 400,000 
and 200,000 puds, and further imports to meet the 
msuls of the sulpliiirie acid industry cannot be 
reckoiuMl on. Matiwials of all kinds are lacking, 
including fmd, and whilst during the uar the ben- 
zcni' vorks could, under favoiirable conditions, pro- 
duce 80,000 f)uds of crude l)cnzol, they could not 
now produ<a> one-half this amount.- (Z. angew. 
Chem., Sepf. 9, 1919.) 

Economic Resources of the Cartagena District, 
Colombia. — Sugar.- -i'he Colomhiaii Sugar Co., 
which owns plantations and a mill at Sincerin and 
is opening up new lauds farther south, is the only 
largo sugar i)lantation in the entire coa.st region 
using modern niadiinery. The average yield of 
cane is about 15 tons per acre, althotigh a produc- 
tion of about 22 tons is often obtained. The price 
paid for the cane is about 10s. per ton delivered at 
the mill, and the percentage of extraction i.s over 
9. The output averages 100,000 ewts. of refined 
sugar yearly. 

Cotton . — American seed is largely used, but the 
native varieties are of long staple and high tem- 
sile .strength, and are much less subject to damage 
by insects. The local demand exceeds tho local 
supply. 

Fore.'tt riTKluctx . — During 1918 Cartagena ex- 
ported forest products gathered in the interior 
to the value of about £ 1 10,000, the chief items being 
ivory nuts, rubber (balata), and ipecacuanha. 
There is an unlimited supply of corozo (cohune) 
palrn.s, which are spared for their seeds when pas- 
tures arc cleared for cattle. The palm matures at 
the age of four or live years, and then yields two 
harvests yearly. Tho nuts, which arc easily col- 
lected and of high food value, yield when dry 
about 25 per cent, of oil. Gum-yielding palms 
occur, but tho collection of the gum in marketable 
quantities is not practised. The forests are rich 
in medicinal plants such as ipecacuanha, sarsa- 
parilla, cinchona and cascara sagrada; the.so are 
exported to the United States to the value of about 
£10,000 yearly. 

Petroleum . — ^The proved petroleum belt is be- 
lieved to run from the north-east to the south- 
trestj passing diagonally through Santander del 
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Norte near the boundary of Colombia and 'V'ene- 
imela (where the Carlb Syndicate owns a conces- 
sion of about 1,500,000 acres), and through San- 
tander del Sur ; but although well over £600,000 
has already been spent in Colombia on oil explora- 
tion — which is much hindered by the broken 
country, poor climate, lack of transport, etc. — 
drilling operations so far have been unsuccessful. 


average good onej in certain districte it suffered 
from excessive rainfall early in the season. — (U.8, 
Com. JBep., Oct. 18, 1919.) 


GOVERNMENT ORDERS AND NOTICES. 


riatinuvi and 6’o/d.— The total yearly export of 
precious metals from Colombia is valued at about 
£1,200,000, and the country produces an average 
of 30,000 oz. (troy) yearly of platinum, practically 
all of which comes from the Quibdo district. Dur- 
ing tho war nearly all the Colombian output of 
platinum was taken by the United States (1916, 
25,688 oz. ; 1917, 21,278 oz.), and the fixing of the 
priep at $105 per oz. by the U.S. Government dur- 
ing 1918 greatly stimulated the work, although, 
owing to the dry weather, which necessitated the 
laborious collection of water for washing, the pro- 
duction did not increase proportionately to the 
number of workers, Tho climate is unhealthy, and 
tho quality of the labour unsatisfactory. Many 
rich samples of copper, lead, silver and palladium 
ores have been obtained in the Choco district by 
the native prospectors, but very little is known of 
the real extent or value of the deposits. There is a 
decided tendency in mining legislation towards the 
in.stitution of Government control.— (t/.i's’. (lom. 
Hep., 8ept. 22, 1919.) 

The SpontancouR Ignition of Peat. — As a result of 
the investigation of many cases of spontaneous 
combustion in stored peat, Mr. A. Molin concludes 
that the cause of ignition may well be the same as 
that which effects the spontaneous ignition of hay, 
viz., that a^iergilli cause the initial rise of tem- 
perature to 60° C., and that other bacilli raise it 
further to 70° C., at which temperature in- 
flammable gases arising from the decomposition of 
twigs and boughs would take fire. Tho author 
advises that peat which is to be stored over long 
period should contain a inininmm quantity of 
8m«nlls and dust, and that commercial analyses 
should state, in addition to ash and moisture con- 
tents, particulars as regards dust-content and 
•trenglh of texture. — (TeJcri. Tidsk., Ke.mi a Bern- 
( (den shop., 1, 1919.) 

Wolfram in Slain. In the fiscal year 1912-13 the 

production of wolframite in Siam was 309 tons; 
in the year ended March 31, 1917, 584 tons, and 
in the succeeding year about 800 tons, the monthly 
returns averaging from 70 to 80 tons. Depo.sits 
of tungsten ores, chiefly wolframite, diffused 
through Siamese Malaya and northern Siam, and 
especially the distri<’t Makon vSritamarat, are said 
to be unlimited. High grade ores contain from 
60 to 72 per cent. W(),, hub mixed ores containing 
nearly equal parts of tin and tungsten occur. 

The war price reached 160 ticals (£12. 6s.) p<n' 
picul (133^ lb.), the present price is about 40 ticals 
or less per picul. There is no use for tung.sten in 
Siam, and tlio entire output during the first two 
years of tho war went to tho United Kingdom, 
France sharing to some extent in 1918. — {V.8. 
Coni. Hep., Sept. 6, 1019.) 

^ Natural Indigo In the Dntch Indies. — The Swiss 
Embassy at the Hague reports that considerable 
progress has bwn made of late by indigo growers 
in the Dutch Indies, whore the area under cuHiva 
tion in 1917 was about four times as great as in 
the preceding five years, but was still only about a 
half of what it was about twenty-five years ago.- 
{Schweiz. ('hem.-Zeit., Sept. 10," 1919.) 

Chinese Indigo Crop. — Owing to the very poor 
indigo crop in China in 1918 a larger acreage has 
been planted thia year, and an increased produc- 
tion of indtiso ifl expected. The crop k an 


PROHIBITED EXPORTS. 

; The Board of Trade (Licensing Section) has aii- 
■ nouiiced the removal from List “A ” of Prohibited 
' Exports of the following iUsms: Scrap iron; steel 
: scrap; nitratt5 hags (Nov. 27); and of bean flour; 
IfK.aist bean meal; margarine and oleo-margarine; 
lupin seed; jute, raw and carded; poppy and sun- 
flower seeds; shea, illipe and babssu nuts (Deo. 6). 
The Board also intimates that the heading “ Soya 
Ix'an, cake and meal ” should be intcrprelal ns in- 
cluding soya bean cake, meal and Hour. 

NEW (MIDERS. 

The Order made by the f|loaid of Trade on 
November 28 relating to tlio reduction of 10s. per 
ton in iiie price of coal supplied for domestic con- 
sumption and of (Hial u.sed in proflucing gas and 
eb'ctricity for household purposes (tliis issue^ p. 
460 k), has been hUpf)leiTicnU‘d by instructions issued 
by the Controller of Coal Mines, under which all 
coal suf)plied by collieries for bunkering ships en- 
gaged in the home coasting trade is now charged at 
n‘vised prices, which art.' the prices given in 
Scliedulc A, less 6s per ton. 

ORUKas 3r.\l)E RV TIIF, MlNFSTFUt OF MUNITIONS. 
The Tungsten and MolybdeniL^ (Suspension) Order, 
1919, which suspends the operation of the Tung- 
sten and MolylKlenite Order, 1917. 

The Flax (Tri.sh Crop) Amendment No. 2 Order, 
1919, which fixes the prices of six different. grades 
of Irish flax. 


PARLIAMENTARY NEWS. 


HOUSE OF COMMONS. 

Iviporia and E.cports HeQvlation Bill. 

This Bill, introduced in the House of Cornmo^ 
by Sir A. (ieddes on Novembt'r 19, has for its main 
objects ; To c'onstitute a Trade Regulation Com- 
mittee ; to regulate the importation of gtxidri with 
a view to preventing dumping; to safeguard key 
indu.stries and industries alfceted by the deprecia- 
tion of a foreign currency; to a.s.sist the revival of 
hop-growing; to regulate temporarily the exfwrta- 
tion of ('ertain goods; and to authorise the grant- 
ing of credits and undertaking of insurances for 
the purpose of re-establishing ovensoas trade. 

The Trade Regulation Committee will consist of 
seven officials repre.sentiug the Board of Trade, 
Treasury, and tho Foreign Office, and ten Membtirs 
of the IIou.se of Gnnmons. Any Orders made by. 
tlie Board of Trade will have to be approved by 
this Committee. Goods to which a prohibitive 
Order applies may be imported if tlio importer 
pays such .sums to t)u' Commissioners of Custonw 
m are equal to the difference lx* tween the foreign 
value and the import price; and similarly such 
goods may lx* sold in the United Kingdom if the 
vendor pays the difference between the price 
charged and the foreign value, or satisfice the 
lloard that the reduced price is due to deprecia- 
tion or other cau.se. In the .section dealing with 
the safeguarding of “key** industries, the Board 
is empowered to prohibit for three years the ex- 
portation of, inter alia, fuel, motor spirit, 
edible fats, opium and cocaine and their salts. The 
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list of echeduled articlee, the importation of which 
may be prohibited, contains all synthetic dyes and 
drugs, chemical reagents, soientilic glassware, etc., 
and is identical with that detailed in this Journal 
(1919, 314 R). 

Sir H. (Iroonwood informed IVfr, Clynos on 
December J tliat it has fjcen deeidod to publish 
forthwith the Report of the Advisoiy Conneil to 
the Ministry of Reeoostniction on Anti-Dumpinp; 
Legislation. On the same date the Prime Minister 
announced that the Ooveriiment did not intend to 
proceed with this Bill during the current session. 
yV/r Con! Jntiusfry. 

In reply to Air. Adamson, Sir A. Gerldes 
announced tliat, a^ a direct aid to the (!ost of 
living, tlie fhivenimeiit had deeidt^d to low'er the 
priw of domestic and houseliold (H)al by lOs, per 
ton; the reduction would also apply to bunker coal 
for coastal traffic. (See also previous page.) 
The average pric^o of eoal for inland purposes is 
l>cIow the cost of production, but the very bi^di 
pric^ ruling for e.xport cxtal allow of this con- 
(H‘s(sion Iteing made. — (Nov. 24.) 

Sir A. Geddes informed Sir Kvaii Jones that the 
profit for the (juarter ended December 31, 1918, 
wa.s about tla. Id, per ton of coal rai.sod, after 
allowing for interest on loans and debontun' ; 
capital and payment of royalties. The figure for ' 
the March quarter of this year is expected to he 
about 71d. per ton. — (Nov. 26.) 

raiiii Kerufls {Export Duties). 

Replying to a question put by Lieut. -Commander 
Kenworthy, Mr. Dudlev WaVd staUvl that the 
French Government had imposed e.xjiort duties on 
oleaginous produc<; shijiped from French West 
African colonie.s to all destinations, including 
France. It was evident, therefore, that thesis 
duties had not been impixsed as a retaliatory 
measure for the corresponding duty placed on palm 
kernels exporWd from British West African 
colonies to destinations otlier than tlio British 
Empire. — (Nov. 27). 

II. M. Eoctonf, (Ire.t)i(i. 

iVlr. Kellaway intimated to Mr. R. Young that 
no definite decision had h(*en arrived at in regard 
to the future of this factory. Arrangements are 
being made for utilising such of tlie machinery 
and plant as is suitable for the repair of railway 
wagons.— (Nov, 27.) 

Patents. 

Mr. Doyle asked the Rroisident of the Board of 
Trade if ho would consider the advisability of 
bringing in a Bill to iniju-ove and elniaperi the 
facilities for persons of limited meaiiis to take out 
patents, and to prevent any patentiH^ from selling 
more than 50 per cent, of liis interest in his inven- 
tion to his employer; and if he would further con- 
sider the advisability of appointing an Inventions 
Committee to consider and advise upon inventions 
of all persons of poor circumstances, and, if , 
neoesflBry, help them to jirotect tlndr improvc- 
iBents. 

Mr. Bridgeman, in renly, said that the Bill now ! 
before Parliament should, if passed, improve facili- ; 
ties for the grant of patents. It w'ould not b<' 
practicable or advisable to appoint such a com- 
mittee as that fiuggosted. Under the pre.sent 
prtmtice of the Patent Office, all {possible help and 
Msistance is given by the sLaff to every inventor 
in preparing the specifications and other docu- 
ments necessary for obtaining patent rights. i 

Patent Office Library, i 

Sir M, Conway asked the President of the Board' i 
of Trade if the library may be kept open till i 
10 p.m. on two or three evenings a week, as tho | 
contintied closing in the evening had caused great i 
inconvenience to students. I 


j Mr, Bridgeman replied that the desirability of 
; reopening the library in the evening had not been 
' lost sight of, but there had been difficulties in 
making the necessary arrangements owirfg to 
depiction of staff. Arrangements will be made at 
the earliest possible date to keep tho library open 
every evening for several additional hours. — 
(Nov. 27) ({'/. pp. 452 R, 453 r, of this issue.) 

Petroleum Oil in Derbyshire. 

Mr. Kellaway, answering Lieut. -Col. Clay, said 
that the Ilardstoft w'ell is the only one which has 
been completed to date, that it has given an 
.''verage weekly production of 1,734 gallons, and 
that this yield should bo largely increased when 
pumping machinery has been installed. No 
adequate estimate of the cost uer gallon can he 
framed at tho pr<!sent time. — (Nov. 27.) 

German Di/r.s. 

Sir A. Geddes informed Major McKenzie Wood 
that approximately 200 tons out of a total of 000 
tons .so far requisitioned is now in transit. Tho 
Reparation C/omrnissioii has not been formally 
establi.shed, and therefore no final decision has 
hocii taken as to the valuea to bo credited to 
Germany. The prices to be charged to oonsuinors 
will l>e announced shorlly. (Dec. 1.) 

Price of Coal Gas. 

A.sked by Mr. Alfred Short if tlie rediictieu in 
tho [ii'ice of domestic eoal would carry with it a 
reduction in tho price of domestic gas, Sir A. 
(iedde.s replied that he lioped so, but there were 
other factors Ixvsides cost of coal determining the 
(xjwt of gas. Tie could not hold out any hope of 
a general reduction in price Ixd’ore the next 
quarterly meter rcaclings. (loal used for making 
gas and electricity is included in tho coal to be 
afTeclod by the lOs. reduction. — (Dec. 1.) 

Emjdoyees in National Factories. 

Mr. Hope, answering Mr. OilhcTt, issued a 
statistical statement detailing the number of 
workers, male and female, engaged in each of the 
national facd'oric's on November 11, 1918, and at 
the present lime. The total iiiimlK'ivs are 305,888 
and 33,65 1, respectively. Tho explosives factories 
now employ 3,375 workers, c^ompared with 36,761 
a year ago, and the anti-gas factories 216, as 
against 12,512. (Doc. 1.) 

liosic Slay. 

Sir A. Boscawen, for tlie Board of Agriculture, 
and in reply to Mr. ]Y)restier-Walker, said that it 
was quite possible to obtain basic slag with a total 
phosphate content of over 24 per cent. The 
deliveries of this grade during the five months 
ending October 31 last were 66,200 tons. Any 
shortage that may exist is duo to excess of demand 
over supply, and tho Board has no control over 
the production. -(Dec. 2.) 

Linseed Cake. 

The shortage of linfHHul cuke, said Mr. lloberts 
in reply to Air. Remer, is purely local, and is due 
to lack of adecpiatc; transport facilities. The 
recent oxivort of 5,000 tons of American limseed 
cake to Holland wa.s j:»ermitU5d as a fli>ecial 
measure in order to relieve congestion at the ports. 
--(Dec. 2.) 

Spelter. 

In answer to Mr. Bird Mr. Bridgeman stated 
that the agreiunent made in So])tmnber, 1918, 
between the Ministry of Munitions and the British 
Zinc Smelters terminated on November 6 laat, and 
under it the prices paid to the producers by the 
Government were considerably in excess or the 
prices realised on sale to consumers, nut the actual 
toss cannot yet be given. — (Deo. 2.) 
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i^upefphospkates. 

in reply to Mr. Harry Hope, who 
asked that steps might > taken to facilitate the 
the im^rtation of Algerian and Tunisian rock phos- 
phate for use in superphosphate manufacture in 
plac ‘0 of the^ow-grado material now being obtained 
trom America, said tliat arrangements hare 
already been made in the direction indicated, and 
that tha total Jolivoncs from North .Vfrita to th<- 

M ■■ "'*>• amount 

to 277 (WO tons Noxt yoar much larger quantities 
snould bo available from this source. — (Dec. t3.) •' 

Aiujlo-rersian Oil Co. 

.. Barnes, Mr. Chamberlain sairl 

that H. M. Government holds 2,000,000 £l ordiiiarv 
shares in this eoinpaiiy out of a total of 3,000 00(3 
and has agreed to subscrilie for a further 3 000 00() 
shares of which 2,000,000 will })c shortly paid up in 
lull and the call of IDs. on the remaining 1,000 000 
will not bo paid for some' years.- (Dee. 3.) ’ 


AOTMimtJM SCLPHAT* CONTKACT DISPUTE 2' U' 

j Watton and Co. v. Messr,. Mann and Cook ' ' 

This case was argued in the King’s Bench Divi- 
sional Court on November 20, before Mr. Justice 
Colendge and Mr. Justice McCardie, the plaintiffs 
scokiiig to set aside an award made by two lay 
arbitrators in favour of defendants with regard to 
two ((."tracts Girtlm supply of sulphate of alumina. 
In hehniary, 1918, Messrs. T. AV. Watson and Co., 
ol London, (.ontra(.ted to supply Messrs. Mann and 
Cook, also of Loudon, with 50 tons and 40 tons of 
this material at flO 5s. per ton. The goods were 
J’l . dmi''ered, and delendants bought against 
P aintitlH at a much higher price, claiming the 
(1 ler(.iico as (lamag(..s. The arbitrators awarded 

asidr Th s l’"' 'J''’® nif'*'"" to set 

.i.sido this awai-d nas based on the alleged 

errommus conduct of the arbitrators 

It was evontu.ally .igr.ssl between the parties 

r'lor- ' " loKol »H.i- 


LEGAL INTELLIGENCE. 


WoiiKMKN’s C()mim:N8atiox and Poison (^ah Manu- 
facture. Ji, Dutton V. Hneyd Bycars (Jo., Ltd. 
In tlio Court of Appeal, on November 10, Lords 
.lustices Warrington and Atkin and Mr. JusticiA 
.Lvo delivered judgment on an appeal from .in 
award of tlio .Judge of tlie Burslein County Court, 
sitting as arbitrator under the AVorkmen’s Com- 
fierisation Act. 

Dutton became incapacitated by gas poisoning 
when engaged in the manufacture of poison gas in ' 
llu- defendants’ factory, b’nr a time he received i 
lull wages, but when he had partly recovered and 
u as able to do light work for a eolliery company 
these payments were reduced, and he claimed com- 
pensation under the Act. Ti was admitted that the 
disease conlraetisl was not scheduled in the Ad 
hut Dutton contonded that the employers wer*' 
csiopjiod by their (onduct from denying that fin* 

I so came within tlio Act, and the County Court 
.1 luige upheld ms vdew. Their Lordships, however, 
upset this d<'ci.sio)i, holding that the operation of 
the Act was confined to a certain class of cases, and 
the parties could not by any form of estoppel or bv 
agreement ext(>nd the limited statntorv inri><‘- 
<uction. 

Englisu PARTNKusHir IN Ckrm.vn Patknts. .1. F 
Derry v. (.. It, Alic nkeiiri. 

In the Clmnc(.ry Division, on November 17 ami 
18, before Mr. .Instioe Bu.sscll, Mr. A V Derrv •. 
partner in the firm of W. Edward Kochs ami C'i. 
(•(ilhery machiiiery exporlers, of Sheffield, sought a 
dissolution ol partnership, dated April 17, 1902 
.(‘tween that linn and Heinrich Koppers, (.f Essen! 

whether the patents 

taken out by Koppers for coke ovens and by- i 

Thmll to him or to the firm, a.id ; 

« hethor the Pulilm. Trustee, ns eustodiaii in wlu.m 

tbL®^?,I!^l “/ tli(> patents, held ; 

fkGw ‘o'' the partnership I 

(Koi.pers Ooko Ovens and By-J*r(.duets Co.). It i 

' u"’t*®'t ’’l' * '® POftners that under the coii- 
'“'tents taken (.ut by Konpers i 
™ iK^ lu ® l^® '“"■tnership. 'The Piiblie TrnstcM. i 
i^o. n h'md eoiitended that, hut f(.r the veat- 
nrl,».i i-® J^’ORiish patents would all he the 

pX'iuM^eXI«'teTy" ***" 

although the patents 

TotaJ 1 J^*’***^!’' I *“«y throughout bo- 

longed in equity to the partnerships 


OFFICIAL TRADE I1'’^ELLIGENCE. 

U' nn,i the Board of Trade Journal for .\aveniber 27 
and Drecinbei t.) 

OPENIN(;s FOR DHrnSH TRADE, 
riio following imjiiiijf.s have Ih'I'u ri'('ei\ed at the 
)cpartment of Overseas Trade ( i)c\ ('lopmciit and 
Infclhgcnce), 3o,()ld gneen Street. Jiondoii, S W 1 

.foio individnais icho desire ‘tel 

icprescnt l-.lv. manut;.ietur(‘s or exporU-rs of thA 
goods sp.x i«ed. Briti,sh firn.s may ol.fain the names 
•ind addresses of the persons or hrms referred to 

ouoti.m ‘‘’ f mmitiolned and 

quotnig the spi'cific relerenee number. 


Loi iilit y of 

llrni (ti ai^ciit . 


Cauada .. 

(Vyloii . . 

Knypt 

New Zcalaiul 


GcnujiHN'.. 

Italy 

Nfthorlaiids 

Portugal . . 

Spain 

„ (Canary iHlt'B) 
Palcfjtino 

ilororro (French 

/.Ollf) . . 

CnIU'd StatOB 
Argentina \ 
Uruguay j 
Hriodl . . 


MiitcriaP. 


Reference 

number. 


l>ru.g spr-ialili. s .. .. ’ 

Glass, f rockery . , . ’ ’ ! 

SplccK and vnnill.i hi ;uis . . . , 

Oils, paints, pci I'nincrv, china’ ; 

plii.s.s . . . . ‘ ’ I 

Carhiilic acid, nitric acid.’candlcV 
oils paints, .soap, leather, etc! ! 
(lender for) . . . . : 

• I'right Unmndi'sccnt gas mantles | 
Aspinn, scrums, j'haiiinK'entical 
producl.s . . , . I 

Aniline and otht r wool d\ I a ’* ' 
Ccinciit, jilaslfT, refracU.Vica, pot’- i 
tcry, etc. , . . , ! 

Margarine, mnp, cattle f(x>'d ’ ’ j 
.Si>cdal BtocI for tool.s, ni(*«. springs, ; 

Simp, perfumery . . 

Sled cylinders,' splcgdolsc'ii, ste’o’l 
ulloys, high Sliced steel, engine 
oil, lubricating oil, tar oil 
Soap, jicrfiimery . . 

I Eieetric high-ten, slon ptireelaln in- 
: sulators . . 

: l>.vo.s, colours, pirints, leather, 

: pi^l'vr, varnish, olla, roofing tiles ! 

I PafKT, bricks, blilcs, leather .. i 

, Metals (copper, tin, zinc, alumin- ; 
j Inm, cIl',), gal\ anised steel .sheets ; 

; TWngs. hides, nietais. cement 
j Cidnawan* , . . . i 

j Perfumery . . . . ! . ’ ’ . 

I Paint, varnisli . . ! ! ‘ ' j 

I Paints 

I Uhomleals . . , . . , ’ ’ ' 

j Iron, steel, I'Urk and galvanised 1 
sheets, metals . . 

I Paint, glass, ddim, white metal 

j sheets and wiiv, yellow metal. 

copper, zinc . . . . | 

1 Chemicals, drugs, tinplate ! ! i 

_L__ I 


1002 


1006 


I 

1004 

1100 

1101 

l\03 

1106 

1108 

1169 


1113 

1115 

1116 

1163 

1164 

1165 
1119 
1123 
1126 
1171 

118! 

1186 

1173a 


1174 

1175 


^“^0 eoramlwkuMT, 7S, Baalnglull 
B.C.’*® OyfMm Trade, 78„ Baeinghall Street, 



462 R 


REVIEW. 


(Decemtiet 15, im, 




Markkt Sought.— a ftrln in Portuguese East 
Africa able to export oil-seeds and copra desires 
to get into touch with importers in the U.K. [H32.] 

TARIFF. CUSTOMS. EXCISF. 

Argentina. — It is proposed to raise the import 
duty on whisky to 1 peso (.t!;old) per litre or per 
bottle. 

Australia. — Licences will bo required for all goods 
on the prohibited list arriving in the Commonwealth 
after November 30. 

Hrazil. — Copies may bo insi>octed at the Depart- 
ment of Overseas I’rade, 73, Basinghall Street, 
Pj.C. 2, of the sections of the proposed now tariff 
relating to chemicals, drugs, dyes, perfumery and 
pharmaceutical specialities, 

British Honduras. — An export duty at the rate 
of 2 dollars per 10(K) has l)een levied on coconuts as 
from October 4. 

British India. — The export of raw jute and of 
certain hides and skins is now generally permitted. 

Venmmk . — Export prohibitions have kion re- 
moved from, inter n/i«, aluminium, .antimony and 
its compounds, asbestos, bone oil, casein, cocoa, 
copper, copper ashes, copper alloys, cork, fatty 
acids, glue, glycerin, goat skins, gun metal, iron 
alloys, tinned and galvanised iron plates, kapok, 
lead, load ashes, lubricants, nickel, resins, rubber, 
soap, tallow, tin, tin ashes, tin alloys, tungsten 
{raw), vanadium ore^ vaseline, vegetable fibres, 
^inc, zinc iishcs and zinc alloys. 

Dominican Bepublic. — The lu'w tariff comes into 
force on January I, 1920, and is notable for the 
large number of articles placed on the free list. 
A copy of the complete tariff may be seen at the 
ollices of the Department, 73, Basinghall Street, 
E.C. 2. 

tJsihonia. — The regulations respecting foreign 
trade are set out in full in the issue for December 4. 
Among the articles of “luxury” the import of 
which is prohibited are chocolate, wines, spirits, 
ornamental pottery, china and porcelain, certain 
kinds of glass and perfumery. 

Falkland /.s/onds.- Export duties of Is. (id. per 
barrel of 40 gallons have l>een levied on whale and 
seal oils, and of l^d. per 1(X) lb. on guano of all 
kinds. 

France {.ilgerUi).— Copies of the Decree respec- 
ing the import, sale and storage of dynamite and 
other nitroglycerin explosives may be seen at the 
Department of Overseas Trade, 73, Basinghall 
Street, E.C. 2. 

Gennany. — The list of iron and steel inanufac- 
tures exempt from export duty is given in the issue 
for November 27. 

Jugoslavia. — Certificates of origin are rwpiired 
for all imported goods. 

Madagascar. — The rates of duty leviable on im- 
ports covered by the “ coefHcients of increase ” are 
the same, with few exceptions, as those leviable on 
similar goods imported into Frani'o under the 
Decree of July 8. 

Paraguay. — The Tariff of Valuations has b^n 
revised and the official valuations of almost all im- 
ported goods have been greatly increased. Among 
the. articles affected are drugs, medicine.s, gla.sH, 
china, stoneware, leather, fine soap and portumery, 
but edible oils, kerosene, salt, sugar, and soap arc 
exempt from the increase. The Decree came into 
force on October 1. 

Portugal. — The export surtaxes on cocoa and 
chocolate have been withdrawn. 

Bumania. — Certain customs laws now in force 
have been extended so as to be applicable in Tran- 
fl^rivaoia; the Bnkovina, the Banat and other terri- 
tories united to Rumania. ^ 


I ^outh Bussia . — ^Licences will only be issued for 
I the export of goods which have been covered by 
! imports. The export of. inter alia, benzine, metals, 

I ores, hides, salt, potasn, soda, salomas (solidified 
sunflower seed oil), alcohol, and oil cake is reserved 
to the Government. 

Spam . — The import of saccharin for use in the 
manufacture of cigarette papers is now permitted, 
and duty is leviable at the rate of 60 pesetas per 
kilogram. 

It is proposc^d to revise the customs tariff and 
in the meantime to put into force a “ transitory ” 
tarilf. The permanent tariff will probably bo intro- 
duced in January, 1921. 

Uruguay . — Among the articles the export of 
which is prohibited are d.ye.s, imported medicines, 

' iron, steel, copper, tin, lead, zinc, aluminium, 
antimony (and their alloys, including tinplate and 
galvanised iron), paints, varnishes, and imported 
pharmaceutical products. 


TRADE NOTES. 


BRITISH. 

Trade of Hong Kong in 1918.— The world wide 
shortage of mercantile sbij)ping has had a marked 
effect upon the trade of the colony, which is almost 
entirely deix^mrent u}>on ships for its prosperity. 
Decrcavses in the imports of oil (23,536 tons), coal 
(371,325 tons), and cotton yarn and cotton (23,556 
tons) are put down to this cause. The imports 
showed ail increase in the cases of liquid fuel 
(24,979 tons) and sugar (115,423 tons). Refined 
sugar was in great demand in China and the Per- 
sian Gulf, but here again business was rc'stricted 
by the shortage of tonnage. The year was favour 
able for cement manufacturers, demand continu- 
ing to be good. 

Trade has sutfered by the political! chaos c'xist- 
ing in China. The statistical position of trade in 
most goods, however, is sound, aiicl with settled 
conditions the prospects of businc'SH would be en- 
couraging. -(Co/. Bep.—Ann., No. 1001, Oct., 
1919.) 

FOREIGN. 

Dutch Imports of Chemical Products and Raw 
Materials. According to “ Maandstatistick In- cn 
llitvocr ” for 1917, 1918, and 1919 the imports of 
chemical products and jaw materials into Holjand 
for the.' first half of each rc‘spc'ctive year wefe aa 
follows : — 


Percentugc, 








1917. 

1918. 

1919. 


Tons. 

Tons. 

Tons. 





So<ia 

9.967 

2,033 

16,278 1 

Germany 

Kngland 

13-4 

65-4 

112 

04-9 

44-3 
.54 4 

Potash .. 

4,037 

340 

710 

Germany 

100 

59-5 

94-4 

Dyes 

216 

25 

109 

Germany 

99-5 

100 

100 

Organic 

dyestulfa 

138 

21 

79 1 

Germany 

England 

100 

100 

52 

46-5 




( 

Germany 

62-6 

46-0 

56-4 

chciuical 

products 

8,191 

-10,087 

12,182 1 

Eiiuland 

Norway 

Sweden 

13 0 

1.5-6 

4-3 

14-9 

17-0 

15- 4 
23-6 

16- 6 

Turpentine 

1,094 

- 

, J lingliiud 

I II. States 

62-8 

31-3 

— 

7-2 

79-7 




1 

Oermany 

1-5 

1 — j 

; 31-5 

Tar 

i 201 

i — ■ 

2,259 

Uelglum 

Denmark 

1 — 

— 

1 281 




‘ 

— 


! 11 6 

Wax .. 

— 

j 1 

251 

England 


100 

i 83-2 

• 



r England 

I .0 01 


82-4 

Chile 

124,850 

i 1,128 

133,982 : 

U. States 

1 40-3 

— 

7-2 

BiUtpetre 

i 


i 

Chili 

50-4 

100 

50-8 

Sulphur . 



f 

England 





82-3 

48 

— 

316 J 

Italy 

520 

— 

17*4 

Oleic and 
other fatty 



i 

Germany 

45*4 



acids .. 


981 

4,280 

RngbuMl 

too 

m 

884) 


— angm. (Jhtfn., Oet. 21 , 1910 .) ^ 
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The Dutch Glues Io4ustfy.—A community of in- i 
tfcrostfl’^ (LG,) has been formed, embracing the 
firms “ Manufacture Royale dea (Places de St. 
Gobain ” in Faria and “ De Schie ” in Schiedam, 
which should result in a greatly increased output 
from the latter firm as soon as economic conditions 
permit. The former company has also established 
a “ community of interests ” with the “ Kersto 
btoUandsche Vensterglasfabriok,” in Afaasslnis. 
The Eerste Hollandscho Venstcrglaafabriek ” 
contemplates supplementing its manufacture of 
window glass (Fourooult process) by the production 
of other waros— (Z. angew. Chan., Ovt. 21, 1919.) 

The Pharmaceutical and Chemical Industries of Spain. 

In an article in Le Industrie Italinne Illustrate 

it is pointed out that for some time strenuous 
efforts have l>een made by the TTiiited States, 
France, and England to secure a hold upon the 
Spanish market before other countries are in a 
position to compete with them. Although the homo 
production of a few specijilities was increased 
during the war, it is insuflicient to meet the de- 
mand^and, undoubtedly, the country offers a good 
market for pharmaceutical and chemical wares. 
The present position is, approximately, as follows : 
Resinous products are manufactured by the im- 
portant Union Resinera Espanola, which him a 
capital of 20 million pesetas (peseta =9id.), with 
many factories and branches. Important also are: 
La Peiinaroa y TiU Sociedad Aninima Cros, La 
Sooiedad Darceionesa do Colas y Abonos, Industrial 
Quimica de Zarago/.a, Etabliss<‘ment8 Gallard, 
Union ICspanolo do Fabricas de Abonos, and others 
man Lifactu ring mineral acids, superphosphate, 
glue, etc. Among companies of lesser importance 
mention should be made of tho proTuising Solvay 
firm, which runs its own potash mines. 

Throe factories are being erected to produce 
nitrates by fixation of atmospheric nitrogen. One 
in Viaiui, has 8000 h.-p. avail. ible; another, at 
Ix'rida, iisc^ over 2o,000 h.-p., which could be in- 
creased t^o 75,000; and the tliird is in Corcubion. 
During the war other factories were start'd, but 
both their teelinical direction and their products 
arc 80 poor iiiat tlu*y are expr‘cted to close down 
when better supplies of nitrate become available 
fruu abroad. Imports for 1913 were as follows: 
Vei^etablo produot.s, including coconut oil, palm oil 
and other vegetable oils, dye woods and barks, 
tanning materials, lins<v*d and sesame, medicinal 
preparations, etc., 75,250 metric tons, of wbi(‘h 
linseed and sesame accounted for 70,848 tons. Im- 
ported dyes included mineral colours, dye extracts, 
prepared dyes, lakes, inks, tinctures, coal tar dyes, 
aniline oil, aniline hydrochloride, etc., and of tlu- 
total 15,770 tons, Germany supplied 30^’^, France 
27%, England 14%, and Italy 7*4%. PnaluctH 
such as acids (acetic, citric, tartaric, hydrochloric, 
sulphuric and carbolic), naphthalene, carbonates 
and borates, chlorates, chloroform, ether, phos- 
phorus, load oxides, etc., were imported to the ex- 
tent of 23,052 tons, and were derived mainly from 
Germany, Franco, and England. Italy supplied 
chiefly citric and tartario acids. 

The writer of the article urges Italian chemical 
manufacturers to prepare for keen comT>etition in 
regard to the supply of citric and tartaric acids not 
only in Spain, but also in America. Pbarmn- 
oentierd products were itnported from Italy to the, 
extent of 640 tons. Italian mainifncturers are ad- 
vised to develop the production of medical snpplie.s 
and perfumes, more especially as the raw materials 
therefor — sulphur, tartaric acid, mercurj^ salts and 
quinine— are largely of Italian origin. Remark- 
ing on tho strenuous atternpta made by various 
countries to capture the SpaniBh market, tho 
writer eulogises the efficiency of £n(^ish propa- 
ganda in the Spanish chemic4 angew. 


COMPANY NEWS. 


ELECTRO-BLEACH AND BY-PRODUCTS, LTD. 

An extraordinary general meeting was held in 
Manchester on November 14 to consider the direc- 
tors’ proposals to raise the nominal capital of the 
company from €180,000 to €480,000 by the creation 
of 200,000 7 per cent, participating preference 
shares of €1 each, and a like number of ordinary 
shares of 10s. each, and to issue 80, (KM) shares of 
ea<'h denomination. 

Mr. H. J. Mackinder, chairman, in explaining 
the above proposals, referred to the profits made 
by tho coinpanv for the years 1915 — 1918 (£31,492, 
£48,942, £48,()68, and £60,751), to the dividends 
paid oil the ordinary shares (7, 7, 10, and 121 per 
cent.), and, in answer to tlie criticism that these 
were war profits and could therefore not be taken 
iis a guide for the future, said that during these 
years many exceptional diflicnltios had been en- 
coiintcre<l and that their trading had been circum- 
scribed by Government contrii. The money re- 
, suiting from the proposed new ussue would be de- 
voted to repaying the Government (£45,890) for 
extensions and purchase of plant, to the redemp- 
tion of the outstanding debentures (£50,500), and 
the balance to extensions and development. Dur- 
ing the years 1911 to 1918 the sum of £220,793 waa 
spent on buildings, plant, etc., in addition to the 
! purchase price of £150,000, and these items had 
i)eon written down in the company’s books to 
£256,607. No value liad been assigned to goodwill 
and patents. The profits for the current year were 
very satisfactory, and an interim dividend at the 
rate of 12| per cent, per annum would now bo paid 
ill respect of the half-year ended June 30 last. The 
iK’vv shares would rank for dividend, jxiri passu . 
with ihc old, immediately after the payment of 
this interim dividend. 

Resolutions einhoilying tho proposals were passed 
unanimously, and these were subsequently approved 
at separate meetings of the prefeience and 
or cl i n a ry sb a rol lo 1 de rs . 

ZAMBFSTA MINING DEVELOPMENT, LTD. 

On November 18, in London, Sir Alfred Sharpe, 
pre.siding at the sixth ordinary general meeting, 
stated that during tho war the company 
acejnired tho whole of the minernl rights over the 
('xtensivo Zambesi coal area, in which exist not 
only coal, but gold, copper, iron, mica, and other 
n>inerals. The impending construction of the Beira- 
Zambesi railway should solve the problem of cheap 
transport, the existence of acc^essible coal in large 
quantities had been proved, and the quality of the 
coal w;iH now being ascertained. In this con- 
nexion the services of Mr. E. H. Cunningham- 
(Vaig and of Mr. J. Arthur Greene, as technical 
advisor on minerals, had been seenred. In a pre- 
liminary report tho former states that the coal, 
as is common in South Africa, “ is somewhat high 
in ash, but the percentages of volatile matter and 
fixed carbon are good.” An analysis by the 
Director of Mines of the Companhia da Zambesis 
gave: Ash, 13*2%, ; coke, 75% ; fixed carbon, 60% ; 
calorific power, 12,400 B.Th.U. 


I Nkw CAriTAL J9nvT..~-~N eu'castU - upon - Tyne 
, FAectrie Supply Co., Ltd., is issuing 1,500,000 7 per 
cent, cumulative pix^ferenco shares of £1 each at 
> par to finance extensions, etc. ^ The company is 
i the largest producer of electrical ^wer in the 
United Kiiydom, the total capacitjf of its plant 
being 370, OdO h.-p. By means of new plant about 
to bo installed it is hopo4 t6 effect a saving of over 
£100.000 per anniim on cold consumption. 
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SANTA CATALINA NITRATE CO., LTD. 

At the nineteenth annual general meeting, held 
in ^ndon on November 19, Mr. F. G. Lomax, 
chairman, said that the company Iiad continued to 
manufacture nitrate at full rate until laat 
January, and at hulf-rato from then to July, when 
the works were closed down. Hence the profit on 
only 135,000 quintals, viz., £18,980, liad been taken 
in the accounts. A dividend of 20 per cent, for the 
year was recommended. 

The Nitrate Association, which comprises all the 
producers except the German and two American- 
owned companies, which are debarred from joining 
by the Sherman Law, ha.s made an auspicious 
start, having recently concluded sales aggregating 
sonic 25,000,000 quintals of nitrate for delivery 
during the corning season. (Quintal -101‘5 Ih.) 


BRITISH OIL AND C AKE AITLLS, LTD. 

fn Ins address to the twenty-first ordinary 
general meeting, held in London, on November 19, 
iVfr. J. W. Pearson said that it was proposed to in- 
crease the capital of tlu‘ company from £2, 000, 000 
to £10,0()0,0()0 by the creation of 8,000,000 lunv 
shares of £l each, of which 1,250,000 would be 
issued at par forthwith. The funds to ho provided 
by this issue are required as additional working 
capital to finance the .steadily increasing business 
of the company, to facilitate the purchase of raw 
materials at the high level of prices now ruling, 
and to add to the company’s properties. An ex- 
tensive soap works is being erected at Hull for the 
manufaeture of toilet and hou.sehold soaps; a mar- 
garine facdory, refinery, compound lard factory 
and oil store are in course of erection at CJIoncester; 
and a site on the James Watt dock at Gn'cnock has 
just been acquired, upon which it is jiroposed to 
erect an oil mill designed, infer (ilia, to deal with 
Iialin kernels and copra, both of which materials 
are new to Scotland. It is, further, proposed to 
acquire a new site in London, ivhero the company’s 
trade has now outgrown its capacity. The direc- 
tors look forward to a period of considerahle ex- 
pansion in the seed-crushing trade. 

During the year covered by the accounts the 
entire business was under control of tlie Afinistry 
of Food, hut since the end of March last the trade 
has practically returned to its normal ehannels. 
The company’s out[>ut is steadily growing, and at 
the present time is half as large again as that of 
last year, so th.-R the directors have every con- 
fidence in the future. They believe (hat the siieedy 
removal of every vestige of control by the Govern 
ment in this and every other s^^etion of commerce 
is the true solution of the many problems that an- 
still confronting British industry. The profit and 
loss account for 1918, afK-r writing off £50,000 for 
depreciation and placing £49,441 to reserve, shows 
a credit balance of £217,567. Fifteen per cent, was 
paid on the ordinary sbares for that year, and an 
interim dividend of 10 per cent, was distributed in 
September last on account of the current year. 

The proposed incroa.^e of capital was sanctioned 
and confirmed at a subsequent extraordinary 
general meeting. 


Capital Txciieashs.- Separation, Ltd, 

The share capital of this company has lieon in- 
creased to £500, (X)0 by the creation of 450,000 new 
shares of £l each. 

British Cotton and Wool Dyers* Association, 
Ltd , — The nomin,al share capital is to be raised 
from £500, m to £1,000,000 by creating 2,000,000 
new ordinary shares of 5s. each. The object of the 
Inorease is to enable the company to make a partial 
return to shareholders of capital previously written 


; off, by issuing one new share for every two shares 
now held by them. 


ANGLO-PEUSIAN OIL CO., LTD. 

The report for the year ended March 31 last 
stak's that the net profit amounted to £2,010,805 
which, together with £454,722 brought forward, 
makes 12,165,527, from which £1,200,000 is to be 
d(‘(l acted in respect of all claims for excess profits 
duty up to tlnit date. The preference shareholders 
receive 8 per cent, for the year, and the ordinary 
sliareholders R) per coni., free of tax. The carry 
forward is £275,528. The throughput of the refin- 
ery in Persia shows a substantial increase^ and the 
high pnxluetivity of the oilfields is still main- 
taiiUHl. Work on extensions has been delayed 
through difficulty in obtaining delivery of plant 
and inaclunery. It has been decided to increase 
the share capital of the company to £20,000,000 
by the creation of 15,000,000 new shares of £1 each, 
whereof 3,000,000 will be £1 prv'i’erence shares, 

1.500.000 ordinary shares, and the balance of 

7.500.000 will ho issued as ordinary shares, subject 
to any direction of tin- company in general meet- 
ing to the contrary. There will also be issued 
£2,600,000 of 5 per cent, first debenture stock at 
£85 per cent. (£2/100,000 of this stock is already 
outstandjiig). M.M. Government, whieli in 191*4 
acqnir(‘<l a conti’olling interest in the company by 
the purchase of 2,000,000 ordinary shares, 1,000 
[ireference sharcvS. and £199, 0(X) debenture stock, 
is subscribing for its proportion of the new ordi- 
nary shares. Tin* new [ireferenoe shares are to be 
i.ssued at £1 3.s. per share. 

The above proposals were agrenl to unanimously 
at a iiUMiting of prefereneo shareholders, and at 
an extraordinary meeting of shareholder.s on 
Docenilier 2. At the latter the chairman, Sir 
Gharh s Grecuway, stakd that the additional capi- 
tal was required to exk-nd pipe-lines, pumping 
stations and redineries in Per.sia ; to complete the 
ndinery in course of crc-ction at Swansea ; to estab- 
li.sh new fuel oil bunkering iiisLallations at many 
Hriti.sh and foreign ports; to increase the distri- 
buting facilities of the British Petroleum Go.; to 
acquire additional tank steamers; to explore and 
test now territories; and to provide £1.0()0,(KK) 
towards the capital of Scottish Oils, Ltd. tthis J., 
1919, 277 n, 3.->Sn). 


GOUR rAT’LDS, LTD. 

'riie dir('ct()rs have recommended that the capital 
he increased from £2,5(K),000 to £1, ()()(), 000 by the 
creation of 1,500,000 new ordinary shares of £1 
each, ranking jtari pn^su with the oil ; also that the 
sum of £1,999,993 he taken from the general ro- 
seryo ac'count and applied to the payment in full of 
ordinary shar('s to he distributed to existing share- 
holders on a share-for-share basis. 


New Rcuf STRATTONS. - 7inG.s7< ('ottonseed Fro- 
ducts, Idd,, was registered on November 26 with a 
capital of £250, (K)0 in £1 shares, to manufacture 
fibre, husks and other by-products from cotton- 
seeds or decorticated cottonseeds, etc. The direc- 
tors include Mr. J. AV. Pearson and Mr. E. 0. de 
Segundo. 

Uusso- Asiatic Consolidated, Ltd., has been 
formed with a capital of £12,000,000 in-£l sharee, 
of which 8,456,972 shares will be issued in part 
exchange lor the assets of the Irtysh, Kyshtim, 
Russo-Oauadian and Tanalyk Corporations. 
£614,271 convertible 6 per cent, debenture stock 
will be isstled in exchange for the outstanding de- 
bentures of the Irtysh and Tanalyk Corporations. 
The present progratnme for mumption of work nt 
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the properties calls for production at the follow- 
ing rate: — Copper 10,000 tons, zinc 20,000 tons, 
lead 12jP00 tons, gold 140,000 oz., and silver 
1,700.000 oz. The profit on such output is esti- 
mated at £2,400,000 per annum. 


REVIEWS. 


Asphalts and Allied Substances. Thkiu Oicini- 

iiENCB, Modes of Piioduotion, Uses in the 

- Ahts and Methods of Tp.8tino. fly II . 

Abraham. Fp. 606, and 208 if lust rat ions. 

(London Crosby^ Lockwood and Sons. 1919.) 

Price 25s. net. 

lliis admirable monograph has bct n written from 
the points of view of the wxirk.s eljemist who teeU 
and analyses the iraw inatojial, the refinery 
manager who blends the aspliaUic and bituminous 
substances, the salesman w'ho vends tin* finislied 
])roducte, and tlie engineer, architect and con- 
tractor who are the ultimate users. 

A valuable historical review introduces the raw 
materials wJiich were in vogue from about the year 
dOOO B.C. as cementing agents, as materials for 
pculptiiro and cafits, for mummification and for 
building. The story is continued through the ages 
until modern times, when the use of asphalt for 
roadmaking forms its chief outlet. It is interasting 
to note that the first asphalt pavement in England 
was laid «lown in Threadnecdlo Str<K!t in 1869, tlio 
bitumiuoua medium being Val do Travers asphalt. 
The nomenclature of the subject has Uhui for a 
considerable j^eriod in a very fluid state; the 
author, at the outset, gives a convenient systiMii, 
defining bitumen, pyrobi turnon, petroleum, 
iisphalt, asphaltite, tar and pi toll, and including 
in bis sclicmo mineral oil, asphalts, shales, mineral 
waxes, residual oils, grahumite, gilsonite, peat, 
lignite, cannel and hiturninoiis coals. 

The chemistry of bituminous substances is very 
bri' fly dc6crilK?d, and it is assumed that the 
honioiogous series of paraffins, cyclo paraffins, 
“ polycyclicmothylenes,’’ ‘‘cycle olefines,” and 
condensea aromatic systems occur in petro- 
leum and allied substances, altliough very scanty 
experimental evidence is forthcoming. It is 
scarcHjIy correct to say (p. 42) that ” the eomimsi- 
tion of |>etroleuin .... liOvS been largely un- 
ravelled,” although the lighter distillates are 
pretty w'ell identified. So far as the reviewer 
knows, excepting the waxes, no definite and chemi 
cally characterised individual hydrocarbon has yet 
l>een isolati^d from the high boiling components of 
petroleum, and still less has any success attended 
the efforts to formulate the sulphur, oxygen and 
nitrogen containing constituents. 

A convenient trilincar co-ordinate graph for 
carbon, hydrogen and oxygon in bituminous sub- 
stances is described in this section, and examples 
of its application for classification are given. It 
is somewhat surprising that the author has not 
discussed the colloidal nature of the materials with 
which he deals. Attack from the purely chemical 
standpoint is particularly difficult, in view of the 
extreme complexity and the impossibility at pre- 
sent of effecting sharp separations between in- 
dividual substances which are more or less decom- 
posable. The colloidal condition, however, affords 
another avenue of approach and one of great pro- 
mise. In the chapter devoted to the geological 
occurrences of bitumens, the author discusses 
briefly the origin of these substances, and con- 
cludes that they represent the more or less com- 
plete metanrorphism of petiolenm. The refining 
of asphalt by dohydratioa/^ eedimePilatioii and 


extraction is shortly developed, and then follows 
a most comprehensive account of the sources, oc- 
currences, properties and usee of the chief 
varieties of bitumen. This section is very fully 
illustrated by analyses. 

A .survey is made of the general methods for the 
production of tars and pitches, and the bituminous 
materials associated with the distillation of coal, 
wood, peat, lignite and shale are described, whilst 
the asphalts obtained from petroleum by topping, 
or air blowing, are discussed in <letail and their 
blending described. The manufacture of paving 
materialfi, bituminised fabrics for roofing, flooring 
and insulation, adhesive compounds, waterproofing 
compounds, paints, cements, varnishes, enamels, 
and japans is handled very fully and comprelien- 
sively. The final chapters deal with the chemical 
and physical examination of the raw materials, 
intermediate substancee and liiiislied products, and 
form a most useful compendium from the point of 
view of the analyst. From the point of view of 
the get-up, printing, and illustrative matter, the 
hook is exceedingly well jirodu^nl, and tliis, in 
conjunction with the undoubted nnportance of the 
subject, makes it an invaluable addition to the 
petroleum technologist’s library. 

A. E. Dunstan. 


The Nature of Enzyme Action. By W. M. 
Bayliss. Monographs on Biochemistry, edited 
by K. H. A. Plimmer and F. G. Hoi*kins. 
Fourth edition. Pp. viii -f 190. (London: 
Longmans, dreen and Co., 1919.) Price Is. 6d, 
net. 

The appearance of a fourth edition of this work is 
a significant indication of its value and popularity 
as a general account of enzyme action. The prin- 
cipal change introduced in the new edition consists 
in the rew riting of the old chapter on ” The nature 
of the combination l>etvve<'n enzyme and substrate ” 
under the new’ title, ‘‘The mode of action of 
enzymes.” This chapter is of the highest interest 
to biochemists, inasmuch as it denis with the 
author’s well-known ” adsorption theory ” of 
enzyme action, which has been consistently advo- 
cated throughout the various editions of this book. 
I’he author’s view, as expressed in the general con- 
clusions at the end of the book, is ” that the ‘ com- 
pound ’ of enzyme and substrate, generally 
regarded as the preliminary to action, is of the 
nature of a colloidal adsorption compound so that 
the action of enzymes in general must be regarded 
as exerted by their surface. By surface condensa- 
tion the reacting constituonts are brought into 
intimate contact and reaction accelerated by mass 
action. Whether chemical combination between 
enzyme and substrate occurs in any stage of the 
process is not yet decided.” 

It is pointed out that the most serious objection 
to this view is afforded by the highly specific action 
with which enzymes are usually credited. To put 
a simple case. If the hydrolysis of cane-sugar 
is accelerated by invertase by means of a simple con- 
centration of the sugar molecules and the hydrolytic 
agent (water or its jons) on the surface of the 
colloidal particles of the enzyme, why is this enzyme 
without action on other sugars such as* maltose and 
lactose? And why are the enzyrnes maltase and 
lactase equally specific in their action? 

The atisw’er to such inquiries is that, in the first 
place, adsorption has in many cases been shown 
to be specific ^nd to be conditioned by the chemical 
nature of the adsorbent 8md the adsoroed substance, 

I and that, in the second place, it is probable that in 
! many cases of exu^e action the specificity is not 
ab^lute but relative, one reaction proceeding very 
mu^ more rapidly wn the other. Both these con- 
tentions seem to require much further experimental 
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confirmation hefote they can be accepted as a suffi- 
cient explanation of the facts, and they obviously 
afford ample opportunities for research on this 
fundamental problem. 

The frank and suggestive discussion of debatable 
pointfl is one of the groat charms of the present 
workj and the reader feels that not only is he being 
put into possession of well-established facte, but 
that the difficulties are faced and the too frequent 
gaps in our knowledge clearly indicated. 

Arthur Harden. 


Steheocukmistuy. liy A. W. Stewart. Second 
edition. Text-hooks of rtiysical Chemistry 
edited by Sir W. Bamsay. Vp. 277. {London: 
Longmans^ Green. 1919.) Price 12s. 6d. net. 

It is close upon half a century since Le Bel and 
van’t Hoff, adopting a suggestion made inde- ; 
pondently by Wislicenua and Pasteur, developed ! 
the theory of stereochemistry, or the space 
arrangement of atoms in a molecule — a theory 
which immediately solved with striking simplicity i 
many outstanding problems of isomerism among i 
organic compounds. [ 

The subject — partly from its novelty, and partly. ; 
no doubt, from the simple chemical and physical | 
methods of investigation involved — attracted at 
once a number of workers. The amount of material 
which has since accumulated, and the various 
s{)ecial treatises on the subject which have i 
appeared, attest the interest which the theory has 
aroused. 

The theory is based on the spatial distribution , 
of the bonds or valency directions not only of 
carbon, but of any multivalent element, provided 
the bonds are capable of arrangement in throe- ' 
dimensional space. Moreover, if the central 
multivalent atom is attached to radicals which 
differ from one another, an unsvmmetrical figure ; 
may be produced, which, like a hand or foot, can ' 
exist in forms bearing the relation of object and 
mirror image which do not overlap, and which 
manifest themselves by rotary polarisation or 
optical activity of a right-hand^ and left-handed 
cnaracter. 

In this way derivatives of carbon, silicon, , 
sulphur, selenium, nitrogen, phosphorus, lead, and > 
tin have been obtained in optically active forms. 
Although no very new developments have taken 
place in recent years, tlie subject is by no means 
exhausted, and there remain many unsolved 
problems which await solution. 

The connexion between rotatory polarisation and 
asymmetry is still unexplained, and there is little 
apparent oo-ordination between the quantitative 
value of the rotation produced by the combination 
of different radicals and their nature. 

The meaning of the “ Walden inversion,” or 
change of sign of rotation by the replacement of ; 
one radical by another, as well as of geometrical | 
inversion, or the conversion of one unsaturatod j 
compound into the isomeric form by different 
physical and chemical agencies, is still obscure. 

Nor is the action of enzymes, or vital catalysts, 
in producing one or other of the active forms of 
caroon compounds the least •complex nor the least 
fascinating of these problems. 

Nevertheless, the principle of atomic space 
arrangement may be said to be firmly established, 
not only by its remarkable agreement with many 
authenticated facts, hut by the dir^t experimental 
evidence of crystal structure so brilliantly demon- j 
strated by the Braggs. 

The new edition of Professor Stewart’s book 
follows very much the former arrangement, and 
d^s with every phase of this mahy<eided 6tthj«<^* 
which IncIudeB not oidv the i^reochemii^ of 
carbon confounds, but that (A smoon, 


oobalt, ohrominm, and tbo^platinum metafa, as well 
as such subjects as ’’sterio hindrance, ” in which 
space distribution of neighbouring radicals is sup- 
posed to be the underlying cause, the space 
formulffi of cyclic structures, -including benzene, 
the arrangement of atoms in crystals, and the 
relation of stereochemistry to physiology. In 5ie 
comparatively small compass of 260 pages it would 
scarcely be possible to enter into any great detail, 
but the ground is conscientiously surveyed, and the 
very complete list of references is not the least 
valuable part of the monograph. 

We venture to draw the author’s attention to 
the following errors and omissions which we have 
noticed in perusing a few of the chapters. The 
conversion of i-aspartic acid into ^-chlorosuccinjc 
acid by nitrosyl chloride fp. 63) was not the dis- 
covery of Walaen, but of Tilden and Marshall, and 
the formula j;iven to valine on the following page 
is that of aminobutyric acid. In the same chapter, 
on the Walden inversion, we can find no mention 
of the many important contributions to the subject 
by McKenzie and his co-workers, and the interest- 
ing case discovered by them of the difference in 
the effect produced % phosphorus pentachloride 
and thionyl chloride on the rotation of phenyl- 
chloraoetic acid is also omitted. The author 
ap})ear8 to follow Fischer in deriving d-gulose from 
d-gliicose, whereas Ilosanoff has clearly shown that 
d-giilose, d-xylose, and d-threoso correspond in con- 
figuration to ^-glucose, and that consequently 
/-tartaric acid corresponds to d- and not to l-threose 

(P- ^7). 

The chapter on steric hindrance, which occupied 
too largo a share of the space in the previous 
edition, has liecn wisely curtailed and replaced by 
more valuable material. The book is too well 
known to need any recommendation from the 
reviewer, for it is unquestionably the most com- 
prehensive treatise on the subject in the English 
language. 

J. B. Cohen. 
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THE AMERICAN DYE INDUSTRY 

The papers presented to the Dye Section of the 
American Chemical Society in September last, 
which appear in the November issue of The 
Journal of Industrial and Engineering Chemistry ^ 
throw interesting light on the problem of dye pro- 
duction as it presents itself to industrial chemists 
in the United States. It is now admitted on all 
sides that the national value of a flourishing dye 
industry is net by any means to be measured 
entirely on ah economic basis, but is intimately in- 
volved in matters of such vital importanoe to 
national life as the maintenance of the educational 
and material standards necessary for defence 
against both military and commercial aggression. 
It is clearly realised that the growing American 
industry, with a present capital of over a hundred 
million dollars, must, like the British dye industry, 
be protected during its development against more 
experienced foreign competitors. This end is l)eing 
secured by a proc^ure very similar to that adopted 
in this country. In the first place, a scheme was 
devised by which enemy-owned United States 
patents were compulsorily purchased and their use 
I'icensed under payment of royalties, thu.s render- 
ing them available to manufacturers without risk 
of Bubsequent legislation; and, secondly, the Long- 
worth bill, which is at present before Congress, 
proposes very material increase in the tariff rates 
on coal-tar pixKlucts, and at the same time sets up 
a Licensing Board of consumers and producers to 
control the importation of such dyes as are not at 
present economically produced in the United 
States. The system is to continue for two years, 
at the end of which periml it is thought that the 
industry will be firmly establislied. 

'file many problems arising in the actual syn- 
thesis of tho colours are being vigorously attacked, 
and that consider«able progress has already been 
made is borne out by the estimate that nearly twice 
as many different dyes are now made in the United 
States as were produced before the war. At the 
Marne time much still remains to be done, for loss 
Than a quarter of the different dyes imported be- 
fore the war cjin as yet l)e manufactured by the 
home' industry. This, however, includes many 
sijecial dyes which were not used in large quanti- 
ties. It will evidently be a very long time before 
the American dye industry approaches in efficiency 
the pre-war German standard, for an immense 
amount of research remains to be carried out even 
in the identification of the unknowui dyes and in- 
termediates, not to mention the working out of 
proceeaes for their commercial production when 
identified. Thus, in dyes of the azo group alone 
nearly a hundred are at present unclassified. 

The lack of knowledge of the constitution and 
method of manufacture of dyes is of course largely 
due to the complexity of the specifications of 
patents covering them. In the majority of cases it 
IB extremely difficult to correlate a particular dye 
and- the patent or patents covering its manufac- 
ture, for the patentee has naturally taken care to 
make the relation as obscure as possible, and has 
multiplied to the full the number of false trails 
upon which an investigator may be led away from 
the objective. . Nevertheless, the patent literature 
is of very great value, particularly in indicating 
lines of research which are likely to give reeulta or 
importance. The other obvious method for the 
solution of the problem of an unknown colouriiRg 
matter, namehr, the chemical analysis of the dye, 
followed by iie working out of methods for its 
synthesis} IS in most eases equaUy difficult. The 
chemieid spUitiiw of the mol^uk of ae.tfpkknoim 
dye majf tfte rlie to oompoiiehts 


befing difficult to isolate, are themselves unknown 
or imperfectly described in the literature. In this 
connexion a proposal for the preparation of a com- 
{ plete catalogue of dyestuff intermediates is in- 
teresting. Such a catalogue, it is suggested, should 
* include a brief description of each Known inter- 
! mediate and its relation to known dyes, and should 
; be revised periodically as fresh information accu- 
mulates. A further suggestion is to the effect that 
the universities should co-operate with the in- 
dustry both in the preparation of the catalogue 
' and in research worK on intermediates, particu- 
larly in tho case of the araino-dcrivatives resulting, 

; along with the common bases, from the disintegra- 
tion of the azo dyes by reduction, these compounds 
bein^ in many cas^ imperfectly known. The 
: application of the principle of the direct co-ppera- 
lion of university laboratories in the solution' of 
industrial problems, while no doubt valuable 
during times of special national stress, would 
appear to need very careful cx)ntrol if in the long 
run it is not to produce the very opposite of the 
effect intended. The university laboratories, which 
are the nurseries of chemical ideas, require direc- 
tion from within upon idealistic lines, rather than 
from without upon utilitarian. 

One of the chief difficulties facing the American 
dye industry is that of tlie economic production of 
certain of the more modern and valuable dyes, 
which, while their constitution and method of 
manufacture are more or leH.s perfe<*.tly known, are 
BO complex that their production on the commercial 
scale is at present impracticable. Numerous prob- 
lems in the production of intermediates willliave to 
bo solved before such colours can reasonably he 
produced by American manufacturers. When it is 
reflected that nearly four hundred intermediates 
H'ere utilised in Germany and Switzerland before 
the war for the production of dyestuffs^ it will 
readily he realised that a considerable period must 
elapse before anything approaching the foreign 
range of colour products can bo attained. iSe 
economic production of antermediates is, however, 
steadily progressing in the hands of American 
chemists, as may be illustrated by reference to the 
recent notable advance in the manufacture of 
phthalic anhydride by the atmospheric oxidation of 
naphthalene in tho presence of a catalytic nvixturo 
! of metallic oxides. 

Besides the actual chemical processes involved in 
■ the manufacture of dyestuffs, attention has been 
: given to the numerous problems arising in the 
mechanical handling of the various products, such 
as 'in the efficient drying, grinding and standardisar- 
, tion. These are in general physico-chemical rather 
, than purely chemical questions, and physico- 
i chemical methods have been applied for their solu- 
tion. There is nothing particularly novel in the 
tests described for stability during such troatment, 

I but. the results are of great value as a guide in 
! large-scale trials. Clearly, the accumulation of 
accurate information on such subjects as the ex* 
i plosibility and inflammability of materials to be 
: handled >in bulk is just as essential as the exact 
! investigation of the chemical processes involved ^ 
I in their synthesis, and, although laboratory 
methods arc not in general so reliable in the former 
case, they yet afford information which is at thO 
same time serviceable and difficult to obtoin in any 
other manner. A final paper deals with applica- 
tion of physico-chemical methods to the separation 
and purification of intermediate products and to 
the analysis of mixtures. Here a^^in the methods 
Ascribed contain nothing new, although, as Is 
pointed out, their present application in maustria! 
chemistry could with adtantam he very eomidet- 
ably extended. The physical is eapahle of 

•applying linvalaabls^ dsta tk) Hie organic chemist 






and to the chemical, engineer for the solution of the 
problems of dye manufacture, though up to the 
present but littJo of his energy has boon expended 
in this direction. 

The dye industry in the rnitod States would 
appear to have arrived at a stage corresponding 
very closely with that an our own country. ItS 
development is being taken very w^riously both hy 
capitalists and by toebnoJogists, and it may be 
expec^l tbst within a very few yefirs (haracteristio 
American entorpriso and energy will have sucooedt'd 
in mak-ing up nmch of- (he long W-way which at 
present remains. 


NOTES ON THE MANUFACTURE OF 
LETHAL GASES IN GERMANY. * 


Fll.UNflS U. ( Altit. 

The dilloicnt siagcs ol ihc pnue.'is uso<l in Cicr- 
inaiiy to manufacture •• mu.stard ga.s " (tins •!., 
1919, 158 il) wore curiously enougli carried out in 
two widely-separaU'd fact^rie.s- the thio-diglycol 
being made in the Badische works, and the com- 
bination with hydrochloric acid lK>ing effected i 
in the Bayer factory. At the former works the 
ethylene was made from ethyl alcohol vapour by 
passing over a catalyst of alumina contained in 
an annular tube of copper which was heated by a I 
bath of molten potassium nitrate at 40(F C. There 
were about 60 units, and some were always out of 
action. The catalyst remained active for about 
ten days only. The gas was passed through a 
scrubber to the reservoir, and from this through a 
meter, together with carbon dioxide delivered 
through another meter, into a horizontal cylinder 
which contained the charge of bleaching powder 
and water stirr^Kl by beaterA. The hypo- 
chlorous acid, set free gradually by the carbon 
dioxide, entered into violent reaction, which was 
moderated by external cooling, the liquid being 
circulated through a ‘ coil traversed by cold 
brine, the temperature being thus kept down to 
about -f 5° C, After three or four hours the mixture 
was pumped through Miter presses which retained 
the calcium carbonate, and the liquor sent to the 
rtetifying still, where it was concentrated to 20 per 
cent, chlorhydrin. In j^ace time this was used 
in the manufacture of indigo, and the greatly 
increased production is now again available for 
this purpose. The chlorhydrin is then converted 
into thiodiglycol in a caustic soda plant near by 
and concentrated in a Kestner evaporator. After 
separation of the sodium chloride the thiodiglycol 
is run into tank wagons to be conveyed to the 
Bayer works. Here the hydrochloric acid gas is 
pas^ through glass tubes into it in a reiu;tion 
vessel fitted with a good stirrer. The simple, 
but effective, acc^essories of this, such as the 
gravity floats to show the amount of liquid, small 
sample tubes for testing to find the end of the re- 
action, etc., Were designed by the chemist in charge. 
Glasa hoods connect^ with exhaust ducts were 
fltted bilith above and below the reaction vessels, 
which were about 7 feet in diameter and 6 feet deep. 
The operation was thus made so safe that it was 
claimed that only one ca.sualty, not fatal, was ex- 
perienced in the history of the process. The con- 
tents of the vessel were then sucked into another 
for washing, and again into another for removal | 
of low boiling impurities by vacuum dis- j 
tUlation. The purified product was then diluted 
with carbon-tetrachloride and sent to the sheli*fllling 
(^eds. The criticism has been mode that the 
^tbod used in Germany was copiplex compared 
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I that which was worked out and used in this country. 

■ The operations, however, proved quite easy to a 
nation possming such .etticient plant and such a 
high organisation and co-operation between the 
chemist and enginetu*. Probably no great need was 
realised for a more direct process. The impression 
gained throughout the visit was that any chemical 
.synthesis was regardinl a.s quite easy; adequate 
])ain.s and duo prciautions kung taken as a matter 
of oonr.so, the result wa.s sure. 

I'k* manulactur<* of arsenic compounds u.sed 
in gn.s warfare wa.s carri<‘d out in (lermany on 
the dye plants (in the “ azo-house ”) by a 
.simple method. DiazohcMizoiie chloride was 
coupled witli srxlium arsenite in the prost'inro of a 
little copper, and the phenylarsenic acid formed 
wa.s rodiK-ed hy sulphur dioxide to phenylar.scnioufl 
acid. Thi.s wa.s sent to another works to be coupled 
again witli diazobenzone chloride, and the resulting 
iliphonylarsiuiic compound reduced to the diphenyl- 
ar.s<‘nious compound as k'fore. The prmluct waa 
sent to yet another works to ho converted into the 
(hloride hy the action of hydrochloric acid. The 
yields were wniahle, hiif averaged 60 to 70 per 
ismt. ol the theoretical. 'I’he ( yanide is easily pre- 
pared from the chloride by treatment with potas- 
sium cyanide. Ethyl dichloroarsino was prepared 
by combining arsenious oxide with ethyl chloride at 
KX)^ C. with vigorous stirring to form ethyl 
arsenious oxide. IV oil was then chlorinated at 
a pres.sure ol 12 atmospheres, the reaction taking 
12 to 16 hours; and finally treated with sulphuric 
acid and sulphite. 

The preparation of dichloroniethyl ether was 
carried out by the dye factories apparently without 
sufficient physiological investigation, for it had 
little efFe<‘t in the field. It was made by adding 
chlorsulphonic acid to paraformaldehyde dissolved 
in .sulphuric acid and blowing air through the mix- 
ture to got rid of the excess of hydrochloric acid. 

The preparation of di-phosgeno proved very 
troublesome. Metliyf formate was cldorinated in 
vessels lurnushed with chlorine pipes and care- 
fully lined first with load and then with two layers 
of tiles. (The cement was said to consist of powdered 
fire-clay, asbestos and sodium vsilioate.) tWso pre- 
cautions are nocoHsary, because any metal intro- 
duced into the mixture from the reaction vessel 
acts as an anti-catalyst The ttmiperature has to 
be varied during the reaction to obtain the best 
results, and further, the action of light is necessary. 
This was supplied by Osram lamps of 4(X)0 candle 
power. The reaction takes from 6 to 8 days for 
completion, and the escaping gases caused many 
; casualties. After all, the di-phosgene proved no 
more effective than phosgene, the preparation of 
which is relatively easy. The carbon monoxide used 
wa.s made from air, not oxygen. The acting gases 
were passed through meters and the prcxluct con- 
densed by freezing. 

Other compounds made for this purpose were 
brominated acetone (lachrymatory), also methyl 
i sulphate and phenylcarhylamine chloride. 

On account of his connexion wdth the British 
manufacture of box respirators, the lecturer was 
' specially commissioned to iuquirc into the German 
‘ activated charcoal, which had proved so efficient. 

Analysis of some specimens had shown the presence 
, of zinc in traces. This clue was of assistance, and 
led to the inve^stigation of a plant used for making 
the charcoal. Ordinary wood was splintered and 
treated with hydrochloric acid and a little zino 
chloride. It was then gently charred in retorts 
lined with tiles in order that they might resist 
tbn action, of the vapours evolved. The finished 
product WM thoroughly washed, and should have 
been free from sine. The original presence pf th^ 
the charts wood produeea a 
■ highly aWi^te ' ■ • ' '' ■ ^ - - 
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HISTORY OF MUSTARD GAS. 


ARTHUR G. GREEN. 

In a further article on “ mustard gas ” (this 
Journal, 1919, 432 r) Sir William Pope seeks to 
■correct some chemical fallacies ” into which he 
believes that I have fallen. 

He argues that Guthrie (J. Chem. Soc., 1861, 13, 
134) (X)uld not possibly have produced mustard gas ] 
by the ijiteraction of ethylene and sulphur mono- 
chloride, for the following reasons: — 

(1) That mustard gas is not produced by this 
reaction at temperatures much above 60°. 

(2) That mustard gas is at onw destroyed 
(chlorinated) upon heating w'ith sulphur mono- 
chloride at temperatures higher than 60° or 70° C. 

(3) That had Guthrie placed a drop of actual 
mustard gas under his longue death would cer- 
tainly have resulted. 

Sir William Pope also asserts that if the Levin- I 
sU'in mustard gas is diluted with an organic solvent | 
such as alcohol' or ether the sulphur separates, | 
leaving a solution of the monosulphide. My sug- | 
gestion that this product is probably a disulphide | 
is therefore, in his opinion, “ (oiiclusively refuted.'’ \ 

Whilst I am loth to join issue again with Sir i 
William Pope on these matters, I am compelled to ! 
submit that on all these points ho is entirely in | 
error. ^ ! 

To exclude all possible doubt, I have recently j 
carried out some further experiments with the | 
kind assivstance of Mr. H. F. Oxley. Though the ■ 
details of these experiments would be out of place j 
here, I am prepared to demonstrate to Sir William i 
Pope, at his convenience, the truth of the following ! 
facts : — 

(tt) Mustard gas can he produced of satisfactory 
purity and in good yield by reacting ethylene with 
sulphur monochloride at a temperature which is 
never below 100^ C. throughout the whole opera- 
tion. 

(b) Mustard gas, whether the monosulphido or 
the disulphide, is not mat(‘rially attacked by 
sulphur monochloride even when heated with it to 
ll.'tP C. for some hours, 71io only essential condi- 
tion for the vsucccss of tliLs and tiie preceding ex- 
iwriiiiont is the employment of pure materials and 
the entire absence of iron. The latter condition, 
though present in Guthrie’s experiment, is, of 
course, not fulfilled in the large-scale manufacture, 
and hence the iKHxjssity in this Ccise of working at 
a low temperature, upon which point wo were the 
first to insist. 

(r) The Levinstein rnu.stard gas, when prepared 
under correct conditions, does not dei)Osit sulphur 
upon dilution with alcohol or ether. The contrary 
assertion by Sir William Pope is probably based 
upon an early observation made in our lal)oratory 
which was subsequently found to be erroneous. 
The small quantity of sulphur deposiU'd by some 
saniples is doubtless due to a little free sulphur 
arising from hy-reactions. 

My suggestion that the Levinstein product is a 
disulphide, possibly having the Htnicture 


is als(j s\ipporU'd by a molecular weight determina- | 
tion made by Prof. C. S. Gibson. This gave the j 
number 187 (theoretical for the monosulphide 159, ! 
for the disulphide 191). It is, however, quite im- 
material to my argument whether the Levinstein 
product is a disulphide Or a “ pseudo ” solution of 
sulphur in the monosulphide, as in either event it i 
is not identical with S^ir William Pope’s prepara- 
tion. 

^ In reference to the latter’s third ar^ment 
agiainst anticipation by iGrU^rie, I maiiitaiii, 


thou^ I have not tried the experiment, that his 
wlief in a fatal termination is erroneous. There 
is, in fact, every reason for thinking that a drop 
of mustard gas would be lees injurious when pla^ 
upon the tongue than when applied to the external 
skin, firstly, ow’ing to the repellant effect of the 
moist surface to the oily insoluble liquid, and, 
secondly, because of the known power of rapid 
renewal possessed by the mucous membrane. I am 
supported by expert medical opinion in the view 
that an ulcer .so produced would heal within two 
w<x*k.s. 

To sum up the matter, which I now proiMse to 
leave to the judgment of the chemical pubHc, 
claim jidvanced on behalf of Guthrie as the dis- 
coverer of the disulphide mustard gas rests on the 
following evidence : — 

(1) The analysis of the product which corresponds 
to the formula C^H^CLSa. 

(2) The approximately correct specific gravity. 

(3) The physiological action. 

(4) Our repetition and confirmation of Guthrie’s 

observations. > 

Though in the light of the above facts Sir 
William Pope cannot maintain his claim to have 
originate<l this reaction, or to have ever produced 
the disulphide product prior to our investigations, 
to him and to hts collaborator must certainly be 
comnnled the credit of having been the first to 
obtain the pure dichlorethylmonosulphide by 
employing sulphur monochloride; thus lending a 
groat stimulus to the work of others in the field, 
and contributing to the final succe.ssful solution of 
the problem. 


THE 

IMPERIAL MINERAL RESOURCES 
BUREAU. 


S, J. TRfTSCOTT. 

As the late war developed into one between 
materials iia well as between men, the absence of 
ellective co-ordination between the various Govern- 
ment Departments concerned with minerals and 
metals became painfully evident, arousing many* 
almost to fury. To better purpose, the four senior 
organisations representing the mineral and metal 
industries, namely, the Iron and Steel Institute, 
the Institute of Metals, the Institution of Mining 
Engineers, and the Institution of Mining and 
Metallurgy’, urged upon the Government, through 
the Department of Scientific and Industrial 
search, the formation of a Department of Minerals 
and Metals, to include the Geological Survey and to 
bo in close touch with .similar departments under 
the Dominion Governments. Other organisations 
—notably the Imperial Institute — were active in 
the same direction. As a result, the matter was 
brought up before the Imperial War Conference 
in 1917, by whom it was referred to a specially 
appointed committee for report. This committee 
recommended the setting up of an Imperial Mineral 
Resources Bureau, whoso duties would be: — 

(а) I’o collect, co-ordinate, and disseminate 
information as to resources, production, 
treatment, con.su mption, and requirements of 
every mineral and metal of economic value. 

(б) To ascertain the scope of the existing 
agencies with a view ultimately to avoid any 
un necessary overlapping. 

(f) To devise means whereby tho existing 
agencies can, if newssary, be assisted and im- 
proved in the accomplishments of their re- 
spective tasks. 
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(rf) To supplement those agencies, if neoes- 
sar}', in order to obtain any information not ! 
now .collected, which may now be required for j 
the purpose of the Bureau. 

(e) To advise on the dcvelopiuent ot the 
mineral resources of the Empire or of any par- 
ticular parts thereof in order that sueh re- 
sources may bo made available for the purposes 
of Imperial defence or industry. 

The abovo reeomnicjidation was endorsed hy the 
Conforoiice, and the Alinistry of Koeoiistruction 
was instructed to take iiieasures to put it into effect. 
Accordingly a governing body was constituted by 
the appointment of one governor by the Homo 
(Government to bo the chairman, one governor by 
each of th(' self-governing Dominions, one each by 
the Government of India and the Secretary for the 
Colonies, while six representatives of the mineral 
and metal industries were appointed by the 
Alinistry of Eeconstruction after eonsultation with 
the principal organisations representing those in- 
dustries. 

The Bureau so constituted was set up in July, 
1918, and rtxioived its Charter in Juno, 1919. 

The appointed governors are largely techni(?al 
men, a minority being administrators, the chair- 
man being Sir Bichard Bedmayne, lately Chief In- 
spector of Atinea iindor the Homo Cfbcy. Among 
themselves, tlu'se governors have divided the 
work under the following committees: — (1) 
Intelligence and Publications; (2) Research 
and Development ; (3) Legal Alattcrs* (4) General 
Purposes and Ei nance. In adiiition, they 
have formed outside consultutivo sub-committees, 
some of the members of wb'ch have been nominated 
by the industries concerned. There are, 
for instance, sub-committees for iron, steel, 
and metals used in steel-making; lead and zinc; 
copper; tin, gold, silver, platinum, etc.; chemical 
industries; refractories; coal and solid luel; petro- 
leum, etc. 

The department of Intelligence and Publications 
has naturally got to work first, Air. T. Crook, lately 
Mineral Assistant on the staff of the Imperial In- 
stitute, liaving been appointed director, and Air. 
A. Jones, librarian. It is this department which, 
using the terms of the original reference, will con- 
cern itself with the colkH'tion, co-ordination and 
dissemination of information as to the resources, 
production, treatment, c-oneuniption, and require- 
" ments of every mineral and metal of economic im- 
portance. For the present, its activities will be 
largely restricted to the collection and publication 
of statistics. The figures of production of foreign 
and colonial mines, formerly issued by the Home 
Office as Part IV. of its Annual .Mineral Report, 
will in future be issued by the Bureau. 

The Department of Research and Development 
has not yet been completely organised. Ft was, 
however, in connexion with this department that 
an examination Avas made early this year into the 
general conditions of the Cornisli tin-mining in- 
dustry. 

The Legal Department has set to work with pro- 
fessional assistance to assemble and (om pare the 
various raining laws of the world. Avitb the inten- 
tion of issuing a synopsis, in due course. 

■ In encompassing all it has in view the Bureau 
will seek to avail itself to the fullest passible extent 
of all existing organisations, such as the Imperial 
Institute, the Imperial Colonial Institute, and the 
industrial organisations already mentioned. The 
work of these it will co-ordinate, extend, and, 
where advisable, assist. 

The value of prompt and reliable statistics hardly 
needs to be argued. They enable the trend of out- 
put and consumption to l>e forecasted. They dis- 
close the nature of a decline in output f|rom any 
particular field, ^ showing whether that decline he 
due to exhaustion or to c^strophal t(usl0t» 


unconnected with the deposit, internal «™|utaon 
for instance. They make clear we recurring 
discovery of metalliferous fields. They provide 
bases for the long-period computation or metal 
prices, metal production, costs, and mine life. In 
normal times they allow an intelligent anticipation 
of scarcity and high price, or abundance and 
relatively low price. 

With regard to textual publications, descriptions 
of occurrence, together with statements of the use 
and value of minerals and products, are most valu- 
able, as also are suggestions for the industrial 
application of new products, and inquiries for pra- 
duct-s to meet the wants of new industries. 
Periodical reviews of each industry in turn are in- 
valuable. 

in respect to re.scarch and development much the 
same can be said. In case of national necessity — 
and faute tie mieux—iho Bureau could advise 
Government to take over and exploit any particular 
deposit. Ordinarily its assistance would be in the 
nature of examination and advice, though in 
special cases it could make recommendations for 
liriaiicial assistance. In the matter of prospecting 
for now fields, one of the greatest necessities of the 
day, the Bureau will probably find its chance of 
being of greatest servic’c to the Empire. 

The value of the Bureau in respect to legal 
matters lies at tlic moment particularly in the fact 
that mining laws have to he propounded for the 
several new countrif's which liave come under 
British sway. For mining rights in these the 
Bureau is nlrcmly receiving imiuirics and re(iuests 
for concessions, and it seems likely that it will issue 
licences for mineral rights, in the Crown Colonies, 
at least, just as the Colonial Ollice now does, and 
probably in i)Iaco of that OHico. 

Co-ordinating these several de^partmonts is the 
Secretary of the Bureau, Alajor L. Al. Henderson 
Scott, A.R.S.AL, with a growing staff. 

This Bureau, being an Imperial Bureau, is sup- 
ported financially by all the Governments separately 
represented upon it, and its interests, accordingly, 
are imperial. At present, for instance, it is no 
more concerned Avith the devclopjnont of the 
mineral resources of Great Britain than it is with 
those of Canada. Each Government concerns itself 
with its own resources quite apart from the Im- 
perial Mineral Resources Bureau. Thus, about the 
middle of this year, a Mineral Resources Develoi>- 
mont Committee was appointed under the Board of 
Trade to take evidence a.s to the needs of the in- 
dustries of Great Britain. This eommitteo is for 
I non-ferrous metals, and it includes men who are 
I particularly well acquainted with several such 
I metals. it constitutes a step beyond the 
late Alin oral Resources Development Department 
of the Alinistry of Munitions, its principal 
duty being to appraise the conditions and 
wants of the non-ferrous industry in Great 
Britain, with a view to the national development 
of that industry. If a case is made out 

then a Ministry of Mines would result, 

Avhorein would he assembled all the various mining 
and associatoil departments, the Inspection Depart- 
ment from the Home Office, and perhaps the (Geo- 
logical Survey. The chances are that a Mines 
Department will 1)0 vset up in the Board of Trade. 


Manufacture of Alcohol from ETUYLENE.y— In a 
paper read before the Cleveland Institution of 
Enginf'ers, Middleshrougli, Mr. E. Bury, of the 
Skinn ingrove Iron and Steel Works, states that a 
large-scale process has been worked out for produc- 
ing ethyl alcohol from ethylene, recovered from 
coke-oven gas, and sulphuric acid. The yield is 1.6 
galls, of alcohol per ton of coal carbonise, and the 
optimum temperature of absorbing the etnylene is. 
C. - 
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THE SALTERS’ INSTITUTE OF 
INDUSTRIAL CHEMISTRY. 


At Salters’ Hall, E.C., on December 11, the 
Salters’ Company celebrated the foundation of its 
Institute of Industrial Chemistry by giving a 
dinner to which a number of leading chemists was 
invited. The Master, Mr. W. M. B. Bird, pre- 
sided, and the guests included Sir William Pope, 
(Sir J. J. Dobbio, Sir Herbert Jackson, Mr. John 
Gray, Mr. R. A. Perry, Mr. W. J. IJ. Woolcock, 
and other reprcvsentativos of tlie j)rofession of 
chemistry. Lord Moulton was unavoidably 
detained in the House of Lords. 

In proposing the toast of the Institute, Die 
Master said that the Company had come to realise 
tliat it has more important functions to perform 
than those of miscellaneous charity and con- 
viviality, and that it must cither go forwards or 
backwards. In truth, the Company in moving for- 
wards is also retracing steps which it took some 
centuries back when it was identified with chemical 
industry through its members btung recruited from 
the ranks of those wno dealt in “ liiix, hemp, log- 
wood, cochineal, potashes, and almost every 
chemical preparation,” including beer. As a sub- 
se([Ueiit speater remarked, the new policy has for 
its keynote education, and the Company is to bo 
heartily congratulated on its initiation. One of 
its aspects, in particular, appeals to common- 
sense, viz., the devotion ot funds to the training 
oi scientific chemists rather than to the erection or 
elaboration of material structures. Thus there 
neither is, nor can be, a ” housing problem ” for 
the Salters’ Institute. At the moment twelve 
students are in receipt of bursaries, of the value of 
i‘250 each, to enable them to continue their post- 
graduate studies in existing institutions, and 
thirty-four students of the artisan class are rec^eiy- 
mg pecuniary assistance to help them to meet their 
expenses at evening schools and colleges. A point 
ivhich appeals more eNpoeially to those with educa- 
tional experience is that the benoliciarics are 
chosen, nob on the basis of the results of a rigid set 
'xamiiiation, but by a Director who is in every way 
(;!{alified to assess their qualifications and to guide 
them in their subsequent studies. In this arrange- 
ment the Company has not only shown faith in an 
autocracy of merit, but also true educational in- 
sight. 

Dr. M. 0. Forster who, as Director, responded to 
-tlio toast of the Institute, referred to the good work 
which had been done by many of the Guilds— 
the Goldsmiths’, Cloth workers’, Leather sellers’, 
kSkinners’ — acting jointly as the City and Guilds of 
London, in promoting scientific and technical 
education; during the past forty years over a 
million sterling had been expended in this con- 
nexion, and to ibhis sum the Salters’ Company, 
which is not a rich one, has alone contriouted 
lietween £40,000 and £50,000. The results of this 
expenditure had been magnificent. 

The toast of ” Science and Industry ” was given 
by th <3 Upper Warden, Mr, H. L. Cancellor, and 
responded to by Sir William Pope, and Mr. R. 
Grosvenor Perry. The latter 8ingle<i out tw'o points 
for especial consideration — the free<lom from labour 
troubles in the chemical industry during the past 
100 years, which he thought might be ascribea to 
the comparative wealth of educated men in the in- 
dustry, and tne baneful influence of State control 
in normal times. The remarks of these and sub- I 
sequent speakers bore testimony to the unanimous j 
opinion that, in attacking the problem of efficiency j 
in chemistry from the educational standpoint, the 
Salters’ Company had made a most auspicious 
start, and one well worthy of emulation by sister 
Companies and kindred organisations. 


SOCIETY OF CHEMICAL INDUSTRY 


CROSS AND SEVAN ESSAY PRIZE AND 
LATHAM RESEARCH FELLOWSHIP. 

The Council has pleasure in announcing that 
through the generosity of 31esHis. Cross and Sevan, 
and of Sir T. P. Latham, Bart., of Weybridge, a 
prize is again offered for an essay on the Inter- 
connexion of Economic Botany and Chemical In- 
dustry; also a fellow'ship endowment. The amount 
of the first prize will be £50, and it will be in the 
discretion of the Council to increase this amount 
in the event of the adjudicators reporting that one 
('..ssuy is of distinguished merit, or, on the other 
hand, to aw^ard a second and possibly a third prize. 

A Research Fellowship with the sum of £300, the 
gift of Sir T. P. Latham, Bart., will be awarded 
to a successful essayist, subject to the following 
conditions: — The £300 will be paid either in two 
or in three annual instalments (at the discretion 
of the Council) to such one of the competing essay- 
ists as may Ik? judged to be of conspicuous ability, 
as a grant towards his expenifts, on the condition 
that ho apply himself during^two or three years 
respectively to research of approved character on 
a subject cognate w'ith that discussed in his essay. 

The immediate object of the donors is to promote 
the study of Economic Botany, with special refer- 
ence to "its bearing on Chemical Industry, giving 
the widest possible inter))rotatiou of the relation- 
ship. They desire, under tlie auspices of the Society, 
to a.ssist in forming public opinion in this direction, 
and to discover and assist the career of a student 
of promise who may wish to devote himself to work 
ill such a field. 

For the guidance of prospective competitors, the 
following suggestions are made as to various aspects 
of the subject which may be dealt with, but essay- 
ists are not debarred from dealing with it on other 
lines which they themselves may select: — 

1. Investigations by w'hi(;h definite chemical pro- 
cesses occurring in the plant or cell have been 
I'stablished and elucidated in connexion with the 
production of industrially useful subatances. Sug- 
gestions or forecast of extension of this line of 
research. 

2. The question of apjireciatiou of values of prim- 
ary products, i.e., by way of; — (a) Quantitative 
jiroduction or yield; (b) Qualities on which indus- 
trial applications depend. 

3. In typical easels to show why a plant or crop 
occupies its present economic position. The 
prosnects of substitution (a) by allied species; (b) 
by chemical manufacturing prixiesses, i.e., in tne 
case of ” niolecnlnr ” end-products. 

Es.sayists should give as complete as possible a 
i historical account of the work that has been done, 

I with references, and also a bibliography. They are 
j encouraged to give the result of any original work 
j which they have done, and to indicate future lines 
I upon which they consider that research may pro- 
I fitably be conducted in connexion w ith the subject 
of which their essay treats. 

The Essay Prize will bo open to all members of 
the Society who are British-horn subjects, and there 
is no age limit. The Research Fellowship will bo 
restricted to competitors w'ho shall not have 
attained the age of 27 years at the time of sending 
in the essay. 

Essays must bo received at the offices of the 
Society not later than December 3, 1920; but in the 
case of competitors resident in the Colonies or else- 
whero abroad, essays will be received up to Hie end 
of February, 1921, provided such competitors 
intimate to the Secretai^ of the Society, not later 
than September 30, 1920, their intention to send 
in competing essays. 
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The award shall be made as soon as all the essays 
have been received, but neither the prize nor the 
fellowship will be awarded unless the esvsayist, or 
essayists, shall be deemed to have real merit. The 
Latham Research Fellow will be required to submit 
a report at the close of each year to satisfy the 
Council that he has made, and is likely to make, 
proper use of the grant. 

.1. P. LuNcsTArr (Secyefary). 


NEWS FROM THE SECTIONS. 


JlANC’llESTEH. 

.Mr. John Allan presided at the third meeting of 
this Section, held on December 5, when 127 membi'rs 
were present. 

Dr. E. Ardern road a paper on “ The Activated 
Sludge Process of Sewage Puriheution,’' embodying 
a continuation of his earlier work on this subject, 
A detailed account wa.s given of the working of a 
largo scale continuous-how unit for the treatment of 
Manchester sewage (Withington Works) by the 
Activated Sludge Process. The plant was in.^talled 
in December, lhl7, and wavS designed to treat 
27)0,000 galls, of sewage per day, with an average 
aeration periwl of four hours. No difficulty has 
been experienced in effecting uniform di.stribution 
of the air employed, the consumption of which 
varies from 08 to Po cu. ft. per gallon of sowage 
treated. The recovered sludge amounts to O-O ton 
(dry matter) per million galls, of sewage, and it 
contains 6*5 per cent, of available nitrogen. A de- 
scription was also given of a larger plant ercM-U^d at 
the Davyhulmo (Manchester) Outfall Works, and of 
other plants installed in different parts of the 
country. 

The second pai>er was by Mes.Hrs. F. S. SinnatL 
and Burrows Moore on “ A Method for Determining 
the Relative Temperatures of Spontaneous Ignition 
of Coals.” 1'he method consists in dropping a small 
quantity of coal into a crucible maintained at vary- 
ing but definite temix'ratures and observing (.1) th(‘ 
time at which the coal begins to glow, (2) the time 
at which spontaneous ignition or explosion occurs, 
and (3) the time of cessation of glow. Rewults for 
a number of coals show that (1) is comparatively 
regular, and it is suggested that the time-tempera- 
ture curve obtained should he ii.sed for character- 
ising coals. Two examples were given of the curves 
obtained from coals whicli are known to produce 
gob fires, and these curves differ materially from 
those obtained with ordinary bituminous coals. 
Preliminary experiments .show that the fineness of 
the coal has a great influence upon the temi)eratnre 
at which glowing occurs, and with mixtures of fine 
and coarse coal this temperature tends to approach 
that of the finest material. Other experiments in- 
dicated the effect of pre-heating the coal upon the 
temperature at which glowing occurs. The re- 
search appears to l>e of iinporianco from the point 
of view of the storage of coal, and, when further 
work has been done, it may bo of value in the study 
of gob fires. 

During the evening a demonstration was given of 
a “ Super-micrascope ” by Messrs. F. Davidson, 
of London. This combination of microscopo and 
telescope enables direct microscopic observations to 
be made on objects which could not be examineil 
upon the stage of a microscope. 


NOTTINGHAM. 

At the meeting held on December 9 the chair- , 
man, Mr. F. H. Carr, announced a forthcoming | 
paper by Dr. K. B. M^axted on the Fixation of ; 
Atmospheric Nitrogen.” j 


Mr. 8. Coffey then read the results of a research 
on *‘The Effect of Heating Linseed Oil Under 
Pressure and its Bearing on * Litho ’ Oils/^ Pre- 
; vious investigators had heated the oil in open 
j tubes and had noted certain changes in the 
physical and chemical constants. The author’s 
experiments were made with scaled tubes, and the 
' change.s observed were plotted in the form of curves, 

, which show an increase in the density, viscosity, 
and free acid values, constancy of the saponifica- 
tion value, and a decrease in the iodine absorption 
and in the amount of bromine addition product in- 
soluble in ether. A marked discontinuity was 
apparent in the density, viscosity, and free acid 
curvets after about 21 hours heating at 260° C. 
After about seven hours a portion of the oil became 
, insoluble in acetone. Theoretical explanations of 
those effects were put forward. 

A. s regards the production of “litho” oils or 
varnishes, it appears that there will be a marked 
difference in the composition of “ thin ” and 
“strong” varnishes, the latter consisting mainly 
of the product insoluble in acetone, while the 
former will contain less of tliis product. The pro- 
duct obtained by heating under pressure is lighter 
111 colour and the drying qualities are unaltered. 

Dr. Fi. P. He<lley then read a paper, experi- 
mentally illustrated, in which he traced the growth 
of our knowledge of the discharge througli rarefied 
gases and high vacua from the pioneering resoarche-. 
of Crookes to the counting of the electrons by J. 3, 
Thomson ami his collaborators. The (piostion of 
thermionic conduction cine to tlio emission of elec- 
trons from heated metal was then discussed, and it 
was shown bow the theoretical elucidation of 
Richardson and Langmuir led to the development 
of the hot kathode Rontgen ray tube at the hands of 
Or. Coolidge, The advantages of the new X-ray 
tubes were discussed and also their uses, together 
with tho.se of special varieties such as the “ kene- 
tron.” which servo as thermionic rectifiers, ehietlv 
of high-tension alternating currents. 

The important discoveries made in the labora- 
tories of the General Electric Co., of Schenectady 
were briefly outlined, especially tlie scicuitifie in- 
vestigations whic'h led to great improvements in 
the metal filament lamp, and consequently to the 
traiisfereiK^e of mihii profitable industry from 
Europe to America, 

Specimens of thermionic rectifiers were displayc'd 
which had Ikhui lent by the British Tliomson- 
Iloiiston (*o., and for many of the experiments 
thanks are due to the Physics Department of 
rniversity ('ollege, Nottingham. 


CHEMICAL ENGfNEERING GROUP. 

About 150 members attended the Conference on 
“The Transport and Distribution of Liquids in 
Chemical Works,” held at Newcastle-on-Tyne on 
December 15. There were two sessions of the Con- 
ference, that in the afternoon being presided over 
by Prof. Henry Louis, who welcomed the group on 
bc'half of the Principal of Armstrong College, Sir 
Theodore Mori.son. 

The first paper at the afternoon session was by 
Mr. J. A. Reavoll, who discaissed the principles of 
two standard types of the Kc^tner automatic acid- 
elevator, the first working intermitUmtly and the 
second continuously. The Avamoro “squeegee” 
pump was described by Mr. R. A. Pelmore, who 
claimed that this wa.s the only positive rotary pump 
which had no high-speed wearing surfaces. Mr. 
8. J, Tungay road a paper on centrifugal pumps 
for sulphuric and nitric acids, the great advan- 
tages of which are absence of valves and relatively 
little friction between the moving parts. The 
author described the Haughton multi-stage or tur- 
bine add pump made of “ Ironac,” and adduced 
the results of a number of working tasta with sul- 
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phurio acid of spec. gray. 1*5. He also gave work- 
resttlts for a pump constructed of very high 
silicon-iron and possessing some novel features, 
which had been used successfully for nitric acid and 
mixed acid at Greetland and other explosives 
factories. 

The evening session was presided over by Prof. 
P. P. Bedson and Mr. George Sisson. A descrip- 
tion of the ooustruotion and the method of 
working of the “ Harden ” pump was given 
by Mr. A. A. Stewart, together with a ntate- 
ment of the various purposes to which it 
is being successfully applied. The pump has 
no gland of any kind and can be made of almost 
«any material. Mr. W. Hayhurst pressed the claims 
of ceramic materials for pump construction and 
then gave an account of the armoured “ Cera- 
therm ” centrifugal pump, which possesses only one 
gland on the suction side, and has high efficiency. 
The composition of “ Ceratherm was not dis- 
closed, but it is claimed to l>e very highly resistant 
to acids, sodium peroxide solution, etc., and to 
withstand successfully rapid changes in temper- 
ature. A comprehensive survey of pumping and 
elevating plant used in chemical works was given 
by Hr. J. H. West, and an interesting description 
of the handling of petroleum in bulk at Thames 
Haven by Mr. N. A. AnfilogofF. Those papers 
should appear shortly in the “Transactions,” and 
for this reason are but briefly noticed here. 

It remains to be mentione<l that the exhibition 
of pumps and elevators hold in connexion with the 
Conference added materially to its success. 


MEETINGS OF OTHER SOCIETIES. 


THK KOVAL SOCIETV. 

At the meeting held on December 4, Sir J. J. 
Thomson in the chair, papers by Mr. T, K. Merton 
Here communicated “ On the Secondary Spectra of 
Helium ” and “ On the Spectra of Isotopes.” In 
regard to the latter, the author concludes that 
spectroscopic measurements .seem to provide a 
favonrahle method of distinguishing isotopic 
elcnicnt^, and that probably the thallium in pitch- 
blende is an isotope of ordinary thallium. 

In a paper entitled “A Study of Catalytic Actions 
at Solid Surfaces,” Drs, E. F. Armstrong and T, P. 
Hi Id itch show that the catalytic action of metals, 
like that of enzymes, is reversible. Thus when a 
mixture of cyclohcxanol and methyl cinnamato i.s 
heated fit 180° C. in presence of nickel, a consider- 
able transference into cyclohexanone and metiivl 
/i-phonylpropioriate is effected; and dehydro- 
genation filso occurs when hoxahydroxylcne and 
dihydropineno mixed with methyl cinnamate are 
heated at 230° C. in presence of the same catalyst. 


THE INSTITUTE OF CHEMISTRY. 

The first annual dinner of the Liverpool Section 
wjis held at the Midland Adelphi Hotel on Dc- ' 
cember 6, Mr. (L Watson Gray, chairman of th<* i 
Section, presiding. The guests included Sir ! 
Herbert Jackson, President of the Institute, Mr. 
Alderman W. Muirhead, Mr. R. B. Pilcher, and : 
some ladies. The toast of “Liverpool: Its Indus- 
tries and Commerce ” was given by Mr. John Gray, , 
who, in referring to the heavy chemical industry, ' 
remarked that this country had less to fear from ; 
foreign competition than from the uncertain posi- I 
mbour matters at home. Mr. Alderman i 
Muirhe^, in reply, suggested the endowment of a 
cnair at the Liverpool University for the purpose 
trade union lea^rs in the princ^lcs 
of political eoonoxny. Production is the only roi^ 
to progress and prosperity; a system of grading 


workers is necessary, and trade union lenders 
I should recognise that some were able to do more 
I work and better work than others. 

! The toast of “ The Institute” was proposed by 
I Alderman Muirhead and responded to by Sir 
I Herbert Jackson, who congratulated the Liverpool 
j Section — the first to be formed and the first to hold 
: an annual dinner — on its organisation, its activity, 
i and its chairman. He referred to the aims of the 
: Institute, its growth, and the development of its 
I work, especially in the formation of a great pro- 
fessional body composed of trained and competent 
chemists, and maintaining in the practice of the 
profession of chemistry the highest integrity and 
efficiency. 

Other toasts given wore “ The Ladies,” by Mr. 
W. Doran; “The Guests,” by Mr. J. Hanley, the 
; Hon. Secretary of the Section; “The Liverpool 
; Section,” by Mr. I). Cardwell; and these were re- 
i sponded to by Miss M. Bohei ts, Mr. R. B. Pilcher, 
and Afr. Watson Gray, respectively. 


KOVAL SOCIKTV Ol^ARTS. 

At a meeting held on Deoeinber 8 a paper en- 
titled “ The Seed-Crushing Industry ” was read 
hv Mr. J. W. Pearson. 

In outlining the history of the development of 
the industry in this country the author stated that, 
while there are indications of the existence of oil 
mills in England in the fifteenth century, the first 
authentic records of any factory date hack to the 
seventeenth. At first the trade was centred 
mostly at the principal shipping ports — Hull, 
London, and Liverpool, but with improvements in 
shipping facilities the trade gradually extended to 
the outports. To-day the centres of manufacture 
are Aberdoeii, Bristol, Burntisland, Bridgewater, 
Colchester, Dundee, Gainsborough, Glasgow, 
Gloucester, Grimsby, Hertford, Ipswich, Kirkcaldy, 
Leith, Lincoln, Liverpool, Lynn, Manchester, 
Rochester, Southampton, Warrington, and Wey- 
bridge, all of which are able to put up a very 
effective competition against Hull and London. 

Prior to the outbreak of war the importance of 
this industry from a national point of view had 
not been fully realised, hut early in the war its 
importance as a means of supplying glycerin was 
quickly recognised, as was later on its value as 
a source of <^ible oils and cattle cake. The claim 
of the oil-soed tratle to he regarded as a key in- 
dustry is based on the large quantitie.s of oil re- 
quired on the one hand in the technical trades, 
such as S4)ap. paint, and varnish making, and on 
the other in the edible trades, such as baking, fry- 
ing, cooking fat, and margarine manufacture. The 
total consumption of oils for these purposes in 
(ireat Britain is estimated at 6(H),IK)0 tons yearly. 

The oil-seeds may bo divided into two mai« 
groups — (1) those t'ontaining 4.5 per cent, of oil or 
over, sueh as groundnut, copra, and palm-kernel: 
and (2) those containing less tlian 45 per cent, of 
oil (such as linseed, cottonsee<l, and soya). Most of 
thew' grow in the Torrid Zone, hut the continent 
of Europe raises considernhlo quantities of linseed, 
raposcH'd, poppy, and sunflower. As the require- 
ments for oils increase there is little doubt that in 
years to come, with future scientific developments 
and treatment, some of the lesser known or more 
inaec'essible oilseeds, such as eohune, coc|iiilIa, and 
eo<piita nuts will take their place amoing the im- 
portant sources of oil supply. 

The author sketched the history of the develop- 
ment of the plant used in seed-crushing from the 
earliest description of an apparatus dating back to 
about 30 B.c. up to the present time, where a unit 
of machinery consists of one set of rollers, one 
kettle with its mouldiiuK machine, one battery of 
four hydraulic presses fitted to take sixteen cakea 
each, hydraulic pumps, accumulator and paring 
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table, each unit being worked by a squad of three 
men and turning out 112 cakes per hour. No sys- 
tem hiis yet been <liscovered which will enable the 
whole process of oil manufacture to be conduc^l 
automatically from the cooking kettle to the point 
of oil expression, and this is the stage where there 
is much scope for economy in nianulacture. 

In the other system of treating oil seeds, viz., by 
chemical extraction, tlie chief solvents used are 
petroleum ether, carbon bisulphide, carbon tetra- 
chloride, and trichlorothyleno. For a long time 
the oil obtained by this method was regarded as 
unsuitable for edible purposes, but the use of 

i )urer solvents and iniprove<l refining processes 
ins removed this objection. In pre-war davs it 
was generally reckoned that the total manufactur- 
ing costs under the extraction process were oO per 
ce?i(. greater than those under the hydraulic 
system. ' 

The consuni[)Lioii of margarine in England lias 
increased three-fold during the war, and the mar- 
garine manufacturing plants are now capable of 
producing over 10,000 tons per week. Before tlie 
war the seed-crushing industry was carried out in , 
this country principally for the sake of cake pro- 
duction, hut iu the lust five years numbers of new 
plants have been erected, of whiiih the major object 
is the production of oil, particularly for edible pur- 
poses. The hardening or hydrogenating process 
for the conversion of liijuid into hard oils normally 
costs about £5 per ton, and the hard oils generally 
command in the open market a premium of £10 to 
£15 per ton over liie liquid oils. 

The third Trueman WocmI lecture was delivered on 
December 10 by Sir Oliver iaidgo, the subject being 
“ Sources of Power, Know^n and Unknown.” The 
lecturer paastnl in brief review known sources of 
power, including solar energy present in sunshine, 
the internal heat of the earth and the energy of the 
tides, and the energy of coal. Solar energy could 
lie best utilised by the promotion of agricultural 
operations. Solar rays falling on barren soil were 
a reflexion on humanity. The production of power 
from the tides appeared to offer little prospect com- 
mercially. A great degradation and consequent 
waste of energy necess.irily lua'onipanied the em- 
ployment of all forms of heat engines. Amongst 
concealed sources of energy the lecturer included 
the energ.y of the atom and that of the other — the 
latter rather hypothetical, but, if cxiskuit, far ex- 
ceeding in magnitude that of atomic energy, which 
latter is immense compared with any form of 
chemical energy', such as that derived froin com- 
bustion or explosives. The emission of this atomic 
energj'^ was accompanied by a decrease in the weight 
of the emitting atom. The emivssion occurred .spon- 
taneously and measurably in the case of radio- 
active snbstance*^. The appearance of quiescence in 
other cases must not be regarded as .symbolical of 
the absence of atornN energ.v. Atomic energy was 
there, but awaited the right stimulus for its ex- 
hibition. Cordite or other explosive reveals no 
trace of its store of energ>' until appropriately 
stimulated. In a brief review of the characteri.stics 
of the emission of atomic energy the lecturer re- 
marked that helium atoms w'ere emitted from radio- 
active substances with a velocity suflicient to carry 
them from London to New York in a quarter of a 
second, in the absence of obstructions. To some 
extent these atomic sources of energy are already 
being utilised. The therapeutic use of radium in 
the cure of disease is an instance of such utilisa- , 
tion. I,n the lecturer’s opinion the phenomena of j 
vision are attributable to the emission of electrons • 
from the retina, wliereby the nerve endings thereat 
are stimulated. The emission of electrons also 
finds useful application in the sensitive tbermionio 
valves employed in wireless telephony. What of the 
future? The lecturer envisaged aiM^rld— and pos^ i 



sibly at no very distant date — when these atoiKUe 
sources will be more accessible than at present. At 
that date energy vvould be derived from an ounce 
I or two of matter rather than from a thousand tons 
I of coal ; the atomic energy contained in 30 grams 
! of matter would, if available, be sufficient to raise 
I a hundred thousand tons through 3,000 ft. 


IXSTITrnON OF PETROLEUM TECHNO- 
LOGISTS. 

At the Docemher meeting a paper on “ The Appli- 
ed ion of Liquid Fuel to Heavy Oil Engines ” w^as 
read in abstract by Mr. A. J. Wilson. 

In this paper the author confined his attention to 
the heavy oil engine os represented by the two 
typc.s: — (1) Diesel, or constant-pressure engines, 
ill which the heat of compression alone fires the 
injected fuel; (2) Somi-Diesel, or constant-volume 
enginCvS, in which ignition is obtained by the com- 
bined olFect of comiiression and the surface heat of 
a vaporising chamber; and to the liquid fuels for 
the same. After de.scrihing these two types the 
lecturer dealt with the liquid fuels employed, and 
the olfect of constitution and composition on their 
efficiency. Specific gravity reveals within limits if 
an oil is of asphaltic or paraffin base, and whether 
distillate or not, and, generally speaking, high 
specific gravity accompanies low calorific value. 
Viscosity directly affects the thermal efficiency, 
the more viscous the oil, the lower the thermal 
(‘fficiency, owing probably to inferior degree of fine- 
ness of atomisation. Asphaltuiii content affects 
efficiency due to formation of coke, which may 
attach itself to exhaust valve Faces, and gives rise to 
high exhaust temperatures. Frot'doin from ash is 
a necessary factor in thcvso fuels, about O’OO per 
cent, being the outside limit for a fuel from petro- 
leum, although a slightly higher percentage is some- 
times permissible in the case of tar oils, the ash of 
which may he of a vsofter nature. Tar oils require 
modifications in design, owing to their higher 
temperature of spontaneous ignition. The methods 
of handling this class of prciduct were fully dealt 
with, and the following specification of a suitable 
tar oil w^as given : —Specific gravity at 20“ C., below 
riO; flash point (open), above 150“ F. ; coke, below 
3% ; ash, below ()'5';, ; matter insoluble in benzine, 
lx>low 0*^5;', ; total water by voliinio, below 1.5/^ ; 
separated water, nil. 

In the diseiissioii the rresiclent (Sir F. Black) 
and Mr. Tenqileton suggested that the designers 
of the Diesel typo of engine should devise an engine 
which could he run on varied qualities of residual 
oils, instead of elahoraling the present type, for 
which the quality of oil is restricted to certain 
limits. 

Mr. Anfilogoff took exception to the loose way 
in which the term “ crude oil ” was used by those 
interested in Die.sol engines, and also pointed out 
that the extended use of gas oil did not help to 
<^onservo oil supplies, as its manufacture necessi- 
tated the production of what are practically useless 
residuals. He also pointed out the danger of the 
hot-hnlh ignition system in cases where inflammable 
vapour.s are likely to be present. 

pr. Ormandy stakd that siicli danger did not 
exist, owing to the high temperature of ignition of 
these vapours, but Mr. Anfilogoff gave instances of 
fires arising from such causes. 

Mr. Challener pointed out that the present type 
of Oro8.sley heavy -oil engine is able to deal effectively 
with very heavy residual oils; he contended that 
the figures of spontaneous ignition temperatures 
in oxygen are practically valueless in determining 
the suitability of an oil for heavy oil engines. 
Further, he stated that in Germany at the preaant 
time the use of coalAiar oils for Diesel engine work 
i« deprecated, as they are the cause of many break* 
dawns. 






In Jiw I'eply Hr. Wiieori' stated that the two- 
cycle engine Would probably solve the difficulty of 
the use of any fuel, and also that low-grade petro- 
leum residual oil was better than tar oils for the 
purpose. 


THE FARADAY SOCIETY. ! 

On December 15, 1919, at Burlington House, Mr. • 
A. G. Tarrant presented a paper on tho measure- j 
inent of physical properties at high temperatures. I 
The work described had special reference to refrac- ' 
tory materials, of which the properties at liigh tem- 
peratures are little known. Thermal expansion, 
U'Jisile strength and thermal conductivity were in- 
vestigated, and tho author’s experimental methods 
were described in detail, thougli no actual results 
were given. For measuring the thermal exi^ansion, 
the ditforcnce between the expansion of the sample i 
and ,that of a graphite containing tube was 
mcasiirod by means of a simple form of dilatometer. 
Heating was carried out in a nichrome-wound fur- 
nace. The method is only suitable for works tests 
where comparative results are required; attempts 
to obtain absolute values were unsuccessful. Ten- 
sile tests were carried out in a carbon spiral fur- 
nace at temperatures up to 1800° C. In some cases 
the strength of “ soft-burnt ” materials was found 
to bo much greater at high temperatures than at 
normal temperature, duo to tho “ hard-burn ” 
which tho sample received during the test. For 
the determination of tho thermai conductivity of 
lolractory materials several methods were used, but 
without any considerable degree of sutmss, the 
chief difficulty being the determination of the 
temperature of the tost piece in contact with tho : 
heater. In the discussion which followed particular 
attention was drawn to the necessity for ensuring 
uniformity of tomi)erat«re conditions over the 
specimens in all tests. 

A paper by Lieut. W, A. Macfadyen described 
attempts to deposit iron, hy the electrolytic 
niothud, on to steel articles which had l>ecome worn 
in service, with the object of reducing scrap and 
facilitating repairs. The experiments were carried 
out under war conditions in France, and led to very 
successful results for many purposes. At first coii- 
sj lorable trouble was experienced through irregu- 
lai 'tics in the coating caused possibly bj' the deposi- 
tion of sedimont from tho solution during the 
plating operation. This wa.s ultimately overcome by 
placing charcoal in the solution. In order to render 
the coatings suitable for meeting service conditions 
they were submitted to heat-treatment, consisting 
of annealing and carburising. Inter-diffusion of : 
the deposit and the steel was found to be complete 
if the annealing temperature exceeded the A3 point 
of tho iron. With lower temperatures the results 
were not quite so satisfactory. Case-hardening 
could be applied to the material with auetjesH, but 
even when this was done, a preliminary anneal- 
ing about A.3 point was recommended to obtain i 
the best results. In the discussion which followed a 
number of further details of the working of the 
process was given hy various speakers. | 

In addition to the above papers, a note on tho 
vapour pressure of binary mixtures was presented 
by Prof. A. W. Porter, while papers on the electro- 
lytic formation of perchlorate (J. G. Williams), tho 
solution theory of steel (E. 1). Campbell), tho rela- 
tion lietween the solubility of solutes and their 
molecular volumes (S. Horiba), the detormi nation 
of vapour pressure and some properties of copper 
ferrocyanide (E. J. Hnrtung) were takon as rend. 

On January 14 next, at Burlington Houae, W., 
the Society will hold a joint meeting with tho Boyai i 
Microscopical Society, tho Optical Sooiotv, tho i 
Photomicrographic Society, and tho Optical Com- I 
^ mittoo of tho Scionde Guild oa the subjeot | 

of The Miorosoopof Its Dedkn, Oonstmotien and I 
, AppHootlottJ*./- :■ f 



NEWS AND NOTES. 


UNITED STATES. 

The German Dye Situation. — In an address before 
tho Washington Section of the American Chemical 
Society on November 25, Dr. C. H. Horly gave im- 
pressions of his recent visit to Europe in connexion 
with the purchase of vat dyes from Germany (this 
J., 1919, 370 e) and his work for tho Reparation 
Commission in Paris. 

Germany is ready to re-capture the world’s dye 
trade and to stifle American competition. The 
threat to American dye interests lies in the fact 
that until American manufacturers can meet home 
requirements, Germany can charge extortionate 
prices for those dyes which are not manufactured 
in the United States (c/. this J., 1919, 456 e). Ger- 
many is now manufacturing dyes on a largo scale, 
and owing to the present iow^ value of the mark 
will be able to underbid the American dye producer 
in an open competitive market. The only solution 
lies in tho passing of adequate legislation, including 
tlio introduction of a licence system, to protect 
American manufacturers until they can stand on 
their own feet. In tho course of an interview, 
Jlr. Krcll, director of the Badische Co., expressed 
himself fully confident that the German dye firms 
would regain their business with America, through 
the medium of their former agencies. Although 
German industry is confronted with many handi- 
caps, notably with coal shortage and bad transport, 
it must not be forgotten that tho Rhine will bo 
available for the shipment of dyes to Rotterdam. 
Tho (jJerman dye manufacturer is strong to-day, 
Jiis plants are even greater than before the war, 
the personnel is practically intact, largo stores of 
material have accuinulaUMl, and ho is determined 
to regain his markets. 

Dr. Hcrty strongly dissents from the views ex- 
pre.ssed by Mr. Irving H. Keene that the Germans 
were not manufacturing dyes in sufficient quanti- 
ties to be a menace to the industry in the United 
States, and that they would not be nblo to dump 
enough dyes and dye materials upon the American 
market to have any appreciable effect (see this J., 
1919, 417 e). Mr. Keene, he stated, has no technical 
knowledge of dyes or of the dye industry. 

Proposed Cotton Research Association.— Inspired by 
the example set in England, and taking the oppor- 
tunity offered by the recent World Cotton Confer- 
ence to call attention to the importance of research 
in the cotton industry, a committee has been ap- 
pointed to pave tho way for tho formation of a 
Cotton Research Association in the United States. 
Certain work is already being carried on by the 
manuf.ooturors’ associations, the textile schools, 
agricultural experiment stations and others, but 
so far co-operation and co-ordination have been 
lacking. The first work of the committee will be 
to select the problems of most pressing importance, 
a.scertain what facilities exist for their study, and 
prepare a budget which can be presented to those 
interested in tho financial support of the work. 
When formed it is expected that the American 
agencies for cotton research will co-operate with 
those in other countries. 

The resolutions relating to research passed by the 
Committee on Research Reports and Statistics of 
the World Cotton Conference were : — 

(1) This Committee reeogni.ses the imperative 
necessity for all countries where cotton is grown 
or used to establish research institutions, and 
urges that such institutions should work in close 
co-operation with each other, especially in matters 
of fundamental research. 

(2) This committee suggests that Steps be taken 
ta investigate all sections of th0 cotton trade 
the most Favourhbfe hours of labour, rest psttsef , 
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fatigue and ether conditions relative to efficiency 
and the preservation of the health of the workers. 

(3) In view of the fact that it is upon the type 

and character of the cotton fibre that the results 
of all subsequent treatments are dependent, and 
in view also of the present impossibility of referring 
^e commercial varieties to any definite strains, it 
is considered that the researches of most urgent 
and fundamental importance should be directed 
towards obtaining strains of definite types in order j 
to make possible the ( orrclntion of the ascertainable i 
characteristics of a fibre with the particular strain 
— pure or mixcs^l— of Avhich it is a member. j 

(4) With the jncrcascd inter<\st at present taken i 
in research work in the cotton industry, and in | 
order to derive the practical benefit of the work 
carried on bv institutions undertaking research, j 
this committee recommends that the work of such i 
institutions should he brought into close contact i 
with the various branchcvS of the industry by carry- j 
ing out work so far as is practicable in the factory. [ 

TTie committee recommends co-operative research 
in mctliods of testing fibres, yarns and fabrics witJi j 
the object of securing, so far as possihK‘, standard j 
international methods, and urges a uniform system | 
of expressing results. ; 

The committee wishes to point out the dcsirahil- ' 
ity of undertaking research to establish an inter- j 
national regain for cotton and cotton goods. > 

This committee suggests to the International I 
Cotton Federation that, at its congresses, the sub- | 
jpct of scientific research be given a place on the i 
programme, and that the Fe<leration consider the ! 
advisability of extending invitations to cotton I 
research associations and others interested in such ' 
work. 


DlsMvery o( Hlgh-Orjide ^e* S*ii4 ia 

D6posits of high-grade silica sand underlaid by 
large beds of glass sand, and estimated to coiUain 
i about 18,000,000 yards of sand and gravel, have 
i lieen discovered near Munroe, Louisiana. (Bd. of 
j Trade j., Nov. 13, 1919.) 

I Sulphur Deposits In Alaska.— Deposits of sulphur of 
the type called solfataras occur in many of the 
Aleutian Islands.^ One deposit is located in the 
crater of MakusHin Volcano on Unalaska Island, 
where it is estimated that from 10,000 to 15,000 
tons of sulphur can be mined. Another deposit 
covering from 15 to 20 acres, and containing about 
1,200 tons per acre, occurs on Akun Island, while 
a third <lcposit is located on Stepovak Bav. {Bd. 
of Trade J., Nov. VS, 1919.) 

AUSTRALIA. 

Tanning Barks In Western Australia. — A recenfpub- 
licatioin issued by the Western Australia Forest 
Department points out that the forests of Western 
Australia are rich in timbers, leaves, and barks con- 
taining tannin. Kvory member of the eueulypt 
family holds a certain perceiitago of tannin, but in 
only .some of them is the proportion suflicienily 
high to justify tho making of extracts from the 
bark, wood, or leaves. With the exception of 
mallet hark the percentage of tannin derived from 
We.st Australian eucalypts is, as a rule, under 
twenty. Certain of tho mangroves in the northern 
rivers show a higher percentage, but so far these 
have only been used locally for tanning purposes. 
The following list givu's the results of analyses for 
tannin of the barks of certain \A'estern Australian 
trees : - 


The Chemical Warfare Ser\ite. — The future of this 
service is still undecided, but its continuation is I 
now regarded probable. (General Pershing has ' 
declared in favour of its retention. I 

The Printers' Strike in New York.— The publication 
of many scientific and lechical papers has now been 
suspended for many weeks owing to the printers’ 
strike in New York City. In a number of eases 
arrangements have been made for the permanent 
transference of printing and publication to oth« r 
cities. ! 


JiOcal names. 

Marri (Redgum), “ kino ” 
Blue land Mallet Bark ... 
Silver Mallet Bark 
Brown Mallet Bark 
Swamp Mallet Bark 
Gimlet-wood Bark 
Spottc'd Gum Bark 

Blackbutt Bark 

Black Mangrove Bark ... 
Red Mangrove Bark 


Tannin content, 
per cent. 

OS 

47 

45 

41 

25 

21 

19 

40 

41 


Tin In the U.S.A. in 1918. — The tin imported in j 
1918 as metal and metal in concentrate reached the i 
record quantity of 82,854 short tons, an increase of j 
nearly 6,000 tone over imports in 1917. The metal 
imported and entered for consumption was 71,254 
short tons, and tho tin produced by the domestic 
smelters, almost w'holly from Bolivian concentrates, 
was 10,1^4 tons. The total supply of now tin was 
therefore 81,638 tons. I’he world’s output of tin in 
1918 was about 144,000 short tons, so the tin avail- 
able for consumption in the United State** 
amounted to 57 per cent, of tho world’s output. 
The home production, obtained principally from 
Alaska, amounted only to 68 short tons of metal. 
Development is taking place of some smaller 
deposits found in various States. There was a 
sharp increase in the amount smelted, which rose 
to 10,284 short tons of metal, of which 9934 tons 
was made by the American Smelting and Refining 
Co. Part of its product is marketed as electrolytic 
tin, assaying 99*9 per cent, or more, and part as 
smelter tin assaying 99*3 jier cent, or more. The 
Williams Harvey Corporation commenced smelting 
tin in November at its plant on Jamaica Bay, 
Brooklyn, N.Y., and the Andes Blectin Co., of New 
York City, and the Eastern Metal and Refining 
Co., of Boston, Mass., also produced some tin. The 
average price of spot Straits tin in New York was 
86*8 cents a pound, as compared with 61*66 cents for 
1917, and in London the average price was £329 11s. 
jer ten of 2240 \h.--{V.S. Geol, Surtty, Sept 9, 


Although valuable lor its wood, it i.s likely that 
marri or redgum {Eiical f/ptus calophy Ua) will in the 
near future depend for its commercial importance 
mainly upon its kino or gum. This tree is unique 
of its kind, so far as its kino is concicrned. The 
gum exudes in large quantities and contains a very 
large percentage of tannin. The objection to its 



of this objectionable feature, and if these are suc- 
cessful the kino of tho marri of Western Australia 
I will become one of the most valuable prodiuds of 
I the State’s forests. The tanning material is col- 
lected by scraping tho trunk of the tree tuid .so re- 
I moving tho kino and kino-impregnated bark. This 
[ operation does not injure the tree, and may be re- 
i peuted at intervals of a few years. It is thi.s 
perennial yield of gum without destruction of the 
tree that promises in the future, when means have 
been found of eliminating the red colour, to lx* the 
principal factor in the establishment of a large and 
stable “ kino ” industry. 

Mallet bark is peculiar to Western Australia and 
is one of the world’s largest yielders of tannin. To 
this quality is due the fact that the tree has en- 
tirely disappeared from some quarters^ while in 
others only seedlings and saplings are visible. Up 
te mallet bark woa appreciated only in the 
districts where it existed. In that year the first 
export was made to the value of £869. Within two 
years the Quality of the bark had been recognised 
abroad, and a phenomenal demand for it set in, and 
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in 1906 the exporU rose to the value of £164,087. 
8ince then exports have gradually fallen, until in 
1913 they amounted to £47,477. and in 1918 to 
£16)886. Meaciurefi are in hand for the regenera- 
^iiion of the destroyed areas and for the planting of 
new ones. Germany was the largest customer for 
the mallet bark, which, after treatment, was sent 
out all over the world, imiluding Australia, in the 
form of extracts. — (Au,<itrat. Forest ni Jiili/, 
1919.) ‘ 

Iron and Coal in South Australia.— It is anticipated 
that not lees than 60,000,000 tons of iron ore will be 
proved at Iron Knob in South Australia. These 
deposits, which were first worked in 1899, have 
yielded 1,8^,341 tons of ore, and the quality, size, 
and acewsibilitv of the ore bodies are such as to 
make this field superior to all other Australian 
Mjurcee of ore suitable for large scale steel proiluc- 
tion. The larger outcrop extends over about 
52 acre-s. From a smaller deposit in the same 
region 700,CK)0 tons of hematite containing 68 per 
cent, iron has already bccui obtained. The host coal 
deposits in the State occur at Leigh Creek. The 
coal is of the “ siib-bituniinous ” class. Hitherto 
transport costs have militated against its use in the 
manufacture of hri(iuettcs, for steam-raising pur- 
poses and for the generation of producer gas, 
applications for which the coal has been found to Ik* 
suitable. A bed, 21*5 ft. thick, has recently lK>cn 
located at a depth of 711 ft., and the avc>rage 
composition ol the host samples (air dried) w'as; 
Moisture at 105^ C., 16‘52': ; V(jlatile matter, 
29’87'/, ; fixed carbon, 41 ’42', ; ash. 12’1S . Th<‘ 
(alculated calorific' value of an air-<lried sample was 
10,272 B.Th.XT. per lb., w hich may be compared w ith 
that of small coal from Xew'castle, New Sou ill 
Wales, averaging from 13,01)0 to 13,500 B.Th.F. per 
Ih. .Another seam has recently he<Mi struck at a 
depth of 882i ft.— (/!</. of Trarfe .7., .Yer. 13, 1910.) 

SKW ZKAJ.A.M). 

Development Schemes. -A Coverniuent Industries 
Committee has lecorninonded the establishment of 
a Board of Science and Industry to co-operate with 
universities and scientific institutions in the organ- 
is tion and promotion of industrial and scientific 
rcf^f.irch; to award scholarships, bonii.ses and 
prizes; and to advise producers as to the results of 
investigations. 

Tho Committee also recommends the nationalisa- 
tion of the coal measures tif the Doniinion and the 
purchase by the State of privately-owned mines 
and measures at a valuation; tho equipment by the 
Government of gold-prospecting parties to work 
under the direction of the Geological Survey De- 
partment; and the provision by the State of 
smelting facilities for the recovery of base metals, 
for at present only gold and silver are extracted 
from tho coiuentratcs. As there is no well- 
c'stablished firm engaged in the manufacture of iron 
and steel, it is recommended that the value of all 
iron deposits should be invcstigatetl by an expert 
metallurgist; that the neighbourhood of the Para- 
para iron deposits should he prospected sys- 
tematically for (‘oal ; and that the export of scrap 
iron and steel should be prohibited. 

Although some millions of gallons of oil have 
lieen obtained from borings in several parts of the 
Dominion, the results so far have been disappoint- 
ing, and private enterprise has nearly exhausted its 
resourt'es — indeed the Government is subsidising 
one company in Taranaki in putting down one of 
the deepest bores yet made in New ^aland. Th<e 
Committee urges the Government to consider seri- 
ously the offer of the Anglo-Persian Oil Co. to co- 
operate with the Government in the search for oil 
and in the production, refining and marketing of 
it, if found. It iR recommeMed, further, that 
encouragement be given to tho shale oil ifidtistryi 


which has been suspended for several years. — (Bd. of 
Trade, J., Nov. 20, 1919.) 

BRITISH INDIA. 

Indian Cotton. — The final estimate of the produc- 
tion of cotton in India in 1918-19, as published in 
the Supplement to the Gazette of India for 
No\'emf>er 1 lis 3,671,000 bales of 400 Id. each, from 
an area of 20,497,000 acres. For the preceding 
year the official estimate was 4,065,000 bales from 
an area of 25,298,000 acres, hut the trade estimate 
W'as 4,204,000 bales, of which 2,044,000 was con- 
sumed in Indian mills, 1,410,000 exported, and 
750,000 consumed outside tho factories. In both 
years the yield per acre w.'is very low, being 71'61b. 
per acre in 1918-19 and 64*0 in 1917-18, as com- 
pared Avith 84, the mean of the last 10 years. For 
the year 1919-20 a much larger crop is expected. 
In the tracts from which returns have been obtained 
up to date the area under cotton is 19 per cent, 
larger than at the same time last year, and the con- 
dition of the crops is on the Avholo good. 

.Japan is by far the greatest importer of Indian 
cotton, after which came, Ix^fore^he war, Germany, 
Belgium, Italy, Austria-Hungary, France, and the 
I'nited Kingdom, in the order named. During the 
Avar .lapan look, in addition to its previous imports, 
most of that formerly scut to tlio enemy countries, 

I hut Italy also about doubled her imports. But 
little Indian cotton is imported into England on 
account of its short staple. Its adulteration also 
prevents it use for the manufacture of high-class- 
fabric's, and the Avatoriiig of the cotton is specially 
injurious. In Appendix B of the Report of the- 
Indian Industrial Commission it is stated that 
“the w'atering of unginned cotton is not practised 
on a relatively large scale, and can be put a stop 
to by tho action of the ginners. The watering of 
ginned cotton by tlie balers is, hoAvever, a much 
bigger matter; it is done on a large scale and in a 
thoroughly organised manner, pipe^ and hosee 
being use<l for that purpose in many press com- 
pounds, especially in Berar.” Tho fraudulent in- 
crease of Avoight is not the greatest of the evils 
produced by this practice. Every year there are a 
numbc'r of destructive fires in the cotton green at 
Bombay in consequence of the self-heating of this 
AA'ot cotton, although it is thought that some of 
these' fire's are due to dclil)crate incendiarism. 
Moreover, tho quality of the wetted cotton is 
seTioiisly impaired. 

Last year a committeie Avas appointed to inquire 
into the possibilities of improving the quality and 
quantity of the Indian cotton cre>p. That there are 
possibilities as regards quantity is shown by the 
fact that the average yield of ginned cotton per 
acre is 200 lb. in America and 450 lb. in Egypt, but 
at the same time it must be borne in mind that 
much of the Indian cotton is grow’n on compara- 
tiA’cly poor soil. 

JAPAN. 

Petroleum Production.— The production of petro- 
leum in Japan has l)een decreasing yearly since 
1914, \A hilo the domestic demand has increased. In 
1911 the total Japanese production was 115,849,104 
galls.; in 1915, 127, .30^,528 galls.; in 1916, 

127,086,624 galls.; and in 1917, 121,790,640 galls. 
This decrease is attributed partly to the cessation 
of imports of iron pipe for the equipment of the 
wells, and partly to tho difficulty experienced in 
locating now sources of supply , — (Indian and 
Eastern Engineer ^ Nov. 10 J9.) 

Production of Pyretbrum Flowers. — The flowers of 
tho biennial plant Chrysanthemum partherium 
constitute a very valuable insecticide) being, when 
dried) harmless to human beings and the higher 
animals, but acting as a deadly poison to insects. 
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The production of dried pyrethrum flowers and the 
manufacture of insect powder in Japan have in- 
creased during the war, in fact during tho past 
four years practically the whole world’s supply 
came from this source. The production increased 
from 1100 tons in 1915 to 2200 tons in 1916. During 
tho period 1913 to 1918 tho export of dried flowers 
and insect powders also increased, as is shown by 
the following figures. In 1915 .Japan 
175 tons flowers and 105 ton.s powder; in 1918, 
1812 tons flowers and lOS tons powder. As a result 
of a large falling-oli of production during 1919 
there is at prt\sont a considerable shiirtage, and 
prices have been gradually forced up; there is, 
.moreover, little hope of a decline in tlieso prices, 
since many farmers in Japan formerly producing 
pju'ethriiin are liiniing to other croj)s. - Com. 

Hep., Aor. 10, 1919.) 

SOUTH AFRICA. 

Prospects ol the Cotton Industry.— Mr, A. Canham, 
the Acting Trade Commissioner for the Union, who 
has recently been visiting Lancavshirc with Mr. 
W. H. Scherflius, the chief of the Cotton and 
Tobacco Division of tho South African Department 
of Agriculture, states that tho ontlmik for cotton 
growing in South Africa appeared to be very 
bright in view of the high prices realisi'd by raw 
cotton. South African cotton, said Mr. Canham, 
commands a higher price than middling American. 
Hitherto tlie industry has suifered on account of 
the indifference of the growers with regard to 
grading, but this is now rcc'eiving more attention. 
Tho present year’s crop is about 800,000 lb., i.e., 
2,000 bales of 400 Ih. each. Tva^st year’s crop waa 
only half this amount, and the increase is due 
rather to a greater acreage having Ix'eii planted 
than to better climatic conditions. About 500,000 
lb. was grown in Natal and Ziiluland, and 300,000 
lb. in the Hustenhurg district of the Transvaal. 
There is a large area suitable for cotton growing, 
and as the picking can he performed by native 
women and children the output is likely to increast' 
steadily, particularly if prices remain high. With 
the exception of a small quantity required for local 
consumption, practically tho whole of the crop will 
be disposed of in Lancashire. An important point, 
and one which may determine the whole future of 
the industry, is seed selection. Cotton growing 
being still in its infancy in South Africa, by proper 
attention to seed selection it will be possible to 
secure the growth of the host types of plant and 
those which best rasist insect pests. Stringent pre- 
cautions are taken against the importation of seed 
from infected areas. The need for a larger sta,ff 
of agricultural experts to guide growers is recog- 
nised. A considerable proportion of this year’s 
output is already in London, and has been graded 
for the first time in the history of the industry. — 
(Official.) 

FRANCK. 

Industrial Notes . — Chemical Industry . — There is a 
great shortage of (;hemical products on the French 
market, and importations from England arc 
materialising but slowly. Astonishment is ex- 
pressed at the fact that German finished chemical 

g roducts .seem to find readier access to Great 
iritain tha.n the French products, and this is 
causing French producers to attempt to secure a 
hold on the German market. A groat incrca.se is 
noticeable in the' price of arsenic, which has sud- 
denly risen from 200 to 2/5 francs per 100 kilo., and 
the demand continues great. The shortage of 
.British chemicalsj and of barium salts in particu- 
lar, is handicapping the manufacture of hydrogen 
peroxide, which is much used in the textile indus- 
try, and which now commands a high price. The 
price^of barium chloride has risen from 75 to W 
francs in less than a fortnight. # 


The fuel oil ‘^mazout” has been tried 
with success by the P.L.M. Railway CJo. on a 
motive adapted for the pur{K).se. The company h^s 
therefore decided to convert a first batch of 200 
engines at the rate of two engines a day. Oil tanks 
are to be erected at various stations on the line. 

A1 et ally ruy.— The outstanding feature at the 
moment is the intense activity prevailing not in 
the factories, but in the different companies which 
control them. As previously described, these com- 
panies are enlarging their spheres of influence and 
their financial capacity. Further impetus has been 
imparted to this movement by tho recent sales in 
Metz of thq sequestrated German undertakings, 
and also by tho sanction given by the Luxembourg 
Legi.shitive Chamber to liquidate all German pro- 
perty situat'd in tho Grand Duchy. These events 
have given rise to a redistribution of the various 
works and to tho formation of new combinations 
which, as in the case of the Meurtho and Moselle 
firms, show a tendency to allocate to each factory a 
special line of manufacture. The big “ combines ” 
may he hriofly cla.ssified as follows: — 

(1) La Socude Lorraine des Acitries de Boubas, 
which operaU\s chielly in Alsace-Lorraine. Its 
lieadqiiarters is at Roubas (Moselle), and it com- 
mands a capital of 150 million franra. (2) La 
SoeUte AlelaUurijique de Kuntange, which is 
concerned witli mining and metallurgical develop- 
ments in the recovered provinws. Its head ofh(‘e is 
in Paris (16, Bd., Malesherbes), and its capital 75 
million francs. (3) Jja Sort etc Metallurgique, des 
Terres-Boyqes controls all the factories of Gelsen- 
kirchen in Lorraine, in the (irand Duchy, and on 
the left bank of the Rhine. Its capital is 100 mil- 
lion francs, and the head office at Luxembourg. 
(1) Acih'ies de la Marine is interested in (1), and 
is shortly associating with the Acieries de Miche- 
ville to exercise a joint control of tho works of 
Ilom-f court and Micheville. (5) Les Acieries de 
Lonqv'y is reported to have made an agreement 
with liochling to share in the production of tlie 
Woelkliiigen works near Saarbriick. (6) Ifavfs- 
fnrneaux de Font-d-Mous.yai is concerned with the 
lilast furnaces at Pont-a-Moiisson ; it is war-scarred, 
hut now fully convalescent, and likely soon to 
recover its former activity. 

(Jeneral . — On the whole the industrial and 
economic situation in France may bo considered 
hopeful. Tlio results of tho Ocueral Election have 
had a steadying effect, and tho introduction of new 
blood into tlio Chamber and the Cabinet is likely 
to lead to further general improvement. Tho Go- 
vernment and tho new members stand for a great 
constructive and national policy to he prosecuted 
in a sound, public-spirited and businp>ss-liko way. 

Attention must bo drawn to the formation of the 
Confederation Gfntirale de la production /raw ffif.se 
— briefly referred to as the C.G.P. — which wa^ 
called into being by tho Government, but is quite 
independent. It is a sort of advisory body com- 
posed of leading representatives of all the chief 
industrii^ and public utility services. Its essential 
aim is “ to a.ssist tho development of the national 
resources of France and of its powers of produc- 
tion and exportation, to co-ordinate tho efforts of 
the syndicates and various professional associa- 
tions, and to effect the conbination of producers in 
dofeneo of their interests.” 

Preservation of Explosives. — The Government has 
decided to adopt the prooes.s suggested by M. 
Lef^vre for preserving tho huge stocks of nitro- 
celIulo.se explosives in the country, which are valued 
at 28 to 30 million francs. The plan consists in 
submerging them in cold water, to wit, the glacier- 
fed lakes of tho Pyrenees. It is stated that such 
I immersion in no way affects the stability of the ex- 
ploBives, and that, in fact, their normal life of 
I 10—15 years will be prolonged to 50 or 60.*-^(Ia 
AToeure, iSTov. 8, 1919.) 
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GENERAL. ] 

litamsay Memorial Fund. — This fund was initiated 1 
shortly after the death of Sir William Hamsay in j 
1916 with the object of perpetuating his memory ; 
by the establishment of soholarshijM^ fellowships, 
laboratories, or other means of assisting in the 
development of chemical science. The decision of 
the Executive Committee to found and maintain 
a School of Chemical Engineering in connexion 
with University College, London, has already 
received mention in these columns, and the further 
project of establishing Research Fellowships, to be 
tenable wherever the necessary facilities are avail- 
able, has now been taken definitely in hand. As a 
part of this scheme it is proposed to found special 
fellowships that may be held by Frenchmen in any 
approved University or Technical College in the 
British Empire, and to this end the Executive 
Committee is inviting donations, it being under- 
stood tliat money sulicril^ in America shall bo > 
earmarked for the provision of fellowships to bo 
held by Frenchmen in the United States. As full 
particulars are given in a special pamph.l«*t 
enclosed in this issue of the “Journal,” it is 
nil necessary here to do more than ompliasise tln^ 
great value of the scheme for the promotion of 
ehenii.stry and of international goodwill, and to 
ask our members and readers to [lav heed to the 
ap[)eal in the maniit'r desired by the lOxecutivo 
Oomiuittee. 

Memorials to the Late I.ieut.-Col. H. F. Harrison.- 

Early in the present year an appeal was nuide 
through the Chemical Warfare Department to col- 
leagues and friends of the late (4)1. Harrison to 
contribute to a memorial fund for the purposes of 
presenting a bust or medallion to a scientific insti- 
tution, and of instituting a medal, prixe, or 
scholarship to be awarded to a voting chemist of out- 
standing ability. As Harrison lind many associa- 
tions with pharmaceutical chemistry, it is now 
proposfKl that an additional fund be misted, under 
the joint auspiiKAS of the Pharmaceutical Society and 
the Pharnu'U'eutical Conference, with the object of 
adding to tlie value of the prize or scholarship 

liich formed part of the first sclicmo. Contribu- 
tions to this fund should bo sent to the Honorary 
Treasurer, Harrison .Memorial Fund, 17, Blooms- 
bury Stjuare, W.C. 

National Association of IndustriiU Chemists.—At a 
recent nu'oting of the Executive T-ouncil a further 
increase in mernlierahip was reported. The 
Association has now been registered under the 
Tiiule Fiiion Act, and is thus the only body repre- 
senting analytical chemists in the United Kingdom 
wliich is so K'gistcred. AVith the new powers thus 
granted to it, the Association anticipated^ a con- 
siderable increase in its influence and in ita ability 
to assist tin* economic condition and professional 
status of its memfx'rs. A full-time assistant- 
secretary lias recently been appointed. 

()ver a hundred members attended the annual 
dinner of the vSheffield Section, when the chairman, 
Mr. A. C. J . Charlier, commented on the omission 
of all chemists, engineers, technical managers, 
inspectors and supervisors from the joint councils 
formed under the AVhitley scheme, and urged the 
necessity for all such men to federate in order to 
secure adequate repre.sentation on those councils. 
The Birmingham Section also held a successful 
annual dinner. 

Special arrangements are being made to give iso- 
lated members a fitting share in the management of 
the Association. The subscription rate of one 
guinea for full members and half a guinea for 
associates is to be maintained. Further particulars 
can be obtained from tha Secretary, The White 
Building, She^eM. v- 


Industrial Uses of Manjak in Trinidad. — Manjak is 

a mineral resembling asphalt in chemical composi- 
tion ; it is almost a pure bitumen, containing 86— 
90 per cent, of carbon, hydrogen, and a email 
amount of sulphur. It melts above 204° C. (asphalt 
38° C.). The principal deposits occur in Trimdad, 
about throe miles from San Fernando, as long 
seams between layers of clay : mining operations 
are as yet only in an experimental stage. The 
(piantity exported is at the rate of about 50 tons 
per annum, chiefly to the United States. 

Manjak is finding an increasing number of uses 
in Trinidad. Boiled witli oil and applied in a 
liquid state it affords a tough, unbreakable, rubber- 
like protective coating, impervious to both air and 
water. It is much us^ in connexion with rotary 
drilling for oil, being employed to fill the joints of 
the pipes between casing- threads and drill stem- 
threads, for which purpose it is much superior to 
white lead or any substance previously used. Its 
fKissible applications are being investigated by the 
Government of Trinidad. It possesses lubricating 
properties, and as a paint effimently protects iron 
and steel goods when immersdf in sea water. It 
is a good insulator, and is especially valuable as 
roofing material in tropical climates. Should busi- 
ness conditions warrant it, mining operations at 
present confined to the Trinidad-Tarouba Oil 
Development Co. of San Fernando could be greatly 
extended. The export of crude manjak at the pre- 
vailing price of $35 per ton is not a commercial 
proposition, but good prices are commanded by 
marketing manjak compounded with mineral oil. 
Experiments are now being undertaken to deter- 
mine whether American oils are more economical 
and useful for mixing purposes than Trinidad oala. 
— (U.iS'. Com. l*rp., Oct. 27, 1919. >S'ce also lieport 
h\f Tvinidoil (Government,- CeoJ. Council Paver. 
Xo. 1903.) 


PERSONALIA. 


The death is annoiinectl of Prof. A. Werner, pro- 
fes.sor of <‘hemisbry in Zurich University and Nobel 
prizeman for Chemistry in 1913. 

Prof. Maurice Nicoll, of the Pasteur Institute, 
Paris, has been appointed Harlien lecturer for 1920 
l)v the Council of the Koval Institute of Public 
Health. 

Prof. C. H. Desch, professor of metallurgy in the 
Koval Technical tVillege, Glasgow, has been 
appointed to the chair of metallurgy in the Univer- 
sity of Sliellield, in sncees.sion to Prof. J. 0. Arnold. 

Dr. 1C. Newlvery, formerly lecturer in electro- 
chemistry at Manchester University, has recently 
taken up his dntie.s as professor of ph^icai 
chemistry in the Fniversity of Cape Town, South 
Afri<-a. 

Mr. Kichard B. IMoore, who until recently was 
working at the Experiment Station, Golden, 
Colorado, bus lieen appoint'd to succeed Dr, C). .L. 
Parsons as Chief Cliemist to the Bureau of Mines, 
Wn^shingten. 

Iiivstructiun in ehemistry at the University of 
Strasbourg will W in charge of M. Haclrapill 
' (general chemistry) and M. (Janlt (organic chem- 
istry), who will also jointly undertake instruction 
in applied chemistry. 

Sir Richard Kedmayne, who has been Chief In- 
i specter of Mines since 1908, has resigned this p<^t 
I in order to devote himself to his work as chair- 
man of the Imperial Mineral Resources Bureau 
1 and to engage in private practice. In liis stead 
the Home Secretary has appointed Mr. Wipiam 
Walker, who has been acting as Chief Ifiifcpeoitor of * 
Mines since 1916. : 





PARLIAMENTARY NEWS. 


HOVSE OF C03JM0NS. 

Ferro-Alloys. 

Mr. T. Griifitha naked the President ol tiie Board 
ot Trade if he would state the reason for prohibit- 
ing the importation of ferro-tuiigsten and for 
diSerentiating between that alloy and ferro-chrome. 

Sir A. Geddes, in reply, said that the importation 
of ferro- tungsten and of tinigsten powder had been 
prohibited because of their vital importance in the 
manufacture of high-speed steel for the engineering 
industries, and because we were formerly entirely 
dependent upon Germany for their supply. 
Although the Government recognises the import- 
ance of forro-chrnmo, the case for special treatment 
is less strong. The difficulties of British manu- 
facturers of this jiroduct are understood to bo 
mainly duo to the existence of large .stocks in this 
country .—(Dec. 8.) 

Fertilisers. 

Tho Parliameiitary Secretary to the B(»ard of 
Agriculture informed Sir N. Griffiths that no sul- 
phate of ammonia, ground basic slag or raw slag, 
or superphosphate is being imported from Ger- 
many. The maximum price-s for basic slag (in the 
sale of which the Government has no financial in- 
terest) range from G2s. per ton for slag containing 
12 — 14 per cent, of total phosphates to l02s. per 
ton when that conkuit roaches 42 — 14 per cent. It 
has not been possible to fix a uniform delivered 
price for superphospliate owing to tho varying cost 
of importing phosphate loirk, but during the 
1918-19 season phosphate rock and other materials 
were sold to superpliosphate makers at less than 
market prices. This assistance has been discon- 
tinued. The present quotations for 30 per cent, 
superphosphate are from £7 5s. to £7 7s. 6d. per 
ton, free on rail. (For maximum prices of am- 
monium sulphate see this J., 1919, 338 n). 

In reply to Mr. Hohler, Mr. Hope .staUd that the 
Ministry of Munitions doo.s not control the supply 
of the tliree above-mentioned fertilisers. The 
Ministry has never traded in superphosphates or 
basic slag, but at the date of the armistice it had 
small stocks of sulphate of ammonia, which have 
since been sold. — (Dec. 8.) 

Mr. J. Hope informeti Mr. Hohler that the 
Ministry of Munitions had made no profit on its 
transactions in phosphate rock. j»yritos or sulphate 
of ammonia.— (Dec. 17.) 

Storane oj Vetroteum . 

Sir H. Greenwood, answering Sir W. Seager. said 
that the need of adequate storage facilities for 
petroleum is fully realised. A considerable amouiu 
of tankage has been erected or is projecU‘<I b()th on 
Government and private .account, and tbe position 
will be kept carefully under review.— (D(‘( . 9.) 

Oil Cake. 

Sir N. Griffiths asked the Food Controller if he 
were aware that oil cake has rccxuitly Ihm*!! con- 
tracited forward from the mills at £10 per ton, ami 
is now being retailed at £22— £28 per ton. Mr. 
McCurdy replied that the Food Controller had no 
knowledge of any such sales. P.alm kernel and rape 
cakes have been sold at low prices, but farmers 
apmar unwilling to purcha.se, preferring linseed 
and cottonseed cakes, which fetch about .£25 and 
£1^£20 per ton, respectively, ex mill. In reply 
to Bupplenieiftary questions. Mr. McCurdy said he 
had no information that tno increase in price of 
oil cako was largely due to the restriction of the 
sales of palm kernds to a ring of home manufac- 
turers; the present maximnm prices for oil cakes 


were fixed in accordance with the prices ih the 
; countries of origin of the seeds from which they are 
manufactured. — (Dec. 9.) 

; Anylo-Fersian Oil Co. — The Scottish Oilfields. 

On tho Report stage of the resolution authorising 
the expeuditurq by the Government of £2,050,000 
: on the aetjuisition of new ordinary shares in the 
Anglo-Persian Oil Co., the Financial Secretary to 
the Treasury (Mr. Baldwin) emphasised the deeir- 
. ability of the Government retaining control, 

. through its .shareholdings, of the great oil/ields in 
Persia. There was every prospect of the invest- 
ment proving very remunerative. Attention was 
drawn by Sir J. D, Rees to the necessity of securing 
supplies of fuel oil for the Navy and to the value 
of the investment as a means of furthering British 
interests in Persia. The motion to agree with the 
re.solutioji was opposed by Sir F. Banbury on the 
ground that the Government as a matter of prin- 
ciple should not invest money in such companies. 
The Resolution was ngrt'ed to, and the Bill giving 
effect to the propo.se(i purchase Avas accordingly 
presented and re.ad a first time. — (Doc. 11.) {cf. 
this .1., 1919, 4G1r, 464 R.) 

On the motion for the Second Reading, Mr. 
Adamson relcrrcd to the interest acquired by the 
company in the- Scottish oilfields, ami pointed out 
that the responsibility <lcvolvod upon the (h}vcrn- 
ment of settling the claims of the miners in those 
: fields. During the later years of the war, when 
the companies avcu'c prospering, the shale miners 
were refused an increase in wages l)eeauso, by agree- 
ment, llicse A\ere regulated by those paid in tho 
<*oal-mining imlustry. When, however, tho coal- 
miners’ Avages were increased by 2is, a day and 
their working hours reduced, under tho Sankey 
aAvard. tlie shale workers were told that that aAvard 
applied only to coal-mining, and that tho .serious 
fall in the price of oil rendered impo.ssiblo any 
increase in pay. In his reply on the debate, Mr. 
BaldAvin said that compared with the position IxToro 
and during the Avar, the .shale industry in Scotland 
is ill a very parlous condition, so parlous th.at 
private eompanies could not carry it on in the 
future. The Aiiglo-Persian Oil Co. wsus aeiiuiring 
uuuse<l refineries at a y)rice far heloAV that neces- 
sary to erect ncAv ones, and it was hoped that tho 
company ivould be able to do Avhat tho small com- 
panie.s could not do. viz,, carry tho shale industry 
on its back. In tlie N(»av Year there is to be u 
meeting of repre.'^j|ntative8 of the workers and the 
company to thresh out the questions of Avages and 
hours of labour. (See this J., 1919, 277 r, .358 r, 
164 a.) Tlie Bill was read a scioiid time. (Dec. 12.) 

Fulve vised i'udl. 

Sir (ieddes, in rcjily to Sir A. Fell, staled that 
considerable developments in tbe utilisation of pul- 
verised coal for smelting and poAA-or purposes Avero 
taking place in this country as avcII as in the United 
States, hut he could not say Avhethcr a saving of 
25 to 39 per cent. Avas cfFocted by its use. The 
Government is having a groat many observations 
: made, and action aa ill be taken as soon as sufficient 
information has lieen obtained. — (Doc. 15.) 

Jndustriul Alcohol. 

Askinl by Mr. R. McNeill if it was the intention 
of the Government to carry out the recommenda- 
tions contained in the Report of the Committee on 
; Industrial Alcohol received last June, Mr. A. J: 

: Balfour intimated that thase recommendations have 
j been considered by the Department of Scientific and 
Industrial Research, and that he was taking pre- 
liminary steps, in consultation with the Director of 
Fuel Search, to enable the D^artment to deal 
with tbe alcohol question in an enective manner.*-* 
[(Dec. 17.) 





legal inteuigence. 


Customs Seizure of Pyrooallio Acid. Attorney- 

General V. Brown (soe also this J.. 1919, 379 R, 

399 R, 415 R, under Brown and Forth v. Buckley), 

This case was heard in the King’s Bench Divi- 
sion before Mr. Justice Sankey on November 27, 
28. and December 17. 

The Attorney-General, Sir Gordon Hewart, for 
the Crown, contended that, by Order in Council, 
the Crown, throiigli its responsibio MinisU^rs, had 
the right to stop the importation of all classes of 
goods. Replying to the Judge, who remarked that 
the argument was a little astonishing, Sir Gordon 
Hewart said that his Lordship was imagining a 
hypothetical extreme exercise of power. He sub- 
mitted tliat a general power to prohibit importa- 
tion was vested in the Executive, to be exercised 
in times of emergency. His Lordship pointed out 
that Section 43 of the Customs Consolidation Act 
did not contain any reference to “ times of 
emergency.” The Attorney-General concurred, 
and proceeded to comment on the value of pyro- 
gallic acid in aerial photography, stating that it 
iM)uld bo used for the production of poison gas, 
and that it belonged to the same family as picric 
acid, the explosive. His Lordshiji reserved judg- 
ment. 

On December 17, Mr. Justice Sankey delivered 
his considered judgment. After reviewing the facts 
and arguinents, his Ixirdsliip said that the system 
of prohibiting imimris by Proclamation had sprung 
up during tlie war and tlie Proclamation involved 
in this ca.se was the thirty-^sec'ond of the kind. 
During the war practices were pursued w^hich 
could not be tolerated in peace. The case turned 
on tho construction of Section 43 of the Customs 
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resolution passed by this company to alter its 
memorandum of association so t^t it may carry on 
the business of manufacturing disinfectants, sheep 
dips, chemicals, etc., in addition to trad^ing in 
them. 

^ 

Golnbrook Chemical and Explosives Co., Ltd. 

The statutory first meeting of creditors and 
shareholders was held before the Official Receiver 
on November 25, when it was resolved to leave the 
liquidation in his hands, assisted by a committee of 
inspection. 

^ The statement of affairs shows total liabilities 
£95,716, of which £48,886 is unsecured, and assets 
£9927, whilst the total deficiency as regards the 
shareholders i.s £54,464. The company was regis- 
tered in July, 1915, with a nominal capital of 
I £21,000, to carry on business as manufacturers of 
! guncotton, explosives, and munitions of war; its 
I primary object was to acquire from O. R. Mounsey 
i the benefit of a contract with the War Office for 
I the supply of 200 tons of guncotton and to carry 
! out a contract with tho repre^ntatives of the 
Belgian Government for the supply of a mini- 
I mum quantity of 300 tons of guncotton. The oom- 
pany yvns promoted Jby Mounsey, who, in con- 
sideration of tho assignment of the former con- 
tract to the company, received £1,430 and 20,000 
management shares of Is. each. 

Tho directors ascribe the failure to various 
causes;, including incorrect estimates of the com- 
pany’s engineers, late delivery of machinery, and 
further capital expenditure on plant required to 
meet the demands ol the Ministry of Munitions. 


Consolidation Act, 1870, and the point was whether I 
the argument of the Attornoy-(ieneral that the | 
executive hud absolute power to prevent imports i 
was correct or whether tin* narrower (.H)nstruoti<)n j 
contended for by defendant was a correct one. 

His Lordship, having recapitulated the circum- 
stances leading np to the passing of tho Act, con- 
tinued : ” Ckuild Parliament have intended at the 
mcinerit of the birth of Free Trade to confer an 
abscdiitci power of prohibiting the im|)ort of any 
article, and to do so by the addition of a few words 
at the end of a category of particular goods? 
There would appear t/o be every reason why they 
should nob do so and no reaoon avIiv they should, j 
If Parliament had wanUnl to (xinfer i>ower to pro- 
hibit importation of all goods they need not have 
used any particulars words, but might have said 
generally that the importation of any goods might 
be prohibited.” For these reasons he was of 
opinion that the ejusdcni neneris rule must be 
applied to tho eonstruction of Section 43, that tho 
general words must be restricted to tlie meaning of 
the particulars words, and that the words “ any 
other goods ” meant goods of the class of arras, 
ammunition and guniiowder. The Attorney- 
General’s contention that pyiogalli( acid was of the 
same class of goods as arm.s, ammunition and gun- 
powder apj>eared to him untenable, for it was hard 
to conceive any article that waa not used in 
modern warfare. In so far as it was a question of 
lact, he found that pyrogallic acid was not of the 
same class as the articles set out in Section 43. 

“I have come to the conclusion that His Majesty 
had no power to make tho Proclamation in ques- 
tion, ana that it is illegal and invalid.” 

Judgment was accxirdingly given against the 
Crown and for the defendant, with costs. I.#eave to 
ap{>eal was granted on ternus. 

Phytol Chemical Co., Ltd. 

In the Chancery Division, on November 28, Mr. 
•Justioe Aetbnry made an order confirming a 8|>eci«l i 


GOVERNMENT ORDERS AND NOTICES. 


PROHIBITED EXPORTS. 

By an Order in Council of December 16, the fol- 
lowing goods were deleted from List ” A ” of Pro- 
hibited Exports: — Pea Hour and meal; cocoa 
butter (from Ijist “ B ”) ; cocoa husks, cocoa shells; 
oleaginous kernels, nuts, seeds, and products 
of all kinds, except castor seed; soya bean, cake, 
and meal ; meat meal ; gram or dhol ; millet. 

In addition to tho above, the Board of Trad© has 
announceil the removal from List “A” of mica 
hhxjks, miia sheets, and mica splittings, as from 
December 18. 

The following ibmns have been added to List 
“A”: — ^lieiizol and its compounds and prepara- 
tions; dimothylaniline ; meta-cresol; incthylaniline ; 
para-ore.sol ; copra; cotton ; groundnuts; lin- 
seed ; palm kernels ; soya bean, cake, meal and flour. 

^ Industrial Explosives.— The present Open 
General Licence for the. export of explosives etc. 
has been withdrawn and a new one issueti for the 
1 export of industrial explosives and of munitions 
I for smooth-bore guns to: — British and French 
I Po.ssessions and Protectorates, tho Fiiited States, 
South America, Japan and Korea, Asiatic Russia, 
France, Belgium, Spain, Portugal, Greece, Italy, 
Holland, Switzerland, Serbia, Rumania, Norway, 
Sweden, and Denmark. Export permitted under 
this Open General Licence to certain destinations 
in Africa is subject to certain provisions of the 
Arms Convention which was signed by the Allied 
and Associated Powers on September 10, with the 
main object of preventing the dispersal of stocks of 
arms and ammunition which ar© at present accumu- 
lated. (“Treaty Series, No. 12 (1919) of the Foreign 
Office.” Cmd. 414, price 3d.) 

I New Order. — ^Th© Horsehides (Decontrol) Order, 
1917. Army Council^ Deo, 9. 
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NotmCATION OF J5PITHELIOMATOU8 AND ChROME 
Ulceration. 

The Home Secretary has made an Order enacting 
the compulsory notihcration of (a) epitheliomatous 
ulceration (due to tar, pitch, bitumen, mineral oil, 
paraffin, e^.), and (h) chrome ulceration (due to 
chromic acid and bichromatltfi, et(\). Nov. 28, 19U). 


OFFICIAL TRADE INTELLIGENCE, 

(From, the Board of Trade Join rial for Dec. 11, 18.) 

OUKNINGS FOH BKlTIShl TRADE. 

The following iiujuirics have la^en received at the 
Department of Overseas Trade (Development and 
Tiitelligeiice), 35, Old Queen Street, London S.W. 1, 
from firms, agents, or individuals who desire to 
leprescnt U.K. manufacturers or exporters of the 
goods specified. British firms may obtain the names 
and addresses of the persons or firms referred to by 
applying to the department mentioned and quoting 
the specific reference number. 

Locality of B»*f<>roiice 

( Firm or Agent. .MaUriaN Number. 


Australia .. DruggioU’ suudiif-s .. .. *58/7,44 

„ .. Alurninlum-waro, licifumciy, 

porcelalu, crockery .. .. *35/7/27 

British India ,. Paints .. ' .. .. 1182 

British W. Indies (JIass aiul chlnaa.aie .. .. ]l62 

British W. Indies 

and Venezuela Soap 1194 

Canada.. ., Drug sp* dalitics, soap dyes, 1185 

I, Pcrfuiner> soap .. .. 1241 

I, .. Galvanised rudble steel strand 

wire t 

. . Baw material for prifumcs . . t 

.1 • . Dyes t 

Fiji Islands . . China, glass, drugs, perfumes, 

galvanised iron .. .. il9S 

Malta .. .. Leather 1199 

South Africa . . Lruggists' sundries, patent 

medicines 1189 

„ (Durban) . Asphalt, flux (tender for, Jan. 

28, 1920) 

Belgium .. Sugar 120:.? 

i, .. B\ihbor tubing for Westing- 

house brakes .. .. 12(»7 

M . . Paper 1264 

>1 .. 'Metals. tinpiafe, machiue 

oils, chemical.^, medicines, 
oils, perfumes, greases, Boaj) tliroiMAR 
Czecho-SlovakJa Asbestos, mica and technical 

rubber goods .. .. 1268 

Denmark Drugs, waxes, essential oils 12('8 

France .. .. Boot leather 1214 

Germany 

(Frankfort) Chemicals, drugs, f.-jfs. oils, 

ores, metals, hides, skins .. 1200 

■ „ (Cologne) Soap jlmU 

JugO'Slavia . . Drugs, edible and lubricating 

oils, chemicah, b-rtUlaerH, 
extracts, copper sulphate , 


Poland .. 

lu aemaua; .. 

Porcclainwaro . . . . , 

1220 

8pS^ .! 

'I’alJow, lard, grease . . . . 

1200 

Patent pharmaceutical j.ro- 


ducts 

1226 

Morocco.. 

.. Cer»^)iuc, ozokerit, cnrnauhi 
wax, turpentine turpentmr- 
•ubgtltute 



1270 

M *. 

. . Chemicals, tinplate, glass. 


BmU .. 

i china 

1271 

.. > Drugs, cement, tinplate, gal- 


i vaniflcd Iron 

1233 

H .. 

. . ! Plain and decorated lih*s, ! 
faience tiles, earthenware, 


galvanised Iron tubes.. .. 

1 2.35 

Tenesaela 

. , ' Window glass, pottery.. .. ; 

1275 


•Thf Official Secretary, Commercial Inforniatloii Bureau, Aus- 
trftlla House, Strand, W.C. 2, 
fXhd f^nadlan Qovemment Trade Commissioner, 73, Basing- 
ilMML E.O. 2. 

JBelgfl Trade and llcconstructlon Section, Department of 
Overseas We, 85, Old Queen Street, S.W. 1. 

MABKRTsSliDnT. 

A firm in^entina able to export hides of all 
descriptions m quebracho extract wisb^ to get 
into touch wi| importers in the U.K. [1332,] 


TARIFF, CUSTOMIS, EXCISE. 
Australm.-^The export Of animal fertilisers^ 
superphosphates and raw materials for the manu- 
facture thereof is prohibited save with the consent 
of the Minister for Trade and Customs, as from 
October 1. ^ 

Aa.sfr/V?.-— Among the articles upon which the im- 
port duty is suspended until further notice are 
sugar, molasses, cereals, certain oil-soeds, fats and 
oils, condensed and dried milk, quebracho and other 
tanning woods and extracts, tar, mineral oils, 
certain metals, copper sulpliate, litharge, red lead, 

( ascin, paper size and starch. 

British India, TJio valuations for the purpose of 
levying the export duty on the various classes of 
raw hides and skins are givcoi in the issue for 
December 11. 

British M est Africa. — All export prohibitions on 
oils, fats, oleaginous nuts, sce<ls ami products have 
been cancelled. 

France {Alijeria). — The consumption tax on 
alcohol has been increased. 

France and Ahjrna. — As from December 5 
the import of petroleum products is subject to 
authorisation to be issued by the Ministry of 
finance on the advice of the “ Commissaire 
General aux essences ct combustibles.” 

(T’ermauT/.— The export of certain kinds of glass- 
ware and scientific instruments is prohibiknl, excejit 
under licence, as from November 22. The list in- 
cludes optical glass, raw and ground; photographic 
appara.tus; thermomctt'rs ; apparatus and instru- 
ments of glass (including glass tubes); optical 
measuring instruments; iirecisioii balances; and 
chemical instruments. 

Jlunrjarjf. — Among the articles which may l>e im- 
ported without licence are many fats and oiLs, 
pyrites, gy'psum, phosphates, asbestos, inagnosite, 
cliiii.'i <’lay, camphor, essential oils, tanning 
materials, rosin, asphalt, tnrpeniinc, gums, tar 
(oxcx?pt lignite and schist tar), vegetable fibres, 
paper pnl]), paper (except paper for spinning), 
cardboard, niliher, gutta percha, skins, leather, 
certain kinds of glass, china and onrthenwarc, 
ceiuent, rooting tiles, pig iron, iron and steel bars, 
jods, sheets and wire, common metals, solder, cer- 
tain chemicals, fertilisers, glycerin, glue, rice 
starch, tar dyes, varnisli, ultramarine, candles, 
soap, and wood matches. 

Jtahj. — Ihe articles affeitwl by the increased 
statistical tax on imports and exports include 
oxides of iron, .srnla, .sea and rock salt, crude .sodium 
nitrate, sulphates of scKla and copper, silicates of 
soda aaid potash, ehareonl, metallic ores, iron and 
‘'t.eol scrap, pig iron, certain kinds of iron and steel' 
bars, rods and sh(3et.s, alabaster, marble. lime, 
cement, bitumen, graphite, earthenware, bottles 
and tertilisers. 

Ju(jo~Slavia. — The articles that may l>e. exported 
in any quantity without payment of export duty 
include medicinal plants, sumach, lime, magnesite, 
cement, pyrites, bauxite, antimony metal and oxide, 
sodium sulphate, calcium carbide, tartar, glue and' 
fusel oil. 

New Zeo/nnd.— Regulation.s under the Sale of 
Foods and Drugs Act affect baking powder, custard 
powder and cream of tartar substitutes. 

Certificates of origin for goods exported from 
neutral countries in Europe are no longer required. 

Spain . — The import duties on mineral oils have 
been reduced, as from December 1. The full text 
of the Decree is given in the issue for December 11. 

A fee (canon) is to bo charged on the export of 
hides, skins, leather. leather belting, etc. 

A Royal Order has been issued undeyr which 
licences will be granted under certain^ conditions 
for the export of a total of 20,307.614 kilo, of olive 
oiJ, to be valid until March 15, 1920, fqr hogsheads,, 
and until May 1, 1920, for consignmenta in tins. 
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COMPANY NEWS. 

CASTNER-KELLNER ALIfALI CO., LTD. 

The Right Hon. G. W. Balfour presided at the 
twenty-fourth annual meeting held in liondon on 
Dooember 3. In moving the adoption of the report 
and accounts, ho said that the net profit for the 
year (to September 30, 1919) was £190,655 (capital 
£1,000,000) and the available balance £239,474. 
Out of this sum it was recommended to place 
£50,000 to depreciation re.serve, to make the 
dividend for the year 13 i)€r cent, (the lowest since 
1908), and to carry forward £51,876. Tho some- 
what disappointing results of the year’s trading 
were to bo regarded as due to tho abnormal condi- 
tions provailing, e.{/., general uncertainty in the 
business world, demands for increased wageSj and 
rise in the cost of raw materials. Tho sale price of 
the company’s products had also risen, but not in 
proportion to the incrcasSed cost of production. A 
return to normal conditions, which appeared to be 
dawning, would remedy many, if not all, of tho 
hardships undergone. Witli regard to the exten- 
sions undertaken for purposes in connexion with 
the war, the directors had arrive<l at a settlement 
with tlie Government under which some of them 
had been cancelled and tho remainder was to be 
fini.shed as and when required by the company’s 
hus/iness. Tho latter had just been completed, and 
part of the cost was mot by a Government loan re- 
payable over a term of fifteen years. The Imard 
anticipated that the annual charge involved would 
he fully covered by economies in working, Tho 
large item of £66*1,485 due to creditors was made 
up of the Government loan and about £100,000 for 
excf^ss profits duty in respect of the previous 
financial year. No excess profits duty was likely to 
ho payable for tho year under review. 

The report and accounts were adopted unani- 
mously, and tlic chairman and Prof. H. C, H. 
Carpenter, the retiring directors, were re-elected. 


LIVERPOOL NITRATE CO., LI'D. 

.Vt the annual meeting, held in Liverpool on 
Di.f vnih<3r 4, the chairman, Sir Robert Harvey, saiil 
that tho oorabined net profits of tho crompany and 
tho Colorado Nitrate Co. (with which it is amal- 
gamated) were £84,354 for tho year, compared with 
£132,874 in the previous year. The iis.sued capital 
now stands at £64,800 in 253,200 shares of 5s. each, 
and in respect of these a total dividend of 7s. per 
share, free of income-tax, was payable for tho year 
ended June 30 last. Owing to the stagnation in the 
nitrate trade a niimlH?r of oficinas had to he closed 
down, involving great cost, hut the amalgainatioii 
with the Colorado Nitrate Co. would en.ahle work 
to proceed at the most economical rate of output. 
The pr^nt need for nitrate was urgent, but the 
jivailabfe supply for the coming year would bo very 
limiiod. The tonnage to carry it was confinod to 
foreign-owned vessels, as British shipvS were not 
granted licences to load nitrate, and the unduly 
high freight rates were entirely to the benefit of 
the foreign shipowners. He was credibly informed 
that if the present restrictions were removed, much 
lower freights would bo obtainable and the position 
of the British shipowner benefited. 

LOW TEMPERATURE-CARBONJSATION, LTD. 

The annual meeting was held in London on 
December 16. The managing director, Mr. H. L. 
Armstrong, said that by the company’s process 
the value of a ton of coal warn, virtually 
doubled. The produotfi obtainable from one ton 
were:*— Motol^ spxHt, 8 gall$,q other oite, 1$ i 


i gas, 7000 cub. ft. of 600 heat units per cub. ft., 
after removal of light oils; sulphate of am- 
monia, 20 lb. ; and smokeless fuel, 14 cwts. 
The working cost is les.s than that of other 
established processes, and the capital cost is lower. ’ 
In view of the fact that the plant at Barmsley waa 
operated from April to September with satisfactory 
results, several large schemes hnvc hecTi cmbarkexl 
upon. A contract lias been arranged with an elec- 
tric power company in Yorkshire to erect a plant 
jMid supply gas from 500 Ions of coal per day, to bo * 
burnt in that company’s boilers in place of raw 
(oal. .Negotiations have boon entered into with an 
influential group of maiuifaeturers in Scotland to 
lirovide enormous quantities of power gas from a 
‘‘super-carbonising” station, the aggregate con- 
sumption of coal being estimated at 4000 — 5000 tons 
per week. Further, arr.angements are practically 
complete for the erection of a plant near Sheffield 
t-o carbonise, a minimum of 500 tons daily. Work 
upon the above jilants is expected to start next 
year. 

TRADE NOTES. 

UlMTISH. 

Turks and Caicos Islands in 1918 . — The salt and 
sisal induslrie.s in these islands arc severely handi- 
capped owing to lack of enterprise and capital. 
Salt maiiiifacturG is carriiid out by expensive and 
obsolete method.s, and eonse(iuently the industry is 
not able to cope with foreign competition. The 
(‘xports in 1918, 334,184 bushels of coarse salt (value 
06,888) and 526,185 huRhels of fisliery salt (value 
£13,316), were the lowest since 1879, owing to 
shortage of tonnage. Stocks of salt in hand at tho 
close of 1918 were ostimakid at 750,01)0 bu.sbels. 

'J'he nniintenance of the sisal industry was only 
tnade possible by tho liigh selling prices prevailing. 

The East Caicos Fibre Company is to shut down 
next yeai*. and no effort is being made to replant 
or to open up fresh areas for planting, in spite of 
the ])romising nature of the iiniustry and the 
favourable climatic conditions. Tho value of the 
sisal exported during 1918 was £942, as against 
£5,950 in 1917. 

Cotton appears for the fir.st time among the ex- 
ports of the Dependency, the value being £617 
(which includes £257 for 1017). Efforts were first 
inade in 1916 to induce pea.sants to take up the cul- 
tivation on systematic lines. The native cotton 
plants are hardy, free from diapa.se, and possosa 
heavy cropping qualities. The 1918 shipment sold 
for Is. 8d. per lb., and was reported by the brokers 
to he of go(Ki quality and strength. — (Col, Hep. 
Annual, No. 1009. Xm\ 1919.) 

FOREIGN. 

Wood Pulp Trade in Finland. — ]Foo(i Pulp. — Con- 
ditions in the Finnish wood pulp market, though 
critical in the early summer, improved when a 
reduction in prices was made and the German 
market re-opened. Practically the Avhole stock of 
wet wood pulp has been sold , and there has been no 
difficulty in disposing of this year’.*) output; between 
June and August alone 40,000 tons of wet wood 
pulp was sold. Prices, however, have been lower 
than those oUainahlo in Norway and Sweden. It 
has been difficult to find a market for dry wood 
pulp, and of 18,000 tons sold 16,000 tons went k> 
Gorman.y. 

Chemical ll’ood Pulp. — During the first half of 
i the year the uncertainty of the Finnish political 
I situation and the high prices compared with those 
I in Sweden adversely affected the chemical wood 
pulp market. When the blodkade was raised, how- 
ever, large contracts were made with Germany, the , 
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bw Finnish exchange making it more advantageous 
for Germany to trade with Finland than with 
Sweden. On the whole, the Finnish chemicai pulp 
, trade has been able to hold its own in the market. 
During the first eight months of the year 37,500 
tons or sulphate pulp was sold. — (fh/. of Trade J., ■ 
iS'ov. 20, 1919.) ! 

Trade of South-West Africa in 1918. — The Adininis- ' 
trator of South-West Africa, in his latest report, | 
* states that there are indications that the territory j 
is preparing to develop its industries on a com- 
mercial scale amd in closo economic association 
with the Union of South Africa. Imports during 
1918, which were all derived from the Union, were 
valued at £1,031,5.34, the volume representing 3'1 
per cent, of the total export trade of the Union. 
During the year diamonds were produced to the 
extent of 372,1.39 carats of an estimaU‘d value of 
£749,000. The Otavi Co. exported 7,3.58 long tons 
of copper ore, assaying from 12 to 33% of copper 
and 12 to 22% of lead. At the end of the year the 
company had on hand 139,322 long tons of ore with 
an assay value of from 2 to 41% of copper. The 
Otavi Exploring Syndicate exported UK) tons of 
copper ore with an assay value of 43..5% of copper. 
The Khan Mine closed down in February, and the 
Otjozongati Mine has not recommenced operations 
since the occupation. The output of tin amounted 
to 6.5 tons, assaying on the average 68% ; 7.3 tons 
was exported.— (Ih/. of Trade J., Nov. 27, 1919.) 

Trade of the Philippine Islands in 1918- 1919.— Full 
returns of Philippine foreign trade for the year 
ending .June .30, 1919, show an import total of 
^?107, 774,263, an incroiw^e of 30 per oent. on la«t 
year’s imports, but duo to advajices in prices rather 
than to increased trade. Exports totalled 
^122,729,2.38, of which less than 40 per cent, is 
credited to the latter half of the year. Hemp ship- 
ments for the first half-year were 96,380 long tons, 
and for the second half-year 36,268 long tons. This 
marked reduction of exports during the latter half- 
year is attributable to the depression in trade fol- 
lowing the armistice. The manufacture of coconut 
oil has incre.osed rapidly, and bids fair to become 
the chief industry of the Islands. As a natural 
result not only have copra exports ceased, but 
17.093 long tons was imported during last half- 
year. With the release of tonnage and decline of 
freights following the armistice the sugar trade 
improved considerably, and local prices rose from 
2’6 to 4\3 cents per lb. Exports at thi.s latter figure 
were, however, small, owing to the failure of the 
crops.— (Bd. of Trade J., Nov. 20, 1919.) 
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The total number of samples analysed was 
289,180, representing an increase of 20,062 
over the previous year. The decrease' of 
16,000 in the number of samples examined 
at the central laboratory was due mainly to the 
cessation of hostilities and the eonsetpient demobili- 
sation of a part of the naval and military forces. 
On the other hand, a partial revival of trade, in- 
cluding the removal of restrictions on wine imports, 
led to an increase of 42,123 in the number of samplee 
of wine examined. Other changes in the nature and 
volume of the work were a decrease of 4600 samples 
of army foodstuffs, and of nearly 3000 samples 
of steels and other metals for the Admiralty. The 
number of samples from the Food Controller and 
from the Air Board showed incr^ses of 4813 and 


j 3040, respectively, whilst the samples of coal 
j received from the Coal Controller increased from 
' 55 to 236. 

The following numbers of samples were examined 
for the Customs and Excise; — Finished beer, 
18,802; beer as retailed, 7; non-alcoholic beers, etc., 
216; beer for export, 8426; imported beer, 29; 
materials used in brewing, 206; worts of unfinished 
beer, 8678; cider and perry, 18; table waters, 
cordials, etc., 183; spirits and spirituous propara- 
tinns, 2^1,751; duty-free spirit, methylated spirit, 
etc., 1560; wines, 84,796; tobacco, snuff, etc., 
69,768; tea, 7987; and many other substances. 
Fight samples of salts and solutions proposed to be 
used for treating browing water were found to 
contain arsenic in excess of the permitted limit, but 
no excessive <piantity of arsenic was present in 
beer made with water so treated ; 966 samples of 
beer and wort examined were free from arsenic, 
and ol 205 samples of malt and sugar, none con- 
tained arsenie in exeess of the limit. Tlie manu- 
laclure of saeeharin in the United Kingdom, which 
had ceased tor some years, was resumed in 1917, 
and 165 samples of saccharin and of the materials 
u^d in its production were examined in connexion 
with the assessment of duty. 

CboTiiical work for the Admiralty entailed the 
analysi.s of 218 samples of food-stuffs and 5938 
samples oi metals, rubber, soaps, glass, and oils. 
Over 4100 samples, mainly alloys used in aircraft 
(onstriietion, were examined for the Air Board. 
The samph^ examimxl for the Board of Agriculture 
and Fisheries numbered 581. During the year no 
samples oi iniportiMl fresh milk or cream were 
received; all the 47 samples of condensed whole 
milk analysed wore free from preservatives, and 
there was no evidence that any of them had been 
prepared from skimmed milk. The 20 samples of 
imported hutU^r examitu'd wore genuine and tree 
troin excess ol water; 12 samples of imported chtM^se 
were free from foreign fats. Of 175 samples of 
butter subinitted by the Department of Agriculture 
and I’echniiail Instruction for Ireland, 32 con- 
t^iiued excess of water, but all wore free from 
lorcign fat. The 167 samples analysed for the Local 
Government Board included baking powders, army 
rations, bread improvers, Hour, fruit, pulp, pre- 
servatives, (hocolate sweets and pastry; the choco- 
lates contained mercury derived from the tin trays 
used in the firocess of manufacture, and the pastry 
had been made with a self-raising Hour, in the pre- 
paration of which tartar emetic had beem employed 
in place of tartar substitute. The Coal Controller 
sent 236 samples of coal, water, etc.; a sample of 
“coal saver" consisted almost wholly of common 
salt. Mork for the Home Office consisU^d of the 
examination of lead glasses, paints, and other 
materials, and the analysis of samples received from 
the London police; the latter samples inclinlod 
drugs taken in connexion with the regulations 
limiting the use of cocaine ami opium, liquors, etc. 
Sanq>les to tlu' number of 15,^65 were examined for 
the \\ar Departnu'nt; these consisted of foods, beer 
and potable liquids, and drugs. The War Trade 
Department (now merged in the Board of Trade) 
.‘submitted a groat variety of samples taken by the 
Customs under the K.xportation and Importation 
Prohibition Regulations; these samples consisted 
ot soap (for glycerol content), disinfectants (for 
phenol), printing ink, eer.aniic colours and gla/iOS, 
luhricant.s, rulihcr solutions, metals, coal tar oils, 
soldering fliixcs, drugs, etc. The samples examined 
tor the Ollice of Works, London, consisted largely 
ol materials suppliwl by contractors for public 
service; numerous samples of materials used in 
the maintenance and construction of public build- 
ings we^ analysed and samples of water 
from camp sites and for flax retting were 
exaniined. Ninety-seven samples were referred by 
magistrates under the Sale of Food and Drugs 
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Acta of ld7iJ Unid 1899, incloded 82 samplel 

of milk, 3 of whiskey, 2 each of ginger, Epsom salts 
and dripping, and 1 ^ach of Jard, cheese, chocolate, 
beer, camphorated oil and sausages. In 12 cases 
the results differed from those reported by the 
public analyst. Five samples of fertilisers and 6 of 
feeding-stuffs were submitted under the Fertilisers 
and Feeding-stuffs Act. The fertilisers consisted 
of superphosphate, basic slag, and ammonium sul- 
phate; the feeding-stuffs comprised feeding meals 
and cakes, milling by'-products and poultry foods. 
Several of the meals contained substances unsuit- 
able for feeding purposes. 


REVIEWS. 

COLLOID CHEMI8TKV. 

1. The Chemistky of Colloids. Pakt J., Kolloid- 

oiiEMiE, by Richard Zsigmondy. Translated 
by E. B. Sprau, Associate Professor of In- 
organic Ohernistry, Massachusetts Institute of 
Technology. Part IT. Industrial Colloidal 
Chemistry, by E. B. Spear. A Chapter on 
Colloidal Chemistry and Sanitation, by 
J. F. Norton, Assistant Professor of Chemis- 
try of Sanitation, Massachusetts Institute oj 
Technology. (New York: John Wiley and 
Sons, Inc. London: Chajman and II all, Ltd. 
1917.) Price: 13s. 6d. net. 

2. An Introduction to Theoretical and Applied 

Colloid Chemistry : “ The World of Nk- 
OLKCTED Dimensions. ’’ liy Dh. Wolfgang 
OsTWALi), Pnvofdozeni in the University of 
Leipsic, Authorised traiislation from the 
(Terman by Dr. M. H. Fischer, Eichberg Pro- 
fessor of Physiology in the University of Cin- 
cinrwLti, (New York: John Wiley and Sons, 
Inc. London: Chapman and Hall, Ltd. 1917.) 
Price: ILs. (jd. net. 

The publication of these two books, both trans- 


I loidai 6y&icm. After a chapter on “General Con-» 
! siderations and one on Classification, the “ Pro- 
I parties of Colloids are dealt with in a chapter 
* of less than forty pages, while another chapter of 
about fifteen pages is headed “ Theory. “ Af^r the 
more general treatment given in those four opening 
chapters the author discusses inorganic colloids — 
metals and iion-metals, colloidal oxides, colloidal 
sulphides, colloidal salts — and organic colloids 
(especially soafw). dyestuffs, and protein bodies. 
These later chapters of the l>ook are especially 
valuable from the practical point of view. 
Moreover, in his selection of material the 
author has confined himself for the most part 
to substances with which he has become 
familiar in his own investigations. If, thereby, 
restrictions have been introduccnl which make 
the hook less valuable for the general student, 
the increased authoritativeness of the discussion en- 
hances its value for tlm more spet ialist reader. Of 
special interc.st are the sections dealing with col- 
loidal metals, particularly colloidal gold, ip the in- 
vestigation of which the author has taken an active 
part. With regard to the medical applications of 
colloidal metals, especially tolfoidal silver, the in- 
formation is not very deiiniU^ and the review by 
Voigt of the state of knowledge in this department, 
although published some years ago, is not referred 
to hero, as it did not see the light until after the 
appearance of the first German edition. This is 
only one of many cases illustrating the fact that 
the English translation as it stands is already 
rather out of date, and it is a pity that some 
attcunpt was not made to remedy this defect. 

With regard to the section added by the trans- 
lator on applied colloid chemistry, the reviewer, 
while recognising the importance of the subject, 
doubts the wisaom of the decision “ to devote 
several chapters in this book to a side of the ques- 
tion that is particularly interesting to tho technical 
chemist.’' Owing to the small amount of space 
allotted to this section, the treatment could not 
bo anything but sketchy, and the author of the 


lations of German works, while illustrating the con- 
tinued and growing interest in the chemistry of 
'olloids among English-speaking students, em- 
piiasisos the lack of an adequate and satisfactory 
indigenous English literature of this important 
branch of chemistry. As tho number of British 
workers in this domain increases, we may, how- 
ever, hope that tho gap in our English chemical 
literature will lie made good. 

The former of the two books luentioued above is a 
composite production, consisting, for the most part, 
of a translation of Zsigmondy’s “ Kolloidcheniie," 
first published in 1912 and well known to students 
of colloid chemistry. To this, however, tho trans- 
lator has added a section of some thirty pages in 
length on Industrial Colloid Chemistry, and J. F. 
Norton a short chapter of some live pages on Col- 
loids in Sanitation. 


The work of Zsigmondy certainly deserved to be 
brought more fully to tho notice of English-reading 
students on account not only of the authority with 
which the writer can deal with the subject of col- 
loids, but also of tho independent and characteristic 
outlook of the author. It is, however, unfortunate 
that tho Englisli translation should have been so 
long delayed as to appear just before a second and 
enlarged edition of the German work, and to be, in 
consequeni^e, somewhat out of date already. 

The work before us will probably not bo found 
by students so useful as certain others for giving a 
general introduction to the properties of colloids. 
The work reads too frogmen tar ily and discon- 
notedly, and for this the classification adopted is, 
of course, mainly to blame. As no sharplY'^eftnea 


^assification of Colloids can be 
iiM i^ted one ^ 
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section has been compelled to omit considerable 
portions of the subject. The section, however, in- 
complete as it is, may in any case direct the atten- 
tion of the re.ader to this side of the study of colloids, 
and will indicate something of the importance of 
appli^ colloid chemistry. In the chapter on “ Col- 
loids in Sanitation ’’ it is also merely a glimpse that 
is afforded of this particular aspect of the subject. 

The second volume under review is, as the author 
styles it, “a propaganda sheet for colloid 
chemistry,” and is based on a series of lectures 
which the author delivered in the United States 
and in Canada during the winter, 1918 14. The 
work is a very useful one, more especially for the 
general reader, and also as an introduction to tho 
fuller and more special study of colloids, because it 
is an attempt to give a general survey of modern 
colloid chemistry as a pure and as an applied science 
in a form re.'idily intelligible to the general reader. 
It makes its appeal to the individual of general 
scientific culture, and tho appeal is, on the whole, 
very successful. The subjects of the five lectures 
forming the basis of the book are : Fundamental 
properties of the colloid state ; Classification of the 
colloids and the dependence of their properties on 
the degree of dispersion : Changes in state of col- 
loids; Some scientific applications of colloid 
chemistry; Some technical applications of colloid 
chemistry. Tho field covered is a very widei^ Otl^, . 
the survey of tho subject is very satisfactory and 
can be reexim mended to anyone wishinfil^ to obtain a 
general idea of w^hat the colloidal state is and of the 
importance of this state in pure and appliod science. 
It 18 , so far as tho reviewer is aware, tae only work 
pf its kind. 

l^turM were illustrated by; »{)|teiiiioiui hhd 
anther tete for 
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g^iving full directions for carrying out the experi- 
tnents shown. The book thereby acquires a greatly 
9 iihaiioed value for the lecturer and teacher. For 


nioh a person this hook is to be recommended. It 
will be found of very great value. 

Alexandbk Findlay. 

GBUNDLEGENDE OrERATIONEN DEH FaRBENCHKMIE. I 

By H. E. Fierz. rp. ix.-i*323. {Ziirich : ' 
ISchilthess and Co. lO [11119].) 

Of the four sections into which this highly prac- , 
tical treatise is divided, two are devoted to the 
fundamental operations involved in the production , 
of coal tar interincdiates and synthetic dyes; the ' 
third part furnishes technical details of the manu- 
facture of these materials, and the fourth indicates : 
methods of proximate analysis for the testing of i 
the products. The (hapter on sulphonation fur- i 
nishes typical examples of the tedinology of this I 
oiieration and irndudes also exercises in nitrations ' 
reductions and alkali fusions leading to the pro- j 
paration of such important naphthalene derivatives i 
as the naphthylamine-sulplionic acids and the tech- 
nically valuable aniinonaphtholsulphonic acids. 

To working descriptions suitable for oiierations on : 
the laboratory scale the author adds useful memo- 
randa concerning the carrying out of these prepara- 
tions in the factory. 

In the chapter specially devoted to nitrations and ' 
reductions one is glad to notice the substitution of ' 
cheap works recipes for the expensive academic 
methods of reducing iiitro-compouiids with tin and 
excess of acid or with alcoholic ammonium sul- 
phide. The salting out of aniline from water re- 
places its extravagant extraction with ether. 

Suitable examples of chlorination and oxidation 
are followed by the section on colouring matters, 
where a typical selection of azo-dyes is introduced. 

A patriotic motive has prompted the author to 
add an interesting chapter on the synthesis of in- 
digestion by Sandnieyer’s method. This Swiss 
process, although no longer employed commercially, 
is a claaeical example of the combination of science 
and technology. It proceeds in five stages from 
aniline to indigo, giving an over-all yield of 80 per 
cent, of the calculated amount. 

The section on technical details deals with dis- 
tillation under diminished pressure, with the con- 
struction and employment of autoclaves, with the 
cxinstruction of the dye factory, and with other 
practical details essential to the successful manage- 
ment of a colour works. 

The fourth and final section, which offers an in- 
troduction to the analytical control of coal tar in- 
termediates might with advantage have Ixjcii ex- 
panded so as to give a more detailed explanation of 
the analytical operations involved. 

This treatise is profusely illustrated with plates 
and diagrams of apparatus and plants. The entire 
v/ork is so completely up to date that it seems uii- ! 
necessary to give it an incorrect date of publica- 
tion 1920 ”), a tampering with time which is not 
justified even by the most recent and advanced 
views on relativity. 

This manual may bo recommended with coin- 
fidenoe not only to those making a special study of 
synthetic dye wares, but also to the general student 
df organic chemistry, to whom it offers a graduated 
series of laboratory experiments on the preparation 
of aromatic derivatives. 

^ G. T. Morgan. 

Iron Bacteria.' By D. Ellis. With 46 Ulustrahons 
fmd five plaieg. Pp. 179. (London: Mfihuen 
and Co., Ltd. 1919.) PrUe 10#. 6d. net 

This book is designed mainly to assist water 
engineer and chemist, by giving deaoripitofie the 
bhJff ^pes of iron bacteria at ntAwi Imewn^ 
and by indicating the manner Ibn know 


tedge so far gained may help in dealing with the 
attacks of these organisms. 

From the point of view of the bacteriolo^st it 
j must be admitted that our knowledge of this 
physiological group is scarcely sufficient to warrant 
: a treatise, but Dr. Ellis’s book reviews the present 
I state of the subject, gives a useful list of the litera- 
ture, and should serve to draw attention to the need 
for further research. 

In the first portion of the book the author de- 
scribes the various types of “iron bacteria” com- 
monly met with, and gives diagrams and micro- 
photographs illustrating their morphology. As in 
the case of many other bacteria, a good deal of un- 
(^ertainty exists ns to the specific distinctness of 
the various forms. For example, the group 
of Leptothrix ochmcea and its allied forms Gal- 
Uonella and Spirophyflum differ in the twisting and 
shape of the threads, and the author inclines to the 
view that they are variations of a single type. It 
would seem that further cultural study should 
enable tliis point to be settled. A similar example 
is seen in the case of Clndnthri.r dicliotoma and its 
related forms. 

However, the cliief interest in connexion with 
the “ iron bacteria ” is centred round the 
l)hysiology of their nutrition. The author 
devotes a chapter to the consideration of 
the various theories conncidcd with the deposi- 
tion of iron oxide by the organisms. General atten- 
tion was first drawn to tlie subject by Wino- 
gradvsky's theory, that they derived energy by the 
exothermic reaction involved in the oxidation of 
ferrous to ferric compounds. This theory, sup- 
ported chiefly from an analogy with the sulphur 
bactoria, has been largely discredited since the be- 
haviour of Leptothrix in pure culture wOvS studied 
by Molisch, who showed that a ferruginous medium 
is not essential, but that the organism will grow as 
a saprophyte in the presence of organic matter, and 
that the presence of this organic matter is essential 
to its growth. 

Molisch has suggesUnl that the iron huederia make 
use of organic matter which is in combination with 
an iron radical, casting out the iron as h 3 xlroxide. 
However, as the author points ont, if wo ac(jept 
this theory, we must assume that the organisms 
possess an exceptional affinity for organic iron 
compounds. Until the possession of this power has 
been demonstrated the question of their metabolism 
cannot be regarded as settled. 

The hook contains two chapters dealing with the 
})ractical aspect of the subject and the detrimental 
effects of the organisms in reservoirs and water- 
pipes is described. The author suggests curative 
mea.su res chiefly depending on the oxidation of the 
organic food material in the water and on the 
formation of an alkalinity unfavourable to growth 
by the addition of lime. At present, however, it is 
only possible to indicate the broad lines upon which 
treatment may be effective, and more research is 
needed laffore curative inethods can he perfected. 

H. G. Thornton. 


PUBLICATIONS RECEIVED. 

The Chemical Analysis of Rocks. By Henry B. 
Washington. Third edition, revised and en- 
larged. Pp. 271. (New York : John Wiley and 
Sons, Inc.; London: Chapman and Hall. 1919.) 
Price 11s. Qd. 

The Preparation of Organic Compounds. By B. 
DE Barry Barnett. Second edition, with 54 
iUustraiions. Pp. 273. (London: J. and A, 
ChnrehiU, 1920). Price Iw. 

Insuetrul Gasvs. By R, 0 . Oreenwood. Pp* 

xTO.+a^l. (LofiJkm: SAdUkre, TinMi et£d 
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rUOPERTIK« OF THE COLLOID ISTATE AND 
THEIR APPLICATION TO INDUSTRY. 

Bi ritOF. w. C. MCC. LEWIS. 

Colloid chemistry as a science is in a relatively 
rudimentary state, somewhat in the stime state, in 
fact, in which the chemistry ot solutions of crys- 
talloids stood over thirty years ago, prior to the 
work of van’t lloir, Arrlienius, and their succ*essora. 
We have relatively few broad inclusive principles. 
Our information about colloidal systems is dis- 
jointed, and we mcH't with phenomena which in 
our presemt state cannot really be explained. 

With all colloid and capillary systems, wlielher 
w'o are dealing with a sol system, as in colloidal 
solutions, emulsions, and suspensions, or whether 
we are dealing with a gel system or even with a 
crystalloid surface, (he most fundamental fact is 
that all such systems }ire heterogeneous, consisting 
in general of two phases. 

Von Weimarn has jiltempted to deal wdth one 
aspect of heterogeneous systems “that is with the 
conditions whicli govern the formation of precipi- 
tates— from a very general point of view, in which 
stress is laid upon the degree of sui)ersaturutiou as 
the determining factor w'hich controls (he rate at 
which precipitation (K*curs and the tyiie of pre- 
cipitate produced. Whilst eonsiderable success has 
attended von Weimarn’s mode of attack, it is quite 
evident that a single factor of this kind is after 
all only one of several faclors etjually Important, 
^ on Weimarn’s work, therefoiv, w hilst insi ruetive, 
Ls only capable of affording a very incomplete theo- 
retical basis upon wddeh to build up a sclentltic 
colloid chemistry. We have to st^ek oilier modes of 
iuvestigation, wliieh will ta1a‘ into account exi»licitly 
a further oharactci’lstie of colloidal systems. Col- 
loidal systems are not only iieterogeneous, they are 
likewise characterised by the fact that the inter- 
face, or more proi>erly speaking the intorfuelal 
layer, wdiich .separates llie tw^o phases, is very great 
relatively to the mass of one or both of the pha.ses. 
Colloid chemistry is, therefore, primarily the 
chemistry of surface layers. 

This being the case, It is little wonder that the 
theory of capillarity has been called in to help, in 
so far as it can do so, in the clearing up of colloid 
chemical problems, in the bofie that it may be i>os- 
slble to plac\i the various colloid phenomena In their 
fxirrect jiersiiective and relation to one another. 
There can be no doubt at all that capillarity plays 
an essential rfHe iu colloid problems, but, unfortu- 
nately, capillarily Is the least understood portion 
of raoleculnr mechanics. It has advanced little 
since the days of Laplace. We know% of course, 
that It Is due to the existence of molecular attrac- 
tions. Laplace’s fundamental assumption is that 
the field of this attraction round a molecule Is uni- 
form in all directions, there being no differentia- 
tion In Intensity In the surrounding space. Start- 
ing in this way, Laplace succeeded In expressing 
capillary phenomena In terms of equations which 
require to be integrated, for which operation It Is 
essential to know the law of force between mole- 


cules. As this is a problem w^hlcb has not yet been 
solved satisfactorily, I.<a place’s theory has not led 
us far, and Indeed it is by no means certain that 
his fundamental assumption regarding uniformity 
of molecular field— w'hicli he ini ruduced for obvious 
mathematical rather than physical reasons— is 
correct. Quite recently the old \ lew' of Laplace re- 
garding uniform attraction In space has biH}n set 
aside and its place taken by the eonaqit of valency, 
molecules themselves being no longer I’ogarded as 
the fundamental centres of attraction but certain 
atoms or atomic groups Inside the molecules ful- 
filling this function so as to give rise to localised 
regions of attraction. I am referring to the work 
of Langmuir and of Harkins, This work marks of 
course a radical cliange In our vic‘\v of the origin 
and basis of capillarity. Personally, I am of the 
opinion that Langmuir’s mode of treatment rejire 
sents a real advance. 

Apart, how'ever, from any molecular mechanism 
or any law’ of molecular fojjce, the application of 
thermodynamics to capillarity has led to an expres- 
sion of very real imixirtance, the so called adsorp- 
tion equation of Gibbs : — 

r=-c/RT.‘^ 

dc 

where r is the mass of material absorbed per unit 
area at the Interface in excess of what would have 
been there had no capillary effects entered, and (t 
is the interfaciul Umsion. As this expression shows, 
any substance which lowers the tension w'lll heap 
itself up at the interface, whilst any substance 
which raises the tension will be driven out from 
the surface. Tliis expression has been Investigated 
in a few cases, notably by Donuau, w^ho lias verified 
it. It is unfortunate that in many colloid systems 
the interfaclal tension cannot ho iletormined experi- 
mentally, and consequently the equation loses much 
in practical significance. It represents, however, 
one of the very few general ininclples of colloid 
chemistry. 

Not having gained a great deal of lielp from the 
classical theory of capillarily— though I think it 
more than probable that w’e shall eventually gain 
much from some such treatment ns that developed 
by Langmuir— w'e turn to another asi^eet of colloid 
systems which possesses something of generality. 
Exiieriment has shown that many, if not all, colloid 
particles, and consei]uently interfaces in general, 
are cdectrlcally clnirged. The stability of a colloid 
solution has thus been connected with this fact of 
electrical cliarge, the removal of the charge being 
one of the causes of Instability and coagulation. 
This is stating the matter in its simplest terms. 
From this point of view w’e are JusllfitHl in the first 
place in regarding the stability of a colloid system 
as a problem of electrostallcs. As Is well known, 
how^ever, difflciillios crop up hen; also. 

From the scientific stnndpolnl the chief problems 
of colloid chemistry are : The conditions which 
make for the stability of a colloid system. How’ 
are stability and electric charge related to one 
another? What part does the nrownlan movement 
jilay In this state of stability? Is there such a 
thing as a stable two-phaso system consisting of 
only two pure substances? What is tlie mechanism 
of flocculation? Can flocculation Ik* reversed? Is 
there anything in <*ommou in these phenomena 
which w'ould load to a genorallsatloii apart from 
the specific nature of the material? If specific 
nature of the material Is a determining cause, how' 
can this specific effect be expressed? Can we, In 
fact, Infer from a certain set of observations what 
the colloid behaviour of aily given substance will 
be? How are the effects referred to affected by the 
presence of other colloids which may act either as 
ftablllsers, peptlsers, or coagulants? Is there such 

o 



2t lewis-properties of the colloid state applied to INDLSTRY. [January il. 1919. 


a Oilug as a saturation iiniit to a colloidal solution? 
Thest^ and other question.*? readJiy oecii]’ to us. Wc 
have to confess, however, oui‘ Inahilily Jn general 
to answer them except In a i)artlal manner. Let 
me Indicate some of the conclusions arrivcnl at, and 
some of the many dilllcullies whi<*h still remain 
unsolved. 

We are viewing collol<l systems foi‘ the moment 
from the electrical slandjuunt. We are all familiar 
with the elect ro.sta tic method of charging a body 
by friction. The conditions under which this can 
iHi efifected sugge.«t. that it is simply a que.stion of 
removal of electrons from one surface and their 
<leposition upon the other. Is the electric charg(‘ on 
colloid particles brought about l>y the same proce.ss? 
An absolutely d«‘tiiiite answer cannot be given, but 
the great bulk of the evidence available points very 
strongly lnde<‘d to the conclusion that this is not 
the ciise; that, in fact, the charges met with in 
colloid systems are due to preferential adsorption 
of ions from the surrounding medium. In view of 
the work of Ilaneroft and otliers W(* an* no longer 
in doubt a.s to tlie fact of tlie specilic or preferen- 
tial nature of adsorption, even though w’c have no 
information as to the reason wiiy one substan(‘e is 
more readily adsorlxnl than anotlier. The eau.se of 
selectivenesR in ad.soi‘i>l ion is a subject for future 
lesearel). But we are dealing just now' simply with 
the fact Itself. The well-known electrical bcduiviour 
of albumin, for example, in acid and in alkaline 
solutions ie.sf)eetively is very strong evidences for 
the ion-adsorption view of the origin of (he charge 
on the colloid. rarentL-'t ically It may Ik? pointed 
out that if (lie cliarge on he albumin sol is due to 
jireferentlal ad.sorption of an ion, it sliould follow* 
that in absolutely noutrnl solution the albumin 
l>artIole wouhi not necessarily Ik‘ uncharged. If. 
in fact, the hydroxyl ion is itreferenlially adsorbed, 
then the point of electric neutrality of the colloid 
should l)e found iu faintly acid solutions. Informa- 
tion upon this iK'int w*oul<l be very interesting. 
Whether this olTe<‘t occurs or not, it is not to be 
confused W’ith the recent ob.MTva lions of Pow’Is — 
namely, that coagulation does not coincide exactly 
with electrical maitralily. This is a new* and un- 
expected result, Lu' whlcli no adequate explanation 
is as yet forthcoming. 

As furllier evidence for th(‘ adsorption view of 
the origin of tlie electric charge, certain other 
results obtained by Pow*is on the luopnration of 
colloidal ferric hydroxide may be mentioned. As 
ordinarily iireigircd, colloidal ferr!«^ liydroxide is 
})ositively charged in aqueous .solid ion. It Is usually 
obtained in (his form by dialysing a solution of 
ferric chloride, the positive charge b<*ing allribnted 
to adsorption of berric ion from th(‘ solution, 
w’hich Is relatively lieh in this ion. Powis has 
shown, liow'cver, that by allowing a dilute solution 
of ferric obloride to run slowly itdo a dllule solu- 
tion of alkali hydroxide, with con.stant shaking, n 
negativ’ely chai'g«'d colloidal ferric hydroxid<* c:in 
l)e produced, the charge in this east* Ix'iiig attri- 
buted to adsoiqdioii of the hydroxyl Ions. Ollier 
evidence in favour of the ad.sorption view* exists. 

It may tx? taken as reasonably w*ell domonstraled, 
then, that the source of colloid charge Is to Ik' 
found in sjK'cific adsorption of an i<ui of certain 
sign. The next question is -how' is this cliarge* 
ilistrlbutcd? Is a colloid particle surrounded by 
a Helmholtz double electrical layer, the charge on 
the colloid particle being faced by a sbeath of 
molecules of the medium carrying an equal and 
opposite charge, or, on th(‘ other band, is a charged 
colloid particle as free as an clectrolyllc Ion? 
Hitherto the Helmholtz double layer has held the 
field. A certain inslabllity must lx? attributed to 
the layer wdilch Is taken account of by the facility 
of slip (a tei-m introduced by Laffb), for, of course, 


unless the outer sheath of the layer of charged 
particles of the medium eau slip past the central 
colloid particle, the charge being handed on to 
oncoming molecules of the medium; unless this can 
occur, a system consisting of a double electrical 
I layer with fixed charges of oiiposito sign w'ould be 
elfectlvely uncharged as far as an external field 
of force w’as concerned, ^riie conceiit of the Helni- 
hoKz double laye^* virliinlly assumes, tlierefore, this 
facillly of slip. It is clear at the same time that 
there may be difl’erent degrees of facility of slip, 

I and hence the magnitude of the elcctiical cliarge, 

I w’liieh is determined from the si>eed of movement 
I of the colloid jmrlicle In a given field, may Ik' only 
j a fraction of the tine eoniplete charge home by tb<‘ 

1 particle. The fact is that we do not yet know with 
j precision wliat llie charge of any colloid or emul- 
I sloii imrllcle really is. Different methods lead to 
i dillerent results. Assuming that the Helmholtz 
I layer exists, it is possible to calculate the iiotential 
I dilference which exists iK'tween the particle and the 
! surrounding medium, even though w’o do not know 
the actual charge. iiotential differenee works 
out at, approximately the same value— nlwuit 
O-Oo volt -for mnulsions and colloid jiarticles of very 
varied tyiio. But does the Helmholtz layer really 
exi.st? This may seem an academic question, but 
definile information regarding it w'onld be of great 
value in dealing with toclinleal colloids and emul- 
sions. No really definite information on this iKjInt 
exists. Tn view* of tlie exi.stence of electrolytic 
colloids such as congo I'cd, the iiroteins, etc., in 
w'hloh it niipears that the colloid particle simply 
functions as an anion, w*e are led to regard sncii 
colloids as quite analogous to solutions of electio- 
lytes ns far as freedom of tlie positive and nega- 
tlv(' charges is ct)ncerned. But may not this b(‘ so 
In all eases? In this conned ion very brief reb-r- 
ence may be inad(' to sohk' ('xjK'riinenls made by 
Beans niid Kastlack. Tlie results have a direct 
bearing, at the same tlnaq upon tlie question as to 
wliethor a stable colloid systiun can lx.' I’l'allsed with 
tw'o absolutely pure conqiomuits, ns in flic ease of 
a colloidal soiulion of a metal such as platinum or 
gold in pure water, M first sight- and more par- 
ticularly In view' of the very mechanical manner 
in whldi such soltilioiis can be jirepared, namely 
the well-known Bredig s])arklng midliod - such a 
svstem aiqK'ars to consist siiniily of particles of 
metal eanylng a negative cliarge in contact with a 
solvent wliicli Is known under ordinary conditions 
to lie dicmically inactive towards tin* metal. Tlie 
conditions .s**eni to be the v(*ry simplest possible in 
tliis eas(‘. Nev( rilieless Beans and Easllack hav»' 
succeeded iu showing, 1 think, tliat the case is not 
r- allj so simpU'. Tliey approach the jiroblem from 
tlie standjiolnt of tlie electrical conductivity which 
such a system should iiossess. A i»relimlnnry calcu- 
lation based u])on tli(‘ known size, charge, and 
mobility of the particles In a colloidal solution of 
g(dd In'water, sliowed that the speelfio conductivity 
of tin* colloid itself should be of tin* order 10~io rcci- 
))roeal ohms. This is only 0 01% of the conductivity 
of pure wal(*r, so that if the cr)lloidal solution con- 
sists sinqdy of firu^iy divided metal in suspension 
in uneliaug<‘d wa.ter, llie conductivity of the solution 
sliould not be distinguishable from tliai of tlie water 
itself. Tills, however, is not (lie case. Tlie solution 
exhibits a higher eonductivity than that of pure 
waller. Furthei’, tliere Is a marked <linerence in 
the enhanced condin'llvlty according to the metal 
employed. Thus, in the ease of colloidal platinum 
the conductivity is eight times that obsen'cd in the 
ca.se of colloidal gold. Beans and Eastlack connect 
tills larger conductivity w’ilh the fijct that colloidal 
platinum Is more stable than colloidal gold. Their 
idea Is that the greater stability of the colloidal 
platinum Is due to the presence of small amounts of 
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electrolyte formed by the oxidation of the metal 
at the high temperature realised locally In the 
spafking process. The prcstmce of traces of 
chloride, bromide, Iodide, or hydroxyl Ions has a 
marked stabilising effect upon these colloidal mebils 
provided the ions are present already during the 
sparking process. The conclusion to be drawn from 
these experiments is that even when the medium Is 
pure—no extraneous electrolyte} being added -the 
stability of the colloid is dependent upon its power 
of adsorbing or combining with some negatively 
charged Ion, probably, according to these aiitliors, 
a complex anion containing the metallie atom Itself, 
this complex being produced in the sparking pro- 
cess and conferring th(} enhanced condnetivity upon 
the solution ns a whole. It s(‘ems lo me that then} 
is no getting away from the oonelusion reached hy 
iteans and Eastlack, provided 'sve could be quite 
certain about the magnitude of the charge on the 
colloid jiartlcle. If their conclusions be accepted as 
substantially correct— and I am inclined lo accept 
tliem — then we may eonelnde that I he in eseiice of a 
third siibstancv.-in the present case Ihe complex 
anion produced in tlie sparking [noc-ess— confers 
the charge and at the same time slabilisics tJie 
colloid particle. Incidcuitally the doubt which does 
exist in this connection owing to the doubt 
regarding the rnagnitnde of the colloid charge*. Is 
an Illustration of liow one scientific result 
hangs uix)n aiiotlier and how wo are retarded 
in one problem by lack of information in 
another, 'riie above mode of regarding colloidal 
metal solutions is obviously in agreement with the 
well-known einulsiliors and stabilisers employed on 
the technical scale for the lerepa ration of einiilslons 
of various kinds in medicine and agriculture. 

This brings ms to the qm'stion of ' he 'r*ongnlation 
of colloids, that is tlie traiisroiinalioii <d’ th(* sol into 
the gel form. 

It has long been known that tl*e addition of small 
(piantitu's ol* certain substances, chiefiy elect rolytcs. 
to snsj-K^nsions. eiuulsioiis, or colloidal solutions, 
brings about an agglouh'ral ion and in'«*cipit;»tion of 
tlie finely divided forui. 'fhe iniiiortant rule in this 
connection is tliat ions carrying a clmrgi* of sign 
opposite to that carri<*d hy tlu* colloid particle are 
lue most eflieiimt eoaguliillng ngenis, and, furllier, 
lhar the higher the valency of the ion, tliat is the 
greater the nuinlxT of unit, charges upon it, tlie 
greater its precipitating action. This is known 
usually as Die ITardy-Selmllze law. Tlu* rule is 
now so familiar that, I n«‘ed liardl.v quote any data 
in snpiiorl, of it. It is one of tlie most useful 
genera li.sations wdiieli W(‘ possess. At I la* same time 
it must not Ik} oveilooked that, tlicrc are <*ertain 
cxe(‘])tlons to it. Tliis lias been emphasised parti- 
i’ularly hy Bancroft, wlio advances the not; very 
novel explanation that siK'cific adsoridion of ions is 
Ahe real determining factor in bringing aiiout coagu- 
lation, rather than Mie fact of ojiposlte electrical 
sign. It hapfiens, however, so frequently that th<' 
two go liand in hand as almost to justify the Hardy 
Schultze nile as a general truth. On the iiasis of 
this rule one would not expi'ct precipitation to ln} 
brought about by the presiUKX' of a substance having 
the same sign as that of the colloid. Rather om* 
would exiK}ct stabilisation, and such indeed is 
generally the case. Thus iieptising agents and ]>ro- 
tective colloids have in general the same electrical 
sign as the substance they iwptlse and protect, that 
is retuln in the sol form. Nc'vertheless there are 
exceptions. In at least one cas(» a colloid brings 
about rapid coagulation of a suspension although 
the sign of both is the same. 

As regards the kind of union wlilch takes place 
between the active Ion, that is the lou with coagu- 
lating power, and the colloid sol, practically nothing 
la known beyond the fact that it is a case of adsorp- 
tion. That the nnlon Is a very close one Is illus- 


trated by the classic experiment of Linder and 
I Icton In connection with colloidal arsenious sul- 
phide precipitated by barium cliJorlde. In this case 
the active Ion Is the i)osltively charged barium Ion— 
the colloidal arsenious sulphide is negative] v 
charged. On examining the preclplfate there was 
found closely adhering to Ihe arstmlous sulphide a 
certain amount of barium in the form of barium 
hydroxide which could not be separated by prolonged 
washing. Simultaneously a quaiitily of hydro- 
chloric acid was discovered in tlu} suiiematant 
lapiid or the filtrate. The whole effect is equivalent 
lo the hydrolysis of the salt. Tills close union is 
also frequently found in the colloids present in 
physiological lluids. Owing lo llie presmice of such 
ions closely asstK'Iated witJi colloid solutions, accu- 
rate rneasuremeuls of tiie osmotic pressure of such 
physiological colloids .are cxtreincly (llllicult to 
carry out. 

In the phenomenon of p(‘plisatinn or inotective 
effect we have the setting up of (< Midi lions unfavour- 
able for coagulation. Again, liowcvcr, it is a ques- 
tion of .selective adsorptions of ions. Selective 
adsorption tlierefore Is not ai^ ultimate explana- 
tion In itself (‘ither of coagulation (Mi the one hand 
or of jiepti.sat lun on the other, allluMigh it may be 
reasonably reg.arded as representing pari, of the 
me(‘luinism. IVi/lisation, as Bancroft lias shown, 
is a much more significant jiiicnommion than is 
usually recogni.M‘d. The rcdissolving of certain 
metallic hydroxide in'ccitMtales in excess of the pre- 
cipitant— the alkali has been showm to be a cas(} 
of peptisation. In the same connection refi'reuco 
may be inadi* to some recent woik on colloidal 
arsmiions sulphi<i<‘. This colloid is stabilised or pro- 
tected in tbc sol form by the presence of hydrogen 
sulphide. If tlie hydrogen sulphide dialysed 
away )>rccipilation may l>e brought about. On 
readmitting the b.vdn>gen sulphide tbc precipitate 
can Ik* imide to redissolve, acoonling to Young and 
Goddard. Tliis is obviously a type of reversible 
ciKigulation. Is coagulation a reversible phenome- 
non in all eases? So far as our kno\vh*dge goes we 
should say no. qffiis appears to be true of coagu- 
lation by heat. Possibly however in other cases, 
such as thos<* in which ions are the eongulants, we 
have never really reversed Hie eonditions. It is 
el<‘ar that this is a problem vvliieh has not as yet 
been closely eiiougli exainiiuHl to admit of a definit<‘ 
answer. No subject indeed has sutTi'ied s<v much 
as colloid chemistry through the laek of really 
qua]lti^ative work. 

The question now arises -why is it that the par- 
tial or total retuoval of the idectrical charge on a 
colloid particle should cause coagulation to take 
plan*? We are indebted to Mr. Hardy for first 
making this clear, in the well-known €*xperlments 
upon the iso electric point. The particles are kept 
in agitation and in a ('crtain spatial distribution 
througliont the medium, as Perrin has shown, as a 
r(*sult of the Brownian movemenl, that is as a 
result of the unordered collisions with the mole- 
cules of the solvent or medium. Brownian move- 
ment. therefore has a double fiinetiuin in colloidal 
eliemistry. ' As a result of the bombardment of a 
single colloid jiarthle by the molecules of the 
medium tlie particle is kept in susjK'nsion ; this 
efl'i'ct is essential to the permammee of the colloid 
state. On the oilier hand the movement so im- 
parted to the colloid j)artleb‘.s must cause the colloid 
partleles themselves to collide vvilfi one another, 
and If the conditions are favourable the collisions 
will result in permanent nnlon, ultimately producing 
coagulation when the jiartlcles have grown to suffl- 
oieut size. The function of the electric charge as a 
stabilising agency for the sol form Is supposed to 
consist simply In the fact that particles carrying 
electricity of the same sign repel one another. 
Coagulation ig thereby prevented. This is an 
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exceedingly plausible view of the case but one is 
Hoaroely 'satislied ihar it is coiuprehensivo. It; would 
l>e a decided. advance if this (luulitallve idea could 
be formulated in a quaulitative expression aiueii- 
tible to experl iiKMita I test. The difficulfy of accept- 
ing this ver>’ simple view lies in the fact that 
Iteptlsatlon and lu'otecl ion - which dt'pem! upon 
adsorptive eflVcts occur bctwemi ])arliclcs of ihe 
same electric sign and therefore pn'suinabiy reiKd- 
ling one anotluM*. 1 must <‘onh‘ss to being not 
altogether s}illsli<'d with fho view. 

There is a fnrllier set of phenomena associal<Ml 
witll tile existence of e!(‘ctri<- <*harg(‘H uikhi colloids 
and upon intcrf;ic(‘s in general, namely electrical 
en<losnioS(' and cataidmn'sis. A consid<‘rable 
amount of information n\sp<‘ctittg the origin of these 
phenomena is due to Perrin. P.ancroft, Priggs, and 
otlu'rs. ^VIlilst Selective a<lsoriaion again plays an 
('ss(‘ntial in tliese casi's. it must Ik* recogni.sed 
that our inform.at ion is ratluu- (jualitat ive than 
(|uantltative. The next develupnamt of colloid 
<'liemistry must hi* towards qmnit itat iv<‘ expn'ssion 
in general. Pndo'<niose already possesess consider- 
able technical im|>oi’tanc.\ esp4M‘ially in the jux'para- 
tion and purifuMtlon of uiany siii)stances of col- 
loidal nat ui’e. The palimt literatun*. esf)ecially the 
series of iiatents taloui out by the (tes. flir Klektro- 
Osmose, Is sullici^mt evidema* in this dirf*ction. 

llllherto I have laid stiess in turn upon ca]ullary 
elfects and upon elect j-ical (dfet ts. The ])olnt of 
view which still ixmiains to 1h* considoi-«Ml Is not 
based dir(‘ctly on ell iter of thesiy but upon anotlu'r 
g(‘n<*ral [>n)perty of colloidal systems, n.amcly the 
relative ditfiisihiliiy of 'oiioi«i particles ajul cry.slal- 
loid molc<ailes and ioiK more i)arti< ailarly tlirough 
menibrajK's. I refer t > Poim.in's tiu-ory (d' mem- 
hi’aiK* effect s. tliat is wiili the distribution of an 
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colloid point; of view. The treatment of ores by 
dotation and sedlmeutation, oleci roly tic preciidtn- 
tloiis or depositions as in eUM.‘troplating, the pre- 
X)araliou of t(‘chnical emulsions, siieh as margarine, 
and de-emulsltication proeesses, the action of cer- 
tain preservatives, the i)roee(liire follow(Hl in textile 
work, dyeing, tanning, and so on, the treatment of 
sewage, lilt ration problems, agricultiinil operations, 
rublK^r eoagnlation and vulcanisation, and numerous 
other teehrileal matters <d' llie very lii’st; imiK)rtan(‘e 
are already recognised as involving eollol<i eliemlstry 
v<Ty directly. Kl.sewhere vvt' iiiid colloid ehemist.ry 
cropping iij) in nl least one stage in a series oV 
ojHM’at ions olh(‘rwl.s<‘ not rt'garded as colloidal. In 
tael a good many of the .so-calksl pi’oi)er working 
conditions aim tuther at eliminating or reducing te 
a minimum Hh' colloidal heliavioni- of the material 
dt‘alt, with, or on tlii‘ other inuid aim at isolating 
th<* material in tin* eolloid stalt‘. 

'riie real Iroiilile in all this is tli(‘ (act that scien 
title cdlloid cluunisliy has not .advaneed nearly 
mioiigti to niiH't the reqnirmnenis of ])resent-day 
technical practicie Man.\ of tin* t (‘clinical opmai- 
tions in tili^; tiidd an* c(Uisc([U(‘nt ly empirical— a 
stat(‘ of alfairs which no one can i’(‘gard as satis 
factory. I think I havi‘ indicated liow the whole 
range of seicuititie eolloid elaunlstry biustles with 
unansvv(‘r«'d (|ii(‘st ions. Tlx' fact is liiat colloid 
clicinislry is only hcginiiing to Ih‘ thought aliont 
seriously. lOven at the present time the s!d)ject has 
not y(‘t gtmcrally aiaieariMl as a distinct siibj(*ct, for 
instruct ion .iiid rixse.areh in our niii\'ersili(‘s and 
c(dleges. cannot hope for ix'al advances In 

colloid tceiinology until scienlitie eolloid chemistry 
is ]»ut on a i>roj)(U' looting and ree(‘iv(‘s tli(‘ attiui- 
lioii wliieh its fiindainental importance (h'servea. 


(dect rolyt ic colloid in .a liipiid naalimu luiving an 
inert iiKanliram' scp.ir.al ing tin* colloid solid ion 
from a sidution of .a crystalloid (dccirolypa qiu' 
kind of ('olloid considered is essentially an i'|(‘clro- 
lytie eolloid though it is possible that all colloids 
are in a sense of tills is pi*- an (diret rolytie eolloid 
siu‘h as Congo rial wliich is c,a]»ablc of ionising into 
a sim])Ie ion (sodium ion) .md a colloidal anion. 
'Tlie sinqile ion can pass fiaady through 11)e nau)!- 
brane imdt'r oialinary conditions, lim colloid c?lnnol. 
Donnaii has shown that the ai>paicnl i*cian(‘al)ility 
of tin* iiKunbraiic to the simple ion is giaaatly atb'clcd 
by the piaxseiaa’ of the colloid ion. In certain cases 
the colloid may he h,\ airolysed .-is a result of tin* 
presmice of tin* clicmicall\ im ri imanbr.ama and 
electrical i»otcnlials wliicli arc caNailahh' may 1 k‘ 
set up. This Investigation jmisscs.scs a viay direct 
signiticanc(‘ for many iirobkaus in pliysiology. the 
question of tin* distriluiiion of c(dloid and salt in 
a simple electrolyte msually as,-<oci,iTcd therewith, 
the problem of permeability and smni iwrnasjbility 
of tissues ami other alli<Ml piohlcms. \\ lik<‘wisc 
plays a part in tin* well known phenomenon of 
imbibition or swelling of gtds, and recently Procter 
and Wilson have given a very intmaasiing illustra- 
tion of its api)llcahllily to tlu* fu-oi’css of tanning. 
In Donnarrs theory of tla* m(Mn])ranc <‘fTcci, nda- 
11 vp dirfusibility is tlic underlying princi|>lc. 

We have therefore a fi'W, imforinu.atcly a very 
few, general ideas serving to co-ordinalc llic various 
phenomena met with in cidloid chemistry. ! n- 
doubtedly as time go(‘s on th(‘.s(‘ co-ordinating prin- 
ciples will he extended. It is absolutely ess<mtial 
that they .should lx*. 

It might appear at first sight that all that I have 
been saying is only very remotidy eonneeted with 
technieal practice. As a matter of fact, it is quite 
the n'vor.sc. 'Fhe phenomena to wlilch I Irnvi* 
referred {ind otlicrs which I havi* not dlseuswMl 
are met with in certain stages in tiie most diverse 
kinds of industrial operations, and as a rule not 
nearly sutliclent attention is pojlff to them from the 
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.\s a result of inv('si ig.at ions over a fieriod of 
something liki* li'ii yi'.irs, von Weimarn of Petrograd 
(om lmli's (hat any snhstan<*c c;in hi' obtaimal in 
(‘it her tin* colloid or llu* crystalloid sl.ilc aivordlng 
to tlu‘ iihysjcal conditions under whicli it i.s pro- 
duced, and lod.ay ;i colloid pai'licle is considered 
as an .iggri'g.-i I ion of molecules brought about ])y 
pa ri icul.i r (‘Xperimenia 1 conditiiuis. so that tin* 
colloid .still pos.si'sses mafi\ of the jihysieal jiro- 
IMU-Iii's and .all of the chemical priqRU'l iies of tin' 
mok'clih'. Wc s(‘i', tln'ix'fon*, tluil tin' discussion 
in ih(' earlier liU'r.iInn* as to wiicthcr a hydrosol 
i.^ ;i solution or .1 snsju'iision is piirim.sclcss, since 
•all .solutions arc cs.si'nlially lictcrogi'iicoiis mix- 
tuH's of OIK' substance the dispi'rsi* pha.se with 
another the disjicrsion medium. It, Is, therefon',*' 
the j>a ri liail.a r province of tin' colloid clien)ist to 
dcteianine how tin' jirojicrtii's of tin' suhstaina* 
dc]M‘nd upon Ihe dc(//'cc of dlsiM'i’sion. 

The degn‘(' of dispi'i'slon is best exiiressi'd, accord 
ing to Ostwald. as tin' ratio of the alis(jlnt(‘ siirfae** 
of an individn.al partielt* to tin* volurin' of th.ai 
ji.arlieh*. ii is, liowi'vi'r, luori' nsu.ally e.\press(‘d In 
terms of tin* lirn'.ar dimensions or diameti'i’ of the 
particle and tin' unit n.scd is thi' micron or 10' mm. 
(uA 

Tn tin' .sysicmallc study of colloids, or Ihe appli- 
cation of (‘(dloidal pheiioiiK'na to industry, it Is 
iiec(*s.sary to ('stiimale tin* d(‘gr(‘e of disix'r.slon of 
tin' part i(ail.i r colloid; indi'cd jnsi as the nmaisurc- 
inenl of conductivity is essential in the study of 
elect ro-cln'mislry so tin* (k'li'rnilnatlon id disi^erHion 
is (‘ssentlal in the study of colloid chemistry. 
Thus, for example, we find tile determination of 
disixTslon used to dlstlngul.sh Uusslim from 
American i)clroleum, to estimate asphalt In oils, for 
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determining: the correct iiinsh in the WelK^r iirocess, 
for the maniifacture (R* j?his.s-hoiJse melling: pots 
by cuBtlng, in the clyc‘ niid colour industry, in ngrri- 
cultore, for the exnininolJon of soil colloids, In 
physiology for the invest igu lion of b<Mly fluids. It 
IS used to determine (h(‘ degree of h(uriog<‘nis;il!on 
of milk, homogenist-d milk l)elng ii](»r«‘ suitnhle for j 
the manufacture of lee eream and oilier eommereial j 
jiroducts than untreated <'o\v‘s milk.* | 

The degree of dis|H*rsloii may in* <‘lassitied as j 
Tnacroscopie, i.r., ]»artieles great(‘r Ilian 200 /'• ! 

0-2 mm. : mici‘oseopi<‘, greater ilian 0-2 /i- h(UM'2 mm. ; ; 
ultramicroscojac, greater tlian 0'2 ,M/t - (H)<t0tUHt2 j 
mm.: and molcHmlar, less than Oo ,um. 

For microscopic particles the upiier limit is taken 
as that of 1 ]h‘ particle passing the liia^st sieve in 
general us«\ The mlcroseoi»h‘ lower limit is <leter 
mined hy tlie resolving j)ower of lla^ Ik'sI mieio- 
sco|>e. With an imim'rshtii objective of numerieal 
aperture l .'lo and an imm<‘rsion eondens<*r id’ i :t. 
.lohnstone Sloney found 0‘2 /< to 1 m‘ tla* diaiiudm* of 
the smallest particle whi<-h lu* could ihhservi* in 
(letnil.f Some idea of this lower limit is giv«*u hy 
a fHiof omi<‘rograi)li of a Prussian blue 1dm <ih1ained 
hy Tink«‘r| in his investigation of semi ]»ermeabk‘ 
membranes when* the ]»arlieU*s <d<'arly visible 
are OT n to O-f /t in diameter. Such j)arti<-ies are 
appro.xima lely a thousand times liio diana P'r ol the 
smallest partiek* uf gold wliieli can Ijo <kdeeied \n j 
the new Zsigmondy nil ra-mieroseo]M‘. | 

Whilst the <*ollol(l elamiist may upon oeeasioii.s 
iH'Spass into the n‘alm of mieroseopie or iiioleeular 
dimensions, he' is more i>arl i^'ularly <<meerne»! with 
Hie eli('ini''al j>rop<d’l i('s and energy ie«lisl i ioo 
<d’ ultra inieroseoiiii' parlleles. and to him Hie ullra- 
mieroseopi' Is almost as n('e<'ssary as the elainii’al 
halaiiei'. 

At the Ko.val Inst it iit ion in lSof> Faraday <'X' 
hibited some sedulions whieh he believed to <pi<tle 
from his paper “to he a mivture <.f <Ml<mrk-ss 
transparent liipiid wiili tine ].arlieles of g»dd . . . 
s]K'elmens <d' the fluid remain loi' m<»ntlis witlamt 
any apiH*arauee td' si'tHing. so that tlie pailieles | 
must lHM‘xce*‘dingl.v (livid('<i. still, the r:iys »d the i 
sun wlu'ii eidleeted i>>' a lens will^ maiiitesi Hieii 

pres(*ue(' by the opal«'s<'enee . . , v hieh is the result 
d' their milted act ion." 

Half a < enliiry later Zsigmondy re<li.'-< evered 
eoiioidal gold and olisi'i’ved the opalesema-e with a 
mlm-oSi'oiK', tlie axis of wliieli was s<>t orHiegoiially 
lo tli(^ illuminating bi'am. Tliis was Hie tirst ultia- 
niieroseoiM',?! ii was esseiilinlly an instnm.'enl tor 
olitainliig a dark groiiiid illnmimiHoii, and Hh‘ ligiit 
ci'atteivd hy the <-(dlo(lial parH<'k*s was oiiseived 
in an ordinary mierosioiH*. ea<-ii jKirtiele aiipeariiig 
self luminous like a star. Intensity ot Hie s< atteied 
light. (Is) directly proportioned to tin* Hpiare <d 
Hie v(dum<' of the particle. a<eording to \\ell eslai>- 
llshed laws investigated ity l.ord Ua\ leigh and 
deiH'nds als<» on the indices of refraction of tlie 
medium and Hie particle. 



wheiv g repre.smits the refra<tive index nf the 
medium and /<, that of the ilisjM'rsom. 

Aeeordlngly no matter liow intense the illumiua- 
Hon if /* does not dlU’er iiiueii from «, the pavllek* 
will be invisible'. 'Pliis niifortnnatedy is Hie oa.se 
with hyelroHols of albuminous bodie's and some otlier 
dlsiK'rsoids. 

The ultra-mkToseoiH* Ihen'fmv <loes no imdH* than 
('liable ns to d(‘t('et: individual ec)lk)ldal partlek's, 
neltlK'i* llit'ir sliaiK^ nor size can bc^ directly 
observed; moreover in liydrosols the particles slmw 


'‘Colloids iji tho Art4(.” Aradt-Katz, p. 35. 

t JohnHtoneSUmey, Jour. Roy. Mku 8oc., 1903, p. 

i Tinker, Pro(3. Roy. Soc . A., vol. 92, p. 367. 

4 Ann. (lor PUys., 1903, 1-10. 

II Phil. Mnjf., 1871, p. lOV, 447: P^89.p. 376. 


rapid Brownian movement and couscHiueiitly are lu 
file field of view for a very sliort time. Tin* 
absolut(‘ size’ of th(» partiede must be determined 
Indireetly by eoniiting tlie jmml)c*r of parlieles in 
a known volume, aial the mass and (k'lisity being 
known the lengHi of Hu' side of one particle is 

calc ulated fnjm tlic bunmla where L is 

()i(‘ leiigiJi of OIK' side, M Hk' mass in unit volunu', 

S the sisM'ilk* gravlt> , and A Hie immhi'r of partlek's 
in iMiit volume. 

'riu' detinile volume of (olloidaf soluHoii in whieh 
Hie eoniit is made is eoniaiiK'd in :i siiiali obscrva 
tion (*('11 w'illi (piartz >vind«iws.. The main illu- 
minating lH*am, wliieli enters tin* cell at rigid, angk's 
to Hk‘ oiiservation miereseoiK'. is eoiitrolled hy 
means of a bilateral micrometer slit, so lliat both 
Hk‘ depth and Itrt'udlli ef Hi*‘ image of this slit 
can be ti\<*d and d(*iermined. In Hk' Zeiss Instni- 
meid, Hk‘ imag(* is aiioui l/.’lfllli of Hie dimcnsioTis 
of tlK' slit. By means of a mierouK'ter eye-piece a 
delinite and known area of tlu' hi'am is taken, or 
for eonvc'iiieiK-e in eoniiting lie arc i ('iielosed hy 
:i scpian* of known dimeiisioiis is oh.si'rved. The 
de|»Hi of Hi(‘ beam of llglit at fills jiohit Is mad»* 
less than Hie di'plli of normal vision, and the pro- 
duct of (k'pHi and arc'a >o determined givc'S tlu' 
known v<duiiK‘ <d‘ .«dntioii. in wliirli Hu* nnnilier ot 
p.-irliek's at any particular moim'tit may be seen 
at a glane(‘. Willi a depHi of vision of 5 05 ft sullj 
:ibk' for Hk* wribT, ilu* Zeiss slit stood at 15 
divisions and jiarlic It s in ‘i fixed voIiiiiK' of 299 
war*' eouided. On ae<<Mnd of the ra]tid Brownian 
movc'iiK'iil it is jieeessar.\‘ to t:ik(' tile mean of tin' 
immlM'r of particles (»bserv(*d at Ic'ii momentary 
observations, and Hk' solutions should Is* diluted 
with eoJIokI frec' medium till llau’c' are never more 
tl);in four parliek'S in the Held at Hie same time. 
Till' writc'r lias found it useful to arrange for 
{(criodie illumination by allowing a | >e i id n him screen 
to swing in front of tlie luieroiiK'H'r slit: the impri'S- 
sion of Hu' niimlier of pa.rliek's s('(*n is then very 
di'tinih'. and that nnmlM r is eonveuient ly recorded 
at the same’ lime on a typi'wriler, 'lh<.' solution 
in Hk' oivservatkm cell sluuild b(' ehangi'd at least. 
1(11 tiiiK's an<l leu mouauitary ol)s«*rval ions mnd«‘ 
b.r (*arb. TIk' m<'an <*f BHt eouiils glvc's tb<‘ numlier 
for the parlienl.ir dihnii-u. <>ue or more controls 
with fresli dilution should alw’ays he iiiade. 

After Hk’ invention (d the slit ultra inicros(.' 0 |x? 
various oHier devices fora dark-ground illumination 
W“re suggesH'il. The only imimrtant types sur- 
viving, however, are r(*}*i«‘senf('d hy tlu' jiaraholoid. 
<*ardioi(l, Beilz. and ('olloii-aiid .Moiiton. They 
serve* very We'll fe»r epi.'Hitaiive observation, but 
with the exee'pllon of Hie eanlioid .'ire only useful 
for eoarse* bulrosols; nior«'over, Hk'v aiv \e*i\ 
uiisuit iiile ill xlieinieal technology for the .rapid 
exaiidmitioii of eolloiePH solutions, since for eaeii 
small e|iianlify observed. Hu adjustme'id of tlm 
I iiisiriime'iit must Ik* (11*^1 iirbe'd and i fie'sh small 
(luanlilv of solution |>ut into tlie* spe'eial miero- 
i seopie slide. With Hie slit nit ra - ill ierose(>iif\ once 
the* iiistrnment has iieen adjuste'd it is epiite a 
simple jiial ter to jiass mie solntkm after aiiolhe'r 
Hirougll the ee'll. 

In Hie card ioid uHra-mi( roseope' it is iieessible to 
dlsllnguisli panicles which are 

of Hie old slit ultra niierosvoiM*. 1 Ins is ^ ^ 

fact that tlK' hydrosol can Ik* more liitemsely lllu- 
mlnaied. Kavlelgh has shown that (or the same 
wive length aiid same dilution of a partienlnr 
or the vohnm* of the particle just 
Visible* is inver-sely proportional to tbe senmre root, 
of the intensity of i1h‘ illumlnnllug I>eain. Rea is- 
Ing the importaiKv of tliis factor. Zslgmond> 
modified tlie illumiimting system of the slit ultm- 

^ KoUoId July, 1914, p. 281. 
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mlcroscoi)e by usln^r objectives of high numerical 
apertun^ rOo, the one at right angles to the other, 
so that the front lenses, wliich were of qunrtz, 
were botli immersed in the liyiirosoJ. an 

arrangement is Imiiossiblo unless a portion of the 
front lens and its mounting is cut away. This was 
accomplished by Wliikel of Gottingen amrthe front 
lens mad(‘ water-tight again, so that we liave an 
immersion iiltra-iiiicroseoie, the objectives lH*ing 
ImmersK'd in a small iiuantity- a single droi* 
suftictys— of the iiydrosol umler examination. In the 
later developnu*nt, calibration, standardisation, and 
use of lliis instrument the author was associated 
with Zsigmondy, and it was found that wliereas 
5 nn was the size of the smallest particles that 
could lx‘ counted in the old nltra-microscoiH*, in the 
new immersion instrument particles of d /ty were 
counted, and althougli much smaller particles than 
d ///i can be seen in concentnited solutions, the light 
scattenni from one or two such i)articles in dilute 
solution is insufficient for accurate counting. The 
manipulation of the immersion ultra-microsc<)iH‘ 
does not <iiffer mucli from tlial, of the slit ultra- 
microscope already d(‘scrilH'd, In place of tlie glass 
cell for holding tlio Ihiuid a small ebonitt* cup is 
used; less liquid is rtajuired anti a number <»f 
solutions (‘an b(i observed in rapid succession. Tin* 
inatruineiil is partb'ularly useful for obstu’ving 
vls(x)us Ibpiids and Ji'llies. I’y means of a siR'cial 
eye-piece observation is limit(‘d to particles in a 
definite illiiminnt(‘d v<dume Tim magnitude of Ibis 
volume was (^arefully determined for various 
adjustmeuts of the mierometer slit eoiit rolling tlie 
dimensions of tlu‘ illn'cinating beam. A ebcs'k on 
the agreement of the illuminated volume of the new 
ultra-mieroseop.' with that of tin* old was obtained 
by damping down I be illumination. ii\ llu' sol, to 
approxlmat(‘ly the sann* int(*nslly for both, when 
it was found that Hie numlM*r of )»artieles iM‘r <•.<•. 
In a particular sol were for the slit ullra-miero- 
scope 5(»b X 10® and for the immersion nllra- 
microseope b'tKi x 10®. 

From what has Ixmn said it is evldmit thal the 
new inslrument will r(‘V('al tiie i>resenc(* of parlleU*s 
in a iiydrosol which are too small to lie s(H‘n in tin* 
slit ultra-mleroscoim, so that for a hydrosol con- 
taining particles of varying sizes, more partieb's 
are counted and the average linear dimension is 
correspondingly smaller. For a particularly had 
gold sol the particles per c.c. rcvtMbal by the slit 
ultra-inicroscoiK* were .‘til x 10® aud b\ llic immer- 
sion ultra-microscoim 04 x 10". llu* coiivspoudiug 
mean linear dinumsions being 07 nn ami 7 7 /o<. 

It has been recognist*d that the individual par- 
ticles in a disjierse phas** arc of ditlcrciil sizes; 
unfortunately so far tlicn* is no certain melliod of 
obtaining uniform dispersolds. For many colloidal 
Investigations such solutions are absolutely neces- 
sary, as for example, in Uje determination of tie* 
effect of dibit ioTi on the degree of disiiersion. The 
best solution obtained by ilu* author as the result 
of systematic observations on 120 gold sols and many 
hydrosols of masiic, silver, silver bromide, and 
silver iodide, was a gold sol prepared by using 
40 c.c. of a Faraday pho.spliortis reduction g(dd 
solution for seeding a gold prepauitioii contaiuiug 
10 C.C. of 10% gum arable and reduced by 
Zsigmondy’s formaldehyde method.* Tliis gold sol 
was centrifuged for 4H houi-s, and when some of 
this solution, suitably diluted, was obsorvgd in 
the sUt ultra -micro8^*ope, 10-81 x 10® partieles ])er 
c.c. were counted, whilst In the Iinniersion ullra- 
ralcroscope lf)u2 x 10® particles ptT c.c. were 
revealed. 

It Is well known that In molecular solutions the 
molecular aggregation often changes with change 
in concentration, and indeed highly concentrated 
cane sugar solutions show the Tyndall effect. 

• C/. Taylor. Chemistry of CoUoiSs/* 19W. pp. 185-186* 


' Among emulsolds the degree of dispersion of a gel 
varies progressively with the dilution. When an 
ordinary gold sol is progressively diluted, it has 
l)eeii observed that at five times the dilution there 
apj)ca rs to lx* one half the number of particles 
instead of one fifth; that is to say relatively more 
particles are counted with i»rogresalve dilution; 
mor(‘ov(*r the cx)uiit has been found * to increase to 
a maximum and decrease again. Tliis increase in 
count with dilution i.s fixMiiienlly noticed in ultra- 
inicroscojiie work and lias been obsiTved by the 
aullior wltli silver bromide, masiic, aud gold sols. 
The following results are represtmtaf Ive of a 
iiumtHn- of observations on gold sols. The particles 
W(‘re counted, the sol diluted four times, and the 
particles recounted. 


Count in 124 /a\ 


Dilution 1 Dilution 4 

All 74 15'5 5'06 

.\u 2;] IIM 5‘4 

All 110 i;i-s 7‘;4 

All MS 17-2 12-72 


A uniform sol should show 25 iu the 


Dil. 4 
Dil. 1 


xlOO 


32-C 

47-0 

53’0 

74*0 


last column. 


Tin* hydrosols selectixl were of approximately the 
same degree of dispersion and concentration and 
were prei>ared from the same reagents. If the 
a]>pareiit increase in the dlsix^rsion were due to the 
split ting up of particles on dilution into two or 
more particles, one would exi>ect to find the values 
in the last coin inn constant. In hyclrosol An 74 
where 32 (.1 instead of 25 iiartieles were found, the 
solution iisial was that already referred to as the 
best iiydrosol prepaivd, containing particles of 
approximately tlie same slz.e. The other hydrosols 
were not so uniform and An 88 was inaiiifeHtly bad. 
It would sfH*m, therefore, tliat the Increase in appar- 
ent disjKU'sion on dilution Is probably entirely 
exiilaineil by tlu* fact; well known to iiltra-mlcro- 
scopi.sts that in concen) rated solutions containing 
parlicle.s of various dimensions, the smaller par- 
ticles are masked by the larger and not. counted, 
whereas in a dilute solution containing only one or 
two parti<‘l(‘s in tin* illuminated volume, the small 
parlhdes, as well as Isolated larger ones, are s(H*n. 

With the new Immersion iilira-microsc'oix* a 
mimher of dilTenmt colloidal soluiions were 
(|ualilatively examiiu*d. Solutions of |x*ptone, 
stJireh, gelatin, agar-agar, d(‘xtrin. in coneentra- 
t/oiis MS ii.sed by Findlay and King t in I lie invc.sti- 
gafien of the inilinmee of colloids on gas evolution, 
were (‘.\amine(! inider tin* lH‘st conditions for illu- 
iiiination, (‘te., but wmi* optically ch'ar. No doubt 
tile refractive liidie(‘s of the medium and colloid 
are nearly isiual. Merck’s ferric hydroxide sol was 
countable. 

Of physiologl(*al inten‘st. is the condition of casein 
in cow’s milk and luiman milk. In the latter the 
parlicle.s are uncountable in the slit iillra-mlcro- 
seoix* but can be counted in the new instrument, 
wlilist easeln in cow’s milk can easily lie tK‘en in 
the slit ultra-micro.scoiH*. Tims it would seem that 
cf.w’s milk, if it h<* used for fi'cdlng infants, 
siiould he .so treated as to cau.se an iniTcase in tin* 
degree of disiK‘rKslon of the casein particles—mere 
dilution of cow’s milk does not do this. We realise 
to day lliat chemical analy.sl8 alone does not deter- 
mine 11 h' value of a foodstuff; the physical and 
colloidal condition of the food is of as much, if not 
of more, importance to the consumer than the 
number of calories It represents. 

The above review of the method of dei-ermlnlng 
degree of dispersion would be incomplete without 
reference to methods other than ultra-microscopic. 
It is often necessarj- to determine the slase of mlcro- 
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ductlvity very different from that of an old surface. 
What is not so well known, however, is the facr 
that the mechanical properties of the raw surface 
differ from those of the neutral surface. In order 
to study these proi)erties it Is not possible to make 
a succession of raw surfaces by splitting: a solid, 
but one can, at any rate, remove the “grease” 
him. 

It Is not i>ossible to get a raw surface of glass. 
One cannot cleave glass; but the “grease” film 
may be removed by rubbing the surface under 
wat(‘r. Soaking Is insuflicient ; actual vigorou.s 
rubbing is nece.s.sary, preferably with the fingertips 
until a iK‘(*uliar clinging feeling is prmiuced : tht‘ 
same which is felt when th(‘ edge of a finger bowl 
oriergy^ The i)ccullar features of the colloid state is rublxal so ns to give out; a musical note. A 
are tlie phenomena of surfaces, tmd I shall reduce surface cleaned in this way lias sonui remarkabh‘ 
them to two dimensions and treat of surfaces, or mechanical proiXTties, the most striking being that 
as near to true surfaces as the finite size of two cleaned surfaces seize when pressed together 
molecules will permit. Further, the surfaces in with n relatively small forc(‘. This may be demon- 
question shall be those of fluids or solids in contact strated very simply by measuring the tangential 
with the atmosphere. force maided to produce slipping. That true 

The surfaces of glass are covered with a material seizing oeeurs is proved by ttio tearing of the sur- 

condGUS(‘d from the air. The air consists for our faces which takes place in im^ act of slipping. 
purpos(‘S of elem(‘ntary gas(is, water vapour, ami 'J'he function of lubricants is to keei) the applied 
impurities, and a surface of glass seems to con- surfaces In the neutnil condition by maintaining 
dense tliese last to a greater extent than (‘Ither a “grease” film on each. Not all fluids, however, 
the gases or water vapour. The film, when formed, can act in this sense as lubricants for any particular 
is an exceedingly thin one; it lias the general surface sucli as that of glass. Water, ether, 
I)roiK>rlies of an oil; and therefore I^ord Rayleigh alcohol, bmizene. and strong ammonia are appar- 
speaks of It as a film of “ greasc\” Its thick- ently entirely incapable of maintaining a lubricating 
ness has been measured ami the measurements all film on glass. Seizing occurs just as readily when 
agnx\ giving to it a doptli of the order of 1 or tliey are jiresent as it does with cleaned surfaces. 
1 X 10"^ cm. Glycerin differs from the fiuids mentioneil above in 

The condeihsation from the air whicli forms these the fact that tliough it will not maintain a lubri- 
lilms would on the Youiig-Laplace theory Ik> due to eating film it does prevent seizing when present 
the greater density of the solid. This, however, is in excess. For instance, the maximal tangential 
not enough ; something (!ls(‘ besid(\s relative density force which a pair of cleaned surfaces would support 
oi>erates. Surfaces are selective and selection, without slipping was, measured In grams, 55. 
broadly speaking, follows chemical lines, as the Flooding the surfaces witli water, l>enzone, alcohol, 
jdienoiuena of dyeing prove. The histologist is very etc., left this value unchang<‘d. When n film of 
familiar wiih the fact that solids condense either glycerin was depo.sited on llie surfaces the for«^ 

acid or basic dyes but rarely both indifferently. still stoml at .T>. but it fell to when the surfaces 

Wliy does condensation occur? To what can wc were fully flooded with gly<‘erin. 
ascribe it? In general, we may say that it hapix^ns The expre.s.siou “ film ” used nbov(‘ (hmotes a layer 
l)ecaus(^ the presence of the tilni lowers the iKffenllal I of fluid on the soli<l surfaev of the order 10'^ cm. 

the inter-molecular foi-ce.s at the surface. The In thickness. With a true lubricant the facility 

free energy of a fluid surface is measured by Us forsllpiung is maximal when a layer of such exoes- 
surfa(^ tension, and the film lowers the surface sive tenuity separates the solid fmvs and nothing 
tension. Acvonliug to niod(‘rn views on the con- i.s gained by increasing the thitkness of the layer, 
stitutlon of matter, the attractive forces which Thus with castor oil the weight n'quIriMl just to 
bind the tilm to the fluid or solid arc electrical In j st.art one face of glass slipping over another was 
^•haracter, but they an* not merely electrical, j 10 gnus, wlien only the invisible* film of fluid 
Experiment shows that the electricity is decisively j mentioned above was i)resent. and it wa.s still 
l)olar. The film l.s at a potential ditT<*rout from the ; 10 gnus, when the surfaces wei\* flooded with oil. 
matter on which it rests. The naturally formed film | Some fluid.s indeed seem to lubricate b(*Uer In 
of grease on watiu- is always, in my exiH'rienw, 1 tliin than in thick layers, to act that Is to say in 

clec’tro-negative to the water. A machine which , the contrary way to glycerin. Acids as a class 

amid seize the film and tear it oft’ the surface : behave in this way, the solid faces again l)eing 
would, in so doing, acquire a potential different of gl.tss. 

from that of the mass. It would, as the ]>hrase is, i jij ffrms. 

“generate eJectricUy.” Such a m.achine is an Film Flooded 


acoplc particles in a suspension ; In such cases 
Stokes' formula V = — - may be applied.* Other 

methods which have been used are discussed by 
Henri (Trans. Faraday Soc., 19Uf, 47), but these 
methods do not conveniently lend themselves to 
‘technical application. 


A PROBLEM IN LUBRICATION. 

BY W. B. IIAUDY, IMl.S. 

The problem of colloids Is the problem of surface 


ordinary elect ro-st at ie friction machine. 

A surface which is sjiturated by a fllm of con- 
densed m.atter, and which, owing to tlie electrical 
features just de.scrllH*d, we might call, for short. 


Aot*tic acid 

.. 40 

47 

Sulphuric acid 

... ;t7 

47 

Oleic acid 

... 10 

l.J 


a neutral surface, may be expi^cted to have pro- 
l)ertles differing widely from those of a cleaned or 
raw surface. It Yvlll certainly have the property | 
of adsorption or conden.satioii in n higher degret*. 
The only certain way to form a raw surface is to 
scrape off tlie naturally -formed film or to sjdlf or ' 
scrape a solid. The scraped surface of water has 
a higher tension and is hlghb' absorptive. Oils, for 
Instance, flash over it to reform a film. And the j 
fresh surface pitiduced by splitting mica has, as j 
Rayleigh pointed out long ago, an electric con- j 


If this re.sult can l>e fully subsfanllated It will 
bo an InqKirtant aud striking physical fact likely 
to thmw much light ui)on the i>rocess of lubrication. 
One brojid coiieluslon emerg«*s from these facts, 
namely that lubrication dei>ends wholly upon the 
chemical constitution of a fluid, and the fact that 
the true lubric.aiit l.s able to render slipping easy 
when a film of only about one molecule deep Is 
present on the solid faces, suggests that the true 
lubricant is always a fluid which is adsorbed by the 
solid face. If this be so then the problem of 


• V-Volooity of fall; F-force aottnf; n^viacsoflity; r« 
radlni of partloie. 


lubrication is merely a sp^ial problem of colloid 
physics. 



RICHMOND AND HILL— ANALYSIS OF COMMERCIAL SACCHARIN. [.lanunv 3l 1919, 


Nottingham Section. 

Meetiny held at Soitingliam on l)(c<mh(r 11/*, 1018. 


MU. K. H. CAKR IN Tllf CIIAIU. 


ANAI.YSIS OF i’OMMIOKCFAL SAFc'HAUIN. 

Part II. — 'I’m Ofikcikvn a.m. Fstimai i<»:)1 ok 
Imih'kmiks. 

BY 11. DROOl* UK lINfoMi. [M.C., AND (’IIAKIiKS AI.KHK.D JIILI.. 

(For 1‘arl, I. soo (liis .fojirnal, lOIs, pp. 2-4(i- 2-10 t. 1 

Sucoliariii is ollicial in I ho Frilish. Fronoli. aiul 
l^iiftod *Stal(\s I'liarinaooiuoias iiiidor llu‘ naiuos of 
Olusidiun. Sa(‘<‘harino, and Itoir/osnlpliiniilo rospor- 
lively, aiul the nionoj^raph in oaoli caso inoliidos 
tosiK for Iho imimritios ILkoly (o Ik‘ prosojil. In no 
ease, however, an; the tests ^iven speeili<* for any 
ifnpurlty, and we think it will he ns<dul to discii.^s 
the various tests that have Imsd jait forwanl for 
the iuipnrltles of most, (aimimai (>eeiirionee. 

Afoifiturr. We (ak(' tlu' sfnall loss on drylnjx in 
the water oven as moisture. Ihoush if the sa<<*liarin 
damp a ininnP^ portion may hi- hy<lro1ysed l»y 
heating with water. Thus 1 p^rm. of sa<‘eharin eon- 
taininj? about (ilT)'^',, of wat(T was heahal for sue- 
••esslve )K‘riods after iH-iriK damiKMl Avith 1 e.e. of 
water btTore eaeh. After 2 hours’ healing: the 
residue weijilu'd (l liJtMi , after -1 hrs. (ihlihh pnan., 
after (t hrs. 1 ()(K)2 >;ri’',, and after 20 hrs. 1 0012 
;;rm. After many additions of wat(‘r the weight 
rose to FlhTJ firm, and Avas still «;;iininy' \vh<‘n tla‘ 
exi>oriment Avas stopped. With no further addi- 
tion of Avater tin* weight fell to hOpTO grm. aflA‘r 
four w^vks. This fall in wi'ight is probably diu^ 
to slight volatility. 

The following figures, obtained by boiling OlOt 
grins, of saeeharin Avilli oOO e.<*. <'f water, are 
Inteivsting as shoAving tliat sa<‘<iiarin is bydrolyse<l 
(by the aetlon of ils oAvn hydrion) in mpuams solu- 
lion. After boiling for 1 hour O!!'/, was liydro- 
lysed; after 2 iiours 10 5';;;,; \ hrs.. ;n i%; 7 hrs., 
rK)-0%; 12 hrs., 0S :i";, ; 22 hrs., 82 0'';: IS hrs., 
02-8%; 72 lirs,, 058%; <m; hrs.. 07-1%; 120 hrs., 
07-4%. In a similar experimmit OKH grins, of 
saccharin dissolved in 2r»0(l e.e. of Aval«‘r was kejil 
at room temjierature (alunit 18*^'(’.); after ,‘>0 days 
0‘7% was hy<lrn]ys(*d, aftei' ‘,*2 days OO';;,, ami aflei' 
10(5 days IT tb'o. 

Tlie aetlon is not so simple as in (lie cim* of 
hydrolysis with hydroehlorii* m U), sinee tla* hydrion 
eontent deereases as the hydrolysis proeee<ls, <iwing 
to the prcMhiels of hydrolysis being weaker aeid.s 
than saeeharin. 

Mineral i/intti r. In «*sl imat ing .msIi it is advis- 
able to take advantag(‘ of tJi<‘ fact ib:it saeeharin 
•sublimes easily, and (o beat, it gently ;it lirsf til! 
practically nothing fait the mineral imitlor remains; 
the organic matter may then Ik* easily bnrnl olf. 
If the siihstanet* is luaited loo strongly at lirsl, 
a goml deal of carbon ditllenll to burn is forim'd. 

A (iiialllatlve test vvliieb indicates <‘biefly the 
mineral const it lunits (h-peiuls on tin* fart that sac- 
charin, as well as the common organic imimrilies 
if thes(; an* not present, in large aim>nrits, is soltible 
in acetone, wliilst most inorganie compounds ;ire 
Insoluble. A very poor eommercial saeeharin Avas 
found to contain 3-2% of ash and insedubh* 

in acetone. The IFF. siK'citles thai; sac<-harin 
should he “ completely soluble in 12 parts of 
acetone.’^ It is advisable to dry the acetone for 
use In this test, siiiee wet u<'eloiie extracts larger 
amounts from commercial sacclmrin than the driwl 
solvent. 

p-l^ulphonaviinobenzoic acid. The properties on 
which the tests for the para aci(ffaei>end are : (1) It 


Is hyiiroljHt'd only with .llfficulty; (2) Its soluhllily 
in wiitor Is small: (,'n its solubility In Immlsclblo 
Kolvonis Is gmilor Ihan Ils soliibililv In water- 
(4l it is a weak acid. . " ’ 

I he IFF. test (esscuitlally that of llefelmanii) is 
as folloAvs : I grm. h(‘aled for four hours on a 

Avater-balh Avilh 10 ('.e. of ;i mixtiirt* of 4 voIuiuch 
of sulphuric .icid and .‘I Aoliime.s of AA’at<*r ('oiu- 
plctcly disselvcs. ami Avlum the solution is diluted 
Avifli an eipial voliiim' of watc'r and alloAveil to 
slaml for tw(*nty-fonr hours no crystals separate.” 
From our exi)erinu‘nls Ave (Hmclmb* that the limit 
of sensitiveness is aj»]»roAimately 2"'; the te.st Ik 
long and t(*(lions, and the following luoditication 
is iH'tb'r : 1-5 grins, of .saccharin is heated witli 
10 c.<*. .)f 7(V5% IFSO, .so that the liquid boils in 
1 minule a.s nearly as jiossibk*, and boiled for 
exactly .J miniitc*; tin* solution Is jil, once liourmf 
into 1.» e.e. of distilled Avaic'r, kept cool by immers- 
Uig the vessel in (old w.ater; after mixing, tlie 
solution Is cooled under the tap, ** st'cahal ” with a 
trace of para acid, and placed in ice water; para 
acid If pn'sent to the extent of 1 ‘X crystallises out 
in I liour or le.ss. If .*!"(, is prescml tlie crystalK 
usually lK‘giu to s(‘parat(‘ befon* s(‘(*(iiug on cooling, 
and wlnm about 10“,, is iireseiil tin* para acid lu'gins 
to crystallls(* Avlnni liot. W(* lK‘li(‘V(* that this test 
is the most rapid and reliabk* Indie, il ion of the 
pivs(‘mr of jiara .acid, .and is roughly qnantilalive. 

The method of I{ems(ai and Tinrton (Aiiier. riKau. 
,1.. It, iO.'li for the (‘stimation of para acid wi* 
find to be approximately accurate only, the results 
lK*ing , always low. Avilh a considerable div(‘rgenee 
lH*twe(ai dnplieat('s, and tin* imdliod apixairs lo b(‘ 
nnsuilabb' for small .amounts. We attempted lo 
AV(‘igli the erysl.als deposited In the F.F. test ,aiid 
in onr \ mituil** lest, but liie results wmx* (‘<iually 
niisatisf.aelory. 

llelelmanii (Flmrm. (\*nl r.-FI.. 85. lOoi (unplo;. s 
a dithu'eiit ial method d('p(ai(ling on' snbi ract ing lie* 
o-lH*nzoylsulphoninnd(‘ nitrogen from the total nilro- 
g(‘n (Kjeldaiil), Avbile IToclor (.1. f'li<ai). Sue., 100r», 
2121 gives Iavo nu'tliods. one d(*p(‘miing on fin* 
dltVerenee l)elween tin* l>en7.oylsulp)ioniniide ,aiid 
tin* t<»lal acidity, and the st'cond on the extrac- 
lion of llu* hydrolysed saeeharin solnlion wit It 
clb«*r. and titration of llu* acid in the ('Xtract. 
'I’lu* lirst nu'tliod is a fairly good om* llioiigl) opon 
to criticism as regards ('xjH'rimental (l(‘tails, bid 
Aviih regard to llu* st'romi im'lho<F avc eannot bi'lievi* 
that (lu* author in.adi* more than tcntativi* exjieri 
nu'nts in this <1ire(tion. 

Fro<-tor mniiloys Kj<*ldahrs method of acid csfl- 
malbni by imams of iodldr-iodatc. a method which 
in (uir ojiinioii is oimmi lo a considiTably larger 
c\IM*rim(‘!ital error than direct titration with 
(■:iusil«’ soda, using iiluniolplilha loin as indic.ator. 
Saccli.arin as Avidl as the I wo sulj>lionamjnobcn/oic 
;i<i(ls wiion lit rail'd with caustic soda, using 
plionolphtiiali'ln as indicator, show an acidity above 
1UU';, (saoojiarin averaging 101(5',',, the ortho-aeld 
l(H-7“;,. ami tlie para-acid 1000“(,) on the assumption 
lliat they are monobasic acids. Tins is probably dm* 
to llu* o<uisi itnl ion of thesi* eoniponnds. Wh(*n tlu* 
iodiiu* is libera U'd by in'ating .sjicefiarin and the 
acids Avilh iodide and lodati*. V('ry variable resnlt‘^ 
an* obtained aeoording to llu* b'Ugtb of tinu* Ik* fore 
titration. 3'he following tabb* illustrates ibis : — 


Time j 

Saccharin 

I’aru acid 

Ortho acid 

15 minutes 

lOO’H 

00-2 

95-7 

90*5 

2 hours 

— 

10F8 

96-() 

97T> 

16 „ 

10F« 

— 

lOO'O 

98*7 

a6 „ 

lOl'H 


100*8 

1 98*7 

60 „ I 

— 


101-7 

j 

60 „ 


1 

101*7 

i 



.onu, ... » BICHMOro Am H£L->»ll,raia OP COME tCHL SACCHAKIK. 


With the asslstanw of Mlag Kthel A. Tnvlor the 
folIowinE (letemlnallons of (he aoldltv In eoinnier- 
<• 1 . 1 1 snecharln by the two inelhoilg were made 

Acldlnictric lodomctric 

0 ®;* 98-9 

98-9 ;;; ;;; 95-5 

®8'9 ... ... gg.g 

98 ... ... lOO'O 

1 II ""'■'■■•'■ilnt.v of (he end iioint 

h > h wl li i.henolnhdmlein and io,(ide-lodate tint an 

•oldTj "‘<'r<'fore of para 

.icld l.y dKTerenoe ean only lx approximate 

Oiir experlmenta on l-roetor'.s set'orni ,u..(h,«I .shoAv 
that ether l.s not an eflieieid .solvent for (he e.vtrae- 

. ' 1« lo extract the (lara add, and tlia( 

li'oetors directions would eerlalnlv not eive an 
-Meeurale estl^matlon. 2-.ll(! Erms. of a saccharin 
londumnE 9.1-2-, of hemioylsalphoninii.le was 
ixtrat'U'd .sovoii limes wifh ctlx^r; I he \vei//lits 
<‘\tTn<(e(l al'h^r (viMi i r(‘jHm<‘i)l were; O-OIMX) i^rni 
(. 7 ,: ); 0.1010 Erin. (42",,.; O-lMi (h.-.v!,;' 

Ol-M >;im. 0M()4 ^rm. ()i494 gnu 

OKIV, .; Ol.a.M EriU: (O-.o",.. The melliiiE iioint of 
(111 product of (he lirs( Ih.'ee exl ract lon.s was 24S'-’ (. 
and of the Iasi Ihree 270'M'. The experinieni was 
.slopped belore complete extradlon had been 
Mitaiired; Hk* iii-s( three e.\l raetions Yielded an 
luipure prodiid. hut (he lasi three a fairly pure one. 

Areurale ivsiiHs are olaained Uy Asiib.sliliiling 
e■ll^l ae(‘jat(‘ t<u* ether and ineri'asinff tile minilHT 
of (‘xlraetimis, dTssolvint; in water, ami re-e.xtrael- 
hilt the Jiroeess is r.Klier ft‘di.Mis. The s(dii- 
hilil\ d j)ara aeid in eih.vl aeetah‘ i.s ahoul 12 liine.s 
Ilia I 111 water, \^'llil<' ils .sohilaliiy in ether is imieh 
less. 

A iiiixliire was mad.' .if hi) ,,:n l,s of imre saeeliariii 
ie-er\ .sialli.s<.*d from ae.doiie j(li It) ]iarts of pure 
para add; this was h.vdr.)l\ .sed as usual, the 
animoiiia .llsfill.-d olf, .and I he .solution just iieidi 
hed, made up to ahoul 2o e.e,. and (‘xlracttal with 
successive porli.ms of r.t) e.e. .if (dlivl acetate- tie- 
f.dlowing are llu‘ w.M;,dits exlraetial suceessivelv 
Jrorn OOlti-t «rm.) ; di (10121 grin. IM)P’,,'- 
A' (KU(;2 grill. 2 i;o'Va; i.']) D Ol ll grm r. • 
(It 00040 00.5",,; (.5) OOUK) grm O-P)""- 

(0) nil. 

The (.dal weight exlraeh'd amounted lo T2-7()", 
and lo rieutralis.' (his to phenoljildhalein ;f4 4 e.e. of 
A, do alkali was used 11 para acid. The 
soluti.in after tltraliiig was agmin made acid and re 
extracted live times, with the result that 1).S,S'V was 
extracted, and the (‘xtracted iiortion required 
oOlJ e.e. of alkali to neutralise it, represent i'C" 
O0S% of ],arn a.'id tm.pt. 272° d.) 

d wo experiimmts wer«‘ m;id(‘ with a sample of 
commercial saecliarin; in tlie tirst 0 0 grin, was 
evtract(‘d lliree tim.'s and in Ihe second 0 g^rms. w.-is 
extracted seven times; in ('.arh eas(* the exirart w;is 
redl.ssolved and extracted twice, a thin! extrarlion 
removing' itotldn^. Tlu' results wen* 1-72, 1-7S" hv 
weigdit ; 1S1, 1 74"‘,, hy lllratlon. ' ’ 

Other experimmits h.ive gdven (>qualiy gmoil 
reASults. If a ASi'cniid extraetiou is made, and when 
the saedniriii is free froin amide, titration toiids to I 
give shglitly higher results than the gravimetric 
esiimalion. Amid.* Is indicated hy tin* gravlmetrie 
n'sulls lieing higher (hat the voliiiliet rie. 

o-^uJphonaminnhvn:oir avUl. This Is a possible 
though unlikely imi)urlly in (‘ommercial saeelnirin 
nnd is the only Hubstama* wliieli would interfere 
with the e.sllmation of o-henzoylsuJphouiiuide as it. 

Is liyd roly, sed hy dilute acids forming nnimoiiia. 
idle only nielluMi for delating and estimating it 
depends on Its greater .solnblUty. 

The following table gives the approximate 
strength of solutions saturated at the' lenii.)oratui\‘s 


9j 


nameji of Naceharln and the ortho and para adds 

treanlla in grammes |KT 100 e.e.) : 


Tornp. 0 0 . 


10 

ir> 

20 

25 


locliariu 

o-yulphou- 
(vminobon- 
zoic dcid* 

c-yulphoiiamtiio- 
benzoic acid 

O' 20 

I'OO 

0'()20 

0‘21 

1'2:J 

0'025 

0 23 

! 1-48 

0'030 

O' 20 

1-77 

0'040 

0'29r) 

2'I1 

0'055 

O’.m 

2 'a 50 

1 

0 075 


th.. swcel OihU, entiivV hJ^ 
add l)y addtn^f hU-oiik hy rodil H 
from water; itn m at wndT.'- V V’’ 
h.vdro. hl()rt(;* acid it yidded am hydrolysed by 

Ondi.vrKolvJnjc in wamrando^fr^^ y«‘ 6 ‘’'o. 

»u., a,v«a. („,tic,A(,i,ig „ 

Ailclf'.' "f deteiiuluiul (lie ,,)■((„, in-i,) j„ 

sU.,Ke 2-.. grms. o (iu,.,,. p„vv,|er..,l suecimrin wKI, 
."if ’ liour. aud lo e.stimate the 

• III l.\ . If llus IS above dial given In (1,,^ table for 

•>(",• II", 'If III ”' l"■'»'l^lcc|l by boiling 

-III. of llie solulioii for 1 hour witli 10 e e .d 
•Slroug liyiiioeliloi-,,. liirated: if 

le 1 (‘.Mill ^ hen calcul.‘it(‘d us .sjieeha rin {ii>preclai>lv 
ev -07 7 " I '"i"?"'," "If table, (lie 

Vp, '►rlho acid. 

Jhc tiguiv.s deduced from (he titration and dis. 
Iill.i. On iv.vah.s usually agived verv closely; 01"; 
o nrllm amd wa,s Unnul wlem lO'y, was added, ami 
ibhk, lound Wii.m 12% was add.Ml 

(I si l„r (le|e,.|,_„g tills saPstauee: 1 gnu. of 
■s.uiliaiiii ami ();, gnu, ,,f sodium Iiiearbonate nr.‘ 

In er- L , I a'"‘ Hw frolh kept down 

1 I ung lh(‘ )nh.‘ aguiinsl th(‘ hand; when eflfer- 
NcMvmv .slaeloms a further 1 .-.c, of wat(‘r Is added, 
of" ' * ot th(* ji'i-king. .lud Liter the re.st 

!,n •’ ^•I'>sed with the thumb, and 

.1 tor M.d.'ui .sii'.iking the sac.-iia riii di.ssolves com- 
h undissoived in the form 

of 11. H. nil II(‘,avy er.VAslals which .s.'ttle rapidly an* 
proh.'ihly undissolvmi .sacdi.irin indicating that tiu* 
test has not hi‘en earri(*d .nit j.r..iH>rlv; the detail aS 

f?( n 1 th(‘ alkaline soln- . 

on with elliyl ((‘elate .ami washing wdth waiter 
h(* amide can (*s!ima(ed. hut (he process is 
tedious, (iood commercial .sa.*(‘harin contains !>iit 
small traces of (his imjairity. 

/-cr/d f/m/ (/r.vram. L,‘ad may be estimated ns 
lollows : L-., grms. ot saecliarin is boiLai with 25 e.e. 
ol water and a few droi)s of hydroelilorle acid, 3 or 
j I drops of .V/h) tliio.sulphat(‘ an* add(*d, and the 
Jujuid hoik'd and (-oolt'd; 1 e.<' of iM»t.-issjuin cyanide 
I sohiii.m (fri'i- from sulphide) is now added and tin* 

I lj<iui(l iiKoU* alkalim* with ammonia, diJiiteii to 
j .>0 e.e., 1 .-.e. ot a io .solution of coloui’leAss .s(Kliiim 
I sulphide 'idih'.I, and tin* colour matelaad wdtli tiiat 
I of ;i standard s.dution of lead acetaU* which lias 
j bi'cn ireat(‘il .similai-ly, 

I The ars('ni(* f('st is; 1)25 grm. of Asaeeharln i.s 
I ignited with 0-25 grm of magnesium and 0-25 grm. 

; of sodium hicarh-matt'. A\f((‘r eo.ding Ihe ash Is 
I dlss(dv(*d in 15 e.e*. of LO '7 sniphurie acid, 5 e.e. of 
10%, K^Sj) ;i(lded, the sulphur dioxide Ixdled off, 

I tile .solntiim made up to 20 e.e with 10% sulphuric 
! aeid. and the ar.s(mi<' d.‘lermined eleetrolytieally, 
j using l(‘ad ealhodes, hy llarvt*y and Mlbbert’s nKxli- 
lieation of the (iut'/welt test. 

Mnitiufj point. The m.pt. of pure saecliarin is 
220° O., and is loweivd by moist ui'e as well ns bv 
impiirltles. As saccharin l.s hydrolysed (witii 
low’erlng of melting fiolnt) on drying, wv> attach 
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little Importance to this test, although it is official 
in the French and U.S.A. Pharmacopoeias, the 
former giving 223*5^^ ami the latter 219®— 222° as I he 
melting point. 

Ammonia. The U.^.P. test for ammonia by 
boiling \t^ith magnesia Is not very delicate, though 
an estimation may be made If ammonia Is present by 
distilling into standard acid. Caustic soda may also 
be ii8e<l {cf. Proctor, loc. cit.). We test for small 
quantities by means of Nesshn-'s reagent. Ammonia 
is practically never found except in traces (well 
below 0-01%). 

Easily carhonisnhJc arganie mntfrr. The Rrltish, 
French, and i'nited States I'liarmacoponas give a 
test for easily carbonisahle organic matter which 
consists in warming the saccharin with sulphuric 
acid and noting the brown tolour produced. We 
find that esseiiMally the same eohwatioii is obtained 
during the boiling with 70-5% .sulphuric acid for 
\ minute, when testing for para acid,. and IIicr'- 
fore we eliminate this test, taking the coloration 
obtained in tin* tost for para acid as Its (Sjuivalent. 

Sweetnc\ss. lly comparing a solution of saeeharin 
containing 01 grm. and 0 05 grm, of sodium bicar- 
bonate in 1 litre of water wltii a 5*^0 solution of cane 
sugar, it can l>e established wliother tl»e saeeharin 
is over 500 times as sweet as sugar, and by varying 
the dilution in case of marked dIlT(‘rence tlie sweet- , 
ness of the sticeharln can b(^ expressed in terms of 
cane sugar. We are of opinion that the limit of 
delicacy of this test is about 5% with care and 
experience. 

French Codex idcntificaCon test (cf. Bornstelii, Z. 
anal, (’hem., 27, 105; tliis .1. 1888, 158; Monn<‘t and 
Koetschet, Bull. 8oe. (’him., 1809, [.1], 17. 090). 
When heated In a test tube witli a small crystal of 
resorcinol and .several drops of concentrated sul- 
phuric acid, saccharin gives a liquid at first reddish- 
yellow then dark grt‘en. If this mixture is cooknl. 
treated with neater, and sur>ersatu rated with 
caustic so<la, a liquid showing an intense green 
fluorescence is obtained, but the test is not really 
characteristic of saccharin, since the ortho acid 
gives the same resnlts and the amide a moderate 
fluorescence. 

This W'ork wms cniTied out in the -\nalyllcal 
Laboratory of Messrs. Boot’s Pure Drug ("’o.. Ltd., 
to whom wo wdsh to express our (hanks. 


Yorkshire Section. 
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THE ACCURATE DETERMINATION OF 
CARBON MONOXIDE IN GAS MIXTURES. 

DY J. IVUU ORAIfAM. 

The author has rt.‘cently carried out a numl)er 
of experiments on llie estimation of carbon 
monoxide by means of iodine ixmtoxhie and as a 
result of these has come to the conclusion liiat 
methods of estimation based on tlie reaction 5GO-P 
1, 05=5002+1, are capable of giving exceedingly 
accurate results if certain precautions are obsen'ed. 
He has adopted two methods for use in the routine 
estimation of this gas according to whether (a) the 
carbon monoxide content exceeds 0-2%, and an 
accuracy of 002% Is sufficient, or (b) the carbon 
monoxide content Is about, or less than, 0-2% and a 
greater degree of accuracy than iW2% is required. 


For the analysis of samples under (a), an Im- 
proved form of the apparatus previously descrlbe<I 
by the author in collaboration with Mr. T. F. 
WinmiJJ is u.sed (Trans, Chem. Soc., 1914, 105, 
199(»; (his J., 1014, 044). Fig. 1 shows the new 
form of (he apparatus. The main Improvement 
consists In replacing the beaker of water, used 
! for heating piiriioses, by a small steam bath of 
the construction shown In the figure. The neces- 
sity for cooling the io<line i)entoxlde U-tube to 
approximately the laboratory temperature before 
the final reading is taken is thus obviated, since 
all burette readings are taken with the U-tube 
at the constant temperature of the steam bath, 
and thus a considerable saving gf time is cll’ected 
when carrying out a number of analyses. 

The steam bath also holds a second small U-tube 
containing palladiniscd asl)e8tos (5%), connected on 
the one side to a three-way stop-cock and tlience 
to the burette, ete., and on the other to the ordinary 
form of Haldane combustion pii)ette. 

The apparatus is mounted on a w’ooden stand, 
ft is a Haldane burette and o a Haldane com- 
pensator in the usual water jacket. A, B, etc.,, 
are pipettes containing approximately (A) 25%, 
caustic potash, (B) 10% bromine in potassium 
bromide solution, ((") 40% caustic potash solution. 
D is a small U-tulx^^ containing approximately 
2 gnus, of iodine pen(oxid(y-tlu‘ air space over the 
latter in this tul)e being less tlian 1 c.c. E a 
plf>ette cont.aiTiing ai)proxiinatoIy 40%, caustic 
IK)tash solution. F * a small electric lu'atcr for boil- 
ing water in G, a wide test tulx' (2' dlam.). fitted 
with an indlarnblMu* Ining Ihroiigh wiiii li pass the 
U-tiil)e.s, D (LOj) and I (IM-aslx'stos), a thermo- 
meter T, and* K, a small condensj'r. the inner 
tube of which readies i)elow tlie lit'nd of the U-tubes; 
it is pierced with .several 'small iiolos just iKiowthe 
niblKU* hung so that tlie steam from tlie boiling 
water passes up to the toj) of G, througli these 
holes, and the c(.m(lens<‘d water then drops 
straight into the test lnlM‘ without coming into 
contact witii the U-tnlx's. 11 and lU are two 
hoards covered with asbestos and built out at right- 
angh's to tile stand in order to protect the main part 
of the apparatus from radiations from the electric 
heater. .1 is the ordinary form of Haldane combus- 
tion pipette (with fine iilatlnum wire) connected 
to the usual mercury resm-voir. Several pieces of 
asb(‘slos millboard are placed in the po.^il.ion, L LL 
to prevent undue heating of tlio connecting tubes 
from D and L Tlie whole apparatus is sealed 
together as far as possible: at certain positions, 
how'over, connections by mcaTis of india-nibl>er 
pressure tubing are desirable in order to facilitate 
the removal of tlH‘ iodine iKmtoxide tube for re- 
vivifying purposes. Wlum tlie apparatus is required 
for an analysis, I1 h‘ electric heater and (he water 
to condenser are turned on. After about ten 
minut.es willi tlie heater in use In tlie anlhor’s 
laboratory the water is boiling vigorously and after 
half an hour the voluim? of gas in each U-tube 
has Ix'come conslaiit. ’Pile levids of the liquids in 
the various pipettes are hrouglit to their resiiec- 
tive graduation marks, the sample taken in and 
analywMl for carbon dioxi<h^ (sulphur dioxide and 
hydrogen sulphide), nnsaturated hydrocarbons, and 
carbon monoxide- following the prowdnre described 
in the previous communicallou already referred to. 
With care, results ean readily bi^ obtained agn'Cing 
to 002% when the samples are analysed in dnpli- 
ente. For example, a coal gas and air mixture on 
analysis gave carbon dioxide, etc,, and nnsaturated 


• The Binall furna^'e used by the author was made from 
i empty citrarette tin iuet over 2 in. Internal diameter and 
•out 3 in. in height. This was covered with a layer of 
beitoB paper, upon which a suitable len^h nf 
detanco wire was wound, and the tin then well covered 
th more asbestos paper. 
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Jiydrocarbons, 1*41, 1-40; carbon monoxide 210, 

210 %. 

The palladium-asbestos TJliibe, I. recently intro- 
duced, has IXH'n found to work satisfactorily for 
the estimation of hydrogen in gas mixtures,* con- 
taining of course sufficient oxygen for the reaction. 
Tlie oxidation of the hydrogen has been found to 
l)e rapid and complete even witli a gas mixture con- 
taining approximately 20% of hydrogen. 

The following analysis is i'llustrative of tlie 
accuracy of tin* metliod : — l*y palladium-asbestos 
tube O-fjo, 0*51%. Ily combustion over red hot. 
j)latlnum spiral, 0-52. 

In passing It may Ik* mc'utloned that in a mix- 
ture of air and carbon monoxide (0-21%), Ibe latter 
was quite unacted upon by the palladium-asl>estos 
at the temperature employed (100° C.). 

In analysing mixtures containing a bigb jier- 
centage of hydrogen in addition to saturated bydro- 
carljons, the gas should Ik* i massed through the 
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last two gases, the carbon dioxide, unsaturated 
hydrocarbons, and carbon monoxide are first esti- 
mated. Ry turning the necessary stop cocks tlie gas 
is then passe<l to and fro slowly over (he palladium- 
a.sl»estos, a coui)le of jmssages having been found 
sufiiclent to oxidise all the hydrogen to water. The 
connections to the remaining pipettes are “ waslied 
out” and the hydrogen oxidised by passage over 
tlie palladiuru-asi)estos, tlu* process lK*ing rei)caled 
until a constant volume is obtained. Two-thirds 
of I he co!ilrac(ion observed gives, of course, (he 
actual qiiantily of hydrogen present. The methane 
may tli(‘n 1 k* estimated in the usual way by burning 
will! (ho aid of (Ik* coil of finc^ platinum wire 
heated el(‘clrically in I he* Haldane combustion 
pilK*lle, J, I he presence or al>sence of higher 
(saturated) liydrocnrhous iKung sliown by the ratio 
of the coni raci inn lo the volume of carbon dioxide 
I)rodiicod by the combustion. ^riie amount Of 
inetham* or other hydrocarbon left finally after 




lul>e, 1, rallier .slowly at first, ofherwi.se tlic palla- 
<iium-ashestos may attain a high temperature 
locally and as a consequence itartial combustion of 
the hydrocarbons may occur.* If (his precaution 
is ob8<*rved, the method appears lo give satisfac- 
tory results for the separate determination of 
hydrogen and inetliane or other saturated hydro- 
'•arhons. In the analysis of a mixture containing 
hydrogen 7-43%. methane 717%, no trace of the 
combustion of the latter took plact' during oxida- 
tion of tlio hydrogen by the palladium-a.sbestos at 
100 C. Wlien analy.siiig Rample.s containing carbon' 
dioxide, unsaturated hydrocarbons, carbon mon- 
oxide, hydrogen, and methane, with snfficiont 
oxygen present for the complete combustion of Uie 


• Further experimeuts a 
to replacing the palladium 
wire In order to r^uoe the 
oxidation; 


ro l)olnff carried out with a view 
-oBbeatos hv very fine palladium 
risk of local superheating during 


n‘mov.'\l of tlie other gases mentioned must Ik? 
below the quantity nece.ssary lo form an explosive 
mixture, i.c., in the case of methane Ik*1ow 5-6%. 

Very often, and especially In analytical work 
c-onnecled w'llh coal mines, it is necessary to esti- 
mate very much smaller quantities of carbon 
monoxide than those dealt with in the apparatus 
already deserilxul, and to obtain results accurate 
lo le.ss than 001%. An app.aralns made in a 
I»or(al)Ie form has therefore been devised for this 
lairpose. .11 can be made in either of two forms — 
the (UK* for u.se niKh'rgrmind in safety-lamp pits 
and the other for u.so in naked-light pits or other 
places. The method employed is substantially tlie 
same in each case. A known volume of the air to 
be analysed is passed over iodine pentoxide heated 
to a toniiK?ratnrc between 00° and 350° C. (after 
removal of all gases which Interfere with the 
reaction), wliereby the carbon monoxide is oxidised 
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to dioxide and a corresponding amount of Iodine 
liberated. The iodine Is absorbed in a solution of 
potassium or sodium iodide (10%) and titrated with i 
a standard solution of sodium thiosulphate, using , 
starch solution as indicator. The analysis can be j 
completeil In about five minutes and an accuracy 
of 0-005% obtained without much difficulty. The 
apparatus was si)eciiiUy required for the deter- 
mination of very small (]ujvntitles of carl»on 
monoxide in mine air. since 0-2% in air Is highly 
dangerous, and even working in an atmosphere 
containing 0 02% for a i)erio(l of eight hours would 
appear to have uni)leasaiit after cflects. 

I. ApimralUii for use in safety pits. 

The difficulty met with ha.s been to keep the iodine 
pent oxide at the requisite temperature. This has 
now been overcome by using a good thermo.s, or 
otlier vacuum, llask, iilled with oil of high boiling 
and flash point. Tlio latter is heated to al)Out 


quent analytical process. The reservoir is fixed 
and the passage of the gas sample brought about 
by blowing through the indlarubber tube fitted with 
a pincli clip. C. Set of absorption tubes for purify- 
ing and drying the gas sample; tlie first contains 
a strong solution of bromine in ix>tassiiim bromide 
solution, the second saturated caiustlc soda solution, 
and the other solid caustic soda, calcium chloride, 
and finally phosphorus pentoxlde. The bromlm* 
ves.sel is fitted with a small glass valve, so that 
when the apparatus is standing practically no 
bromine vapour diffuses over into the strong caustic 
soda solution. Since mine air contains practically 
no trace of unsaturated hydrocarbons under ordin- 
ary conditions, it has been found useful to have a 
sccopd three-way tap so that the ga.ses can either 
be passed directly through the caustic soda solution 
if unsiitu rated compounds (which interfere with the 
action of iodine pentoxlde on carbon monoxide) are 
known to be absent— or if the contrary Is the case, 



150° C. before commencing a series of tests, and 
the loss of heat has been found to be only such as 
to r^uoe the teminu-ature of the contents of the 
flask to 90° C. after seven hours, thus leaving ample 
time for a great number of tests undergrouml. T(i 
avoid the trouble of taking the apparatus to i>ieces 
in order to heat the oil, au electrical method of 
raising the temperature 1ms been devised, by means 
of which the contents of the vacuum flask can be 
raised to 150° C. in the course of almut five minutes 
and the apparatus is then ready for use. 

The apparatus (fig. 2) consists essentially of the 
following, contained In a portable wooden ctise with 
hinged front, side and top A. Gas sampling vessel, 
capacity 100 c.c. (or other known volume), fitted 
with three-way stop-cook, a. B. Reservoir con- 
nected to A (and containing about 100 c.c. of water) 
by means of which the sample l^rtaken into A and 
passed through the apparatus during the subse- ) 


by turning the tnp the other way the sample may 
he made to bubble in a fine si ream through the 
bromine solution, and then pas.sed on through the 
concentrated so<ia solution. D. A vacuum flask, 
eonlainlng oil and fitted with a hung holding the 
U-tnbe containing about 10 grins, of iodine iient- 
oxide, a thermometer, and two narrow tubes con- 
taining a small quantity of mercury, Into the 
bottom of which are sealed copper leads connected 
to the lieater. The latter is made of nlchrome or 
other high resistance wire. It lias a resistance of 
! approximately 220 oiims when required for use 
where the ordinary lighting circuit Is 220 volts. 

; In order to raise the oil to the necessary tempera- 
ture, two leads from the lighting circuit are placed 
1 In the mercury cups and the current passed until 
the requisite temiierature is obtained. H. Delivery 
tube connected at one end, by an Indlarubber con- 
nection, to the iodine pentoxlde tube, the other end 
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being so drawn out and dipping into the pota.ssium ! 
Iodide solution In a test tube that the gas passing i 
through the apparatus comes out of E in a scries j 
of very small bubbles. Complete absorption of the ; 
iodine is thus <;nsured. BS E^ etc. Spare test tubPs | 
containing !('% potassium (or sodium) iodide j 
solution, F. Ungraduated burette containing starch j 
solution (apiroxlmately 1%). C. 5 or 10 c.c. I 
burette graduated in 01 c.c. contaijiing sodium thio- ' 
sulphate of such strength that each 01 c.c. (f.c. : 
2 drop.s) of solution is eriuiv’alent to 0 01% of carbon 
monoxide when u.slug 100 c.c. of sample. : 

To carry out an analysis, the tap, a, is turned to 
connect to outside atmospliere, and by opening Hie 
l)inch cliiJ and blowing througli the tubing con- 
nected to B, A is filU'd to the tap with water from 
B. The pressure in B is then ndeased and the 
water allowed to flow back from A to B until the j 
100 c.c. mark Is reached (the quantity of water in 
A and B is just such that tlie levels are the same 
at the 100 c.c. mark). 

The tap is then turned to connect to tiie purifiers, 

and the 100 c.c. sample forced rapidly througli 
the apparatus— the tulM‘, E, being not yet connected. ! 
This iircliminary “ wasliing out” process fills the | 
purifying tubes, etc., 'with the sample to be, 
analysed. A second 100 c.c. .sarniile is tlien taken | 
in as before, the tube, E (dipping into the pot as- , 
sium iodide solution in the test lul>e), is connected ! 
to tile iodine pentoxide tuln^ and the .sample then ! 
pas.sed through the aiojaratus at .sucii a .sixsal as 
to complete the pas.sage in approximately two 
minute.s. The tap, a, is then turned to tlie iiori- 
zontal position, thus shutting ofl’ A from hoth air 
and purifier. 

E is (hen di.sconneefed ami the tesi tube contain- 
ing potassium iodide solution removed from tJH‘ 
spring clip: a little of the .solution is drawn up into 
E by suetion in order to rinse out (ln‘ inside of 
the tube, and a few drops ot^ starch .solution arc 
added— tile cleiraeterist ic bluish-violet colour of 
starch iodid(‘ being i»roduce(l if any appreeiahle 
(plant Ity of carbon monoxide lias been present in 
Die .snmpk*. Standard thiosulphati' .solution is tlum 
i dded, drop by drop, until the blue coloration oom- 
[)!( Udy disappears. 

When more tiian O'.'!';,', of oarhon monoxide is 
L»re8ent in tlie .sample under investigation, a portion 
of the iodine liberated may condense in tlie upper 
[»art of the iodine pentoxide tube or In tlie delivery 
tube, E. To obtain accurate results in such a case, 
100 c.c. of the sample may be iiassed tlirougli the 
apparatus and the Iodine ilb(‘ rated absorb(‘d 
I without the preliminary “ waishlng out” of the 
purifiers, etc.), followed by the passage of 200 c.c. 
of fresh air — or air of small known carlxui monoxide 
(‘onteiit. Any condensed iodine will then 1 k‘ 
volatilised completely and carried through into the 
lK)lassium iodide ab.soriition tube. The amount of 
carbon monoxide i>rcsent in the air ns^'d for 
” wa.shing out” the sample is then deducted from 
the actual amount found. • The accuracy of any 
determination can Ik* incrcas(?d by pa.ssing several 
too c.e. lots tbrongb the apparatus without changing 
the tube, E, or the ixitassium iodide solution. 

Before commencing any series of tests, f.c., Just 
after heating the contents of the vacuum flask to 
150^0., it is advisable to do a blank test on 200 c.c. 
of fresh air. The potassium iodide solution should 
give no appreciable colour on the addition of a 
couple of drops of staixdi solution. 

A number of spare test inlx^s with delivery tubes 
are fitted by means of spring clips Into the case. 
The same solution and tube can, however, be used 
over and over again provided the deoolorisation, 
has been very carefully effected in each case. 

The complete apparatus In case weighs about six 
l>ound8. 

The following results give an idea of the accuracy 
obtainable with careful working of the apparatus 


Table 1. 

Carbon monoxide and air mixture. 


1 

Vol. of ; 
sainplo 1 

Temp, of 
I 2 O 5 

Time of 
posaago of i 
gaiiiplo 

%(;0 by 
titraliou 

' Actual 

1 quantity 
CO present 


® C. 

inln 8 . 


’ 

1 200 C.C. ! 

H;i 

n 

0-056 

; 0-061 


81 

5 

0-058 

; 0-061 


115 

8 

0-061 

0-061 

1 

120 

5 

0*060 

0-061 

0 

m 

4.1 

0 061 

0-061 

0 .. 

i:i7 

4^ 

0-060 

0-061 

7 ,, 

161 

5 

0-066 

0-061 

H 

165 


0'070 

i 0-061 

0 

170 

4 

0 067 

: 0-061 

10 lOOc.c." 

96 

') 

0-270 

' 0-277 


* Washed out with .‘tOO c.c. of air aiid conveted for the 
CO content of the latter. 

Similar ivsults have Ix^en (^taiiu-d with otlicr 
mixtures containing carbon moiXxidf*. The appara- 
tu.s has also been employed very .successfully iinder- 
ground. The results given above show that, tlie 
best; range of teiri])erature for carrying out tin* 
analysi.s is I.IO'-' C. 

I'he tliiosulphatc solution can lx* standardised to 
refer to sami)le.s mcasurt'd at EP or any other 
temperature. Any variation in t(‘i)ii>erature can 
tlam be allowed for— for example, if tla* thiosuli)liat(‘ 
.solution i.s standardisi'd for use* at ir/M'. and the 
apparatus i.s being eiiqiJoyed in an aimosi>bcre at 
20^0., the correction to be added to (he titration 
result will e(pial 1-3% of (he latter, (k^rrection 
.should also l.m made for luvssure wlieii llii.s diUVrs 
considerably from normal. 

H. \ppara(us for use in nfikrd-Iif/li I " /u7.s (/r 

other pln( 0 's‘. 

'riiis is essentially thci samy .as that descrilH'd 
for safety-lamp pits, with the exc«‘ptlon that the 
ifjdine pentoxide tube is heatt'd in a hot-air bath 
produced by pa.ssing a current of approximately 
2 ami>s. from a 2-voli accumnlator cell through a 
<‘oil of wire surrouiidiug the iodine pentoxide 
TJ-tube, the whole being contairual in a vacuum 
flask ns before. In this way an air bath remain- 
ing more or less constant at 110° C. can Ik* obtained. 
The 2- volt accumnlator used should last for 
about six hours under these: conditions. The air 
bath and iodine pentoxide tube take i to 1 of an 
hour to attain the requisite temperature (approx. 
lOpo—iioo C.) from the time of first switching on the 
current. B.y using two 2-volt cells, and with suit- 
aide switch <x>nrH‘ctions, the time taken to beat 
the iodine pentoxide tul>e in the first place may 
be considerably nxliiced by c^ounecting the (xflls in 
scries until the requisite temiierature is reached, 
and then switching over to put them in parallel. 
Under lho.se conditions the apparatus will remain 
for a much longer period at the neex'ssary tempera- 
ture. A small electric bulb, with short pieces of 
flexible (xmncH’tions, can also be fixed to the case 
and used to illuminate the apparatus. 

If the apparatus is requlrcxi for use in places 
where the temperature approximates to the freezing 
IK)lnt of water, c-ertain modifications an' niax*ssavy 
owing to the very .slight volatility of iodine vapour 
ut low temi)eratures. For example, at 0 C. ft 
sample containing more than 0 02% of carbon 
monoxide woiild deposit crystals of iodine after 
leaving the iodine pentoxide tube and becoming 
cooled to the atmospheric temi)eraturc. To over- 
come this dllBciilty and to make the apparatus of 
general use, the Iodine vapour is prevented from 
condensing before reaching the potassium Iodide 
absorption tube, by continuing the Seated resist- 
ance wire with a few colls round the tube, and as 
near as possible to the connection, to E. This 

o 
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portion of the Iodine pentoxlde tube Is then covered 
with asbestos paper In order to retain a maximum 
quantity of heat. It is advisable to have the hun^, 
tittiug tile vacuum ilask, wade of asbestos. 

Instead of absorbing' Ihc iodine in potassium (or 
sodium) iodide soJiition, it may be absorbed in a 
definite (luaiitity of some organic solvent such as 
carbon tetracliloridc*, and (be quantify absorlx'd 
determined by colorimetric comparison with 
standard solullons of iodine in the same solvent. 
For the most accurate work, bowever, (he titration 
with thiosu]i)ba(e is n'commeiuled. This lias Ikhui 
found to be don<* quite easily underground or uny- 
where else by tbe aid of artificial light. 

It ha.s lieen shown previously (loo. cit.) that 
hydrogen by itself is not attacked by iodine pent- 
oxide jirovided the tem|H‘rature of the latter is 
kept below 130° (\ These exjieriments were carried 
out using the laboratory form of apparatus, with 
which the experimental error may be con.sidered to 
he 002%. Tests with hydrogen mixtures of vary- 
ing concentration have been carried out recently by 
the iodine titration method. The results of these 
are given in Table TI. 

Tarlk 11. 


Table III. 


Ilydrogon 

Error usti- , 

' mated as (.’<) 

Toinp. of 

Time of pansago 
of 1 00 o.c. 

1 sample 

% 


C 

i mine. 

eoce. 

fO 

O’OOo 

117 

1 1 

35 


0014 

llH 

1 

4.5 

TO 

O'OOO 

133 

0 

40 

9‘C 

0-022 

138 

2 

0 

9'6 

0-007 

143 

0 

30 

10*0 

0-002 

lie 

0 

30 

16'5 

0-006 

110 

0 

4.5 

17’5 

O-OlO 

108 

2 

30 

18*0 

0-017 

]19 



20*2 

0-004 j 

08 

, 2 

40 

21*0 i 

0-001 

97 

0 

40 

22*0 i 

0-007 1 

109 

: 0 

30 

23*0 

0-017 , 

no 

i 


36*0 

0-002 i 

93 

1 1 

0 

40*5 

0*00.5 

94 

1 1 

0 

96-0’ 

0-02 1 

127 

i — 



* This mixture, on lieiiig allowed lostund in contact with 
the hot Iodine pentoxlde (at about TJO C.) tor one hour 
produced considcruble decomposition of the latter. 

From the abov<‘ figures it will be .seen that ttie 
error produced Is largeiy dei»endent on tlie period 
of exposure of the gas mixture to the iodiiu* pimt- 
oxide, as well as on the temperauire of fhe latter. 
For the complete oxidation of cartion monoxide in 
quantities of about for le.ss than) 0'2%, the lime of 
Iiassage of a 100 c.c. sample of Ihe gas should not 
be less than IJ minutes in order lo obtain a rc.sult 
accurate to witblr) O-005%. If (be temperature of 
Ihe iodine pentoxlde be kept l>elow 100° C. up to 
20% of hydrogen may l>e present without an a])i)r(‘- 
(.‘iable amount being attacked. As the temperature 
of the iodine i)entoxide is raiscal and ttie time during 
which the gas is exposed is also increased, the error 
produced becomes apprecialihb It tias iicfui pre- 
viously shown (Graham and Winmill, loo. cit.) that 
although hydrogen alone i.s attacked to an extent 
equal to less than 0 02% of carbon monoxide, pro- 
vided the temperature Is below 130° C., with mix- 
tures of hydrogen and carbon monoxide— unless 
these gases were present In (piaritities Jes.s than 
20% and S% resiX'Ctively— results accurate to 0 02%, 
could not be obtained even with the iodine 
lientoxide at about 100° C. 

The following tests imv<? therefore been carried 
out to see whether tb(‘ method just described is 
sufflcjently accurate for the determination of small 
(piantitles of caribou monoxide In t)|0 presence of 
comparatively large amounts of hydrogen. 



o 

5 

— ^ 

1 

1 CO 
present 

/ Error in 
I percent- 
jafreof CO 

ITemp. cf 
j iaOA 

% 

% 1 

‘ 1 

1 ' j 


6-1 

0-007 ' 

0-008 1 

-0*001 

107 

9-0 

0-147' 

0-160 j 

-0*013 

101 1 

10-7 

0-036 1 

0-023 j 

4-0*013 

105 1 

17-4 

0-034 1 

0*025 1 

-f 0*009 

103 


Time ot 


sample 

I mins. secs. 
3 0 

1 0 

1 .35 


• Oxidation probably incomploto owing to too rapid 
passage of gas mixture. ^ 

If tile results for the carbou monoxide, as found, 
be corrected for tlie small error produced when 
liydrogcn alone, in an equivalent amount and at a 
corresponding temperature, Is pas.sed over iodine 
peutoxide— i.c., from tlie results given In Table II.— 
tlie corrected results in tbe citse of the last two tests 
(Table III.) agree very well with the theoretical, 
cotbsideriiig lliat tlie experlmenfal error of the 
litration alone may easily amount to 0 003%. 

hi/lunioe of methane ami hif/hcr saturated lii/dro- 
carhous. 

Methane has been found lo he uiiattacked by 
iodine pentoxlde at ilie temperature (‘luployed. 
Normal iKuUane in quantities less Ilian 0-2% is 
only slightly attacked, but when present in larger 
(piantities a considerable quantity of iodine is 
liberated by the reaction. 

As lia.s been already explained, how'cvcj’, the 
portable apparatus just described (Fig. 2) was 
designed specially for work In saf(‘ty-lamp pits. 
Hydrogen and liigher liydrocaiboiis in sucli (juan- 
tities as \Aill afloct appreciably Ihc accuracy of the 
method, have not Ikhui met with in samples frOm 
working places underground. 

Discussion. 

Mr, P. W. Tti( iiARDsoN asked whether the appara- 
tus might not he apiilbnl to d(‘terminlng the presence 
of minute amounts of earhoii monoxide in blood. 

The CiiAiitMA.N complimented the author on 
devising an apparatus by metins of which accurate 
results could he rapidly obtained. He asked 
Avhether the colorimetric metliod would lx‘ suitable 
for use in a pit, also whether Ihe drop burette was 
sutlicleni ly accurale, 

I’rof. .1. W. Form asked if the author had used his 
apparatus for the analysis of the iiroducts of 
imiH'rfect combustion suf'h as might occur when a 
fiaine .struck a cold tube. An analysis of that kind 
was by no means simple because of Ihe difflciilty. 
of dlstingui.sliing quantitatively hydrogen, paraffins, 
ohdines, aldehydie substances, carbon monoxide, 
hydrogen l>e^oxId<^ etc., some or all c>f wtiicli might 
tj<‘ presmit in small quantity. The pnlladiuin com- 
bustion tulK^ upireanai to give satisfactory results, 
althougli It was not generally regarded f.avournbly. 
In ids experience the colloidal palladium pii^tte 
was only reliable wlien used with special pre- 
caiitlori.s. 

The Atjtiiou, in reply, said that prubably the 
carbon monoxide In blood could be estimated by 
agitating the srrmple and passing oxygen tlirough 
it to remove tbe carbon monoxide. Tlie colori- 
metric te.st was not so salisfactory ns the starch 
test, but could probably be uscal in the pit by siir- 
v(‘yors and others who would be likely to prefer 
It to a titration method. He thought the drop 
burette was sufficiently accurate. Tie* only Instance 
he had examined of Incomplete combustion due to 
a flume striking a cold surface was when be had 
investigated a case of carbon monoxide poisoning 
due to a geyser not being provided with a suitable 
flue, resulting in the formation of considerable 
quantities of carbon monoxide. . 



Vol. XXXVIII.. No, 3.) 


TRANSACTIONS 


[February 15, 1919. 


Birmingham Section. 


Mveliny held at Birmingham University on 
Wednesday, November 27th, 1018. 


MR. HENRY SILVESTER IN THE CHAIR. 


NOTi:S ON (UIEMIC.AL STANDARDS AND 
THEIR REARING ON THE UNILTCATION 
OF ANALYSIS. 

HY C. II. RiD.SDALE, E.I.C., A.\D N. D. RID.SD.^LE. 

Introductory. . 

At the present time, when the Iron ami Steel 
Institute, throu^^h its No. 5 t'ommittee, has in 
progress the preijaration ot analytical steel 
standards, it appetirs ojiportune and iuiportunt 
that intorniation connected with the subject 
should be gathered and carefully considered and 
<liscussed. Ry this im'ans valuable experiences and 
ideas may be elicited, and (here should be greater 
likeliliood that any stamlards i.ssu(‘d as authorita- 
tive may really possess all the qualilications neces- 
sary to warrant their acceptance. 

Resides treating tin* matter generally, tlie autliors 
wish 1.0 i)lac(i at the service*, of tho.se interested 
certain views arising from many years’ study of 
the subject, and tln.ur own exiM‘riences of the pre- 
paration ami issue*, both of private standards and 
-particularly over the last three years— of 
st.'imlai'ds i)r(‘])ared on a much wider basis. It is 
iinpoi tant, too, to r(‘Cord for ref(‘r(*m*e as many 
I*oiuts as jiossible, as sonui which may seem minor, 
amj hence be easily oveuiookid, are really vital. 
Only mattcu-s which have come under the authors’ 
own ob.servation will be dealt with. 

Discrepancies in chemical analysis. 

If two or more chemists, say, a seller .and a 
buyer, te;.st the .same samplt*, their results <lo not 
always agrei*, and a disputt* m.ay arise involving 
lie.aajis the re.|<*ctioii of inat(>rial. Many of the 
mifc' 'Uici'ptions as to di.sagreiunent are, of course, 
dm* io <llllerences in sample, but even with an 
nb.solubdy homogeneous and identical sample, 
dillerences may ari.se wlilch are merely .an indie.a- 
llon of the limitations of analytical methods. 

The authors have had abundant evidence of tliis 
when comiilliiig the results of the co-operators for : 
<‘ach of llK'ir own recent standards i.ssued. Here 
the (iu(*stion of wjint of homogeneity was ab.soIult*ly 
ruled out, whilst all the chemists were mt*n of 
standing. Yet coushh*r,ible dilferen(H*s were 
obtained, as will be shown lat('r. 

One valuable point about standards is that by 
demoiiytr.atiiig these dill'crences between analysts, 
even under exc(*idioual conditions of uniformity 
of sainpl(‘, they force very dost* attention to and 
searching invi'stlgat ion of methods themselves. 

The commercial need for the uni/icalion of analysis. 

As pointed out by the authors in a former paper :* 
“It is astonisliing that where .saU*s are made to 
si)ecllied limits of analysis this slate of things has 
been tolerated .so long. Riiyers and sellers have a 
right to demand that figures siK>cilied should not 
have uncertain value.s. Meanwhile a tigiire such 
as, say, 007% phosphorus, lias no fixed value. It 
detiends entirely on the i)er.soualit,y of the reference 
chemist; if he linds a high resuit this may limit 
the steelmaker to 0 055%, or, on the other hand, 
allow him up to 0-08%.” 

“ Mochanicalitiing AnalyuiB,** Journal of the Iron and Ste^ 
Itutituu, lyii, No. L. p. 83a; 


The small limits allowed In carbon, phosphorus, 
sulphur, or other element do not really give the 
latitude they seem to. Take, for Instance, carbon 
0-40— 015. This naatus In pr.ictice that the steel 
miLst always be so uniform lliat no part of a cast 
mn.st coiui* outside the limits, and hence the effec- 
tive margin may be almost nil. Rut there are 
dilference.s in the same cast, and even in the same 
section at dliferent parts, to say nothing of different 
ca.st.s; so even if the manufacturer can keep all 
casts to avenige on tiie whole 0--125%, it only allows 
0025% variation from this. Witii pho.siihorus and 
sulphur, the margins are appreciably less than 
with carlion, and the difliculties greater. 

As dilference.s betwe«*n the n^siilts of various 
chemi.sts may eiiual or exceed the limits allowed, 
it is very Important to the manulact urer to have a 
nu‘an.s of gauging the particular rercrence chemist’s 
testing, on whose results the acceptance or rejection 
of large batches of material deixuid. 

Attempts to meet Hit neat. 

Standard methods of analysis . — In ISIH) Raron 
.1111)1 ner von .Joiistorlf gave a ])aiu‘r lu'fore the Iron 
and Sl(*(‘l Institute on “ U'lie Introduction of 
Standard Methods of Analysis ” {Journal of the 
Iron and Steel Institute, No. I, pp, 80—115) 
and (p. (tS) a number of “ the causes that bring 
.•iboiit ditlerenees in analy.ses” were reviewed, the 
remedy advocated being clear from Its title. 

The autliors’ first (*lforts in the causi* of iinilica- 
tion were direct('<l to evolving a system of standard- 
ised methods of analysis for certain elements, in 
which not only was the* proecdun* mimitely and 
c.xactly d(*fined, but the standardising was auto- 
matically brought about, the conditions fix'ed, and 
tlie number of operations greatly reduced, as 
<iescril)e‘d in tlu'ir ])api‘rs before the Iron and Steel 
Institute in Rfll and 1013. 

In the first of these papers the need of unification 
of analysis was again dwelt on, and bow the want 
of it -‘ulversely aneeti*d commercial inatlers. Mr. 
Ib'rdsman again dealt, with the same subject in 
.November, 1011, f but still no action was taken by 
any Society to bring about, unilleatlon. 

The system referr(*d to has been tiroved to give 
acenrato results (piiekly, mlUlons of analyses con- 
llrming abundantly that it has gone far towaixls 
solving the problem, and particularly towards 
raising the relia])ility of results when working 
under hurried conditions, and h*d tlie authors to 
t.-ike the further stej). 

Chemical standards, — ’i'lie api)reclation of the 
need of standards as a means towiirds the unitica- 
iion of analysis is still contined in the main to 
clieinisis, and it is surprising how many who, it 
might have been snp])Osed, would thoroughly under- 
stand It- such ns works man.ager.s and leading 
engineers— have no conevption of the moaning 
and function of standards. Therefore the fact 
should be pressed home that as an ah.solute value, 
neither specilied composil ions nor certified aiijily- 
ticjil results are by any means ilelinlte unless 
e.rprrssed in terms of a specific analytically 
standardised sample. Ry the popular and com- 
l»relu*nslve term “ chemical standard.^ ” is meant 
samples in suitable eondition for analysis which 
have lx*en alreiidy aualytic;illy stand;irdi.sed, and 
.are taken as having a definite recognised com- 
position. 

The function of staiolards. 

Scientific.- Cor the checking of analysts' work— 
espi'cially that of young and less highly trained 


t “ Standardising llanld Analytical Methods forSteolworka 
and other Purpi)^08/’ Wost of Gotland Iron and Stool lustl* 
tate, Sei^Bion ltRl- 12 . 


O 
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aesistanta, where the senior has little time for 
I^ersonal supervision. 

For the advancement of methods of analyst's and 
checking their accuracy. 

For comparison of the value of quick or works 
methods commonly employed with that of lonirer 

methods regarded as more accurate, lu which all ■ imjionaiice 

sorts of precautions ar(‘ taken. attaches to this, both that it may allow for thorough 

For Standardising and checking volumetric uud for other reasons. 

solutions, e.g. acids and alkali in the estimation of sorts of attempts liad been made by the 

phosphorus in steel, or biehromaie. etc. authors to counteract the eli’ecis of segregation, 

For indirectly checking the purity of reagents. small i>ieces of tine wire or strip 

Commercial. —We have already si‘en that under (rt'presentiiig, of course, the whole cross section) 

present conditions no analytical tigure has an | into very short lengths; and they even for 

absolute value which can b<‘ r(‘adily check(‘d in : whih; carefully considered the possibilities of 

such a manner as a weiglit or a measure can lx*. | tabletted after thorough mixing. 

But chemical standards, properly used, serve as j tlu'se, however, were Impracticable, and 

a gauge to composition. This is not, therefore, j seems no doiVbt that for metals which can be 

merely a question of academical interest to i <irllled, turn(‘d, or milled, these are the best ways 
chemists. It attects works managers and specify- j of dealing w’illi them. Of course, the larger the 
Ing engineers or Government deiiartments evmi I taken for analysis, the easier is it to ensure 

more vitally, faeililating iirodiielion by minimising i nnlformily with a body like steel. For exanqile, 
delay ami rejeetions, owing to the former being ! there is mueh less likelihood of variability between 
enabled to attune their manufacture and t(‘sting to i 5-grm. portions (for silicon) than between 0‘1-gnu. 
that of the referee. portions (for colon r-cairbon l(‘sts). 

In this conned ion it may l)(‘ mentioned that when Obviously, however, speeial measures must lx 
the authors repre.seiited this to ih(' Admirnlly Steel taken lo preveni IIk* pieces obtained being too 
Insixction Department and the Minislry of ! aud provided the material turned out Is 

Munitions (Land) Servin', requesting them to I Ogtit, it, matters nothing which method has b{'en 
co-operate in the testing of these standard steels, | usimI for preparing it. Tlu‘ pieces should be so small 
they willingly aequlesced, thus showing tladr j at h'ast, several go to a tenth of a gramme, 
desire to assist and work harmoniously with nianu- ! am) thus tend to sinaire an averaging cfl’eet apart 
facturers, ami to remove as far ns iK)ssi!>le ! tliat broiiglit about by thorough mixing of 

dlfllculties out of their way. j the sariqih*. With ordin.ary cutting api)liancos and 

^ ' certain stcids, however, liie tendi'iiey is to yield 

Ihr practical application of standards. j idther long coils or Jnrg(‘ curly pieces If thin, or 
By engineers and oilier buyers.— Them} should <‘lse thick lumpy pieces. Ttie forimu- are unsnitiible 
make an Invariable practice of only spi'Cifying as weighing too miioh unless broken ui>— 'whicb Is 
“ in terms of ’’—tliat is, referring their figures to Imjiracticabh'— and the latter, besides usually 
a recognised standard sample. Then anyone weighing too much, are quite nrisiiilahle for certain 
working to their stxcilioatiou would know exactly tests, such as carbon by direct combustion, for 
the value of their figures. It is extremely desirable wbhli the piixes sliould be thin. On the other 

that they should appreciate the practical imi)or- liaml, if [uvitared in the ordinary way in very thin 

tance of this to their own Interests and tliose of : drillings loo much of the siih.stance may be in 
the Industry generally. There need be no objection I powdi'r form, wliich is objectionable not only for 
even should they not care to accept the general j colour-eaiiion ti'sis, but also from the difficulty of 
average of all the analysts’ tests as correct, as ! always widgliing off a fair proportion of iKiwder 
they can take any of the figures or even test it I and larger j'iec<‘s. Tlii.s difficulty ai>plles with still 
themselves and aflix their own value lo it. j greater forci^ to a material like grey cast iron, In 

c/iew//}f.s.— It is generally recognised that two wlileh a considerable ])roportlon of light graidiitic 

or more tests done side by side by the same powder is formed ; and for that reason It Is recog- 

analyst and melhod almost invariably agree, but , ui.sed as bi'lter practlei' in annly.si.s by some 

this in itself is no proof of accuracy. For tliis | cliemisis .sejmrately lo dct(‘rminc the tiroporllon 
reason it is customary in high-class work, although j and composition of this ami of the main portion. 
It causes delay, to make tests by din’erent mefliods i In a cast iron standard, tlie tine dust may with 
and operators or at different times. If, however, :idv;uitag(» be exclud(Ml. 

with a sfimtile of unknown composition a standard j ’I'liese and many other points alTecfing the 

analysed sample of recognised eoiiqiosition is run I ultimate homogeneity of the standard, and va lying 
through, and the results accord wllti those nxog- | for slamlards of each tytx of material, must be 
nlsed for it, those of the saiiqile can also be accepted ' very clearly borm* in mind and acted on with 
with confidence, and this course Is not, only an j scrupulous care in lljcir preparation. Some will 
advantage as saving time, but .also from tlie sainjile lx dealt with later iindm- that, heading, 
being gauged by something ilefiiiile. ! Weight prepared.- - One vital necessity is that 

If, on the other hand, there is an ap|>rociable | there should be enough of a standard, when once 
difference for any eleimuit, the cheiv;st’s attention I standardised, lo last <‘vei‘y one using it for a long 
Is at once drawn to it, ami he has an OFqxrtnnity I time, say several years. Another Is that it should 
of ascertaining whetlier tliis is due to the method all be jin'pared at once in its tinished condition, 
or the .assistant who made tlie analysis. In case | as the average mixlnre of the whole as i.s.sned 
of Incomplete agreement, although generally the j must be standardised. ’I’h(‘ idea of getting a bar 
chemist will prefer to reinait his tests until they ; of considiTalde length cut up into short rihxcs and 
yield a right result, yet if it Is considered desirahle, turning or drilling only a part Is not s.atisfaetory. 
the findings of te.sts can Ix^ “ (‘xpres.scd in terms j as, to be reliable, each successive* lot prepared^ 
of standard,” that is, corrected in a degree corn*- would luive to be re-stamlardlsed with just, as much 
spending to the differences found in Ihe standard care and trouble as for the first part:. Without this 
from the recognised figure. Thus, if tlie test of there would be no guarantee that tlu^re iiad not: 
the sample showed carbon 0 and the standard been variation or containln.atlon. 
which ought to have come 041% showed actually Chemical: Composition.— There Is more need for 
only 0'30%, or 002% too low, the sample might standards at both ends of the range of composition 

also be regarded as having shown too low, and usually dealt with— especially the upper limit— than- 

really to contain 0 40%. 0^ even at an intermediate point. Most disputes^ 


The qualities standards must have. 

Physical: Homogeneity.— E\ cry single portion • 
of the samiffe taken for analysis must as a whole 
be absolutely the same as everv other but segrega- 
tloM imikots II: (I very <]lfflcuJt'task to ensure this. 

Condition nf thr> , . 
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nrlae only when the iii.Mterial wiipplled is more than 
noriiially Impure, and it is therefore particularly 
important to secure standards 1;he composition of 
which is near to or slightly above tin* ui)iK‘r limits 
Of Impiirilies allowed by speclticatlon, and that 
contain such (‘I('inentfi as wlicn present interfere 
with detc'rminatlons. Convenience In obtalrtin;,' 
hombpreneous materials (ends (o the seleclJon of 
only purer types loss liable to se^^l•e^^ation, but 
that ttreatly lessems the praclie.il value of (he 
standards. Many mcdhoils wliich ^iivo salisfaelory 
results with material of normal purity break down 
above or b(‘low this. For instance, some phos- 
phorus methods for lx)tli steel and ca.st iron when 
phosphorus is low, say under 0 01%, or over 0 08%, 
and arsenic IiIrIi, as say 012 to 0-15%; or when 
more than traces of titaniuin ar(‘ pre.sent. Tliiav- 
fore. If the object of jirovidiiig standards is to 
make them of real service, some of them sliould, 
in spite of the extra trouble involved, bo of such 
composilioiis. 

Moral: AvthorltatiL^cnvss.—lt is futile merely 
to decree that a Ktnndai*<l be autliorilalive. If this 
is all on which Its qualillcation rests, it will only j 
l)e accepted under protest. The tirst step for a 
standard to become inherently authoritative* Is to i 
get those .S(*etIons of the community between whom 
diflV‘ivnces of opinion might arise, as well as i 
independent, men, to test it, and to co-ordinate (he ! 
results. This jiistities aeee]itance, hut it is only ; 
general acceptance and adojition \\lii<‘li eon iV'vs or j 
can eonA'i* au(horit;iliv(‘]iess. i 


lattinson and Stead, Middlesbrough; Uidsdale and 

Middlesbrough ; 

lllJey (Edward) and Harbord (fxT C. o. Bannister) 
London. Railway CluimisU: The late (’. J 
Fuller, and his successor, U. Smith, Lmcashire 
and Vorkshlre Bailway, E. VV. Bowicy, North 
Fastern Baliway. aovcrnmciil Dr-parltnratu issuiny 
\ ( i jicatiitiis Admiralty Laboratories (JX-T 

d. C. W. Jiiimfrey); Ministry of Munitions Labora- 
tory, Shetlield. Works (Jhernists : F. W. Daw, 
Fbbw \ .ile S(e(‘l, Iron and (’oal Co., Ltd.; B. Deby’ 
Camm(‘Il, Laird and Co., TAW; ].. Duffy, Sir j’ 
don.M.s, (’olv(‘r and Co.. TAd. ; T. o/ Elliot^ 
Iladticld.s, ]Jd.; C. S. (Iraham, .1. Lysaght and 
< o., Ltd.; \V. Hanson, Dorman, I^ong and Co., Ltd.; 
naivii.'e Sle(*I Works; I'. U, Honshaw, Kayser, 
Idlison and Co,, JJd.; Blchard Howson, Samuel 
J* o\ and (.<)., l.tfl,; ]). Sillars, B<)I('kou, V^augha)] 
and Co., Ltd; .1. L. Thoni])son, :\I{)rik Lrid- e Iron 
and Steel <’o., I.ld; c, Wilkinson. Noiili Eastern 
Steel (^o., Ltd.; H. .T. Young, Norlli Eas‘< if. Marin?* 
Engineering Co., Ltd. 

A tyjdcal certificate of analys^ of an a.ci?! open- 
hearth sl(*cl shows the follow! rfg tigun s obtained 
hy tw(‘lve aiialy.sls. using the mctiiods sfjeeified : 
(Utrhon. By direct ccmduistion in oxygen, O'Obi- 
hl)4; average 0!)2l%. Botassiuni cop|H*r chloride 
sfdution and (omhustlon. O’ 1)1 .>-()• a‘l : av., 0-922%. 
Silicon. Solution in IICl, single <*vaiK>iHtion, and 
treatment with HF, 0115— 0-122; av., 0-118%. 
IKd or aqua reyia, evaporation only, 0-105—0-128; 
•av., 0117%,. Sulphur. Total, by oxidation, OOl-l— 


V7ic co-vpvrutirfi uiocrim-ul oif/anisrd lof the 
authors. 

Tho schciuv and /7.s rarryiny out. It may provi* 
instructive, a.s a conen'te examiile. to d(‘scribe 
hrielly the causes wlihdi led uj) to and re.'Ksons for 
develojani'iit in a iiarticular w.ay of the movement 
in which, hy the assistance of a iiumhi*r of volun- 
tary workers, it luis been iiossible, for the tirst 
time In this country, to prepare t‘ffeetively 
stamlards on anything like national lines, 
esiK'el.illy as it [iroved a pn'iude to th(‘ Institute's 
own scheme. 

lh(* first place, a large number of eliemisis In 
di»ii':*ent parts of tlie country w(*r(* eonsult«‘»l, 
iiatuf.ally ef)mnu'iieing with tho.se with whom the 


I 00.52; av., 0 017%,. Evolution of H,,S with HCl and 
j titration with iodine, 0017 - 00.52; av., 0050%. 
; Phosphorus. Separation of ar.o.enic as As^S, or 
A.sCI,, arul grav. molybdate, 0019— 0*a52; av., 
j 00.51%,. “Analoid,” direct rnolvhdafe vohunetric 
I finish, 00.50 0-0.51 ; av., 0050%. Din'd inolvbdate 
I ppd. at SO'^C., weighing as PbAfoO,, b05(V- 
I 0-0.).’l: av., 0•0.51 %, !\f a nyanrsr. l.isTiiulh voln- 

metrie, 0120 — Ol'jO; ;iv,, 0-l.‘10%,. I5*rsiili)hato 

colorimetric. 012— Ol.'iS; av., 0-128%,. “Analoid” 

(persulpliate volunu'tric), 0-128~0-lH9; av., 0-4.35%. 
Iron acetate separation and gravimetric, Mn.O , 
0-132-0-112; av.. 0-i;{7%. Ar-KTair. Distillallon 

and iodine titration, 0- 02:1-0- 031 ; av., 0028%. 

As.,S^ separation and iodine titration, 0-0,31- 0034 ; 
av.“ o-o::33% 


authors had eoiiie into touch through their 
“ meeliaiiiealis('d ” methods. In the summer of 
191(5 SOUK* preliiiunaiy standards were issued, teshsl 
i>y llv<* elieiuists. Iti SeptenilM*r and December, 
iiiltl. circulars as to “ Stand.ard Aualy.sed Samples” 
were .sent to about 120 chemists explaining the 
selieme and proposed formation of tin* Association, 
and invlling wider co-operation: and the lirst 
standard on (ids extc'iided basis, l<*sled by eight 
analysts, was issued in March, 1917. In the 
syst(*m of standardising several elements, and 
issuing a planted eerlitleate showing the n'sults of 
each eheniist, the practice of the U.S. Bureau of 
►Standards was followed, and acknowledgment is 
Iiere made to them; but a new feature was inlro- 
ducod wliieli gives (‘xeejit ional value to a stnndaial, 
especially for eonimerelal puriioses, such as work- 
ing to a .siiecilication or in disputes, Tliis consists 
in carefully selecting the analysts for each ! 
standard, so (hat there sliall be a fair jiroiiortion I 
n'presenting each oiiposlte section of (he industry. 


Idle practice at present, in order not to trouble 
each co-oiK*ra(or too frequently, and at the same 
tliiK* to turn out fn'sh standards fairly rapidly, is 
to have each one tested hy not more than ten to 
thirle(*n eh(*niists. Already ther** have b(*en twelve 
of these lah'r standards, .si'leetcd and is.sned in 
.•iccordane(' with I heir importance, whilst several 
others are already in preparation and arranged 
for. Four of tin* earlier ones have been exhausted, 
hut all the lati'r ones, including n*n(‘wals, are pre- 
p.ared in much greater tpiaulity than at tirst. A 
list is given in Table I. In order to eo-onlinalc the 
British chemists’ st;uidards n^sults with those 
issued hy the United Slates Bureau, tests of each 
! have ln*en made side by side by the authors. How 
I i'agerly standards of such character were awaited 
m;iy be judged from tlie fact that, u]) to the end 
of Dctoln'r, 191S, 100,000 gnus, have Ixen issued 
In the British Isk's and abroa?], whilst 150 users 
have adopted them, including (Jovernm<‘Ut depart- 
nu'nfs, leading armament an<I other works, and 


r.y. on one side makers wdio have to work to siiecl- 
Ijeatlons; and on the secoml. Government dciairt- 
ments, railways, or oilier users who issue spcclfi- 
<‘aMons; and on the third, indeiiendcnt referee 
analysts. The analysts were also selected from 
widely dllTerent districts, and so any idea of local 
influence being associated with a standard Is 
avoided. They included ; — Referee Analysts (Inde- 
pendent) : W. H. Herdsman, Glasgow; J. and H, S. 
rultinspn (per J. T. Dunn), Newcastle-on-Tyne ; 


piihllc lahor.itorics. This alone to some extent 
indic;i(cs their value, and every fresli supporter, 
by the act of adopting a standard, automatically 
endows it with inerea.seil value in cumulative 
proportion. 

How the standards were prepared: seAeciion and 
preliminary tests for homoyeneity . — As regards 
Ingots, precautions such as tun-dlsh iiouring, 
casting In brick-topped moulds, and pressing by the 
Ilarmet; jirocess were employed, and bar.s selected 
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TABFilD T.— 4 Lint of the Standanh so far Issued. 




I 

1 


Analysis. 




No 

Do»:rii)Uon. 

j 

j Sjioolal f'eaturc.*?, 

1 

N1 

1 To by i Coni- 
! liilf. bined 0 

1 j 

1 Silicon 

1 

1 Sulphur 

L 

1 Ph09- 
1 i>horu3 

Man- 

ganese 

Araenio 



I 










r ^ 

1 < 

FerCvn t j ’erPon t roi Ceii 

1 

V VerCen 

1 

i 

PerOeni 

/ per Out 

1 

Baulo steel— 

“A.r.” 1 

1 (ximplde annlvels aiid.-^tatulftni 
1 of K aOr.jI >7 or K 


: no r»3() 0 05 ‘J 

1 0 000 

0-037 

0-020 

0-310 

0038 

2 

'•U.T ” > 

j < 'ojoplcte analysis . 


... : 0 -113 

0-101 

0018 ^ 

0 000 

0-791 

0-080 

S 

•' IM *■ 

Coinplde analvKis . 

Ih-h 1* and' As. 


... ' 0 401 

0-027 

0 040 1 

0101 1 

0 735 

0140 


.. jj .. 

(1, S, and r standard only 


043 

016 2 

0-0-17 

0 035 ; 

0 70 2 

0 03 « 

■ N 


C and Mn standard 


... 1 0-521 




0-720 

... 

0 

Add steel — 

“0 

C and Mn sluiulurd 


... I 0-326 

... 

1 

i 

... ! 

0-590 


7 

“ Q " ‘ 

0 standard only 


... : 0070 


j 


0-73 2 


8 

j 

0 standard only . 


... j 0-905 


j 

... 

0-55 a 


9 

■•s.l.” 1 

0 and 1* standard only . 

1 1 

... 1 0921 

1 

0 07 2 

0 012 ; 

0 051 

O-OC 2 


10 

..T.. 

Ml standard only , . | 

3-3C7 i 

1 

... ; 0-3 


... i 

... 



11 

“N" 1 

1 

Coinplute uuulysls . , 


... ; 0-17 1 

0-117 

0-034 j 

0-037 

0-432 

0039 

12 

1 

Oast iron— i 

liirraatite, " A ” 1 

Cornpleto analysis . , . ' 

Total C. 
3d21 , 

Ti 

0-U50 ' 0-734 ' 

1-9S9 ' 

0 0-17 ' 

0049 1 

0-088 j 

0-042 


J Exhausted. 


Approximate. 






1^’om the l<»\V(’r p;irl.‘^ jnul rolled or forj^od to .si'clloii , 
— generally aboiil 1} inch i* muLs. One of (he higher ! 
carbon standards was normalised from C. j 

Bars.— A good <leal of work was involved in I 
securing bars of ai)[)roximateiy the right quality ! 
(which iuvolve<l drilling and testing at a succession ' 
of depths and at each end, as also siil|)hur prints, j 
etching, or other tests of the cut and polishe(i 
cross-sections). 

In the case of cast Iron, a sj)ocial cylindrical I 
casting thin enough to minimise segregation, but j 
still witli sufficient substance to yield the net^'ssary 
Quantity of turnings, was made. It had 2-inch 
walls, was 10 inches external dianuder by 3 fe(‘t 
(» inches long as tinislied, and was cast vertically 
In a sand mould. There was a discanl of about 
18 Inches oil’ the top, and C» inches off llie i)ottom. 

Mechanical preparation of standard tnrninps, 
etc.— The homogeneity of the main mass being 
verified, and slight local variations of skin or core 
exactly located, the first was liberally turned or 
planed otf, and the second drilled out or inclusion 
of any portion of It avoided. The portion intend<-d 
for standardising was then machined off, and this 
proved In practice to he a very much more onerous 
and tedious iiiatt T than ordinary litling-shop work. 

Tile authors' exi)eriences were cojilined to drilling 
and turning, as di- y had no faciliti(‘s for milling. 

It soon became evident that turning was much 
preferable, even ttioiigh it requin'd that bars should 
be round. 

After nunu'rous ex]jeriments, during wi)icli about 
a ton of fine material was pivpared for standard- 
isation, it waiM found that a high-speed steel sid(‘- 
shavlng tool and a very shwv traverse gave material 
Ju the best form, viz. turnings of even thickness 
throughout, whilst their breadth was easily 
controlled. 

As an instance of what wais involved, It may be 
mentioned that the mechanical preparation of one 
standard steel alone took 740 liours, or 02 days. 

8ome of the earlier steel turnings were rather 
longer amj more curly than desirable, but later on 
they w^ere prepared in a short thin form by fixing 
a baffle-plate near to the tool, so as to break them 
off before they could curl much. 

The yield was necessarily low, ITut has recently 


been nearly doubh'd by arranging t\v<» tools to take 
cuts at different depths al the .same time*. The bar 
got too hot for it to be a<lvisable to us(* more tools. 

As (‘ven this nu'thod yielded only about 400 gnus, 
per hour— nsjuiring fifty eight-hour days to turn 
a single standard weighing cwt.-clearly there 
is room for progn^ss in speeding up, and it nmiains 
to be provei! wdietber a milling machine will do 
this better than a lathe. 

When it is remembeivd that a single si)ot of 
grease or W'nter or a Hake of wood, sn(‘eziiig, or 
other eontandnation might have spoiled t lie entire 
lot of several hundredweights, it will be naillsed 
th.at the whole pnqiaration had to be caiTied out, 
not by litters, but solely by skilled chemical 
assistants. 

Aft(‘r sieving off any dead fine from the turnings, 
tlu're followed a series of mixings of an exception- 
ally thorougii clia racier on a d(‘finlte system of 
sueeessjv(‘ (piarterings, and final subdivision Into 
the respeelive bottk's, .lust as In dealing willi large 
j ore samph's. ff'hrougbout all oi)erallons extreme 
^ <-.are was talom to avoid the slightest damp or 
fumes which would set up rusting, and also that 
; the containers WTre piufft'eMy dry, and that W'ell- 
fitting met.il caps wdiieh make a light Joint w'ere 
j u.sed. No w'Mxing or corli liuiugs wa*re admissible, 

I as <*ont.‘imiM:it ion would have Ikhui Just as harmful 
j at that stage as earlier. 

j Standards properly prei)ar('d must be capable of 
j being stored for an indefinitely long period wltli- 
i out undergoing change. 

j Analytical standardisation.— Whoo material, sidt- 
1 able In ail resi)ects, had been prepared, portions 
: for an.alysis were issued to a suit. able selection of 
chemists taking part in the standardisation, and 
witli the sam))les sent out for testing sheets w'cre 
also sent for filling up, which enumerated the 
different methods, so that the chemists witli their 
re.snits should show by wddeh they had w'orked. 
These were classified under the pro{)er hoa<lInga 
on the certificate ultimately Issued with their 
results. 

Compilation of results. — Some of the first results 
for every standard, and for almost every element 
staudardifkffl, were too divergent, and needed 
further check tests. With steel samples the differ- 
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ences were not so great as with cast Iron. 
Variations were obtained between a number of 
chemists of different types— all, however, accus- 
tomed to the analysis of steel and Iron— In normal 
working. The dlllereiice.s do not represent grealer 
Ciire than this, as some of the chemists stated they 
had taken no extra precautions, but had run them 
through in the ordinary course. All whose results 
were far from the mean were told so, and without 
Indicating in what direct ion, they were ask<Hl 
whether they would can* to repeat them. If they 
still came widely diO'en'iit, they were Informed, 
and in some cases the direction indicated, and a 
question put as to whether they had followed some 
j)rocediire which might account for or nmiove the* 
dlll’erence. If after further testing this divergence 
still persisted, th(‘y were sonudimes as a guide told 
npproxiniat(‘Iy wdiat the extremes and averages of 
the other tests ran; but never, of course, any 
details or names. In any (went they w'ere Invibal 
to “ stand on ” their results if after thorough 
checking they were satlsh(‘d that they wT*re correct, 
as the aiitliors did not feel Justitl(?d In acting as 
umpire's, and recognised, too, that the man wdth 
the higliost or lowest; result may be right even 
though ten or twelve others agreed fairly closely 
to a diOerent result, because he may have made 
advances and used imtiroveiiu'iits in the determina- 
tion of that suhstauc(‘ w’hlch they had not. This 
course w\as followed not only with wmrks chemists 
(who, tliough experts in iron and ste(‘l nu'thods, 
do have their tigun's questioned at times by those 
to whose speeiiic'atloiis lh(\v work), but also witli 
referee analysts to wdiom in an ordinary W'ay a 
ell(mt w’ould not sLigg(\sL that Mieir rosuits ndglit 
be incorrect. 

The anlhors gratefully acknowledge, however, 
the very kindly way in wliieh, r<‘g;irdless of trouble, 
the CO oix-'rators strove to ivv(*al and overcome any 
soure(‘s of error in their analysis. Such sustained 
efforfs bore eloipieut testimony to the earnestiu'ss 
of the eliemlsls in Iielping forwaird the movement. 
The ditrerenees between the results ( 3 ii the certill- 
cates fairly rej)reseiit thos(‘ oeciiriing wdien w'ork- 
iri • with ('xtreme care. Tliey may also he n'garded 
as radicating the limitations of accuraey of tlie 
parle ular methods us(al, tliis covering, of course, 
all the variable factors involved in conducting them. 

In tact these sinalyses alford a nnl(iue opportnnlly, 
such as has pi’ohahly never hapjKuu'd before, <)f 
(‘orn'ct ly gauging tlie ndative aeeuracy of iiadhods 
In tlfo hands of a number of reliable wmrkers; for 
we are able to eonii>are the results they yield, not 
merely on one or two tests, hut on a really largv 
numhf'r, wdlh material of ('xec'pl lonal hoinc^genelty, 
over a wMde range of composition, and uiuhw 
ditferent degrees of care. 

Althougli ill praetie(‘ tlie goiii'rnl average wdll no 
doubt usually he acc'cpled as rigid, this brings out 
the that, for eomrnereial piirpo.ses, at any 

rate, the main value of a standard is that it is a 
r(dlahl(' sample' ol uidform and knowui eomposilion, 
agK'ed upon by IIk' j)arfit\s (‘onei'nied ; and w'hetlu'r 
the general average or one of tlie individual tests 
Its vtflue^*'^^ correct iigure does not lessen 


Ind('('d It has occurred to the authors that a 
standard w'ou Id gain a eoustantly Inercaising vnlm' 
l^yond that It had wdien lir.st issued, if the results 
mund by all wdio used it w’ere regisleiTd and avail- 
nhle for any other users, and th(\v hope In the 
near future to put this sysUun Into operation. 

Jire the methods tabulated, but, with n 
1‘eudering fuller details readily accessible, 
their references In a few welLknown modern text- 
sclentlflc Joumals and 
pamphlets— have been given (see Table II.); details 
Of recommendations, precautions, etc., in the 
^ejrt^n and carrying out of these methods have 
been given in the Annendlx. 


Analytical chetnistry and its future. 

In the light of the course events have taken in 
this country, considerable Interest attaclu's to the 
(diandler U-ctiire for IDIH,* by W. F. lllllebraiid, 
clih'f chemist of the Bunaiu of Standards at. 
Washington, U.S.A., entitled “ Our Analytical 
Chemistry and Its Future,” which w^as re(?cntiy 
brought to the autijors’ notice. In it he refers to 
” unsusi>eet,ed defects in metJiorls n'garded hitherto 
as reliable and accurate, and . . . good results 
were due often to eompens;il ion of errors . . .” 
and to tlie ” limitations of some common methods.” 
He deals also with the arguments for and against 
st.andardi.sing methods of analysis, and it Is inter- 
esting to note that; he iioints out tlie necessity of 
I some of the featuri's on which the authors insisted 
in their paper of IPl], and adopted in their 
standardis('d methods; such as I he naiTowing of 
and deiining the range of iiossihle comiiositlons for 
which metliods are accurate, and the exact and 
minute description of detail. He also combats the 
idea that standard methods te^l to dc'grade the 
assistant or clK'ck progress. Further, he points 
out (for tlK^se w ho object to standard methods) that 
tlie ifvse of standard samples does away in a 
iiK'Msure with the need of standard methods, and 
with ('rrors due to impure cliemioals escaping 
undet(‘(rted. 

Finally he outlines a scheme for dealing with 
questions suclt as standards, standard nu^thods, 
el(*., and in this conm^et Ion makes some rather 
einpliatie ri'iiiarks on Committee work. ” Com- 
mit t('(* work . . . does not eondiice to the produc- 
tion of ivsulls of consistently high standard. My 
expi'rlenei' makes me feel strongly that the 
advances to he (*xpected through committees of 
professional soc'ietios are, too oft('n slight, and are 
sc'cuivd at a cost of time and effort (juite incom- 
mensurate with the gains, q'hcse and otlier ooii- 
sId(*ratlons k'.nd to tlie conclusion tliat such work 
should he in the liatids of a permanently const ItuM 
body of well-sa la ril'd men under a director of the 
very higliest ability as an analyst, and of excellent 
tact and Judgment. It has long been my hot>e that 
at tile Bureau of Standards we might gradually 
build up a section wiiicli should he the clearing- 
house ill all matters of the kind under discussion ” 
(researcli work, reference work, and educational 
work). 

M’he view’s expressed in these later sentences may 
not iiK'et with all-round approval, hut is it wise to 
pass lightly tiie utterances of one who has studied 
tile question so profoundly? 

It is no easy math'r to di'eide which Is really 
tlie best, course. Committee work is certainly 
slow, Irom tlie difficulty of arranging meetiugs to 
suit all the memlM'rs, and tliose W’ho attend do so 
at eonsiderahle cost of time and money. Indeed, 

It is a (piestion w’hetla'r, to maki' them really a 
sueei'ss and g(‘l, energetic action, incmhers slioiild 
not he paid their exjiciis^'s, if not for their pro- 
fi'sslonal serviei's, as for any other visit wiilch 
took them away from tlicir busiiu'sses. There Is 
no doubt a gooil d('al to he said in favour of a 
Central Bureau or Ilead«iuarters uud('r the manage- 
ment of a principal for carrying out such woric. 
TIu' authors’ ('Xperienee has certainly bi'on that 
this arrangement presents advantages In the matter 
of elasticity, and the liln'ily of action permits 
eonsiderahly quicker w’orkliig tliaii if carried out 
by some public body Ihrougli a committee; and 
provhU'd the lines on which mafiers are conducted 
are clearly (h'tined and approved by competent 
reiireseiitative men, there is little to be'sHUl against 
such an arrangement. The limitation is, of course, 

In the authors’ own case, that the tinancial part 
presses heavily on a private firm which has no 


• Printed in 1917 by The Columbia Progs, New York. 
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gr;wt or subsi^rlptlon to doitend on, but must Inko 
the risk of the undortnkinf^ ulUnuitoly ivtiiniiuf:: 
tile Jietual oullny witliout prosper;t of reeeiviii.a' 
any adoquar.f' relinai for llH‘ir i)rof(‘s.sIonaJ .s<‘rvi(M‘s. 
AI.so it Is not as if .a .sjiecJa] .sialT wen* Jiiaiiil.-niied 
for theiij, to <Ieal with the lar;4i‘ voiiiiiie of work 
entailed. 

These di/lieulf ies. however, would not ai)}dy in 
Ihe ease of a GeiifraJ Jinn*aii, backed nol alone by 
one, but by .several soelelie.s. 

And that brings n.s to anolher i»olnt. The 
quesllon of Standards and Tnilj(*aih»n of Analysis , 
i.s so laixe, bein;^ not only of national. b?it world- 
wide inif)ortance (o selenee and industry, that il.*-’ ' 
inten'st.s demand I la* widt'st j>ossibl(* siipiiort. The i 
authors reco^'iiised al Ihe oiit.set that in initiatin:; ' 
a pior)(*er movemenl they would in(‘vitably sliniii- ; 

I ite larq-er bmlies; and the Iron and Shrl Inslifule i 
!‘a.s been the hrst lo lake aelion, nol, liowev('r. by ' 
(jnitini; with and dev(‘loi)in!u: the (‘xisliny move- ^ 
ment, but independently, and wllhont iveo^Mdsintr i 
i’.. i>ut any slnt^le Instil nl Ion exisis fuimarily to 
forward its own .speeilie interesis. and its onliook I 
beint? therefore only from ils own i>oinl of view, 
miy i)e too narrow, d'lierefore it is desirabh* that 
Chemical and Fn,^dm*erini; 8oei(*lles also should 
i.ake i)art in whatever Is dom*. Gotubim-d, they 
could no doubt .s(*t up a Oniral Diiivau on a .sr.ik* 
equal to that of (he United Stales liniv'au whirli 
should meet the linanelal diltieidtli*s ; and if Ihe 
needs of nu'chaideal standards require an En;rin«*er- 
inff Standards Gonimittee lo d(‘al willi Ihein, suia'Iy | 
cherrdcal standardisation demands e<iual alU'ntion. : 

There Is oiu‘ point, lue/ever. tliat shouhl be <ar<*- ! 
fully ffuardi'd iij^alnst. There is so niiieh work to j 
do — and Ihe fux'jairal ion of sl(‘(‘l s.imples Is only : 
one small part- lhat if afOdhinj; like rapid j^ioni’ess : 
I.s to be made, all Ihe i>ralns that can i)e Kot an* ( 
needed lo work on I In* snhject. Ther(*tore it is j 
desirahle. In n'siH'ct lo any Ihireaii or Institution, j 
that its work sliould not h(* dom* in sucIj a mann(*r I 
as shall result in ovorlapplny:. and so ri'nderim; | 
u.sele.ss other work, nor shall it be jriven sncli a 
virtual monopoly or such a i»olicy be jidoitled as 
shall eboke olT or freeze out, all effort <‘xeept 
through it. 

The n('('d for heh) from every qua iter is the 
more inifiortaiit In that Tbdfieallon of Analysis 
tnssumlmr at the outset uniform sam]>Ies) ean only 
result not from one me;isure alomc hut from the 
systemntle ineuleation of a high(‘r plane in every 
detail of practice iiy cln*ndsls — standaniised 
methods when* these are nvailnide, at any rate for 
commercial matters: the regular and constant use 
of standards ami analysed chemicals of slandard 
purity; instruments of chocked graduation, etc., 
and by engineers and other buyers the invarialile j 
specification In terms of stand.ards; and every om* 
should help to bring about this .si .ate of things. 

In f*onelnslo'i we should like to tend(‘r our sliieere 
thanks to the chemists, firms, and Gioverimient 
department.s whose names have been given nhovi*. 
and who have eo-operated with ns In the prepara- 
tion of standards. 

Our thanks are also due to M(*Ksrs. 'Fhe Monk 
Bridge Steel and Iron Co., Ltd., and Me.ssrs. The 
Tees Side Bridge and Engineering Go.. Lid., 
Messrs. Dorman, Long and Go., Ltd., and Messrs. 
Samuel Fox and Co., lAd., who have supplied 
material. 

APPENDIX. 

Analytical Methods : Detah-s of Recommendations, 
Precautions, bttc. 

Steel — Plain carbon and nickel, 

Cabbon: 1. Direct combustion.— This method Is 
recommended for all tyi^es of stwl and cast iron, 
on account of Its superior s*#d and accuracy. 
Tiyo of the most Important points to observe are : 


/ (a) PropiT tenipcri}tur(}~~not lower than wIlJ melt 
/ silver wire (m.p. 9(10^ C.) if inserted in the boat, 
or higher than about 1000"’ G. Further, oxygen 
j .should not he supplied fast enough to cause tlie 
j saiapie to fuse, or some unbiirnt metal may remain 
I oc(‘lmied. (h) Sufficiently thin turnings— not 
I ililckcr than 0 25 mm. if below' about 0‘2% carbon, 

! or 05 mm. if above. 

I -With care in burning none are 

nc(*c.s.sury. If, however, one is used, alundum 
(Al.O^) or bismuth oxide Bi.,(),) is to ix' preferred. 
Ih'd leail Jind magnesia nlino.st invariabiy eontain 
carlK)!! dioxide, wliicli Is i)ersistently retained in the 
latter even after prolonged calcination In an open 
miilUe furnace. As i)ointed out by tlie United Slates 
Bureau of Standards, the burnt n'sidue, W'hen not; 
mixed with an oxidising agent, g('DeraIiy contains 
carlion about 001%, even w'hen the turnings are 
tldn, especially in steels containing up to 0-2% 
c.irbon. Tliey should be crushed in a steel mortar 
ami reluirnt. 

Absorjttion in straight tubes liaving (heir stems 
loosely packed wdth thirty-mc.sh soda-liim' mixed 
with 10% of powden'd p}i('md}»ldhMl(‘iu. and the 
bulbs tilled willi small chips of (vinslic i)otash (not 
c.ilcinm cldoriric). is mucli to Ih* j)r(‘f(*nvd to tlu* us(* 
of jK)ta.sh bulbs, q’lie phenolphthalein turns i»lnk 
wdum the soda-lime is exiiausted. 

Precantion.s such as tin* thorough puriflcntjon of 
the oxyg(*n, calcination of boats, aslu'stos, or other 
tilings entering tin' furnace, avoidance of leakag<\ 
etc., are obvious. 

/'ano/cc.v.— Owing to the b(‘tter eontrol of 
It'nqierature, bctti'r insidation of heat, and alisi'iice 
of carbon dioxidi* from burnt gas(‘s. i‘l(*ctric 
furnaces such as Ihe iliimfn'y furnace (mad<‘ by 
.M(*.ssrs. Brady and Marlin), or the mnlli-tulx* 
fiirnaci'S (by A. (lalk'iikami) and Go.) are to be 
prep'rri'd to gas furnae(*s. 

2. SoJutiou (ivd (h'ji (■n)nI>nsHo)i . — Tliis method is 
not sultabk* for c('rlalu alloy sl(*('ls, hut is 
valiiabh* for standardising jdain carbon sti'cl and 
east iron, thoiigli it is r.itlicr loo long for use in 
works )aboratori(‘s. A<‘idilied cuprous potassium 
cliloridc is favoured rallicr than cuju’ous ammonium 
cldorlde, as tin* lalli'r is liable to contain orgaidc 
malli'r intro<lm’<'d during manufacliin*. Any error 
found is nsually neg:dlv(‘ and ilm* to (uu* or more 
of the following reasons: («) IVuIing of liipdd to 
promote .solution, or allowing to siaiid sev(*rai 
days before filtciing. ib) Too littk* or too much 
hydrochloric acid, (c) Tii filtraliou. allowing much 
.air to be sueki*d tlirougli Ihe separated carbona- 
ceous r(‘slduc, ll'cia'by slightly oxidising it. (d) Not 
packing combustion tube with suffieiont coy)i>{*r 
oxide or platinised aslx'stos to ensure all carbon 
monoxidi* burning lo dioxide. 

Hf/ffcrfz colorinirhlv. This has not boon 
s(*riously taken into account, for altbough It is 
decidedly useful L)r C(*rtaiii i)uri)()S( s under know’ll 
<'ondilions, it Is in many w’orlcs n'garded as 
obsol(‘lc ev(‘n for staga* w’ork, and has long .since 
been considered unsuitable for umyiire work. 
Be.searcli<‘s sueh as tliosi* descrilied liy Whiteloy * 
substantiate tin* eorroctnoss of this attitude. It 
sfiould h(‘re lx* enqdiasised that tlu* loug-held claim 
lliat standards for the comyiarison of carbon by 
<()Ionr slum Id be pref)ar(*d from slet'l made by the 
sami' yiroeess of manufacture as the sample. Is not 
Justified, but tlie heat trealim'iit and amount of 
manganese (and other Ixidles that affect the shade) 
should be as nearly alike as possible. 

Silicon.— S olution in hydrochloric acid alone and 
evaiioratioD Is rm>m mended In preference to the 
use of aqua rcf/ia and sulphuric acid. Even for 
si)eclal w'ork a single evaporation, If properly 


• Journal of the Iron andlSteel InetUvie, 1918,fNo, 1., p, 853. 
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Table ll.—Typen of Mnlhmls Employed by the Co-operating AnidyaU. and liidicnting 

Current Jiritish Practice. 

Notes oa these, and points arisin" with rej^ard to them, are given in the text. 

Abbreviations Used. 

A. = Analoid Method Sheet No. 

A, and T. — “ Steel Works nalyBls,” by J. 0. Arnold and N. F. Ibboison, 3rd editicn, 1907. 

It. ~ “ nie Cliciiileal Analysis of Iron,*’ by A. A. Blair, 7th edition, 1912. 

B. .and I. = “ The Aiiulyeis of Steelworks Materials,” by Brearlty and J1 1 otKcn, 1902, 

B. and D. — " The Simpling and (Jlicrnioal An.-dy.sis of Iron and Steel,” by O. Bauer and K. i)ie>.‘> (linglt.sh tr.insl ition), 1st edition, 1915. 
U.S.B. = United Stut(« Bureau of Standards, ('ireuliir M, f>th cdilifu. Man h, 1910. 
d. (\1. In.st. E. r- Jditnial of thtf Cleirland Insfitution of Engineers, 1911, No. 5. 

.T.I.S.I. --- Journal of Ihe Iron and Steel fnstitutt. ^ 

AniPMo - Ammonium I’hospho-molybdaie. 

SrUKli {plain rnrltoTi and nielifh. 


F.Iomeiii . 


Typo of Method. 


1. Direct, combustion in O-j . 


.'Siiljtuir 



2. Solution in acid double e.opper chloride and com- 
bustion of sep.arated re.siduc .... 
E^'gmrti! colorimetric ..... 


1. Solution in HUl nnd or TlNT,),i and siinrle evapora- 
tion with or wilhout volatilisjilioij of Siu-j with 
lit' ' ... 

1, Oxiddiou with ll.NTtrt and estimation lu; ItaSOi . 

2, iivukition ot S ns If Sand- - 

((/) Alisorption in and (.’d.bfl followed by iodine 

titration . . . . ' 

(1) Ammon iac.'d ZtiSOi ....... 

((') NaOfl 

(,d) idiA'’ i n series of tr.lies 

(ff) bromine, 11><*', etc., and csiimation es 

baSOi . 

1. Idrci't precipitation of 1 '_>')• as "Aml’lMo” at 
low o*" molc.riti; : ••mperaf lire,-; — 

(a) Ordinary ........ 

(h) •' .Vn iloid (I9ll) Pure” ... 11 

‘J. bvoliiiion of A.s liv meuis of Yix and gravimetric • 

estimation of AinI’.Mo ........ 

3, Ev’ol'itiou of part A; and sen ir, ition of part ms 

As.!St . . , . . . . . ■ ... 


;i ..ine&e . . ' 1. Itismutlmte — 

(a) Volinnelric, . 

(t) Oolori metric ........ 

2. Pe!>iulpiiale, volume! ric and colorimetric-- - 

(a) Ordinary ......... 

{h) ” .\naloid ” . . . , . . 11 

' 3, Ac>.‘tal.e firuvimetric ........ 

Aisonit' ... I 1. DislillationandiodiDCvolniiietrie ...... 


2. I’recipitjvtioM and imrificution of sulphide and 
iodine volumel ric . . . . . 

NicKt-l ... 1. Dinictliylylvoxime 

(a) (.iravimet ric . . . . . 

(>>) KCN linish 

I 2. K(bN volumetric — 

, (a) .\ccLalo sep ir.iMon of iron 

I (ft) Iron lioldin solution aseitrate 

: 3, NiO i/ravi met ric, - 

(a) Acetate .seji.iration of iron , 

; (Vi) Ether separation of iron 


A 

and 

1 . 


21 

41 


■ B. 

b 

and 

i I- 

1; 

and 

1). 

■ .I.Cd, i 
l.'.S.b. , Inst, j 

.r.i.s.t 

It'U.'O ! 
: 131 ! 

and 
, 331 

1 ra;.;e 
; 6 

i‘'ig.4 
liu ^ 

ra:.'e , i’ago ' 

6 ' ... 

Page 

i 

156 

1 175 

13 

5, ;s 

155 


... 


and 

ibU 


05 72 

ins 

122 <;s 

117 

115 c.l 

1 13 97 


21 109 

•i:; 257 


9 

10 


11 

9 



MO 


I 1911, 

, 1.412 



152 , 80 

92 122 : 34 218 12 

9'' ‘ 131 ... ... : ... 

<0 I IfiH 3(1 !!! 

... , 10 .; 


103 

270 14 

33.3 

l’^9 I ... 70 ... ■ ... 


i 1904, 

. 11.263 


' 1S95, 
i I.llO 




Graphite 

Silienu 


Phosphorus ... 


Titanium 


Cast Iron (hrcmatitc or low phosphorus). 


'Ihe .same methods were used as for steel, together Nvlth tUo following : 


1. Solution in IIMO3, s.g. 1.20 and dry combustion 
of resiiiue ... . 

1 . Same as for steel ...... 

2. Solution in KNO;i, and evaporation with IbiSO^ 

(Drown '8 method) 

1(1. Modification of method lo forsteel . 

4. In addition to precautions in method No. 3 for 
steel, TiOtj separated by fusion, and gravi- 
metric molybdate ..... 

1. Fusion of residue insoluble In dilute HCl and 

colorl metric KiOa detennl n at i on 

2. Gravimetric determiuotion o' TIO3 from nxlioin 

tltanate residue obtained from method No. 4 
for P 

8. Clolorlmetrlo determination of Ti In residue 
referredtoinmethodNo.9 . » . . 


... 2.5.3 

175 

20 

166 

8 



254 

72 

11.3 . 

169 

9 

... 

... 

2.5.5 


■ ■ ■ 1 

17.5 




257 

97 

114 

228 

9 



... 262 

85 

1 173 

j 

309 

9 

... 

... 



184 

173 i 
; and 90 i 

... 

j 1 

... 

! * ! 

... 

... j ?38 

... 

i •» 1 

... 

... 
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condnctoil, will dohydrale all but an insignificant 
trace of silicic acid. 

In the ordinary cvni)oration process, low results 
may be due to ; (a) Insufiicient baldng of the 
residue. (b) Digesliug residue with too strong 
hydrochloric acid, or delay in lilteriiig olV silica. 
Jtlptner von JonstoriT cited a striking example 
showing r>0% of the silica liaving pa.s.sed into 
solution as a r»'sulr of standing two days b(‘fore 
filtering.* (c) Ash of tiir^M* paper incorrect. 
(Makes a lot ()f diflcrencc on a sample low In 
silicon.) The lilli'r itMi)er should be acUl-wa.shed, 
as in the l('st. Soiiu‘ English papers have an ash 
of 0002 grm., which is practically all removed by 
washing witli <11 lute hydrochloric acid. (d) In- 
corn'cl allowanc(‘ being made on account of the 
non-volatile residue in the hydrotluoric achl. 

Illgli results may be due to silica dissohaal from 
the glassware employed. Uesistance glass b(‘ak(Ts 
or porcelain basins are recomnumded. See also (c) 
and (</) as under “ low ” results. 

SuLenuR. —The authors’ experience bears out the 
view now widely held that for steel the amount of 
aulifiiiir not evolv<'d as hydrogen sulphide from 
normally cooled plain carliou steels is negligible, 
and that (he experimental error in working the 
oxidation method, although done by skilled 
chemists, makes it dtH'stionable whellnT that pro- 
cess is of gr<‘ater value, in practice, than the 
evolution process, even for umpire work and 
standardisation. 

1 . O.ridatiou.—The fellowing speelal ])oinls are 
recomnumded : (n) Digia thm with a large excess 
(50 to 70 c.c.) of nitri(‘ acid, sj). gr. I‘ j2, and sub- 
sequent gradual a<ldltion of hydrochloric acid when 
the steel has dissohaal as far as jxissible. This Is 
a necessary precaution to pnwcud tin* loss of any 
sulphur in the gaw's.f (h) rrecijiitation of the 
barium sulph.ate in the cold (15^ to 25'^ C’.) in onh'r 
to avoid the interference of basic iron salts, 
(c) Washing the barium siili>bate witli a cold 
mixture of 1 grm. barium clilorhie, 18 c.c. watiT, 

2 c.c. liydrocliloric aci<l, sp. gr. Vlfi, followed by 
tborougb washing witli <X)ld wat<‘r. This rem(>v<‘s 
completely all iron salts witliont dissolving any 
barium sul[)bato. Dilute hydroelilorie acid alone 
exerts a solvent action on it. The barium chloride 
must, of course, be washed out with plain waPT 
afterwards, (d) Allowing not less than thre<‘ or 
four hours for the l»ariiim sulphate to eomiilctely 
precipitate if over 001% suhiluir on 5 grins, 
sample, or not less than twidve liours if under 
001% sulphur. 

2. EroluiUm of sulphur as hydrogen sulphide. 
Special points recommcmhxl ; (a) Solution in <'om- 
mitratcd liydrocliloric aci<l, .sji. gr. l lO.t Tlic 
addition of witcr tends to giv<‘ low results, 
esiM'cially if murh arsenic is ])r<'scnt, dm* possibly 
to sulphur Ix'r/. arrespsl ;ind prccipitatiMj as , 
‘irseiiious sulphide in tin* llask. The hydroelilorie ! 
acid should be specially examined for arsenic for 
the same reason; it ofUm eonlalns rii)i»reeiahl<‘ 
quantities nowadays. ib) Fairly tliln turnings, 
and ns rapid evolution of tin* gases as jio.sslbk*. 
(c) Glass-stopiKTcd evolution flasks are to lie pre- 
ferred, as new' rubber slopi»ers an* attacked by 
concentrated hydrochloric acid and often yield 
appreciable quantities of . hydrogen snhiiiide. 
id) Absorption of hydrogen sulphide in netdie acid 
solutions of cadmium or zinc ac'ctate In prefer(‘Tic(* 
to alkaline solutions. The former are readily 
oxidised by bright sunlight, whereas the latter are 
not. (c) Standardi.sation of the Iodine solutions 
and fiod-lhlosnlphate volumetric solutions should 

♦ Loccii.JS'd, No. I., p. 101. 

t 8e9 Journal of thf CUvrland InstiHUim of Krujintm, 1914, Vol. v., 
p, 161 (N. D. Ridadab’a digensdon on Whlteler’f paper). 

^**^'^* prm. Abo article br 

H. B. Falsifer, Journal of Induitrial and Engineering Chmittry^ Jaly, 


iHi made against A/10 or A/20 potassium 
bichromate, and the theoretical factor value 
accei>ted. 

I’Hosi’iroiius. — The preference for any one type of 
method Is not nearly so marked In this case us in 
the ease of carbon or sulphur. The main trouble 
to contend wdth is arsenic, which is nearly always 
Iirosi'iit to some extent, and frequently to an 
extent wdiieli Interferes vi‘ry deci<ledly with deter- 
mination of the phosphorus by molybdate methods. 
Some prefer tlie method alway.s associated in the 
aiitimrs’ minds witli Dr. vStead, viz . : 

Separation and removal of arfienio as sulphide, 
in w'iiieh it is actually separated and removed 
before the phosphorus is determined, wdiilst others 
prefer by 

Ijoio temperature precipitation of llie phosphorus, 
in the prcsi'iiee of the arseule, to avoid it having 
any effect. The trouble Is that wdiiehever of these 
methods is used, the determination necessarily 
lake.s a long time, say from Ihna* to tw^tuity-fonr 
hours, wlierens all the ordinary n'ally quick 
methods are aff'i'Cted, but to an uncertain ami 
variable extent, by arsenic— and some of them by 
silicon. 

The “ Annloid mcchauiealised ”) mclhod.~ln 
the aiilbors’ first “ media nlealised ” method 
d(^scrlbed before tlie Iron and Steel Instlttile in 
1011, the w'hok* of the arsenic was invariably 
brought <low'n. and could be allowaal for by deduct- 
ing a constant in n.'lalion to its atomic w'clght. 
Later, in lOlff, tlu'.v (h'seribed another im*thod on the 
same lines, hut in wiiich, as a concession (o 
popular preference, tin* arsenic W'as actually 
remov(*d as sulphide. This reduced the time to 
fifty minutes. Shortly after this, h()W’(*ver, still 
searching for a more rapid method wliich should 
be unalT(‘ct(Ml by arsc'iiic or silicon, as tlu* result 
of H prolongcil r<‘search tlu' conditions of precipi- 
tation W’liich met tlie ne<.*d were found, and tlie 
“ Analoid (1011) Pure” w'as evolved in W'lihh the 
time taken was reduced to tw'enty minutes or less. 
It <lepeiids on tlie right proportioning of ilie salts, 
acid, temperature, and ih'gree of eenci'iitrat ion. 

N<‘lther I be resea vdi, wliieli revealed many points 
of interest, nor tlie modified method evelviaj, liave 
been d<'vscril)ed in any |)ap<'r,§ but li is well know'u 
by many chemists. It proved so aeeiirate lliat for 
practi(‘al juirposes it suiK*rse<!('d tlu' one descrilK'd 
in 1012, and ils reliability has be(*n siiie<* proved 
in practhx* by mil lions of tests both at lidiiie and 
abroad. 

1. TIV/ oxidaiiou and direct precipitation. 

(</) ’I'bis imqhod Is liable to give n'.sults sllgblly 
liiglier than tlu* liaith, especially in stc'cl coii- 
tainiug above, say, 0 ()2%, owiiig lo I he con- 
ditions govcriiiug fu'cclpllat ion not usually being 
siitficiently de(im‘d. 

(b) Ow'iiiu' to ttu* well (h'fined cnuditioiis of work- 
ing, ttu* “Analoid (101 1) Puri*’’ iiH'lliod has 
lM‘cn sliowm to givi* results uuiiitlueiieed by 
ar.senie, even in sti'i*] or liiematite cast iron C(ni- 
tainlng as much as 0-M% arsi'iiic. 

2. Evolution bp means of :ine.~ Th\s nu'tbod has 
the advantage oviu* tin* one m*\t lo be di'scrilied 
(2), in that the fi'rric salts iieial only partly redne- 
Ing w'lth one or two grammes of zinc In order to 
volaliliso the arsenic as arsenions (‘hlorldc. The 
comj>let(* removal of arsenic, however, may not Ik* 
as readily effeolixi (if imu'h is jircstmt) ns by 
separation of arsenions sulphide. 

3. Jiemovnl of arsenic as arseniou.s sulphide.— 
This method (like the wet oxidation process for 

S It has, since this was written, been given on Fobraary 10, 
1919, to the Hevoland InatJtut’on of Enffireers, "Notes on 
the Betenninatloo of Pboaphoros 1a Iron and Steel,*’ by 
K. D. Hidedale. 
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sulphur) Is capable of yieldinj? excellent results In 
the hands of exiierienced oi>erators, and is there- 
fore a valuable alternative in standardisation. 
Methods 1 (fj) and 2, however, are of equal 
accuracy, and may be performed more rapidly and 
witli less skill. Several operators first found by 
this process results somewhat higher than what 
they subsequently dc'cided was the tnith. 

Special points recommended. — (a) For methods 2 
and use an acid nilro-molylalate rea??ent in lieu 
of addiiij: ammonium molybdate solution to the 
acidltied liquid. This overcomes the tendency to 
high results which are otherwise frequently ob- 
tained when zinc salts are i)n‘sent In quantity. 
(b) Estimation of the yellow preclidtale, 
(NIIJ^FOj,12MoO^, is rapidiy and accurately 
efiected volumetrically by iu(\aiis of stamlard 
sodium liydroxide (free from carbonate) and nitric 
acid. As an alternative, gravimetric determination, 
filtering through aslx^stos in a weighed (Jooch 
crucible, and drying at 120*^ to KIO” C., is convenient, 
llrushing off filter paper not accurate. Conversion 
to lead molybdate, tliough accurate, involves an 
extra operation. 

M.\noaM':se : 1. liismuthate volumetric is a quick 
and accurate method, tlie popularity of which Is 
well justilied for reference:' purposi's. Low results 
are often due to: (a) 'riie carbon (or excess 
reducing agent) not having been completely oxidised 
— ('specially when much combined carbon is present 
— before forming the permanganic acid in the 
cold, {h) The oxidising value of the blsmuthate 
being low (1 grin, should equal not less than r>8 c.c 
A/10 ferrous sulphate). (c) q'he reagents not 
being fr('(' from chlorides. Iligh rc'^ults are usually 
due to sodium bismuthate or bismuth oxide passing 
tlie filter and tx'lng reckoned as pcTmanganic achl. 

2. Persulphate volumetric and colorimetric. — (a) 
Ordinary useful rai»id nn.qhod for works practice, 
but liable to somewhat v.ariable results, unless a 
uniform procislure is closely followed and the 
reagents freshly prepared. (b) “ Analoid ” 

(“ nieehanlcalised ”) volumetric uioditication of the 
ordinary persulphate method is an inqjrovcmient 
. Ti that described in the Journal of the Iron and 
i Jeel Institute, 11)11, No. I., p. It (Uiabk's very 
rapid tf'.sts to be made which .iustify their claim 
to be as accurate as the blsmuthate inetliod, wdiilst 
ther<‘ is no nitration of bismut liate comi»ounds to 
be undertaken. A disadvantage of all persulphate 
methods for umpire work Is that tc'sts must be 
standardisixl against a sample of known m.angaiu'se 
contents. In the bl.smuthate and ixTsulphate volu- 
metric methods the advjintages of titrating the 
permanganic acid with sodium arscmlte should b(‘ 
more wid(‘ly appll(Ml. Tliey are : — 

(i.) Sodium arsenite does not b(H’ome oxidised 
at all ra[)idly. 

(11.) It is (juieki'r, bc'c.ause it Is not mxa'ssary 
to add excess ajid tlnai titrate back to inuinan- 
ganate. 

(ili.) It avoids (he interference of chromium. 

(Iv.) In tlu' bismuthate nadhods, small ipian- 
tith's of bismuth oxide or s(Hlium bismuthate. If 
they pnss('d tlie titter, would not interfen* as mueli 
as if ferrous suljihate were used. 

;i. (Iravimetric iron acetate, separation. This is 
too t(‘dlouM for works practice', though useful for 
standardising sampkxs, biung basi'd on entirely 
different principles to the foregoing methods. The 
tendency is to give results somewhat higher than 
the truth unk'ss the t)recipitated Mu,0^ ia purified 
from traces of silica, iron oxide, etc. 

Arsenic : 1. Distillation and iodine volumetric . — 
This Is the most widely used process and capable 
of yielding very accurate results. A blank test of 


the hydrochloric acid for arsenic must be made 
and precautions taken to ensure that no rubber 
stoppers or joints can Ix' acted on by hot liydro- 
chlorle acid, and so allow anylhing to pass into 
ilie distillale which would consume standard 
Iodine solution. 

Ntckkl : Dimethylpluoxirnc.—Thls method pro- 
bably occni)ie.s the leading i»osilIon to-day for 
accuracy combined with speed. It is not influeneed 
by copper or cobalt. The cyanide' volumetric flnlsli 
is quicker and more convenient lli.an the gravi- 
melrie, wdiere regular tests are made. 

2. Pofas.sium cyanide. —For routine tests, this 
process is very qnh’k and also accurate, provided 
tliat coi)per and cobalt — which would count ns 
nickel -are ahseiil. There is a de elded saving in 
time, and lit lie if any loss in accuracy, by liolding 
the iron in solution as citrate, insto.id of separating 
it witli ammonia and ammonium acx'tate. 

o. Melccl oxide gravimei rie.- older method 
is almost entirely superseded by methods 1 and 2 
owing to their sui)eriority ^n hotli sjxicd and 
accuracy. 

Past Iron. 

The following notes apr»ly in addition to those 
made with regard to steel. 

CUnnoN.—In grey irons, too much stro.s.s cannot 
be laid on the importance of eacli portion of the 
sample weiglied off for analysis being thoroughly 
representative. To this end, it Is usually advan- 
tageous to si(‘ve sain])les through a 100-mesh sieve, 
and weigh otf separately the right proportion of 
line and co.arse ]);irlicles. 

Owing to tlie greater amount of carbon present, 
the conihiistion tulx' should be W(dl fiacked with 
platlnis('d asbestos or granulated copper oxide to 
ensure all carbon monoxide being converted to 
dioxide. 

Total. — Metiiods employed same as for steel. The 
direct method, reburning the residue, is of all- 
round greater reliniilllty than the solution and 
eombustion proc('Ss for all classes of Iron, though 
it is usual to mix an oxidising agent such as 
bismutli oxide witli the sami^le. 

(Jraphitic . — Very divergent results may be ob- 
taliu'd by oilier methods than the one given in 
Table II. 

Recommendations: (a) In dissolving, beat gently 
- do not l)oil vigoi-ously - witli ii small exxx'ss of 
nitric acid, {b) Wash graphitic residue with hot 
caustic potash or soda (sp. gr. 11(1) in order to 
dissolvi^ out of the liltiT silica and combined 
carbon, which in the case of Irons high in these 
stick very tenaciously, (c) Filter through a small 
transparent ipiartz lUiclmer funnel which is small 
enough to push right into the comhiistion tube. 

Combined. — Whilst this cannot he determined 
colorimetrlcally for spindal iiurposcs, extensive 
exjx'rience has made evident that an analyst who 
Is not i'Xpt'rt at deti'rmining total and graphitic 
earlx)!! by combustion, will in the majority of case.s 
get a result nearer tlie trutli tiy (lie colour pro- 
cess unle.ss the couihined carbon is higher than 
about 0-7%. 

For testing cast Iron, generally speaking, steel 
colour standards are (Ik^ most suitable for the 
determination of comhined (‘arhon. When properly 
di.ssolved— since the iron solution must Ix' filtered — 
the strH'l standard should be also filtered, both being 
at once tilteri'd Into comparison tubes, so that each 
may be equally afflicted. 

Sulphur; Special recommendations : — 

1. Oxidation.— The insoluble sillclous matter 
residue — esi)(3clally from titnniferous Irons high In 
phosphorus— may contain sulphur, and should be 
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dried and fused with sodium peroxide In order to 
recover this.* 

Phosphorus.— Methods employed in addition to 
those used for steel. 

4. ^vparatiim of arsrnic and titanium o.ridc; gravi- 
metric moli/hdate. — ^J'hls is regarded by the b<‘st 
authorities as n(‘0(‘ssary when qualitative tests 
show the pr(‘sence of titaidum. The method is 
long and tedious, and liable (o give widely dilVering 
rc'sulls, unless carried out by skliled operators. 
The “Analoid (1011) Pure” [)roeess has proved to 
compare very favourably with this process even 
wh(‘U titanium up to about 0-2% is present. Jf 
only small quanlilles (say up to 0T%) of titanium 
are i)rescnf, UK'lhods of liu' type 1. (a) and (A)) (see 
St(M'l, Table II), will be found to have much less 
tendencv to giv(‘ low results tlian those' of types 
2 and 3. 

Manuanese and Arsenic.— No special comments. 

Titanium : Jiccoinumdalions : As it is unllki'ly 
that the titanium will be determined in an iruJJ 
Avilliout (he i)hosi)lu)riis. method 3 (Table II.) is 
usually the most convefiient. Small quantitie'S of 
titanium are much more accurately d(‘t(*rmlned by 
hydrogen peroxide' color! met I'ic comparison than by 
the gravimetric nu'tbod, wliicli often gives results 
higher than tlie truth. 

In the foregoing notes, no opinions or recomme'n- 
dations are made' simply from book statements. 
Tliey are all eltlu'r the outcome of the .authors’ 
own experience's or aVe conliiane^el by them. Tlmy 
aelel this, because me'iv comi»ilalions have relatively 
slight value. 

Discussion. 

'i'lie (hi A HUMAN said that tlie question of chemical 
stanelards liael be'e'n taken up 20 years ago by the 
Pii ilish Asseecialion on seemewliat, similar line's, anel 
half a (leezeui stanelards hael be'e'U prepareel. For 
seemed re'asou. Ilieise standards had imt become 
popular; but many cliemists hael feeund them useful 
f(U' ceunpariug tlie'ir re'sults. Ills Impe' was that thi‘ 
elVorts tee prepare stanelards we.ulel be' bre>aeleiU‘d, 
and that tlicre' M’oulel be' standards in che'micals as 
W('ll as in ire)U and ste'e'l. As to standarel me'thods, 
his e.)wn view was that if a clie'inist ceuild obtain a 
ejorre'ct result by one method he she)ulel foIle>w that 
lue'thoel. hhie' stanelare! nie'tlmd might be useei in 
oases of ceeidracls in which a method was prcscrilx-d 
but, generally sjH'aking, he thought an analyst 
should be aIlowe*ei a latitude In ii'garel tei the metheid 
he ade>i)t(‘d se) leiug as the correct result was 
obtained. 

Mr. F. C. A. H. Lantsherry said that he did ne)t 
fave)ur standard metheeds, iK'cause' he belie'ved it 
was only by ditVereiice's in method that chemists 
weiulel ultimately attain i)e*rfection. Methods w'cre 
naturally, le) a large extent, becoming standardised: 
but he feared that if methods wen' standardised the 
junior assistants would not receive the mental train- 
ing necessjiry to ('qui]) them for higher work. Ilis 
view was tiiat even a standard steel would not 
Ik' of the us<‘ lh(‘ authors supiiosed. It would 
certainly be a useful kiboratory asset and in com- 
I)arlng various methods, but In his opinion there 
the utility ended. As to the preparation of the 
standards he L'lt. that the steel lunkers’ chemists 
were rather over-represented in tJie scheme: more 
usi'rs’ chemists should have been Included. He 
usually found a great difl’erence between the 
analysis supplied by the steel maker and that made 
in his own laboratory; he attribut(Ml this mainly to 
complete lack of homogeneity In the material sup- 
plied. Thus, there would be difficulty in referring 
results to one particular standard. What was 
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wanted wais a more hoinogeiieous Hami)le. It would 
not be well In his judgment to make iiK'thods too 
standardised. Tiie adoption of one method would 
tend to check analytical progress. 

Mr. E. W. llowEEY pointed out that If the best 
existing methods were adopted nniversjilly for 
certain work, that would not luevent the use 
of other methods to contirm their results. For that 
!(*as()ri be was personally in favour of adopting 
st.ind.ird met bods. lie had found the standards 
v(‘i‘y useful not only for clH'cking other people’s 
results, but for tc'stiug I tic work of assistants. He 
agnu'd as to tlu' nee<I of lioniogeueity of siimples. 
Tla-re were ca.ses where lh() samples, from the same 
bali-b,gave dificrerp results; but (la* si nudards would 
be useful in deieetirig this. It would he well if the 
matter in relation to llic aul luuisal ion of standards 
could he org;mis<'(l by a Ibircau of the American 
type - and bronglil a])oui, not l)y a leclinlcal organi- 
sation, but by .some ( Joverniiieiit Department. 

Dr. H. W. IhiowN.sDoN suggesled that too much 
stiN'ss liad been laid i)y tht'Hutliors on the import- 
ance of small dilTererices flgun's obtained by 
amilysis. He tliouglit the In'iid of the day was to 
s]>ecify that linished material should reiu'oduce 
c(‘rlaln d(‘lined physical proijerlics and that chemi- 
<*al analysi.s siiould be usc'd as a guide to those 
properties. In ci'rtaln cases only physical pro- 
lu'rties were specitied in d(*tail, tiie materials bfdng 
simply determined as iM'loiiging to a ” class ” wilh- 
oui liu<‘ analytical limits. Tliis matter of analytical 
standards requirt'd to he looked at in its true per- 
spective. If a materijil n‘])ro<luced the physical 
properties rccpiired of It, ubat did It matter if 
aualysc's by difrerent cliemists diricri'd in the second 
or third jilace of (b'cimals by amonuls coming within 
the limits of cxperinK'nial eri’oj’? 

.\Ir. F. J. (.'ooK said that standard methods of 
.sauijdlng \v(‘i (‘ necessary. As to I lie segregation of 
snli»hnr, he thouglit: tlic drill straight through a 
pig was better Ilian lli(‘ usual method of taking 
.samples picci'iiu'al from lh(' siii faee. Ho believed 
the <‘n’ecl. of eaibou i»n cast irons was potent, yet how 
ditricnlt it was to lake a correct sampk'. As to the 
snggc.stion for tli<' setting up of a Hnreau, he was 
strongly of opinion that siuPi should not be wholly 
und(‘r (Joverumeiit eonirol. lie would like to see 
jild forthcoming also from tli*' various technical 
socii'tics, with an Fxecutha' (’ommittee coiiqxKsed 
of rcprcsi'iita lives of each. 

Mr. F. H. pointed out tliat one elTeot of 

sinudardisiug was fjeiiueiil ly to lower quality. 
'Phe setting up of standards need not destroy indi- 
viduality; proces.scs did not matter; what really 
mattered was tlie C(»rreetness of results. 

Mr. G. S. Ih.AKE, of the Ministry of Munitions 
Laboratory, Sheffield, said that bis Department 
ri'eognised tlie importaiiec of staiuiard samples 
being available for genenil use of analysts. It had 
always usi'd a series of standard steels carefully 
prepared and analysed at the Departmental 
Laboratory and by reb'rt'i' analysts employed by the 
Ministry of Munitions. Hesides standardising their 
solutions by the well known methods, which alone 
.should suffice to give accurate results, they had 
found that standard samples analysed along with 
batches of work not only sliowed how the work of 
an analv.st w.as rumiiug hut tc'iided gradually to 
eliminate tlu' personal faelor. The IX'partinent had 
regularly used their own or Messrs. Rldsdale’s 
samples for testing the eomtmrative accuracy of the 
hateh. War w’ork exqx'rience showed that such a 
pr(x*edure would gradually remove many discrep- 
ancies between the results of analysts. The 
Ministry of Munitions Laboratory had therefore 
readily supported Messrs. Ridsdale In their work 
of producing chemical standards, not simply to 
make those available, but to re<K>gnlse the great need 
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of some nccurato means of testing analytical work 
and results so as to attain to a standard of absolute 
accuracy. The Department d<‘sired to iuak(* a few 
recoinniendations as to the actual work of Messrs. 
Rldsdale. In taking averages resulls were often 
Included wliicli were far from the tigure litially 
fixed. In those ca.ses tluw considered the method 
adopted by the analyst should l)e a.scertained and if 
any detail in caiT.ving out tlie an-alysis sutlieiently 
explaiiHMl tlit‘ unusually higli or low result It should 
not be allowed to inlluenee the linal figure. The 
moditiealion u.^ed by one inslilullon C(‘rtainly ex- 
plained a n'gular low suliiliur result. The Depart- 
ment al.so r<‘coniin(‘nde(l that only llio.se analysts 
who w(ue actually dealing with the class of 
material should be asked to make I he analysis. 
They were .scarcely In favour of imposing unifica- 
tion of analytical methods whl(*h would cause incon- 
venience and have tlu‘ t('nd(‘ncy of making errors 
gravitate always in one direction. Mechaiiicalised 
methods did not assist in making inUdllgent 
chemists. An analyst should 1 m‘ allowed t(» use his 
own judgment as to what nudhod or modification he 
adopted. The Ik^partmeut thought methods ndgbt 
l)e recommended as most nuidily giving ac(‘urate 
results. 

Mr. .T. C. Man.v emphasised the value and im- 
portance of stand:irdi.s('d methods in ndatlon to 
valuation of products from coal tar di.st illation. 
There need b(‘ nothing “cast Iron” about them; 
there should be a committee re.sponsible for adjust- 
ing tbe standards, and as i. iproveini'iits were found 
the methods could Ik‘ revis' .1. Again tliere would 
no emb.’U’go u])on the use of tlieir own metliods 
for works tests. 

Mr. W. H. HiufDSMAN wrote that tlie immediate 
effect of tlie u.se of these standards was the con- 
Iklence given to every analy.st in bis work, while 
they w'ere cfiually Ix'iudicial to the business man In 
reducing at oma? th(' lU'cessity for so many reference 
analyses being made with a conscxiuent saving of 
the time ami cost these entail. The Iron and Steel 
Institute, stimulated at. last apparently by Messrs. 
lUdsdale’s results, lind foiuiusl a (’ommittee, winch 
had since thrown out a nundxn* of local hranciios in 
the steel centres, to cslahllsh similar sto<d 
standaiils, and by as.socialing witli them the 
National Tbysical Igiboratory g.ave their standards 
a fully mitional eliaract<*r. .\o exeei)lioii eoiiI<l be 
taken to tins if tiie natural course were f(dIow(‘d of 
giving llieir joint su[)port to M<‘.ssrs. Rl<ls<lale’s 
work, building uf> on tlie foundations tlnw had so 
well laid a Iruly National Dritisb Eureau of 
Standaids. 

Mr. C. n. Ridsduk, in r('])ly, said the alternpis 
to prepare standards by (he Eritisli Association did 
not appear to have gone far enough. He ha<l lieen 
informed tliat one fa It of tlieir .‘-•lamlards had been 
that the turnings iiad been too long and large. 
He did not partienlarly advocate standard metlmds ; 
he bad simply tried in one or tw<j cases whieli 
seemed to lend tlimnselvi's to “ ineclianieali.si'd ” 
means to evolve such methods. As to tlie suggestion 
of disproiiortioii in the types of ehemlsls making (he 
tests for the stand.ards, fli(‘ rea.son why there were 
more steel makers’ cheniksts was that they pre- 
])on(Ierated. When any dispute aro.so it was always 
as.sumed that tin - .steeJ makers’ cliemist was wrong, 
so naturally they waTo anxious to adopt any course 
that wmuld help them to fiiove th(‘ir correctness. 
He Insisted tiiat the detect of fractional diffcT- 
enees in analy.s<*s was most e.ssmitial : he had known 
engineers rej(‘ct material owing to the slightest 
excess of piios])horus. On the commercial side, 
chemical agreement was of the first Importance, 
apart altogether from material having the necessary 
physical proiierthxs. There were li^tter methods 
than drilling straight through for dealing with 
segregation, and before sampling a piece there 


should lie a study of how it was segregated. There 
was a decldi‘d tendency towards standardisation of 
mctliod in the Admiralty and Ministry of Munitions 
laboratories. They systematl.sed ('very detail, and 
the result was excvlJent analyses even from 
a.s.sistanrs who had not had long training. 


Bristol Section. 


Meeting held at Bristol on Noreniher 2lst, lObS. 


Dll. T. ir. RllTLEU IN II IK UlIAIU. 


HISTORY AND MANUFACTURE OF FLOOR- 
CLOTH AND LINOLEUM. 

HY M. W. JONES. 

Tliere is no nvord as to the actiial origin of 
fioorcloth, and Us early history Is meagre in the 
extreme. It is most probable that the fabric 
gradually emergi'd into being, but it is certainly 
nanarkable tliat sueb a large and tlouri.siilng 
industry ba.s no text-book, and tliat tbe pioneers 
of the manufiuMure litive left so few t races of their 
handiwork. All tlie available information we have 
concerning its <'arly develoiunent is contained in 
patent .siK‘cUj(‘a(loiis, or In odd jtaragraplis in 
various publications, often wlicre one would lea.st 
(‘xpi'ct to find it. And even tluTo lli(;‘ Investigator 
(reads uiion uiicmlain ground, ow’iiig to the term 
oii-eloth being e.arly apifiic'd to llooreloth, ns well 
as to an older i»rodact of the natun* of tarpaulin, 
wbicli after soaking in oil and drying was used as 
waterproof wrajiiiiiig. 

In tbe (‘Igbteentb eentury, the history of this 
fabric Is based upon a sunu’ foundation, and the 
lirst iiateiit for tlie manufacture of tloorclotli was 
taken out in 1703 (No. 787) by Nathan Smitli, of 
London. Tlie composition was made of rosin, 
])itch, and Spanish brown, in equal quantitii'S, 
with tli(‘ addition of be(*swax and HiisismI oil, tin* 
quantity of which was varied according to tbe 
.season of the year. It was ajiiilied to tlie canvas 
in a melted state, and rolled in by pressure from 
a hollow iron roller lieated by tiro, in 1754 Smith 
establlsiied in Kuightsbridge tin? first works for 
the manuf.aeture of tlooreloth. In 171)4, the original 
building was mitindy destroyed by lire, but tbe 
works were rebuilt during tbe ensuing year, and 
wer(‘ n'eonstructial in 1821. 

in tfie Builder of .lanuary l(i, 18.78, It Is stated 
that Smith was tlie lirst to use wood-blo<‘ks in Uie 
printing of fioorelotbs. It also states that InUore 
tlie year 1754 he made nooieloth in ])i('iT.s of two 
or thris^ yards .sipi.are — 1>y tb(‘ only method known 
at that time; the iilan of laying on (he tints of the 
p.at terns was the same as (lint u.si'd In the stmicll- 
ling of wall i)atterns, vi/.. either by cut e-ardhoards 
or tliin metal, througli the Interstices of which the 
colours were ai»plied. 

Tliat. floorcloth was upon the mark(‘t in tlie last 
tAvimty years of (lie eigliteenth century is further 
borne out by two anuouiiccim'nts of (be sale of 
bou.seliold (‘iVects, wlilch appeared in the Bristol 
Gazette, and Puhlie Adrerliser <liirlng 1789. 

The oldest surviving firm in the trade is that of 
Messrs. John Hare and (’o,, of Temple Gate, 
Rrlstol, the founder of which came to Bristol In 
1782, and commenced business as a painter and 
colourman. His advertisement of floorcloths flrst 
appeared In the Bristol Gazette and Public 
Advertiser of Thursday, Feb. 7, 1788, and Is most 
probably the first trade announcement. In Sep- 
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tember of the same year, there Is another 
advertisement In the same i)aper, announcing that 
Hare and Withers manufacture floorcloth at the 
same address, and at their manufactorv. without 
Temple (Jute. This partiuu-shli) was of I)ut sliort 
duration, for In .1780, John Hare and John Withers 
had sci)arate faclories, the former “ wltliout 
Temple Gate,” and the latter at ('allowliill .Stnad. 

That Bristol was active in this industry in tlio.se 
early days is further borne out by llie advert isiunent 
of anotlier tirni, James Sand(*rs and (\)., whleli 
appears in Felix Farley’s Jirisfoi Journal of Jan. i, 
1704. 

The advcu’tisenieiil of Haro inenlioiK'd above 
eonlained the jihrase “ Old clotlis new painlial, and 
printed of any pattern,” and laler umvs of all three 
lirms menlioiied, concludt‘ with tlie statement that 
“Old floorcloths and cui'iu'ls will be painted.” 
This was a method of renewing llie life of worn 
fabrics and was in vogue until about when 

the cheapening of floorcloth rendered this less 
necessary. The same tn'atment was accorded to 
worn floorcloth, and in those days ntwv goods cost 
Is. (}d. per yard and repainted oiH‘S about 2.y. Od. 

At one time in its history, floorcloth was a pro- 
duct uiH)u which e.xcise duly was levlinl. The 
iminufacturer had to pay a yearly tax of £10 for 
lli(‘ prlvil(*ge of producing his product, and <'xci.se 
ollieers visited the factory to imsasun* up the Imigth 
mad(‘ and assess the tiuty tluu'eon. This duty of 
'Jld. iier yard was established in the yiair 1787, and 
was finally abolislK'd in 18(10. 

A copy of an old manuscrifd <lrawn ui» about 
18.5(;, and Idndly supplied by Mr. Peter O. Byrne, 
of Mi'ssrs. Barry, Osllere and Sli(‘]aierd, Ltd., of 
Kirkcaldy, gives a list of the floorcloth manufac- 
turers established in and around ]>ondon since the 
lirst comnieiiceinent of the manufacture, with the 
approximate numlxu* of years each had bemi estab- 
lished before 1850. As lids list is of historical 
iutert‘st it Is given in full, with the .addition of the 
year of eslablishinent (assuming the flgures to be 
correct), but thost^ mentioned in connection with 
the works of Mes.srs. Smith and Baber, of i^ondon, 
and John Hare and Co., of lirlstol, are certaiidy 
.uaierstatod. 

fn the London district the.se are set forth:— 
P..irn(‘s, City Ko.ad, established about, 70 yeai's, 
1780; Bathe and Kingdon, Old Kent Bond (5 years), 
1851; Buckley and Co,, West Uoad (80 ytairs), 
1770; Cohbett and .T(‘vees, Deptford Building (40 
years), 1810; Downing and Co., Chels(‘a (00 ye.ars), 
17j(;; Harvey and Kniglit, l.ainbeth Marsh (00 
years), 171)0; Hayes, Haekii(‘y Boad (70 years), 1780; 
Haywood, Newington Causeway (80 years), 1770; 
Irons, Pindieo, Little Cliel.sfai (50 years), LSOti; 
liyons, Old K('nt Boad (IH years), is;;2; Maee, 
Old Ford (20 years), IS.'iO; .Main, Beed and Co., 
Great Dover Boad (40 years), 1810; Bidh‘y, l.o\ver 
Boad, Islington (55 years), 1821; Smitli and 
P.alK'r, Kniglitsbri<lge (05 years), 1705; t^oulhgale, 
London Boad (00 year.'^), 1700; Sj^otfcud, Gr.aj-’s 
Inn Boad (SO years), 1770; Sipiire Wells, Camlx'r- 
W(dl (15 years), 1811; Turney, Wliitechapel Boad 
(SO .years), 1770; Weiilwurtli, Whiteeli.aiad Boad 
(70 years), 1780; Welcli, Paddington (10 3 ears), 
1810. 

In th(^ i)rovliiecs tlie list gives Hare and Co., 
Bristol (51 years), 1802; Kii’kj)atrlck, Liverpool 
(50 years), ISOO; Kemp.sou, Birmingham (15 years), 
1811; Hardcastle, Newenstle-on-Tyuo (00 years), 
1700; Bobinsou and Co., Neweastle-on-Tyue (20 
years), 1850. A factory was in operation for some 
years in Mancliester, now discontinued. 

The table l>alze and varnish floorcloth manufac- 
tories in and around I.<ondon comprlml Bathe 
and Kingdon, Old Kent Boad (5 years), 1851; 
Houlston, Old Kent Road (15 years), 1841; Ijaw’son, 
Klngsland Road (28 years), 1828; Lyons, Wal- 


worth (14 years), 1842; Manns and Sayon Mjilden 
Lane (20 years), 1850; Rolls, Jas., Keimington 
Lane (9 years), 1847; Bolls, Josh., Old Kent Boad 
(21 years), 1855; Turner, II., St. John Street; and 
Williams, Marlborough Place, IVcstminster (table 
baize only, no ns'ord). 

Of all llie Arms mentioned, that of John Hare 
and Co. is the only one .still In existence, but the 
list i.s not quite complete, for .Michael N;iirn e.stab- 

11 shed a works at Kirkcaldy in 1847, which is still 
a going concern, and there was a linn then iiiaiiu- 
lactnring In Dublin nu<lcr the name of Franklin 
and ( V). 

In the <*arly da.vs of tin* manufaetnre, Jolin Hare 
bad inills In the St. Pliili|)’s district, for the weav- 
ing of canvas, wliich 1‘oinis llie base u|)oii wdiieh 
floorcloth is Imllt iij), .and this f.act takim in con- 
junction with the whip* l(*ad works in the same 
district, and the colour malcing and oil refining 
factories near by, gives this lirm llie unique dis- 
tinction in tlie trade of being (he only pue that 
ever made floorclotli in its entirely. The looms 
in these mills were worked bih.and, and firoduced 
canv.as measuring 27 feet in width, with a length 
of 70 y.ards, all in one pi(‘(‘t‘, and were the large.st 
in the world, for nowliere els(' has canvas of a 
greater width tlian 24 feet bei'ii woven. This 
iiraiich was eslnblislied about IS04, and we are 
th(‘reby enaiiled roughly to tlx I be date when the 
nianufaetnre of floorcloth in .^mall piccf*s ceased, 
and gave way to tlic i»roduclion of .standard lengths. 

At dilTerent times flax, hemp, and jnie, either 
.singly or In coinhlnalioii, have been used 1o form 
the canvas which is essential to all qualities of 
floorclotli, hut to-day jute is the i»riucl])al fibre 
used, ami Its manuf.icturo is practically confined 
to Dundee ami district, where it forms a large 
and flourisliing industry. This was not always so, 
for in 1799 Hare obtained his snpjilies from firms 
in Beading and Abingdon; at that time the price 
was about l^f. per sq. yard. 

Floorcloth, oihdoth, or w^axcloth, to mention the 
tiiree name.s by which It is known, Is produced 
by painting this canvas foundaliun on Ixith sides 
with s(*vcral hiyers of well-made oil paint, and 
in most east's finishing by printing a pattern in 
one or more colours on the lin.al layer. There 
are tw’o qualities, the lii'avy or liaml made, which 
is produetMi in a maximum length of 25 yards, 
witli a width of 8 y.ards; and the light or machine- 
made product, wliich has a maximum width of 

12 fc(‘t, and whicli weighs only 5Jt lb. per square 
yard as ag.ainst 7 to S lb. In the ease of the 
liaud made article. Tlie macliine-made quality is 
now luriK'd out ill much larger quantities than 
the hand-made, but as the latter Is still mami- 
facl lived and is the older variety, we will first 
<-<)nshl»T the method by whieli it is produced. 

The canvas is first nailed to specially const ructed 
frames 25 yards in leiigih and S yds. in height, with 
a space of 5 feet between tliem, In whleli permanent 
.sealfoliting, carrying 4 tiers of planks, Is fixed, to 
eiiabh' men to work mi the faet‘ of the .suspended 
faiirie, iihicli is tirst of all treateil with a dilute 
solution of size api>lied by means of brushes. This 
serves the tripk' jmrjio.'^e of adapting the surface 
to receive the first coating of colour, shrinking the 
canvas, and londering it loss .sensitive' to any aedd 
action of till' paint oil. This when dry is covered 
with a layer of still’ ground oil-paint, which is 
thrown up«ui ami spread over the fabric, by means 
of a specially constructed tool which ix'preseuts 
and does the .siime work as a plasterer’s trowel, 
and enables the worker to spread the coating of 
paint both quickly and evenly over the fabric. 
When the first coating has lieen applied to both 
sides, the canvas Is allowed to hong for about ten 
days, or until the paint Is thoroughly dry. When 
this first coat of paint Is quite dry, Its surface Is 
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worked over with a 8hari)-cdged tool known as a 
“ knottlng-knlfe,” which removes all knots or ends 
which the surface of rough canvas naturally pre- 
sents. Then the whok* is rubtK'.d down with blocks 
of pumice stone to obtain a tine, uniform surface, 
and a second coat of i)aint is trowelled on in a 
similar manner to tlie first. 'Hiis wlieu dry (which 
again takes 10 days) is rubbed down with pumice 
stone, and the tliird coat of paint is applied In the 
same manner. This third coating is the tinal one 
as far as the back or underside is comvrncd, ami 
whilst the face is white or tinted, the backing paint 
Is strongly coloured with red oxide of iron or ytdlow' 
ochre. The face r(‘C(Mves two mon* coals of paint, 
making five In all, these latter being thinner and 
applied by means of a bnisli instead of the trowel, 
to ensure more evmi and iH'rfect covering. The 
floorcloth Is now ready to receive its tinal covering, 
which in most cases consists of a printed pattern in 
one or more colours, and 1h(' ])roduct at this stage 
Is canvas covered with layers of ])aint to an uni- 
form thickness. It; Is rolled up and taken to the 
printing tables, which ar(‘ covered with .several | 
thieknes.ses of felt to give a slight yielding surface, 
and here the [mttcrn or design is printed uifon it 
hv means of wooden blocks, usually <‘ighteen inches 
square, a setiarale block Vicing nece.ssary f<ir each 
colour of which the final pattium Is composed. The 
various colours are ordinary ])nlnter\s pigments 
ground In relined linseed oil ami are spread uiion 
pads made up of fine canvas over flannel. 

In the early djiys of the industry the pal tern 
was applied to the surfa of the fabric by means 
of a stencil, and In 1S12, Hubball and King look 
out patent No. for the rever.se of this melbod, 
In which, after the goods w'ere p.Mlnh^d, the snrfac(‘ 
W'as covered with gold-size or other glntinon.s 
liquid, and when this was nearly dry, pallerns of 
paper or thin parchment were laid upon tlie .sur- 
face, and such portions of the fabric not so covoi-cd 
wore rnblK'd over wilii Iron ore, previou.sly pul- 
verised in a mortar. The stencil gave way to a 
rough cut wood-block, tmt In the modern blocks 
the pattern is fortiasl in relief, heliw'd wIktc neces- 
sary by the addition of iiUv^es of round or flat brass 
wire, each jioiiit of tlio relief taking up a definlie 
and regular anionnt of colour when the block la 
pressed firmly upon the colour [lad. Each block la 
fitted with guides to ensure aciairate placing of 
one pattern over aiiotbcr and so preventing any 
margin showing. When the block Ix'aring its 
quota of colour is plao(‘d upon the floorcloth 
surface, it is firmly squeezed into contact by a 
simple arrangement of a screw tiress— an improve- 
ment over the hitting with n heavy mallet formerly 
in vogue— and when the block is raised, that par- 
ticular colour and portion of the pattern la left 
Upon the fabric. Thus block after block, (‘acb 
with a distinct colour aufl iwirtiou of the pattern, is 
apiilled, until the r<'(juln*d design is complete. 

The printed floorcloth Is now passed into a 
specially constructed high building, wluu-e ii is stis- 
pended from battens and allowed to bang for a 
period of from nine to twelve months. In order tb.it 
the finished product may “ age ” or malure, a pro- 
cess that Is essential In the case of high-class, heavy 
goods, which are required to wdthsland wear and 
tear. At dlfTerent times various modlficalions of 
the materials used In the coatings have l)ccn tried, 
with the ohjcct of shorttming this ageing pnx’ess or 
doing away with It altogether, in order to over- 
come the holding up of capital for so lengthy a 
period, but nothing has heoii found which can re- 
place it. 

A lower grade la made to suit the popular de- 
mand. and is produced entirely by machine. Such 
fabrics, as already mentioned, have a maximum 
width of 12 feet, but are prlnclp^y produced In 
widths of fl feet. The canvas baermg Is of lighter 


texture than that already considered, the layers 
of paint are fewer and are applied by a trowelling 
machine, and the final pattern is printed by rollers 
—one for each colour— with the pattern in relief 
as in the case of blocks, and the resulting product 
is turned out at a comparatively rapid rate. The 
canvas for this quality of floorcloth comes nixin 
the market, in rolls of about 4(K) yds. in length, and 
the starch or siz(' is applied by a machine fitted 
with a stcHil knife, which sjireads it evenly over the 
surface of the canvas and KcraiK*s oil’ any excess. 
The cloth is I ben led over a series of steam-lieated 
(Irum.s— u.sually eight or more in number - to dry 
tboronglily, and aft(‘r leaving these it is rewound 
on a roll(‘r for transference to the trowelling or 
paint-coating machine. 

This* oon.slsts of two iron rolUu-s, around wdilch 
revolves; an endless indfa-rublier sheet or apron,, 
upon which tlie canvas is supported and travels. 
The paint is laid upon the surface? of the moving 
canvas, and is spread over its wliolo width by means 
of a steel knife, and as this is fixed in close contact 
with the fabric any excess of colour is scraped off 
and a thin, uniform layer of paint Is left upon the 
surface. From hen* it Is led Into a warm stove 
to dry thoroughly, and it pas.ses in and out of the 
stov<‘ and through this machine until It has re- 
ceived a siiflieient number of coats, usually four ou 
the surface and two on the back; in between 
it is run through !i “ cropjier,” a mncliine fitted 
with revolving blades on the lawn-mower principle, 
which removes all knots or Irregularities natural 
lo the ejuivas, and In some cases these machines 
are lilted with revolving luimice stone roller.s, or 
the fabric is lightly calendered to produce a smooth 
surface. 

When this stage is Jini.sbed it is ready for the 
printing macliine, which impres.ses tin* final 
(‘olour<‘d (k'sign upon the surface. Attempts were 
first made In this dli’cction to use the ordinary 
IS-ineb blocks deserllx^d In the band-made i»rocoss. 
In this machine the blocks eoviw the width of the 
f.abrie and are caused to rise and fall alteruntel>, 
firstly 111)011 th(‘ colour ])ad wliich is run uiider- 
nealh tbrnn, and then upon the siirfaci' of the floor- 
cloth whieli trav(‘ls upon a table underneath. ^I'he 
r<*gist(‘r is kepi hi alinement by inserting, through 
the edge or selv<‘dge of the cloth, steel projections 
carried by an emik'ss slcid baud which travels 
jiloiig (‘ncli side of the table. These early 
maehlues wei'e eiimlK'i'.some, ex])euslv(*, and slow, 
hut have Ix'on miieli improved of late years, 
all hough the roll(*r printing machine is more gene- 
rally use<l. 

This is v(*ry similar In type to the well known 
cnlieo-])riiit ing maehine, in eonneetion with wliieli 
Thomas Bell took out in 178, '1 patent No. 11178 for a 
slx-eolour eoniiiiuous iirintlug maehine for textiles, 
and as this was fitti'd with ii scraping knife or 
“ doelor ” It may he n'garded as the ancestor of 
the pre.sent highly eom]>lIeated machim' whieli will 
print nil to twenty dltTereut. eolonr.s on all ela.sses of 
fabrics, hut to .Nicholson for No. 1748 of 17‘.M) must, 
be accorded the distliielion of having lak(‘n out; 
the first ]iat(‘iit for a print lug maehliie for fioov- 
clolh. 

This consists of a large iron revolving drum or 
howl, against whieli are pr(‘ss(Hl the rollers, to 
which tlie colour is fed by means of hollow iron 
cylinders covered witli gelatin and revolving in 
a trough of the jialiit. Tlu'se arc* known as fur- 
iilshers, and it is their funetioii to supidy or furnish 
the raised siiiTaee of the printing roller with the 
necessary amount of colour; to ensure the evc'U 
deiwslt of this on the printing roller n thin round 
Iron bar, known as a doctor, is adjusted with the 
necessary pressure against the furnisher as it 
leaves the trough of colour. 

The floorcloth to l)e printed passes between the 
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iron drum and the printing rollers, and the iK)int 
where tliey impinge is where the colour and pattern 
are transferred to the fabric. In order that the 
raised ix)rtions of the printing roller may be well 
pressed against the surface of the floorcloth several 
thicknesses of woollen cloth are wrapixid round the 
drum to act as a cushion. Each roller prints only 
one colour and one portion of the design, and there- 
fore as many rollers are required as there are 
colours In the pattern. 

The printing rollers consist of an iron core sur- 
rounded with wood, thickly coated with gelatin, 
and this is cut away to leave the i)attcrn In reli(‘f. 
Where the design requires a deposit of colour in a 
mass, rollers of this tyjK' alone are used, but in 
tessellat(‘d or mosaic designs, or In i)arquet, in 
which tlie grain of wood is imitated, and also in 
tine matting elfects, brass or cojqx^r strii)8, or wire, 
are inserted into the wood, to obtain tlie fine detail 
which would ])e lm|M)ssihle with gelatin or coin- 
l)ositi(m-covered rollers alone. 

It is ill tlie rollers that we llnd the difference 
hetweiui floorcloth and calico-printing machines. 
As we have seen, the pattern on tlie former is 
raised on wood, whereas in the latter it Is en- 
graved (or exists in intaglio) on copper cylinders, 
but it is interesting to note in this connection tliat 
in 1910, patent No. 15.29! was taken out by dray 
and Ridley, for the use of such co[)pcr rollers for 
[irintlng cork carpels and linoleum. 

Li.nolkdm. 

Floorclotli made' as described has the fault of 
Indrig cold lo tlie IV(*t, and in that r(‘s{M*ct Is not 
an ideal floor covering. If was not until india- 
rubber came uiion Ihe market in (piantlty that an 
articli* reasonably (dtecl Ive in Ibis respect was pro- 
diKvd, and wliieli after many niodilicatious iilti- 
inalcly gave us linoleum' and coi licine. 

In what we may look upon as the transition stage 
lK‘1wc('n tile ('slablisliineiit of lloorclotli on the one 
band and tlie birth of linoleum on the other, many 
dlvi*rso substanc(‘s were sugg(‘sled as floor cover- 
ings, and a study of the i)at<*ut literature of Unit 
i 'I’iod is intercstliig both as sliowing the trend of 
ti'«' iiiviuitive mind, and t.lie gradual steps which 
I('(l to Ihe production of fabrics made from cork. 

In 1S14, Elijali dalloway took out jiatcnt 
No. lO.ord, wlilch jirovcd lo be an Important step in 
the right direction. India-rubber was made plastic 
by steam beat, and after mixing powdered cork 
with it tli(‘ mass was I'oiled to the desired thickness 
iH'tween smoolli cast-iron rollers. The resulting 
product was put upon the market under the name 
of “ Kani])l,uUoon,” and at first was merely 
iviiKuited to tlie floor, but afler a fime was im- 
proved by iK'liig ailacluMi to a canvas backing. It 
was largely used foi* oflici' floors, and whilst very 
witisfactory was always (‘Xjxuislve, lieing ,‘1,9. 9</. 
per square yard for jilain qualities, ami owing to 
an increasing demand for rubber in oilier manufac- 
tures, tlie price of that commodity steadily ad- 
vanced, and so tin* demand for Kamiilnlicon was 
killed and its manufacture ceased, although tb(‘ 
name still survives, being even now oecasloiially 
met with in Govermiieiit and other specificalioiis. 

Wood (Eng. Pat. 197, ISflt) pa touted a process lii 
which buffalo liidcs, soaked in water sllglitly acidu- 
lated with li.vdroclilorlc acid (1 in 1000) for two 
days at S0° F., wore reduced to a fibrous nias.s In 
a rag engine, fhen incorporated with rag pulp and 
hair and collected on tlie wire of a paper-making 
maehine. The fabric so obtained was coated witii 
varnish or oil paint. This was put upon the market 
under the name of “ Boulinlkon,’' and enjoyed a 
ready sale until the manufactory was burnt out. 
Its wearing properties are highly spoken of by 
those who remember It. 

About 1800 Frederick Walton establla^ed the 


first experimental works at Chiswick for making 
linoleum with the use of oxidised llnstjed oil. 
Later the factory was translerrcd lo IStalnes, where 
the Arm Walton, Taylor, and ('o., comnieucc'd the 
manulacture, and in J8G4 became the Linoleum 
Manufacturing Co., Ltd., wlilcli is still in existence. 
Walton's first patent for the mamitacture of oxi- 
dised linseed oil was taken out in ISoO, and is num- 
bered 209. Th(^ practical pioc(‘ss base*! upon it is 
known as the “ Scrim,” and the first stage consists 
of Ileal ing the oil wilii metallic driers, preferably 
5 40% of lead acetate - the tenqjerature being 
boiweiui 212^ and .5.50^ F. I’liis lu'ated oil is pumiied 
ui) into ;» trough at the top of a chamber aixmt 
2i ft. liigli, and then fori*ed lli rough perforations 
of .%inch in the l)oitom of I lie trough, on to sheets 
of stout cotton known us ” scrims,” which hang 
below almost down to the floor, ff’lie temixirature 
of this chamber is kept at about 100^ F., and the 
sheets are subjected to alleriiate floodings and 
dryings about twice daily for sevtu'al weeks, or 
until the resulting films of oxidi.sed oil attain a 
lbi<‘kness of nearly an iiicli, wbSi they are stripiied 
off, cut up, and liglilly ground through iron rolls, 
th<‘ ” scrims ” being used over again. At this stage 
I be pj’oduct looks lik(‘ badly coloured bread- 
<*rumbs, and carmol b<‘ left lying about for long, 
owing to a teudmicy lo lake lire, causi'd by further 
and rapid oxidation. It is iiromptly placed Into 
a sicam-hcated imn fitted wilh a mc'chanical agi- 
tator, in which has beim mell(*d a mixture of resin 
and Kauri gum in Ihe proportion of alKuit ?,0% of 
the weiglit of oxhlis(‘d oil added. After a time the 
lieat causes Ihe mass to iK'coine liquid and boil, and 
wli<‘n a suitable consistency Is reached, the pan Ist 
tipped up ami its <.*onl(‘nls a flowed to cover a pre- 
pared floor to a d(‘|>lli of about six inches. When 
cool, this mass i.« cut up into small blocks, and Is 
now known as (vmvn\, and is stored away until 
required for mixing witli tlic cork at a later stage. 

Th(‘ ri‘sull is !in excellent jiroducl wliich works 
well, but, as will be seen, tlie ])r()(*<'ss of oxidation 
on the “scrims” is v('r.v slow, and later Walton 
(►vcrcam(‘ tins defect by what is known ns the 
” Show(‘r-batli and smacker ” process, which was 
the subject of patent No. 7125, 1894: by Its use 
a satisfactory product is iiroduced in five or six 
d.ays, as against .several weeks in tlie older method. 
In tills operation lluseial oil is heated to 50^0. 
willi metallic driers, ami pumped up into a lank 
lilft‘d witli a ]>erforated bottom, Ihrougli which it 
falls through tlic air into a tank 1m‘1ow in which 
it Is k<‘i»t at the same temperature. Tliis pumping 
and iiercolallou are earrieil on alternately, until the 
product lM‘comcs so thick or stringy that it will no 
iong(‘r ])ass through tlie fx^rforatloiis, when it is 
transferred to a closed vessel fltfed with a steam 
and water jacket and mechanioal agitator, known 
as a ” smacker,” .so that tlie wliole is violently 
knocked about into a s]>ray. thus ex]M)sing a large 
suriaiv to a eurreiit of air healed to about 55° C. 
wlilrb is continually blown Ihrougli the mass. A 
violent react ioii spiu'dily results wliieb must be 
carefully controlled by the watcu* jackid, or the 
wbok' will be rendered useless, .and this heating 
and agitation arc comimicd until a sample taken 
out is no Ioug<M’ ‘‘sfring.N'” or trcnclc-IIke, but 
breaks off soincwlial ” sliort ” from the mass. 
When this stage is reached. Ilic contents of the pan 
arc i»ourcd into .sbaflow trays wiilcb arc taken into- 
a well viintllated stove heated to 40° (\ and kept 
there for two or three days, during which time the 
]»roduct swells and matures. After removal from 
the stove It Is passed Ihrougli a shredding machine 
and stored under cover for a week or so. and is 
then ready for making Into cement ns already de- 
•scribed. It now resembles bread wllli the colour 
of honey In general appearance. 

In btffh these pi^oeosses the resulting prixiuct 



JONES— HISTOIiY AND MANUFACTURE OF FLOORCLOTH AND LINOLEUM. [F«bniary 16 . 1919 . 


almost completely oxidised, so that in the further 
manufacture into linoleum but little “ ageing ” or 
seasoning Is required during the process, and very 
finely powdered cork can be used. 

This differs from cortlclne, wlicre the cork used 
is not so finely ground, and the lin.seed oil not so 
highly oxidised, leaving a large balance of this 
essential chemk^al change to be made up during 
the manufacturing process. 

The treatment of Jinstrd oil for the making of 
corticlne was the subject nuiltcrof patent No. 
of 1871, taken out by Taylor, and the practical 
process, whieli b(‘ars very little re.semblanee to the 
Rpecilieaf Ion, is as follows The oil is treated in 
lots of from 2 to o tons in an ojk'H p<d heated by 
lire, and wlaui the teuiiH‘ratnre h.as naiched oOtP F. 

2 to of lithaige or other suitable lead dran- is 
added and well stirnal in. Air la now blown 
throngli the oil for two or three days, care being 
taken to keep the liquid at or about F. ddie 
liquid gradually darkuuis, tinally assuming a red- 
dish hue, and i)ossessing an unpleasant acrid odour. 
When tills stage is eomjdcti'd the oil is traiisbuTed 
to smaller pots holding 12 to lo cwt., and healed ( 
by fin? ns before. In these the temp(*ratnn‘ Is I 
ral.sod to and a rapid reaction laku's 

place, which must bi' kc'iit nmler control by draw- 
ing the fire, or by other methods as experience dic- 
tates. After the n'aetioii has subsided the tem- 
perature is raised to F. at which it is mniii- 
tninod for soim; hours, until n sample .shows signs 
of becoming “ stringy ” when cooled. The pot is 
then lifted hy suitable ge.'ir, and its (ontents 
tipi>ed info a i)nM»ared ba.\ ou the tioor, and before 
the mass Is quite cold it Is cut Into blocks and 
fitored away, ddie resulting product is dark In 
colour with n decided resemblance to crude india- 
rubber, and it; is ultimately mixed with the mves- 
sary cork dust, either by itself or witli an addition 
of resin. 

The crude cork is obtained from the forests of 
Spain, rortugal, and Algeria, and after being tho- 
roughly dried it is passed through a form of disin- 
tegrator or bone-breaking machine, wliich by means 
of f^aw-toothod rolliu's running at different sjieeds, 
tear the lumps apart, into pieces varying in si/.o 
from that of peas to filbert nuts. This is then 
passed through Hat millstone grinding mills of from 
4 to 5^ ft. diameter, whlcii deliver the eork as 
fine powder. It is next sifted through revolving 
sieves of wire-gan/.e, similar to those n.sed In flour 
mills, and having a mesh varying from 20 to flO to 
the inch, according to the finem^ss de.sired. This 
powdering proci’ss produces great (luaiitilies of 
dust, and eare has to he tvxereised to prevent exi>lo- 
slons and snbsiMinent tire; to obviate tliese risks as 
far as possible the <Tn(l(‘ eork is eai’efnlly jilcked 
over to remove nails or inetallie impurities, or buy 
substance likely to product' a spark by friction. 

The f>roper pnipiu ; Ions of cement, eork <lust, and 
such colouring matters as may l)e recinlred are now 
amalgamated In a series of niastieators or horizon- 
tal mixers of the same ty|R* as bread kmaiding 
machines; the resulting product is known as 
“ dongli.” Ill the inannfaetnn? of onllnary lino- 
leum or corticlne, this dough Is then passed through 
a calender— a machine titled with four heavy steam- 
heated rolls. The canvas backing Is brought in at 
the rear of thks and the mixture delivered upon it, 
and In passing through the first set of rolls It l.s 
made to adhere firmly to the canvn.s by being 
pressed Into the inter.sticos and so keyed upon the 
fabrle; the second set of rolls la used for polishing, 
or Imparting an attractive face to the material. 

Aa it leaves this calender It ia wrapjied around 
ateel or Iron eenlrea and paaaed on to the backing 
machine, which rovers what la to be the nnder-«Ide 
with a wateniroof coating of oil mint. It is then 
led Into a heated stove in which is hung verti- 


cally from battens, and allowed to remain for a 
period of from two to four weeks, according to the 
thickness of the covering and the fineness of the 
cork. TJie result la either plain or coloured lino- 
I(?nin or corticlne; if a printed product is desired, 
the fabric is taken out of the stove after a few 
days and run through either a rotary or block 
printing machine such as already described, and 
when the pattern lias been applied to the surface, 
it Is taken hack to the stoves, again hung up, and 
bflt to dry and mature. It is then passed throiijch 
a trimming machine which cuts off the selvedges, 
and the product Is rolled up Into convenient 
lengths— imiially 2.7—00 yards— and Is ready for tin? 
market, q'liest* two fabrics are principally made in 
widths of (I fi'ct for the home, and 2 metres for 
the eontinental markets, hnt: si)eeinl lines are also 
made with a maximum widtii of 12 feet. The 
thickue.ss of the various graders varies from 15 to 
8 mm.; a good average household quality will have 
a thickness of 2 mm., with a weight of from 5—0 lb. 
per square* yard. 

fl'lie differeiiee bi'tweeii JinoJenm ;ind corticlne Is, 
broadly sj>eaklng. that tin? oxidised oil used In flio 
former Is made by one or other of the Walton 
patents, whereas in (he latter It Is obtained ?)y 
Taylor’s process. Tioth i»rodncts h.ave* (‘rjual merits 
and differ but in slight details. In linoleum finer 
ground cork is used ami a certain amount of wood- 
flour is addl'd; tin? resnliing fabric, which has a 
smoother face than eortieine. is used in hospitals 
and other institutions where it is essential to have 
a floor <*overing of close' tc'.xtun? that Is readily 
cleansed fi’om dii't and germs. In eortieine the 
cork used is not so fiiu'ly powdi'ri*;!, and the re- 
sulting product, is tlu'refore more' porous, but Iw'ing 
of a softer nature is cousequentiy more silent when 
wallu'd ni>e)n, and, as it is a hael eonduetor of hi'.nt, 
is ve'i-y waiin. It is largely used in dwelling 
liouses, ehiirdies, libraries, and other institutions 
where a,hsenee of sound Is an advantage, and large 
(plant it ies are ns('d for the hetween-decks of our 
battleships of all types. 

However .satisfactory a newly printed piece of 
linob'um may ajipear, it will be evident that tin* 
l>att(‘rn will not last as Imig as the bulk of the 
fabric, and shabhiness on tlu' surface will ulti- 
mately result. To remedy tliis di'feet many pro- 
cesses have bei'ii suggested, and these ultimately 
merged into wliat is known as iidaid linoleum, tlie 
acme of this ela.ss of floor covering and in which 
both colour and iiatlcrn go tliroiigli from the sur- 
face to the canvas hacking. 

As early as 18113, F. Walton took out patent 
No. 3210 In tills comiection, for imiu’ovi'iuents in 
the manufaeture of floor coverings,” lii wlileli he 
[uoposed to ])ass slieels of e(»loured linoleum 
tlirough rollers, one of whleli had a })attern cut 
Into it, and the otlii'r an embossing roller on which 
Hie design was rals('d exactly where it was do- 
lU'f'.ssed on the first. rolled fabrics were placed 

face to face, so that the lalsi'd yiortions of Mie one 
entered into tlie reei'sses of the other, and were 
tlien rolU'd Inlo intimate con! act, afterwards being 
cut apart hy a splitting maehine into two separate 
fabrics. In tiie same )ialent he also jinqiosed to 
tak(* sheets of differently eolouri'd linoleum, and 
nfti'r puneliiiig out pieces of various designs, to 
insert Hh'sc into eorn'siiondlng holes In a sheet of 
another colour, and either to cement the re.snlt upon 
n backing, or by attaching the canvas to l><)th sur- 
faces and afterwards splitting, to obtain two 
fabrics. 

These iiropositlons were never put Into prnctlc(‘ 
on an extensive commercial scale, and the first 
real Inlaid variety of linoleum was the snb.ject of 
patent No. 2307 of 1880, taken out by 0. F. T^ake, 
and is produced as follows: A travelling table 
carries the canvas, upon which suitable stencil 
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plates— one for each colour— are placed, and 
through these Is fed directly upon the canvas (he 
requisite amount of granulated linoleum material, 
each colour Ihrough its own particular stencil. The 
moving canvas then i)assos (hrough heated rolls, or 
in the case of mosaic or granite patterns Ihrough 
a hydraulic press, in order that Hie mixture shall 
1)6 well keyed into the hacking fabric. It is then 
run through a calender to impart a poli.shed sur- 
face, but when (aken into (he drying stoves, has 
to be laid horizontally, as it wifi not s(and the 
bending necessary in hanging from battens, as In 
drying ordinary linoleum. Tlie machinery for (1 h‘ 
e/lective carrying out of tliis jirocess was the sub- 
ject matter of patent No. IS, 110 of ISSS, granh^d (o 
Godfrey, Leake, and Lucas. 

In 1SS2, Wallon took out pa lent No. 0030, relating 
to machinery for mosaic lloorcloths, whlcli was 
one of a long series granted lo him and others, ami 
ultimately he perfected a machine for making in- 
laid linoleum which turns out t\ high class product 
at a rapid rate, and works upon an entirely dilfiT- 
(mt principle from the method Just d(‘scrll)ed. The 
machine, which Is very massive, Is too complicahaJ , 
to describe Jiere, but ils essential features consist ! 
in tlie cutting out from sheets of difT<M‘entIy coloured ! 
linoleum, up to six in numl)f‘r, the iileces reipiired | 
to form the desired pattern, with the tilting | 
together of these separate units or le.ss<‘ra‘ upon 
the canvas backing, and by moans of heat and I 
pressure uniting the wiiole into one perfect sheet, I 


those of oilcloth used for other purposes) the total 
exports are given as 32,5(H;,000 sq. vds., valued at 
£LS70.118, of which 18,771.000 sq. yds., valued at 
£1,028, oS^, went lo Hriiish Colonies and ia)HsessIons 
whilst- imports wme 1,33:{,13(; scp yds., valued at 
£80,07)3. 

My thanks are due to Me.ssrs. John Hare and Co. 
for i)lacing their (‘arly records and patterns at 
my di.sposal, and to the Exors. of (he late Charles 
IT. .Scott (Me.ssrs. Summers and Scolt) of Glou- 
cesler, and Me.ssrs. Hulse and Co., Ltd., of Man- 
chester*, for ])hotogra])hs of machinery made by 
llKun and used in the indusiries, with permissioii 
to exhibit tlie.se as lanlei'ii slides. 

Discussion. 

The Chaikm.w asked wlu'lher any means had been 
adoi)le<l for reducing liie lime required for matur- 
ing the machine-made iloorclolh. He also asked 
how long it look to oxidise linst'ed oil in the manu- 
faclurc of linoleiini when using tin* modern 
“ .shower batli method,” also wiielher any other 
di’ying or .semi-drying oils sueJi as soya l^an oil 
had ?)(‘eii u.sed wilh any sik'cc'.ss in place of Jin.seed 
oil. 

Mi‘. Watfiu'Am. asked the extent to which the 
oxidalion of lin.seed oil was carrUMi in the manufac- 
lure of linoleum. 

Dr. Kixox inquired ns lo the nature of “cork 
ca r|>et.” 


Hie operalions being (‘onllnuous and automatic. 
In certain of the patterns turned out by this 
machine, some of the separate iiieces aie so small 
that sixteen of them only cover one squan* inch, 
and in one working day over ninety millions of 
these units are separaleiy cut out, and plaml wilh 
unerring ac'ciiracy in their proiier position in the 
design. 

All the machines used in the manufacture of lino- 
leum or corticine must of necessity bi' massive, for 
cork being such an elastic material will readily 
spring back when the pre.ssure Is removed, and the 
strain jmt upon Hi(‘ rolls of the various machines 
U very (*onslderable. In d«‘aling with Hi(‘ ordinary 
widths of liiiok'nm, the rolls are of .solid chilled 
iron 2 feet In diameter, weighing about r* Ions, bnt 
for wider goods I hey nviu ago 3 feet or more in 
thiekness, wilh a weight of 20 30 Ions. 

In addition to these floor coverings, Hktc are 
several closely relaled i>rodncls used in oth(*r con- 
nections, and of Hie.se may he mentioned fahle 
baize, leather-cloth, and the wall-covering Lln- 
crnsta-Walton, all of which are mamifaclnn'd by 
methods very similar to Hio.se described for either 
floorcloth or linolenin. 

d he Indnsti'les desfa ihi'd .ari' cari'ied on in mqny 
eenlres thronghont this coniilry. London is rejuv- 
sented by works at Greenwich. SI. sines, and 
Pondc'r’s End. and in lh(‘ jirovinces Him-e are 
flourishing estnl»llshmenls in Norlhal!erlr)n. Sower- 
by Ilrldge, Wigan. Lanca.ster, and Hri.stol, and 
across the SeotHsh border then' are si'veral in Fife 
csi)ecinlly around the town of Kirkcaldv. and one 
in Dnudee. Abroad Hie chi(‘f centres are In the 
United States. France, Helginni, Italy, Sweden, 
Kussin. Germany, and Austria. 

The trade in those yu'odncts Is a growing one, 
and whilst it Is Impossible to ascertain the output 
of the various manufactories mentioned for home 
consiimntlon. satisfactory tlgiires are obtained from 
Hie export returns issued by the Hoard of Trade. 
During the five years ending 1S74, the total quaii- 
3.080.000 sq. yards, valued at 
£207.000. and this Included table-baize, lenther- 
eloth, and articles of similar m-anufacture; whereas 
In 101,3 (which Is the last complete normal year for 
which returns are issued, and in which the figures 
for floorcloth and linoleum ore shown apart from 


Mr. Dk Waki.k ask(‘d if Hie auHior laid any know- 
ledge of Hie airlion that look iiJact* lii the cemeut 
l>an and wliat vapours were given oil iu tlie process 
of maturing, also wlu‘lh(‘r be liad found any lead 
on Hie walks of the maturing room. 

Mr. To.nks, in reply, said Hint Hie eomplete pro- 
ce.ss oi i>r(Klucliig maehim'-made tloorcloHi, which 
was (lri(‘d in healed stoves and cari'ied much less 
paint, only occupied one month. Tlie length of 
lime taken to oxiilise linseed oil by the “shower 
hath ” pi'oce.ss was o or fl days, bnt varied some* 
wliat. aeeording to the origin of th<‘ seed from which 
till* oil was (‘xiracleil. From his own experience 
in Kussia when working witli Hallie oil, it was 
I po.ssihk' to (diminate the first part of the process, 
ami by using oiilv the ” smack(*r,” to obtain a satls- 
faciory |u*oduct In from 48 to (10 liours. The oxida- 
tion of Hh‘ oil by any of the yirmesses mentiono<l 
('xcept that of Hu* “ scrim “ a])iK‘ared to be com- 
plete. (’ork ear[>et was a thick variety of cortl- 
ciM(‘, used principally wliere silence was essential. 
The acHoii in the cement ])nn was nuM’ely one of 
melting Hie Ingn'dient.s together, no chemical action 
taking ytlace. No lest had Ihh'U made In the Bristol 
faclory to ascerlain whether any dejioslt of lend 
s.alts (‘xisled on the walls of any of the process 
rooms. 


Edinburgh Section. 


Merfiafj held on January 14///, 1019. 


XI a. I), a. Do’iT IN the cuaiii. 

RUPTURE OF CAST IRON IN CONTACT WITH 
MIXED ACID. 

m- A. C. GUMMING, 

In connection with the manufacture of trinitro- 
toluene considerable amounts of mixed acid were 
used, consisting of approximately 50% of nitric 
acid, 45% of sulphuric acid, and 5% of water. 
The mixed acid was moved about by blowing with 
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cast-iron acid eggs, and about 2 years ago two 
serious accidents occurred through two of these 
eggs bursting. One egg was 4 feet internaJ 
diameter by 4 ft. in. deep, the /iverage thickness 
of the wail was oru‘ liioli, and fhc capacity about 55 
cubic feet. Tlie second (gg was (► ft. in <Ilaineter, 
6 ft. deep, and at least li inches Ihick. The work- 
ing air-pressure could not at any time exc‘ee<l 
00 lb. per square inch, and was normally much 
lower. 

In each ca.se while blowing was in progress the 
egg burst with a noi.se like a muffled explo.sioii. 
The egg appeared to disru])t smldenly Into small 
fragments and lo fall In rather than be blown out. 

Examination of pieces of the iron showed that 
the corro.slon, .so far as removal of the iron was 
concerned, was praclically negligible. VVlien the 
metal was freshly broken there was no apparent 
difference l)etweeii the metal near Ihe inside and 
outside, but on breaking a washeil piece of the 
iron the odour of acid was strongly noticeable. 
After a day or two, I bo faces of the fracture were 
rusted for about \ inch from the Inside, Ihe outer 
half of the fracUire ri'inaining ludght. This 
suggested that the acid was percolating into the 
metal. The (ensile strengih of iron from the Inner 
8urfaa> was found to be .still fully ecpial to that 
of the original iron, and so far as teiusile strengih 
was concenuMl (lie (‘gg should have stood pressures 
many times greater Ilian that actually employed. 

Photomicrographs taken by Dr. Desch showed 
graphitic plates of iargt* size forming a network of 
surfaces along wliicii a id might enter the metal. 
Near the surface of the iron, these plates w'cn* 
aggregated to form “ nests.” The defect of (he 
iron from tiie point of view (if resistance to acids 
w'as its coar.se or oinm struclure, which allowed 
acid to penetrate to a considerable depth. Ex- 
amination of the fractured surface showed that 
acid had actually penetrated to a depth of nl)out 
one-third of the thicfkne.ss, and in many jilaces 
small masses of crystallised iron salts could bi^ 
seen in the interior, Tlie expansive force of those 
crystals, growing in the interior of the iron, was 
doubtless rosponslbh! for (lie disruption of the iron, 
even though the actual corrosion of the metal was 
comparatively negligible. 

It is interesting (o observe that R. Knletsch 
(Ber., 1901, 34, 4090) notes a similar danger when 
cast-iron vessels are u.sed with fuming sulphuric 
acid. He suggests that the disruption is due to 
gases liberated in the pores of the metal. 

“This remarkable phenomenon is cau.sed l)y 
oleum diffusing into the pores of the cast-iron, and 
there beginning its work of destruction, ina.smuch 
as it is converted into sulphur dioxide and hydrogen 
sulphide by the reducing action of tin* iron, and 
may even give ris(? to carbon dioxide from the 
carbon in the Iron. All of these substances are 
gases with conqjaratlvely low critical temperature, 
and consequently cause high pres.sure in the 
interior of the cast-iron. If .such a piece of iron 
is broken, the presence of sulphur dioxide and 
hydrogen sulphide may be recogni.sed by the smell, 
and the evolution of gas wlien it Is immersed in 
a suitable fluid.” 

It appears to us much more probabh* that the 
weakening and final disruption of the Iron is due 
to the growth of salt crystals in (he Interior of 
the iron. 

Examination of some open cast-iron measuring 
pots which have becui used for mixed acid hut have 
never been under i)res.sure shows that these are 
cracking in a similar manner, proving conclusively 
that the fractures are not the result of undue 
pressure. 

In view of the grave danger which arises from 
this phenomenon, it may be wel^ point out that 
cast-iron should not be used for f(fiy purpose where 
it comes into contact with nitric or fhming sul- 


phuric acid, whether pressure Is employed or not. 
Disruption of the metal will occur, sooner or later, 
even if no pressure is applied. 

Lothian Chemical Co., Limited, 

Edinburgh. 


Yorkshire Section. 


Mcetimj held at Queni^s Hotel, Leeds, on 
November WtJi, 191 S. 


MU. MCI). MACKEY IN THE CHAIU. 


A READY METHOD FOR THE EXTRACTION 

AND ESTIMATION OF DISSOLVED GASES 

IN WATER. 

nv E. W. HICHAHDSON, r.i.e. 

The exl ruction of ga.se.s tli.ssoIvcd in water is not 
quite a.s simple ns might at first he supposed. 
Widely differing forms of apparatus have b(*en sug- 
ge.stcMl for Ihc i)urpo.se, but in all of them the fir.st 
ve.s.sel or ttonluliier has Ixaui completely tilled with 
the water, which on heating and upon the applica- 
tion of a vacuum Hows partly over Into some second 
vessel. 

Dr. J. C. Thrc.sh, in his work ou “ The Examina- 
tion of Waters ” (1901, p. 280), describes an appa- 
ratus which has the defect that no ])rovision is mad(‘ 
either for .s('ndlng back the water thus driven over, 
or for heating the ves.sel, or for the complete expul- 
.sion of gases from the water contained therein. 

The api)aratu8 described by F. HopiX‘ Seyler (Z. 
anal. Chem,, 1892, 31, 3(17) is complex, and its 
general char.Tcter is open to objection. 

O. Fetterson (Ber., 18S9, 22, 14:14) describes a modi- 
fied form of extraction apparatus, but from his own 
.‘Statements it is obviously unsatisfactory. For 
example, he says that as soon as the w^atcr In one 
of tiu? ves.s<ds is cooled Ihc carbon dioxide is to some 
exbait re-absorbed. 

By the aid of a simplified and more effective form 
of eudiometer de.scribcd by a colU^ague and myself in 
1909 (this .T., 1910, 198) I have Ihk'ii able to extract 
with relativ(‘ ease tlie gases dissolved in natural 
waters. The first extractions were made by the aid 
of a pear-sha[)ed thi.stle funnel of about 250 c.c. 
e.'ipaeity which had been completely evacuated by 
means of an air-pump. By immersing the lower 
tap in a measured volume of the water and by 
oiHUiing (he lap, about 200 c.c. of the sample was 
drawn into the funnel, the nitper stoiqiered tub(‘ of 
whleh was connected with tlie first burette of the 
eudiometer. 

A simpler and more satisfactory method has now 
be(‘n adopted. A .stout glass quart bottle Is com- 
pletely filled with th(‘ water. 

The lower tube of a bulb or thistU* funnel head, 
of 50 c.c. capacity and provided with two stoppers, 
as descrilied in onr previous paixT {loc. cit.), is 
pas.sed t.hrongli a riiblxT stopper, the bulb Is 
fwacuated, and the stopi>er inserted In the bottle, 
thereby connecting the tnlM‘ with the wnler. When 
the lower tap of the bulb Is opened a little of the 
water rushes up, and it becomes possible to press 
the cork firmly into the bottle neck. Evolution of 
gas at once begins. If tlie bottle Is placed In a 
vessel of water at about 40° C. and the gases occa- 
sionally removed from the small bulb, the water 
will continue to boll untl] all gases have been re- 
moved. Carbon dioxide is tenaciously held by 
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water, and when It Is present alone repeated evacua- 
tions of the small bulb are necessary, but a niimb(‘r 
of experiments have proved that carbon dioxide can 
be completely removed In the apparatus. For 
example, a (luantlty of distilled water was boiled 
for two hours and then quickly cooled. The quart 
bottle was tliree- fourths filled with I he wabu- and 
01 grm. of pure sodium carbonate was ad(le<l, fol- 
lowed by an ex('(‘ss of dilute suli)hurlc acid; 21 0 c.c. 
of gas was recovered, wherea.s theory re(niired 
210(i c.c. 

When the water contains much dissolved air In 
comparison wi(h the amount of carbon dioxide, 
the latter Is more easily removed as the other gases 
help the evacuation. 


Merting held at Queen's Hotel, Leeds, on 
December Ifif/t, 1018. 


MU. W. MCI). MACKEY I-N THE CHAIR. 


APrAKATUS FOR THE CONTINUOUS TESTING 
OF GASES WITH SPECIAL REFERENCE 
TO ACID OR ALKALINE CONSTITUENTS. 

RY C. A. KINO, M.SC., A.I.C. 

In tlie course of working a plant for the recovery 
of ammonia from Moud gas tlie need was felt for 
some form of apparatus whlcli would Indicate at 
any time wh(‘tlier complete absorption of ammonia 
was being elfected or wiietiier traces of ammonia 
were passing (Iirougti the plant, with consequent 
loss in the recovery of ainnionia as sulphate. A 



simple piece of apparatus was devised to show 
continuously the alkalinity or neutrality of the 
exit gas from the plant (see figure). A current of 
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the gas from the outlet main is caused to pass 
upwards tlirough a small glass absorption chamber 
about 7 cm. long and IJ cm. In diam., provided 
with projections from the inner wall to elTect more 
efficient contact with a solution of a suitable Indi- 
cator, which flows from a U-shajwd tube into the 
ui)per end of the exlraction ciiamber. The indi- 
cator .solution drains away from the lower end of 
the absorjitlon chamber through a similarly shaiied 
tubi^ in which any change in colour of the solution 
is noted. The inlet and outlet bends are of such 
a leiigih that (he solution forms a liquid lute 
against I he pressure of gas in the apparatus. The 
Indicator used is a solution of methyl red with 
sufficient acid added just to deveIo{) the true red 
colour of I he acid Indicator. The colour change 
from red to yellow (in alkaline solution) can be 
naidily observed by artificial light. Complete 
absorption of ammonia takes place with a flow of 
gas through a 2 mm. diam. jet (al)out 5 cub. ft. 
per min.) and with the indicator solution set at a 
fast dropping rate a very wuisitive indication 
can b(i obtained. The af)j)aratus has only been 
used qualitatively but with suitable calibration 
it, might be employed for approximate quantitative 
estimations. 

It is suggested that a similar form of apparatus 
might be conveniently us(h1 for other purposes, e.g. 
the d(‘tectIon of acid vapours in chimney gases, 
but obviously it can only be used where colorimetric 
tests can l>e apjilied, owing to the fouling of the 
observation tulx^ by anything in the nature of an 
adherent precii)ltate. 

The arrangeuKuit as shown is made specially to 
obviate siphoning of the entering liquid, though 
under ciu’talu conditions, siphoning at Intervals 
might be a distinct advantage. 


Discussion, 

Mr. J. Ivor Graham wrote that the apparatus 
should be very useful for the continuous detection 
and possibly quantitative determination of small 
quantities of carbon monoxide, using the Iodine 
pentoxide method, the iodine liberated btdng 
absorbed by a continuous stream of potassium 
iodide solution to which had betui added a few 
drops of starch solution. 

Dr. ,T. F. Dukton suggested an absorption 
chjiml^'r of similar pattern to his “Ideal” still- 
head in which the gases traversed a narrow spiral 
passage formed by a lielically wound metal wire. 

Mr. Frank Levy said that a ** home made ” form 
of fractiotiator of similar construction had long 
iK'cn In use in the LchmIs University lalK)ratories. 
It. was made by softening tliria' points at the same 
h‘vel t)n the wall of a piece of thick-walled glass 
tubing and then making i)rojectIons of the softened 
glass, towards the inside of the lul)e and slightly 
downwards, with the sharp cud of a tile; the pro- 
jections almost touched in the ctuitre of the tube, 
and acted as spouts down which the c*ondensed 
liquid llowi'd. The rows of three projections were 
reiHNited at intervals of inch over the whole 
length of the tulK' (say ft.). This form of 
fractionator would found, for most laboratory 
purpo.ses, to be quite equal to the ordinary pear- 
shai)ed stin-head. 

Mr. Kino, in reply, said that no special claim 
was preferred as to the prc'clse form of absorption 
chamfkn*. The oflicient working of a simple 
fractionating column of similar form was endorsed. 
No <Ilfflculty had l)eeu experienced In trapping all 
the ammonia in this form of absorption" chamber. 
The objections to the “ Ideal ” pattern of condenser 
were the contact of metal with the reagent 
solutions, and also the presence of tar oils In most 
gases to which the test would be applied. 
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FOWLEB-CONSTBUCTION OF GBAPHS. 


Communications. 


TUB CONSTUUOTION OF GIIAPHS FOK CAL- 
CULATING TUB UBVIVIFICATION OF Sl’KNT 
ACIDS. 

nv It. A. lOWI.KU. 


Mixed 8uli»liiirie and nitric acids arc used in 
many processes, notably Tor I he inamilacture of 
nitro-explosives, ami It, is ofliui the practice to 
revivify the spent acid formed by mixing with it 
calculated (luaiilities of revivifying and sulphuric 
acids— tht‘ revivifying acid being a mixed acid con- 
taining a higher percentage of nitric acid than 
that retpiired for nitration purposes. Usually a 
(luantlty of spent acid is run into the mixing vessel 
and analysed, and llu‘ (plant ities of revivifying 
and sulphuric acids neces.sary to bring the blend 
up to si)ecitications are calculated. 

The calculations are somewhat involviMl and 
tedious, and the present paiuu’ shows how a grapli 
may be constnicted by nusans of which the re(pilr(*d 
quantities of revivifying and sulphuric acids may 
lie readily and quickly determined. 

The principles upon which the graph is con- i 
structed are applicable to tlie reviv ilka t ion of any 
silent acids where revivifying and sulphuric acids 
are used. The graph will therefore be found 
equally useful for adjusting the strength of bbuids 
that do not come up to s[>ecitications. It is assumed 
that the compositions of the spent and revlvllying 
acids vary from time to ime, but that the per- 
centage composition of the suliihuric acid remains, 
for practical purposes, constant. Tliese condilions 
of course obtain in usual works praclice. Tlu' 
actual graph to be constructed for any spi'cified 
composition of nitrating acad will Iw* a portion 
only of a general grapli which will b(‘ llrst con- 
sidered. 

Let the ix'reentages of and in tin* 

nitrating acid be x and y resiieclively, in the 
silent acid and y.^, and in the revivifying acid 
Xj and y,, and the percHUitage of in tb(‘ 

sulphuric* acid x,^. These compositions may b(‘ 
shown in graphical form, plolting percmilagc's of 
on abscissa^ and of UNO., on ordluat(‘s, as 
on diagram 2. 

B"or any given case x and y are both lixinl (pian- 
titles. I^t tlie point (x, y) Ik^ N, and the point 
(X.,, 0) lying on the x-axis, V. If the points 
and N be joined and this line produc«'d indclinilely, 
the portion produc(al is the sulphuric acid line. 

Now X,, y,, x„, y„ vary within (‘(ulain liridts 
ac'cording to plant working. L(‘l llu‘ points 
(Xj, Yj) and (x^, yj for any p;irlicular case be 
S and U resiMviively. Now the line SIl will eut 
the line VN produced, for if not revlvitication by 
means of the revivifying ami sulphuric acids avail- 
able is Imixissible (s(‘e Indow). Ud P lx? Ibe point 
of Intersection. 

(In what follows an acid having a com|iosillon 
represented by the point S will 1 m; shortly calk'd 
“S acid” and similarly for other points.) 

It can lx; readily shown that by mixing S acid 
and R acid in suitable proportions, any acid of 
composition lying on tiu' lin<‘ SR may b<; made, 
and no other composition can ix; made, by mixing 
8 acid and R acid (six; diagram 1). For if x.. Im' 
greater than x,, the sulphuric acid conh'iit of any 
mixture of the two must Ik; greater than x, and 
less than x,^, that is it must Ii(; l)etw'(*(ui x, and x... 

Similarly the nitric acid content of any mixture 
of the two must lie between y, and y,. 

Let D be any point lying between x, and x, and 
also between y, and y, and let its coordinates be 
X, and y,. To obtain an aclc^whose sulphuric 
content Is x„ (by the ordinary nile for iplxtures) 


S acid is to lie mixed with R acid in the ratio 
(Xj-x^) : (x^-x,). Similarly, to obtain an acid 
having a nitric acid content of y^, S acid 
must be mixed with R acid In the ratio (y,-.Vn)-‘ 
(y^-y,). In order that both nitric and sulphuric 
acid contents may be satisfied (x.^-xJ/(.\'„-x,) 
must be equal to (.V.,-y„)/(y„-y,). IvCl the ordi- 
nate x„ cut RkS at (Taiid the ordinate y„ cut it at 
If. Then (x, - x^)/ (x,, - x , ) - CR/CS, since; the ordi- 
nates are parallel, and (y,~yn)/(y„“y,)=^llR/HS 
similarly. For (x,-x^)/(x„~x,) to be equal to 
(y-”y«V(yn-.V,), HR/ILS must b(‘ equal (o CR/CS, 
that is C must eoliieide with 11, ami D must lie on 
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SU. d'h('refor(‘ if R acid ami S acid Ix' mixed, 
(Ik; composition of the resulting bl('nd lies on SR. 
Slne(‘ P li('s on SK, th(; acid represented by it may 
be made* by mi.xiug S a(*id and H acid in the pro- 
portion of the kmgtlis of PR to PS (S('e fig. 2). 
Similarly slnci' N ll('S on Uie acid represented 
bv it (nitrating acid) may 1 k‘ made by mixing 
P acid and V acid in the ]U‘oporlions of tlie lengths 
of NV and Nl*. 

Now since! both N and V are lixed points tlie ^ 
lengih of NV Is constant and eepial to v'y2-i-(x.,-x)^ 
and the Ian. of the angle that NV nuikos with the 
X axis is y : (x^-x). 

('onsider Uie eaise of a unit we'igbt of P acid and 
suppose PN equal to VN-rUi, tlum, iu order to obtain 
N aelel, V acid and P acid must be mixe'd in the pro- 

(xullon I’N to VN, /.c., ^ of V acid to e've'ry unit 
111 

of 1’ acid, giving ^ units of N acid. There- 
in 

fore if llu' line VN produex'd be graduated towards 
P with divisions each equal to ^ y (x -x)^, 

/i 

wlK*r(‘ z is any conve'uleiit iiilcgcr, each gradiia- 

lioii will rci)resciil ^ units of V acid to a unit of 
z 

I* ae.'iel. 

Slmilaiiy if (JN be Joined and iiroduced it Ix^comes 
tin! water line. It may be dlvide'd in the same 
manner as the' suliiliurlc aeld line into divisions 

each eepial to ^ v x- j-y^ The tan. of its angle 
is K Tills m:iv Ix! fecund useful in extreme cases 

X 

for blends In wliieh Ibe content of sulphuric and 
uilrie ai'ids is liigli, for in such (!ases tlie line 
joining P (llK! i>oint repivseut ing tlie composition 
of the bk'iid) to S may not eait the snlpliuric acid 
line; and Ibe* point P will tlien fall on the water 
line*. Tills, however, should only liappeii in excjep- 
iloiuil ease's, as it is obviously bad practice to add 
water, if it can possibly be avoided, slnex; It involves 
the* introduction Into tlie system of water which 
must ix; re'move'd at a later stage. 

Now for any particular composition of nitrating 
acid it is plainly not imeessary to construct the 
whole of Mie grapli as shown on the diagram. Only 
that portion need be drawn as shall contain the 
points N, S and R (both S and R varying accord- 
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lug to plant working), and tills portion should be 
enlarged to a suitable size. The limits within 
which the composition of si^nt and revivifying 
acids vary in plant practlc(‘ can readily be 
detennlnecl aurl the graph coii.structed accordingly. 
The highest nitric acid content In^ revivifying acid 
and the lowest in spent acid will 11 x the nitric 
acid limits, and similarly for the suli)hiiric acid 
content. The limlbs being fixed, the [toint N is 
found and from it in the direction of 1’ a line is 
drawn making an angle having a tan. of y/(x^-x) 
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with the x-axis and produced right acro.ss the 
graph. This line is divided into equal divisions 
from N towards I*, each division being equal to 
v' y“-i-(x,-x)V1000 units (or .some convenient 
multiple' of it). Then each aivlslon will represent 
0 001 ton of sulphuric acid per ion of (revivifyingd- 
speut) acid. The graph Is then compkde. 

The water line may be inserted if thought desir- 
able. From N a line is drawn in the propter direc- 
tion, as in the diagram, making an angle with the 
x-u\Is having a tan. of y/x, and is divided into equal 
divisions each equal to v'x^-f y=*/i000 units (or 
some convenient multiple). Kach division will 
represent 0 001 ton of wjiter i>er ton of (revivifying d- 
si)ent) acid. 

The method of using tlie graph Is simple. The 
compositions of the spent and n'vlvifylng acids to 
be used are plotted by means of two pins: a 
graduated luler is placed close to those and tin* 
distances SI* and RP are noted. Tiion tons of spent 
acid X SP/RP gives tons of revivifying acid 
required. And (tons spent d- tons revivifying 
acid) X reading on tlie sulphuric acid (or water) 
line gives tons of sulphuric acid (or water) reciuired. 

When using the graph for adjusting the strength 
of blends that do not come up to speclticalions, 
the point B is plotted representing the composition 
of the blend, (o) If B falls on either tlie sul- 
phuric acid or the water line tlie addition required 
is Immediately read off, for tons of blend x read- 
ing gives tons of sulphuric acid or water required. 
(6) If B falls above the sulidiurlc acid (or water) 
line the blend may be mixed with spent acid in 
the same manner in which rcvivlflcatlons are made, 
(c) If B falls below the sulphuric acid (or water) 
line, revivifying acid may he used in the same 
manner in which revivillcatious are made. 

Example. It is required to constnict a graph for 
the revlvlllcation of spent acid varying In composi- 
tion between 19 and 21% HNO, and 00 and 02% 
H,SO^. The revivifying acid produced on the plant 
varies between 28 and 32% HNO, and 59 and 03% 
The nitrating ncld Is to be 62-15% 


and 23% HNO, and the sulphuric acid available 
contains 93% The limits of the graph are 

in this case 19 to 32% HNO3 and 59 to (i3% H^SO^, 
and therefore a scale of 1 Inch to 1% will be cou- 



I'k;. 


venieut. The tan. of the angle (hat (he sulphuric 

y 23 

acid line makes wKh (ho x axis , 


« . Tlie siilpliuric acid line can then be drawn. 

30-H5 ^ , 

If considered nec(‘ssary the water line can he In- 

y_ 23 

sorted as well- The tan. of its angle is 02 * 15 . 


The divisions must now be marked off on t he sul- 
phurlc aeid line. Bach is to hi' \ y^-f (x,-x)*>t- 
1000 inches, i.e., approximately in. Consequently 
If division.s of ineh be marked off they can be 
nurnlxu-ed 0 002, 0 001, 0 000, etc. The divisions on 
the water line arc to be \'x*+y'-^1000, or nearly 

An example of a revivification by the above graph 
is given. Spent acid 60-9% H„SO^, 20% HNO,; 
revivifying add 01-4% H,SO,, 28-9% HNO,. The 
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distance PS is 0(i mm. and RS Is 130 mm. The 
sulphuric acid reading is 0 034. Therefore 100 tons 
of spent acid will require 100 x OG -j- 130 = 73’Sr» tons 
of revivifying acid, and the amount of sulphuric 
acid required will be 173-8.5 x 0-034 = 5-91 tons. A 
reduced sketch of the above grni>h Is given in 
diagram .3. ^ ^ . 

In pracl.ice at this factory the graph is mounted 
on a shoi't of composition hoard .strengthened with 
an edging of batten and is covered with tracing 
cloth to preserve II. Wlien the pin holes become 
too numerous the tracing cloth l.s renewc(h 

The graph Is apin'oximately 14 by 8 Inches and 
any constituent, can be readily calculated to within 
0-02% In the nitrating acid. 

H.M. Factory, Gretna. 


SAFFLOWER OIL AS A DRYING OIL. 


the third (o) was pressed cold by a hand-mill In the 
laboratory, while the fourth ((/) was prepared from 
the seed by extraction with ether. The analytical 
figures— all four from fresh oils™ were as follows 


- 

(«) 

liuzaar 

(D 

Bazaar 

sample 

I 

pressed 
In labora 
j tory 

0.1'2x. 

trocted 

with 

ether 

Sp. gr. at 26^ 0. .. 

0-1)14 

0-914 

: 0-914 

0-914 

Bufcyro - refrac-to- 
meter i-ouding at 



04 

64 

4(F C 

03 

03 

Rok’heii-Mrissl value 

0-3 

0-6 

0-2 

0-2 

SapouiOcalion value 1 

177 

185 

1 202 

203 

Acid value i 

2-0 

1-8 

' 00 

06 

Iodine value 

no 

111 

i 

116 

Hohnor value .... 

84-K 

— 


— 

Mail me n6 to!>t .... j 

94 ’ C. 

85° C. 

: 

— 

Tintometer i-ofollng 
(Ijoviboml) 1-iPch 


1 0-5 

0-2 


layer md 

0 0 

— 

do. ..yellow 

i 1-0 

1 1-2 

0-4 



BY IIAllOLD 11. MANN AND N. V. KANlTkAR. 

Among th(? oil seeds grown in Western India 
there Is a si)eclal Interest attached to safflower. 
The plant was formerly the source of a valued 
cotton dye, but except for local production 
in a small area in Gujarat, 
to be cultivated for this iniiTose. The plant Is, 
however, still extensively grown, more particularly 
In the driest areas of tlie Deccan, for its oil s^d 
In these districts the oil is one of the moat valued 
of e<lible oils, and the oil cake, as prepared aft^er 
thorough decortication, is one of the most valuable 
and most used cattle foods, as well as one of the 
principal manures for sugar cane and other crops 
Gn Western India. Our special interest in the seed 
has arisen from its being one of the two important 
oil seed crops of the dry Deccan uplands, and hence 
any possibility of extending the use of the sc^ed and 
its products might lead to a more satisfactory 
utilisation of large areas at present of very lime 
value. 

Examination of a number of samples of safflower 
seed which have passed through our hands gave the 
following average figures: Hu.sk, 50-8%; kernel, 
49-2% ; oil in whole seed, average of 55 samples 
31'G%i maximum .3G-9%, minimum 2.5’4%. The per- 
centage of husk is very high, and so far no use 
has been found for it. It is brittle and useless as 
food, since when used In large quantities it has an 
irritant tendency. It contains little nitrogen and 
hence reduces the nmuurial value of cake which 
retains it, and In ordinary practice in village oil- 
pressing most of It is either thrown away or sohl 
at a very low price for burning bricks. 

The kernel, after deeortieation, is, on the other 
hand, very oilv and highly nitrogenous. Deter- 
minations of oil in four typieal samples showed 
64-05, 49'CO, 49 .50, and .52-09%, resiK‘ctlvely, average 
61*31%. The oil produced is ust^d at present in 
Western India entirely or almost entirely for 
edible purposes, and It forms the chief Ingredient 
of the “ sweet oil ” used for cooking in very large 

areas of country. ^ , x *. 

The most striking feature of the oil at first sight 
is its drying quality. Its Iodine value was found by 
Crossley and Le Sueur,* as a result of the examina- 
tion of many samples from various parts of India, 
to vary from 12G-0 to 149-9. Over 00% of tlielr 
samples gave figures between 140 and 150. These 
must have been old samples or samples prepared 
from old seed, however, for our figures are usually 
much lower than this, though they vary consider- 
ably. Four samples of oil were used. The first two 
of these, (a) and (6), were obtained from the bazaar, 


This J., 1898, 989. 


lu the Iji bora tor y-]u*c.s.sed sample the mean 
molecular weight of the fatly adds was 294; the 
un.sa turn ted acids amouuted to 72-05% and the 
sjiturated fatty adds lo 11-83% of the fat. Stearic 
add only occurred In traces, most of the saturated 
fatty acids consisting of palmitic add. 

The oil seems to have possibilities as a drying oil, 
and it has, as a matter of fact, l)een used in this 
way in India for many years In one particular 
maimer. Tt Is boiled by heating in earthenware 
vessels for two lioiirs, during whldi lime a consi- 
derable amount of aeroldu Is given off, and it is 
then i>ut into v(‘ssels partly filled with water. In 
this it quickly solidifies io a gelatinous mass, 
w’hich is sold as “ ro<}h<i)i or “ Afridi wax ” and 
Is used for the pn'pa ration of Afridi wax doth. 
Lewkowitsdi stat('H tliat lids is less a i)roduet of 
drying in the ordluai’y^seiise than of ]>olymerisatlon, 
but he gives no evhhmee for his statement. As an 
ordinary drying oil It do(‘s not appear to have bt'cn 
used suecessfullv. and has l>een stated not to be 
capable of replacing linseed oil in varnishes, 
thougli It is said to 1 m' emT)loyed successfully as an 
addition to linseed oil. 

Tho present Inquiry was concerned with the 
dm meters of the oil aft er heating under well 
defined eonditions, ))artly to lest the opinion of 
Lewdxowitsr-h that the oil simply polymerises on 
heating, and partly to asau’tain the pro])<‘rtles of 
the prcMluet obtained and the possibility of Its 
utilisation. Samples of the fresh oil w'eiv. there- 
f(»n‘, heated first In presm^c(‘ of oxygen and secondly 
in preseiioe of carbon dioxide to 100® C., 180® C., 
and .300® G. for various times, and the characters 
of the products determlmsl in each ease. The 
oxyg(‘n or carbon dioxide was bubbled through the 
oil during the time In which it was heated. If the 
alteration In the oil on healing is due to imlymeris- 
atlon and not to oxidation, the changes eharacter- 
islie of such heating should take place <sinally or 
almost equally well In the absenci^ as In the pre- 
sence of oxygen. The eflect on the constants of the 
oil of heating for various lengths of times In an 
atmosphere of carbon dioxides Is shown by the 
first table on page .37 t. 

Thus, when heated In cnrlM)n dioxide, the oil 
undergoes very little change (as judged by these 
constants) even In twelve hours at either 100® C. 
or 180® C. The colour Is improved, probably by 
the congnlntion of small quantities of dissolved 
materials, but otherwise there Is little change. 
Even at 300® 0. any extensive change on heating 
only takes place very gradually, and except for an 
Increase In the acid value and a reduction In the 
Iodine value, there la little change during the first 
four hours. Then decompoaitlon seta In, t^ 
acidity Increases rapidly accompanied by a rapid 
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reduction in the Iodine value and In the saiwnifl- 
catlon value. On the other hand, the colour 
darkens, and the speclflc gravity and the refractive- 
ness of the oil rapidly increase. The viscosity does 
not, however, increase nearly so fast as in the case 
of oil hoiitetl in oxygen, and Ihe cliaracteristic 


much more rapid change In colour when the heating 
Is conducted In oxygen, but otherwise the reaction 
seems very similar. The saponification value, how- 
ever, remains fairly constant in oxygen while 
becoming considerably lower in carbon dioxide. 
The real difference is In the viscosity, for the oil 


on heated In carbon dioxide at 


100^ c. 


186 

C. 



300'‘ C. 



1 hr. 

4 hra. 

6 lire. 42 hre. 

2 hre. 

4 bra. 

6 hre. 

12 hrs. 

1 hr. 

4 hre. 6 hre. 

12 hra. 

Sp. KF. at 26^' C 

0-919 

0-919 

0-919 : 0 919 

0-919 

0-020 

0-9 ‘20 

0-920 

0-920 

0-922 0*932 

0-952 

Butyro-mfractometer at 40 (J. . . 
Tintometer re.iding (f inch lay(5r ' ) 

62 

62 

62 62 

63 

64 

64 

61 

64-5 

65 

70 

81 

rtid 

0-6 

on 

0-4 0-2 

0-4 

0 2 

0 3 

0-2 

0-1 

0-4 

0-4 

j 1*4 

yellow 

10 

1.8 

1-4 10 

0-8 

0-8 

0-8 

0 8 

0-4 

10 

1*3 

7*0 

Relchert-Mcissl value 

o-:i7 

0-24 

0*21 .0-37 

0-7 

0 36 

0-46 

0-50 

0-81 

0 90 

1-4 

i 3-8 

Sapontfloation value 

Acid value 

‘2.3:1 

! 2:u 

1 239 241 

2:i5 

2:i8 

2:48 

2:u 

195 

1X7 12.) 

1 138 

‘2-7 

2-8 

! 3 5 2-7 

0 9 

0-9 

(1-9 

0-9 

4-3 

9-.1 

17-2 

! 40*5 

Iodine value 



i:t3 5 128 

131 

123 

131 

135 

91-8 

V.yl 

67-2 

1 48-6 


Tho fljrui'oa for tintomoter i-cadinK;* of tho samples hoatod at .300'^' C. are for i inch layer 


roghan docs not api>car to form so easily or com- 
pletely. The cliange.s appear to due to decom- 
position through long healing at .300° C., polymej’i.s- 
allon possibly following the decomi>osltion. 

The characteristic changes on heating safflower 
oil can be followed very clearly when the 
oil is healed in oxygen, the products obtained 
giving the following figures : — 


heated In oxygen becomes very much thicker than 
in carbon dioxide. 

These results appear to justify the conclusion that 
tin? change in salllower oil is largely of the nature 
of decomposition with some rK)lymerI nation, and Is 
only to a minor (‘Xteiit due to oxidation. It will 
be seen, however, that the latter is important In 
coniK'ction with its use as a drying oil. 


Oil heated in oxvtjeu at 



100^ c 



lb6‘^ C. 

300 C. 


1 hr. 

‘2 hr.s. 

4 hrs. 

6 hrs. 

12111-8. 

1 hr. j 2 hrs.; 4 hrs. 

6 hrs. 

l‘2hr3. 

Ihr. 

2 hrs. 

1 hrs. 

6 hrs. 

I2hr». 

Sp. gr. at 20 ’ C 

0 019 

0-919 

li'919 

0-919 

0-9-22 

0-919 ' 0-9-20 ‘ 0-920 

0-9‘22 

0-96.3 

o-92r> 

0-92;3 

0-930 

0-947 

0*976 

Untyro refractornetei- at 40^ C 

G2 

63 

64 

64 

64 

63 

64 i 64 

04 

64 

66 

07 

72 

77 

80*6 

Tlntoraoter reading inoh layer) 















rod 

0 1 

01 

0*4 

0-4 

0*04 

0*4 

0*3 ; 0*2 

0*1 

0-1 

0*5 

0-3 

0-8 

2-0 

7-4 

yellow 

14 

1-2 

1-2 

10 

1 0-4 

ro 

ro ! 0*8 

0-4 

0*2 

1-4 

12 

2-5 

9-0 

20-0 

Reichevt-Moitisl value 

0 t 

0-5 

0-0 

00 

1 0-9 

0-6 

0-6 , 0-6 

0-9 

0-7 

1-2 

0-.9 

1‘6 

2-2 

8-4 

Saponincation value 

236 

‘2:i0 

223 

2-22 

236 

182 

173 175 

180 

175 

166 

1 lb7 

193 

201 

206 

Acid value 

2 3 

2-1 

2-2 

2-1 1 

i 

0-98 

0-92 0-89 

0-97 

0-97 

11-8 

I lO-O 

‘20-8 

)3-4 

8-6 

Iodine value 

1‘23 

122 

111 

127 ' 

111 

145 

l.'-iH l?6 

184 

183 

77*5 

61-5 

64-4 

60*6 

49-0 

Viscositv at 00‘’ C.* 

— 


— 

— ' 



.•1 


— 

216 

200 

750 

; 25‘25 

24600 


• Seoontla ro(|uircd for r>0 c.c. to (tow in Uedwood’ti apparatus. 


1. is thus obvious that heating in oxygen at 
100° O. for as much as twelve hours has little 
effect on the character of the oil, whilst even at 
180° C. there Is comparatively little change, at 
least until the oil has been long heated. The 
decrease in colour is exactly similar to (hat 
observed in carbon dioxide and only slightly 
greater at 180° C. than at 100° C. 

These figures show that it is only at 300° C. and 
In oxygen that the characteristic results of heating 
safflower oil become evident. Even here the change 
is not very rapid at first, but after heating for 
two hours, it proceeds more and more rapidly. The 
si)eclfic gravity and refraction Increase rapidly. 
The colour, after becoming somewhat less intense 
in tile first hour of heatlug, darkens rapidly and 
the oil becomes brown. Heating the oil In oxygen 
causes a rapid increase in the acidity, which after- 
wards disappears, probably owing to volatilisation 
of the volatile acids produced. The Iodine value 
falls equally rapidly until It Is less than half the 
original value. The change in the viscosity is the 
most characteristic feature of the heating of 
safflower oil, and after two hours’ heating (during 
which little change takes place) it increases very 
rapidly till the oil becomes almost a seml-solld mass 
—the roijhan of the Indian bazaars. 

By comparing the figures obtained at 300° 0. in 
carbon dioxide and in oxygen It Is easy to see 
which of these changes depends on the presence 
of oxygen and which process equally well in Ita 
absence. 

The figures for twelve hours’ heating show a 


Oxygen absorbed by heated oils. — The oils which 
had been heateil were mixed with litharge or red 
lead, exposed in a thin layer to air at 32° — 34° C., 
and the increase in weight determined. ,This may 
be taken as the amount of oxygen absorbed under 
these conditions. The differences were very small 
In oils heated to 100° C. and 18(1° C. The oil heated 
to 300° C. was not examined In this sense. The 
actual figures were as follows: — 

With litharge : Original oil absorbed 8-2% of 
oxygen; oil heated to 100° 0. in ox 5 ^gen, 8-2%; in 
carbon dioxide, 7-2%; heated to 180° G. in oxygen, 
08%; ill carbon dioxide, 9-4%. With red lead: 
Original oil absorbed 0-7% of oxygen; oil heated 
to 100° G. In oxygen, 8-8%; in carbon dioxide, 
10 0%; heated to 180° C. in oxygen, 71%; In carbon 
dioxide, 7-2%. 

Time reguired for the drying of healed safflower 
oils. — In order to determine the time required for 
the healed oils to dry, Ihey were mixed with man- 
ganese borate, spn'ad on glass In thin layers, and 
allowed to become hard. Raw safflower oil simi- 
larly treated required 00 hours to become hard. 
The oils heated to 100° C., w'hetlier in oxygen or 
in carbon dioxide, showed considerable reduction 
In the time required for drying, but this was not 
Increased on further heating. By heating to 186° 0. 
In oxygen, a very marked reduction In the length 
of time required for drying is obtained almost at 
once, and only slight further Increase in drying 
capacity takes place on prolonging the heating. By 
heating in carbon dioxide, very little Increased dry- 
ing power Is obtained. Heating at 300° 0. has the 
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unexpected result of decreasing the drying capacity, 
botli when the heating Is done in oxygen and In 
carbon dioxide. The figures ♦ are given below:— 

PxeJaixre hiir/tli of time required for dnjiuq. 

(Kaw safllowor fiil 100.) 


Oil heated to 

. • d 

: n fl 

O — 

n 

r-t C 

□ 

(od'S 
■ o «.2 

O C5 

a ^ 
cs >. 

Of » 

TH O 

. n 

o rt ~ 
O-” 

■ 

o -S ^ . c a ^ 

o H o 0.2 
^ o : ffra 

Odo hour . . • . 

*'8 , 

70 

37 

__ 

69 00 

Two llOllJ-H .... 

— 


:>o 

09 

, 09 64 

Four hoard . . 

08 

70 

.'iO 

09 

1 71 103 

Six hours .... 

08 

61 

50 

09 

, 109 103 

Twelve hourB 

OS 

Oil 

34 

09 

109 103 


• As the times required for drying varied mueli with 
temperat.iiro and weather, wo give the relative times of 
drying only, raw satllower oil being taken as 100 under 
identical conditions. 

A devolopmenf, of tliis work ronsist(Ml In study- 
ing the rate of drying of paints made up with 
10 gnns. of the oil and To gnus, of white lead, 
without any drying agent, and comparing the results 
with those for a paint made at the same time with 
boiled linseed oil. 

The oil heated in oxygen to ISO^C. in the former 
experiments with dri(‘rs (mangant'se borate) gave 
much more rapid drying than the raw oil. In the 
expc*riments wltli white haul only, heating the oil 
In oxygen deerensed the drying capacity in prac- 
tically all ca.ses. What the can.se of this ditTerenco 
is we cannot at present state, but its existence 
seems certain, and may account for anomalies in 
using safflower oil as a drying oil which have led 
to its abandonment on many occasions. This 
inquiry is being pursued further. 

In the meantime, it; may !>e noted that wlitte 
lead paints j^repared with all grade.s of heated 
safflower oil, without driers, gave a far more glossy 
surface tlian Uioso made wit it hoilcsl linseed oil. 
and equally hard. 

I 

I 

GAS PRESSURE GOVERNOR FOR ONE 
RUNSEN BURNER. 

HY O. K. CI.ARK. 

Where it is not expedient to have the gas supi>ly 
to the whole laboratory reduced to a certain fixed 
pressure by a governor fitted to tlie gas main, it is 
frequently necessary to have the luvssure of ga.s for 
one Bunsen burner controlled. 

The governor described was designed for this 
purpose and has be(‘n operating satisfactorily for 


several months, the pressure being controlled to 
In. water column. The apparatus can be made 
from materials used In every laboratory, can be 
fitted together In a very short time, and may be 
moved from one bench to another. Tlie inlet valve 
is made by accurately grinding a })iece of glass 
rod into a glass tube, the (md of which has been 
i suitably shaiXHl as the socket, and is suspended 
I from a cork fastened Into the bell with gelatin 
solution. 

I ^ The governor is shown in the accompanying 
i figure. A a brass tube, 2 In. inside diameter, 2 in. 



long, B a rubber stopixu* 2 [ in. in dianu'tor, 2 in. 
long, G an ordlJiary glass weighing bottle 1| In. 
diametor, In. long, 1) tlie gas inlet tube -jV in. 
diameter (containing the valve), E the gas outlet 
tulx*. 1^6 in. (liam., F a lead weight fastened to the 
valve by jdatinum wire, to prevent the valve from 
sticking due to occasional high pressure; and G a 
mercury seal. The Ixdl is kept vertical by means 
of the arrangement shown at X. II is a ^-in. cork 
fixed on to the gas inlet, tube, 1), and holding a 
gla.ss tube, K, drawn out to a small hole which 
.serves as a guide for tlie wire, L. Tlie gas passes 
from I) into tlie Ix'll, G, by the hole, M. The re- 
quired eontrollixl pressure can he varied by means 
of the weiglit, F, or by iilaeiiig an addltloiinl weight 
ceni rally on the top of bell. The length of the 
susixmding wire (of 002 ineli thickness) must be 
delermlned iiy experiment. 
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DH. OltAltLFJS A. KEAXE IN THE CHAIK. 

ESTIAlATlOr; OF BENZENE AND TOLUENE 

IN PETROLEUM. 

BY F. B. THOLE, D.8L\ 

Though the presence of aromatic hydrocarbons 
in petroleum from many .sources has been recog- 
nised for several years and certain petrols are 
fractionated on a large scale to yield supplies 
of toluene-petrol* containing .^50% and upwards 
of toluene, the methods hitherto in vogue for the 
analysis of i)etrolcum and i>etroleum distillates for 
their content of aromatic hydrocarbons appear to be 
very unsatisfactory. 

The procedure adopted by most chemists consists 
in i)r(‘t)aring a petrol boiling up to say 100° 0. and 
so containing all the bimzime and toluene present 
in the oil. This is subsequently distilled through a 
good fractionating column, fractions being collected 
between certain temiierature limits and assumed to 
contain ]’esi»ectively all the benzene, all the toluene, 
etc. Theses fractions are then assayed by tr(‘at- 
ment with nitro-sulphuric acid, fuming sulpliuric 
acid, liquid sulpliur dioxide, or dimethyl sulphate, 
reagents which absorb the aromatic hydrocarbons by 
chemical altack or by selective solution, and 
measurement of the volume of aromatic compound 
thus absorbed. Eacli of tlie.se operations is liable 
to a number of errors. Is largely Influenced by the 
pijrsonal faclnr, and involves assumptions of very 
doubtful validity. 

Pbevious Wouk 

Moorc‘, Morrell, and EglofF (Met. and (them. Eng., 
1918, 18, .‘liHi) and Uittman and M()or(‘ (Met., and 
(them. Eng., 1915, 13, Till) extrac-t (lie ndxture 
several times with liquid sulphur dioxide at a lem- 
IK ’’ature below -15° ( 1 . The extract consists prin- 
ciici’ly of aromatic hydrocarbons mixed, howxwer, 
with a certain i»roportion of non-aromatic hydro- 
carbons since the.se are somewiiat soluble in suljihur 
dioxid(‘, ('.siKMially wiien this contains dl.ssolved 
aromatic hydrocarbons. To determine the amount 
of non-aromatic compounds extracted, the extract 
and the undissolved portion are freed from sulphur 
dioxide and the refractive indices det(‘rmined. 
Knowing the refractive index of the pure aromatic 
hydrocarbon the percentage of aromatic hydro- 
carbon in the extract is calculated by the law of 
mixtures. These authors adndt tills iirocedure to 
be unsatisfactory with a petrol containing both 
paraffins and naphthenes (as nearly all ixirols 
do), since they clearly demonstrate that naphthenes 
are more soluble than paraffins, so that the non- 
aromatic hydrocarbons In the residue cannot possess 
the same physical constants as those in the extract, 
Mor<‘over, the method cannot be employed with 
mixtures containing fairly high proportions of 
aromatic compounds, tho.se containing over 60% of 
aromatics being entirely soluble in sulphur dioxide. 

Bowrey (.T. Inst. Pet. Tech., 1917, 3, 287) pro- 
ceeds on similar lines but first extracts the petrol 
repeatedly and then separates the concentrated 
bt'nzene-toluene-xylene extract by very careful frac 
tlonal distillation. Even though working at -35° 0. 
he finds that a certain amount of non-aromatic 
hydrocarbon is extracted, and he applies a correc- 


* In order to maintain a clear dietlnotion betweon ** ben- 
zene and •* benzine ” the latter term has been replaced In 

tnl^B paper by the word ** petrol,” which is understood to 
indFate the^^portlon cf a natural petroleum boilUig below 


lion bascMl on specific gravity determinations with 
these fractions. He assumes that (no matter 
whether the petrol is naphthenic or {larafBnold) th(! 
specific gravities of the non-aromatic hydrocarbons 
associated in boiling point with benzene, toluene, 
and xylene are O'bDO, 0720 and 07G0 respectively,* 
Bowrey ’s procedure considerably Improves on that 
of Moore, Morrell, and Egloff, but In addition to 
defiending on invalid as.snmptl()n8 necessitates the 
employment of a considerable volume of liquid 
sulpliur dioxide and of somewdiat complex 
apr)aratus. Moreover, in both these methods it is 
assumed that the refractlvlty- or siieciflc gravity- 
eomposition vurve for aroraatic-uon-aromatic 
hydroearbon mixtures is linear, an assumption 
examined later in Ibis paper. 

Valenla (Chem.-Zeit., 19 {m;, 30. 290) and F. M. 
Perkin and Harrison (Analyst, 1908, 33, 2) have 
employed dim(‘thyl sulphate as a selective solvent 
for aromatic compounds, but the lalter chemists 
have abandoiKHl the mothod as unsatisfactory. 

Fuming siiliffiuric acid containing up to 20% of 
free ha.s Ik-cu used by a iiumlxu* of w^orkers, 
since this readily suhffionates and dissolves aro- 
ma t Ic byd roca rbons. Tlu' nmel Ion Is a 1 ways accom- 
p.aiiled by the production of sulphur dioxide 
(indicating tlie oxidation of non-aromatic com- 
pounds) and at temperatures alH)ve atmospheric 
tills oxidation yiroeiKMls to a grave extent, thus 
vitiating the results, wdiieh are calculated from the 
volume of unab.sortied spirit. "The extent of this 
side-reaction may be greatly m!nlmlse<l, though not 
nullified, by the use of acid containing a smaller 
percentage (.say 3%) of SO,. Naphthenic hydro- 
carbons apixsir to be more readily attacked than 
p:i ratlins though culain of the latter are very 
suscqilible to .attack. 

A mixture of nitric acid with exavss of sulphuric 
acid has been employed for many years for the 
analysis of coal tar benzene containing “ paraffin,*' 
since aromatic compounds are nitrated by this 
mixture and the nitrocompounds are soluble in 
the excess of sulphurie acid. Exia^riments with 
inlxturos of known compo.sitlon show that the 
volume absorlM'd by the acid la too high; also it 
Is w’^ell knowm that certain paraffins form nltro-com- 
yiounds under llie.se conditions and It Is at least 
conceivable that naphthenes may undergo a certain 
amount of oxidation, wdiile tlie mutual solubility of 
non-aroniatie liydroea rbons and the nltro-aromatic 
product cannot be entirely ignored. 

Th(‘ sugge.ste<l adoption of a colorimetric method 
(Forma nek, Knop, and Korber, Cheni.-Zelt., 1917, 
41, 7KV) based on the .solubility of cx*rtaln Indan- 
threne dyestuffis in aromatic but not in non-aromatlc 
hydrocarbons .and the matching of saturated solu- 
tions of such colours in the hydrocarbon mixture 
with standard solutions, has not proved in the 
writer’s hands to possess sufficient sensitiveness t(\ 
bear any favourable comiiarison with the method 
described later. 

The Assay of Petbol containing Benzene or 
Toluene. 

In the present research an attempt has been made 
to rwognlse and avoid the most prominent errors, 
to test the assumptions usually made, and to devise 
methods of assay and technique of preliminary 
distillation which will give reliable results. 

It will be convenient to deni first with the second 
stage of the estimation, namely the assay of mix- 
tures of iRuizene or of toluene with non-aromatlc 
hydrocarbons: such mixtures may be referred to as 
benzene-petrol or toluene-petrol. It is evident that 
the assay Involves two operations : the removal of 

* Hexano has a ip. gr. 0*688 and cyclohexane 0783, and 
petrols may ranare in chemical nature from nearly pure 
pmaffina to nearly pure naphthenes. 


A 
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the uromatic hydrocarbon and the determination 
of tlie amount so removed. Tli(‘s«i two oi)eratlons 
may bt> dlscussi>d separately. 

The Ahsorpiiun of the Aromatic llyitroearbon - 
Selective pliyslcal solution metliod.s are un.sall8- 
fuetory a.s (he separation is never even approxi- 
mately compli'te wliiie the luaiiipiilative diillciil- 
ties are frociuently considerable. Oleum and 
nitro-.suipliiirie acid, tliouj!:li more discriminating 
in their selective actioii, have an appreciable action 
on non-aromatic comjxainds. Th(‘ most siiitablc 
reagent is coiinmt rated siili>Iiuric acid of about 
strength (eoini*are (Jiipin and Bransky, L.S. 
Geol Bull. 475 (11)11). p. 17). This sulphonate.s in 
the cold about oiw half its volume of toluene and 
somewhat le.ss of tKmzene, bul. little healing occurs 
as compared w'ith (hat resulting from oleum oi 
nitro-.sulpliuri(! acid, and no sulphur dioxide is 
(wolved nor is there any sign of carbonisation. It. 
appear.s to be without cliemical action on paraffins 
or naphtlienes. Bi'ooks and Humphrey instance 
di-i.sopropyl which Is uuatlacked by concentrated 
sulphuric acid while 15% oleum decompos(*.s it to 
the extent of ;}2% in .HO minutes. 

The metiiod of tn^atment of a toluene-petrol or 
benzene-petrol in the experiment. s dealt with Ixdow 
has consisted in .shaking vigorously In a stoppered 
50-c.c. cylinder .at IHapicul intervals during half 
an liour thiva' volumes of t)S% .sulphuric acid and 
one volume of ttie liydrocarbon. External cooling 
i.s only necessary wltli mixtures rich in aromatic 
compounds, and it is obvious that this proi)ortioii 
of acid is an ample exc(‘ss for mixtures containing 
less than 50% of aromatics. Using these quantities 
with a 50% Ixmwne-petro!, the water rc.su It Ing from 
(lie sulphouat.lon would dilute the residual sulphuric 
acid to 90% eouceiit ration; such acid is still capable 
of sulphouatlng benzime. For riiOier mixtures It 
w’ould \)C advisable to separate tlie suiiornatant 
spirit and treat it witli a fresh quantity of acid. 
The resldiufl .spirit is tlieu washed with alkali and 
water and dried with calcium chloride. 

Detennhiation of the Amount of i<u1p1>ona1c(l 
TIudrorarhon.-Thc u.sual procedure of measuring 
directly the volum(‘ of the su|>ernatant layer of un- 
attacked hydrocarbon, though simple, Is liable t() 
much larger errors than the alternative method 
de.scrilH^d bidow. In tin' first place readings cannot 
lie made within O'l c.c. in a 50-c.c. cylinder (i.c., with 
about 10 c.e. of r>etrol) wddeh gives a possible ei loi of 
4%,. The complete separation of tlie two la.v<‘rs and 
the draimige of the aeld from the w'alls of tlie e.Uin- 
(Icr require several lionrs, and ineomplete seiiaialinii 
and dralniigc eroate an error of omisnlerable 
mncnitiide. Moreover, llie inm-iiromatle li.vdio- 
carbons are appreelablv soluble in arylsnlpbonie 
acid.s lliongh not In sulphuric add. Tliis fimt is 
iUustraled \>v (be following exixTlnients fta e.e 
of nroraallc-free spirit sbaken \vi(h ..o'7 ex. ot 
snJnluirlc acid In wliieli 2 4 c.c. of tnlnen.' had Ixsoi 
dissolved lost 2 2",. The siiine loss ixenrred wlieii 
the cxtierinu'nt was rejieated with s.ilphviilc aeld 
saturated with (he spirit before llie addition of 
the tolnene. Kei«4itlon of Ihesi' two ex|K'rimen a 
with sulphuric acid containing no lolmmcsulplmnic 
add gave no los.s in catlicr ca.se. 

In order to avoid these errors tlie method adop ed 
has been to determine tlie .si>ecinc Rnivity of (be 
Initial fraction .and of the re.sldnal s}»irit after acid 
ipient. Knowing the sf)ccibc gravity of the 
I j-lc component the percentage pre.sent may be 
!ited from the formula 
% . Initial sp. gr.- final sp. gr. 

gr. of aromatic - final sp. gr. 

■^018 metho<l , tlie following ndvantages:— 

gree of accuracy of measurement 
detor,^ “"We .V'o specific gravities can be readily 
r ,®„”?*“(‘d wb exactitude to the fourth decimal 
i oy nieaiifif a 5 c.c. Sprenjpl pyknometer. 


2. It Is not necessary to w’alt for complete 
.separation and drainage as Ihy volume of si)lrit Is 
not measured. 

ti. If the non-aromatic mixture is dissolved as 
such (i.c., no selectivi' solution) by (lie sulihoiilc 
acid .solution, the final siiecltic gravity and hence 
the calculated aromatic content is not affected. If 
oil tile other liand naphthenes ai’O dissolved to a 
greater extent than paraffins, tlie error thu.s iiilro- 
duced is far Jess than W’ould be found by the 
“ volume absorption ” method. Tills may jierhaps 
Ik* llliisIratiMl more clearly by considering the 
following exaggei’atcd co.se: — Supjio.so the initial 
mixture contained 70% of iiaraffins of sp. gr. 0-700, 
20% of naphthenes of sp, gr. 0-770. and 10%, of 
toluene of .sp. gr. 0‘87.1, the sp. gr. of tlie inixlure 
,, , 70x0-700-f20x0‘770-f 10x0-870 

wonldhc 70 + 20+10 

Sujipo.se during the acid treatment oiio-fif(h of the 
naplitlienes and one-fourteeuth of (he paradins w'cn* 
absorlHsl hv the add. Tlie sp. gr. of the n‘.sldual 
,,, (;5x0‘700-|-10x0'770 

spirit wouM Ik* ' =0-ijoS. riieu Vu 

of (olueiie actually pre.sent .= 10%,, ‘’o of tolueiu* ]>.v 
^ 0-7:B1 -0-7138 ^ O' 

sp. gr. metlKxl - 0.^71 0-71.38 ^ ^ ' 

toluene by volume absorbed -10%. 

Since lids cak'ulaliou iuv<)Iv(‘.s an exact know'- 
ledge of the specific gravities of the pure aromntic 
hydrocarbons the following data for sp. grs. at 
15-.5<^/l^. which appear to lx* the most acciirah! 
bitlierto inibllslied, may be quoted (Bi'i'kin, J, (fiicin. 
Soc., 1800, 69, 1101): Benzene. 0-8841: toluene, 
0-8712; o-xyleue, 08807; 7a-xyieiie, 0-8080; p-xylene, 
0-801 8. 

For the purpo.s<*s of this investigation imre 
b<‘nzeue and toluene (he specific gravities of w-'bich 
agreed with tbo.si* found by P(‘i-kin were msed. Tlie 
toIiu*ne was r)urlfi<‘d by eouversion Into crystallised 
toluene-p-sulphonic acid and subsequent bydroly.sls 
of this by superheatisl sU'ain (Inglls, thi.s J., 1018, 
37. 2-88). 

The t<])ccifie (travitii Jh iiation Correction - The 
expre.ssion for % Aromatic (pioP'd above is based 
on the ns.sumptiou that the specific gravity-com- 
position curve for mixtures of aromgtic and 11011 - 
aromatie hydrocarbons i.s a straiglit line. Uoii- 
trary to Bowrey’s stn((‘mcn|. Ibis Is not the oa.si*. tlie 
speeifie gravity bidug slightly le.ss than (hat calcu- 
lab'd according to the law of mixtures. It is 
possible, how'ever, to eorrect for this deviation by 
the con.st ruction and nso of a “ deviation curve.” 

3\> (‘Oust met sucli a curve it Is necessary to jire- 
pare knowm inixtiire.s from nou-aroniatic and 
aromatic bydrocnrbmis of known Sficeifie gravity 
and (.0 determine the actual specific gravity of tlu'.se 
iiiixturcH. Su(*h curves liavc b(‘cn constructed for 
(be noii-.aromatic portions (b. pt. 40°— 05'^(I.) of a 
petrol A, mainly paraffinoid in nature, and a ]K*trol 
B, mainly iiaplitlu‘nie, with lM*nzeue and of the 
e<n-respouding portions (b. pt. 0.5° — 122° U.) of tliese 
petrols witli lolmme. Tliese temiierature.s W'cre 
sel(‘eted for the r(‘asons dealt with Ik*1ow, the iiou- 
aromatic bydroeai bons Ixdug pi’oiiared by extrac- 
tion of the fractionated petrols wilb 08% sulphuric 
acid till no furliaT specitic gravity clinngo could be 
detect'd. One exnmpli' will render clear the method 
of construct Ing such a curve. 

Non-aromatic. A<‘id-w'asli(Hl spirit A. (b. pt. 05°— 
122°), 11-08 C.C., of sp. gr. 0-7220. 

Aromatic. Bure tolucru'. .3 02 c.c.. of sp. gr, 0-8712. 
Sp. gr. of mixture r;0'751(). Volnnu* of mixture 
^n-ftSx0-722ft+.'!'02x0-S712 .(,23 ,,, o; 

o-7r,i(t 

nctiinll.v In inlxtu)-p-20-l%. % toUiono l)y sp. gi'. 

x 100=]&-35%. Deviation. 

0-75%. 
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The necessary correction to be added to any result 
drawn from si)eclflc gravity determinations can at 
once be read off from such curves. Although, 
strictly si)eaklng, each Individual petrol possesses 
its own sj>cellic “ deviation curve ” the dlfferenc*e 
between the (iii vCkS for a paraflinoid and for a 
naphthenic ixjtrol is not great, and as a considera- 
tion of the si)(‘citjc gravity of the non-aromatic 
hydrocarbons will indicate llu; nature of these' tlie 
two curves ligured^wlll atVord suilich'nt data for 
most analys(‘s. 



The following table illust rab's (lie aeiairaey 
attainable l)y tbi.s iiiclbod. niixtui'<\s of known cojii- 


posit ion 

m:id<' from tobu'iic and non-.oi 

foniatic 

hydrocni'lKins being 

used. 





’i 

romatic 

si 

vO C, 

K 0 0 

C* (fi-- 

■/ ^ 

9J 

ko 

> 

0 . C3 
Z 0 

s ic.c 

. *r > 

r .A, ^ 

-3 

< 

0 ' 

: ' 


'Z 


rctrot A 

Toliionc 

10‘2 

10-3 

9-H 

0-3 

lOT 

13. pt.9.. -1 

-’2- 

20‘1 

21-2 

19'3.- 

i 0-75 

2(1- 1 

Sj). gr. 0.7' 

2:3 

1 0‘3 

41T 

39’3 

0".) 

4 0-2 

». 

(;0'7 

— 

69 ’9 

0-s 

6(»-7 

J^otiol 13 

TollUOK' 

07 

IIT 

i)i] 

(»•.'> 

101 

15. pL 

1 *J 2 

19 -.3 

21) -2 

isr, 

OS) 

19t 

8p, gr. 0'7 

1 C ,7 

4S'3 

r)0’4 

4G'9 

1-4 

4.3-3 


77/0 Influcnvc. of Olojinrs and i^^ulphur ('impounds 
on ihr. H stint at ion of /lro/ar/7tC' flpilnnarhons in 
trot . — It may be urged tliat lliest' eoiu-Iusions have 
been anivc'd at by the use of |)ur(‘ aromatic hydro- 
carbons and non-aromatic liydr/K-arbons unattacked 
by sulphuric acid, whereas normal iH‘ti-o]s may con- 
tain, in addition, hydroc/irbons and su]i)lildt‘s whicli 
are extracted by siilpluiric acid. It: lias bi'cu shown 
already that the s<'lective absorption iiy the acid of 
a small amount of non-aromatic compound has little 
disturbing effect on the results glv('n by the six'cillc 
gravity method, es()e<*billy when this absorlxsl 
compound differs but little in six'cillc gnivlty from 
the unabsorlH'd portion, as is the cas<' with tlie 
lower oletines. Moreover, in a normal i>otrol (un- 
mixed with cracked s|)irit) olefines are exti'emely 
rare; no case of the presenc(^ of more than a minute 
trace has y(‘l; come within the writer’s experience, 
wl\ile the presence of much less than 1% can Ix^ 
detected by the Immwilale decolorising effect on 
dilute potassium permanganate. It Is the custom 
In some laboratories to i*emove possible olefines by 
a preliminary wasli with concentrated sulphuric 
acid. This is highly undesirable unless acid of less 


than 00% concentration Is used, since aromatic 
compounds are certain to be sulphonated, thus intro 
ducing an error very much greater than could be 
created by the Ignored pres(‘nce of a small olefine 
content. The problem of higher olefine contents 
due to the addition of cracked spirit Introduces 
complexities which are beyond the scoi>e of this 
investigation. 

' The influence of the sulphur compounds present 
in commercial ix'trols is necessarily so small as to 
be negligible, but these (‘ompounds could ho 
removed, if desired, by any suitahh; n?agent before 
assaying the spirit. 

Tiik Skokkcjation ok the Rexzexe AX'D Toluene ]x 

1‘ETaOL AS A IMiEMMlNAIlY TO ASSAYING. 

For the estimation separately of benzene and 
toluene it is iieeessary to fiactiouate the i)etrol in 
such a Avay ns lo aehieve as nearly as iX)S8lble tlu? 
<*onc(‘nt ration of all the benzene Into one fraction, 

I lie toluene into a second, and the xylene into a 
third. It Is impossible lo do this eomplelely owing 
(o the possibility of formation of const ant-boiling 
mix lures and to the “ sprt'ading ” effect of the 
large proportion of non-aroma tie liydroe/irbons. 

The obvious fact that tlie removal of the greater 
portion of the nou-aromatie hydrocarbons would 
facilitate the shari>er separation of the aromatic 
compounds by fractional distillation, led Bowrey 
lo extract tin? petrol reiieatedly with liquid sulphur 
/iioxide, yielding an extract containing a much 
Iiiglier proportion of aromatic compounds, this 
('xtiact lieiiig then fractionated. This method of 
attack is undoubtedly a sound one and afforded 
results of fair acrcuracy which might be improved 
by tile adoption of tlie precrautions and methods 
described above. Tile principal drawback is the 
necessity for the use* of considenilile ijuantitles of 
liquid sulpliur dioxide, of apparatus adapted to 
maiiipuialion at -iio® C., and of a complex and 
fragik' type of still-head. 

Tlie manifest impossibility of conqilote segrega- 
tion of the aromatic liydr/Karbous h'uves an alter- 
iiativ*' imqhod of attack. Tliis is to select 
arbitrary cutting tomiieratnres such that the amount 
of lieiizene which is missing from the “ benzene 
fraction” sliall bo as nearly as possible balanced 
by the amount of toluene which passes over too soon 
and so Is colh'cted In this fraction. Similarly, the 
(lit ling points of the ” toluem^ fraction” may be 
selected so that tlio amoniit of toluene lost to the 
earlh'r and later fnictions is balanced by the 
amounts of henzi'iie ,and xylene which find their way 
into the ” toluene fraction.” 

If a iH'Ind coutaining aromatic hydrocarbons is 
/•arefully fractionated in short-range fractions tlie 
aromatic c*onlcnt or speeitlc gravity of which is 
d(‘termined ainl tin* results plotted, maxima are 
found near SO^, IKF, and 140® and minima near 
and 122® These' latter t.emi»eratures mani- 
festly indicate approximately the suitable cutting 
points and, moreover, a sllgiit iincertaifity as to th(' 
ex.’ict cutting point introduces a minimum error 
simv the aroinntle content at these points Is a 
miniimiiii. It is ixisslble tliat jx'trols of different 
origin and different aromatic content may require 
slightly differenl cutting points, hut the experlmejits 
lu're descalhcd with standard mixtures of naph- 
thenic (B) and imrallinoid (A) ix'lrols with definite 
amounts of aromatic comix)uuds of the order usually 
found in natural aromalic-conlainiiig ix*trols seem 
to indicate in each case 05® and 122° C. as the most 
satisfactory cutting points. 

To determine tlie suitable procedure specimens of 
the aromatic-free ix'trols boiling up to 100® were 
mixed with definite quantities of benzene, toluene, 
and xylene. The mixture was distilled, using a 
5-sectlon youug-Thomas column, at a speed of one 
drop per second, this rate being lowered to two in 
three seconds when a temperature within of the 
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cutting point was reached. The fwictions so 
obtained were redistilled under the same conditions, 
each succeeding fraction being added to the residue 
in the distilling flask when the cutting point was 
reached. The fractions were then measured and 
assayed. In order to avoid si)eciflc gravity errors 
arising from evaiX)ratIon of the lightest hydro- 
carbons during manipulation, the ix)rtlon boiling 
below 60° C. was rejected in the earlier exj^rlments. 
This was found to result in loss of benzene, and 
the lower limit of the beiizcuie fraction was there- 
fore fixed at 40® C. As the result of a number of 
experiments the cutting temperatures finally 
wdected were for Ixuizeiie fraction, 40®— 95® C. ; 
toluene fraction, 95®— 122® C. 

In order to determine the best upi)er limit for the 
xylene fraction it would have been necessary to add 
trlmethylbeiizenes to the mixture, but it was not 
considered advisable to introduce further complica- 
tions Into the investigation, cai)ecially as an exact 
knowledge of the xylene content of a petrol Is not 
of great importance. Further, no certain speclllo 
gravity figure could be adopted for “ xylene ” 
without a definite knowledge of the proportions of 
the three isomers present. 

The following results obtained with four consecu- 
tive mixtures indicate tlie accuracy obtainable: 


Non- 

% 

% 


^’o 

i 

aromatic 

Benzene 

ToIncTie 

Xylene 

Benzene 

'rolueiio ' 

component 

added 

added 

adiied 

found 

foviiul 

Poti-ol A 

2-7 

4-5 

3 6 

2-8 

4-5 


2-7 

3- 6 

4-5 

3-9 

3-4 

,, 

3-0 

4-0 

6 -U 

;r2 

40 

l^otrol B 

3-0 

1-0 

5-0 

3-0 

ro 


In the course of this investigation .specific gravity 
data have Ikhui collected for corresponding fiactions 
of the non-aroniatio components of i)etroIs from 
various sources. 'Jiu‘se show very clearly the 
difference iu the chemical nature of these hydro- 
carbons, the lower specific gravities indicating 
the predominance of imrafiinoid compounds and the 
higher the predominance of naphthenes. 

. Sp. gr. of non-arotnatlc freu Mon - 
Bamplo 40 95- (’. 95' -122" C. 122 '*15.> ('. 

I O-O-'S 0-718 — 

II (1-683 0-721 0-738 

III 0-7-J2 0-7 to 0-760 

IV 0‘7 22 0 747 

I) 1 SCUS.S 10 N. 

The CiiAiKMAN asked whctln-r the deviation 
correction applied to mixlures of napldlu-nes and 
paTaltiiis and wInMher it was an additive factor 
when the tw<» were present. Ju connection with 
the results given in llie two tables it would al.so 
be of Interest to know the relative infiinmce of the 
deviation factor as the concentration of the hydro- 
carbons varied considmably in the two .seiies of 
exixiriments. In the fraetionatiou of benzene and 
toluene mixtures IM-of. Sydney Young’s results bad ; 
shown a tendency towards a lag on the part of the j 
higher-boiling hydrocarbons, wliercas Dr. ’riiole I 
had spoken* of liie benzeme lx*iug carried Itilo the 
toluene fraction; tills ratlnu- suggested the possi- ! 


remove toluene and xylene, It was Insuflident to 
remove benzene If present In large quantity. With 
regard to the sp. gr. of mixtures of paraffins and 
aromatic hydrocarbons the maximum effect was 
observed with about 60% of aromatic hydrocarbons, 
the observed value being less than the calculated' 
by 0 004 In the case of benzene and 0-002 for toluene 
and xylene. If the value of the expansion for 
dllferent ixircentages were plotted, the proper cor- 
rection could then be made in the author’s formula 
or, from previously constructed curves, the per- 
(xmtage of aromatic hydrocarbon Including this 
correction could be found directly. 

Mr. F. Esling recalled the fact that D. Brown 
(Oheui. Soc. Trans., 1S81, 39, 202) had shown that 
when benz(‘ue and hexane were mixed the volume 
increased but the teinix?rature decreased. Dr. 
Thole’s “ deviation constant ” was another interpre- 
tation of Brown’s figures, which showed the 
“ straight line curve ” assumption to be incorrect. 

Dr. H. G. CoLMAN said that undoubtedly expansion 
occurred on mixing aromatic liydrocarbons and 
parallins and he believed that F. D. Brown had 
also stat(Hl tliis to be the cas(‘ in the pai)er referred 
to. An abnormal point in connection with benzene 
was the high late of expansion caused by the 
addition to it of small amounts of paraffins; in 
connection with these tests this was not of inucli 
impoi-lance but it was very material in the converse 
test of delermining small amounts of paraffins in 
l)enz(‘ne from the specific gravity. In conjunction 
with Mr. Woman he Inui plotted graphs wldch per- 
mitted direct reading of the correctx'tl iHircentagcH 
of benz(‘n(‘, (olinmo, and xylene from the sp. gr. of 
the fraetion.s Ixd’on^ and aftt'r siilphouation. 

Dr. V. K. Si'iKL.MAXx said he was surprised to- 
hear that Dr. Tliole liad made .successful extrac- 
tion with 9S% a(?id. Ills exiKU’ience had been that, 
for tin' removal of benzene with 100% acid even, it 
was necessary to lmvt‘ a very considerable excess; 
he had found that 3 to 5% oleum was preferable, 
and tliat Ibis strength scarcely attacked naphthenes. 
For the toluene and xylene fraetlon a 100% acid was 
strong enough, and this certainly did not attack the 
naphthenes. 

Dr. W, U. Okmandv asked liow the method would 
work witli cracked peti-ohMims. 

Mr. .i. 10. IlACKi-ouD said that many crude dis- 
tillate.s, esiK:‘C]M]ly tlio.se coining from the southern 
I)art of (’alifornia, contained naphthenes and 
ai’onialie eoinponnds, whilst the Mexican oils con- 
taiiKHl siil])hui' c-(»nipounds. It was much more 
difficult to estimate aromallcs in sucli a mixture 
thau iu tho.s(i clean mixtures artificially made by 
Dr. Tliolc. In the first j)laee, it was necessary to 
nunove the sulidiur and unsatnrated compounds 
witliont touching the ixuizene and toluene, before a 
start was made to estimate the aromatics. The 
iin.s;iluraled compounds w('re (juaiititallvely ex- 
tracted by boiling wltii an 80% sulphuric acid 


blllty of a tendency in a sonu'whnt difl’ereut direc- i 
tion to that found by I’rof. Young. 

Mr. E. W. Yeoman said tliat the author’s curve of 
cutting points gave results which were accurate if 
the total percentage of aromatic compounds was 
only about 10%, and also provldixl tliat tlie substance 
boiled evenly. If the substance did not do this 
along the whole scale, the results w'ere liable not 
to come out as shown by the author. Therefore In 
analysing a substance sucli as i)Otrol It was neces- 
sary by a preliminary test to see If it contained 
10% or more of aromatic compounds. When 
working with small amounts of i)etrol, say up to 
500 C.C., it was nece.ssary not to have a shortage 
of fractions distilling at the cutting points, and 
the total amount of aromatic hydrocarbons present 
should not be moix* than 10%, ^e had found that 
although vols. of 100% sulphuric acid would 


solution for about lialf-an-liour in a fia.sk under a 
refill X coiidens(‘r, the neck of the fiask being com- 
posi'd of !i graduated bundle in wlilch the losses 
siislained in tlie oiK'ratlon could lie read directly. 
The suli»hur eonipounds were decomposed by pro- 
longed boiling under ttn^ reUiix eondeiiser until no 
more hydrog^m sulphide was evolved. The residual 
siiliihur (compounds aft('r this treatment were prac- 
tically unacted ui>on by strong sulphuric acid. 
Having thus cleaned the original sample, the 
distillate was thou treated with acid and the 
aromatic compounds estimated by substantially the 
same metliod as that outlined by Dr. Thole. 

Dr. Thole, replying to the Chairman, said that 
the siieclflc gravity curve for mixtures of paraflhis 
and naphthenes was linear. The* difference in tlie 
concentrations of aromatic hydrocarbons shown In 
the two tables was due to the different objects In 
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view In two series of experiments. Concentrations 
up to 00% were employed to test the accuracy and 
efficiency of 08% sulphuric acid in assaying mixtures 
of a wide range of concentration. In the second 
table hydrocarbon mixtures with an aromatic con- 
centration similar to that obtaining in natural 
petrols used as a source of toluol concentrates were 
dealt with. The extent of the deviation reached 
a maximum between 40% and 60% of aromatic 
compound; at lower concenl rations it would natur- 
ally be less. The cutting points 95° and 122° were 
not applicable to mixtures very rich in aromatics, 
but for petrols containing small amounts of 
aromatic corai^ounds (up to 30%) they had proved 
quite satisfactory. The doubt expressed by Dr. 
Splelmann and others as to the efficiency of 98% 
sulphuric acid in removing all aromatic compounds 
appeared to be conclusively answered by the results 
obtained with mixtures of known composition, 
although it was true that benzene sulphonated less 
readily than toluene. Dr. Spielmann had expressed 
a preference for 3% oleum, but the author after long 
experienai with this reagent had abandoned it 
because it invariably caused oxidation with pro- 
duction of sulphur dioxide and consequent 
erroneous results. With sulphuric acid no oxida- 
tion whatever occurred. He agreed with Dr. 
Oolman that expansion resulti‘d when aromatic and 
non-aromatic hydrocarbons were mixed. The pre- 
semxi of olefines and diolefines introduced compl(‘xl- 
tles which had not been dealt with, since the method 
was only designed for the analysis of straight-run 
distillates from a crude oil. Further Investigations 
were necessary to overcome the difficulties arising 
from the presence of considerable quantities of 
olefines. The etTect of the presence of sulphur 
com[>ound8 had been considered because certain of 
the iKd;rols examined wei‘(‘ derived from sulphurous 
crudes, but the amount of sulphur compounds 
api)earlng in the petrol was loo* small to cause 
serious errors, and moi’eover these compounds 
could readily be removed by suit able reagents In^fore 
procH^eding to the sulphuric acid assay. 


hhsriMATION OF OYANOGFN COMPOUNDS IN 
CONOFNTUATED AMMONIA LlQUOit. 

BY VEUm E, SI'IEEMAXX, CU.D., B.SC., E.I.C., AND 
IIE.NUY WOOD. 

The methods of estimation of these substances in 
crude gas liquor have Iamui eitl)er worked out or 
re-examined most carefully by Linder, whose valu- 
able results have Ixnm published in various of ihe 
Alkali Insi)ector’s Ueports. They ai-e, however, not 
immediately suitable for employment in the exami- 
nation of concentrated ammonia liquor, partly on 
account of the huge percentage of ammonia 
present, but particularly on account of the occa- 
sional smallness in quantity of one or other of the 
cyanogen imimrities. 

Determluations of considerable accuracy can be 
made very simply by a colorimetric method (com- 
pare Young, Alkali Insix'ctor’s 43rd Rep., 1906, 
p. 42), by employing the Lovibond tintometer. 

Tht! substancH^'s to be estimated are : — Ammonixim 
thiocyanate : highest i)ercentage met with 0185';;,, 
average quantity about 0‘0fi%. Ammonium cyanide 
(“ volatile cyanide ”) : highest percentage met with 
0-024%. Ammonium ferrocyanlde : highest pen-tui- 
Uige met with 0-44%, average quantity about 01%. 

The usual titration method for estimating tiilo- 
cyanate as cuprous thiocyanate is scarcely admis- 
sible In the present connection, mainly on acwiint 
of the end point being somewhat troublesome (loo. 
oit,, p. 47); thus the percentage of ammonium 
thiocyanate founds in two successive examinations 
In concentrated ammonia liquor was 0*0588% and 
0*0526%, and In crude liquor 0*287% and 0-275%^ 


Feld’s method for estimating cyanide can be 
employed, but it Is somewhat tedious; and it is 
necessary to modify it— on account of the large 
quantity of ammonia present— after adding to the 
liquid M c.c. of concentrated lead nitrate solution, 
by neutralising the remaining ammonia by running 
in 2A nitric acid, untiJ a litllc lead hydroxide still 
remains undlssolved. Distillation and titration are 
then proceeded with as usual. 

Feld’s method of estimating ferrocyanldes, 
though applicable, is Icugthy and cumbersome as 
compared with Williams’ elegant reaction with 
cuprous chloride (this J., 1912, 408). 

The basis of the scheme of analysis which Is 
i^elng advocated Is the following 

(1) . Conversion of tlio ammonium thiocyanate into 
ferric thiocyanate and measurement of the depth 
of colour oblaluod; 

(2) . Interaction of a further quantity of the 
original liquid willi ammouiiim polysulphide, 
whereby the ammonium cyanide originally present 
Is converic'd into aninionium tldocyanale, and the 
estimation of the total ammonium thiocyanate as 
buTic thiocyanate. The increased quantity found 
over and above that found directly (without poly- 
sulphlde treatment) is a measure of the quantity 
of cyanide originally present. 

The pr('S(mce of ferrocyanlde compounds causes 
no complication, as the conversion of any propor- 
tion of tile ferrocyanlde Into thiocyanate by the 
IK)lysuIphide solution can be avoided. 

After a coiisidorablii number of exi)erlment8 and 
trials on known mixtures and on commercial 
samples, ihe following procedure is rc^commended, 
and it is advised that details b<,‘ clostdy adhered to. 

Estimation of ammonium thiocyanate . — 10 c.c. 
of the sfimple is run iuto about 40 c.c. of water and 
the liquid Is acidified with dilute' sulphuric add, 
shaking and cooling iKung continuous all tlie time. 
Iron alum Is added until the liquid becomes red in 
colour, and it Is then warmed to coagulate the 
preciiutate. It is allowed to stand for half an 
liour, and afler tillering and washing the precipi- 
tate, and cooling, 10 c.c. of acid solution of iron 
alum (100 c.c. of saturated alum solution with 
10 c.c. of pure concentrated nitric acid) is added, 
the volume is made up to 100 c.c., and the liquid 
examined in the tintometer. 

If the depth of colour is too great, the liquid 
must be diluted by taking 50 c.c., adding 10 c.c. 
nior(‘ of tin* a<-id alum solution, aud making up to 
KK) c.c. If this further addition of Iron alum be 
not made, the dilute solution Is less than half as 
deep iu colour as the stronger solutlou. 

Estimatiun of ammonium Ihiocyanate together 
nith ammonium cyanide, after cont'ersion of the 
latter into Ihiocyanate . — If fern>cyanlde Is absent, 
10 c.c. of the Siiinple is run into a little water, 
ammonium i)ol.vsuli>l]lde .solution is added until the 
liquid Is dislim-t yelhnv, and the mixture Is diluted 
to 100 c.c, Tlu‘ i)olysulphUle solution is made 
(Alkali Insi)ector*s Rei)., 190<>, p. AT) by diluting 
200 c.c. of 0-880 nmmouia to one litre, saturating 
half of this with hydrogen sulphide, adding the 
other half of the diluted ammonia solution, and 
then saturating with .sulphur (which takes about a 
w wk). The liqiiitl umh'r examination Is then heated 
to boiling point, when'by nil ammonia Is driven off, 
treated with iron a him a.s Ix'fore, aud examined 
in the tintometer. The difference between this 
reading and that obtained for thiocyanate alone, 
gives, by simple calculation, the percentage of 
cyanide in the original sample. 

‘ During the boiling stage, the precipitated sulphur 
occasionally becomes greenish. This does not Indi- 
cate that there is necessarily any aiq>reciable quan-, 
tlty of ferrocyanlde in the precipitate : it may be 
due to a very small trace of sulphide of iron. 
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Estim<iiion 0/ ammonium cyanide ivhcn ferro- 
cyanide is present. —The removal of the ferro- 
cyanlde Is carried out as follows: 25 c.c. of the 
sample Is run Into polysulphide solution which is 
to be kept in excess as Judged by its yellow colour. 
After standing for 20 minutes the liquid Is aclditied 
with dilute suliihiuic acid, with continuous shaking 
and cooling (the latter precaution is iiuportaiit), 
and iron alum Is added until the liquid becomes 
reddish in colour. It is then warmed (not alK)ve 
00° C.) to coagulate the ferrocyanide ]>recipitate; 
this Is heli>ed by the addition of a few crystals of 
sodium sulphate. After standing for iialf .an hour, 
the precii)itate Is filtered olf and wasljed as usual, 
and 50 c.c. of acid iron alum is addetl to the filtrate. 
If the volume of the latter Is about 500 c.c. or 
more, a small addition of nitric acid is advi.sabha 
The different i)roce(lures recommemhal for the 
estimation of tlilocyanate and cyanide, wlum ferro- 
cyanide is or Is not absimt, result from the necessity 
of avoidance of heating when ferro<-yanlde and 
polysulphide (addcal or original) are present 
together, or wdien c.\’anlde may react, uudesinal, 
with polysulphide. It would b(‘ iJcrfc'ctly fe.aslble, 
however, to employ tfie m(‘thod given for the d<‘ter- 
miiiation of cyaiii(l(‘ when ferrocyanide is present to 
a sample when the latter is ab.simt, but tlie 
procedure recommended is a quiclau' oiu‘. 

Etitimation of fenocyanide.— The i»recipitale 
obtained during the e.stlmaticui in tlu‘ previous 
pnragraifii consists <»f b'rrocy.-inhh* .and sulphur. 
This precit)itate is treated acc<u’diiig to the method 
given in the Alkali InsiH‘ctor’s Ifith Report, IfiOfi, 
except that after d 'composition by sodium 
hydroxide, it Is distilled according to Williams’ 
method. 

The applicability of the nudhod, and its limita- 
tions, are shown by the following figures <d»t;iiin‘d 
from known mMures: In 5 c.c. of a solution of 
potassium ferrocyanide^ containing OOlSIO gian. and 
5 c.c. of A/lOt) solution of ammonium Ihiocyanale 
the amount of ferrocy.anide found w.as O Olspj gnu., 
whilst the same colour was obtained as when 5 c.c! 
of thiocyanate solution was examined alone. 

The behaviour of ferrocyanide towards polysul- 
phide solution was testtHl by prei)arlng a solution 
of ammonium f<»rrocyanide by preeipitating a 
known quantity of i)otassium ferroe'yjinide witli 
exce.ss of iron alum, treating the washeel precipltati' 
with ammonia (.sjr gi*. OSStn, and converting into 
thiocyanate by boiling with polysulphide solution. 
The exi)erlments showed that wfnm ferrocyanide is 
present in only a very small (piautity, tlie w'lnde of it 
may be converhal by the ‘‘hot method” into 
ammonium thiocyanate, making (he cyani(h‘ figure 
too high; when, howev(‘r, the burocyanide Is pre 
sent in a quantity al)ove 0001%, ‘an indefinite 
portion is converpnl, rendering r<‘.suils incapable of 
Interpi-etation. The whole trouble mav hv .ivohled 
by using the “cold method.’ 

Here the aufhois are in di.sagreement with 
Linder, who adswates (Alk.ali In.sj)e<*tor’s 54tli 
Rep., 1017, p. 2.5) boiling off the oxct‘ss of volatile 
ammonium compounds from the mixture after 
reaction In the cold; their general <‘xiM*rienee of (lie 
reaction may be exemplified by tlie following figures 
obtained with a commereial sample Ferroeyanid(‘, 
0*0682%; cyanide, ahsent; thiocyanaU', running 
into boiling water (Linder’s rao(hod), OI8O7;, ; lull- 
ing down, as usual, 0*180%; by “cold metho<l,” 
0-178%; polysulphide, and boiling down (Linder’s 
latest method), 0'?4)0%. 

Without going further into the subject, It is of 
value to remom!)cr that (he ferr(K»yanido pr<K:*lpl- 
tate appears to vary greatly In commercial samples 
of concentrated ammonia liquor, both In the 
ease or obstinacy of its npr)earance and formation, 
and In the velocity of Its decorapositlon by sodium 
hydroxide. 


Two artificial mixtures >vere made up and 
examined wilh the following results 


No, 1 

Taken Found 
Ammonia 0*88 0... 70 o c. 19*3.)% 
Has passed in ... — ► r2fi% 

Ammonium thlo- ) 10 o.c.« ) 
oyonate Bohitiou f 0*076% f 


Hydroryauit' acid 1 10 c.c,-^ 
(as KCN) j 0*0151% I 
Ammomiim ferro- ) 10 0 . 0 .= 
cyanide solution } 0*0284% 
Water ... — 


No. 
Taken 
50 c.c. 

1 10 0 . 0 . 


0*076'.„ . 
0*0164% {o-ooisi^/,} 

0*0284 % I o-0076% 1 
' 34 c.c. 


Found 

14*26% 

0*248% 

f 0*074% 
0*00141% 
' 0*0076% 


The small discrepancies betwet'ii the (piantities 
taken and found, are wdthin the limits of accuracy 
of tln‘ mclhod. 


Estimation of poly sulphide. —I Andev has described 
(Alkali Inspeelor’s 54tli Rep., 11)17) how polysul- 
phide In a sami)Ie of conemitrated ammonia liquor 
can be r-stimated by its reaction with excess of 
cyanide to form an equivalent quantity of thlo- 
('3*ana((‘. Tliis can obviously Im‘ determined by 
me.'ius of (he tintometer, when the lu'ocedure would 
l>e the following .* — (1) Determination of thIoc3muat(^ 
as siicli. (2) Addition of excess of ey.'iulde solution 
and boiling as describ('d above. In (his cas<‘ 
read ion of existing cyanide and ferrocyanide Is of 
no coii.seii lienee, as tlie final result is the conversion 
of polysuli»hkIe into thiocyanate. The difference 
lietween the two results is the measure of 
polysiilpliide in terms of thiocyanate. 


Mom: Ob’ Emi’Lovment or Tintomf/jku. 

In llie usual practice of colorimelric methods, it 
is customary to compare (he colour obtained ex- 
perimentally with that given by u known strengtii 
of the substance whicli is being estimated, and this 
usually eiilails making up at least one fresh 
standard for t-ach experiment or batch of 
exiM'rimcnts. 

When a tiutomeU-r is available and a considerable 
numbm* of s.amples have to ix- examined, it is 
(X'onomica I In time and trouble to measure once for 
all tile depth of colours of known mixtures of 
various strengths and to record tluan on squared 
paper, so that any subsecpiont colour can be com- 
pared with the graph so constructed. In I he 
pre.simt ease tlie authors had a Lovibond tintometer 
in mse, and tliis was found to be a very suitable 
instrument for the purpose. 

’Pile Instrument was set up ix>inling to the interior 
of a box blackened on the inside, with u strip of 
truly wliite paper ojiiiosile tlie end of the Instrii- 
iiK'iif. Lxl raucous light was excluded from thi- 
front opening by a curtain of lilaek velvet. Inside, 
a half-watt lamp was used as a source of illumina- 
tion, screened with three thieknessi-s of truly white 
I issue papm- in order t o tcmix'r the light to a 
suitable intensity. 

Mi-asurements of depth of colour ai*c made- by 
umteiilng the tint of tlie llipiid willi red and yellow 
glasses, but as a considerable latitmh^ was found to 
lie a.ssoeiated wilh the j'ellow colour, the stixaigth 
of tlilocyanate is best iilotted against tlie red colour 
units only. 

in iiiaking up the standard eoloiirs, the following 
(|uanlill(‘s of anmionluin thiocyanate were taken, 
tr<‘ate<l witii add Iron alum ami diluted to 100 c.c. 

1 (\c. of A/IO aiiiinoiiliim thiocyanate contains 
00070%) of the salt. Suitable quantities W'ere 
diluted and measured In three cells, giving thriM- 
different thicknosses of liquid. 


Cells 

Ammonium tlilocynnnte 
% wt./vol. 

Red units 

i In. j 

0*()019 

1*3 

0*0076 

4*6 

Jin. { 

O-O.HOO 

13*6.') 

0*0019 

4*6 

0*0038 

7*6 


0*0076 

11*9 

lin. ( 

0*0019 

7*6 

0*0088 

18*0 

was found that above 12 or 18 units, the colour 
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was so deep that matching bcoanie uncertain. If 
colours requiring stronger glass(?8 than those given 
are obtained, they must either he measureil in the 
cell of less thickness or further diluted (see p. 44). 

It was found that under the conditions of testing 
the known solutions, the limit of sen.sltlveness of 
the eye was 015 red unit in tlie V' ^‘nd In the J" 
<H*11, which is equivalent to 000021% ammonium 
thiocyanate and 0 00tM)7% hydim^vanic add. Th(‘r(‘- 
tVu-e the llgures found ar(‘ as clos<^ as is pos.sihh*. 

The source of liglit was slandardised on a solu- 
tion of potassium bichromate, saturated at 20° 0., 
in order that the present work and all otluu* work 
with colon r.s of the* sam<‘ ordm- can Ih* referred to a 
deliulte standard. 

IntriDslc hriKld 

_ ^ ni 88 above stand - 

Source or Hod Yellow dard (uol alTwt- 

illuniinalion Cell units unit8 iiig depth of eoUmr) 
i'Wattlamp* i iu. r» s Krs out 

I ill. 10‘H :i4 () O OJ 

Daylight A in. H O 3 S O — 

i In. 13-25 :i8-0 — 

• Two dllfonait lamps were tested and found to be alike. 

Th(‘ following points in eonnectioJi with I lie 
tintometer readings should he not Iced Incri'ased 
thiekness of tis.sne pjipm* for temiKuing the soiirei' 
of light iiKT(ais(‘s the amount of slandard yrdlow' 
for matching the exiMu-imental liquid. A lanq) with 
fi'osted glass is preferable to a phiin gla.s.s imlb 
sliieldcd with t issue paiier. If ilie liquid is iutrin.si- 
i-ally brighter tlum tlu? colour giassi's iKuitral lint 
sliould be juldcd, after which matching of colour is 
more reliable. 

We take iileasure lu acknowlt-dgiug the courteous 
manner in wiiich the experience of Tlie Tintomidm- 
Limited has Ikhui placed at; our disposiil. 

I)IS(!USSI0.\. 

Dr. H. (L (V)i,MA\ said that his e\i)erieuce with 
(‘olorimetric metliods for thiocyanate had not Ikhui 
satisfactory, testing wdlii solutions containing 
know'll amounts of thiocyanate, bul lie had not tried 
tile method using the tintometer, which might Im* 
more accurate. He asked tiu‘ author wliether willi 
liiluids such as thesi‘, containing plicuols, the pink 
colour resulting from tlie action of tlie ferric s.'ilt 
01 tlu'.se did not int<*rfere with the te.st, and whether 
phn.ols were added in testing lli(‘ el)e«-k solutions. 
Ii(‘ also a.sked if liydrogeii sulphide was pre.sent in 
the elieck tests given for eyanlile, as Ih; ami Yeoman 
liad always obtained low r<*suU.s in its iireseneiu 
althougli ill its ai»seiiee tlie rivsnlls were .satisfactory. 

Du. SriKUMAW in reply slated (hat it had bivii sub- 
slant iated by dire<'t exian imeiit that the colour given 
}>y even 1% of pbeiiol and 11](‘ subsequent addition 
of a little eivsol Iiad no aiqireciaiile detrimental 
etfi'ct on till' metliod of analysis. Iii i-egard to the 
prosentv of liyolrogini suljiiiide w-luni making chec k 
tests it would be .seen from tlie two examphvs given 
ill tile iiaper that tliis was pre.sent in both cases. 
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MccHn(j held at Qmf’n's Jlitfc], Leeds, on 
necevihvr ir>, 11) IS. 

MU. W . Mr u. MAOKK.V l.X TIJIC CIIAIU. 

THE IJMITS OF SIOLARATION LY 
FR A( TlONAl. DISTILLATION, 

A NEW SIMLI. HEAD. 

HV M. F. m'FTO.V, I). SC., M.A, 

Fractional distillation in the laboratory is a 
tedious and wasteful process, and as hitherto prac- 
tised is Inapplicable to small quantifies of material. 
The separation of a uumbei.’ of hydrocarbons 
in small amount, obtained in a research on 
which Professor J. W. Cobb and tjie author are 


engaged, being impossible wdth existing apparatus, 
a still-head for fractionating small quantities was 
designed. A column w’as made by creating a spiral 
track in a narrow annulus iKdwwui a ghuss tube, 
17 mm. internal diam. and an inner tube closed at 
(‘ach end, 13 mm. external diam., round whicli was 
w'ound a sjdral of wire 1 min. diam., w'ith a pitcli 
of 20 mm. Wlien the slill-h(‘ad was In use the wire 
collected to itself, as anlicipated. the greater part 
of tlie descending liquid, ami iiecame sealed by 
this lupiiil to Hie tubes, caii.sing the ascending 
vaiiours to pass along the spiral track, so that, 
although the annulus was very narrow’, the ascend- 
ing vapour and desctmdiiig liquid fiassed one 
anolber fre<qy. 

Wlien tested with a .50% mixinri' of iKUij^ene and 
tobu'iie tlie (‘oiiimii was foiiiid jo Iiave an eOiciency 
tar greatm* tlian lliat of tlie Young j>ear 
bulb eoluiiiu in common use, and it was hoped that 
with a eolumn of not, inconvenimit lenglh, it might 
be possible to distil j>iire benzene dirertiy from this 
mixture. 

After some .attemi»ts a siieeessful eoluiiin was 
iu;ide 150 cm. long, w’ifh tlie IuIk*s and wire of tli(‘ 
diimmsioiis (pnited aboyi*, the iiitcfi of the wire 
spiral being IS mm. at tlie top and 22 mm. at the 
b(dtom. The column was protected from too rapid 
eooling by iKdng paeked wdth a thiekiK‘8s of about 
2 Ineluxs of cottoii-w'oul w'addiiig, (‘overed with 
aslK‘slos yarn. It w'as found i>ossible wdth this 
still-liead to illslil 1.5 e.e, of Ixuizene, at constant 
tiuuixu-ature, from a mixture of 50 c.e. of benzene 
and 50 c.c. of toluene, the initial rate I>elng 4 c.c. 
lK*r min. A rise of 01° C. occurred in the collection 
of the next 1 c.c. and the distillation slowed down 
con.sideraMy. On raising the flame slightly the ther- 
mom(‘t('r rose rapidly and jairo tuluene began to 
distil after 55 c.c. had b(^en collected. 

An attempt w'as then made to ajiproach more 
nearly the stilMiend of minimum working volume 
capable of this order of .siqMxratlou. It was found 
that a length of about 120 cm. was nmled, and 
t his k'uglh proved to be very eonveiiient in use, for 
witli the burner standing on the floor and the 
distilling flask immediately al>ove it, the delivery 
tnlu‘ of tlie still-head comes at a convenient level 
above the beiicli. The following considerations 
gave the elm* to the design adopted. 

Let us a.ssumo that a mixture of 1 part of 
Ix'iizeiie and 10 parts of toluene is in process of 
s<‘parnllon by a perftK’t still-head. The vapour 
rising from the distilling flask w ill contain approxl- 
inal(‘ly 25 ]>arts of lienzene to 10 of toluene If 2-5 be 
taken as the evaiM)ration constant for these two 
substances. If, therefore, 12’5 drops are evaixirafed 
from the liquid in tlie flask In 1 sec. and 1*5 drops 
of juire benzene are distilled into fbe condenser in 
the .sauK* time, 11 drops ix*r second of oondenstid 
liquid, conshsting of 1 part of iK'nzcne and 10 parts 
of toluene (of the .same composition as the mixture 
]M)iliiig in tlic flask) must run back. 

If the vst ill-bend be woiked adlabat Iciilly with a 
condense*!- at the top. ns in many commercial stills, 
a uniform flow of tbi.s amount must be returned 
down the tube. Hut, if condensation take plaw 
uniformly all the way up the tnbi\ the flow will 
vary from 11 drops ix'r s(‘C. at the Ixittoin to a mere 
trickle at (he lop, and tlie (oral volume of liquid 
in (he still-head will he only half as great as In the 
fonm*!* ea.se. If liquid nMiuiros n seconds to pass 
through (he .still-head, tin* actual volume will be 
5-5 n drojKs. A ra])ld descent of the liquid In the 
stllMiend Is therefore essential to a low working 
volume. If the rate of distillation be halved, only 
half as much liquid per s(*c. Is returned to the flask, 
and the w^orkiiig volume Is halved, 

Tjct us next assunie that a mixture of 1 part, of 
Ixuizone and 100 parts of toluene is being distilled: 
a vaiX)ur of 2*5 parts of benzene and 100 of toluene 
will lx\ produced If the same evaporation ooiist.int 
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still applies. If In one second 1'6 drops of benasene 
pass away to the condenser, 101 drops of mixture, 
•containing 1 drop of benzene and 100 drops of 
toluene, i.e., ten times as much as In the case first 
•discuss^, must flow back Into the still. Under 
these conditions the still-head would probably flood, 
as it cun only deal with a certain return flow. The 
rate of distillation through the condenser must, 
therefore, steadily reduml as the concentration 
of bcinzene In the still diminishes; In other words 
the heat supply to fhe dlstill.ation flask must not 
be increased while Ixuizene is distilling. 

The lumzene and toluene neces- 
sarily present in the still-head 
to enable It to work at the par- 
ticular rate of distillation are 
insei)arabl(‘, ami their amount is 
indeptuident of the volume of 
liquid distilled. For suppose a 
mixture of benzene and toluene 
to have been so far distilled 
tlirough a ^^erfect still-head that 
|)ure toluene remains in the flask 
and the last drop of pure l)enzone 
is imssing away to the condenser. 
Tlie coltimii at this stage Is tilled 
with li(|iild and vapour ranging 
from almost l)ure toluene at the 
l)ottom to almost pure bi'uzene 
jit the top. Increase of heat 
tadow will drive pure toluene 
vapour into the c'olumn, and 
drive out some of the mixture at 
the lop iuto the condenser. 
When (lie whole of (he mixture 
luts /)assed away pure toluene 
distils over. 

If the still-head be longer than 
necess;iry, there is no consequent 
increase in the amount of in- 
separable mixture, since, before 
any mixture Is driven out at the 
(op, the extra length at the 
bottom becomes filled with pure 
toluene vapour and liquid. 

A still-head 120 cm. long was 
now made of glass quill tubing In 
sections increasing in diameter 
downwards. The top section was 
of such a size that a bicycle spoke, 
1-4 mm. diam., round which was 
Wound a spiral wire 0-7 mm. 
diam.. would fit with slight fric- 
tion, the iieKt seel ion ix'low had 
wire 1 mm. diam., the third 1-2 inm., and the last 
1*4 mm., all wound sinrally on similar cores, with 
Increase of pitch from (i mm. at the top to 12 mni. 
at the bottom. The gradation is necessary to 
carry away the increasing volume of condensed 
liquid. The column was wrapf)ed as before, th(‘ 
thermometer coming considerably btdow the top of 
the wrapping. 

This still-head gave the following very gratifying 
results with a mixture of 5 c.c. of iMmzeno and 
10 c.c. of toluene distilled from a small flask. No 
condenser was retpiired, the rate of distillation 
being at the outset 10 drops a minute 
Temp, 
obeerred 
(uncorrected) 

T). 

79*2 
79*2 
79-2 
79*2 
79‘3 
79*8 
94*0 
107*0 
108*2 


Volarao Time from 
collected coniraenconumt 
2’0 c.c. 0 min. 

3‘5 „ 12 „ 

4'2 „ 20 „ 

4’6 „ 25 „ 

4*7 „ 30 „ 

4*8 „ 35 „ (raised gas slightly) 

4-9 „ - „ 

5*15 ,, 50 0/^ 

fi* S ^ , ( pure tomene distilling to end) 



Total distllJed 13*3 c.c. 

Drained back Into flask 1'4 c.c. 


14-7 c.c. (loss 0*3 C.C.). 

Thus 4 0 c.c. of benzene and 9*4 c.c. of toluene 
were rt^coverod by direct distillation. The un- 
separated intermediate portion 0-7 c.c. Is, as theory 
indicates, not far removed from the actual working 
volume, for at the end of the operation the total 
volume wiiieh was found In the flask was Just twict' 
this amount. It will be noticed that the volume of 
liquid collected at the cut point 94° 0. gives an 
acrurale measure of the volume of benzene in the 
mixture. 

A mixture of 6 c.c. of btmzeue and 95 c.c. of 
(ohieiie yielded with the same still-head 4 c.c. of 
benzene (he boiling point of which ranged within 
4° when the liquid was boiled completely away 
in a small distillation flask. 

The still-head is more easily constructed of one 
length of tubing of approximately uniform bore, 
the gradation of the annulus being obtained by 
winding the spirals upon cores of decreasing 
diameter. 

These still-heads have the great practical advan- 
tage that tlie distillation, having been starteii at 
the proper rate, slows down and stops when the 
limit of ejich inire constituent is reached. Thus 
if a mlxtur(‘ of benzene, toluene, and xylene, or 
a commercial benzol containing these substances, 
be distilled, the still If carefully adjusted can l>e 
left to itself and will automatically ceawi working 
wlK'ii the temperature needs raising to drive off the 
next constituent. Wilh such still-heads it is 
I)o.sslhl(‘ to analyse mixtures of benzene, toluene, 
and xykme, by direct disl illation; the main por- 
tions are obtained pure and the intermediates are 
so small In amount that there is no appreciable error 
in the use of a midway cut point for estimation of 
the total quantity of each constituent. A practical 
test gave (lie following results, no allowance being 
ma(lt‘ for loss by evaporation - 

Mix turn taken Found 


Ucnztaio . 

.. hOT) c.c. 

50*7 c.c. (cut ])oint 94'^’) 

Toluoiic . 

.. 23*0 ,, 

23*3 ,, (cut j>oint 124' ) 

Xylene . 

.. 16*5 ,, 

16*5 ,, (residue in flask) 


100*0 ,, 

90*5 ,, 

The estimatlou of 

such substances in crude 


b(‘nzol by dirt'ct distillation with a still-head which 
gives each product at a constant boiling point has 
tli(‘ great advantage that thes(‘ products can be 
sei)arately examined for si)ecific gravity, etc. 
Further, it ]x‘com(‘s po.sslble with a sample of 
crinh^ Ih^uzoI to find out. in (he lalx)ratory by 
direct dlstlllalloii i>reclsely what re.sults should 
b(' obtained in the works still from (he bulk, for (he 
new laboratory still-head can be made to effect 
precisely the siiitie separations as the works plant. 

Experiments are in progress on the adaptation of 
the sllll-liead to the evaporation of small quanti- 
ties of substances of high boiling i)oint8, and It Is 
hoped that the still-head will become a refined 
instriinumt enabling the chemist to separate even 
small quantities of liquids more easily than he 
sc'parates solids by crystallisallon. 

A similar arrangement provides also a very efll- 
cient method of w'ashlng a gas with a small quan- 
tity of liquid. In this ease the annulus Is made of 
the same size throughout, and the pitch of the wiri‘ 
spiral is kept as small as practicable In <»rder to 
reduce the speed of descent of the liquid. The 
washer has the advantage over most bubbling 
arrangements of effecting more Intimate average 
contact between liquid and gas and of introdocdiig 
no hydrostatic pressure. 
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Mt’rliiij/ held at liiniiinf/Iinm I nirrrsifij un 
'riun'sdfi !f, hnriuhrr 12, 

1)1!. K. S. MOKliKI.L IN TJll, 


urr, as a cou.oin. 

J!^ J). K. I’WlSb. 

\V]i('n (irnliMiH lirsi Hrliiiitcly siil)sl jiikos 

into (TN si ;i Holds niwl ( illoids lu* oNin'(‘ss('d Ids <;on- 
srioiisiu'ss oT th<‘ l;ict iluit, siioli distinct iolts arc not. 
altsolnlc Mild llu'ro is no Mliriijit IrMiisilioii 

iM'lNViH'ii llu“ two tyiK\s; sni)s(Mno<‘s of inl<‘rincdiMlc 
*-li;irMct('i-isl ios mic known wlilcli form tlic links 
nooi's.sMry to doinonsi ijid' l ho coni inuity Ix'lwoon ll)<‘ 
iwo .stnios. 

Itnbhm* is .so coniiilih^dy ;iiid lypioally oolloidMl 
Hull if is M null lor of sonic diliionliy to <]o(;id(‘ wlinl 
di'tails slionld Ik‘ .stdootod in ordiu- lo txivc briefly a 
i^oTioral iiidii'alinn (d' ils <*ol!oidal cliaraidcr. Tin* 
• lilfjoiilty is increased liy the fact tli.at .so many of 
fill' d('tiniji‘ rosnlls »d' seiontilic investigation ivd’er 
to simpler !irl ilieia liy inv'pa rcMl eollonls. 

I’olloidal siibstaiiees are commonly classitical ini > 
Misjiensoids and maulsoids. In tlu' fornim-. linely 
dis[K‘rs(‘d parlicles. mici-escojiie, nil rami<-ros<-opie .,r 
e\'(‘u smallei-. (‘.\isl in a slap' of more* or k'ss stable 
^^ns]u'nsion. In 1 la* ijitler I lie eondil ions aia* similjir, 
exiN'pt I hat, liie siiJislaiU'e of Hu* particles is llnid 
and is .soluble lo a coiisiderabK* exti nt in Ihe 
disiMO’sioii medium. 

Ui'iinKK Lmkx. 

It is a ralhei' sirikiiig fact, tlmt natural rnblxT 
makes iislirst ;i]d»ea I'.a iwi' in a comiitioii wld<*Ii m;i\' 
l)«* d('.scrilH'd asilotilily eolbiidal. 'I'lie latex obtaimal 
by tapjiing vari(/iis rulilier iri'os is .a milky llnid 
coni Mining minute gkdniles of a colloid, jirobably 
rid'lK'r il.^-elf ( lliniicli'^en and Kindsclier, this .1.. 
ltdh. ‘Ill, in a stale nf colloidal snsiH'nsion in an 
a<pi(‘eiis llnid or serum. In the latex from 
liKisiJh wliic'h is the origin of all Para rubbei’, 
wild amt <‘nlf i\at('d, Ihe g]<tbnl(‘s ar<‘ microseopie 
.and I'anga* in diameter from nd to 2 n in diaiiK'ler: 
they show ;i distinct llrownian movi'nient. Othei 
less (‘ommon lali<‘(*s ht»ld Ihe rubber in varying 
degree's of dispersion ; c.f/., in the latex of /’//// /)//// /V/ 
r/asticd tin* jiai'tieles of rnblM'r ai’e smaller and 
their Hrownian movement is therefore mort* m;irked. 
jilthoiigli the general pitenomena !ii(‘ «*omparahle 
Willi Ihosi' in llivai latex (Spence, this IJMls, 
112 : 1 ). 

-Most .solid snbslanees in conlnel witli wati'r 
become ih'gji ( i V(‘Iy eliarged, and llu'refore the 
luiiilek's of most colloidal siispi'iisioiis in wiiieli 
water is tin* dispersion nM'dinm will, in an ek'etrieal 
held, tend lo migrate from Ihe ealhodi* towards the 
anode. I’osltlve suspensoids are of course also 
known but an* in Ihe minority. 

If Ji (jiuinlity of rnhber latex, dialy.sed or other- 
wi,s<\ is submitted to the act ion of an el<*etrie 
current, tin' globule, s wander towards the .anode so 
that, the liquid grailnally becomes ele.ar at the 
cathode, whilst at the anoih' tlie amount of rnblx'r 
in susiK'iiaioii is eonshh'rably Increased. This 
heliavlonr, which forms the basis of a patented 
method for Ihe separation of riihln'i’ from laP*x, 
proves rublx'r glohnles In latex to possess a di.stlnct 
negative ehargt*. linbher latex therefoio hs a nega- 
live siisix'iiHoid and It i.s not surprising that the 
precipitation of rubber from licvca latex exliibits 
'•ertaln analogies with the precipitation of such 
saibstnnces as clay or nrsenlous sulphide from 
L'olloldal aqueous sii.spenslon. The precipitation of 
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' negative suspen.solds .'^m-h as these is greatly 
aewJerated by tiie addition of aeid.s, and as is well 
known, most of lln* rubber invxliieed to-day is 
.sejiarated from its liitex liy tln‘ addilion of small 
quantities of acetic acid ; <ms is mentioned below, this 
may not Ik* due merely to tin* i‘ll(‘f‘t of Jiydrogen ions 
mi tin* n(*galiv(' snsrien.soid. Alk.alis on the other 
hainl iuere;is(‘ the stability of neg.'itive su.spensoids. 
including rubber hit(‘x. Tin; ri'lal Im* elfect of acids 
and alkalis .sugg<'.sts that the cal h ion is the agent 
involv(‘d in the accelcrjit ion of Hu* precipitation of 
Hie disp(‘r.s(' pluise of tin* negali\'e snsjMi*nsions, and 
Ibis is eonhrme<l by Hie relative ctlVti of siHts of 
inu\;H<*nt, bivalent, ;md t('rv;ilciit metals, the 
«‘lb>cHveness iiK'rc.Msing to a (piip* dl.-^jirotiortlonat)' 
<‘xtent with tin* valency (sim* Schiil/.e, ,1. prakt. 
t'lc'm., 1S.S2, 25, Til ; iss.'J, 27, ;;20; llaidy, /. physik. 
Hhem., 1!MK), 37. Frcnmllici). llnd., M, 141). 

lirrra latex as a colloidal .suspi'iision (‘an be freed 
from .solnbk* saliin* con.si it uents by dijilysls through 
a suiljible colloid nunnliranc; afier puriheation by 
prolongi'd dialysis Hirungli a c'ollodion film until its 
cleetii<‘al eoinluef ivity due to .saline inqmritics i.s 
redue(‘d fi*om .‘>.'100 X 10'*’’ to that of ordinary dis- 
tilled wat(*r, it is ;Hmos(: nnalf(*(‘P*d by .salts of 
univalent metals, w]iere;is salts of the bivalent 
;i Ik.i liiH'-ejn lh metals ('uu.’^^e lloeenl.'ii ion of the 
I'ubber if .above A/l eonci'iit rat ion and salts of the 
heavy bivah'ut nn'tals (which .are .also ]Vi*(pient l.v 
acidi(* on jieeonnt of hydrolysisi a ml of P'rvalent 
Jin'ials .such as iron ;unl Jilnmininm can.se tioccula 
Hon at ,apj)ro\imal('ly A/ 20 ('ornNOitratlon ; acids 
e;ins(‘ the .s(*paration of Hie laibber fi-om (llalys<>d 
l.atcx at .appja.xim.aPdy A72 (Y>ne('iit]’al ion (V. Henri. 
<’onj]>t(*s rend., 11107, 144, •1:>1). Tli<‘ noci's.sary con- 
ceiiljations will natnrjilly be lower for the crude 
l.aP'x Is'c.-juse lids alnaidy contains cert.-iin inorganic 
salts whieh w’ill faeiliiate the sipa lalion of tin' 
ladibcr. Aeeovdlng to Hn* eoma'nt ra t ion and the 
spccitir elieci iv('ness of Hn* coagnlanf, Hu' inhbej- 
may sepaialc as a loosi* tloeiaih'iit mass or as a 
tcnaeif.ns (‘lastie cake, Ha* forim'r probably repiv 
senting .in ineompl(*t(* stage of tin* IntP'r; in oitln'c 
c.isi* .s(‘paralion is jna'ceih'd by a ees.s.alion of the 
I’rownian mov«'m(*nt due to the incivasing size <0“ 
Hu* iiarlieU's by eoali'.si'ence. As th(‘ quality of the 
linislu'd raw rubber to a coiisidt'rabh* extent is 
dcjicndcnl on Hie natnri* of Hu* eoagnlnm olitaiin'd 
Hn* eondilions of eoagnlation and the .seleetiou of a 
Cl t.-igiil.int ar(‘ matters of import .a inx*, and on rubber 
pkanfal i(ms a more or Ic.<s ,standardi.s»*d (joagiilation 
proci'ss is adoj)t(*d. 

I’ loin tin* iK'havionr oi v.arions C’olloldal susjx'u- 
slcni.s i| is known that tin* jiresence of an additional 
<-oIloidaI or <*mulsoid snhstainv can Increase the 
stability of Hu* snsp(*ii.soi(|, and indeed this know 
hMlg(‘ Is apj.Iied in the in-oduction of sllv«‘i' bromide 
Minilsion for photrvgi.-ijihie plates and In tin* 
stabilising of colloidal .solntion.s of metals, c.//., 
palladium and ])laHmiin in water by the iiddition 
of such substaini's as gelatin or .sodium protnlbale 
or ly.siilbale (dc<*omp(.).sition products of albumin). 

llrrrn I;iti*x' contains ))rotein maltei’ amongst 
oilier suhstanci's, iK'sidi's wah'r and rubl>er, and the 
pr«‘S(‘in*e of this likewise iiiereasi's Hie stability of 
the susix'iisoid. the dis.soIv(*d ])rot(*iu malt<*r acting 
.as .a jiroti'ctive colloid. 

I hint ion naliirally ledinH's the effcellveucss of the 
prob'ctive agent and Hie addition of \vnter to latex 
in eonsi'qin'iKH* aeeeli'rates the sjioiitaneous separa- 
tion or “ <a'(*jimlng ” of Hie globules. 

'file addlHon of a reagent eai>able of removing tile 
protein by j»reeipll;d ioii will evidently also Increase 
tin* rate of IhK'cnlatioii or coagulation of tin* 
susi)eiwoId. TJie protective agent Is not of 
albuminoid character in all cases, e.fl)., latex from 
Fantumia elastim cont.ains no albuminoid but a 
lK>ptone, which serves a similar purpose, and In this 
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(•ase iK'ptone pi-edpitaiits «ucli as foriualdebydo will 
(*aiise coap:iilatIoii. alllioiip:!! tliiws substance aclually 
Increases the slnl)ilily of ffcrra latex (Fickeudey, 

Z. Cheui. liid. Kolloide, 8. 4a). 

The i)lieiu)iiiena siiiTouiidiiifj: the coagulation of 
rubber latex me h()wev(‘i‘ further complicated by 
concurrent, but to some extent indeiHUident, pro- 
cesses capable of elfeeling a similar result. 
Although acids of a siitlicient coiu-entration can uu- 
♦piestlonably (dlVci the eoagulalion of latex by their 
own intlueiice, tlir efV('<‘l of the v<‘ry small proi»or- 
tlou of acetic acid used on the plantations is not 
a simple acidic etlV'ct. Ordinary raw latex which 
has been sicrili.si'd by heat doc'S not Ix'have normally 
with the cMstoinary proportion (d’ acetic a(*id, but 
on the addition of a little fresh latex, the usual 
coagulathm oc('ins. Tills might be due to the pre- 
sence in crude Inicx of micro-organisms capable of 
converting the accompanying dissolved carbo- 
hydrates into lactic acid (Eaton, this ,1., P.dS, IKEvi. 
There is evideiieo liowever that tlie spontaneous 
coagulation ctinnot Lh* atiribnfc'd entirely to 
bacterial act ion of Ibis kind and that except uniUa- 
unusual conditions it must be essiuit iaily an enzyme 
process analogous with the setting of milk by 
renm't (llarrowelllV, this J., IPbS, 4S t; Wliilby, 
Agile. Itull. F(m 1. Malay States, lOlS, 6, 074). It is 
therefore i>rohabh‘ that the very small proportion 
of acetic acid usisl on the plantation accelerates tin* 
process by a favourable inllncnce on I he activity of 
the en/yme; wiih a gradually increasing proiior- 
tion of acid a point of minimum ciroct is observed, 
due probalily to a d(‘composition of the enzyme: 
with still iiigher con<*ent rat Ions the rate of coagula- 
ti<ui again begins to incn'ase. the effect tbeu iK'ing 
that of an acid on a iiegati\<‘ sus|K‘ns<»id. 

Kefcrcnce should b(‘ made to the iiossibillt.v of 
COclgulating latex hy albu’iiig the ualurc of tin* 
disiMU’sloii incdium; the addition of accloiie or 
alcohol or mixtures of (lie.se with other liiiuids has 
frequently been suggested for the purpose of 
separatiug the rubber in a citherent mass. 

Raw Uri’.HKU. 

When masticated rubber is immersed i.i a solvent, 
Jlie latter is slowly ab.sorbcd, the rubber swelling | 
^•normoiisly and liiiolly, csp(*cially if the process is 
;5iidcd by agitation, yieldiiig u colloidal S(dution of 
high viscosity. ?:’oijje solvent. s such as carbon 
’‘!f:alphidc. ehiorofoim, :iud benzene, yield almost 
transparent, clear solutions, but with oIIuts such 
;is .shal(‘ napiithu, pctrulciim .spirit, and ether, (he 
.solnlion ohtaim'd is mOky in aiq)carauce. This 
turbidity is not merely due to the dillerenee 
lH‘tw'oon the refractive index of th(‘ solvent and ol 
llie suspended [»arlicU‘s hnl is eau.sed by the 
pre.senee in rubber of const it uents of (lillerenl 
solubility, so that wluMens (he rubber is alin(».st 
entlrelv 'soluble in the tirsl -named liquids, it is in 
reality' only partially soluble in the latter s(‘t, (he 
Insolubh' poi’tiou heeoming tinel.v (li.'<)H‘r.‘^e<l thioiigh 
out the sidution, and renininlng in colloldai 
sus[>euslon ; tin* dissolved portion of tin* rubber in 
this case doubtless exerts a proteetivt* iutlueiiee on 
the colloidal suspension. Even in the apparently 
clear colloidal solutions, (.f/., of the emnlsoids 
geiatln and agar-agar, the ultra-mieroseoiK* is able 
to detect discontinuity due to llie presence of sub- 
mleroscopic i)artleles, and clear solutions of rnblH‘r 
arc no exception, the pnr(icl('s of dis.sulved rubber 
being too small for <let.eetioii by <lirecl mi«*ro- 
scopie <‘xaminalioii altbongh manifest from the 
Tyndall efl’ect, and visible in (be nltra-mieroseoiH*. 
The turbid solutions of rubl>er in peiroieimi spirit 
are to be regarded as colloidal solutions of a low'cr 
degree of disjK'rsIoii than the clear solutions in I 
carbon bisultddde, the dlsj>er.sed jairticles being 
probably in part microscopic, whilst the so-called 
“ vulcanising soliitl(m.s of the manufacturer con- 
sisting of rubber solution with sulphur and pernnps 


litliarge hi more or leas fiermancnt susiiemsion are 
still coarser in nattin*. 

Although rubber latex is elo.sely comparable with 
the ordinary susiMUisoid colloids, jubber ils(‘lf is 
ail emuLsoid. Emiil.solds are as a rule mucb moi'c 
vl.scous tliuii ausiamaoida and llu; proportion of 
disiMTsed substance to medium is often much 
higher; the more or Jess rigid colloidal siibstam‘es 
or gels such as gelatin, agar-agar, and g(‘latinlsed 
silicic acid are believed to retain t.li(* emulsold 
nature and t<> voii.sist of a e(»Il(>i(lal substaiia' 
(ILsin'i’sed lliiuugh a colloidal medium, the result 
hoiug a spong(*-liUe or (*(‘llular structure, too Hue 
however to Ik* detected by ordinary means. Raw 
rubber may be eonshien'd as a fairly extreme eas<* 
ill which tlu* rubber liydroearbou Is in a line state 
(d‘ dispersion lliroughout a medium, probably con 
sistiiig in [mrt of llie protein matter from the latex : 
how'ev(‘r, as rubber freed from protein matter si ill 
retains its typical eonsi.stency, the emulsold sl;ite 
must, Ik* atlribul<‘d mainly to the presence of rubber 
ill at least (wo forms of difler(*iit molecular weight, 
or at any rate of ditfereiit molecular eoiiditloii. the 
rubber thus supplying not only its di.sperse phase 
but also its own (lispeisioii medium. Other 
lieeiiliarit ies in the behaviour of rubber coutlrm 
this lack (»f imif(»rmity, e.f/., the “ freezing ” or 
stilfening of raw rubber, which may he compareil 
with tlie very marked increase in viscosity of 
gelatin solutions at Jowi'r tempera ture.s. Is aeeom- 
paiiled by tlu* develoiuiK'iit of a turbid apjiearanee; 
this Is easily ohsc'rvahk* lii smoked sheet rubber 
which has l)e(‘u ki‘pl iu the eoM for any length of 
tlim*. Rurilied gut la aud halala pass from au 
(»paqiie itj a semi-transpanml appearance at higher 
tempera lures and even solutions iu benzene show 
ail analogous ri“vt*isil)le gelat iiiisal ion and cou- 
eiirreiit opalesei‘Uee iimh'r similar eouditloiis. In 
each ea.s(‘ (be i>heiiom(‘ii(»M is e.xidleable by a laek ol 
iiiiiformity. wdiieli is to be altrlbuti'd to the variable 
magnitude of x iu (lie fmiiiuJa (f',,n„)> for any 
.sample of pure rubber, halala. or gutta. ^Plu* elleet 
of heal, light, or acids iu producing a marked 
rediietioii iu tlu* vi.seosity of rubber solutions may 
be dm* to alteration either iu tlu* colloidal condition 
or (he moleeular eonilitioii, or indml in hotli. 'fhe 
hover viscosity of solutions of gutla iK-reha aud 
ha lata, aud the maiiiier in wliieli thesi* substances 
.vepar.ati* from .soliiliim in .some .solvents, sugg<*st.M 
that the liydroearbon of gutta aud balata has a less 
eiunidex nature than the liydiTK-arhoii of rubber. 

Au.soiu’Trvi; Powiai or Ruiiiiku. 

A slrikiuu- proi»erty of the (‘imilsoids is their 
p<over of (Muideiising or adsorbing substauees at 
surfaces of eoiitael with another phuao; the 
adsorption of dyeslulls from .solutions by fabrics or 
hy charcoal and of gas(‘s b.v charcoal are (ixampk's 
oi' this characteristic. When colloidal ars(‘iiious 
sulphide is ]>reeipitated from aiiueous .suspension 
l.v the .-Iddllion of eleetndytes, the precipitate Is 
found to <-oiitaiii .suuie the piveiintniit Ion in the 
ad.HoilHsi condition and reniovabU* only with dilli- 
cully (Whitney and Ober, .1. Anim*. (’lu‘ni. Soe.. 
11102, 23. 842). U is tlu*refore not. .siirjirisiug to 
liiul that W’lu'ii salts or acids are used to aid 
the coagulation of riibher latex, the.se t(*iid to be 
retained tenaciously by the rubber coagulum and 
to resist ri'iaoval during subsiMpieut w’usliiiig. 
This su|>piies au obvious ri'Mson for avoiding 
the use of nonvolatile sails or of iiiliieral 
acids in artitielal eoagulalloii and for the use 
of as small a (luaiility of coagulant as possible 
whaleV(*r its nature. Reference has already be(*n 
made to the ineseiiee of protein matter in ordinary 
rubber latex and to its protective effect on tlie 
susiieii.sioii ; such protective effect Is actually 
dependent on the adsorption of the protein at the 
surface of the globules aud as a consequence 
washed and dried raw rubber contains several unite 
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lK*i* cent, of protein matter; the presence of a 
similar proiw)rtioii of resinous material may be due 
to a similar cause; llie occasional discovery of a 
very a|)preclable <|UJintlty of /-methylinosilol, a 
KUgar-lilve Kubstaiiee soluble in water (1‘lckIi^H and 
Whittield, l‘roc. (Miem. Soc., lUil, 54) adsorbed 
from tlH‘ laHex and relaiiKHl in si)il(^ of wasliing 
pnx'ess, is iK‘rlnii)s more niu'xixM'Icd. 

If tile iK'Wly formed rnbb(‘r coaguliiin is allowed 
fo r<‘niJMn in a moist condilion for several 4lays, 
tin" I)rol4‘in nialter iindc'rgoi's partiail imlrefaeliv<‘ 

• lecomposil i»m willi formnlion of basic subslanct's 
and jnniiio-jicids wiiieh r<anjiin adsorbed in I be 
tinisbeil wjisIkmI aind 4lry inblxM- Jind 4‘xert ji vtay 
niai’kcd (‘Heel in aeei'Uu’atlng llie i-ate <d’ vuU*ani- 
saition; IndcHMl lb(‘ sligblly greabn* vairialillily in the 
rat<; of \ailcainisation of lahinhilion rubber jis (‘om 
pared with Ihe Bia/.ilian i)i(>ducl is largi'ly dn<‘ t<> 
the varying amount of sucli adsorbed vulcaniHallon 
catalysts. In view of lb(^s(* facts it is liardly 
surprising that on soaking frc'sbly coagulated rubber 
in caustic soda sola lion some of this is mlsorlxHl, 
wltli the r(‘SuH. tliat lli(‘ rat(‘ of vnlcnnisatioii is 
greatly iJicreased. Hi'generabMl lubiMU- in the juo- 
<luction of which alkali lias Ixaui u.sed, in s])it4; of 
car<*ful washing often retains sufllcient alkali to 
afl'ecl. 1h(^ rale of vulcanisation of mixings contain- 
ing it. 

4'he behaviour of rublH'r as a (*olloid is so giuieral 
as to have led to doubts as to whiMher vulcauisidion 
is a chemical process at all (H<>hn, Gummi-Zeit., 
14 , 17, 55; Oslwald, Z. Ghem. Ind. Koll., 
IhlO, 6 , i:!t); 7 , 45; see also this .1., 1017, 787). 
When the excess of sulphur remaining nncombined 
after viilcanlsiition Is removc'd by jirolong^sl treat- 
ment with ac(‘tone, th(‘ rate of extraction is such as 
to indicate that some 4d’ this sulphni* at least has 
lH‘(‘n adsorlKHl (Spence and Scott:, lids ,7., 1011, 81(1) 
and not iiuavly dissolved by tlic rublHU*. Adsorp- 
tion certainly must play a considerable part in the 
clianges whuOi ruhb<‘r nndergo(‘s during vulcanisa- 
tion, but it is now fairly gmicrally acwptcd Unit 
the combined sulphur ix'ally is in a state of clicmical 
♦•omhluallon. Tin" adsorption process, howeva'f, 
d«H*s not ccasc at, the free snlphnr stage, becansi* in 
<h(‘ viilcanls(‘d iinKlnct th(‘ amount of combined 
'.ilplinr may vary to a rmnarkable degre<‘ and gives 
liltle lndi(*ation of llie foianation of any dellnite 
<*(mi]H>nnd; yet 4‘von in a lightly v iilcanis<‘d product, 
(he wh(d<* of the ruhlxn* has lost the characteristics 
assoriated with it in the raw condilion and cannot he 
icgfirde<l as a simide mixture of vnUani.'^^Ml and 
uiivulcanist'd material. In ordtu’ to cxidain tlx'.vr 
|MM‘uliarllies. it apjaars iXHM*ssary to supiK)s(‘ that, 
the part of tin* rnhlMU' whieh combines with the 
sulphur Is adsoihed irreversibly into the remaining 
hulk, th(‘rehy luodueiug in it a colloidal-and 
pos.sibly ]>olym<'ric v'liange compaiahle with tlie 
.M'lling of a .solution of silicic aei<l or the coagula- 
lion of alhumiu. Vuleaiii.sed ruhlau- must lx* 
laganhal as still ix'taining the* emulsoid contlilion 
although in a more rigid and more stable niodlflca- 
lion than raw rubber. In viilennised rubber the 
adhesiveness of raw rubber has disapfieared almost 
eiilirely and working Ixdwei'ii steel rollers merely 
lediiet's the material to criiinl), vvliereas raw rubber 
urnh'r similar treatment forms :i coherent sh«*et 
whieli with further working iH'comes gradually 
softer and more plastic, this ctlVct. probably Ix'iiig 
due to the inllnem*!* r)t tin* mecimnical tiH'atineiit on 
tile emulsoid strueture. Tlx* oiR*rullou of rt'clalin- 
ing or n'generrttiiig raw rubb('r as commonly 
)»ra(.*tis4Rl consists in so treating the vulcanised 
rubljer— generally with Iieat— us to modify Us 
(Mjlloldal characteristics and to resloi'e to it some 
of the adhesiveness associat(‘d with raw rublx*r. 

Solvent Power ok Rubber. 

On account of the considerable fiower of rubber as 
a solvent the rate of entry bf gases Into its surface 


will not depend so much on tlu* molecular velocity 
of the gas as on the ajiedtic rate of soliitloii 
Hydrogen will diffuse througii a tine aperture or 
ti.ssure much mote rapidly than the heavier carbon 
dl(Kvide, but llie raU* of diffusion of carbon dioxide 
through a rul)lK‘r s(*ptum is imich greater than that 
of hydrogen and the* r(*Jative rates of other gases 
do not stand in any simple relation with their 
inoleciilar weight. Graiiam’s law of diffusion there- 
fore doi‘S not apply. Tlie proc(*ss('.s InvolviMl will 
lx* .solution (or possibly adsorption) at Ihe surface, 
suhseciin'iil. .Mhsorpf ion into the body of the rubber, 
and tinally es^'ain* at tin* far side, thus completing 
ji .s(ea<ly llow^ of <liffnsion Ihrongh the .s(*ptum. 

From tlu* gem*ral plumomena of dialysis, it is well 
know’ll Ilia I colloids do not piaiotrate gel.s, or at any 
rate penetrate ihem h'ss rapidly than do 
er.\ slallolds, which arc abl<* to diffuse through th(*m 
rearlily. 

riu* migralion of dissolved niieoudiined suliihnr 
Iroin Ihe Interior of a Soft vnieaniseil luhtier to the 
snrJaei*, eansing “ sulphuring up ” or “ bloondng,’' 
Is an «‘xamj)le of the ix*i‘meai)ilily of a gel to a non- 
colloid siibstaiUM*. Itnbber as a colloid should lx* 
capable of acting as a scmi-pi‘rmcal)lc meinhrane 
nnd(‘r suitable <‘onditions, and an inlei*estmg appJi- 
4*aUon of tills idt*a has been mentioned in a patent 
tor the purilieation of rnblx*r; the remarkable 
a It (‘ration in rnl>lH*r caused by vul(?anisation is Imre 
enilihasis(Ml by the use of soft vulcanised rubber 
as a si'rni-tM'rmeahle m<*inl)ranc for the dialysis of 
dissolved raw rul)lx*r; if on oiu* siih^ (^f sucli a 
nminbrane there is pJac(‘d a solution containing 
rnhb(*r and sulphur in any suitable solvent and on 
the other side a quanlity of tim imre .solvent, tlu* 
di.ssolv(*d rublx'r will not, jM‘netrat(* Ihe vulcanised 
rubber sh(*et, but, tlie <lissolv(‘d sulphur will 
gn,Mlually pass through so Unit by continually 
supplying fre.sli solvent tlu* wlioh* of the sulphur 
may lx* exiracted from tlu* solution (Dehauge, Fr. 
rat. 4215 , 4 . 57 ; (his .1., Bill, IM58). Ilancix'k’s well- 
known nu‘thod of vu)(*anisation by immersion of 
rublx*!’ in a hath of molU*n sniplinr also obviously 
dejmnds on llie imwer of sulphur to imnet.rate 
rubber. 

l)(*spite tlu* advances tlial have lx.*en made, our 
knowlt'dge of the nature of colloids is still .so limited 
lliat. nnu’h of tlie b(*liavioiir of j’ublx*r and other 
natural rollolds remains ohsenre. One of the 
gr(‘at(*st ohstaeles in tlu* way of the jiroduction of 
syntiu'tie ruhix'r is tlu* colloidal nature of Ihe 
inal(*rial. 4'he problem is not nu*rely to produce a 
sub.vtance of known mohmular wt'ight and structure, 
as was the eas<.* with indigo, Ix'cansi* the reQuired 
inal('rlal is of nndetorinliU‘d nu>l(*eular magnitude 
and is l(*.ss desifable in a imrc* eoiidltion than when 
containing certain so called iuiimrities. Recent 
r(‘porls on tlu* synthetic nihlH'r uianiifacturwl In 
Germany during the last, few yc'ars suggest that 
llu‘se dldieultic’N liave Ih‘cii ex])(*ri('n(md to the full 
and that d(‘spit(* llu* extraordinary Incentive the 
r(*snhs have lR*(*n sucli that although the products 
oht aim'd resembled raw rnblier so far as to be of U8(* 
for vulcanite and tlu* k'ss elastic forms of soft 
rnbb(*r, Hu* g(*iu‘ral succH'ssfnl ivplaceinent of 
natural niblu r in rublK*r goods has not yet been 
aeeoniplislu'd. 

ssiox. 

Dr. Twiss, in reply to (pu*stions, said that under 
the eustoinary plantation (‘onditlons as to concen- 
tration of acid and in-o]x>rtIon of nibber in the 
diluted latex, Ihe eoagiilatlon proces.s was in all 
probability la lmarlly due to the enzyme the activity 
of which was increased by the acid present. 
An*tlc acid was (he acid commonly used, but acids 
generally wei-e capable^ of hastening coagulation 
and lactic acid was no exception to this rule. 
Owing to the shortage of acetic acid during the war 
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(■(inalderaWe attention tad been paid to tbe possl- 
billtles of “ K\K)ntanmi^i ” coagulatloib aod this 
method had been ^Xrnsw to be of imuh i>voinlse 
and would iirobably retain a (*<‘rlain amount of 
favour even ulthouph an imia-ovoil siii»pl.v of aeolie 
acid became available. Tlio amount of Raline 
matter in lalox was ivlalively small ami tbe pvo- 
jiortion of niblvv. whi<‘li was Ken«‘rally aOJiisted 
to a dettnlte slaiuiard l>y suilaltle (Ulution liefovo 
<H)afiulation, could be dcltuiuincd more easily by 
tbe hydromelei* than with an ullramicrosco]K‘. In 
the comblnalion of rublier and sulpbur as etVectod 
in vulcaiiisal ion jlunt' W('r(‘ no sharply (b'lined 
slMirea and llie only indlcalions of 1b(‘ formation 
tif a definite eoiniKmnd ai)p(‘!ir(‘d when I be rnbluu- 
iiydrocarboii was chemieally sal lira ted witli snlpliur. 
lids condition bein}^ represtudt'd bv tbe formula 
The repr(‘S(*ntation of the rubbm- mole- 
cule, whetber vulcanised or not. I>y a cyclic slnw- 
ture was already (‘uslomary: tlien' appeared Pt b(‘ 
no reaaon now for doiiblin;;' that durlujr vulcauisa- 
l.ion chendeal eombinalion really did occur IwlwtMm 
fbe rubber and at least part of Die snlpbiir. As 
the vulcanisation process was exothenni<\ allboiiyb 
only ft‘ebly so, tbe beat of combustion of vulcanised 
rubber would Ix' less than Dial of II s eonslitiumls 
in the free slatt*. It was ^•eiierally a<‘C(‘pted tbnl 
tbe rate of diffusion of a ;jas tbroujib rnbber was 
dependent on tb(‘ solubllUy of tbe pis in tbe rubber 
and that the mob'cular veloeity of Die p-is was rela- 
tively unimportant in this direcD<m. Tlu* pioeess 
<»f dialysis to wbicb rt'ference had Imhui made wonbl 
nol l>e cajiabli* of efl'i^ctin^^ the re-conveision of viil- 
eaidaed rublxu’ into raw rubber because not ouI\' 
would chemically combined sulphur resist sepava- 
Don in this wxay, hut vulcanlsi'd rnblx'v eonld not 
be obtained in soiuDon witbout snob drastic treal- 
ment as would se‘riously a Her Us nature. It was 
unlikely that inorpniic salts would lx* able to dif- 
fuse through a vulcanised rublxu- membrane 
although water would do .so with e\ii‘emo slow- 
ness. 
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THK ISOLATION AND KXAMINA'J’ION OF THF 
TRXTILK IN IintRER-PIlOOFFD ( OTTON 
FABRICS. 

nv n. D. I'OKUITT, M.sc. (f.O.ND.), K.I.r. 

The problem of tbe tborougb (‘xaininallon of 
either the proofing oi- the texllb‘, or both, in nihlMM- 
proofed goods is I'omiilieated by tbe fact that Die 
elean separation by physical inetluHls of proofing 
and fabric is nsuaily impiactlcabb', Siiflicienl 
proofing for analysis in general can tx‘ «)blaine<l 
by .soaking the sample In a low boiling rnblxu- sol 
vent, such as benzene, and rnnovlng Du* swollen 
rubber by scraping with a blunt instrument, but 
the quality cniploytHl for the surfacing is frcquonlly 
different from Dial, wbicb constiinics Die boily 
of tbe proofing and conseiiueutly Die material may 
not be representative should it bo removed supei- 
ficially. Such a suix'rficial removal of the proof- 
ing, moreover, not only damages and distorts the 
fabric^ but loaves tbe lnlersDc(‘s laMween Die 
threads unaff(*cled. With unvulcanised inati'rials 
proofed with imre rublxu’, for example, diving 
drees fabric, (he 8t‘parat,loil of niblior^’om cotton 
can be readily effected by treatment with any of 
Die i*ecogniml solvents for the former, but 


generally the rubber has been rendered Insoluble 
by vulcanisutioii and is usnally associated wIDi 
mineral matter. Drastic treatment with reagents, 
such as strong nitric acid or ozoms is inadini.*<- 
sible, whilst, it is inijiossihle to dissolve the col Ion 
in ammonlacal copiM'i- oxbUt, zinc chloride soln- 
tion. or <-arhon bisulidilde and eaiisDc soda. 

In view of Ihese dlttieiiltles It seemed tliat Die 
employment of high boiling solvents offered Die 
b(‘st iiro.spi‘et of suc(*essfnlly .separating Die fabric 
intact from Du* constituents of Du* proofing. 

Among Du* liquids suggesli*d for use in Du' 
direct deU'riulnation of mineral maDer in rubber 
mixings an* ni(rolM*ir/ciu*, a-nit ronapblluilene, 
xyl(*ne, paratiin. ])lu*netol, and eiimene. A pre- 
iiuiinary experiment using nit robeir/eiu* n'sullc'd 
in a salisfaelory siqiaration of fabii<' and ludoling 
in a .sample coated wiDi a vulcanised “ laire 
mixing afti*!' about one hour's boiling, but as Die 
.appearance of tbe nml<‘rial suggi'sted that tlu* 
treatment was resulting in degradaDou of tbe ei*! 
lulos(‘ II was deeided to sul>sDlule an indiffen'iit 
solvent of lower boiling i»oiul. 

For Dlls puri>ost* a pji ratlin “ wliite spirit " w.as 
.seloetod having sp. gr. at l.V.T'/bV.V^ C. 0'77!)S; 4S% 
disDlling al 170'^('. and Du* whole at 21 ^ 5 ^ (A A 
preliminary (*X])eriuient sluiwed that, after heal- 
ing for about an hour at KiO'-' C. in this solvi'ul. 
tbe separation of Die lu’oollng fi-oiii a fabric coaled 
W’iDi a “ pure ” mixing was aliiio.st complete. 
When, however, mineral mailer was present, and 
Du* dogrei* of vuleani.sal ion high, tlu* rul>lH‘i 
ai'pear(*d to lu* somewhat less amemible to the 
treatment. '^Plu* initial liivi'stigii lions to deter 
miiu* whether the metbod could be put on a quanli- 
I .alive basis were tlu‘r(‘foro liiiiil(*d to Die former 
ty|H‘ of mixing, which is usually muployi'd iu Du* 
manufaetun* of materials require<l to lx* gas- 
light. 

WlDi this object, tbn*i* pieces of light two-pl\ 
material iu pr<x‘<>ss of uiaiinractun* w(‘rc seb'cicd 
for I r(*.almeiil and sam]>l<‘s of Du* uiiproof(*d cane 
brie from (*ncli were s(‘4 Uied iu addition to pl(*<'«'s 
of Du* lliiisbed mat(*rial. 

The W(‘ights of Du* dru'd malerl:ils. raw and 
stri|>]>ed, agreed well eiioiigli to show (hat the 
results obtaiiieil by Diis method w(*ri* sulli<*icmly 
.aceiirati* for leelmical purpose's. D, was decided 
next to compare Du* factory weights as dot(*rmiued 
«m wliole jiicces of scoured eambric iu Die luitural 
eoudilion with thos<* de<lu<*e<l iu tbe laboratory 
from small dry sanijili's of raw ;iiid slrlpiH*<l fabric 
with Du* aid of a bumidit\' faetoi'. Tlu* Pdlowiiig 
I eoniparalive results wen* obtained in Ibis way on 
.•I .70 y.ard pie<*<‘ of scoured e;imbrlc: 

Inproofeil Proofed 

Whole piece Hiuall .sinnple Small sample 

F.ml I. EndTI. End T. Eml D. 

2-31 2-:M 2:i8 2:;7 

A sample of Du* uupr(»ofed ejimbrie was lU'xt 
weiglied and snbj(‘ct(*d to Du* stripping ]u-oe('Ss 
with Du* result that tbe welglils lH*fore and after 
lr(*aTinent wi're found to Ik* ideiilieal. Dins show 
ing that Du* satisfaclojy agri'cnient shown by the 
jireceding figiir(*s r*onld not lx* allribnled to coin- 
p<*nsalion of errors. 

In order to ascertain tlu* changes in dimensions 
wbieli occur during i»rootlng. Du* nicasnr<*nK*nts of 
a s(‘ries of jdec(‘s of raw eanibrie wen* eomp;ir(*d 
wlDi lbo.se found on Du* coinplcDon of Die ]uo- 
ce.ssi's of maniifaelure. T| was found that an initial 
total length of TdS] yards bad inereas(>d, afli'r 
spreading, fo .7111 yards, while the average wiillb 
bad diminished from 41" to A slight Ineri'usc 

will tlu-refore probably occur lu (be weight iM*r 
unit area of any textih* during luooflng as a resnll 
of Die shrlnkngf^ which occurs in Du* weft, WiDi 
liroolVd inal(U'ial. therefore, the weights may loud 
to indicate a somewhat heavhn’ textile than was 
jiclually uhihI, and In fine fabrics the number of 
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lliroiids ix>r unit length may Ix^ slightly Increased 
in t.lKj warn and eorrespoudlngly diminished In the 
weft direction. Occasionally, however, fabrics are 
|tr(M>lVd In the “ srey ” condition, without scouring 
or blenching, with tlie warp yarns still weighted 
with si/c. Tins dre.ssing will Ik* removed largely 
ill the stripping pnK*ess, and the n^snlls obtained 
will coiifxxpiently suggest tlu* use of lighter fabri<‘ 
Iban was aetnally the case. In sn<*li inslaiu'es the 
lualerlal usually ajiitears bi'ownisli ariei* lh(‘ i»araliiti 
iivatmeiil and on hoiling with water the wash- 
ings will be found to giv(‘ a strong reaction for 
starch. When, however, the w(Mglit the fabric 
has iKXm determined in tlie w'ay :ilr(‘ady d<‘ScrilM*d 
and its weave and <iualily seltiVd, a blank (‘\i»eri- 
nient, can usually be made <ni a .sample of (spiiva- 
lent material in the givy ” eondilion in order to 
ascertain I'ongbly tlu' coi-reclion to Ik* employ4‘d 
ill order to de<Iuee tlu* approximati* ]»roo(ing 
weight. Tile following tabk* shows tin* loss i*xiM.*ri- 
en<*ed by two typical fabrics in both the gr<*y and 
linisbed condition on sii(*ecssive lrea(m<‘nlH with 
carious reag(*iits likely to Ik* emplo\(‘d to remove 
!h(* proofing con.st itnent s. 

((>/,. ''yd.-) <lr>- (•(uidiliim 
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\ lurtlier .series of tests sliowi'd (bat llu* luxating 
to wliicli tlie dri(Hl .samples w(‘r<‘ siibje<*led during 
tile lr('aim(*nt with paralfiii bad n<* Vlleei on the 
(«*nsile stn*iigtb of Hie ma((*rial. 

Ibiriiig lb(‘ pr(*eeding invesi igatioiis. if was 
not iced that a preliminary extraciion with carbon ; 
bisulphide I'e.snlted in marlo'd sw( lling and \V(*ak<*n- 
ing of the proofing, and appi-areil to facilitate Its i 
removal by tin* subse(|U(*nt treatm(‘nt with Hu* 
paraflin solvent. It was, Hierefori*, thought a<lvi.s- 
abb' to (‘inploy Hiis pri'limimiry Ir(*a1m4*iit in 11u‘ 
siibse<|Uei)t 4‘Xperim(*n( s on Hu* 4•ompounde^l and 
morti highly vnle:nils('d proofings, A .short exlrac- 
Hi»n in a Soxhk't ajiparatus was found in many sneb 
<'ase8 to result in a ixmiarkabh* softening and <Us- 
inlegration in Hu* prooling wliicli could in the main • 
Ik* removed by ligiilly scraping (be swolk'ii material 
with a blunt knife. Tlu* organic p^ntion of Hu* ; 
residual luooliiig was rt*adily ili.Nsolwd by iliges ' 
Hon with hot paralliii, and by Hu*so meiiiis the 
voHon was left fre<* from riiblK*r’‘' and fit for ins|XH*- j 
Hon though still cnn(:ilning nn appi‘eeiable amount ; 
of the mln(*ral ('oust It ueiit s f>f Hu* proofing 
iiiixhux*. 

ru*foiv tlu* wt*igh( of P*xHle < oubl Im* 4b'l4‘rniined, : 
llierefori*, it was n<Hx*ssary (<► n*mov<‘ this (‘oii- . 
laniiiiation as far as possible. 4n* to li*avc‘ only ' 
oomponnds the weight of wliiih eonbl Ik* a.sec'r- : 
lained for liednclion by mer(*lv iiu ln(*ral ing Hie | 
cotton and welgliing Hu* ix'sidnal a.sb. I>ilnb* solu- ! 
Hons of Weak organic iieiils mnsi Ik* (‘iiiployeji to i 
ri'inove basic siibsj.'iiices, but in vit'w of llu* variety . 
o| .such adjuvants eneonn((*red in t<‘4*hnlcal jirae i 
Hce, each inslaiu*e nmsi be considored iiulividually. ! 
Til (^rtain ea.s(*s, (‘ven, it may be found .slnipl<*r to 
di'b'rmiiu* tlie wi'igbl of e(*]lnlos 4 ' pr(*sent by com- 

The i>ivsonc(' of ii ro<ilin<;’ of riiblH*r on a malon;il ' 

eau bo (loTiiouKt miod l»y i^'t iiiniiiK with n bonzono Holiitioii of a 
dlsazo compound flucli as Hudnn tlT. which leaves Iho cidloii I 
practically uncolonrcd whib; the rubber is dved nii Intense ’ 
i*cd. ■ I 


I bust Ion, an esllmallon which might be convenient Ic 
j and rapidly ctlVHjted with a fiirmuN- (tf the Deiin 
! .stedt type (BmiiHlative (’hcmlcal AnjHvsis." 
I Humming and Kay, Ifilj, p. 

As a preliminary rpi;! nlitall vi* 4*xpoi-i;iien( . two 
I materi.'Hs wen* si'iected. one .*-pre;ul and Hu* ot.lu*!' 
' <‘al(‘iuh*red on oiu* siirfaci* p iili diliVreni mixings, 
both eiujlaiiiing laiiudilack, litliarge and wliitiiig as 
Hu iniiu'ral eonsHtiu'iits, aiul iMdii vule;inis 4 *(l Ity 
Hu* dry lieat process. Two sam|)h*s w(*n' cut from 
each in ;i(ldilioii to sanii>les of Hie rav' fabrifs. 
Afler iH'ing snlijected to Hu* slripjung proces': 
aln*ady <les<*riite<l, tlie samples (d’e.'icli w(‘n* resix'< - 
Hvely fnrtlu*!’ 1 n*a led as follows: — (li Ii(til(*<l willi 
.s(*veral cliaiigcs of water, dried, and weighed, (lit 
Similarly tre.-ited, aiul siibsequ(*nl ly boiled with two 
clianges of 2 1/ sodium e.irlKmab* soluHon, waslied, 
waniusl with lw'(> ebaiigcs of 2 IT acetic acid sohi- 
Hon. waslu*d and <lri(‘d. 'Idu* pcrcnitagc of ash 
indl<'ate<l Hiat tlu* mineral mailer laid 1 k*('m r(‘moved 
sal israclorlly by tn*ajm{*nt f2) iml ind by (Ti, and 
it was lieclded to l<‘st llu* me Hi oil oii a further 
seru's of four typical jiroid'ed fabrics. Tlie follow- 
ing particulars will iiulicati* Hu* nature of thes^-. 
and the treatment to wbicli eacli was .snb.ieeted. 

No. 1 was a heavy wliile snrgiiMl slieeliiig spread 
oil iioib surfaces with a rnbbrr siil}dinr mixing 
bejivlly com)K>unded with “while siibsHtnte” and 
lilliopoiu* and vnlc.anised In si (‘am. f)n slandiiig a 
few liours in earbmi lilsnhilibh* Hu* niblx'r surface 
coalings s(‘pa rated almost compI«*tely from the 
cotloii which xvas removed, driid. and'aMy residual 
rublK'r eliminat(‘d liy Hu* par.itlin (reatim*ut. The 
nial<*rial was afl(*rwards t n'ated wIHi .lT/1 alcolmlii* 
c.insth' .soda lo dlssidvi* any subs! il iib* left by tlu* 
ptu'eeding t n'n tiiu'iil s, lioih'd willi diliile sodium 
carbonate solniion, followed by dibit** acetic acid. 
.•:iid finally waslu'd, dried, and weighed. Xo. 2 was 
a ebeai>, ligbl balisp* proofed on bolb .snrface.s 
with a rubbi*!* mixing contnining a large jirojior- 
tion of “ wbib^ snbsHInb*'’ and vnlcanisc'd wlHi 
snl]ihnr cbleride va]»onr. This was tn*ated hi Hie 
sanu' way as Xo. 1. No. was a heavy, calendered 
g.*irnu*iit fabric. c(vat(‘fl on oiu* snrrac(' willi a higli 
qnalily riiblH*r-.snlpbiir mixing containing lamp- 
black. liHiarg(\ and wldliiig, and vulcanised by tlu* 
“ dry heal *’ v>ro(*(‘ss. Tlu* proofing was r(*movod 
as bi'fore. bul Hie afU*r-trc.alnb*nt witli alcoholic 
c.nisHc soda was omitb*d. Xo. I consi.st(‘d of a 
lu‘,*ivy r(‘d surgical slu'i'ling spix'ad on Ixith sur 
fac**s with a gofsl quality rnblK'r-snlpliur mixing 
conlaining .inliinony snlpliiih*. '/iiu* oxide, whiting, 
and magnesia, viilcanl.sat ion Infing (‘fleeted in steam. 
In this inslanee. aft^^r stripping tlu* v>rfx>fing the 
ix'sidual miiu*ral inatt(*r was ix'moved by sncces.sive 
livalineiils with dilute acetic acid, aqiu'ous 2^f 
ean.^tie .soda ami tartaric* acid, a Hioi'ongh wa.shing 
witli distilled wati'r following the MjiplicaHon of 
eac'li reagent. 

In every ease the cotton fabric was weighed In 
the ifim* inlor to proofing, and small samples 
ivinoved from eillu*r end for a (‘onfirniatory test 
In the laboratory. Sampl(*s W(‘r(‘ taken al.so from 
both ends of tlie linislu'd mab'rlal. and after the 
weight of tlu* isolaf(‘d rollon had lx*en determined 
the resldm* was incinerated in order to nseertniri 
the coniid»'j(*ness of the removal of tlu* mineral 
matter. 

The nesuKs ohiained for Hie weight of the textlli' 
(*al(‘nlab*d in oz./.vd.= under normal conditions, 
together with tlu* ash in grammes obtained on 
.samples .‘‘"x o'’ iK'fore tiroofing and after stripping, 
an* shown In tlu* following table. 
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Llio foiv^'oiiip; ti;^uivs iiulioato tiiut It is gonerallj’ 
liossible lo deU'iniiiie tlie initial weight of the cotton 
inat(‘rial in a small sami)le of a rnl)lM'r-i)ro()ie(l 
fabric with siitlicient accuraey for teehniral ]>iir- 
Ijoses, and to obtain I lie material in a tit eondition 
lor l*‘xtile (‘xaminntion. Jn eases, liowever, in 
which ini racl4ibl('i mineral tilh'rs sneli as zinc, ead- 
mium or nKorurie siiliihidcs are javsent, it may be 
necessary to r(‘soil to eoatlaistioii or soiih* solwfion 
metho<l ill order to sei nre a ( nisi wort Iiy r<'snlt. 

In two of tile fon'goini: sniij»I(‘s, the a;;reement 
iX'twemi tin' Jaboralory w<‘jglits «)f the two ends 
of tile J.iives of raw f.ihrie was not altoLVther 
satisfa<‘tory, and it w.as ; lionglit desirable to asci'r- 
tain ^^'llelIl('r the resnlis obtained by wiagliiiig 
small samples of eoiton faiah* eonld b(‘ aeee)>l('<] as 
an imlex to the averam‘ widgbt as ^bMennined on 
piece. AVitli tills obj<M t a sel of mail-rials was 
selected varying Irom a l.*'J oz. dm-k to a l!-oz. tine 
eambric, and the results obtained liy weighing In 
ilie pi(‘ee (a) wen- eontra>f(‘d with lbo.se obtained 
trom eitiior <‘iul in tie- laltoratory in the following 
ways : — (h) samples lll"x 12" wi-igJml in ilie natural 
♦‘oiidition, (c) samides [\'x *1" ^\tagiied in the dry 
eondition, samjdes 12' twarp) x 2!" (weft) 
weigiied in tin- dry eondition. In ealculatiug tlie 
nvsulls in oz./yd.- from i<i and IV/), Die ii.sucal S^% 
allowanee wtis math* for liumidily regain. Tlie 
agreement olitaiued was unex|HHtiHlly good, and it 
would indieate that in general tlie si-paration and 
Identitieatlon of tin* textile in rnbbm-proofed eotton 
material enn lx- sat Isfneforily etfeeted in a .small 
sample of about 2 ins. .y<|uare. 

While the amilylieal nxsnlts « btained by this 
proix^dure may lx- n-garded -is very useful and in 
general aceurate, tlie fact tlmt the small pieces of 
material employ(-<l do not constitute average repre- 
.sentative samples must not W overlooked. 

The unformity of tin- weight of a textile de]H-mls 
to a great measure on tlie uniformity of Ilie yarn 
♦-mployed in Hie weft, and the ii.se of a shuti'k- of 
li<‘avy yarn or tin- pre.scuci* of a had weaving 
fault may. tlien-fore, iuvalidab- any eoneiusion as 
to tiu‘ avi-rage weiglit of a textih- ba.^ed on the 
results obtained from the examination of a small 
sample. 

I’esea reh T.:i bora t orv, 

I'astle Mills, 

Edlnhurgli. 
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THE DETEllMJXATTON OF SULFIIITFS, AND 
OF SFI.FHFU DIOXIDE 7.\ GASEOUS :\I1X- 
TURES. 

BY PKIU Y UAIEKR, M.-e. (MiKlUKLI)). 

The work de.scrllied in lids paix-r was eaiTi‘‘d 
out with tlie primary ohjeet of tindlng a reliable 
method for the volnmetrie d-'t'-i jiiiiint ion of suJpliur 
dioxide in the gases used in Hie ejiialylb- juodiK*- 
lion of sulphuric anhydride. 

There are twa:) gmieral im ihods in u.si- for tliis 
determination: llrstly, ahsorpHon of Hie suhilinr 
dioxide in imllne soliiHoii of known strength, and 
secondly, absoriition In sodium hydroxide and 
titration of Hie resulting .solution of soilinni sul- 
phite. For feehidcnl purposes the tirst method is 
usually modilled by me.'isuriiig the volume of gas 
necessary to deeolorisi? a known quantity of stan- 
daixl iodine solution to wliich a little starch has 
been added : this is the well-known Reich test. 
It l8 a very rapid and handy method, ailf In spite 


of the fact that the end-point, owing to the initial 
presence of a large excess of iodine mixed with 
the starch Indicator, Is somewhat uncertain and 
liable to variation, it is excx*ediiigly useful and 
|m>tab y ticcurale c-nougli for many puriwses. Us 
.■liicl <lofocj: is dial it only slv(>s an idoa of tho 
stieiigtli ot the gases -it Hie nioinent Hie test Is 
made, and it is often desiraidi* to obtain results 
sfiowiiig the .average eomfxisilion of (iio o„s(>s over 
iairly Jong periods. An average- result of (his kind 
may 1 h‘ obtained by using a large excess of iodine, 
passing Hie gases Hirough slowly for Hu- desireii 
(leriod, and Htratiiig Hm i-xee.ss of imliiie w'itli 
standard Hiio.sulphale solution. 2’his method is 
eapahle of yiehliug a«*eura1e re.suils, but Hu- use 
of siieli a .solution as Hinl of .sodium tliio.sulplmli‘. 
calling for frequent slamlardisaHon, is usuallv 
iiieouv(*nlmil and undesirable. 

llii^ metluKl basial on Hie absor|»tiou of siiljiliur 
dioxide ill eausli<* .soda is adaiitabli- for use in 
slioit or long tosts, aud for this reason it was 
closely stmlieil witli a view lo eliminaliiig all 
soiiri-es of error. Tlie Hirei' main defects to be 
lookeil for are:— dl Ineomjdi'te absorption of sul- 
pliur dioxide by the- sodium hydroxide selulimi 
u.seil. 1 21 1.0SS of suliiliur dioxide tlirougli the 
di.ssolved oxygen oxidising Hi(‘ snlpliite lo siiliiliale. 
12) Errors met witli in Hie voluimMrie del(‘rmiu;i- 
Hon of Hie siiljiliite. 

Th(^ natural order in wiiii-li to study these three 
iMiiuts is, lirsHy, to liml means of eliminating Hu- 
sjiontam-ons oxidation of Hk* sulphite; .secondly 
to lind a relialile imdliod for <lefermiiilug Hie sni- 
phite: ami Hiirdly, willi Hi(‘ aid of Hils informa- 
tion. if forllieomlug. to study tbi- eomlilioris neees- 
sa?*y for obtaining eomp](*te absorption of siilpliur 
dioxide from tlie gasi-s to be testi'd. 


real inn nf Ilie nriiln I i(tn nf snlphiti.s in 
siJntiun by dissolrcd ^tryyt-n. 

Tile react iim iK'lween dis.solvi-il oxygi-n ami sul- 
phites ill aqueous solution is om- of liiosi- di-tiuitely 
known to Ix:* su.seeptible to tlie .‘ulioji ot “nega- 
tive” catalysis. 

Ruff and .ImvM-l) i Ih-r., KXi:., 48. 101); carried out 
:i 1<‘W determilial ions of sulphites, using mannitol 
as a m‘gativ(- catalyst. Tlii-ir results showi-d that 
the additieii of inauiiilol i-xei-hxl a ]»ronoun((Hl 
Ixaielleial elleel mi Hie aeeiir.u y of Hie n‘sulls. Imt 
only a Icav nie.isun-im-nls wcit- publlslied and no 
• •riterion was given as to Hu-ir accuracy. Furl her 
they eonsidenMl it jieee.ssary to e.xelmle air during 
lh(*lr experiment s. and as the gasc-s to lie (*xaniined 
eonlain ION, to lo",', of oxygen, H](‘ n-snlts ohtaimal 
by Hiese autliors an* not of niueli assislam-i- for 
Hie puiqio.ses of Hiis inve.stlga I ion. 

Titoff (/. physik. (diem., 1002, 46. (Hi) carried 
out. a very I'omiilep* Invest Igatioii of the staiiilily 
of .sulpbile soliilions. For the purposes of Hiis 
paiK*r, his main eonelnslons enn he summarised 
thus: — A .solution of a siil]»hile in ah.solutidy pure 
water would he unalfeeted liy Hie jire.sema* of dis- 
sohaal oxygen, hut even Hu* us<‘ of the purest 
ronduetivity water fails to reduee Hi(‘ sikhmI of 
oxidation to zero, ddie oxidation will only pro- 
ei'ed in tlie iwc-seiiei- of miimle traces of enlalysts. 
These “positive” ealnl.vsts, of wdiieh Hie clilef 
are the salts of <*opper and of Iron, it l.s lm]>osslhle 
to ex(*hide, as siitlielent will always be dissolved 
from tlu‘ walls of Hie naiefion vessds to prodim' 
a men.snrabl(‘ speed of oxidation, ddius a I'oii- 
ceiUratlon of one grarn-moleiaik' of cojipor sulphate 
|K^r million litres is suflicieut to jirodiiee an 
aeoideratlon in Hie spec^d of oxidation Hint Is well 
outside Hie exiM-rlmeiital error. It is possible, 
however, to prevent oxidation altogetlier by the 
sufficient addition of “negative” catalysts, the 
function of which st'ems to l)e to combine In some 
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way with the positive catalystn inevitably present, 
with the formation, prc‘sumably, of non-ionisiible 
c‘ompoiincl8. Thus, wlien copper sulphate is pre- 
sent ns positive (jataiy.st to the extent of 10^® to lO -' 
normal, the aihlltion of IHOO Kroi.-niols. of mannitol 
per grin. -mol. of copper sulphate is .sufficient to 
prevent tlie oxidation of the sulphite altogether. 

There are many siihstaiioes capable of functimi- 
ing as negative catalysts; the one chosen for trial 
in this work was glyciTiii, as Ixdng the most acces- 
sible inidiu* I lie circumstances in which the work 
was carried out and at th(‘ same time a fairly 
IKiwerful agetil. A few tests carried out under 
manufacturing conditions (piickly siiowcd that the 
addilion of a little glywrin to the caustic soda 
solution used in tli(‘ aiisorjilion led to a considcr- 
ahle increase in the amount of sulpinir ilioxide 
found in the gases tested. Determinations were 
made in duplicati*, the sulpinir dioxide b<‘iiig <‘aught 
by iiassing the gases tiirougli 10% caustic soda 
solution, with th(' addition in the one ca.‘<e of about 
J % of the total solution volume of glyc(‘rin. T1 m‘ 
tests were run slowly over a i>eriod of about <‘iglit 
hours. 'J'he sulphite was determined by iiirect 
titration of tlie solution with standard lodiiu^. 

The results are shown in table 1. 

TAur.K 1. 

lOlTcct of added glyceiiii in SO,, didcrmina lions 
by the sulpiilte method. 

No. 1 - -1 1 ^ 

Without 

glycH'iin ril'\, SO, ril U:!! IMl 0'S6 0-81 

\% glycerin 

present 1:17 I 11 1‘10 1*70 I’lO 1*20 

It will he not (Ml lliat while in each cas<‘ tin* addi- 
lion of glycciin hrouglil about a chair increa.se of 
tli(‘ amonni of sulpiiur dioxide found, Iberi* was 
no iMUislant relat lonsiiip ludwecui the two sets of 
lignres. Tins only points to tin* fairt that in tlie 
ahsmice of glycerin tlu‘ amount of spontaneous oxi- 
diitioii of tlie sulphit(‘ must lx‘ liable to wide varia- 
tions on nci'oimt of tlie va lying <|uant,lth‘s of posi- 
tive eatalysls [u*escnt, and if is reasonalde to hoiw 
that the iiguivs olitained wlnui using glycerin ai*- 
proximaleil (dosely to the truth. 

It was d<*cided on tliis evidenci‘ to pimeed at 
once wltli till* study of the method of deh'rmlniiig 
Die sulphites. 

77/c volumetric estimation of salphilcs. 

A slioi't suiuinaiy of work done on the estimation 
i>f suliihiles by iodometrli* methods will be found 
ill 'rrcadwell and Hall’s “Analytical (’lieinistry “ 
(Vol. 2, i». dlL’. 11)1.0 cd.), and it will Im‘ .mmui th.il 
the lil(*ralurc cd’ the subject has iu‘conn» rather in- 
volved and contradictory. Heyond tin* work mcn- 
lioiKMl by tlicse authors there are two jioinls which 
}>erhaps deserve som«' emiiliasis. 

Waslduirn (.1. Amor. Chmn. S(»c., IDOS, 30, ,‘12) 
gave cnleiilat ions hasial on ai'enrate measiireincnls 
of the (*'inililu-ium ('onslants of the reactions in- 
volved, siiowiiig that an accurate determination of 
arstmious oxide by means of iodine can be obtaiiusl 
only when the bydrion concentration in the solution 
at the end of the titration lii's lH‘lwmi the limits 
lO*"* and 10”. This condition can Ik* obtained by 
the use of such mixiiircs as .sodium hicarbonafe and 
earbonic acid, boric acid and borax, etc., the pre- 
senc<‘ of which ensures tlie removal of any acidity 
or alkalinity develoiied during the titration, and 
80 keeps the liydrlon concentration wllhin the de- 
sired limits. 

Now, 80 far as Is known in tiie present author, 
no such calculations or ineaRureinentH have been 
made in tlie case of tiie mactlon between Iodine 
and sulphites, and in the absence of such definite 
knowledge we are not entitled to assume that It is 


IKisslble to keep the liydrion concentration low 
enough to ensure the complete oxidation of the sub 
plilte without making it so low that some iodale 
is formed. The use of sodium blcarlKmate in Mils 
titration Is thii.s purely an em|»iilcal iiHMisuro. 

liasciiig (Z. angew. (’liem.. IPOl, bSO) iu’ovihI that 
when iionnal .M»dium siilplute is convciled to tin* 

“ acid “ salt by tlie addilion of acid, or the icvors*- 
change ciiii.sed by tlie addition of alkali, some of 
tlie sulphlb* is always eonverted to sulphate. He 
}»s<‘i‘ibed this oxidation to the cal alyl ic eflVct of Ha* 
hydrogen or li\(lroxyl ions at Hie iii(mii‘nl of their 
entry into the s(*lulioii. A sijnilar (‘IhM't was nobai 
liy Itaker and Day (Analyst. I!d2. 37. ieP), win* 
found that siilpiiiiroiis acid is readily oxidised In 
dissolved oxygen in the prcs(‘n(M‘ of dilute acids 
and that the c»\idal ion ai‘e:itl\ taeilitaled by re- 
.•iciion bclwtM'ii acids and alkalis in the solution. 
Now, wiieii snipluir dioxide is aiisorixMl in laustie 
soda, an alkaline sidiiliou of the normal sulidiite is 
tornifMi and this solntion must 1 h‘ ai lditicd, thereby 
cli:inging tin* snlplilte t<> tlu’ “acid" compouml, 
Ixd'ore direct titration with iodine, d'lnis a c<‘Vlain 
loss of sulpinir dioxide is hound to oeciir, unless 
tile .s!iggest('d addilion (>f glycerin is capaide of 
ing this oxidation also. 

d'ho fiK'lhod of (Jiles and tSlicarer (lids .i., ISSl, 
11)7. and ISSa. gO.'b deiKMidim; on I la* addition of 
tin* sulphite to a known exeessi\e quantity of 
iodine and titration of Hie excess Iodine with thio- 
sulphat(‘. s(‘ems to bt* very ndialde. but it was 
specially desired in this work to avoid the use of 
two standard solutions, and j-ari ieularly to avoid 
using thiosulphate. 

Tlie method tinaliy eii(»sen b>r trial wa.s first do- 
.serilKMt liy Andrews (.1. .Viiiei*. Hla'in. 8oc., 1903, 
25. Tofii, and ap[duMl to the esHmatlon of sulphites 
b ' .iamii'soii (Am(*i . ,1. Nei.. 1914. 38. Ififi). The 
titration depends on the list* of polassliim iodate 
in strongly aeid .solniioiis, and is <»f geiiei'al nppli- 
I cation in tiio titration of iodine, iodides, and many 
oth(‘r substances. Tin* fundaiiumlHl ri'aetiou is 
that beiw(.*eu j)olas.sium iodale and potassium 
iodide in .solutions eonlaining at haist lo— 20% of 
liydrogeii eldoriile. In feebly :\cid s(.>luUon tlio re- 
action is r»Ki i-KK)^ f i;iu:i -> i;i\('i 4 -:*,H .o+oi. 
In strongly acid sohitlons th(‘ rcttcHon can 1 .h* 
carried mi fuiHuo’ by the addilion of more iodate. 
the free iodine libeijiled lH‘ing transformed to 
iodine monocbloride, wliieli i.- eomi»aratively stable 
in presmiei' of the exeixss of fri'c aeid : 4I-hKIOj+ 
OHCl KHid-oH._D-f 5101. Tims in strongly acid 

solution the rcMietion betwiMUi iodati* and iodide 
becomes 2K1 ^ K K)., • (dil l -> .‘tKCl -f :’>H,,0-f .‘1101. 
.\ndrews found that the eonqdetion of this Veacium, 
j maiked by Hie eomjilete disapiiearancv of the free 
i iodiue lilieratiMl .it Hie Ix'ginning of the reaction. 

' can be deteeliMl wiili Hie utmost sharpiies.s by 
having jneseni a globule of ehlorofonn. The 
eliloroform dissolvi's most of tin* friM* iiMiliie and 
gives Jt eh'arly visible violid e(dour as long as the 
least ti'ace of iodine is juM'sent. It is of course 
neee.ssary to shake Hu- solution vigorously towards 
Hu* end of Hu* titration to allow the iodiue dis- 
s<*lved ill Hie chloroform to be t r.insferred to the 
aqueous solution and reactial on by Hie iodate. 

Wiieii snlpliiti's aiM' titratiMi Hu* liMH fion become.s 
in strongly aeid soluHoii L’SO.^ + KrO^-f 2H01-+ 
2SO^-f K(’l-t H Of- I(’l. Till end-iK)lnt. as before. 
Is Hie dis;ippea’rane(* of the iiMlliie first liberated. 

The lea.sbiis wlileh led to the ndoptiou of this 
method were; Firstly, it iIi.siK).ses of the quesHon 
of (lie iieulrality or oHu*i‘wlse of the solution, met 
with in all iodometrle til rations, and fixes the 
acidity at 15—20% free hydrogen chloride; secondly, 
it eliiniiiates the use of thiosulphate aud necessi- 
tates^onJy one standard solut ion, namely of iiotns- 
sliim iodate, and this solution Is extremely stable: 
thirdly, the titration ia quick and accurate, aud 
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the cml-poirn vriy sluirp; fourthly, U cUmtuntvs 
iho list* of stan li, wiiifli is apl; to be au UUrsaUsl’ac- 
tory iiKlieatov \i\\\\'ss prepared with Kveal carv*. 

Jawiieson, in testing this method, eomimivd the 
iX'snhs obtained i)Y iis use with tliose oblaim'tl 
i»y lh(' metliod of (Jiles and Slioarer. M was 
decided here to test I lie in(‘tho<i in a iiianiK'r 
indei>endeiil of any other <letorinlnalion. 

As a tirst step a solution of neutral iKaassiuiu 
iodate was jirepared. ^Fhe iodate used was not 
pure, so the solution was standardised aj^ainst 
pure "A.K." polassiiini iodid(‘ whieh had 
dried at lot)' Pitt (’, W(‘ijjilied quantiti(‘s of this 
iodid(! W(‘iv <lis, solved, in a glass-stoppered liottk. 
in ]»ur(' eon(*(‘iit]'aled liydroi-hlorie acid, ju'eviously 
Well (‘ooled, to wln<‘h a little. ])ure ehloroPnan ha<l 
been added. (Su(Mei(*nt aeid was takiui to give at 
l(‘ast lo'o hydi'ogeji elilorido in tin* solution at tin 
end of the titration.) 'Jdie iodati* solution was run 
in quickly troin a bui*ett<'. the i<‘s| solution lieing 
rotated gently, until lh(‘ iodine colour had reaelnsi 
a ina.xiinuin and begun to disappear, lod.ate sola 
fioii was then adih'd cautiously, witli vigorous 
slniiking of tin* siduliou bi'tweeii successive addi- 
ti<)ns, until llu‘ ioilitu' e<dour just disappi'ared 
from I lie ehloroforin globuh'. 

1'h ■ results ohlaiiUMl in standardising the three' 
lots of iodate solution used in this invest igat hm 
w<‘re as follow: Xo. 1. Grins. KI lakeii. 0107K 
to tHh.'il ; e.e, Klu,, solution naiuired, 1272 to .7.)p;; 
equi\jih*ni. ol. 1 e.e. KIO solution in grms. El. 
hOlaaO, O-Objin, tHMni7, nOlalS, 0(lir»17: 

nu'an 0'(l1.7fS: variation 4 - Oi:;",, <,f mean. Xo. 2. 
(irms. KI taken, n PiJlO to n- teoj ; r.e. KIO,, solu- 
tion n'quired, lOtU to KMS: .‘quivalmd of 1 e.e. 
KIO, solution. 00(11)1X1). O-OOltllOS. OOOOiXil. OOOiiDTu 
0-00007::. OOOOorM: mean. O-OOIHMIS: variation -t 
0t).VX (d’ naain. Xo. :i. Grms. KI taken, OOrXM to 
0*117(1; e.e, KIO, sohitioii iisimI, I:;-7!) to 2211: 
♦''pdvaleiii of 1 e.e, KIO^ siduliou, 0•002(i.‘l2. 

0 ()o;;(i;;:;, ot)o:!(:.‘i2. ooo2(;;jo. ooo:{o:;.7 o*oo2(;:;2 

ooo;!(;:i2, ooo:ui«7, ooo:;o;;2. ooonoio: mean. 0*00:10:11; 

\‘a riaUon + 0-1 1 ',, of mean. 

Thes<' re.sults iiHlieate that the titration is suHi- 
<‘ieiul> a<:<.*urat(' f(.)r most purposes. 

The io<lale solutions so standardised wen' next 
ai)f)lled to the determination of .sulphiti's. A ]u*e- 
cautlon I’ccomiiieuded i>y .Jamieson w\as the nsi* 
of a solution of iodim* m(Uioehloiid<*, (*.*»refiHly 
a<ljust'<-d to eonlain no fn'e iodate or jodin<‘. ddn* 
nurpose of this solid inn was (o prevent th(5 loss 
ef snljihur <Iio\ide h> volatilisat ion wlu'ii com- 
paratively large quanlilli'S of sul|>hil(' W(‘ro added 
to file sti’oimly acid solid ion liefore titration. 
Iodine inonoeliloride, liy riaieting at oiiC(' witli the 
sulphite, Would lilierati' free iodine exact l.v 
equivalent to ih(‘ sulphite added, xvith the forma- 
ilou of sulpha !('. T.oss of auljiliite would thus he 
pnwented and uo ilinV-iviu'e mad<‘ to the tdratlou. 

In the pre.sent e\]Hu*imeid s. howev<T. it xvas 
found impossible to k''e]» tlds slrs'k solution rd' 
iodine moiiocliloride in tin* requinal slate of 
balaneig i.r., free from i<»dale and Iodine, for* 
4*ven so sliort a jM‘i*iod as two lioms. .Vfter 
('xaclly adjusting I lie solid loii, frt'c iodine alw.*iys 
made Us appearance in tlie cliloroform in llie 
<‘Our.se of an Iionr or two. Xo reP'renee was imnie 
to this phenomenon by <*illi(‘r Andrews or .lamie 
son, but its aTijw'aranee was only to lx* e.\|K-eled 
from the fact that iodim* monochloridc is an 
indifferently stable subsfan<*e. The preseiiee (d‘ a 
large qnniUdy of fns* hydrogen chloride rend<‘rs 
it stable in so far as it iiihihils the hyrlrolysis 
to free ksliiie and hydroehlorie acid, bid tills 
factor would sei'in powerless to preveni derono 
IKisltion according to I lie equation :ITG1 TrK+2T. 
This decomposition gws on slowly at ordinary 
temf)erntnres. and the presence rrf chlomfortn pro- 
bably sen^s to im*n‘ase It, this soffent being 
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known (0 give rise to this dlssoelution to a veiw 
miiiked (le^tw (of. Abegg’,s •• Handbticli,” Vol. I 

MiiPlM-essiug this re- 
ar Mon IS 11 very strong ivason for keeping the 

s 7 "^' No further work 

7 ft,: . '‘‘n i” 'Jf" 

« ,7 re,nl|"slii,ent iit short iiilervals, its use 
«.is jibtiiKleiieii; and this course was fully justlfleii 
l.v tin* (‘xeid. 1 he* use of iodine monochloridc Is 
an unnecessary relinement. 

It was of etmrse evident (hat this ih'eomposi- 
1011 to tiK' Iriehlorhle might i.ossibly give rist* to- 
Ironble by Ilia king its apix'araiicc* iKdoR* a titr.i 
1 1011 was liuishctl. It was found lalt'i* that wia'ii 
a solidioii uml(‘r titration was allowed to slaml 
lor ail hour m* two aftei* 1 he eml-jioiid had Ikmh 
reached, tree iodine did api»eai‘ In tlie eliloroform. 
and tin* amount iMei*ea.sed with further slaudiiig. 
A<'\ <‘i I hek‘ss, lilt* ai>jK‘aiauee se(‘med loo slow fo- 
lia vt* any elleet on |||<> ;ic<-iir;icy f>f I la* titration, 
ami fill* results to lx* given shortly jtroM* that uo 
(‘rroi* <q‘ this sort is to lx* lea red. 

In testing the a<*(*nra(*y of the metliod as ajifdled 
to sulphites, the iodate solutions were standard- 
ised against quantities of sodium sulphite, the 
exari amount of sulphite taken being obtained hy 
eighiiig, .\s it, was found imjiossibk* to i>ropar<‘ 
s<di(l sodium sul|)liil<* of .siitliei(>nl purity ami con 
St alley of (‘omposilion to .s(*i’ve as a slandaj*d, re^ 
<*onrse was had to imre sulphur dioxide. This 
was obtained by evapor.i I ion fnan the nihldh* frac- 
tion ot a <*ylind(‘r of iln* liquid ami was assumed 
to lx* snlliei(‘ntly pure for the imrpose. To eaiT.\ 
out a standardisation, a simple gas-washing flask 
was taken, of .iboiil, 1(10 (‘,e. (‘apacity. and iioarh 
tilh'd with a solution of sodium hyilroxide eon- 
taiuing a known V(dum(‘ of glyei'riii. Tlie Has]; 
aml eoiiii'iii.s wc'n* ear(‘fully w<‘iglied and suliihiir 
dioxide* was th(*n passed in. 'file flow of the gas 
was so adjusted that ahsoi*plioii was almost, com 
plete, in order to avoid any loss of water vaiioiir. 
Wh<‘n sunieh*nl of tlu* gas had lu‘(>n ahsorlx'd, IIk 
llask was diseoniU'eli'd and v.i'ighed again, the 
weight of siilphiu* dioxidf* taken being thus 
ohlaiiH'd by dilferen(*e. Tin* solution in the flask 
was tin'll Iransfern'd to a gradiiati'd lias);, made 
up l<) a known vohiinf*. and .-iliipiol j'oitions 
titrated. 

The m*(*essify for tin* ii.m* of glyec'riri during tin- 
absorption w;is shown by a fi'vv slaiidai'di>alion> 
wliiel) Wen* carried out without the nsi* ef this 
agent. Two l.vjdeal eases are givc'ii in full. 

llritrrivif'vt 1. Sulphur dioxide taken (weighed). 
0-2710 grm. Sohition madi* up to 220 e.e. and sm - 
eessive lots of 22 e.e. tili'ated. G.e. ied.ite taln'ii. 
I7-K1. 14-22, i;i*72. 12(W^,' M-85. 10*01. 17-St e.e. of 
ioilale is <‘(|nival(*nt to 0*2503 grni. SO,, eak iilab'd on 
tin* basis of tin* slri'iigth of the Iodate solution us(‘d. 
as obtairn'd from its previous stamlardisation wlih 
potassium Iodide. 

H. r peri )n rut 2. Sulphur dloxidi* taken. 0*2251 gj*m. 
Solution made up to 250 e.e. and I It rated as in 
e.xix*rimeiii !. G.e. i(xlah‘ tak(‘ii. 10-12, 12':{2, ]2*2.'<. 
ITOO. 11-02. 1(!-12 (*.e. is (*quiva]enl to 0*2205 grm. 

SO... 

'rii(“.s<* two expeilim'iils sliowcd Ilia! when mr 
neg;ilive e;ilalysl was prc'sent sulphur dioxide was 
lost at such a rate ]>y oxidation that titrations could 
not Ik* fluplieat(‘d and (‘ven the rc'sult obtalneil first 
was low. 

When gl,vc<‘i*in was uw*il in the absorption, con- 
stant n'sults vv(*rc always oblalm*d for Ihe different 
titrations, no malf(*r liow long the solutions stood 
after Ix'lng made up. This showed that the gl.voerlir 
was l apahle r)f preventing the oxidation of the sul- 
phlte by dissolved oxygen. That it was also capable 
of prevent fng the catalytic oxidation caused by 
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acidifyiug tlie solution (c/. Raschig, loc. cU.) was 
shown by the ugrtH*ment between the amount of sul- 
phur dioxide as deteriuined by weighing ami by 
calculuiiou from the iodate used, utilising In the 
latter ease tlie values olftained by standard isiitloii 
against iodide. 

A st'i’les of sneh titrations was made with satis- 
factory result.'^, as .shown in the table tsdow. It 
was found that the accuracy of the results was very 
largely depiuidenl on the lhorougiim\ss with which 
the solution was sbaken towJinJs tlui end of the 
titration. (Carelessness in this n'spect might (‘a.sily 
U‘ad to eiTOis of 1 or 2%. 

TABf.K 2. 


widely with the variations in the amount of positive 
catalysts present. All that was sought was a suit- 
ably small quantity that would yet be l.arge enough 
to eliminate oxidation in all ordinary circum- 
stances. The figure 5% by volume of glycerin was 
arbitrarily fixed upon. This Is a convenient 
aiiiouni, and the following resiilis show that it was 
ample under the chciimstnuces under which these 
le.'^ts were made. 

T.aplk 1. 

Eslimalion of sulphur dioxide absorbed in caustic 
soda, in ju-c.seiice of varying quaiititlt'S of glycerin. 

.so,* taken, so* foiiinl, Trior as % of 
Number jfrnjs. grins. .SO,* takeu 


Estimation of suli»hur dioxide, ahsorlnsl in .sodiniii 
hydroxide and glycerin. 

ion c.c. of 10% NaOil to 20 e c. of glynerin used. 




SOi taken 

, SOj found, 

Error 



j?rm8. 

Krnis. 

;iH % of .SO - 

Nuiiiber 

(wiagbod) 

(by titral ion) 

I tukon 

1 


0 ‘JoiJO 

0*9.592 

0*4 

2 


2T77 

2*188 

|-0*.5 

3 


T471 

l*47-5 

1 o*;3 

4 


4 123 

4*103 

0*5 

5 



1*470 

+ 0*1 

6 


0‘8()55 

0*86.36 

-0*2 

7 


o-.'sno 

()*.5140 

0*6 

8 


0'0*549 

0*6521 

0*7 

9 


r2(35 

1**269 

f-0*.3 

10 


0*8.542 

0*8490 

- 0(1 




Avi'iago e 

rror j0‘t% 

Each 

of 

tli(‘ llgures 

given In the 

column “ SO., 

found ” 

In 

tin* above 

and succeeding tables was 

arrived 

at 

by taking 

tile niiviii vf 

at leu.st tlina* 


clos('ly concordant titrations, the maximum diver 
geiice allowc'd being 002 c.c. 

In oriler lo iiialo' Ihese siandardi.s.at Ions more 
comparable to the ti'st as (*arr-led out on gases eon- 
tuinlng oxygen. It wa.s Judged ii<lvi.sable to test the 
accuracy of lh(‘ inelhod when, in addition to the 
oxygen dls.solved in lh(‘ .solution, additional oxygen 
was lilown tlirough. This was not strictly nwes- 
sary, as Die fact (hat the sulphile solutions 
’■(‘malned unaltm’i'd In litre for days provial that th(‘ 
glycerin was amply fu Hilling It.s duty of preventing 
oxidation. Nioaudheless a series of tests was 
eaiTicd out on Ihese linos; a quantity of air was 
blown tlirough the sidutions after the weight of 
sulphur dioxide had lieeii found, the solutions being 
then made up and titrated as usual. The results 
apiiear in tlu‘ followdiig table. 

Tablk :T 


Estimation of sulphur dioxide, absorbed In 
eaiistie soda and glycerin, after air has been blown 
through the solution. 



.SOi 

.SOj 

Error as 


taken, 

found. 

of BOj 

No. 

grm8. 

grina. 

taken Conditiona 

1 

0*8747 

0*8763 

f 0*2 } Air hloxvii vigorously 

2 

2*895 

2*898 

1 0*1 • for J hour. 

3 

1*821 

1*830 

Air at 2-1 c.c. per 
' sec. for 1 J hours. 

4 

1*071 

1*074 

+ 0*3 i 

5 

0*4213 

0*4209 

-0*1 

6 

0*9073 

0*9079 

+ 0*1 14 litres of air 

7 

4*280 

4*298 

-1 0*4 - blown through in 

8 

1*148 

1*149 

f 0*1 about ail hour. 

9 

0*8461 

0*8459 

-O’Ol 

10 

0*7282 

0*7310 

f0*4' 


Mean ±0’;i 

In all the experiments so far reported the pro- 
portion of glycerin used was rather high (20% by 
volume), and tests were next made to determine If n 
smaller ciuantlty could be used. No attempt was 
made to determine the minimum quantity, that can 
be used successfully, as this figure will vary very 


Abflorbing in 

100 c.c. 

N.'ion and 20 o.e. glyoefln. 

1 

0*5536 

0*5535 

0*02 

2 

0*4247 

0*4248 

+ 0*02 

Absorbing in 100 c.c. 

NaOH and 10 

o.c. glycerin* 

1 

0*5452 

0*5465 

-f 0*2 

•J 

0*3381 

0*3384 

1 0*1 

;i 

0*326,-i 

0*3271 

! 0*2 

4 

01469 

0*1476 

1 0*5 

5 

0-332.1 

0*3329 

i 0*2 

\ bsorbing in 100 e.c. 

Naoll and 5 ( 

i-.c. gtyocriu. 

1 

0- 19*20 

0*1920 

nil. 

2 

0*5008 

0*5033 

+ 0*5 

3 

0*8310 

0* 81102 

-0*1 

4 

0*5347 

0*5347 

niJ. 

5 

0*9335 

0*9346 

+ 0*1 

6 

0*3407 

0*3 t 15 

+ 0*2 

7 

0*3455 

0*3457 

+ 0*06 

8 

0*6300 

()'63l2 

+ 0*2 

9 

0 1 *240 

0*1245 

+ 0*4 


'1'lH‘se results show that under tlie conditions 
pre.sent at the tiiia* the tests were made, an addition 
of 5';,. by volume of glycerin to t!u‘ (’austic soda used 
in ah.sorpllon is quite sullici<uU lo pn'vent oxidation. 
'I'hls concentration will probably In* found suflicieut 
in all circumstances, but if at any lime it is lu- 
sullicient the fact will at once be apparent, as It 
will ivi* found imiiossible to obtain concordant results 
for successive titrations, and the addition of more 
glyce rin will be Indicated. 

As a liiial and drastic lest of tlu‘ stability of the 
sulpliite brouglit about by llie presence of the 
glycerin, I lie elTt‘ct of exposure to high temperatures 
was tested. At a tomiieu'ature of 100^^ C., the rate 
of oxidation will be many times greater than at 
ordinary temperatures, so that exposure to such a 
tcmiMM-ature makes a viny severe test upon the 
inliibliiug effect of the glycerin. 

A series of experiments was carried out. In which 
(lie solutions, after the sulphur dioxide had been 
weighed, were allowed to stand in the steam bath 
for ail hour, after which they were cooled, made 
up to the reijuired volume and titrated as usual. 
The r<‘.sults appear In the following table. 

Tabi.k 5. 

Effect of Inviting to 10(F('. on the stability 
siiljihite solntions iireserved by means of glyci'rln. 
by roluriio of iftycorin added.) 



SOj taken, 

SO> found, 

Error aa % ( 

No. 

grnia- 

grms. 

802 taken 

1 

0*7341 

0*7333 

-0*1 

2 

0*5970 

0*5980 

+ 0*2 

3 

0*2110 

0*2153 

fO’6 

4 

0*6152 

0*6155 

+ 0*05 

5 

0*5034 

0*5046 

+ 0*2 

6 

0*7098 

0*7098 

nil. 

7 

0*4468 

0*1466 

-0*05 

8 

0*6606 

0*6603 

-0*05 


With these results It Is evident, that the method 
of estimation is capable of furnishing satisfactory 
results under the most adverse conditions. 

A last jiolnl remains to be dealt with. It might 
lie feared that the Iodate solution would have some 
oxidising effect on the glycerin used. If any such 
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el^t were exerted, however, the results already 
giveu in table 4, where the effect of variation In the 
amount of glycerin used Is shown, prove that it i'? 
too small to make any dlffereiUic to the accuracy 
of the estimation. The glycerin used throughout 
tills work was a fairly good quality of the rctined 
material, of a tmle brown colour. It was fomnl lo 
Interfere very sli^^hMy with the endqH»int of the 
titrations in that sonj(‘ of the hnovn eolouriiif; 
matter s<'efiie<I to h(^ dissolved by the chloroform, 
njaking I lie detection of the end point very slightly 
more diflunlt. A little t*\jK'rien<r with the titra- 
tion. howevio'. made it very easy to obtain the end- 
iKviul ipilte as sharply in llie ju’esinicv of glycerin 
as in its abs<d\e(‘. As regards any oKidation effect, 
a few tt‘sts made, in wbicii 10 e.e. of glycerin was 
added to a soUitimi at the end of a titration, showed 
tiiat the iodine liberated in no case required inon* 
than about 005 c.c. of iodate solution for removal: 
and as In the actual titrations only about i c.c. of 
glveerln was present, this (‘nV(‘t was quite negli- 
gible. 


monochlorlde, as reoonimend^ by Jamieson, ig in- 
convenient, on account of Its Instability, and ig. 
iDOi*eover, imneceBsary. 

4. The absorifflon of sulphhr dioxide from gases 
containing It, by means of caustic soda, Is a very 
! easy matter, prefect absorption Ixdng obtained with 
: very simple apparatus, 

; lu conclusion It may be pointed out that the 
! melhotl arrived at In this patM^r leads to very much 
I higher results for sulphur dlo.vide In gases tlian 
; are given by absorption In caustie soda to whhh 
I no glycerin Is added. 

j 'Phis work W'as carried out for Messrs. Nobel’s 
I Explosives Company, in the Sulphuric Acid Laboia- 
' tory of their Ardeer factory, and It Is by tlielr 
IK^rralsslon that this pai)er is published. For their 
kindness in ullowliig luihlleatlon, the author wishes 
to expri'ss his aiipreciatlon and thanks. 


Errata. 


E()irienri/ af absorption of snlphar dioxide in 
caustie soda and ijlyccrin. 

It WHS a simple matter, imw that tlie prost^rvation 
of the sulphite and its aciairate estimation were 
Hssiii'ed, to test the etficieiicy of absorption by pass- 
ing lli(‘ gases to tx" examined through two absorp- 
tion vessels In series. 

Somewhat contrary to ex|)eetations, It w'as found 
that iH?rhx*t absorption eaii Ix' stsaired wdth very 
simple ni)paratiis. Thus it wxas found that on pass- 
ing 10 15 litres of gas eiuitj.Miiing 5 -7% of sulphur 
dioxhle throiiglj about 250 c.e. of 10% caustic smla 
solution (with 5% by volume of glyivrln), contained 
in a bottle giving a six iiieh roinmn of liquid, the 
gases bubbling through at tlie rate of 1—2 litres 
la^r hour, no tract" of .sulphur tlioxide could ht* 
found at the exit of the ahsoiiffion Ixdtlc. 

It Is thus very easy to ensure complete absorp- 
tion of sulphur dioxide in carrying out the tests. 

»S'a unnary. 

Tlie principal re.sulls oblainod may he summa- 
rised thus:— 

1. The adiiition of a little gly<"erin to solutions of 
sulpldtes, or to caustic soda solutions uscti in 
absorbing sulphur dloxidt'. pivvcnts any loss by 
sj)onta neons o.xidatloii to sulphate. About 5% by 
volume of glyc(‘riii Is a suitable quantity, and will 
usually be found ample. Passage of air and <*xpo- 
snre to high teniix'rature have no effect in tlie 
presence of glycerin. 

2. The use of glycerin does not InterfiTe with the 
aecuracy of the estimation of the sulphite. 

5. By titration w'lth potassium Iodate in .solu- 
tions strongly acid w'lth liydrogen cliloride, snl 
phltes can tie estimated with a satisfactory dc<.xree 
of accuracy. The usi* of a stock solution of iodine 
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DETERMINATION OF BENZENE, TOLUENE, 
ETC., IN COAL-TAR AND SIMILAR ITIO- 
DUCTS, AND IN THE INTERMEDIATE 
PRODUCTS OF TAR DISTILLATION. 

UY II. G. COLMAN, D.SG-., AND E. W. YEOMAN, 11. .SC. 

During the past few year.s the authors have 
carried out a large iiuinlx*r of tests of these; [iroducts 
by methods of which sectional accounts have been 
published in some cases from time to time. Owing 
to the necessities of the time, it wa.s found advisable 
to publish these sectional accounts without waiting 
for their extended investigfatlon, and as further 
experience has n^sulted in various modifications and 
additions to these methods, a general account of 
them, and of the princiiiles on which they depend, 
is given in the pres(*iit pai)er. 

The general aim of the investigation has been th(‘ 
elucidation of methods which would giv(; results of 
reasonable accuracy with [iroducls of widely vary- 
ing composition. Wlau’e the produ<;ts to be analysed 
only vary in composition wathlri modei*ate limits, 
simfiler and shortened methods can be employed 
giving results of suflicieni; accuracy for many 
purpos^'^s, but wliert siu.'h motlioMs are used on 
products dilTering widely in composition, they are 
apt to give results which with abnormal samples are 
far from accurate. 

General scheme of analnsis adopted. 

By distillation of the various tars, and sub.se- 
/(uent fractionation of the low’cr- boiling distillates 
after treating them wdth concentratecl sulphuric 
acid and caustic soda to remove unsaturated hydro- 
carbons and phenols, the lighter tar constituents 
are separated into the following fractions: — 
ID Fraction u\) to C., (2) C„ (3) 110° 

— lt)0° C., (4) 1(;0° -200° 0. 

The first fraction up to 90° ” when the frac- 
tionation is carried out under sp(;cified condilions 
contains the aromatic hydrocarbons benzene and 
toluene only, but may ul.so contain carbon bisulphide 
and saturated paraflin hydrocarbons or naphthem's 
of similar boiling point wdien these are present in 
the original tar or oil analysed. 

The second fraction “ J)0°— 140° " conlains only 
the aromatic hydrocarbons benzene, toluene, and 
the xylenes, together with paralliiis or naphthenes 
of similar boiling point if present in the tar. 

The third fraction “ 140° — 100° ” contains chlefiy 
the constituents of the “ solvent coal-tar naphtha ” 
of commerce, namely, xylenes, cumenes, and other 
bt'nzene homologues boiling for the most part 
between 140° and 170°, and also any paraffins or 
naphthenes of similar boiling point present in the 
original tar. 

The fourth fraction “ 100° — 200° ” represents 
approxinmtely the “ heavy solvent naphtha ** of 
commerce, and consists hiainly of benzene homo- 
logues boiling at about those temperatures, with 
paraffins or naphthenes present in the tar. 

Owing to the large number of the individual 
hydrocarbons present in each of the last two frac- 
tions, and to the small differences between the 
boiling points of the various constituents, no deter- 


mination of the relative amounts of each has been 
found practicable by distillation methods. 

In the first two fractions, on the other hand, It 
Is possible by simple distillation methods to ascer- 
tain with a considerable degn;e of accuracy the 
quantities of benzene, toluene, and the sum of the 
isomeric xylenes present, and to ascertain from 
sp. gr. determinations the amounts of carbon 
bisulphide and paraffin or iiaphlherie hydrocarbons 
present. The same methods can be employed for 
the analysis of commercial benzol and commercial 
toluol, which are in general similar In composition 
to the fractions “ up to 90° ” and “ 90°— 140° ” 
respectively. 

Preliminary distillation of the tar or other crude 
oil. 

A knowui volume of tlio tar or oil is distilled from 
a metal still. (It is frequimtly more convenient to 
take a knowji w'eight of the tar or oil, and calculate 
the volume from the weight taken and the siKJciflc 
gravity of the sample.) Tlie tar is Mien carefully 
<listllled until the thermometer iu the vapour shows 
a temperature of 2.')0° C., to ensure that all the low 
boiling comslitueuts of tlie tar or oil are driven 
over into the distillate. In many cawss, such, for 
(‘xamtile, us Mie beiizolisod oil r(‘sulting from the 
w^•lshillg of coa1-ga.s wdth oil for benzol recovery, it 
is often more convenient to bIo>v st(‘ain Miroiigb the 
oil in llu' still wdien the tlKumometer indicates a 
tempera 111 re of ].‘i0°— 140° (\ and to continue passing 
tile sM'am until nhoiit 100 c.c. of walcr has con- 
den.'-H'd iu tlie reciuver fur each litre of tar or oil 
taken. 

The di.stillate, aflm’ si'parafion of w'ater, is then 
re-dislilled from a round-l»olloiiied glass or metal 
fiask tilted with a Young ]2-l)ulb pear fractionating 
col.inm, or otlier efficient column of a form which 
drains almost complelely, IIh; rale of distillation 
being maintained as nearly as practicable at, about 
4 c.c. p(‘r minute,* 

The distill;! t ion is continued until the ther- 
mometer at tlie head of the column show’s a tem- 
lieratiire of 200° C. ; the volume of Mils distillate, 
less any waiter present, is then read off and Its 
lK'rc*entage of the original volume of tar calculated. 

The quantity of tar or oil originally taken should 
he such Mint the amount of distillate to 200° thus 
obtained is at least 2.o0 c.c For greater accuracy a 
larger quantity is advaiilageoim, but the time 
requinal for the te.st is considerably increased 
t hereby. 

In the case of a product w’hi(4i only contains up 
to of constituents boiling above 200° C., such 
as the “ crude bmizol ” recovered from coal-gas by 
wa.sliiug. 2oO— fjOO c.c. of this material Is directly 
fractionated using a Young 12-bulb ix^ar column, 
ami the distillate to 200° collected, the preliminary 
ilistiilation to 230° Ixnng omitted in such cases. 

Purification of the distillate to 200° 0. 

In order to purify the distillate, not less than 
200 C.C., and preferably at least 230 c.c., is shaken 
w'ith one-qnarter of it.s volume of 10% aqueous 
(‘austic S(Hla, allow’cd to .settle, the caustic layer 
run off, and the oil washed with waiter, which is 
also run off, and the voIuiim' of i-csldual oil 
imai.surcd. q3i<‘ loss of volume i*oprosents approxi- 
mately the volume of lar-aclds In the volume of oil 
taken. 


• The n.mial nielhod of spocifyiMjr tho rate of diatlllatJon 
In “drops por fieoond ’’ Is uiiflati.sfaotory, as tho si/e of the 
drop may vary at least threofold, aceordinff to tho diameter, 
slope, and exact shape of tho end of tho oondeneer tabes. 
As the speriflcHtion of “ drops per second ” is, however, 
most convenient for timing, the number of drops per aecond 
equivalent tn any given number of c.c. per minute may be 
readily ascertained with the condenser used. With a vertical 
condenser, having an end cut oft square, one drop per 
second is usually approximately 4 c.o. per minute. 
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After alkali-washing, the remaining oil is shaken 
for 5 minutes with 8% of its volume of concentrated 
sulphuric acid and allowed to settle for 15 minutes.* 
The strength of acid used should closely approxi- 
mate to 05% Water is then carefully added 

down the side of the separating funnel so that it 
floats on the top of the acid layer, which thus 
becomes visible. With some oils the darkening on 
shaking with acid Is so great that the boundary 
between the two layers can only be perceived with 
great dilliculty until water is added in this manner. 
The acid layer is then run oil', and the oil washed 
by allowing a thin stnaim of water to fall through 
it without shaking. After running off the water, 
the oil is sliaken succ<-ssively with 10% aqueous 
caustic soda, and llnally with water, only gentle 
shaking being employed so as to avoid, as far as 
possible, the formation of emulsions. 

The dififoreneti between llie volume now remain- 
ing after complete separation of water and the 
volume remaining after wasliing with alkali gives 
an approximate Indication of the volume of nn- 
saturated liydroe;irl)ons (cldt'fly oleliaes) which 
have iK^en absortxal by the snlpliurie acid. 

In addition to tlie olehnes, other iinsatnratcd 
hydrocarhons are present (dienes, etc.) which are 
not absorbed by lli(‘ sulphuric acid, but in its pre- 
sence chiefly undergo polymerisation, yielding 
high-boiling hydrocarbons of unknown constitution 
boiling mainly from 300° to 100° 0., which remain 
dissolved in the oil. tiie olefines also yielding 
polymerised hydrocarbons to some extent. The 
actual amount of such condensable hydrocarbons 
varies greatly, and is much higher in products 
derived from the carbonisation of i)etroIenm pro- 
ducts than in those obtained from coal. An 
approximate estimation of the quantity of these is 
obtained from tlie volume of the residue left at 
200° on re-fractionating the washed oil. 

This oil, after freeing from water as eomiflotely 
as i>osslble, is again dlst Hied from a round- bottomed 
flask fitted with a Young 12-bulb pear column, at 
the rate of 4 e.e. per minute, atid separated into 
fractious. The method of coiled iug the fractions 
Is varied somewiiat according to the composition of 
the washed oil. 

(1) Where not less than 50% of the washed oil 
distils under the.se conditions below 00° C., the frac- 
tions arc directly collected as follows: - 
(a) up to 90°, this fraction then containing only 
benzene and toluene, together with earhon bisul- 
phide, and paraffins of similar boiling point. 

(ft) 00° -140°, this fraction consisting of benzene, 
toluene, and xylene, except for paraffins of similar 
boiling point. 

(c) 140°~lfi0°, consisting of xylenes, cumenes, 
etc., with paraffins. 


♦ III tho pwccHfl of shakint? with connontratcrl sulphurin 
acid, Bnall (iiiantitios of aromatic hy<lrncari)oiis am ahHoriicd 
In addition Pi rik'linoH, so ttiat tho pon ontatrcR of tho former 
BUbsoquently found aro always ral.hor lowor than tlio 
quantity prosout in tho oiit^inal mapuial. As. howovor. 
In practloo, tho products have also always to ho washod 
with concontratod sulphuric acid, tho icsults obtained for 
the porcontacros of aromatic hydrocarlions truly i-epicsont 
tho maximum quantities of thoso which could Ut obtained. 

S rovided that tho wasliiiuf to which they am subjected on 
le small scale is not more sevci-o than that which they 
roooivo in largo scale practiia? to l■omovo the unsaluratrd 
compounds. The quantity of acid iriven above, namely 
8% of 05% acfd with .5 minutx)s’ shaking, has boon found 
to effect a satisfactory removal of tho unsaturated com- 
pounds with all samplos tried, and not to cause extxmsivo 
absorption of aromatic hydrocarbons, and such alisoiption 
of those 08 does take place chiefly affects the xylenes, which 
are more readily attacked by sul huric acid than is toluene, 
whilst lion/ene is still loss affected. 

Satisfactory washing can be obt8.ined with many samples 
by the use of less than 8% of snlphiiru! acid, but it Is not an 
easy matter to judero, except by trial, how far this can be 
reduced, and the use of •the full 8% does not appear to 
cause undue removal of the ben^eno, and toluene in any 
case, If shaking is not prolonged for ifere than the epecifled 
6 zniuutes. 


(d) lt)0°--200°, consisting of higher homologues 
of benzene, with some paraffins. 

(€) Residue at 200°, consisting chiefly of the poly- 
merised hydrocarbons formed by the action of sul- 
phuric acid on the dienes, etc., in the original tar 
or oil. 

"(2) If the amount boiling below 00° is less than 
50%, as is often the case with crude naphtlia from 
coal-tar, some xylene may also distil over with 
benzene and toluene below 00°. Where the distil- 
late up to 00° does not amount to 50%, therefore, 
the first fniction is collected up to 0.5°, and the 
second fraction from 05° to 140°, and the renmliider 
of the fractionation made ns in (1). The fraction 
up to 05° is then re-fractionated, and the distillate 
np to 00° collected. The residue at 00° contains all 
(he xylene and is then added to the fraction 05°— 
140°, tlie combined amounts forming the fraction 
00°— 140°. 

(3) When the proportion of xylene and higher- 
boiling constituents is low, it is often not possible 
to continue the distillation up to 140°, owing to 
vapours in the later stage all condtmsing in the 
fractionating column. In such cases, xylene la 
iidded to the residue after the fraction up to 00° 
has l>een collected, and the distillation then coii- 
IlniKsl to 140°. In tluit ense the determination of 
the fractions 140°— 100° ;ind 100°- 200°, and residue 
jit 200° is omitted, or if required, a larger quantity 
of tlie original oil must, taken. The xylene must 
not be added btTore the fraction up to 00° is col- 
lected, as otherwise xylene w'ould come over with 
that fraction and w'ould count in the analysis as 
loluene. 

Soinet.imos the oil after w’ashing with sulphuric 
acid, caustic soda, and then w^ith wqtim’, forms a 
very persislont emulsion wltli the latter, which Is 
only sepanited with great difficulty. In sucli cases, 
the emulsion may he stesim distilled, when tlie poly- 
merised unsaturaled hydrocarbons remaiu beblnd, 
tlie distillation being continued until tbe volume 
of condensed wmter approxiimilely equals half tbe 
volume of s[)irit condonscMl. Th(‘ (litTerence betw'oen 
tbe volume of the steam distillate obtained alter 
seiKirallon of w'ater and the volume of oil after 
acid wa.shing, gives an api)ro\imale figure of the 
1 total unsjt turn It'd hydroearbons present, t.c., the 
combined amount of olefines and polymerl.sod hydro- 
carbons. In the subsequent fractionation of the 
steam dist lilt'd oil, this is stopped tit 1(»0°, and the 
rosidtio at 1(;0° taken as the fraction 100°— 200°. 
Some loss of Iht' lowt'i’-holllng constituents, esjie- 
clally of benzene, is, how't'ver, difficult to avoid when 
steam distillation Is carried out. 

Determination of benzene, toluene, and oruicne in 
the fractions up to 00°, ” “00°— 110°.” and in 
commercial benzol and commercial toluol. 
llefore these methods can be adopted It Is neces- 
sary that the sain])l(*s shall he freed as eompletely 
as possible from iin.sji titrated hydnicarhons and 
plienols. This is the case wdien the fractions have 
iM'cn pro])eiTy w’nshed wdtli snlifiiurio acid and 
caustic soda as described, hut in tlie ea.se of com- 
mereial Ix'uzol and toluol (his may not Ix' the case. 

qfiu* ordinary nu'tliod of ascertaining wind her such 
Itroducls are suffieieiilly free from unsaturated 
hydrocarbons consists in shaking 00 c.c. of the 
sample with 10 e.c. of sulphuric acid of 00% 
strength, and judging from tlie coloration of the 
acid layer wdicther Iht'se have bet'n sufficiently 
w’ashed, this not being the case if the coloration 
cxcet'ds a deeji yellow or light brown colour. This 
test, although useful as n quick test for w'orka 
control purposes, is far from satisfactory as a 
reasonably accurate mctliod for giving a compara- 
tive indication of the amount of unsaturated com- 
pounds present, and is by no means certain In Its 
indications, some samples which are In reality well 
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washed giving a bad discoloration, whilst others, 
in reality badly washed, may only give a 
slight discoloration. A iiiuch more satisfactory 
test, A'hich is quickly carried out and gives a 
relative quant itallvc indication of the proportion of 
unsaturated hydrocarbons luesent, is the determina- 
tion of the quantity of oxygen the sample will 
absorb from an acid solution of potassium perman- 
ganate, at tlie ordinary temperature. This lest is 
carried out as follows : — 

80 c.c. of water and 10 c.c. of dilute sulphuric 
acid (made by adding 1 part by weight of concen- 
trated sulphuric acid to 3 parts by weight of water) 
are placed in a stoppered bottle of about 300 c.c. 
capacity, 10 c.c. of the commercial spirit to be ex- 
amined added, and the whole shaken. The tem- 
ixjrature of the liquid sliould be between 15° and 
20° C. 50 c.c. of iV/10 potassium permanganate is 
then added, and the whole shaken continuously 
for exactly 3 minutes; if at the end of the first 
half minute the permanganate solution Is markedly 
decolorised, a further 5() c.c. of AyiO permanganate 
is added, and the shaking then continued for a 
further 2.^ minutes. 'I'lie excess of permanganate is 
then destroyed by the addition of 10 c.c. of a 10% 
potassium iodide solution, with vigorous shaking. 
The resulting solution containing Iodide is then 
titrated with A/10 sodium thiosulphate solution, 
shaking well between each addition, until both 
layers In the bottle become colourless. The end- 
point of the titration is sharply indicated by tlie 
final disappearance of the violet colour from the 
spirit layer, and there is no need to add starch ns 
Indicator unless the original spirit was coloured. 
The number of c.c. of thiosuli)hate solution required 
for the titration is deducted fr«;m the volume of 
permangamite solullon taken, the din’erence giving 
the numlK^r of c.c. of decinormal ]>ermanganate solu- 
llon reduce<l by 10 c.c. of the sample under the 
above conditions, and this figure gives a compara- 
tive indication of the extent to which the sample 
contains oxldls.Mld<‘ hiipurities. If the number of 
c.c. of fM^rmanganate solution rediUM'd i>y 10 c.(‘. of 
Ihe sample Is multiplied by 0-008 (1 c.c. A/10 
KMnO^ 00008 grm. oxygen) the n'sulting tigurt' 
gives the numl>er of grams of oxygen absorbed 
from permanganate by 100 c.c. of the spirit. 

W(‘ll washed samples show the reduction of from 
1 to 10 c.c. of ])ermanganate for 10 c.c., or O-OOS to 
008 grm. oxygen absorbed T>er 100 c.c., Init oth<‘rs 
give niiicli lilgher figures owing to insufllcieiit wash- 
ing. 

A completely unwashed spirit may also ]>e tested 
In a similar manner to ascertain approximately Ihe 
amount of washing it nMpiiivs. In such cases, 
10 c.c. of th<* sample is diluted with imn*, well- 
washed beir/ene to 100 c.c., and 10 c.c. of the diluted 
spirit taken for the t(‘st. 

Any insufficiently washed commercial benzol or 
toluol, i.c., any snm])le giving a higher oxygen .ab- 
sorption than 0-2 grin, per 100 c.c., shouM be sub- 
jected to further acid -washing before testing. For 
this puniose a volume of l.^jO 250 c.c. of the sam])le 
Is shaken with 2% of 0.5% sulphuric acid, if the 
oxygen absorption is about 0-2 grm. ])er 100 c.c.. an 
additional 1%, of sulphuric acid being u.seil for each 
additional 0-1 grm. of oxygen absorption. After 
removal of the acid layer and washing with water, 
aqueous c.aust1c soda and again with water as de- 
scribed on p. .58 T, the wa.shed spirit is transferred 
to a round-bottomed fia.sk, fitted with a glass tube 
for the introduction of steam, and connected to a 
condenser, and dl.stllled without introduction of 
steam until about two-thirds has distilled over; 
steam is then carefully blowm through the liquid 
until about 50 c.c. of water has condensed for each 
100 c.c. of the sample taken. The difference between 
the volume of spirit In the distillate, and the volume 
•originally taken, gives the loss due to acid-wash^ 


liig, the iierceiitage of which is calculated and 
allowed for in deteriiiliiing the i>eroentagt\s of aro- 
matic hydrocarbons in the oilgiiial In.sumcicntly 
wa.shed sample. 

Analysis of fractious “ up to 1)0° and 
“ 1)0°- M0°.” 

The percentage of l)enz('ne and toluene in tlK.* 
fraction up to 1)0°, and of benzene, toluene and 
xylene in tlie fraction !)0° — 140°, may be determined 
with eonsideiable accuracy by distilling these under 
.speciluKi conditions fiom a siini)le distillation flask 
of sland.ard dimensions, and a com])arison of tlie 
voluiue of th(‘ fraelioiis olil.iined between fixed 
temperature limits with thosi‘ obtained by distilling 
mixtures of known volumes of Ihe pure hydrocar- 
bons in the same api)ai'atus and under the same 
conditions. 

The apparatus required for the pur])ose consists 
of: (1) A standard Kngler 100 c.e. distillation flask, 
as employed in the petroleum industry, having the 
following dimmisions Internal dianmter of bulb, 
0-5 cm. : length of neck, 1.5 0 ein. : internal dia- 
meter of neck, 10 cm.; vertical heiglit of side tube 
above surface of liquid when flask is charged with 
100 e.c., 0-0 cm.; angle of side lube, 75-0°. Flasks 
whicli do not, vary more than 3% from any of these 
dimensions may ix‘ emiiloyed. 

(2) An cflieient water-cooled condenser. This is 
prefer.’dily a lO-iiich Liebig eondeinser plac*ed verti- 
cally, tlie connection witii the flask tx'ing made 
by an jida])ter, or liy having Ihe side, tube of the 
flask sulliciently long and bending it to fit the 
upper end of the condenser. 'I'he condenser used 
must in any ca.se be of a form which drains (juickly 
and as coinphdtdy ;is possible. 

(3) A .set of calibrated graduated cylinders (60 
.and 100 c.c.). 

(1) An accurate tliermoineter. which i.s fixed In 
the distillation flask with I lie lop of the bulb just 
below the bottom of tlie sbh* tube. Wltli the aliove 
dimensions of the flask, the length of stem l;>elow 
tlie cork is then about 100 mm. 

The accuracy of the determinations probably 
depends more on the correct reading of the thermo- 
meter than on any oilier single point. The thermi>- 
metiM- used should priderably have a bulb of 
moderate size, and should be graduated in ^ 
degn‘es over a r.ange of at least 70° to 130°; 
the 80° gradu.ation mark should be about 140 mm. 
from the bottom of the bulb, so that when the 
lliermonnder is fixed in the flask in tlie correct 
position, this point is well above the top of the 
cork. 

Valihrdtion of the. thermometer. Tlie thermo- 
met<‘r should he graduated with an iinniersion of 
100 mm. (this being tin* exliuit to whieli the stem 
is heated by the vapours un<l(‘r the eonditions of 
the test) and then no correct Ion is nect'ssary 
for tlie length of tlie mercury column not heated 
by the vapour. Previous to us(‘, it should he veri- 
fied, or the eorn'etioiis as<-erta hied, for the tem- 
peratures 80°. 8.5°, fl0°. 100°. 10.5°, and 110°. with 
100 mm. immersion. Tu order to avoid nil.sta.kes in 
reading tlie tlierniomoter it is eoiivenlenf to put a 
distinctive mark on it at (he aetunl graduation 
found to correspond on (hat f iKuanoineter to the 
eorreeted temperatures S0°. 8.5°, J)0°, 100°, 103°, 
and 110° Nat. Phys. L.ah. standard. 

Correction for hurometer. Before making a test, 
the reading of tlie barometer in millinietres 
(corrected io 0°(\) is taken, and the barometer 
eorreetlon ascertained from the usual formula, 
barom. eorrn. ^ 0 00012 (700 - p) (273-ff°), where 
p = the height of the barometer in mm. eorreeted 
to 0°C., and t° the boiling point. The magnitude 
of the correction increases with Increasing boiling 
point, but within the range 80° to 120° the following 
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table ot corrections for barometric pressures from 
772 to 720 mm. Is of sufficient accuracy 


p 

corr. 

P 

corr. 

P 

corr. 

m 

-0’55 

754 

-fO’80 

736 

+ ITO 

770 

-0’45 

752 

+0’35 

734 

-fll5 

m 

--0”65 

750 

4-0*45 

732 

-81*25 

760 


748 

4-0*55 

7*30 

4-l’35 

764 

-0‘20 

746 

4-0*65 

728 

4- 1*45 

762 

-OTO 

744 

4-0*75 

726 

4- 1*50 

760 

O'OO 

742 

4-0-85 

724 

4-1*60 

758 

-fOTO 

740 

-tO-90 

722 

-81*70 

75G 

+ 0*20 

738 

tl-00 

720 

-81*80 

A thermometer 

which 

has been 

calibrated with 

n -^1 


tne steiu Loiuincivtij . 

for the lest., but in that ease the corrceliou 
for uiiheated mercury cohimii must be made 
in ndditiou to the barometer correction, in 
accordance with the usual formula, stem correc- 
tion = O OOOliH where T - the observtM.1 

boiling point, the temperature of the air around 
the unheated portion of the steam, and A the length 
of the emergent mercury column, expressial in scale 
degrees. Tables for tlie value of this correction 
are given in Young’s “Fractional Distillation” 
(Macmillan and Co.), p. Fi, and a graph for the 
purix)se by Whcider (this .loiirnal, IDld, HUS). 

liefore using a thermometer for the test, a few 
blank tests should be made with it, using mixtures 
made up of known amounts of pure benzene and 
toluene, and of pure benzene, toluene, and xylene, 
in order to ascertain tL.it tin; results obtained with 
the thermometer are substantially correct. It has 
been found in oiu* or two cas(‘s that certain ther- 
mometers, althougii anile correctly graduated, do 
not give correct results, as tliey have a pronounced 
lag. The cause of this has not been delinitely 
ascertained, but api>ears to be due to the nature 
of the glass u.sed in the manufacture of the thermo- 
meter. It is also advisable to carry out periodi- 
cally similar blank tests on known mixtures with 
any thermometer In use for the analysis, to make 
sure that the readings given have not undergone 
change since its veriflcatlon. 

Method of diHtillation. In carrying on the dis- 
tillation, a measurwl volume of the liquid to be 
tested is distilled from the Engler llask at the 
rate of about 7 c.c. tier minute. A slightly higher 
rate has no material efl’ect on the results, but if 
the rate falls much below 7 c.c. aiipn'ciably in- 
creased fractional condensation takes place in the 
top and neck of the distilling llask, and may cause 
Incorrect results. The flask Is heated by means 
of a small llunseii flame Impinging directly on the 
bottom of the flask, the distillation iKung carried 
out at a s[)ot as frei' from draught as practicable, 
a cylinder of fine wire gauz<i being also placid to 
surround the burner and flask up to the level of 
the top of the bulb of the flask. The distillates 
are collected in the graduated cylinders, and when 
the thermometer reaches the specified temperature, 
the flame is extinguished, the condimser allowed to 
drain, and the volume of the distillate measured. 

* Measurement of volumes and determination of 
tpeoiflc ffravity. Tho siwcltlc Rravitlcs emi'Ioywl 
In the determinations are, throughout, those ot 
the liquids at IS-fioC. compared with water at 
15-5° 0. and all volumes given are those of the 
liquids at C. To correct the ohservod sp. cr. 
at any other temperature to that at ’-ro • 
case of spirits, 00009 is added for each 1 C. Uie 
observed temperature Is above 15'5 , or deducted 
for each 1® below that temperature. In the case 
of tar or products consisting chiefly of high-boiling 
oils, the factor used is 0-0007. 

Fraction ” up to 90® ” and commercial denzoL 

When mixtures of beniene Jnd tolue^ 
tilled from* a distillation flask under the flpecinea 


conditions, the percentage of distillate at any 
given temperature is constant, and if the volume 
of distillate from 100 c.c. of the mixture to any 
temperature is deteniiined for a definite rate and 
for a definite size of fractionating flask, then with 
an unknown mixture of benzene and toluene, the 
l)eroentages of benzene and toluene can be found 
by comparing the volume of distillate obtained 
under tho same conditions with that found in the 
case of mixtures coutaining known amounts of the 
two constituents (James, this J., 1910, 230). 

The results obtained with pure mixtures of ben- 
zene and toluene are most conveniently plotted out 
in the form of a graph, temixiratures suitable for 
the collection of the distillate being 8.^)® corr. for 
mixtures coutaining up to 25% of toluene, and 90 
corr. for mixtures coutaining from 20 to 40% of 
toluene. The percentages of toluene are plotted as 
ordinates, and the percentages of distillate as 
abscissa*. In compiling Graph 1 the following 
mixtures were employed 


Up to 85 

cerr. 

Up to 90 

^ corr. 

Benzene 

Toluene 

Benzouo 

Toluene 

c.e. 

c.c. 

c.c. 

c.c. 

97 

3 

80 

20 

94 

6 

75 

25 

90 

10 

70 

30 

85 

15 

65 

35 

80 

20 

60 

40 

75 

25 

55 

45 


111 the case of the fraetiou “up to 90° ” or of 
any mixtures of benzene and toluene only, not con- 
taining more than 45% of tho latter, 100 e.c. (or 
less if the quantity available is iiKsiitlieieut) is dis- 
tilled from the Engler flask under tlie saine condi- 
tions and tlie percentage of distillate to 85® corr. 
or 90° corr. ascertained. From Graph 1 the per- 
evntage of toluene Is read oil’ coiTCspoudiiig to the 
pt^rtvntage of distillate found, that of benzene being 
found by difference. 

Varhon bisulphide and paraffins. When these 
impurities are absent, the reading obtained from 
the graph gives directly the percentages of benz(‘ne 
and toluene in the samide. The pere(‘iitagi‘S of the 
above impurities, when iireseiit, can lx* ascertaim.^, 
together with the necessary correction in the 
amounts of benzene ami toluene, from a determina- 
f ion of the sp. gr. of the fraction or sample before 
and after removal of carbon bisulifliide from it. 

Varhon bisulphide. To carry out this determina- 
tion, the sp. gr. of the saiiqile is taken by any 
method giving results accurate to the third place 
of decimals. A further 100 c.c. (or the combined 
distillate to 85® or 90° and the residue from the 
dlstillMtion tost) Is then mi.xed with 100 c.c. of 
alcohol or industrial methylated spirit (free from 
paralUns), 5 grms. of roughly powdered caustic 
soda added, and the whole shaken for five 
minutes. 200 c.c. of water is then added, with 
renewed shaking; after sell ling, the lowi-r aqueous 
layer is run off, and the spirit washed twice with 
successive quantities of 25 c.c. of water and dried 
with Ignited (^ilciuin chloride, fl’ho sp. gr. of the 
dried spirit Is then taken accurately to the third 
decimal place. 

From the sp. gr. of the spirit before and after 
removal of enrbon bisuUihlde, the percentage of 
carbon bisulphide present may be cnlciila^d 
Nickels, Allen’s “Comm. Org. Analysis,’ Vol. 11., 
part 2, p. 183; Splelmann, this J., 1910, 390) on the 
assumption that the sp. gr. Of carbon bisulphide 
is 1-27, and that no expansion or contraction occurs 
on mixing the latter with benzene or mixtures of 
benzene and toluene, for then if a is sp. gr. of spirit 
after removal, and b the ap. cr. liefore remo^val 
of CS„ and » the percentage by voinme of OB,, 
1 '!I 7 »+ ( 100 -®)® =1006, or ®=100x (6-«)+ (T27-o). 

tft (act, however, the aasumptlon that no expan- 
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slon or contraction occurs on mixing carbon bisul- 
phide with benzene or mixtures of benzene and 
toluene Is Incorrect, as appreciable expansion does 
occur (see F. D. Brown, J. Cheni. Soc., 1870, 38, 552; 
1881, 39, 205), and the observed specific gravity of 
mixtures of benzene or of benzene + 1 oluene with 
carbon bisulphide in Known proportions, is always 
lower than that calculated from the perctmtage of 
the components and their specific gravity by a 
definite amount, k, and to obtain the percentage of 
carbon bisulphide by volume corrected for this 
expansion, the value, ft-f/c, must be substituted for 


Graph 2 has been compiled to enable the direct 
reading off of the percentage of CS, in the sample 
from the sp. gr. before and after removal of CS , 
the correction for expansion Ixiing made In setting 
out the graph. The lower line of ordimitcs gives 
the observ^ed sp. gr. before CS, removal, and the 
abscissie the observed sp. gr, after CS, removal, the 
percentage of OS, being read off from these on the 
I broken black lines marked 0— 5% of CS,. 

Parajjim . — In a similar manner, the percentage 
of i>arafiins present may be calculated from tlie 
I observed sp. gr. of the sample after removal of CS,, 



5 In the above formula, which then Iwomes 
a? -'100x{ (8-fA*)-«)4-(l-27-a). 

The value of k varies with different proportions 
of carbon bisulphide and also slightly wltli differ- 
ences in the proportion of toluene present, but an 
average figure for this value for percentages of 
carbon bisulphide up to 5% may be taken without 
material error as follows : — 

% CS, k 

1 00010 

2 00015 

3 00020 

4 00024 

6 0‘0027 


and the sp. gr. which a sample containing the per- 
e(‘nlage of toluene found would have if paraffins 
were absent. As no material expansion occurs on 
mixing benzene and toluene at any rate with the 
amounts of the latter found In the fraction “ up to 
90° ” or ill commercial IkuizoI, this last figure may 
be directly calculaU^tl with sufficient accuracy from 
the iK'rwntage of benzene and toluene found by the 
distillation to 85° or 90°. 

Expansion does, however, occur on mixing 
paraffins with benzene or mixtures of benzene and 
toluene, and correction must be made on this 
account In the case of paraflins as well as with CS^, 
and necessary formula becomes;- 
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percentage by volume of paraffins In CS -free si)irlt 
=100x I (a+/c')-c}-i- (p~c). 
where a is observed sj). gr. after CS, roiiiovni, c the 
sp. gr. of jmniflin-frro bonyjouo-tohwno mixture cal- 
culated from tlie disfillallon to 85°, p the sp. gr. 
of paraffins, and A”' tfi(‘ correcf ion for (‘xpanslon. 

The exact sp. gr. of the paraffins pn'sent Is un- 
known, but it has Iwn found by isolation of them 
from these products, that this may be taken with- 
out material error as OT'IO in this fraction up to 
90® or in commercial benzol. The value of A* also 
varies considerably according to the percentage of 
paraffins present (the expansion Ix^ing much greater 
on the addition of (he tirst 1% than for any suc- 
ceeding 1%) and also slightly with the percentage of | 


percentages found of these two impurities. In the 
distillation to 85® or 90®, carbon bisulphide behaves 
as tliongh it were benzene, and if paraffins are 
af)sent but CS^ present, tile result obtained by 
(Jraph 1 gives the true percentage of toluene 
correctly, and the true benzene figure Is 100 -C-T 
wlu're T is the percentage of toluene found. 

Whetlier the pa ratlins, when present, are of such 
boiling point that tlioy are proportionately divided 
l)ehv(‘en the benz(‘ne and toluene fractions is un- 
certain and probably variable with different 
samples, hut tlie evidence appears to show that 
they are lii fact roughly iiroportional, and that If 
this is assumed no material error results. 

Making (his aHsumi)tion when CS^ and paraffins 


graph 2. Percentage ofCS2and Paraffins 
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toluene in the mixture, but for practical purposes 
the following values of Ic' may be taken. 

Paraffins % 

1 ... 0-0017 

n 00021 

10 00025 

li> 0-0029 

20 ooo;i;j 

From the observed sj). gr. of the sample afte 

removal of CS^ and the percentage of toluene foiim 

by Graph 1 uneun .-etod for parallins, the percmilag 
of paraffins In the sauifile after removal of CS 
may be read directly from Gniy)h 2. Th(‘ upyx*' 
line of ordinates gives the “ nncorreeted ” pei 
centage of toluene found, and the ab.sclssa 3 th 
observed sp. gr. of the sample freed from (’S , Ih. 
percentage of r)aiaffins being read off from these o 
the full black lines marked 0 -25% of paraffins. 

The peicent.age of paraffins thus found, is that i: 
the sample after removal of CS,, and to obt.ain th 
true r)crcentage of the paraflins In the origina 
sample, this llgure must he multiplied by 100- C 
and divided by 100, where C is the iK^’centagc o 
CS, found in the sample. 

The percentages of benzene and toluene found b; 
Graph l are those which would be the case if nl 
carbon blsulj)hlde and paraffin were present. Th< 
volumes of benzene-f toluene preseni 
In 100 volumes is 100— C—P, whe^ C and P are tli( 


are present, the i)ercentag('S of benzene and toluene 
may be cdlculalcd as follows; — The total volume 
of benzene and toluene present is 100-0- P. Then 
if IP and ar(‘ (he iK.TC(‘ntag(‘H of benzene and 
toluene toujid by Graph I from the percentage 
distilling to S;)°, and li and T the true percentages 
of b<‘nzcno and toliume corrected for paraffins and 
carbon bisulphide present, 

H- (100-0 -P)(B'-0)-r- (100-0), 
T-(100-0-P)T'-(100-('). 

With most products from tar consisting cbletly of 
benzcii(‘, the perccntfige of j)araffins and OS jmesent 
is comparatively small, that of carbon bfsiilphlde 
b(‘ing mosi !y from Oo to 1-5%, and tlint of y)arafflns 
not exceeding 5—0%, being in the majority of 
eases much le.ss: in such sami)los the ix^rcentnge of 
bcmzene and lobauje corrected for these? may be? 
obtainexl with sutliciont accuracy by a simpler cal- 
culation. nanudy by multiplying the percentages of 
those found by Grayih 1 by 100 tnintift (be combined 
percentages of carbon bisulphide' and paraffins found 
by Graph 2, and dividing by 100, In which case 
P.-IPx(100-0-P)^100, and 

T-/J''x (100-0- P)-rl00. 

With only such amounts of cai-hon bisulphide and 
paraffins present, the llgures ohlaIne‘d by the shorter 
methoel differ only by fractions of 1% from those 
found by the longer method, i.e., by an amount 
which Is smaller than the unavoidable experimental 
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errors. The longer method is only necessary with 
prodiK ts such as the “ fore-runnings ” collected in 
large scale distillation previous to collecting “ com- 
mercial ” benzol containing much (see Si»iel- 
mann and Butlor-Jones, this J., 911) and with 

products containing very high proportioihs of 
paratilns, such as are sometimes obtained from 
vertical retort tars, or from the low temperature 
carbonisation of coal. 

Commercial hcnzol. Samples of comim'rcial 
benzol may be analysed by the method given for 
the “fraction up to 90°’’ (see page 00 t), but in 
certain cases slight modifications are advisable, 
namely if (1) thti i>erc(‘ntag(.‘ of toluene i)reseiit is 
less than 3—4%, and (2) if the i)er(;entage of toliiem; 
is high. 

Wliere the percentage of toluene is below 3—4%, 
the method is slightly modified by distilling to 85° 
a mixture of 95 c.c. of the sample with 5 e.c. of [)ure 
toluene. From CJrafjh 1 the peicentage of toluem; in 
this mixture is reatl oil from the percentage dl.s- 
tilling to 85°, and this (igure minus the 5 c.c. of 
toluene added, multiplied by 100 and divided by 
95, giv<‘s the j)erc('ntage of toluene in the original 
sample, the difference l)C‘tween this tigure giving 
the iKU’centage of b(‘nzene in tlie sample, if carbon 
bisuli>hide and i)araflins are absent. Th(' correc- 
tions for these are ascertained as specifi(‘d above. 

Where the f)ercentage of toluene Is high, this is 
mostly accom[)ani(‘d by small (luantlties of xylene, 
and in the t(\st such xylene counts as an equal 
amount of toluene. For many purposes this is 
immat(‘rial, and the results given by the test are 
correct if the figure found for toluene is r(‘corded 
as “ tolueneq- xylene.” If it is desired to ascertain , 
the separate p(U’ceritag(‘s of toluene and xylene, 
500 c.c. of the sample is distilled with a Young 
12*bulb i)ear column, tlie fraction “up to 90° ” 
analysed as above, and tile residue at 90°, consist- 
ing of benzene, tolmuie, ami xylen(‘, analysed by 
the motliod given below for the “ fraction 90° — 
140°. ” With a product such as tlie comiiMUvial 
bO/OO’s benzol, which always contains considerable 
amounts of xylene, this procedure is always advis- 
able. 

Vnwashed benzol. In some works it is the prac- I 
lice to fractionati* the crude naphtha previoii.s to 
washing with acid, etc., and ttien to subject the 
unwashed benzol and unwashed toluol separately 
to the washing ])rocess. 

To analyse such a snmph* of unwashed btmzol, 
it is washed with 8% of its volume of eonccui- 
traf(‘d sulphuric acid, in the manner described on 
p. 58 T, The washed spirit is transferred to a 
round bottomed tiask, fitli'd with a tube for intro- 
ducing sl(‘am, and distilled with steam as already 
described ([>. 57 t). The distillate after removal 
of water is analysed by the method just de.scrilxal, 
due allowance iH-lng nia<le for the loss on acid wash- 
ing in calculating the i>ercenlages of benzene, 
toluene, carbon bisuli)hide, and parallins in the 
original unwashed .sample. 

Fraction 90° — 140° (/. and commercial toluol. 

The principle upon which tiie determination of 
the iierccmtages of benzene, toluene, and xylene in 
such samples Is carried out is as follows When 
the distillation of mixtures of these hydnx'arbons 
in known proportions is carried out In the sanu* 
apparatus and under the same conditions as 
described for the “ fraction up to 90°, ” it has Ixxm 
found that the i>ercentage of the distillates obtained 
btdween fixed ranges of tempera tuix* is quite con- 
stant, and that if a graph be drawn up In which 
the percentages boiling bt^low a fixed t.emi>erntiire 
are plotted as ordinates, and the i>erceutage8 of 
residue at a higher fixed temperature as ab.scissa*, 
the points on the graph corresponding to the known 
percentages of benzene and toluene in the mixture 


lie on regular curves. From the results obtaiueil 
In a large number of distillations of mixtures con- 
taining varying but known amounts of pure 
benzene, toluene, and xylene and measuring (1) the 
percentage boiling up to 105° corr. and (2) the 
residue left at Il<)° corr.. Graph 3 has been plotted 
in the manner mmitioned, I he continuous line curves 
giving I he iicrcentage of toluene and the broken 
line curves the percenlage of benzene corresponding 
to the percentages of dislillate up to 105° and above 
110°. With a mixiure of Ixuizem', toluene, and 
xyUme in unknown quantith\s. the jicrcentages of 
ili.stlllate up lo 105° corr. and above 110° corr. are 
a.sccrlalned jiiul the perccntagi's of benzene and 
toluene present, may tlien lie directly read off on 
Graph 3 from Die broken iiru‘ curves and full line 
curves rc.sjtectively. The ixu-centage of xylene is 
found by difference. There seems no reason why 
a simil.ar irndhod should not be (‘Uiployed for deter- 
mining l!ii(.‘c successive JiKunbers of any homolo- 
gous series ])rovlded I hat they ilo nol form constant 
boiling mixtures and that Ilnur boiling iioints are 
not too close together. 

Note. In the melhod as originally iiublished, the 
lemiMuatures for the inlermpllou of the distilla- 
tion were taken as 105° and 117°, and for six'cial 
reasons whicli wiu’o only of a lemporary nature, the 
thermonuder graduatiMl wilh coniphde Immersion of 
I he .shun, and an a]>proximale correclion for baro- 
meter and unhealed stiun emiiloycd. For several 
reasons it has Iwen found Ixdter to employ a ther- 
mometer graduati'd wilh lOII-mm. immersion to 
avoid the nec(‘sslty of making any correction for 
unheated stem, which makes slight aUerallons In 
the form of I he graph, and in order to avoid con- 
fusion between the old and new graphs, the latter 
was drawn up for a different t(*mpi‘raturc interval. 

The method, wdlh the spetdfied interruption 
points of 105° and 1111° only holds generally for 
samples containing 50-75% of toluene, and for 
such as give at least 5% of distillate up to 105° 
and 5%, above 11fi°. Samples \vhieh do not fall 
williiii these limits can, however, bt^ readily 
analysed by the metliod by adding to them such 
known amounts of pure lienzone, toluene, or xylene 
ns bring tlie mixture within these limits, and distil- 
ling the mixture under the standard conditions. 
From tlie iierciuitages of Ixuiziuie, toluene, and 
xylene found In the mixture, and from the known 
amounts of benzene, toluene, or xylene added to it, 
the iKWcenlagos of the hydrocarbons in the original 
sample are readily calculated. 

If in addition to xyhuie small quantities of 
cumenes or similar liigluu' boiling aromatic hydro- 
carbons arc present, the results obtained by the test 
are unaffected, excci>t in .so far that the difference 
tigure between 100 and the pcrctmlagi's of benzene 
plus toluene then gives the iHU’Centage of xylene 
I)lus higher boiling aromatic hydrocarbons Instead 
of that of pure xylene. 

Carbon bisulphide, if pn'sciit In tlie sanqile in 
more than a small amount, renders tlie results less 
accurate, but it is never i)rcs(ml in ajiprcciable 
amount in the fraction 90°— 1 10° jircpared as de- 
scribed. Commercial products, sucli as 50/90’s 
benzol, may conl.aiii more of this impurity, but such 
s;miph‘s, as already mentioned, should first he <Ii8- 
tllled into a fraction up to 90° and residue at 90°, 
and the two fractions aiialysixl separately. 

Parafiiiis, xvhcii iircscnt, affect the results some- 
what. hut a corn'ctlon for tlie error thus caused 
and an estimation of th(‘ percentage of paraffin 
present can he asivrtained from the sp. gr. of the 
sample In the manner described later. 

Method of distillation. As In the case of the 
fraction “ up to 90°, ” 100 c.c. of the fraction 90°— 
140° is distilled from the standard lOngler flask at 
the rate of about 7 c.c. per minute. When the ther- 
mometer sliows a temperature of 105° corr. the dls- 
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Ullatlon is slopped, the condenser allowed to drain, 
and a fresh cylinder placed under the condenser. 
The distillation Is then continued under the same 
conditions until the thermometer shows a temi)era- 
ture of 110^ corr., when the distillation Is again 
interrupted. The residue, after cooling, Is poured 
Into a third cylinder, and the contents of the three 
cylinders are measured at a temixu’aturc approxi- 
mating to that of the IhO c.c. taken for analysis. 
The total volume of the three fractions up to 105"^, 
and al)ov(‘ 11 should not amount to 
less than 00-5 c.c. 

In the absence of ])arairms, the i)ercentages of 
benzene and toluene are directly read off from the 


very easy to estimate the amounts which should be 
added. The following are examples frequently met 
with 

(1) The ixircentage of the sample boiling either 
up to 105° or above lltJ® may be below 5%. In this 
case 90 c.c. of the sample is taken and mixed pre- 
vious to distillation with 10 c.c. of benzene, if the 
distillate up to 105° was below 5%, or with 10 c.c. 
of xylene if the residue above 110° was below 6%. 
Thus, If the first test showed less than 5 c.c. below 
105°, and a mixture of 90 c.c. of the sample with 
10 c.c. of benzene gave 10 c.c. to 105° and 21 c.c 
above 110°, then from Graph 3 the amount of bem 
zene in the mixture is 15%, and that of toluene 72%, 


BENZENE-TOLUENE-XYLENE GRAPHa 

Belor^ 1059 


Benzene Curves 
Toluene Cur res 


Black Ootfed 
Black Full. 



Below — 


percentages below 105° and above 110° by means of | As 10 c.c. of benzene was added, the 90 c.c. of the 
Graph 3. I original sample contains 15—10-5 c.c. of benzene 

If as the result of the distillation, values for the ! and 72 c.c. of toluene, whence, in the original 
fractions up to 105° and above 110° are obtained sample benzene -5x100-5-90-5-5%; toluenc=72x 

which give no value for benzene and toluene on | 100 -f- 90 - 80-0 % ; xylene -100— 5-5 — 80 — 14-5%. 

Graph 3, owing to the composition of the sample | (2) The percentage boiling both below 105° and 
being such that it does not fall within the limits above 110° may be below 5%. In this case 80 c.c. of 
already specified, a further portion of the siiinple the sample may be mixed with 10 c.c. of benzene 

is taken less than 100 c.c. and made*up to 100 c.c. and 10 c.c. of xylene, or If the percentage of toluene 

with a known amount of pure benzene, toluene, or is very high, 75 c.c. of the sample Is mixed with 

xylene. The quantities of these which it Is neces- 15 c.c. of benzene and 10 c.c. of xylene. The per- 
sary to add vary according to the composition of centage of benzene found In the mixture, less the 
the sample, but with a little practice It becomes quantity of benzene added and that of toluene found 
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(without deduction) multiplied by the number of 
c.c. of original spirit taken and divided by 100, then 
gives the percentages of benzene and toluene in the 
original, that of xylene being found by difference. 

(3) The percentage boiling above 11G° may be so 
high that no reading can be obtained on the graph. 
With thlK class, 80 c.c. is mixed with 20 c.c. of ben- 
zene and the mixture analysed, the percentages of 
benzene, toluene, and xylene In the original sample 
being calculated in a similar manner. 

(4) The percentage boiling below 10.5° may be so 
high that no rending can be obtained on the 
graph. Ill such cases, which include samples with 
rather high percentages of benzene, and In many 
cases the fraction “ 00°— 140° ” obtained as six^cl- 
fied above, 80 c.c. of the sample is mixed with 
20 c.c. of toluene. Where the f)ercentage of benzene 
is very high, the mixture of 80 c.c. with 20 c.c. of 
toluene may still contain btdow 50% of toluene. 
This rarely occurs with the fraction 90°— 140° ob- 
tained as speclfted, but may happen with products 
such as 50/90’s commercial benzols. In such cases 
a smaller volume of the original and a larger 
amount of toluene may be taken, but the smaller 
the proportion of the original taken, the greater is 
the unavoidable experimental error in the results. 
Where results are desired as accurate as possible, 
and the (piaiitity of the sample available permits 
of It, it Is then better to distil 2.50 c.c. of the sample 
with a column info the fractions “ up to 90°,” and 
“ above 90°, ” and to analyse these separately, the 
first by the method given above for the fraction 
“up to 90° “ and the second by that for the frac- 
tion “ 90-140°.“ 

Paraffins in fraction 90°~140°.- The results ob- 
tained in the manner described give the pc^rceut- 
ages of benzene, toluene, and xylene, on the assump- 
tion that no i)arallins are present. When these are 
present, they couut in the test as aromatic hydro- 
carbons, and thus bring about an error In the 
results. From blank t<‘sts made with mixtures of 
the three aromatic hydrocarbons with ])araffins. It 
has been found that wluui the r)ercentage of 
paralfms does not exceed .5—7%, no material error 
is caused l»y assuming that the result, for each of 
the three aromatic hydrocarbons is affected in pro- 
Iiortlon to the total i>ercentage of i)araflins present, 
and that the true i)ercent,ages of benzene, toluene, 
and xylene may be obtained by multiplying the 
“ uncorrected “ percentages found as alnwe by 
100 minus the percentage of paraffins present and 
dividing by 100. 

The percentage of paraffins present may be found 
with a fair degree of accuracy, from the sp. gr. of 
the sample, in a manner similar to that employed 
in the ca.se of the benzene fraction. The sp. gr. 
of a mixture of benzene, toluene, and xylene of the 
“ uueorrccted ’’ percentages found can l)e calcu- 
lated from the sp. gr. of pure benzene, toluene, 
and xylene. 

If there were no expansion or contraction occur- 
ring when benzene, toluene, and xylene are mixed, 
and also no expansion or contraction on ilie addition 
of paraffins to tills mixture, then If a Is the calen- 
lated Fp. gr. of paratfin-free mixture, h the ob.si'rved 
sp. gr. of the sample, and c tlie sp. gr. of paraffins 
present, the percentage of paraffins present would 
be 

lOOx (ft-a)-f- (c-a). 

But, in fact, expansion occurs both when benzene, 
toluene, and xylene are mixed and also on addition 
of paraffins to these mixtures. If fc* la the fall 
In sp. gr. due to expansion on mixing benzene, 
toluene, and xylene, and fc* the further fall on 
addition of paraffins to this mixture, then 

% paraffins^. 100 x 

The value of k* varies somewhat, but within the 


range of the proportions of benzene, toluene, and 
xylene usually present In the fraction 90°— 140° or 
In commercial toluol, it may he taken ns having 
a constant value of 0 0010. The value of 
for the combined fall in sp. gr. on mixing benzene, 
toluene, xylene and paraffins has been found experi- 
mentally as an average value as follows: — 


Purafllns % 
1 ... 
2 ... 
5 ... 
10 ... 
15 ... 
20 ... 


... 0 0012 
.. 00014 
. . 0 0019 
... 0 0022 
. . 0 0025 
... 00030 


The average value of the sp. gr. of the paraffius 
present in this fraction may also vary, but has 
iK'en found by isolating them to usually about 
0-74 which is taken as the value of c. 

The sp. gr. of iKUizene, free from j)araflin hydro- 
carbons, is 0-885. With n'gard lo the sp. gr. of 
jmre toluene, authorities differ. Tlie tigure Is 
usually given as 0-870, w’hieh is rarely exceeded 
In samples of commercial “pure toluene’’ obtained 
from coal-tar. W. 11, l’(*rkin, senior, however 
(.1. Chem. Soc., 1S90, 1191), show'ed that when such 
toluene is converted into the snlphonlc acid and 
the latter pnrifiwl and reconverted into toluene, 
the hydrocarbon thus ol)tniued, absolutely free from 
paraffins, lias the sp. gr. of 0-8721, and a repetition 
of bis w’ork has confirmed this figure. The sp. gr. 
of toluene, free from paraffins, is therefore taken 
as 0-872. 

In Ui<» case of xylene, the sp. gr. is in any case 
uncertain, as this is a mixture of o-, m-, and 
p-xylene, each of which has different boiling point 
and different specific gravity. Perkin found the 
sp. gr. of the.se three xylmios, wbmi pure, to be 
o-xylene 0-8818, 7/?-xylene 0-8091 aTid p -xylene 0-8001; 
as the mixtures of xylenes from coal-tar etc. usually 
consist to tlie largest extent of w-xykme, with a 
smaller amount of p-xylene, and still smaller 
amounts of o-xylcne, the average sp. gr. of the 
xylene mixture entirely free* from paraffins may 
be taken as 0-808. roinraerelal “pure xylene** 
rarely has a higher sp. gr. than 0 805 — 0-800, and 
like the commerelal “pure toluene,” still contains 
small amounts of paraffins. 

Having obtaimsl the “ nncorreeted ” percentage 
of benzene, toluene, and xylene In the sample In 
the manner already descrilied, and also the sp. gr. 


GRAPH 4 


Calculated sp gr op Raraffin-free 
MIXTURE® OF Ben2Ene, Toluene AMD XylemE 



of the sample, the percentage of paraffins is deter- 
mined as follows from Graph 4 the calculated 
sp. gr. of the mixture Is read off from the per- 
centages of benzene and toluene found (the sp. gr. 



% Tolukne 


BO 


coraiiierclal xylene of sp. gr. 0-805. The iH^rcx'iitage 
of paraffins, of course, then comes out slightly less, 
as a small iimoiiiit of these is inclmled In the 
“ commercially ” pure toluene and xylene. 

As previously stated, when the [HTcentage of 
paraffins exceeds about 7%, the “ urK'orrected ” 
figures obtained for benzene, tolueiu*, and xyhn* 
are not necessarily in proportion to the true p(‘r- 
centages present, and th(‘ “corrected” figures 
obtained in the manner specified may be in error 
to the extent of *2— Witli most coal-tar pro- 
ducts, the ix'rcenlage of paraffins rarely exceeds 
6%, but in certain samples, such as tlie products 
from coal-tar obtained in vertical retorts, the p(‘r- 
centage may rise to 'J.) fo, and is often still higher 
with products obtained by very low temperatun* 
carbonisation. 

Blank tests with known mixtures of the aromatic 
hydrocarbons containing up to 10—25% of T)arnfflns 
have shown that this error may be greatly icdncoil, 
if In the distillation of the fraction “00^—140'^” 
such quantities of benzene, toluene or xylene are 
added to it that the mixture contains betw(‘en 52 
and 58% of toluene nneorreeted for paraffins, and 
on dtstlllatlon gives not less than 20% respect Ivoly 
of distillate up to 105° and residue “above 110°.” 
For percentages of paraffins above 25%, wlillst the 
method give.s fairly accurate figures for the per- 
centage of paraffins, no metliod has been found 
whereby It Is possible to get aceitrate determina- 
tions of the percentages of benzene, toluene, and 
xylene present. 


\ ase 83a I 

670 m 874 BTB 878 
CALC 5P CP 

p. 57 T. If the f)ercentage of xylene is not required, 
in.stoad of steam-dLstilling the residual oil after 
treatment with sulphuric acid etc., this may be 
di.stilled without sl<*am, using a good eolninn, and 
collecting the distillate to 140° (adding a little 
xylene if the thermometer does not reach 140°) 
and making up the distillate with pure xylene 
to the volume of unwashed toluol originally taken. 

Fraction 140° -400°, aiid commercial solvent 
naphtha. 

The fraction 140°— l(i0°, obtained from the pre- 
liminary distillation of eoal-tar etc. in the manner 
deserib(‘d. consists of the comstituents present in 
commercial coal-tar solvent naphtha, namely, 
xylenes, cumenes, and other nromalie hydrocarbons 
of boiling points up to about 170° C. If to the 
percentage of this fraction found there is added 
the percentage of xylen(‘ (ealenlabal on the original 
tar) found in the fraction 00°— 140°, the eoinhlned 
tlgure gives an approximate estimation of the quan- 
tity of coimiKU’cIal solvent naphtha contained In 
the tar. 

Owing to the large number of liydrocarbons 
present, and the fact that the boiling points of the 
constituents are in jnany cases so near together, 
It is not possible by any distillation method to 
make any detenninatlon of the relative amounts 
of the Individual constituents. The composition 
of the commercial products varies considerably, 
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but when prepared from crude tar fairly free from 
paraffin hydrocarbons, its sp. gr. is usually from 
0-805 to 0-8(K). Each 0001 that the specific gravity 
of a sami)le of xylene or solvent naphtha is found 
below 0-808 Indicates the presence of approximately 
1% of paraffins. The commercial product also often 
contains a liigher percentage of unsaturated hydro- 
carbons than is the case with commercial benzol 
and toluol, since for many purposes for which sol- 
vent naphtha Is employed, the complete removal 
of these is unnecessary, and therefore th(‘ acid 
washing to which It is subjected in practice is 
less severe. 

Bcmrnc and toluene In cornmereuil solvent 
naphtha. The comiiH'rcial product mostly contains 
varying amounts of toluene and In a<l<lition some- 
times contains small (piantities of benzene. To 
determine with accuracy th(‘ amount of these hydro- 
carbons prestmt, ‘JoO c.c. of the sami>le Is distilled 
with a good column at the rate of about 4 c.c. 
])er minute, and the distillate to 112^ collected. 
This first distillate is then again fractionated in 
the same apparatus, the distillate Ix-ing col- 
lected to and its volume measured. This 

second distillate is essentially identical witli a | 
commercial toluol, rather high In xylene and low ^ 
in benzene content, and Is analysed by the method 
given above, the (piantity of benzene and toluene 
found being calculated to percentages of the original 


solvent naphtha. 

A nuicker method, giving n'sults sufficiently 
rate for many ^ninmse.s. is to distil 100 ^ 

sample with a column, the distillate to I.^S l^mig 
collected in a 100 c.c. cylinder. To this is added 
20 c.c. of l-KUizema and the contents of the cylinder 
them made up with tolumie to 100 c.c. This 
is then distilled, and the fractious “ ui) to lOo 
and above 110° dett'rmined, and the percentages of 
Ixuizene and toluene in tb(‘ mixture read on 
Graph The percentage of benzene found in th<‘ 
mixture, U'ss tlu' 20 c.c. added, and the percentage 
of to1u(‘ne found, less the amount added to make up 
100 c.c. give directly the percent j\ges of benzene and 
toluene in the original solvent naphtha. 


Fraction 100°— 200°. 

The amount of this fraction, obtained from the 
original prollminarv distillation of the tar or oil, 
gives an .-i])proximale figure of the amount of 
“ h<‘avy solvent nai)hlha ” contained in the tar. 
Commercial heavy solvent naphtha, like the light 
solvent naphtha* con.sists chiefly of .-iromatic 
hydrocarbons, but in the heavy naphtha, the boil- 
ing point of these lies mainly from 100° to 200°. Any 
paraffins of similjir boiling point present in the 
original tar are also contained In this fraction. As 
with solv(‘nt n;i|>htha. the number of constituents is 
so large and tludr boiling T>oiuts so close together, 
that their estimation by any distillation method 
is Impracticable. The sp. gr. of the fraction from 
different tars also varies so much that even an 
approximate estimation of the T)ercentage of 
paraffins present is hardl.v practicable by this 
means. 


Dcfjrce of accuracy of method. 

During the past four years some hundreds of 
blank tests have Ikhui made of mixtures made up 
with known amounts of pure benzene, toluene, 
xylene, carbon bisulphide, and i»a ratlins in order to 
determine the degree of accuracy which may be 
expected in the analysis, especially of the fractions 
“ up to 90° ” and “ 90°— 140° ” corresponding to 
commercial benzol and commercial toluol. 

In the case of the fraction “ up to 90° ” when 
this consists of benzene and toluene only, the 
figures obtained show that when using an accurately 


calibrated thermometer and adhering to the condi- 
tions specified, the results given by the analysis 
differ only from the quantities actually taken by less 
than 0-5%, and even when paraffins are present, 
unless their percentage Is high, the results rarely 
differ from the true figures by more than that 
amount. The percentage of carbon bisulphide 
usually comes out correct within 01%. 

Wilh tile fraction 90°— 140°, and in proiK*rly 
washed commercial toluol, in the absi-nce of 
paraffins, the results obtained for all three coii- 
stilm-iits benzene, toluene, and xylene are almost 
always wilhin 0-5% of the true figures. A series 
of l ib lesis of mixtures of known amounts of purc 
benzene, toluene, and xylene in which the relatives 
amounts were vari(*d as much as possible, showed 
that of the 420 s(‘parate determinations of the three 
constituents, noia* dllTered from Hu- correct figure 
by i%, and in only six cases was the error more 
than 0-5%. The average (pinnlilh-s of benzene, 
toluene, and xylene in the 140 mlxtnres taken were 
as follows Benzene 21-47o. toluene 01-7%, 
xylene lfi-9%, and lh(‘ average quantities found 
were identical, the errors in the individual tests 
balancing each other. 

1 With (luantlties of paraffins not much exceeding 
i i:i%, the experimental error is sliglitly greater, but 
I rarely exceeds 1%. Wllh higlu-r percentages of 
I paraffins the possible error increases, but If the 
i precaution is taken mentioni'd on p. fi0» t with regard 
to the composition of the actual mixture distilled 
lo determine the percentages t)oiling below 105° and 
jibove 110°, the error rarely much exceeds 1% up 
to 25% of pjiraffiiis, thougli in the absence of this 
I)reeaution th(‘ error in the percentage of toluene 
pivsent may rise to 5%. Above 25% of paraffins the 
magnitude of the iK)ssible error iuereases consider- 

The length of time required for the preliminary 
di.siillallon of the tar or oil varies considerably 
according to the quantity of the latter W’hich has 
to be taken to give a sufficient quantity of the light 
fraction for the further analysis, and also, as Is 
w(‘ll known. osiH'cially according to tlie amount of 
water and solid matter (“ fnH.' carbon ”) in the tar. 
4'lie further c<)mt)lete analysis of the unwashed 
fraction to 200° takes from to 4 hours, but If the 
analysis of two or more samples is carried on siiuul- 
tane'ously, the average time required is consider- 
ably less. 

In tlie .subjoined schedule, the detailed results 
are given n^sultiug from the analysis of a “ crude 
benzol ’’ from gas made in vortical retorts, contain- 
ing carbon bisulphide and a somewhat large per- 
centage of paraffins, which exem])lifies the carrying 
out of the method and the necessary calculations 

.4niilijsi3 of crude benzol from vertical retorts. 

Vohiine taken for analysis, 500 c.c., sp. gr. at 
15-5 C. 0*854 

Original sainplc. 

Distillate to 200- 462 c.c. 


Residue at 200'^ (diff.) ... 


38 ,, 

Vnivashed fra 

ction to 'dOCF. 


Vol. after alkali wasliiug 


458 c.c. 

Loss 



4 ,, 

Vol. after acid washing 


420 „ 

Loss ... 


38 „ 

h' met ion at ion of icashcd distillute. 




Sp. gr. 

Up to 90" 

360 c.c 

0*856 

90‘-140" 

147 „ 

0*840 

140"T60" 

37 „ 

0*824 

160"-200" 

30 „ 

0-840 

Residue at 200° by diff. 

40 „ 

— 
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Washed distillate ” up to 90°.” 

100 o.c. gave 83’3 c.c. np to 85®. 

From Graph 1. Benzeno=90'0% imc. 

Tolucne=10*0% „ 

Sp. gr. before CSa removal, 0*856 
,, after ,, 0*854 

From Graph 2. CS2«0*6%. Paraffins -17*2%. 

% Gomp. of Comp, of 

fraction .o . 

CSa 0*5% ... 0*8 c.c. 

Paraffins 17*2% ... 27*5 ,, 

Benzene 74*1% ... 118*6 ,, 

Toluene 8*2% ... 13*1 ,, 

Washfd difitillate 90'‘~140\ 

81 c.c. 4- 19 c.c. Toluene + 0 c.c. Benzene. 

From Graph 3 

Up to 105"' ... 30*8% Benzene =29 ’.3% 

105 -116" ... 35*3% Toluene =53*6% 

Above 116" ... 24*5% Xylene =17*1% 

In 81 c.c, of In 1 00 o o. of 
w.d. 00 -140'’ w.d. 90^-140^ 

Ilenzeno, unc 29*3 ... .36*2 

Toluene, unc :M’6 ... 12*7 1 

XyUme, unc. 17*1 ... 21*1 

Sp. gr. of fraction 0*840 ! 

Calc. sp. gr. of paraffin-free sample from I 

Graph 4 0*876 ' 

Therefore, from Grajffi 5 paraffins = 24*7%. 


% Oomp. of 
fraction 


Paraffins 

Benzene 

Toluene 

Xylene 




Comp, of 
147 o.c. fraot 

... 36*3 c.c. 

... 40*1 „ 

... 47*3 „ 

... 23*3 ,, 


Ilenzeno, unc. 
Toluene, unc. 
XyUme, unc. 

Sp. gr. of fraction ... 


In order to check, as far as possible, the accuracy 
of the results, a mixture was made up of the 
number of c.c. found of CS^, petrol (free from 
aromatic hydrocarbons) boiling from 80° to 140°, 
pure b(‘iizene, pure toluene, solvent naphtha free 
from toluene, and heavy naphtha. To the naphthas, 
however, were pievioiKsly added paratlins of similar 
boiling point to make their sp. gr. api»roxlmately 
0-83 and 0S4. Thi.s mixture was then analysed In 
Oio pre.scribod manner, the following results being 
obtained : — 


CS, 

Para [Tins to 140° 

Benzene 

Toluene 

Solvent naphtha 
Heavy naphtha 


Fraction Fraction ; Fraction 


CSa 

Paraffins to 140* 
Bori/one .. 

Tolueno ., 

Solvent naphtha 
Heavy naphtha 
Loss on alk. wash 
Loss on acid wash 
Above 200* washed dis- 
tillate .. 

Above 200" in original 


4 0 — 

-• :{H-o 


0*2 

0-2 

171 

16-5 

12-2 

43;i 

16-2 

16*5 

UV2 

141 

8-0 

9*4 

‘ Fraol-ion Total in 

Porcont. 

.over 200 500 c.c. 

of 

1 original original 

original 

0-8 

0-2 

G3-8 

12-8 

158-7 

31-7 

G04 

121 

1 -- GO-3 

•120 

30-0 

•GO 

4-0 

0-8 

, - ■ 38 0 

7-0 

400 

9-2 

38-0 38 0 

7-6 


These contain approxlmatoly 40-45‘;y paraffins. 


Newcastle Section. 


Meeting held at Bolbvc Uall on February 12th, 1919. 
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THE SOFTENING POINT OP PITCH. 

BY PERCY E. SPIELMANN, PH.D., n.SC., I'M.C., ANP 
O. CAMl'BFiJ. PfriRIE, F.I.O., A.U.T.U. 

When it becomes licccssary to characterise, by 
a numerical value, u proi>erty which is practically 
non-existent, there must inevitably arise a con- 
siderable number of empirical and arbitrary 
assumptions and restrictions. 

The softening of pitch occurs at no particular 
moment; on rise of tcinixtniture, pitch gradually 
and IraperceptibJy changes from a brittle or 
exceedingly thick and slow-flowing material to 
a softer and less viscous liquid. For this reason 
the softening point has to be assumed to be at 
an arbitrarily fixed point, and many attempts have 
been made to standardise it and make It easily 
t^roduclble. 

The following are some attempts, both simple 
and relatively complicated, to achieve this end : — 

Biting test. Even recent literature has described 


this primitive method ns Ix'ing one si ill in use — 
the feel of (he pitch when bitten Ix^tweim the 
teeth. 

Change of appearance has been employed by 
Klimont (Z. anal. Gheui., 1900, 13, 761; Analyst, 
1900, 25. 300), and also by Uicliardsou (Allen’s 
Commercial Organic Analysis, 1910). 

Tudsting tefit. The facility with which pitch can 
be twlat.e<] without being broken at a particular 
lempm’atiire is only a slight improvement on the 
biting test, and cannot be satisfactorily standard- 
ised. 

Bending and sagging tests. These tests are some- 
what more precise. When a bar of i>Uch Is sup- 
ported at its centre in W’ater, of which the tem- 
perature is raised at a definite rate, the temixra- 
tiiro at which tlie pitch deviates from its original 
horizontal position Is fairly definite. 

Muck (Z. anal. Chem., 1890, 29, 15.3; Z. Berg- 
und Hilt ten- mid Salienwosen, 1-889) and Maybury 
and Sleplein (.T. Amer. Chem. Soc., im, 20, 10) 
have emiiloyed this test under specified conditions. 
The present aulliors have been required to employ 
the test in the following manner :—A bar of pitch 
IJ in. long and i In. by ^ In. section was suspended 
at Its centre? In a Ixakor of water wlilch was 
heated at the rate of 1°C. a minute. The soften- 
ing point could hardly bo determined to within 
about 2° C., but was fairly easily reproducible, 

Powder compressed by weight. Powdered pitch 
was introduced Into a specially shaped receptacle, 
and was subjected to pressure by means of A 
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definite depth of mercury or by a weighted piston. 
Schenk zu Schweinsberg (Z. angew. Chem., 1890, 
8, 704) and Kraemer and Sarnow (Chem. Ind., 
1903, 36, 53) appear to have been the first to have 
worked out this method; whilst Margosches (Chem. 
Rev. Fett- u. Ilarz-lnd., 1904, 11, 227), Wendriner 
(Z. angew. Chem., 1905, 18, (522; Analyst, 1905, 
80, 251), Bauer (Chem. Ind., 1905, 26, 55), Kolbe 
(Inaug. Diss., Zurich, 1908) and Klinger (Analyst, 
1914, 39, 13(5, 321) have all adopted Kraemer and 
Sarnow’s method with certain modifications. 

Dropping lest. The temperature at which a 
pellet of pitch drops from a support, such as the 
bulb of a thermometer, from a plate pierced with 
a hole, and so on. has been adopted by Buchanan 
(this .T., 1894, 13, 1098), Korvacs (Cliem. Rev. Fett- 
und Harz-Ind., 1JM)2, 9, 13(5; this .T., 1902, 1077), 
Church (J. Ind. Eng. (''hem., 1911, 3, 230), Ilubhanl 
(“ Laboratory Manual of Bituminous Materials,” 
191(5), and Mansbridge (tins J., 1918, 37, 182 x). 

The authors have been required to adopt the 
“4-inch cube methofl ” as follows: — A cube of 
pitch of 4 in. side-length was susi>ended In a t^\aker 
of water by a copper wire about No. IS gauge, 
bent at right angles and inserted into the centre 
of one side of the cuIk}. Tlu^ distance between 
the base of the cuIh^ and the bottom of the beaker 
had to ho from 3 to 3^ In. The tempcTalure was 
noted when the pitch had descended to within 4 in. 
from the bottom of the l>eaker. The t(‘st is a fairly 
definite one with limited applications, but is 
arbitrary and requires somewhat close attention. 

Miscellaneous methods. 

Troughton and Andrews (Phil. Mag., 1901, 7, 347; 
this J., 1904, 080) have developed a rotating tor- 
sional apparatus. Churcli (J. Ind. Eng. Chem., 
1911, 3, 230) employed a breaking and also a slide 
test. French (Analyst, 1912, 37, 02) su.sijeuded 
pitch powder in a liquid (dilute sulphuric acid) 
heated by electrolysis, and noU'd the temperature 
at which the powder clotted (egether. 

The papers of Weiss (J. Ind. Eng. (fiieni., 1910, 
8, S41) and of Mansbridge, on oil pitch (this J., 
1918, 182 T), are of considerable Interest. 

There is much information in the various stan- 
dard books on the subject; but there still seemed 
to be room for a method which should t>e simple 
to carry out, require a minimum of time and 
attention, be ba.sed on the ininimum of assump- 
tions, and give sharp and accurately reproducible 
results. 

The 4-lt^<^h cuIk' method, enq)loyed as described 
above, has been found to be simple and reliable 
within limits. It is, however, un.suitable for test- 
ing hard ])itches owing to the buoyant action of 
air bubbles which appear on the surface of the 
block, even when freshly boiled water Is use<l. 
These are most difficult to remove at temperatures 
above 70° C. when the surface of the i)itch is 
softening. Further the time taken, when heating 
the water at the rate of 1° C. per minute. Is much 
longer than in the case with the propo.sed method 
— about 19 minutes for the lower temix'rature 
pitches and about 24 minutes for sam]iles of hard 
pitch, the higher figure being due to the effect 
of bubbles. 

The method of carrying out the test Is as 
follows : — A pitch block 1^ In. long by 4 li'- square 
Is made by running the hot pitch into a sheet iron 
mould, the edges of which are welded, of the 
dimensions (internal) l^xjxj in. When the pitch 
has solidified the mould Is rapidly heated round 
the sides and turned upside down; the block slides 
out and can be cut to the required size when 
almost cold. In many cases It Is more convenient 
to cut the testing block from the sample. 

A piece of copper wire of No. 17 standard gauge 
Is bent In the form of an “ L,** the foot of which 


is i in. long. The shaft is heated gently in a 
Bunsen flame until the foot Is sufficiently hot to 
penetrate the block. The wire is Inserted in the 
side of the block at a point 4 in. from one end, 
and must pass through the block symmetrically. 





After cooling for 3 hours, the foot of the “L” 
exterior (o the block is scraped free from adher- 
ing pitch. The block is susi)cndcd about 2 in. 
below the surface of cold water (freshly boiled) 
in a beaker of 750 c.c. capacity. A thermometer 
with it.s hull) on a level with the hlcK'k and an 
arrangement for stirring complete the apparatus. 
Heating at the constant rate of 1° (k per minute 
is preferably carried out with an Argand burner; 
the water is stirred slowly at intervals until the 
test Is almost complete. The llame is removed 
wlien the upper horizontal edge (which must be 
shar[)) of the cube comes in line with the upright 
copper wire. Stirring is continued until the tern- 
pi^rature begins to fall : the maximum temi>eratiire 
observed is taken to be that of the softening point 
of the sample. 

Different rates of heating, especially with soft 
to medium pitches, gave results which varied up 
to 4°(L For a hard pitch 3° i>er minute can be 
adopted in eases where a rapid test is essential. 

Copr)er wire of 14 and 10 standard gauge only 
increased the softening point. Indicated and tended 
to cause the sagging of the pitch block. 

A time test was tried using a bath at a fixed tem- 
I>erature for each grade of pitch: — Soft 40° C., 
medium soft 50° (k, medium 60° C., hard 70° C. 
This was abandoned as constant results were not 
obtained. 

A comi)arison of results obtained with the 4'lnch 
cube method and that now proposed is given in the 
following table which show.s the results of tests 
made on different grades of commercial pitch. A 
large number of determinations have been made 
on many samples, but those given are characteristic 
of all. 

Meillnm 

Soft 8oft Modfnm ITard FloAt«<! 
o C. ^ ^ C. '"O. °C. 

4-iu. cube ... 53 59-(V2 70 71 76 79 95 

Proposed ... 34 40 4*2 50-53 53-^55 70 

DlSCFSSION. 

Mr. Wm. Diamond referred to the difficulty. Of 
sampling pilch properly. To determine the soften- 
ing point an average sample was somotlmes sus- 
pended in a hath of water and heated nntil It 
could be twisted with the fingers, a method which, 
though rough and ready, was generally adopted. 
Mr. G. Weyman said that the paper showed the 
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need of a rational method of testing, the results 
of which would give Information from which the 
properties could be inferred more delinltely than 
arbitrary methods. Until this was done the method 
outlined by the authors seemed to be superior to 
other methods. 

Dr. J. T. Dunn thought that arbitrary tests 
would answer tlie purposes of a single person 
tlirough whose hands samples were eonstanlly pass- 
ing. None of them could be i)roperIy c.alled tests, 
since the results were not strictly reproducible by 
dllTcrent worlau-s. lie thought that, perhaps, the 
authors’ resulls might be more olosady Imitated 
than otliiu's. Ills own view was. however, that 
each person wdio had to test pitch would probably 
adoi>t his own method for his own particular 
purpose. 


NOTE ON THE EXTllACTTON OE THALLIUM 
FROM PYRITES FlAJE DUST. 

BY GF.OHCJE SISSON AND J. S. EDMONDSON. 

During the progress of the war, the Research 
Department of the Ministry of Munitions requested 
ohemical manufacturers to investigate their waste 
products, with a view to recovering useful sub- 
stances. They mentioned more i»nrticularly selen- 
ium from sulphuric acid works, this element being 
valuable on account of its property of altering its 
electrical conductivity wlien subjected to light of 
varying colour or iutensity. In response to the 
above request, we collected for e.xperimeut a quan- 
tity of dust and refuse deposited in the Hues of 
the sulphuric acid plant oi the Hlaydon Chemical 
Works, The flues mentioned lead the sulphur gases 
from the pyrites kilns into the Glover concentrating 
tow'er, ami require to be cleared out iierlodlcally. 
The kilns are charged with cofiper pyrites from 
Spain. Such pyrites contains {Hu-Juips 2% of copiwu* 
and small quantities of a large number of other 
elements. Some of ( he constituents such as arsenic, 
antimony, tellurium, thallium, selenium, are vola- 
tlli.sed or burnt off with the sulphur, the Iron, 
copper, etc., remaining in the burnt ore. The more 
volatile constituents, such as the .sulphur, arsenic, 
and selenium, are carried forward principally 
beyond the flue into the Glover tower. 

The tine dust itself consists of materials carried 
over mechanically such a.s Iron oxide, small quan- 
tities of copiHU- and lead, and volatile substances 
condensed at the flue tenirwrature of about 150^0., 
such as antimony, bi.smuth, thallium, etc. 

After making several ('X[)erinieiits on this 
material W'e failed to separate any appreciable 
<iunntity of selenium; no doubt the temperature of 
that part of the plant was too high for condensa- 
tion, the hot gases c.arrylng forwjird into the sub 
phuric acid any tiaces of seltmium contained in tlu^ 
pyrites. 

We then turned our ettenllon lo thallium, which 
was known to occur in such deposits. In fact the 
metal was discovi'red in and isolated by (’rookes 
from a similar d<‘posit from the Harz Mountains 
•ore (Chemical News, 1S01, .'1, IP;!, :;02), I.amy also 
Isolated a sperlimm from a lead-cliarnber deposit in 
18(>2 (Annalcsde Chimlc, [.^]. 67, 3X5). 

Although thallium comjiounds are somewhat 
widely distributed they occur in very small quan- 
tities, associated with other metallic sulphides in 
various ores, and the flue dust of snlydiurlc acid 
factories Is still the only practicable source. Such 
dust may contain np to 8%, but only rarely is more 
than 02r)% of thallium present. The quantity of 
dust we collected was about 15 ewt. In six months, 
representing the burning of 1500 tons of pyrites. 
The dust contained 0-2.5% or a total of 4 lb. of 
^thallium, equal to 1 part per million of pyrites. 


The method we used to separate the thallium 
dcfienda cldefly upon the sparing solubility of the 
chloride and the solubility of the sulphate, the 
operation being to treat the dust with boiling 
water ncidilied with sulphuric acid in a wooden 
or earthenware vessel, using live steam injection; 
on settling, the clear liquid is treated with hydro- 
chloric acid. Tlie crude chloride precipitate is 
separated, washed, and converted into sulphate by 
heating with strong sulphuric add, the excess of 
add Is driven off, the remaining su]r)hate dissolved 
in water, Altered, and re-predpitated as chloride. 
The purified chloride after drying is mixed wdth 
potassium cyanide and sodium carbonate, and 
fn.sed in a crucible, care being taken not to use 
too high a temperature In order to avoid loss by 
volatilisation. Or the chloride may be reduced by 
zinc and the result Ing metal melted In a current 
of inert gas. Instead of hydroebloric acid sodium 
chloride may be used to predidtnte the thallium 
from the sulphate solution. The crude dnst must 
be washed repeatedly to extract tlic whole of the 
thallium salt. Several ounces of the metal wore 
<)btaine<l by this method. 

An alternative method Is to precipitate the thal- 
lium as iodide from the sulphate solution, the 
Iodide being less soluble than the chloride, but the 
cost of the iodide Is an ohjectlon. 

Discussion. 

Prof. P. Philmps Bedson suggested that It might 
be possible to take advantage of the change of 
colour which occurred on luaillng thallium iodide 
in determining the bent of bearings, as lind Ikmui 
done in the case of mercuric Iodide. He recalled 
that in 1001 he had assisted in a search for tlinl- 
llum among alkali waiste materials, but without 
success. 

Mr. Edmondson, in reply to a nu(‘sllon, said that 
thallium w’as not found in all san)i)l(‘s of i>yriles. 
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NOTES ON AUSTRAIJAN TANNING 
MATERIALS AND THE MANUFACTURE 
OF SOLE-LEATHER. 

BY K. A. CXX)MnS. 

A number of workers at the Sydney Technical 
Colleg(* have just comy)lefed a series of comparative 
tests which w'ere oxi)ected to give resulls directly 
related to the leath<*i'-])rodiielng properties of 
Australian tanning malm ials. 

Australia has largo supplies of tannins In the 
kinos and harks of tlie numerous species of 
eucalypts. The tauulns In the harks of hJ. sidera- 
phloia w'(*re tested by the process wdiicli has been 
d(‘.‘^crlhed in previous pafau’s.* The results show 
that under normal eoiidilions it would be extremely 
<lltricult to get these tannins to penetrate Into the 
centre of the hide. In this experiment the standard 
tannage iw'atlle hark tannins) gave the usual result 
and the sections w'cn‘ “ struck through ” at the end 
of the foiiJ'th w'('(‘k, hut at this stage the sections 
in the liquors ohfnlned fi’om the hark of 11. sidera- 
phloia showed a broad untanned streak In the centre 


* See thia Joamal, 1017, 189. 
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of the hide. After the sections imd been in the 
tan-liquors for ten weeks it was found that the 
eucalyptus liquors had made no perceptible progress 
under what was considered to be normal conditions, 
and therefore a continuation of the experiment was 
not considered necessary. 

A mallet bark (L’. occidenialis) tannage gave a 
hard brittle leather after drying from the wash-pit. 
The same leather was “ damped back,” drummed 
with weak liquor for one hour, and tinlshed as sole- 
leatlier. It w^as then free from any brittleness. 

This change might b(' considered to be due to a 
large amount of uncouibined tannins etc., which 
would have a tendency to make I he leather brittle, 
and one Iiour in the drum would remove the soluble 
substances and enable the leatlKu* to dry to a normal 
and mellow condition. While this may Ik^ true to 
a certain extent, yet it is pi-obable that the 
mechanical action in the drum broke up the leather 
and was an im])ortant factor In reducing it to Its 
mellow state. However, this Is the only good leat her 
the author has .seen which was tanned by a straight 
cucalyi)tus tannage. 

The barks of the eucalypts and their exuded kino- 
tannins are not popular with Australian tanners. 
In a few of the sole-leather tanneries a small i)ro- 
portion of mallet bark is used, and the results 
app(*ar to Indicate that tills bark improves the 
eolour obtained from the local tannage, but while 
it gives a firm leather, there is always a tendency 
to a brittle grain if the tanning process is confined 
to the pits, and It Increases the time required for 
the various liquors to penetrate Into the centre of 
the hide. If mallet bark, with Its high percentage 
of tannins capable of Imparting a good colour to 
leather, is not used to any great extent In Australia, 
it does not seem probable that the barks or kinos 
of other euealyihs will be used in large quantities 
unless it can be shown that they have an increa.sed 
value owing to their sfiecial leather-forming pro- 
perties. The extract from mallet bark contains a 
low p(uventage of non-tannin mr.tters and therefore 
it is an Ideal cheap adulterant for mixing wdth 
extracts that, have better lea (her- forming jiroper- 
tles. I’rohahly a large portion of the mallet bark 
exported to other countru‘S has Ix'en used for this 
'Mir pose. 

Tlio euoalypt tannins, especially mallet, may give 
much hotter results when they are used In a drum 
tannage, but at presmit they cannot be considered 
an inq)ortant factor In the production yf Australian 
leather. 

AVattle hark is the prineipal tanidng agent used 
by Austnilian tanners, and while the supplies of 
this material are equal to the demands, other tan- 
ning materials wdthout si)eeial leather-forming ])ro- 
I)erties are not. llk<*ly to be used in large quantities. 
This bark Is used for the production of all classes of 
leather and its general leathei'-fonnlng pro])erties 
are superior to lho.se of any other known Australian 
tanning material. It Is doubtful If a more useful 
catechol tanning inabM'ial is produced in any i)art 
of the world, and wlnui the natural supplies of 
tannins are exhausted (he waittlea can be cultivated 
to meet the demands of tanners. A straight wattle 
tannage produces a mellow^ leather wiilch Is suitable 
for the currier, and it can he converted into kip, 
bag, strap, and hMi’ne.ss h'athers o((*. A mixed 
tannage of w^attle and imported tanning inabTials, 
such as gambler, myrohalans, sumac, and valonla. 
Is n.sod by some tanners for tlie i)rodiiction of the 
above leathers, hut in all cases (lie wattle tannins 
are In excess of the sum of all the others. 

Previous experiments indicate that the tensile 
strength and elasticity of the W'attle-tnnnod leather 
Is greater Than that of any leather tanned wdth 
other Australian tanning materials. If It bo 
desirable to reduce the elasticity or stretch of 
wattle-tanned belting leather, this leather could he 


tanned with a mixed tannage of wattle and pine 
or wattle and mangrove. These mixed tannages 
would bring about a slight reduction in the tensile 
strength, but if skilfully controlled they should not 
make any appreciable ditTereuc<^ in (lie resulting 
leather. Ix-ather tanned wdth wattle tannins does 
not offer a great resistance to the penetration of 
winter. Idiie and mangrove give hidter results than 
wattle, and pine is sui^erior to mangrovt‘. 

From the percentage of fixed tannin calculated on 
the hide-substance (“degree of tannage’’) we find 
tliat the pine tannins return the greatest peicenlage 
of insoluble k'alher. In oth(‘r w'ords these tannins 
have the best weight-producing i)roi)erties, man- 
grove being second and wattle third. It has l)een 
showui that th(? resistance to water is proportional 
to the amount of lixt'd tannin. Ij w'onld be 
<‘xtren)ely dlfilcult to obtain wattle ,‘ind i)lne leathers 
suitable for comparative tests and both containing 
the samc^ amount of fixed tanriins, hide-substance, 
etc. One of the best tests for the waler-reslsting 
I)roi)erties of any tannage is to “ damp back ’’ the 
dry unrolled leather to a condition suitable for 
.splitting, dnim-stuffing, or selting up. It Is not 
necessary to go into the details of this process. 
Briefly the wattle leather is quickly and easily 
iu*ei>ared for this work, ddie i)lne-leather npi)car8 
to nvsist the iMUiidration of water into the fibres and 
ai>parently neveu- re.ache.s that mellow condition 
knowui by the “ feel ’’ which is so hard to describe 
but is W'ell known to all practical jiuai w'ho handle 
watt le-tanmal leather for the m.'imifacture of 
dres.sed goods. 

AA’attle tannins w'hen used as the greater iK>rtion 
of a suitable mixed tannage give good results in the 
maniifacturt* of .sole-leather. Under the heading of 
Australian tanning materials, one might .say that 
the most important w’ork at tlie present date is to 
help in Uie (‘xpanslon of the wattle-bark industry 
and secure for the Australian tanning Industry the 
necessary supplies for its lulure nsjuirements. 

The tannin values of W’atlle bark ns supplied to 
the tanners range from 30 to 30%. Adelaide bark 
(Acacia pycnantha) wdth few^ exceptions coiitaiua 
34-30% tuimin. Mr. G. H. Malden describes the 

Acacia decurrens group of wattles” in “Forest, 
Flora of N.S. Wales.” He has reduced what are 
d(‘seriheil by .some botanists as si)ecies to varieties 
of A. dccurrcns. According to the same authority 
there are a number of varieties of . 1 . decurrens 
and the following contain considerable amounts of 
tannin In their bark : Acacia decurrens^ varieties 
i\orinalis, mollis, paucif/landulosa, Lrichardtii, and 
dealhata. d'lie variety mollia (A. moUissima) 
a]>pears to be the best of the dccurreyis group and 
(he bjirk contains from 31 to 3!)% of tannin. This 
variety is hardy and probably the most suitable for 
cultivation. Some of the other varieties are not 
much Inferior to mollis, but it is extremely dlfilcult 
to lu’ocure commercial .s,amples and therefore it is 
impossible to give thedr true tannin values. Genm*- 
ally the harks sold in Sydney are mixtures of 
normalis and mollis varieties and the tannin values 
are above .30% excepting when the sample contains 
a large proi'ortion of dcalhata. Commercial 
samples of dcalhata have returned 20% of tannin. 
Apparently there is no gre.it botanical dItTerenoe 
l)etwa*en (he five varieties named .above, but there 
is a marked diflerence In the tannin value of mollis 
and dcalhata. 

In Australia the supplies of wattle bark have not 
l>een equal to the demand, .and large quantities of 
lids hark have been Imported from South Africa. 
The South African bark, reported to be decurrens 
A'ariotles wdth mollis i)redominatlng, differs from 
the Australian bark from the same species. It 
appears to contain a larger proportion of the thin 
hark from the young branches, and some tanners 
say that it does not give up its tannin so freely 
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during the leaching process. A number of our local 
tanners prefer to keep the wattle bark for several 
months before using it. They claim that their prac- 
tical experience has shown that they leach more 
tannin from the old bark. One tanner suggests 
that the solubility of the tannin increase.s when the 
bark Is allowed to age. The tannin In bark that is 
stored for several months generally changes to a red 
colour. This would probably bring about a decrease 
In the solubility of the tannins. The Improved 
results obtained might be due to the change that 
would take place when the inolsturo in a bark Is 
reduced to a low perwnlage. Under these conditions 
the cells etc. would eontniet, and Ihi.s contrac- 
tion, in conjniKtion with the subsequent swelling 
when the bark is placed in water, would cause 
ruptuix's and sirain.s which would help the tannin 
fo dilluse out of tlie bark. South Australian bark 
(A. pycnantha) i.s .supposed to have Indter leather- 
forming proiK'rties than the bark from Australian 
and Soutli African varietle.s of A. dacurrcns. This 
dilference ('ould iirobably br‘ traced to the methods 
used to prepare the bark for the markets. The 
South Australian bark industry is controlled by 
men who are far .superior in systematic methods and | 
general knowledge of the industry to other bark- | 
stripptu’s in- Australia and Soutii Africa. South 
Australian bark is gemwally ground In the mill j 
before it Is sent to 8ydu(\y, Tin* bark must be dry j 
before it will pass through the mill, so that the men 
who strip and prepare this bark are forccal to reduce 
the water to a low percentage and therefore no bark 
la exported bC‘fore it is thoroughly dry. Bark 
6trlpt)ed in New South Wales an<l South Africa Is j 
generally exported as choi)ped bark and it often 
reaches the tanner with a high percentage of 
moisture. The former may show signs of moulds 
and the latter .sometimes contains green bark from 
young branches. The red appearance of South 
Australian bark is probably due to the bark being 
stored for a longer period after strlprung. It 
generally contains more red tannins, which would 
probably increa.st^ its weight-giving proix*rties and 
justify the claim of certain tanners that this bark 
gives the best weight returns. The basil tanners, 
who have to consider colour as the most important 
factor, generally prefer the choi)r>ed barks from 
New South Wales and South Africa, but there is no 
great difference in the colour of Uie leather taimed 
with these barks. 

The pine barks have not been used in large quan- 
tities by Australian tanner.s. Much credit is due 
to Mr Great rex for his great effort to place this 
bark in the Ausiralian sole heather tanneries. He 
has stripix'd large quantities of the hark (CaUitris 
calcarata), and analysis would appear to indicate 
that when this bark is ros.sed the tannin values 
are above 20%. Samples taken from a ten-ton lot 
gave 23’5% of tannin. The general opinion is tliat 
before these tannlms become popular witli tanners 
they must be sold in the form of an (‘xtract. 

We have described the valuable wafer- resisting 
properties of leather tanned with pIne-tannins, and 
there is no doubt that the pine bark used In a mixed 
tannage with wattle bark would produce a sole- 
leather with water-resisting properties that are 
mperlor to results obtained with a stralglit wattle 
annage. A straight pine-tannage produees a red 
eather, Inclined to be harsh, with splendid water- 
esistlng properties and giving good weight returns. 
3mall quantities might be con.sidered useful for 
Iressed leathers but practical experience docs not 
rapport this. 

The mangrove tannins sold In Australia consist 
argely of a mixture of three genera, Oeriops, 
Rhizophora, and Bruyiera. This bark produces a 
leather which does not reach the same high 
ata’ndard for resistance to the penetration of 
water that has been noted for pine-tanned leather. 


<rhe tannins from the bark of Oeriops are not so 
red as the tannins from Brugiera, and Rhizophora 
appears to occupy an intermediate position. One 
would expect these tannins to be in the same 
order for the “ time for penetration ” and the pro- 
duction of a soft leather. As a mixture they are 
slower than wattle tannins, and Brugiera used 
alone would probably produce a harsh leather with 
a tendency to a brittle grain. 

The value of any tanning material will depend 
on its leather-forming proi)ertles and the cost of 
pro<]uclng tannin in solution. The mangrove tan- 
nins are inferior to the wattle tannins In their 
general leather-forming properties. Mangrove, 
wiien used alone for the production of sole-leather, 
gives very fair results, but the water- resisting pro- 
perties are apparently not up to the standard re- 
quired for this leather. When black labour is 
available large quantities of mangrove tannins can 
be obtained In solution at a cheai)er rate than from 
any other tanning material, and this appears to 
be the reason for their use by tanners. The man- 
grove tannins appear to have no outstanding fea- 
ture which would make them valuable for the pro- 
duction of some siK^cinl leather. The tanners* 
problem Is how much can they use of this cheap 
taunlng agent without making any appreciable 
difference in tiie quality of their leather. At pre- 
s(‘nt mangrove tannins are generally used as a 
small portion of a mixed tannage for the production 
of sole-leather, and if the resulting leatlier is red 
the colour can be improved by using a weak solu- 
tion of titanium salts. The mangrove tannins 
vary from a yellow to a dee]) red colour; reducing 
agonts snob as sulphur dioxide temporarily re- 
move a iM)rtlon of the red colour. The tannin 
values of a few commercial samples of this bark 
range from JIO to 37%. Tlie bark from British 
Baima ha.s not given the same high tannin values 
as Die bark from North ()no(*nsland. Probably only 
the best of the mangrove bark in certain localities 
has been strli)])ed and placed on tlie markets. The 
tannin values may be lower when larg(‘r quantities 
of th{\se barks are stripped in the above districts. 
Tlie author has taken samples for analysis from 
Gairus and Cooktown in Queonsland, and on the 
coast of Papua iK'ar Yule Island, and the results 
.seem to indicate that this bark could .supplied 
to tlu‘ tanner in largo quantities and the tannin 
values .should not Ix' expected to fall below 30%, 
while som(‘ lots would reach 37% for rossed bark. 

The tanning process for sole-leather may be 
divld<Hl into two parts. The first consists of con- 
verting tlie raw pelt into leather, and the second 
would cover the addition of weighting and filling 
agents which in some cases improve the quality of 
the leather. The time required to convert the pelt. 
Into leather by the aid of a mixed tannage with 
watth* bark predominating is generally about four 
to live weeks, and this part of the process ends 
when the tannin has iKmotratod into the centre of 
the hide. If acid employed for plumping pur- 
poses its use sliould be restricted to the early 
.stages of the first part of the tanning process. It; 
has been .shown that the tensile strength of a 
leather decrea.se.s when it has been fixed by tannin 
in a swollen condition, .so that the use of acid to 
make Icjither thicker adversely affects the wearing 
quality of the leather if, as the author’s experl- 
enc<» seems to Indicate, the resl.stance to wear Is pro- 
portional to the tensile strength. When an experi- 
enml buyer Is examinlug sole-leather he generally 
notes if the leather be “firm” or otherwise. It 
would be difficult to give a scientific explanation 
of this factor. As a general rule one could say 
that starting with a good hide and tanning It by a 
process known to give gof)d sole-leather results, one 
might expect to have a hide of leather which would 
be firm In the butt but not firm in certain other 
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portions of the hide. There are a great number 
of factors which assist In the production of a firm 
- sole-leather, but it Is only proposed to deal Ijere with 
one, as it may justify to a certain extent the use 
of add for the production of this heather. 

It has lK‘en shown in a previous patKU* * that the 
acid is resi>onsible for a harder, more rigid, or 
liriner leather, whidi apin^nrs to ofl’e.r a greater 
resistance to water pencitration. ►^oinetiiutss it is 
necessary for a tanner to “ damp back ” his dry 
leather, and the quickest way to obtain this nssult 
is to place the leather wdtli water in a nwolving 
drum. While the drum is in motion the leutiier is 
continualiy falling from the sh(;lv(‘s to tlie bottom. 
This mechanical action breaks up any thin film 
etc. which forms a temixjrary barrier to water, 
exjKils the air from tlie capillaries by a pressure 
which only lasts for a fraction of a second, and 
leaves a vacuum wdiicli is imnasliatcly followed by 
a Ilow of water into the heather. Tlie rate at 
which water is absorixsl by leather is proportional 
to that mechanical action wlilcli is resiKuisibie for 
stresses which adversely a fl eet the comi)actness of 
t;h(j leather. Under natural wearing conditions 
sol(5-leathcr is exposed to this meelianical action, 
and tlie resulting strains (h‘crease wltii a liriner 
or more rigid leather. 

Apparently there is some evi(l<‘nce to justify the 
use of acid in the manufactin‘<‘ of sole-I(‘alher that 
is required for a wet climate, but it is doubtful if 
it has any value if the leather is b'sted undm- con- 
ditions natural to a dry climate. The tannage of 
certain imported sole-leathers consists of a high per- 
centag(‘ of myrobalana and vahmia, and under these 
conditions the acidity of tlie liquors would he higli. 
Those leathers do not always give good w’earing 
results und(‘r dry weather conditions common to 
Australia. They are too rigid for comfortable walk- 
ing and the fibre is iiudined to be brittle. Australian 
tanners who use myrohalans and va Ionia generally 
wmrk on the safe si{h‘, but it should be noted tliat 
the addition of aeid or acid-producing substance In 
coniunctlon wltli tliese t.anning materials may pro- 
diK'e ii harsh, hrlllli' libre, esp<M.Maliy in the centre 
of the hide. 

Fi\(‘d tannin in excess of tlie amount reipiireil to 
Convert tlie hld(‘ into lealhei' may be (dassed as 
ti. ■ most iniiiorlaiit lllling agent knowm to tanners 
at tlie present time. The second fiart of the iirocess 
of tanning soh'-leather has for its object the partial 
tilling of the leather witli lixed tannins, and to 
obtain successful results tlie tanner must use strong 
tan-li(|i]ors and suitable tannins, and the leather 
must remain in the liquors for several wwks. This 
Is the more costly part of the tanning proc'ess. 

There can l>o no doubt as to the value of layaways 
for inereaslng the amount of tlxed tannin as fouml 
by analysis when tlie nnleaehed blooin-yielding tan- 
ning materials are placed between the hides. 
Procterf states tliat the same rule holds with hem- 
lock, quebracho, and mimosa, wdiieh yield no bloom 
but difficultly soluble tannins (reds or phloba phenes). 
He states tliat in contact with the hides the small 
proportion of these reds wldeh is soluble In the 
liquors Is rcqilaci^d from the material as rajildly 
as It Is absorbed by the leather, w’hile when liquors 
or extracts only are used the greater part of these 
solidifying and weight-giving oonstltnents remains 
unutilised in tlie spent tanning uiaterinls. So far 
as wattle bark Is (‘oncerned w’^e have no practical 
results to show that this is the true flieory for these 
layaways. Before accepting tlie above theory one 
must he prepared to aeknowiodge (hat tlie amount 
of fixed tannins Increases as the solubility of tlie 
tannins decrease, or that the hide would fix diffi- 
cultly soluble tannins (reds) In preference to the 
easily soluble tannins. This api)ears to be correct 
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and In accordance with practical nisults. It would 
now appear that the fixed tannins were proportional 
to the percentage of reds in the tan-liquor. Procter’s 
theory aptieurs to he that at constant temiierature 
and concentration the amount of mis in solution 
will be constant and any loss, such as combined 
tannin, (‘tc., will Ixi renewed from tlie bark. The 
reds in tan-li<iuors are proi)ortional to the tempera- 
ture maintained during the piwess of extraction. 
Some of the reds pass out of solution when tlic 
liquors cool to ordinary temiK?rat ure, but the iier- 
ccntag«‘ woulil still be much higher fora liot-wjihT 
cxtructioii w^lieii compared with results obtained by 
extraction at ordinary tempera tui'O. 

Tlie layaways art' gt'iieraily made up of ground 
bark .'ind a Ihpior taken from h'achos where hot 
w^attu* is list'd in tln' process of extracting the tannin 
from the bark. Tannin is extracted from the 
bark in the layaway at onllimry tt'mporature, but 
Australian exjwrit'net' st'eins to intlieate that the 
reds are left in tlu' bark. If it is desirable to get 
tht' maximum amttuiil, t)f retis in (lie leatlier, the 
tanner should not plact; tin* liark in the layaw'ay, 
but lit' could use that bark in tlie leaches and in- 
crease th<' concmitral ion of the liipior by the amount 
of tannin extraetr'd from this bark. Tlien one 
w’otild exiM'ct a sironger liquor whicli would main- 
tain a greater percentage of reds wdn'ii It is brought 
in eontaet with leather. 

There are olln'r iini)ortant factors connected with 
layaw^'lys, sucli as the large uumbi'r of hides that 
<-an be i>lace<l in a i)it and the small volume of 
liipior ri'quiiH'd to coAcr tliom. also the extra labour 
r('<|uire(l in hamlling lh(‘ hides and n'lnovliig the 
bark to the leaches. Remove the layaways (which 
a]»i>(‘ar.s to Ik‘ feasible as ri'gai'ds Australian tanning 
materials) and tlie tanning and It'aeliing processes 
become less diflicnlt to control. 

1’In‘re is no n'ason wliy IIk' tixed tannins in excess 
of (hos(‘ re<|uired to convei't (lie hide into ieather 
slionld not l>e rep!a(*ed by otlier snl>slances as tilling 
ag<‘nls. .\ vegetable- tanned leather filled with a 
idaster substaiu'e insoliilde in water might lie ex- 
pected to give good wearing ix'sulls In a dry or waq, 
<‘Ilmate, but, like elirome-taniu'd sole-leather, it 
w'oiild dlfl'er from tlie present vegetable-tanned 
leatlu'rs whieli are capable of being “ dami>ed 
back ” to a pliabh'i condition. This w’ct, pliable con- 
ililion enables boot manufacturers to work the 
leatlier to the n'quired sliaiio. Tlie value of damp- 
ing back is only known (o tanners and leather 
w'orkers, and it must he not(*d that it W’ould not lx* 
iKissihle to obtain (his result with a leather wiilch 
w'ould completely resist the iieiiel ration of 'water. 
Water- solubles must Im^ reduced to a minimum and 
sulphuric acid entirely removed from the vegetahk*- 
tanning proce.ss before any great Improvement ..wdll 
made in the (juality of sole-leather. 

Ueatlier whieli contains a medium i>ercentage of 
fixed tannin and solid fats and also a low percentage 
of water-sol uble.s would probably give the best 
re.snlts without bringing about any great changes in 
the present methods of tanning sole-leather, but 
quicker returns and better I'esulfs nn* |>os8lble when 
a substitute Is found for the exwss of fixed tannins. 

A chrome-la lined sole-leather filled with waxes, 
etc., gives iK'tter wearing results than the average 
vegetable-tanned sole-leather. The former does not 
contain any siibstaiic'e similar to (be exems of fixed 
tannin widch is c<msid('r('d sm'li an important con- 
stituent of the latter. If the vegetable- tanned 
leather w'ere treated wdth waxes etc. after It has 
passed through tin' first part of the tanning process,^ 
the resistant to wear might equal that of thC' 
chrome leather. Tanners would then have to con- 
sider which is the cheaper process. The basic 
chromic solution would take one week to convert the 
hide Into leather, and vegetable tannins would 
require four weeks to do the same work. This is 
a big advantage for the chrome- tannage, but it Is 
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more than counterbalnnml bj' certain advantages 
on the side of the vegetable tannage. 

When the vegeUil>le- tanned sides of leather have 
passed througfi the first part of the tanning process, 
they can trinjiued and classed to suit tlie 
demands of (he tanner’s eiislouiers. I’he biit(s can 
he filled with waxes or fix(Ml tannins. The ofial can 
be “dried out” and sold l.o varhnis huyova who 
damp it back and i>n'j)ar<* it for various sections of 
the leather indnstries. AnshaJian laniKO-s could 
ship i)lckcd sid(*s and oHal lo London and English 
tanners would pix'jiare it for Ihidr own niarkets. A 
large nunihi'r of l.'iniuTs wlio niann fact lire harness 
and belting lealliers, also inaki' sol(‘-l(‘ather from 
their culls (‘le., and the sides for these leathers 
could be sorted out at 1h<‘ stage nientioiK'd above. 
Now chrome-tanned olfal etc. cannot Ik‘ shippial and 
sold for tin' purpo.si's described uinh'r (In' vegi'lable 
tannage bi'cause lliis leatln'r cannot be “ <lainiM*d 
back.” Only the butts are generally usi'd for chi'oine 
solo-leather and (he olfal reei'ives a vegetable 
tannage. So comparing tin* two tannages it is 
found that the iirst iiarl of tin' proei'ss reipiired to 
produce vogelabk'-lanned sole-h'alher can hi' used 
for the production of all the In'avy l(*alhers and tin* 
whole side (*an be tanned as one piece. 

'I’he Australian tanners slioiild be prepareil to 
depart from tin' rigid rules laid down in other 
tX)untrl('S for liie manufaeluro of sole-leatiier. 'Dn'y 
should aim al producing, with the aid of Australian 
tanning inah'iials, U'alhers ihal will suit the local 
climate and the ('Xiiort trade. 

’Pile following is a slalenieni of the eornparalive 
positions for It'alln'r-iAiniing pniperlies of Aus- 
tralian tanning materia!.’, the best malerial Ix'iiig 
given first: Ucsistaurr /o vatcr-ixut'i ration : Jfine, 
mangrove, wallle. Cofoiir: Mallet, walth', man- 
grove, pine, hcf/rre itf taniniffr: IMne, mangrove, 
wattl*'. 'l'ci),si!r s(n‘)i<!lli : WaKk', mangrove, pine. 
I‘ni(:tratiun of tannin inht pelt: Walfli', idne, man- 
gi’ove. No/^ leather: Waltle, mangrove, pine, 
mallet, Ulastie ttropf rties : Waltli', mangrove, pine. 
Aoidity of tiqnors: [‘ini', ni.'ingrovi', inalh'l, wallle. 
h'inn leather: Mallei, pini'. mangrovi', wallle. 
l^ereentayc of tannin : Malf't l‘J. wattli' :»0- P.O, 
mangrove TIO— .‘17, pine IS 2d'V,. 

The local lanning materials usrd foi’ flie inanii- 
factni’e of Aiislralian Ic.-illicrs may he summarised 
lliiis: Wattle: Ki|)set(*. ; split gr.ains for colours: 
harness, bridk', sti’ap, .'^olt'-Iealliers; bi'Hing 
leathers; basils, book binding ieallu'rs. Vine (tnd 
manffrove : Sole and liclling lealliers. Mallet : Sole- 
leather. 


OIL FROM THE SLED OF l.OrALLY GROW.N 
MEXICAN Er(d<EYE ” (UXGNADIA 
SFEt'lOSA). 

IIY I'.DWiX CIIKKI. .\M) n. I'K.MDM). 

The plant i.nowii as •* Mexlran buckeye’’ 
(IJnunadia sp^-eiosa) is .-i native of H’oxas. It 
belongs to seel ion llarpnllia of llio family Sapin- 
daccfF and was (h'seribed as far h.iek as iss;i by 
Endlicher (Atakta T Mt; Nov. slir]). Dee. T.l N St;[. 
It is also referred to bv tirav tLellers of Asa Grav 
Vol. 1, p. 222, 1892). 

In “ Coni ribnfions from the H.S. National Ib'r- 
harinm," Vol. 2, p. i’M nsfil -04) il Is staled that 
fJ, f<peciosa Endl. Is a decidnons .shrnh or very smafl 
tree common along rocky valk'ys and in the moun- 
tains from tiie valley of the Trinily fhrongh 
'wosU'rn Texas to New M(‘xiro. The si'ods or 
“ beans ’’ an' in .shn]w and size nmeh like small 
chestnuts and ai'c poisonons. 

The seeds from which our investigations were 
made, were gathered from a sollfai’y plant in the 
Botanic Gardens, Sydney, where It has grown for 
the past 25 years. The plant Is ahnnt ii^ hi^b, 


with a somewhat spreading bushy habit, and 
although it rec^eives no special attention, it flowers 
fairly freely during October, and yields a fairly 
good crop of fruits which contain usually threi‘ 
rather large, shiny, brown seeds without urlllus. 
In April, 1917, some fresh seeds examined by 
Messrs. JiOver Bros. Ltd. were found to yield (*0% 
of oil. 

Although this speeii's slioiild Ix' a jirotilahle crop- 
plant, I lie ]»lanls being easy lo cultivate and the 
mils easily coJli'cled, no serious stejis have been 
taki'ii in Aiislralia to eullivate tlie plants for the 
product ion of oil. Tlie results of the tests given 
below will, il is lio])e(l, he of sullicient interest to 
indnei' agriculturists to give the oil-.seed industry 
a trial, especially as Mien' is a growing demand for 
oil suitable fur the iiianiifacliire of soap and other 
purpo.si's. \Ve have already been successful In 
raising alxmt tlirc'i! Inmdri'd plants, a number of 
wliieli iiave bec'ii suimiitfed to Mii^ Department of 
Agrieiiltnn' who have distributed lliem in various 
parts of the Slate for trial. 

(Miemistrii. The oil was tirst examined by 
Schaedler (Bliarm. Zeit., ISS!), 210) and bis results 
are reeordi'd by lA'wkowitsch (“ Oils, Fats, and 
Waxi's,” 2rd Ik I., Vol, 2, facing p. 404), and by 
WrigiiL and Milcliell (“ Mils, Fats, and Waxes,’’ 
p. i;;.")). Schaedli'i- stales that Mie s(*ed contains 
from 40 to oO',, of a pali* yellow oil wliieh has a 
hlaml taste ri'calUng Ihal of almond oil ami forms 
a good salad oil. It n'sembles ben oil in not 
bei'oming r.iiiciil Joi* a long time afli'i- exposure to 
ll)(‘ air. It contains no frc(‘ fatly acids. The con- 
sianis of IIh' oil ai’c si>. gr. al, ()., 0'912; at 
lOO'M’., OSot; solidifying pi., -12'’(’.; saponifica- 
tion valm-, PH 1112: iodine value, Sl o S2; Ib'bner 
value, 94 12: iodiiu' value of fally acids, S(’h— 87 ; 
m.ivt. of fally aeids, 10'’ 

Sei'ds (d‘ Mie Ataslralieu jdaiil, wi'iN.' examined foi* 
OIK' of I lie aullioj's I'aidy in 1017 by Mi'ssrs. Ia'vi'I' 

r»ros., Sydney, who rej)oi‘h'd as lidlows : lii'own 

and glo.'-sy round seed illiri'i' in I'acli casi'), average 
siz(‘ of s('od Ih i; him., \\('iglit .I S.'o gi’his., rnoisfnre 
eonlenl a’ll',,. O’lu' lo'nH'is conslilule 7J-l';o (d’Ihe 
dry mil and coni a in til 7',, of paii* oil, having iodine 
value SI, saponilicaiion value 2025. O’he oil has a 
iniM tasU' ix'seiidding that (d‘ ground mil, oil. 
■■I'he oil exlraeP'd ))y oihei* contains ;i frolli-in’o- 
dm-ing subslanee ( V sajioiiin). 

Anotlier crop of Mie si'eds ims ix'i'ii I'xa mined 
reei'iiljy liy Mk' firest'nl anlliors, with Mie foll<»wing 
n'sulls: -^'itdd of oil («“Mkt (‘xtracl), oi)%. Sj». gr. 
(l.VVirGr.). 00117: n,,-" MOCO; arid valiK', OPS; 
sajionitieatioii \alue, 20.‘l; i(xlim! valio' (Wijs, 
4 hour), s;)-,-» - sl’O ; unsaponiliahle malh'r, 0M)%. 
Aller remo\al of iinsaponiliable iiialL'r Mk' fally 
acids liml sp. gr. (20'VI.7'M '. |. OSSIS; ip,"'* 1-4007; 

ip/', l-4.Y'..'i; in.].l. (capillary lube), LMLMb; neo(rali- 
t sal ion value, lOt' lO; mean mol. wl ., 2^SS•22; Iodine 
value (Wijs, I liour), SO— S7 ; JlehiK'r value, 9.T4. 
No bromiib's iiisidiible in (‘Mk'I’ wi're oblaineil, and 
only traces solulile in jx'lndi'um s})iril. 

Fm- aeidit//. TIk' constants of (he locally grown 
proilnct (Ims eompan* closely with those of the 
sampk' Irom Texas examined by S<4ia('di(‘r as far 
back as ISSO, willi ('xei'plion of Mk' saponification 
valiU' and acidity. 

TIk' unpleasant efTi'els expi'iicjieed boMi after 
la.sMng the oil. and during i-xjuilsion of the etlK'r 
from (‘xtraep'd (»il, aroused snspieioii of the pr<'- 
senee of liydroi'yanie acid. On examining Mie 
mpieonH washings from Mk' si'paration of Mie fatty 
acid, Ipvdroeyaiilc a(*l<I was readily ileleeted by tin' 
Prussian bliii* and is(>i)ur[»iirate ri'acMons, the 
amoiint^as sliown iiy the Relcberl Mel.ssl method 
beitig 77% of Mie tolnl free acidity. I’lie tiresence 
of a cynnogenetie glucoside and an enzyme in the 
seeds was confirmed by tests with sodium picrate 
paper at 20° 0. 
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It seems remarkable tliat although the seeds are 
i-eeorded as being poisonous, no hydrocyanic acid 
was detected in the oil by Schaedler; this is evident 
from the acid and suponilication values. Although 
the amouni of hydrocyanic acid would Jiot h(‘ so 
great in th<‘ (hi exi)ress(*d on llie large scale as when 
extracted with soIviMits, still small amounts would 
undoubtedly be pre.smil. This would mi]itat<‘ 
against its use as a salad oil, but if suitably f rented 
it is well suit('d for soap jiiakiug. 

In conclusion the authors wish to express tlndr 
thanks to Dr. (}. (tuthrie who dt'Icrmined the 
refractive indices of the oils, and \o Messrs. Dillard 
Donlon Idd. for allowing tlic; chemical work to b<‘ 
carried out in tholi' res(*arch laboratory. 
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THE THEOKY OE AP.SOEI’TION 'I'OWEltS I'OU 
NITRIC ACID MANUFACTURE. 

«v . 1 . j{. I'AiM i.\(; jo.N A\n r. n. caukku. 

Two cUnuntdiU ininc'ndv.s. 'flu* object of an 
absori)tion low(‘r is to lake* uj) J'roin a inixtui'(‘ of 
gases oui‘ oi- more of lli(‘ const il ueJils by nusins 
of a litpiid .solv(‘iit. Tlui two eleiiM'jitary inaiir iph's 
on which all lower design is based an* as follows : 

(I) As much of tlu* soluide gas should bi* n*uioved 
as is itossible during pas.sage through the tower. 

(II) The licjuid solution should as concentrated 
as possible. 

From tlu'se priiicipU's certain e<iuaily elementary 
n'sults follow : — 

(J) Tlu* gas and lic|uid should lx* brought together 
on the counter-current sy.stein. d'in* obj(‘(!tion to 
counter-current How ofti'ii made, that with tall 
lowers it is mx'ess.a ry to bring tin* gas from the 
top of a lower to tin* bollom of tin* in‘xt tower 
by a gas-main ontslde tin* tower, widch adds to 
;he exi)ense and dilHenlty of conslriietion, has very 
lit Co weight wln*n it is r(*menibered that such a 
eoiistruction is i)ractieally always adopted in hydro- 
ehloric acid towers, which are built ip) to 100 ft. 
high. It has bei'ii found that the increased (‘tli- 
eI(*noy so ensured pays for the nion* eoinplieated 
<_*onstnietion. Tin* gas may also Im* e;i pried down- 
wards by an internal pipe or duet. (2) Tin* lower 
should not be loo whh* (‘oini)aie(l with ils b(‘igbl, 
otherwise* etlieienl distribution of liepiid over tin* 
packing w'ill lx* ditllcult. It is a nsi'fnl rule in 
tow(*r eonstrnetlon that tin* diameter should not 
usually (‘xeecd on(*-(iflli of tin* ln*iglit. When there- 
fore It Is pro|)osed to nxlinv I lie number of low(*rs 
of a given li(*iglit r('(|nired to give* a lixt'd eairieity, 
by Inere'a.sing the dianu'te'r from, say, 10 ft. to 
20 ft., it should be' re*nn*mbe*irel that this alter.i- 
llon may le'ad to dltlieullies in the disiribniion 
of the Ikpiid. It may (|iii1e well be* Ibal a 20 ft. 
tow’cr will be eve'ii less eftieient Ilian a 10 ft. lower 
for the s.anu* height, owing to bad disiribniion of 
liquid. (:\) It may be* iK‘e(*ssary to lake* out the 
strongest liepiid from soine* inte'rine'dinle lowa'i* 
rather than the lirst, on account of difT<*re'nl tein- 
pt*ratnres in the various towers, or other factors, 
such as the graded admission of secondary air to 
the towers. 

Two factors of cfjicirneif. Tin* two elt*mentary 
principles already refenvd to show that the 
efflelency of a (ow’er systoin will depend on tw’o 
factors 

(1) The rapidity and completeness of absorption. 
This may be detorniineel by the weight of soluble 


gas extracted per minute per eub. ft. gross lower 
space, and the ovm-all iicrcentage absorption. 
(2) The concentration of the solution producaL 
This factor, which is always kept in mind in 
designing towers for eondensing hydroehlorie acid, 
appears to have Is'en large*ly overlooked in nitric 
aeiel towa‘rs. It Is, howeve'r, of considerable Ini- 
[KU'lanee*. as the* costs of handling, slorlng, and 
working iiji ;i0% nitric aea'd are obviously miicb 
gr<‘ale*r Ilian llie corresjiondlng ligiire*s for 50% 
aeiel. 

ItapulHu and complctcm ss of ahsorplion. The 
rapidity may be stat(*d in lliei form of the number of 
pounds of .\(U absorbed jier ciih. fl. gross lower 
s])ae(* jeer miniile. The ('omidelene*ss may be ('sli- 
niuted from IJie overall cHicie'iicy of absorption, 
Uc. tlie iH;*ree‘nl;ige of oxides of nllrogeu re*inoveel 
fremi the* gases iuileuing llie* lowers during I heir 
passage* Ihreuigh llie* lowers. 

q'lie )‘ale* of ab.sorption will only ine*rea.se with 
lln* rate* of eireiilil iejn e>r absorbing liepiUl when 
the diffusion iu the. fjns, ussislcd hy 1 urhulciirc, is 
uhruys suffivicut lo suyyly soliihlc material to 
the liyidd layer at a rat*' rrierdiry the rale of 
ahsorytion. Re'.vone! tills peeinl llieoc is no purpose 
.served in going lo liigb(‘r rales of .aeiel How, (cxeejit 
for ]mrito.se\s of cooling. It is e‘vie|(*nt, Ibal Ihe'iv 
will be an optimnm rale? of aeiel elrenlalion for 
any give‘n lowe'r, wddeli may ofle'u be* exa lonlated. 

The ahsorytion coeijieieuf . 'rile* wt'iglit in lb. of 
nitroge'ii dioxide* absorb(*d in one mimife* pe'r square* 
foot of aeitj surfae*e*, wbieli xvi* sliall call the 
ahsoryiioa roef/irifait . ele'pends on llie* following r-on- 
dilions:- e'D Tin* partial pressure' of NO., In Die 
gas ) ; (2) Die parlial prexssure* of oxygen In 

the* g.as ip^) ; (2) the' eone.-e'Ul ral ion of the' ae'id 

u.sed for ahsorplion tS); (I) Die leiniieratiiro (T); 
(5) lie* lnrbnlt*nee' of Die liquid and of Die gas 
(P, tii) \ (H) Die* amonni of oxidaDon space allowed 

for Die* NO ja-oelnee'd during Die* ahsorplion (v)\ 
(7) the* v.ale* of renewal of liquid surface*, i.e. the* 
acid How’ Dirougli the tower (/). 

It ise*vldent that this (*e.H*flieient is an exe.wdingly 
e'ompllealeel fiinel loll of Ibe various conditions. 
Tile* alisorpDon of o\ide*s of nilroge*ii is, in fact, 
mueli moi\* eoinplie*{it<*d Dian, for inRtnn<*e, Diat 
of h.vdiwliloric acid, in which one lias simply to 
e-onsider tlie pari I'D pressure of Die gas, Die sur- 
face exposed. Die teiniieral nre*. and the arid 
strength. In this e'a.se il is im'vely iwessary lo 
alloxv the re'eini.sile nninlH'r of .sepi.tre* feet of WTtted 
surface* to absorb all Die bydroeblorie acid passing 
Ibrongh Die low'cr pe'r minute. Rnl Die ab.sorpDou 
of oxiele.s of nitroge'U is gove'rneel by three sue*- 
ee*ssive elieiiiieal ivaellons : — 

11) 2NO,-hir^O HNO, + llNO% 

( 2) 21 1 NO., - I INO^ + IT ,0 + 2NO : 
i::) 2NO i02-2N0_,. 

Rotli llie liejuiel and g.ise ons phases are involved. 

Tlie eh'peiidenee* on Die I'arllal in‘e*ssnre of NO, 
is snllielently evident on comixiring tlio tower 
eapaeily n.sed for sneli dilute* gases as are pro- 
duee*d in Die* are, wdfli Dial wbieli is snllieient for 
Dn* inneli richer ga.se's oblain(*ei b.v de'iiitration : — 

I ■ Cul>. ft. jrross tower 

(Pis ! NO > in gas , 8|»acepcrlb. 

, ' NOa per min. 


Are .. i *000 

Dcnllrator • | 20 .200 


^J'he deiiendence on the strength of acid \ised for 
absorption is knoxvu from the work of Foerster 
ami Koch; it is represented roughly by the curve 
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In tig, 1, from which the relative rotes of absorp- 
tion come out as foJIows 

% fltronfrth of 

acid used for Pate of 


absorntion 

ab.sorpti 

0 

TOO 

10 

0-00 

20 

005 

30 

(KM) 

40 

0-80 

50 

0-70 

m 

0-55 

0.7 ... 

0-32 

08 

000 
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AMi»i.rnes Rate . 
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Fig. 1. 


Up to 35 — 40% acid the rate of absoi'idiou is very 
little Uitferciit from that In water; with 50% acid 
it is still 70% of tliat with water; and even up to 
00% acid the rate of ahsori)tion has fallen only 
to half that with pure water. From this point it 
falls otT very quickly to zero witli (kS% acid. There 
is evidence of a maximum spe(>d of absorption in 
10% -acid. 

Elimination of nitrous acid. The i)rimary re- 
action In the absorption of nitro.ui'n dioxide* in 
water is the formation of one moleeule each of 
nitric and nitrous acids. The elimination of the 
nitrous acid from the liquid now follows, because 
It fs found that the acid i)roduccd ifi absorption 
towers rarely contains more than about 03% of 

■ This elimination of nitixms arid Is, so to sinaik, 
an extra load put on the towers, since it is certainly 
a reaction which requires time for its completion. 
Incidentally, it la clear that if imj^rfectly oxidised 
gas is admitted to tlie water towers, say by having' 
no oxidising tower in th(‘ sc-ries, tills load will be 
further Increased, since in that case the nitrous 
acid forimai from the still unoxidlsed NO will be 
In excess of the nitric acid. 

Only NO^ in excess of tin* proport ion NO^ : NO 
is available for nitri(' acid formation; the r(‘st 
produces nitrous acid : (NO+NO )N O +H O r 
2HNO,. 2 n-r 

The exact mode of elimination of the nitrous 
acid from the liquid is not at present definitely 
settled, and there are dill'crent theories on the 
subject : 

(1) The nitiic oxide theory. According to Uils 
the nitrous acid decomposes according to the equn* 
tion: 3UNO, HNO,-f2NO-}-H,0. 

In the presence of an atmosphere of nitric oxide 
this reaction reaches an equilibrium when nitrous 
and nitric adds are present together In the solu- 
tion. In actual tower practice, howe^, there is 


. I an excess of oxygen and of Indifferent gas. Both 
I these factors will tend to reduce the nitrous acid 
concentration in the solution; the first by removing 
the supernatant NO, with formation of NO^, wliich 
then re-dissolves, and the second by reducing the 
partial pressure of the NO. There Is no do\ibt 
that, in so far as tliis reaction plays a part in the 
removal of IINO^, botli llieso factors arc of in- 
flueiKH*. 

(2) The voJ at Hi ml ion theory. Nitrous acid in 
aqueous .solution above a ct*rtaln strength exhibits 
a markud blue colour, owing to i»artlal dissocia- 
tion with the formation of N%0^. Obviously this 
dissociation will Increase, the less water is present, 
i.e., ll»e more concentrated is the solution. The 
N,()^ will tt'iid to escape from the solution owing 
to its volatility, and the brown fumes above the 
blue solutions prodnccal by pouring liquid nitrogen 
dioxide into water, consist largely of N.^0,. If Ibiuid 
nitrogen dioxide is poured into ice-cold water, the 
nitrous anhydride in fact separates as a heavy, 
dt*ep blue liquid layer; if the temperature is raised 
this disappears and torrents of gaseous are 
evolved. 

(3) The oxidation theory. In absorption towers, 
where t‘xe(‘.ss of oxygen is present., the reaction 
2IlN().^-f 0,^^2I1N()^ undoubtedly takes place, and 
probably to a still greater extent In tlie Polile 
lifts, where a v(‘rj' efficient cluirniiig together of 
th(‘ Ibiuld and the air used for working the lifts 
oceurs. The use of oxygen insl(>ad of air in work- 
ing the lifts would greatly increase tills oxidising 
action. 

In I lie pres(*nt state of our knowledge, the (nu's- 
tion as to exactly whii'li of the mIkivc reaclions 
plays the most imporlant part in tlie elimination 
of iiKrous acid in absorption towers cannot be 
answiu’ed. From what is already know’U it may, 
however, be permissible to draw the two following 
conclusions 

(1) The rate of elimination of nitrons acid, in 
presence of excess of air and with average l.iir- 
buU'iiee, is fairly rajihl, and is probably greater 
than tlie rate of absorption of nitrogen dioxide in 
the liquid. 

(2) The (diminatloii proceeds to sncli an extent 
that about 0-3% of nitrous acid (IINO,^) is left 
ill the li<pii<l acid, iiidejieHdeiitly of the content 
in nitric acid of tlic latter. 

Under averag<‘ conditions it. may therefon* bo 
nssnmed that the elimination of nilrons acid pro- 
ceeds at a rate sufficient to allow it to be neglected 
in considering the rate of solution of the oxides 
of nitrogen. 

(Iridisiny syace in foteers. Although some of the 
nitrous acid iirodueed in the absorption jowers is 
eliminated in solution by oxidation, as described 
above, and thu.s c(‘ases to [mt a load on tlie towers, 
it Is indisputable that the greater part reapjiears 
in the gas phase in tlie condition of nilrle oxide, 
arising from the reactions: (o) 3NO -l 11 
2IINO,4-NO; (h) 2N0+0,-.2N0^. Equation' (a) 
appears to ix* tin* sum of two separate* reactions, 
involving the Intermediate formation of nitrous 
acid (see equations (1) and (2), p. 75 t). Ueactlons 
(a) and (h) constitute a cycle, in which out of 
3 niols. of NO., taken, two are nhsorlx'd, and one 
remains for further niisorpflon. Oue-thlrd of the 
NO,, therefore remains after each cycle. Thus, 
after 4 cycles, about 03% of the oxides are 
absorhfxl. 

The regeneration of NO^ by reaction (h) is not. 
in ordinary tower practice, carried out under Ideal 
conditions, becuu.se this reaction apjienra to take 
place In two stages ; 2NO-f 0 N„0, (rapid), 
^ 2 ^ 3 +^ ^ ^ 2^4 (slow). This is practically tnie 
because, although N,0, does not appear to have 
an individual existence (except in traces) under 
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the conditions of working, yet the mixture of equal 
molecules of NO and NO^, if presented to an 
absorbing medium (e.g. sulphuric acid, or caustic 
soda),, is rapidly absorbed as N^O,. The equili- 
briuirj NO+NO 2 NjO, is therefore very rapidly 
displaced to the right. If this mixture is brought 
In contact with water it is almost completely 
absorbed as nitrous acid : 11^,0 -f-NO+NOj ^ 

NaO.+H,0 2HN0,. 

The cycle of react ion.s, under these conditions, 
will now be as follows 


only weak acids, e.g., 5%, and cannot therefore 
be any stronger than these. 

Theory of tower design. In this w'e shall take 
account of the variation In composition of the gas 
In passing through the tower. Since it is impos- 
sible to solve this by arithmetical methods, It will 
be necessary to consider the problem generally, 
but the result will be found to Inr quite simple 
and capable of practical ni)plicfil ion. 

Con.sider a tower of height X ft. (tig. 2) and 
cro.ss section A sq. ft. Take any horizontal plane 
at a helgJit x feet from the l)as(‘ of the tower and* 


(1) :JN^ 0 ^+ 2 II^ 0 :.-llIN 03 -f 2 N 0 . 

( 2 a) 2NO+iO,-i\U3, 

(.’1) N 203 + H^0-211N02. 

(4) 3IINO2-UNO3+2NO+II/). 

It can be shown that, with these reactions. It is 
neexissary to go through at least ten cycles to 
produce the same etVect, if is i»roduced in the 
re-oxidation, as witli four cycles in which the gas 
presented to the liquid is fully oxidised N^O^. 
This will very much incr(‘as(i the tower space 
requirtsl. Patents have bemi framed to obviate 
this formation of N^O,, by nanoving the gas after 
each contact with water, and allowing it to be 
fully oxidised before again bringing it into con- 
tact with waUu- or acid. Tlie actual conditions 
obtaining in lowers are, however, more iidvan- 
tageoiiH than would ai)pear at tirst sight, for the 
following reasons:— (Ij Tjie oxidation in the free 
space will i)roc(‘ed bi‘yond the .stage and 

a portion at least of the gas will be in the state 
of fully oxidised after each cycl(‘. i2) Oi»por- 
t unity for comidete oxidation will occur in the 
connecting plp(‘s betvvc'cn tin* towers (if the,ve are 
provided, as should always be the ca.se). 

ft may, however, be noted that the absorption 
coefficient we have d(‘cided to adopt below has e(M‘n 
found by (‘xperiinenis in which the re-oxidation 
occurred in (he same way as in actual towers, 
and the .spetal of re-oxidalion may tlierefoia* b(‘ 
taken as included in these numbers. 

Mist formatian in toircrs. An important pheno- 
menon wldch makes its ai)i>earance during the 
ab.sorption of oxides of nitrogen in water Is the 
formation of a white mist, wldch is carried away 
by tlie inert gas passing through the towers, and 
ni)i)(‘ars in (lie exit gas. It has generally been 
assumed th.at tlie loss dm’ to mist is negligibly 
small (‘' less tlmn 1% ”). The mist is found, liow 
ever, to consist of (piiti’ strong lutric acid in the 
form of ilrojilets. Tlu’sc* droidets are formed ns 
soon as (lie oxides of nitrogen (‘liter the train of 
ah.soriition t owners, i.c. In (lie strong neid tower, 
and ])ass iina1ter(‘d and uneond(‘nsiHl through the 
remaining weak acid (owi'rs, e.sea])ing at, the end 
in the .shape of a fog, usually described as 

sU'aiu,” or “traei's of ammonium nitrate.” It 
W'as found that (Ids fume, wlieu {‘ouden.s(‘(l. gave 
a liquid contaluiiig IlO— (>0% of iilt ric acid, and quite 
api)ri‘(’ial)le losses may arise if it is allowixl to 
escape. 

In the absorption of gases from arc furnaces, 
the gns('S coming from (he water lowers contain 
a conslderahlo quantity of acid mist, whhdi nor- 
mally passes into the soda li^wers and Is (here 
absorbed ns sodium nitrate. If soda towers are 
not U 8 (‘ d , this mist eseapi’s conih'nsatlou, and even 
with soda towers the absorption is Incomplete. By 
means of elcM’trIcnl pn^clj dial ion apparatus it is 
possible to condense the mist to nitric ncld. 
i.c. ncld corr(‘spondlng wdtb that in the first tower. 
In which the oxides of nitrogen meet liquid acid 
of this strength, which had passcHl unchanged 
through towers In which the ncld Is much more 
dilute. This at once refutes the common criticism 
that the mist cannot contain any strong ncld 
because It has passed through towers containing 


X 


Cl 


t-dc 


[do 


Fici. 2. 


another similar plane x-fdx 11. from the base. 
These planes euclose an elementary section of the 
tow(‘r, of volume A.dx cub. ft. Led. the free simee 
associated with (Ids voluiim (If/) A.f.dx, where 

f“ * • fraction of free volume per cub. ft. gross 
A dx ^ 

volume. Let the surfaci' luesiaited by tlio packing 
ill tins volume be dS sq. fl. k.A.dx : whei^‘ 

Ic— ^ ^ - S(]. fl. surface per cul). ft. gross jrolume 
A dx ^ ^ * 

oecuided by packing. 

Let all eoneent rations be expressed in terms of 
Ib. NU., per eub. ft., and let : 

i'oiKvulralion of NO., in gas entering section 
(• lb. NO., per cub. ft." 

(’ouceiitratioii of NO, in gas li'aving section - 
c-dc lb. NO., per cub. ft. 

(’oucenl rat foil of NO, in gas eiiloring tower ~ 
(•^ lb. NO, per (mb. ft. * 

( ’ommut ration of NO, in gas l(‘aving tower - 
c, lb. NO, per eub. fl . 

Let tlie'vi'locity of gas-flow through the l(wer = 
V cub. ft. jier min. 

(10 

NO., absorbed in section in lim(‘ — “ 


wlieiT k' absorption factor (for gas of con- 
centration c, and with any particular acid con- 
(•(‘Id ml ion) - Ib. NO., ix^r sip ft. i>er min. absorbed, 
NO., contained in dt» cub. ft. of entering gas « 
d0.c lb. NOi. 

NO., contained in d4> eub. ft. of exit gas = 
d0. (c^c) lb. NO,. 

change in concentrations *=-*d^.dc lb. NO^ 

- [2], 



acid absorption towe bs. t««,ha,m9. 

KvJdently if there Is no leakage, [1]=[2]. t# ~~ 

• - lA *1 ^ ^ height of tower 

^ Y ‘ ' Cx = Ci*=concentration of effluent gas, 

leakage of liquid through the walls log. ^ ^ K.k.A.X.K.k.v . . 

of the tower, or otherwise, such that a fraction ^ V Y • • • • U. 

^ escapes per foot of tower, this is easily taken where v = gross volume of tower, 

thio aecomt.^ i ^ . . , . , 

\\ mftv \nViu. .. 4Av * J *• .1 .. occupied by packing, 

npproxiination that I it is not difficult to take this into aa'ouffl 
is propovtumai to tlu^ concentration of the gas, . 

for a given stvengih of acid and tciniKU'atnrc : '; assumed that the coiiccntrution of liquid 

^^1 ^ 1 ^' /n passing down the tower Is eonstaiit, and tills 

* condition is, in fact, closely realised in praeliiv, 

where the acid flow is usnaJly so large that tiiere 
is no af>f)reclable eliange of eoneentratlon in the 
separate towers. 'J'he ease where the change of 
acid eorie(‘ntrat ion is taken into aeeoiint is mor<‘ 
eomplieated. and as it has very little practical 
utility it is omitted here. In the ease where the 
strength is assumed constant in the tower. 


K.e.dS 

■ 

- N.A.dx, 

. K.k.A.dx 

K.k.A , 


When X ■ 0 we know tliat e ^o. value of K (equation 1) for any particular 

(. ]. ,Y ' strmigth of acid is given in the following tables. 

‘ “ X (2). values must, of eonrse. be taken at the tem- 

^ ' peratnre whieh exists in the tower. 

of K • /o- at .W (’. 


% NO-2 in gan 

1 

2 

3 

4 


0 

J 

8 

9 

1 0 












"g acid strength 
Ct 

1U7 

i 97 

205 

2 1 1 

2 31 

2 53 

2 71 

2-83 

2-93 

3 00 

10 

2 -50 

2- IS 

2 ir, 

2-55 

2-01 

2-75 

2-85 

2-91 

2 99 

3-00 












10 

1;)7 

1 57 

1-59 

; 1-73 

1-S9 

2 12 

2-31 

2 47 

2-59 

2-07 

25 

M(J 

1 10 

1 12 

1 1-18 

1 32 

1 57 

1 73 

1-98 

2-12 

2-23 

*37 

0 (>;; 

ou;i 

i)-f;55 

0 008 

0 723 

0-780 

0 857 

0 912 

1-0 

1-00 

42 

0-471 

0-171 

0 171 

0 471 

0 51 

• 0 570 

0 028 

0-CS7 

0-770 

0-850 

52 

o-i<m; 

0 157 

0 157 

01 77 

0-220 

0 275 

0-359 

0 412 

0-524 

0 005 

00 

0-079 

0-079 

0-079 

0-079 

0 110 

0-171 

0-259 

0 331 

0 419 

0 571 





Values of K x 10'-^ at 40 ' C 





'V) KOi ill gas ! 

1 

o 

3 

4 

5 

0 

7 

8 

1 1. 

* 10 

^0 acid strength! 
5 .. j 

29 1 

1 i 

2 03 i 

2 57 

2-59 

2-02 

2-71 

2-78 

1 2-83 

i 

2-80 

2-89 

.0 1 

2 41 


2 49 

2 53 

2-59 

2 03 

2-78 1 2-85 

2 91 

2 93 

Id 

2 20 

2-2S j 

2 30 

2 11 

2-48 

2-58 

2-65 

2 71 

2-75 

2-78 

25 

197 

1-89 ! 

1 91 

2 01 

2 12 

2-20 

2-20 

2 30 

2 34 

2-38 


1'73 

1-57 

1-49 

1 49 

1 57 

1 05 

173 1 1-77 

1 81 

1-85 

42 j 

1-49 

1-34 i 

1-20 

1-28 

1-32 

142 

1 49 

lor, 

1-02 

1 05 

52 .. 1 J-18 

0 943 1 

0-8 65 

0-845 

0 895 

1 01 

J-12 

1-22 

1-31 

1 37 

<)0 . , i 

0 :{5i 

0-255 1 

0 202 1 

1 

0 324 

0-393 

0-524 

U-081 

0-845 

0 985 

112 


I'alvfH of Kx 10'^ at ;10 C. 


%N 02 In gas 

1 

i 3 

:5 

4 

5 

0 

7 


9 

10 

% acid stiength 
5 

2 28 

2 12 

2 23 

2 39 

2 18 

2 59 

2-07 


2-79 

2-83 

10 

2 12 

1 2 12 

2-23 

2 39 

2 18 

2-59 

2 09 

.-■H 

2-84 

2 - 8 8 

16 

1-90 

: 2-01 

2 20 

2 32 

211 

2-55 

2 02 

2-07 

2 71 

2 75 

25 

181 

1-89 

2 10 

' 2 20 

2 :u 

2 38 ; 

2-14 

2 17 

2-19 

2-52 

37 

105 


1 71 

' 1-83 

1 190 

2 11 

2 20 ! 

2-28 

2-32 

2-30 

42 

1-,j 7 i 

' 1-45 

1-52 

103 

181 

1-90 ! 

2 09 

2 18 

2-20 

2-31 

52 . . ] 

n-'^i 

MO 

1 12 , 

1-21 

1-43 

! 173 

1 1-91 

! 2 00 

2-18 

2-26 

00 

0 710 ! 

0-550 


0-746 

; 1-04 

i 1-40 

( 

j 1-07 

1-87 

2-04 

2-12 


The flares tfivou iu ilioso tables are derived from a series of exporimoiitH on the rate of absorption of nitrogen dioxide, 
from mixwpes of the gas with air in dllferont proportions, by nitric acid of different strongtlis at different temperatures, 
msoe Dy iir. Mj. K. Jlideal. The graphical representation of these experiments, by means of which the constants in their 
present convenient form were derived, was canled out at our sujwestion by Dr. G. N. White. It is hoped that Dr. Kldoal's 
reseajOTee wm bo published In the immediate futvya, and we wish to record our Indebtedness to him for his permission to 
use the results in the pi-escnt communication. ^ 
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Tower design. 


The appUctitlon of these results iu tower desigji 
will now be illustrated by two examples. 

dalcMlalion 1. 500 cub. ft. of gas containing 10% 
of NOj by vol. is passed iK^r min. tlirough towers 
In which 30% UNO, circulates at i). The 
eflfluent gas is to contain 1% of NO^ by vol. Find 
the dimensions of tlie Lowcu’.s required for ab.sori)' 
tion. 

for 10% gas and 30% IINO^ at ‘J0° (\ 
-3*1x10 * lb. NO, iK‘r sq. ft. j)er min. 

Foneenl ration of N()„ in 10% gas 
■-0012S lb. NO, per cub. ft.-c. 


. j.^k' 3-1x10* 

■ 1-1>S X lo - 


ll- 12x10-. 


log log, 10 2-303. 
c 

V -500 cub. ft. per min. 

If we assume (iiat j)aekiug exposes 10 sq. ft. p(‘r 
cub. ft. fn'c space, and occupies .50% of llie j)acked 
space, llaui: 

k=-20 s(|. fl. pel* cub. ft. gross spac(‘. 

Tium, if V gross volume of towers, 
2-42xl0'“x2%x V 

o . 

. v- 2100 eub. ft. 

Taking -‘i useful j)ractioal n]l(‘ foi* lower eonstruc 
(ion ; bejgtit- 5 lluKcs the diameter, 
we liave, if x -diameter in fl,. 

--'2100 or x-H'l ft. 

'rii(‘ diUM'Jision.s of I lie tower will flam l»e : 

Ii(‘iglit 10 n. 

Diameter 8 ft. 

If W(* Jiiid 30 acid iu each Lower, Ibis single 
large lowtT could be replaced l>y 8 towers e.-icli 
1.5 fl. liigii and 3 f 1 , 0 in. di;im<'(er. 

('dhuldtian 2. ll is reiiidrcd to alrsorb llie 
oxides of uitrogen from .5(50 etib. ft. oi _:as )H‘r 
niimile eonlalning 10'\, of Xtt. by vol.. so as to 
prodiiei! 50% nitric a<'id wit it ;iii overall ctlicicncy 
iT 00%. f’ind I la* niiiidn'i’ of lowt-rs required, tin* 
bciglil and <liann (er of llies<' towers, and tin* nalun* 
)f I In* jt.'iekiiig, 

'fin* I’ollowitig dal;i are given : 

V--enli. f) . g is p('r ndnnt(' -5(M). 

e,^ iiiilial concent nit ion of XO,--10‘V, b\ vol. 

00128 lb. NO. jK'f cub. ft. ■■ 


c = final concentration of NO,^ - 1%, by vol. 

=000128 lb. NO, per cub. ft. 

Acid made =50%, HNO,; therefore the water to 
be passed through per ndnute can be found - 
500 cub. ft. of gas containing 10%, of NO, by vol. 
conlalns 500x0-0128 = 0*4 lb. NO,. 

.*. NO,, absorl>ed per mlnule = ^^^ x 500 x 0*0128 ]]), 

Water to jiroduce J00% UNO., from ibis 

- X ^ X. 500x0-01 28 1-12.5 lb. 

; 2 .X 40 10 

I 'roial water per minute -2-25 lb. 

; We nill assume tin; absoriilnm brought about In 
; slages, siieb that the acid put down in the first 
lower is 30'% UNt)., and tbal willidrawn is 50%, 

! ilNO^. Average .stivngtii of acid In first lower - 
I 40%. Assumed l(*miH*riitm(‘ at wbieii first tower 
j is kei>t--.30^ C. liolow lliis strenglh. at, 3tF(',, the 
■ valiK* of K Is not very largely infiueneed by the 
I acid str(‘nglh and may be taio-n as 2 303x10"-. 

I Tin* composition of the gas l(‘a\’iiig the first tow<*r 
i is fixed, since llie NO, absorlx'd Is tbal. required 
I to eone(*ntrate fhe 30% acid entering the tower to 
! 50?{, acid. 

j Weiglil *of acid ('nl<*i*ing the lirsi tower - 2-25 x 



W(‘iglil <d acid loa\ing llio lirsI loNver 2-25x 
=.Ki 111. 

. \( )^-l-r».\ygen absoiln'd iii lirsi lower do 

form N.,0% -i-.5-;:-22 1-28 11). j»or mijiub*. 

92 

No al)sorl)ed iu lirsi low<“r T28x .% - !-09ib. 

1 UM 

p(*r minute. 

NO., entering iirst town- 01 ii). jk'i* Juiiinle. 

.-. %'oneenli-al ion <d' .gas Ji-avitig lirst lower - 

0-01‘28x ^ n nit't; 11 ». NO jxn* cub. ft. - 

0*1 

ST'x !)> vol. 

liiifuntsion.s of /oht)-. 

lit P.-n-klng assn mot I to lu' rings and stars (see 
table appi'iuled) : 

k 42 sq. fl. i»er (*nb. fl . luWi'r si^ace. 

Oi) k’ = .•il>sorpt ion eoelliciimt fot* 10%', gas in 40%, 
IINt% at 30"M’. *2-9.5x10* lb. NO., per sq. ft. per 
minulo. 


(’onffxt rison af niriou.H ti/prs of hoi'f'r parkifoj. 


i 

l’;u'kiii--r j 

1 

i 

l']xpos<'(l 
ni-ea of 
unit . 

!-(|. in. 

Vnlinnc 

of 

unit, 
eub. in. 

No. (d 
n.icKing 
unit.-! 
per 

euVi. ft. 
towel 
spiue 

Total 
surfaee' : 
of 

7 >aeking ; 
unil-^ in 
.sn. ft. 

JK'I- 

eUb. n. 

toxver 

'I'olid 

volmiu; 

of 

jnn-king 
units in 
eub. f(. 
per 

oib. ft. 
towt'r 

Kiee 

spMee 

i ®o d ross 

1 spa CO 
; oeeupied 
: by 

7 »acking 

i 

Sq. ft. 

expo.sei! 
per eub. ft. 
grcHS space 
to leave 

80 % 

froe spare 

Sinitll liiisoliig riiiKK .. ! 

.') qn 

0 :n>s 

(IJOUCJ) 

SO 0 

04-.-) 

0 4;'> 2 

0 30-2 

.MS 
)M S 

' %5) 

1 

.Hj 0 

4 -Point star • . . 1 

.V8t 


o4r> 

‘22 

OISS 

SI -2 

IS 8 

23 4 

<Jutt maun bulls ' 

•2;m 


T.'i 

12 2 

0-13-J 

Xi s 

13 2 

lS-4 

<‘.'oii(*oiit.ricH . . . . 

Pro 

<) 1 

1 a ‘2 

49 

o-.xts 

10 2 


18-3 

Large rings and eoneent ib-s 

j U.3 a 


04 

410 

oiso 

;•)! 1 

4S 9 

17 1 

Large rings . . . . 

47 1 

7-b7 

04 

20 9 

0 -jirj 

73 s ; 

i 20-2 

16-0 

Rings and nodiiN-.s 

Ring 

47 1 
Nodule 
n-i 

7-07 

2-91 

14-8 

25-7 

4-s.-. ; 

198 

o-oono 

0 o i. ei 

S9 0 

\ 

10-4 1 

9-33 

3-78 




i 

os;i 

0104 



13*11 


• A form of tower packing designed hy tlio authora. 

(1) Thrown Into tower. 

(2) Stacked In tiere* 
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MELDBUM.«^THE BTABIUSATIOH OF BLEACHIKG POWDER, 


[Match 31, 1919. 


K.sys.M...,. 


log 


I'lSxir' 

Co_ k.v 


lof! 


c, 100. V’ 

10 ^ J2xv 
H‘8 ‘ 00,000’ 


r»o,oooxoo<soo 

: ^1)0.J Clll). It. 


or.:; or x - G-2.'» foot. 


If diameter of tower in feet-x, 

,5irx> 

4 

lirst tower is ft. iiigli and Oi ft. diameter. 

Oxidation sjiaee beyond tids tower will be ainjOy 
provided by lo In. pis mains. 

Further absorption lowers imrst reduce the pis 
from S*:i% to 1% NO,,. 

This would be provided by three furlluo' tow. rs 
of diameter o ft, and height 2.j ft., giving a 
total volume of lotlO <*ub. ft. Of this, lltiO eub. ft. 
is packed, leaving 400 cub. ft. for oxidation spaei*. 
Tlds oxidation space would be dhstribiitiai a.s 
follows : -4tli tower, completely packed >8rd tow'cr, 
800 cub. ft. empty 15 ft. of tower; 2nd towm-. 
100 cub. ft. emyityr. 5 ft. of tower. 


THE STABlfdSATlUN OF P.LEACHINO 
POWDER. 

IIV AXIUirW XOK.M.AN .Mri.DUC.M. 

The anlljor undertook work on the stabilisation 
of bleaching powder at the roiuest of the Indian 
Munitions Poanl and submitted to the Board a 
sUitement of his preliminary results on May 24, 
1018. This siateiumil was eummunieated by the 
Board to the Dlrcelor-Oeueral of the Indian Medical 
Service. 

Work wlLli tlie same object has since Ihkui under- 
taken in Britain at the retyuest of the Medical Re- 
search Committee, and a paiM'r enlitU‘d “ A new 
bleaching yiowder for use in hot countries ” wa.s 
contributed to the Edinburgh Section of this Society 
by Rettie, Lorrain Smith, and Ritchie (see this .1., 
1018, 311 T). 

The author tlierefor<‘ eon.siders it desirable to 
give a summary of Ids preliminary worh. 

Commercial bJeacldiig powder always contain.s 
w'ater, and experiments were made with a view to 
ascertaining the (‘Ifccl of removing tlds water. The 


hygroscopic agents that were used were 
(1) Sodium hydroxide in powder. (2) Calcium 
cldoride (basic) in grains. (3) Phosphorus pent- 
oxide. (1) Sulphuric acid. 

The bleaching powder was carefully mixed to 
ensure uniformity, and 10 grms. wnis placed in ft 
weigliliig bottle in a desiccator containing the 
b3gros<?opic agent. For comparison an equal 
wciglit, was kept In a dosic’cator containing no 
liygroscoplc agent. The desiccators were placed in 
I a dark cupboard, and the loss of w'eiglit and the 
I available chlorine ” in tlic bleaching qiowder w^ere 
ascertained at iidervals. The results arc shown in 
the table below'. 

The results show that bleaching powder is more 
rayiidly dried by alkaline agents (sodium hydroxide 
and basic calcium ehloiide) tlnm by acid agents 
(phosphorus pentoxide and snlpluirie add), and also 
tliat the tendency of bleaeliing powder to lose 
" available chlorine ” is much decreased by desicca- 
tion. 

Further it was observed tliat the atmosiihere In 
j tile desiccators containing pliosphorus pentoxide 
and sulphuric add was rii'li in chlorine. Evidently 
bleaching powder loses dilorine in addition to water 
during the drying jiroeess, wliidi is absorbed by 
alkaline desieeating agents. Since the net ellect of 
drying is to raise tlie amoiiiit of “ available 
dilorine,” tlie amount of chlorine lost by the bleach- 
ing pow’der is small. Also it would seem that an 
almosyilicre of chlorine hinders lo.ss of water by 
! hlenehing powder, that is, ]ow'(*rs the water vapour 
pressure of the bieadiing powder. 

Tlie bleaehiug powder tliat had luvn dried as 
above by sodium Iiydroxide and pliosjiiiorus ixuit- 
nxide, in (sieh ease contained over 25% of ” avail- 
able chlorine ” after a year. The author has also 
aseerlalned 

(1) That in th(‘ drying of bleaching jiowder there 
are two stages, consisting in (u) loss of water and 
liypoehlorons acid, (5) loss of wab^r and chlorine. 
Since hypoehlorons add is lost in stage («) It was 
necessary to ]irov(‘ tliat. the gas produced in stage 
ih) is not chlorine monoxide, hut is ehlorine, and 
this has been done. 

(2) That, bleaching powder can Ihi dried more 
rayiidly by phospbonis [lent oxide than by soilinin 
Iiydroxide If in addition to the iiliosplionis iient- 
oxlde an absorbent for dilorine Is pre.sent : the ab- 
sorbent used was a mixture of mereuroiis chloride 
and mercury. Tills result indicates that when 
hleadiing }>owder is evolving off w'ater and dilorine, 
the fiartial pressures of the water vapour and the 
chlorine are dejKmdent on one another. 





Loss of weight % 





* Available chlorine,” % 



Time in days 

Z 

0 

: y i 

12 : 

49 

192 

0 

3 

0 

9 

12 

49 

102 

NaOH 

13-8 

13-4 

' 13 4:. i 

1 3-4.1 1 

13-7 

13-7 

27-3 

29-2 

28-1* 

280 

29-9« 

27-8 

27.55 

CaClj • • 

13 1 

13 4 

13-4 1 

134 i 

13 8 

13-9 

27-3 

29 2 

29 (J 

290 

28-8 

27-9 

22*2 

PaOa . . 1 

6-9 1 

114 

1375t 

14 0 ' 

U 4 

14 5 

27-3 

281 ; 

27 9 

28-4 

28-5 

27-5 

26*7 

ESOi 

“Blank” .. 

7-3 

1‘2 3 

14 0 : 

14 1 

14 4 

14 9 

27-3 ' 

28-1 1 

27-.'-. 

280 

28-1 

28-0 

24*3 

0-3 

0-2 

00 ; 

00 

00 

0-8 

27-3 j 

27-2 i 

26*95 

26 .'iS 

! — 

24-5 

18-7 


♦ These reyultii are irregular and are pcrliaps inaccurate. The calcium chloride was basic. 
Madhavlal Ranchhodlal Science Institute, Ahmedabad, India. 
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Meeting held at Burlington House, on 
March 3r(/, 1910. 


DR. CHARLES A. Kf^ANE IN THE CHAIR. 


NOTl^S ON THE SETTING TIME OF PORTLAND 
(TOMEN^r. 

RY V. ESLIXC, A. ('.<5. 1., A.l.C. 

The setling time of oeiiieni, although of secondary ! 
importance, isoftcni the cause, of t rouble. Tempera- 
ture of room and materials wlion gauging; length 
of jKiriod of time for aeration; tem]K‘rature of room : 
or chamber during aeration; ccuidition of atmo* i 
s]ibere to whicli the cement is exposed while Uung 
aerated ; and also the chemical nature of the water 
used for ganging the cement, are all i)oints tliat 
tend towards variations in initial and final setting 
times. The first thns^ Iioinls are matters long since 
recognised as govei ning factors by ihe manufacturer 
and cenuuit chemist: tlu‘ last two, in the author's 
opinion, have received too little attention. 

The inliuence that the clieniical nature of the 
water used for gauging often (‘xerts on the siM.ting ; 
of a cement came to the notice of the author some ; 
time before the war in the following way A com- ! 
paiiy of cement maiinfacturers were supplying a 
contractor with fiMMiumit, parcels of incdium-.setting 
cement, samples from each parcel were tested by I 
tin? contractor’s chemist and reports, satisfactory 
or otherwise', made botli to contractor and manufac- 
turers. The la t ter freiiuent ly raised objection to the 
initial setting times as reiiorted by the contraetor's 
chemist on the ground that they were considerably 
ipiicker than their own tests. The knowledge that 
a numlMT of consecutive i)arc‘cls had been rejected 
on this test alone led the author to investigate the , 
cause of the trouble, with the discovery that the 
differences weiv almost entirely due to the chemical 


nature of the two waters used by the different 
operators in gauging their cement for setting time 
tests. The manufacturers obtained their water 
supply from the greensand strata of North Kent,; 
and it was not exposed to the atmosphere for any 
length of time l)efore use. That used by contractor’s 
cluMidst came from town suj^ply, which was obtained 
from chalk l>eds; it was no doubt exjHKsed to the 
atmosphere In re.servoirs for a considerable time 
iK'fore entering the service main. A difference in 
the chemical nature of tlie two vviiters would natur- 
ally Im' exp(*cted. The town supply contained 
between 3 and 4 times the Quantity of calcium car- 
bonate aiul less sulphate. 

To follow up this matter still furthei’, an investi- 
gation of the infiucnct? of different waters and 
solutions of salts on the setting of a more or less 
normal cement was iiiiderlaken. To observe at the 
same time tin? effect of varying periods of times for 
aeration, portions of tlie cement selected for this 
work were exposed to the atmosi»bere f<w 14, 24, and 
4S hours. 

The cement used for these tests gave the following 
figures on analysis : — SiO,. 22-08%, A1 O,, 7*98%, 
Fe%4^ 3-20%, CaO (i2-3r)%, MgO 1-2(5%, SO 0-92%., 
cd„ and II„0 0-(5t)%, insoluble matter 070%, Na^O 
and Iv^O 0-21%, CaSOj, counting all SO3 as calcium 
sulphate, 1-57%, t’aO, after siihtracting that present 
as sulphate, (51*71%, ratio (kiO : ( SlO,,-f Al^O,) 2-42. 
Sp. gr. 3-17. Physical tests showed the cement to 
bo quite normal. 

The Vi<-a( instrument, with noodle of in. square 
and welgidcd to 2.^ lb., was used for these tests on 
acconiK of i(s being more readily employed in the 
exainlnnlion of a large mnnher of pats under 
observation at the same time. Initial setting time 
was taken as the time when tlie needle first failed 
to penetrate to the glass on wliicli tin* pat was made 
up, and final setting when the needle, gently applied 
and allowed to exert Its whole weight for a few. 
seconds, censed to make an impression. 

In the investigations set out in Table I, it will be 
observed Hint the quantity of solution or water used 
in gauging was in every case 255 c.e. for ItX) grms. 
The temperatures of the room, solution, and cement 
weix? as nearly as possible the same at the beginning. 


Table 1. 


on initial and final setting times 0/ a cement using various soliitioiLS ami waters, 
the cement being unaerated, and also aerated for different periods. 


Unae rated 


Aerated 14 hrs. 


Aerated 24 hre. 


Aeiated 48 hra 



Tcmporatuie j 

Initial 

Final 

Hi-h. lUinB. 

Initial 

Fi 

nal 

Mine. 

Initial 

; Mins. 

Final 

Ilrs. Mins. 

Initial 

Find 

- 

Solu- 
tion t 

Co- 

mout 

Solution 

Hoorn 


MillH. 

lire. 

1 Mins. 

! 

Hrs. 

Mins. 


®F. 

“F. 

"F. i 










i 



a 

67 

66 

69 

35 

3 

25 

22 

3 

;i0 

30 

3 

25 

25 

3 

20 

b 

67 

GG 

70 

30 

3 

10 

: 25 

3 

5 

: 29 , 

3 

0 

24 

2 

50 

c 

67 

67 

68 

35 

3 

15 

1 35 

3 

30 

35 

2 

40 

30 


35 

d 

G7 

67 

68-72 

30 

3 

t.'i 

; 30 

3 

55 

; 35 , 

3 

45 

30 

3 

30 

c 

67 

67 

68-72 

15 

2 

40 

15 

2 

25 

i 15 

2 

15 

: 13 

1 

50 

1 

68 

68 

68-72 

40 

5 

15 

: 40 

5 

15 

40 


0 

i ; 

i j 

5 

0 

9 

1 

1 Gd 

68 

08-72 

43 

4 

0 

: 40 

4 

0 

40 

3 

55 

i i 

4 

0 

h 

1 

68 

68 

68-72 

45 

3 

35 

1 40 

3 

40 ; 

I 38 

3 

30 

35 1 

3 

20 

i 

68i 

67 i 

67i-70 

25 

5 

45 

1 22 


15 

1 17 ; 

4 

45 

8 1 

4 

10^ 

i 

68i 

67i 

67i-70 

30 

3 

35 

1 27 

1 

1 3 

30 

j 25 I 

2 

35 

96 A 

! 

1 ^ 

15 


oould not noooant for tho oxoessivo yorlntlone obteinod. 

P«^‘’o7rof^‘l.‘®SK!St?.S M rtSX tiS.”pSSdlng“Sp Sffoot wlU. cortoia «>luUons ; it Is alw curious how other 
•alatlons aro anafleotod ai regards their aettmg time values. 
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of the tests, hut in some cases the room temperature 
Increased during testing. 

The following waters and solutions were used 
(a) Distilled water containing no dissolved solids 
(not air-free), (b) Water from town supply, con- 
taining 0 038% solids, a largo proportion being chalk 
(not air-free), (c) Boiled water, town supply, con- 
taining 0’01()0% solids (almost air-fr<‘e). (d) Lime 
water, solution in distilled water containing 0-141% 
CaO in solution, (c) Calcium bicarbonate solution, 
containing 0-0084% CaCO,, saturated with carbon 
dioxide. (/) Sea water, taken from outside the 
Nore, containing 3-022% NaCl and other salts (not 
air-free), ((j) Calcium sulphate solution, containing 
0-1414% CaSO^ In distilled water (not air-free). 

(h) Magnesium sulphate solution, a 1-0% solution 
of MgSO^, 711,0 in distilled water (not air-free). 

(i) Sodium carbonate solution, containing 2-5% 
anhydrous Na.,(^0, in distilled water (not air-free). 

(j) Sodium bicarbonate solution, containing 2-5% 
NaHCOj, in distilled water (not air-free). 

Tahlk II. 


Percentage variation in initial and final netting timen, 
due to different jieriods of aeration. 


4 

- ^ aocoleratod. 


- ^ retarded. 


Initial Bottlng 

1 

Final setting 

Solution 

DilToi-once bo- 




or 

(ween tiino for 




water 

unao rated 

Difforouce between 

time for 

comont and 

unaeratod comoot and comont 


cemont aerated 

i 0*3 rated for 

— 


48 hours 

j 14 hours 

24 hours 

nil 

48 hours 

+ 2|% 

a 

1 

.f-30% 1 

+ 20% 

b 

+ 2{% 

+ 5% , 


c 

-1-12% 

-71% 

-41% 

: +18% 1 


d 

nil 

nil i 

+ 64% 

1 

+ 13% 1 

nil 

+ 91% 
nil 

+ 154% i 
+ 5% ; 

rs 

1 

+ 19% 

nil 

: + 2% 

nil 

+ 22% 

-2t% 

' + 24% : 

+ 7% 

i 

+ 68% 

tl\i 

' +17}% 

+ 271% 

i 

+ 17% 

+ 28% 

+ 37% 


It is noteworthy that with carbonates, and par- 
ticularly bicarbonates, deration causes considerable 
quickening of iinal setting time, and with distilled 
water, calcium sulphate solution, and .sea water, 
final setting is practically unaflected by aeration. 

The apparent lack of relatiomship between Initial 
setting time variations and those of final setting 
times, with reference to aeration, would sugge.st 
that the initial setting is a chemical operation 
unrelated or only indirectly related to final setting. 

It may occur that with another sample of c*ement 
aeration will produce entirely different results, since 
there are so many not easily controlled factors 
governing its composition and Internal structure. 

Effect of different ftolutes. (’ousidering the 
results obtain(*d with 24-Iiour aerated wment and 
comparing the effect of diff<M’ent solutions, and for 
convenience taking distilled wut<‘r as the standard, 
It will be ob.served that: -(?>) Town water 
accelerates initial set 3*3'%, accelerates final set 
7*7%. (c) BoihMl water ret Ards initial set lC-0%, 

accelerates final set 22%. (d) Lime water retards 

Initial set lt5'fi%, retards final set 10%. (c) Calcium 

bicarbonate accelerates initial set 50%, accelerates 
final set 34%. (/) Sea water retards irutlal set 

retards final set 40%. (ff) Calcium sulphate 
retards initial set 3.3%, retards final set 14-(>%,. 
(h) Magn(*sium sulphate retards Initial set 20-0%, 
retards final set 2%. (i) Sodium carbonate 

accelerates Initial set 43%, retards final set .‘19%. 
(/) Sodium bicarbonate accelerates Initial set 16*0%, 
accelerates final set 24-4%. 

The destructive Influence of a too rapid Initial 
setting time Is well illust rated by theffollowlng 


results obtained by gauging cement with three 
different strengths of sodium carbonate solution 
Comparative results obtained with distilled and tap 
waters are also given. The temi)erature of the 
room, cement, and water or solution was 00^^ F. 


Table III. 



Vol. 

; used 

Initial 

Final 

Tensile strain 

Solution 







C.c. 

Mins. 

1 

lire. Miutr. 

Neat 

cement 

Sand 

8 ; 1 

Distilled water 

1 

1 224 

20 

1 

' 2 

10 

603 

253 

Tap water 

2|% Na-2COii 

224 

23 

3 

0 

010 

247 

solution 

224 

3 

3 

0 

512 

228 

5% ditto 

224 

2 

3 

0 

447 

102 

10% ditto .. 

224 

1 

3 

0 

353 

140 


N.B. — Neat briquoUoB wore giiiisfcrt with 221% solution 
or water; grinds woro gauged with U% Holution or water: 
tensile strains aro in lb. per aq. in. on 7 -day briquettes, and 
figures are means of 0 brlquottoa in each case. 

Th(‘ cement and tap water used were the same as 
In the previous work after a lapse of two months. 

The very rapid initial sett ng times are note- 
worthy and the con.seqiient falling off In tensile 
strength due without doubt to “ killing,” i.e., work- 
ing of the cement after it Ims passed the period of 
its ltdtial setting time. 

(Conclusion. 

'Phe results obtained above Indicate the necessity 
of a furtlier revision of the standard specification 
for cvment testing in resi)ect to the water that 
sliould ljf‘ used in gauging a cement for setting time 
testa, and for this pui-pose distilled water suggests 
itself as the most readily obtainable standard. 

When available, a sample of water likely to be 
used by contractors in their construction work 
would often 1 k' of value to the analyst and manu- 
facturer’s chemist in settling disputed i)oint8, and 
for establishing the variations, .should any exist, 
lx.‘tween it and distilled water. 


DETERMINATION OF AROMATIC HYDRO- 
CARBONS IN PETROL. 

aV U. O. COLMAN, D.SC., A.M) E. W. YEOMAN, B.SO. 

The authors have during the past year or two 
made a mimlK'r of exandnatious of petrol for 
aromatic liydrocarhons hy the method recently 
described by F. B. Thole (this Journal, 1919, 39 t), 
and their results substantially confirm his. In one 
respect, however, they have carried the investiga- 
tion somewhat furtlier, and a sliort account of the 
results may he of value. 

flflie matter in qiieKtioii relates to the calculatlou 
of the percentage of heim-ne, toluene, and xylene 
in the respective petrol fractions containing them 
from th<* .sp. gr. of the fraction before and after 
the removal of the aromalle hydrocarbons hy sul- 
phonation. On the assumption that no expansion 
or contraction occurs when tlie hydrocarbons of the 
different stufles an* mixed, the voliime/volume per- 
(•(‘iitage of aromatic hydrocarbon iiresent Is found 
by the formula : % aromatic hydrocarbon (b- a) -i- 
(o-a)xlOO, where a Is the sp. gr. after sulphona- 
tlon, b the sp. gr. l)efore sulphonation, and o the 
sp. gr. of the aromatic hydrocarbon. 

But, as Thole points out, expansion occurs on 
mixing the two series of hydrocarbons, so that 
there Is wbat be terms a ” deviation ” from the 
true re.snlt in the figures thus obtained, for which 
a correction must be made. The extent of this 
deviation depends entirely upon the magnitude of 
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this expansion^ which varies with both the 
individual aromatic hydrocarbon and Its percentage 
in the mixture. To facilitate its estimation we 
have determined the expansion occurring when 
each of the aromatic hydrocarbons is mixed In 
varying j ioj)ortion8 with paraffins of approximately 
the same boiling point. Slight dilTerences occur 
with difTerent qiialltles of ixHrol, the chemical 
nature of which varies esi>ecially according to the 
relative amounts of paraffins and uaphth(‘nes, but 
these differences arc small and for the purposes 
of this test may Ih? iicglccled. 

The motiiod adopted was to make mixtures of 
known and varying volumes of the aromatic liydro- 
carbon with iKdroi of known sp. gr., to determine 
the sp. gr. of the mixtun' obtained, and to note 
tlie amount by wdilch this observed sp. gr. w^as less 
than that found by calculation, this difference being 
termed A\ 

The values found for I' are sumtnarlsed in the 
accompanying graph, from which it "will he .seen 

VALUE OF k rO« OirrEgENT PERCEMTAqES OF APOM. HYOROrARe%ONS 


— % Of AROMATIC HYT3R0CA/?B0NS 



that whilst the ex])ansion in tiic case of toluene 
and xylen(‘ is practically the same, in the case of 
I)enzene it, is almost doubk'. Idle benzene curve 
shows also an abnoruuiiity, inasmuch as the addi- 
tion of very small amounts of jiaraffins to pure 
lienzene (0-2.j%, 0-5%, 0‘7o%, and 10%) causi's a 
very high i)roi)or(lonate expansion and reduction 
of the Hp. gr. For tlie purposi's of tiihs t(*st, this 
Is of but little importance, but It ha.s a material 
tKiaring in tiie converse t(.‘st, namely the deter- 
jiUnation of small percentages of paraffins in ben- 
zene. 

As the expansion in tlie ease of Ix^nzene is double 
that ohiaiiiod with toluene and xylene, the devia- 
tion from the true result is mueii greater in tlie 
former case; in all eases, liow'ever, where the iH‘r- 
centage of aromatie liydrocarbons is 10% or less, 
the deviation is small and within tlie range of the 
other exi>erlmental errors, hut at Idgher percen- 
tages it is material, and for example with 50% 
of t>enzeiie amounts to 2%, tiie calculated figure 
without the correction being 1S%. 

If therefore a\ and a’ are the resi>eel1ve 
sp. grs. of the benzene, toluene, and xylene fr;ic- 
tlons after, and h-, and 1)^ the sp. grs. before 
sul])honation (all at C.), then the true 

iiuml)er of volumes of l)eiizene, toluene, and xylene 
in too volumes of each fraction is : 


(1) Henzeno-lOOx (b^ + k.^)~a' 

(2) Tohiene-100x{(?)*4-A')-a' 
(H) Xyleno=100x (b^ + k) 


-(0SS5-a») 
.f(0 872-o>) 
-f- (0-8(kS-rt^), 


k being the amount by wdilch the sp. gr. of a 
mixture of that percentage of the aromatic hydro- 
carbon and petrol is lowered by the expaiision 
which occurs on mixing tlicm. 

Tiie sp. gr. of pure iKuizeno free from paraffins 
and naphthenes is 0*885 at 15°/15®G., and that, of 
toluene, also completely free from paraffins, Is 
0*872, although eoinmerclal pure toluene rarely 
exa^eds 0*870, owing to the presence of small 
amounts of paraffins. That of xylene varies accord- 
ing to the proportions of o-, tn-, and p-xylene 


present, so that no very exact figure, can be given. 
W. H. Perkin, senr. (J. Chem. Soc., 1800, 69, 1192), 
found the sp. gr. of pure o-xylene to be 0*8812, 
that of w-xylene 0*8091, and that of p-xylene 0*8001, 
all at 15V15°0., and It apfX'ars that m-xylene is 
the Isomeride usually j^reseut in largest propor- 
tion, then n-xylene and only small amounts of 
o-xylene. Falling more e.xact information in this 
resi»ect, the sp. gr. of pure xylene for the purposes 
of the test may he taken ns 0*808. 

To facilitate the cnlculaliou of the percentages 
of benzene, toluene and xylene from tlie sp. gr, 
of th(‘ re.sp(H*tlvo fractions before and after sul- 
phonatlon, graplis luivi^ Inxm dniwm up, from which 
Mie voliimc/volumc pm-centages of each, corrected 
for the deviation due to (‘Xpansion, may be directly 
read off. 

The iiereentage.s of bonzi'iie, toluene, and xylene 
thus obtained give the number of volumes occupied 
by wdiat Is chemically bi'iizerK*, lolueue, and xylene 
in 100 volume.s of the mixtures. As, liow'over, 
exiiansion occurs when tlic t.wo series of hydro- 
carbons ;jre mixed, so conversely, contracl ion occurs 
w’hen the hydrocarbons are s<'i>a rated from the 
mixture. 'riius for ('xaniplc u mixture of equal 
volumes of iHUizmie and normal hexane would on 
.separation of 100 c.c. of the mixture into the con- 
.stltinmt hydrocarbons only giv<* *I'J*75 c.c. and not 
50 c.c. of each. llciicc to convert the volume/ 
voluiiK' perceiitag{‘s found by the formula or read 
off from til',' grapii Into volume pcrc(mtagc of the 
.separated liydiTK^arhoii, the figures must be multi- 
plied by h-T(b+k). This again is oidy necessary 
in tlic ca.se of liigh iKxccntagcs of the aromatic 
hydrocarbons, as wltii knv ]>ercciitagcs tlie figure Is 
not materially altered by the factor. 

To convert the volumc/volunu' poreontages found 
by the formula* or directly read off on the graphs 
into percentage by w’olght, tliese must in* multiplied 
by c^(b + k), wffiere c Is the sp. gr. of tlie aromatic 
liydrocarbons tlie quantity of which is to lx* deter- 
mined. 


Manchester Section. 


Meeting held at the Grand Hotel, on Friday, 
December C, 1918. 


MR. W'. THOMSON IN TIIK CHAIR. 


TinO INDOPHENINE REACTION. 

DY EDW^ARD WRAY. 

It is stated in all the w'ell-kiiowii text-b(X»ks and 
hooka of reft'reiiee Unit by shaking benzol containing 
thiophene with sulphuric acid and isatlri, a blue 
coloration of the sulphuric acid is produced (see 
Reil.stein, 5rd ed., Vol. 3, p. 738). 

Some fow' years ago 1 had occasion to use this 
reaction, and to my surprise I did not obtain the 
blue coloration as 1 cxixcted, but a greeu coloration 
of the sulphurle acid. I made the test in a 
separating funnel and noticed tliat wdiere a small 
quantity of the reagents whetted the stojqxr a blue 
coloration was slowly produced, ^vhieh suggested 
that moisture or slow oxidation by means of air waa 
nect*ssjiry for the i)rodiiction of the Indophenlne 
coloration. On re]x*aling tin* exix*rlment under 
varying conditions using synthetic Ahlophene and 
pure sulphuric acid, a green coloranon was always 
obtained wdileh, however, on the addition of an 
oxidising agent, immediately turned to’ an Intense 
blue. As this observation was new to me I 
searclied all the literature at my disposal and found 
that the same observation bad been made by Bauer 
In 1904. 

c 2 
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The reaction was lirst ilescribed by Adolf Baeyer i 
(Ber., 1879, 12, 1311), who found that benzol con- j 
densed with Isa tin in jn’esence of sulphuric acid, 
forming a dark>blue product, whereas toluene, 
xylene, naphthalene, and ot Iku- hydrocarbons formed 
colourless condensation i)roducts. Baeyer isolated 
the blue product and assigned to it the formula 
Victor Meyer (Ber., 1882, IS, 2893) 
showed that benzime obtained from benzoic acid, or 
commercial benzol after exliaiistive treatment with 
sulphuric acid, does not give the reaction, which 
he later (Ber., 18.S3, 10, llflo) showed to l)e due to 
thiophene; he assigned to the coloured substance 
the formula a comi)osition confirmed by 

Baeyer and Ija/arns (Ber., bS8.'), 18, 2(>.37). 

in 1901, F. W. Bauer (Ber., 37, 1241) stated that 
the indoidienine coloration do(‘s not take place when 
l)ure sulj)huric acid is used, a green solution bidng 
obtained which, however, turns blue on addition of 
oxidising agents such as nitric acid or ferric 
chloride. L. Storch confirmed this statement (Ber., 
1901, 37, 1901), adding that the blue coloration is also 
produced in pres(*nc(^ of pun* sulphuric acid if a 
little water is added or if tlie mixture is wanned. 

C. Tiiebermann and B. Pleiis (Ber., 1904, 37, 2401) 
maintained that the indophenlne reaetion is given 
by pure siilpluiric aeid free from nitrous or nitric 
compounds. Bauer, liowever, controverted this 
(Her., 1904, 37, 312S) and also the statements of 
Storch ns to the effect of water or lieat. 

I have rep(‘atedly end('avoured to obtain tlie 
reaction by adding water or by beating the mixture, 
and my experience is entindy in accord with 
that of Bauer. 1 suggest, however, that in view 
of the high state of purity <»f present day com- 
mercial sulphuric acid it is advisable in all cases 
to add an oxidi.slug agenl, ]>referal)Iy a drop of 
nitric acid, to Ihe sulphuric acid when making Ihe 
indophenlne test for thiopliene in commercial 
benzols. 

The test is carried out as follows:— 25 c.c. 
of a solution of 0-5 grm. of isalin in 1000 grins, of 
pure sulphuric acid Is jilaced in a stopiHU-ed cyllmhu* 
of 100 c.c. capacity. 1 c.c, of the benzol to be tested 
Is added, followed by 25 c.c. of pure sulphuric acid, 
to which 1 drop of concentrated idtrlc acid has 
been added; the cylinder Is then closed and the 
whole well shaken, when the blue indophenine 
coloration is inimodlatfdy obtiiined. Tills addition 
of nitric acid may be employed with ndvanlag(‘ also 
for the colorimetric determination as described by 
iSchwallK' (Chem.-Zelt., 1905, 29, 895; this ,1., 1905, 
988). 

Discussion. 

In reply to a question by Mr. Radcllffe, the author 
said tliat Victor Meyer had carried out the con- 
densation of thiophene with various o diketones, 
all of which gave a colour reaction. The Indo- 
phenine reaction had been used as the l)asis of a 
method for estimating tlilophene in Ixuizol, hut he 
considered that more accurate results were olilained 
by weighing the mercuric acetate addition com- 
pound of thio]»hene. 


NOTES ON THE QUANTITATIVE TESTING OF 

RAINPROOF AND WATERPROOF OLfyiTI. 

M GEOFFREY MARTIN, U.SG. (LOM), AND lUlISTOL), PH. I)., 
AM) .JAMES W(X)I), M.A., Il.SC., E.l.C. 

The tests described below are, wo btdieve, all well 
known in the trade but not much app<‘ars to have 
been publlsMId on the subject; consequently the 
following notes may interest chemists wlio are 
called ui»on to examine a cloth In regard to its 
wateniroof quality. 

Among the chief waterproofing processes may be 
mentioned 

(1) With aluminium acetate. Ihe fabric Is 


immersed in a solutlpn of aluminium acetate, 
squeezed, and dried, aluminium oxide being 
deposited In the fibre. Fabrics thus waterproofed 
are porous and iieriueable to air. They are not 
strictly waterproof, and consequently are some- 
times described as “ showerproof ” or “ rainproof.” 

(2) With gelatin, glue, isinglass, casein, etc., 
followed by treatment with a solution of alum, 
tannin, etc. Here again the articles arc not usually 
absolutely imiM‘rmeabIe to water. 

(3) 1ft//? paraffin and other waxes. Articles 
treated in this way are usually imi)ormeable to 
water. 

(4) With indiaruhher. 

(5) With oil. A mixture of raw and boiled linseed 
oil (mixed with colouring matter, resin, and other 
materials) is spread in thin layers on the fabric, 
wliich is dried between successive npiilications. 
Oiled silks, oil-skins, etc., lmi)ervIous to water and 
air are tlius prepared. 

(6) With ammoniaenl cupric oxide. The 
“ Willesden ” fabrk's are waterproofed by this pro- 
cess. 

The tests to which the cloth must ho subjwted 
in order to reveal the nature of tlie wateriiroofing 
are obvious. Thus, tlie analysis of the “ash” 
will show what inorganic salts have been used 
in treating the cloths. The pri‘seiice of rubber, 
I>araflin wax, and fats, etc,, can la* detected Ixdh 




Fig. 1. 

from thi‘ api)earaiico of the cloth and also by 
extraction with a volatile solvent and examining 
the extract. 

We have found the following scheme of examlna- 
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tlon of waterproof cloths to give all the informa- 
Hon required 

Determination of waterproof value. Absolutely 
waterpn/of articles arc iincoiufortablo to wear 
because they are not permeable to air. Herieo it 
comes about that most of the so-called “water- 
proofs” are intended to admit air and are per- 
meable to water after a certain time. 

The drop test. This is the War Otlice test and 
is especially valuable in that it furnishes a fairly 
accurate numerical value of the degree of water- 
prooting. It rei)roduces more or less exactly the 
actual conditions to which a cloth is subjected in 
practice, imitating the natural fall of rain. 

The method of carrying out the test in our 
laboratories is sliown in Fig. 1. The sheet of cloth 
to be tested Is laid upon a sheet of white blotting 
pai)er which In turn rests upon a sheet of plate 
glass, supported by a fraiiie at an angle of 
The cloth and blotting paper are fixed in position 
by strips of lead about an inch wide, l><‘nt at the 
far end and laid over the cloth. Beneath the plah* 
glass is a mirror, placed as shown. Water is then | 
dropi^d from the burette on to the cloth, about 
5 feet below. By means of the clip the flow of | 
the water is kept at 20 drops i»er minute. This ■ 
is continued until the water passes tlirough the . 
w'ahTproofed cloth and stains the blotting paper 
Ix'low. By viewing the mirror from behind, the ! 
exact moment at which the stain appears can be | 
determined and the nunib^^r of drops required to 
produce this result is noted. Even In the sanu* 
sample of cloth, considerable variations occur In 
the waterproofing, as is shown by fin? following 
results : — i 

Samples 1 2 3 

Number of trials 10 12 7 

Average number of drops per trial... 6'4 15 IH 

Maximum number of drops ... 10 22 22 

Minimum number of drops... ... 5 10 12 

It will IX" seen that there is a considerable varl.i- 
tlon between the minimum and maximum nuinhm- 
t f drops required for i)enetratlon, hut the average 
for a s(‘t of tests (say 20 trials to \ sq. ft.) seems 
elm raeteri Stic for any given piece of clolh. 
Nos. 2 and .‘1 represent a very good elass of cloth, 
hut No. 1 is suliicleiitly imiKTUienhle for most imr 
poses. 

To pass tlie War Offlee test, an average of 00 
drops is nxiuirod. This is conslderahly In excess 
of that usually needed In civilian garmentFi. 

Aft(‘r carrying out the shove test, the water- 
proofed cloth should also he subjected to the fol- j 
lowing tests 

(1) The cloth should ini rinsed 3 or 4 times in , 
cold water, dried, and tested ng.nln. A more | 
severe test Is to .so;ik the cloth in cold water for | 
24 hours, dry, and then again test. A properly j 
waterproofed cloth should not show much varla- , 
tlon when treated in this manner, although most 
of the s{nni)Ies we have examined show a eon- 
sldernhle deteriorat ion. 

(2) The cloth should now be covered with a damp 
cloth, ironed, and again be subjected to the droj) 
test. It Is still belter to put the cloth In a Ilolf- 
man press and blow steam through It. The object, 
of this lest is to he sure that the waterproofing 
Is of such a nature as to resist the treatment to 
which the cloth will be subjected in the tailors’ 
hands. 

The following are some of the other tests for 
determining the waterproof value of the cloth, ns 
carried out in the trade:— 

Dash test. This consists of holding the cloth 
horlKontolW and pouring water on it. On a 


proi>erly waterproofed cloth the water will run 
about like mercury. It is purely a qualitative test, 
and has no particular value. 

Trouyh test. A troiigli is iiiadi* by snspendiiig 
the cIoLli from its four eurners, ajjd into this some 
5(M) c.e. of water is poured. cloibs, even if 

iiulillereiitly waterproofed, will retain the water 
for 2t hours or more; eonseqiKMitly this test is 
of little value (exe<‘pt as a test for iioles), as the 
quantitative esliinatloii would take far too long. 

Filter test. 'i’liLs test is widely used In the 
trade, but is not nearly so good as the “drop 
test” de.seribiHl above. It is, howeva^r, very use- 
ful for detecting ilic pre.soiiee of pinholes In a 
piece of clotli. A square pivot* of elotli of 10-inch 
(25 cm.) side, out froFJi llio j)looi>, i.s folded like a 
filter paper, placed in a 00° glass funnel, and 
loaded witli 200 e.c. of <llsliliod wjiter. At the end 
of 2i hours Jiolbing more lli.in a few vory small, 
evenly ditfused drops .shoul<l show on the under 
.side and tiio stuff il.self sliould not Ik* wet tJirougli. 

A modification of this test, wblch gives good 
r(‘.snlls, and whieli may Ik*, de.scrilx'd as the 
“tidstic funnel t(‘st,“ is carried out ;is follows 
A piece of clolli 2’j in. .s(piare, oontainlng no 
S(‘lvedge t.as lliis is usually Jiiore pervious than 
tl)e labrie i»roiu‘i‘). is .*'‘1 retelied acro.ss the mouth 
of an ordinary tiiislle funnel with faee of cIoIIj 
tow.ards tin* insidi*, .aiul fastened .securely by means 
of ,M string round I lie mck of the tube. Tiie thistle 
lulie is lnv<‘rted, tilled with cold water, and sup- 
ported by ,a elamp above a graduated cylinder, 
jind lh(‘ amount of water pa.sslng through in 
.5 iiours and in 10 liours is imai.sured. A fabric 
wblch .allows no waler to pass thruugli in 10 Iiours 
is eon.sl<]er('d excelieiil. The tlFm* wiiieh elapsee 
before the apiK*a ranee of the first drop on the 
outer surfac<‘ slioul<l also lie noted. 

It is very diflienlt to estimate the relnlive value 
of goods whieh are so thoroughly wuti'rproofed 
as to allow very littlv* moistun* to eomo thrpiigh 
after m.any Iiours. in (bawalowsUi’s ajiparatus (on 
Du* prineipl(' of llu* wel and dry bulb thermometer), 
whieh has been u.sisl for this pin’i)oso, a glass 
box, AB(T)EFr.II Big. 2), is provided wllli a 
liglilly filling door, BCGF, in froni and .a tightly 
fitting lid piermi by four Itoles, 1. 2. .2. and 4, 
and is divided into two ptirls by a gla.ss jiartition, 
MNOP. The oi>ening, 1, In the cover Is an 
air liolo. Through 2 is in.serled the graduated 
burette, 5, .27 cm. long .and fitted with a cover 
at the lop. The lower end has fitted to it an 
.altaeliment nvsombling a polarimeter tube, but 
instead of the glass disc usual in such tulK% 
llio sample of cloth forms tin* cover. A cir- 
(ailar disc is pum-lu'd or cut out of I he cloth, 
and fixed in position, being rendered watertight 
at the edges by India nibhor rings. Fix<‘d to the 
lower end i.s a metnilie drainer whi(*h allows the 
\vat(‘r to droi) into the graduahal measuring 
glass placed Ixdow. Two llu'rmonieteis*. .2 and 4, 
graduated In leiilbs of a degree, pn.ss tlirongh the 
vover as shown, one on eaeli side of the [).arl l(ion. 

Ill order to carry out, IJie test the hiirelte is 
filled with w.ater to the zero mark, .after insert- 
ing the cloth piuu'hing at the lower end. and the 
lime ix‘qnirc<l for tlu* water to drop tlirough is 
noled. 30 cm. (.about 12 In.) of water is then 
allowed lo .aet on the cloth, a 21 hour test usually 
iK'ing iiccos.sa ry. I f no appreciable niwount of water 
has jias.scd Ihrough in 24 Iiours, but a little mois- 
ture has collected on the underside of the sample, 
tills will be indicated by the thermometer, 3, read- 
ing a slightly lowTr temperature tlian the thenno- 
meter, 4. 

Determination of ash. A weighed sample Is 
Ignited In a porcelain dish. Determination of 
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matter soluble In 3% hydrochloric acid. The fabric 
ia treated with the acid for 15 mluutca. Determina- 
tion of ether extract, carried out In a Soxlilet 
apparatus. The weight of the fabric, expressed in 
ounces per sq. yanl, is ddermined by weiKbing 
a suitable quantity, say I sq. ft. The tensile 
strength of the inalerlal should be determiiu'd. 
The amount of wool, cotton, and silk present is 
determined as follows :~The wool is sei>a rated 
from Die col (on In Die usual way by boiling with 
5% eaiisDe potash .soliiDoii for 15 minutes; 4% i.s 
then added lo (he weight of the cotton residue. 
The dilfinonro 1x4 ween this figure and 100% repre- 
sents (he amount of wool iiresent. Wool can Ix' 
separaleil from silk by immersing the fabric In 
concentrated hydrochlorle acid for .3 mlmites at 
50° C., wIkmi the silk dis.sobes. Linen is se])arat('d 
from silk by treating with ,‘in alkaline glycerol- 
copprn- solution, wherein the silk dis.soIve.s. 

Fabrics proofed with rubber. 

In (he ease of fabrics proofed with indiarubber, 
the War Ofllce has distinct specifications as regards 
(he comiioslllon of the prooling material. 


and the weight of the ash determined. Due correc- 
tions are made for oxidation to sulphates. When 
antimony sulphide and copper are present these 
should he estimated in the usual way. The mineral 
matter used for colouring the proofing of cyclists’ 
caiM's usually consists of zinc oxide and litharge. 
Small additions of other ingivdients such as are 
geiici’ally recognised as having a beneficial Influence 
;ir(‘ olliciaily reeognl.sed. The pri'senco of calcium 
carhomile and magnesium carbonate is often 
lU'ohlhlled in War Otlice contracts. 

Sulphur is estimated in the usual way as barium 
sulphate, oxidation being generally etfected by nitric 
acid and pot.as.sium clilorate. From a determina- 
tion of the amount of antimony and other metals 
Iiri'sent as sulphide in tlie preliminary operation, 
a correction for the amount of sulphur combined 
with antimony and other metals can l)c made. 

Free sulphur is regardc'd as the sulphur extract- 
able by boiling acetone. The substance is extracted 
liy boiling acetone for about one hour, the ac<‘tone 
evaporated, Die residue oxidised, and the auioUtit 
of “ free sulphur determined as barium suliiliate. 

(tn/anic ^natter extracted by acetone Is the 
dltfereiice between total acetone extract and fr(‘e 
sulphur. 

Alcoholic potash extract. The amount of organic 
matter dissolved by boiling the acetone-extracted 
sample with alcoholic pota.sh Is estimated as 
follows :~l'he acetone-extracted rubber Is dried 
and boiled for S hours with .a .voliilion of alcoholic 
potash t5t> grms. KOH in 500 c.c. of alcohol). The 
solution Is iiourod into a dish, tlu' rublKU’ washed 
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Fig. 2.— Gawalowski’s W.\teri'roof Tester. 


Thus the material for proofing coats with 
vulcanised indinrublx*r mixings must contain ; 
mineral matter not more than 41%; snljihnr 
not more than 3%; Indiarubber not less than 50% 
on the average, and no single coat may contain less 
than 54%. In the case of cyclists’ waterproof 
capes, however, a diirerent composition may lie 
usfid for the proofing. The mineral matter must 
not exceed .52%, sulphur 3% fthe free sulphur in 
this to l)e not more than 1%). The rubber must 
not be less than 45% on the average, and no 
mngle garment may contain loss than 43%. Civilian 
garments may consist of different qualities from 
these, which reprcs(!nt a very high clsiss of water- 
proofing. ^ 

Mineral matter. A part of the sample is Ignited 


twice with alcohol and boiled two or three times 

diatilUd off ami recovered; the residue Is 

lied \Mth hydrochlorle acid, and the fatty acids 
extracted with successive portions of ether. The 
ether is dlsIilliMl off and tJic residue dried to con- 
stant weight ill the water oven. 

Tho rublmr losldiie left, after boiling with alcoholic 
potash Is washed free from potash by water, dried 
to constant weight in the water oven, and cooled 
in vacuo. The ash and sulphur In the dried 
residue are tlien estimated and hence the weight 
of organic matter In the residue is calculated, 
inis Weight is deducted from the weight of organic 
matter in the residue after extraction with acetone 
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(obtained by deduction of ash and combined sul- 
phur) and from the difference the loss of organic 
matter by extraction with alcoholic potash per 
100 parts of riibbiT is calculated. 

The India rubl>er proofing should be free from grit 
and large-sized particles, in the case of capes a 
three-inch square of material should have at least 
013 grm. of proofing between the two fabrics. 

Discussion. 

Mr. Julius IIuehneb Inquired as to the difference 
between the tests for water rei>ellency and water- 
proofness. Was it possible to establish comparative 
values? 

Mr. H. L. Teujiy considered that the b<‘st test for 
a waterproof article was tlie weight of proofing 
material on a given area. Inequalities In spreading 
were frequent and lh(‘ principle of the War Office 
test of taking the number of grains of proofing on a 
certain superficies was about Mie best test available. 
Another way was to test for permeability to 
light— this more particularly In connection with 
rubliered goods. 

Mr. R. 10. CaowTiiEit inquired whether any fric- 
tional factor enU'red into the “ drop ” test, as it 
was w(‘ll known liiat in the case of merely .shower- 
proof fabrics friction facilitated penetration. 

Dr. J. (JuossMANN did not coJisider it a<Ivisable to 
a<lopt as correct the average of testa which showial 
sucli eriornioua differences in their values. Llk(‘ a 
chain, waferi)roof cloth should be judged to a great 
extent by its weakest parts, and for this reason the 
numbeis and proportions of the higliest and lowest 
nvsulta obtained In testing should be reported upon. 
A filtration test carried out under a partial vacuum 
with a standard gelatinous mass would probably 
give more reliable results. 

Mr. Hoi.royd pointed out there was a discrepancy 
of about 50% Ixffween the maximum and the 
minimum tests. Would It be possible to have a 
filter piiper soaked witli plienolphlhalein, and <lrop 
a dilute solution of sodium carbonate, taking ns the 
reading the number <d' dro])s reipilred to produce a 
pink coloration? Ills experience was that a cloth 
wdilch would hold water for 18 hours would, if in 
contact w'lth any hard substau<x% or subjected to 
friction, permit moisture to permeate in a few 
minutes. 

Mr. L. G, RADcrii'i E referriMl to the d(‘st ruction 
of ImiHTineabliity t(» moisture caused by folding the 
fabric wiien i)utting it on one side or hanging it up, 
and .asked if the “ drop P'st ” was ai)plied to the 
-creases. 

Dr. W. U. Ohm ANDY said Unit the fact that there 
was ditliculty in the “ drop ” te.st was due, to a 
large extent, to the w'arp and wefts in the fabrics 
varying considerably in thickness from place to 
place. The threads of any cloth might vary 100% In 
thickness in a length of a few inches and at the thin 
place the llirend wais more strongly twisted tlnm 
elsewhere. This fact was w’cll kmnvii to those who 
te.sted the .single threads for tensile streiigtli. 
tShowerpioof garments rapidly b(?came wet at the 
shoulders and knees, wdiere there was frieilon, and 
a test wliieli would give mimerical figures for water- 
proof maUudais under friction was undoubtedly 
iieed<'d. 

The OuAiuMAN thought that a different test ought 
to be ut)plle<l to fabrics whieli were water- reiiellent 
only from those which were waterproof. For tlu‘ 
latter a good test was to put a drop of the water 
on the surface, place the fabric on blotting iJapm’, 
and tap tlio drop with the finger; this would 
frequently force the water through so-called water- 
proof fabrics and stain the paper. 

Dr. Martin, In reply to Mr. Huebner, said that 
the best method of testing for the purpose he men- 
tioned >ould be that of air diffusion. Apparently 


no satisfactory test had as yet been evolved In the 
case of friction. The “ drop test was a good 
method of judging waterproof material quickly and 
the saving of time was frequently of great Import- 
ance. The gelatinous material test would probably 
take too long. The question of maximum and 
minimum did not affect the matter at all; it was the 
.average which counted. T(*sts should be devised 
for dealing with fabrics wdiich were folded. 


Communications. 


AN Afl'AKATIJS FOU TIIH AUTOMATIC 
ESTIMATION OF SMAIJ. AMOUNTS OP 
OXYGEN IN COMRUSTIRLE GAS MIX- 
TURES OR OF COMRIJSTIRLE GASES IN 
AIR. 

HY Jl. C. (JHEENWOon, U.SC., E.I.C., AXD A. T. S. ZEALLEY, 
n.sc., A.I.O. 

In 111 , any technical opei-atioiis the need has been 
felt of an apparatus lor giving an alarm auto- 
matically Avhen a cert.ain imi)urlly [iresent in a 
given ga.s mixture exc»‘eds a prescrilKal v.alue. 

The ai)p.aralus <lc.seribt‘d in the pre.seut paper Is 
directed to liie estimation of impurities whicli give 
ri.se to a contraction when a piutinuui wire Is 
heated in the gas mixture, c.r;., oxygen present in 
hydrogen or vice versth 

As instances of ca.ses for which such an apparatus 
is sfM'clally suitable m.ay be mentioned the 
following ; — 

(D E.xamlnalion for oxygiai of tJie ga.ses used 
in the syntiietic i)roduclion of ammonia, in which 
connection the presence of oxygen is deleterious 
both from tlie standpoint of tla^ catalysis and, in 
a less**r degree, from a datigt'r standpoint. 

(2) Examination of hydrogmi an<l oxygen pro- 
duced by elect roly. sis, which are li.ablo to mutual 
contamination owing to perforation of the 
diaphragm, or other eause.s. 

(3) E.xamination of the air in mines, benzol, 
distillation factories, etc., for the pre.smK*e of 
combustible gas, c.y., methaue In the case of mine 
air. 

N.atn rally tlie degree of sensitiveness required 
will vary from case to case: tlie present apparatus 
is cap.abh* of detecting from 01% of o.xygen, for 
example, up to the exjfiosive limit for the particular 
gas mixture In qiu'stioii. 

In addition to fnrnishiug an alarm when the 
dven impurity exceeds a pro-determined limit, it 
is desirable that such app.aratus shall be c*apable 
of giving a eontimious quantitative indication, not 
necessarily recorded, wlilch will show at any 
moment the actual concentration; this is often 
useful in indicating tlie ine(*ption of abnormal 
eonditions. 

'I'he above coii.sideratioiis, together with the 
desirability of producing an instrument the indica- 
tions of whicli shall be free from uncertainty, have 
been the guiding principles in the design of the 
apparatus. 

Rriefiy de.seribed the prineii>Ie involved is that of 
the combustion of tlie oxygen or other impurity by 
meaii.s of an Intermittent iy he.-ited iilatinum wire 
with automatic arrangmuents for (1) making and 
breaking tlie reijuired electrical contacts; (2) seal- 
ing up lh(‘ comhustion vessel during the heating 
period; (3) cooling the gas and measuring the con- 
traction which results; (4) ringing an electric bell 
at a specitiod oxygen jn'roontage; (5) flushing out 
the silent gas by a new charge. 

The apparatus will now be described with 
reference to the diagnimmatlc representation, fig. 1. 

Description of apparatus.--A continuous stream 
of the gas to be examined Is supplied at a roughly 
constant rate— the minimum six^ed being as 
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Specified below-through tlie wash-bottle, M, eon- 
talnlug water tor the pnrpose of ax>proxlmately 
saturating It with water vaponv. Leaving M, the 
gas passes rid the T-plece, Q, to a eapUlaiy (I-tubo, 

1, which may he opened to the pa^^sage of gas or 
closed hy perlodkaUy pressing np ineveury from 
the vessel, K; the waU'r-seal, for exnin)»le ahont ' 
1 cm., ill I lie boMle, N, is such that a small column i 
of mercury in I siiHices to caus(‘ the gas to e.seaiK" 
through N and II to (he ntniospluM-i*. without any 
(llstnrhamv of tlu' mercury in I. Assuming (lie 
level of the mercury to he at. A A, the gas will jiass 
through the capillary tiih(‘ leading from I to the 
vessel, I?, and will displace (lu‘ gas (lierefroin 
through th(‘ tube in its n]>i»er jiart. (iiially escaping i 
through the I’-tiihe, .7, to the T-))kw, U, ami so to ! 
the atmosfthcn'. 1‘, is titled with two electrodes 
led in l>y gas-light rublier connections, the upjK'r 
electrode l>eing water-cooled internally and carry- 
ing radiator tins for rapidly cooling the gas after 
the heating pm-iod deserihed later. Lei ween tlio 
two oh'ctrodes is llxed a tliin platinum wire about 


mallcally the requisite movement of the mercury 
seals in I and J, the Intermittent siphon arrange- 
ment shown in the figure Is employed. A slow,, 
steady stream of water from a “constant Inaid’’^ 
device is allowed to flow into the vessel, AB. On 
tllUng up to a certain point the vessel is emptied 
7)y the siphon, AO, into the tall brass vessel, .\L, 
which is tiins filled to the rioint, AE. The period 
of the siphoning Intervals is conveniently lived at 
(wo minutes, hut exact constancy is not of import- 
ance. The bottom of AL, which is filled with water 
up to the level, .\K, I.S connected hy a tube, prefer- 


AA 






AC 



1 filch in length, di.spo.sed in the position indicated. 
This wire is heated to redness at regnlat^*d inter- 
vals by an electric current, from the lighting mains 
for example, switched in by the relay, S. 

An alternative arrangement, which has advan 
tages as regards ease of replacement of the plati 
num wire, is that shown In fig. 2 (s('e j). 80 t), af-conl 
Iiig to which the wire Is carried entirely’ hy the 
lower electrode, which lias an insulated core 
maiklng a gas-tight joint on the vulcanite or other 
Insulating bushes, with the addition of a lute, such 
as sealing wax, at the lower end. The upper 
water-cooled fitting, A\ in this case serves merely 
as a cmjler. 

This arrangement has bt^en adopted on account 
of Its greater convenience and in the subsequent 
description A‘ Is to be understood as serving merely 
for cooling. ^ 

The vessel, B, is filled with water nearly up to 
the gas Inlet side tube. In order to perform auto- 



ably of rubber and filled with water, to the vessel, 
IF, the upiK*r half of which Is filled with water; 
the lower half is filled with mercury and Is con- 
nected hy ii rubber or glass tube to K, which, 
together with the connecting tube, Is also filled 
with mercury. On the water In AL rising from 
the level AK, to the level AE, on the flfst delivery 
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of the siphon, AO, the following operations are per- 
formed by the pressure transmitted to H, which 
has a diameter of about V or more, so that the 
level of mercury therein does not alter appreciably : 

(1) The U-tube, I, is si^aled with m(‘rcury, and 
the pressure in R (whicii iiiay be slightly above 
atmospheric owing to friction of tbe gases passing 
tlirough the capillaries of I and J) is reduced 
to atmospheric : to cause the closing of I before 
J the former is about I in. lower than the latter. 

(2) The outlet of the vtsssel, R, is closed by the 
seal, J, and (ti) a suitable electric current is 
switched on to tbe tilamont, C, by tbe relay, S, 
which is operated by the platinum contact wire at 

O, the mercury rising in the small tube, AR, 
pi-eferably capillary, wlilch Is coim(K}ted to K by a 
rubber tube and is adjustable in height. The 
height to which th(‘ mercury rises is adjusted by 
suitable proportioning of the vessels, a seal of 
about 1—2 cm. in J being found satisfactory, and 
the rates of rise in I and J on the one iiand, and 
in AR on the other, are regulated by adjustment 
of the screw clips, AT and AS resi)ect ively. On 
the application of the heating current theix? is a 
more or less sudden expansion of the gas in R, 
which causes the water In E to flow into the bulb, 

P, with the production of only a slight positive 
:pressure in R, and on the seals, I and J. The 

f diameters of the connecting tubes 
iK'tvveen R and E are sail ably pro- 
IHjrtioned to avoid excessive kick on 
the mercury seats. The lev('i of the 
water in E is primarily AO, i.c., 
ill eiiuillbrium with that in R when 
both mercury setils are open and no 
gas is passing through R. ' During 
tlie heating period the level may 
rise to some po.sition such as All. 

On the completion of the next 
siphoning ikuMchI, the ves.sel, AL, is 
lilhMl up to the level, AF, sufficient 
to cause a further slight rise in the 
iiKTeury seals and also In the tulK*, 
AR, making coni act with a sec'ond 
platinum wire, P. This electrical 
contact has the <‘neel of short- 
eironlting the relay so that the main 
lieating current is cut off. (In 
order to avoid running down the 
battery, X, >i suitable resistance, W, 
Is inserted In the eircnlt, as indi- 
cated ill tlie drawing.) During the 
J H third iHU’iod tbe gas is (tooled down 

- i ; both by the fitting. Ah and also by 

;l: the water bath: II is found that 

I ■ : tlie water-eoole<l fitting, A', with 

fins as <h'serihe<l, is essential for 
' : the rajild eooling of the gases, par- 

: J tieularly wlicn tiielr thermal eon- 

' : diietivlty is low. For aceiirate 

h: lndi(*ati(ms with this apparatus it 

ij: is important that tin* temperature 

; I of the gas. after completion of the 

' li(‘atlng period, should be restored 

I J to that obtaining Iwffore .sueh lieal- 

I ing, and this is realised by the use 

I of a suitable eiirreiit of tnp-wnler 

„ which flows first through the flt- 

ting, A^ and then through the 
wat(‘r-jaeket, which Is made as small as possible; 
If necessary a tank of water at room tempera- 
tur(‘ could be employed, but It is found that no 
appreciable variation in the temiieralnre of 
ordinary tar)-water occurs over the usual i)erio<l 
of about T) mi mil es In question, provided that 
the water is alloweil to run for some 10 minutes 
before taking observations. If no substances 
producing a contraction in the presence of the 
heated platinum wire. 0, be present, the final 
level of the water In the tube, B, nt the end 


of the cooling iieriod will be nt a level slightly 
higher than AO, viz., AP, owing to compression of 
the gas In R by the rising of the mercury in the 
seals, I and J. This level, which Is readily deter- 
mined once and for all, reiireseuts the zero of th(i 
instrument. If, on the other hand, a contraction 
takes place, c.y., if 0-5% oxygen be present in 
hydrogen, the contraction will be approximately 
equal to 1'5% of the original volume, as the gas Is 
saturated with water vnj)oiir l>olh before and after 
the combustion, and the water vapour formed is 
thus removed as liquid. 

This contraction results in a fall in the level of 
the water in E. t^eusltivcm'ss is given by keeping 
the portion E as narrow as iiosslble. For some 
purposes, of course, s(‘iisilivi‘ii(‘ss may not be 
desired, in which case there is no need to maJie E 
narrow. A fall of more than say 7 cm. is best 
avoided, as the mercury seals may suffer rupture 
on the einiJtyiug of the large siplion, AD, see 
below. With 11 suitably proportioned apparatus 
the fall may C'onveniently be of the order of 
5 cm. without causing trouble due to excessive 
resistance In E and con.seijnent tendency for too 
great a “ kick ” In the mercury seals, I and J. 
The percentage may be read off directly at the end 
of the cooling i)orlod by a scale attached to E 
and exi)erimentally calibrated by the use of 
gas mixtures of known conqiosltlon; the lower part 
F Is made larger in diameter tliaii E, for indicating 
the larger ix^rcenlages of impurity. In order to 
render the contraction capable of giving an alarm, 
the ves.sel, (5, Is attached to F or E; it consists 
of a bulb, the upix?r half of which Is filled with 
water and the lower half with mercury. By means 
of the attached tube, AV, any fall In B Is accom- 
panltKl by a jiroiiortloual moveiiKuit of the mercury 
in AV, which can l)e caused to break an electric 
circuit at the platinum contact therein at the posi- 
tion corresponding to any desln*d reading on the 
scale attached to E. To prevent oxidation of the 
mercury surface a small quantity of i)araf&n oil 
Is used. If necessary, a screw-clip may be used 
on the tulx? connecting F and G, ii\ order to pre- 
vent excessive oscillation of the mercury in AV. 
The relatively small volume change in G has little 
effect on the extent of the movement in E, If AV 
be capillary. On breaking contact in AV the 
r(‘lay, T, is arranged to switch an electric bell 
or other indicator into circuit, as shown in the 
diagram. If desired, however, a continuous record 
could iH* obtained by recording the variation In the 
electrical n^sistancH of the platinum wire (which 
in this case would be preferably very thin), a 
variable proportion of which is short-circuited by 
the mercury In AV. When the cooling period is 
ended and the necessary reading taken, the vessel, 
AR, being again filled np, siphons over and fills 
the ve.s.sel, AL, over the level of the siphon, AD, 
which then empties AL down to the level, AK. In 
order to ]>revent the disturbing “ kicks” produced 
in the sisals, I and J, by the eurrenl being momen- 
laiily switched in and out as the pressure in H 
falls to its original value, the vsiphon, AD, is 
arranged to em]dy into the vesstd, AH. which is 
about 1 ft. In height and has, some two Inches 
above its lower end, a constrlcftnl run-off, AG, The 
tiibt*, A.T,' is connected, convi'nlenlly by a rubber 
Inbta wliieh is filled with water, to the vessel, L, 
the lower half of which contains mercury, the 
other half being filled with water. The siphon, 
AD, overflows and the vessel, AH, Is filled up, the 
excess water running to waste. The filling up of 
AH raises the mercury in L, so ns to make con- 
tact with the platinum wire, AX, connected ns 
shown in the diagram, thus keeping the relay, 
S, short-clrculteil during the period of emptying of 
AL and for some time afterwards (Le., until the 
water has slowly run out of AH), giving ample 
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time for the mercury actuating the seals to fall 
to the level. AA, Passage for the gas supplied at 
Q to the vessel, B, is now restored and during the 
next period of siphoning {Lc., of AB) the residual 
gas in B is displaced by the current of fresh gas; 
it Is convenient to arrange for the rule of gas 
passage to 1^ so pro]>ortioned to the intervals of 
siphoning that some 5 — 10 times, for example, the 
volume of B is passed through during (his pmiod, 
at the end of whloli the seals are closed and the 
current is switched on as already described. A 
flow of about. 1 cub. ft. ])er hour is found amplv 
sufliclent wlien the eai)aci(y of P> is about 50 c.c. " 

Operation of the apparatus. The apparatus is 
started by tin* admission of a steady stream of 
water from the constant head to the upper or small 
siphon, AB : tliis stream is regulated so as to till 
and siphon over Into the large siphon, AL, every 
two minutes. This has been found (see Im'Iow) ;i i 
safe and convenient time-period. The eomplet<‘ 
cycle is then of three phases; i.c. three siphonings 
of AB into AL, the third charge causing AL to 
siphon over and thus start the cycle over again. 
The three pliases may thus Ive suinmarl.sed as to 
their effect : — 1. Mercury rises one stage; .seals inlet 
and then outlet of gas ])un‘lte, and then switehe.s in 
current on iieating wire. 2. I^buTury ris(‘s to 
second stage, tluu'eby cut ting off current ‘on heating 
wire. 3. Mercury falls to original (lowest) level, 
thereby opening inlet .and outh't to gas burette, 
without Inttu’ferlng with the electric healing 
niTaugements. 

'flic wali'i’ in liu' jacket .and die filting, A\ 
is turned on some tim<‘ before tin- apiiaratus i.s 
started up. The water supply having been .satis- 
factorily adjusted the gas to hi' examined is ad- 
mitted at M, the r.ate being determined by causing 
a definite small rise of tiie w.iter-level, AO. Tlie 
gas should be allowed to flow freely through 
the apparatus for a few minutes (on “ ojicn ” iiba.se) 
to ensure the gas burette being free from an explo- 
sive mixture before the healing current is switched 
in. The battery. X, is next switched on; also the 
I)Ower supply to lieat up the platinum wire In its 
appropriate phase. If no oxygon be pre.sent the 
level at tlie end of the si^cond plinse will be about 
AP, the rise above AO (the open-phase water level 
with no gas-flow) being due to compression caused 
by ri.se In I and J. This levt-l. AP, we will call the 
“reading zero” and from this point the scale 
showing the percentage of oxygen present Is 
reckoned. 

Calibration and tesiinfj of the apparatus. As an 
Indication of the yiermissible latitude as regards 
different variables the following tests may be cite<l. 

A. The difference of reading in E caused by vary- 
ing the time-period of the siphoning, a steady flow 
of gas of constant oxygen content being used 
throughout 


The following table shows the depressions caused 
by various conditions of the heating wire with 
gas containing 0-6% of oxygen and a period of 
about 2 mill. 


Current Condition of wire DoproBSion 

1'3 amps. Barely visible 4'4 cm. 

M Dull glow 4‘0 ,, 

1‘64 ,, Bright glow 4’6 ,, 


It Is seen that so long as the wire has a decidedly 
visible redness, no greater heating Is m'cessary. 

As an example of the sensitiveness of llio a])pa- 
ratus, the following calibration table is given for 
a capacity of some 50 c.c. in the vessel B and 
with diameters of about 4 and 8 mm. re.spcctivelv 
in E and l\ 


G.as used : N„-f with various percentages of 
oxygen as .shown; time period throughout, 1 min. 
40 sec. 


Poixu'utiige of oxj'gou 
0'28 
0-1 
0Tfl3 
o-tkj 

0- 9 

1 - 2 
ri 
2*0 


Beproisftioa caused 
I'H cm. 

;ry ,, 

• 1*7 „ 

71 „ 

H’O ,, 


H'9 

9'G 


From these tigures a graph is plotted (Fig. 3),, 
and from tlie graph a table of dtiiressions and 
corresponding percentages is constructed. It will 



Fig. 3. 


Gas used : bydrogeu with 0-5% oxygen present. 
Time period DcprcHsion caused 


1 min. 10 secs. 4'2 cm. 

1 „ 40 „ 4*6 „ 

2 mins, 4'7 ,, 

3 „ 4-8 


It Is thus demonstrated that tlie time period 
which affects (1) completeness of combustion, 
(2) the degree of flushing, and (.3) the cooling of the 
gas after combustion, Is not of Importance pro- 
vided that it exceeds II mins. 


B. Influence of the temperature of the platinum 
wire. In the foregoing experiments the tempera- 
ture of the wire was kofit at bright redness. 
Experiments were then conducted in order to see 
how much latitude Is consistent with complete com- 
bustion. ” 


be noted that there is a break in the curve at 
about 7-5 cm. owing to the change in section of 
the indicator tube at this point. 

It has been found that the above apparatus gives- 
very little trouble in continued practical oi^eratiou. 
One of the most valuable features is the certainty 
of the indications, since the platinum wire is not 
liable to poisoning and there are no absorbents to- 
renew. If any attention should be required the 
fact would be at onc’c obvious from a glance at 
tile apparatus. All the parts, with the exception 
of the siphon gear, fit compactly Into a small glass- 
fronted ea.se. 

The authors desire to express their thanks to the 
Controller of the Munitions Inventions Department 
for permission to publish the above paper. 

M.I.D. Research Laboratories. 
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THE TENSILE STRENGTH OP RUBBER- 
SULPHUR MIXTURES. 

BY 0. DE VJIIFS AND H. J. HELLENDOOItN. 


complete, mny be gathered from publications of 
I others.* 

j When curing— as is often done-for a fixed 
; standard time (with a fixed temixirature and fixed 


Our knowledge of the luoperties of th(‘ mixtures 
used in vulcauisation, even of the most simple ones, 
is still very incomplete; syslxmiatlc rescairch, at least 
as far as published results gu, is still in most cases i 
wanting. 

This paper contains a short review* of investiga- j 
tions of the chauges in i ensile slreijgtli with In- ; 
creasing curi^ for mixiures of riihbm* and sul])hur ! 
only. In preliminary notes t we puhll.shial some i 
data, tending lo show that foi- our ordinary mix- I 
ture of 02i rubber and 7i sulphur, vuleaiiised in tlu* 1 
usual way at 11H°, the tensil(‘ strmigtb for short i 
cures increases rapidly with Increasing cure, till It 
reaches a maximum; it then d(>creases and at last j 
the stage Is naiched at which the rubber Ix'conuvs j 
brittU? and gives low and h'regular breaking points. ; 

This maximum of tensile sirengih may be of im- ' 
portance in several ways. In th(‘ tinst place, the j 
maximal tensile strength is a i)roperty of a more* . 
definite and tyi)Ical charactm* than the tensile 
strength at an intermi'dlate state of cure, and tliere- | 
fore perhaps belter suited to express and compare ' 
the properties of rubber in this I’e.speet. In the ' 
second place, from a practical i)oint of view a ' 
inaxlmnni is of special value for t( sling fuirposes, 
especially when it is fiat, as small deviations due i 
to experimental error in the muglibourhood of the ! 
maxiinnin have very little influence on the numerical ' 
result which Is to Ix^ deli'rinlned. We, therefore, ! 
undertook to make a fiirlhei’ study of this point. j 

Fig. 1 gives the stress-strain curves obtained on j 
the Schopper testing machine for one sample of ! 
ruhlxT, and tiie chang('s in breaking load for in- ' 
creasing cures, which may be rcgard(‘d as a typical ' 
example of this relationship; the figures are con- 
tained in the following table:— , 
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Fig. 1. 


Cnrod for 

Number 

Rings 

Tensile 


of rings 

rojeoted 

strength 

6(* 111. 

14 

0 

0 40J 1- 0 010 

75 

15 

0 

0 79^) 0011 

90 

50 

0 

1 07 (0 009 

105 „ 

' 30 

'> 

1 -20 f 0 008 

120 

5(5 

2 

1-28 ± 0 008i 

135 

47 

1 

120 ±0011 

150 

11 

(5 

117 d 0018 

165 „ 

i 

3 

1 08 ? 


Final 

Lenglli at 

(.’oefllciout of 
vulcanisation 

length 

1-30 kilos. 

/o 

: Length at 
1-30 kilos. 

1079 fc 3 3 


2 '55 


11141 i- 4 8 

ca 1225 

3 15 

1225 ? 

1098 J ± 1-3 

li:51 f 1 4 

3'77 

1137 

I070i i 1-7 

1070 ± 1-7 

4 -as 

1080 

1024 ±14 

1027 ± (17 

4 99 

1024 

977 .4 2-2 

984 -f 11 

5-44 

985 

9:51 t 3 I 

953 4 1-5 

6-82 

953 

894 f 

928 1 




Owing to the accidental nature of the breaking 
points a very large niimhiM- of rings was n(H'es.sary 
to obtain accurate averngi' values; in the tabh* tlu‘ 
probable error in breaking load and linal length are 
given. We made extensive deterniinatlons of break- 
ing i)oluts in three' other siun]des of crepe-rubber, 
using 4!)7, 102, and 41(5 rings respectively; the curves 
of breaking points are represented In fig. 2, and 
show the same general clmraeter as in tig. 1. I^^s.s 
extensive series for 14 other samples of rubber of 
difl’i'rent grades all showed the niaximnm of tensile 
strength very clearly, so that it may he regarded 
as sufllelently jiroved that— under our conditions o\' 
curing and lost lug— <‘vory tyj)e of plantation rnbhcr 
at a certain time of cure shows a maximum of ten- 
sile strength. Analogous curves, though partly In- 


• Full figures anil doUils of tUo oxporimontj? to be 
doHori 1)6(1 hor»» may bo found In Arotiiof voor do Ilubber- 
oultuur, Vol. 2, English text. p. 785. 

t India Rubber J., 191rt, 62, 717 : Arclilef voor de 
Rubbercultuur, 1, English text, p. 230 ; this J., 1916, 1226. 
t India Rubber J., 1917, 8|3, 101. 


composition of the mixture), the samples of plauta- 
lioii rubber, having a dlllVivnt rale of cure, are 
brought to a dlfl'ercnt stat(‘ of cure and thus a dif- 
ferent position of the si ress si rain curve is reached; 
tile rc.sulling dill’crciict' in tensile strength i.s often 
used to Judge the i>roperties of the rubln'r, hut it 
can only Ik* a cheek on the maximal tensile strength 
if the curves of fig. 1 and 2 are known for every 
ease, so that the maximal tensile strength may be 
deducted from the tensile stnmgih at any nrhitnry 
state of cure. Otherwlst' it. is ry to bring the 

.•samples lo the same (or to a eomparahh*) state of 
cure and— in order to gel an liisigbl into the real 
sirengih or n'sislanet' to hivaking — to compare the 
bn'aklng loads obtained for one definite (preferably 
a standard) state of cure. 

This Is jierhaps best Illustrated by the following 
example. By partial coagulation of latex a “ first 
clot” may ho obtained possessing anomalous and 

van Ropsom, Comm. Nelherl. Gov. 
I. 156 : further van Heurn, iMd., part 6, 
van Heurn, t7>i<f,, part 6, p. 189. 


* See especially 
Inst. Delft, part 5, i 
p. 208, and Fol and 
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interesting qualities, alx)Ut wliioli we published some 
data in another place.* This first clot is obtained 
by adding, say, one quarter of the total quantity 
of acetic acid, and stirring slowly till the rubber 
partially coagulates. The clot is then taken from 



the serum, and the remaining latex coagulated by 
adding tin* rest of the acetic acid. The very difler- 
eut qualities of the two clots so obtained may be 
summari.sed as follows: 



First cliC 

Remainder 

Porcontago of total 


85-7.5% 

Colour 

sallron yellow 

pure white 


to brown 

llolativo viHcoHity . . 

1 97-210 

1-74-1 80 

Maximal tonsilc .stixiiigtli . . 

1 3.6-1 -to 

1 -4,5-1 -50 

.standard time of euro 

: 90 Uo minutos 

105-120 minutes 

Bloi)c 

Cootticiont of vubiatiisal iou 

35-30 1 

35-30 i 

(or Ktandard cui'vi! 

5 04% 

4 03% 

N it rogoii 

0 04'!., 1 

0-47% 

AsU . . 

()-4H% 1 

0-2.5':o 

Acedone extract 

1 5 0% ■ 

2-7% 


The remaindi'i' has approximately the normal 
qualities of idantalion crej>e. 

The connection indweeii tensile strength and time 
of cure of these dlfl'erent clots from the same latex 
is shown in fig. 11, from which it will t)e seen that, 
the tensile strength of the first clot (I) is lower than 
that of the remainder Ul) in all comparable states 
of cure. The curves for the breaking points are 
congruent figures; the tensile strength for our 
standanl curve (dotted line in fig. Is 1-48 and 
1.40 kilos. tK*r sq. mm, resi^ectively for the first clot 
and remainder. 

On curing both samples for tbe same time, for 
instance 90 minutes, tbe first, clot gives a liigher ten- 
sile strengtli (1-30 kilos, ikw sq. mm.) than the re- 
mainder kilos, per stp inm.), but by giving 

the slow'er curing nMiialndcr a longer cure of 
115 — 120 minutes, its maximal ten.sile strength is 
develor)ed, and it becomes evident that in reality it 
gives stronger rubber. 

Situation of maximum. Whilst the maxiimim of 
tensile strength for first latex crf'iH^ and smoked 
shet^t lies very near to the standard stress-strain 
curve which we chose for our testing (for which 
the length at 130 kilos, is 1K)0%), this is 
not the ease for other typ(\s of rubber. The lower 
grades also show a maximum of tensile strength, 
but lower down on The paix^r, t hat Is with a smaller 
elongation for a given load. fSuch a case is repro- 
duced In fig. 1; the lower tensile strength and the 


* Archlof voor de Rubborcultnur, 1, Engllah text, p. 186; 

this J., 1917,1104. 


difference In position of t1ie maximum for sample A 
(first quality cr^pe) and B (crepe from washing) Is^ 
evident. At the same time the difference In slope 
of the stross-.straln curves of these two samples is 
di.stliictly seen in fig. ]. Determined as usual' 



according to the method of 8chidrowllz and (Joltls- 
broiigh * the slope of these samples was found to 
be 3(1 and 53. 

The maximum of tensile strengtli is found higher 
on the paper the flatter (smaller) the “ slope,” that 
is the better the lyiie or quality as determined by 
tills property. Owing to the diflicu files in determin- 
ing exact average breaking points and to the flat- 
ness of the curve near tli(‘ maximum, the exact 
strcvss strain curve for which the teusile strength 
reaches its maximum value can only be estiniated 
wiili move or less accuracy. For the 18 samples 
tested the average values were : 


Po.sitinn of fi1rP8f5-6train (airve for maximal 
Slope tensile strength, expressed by its length 
at 1-30 kilos. 


35 

1002 

30 ' 

992 

37 

997 

39 

984 

42 i I 

943 

52 

923 


The figtires are somewhat irregular, but the rela- 
tion betw’Gcn slope and situation of the maximum 
is nevertheless evident. 

It Is InterevStlng to note, that according to Schid- 
rowltz’ SI Macula tions f ihe curve for his ” correct 
cure ” lies lower down on ihe pai^cr as the figure 
for sloi)e or type Increases. We were not able to 
ascertain If there Is any direct relationship between 
the maximum of tensile strength and Schldrowlt// 
” correct cure,” as he has not yet published the 
details of his method of calculating the ” correct 
cure.” 

The interesting question as to how far the state 
of cure giving the maximal tensile strength may 
eonstltute a criterion for comparing for different 
types of rubber will have to be studied further. 

Curves for other mixtures. It should be clearly 
understood that the above-mentioned relationship 


• India Rubber J., 1916, 606; thii J.. 1910, 550 
t The Rubber Industry, 1914, 212 ; this J,» 1916, 495. 
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only exists for mixtures of 92^ parts of rubber 
with 7J parts of sulphur. With other compounds 
totally different results may obtained. Though 
Interesting data on this point may be gathered 
from scvot-al imblicatlons,* our knowledge Is still 
very insutticienl, the curves for the breaking points 
av(i often incomplete and mo.stly irregular, the 
number of rings tested apparently having been loo 
small to give reliable average breaking points, 
whilst perhaps in some cases the viilcani.salion was 
not so rigidly standardised and confi-ollod as is in- 
dispensable for research work of this kimi. 

We ourselves published some data in a pre- 
liminary note t for samples of rubber with 5, 7^, 
and 10% of sulphur; the tensile streiigtii, plotted 
against time of ciii’c, gave a sharp maximum with 
10% of sulphur, which Ix'came tlalter for 7^%, 
whilst with 5% of sulphur the maximum was not 
y('t reached in 4^ hours cure at 148° C. 

More extensive data are to Ix^ found in our recent 
l)aper,l whilst the schematical curves in tig. 4 


1,30 >. lO KG per 



may give a general idea of I he relation between 
tensile strength and slate of cure in such cases. 
For a mixture with 7i% of sulphur only part ol 
the curve, showing the maximum of tensile strength 
and the low(‘r parts, is rei)roduced in tig. 4. The 
eurve for a mixture with 0% of sulphur shows 
a maximum also, but situated somewhat higher on 
the paiKU-; by T)rolonged vulcanisation, however, 
the curve of breaking points does not go straight 
down to tlie region of brittleness as in the ca.se ol 
mixtures with 7^%, but goes upwards again, forin- 
ing a kind of loop. The maximal tensile strength 
is reached with 4-7% of combined sulphur (cahai- 
lated on the mixture), the lowest point of tin* curve 
with 5-7%. The stress-strain curve In this case 
by ju'oloiiged vulcanisation at tirst shifts do\Mi- 
wards and to tlie left as for mixtures with li'., 
of sulphur, but after longer cures goes upwards 
and to the right again. 

This behaviour is still more luonoiinced tor a 
mixture with 5% of sulphur (se<* tig. 4). At llrst 
tlie breaking points show very much the same 
course as In mixtures with 7^% of sulphur, but 
when the combined sulphur has reached the amount, 


• Gottlob, Gurnml-Zoitung, lOlfi, 80, 303, 326 ; 
and Granthaun tblB J., 1916, 1048 ; Spence, KoUoid 
11. 278 : P. Hroull, Caoutchouc et Qutta Porcha, 1911, 
5298 : Stevens, this J., 1916, 872. 

t India RubW J., 1916, t^, 717; this L, 1910. 1226. 
i Archlof vgor do Rubborcultuur, 2, Englteh text, p. 789. 


of nearly 4-5% (out of 5) the tensile strength reaches 
its maximum, the stress-strain curve oscillates for 
some time round the same position and for longer 
cures recedes again. For such a mixture Avith 5% 
of sulphur a certain stress-strain curve may there- 
fore represent two states of cun*, one with a low 
coefficient of vulcanisation for short cures before 
th(i maximum was reached and one with all sul- 
phur combined, and cures longer than for the maxi- 
mum. We found analogous facts for mixtures with 
3, 2, and 1% of sulphur. 

This l)(‘haviour of mlxlurcs in whicli all or nearly 
all of tlui snlidinr has combined with the rubber 
Is interesting in so far as it may give an insight 
info tin* cliMiiges caiise<l by heating wlien no further 
(Chemical change (or at l(*ast no further com- 
bination between rubbi*!’ and sulphur) Is possible. 
For mixtures with 7^% of suli>hiir and more this 
sl.age, iu which all the sulphur 1ms coinhined, lies 
in tlie region where the i)rodnct is brittle, so that 
no stro.ss-strain curves c:in bf* oblnined. 

Tlie slress-strnin curves in our exiKuimcnts with 
mixtures of tin* saiia* sample of rubber with differ- 
ent sulidiur-conteiit showed the same form as ex- 
actly as tilts can be judged on the scale produced 
by the SchopiX'r testing machine; tlie figures for 
“slope” for curves in tlie .same* jmsitlon were 
also the .same. It may however be mentioned that 
for instance for mixtur(*s with r)% «.»f sulphur the 
stress-strain curves having the same position show 
a differ<‘nce in sIoim* according jo wlictber the cure 
Is short or Jong. Tlie maximum of tensile strength 
for SOUK* mixlures wilh 5% of sulphur sliowed an 
analogous difference in j»ositlon as for mixtures 
with 71%, the maximum being found lower down 
on tin* jiaper, the liigber tin* tignre for “ slope.” 

Biiilcn/org, Oeniral Rubberslation. 


PKFCAUTIONS NEFFSS.\UY IN (BUNDING 
SAMPLES OE C(4KE FOR ANALYSIS. 

in A. K. FINDUKV. 

The exiieriuienls described below were suggested 
by a recent iioli^ by J. lluglit'S (“ Gas World,” 
Feb. 1, 1919) in which it is staled Hint the ash con- 
tents of a re<!ent delivt^ry of coke wine r(‘i)orted by 
different analysts at from 1 to r)()%, and it is sug- 
gested tliat the dilRuences may be due to the 
methods adopt(‘d in grinding tlie .samples. It is 
pointed out tliat if coke is ground by means of an 
iron pestle and mortar, the sample becomes cou- 
tamiiiatcd witli particles of iron which can lie 
separated by a magnet, whereas if placed iu a 
strong linen bag and broln*n into fragments suffi- 
ciently small to be ground to a fine powder iu an 
agate mortar, no such contamination ri'sults. One 
sanii)le showed 4 ;; of ash wlien ground by the llrst 
im'thod and only l?u ^vlieii prepared by the sec-ond. 

The present author found that all tlie samples of 
coke which had leeii ground iu an iron mill were 
luagueMc. In one sample slioAviiig ;i5-4% of ash, 
12% could be separated with a magnet; the ash In 
the magnetic iHjrtion amounted to 97 25%, and in 
the non-magnclic ixirtion to 2T ;>%, showing that the 
<‘oke it.self was magnetic, probably owing to the 
rediietion of the pyrites in the coal during coking. 

A clean i)icc(* of coal, yielding 15.1% of jiale 
yellow ash, was ground by moans of an agate jicstle 
and mortar and coked in a platinum crucible. One 
portion of (ho coke was ground in an agate pestle 
and iiiorUir, Ihe second in an iron iH‘stle and 
mortar The first was non-magnet Ic and yielded 
1-72% of a pale yellow ash, whilst the second was 
(listiuctlv magiH'iic and yielded T90% of red ash 
different from th.-it of the original coal. This small 
<llffercnce is, however, probably due to the fact 
that this coke was soft and easily ground to 
powder. The first sample was probably non- 
magnetic because the original coal coiitainetl very 

c ^ 
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little iron. The experiment was reiM^ated with a 
coal known to contain an appreciable quantity of 
pyrites (red ash, 7‘3%); it was ground to a i)owder 
by means of a glass pestle and mortar, coked In a 
silica crucible, and the coke reduced to a small size 
in a glass mortar. One half of (he coke was 
reduced to a tine powdi'i* by means of an agate peslle 
and mortar, the other Inilf by an iron pestle and 
mortar, with the following results: Ash in coke 
from agate mortar Mtt%, from iron mortar 14\S5%. 
Roth samples wcr(‘ magm'lic. The (jnaiitity of ash 
was increas(‘<l to ll lO on giindirig for :U) minutes 
by means <jf an iron pi'stle and mortar, and to 
1505 on grinding for (10 mimiles. Another sJimple 
of coal (ash l!0l)%) gave a coke showing 28-15% of 
ash from an agali* mortar and 28'5% from an iron 
mortal- nlimi tivat(Hl in the same way. Samples 
of coke prt'pared from st'veral other coals rich in 
iron'weiv all magnetic even when they Inid been 
reduced to a pow'der in an agate mortar; the difler- 
ence between the two results was roughly O'i';,',. 
There can thus be little doubt that no very appre- 
ciable error Is introduced during th(‘ conversion 
of a coarse powder to a tine powder in an iron 
mortar. The contamination must therefor(‘ occur 
during the conversion of the small pieces to a eoars<* 
Iiowder. 

A Durham coking coal was next ground to a line | 
powder and coked. The coke was dividi'd into 
two portions which were crushed to a line powder 
(1) in an agate mortar, (2) in an iron mortar; 

(1) gave a grey ash, 1.*l-5%, i2) a red ash 14-2%. 

A piece of coke large enough to re(iuire consider- 
able treatment before reducing to a i>owder was 
divided into four apiwoximately equal part.s, 
portion (1) broken ui> in cloth by hammering and 
reduced to a powder in an agate mortar; 

(2) broken down in an iron mill and reduced to a 
l^owder In an iron pe.stle and mortar; (2) broken n[) 
and reduced to a powili r in a hardware morl.-ir, and 
(4j retained for e()m])arison. The coke taken was 
of the hardest type i)r()eiirable a I the time and wuis 
used in the ITilvorsIty for melting eniclbU' steel. 
All the powdered sam])les were magnetic. The ash 
in sample (1) was 7-0%, in sample (2) S-2%, and in 
sample (3) 8-5%. From this it seemed po.ssible that 
sampling in the bulk bad eaiised Ihe trouble, but 
sample (4) ground In an agate mortar showed 7-15% 
of ash. 


10% of ash it requires 10% of linen in the coke to 
reduce the ash by 1%, and it seems unlikely that 
this amount could be introduced however carelessly 
the sample is prepared. Efforts to estimate the 
quantity of linen that becomes incorporated with 
the coke were not successful; the effect on the 
percentage of ash is, hoxvever, exceedingly small. 

Applied Chemistry Daboialory, 

The University of Sbetlield. 


TREATMEN'P OF SOAP LYES FROM WASTE 
FATS.' 

RY J. W. VATICS. 

Analysis of the 80% glycerin manufactured at the 
A.O.D. Soap Works, Salonica, revealed the pre.sence 
of 7 — 1)% of organic im])urilies instead of 30%, 
which is the m.aximnm allowed. With a view to 
i-cducing this, the elfect of all available clearing 
ag(Mils was tested on the lyes, suitably prei)ared, 
and the remaining organic matter estimated by the 
Inl(‘rn:itioual Standard Melliod, Ihll, with slight 
moditical ions of temperature. Comparative ex- 
IK-riments gave the following results : — 


No. i Treatment , Clarity of )yos Uiate ot filtering 


1 

Sodium Very clear, 

Very good 

750 

2 

uluminate water whiU': 

I ,, Hilicato Faintly yellow , 

Poor 

71-0 

8 

'Aluminium ' Fairly ,. 1 

Very good 

64-0 

4 

1 hydroxidCi 

1 chloride , ,, ,, 

87-0 

6 

, ,, sulphate ,, ,, 

.Tannin soln. Quite ,, 


87-0 

G 

„ I'Oor ; 

Undeter- 



mined 


It is thus seen that the clarity of the resulting 
lyes clostdy follow the i)ereontage of organic im- 
purities removed. Concentration of the resulting 
lye.s from the alumina te treatment and further 
treatment removed more organic impurities; the 
ilnnl works glycerin by this method contained 
2-4% of organic Impurity in s;i% glycerin. 

Treatment with ferric chloride, tried afterwards, 
gave a poorer result, and more filtratious were re- 
quired. 


In all the foregoing experimeuts it has been 
surmised that the increa.se of a.sh i.s due to the 
Introduction of extraneous matter during grinding. 
In order to jirove that this is the case the Iron in 
file a.sh of the four samples of crucible steel coke 
W'as estimated with the following results:— 


Sample 

Ash 

Iron, OH Fo.iO.» 


% 

% 

1 ... . 

.. 7-0 

1*875 

2 

.. 8'2 and 8' 4 

2'915 and 3' 125 

;3 ... ., 

.. ST) 

F885 

4 

.. 7T5 

1-885 


Samples (1.) and (4) sliow' Unit there Is about 
T88% of Iron as Fe^O^ in the coke. Samide (2) 
shows that of 1-2% ihei-case In a.sli during grinding 
in an Iron mill over 1% is detinitoly due to Iron. 
Sample (3) shows that although there is 1-5% of 
additional a.sh from (lie hardware mortar, there Is 
no increase in iron, con.sefiueiitly the extraneous 
matter Is du(‘ to hardware from the mortar. 

It thus appears that it Is usually during breaking 
the sample from small pi(*ces to coarse powder that 
the largest amount of abrasion takes place, and 
Hughes si^ems to offer a salisfaetory solution of 
the difficulty in the use of a strong linen bag. 
Onee the coke is in the powder form, grinding in a 
mortar does not appri'ciably Increase the quantity 
of the ash. The question of abrasion of the linen 
Itself naturally arises, but for a coke coiHllnlng 


Mvthoil of cMimatiny organic mpurities in 80% 
glgccrin. It wa.s found, as shown, that approxi- 
mntoly 75% of the organic impurity w-as removi'd 
by treating soup lyes with soilium nlnminatc. 
<80% glycerin was made to the approximate strength 
of lyes, and, after gentle warming, treated with a 
kiKHvn volume of alumiiiate solution and hydro- 
chloric acid until the mixture was Just neut.ml to 
phonolphihalein. After filtering, washing slightly 
twice to remove most, of the glycerin and salt, and 
drying at 100'^ O., the residue was traiKsferred to a 
platinum dish, dried at KKF (k to constant weight, 
heated to red heat, and weighed again, any remain- 
ing salt in the residue being extracted wdth hot 
water and cstrmatiMl volumolricalTly. It was found 
independently that 22% of Ihe weight of aluminous 
residue must be deduct (*d from the loss In weight 
between 100° 0. and r(‘d la^at to find the true weight 
of organic impurities. 


Eramplfi 

Glycerin taken 

L )Hs in weight I6(P— red heat 

Salt found 

RoHiduo (excluding Halt) 

Organic inipuritiessD'lCl- 
-0-081. 


(i) 

... i-oru 
... o*ir>i 

... 0-025 
0-.'l2i 

0-821x22+100 


Organic content -0-081 X — ~ 

1*851 76 


=6*65%. 

Valao found by Int. Stand. Method, 6*76% 

t 


(i) 

1-600 
0-140 
0-070 
0-827 

10*146 - 0-827 x 22+100 

0-074. 

100 

6 * 68 %. 


0-071 X- 
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OJ3V1CE FOR MFASORING SMALi: QUANTI- 
TIES OF MOISTURE IN GASES. 


attached to the short arm of I lie second lever, C, 
the long arm of which is attached to the pointer. 
The latter connections are made with very fine 
metallic wire. Ry these means the elongation of the 
fibres is so magnified that on(‘ scale division repre- 
seiils a diflerenc(‘ of about 0'fi5% of moisture. The 
tension on the fibres may be adjust.ed by altering the 
liosilloii of the milled nut, 1>, on (lie poinler. 

Wo (^Jslre to oApross our thanks to Messrs. I^vin- 
stein, Limited, In whose lalioratoi les this work W'as 
carried out, for permission to publish this note. 



BY A. J. OUOCKA'IT, M.SO., A.\D U. B. FOUSTEU, D.SC. 

In the course of work In which ethylene was used, 
It was found necessary to have some rupi<l means of 
eHtimating the quautity of moisture present, and if 
possible to devise some form of hygrometer which 
would be suitable for the purpose and which could 
be read by an intelligent workman. It apiKsiri'd 
to us that such an instrument might also find exten- 
sive use in many operations in which the moisture 
in the gas has an important bearing on th(‘ suci^ess 
of I he particular process, for example, in spinning, 
producer gns manufacture, SO, production (inlet 
air), bln St furnace practice (air supply), et c. We 
have devised an insirument which served our special 
pui’iioses \vell, and wai believe that if it were 
elaborated it would r(‘uder service In many imlus- 
tries. 

It is well Ivuowri that fibres expand more or less 
with increas(‘ in moisture, and some forms of qua 11- 
. tntive hygrometers mnkt* 

use of lids property. 
'J'he ordinary sjain 
fibres ei tiler contract or 
(‘Xteud, depiuidiug upon 
wlielher they are lightly 
or loosidy spun; the 
form(*r an* tiu'refore 
uusiiitable. In the 
call gory of loosely s|>un 
and unsiam fibres only 
miturnl silk, artificial 
silks, am! hair are of 
sidliclent leiiglh to be 
worthy of <*ousideral ion. 
Of these we found (.'har- 
donnet silk to be most 
snitaiile, as it po.ssess(;*s 
tlie proi>erty of absorb- 
ing moisture very 
rapidly and exhibits a 
relatively high tendency 
to (‘hange in length npon 
hydration, In addition 
to l)eing obtainable in 
long fibres of uniform 
diameter and consider- 
able strength. 

The aecompanylng 
sketch illustrates the 
design of the app.iralus. 
'Idle Instrument is made 
of metal and 
plaet'd In a hell- 
jar fitted with a 
wide glass tube. 
To the upper 
end of the latter 
is fitted a rul)lH*r 
stopper CO Ida 111- 
iiig the gas inlet 

(short tube) ami 

outlet tul)e8, On*^ 

end of an artificial silk fibre (about 20 Inches 
long) is attached to the adjustable hook, A, and 
the other to the short arm of the first magni- ■ 
fylng lever, B. The long arm of the latter Is 



Di.SI.’USSION. 

The OiiATiiMAN meiitiom'il that many years ago he 
had made a iiygrometer by iiasiiiig together strips 
of parcbment, end to end, to luiike a tajH^ a yard 
or more long. The length varuMi considerably with 
the humidity of the almosplien*, .^o that by using 
a sufiiciently large dial it was iiossible to obtain 
.sali.sfactory hygronudric indications, lie thought 
the apiiaratiis descrilKsl in llie iiapca- must Ih^ 
dependent on the temperature of the gas. 

Mr. Julius IIuebxeu said lliat tiie use of Cliar- 
ilonnet silk was very interest iiig, and lie intended 
to api)ly it to th(‘ hair liygromelers In use at present. 
Ill order to obtain reliable lesults it was the practice 
to use tw’o hair liygromelers at the same time. He 
supposisi that the method of adjusting a hair liygro- 
imder could be api»]i<Ml to tlie iustnimeut under dis- 
cu.s.sion, /.c., to adjust the iioiiiler to 100 in an 
atmo.splii're saturabal with wat<*r vajiour. 

Mr. (hiowruEH asked whether tlie authors had any 
idt-a of the lime of lag for sliglit variations in tlie 
d(‘gree of iiumirlity of the gas under examination. 

Dr. A. Du.N.xiMiUAM iiujuired the degree of 
accuracy of the iiislnimcnt in dialling willi very 
small quantities of moisture. He had had to deal 
with the eslimation of gas(*s for refrigerating, In 
which case a very high degree of dryness was re- 
quired. In one particular case uii whieli ho had 
lieeii working, tlie maximum amount of moisture 
it had been po.ssible to leave was something like 
01 mgrm. per litre. The estiuialion was carried 
out by llie weighing method, using suhihuric acid 
or phosphorus iMuitoxide, the test tnidiig taken over 
a long [leriod. The liLstrumeut descrilied by the 
authors would be very usi‘ful for coiitiiuioiis estim.i- 
tion and for reading olf directly a continuous record 
of moisture. 

Dr. CuAio mentioned the possible use of catgut 
for the puriKise required. 

Mr, Raul asked wind her the instrument, without 
special calibration, could lx> used for dittereiit gases 
Irresiiective of their nature. 

Dr. For-steh, in rei>ly, said that human hair had 
been tried, but there was ditliculty in obtaining hair 
long enough for the purpose; in addition, hair w'as 
not suitable, being hollow, besides varying in 
diameter. hi the experiuKuits conducted in the 
mniiuer descrilxHl in the paper the gas was 
lia.ssed through (he a])paratus eoutimiousJy. He 
could not give any reliable figure as to the 
lime of lag, as only a few exjieriments were 
made. Gelatin fibres Iiad not been used. With 
regard to detecting traces of moisture, he believed 
(lie problem could be soiveil by making an 
instrument of a little liner workmanship. It was 
simply a question of magnification. As to 
whether Ilie elongation was iiideiKHideut of tem- 
perature he was of tiie opinion that it depended 
on a nuiidier of factors of which temperature was 
one. He di<l not know what difference it would 
make In the reading, but if it weixi appreciable the 
Instrument could be calibrated for various tempera- 
tures. The ordlmiry catgut of commerce was a 
twisted fibre, and would elongate or shorten 


D 



96 T CRAIG.~THE VOEUMETllIC DETERMINATION OF SULPHUROUS ACID. [April 30, 1919. 


according to wliellicr it was tightly or loosely 
twisted. Silkworm gut (ordinary tishlng gut) had 
also been testx^d, but it was not nearly so sensitive 
as Cliardonnet silk. The instrument bad only been 
used on one gas (ethylene), but |trovhliiig there was 
no action on the hbro he saw no immsou why (lie 
nature of the gas should make any difl\‘rence. 


TJIE VOLt:]\IETRI(T ])r:TEUMINATTON OF 
.SULFin'KOthS A('1I>. 

BY Tiios. J. I. ruAK;, ms(’.. m.sc.'.tkcii. 

The melliod described in tins paper depends on 
the following reactions: 

( 1 ) 

(2) rdi; 03 d- 2 KAlii()^+:{ll^S 0 ^-K.^S 0 ^+ 2 MnS 0 j- 

Ihie sulphurous a<-ld (also sulphite or bisulphite) 
in solution in water is added to a known excess 
of acidifiiMl hydrogen peroxliie ami the residual 
hydrogen peroxide is iletermined by titration with 
standard peiananganatc'. 

Samples of sodium sulphite, ])otassiuni meta- 
bisulphite, and eoiumevcial .sodium bisiilphite 
Ihpior W(‘re emi»Ioy<'<l to test the method. It was 
found that the action of hydrogen peroxide on 
sulphur dioxide is b('st carried out in a solution 
which is not too dilute; afterwards the liquid may 
be diluted IkToih* titrating back with p<‘rmanganate. 

Propofif’d mrthiul. 1 gnu. of the sample is dis- 
solved in from 25 to 50 c.c. of distilled w’ater and 
gradually added to a decided exce.ss of standard- 
ised hydrogen peroxide— an (‘xcess (*(pial to about 
10 c.c. of ;V/2 i)ermangan.a(e should sullice. The 
amount; of hydrogiui ])eroxldc taken is noted and 
stated as It.s e(pi I valent in c.c. N/'2 solid ion- -.say 
X c.c. 30 c.c. of diluhi (1:3) sulphuric acid is 
now gradually run in and the whole well mixed. 
The mixture is coohal to ordinary tomi)era(ure and 
th<‘ re.sidual hydrogen peroxide d(‘terniined by 
titration with .V/2 iH'rmanganato. TJie volume of 
the perniariganate used is noted // e.e. d'hen 
■c-y Q.v. of AV2 iK'nuMiiganate equivalent to the 
sulphur dioxide present in tin* portion taken for 
analysis. 

Since ,sul])hlles and hlsulphiti's in dilute iieutr.al 
or aeid solution r.apldly det<‘riorate, as .short .a 
time ns po.ssible .should be allowed to elap.se betw(‘eu 
dissolving tlie .sami)le in wat<‘r ami adding it to 
the hydrogen peroxide. Alkaline .sulphit(‘ .solutions 
do not deteriorate so quickly. The hydrogmi 
peroxide .solution is standardi.sed hy titrating 
10 e.e. (of “ 10 volume ” .solution) with ^72 per- 
mniigan.ate under conditions sinill.ar to tho.se in 
wfiicirthe analysis is made. 

Ufsultn. Potus.siinn iHctahisulphifc. 0-5 grin, 
was treated with 102 e.e. of hydrog(ui p(*roxhle. 

c.c.^.SO-22% K.SAL. Anollier test simi- 
larly carried out, but using <JS e.e. of hydrogen 
IM'roxide, gave the same result. (V>mp;ir.ativ(‘ tests 
made hv aiiotluT chemist using th(‘ iodine metliod 
gave S()-10%, SO-21%, and SO-32% K„S,0,. 

Potaamnn inrhisulpfiifc cryntah. Tly iodlm* 
and 00-5% K..S.,().. Ey author’s method 
00'41% and 90'37"^. 

Imodium sulphite crystals. By iodine mctiiod 
00’01% and 0085% Na,SO,,7H^O. By author’s 
method 90-97% and 90-72%. 

Imodium hisulphite liquor. By iodine 12-71%,, 
12-70%,, and 12-72% SO.^. By author’s method 
r2-73% and 12-72%. 
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DlSCUS.SION. 

Mr. Crowthku asked for luformaliou as to the 
rate of deterioration of neutral sulphite and of 
l)isulj>liite solution. Most, .sampli^s of sodium sul- 
pldte on th(' market were alkaline and det('rloi-ated 
rapidly, but on neutralising the alkalinity with 
suli»hur dioxide tlu'n' was ,an appreciable increase 
in stai)i!ily. 

Dr. T. ( 'Ai.i.AN und(‘rstood Ibat tlie d(‘l(‘rminiitiou 
involvt'd tlie use of \/'2 permang.aiiate solution, 
which nec(‘ssllated kcei»iiig a stock of a solution 
which did not keep very well. II;id Dr. Craig 
fried the elfoct of measuring the volume of oxyg('u 
evolved in the re.-ietlon. as in that case as Jong 
ns excess was em|)loyed (he actual strengtli of 
the iX'rmanganale solution would he ijumaterlal V 

Dr. Craig, in reply, .s.aid tiiat he wa.s not able 
to give any ligure.s w ith reg.-ird to I he rate of 
deterioration of sulphite.s, but a sjunple of iiuvla- 
bisulphlte tested six motdlis previously at 90% 
and reei'ntly at 80%,. It was of course well known 
that standard i)ermnnganate, however carefully 
prepared, lost a certain amount of strength on 
standing. There W(‘re means of obtaining it sutR- 
clently stable for all practicsil j)nrposes. For 
instance, if a solution were allow(Ml to stand for 
ji considerable time befon* it was standardised 
the subsequent deterioration of the )>ermaiiganate 
Ava.s exceedingly slow. A/10 .solutions 1(*nded to i>e 
more accurate in titration Uian A/2 solutions. lie 
had found A/2 iH*rn)anganat(‘ quite convenient for 
teehiiical work, and l>y making a litre at a time 
the solution was usually tinislied before any marked 
deterioration liad oec-urred As Dr. Caltau sug- 
gested, it should be quite i)f)ssil)l(* to d('t(U'mlne Ifie 
(‘xcess of hydrogen pc^roxide hy measuring tlu‘ 
oxygen evolved on adding permanganate. This 
method iiad nln'ady be<‘n i)roposed by Winkler 
(“ T(‘<‘hnieal Gas Analysis.” 1885, p. lOfi), but it was 
doubtful wlKdher it would b(‘ .any more rapid or 
accurate tlian simi)le titration with .standard 
permanganate. 


DETERMINATION OF ALKALI IN 
PERMANGANATE Ll()TIOR8. 

BY TJIOH. J. I. CRAIG, D.SC., M.SC.TECII. 

During the early stages of the manufacture of 
permanganate there is present an excess of alkali 
over the amount finally required to form alkali 
fjcrm.anganate witli the permanganic acid which is 
produced. Different methods have been employed 
to i^parate this excess of alkaU or to separate the 
ixwmanganate from It. For Instance by subjecting 
an alkaline manganate solution containing excess of 
free alkali to electrolysis, using a diaphragm, 
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permunganiite Is formed in (he uuode compartment 
and alkali ia transferred to the cathode aide of the 
diaphragm. It is often useful (o Icnow the propor- 
lloii of j^lJ^all (o iK'rnianganie acid in such liquors, 
as tile electrolysis proceeds. ^ 

'Idle method hereinafter (iescrih(>d is applicable to 
detmmin<‘ caustic alkali, alkali carbonate, and 
alkali combined with perinangaiiate or manganale 
and depends on the reaction between hvdrogeil 

or manganato in 

alkaline stilulion, thus ; — 

Sli^O^+aKMnO.^l'KOH+oMnO +4H 0+10 

ilie fUlmll in tlic pcrmaiignnalc Ls libcriu'd In' the 
foim of hydroxide, and tlio total neiitrallaablc alkali 
(hydroxide and carhonale) may then he determined 
hy titration wi ll .standard acid and alkali, after 
hltenng ott the insoluble manganese compound. By 
doducl ing the alkali equivai(*nt to the permanganate 
the other alkali present in neui ra Usable form (/.c.’ 
hydroxide or carbonate) Is arrived at. If the iiro" 
portions of the.se two last are required they may 
easily be louiid by determining vidumetrically the 
"carlKm^^^ oarbon dioxide and calculating io ilka 11 

With manganales the reaction with hydrogim 
peroxide is repres(Mited by the equation, 

ll^O^-f-Na MnO^-2Na()H-fMnO +0,. 

Jn analysing mixturt*s containing both ^iKuanan- 
ganate and manganale, the prof>ortions of tlasse 
conqxmnds may Im- found by treating a portion with 
carbon dioxide or alkali bicarbonati* to convert the 
niaiiganali* in!o ih'iiii.i nganate, collecting the 
Pivcipitated niangane.s<i dioxide (which contains 
mauguiu.'sii eqiiivakmt to one third of the man- 
ganate), and determining the amount by IVrrous 
sulpliate and standard permanganate, qqie a(*tion 
<u (‘arboii dioxid(* Is r<*i)i'(‘.senled thus; 

:iXa,,Mn()^-f2(H),. ---2Xa Mn(\ + 2N.i (/O +:Mn{).,. 

1 he uietliod d(‘.scnbed below (ioes not, of coursts 
a loet or determine alkali wliicli Is j)r(\sent eomhined 
with acids such as sulpluii'le acid, iillrie acid, etc 
\Miilst the netion of hydregmi i)eroxid«‘ upon 
mMilral or alkaline iKuinaiigauale solution is well 
known, it would aj>pear liiat im mellnxl of 
volumetrieally (h'bu'miniiig the lamtra Ij.'^able base in 
solutions containing ixTiua nganato or manganale 
and alkali hydroxide or earhonate has hitherto Ix'en 
i'MblislKHl. (iorgi'u ((^)niii|(‘s rend., IS'IO, 110, JKu) 
ta -' Ni, 1(0(1 that iiydrateil iiianganeso dioxide i.s lu-e- 
eii)ltaled comhiiu'd with a cei tain amount of alkali. 

Proced n rc. 

Xeutral hydrogen peroxide is added to the portion 
jqiior takmi for analysis nntil tlie Ihpikl is com- 
Ih' tely decolorised; the liquid is then healed on the 
steam bath to d(‘eomi>o.se any excess of InalrogiUi 
jM'ro.xide which may he i)n'.setit, ])henoI]>htliaIein is 
addoil, and standard acid run in ujilil oxcc.ss is 
pr(‘sent. 'I’liis is in onler to dccomiio.se anv alk.ali 
manga nito whicli may have Ikxui produced* hv the 
decomposition with liydrogen jKU'oxide. Tim in 
so ublo matter is tiltcrcd oil’ and washed free from 
acid, and Ibe fdtrale and washes are titrated with 
standard alkali at the boil. Mothvl orange mav be 
euqjloyed as judioator. in which case the sohition 
IS t itrated when cold. 

standard acid mimis the 
/*•'*’ s‘-’«n<^ard alkali represents the 

culrahsahle alkali and the alkali which was com. 
Inl h. ' P^^nnanganatc. The permanganate may 
K ^^^‘termlned in another portion of the liquor 
1^1 nu'thod.s and its equivalent, of alkali 

deducted from ih(. total gives the alkali hydroxide 
and carbonate. 

RcsuHft. 

m'liianganatp, treatol with 
r^lrnil /^ lieatPrt, fllh-red, and ilio 

l»mipuate washed, i-egnired only T2 c.c. of N/l 

tlashe^ "■H’ 
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Similar trial reyulivd only li c c of 

o/n /r Ch^o'L'tioally 2 e c 

of JV/1 acid Khoiild have boon \iso<lt arc due to Ihe 

o“re alka al-ovtlao/uo 

ol the dikah rcmuliiiiig msoliihle combined with 

mangane.se dio.xidc;. Jt was found that accurate 
ii .sulls can h(‘ obtained liy acidifying wltli alaiidard 
jicid after treating with liydrogmi [K+oxide and 
then titrating Iiack wilh slaiidard alkali. ’ 

(■1.) 20 c.c. of A'/2 pernauigamito treiihsl with 
hfdrogen peroxide till decolorised, (hen heated to 
decouipo.s<- excess of the lutler, I rented witli r, e c of 

ni, 1,(^7 '<>« in-eci],itate wa.sh(sl, 

Itqnii.d c.e. of A/f alkali to uentrali.se at the 
lio I, n.smg iJlieiiolphllialeiii ns indicalor Tlie 

amonni."^ “'‘^rotical 

(•1.) in another similar Irlal, using ;tt e e of A'/*’ 
I'ormnnganate a net amount of .'i t.-, of AVI acid 
ntts mptir^i, i.c., o-.c c.c. over llte the.fra c.a 
|im.n ity. The theorelical anio.mts of KOll in me 
Iti.st l\yo tri.als were ()1]22 tind (l lT;i!l grin • (J,e 
amounls found were (11122 and o-nc,? grm 
nxspectively. ^ 

A compo.sile liquor madt* by mixing N/2 pennan- 
hydroxide, and sodium carbonate 
^ul n O ’.'A Jesuits were as follows - 
/ KM«iO +]0 e.c. ^/} XaOII-fO-2o grin. 
jNn,C.O, ueiv mi.xed and t('sted as d(‘seribed above. 



Thooi'oiihal 
aijiount in 
c.c. aitid 

UHini< 

pUciJoljditludDjn 

c.c, 

IG’H 

Foil ml, 

usiijtf 

mt'tliyl oi'nDgo 

(5) 

JG'71 

f.C. 

{(>) 

1G'7J 

IG'H 


(7) 

(H) 

lG-71 

lG-71 

— 

IG’G c.c. 

167 c.c. 


lM)r some reason slightly higheu- re.sults appear to 
b(‘ oblained with phenolj)h(lialoin than wilh mothvl 
orange. * 

IH.SCl.'SSIO.X. 

Dr. .) Ri.oeii oh, served (hat Oie inelliod did not 
dis< ose (lie Itnanlily ,,£ perniangaimle in tlie alkali 
..ointlon. He hail personally .solved a prol.lem some- 
uluit similar to lhat dealt wKli liy Dr. Uralg, bnl 
he htnl done it Jn a ditleivni w;iy, williout using 
h.vdrogeu iKtroxtde, which lilierated eainstic pota.sli 
ivaeliiig upon the peiinang.an.ale and forming some 
umnganale lie liad n.sed aleoliol. A few drops of 
<il(.oliol added to an alkaline solution of permau- 
ganate red need it eompletely to manganese' dioxld(‘. 

> making a ])lank test with maitral permanganati' 
It Avas |)os.sibl(‘ to determine Ihe alk.illnity produced 
and b.v titrating the alkaline solution witli plmtiol- 
I>Iithalein an aecui*ale result w.as obtained. 

Dr. Fou.ster vsaid he had been able to keep A/IO 
permangiiuate solution foi‘ about two vears witliout 
marked (hderioriitioii. lb‘ beli, wed ‘deterioration 
was due to organle matter in the water, and if the 
solution were allowed to shmd for a month or two 
before standardising, a A/10 solution would keep 
lu’ael.ically indefuiilehv providing no other organic 
jn.Mtter were introduced. 

Mr. (hiowTHKu mentioned that light apparentJ\ 
.Mccelerated the i;ite of deterioration. 

Dr, CuAin. in reply to Dr. Hlocli, said that l)er- 
ma nganate in alkaline solution eould easily be 
determined by acidifying and Mi)plying one of the 
usual iiietliods. rermanganat(? was completely 
destroyed by hydrogen peroxide so that no man- 
ganate could l>e formed. He endorsed the remarks 
about preparing a permanganate solution some time 
before it was required for use, and in that way 
obtaining a stable standard solution. He could not 
^y whether a N/IO solution kept better than a 
N/2 solution. 
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Yorkshire Section. 


Meeting held at the Queen's Hotel, Jjceds, on 
January i;i, lOlU. 


DR. II. T. (’Al.VKIiT IN THE C'lI.UR. 


SODAMMONIUM Sdlil'llA™. A NEW 
FEIITILISEII. THE IJTJIASATJON OF NITKB 
CAKE JN THE FIXATION OF AMMONIA. 


I5V II. M. D.\W.SUN, D.SC., I‘U.D. 

Tile subslilulioii ol’ iiUro (.‘ake for suliihurio aokl 
ill Ui(* iHodiiction of aiiimoiiium sulphato roprei^iits 
a pruposilioii whioli lias no claiiii to novelty. The 
utilisatioii of nitre cake in this way was suggested 
by Klrkiiian (Eng. I‘at. 570:i of IStSll; this J., 1800, 
.TJl), and a iirocess for the .separation of auiinoniuin 
sulphate from the niLxed sulphates has been 
described by Cliatlield (Eng. Fat. 10,rvl0 of 1893; 
this 1891, 73a I. In this i)roee.ss, the difference in 
the solubilities of sodium snlpiiate and aininonium 
sulphate at low temperatures is used for the 
.seiiaration of sodium sulphate in the form of 
Clauber’s sail, wliilst ammonium suliffiate is 
obtained in crystalline form by the evaporation of 
solutions at or near their boiling points. In so far 
as these features of Chatlieid’s process are con- 
cerned, they are entirely jiistitied by the results 
which have recently been obtained in the investiga- 
tion of the eijuilibrium relations in the ternary 
system, Na^SO^- although the 
feasibility of the i)roct.‘Ss a whole is extremely 
doubtful. 

Under war conditions, the shortage of sulphuric 
acid made it necessary to I'eplace to some (‘Xtent by 
nitiTj cake the suliiliuric acid used for tin? absorji- 
tion of ammonia, and tliis partial substitution of ' 
free acid led to the production of “ ammonium | 
suliihate ” containing varying proportions of j 
admixed sodium sulphate. Ttie iiroduction of such 
mixtures is a matter which lias been recently dis- I 
cussed at some length by Parrish (Gas .J., 1917, 
137, 347); this .)., 1917, 3281 and d<M.\s not fall within 
the scHiiie of the present jiaper, which is concerned 
with the production of pure ajumonlum sulphate 
and also of the double sulpliati*. j 

The proilucts which sejiarate when solutions of | 
nit re cake or of mixtures of nitr(‘ cake and sulphuric ! 
acid, neutrali.sed mon* or less completely by the j 
absorption of ammonia, are brought to crystallisa- ! 
lion, depend on tlie .solubility relations wddeh are j 
chiiracteristic of liie ternary system, an account of ; 
W'hich has alri'ady been given by the author (Trans. : 
Uhem. 8oc., 1918, 113, (;7rj; tliis .1., 1918, 377 a). 

The chief jxiints to be noted in connc'ction xvith , 
the equilibrium relations. an^ : ; 


(1) The inleiaclion bi'tween Glauber’s .salt and 
ammonium snlpiiate wdtti the formation of the 
double salt, sodammonium sulphate, according to 
the equation, 

Na SO^,10H 0+(NH 
=Na28O^,(NHj,8O^,4H/)4-0{l 0, 

This reaction occurs if the temperature is not lowau* 
than 

(2) The decomposition of the double salt at 
oO-3°C. according to the equation, 

Na,80,,(NlIJ-KS0,,4H O 
(Nil 

(3) The gradual lowering of Uie temperature at 
which Glauber's salt is couverted into anhydrous 
sodium sulphate by the addition of increasing quan- 
tities of ammonium sulphate from 32*4° C. to a 
minimum at 2()-5® C. At this temperature the added 
ammonium sulphate is sutQeient to bring about 
saturation with resiiect to the double sulphate. 


I 


I 


At the three temperatures In question, which art* 
characteristic of tlie so-called invariant systems, the 
solutions are saturated simultaneously with respect 
1o three solid phases, namely, Glauber’s salt, 
ammonium sulphate, and double salt at -IG'^0. ; 
Glauber’s salt, sodium sulphate, and double salt at 
2()T»o C. ; and ammonium sulphate, sodium sulphate, 
and double salt at 09-3° G. 

In order to obtain a survey of the complete 
equilibrium relations over the range of temi>erature, 
Urn lied, on the one hand, by the eutectic tempera 
tiires, and on the other, by the boiling points of 
the solutions, It is necessary to supplement the data 
characteristic of the invariant systems by informa- 
tion relative to the various niii variant systems in 
which the solutlon.s pres(‘nt are saturated witli 
resfiect to Iw^o solid phases. At a given temperature 
such solutions have a dellnlte composition deter- 
mined solely by the nature of the co-existIng solid 
phases. A knowledge* of these solutions has hc'en 
obtained by systematic measiireinoijts of the solu- 
bility over the range of temperature -19’5®C, to 
100° G. Tlie survey of Hie relations in (piestion is 
greatly facilitated by the ii.se of a space nuKiel. 



Diagram illustrating the cryatallimtion of solutionis 
containing sodium and ammonium sulphate. 


Such a model may be conveniently constructeil by 
expressing the composition of the solutions in terms 
of the ratios Na,SO^ ; H,0 and (NH^),S0, ; 





Tol. XXXVIU., No. 8.] DAWSON.— SODAMMONIUM SULPHATE. 


the vulucH of which tire measured off along 
rectangular co-ordinates, the third variable factor, 
the temiierature, being represented along a third 
axis at right angles to the plane of the concentration 
axes. The solid model thus obtained affords a more 
or less complete picture of the equilibrium relations 
which are <‘haracteristic of the tei nary system. 

The accompanying diagram represents the projec- 
tion of this model on a plane at right angles to Ihe 
temperature a.\is. The vtM th.'al and horizontal co- 
ordinates give respectively the concentrations of the 
aminoniuin suli»hat(‘ and sodium sulphate expressed 
as molecules of salt iwr 1000 molecules of water. 
1’he saturaled solutions eorri‘si)onding with the 
invariant points at 0., and OO-.l” C. 

are represential respectively by li, 0, and D. Tin* 
point . A, which lies very close to II, represents the 
ternary eutectic willi ice, (Jlaulx^r’s salt and 
ammonium sulphate as the three solid phases. The 
curv(‘, llD, represents solutions saturated with 
respect to ammonium sulphate and double salt, and 
in the same manner .solutions saturaled with 
resiH'ct to (I]aub(‘r’s salt and double salt are r(‘i)r(!- 
scmted by DC, whilst solutions saturated with 
r(‘sj)ect to anhydrous sodium sulphati* ami double 
salt are rt*pre.sented by (T). Finally the curve, I>10, 
corre.sponds with solutions wliich are in equilibrium 
with sodium sulphate ami ammonium suliffiale. 
The.se curves divide the plam* surface into zones 
representing solutions wliich are saturated in 
respect of om? solid jffiasc. Tla* zoiu's characteristic 
of the divariant systems, in whicli the solutions are 
saturated with I’id'creiice to ammonium sulphate, 
Glauber’s salt, anhydrous sodium sulphate, ami 
sodanimonium sulpliale are indicated on the 
diagram, which also shows the eorr(‘sponding zone 
for lee as the solid phase. 

The i)arlleular feature of th(‘ diagram to which the 
author desires to call a Mont ion Is that, it affords an 
extrcmidy convcidmil. means of rciu’escnt ing the 
ehang(‘ in tJio composition of tlu' .solutions when 
crystallisation occius as a consequence of change 
in tc'mperatiire. So long as the crystals which 
separate are homogeiusujs in tlie sense that they 
consist of a single chmiucal <*onipound, the index 
point, which repre.sents Ihe gradual rlmngr‘ in (he 
comiK)sition of I lie mol her liquor during (lu* proc'oss 
of cry.sl,aIll.sation, will move along straight lines 
« lilcli may he refernsl to us crystallisation lim*s. 
The cryslalll.snt Ion lines corresponding with the 
separalion of GlaiitxT’s salt, are nqiresented, for 
instance, by the lines, MN, M N', M'N' , . . , and 
tlio.se eorresponding with the deposition of tlie 
double salt by the lines, ST, S'T', S^'T" . . . So 
long as the crystalli.sation lines on the diagram fall 
wilhiu tilt* borders of the eorresponding salt zoiu*, 
l.liey repre.sent cbaiigt's wliieli have a r<‘al signiti- 
caiiee in that llit'y eorrespoml with I ransftu’iiial ions 
in actually realisable and stable sy.stems. It is tbiis 
possible to jiredict ttie conditions under wliicli I he 
varloms cryslalllsahle products may be s(‘v<*rally 
obtained in pure condition by cooling solutions wliicii 
contain both .sodium ami aimiioiiium sulphates. 

With refei-onct* to the possitile large-scale treat- 
ment of such mixed solutions, attention may In the 
first Instance lx* directed to the .separation of tin* 
constituent sulphates with tlie jirodiictlon of 
ammonium suljiliate and Glaiilx’r’s salt. The con- 
ditions under whleli this separation can he effected 
have nlivady been de.scrlbed In detail (Dawson, Eng. 
Pat. 114,2:10. 1918; this J., 1918, 211 a). In its main 
features the process depends on Ihe fact that the 
ratio of the solubilities of ammonium sulphate and 
OlaubeFg salt at low temperatures Is much greater 
than the ratio of the solubilities of amniouliini 
sulphate and anhydrous sodium sulphate at the 
boiling point. If solutions of the mixed sulphates, 
the concentration of which has been suitably ad- 
justed, are cooled below 0^ 0., Glauber’s salt crystal- 
lises, and under favourable conditions, mother 


liquors are produced which conluin ammonium 
sulphate in rcljitlvcly large propoi tlou. The. mob' 
cular ratio of ammonium sulphate to sodium 
.sulphate may In fact lx* raised to about twc'lvr 
without the deiio.sltion of amnioiiium sulphate as 
such or In Ihe form of the double salt. If thes.- 
liquors are tlieu evaporated at. or about 100° C.. 
pure ammonium suliffiale cryslalllscs until the 
relative proportion of ammonium sulphate in the hoi 
liquor has fallen to a niiieli lower value. Tlw* 
evaporation may in fact be coiitiiiiu'd so long as 
I be mole cular ratio of ammonium sulphate to 
.sodium sulphate dws not fall l>elow about 2-7. By 
.subjcetiiig lli(* residual hot mother liquor to tiu' 
same* trojit iiu'iit as tin* original solutbin, the mi.xoel 
.sulphate's, i)reHliie^e‘el by (he* use e)f nitre cake or a 
mixture e)f nitre e*ake.* and sulphuric acki for the* 
absorpi ion of anuueinia, may be* ejom[)IeteJy rcsolveel 
inte) crystal I iscel ammonium sulphate and crystals 
of GIaube*r’s .salt. The propoition of the* dissolveel 
.salts which may be* obtnineel in crystalline form C 
from a givc'U se)lulie>ii, incre'ase's as the* te*mperature 
attaineei in tlm re'frig(*ration pi‘e)eess falls, anel uneler 
fave)urable ejomllUcjiis the pre>i)orUon obtained in 
one* i)base of the* cycle may reach 70%. 

The above pre)ces.s for the* se'paralion of the* 
ammeminiii and soellum sulphates from sedulions of 
Ihe mi.xed .sulpliate-s re'qulrexs artilieial cooling if 
economic weu'king Is to be achieved. The plant 
re*(|uire*d cemsists of t;inks in which the nitre cak«- 
may he ellsse)]veMl, sal lira tens, e‘vapoj’a(ing [lans, 
coeeling tanks, anel refrige'rating machinery. In 
respect e^f working eosis, Ihe re'fflgeration re‘eiuirt‘d 
fe)r the .se'paralion ed’ the Glaulx'r's salt repri'seuits 
a piia.se* of tlie proe-ei.ss for whie*h (here is no paiiille*! 
in Ihe orelinary motliexls of niainifactnring .sulphate 
e)f ammemia, anel e.'hief atle'iitioji will naturally be* 
fex'u.ssed on this pJiase of tin* ju’oe'e'.ss. In the 
pres(*ut abiioi'inal e*oiieIition of Ihe e'e)st of labenir it 
woulel .serve no used'ul i>ur]H>se to attempt to estimate 
tlie ce>st of refrige'ratiem in abs<dute terms. He*la- 
(ive*ly, he)Wever, the? cost of se'paralion of the* 
Glauber’s salt by coediiig is csliniate'el to lx> very 
imarly the same, we'Ight tor we'iglit, as the cost eef 
ice* ])roelne‘liem. 

'file* alternative lereecess, .‘ihove refe*rred te^, in 
whk'h (he* more e)r le'ss coinplete'ly neiit rali.sod solu- 
tions eemt.-ilniijg .sodium and ammonium sulphates 
are* treate'el in such a way as to produce the elouhli' 
salt, Na.^SO^.tNII^i^SO^jdlljO, may now lx* brielly 
e'onsielered. The mo.st important difference to be* 
note'el lietween this tirejcess anel (hat which has Ix'e'u 
el(*serihed in the lerevhms ])aragraphs is that the prei- 
elue iion of the* double salt does not re'quire the usi- 
of re'frige ration jelant. 

riieinieally the* change which Is ediaraet eristic of 
the* proe'c.ss may be repivsentexl, in general form, by 
the e'qua lion, 

mXa,_^SO^,nH,^S(%-f (m-n)II .SO,-f2mNH,-f4mILG 
= mNa2.St%,(XlI^%S(%, 111,^0, 
in wblch the nitre cake* or oilier acid sodium sul- 
phate Is representi'd by the mole*cular formula, 
mNa.,SO^,nn 2 S()^. hi the case of an ave*rage sample 
of nitre cake containing o0% eif fri*e* sulphuric acid, 
Ibis cqiiatiem assumes the feirm 

NaSO^, 0(5211,. St\+0-:iSII.,SO^f2NII,-f 411,0 
-Na,.80^,(Nn,);S0,.llF,0, 

In the actual carrying out of llic IransformalJon 
rciuv.sente'd by tlu'se* equations, elm* re'gnrd must 
be paie! to the* e*ba ractcristiexs e)f the* equilibrium 
diagrams anel to the course of the crystallisation 
line's. As alre'udy iieilnteHl <mt, ST, ST' etc. repre- 
S(*nt the changing composition of the solutions from 
wliledi the double .salt crystallises a.s a consequence 
of a fall in temix^rature. The length of the crystal- 
Iksatlon line, which falls within the double salt zone, 
IK^I), on the plane projection diagram, aflTorda an 
approximate measure of the quantity of the double* 
salt which may be obtained In maxlmo from a given 
solution, and U will be observed that the extension 
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of the lino Is considerably greater for solutions 
which coni a In anmioniuin sulphate in excess of the 
sodium sulpha le, than it is for solulions which con- 
tain approxinialely equivalent quanlities of the two 
sulphates. Tlni lenglhs ST and aJford clear 

evidence of this. The upper and lowtu- liiuils of tin* 
temperature range wilhln wliich tlie double salt 
crystallises al.'<;o bt'cojni' mor<' widtdy .separated as 
the j)ro])()rtlon of ;nnnioniuni sitJplwh' in the solu- 
tions increases. 'Plii.s inleivai, wliicli in Da* case 
of a solution containing equiv.ah'nt quantities of the 
two sulphates, extends from 20^ to 4P (\, increases 
with the i)roporlion of aninioniuni sulphate until it 
covers apiu*oxiinalely the range between tlu^ tem- 
perature (jf forma I ion of the double salt 
and the temp(‘ralure at which this is d(‘compo.sed 
(51)-;}° C.). 

Having legard to these faets, the cry.stalli.sat ion j 
of the double salt is most advantageously carried ‘ 
out under conditions in wliich the solutions contain I 
an excess of ammonium sulphaj<\ 

If a solution represented on the diagriim by the 
point, 1‘, tlie coiuposilion of which c»ti i(‘.sponds willi 
the molecular formula. 

lOOOH^O: 4()iNa,SU, : 10 ()(XH,lSO^, 
is allowed to cool from about (>0^ C. to lhc ordinary 
temperature the pure double salt eryslai- I 

Uses and the residu.al liquor is represent(‘d by Q, I 
which point is given by Die intersection of tb<‘ ' 
crystallisation line di‘awn through 1’ with Die , 
isothermal for d’lie composition of tlu' i 

mother liquor cuiresiioiids with Du' formula, 

lOOOHJ.) : l(;\a..S()j ; 8:I(.\H;)„^S0^. ; 

If Die const itu(‘nt.s removed from Die .solution by ■ 
Di(* separalkm of Die (TysDil)in<.‘ double salt are i 
added to Die mother liquor, (), in Die form of a ■ 
mixture ot uiln* cakt‘ and siilpliurie acid, Du* free • 
acid in which is m uira list'd by lii<‘ ab.sorption of i 
ammonia, Dio original solution, P, will again be I 
obtained. If this .solution, afler adjust ment of the j 
absolute coriceul ration by evafiorallon of any exeexss I 
of water, is again allowed to cool, a furtlier crop i 
of sodaiiimonium sulpbnte Is obtained, and it is ; 
obvious Diat this may be rciic'ated indetinitely. 

Assiimlug that the nitre eaki^ (‘inployed contains 
80% of free acid ami that the process is ojierated 
between the iioiiils, 1’ and (}, then tin change 
during crystallisiitioii may h(' n'pre.sented by Die 
equation, 

1000H,.0,4()X.a„8H_,,100(Nn ) SO I 

-2.ToXa ,SO;, t Xi I^)^S0^.4ll„0 ' > 

4-0lM1000HA),l(iX.a,,S()^,S;}(XHj,SO^) j 

and Die reg(‘iiei’;ifion of tin* original solution by 
0 !)(ioooH,.o,i<;xa..so^,s;;(XH^),so ) 

-f2.?5 (Xa^S(\,0(;2ir,So'^-fO-:{Sll,SO,-j-2XH.^ 
+4H^O } =ilKM)lI,4), }0Xa,^SO^,100‘(XTI,)SO^.' 

The solution, Q, which, it may be noted, contains 
ammonium sulphate, in cousid('ral)ly greater quan- 
tity than sodium sulfiliatf': may be regard<‘d as Die 
solvent In wlilcli Du* ^'acting constituents -nitre 
cake, sulphuric acid, -'iwinoiiia, and water are di.s- 
solved, and from which they .separate in the form 
of the double salt, Nu,SO^,(XHj,.SO^,4H./), when 
the warm' solution is allowed to coiil. Considerable 
latitude is r>^rmJssible in iiracDoe with regard to 
the composition of the “ solvent,” and the preseuee 
of sulphuric acid In moderate (piantilies do(‘s not 
interfere with the oiMU'alioii of the jiroce.ss. 
Although the yield of double salt from a given 
wdution of the mixed sulphates Ineroa.ses as the 
tln.al temperature reached In the crystalll.satlon pro- 
ci‘ss falls, the eeonornie iiroduetion of sodammonium 
sulphate can be carried out without the use of 
refrigerating plant. The temi^erature attainable by 
air cooling or by Die available water supply is 
suflielently low for eflicient working. 

If any attempt Is made to compare the cost of fix- 
ing ammonia by the ordinary sulphuric acid process 
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with the cost of fixation by tlie sodammonium 
ru'oeess, one is immediately confronted with the 
qin'sDon of the relative tuiees of nitre cake and 
suliihiirlc acid. During the ix'iiod of the war the 
n*l}itive values have varied within considerable 
limits and Die post-war value of nitre cake is largely 
a matter of conjecture. In atD'mpting a rougli com- 
pari.son of Die costs of fixation, the author is fully 
cognisant of the difilculties wliich Dje.se circum- 
sl.'inces Involve. Tiie figures t(*nlatively put for- 
ward refer to the ('ost of fixing a ton of ammonia 
(I) by suliiliuric acid with Die production of 
ammonium sulpliat.e, (2) by a mixture of nllri* cake 
and sulphuric acid with Die production of 
sodammonium .suliiliate. 

^ulphuria acid proca^s: l*i‘r ton of ammonia, 8 ti0 
tons of 80% H„SO Is required. 

8(;0 tons .Sf)% ILSO, at £4 = ... £14 8 0 

“ Sadammunium ” process: Assuming the use of 
average nitn* cake containing 80% of free sviljihuric 
acid, Die fixation of the ajiiiiioniii is represeiiled by 
Die eiiualion 

X4i.,SO,,Ot;2H,.SO,+lV.8Sll.,SO,-f2NlI,-f4H,,() 

-Nn:sO,,(NlIJ,^SO^,4n/J, 

:ic<*ording to which (10 tons of nil re cake and I’HlI 
tons of S0% sulfiliiii’ii* aeld an* r(*quiiv<l per ton of 
ammonia 

tkO tons of nitre cake at 15.*;. ... £4 10 0 

r.'K) lonsor80% H^SO^ at £4 ... £5 0 0 

£0 10 0 

As cojiipar<*(l will) Du* sulpliuric acid ju’oci'.ss, Die 
cost of fixation by Die sodamiiioiiiiim jiroct'ss thus 
shows a balaii(*e lo Du* good of £4 O.v. ]>er ton of 
.iMUiionia. 

In the particular case of nitre cake with a content 
of 80% of free acid, it may In* noted that t;2% of 
Die acid used in Du* lixaliou of Du* ammonia i.s 
d(*riv(*d from Die nitre cake. Tills perceiil.-ige in- 
creases willi the acidity of tlu* iiiln* cakii and 
reaches 100% in Die case of sodium bisulphale. If 
a iiroduct of this coiuiiosition were available, Du* 
fixation of aimuonia could Iben'foro lie carrii’d out 
by Du* “ sodaiuiuoiiiiim ” process without Du* uso of 
fr(*e sulphuric acid and the reduction in cost would 
he correspond i ugly greater. 

Tlie proposal to utilise* sodammonium sulpiiab* as 
;in artificial mamire will naturally raise Du* objcc. 
lion Dial Die rclativi'ly low ammonia content of Du* 
double salt in comp;iri.soii with that of ammonium 
siilfibate Iiiiplios an appn'ciable increase in Die eost 
of Iran.sport p(‘r unit of aniiaonla. Whilst this is a 
disadvantage wliich ncci'ssarily attaclu*s to the sub- 
stitution of sodainmoniuin sulpliale for anmionluni 
suliihate, it .si'cms iirobablc that it is more than oiT- 
s(*t by advaiilauu's wliich accrue from Du* manurial 
value of the .sodium sulpliat.e in tlu* double salt. In 
Dlls eonnocliou, reference may be madi* to re.sulls 
obtairu'd at Uotbamsted, where certain jilols liave 
rec(‘iv(*d large dre.ssliigs of sulphate of .soda for 
many years in .succession. In a ix'ceiit repoil, Du? 
Dirt'clor of the Experlmenlal SlaDoii gives a coiii- 
pari.son of Die results which hnv(* been obtained on 
lhes(‘ plots, sliowung clearly the Iiifiu(*nce of sodium 
sulphate on Die producDon of wheat over a period 
extending from 1852 to 1911. Tliese re.siilt8 Indicate 
clearly that the addition of sodium suliihate to a 
dressing of ammonium sulphate and superfihosiiliate 
has bei'ii attendi*d by a very considerable increase 
in the yield iK*r acre, which extends throughout tlu* 
wdiole of the period covered by the experiments, and 
the obs(‘rvatioiis leave no room for (loubt as to the 
accessory fertilising value of the sodium sulphate. 

During the snnimer of 1918, preliminary pot ex- 
periments on the fertilising notion of sodammonlmn 
sulphate were carried out with a crop of mustard on 
the Manor Farm at Garforth. These observations, 
for which the author le Indebted to Dr. J. A. 



Vol. XXXVIll., No. 8.] INGLE AND WOODMANSEY.-POLYMEEISED AND OXIDISED LINSEED OIL. 101 t 


Hanley, of the Agricultural Staff of the University 
of liCeds, have shown that the mauurlal value of 
sodanniiouium .sul])liato when added to a dressing 
of calcium carhonate and potassium phosiihate Is 
very approximately the same as that of ammonium 
sulphate <^ontainIiig the sanu* amount of nitrogen. 

Available agricultural datii thus afford strong 
evidence in favour of the suiliihility of 

sodammonlum .sulphate .as a ffullliser. Its produc- 
tion from nitre cakt' or oIIkt acid .sodium sul])hato 
rei)resents a V('ry simf)Ie fji-oee.ss, for fiie carrying 
out of wlileli on the laige scal(‘ the only plant 
re(iuired consists of ev.aporating pans and crystal- 
lising tanks in addition to th(‘ .saturators. On the 
a.ssumption th.at nitr<‘ cake is available afa com- 
j)aratively low pric(‘, the cost of lixation of 

ammonia by the sodammonlum process may tx* 
expected to lx‘ veu-y much smaller than by th(‘ 
ordinary sulphiii i(‘ acid proce.s.s. 

Discu.s.siox. 

Mr. C. P. Finn said that in October, lldff, he 
had Instituted experiments with a vi('w to utili.sing 
nitre cake a.s. a sub.stltut(‘ for part of the acid 
required in the mamif.-icture of ammonliini .sul- 
phate. Tliese liad been siicce.ssftd, but lind been 
abandoTied wlnm tlie Government hatl requisitioned 
ammoida in the form of concentrated liquor and 
utilised it for tlie nuiiuifacture of ainmonhim 
nitrate. The .subject seemed to resolve lts<'lf into 
a qiie.stioii of cost, tirstly, that, of nitre cake com- 
pared witli sulpbiiric ;icid, and secondly tiu* .aitera- 
tioii of existing sulpiiate of ammonia pl;nd.s to 
suit the new process. 

Mr. B. A. Buruki.i. said that many nitre cakes 
contained a small ((miiitity of undecomposed so<lium 
idtrato, in .some cases as mueli as -1 or 5%. Would 
this be liable to crystallise out with the sulphate 
of ammonia, or would it remain in the “mother 
Ihliior”? If tlie former, it would add to the fer- 
tilising value of tlie sulpliat(‘ of ammonia. 

Mr. (k A. Kino a.sked wliether, In a coidiiiuous 
plant in which the ciri.'ulatiiig liquid was always 
kept acid, tlie ju’csencc of acid in tlie liquor would 
aher tlie eiiulllbrium between tlie .sodium sul])hale 
.lud ammonium sulphaU*, and result, in a different 
luoduct being formed. 

Dr. Daw.son, in reply to I\ir. Burrell, .said lie 
did not think the presiuiee of .sodium nitrate would 
give ri.se to any complicntioii in tlic production of 
tli.‘ double salt, lie agreed that tlie commercial 
possliiilil ics involved in tlie production of 
sodamiiiouium sulpliafe dciKUidcd upon tlie rcspi'c- 
tlve prices charged for sulpliuric acid and for nUn* 
cake. If vested interests wen* brouglit to bear 
and controlk'd tlie price of nitre eake, tlien of 
course I lie position would be made ditlicult. On 
I lie other liaiid It .slioiild lie borne in mind tiint at 
tile ])re.sent tlim* tlien* were in tliis country .sul 
Iiliuric acid plants liaving a capacity greatly in 
exeess of tlie diMuand, and if lliero were comiieti 
lion sulpliuric acid manufacturers would probably 
find it necessary to work u]) their by-products and 
mak<' mse of tlic nilr(‘ c:ikc. What lie liad put 
forward was based upon experimental results 
obtained in a long and .systematic investiga- 
tion. Replying to Mr. King, Dr. Daw.son point I'd 
out that tile process ile.scrlbiMl wa.s not a eou- 
tlnuous iirocess; tlie presence of moderate quan- 
tities of free acid should not Interfere wdlli Us 
operation. Mauurlal experiments on a small aeale 
with the sodamnionlum sulphate had bei*n dis- 
tinctly satisfactory, and there was no doubt that 
on certain goils, especially those which contained 
potash in non-available form, the new fertiliser 
would be advantageous. 


Meeting held at Queen's Hotel, Leeds, on 
February JOl/i, lidb. 


MR. W. MCI). M.VCKKV IN THE CUAIH. 


BOLYMFRJ8fiD AND OXID18ED LiNSIOED OIL. 

UY llAItHY INCf.E, /)..SC., AND A. WOOD.MAN.SEY, U..SC'. 

The two jiriiicipal meliiods of preparing linseed 
oil for n.se in paint, ri:;. “ boiling “ and “ blowing, ' 
have similar objeds in view; lliesfi are (a) lo 
lliiekeii llu' oil and rciiiov'^ (iu; Jiiiicilage; (b) lo 
incori>orale a ilrior or calaly.st and so increase tlie 
l)ower of I lie rixsiiltanl oil lo absorb oxygen. 

It is iinnc(‘(‘ssary jo <l('scrii)L‘ I lie commercial 
proces.se.s in delail, hut a briiT ridVrciice will be 
made lo Ihe outstamlirig features of (‘luli. 

Boiled oil {polymerised oil). Tlu* action of heat, 
say up (o a temperatiiri' of 500'^ F. (2U0°C.), on 
linseed oil is tir.st to (lriv(‘ off moisture, and 
.secondly lo coagulalc the mucil.age, with thi*^ 
formation of “ frog-.sj>awn “ or “break.” In boil- 
ing, the mucilage Is apt to char .and darken Ihe 
oil, hence for line varnislies an old lanked oil is 
preferred. “Tanking” (I Ik* moaning is obvious) 
lias the effect of alJowiiig the mucilage lo settle 
and also to oxidise and .separate. The oxidation 
of tile mucilage occurs bid'ore tliat of the oil. If 
the tanking be too proiongi'd (wliicli of course 
rarely liapiieiis) tlie oil absorbs oxygen and the 
oxidiseil oil beconi(*s l»rowii on lieatiiig. The 
mucilaginous matter, probably a form of lecithin, 
decomposes at tlie lilgli temjieralure, emitting a 
strong odour of trimotliylaminc. This accounts for 
a complaint wliicli lias often arisen that a freshly 
pressed oil, coutainlug much mucilage, when licated, 
has a tisiiy odour, quite wrongly allributed to the 
presence of tisli oil. 

An analysis of the “frog-spawn” or “break” 
gave oil 1)1*1%, dry mucilage S-i;%. The latter con- 
tained 14*0% of asli, iiieluding 2'7% of B/V 'Fbe 
.ictlou of lieat akso brings about polymerisation, 
wliicli takes plaee lirst of all willi llie llnolenic 
portion of the glycerides, as witness tlu* reduction 
in the yield of liexabromides (Ingle, this .T., TJll, 
:M4). The oil so jiroduced Is mainly polymerised; 
any oxidaliou Is advent II ious. 

It Is not our intention lo discuss I lie composi- 
tion of the products In the inlermi'diate st.-igcs of 
Ihe polymerisation process (Ibis lia.s boon done by 
Morrell: see this ,T., Ihl.’), 105). A gelatinised oil 
oiitained by boiling, siioli as is used in Ibe nianii- 
faclure of corticlno and cork-ean>ot, gave n yield 
of elliev-iiisoluble substaiiee of 44 7%,. To distin- 
guish llie l.iller from “liuoxyu” ta similar but 
oxidised etlier-iiisolulde product) tlie name 
“ ])olyoliii ” is proposed, and f<ir the iietndenni 
si»irit -insoluble acids of ]i(dynu'ris(‘d oil, ” jHily- 
aclds.” Samples of polyoliu were rolled Info sheers 
and exposed to air for eighi yoars. Tliey .show 
no hardening and are as ela.slie as wiien tir.st made 
—a remarkabk* proof of liu* permanence of the 
boiled or polymerised linseed oil. 

An examination of a sample of polymerised oil, 
seventeen ve:irs old. sliowial (in the middle of the 
sample) an' iodim* value of 4:M>. TI conlulned 70*0% 
of matter insoluble in metliylated ether. This high 
value Is evidence against any extensive molecular 
disruption having occurred (compare with Die value 
In the ca.se of superoxldised oil in n later section 
of the pafier). On saixinificntiou with nlcoliolic 
potash and liberation of the acids of the soap, the 
compo.sitlon of a newly made polyolin (iodine 
value 63) was found to be as follows Acids 
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insoluble lu ixjtroleum spirit 45-0%; acids soluble in 
l)etroleum spirit 45-0% ; ash 4-7% ; glycerol etc. 5-8%. 
The combining weight of the acids insoluble in 
petroleum spirit as found by means of the barium 
salt was 348-4. Calculated from tht^ iodine value 
(for 21, 34(;). The agreement, of the llgures ob- 
tained for the combining W(dght is striking, but 
unfortunately such ligures do not agree with any 
<’onceivable formula without, presu]»posing a split- 
ting up of the rhain of earbou atoms during 
.sapoul heat ion or in the boiling process itself. 
Morrell’s hgun\s (thi.s 107) for the acetoue- 

insolubI(‘ acids in acetic acid solution (3l):i— 452) 
are not very dissiujJlar, hut his iodine values 
(108—13.)) for thc.se are considerably higher. Th(‘y, 
liovvever, represent the results with intermediate 
products. 

Tile position of tlie double linkages in the acid 
(“liain Is not delinitidy known, and it appears to 
the authors that tlmy act tautomerically under 
eertaln conditions. By the transference of a hydro- 
gen atom a double linkage can exert Its function 
in almost any portion of tlic chain wliere a suit- 
able chemical change uud(‘r these conditions ean 
take place. The work of Morrell (loc. cit.) amply 
coritirms this view. 

Goldsobel and others have adduced experimental 
evidence to show that in both linolie and linolenic 
acids there is no ethylenic linkage In the neigh- 
bourhood of the carboxyl group, but in llie deter- 
mination of the iodine vnliu* an unsat nra ted linkage 
(.•(‘rtalnly shows itself In close proximity to it (Ingl(\ 
this .1., 11)02, 587). Similar but more slemhT 
evideiKx? is apparmit in tla‘ following. It scMuns 
probable that wticn linolie or linoleidc add radicles 
polymerise, ring formation o<‘"urs with tlie produc- 
tion of rings witli six or eiglil carbon atoms. Tiie 
latter, if found, would .show the nvscmblauce to 
rublxT with tlie cliaractcrl.st ie grouping — 

— (TI— (’ll rCll-CM- 

I I 

— ('ll— CH— 

It would api)car that such ring compounds, if 
jireseut, do not, suffer oxidation to bc'como brittle. 
We have showui that llie polymerised products still 
i) 0 s.sess a consideralilc iodine value. 

lilown oi! {<).ridiscd oil). In the preparation of 
blown oil for paints and linoleum cement, thicken- 
ing Is accomplished by blowing air through the 
agitated oil at alx)ut 212°F. (00°— IbO’^ €.) or 

ejcposing the oil in a fine spray to air at about 
til is temneratiirc. Coid-lioiled oil (or st(‘am-boIled 
oil) Is similar to the above. The mucilage is 
removed and bleaching takes place early in the 
operation. For some time the s|H‘ciflc gravity of 
the oil does not alter, bat later it increases and 
the Iodine value falls. A gradual thiekeiiing is 
then apparent, and when the required consistency 
Is reached the material is run from the agitator and 
forms the basis of linoleum cement. Its colour after 
partial oxidation at an intermediate stage rend^Ts 
it suitable for use in Jight-coloured paints. We are 
dealing here with “ oxidised ” oil. It is true eer- 
taiu writers contend that polymerisation takes idace 
during oxldati(m, but W'e think on insnfliclent 
grounds. 

The following remarks are In no way inIcndiMj to 
be more than a statement of a few' facts ob.se rved 
in many attompt.s to elucidate flic Ixfieivionr of 
drying oils. From an analytical iM>Int of viiwv, in 
the examination of tbc.se products the acids in- 
soluble In petroleum spirit, tlie “ oxidised acids ” 
of Fahrion, are of great Importance, although, as 
pointed out In a previous paper (this .7., lyi3, tl.30), 
they ar(' very probably decomposition jiroducts, 
mainly of a resinous character, formed in the aldol 
condensation of the aldehydic groups produced by 
the action of the alkali on the peroxides during 
saponification. 


The action of ageing and heat, without further 
oxidation, on a seml-oxidlsed oil, obtained in the 
manner described, has been investigated, with the 
results given below. It contained 7% of driers 
(calcium carbonate wdth a small iiroportion of man* 
ganese) niul originally had an iodine value of 1S2. 
The method of analysis of these oxidised products, 
omitting details of manipulation, was as follow's 
'rile substance w'as extracted wltli methylated ether 
(si). gr. ()'720) ill Soxhlet apparatus. Besidiie, 
lliioxyn.” The ether w'as evaporated and the 
extract w'cigiiod, and then warmed and cook'd with 
100 C.C., 50 C.C., and 25 c.c. siiccc.ssively of petroleum 
spirit (h.pt. 00'^ — 100° (’.). TIk' cooled solutions 
wen' poured ofl' and the n'sidue ternied “ iiarMallj 
oxidi.sed oil.” The difference, or petroleum .siiirit- 
soluble, was termed ” uuoxidisi'd oil.” Fach por- 
tion was saponified and the oxidised acids deter- 
mined by Fahrlon’s method. Tlie modified Iliibrs 
method (tliis .T., 1002, 587) was enqiloyed for deter 
mining Iodine values. Solvent, met hods of tills typ(‘ 
can, of course, only yield approximate results. 


COMI’OSITION OF : 


oxiciisoil 

oil 


Same, 

! aft or 
j i) (tiiyn at 
1 35° C. 

I (without 
I further 
jo.vidation) 


Same, 
'afka- heat 
I to 
“ turniuir 
I point 

; (ahoiit 
100° C.)* 


I 


IToatoil 
mate rial 
aniilyBod 
after 1 3 
moTitliK at 
ordinary 
! temp, 

I (without 
I furtluM- 
oxidation) 


Linoxyn 
Partially oxi- 

! % ; 

27 •;t 1 

% i 

313 

36-7 

: 4581 

(liwod oil 

:)3-2 ! 

44 6 

400 

1 31-5 

Uuox'idifried oil 

1 ID'S ' 

23-2 ^ 

23-4 

1 217 

1 0(1 i no value .. 
Lost) of weight 

1 70-.') : 

70-6 

1)4 -5 


on heating . . 

; ; 

— 

2-5 



Partially oxidised oil 


OxidiHod acids . . 

1 27-7 1 

23-2 1 



Unoxidisod acids i — 1 

140 1 

— 

1 11) & 


Unoxidisod oil 



O.vldisod acids . . 

1 1 

4-0 1 

4’y 1 

4 2 

Unoxidisod ainds 

1 15'3 1 

10-3 1 

IS’2 1 

10 (1 

Total oxidised | 
a.oids . . . . 

Total unoxidisod 

31)0 I 

1 

41-3 


acids . . . . 

42 0 1 

■— 1 

42-5 1 

— 


* At thi-s teniporature tho oil “ turuH,” i.e. poasoa from 
the liquid to tho Bomi-solid stutc. 


The linoxyn on saponification gave a yield of; 
8:>% of acids insoluble in methylated ether, con- 
taining “oxidised acids” 720% (l.V. 550), “ nn. 
oxidised acids ” 110% (l.V. 92-5). It also yielded 
10% of acids Insoluble In ether but soluble in 
alcohol, 20% tihsoliible in alcohol and ether, heaving 
13-4% for glycerol and uiuiccounti'd for, showing 
that linoxyn itself still contains some unoxidised 
acids. Tile above results clearly show that 

(a) For the particular stage in the oxidation dealt 
with lu the above experiments, age increases the 
quantity of linoxyn in tlie oil at the exfK'ii.se of the 
jiart tally oxidis(‘d oil. It also increases the amount 
of unoxidised oil, while tlie iodine value remains 
tiR* same. Tlie oxidised acids in the partially 
oxidised oil di'creasi*, hut little change takos place 
in tlio.se of tiie unoxldl.s('d oil. An increase of un- 
oxidlsed acids in this portion is to be rioted. There 
s('ems to be no evidence of autoxldatlon, as no 
decix'use in iodine value Is observed. 

(h) Heating Increases the linoxyn, redueing the 
partially oxidised and slightly incron sing the un- 
oxidised oil. The unoxidised acids In the un- 
oxldlsed oil are Increased and the iodine value of 
the heated oil drops several points. The loss in 
— '“ht Is Interesting. 
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It wiiH further decided to investigate the changes 
occurrlMg during the oxidation of a fllm of cold- 
boiled oil by spreading on a sheet of glass, exposing 
(o the air, and scraping off portions at intervals 
for analysis. 

Th(‘ oil (origljial iodine value 18.1, and contaijiing 
1% of load drl(‘rs) was oxidised in bulk at 170° F. 
<80° C.), the sp. gr. of the product being O-OOO. 

j Qjj ! Oil al’ior drying 

— befoi-o a ; r. 7 10 

oxpob- (Jays , dayb I dayB ;weokK 
uro i I 


Uuoxidisod oil . . 

% % 

100 45-7 

: % ! 

33-9 

10^9 

1 17^0 

Partially oxl- 

diw'd oil 

— 6‘J-r> 

00-1 ! 

43 0 

■ 28-9 

Linoxyn 

-- , 1-8 

10 0 

4r)f) 

530 

Unoxldised acida 
(calculated to < 
oil) .. .. i 

UnoxidiHcd 

87 1 3r>f> 

oil 

24 5 

92 

13 35 

OxidiBCd acids ; 
(calculated to : 
oil) .. .. 

129 1 10-2 

9 4 

U7 

4 15 

Unoxidlsed acids 
(calculated to 
oil) .. .. 

Partially o.vidi.scd oil 

— 14() 100 

17-2 

9 51 

O.vidiKOd acids 
(calculated to 
oil) 

— 37 0 

101 

20- 4 

H) 39 

Uiioxidibod acids 
(calculated to 
oil) 

Linoxyn 

4 9 

120 

7-34 

Oxidised acid.s 
(calculabnl to i 
oil) .. .. 1 

— 


32 9 

40-20 


In interpreliiig (liese results it laust be ivincm- 
bered Ibat eueh sainide, ('S]>eeiaIIy in the inter- 
iiK'dlale stages, was uol lioiuogeiK ous, the surface , 
being more nearly dry than the interior. This is j 
iiK'vilable in a lilm of Jiny aidd’eeiabie tldekness. i 

In the first place about halt tlie oil is transformed 
into partially oxidisc'd oil soluble in methylated 
('tiler but, insoluble in petroleum sidrlt. Linoxyn 
inci(‘ases iu amount at the e.\pens(' of the partially ' 
oxidised oil fraction. At a certain point the quan- | 
iity of unoxldised oil iiiereases. The oxldi.sed acids 
ill the iiartially oxklis(‘d oil atul the linoxyn increase 
throughout. 

AltlioiJgb the above results are ineomiilele and 
mon^ or less emiiirieal, some g^meral eoneluslon.s 
may 1 h‘ drawn fi’om them. 

U‘t us supposi' that, linseed oil consists largely j 
<d’ mix(*d glyemides. l'\)r simplicity \ve will repre- i 
.s-'iit it as follows : — 

y 0.( h ).CI (( TI - UH ( Tl^ ,liu(d('nie 
tyi,- -(>.(’0.011, (('II -- OH}, -on, ,Ilnofie 
\ O.OO.OH^— ,stoari(* 

h'aving out the oleic acid. This may be .snpiK)8tHl 
on oxidation to ha\'e two atoms of oxygen attached 
TO each ethyleule grouping, with formation of 
j>eroxi(l(*. TJuder favourable eonditions of tempera- 
ture and lime, such a eomiiound might suffer a re. 
distribution of acid group.s, llius: 
yLnO 

3C,n,,— LO= C,H,0 1 mO) , T ( ’.H.d LO).., -I 0,11 .(Ht I, 

\st 

where LnO represents the oxidised llnolenic, LO 
the oxidised linollc, and St the stearic radicle. If 
we assume that C,Il,(LnO), and <\H,(T.O), 
together form the major portion of what is usually 
known as “ linoxyn,” then it is clear that linoxyn 
can be produced with a loss of partially oxidised 
oil and an increase of unoxldised oil, with no 
diminution In the iodine value of the total oxidised 

oil. 
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This Is exactly what occurred in the experiments 
of ageing without oxidation. Now under the action 
of heat the i>eroxidIs(‘d oil miglit be supposc'd to 
give up oxygen to some of the portions of the oil 
which had not Imhui previousJy oxldi.sed and thus 
reduce the iodine value of the whol(‘ (autoxidatlon). 
It would In a measiirt* (‘Xidaiu Hie rcsult.s obtained, 
but we are of opinion lliat mueli more far-nnicblng 
ehnnges take place in midting an oxidis'd oil; {iro- 
bably akbdiydes are formed by tbt‘ direct action of 
Iieat on the peroxides, 'riiese aldehydes may coii- 
(kuis(‘ with tile oil products t)re.seiil or among them- 
selves, but there is no dii'cel evidence of this. Be 
it as It may, the oil io,s(>s 2-5% on melling 

The quest Ion of the rah* of ebarige Into linoxyn 
was of Interest, and delc/'minatlons of this were 
I made. Samples of oxidiwd oil (blown solid for 
I linoleum eem(udj were arjalys(*d; with niauganese 
I drier the rate of formation of linoxyn iu the oil 
j was found to be as follows:— In 1 montli 0Td% 

I iK‘r month, in 21 numths 0 ;j! 1% per month, and in 11 
I months 0’()(5% per month, wl)(‘n*as In Hie ease of 
I an oxidised oil made wdlli a l(‘;i<l drier Hie rate of 
: inerease was 0-]4% per month in 22 months. 

'i’biis the mangaiK'se dri(*r ealjilysc's the traiis- 
fonnatlon into linoxyn four times as rapidly ns lead. 
As tlie sampl(‘s exarniimd \vere ent from tin* interior 
I i»orHons of Hie substance, which bad not b(‘eii ex- 
1 iK;)scd to the air, Uie change into linoxyn must have 
resiill(‘d from a molecular reanangement of the 
gl.vc(*ride.s, and as it has iirc'vionsly Ix'cn sliowm that 
this lakes place* without any mah‘rlal alteration in 
the I(jdine value, it cannot iu* due to ” aufoxida- 
tion.” 

idnoxyn is jiot .a very stalib* subsfanee, readily 
forming ” sui^eroxidised oil Hiorefore the authors 
are of ojiinlon that manganese driers are inferior 
to le^ad as iTgards iH.‘rjnanenco of the jirodnct. 

^'upcmiidisril oil. Some y(*ai’s ago, W. P. Reid 
(.1. Soc. Arts, 18111, 39, 31)8; also this .1., 1894, 1020) 
descrll)ed the iu<Mliiet oblaimHl by exposing tilma of 
rms(‘(‘d oil for a coiisiderabU* time (hve years) and 
sbow('d tlmt an extrena'ly sticky and viscid mass 
resultc'd wliicli was acidic in cliaraeU'r and quiti' 
nnlike the original lilms. No analytical data as to 
its composition w(*rc given, but the importance of 
this substance in the deterioration of old paint and 
pictures was pointed out. Oia* of us can confirm 
this from practir*.al experieiici* with linoleum and 
printed tloor-elotb colours. 4'lie ]irint(‘d surface of 
some old rolls of fioor-eloth was very sticky, and it 
was found tliat Hie red and dark shades of the 
printing colour had baiyl(*s and china-clay as a 
base and that the stickiness only alleelc'd the darker 
I>arls, whereas the white-lead portlous and thos(‘ 
(*onlainiiig wliitlng were quite dry but brittle. The 
latter was able to mmtralise the acids formed. 
Similar softening of oxidised oil by In^at, moisture, 
and exposuix* has hc'cn noted in samples of linoleum 
j-etiiriied from India. 

(>ne of us iiossesses a pleci* of linoleum oxidised- 
oil skin (scrim) whlcli 1ms liiing in the lulmratory 
b»r seventeen y(*ars. Before superoxidation it 
showed the following eoinpositlon : — ITnoxldised oil 
11-8%, partially oxklis(‘d oil linoxyn 55’3%, 

iodine value .5(). The .stiekiiu'ss now (‘xtends right 
tiiroiigh the mass, ni'arly thick. 

A portion of Hits siH‘eim(*ii was livated with a 
cold 5% soil! I ion of sodium cjirbonate for 15 hours. 
Most of it dissolved and was sti'alned off. The 
solution was then preeir>itated with dilute hydro- 
chloric acid; very little of the precipitate dissolved 
In i)etroleuin spirit, the main bulk formed clot 
whicli adhered to the sides of the separator. After 
washing with water, raothylated ether was added; 
again very little dissolved. After further washing 
with water, the residue was treated with alcohol 
and the solution made up to 100 c.c. One 25 c.c. 
portion was titrated against N/1 potassium 


B 
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hydroxide, unother saponified, and a Uilrd evapor- 
ated and the iodine value of the residue deter- 
mined. The results calculated on the weight of 
residue left after evaporation were Acid value K\, 
saponification value 817, Iodine value 24*4. The 
above results sliow that we are dealing with a very 
complex Hubstaru'c, probably a ix'roxidised glyceryl 
acid, the occurrence of which was indlcjited in a 
previous paper. At a still later dale, a poiilon of 
the suhslaiice was analysed by llie solvent luelhod, 
giving :—SoIul)Ie in iH'lroliMiin sfiiril, 14*2%; soluble 
in inelhylaled (41 i(t. o 7 !)%: “ linoxyn,” 27 !)%. The 
l)ro])orlion of llu' lirsl consliluciit is about I he same 
as we have friMiueully found in the (‘xainination 
of dried <u‘l libiis. Tb«‘ somewhat low value for 
liiioxyn suggi'sis a break-up of the insolubh' 
oxldisial moli'cide into const ilmmis soluble in 
metliylated ether and insoluble in [Hdrolcnm spirit 
(compare with polyoliu). 

'rile formula of tbe “ sufieroxidised oil ” soluble 
in sodium carbonate, neglecting the saturated acids, 
may be something of this type: — 

, ^ /CH.CIK , 

O.CO.tCilvh.l I ! ) •{CHilx.COOII 

I '^0—0 

also neglecting any mixed glycerides. 

On determining the acid vjiliie, the free carboxyl 
grouiis would react, aiul on didermining the .siipoiii- 
tieatlon value, tlu' glyceride w’ould be saponllhal 
and the peroxidivs would decompose, leading to an 
increased result. 

Without a long invi'stigation it Is impossible to 
say more, but one interesting point .si amis out, viz. 
tliat even after sevenUs'ii years tiu' oil still has an 
iodine value, though a low 'Uie. Tla* possibility of 
'• sterle hindrauee ” playing a jiaii lias been .sug- 
gested; it may lie that the proximity of IIh‘ carboxyl 
group to the drying grouiis prevents compbde oxida- 
tion. 

Ilelow are formuhited two views fd the produe- 
lion of ucidie glycerides and perliap.s aUlehydes, by 
the spontaneous di'coitiposilion of tlu' peroxide 
(since it penetrati's into tbe interior of the oxidised 
oil “skin”) and by further oxidtition and the 
action of moksture. 

(a) Spontaneous decomposition of the oxidised oil 
and subseiiuent oxidation of the product .s. 

— CH-^CII— -CH Cll - , n,-CO CO- 

I I II i- II I + I 

0 — 0 0 0 OH OH 

(40 Action of water on the jieroxides. 

— CH~CH - —CH., CO 

I I +n,() - t i J 

0 — 0 OH OH 

We have arrived at I lie following general con 
clnsions : — 

(1) For iiermaneiicy, a polymerised oil Is superior 
to an oxidised oil as a paint vehicle. 

(2) The Iodine valm^. of oil her never falls to a 
negligible quantity. Steiic hindraiKxi Is probably 
the factor iircveriting complete absorpt ion of oxygen 
by the imsaturated groups. 

(3) A redistribution of a(dds in mixed glycerides 
would explain certain facts brought out in the 
analysis of oxidised products. 

(4) The oxidised oil produced either by “ blow- 
ing ” or by “ cold boiling ” after forming peroxides 


(drying) may be decomposed by lengthy exposure, 
with the formation of liquid acidic compounds, 
which in the case of a paint containing, say, white 
lead or whiting may be neutralised to form a more 
or less brittle coating, but If the paint consist of 
inert bases such as china clay, barytes, black pig- 
ments, or Iron oxide, will render it sticky and easily 
removed by soap. This has been borne out by the 
ex|>erii‘uct‘ of paiuters and linoleum printers using 
raw oil and a drier instead of boiled oil in their 
work, which In these circumstances cracked or 
weathered badly. 

Discussion. 

Mr. A. B. (hiAVKN aske<I if the autbors had 
formed any opinion as to I be ext ent of polymerisa- 
tion necessary to give immunity from suix^roxida- 
tion in an oil used for paint. 'J’ln* observation of 
the increase in the uiioxidised portion uiioii ageing 
an oxidised linseed oil was iiitenxstiug. He con- 
tirmed the statement that manganese used as a 
drier gave ultimately a more brittle oxidation 
product than did lead. 

Mr. fl. Wattks referred to the remarkable dilTer- 
eiices obtaimal by (he use of lead and manganese 
as “driers,” and said that it would be interesting 
to conqian^ the results obtained by the use of cohalt 
in similar eircumstaiices. He recalled the nxsults 
obtained by Toch some years ago from the use of 
cobalt and soya bean oil. 

The (hrAiRMAN, commenting on Dr. Ingle’s expiu*!- 
ciicv‘ with manganese and lead, said that as iiiaii- 
gaiK'se was generally iindcrsfood to he a more active 
catalyst than lead, one would exjiiMM, it to givt‘ some 
such result comi>ared with lead as the authors liad 
found. He remembered some years ago having to 
investigate the “perishing” of riiblxu’ used for 
watei’iirooting fabric, and he had found lliat it was 
then well understood- in the trade that with fabric 
containing salts of manganese and copjier the 

perishing” was conqiara lively rajild; there was, 
howiH’er, no mention of salts of baid. He beliiwod 
also that the same apiilled in (lie case of fabric 
used in making oil skins. 

Dr. iNdi.E in reply said that be liad bad no (‘Xperl- 
once of the catalytic action of colialt in converting 
part tally oxidisixl oil into linoxyn without the action 
of air, similar to the results recorded with oils 
charged willi lead aiul manganese. He referred to 
a paper published by Mr. Mackey and bimsedf in 
wbleli it bad been shown that, as an oxygen carrim* 
cobalt was the most active elmiient known (this . 1 .. 
1917, 319). Hi' liad observed that a cobalt oil him 
was more like a haul oil lilm and did not shrivel so 
much ns a manganese film. It was didlcult to say 
why this sliouid Ik* so. Tin* (3iairman’s remarks 
on the “ iRTisliing ” of rubber eoulaliiing man- 
gan(‘se and cojiper w*ere iiilen^stiiig. Mr. Mackey 
and liimsi'lf had not found copper to bo an active 
ilrler on olive or linseed oil: pcrliajis In the nielallic 
state it might injure tbe rubber by tbe removal of 
some of Its .sulphur of vuleaiiisaliou. In the mami- 
factiire of ” oil skins ” manganese was rarely used. 

Mr. WooDMANSKY, III reply to Mr. Oaven, stated 
that with our pr(‘scnt knowledge it was impossible 
to define Ihc point in the boiling, If tlnu'e was one, 
lu'yond which suiieroxidatlon was entirely pre- 
cluded. 
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THE DECOMPOSITION OF NITROUS ACID. 


BY JOiiEi'II KNOXy D.80., AND DOUGLAS M. REID. 

Practically no data on the rate of decomposition 
of nitrous acid, and the factors which inlluence it, 
are available. Rfty, Dey, and Gliosh (Chem. Soc. 
Trans., 1917, 111, this J., 1917, 1175) studied 
the velocity of decomposition of nitrous acid In 
dilute solution and found that the reaction was 
monomolecular and that the rate of decomposition 
increased with temperature. They give, however, 
no details of their method. Preliminary expierl- 
ment.s in this laboratory had shown that the rate 
of decomposit ion of nitrous acid varied enormously 
with the conditions, c.r/., with the surface exposed; 
with the presence or absence of excess of air; with 
temperature, and with agitation of the solution. 
The results of Rhy, Dey, and Cliosh were obtained 
presumably in absence of excess of air, vvitti small 
surface (exposed to air, and without sh.aking. These 
conditions, .althougli Interesting from the theore- 
tic'al point of view, do not approximate even re- 
motely to th(‘ conditions obtaining in absorption 
towers. The hdlowlng investigation was therefore 
nmh'rtakeii to determine the ihtinenee of various 
factors on the dcH^omposItlon of nitrons jicid. 


In^luaicc of surface anil shalcinij. 

10(|nal voiiimes of .1//1() sodium nitrite and A/IO 
nitric acid were ndxed, giving an initial (‘onexmt ra- 
tion of J//20 nitrons a(dd. Tlie rate of (heomposi- 
tion of tile nitrons acid vari(.‘d according to the 
conditions, as the following tiguRs show. These 
figures are I’i^prodiieed graplilcally In Fig. 1. The 
nitrous acid was di'termlned by withdrawing a 
detinile voluiiu' willi a pip('lte, running it intoex(‘ess 
of aeidilied A'/IO potassium permanganate at 40° (h, 
warming to rcMliieing the permanganate with 

a slight excess of A'/lO ox.alic acid, and titrating 
hack with N/10 iMi'rmanganate. 

fl) 50 c.c. 4//l() NaN(\-f50 c.c. N/10 TINO^ in a 
narrow sloiifx'n'd 110 o.c. bottle (i.e. very little nlr 
and small surface expos(Hl). Allowed to stand 
without shaking at about 10° C. (Curve C, Fig. 1.). 
Initial cone, of II .NO^rr. 0-054/. 

Time (mins.) Cone. IINO^ %dccompo.scd 


0 00.54/ — 

5 0049 20 

20 004S4 n-2 

00 00471 5-8 

120 00457 8-f> 


42) 20 c.c. 4//10 NaNO,4-20 c.c. N/10 HNO, In 
stopixTcd Winchester (i.e. largo surface (»xp(^s(Ml 
and excess of air pre.sent). T.et stand without 
slinking a I 18° C. (Curve A, Fig. 1). Initial cone, 
of HN(h^0 051/. 


The slow decomposition of nitrous acid In the 
first case (very little air, small surface, and no 
shaking) Is pn’obahly due to suiRU’sutu ration of the 
liquid with nitric oxide foriiKal in the reversible 
reaction, SHNO, HNO,-f 2N0hU,O. On pipet- 
ting out the li(iuld in tliis case, hubbies of gas were 
lllx^rated, which made the measurements In- 
accurate. Such a supersaturated solution of nitric 
oxide is e<piivalent to a higher partial pressure of 
nitric oxiihi in the gaseous pliase, which slilfts the 
e(iuinbrium in favour of nitrous acid. Some of the 
dissolved nitric oxide is also probably oxidised by 
permanganate, and tliis incnxises the apparent 
concentration of nitrons acid. For the rapid decom- 
position of nitrous acid agitation of the liijuid to 
prevent snpersat unit ion wilii nitric oxide is essen- 
tial. The removal of l)u‘ iiilrii! oxide produced, 
either by oxidation to peroxide' by exei'ss of air, as 
in (3), or otherAvise, also jirouioles fli*' (h'coniiiosl- 
tion, as Is evident from tlu' ecpiatioii. 'riu* ellect of 
the removal of I lie nitric oxid(‘ by a current of air 
or of carhoti dioxide blown through tlu‘ Uipild is 
s(*eii in llie following exiieriments. which may be 
compared wdth experiments (1) and (5) above. 


Kffi'ct of shali- in g and surface on dcront position of 
MftO nitrous acid. 



(mins.) 

(hum. UNO. 

% decomjioscd 

0 

0051/ ' 

— 

rj 

0040 

8 

20 

0040 

20 

no 

0025 

.50 

120 

0-010 

08 


(2) 25 c.(\ 4//10 NaNO^-f 2.5 c.e. N/W HNO^ shaken 
in stoppered VVlneliesler (i.e. larg<‘ surface, agita- 
tion, and excess of air prc.s('nt). (Curve B, Fig. 3.) 
Initial cone, of IIND^ -0-054/. T=:.in° 0. 


Experiment 2. 

A. Not shaken i)ut with lar^o surface (40 c.c. in Winchester), 

ExiaauMK.N'T :i. 

B. Shaken in Winchestc.r r>0 v.c. 

Kxpekimkxt 1. 

C. Not shaken (100 c.c. in 110 c.c. bottle). 

(1) 25 c.c. 4//10 NaNO^-f-25 c.c. A/10 HNO^ in 
narrow 100 c.c. bottle. Current of air bubbled 
through the liquid. T-1S° C. ^ 


Time (mills.) 

Cone. TINO, 

% decomposed 

Time (mins.) 

Cone. UNO- 

% decomposed 

0 

0-05.1/ 

0 

00500M 

— 

5 

0-0275 

45 

5 

0-0341 

33-8 

20 

0-0305 

79 

20 

0-0334 

73-2 

<50 

000422 

03-5 

00 

0 0046 

991 

320 

000201 

96 

120 

00017 

99-7 


0 
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Influence (>/ exceaa of air. 

The sei'Ies of n^jK-lioiis which fake ])laee on 
shakiiifc th(‘ solution of iiilrons acid wifli ox(Vss of 
air is ooin]ili‘x, involvin': fh(‘ docoiniM)silion of 
nitrous acid ava oi’dinj: lo tlie erjuation 
nilN(X, -UNO., + 2X0+11./), 
the oxidation of the niliic oxide to peroxide, tlie 
absorption of I he NO - NO, inixl nre as nitrous acid, 
and the siibs<‘(]iient decomposition of this nitrons 
acid accordin^^ to the saim* series of reactions. Yid 
tlie eflect of the exci'ss of air in reinovin}; tlie nitric 
oxide and allowin.i; the decomposition of th(‘ nitrous 
acid to i>roceed more raiddly is dislinclly evident 
from th(.‘ followini; experiments. 

(S) 10 c.e. 2 M NaNO„ + 10 c.e. 2 .V UNO,, shaken 
In Winchester. Initial cone, of UNO., 100 1/. (Vine, 
after 140 mins., 000204 If. 

(9) 25 c.e. 2 M NaNO, + 25 c.e. 2 .Y HNO, shaken 
in Winchester. Initial cW. of UNO . +00 M (Vmc 
after 140 mins., 0-0207 1/. 

(10) 10 c.e. 2 NaNO, + 10 c.e. 2 N UNO, shaken 
In 3^-litre bottle. Initial cone, of UNO ,’l 00 M. 
Cone, after 140 mins., 0 00204 1/. 

In (8) and (10) about 1-2 litres of air is n(*cessary 
for complete oxidation of ttie nitrous acid to nitric 
add, whilst about 2-5 and .'>-5 litres respectively was 
present. In (9) about 3 litres of air is necos.^ary 
for complete oxidation, wlillst only about 2-5 litres 
was available. In tlie same time the decomposillon 
of the nitrons acid in (8) and (10) has gone much 
further than In (9). 

Hr 

Influence of temperature. 

The effect of Increase of temi>erature In acce- 
lerating the decomposition of nitrous add Is seen 
in the following series of experiments. In each ex- 
periment 25 c.e. of M/10 sodinm nitrite and 25 c.c. of 
nitric add were shaken In a Winchester. In 


(5) 26 c.c. M/IO NaNO,+25 c.c 

jV/ 10 HNO, In 

narrow 100 c.c. 

bottle. Current 

of CO, bubbled 

through the liquid. T=18°G. 


Time (mins.) 

Cone. HNOjj 

% decomposed 

0 

00500N 

— 

6 

0043 

14 

20 

0029 

42 

00 

0-0120 

74-8 

120 

0-0053 

SOI 

Influence, of 

co)ieentration Of nitrous acid. 

The velocity < 

f d(‘C()mj)osit ion of nitrous acid Is 

mudi greater witli high coiiceiitratioiis of nitrous 

add tlian wifli low concentrations. 

as inav be seen 

by comparing tin 

I>erei‘Utages decom[)osed in 5 mins. 

and in 20 mins., 

st;irting witli .17/1 

and 47/2 nitrous 

add, witli the 

corresponding tignres for .i//20 

nitrous add (cxi)criment (3)). 


(0) 25 c.c. 2 .17 NaN(),-l 2.5 c.c. 2 A’ 

UNO,. Shakmi 

in AVinch(‘ster. 

r=is°(\ 


Time (mins.) 

(’one. UNO, 

'> deconqiosed 

0 

i-OO.l/ 

— 

5 

0-1 OS 

S9-2 

20 

0()37 

90-3 

00 

0024 

97-0 

120 

0-014 

98-0 

(7) 25 c.c. M/lNaNO,+ 2.5C.C. A'/l UNO,. Shaken 

in Winchester witli exeess of air. T 

.-17° -1S° C. 

Time (mins.) 

Cone. UNO,, 

0 deeompos(‘d 

0 

0-.500.17 

— 

5 

0-0S7 

.S2-0 

20 

0()2()3 

90 

(10 

OdOilo 

9S-7 

120 

0 0030 

99-3 
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(11) the temperature was approximately 0® C., in 
(3) 16° C., and in (12) approximately 50° C. 


No. of 
oxpt. 

(ll)(0°c.) 

(3) (10 

1"C.) 

(12) (50* C.) 

Time 

(niiiiH.) 

Cone. 

HNOa 

% do- 
com- 
posod 

Cone. 

HNO-2 

% de- 
com- 
poHod 

1 Cone. 
HNOa 

%do- 

oom- 

P080d 

0 

0-0.3 



0-05 



0-05 : 


5 

0 0331 

33 8 

0-0275 

45 

0-0135 1 

73 

20 

0-0183 

63 4 

0 0105 

79 

0-00.31 

89-8 

60 

0-0083 

83 4 

0-00422 

91-5 

0-0026 1 

94-8 

120 

0-0033 

93-4 

0.00201 

96 

0-0010 

98 

- 

— 




' 




The iiiHucnce of lompc rat lire on the docomiiositlon 
of nitrous acid in absence of excess of air, with 
small surface (vxpo.sod and without shaking, Is 
cvi<icnt from .a comparison of tlie n^sults of experi- 
imuits (1) and (13). 

(1) 50 c.c. M/10 NmN(\ 1 50 c.c. N'/IO UNO in 
narn)w IP) c.c. bottle at 1(1° C. " 

(13) 25 c.c. M/U) NaNO^+25 c.c. A/IO UNO, In 
narrow 110 c*.c. ])o1tlc at ap[)roximalcly 50° C. 

Owing to the evolution of buhbh's of nilric oxide, 
the results, especially at 50° C., are not very accu- 
rate. 


No. of ox pt. i 


Time 

(min«.) 


20 

(W) 

120 


( 1 ) 


(13) (.50" C.) 


Cone. 

llNOi 

0 0,3 
0 Oil) 
OOtSt 
0-0171 
0-0 J 57 


'/odocoiji- (\ine. % doeotu- 

posod , TIXOa poHod 


3 2 
.3-8 
8-0 


()'05 
0’0.1.3.3 
0-01.30 
0 (1207 
0 0150 


9 

8-8 

4(l-0 

08-8 


Th(‘ ivsults of tlif'se experiments on the intluence 
of temperature, (11), (.3), (12), (13), are shown 
grapliically in Fig. 2. 

I'ffrcl of tcDiprnilu re on drcoinposiHion e / nifroiiH acid. 
‘tO r.e. of .17/20 nitrouH acid .^italivn in, il'inchrsfer. 



Carve A, Kxporimeut 12 (50*0.). 
M B, „ .3(16*C.). 

.. C, „ 11(0-C.). 

♦» D, „ 13f60®0.) 
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The influence of temperature was also investigated 
as follows. A rapid current of air was drawn 
through a solution of nitrous acid in a small wash- 
bottle immersed in a Oiermostat at a dctinlte tem- 
perature. The nitrous acid solution contained a 
slight excess of free nitric acid, and was prepared 
by mixing equal volumes of standard S(Hlium nitrite 
solution and standard nitric acid. The air was 
washed, before (mterlng the nitrous acid solution, 
by being bubbled through a wash-bottle, also im- 
mersed in the lliermo.stat, containing a solution of 
sodium chloride of the same concmil ration as the 
sodium nitrate produced by ndxing the sodium 
nitrite and nitric acid. The nitrite and acid solu- 
tions were brought to the apiu'oprlate temperature 
before mixing. The aii'-curivnt was constant 
through each series, lint was not exactly the same 
in the different series. It was approximately 2*5— 
S litres per minute. 

The results were as follows : — 

(14) In each case 10 c.c. 5 02 M NaNO^ was mixed 
with 10 c.c. ()A UNO,, giving 251 M HNO,-f04thV 
(8%) HNO,. The air-current was drawn through 
the solution for 5 mins. 


Temp. 

Initial cone. 

Cone, of HNOi 

% decom- 

C. 

of HNOj 

after 5 mins. 

posed 

5 

2‘5iyif 

0'26Hlf 

89 

20 

2' 51. If 

0*102,1/ 

96 

.80 

2*5Llf 

0-056, If 

97*8 

40 

2-5L1f 

0-025,1/ 

99 

50 

2*51 If 

O'OIG.V 

99-4 

(15) In each case 10 c.c. 0102 M NaNO„ 

wa.s mixed 

with 10 c.c. A/1 UNO,, 

giving 0 0.51 M UNO -f 0*45 A 

(2*S%) HNO,. The air-current was drawn through 
the solution for 5 inimites. 

Temp. 

Initial cone. 

Cone, of HNOa 

% decom- 

C. 

of TINOj 

aft(u* 5 mins. 

pos(‘d 

98 

5 

0'051.1f 

0-0086.1/ 

20 

0’05Llf 

()• 0026.1/ 

95 

.80 

0.05Llf 

o-ooioif 

96*2 

40 

0-051.1f 

0-0012.1/ 

97*7 

50 

0-051, If 

0-000751; 

98*5 


The results of tlie series of experiments (14) and 
(15) are shown graphically in Fig. 8. 


Influence of concentration of nitric acid. 

The efl’ect of the pre.sonce of free nitric acid Is to 
Increase considerably the initial rate of decomposi- 
tion of the nitrous acid. As decomposition pro- 
ceeds, however, the velocity falls off and linally 
tHK’omes less than that of nitrous .acid in the .absouc'e 
of free nitric acid. This course of the decomposi- 
tion curve is evidently conneeted with the much 
slower absori»tion of the oxides of nitrogen In 
presence of fn'e nitric acid. In all cases the brown 
fume persisted much longer than In absence of free 
acid, and the greater the coiu'cntralion of the free 
acid the more slowly did it disapjn'ar. In the case 
of the strongest acid at ordinary temperature 
(7*25 N or 87%) and with 5 N (27%) acid at 50° C. 
there was still a distinct brown fume in the bottle 
after 2 hours. 

The following are the experimental results. 

(10) 25 c.c. J//10 NaNO,-H25 c.c. 5 A HNO, was 
mixed, giving lf/20 HN(),,-f 2*45 A (14*2%) UNO,. 
Shaken in Wincliester at 17°— 18° C. 

Time (mins.) Cone. IINO^ % decomposed 


0 . O OSOilf — 

5 0*0188 «2-4 

20 0 00815 83'7 

«0 0 0036 92*8 

129 0-0028 944 






Fig 3 . 


(17) 25 c.c. .1//10 NaNO,-f25 c.c. 10*1 A HNO. 
mixed, giving 3f/20 HNO,+5A (27%) HNO,. 
Shaken In Winchester at 10° C. 


Time (mins.) 

Cone. UNO, 

% decomposed. 

0 

0*0501/ 

— 

5 

0*016 

68 

20 

OOOT.'l 

85*4 

60 

0()049 

{K)-2 

120 

00080 

94 

(IS) 25 c.c. 

lf/10 NnNO,-f 

25 c.c. ]4*6AHNO. 

mixed, giving 

lf/20 HNO„ + 7 

•25 A (.87*1%) UNO,. 

Shaken in Winchester at 17°- 

-1S° C. 

Time (mins.) 

Cone. 11X0, 

% docoDU>osed 

0 

0*0501/ 

— 

5 

0*0127 

74*6 

20 

00070 

8(5 

60 

0*004.5 

91 

120 

000.86 

92*8 


The results of experimenis (8), (10), (17), and (18) 
are .shown graphically in Fig. 4. 

If ex{jerlments (16), (17), and (18) are compared 
with (3), the initial acceleration and subsequent 
falling off of tlie velocity of decomposition In 
presence of free nitric acid is evident. This is 
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probably best seen by comparing the percentages of 
the amount present at the beginning of each time- 
interval decomposed in each time-interval In the 
4 cases. 


No. ot oxpt. 

(3) 

0% 

(16)14-2% 

HNO.i 

I (17) 27% 

I HNO;. 

1(18) 37-1% 
IINOfl 

Tlmo 

% do com- 

% doconi- 

% docoin- 

% docom- 

Interval 

posod 

posod 

posod 

posed 

0-5 oiliiB. 

45 

62-4 

08 

74-6 

6-20 „ 

01-8 

56-6 

54-4 

45 

20-60 „ 

69-8 

65'8 

33 

32-8 

60-120 

52-3 

22-2 

38-8 

20 


Similar results are obtained With higher initial 
concentrations of nitrous acid and at higher tem- 
peratures. 


Decompoffition of yiiirom arid hi prenmee of 
nitric acid. All .shaken in }yinchr8tcr. 



0 *20 40 00 80 100 120 min 

Fia. 4. 


(19) 25 c.e. 2 M NaNO^ + 25 c.c. 12 M HNO., 
giving il//l UNO, 4 - 5 jV UNO, (27%). T = 18° (5. 
Shaken in Winchester. 

Time (mins.) Cone. IINOi % decomposed 


0 lOOJf — 

5 0055 94'5 

20 00175 98-2 

00 00007 99 

120 0(M)07 99*3 


This should be comi)ared with experiment (0). In 
the following table (he percentages of the amounts 
present at the beginning of each time-interval, 
decomposed during the time-interval, are compared. 

No. of expt. (6) 0% UNO, (19) 27% HNOs 
Time-interval % docompo.scd % decomposed 


Q’-5 89-2 04-5 

5-20 05-7 (m 

20-U0 351 (?) 44-6 

00-120 41-7 80-9 


(20) 25 c.c. M/1 NaNO- + 25 c.c. 11 N HNO,, 
giving M/2 HNO„ + 5 AT (27%) HNO.. Temp.= 
17® 0. Shaken in Winchester. 


Time (mins.) 

0 

Cone. HNOa 
0-501/ 

% decomposed 

5 

0-0257 

94-8 

20 

0-010 

98 

CO 

0-00476 

99 

120 

0-0047 

99 

This should be compared with experiment (7). 

No. of expt. 

(7) 0%IINOh 

(20) 27% HNOa 

Time-interval 

% decomposed 

% decomposed 

0—5 

82-6 

94-8 

5-20 

76-9 

61-1 

20-1)0 

(18 

52-5 

00—120 

44-C 

— 

(21) 25 c.c. M/IO NaNO, + 25 c.c. 101 N HNO., 

giving 17/20 HNC 

1 + 5 N (27%) HNO,. T=approx. 

50° C. Shaken in Winchester. 


Time (mins.) 

Cone. HNO.j 

% decomposed 

0 

0’0517 

— 

5 

0'0119 

70-2 

20 

O’OOGl 

87-8 

60 

0-0035 

93 

120 

0-0027 

94-6 

This should be compared with experiment (12). 

No. of expt. 

(12) 0% UNO, 

(21) 27% HNOa 

Timo-iuterval 

% decomposed 

% decomposed 

0-5 

73 

70-2 

5-20 

62-2 

48-7 

20—60 

49 

42-6 

60^-120 

61-5 

22-S 


In com])ariiig the velocities of decomi)ositiou of 
nitrons acid at ditforent tempc'raturcs and with 
different concentrations of free nitric acid, it should 
be renieinl)<‘red that the rale of oxidation of nitric 
oxide to peroxide varies with temperature, and that 
the rate of absoriffion of oxides of nitrogen varies 
with temperature and concentration of free nitric 
acid. 


(22) Tile Innuonce of concent 1^11100 of free nitric 
acid on tlie decomposiiiou of nitrous acid was also 
investigated by a metliod similar to that employed 
in (14) and (15) for the inlluence of temiK‘rature. 

In each expcririKuit, 10 c.c. 502 .1/ sodium nitrite 
was mixed wltii 10 c.c. of nitric acid, tiie concimtra- 
llon of wliicii was varied so as to give ditl’enuit 
concentrations of free nitric acid in tlie solution. 
Th<‘ lcn]pcratnre was 30° 0. througliont and the air 
current, which was kept as constant as possible 
tliroughont the seri(‘s, was passed for 5 inliiutos in 
ouch case. The following are liie results. 


Cone, free 
UNO;, 

0- 25 N (!■(;%) 

1- 74 N (10-4%) 
3-G N (20-2%) 
4’99 N (20-7%) 


Cone. IlNOo after 
Initial cone. 5 mins, of air 


HNOa current 

2-511/ 00811 

2 511/ 00.57 1/ 

2-51 if 003017 

2-511/ 002017 

ITiese result s when plotted in the form of a curve 
give .almost a straight-line graph. 

The l^iboratory, 

Ijothiaii Chemical Co. 

Edinburgh. 


THE EXAMINATION OF ACETONE OILS. 

BY WILLI.WI .JACOB JONES. 

Introductory, 

In addition to acetone and hydrocarbons, the 
following substanws have been identilied In acetone 
oils:— Methyl ethyl ketone (b.pt. 79-i;° C.), methyl 
propyl ketone (101-7°), methyl isopropyl ketone 
(94°), methyl w-butyl ketone (127-4°), cyclo- 
ixjiitanone (130°), and acetaldehyde (20-8°). All 
these substances, with the exception of the hydro- 
carbons, are soluble In sodium bisulphite solutions 
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mm, 

Althoush the matter l.s oue of Importance to 
In? *'* of operations In which large qnan- 

t ties ot these oils are produced, no method whereby 
the c-ontent of the various ketones may be deter 
mined has hitherto been proposed. The metho<Js 
described In the present compiunicallon are an 
attempt, to fill this gap. The accuracy attainable 
which Is not great, will be seen by an e.vainina’ 
tlon of the examples which follow 
The method of procedure dillers acaording to 
whether he oil consists of the first runnings 
obtained In the rectification of caule acdone “ m 

fh.m'ch™'? t<‘'»Pcrature 

than the boiling point of acetone. 

TAe cxamlmtton of the ftm ninmny, ohiahwd in 
the Tectiflcdtion of evudo iivetot\ 

Dehydration. About loO grins, of (he oil is dried 
over anhydrous sodium sulphate. 

hf}eci/lc f/ravify. The specific gravities of the 
oils as received, and ot the dried oil, .v, are 
deterniin(‘d at the prevailing atmo.spheric temiiera- 
ture by means of a float hydromet(*r. 

Dissolved iraUr. Sonic of tli(‘ oil as received is 
placed in a graduated cylindrical glass vessel. The 
volunie, V C.C., is read olV, alxiut 2V c.c. of Ixm- 
zene or ot toluene is added, and (he ve.ssel is 
stopjKTed. Tlie whole is shaken by hand for 
o ininules and is (hen allowed to settle When 
the aepK^ous layer, if any, has separated out. its 
volnine, i; e.e., is read oH*. The iXTcentage by 
Wight ot (lissolvtMl water in the oil is givmi bv 
the expression l()0r/V.,s\,. 

Iteduciny suhslanees [acetaldehyde). A pipette 
Is calibrated to (leliver known volumes of a good 
repr('S(Uitative oil. A known volume, u e.e. (about 
J e.e.) of the oil under examination is measured 
out by means of the pipette into a stout bottle 
ammonia solution and 100 c.c. 
of A/10 silver nitrate solution are added, and the 
bottle is immersed for S hours in a bath of boiling 
water. Afler having beim allowed to cool, th(‘ 
CoiiPmts of the bottle are diluted to 500 ce wilb 
water, and the ivdueed silver is filtered off. Should 
(lie hltrate Ix^ coloured, it Is treatc^l for an hour 
with animal charcoal, and is then again tiltered. 
aiie clear nitrate is aciditied widi iiitrie acid, and 
Is titrated in jireseiuv of ferric alum indicator 
wit 11 standard aninioniiim thi<K\vanntc solid ion If 
the total amount of A/IO silver solution redueed Is 
represented by t e.e., the percentage by widgbl of 

expression 

Acetoae. Some of iho dried oil is idaerd in a 
graduated cylindrical glass vessel. The volume 
U c.c is read off, about 511 c.c. of water Is added’ 
nnd the vessel is stoppered. Ixff V' denote the 
volume of the residual oil in e.e. Then (he iht- 
cent.age by weight of acetone in the original oil 
is given by (he ex])resslon : 

70(V.x^ ( U-U^) _ 0-22t 

'■■'V.U. X.X. 


Frmional distillation. About 100 grms. of the 
dried oil is weighed In a tared 150 c.c. round flask 
and a piece of porous pot is int roduced. The flask 
Is fitted with an efllcient fractionating column of 
a form which retains the minimum of adherent 
liquid. The column is provided with a thermo- 
meter and with a water condenser. An adapter 
leads the condensate from the latter into a 
graduated cylindrical glass vessel provid(‘d with 
a stopper. The distillation Is conducted regularly 
and the following fractions are collected in separate 
graduat.e(l vessids up to ()S°0., (iS° to 110^0 
and, If neces.sary, 00° to 140° 0. At the end of 
the fractionation the round flask Is weighed and 
the weight of (he residue, It grms., above 140° G. 
is determined. 

hstimaiion of methyl k(‘ioncs in each fraction 
Strong sodium bisulphite solution of sp. gr 1-2— 
1-3 is freshly prepared, eilhei- by dkssoIvFng 
sodium metabisulpbite in watm-, or by passing sul- 
phni dioxide? to saturation into sorliiiiu earbonati* 
crystals covered with a layer of water. Txt thi- 
volumes of the res]>eetive fractions be V' , V , 
each receiver is added a voliiine 
of the bisulphite solnlloii eipial to three times that 
of the fraction. A stream of cold water is directed 
from a tap against the outside of the first reetdvor, 
the stopper is inserted, and the coiitimls are gently 
shaken. Owing to the di'velopnamt of heat of re- 
action, this shaking requires e.ireful regulation, 
in order to prevent loss of material by evapora- 
tion. When the reaction has nindm’ated the con- 
tents of the receiver are vigorously shaken until 
(here is no further change in (lie ndative volumes. 
The receiver is thermiiion allowed to stand until 
separation Is oompleti*. Each reudver is in turn 
treated in (his way. Lid U^.^, and denote 
the resiH?ctive volumes of the sniw'rnatant oils at 
the end. 

We shall assume that the density of the methyl 
ketone in <‘a(*h fraction is (‘(jual to the density of 
tliat frai-ilon. We then have the following: — 
rerceutagi' by weight of acetone in the original 

V.s„.(0S(»V„+O'HOV,;+0SlV„„-lU)- 
Percentage by wt'iglit of mettiyl ethyl ketone In 
the original oil— ) 0 tl,„) 


arwot f na’ and 

Ku// ?'i ^ I»;'witage by weight of these snb- 
BUno!s i.s given by Ihe deliclt from 100 of the sum 

of acetoiie" "*''^''** ami 

T/m examination of acetone oils ichich hoil at a 
niulwr temperature than the boiling point of 
acetone, 

dehydrated, and Is examined for specific 
content of water as already 


v;i„.(o-sov,,+o.:sov,;+osiv, ,„+!{) 

Percentage of ketones whieh boll at a higher 
temixwature than metliyl etliyl .kelmio and whieli 
form blsulphlle comptmnds, bv weiglit, in the oll = 

v.»„.(o-.sov„+o-.sov,„+ 0-81 V„„+l{)' 

Fraclloiis of acetone oll.s dislllllng above 110° C. 
do not contain npiireeialile ([iiantitles of kelones 
reaclive with sodium bisulphite. It apix?ars jiro- 
hable (hat (lie reactive substances, wbieb are still 
present in small amount in these higher fractions, 
are Iow-l)oiling .aldehydes and kelones which are 
the pyrogenetic decomposilion i)roducts of aldols 
and of similar conden.sed substances. 

The resolution of acetone oils into methyl ketones 
and substances which are mm-reai tire with 
hisulph He sol ut ions. 

For the purpose of establishing the correctness 
of the present methods it was necessary to resolve 
samples of acetone oils, and to isolate the various 
ketones and (he various noii-reael ive substances. 

Resolution of the first runnings obtained in the 
rectification of crude acetone. A sample of the 
runnings was washed first with water and then 
with saturated sodium bisulphite solution. The 
residual, non-reactive oil \^aa separated and was 
finally washed with water. 



no T FOWWEAT HER.— THE SETTING OF MIXTURES OF SUPERPHOSPHATE ETC. 


[Mfty 15, 1919. 


Resolution of an acetone oil obtained from the 
tailings in the rectification of crude acetone. A 
large sample of the oJJ was fractionally distilled, 
and each fraction was exhaustively treated with 
saturated sodium bisulphite solution. The residual, 
non-reaetlve oils wer(‘ dried, and then twice frac- 
tionated. The crystalline separations from the 
bisulphite lujiiors wen* w/ished with fresh bisul- 
phite solution and witii <‘(her, and then dried in 
the air. The methyl kt'lones were regenerated, 
and were fractionally distilled. In this manner 
considerable amounts of methyl ethyl ketone and 
of methyl i)ro[)yI kelones, and smail amounts of 
higher methyl kelones were obtained. 


The craminalian of acetone oils of knoicn 
composition. 

By snilably blending various methyl ketones with 
the non-reaetlve snbstanees of coriTsponding lM)il- 
Ing points, acetone oils of known composition were 
now rei)roduced. These oils were exa mim'd by the 
methods previously d(\scribe{l. ^I’he results ob- 
tained were as follows. 

1. Reproduction of the first runnings obtained 
in the rectification of crude acetone. 


(’oniponontfl 

Water 

Acetaldeliyde 

Acetoiu* 

Non-reaetive snhst a uees 

2. Rcjo'od action of a light 


Cornpofiition, 
by woifrht 
Actual Found 
0 0 
12 n 

12 44 

4.1 4.1 

acetone oil 


romponciitii 

Water 

Acetone 

Methyl elhyl kelone ... 
Methyl prot)yl ketones ... 


C’ompo.sition, 
% by wf'ifrht. 
Actual i'oiind 
0 0 
. 22 22 


47 .10 
21 17 


3. Reproduction of a heavy acetone oil. 


(’ompositlon, 

Coinpoaontfl % by weight 

.rrr , Actua] FoUDd 

Water i i 

Acelone 5 4 

Non-reaetive sub.stances boiling below 

... 0 0 

Methyl elhyl keloru* 4S 48 

Non-reactive substances boiling 

Ix'tween tkS° and 00° 3 7 

Methyl i)ropyl kelones, methyl butyl 
ketones, and non-reactive sub- 
stances boiling between 00° and 140° 38 37 

Non-reaetive substances boiling above 
140° 5 3 

4. Reproduction of the oil irhieh is thrown out 
Of solution when the direct product of dry dis- 
tillation of calcium pyrolignile is diluted with 
water. 


Water 

Components 

CompoHitlou. 
% by woiffht 
Actual Found 


0 0 

Act'tone 


12 12 


Non-reactive substunce.s' boiling below 
68° 

0 

2 

Methyl ethyl ketone 

21 

22 

Non-reactive substances boiling 
between 68° and 90° 

4 

2 

Methyl propyl ketones 

2 

2 

Non-reactive substances boiling 
between 90° and 140° 

16 

13 

Non-reactive 8ubstance.s boiling 

b(‘tween 140° and 165° 

13 1 

Non-reaetive substances boiling 
lH‘tween 16.5° and, 200° 

6 

■ 45 

Non-reactive substances boiling above 
200° 

26 . 


The estimation of water in acetone oils. 

In order to test the method described In the 
preceding, mixtures of ketones and water of known 
composition wore analyst^d. The results obtained 
were as follows. 


Kotono in the mixture 

Acetono 

Acetone 

Acetone 

Methyl ethyl ketone 


Hydrocarbon Coidont of water 
used to dis- % by woiiarht 
piaro the water Actual Found 

Tohieiie 15 15 

Benzene 17 IH 

Benzene 5 5 

Toluene 10 10 


T/ik completeness of separation of the melhyt 
ketones in the fractional distillation. 

AUhongh the amounts of the various ketones In 
their coiTespondiiig distillates are proiiortional to 
their amounts in the original oil, it Is not to be 
Inferred that, therefore, separation is complete, 
lor instance, some of the inetliyl elhyl ketone 
passes over below (W^°, wliilst some of the acetone 
remains behind above 08° C. With otnclent frac- 
tionation these amounts are small, and they c'om- 
pensjite each other. In order to see how far error 
was introduced on tliis account in absence of the 
higher ketone to elTect this eomi)ensatlon, the fol- 
lowing experiment was undertaken. A mixture 
containing 07)% of acetone and 25% of non-reactive 
.substances boiling throughout the temperature 
range 08° to 00° C. was frnetlonated until the 
tt‘mi)era(iire of the vai)onr reaciu'd 08°. The dis- 
tillate represenicd 01%, of acetone, whilst the 
n'lnalning 4%, whieli was found in (he residue, 
would liave ix‘en reckoned as methyl ethvl ketone. 
It is to be remembered that this particular mix- 
ture is highly nrtihclnl. No natural aC(‘lone oil 
boiling wilhln these tcmpenilnro limits contains 
such a high ix^rcentage of sul).stances oliu'r than 
mctliyl kclonc.s. Further, all natural acetone oils 
boiling within these limits contain methyl ethyl 
ketone. 


The coynplctencss of c.rtraction of methyl ketones- 
by sodUnn bisulphite solutions. 

In order to test the com])le(eness of Ibe extrac- 
tion of the methyl kelones from tlie aeeompany- 
ing oils under the conditions deserllx'd in the pre- 
ceding, various mixtures of known composition' 
containing acelone, methyl etiiyl ketone, and non- 
r(*aetive substances were prepared. Each of these 
mixtures was vigorously siiaken by hand for 5- 
minutes with three times its volume of fresh 
sodium bisulphite solutions of sp. gr. varying in 
dilferent experiments from 1-24 to 1-20. In each 
case the volume of tlie residual oil was eQiial to* 
tliat of the non-reaetive substance contained in the 
mixture. 

In some eases, when using too concentrated solu- 
tions of bisulphite, trouble is experienced through 
the sei)aratIon of crystals of the ketone-sodium' 
bisulphite eompoimd. In such cases, either the 
separated mass is redis.solved by llie cautious addi- 
tion of water, or the determination is repeated 
ab initio, and rather more dilute bisulphite solu- 
tion is used. 

Ciiem lea 1 Depa rtment, 

Tile University, 

Manchester. 


THE SETTING OP MIXTURES OP 
SUBERPHOSBIIATE AND AMMONIUM 
SULPHATE. 

nY F. scorr fowweatiier, m.so., a.i.c. 

Owing to the scarcity of organic nitrogenous 
fertiliserf and the Government control of the price 
of ammonium sulphate, the latter has for some time 
been the cheapest and most easily obtalnahle form 
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of nitrogen for use In artificial compound fertilisers. 
Many of these consist almost entirely of a mixture 
of superphosphate with ammonium sulphate, with 
or without the addition of some form of potash. 
The presence of comparatively large quantities of 
ammonium .sulphate in admixture with superphos- 
phate i.a.s had, however, one troublesome conse- 
quence which all manufacturers with whom the 
author has come into contact have experienced, 
namely that “ setting ” has occurred, i.e. the mix- 
ture has set into liard lumps which the farmer has 
had some diliiculty in handling. Frequently the 
setting does not tak(‘ place very rapidly, so that a 
compound fertill.ser wiiich ai)pears to he in quite* a 
satisfactory condition wlum j)laced in bags at the 
maker’s works, is found sometimes, after si.orage or 
transit, to have s(‘t into hard lumps whicii have to 
be brolcen and crushc'd by the farmer before he is 
able to u.se the fertiliser. In some causes the setting 
has been so (‘oiisiderable tliat the fertiliser could 
not be removed from the bags in I lie ordinary way, 
It having be(‘n neCi'Ssary to cut away the bags. 

Wlnm a maiiufaetiirer has a great deal of space 
at his disposal and Is able to maniifaeture some 
time in advance of the demand, lit; can largely 
overcome the difliculty of “ set ling ” in bags by 
storing tin* fertiliser for some lime after mixing, 
and lelting it st't in bulk befoie leaving his works. 
When “ setting ” or “ maturing ” is complete, the 
mixtun; is ground before being put into bags and 
lillle or no further setting lakes place. 

Storage in Ibis way for I lie ptuiod neecss;iry for 
oom|)lt‘le selling (whieli ujay Ik; uf) to two or tliret* 
ijioiilhs) is not always i»rac't ieable, and the following 
e.\p('rim(mts have Ixam carried out with a \iew to 
discover I lie conditions tliat inlluence the sthting, so 
that if iiecessaiy the setting can Ik* accelerated so us 
to b(‘ comi)Ictcd in a i‘(‘)5sonahI(; tinn; before leaving 
tlic maker's worJus, or lo l)e retarded so tliat the 
fertiliser may reacli the fantK'r before setting has 
oeeurred to any considerahle extent. For tin* 
present no lls'orel ica 1 intc'rpri'tations are altmnpled 
of the' coiicliisions arrlv(*(l at, llie work h.aving his'ii 
iindi'ftaken originally with (lie object of giving 
lU'aclical snggi'stions lo manufacturers. 

In tie* experiments mentioned Ixdow, mixtures of 
suiHTjihosphate (about 110% soluble jihosphab*) and 
ammonium siiii»li;itc*, sometimes willi other material 
added, as described, were placed iind<*r a Inaivy 
W 'igbt lo bring the parlieles into Intimate ooiilaet 
and Imitate .somewhat tlie condillons obtaining when 
such mixtures are stored in a large heap. 1’he 
rnixlures were examined after various i»eriods. 
They were made in such proportions as would give 
a fertiliser yielding 3 t)%, of ammonia, these 

proportions being then in use on tiie manufacturing 
scale in a works under the author’s notiw. The 
jiartleular pro|)orllons in the mixtures used in tlie 
e.xix*rimonf .s do not greatly affect the eonclnsions 
to be drawn, as this phenomenon of selling is 
g<*neraJ in inixtnn's whicli are eompo.sed almost 
entirely of superphosphate and ammonium sul- 
phate, though in previous expi'rimeiils it was found 
that it oeeurred to the greatest extent in mixtures 
containing ammonium sulphate equivalent to 5- (»% 
of ammonia. 

, Experiment A , — Mixtures wore made up contain- 
ing 100 grms. of superphosphate having 0*53% of 
free acid (ealeulated as with ammonium sul- 

phate containing 107%, of moisture as follows: 
(1) Itl-S grms. of ammonium sulphate; (2) 17-7 gnus, 
to which liad first been added a further 1% of 
water; (3) 18’5 grms. to which 2%, of water had 
been added; (4) 19-3 grms. to which 3% of water 
had been added. The weights of ammonium sul- 
phate were such tliat each mixture should contain 
the same percentage of ammonia. 

After remaining under the weight for seven days, 
the setting was not great, and the mixtures wer^ 


moist, whereas when setting has occurred to any 
very great extent the mixtures were much lighter 
in colour, dry, and gritty. Nos. 3 and 4 had set 
more than Nos. 1 and 2, eacii pair being of about 
equal hardness. The sotting of Nos. 3 and 4 was 
not markedly greater than that of Nos. 1 and 2. 

The mixtures were then broken up, re-mixed, and 
placed under the weight for a further five days. 
Some further setting took place and apparently to 
about the same extent in each. 

Experiment /i.- The mixtures were the same as 
for experiment A, excciiL tliat each contained 
5<) grms. of gi’oiind Gafsa phosphate in addition. 
After the lir.st period of sovtai day.s, tiie setting 
w;is foiind lo he greater Ilian in (*xperlment A and 
tlie mixtures were much drier. Nos. 3 and 4 were 
mucli harder than Nos. 1 ujid 2, and the increase 
in hardiK'ss from No, 2 to .\o. was very marked. 
Tin* condithm of Nos. 3 ami 1 appeared to be very 
satisfactory. 

After rc-mixiiig and iilaciug umler tin* weight for 
a further five day.s, some fuitlic'r selling took place, 
wliich was mostly, thougli not entin>Jy, due to • 
liressiire. Tlitue was now less si'tling in Nos. 3 
and 4 than in Nos. 1 and 2, indleuting that the; 
.s(‘tjing of Nos. 3 and 4 was more ncairly completed 
;it tlie end of the first ])criod tliau was that of 
Nos. 1 and 2. 

Since tiic mixtui'cs of experiment B showed 
selling to a greater extent than those of A in the 
same perio<], it would apiicar that the presence of 
raw iiliosjiliate ami lieiice i(*duetiou of free acid in 
mixtures B, is largely resiionsible for the increased 
raiudily of selling. 

It is to Ih_* noted also tliat in mixtures B the 
rapidity of .setting was mucJi grcat(‘r in Nos. 3 and 
4 than in Nos. 1 and 2. Now the foi’mer pair con- 
tained more moisture than tlie la I bn*. Henct* It 
follows that the presence of moisture is also- 
resiHUisihle for incrivised rapidity of setting, the 
setting of Nos. 3 and 4 iM'ing faiily coinplcte after 
seven days wliiie that, of Nos. 1 and 2 extended 
fairly niiiforinly over twi'lve days. Tliis eil’ect of 
moistnn* s<‘cmed to be indicated in tlie results of 
exptninu'iit A, but only imjHnfcct ly. Thus while 
the presence of luoistui'c (cads to increase the 
rapiility of setting, its efl'cct is inncli more marked 
when aeeomjianied by rediiction of free acid. 

If it is de.sin'd to hasten tin* eomiilctiou of sotting 
of such mixlun*s of supi'iphospliale and ammonium 
sulphab; it is apparent tiiat a siilpliate containing 
3 — i% of moisture is ])n‘fciable to a dry sulphate. 

The effect of reduction of I'l'ce acid was again 
clearly shown in tlie following experiment : 

Experiment O.—lii this ease 100 grrn.s. of super- 
phosjihate eoutainiug of free acid was used, 

with Iti'S grins, of the aniiuoninm sulpliute used 
previously. Varying quantities of ground Gafsji 
were msed as follows;— (1) 4 grms.; (2) 0 grms.; 
(3) 8 grins. (4) 10 grms, Gii <‘xamining these mix’- 
tiin'S after Ixfing umler the weiglil for only four 
days, it was found that their setting was appre- 
ciably greater than that which had oeeurred In 
s(‘veii days with tlie mixtures in whieli a sujier- 
phosphale containing more free acid was used. The 
most direct c»>niparison is between No. 2 of this 
expcrimcnl and No. 1 of t‘xjKU‘liiicul B, and there 
was no doubt whatever that the sitting of No. 2 C 
was grt'ater in four days Ilian tliat of No. 1 B In 
seven days, again showing that reduction of fret 
acid Is conducive Lo setting. 

GonsideiTiig the mlxtun's of experiment C, the 
whitem'ss, (iryness, and Iiarduess are in order of 
tiie amount of raw phosiihate present. The setting 
of Nos. 3 and 4 was very great. 

After re-mixing and placing under the weight for 
a further eight days, the setting was again fairly 
considerable, that of No. 1 being most and of No. 4 
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least. Tjbeie was a marked increase in dryness 
and suitability for spi'cadlng, In Nos. 2, 3, and 4 
over No. 1. 

After a furtlier period of eighteen days under 
the weight, n JlttJo further setting hud token plnce 
in No. 1, still loss in No. 2, nud none Jn Nos. 3 and 4. 

Experiment B.—The cfTect of reducing the free 
acid of the supon^hosphate by the presence of small 
aniounf.s of ground Jimeslone was studied. The 
mixtures were made up of 100 gnus, of the super- 
phosphate and lO S gnus, of (he ammonium sulphate 
(us used in exixu’inient C) wilh (1) 2 grms., (2) 

4 grms., (li) () grms., and (4) 8 grms. of ground lime- 
stone. After four days, the setting was not quite so 
great as in experiment 0, but the dryness, light 
colour, and gritty feel of No. 4 were greater than in 
any of the C mixtures. The dryness etc. of the I) 
mixtures was in tiie order of the amount of ground 
limestone present. As regards setting, No. 4 was 
much the hardest, and very distinctly harder than 
No, 3, which in its turn was slightly harder than 
Nos. 1 ami 2, these latter l)cing about equal. 

After re-mixing and placing under the weight 
for a furlhcr eight days llh* hanlness of No, 4 
was much less than any of llu‘ others, being almost 
nil. The setting (»f Nos. 2 and 3 was not very great 
and less tlmu that of No. 1, whmli was still slightly 
moist, dhie mixtniv No. 1 was vi‘ry satisfactory and 
evidently the sefting of such a mixture is very 
rapid. 

Comparing oxpt'rimeiits 0 and D, it would apix'ar 
that the latter mixtures take Ic.ss time for setting 
than the former, (‘xcci)l in the case of No. 1 
mixtures. 

In the two following exr)eriinents the concInsion.s 
arrived at above were te-'^ted from the opposite 
direction, viz. by noting the (‘Ifect of increasing the 
free acid In the mixtures. This also has the result 
of showing tlK^ (‘tlci't on setting of the use of 
ammonium sulphate containing acid. 

Experiment //.— 8npcii)hosphate (100 grms.) was 
mixed with ground Gatsn pho.sphate (T/O grms.) and 
ammoiilum sulphate as follows: (1) Hr8 grms.; 

(2) 18*5 grins, of sulphate to which 2% of its weight 
of .50% snljihiirlc aeld had iieim adiled previously; 

(3) 201 grms. of sulphate to which 4% of 50% 
sulphuric acid had been added. After six days, all 
were fairly moist, No. 3 Ixung most .so. All had sot 
to a falrlV considerable exbmt. No. 1 more than 
the others. 

After re-inlxing and placing umhu* the weight 
for a further eighh'en days all had .set ag.ain 
to a considerable extent, No. 1 ratfier less than 
Nos. 2 and 3, which were about equal. All wert' 
now ffiirly dry, white, and gritty. No. 1 Ix'ing driest, 
and It appeared as if the setting of this mixture 
was now almost eompletiMl. 

This exiHU’iment shows fairly clearly that ineremx* 
of free acid retards .selling. 44ds eflect Is more 
clearly brought out hy the la.st experiment of the 
series. 

Experiment /'’.—The mixtures were the same as 
for experiment E exceih, that no raw phosphate was 
present. After six days little setting or drying, or 
whitening, had taken jilace in any of them. After 
an additional eighteen days, all were still moist and 
smooth and little whitening had taken place except i 
in No. I, where some setting had evidently 
occurred. 

Conclusions. 

The conclusions to be drawn from the results of 
those experiments are obvious, and have already 
been stated, namely tliat the rate of setting of 
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mixtures of superphosphate and ammonium sul- 
phate is Increased by the reduction of free acid in 
the mixtures. The presence of moisture also tends 
to Increase the rate of setting, but this effect is not 
very marked unless accompanied at the same time 
by reduction of free acid. No doubt the addition 
of a small amount of moisture alone to a mixture 
III which the suiierphosphate is already low In free 
acid, woiiJil Jiave a marked effect, though this has 
not been tested experimentally. It is of course 
highly probable that other factors iiiflinmce setting 
Their effect has not lieen marked in these exj^eri- 
menls since the only condllions wlilch have been 
consistently varied are the amount of moisture and 
of free acid in tlie mixture, and tiie amount of sub- 
stanc(\s nee^'ssary to bring about reduction of free 
acid, and the variation In th('S(‘ conditions (amount 
of moisture and free acid) in the diffc'nmt mixtures 
has probably been of such an extent as to mask the 
effect of otlu'i* factors. 

The author is very simsible of the jucoiiiplelenes.s 
of the invesi igatlori, but the n'siiKs are offered at 
this stage l)ecaii.se they are (iiiile detinile, so far as 
they go. and it, is ho])ed that they will therefore be 
of n.se to those coneerned with the mamifaeture of 
comj)onnd fei’t ilisers. 

Some of th(‘ eonchisions arrived at liave already 
been testi'd on the larg(' scale and hav(' fully 
borne out. Thus a eonqxnind h'rtiliser made from 
fairly fro.sh mineral sup('rphos]>hate and ammonium 
sulpliale to which a small amount of limestone was 
added, set very eotisidefahly wlu'u stored in a heap 
for a few days, and aftei* re-grinding and putting 
into l)ags, no further t rouble was expi'rienced as 
regards s<4tiiig. 

It lias of eoiirsi' long been known that sotting 
can bo iirovential to a large extent by ineclianlcal 
mi'nns, by preventing too intimate coninct between 
the superphosph.af«.* and ammonium snliiliate hy the 
addition of neutral suhstatiees such as sand, 
powdered peat, sawdust, soot, etc., but this dilution 
of th(‘ fertilis^'r by sneli substances is not always 
practicable or (k'siiaible. 

With regnnl to tlu' (jiiestion ns to whellier it Is 
fu’eferuhle to bring about lli(‘ eomplelion of setting 
before th<‘ fm-tilism’ leaves the maker’s works, to 
avoid any possibility of fiii’llier ti’onbl(‘, or to 
attempt to iirt'venl sidling, tlie deeision detiends 
largely on the condilions obtaining in any partimilar 
work.s, sncIi as sloragi‘ space etc. The complete 
firevention of .selling l>y Ihe moans outlined Is difll- 
enlt. A rednelion of free neld always tend.s to tak(‘ 
])lne(‘ as a superphosphate ages. Still it, will, be 
]) 0 sslble jo rej.nrd setting to such an extent ns to 
can.se 111 lie trouble in the time wliieli elapses 
betw’oim the maim fact n re of the fertiliser and its 
amdieallon to the soil, providiHl this time is not 
unreasonably long. There is to be takmi into 
account, how(‘ver. Ihe effect of free acid on the 
bags containing fertiliser, and Ihe relative condi- 
tion.s of a fertiliser in which .siTIIng is prevented, 
and one in which set ting has been largely com- 
Tileteil. A ferlilkser wbicli has not .set is moist and 
sound lines sticky, whereas one which has set and 
lias bemi ground again after selling Is very dry and 
altogcdher in much Ixdter coTulltlon for use on the 
land. .\t present whlli' prices of comiioimd fertilisiTs 
are control li'd and the demand is generally in excess 
of the .siifijily, good condition has little monetary 
value. Will'll control is (‘iitlrely removed and the 
supply is ahundaut, eondltion will again become an 
important factor and will help to decide the 
advisability of preventing or completing sotting. 

02, Dale Street, Liverpool. 
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THE MODERN CONCEPTION OF EMULSIONS. 

KY W. CLAYTON, M.SC. 

An emulsion Is an heterogeneous system in whicli 
a liquid is dlHijersed as droplets in some otlier liquid 
with which it is only partially or not at all miscible. 
Theoridically two tyi)es of emulsion l)eeome po.ssible 
according to whicli li(iuid be disiHT.sed as drojis. 
The two phases are distinguished as the “ dispersi' 
phase " and the “ continuous iiiediuin,” the former 
upp(*aring .as giobuh's disixo'sial in tlie I.‘ilt(‘i-. 'I'lic 
outstanding characteristic of such a system is the 
relatively large iritei-facial separating layer b(‘t ween 
th(^ t wo ]jha.ses, wlnu’tdiy surface iilnmouKUia become 
pronounced. It is well, therefore, to recapitulate a 
few of tile more fundamiuital notions connected 
with tlie physical chemistry of surfaces, sucli as 
surface tension, drop number, adsorjitiori, etc., since 
tliese factors are frequently mentioned In this 
jiatier. 

The expression “ IntiTfacial separating layer” 
refers to a very attenuate»] layer due to tin* inter- 
penetration of both pha.ses. The depth of thi.s layer 
is only a few millionths of a centimetre. For notice- 
able efl'(*cts to come into play, the spoclllc surface, 
i.c. surface/ volume, napiirea to be increa.s«Hl to at 
least 10,000 times the original value. Limiting this 
discussion to a con.sideratioii of oil dispersed in 
water, it is found that there is an interfacial tension 
befwemi tin* oil and the watcT, since the surface* 
energy lias increascsl, and heiicH* the total surface of 
the oil phase tends to diminish. It has been demon- 
strated that if a third substance now be addeal, 
which will afl'ect the value of this iiiterfacial ten- 
sion, concentration phenomena appear, i.<\ the con- 
centration of the adiled sub.st.ancv will be dilVeiH'nt 
in the main bulk of the continuous jihase from what 
It is at the inlerfaclal seiiarating surface. 

'Villard Gibbs workial out the matheinati<*al r(‘la- 
llouship involved, his simiilest equation niipearing 
in the form : — 

U=- ® 

RT (K! 

where U is exces,s concent ration at the boundary 
surface in gnus. /cms., and C the couc<‘nt ration of 
.soluti* in bulk of solution, 
ds 

Since Is the ditlereiitial co-erticient of the 
dC 

fiMiction couiu‘(*t ing surface tension and concent ra- 
tion, it follows that it is positive when the solute 
incjeases th(‘ surface ten.sion, and negative wh<*n 
it decrea.ses it. Gon.seiiuently U is iiositive wh(‘n 
the add(*d substance lowers the surface tension, 
^riiat is to say, the added substance will be adsorlanl 
in th(^ boundary surface betwtvn the oil particles 
and water, if by its adsorption the Interfacial 
tension is reduced; this is a most imi>orlant re.sult 
and essential to the theory of enuilsiticat ion in 
general. 

Instead of Gibbs* formula a purely empirical rela- 
tion, due to Preundlich, Is sometimes employed in 
Investigations on emulsions and adsorption. Tin* 
formula has no theoretical basis and involves two 
constants which rather tends to its undue elasticity, i 
It is I 
1 

^=aCn 

m 

wiiere x is the amount of substance adsorbed, m the 


mass of adsorbent in grms., 0 the equilibrium con- 
centration after adsorption is (‘tfected. a and n arc 
con.stants, u being greater than unity. The equation 
Ls that of a general parabola and may be written 
In a simpler logarithmic fonn, 

log. X- log. m -flog. a. 

This is the equation of a straight lino, as may be 
s(*i*n by plotting log. x against log. C, the two vari- 
nble.s. 

It is very striking that at low concentrations the 
ad.sorbed quantitie.s are relatively great and only 
Incr<‘a.s(‘ slowly with rise in concentration. Adsorp- 
liofi is reversible, /.c. then* is an equilibrium state 
which as a rule is V(*ry quickly attained. In most 
case.s rise of temiMuature favouis adsorption at 
liquid interface.s. 

Attention must now lx* di-awn to another i)olnt 
(‘onnected with surface* t(*nsioii and of mucli pro- 
mincjicc in i>aiK‘rs on emulsification, viz., the so- 
called “ Drop number.” Wh(‘n a drop of liquid 
hangs from a caiiillary tube, then* (*xi.sts a balance 
between the: for(!e dm* to the weight of the droji 
and the surface forces suiiporting tliat weight. 
Obviously if the surface ten.sion were to lx* 
decrea.sed, the weight of tin* droji must decrease, 
i.v. a smaller drop will result. In work on emul- 
sions one deals with tlie numlx*rs of droi»s olitained 
from a given li(|uid such as oil, wh(‘u a d(*tinite 
volume is allowed to form di’ops in another liquid 
such as water. Donnan made use of this principle 
in showing that surface tension plays an important 
part, in (‘mulsiticatlon (Z. phvsikal. Oheni., 189t). 
31, 12). 

Dl.stuibing factors apart, it can lx* stated that 
the surface t<‘nsion l.s inversely proportional to the 
•‘drop number,” the numlx*r of drops obtained from 
a giv(*n volume under set conditions. 

In dealing with (*mulsions and taking only the 
v(*ry simjile case? of pui’e oil and water, it, is theore- 
tically concclvabh* to [uepare two sets of emulsions 
over a whole range of concent rat ions, one set to 
consl.st of oil dis|H‘rsed in a (‘ontlnnous medium of 
water, tin* other .s(‘t of emulsions to lx* water dis- 
persed as droi>s in an oil medium. Tlie first case 
of oil-in-water emulsions is familiar enough, but it 
is only quite recently that invest Igator.s, particu- 
larly Amerl(*an cln'inists, have seriously studied the 
preparation and proiK*rti(*s of (>niulsion.s of water 
in oil, and even now no general theory of emulslftca- 
lion applicable to all cases has Ixx'n formulated, 
though a mass of Interesting data exists which 
throws much light on the question. 

Oil emulsions may be made in .several way.s, the 
chief of which is agitation or beating up of the oil 
in water or aqueous solution. Owing to the large 
extension of surface area of tlu* <)il, a large amount 
of surface (*nergy is lu’oduced. If this energy can 
l)e redinx'd the process of emulsifi(*}ition IxH'omes 
much eash*r; such a reduclion of surface energy 
may Vx* brought .‘ibout by using an aqueous solution 
of low surface tension, r.y. soai) solutions or gelatin 
.solutions. q*his third substanct* is then termed an 
emulsitier or an (*mulsifying agent. 

’The oil bcconu's disjxu'sed as droi»s of small 
<Ua meter, the smallness of the drop.s de|X*ndiiig on 
the (*tfici<*n<*y of the emulsilicatioii apparatus em- 
l)loye<l. Other things iK'ing equal, the smaller the 
drops the more stable or ixuinaneiit will be the^ 
emulsion. In cream, for instance, the butter fat 
globules range from OOO.’l mm. to 0*005 mm. 
dlameler, and In milk from 001 mm. to 
O'OOIO mm. In general we may say that 10“* cm. 
is (he usual order of the diameter of emulsion 
globules. 

. These drops are electrically charged, this charge 
bearing a negative sign since the oil phase has a 

0 
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lower dielectric constant than the water phase. The 
charge has been assumed to have Its origin in a 
manner akin to frictionai electric chaiges» though 
a school now exists which inclines to the view that 
adsorption of ions from the medium furnishes the 
charge. The whole question of the charge of the 
particles, however, Is far from being satisfactorily 
answered. 

It will be noticed in passing that the effect of 
the electric charge on the emulsion i)articles is 
oi)posite to tliat of surlace tension. Consequently 
the process of emulsilicalion is assisted by the 
charge assumed by the drops in accordance with 
the vi(‘\v already advanced that decrease of tension 
is favoiiiable to emulsilicatlon. 

Retwi'cn the oil globules and the conlimious 
medium there exists a potential difference whleli 
admits of fairly accurate measurement. This IM). 
amounts to about 00a volt, and has been shown by 
Ellis (/i. physikal. Chem., .1011, 78, r>21-:;52) to be 
independent of the kind of oil used or even the 
degree of i)urity of any given oil. This contact 
potential or i)otentlal difference Is very Intimalidy 
connected with the stability of an emulsion, sucli 
stability decreasing as th(‘ IM). is niad(‘ to decrease 
as, e.ff., by the addition of mineral acid. It was 
until recently thought I hat wlum the IM). dcaa-eascai 
to 0 th(! stability bia'auK' nil, i.c. a complete brtadc- 
down of the emulsion oecurre<l. However in 1014 
Powis showed that there was a critical i>otenli;il. 
viz., 00.40 volt, at which an emulsion Is most stable. 
If the P.D. b(^ now made to d(*cr(‘ase, coagulation 
follows with a Vidocity which is ai>i>ro\imat(‘ly the 
same for all vahu's of the potential, and th(‘ point 
of complete instability iKasI not n(‘C(‘ssarily coincide 
with a zero pobmtial, the. so-called iso-elect ric point. 
More work still needs to be done on this very 
important quest ion. 

Finally another property possessed by the oil 
globules in an emulsion is that of Brownian mov(‘- 
ment which helps to keep them in a states of sus- 
I)en8ion. This motion is due to the bomb.ardnient 
of the oil i»artl<des by the molecules of the eon- 
Hnuous medium and this bombardment, being a 
series of uncoordinated collisions, the oil parllcb's 
execute a zig-zag motion, which varies inversely 
as the size of the particles. When the diameter of 
the globules exceeds about in, i.e. 4x10'^ cm., the 
Brownian movement ceases. 

If an attempt is made to emulsify a pure oil in 
distilled water, it soon b(‘Comes evident that an 
extremely weak and very unstable emulsion results. 
To obtain an emulsion of even moderate concentra- 
tion a third substance must Ik‘ ndd(‘d. Thus by 
using soap Pickering t.T. (diem. Soc., ltK)7, 91, 2002) 
made an emulsion of 00% oil in 1% water. By 
means of suitable third agents the reverse type of 
emulsion is possible, viz. a concentrated emulsion 
of water in oil. Thus Schlacpfer t.T. (diem. Soe., 
1918, 113, .^22 — 520) made an emulsion of 70% w’ater 
in 30% kero.sene, using <^arbon. In the form of soot, 
as an emulsifier. 

Many theories have l)f‘en advanced to exjilain the 
process of emulsiticatlon and account for the 
stability and permanenei* of the subsecpient <‘mul- 
aions, but until recently they only dealt with the 
special case of the oil-in-water tyi)e of emulsion. 
A useful theory must be perfectly applicable to both 
types 

(A) In 1910 Ostwald fKolloid Zeits., 1010, 6, 104) 
argued that the chief cause deteianinlng the ti/pr of 
emulsion was the relative concent rat buis of tin* 
two phases. He reasoned that as the concentration 
of one phase was increased, a critical point was 
reached Ix^yond which the continuous medium tln*n 
became the disperse phase. Storting now with an 
emulsion of the new type, and Increasing the con- 
centration of the disperse phase, a new critical point 
was reached, which however did not coincide with 
the first (of. also Kolloid Zeits., 1910, 7, 64). 


Ostwald assumed two things (1) That the emul- 
sion particles were spheres of equal size, and 
(2) that the continuous medium changes to drops 
when the original globules come Into contact. But 
as Bancroft points out (J. Phys. Chem., 1912, 10 
179) “it is probably very rarely true that’ nil 
the drops are even approximately of one size.’" 
Again it does not noc(‘ssarily follow that the 
coalescence of the gJohuJos must lake place when 
they touch. A certain elasticity of shape may be 
conceived whereby (he* globules can be “ squashed 
down until the space between them is only vanish- 
ingly small.’' (Bancroft, loc. cit.) (Istvvald’s 
th(‘ory is all the more dilliciill to accept in view of 
the fact that ns early as 1891 IMckerlng had made 
Ids well known experiments on the emulsification of 
even 99% oil In 1% water. 

Briggs and Scliinidl (J. Phys. Chem., 1915, 19, 
478—499) showed in th(‘ir work on the emulsification 
of wat(‘r in benzi'iie, that given the right emulsifying 
agent, the relative concentrations of the water and 
benzene were quite immaterial. 

(H) Anolliei’ theory advanced to account for emul- 
sifical.ion was the viscosity theory, according to 
which an emulsifier had to lx* a viscous substance 
or lend to a viscous continuous medium when in 
.solution. Now it is an undoubted fact that high 
viscosity is very favourable to emulsification. Thus 
in margarine manufacture a very stable and perma- 
nent emulsion can be made from oils and milk at 
24° (k, where the oil mixture is very viscous, but a 
more piu-fect emulsion is i)rodn(‘(‘d at, say^ 50° (k, 
since rise in temyn'rature favours emulsification, 
but in this case the stability is diminished, due 
partly to the iucrt'as(‘d Ikpddlty of the oils, 'fhe 
viscosity notion, valuable though it is in some 
inslanc(‘M, is not gcm'rnl in its .Myiiilicat ion, and 
llillyer lias pointed out (.1. Amer. (’hem. Soc., 190,4, 
25, 513) that 50% glycerin and 0% gum solutions of 
marked viscosity will not emulsify kerosene or even 
so viscous an oil as cotlonsc'cd oil, but dilute soap 
.solutions wltli only a small viscosity are excellent 
emulsifying agents and will easily emulsify 
k(‘rosene or cottonseed oil. 

((9 Pickering put forwanl an iripTcsting theory 
of emulsificatloa in wldch the main idea is that 
films of insoluble particles envelope the oil globules. 
He showed tliat the ijisoluble basic salts of iron, 
copper, nickel, ;ind aluiidnium are good emulsifying 
agents with re.s])ect to mineral oil and water. He 
.showed, too, that clays, ilmc, silica, idaster of 
Paris, and (fiber imsoluble powders could act just 
as well. In this (X)imection it is intor(*stliig to recall 
Schlaepfcr's very .stable emulsions of water in 
keroseiK*, when* tin* emulsifying agent was also an 
imsoluble solid, viz. .soot. Pickering cxpres.sed the 
opinion that (‘mulsHicatlon depenilisl solely on tin* 
size of the particles constituting the precipitate, and 
that (he average size of the globiiU's in an emulslim 
was dei)end(‘nt on the size of the particles of the 
emulsifier employed. In illustration of this may lx* 
menilom'd the manufacture of the technical emul- 
sion margarine, whore soured milk containing flocks 
of casein is churned up with a mixture of oiks. 
Other things Ix'ing (‘qual, the finer the particles of 
casein in the sour milk the better the emulsion. 
Such a condition of the easel n Is r(*adily obtained 
by a certain proc<‘ss based on colloidal chonilstiy. 

We now know that In tla^ use of Insoluble emulsi- 
fiers the main question to be asked is, will the solid 
be more readily wetted by the oil or by the water? 
That phase wliich wets tlie solid the more easily 
will lK*come the continuous medium and the other 
pha.se will be dlsix*r.sed In It. The (*as(? of w(‘tting 
of a solid by a liquid Is a function of the Interfacial 
ienslon lK*twoen the two phases, and the lower this 
tension, the more readily does wetting take place. 
Hence, If the solid particles of an emulsifying agent 
have a lower Interfaelal tension against water than 
against oil, it follows that the resultant emulsion 
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will be of the oll-ln-water type, and vice versd. 
The film or pellicle so described by Pickering has 
l)een Investigated by (’lowes (Kollold Zelts., 1910, 
7, 11) who actually visualised several cases. The 
particles constituting the lilm must necessarily 
))Osses.s filtle power of aggloineraling, since their 
iiiain is to coat or envelope the oil globules 

in such a manner as to previait these coalescing 
when brought into close contact. 

An extension of tliis Iheoi-y has been applied to 
liquid eniulsiliers sucli as soJu lions, of soai), gums, 
gelatin, etc. liy adsorption at the surface of the 
oil drops there is assumed to be iin'sent a solid film 
<lerlved from the emuJsifyhig agent prescmt In solu- 
tion in the confimious jiiehiuni. Thus milk, contain- 
ing about of fat emulsiJied in water, has led 
to much controv(‘rsy around this very question. 
Storch and his scliool believer the fat globules in the 
milk to be suiToiinded by a niembrane or by a 
gelatinous mucoid substance, semi-li(pji<l in nature, | 
and usually referred to undc'r tlie Danish name of 
“ slim-membran.” JStorch ('iaims to isolate this 
mucoid body by treating cream until thi* lactosi*, 
casein, etc., have laam waslied away. Staining 
milk with ammoniacal picro-carmine, Storch 
examined the fat globules under the microscoixi and 
observed a stained layer (‘iiveloping (‘ach globule, 
'riiough he claims this fact its {idditional evidence 
for his “ sllm-immibnin ” l lieory, the modern notion 
of adsoi’idion can account for such staining without 
assuming a mucoid surface at all. 

The i(i<'a of a surfac(‘ lilm or pellicle surrounding 
emulsitied jiarticles must necessarily postulate an 
equilibrium condition, i.c., particles of th(' solute 
are continually being re-dissolved and re-precipi- 
tated. Cases of spontaneous de-emulsification, 
setiaration of the oil and watc'r Into bulk, are 
thus (‘xplicable on the view that coalescent'e of the 
oil globules is possibh* when the solid protecting 
lilm is removed by .solution. 

Lately Fi.scher (Science, IDK), 43, 4(18) has put 
forward the view that the pr<‘seriee of a hydration 
compound is e.ssential for emulsilication, the 
mechanism being that by agilalion of oil in, say, 
soap solution, I he oil i.s dlsper.sed as globules which 
at once become ctaited wdlli hydrated colloid. The 
Idea is very .similar to the old(‘r notion that an 
emulsion of oil In soap .solution consists of oil 
pirtieles surrounded by a coneentrated soap .solu- 
tion, the whole being batlied by a dilute .soa]) solu- 
tion (see al.so Roon and Oesper, J. Ind. lOrig. ('hem., 
1917, 9, 15(1— 101). Fischer’s theory Is (‘ompletely 
wmrked out in “ Fats and Fatty Degoneratlon,” by 
Fischer and Hooker (Wiley, New^ York, 1917). 

In coiim'ction w'lth emulsifying agents there is 
stiJI a vast amount of re.searcli to be undertaken. 
To mention one imint, api)arent]y Moore and 
Krumbiiolz (Troe. Pliyslol. Soe., London, 1898, 54, 
22) are the only investigators who have tmhllshed 
data coneernlng the power posses.scd by an emiilsi 
fying agent to stabili.se an emnlsion. I jiropo.se to 
use the term “ emulsifying eflicleiicy ” to express the 
ease with wdiich, say, gelatin can permit the emnlsl- 
tic.ilion of a given oil In water, and tlmn help to 
maintain stability of the emulsion produced. Moor(‘ 
and Krumbholz graded certain iihy.siologleal .sub- 
stances in the order of their emulsifying eflieimiey. 
viz. Albnmo.se, scrum, egg-white, and acid and 
alkali albumins. Q^hese substances in the order 
given arc succes.sively moie capable of conserving 
an emulsion when u.sed as the emulsifying agents. 

These physiological emulsifiers, however, con- 
stitute a sfieclal case, and It still remains to arrange 
all emulsifying agents in a <l(‘flnite order as regards 
their capacity or power of stabilising a standard 
strength oll-ln-water emulsion. I have recently 
begun such an Inve.stigntion and propose to look for 
a possible connection between the so-called “ col- 
loidal protective action ” and “ emulsl^ing e£B- 
clency ” of a series of substances including starches, 


gums, albumin, gelatin, dextrin, casein, and 
lecithin. There may possibly be some definite rela- 
tion between the gold number of these emulsifiers 
and their capacity for inducing and conserving 
emulsions of a given oil, such as pure olive oil, in 
water. At the same time 1 hope to determine the 
Influences of such factors as the viscosities and 
Interfaclal tensions and .so obtain some definite 
quantitative data on this very important subject. 

A natural corollary of such a research w'ould be 
to take some definite emulslfiiT like gelatin, and 
arivnigc juire oils in (be order of their “ capacity 
for emul.si/icjjtion ” at definife concentrations and 
lemporatuivs. Such quant it/itive work is much 
I needed in view of file Increasing technical 
iinporlance of emulsions in numerous indu.str]al 
op(‘ra lions. 

It i.s iiit(‘re.sting lo noli* in pa.ssing that a. g(X)d 
i‘mulsi(m acts as a iiio.st cllicumif cmul.sifyiiig agent, 
and iis(‘ is iiuide of this fad in pharniacculical pre- 
p.aralioii.s, )>y the luvxiiietioii of so ciillod “ emulsion 
nuclei ” (rf. Roon and Oesper, ,1. hid. Lug. Chem., 
1917, 9, 15(]— 1()1). 

It now remains to discuss the latest view's on the 
nature of emulsilication, these vh'ws l)eliig essen- 
tially based on surface tension ideas due lo early 
Invc.stlgators such ns Plateau and Quincke, later 
and more fully by Dorman, and tlicu modified so as 
to admit of general ajiplication to both tyfioa of 
emnlsion by Raneroft, (9o\vt!8, Hrigg.s, and others, 
in America (c/. PIat<*au, Pogg. Ann., 1870, 14, 44; 
QniiU'kc, WUmI. Ann., 1888, 35, 589; Dounan, Z. 
physikal. (’hem., 1899, 3i, 42, and J. Amer. Chem. 
Soc., 1903, 25, J215; Raneroft, ,1. Phys. Chem., 
papers In 1912 and 1913; Clow'c.s, Kolloid Zelts., 
1914, 15, .12r{-120, J. Pliys. Chem., 1910, 20, 407— 
4.51 ; Rriggs and 8chmidt, .1. Phys. Chem., 1915, 19, 
478- 499: RolMU’t.son, Kollold Zeits., 1910, 7, 7—10; 
Lehnorand Ruell, ,7. Ind. Fug. Clami,, 1910, 8, 701 — 
703: Cro.schutr, Kolloid Z(‘ils., 1914, 9, 257—259; 
Xewman, .7. Phys. r’hmn., 1914, 18, 34—55). 

In 1891 Rachford .showed that a purified and 
neutral oil, when shaken up with dilute sodium - 
carlionafe solution, would uot form an emulsion 
(.1. IMiysiol., 1891. 12, 72). If, however, tract's of 
free fatly acid, r.q. oleic acid, b(' addcnl, emulsifica- 
tion w’ould t!ik(* pl.ace. Later Donnan (Z. physlkaj. 
('hern., 1899, 31, 42) showed that siH^elally purified 
and neutral oil gave exactly the same drop number 
in dilute caustic soda solutions as it did in water, 
hut that when not so purified, the oil gave a drop 
luimber m'nrly six times that given In distilled 
water. 

Drop numbor Drop number 
Nature of oil In water in NaOH O OOIJV 

Commercial olive oil (acid) ... 58 331 

riirified ,, ,, (neutral) 55 58 

Pure hydrocarbons e.xhlblted similar effects, tratX'S 
of stearic acid at once raiiidly incri*aslng the drop 
numlH'r in alkali. Now' such an increase in drop 
TUiinlM'r indicates a diminished interfaclal tension, 
due to the prescnci^ of soap fornu'd by the union of 
the soda and fatty acid. Consequently the first 
prlncifde to be enunciated Is, as shown earlier in 
the jiaper, that a decivase in surface tension 
favours emul.slficntlon. Indml Ibis was considered 
the sine qud non for emulsification In general, until 
Pickering obtained concentrateil and permanent 
omnlsions using .such third agtuifs as basic iron 
sulphate, wdiicb certainly has no influence* on surface 
leiision. Al.so the formation of emulsions of the 
w'atcr-ln-oil type w'as not adequately explained on 
Ibis tlK'ory. Con.soqiiently the idea W'as advanced, 
and is now firmly cstabli.sliod, that although sur- 
face tension plays a most imixirtanl rOle in emiilsifl- 
(^itloii, the main consideration is. that of an adsorp- 
tion eff('ct, w^hereby oil pari teles or water particles, 
ns the ease may be. receive a coating or surface film 
which acts in three principal directions :—(o) The 
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Interfacial tension is decreased so that the dis- 
persed particles do not coalesce so readily. (We 
have already seen that lowering ' of Interfacial 
tension and adsorption are coincident.) (d) An 
electric charge is conferred on the particles, possibly 
by ionic adsorption, and this ciiai*ge will cause 
electric repulsion belwcvn the particles, (c) There 
is a purely mechanical action keeping the particles 
sepiirated. 

According to the adsorption tlieory, the tyi)e of 
emulsion obtained is simply d(‘p(‘ndent on tlie nature 
of the adsorluMl surface Him, i.r. on the nature of 
the einulsitier employed. Wliether this third 
substance or lilm is more (‘asily wettt‘d by oil or by | 
water, is a most important factor. Consider a him 
one side exposed to oil, the other to water, the i 
Whaler wetting it the more easily. The surface 
tension on tiie water side is lower than on the oil 
side, and conse<iiiently the him will curve so llmt 
the side with the higher surface tension will be 
conrave, and oil drops Im* formed enclosed in a 
water medium. This is simply an illustration of 
the fact that a sphere has the smallest surface for 
a given volume of oil, and that owing to surface 
tension, there is always a tendency for surface 
reduction to a minimum. The area of the inner 
surface of a him Is less than that of the outer, 
consequently the area of the side of the him of 
higher surface tension is at a minimum compared 
with that of the lowm* surface tension. 

The adsorlM'd him may In* of various natures. 
Thus soot welh'il more ('asily by oil than water, 
leads to an ('luulsion of wati'r in oil. Soaps may 
lead to both tyi»es of (‘luulslon. as shown by 
Clowes “ i^oaps of tlie luonovah nt cations Na, K. 
etc., used as emulsifying agi'iils for oil atid water, 
cause the formation of an emulsion of oil in watcu-, 
whilst soai)s of (\a, Mg. and otlu'r di- and tri-val<'Td 
cations give a revt'rse tyix' of emulsion.’' Anollu'r 
type of stability may 1 h‘ fnrnislu'd by simph* huis 
alone, the elect rh* charge jiiid the si/<‘ of tlu' 
globules I hen b('i ug the main faelors. Thus Ellis 
fZ. rhiysikal. Cliem., 1012, 80, 507) showed that sueli 
an emulsion was comparabb' to a eolloidal sus]>en- 
slon, and its stability was not a funetion of surfaee 
tmislon but of the Interfaee poti'iitial, being a 
maximum wlu'n tiu' contact potential was a 
maxiTniim. 

The ])resent adsorption llu-ory (bu'S not r('(^ognise 
any limiting ('onccnl rations for oil in water, the 
dispersion being quite Indepi'iident of tin* voluim's 
enir)loved. Katlier does it lay (‘iiipliasis on the fact 
that ('inulsificatlon is lufliK'iK'c'd by (rC tlu' mass of 
the emulsifying agent pr<'S(*nt : (h) the eas(' with 
wlilch the emulslher can he adsorbed at the Inter- 
facial separating surface: (c) the nature of the Ions 
adsorb'd by the re.sultant him. Otlu'r things being 
equal, if t1u*re Is iiu excess of negative Ions ad.sorh('d 
by a stabilising membrane fornu'd belwmi tin* oil 
and water plmses, th(‘r(' will result an oil-ln-water 
tyf>e of emulsion; an excess of adsorbed I'o.sitlve 
ions b'ads to IIk* reverse tv]K', 

S(‘veral results, esiwiallv tbo.se obtained by 
Clowes may be quoted to supi^ort llu' views of the 
adsorption him theory. Thus if an oil Is eninlslfh'd 
In a soan sohitlon. it is always found that the 
ratio between the drop niimlx'r and the eoiuvntra- 
tlon of the soap .solution Is logaritbinlc'. Again to 
provr^ that Ions an* adsorl)ed on the interfacial 
membrane. Clowes took an emulsion containing oil, 
water, soan. and sodium hydroxide. Adding 
sodium chloride In regnlar increments nn to a con- 
centration of N/W and titrating ngaln.st hydro- 
chloric add, he found that. “ the amount of hydro- 
chloric acid required, exhibited an approximately 
lo^rithmlc relation to the amount of sodium 
chloride added, and a similar result was obtained 
by titrating soan suspensions, to which alkali and 
varying proi)ortlons of sodium chloride had been 


added, but without the addition of any oil, thua 
showing that the phenomenon in question is attrl- 
buteii to an effect exerted on tlie soap particles 
themselves.” (Clowes, J. Phys. Chem., 1010, 20, 
424.) 

It is a striking fact that praclieally all emulsify- 
ing agents are colloidal in nature. Thu.s gelatin, 
casein, albumin, starclu's, etc., are true colloids. 
The soaps also furnish colloidal systems, and it is 
very interesting to lind that the sodium siilts of the 
lower fatty acids are not eimilsili(‘rs, lauric acid 
being tlie first in the serie.s to be effective, and that 
such .salts have been found not to yield colloidal 
sidutioiis whilst the sodium salts of lauric acid and 
onwards do (Mayer, Schaeffer, and Terrolne, 
Comptc's rend., liK)S, 146, 4S4). 

Again in Pic'keriiig’s work it was soon evident 
that the liner the stale of subdivision of the solids 
ii.si'd, the more perfect, was the emulsion, but the 
liner the particles lu'come the more nearly do they 
approach true colloidal susiH'iisions. 

d'he marked Increase In ^dscosUy accompanying 
emulsiffcatlon is anticipated by a eonsideratioii of 
the adsorjff lon diuplirngm produei'd. in illustration 
of this the homogeiil.sation of milk or cream may be 
eil(‘d. By forcing milk or cream warmed to 50° or 
00'^ C. through minute orltices under great pressures, 
often 5000 lb. p('r s(i. In., the fat globiih'S are so 
n'dmx'd that their diiimelers are now about lojyth 
of tlu'ir original value. When such a milk or cream 
is allowi'd to stand no .sc'paralion occurs. The 
surfac(‘ tension is dt'creased, a xigorous Brownian 
movenn'iil is exliiblled, and a remarkable increase 
in viscosity takes pla(*e. 'Phis is due to casein 
adsorption by the fat globules so tliat tlie milk is 
mueh thicker than onlinary milk of the same fat 
content. Wlegner n'dneed tlie average diameter of 
fat parllek's in milk from to {ilioui 
From viscosity na'a.surena'nts lu' calculated that in 
ordinary milk about 2 0% of I lie easi'in is adsorbi'd 
wliilst 25%, is adsorbi'd iii tlu' liomogei list'd sample. 
Skim milk cannot be homogenist'd. since it is nearly 
fat free, and llie casein lui'seiit Is alrt'ady in a high 
(b'giH't' of dispersion. ITomogt'iiised ert'am cannot 
b(‘ ciuiriK'd into butter. Also it (^'innot b(‘ wlilppt'd, 
and unless a colloid sneli as gum Iragacanlli Ih' 
added, no permanent foam is produei'd. 

Emul.sions in which soaj) is tlu* ('inulslfylng agi'iit 
also iru'i't'ase in visi'o.sity, and Bancroft n.ss(*rts that 
it is due to the viscosity of tlu' adsorbed snrfnet' 
films of .soaiu He points out that ” If W(* liavt* an 
inliniti* number of very small soini-solid films or 
membranes, xve have practically a et'llular strneture 
and eonst'qiu'iitly the maximnm rlgidily.” 

The adsoriillon film theory of emulsions is readily 
api>lleabl(' to the iieeuliar Instanci's of an emulsion 
of oiu* type being converted into one of opposite 
natnix', r.fj. If nn (unulsion of olive oil In dllutt* 
sodium livdroxide lx* shaken with incri'asing quan- 
tities of eal(‘lnm chloride the original oll-in-water 
emulsion will ehange over to an emulsion of water- 
in-oll as soon as the c'oneent ration of enleluni 
clilorldi* relative to Hodliim liydroxldi* ex(*eedR the 
ratio of 1 : 4. Emulsions of oll/wati'r can be <’on- 
verti'd into einiilslons of water/oil by shaking with 
.salts of Ca. Mg. Fe. and other dl- and trl-valent 
cations, and Hie change may Im* ])revented or the 
n*ver.se change indiuvd by shaking with a sufficient 
(•xe(‘ss of sodium liydroxlde. (’lowes emphasises 
the fact that ” these antagonistic effects are nttrl- 
hntable to a balance lx*! ween cations on the one 
hand and anions on the other, adsorbed on or 
reacting with soaps or other (‘olloldnl eonstltnents 
of surfaee films or membranes.” Thus with 
calcium chloride the ration (7a Is more readily 
adsorlied than is the CA anion, whilst In the case 
of sodium chloride the 01 anion is more readily 
adsorbed than the Na cation (cf. also, Shorter and 
Elllngworth, Proc. Roy. Soc., 1910, A, 92, 231-247). 



Tol. XXXVill.. No. 10.] 


CLAYTON.-THE ^fODBEN CONCEPTION OF EMULSIONS. 


117t 


OloWes Illustrates his theory by reference to a 
honeycomb structure In which, for example, the 
, water phase is surroundeil by the continuous wax 
’ walls Of the cells. “ Corrosion of the walls pro- 
motes the continuity or inter-comrnunication of a 
]>reviously <llsi>erscd water phase.” 

If sodium hydroxide is added to an emulsion 
of water in oil stabili.sed by a calcium soap, 
the drop number increases, this increas<i Ixdng 
In a logarithmic ratio to the amounts of 
sodium hydroxide added. The increase in 
the numlx'r of drops indicates tlie greater dispersion 
of the film and its consequent greater permeability 
to watei'. Finally sulBcient sodinni hy(Iroxid(‘ will 
have Ix'eii added to so increase the minil>er of oil 
droi)a that a continuou.s chain of drops is the result; 
this indicates that the syshmi is now absolutely 
ixuincable to watei-, tli(‘ eritic.-il point having been 
passed, and an emulsion of oil In wuhn* has Ix'en 
jirodueed. 

(dowes followed the conversion of an oil-in water 
emulsion to tlu; water-in-oil tyiie under the intiuence 
of calcium salts by the mlcroscoi)e, and observed thal 
” the oil globules disix'rsed in the water are tirst 
elongated as the critical point is approached, and 
Brownian movement Is very marked. At. the 
critical point, extremely active mov(unents of largo 
oil and water masses is probably due to the existence 
of I, wo eontinuous ])hases, Bt‘yond the eritleal 
jioint the emulsion consists jirinelpally of large 
drops of water surrounded by oil, which ar(‘ 
cliaraeterlsed by the fact Hint tlxw still (‘ontain 
numerous oil globules in rapid Brownian move- 
ment, The eomp](‘te <'onversioii of tlie systi-in into 
an emulsion of wati'r in oil at I lie point at which 
sodium oleate is entirely converted into ealeiiim 
ol(‘ate, is perliap.s more readily reeognls(‘d by 
observing the point at wliieli the Brownian mov<*- 
nient of Itiese oil globules di.siK'rsed in water entirely 
ceases.” 

In eonneelion wilh (his prol)l;'m of the <'onversi<»n 
of one tyiie of emulsion into .anotlier, tlien* is tin* 
interesting case of the transfoi-fiiation of Hie fat in 
milk, an oll-In- wafer emulsion, into butter, a wnter- 
In-oil ernnlslon. H(‘re, however, Hi(‘ ims/hanlsm is 
(uilirely diirerenf. and appears to Imve some eon- 
iH'ction with th(( oi)s<‘rvations of .sever.-il inve.Kti- 
"•^ators to the etfeel flint ov(‘r-agitaf ion of an emiil- 
causes it to break down, lienee butter-making 
i.s simply the de-emulsitieation of cream, whereby 
sejiaratlon into the two plia.ses oeenrs, .«'ome wnttu- 
being media ideally absorbed by the huttm’ f.it 
nnelel. 

To sum ui) the whole iiosltlon : An emnlsion of 
oil in water is produced If Hie emulsifying agiuit 
is a eolloiil soluble In water, or more easily wedted 
by water Hum oil, and an emulsion of water in 
oil is obtained wdieii the emulsifying agmit is an 
oil-soluble colloid or is more readily wetted by 
oil Hum by water. 

In eoiieludiiig a paper on emulsions Hie possible* 
methods of attaek in invest ig.at ion work of this 
luitnre .should be meiitioiual. Within recent ye.ars 
an Imstniment has Ikxui devi.sed for measuring the 
relative* sfrenglhs of (uiiulslons, called n neplu'hi- 
ineter (r/. Rldiards, Amer. Oliem. .T.. 100-1, 31, ‘AT)). 
Bloor used the iiephelometer for Hie deternilnaf ion 
of fat In milk, “by eoiiipari.^on of the llglif reced- 
ing povv(‘r f)f a watery snsyxMisIon of the milk fat 
with that of a similar snspe'iislon of a standard fat, 
viz. triolein ” (.T. Amer. Oheni. 101 1. 36. 

I.'IOO— 1.T0). The iiephelometer is very useful In 
('iniilslon work and is simply based on Hie fad that 
if light b(* directed horizontally Hirongli .a snspeii- 
slon or dilute emulsion Hie Intensity of the refleetixl 
light, viewed at right angles. Is directly propor- 
tional to the nninlier of parth'les present, f.e., the 
concent rat ion (Ellis, Z. phvsikal. riieni., 1012, 80, 
598). 

Another Instrument u.sed In emulsion work Is Oio 


droj) pipette or stalagmoineter. Wo have already 
noted that drop number and surface tension are 
Inversely proportional. Much emphasis has Ixx^n 
laid on the use of the drop numlx'r, c.</. Clowes 
believes that ” tlu* drop imdlnxl alfords an accurate 
means of determining the exact efTeet exerted by 
|,dven siibstanees on Mie colloidal equilibrium of 
the Interfadal films which play so Important a rOle 
In the e.stah]isliment of emulsion equilibrium.” On 
the other hand Briggs and Sdimidt assert that the 
drop niiinher eaniiot lx* used directly as a mea.siire 
of the probable elHdeney of a substance as an 
einnlsifying agmit for a given liquid. Determining 
Hi(* henzi'iH* dro]) inimlx'r In various media they 
gave the following table: — 

AqueouH i)hn8o Drop nuni''r'r 

Distilled wali'i* .S8 

Sodium oleate 1% A'lO 

Sodinni resinale 1% ‘210 

Cfum arable 1% (II 

Gel.it in ^% 23—62 

They state that ;ittenHon must lx* ilriiwn to ” the 
gre.'it elasticity and stn*ngHi f)f Hie semi-solid films 
fornu'd about the drops of Ixuizeiie which pm-mlttcd 
the drops to become eoniparalividy large in some 
instances niul (piite irregular in shape*. “ 

It is .sonietimes lU'cessary to determine whether a 
given emulsion is oiu* of oil in water or water in 
oil. Several nietbod.s have* b<‘en i)ropo.se<l : (1) Tlie 
indicahn' mcthtnl, <liie to Rolx*rtson (Kolloid Zelts., 
1910. 7, 7-— 10). in which use is made* of Hie oll- 
solnhle dye Sudan 111, If ’this colour bo lightly 
sprinkled on to an emnlsion of f)il in water, tho 
colour grains nuiuiin eoidined to Hioso particles of 
oil with which they just liapix‘n to come into con- 
tact. But if it is sprinkleil on to an emulsion of 
water in oil Hie colour raiildly spreads over the 
whole surface siiu-e Hu* oil is now a continuous 
plui.se. This UK'lliod is v(u-y usi*fiil and sficcially 
sill table for miero.seoj)ie;H ('Xjiminations of solid 
i'liniisions sneh .n.s margarim*. 

(2) Tlx* drop Wi’fhod, due to Briggs, Is has(*<l on. 
tlx* fact that au i-niulslon can In* diluted by adding 
more of the <-outiiiuous iiu'dium hut not by adding 
(‘xee.ss of the ilisperst'd phase. Thus if to a drop 
of a !>(‘iiz(*ix*-iii-wator (‘iiinlsion a drop of water is 
added with stirring. Hie emulsined parlleles will 
spread in tlx* vvafi‘r. Sliould no spreading occur 
it would indicate an emulsion of water in Ixmzene. 


This nx'Hiod ha.s bi'cn extended to (he investigation 
of solid emulsions. 9’lnis butter, a solid emulsion 
of wat«'r in oil, will gradually dissolve if placed in 
olive oil. .Vn artiiieial butler may lx* prepared of, 
the oil in w.-itei- type, wliicli will remain nnehangCHl 
if |dae<*d in oil. 

1.3) It would he inter(*st iiig to learn whether there 
is any dilTerenee in the f /rr/riea/ couductivily of 
two emulsions, in all r('s]xa‘ts similar except that 
tlx‘y were of o])])osite (yp(*. I’ossihly the oiMn- 
water tyix*, (‘.speci.illy if j-leel rolytes are present, 
wouM li.-ive a mueli greal(*r eonduelivily relatively 
to the oHx‘r type, wliere oil -an Insnlallng material 
- Is now the eoiil iiiiioiis pli.ise. .Vn obvious exten- 
sion of sm-h a D'senreli would he to Investigate the 
el(‘etrleal eoiidm l.-niees of .solid miinlsbins, remem- 
bering in Hiis eoiiix'etion that set j(‘]lii‘s eondiiet 
ipiite normally. 

(1) So f;ir no woi-k has lieen publfslx‘d on the 
hraf roudffct'friti/ of emulsions. Possibly no great 
dltferenee would lx* found betwiH'ii the lieat eon- 
dixdanees of .‘^olM (‘iimlsions o]»posite tyiies, 
tliough with liquid emulsions such a dillerenee may 
oeeiir, .since eonduelivily of Hiis nature is based 
on eoiivi'cHon eiirn'ids. wliieli again would be pro- 
foundly liifliieiieed by vi.seosity. Since the viseosl- 
lles of the two phases are uneqqal, the eondnetance 
of heat by eouveetlon would presumably be easier 
wlion water wa.s the eontinuous phase 
T take tills opportunity of thanking Prof. W. 0. 
McC. Lewks for many helpful and interesting 
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ooMvemjnoriH on (‘imilslon probloius and for Ids 
klncIJy crindsni.M. sii^rKostlons, and advice. 

Chemical l.ahoratory, 

Caldcrs Mar;:Mrlnc ('<).. Md.. Llvcri)ool. 

UisrrssioN. 

Dr. a. Holt iistwd hmv il MS possible to uiske 
an avtiticial Imlh-i' of I lie w nlcr-in-oil tyix' of cimil- 
Hlou. In oniiiiiuy Imllcr iii.ikinK. eri'iiin wns iH'ltor 
to use Uiiin iiiilU; ^\ ils I Ins iliu' to Uio lioRViiliiKO 
of fat or to a OilToivia-o in .a.-oin concoiitraUon . 
TIhmi 111 ilic '■ ileiiHloii “ for zme and lead 

ores, 'ill eiiiiilsioii of ecrltiiii oils ^^as used 
(c.j/.' eucalyptus oils); certain other oils would not 
do. Was tlieri' any eorinoction between the power 
of “wetting” the partieles of sulphide and the 
success of oue oil over another in this process ^ 

Mu. E. Gaisuiel Jones said that one importjint 
asiwct of the sublect was in connection with <lis- 
infeclaiits, emulsions Ix'ing more elTective than 
solutions; various medical oi>liiions sus^ested 
Brownian “ bombardment,” adsoriitloii eflects, etc., 
as the mechanism of bactericidal action ot disin- 
fectants, and, as a matter of fact, rise of tempera- 
ture was known to favour adsorption as well as 
disinfecting power. There was no rejilly ellicient 
method for conii>aring the diMcrgent powers ot 
soaps. Did these proiierllos depend solely on 
emulsifying power? Anti-emulslti(‘rs were of groat 
importaiK'e in extraction of alkaloids etc. from 
complex natural mixtures by means of organic 
solvents. 

Mu. W. U. SniMALD (juoted an exiMU-icncc in con- 
nection witli deiuiilsilication. A .solulloii of .".O?', 
water, liri% sodium soup, and 25% of oil formed 
an emulsion in wliicli oil globules of irregular s]ia)>c 
were dispersed in the watery medium; this diluted 
4_5 volumes of wider showed perfectly siJieri- 
cal globules of oil in water. Did this Indicati' 
the posslhlllly of two emulsions being formed and 
dilution producing a secondjiry effect? 


concentration of fat was an Important factor— the 
acidity also affected the adsorption of casein Into 
the emulsion. In tlie dotation process interfaoial 
tension and ” wetting-power ” were the properties 
which decided the use of an oil like sandalwood or 
eucalyptus oil. In the case of disinfectants, an 
emulsion had a lower surface tension than a solu- 
tion and hence wore ensiiy " wottod " the iiisin. 

fected material; possibly also adsorption played an 
Important pa rt To est inia to the ca pad ty for emulsl- 
iicatlon of an oil, a 1-5% solution of gedalin lii 
water at a constant tciuiieratui'e could lie agitated 
with the purified oils in varying concentrations until 
Ihe best conditions for emulsification were found: 

It was eonvenient lo slate what volume of oil could 
be emulsified in a cevtaln volume of, say, 1% gelatin 
solution at a certain constant temperature. Some 
important work ou the detergent power of sojips 
liad bi'cn done by Shorter and Elllngworth (Proc. 
Roy. Soo., 1010) and by Pickering (Chem. Soc. 
dh-ans., 1017, 111, 80); and Bancroft (also Donnaii) 
had shown that too great a concentration of sojip 
gave ” brittle films ” and there was a definite con- 
centration for maximum eflicieucy. 

In the ex.ainple of einulsilicatlon of mineral oil 
with 11% of sea-water mentioned by Mr. Mans- 
bridge. It might be worth while to find out the 
amounl.s of eaiistle soda solid ion to he added which 
would give the critical state of Iransition from oil- 
In-water to waler-in-oil type of emulsion, according 
to Clowes’ definite relat lon—tlieii separation might 
be 0 fleeted. 


Manchester Section. 


RccGn// (it the Orand flotid on March 1th, lOifi. 


MU. WM. THOMSON IN THE (TIAIU. 


Mu W Manshuidoe mentioned tlie case of a 500- 
ton lot of mineral lulirleatiug oil whicli iiad iieen 
discharged from the shills tanks as an enmlsion 
containing li% of water whidi would not separate 
by healing etc. It had been found I hat a leak of 
oil had (X'curred from the tank and siai -water had 
taken tli(‘ ]»lace of the oil escaped. When clardica- 
tlon was attempted iiy lilowing steam through the 
emulsified oil, the colour was darkened consider- 
' ably, thus adversely nlfectlng the market-value of 
the oil. How was it possible lo demulsify Nvithoul 
recourse to steam? He liad projiosed using an 
anhydrous salt to remove the water, it might l>e 
possible to approacli the critleal ]ioint of st;d)illty 
of such an emulsion and llnis effect separation at 
ordinary temperatures. Tlie readim^ss of forma 
tlon of emulsions of tlsh and v(‘getai)le oils contain- 
ing albuminous matter ami cellular delu-is was an 
instance of stabilisation by inlerfaeial lilms con- 
taining these insoluble substances. 

Mr. W. Clayton, in reply, said that tliere 
were various methods of tackling deinulslfl- 
cation prol»lems. Haischek had used cali'ium 
carbonate filters; then in ihe ab.sence of 
colloids (e.ff. gelatin, albumins, etc.) it was a 
favourite practice to add electrolytes, c.r/. 
mineral acids and Inorganic salts, remembering 
that the higher the valency of the metal Ion the 
greater the electric charge and the bigger tlie ('fleet 
(e.g. AH', Fc"', Cr'", etc.). Another nadhod was to 
add substances which produced colloidal suspensions 
which would settle out. With regard to butter- 
making, a suitable emulsifier was chosen; e.g. oil 
beaten up in milk and the mixture rapidly cooled; 
the composition of the emulsion formed depended 
on the nature of the phase to start with. Cream 
was better than milk In butt^P-maklng because the 


\ NOTE ON THE HEI)Th’'riON OF THE 
NITRILE GROUP. 

nv J. J. HLOCU, o.sc. 


In 11)12,, Dr. D. Mnron, Miss M. Kinlorovitsch. 
and the author dc.scribcd (Bcr., 11)15, J7, 1517) the 
prcfiaration of r)-cyanom«'(hylb(*nzimina7,olc ami Us 
2-mc1hyl d(>rivallvc. Later (‘Xperiments were made 
])y rim author Avith the obb'ct of reducing Ihe 
nitrile group in these two eomiiounds : 


(A) 


CH,LN 

/\ 

(M.i)t. l.TO C.) 


CHjCN 

O-'^V CH, 

1 

NIK 

(M.pt. 200 207 C-) 


Those ('Xperiments were not snec('ssrul, but. a 
resumd of the results may be of Interest, as they 
eonlinn what Johnson and Gm'sf, *call an abnormal 
iN'diiction. Instead of the reduction following the 
normal coursi*, with the formal ion of the amlno- 
etliyl coniTiounds, the folloAving reaction took 
place : R.CH/hN-f OH R.CH,,+GH,,NH.. 

The reduction of the nltrlie group Is a eompll- 
cated and difficult o|X>ratlon. Even in the case of 
benzylcyanlde 0,H^CH ON, reduction to phenyl- 
ethylamlne by means of sodium and alcohol is far 
from quantitative, the best yield recorded being 
43% (Johnson, loc. dt), whilst a series of experi- 
ments showed yields varying from 30 to 43% for 


• Anar, Ohem. 3., 1909, 840. 
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only Blight changes in the proportions of the 
cyanide, Kodluin, and alcohol used, without any 
indication as to wliy the yield should be better 
in one ca.se than in another, altliough he states 
that part of the benzyl cyanide underwent reduc- 
tion by the sodium to toluem* wllli formation of 
ammonia and metijylamine. In imo, Wohl * ob- 
tained a yield of of sulphate, but this is 

no better than tlie fornuT aiitliors’ results, the 
sulphate being impure. Tii iWvkvv and 

Decker, t working according to WoliTs imdhod, 
obtained a yicdd of free ]))ienylcthylamin<‘ of 
20-2% in seven experiments; they consider that 
a partial saponifieatioM of tin* e.vanide to phenyl- 
acetic acid takes place, with the formation of 
.sodium cyanide and ethyl benzyl (‘tlicr thn.s ; 

O^H^tni^ON i-NaODJI, ■NNa + f'JT^CMjXlH,. 

Sodium" cyanide was found in tlie moUicr liquors 
after the distillation of the i)as(‘. 

In tlie reduction of benzyl (.'yanide with sodium 
and nlcohol, the i)resent author obtained varying 
yields (150 grins, of hcnzyl c.y{uii(le gave SO gnus, 
of liydrocliloride, which yUddcMl (11 gnus, of the 
.'icctyl <lcriva(ive). 'PIk' addition of toluem' seemed 
to improve the r<‘sult,s. allowing Ihe use of a 
smaller quantity of alcotiol; llie yield was f.airiy 
constant at :;5 -iO'X. ^roliieiu'. ainiiKmia, incthyi- 
amiiie, and sodium cyanid(‘ were alw.iys formed. 
The two main r(‘actions are probably tin* normal 
reduction to plumy lethylamine and (Mi ('ll CN-p 
Na + II ->('gIT/:^lI.,-fNaCN. ' 

As it Is known iliat the CTI., group of the benzyl 
radicle reacts with metallic scMlinm, this reaction 
is not abnoniKil. Indeed tli(‘ last rc.-iction Ixvomes 
the iiredoininant oiu‘ wlum insti^ad of benzyl 
cyanide soiiu' of its derivatives are rediieed. 

In 1001), Barger | succeeded in preparing 
/>-hydroxyphenylot hylaniine from p-hydroxybonzyl 
cyanide; the yield is not slated, but was probably 
low, since later Barger and Wali»ol(‘ tried other 
and more conq)lieatcd nietliods to obtain this 
a mi Me. 

.Tohnsoii II states Miat “an attempt to synthesise 
p-aminophenylethylamine by reduction of p-amino- 
henzyl cyanide with sodium and alcohol was un- 
successful: tlie nitrile was reduced abnormally, an 
“xeellent yi<‘ld of p-toluidiiie iHung produced. He 
cites Bamberger and Immerwalir’s oii.si'rvat ions 
that diiihenylaeetonitrilo Is redueed under these 
conditions, giving a mixture of diiilionylmelhane 
and unsymrnelrie.^il dipheiiylethylamiiie, and iioti's 
that, one ri'ason for the small yield of p-liydroxy- 
phenylelhylamlne from p-hydroxybenzyl cyanide is 
that i»art; of the nitrile Is reduced abnormally, 
giving p-cH'Sol. 

The author has attempted to reduce p-aeetyl- 
aminohenzyl cyanide, using 10 grins, with 50 e.e. 
of absolute alcoliol, .*>0 c.c, of toluene, and 10 grins, 
of smllum; the product, was diluted with water 
and distilled with steam, producing p-toluiiline, 
recognised by conversion into its acetyl compound 
(2 grins., iM.i)t. 200® C.). It is possible lliat 

sapoiiitication of llu' acetyl group only took place 
after the mhlilioii of water. 

Reduction of Tx'yanomethyJhcuziminazolc (A) 
and its 2-methyl compound (B). 17 gnus, of the 
2-melhyl coiiqiound was dissolved in 250 c.c. of 
absolute alcohol, and 15 grms. of sodium added 
slowly to the boiling sol n I Ion. When the sodium 
iiad dis.solved water was added and the solution 
distilled with steam; only traces of ammonia and 
methylamine passed over with the steam. Tlie 
alkaline solution remaining In the flask yielded on 


• Ber., 1910. 43,2184. 
t Ber., 1912, 46, 2405. 

X J. Chem. Soo., 1909, 95, 1123. 

I J. Chem. Soo., 1909, 06, 1720. 

II Amer. Chem. J., 1910, 48 , 313. 


extraction with ether a white crystalline sub- 
stance, m.pt. 197®— 19S®C., 

Calculated for CyHioN-2 Found 

73*97®/o C 74-13 

6'85% Jl 6*89 

identified as 2.f)-dimethylbenzimiiiazole (see 
Bdssneck, Ber., 19, 1757p Here the cyanomeUiyl 
group has Ixam reducixl to melliyl. 

15 grins, of S-cyanometliylbenziminazoIe was dis- 
solved 111 250 c.c. of absolute alcohol, and 13 grms. 
of sodium added shiwjy to the boiling solution; 
when solution was comiilete, wahu* was addeil 
and the .solution distilled with steam. A'he distil- 
late yielded a I hick, luairly eoionrless oli, W'hlcli 
soon solidilieii into i\ eryslailine mass, m.pt. 110®— 
J13®(b; alter ery.sl.'illising onei^ from aJeohoJ th(‘ 
m.pt. W'.'is 111®(^ q he jirodiiel olitaiiK'd proveil 
to 1)0 O-iiKdhyibeiiziininazole. 

In tlie.se two eases tli<‘ icaluetloii of the 
nitrile proceeded mainly aceonling to equation 
Il.('H^CN-t-Na-j-H U.f 'H.d -"'^a) N. Other ways 
of reduction wen* (hen tri(‘d. ::5 grms. of 
5 cyanoiiieUiylbenziminazole was <iissolv<‘d in 
0 e.c. of gl;iel,‘il acetic acid, thi* solution dlluteil 
with 180 e.e of wat(*r and (I <*.e. of a 1% solu- 
tion of eolloidal i)aHadinm .iddeil; the* mixture 
was th<*n slial\(‘n witli hydrogen niidei- a pressiirt* 
of 1.^ atm, Xo absorption took jdaei*, ('ven after 
many liours. 

A pall.idium h.y(lrosol prejiared a<'Cor<IIng to the 
directions of Skita and Mi'yer (Ber., 1912, 46. 
.*1579) w*as added to a solution of 35 grms. of 
2-inethyl 5-eyanom(*thyIh(mziniiua/.ole in *10 c.c. of 
1% Iiydroehlorie acid, and a stream of hydrogen 
was introduced under a pressnn* of 720 + 200 mm. 
of mercury; 900 c.c. of iiydrogcn slioiild have Ix'cii 
ah.sorhed ( 4 atoms). The amount absorbed dur- 
ing the first lialf hour was 50 e.e. and slightly 
less in tlie next .six lioiirs. After scjitiral ion of tlie 
palladium and making alkahia* practically tlie 
wdiole of the unchanged 2-m(‘lliyI-5-eyanomethyl- 
beiizimiiiazole was recoven'd. Steam distillation 
only g.ave a trace of a l)ase. 

A trial rediuAion of tlie 5-cyanomethyb 
benzimliiMzoIe witli iron and ai'cllc acid was not 
successful, tlie glyoxalylbenzylcyanldc being re- 
covered unaltered. 

5-Cyaiiomel liyP2-methylbenziminazole (3*5 grms.) 
waas dissolvt'd in (>0 e.c. of 10% acetic acid and 
100 grms. of 2y‘'y s<.Mlium amalgam w^ns added 
slowly, the solution being ke])!. sliglitly acid by 
addition of 10% ac<‘tic acid. 'I'lie solution was 
liltered ;nid then rendered alkaline, w*hen the 
,5-(‘y.‘inoinclliyl-2-methylbenziminazole wais re(‘Overed 
unalt(‘red. Steam distillation of tlie liquor gave 
only Inovs of a base. 

To a solution of .3-5 grins, of 5-cynnoinethyl- 
2-mcthyll)cnziminnzolc in 100 e.c. of 10%, acetic 
acid 10 grins, of aluminium am;Ugani w*as added, 
and the mass w\as slinki'ii from time to lime. At 
flrst there was strong evolution of hydrogen and 
of heat; the reaction w*as compli'h* after 21 hours, 
when the gelatinous mass wais nauit* alkaline and 
distilled witli steam: only a minute quantity of a 
base distilled over, llie alkaline residue w*as evapo- 
rated to dryness and extracted with alcohol, when 
some of the uncluinged nitrile W'as n'cnvered. 

3 grins, of .q-cyauometliyllKUiziminnzole was dis- 
solved in 50 c.c, of glacial acelic add. the solntlon 
boiled under a reflux condmi.ser, and 10 grms. of 
zinc du.st added slowly. When solution wms com- 
plete, tile Ilipior w’as rendered alkaline and dis- 
tilled with st<‘am. Nothing r>assed over with the 
steam; the alkaline solution yielded to ^ther some 
unaltered 5-cyanomcthylbenzlmlnazole. 

12 grms. of 5-cyanomethyI-2-methylbenzImlnazole 
was dissolved in 600 c.c. of hydrochloric acid 
([170 c.c. of crude acid, 360 c.c. of water) and 
120 grms. of zinc amalgam was added. The flask 
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was connected to a reflux condenser and boiled for 
a few hours {cf. Clemmenson, Ber., 46 , 1837). The 
solution, which was slightly brown at first, soon 
became clear. When the reaction was at an end, 
only ammonia and imlnazoJylphenylacetlc acid 
could be Isolated. Jnslearl of a redurtlon, a saponi- 
fication hud tnkon phu'c. Further eAlHU-imonts 
proved that as soon as a mineral acid, even 
diluted, was pres^uit .sa]ioiillication took place. 
2-Met hy lim I iia zoly I] >heny laoet i(‘ acid , 

ClI.s.O C.Hs.CHo.COOH -1-211,0, 

Is a white crystalline iiowder, m.pt. 117‘^C., very 
slightly soUihle in cold water, inon‘ solubh^ in 
boiling water, slightly soluble in alcohol, scarcely 
soluble In any other organic solvent, easily solnWo 
in alkalis, ammonia, and tlieir earbonates. The 
aqueous solution of (he acid gave a white preei))!- 
tate with a solution of mercurle elilorlde; (he 
mercuric salt (h'coiuposed without melting at 
230° 0. The anliydrous aeld has m.pt. 218°— 210° (’. 
On analysis the livdrate gave 11^0 1001%, nilrog<‘n 
12*r)l%; calculated for 2A(i, n..O 

15-92%, nitrogen 12-30%. 

Discussion. 

Mr. L. F. Vliks asktal wlietlier an allt‘iu|)(. had 
been made to naluci* (he nltrlO* groii)) hy dissolv- 
ing the product in cold stnmg snlplmric add, and 
caulionsly adding alumliiiuin powder. 

Mr. Stuaffoud inquired whether i.so-eyanlile was 
present In tlie Ixuizyl cyanide used. 

Mr. L. (t. Kaiki.ikff. asked If it. was possible lo 
elTect a reduction by using titauons chloride. 

Dr. Bloch replied that he had not attempted to 
reilmre wltli strong suipluiric add and aliimininm 
because by dissolving such a nitrile in strong sul- 
phuric add an amide was formed immedi- 
ately, even if the add was very cold. The Ixvst 
way of producing (lie amide was to dissolve the 
product in strong sulidiurie add. In his experi- 
ments he had used bolli i)ure iKmzyl cyanide ob- 
tained from Kahlbaiim and also some he had pre- 
pared himself from l)enzyl ddoride. 'Hu* results 
had been identical. lUi di<i not think i.vo-eyanid(‘ 
had been present. In the case of tlie benzyl 
cyanide prepaivd by liimself IlKue liad been a 
small amount of uulransl'ormed iH-nzyl chloride 
present, but it had not interfered willi tlie reaction. 
In reply to Mr. Raddifl'e, lu; said that the use of 
strong hydrwliloric ad<l re.snltial in hydrolysis 
taking place. 


NOTE ON A DIOrOSlT IN REFINED HOYA 
BEAN OIL. 

BY II. RHIOHTMAN, M.SC., A.T.C., A.C.G.T. 

In the refining of soya bean oil by means of sul- 
phuric acid it was occasionally observed that the 
refined oil after some time lM‘eame cloudy through 
the formation of a wliite, floceuleiit, crystalline 
deposit which prevented the oil from burning. This 
deposit was, lunvover, very small In quantity, and 
after its removal by filtration, the filtered oil could 
he burned, though not so well as bt'fore the 
formation of the deposit. 

A small quantity of Mils dejjosit, collected by 
filtration,* was examined. It was contaminated 
with dirt, earth, and oil, hut was examined as 
received. Tlie sediment as received had a distinctly 
acid reaction. 10 grms. required IT c.c. of N/1 
sodium hydroxide to neutrali®, with methyl orange 


as Indicator, and 6'8 c»c. with phenolphthaleln. 
These figures correspond to 6*89% of free sulphuric 
acid, and 13-3% of free fatty acid, calculated as 
oleic acid. The deposit was soluble in light 
jietroleum spirit to the extent of 04% at 100° 0. and 
17% ill the cold. SliK*e bean oil itself is freely 
soluble in this solvent, there could not be more than 
17% of bean oil present. The presence of free sul- 
pliurlt' acid was proved by a direct test with barium 
chloride. The deposit contained 8-5%, of sulphur 
and 1-3% of ash, eliii'fiy ferric oxide. 

Since the acidity of the deiiosit and its partial 
solubility in iK'lroleum spirit, suggested that it con- 
sists mainly of a diliydroxy stearic acid or a 
liomologue of this acid, its solubility in alcohol was 
(‘xamined. Hot alcohol extracted a white sub- 
stancis which separated from the solvent in soft 
white crystals melting at 32° D. Tills substance; 
Iiowa‘ver, was neutral and showed on analysis 
sulphur 7%, saponification value 04*3, iodine value 
120-5, uiisaponiliable matter 3*5%, increase on 
acetylation 5*5%. Tlie uiisaponiliable mafter Itself 
mel(e<l at 37-5° (\ and did not gain in weight on 
aeetylaiion. 

The fatly aehls obtained by saponification of this 
substance gave tlie following figures M.pt. 25° 0., 
neutralisation value 2t)8, iodine value 123-4, mean 
mokeular wt'lght 30S, sulphur nil. 

These figures make it evident that the sulphur in 
tlie complex forming (he deposit is eliminated on 
saponitication, and to reconcile tlie low saponifica- 
tion value of the deposit W'ltli tlie neutralisation 
value of th(‘ fatty acids it is necessary to assumo 
that tlie two moleeuios of glyceride are condensed 
tlirough a sulplionie group, thus : — 

SO^tO.CII^.CTIOR.tTl^OR),. 

Sucli a complex woulil break up on saiionification 
Into (wo moleculi's of glywrol, the several raolecviles 
of fatty acid, and sulphurie acid. Tlie figures 
obtained for tlie fatty acids agree w’ell with those 
(-liaracterislie of the fatty acids of Isnui oil. 

There is tlie alternative jiossihility lliat a snlifiiur- 
contalnliig coiniilex is foniK'd tlirough eondensatiou 
of snlplionated fatty acids. It is lU'obable, however, 
lliat snlphonalion of the fatty acids would require 
ratlier a liigh tmniierature, and luaice such eom- 
l>h*xcs wouUi be less readily formed and l<‘ss readily 
deconiposi'd than complexes siK.'h us that first sug- 
gested. q'la' substance is easily dccompostal by 
healing with acetic anhydrldi*, a fact whicli tells 
against the Micory of condensation by snlplionated 
fatty acids. Moreover (lie higli iodine value of the 
deposit is also evidence against eomlensation 
througli sulphoiiated fatly acids. The sulphoiia- 
tlon would take jilaee at tlie (Imdde bond and the 
iodine value sliould therefore Ik‘ lowiu’ed eonsider- 
ahly, wlicreas such is not tlie case. 

AlMioiigli the dejioslt tlierofore is presiiinably a 
complex sulphoiiated glyceride, the possibility 
remains that, dlliydroxystearic acid or other 
liydroxy-aclds are present in tluit eomplex. The 
product oiitained by a(;etylatlng the purified deposit 
sliowed an increase of 5*5% in widght, contained na 
sulpliur (thus indicating the decomposition of the 
eomplex) and liad a saponification value of 2.32, 
which aiiparcntly rcjirescnts Uie saponification value 
of the acetylated fatty acids or of tliidr glyceride. 

The fatty acids obtaliKMl from tlie deposit were 
almost completely soluble In petroleum spirit; the 
solulile acids melted at 27-5° 0. and were easily 
aeetylateil, the acetylation product showing ni.pt. 
20°(\, saponification valium 220, mean mol. wt. 246. 
These figures point clearly to the presence of 
liydroxylated fatty acids in the complex. 

The deposit would therefore ajipear to be a com- 
plex snlplionated glyceride of the type formulated 
above. Its mode of formation remains uncertain. 
One explanation Is the condensation of mono- or dl- 
glycerides at high local temperatures under the 
influence of the sulphuric acid. This Involveft 
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the presence of mono- or dl-glycerldes In soya bean 
oil. Determinations of the glycerol In soya bean oil 
gave n<» decisive evidence on this point, but the 
figures i:lYen below show clearly that the oil can be 
acetylatcd and that it contains hydroxylated fatty 
acids. Some difficulty was encountered in obtaining 
satisfactory results for the acetyl value. The 
method was therefore adopted of determining the 
Reichert- Mel ssl value of the oil before and after 
acetylation. The results obtained are shown in the 
following table 



Sample A 

Sample B 


Original 

1 Acetyl- 

Original 

1 Acclyl- 


oil 

1 

j atod oil 

' oil 

atod oil 

Saponification 
value 

! 

l87-:i ! 

196-8 

192-9 

208-8 

Roichort-MoiBSl 

ro , 

7-H5 

0-9 

7-4 

Polensko 

0-3 

0-5 

0-3 

0*5 

Before 

After 

Before 

After 

Fatty acids j i 

acetyla- 

acetyla- 

acetyla- 

acetyla- 

tion 

tion 

tion 

tion 

Molting point j 

24“ C. 

— - 

23-5“ C. 

25- C. 

Mean mol. wt. 

287-7 

— 

290 

324 1 

Saponification | 
value .... 

! 

210-9 

197-2 

223-:t 

Iodine value 

1 141’5 

, 1*29-7 

141-8 

117-6 


I am indebted to Messrs. Price’s Company, 
Limited, R(‘lvedere, Kent, for permission to com- 
municate the results of this investigation. 


Discussion. 

Mr. L. G. Radoijffe thought that Mr. Rrightmau’s 
theory was well founded and he was supported in 
that opinion by results obtained in exiKU-imenls 
conducted by himself. 

The Chairman inquired the .strengih of Ihe sul- 
phuric acid used for purifying the oil. 

Mr. RiuuiiTMAN rei)lied I ha I he was not at libi*rty 
to mention the strength or (piantity of sulphuric 
acid used, but the strengtli was sufficient for local 
action to be possible. 


New York Section. 


Meeting held at the Chcfnists' Vlnb on 
January 11th, 1030. 


MR. C. E. SIIOLES IN THE CHAIR. 


PRESENTATION OF THE PERKIN MEDAl.. 

The thirteenth impression of the Perkin Medal 
was awarded to Dr. F. G. Cottrell In recognition 
of his work on electrical precipitation. 

Following some introductory remarks by the 
Chairman and Mr. C. McDowell, Prof. C. F. 
CiiANOLEU, in presenting the Medal, said that 
Dr. Cottrell was born in Oakland, Cal., in 
1877. After studying at the Universities of Cali- 
fornia and I^elpzlg he became Instructor in I'hysical 
Chemistry at the University of California In 1902; 
later assistant Professor. This position he held 
till 1911, when he Joined the staff of the Bureau of 
Mines in Washington. Here he was at first the 
Consulting Chemist, tlien successively Chief of 
Physical Chemistry, Chief Chemist, and finally 
Chief Metallurgist, which position he still holds. 
Dr. CottrelPs elaborate and valuable Investiga- 


tions relating to electrical precipitation of particles 
of liquids and solids began in 1900 with his work 
on sulphur trioxide fumes, which are not easily 
absorbed by water. It had long been known that 
electric brush discharges caused fog to clear. Sir 
Oliver Lodge had w’orked along this line. Dr. 
Cottrell described his first fundamental experiment 
in 1911 in a paper on “ The Electrical Precipitation 
of Susixuided Particles ” (J. Ind. Eng. Chem., 1911, 
3, 542—550). This marks the beginning of one of 
tlie most imiiortant conlrlbutlous to industrial 
chemistry. Cottrell says : “ The clue to the solu- 
“ tlon of this difficulty came from an almost accl- 
“ dental observation. Working one evening in the 
“ twilight when tlie efficiency of the different points 
“ could Ik‘ roughly judged by the pale luminous 
“ (lischarge from them. It was noticed that under 
“ tlie particular conditions employed at the time, 
‘‘ this glow only became appreciable when the 
“points had approached the i)]ates almost to with- 
“ in the distance for disruptive discharge, while 
“ at the same time a piece of col lon-cov(‘red mngnet- 
“ wire which carried tlie current from the trans- 
“ former and commutator to the discharge elec- 
“ tro<l(‘s, although widely separated from any con- 
“ diictor of opposite i)olarity, showed a beautiful 
“ uniform pui'iile glow along its whole length. The 
“ exidanation lay in tlie fact that every loose fibre 
“of the col ton' insulation, althougli a relatively 
“ poor conductor compared with a metallic point, 
“ was .still sufficiently conductive from its natural 
“ hygroscoi)Ic moisture to act as a discharge point 
“ for this liigh potential current and Its fineness 
“ and .sliarpness, of cour.se, far exceeded that of 
“ the shar{)C‘St needle or thinnest metallic wire. 
“ Acting on this suggestion, it was found that a 
“ piea^ of lids cotton-covered wire when used as a 
“ discharge eh'ctrodt^ at ordinary temjKirature 
“ proved far more effective in ])reclt)itating the sul- 
“ phurlc acid mists, wliich were then the object of 
“ study, than any .system of metallic iioints which 
“ it had Ix'cn possible to construct. Perhaps the 
“ greatest advantage thus gained lay in the less 
“ accurate spacing ilemanded between the (dectriKies 
“ of opposit(‘ ixdarity in order to si'cure a reason- 
“ ably uniform discharge.” 

The first iimtallation of his system was made at 
tlie Hercules Powder i>lant, at Pinoli, Gab, where 
there was a small contact sulphuric acid ])lant. 
There he used a (;(M)0-volt alternating current, 
rectified Into a direct current by a motor-driven 
contact api»aralus, and sent this current, by means 
of puK'seent (hairy) asbestos electrodes, through 
the wet sulphur trioxide fiime.s, and effected 
precipitation. 

This process, though successful, was not suffl- 
ekntly profitable to warrant extensive use. It 
would probaldy have died had it not Ixxm that the 
nearby Selbv smelter was in trouble. This smelter 
had a large i)lant near one of the tunnels of the 
Soutluuai Pacific Railroad, and with certain winds, 
the fumes of sulphur trioxide from the silver dis- 
solving house would fill this tunnel with choking 
fumes, and finally legal proceedings were started 
to close the smelter plant. At this juncture Cottrell 
erected a small electrical plant which met the diffi- 
culty completely, and i.s running to-day, yielding 
dilute sulphuric acid as a by-pnxluct. Ilut for 
tliesc legal procei'dings the Uoltrell process might 
never have m}iterialise<i. 'Pin' knowledge that 
fumes and smoke could lx* “ Uottrcllisi'd induced 
farmer.s all over the \V(‘st to sue the smelters, and 
.‘jati.sfied tlie Uourts and juries that they were not 
asking the impo.ssihle of the smelters. 

Tlie Cottrell process has not only removed the 
trouble due to sulphuric acid waste' fumes of 
smelters, but it has brought down poisonous 
arsenic, saved metal dust otherwise going to waste, 
saved the orange groves from cement kiln smoke, 
and i-ecovered potash from that cement smoke. 
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The great expausion which the process has under- 
gone is shown In the recent Installation at the 
Washoe reduction works of the Anaconda Copper 
Mining Coinpany, Montana. The stack is over 
585 ft. high, is 80 ft. In diameter, and the walls 
are 6 ft. 4 in. thick at the base. The stack con- 
tains the equivalent of C, 072, 214 common bricks. 
Tlie smoke is conducted through a vast Hue system 
from the furnaces, and is i)assed into chambers 
wlierein liang 111 miles of chains, electrified by a 
high-tension current; tlie dust y)articl(‘s are repelled 
by the cliains and adlieiv to large plates between 
which Ihe chains are susjiended. When the plates 
hav(^ b(‘conu‘ Ihickly coated, the current is shut off, 
and I he ac(aniiuial(‘d <iust falls into boi>pers. 

Dr. Codrcir.s more re(‘ent work has been con- 
ccined with securing helium for war balloons; being 
incombustible, it is an excellent substitute for 
h\drog('ii, while it is only slightly inferior in 
a.^'Centional pow(‘r. The helium is obtained from 
certain gas wells, by liquefying out all the other 
coiislllucnt gases. 

Dr. CoTTUKLL, having exi)rosaed bis deep appre- 
ciation of the honour conferred upon him, gave a 
full account of the history and development of tb(‘ 
recovery of helium from natural gas. Dealing first 
with the separation of air into its components, he 
said that he had l)een for many years greatly im- 
pressed with the ultimate possibility of producing 
very cheap oxygen for imbistrial purposes by lique- 
faction and distillation of air, but bad boon equally 
impressed with tlie crude thermodynamics whicii 
all tile earlier systems represented. 

Oxygon as sold to-day in steel cylinders is so 
e.vpeiisive that it usu.illy fails to suggest even 
faintly the nltinmb' possibilities for low-cost jiro- 
dnetion, in wliicb latter case It wouM be piped at 
moderate pressure straight from the separating 
jilant to the furnace. Thus, $200 a ton Is a very 
low firlce for even moderately pure oxygen in steid 
cylinders to-day, whereas on the very large scale 
where unit cost of plant, overhead and sales ex- 
lienses and the like are greatly reduei'il and com- 
pression into cylimlers, transportation of same, etc., 
are completely eliminated, the power consumption 
for the actual separation would lx‘come the 
largest and dominant factor of ultimate cost. The 
individual steps in the process of Inpiefaction and 
separation of gaseous mixtures may all be imule 
thermodynamically reversible to much the same 
('xtent in practice as are those of the sti‘am engine 
and the air compressor. The clianco for inventive 
skill lies chiefly In the^ selection of those* individual 
steps from the alternatives long since clearly recog- 
nised and tbclr combination Into a consistent 
series. Tlie dllTerence in efiieiency of present com- 
mercial x^roccsscs reside*s In the acumen with which 
this choice* and combination liave lx*i*n carrlcel out 
and in the mecbanie^al yeerfection of the apparatus 
in which the syste'm Is embodied. 

The final measure of theoretical efficiency is, of 
course, the degree to which reversibility In the 
thermodynamic sense lias h('e‘n api>roaehed. No 
energy hns to Ik* siipjdleel lu the sejearat.ioii of air 
to overcome chemical afiinlty, hut it Is necessary 
to overcome what we may call the force of diffusion 
of the two gases in effecting their separation. 
Thus, figured meclninlcally, the work neeessnry to 
separate five volumes of air at atmo.spheric pres- 
sure into one volume of ox.ygen and four volumes 
of nitrogen, each at atmospheric pressure, is simply 
that of bringing each of the partial pressures of 
the two gases ns th(*y exlst(*d In the mixture up 
separately to that of tlu* original mixture. Or, it 
Is the work necessary to compress the oxygen from 
five volumes at ?, atmosphere to one volume 
at one atmosphere plus that to compress five 
volumes of nitrogen at atmosphere into four 
volumes at one atmosphere, all Isothermal ly. Or, 
to put this even more concreiiBly, if the heat inter- 


changers and stills were thermodynamically perfect 
in their operation. It would only be necessary to 
compress the original air Isotherinnlly to a pres- 
sure of approximately 10 lb. per sq. In. above 
atmospheric, to effect its complete separation into 
pure oxygen and pure nllrog('n, each at atmospheric 
pressure. Per ton of oxygen separated this works 
out at 00 li.i).-hr. on the basis of isothermal com- 
pression. This Is, of course, the theroretical limit 
for a perfect reversible cycU*, which cannot be 
attained in practice, but we may hope to approach 
it to much the same degree that we have the 
corre8iH>udiiig limit in the steam engine and the 
Mir compressor-say 50 per cent, as at least a legiti- 
mate goal for early endeavour. It seems doubtful 
whether any large-scale air-separatiug plants at 
present in service are greatly exceeding 10%. Put 
even 107o would im‘an oxygen at a power cost of 
only (500 h.p,-hr. per ton, wldch in itself should 
present start ling i)ossibi lilies to the mluds of most 
chemists and metallurgists. 

That there has not been more actual development 
is chiefiy due to the magnitude of the project, 
requiring ns It d(K‘s the clost'st co-operation and 
support of the whole imderlakiug from both the 
users and producers of I he oxygen. The transition 
from the present hoi I led oxygen stage of the in- 
dustry to that of production directly at and us u 
part of the large metallurgical plant, let us say, 
where it Is to he used, means not, only a complete 
rc-deslgn and (hwcdoiiment of larger production 
units but a completi* reorganisation of sales and 
business policy. Some experiments in this 
direction were indeed undertaken In Belgium before 
the outbreak of war, but were on an entirely In 
adequate scale to furnish conelusivo results. 

fx^t us consider for a moment the tremendous 
<*fforls alnmdy expended to concentrate np to the 
limit the ores and all the other raw materials 
entering a furnace and tluni remomlx*r that we 
are still adding the oxygen with four times its 
weight of inert nitrogen, all of which reduces tlu' 
intensity of tlu* ch(‘mi<.*al reactions and causes 
waste of valuable fuel, to say notliing of additional 
<*xtK'nses due to excessive size of eqnii)ment. 

But to return to Ihe narrative. In lOlfi, as a 
result of a memorandum handed to me by Director 
Manning of the Bureau of Mines concerning a new 
process for air separation, I came in touch with 
Mr. Fred 10, Norton, of \Vorcest(*r, Mass., who imd 
in ltd.') <mt(‘r(*d the employ of Mr. 10. A. W. JefTei'los 
lo undertake lie* engineering develoianent of m 
process of air separation i)atenled by the hitter ai.d 
which he had arranged with the General Chemical 
Co. to test at one of their iilants. After spending 
hotwi'cn $50,000 and $100,000 on this project the 
General (di(‘mical Co. dccid(‘d to drop it. Messrs. 
,Toff(*rlcs and Norton then pooled thi'ir patents as 
lh<* .Tefferii's-Norton process and, xvlth the financl::] 
help of a few friends, continued experimental 
develofunent. The parts of their process particu- 
larly attracting my attention were those Mr. 
Norton liad introdmx'd after cessation of the work 
at. the General Chemical C(c and wliicli radically 
changed the fundamental cycle upon which he in 
common with others had bi'cn working previously. 

I found that, after making application for 
patents, they had discussed the work very freely 
with those who slionld he best able (o judge of its 
merits and possibilities, but had made little pro- 
gress toward securing jiractical and financial hack- 
ing toward large-scale dt‘velopmeiit. FollOl^’*lng 
our custom In the Bureau in such easi's, an effort 
was made to put Mr. Norton and his associates in 
touch with people who might have sufTieient use for 
such a process to justify their aiding in its furthiT 
development, but T fully realised the difficulties and 
uncertainties in the way of definitely securing such 
co-operation. 

At the same time as the above development, but 
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quite unknown to me, another thread of the story 
was being spun In England. On Febiiiary 28, 
1915, Sir William Ramsay wrote to Dr. R. B. 
Moore, of the U.S. Bureau of Mines : “ I have been 
Investigating blowers, i.(‘., coal damp rushes of 
gas, for helium for our (Government, There does 
not appear to be any in our English blowers, but 1 
am getting samples from Canada and the States. 
The idea Is to use helium for airships.” Tin? 
importance of this proposed use of helium for 
balloons and particularly for airships of the 
Zeppelin type lies In the inertness and noii- 
iidiammability of helium and the fact that it is of 
all known substances the next lightest to hydrogen, 
having about 92% of the latter’s buoyant effect. It 
jilso shows only about half the rate of diffusion and 
consequent wastage through the balloon fabric. 
At the time of the receipt of Sir William’s letter 
the United States was not in the war, and no- 
thing Immediately came of the suggestion in this 
country. Dr. Moore remembm-nd, however, that 
in 1907 Dr. II. P. Cady, of the University of 
Kansas, had found more than 1% of ludiuin in some 
natural gase's from Kiinsas. In 1917, following a 
meeting of the Anuudean Ciiendcal Sm-iety, Dr. 
Moore brought the matter to the notice of Dr. 

1 ’arsons, who promised to have it presented to the 
War Department. 

News of Ramsay’s suggestions also readied this 
country through other channels and evmitually 
came to our attiuition. Professors Satt<u’ly and 
I’atterson, of the University of Tororuo, com- 
menced e.xperimenlation on tin? siibj(‘ct damiavy 1. 
1910. Col. (j. A. Burrell, who headed the research 
department of the Cas Warfare Service at the 
American T.Uiivei'sity, states that Ca<ly's i'xperi- 
nuuits had also suggested similar ])ossibililics to 
him. 

However, no delinit(‘ step toward securing action 
secuus to have been taken in the United States until 
.Iiino 1, 1917, on whi('h dat(‘ M<‘ssrs. Moore and 
Burrell, of the Bureau of Mines, explained the sub- 
ject to (.’olonel Chandler, in cbarg<‘ of the balloon 
service for the Army. He was intensely interested, 
and asked that a refiort be made to him, giving all 
available details. He also took the m.atter up with 
Mr. (r. O. Carter, In charge of hydrogen plants for 
the Navy, who had had several years’ lU'aetical 
r'xperienee in the Linde Air Products Co. with the 
luinefaetiun and separation of gases hy their 
jirocess. Mr. Carter also imnu'dialely .appredated 
tlie importanee of tlie snbji'ct, and nrg(‘d this iqion 
tin* attention of his superiors in the Navy. 

TTj) to this tinu* in the whole world there ha<l 
probably not been more than 100 cnb. ft. of helium 
se]!arated as a i)ure gas, and its price in the 
small lots in whidi it. was sold was about $1700 
iK-r cnh. ft. About this time I was called into 
th'* conferences and was mu<‘h imi)ressed by 
(he weight which the British Admiralty ai)])arently 
laid upon the cost of S('j)aration of th<‘ gas as a 
determining factor in its practical availability. 1 
was given to understand that (hoy ha<l figures on 
the basis of tlic well-known coininerdal iiroeesses 
for separating gases by Ihpiefadion and distil- 
lation, and wmre unable to see bow production 
could be hoped for from these at less than $00 to 
$80 iK^r thousand cubic feet, whieb they felt, to be 
praclloally probibltlvi' for the programme tliey tlieii 
had in mind. At this stage IMr. Norton was asked 
to act as a con.snlting engineer of the Bureau of 
Mines and prepare plans and estimates for an ex- 
perimental plant, (he supervision of which for the 
Bureau of Mines devolved on Mr. Burrell. 

In due course a report was transmitted to the | 
War Depiirtmont, and although this report was ns 
yet fragmentary and based on very inadequate data 
concerning the practical conditions to be met in the 
field, the Aircraft Board, on July 81, 1917, recom- 
mended an allotment of llOOiOOO, half eacA from 


the Army and Navy, which became available for 
the use of the Bureau of Mines on August 4. A 
detailed survey of field conditions, to determine 
the best available supply of natural gas for the 
purpose, was at once begun, as also tiie preparation 
of working drawings for the experimental separa 
lion plant. ‘ The work was commenced by Mr. 
Burrell, and by him carried tlirough its early 
critical stage. The general sui)ervision of the 
project was for a short i)erio(l at. one time placed 
in the hands of Prof. W. 11. Walker. Mr. Burrell 
next communicated with the two weil-estnblishiMl 
operating companies controlling, rcsj)ectivcly, the 
Linde and (Uaude systems of gas li(inefactiou and 
distillation, to d(‘t ermine whetljer It would be 
I)osslblo to work out a plan of gtuieral co-operation 
and pooling of information and facilities for this 
st)ecitic war piirpo.se. This did not, liowever, proVe 
practicable, though botli companie.s expressed them- 
s(dves as anxious to co oj)erate individually with 
the (Government and to undertake in{U!i)eudently 
the ert'ction of plants of tlu'ir own respective 
designs at cost, or even less, and hav(‘ ever 8ine(‘ 
done all (liat. wa.s in their powcu* to make the work 
;is a whole a siicc(?ss. 

At this juncture a sincial commi.ssiou from the 
British Admiralty, headed by (’omiiiander C’yprian 
D. C. Bridge, arrivi'd in America to eolli'ct data 
and exchange ideas on what was being <lone, and 
from the resulting conbuvnees tlie iiossiblo im- 
Iiortanei' of th(‘ work in liand heeaiiu.* so evident 
that the Aircraft Board on (hffober 17, 1917, 

recommended tliat a further a Hot incut of $500,000 
he made jointly hy (lie Army and Navy to lx^^mit 
of immc(iiab'ly starting the consh-iiction of com- 
pli'te plants under all three pror'i'sscs. In accord- 
ance therewith, Mr. Norton was direeteil to pre- 
jiare [ilans for a soiiK'what more complete plant 
emhoiiying his pnx/ess than had originally be<ni 
ccntemplated as a first sto]>. ’Phis brought the 
total estimated cost of the plant to about 
$150,000. Owing to olhelal delays, bowevor. it was 
not until February. 1918, tliat the additional 
$100,000 became available for the Norton project. 
In the meantime contracts bad been closed with 
the Idnde Air Products (’o. and with the Air 
Reduction Uo. for 11u‘ ronstriicl ion and exi)eri- 
inental oiX‘ration of a Linde and a Claude plant 
respectively, each for an estimated dally pro- 
duction of about 7000 cub. ft. of helium, and con- 
struction was well forward on each. These plants 
were to lx‘ at North Fort Worth, T(‘\as. and to 
utilise a natural gas containing about 00% by 
volume of helium; of this gas tlie I.one Star Gas 
Co. was bringing some 20,000,000 cub. ft. daily 
through its iilpe line from the wolls at Petrolla. 
more tlian a hundred miles north-('ast of Fort 
Worth, to that city for domestic and industrial 
consumption. After cari'fnl study of field con- 
ditions it was dtM’ided to erect the Norton plant at 
Pt'lrolla in direct proximity to the w(dls, n jiro- 
eednre whhdi had not. been d(‘emed pr.actical for the 
two other plants on aeeonnt of tludr larger 
demands for power and water sn]>i)ly. 

Parallel with the Bnn'au of Mini's work on pro- 
cesses of extraction. Dr. A. F. Roger.s, of the 
TkS. (Getdogleal Survey, undertook a recognisance 
of all natural gas fields in (lie United States with 
regard to their possible helium supply, as this 
might be judged from sampling and analysis of 
existing wells eonihined with a study of geological 
conditions. The Bureau of Standards also under- 
took the determination of certain physical proper- 
ties of the gases, more especially the latent and 
Bijecific heats and speeifle volumes of methane over 
a wide range of pressures and temperatures, and 
the diffusion of helium through balloon fabrics. 
The data will be published shortly by the Bureaus. 

In order to co-ordinate properly all the different 
agencies concerned, the conduct of the helium work 
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as a whole was about this time placed In the hands 
of a committee consisting of one representative 
from each of the three departments chiefly con- 
cerned. Mr. G. 0. Carter, as chairman, repre- 
.sented the Navy, Dr. Harvey N. Davis the Army, 
and Mr. Geo. A. Orrok the Interior. 

The Linde plant, costing In round flgiires 
$.'100,000, was the llrst to lx; started. It comiiieiiml 
oi)eratlon March (>, and on Marcli 22 pnxUiced gas 
containing 28% of helium, lly April 21 this purity 
had reached 50%, the yield being at first small, but 
both quantity and purity were steadily increased 
up to a maximum daily production on September 0 
of 7755 cub. ft. of 07% purity, with an average 
production of, say, .5000 cub. ft. at over 70% purity; 
the gas was (hen furl her i)uritie<l in a second step 
to about 02 or 0.‘1% purify. 

The Claude plant, costing about half as much as 
tfie Idudc, commenced proiluctlon some weeks later 
than the latter, and has also gradually inereas(Ml 
its i)roduction and the purity of Us product. 
Although up (o date these are still considerably 
behind the performance of the Linde plant, a new 
still Is just being Installed at the Claude plant 
which it, is hoi)ed will materially improve both 
yield and purity. 

Due to present pipe lino limitations ooni)led with 
heavy oonsumt)tion of fuel gas at this time of year, 
it has been necessary for some months past for 
the Lone Star Gas Co. to substitute for part of 
the Petroliu gas some from other fields carrying 
less helium, .so that the helium content of the gas 
at present Ixdng tiv'ated at Fort Worth has fallen 
to between 0-4 and 0-5% by volume, whieli pro- 
jiortionately culs do»vn the production at IwMh 
plants. 

At (lie time of signing the armistice the llrst 
shipment of 147,000 cub. ft. of l(.'l% helium was on 
the dock about to l>e loaded aboard ship for 
Furo[)e. 

The Army ami Navy have now jointly entered 
upon a larger production programme under the 
immediate direction of the Navy, and have allotted 
some $.5,000,000 for tlie purpose, including the 
eonstruotion of a new plt)e line and additional 
units of the Linde plaiit at Fort Worth. General 
Squire stnte.s plants are under const met ion to give 
at least .50,000 ouh. ft. a day at an estimated cost 
of not more than lOe. per enh. ft. If present 
expectations of the Norton in-ocoss are fulfilled 
this cost may b(' still further greatly reduced. 

The Norton, or Bureau of Miiic.s, pl.ant at Petrolia 
was completed as far as initial constniction i.s 
ooneerned in the middle of October, and since that 
time its various parts have h<‘en successively 
undergoing tests and adjustments. The imilti- 
tubular heat intcrcliangern and large expansion 
engines, wdileh wove among the new departures in 
this plant, over which most anxiety was orlgiiiaily 
felt, have MiiiS far worked very well, and now seem 
to be performing their allotted tasks to complete 
satisfaction. A good deal of ditlieulty was at Hrst 
encountered by occasional floods of oil and salt 
water from the gasoline extraction plant, whh'h 
immediately clogged up tlie interchangers. This 
has now been eliminated by installing adequate 
settling chambers and traps. ft is hoped that 
helium production wdll soon he attained, hut as this 
plant has a rated production capacity of several 
times that of either of I lie ot her Iw'O, each change 
or adjustment In its parts requires rather more 
time, apart from the fact of the entire novelty 
and experimental character of many of its parts. 

In Ptndying the different systems of gas lique- 
faction and .separation it i.s very essential at the 
outset to distinguish clearly between the pro- 
duction of liquid ns an ultimate product and the 
utilisation of liquefaction and rc-evaporatlon as a 
mere step In a separation where the ultimate 
products desired are still gai^s and at essentially 


the temperature of the original mixture fed to the 
apparatus. In the former case a very considerable 
expenditure of w^ork is represented in what may be 
termed I he refrigeratlve projwrtles of the liquid 
dellvei-ed. But In the second case, where the liquid 
is not diMwn off from the apparatus and its amount 
therein rcmaln.s constant, the part continually 
evaporating serves to condense nearly an equivalent 
amount of the Incoming gases. Also (he cold gases 
furnished by this evaporation lake up heat from 
and cool the fresh incoming gas while tluy them- 
selves are returning to room tempera tur(‘. 

Ideal equal pressure process. 

The continuous process of liquefaction and rc- 
evaporatlon of a single gas may be illustrated 
diagrnmmalically', as in tig. 1. Ideal conditions 
would consist in ix‘rf('(‘t heat intercliange horizon- 
tally between the two legs of the Tf-tnlxs A and 0, 
and perfect heat insulation lengthwise along each 
of these and from their surronndlngs. If these 
coiulitioiis were fu Hilled and the wdiole system once 
brought to a steady stale by, let us say, refrigera- 
tion of tile bottom of the U-tnbe by some ex- 
traneous source of initial cooling while gas was 
.slowly passed throngli it, we may imagine a (‘crtain 
amount of liquid comlenst'd at the bottom of the 
U and a uniform gradient of teiiiperaluro 
o.stabllshed along its twm legs. Now, if tin* initial 
extraneous source of refrigeration w'cre removed 
hilt gas still passed slowly into the system, the gas 
would progressively cool In A, liquefy at. B. re- 
evaporate at B,,. and w^arin hack to the atino.splieric 



temperature in iia.ssing up Ifnder these ideal 
conditions, with a single gas, the slightest imagin- 
able difference In pressuixi tx'twM'Cii A and C should 
serve to perpetuate the process. 

Whatever heat Ieakag(‘ there is, however, either 
through the walls of the insulating chamlK^r or 
down the legs of the U-tnlx‘, represents a loss not 
of energy itself hut of its availability for the imr- 
poses in hand : i.r., of therniodynamlc potential, 
the practical result iM'iiig the lu'cessity of expend- 
ing mechanical W’ork to coinpciisate for those heat 
leaks. If, in addition to this, wc are dealing with 
n mixture instead of a single pure gas, the con- 
stituents will in general liquefy and re-evaporate 
with varying ease, tending to set up temporal ure 
differences hetwetm adjacent parts of the two legs 
of the U and thus requiring a further expenditure 
of work to operate the cycle. Looked at from the 
point of view of gas separation, the first of these 
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eflPects represents pure loss, but the second is due, 
at least in part, to overcoming the “force of 
diffusion ’’ in separating the gases, and should thus 
be counted as useful work. 

The problem is, therefore, to provide just enough 
refrigeration at the proper temi>eraUires and places 
to cover these two demands after tliey themselves 
are reduced to as low a value as possible In the 
design of the apparatus and by use of the l>est heat 
insulation attainable. 

The three systtmis for gas sej^a ration now before 
us differ perhaps most strikingly of all in the way 
in which they i)roduee (Ids lefrigeralion. 

Linde ,sifstetn. 

In the case of (he Linde, tig. 2, (he gas mixture 
to bi‘ sei)arated is i)uinped at v(‘ry high pnsssure 
(say 1500 (o 2000 ib. inn* sq. in.) into leg A and 
allowed (o expand through a regulating throttle to 
a lower pressure at 11.^ and return through 1), the 
refrigeration being usually credit(‘d to th(‘ “ .loule- 
Thouqjson effect.” The specific heat of highly 
coinj)ressed gases is usually k*ss (han that, of the 
same gas at lower i)ressure, so tliat a giv(“ii weight 
of gas passing down leg A under high pressure in 
falling from one lemfK'rature to another will give 
up fewer calories of heat than the same W'eight of 
ga.s corning uj) the leg D will absorb betwerui the 
sauK' two temiKiratures. Tlius it is evidiuit that on 
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the whol(“ iiiore lieat will be carried out of the 
system by the issuing gas than is brought in by 
the incoming, with resulting refrig<‘ration. 

The fact that these differenevs of specific heat 
only become important at considerable pressures 
ami the pressun‘ created for this inirpose is prac- 
tically wasted at tlu' throttle, as far as um'ful 
mechanical effect is concerned, makes this process 
decidedly Im'ffiolent from a thermodynamic stand- 
poLnt; i.e., from (he question of power consumption. 
Its chief merit lit's in its extreme simplicity ami 
freedom from moving parts. It is the type of 
system first develoiX'd both in the laboratory and 
commend ally. As cooling proceeds, liquid llnally 
forms at For the iiiirpose of sejiarating the con- 
stiliients of the mixtun* the leg 1) is develoixxi into 
a “column still ” on the same iirinciple as those 
used for rectification of ordinary liquids, but, to 
avoid confusion, not shown in the present cuts. 

Claude system. 

In the Claude system, schematically represented 
in fig. 3, another principle is Introduced. It was 
early pointed out by Ix>rd Raleigh and others that 


if some sort of expansion engine could be substi- 
tuted for the free expausioii throttle iu systems of 
the Linde tyiie and the work of these engines ex- 
pended outside the heat-tight room, greater 
refrigeratlve effect would l>e produml even if all 
llu‘ mechanical work so produced were allowed to 
go to waste, for in its mere prmluetiou it would 
have already extracted an equivalent amount of 
heat from this room. As, for the purposes in hand, 
these (‘nglnes mu.st work at very low temperatures, 
grave ineclmidcal difficulties were seen in the 
problems of lubrication, brittleness of valves, stop- 
page by frozen iinf)urities from the gas and the 
like. George (Maude, of Paris, was the first to 
solve these diffieultics, at least in a commereial 
way. By use of an expansion engine (.Maude was 
able to drop the initial gas i)ressure to from 
400 to 000 11). i)er sq. in., or even lower in some of 
the larger units recently erecfiHl for air sei)a ration. 
At these pressures thi* (‘dVcl driKmiled upon by 
the Linde system practically disappears, so that, 
in practice, tlie (Maude syslcin works I'ssenlially on 
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a wholly new principle rather than by the sui)er- 
positlon of this uiK)n tliat of tin* Linde process. 

However, as (Maude eontiiicd lilmself to one 
expansion (‘iigiiie (Lliough this is iu many cases 
comi)ouml, liaving a liigli ami a low i)ressure 
cylinder), it was necessary for him, with the 
moderate initial jircssiin' iiscmI, to locate the 
engine’s gas intake at a levt'i in tlie intcrchanger 
sufficiently low so that the exhaust would roach the 
low(*.st temperature desired in (he system and still 
lie able to ahsorh quite an appreciable amount of 
heat at tliis temperature. 

With the one engine taking its gas from the 
incoming side of the F. it is also <‘vident that for 
efficient liquefaction only a i)art of (he gas can be 
expanded through (ho engine, for, if liquefaction 
takes i)lace in its cylinders, gxixinslon to that 
extent is lost. The remainder of the gas must, 
therefore, retained under pn^ssure in the U and 
cooled down and liquefled by heat exchange with 
the expanded gas returning as indicated by the 
spiral line around l>oth legs of the U. The gas 
after liquefaction in leg A is let Into le'g D through 






IMt 


8ILVEBMAK.-A KEW DEPABTTJBE m mOTOm<m&BJk3fm. 


CAUy 31, 1M9. 


the throttle, and there under the lower pressure 
rapidly drops still further in temperature by its 
own evaporation. Here It undergoes fractional 
distillation as explained above. 

Jefferies-If Orton syntefn. 

Coining finally to the Jeflories-Nortou system, 
fig. 4, it will be noted that this dllTers from the 
Claude in at least three imi)ort!iut points, viz . : 
(1) The system employs more than one engine (in 
the Illustration three, AE, liE, and GE), each 
working through a (lifleiviit temperature range. 
The number of these temjK-rature steps depends 
upon conditions, inereasing with the total range 
of temperature to he covered and also with 
decreasing Initial pressure employed. (2) The 
pressure in the outgoing leg of the TJ is only enough 
lower than in the incoming leg to allow for ])roper 
coni rol of llow, unavoidable friction, head of lupild 
in the still trays and the like, (3) The engines 
work ui)on the gases after their liquefaction and 
distillation, thus permitting all the gas to be so 
treated. Incidentally, this also insures freedom 
from easily frozen impurities entering the engine 
valve chambers and eylinders and in many cases 
greatly simplifies the whole problem of initial 
purification of the gas to Ik‘ treated. Engine C 
corresponds in a way to Claude’s oiie-engine 


of the refrlgel-atlye effort which has to be expended' 
I In any of these processes Is to remove the bmt 
I which, despite the best InsaMtlon, still leaks in 
from wifhout. Now in this sense the expansion 
engines of the last two processes may be thought 
of as engaged partly In pumping out this heat from 
the refrigerated system back to the outside, mueJi 
as mine pumps are kept busy pumping out the 
water which leaks into a mine. Just as water may 
be coming in at various levels in the mine, so heat 
is leaking into parts of the system at all levels of 
temperature. The one engine of the (3laude system 
Is analogous to the mine with a single pumping 
station at the bottom where all water entering at 
any part of the mine is allowed to drain clear to 
tlu* bottom and is then all pumped from there to 
the surface, while the JelVerles-Norton system is 
analogous to the installation of several pumping 
si at ions at different levels so that water from the 
upper levels is pumped out over the shorter lifts, 
til ns saving power. 

Tlie really salient feature brought out in these 
diagrams Is p<Thaps the progressive approach 
toward the Ideal of thermodynnmic reversibility 
and the high di'gree to which this Is fullllled In the 
basic princiiiles of the JelTcrles-Norton system. 
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system, but as the initial pressure use<l in the 
system can, on aecoimt of its greater ellieleney, be 
much less than in the (.'laiide, tlii^ tenqH‘ratur<‘ 
range over which this engine work.s will be much 
less than In the latter. Since, when expanding a 
given weight of gas h(‘l,w(*eu two definite pre.ssures, 
the work obtainable froiu it (and eoiiseiiueully the 
number of calories H.s expansion will extract from 
the system) Is greater the higher its tcniTMU'ature. 
engine A will extract the most heat from the 
system and deliver the most power to the crank- 
shaft per unit of gas used, and engine G the 
least, which still further emphasises the irafiortanee 
of this development. 

Hough analogies, though sugg(‘s1ivo, are often 
dangerous to accuracy in scientific and teehnlcai 
explanations, but without laying any great stress 
upon It, ttie following may here be helpful to those 
not especially familiar with this subject. It was 
pointed out-at the start that a considerable amount 
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MR. e. E. SIIOLES IN THE CHAIR. 


A NEW DEPARTUHE IN PHOTOMIGUO- 
GRAPHY. 

BY ALEXANDER SILVERMAN. 

The use of a new type of lamp* in photography 
has yielded iuterestiiig results which have beeu 
described in American journals. f A new tyixi of 
rheostat, described liere for the first time, i>ermils 
of such latitude in the control of light-intensity as 
to render the apparatus mvich more valuable than at 
first anticipated. 

The lain]) consists of a i-incli colonrh^ss or bine 
(daylight) glas.s tube containing a single tungsteu 
filaineiit. Tlie tubc‘ is In'iit into a circle of 35 mm. 
outside diameter. While the lamp is a (VT amptre, 
1) volt unit, with a life of about. 900 hours. It Is 
operated at 0‘U ampere and 13 volts for visual work, 
under which conditions its life is ahout iaO hours- a 
long one for microscopic work. For ])hotograi)hing 
it is work(‘d at 1'02 ampere and 18 volts; nnd(‘r these 
conditions the life Is about. 3^ hours. Exposures 
are made in from 10 to 40 seconds, usually about 
15 seeoiids, so that the cost,, including tliiu' required 
for focussing, would not l)e more than one cent ikt 
j)late. The lain]) Is silvered a little mon; than half- 
way round. A plane passing through th(‘ edges of 
the reficctor is inclined towards the stage at an 
angle of about 45°. This rellectH light conically 
from th(‘ circular source to the portion of the object 
under examination. 

The holder containing th(‘ lamp is sliown in 
fig. 1. The holder contains three lrls-llk(^ lingers 
whicli clam]) it to t he obj(‘ct,lve. These are actuated 
by sr)riugH which are controlled by thumb pieces so 
as to clam]) the bolder to any objective. If the lamp 
is to b(‘ maintained at a constant distance from the 
object, a tube may be clamped to the stage of the 
microsco|H\ the lamp attached to the tulK\ and the 
obj(‘et,iv<‘ raised or lowered inside the tulje. If it 
sliould lu-ove desirable to cut oil’ the light from one 

• U.S. Pat. 1,207,287 ; Cttnadlan Pat. 185,283 ; Italian 
Pat. 48/48.5. 

t J. Ind. Eng. Chem., 1917, 9,971; 1918, 10, 1013 ; Choin. 
and Met. Eng., 1918, 19, 608. 
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half of the circular source, a disc may be placed 
under a portion of the lamp. The disc can be fitted 
with fingers which slip Into the lamp. 





Fia. 1. 

The Rheostat . — Tho new rheostat (fig. 2), which 
Is built for 110 volt or 220 volt lighting circuits, has 
nine connecting posts S(3 that the hiinp may receive 
the ijroper curnuU; for deviations from the normal 



Boitom Toi* 
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line voltage. It is cHpiipped with u push switch for 
visual w^ork and a spring contact for photographic 
work. The latter lies on a shunt circuit so that 
It may be operated alone or while the push switch 
is on. 

Photography, to be photographed are 

placed on the stage in the usual way. The llglit 
Intensity and quality are such that a camera with- 
out shutter or lenses may Ik^ attached to the tube of 
the mIcros(X)|)e. With a 10 x eye])iec(‘ and 10 or 
32 mm. objective an exj)osure of 15 seconds Is 
usually am])le. The lamp travels with the objective, 
so that the height of the surface? to be photographed, 
above tiie stage, is immaterial. 

Most modern microscopes are equlpi^ed with 
vertical illuminators. The tube length is computed 
to include the vertical illuminator tube. If this is 
removed it is nec(‘ssary to raise the collar lo about 
the 17<» mm. point to focus for a uniformly good 
Image on the ground glass. Focussing may be 
facilitated by greasing the ground glass with 
vaseline, afterwards rubbing It as dry as possible. 

In metallographic W'ork the plate api)ears almost 
like the positive printed from a negative taken with 
vertical light. This will necessitate a re-interpreta- 
tion of the picture, but the wealth of detnll visible 
In T)hotographs la ken by the new method Justifies 
the step. Dc'pth is sliown wliich It Is Impossible to 


obtain with the vertical Illuminator, and In slag 
pits which look black under vertical light, the slag 
content is visible by the new method. 

Light-absorbing surfaces which are almost in- 
visible under vertical light display surprising detail 
under the new light. Paper, textiles, Insulating 
materials, botanical specimens, ceramic materials, 
etc., when examined by the two methods furnish all 
the evidence necessary. In examining deep, hollow 
objecis like steel test dishes employed in the 
enamel industry, the light Jiiay be lowered Into the 
object with th(‘ objective. It is impossible to use 
the vertical illuminator for this purpose. 

With the disc-ty|)e vertical Illuminator one not 
only looks through the disc Init also encounters 
transmitted rays. As the new Illuminator surrounds 
the obj(*ctive, only reflected rays pass into the 
microscoi)e tub(‘. q'he light Is soft and very little. 
If any, eyestrain result.s. 

Sunvssful results have l)eeii obtained with 8 to 
00 mm. objectives combiiual with 5 jo V2\ x eye- 
pieces. The Illuminator works w<‘ll on binocular 
microscopes fitted with ordinary objectives. A 
holder or adapter is hiHiig designed for double 
objectives of (dliptical eross-section. Exijeriments 
will b(‘ undertaken shortly to determine its value 
ill oll-iinmersion work. There Is a possibility that 
important develoi)meii(s may result with blgh-power 
objectives in the field of bacteriology by i)roducing 
a sort of ultra microscope effect. 

^rii(‘ advantages of th(‘ ai>paratus are that the 
laiiif) travels with tin* ol)j(‘ClIve, tlu' light adjustment 
necessary with most of the old(*r Illuminators is 
eliminated, and the whole juvkvss is simplified. 
Th(‘ author recently (‘xposed t('n plates and in two 
hours had ten pcu'feet negatives, Py using the 
ordinary Pausch and Lomb micro-camera in a 
vertieal i)osition and placing the rheostat on the 
tioor it was only necessary to press the spring con- 
tact by stepping on It while focussing on the ground 
glass. 

S^MiooI of Ch(‘mistry, 

Thiiversity (»f Pittsburgli. 
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Meeting held at the University on 
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MK. B. J. SMART IN THE CHAIR. 


NOTE ON THE MARKING OF PAPER BY 
METALLIC STYI.KS. 

BY W. J. KIRCIINER, U.SC. 

A series of oxTHudinents was carried out to ascer- 
tain the effect of metal styles on paper which had 
been coated with a metallic oxide mixed with a 
solution of glue in water (2 grms. in 30 c.c.), and 
then dried. The following substances WH‘re tested : 
— Commercial zinc oxide, ()’5 grins.; precipitated 
zinc hydroxide, () 5 grms. ; magnesium oxide, 2-8 
grins,; aluminium oxide, 40 grms.; calcium car- 
bonate, 71 grms.; barium oxide. 10-9 grms.; stannic 
oxide, 9‘0 grms.; arseuious oxide, 141 grms.; anti- 
mony trloxide, 20'5 grms. It was found that styles 
of copper, brass, tin, zinc, lead, aluminium, silver, 
nickel, gold, platinum, and magnesium gave marks 
of varying intensity on all the i)aper8 except that 
coated with precipitated zinc liydroxide (this was 
only very faintly marked by a few of the softer 
metals) ; the papers coated with antimony oxide and 
arseuious oxide also failed to show a mark witli 
coptx'r, brass, zinc, nickel, platinum, and iron. A 
solution of gum arable, C grms., in water, 30 c.c., 
gave similar results to those with glue solutions. 
Papers coated with solutions of glue or gum arable 
alone fnileil to give markings. 
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THE IODINE VALUE (WIJS) OF DALM 
KERNEL OIL. 

BY R. II. FXLIS, F.J.C., A.ND ERIC M. HAI.L, H.SC., A.I.C. 

The iodine values of oils and fats given in 
LewkowiI sell’s and olhor works are usually col- 
lected from various sources. The names of the 
observers are sometimes given, but the method 
used and the number of sainjiles examined are 
rarely sjieeitHHl. 

''J^hougli Lewkowitsch maintains that iodine 
values obtained by lUibl’s method agree perfectly 
with those obtained by Wljs’ method, it has been 
ahown (Allen, “ Commercial Organic Analysis/’ 
Vol. 2, p. 32) that the former method gives lower 
values than the latter, this being most noticeable 
In the case of the highly unsaturated oils. This 
may account in part for the fact that the iodine 
values for palm kernel oil as given by licwkowltsch 
are lower than tliose found in the samples under 
review, Avhich were all obtained by Wijs’ method. 
Lc^wkowitscli (“Oils, Fats, and Waxes,” Vol. 1, 
p. 328) and Allen (he. cit., Vol. 2, p. 72) give the 
range of values for palm kernel oils as 13—17 and 
10'5— 17-5 respectively, and U'wkowitsch mentions 
one value of 175. Fr.ver and Weston give 10—17 
as the usual variations, with I'lT) as an average 
Ilgure, whilst Holton and Revis (“ Fatty Foods,” 
p. 155) give 11 to 111. 

The values given below hav(! Immui obtained from 
oil expivssed from kernels cru.slual in the mill under 
ordinary works conditions. Very large (luantlties 
liave been dealt with and the samples examined 
were the seller’s samples of those taken in the 
ordinary course as between buyer and seller. 

The follow'ing table gives the maximum, mini- 
mum, and mean values found for the years IfHt)— 
1918 for bolli crude and refined oil 


Year 

Kind No. of tests Maximum 

Minimum 

Mean 

1916 

Red nod 

63 

22-5 

15-7 

17-9 

1916 

Or de 

350 

22-6 

1 6*6 

18-8 

1917 

Rofirjod 

19-3 

22-5 

1 6-2 

18-.5 

1917 

tJrudo 

489 

22’8 

16-1 

18*7 

1918 

Heflnud 

318 

22-6 

1.5-6 

17-8 

1918 

( 'rude 

391 

22-9 

15-6 

18-3 

3 years 

Rotlued 

574 

22-6 

15-6 

181 

3 years 

('rudo 

1-236 

22 -9 

15-6 

18-6 

The 

values for 

1918 

have Ikhui 

analysi'd 

wit h 


the r(‘S\ilts shown below' 


Rctlncd (!nido 

(.118 Bamples) (391 samples) 


Below IG‘0 1 

16-u— iG’9 77 aa 

IT'O 17*9 120 e.i 

18'0-18'9 55 71 

19- 0-1 9*9 :i5 69 

20- 0—20-9 13 70 

21- 0-21*9 5 27 

Above 22 0 2 4 


Average samples of the oil made eaeli month have 
been tested with the results given in the subjoined 
table; these samples represent very large qnanti- 


ties of oil. 

Year 

Kind 

Maximum 

Minimum 

Moan 

1916 

Koflnod 

19-9 

16-6 

17-9 

1916 

C’nide 

19-9 

17-8 

18-8 

1917 

Roflnod 

20*4 

17-1 

18-5 

1917 

Grade 

19-7 

17-6 

18-7 

1918 

Kell nod 

20-2 

16-7 

18-0 

1918 

Grade 

20-5 

17*3 

18-3 


Official samples of kernels were extracted In the 
laboratory with results as follows ; — 



No. of Tests 

Maximum 

Minimum 

Mean 

"A” 

27 

17 4 

16-0 

16-6 


8 

16-9 

16*6 

16*7 


32 

;8-7 

r 

16*6 

16*9 


Fburteen samples of oil extracted from palm 
kernel cake have also been examined; the values 
obtained were maximum •21-21, minimum 16’41, 
mean 18'87. 

Gonclusio7is. —The mean iodine value of the 
expressed oil is in every case outside the range 
of values given in th6 books of reference men- 
tlonc'd except in that of Bolton and Kevls. The 
guautity of .ofT represented is large enough to be 
taken as thoroiiglily repn'scntatlve of the palm 
kernel oil now on sale. 

The number of samples of oil extracted directly 
from the ,k(‘rnels is comparatively small, but would 
apiiear to show that smK oil has a lower iodine 
value than expressed oil; the data available at 
present is not suincient to enable i-eliable con- 
clusions to be drawn. 

It st‘oms clear, however, that the usually imb- 
lished values are too low, and that the nornuil 
range of iodine values (Wijs) for palm kernel oil 
is Kc- 23. Any oil giving a value outside this 
range would he of doubtful luirity, I hough if It 
were only just out.side confirmation W'onld have 
to be obtain(‘d from other data. 


Communications. 


THE DETERMINATION OF HENZENE IN 
OlUIDE BENZOLS. 

av WIIJ.IAM .JACOB ,70 .vf:s. 

Introduvtion. 

Two years ago a cryoscigiic method wh(‘roby the 
content of benzene in commercial “pure” l.)cnzols 
coukl l>e rapidly and accurately determined Yvas 
descrilxMl by the author. An account of this method 
was olllcially circulated in England among iK.>rsons 
inten^sled in the purity of Ijfmzols, and it has since 
iK'cn published (J. Soc. Dytu-s and Col., 1919, 35, 45; 
see this J., lO-lO, 210 a). The purpose of the present 
coinmunicallon is to descrilx* how the method may 
he a])plled to the delermi nation of benzene In the 
crude heirzols of commerc<‘. 

In view of the increasing use of lhe.se products 
as motor fuel, tills (jueslion lias latterly assumed 
considerable Imiiorlunce. For Ibis piiriiose the 
value of the benzol depends largely on its content 
of benzene. The 1(*ks volatile constituents, viz., 
toluene and tlu' xylenes, are of less value, whilst 
the constituents containing sulphur, id,?,, carbon 
lii.sulphlde and thlophen, are objectionable. More- 
over a high content of benzene (b. pt. 80° C.) is in 
general indicative of good rectification and of a low 
cont(*nt of cnrlx)n hisulphlde (h. jit. 40° 0.), 

The principle of the present method consists in 
elevating the freezing iioint of (he crude benzol 
by admixture with a suitable (juantity of a fairly 
pure benzol to the region, viz., 0° C. and u])wards, 
where the frwzing point is proportional to the con- 
tent of benzene. 

Apparatus. 

Where a Reckiminn aiiparatns is not available, 
the necessary apparatus may be assembled as 
follows : A litre beaker, provided with a stirrer of 
slont copiKT wire, and filled with a suitable mixture 
of Ice, salt, and water, serves as an outer cooling 
bath, ('enirally fixed in the beaker stands n wide 
test-tube, wltldn which Is concentrically fitted a' 
narrower teat-tul>e to serve as freezing-point tube. 
The air space between the test-tubes serves ns a 
cooling air mantle. Through a cork 4n the neck of 
the freezing-point tube there pass a standardised 
thermometer graduated to 010° 0. or 0-20° 0. and 
extending over the range 0° C. to 0° 0., and a copper 
wire stirrer. Falling a certified thermometer an 
instrument which has been set against melting ice 
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(0®0.) ftnd freezing, carefully purified benzene 
(5'48S°C., Richards and Shipley, J. Amer. Chem. 
Soc., 1014, 86, 1825)' may be used. To this thermo- 
meter, nnd with Its bulb half way up the emergent 
mercury column during the determination, Is fixed 
a subsld ary thermometer for the purpose of evalu- 
ating the slom con-ectlon. This correction, which 
is to be subtracted from the freezing point, T° C. 
as read on the standard thermometer, amounts fo 
0 00016N where 0. denotes the reading of 

the subsidiary thermometer, and N the lengtli of 
the emergent thread of mercury in the stiindard 
thermometer from the surface of the benzene ex- 
pressed in number of degrees. 

Procedure. 

The freezing point of the “ pure” benzol which 
is to 1)0 used for the purpose of elevating the 
freezing point of the crude benzol is first deter- 
mined. 

The temperature of the cooling bith should not 
exceed 5° C. below the freezing i)oint of the liquid. 
As the freezing point Is being approached the hmi- 
peraturo indicated by the standard thermometer 
falls continuously, then reaches a minimum owing 
to supercooling, next abruhtly rises, and finally 
attains simsible con.stancy during the initial stages 
of solidification. The highest temperature reached 
during this period of “constancy,” corrected for 
the temperature of the emergent tiiread of mercury, 
Is taken as Ixdng tlie freezing point. Ihuler th(‘ 
conditions described it will lx; found that the extent 
of 8nr)ereoollng will not exceed 0-3^0. The stirring 
should be at the rate of an up-and-down movement 
of the Inner stirrer about once per second. In order 
to minimise the eflect of Jag the tbermometer should 
be tapped with the finger Ix'fore a reading Is taken. 

It Is advisable to preserve the benzols to be 
analy.sed in oontaet with a little water, and to r(‘for 
their freezing point to the equation which applies 
to wet benzene, viz., ip = 90-fi8 f where .r is the 
content of benzene iM)r cent, by weight In the sample, 
and t the freezing point of the sample. 

Should the crude Ixmzol be contaminated with 
acid or alkali, preliminary complete washing with 
water Is necessary. 

The content of iKuizeiie In the “ pure ” ImuizoI 
which Is to be used for diluting the crude bcmzoJs 
having tlius been determined, we proceed to find 
out wliat proportion of tlie crude benzol l.s recpiired 
to lx» lidded to the “ pure ” l>enzol in order to 
depress the frw'zlng point of the latter by jibout 
5° (\ For tills purpo.se a trial experiment Is carried 
out as follows .■ The crude and “ pure ” benzols are 
put in separate burettes and by admixture of various 
amounis of the two and determination of the 
freezing points of the mixtures, it Is found out what 
pro[)ortlons of the two yield a mixture whicli 
freezes In the region 0° to C. 

These proportions having been approximately 
fixed, a mixture Is prepared of those pro])ortiOTis 
containing accurately known amounts of the crude 
nnd of the “ pure ” benzol nnd its freezing imint is 
determined carefully. For this purpose the Inner 
freezing-point tube Is provided with a cork and 
with a copper wire wlierehy it may be suspended 
from the beam of a balance. The tul)e Is weighed, 
the suitable volume of the “ pure ” Inmzol Is intro 
dneed, the tube Is again weighed, then the suitable 
volume of the crude Ix'nzol Is introduced, and the 
tube is weighed a third time. The freezing point 
of the mixture thus obtained is determined. 

We are now in a position by means of the equa- 
tion, 90*68 -fl-78^, already referred to, to calcu- 
late the percentage by weight of benzene !n the 
crude benzol. How tMs ia done is best illufl^rat^l 
by means of the following examples. 


The determination of the content of benzene in 
mixtures representing benzols of known 
composition. 

To test the accuracy of the present method, three 
mixtures containing those substances which arc 
present in considerable quantity In crude benzols 
were prepan^d. Tlie substances used in making up 
these mixtures had each 1)een subjected to careful 
purification. The composition of the three mix- 
tures nnd their descriptions wen) as follows :~ 


Components 

Mlxtiiio — weight % 
ABC 

Aliphatic hydrocarbons 

. ... 1*0 

2-0 

' ro 

Carbon bisulphide 

. ... 0’5 

4‘8 

1- 

Tliiophcn 

. ... 0‘5 

0-.5 

10 

Benzene 

. ... 79'9 

69*1 

44*3 

Toluene 

. ... lt5T 

28T 

41*7 

Xylenes 

, ... ‘2-0 

1*0 

11-0 


All tlie.sc* mixtures were saturated with water. 
It was found tliat, two i>arts of waliu- per 1000 parts 
of the mixture was more lhan sullieicnt to saturate 
them. 

Further parileulars of thesi* mlxtui’es are given 


below. 


Mixture 


Sp. gr. 15*6715T> ’ C 

A 

B 

C 

0-876 

0-880 

0-872 

HiKtillate (from fiasiO % by 

weight up to 100 C. 

92*7 

90’8 

5r6 

Ditto, up to 120 C 


98’5 

93’2 

„ ,, 12;T C 

— 

— 

96'2 


The “ pure ” Ixmzol use<l for the determinations 
\vas saturated with water, nnd, possessing a freezing 
I)oint of C., contained, by tiie formula, 98-45% 
of benzene. 

Mixture A. — 2210S grins, of the “ pure ” benzol 
plus 13 i71 gnus, of the mixture A, gave a mixture 
llie freezing point of whieli was 0-51° 0., and which, 
tliercfore contained 9M;1% of benzene. Now 
22-108 gnus, of the diluent “ pure ” 98-45% benzol 
contained 21-705 gnus, of benzene, and the 35-282 
grms. of the 91-01% mlxlure contained 82-322 grms. 
of benzene. Uy differona'. 18-174 gnus, of the mix- 
ture A contained 10-557 grms. of litMizeue, t.c., the 
content of benzene in the mixture A was 80-1% by 
weight. ^ 

Mixture li. — 20-001 grms. of tlie “pure” benzol 
plus 9-007 gnus, of the mixture II gave a mixture 
the freezing point of which was -0-00° C., and 
which therefore contained 90-58% of benzene. Now 
20-001 grms. of the “ pure ” 98-45% l)enzol contained 
20)189 grms. of benzene, and the 80-208 grms. of the 
mixture 90-58% contained 82-797 grms. of benzene. 
By difference, 9-007 grms. of the mixture B con- 
tained 0-()08 grms. of benzene, i.c., the content of 
iKuizene in the mixture B was 08-8% by weight. 

Mixture (J. — 30-848 grms. of the “pure” benzol 
plus 4 074 grms. of tlie mixture C gave a mixture 
the freezing point of which was 0 29° C., and which 
therefore contained 91-18% of benzene. Now 30-84.3 
grms. of the “ pure ” 98-45% benzol contained 30-306 
grms. of benzene, and the 3.5-817 grms. of the 91-18% 
mixture contained 82-0,58 grms. of benzene. By 
difference 1-974 grms. of the mixture C contained 
2-20.3 grms. of benzene, i.c., the content of benzene 
In the mixture i" was 40-1% by w'elght. 

These results arc here summarised. 

Mixture 

ABO 
% % % 

Content of benzene, actual ... 79*9 69*1 44*8 

)• ), found ... 80-1 68*8 46*1 

It will be seen that in the case of the so-called 
” 90% ” benzols the present method affords a good 
measure of the content of benzene, whilst even in 
the case of the so-called 50% ” benzol the result 
^ is still of value. 


D 
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The trial exi)eriment In the case of benzol of un- 
known approximate composition takes half an hour 
to perform. The final precise determination can 
also be complettnl In that time. The accurate de- 
termination of the content of Ix'iizene in a crude 
benzol can thus be completed in an hour. 

By no method of determination of iMUizene In 
crude benzols liltlKU’to described can an accuracy 
or a rapidity comparable willi that (‘f the present 
method bo attained. 

^ummari/. 

The content of benzene in a crude Ixuizol can be 
determined by Hullal)le dilution of the benzol with 
a purified benzene so as to bring the freezing point 
up to the r(‘glon 0°— 1° 0. From tlic wcdghts of 
crude benzol and of purified benzene used in tlie 
preparation of a mixture freezing in this region, 
and from the carefully det(‘rmined freezing points 
of the purified benzene and of the mixture, the 
content of benzene in the crude i^enzol can be ealeu- 
lated. Sucli a determination can be completed in 
an hour. 

The author wishes here to rt'cord his indebtedness 
to Dr. ,T. T. Hewitt, F.R.S., for advice and en- 
couragement in the present work, 

Chemical Department, 'l"he University, 
Manchester. 


attained. The nickel alloy forming the bath 
possesses, therefore, a very considerable power of 
dissolving carbon either directly from the elec- 
trodes or ns carbon or carbon compound vapours. 
At 3000° C.— the tcmi)eratiire of the electric arc:y- 
pure nickel would, according to Ruff and Martin’s 
work, hold (>*2% of carbon In solution, and though 
the copi)cr j)reseiit will t(‘iid considerably to reduc'e 
thl.s figure for the cupro-nickel the value will still 
be high. Further, allhough the mean temperature 
of the bath will be miieli lower than that of the 
arc, say 1400° U., a process of diffusion will result 
in carlxm taken up under the electrodes travelling 
as NI,jC tliroughoiit the bath until tills lKH*omes 
more or less saturated. The extent of saturation 
will di‘pend on the temjHn’ature and on the duration 
of the melt. The following figures for five different 
heats will give an idea of the earlion which may 
tlnis he taken up: (^arbon, %, 0178, 0-220, 0-220, 
0-2.3.5, 0-3.O. The exact value of the saturation con- 
tent Is not known hut Is probably not far from 
0-3.5%. 

Tills absorption of carbon by the bath was so 
pronounced that a special decarbnrising process 
had to lie included in the melting. Before this was 
done much trouble was experienced, an account of 
whicli is the purport of these notes. 

The structure of the ingots cast from the metal 
high in carbon was of a perf(‘ctly normal 
cliaracter, as will be seen from fig. 1 which repro- 


NOTES ON CARUON IN 80 : 20 rUPRO-NICKEIi 
MELTED IN THE ELECTRK^ FURNACE. 


BY F. C. THOMPSON, D.MKT., B.SC., AND 
W. J{, llAari,AY, A.M.I.F..K. 


The avidity with which nioltmi nickel ahsorlis 
carbon, and the instability of the carbide, Ni.,C, 
formed, render the pix'sence of (ids element as an 
impurity a possible source of much trouble in nickel 
and most of I he nickel alloys. The thermal- 
equilibrium diagram nlckei-curlion Inus been investi- 
gated by K. Friedrich and A, Leroux (Metalliirgie, 
1910, 7, 10—13; this ,T., 1910, 159), whose con- 
clusions were as follows : Nickel holds up to 1% 
of carbon In solid solution; a enlectic occurs at 
1307°--1318° C. with somewhere l>etween 2 and 
2-6% carbon. An iilloy containing 2-0% of carbon 
contains primary crystals of a second constituent 
the nature of wliich could not be determined. The 
alloy containing 1% of carbon was so brittle as to 
be broken by a hammer, hut tlie alloys eontaining 
larger quantities of carlKui were so tough as to 
need a planing machine for cutting sections. O. 
Ruff and W. Martin (Metallurgle, 1912, 9, 143; 
this .T., 1912, 28.5), who worked on the same subject 
a little later, arrivexi at the following conclusions; 
The solubility of carbon In molten nickel In- 
creases with the temperature uj) lo a maximum of 


6-2% at 2100° r., corresponding to the compound 
N1 C. Alwve this temperature tlie solubility Is 
constant. The carbide was so unstable that even 
rapid quenching failed to prevent (‘ompletely its 
decomposition Into nidvcl and graphite. Rapidly 
cooled specimens, however, contained a constituent 
which was Identified with the corniiound. As a 
result of slow cooling or by nfficating the alloy to 
a temperature above 700° C., a decomposition of 
the Ni 0 occurs, the carbon being precipitated in 
the graphitic condition. Tlie ease with whlcli this 
occurs is due to the fact that the reaction, 
Ni,0-> 3Nl-f-0, Is an exotlicrmlc one, 394 cals, being 

liberated. , 

The authors have recently come across a most 
‘ Interesting example of trouble ^jom this 

cause in cupro nickel containing of nickel. 
The alloy had been molted In the H^roult el^trlc 
furnace. In the neighbourhood of the electrt^es of 
which an extremely high temperature Is locally 



Fm. 1. — X 200 dianiH. 

luces the “ as-cast ” structure of an alloy with 
1-12% carbon magnified 290 diams. and etched with 
iltric acid of sp. gr. 1-20. The normal dendritic 
lattern i.s seen to be free from graphite, the carbon 
iccurring in the Ingots in tlie combined form. The 
■old rolling proi)ertles of this material were cxcel- 
ent. the nickel carbide in solution rendering the 
I Hoy considerably suiierlor to a similar one with 
ower carbon content in its behaviour in the rolls. 
!igots H in. tlilck were repeatedly rolled down 
o 0-04 inch si rip without a single aiinenllng. 

So far the material could not havt‘ given gi*enler 
mtisfaction, hut trouble arose immediately the 
inlshed strip or the ingot in any int(‘rinedlate 
itage was annealed. After the heating the alloy 
vas utterly brittle and devoid of any ductility, in 
fact the alloy was more ductile In the hard rolled 
date than when annealed. This “biscuit” strip 
jvas quite useless for the purpose for which It was 
required. The reason for this was not at first 
known, and many theories wore propounded and 
^xi)eriments conducted, hut without success. The 
strip had to Ik' delivered In the soft condition, but 
ns soon as annealing was carried out, under what- 
ever conditions, a brittle material was obtained 
which could not be improved by anything short of 

The mlcrostnicture of this “ biyult ” 
magnified 200 diams. and *uneU;hed Is shown In 
fig. 2, and affords at once a complete explanation 
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of the remarkable physical properties. Each 
crystal will be seen to be surrounded by an Inter- 
cryslalllne net-work of a dark constituent of 
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of the impasse. It was argued that if the presence 
of free carbon in the massive condition did not 
appear seriously to affect the ductility of the 
material then, if the ingots themselves were 



considerable thickness. From the known chemical 
composition of the alloy this could hardly Ih? any- 
thing else than gas-lissiires or graphite, and lin 
analysis at once showed the presence of free carbon. 
The mode of occurrence of this, however, is nlost 
unusual. So far as the authors’ experience goes, 
whenever graphite separates out from any metal 
or alloy in the solid state it <^lo(‘s so (with the 
('xceptlon of the j)roaent case) not in tlie form of 
inlercrystalline cell walls but as Isolaied rosettes. 

Fig. 3 is the microstructure for comparison of 
a normal cupro-nickel treated In the same way as 
that of fig. 2, but etched with nitric acid. 



Fig. 3. — x 200 diams. 

The ne.xt stage in this rather remarkable history 
occurred when, as a nvsult of reheating a piece 
of the brittle strip to alnnit 1000° C. in an 
atmosphere of hydrogen, Mr. W. U. Garratt suc- 
ceeded in converting the sample which before 
treatment could be readily broken with the lingers 
into a material which could l)e bent backwards .and 
forwards several times without fracture. Further 
similar heatings in nitrogen, carbon monoxide, 
carbon dioxide^ and air also rendered the brittle 
strip ductile, and demonstrated the fact that the 
nature of the atmosphere in which the annealing 
was carried out was of little or no Importance, the 
essential point in this regeneration of the strip 
lying in the high temi)erature to which it had been 
healed. Fig. 4 shows the structure at 200 diams. 
of the regenerated material, and explains at once 
the renewal of the ductility. The cell walls of free 
carbon have disappeared, their place being taken 
by Isolated patches of graphite of what may be 
called normal character. 

This change brought about by the high tem- 
perature suggested that It might prove a way out 


annealed at 0.50°— 1000° C. before being taken to 
the rolls, the graphite would be already In a more 
or le.ss innocuous state and further treatment 
would unlikely to reproduce the “ biscuit’' con- 
dition. Experiment. s on these lines were carried 
out but never l>eeame a practical snccess. Although 
the noduljir condition was obtained for the 
graphite the material could never be rendered 
quite ductile enough to pass tlu* drastic tests 
required. This treatment was, theri'foro, never 
followed up, and as the only nmialning way out 
of the diflieulty seemed to be to oxidise the carbon 
in the furnace the six^clal tmitment already 
referred to was adopted and proved completely 
siK'cessful. 

In order to determine as oxacdly as possible at 
what temr>orature the nickel carbide in solution in 
80 : 20 cupro-nickel becomes unstable a series of 
strips of high-carbon cupro-nickel were annealed 
in a salt bath for 1.5 minutes at gradu.ally ascending 
tem]H‘ratures. The anneakMl strips wore tested for 


brittleness by a bending test and (lualltatlvely for 
free carbon. Tlu‘ results are given in Table I. 



Table I. 


No. 

! Temperal lire of 

' Nutnber of | 

Free carbon 

anncaliu^ 

! heiulH eudured 


0. 



1 1 

620 

;i 

Absent 

2 1 

680 

5.^ 


3 

740 

U 

Present 

4 

810 

3 


5 

880 

4 


0 

950 


M 


As will 1)0 seen the strips annealed at tem- 
peratures up to 080° 0. wiTo each softer and more 
ductile as the temperature was ralse<l, a result 
whieh would he expected since the best annealing 
temperature for 80 : 20 cui>ro-nIckcl is in the region 
of 720° 0. The next slrif), however, annealed at 
740° r., was quite brittle and po.'^.scssed the struc- 
ture of tig. 2. The furl her Increase' of tem- 
perature resuUs in some return of the ductility, 
whieh went on, though a I a eonlimiously slower 
rate, up to the highest temi)erature tried. The 
structure of No. 0 was that shown In fig. 4. The 
tenqxrature at whieli niekel carbide becomes un- 
stable Ks api»arently in the region of 700° C., 
whieh la In good accord with the estimate of 
050°— 700° 0. due to G. A. Boeddicker (.T. Inst.“ 
Metals, 1912, 7, 181). 

A few determinations were made of the specific 
gravity of samples In the as-cast condition, i.e.p 
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with the carbon In the combined form, and also 
after annealing at 1000° C. to precipitate the carbon 
in the graphitic state. In each case the precipita- 
tion of free carbon resulted, as might be expected, 
in a decrease in the denary of the alloy. 

Table II. 


Carbon % 


Sp. gr. in as-caet Sp. f?r. 

condition after annoalin^ 


0'0i2 8'915 

O’OGl ' 8 '900 

0‘07:{ ; H‘887 


8*881 

8*882 

8*879 


Moan ... 


8*901 8*882 


A large niimlKu* of records have been exjimlned 
to determine if possible at \vhat percentage of 
carbon graphite is first ])r(‘cipitaled and what is its 
solubility in the alloy in tiie solid slate, the 
pertinent resuils being collected in T.able HI. It 
will be seen that in two (‘ases less than 002% of 
carbon remains in tlu‘ combined form, and tliat 
with no more than 002% of total carbon graphite 
may be jn’eciintaled. 



'Table III. 


Total carbon 

j C’ombinod carbon 

i'ltio carbon 

%■■ 

0*098 . 

1 ■ ■ % ■ 

i 0-0.56 

0 042 

0*06 

i 0*03 

0*03 

0*08 

! 0*03 

0*03 

0*059 

! 0012 

0*017 

003 

0*03 

1 lace 

0*02 

: 0'02 

trace 

Carbon coiitents of loss than 0-01% 
rely harmful. 

are in practice 


In conclusion it may be wortli wliile to point 
out that cupro-ulckel melted in the crucible may 
contain suOicIeut carbon to result in a jnvcipila- 
tlon of grai)hite on annealing produel ng ty ideal 
biscuit metal. Carbon eontents of 0100 and 
0’124% have been observed in tin‘ crucible-molted 
material, both of which yielded bi ll He strip when 
annealed, and in no case have I be authors cxainimMl 
typically biscuit ciii)ro-nieUeI in which free carbon 
was not pre.scmt. 

The authors wish to reconl tbeli* tbanJis to Mr. 
J. Kent-Smlth for his cordial eo-operalion, and to 
Mr. W. K. Carratt who ni.ade tin- very considerable 
number of clieinical anMlys<‘S necessarv in Ibis 
Investigation. 


NOTES ON THE ESTIMATION OF PHENOL IN 
TAP OILS. 

Blf G. CAXnia.LL CETUIE, 1-.I.C\, A.K.T.C, 


When the crude phenol acids, washed to remove 
I sulphuric acid and containing ether, are dried over 
this substance an obstinate sludge is formed. 
Difficulty is also experienced in washing the phenol 
acids free from sulphuric acid; if that process is 
not complete the phenol distillate will be contami- 
nated with hydrochloric acid, owing to small pieces 
of calcium chloride being transferred with the 
viscous liquid to the distillation flask. To obviate 
this the crude acids containing ether were distilled 
without drying and the ether and water distillates 
collected separately In a sc'paratlug funnel, distlllu- 
tioii being continued to 210° 0. after changing t he 
condenser. This distillate, free from water, was 
collected In a ciOO-c.c. round bottomed flask, tlgbtlv 
stoppered to exclude moisture. The flrst condenser 
was washed out with the ether, which was then 
added to that in the separating funnel and the 
aqueous distillate was saturated with sodium sul- 
phate. Thu contents wer<‘ well shaken, the water 
run ofl, and the ether solution dried over plaster 
of Paris and tillered into the distillate to 210° C. 
On fractionation over a Young’s 32-pear head, only 
a trace of moisture was obsei*ved in the head aft(?^r 
the ether had distilled off. The first two or three 
drops coming from the side tube were discarded 
in case they were coiilamlnated with ether vapour 
and moisture; th(‘ eondeuser was changed and dis- 
tillation continued to 19.5° (’. (corrected). On 
drying these distillates with fused calcium chloride 
variable results were obtained, as was also the case 
with other dehydraliiig agemts used. The results of 

this i)rocediiro were 1*5 2 7)% too lilgli on mixtures 

containing 1.5—20% phenol. A quantity of calcium 
cblorid(' was pre{>ured by fusing in n porcelain 
crucible placed in a mullle and cooling in a current 
of carbon dioxide. Tills sample was tested both on 
distillates to 19.5° C. and on mixtures of phenol and 
o-CTe.sol of known solidifying ])oint to which some 
wnt(‘r bad been added. The effect of plaster of 
Paris and anliydrous sodium siilpliale on the same 
samples was tried. 


No. 


1 

a 

4 


Solldi/yiTig point of tor drying with 


Original 

Fused 

Plaator 

Anliy- 
d 1-0 us 


<*.'dc*iiiiii 

of 

Hoditiin 


etdorido 

1 Paris 

Hiilpliate 

” C.' 

0. 

1 0 C 


191 

19 1 

19-2’r) 


lS-4') 

— 

18.65 

- 

ISHf) 

— 



17-45 

— 

18 25 


10-86 

17-2 

IC-l 

IG 85 


Nos. 1 -d are ligiires for the final distillate to 
lUo-* C. Nos. 4 and 5 for the same after addition of 
water. 

A mixture ot 70r.% phemil ami o-cresol was 
made up and OT.% of waler added. The Kolidlfyimf 
"•»» h>0KO(i (wllhout water 
..•J0.J Tortloiia were drl.-d over various drviiw 
agents witli llie following I'csults .* 


A uuml)er of exi)oriments were carried out to I 
compare the dilTerenf; methods now in use for the ! 
estimation of phenol in fractious from coal tar oils, i 
with a view to devising a more rajfld method. ’ ■ 
Lowe’s method was not examined as it. requires ! 
rather a large bulk of liquid; that by Knight, i 
Lincoln, and others (J. Iiid. Eng. Chem., 1018, 10, i 
9) gave a low result and involved very tedious 
working. The methods by Fox and Parker (this 
Journal, 1918, 205 t) and Weiss and Downs (J. Ind. 
Bng. Chem., 3917, 9, 5()9) comi>are very favourably, 
the latter giving a slightly higher result. It was 
decld^ to experiment with the quicker method, 
Parker, and to shorten this 
If ^^Ible. The experiments indicated that calcium 
Chloride was not a satisfactory agent for drying. 


Solidifying poiuta 

Drying ugont 12 hours IS^ctilrM 

w C ^0 

Calcium chloride 21*7 21*7 

Plaster of Pans 19-7 19.55 

Anhydrous sodium sulphate 20*8 20*8 

Thus none of tlu' drying agents employed extracts 
a I the moisture from phenolic mixtures. It has 
also been found I hat the percentage of phenol, 
calculated on the original sauiide, was not altered 
appreciably by drying the distillate before Anally 
mixing with pure phenol. The solidifying points 
were raised by one sample of plaster of Paris and 
lowered by another, although both samples set well. 

The method mentioned above was modified and 
tested with a synthetic mixture. The ether used for 
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"^Washing the sulphate liquor was replaced by benzol, 
which dissolves only about 0-2% water. The mix- 
ture Is dissolved In twice its volume of benzol and 
extracted with a 10% solution of caustic soda. Two 
extractions are necessary, first with 400 c.c. and 
finally with 100 c.c. The carlwlate solution Is 
allowed fo settle for about 30 minutes, run off, and 
distilled wilh steam. To prevent dilution It Is pre- 
ferable to heat the solution almost to boiling before 
passing the steam, and to continue heating with a 
small fiame during the distillation; about one hour 
Is sufficient to drive off all the neutral oil and 
naphthalene. After cooling and transferring to a 
2 -iitre separating funnel, the phenol acids are 
liberated by means of dilute sulphuric acid ( 1 : 1 ), 
keeping the liquid cool. The liquid gradually turns 
milky and the acid i>olnt is reached, when evolution 
of carbon dioxide from carbonate in the commercial 
caustic soda becomes i)ermaneut; this is observed 
on opening the stopcock after shaking. After 
standing for about 4 hours the sulphate liquor is 
separated and the phenol acids ur(‘ transferred to a 
300 c.c. separating funnel. The sulphate liquor is 
extracted three times with benzol, using 30 c.c. for 
eacli extraction. The benzol is added to the phenol 
acids and the water which separates Is run oif and 
discarded. The liquid is transferr(‘d to a 300 c.c. 
round-bottomed flask and fractionated over a 
Young’s 12-j)ear head. The flask and head are 
separately protected by means of cylindrical wire 
gauze screens about 3—4 in. diameter. Tlu? water 
distils off witli some benzol at about 75 ° C\, after 
wldch the remaining benzol passes over praclically 
free from water. (Globules of water cau be 
removed from Ihe bulb of the thermoineler and 
inside of head above the side tube before the benzol 
Is completely removed.) The first two or three 
droi)s of phenol distillate, coming over at about 
180° C. from the side tube of the column, are dis- 
carded in case (hey are contaminated with Ik‘uzo1 
vapour and moisture. The condenser is then 
changed ami the distillate ((► C. collected in a 
tared apparatus from which nioi.sture is excluded. 
A round-bottome<l flask should be used for this 
purpose in case o-cresol has to be added to give 
more tluin 50% of phenol acids in the dls(lllat<‘. 
The distillate* is mixed with pure phenol, without 
previously drying, and the i)ercenlage of pheuol is 
n'ad off from tlie curve. In one experiment (he 
mixture actually conljiined 35*25% of phenol; 
14 01% was found. 

The solidifying point of this distillate varies 
greatly for different mixtures and also with the 
s])eed of distillation, aud It is advisable (hat the 
rate of distillation should not (‘xceed 1 drop a 
sec*ond, es])ecially if this distillate will contain less 
than 50% of phenol. Theoretically if only jihenol 
and o-cre.sol are i)resent the solidifying point should 
not fall below 10 ° (’., and the solidifying point of 
this distillate should give a rough measure of the 
other cresols present and also of (he e 1 fi(‘i(*ncy of 
fractionation. However, it has been found by ex- 
I)eriment that, if the distillate contained excess of 
o_cresol, the solidifying point can fall as low as 
5 (t. without affecting api»reciably the llnal results. 
The solidifying i)olu(s given in the table were 
obtained using the same original oil, and with 
plaster of Paris as a dehydrating agent for (he 
ether solution as described above, but k(*eping (he 
rate of distillation at, less than 1 drop a second. 

From the figures given for the oil of unknown 
phenol content, It would st^m that the better 
the fractionation the higher Is the percentage of 
phenol found. All the distillates were over 50% 
calculated on tlie phenol acids and therefore 
^omplled with Fox and Barker’s recommendation. 
None of the fractions was appreciably affected by 
the dehydrating agents. Afi regards the synthetic 
mixtures, the phenol content found was too high 
In the experiments In which drying was employed 


and only slightly low when no drying agent was 
used. It remained therefore to choose between 
drying with an agent which would give a high 
result, and eliminating the water with benzol by 


% Distillate to 
195® C., on phenol 
acIdH 


50 7 
.57 -3 
58 03 

.Synthetic mixture, 
ether sohition 
dried. 

03-5 

.58-2 

781 

Synthetic mixture, 
not dried 
635 


Phenol in 
distillate 

Solidifying 
point E.^C. 

rL- i 

i-s 

Sj S ; 

Pheuol in 
oilgiual oil 

% 

■ 

“C. 

% 

6U3 

1 1605 

ap. 20 

34*76 

64 4 

18-35 

M 21 

36 88 

64-8 

I 18-45 

„ 21 

37*6 



% I % 

Phenol i Phenol 



In mixt. ' found. 

43 1 

1) 

19 

26-0 ! 27-4 

30 '2 

10 

22 

14 7 1 17-1 

65 68 

lU 1 

22 

50 03 51 33 

27-8 

about 

1 5 

22 

15 25 1 14 91 


E. reprosonte solldifriiig point us found- T. is solidifyink 
point from Fox and Barker’s curve, If distillate only 
contained phenol and o-eresol. 


dislillaiiun and careful exclusion of moisture after- 
wards. The latter i)roc‘edure is uiuch quicker and 
seems to be justified, since none of the existing 
methods gives Uie true value of phenol within 1 % 
either way. 

If the oil under oxaminjition contains more than 
50% soluble in alkali, it is advantageous to mix it 
with twice its volume of lx‘nzol before extracting 
with caustic soda; this results in a quicker and 
better separation and also shortens (he time of 
steam distiilation. 

A 10% solution of caustic soda has the advantage 
of dissolving loss neutral oil and giv(?s less trouble 
with sodium sulphate crystals when there are 
phenol acids liberated. No noticeable decomposi- 
tion of the cresols occurred during steam distilla- 
tion when alkali of this strength was used. The 
volume of sulphate litiuor obtained is about 700 c.c., 
which is not too large to handle during washing. 

Comparing benzol and ether as solvents, the other 
extracts more phenol from the sulphate liquor but 
t.'ikes up mueh water. lli*at is liberated on addi- 
tion of wet ether to the wet phenol acids; this 
great alUnity may be a diwidvautage when 
separating by distillation. Benzol extracts prac- 
tically all (ho phenol, dissolves mueh less water, 
and, us stated before, carries off all the water on 
distillation. 

The pai»er by Fox and Barker, previously cited, 
should be rebured to for thermometer corrections 
and for the metliod of taking the solidifying point. 

In conclusion, I wi.sh to record my thanks to Dr. 
Percy E. Spielmanu for his continued interest aud 
for lh(‘ valuable advice whlcii be has given during 
the preparation of this paix*r. 


THE EFFECT OF COOldNO BURNER GASES 
ON THE CATALYTIC ACTION OF PLATINUM 
IN SULPHURIC ACID CONTACT PLANTS. 

«Y s. T. T. (n:.MJY, a. 1 . 0 . 

In order to start the react iou 2 SOJ-I-O 3 2SO.^, 
In presouco of iflatinum, it is necessary to heat to at 
least 300° C. ; the reaction proewds with maximum 
velocity when the temperature ranges from 3 ^)° to 
450° C. The reaction is strongly exothermic, 45,^ 
calories being evolved. The higher the tempera- 
ture the more rapidly is a state of equilibrium 
attained, but the more unfavourable Is the final state 
of equilibrium for the yield of SO.» as the reverse 
action Increases rapidly with temperature, when the 
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gases are in contact with platinum, although In the 
absence of contact substances sulphur trloxlde is 
very stable at high temperatures. 

In working a contact plant, the temperature of 
the gases before entering the platinum chambers Is 
brought up to about 420° C. by means of a battery of 
pipes passing tlirough tiie flues of a strong coke lire. 
An intense evolution of heat takes place where the 
gases first meet the platinum, and consequently 
their temi)erature Increases very considerably as 
they pass through the whole .system, so that on 
emergence they may be as high as r»40° C . ; at this 
temperature the back reaction will have proceeded 
to a very considerable extent, resulting in a serious 
loss in efliclency. 

In order to reduce this final temperature, exix'ri- 
ments were conducted, in which the gases w'ere 
cooled as they passed through the later platinum 
elements. The cooling was effected by means of air 
pipes fitting in grooves and passing over and under 
the platinum elements. The air was .supplied as a 
continuous blast from an air compressor w’orking 
at <)0 lb. to the sipiare inch. Needless to say this 


would be an expensive method to be adopted; but ’ 
it served the purposes for which the exi)erlmenjts 
were carried out. 

The maximum conversion will take place in con- 
tact with the first; platinum element, and the Idea 
was to reduce the temperature at emergence back 
as far as possible to the original temperature 
(400° -420° C.) before the gases entered the second 
element, and to repeat this in the successive 
platinum elements employed. 

Tests were carried out on two separate units, A 
and It, and comparative conversions recorded by 
means of continuous tests running over 12 hours, 
and also by catch samples of the gases taken at any 
time. First, It unit was running without air 
cooling, whereas A unit was having Its i)latiuum 
el(‘ments cooled by means of the air blast. Keeping 
the preheater temperature at 420° C. during 24 
hours, the temperature on emergence from platinum 
elements droi»ped from .522° i). to 475° 0., i.e. 47° C. 
The corres[)on(iing temi)erature of B unit wa.s 
518° G. The following table show's the results over 
the ix'riod concerned. 


Tarlf. 1. 


A Unit 


IJ ITnit 


Time 

Prohoator 

Tomperaturo 

Gatoh 

(’onl.iimous 

test 

conversion 

Pn-hcitor 

Catch 

Continuous 

tomporature 

emertfenr^e 

conversion 

toinpernt.ur,, 

conversion 

tost 

conversion 

10 a.in. 

! PiO" 

.'.20° 



420" '.18° 



12 noon 

420" 

'll 2° 






3 p.m. 

422" 

;)00° 

88 5% 

• 89 0% 


i 

■ 88'.V;o 

fl p.Dl. 

i 424° 

190° 




88-5% ' 1 


9 p.in. 

420° 

420' 

’90° 

J 



;J 


12 m’nt. 

480° 




1 1 


3 a.m. 

6 a.m. 

420° 

120° 

484° 

481° 

89-7 % 1 

1 

• 90 1% 


1 1 
1 1 

87-0% 

0 a.m. 

, 410° 

475° 

J 



I 

1 


It can scarcely yet be said that the A unit has 
become settled— although even now there is a 
decided tendency for tlie percentage conversion to 
increase. During the next 24 hours, a striking rise 
was noticeable on A unit, B unit remaining 


stationary at 80 0%. Keei)ing the preheater tem- 
perature the same on both units the exit tempera- 
ture on A dropi)ed another 7° C., owing to con- 
tinued air cooling— the lowest temiieratiire record(Hl 
being G. The I’esults are tabulated below 


Taiu.k 2. 




A 




n 

Time 

! Pi-ehoater 

Kxit 

( 'otch 

(.’•mtimiou.s 

test 

conversion 

i’rehcaU'r 

Exit ( Htch ! Footii'uo.ih 

toinporaturo teinporature 

conversion 

teuiperatJire 

tcinp..™(ur.. conveiBi.in ; 

9 a.m. 

410° 

47.)° 



420° 

a IS" . 

10 a.m. 

422° 

478° 


1 



12 noon 

3 p.m. 

420° 

416° 

4 72° 

4 72° 


^ 90-2 % 


I 

” ' HO'7% 

6 p.m. 

420° 

4 70° 

i 

1 



9 p.m. 

424° 

472° 

88-9% 1 

1 


1 • 

12 m’nt 

120" 

470° 

89-9% 1 



87 1% 1 

.3 a.m. 

0 a.m. 

i2 4° 

422‘ 

472° 

40.8° 

90 4 % I 

1 

■ 911% 


/o , 1 

” 89 0%, 

0 a.iu. 

4 20" 

4(58° 

J 



1 j 


The main fact is now clear, namely, that the con- 
version on A unit has risen about 2%, when^as on 
B unit no great improvement is apparent. The ; 
conditions on both units ai-e the .same, with the ; 
exception of the exit temperatures. With a pre- j 
heater temi)erature of 420° G. w’e have almost, i 
reached ih(‘ lowest iK)S8lblo exit temi)Grature obtain- 
able by this method of cooling. It was now decided 
to reduce the preheater temperature to 400° C. and 
to note the further effect on conversion and exit 
temperature. The results arc* shown in table 3. 

Unfortunately the continuous test failed for the 
12 hours 0 A.M. — 9 r.M., but the other results are 
sufficiently consistent to allow conclusions to he 




A lijiit 


Time 

l^reliealor 

teinp’tnre 

Exit , 

teiMp’tnrc i 

(’atoll 

conveiHlon 

Gontlnuoufi 

test 

conversion 

9 a.m. 

420° 

408° 



12 noon 

392° 

408° 

i 90-1 % ; 1 

1 

3 p.m. 

400° 

404° 


>- Tost 

6 p.m. 

400° 

403° 

1 

, failed. 

0 p.m. 

400° 

4.58° 


1 

12 m'nt 

402° 

4.54“ 

90’0 % 1 

1 

3 a.m. 

398° ; 

446° 

1 1 

90 0% 

6 a.m. 

402° 

442° 

i) 

1 
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drawn. With a further drop of 26® 0., i.e. 76® C. 
in all, the indication is for the conversion to drop 
slightly, or at all events, not to increase. During 
the whole 24 hours, B unit remained as on the two 
previous days, with an exit temi>erature of 618® C. 
On rediK'lug the prehealer temi>erature to 400® C. 
the lowe.st exit temperature recorded was 504® C. 
and the lilghest conversion 88 0%. 

We have now reached the lowest tenii>eratiire 
(442® 0.) at which it is safe to assume the maximum 
forward ^‘action; and the air cooling was now' 
withdrawn from A and transferred to B unit, so 
(hat its exit temperature was allowed to rise as high 
as it might, with a preheater temi>erature of 400® -- 
120® C. By thus transferring from A to B, it Is 


towards improvement later. It should be men- 
tioned that owing to an electric power breakdown 
a whole 24 hours’ interval elapsed between the times 
of flnlsldng tests on A unit and commencing on B, 
and this also accounts for the comparatively low- 
exit temperatures obtained on restarting exj[)eri- 
ments. 

The results still show a great d(‘al of variation, 
yet it is quite clear that A conversions are decreas- 
ing, and B increasing, although not with the same 
decisiveness that A increased. The 01*5% conversion 
on B at 6 p.m. is very probably too high. 

During the next day the preheater temi)eratures 
of both units were droi)ped to 410® G . ; and In conse- 
quence the exit leinperatuni on B unit dropped as 


Tablf. 4. 


A H 



Ihoiioator 

Exit 

< 'ateh 

( 'etilitiueUB 

t(iSt 

converHion 

I^r(dieat('i‘ 

Evil 

t'atcli 

ContinnoUB 

Time 

temp. 

temp. 

oouvorfiioa i 

temp. 

temp. 

coiivtMsioii 

t**st 

convciBlon 

!) a.m. 

420’ 

510" 

1 


•400* 

•468* 




12 uoou 
.8 p.m. 

4 p.m. 
a p.m. 

;; 1 

.. 


Failed i 

1 

420* 

424* 

424* 

41G* 

478* 

474* 

470* 

406* 

1 Condition 
y too 

1 unsettled. 


Failed. 

8 p.m. 


,, 

■ J 


410“ 

46ft* 

j 



12 m’nt. 


,, 


1 i 

416* 

466* 

910% 
90-7% i 



3 a.m. 



88-6% : 1 

L MS ii% 

424* 

472* 


1 891% 

6 a.m. 


,, 

' 1 


424* 

472* 

8fl’8% 

1 

0 a.m. 



, J 

1 1 
'1 

410* 

1 472* 

910% 

J 

1 


® The air cooling had reoorninoaood at 6 a.M. — before the coke fire had l)oon inado tip to nonnal strongth — whereas 
on A uuit, no air cooling had taken place. The exit tomporaturo has i*emalned almost steady at 4 72“ Uhe teniporaturc 
that appeared to be most satisfactory on A unit), and although the tendontjy is towards improvement, It Is not verv 
marked. The most noticeable msult is the surprising drop on A unit to 88-6% from 91%. During the next 24 hours 
the preheater temperatures wore again maintained at 420®C., and on H unit the exit tomperaturt^s dropped to 4U0*C * 
I'.e. a total drop of 58* C., and a further drop from the previous day of 12* C. 

Tablk 5. 


Time 


9 a.m. 
12 iioon 

8 p.rn. 
<> p.m 

9 p.m. 
12 jn’iit. 

3 a.m. 

6 a.m. 

9 a.m. 



A 



B 



Prolioater 

Exit 

Cat(di ' 
conversion 

conversion 

• Pixdieatcr 

Exit 

Catch i 

temp. 

(Aunp. 

i temp. 

temp. 

conversion , , 

4 20* 

.)18* 


416* 

470* 

j 




1 

424* 

470* 





87(1% 

426* 

462* 


89-3% 



1 

416* 

460* 

i.lo% 1 



; I 

424* 

464* 




87-6% i) 

414* 

466* 

89-8% 1 




1 89-2% 

422* 

428* 

470* 

470* 

1 

i 

90 0% 



: ) 

420* 

468* 




Tahli: 6. 


.V 


B 


Time 

Prolieater 

n 1 

Exit 


ContImiouH 
i test 

i converBion 

1 Pivdioatcr 

Exit 


Continuous 

temp. 

temp. 

converHion 

j temp. 

temp. 

conversion 

1 

test 

converHion 

9 a.m. 

420* 

.518“ 


j \ 

■ 412“ 

464* 



12 noon 

410* 

510* 



; 420* 

466* 

i 

) 

3 p.m. 




8s-o% 1 

1 410* 

4 62* 


t 89-5% 

6 p.m. 




i 1 ' 

i 412* 

100* 

i 89-4% 

9 p.m. 




C ' 

1 412* 

454* 


) 

12 m’nt. 



88-8% 

j 

i 410* 

456* 



3 a.m. 

6 a.m. 

9 o.m. 

!! ' 


88-6% 

) 1 

410* 

: 410* 1 

4.56* 

•154* 

, 89 2% 

1 

1 895% 



possible to eliminate any irregularity one unit 
possesses over the other, and to which irregularity 
any of the above results might be due. The exact 
constructional similarity of the two units sliould be 
emphasised. The preheater temperatures were 
again brougtit up to 420® 0. on each unit and the 
maximum supply of air put on B. As In the case 
of A unit, the results were somewhat Inconclusive 
during the first day but showed a decided tendency 


low ns 454® C.— a further drop of 6® 0. and a total 
drop of 64® C. 

The same result is now apparent, ns on A unit, 
when the preheater temperatures are dropped below' 
420 0. and the exit temperatures become correspond- 
ingly low, namely, that the conversions again drop 
and we now have them again approaching the 80% 
figure. 

During the last day, the preheater temperatures 
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on both units were 400® 0. but no lower exit tem- 
perature was recorded, and the results show a 
similarity In the conversion figure, viz. 454® lowest 
temperature and 89-3% the highest conversion as 
against 884% on A unit with exit temperature at 
510® 0. 

From these results the same conclusion can be 
drawn as when A unit was subjected to air 
cooling, namely that the preheater and exit tem- 
peratures have decreased below the value for 
maximum conversion. The same figures show up 
remarkably well on Ixifh Independent units — pre- 
heater temporal ur(‘ 420® 0. and exit temperature 
470® 0., yield maximum conversion of 91% — a 2% 
average increase ov('r the figure obtained when the 
unit was working wilhout being air-cooled. 

Attention should be drawn to the condition of 
the platinum during those experiments, it was 
In a comparatively fresh condillon, and the 
olemonls in both units had been Inserted simul- 
taneously. 

t^ummary.— An average conversion of 80% is 
obtained when the reaction in the platinum cham- 
ber is allowed to lain Its course with no attempt 
at cooling. When the maximum amount of air 
cooling was brought Into play with a preheatcT 
temperature of 420® C., the exit temperature 
dropiH'd to 470® 0., and an average conversion of 
01% was obtained, showing an increase of 2%, 


80%, the same as without cooling, this also being 
the average figure for the other unit working con- 
currently with no air cooling. The results may 
bo expressed graphically ns shown in the diagram. 

I Note— In plants working with sulphur (98— 

j 90%) direct, this 2% Increase in efficiency does 
I not carry so mucli importance- as in plants using 
pyrites containing only 40—50% S, and from which 
I ore It is very difficult to extract the whole of the 
! available sulphur. Usually an unavoidable loss in 
I efficiency is due to 5% available sulphur remaln- 
■ lug In the cinders, althougli with care, and proper 
! w'orUIng of the burners, this may he reduced to 
, 3% or even lower. In order to make a pyrites con- 
: tact plant wmrk satisfactorily, great care must be 
paid to every opportunity of Increnslng the 
! efficiency, and the two most Important means are : 
i (1) Maximum conversion — i.e. minimum gas escape 
at exit; (2) minimum sulphur content In burnt ore. 

The first has been already considered, the second 
can only be attained by careful and scientific work- 
ing of the pyrites burners. 


DETERMINATION OP BENZENE, 
TOLUENE, ETC. 

BY II. (!. COLMAN AND E. W. YEOMAN. 



EX/r TEMPERATURE 

corresponding to a drop of 50® G. Finally, the 
preheater teuifK^ratures were low’ered to 400® C., 
resulting in a further drop of exit temperature 
to 450® C., i.e. 70® (k iu all. The conversions now 
started to decrease, eventually reaching the figure 


(See this J., 1010, 57'!.) 

Dr. P. E, Si’iEi.MANN writes : “ The authors are 
to be congratulated on their valuable work ami 
coordination of imjthods, which must houceforth 
be accepted as the standard pronouncement on this 
section of analysis. The only w’cak point that I 
can di‘tect — and it is not a serious one— Is the 
assumption tliat In a sample of crude benzol the 
l)ro}!ortion of [)araflin nssoelaled with benzene, 
toluene, and solvent naphtlia is .'ipproximately the 
same : my ex[)(‘rien(‘(‘ is, on the contrary, that, 
on an average, pa ratlin Is found with these three 
products in the ratio of 1 : 2 : (5. Further, the 
authors are not correct in staling that the method 
employed in estimatlug carbon bisulphide (as 
described by myself and Wheeler) does not allow 
for the changes in volume when benzene and 
carbon hisnlphlde are separated : this allowance Is 
made automatically by interT)retntlon of results 
lH*ing made by means of an experimental and not 
a calculated cuiwe.’* 
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PAINT PIG^IENTS : THIOIll HISTORY AND 
DEVELOPMEN^r. 

HV 8 . J. CXHJK, II. A. 

The pruclice of our inosl. ancient ancestors of 
daubing their bodies with various coioured earths 
Diixed with fats or greases probably marks tlie 
earliest use of paint plgnuuits. Tlie savages often 
jjaliited their huts as well. Tlu‘ use* of cosmetics 
was not unknown to “ the ancients,*’ for a face 
pow'der fouml in its original potlery-box of about 
K.c. 400, in the neighbourhood of Athens, proved 
to be a mixtur(‘ of wjiite li*ad and whiting. Tht‘o- 
phrastus, I'liny, and Vitruvius describe lh(‘ manu- 
facture of white h'ad and vinegar, and naxlern 
processes do not dilfer ess(*ntially from those of tlie 
days of tlie classical writers. 

The history of iiigimmts is really one with that of 
paints, which is closely bound up with that of 
varnish. The manufacture of varni.sh has jirobably 
been continnous since th(' time when the Egyptians 
varnished the cases in which they enclosed their 
mummies; sonu' (»f thos(‘ which now exist are at. 
least 2500 years old, and the varnish is still in an 
1 ‘xcellent state of preservation. 

The trend of thought on thi* subject of painting 
in i»re-Revolnl ion days is indicated liy the following 
jtaragraph ; “ d’he slmi>k‘ habits of the early 

settlers, their poverty and si ruggh's for subsistmice, 
prohibit(‘d the use of paint for decorative purjiosos, 
while the abumlance of timbm; lendered it, nnn(S‘(‘s- 
sary to b<‘ at any great expense to protect the 
wood from the dc'striicllve iiclion of the elements; 
so that, the use of i»aint was not only discouraged 
as ext ravagano(\ but hislory reoords that, tlu* R<*v. 
'J’homas Allen, of Charleston, near Eost<m, was 
calk'd to account in IT.'lh foi’ having i>aint on his 
dwelling. It was considered that by so doing he 
was encouraging the tendency to show aristocratic 
ays of living that would endanger the morals of 
tl community.” 

1 ort unately. there Is no longer any question as 
to the im])orlance of the use of paint and paint 
mat(‘rials with suHlcii'iit fre(iuency to firotect and 
preserve buildings and structures of all kinds from 
decay, rot, and tinal d('St met ion. Prof, King said 
recently that the lossi's (‘nsiiing in Kansas through 
lack of paint wi'iv much greater than the losses 
sustained by lire'. 

The paint indu.siry is doing a large pari in stem- 
ming tli(‘ tide of economic wasltg and in the TTnited 
States the (‘amiiaign undertaken by the Paint IManu- 
factnrers’ Association has n'sulted in the im-reaseil 
and more intelligent use of mixed paints. In 
Canada the canqiaign advocating the greater use 
of paint has only lu'cii taken u]) in v<‘ry reci'iit 
years, but it is signilicant to note that in’ spite of 
the Avar tlu* use of paint increased very largely, 
and was reflected in the iniTcased business iloiu* 
by leading makt'rs. 

For th(‘ classification of paint jiigments two 
methods have been u.sed. I loth serve to define fhe 
classes, the dlflen'iice being due to the differing 
pur]>08es for wiileh they were framed. The flr.st, 
really an artist’s classification. Is due to Sir 
Arthur Church; the second, a paint manufacturer’s 
outline, is a modification of that choseiiPby Maxi- 
milian Toch In his “ Chemistry and Technology of 
Paints.” 

Church suggests eight different groups, which he 
says form n convenient, though not scientiflcally 


correct, classification. The eight groups are : 
(1) Oxides. (2) Sulphides. (8) Hydrates. (4) 
Carbonates. (5) Silicates. (h) Ollier inorganic 
salts. (7) Organic compounds. tS) Elements. 

1’lie second and more common classification— one 
princi])ally according to colour- conslsls of nine 
groups : — 

(1) Tlie wliit(^ pigments. (2) Tin* inert filk'rs or 
extenders. Cl) The oxides of lead. (4) Red pig- 
UK'ids. (5) Rrown pigments, (fi) Yellow pigments. 
(7) Blue pigments. (8) Green pigments. (9) Black 
pigments. 

Reference will only bt' made here to the first tw'o 
groups of file second classification. 

77o; irhitc pifjmenis. — Of jhe white pigments the 
oldest and best known and si ill the most exten- 
sively used is white lead. Whiti* lead and lltho- 
pone are both precipitation iiroducts; the zinc 
oxides, leaded zinc, zinc lead, and basic sulphate 
Avhile lead or sublimed white lea<l are fume process 
pigments. Theo[ihraslus (.‘J7.‘»— 2S7 ii.(M is gene- 
rally credit<‘d with being tlu' first maker of white 
lea<l; he is quoted by Kk'in in his “History of 
Si tones ” as follows: “Lead is plac'd in earthen 
vessels over sharp vinegar, and, after it has acquired 
some tlilekness of a sort of rust, whieli it commonly 
does in abonl, ten days, they open the vessels and 
scrape it ofl*, as II were in a sort f>f foulness; the.v 
then jilace Die k'ad over vinegar again, rei»eatlng 
over and over again the same method of scraping 
it till it has wholly dissolvinl. What has been 
serajied olT th(*y then beat to a jiowder, and lx)ll 
for a long time, and w’hat at last subsides to (be 
britlom of the vessel is ‘ Geruse.’ ” ’Phis old 
iiK'lhod undoubtedly produced the basic carbonate 
of lead, and the clay pot iiK'thod is still in use, 
though in a somewhat, develoiu'd form. 

\\hile lea<i is made by one of two processes in 
general. Either (lie old clay jiot method or Dutch 
l)ro<ess, or the lU'wer and commonly calk'd “quick 
process,” is usi'd. In ih(' Dntcli process a 
hn<*kle of thin sheet lead about four Inches 
whk' is rolled u]) and phued in .a clay pot 
of about a quart lor less) eapaeity. This pot, eon- 
tains aeelie acid. In llie bottom of llu' stack moist 
tanbark is spread. The pots aix' then }4aeed on 
slielv('s ov(‘r tlie bark and more jiols are placed 
<m boards. Avhich n'sl, on llu' lunk'rlying pots until 
lh<‘ stack is complele. After a lion I three months 
Iho nn'tallie k'ad lias Itetai entirely corroded; the 
stack is then taken down, llu' wliiU' lead broken up, 
washed, ami j>iepared for the market. Very often 
it is ground willi oil w’hile still wet and the water 
llins disphKH'd by oil. Some water remains in tliis 
inslane<‘, but then* is tlie advantage, according to 
some anlhorllies at least, that a small percentage 
of Avalc'i’ (under .'*%) adds to the working qualities 
I of this pigment in prepared paints. in 1911 the 
('stiniated world’s prodiielit)n of white lead, accord- 
ing to Klein (Paint ami Varnisli Soc., Loudon, 
lhl5), was 275,000 tons annually, distrihuled as fol- 
low's : llnile<l States, 120,000 English tons dry; 
England .55.000. Germany .'lO.oOO, France 22,000, Bel- 
gium 15,000, Russia 14,0()0, Italy 4.500, Holland 2500. 
Spain 2500, Gnnada 2500 tons. Tlu^ amount made 
by the stack or Dutch process was about 180,000 
tons. To-d,ay the sla(*k process is said to have 
been practically discardt'd in Ganada, partly l>e- 
canse of the slowness of tiu' process, but mostly 
because the Avhite lead makc'rs are satisfied that 
the product of the quick jirocoss Is quite as good, 
and it involved no long lying up of capital as does 
the older process. 

Of tlie quick processes there are many, but (he 
principle of most of them Is the same. The attempt 
is made to produce artificially and In greater con- 
centration the conditions which prevail in the 
stack. In the Carter process as used In the United 
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States, metallic lead is granulated, placed in large 
revolving drums, and sprayed with acetic acid and 
water. Carbon dioxide is passed into the drum 
and the agitation is continued for a period of from 
six days to two weeks. The white lead produced 
is thoroughly levigated and then dried. In one 
Canadian factory the process only differs in that 
acetic acid is sprayed over a tank full of granu- 
lated lead and the lead acvlate fornuHl returned 
until it reaches a certain density. Carbon dioxide 
Is then blown through tli(‘ Ihpiid and the white lea<l 
thereby i^roduced. 

Quick process wliite leads ordinarily require more 
oil to make i»aste lead than the Dutch process. For 
the latter, about 5 lb. (»f oil will work up with 
100 lb. of len<l. In point of ea.se of application 
white lead is uridoubledly the painter’s favourite. 
It also has greater covering power than the other 
white pigments except perhaps lilhopom^. When 
used alone with lln.seed oil, however, white l(‘ad 
dries to a rather soft, surface, which weathers to 
a chalky coat and is easily abraded. While zinc 
or zinc oxide, on the other hand, when mixed with 
oil, dries more slowly and yiidds a hard, almo.st 
vitreous surface. For this reason combinations of 
basic carbonate white h'ad and zinc oxide are very 
desirable and are mucli used. A favourite com- 
bination Is (10% basic carbonate white lead and 
40% zinc oxide. 

Basic sulpha (e whlh* li'ad dates back only to 
1872, and its introduelion is due to th<‘ W(U’k of 
IawIs Bartlett at that time. It is extremely .stable, 
very fine and amorphous, has good covering power 
and durability, and has (‘ome Into great lU'orninence 
as a constituent of paints in recent yc'ars. Its 
composition conforms ( lo.sely to FbSO^ 75, PbO 20, 
ZnO 5%. Much disciission has ariscui regarding 
the propriety of calling this product white lead, and 
the Paint Manufacturers’ As.soeiation of the United 
States took up the question, with the re.sult that 
in 1010 it was dt'cided that all forms of the ear- 
l)onate or Dutch pr(X*ess lead should b(‘ called 
“ basic carbonate white lead,” and all the sub- 
limed lead products should be known as ” basic 
sulphate white lead.” 

The great competitor of white lead is zinc oxide, 
which has been made commercially as a i)alnt pig- 
ment since about 1S50. d’he Xew .buj^ey Zinc Uom- 
pany, working on Frankllnite ore, develop(‘d a dinn t 
process which is now used for making the great (U‘ 
part of the zinc oxide on the American rnarkc'l. 
Frankllnite ore, whi<h is a zinc-iron-manganese 
spinel, is the only ore u.sed In the ])roductlon of lea<l- 
free zinc oxide. Tlie ore is mined, washed, crushed, 
and pa.ssed by a Iw^lt conveyor over a separating 
table W’here the frankllnite Is removed by an (dec- 
tro-magnet. The se])aratod on* coni :i ins about 
00% of iron, the balaiui* being manganese and zinc. 
The ore is then mixed with coal and .si»read on 
grates through which air is blown, wlien'by th<* 
zinc in the ore is r<*ducod. The oxidising atmo- 
sphere converts the volatilised zinc into oxide, 
which Is drawn by the aid of fans through largf* 
cooling pliK*s into fabric bags, and thesi* are tapprM 
at the bottom from time to time. White enamel 
paints usually have zine oxide alone as lh(‘ir i»ig 
ments. 

The ore used In the mannfaetnre of leaded zines 
and zinc lead pigments, which arc also made by 
the fume proco8.s. are zinc-load ores. The first 
used were those from Ti('advllle, Uolorado, and re- 
sulted in a ]>igiiient eonfaining about equal i)arts 
of lead snljdiate jmd zinc oxide. During recent 
jears the process has been considerably Improved, 
and now a r»0-^ 40 zine oxide-lead sulphate pigment 
Is the one used. I^he term ” leaded zinc ” Is now 
used to descrllM^* American process zinc oxides made 
by directly subliming and oxidising a zinc ore con- 
taining varying proportions of lead. These ores 


are plentiful, while the ores suitable for making 
lead-free zinc are not so widely distributed. These 
leaded zincs were the only ones available for use 
in the manufacture of paints, in the United States, 
during the war, the other ore being required for the 
production of si)elter. Four grades arc recognised 
in tin* trade, containing respectively 5, 10, 20, and 
.15% of luKsic lead sulphate. Zinc load white Is said 
to pos.sess all the virtues of botli zinc oxide and 
bjisie sulphate wliite lead, 

Litliopone was apparently first; produced by Orr 
in 1874, and at once develojicd in England and on 
the Continent. In America production is increasing 
and this pigiiK'iit is finding many new uses, notably 
in the manufacture of oilcloth and linoleum as 
well as in making many i>aints. It Is a very white 
l»Igment and has great covering power. It is pro- 
duced by double dc'composltion of solutions of zinc 
sulphate and barium sulphide. The composition Is 
approximately BaSO^, 70%; ZnS, 30%. The preci- 
pitated ])igment Is calcined, qnonehed, washed, and 
dried. The (lueneliing after the calcining .seems 
to be essential if the resulting ymodiict is to be 
a good paint pigment. Further oxidation of the 
zinc snlphid<‘ Is thereby prevented. The formation 
of zinc oxide In appreciable quantities is n defect 
ciiaracteristic of the earli(‘r makers. Heating not 
only dehydrates tiu* zinc sulphide hut produces a 
change in its physical condition, so that it forms a 
dense mass wllli a good body which can l)e ground 
more readily. Ctardner, in his ” Paint Researches,” 
slates fliat a mixture of ground barium sulphate 
and zinc sulphide is deficient in covering power, 
while lllbopone is conc(‘ded to be quite as good in 
hiding power as white lead. Tie explains this 
fdienomenon by saying that in the mixture there 
are transparent particles and opaque particles; 
while litboi)one consisls of transparent particles 
which have ndsorlx'd the oim(in(* substance, and 
con.seqiienlly lithopone lias considerably Ihe greater 
covering i>ower. 

The virrl fJUrrs and (‘.rtcndcrH. The u.se of the 
inert fillers or extenders as constituents of mixed 
paints is probably the most debalcd practice* in the 
paint -maker's work. Originally the use of such 
malerlals as baryles or Idanc fl,rr or silica in paint 
of any sort was rcgard(‘d as primd facie evidence 
of ndiiltoralion. Nowadays, iiowcvcr, a paint 
U not judged on the (‘vld'uce of its cbemlcaT 
analysis alone; the question of tiie pnriK)se to 
wbicb the paint is to be ])ut is also considered, and 
liic n.se of such fillers is justified from this point 
of view. 

Barium snlpliate comes on Ihe market either as 
the mineral b.aryt.cs, ground finely, and usually 
water-floated, or ns hlanc five, the prccb)ltntcd 
form. In neither form is it in use as a pigment 
alone, but it is used in large quantities In admix- 
ture witli white lead and zinc. II: is said to give 
grcal(*r body to a lead paint, and to jn’odnee far 
greater p(‘nnanence in Die finished work than is 
obtaInai>le i>v the n.se of white lead alone. It 
probai)ly finds its most n.sefiil application, however, 
as a base on wbleb various coal tar colours can be 
l»rech)ltated. Many j)ara-rod paints arc mnde 
wblcb contain 00% of barium snlpbale, on which 
10% of i>ara-red has been precipitated. A small 
p(*rccnfag(* of an inert filk'r is often imal to prevent 
a wliite l(*nd paint from s(‘t fling out to a bard cake 
in the can. Another use which Is a.scribcd to them 
Is that of giving the property of ” tooth ” to the 
painted snrfaeo, so that, when repainting liecomes 
necessary, the surface will hold the new coat of 
paint satisfactorily. Silica and asbestine are more 
used for tftls imrpose, however. Barium carbonate 
is practically new as a paint pigment. Only the 
artificial product la used. Ordinarily It is naed 
mixed with zinc oxide to form tRe basis of a very 
good flat wall paint. Silica is inert as a filler or 
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extender, but is useti to give “ tooth ” to the paint. 
It is made by heating quartz rock to redness, 
riuenchiiig in water, and grinding under water by 
[lid of drugstones; it is then washed, floated, dried, 
[ind bolted, and comes into coinnnu’ce ns an im- 
palpable white powder. 

Gypsum < r hydrated caleium sulphate is oftcm 
used as a lake base, and this is true to a somewhat 
less extent of whiting or eak*ium carboiiai.e. White 
mineral primer, Paris wliite, and gilder’s white are 
other names for chemically similar ])roducts. 

Kaolin is the china clay of commerce, and asbes- 
tine is a short fibre nsl)estos. 
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inOFUAi'TOMETIlY AND ITS APPIAGATIDXS 
IN TEGHNICAL ANALYSIS. 


L— THE PlIVSKWL Pit I N(’I PI>ES ENDER 
LYING REFRAGTOMETRY. 
iiY JAMES r. iMinae. 

Tile (‘iKunist has long Ik'cii in the habil of emidoy- 
ing jihysical conslants jin im'ans of idejilitication, jis 
erileria of purity, and for the pnriiose of ascerlJiin- 
ing tlie composition of mixtures or wSolutions. fl'ln* 
d(‘term illation of density and the measurement (|f 
opticjil activity are common exjimples of such physi- 
cjil jiiijilysis, and everyone is aware of the dally us^‘ 
of these methods by the analytical and technical 
chemist. 

Refract iv(‘ power is a jiroperty wliicli iielongs to 
tile same category and may be .similarly einployetl 
for the charjicterisatioii and analysis more especially 
of Ihiuids Jind .solutions. Tliat its use for this pur- 
jKise has become very general only within a com- 
paratively recent period is nuiiuly due to the fact 
tied the (‘arlier stjindard methods for measuring 
I lie ^•<‘fractlve index of Ji liquid were too compkev 
and tedious for the requirmiieiits of (he analyst. 
It w.as not, iiulecal, until (he spectrometer and 
liollow prism were repljieed by the eritleal jingle 
ndVaelometer tlmt Hie jiecunite m(‘asurement. of 
refractive ixiwer eonid bt* made with ruisonable 
rjipidity si ml so become of practical utility in Hie 
eliemical labonttory. 

Wiien a ray of homogem'ous liglit, iia.ssing from 
air Into gla.ss at a point, A (see Fig. 1), makes 
ail angle, /, witli Hie normal in air, and an angle, r, 
witli the normal in Hn‘ gla.ss, tlien, as is well kiunvn, 
Hie refractive index of tlie gla.ss is given by Hie 

relatloii.sliip N For a given glass, a given 

temperature, and llglit of a given wave-length, N 
is a constant wliat(?ver be Hie value of i, the angle 
of incidence, and It slioiild be borne in mind tluit, 
according to Hie accepted view, the value of N is 
the ratio of the velocities of Hie liglit in air and 
glass respectively. 

If the angle i is at a maximum, viz, IKP, that is 
if the ray (‘liters the glass at A under grazing 
Ineldence, Hien the angle of refraction will also be 

at its maxiinnm witli a value given by 

As is well known, the path of this limiting critical 
ray in the denser medium (No. 3 In Fig. 1) marks 
a boundary between light and dark, and if the 
exact position of this border line can be deter- 
mined, the Index of refraction of the glass can be 
evaluated forthwith. 


The foregoing argument may be gcneralistHl, and 
it follows* that for any two media, a.g,, liquid and 
glass, 

velocity of light in the less den.se medium _ 1 
velocity of light in the densiu* medium sin r 
wliere r is the critical angle Jilready defined — th^ 



Fig. 1. 


so called angl(‘ of totjil refl(‘el ion. Hence, if N and' 
n are (he refractive indiec'.s ( reiativedy to air) of 

Hie glass and the liiiuid res]K‘ctivelv, o 

// sin r 

«--N sin r. It is clear, therefor(‘. Hiat if N is 
known, jind if the angle r can be found by deter- 
mining Hi(.‘ position of the boiili'r line in the glass, 
Hie ind<‘x of refi-jicHon of the liiinid can be calcu- 
lilted. 

'riiis very simple ndat lonsbip, n N sin r, which 
is Hu‘ basis of all critical angle lATraetometers, finds 
amflicalion, for example, in the Ib'cle instrument, 
an aceonnl of whieli was pres(*ut(‘d to (bis Section 
liy the late Dr. LiwvkoAvitseh (this J., IflOO, 773). 
Idle ehjiracteri.sHc fcaiture of this instrument, 
tlieorelieally one of the simi>lest, is a prism in tlw 
form of a cirel(‘ (juadrant (see Fig. 2), the hori- 
zontal upjier surfac'e of wliieh carries at its central 
edge a .small cell witli the ligiiid under investiga- 
tion. Monoeliromat i(‘ light (‘liters Hio prism 
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throngli Hie Ihpiid at grazing ineiikiiee, and tlie 
corresiKmdiiig eritical rays i»as.s radially througli 
Hie (inndrant, making an angle r with the vertical, 
fl'liesi* radial rays pas.s out of the prism without 
change of direction, and tlie position of the corre- 
.spondlug boundary between light and dark Is aseer- 
taim^ by a telescope which rotates about an axis 
(xiinclding with the central edge of the prism quad- 
rant. The telescope having been adjusted so that 
the boundary passes through the Intersection of 
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the cross-wires, the value of r is read off on the 
circular scale of the instrument. The refractive 
index of the prism being known onci^ for all, that 
of the liquid is then readily obtained. 

In all other common refractomotera (he critical 
rays pass out of the prism bo<Iy at a planer surface, 
and accordingly undergo furtlier refraction there, 
unless it so hain»ens that I hey are perpendicular 



to this surf;ice. Tiiis latter ( (»iii iiigency would 
arist', for example, wlien the ref lading .surface is 
the hy[>oteims(' face of a rigid anglod prism, and 
when tile indiei'.s of r(‘fradi<ni of ihe prism )|nd 
of the li(pii(l in oonl.’id willi it are such (hat r, 
the angl(‘ (»f li*l.al relh'dion, is (vpi.al to (lie refrac(,- 
ing angh^ A of tlu' i)rism (see Fig. h>. In (his case 
tile critical r.ay jiroi-eeding from c.ach jioint on the 
hypotenuse faci* wiiicli is illumin.aled hy mono- 
chroinatic ligld, ('idering from the liipiid at 
grazing incidence is tierjiendiciilar to th(‘ upper 
horizontal face of Ihe prism, and will (‘mer;>(‘ from 
it willioiit eliaiig(‘ of diredion. Two Midi ]Mrallel 
rays are shown at a, a, in Fig. 

Foj-a ghen prism of this kimi there will oliviously 
l>e (Uily one waliie of n which givt'S a iieneil of 
critical lays ]>crpendienlar to (lie npi»er surface. If 
tile liquid in contact witii tlic ii.vpolcnns<‘ face 
has ii refractive index sligldiy gnsaliT or slightly 
smaller than tills particular valm* of n, the critical 
rays will undergo a change of direction on emerging 
from lh<‘ u]»i)er surface, l>ul will still remain parallel 
as shown, for example, liy the dolled lim*s, h, h, or 
c, c, in Fig, .‘k 

For a limited range of refradivi* indtex (of the 
liquid! on eiliier side of th<* value givcm by 
71-N sin A, the deviation of the mniTgent erilieal 
rays from the vertical will md Iw vory great, and 
In such conditions llie rays can be focn.sscd by the 
objective of a tclescoiie to which the jiri.sin is rigidly 
fixed. The iiositlon of the border line between light 
and dark obtained in tlie focal plane of thks objec- 
tive may be r(‘ad ofl’ on a scale situated in the 
fo<*al plane, and (he scale reading can be converted, 
if desired, Into the corres]>onding n^fractlve Index. 

The arrangemmit just sketched, where the 
common liquid-glass surface Is the hypotenuse face 
of a right-angled prism In rigid connection with a 
telescope, has been developed for practical purposes 
In two well-known Instruments, the butter refrneto- 


meter and the dipping refractometer. In the nature 
of the case, the telescope being rigidly connected 
with the prism, each Instrument is adapted for the 
investigation of liquids with a comiiaratively 
narrow range of refractive Index. The range of 
the butter refractometer is from n=l'42 to n=l-49, 
whilst that of the dipping refractometer Is from 
w =1-825 to n = T3(}(5. Contact IxTween the liquid 
and the hypotenuse face is secured by quite different 
methods in the two cases. In the butter refracto- 
meter a second right-angled prism is employed, and 
a thin film of the oil or melted fat is enclosed 
]K‘lween the two hypotenuse faces. In the dipping 
refractometer, on the other liand, employed as it is 
for dilute aqueous solutions available in bulk, tlie 
prism Is simply immersed in the liquid. 

The prinelple Involved in the construction of the 
butler refractometer and the dipping refractometer 
may be aiiplled in such a way as to be applicable 
to liquids of widely differing refractive index. For 
this purpose, hovviwer, Ihe prism must be .separated 
from the t(‘le.scope, and capable of rotation about 
an axis i>arallel to Ihe refracting edge of the prism. 



If the n'l’raetive iialox of the liiiuid which is in 
contact with tin* prism, and wliicli is illmninated 
willi moiiociiromal ic light at, grazing incidence, 
ilifi’er.s a]»i)rccial»ly IToni Ihe valni* given hy n 
iN sl’i A, it will not l)c possibli*, with the iip[)cr face 
at rigid, angles to Ihe axis of the tidcscope, to get 
tile emergent, critical rays focii.ssiMj in tlie focal 
plane of tlie tel(‘.scoj»e. J>y rotating tlie prism, how- 
ever, tills can bti done and ;i position found such 
that tile border lini* passes tliroiigli llu' centre of 
tile focal plane (see Fig. 4). Jf tlie angle a through 
wliich the lu'ism has lo In* rolaii'd in order thus 
to get the eniergi'iit erilieal rays parallel with the 
axis of the telescofie is known, it is I'asy to (*ompute 
the nd’ractlve iiidi'X of tiie liquid from the follow- 
ing relfitioriships : = N ; /9 -f- r = A ; 7i - N sin r. 

By elimination of fi and r it follows that 
n = sin A v N‘^ - sin'^ a - cos A sin a. 

The arrangement Just sketched lias been 
developed for practical purjxises in the well-known 
Abbe instrument, in which, as in the butter refrac- 
tometer, a very small quantity of liquid, enclosed 
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between the hypotenuse faces of the refracting 
prism and a lower auxiliary prism, Is sufficient for 
examination. 

There Is yet another wjiy In which a right-angled 
prism Is employed In the determination of tin* 
refractive index of a liquid. Instead of the 
hypotenuse face, one of tlie others plays the r61e 
of the refracting surface, and the right angle itself 



Is the refracting angle. If the two faces at right 
angles to one another are respectively horizontal 
and v(‘rtical, and the liquid in contact with the 
upp('r surface is Illuminated by uiomxiiromatic 
light at grazing Incidence, the path of the critical 
rays will be as shown in Fig. 5. Ibuv agjiin for 
the border lines Indween light and dark in the 
prism Ihe relationship n = N sin r holds good. The 
value of N is known once for all, and that of 
sin r Is obtained Indlreetly from a measurement of 
o, the angle which the emergent critical rays make 

with the horizontal. Thus _ 

n ^ N sin r — N cos (90' r) - N ^ ' 1 - siii^ (90 - r) 

▼ N'* 

Strictly 8ix‘aking this is a special case of the 
formula already quoted in connection with the 
Abbo instrument, vtz. 

n=sin A - sin^'a- cos A sin a. 

If A = 90°, this formula obviously rcKluces to 
n~. V N*~siii“ o. 

The arrangement just discussed represents the 
plan of the Pulfrich refractomeler. This instru- 
ment, It should be noted, Is employ(Hl not only in 
the examination of liquids, hut also to a very large 
extent in the commercial t('stlng of o[»tical glass. 

In the foregoing brief outline of tbe principles 
underlying the ndractomelors commonly used by 
eheniists, it lias been assunn*d that in each case 
moncx'hromatic light was used for illumination. If 
white light is empl<)y(‘d, the liordm* line, owing to 
the different dispersion in liquids and In glass, 
exhibits n fringe of colour and is quite unsuitahle 
for obtjiining exiiet nvidings. This ditruailty has 
been got ovm* by introducing a so-c.Mlled comiMui- 
snlor iHdweiui the prism and tbe object ivo of tbe 
telesco^ie, wliicb corri'cts the dispersion and gives 
a border line wliieli is both sharp and free from 
colour. This comiiensator consists of a couple of 
direct vision prisms cap.ahle of being rotated In 
opposite directions, and so iXMitralising the ills- 
perslon. Such a conqx’iisalor is a prominent 
feature of Ihe Abbe and the dipping refract ometcr.s, 
for which therefore It Is 'p^isslble to use either 
white or monochromatic light. 

In addition to the w’nve-lemrth of the light em- 
ployed, another Important consideration in refracto- 
mefry Is the temi)erature. The refractive power 
of liquids and, to a considerably less extent, of 
glass alters with the temperature, and for accurate 


w'ork with any refraetometer it Is necessary that 
there shall be adequate temfierature control. The 
attempt to secure this has for the most {)art re- 
solved lts('lf into a jacketing of the prisms. In 
the Abbe, the butter, and the Pulfri(‘ii refracto- 
melers the prisms are .set in a metal casing through 
which a current of tenii)er(‘d water is passed while 
the me.asurement is being cjuTitsl out. Obviously, 
h<»wever, the prisms cannot l)e com{iletely encased 
aii<l doubt may be expressed wludher the temi»era* 
lure control is altogether satisfactory, especially 
in those cases where there Is an appreciable differ- 
eiK*<^ l)etweeii the air timipc'niturc ami that at 
wliieh Ihe m(‘asurem(‘uls ure cNUTicsl out. 


lI.-lMritOVKl) TYPES OF PIUTISU 
llFFRACTOMFTEItS. 

BY F. STAM.KY. 

The Abbe refraetometer is suitabk*, and was 
primarily designed, for the measurement of re- 
fractive indices between Til and P7 to an average 
accnraey of two units in the fourth decimal place. 
It was lntend(‘(I that the lnslrum<mt should be 
employed where a large numlK'r of subslauces of 
differing refractive indices had to be examined; 
and for Uie purpose of the icUait ilicat loii of such 
substances ns oils, glasses, fats, etc. It will be 
found that th(‘ accuracy of measurement obtained 
is amply su/Iieumt for I lie imrpose. 

9'he dipping refr/iclometer sliould he used where 
solutions have to be examined or standardised, as 
the accnraey of this is considerably higher than 
that of the Abbe refraetometer, reading as It does 
to 1/3 unit In the fourth decimal place, although 
over a smaller range of refractive indices. 

As these Inslniments are generally wxdl known, 
I intend to deal prlncirially widi some Improve- 
ments which have lately b(?en effected In their 
construction. 

The Abl>e refractomeler liolds probably n unique 
position in so far ns Its nmnufaeture has remained 
for over 35 years entirely in tbe bands of one firm, 
while other optical Instnimenls, s\icli as telescopes, 
microscopes, range-finders, etc., have been manu- 
factured in large numliers by numerous firms 
I scattered throughout the world. This, no doubt, 
accounts for tbe fact that, while the Instruments 
named have liad vast Improvements made in their 
construction and general efficionoy, the Abbe re- 
fractoineter has remained optlcjilly in a state 
somewhat of stagnnfion. The secret history of 
the inannfnctun' of the Abbe refraetometer by the 
linn of Z<‘iss must 1 m' interesting. From onr own 
oxiH'rience with n large miinlH^r of diffenmt models 
of Iho inslrnnient placed on the market at dlffer^mt 
times, we should assume that after Abbe had laid 
down the general optical iirtnciples on which the 
instriimonts were to ho constniclcd, they weri? 
taken in liaml l)y a staff more eone('rned with the 
financial side of the que.stion thari with the 
etfieieney. It is, niiqnestionahlv. a fact that the 
latest pre-war insiniment of 1011 w.ms at least no 
more (‘ffieient or convenient to Imndle than that of 
25 y('ars ago. Put as the refraefom<‘ter Is improved 
In design, new fields will he oF»eried no for Its use, 
and we h.ave our.'^eIv(‘s already a polled it, with 
most promising results, to several TlrPIsh Indus- 
tries whieh hilherlo have ignored the use of 
scientific control. 

For several j'cars past both IV^r. PelllnghaTn and 
myself have Ix'en considering the congtructlon of 
refractometors, and when the xvnr stopped all Im- 
|X)rts from Oerinmy we at once started their manu- 
facture, We were already familiar with the 
defects of tbe German types of instrument from 
the user’s point of view and had decided on the 
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modifications necessary. We did not, however, 
realise the serious defects which were actually 
embodied in the German design until we began to 
4’eceive a large number of these refractometers for 
repair. In the first plac‘e, nearly all the Instru- 
ments sent to us were received with the complaints 
that little light and contrast were obtainable and 
that the measurcmeiit of liquids of refractive index 
^greater tlian ir»2 was practically Impossible, in 
^pite of the ass(‘rtions in th(‘ G(‘rman catalogue. 
In the inslfuirieiit as actuafly constructed by Zeiss, 
it appears that a crown glass luism of low refrac- 
tive index ( Up = l oll) has been substituted for the 
dense llinl prism (Up O-Tr)) used at first as the | 
lower or ilhiminating i»rism. The contact surface 
■of Ibis prism is l(‘ft unpolished, so as to scatter 
vthe light entering the liquid film. The process of 
wiping the surface to remove the liquid which has 
been examined n^sults in the removal of the thin 
sharp wuills left by the abrasive, and thus the 
^surface approximates to a i)olished face. When 
'this is the ease very little liglit can fall on the 
icontaet surface of the liquid and the ui)per prism at 
singles greater than th(‘ eritieal angle, unless the 
lower prism has a refract ivc^ ind(‘x greater than that 
x)f tile Ihiuld under lest ; for it is only when this 
condition is satisfied that light enleriiig the liquid 
is bent away from the normal. Several such Instru- 
ments have been rendeied serviceable for the 
measurement of li(iuids of refra<*tive index as high 
ns T70 by replacing the crown Illuminating prism 
by one of suitahh' densi^ Hint. 

In addition to reel Hying this serious optical 
defect, we have cari'led out some important im- 
provements ill the iiHM'liaiiica 1 construction of the 
instrument. In the first place, the pi’ism bo.x of 
the German instriiiuciit opens in the wrong direction 
— that is, towards the obsci’vcr- and Ibis ju'eveiils 
the use of the mirror for tiie (‘xamiiiatlon of solid 
bodies, wlieii as iiiucli light as possible is needed. 
Zeiss stal(‘ in their catalogue that for this puri>ose 
the instrument should b<' invert(*d and the lower 
prism-box opened out and used as a relleeting sur- 
face. If this adviev Is followed it will be found 
that the scale figures are upside down, nearly all 
Ulumimitioii is cut olV from the scale owing lo the j 
reader supports being in tlie jintli of liglit, and that | 
the instruiiieiit is at such an angle as to be unstable, i 
Zeiss could have eliminati'd smue of these defects ' 
by leaving room (Miougii between tlie pilsm-box and 
the mirror to allow of the lower box lieiiig tunu'd 
round far enough to c.s<*apc the light reaching llu‘ 
mirror, but if Hu* juism-box is so arranged strain , 
tnay tx^ Ihrowii upon tin* ;i\is id' Hu* insiruineiif to i 
such an extent as to give ineorn*et reailings. In : 
the n(‘vv instrument we liavo arrange<l the prism- 
box to oiX'U away from tlie oliserver, so that the .solid i 
<‘an easily be applied to Hu* prism surface and (he 
lower prism-box can be ('iiiirely removed without 
the aid of tools. Witli this arraiigeinmit solids can 
Tie measured as easily as liquids and full illumlna- ; 
tion is given by tlie mirror, which can now he used 
as In file case of liquids. A ii<*w fastener for the 
prlsm-box has also been iiitrodiieed ; this is so 
designed that a reversi* furn will open Hie boxes 
sufficiently to overcome the suction. ! 

Another disadvantage found in the <l(‘rman iiistni- ! 
raent was the swinging, or tilting, motion given to j 
the instillment as a whole. This is somewliat objec- j 
tlonable, as the bearings Ihi-ohu* Ioo.se and it l.s ; 
necessary to I>e continually tiglilciiliig and adjusting i 
them or It will I>e found that tin* instrument Itself 
Is moving Instead of the leader arm. From a care- 
ful study of the Zeiss catalogue it would appear that 
this swinging motion was introduced to aid In the 
examination of solids, but we liave been able to 
eliminate this motion by lengthening the Illumi- 
nating mirror and placing It in the correct position 
near the prlsm-box so that full illumination is 
obtained for all itarts of the scale. ,The mirror Is 


' also mounted on a hinge so that it can be turned 
out of position when charging the prisms with' 
liquid and Is thus kept free from falling drops. 
The prism-boxes, when open, can also be much more 
easily cleaned, and as both the prism faces in the 
new instrument fac*e the light, it Is far easier to see 
when they are clean. 

A further imMdianlcal improvement Is the addi- 
tion of a slow motion adjustment to the reader arm, 
by wliieh the bord(*r line may be set with greater 
ease and certainty on the cross wires and there is 
also considerably less cliaiice of movement while 
reading the scale after an observation. 

With regard to the oi)tIcul system, wo have, In 
addition to improving tlie Abbe jirism, made the 
ohsx'i’vation telescope of slightly shorter focus than 
I he latest Gi'rman model, and by careful arrange- 
ment we liav(^ been able to obtain more light and 
greater contrast together with better definition of 
th<* boi(l(*r lino. The optical iierformance of tlio 
(Tcrman lens-system is very far froin yierfect, con- 
sisllng as it does In some cases of t wo single lenses, 
wilh no attempt at colour correction. 

In regard to the accuracy of these instruments we 
find in practice that this is limited by the quality 
of the d(*iise glass obtainable for Hie prisms. We 
have found prisms out from the same block of glass 
to vary in refractive index, and have had lo over- 
(*onie Hiis ditliculty by .selecting batches of prisms 
of as nearly as possible the same refractive index 
after ciilting. There is no difficulty in dividing the 
arcs to an aecnracy considerably beyond Unit calk'd 
for in these* Instruments. 

The dipping or imniersion refnietometer has been 
desigiK'd t<) measure refractive indices over a 
.‘=5malk‘r range but lo a lilgln*r degn'e* of accuracy 
than Is possible with the Abbe type of instrument., 
so as to allow of the re'fractometer being apjilied 
to the aceairatc det(*rmiuatiou of the strengths of 
solutions. I'he instrument affords the most oon- 
yenleiit and rapid nu‘ans of determining, for 
instance*. Hie* jieice'iilage e»f ale'olie)! in bt'cr, the 
strengths of sugar solid ie)ns, tannin, and glycerin. 
Hie examination of adiilterate.'d oils, milk, mlne'ral 
wale*rs, malt, exssential oils, mixture's e)f mineral 
salts, e‘te*. 

The* elipping re'fractonie'ter of (he* Ge'iimm tvix* as 
pre'viously supplie*d w;is (ilte'd wiHi a lixeerprism 
e‘«‘me*nle‘el into its Imleler, Tills re'iiefi'rs the instru- 
ment liable* lo leak’age*, ('.’^pi'e'ially in Infi and moist 
elimat(*s, the* soliitie)n ere*e*ping up through the 
ex'me*nt on lo tlie iqipe*!* face* of Hie iirism. As this 
canne)t be n'lnove'd l)y the* n.S(*r, it is ne*(V,ssary lei 
re*lnrn the (‘ntire* instnime*nt to Hie makers, wiiledi 
eifteri nu'ans se'Veral montlis’ ele*lay. Further, as the* 
prism cannot lx* e-liangeel. the* instrument is limited 
to the* e‘xa ruination of solutions of refractive lnellee*s 
he*twe'en and V.’K'o. 

In I he* improved inslrnme*nt the jirism can lx* 
e*asily and ejulckly rvmeiveel by the mser for clexaning 
pnrpo.se's; it is he‘Id In position by a sleeve anel 
clamping ring, making a p{*rfe*e*t water-tight joint, 
anel as no (*e*me>iit is use*(l the liejnid cannot creep up 
on to the upfH*r face of the iirl.sm. Further, the 
prism with range e)f refractive indices betwetm i ;i2r> 
aiiel T.l()7 may he* eliange'el ferr oth(*rs giving ranges 
of refraedive indices up te) Tfio, Hius rendering the 
in.strnment siiilalile for the examination of nearly 
all 1h{uids e*xce*f)t those of very high refractive 
Index. 


in.-A('(’rUACV GONTKOL IN TIIF MANH- 
FAiTFltF OF AIlllE AND PTlLFRIdl 
llEFRAtrrOMETFRS. 

in r. TWVMAN AND F. SIMEON, D.SC. 

In securing accuracy in the manufacture of 
scientific Instruments, the tendency Is towards one 
of two extreme types of procedure, according to 
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ttxe nature of the Instrument, and the quantities 
In which It is to be made. In the first method, the 
trained testing department aJso does the adjust- 
ing rand accuracy in the finished instrument is 
attained by adjustment of the instrument in the 
finished state. In the second method, the C'om- 
ponent materials and parts of the instrument have 
been tested during manufacture, individually and 
in groups, such a limit of accuracy bifing stipu- 
lated as will ensure that the instrument is accurate 
on assembly. The testing department in such case, 
after making a severe test of the instrument, con- 
fines itself to definitely passing or rejecting It. 
This is the method we have adopted in the case 
of the Abbe refractometer. The resulting identi- 
cality of parts brings in its train the advantage 
of interchangeability of parts. 

There are two constants of a refractometer r)risjn 
which are of prime importance; these are its angle 
and its refractive index. With regard to the 
former, it is suflienmt to say that the angle chosen 
is su(*h as can be checked to high precision opti- 
cally (t.e., a submultiple of two right angles), and 
that the angle of each prism is checked by the 
extremely accurate metliotls applicable to such 
angles. The means now employed with great suc- 
cess for controlling the variation of refractive index 
of the glass used are na follows. From every block 
of the proposed melting of glass, ji small rect- 
angular piece is cut. Tliese pieces are polish('d 
plane parallel, the i^dlshed faces put in optical 
contact, and the whole Joineil togetlier to form om* 
plate by an “ adhesing ” process (see Eng. l*at. 
.103,2;i3 of Ifilfi; U.S. Pat. 1, 200, 177; this J., 
iOl.7, 85). The composite* plate so produced 
is then ground and pollslied accurately plane 
parallel, so that one can look through all the 
pieces simultaneoiisly. It is important t.lnit the 
method of joining the lueces bc^ such that no rela- 
tive niovem(*nt can take place during the polishing 
of the secoiKl face of the com])osite plate, as in 
the delicate l(‘St subsequently aiqdied, a variation 
of thickness would have the same etfect as a varia- 
tion of refractive index, and it may be remarked 
that methods of cementing have not yielded the 
same satisra(*iory results as the “ adhesing ” 
proc(*ss. 

l''xaminat ion is now made of the finished plate 
on the interferometer (Eng. Pat. 10.3,832 of linO), 
wherein variations of refractive index are shown 
by sliift of tlu* interferenee bands, which are quite 
stralglit and continuons before tlie insertion of (lie 
“ adhosed ” i)lale. The amount of shift gives a 
measure of the* variation of index, and the melting 
l.s not allocated to tlie manufacture of refracto- 
iiieter prisms, If these variations are greater tliau 
O'OOOOl. 

As ivgards the absolute value of refractive index, 
this is measured on a high precision six'Ctrometer, 
and the actual i)rlsm so measured is used as the 
standard for tlie homogeneity test. A consequence 
of this rigorous control of refractive index is that 
in the case of the Ablx* refractometer, the consider- 
able number of prisms available for which tlie 
same scale applies, makes possible the prepara- 
tion of a i)erfectly automatic attachment to a 
dividing engine for producing these scales. We 
have ourselves made sucli an attachment, so that 
it Is now only necessary to place the scale arc 
in position, and start the engine, thus avoiding 
the laborious proe<^ss of engraving a non-uniform 
scale with the additional possibility of human 
error. 

The above and other controls and methods have 
secured a very high level of accuracy in the 
finished Instruments, the maximum error i^miltted 
being 0-0001. 

In regard to the direct vision prism of the com- 
pensator on the Abbe refractometer, this attach- 
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n^nt, which consists of two such prisms capable 
or rotation at equal speeds In opposite directions, 
is primarily to enable measurements of the refrac- 
tive index for scKlIum light to be made while 
employing a source of white light. In order that 
correct scale readings be obtained, it Is essential 
that these prisms lx* made direct for the 1) lines 
to a high accuracy, and here again ai)pIicaMon is 
made of the interferometer for control of this 
element during manufacture, sodium light being 
now employed in j)la(?e of the mercury light ordl- 
mirlly used with this instrument, or white light 
used in the homogeneity tests. A further use of 
these prisms is the measurement of C — F disper- 
sion, which can be made by noting the reading 
of the compeiLsalor drum when the dividing e<Jge 
of the field is achromati.sed, and using the tables 
sui»plled with the instnimcnl. The accuracy 
attainable in this m(‘asnri*ment; is approximately 
that of refiacliv(* indi‘x mt-asuremenis, being con- 
trolled by the accuracy of jiidgiug achromatism in 
the field. Tlu* dl.spcrsion of the compensator 
prisms is ctuitrolled to ensure* tliis accuracy, a 
standard i>rism Ix'ing k(q)t to wliich .all olhers must 
conform, and being carefully checked from tiuie to 
time to ensure that it does not alter. 

Re.s(*arch Deqfi., 

Messrs. Ad, am Ililger. Ltel., 

London. N.W, 


IV. -THE REFU.VFTOMETFU IN THE SlIGAU 
INDUSTRY. 

in IIUOJI MAIN, U.SC. 

The estimation of water in sugar solutions, such 
a.s the various syrups wliich (>(.*cur in the sugar 
r.actory or refinery, has always been a slow and 
nnc<*rt lin process. Tlie method usually adopted has 
been to determine the loss on drying in a hot-air 
oven or steam bath, or ?a vaeuo accompanied by 
lu*at. Iji onl«*r to give a free and sullicient area for 
tile escai5i‘ of the w,ah*r, various substanc<*8 such 
,‘is sand, imiiiice stone, and filter paper have been 
employ(‘d. It is, lu)W(‘\a*r, never certain when thi* 
(►perallon is complete*, .as in lieel sugar some of the 
non-sugar organic sul)staiua*s, and iii cane sugar the 
Ijcviilose present, lx*gln to decompo.se on continued 
lieating. Uoncord.’iiit figures are difiicult to obtain, 
.■md if obtained it is by no means certain that a true 
result is record<‘d. The process requires an hour 
or more for completion. 

Another method consists in (hderiiiining the 
specific gravity by a liydromcter, Westphal balance, 
or i)yknomcter, and referring to a table of equiva- 
lents. The more impure the sample, however, the 
more dix's tlu* figure obtained dilfer from the truth, 
and the figure found is nsiially called the apparent 
Rrlx or percentage of sugar or solids which sub- 
tracted from 100 gives the perct*ntage of water. 

In ltM)5 I made some exiierimciits on the cstima- 
t ion of sucrose by ni(*aiis of the Abbe refractometer 
and found, ;is some others had done, that for pure 
sugar solutions the ri*fractive index was an accurate 
measun*. A tabic was made showing the per- 
centage of s!u*rose corresi)oiidiiig to the refractive 
index at 20° C., the norma J lemptu'nturc adopted 
for the polarlscoiM^ in t('mpenife countries. For 
impure syruiis, however, it was seen that the figure 
corivspoiuliiig to the refractive index in the table 
Indicated the “ total .s()llds,’' i.e., the sucrose and 
other solids pn*si*iil. Dextrose and loevulose have 
nearly the same refractive index as sucrose, but 
that of the various other substances prescut being 
dlffei'ent, the values obtained differ from the true 
total solids according to the proportions and 
amount of these other substances in the sample, 
Fqr practical purposes, however, It was found that 
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the ‘‘total Bollds or the water (=100- total I For such samples, however, and Indeed for any 


solids) was a useful and reliable flgrure; It could be 
determined with rapidity, ease and accuracy, and 
only recpiireil a very small sample for the 
estimation. 

I communicated my resulls to Herzfeld, and 
Priusen Geerligs and otlicrs at the ('ongress of 
Sugar Chemists in Herne In August, 1000. IVlnsen 
Geerligs^ took up tiie study of the subject in con- 
nection with the cane sugar industry in Java and 
published a tabl(‘ of refraetive indices of sugar 
solutions at 2SO llie standard tenii)eratiire In the 
tropics, togelher with a table of corrections for 
readings at other hmiperatures. He also showed 
that, fov (‘qua I concentrations, (‘aleiiim sails have 
a higher lefractive index than sucrose wliilst 
sodium salts liave about the same, rotassium salts 
have a lower refractive index. He concluded that 
the i)otasslum and eahdnm salts probably neutralise 
the deviations of eacli otlu'r, causing tlie complex 
of salts to yield indices wlii<*li accord fairly with 
those of sucrose solutions of tiie same eoneentra- | 
tlon as that of tiie salts. His experiments led him i 
to recommend the refractoinet(‘r as a reliable instrn- i 
ment to determine the actual amount of dry 
substanees In all products of tin* cane sugar 
industry. 

At H<‘rzfel(rs instigation, A. E. Lange - in Berlin i 
studied the siil)Je(‘t as it alTeeted tiie In'ct sugar j 
industry, using my tal»l(‘ wlihJi was ind>lished in j 
tile “ International Sugar Journal,” OcIoIhu* 1907.'’ i 
He puldlslied a paper giving the results of his in- i 
vestigations (Ui lu’oduets from various factories and | 
retineries. He discov^'red lliat for tli(‘ liiglier i»ro- 
diiets tiie percentage of water found by the ndracto- 
meter agr<‘e(t very closely witli tlic true figui’<‘ {/.c., 
that obtained by desie<‘ation) coming as a rule 
between tiiis tigure and tliat obtained l>y the specilie 
gravity method. I'or the lowest products, however, 
tliere was a greater ditTcrenoe than was permissible 
betwwn the results. An average of 11 samples 
quoted showed tiiat the dry matter fouml by the 
refraetometer was about 1% higher than the true 
figure (i.e., by desiecallon) while by the specific 
gravity method it was about 1% higher still. lie 
considered that by parallel estimations from time 
to time in a factory a constant correction might be 
employed to obtain the true tigure from that found 
by the refraetometer. As mentioned Ix^fore, how- 
ever, tile desiccation method does not necessarily 
give a correct figure with low products. 

Tolman and Smlth^ In America studied the ques- 
tion Independcuitly and in UK)fi published a table of 
ref ra (dive indices of pure sugar solutions whicii 
agrees very closk^ly with that of I’rinsen (h'erligs 
and with mine. I should, however, accept a.s the 
most ac’CuraU; that; of Otto S(*hdnrock,'^ published I 
in 1911, who also determined the coriwtions to be | 
applied wh(*n readings were made at tcini)eratiires i 
other than 20^^ ('. | 

I find that it is quite easy to work in the | 
laboratory at C., and so avoid I lie lu^ei'ssity of ' 
corrections. The prisms of the instrument can be | 
kept at tills temperature by the use of a current of | 
water through the jacket, and a small qiiaiillty of 
the sample can stirred in a nickel or alniiiininin 
dish by a thermometer and rapidly bronglit to lli(‘ i 
required temiieratnre by tiie heat of the hand or by ; 
cooling wltli water or ice as may be n(ice.s.sary, and | 
two or thr(M‘ droiis immediately transferred to the ! 
refraetometer. Haw sugars and ma.sseciiltos etc. I 
containing ciystals of sugar may be dis.solved In a i 
known widglit f>f water, the refractive Index deter- 
mln(Ml, and the ixTcentage of waiter calculated. 

» Prlnaen Geerllw, Archlef v. d. Java Zackerind.. 19, 023; 
mt. Siutar J., 1908, 10. 08."81. 

* Lange, Z. Ver. Dciita. Znckerlnd., 58, 6 20, 177-198. 
fl Main, Int. Sngar J., 1907, 9. 481-487. 

4 Tolman and Smith, J. Amer. Cbem. Son., 1906, 1480, , 

So 5 rcxikt Z. Ver. Deuts, Zackerind,. 01, 491-49A 


sugars or syrups which have to be analysed, 
V. Stanek® has described a method for determining 
the water by means of the Zeiss immersion rCfrac- 
toineter. The basis of his system Is the table of 
Bernhard Wagner ' giving the grammes of sucrose 
IKU- 100 c.c. corresponding to tlu^ scale-divisions of 
the Instrument when the solutions are read at 
17'5® C. For sugars, massccuites, and thick 
molasst‘s, 20 grins, is weiglied out and waslied into 
a flask calibrated to contain 100 c.c. Mohr (the 
volume at 17*5° occujfied by 100 grins, of pure water 
weighed in jiir with brass weights), dissolved, made 
up to volume after standing in a waiter bath to 
jittaln room temperature, and tlioroughly mixed. 
The refractoiiuMer reading is made and the tein- 
perutiire simultaneously observed. The scale read- 
ing, if not made at 17*5°, is corrected and the 
eorre.si)onding percentage of w'ator found by refer- 
ence to tables given by the author. 

For thin syrups and thick beet juices Stanek 
(‘inploys oO grins., and for iiKHliiun juices 40 grins. 
Tliin jnic(‘s and washings are read directly in the 
instrument and referred to a table of Th. Huhener 
giving grammes per cent, sucrose, after eorrection 
for ti‘mi>erature if necessary by a table of Stanek. 
Tlie various weights taken are employi'd so as to 
bring tile readings within certain limits, viz., 74 
to lOfi scale-divisions, corresponding to Ifif) to 
2.'»5 grms. of sucrose or dry substance. 

Mo.st. of tlie tables aliove mentioned have Iwn 
brought togetlier and jniblished wdth other tables 
and information valuable to tbe sugar eliemist in 
('ircnlar No. 41 of the Bureau of Standards, 
Washington, lOlS. 

Stanek also mentioned the use of a conllinions 
ol).s(‘rvatlon Ixqiker for use with the immersion 
refraetouKder. Messrs. Bellingham and Stanley 
liave const ruoted oue at iny suggestion, for their 
insiniinent, and I have found it extremely valuable 
for rapid w'ork. Tlie lx‘aker has a w’ater jacket 
wlilcli can be k(*pt at the desired temperature by a 
eiirrent of waiter, ^'lle solntioii is introduced 
tliroiigli a small fnniud and wben it Is soon to over- 
flow, tlie beaker is emptied by pressing a spring clip 
wdileh closes an outlet in the bottom; the process is 
reiK*ated and a satisfactory Heading can Ik* made on 
filling for tlie tldrd time. A nli‘k(‘l dish holding 
about .50 e.e. contains enongb solution for a deter- 
mination, and the contents are easily bronglit to the 
rciinircd h'liqKU’alure before being filled into the 
biaiker. 

It w’onid lead to uniformity and standardisation 
of iiK^tiuKis if now' tables were made with 20° C., 
and a volume of 100 true c.c., as tlie basis for use 
witti the ininiersion refraetometer. 

Besides tli(* ('mploymeiit of n'fractoiiK'ters in the 
l.ahoratory as above nieiitioned, a valnaiile method 
lias been recently d(‘scrllxMl by IMllii'r and Worley,® 
for coni rolling the concentration and crystallisation 
of syrups by n loans of an insirnnicnl; wliicb will 
show at any time tiic refractive index of tlie liquid 
]>ortion of tlie cont(*iits of a vncmini pan. A slraiil- 
taneons reading of the t(*inpcratnre allow's the sniK^r- 
satiiratlon to be doterniiruMl by refcri'iicc to a table 
arrived at tlirongli tlie resi^arehes of I lie autliors. 
A de.scrlption of tbe iiistnim<‘nt is prondsed and 
will 1 x 1 looki'd for with great interest iiy all ttiosi* 
who iiav(‘ to do wdlh Ilie problem of llio control 
of tlie iioiilng of low sugar products. The present 
HK'thods, (‘Veil witli tin* usual refractonieters, are 
not ns rapid as one w'oiild wish for this particular 
kind of work. 

Th(‘rc are many other orienlngs for the applica- 
tion of determinations of refractive index which 

fl Stanek, Z. Zuckorlnd. BChraen, 84, 601, 86, 57-64, 
187-199. 

1 Wiwrnnr, '*Tabellen zum Eintanchrefraktometer, Son- 
derhanaen, 1907. 

8 Miller and Worioj* <bli J,. 1918, 98 t. 
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will no doubt occur to chemlgte employed In the 
sugar Industry, and It is to be hoped that the work 
of British opticians in making new and improved 
Instruments will meet with the support and assist- 
ance of those who employ this valuable physical 
method in eliemloal ana lysis. 


V.— THE USE OF THE UEFRA(TOMETElt IN 

THE DETERMINATION OF THE PROTEIN 

CONTENT OF SERA. 

liY ANNIE IlOMEll, D.St. 

In the methods adopted for tlie concentration 
of antitoxin sera on a oominercial scale it is cus- 
tomary at present to heat the serum prior to its 
fractional precipitation with ammonium sulphate. 
The protein predidtated between .'iO and 44 or 50% 
of saturation with jnnmonlum sulphate contains 
the bulk of the antitoxin; it is isolated and 
dialysed. The dialysis residue after the addition 
of 1% of sodium chloride and 035% of tricresol 
Is fllt,(*r(d through sterile tilt.er candles ready for 
distribution. 

Those engaged in the work an‘ often nonpluss(‘d 
by Irregularities in the process, such as dilliculties 
in the filtration of the serum-ammonium suli)hate 
mixture through paper and of the end products 
through the sleril<‘ candles, variations in the <Iegree 
of concentration, undue losses of Jintiloxin, etc. 

The results of an investigation undertaken to 
ascertain the causes undei-lylng thes^ irr(‘gulariti(‘S 
have shown that thc^ suc(ri‘ssful <‘oncentration of 
sera Is <lependent on (he extcuit of the denaturation 
of the serum fu’otxdns, and unless the latbu- is 
systematically controlUsl there can be no assurance 
of consistent or reliable results. 

Tlio study of the factors regulating the extent 
of the denaturation of the proteins involved a 
considerable number of determinations of the pro- 
tein content of sera and of the serum-ammonium 
sulphate mixtures. In order to save time, as it 
was desired to apply the results to the routine 
work with all possible sj>eed, the estimations were 
made with the aid of the 2^dss immersion refracto- 
meter rather than by the usual gravimetric 
methods. 

The gravimetric estimation of protein is a some- 
what lengthy i)rocedure, as it involves the coagula- 
tion of the prob'iu; the separation of the precipi- 
tate by filtration; its washing first with w'ater until 
free from adsorbc^d salts and then with alcohol 
and ether; and the drying of the precipitate at 
110° C. until its weight is constanl. 

The metljod of procedure with the refractometer 
was as follows ; TIk^ protein solutions were pounal 
into the refractometer Ixaikers, which were 
immersed in the hath containing wmter at 17-5° 
When the temiK'ratiire of the solution in wdiicli 
the refract ometer prism had lM:*en immersed had 
reached the temperatun^ of the bnlh, the com- 
pensator of the refractometer was adjusted until 
the separating line bec.ime sharp and colourless. 
The position of the separating line on the scale 
of the in.strumeiit was aceurately read with the 
aid of the mi('rometer adjust ment. 

The clear ihinld, thus read, w’as transferred to 
a slopiKUTd test-tube, wliich was heated for about 
5 minules in a freely boiling w'aler bath In order 
to coagulate the protein : the liquid was allowed 
to Cool and filtered. 

The position of the separating line for the filtrate, 
which contained the water and salt const ituents 
of the protein solutions, w’as read and com pa ml 
with that obtained for the original liquid. The 
difference between the two sets of readings gave 
the scale index reading for the protein constituent. 
Thus : — 

Beale Division Reading for the original liquid A, 
<.e. for water, salts and protein, »X. 


Scale pivlslon Reading for the filtrate after the 
Magulation of A, i.e. for water and dlasolved salts, 

proWn'^^n'^ix-Y Uivlsions representing the 

When determining the scale reading for the water 
serum, it was necessary 
to dilute the serum with an equal volume of a 2^/ 
solution of sodium chloride prior lo the coagula- 
tion of the protein; otherwise, in the undiluted 
serum, the bulky coagulurn of protein retained 
in its meshes so much liquid that there was forth- 
coming an insufficient amount of filtrate for the 
refractometer reading. In this case Ihe number of 
scale divisions representing the protein constituent 
of the serum was arrived at as follows 

reading for Hk. Ncnim^M 

Scale Division reading for ihe filtrate from the 
^5^‘nnn diluted with an ccpiar volume of 
sodium chloride solution N. 

cldorlde^-p''‘*“" of widium 

'>"* soniin 

Stvilc Division rending for wider id 17o°C. -15. 

DilTerence in .Scale Division due lo Ihe protein 
in original s(‘rnm-M - [loTlifN- 1’ |. 

The aelual amount of protein repivseiited by the 
dincrence In the scale reading of the li(piids before 
and atler Ihe eoagiilalion of the ]»rol(*in was cal- 
culnled from tluj data given by Emil Reiss 
(Verb. 7(), ‘ Vc'rsamnilung deutsch. Naturforscher 
nnd Aerzle,*^ Rresl.iu, HiOJ, 30). 

T. H. Roherlson (.7, Uiol. Chem., 1015, 22 233) 
considers that Reiss’ figures aiY‘ too hlLdi TMs 
m.v cxptTieiicc that Ihe values for I ho amounts of 
rirohun 111 solution, caleulaled from Ibdss’ table 
are con.s stent ly Jow'er tlinn those obtained from 

The tllscrepancy experienced by me may b(» ex- 
plained on the assumption that, in my liquids 
while the bulk of the- protein is prejnt in an 
enudsifled condition, tlierc Is a small amount pre- 
«u«Pensiorj, the aggregates of which are 
insufficiently agglutinated to allow of their detect 
Uon by the eye. The jirotein present In a suspen- 
soid oondi ion, while not affecting the refracto- 

toonuhilitions.'"*" ^^^vluictrlc 

Mo O f f'“‘ I'xllvldual scram 

pfo (Ills is rciinlrcd. Bid, in the cliicidiitlon of Ihe 
problem under di.scii.s.sion, wliere tlie relative 
chaii!/<’.i In the prolein coidcid of the solutions 
only lire conci'riicd, it Is immidcrial wliether the 
hgiires given l.y Beiss. and wliieh I have used, are 
abov<^ or Ixdow' the true value. 


VI.— THE USE OF THE REFRACTOMETER IN 
THE EXAMINATION OE CIIEORIIYDRIN. 

BY A. E. BKKin . 

The mamif.-icture of .a special type of munition 
necessitated In the inilial slag(‘s the preparation 
of large quanliticcs of el hylcncdilorhydrin. Tlie 
pr<x*ess employed for Ihe maimfaclure resulted In 
the formation of Ibis substance as a dilute 
atpicous solution, mixial wilh more or less varying 
I)creentages of clilorine and elhylene, and It was 
most <I(*sirahle lo liave at hand a ready means of 
ascertaining the exact yield and rate of pro<luction 
in order lo ensuixi speedy output and efficient 
w^orklng. 

As Is w'ell known, chlorhydrin Is miscible with 
water in varying proi)ortlons, and it was found 
Uiat the best results were obtained by producing 
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at the outset a solution containing approximately 
15% of glycol’Chlorliydrin. Concentration of this 
dilute solution was the first step, and it became 
at ono6 apparent that some ready and effective test 
must be devised for ascertaining the i)ercentageH 
of chlorhydrln in the dlsllllate and the yields that 
were obtained. 

The usual chemical works’ procedure of ascei*' 
talning the specific gravity by means of the 
ordinary Twaddell hydroiiKder was suggested, but 
the readings were not siifilciently delicate for tlie 
process workers lo control efficiently, and although 
an estimation of the specific gravity by weighing 
samples in an ordinary weighing bottle would give 
more accurate result. s, yet during the proce^^s of 
distillation the time before changing over the liquor 
from one fraction to anotlier would l)e t<x) long, 
and a method had to he found which would enable 
the man in charge to ascertain during a few 
seconds of time w’heii the distillate shouhl W 
changed from one receiver to another. 

The method of estimating the ninoiint of 
chlorhydrln by heating with nitric acid and silver 
nitrate, and subsequent weighing of tlie silver 
chloride formed, w'as much loo slow , an<l altog(‘lher 
out of the question for praoli(‘al working. 

On the recommendation of the Tlniversit.y of St. 
Andrews the refractometer w'a.s used for I he re- 
quired control, the information supplied indicating 
that the refractive index of tlie mixture gave an 
accurate and trustw’ortliy indication of the per- 
centage of clilorhydriu i)ivsent in the distillate. 
The refractive iiid('x of a 20% .solution of 
ethylcne-chlorhydrin in w'aler is 1-3504, and tliat of 
a 10% solution l-o444. while that of pure w'ater is 
1-3334. There is th<*refore a linear relationship 
betwe(in the chlorliydrin eoneeiitratlon and tln‘ re- 
fractive index, so tliat I he man in charge of the 
distillation need be supplied only witli a eliarl 
showing at a glance the percentage of the dlstillalo 
during w'orking. 

In respect to tiiis ai)plicatIon of the refracto- 
moter, Prof. Irvine states tliat, in Ids experience, 
its best’ application is in dl.stillatlons whore the 
compo.sitlon of fractions is not clearly Indicated by 
the boiling point. In such eases the cutting of the 
fractions can he controlled wdth great uniformity 
by taking drop .samples and estimating the refrac- 
tive index. It n.s<'.s les.s material and is quicker 
than the iiolarimeler, and its range application 
is also great(*r, but of conr.s(‘ the re.snlts have to 
be ii.sed with (-autlon in d(*aling wdth unknown 
materials. It is certainly very u.seful in de.-iling 
with optically active oils, as a don])le cheek (rotation 
and refractive index) Is ohtaimal as lo tiie composi- 
tion of distillates. Another application which does 
not affect technical ja-aefiee so direel ly i.s in distil- 
lations under dimini.<hed pressures. Wlimi a very 
high vacuum is being used, tlie dilTerenees in boil- 
ing i>oint of different con.siiimmts in a mixture 
become suiootlied mil, so that the Iherinoineter 
l)econies of littl or no .service. In sueli ea.stNs, we 
have the refractometer on tin* lieiieh, and tie* 
operator taps off drop samples n-gularly and te.sts 
them at onw. His cutting of the fractions is thus 
done by change In refractive index and he deavs not 
trouble about the tliermoineter. 


Discussion. 

Mr. Arthur It. Ling said that the refrat-lometer 
bad been extensively employed with great success 
In the determination of solids in solutions, and it 
was more particularly from that point of view that 
he wished to introduce the subject. In former 
years the determination of total solids in such pro- 
ducts as commercial sugar solutions, worts, etc*. 


was made by taking their specific gravity. By 
this method more accurate comparative results 
could be obtained than by the oniinary forms of 
refractometer, such as the Abbe instrument, and 
the immersion refractometer. But It must be 
remembered that both by the specific gravity 
met hod, and by the refractometer method, compara- 
tive accuracy only was obtainable. The reason for 
this was that liquids such as commercial sugar 
.solutions, w’orts, etc. coutalned a mixture of dls- 
.solved .substanct^H, all of wdiich had a different 
influence on spccltic gravity as well as on tlie refrac- 
tive iiid(‘x. As an example of this, it might be 
IM>iiitcd out that commercial sugar solutions con- 
tained, besides sugar, nltrogtmeous organle matter 
and mineral eoiistitueuts. The sugars increased 
tlie siK'cific gravity of .solutions by only about half 
a.s much as the same WTight of uiiuernl matter, 
whilst many of the nitrogenous substauco.s, notably 
the proteins, had, in solution, little or no excess 
sijeeilic gravity over tliat of wuiter. On the other 
liand, the effect of different quantities of dissolved 
matters on I lie refractive index of solutions was 
very mneh closer, .so tliat the method was not only 
more exi>editious than the speeitic gravity method, 
blit it could be applied over a larger range of mix- 
tures of substances. In practice errors arose in 
determining the refractive index due lo (lie dark 
colour of solutions; for example, wffien the method 
w'as u.sed for determining tiie total .solids in 
molasses. A metho<l of obviating lids had Iwen 
suggested by qh.selitselienko (Z. Ver. Deut. 
Zuekerind., 69, 103), wdio reduced the colour by 
the adiiition of a solution of i)ure , suero.se of about 
the same donslly as that of the liquid reipiired to 
Ih" examined, and calculated the total solids by 
means of a formula. Although tlu* refractometer 
method was more rapid than tlu' s)H'elfio gravity 
metluxl, and had a wdder applicability, it w'as less 
delicate. Some IS years ago Mr. Thomas II. 
PojK' and Idmself (.see this J., ItlOl, 20, 755) had 
examined Tornoc^'s so-called sp(*et ro-nd’ractometer 
(Z. ges. Briniw\, 1S!)7, 20, 373. 3S7) with refereiioi* 
lo its use for the diMerminat Ion of tlie original 
gravity of beiu’s. It liad ))eeu found tliat. the 
results wer<‘ accurate to 1- 5 units in tlie fiflli 
]daoe. It w^a.s liieri'fore not qiiiio so accurate as 
the specific gravity method. ’I’hen* w^-is a form of 
refractometer wffiieh depended on Interferenei*. 
whicli aj»i>eared to admit of very niueli greater 
<lelieacy tlian any oilier. It w'as first devised in 
ISOti hy Lord liayliugli for ids investigations on 
argon. Instruuu‘iils of tlie kind had In'cn in us(' 
for some years in German lu’i'wiiig laboratorh‘s, 
and ttie priueiple on w'lileli lln*y w'er<* based had 
nHT'nlly lieeti de.seribed In a simple manner by Dr. 
K. 8. Willows (.1. Inst. Brewing, 11)17, 23, 457). 
lb' would like to know wdiy lOnglisli manufaeturers 
liad not turned their attention lo tiie eonstruetion 
of llu'se instniments to nuH't industrial requirc- 
mi'iits. 

Dr. T. M. Lowuv said that his interest in n*- 
fraetometry was phy.sieal and not Jinalytieal, but 
there were two ixilnts lie would like to mention 
w’lilch might come within the sco])o of the discus- 
sion. The.s(‘ conceiTU'd (lie control temix'ruture 
and th(‘ w;ive length of the light u.sed. With regard 
to temiierature. the Pulfrieh ly|)e of refractometer 
had a.s one of its features a very Imix'rfeet jacket- 
ing of the Ihpiid under examination. Tlu're was, 
in fact, no jaeki'ting round the liquid Itself, which 
wuis merely surrounded by a bifx’k of wood, 
altliough there w'as a water Jacket round the prism. 
Dr. Philip bad already referred to the fact that the 
temperature control was Imixirfect. In tlie course 
of his work he had tried to find out what the error 
was. He made a measurement first with every- 
thing at 20° C., i.e., the circulating water, the 
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room, and the whole system was kept at that 
temperature. He then carried out similar measure- 
ments with everything cold, about 10°, and finally, 
he carried out a thiril set of readings In which 
the temperature of the room was 10°, and the balh 
was at 20°; the refractive index of the liquid then 
showed it to btJ 1° below tlie temi)erature recorded 
by the thermometer of the Inslrument. Hence 
with a drop of 10°, in th(i teiiiixu-atiire of the air, 
the liquid in the refractometer was a wliohi degree 
below the temperature registered by the tliermo- 
meter. It followed that if the room were at 20°, 
and readings were taken jit 70°, llie temiKwatiire 
of the liquid would be wrong by no loss than 5°. 
He had got out a type of instrument in which the 
liquid was jacketed as well a.s the prism and he 
l>elleved it gave belter results although he was not 
able to [)ush the matter very much furtlier at the 
time. 

VVitii regard to wave lengths, he had found It a 
S(‘rious drawback in comparing refractions and 
rotations that the readings on tin* refractometer 
wen; based on the three hydrogen lines and the 
sodium doublet, whereas if they tried to get the 
same wave lengths on the polarimctt'r, great diffi- , 
(riilty was exi)erienced in getting rea<lings. There- 
fore, ill all optical work, the tendency should be 
encouraged to 'work to a standard wave length 
which would eliminate tiie unsatisfactory hydrogen 
lines. Already in cominm'cial and scieiitilic 
laboratorU's tliere was a marked tendimcy to use 
tile mercury green line in, stead of the sixUum line j 
as the staiKlard for iiolarimetcr work. The 
urgency for that was much less in refra<-tometer 
work, but it would be a detinib* advantage if 
instruments could be calibratial, and tables pro- 
vided, so tliat readings could l>e taken with tln‘ j 
green mercury line as well as (lie yellow soiHuin 
line. Kugllsli makers of insi ruiiumts should | 
l)uldisli tallies enabling tluar instruments to be 
used not only for the sodium ami tin* three liydrogmi 
lim‘S but also for the gremi and vioha. mereury 
lines and jiossihly also for llu‘ eadiuium lines. Tlie 
latt(‘r might have to he reganhal as an acadmnie 
proposition, be<‘au,se tlie eailmiiim Iami> was not 
yet, fr(‘ely on the market, but he had u.sed tlie 
cadmium laiiqi a good diail and. it was a iKS-iutifiil 
lestrument. Tdlimately, h(‘ believiMl tlie <‘admlum 
li.ies would iirove prid’erable to the mereury lines, 
but for the present lu‘ would be salistkal with an 
instrument showing the mercury, and possiblj' the 
cadmium lines as well. In ni(‘asuring a refructivi* 
irnh'X for sodium liglil witli an ordinary spcclro- 
nudcr, what wa.s measured was the average of the t 
and D„ liiu's. Tlie same a)>plied to the jiolari- 
UK'ler, hut wlum a rcfraclomi-ler based on total 
reileelioii was used, then D, only was measured. 

A diflVrcut refraelive index was obtained tlu'refore 
according to wlicllicr a refractometer or a spectro- 
meter was u,s('(l. A convi'nlcnt way of getting tin* 
mercury gn*cu and violi't Hues for use* in a n^fraido- 
metcr was to pul a globule of mercury in the 
hydrogen tube, the meriairy being warmed before 
passing the dlscliarge. The violet mercury line 
then overlapped and completely masked the violet 
hydrogen lines, q^lie general points which he wished 
to make were that Hrltlsli in.st riinients should Ik* 
supplied with tallies which would enable them to be 
road not only bm .sodium and liydrogen but also for 
eertaln of the two mercury lines and the thn*c 
cadmium lines, the red, gi\*eii, and blue. 

Mr. Fokestku said that whilst intenuMl In 
Iluhlebeii the imtent agent, or the gentleumn who 
had charge of elaborating the ]mi tents of tin* firm 
of Zeivss. and who was an F3ngllshmnn, had also 
been intenied In tlie cami) where he had continued 
his work for the firm. This agent had shown 
him papers which he had received from Jena 
regarding innovations and Improvements which 


[ had been, until the time of the entry of tlie United 
States Into the war, regularly pa touted there. He 
also mentioned that new methods had been evolved 
in the Zeiss works for easting glass, particularlv 
spherical forms of glass, which practically 
eliminated the necessity for polishing the surfaces, 
and he had been told that in this way it had lx*en 
possible to go on manufacturing for the German 
armies special forms of lenses for searclilights 
within 24 hours. lL*c<‘ntly, Zeiss had giviui up the 
iiiaiiufacturi! of the so-called small instninients in 
favour <)f the so-called large Inslriimeiits. He laid 
found it did not pay to maniifa(*ture articles like 
binoculars or microscopes. q’hey bad also Im- 
proved their general gla.ss plant and were supply- 
ing glass in hulk. He also found out that a certain 
form of glass usjmI for hydrogen electric lamps for 
shop window lighting was made by a secret 
prowss at .fena. 

Mr. Ilutiir Main said lu* brli^ved that, a further 
acquaintance* with the possibilities of the use of the 
knowledge gained from tlie refraetive indices of 
licpiids would lead to fresh oixiiiiigs for the em- 
ployment of the refraclomi'ler in many industries. 
With r(‘gard to a remark of Mr. Ling, h(* said tliat 
a nTractometer liad been mad(,‘ by Zeis.s, in wliich 
it was possible to .ascertain tli(‘ percentage of 
carbon dioxide in tine ga.scs by a nu'a.surement of 
the refractive in(h*x l)a.st*d on th(‘ shift of tlie inter- 
ference bands, 'i'liis physical iievasurcment w'ould 
be much simpler Ilia 11 the chemical method usually 
employed, the apjiaratus for which was alw'ays 
(lidiciilt to keep in ctmliniious running order. In 
regard to (Ik* emiiloymojil of a single standard 
tcinjicralun* for tables of n fractive indices, and 
the dlfliculties whidi arose when 20° C, was 
attemjited to lie used for essential oils etc. in 
the tropics, he was of oiuiiion (hat it was a great 
ailvantagr* to be able to use tlie rofractomider at 
aboct the temp(*r;il ure of llie room. In sugar 
laboratories the ditliculty had been met b}'^ adopting 
2tl°(\ as tin* standard temiK'rat ure in lempernie 
countries, and 2S° 0. iu .lava and otiier parts of the 
tropics. xV sim])U‘ correction could bi* ascertained 
for conversion from one tempera lure to another. 

Mr. G. XEvir.i. IIcntly said tliat measurements 
of tin* refra<.*tivc index of Ihpilds by interference 
m(‘tliods w'(*re attended with greater dithculties than 
similar deti^rminal ions for gases. In the case of a 
gas it was ea.sy to produce a coutiiiuous alteration 
of |)alli l>y reduction of [ircssure : with a liquid 
'^uch an alteration was more delicate to carry out 
and the tcmi>eralure control was more dillicult. 

('aptaiii Dvkf Aciami said lii regard to the prac- 
tical use of tin* rcfraclniiKdcr iu (he examination 
of fats, it was very useful as a kind of first 
ai»pr4K\imal ion. but without a knowledge of the 
sevt'ral glycerides piv'Seiil and thcli' respective 
liKlices of refraction it was not po^^sible to do more. 
4'1k* refractometer would si'rve to classify oils 
roughly into drying, scini-drying. and non-drying 
oils, and give a fair idi'a of wli.at the oil really 
was. llul that Avas only one of (piite a numlK*r of 
tests and pcrhat»s not oik* of the most a*rtain. 
Another dirc(*tion in which it might be useful in 
fat nnaly.sls was in (onneeiinn with Mowing drying 
oils. Some work in tliat diivetion had been done 
by Morrell who liad found Ih.al in (Ik* ca.se of most 
oils, when they were blown, the iixiino value 
<lecr(‘ase<i and the refmetive imh'X inereased, but 
I ha I wIh'u blowing lung oil the two values fell uion* 
or less together. Another iioint In this connection 
was 111, at the refractive Index changed before the 
kxiine value changed. Tlie first thing that hap- 
^K*uc<l wa.s that the double bond moved say from 
the centre of the chain to one end. That ‘was 
shown on the refractometer but not by the iodine 
value, so that it was possible that the refracto- 
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meter would be of considerable use In investi- 
gating what was a most important and interesting 
problem. It had also a certain use in connection 
with the hydrogenation of oils, for although in 
cases the iodine value and the n'fractive index 
changed more or les.s together, the relationship 
between the two was different for different oils. 
There were, however, two points about, its u.se. 
One was that when hydrogenation started, the 
iodine value fell comparatively rapidly and .so did 
the refractiv(? index, hut when hydrogenation was 
nearly complete, the differences were not so great, 
so that the n^fraetometer might not be so satis- 
factory a.s it seemed at, tirst sight. He thought that 
a continuous reading instrument was necessary for 
this purpOwSe. Another difficulty in its application 
to this r)roc*ess was that when hydrogenating at 
high temiKTatures he thought he was correcl In say- 
ing that the linoleins and the oleins Avere reduced 
at about the same rate. When hydrogenating at a 
lower temi>erature, however, this was not so, and 
that introduc(‘d a compllcatbm. Y(‘t another im- 
portant point was the temperatnn' at wldcli the 
refractive index was taken. In his opinion the 
temperature should nlw’ays be -40'^ for the examina- 
tion of fats and oils. 

Dr. G. S. AV.m.poix appreciated the suggestion of 
Dr. Lowry that instruments .should be available for 
use with dilTonuU wave lengths. However, i*rol>ahly 
95% of instruments wer<' used not for a('a<t<*mie 
research but as a iiK^aus to an end undtu’ conditions 
where it was satisfactory to know that precisely 
the same reading was obtainabI<‘ whetluT a candle, 
gaslight, or an <‘lcctrie lamp, or <laylight was used. 
In ordinary commeix '.al instruments no considera- 
tion of wave lengths was required, ami It was 
one of the triumphs of their manuf;ictur(‘ that it 
AVas possible to get an achromatic dividing lino 
on the instrument. If a measure of dlsi>erslon 
were required, it Avas simpler to note tlie scale 
reading on the achromalising collar than to take 
refraetomelric readings with different spectral 
lines. In a communication to the “ Kolloid 
Zeitsohrift ” it was stated tluit refractive indices of 
proteins varied with varying electrolytes aeeompany- 
ing them in solution. That was incorrect; the real 
refractive index of any protein aahs almost a linear 
function of its concentration up to 10% and inde- 
pendent of the natun' of any accompanying 
electrolyte. In all quantitative examinations of 
protein solutions the refraetometer was of 
inestimable value. 

Mr. E. T. Brkavis i>ointed out that for some yiair.s 
past the refraction had lM‘en used as an a<ldi- 
tional physical measurement in th(‘ examination of 
essential oils, comparable in a .sen.se with the 
measurement of the optical rotation of oils. 
Essential oils Avere not simide suh.stanccs. Th(‘ 
specific gravity of oils liad been found to vary 
within certain limits, and as the rotation might 
vary within I'XMlain limits, .so the refract iAe Index 
of normal oils varied Avithin certain limits, and 
when the.se A^ariatlon.s AV’cre tabulated, they fornuMl 
meshes In the net to catch adnlterations. The 
refraetometer had been u.sed Avith advantage in tlie 
examination of the oil of male fern. A few years 
ago, the oil of male fern Avhlch came from South 
Germany had lK*en found to 1 k‘ heavily .'idulteratetl 
with castor oil, and E. ,T. Perry had been ahh\ 
by the use of the refraetometer, to identify 
that adulteration, which had not or‘(*nrre<l 
since then. It Avas also particularly useful in the 
examination of cinnamon oils, which should have 
a fairly high refractive index, and only last 
December, C. T. Bennett published in “ The Per- 
fuiftery and Essential Oil Record ” an account of 
some work with adulterated aniseed oil, in which 
he had been able to show that the refraetometer 


could be used with good effect. In the latest edition 
of the British Pharmacopoeia (1914) refractive 
indices wore given for most, if not all of the essen- 
tial oils, and most of them were taken at 25® C. 

I In common Avith other chemists, he thought it was 
a pity that so many temperatures were quoted in 
eonneetiou Avith refractive indices, and for essential 
oiks ho believed that 20® C. would be the right 
t(‘mix‘rature. He suggested that a temr)erature of 
40° 0. should bo adopted for fatty oils, while that 
of 20® C. Avould be more reasonable for essential 
oils, and other llqiikls that could be examined at 
that temperature, as he did not think that essential 
oiks AN’cre examined in the country of origin but in 
more temperate eliiiiates. In reference to the use 
of light filters, he in common Avith many others 
used the sodium light Avilh the polarimeter. He 
found a difficulty in getting a suffieiently brlglit 
light to AAa)rk Avilh, ami some time ago, lie had com- 
municated Avith Dr. Moos of the firm of Messrs. 
Wratten and Wainwright, but had been told that 
it was quite impossible to get a filter giving a 
sntlieientl.v narrow hand for anything equiA^alcnt to 
sodium light. A filter giving a baud narroAv 
enough, and at the s;ime time giving a sufficiently 
bright light, Avould he very useful. 

Mr. .7. S. G. TiioxfAs .said that one of the facts 
which always struck the iffiysicist attacking any 
quest i(*]i dealt wilh In llie more teebuologleal 
hranehes of .seituiee Avas that there rarely seemed 
to be any standard .sp(‘ei(i(‘ali()n of temperature 
with n'g.'ird lo Avldeb any physical measurement 
in teelinieal eliemisiry Avas carried out. Ghaos 
reigned in r(\gard lo measurements of six‘ciflc 
gravity in leeliideal eliemistry. There w’cre 53 
.se.'iles of specifi(‘ gravity employed, and the chaos 
Avas umde wors(' by tlio fact that these scales them- 
selves in som(‘ easi's wer(.‘ calculated incorrectly. 
Therefore, he suggested that it was a question of 
praelicnl iH)]itics for the Socudy tluit it should 
ni>p<>int a Commit l;<‘e to lay down at the beginning 
Avhat tempi'ratnres should bo employed for the 
speeiliealiou of |]ie refractive indlcc's for various 
oils etc. Nothing aa'us aeeoinplished l)y the stat(‘- 
ment of individual preferences as regards the 
temperature at Avhich the refractive index should 
be measured; and Avork in the future would be 
very nmeh easier for anyone Avdio had to deal with 
the subject If some definite tenqx'rature or tem- 
peratures were specified and unlver.sally accepted. 
With regard to Dr. I^owry's remarks .is to the us(‘ 
of s{H}cifi(al s[H'c(ral lines, tlie difficulty Avas that 
in technological practice one w'ould liave very little 
ojiporl unity for employing say tin? hydrogen, 
cadmium, or mercury lines, as the case might be. 
The beauty of the refraetometer avms that It could 
Ix' list'd Avilh any kind of light, the adjustuient to 
achromatism Ixdng elfected when the reading corre- 
sixmded Avitli that f<jr the D liiu's. Gf course oiu' 
could not spix ify the ix'fractivt' iudt'x of an oil foi' 
white light. It might lie imssihle Avithoul, in any 
Avay restricting tlie use of Avhile light, to pnxluce 
refraetomi'ters employing filters wlileii could Ix' 
made lo isolate a very narroAV baud of the siiectrum. 
In that Avay lie txdieved It would he possible to 
determine some one constituent of an oil or solu- 
tion, a.s the casi^ might b(‘, by the use of tAVO such 
filters. If tli(*y measured llu‘ disjx'rsion, It should 
be ixiRslhle to di'termino the ri'lallve amounts 
present of two constituents of tin; solution. In 
regard to the nw' of the Interfi'rometi'r, inen- 
tloiK'd by a previous si>eaker, it, was available for 
w<jrks use and Avas made by ffn English firm. The 
original interferometer deiK'mh'd iqion the adjust- 
ment to coincidence of two interference patterns, 
one being produced by the transmission of light 
through a liquid or gas, and the other by the trans- 
mission of light through the air space above the 
column of liquid or gas. The adjustment was 
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<»flfe(*te(i by a variation of pressure. White light 
had necessarily to be used in the operation because 
the centre point could only b(i located by the use 
of white light. Such an instriiinent had actually 
been used by Haber in coninvtion witli his work 
on uuiiuonia syntliesis. The instrument, however, 
was now in a moni practical foi'iu, the pressure of 
the column of gas being varied by rotation of a 
glass plate In om^ or otlier of the interfering beams. 

Dr. J. C. PiiTue said that in connection witli the 
question of the temperature at which refractometric 
determinations shouhi be made, the fundamental 
equation for all critical angl(‘ rcfractometers— 
n-N sin r — ought to be kept in view. On this simple 
relationslilp bel.wecm n, the imh'x of refraction of 
the liquid, and r, the angle of ndraction in the 
prism, was based the seale of the Instrument (If 
direct-reading) or, alternatively, the eon version 
tables which accompanied th(‘ insti ument. In both 
cases the computation involved a given value for 
N, the index of lefraclion of tlui prism. Any 
change in tliis value, such as occurred when the 
instruineiil, was iisi'd at any temperature other than 
that at which the scale or the tables were exact, 
required th(‘ iutroduclion of corre(.*tiouH, and 
dimiiiislu'd (lie raiildlty with which measurements 
of refractive iixlex could l)c made. 

Mr. K. (h BuowMxa lliouglit that 0. was too 
low a tiaiiperature for t‘xa mining essential oils. 
An Instrument s(‘t at, that temperature could not be 
used convcnh'iil ly in most, of (he eountries where 
the I'ssential oils W(‘re innd(‘. It would be ditlicult 
in warm count rii'S to get the tempera tnn‘ down 
because^ not only would it 1 k' necessary to have 
arlilicially eooli'd eirenlating wat(‘r availalde but- 
then‘ would also lie llu' dillienlly that in hot dami) 
places lli(‘ eond('iise<l moist niv.; eollectiMl all over tlie 
insti'iiiiKMil . 

In i-egai'(l to the \ lew (hat; Ihesi* oils were not 
examiiu'd in llu' conniry <>f origin Inil in more 
teinpin-ale elimatt.'s \\v sai<l that lie had examined 
tiK'si' oils in on(‘ ot (lu* eountries wh(*re (lu‘y were 
prinlneed, for ten years jtasl. That was a prai.'ticc' 
which was a (lopp'd vm-y largely because of the 
atrocious adnlP'rat ion wliich took plact? in ci'ilain 
C(nintrh‘s, whicli was having the clTcct, of condmnn- 
ing llio whole* of tin* sales of llie ])roduc(s from 
' I'cse count j‘i(‘s. 'Tin* dilliciill h'S he had experienei'd 
la such ('xaniiiial ions wi'H' vi'ry great foi- the 
ri'asons he had given, lie hopt'd it would be 
jiossible to have' an insirnmeni, slandardised at 
40° (k ; that would be suitable for most fatty oils 
as w<‘ll. Mr. IJng liad refeiTcd to the Interfereiiee 
refract oinctcr. One instriiinent of this kind had 
come uiKh'r Ids notice, ])etp*r tliau (lie Zeiss instni- 
mcnl, which had a nnini)cr of faults, esix'dally of 
eoiisl nicl ion and t(‘ii)iM‘ratnre control. Many of 
the defects had hc(‘ii got over in llio insi ruiniMit 
made by Messrs, llilger. The .lean-Amagat oleo- 
r(‘fi-aotoin(*(('r w'as extrenudy useful in tlie exami- 
nailon of fat.*^. ddio readings were left to rigid 
from tile centri*, most V('gelahle oils going in one 
direction (with (lie (‘xeeptioii of eoeonnt oil and 
t'hiiK'sc vegi'laide (allow) and the animal oils in 
the otlier. In this w:iy xairions oils weax* dis- 
tinguished wh(‘re lli(‘ hntter rerraclometer showaxl 
no marked dislinetion. One disadvantage of (he 
usual iiatlerii of diiijilng refraetometer was that, 
altliongh it was V(‘ry sensitive, its range was very 
small, but Messrs. Ibdliiigliain and .Stanley had 
made an Instniinent in 'wlileli (lie prism could be 
changed by simply unlocking a ring, whicli had tlie 
effect of giving tlie full soiisltlveuess of the dipping 
refraetometer with a greater range. It also had 
one great advantage over the Zeiss Instiaiment, In 
which there was a long prism tilted Into a raotnl 
holder, mounted In cement. Occasionally the 
liquid worked round to the back of the prism and 
the shadow line which was ordinarily seen so 


sharply In the dipping refraetometer faded gently 
away. When the Instrument was taken out the 
shadow line came back again. The great advantage 
of the English instrument was a watertight ring 
which enabled the Instrument to be cleaned with- 
out difficulty. It had another advantage in that it 
prevented insects from getting in and building 
nests, as fliey had a habit of doing in hot countries. 
So great had these troubles Ixien in his exiiericnce 
that it was necessary to have threii Instruments in 
order that there might always bt^ one in nsix One 
was constantly travelling back to Europe for clean- 
ing and overliauliiig. That difficulty was done away 
witli in tlie Ihigllsh Instrument. Illlger’s were also 
arranging (lieir instruments so that they could be 
taken to pieces on the sjxit and put togetiier again 
(‘orrectly. The insl runieut to which he had referred 
was particularly useful for determination of small 
quantities of alcohol, although it was found that as 
the strength increased the accuracy fell off. 

(COMMU MCATEIJ U KMAIIK S .) 

Dr. John S. Andeuson : The importance of 
etficieut tenii>erature control is very fundamental. 
The usual tyjie of water cooling jackets for the 
lirisms may be good enough for rcfractometers of 
the Abbe tyIK^ but where an accuracy of 1 in 
the 5lh decimal plai'c is desired, as in the case of 
very aceurale work witli flu* Ihilfrleh refraetometer, 
the Only feasible method is to have the Instrument 
in a const n 111 -t cm] leralure room. The water- 
(‘ooling in a Piilfrieh Instrument ran only be of use 
when the ((*raperature of tlie water differs very 
little from liiat of tin* room, since a considerable 
surfnee is exposed to the air, the sfiecimen of glass 
or of liquid eoiil rihuting largely both to (he volume 
to be thermally controlled and to the exposed 
,siirfaee. 

4410 aeeuraey nlmi'd at In rcfractometers of the 
rnlfri<*h (yiio as being 1 In (lie 4tli decimal place for 
ah.s(.hito ix't'raetive ind(*x niid 2 in the 5th jdace 
for disjK'rsioiis had l)('(*ii r(‘fcrred to by Mr. 
Simeon. Tliere is in nsc at tlu* National Physical 
Laboratory a Piilfrieh refraetometer, made by 
Zeiss, with wlncli an aeeuraey of alxuit. 2 in tlie 
,5tli dt'ciinal place for dispersions is obtained, 
))rovi(led, of course, (hat the specimens examined 
give (‘xccllent definition. The instrument in many 
respects is not .satisfactory for very accurate work; 
tlie accuracy indicated has he(ni attaiiu'd only after 
Vi'ry careful ealihration and exliaustive studies as 
lo the bi'st, conditions of illunilmition etc. 

Mr. T. F. Harvey wished lo cuter a plea for 
the recording of all refractive indices at one 
standard temiieraUire in the case of all substances 
wlili'li are liquid at common temiieratures. A large 
number of oliservatioiis for oils, methyl and ethyl 
aleoliols, sugar .solutions, etc., are alr»*ady on record 
at 20° ( •. Tlu* writi*r in conjunction witli A. Tompkin 
jHiblislicd (tliis .iournal, July 15tli, 1005) the refrac- 
tive indices of some 5:10 samples of genuine tixed 
and essential oils at 20° (\ and also the necessary 
correct ions for eonveiting the Ahiie readings of 45 
different oils taken at teiiipcraturos lying between 
10° and 25° O. to the chosen standard temiieratui-e 
of 20° 0. He furllier published in eonjunetlon wich 
J. M. Wilkie (Phemist & Druggist, 1010, 76, 442) the 
refractive iiuliees at the same temperature of al>out 
1400 samples of tixed oil.s and 1200 samples of essen- 
tial oils, along with some further temperature cor- 
rwtlons. 

A (emperalure of 20° C. was also adopted In 
Mr. Hugh Main’s tables for sugar work. Dis- 
tilled water at 20° C. (n„=^l H830) Is by far the most 
convenient standard substance for checking the 
accuracy of the instrument setting, and obviates 
entirely the very objectionable use of so-called 
“ standard fluids which have been supplied by the 
makers of some refractometers with only limited 
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scales. A further reason for working at ordinary 
temperatures whenever possible Is that the most 
convenient and rapid method in using instruments 
of the Abbe tyjKi is to allow water from the main 
to come through a small intervening tank to give 
a constant head, and eirenlate through the prism 
jackets for half an hour, and thori lo proceed with 
the work, correcting the observations to a standard 
temperature. It would be iiiadvisabit* to attemid 
large temperature eorn'ctious to say 40*^ 0. and 
would probably entail api>reclable errors. He was 
unable to agree with tlie idea that since butler or 
other fats must lx‘ exa minc'd at high temperatures 
it were best lo examine oils at the same high tem- 
l)eraturea for thc^ convenience of the food analyst. 
Such an argument is capable of extension to the 
determination of other factors such as the siMH'ific 
gravity of lard and oils. It is also obvious that 
elevated temiK'ratures are quite unsuitable for obser- 
vations upon essential oils, and all volatile licpiids. i 
The corrections for fixc'd oils vary only from 0 OOOoi; 
to 00()0:{H, and O-OOOn? may be used all through. For 
essential oils the corrections vary from OOtMO to 
0-00052 according to the oil iindc'r ('xamination. The' 
temiwrature corrc'ctions for fixed oils puhlished in 
Bulletin No. 77 of the IT.S. Dept, of Agriculture 
lie bcitween 0-0O0.T>O and 0 000,‘i70, averaging 
0-000300, which agrees well with the above figure'. 
Only linseed and (*ast<n' oils have' a c-oirection of 
0‘000.38. It is surely undesirable to adopt as standard 
temperatures either 2.5° or 10° r.. D'eause they have* 
been much used In oonnoetion with the' Derma n 
bntyro-refractometer. 
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rOLYMKlUSED AND OXIDISED LINSEED OIL. 

BY H. AXI) A. WOODMAXSEY. 

{ThisJ,, 11110, 101-104 T.) 


lOaUATVM. 

Page 102 T, col. 2, line 2, after table, for “ insol- 
uble ” read “ soluble.” 


Communications. 


PROCESS FOR OdIE ESTIMATION OF BUTTER 

FAT, CO(X)NUT FAT, PALM KIORNEI. PAT, 

AND THEIR MIXTURES. 

BY S. II. BlJCin FXDT. 

Several years ago (ibis .1., Ibio, 702) the aullior 
descrlbed a process for esti uniting buUer and coco- 
nut fats in margarine. Since then the method has 
been used in laboratories coniu'clrd with mar- 
garine and oil works, and a large' mimlM*r of 
analytical results and statistics have bc'cn c'ollecteMl. 
Further, the process itsedf lias undergone altera- 
tions in the hands of the dift’erent chemists vvlio 
have from time to time workeel it. These develop- 
ments of the process have ijoen mainly due to 
Mr. P. S. Amp, Chief Clu'inlst of The English 
Margarine Works, Ltd., and Mr. M. Pettersen, 
Chief Chemist of Planters Margarine Co., Ltd. 

The process now used is as follows : — 

Special solutions requlrt'd 

(a) Caustic potash, made by dissolving potassium 
hydroxide in an eipial weight of distilled water. 

(b) Sulphuric acid containing 12^ grms. of con- 
centrated acid per litre. 


(c) Iron alum Indicator, made by adding to a 
saturated solution of iron alum half Its volume 
of nitric acid (one part of concentrated acid 
to three parts of distilled water). 

20 grms. of the Altered fat is weighed acc'urately 
into a 300 e.c. resistance conical flask, and S o.c. of 
potash s<Ylution (a), 25 c.c. of glycerol, and a few 
small pieces of broken porous tile are introiluced. 
The mixture is cautiously heated ov,cr a naked 
flame, with constant shaking until sa'ponifleatlon 
.sets in, care lieing taken to avoid over heating. 

q’he product, which should be straw-yellow in 
colour, is cooled and is then made up to 200 c.c. 
with distilled water which has been lioiied for some 
time to frei' it from carbon dioxide. 

.50 e.c. of this soap solution, corresponding to 
5 grms. of the original fat, is measured into a 
.300 e.c. resistance conical flask, 100 e.c. of sul- 
phuric acid solution (h) added, and 01 grm. of 
pumice powder sifted into it through buth'r muslin. 



The flask is now eonncetol to the apparatus, and 
the requisite quantity, indicated by the mark 
betwiH'U the two buliis, is distilled over in about, 
20 minutes. As soon as the distillation is tinishi'd, 
the flask and condenser jacket; are ri'iuovcd, and 
the side tube is closed by a cork. 0 5 ' .c. of a 
1% phenolphthalein solution and a .known exc-^'SK 
of from 5 to 10 c.c. of N/10 sodium hydroxide 
solution is now introdiici'd thiough the condenser 
tiiTx', which is thi'ii closed wltli a cork. The 
volatile acids are I'oinplet.ely dissolved in the liot. 
alkali-solution by shaking; at the beginning of the 
shaking oiieration the cork is withdrawn onw or 
twice to low('r the pressun' inside. The resulting 
solution of sodium salts of the volatile acids Is^ 
transferred to a 200 e.c. measuring flask, and the 
condenser tubi^ Is rinsed out scweral times with 
warm water into the flask. The volatile acids are 
then determined in the ctmled liquid by difference 
by tltra'ting the excess of alkali with A/10 sulphuric 
acid solution, a deduction of 0*4 c.c. for a blank 
experiment being made. 
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The Insoluble silver salts are now precipitated 
from this neutral liquid by adding N/10 sliver 
nitrate solution (5 c.c. 4n excess of the number 
of c.c. of N/10 sodium hydroxide required to 
neutralise the volatile acid.s), and complete precipi- 
tation of the insoluble sliver salts from the solution 
is effected by dissolving In It 20 grms. of pure 
sodium nitrate. The liquid is then made up to 
200 C.C., repeatedly shaken for about 5 mlnule.s, 
and 175 c.c. liltered into a measuring flask. The 
flltrafe Is trauaf(‘rred to a :J(J0 c.c. conical flask, 
and, after adding 15 c.c. of the iron alum indica- 
tor (c), titrated with jV/ 10 potassium thiocyanate 
solution until a red c-oloration just appears. The 
number of c.c. of thiocyanate solution required 
X 8/7 subtractcil from the number of c.c. of silver 
nitrate solution used gives the equivalent of the 
insoluble silver salts; the latter subtracted froiti 
the figure representing the total volatile acids gives 
the equivalent of the soluble silver salts. 

Tile special condenser has undergone no altera- 
tions from that. deacTibed in 1010 (see fig. p. 150). 
Th(‘ complete apparatus Is obtainable from Messrs. 
F. F. Itecker and Co., Hatton Wall, London, B.C. 
'Pla* mark tMdweini t he two bulbs indicates 100 grms. 
of water at 05° C. It Is advisable to test (he 
accuracy of the mark by filling the bulb with 
100 grms. of water and placing it in .a water bath 
at 05° C. 

In the course of the discussion, wIku the pro<_‘ess 
was first described, attonliori was drawn to the 
value of the melting iMdrit.s of the volatile acids 
in differentiating between coconut and palm kernel 
fats. This hint was followed up (mainly by Mr. 
Arup wliilst working at the Mayjiole Laboratory), 
and a great number of figures have been detcr- 
miiK'd for tlie melting points of the insoluble 
volatile acids, not only of the ])ure coconut and 
I)alm kernel fats, but also of their ndxiures. 
The figures for coconut fat have been found to be 
between S° and 12° C\, and for palm kernel fat 
between 21° and 21° C., and tlie moiling point of 
the mixtures is found to coincide with tlie direcr 
calculations from these ligurt's. The Insoluble 
volatile acids for the inelling iK)iiit determination 
are eitlier obtained by making a second distilla- 
tion and simply using the oil floating on the lop, 

-r they are liberat('d from the ruecipitatx'd silver 
sails remaining on the filter in the course of the 
general method. 

A few abstracts are given below from notes and 
nqiorts wliicli have been sent in from laboratories 
wliere the distillation process has been in use for 
st'veral years. 

Mr. Pettersen, of Planters Margarine (’o., writes 
tliat be still prefers the original iiU‘llio<l of tllra- 
t ioji with .so<lium chloride a fid pot.’issium ehromat<‘. 
For the ])urpose of obtaining the free fatty acids 
for melting jioint deterininatiou lie procinals ns 
follows: — “The silver salts from the in.soluble 
volatile acids are well washed on the filter willi 
<listllled Wilier and tlieii removed from the filter 
pjiper to a narrow glass cylinder. Here tlie acids 
jiro liberated by shaking witli one or two drops 
of hydrociilorlc acid. Ether is then added (alxMit 
10 c.c.) find the mixture shaken. Tiie toji Ijiyer, 
which Is the clhenNfl solution of the insoluble i 
volatile Jiclds, is dniwn otV with a pipette, and j 
the operation reinaited witli :i fresh quantity | 
of ether. The collect od ethereal solutions are then 
evaporated in a Ix'uker by gentle heat, and when 
the last trace of ether has evaporated the melt ing 
IHjirit of tlie ivsldue is taken in the usual way 
by means of capillary tubes. 

By this method Mr. Pettersen has found the 
melting point of the insoluble volatile acids from 
the silver salts to lie between 8° and 10° C. for 
coconut fat and between 21° and 24° G. for palm 
kernel fat. Mixtures of the two fats give Insoluble 


volatile acids having melting points corresponding 
fairly well with the percentage of each present. 

Mr. Pettersen further stales that it is of import- 
ance to avoid, as far as possible, exposure of the 
free volatile acids to the laboratory atmosphere, 
owing to their affinity for ammonia, the ammonium 
sjilts having a much higher melting iioint than the 
acids themselves. 

With regard to the melting point of acids, Mr, 
Arup writes as follows ; — 

“ The results from acids direct and from sliver 
salts were v'ery similar, c.r/., 

.Silver Halts Dlrort 

150 l(r7 

ITS 170 

“It was found lliat heating loo long or too 
.‘-'trongly when sepaniting the iiclds by action of 
<lllute acid on the silver salts drove oft' some of 
the lower melting acids of coconut fat, and there- 
fore made the dlstlnciion b(‘twi‘(Mi coconut and 
palm kernel fats less sharp by raising Ibe melting 
point of aehis from the former. T have no doubt 
that this aiiplies whieliovtu- method is usc‘d for tlie 
si'paratlon of the , acids. ’’ 

Below are given a few tables of results obtained 
hy tile method. 

Maypole Laboratory. 

Av(;rage figures from 2(M) nmily.ses of coconut 
fat .-—Total figure, 210: insoluble, 17 l>; soluble, o L 


CflAKACTKRlSTlC FlOrUK.S FOR CCK’ONLT FAT. 


Trade name 

Total 

InsoluLJe 

.Soluble 

M. pt. of 
insol. voJ. 





acids, 

Vogotaliiio 

-Ml- 2 

17 0 

3 2 

11 .5 

( 'OCOHi . . 1 

21 2 

180 

32 

12 .5 

*» • • i 

2«P8 

10 0 

3 9 

10-0 , 


215 

180 

2 7 

12-5: 

Neulreinc 

IH 3 

163 

'Mi 

lOO 


21 U 

18'3 

2-7 

1101 


21 1 

17 3 

3 8 

9 4t 


21 7 

17 4 

4 3 

9-3 1 


22 3 

180 

»-7 

110 1 

9f 

22-0 

10 3 ; 

27 

lOO] 

M • • 

21 9 

10 0 : 

2-9 

120i 

if 

20-3 

16.5 ! 

3 8 

70 

ff 

21 0 

170 : 

3 4 

HO 

Neutrex 

21 4 

17 9 

3 .5 

10-71 

if 

21 8 

10 1 

2'7 

1 no 

if 

20 4 

17 2 ; 

3 2 

i no 

ff • • 

21 0 

1 18-3 1 

3 3 

12 1 

»* • • ' 

23 1 

10 7 

3 4 

1 109 

. . t 

20 ‘J 

18 3 

20 

j 11-7 

Avenige figures from 81 analyses of palm kernel 

fat:— Total figure, 12-7 

insoluble 

11 0; soluble, 2-7. 


rHARACTKRlSTIO FICCRKS FOR PALM KERNEI. FAT. 


Trade name 

' Total 

luBoliible 

Soluble 

, M.pt. ef 
i IdboI. vol. 

.Siiniiner Neutrex 

! 13,5 

113 

2 2 

j acids, '^C. 

1 23‘5 

•» ,, 

• 12-,5 

10 1 

2 4 

1 210 

ft 

' 12-9 

too 

2 9 

23 5 


12 9 

01 


22-8 


13 0 

0 9 

3 1 

23 0 


14 1 

11 0 

3 1 

23-0 


12 8 

10 3 

2 .) 

21 0 


14 3 

12 0 

2-3 

22-5 


14 1 

10 0 

i 35 

22-5 


13-,5 

114 


24 0 


14 1 

117 

1 2-4 

23 5 


140 

11 0 

2 1 

24 6 


140 ; 

119 

2 1 

22'8 


130 

10-7 ! 

2-3 

21 0 

Medova 

15-4 

12 9 

2-5 

21 0 


14-0 

11-4 

1 2-6 

24 0 


1.3 9 

1L2 

2-7 

240 

,, . • i 

12-8 1 

9-9 1 

2 9 

22 0 


i 1 

lOO 

1 _ ^ 

21 7 
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Butter varies a great deal aeoordlng to tbe season 
and the country In which it Is produced, and 
during the war it has bwui found that the figures 
for home-produced l)utt(‘r liave i>een considerably 
lower than before Uie war. 

Average figures from 15 analyses of 
duced butter for this iwrlod ; — Tot.al liguie, 
insoluble, 5-0; solul>Ie, 

FKii’in;.-! roll lirnKU Fat (Jknhhai.lv. 


Charactertbtic 


‘ 20- 1 
271 
27 1 
27 9 
28-1 
28-8 
31-5 

31 a 

32 f ) 

33 9 


Insohiblo 


12 
4 1 

4 4 
51 
40 
5-7 
4.4 
5-7 
«-5 


Soluble 


22 2 

23 3 
22 2 
23-5 
230 

24 3 
25 ’8 
27-2 

2()a 
27 4 


Planters l^aboratory gives llie following figures 
as the averages of a great number of analyses 
carried out during tbe last five or six years: 


Coconut fat 
Palm kernel fat 
Butter fiit . . 


Total vol. 1 
acids j 

Tnsol. silver 
salt8 

Hoi. silver 
salts 

21-0 1 

ISO 

'.no 

13-5 

11 0 

2 • 5 

32 0 

4-0 

28 0 


Mr. Arvp (Euglish Margarini Works Lahnratory) 
bas supplied llie following figuix's:- - 


Total 


! In- 
I soluble 


Soluble 


:yi. pt. 

°(\ 


Coconut fat 


Eritirncuti'cx .. 
CoCONO . . 
Vop:etalinc 
Neutrox 
NucoUne 
Nutreiiie 
Scblink palm 
kernel 

Sumuior noul i-ex 
70 % coconut I 
fat 

10 % palm 
kernel ■ • 1 
20 % oil I 
J U9 
Lard 

Araobifl oil 
Sesam6 oil 
Corn oil 


111 8 

15 2 

10 

*2 T) J 

19-5 

17 0 

19 

24-5 

19-5 

17 0 

19 

25 0 

21:1 

18-1 

:m 

21-5 I 

21-5 

188 

2 7 

24 9 

20- 1 

17-1 

:vo 

218 1 

22 2 

19 5 

2-7 

24-8 ' 

24 5 ; 

20-9 

lH-2 

:p7 

20- 0 

17-5 

2-5 

21-0 ; 

U 5 

i 12 9 

1 0 

27 8 

1 l-O 

12-1 

2 ■ 5 

29 :i ' 

110 

I 11-2 

' 3 1 

-- 


; 0-7 



- 

a-i 
: 0-5 



IT 


M 

' i 


Todino 

value 


9 4 
8-9 
8-7 
8-5 


88 


128 

15 


Blank tests (V6 c.c., 0*5 c.c., 0*3 c.c. Blank tests, 
substituting phosphoric acid for sulphuric acid, 
0*2 C.C., 0*2 C.C., 0*2 c.c. , 

CoMMEueiAL Coconut Stkauins. 


Sebllnk coconut 
stearin 

Bramwoll & Fern 
coconut stearin. 

F. Boehm Cacaoline 5 

7 

FaircloutfU ('hrystn 
line 


Total 

IdboI - 

ublo 

Sol- 

uble 

M.pt.l 

%■ i 

lod- 
Inc f 
value 

1 12-7 

12 1 

0-0 

30-3 

7-1 

' 20-5 

19-0 

1-5 

20-4 

7-3 

16-8 

15 4 

1-4 

28-0 

9-4 

13-5 

11-1 

2-4 

29-2 

3-8 

10 3 

9 5 

0-8 

32 0 

4-5 

1 13-9 

1 12-0 

, 1-9 

1 29 1 

7-7 


value 

251 - 5 

252 - 7 

253 - 1 
257-8 

253 - 8 

254 - 0 


DIOTKKMINATIOX OK lilONZENIO, 
TOIJIENK, I'lTO. 

RY It. O. COl.MAN AND E. W. YEOMAN. 

(See Dlls .1,, 11)10, 57 t.) 

In nderenee to Dr. Spielmami's remarks (this 
J., Ifill), Ififi r) the authors rei)ly : The statement 
atlribntc'd by Dr. Splelmann to llie authors “ that 
in a sampl(‘ of crude bmizol tlie proportion * t 
parallin associated with iuMizime, toluene and 
mnditbn Is approximately llie samis” is nowhere 
ijiade in lliat paper. On Ihe conirary, in the 
analysis given at tbe end of llu' luipm*, showing 
Ihe imposition of a sample of crude benzol some- 
what high In paraffins, 11 will i^e 
fraelion <*onsisling chlefiy of iHUizeiie (up to .)0 ), 
lli(‘ parallin i)ercentiige is about f' j" 
consist ing chiclly of tohuuu.^ (1)0^-110") about 2i%, 
and in tbe solvent iiaplilba 4(1-45%. VVbat .s 
stall'd is lliat in the fraelhni [)(P consisting 

chiefiv of toluene but also containing benzene and 
xvb'iu', no mati'rlal (‘i‘ror In Ihe end ri'sult of the 
•I'nalvsls is caused by making tlu' assiimpllon that 
in tilts fmclioii, when Ihe iwirafiin perei'iilage does 
nol exci'cd 5- 7%,, the i^aralllns are luvsent in equal 
proiiorlion in all Ihrce constituents. 

q'lu're is also no inli'iitional slati'ineiit in llie 
pa]>er that Spielinaiin and AVheelcr's inethoil of 
di'termining carbon hisiilpliide doi s not make cor- 
r(M-iion for einmges in volume wln-n benzene and 
carbon bisulphide are mixed; llie statement made 
refers onlv to th<' g.'neral principle underlying the 
method, but as written, it might iH-rliapsiie taken 
also to ri'fer to tbe graphs given by Spielmaim 
•iiid WluM'ler. It should tlii'ivfore Inive heon made 
( limr in onr paper tlial tlie (‘xpansion wbieli occurs 
was allowi'd for in their graplis in another manner. 
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Dll. i;. W. SMITH IN THE 


rJlhOUTNATION OF BENZENE. 

ANALYSIS OF MIXTLKES OF BENZENE, j 
(^HLOKOBENZENE AND DlCllLOROBENZENE, ! 

ETC. 

HY PEIUJY E. EiiANKEAND, S. KAYMOND DAHTEU AND 
DOIIOTJIY WEIISTEK. 

Tlio method described in this imper wus dt^vised 
by us some two years ago as a eonvenieiit one for 
del(‘rmlDlng tlie composition of tlie. reaction mix- : 
liiTi‘s resulting from the chlorinalion of benzene on 
the industrial scale. 

'J'lie ]>rocess is essentially similar in princiiile lo 
llial, emiiloyed by IL O- Cohnan for the determina- ; 
lion of the ixu-centages of benzene, toluene and 
xvleue in commercial toluol (J. Oas Lighling, lhl5, 
129, 19IL-198; tills J., 11)15, 1(»8— 170). Colman has 
more recently given a fuller account ef (h(‘ method 
tthls J., 11)11), 57-);S Tj. 

Description of the method. 

The sample (100 c.c.) is distilled from an Engler : 
flask und(‘r uniform conditions and the distillates i 
are collected In measuring cylinders. Three frac- 
lions are obtained l)y interrupting the distillation ^ 
at, 122^ C. (corr.) and again at 142^^ C. (eorr.). The 
^’olunIes of liquid which distil below 122° and above 
142° are noted and tlu' percentages of iHmzene and 
( lilorobenzene present in tin' original mixt ure are 
obtained from a grapli which has bi‘en constructed 
from experinjeiits witii mixtures of known composi- 
ilon. Tlie dichlorobenzcne may be found by 
UtTcrence. 

^‘Ixpi'rimeiits with mixtures of known comi)osition 
luive shown that the pen.-entages of benzene and 
I'lilorobenzene ileduced from the graph are not 
alVected by the other products which are likely to 
be formed during the clilorination of bmizeue. 

Detailed description of the apparatus. 

I'lask. ^X standard Engler llask (100 c.c.), having 
(be following dimensions :--Internal diameter of 
bulb, Oo cm.; length of neck, 15 0 cm.; internal 
diameter of neck, 1’(i cm.; lenglli of side tube, 
200 cm.; vertical height of siile tube above surface 
of liquid wlieu flask l.s cliarged with 100 c.c., 0 0 cm. ; 
angle of side tube, 75 0°. The side tube is bent at 
a distance of 10 cm. from the neck to allow of 
conni'ction with the condenser. 

Uondenscr . — A 10-Inch Liebig condenser, with 
four bulbs blown on the inner tnlK?, arranged vertl- 
enWy. The end of the condenser is ground to an 
angie of 4.5° to facilitate tlie timing of the droji.s. 

(Cylinders. — A set of j50-c.c. and 100-c.c. gradual *^1 
cylinders. They should l>e standardised by running 
into them known volumes of liquid from a burette. 

Thermometer,— A thermometer registering uj) to 
200° C. and having scale divisions sufficiently wide 
apart to estimate 01°. 

Correction of thermometer.— It. is assumed that 
the thermometer reads correctly to 01° with thread 
Immersed at 100 0° O., 122 0° C., and 142*0° C. 
I’cspectlvely. It should therefore be checked against 
a standard and the corrections (If any) applied. 
Bach day, before testing, the thermometer correc- 


tion must be ascertained by placing it in a distilla- 
tion flask wltli the top of the bulb just below the 
side tube and boiling distilled water In the flask. 
The differenc*e between the tiierniomcter reading 
and 100° is taken as the correction of the ther- 
mometer. Thus if the water is found to boil at 
l)0-2°, 08 must be deducted from 122 0° and 1420° 
rc.sp(‘ctlv(dy and the i>olnt.s of Interruption in the 
distillation as shown by tlie tln'rmometer must be 
121-2° and 141’2°. Thi.s corrcdlon includes those 
Tcipiired (o bo npidied for variations in the haro- 
inelric prcs.sun‘ and exposure of the stem 
Tesp(‘Ctlvi‘ly. 

Method of distillation. 

Tlie Engku- tla.sk ami condcn.sci- are dried before 
each exiierimeiit. 100 c.c. of tin* chlorobenzene mix- 
dire (of known lemijeraturci jiml weight) to be tested 
i.s poured into the flask through a small funnel 
from the graduated cylinder, the kilter being 
drained out only. A small naked flame is jilaccd 
under the flask and the latt<‘r surrounded by a 
wire gauze screem to protect the flame and bulb of 
tlie rta.sk from draugbis. Tlie top of the ther- 
mometer bulb is just below the side tube of the 
distlllallon rta.sk. The rate of dl.slillatiou is regu- 
lali'd to 7 c.e. [)f‘r minule from tlie end of the 
'•ondeiiser. tin' ilistillalcs being colh‘ct(‘d in measur- 
ing cylinders. Wiien I lie thci’inoincter reaches 
122° r. (corr<‘ct,i*(l) the heating is slopped, the con- 
denser allowed to drain, and the receiver changed; 
the distillation Is oontinm^d till the thermometer 
reaches 142° (\ (cori’cctcd), whmi the heating is 
again .stopped. The condiuisei* is now allowed to 
drain, and the residue in the flask after complete 
cooling Is drained info a cylinder. The number of 
e.e. distilling (1) below 122°, (2) between 122° — 
i 12°, and (2) above 142° F. is rea<i off at a tompera- 
Mire approximating to that found for the original 
.simple wlien measuring out the 100 (‘.c. for analysis. 
Most of the exi>erimouls liav(‘ bemi carried out at 
1.s° (\ The <‘ouil)ined voliiini's of the throe distil- 
lates should not amount: to less than 9l)‘0 c.c. 

If solid /i-dichlorobcnzene s(q»a rales out in the 
third fraction the volume should be read at a 
.'lightly higher temperature while the mixture Ib 
still homogeneous, and a (‘orreellon aiqdiod for 
expansion on llic basis of 002 e.e. per 10 c.c. of 
li(iuid for each 1° C. 

From the amounts boiling (a.) Indow 122° F. and 
( h) above 142° the volume iiercentagc of benzene and 
chlorobenzene is found by means of the accompany- 
ing diagram. Tims if the iierctmtage boiling below 
122° F. is 244) and that aliove 142° C. is 20-4, the 
a mount of benzene in tlie original sample Is 20-,'?%, 
that of tlie eblorobon/.mie (il-7%, and that of 
dicblorobenzcnc, found bv din'enmee from 100, is 
150%. 

Tln‘ wt'ighls of the coiisl it iieiits are deduced by 
aieaus of their specilic gravities. Tlie following 
values may D' used if the liquids have been 
measnn'd at approxiinabdy 18° (\ : Benzene, 0*880; 
monoeblorobenzene, 1*110: diclilorobonzene, T30. 
The figure 1-50 refers to th<‘ weiglit of the volume 
oceupied by dlchlorobi-nzf'ne wlien dls.solved In 
benzene and ehlorobem'^ene solutions, and Is 
appllenblo to eltlier the ortho or tlie jiara compound. 

The conqiosition of the above mixture by weight 
would 1 h‘ obtained as follow.s : — 

Weight in Jfwns. 

Ff>und Taken 
Benzene - 20-.'1 e.e. x 0-880 - 17*9 17 *0 

Chlorobenzene = (>4-7 e.e. x 1*110=71*8 72*1 

Dichlorobenzene = 1 5*0 e .e . x 1 *20 = 1 0*5 19*5 

109-2 109-2 

The weight (109-2 grms.) of the 100 c.c. is deter- 
mined directly, and the weight of the dlchloro- 


0 




Kr<iiisiii!iis«Bivsitisitisiiw»KMK«9tigKn!g«aMgKSkWiauHN^naaBn 

asgsianass^assBiiSjggiBM^Siaw 



100 c.c. The figures thus ohtainiMl give I lie numlxu* 
of c.c. of benzene and chlorob<‘nzene contained in 
the volume of the original sample taken for 
analysis, and the percentages in this sample are 
found by multiplying these figures by 100 and 
dividing by the volume taken. 

Thus, for example, a sample gave 66 c.c. below 
122® and 4 c.c. above 142®, both of which values 
fall outside the limits of the graph. It was there- 
fore treated In the following manner 70 c.c. of 


the diagram, hut it has been .shown that the pre- 
sence of o-dicldorol)enzeno do<‘s not materially affect 
the accuracy of the process even if the ortho con- 
stituent forms about 40% of the total dichloro- 
benzene present in the mixture. 

Benzene hexavhloride is sometimes formed during 
the chlorination of benzene and, If it Is present in 
excess, It should be filtered off before the distilla- 
tion test. 

Owing to the limited solubility of the heia- 
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chloride the amount left in solution will be small, 
and in such a case it is not sufficient to affect the 
accuracy of the determination of the benzene and 
chlorobenzene. 

If the percentage of the hexachloride is required, 
it may be estimated by taking advantage of its 
sparing soUibllity. The fraction “ above 140° 0.” 
contains all the hexachloride, and that portion 
which separates out from this at room temf)eratiire 
is collected, washed with light i)etroIeiim (b.pt. 
C5° 0.) and dried. The mother liquor la concen- 
trated and the further solid which separates on 
cooling 1.S also collected, washed, dried, and weighetl 
with the first lot of benzene hexachloride. 

Typical example of analysis of a mixture 
containiny benzene hexachloride. 

A mixture having Ihe following composition was 
prepared. 


Benzene 

VVoiKhfc 

(gritiH.) 

. 17-n 

Volume in 
c.c. at 
18«C. 
200 

Chlorobenzene 

. 72-1 

050 

Dichlorobenzene ... 

.. jS-0) 

l.TO 

Renztme hexachloride . 

.. .TO j 


110 7 

100 0 


This was distilled under the usual conditions 
and the following fractions were obtained : — Up to 
122° 25-0 C.C.; 122°~142° 55*4; above 142° 180; 
total 91) 0 c.c. 

Reference to the diagram showed the mixture to 
have the following composition. 

Volume (c.c.) Weight (gnus.) 

Benzene 20‘2 20‘2 x 0'88=sl7‘8 

Chlorobenzene ... 65' 8 65'8xlTl = 73‘0 
Dichlorobenzenc, in - ) 

eluding benzene 14‘0 (ditf.) 19'9 (did.) 

hexachloride ... ) 

100-0 UO-7 


The amount, of hexachloride present was then 
ascertained In the following manner The fr.ac- 
tion above 142° ” was allowed to cool and Ihe 
M>iid was sci)arated by filtering under pressure. 
Tlu* mother liquor was removed from the filter 
flask and the solid, which consisted largely of 
Ixmzcne hexa(;hloride, was carefully washed with 
light petroleum (about 20 c.c.) to remove the 
dichlorobenzene. The residue was dried in the 
steam oven and weighed (weight ^2 5 gnus.). A 
small quantity of the hexachloride still remained 
dissolved in the mother liquor, and this was also 
recovered by distilling the liquid up to 170° 0. in 
a small flask fitted with a short column. 'Phe 
residue (which had thus been reduced to alamt 
one-third its original bulk) contaiiUMl the remain- 
ing liexachloride, and this was filtered off, washed 
witli light petroleum (20 c.c.), dried, and united 
with tile hexachlorid(‘ already obtained (weight - 
0 4 grm.). Total weight of hexachloride found = 
0'4+2;j -^20 grins. 

The corrected weight of dlchlorobenzmu* is thus 
19-9 -2-9 -17 0 grins. 

The results of the complete analysis were 

Weight iu grnifl. 

Found Taken 

Benzene '17-8 17-0 

(hdorobenzenc 72’1 

Dichlorobenzene (diflerence) 170 ISO 

Benzene hexachloride 2'9 .TO 

110-7 110-7 

Uhemistry Department, 

University of Birmingham. 


Canadian Section. 


Meeting held at Montreal on May nth, 1919. 


mt. W. L. GOODWIN IN TUh' CHAIR. 


TUE PRODUCTION OF ACETONE AND BUTYL 
ALCOHOL BY A BACTERIOLOGICAL 
PROCESS. 

UY irOIl.V’K H. SrK;\KMAN, M.SC. 

During the war ijeriod grcsally increased 
demands for many essential commodities had to be 
satisfied, and the abnormal conditions obtaining 
provetl a great incentive to investigations in many 
fields of science, both in the laboratory and the 
factory. Old methods were imi)rovc(l iqion, greater 
efficiency and better yields obtained, and industrial 
methixls liave been c-oiisiderably enriched by the 
successful oiicration of newly developed processes. 
In no braqch of war work is this illustrated so 
well as in connection with the siici'cssful efforts 
wiiich have been made to increase the supply of 
solvents, especially acetone, used in the manufac- 
ture of cordlt(‘. q'he proct'sses wldeli have proved 
successful in Great, Britain, the United Slates, and 
Canada are very different in t)T>e, and represent a 
great deal of original research work in biological, 
organic, and inorganic chemistry, and in the indus- 
trial aiiplicatiou of these. The present paj>er deals 
with certain features of the work of producing 
acetone by a bacteriological proce.ss at the Brltlsii 
Acetones plant In Toronto, Canada. The work 
represents another stage in tlie use of the organic 
catalysts In industrial mcthcMls. Many of the 
devices used will probably be ai)i>licable In other 
similar enterprises, and as a whole they repre- 
sent tile essentials in what was a n(*w development, 
iiamel.v, a large industrial plant in which a bacterlo- 
logicai process wtis conducted under perfectly 
steril(‘ conditions. 

During tlie years 1908-1010 niimoroiis investiga- 
tions were in progress in ICuropoan countries in 
connection with the synth(‘sis of rubber. An 
alliance was formed betwwm several organic 
<*liemists and business i)eople in England * and A. 
Fernbach, of tlie Pasteur Institute. Eventually it 
was demonstrated l)eyond doubt tliat rubber could 
be .synthesl.sed by the polymerisation of butadiene 
or isopreiie, and the problem was how to obtain 
llljcral supplies of butyl alcohol and acetone start- 
ing from cheap and jibundant raw materials. It 
was due to tlie diligent and original work of 
Fernbach that advantage was taken of what 
had long hem known to students of general 
bacteriology, namely, that certain species or strains 
of one species of organism are able to dccomiiose 
cjirlioliyd rates with the prodiiollon of acetone and 
various alcohols and acids. In connection with 
this sjmthesis an organism was isolated which was 
capalile of fermenting potato starch, and relying 
on supplies of this material the work of builclmg 
up the synthetic rubber industry prtKH'cded. 

During the war ix*riod slinil.ir work Iins been 
carried on In Germany. So far the only infor- 
mation avallaiile is cont.-iined in patent literature, 
and is thc'refore very llmltiHl. 

Dr. ( ■. Weizmanii, subsequent to the developments 
mentioned aliove, made a new contribution to the 
subject by concentrating on a new and more 
abundant supply of raw material, viz., nmizo, and 
•succeeded eventually In securing an organism 


• Porkln, this J.. 1912, 81, 619. 
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wlilcli would ferment, actively a fairly coiieeiitratcd 
mash and give good constant yields of acetone and 
Inityl nicohol. This investigation was carried out 
in the Biochemical Department of Manchester 
University, and in 1!)T44015 a small vessel holding 
live gallons of mash was miming almost con- 
tinuously in connection wi(h the work. Dr. 
Weizmann realised the possible assistance which 
such a new development might give to tin* War 
Departments, and In the latter i)art of 1015 the 
work was continued as a piece of Admiralty 
research work. In a barge distillery In London it 
was possible to carry on exiK‘rimental work on a 
large scale, and evcaitually an aluminium fermen- 
tation vessel iiolding 500 gallons of mash was 
erected, and in it several successful fermentations 
were carrie<I out. ddie work was not free from 
anxiety, and the results were by no means as con- 
sistent as those obtained in the lakiratory. About 
('hrlstmas 1015 an experimental plant was ready 
for use at the Royal Naval Lorditc' Factoi'y, Poole. 
The installation consistcal of an aluminium fermen- 
tation vessel, or seed t)ink, holding 500 gallons of 
mash, erected over and connected by jupe to a 
large wrought iron fermenter holding twidve 
thousand gallons of mash. This lank was 
originally intended for .an acid mixing tank in the 
nitrocellulose i)lanl, and w.as inc.apable of with- 
standing more than 1^ lb. stfaiin ]>ressure. 

The seed tank ma.sh during th(‘se trials was 
cooked in the vessel with heat su|)i)lied from a 
steam coil. IV)r thiH'C hours the i>ressure was 
maintained at ten pounds, and the mash was then 
cooled by a sln'.ani of water through the coil. The 
culture was then added from smalbT pail fermen- 
tations prepared in the l.il)or;dory. Working under 
these conditions tlu' .seed tanks were almost witli- 
out exceiition good, and the culture sutliciently 
active to be used as iuoculant. It was on the 
large scale that troubles were encountered and 
experience gained whicli point('d out the nc'cessary 
fundamental ju'lnciides in tlie designing of such a 
plant and its maniimlation. 

The mash for tiie lai’ge fermenter was pret>ared by 
running the laapilred volume of water into the tank, 
and then, with the cone stirrer within rotating sit 
about forty revolutions per minute, the maize meal 
was shakiMi into the water through the manliole 
above. When this mixing was completed steam was 
pas.sed througli the coil and the temperature raised 
to about 10,5*^ (b dMils temperature wsis maintained 
for from ten to tiftivn hours, and then the mash 
was cooled down to the recpilred temperature. 
This cooling o|H‘ralion rcipiircd nim* hours. The 
seed tank culture was then run into the ma.sh and 
mixed in by stirring. O.as measunnneiits wen* 
made by imssing the stream of gas through a large 
wet meter. During the first tlirce montlis of linii 
several ferment ai ions were attempted iinchT thesi* 
conditions, and the results wi're most uiicertaiu. 
It Is for several reasons that I proiKise to disemss 
this portion of tlie w^rk. It was only the stress of 
war conditions that .allowed the work to continue 
in view of these adviu'se results, .and yet those 
actively engaged in the work re.aliseil I lint in the 
light of the seed tank and laboratory re.sults the 
proevss was iKissilile, and given certain conditions 
could be made as sure and c(‘rtain as any other com- 
mercial undertiiking. Also it was following on this 
work that in certain localiti(‘s the work was suc- 
cessful, and in others results xvere still variable. 
The fundamental weakness in the scheme obtaining 
at Poole at this time was that owing to (he shortage 
in the supplies of steel and mechanical con- 
trivances \hi\ scientific staff instead of kdng able 
to design and outline certain fundamental r(‘quire- 
ments, were of necessity compelled to operate a 
plant which represented what conld be obtained at 
the time. In the history of the relationship between 


scientific men and business enterprises there nr(‘ 
I no doubt many examples of this Inability to repro-^ 
diico as closoly as possible tlie conditions which the 
invesilgnlor knows to lie essentliil, with consequent 
lo.sses to indnstrlai method. 

During tlie preparation of the mash the lioavler 
constituents of (be meal std.tled at the bottom of 
the lank and formed large i)ioces; (he stirring 
apparatus could not bo si)eeded up. The ((uiqxn'a- 
ture, 105° C., whilst in theory sntllcicmt to caii.se 
the destruction of all bacteria If lujiiiitained for 
len hours, was not so In practice. Tests were 
m.Mde, and aft(‘r cooling, mash prt'pared in this 
way very rapidly devekqied a rich and vari('d 
llora. As.siiming the presence of a few organisms, 
r.f/., siK>res, after the heating was complete, the 
cooling p(‘riod of nine hours was far too long, 
and by the time tlie mash was ready for inoculation 
any such organisms bad increased in number. 
The failure to .sterilise the mash was also to some 
extent due to the caking at the bottom of the tank. 
Another source of xveakim.ss was due to the nhsenee 
of any means of sterilising the pip(' lines to the 
UK'Ic'r, seed tank, and (he coils used to condcn.se 
the va])onr.s when the bu'mented mash wn.s dis- 
tilled. It was problematical whetlu^r the air was 
even* removed during the cooling i»erlod from these 
lengtlis of pipe with dead ends, ami if during (In' 
cooling ])(‘riod one of tlu' control valves on these 
lines leaked, contamination (m»su(mI. Sueli lines 
coated wltli mnsh residiu's eon.stlinte almo.st ideal 
eondilions for tlu* growth and multiplic.at Ion of 
organisms from tlie air. Wiu'n this .sy.stem wa.s 
analysed iind compan'd willi l.aboralory metliods It 
.se(*im‘d quih* ele.ar th.at on a factory scale the fol- 
lowing ])rineiples would hav(* to he rigidly obeyed : 

(I) the inash must be earefiilly ]irep.ared and 
n'lidenal bomogeneons l»y agitation during tlu* iire- 
liminary heating; (2) tlu* m.ash bi*foi‘e Inoeiilat ion 
must, he s(<‘rills(‘d in a v(‘ssel e.‘i]»able of withstand- 
ing steam ])re.ssures up to at l(*ast ten iiounds; 

(II) masli must he eool(*i1 qnit'kly .and nnd(*i‘ aseptic 
eondilions to the fermentation (('miu'r.ature : 

(1) fermenl.al ion must t.akc* id.aee in a v(*s,s(‘l wliieli 
is in a .st<‘nle eomlition; and (5) all liiu*s along 
wbi<‘h such mash must pass must liK'(*wise he eon- 
stunt ly sterile. In this paper 1 do not proiiose to 
eonsid(*r tlu* methods .adopted in Die ]U'ep,aratioM 
of an ndcapuite supply of a strong pure (ailtun* with 
wliieh to inoenl.ate the fi'i'inenti'r, but the following 
is jin outline of tlu* m.anner in wliieh tlu* almve 
lirineipli's weia* applied in tlie pl.ant of the T.ritlsh 
Ae(‘tones. Toronto, Jarniled, wiiero operations were 
eonmi(*ne(*d in May Ihlfi. 

l/f/.s'/na//. - The four m.ash tuns silaiated In tlu* 
(looderh.am c'c Worts distillery were admirably 
suited for the luirpose of preiiaring a iiomogeiiooiis 
mash. In fornu'r days 1h(*y had iM'eii us(‘d success- 
fully in the jireparation of a mneh mon* roneen- 
traled nui.vh than the aei'tono organism could 
f(‘rmeut. q'he body of the eirfail.ir tun was made 
of ]>ine st.av(‘s, and eov(‘r(‘<l with :i conic, al wroiurlit 
iron roof through xvhleh steam ese.aped. The 
m.ash was heated by means of a two-li'di eojiiK'r 
steam eoli, and if necess;u’y live st(‘am could 
be Injecteil also. Rakes filt(*d into a eontral 
column cover(*d the whole of the flat bottom, 
and when in rotation ]»revented any aceiimulatlon 
of meal and form.atlon of lumiis. Tlu* meal from 
bins above each tnii was shak(‘ii slowly and evenly 
from a meeha ideal shaker Into the charge of water, 
the (<‘mp(*r:i(ure of which was between 120° and 
125° F. (10° :md 52° F.). After about thirty 
niiniitos’ hejiting llie mash was boiling and ready to 
bo pumped aernss an Intervening yard to the 
cookers situated In (be general distillery. 

In tlio coiineetiiig line on (be discharge side of 
the pump a system of convolutions wllh sharp 
double bends wns introduced (Fig. I). Along these 
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IX)rtlon8 of tlu; line were nijuieroiis .steam con- 
nections terminating in small nozzles through which 
jots of steam alternately in line with and at right 
angles to the stream of mash could he <iischarged. 
A therinoMiet(‘r bulb was litted In the liiu; on the 
far si(i'‘ of these jots, and connected to a recording 
iiistriiuK'm sitAiat«ai on the mash lloor. 'I'lie conirol 



Fig. 1.— Shsam iujector In mash lino showing details In 
joints and steam jots. 

valves for the pnmps used lo send over the mash 
and for the steam jets were placed below tills 
recording instrument, and by this systmu tlie 
operator could regulate and control the temiiera- 
turo of the mash as it ri'aehed the cooker. As far 
as possible the temperature was maintained at 
240*^ F. (tlh'^C.). In tile passage through the lim* 
the mash was not only lieated hut tr<‘al<'d very 
violently in the Ixmds. Sevi'ral hmiefieial results 
followiMl. 44i(' meal was further disintegrated and 
more starch converted into paste form, and by our 
ability to use a coarsm' iiK'al the capacity of the 
mill was increased. The niasli was made prac- 
tically stm’ile. The ri'siilts varied, and it was some- 
times possihli' to lind after Ineubation Baci/iits 
mcscntcricus in mash takmi from the line. It, was 
also a great help in adive opera I ions to jiass niasli 
already healed lo 210° F. into tlie eookcrs, thi'reby 
avoiding fails in jiressun* in the latter and <<)ns(‘- 
fpimit loss in time. Ity centra Using the eoiitrols 
it was jiossihle for two men to weigli out maiz<‘ for 
tlK' four tuns, pri'pare Itie masli, and smid it over 
at lli(* reipiired t(‘mi)('ra1 lire. In the twenty-four 
laairs c'aeli day Hk* llirixa sliifts jirepanai 200,000 
gallons of niasli. 

Voakhiff. — Tli<‘ eooki'rs used in tin* work were 
four small sleid tanks holding SOOO gallons. Ihd’ore 
this work began tliey had been u,<ed as small open 
fermenters in the general distillery. Tliey wmv 
reinforced with heams at tlie base, and a conical 
cover fitted to eacli, and in this way reiideri'd sutli- 
eleiitly strong to wiliistand an irilernal steam pres- 
sure u]! to IS lb. In till' centre there was a Tj In. 
vertical pipe passing almost to tlie bas(‘. and 
terminating in a liorizonlal ]»ie<'e of pipe which was 
ojM^n at the two extremities of thej_. Down this 
(‘luitral column the steam supply passial during tin* 
C(M)king of th(‘ mash, and It was rolaled (hroiigli a 
half eirel«‘ by hand. The steam supply was malii- 
taiii(‘d hv a Locke Ilegnlator at 22.1 Ib., and whmi 
the steam was on and the horizontal arm moving 
tlK're was a great amount of disturbance within the 
cooker. Ily tlu* method pri'vionsly mentioned most 
or all of the flora in tlu* mash was <leslroyed. ami 
in the cookers em])hasls should Ik* laid on llu* 
cooking of Ihe innsli and not on Its sferill.sation. 
In view of this fact our inability lo use high 
pressures, ejj. 20 lb., was not a handicap. IIv 
cooking the mash for hours at 10 lb. the iiiasii 
was not cllseolonred and little dextrinfsation had 
occurred. It must he borne in mind that to ferment 
starch was onr aim. At the end of this iieriod a 
test for storllity was made. An interesting ques- 
tion arises here as to what constit^ites a safe rapid 


sterility test In a factory working at high pressure 
where delays are iiiidesirahle. Obviously there is a 
point where organisms can bo seen In sucii mash, 
but these may be active or inactive, and incubation 
or plating for 24 hours is the only sure nietluKl of 
coming to a true decision. Tlu* mash was tliere- 
fnre only pronounced sterile and ri'ady for use in 
the feniionter when I lie slide sliowed no organisms, 
'rills test, lM‘aring in mind the [ircvious treatment, 
of the mash, was considered safe and practicable. 
Oceasionaily cookers wen? ludd and maintained at 
111 lb. pressiirt! beyond the iisnaJ time, owing to 
doubts existing in the mind of the bacteriologist in 
eliargi*. 

A periiianent record was kejit of (piantitles and 
times of i‘aeli oiH.watioii in eonnertion with the in- 
dividual mashes and cookers, and llic only person 
respon.sible tor tlie iisi* <if each cooker was the 
lM*rson making tlu* sterility tisl. 

( ooli}}f/. In the elioii'i’ of the most, suitable type 
of cooler for mse in I ins process il was iniiiossible 
lo rely (mtiri'Iy on Mie past experimiee of distillery 
operators, lieeau.si* I'oiiditions and iia'lhods are not 
11)0 same. It was only after sevinal months’ aetlvi* 
oiierations in 'J’oronto tliat eonceplions could be 
Jorniod n*gardlng essential features in a cooler and 
the liest way to .siK'ure llu'm. 1 propose* lo sp(*ak of 
tlu* lU'cds of tlu* oix'rafor as a bacteriologi.st, and 
to de.s(.-rilK* biuUly (lu* type* of eool(*r d(*sigiied by 
tlie FiigiiU'ering l)«*parlnient under Mr. Sliaw to 
satisfy lli(‘se reipiin'iiu'nls. 

(i) in all liu* i»lant nsi'i.l for this work it is 
necessary to avoid tlu* use* of joints as far as 
jio.ssihle*. The* Jailer may be salisfaelory in every 
way from tlu* eiigiiu'cr's s(and])e)int, and give 
e’onslant troiilile lo the liaeleriologist, wiiose ide'as 
re'g.arding le'aks are lU'ces.sarily dilleiv'nt. In no 
portion of tlie idant is this so vital as in a eoolc*r, 
wlien* usually water. uiisle*rill.sed and under 
pi’i'.ssure, is llowirig aroiiiid |)ipe's throiigli which 
mash is i»assjng. As far as possible*, tlie‘refore, 
eontiniums ))ipes are* lU'cessary. 

(ii) If such le'aks elo ehnedop the* eijieTator sJioiild 
Im* alile* tei ele*le*e*l the*m einiekly, lM‘e*anse otliei’wise 
a whole* day's work may lx* wasleel. with the loss 
of tluni.saiuls of elollars. 

(lii) Tlu* organism weerks best be‘twe*e*n very 
ele*arly elt'lined temiH'rature limits, ami tlie range 
is not large*. For tills re'cseeii tin* e-eioler shoulel 
eliseharge* mash at a eenisianl. tmiiperat ure. When 
the* e'ulture u.sesi as inoeiilanl, is passing jileing Ihe 
niasli line a slight rise* in lemiperature niighf, 
se'iiously impair if not de'siroy its activity. 

(iv) If for any ivasoii flu* t»'iiipe'rai lire* innst lx* 
eliange'd, tlu* eoole'r iiiiist re'siiond (piie-kly to tlie 
de-sire's of tlu* otierator ami not, Iliietnate for a 
consielerabk* time*. 

(v) The eYioler miisl lie easily and e'fleetively 
ste*rili.se*el, anel at intervals the masli tiilx's must 
be eleaiu'd, otherwise* tlie lo.^s in e'tlie*ie*ne*y is rajild 
and very eoiisieie'rable. 

Wlien We* coiisieie'r the e'Oeile'r f|ueslion from tlu* 
more g(*iu*ral lnishu*ss iioint eif vie'W It is lu'cessary 
lo think of Ihe e*llieie*iiey of a ee)o!e‘r with ivgarel 
tei gallons of wate'V iise*el iH'r unit gallon of mash 
eeiole'el through the reepiiivd interval of femiierature, 
anel also ilie* he*at Iransfe'r units pe'r gallon of water 
useel. Loth tlu'se* [loinls played a large* part in 
onr ealenlations, be'<*aiise' as llu* proelnellon In the 
plant liu'i-easeel we* tinally re*a< he'el the* limit In the 
wale'F supply anel hoile-r (*apae*ity. Dy increasing 
Ihe etlieieiu^v of the coolers more mash was cooleel 
with the same water, and by raising that water 
lo a higher teniiK'ratiire and using It on the mash 
flow a large economy In steam was brought about 
with a siibseiiueiit increase in the capacity of the 
plant. 

In Fig. 2 a small portion of the later t.ype of 
Shaw cooler in use at the Britlsti Acetones plant 
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is shown. The drawing represents a portion of one 
of the four boxes or oonipartmonts into which the 
cooler was divided. The four sections were 
mounted in pairs, one pair aixwe the other. Each 
box contained elglit copiier tulx's, t in. outside 
diameter, and ;;0 ft . in length, l)ent in the manner in- 
dicated, tht‘r(‘ iK'iiig 28 loops in each length. Each 
pipe is coupled by means of a steel Die.sel Joint to the 
corresponding tube in another box, and If these 
joints are of this <leslgn and lh(‘ JU'cessary work- 
jnanship obtaiiual tli(' tnlK‘s are virtually in cou- 




Fro. 2. — 8haw foolei* Hhowing detail of portions i>f one l) 0 .>c 
or section ; Iho nature of water passage way is clearly 
indicabul, and also a inons detailed drawing of one 
Diesel joint. ...-j . . 

tiuuous lengths. It will readily seen from tlu; 
diagram what a vigorous .scouring action takes 
jdace when mash is pumi)ed through such tubes 
at tile rate of 10,000 gallons per hour. Similarly 
by means of tlie sloping balUiis cast into the water 
passage-Wiiy not only Is there n cross flow s(‘cnrcd 
hut also llie whole volume of water circulates at 
right angles to the direction of its general move- 
ment through the cooler. 

In the exit pipe connected by a special fitting 
to the <‘iglit t iilM's a tlicrmoineler was insertcal, 
and the oix'rator l>y coni rolling tin' s|M^cd of th(‘ 
cooler pump could obtain line control to 0-5'^ F. in 
the temperature of the stream. The whole volume 
of water was generally in use, and for this reason 
did not need to Ik* adjusted except wdicn starting 
up and slowing down. 

In the event of a leak develoinng the t ubes could 
i)e tested independently and any coil easily removed 
from the box. TwU-.r each day the plant clo.sed 
down for one hour, and the following operations 
were carried out. A r(*servoir of sl(‘rllc water 
obtained by the condensation of exliamsl. steam from 
various units in the plant was connected to th<^ 
cooler pump. When the last cooker of the eleven- 
hour period was empty thi.s sterile water was 
pumped as quickly jus possible through the coolers 
and through the mash line connecting the coolers 
to the fermenters, and tlie coolers were then 
isolated from the line. The boxes were filled with 
cold city water, and live steam tldgh pre.s8urc) 
was passed through the coils. In this way water 
was allowed to condense in the coils, and at Inter- 
vals the wliole contents of the colls were dis- 
eharged with a violent rushing of steam by opening 
the drain from the lower header on the colls every 
fifteen minutes. It is impossible, even when using 


such a cooler in which the stream of mash is so 
violently agitated, to avoid completely the forma- 
tion of deposits within the colls and the subse- 
quent loss in efliciency. During the eleven-hour 
periods this loss usually amounted to 5 — 7%, but 
the majority of this loss in efliciency was recovered 
during the sterilising periods. During the week there 
was, however, a gradual but mueli smaller loss, 
ami each Sunday was devoted to a complete and 
thorough examination and cleaning of the coolers, 
using instead of distilled water in the manner pre- 
viously described a strong solution of caustic soda 
which was passed continuously througli the coils, 
liy these methods not only were the coolers kept 
in a sterile condition, but also their efliciency 
remained rcmnrkably constant. The latest type of 
cooler required from 1-2 to 3 gallons of water i)er 
gallon of mash cooled. Water at J30°— MO^F. was 
availabh* in more than the necessary amounts for 
use on llie masli floor, wliere time and steam were 
.saved in considerable amounts. 

Mu ah //ac.— Assuming that tlie mash leaving the 
cooler is sti'i lle, we must; now consider the methods 
adoiited to safeguard tlie mash against contamina- 
tion in its passage tli rough the line to the various 
fermenters. It W'as of course necessary to havi* 
flanged Joints in the line and valves- controlling 
onllcts into individual fcrmeiilcrs and to drains. 
It W'as iKisslhle to assume that by constant suiier- 
visioii thc.se Joints and valves could be kejit not 
oidy li<iuid-tlght but air-tight, and tlie methods 
used could have been based on this assumption. 
There is not the sliglitest reason to doubt that con- 
stant failures and loss of money w'ould have ensued. 
After earlier (‘xperienee in England and in tin* 
liist few months’ w'ork in Toronto tlu* conclusion 
was forced ui)oii us that no valve from tin* 
b'leteriologist’s i>oint of view can be assumed to be 
reliabU*. Follow'ing on lids conclusion no trust was 
placed in the ability of a valvi* to prevent air 
reacldng the masli stn'am, and the following devices 
and methods were adopted. 

Throughout the plant a general pdnciide was 
adopte<i that tanks of all sizes and lines along 
which mash or cultnn* flowed must be in one of tin* 
two following conditions: (1) uiidi'r yiressure from 
st(‘am, fcriiK'ntalion gases, or mash discliarging 
from the pump; (2) (xx)ling affi'i* sterilisation witli 
wide padded openings througli which liltcred air 
could jia.ss. Tldnking of the lines only it will 
r(‘adily be .seen liow' tlu* first condition was l)iought 
alKMit ill practice. Tlie lines were never allowed to 
femain at atmospheric tcmiicratiire and pressure. 
If for any reason interruptions occurred in tlu* 
day’s programme, the lines were drained and put 
under steam pressure until work could be resumed. 
It has also been found unnecessary and risky to 
jilace relief valves in the line. By using Locki* 
Regulator steam at 22-1 lb. pressure and Iiaving a 
proper system of rolh'f valves in the steam line 
system itself, safety valves in the nctiial fermenta- 
tion vessels and lines, provided tiiese are of the 
right construction, can be dispensed with. This 
malt(*r will be dlscussiHl more fully in connection 
wdth the fermenters. In connection with the drains 
fsee Fig. 3a) ilonble valves were used with a steam 
jet between. When tin* line was under steam this 
seal wms not us(‘d, but during the filling of the 
fermenters when the line was full of mash an 
iibsolntely sab* seal was made on all the open ends 
of the liiK*. In tlie same figure a similar type of 
seal is show'ii in connection witli the b(‘(?r line 
along which the fermented mash w'as sent to the 
stills. Tills line was under the control of the dis- 
I Illation department, and could not be kept sterile. 
In ordinary distilling practice a single gate valve 
separates the fermenter from such a line, which 
at times may be under high pressure due to gas 
produced In dead sections of the line. The acid 
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nature of the mash causes slow corrosion of cates 
and very soon valves begin to leak, speakinc again 
from the bacteriological standpoint. The diagram 
will show how It Is possible to connect a fermenter 



in which pure culture work is going uii lo a line 
whlcli is in a septic condition. Tin* seal formed 
between the lliree valves w is blown out tlirough 
ibe drain about every liour, and considering tbe 
results obtain(Ml tlie urnount of steam required is 
negligible. 
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temperature. In the earlier 
months, in order to change from steam pressurt^ 
mash pressure as quickly as possible, the stream of 
mash was run along the line still In a very hot eon 
dltlon. The shaking and rattle In the line wen- 
very bad and no doubt weakened nianv oonneettons 
On the other hand, if time Is allow('d for steam to 
condense- a jKdnt Is reached af which u vacuum is 
formed and the principle whkh la governing all 
sueh work is broken. Fig. 4 shows a . 

appa rutus which enables the oiH-rator to change owl- 
liom steam to ma.sli wilh eonqdelo eonlidenee The 
source of steam for sterilising the line Is shown 
•lust pievi.ais to slarling up the foreman in ehai".'- 




Stoam-soalod 


Fio. 3b. 

counoction botweou fonnonters and boor lino. 


Perhaps the most dllUcult situation to deal with 
in connection with the mash line, which was about 
450 ft. in length, forming an oblong, was Just at the 
time when tilling the fermenters was about to begin. 
The line was under steam, and was about to be filled 


f.- ( ooliijK'' dovico on inaBh lino, a hoiugo, b Btoam 
oomioci loji lor storiliHlnfr mash lino, c mash line, d steam- 
scaled tlriun froiii mash lino, t: llaiiKod ^ate valve, wire- 
gauze tiay within the tlaugo, t he cotton pad not shown. 


IKU-formed Ibe folJowiug operations: (i) Drain tbe 
line and seal tbe drains, (ii) itiow steam through 
llie valvt‘ c shown in Fig. i, closer tbe valve, and 
spong(? out with dilute carbolic acid solution, 
(ill) Cover tbe eoi>per-wire gauze plate within the 
llange with a fresh, clean (‘ol Ion-wool pad, six- 
layers bet.wecui ebeese-elotli, and fasten securely 
with tape, (iv) J>liut olT steam in tbe line and 
W'atcb tbe gauge, (v) When pressure is at zero 
open valve (? and allow tbe line to cool for ten 
minutes. (vi) Signal by whistle to one of the 
oix*rators to open (be valve (o (be lirst fermenter to 
Ik* lilled. Close c and start tbe iiiiinp. 

L>y this melliod tbe jarring of the line, the forma- 
tion of an uncoil trolle( I ^ aclUI1n. and tbe overheating 
of tbe lirst batch of niasb were oliniluated; all aix* 
sources of possible eonlaminatlon or delay In 
operations 

TJio fcntirntcr,^.- Tho ferinenteis situated In tbe 
general distilk'ry bad been used for the fermenta- 
tion of molasses. Faeb tank was constructed of 

in. plate. 18 ft. in diameter by 20 ft. high, with a 
slightly dIsbcMl bottom and no cover. The tiinks had 
single rlvtdiKi lap joints, and rested on brick piers. 
A new conical roof of i and in. plate with an 
18 in. rise was placed on each. The new fermenters, 
14 in number, were constructed of i in. plate, and 
differed slightly in several dimensions but In no 
fundamental particular from tiie above. 
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The great difficulty in connection with these tanks 
was with regard to their sterilisation. They were 
not of sufliclent strength to allow more than 1 Ih. 
steam pressure to be used. Also if for any reason, 
such as a failure in the steam .supply, a alight 
vacuum was formed, tlic l)ottom iK'gaii to leave the 
piers and tlie conms tion to flie beer line was in’oken. 
d'lie various lit tings in (•fumeeliou with the ler- 
menters (see Fig. 5) will ])«)\v b(‘ dc'seribed. 

At a distance of Hi in. Irom the ba.s«* and hall-wa> 
up the tank a samiding eoek was lilli'd to allow 
temperalure e.mirol tests to be made, and also for 
laboratory samples to be obtaincMl. An exienaion 
bulb from a Taylor insirnment recording ther- 



Fig T) ~F(U'nicat4M', Hliowia^r a air valve, ^ vacunni valve 
c antiseptic seal and connoctioiis, d thermonioter, lo- 
cei'^nff instmiiient is not- shown, e inaBU iJlUng Jine 
connection, / beer-lino cotnicction. 


mometer was susiK'nded through the roof of each 
tank, passing through a properly designed joint. 
The air which was allowiMl to ent<‘r the fermenter 
4 luring the cooling period passed througli a specially 
designed a i r va 1 ve. The va Ive prop(‘r wa s ca re fully 
rttted into a 4-in. thnsadeil tlange in the roof by 
means of a close nijjple. Aljove tin* valve .a copper 
funnel wa.s .soldered .securely into .a nii)ple. This 
funnel had an upper cylindrical portion 2 inches 
decj>, and resting inside on the upper edge of the 
funnel itself then' was a circular copper tray of 
.strong wide-me.sli gauze. A siK'ei.Mlly de.sigiusl 
vacuum valve wans placed on each f(‘rmenl(‘r. These 
valves are sensitive, and also from the bacteriologi- 
cal standpoint are satisfactory beean.s(‘ tliey can be 
thoroughly cleaned. The v.alves are not siU)posed 
to be ix'rfectly tight, and ,nre accordingly protected 
by an air filter fimnel simlkar to those on the air 
valves. At the side on the board carrying the 
recording therraoineter instrument there was also 
placed a glass tube manometer showing w-^ater 
pressures up to about 14 Inches. This manometer 
was connected to the fermenter by a rubber and 
copi)er tube through a s|)eclally designed cross with 
cocks, so that after foaming the narrow tubes could 


be thoroughly cleaned, and also wdien the tank was 
actually L)aming the manometer could be discon- 
nected. The manholes are of the usual tyi)e with 
tw o a relies, and a special rubber gasket was used. 
Asl)esto.s gaskets are not satisfactory. 

Special meulioii must he inade of the device used 
for taking aw7iy and roughly ineasuriiig the gases 
prodiKM'd by tlie fermeiilalion. The .seal wlilcli Is 
here doserilK'd is also an excellent pres.sure oou- 
troller during sterilisation and lh(‘ only suitable 
.safety valve wlilcli has so far b('en used. During 
the early months of tlie work in Toronto and in 
Fngland .safety valves of slandard types were Ilttod 
on I lie feriiienter.s. The aviunge safety valve is 
somewdiat oompli(‘nted, and ran be liaiidled with 
.sifety only by experienced men. It w-ould have 
be(‘n. for (‘Xjmi{)h', very (‘asy (o overlo.ad a valve 
in Toronto, and by creating excessive pressure 
(above 1 lb.) in IIk' fernamter eiuise serious damage 
in the plant. Also sahdy valvi's cannot be kept 
clean, and when tilled wllli mash provide situations 
in wliieli air organisms grow l•(^•^dily. The seating 
gels into this eoiidition, and wlien the tank cools 
down (2 in, vaeiiiim showing on water iiinnometer) 
nnlilleiN'd air ])asses through tlie safely valve. To 
ovm'iMune these ditllcullies tlie simple w'ater seal u.sed 
in Ijiboratory work w\ns elaborated. At the top of 
tlie fermenter there w’as a (> in. Ilang«\ and above 
lliis a .specially di'sigiu'd east iron cross. Two of 
tile liingt’d tlaiiges on tliis cross wow intended for 
use wlimi eleaniiig the fenneiili'r. Tlie sloping gas 
pil>e was designed to help coiideiised liquors to flow 
back to th(‘ feriiieiiter. This rise W'as limited by 
head room in tlie building, d'he device It.self, shown 
in Fig. (>, consists of a thin, sepia re cofijier box about 




A Ti 

Fki. (5. — Ant iBcptio wat«r atiiil, A longlluilinal sootlon, Bide 
elevation, B longitudinal seu-tion of inner port-ion. 
flfuit elevation, a tlu’oadod- tlange connection to gn« 
lino, h partil-ion in inner portion, c lover controlling the 
orifice Bhowti in lower poHition, orifice - 4 In. pipe, 
the Binaller orifice d la shown abovo the largo one, 
e outer can holding dilute carbolic solution In poflltlon 
to creato proasuro of 10-11 inches in fermenter, / guide. 
4() ill. long, beeomlng circular at the top, where it Is 
flange jointed to the (Mn. exhaust pitie, and with 
an oiien bottom. The dividing plate running down 
tlie (centre has cut In it a rectangular orifice with 
a notched upper edge, iiermlttlng the easier dis- 
charge of gas. This orifice is equivalent In area to 
a 4-ln. pliK'. There is a gate on the dividing plate 
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controlled by a lever from without, and by raising 
and lowering this gate the orifice can bo changed 
from In. to 4 in. The outer can is made of 
copper also, and the size 10 In. by oO in. This can 
is filled witli a dilute solution of carbolic acid, and 
can be raised so that tlui inner box i.s almost .sub- 
merged, or lowered according to th(.‘ ns] ui remen ts of 
the operator by means of sasli cord and connections 
over pulleys to a balaiKvd wtdglit. Tlie pres.sure 
created in the fermeutcu’ by tlie discharge of gas 
through tile orific<! is measured on the manometer, 
ami varies according to tlie eoiidition of the 
fermenlnlion and the orifice (]^ in. or 4 in.) in use. 

When a fermenter was to used for liie first 
time the sterilisation described below was- r(‘peattMl 
three times at intervals of twelve hours when the 
fermenter was at room tmupm-atiire. Ry this dls- 
eontinuons method (‘omj)lel(‘ stej'ility was assure<i. 
After (‘aeli fermentation tlu' lank was .st(‘rills(‘d once 
before refilling. 

To sterilise a fermenter, the e.an of the water 
seal was lowered and live steam injecte<i into the 
fermenter through a 2-iu. eonnect.ioii at the 
has(‘. The air valve was closed. When the tlier- 
momet(‘r began to i'(M*ord constant tcmpcj’atnres the 
steam was reduced and the outer can of tin* S(‘al 
was slowly r;us('d, c-ausiiig the production of from 
ID to 11 in. pressure in the ferment(‘r. Tin* opi*ra- 
tors were able by a little adjustment of tin* steam 
valve and watching the manonu'ter to k(*ep a st(*ndy 
temperature and also avoid waste of steam. The 
whole tank, inclmling tlu^ gas comu'ctions, was at. 
this temperature down to tin* surface of th<* liquid 
through wliich the steam disehargc'd. Tlie lev(d of 
this solution was kei>l constant hy the operator. In 
the event of a st<*am break occurring and the 
vacuum valve failing to oiH'rate, the liquid lii the 
<‘an would pass into the* fermenter f')llowed hy air, 
and no damage to tlu* tank would ensue. This jiros- 
sure and temiieratiiro were maintained for eight 
hours, and the fermenter vas tlicn cooled down. 
Refore steam was cut off tin* opc'rntor allowed a 
small amount of steam to i)low tiirough tlie air 
valve. The parts of this valve and the vaennm 
valve above the seating were then tlmrouglily 
sponged with a fairly strong solution of earbolie 
acid. Clean pads of col ton-wool, six layers lK‘t W(*en 
^“hoese-cloth, were tied securely over tlu* f»inm*ls, 
tud fresh earbolie acid added to the seal-can liquid. 
Steam was tlien cut off, and the o))erator watehe<i 
the gradual fall in pressure on tlie water mano- 
meter. At zero the air valve was opened gradually 
and air passed tliroiigli the pad. Tlu* ('ooliiig oiht.-i- 
tlon lasted about 2^1 hours, and the temi>eralnife fell 
from 214°— 2ir.o F. ]00° F. Obviously the 

succ(‘ss of this operation in preserving tli'e sterility 
of the tank depends on the care taken hy the 
worker, c.f/. In preparing i)ads of the jiroper siz 4 ‘ 
and thickness. Success and continued repetition 
of such oiieraiioms are liable to lend to carele-ssness 
and all the care tak(*ii in the rest of the jiroei'ss is 
useless. This work at the Ilritisli Acetones plant 
Avas done by women, whose eoiiscient ions care exer- 
<’lsed In re[)eated performanci* of small hut esst'ii- 
tial duties played a great part in the good results 
'Obtained. 

Wlien the tank reached tlie re(|nired tenqieratnn* 
the mash was pumped in through the filling line 
from which a connection ran to each fi'rinenlcr six 
teet from the base. Tlsunlly four fermenters were 
filled together In series, one cooker of GOOO gallons 
passing into eaeh In turn nnlll there was 24,000 
gallons In each. During the first cooker cooling 
period reiioated samples were taken from the lower 
<‘ock, and the temperature ix'ad and commnnlcntod 
to the cooler operator. When the body of mash was 
at the required temperature the Inocnlant was in- 
jected by gravity Into the stream of mash in the 
Sine. During the remainder of the filling period 


temperature readings were taken at half-hourly 
intervals, and every hour during the fermentation. 
One hour after the tank was full the outer can of 
the water st'al was lowered and filled to the usual 
level with fresh solution. If during the filling 
I^eriod, as a result of cooling, the contraction in 
volume of the content s of a feiiueiiter was greater 
tlian the Increase due to gas formal Ion, a vacuum 
was formed; to pn'veiit this the air valve was 
opened, otherwise it was closed during this period, 
and thi‘r{^ was usually a i)rossure on the tank all 
the lime. When the pail was lowered the mano- 
iiK'ter indicated a pressiin^ due to gas passing 
ihrougli t,li(‘ smaller orifice, tlie level being rais('d. 
During liie fermentation, pres.sure rose* to conslder- 
ahle amounts, .and to pi-(n'cnl lliis the lever was 
lowered when tlie pn'ssiin* n'aclied o in., and there- 
by incre.ased tla* orilict* t<> 1 in. The iimlerlying 
leason lor tliis o]u*ralion was to prevent as far as 
Iiossihlo the occlusion of laigr a mounts of gas In 
the slimy albuminous masii. Avhiiii was liable to 
foam over with gri'at vioI('nc<‘ when sueli pressure 
began to (limlni.sii towards tla* mid of (lie h'rinenta- 
tlon. During tills p<*riod wIk'h I lie pnssure IV'll to 
alxuit 0.2 in, the orifice was again redrc'ed and tlu* 
pr<*ssnr(* Ihereliy rais(‘d. and finally when tlie pres- 
sure had fallen to zero tlu* conl(*nls of tlu* fermenter 
were lia nded ov(‘r to tlie disl illat ion de]tarlment. 

In eonneetlon with tliis description of llu* methods 
and apparatus us(*d in Torontf* it slu.iild he staled 
liiat after the plant liad di'vt'ioped into the condi- 
tion described, i.r. in April 1010 iiiili] llu* armistice 
was signed, wiien ojieralhms Ci*asv‘d, no fermenters 
out, of a total of .’ItoS iiiociilah'd, each holding 
24,000 gallons of mash, were disclia rged into the 
drain and not, distilled. 

Tlie pl.int and the metiiods which have been dt** 
j sorih(*d repres(‘nt liie united and disinterested efforts 
of bacteriological, engineering, and chemical de- 
liartments. Togetli(*r we are iiidebt(‘d to our late 
ehi(*f, (%)lonel (looderliam, for iiis encouragement 
and enthuslastie leadership. 

Department of Zymology, 
j Toronto University. 
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I'ItOMr,i;M.S IN TUN I TII.IS.\'J'I()N of fuels. 


BV R.WMOND F. RACnN AM) WlI.LlAM A. IIAMOR. 

The most oflioient utilisation of our wealth of fuel 
sui)j>lles is a subject which is Infing aeeorderl con- 
stantly increasing attention. Interest in this topic 
in the United States has generally Ixmn confined to 
the advocates of the conservation of oiir natural 
resources. The fuel supply is still abundant and 
in industry it lias usually been found to be a more 
eonvenii*iit policy to burn high-grade coal, or fuel 
oil, than to be coneerned with the problems 
eneonntered In tlie use of i)ent, lignite, or some of 
the poorer grades of coal containing a high per- 
CTiitage of ash. It also frequently happens that, In 
some mining districts, a portion* of tlu* coal Is 
regard(*d as refuse, and Is (‘if her hurnod to 
eliminate it, msed for filling, or thrown on the culm 
jiiles. Tlie reserves of hilumlnoiis coal and lignite 
in the United Stales are immense, but the supply of 
some of the higher grades of solid fuel, such as 
coking coal and anthracite, may lie exhausted 
during this century, and accordingly the importance 
of the conservation of all classes of fuels cannot be 
over-emphasised. This contribution presents a dis- 
cussion of some of the most important engineering 
problems in the utilisation of fuels. 
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The utilisation of low-grade fuels. 

The present period of commercial and industrial 
activity in the United States and Canada,^ in com- 
blmxtion with the use of liquid fuels for automobiles 
and marine puriK)se8, has accentuated the inade- 
quacy of some of our commercially developed fuel 
supplies and has direcled specific atlention to the 
fact that certain known souhn's of fuel are being 
rapidly depk'ted. With the present limited develop- 
ment of our water jiowei s and of our deposits of low- 
grade fmd. the Ana^rican nation is dei)endent largely 
upon localised ujining aclivity in tin* regions where 
deposits of higli-giade coal and of petroleum are 
found. Large sections of the country leeidve their 
fuel sujq)iies by long rail or wiiter routes. 
The cost of freigljt usually prohibits the trans- 
IKulatlon of any but fhe highest grades of coal for 
dlslant consumption. In such parts of the country 
there are often undeveloped dei)Osits of low-grad<‘ 
fuel which could Im^ usimI locally, by several avail- 
able methods, in connection with existing e(piii)- 
meiit. An accurate estimate as to the quantity of 
sucii fu(‘l is ditticult to obtain; but, based on the 
area in which It la found, the amount, unquestion- 
aidy, largely exceeds the supply of fuel now iK'ing 
commercially utilised. 

This fuel has lu'cn classilied inlo two divisions, 
ri:., lignites and iK^ats, and grapliitic coal, such as 
is found in the New Phigland States and in the 
Oanadlan Nortliwest ; and, in addition to 1hes(' com- 
paratively undeveloped sources of fuel, modern 
methods of coal mining, together with the necessity 
for taking out tlie thinner veins, liave resulted in an 
increase of niiiu‘-waste wliicli is not turned to use, 
hut which possesses uLiisable fuel value. 

Q’'he reasons for tlie lack of development: and 
utilisation of low-grade fuels may be summarised 
ns follows : — 

(1) The clieapuess wltli wliicli tlie higli-grade fuels 
could, in the })ast, be mim'd and transported to the 
markets. 

(2) The need of basic exiK'rimental and develop- 
ment work, wliicli is reiiuired in order to utilise tlie 
full thermal eiliciencii's of such fuels. 

The use of loir-grade fuel for atcnvi generating 
2)ur poses. 

Important woik has been accomplislied in power- 
generating stations In the direction of increasing 
the tliermal etricleiicies of the higher grade fuels; 
but much more Investigation remains to be carriiMl 
out along that economic line, particularly in the 
utilisation of the full value of the fuel at high rat<‘s 
of combustion. High rates of combustion an*, 
especially in huge power plants, of extn'me 
economic imiiortauce, tlie capital invest imait being 
reduced in direct proportion to the rates of burning. 
Ill nearly all of tiie acce])ted tyyies of boilers the 
efficiency of tin* absorption of beat at high rates 
of combustion is greater than that of the furnace in 
the actual generation of heat. This is particularly 
the case when !bc boiler equipment is supplemented 
by economisers or otlier means of utilising tbe heat 
lost through high waste-gas temperatures. Owing, 
liowGver, to the low specific h(*at of tlie g.as<‘s, the 
heat loss due to iiigh stack temperatures is not ns 
great as is popularly supposed. 

* A peculiar situation exists in I’espect (o Canuda’s 
fuel supply ; viz., that over 50 per cont. of (lie eonsuruption 
is imported from tho United 81^tOH. The Uanadian coal- 
Uelds are eitnatod In tho extreme east and in tho western 
provinces, whlje (he great central provinces of Ontario and 
Quebec are more easily and economically supplied with 
f>“'>in the coal fields of Pennsylvania. Further, no 
authrar;ite coal occurs in Eastern Canada, and Canadians 
have grown dependent upon Pennsylvania for anthracite, 
which Is not only the main house-fuel In Manitoba. Ontario 
hut is imported even into the eastern coal 
Hiring 1917 Caiiadti produced about 
14,000,000 tons of coal, of which 1-7 million tons was ex- 
ported ; during tho same year 1.5 -5 million tons of bituminous 
coal and 5*3 million tons of anthracite were Imported 


Low-grade fuel may be burned on grates In fur- 
naces of special construction for each class of fuel, 
and Bi)eclal mechanical appliances (stokers and 
grates) are available for burning high-ash coal and 
lignite and also coke braize (breeze).^ It is probable, 
however, that low-grade coal and lignite can be 
utilised more advantageously in pulverised form. 
Lump coal, when burned on the grate In a hand-fired 
furnace, usually requires about 100% of excess air, 
although with (he l)e.st tyiK's of modern mechanical 
stokers this excess can be considerably reduci^d. 
With most, kinds of pulv('rised fuel 25 or 30% of 
excc.ss / 111 * is, Iiow(‘ver, sufficient, and, with proper 
/il (enf ion, ( he /i mount needed m/iy be even less. Th(? 
resulting lcmi)er;i(iire of the fire Is, of course, a 
limiting f/iclor. Othei* factors having a bearing on 
(his iiroblem are the construction of the furnace, the 
proportion of heat radiatiMl directly to the tubes, 
and the fusibility of Ihe ash. IM’operly constructed 
furnaces /iml huriu'rs siiould be Jible to use any form 
of pulverised fuel Avhicli has suflieieiit e/irbon con- 
t(‘iit. For llu* tiring of steam locomotives, pul- 
verised fuel offers a method which is worthy of 
serious consideratioii in all parts of the country 
where tho use of oil fuel is not more economical; 
in addition, it furiiish(*s a means of utilising certain 
neglecled solid fuels, 

III tho case of pent, and of bituminous coal rlcli 
ill combined nltrog(‘u, the value of ammonia as a 
f(‘rlillser renders the iiy-proiliict gas producer 
worthy of very careful eonsideration for large 
inslallations. The g;is generated nmy be burned 
under boilers supi)lying steam turbines or it may lx* 
used directly In internal-combustion ongines, 

Uompara lively litlle has boon done in America in 
following tills liiK* of EurorK’nu development. 
Possibly the higlK'r cost of maohluoiy In this 
country has C{ius(*d onr engineers to look askance 
at a type of wliicli requires a considerable 
initial inveslmeiU. And, b(‘si(k‘s, tlie American 
farmer has not so far lK*en adequately educated In 
regard to the adv/iiitages of ferllllsor for the inten- 
sive cultivation of crops. Onr ehoiiilsts have, liow- 
ever, lK:*en eiid(‘!ivouring to awaken the nation to 
the importnuce of (lie nitrogen industry; and the 
g(‘?H*ratiou of large aniouiits of power in hydro- 
electi’ic plants lias l)e(*n /idvoeated for the special 
purpos(‘ of milking synflietlc nitrogen compounds. 
Why not rccovei* the nitrogen coiiti'iit of onr fuels 
lK‘for{* burning tlieni? Why not. invest the capital 
iv(|uirod for hydro ek'ctrie dovolopmrnts In by- 
product gas iiroduci'r jilants for electrical power 
genera I ion? 

On ihe uiilisaiion of coal irnsher-iraste. 

It is eie/ir that oik* of the chief fuel problems of 
the* future Is to he that of utilising low-grade fuels, 
such as ix‘at, lignite, mine-slack, bone-coal, and 
many other w.aste materials which, at ihe present 
lime, are being discardi'd as too low in combustible 
mat ter to he of economic value. Some progress has 
i)een m/ide in this dirocllon in Europe, where the 
iiccessily of coiis<'rving fuel suiiplies has been more 
keenly felt than In the United States. IVat, in 
particular, lias lieeii <*xploited in England, Russia, 
and Ollier European countries, and lias come to be 
r(‘ga]ded as a rather Important power fuel, 
es}x*cially on account of its high nitrogen content. 

Coal-slack has also found some application In 
Europe /is a fuel for by-product producer-gas manu- 
facture, hut, owing to its comparatively low nitrogen 
content. It luis not lx*en widely us('d for this pur- 
pose. It is claimed by certain gas mannfaeturers 
in England tbat low-grade coals containing ns bigh 
as 40 to r>0% of ash have been successfully gasified 
in by-product prodneer-gns plants. The first cost 
of plant and oix'ratlng charges are, however, oon- 

i ^ Utilisation of Coke Draize/' seo Hamor, Coal 

Age, 1917, 11, 780. 
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sldered to be too great for the economic utilisation 
of such coals per se In this country within the near 
future. 

The industrial use of high-ash fuels has, in fact, 
(lemandetl much more attention In Euroiie than in 
the United States; but, so far us known, no special 
effort has bi^on made to utilise bituminous coal 
washer-waste, or other similar waste materials, 
containing 50 to 00% or more of inert matter. An 
investigation has been carried out by Dr. 0. li. 
Carter, under the direction of the authors, in an 
effort to devise a suitable nudliod for the utilisation 
of coal washer-waste or r(?fuse. Although this 
waste material contains too little combustible 
matter to be of dli’cct value as a fuel, it readily 
undergoes spontaneous combiislion in tlie large 
dump piles accumulating at the washeries and 
jiccordiugly becomes a nuisance, 'idui object of tiie 
work conducted at tlie Mellon Institute of Indus- 
trial Research has bcnm to find an economic method 
of preventing or abating this trouble. To this end, 
a number of possible us(‘s for the material have been 
evolved, but in no case could serious consideration 
be given to these uses unless tludr practice would 
require a large daily consumption of raw material. 
The reason for this becomc's ('vident when it is borne 
in mind that a big washcry produces several 
hundred tons of refuse per day. 

Fluid tiori as a inctlwd uf rrcovcrinff the coal con- 
tained in washer-waste.— it has been demonstrated 
by us that the combustible matter contained in coal 
washer-waste of all grades can Ik.* almost eoinpletoly 
recovered by suitable oil-fiotatlon, a concentration 
process which, as is well known, is widely used on 
ores. Rc'coveries of 70 to 00% of the total com- 
bustible matter present have been made by us, the 
(^xteut of the recovery being dei)endent ui)on the oil 
used, the size of the material, the degree of 
agitation, the method of giinding, etc. The ash 
content of the iH'covered coal has been found to 
d<‘pend nium sev(‘ral factors, such as the i)eiwntage 
of recovery, the nu'thod of grinding, (‘tc. 

If waslK'i- waste is gi'ound in sucli a way that the 
grains of coal are sutdected to a rubbing or rolling 
action, the yield of recovenal coal will be small and 
it will contain an excessiv(‘ amount of ash. On 
the other hand, if it is crushed or ground in such 
,1 nianner Hint the grains of coal are subjected to 
.1 ininiinuin of this rubbing or rolling action, tin* 
recovery will be large and tlie recovered coal will 
be relatively free from ash. For the best results 
it has lKX*n found that the washer-wa.ste .should be 
crushed to pass a 4S-m(‘sh screen, tla; word crushed 
])eing here used in contradistinction to the word 
ground. The coal j)articles show the maximum 
lloating properti('s when they are sharp, angular, 
and lustrous. Grinding in machines of the di.se- 
type destroys the.se pliysical properties, and the 
yield of recovered coal from i-efu.se ground in lids 
way is small and its ash content is high. 

The amount of ash present in the recovered coal 
depends also upon the quantity of coal recovered. 
In g(‘neral, the larger the r(*covery the greater 
will be the ash content of the recovered coal. If 
it Is desired to increase tin' recovery from, .say, 
70 to 00%, it is necessary materially to increase 
the agitation of the pulp In the fiotatlon cell, and 
the ash In the concentrate will Ix^ Increa.sed, as a 
consequence, from LM or 25% to 50 or .‘>5%. '^rids is 
doubtless due, in ])art, to the greater violencv of 
agitation, but is attributable, perhaps in the main, 
to the fact that, even in the finely ground material, 
much of the coal Is Intimately bound to grains of 
slate which are carried over the walls of the flota- 
tion cell by virtue of the selective action of the 
coal for oils. With less violent agitation the 
buoyant action of air on the coal imrticles thus 
weighted down will not be great enough to carry 
them to the surface. Another factor which affects 


the ash content of the flotation concentrate is the 
percentage of pyrites in tiie washer-waste. I^yrltes 
floats readily, and therefore the ash in the recovered 
coal will increase or dcciease proi>ortionately as 
the pyrltie content of the waste increases or 
deCTea.ses; it is probable, however, that this could 
be controlled by j)r(Terential flotation. In recovered 
coals showing 25% of ash, from washer-waste con- 
taining 05—70% of mineral matter, as much as 40~- 
50% of tiie total ash is generally attributable to 
pyrites aloiux 

Oon.servntive estimale.s .siiow lliat a plant erected 
complet<‘ to handle 500 tons daily of ordinary 
bituminous coal wa. slier- \>aste, and to recover the 
actual coal coiUalned in it, will cost at a maximum 
$Ur»,000; and a similar plant lo handle 250 tons 
daily will not cost over 800,000. In the case of the 
first plant, it is comput('d that the coal can be 
obtaiiKMl iTom refuse with (;5 to 70% ash, to the 
exleiit of 75% of the total coal i)jcsent, in the form 
of dry 25% a.sh concent rati*, at a cost of 81S4 iier 
ton. Tlie same coal can be i)roduced In the second 
jilant at a co.st of 82 00 ]>er ton. If it is assumed 
that tlie iecov(‘r<‘d coal contains .52% of ash, the 
recovery will he greatm’, ami the cost of production 
bei'oiiies $]-45 jier tou for the .5004 on plant aud 
81-58 iM'i* (on for the 2504 on plant. These estimates 
are only a]>i)rf).\imat ions, and it is quite probable 
that the actual co.st s of lu’oductlon would be much 
below the figures given. On the otlier hand, they 
are .sufficiently ndiahle to indicate that it is doubtful 
whether oil ffofatioii can be (unployed, at the present 
tiiiK*, as an economic proc<\ss for the recovery of 
the coal contained in sucli iiigli-ash nmterlal.s as 
wa.shcj’-wast(‘. Tin* jiroci'ss is, Jiowcver, also 
aiqilicable to iniiic-siack, hmii'-coal, and certain 
other liigh-a.sh fuels wliich contain a higher jwr- 
centage of combustible inattei’ than the usual 
washer-waste of to day, and this u.se will 
undoul)le<lIy rec(‘ive early eonsid<Ta1ion. 

Althougli oll-ffotation may not he an economic 
pro(*(‘.ss for th(' recovery of (lie coal in most low- 
grade fuels iind('r i)r(‘.si'n! eondit ions, It will uu- 
donhbHlly play a leading ro/o in meeting prominent 
fu(‘l problems of the future. Tlie results of this 
resea reli, therefore, constiliile ji reserve of know- 
l<Mlge until the tins* when it Iktoiucs necessary to 
iillli.se th(? various solid find wastes of the present. 

Fe-washinff as a inctJitul of rrrort ring the coal 
contained iti /rc.y/or-aa.s7c.— Intensive re-wnshiug 
.s<*(‘ms to offer a satisfactory solution to the problem 
of recovering usable coal fiom accumulated waste. 
From t he results of I lie above-mentioned inquiry 
it appears quite proliable tliat waslier-wn.ste of the 
lyiK‘ de.scribed can be re-w'aslied l>y up-to-date wash- 
ing maehiiKuw and lliat tin* final refu.se will not iHi 
subject to .spontaneous eoinbuslion, as it will con- 
tain S5 -t)0% of inert mnt«*rial. TIk' eonihiistible 
mailer reinaliiiiig in the final refiist^ will ho integral 
with the slate and widely disseminated, and, for 
this reason, should not greatly affected by 
wivathering. Tlii‘ concentrate or re-wash wdll con- 
tain most of the ccavilaistible matter in I lie form of 
,50% a.sh coal and it is e.stinialod that this re-wxash 
can Ik* produced at a cost of about 80-20 per ton. 
It (‘onid bo employed (‘it her diiectly as a fuel for 
boiler iiring, or admixed with low-a.sh coal as a 
fuel for i>y-]»ro(hiet [uoducer.s. In the first- 
mentioned application it would he equal in heating 
value to !h)ih‘ co.al or iiiino-slaek of the same com- 
position, ;ind tlio.se fuels have been found to be 
quite .‘satisfactory for boiler firing in plants where 
nieclianical stokers an* in use. In the latter case it 
would probably be neee.ssary to mix it with an equal 
amount of good coal, in order to Increase the 
nitrogen content to sneh a value that the recovery 
of ammonia w'oiild Ik* profitable. 

General coriclusions,— The most practicable solu- 
tion of the problem of utilising bituminous coal 
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washer-waste economically would therefore seem 
to be to employ It as a fuel for the production of gas 
in a by-product producer-gas plant. In order that 
it may be used for this purpose, the ash content 
would have to bo decroasi'd considerably and the 
nitrogen content increased, ddiere are two methods 
of accomplishing this. A siiniclent amount of good 
coal could be mixed with the refuse (o reduce Its ash 
content to o()*X, or less, and the nitrogen content 
would, at the same linu', be raised to appro.xlmately 
1%. This method would demand an enormous plant 
capable of handling at least 1500 tons of coal per 
day. The second melhod would require a plant of 
about 500 tons dally capacity. It would entail the 
re-wasiilug of OOO tons of refuse, from which would 
be obtained 150 to 200 tons of re-wash containing 
approximately 30% of ash. Ity mixing this re-wash 
with Rufliclent good coal to produce 500 tons of fuel, 
and then gasifying it In a by-product ])roducer-gas 
plant, the waste material could undoubtedly be 
economically utilised. 

{Shallow piUufj as a rnravs uf prcvent'nuj spon- 
taneous vo)/ihustl(jn. X number of nadhods of coal 
storage have been described in the literatun*. As 
the result of a study of (lu^se methods, it is txdieved 
that shallow piling could Ix' emf)loyed as a means of 
preventing spontaneous combustion in washer-waste 
blngs. The method would require tlie distribution 
of the material over a large area, in layers not. 
exceeding a few feet In depth, each layer being 
exposed to weathering conditions for .several months 
before another layer Is added. The very rai)ld 
weathering In the shallow layers would obviate 
serious heating when the pile reached greater 
depths. The subject of the siiontaneous firing of 
coal requires more Inquiry frmn a fundamental 
standpoint; the entire process is e.ssentially one of 
“surface combustion." but between the initial 
absorption of oxygen by the coal substance and its 
final exinilsion in the products, water and carbon 
oxides, an entire series of conqih'x phenomena may 
be involved. The points demanding exixudmental 
study have lieen Indicated by Bone ^ and need not be 
mentioned here. 

On the covirnercial status of American oil-shales. 

It is extremely important that additional supplies 
of liquid fuel be obtained— a problem which essen- 
tially resolves itself into finding suitable substitutes 
for petroleum products. Indeed, it is certain that 
this fuel problem will come more and more Into the 
foreground; and if in any way it were possible to 
provide a supply for only a small proportion of the 
liquid fuel consumed, it w'ould ho a most desirable 
attainment from the point of view of national 
economics. 

Animal and vegetable oils are, of course, of too 
much value for a variety of othei* industrial pur- 
poses to find their way into tlie fuel market, where 
large quantities and low prices are essential. Wood 
and coal products— in particular, alcohol and ben- 
zene— can only Ik* (‘xpected to relieve the motor fuel 
problem to a very limited extent: while peat oils do 
not give any Indication of entering into the field In 
the near future, although the quantities of peat 
available in various parts of the w'orld are sufiiclent 
to warrant some degree of local optimism. 

Attention Is accordingly being increasingly centred 
on shale-oil— a crude i>etroIeum-like oil obtained 
from bituminous shales (“ oil-.shales “) by subjecting 
them to destructive distillation In special retorts. 
Shale-oil has bc'en found to Ik* an entirely satisfac- 
tory •substitute for petroleum, alTording similar 
results oji refining; but the output of the product in 
5?cotland, the home of the shale-oil industry and so 
far the only Important producer. Is not and never 

» “Coal and its Scientific Useg," 1918. p.l62. 


vuii ne sumcientiy large to make any serious Im- 
pn'ssloii on the fuel market. 

Much publldty, a coiisldernble part of which has 
been of a misintorraative nature, has been accorded 
the enormous deposits of oil-shales occurring in the 
which occupies the northern portion 
of Ltah, south of the Hint ah Mountains and extend- 
ing eastward into (k)lorado. Perhai)s an even 
greater area of oil-shales exists in a region of 
western Wyoming occui)ylng (he Creen River Basin 
northward from the Uintah Mountains to Wind 
River Mountains. A third deposit of large size is 
situated (10 miles further east on the Colorado- 
Wyoming border. In addition, an area of npproxi- 
mjitely 2500 square miles of oil-shale has been 
located in the central part of Utah near Manti: 
while near lOlko, Nevada, on the Western Pacific 
Railroad, there occurs a small area upon which a 
number of l(X*ations have been made. Ind(‘ed small 
areas of oil-shales up to 100 square miles In extent 


may Im* found in various localities all over the Rocky 
Mountain region. The deposits in the Uintah and 
Oiecn River Basins are, however, the most notable 
and certain areas of them constitule reserves which 
are In rea<iine.ss whenever it is deemed expedient to 
establish a great American industry to supplement 
the failing sui)ply of petroleum froin the oil fields. 

Th(‘ oil-shales of the United States have so far 
received comparatively little technical attention, 
mainly because petroleum has been abundant. It 
may l)e mentioned, however, that, prior to the 
(‘slablishment of a petrok'um-rellning Industry in 
Pennsylvania, (lie Mormons de.^tructlvely distilled 
shale for oil near Juab, Utah; that numerous 
attempts have been made in tla* jiUvSt to distil cannel 
coal, and that some experimental work has been 
conducted on the Devonian black shale of the East. 
But no shale-oil Industry has ever been established 
in America, although various bituminous materials 
were distilled for the production of Illuminating 
oil by a large number of “ coal-oil “ companies 
about 18(10. The pr(K‘ess followe<l in this short-lived 
coal-oil Industry wa.s very crude, and ammonium 
sulphate production, found to be the neces.sary 
adjunct of the Scottish shale-oil industry, was never 
attempted. Consequenf ly, although a numlK*r of 
the coals and other Rubstanc(*s used w'cre of high 
grade, and merit investigation ns to yield of crude 
oil, gas, and ammonia according to [)res('nt-day 
knowdedge, it is not surprising that the refining of 
petroleum paralysed the Industry.® 

The oil-shale of the Gn'cn River formal Ion in 
north-western Oolorado and north-eastern Utah is 
to he regarded ns a fuel reserve of great economic 
importance*— a reserve wddeh slioiild now receive 
att(‘ntion Ix'cau.se the demand for petroleum and 
Its products really exceeds the supply. The 
economic study of this shale was ]K*gun in 1913 by 
the United States Geological Surc’ey, arid the results 
of TU’cdiminary investigation demonstrated a pro- 
mising yield of crude oil when the mineral was 
subjected to destructive distillation More detailed 
examination along the north, ea.st. and south-east 
sides of the TUntah Basin, in north-western 
Colorado and In eastern Utah, has later indlcat(*d 
that, although the thickest and richest beds of oil- 
shale are exposed along the .southern margin of 
the basin, ne.arlv (‘very section studied contains beds 
of shale more than three feet thick which will yield 
petroleum-like oil. In fact, in Colorado alone it has 
been estimated by geologists that there is sufficient 
olhshale, in beds that are three feed, or more thick 


4 Tho 0 ll- 8 hal 08 of Canada oro not dlFcussed in th© 
present contribution. For information regarding Canadian 
deposits and their Importance, see ospocially Ells and 
Hamor, Canada Dept. Minos, Report No. 65, Minos Branch, 
1910. 

» See Bacon and Hamor’s '* American Petroleum 
Industry/’ 1 , 203-212 ; 2 , 807-844. - , 



yrf. xxxvni.. No. 12.J BACON AND HAMOR.— PROBLEMS IN THE UTILISATION OF FUELS. 


.and capable of affording more crude oil per ton than 
the average shale now mined In Scotland, to yield 
about 20,000,000,000 barrels of crude oil, from which 
approximately 2,000,000,000 barrels of gasoline might 
be obtained by the usual procedures In refinery 
practice. In Illah it Is probable that there occurs 
an ecputl amount of oil-shale, just as rich in oil- 
forming material, or kerogfui. 

It is important to mention here (hat oil-shale 
cannot be profitably worlced on a small scale and 
that the existence of a shale-oil industry in (his 
country ('an only be mssui'cmI by (he mosl. rational 
treatiiKUil, of a siiflieieiil ly ki'rogenons shal<^ (o give 
a satisfactory iirodiictiou of an easily refiiiable 
crude oil. Numerous fadd (cxsts as well as (he 
laboi'atory findings of the authors jioint fo the fael, 
that the quality ol’ th(' crude oil yi(dd(al by certain 
of (he oil shales of Colorado and lllah compares 
rather unfavourably with that of the product 
oblained from the oil-sfiale of (he r.olhinns 
in Scotland; and it Is also clear (hat, before any 
method for the distillation of oil from nllrogenous 
oil-shal(‘ can lie regarded as an efllcient process, (he 
liroduction of ammonium sulphate (ij\, commer- 
cially satisfactory conversion of nltrogiui into 
ammonia) must be scXMinal. '’IMiese probl<*ms can, 
no doubt, be solved in a suitable experimental 
])lant. Tlie working of American shale will Ix'come 
as importanl. an industry in this couniry as (he 
dlsl illation of carboniferous shale has Ix'cojiie in 
Scotland, only after (he manufacture hasht'cm bas(Ml 
upon a retorlirjg procedure dev(*lo|)ed In plant con- 
si ructed primarily in accordance with the b(‘st 
('xpericmce. 

Considerable preliminary investigation is accord- 
ingly essential. The parllcular ob|(*ct of such 
investigational work should b(^ to ascertain the 
(‘ondlllons for, as well as to det(oinine the plant 
modificaiions necessary in, obtaining (he maxlmuni 
]>roduclion of llu' best grade of crude oil in (he 
retorts which ar<‘ sehv'tcd for development. Th(‘ 
profits resulting from th(‘ sale of the products of 
an additional stripping plant, namely, gasoline and 
fuel oil, would probably malo^ such pioneer researcdi 
work actually self-sustaining. Including the neces- 
sary condensers and tankage, and laboratory and 
shops, an experimental unit retorling plant having 
a throughput of, say, 100 tons per (lay should not 
uitall the expcndilun* of ov(U’ SoO.OOO. Its erection 
sliould immediately follow tlu' demonstration of 
tlm e(Uiiimiity and uniformity of the siauns through 
a desirable area: and It sliotild not be enlarged to, 
say, a i)laut of 1000 tons dally eapaeity, nut il after 
the sue(?essful eoneluslou of extemsive study. 

Quite a number of processes have been propo.sod 
for the prodiK’tion of crude oil from Aimn’ican 
shales, but, unlil Deeinuber 1, 101S, nou(‘ of (lie 
several Wesl(‘rn eomi)anies was producing. A 
number of patents have b('eu Issued, but it is doultl- 
ful whetlier many of them possess any eomuu'rei.Ml 
importance; in fact, it is questionable wlietber any 
improvement or additions to previiuis knowhslge 
are prosimled winch would withstand l(‘gal consi- 
deration. n’o (luote from a recent report ® “ In the 

attom])t to reduce the modest amount of labour 
requinxl by the successful Scottish retorts, many 
met'hanleal monsl rosil les have he(m evolvc'd whoso 
operation would i-equin* a gang of meehanies and 
a heap of i-epalr parts. Otliers exhibit the ulinost 
ignoraiK'e not alone of distillation nadhods. but of 
furnace design and (be principles of eomhusllon and 
chemistry. Tt would seem that: some eompnnv 
orgnnisf'd primarily to get shale-oil wmild Ix' widl 
advised to erect Sr'ottlsh retorts and adapt them to 
local conditions. These well-trh'd furnacexs are 
raechanieally good— I hey operate on recovered gn.s 
with a minimum of labour, make a good yield of 

6 Chom. and Mot. Eng., 1919, SO, 30, 


satisfactory crude oil with an Increasing amount of 
paraffin, and i)ermlt tlio recovery of large amounts 
of ammonium sulphate. ^Should labour-saving 
devices be considered essemtial, the modern by- 
product coke-oven with its marxdloiis mechanical 
equipment could be taken as a model, and so 
moditied as to prodiic*o the regular temperature cycle 
imeded for maximum yield, ’’ 

'J'he coiiteiilion is not made In (his paper that any 
type of Seottish dual-purpose retoi t ^ sliould const i- 
tute the actual basis for the di'velojimeut of an 
American .shalc-oll industry, for this retort is not 
I be design which is rcqiiircil today to liandle most 
('(•oiioiiiicaiiy all gradt's of oil-sliale; but it Is esseii- 
(ial lliat mor(‘ (/arcful (Y)Usid(U’allou be given to 
Scottish experiimee in rihortiiig praeliec*. This 
su(X*esslul expcrieiK'c and lli{‘ misforluiK'S of those* 
who atlemiited to establish sliak* oil industries in 
Au.stralia and New Zealand Imvc dciiumsl ratx'd that 
the retort and its opcu’ation must hi* adapled to tlie 
.sixoilic shale to be retorted, and always with due 
iH'gard to local industrial, rmanelal, eommerclal, 
and m(‘t(‘(u*ological (onditions, d’he dual-purpose 
I'clort was a failure when iiscxl in Australia liecause 
it was totally unsuiled for dealing witli tlie idchly 
kerogenous, yet iion-nitrogoiions, shall' of New South 
Wales; wlicrc'as tin* oil-slialcs of Scotland are 
generally low in yield of oil and ndatively high in 
yield of ammonia, wlam di'sl ructivi'Iy distilled In 
the same tyjie of retort. It is therefore not siir- 
pi'isiiig (hat a large amount of money was lost In 
(his attenifit to olivlato exixu'iiiK'Tital work by adopt- 
ing a redort which was very sueecssful on a totally 
different variety of oil-sliah' nndiT entirely dis- 
similar eeonomie eonditions. Anirn'ican oil-shales 
are comparatively high in eharaeterislie kerogens,* 
hut in the Western States they an* generally low in 
nitrogen-eon tent, while In New Krnnswiek, for 
instance, the oll-shah' is higlily nitrogenous, 
altlrnigh It yields an oil Inferior to (he Seottish. 
In fact, almost ev(‘ry condition to be (meonntered on 
this continent dlffi'rs mat(‘rl.Mlly fi’om the eonditions 
whieli have been responslbh* Ln* the Scottish dual- 
purpose retort.® 

A Henderson retort, one of tlie Seottish type's, 
has be(‘n erected by the Southern Pacific Railroad 
at Elko, Nevada, and, with jidiMinate financial 
support and teehnieal sniH'ivision, this attempt to 
adapt Rroxbnrn praelice to an Anx'riean dei>oslt 
should result in the surnmnlal Ion of valnahle infor- 
mation. It may he noted here that two small 
ni(xlifi(Ml Henderson retorts weic* erected near 
IVPmqm* ovc'r a y('ar ago by nnotls'i* organisation. 
One of tlu'se retorts was opera h'd for a sliort time, 
while' the other was given more n'(‘('nt trials, but 
not mneb crude oil was prodm^ed In I'ltber attempt. 
It is doubtful if more than 20 barn'ls of crude shale- 
oil was i>rodneed u]) to .lanuary 1. 1010, from 
west('rn oil-shab'. Hneh of the oll-.'^hale agitation 
Is nnforlunately eompany piilillelty and it is clear 
that propc'r d(*velo]>in('nl is lnii)ossil)le ns long ns 
the stock promoter remains tin* prominent feature 
of (he situation. Tlie sncvessfnl exploitatbm of our 
oil-shah* rcsc'i’ves will require C'an'fnl inv('sl igation 
on the part of a (X)mp('tcnt techni(*al and sah's staff. 
For the assurance* of sneex'ssfnl laige'-se'ale ojx'ra- 
flon, a retorting lu’oeess ninst be nsexl which will 
give good yields of (‘eouomiea lly n'tinaMe crude oil 
and, whoreve'r eomm''relallv I'ossihlc, of ammonia: 
e'asy methexls must be pei-fcele'd to separate the 

7 Simpson (eOiom. mut Mi'f.. Entr., 1019, 20, 204) employa 
this term to illustrnto (ho fuiKhoiieaital object of Scottish 
pnictlco, viz., tlio pi’odoclion of rnirto oil and ammonia In 
(tno retort. 

f' On American oil -shales, see Baskervillo and Hamor, 
.T. Tnd. Eng. ("hem., 1909. 1, .'507 : Orig. Com. Eighth Inter- 
nat. ("ong. Appl. Chom., 25, (531 ; Ells and Hamor, loc. cit', 
and Hull. U.S. Gool. Senv., Nos. 681--A and 641-F. 

ft On the principal factors Involved in Scottish shale-oil 
t«chnology, ace Bacon and Hamor, lib. cit„ 2, 807 ei seq. 
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unstable compounds from the products of the crude 
oil, and the market must be educated to absorb the 
finished products of the refinery. 

tiome specific enflinccrino problems in the 
utilisation of fuels. 

From an iiidu.sfrial (‘n*j:{iieerio;^ slandpoliit, Hie 
problems arisiiii^ In connecfion witli fuels and their 
use are various indecMl. Tho <>p(‘rntin^- engineer is, 
however, cliielly concei ned witii I he many dlfii- 
culties encountered in securing jHU’lV'ct combust Ion; 
the proportioning of boilin* healing surfaces, com- 
bustion spaces, and grale areas; lliie-gas bn filing 
within llie boiler for utilising the maximum amount 
of heat; and clirdviu'ing. 

While engineers have generally agrei'd as to the 
draugljt refjuirenients and grate areas for various 
kinds of fuel, no delinlle data are available regard- 
ing tlie furnace volumes reipiired and th(‘ rates of 
I'ombustion for various 1yi>es of fmd. JIow (am 
we most (M‘onomi(‘ally ensure propm* and comiilete 
combuslibn of coal on iK^iler grates and elimina- 
llon of losses due to lmi>roper firing? How can 
W(‘ minimise heat lo.sses due to scah^. Hue dust 
and imi»roper boiler sellings? A ])raclical method 
of heating material willi less unused space in fur- 
naces is also an ai)pro[)rlate subject for r(‘search. 
The determination of reasonable siu'clfications for 
Kentucky, Tennessee', and oilier coals and cokes 
requires consideration. What is the lu'st method 
of burning efticlently low-grade coals which clinki'r 
badly? What is I he most, suitable method of burn- 
ing high-sulphur coal wllhout clinker or fusion? 
Attention should lie acvordesl to the development 
of a salisfaclory fui'iiace-lining for high-siiljihur 
fuels. How can peat and lignite best be used in 
rotary furnaces, such as dryers and kilns? What 
is the most elllcient type of automat ic grab' for 
burning screenings or slack coal? Successful auto- 
matic stokers are wauled for burning low-grade 
anthracite' fuel. Traiuiry has also Im'i'ii made for 
a relatively Inexpt'usivi'. simple, nu'chanical stoker 
which would be suilabk' for installation under pro- 
cess furnaces wlu're the consumption of coal is 
limited. And, then, what Is the most satlsfa(‘tory 
means for burning coal and wood refus«‘ in com- 
bination? 

In modern (h'signs of sti'am-boilers it. is not 
possible to (‘onvert over !.-)% of the total heat value 
of the coal into steam power. To find the remedy 
for this loss of fuel, it is first ('ssential to stan- 
dardise a raw fu(‘l by (onceni rating it, into a fuel 
of hom(>geneous slructuiv. This may be accom- 
plished by coking and briquetting processes, each 
of whli'h has its sfM'cial advantages, q’ln* manu- 
facture of jirliticial fuels or bri(pn‘ttes is a lield 
in which great advamx'nu'Mt can be made, for it 
enables a number of low('r-grade fuels to be mixed 
with those of greater (h'lisity and consolidated into 
a fuel which may be moved without breakage and 
at a minimum lrant>i)orlal ion cost. Find bri(piet- 
tiiig In America has not m<‘t with tin' success up 
to this time whhh it rightfully desiTves, although, 
of coarse, certain of the dinicullh's have grown 
out of the inexperience of the operators ;is well 
as the fact that a number of th<‘ plants have not 
had adc'quate financial support. Of over 50 
installations which have been made in the IJnib'd 
States, only 10 are now in operation. Uf'C(*nt work 
on the briquetting of rilnchfit'ld coal is of interest 
here. One process is to remove fir.st a small 
amount of the volatile matter from a tar-bound 
briquette and then to harden it by further heating. 

■ The development work done In combustion 
through tile use of stokers, In combination witli 
niider-grate blowers and retorts, has alx)ut ex- 
hausted the iiosslbillties in this direction, and a 
radical departure from the existing practice is 
necessary In order to utilise to the fullest possible 
extent the thermal energy of fuel. The use of fuel 


in pulverised fonn offers a basis for further 
d(wol(>pment work in this connection. 

With pulverised coal, wo have tlie problems of 
crushing and drying, explosibility and storage, 
infi'ctioii into the fire-box, and erosion of refrac- 
iovlos. Ill particular, tlie jiiost (economical method of 
storing and handling pulveris(‘(I coal wltli boilers 
requires more exhaustive invu'stigation. And what 
over-.ill boiler efiieienci('s are obtained in burning 
juilverised coal? Ka.slly cleaned ix'generators for 
lurnaees using pulverised coal are deslriKl. And. 
finally, what is the relative value on a heat and 
('o.sl basis of pulverised coal, fuel oil, and producer 
gas? 

Tile lio|)e of (;v('iitually abolishing completely the 
smoke ('vil lies principally in three general (liree- 
limis. The first is a wider extension of the use 
of ga.seims and powden'd fuels for heating piir- 
jio.ses. The Second is the adoption, along V('ry 
broad lines, of electricity as a motive power. The 
third lies in the trend of mamifacturiug some form 
r>f .s('mi-('arl)onised coal as a smokeless domes! ie 
l‘m'1 at a price wliic'h will not exceed that of raw 
(oal. 

In the (‘Mse ot gas fuels, there are the important 
preldems of the imjirovement of burners and 
methods of air-mixing. in j)rodu(‘(‘r-gas teclino- 
logy, not niueb trouble is reported with iiK'elmnlc.il- 
l.vpe jiroduei'rs; but with tlie fixed-type, elinkering, 
ineomiilete burning of coal, air-holes and pressniV* 
have lK'('n causes of complaint. What is tlie most 
economical size and shape of prodiieei-s for gas to 
he u.s(‘d for heating ])urposes? q'lie ('conomie 
niili.sation of tlie tar by-]U’oduet from produeeis 
requin's more study; and ('iigiiieers r(‘(|iiest research 
on th«' aulomatie. sep.arale (xmtrol of the steaiii 
and air hlasls in produe('rs, and a praetleal auto- 
matic cheek and ivgulatioii to maintain the uniform 
((ii.alily of produei'r gas. A large steel company' 
has iK'eii inv('sligaling tlie problem of making a 
waslK'd by-prodiiet gas luminous on burning. Hut 
iM'rliaps the giTatest lU'cd in gasi'ous fuels is lu 
obtain a cheap fu('l gas from a eimtral station large 
('iiougli to conduct profit ahl' hy-iirodiiet reeovei'y, 
and this problem is now reei'iving at lent ion by two 
.Vinerleaii oonipanii's. 

With fuel oil, thori' an* Hk' iiiohlons of explosi- 
bility, .storage, biiriiiiig for iK'i-le<-( ('oinbiisl ion, and 
action on fnrn;'.c(' refract oru'S. InsutlieienI: and 
improp(‘rly adapted oil biiriK'rs Jiave e.insod ('Xik i! 
sive dillieull i('s In burning oil. Sonie tioublo is 
still e.xquu’ioneod in burning hoavy as)ilialt-base fiu'l 
oil: and burners clog oeeasloiia liy, ('ven with light 
fuel oils. Localised heat renders the use of fmd 
oil less desirable than wa.shed prodiieer-gas, aecoid- 
iiig to some engineers. The (•oniluislion of fuel oil 
to secure good heat n'gulallon wlK're difterent 
t(‘tnperatures are n‘(iiiin'd at various sliiges of Hu* 
opt'raliou of eheniieal apparatus, and the use of 
fuel oil instead of coal for sit'aming and opeii- 
evaiM>rating, with relative' costs, are jiroblems of 
ehemieal Indnsiry. Tlu'n' aro also Inquiries n'gaivJ- 
ing a widoiy aindhxahk' inelhod of utilising waste 
lu'at from oil- and gas tired aiiparat ns, more etiieioiit. 
oil and gas buriu'rs, and a simph' and oflieient 
eombinalioii gas and oil burner. 

The most iiotent faetor.s in the eonservaliou of 
fuel (luring tlu' last Iweiity yc'ars have b('en : (1) the 
d(‘V(‘lo]»ment of water power, (2) the eoru'entration 
of the prndnetlon of iiower from fuel in central 
stations where the most economical methods may 
bo utili.sed, and b'l) the distribution of power elec- 
trh’ally. There is still mueli to be done In tlie xvny 
of rejilaeing Inefileleiii: isolat'd power iilaiits of 
various kinds and slz<'s with electric power. From 
the point, of vlt'w of fuel conservation the mo.st 
Important field remaining for the more extended 
use of electricity Is on the railways. One-fourth 
of all the coal rained In the United States, as well 
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as a considerable quantity of oil, is consumed by 
steam locomotives. The locomotive is an Isolated 
{>ower plant of but medium efficiency, and the only 
excuse for its continued existence is the cost of 
electrification. 

Fuel t^rohlems in the refractories industry. 

The fuel difficulties encouiifen^d in the burning 
of refractories divide themselves into two classes, 
one of which deals with th(‘ efficient use of the 
heat units developed and the other relates to the 
securing of heat. 

When heat balances are made in eonneetion with 
kilns they sliow that from S to .12% of the heat 
is used to develop the ware, i.e., to (‘xi)el moisture, 
eomplete the chemical reactions which may take 
place, and tlioroughly shrink the n^fractory article. 
From 40 to 75% of th(‘ heat is lost to the kiln 
itself, in heating it and by radiation. From 10 to 
25% of the heat is carried out by the hot stack 
gas(‘s. These difficulties are largely overcfome by 
the use of continuous kilns, whereby the fuel 
requirement is decreas(‘d from 1050 lb. to 700 or 
750 lb. per thousiiud brieiis. 'I'lnu’c are tliree pro- 
blems of this general nature, vh. :~(l) Decreasing 
radiation loss; (2) decreasing stack losses; and 
(.3) decreasing kiln loss. 

However, the mo.sl. Inq^orlant i)roblenis ixulain 
to the development of the heat . (1) 4'he lieat must 
uot be too intense /it any one point or some w/in* 
will burned unni'cessarily tar and other w/ire 
will require lobe rebtirned. (2) Froducergas must 
lie. conveyed from a ctmtral plant to the various 
Ivilns without, losing a gre.at. amount of he/it, i.e., 
I>y the cooling of (he gas. (:>) pulverised fuel 
problems consist in the previmtion of the tleposl- 
tion of /isii-dust and in developing /i feeder which 
\sill work slowly at, low tempenitures and yet giv<' 
(‘ombustion. 'lids feeder must be a unit in itself, 
since a central shaft cannot b(; used /is a source 
of power with round kilns. (1) (lood dr<‘iug)it must 
lie scctin'd at all times. (5) In the fireboxes the 
Kaidenoy is to cliukiT. At. tlu' low/u’ temf)eralur«*s 
tlieso boxes must be “elciined” after about tlie 
fourth day. Wlieii the full lieat is applied the 
Tioxes must be cleamd every (I to 12 hours, ilepeml- 
iiig upon the fuel. Every tim<* tlu'y are clc/incd the 
lirt' practically goes out. cold air rushes in, and 
I I.e temperature of the kilns f/ills 5(P— 20tF C. 'Phis 
iu<)blem resolves Itself into thi' i>rovislon of suit- 
abk' draught as well as fuel, but. is c;iuse<l mostly 
by the elinkei’ing of the cojil used, ttf) A minor 
problem /irises from the tendency of the yshes to 
tall on the bricks jiiid i-emain on th(*in. This 
troublesome diqiosition may sjtoil 500 to 2000 bricks 
ill ji kiln. As a rule, old bricks /in' put in thesi' 
ash-collecting positions, and jire used over and over 
ag/iin. 

Fu<1 prohlcms in the ylass industr]!. 

In the glass industry the lu-oblems related t«> fuels 
ni;iy be divided into two groujis, ri:., economic and 
e ng i nee ri 1 ig j) I'obl ei us. 

Feononne prohlcms. qdie supply of find must be 
continuous. An interruption In the supply of fuel 
may necessitate a virtual nhuilding of the furnace*. 
The second requirement is ;i fiu'l of low cost. 'Phe 
cust, of fuel aver/iges uIm/uI 10%, of the total manu- 
facturing cost of tin* glass. 

N{itural gas has fulfilled both these requirements 
to an admirable dt'gree; but since the prici* lias 
risen above SO-20 per 1000 cubic feet, and (‘specially 
since tli(‘ supply is Ix'comlng liiadeqmib' and inter- 
mittent in certain localitit^s. the glass indusiry Is 
facing the (*conomic problem of ,a new source of 
fuel. Fuel oil is being used as an eniergeuey fuel, 
but it is too expenslvi* for general use. Coal Is 
therefore considered, from the economic standpoint, 
;iH the most suitable source of fuel, since it satis- 
fies both of the conditions noted alwve. Experi- 
ments are In progress on the use of electrlcfll 


energy for melting glass, as well ns for heating the 
annealing lehrs and kilns. The possilulity of utilis- 
ing electricity in glass-making oiicns up a large 
field, with many problems both of an engineering 
and economic nature. 

Enyineeriny prohlcms . — The application of oil as 
a fuel involves practically the same engiiic'ering 
considerations ns Ih/it of gaseous fuels. Mechani- 
cally and thcrmalJy It is an (‘Utlrely satisfactory 
fuel <Joal Is sometimes burned directly in the pot 
tyiMj of furnace, but this is luefiicient and is not the 
usual practice. It is not applicable for tank fur- 
naci's, and the Lraiisfonmiliou of coal into producer 
g/is is thei-efort^ ihii most general and efficient 
inama'r of using (!oal In thi* gl/iss industry, 
liiif/i’ovcmc'iil .s In the d(*sigu of j/rodiKHU'S and the 
appliealiou of tlie lower grades of coal offer oppor- 
j,iuiiti(‘.s for the betterment, of tlu* glass industry. 
l*owd('r(*d coal has been tried for lueiting glass, but 
has not been successful lu'cause of the ash and 
()tli(*r impurities which contamip/Ue the gkiss and 
choke lip the Hues. Succi'ssful elimination of these 
facl.ors would go fur towards fuel ecouomy in glass 
making. Powdered coal is, i)erliai)s, applicable to 
pot furnaces and to tlie iiew(?r types of mu file anmuil- 
iiig lehrs and kilns, but some form of gawmus fuel 
would be necessary for Uie “ glory holes," the 
“ fin* polishing ’’ fiame, and tin* small “ cracking 
off" and nu'lllng fiames employcil in finishing 
, certain kinds of glassware. 

One of the most important probk’ius in the glass 
I industry is that of heat (‘conomy. Glass furnaces 
' are notoriously wasteful of fuel. Accurate measure- 
nu'iils of the heat balance of glass furnaces are 
few, luit it lias heen shown in tlie case of a plate- 
glass furnac-e that of the total heat siippli('d only 
17% was requir(*d to melt the glass, while 5(i% was 
lo.st through radiation and condiution and in the 
{‘liinme.v gases. Even in some of the modern (auk 
furnsic(*s the loss of heat is dellber/itely increased 
by ah blasts ag/iinst tlie outer walls of the furnacf*. 

Seieiitillc research In the st/indiinlisation of fur- 
1 nac(*s; in the (U'terminaliou of the most eflicient 
I mimlK‘r. size and position of the ports, in the 
arrangeuu'iit of the baflles, in regulating the air 
siqiply ami tlie gas pressure, ami in the most 
efficient construction of the n*generntors, will, 
without question, effect marked economies in the 
amount of fuel required in tlie glass industry. Tlie 
funi;ic('s us(*d for melting glass in closed pots are 
far less efficient, (hormally, than t/ink furnaces. 
Owing to tlie /UTangena'iit of the pots the heat for 
melting tlie gl/iss must be conducted or nidiateil 
111 rough only the top and Imck walls of the pot. 
A furiiac(* designed to h(*at tlie pots evenly on all 
sides would givatly reduce the h(*at loss in this 
Ihernmlly hK*fficl(‘nt tyiie of furnace. Tliere is need 
for a more uniformly luxated lehr and for more 
.a(*cnrate regulation of leiir tempenitures. Sucli 
<*on(rol would result in more uniform annealing and 
b^ss subsequent breakage, and would In many cases 
eliminate the n(*ce.s.sity for a seemid annealing in 
tlie kiln. 'Pile .s/ime remarks might apply to the 
annealing and d(*corating kilns, which could 
probably be replaced by n really cfficb'iit continuous 
l(*lir. 

Fud prohlcms in flic iron and steel industry. 

The (*eoiionii(* ni/iinif;icf lire of iron and steel is 
dependent m»l only upon tin* r.uv materials avail- 
aide. but also on tile judicious (Combination of their 
utilisation and IJk* rec(noiy of all by-products. 

Everything is coiiceiitrat('<I that goes into the 
fiirn/ie(‘ (ore. coke, fluxes, etc.), ex(.*ept the oxygen 
of the /lir. If mon* (om*entrjited air or even pure 
oxygen (*ouId ho used, a great; saving couW be 
eflV*eted. and there could be done in combustion 
. furnaces mucb that is now only possible in eleotri(* 
furnaces. Tills problem Ims been frequently dis- 
etissed. but comparatively little research has been 
devoted to it. 
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The problem of sulphur is one of the most 
Iraportunt in iron metallurgy. The ash problem Is 
next in importance. 

Anotlier series of serious problems in iron 
metallurgy ix'late.s to the closely .allied by-product 
coke industry. An lmi)or(ant lu-oblem is the 
reduction in cost of j)Iant. 'J1 h‘ large amount of 
<‘ai)ital invested for even .a sm.ail sized by-product 
colvo-oven plant is such ,as to (hUer m.any who would 
otherwise Ik‘ willing to instal hy-j>roduct coke- 
ovens. Tlua’t' is no doubt that much (am Ik‘ done 
toward de(i-easirjg this cost by simplifying the 
i)]eans of oi)eialioii .and i)os.sibly by the use of less 
expensivi' ma [(U'ials of const ruct ion. There are also 
posslbllilies in tlu* way of imi>roving the luaiting 
of the coke-ovens. Much has alre.ady been accom- 
pli.sh(‘d in this direction, for it is only .a tew years 
ago that by-jiroduct coke-ovmis weri‘ making i)rac- 
tically no surplus gas, whereas nrords fi’om 
reccmtly constructed i)lanls show as much as 02% 
surplus gas. The importance of any s(*heme for 
further reducing the amount of fuel ivrjuired for 
coking the (‘oal d('iH'nds, of (X)ur.s(‘, upon the value 
of the heat units s.aviMl in any p.arlhail.ar l 0 (\ality. 
The valm‘ of (Ik' heat units rcapiinal to c()ke one 
ton of coal in existing ])latils is .alxnit isO-.'lO, so the 
possibilith's of further saving are limited to frac- 
tions of this amount. Another probhan relates to 
the improviumail of the rc'fraclory materials u.s(‘d 
in by-]»ro(luot c(»k<‘-ov(‘n construction. Mu(*h h.as 
Ix'en accomi)lished by the substitui ion of sillc'.a bri(*k 
for the old firi'brick. and. if there were avjulable a 
succedaneum for silica brick that would mak(‘ a 
projtortional Impi’ovcnu'nt, the adv.anlages to the 
industry ^^■ould be ^('ry giv.al. Possibilities Imve 
a 1.^0 be(ui consid(M’(‘d in Ihe way of making the 
coking process .a continuous operation, and, tlnally, 
there is a great held for Imiu’ovenumt in the 
recovery .and utilisation of th(‘ by ]>ro(bicls. 

One of the gia'atc'st nt'cds of all industrial life is 
liarticulai'ly n'quired in the manufacture of steel. 
Koferen(;e Is made to some method of g.as produ(‘lioii 
which will (uiable the gasification of coal with high 
etliciency and with I lie product ixissossing a calorific 
value of not l(*ss than ohO Il.'l'li.r. per cubic foot. 

It has Ikhui maintained that tar-oil can advan- 
tageously replac(‘ coal in many instances for the 
heating of open-hearth and olh(‘r furnaces in which 
n regular tmnperatun* and maitral atmo.s]ihere ar(‘ 
r(‘quired. Certainiy (Ids reiilncemeiit napurf'S tin* 
('onsidei’at ion of re.seareh. Th(‘ (pieslion of tin* 
recovery of (he wliole of (lie gas fi'om (_*oke-ovens is 
a problem wliieli is (uieonnleia'd l»y all huihhu's in 
new installations. If ordinary producer gas is 
emiiloyiMl for lieatiiig (lie ('oke-ovens, and ndvaiitage 
is taken of double regenerators to Inait up botfi this 
gas and the air supply, it is (%‘iim(‘d that all the 
gas from tin' ov(*ns will ho reeovcuvd. Tin* np|)li- 
catlon of afiprovial types of [)rodueors adapted to 
low-grade fuel Is another problem; It is eoiit.ended 
by .some engineers that these should he used 
exclusively, and. eouise, in larg(‘ iustallMUoiis 
the recovery of the byqtroduels from th(‘ juoduceis 
(*an be taken into aeconnt. 

Mellon Institute of Industrial Keseareh, 
Pittsburgh. 
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THE HErtENERATIVE EFFECT AS INFETT. 
ENCINO THE LIOIITTNO EFFICIENCY OF THE 
INVERTED INCANDESCKNf^E BURNER. 

15 Y J. S. O. THOMAS. 

Two outstanding physical f.act.s difTerentinto the 
upright ineandeseeime burner from the inverted in- 
candescence burner. (1) Owing to the fact that 


the motion of the mixture of air and gas Just prior 
to combustion In the case of the upright burner 
is upwards, and in that of the inverted burner 
is downw.irds, with the former more air can 
be naturally Induced at Hie gas injector per 
unit volunu! of gas than is the case with the 
inverted burner. The natural motion of the coal 
gas is Hi) wards, and however the Injector may be 
dispo.sed with regard to the oritlce at which the 
gas is burnt, this natural tendency will, In the case 
of the inverted burner, react upon the air-inducing 
IH)wer of the gas at the iujeelor in the direction 
of diminishing this pow(^r irrespective of wiiether 
(lie inj(‘ctor itself be directed ujiwards or down- 
wards. (2) 111 the case of the inverted incandescence 
luiiTier, I lie IieaU'd products of eomliustioii stream 
back over those parts of the burner inside whieli 
the mixture of gas and primary air flows prior to 
its eomhustion, A (_*ertain amount of wliat Is termed 
iK^at regeneration is lo he antieifiated from this 
cireumstaiiee, and tlu^ oxix^rlments dc'serilH'd liorein 
were jierformed’ lo ascertain how far the efflcleiiey 
of an inc.Mtulesceiice burner is alTecl(‘d by the appli- 
cation of heat, applied regeneratively or otherwise 
to the mixtun* of primary air :nul gas. lUairing 
in mind llial tlie total radiation from within an 
enc'losure at uniform temiioi’aluiv— the (hermo- 
dyuamieaiid realisai)Ie aualogue of a perfectly black 
body— is pruportiuiial to tlu? fourth i)ower of tile 
.absolute temperature of the enclosure, it is antici- 
pated that a sliglit rise in tii(‘ temperature of eom- 
bustiori of tlie gaseous mixture would he aeeom- 
panied l)y a great iiien'ase in etheieney in lh<‘ liglit. 
radiation from tlie burner, slioiild the ligiil radia- 
tion from Ihe mantle follow any law a]»i)roxim;itliig 
to (ha I bu‘ I lie jxM’I'eelly lilaek body. Bunte 
i(J(M-man .Vssoeiatiou of (las and Water lOngima'rs, 
RHtT: .f. (las Ligliting, 11)07, 99, 27) stales (hat It Is 
well known that a sllglit rise in the lemi)eralnre 
elbsdsn relatively great inerease in (he light radia- 
b‘d. .and it was by taking advantage of I Ills fact 
that tin* iiivenlors of high ])ressiire and iiitimsltu^d 
gas burners secainal an enliamaMl duty. Tlie suh- 
je(‘t, lias Ixaui invest Igaled exiierimenlally in the 
following mannm* : - - 

A “M(‘tro” No. 2 Inverted hiirnm* was su])pli(xl 
with coal g.as .and iirim.ary air, so lhat tli(‘ jiroportion 
of fU’lm.ary air to coal g.as (y>rr(‘si>on(l(al with tliat 
neees.sary to .sixain' ,a well-didined iniK'r cone .such as 
is produei'd when the primary air supiily is indnci'd 
by llu' gas injector. For this piirposr', the u.snal 
air lioles of Ihe burner were ('iK'losc'd (completely 
wllliln a eliamlx'r to which a suiqily of air under 
adjusted (iressuiM' was led tlirougli tubes entering 
the ehamlx'r at diametrically opposite fioints. The 
lU'cssuia's ftf (he gas and air sujiiilies were suitably 
govermal, and tin* volumes sni»plled lo (he burner 
w(‘re determiruMl by meters insei l('d in lh(' resjieetive 
sc'rviees. A determination of Ihe candle power of 
(he burner at .sueeessivi' angles of 10^ Ix'low the 
liorizonlal was mad(‘, IIk' huiau'r iioi iieing enclosed 
wllhin a globe. Arrangemeiils were then made 
wla'reliy tls' portion of (he hnriK'r n(*ar the inj(cetor 
could he kept cool by means (►f cold water, wliich 
eireulated Ihi'ongli a eonipartment surrounding the 
inj(‘e(or. Maintaining tlie snyijilies of gas and 
primary air at their ])i'evloiis values, or as imar 
thereto as possible, Ihe radial distrihutiou of lumi- 
nosity was determined ns before. Very little altera- 
tion of ellieH'iiey was produced by this trentnamt, 
Ari’angemeuls w('i’e Ihereforc made wherc'hy the 
mixture of gas and jirlmary air could be e(K>led 
right Ilf) lo till' point at which the gaseous mixture 
was burnt. For this fiurposo a stnaim of water was 
niaintaiTK'd within the cylindrical Jacket sniTonnd- 
,lng the inj(‘etor, and llk(nvlse Ihrougli a cylindrical 
jackol; of annular section extending to the lowest 
part ot the burner nozzle. The mixture of gas and 
primary air passing through this latter chamber 
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prior to Its combustion waa efficiently cooled as 
determined by subsequent experiment. The cooling 
of the gaseous mixture in this manner was accom- 
panied by the efficient cooling of the products of com- 
bustion in their subsequent passage over the portion 
of the burner adjoining the nozzle. The trickling 
of such ( ooled and liquelied product.s of combustion 


determined with the incoming mixture maintained 
cool up to the point of combustion, or as near thereto 
as practicable. For purposes of comparison, a series 
of exiicrlments was carried out with an upright 
incandescence burner, the primary air supply to 
which could be preheated to any desired toini)era- 
i tiire. Aftempt.s to preheat the supply of coal gas 



Fio. 1. 



Fig. 2. 


over the nozzle would result in the breakage of the 
latter; this was prevented by employing the dished 
receptacle shown in Fig. 1, which servecl to 
retain any liquid deposited in the cooled parts of 
the burner tube. In this manner it was found that 
the radial distribution of luminosity could be readily 


were vitiated by the fact that when exposed to an 
elevated temperature, certain hydrocarbon con- 
stituents of the coal gas are decomposed. The pro- 
cedure therefore was as follows : — The air holes 
whereby the upright Incandescence burner ordi- 
narily derives its supply of primary air were closed. 
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The primary air was supplied under regulated 
pressure through an iron tube coiled within a small 
gas furnace whereby the coil could be ralsi'd to 
a white heat. Precautions were taken, by providing 
the furnace with an elongated flue, that the Incan- 
descen(?e gas burner did not derive any of the 
secondary air necessary for combustion from the 
products emitted by the furnace. The gas supply | 
joined the air supply some little distance from the 
point at whicli the piiw conveying the latter 
emerged from (ho furnace. Uniformity of tem- 
IKjrature of the gaseous mixture was ensured by 
the insertion of a largo number of pk'ces of copi)er 
gauze within the pipe conveying (he mixture to the 
burner, this portion of the supply pipe having a 
length of about (> inches, and being enclosed within 
asbestos. Just prior to entering the Venturi tube | 
of the burner, the temixirature of the gaseous mix- | 
ture was asec^rtained by means of a tliermocoiiple | 
of Ft, Ft-llh. Tlie respective volumes of gas and i 
primary air w^ere separately metered and maintained i 
throughout as nearly constant as possible. A series | 
of exi^riments was carried out in which the primary ; 
air was heated to various temperatures, and the 1 
candle power of the uprfglit burner sui>i)lied with ■ 
such air, ascertained in a hoi lzontal direction. The 
results obtained for the inverted and upright in- 
candescence burner are tabulated herewith 

Results. 

Metro No. 3 inverted burner. No water-cooling. 
Pressure at gas injector 25/10". 

Gas consumption (correct e<l to 00*^ F. and 30" 
pressure), 385 cub. ft. per hr. 

Primary air (corrected to 00*^ F. and .“>0" pressure), 
10-20 cub. ft. per lir. 


Metro No. 3 inverted burner as before, but with 
region of injector water-cooled. 

Gas consumption (corrected to 60° F. and 80" 
pressure), 3-84 cub. ft. per hr. 

Primary air (corrected to 60° F. and 30" pressure), 
10-21 cul>. ft. per hr. 


Katio: r>iiv>a.yai.v, 2 . 66 . 
coal gas 


Anglo below 
horizoiitttl. 0* 10“ 

20“ 

1 ^ i 

30“, 40“j .50“ 60“ 

1 

70“ 

80“) 

90* 

Camllo power 58 i 03 fij 

08 -d 

7;) 0 76-7|81-2 80-7| 

'76-9 

H 

'72-3 


Metro No. 3 Inverted burner with region of in- 
jector and the nozzle maintained cool by a current 
of wmter flowing at the rate of 800 c.c. per minute. 

Gas consumption (corr(‘cted to 60° F. and 30" 
pressure), 3-85 cub. ft. per hr. 

Primary air (coiu’ccted to 60° F. and 30" pressure), 
10-26 cub. ft. i)er hr. 


C Katio: Primary air 


j ' coal gas .3 ’85 




1 Anglo below I ! i 

horizontal j 0“ | 10“ 

20“ 30“ 40“ 

1 

60“ 60“ 

^”1 

80“ 

90* 

( Jundlo power ! 1 0 ■ 6 4 d • 1 

i 

47-5'50g!52(> 

.')8-o'600 

62-3 

66-9 

66-0 


Tlie results detailed above are set out graphically 
on the accompanying chart (Fig. 2) and also sum- 
marised in Table 1. 

The results obtained with the upright burmu*, 
showing the eflect produced by preheating the gas 
ui»on the lighting efliciency of the gas when used 
in conjunction with a mantle, are given in Table II. 
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A Katio: P‘:li«“;y air^._j.g^ 
_ _ coal gas 


Angie below 
horizontal. 

1 ■ 1 i 1 

, 0“ 10“! 20“| 30* 

40“j 60“! 60“ 

70“j 80“ 

90“ 

Candle power 

i37-l'6-2-7;67-0j74-6 

78-2i8l-9 81-5 

1 i 

83-4j83-6 

82-2 


and are plotted in Fig. 3, absciss® representing the 
temperature to which the mixture of gas and 
primary air is preheated, and ordinates the 
efficiency of tlie Imrner expressed in candle power 
In the horizontal direction per cubic foot of gas 
consumed. 
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Tablk I. 

No. 3 Metro burner,-* 


(ias oonBuitiptiou ((Mib. 

It. per hr.) . . 
Prtrrwiry air ft. 

per hr.) 

Jiatio : 

Primary air : coal shh 
IT orizoiital caudle power 
(Caudle power at .'liO'" 
below liori’/ontal 
Aleaii radial candle 

power 

('aiidle.s per cub. ft. at. 

.■)()’ below horizontal 
Aleau radial candle ^ per 
call). It. of gUH 


ithoiit 

watvr- 

(B) 

Koglon of 
iujector 
Wtttor- 
cooled 

3-85 

* 3-84 

I0'29 

10-21 

! 67 : 1 

2 60 : 1 

57 1 1 

1 

58-4 

8M) i 

81-2 

7.Wi 1 

2 I • .'J ' 

73-3 

O 1 1 

19 6 I 

ill 

19 1 


- Thi^ burner is not the most omciont of its clas^^ but it 
was selecdxMl tor the ex-pej-iment in order to reduce t he possi- 
i)ilit> of errors arising Ironi the use of a smaller unit. 

T.^lil.K II. 

lte.sults with upright iucandcM ejice burm-r. 


d’mnp. of 
gas and 
primary ail 
mixture 
prior to 
i*ombus- 
lion 


"C. 

70 

110 

130 

150 

190 

210 

220 

22.5 

24.5 
270 


Gas eon- ! J-*riniai'y . . 
sumption I air (eor- 
(correetod 'itH'ted to 

I. .1 — aj|, 


to 30" and 
00* P.) 


cub. ft. 
4-80 
4-80 
4-80 
4-80 
4-80 
4-8() 
4-80 
4-80 
4-80 
4-80 


30" and 
OO" F.) 


cub. ft. 

11 7 
11-7 
118 
111 ) 
120 
120 
11-9 
120 
11-8 

12 0 


Candle 
flower 
in hori- 
z mfal , P<>wer 

.iSto . 

if I . of gas 


211 
2-44 
2-40 
2-48 
2-50 
2 50 
2-48 
2-50 
2)0 
2-50 


06 

08 

69 

72 

78 

87 

92 

98 

99 
100 


13 8 
14-2 

14- 4 

15- 2 
10-4 
18-3 

19 3 
20-5 
20-7 

20 9 


('oiiclilsion. 


'riip (‘xporiuu'iil.s clearly iinlicntc* Ihal 
ail iiicn'aspd lighting clliciciicy is ohla'incd when I lie 
gaseous inixlin-o of coal gas and primary air Is 
;a cheated. Wlndlier sindi jirehealing is aeliieved hy 
a separalo heating dtwieo, as in I he ea.se of tlie ex- 
perlineuts with llie iipidght burner, or hy the ilow 
ot ga.seons prodiiels of eoinhvisUon over the iiieoining 
supply, as in tin' c-ase of the inverted biirucn-, the 
sjiine result, is ohiained. No appivehihle diminution 
of lighting (‘llieieiiey is to be anlieipaled from cool- 
ing tlie region of I he injector of the invertml burner 
employed In these exj)erlments. as il has Ix^en sliown 
(see this JDIS, !(;.>- 170 r I 1hn( (he tempen-atnre 
in .such a region is normally only ahoni (10^-^ t!. Con- 
siderable decrease of ligliting ellicieney is prodnccil 
when the gaseous mixture is mainlalned cooli-d d.)wn 
to th(‘ j)oInt of ignition. These ri'snlts are in acconl 
with those obtained by llunte (see .7. Gas Light- 
ing 1907, 99, 27), who found that: the emeiency of 
an inverted gas hnrnor of siieclal consl rmd Ion was 
reduced from 24-.7^incan radial candles i>er cubic 
loot of gas, to l.'jf) mean racilal candles per cubic 
foot by water-cooling the burner nozzle. Bnnte 
points out that the outer mniiile of tlaine in the c’nse 
of th(^ water-cooled burner bad an aiva of 05 so. cm. 
compared with an men of 45 sq. cm. in the case of 
the nncooled burner, an increase of flame snrfaw 
being accompanied by a decreasi* of lighting 
efficiency. Sinltliells, In his article' on “ Flame ” 
*1*. Dictionary of Applied Chemistry, 

attrlhiitcs an efficiency of from 20 to 40 candles jier 
€ub. ft. of gas (dependent ufxm pressure) to the 
iiprlght Incandescence burner, and an efflcleiicv of 
from ^ to 70 candles per cub. ft. of gas (likewise 
dependent upon pressure) to the inverted Incnndes- 


Jlorizoij- 

t.d 

candk' 

power 


Zff If “Otewortliy Ihal; au equal lower 

limit of 20 candles per cub. ft. of gas is attributed 
to both upright and inverted burfiers! "1 wo d 
.apiX'ur lyerefore that a. eording to Kmitbeiis „ , 
in<'rea.se.l duty Is to be .lutlrii.aled from the beat 
regeiK'rative elfect pn'.stmj in the ense of the in- 
verted hnrner. This result is <‘()ntrjtiy to results 
ohlaiiu‘d in the Vhynwnl iml).,nit.>ry of the Soutli 
M(‘lroi)oIit.;ni Gns ('oiiippiiy, in tlio ca.se of an ex- 
tremely lai-ge immher of npiight and inverted 
hiirners, wJiich hav(' from time to timi' la'eii .sub- 
imfb'd to t(‘.st, with the invariable result that a 
well-designed Inverti'd hurnm’giveft a dutv per cubic 
loot of gas of the order of 50% gjvatcr than is the 
case with upright lairmu's. An increased eflicienev 
of this ordiT is .seen to l>e obtained by preheating 
the ga.seons mixture supplied to the niiright burner 
to about 2.500(1, and a simil;ir dc'oreasi' by water- 
cooling tlic mixture in th(' cxi)ciiments with the 
inverted hnrner. Smilh(>lls (Voe. dt.) states: 
“The inversion of a Ihinsen tlame modifies 
Its form in siicii a way as to maki' il. mon* ellieienl 
for heating a mantle. T\h' outer fllrn of flame 
becomes .slioiler, thicker, and more globular, and 
as tlie products of combustion iK'oess.irily drift back 
past tile flame, tiu're is a c(Mlaiii recuperation of 
heat.” It is diflicult. if not indeed impossible, to 
reeoneik' tids statement of greater cfllcimicy for 
mantle lit'afing in th(‘ casi' of the inverted flame, 
and tile further statement of lieat recuperation, with 
tlie subsequent stjitemenl; of tip' rcsjx'ctive pt'rform- 
anccs of nprighi, and invertcrl burners. In the light 
of the pre.sent ex]K'rimcnts, the efl'ect of heat re- 
cuperation upon ligliting efficiency is clearly evi- 
d(‘nc(‘d, and it Is surmised that tlic ant icipatcd efTect 
cjui lx* absent from any type of inverted burner only 
wlien, owing to faulty design of the burner, no 
appreciable degree of preheating of the mixture of 
gtiM and primary air occurs. 

Tlie investigation and its publication wa're sug- 
g(‘.sted hy Dr. Charh's ('^aritcnlcr. to whom the 
author of tlie iiaiH'r desires to express thanks for 
the reaily T>rovision of llu* m*('ossary fatalities and 
ins])lring interest in the work. 


MUSTINESS IN TOILU'GO. 

BY LOUIS J. HILEY, IM.e. 

An investigation was made of tlie cause of mustl- 
ne«a in .some tins which formed part of u lot con- 
taining an inferior type of tobacco, which had 
und(‘rgone sliiiimcnt. ^Vinong tlie features revealed 
were Itie remarkable pow’er shown to lx? iK)ssessed 
by mould growth for neutralising substantial 
amounts of nicotine; also the fact that mild 
ternn'iitation of the tobacco inhibits nnistincss. 

Physical ('xainination of scv(‘ral hatches of leaves 
from which tin' flnl.shed article was said to have 
l>een prepared revealed no grounds for suspicion. 
The nicotine content, although markedly low, was 
similar to that cliaracterist ie of this tvpe of tobacco 
leaf. 

It apiK'ars that during the manufacture of the 
llnished article the drying siih.seqncnt to moistening 
and cutting was carricil out in inefficient plant sup* 
I>leinen(ed hy manual labour, and that superheating 
of part of the tobacco wa.s likely to ixx'ur. Again, 
the tins of tolxacco were heated prior to sealing, so 
as to exclude as much air as possible. Obviously 
the centreinost tins, particularly at summer tem* 
Iierat.ure, would remain hot much longer than the 
outerinovst tins. The moisture content could not 
have been the primary cause of fhe trouble, for some 
samples which were sound contained moi-e moisture 
than one or two which were l>ad. 

Examination of the tobacKX) revealed mycella — 
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just visible to the trained eye— in patches of the 
tobacco. It was also seen that tlie tobacco con- 
tained a substantial amount of sliced mid rib (thick 
in tills t.yrie of leaf) or stem. 

Tins of which the toi)s and bottoms were slightly 
convex and from which there would be an escai>e 
of gas on puncluiiiig, invariably contained sound 
tobacc‘ 0 , whereas musty tobacco was only found in 
tins which did not posse.ss these characteristics. This 
and . the prcc('ding observations show that the 
tobacco could not liave la'cn subjected to uniform 
conditions; also, tliat miNl fermentation inhibilcd 
mould development. 

It is to be inf(‘rred from the abov(‘ that portions 
of the tobacco were subjected to excessive heat in 
the course of manufacture, th(‘reby destroying the 
(‘iizyrnc's promoting feruHritation, so that during 
carriage and storage — particularly in a warm situa- 
tion-mould developed, where.as this warmth pro- 
voked mild fermentation in tlu' moderately heated 
portion of the tobacco, which kc])! it sound. The 
amounts of moisture and nicotine were determined 
in leaves, of ai)proximat,ely the same size and 
colour, taken from the s.ame lint eh, the laminar por- 
tion of which liad been comi)letely cut away from 
the mid-riband stem. 'Phe results were 

Nice lino in 

moisturc- 
MoiKtnre free t.ol)acco 

Laminar ])ort ion of leaf ... ... l’()7% 

Mid-rib and stem of leaf ... 19*20% ... O P.6% 

These pieces of mid-rih, or .stimi, thus constituted 
the most, favourable part for and would l)e centres 
of mould development. 

In order to ascertain ihe influeiKH^ of nicotine on 
mould <leveIopment from (^0 its vegetative form In 
active growth, (h) its spore form, and esi>eclally 
to obtain an idea of tlie approximate amount of 
nicotine whicli would be Inlribitive to mould develop- 
ment, the follow’lng seiles of exi»erlments were 
carried out 

Hcries (a). Vcfjetative form in active yrowth: 
A number of basks were suitably prepared and 
30 c.c. of dexl rose-gelatin was transferred to each 
llask and sterilised. Before the gelatin medium 
solidified the flasks were held so that the medium 
set with its surface at an angle of about 00” to the 
horizontal. The.se flasks conslituted set 1. At the 
same time six 1.50 c.c. lots of the same d<‘Xtrose- 
gelalin were sterili.sed in oIIkt suitable flasks. To 
four of the latt(‘r .set of flasks was then added 
0-52%, 0-79%, 1-29%, and 211% respectively of pure 
nicotine, tlie flasks Inung then jdaced in hot water 
and agitated, .so as to liipiofy the medium and in- 
corporate the nicoli no witiuiut volatilising more 
than a negligible amount of nicolinc. Tlie tw'o 
remaining flasks w'ere used for supidyiug controls. 
When the conlcnt of c:ich flask of I his .set (set 2) w%as 
Judged to he sufli<^aently cool not to li(|U(‘fy conligu- 
0118 gelatin which w^•^s set, 30 c.c. w'as iKuired into 
scvm’al of the set 1 flasks on the side of tlie flask 
opposite to tliat already occupi(*d by mcdinin, and 
the flask Inclined, .so that the second “ hemisphere ” 
of medium solidified in sucli a position that its 
low'er part, in every case, wais .similarly In contact 
with the oi)poslte “ hemisphere ” of non-nlcolinlsed 
medium. This proccalnn* gave s(‘vcral sets of flasks 
each containing two equal “ hemispheres opposite 
to each other and contignons at the ha.se — the one 
consisting of dextrose-gelatin, and the other of the 
samo medium plus 052%, 0*79%, 1-20%, 2*44%, and 
nil, resiM'ctlvely, of nicotine. 

Series (h). Spore form : Portions of the various 
fluid nlcotlnised and non-nicotinised dextrose- 
gelatin media with which the above flasks were 


charged were allowed to solidify In the usual slant- 
ing position in sterilised test tubes to form a series 
in triplicate, and were then inoculated with spores 
' of PcnicilUum glaucuni in the usual manner. The 
l>rocediire adopted to Inoculate appro .ximately the 
saiiK' spot In the non- nlcotlnised “ hemisphere 
ill the flasks of Series (a). In order to ensure, as 
much ns possible, inoculation of that spot only, was 
to chai’ge a little w*ater with spores from the same 
culture cn)ployed for inoculating the test tulies, 
agilale it thoroughly, so as to ensure tliat there 
W'as nothing floating, dip tlu; end of a platinum 
w in' into tlie liquid, convey tlie wire to the flasks 
w'liich had been previously nunovi'd as far away 
as iiosslhle from tli(‘ scene of opera I Ions, and inocu- 
late the spot chosen w^hhdi W'as remote from tlie 
surface of contact, fl'lie tubes and flasks, plugged 
in the usual way wfitli cotton wool, over which a 
nihliercap was i>laccd, w’cr(' then put aside at room 
temperature tlO” — 1.5” (\) in siuli a iiositioii that 
any fluid produvinl iis a rcsull of mould develop- 
ment W'ould flow^ to and rest on the vacant side 
of the flask. 

The v<^sults Ml tlH‘ end ctf four w'coks were as 
follow’s 


\ icotino 

Series (7>). Spore 

Series (o). Vegetatlvo 

rfuiUmt, 

forii) experiiiionte 

growth experiments 

Nil (wntrol) 

Siii'face eoniplclely 

Both surfaecij com- 


covered by growtli 

pletely eovoi-ed by 
growth 

0.12% 

Sliglit growth Jit in- 
oeulHtioii point only 

do. 

0 70% 

j No growth 

NieoiiniHed Hurfaco 
about half covered 

1 29?'o 

do. 

.Surface about one- 
fourth covei-ed 

2tl% 

do. 

No growtli 


The above results show that with the mati'rlals 
employed and under the uniform conditions obtain- 
ing, the amount of nicotine inhlbltive to mould 
growth lies betw'een 0-52% and 0-79% in the case 
of the spore form, and k'tw'een 1-29% and 2'11% in 
the case of the vi'getntive form in active growth. 
It follows that mould In tlie pnx'oss of growth must 
elaborate a substance capable of neutralising the 
pow^'rful toxicity of nicotine. Tills Is confirmed by 
the observation lliai a feature of the mould develop- 
ment was the progressive clearing of the haziness, 
imparted to the gedatin medium by tlie inclusion of 
nicotine, in the zone in front of the line of growth. 
The point arises as to whether the amount of anti- 
toxin elaborated is normal, or wliother the jiresenee 
of nicotine stimulates the y»roductioii of an abnormai 
amount. It siionld lie mentioned that the moukl 
grow'th In tlie course of expansion does not abruptly 
cnoountcr the full charge of nicotine, for nleollne 
diffuses very slowly at (he line of junction into the 
non-nicotinised niedlum, as is showui by the slow 
development of the haziness characteristic of the 
nlcotlnised medium. 

(kimparisou of tlie last-mentioned figures showing 
I he inhibit Ivo value of nicotine with tliose showing 
tlie nicotine content of the mid-rib and stem portion 
of the tobacco leaf and that of the laminar iiortlon 
of the leaf yirevioiisly recorded, leave, I Ixfileve, no 
doubt as to the genesis and rationale of mould de- 
velopment In the tobacco. The mld-rlb or stem 
IKirtlon forms the nidus for development from, the 
sfiore to the vegetative form, which Is then capable 
of propagation, esixiclally under favourable condi- 
tions of moisture and temiierature in virtue of the 
antitoxin it elaborates, Into the comparatively 
highly nlcotlnised laminar portions, which consti- 
tute the bulk of the tobacco. 
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In sc‘U‘diiig a dryt'r for any givini purijose lliore 
iirn many lliings lo lake inlo cnnsidcialion. No «»nt‘ 
tyLK? can be said tn be best exceiit in tlu^ narrowa'st 
wuse as applied lo a particular problem under 
Iiarticular conditions. ’;*iie dryer must nut only suit 
the material to be handled but other factors have 
to be taken into cand’iil account. The.se will in- 
clude th(‘ available sourciss of heat jjnd power, ami 
alHo llie (luestlons of space, labour, perf(*ciion ami 
strength of meclianlcal and stiuctural di'tails, ami, 
not. least, the availabk* funds, and the naluri* of 
Ihe mai’kel for the dried nial(nial. 

J.M'LUKNCI': OK DkOIIKK OK UlNAI. DkVNKSS. 

In considering a drying [irobhan, a most important 
facioi - in addition to th(' ijiiaiitity to l»e dealt with 
and tlie total amount of moisture to b(‘ removed— 
is (lie nature of I lie Jinal drym.ss n‘(iuir(Ml. In 
(‘oiiiiection willi this niatt<'r “ Ixaie dryne.ss ” is 
often I’cd'erii'd to, ]»ul as this teini may cover (piite 
a wl(l(‘ rang(‘ of moisture ])ereeut ig(‘, even in regard 
to tile .same material, it is not sutUeienlly extilicit. 
In case of a niatei-i:il sucli ;is aiiiiconiuin junchlorate 
it ni{i>^ mean o 1I.V o of moist iir(‘, Jind in the ca.se 
of organic manures it may be in tlie mdghbourhood 
of 10 or 12‘’o. i'’urther, one user in.ay b(‘ .satislied 
will) l!% or 1% r(‘sidual moisture, while jinolher 
da Hug with tin* same juoduet will rtapiin' say J 
Tlie inij)ortanc<‘ of the intlii(*nc<‘ of the linal (liy- 
mvs; . not only on Ihe time f.ietoi- but akso on fuel 
economy, Is, perliaps, not sulliclmitly realise<l. 

'I'Ik* following (‘ur\’es slmw tin* intluenc(‘ of lioth 



Fig. 1. 

initial and linal moisture on length of drying and 
oilier factors. They relate to an experiment carried 
out In a small Jacketed lan, 4 ft. In diameter^ of 
a type mor^ particularly described later. This pan 


was providcfl with agitators, and worked under 
vaciiuin. The tc.st was carruMl out the author 
at Ihe Works of Messrs. Manlovc, Aillott & Co., 
Ltd., Noltingham, by W'ho.s<* sjwcial ixuniisslon It 
is possible to give the following jiaiticulars. It 
may be said that while those tigiires refei* to a 
liarticular dr.van*, th(‘y also have an ImiiortuiU bear- 
ing on results In other lype.s. 'J'he (airves In tig. 1 
show tin* amount of moisture in iiie material at 
every imum*nt tliroiighoiit tin* procc.ss, ami also the 
amount (waporateil. The i>arlieiilar maleriaJ dealt 
with was Prussian blue, and tin* iigures all relate 
io a charge of 140 lit. of dry eolonr. It will be 
noted that the moistun' iKucenlage falls fairly 
regularly lo about 5%. but tlmt under 2 \% Ihe time 
lengtheus out very much. 4'hc r.ato of evapoi-ation 
remains fairly steady to about 12^',,. when it falls 
off very rai)ldly. 



The curves in tig. 2 indieale lln‘ Umgth of the 
«>l)eration, ineluding elnugiug, healing u]>, and dis- 


ch.arging the 

material. This 

time varies very 

dclinilelv with th(‘ moist iiri' eoudilioiis. From tiO'V, 

t<» t)-1 the 

(inn* is 1\ hours, 

from 00% 

to 2-0% 

4(» hours, lait from (10% to 10'“,'. oulv 3 

7 hours. 

From ;:0'^,, to 

2.1%. 2.1 hours: from 10",, to \ 

% nearly 

2| hours. ;iml fi'om 2U% l<> 0 1 

,, hours. 

It will 

70 
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Fn;. 3. 

thus be .seen that the drying i)criod may ts^ dls- 
tinetly linger, even with a mueh smaller amount 
of moisture to be removed, if (lie final moisture la 
decreased. 

In fig. 3, the four curves on the left show' the 
average evaiioratlon during the perloil the material 
is actually in the machine. From 60% to 
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10% it will be observed that the average rate is 
68 lb. i^er hour. From 60% to 01% little more than 
half, or :12 lb. per hour. From 2i% to 01% the rate 
is barely 1 lb. hourly. The discontinuous curve 
shows the instantaneous rate of evaporation. It 
will be seen from this that the momentary rate at 
which water comes away at any particular moisture 
content varies curiously. At 63% the rate is about 
JK) lb. hourly; this falls rapidly with deci'casing 
moisture to a little under 60 lb., where it remains 
constant for quite a wide range of moistui-e con- 
tents. Below 12J% It again falls rapidly to z<-ro, 
though if this portion of the curve were drawn on 
a time basis it w'ould be seen that from this point 
of view the fail is a slow one. In the case of certain 
other materials I he three parts of the curve merge 
smoothly into one another. 

Fig. 4 shows the averag<^ outinit reekone<l in lb. 
Ijer hour, throughout the whole operation, iia-luding 
allowanws for charging and discharging. .\t 60 % 



Average hourly outjuit, dry weight, lb. 
FlO. 4. 


initial moisture the outputs are :I7 lb. iH*r hour for 
10% final moisture, and 20 lb. iku' hour for 0*1%. 
For 10% to 2i% the output is about 1 cwt.; these 
weights refer to the dry material absolutely free 
from moisture. For tlui lower moisture percentag<‘S 
better results would Ix' .sliown if the charge were 
somewhat larger. 

The steam consumption follows similar lines to 
the foregoing (.see fig. 6). It sliould be said that 
the test results were irregular owing to condensed 
water draining in from tbe sle;im .supply piix*H. 



Lb. BU^aiu per lb, evaporated. 
FIG. 5. 


In getting out these figures, therefore, a suitable 
loss of heat has been assumed. This method of 
calculation is perhaps a little unfavourable in the 
case of very low moisture contents, and the figures 
might also be expected to benefit at slightly heavier 
charges. ^ 


The curves for the final moistures of 10% and 
2^% ai-e almost Identical from 63% to 20% initial 
moisture, and vary from 1-23 to 1*65 lb. of steam 
per lb. evaporated. The figures for the 10% curve 
are of little Interest below this point. The final 
moisture of 01% has a steam consumption ranging 
l)etwc('u 1-4 11). lo 2-4 lb. for initial moistures between 
60% and 10%. For 2i% initial and 01% final the 
figure is 13 lb. 

Fig. 6 gives the amount of dried material ix^r lb. 
of steam. 1'hls varies from roughly ^ lb. at 60?4 
Initial with almost any final moisture, and 3-3 lb. 
for 21% inlti.nl to 01% final moisture. 


I 



Fig. 6. 

l.MM K.NCK 01' (MiKMIC.M. AND rilVSICAL raOCKRTIF.S 

OF TUK Material. 


Tlie cliemical properties are mainly imi)orl.ant ns 
th(‘y influence the material of which the dryer can 
b<' constructed. If iron or steel are out of the (pies- 
tioii, one is largely limited to stationary tyixjs, as, 
generally siK^aklng, agitated dryers of other 
materiais arc cither very exjionsive, or are subject 
to very great dlfiiciiltie.s of const ru(*l Ion, or reduc- 
tion in tlie efficiency of tlic dryer. 

Of materials other than iron and steel, copiKU* 
is iH‘rhnps tlie most used for pans or rollers, but 
it w(‘ars rapidly If scraiM'd closely. Wood is a very 
useful materlai where liot air is the drying agent, 
and is employed with advantage for rotating 
cvlinder.s. Lead or enamel Is jiosslble where the 
agitation is of a light nature and the agitators do 
not iiress on the lined surface. Enamel of course 
is a distinct liindrance to th(> efficient conduction 

of heat. 4 « 1 i. 

The temperature-sensitiveness of tlie raaterlal to 
l)c drieil affects design, output, and (‘conomy in an 
important measure. Generally speaking, low tem- 
iKTature means low economies, especially in hot-air 
drying. Materials sensitive to heat may be dealt 
wl'lli in vacuum or by hot air, or, in suitable cases, 
by film-drying or sprays. In the latter Instaiw 
the lime of drying may be exceedingly short and 
the average temp('ratnre also low. 

Tlie specific heat has little influence except at 
low initial moisture contents or high final tem- 
peratures. The conductivity and the dl^ffusion 
factor liave undoubtedly an appreciable influence, 
esix'cially when the amount of surface moisture is 
small and the material is in masses. exact 

importance of this influence is, however, difficult 
‘to d(iterraine. 

Methods of Heating. 

Methods of heating Include furnace or direct heat, 
steam, hot water, and warm air. 

In furnace-heated plant the economy la 
dependent on the method of application. Control 
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Is a very iujportant factor, but economy is also 
<iei>eudent on a high average initial temperature, 
with a low ultimate temperatiii'e for the used pro- 
ducts of combustion. Batch machines are not 
wonomlcal when heated by direct furnace. In the 
case of a single machine the gases cannot be cooled 
sufficiently before tliey pass away to the tine, while 
if several machines are plawd in a row the result 
is cumbtirsome brickwork, and varying conditions 
from machine to machine. It should b(i remem- 
l>ered that, in comparison with steam, gases are 
poor transferrers of heat, and their efficiency is 
deiHindent upon high teujperaturo and intimate con- 
tact with the cool material. The most suitable 
plant for utilising furnace heal is the rotary con- 
tinuous dryer, which has the advantage of both 
high output and good economy. 

The evaiK)ration iK‘r lb. of fuel varie.s (uiormously 
with the conditions. In an ordinary efficient plant, 
with medium conditions regarding material and no 
v(u\v si)ecial 8Ui)ervisIon, r» lb. of evaporation jjer lb. 
of fuel would b(‘ obtained, wlille under tlni ]x*st 
<‘Ircum. stances 10 lb. or more may l)e attained. In 
regard to fuels, coke is suixulor to coal where the 
ju'oduets of combustion come Into direct contact 
wltli th(‘ malerial.s, while ga.s gives case in control 
and requires little supervision. 

Direct sh^ani If economically raised and n.sed 
may almost vie with dii’cct Hre-luait as r(‘gards 
economy. If it is a.ssuiiK'd that 1 lb. of coal at the 
lR)llers will produce t» lb. of steam at the dryer, 
from .‘i to 5 lb. of eva))oralloii may be expc'Ctcd iK*r 
lb. of coal at ordinary figures, though these may 
be less or more in extreme cases. Steam is a 
most efficient agent for batch drying, although it 
is applied with advanlugc* to som(‘ continuou.s diyors 
with equal results. 

Suix'rheated steam is, generally speaking, a 
<l(‘lusion as a sourc(‘ of luat for drying. As It is 
a gas, its capacity for transfer jing lieat is poor, 
and the capacity of a iilnnt is liable to be much 
diminished by 11 s use, whlcli is only justiti(Hl 
for very special reqniriuuents. Dry steam is all 
to the good, us there is less water to <lrain away 
from the heating surface. Hot watiT has to be 
1 . 'cd .soMietimcs In order to dry delicate malci'ials 
• a( low temperatures, but in this case again a great 
reduction of capacity may be .exiuaded. Steam at 
Jess than atmospheric pressure would lx* pix^ferablr* 
(o hot water in some ways, but it is not quite so 
ejisily applied and controlled. 

Hot air has the great advnntage that it can 1 m^ 
In'oughl into very Intlmalc contact with suitable 
agitated and divldcsl matorial. niid thus large out- 
laits may be obtained even at h)W tcnijiei-atures. In 
<‘ertiiin cases its use, e.sjiecially .*it low tenquMa- 
tnres and high .saturations, iin])arts a quality and 
t<*\ture to the jiroduct otherwise uiiobhiiiiablc. Tlic 
air may Ix^ heated by a fnrnac«‘-lii(Ml heater, but 
saturated steam is geiiei’ally ejiiidoycd for this pur- 
pose. TJnd(‘r cei'taln circumstances, where tcmp(Ma- 
tnres of 500°— (>00° F. arc reqnl.sitc, a gn.s-tircd 
heater may be employed with advantage*. 

The economy is decidedly less tlian with lin*- 
lieated machines owing to the lower initial tempera- 
ture and output, esix^clally Avlth materials eonlaiu- 
Ing any appreciable amount of water. One lb. of 
<*onl under the boilers may evaporate 1-2 to 2 lb. of 
water In the dryers, the air bedng heated to S0° or 
00° C. Under the best conditions one might possibly 
get 3 lb. 

A great consideration is the amount of lieat 
(‘arrled away by the discharged air. At low tem- 
peratures it will be seen from the curve in tig. 7, 
that the amount of air required to remove 100 lb. 
of water, if half saturated, is very great; and con- 
sequently the proportion of heat lost is great. The 
^ upper curve shows this loss re<ikonea in lb. of 
'steam, at 60 lb, pressure, condensed In the heater* 


per lb. of water removed. If this temperature o 
discharge can be raised In any way, the amount o 
air may be reduced in greatly increasing propoi 
tion, and this loss much dlminlshtxi. 

Now, with losses, such as that in the heatiM 



( *iil)ic ft, nir per w'oond. 

-AsBuniptious. Air initially saturated at dtscbarireil 

half aaturaled. 

l*KOrEUTIKS OF AlU. 

Fig. 7. 

material, e(|ualliug the exiHUidil are of heat in 
evaporation, an initial temperature of 00° is needed 
to give th<‘ lieat required to evaporate the amount 
<d' wah'r the air will carry at 35° (^; while initial 
tcmpi'ratures of .S00° U. to 1000° ( \ or more are 
lU'cded if the discharge temix*rature is 70° C. or 
over. To enable similar economies to be obtained 
with lower Initial iemjK*raliires, the air may be 
brought out of the dryer at a lilgher final temix^ra- 
ture ihan would be economical uihIim’ ordlhary con- 
ditions, and a portion of warm moist air is taken 
Imck to tile heater and througli tlie ilrying cham- 
ber, re-utilising the lieat. and attaining the required 
degre(‘ of sjituralion. so that: tlic wliole of tho 
(‘vaporation is (*arriod away in diseliarged 

liortloii. 



‘JO 4(1 (U) 80 JOO IJO 14 0 IGO 180 


Kccifoultttion ‘V. Voluiin- '<ni. ft. per sec.). 

ItErnu'UL.NTIO.V, 

tleluUon of diachiirire tfinpemtuiv to pci'ocnt^jro of air 
rocircu tub'd and cubic ft. of air TK‘r KOcond ptiweed through 
dryer to evaporate 100 lbs. per Jiour. 

Assuniptiona. Air diBciuu'ged 5u % saturated ; outside air 
saturated at iO"' C. Itadiation looses plus heat given to 
material equal heat for evaporat ion- 

Fig. 8. 

The value of this device increases when the 
normal discharge temperHlure is low, for, as will 
be seen from the curve, a small increase In tem- 
perature moans a large corresiwndlng decrease In 
the loss of heat. It Is also much affected by tlie 
temperature and saturation of the atmosphere at 
any given time; by the degree of moisture in the 
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Vtoduct being tveateil, and the readiness with which 
this Is given np. 

The curves in tig. 8 represent, for a given initial 
leuiperuture of C., the linal teniix'raliire uttained 
with various degrees of n'-circnialion, together with 
the volume of iilr whieli panst'is Ihruugli the dryer 
to evaporate 100 lb. of water. 

These eurves illustrate the j^eneral (endeiiey, but 
it should be observed tlial tlu'se are necessarily 
drawn on certain tixed assumptions. In practice It 
is Jiccessary lo exmcise niiieh jud)*:menl as to satura- 
tion pereeiitagi's ele. otilainable in each case. 

Thk Usk of Vacuum. 

'rile list's of vaeiuim are to increase Iht* eapaeify 
I)er stpiarc foot of healing' surface: to allow llu‘ use 
of exhaust or low-teiiiperatiir(‘ .steam. If available: 
to shorten the {leriod of drylnji: and exposure of 
material to lieal, and to reduce tin* avera^re tem- 
lieratnre of the material during; drylnjr. It is of 
siK'cial valut' where the last traces of meistiire an* 
to be removt'd. 

There is little or no (linnet economy of futd when 
vacuum is used. Tlmre Is a certain reduction of licat 
losst's and power, dut' to lower tcmiH'raturcs and 
awolerated drying, but tliese at times will be lari^ely 
counterbalanced by tlit‘ powtu* used for the pumi». 
It is too readily assumed that the Icuuperature in 
a vacuum dryci’ is the boiling; i>oint of water und<‘r 
the vacuum used. It may approximatt' v(;ry closely 
to this, so lonjj as IIk' moisture is evaporating 
freely, bill as lh(‘ water loses its mechanical free- 
dom, the tenifieralure will ri.se. Wlum lh<‘ moist nn* 
is entindy in the pores of tin* material, especially 
If tills he of a close lexlnn'. or llu' material is in 
masses or balls. th(‘ tiuniKU’ature will rise a}>i»roxi- 
mately to that of the beatliu? medium, as a rule soon 
after the moisturi' has Ikhui reilueed lo o'’,'. 

The output i)er s(iuai(‘ fool of luxalin;; surfaei* 
varies vei'.v much with conditions. For ordinary 
steam-beated, a^haled drym's, not iind(‘r vaennm. 
the evaporation will be from 2 lb. to :i Ih. i)er srpian* 
fool for fairly molsl matcu’ials, redneisl to a point 
at which IheV are dry lo Imieh and app(*arance : 
willi only 2",, moisture reduced to under or»%, ami 
a badly condnctinij mnlm-ial. the cvaporalion mi^dd 
only be to \ lb. per sipiare fool tier hmir. Willi 
materials (d' a nature from wbieb the water 
evaiiorates v<*i‘y fri'cly, siieii fi^ui'cs may be (‘X- 
ci'eded under suitable conditions. On I1 k‘ olliei’ 
band, even where a fairly thin layer <d moisi 
material is worked bclwi'cn two lieabsl siirfjices. 
an evaporation l(‘ss Ilian 1 lie per .scpi.an* fool honi- 
may be olitaiiied. If the material is In the form of 
a thin film, ontimts of from 2 lo .k |b, without vaennm 
are recorded. With materials wbieii were md 
siK‘eially favouralde. in ordinary aiiitated vaennm 
dryers, lids latter would Ix' an exii’eimdy lil;,di liuurc, 
M)onj?h not nnattalnabU* on occasions. .\ more usual 
figure for mo.st moist materials would he 1 il U). 

MKA.NS of AlifTATlON. 

The object of a;:itation is to brinii: fre.sli j.ortions 
of material into contact willi the beat in;' surface, 
and to br(‘nk it up and turn it over to permit the 
free escape of vapour, thus materially increasing,' 
output, esiiecially in the case of very low moisture 
contents. In soim* eases its use results in a very 
d(‘finlte saving in fuel, as, bir inslane<*. in utilising 
direct fire-beat lo its lK‘st advantage. In oilier eases, 
tlie fuel consumption may Im* the same or greater 
hut there Is a very definite saving In lalMuir and 
lncreas(‘d ontiaii for .spaf*e fKicupled. In. considering 
any tyjK' of agitator it should be remcmbcri'd that 
the proiH^rtles of the material may be very different 
at various stages of the process. A not nniisnal 
sequenc(‘ is a lb In, almost, liquid paste, i)a8sit)g 
through a heavy clayey stage to large masses, which 
break down Into more or lest^ne granules, ending 


up In a dusty powder. Ileuce the best design of 
agitator is usuaJiy a coiuprouiise. Foamy the 
material may tend to roJi into bulla, and it is tiien 
largely a Question of the relative conductivity, poro- 
sity, and eoliesion as to wiiether this will prevent 
further drying or whether the bails wlJi dry satis- 
factorily with further agitation. 

Materials which cling closely to hot surfaces 
demand powerful knives or ploughs. Home materials 
will tend to grow into a hard layer under such 
idoiighs, unless, as is often arranged in film dryers, 

I lie knife edge can b(‘ adjusted dost' lo tli(‘ surface 
at every iM>iiit. An occasional remedy in such cases, 
where the nibliing action of the jiloiigh api>cars to 
lay th(‘ material on (o the lioL surface rather than to 
remove it, is lo keep the scrapers or combs clear 
(if the bottom, and follow up with hard-pointed 
chisels. Jn some eases It will Ih‘ found that either 
no layer is formed, or that, if there is a lay«‘r, it will 
he comparatively soft, and will he effectively picked 
lip and tlalo'd off by the chisels as rapidly as it 
is formed. Uak<*s with staggered blades, arranged 
to push first in one direction and then in another, 
are very iisel’ul for materials whieli lack cohesion 
and which are not worked very deep. 

Uolaling cylinders fitted with lining vanes are 
very efieetive agitators, esiK'cially for non-coliesive 
materials, whmi the vanes can he sliaped lo give 
an even curtain of falling mat (‘rial riglit across tlie 
maclilne. Halls or sei'aiKU’s may be very iis(‘fiil 
adjuncts wli(‘r(‘ the prodiiel l(‘n(ls to mass or hiiikl 
lip on th(‘ slit*lv(‘s. Halls twv v(‘ry elleelive if tiiey 
can h(‘ lifted and droppt'd, and if tlu\v are made 
with a liol(‘ tliroiigli tlumi tliey Avill have less ten- 
den(\v to eolleel a lia rd layer of dried product on 
tiieir surface. 'rii(\y previ'iit material (•ohering in 
mass(‘s or adliering to the sliell of th(‘ dryer. 

'file si)(‘(‘ds of agitators and revolving drums 
should, as a rule, ix^ fairly low: loo liigli speed ab- 
sorbs pow(‘r, may tend to cause tli(‘ mat(‘rial lo ball, 
and adds little, if anything, to tlie rate of drying. 

In ordi'i’ to sjuvad material in layers, it may be 
allow(‘d to fall on to a Iravi'lling band passing over 
a hot surfaei'. Tla* most usual mcdliod is, bow(‘Ver, 
to spri'ad it or .sqiu'c/i' it on to I'otaling cylinders. 
'rb(‘ sjH'cial advantage' of this method is the sliort- 
ness of th(‘ ex])osur(‘ to luait. 

Kxami‘I.f:s of Aciuai, .Machixfs. 

W(‘ now come to the eonslde'ralion of some actual 
maehiiK's. In regard to llu‘ figoin-s of oiiliuits etc. 
an att(*miil will ho made' to give* tlio.se wlileli will 
repres(*nt, not te'St, or special lesnlts, hut such as 
may reasonably be expe'cted in ordinary iiraetiex*. 

AeiiTATiJ) Hatch Duvkus. 

One of tlie* simplest jilanls is a steam liealcd iian 
dry(*r, willi fiat jaeke'te'd botteun and jacketed sides. 



and provided with agitating gear. The latter Is 
driven by a belt,' through a bevel gearing of strong 
pattern (fig. 9). The top of the imu Is fitted witlb 



Vol. XXXvm..No.l3.] ALUOTT.-DBYIKG BY HEAT WITH MECHANICAL AGITATION ETC. 


a loose cover to minluilse the em\\)e of steam etc. 
into the working space. This top is set on a slope, 
and provided with a lute wliich prevents any con- 
densed moisture from running hack into the pan. 
It is fltied with a vapour outlet, eliarging door, and 
a balaiK (I (llschMi-ge door in (Ik* botlom. 



Fic, 10. 


'IMio main stirrers (tig. 10) are knlvos or ploughs 
which rotate. Other agitators of various sliaix's are 
hinged to I lie ( op bars. Ttiree of tlK‘S(‘ an* ein-ular 
discs, and one is a tlat plate. Tlu* ploughs carry 
round a wave of material wliich is continually (low- 
ing over them, and as it passes under the hinged 
.scrai>ers tli(*s(‘ assist in turning it over and l>r(‘alv- 



iug it up. 1'lie forks also hrc'ali tlie top of the wave 
as it passes lielow tliem. Otlii*!* forms of stiirers 
arc provided Pu’ particular i)i’oblems. 

'Phis class of machine is manufactured es])ecially 
for iiiamiit*, sludges, i>astes, and granular sub- ! 


balanced door below. The final product varies from 
a course meal to a fine iMiwder, according to the 
material and the length of tin* drying period. In 
dealing with such products as tannery “ skutcli,” 
pressed sewage, fish manures, blood, etc., the charge 
for an S ft. diameter niachine would lu* one ton, and 
tlie material would be dried from 70% to 10% mois- 
ture in 0 to 7 hours, or from .‘>.7% to 10% in, 
say, 3 hours. In dealing with crystalline matter 
n‘diic(*d from, say, .I or 4% to under 0 7%, an aver- 
age charge might be 1.7 cvvt., dealt with in, sjiy, 

I liours. Inclusive of charging and discliarging. In 
certain cases very much Ijirger charges may be dealt 
witJi, <U‘iKMiding on (lie proiK*ities of the materials. 
The sjk‘<mI of agitation is about 7 revs. f>er min.; the 
l»ow(‘r ahsorlK‘d is not gr(*al. An 8 ft. machine 
woiiUI lak<* 1 or .7 IIP willi av(‘rag(‘ materials. 

1’lu* same class of uiaclniic may usefully be 
arranged for working under vacniiiu, and is then 
iiiort' suited to line matejials rccjuiring low' final 
inoislnn* conimils, or which arc simsitive to pro- 
longed drying (see* lig. VI ). Tlic chaiging door will 
Ik* noted. The arrangement of agitators comiirises 
a c<uubinatiou of iiluughs and raki‘s. The bottom 
footst(*p w'orks w(‘ll with many materials, but witli 
some tlu* sliaft is iK'tti'r eanied (*iiliri*ly from above. 
Tile tyiHeal machine is h ft. in diameter and the 
charge* may vary from 7 cwl. to lialf a (on, and the 
liiiK* of elryiug freau to h hours according to 
material. Sucli a mat(‘rial as J’russian blue w’ill be* 
r(‘<lnc(‘d from h.‘J% to ;7<v, moist un* in about 4,] hours 
or l<‘ss, inclusive of charging ainl discharging. 
After a sliglilly longer iierlod tlu* ri'sidual moisture 
will he r<‘duc(*d to 1%. wliili* 1)2% or even 0*1% 
is praeiie'ahle witliin a r<*asonal)N' time. The 
power I'or a <• ft. inachiiK*. including tin* vacuuni 
pump, w'ith mat(*rials whicli ai'e- not unreasonably 
lu'avy, wonlel Ik* an average* of’, say, 4 to .7 IIP, and 
might vary during tlu* proe*e*ss from It UP to H HP 
or less, ft miglit Ik* thought, tliat dust W’oiild be 
ere' ili'd, hut this is ne)t tlu* ease* nnele'i* any eirdinnry 
e*ire nmstane*es, aiul e‘ve*n wlH*n tlu* material is taken 
eieiwn te> a very low ele'gre*(‘ of diyne'ss, very little 
sheuilel he enrrie*el eiver owing to the slow" six>ed of 
lhe» se iapi*i’s. The* sle'ain e*ons\iinpt iem will l)e, say, 

It 11). e)f ste‘am pe'r Ih. eva])ora1<‘d uneler average 
ceuielil iems, anel at 1k*sI ms hiw as 11 12 lb. -of steam 

per Ib. e‘vai)e)rateel. ddie amount nf labour rcepilred 
is small. A h ft. machine* e'e)nhl Ik* e*harge*d in from 
10 to 1.7 inimile's, anel this also will be more than 
snllu u*nt fe)r elise-harging. 

A variation e»n this machiiu* is llie liori/.ontal 
rvliudiical elrye-i- (lig. 12). 4'liis Is eifteii workeel 
nnde*r vae-nnm. iait more* usually unde r alme).si)h(*ri(‘ 
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stances. Its si>eelal advantages are slmplieity of 
operation, and the fact that the material can be 
sliovelled quickly Into the machine, left to dry, and 
then automatically discharged on opening the 


pressure. In tlie latter case it Is usual to take the 
vapour to a simple jet condenser, and It is an advan- 
tage to connect to a chimney witli good draught, or 
a fan, to dmw off the uncondensed gases. This Is 
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found to Improve output. As will be seen from the 
figure, the machine has an upper dome with vapour 
outlet and charging door. Sometimes a charging 
shoot is fitted in the cylinder end. 

The agitators are plates carried on strong girder 
or cast iron arras. They are usually set at a siiiall 
angle. In order the raore readily to push the dried 
material out at the centi'al disehargo opening when 
the door is dropped. As a rule the product will 
empty quite rapidly by its own tendeiiey to gravi- 
tate, even if the blades are straight. 

In a very good arrangement of cast Iron stirring 
arras (fig. l.*l) there is only one arm at each i)oint 
along the shaft, and at riglit angles to this is fixed 



a shorter arm, whieji sto ves to bnaik ui) any mass 
of material which may l)e lifted by the main arm 
and rolled over the shaft. Then' is no disadvanlage 
in the single arrangement of arras, as tlie rate of 
drying is not aitpnH-lably alfected thereby, and less 
power is absorbtal. Other forms of stjrrers are 
.soraetlines emi)loyod. Ineluding two spirals— om‘ 
inner and one outer - working in opposite directions, 
but these are not good where tlier<‘ is much resist- 
ance to motion. 

This class of machine is reganled ns slandartl for 
manures, fish n^fiise, offal, blootl, garbage, excreta, 
etc., and for any sludge or paste which has no un- 
due tendeiK'y to VMnl<l up on tin* siudl or cling round 
the centn‘ of tlie shaft. 


1 fllleil very full, uiul a charge may usually vary 
' from one-eighth to one- third of the total cubical 
j contents, but occasionally Is two-thirds or more; A 

machine of the size mentioned, fitted with double 
paddles, working on 25 cwt. of poultry manure, took 
15 BHP at the start, and this diminished to 5 BHP. 
towards the end. A usual s{)eed of scrai)ers is 
i 7 r.p.m.; 15 or even 25 are occasionally employed. 

I but there is little to l)e gained by this, while addl- 
i tionul power is consumed. The steam consumption 
' depends largely on the elTlelency of the lagging— - 
! IJ- 2 lb. of steam per lb. evaporated will Ik* usual 
, figures. I.aboiir is small and depends on the general 
I lay-out rather than on the machine. Charging siicii 
a machine would take, stiy, 20 minutes; the dls- 
I cliarge Is automatic on opening the door. 

A si»eclal development (fig. 14) is the vaciinm ball 
: dryer. In this case the sliell itself is si earn- jacketed 
: and revolves, and the balls take the place of 
I scrapers In breaking up the material, and in keep- 
I ing the heating surfaces free from accumulations. 

I The steam enters the drum through one trunnion, 

; by which also the condensed water leaves, the tiaui- 
nion hoing divided for this purpose. The other 
trunnion has eonneetions to the vacuum pump and 
; in some instances, as indicated in the figure, there 
I is also a special connection for admitting gas muhn- 
l>ressiire, so that tlie machine is an autoclave also. 

' Th(* whole machine Is carried on tyres, revolving 
' on single rollers, and In the ease of small installa- 
tions may be driven by friction, wdiilc larger oii(‘S 
re(iuii-(‘ a sjmr gearing. 

This ly])e of macliiiie is (piite elfectiv(‘ for colours, 
drugs, etc., its si)ecinl advantage being that (be 
prodiicl can be reduced in course of time to a very 
tine ])owder if desired, which is advantageous in 
<‘xt rafting the last traces of moisture. A machlia* 

2 ft. fi hi. in diameter by .5 ft. long slioiild lake 
a cliarg(‘ of to 4 cwt. of wet sludge, which It 
should dry from (»()';, ', to 5% In say tliree to four 
hours. Uath(‘r moix' dust will Ik‘' produced Ilian 
wllh liie i)an pattern with plough seraixu's. on ac- 
"‘ounl of material clinging to the sides. ^Plie power 
reiiulred to drive such a macliine will he 1,^ to i* HP. 
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Fig. 14. 


Such a machine may readily be arranged f* 
vacuum working, with bemUiciai re.sults both as I 
output and prevention of e.scat>e of noxious vaiionr 
and also the retcmiion of ammonia in tin* ca.se < 
organic manures. 

The typical machine is 0 ft. diameler by J‘J ( 
13 ft. long. This will take a charge of 25 cwt. t 
30 cwt. of materi.al such as heii mamiro, lisb olf; 
or tallow bottoms. A clmrge containing 70% ( 
moisture will be reduced in about 0 hours, and wit 
40% In about 3 hours, though better drying may I 
obtained with certain materials. Larger chai^ei 
such as 4 tons or more of fish offal, are sometime 
worked, but more time and power are requlrec 
and most users favour the smaller weights. 

In handling tallow bottoms the time of drying i 
amount of grease left In th 
material. Machines of this class are not as a ral 


( 'o.Mi.XTJOir.S Dkvkiis. 

Ill the Pa.s.slmrg eonLlniious vacuum dryer, origin- 
ally introduced for dinillng with brewers' graln.s 
etc., the material is cliarged into a ho[)per, which 
ean be isolated from the macliine, and passes 
through a rotating valve or other fading mechan- 
ism Into a horizontal cylinder provided with a steam 
jacket (see tig. 15). Another hollow cylinder, to th(‘ 
inlerior of which steam is admitted, works Inside 
this and carries on its surface segments of a worm 
which works the material along hetwt^en the two 
hot siirfaees. squeezing it against them. At the end 
of the first ey Under it passes through into a lower 
one, in which the rotating element Is somewhat 
different. In tills case the agitating cylinder Is 
fitted with shelves which lift the material up, 
causing it to travel along by its own tendency to 
spread. Close to this lower rotating cylinder are 
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arranged steam-pipes which give additional heating 
surface. The dried material passes to a receiver 
or else to a rotating valve, which automatically dis- 
charges it. In the typical machine the iipi)cr 
cylinder is 20 ft. by 2 ft. 8 In. diameter, 7 r.p.m. 
The lower is 19 ft. long by 5 ft. 9 in. diameter. It 


The Norwich” dryer (flgs. 16 and IJ) work.s 
under atmospheric pressure. Instead of the inner 
rotating cylinder being fitted with paddles on the 
outside only, It Is replaced, in this Instance, by a 
jacketed cylinder, with padiJles on the outside; but 
the material is first admitted to the Interior, where 




deals, accord ing (o the inventor, with 11 cwt. Iiourly 
of wet brewers’ grains, from 7.5% initial to 7 12% 
final moisture, or S tons hourly of damp grain con 
tnining 20 — :J 07 o moisture. 



Fig. 17. 


In a modification of this machine the arrangement 
Is simpler, there being only one jacketed cylinder, 
in the Interior of which revolves another cylinder 
fitted with paddles, this inner cylinder being also 
steam heated. 


if is licatcd and partially dried bcfori’ it passe.s to 
* the exterior section containing the agitators. The 
interior of Ihis inner eyllmler Is provided with chain 
j 8crai>ers, or balls, to prevent clogging. The outer 
j cylinder is .steam- jacketed on the lower portion 
only, the iipfH^r part htfing lagged and arranged for 
easy removal for ins])oction of the paddles. The 
material is discharged from the machine at the 
same end at wdiich it enters. Tiie machine is hori- 
zoulal and tin* material travels thioiigh it owing to 
its tendency to spread ou(. The hood at the end 
is for tlio vapour, widch passes through to a chim- 
ney or ventilating sliaft. 

This apparatus will deal wilh such substauce.s as 
filter-i>rcsstMl glutcu, ])ran, etc. Owing to the great 
amount heating surfaw in a relatively small 
spa<*o, the output Is higli and exhaust steam can be 
used with advantage, A machine 4 ft. 6 lu, by 
21 ft. externally will deal witli about 4—6 cwt. per 
hour of gluten containing about 70% moisture, re- 
duced to 1% or 2%. Tlie steam consumption will 
be about II— IJ lb. per lb. evaporated, and about 
3 HP will be required to drive the machine. It 
the material can be fed automatically and dis- 
charged to a travelling band, it may fairly be said 
that no labour Is required. 
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In (Icsigniiip a contlnuona rotary dryer (see tigs. 
1&--21) *lhe tirst consideration is the temiJerature 
to whlcii the i)roduot may safely be subjected, or 
which can eonveiilently Ik‘ allalned. It is usual to 
con.sider that the air at exit should l)e saturated 
up to a given percentage. In ordinary cases 50% 
saturation is a very good tigure, as above thi.s iHiint 
the drying ellect is greatly reducial. and inoreoviT 
rc'deposit ion of (he moist un* may occur belore tin* 
ail* lias linully escaiK'd. 

Tlie air slionld leave the plan! with a siifllclent 
margin of temperature above its s:itiiratlon point, 
depending on liow diivctly the air is taken from 
I lie machint‘. If the air is <lischargcd to dust 
chambers etc. a biggtT mai'gin is necessary. 

A most impoi'laiil point is tlic air spi'cd that can 
1 k‘ ii.seil. TJiis is limited by; lirstly. the sliced at 
uliicli too mucli dust will be carried away or tin* 
material itself pi‘event('d from travelling tlirongh 
the machim'; s(‘condly, the time reipiinal for the 
air to give uj) its heat and absorb the l•e^nlir(‘d 
moisture. .\ir-spee<l seldom exceeds 7 ft. jier second 
at. exit from lh(‘ dryer and may Ih‘ as low as .*> ft. 
lH‘r second; i — .5 ft. jier second is a usual tignn*, 
this speed being ria'koned on the gioss area of the 
<lryer. A normal tim(‘ for air to be in the dryer 
is from 5 to 10 si'conds. 

Another factor of imporlane(‘ is lh(‘ hmgih of 
time the matm'ial takes to give up its heat undm- 
the temperature conditions in use, as the drym- must 
have enough capaiaiy to .allow the material to 
remain in for a sutlicieiit hmgth <»f time, without 
the machine being so ln*avily lo.aded as to choke 
the rale of evaporation. The material may be In 
the machine for <(uite a short period, such as .say 
ten miJiutes in tin* i'nso of sugar, while for slowtu* 
diying materials or those ('ontaining more moisture 
the period may extend lo over an hour. 

The volume and spraai of the air is the basis for 
calculating the diameter of the machine, while the 
length is mainly determined by the time factor of 
the material, though when tlfis is low the time 
factor of the air has to be considered. The machiiu' 
is usually set on a slight s1oik‘ to aid the material 
to travel ahmg, tliough horizontally arranged ma- 
chines are in use which give gooil ri'sults. Th<‘ 
slope* and spiaal are Intcrcliangeabh* factors to sona* 
extent. For fpiick-<irying mat(‘rlals the ma<‘hin<‘ 
will be kept sliort. and sot ;■>! an .angle of 1 in 15. 
For slow-drying siibst.a net's, tin* machiin* will of 
course be longt'r .and tin* slope r<*duccd to 1 in -15 
or 1 in 50. The furntion of spt'cd is lo lift .ami 
drop the matt*rial .a suitable nnmbt'r of timt's 
fbrough tile bo! .air tluring its jias.sagt* Ibrongb the 
machine, and to hiang fn‘sh layers of m.atmial in 
contaet with tin* hot slmll. 1'ln* time tin* mab*rial 
takes to travt'l tlirongh tin* maeliine will vary with 
the six*ed of lot.ation. This gives a n.s**fiil eontrol 
over this faelor. Spoeds may hi* ;is low as J r.p.m, 
ill a Jil*e-hi*a1i‘(l machine tlc.aling with a diisly 
material, but syH't'tls of 1 to s r.]».ni. an* more n.sii.al. 

The draught is g(*in‘rally irnbiced, as lln*re is less 
tendeno.v to blow hot air and dust out of tin* joints 
of the maeliine. In (*erjnin lanses tin* warm air 
coming from the machim* may he re-cir<ailat(*d, ihns 
giving an tiilvant.age in fm*! economy and .allowing 
the average b'mperatnre in I In* machine to Ik* 
higher without loss. Fvt*n witlionf rt'-clrcnlatlon, a 
rotary dryer with opposite flow will generally 
utilise the air caiineity to liefb'r advantage tlian a 
stationary lyfK*. 

Witli .sticky mateidals the shelves art* better 
straight, not enrved, .so as in give the mal(*rfal I(‘.s.s 
opportunity to build up. The .sbajK* and sjiacing of 
the shelves may differ at various yiofnts along the 
machine to suit the dlftereiit profiorties of the 
material at different stages, and they should he 
staggered to prevent air getting through without 
doing its pi'oper work. With ateam-Jacketed or 


tire-heated dryers with external heating, dealing 
with very dusty products, it is .stimetlmes possible 
to omit the shelves altogether wlUiout any si)eciully 
adverse results, esiK*cla]ly if tin* air speed is not 
Idgli. Snell an arrangement la also nm'fiil for deal- 
ing with sticky materials. A wood liammer, which 
automalieally drops at intervals and jars tiie shell,. 
Is sometimes arranged to fi‘(‘(* tilt* material from the 
shelves, 

A typical niod(*rn steam-li(‘ntetl rotary drying 
plant ha.s at one end of the cylinder an air iieater, 
which i.s dividetl into .separately eontrolled seel Ions; 
at llie other end is a .suction fan, delivering to a 
cyclone dust, .si'parator (tig. IS), The joints at tlie 
ey Under (*nds may Ik* of a slmiile labyrlntii jmttern, 
oi’ may hi* rings of canvas. aslK'slos. or olht'r .suit- 
jiblt* matcri.il. Tin* Inlt'iioi’ is tilted wKlr slielvt*s. 
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'I'.vpical varieties have an nnj.-it'kclctl eyiinder or 
a cylinder lideil witli a slcain tlnim in tin* ciuilre, 
in liolh of which lyiies tin* ouU*r cylintler and 
patltllcs may be const I'licl t‘d in wooil if desirt'd. In 
.•mother much used foiiji (tig. lit), tin* sln*ll is slcam- 
j;ick(‘tt‘il. wiiili* occasionally tin* niacliint* is lilted 
with a jackctctl slit'll anil an inner drum in 
adtiil ion. 



'I'ht* ilrving eyliinler is siipiiorlt'd on ;i itair of 
heuvy cast iron or Steel rings, having broad j'ace.s. 
Facb of ihest* runs on two iittirs of Ijirge-iliameter 
rollt'i’s, carried in I wo swinging arms, pivoted oii 
an axle, uml so const rinlcil that tnn* alincnn'iit is 
."a'cnrctl. Tills arrang(*mciit allows tin* rollt'rs 
to bctl lUenisclvcs lo tin* }>ath ring, and grt*atly 
assists easy running. Tin* eylind(*r is kept 
in position lenglliwa.\'s by sin-eial lln-nst rollers. 
For light machines single I'ollers are sometimes 
used, but sliould bt* of aiiiiib* dinineter. Tliis gear is 
an important ]jarl of the inaehlne, and unless it is 
carefully and substantially d(*sign(*d will show 
w<‘ar, r.siiceially when the rollt'rs are of the single 
jialtern. 

8tenm-ln*aled lolary dryers may he used for very 
varied purpo.s(*s, but as usually constructed they 
are mainly aiiplled to granular materials, containing 
from 2}% lo 5% of moisture, whit'h require to he- 
dried down to 0-5 or 0'2%, An unjacketed dryer^ 
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4 ft diameter by 22 ft. long, with air lieatert to 
82^ 0., will deal with about 1 ton iK‘r hour of a 
hygroscopic material such as ammonium nitrate, 
drying it from say 8.J% initial to O' '4% linal moisture. 
Ill conneclion with such work, vvilli .steam at 100 lb. 
l)res.sure In the lioaters, very high air lempera lures, 
ranging up to about have Unui reeorded. 

Taking an initial tcunperal are at iMYM’.. the lem- 
jjeratnre at (he exit from tiie cylinder would 1 k^ 
say to The air would carry away 

about 4—5 grain.s of added inoisliire per <‘nbic 
foot. The t(‘miierature of llie m;deri;il leaving 
the machine would be in lie* rH'ighboui-hood of 
i;0° A .similar machiia', with air at 127°(’.. has 
dealt willi .‘>0 cwl. of ammoniiim nitr.ale iM>r hour, 
rc<luced from .‘!% oi- ;i,i% to 0'2'“.', and lieatial to 
S2° C. 

The power taken io driv(‘ such an inslallal Ion, 
inelu.slve of fan of ordinary pattcuai, would be 0 to 
7 III*. A large maeliiiu' ti ft. dlanuder by 1.7 ft. long 
took only \ IIP (o turn, .apart from the fan, when 
empty. It wais fitted with double swinging arms 
to carry tlie rolUu'.s, and wlimi hik'd with material 
would take about t> IIP umk'r normal conditions. 

In dealing witli imiteri.ils .smli as .ammmiiurn 
nitrate, wldeli eont.-iin lait littk' moisture. Jind 
reijiilre to be lu'ated as ui'll as <Iri<Ml, tin* hejit 
carried away in the <lry product is iismilly more 
than tli.at usi'd for ev.ap<n'.ation. 'I'ln* In'.at lost in 
th<‘ exlniust .air may ('asily Ik* 2(f'„ or mon* of the 
tot.al. Tile steam consumption works out ;it about 
4 — li 111. of ste.'im per lb. (‘v.*ii)or.atcd. tin* u.seful 
work, inclmling lu'ating, .•iniomiting to jibont (10% 
of the heat supplied to the maehlue. 4'lie evajiora- 
tloii per lb. of eoal under tbe lioilers works out at 
.‘ilxml II 111-, wliik* Jibout .ah lb. of material is <lried 
ix'i* 11). of eo.'il uS(m 1-- tills su)ilH).ses tliaf h li>. of 
steam is ilelivc'red to I la* |)l:nit jK'i* pound ol eoal. 
L.iboiii’, of eourse, with this cl.as.. of m.aebiut*ry 
is praelieally nil if autom.atie charging is em- 
ployed. If it is h.aiid-IVd, :i luaeliiiie of tli<* si/.e 
mentioned should he a(Ie(|ii;Oely att.'iided P) by a 
mail and a boy. 

Tbe “ P.rowuell ” p.'iU'Ut rotary dryer is a m.aebim* 
sp<*eially moditii'd and .idaptial to liaudk' materials, 
siu'li as oilsx'cds, prael i<‘.ally .‘ill forms o[ iiuts and 
beans, copra, o;its. uiai/.e, <*lc., in fact ;ill .sub- 
st.auees tliat r(‘<iuire long and complete <‘xposure to 
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hot air in order to dry lln*m, and whk'li are of a 
fairly large granular natun*, without .siieclnl tend- 
ency to stick or tf) build up. Externally Ihe 
machine Itself is very much on the lines previously 
(k'scrlbed, but internally it is fitted with a stories 
of .spiral volutes (fig. 20). The material to Iw dried 
is fed Into the i)eriphery of the first spiral, asctmds 
to the centre of the^plrnl, then through to the centre 
of the next spiral, which Is opposite-handed, and 
on the periphery of which the material passes out- 


wards Mil it In again caught up by tbe following one 
and .so forth. To [irevent tlie material falling off 
the spirals, these are s{*i)a rated by screens of wire 
gauze. 

In oixler to break ihe product and nMli.se the .space 
jiroperly, a numlH'r of llflers or hnekets are fitted 
to Ihe channel of I lie vohile. These are of two 
tyjH‘s, (1) the “ fall-olV ” biicki'ts. which carry the 
niaU'rial almost to llie vi'iik'al and Mien drop it 
hack, and (2) the “ carry-ovi'r ” buckets, which 
carry a ccrlaln porMt)n of llu' material rigid, over 
the ('(‘litre of the spiral, s<» tluit if drops back on the 
far .side. This arrang(Miicnl iK'lps to Icngtlion tlie 
journey throngli Ilic dryer, as .‘i ('(‘rtain i>ortion Is 
going OIK* .stc|) forw.ird ;iml making aiiollii'r hack. 
A current of air, of siiilabk' volniiK* and l(‘mi)cra- 
Inn*, is lilowii lliroiigli the voliiic.s. It slionld be 
noted that only m.'ilori.al of ji corlain Njiccitic gravity 
will rosist Mic ((‘iidt'iicy to blow (‘.imscd by the 
pressure of Mi(‘ drying air ciinvnl, lliongli the use 
of the wire .screens jtcj juits ;i miu li Ijiglicr ;ur .s))(*ed 
tliaii usual, so long ;is liu' maP'iial is not of .sucii 
a naliin* as to be readily iilown againsi and to 
clioki' tin* m(*sli. 'riii' least size of grain whicli may 
li.iss Mirongli Mie machine* is goM'rncd l>y Ihe mesh 
of th(‘ wjr(‘ sens'll. ;ind this \M)ukl not ordinarily 
lu* k'Ss than S-nu'sli. as the fan rcsis(;ince would 
tin'll lie too great. Ag.aiu. .'irticks of very large 
size can never U* dried very ctliciciitly, as tlie 
moist iin* will only <‘<>m(' to i1k‘ surf.ice vc'ry skuviy 
juid heat would luivc (lilliciillv in pi'iiet rating. 

Tin* .st.andani m.iciilm* is !> ft. ilijimctcr by 15 ft. 
long, and it (Kiid.-iins 14 spinils about It) inches wide. 
44ic tot.'il lenglli of I In* sjiirals is soiiK'what over 
iialf a mile, and at .-iliout 4 r,i».m. Mu* material 
would t.'iln* .'ihout an lionr to njipc.'ij' at tin* discliarge 
('lid afli'i* commencing to feed. .\ii (U'dinary air 
t<*mi>crji(nrc ;it inli't would beaboni !)0° and 45° — 
4S°('. at onllct. In (l(‘;iling willi siicii niat(*rlal.s 
.‘is oil.svml an ('vaponition of some Id- 15 cwt. of 
water p<‘r lionr would lie (*ITccl<*(l. .‘unl in sonn* case.s 
as mncli as .■!— I Ions of oilse'cd conid tn* di'jilt with 
tiourly, n'duc(*d from 2."/,, to say 5 moisture. My 
adjust m<*iit of Mie air speeds, it is possitilc to work 
witli P*nipcrai tin's as liigli as .'il inlet. 

,'4inc<' large (pi.-iiititii's of air an* Ix'lng dealt with, 
the machine is titled wilb ;i re-circiilat ing .arnnige- 
nieiil . 

Tin* simide'sl tire-lieaP'd rotary nun’liiiie is fitted 
with .1 fnru.irc .at oin* cud and a Ian at llu' oilier, 
tin* products (d’ <'ombustion ]i;issing right Mirovigh 
the m.K'liiin*. Wbcllnr llie furnace is at the 
material d i scli.a rgi* or ink'l depciid.s on circiim- 
slnin'i'.s, tin' iinrsl ('Coiiomical a)'raug('mcnl being 
usually Mie (vmiiler How type. AVbeii drying v(*go- 
(.ible matli'r il is. liowevi'r, desirabk' to taki* the 
mah'rial and Mn* gases tliroiigli tin' maeltine in the 
s.inu* din*('tioii, so iluit b\' tin' lime tin* material is 
nearly dry, tin* g;ises .are suHiei(‘iil l.\' cool lo avoid 
injuring il. 'I'lie gi'iit'r.il appearaiiei* is very 
similar to tin* sleam-]u*;ited di'vcr dig. PP, exi'Cpt 
that a furnace is substiiuti'd for tlie air healer. 

Anolhi'r tyiu* of m.n'liine dig. 21 1 is arr.nigi'd 
willi a brickwork fiin* round i In* sliell. kibyriiith 
glands lieing provid(*d wliore tin* cylinder passes 
tlirongh tbe walls. Tin* bot prodm-ls of c'ombn.stlon 
from lite fnrn.aee Ir.avt'l over (In* (*\l<‘rlor of the 
maeliine and aix* removed by .a fan wbieh for(X*s 
lluun into tbe interior. Men* I bey pass through 
show(*rs of material. nu'(‘ling tirsi tin* hot dry pro- 
duct. and limilly tlie (*nleiing wet material, thus 
being (*fleeMv(‘Iy (’ooled b(*fon' Mn‘y are removed by 
a s(*eond fan and pas.s(*d to the chlniney. By 
adjusting the damiK'rs the air i)res.sure In the diyer 
is very eft(*etively ivgiilated and leakage preventc*d. 
The gieat advantage of tliks arrangement is that 
the material Is heated by contact with the hot shell, 
as well as by the gas<\s. Further the gases give up 
rt go(ul deal of their heat while passing round the 


IftAchlne, and may te reduced to two^thiids or even 
Qxdr original bulk before entering the 
cylinder. ¥or tbe same speed of gases through the 
cylinder > it is therefore possible to take a much 
greater weight of combustion products through the 
machine, and the gases have an adeQuate oppor- 
tunity of giving? up their heat, even in a short 
machine, thus distinctly increasing its capacity. 
Finally, the dry product only conics in contact with 
partially cooled gases, lieing lieated less highly and 
carrying away less heat. 

If it Is Important that 1 Ih‘ products of combustion 
do not come in contact with the material, tlie dryer 
may of course be heated simply on tlie outside. 
This does not give a good out|>nt, and dws not 
permit the temperature of the gases to be reduced 
sutfieiently for economy. An air-hoater may lie 
titted, but tliis adds very greatly to the cost, and 
a fuel consumption of sonu‘ HO— 40% mort' is neces- 
sary. An efTective way, tis shown in the diagram, 
is to fit the interior of the machine with a nnmlx'r 
of coils having a larg(‘ surface, through which the 
hot gases pass. U’'he material is lifted by shelves, 
and caused to fall over these coils, being thus 
effectively drkMl Tliis met hod is suitable for such i 


For a toe sand, such as is used for glass-making, 
a machine of the eirtemal flue type, 4 ft. in 
diameter, removing from 6% to 12% of moisture, 
will turn out about 4 tons per hour. It should be 
clearly understood that the amount of evaporation 
Is strictly limited by the speed of gases permitted 
by the nature of the material. The i)ower required 
is very little more than for the steam-heated type. 

Fuel consumption varies greatly with varying 
conditions. Under the best conditions, with no 
dusty and sticking qualities, so that output is high, 
such a machine may be over 80% efllcient on test, 
results, liaving regard to l)oth iieatlng and evapora- 
I tion. Under average working conditions, about 
I 5 Ib. of evaporation ])er lb. of fuel would be 
i obtained, while 4 lb. would be a very ordinary figure 
for low moistur(‘ omileuts. With very careful 
working, high moistures, high gas speeds, and good 
conditions, (* — 8 lb. or ev'en more of evaporation 
IMH- lb. of fuel has been recorded. The radiation 
losses are not great, and may vary from J5% down- 
wards according to outi)ut. If the amount of 
luolsturo is low the dry material may carry away 
quite easily 30% or more of the calorific value of 
th<‘ fii(‘l, and under some conditions this loss may 
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materials as pow(.lei'cd ores of a sandy, loose nature. 

Another way is to pass the gas(‘s through a central 
tube and return them through passages in the outer 
shell. 

In general, fire-heated dryers are used for dealing 
with sand, sewage, powdercal ores, clay, coal, <*tc. ; 
also sludges such as o-xides, chromes, etc., contain- 
ing high percentages of moisture. 

An ordinary output for fine proilucts with a 
machine 4 ft. in diameter by 20—30 ft. long, drying 
material from 50% down to 1—2%, would be 4 ton 
evaporation per hour. Where conditions are favour- 
able and high gas speeds are permissible this might 
be Increased to as much as 30 cwt. 

r 


i rise to .i or „ t imes I he amount of heat required for 
I evaporation. The heat lost in llie e.xhaust air may 
I be from 10% up to 20%, and hvss with higher 
I initial temperatures. Labour Is of course conipara 
lively small, and de^iends on circumstances. 

In order to obtain the best results for a machine 
of this class it should lie in charge of a man who is 
familiar with the art of stoking, and the machine 
should at least be fitted with dial thermometers for 
gases at inlet and outlet. It Is an advantage 
if continuous charts are kept. Regularity of 
quality of material, rate of fe^ and temperature 
employed is important, and this can only 
obtained by modem methods of control. If the 
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fteed or quality of material Is irregular, the tendency 
Is always to cut the average feed down, so that the 
maximum upward fluctuation is still within the 
capacity of the machine, and of course for any 
lesser amount the heat In the gases would not be 
fully utilised. In tim same way, ijie tendency is 
to stoke up to th(^ maximum the whole time, so that 
DO moist material comes through even with the 
greatest fluctuation of feed. 

Cylindrical Film Dryers. 

Ill one type of tilm dryer (fig. 22) the roller dips 
In a trough, fitted with a constant level arrange- 
ment. A film of material, proportional to the 
speed and length of ixiriphery Immersed, is laken 
up and dried rapidly on account of its thinness. On 
the opposite side of the machine is a knife or 
doctor. 

For (hailing with materials of exti*eme coliesive- 
ness, this knife is supported by a strong girder, 
having adjustments for angle and pressure, while 
fhere are si^parate adjustments for each portion of 
the knife and at points along the blade. Such a 
knife is, generally si>eaking, no(]:essary for milk, 
yeast, dyes, and fine drugs; ci*rtain materials, how- 
ever, flake off very readily, and a much simpler knife 
may be used. In fact It may not even be necessary 
for it to touch th(^ surface of the roller. To (msurc* 
smoothness of working and adequate sfiei^d redin.*- j 
tion, the machine is driviui through a worm and | 

WiKH'l. 



Fio. 


A common form is the twin-roller machine, in 
wliich Mie rollers work inwards, squ(‘ezlng out tlie 
material, wlileh is eontaiued in a trougl), the bottom 
of which is forineil by the rollers themselves (tig. 2oi. 
q;iie knlvi's are then removed to a position near the 
(op of the rollers. This arrangement is used for 
liquids, hut is mor(‘ esi>eclally valuable for pastes 
of semi-li(iuld, or even of fairly stiff’ consistency, 
wlilch can Iw! squeezed out to a thin, even layer. 

In feiMling liquids— especially those simsltive to 
heat— to such a machine it is desirable not to till 
the trough, but to s[)ray or distribute them con- 
tinuously on to the uiifxn’ part of the rollers. Over- 
heating and foaming ai’«* thus obviated, while any 
bubbles or such iiiequalit ii's are flattened out at 
the “ nip ” of the rollers. The single rollin' 
machine can be used for thick liquids If fed by a 
.smaller feed roller. This nrningement also has 
the advantage that the bulk of the liquid is kept 
cooler. 

A machine with a single roller 2 ft. 0 in. dianieler 
by 5 ft. long will evaporate up to 300 Ib. {)er hour 
with suitable materials, thougli in many cns(‘s in 
dealing with drugs and dyes it may be only from 
100 to 150 lb. per hour. The steam consumption 
will vary from about 1-3 to 2 lb. of steam per lb. 
evaporated. Machines are made with rollers as 
large as 4 ft. diameter by 0 ft, long. They are also 
worked under vacuum with advantage to output. 

A special tubular dryer, patented by Mr. 
Brownell, is used for dealing with adhesive, plastic, 


or semi-fluid substances, such as green curds from 
skimmeil milk, or the residue left from the refining 
of sugar, known as sugar mud. It consists of a 
number of tubes in a steam box (tig. 21). The 
material Is forced under great pressun^ into th(‘ 
tubes by a worm or other device, and as it enters Is 
sliced by a knife which hel[>s to break it up. To 
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prevmit the material being forced out of the tubes 
by (lie (‘vaporated steam, stops arc fitted in the 
pirH's, which iiave the effix’f of rorciiig the material 
into a tiilie shape somifiliing like macaroni. The 
steam (ends to form a laytu* b(‘tw(ecn the material 
and the inner surfac'e of the drying tubes, and It 
is found that tlie material does not burn, and doevs 
not stick to the tubes. It is belie\'ed that the steam 
laym’ forms a protection. On thi* material emerging 
from the tu!>es, (he moisture escaiK*s very sjx'odily 
into the atmosphere. By a suitable adjustment of 
the temperatures almost any desired diigree of dry- 
ness may l»e obtained. Tlie ends of the tubes are 
arranged so that they are not; vertically over eacii 
other, and th(‘ separate threads or tub(‘s of material 
fall clear. device in the upper right hand 

corner is a sheer. 

Tlii.s maidiinc has Ih'cu u.^^cd for drying casein to 
a point at which it has lost its Icudcncy to stick 
and make ui). th(‘ final drying being completed In 
thi' lotary macliine pri'vioiisly described. 

In conclusion, It will Im' lecognisiHl that the 
w«»rking of a drying jilant may often b(‘ imi>roved, 
\sith gr(‘at l>euelit to output, by a slight modifica- 
tion either in tlu‘ plant itself. oi‘ in the eonditlou 
of the material supplied to it. With the best will 
in the world on the part of the maker, it is often 
only tlm.se in chai*ge of the plant who are In a 
position to s(X‘ what may bi* desirable in this con- 
nection. To get the b(*sl value out of a drying plant 
miauis not only study, hut a eoiitiuii(‘d contact with 
the conditions not merely in the inaehine Itself, but 
also in the preceding and following j)i’(K'esses. 

Disers.sioN. 

Mr. II. :m. Kidok asked whether the author liad 
consldiM'ed (he qiiestioii of dust los.ses. lie had had 
a lot of troubli? uixuit 2fi years ago with drying 
dally some 300 tons of Broken Hill ore and had 
Installed four rotary dryer.s 10 and 12 metn^s long 
by 1 and li metres diameter for drying that 
material from 2^% moisture to O l".,. but as soon 
as the uuilsture eontent of (lie material increased 
to 4% dlUicnlties arose, and only atxmt half the 
tonnage could lx‘ treal(‘d. wliilst In rainy weather 
when it increased to 0% the outfuit was very small. 
The dust loss was an important item. lie had bt'cn 
di^aling witli old fallings with from S to 12% of lead. ♦ 
'riie actual loss in dii.st was about 4%% a*id for 
drying large (piantities of ore he had l>een com- 
pelled to design stK*oiaI plant. Edison drying 
towers at first apjieared promising, but later big 
machines of a new tyix‘ liad been used with greatly 
improved I'esults as regards fuel saving and 
mechanical ('fllelency, and at the same time the dust 
loss was practically overcome, but nothing had yet 
been published about them. 

Prof. B. G. Coker asked the author what degree 
of accuracy the cylinders for film drying were 
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turned to. It mmcd tMt If they were not very 
accurately luachiued cyllmhlcally there would he 
difficulty In i)t‘clins oir the flliu with tlic knife. 
Again, what was the etHcieney produced hy ivgene- 
rative heating? In some of the ma(‘h}nes Illustrated 
there was re-circulalion and juvsinuahly there was 
some economy, perhaps a conslderahU* amount, to 
be gained in tliis way. ^ria* most notable example 
he was acquainted witli -and no doubt there W(‘re 
others whicli were liighly economi<'al--was the 
Mond gas plani, in which the prineii)h‘ of regene- 
ration had iH'en carried out most succ(‘ssfully. and 
it seemed to him that In drying chemirals there 
must be a laige held in that particular direction. 

Cai)lain C. J. Goonwi.v said that will) tlie present 
increased cost of find it vt*ry often i>aitl to remove a 
jM‘r<‘(*nlage (»f I lie ni(»istnre from a pro<lu(*t rather 
than to pay for its transport. In the <-ase for in- 
stance of iron ore containing about 20'*o of moisture, 
it paid to redue(‘ lliat moisture to aiiout (iy, before 
dispatching if liie freight was mon* than T^. tid. 
I)er ton. Tlie author had reh'rnai to tlu‘ use of 
hot wattu* instead of steam in the ease of some* of 
bis dryers, and h(‘ menfloiUMl in this ('onnectlon the 
Merrill system rd' industrial heating which liad iieeii 
aiijilied to evajiorators and oUau* chemicjil idant in 
America. It eonsist(Hl in the cireulation of a non- 
iuflammabh' tluid having a iiigh lioiling jioint and 
a safe working tiunpi'rature of Consider- 

ably higher temix'ra lures could be employed than 
with wat(*i’ or st(Mm. and at the sanu‘ time then* 
was th(‘ beiK'ht of using a liuld which was not 
under ])ressur(‘ for transmitting the heat to the 
substance to be dried instead of a gas, as in the 
case of supeiheateil steam. The engineer's iVtish 
regarding the use of sup» rla'ated steam had often 
led to failuie in coiiiKHtion with evai>orating and 
drying plant. 

Dr. T. .M. I.owuv said that he had seen some of 
the author's dryers in u.^e during the past two or 
three years for <lrying ammonium nitrati*. One 
point which liad not been mentioned in the paper, 
but which liad Ikh'U worked out successfully in 
practice, was in conn(*(*tion with the tendi*n<’y of 
the suction fan in rotary drxa'is to su<-k cold air in. | 
An e.vcelh'iit n'lnedy was to |»rovi(h* a sucti<m fan 
at one end and a jiri'ssurt* fan at the oth(*r <*nd. 
Tlie lower I'nd of the rotating drum couM then lu* 
mad(* a lu'utral point through which neither cohl 
air could enter nor <lust escape. Anoilu*!* point in 
connection with rotaiy diyers was that tla re W(‘re 
really two stages in ilrying, and if rough drying 
was wanted, a ditVerent type of apparatus w.'is 
re(piired as com] areal with <lrying, say, to ttP,',. 
The disadvanlagf of the rotary diycr was that it 
dried the outside of tla* ammonium nit rate crystal 
long bebu’e the inside, which )-emaim*d <-ompara 
tively AVet. 'riie rotary dryer when used in this 
way was therefMn* <‘sscnlially :i “ rough dryer.'" 

It owed its success as a dryer of ammonium nitr.ate* 
in connection Avitli explosives manufacture very 
largely to the fa« i iliat a giaail deal of drying took 
place in the sifli.s<M|uenf stage of milling. Apart 
from this it was usually nee<‘ssary to grind ami 
dry In t.vA’o stage's, (.a., to rough giind ami dry ami 
then fine grind and dry. Both stages could, how- 
ever, be eft'ecti'd by using a dryer witli a s(*iics of 
blades In It in order to break dowji th<‘ crystals, 
which was a very important factor In drying. 

Mr. IT. F. V. Little asked w’hcther, ar»art from 
pf>sslble losses from dust in the caw' of a dryer, 
drying under vacuum, and working as a ball mill 
for grinding at the samt* time, there would Ik' 
choking of tin* condenser through the dust deposited 
in the tubes. 

Mr. n. Talrot said that a iioint which had been 
touched upon by Dr. liowry was the extraordinary 
difficulty of getting rid of the last traces of moisture, 


I between 3% and 0'1%. It seemed to him that It 
/ might imslble to deni with drying in two stiigei>\ 

one corresponding to the easy evai)oratlon of water 
and the second stage corresponding to the difficult 
removal. In dealing with large scale drying It 
might be advisable to hav(‘ a dry(*r designed very 
much on the lines of the ordinary apparatus for 
rough drying and to have another api)aratus, 
perliaps with re-circiilation as an <‘sscnlial feature 
and Avhieh might he extremc'ly slow, in order to 
get rid of the last trace's. Would 11, pay to do that? 

Dr. If. (A (liiEEX’Wixu) nsk('d whether exiHU-iments 
had been eomlueted, in east's wlu'rt' high de'sicca- 
tioii was necessary, to sw wlu'tlH'r it would he 
econoiul(*al to efieet preliminary tlesieeallon of the 
air list'd by proees.st's such as llio.se emido.yed for 
tlrylng llu' .air for blast furnaet's. for examide, by 
refrigt'ral ion. Tht' air fed into the einailatory 
1 sysft'in might he drit'd and tareulaltal until tlu^ 
moisture coiUeiil reaehed a certain valiit' an<l then 
t'xtrat'lt'd from tlie system at flu* rt'tpiired rate. 

Mr. .1. S. (1. Thomas relVrrt'd to aii aspect of 
rt'moving the last traces of moisture wliieli was 
rallu'r of [ihysical than mechanical Importance. 
The last traces of moisture t'xisit'd principally in 
miuult* cai»illarlcs whi<‘li wt‘i‘t* in Hit' material to 
Ik' tlrit'd, and it was .a well known fact that Hit* 
vapour lu't'ssiirc in such narrow capillaries was less 
th.aii on a Hal sui’face. HMit* it'sult, of courst*, was 
th.at lilt' amount of luoislun' rt'ipiiietl to pi-oduct? 
saturalioii in these cai»illaries was vt'iy much less 
than the amount rtaiuirtal to product* sa hi ration in 
the at mosphert* aliove a tial surfaet*. Thcrt* was a 
tliminished tt'udeney I lu'rt'fon* for the water to 
t‘va})orate ami, mort'ovt'r, llu* force ut'ocssjiry to 
produce apiuvelahle mol ion of tiu* vapour in l lit'si^ 
caiull.arii's. being iiivt'rsely prtqtorl itmal to the 
fourt h ]K>W('r t»f Iht'ir radii, might assume exiremt'ly 
high values. For this rt*as(Ui lit* ihought il would 
he advlsahlt* if. prior to tlu* liiial drying, the ^ 
matt'rial eouhl ht* broki'ii uji inlo veiy much liiit'r 
liarticit's than was contcmplaltal in the dryers 
which had Ikk'u dc.scrihcd by th<* author. 

.Mr. J‘. Tahuish said tlial nont' of hit* apjiaratus 
which lilt* author had dcscrihi'd would deal wilh 
the huge tpiaiil il It'S of supei'iihosphalt's which wt're 
retjuirctl as artilicial maiuirt*. and as rt'gards the 
ammonium sulphate industry tin* jilaiils lliat. had 
been rt'IVrrt'd to wt're allogt'tht'r too mt'chanical. 
'Iwo es.seiilinl (‘onsidt'ral ions had to bt* lakt'ii Into 
aeeouiit in this eoiiiit'el ion. Tht* Hrsl, was that aflt'i* 
the siiljihatt* left the eeiitrifugt* it had to Ix' sltired. 
'riu* ammonium sulphatt* Iradt* was a seasonal one, 
lilt* demand in jirt'-war limt's probably e.xlsliiig for 
(iiily alMdil thret' or four months in hit* yt'ar, during 
whieh lime IlK'it* mlglil ht* rt'tnu'sis for deliveries 
tif ‘JIlOO to ::(HI0 Ions iier wt'ek. "riie question Ihert*- 
fore .-irost*, ought the iiuilt'rial to he tlrit'd at the 
tiiilsel t)!' ought it Iti ht* slo't'tl :iml liii.illy tlrh'il when 
lilt* ortler eaiiit* along’.'’ If Iht'.v had It) tlejil wilh 
say Ions pt*i' wt't'k, and it was (h'citlt'd to dry on 
reet'ii)t t)f lilt* tti'th'r. Ilit'ii such jilaiil was unduly 
largt*. Oil tlie ollit'r hand, if the material was dried 
when maimfaetured il mlglil eoiieeivably acquire 
moisture during the sltirage and llu* wholt* etneaey 
of drying wtiuld llieii have bet'ii rt'iidert'd iiugafory. 
lit* had rt'eenlly se(*n a deserl]itit)ii of a mellmd of 
drying ammoulum sulphate moelinnieally, but it 
set'iiH'd to liim that tlii' methods adoplt'd 11 v(' or six 
.years ago on the (’onllnent to dry tliis and similar 
salts might be employed. A common tyiK* of dryer 
eoiisisled of a .jacketed trough, F-shaiied, 20 ft. 
long X 4 ft. i; in. deep, exhaust Ht(*am being used, 
and the power ri'qiilred to drive the shovi'ls was 
about 2 or 2 11. P. No attempt was made to arrange 
the shovels in the shape of an Archlraedlan screw. 
The drying was absolutely positive because the 
speed at which drying was effected dependcHl on the 
angle of repose : as the sulphate became drier so 
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the augle of reiK)se became leSH shwr ami the 
ammoninm Hiilphatc overlapijed the path of adjacent 
Bhovels. Thus moveiiieiit of lh(i siili»hal(‘ was 
fiecured and the speed of ()j)erntioii was delt‘ruiiii(‘d 
by the dryness of the salt. With regard to the 
drying of siii>eri)hosphates, there again they wer(‘ 
face to face with an imi)orlant physical princiide 
because under certain conditions of temperatur(‘ and 
liiiinidit.v of tl)(‘ drying inediuni leverslon of the 
soluble i)hosijhates (K-curred, and instead of tlu‘ 
product containing say 2(5% of solulde i>hesi»hates 
there was oniy about 20%. 

Mr. S. II. Ih.iciiKKi.iJT referred to a n(‘W drying 
process used for milk. The milk or similar sub- 
stance was blown in a tine sj)ray into a room con- 
taining hot air under reduc('d pressure, the moist nr4“ 
being almost instantaneously removed, and tlu‘ 
dried material falling to the ground as a tinely- 
divided powder. Very large quantities of milk 
dried in this way had come into this count ly from 
the United States, and tin* results obtained with 
this ver}’ dillicult material seemed t<> show that tlds 
method of drying was suiK'rior to other methods. 
The t)rocess was compaiativ(*ly new .and not very 
well known. 

Mr. Arriori nqdying to the discussion .said that 
the dust l(>ss refeired to by Mr. Kidge. ri:\ li%i 
was not at all an unn'ason.ahh* t>cr<*en(age if the 
product contained tine i»arliel('s and left the plant 
very dry. unless great (roul)le was gone to in 
sidtling tla‘ dust. It was usual t<> slow thu gases 
down in a tlust chambei' and soiiKdlnuas even to p.ass 
tlKMu through a si)ray <»f wal(‘r to ensure no dust 
iMdng carried away, in ret»ly to IM’of. Uokt*r li(‘ had 
no ligures available with i-egard to ilu* ac(‘uracy 
with which the film dryiiig rollers wer(‘ luriual. 
The rollei’s when dealing with a substance sneh as 
milk had to 1 k‘ polished and very t rm* in ordei' to 
get. the milk to peel away pi'opmdy from them. On 
th(‘ oihe!' hand man.\' pnalmfs could be satisfae- 
toidly dealt with williDUt sp('elal pr^'c.aut ions. 
Ib'ating by oil r('ferr(al to by Citittain (loodwin 
might be an advantjige wheiu' very high t('miM‘ra- 
tures were concerned, lie agreed with l>r. Lowry 
that it. was inq^ossible to get <'rystals of ammoninm 
nit rate eompleltdy dried internally with one ]»assage 
through the machine. 'I’hey Itad to l>e broken ui>. 
When trying to reduce the moisture to U'2r» or 01';, >• 
the material had to be very timdy broken up to 
^^llow lh<‘ vaitour to <‘seape from th<‘ <'apillary 
p, MS, sages which had been spokmi of. In reply to 
Mr. Lit! le's i>oint , lu' luid not buind any choking of 
the comhuiser tubi's by dust. Dust should not 
ordinarily b(‘ carried into the condenser and if it 
did it sliould soon b<‘ thoroughly washed away by 
the condensing vaiMMur. He had not pt'rsonally any 
exp(Miene(‘ cd' ]ii'idimlnary desiccation of the air by 
co(ding or friM'zing, but he shouhl im.Mgim* it would 
b(* a very us(d'ul im*thod when d(‘aling with sub- 
stanc(‘.s whu'h had to liav(‘ their moist un* taken 
away at very low lemiierat urt‘s ]u‘caus(' then' would 
be an inciM'ased carrying cai>acity in tlu* .air if all 
th(‘ initial moist ur(‘ w.ms taken out of it Ind’ore it 
was put into the drying ap|),Mr<Mtus. For large 
plants and low tcmperaturi's it might liave very 
distinct adv.Miitages. In nqily to Mr. d’aUiot, two- 
stage tirying for barge (plant it l<‘s w,as (juite a inac 
tical pi'oposit ion, two or three rotary (Iryers bring- 
ing th(' mat(‘rial down to an (Economical moisture 
lM'rc(Entage, tlu' n(‘arly dry residue pa.s.sing Into one 
large dryer, ('ither of tin* rotary or other tyix*, 
sp(Eclally adapted for dealing with it and getting rid 
of the tinal traces of moistui*e. This would give 
addltlomil opj)orttinity for dealing with the dust 
problem. Stationary shelf dryers did not come 
within the seoiw of the palter. He had no figures 
Immediately available In regard to steam cylinders 
working In vacuum but might be able to give some 
later. As regards the drying of superphosphotes, 


mentioned by Mr. Parrhsh, in* sliould Imagine that 
the dryer descrilied would work veiy well. At the 
same time sueii materials as ammonium sulphate 
miglit lx* dried in rotary eyiindrleal dryers. 


Mrrthuj held at Burlin(jton Ih/ii.sr on Maj/ lOlh. 


i)i{. cii.viu.es a. ke.wk in hie cnvin. 


KSTIMATION OF CARKUX HLSULrillDPJ : A 

UltlTiUAJ. EXA.MIXATJON OF THE VARIOUS 

METHODS 1 SUAJ,LY E.MULOVED. 

in I’EIU'V E. Sl'IKI.MANN, I'll. I)., 1{.S( ,, I AND 

F. ai'IEKU .JONES, a. A,. A.I.C. 

l^aek ol sulli(.’leut inlormal ion ns to I lie trust* 
w'()rlliiiK‘ss of I lie various known methods of esti- 
mating caiijon liisnlpliide lod tile authors to 
examine them with regard to their relative value, 
the conditions of best results, and the limils of 
aciMiracy of each. 

The following methods have l>ecn (‘xandned : — 

' (1) Solution in ahoJiuliv potash and elimination 

of oils ins<diible in water by extraction with water, 
followed by subsequent ireatmenl a(‘cording to one 
of the following melhod.s ; 

(A) Chanf/a in spccijic prariln. in the ca.se of 
carbon bisulphide Ixdng cxlraclcd from anofh(‘r 
li(piid such as benzol, the change in speei tic gravity 
of the Ihpiid may be mcasuiNxI before and after 
eompl(‘te removal of tiie bisulphide by means of 
aleoliolie ixjlash. 

(U) (f.ridalion nifh hroniinc and estimation of 
the siilphiirie acid in Ihe ordinary way as barium 
sub Iiate. 

(U) Aeidilieat ion of the alkaline solution wdtli 
acetic acid and csliination of . 1 ( 1)1 thatt' as cuprous 
sail clliicr (//) l)y titration willi standard copiKU* 
snlplnde solution, using potassium fcrrtx'yanide as 
indicator, or ih) by pnvcii^hal ion (d‘ cuprous 
xanth.itc by cxcc.ss (d’ copixT sulphate solution; 
the inceipilale being either lihered. washed, au(l 
ignited to copjx'r oxide; or, again, by decomposi- 
tion by broiidiu* or nitric acid and tin* eoptXEr in 
s(dnlion estimated by a volumetric method. 

(2> I*rr<’iififation hif phy ii j/lh tnhiiziur of i>heuyl- 
hydrazine i>heny Isub^lioearhazide. 

(D The potassium xanthale is ordinarily recom- 
mended 1(» be ju’epared by means of aljsolute 
aleoliol, but (‘Xiunimeids showed that a eonsider- 
ahle (pi.Miitity of water does not inld])i) Its forma- 
tion. Uure benzol was freed from earhoii bisul- 
phide and its sp. gr. delermined l>y means of the 
sp. gr. balanee. 01% vol./ vol. nf caiixni hisuljdiide 
was then added and the sp. gr. of Ihe mixlnre w’as 
del(‘rmiiu‘d. Mixtures of alcohol and water were 
made \\[> eonlaining various jH-reentages of ah’ohol 
(esiimatetl by delerminiiig the sp. gr.i and Ihese 
W(‘re used to i>repare alcoholic jiolasli of uniform 
KOH strength (ajtproxini.ilcly A [lortion of 

the henzcnc-carlxni bisulphide mixture was Iben 
shaken for 2 hours with half Its volume of aleoliolie 
lx)tasli. except in tjiie ease, when four timt's this 
volume was used. ^J'lie ndxiure was tlieu w’ashed 
live limes with water, dried with ealelum cblorUle, 
and its si>. gr. delerndned. From a knowledge of 
the sj). gr. the (plant it y of earlxjii bisulphide re- 
moved could Ix^ determined. The resuKs are sum- 
marised in the table at the top of p. 18(5. 

Nos. S and t) do not behmg to the series 1 — 7. 
No. S w^as carried out on a mixture somewhat 
rieher lii carbon bisulphide in order to ascertain 
what quantity of the latter substance was removed 
by alcoholic ixitash of approximately^ the same 
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strength as tliat used in No. {); otherwise the eon* 
ditions were the same as in tlie series 1—7. It i.s 
noteworthy that the* same quantity of carbon bisul- 
phide was removed, leaving of course a greater 
quantity unabsorbiMl tlian in the ea.se of No. IJ. 
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(1) 

IXM 1 

>2 

0-8861 

0-8844 

0-8844 

0-45 

(2) 

89- (1 1 

2 

0-8801 

0-881,5 

0-8844 

0-4 

(3) 

8:)-« ' 

2 

0-8801 

0-8845 

0-8844 

0-4 

(G 

77-.1 

2 

0-8861 

0-8845 

0-8844 

0 4 

(5) 

(6) 

0945 

2 

0-8861 

0-8840 

0-8844 

0-4 

198 

2 

0-8862 

0-8848 

0-8844 

0-35 

(7) 

:i;V8 

- 

0-8802 

0-8852 

0-8814 

0-25 

(8) 

1 48-8 

•> 

0-S874 ; 

0-8861 

0-8841 

0-35 

(9) 

0-7 

1 0-5 

0-8802 

0-8854 

0 8841 

0-2 


The purpose? of No. 1) was to lind out. whether 
alcoholic potash made with alcohol as weak a.s 
7% by vol. would react with carbon l>isulphide. 
A much larger proportion of th(‘ alcoholic solution 
was therefore taken, and tin* actuality of r(‘a<*liou 
was substantiated. 

It is seen, therefore, that alcohAl as low as 70% 
can be usetl with safety In the proport iojis recom- 
mended; and that alcohol, a.s weak as even 7% by 
volume (when made into 10% alcoholic pota.sh), 
will suffice to nunove some carbon bi.sulphide from 
benzene, so that the natural conclusion is that if 
sufficient treatuient is given alcoholic potash made 
up with almost any strength of alcohol w'ill remove 
all the carbon bisuliddde. 

Parallel experiments u.sing alcoholic soda yielded 
<*los<‘ly similar numerical results to those obtained 
with alcoholic i>otash, and sliow(‘d that its 
efficiency in removing th(‘ earlx>n bis\ilphlde from 
admixture with benzene is equal to that of alcoholic 
lM)tash. 70% alcoholic soda removing the whok* of 
the carbon V)isulphlde present. 

(lA) Chnnifc in sp. ijr. The degree of accuracy 
<lepends uikiu that of the specific gravity measure- 
ments. For benzene-carbon bisulphide mixtures, if 
the specific gravities are ine.asured to the fourth 
decimal place about fi0;{% can be appreciated. 

(IB) O.ridation with hromme (Allen's Commer- 
cial Organic Analysis, Ttevised Kdition, Vol. H, 
I)p. 227— 22S). It was already known that this 
method was accurate, and for this reason <‘xhaus- 
tive exp(‘riments were not made. 

It was found, however, that two precautions have 
to be observed : a good e\c<^ss of y)Ota.sh must. 

t)e used in onler that plenty of hypobromlte may 
lie forrae<1 with the bromine, and that the latter 
must also be added In Inrgt* <‘\eess since a certain 
quantity of etbyi bromide is formed; (h) the mix- 
ture with bromine should be allowed to stand for 
^ at least an hour at ordinary temperature, other- 
wise oxidation may be Incomplete. The figures 
given below Illustrate the degree of accuracy 
obtained 

('arbon bisulphide 


Takcfi 

Found 

0-2:11 

0-2.*10 

0081 

0-069* 

0081 

0 080 


The authors have not fully examined the method 
of Stavorlnus (J. Gasb(denoht., W, 8; Chem. Zentr., 
1916, 1, 706), which consists of oxidising the potas- 
sium xanthatc with hydrogen peroxide, A pre- 
llmfoary examination showed that it offers little 
advantage over the bromine oxidation method, and 

* Incomplete oxidation due to negleot ol condltloss (a) 
and (ft). 


has the disadvantage of requiring neutral hydrogen 
peroxide, a relatively large quantity of alcohol in 
the preparation of the sodium hydroxide solution, 
and the ne(.*essity for a blank test of nil reagents 
for sulphate. 

(K;) «. Volumetric method. The method of lit ra- 
tion of the xauthate solution witli standard V/10 
copiKT sulphate solution was found to give uueer- 
taln results, due iu part, to the efl'ect of the large 
excess of acetic acid used. 

The potassium ferrocyanide, which is usually 
employed as an cxterrnil indicator, eun also lx‘ used 
iuternally. Cuprous xanthato is only slowly decom- 
posed by i>otns8lum ferrocyanide, and as the change 
in the colour of the mixture from yellow to brown- 
ish is about us sharp as the change in colour of 
the drops ou a plate, the internal indicator is to 
lx* preferred. 
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0-209 

171 
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0-074 
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V'ery la 

rg<* 

.. , 0128 

(1-133 

.3 9 


It W’ill be noticed tliat whereas the results iu 
two cas(*s are good, the majority >ver(‘ unsatisfac- 
tory; the correct results an* iirobably to Ik* ascribed 
to ehauce. 

These figures are closely parallel with those 
obtained by Mr. F. G. G. Wheeler of tills labora- 
tory, during the working out of a method of 
analysis of benzols. 

Even wit h the ])re<:-an l ions mentioiH*d I lie method 
is an undesirable one, both on iiccount of this 
uueertaluty and of tin? (‘iid iioint not being v(?ry 
sensitive. ’Possibly, tlu* rate at. which the eojipi*!’ 
solution is added is an important factor. 

(1C) h. Orammetrie method. As in tin* case of 
the titration method, it was found that ilio esti- 
mation of copper in the jireclpltated cuprous 
xauthate gave quite variable results, and eondi- 
tions of precipitation, varied within wid(* limits, 
eould not be found by which gixxl accuracy could 
be attained. Tlie author’s results agree sub.staii- 
lially with the observations of E. S. .Tolinsoii (.1. 
Am(‘r Cliem. Soe., 28, 1209), the errors indicated 
varying between 4 22-5 and -15-0%. 

In the earlier experiments a known voliinic ot 
xanthate was aclditled with the acetic acid, and the 
copixir .solution added immediately afterwards. It 
was thought, however, that owing to its great In- 
stability the xanthic acid set. fr(‘e niiglit decomixjse 
to an appreciable extent Ixfore thorougli admixture 
with the coTiixr solution could take place. For this 
reason in the remainder of the exiieiimeiits the 
xanthate was added, with stirring, to an excess 
of eopjx?!’ solution and acetic add already mixed. 
No improvement in the results was effected, how- 
ever. 

When a short time was allow(‘d for i>recipitatlon 
(l-fi hours) a further minute quantity of preeipllate 
separated from the filtrate on standing. In every 
case the mother liquor above the precijiitate re- 
mained very cloudy for some hours after precipita- 
tion, hut became clear after about four hours’ 
standing, with occasional stirring. The coagula- 
tion was hastened by vigorous and prolonged 
stirring. 

The reaction between copper sulphate and xanthic 
acid lakes place In two stages; (1) the production 
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of cupric xanthate, and (2) the decomposition of 
this Into cuprous xanthate and xanthogen disul- 
phide (dixauthogcn) 

2(HS.CS.OO,H^)-}-CuSO, - Cu (S.CS.OC.H,), 

The cupric xanthate lirst, formed is a brown sub- 
stance, which very quickly decomposes into the 
bright yellow cuprous xanthate. 

2Cu (S.CS.OC,H = Cu, (S.CS.OC,II,),-i- 
0,H,O.CS.S.S.CS.OC,H^. 

The above results, both volumetric and gravi- 
metric, indicated that the cuprous xanthate was 
not and could not be obtained pure, the percentage 
of copper being in most cases too hlgli. A ixjssible 
explanation is that the xanthate is partially hydro- 
lysed in the alkaline aqueous solution during (extrac- 
tion : 

Cj,HjO.C.S.SK-fKOII = KO.CS.SK-fC2H^OH. 

The sulphothiocarbonic acid (set free in the pre- 
sence of acid) would then yield a copi>er salt con- 
taining more copper than the xanthate. 

It is unlikely that the high copixn* content of tlie 
precipitiite is due in all cases to the adsorption of 
soluble copper salts since the results are high even 
when these arc in very slight excess; but it is very 
probable that the abnormally high results obtained, 
in some cases, with larger excess of copper solution 
are at least in part to be ascribed to adsorption. 

The suggestion that the lilgh results are due to 
the formation of copper sulphide or sulphate on 
ignition of the xanthate is contradicted by the fact 
that high results are also obtained when the copper 
is estimated volumetrleally. 

Aotc. In order to avoid the possible a(*tion of 
aqueous alkali on the xanfliate and also to 
prevent the escaix^ of xanthic acid from re- 
action with tlie acidified copp(‘r sulphate solu- 
tion, the Ixmzene-aleohol-sodlum hydroxide solution 
was shaken dlrc'ctly with the acidified copi>er 
.suli)hate solution, whereby coiqwr xanthate was im- 
mediately formed. .This mode of precipitation failed 
owing to mechanical troubles of collection and filtra- 
lloif of the precif)itate in luesence of two such 
liquids as lx‘nzene and water. 

Detailed exi)eri merits W(‘r(' not carried out with 
ilie estimation of the residual copix*r in solution 
Mfter the precipitation of copix*r xanthate; as it 
W!is found that whether copirer sulphate or ncidate 
wei'e used the preeipitab' was not very constant in 
('orni>o.sition, the remaining excess of copjier would 
also b(' inconstant. 

(2) Precipitation hy incans of pJicnulh ydrazine. 
This method affords merely a qirnlitative test of 
inferior value, though a eoiiveuient one, as it can 
1 h* carric'd out without ]>revious treatrneut of the 
(benzol) .sample. The authors disagree entirely with 
Hay, whose quantitative method was dependent 
on the sparing solubility of the preciiiltated suh- 
stanee in benzene. Th(‘y found t hat no quantitative 
I’esults were possible owing to the faet that the .so- 
called “ sparing ” sohihillty is far too high to ])ermlt 
washing with benzene. Tire solubility in that liquid 
was repeatedly demonstrated, and aft(‘r the trial of 
several other liquids, namely, ether, chloroform, 
alcohol, and light petroleum (the last failing to dis- 
solve, apparently, either the precipitate or phenyl- 
hydrazlno, and therefon^ being useless for sepa 
rating the two), the method was flrrnllv abarrdoned. 

The methods of Holland and Phillips (this .1., 
1884, 3, 29(5) and of Goldberg (Z. ang('w. Gb(*m., 
1899, 42, 7i^) have not been examined, ns they (hqnmd 
on heating the material (containing carbon bisul- 
phide in a sealed tube, in the one ease with aqueous 
ammonia and ferric chloride, and In the other with 
aqueous or alcoholic ammonia. In both cases the 
subsequent treatment described Is comparatively 
laborious. Neither method can be considered as 
convenient or more accurate than the extraction as 
xanthate and oxidation of thla with bromine. 


Addendum. Experiments were made to ascertain 
If a better method of analysis could be secured by 
means of lead xanthate. This salt was precipitated 
by adding a solution of potassium xanthate to an 
(‘xcess of lead acetate solution containing more than 
sutBclent free acetic acid to neutralise the alkali in 
the solution of the xanthate added. A pale yellow 
liuely divided precipitate is produced, which coagu- 
lates on stirring into very large flocks ; these break 
down on standing Into much smaller particles. The 
liquid clears quhdcly (in 15—20 minutes) If a fair 
excess of aecdie ueld be present. 

Tlie precipitated substanee is mainly 
l‘h(S.C.S.OO.,lI,), 

hut is not (iiilt<‘ pure. Siiare it decompo.ses slowly 
at temiH'ratures above aliout 50° C. and (^unot 
therefore Ije drh'd quickly, it is not convenient to 
make the dinnl weighing of tills .substance the basis 
of a method of analysis. 

The quantity of lead (?oiitaim‘d in the crude pre- 
l ipltate from a known amount of xanthate was esti- 
mated in two eases by cjoiiversion into lead sulphate. 
In (^aeh ease the qiianlity of lead suliihate found 
was alKiut 4% lower than that, C'alenlated from the 
(luantity of carbon bisulphide in the xanthate. 

It wa.s found that lead xanthate is soluble in 
em'tain organic solvents including l>enzene, ether, 
a<j‘etone, and carbon bisulphide. A quantity of the 
subslaiKH* was prei)ared by precipitation as above 
and was puritied by crystallisation from benzene. It 
separate(i from this and from other solv(mt8 in loug, 
.skuider needles of pale yellow colour, gi’oiiped In 
star-like clusters. A brown residue of impurity 
remained undissolved by the benzene, which was 
not further examiiKMl. q’he (‘rystals were allowed 
to dry by exposure to air. 

The .solubility at ordinary lemjieralure of the 
crystalline .substance was found to l>e (in grms. per 
100 t‘.e. of saturated solution^ : In iKmzeno (18-2° 0.), 
085; acetone (18-5° 0 71; carlxm bisulphide 

( 17-.5° (\), 0-.38. 

The per(‘entage of lead in the crystals was 45-6 
against the theoretical 4(51, a result sufficiently 
.aeeiirate to prove llu" coniposillon of th(‘ substance 
to lx- inxs.c.s.oc H. ) 
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Discussion. 

The GuAiiiM.xN .said Unit tiie aeenraey of the pro- 
fvss npi.)C'nred to (hqiend entirely upon obtaining 
copix'r xanthali' of constant composition, because 
whether tlie excess of chopper was estimated, or 
the xanthate welglied, or the contained sulphur 
determined the constant composition of the copper 
xanthate was fundamental. He asked the autbors 
whether they had tried the method due to Harding 
and Doran, in which the precipitation was effected 
by solution of cupric acetate in presence of acetic 
acid. They had found under these conditions that 
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the compoaltloD of the xaiithate was eoustaiit, and 
that decomposition did not occur nearly so easily 
as with the ordinary conditions of precipitation. 

Dr. W. R. OnMAXDY asked whether the exinn*!- 
ments had b(‘oii carriiMl out in tlie presence of vary- 
ing quantities (U' thiopheii. 

Dr. JSpiei.mann in rei)ly said that th(‘ authors Iiad 
carried out a niiinher of experinients In precipita- 
tion from co|)]»i‘r aci'tate in juvscuicc of acetic acid 
and could not obtain a substaiic(‘ of constant com- 
position. With n'gard to (hiojihen this was lid’l 
behind in tlu' benzene after the alkaline extraction. 


TIIK KSTI.MATIOX OF THIOI^IIFX. 

BY I’ERCY E. SPIKI.MAN.V, PU.D., H.SC.. F.l.( ., AM) 

H. P. SCllOTZ, n.SC.TECIl., lESC., E.l.C. 

f)i trod net ion. 

The estimation of thloiihen in benzene is a i)ro- 
blem of importance to (M'rtain industries in which 
benzene is used. It has U'en found that anilim* 
prepared from benzene containing thiopheii resini- 
lies much more readily than aniline iirefian^d from 
thlophen-free benzene: that tiie yiedd of resorcinol 
is much diminished unless only very little thioi)hen 
Is present; that mudi more resin is formed in 
aluminium elilorldt' cotulen.sallons if thiopheii be 
present; that thioplien acts in an inhibiting manner 
in c*ertaln otiKU’ catalytic reactions. 

The published information on this matter is so 
scanty and contradictory that it was considered 
desirable to examine I lie uudhods closely. 

Methods. 

Four general mellioils havi* been suggested : (a I a 
volumetric iiK'thod (Ikmiges, Ihill. Soc. ('him., ISlMi, 
802, 1004: Analyst, ISOti. 21, 207, :i0:i), in which 
confidenci' is not aroused, amongst oHut reasons 
on account of the v.arying arbitrary factors to be 
used; (/)) a colorimetric method (Schwalbe, ('heun.- 
Zeit,, 1015, 805). which might work well if the 
thiopheii presmit is measured by the blue factor 
in the tintometer and refernsl to a ])reviously con- 
structed standanl scale: (c) gravimetric methods 
of Deniges, also of Dimroth (Iter., ISOO, 32, 758), 
and of Paolini and Silbermaiin ((lazz. ('him. Ital., 
1915, 45, 11., oSS; this J.. 1015, 12:i0), whereby a 
precipitate is obtained with either basic nuu’curic 
sulphate or acetate (in tin* latter (onnect ion it must 
be remembered that boiling tolueru* re.acts with 
mercuric aciOate, acetic acid being sid free: but 
under the conditions of the estimation this reaction 
aiiparently does not interferi'): {d\ a method bas^nl 
on the rate of formation of a preciiiitate undm- 
prescribed conditions with basic iiK'rcnric sulpiiah' 
(Denig^'S, Rull. 8oc. ('him., tS9.5, 13, [:;i, 5:]8: this 
J„ 1895, 895). 

The usually <in[)loyed method, r/:., healing 
th(! sample In a clo.'<(‘d vessid with a solution 
of ba.sic mercuric sulphati*. causes tla* prodm iion 
of a precijiitate not only with Ihiophen but with 
other substances .accompanying it, for lust a me, 
with carbon bisulphide (Deniges. Itull. Soe. 
(’him., 1915, 17, (4), :;5;;: this.!.. 1915, 1142) and with 
acetone. Schwalbe* (Z. fiir larben- und le'Xtil- 
Ind., 1015, J.I, lid) using this nu'thod obtained a 
precipitate even with t hio)»lien-free Ixmzene. 

Tlie use of ni('rcurlc acetate under various con- 
ditions has b(*en studied by several inve.stigators. 
Dimroth heated 1 kilo, of Ixuizene undiT a reflux 
condenser (with continued stirring) with a solu- 
tion of 40 grins, of mercuric oxide, 500 c.c. of water, 
and 40 e.e, of glacial acetic acid for ^ hr. A pre- 
cipitate of C,II,S(»gO.(’OCH,)HgOH is obtained. 
Schwalbe (Ber., 1905, 2208) examined the addition 
compound formed and found the sulphur content 
of the precipitate to be much Idter than it should 


have been according to Dimroth. Applying this 
method to luire benzeiu'-tliloiihen mixtures he 
obtained loo high results, e.g. 0144% instead of 
0-1%: ()-(;(i2% Instead of ()-4%. 

Faolini and Silberinann ntteinpled fiirtiier ini- 
prov(‘iiu‘nls in tills in(‘th()(l, Avliich were substantial 
blit insutlicienl. They liolled a known (piantity of 
tile b(‘iizi‘n(* under examination w'lth a slight excess 
of a solution containing. 1 jiarl of mercuric oxide 
and 2 parts of glacial act*tic acid, tilter(*d, and 
wa.slu'd tin* precipitate with t*fhcr. Our experi- 
ence. however, has shown that the mercuric airetati* 
which is so obtained is very sparingly solubk; in, 
and is slightly deconqiosi'd by, the eommercial 
ether ordinarily in n.se: so much so Hint a blank 
experifi^(‘nt carri(‘d out by ns according to their 
instruct ions with tliiophcn-fiec benzene, after very 
I thorough wji.shliig, indicated .flr)()% tldophen. 
4'h(*refore, according to this modi* of working It 
is ncccs.sary to know beforehand approximately 
the qu.'inlity of tliioplu*!! present in order to 
work with only a small excess of the precipitating 
solulit)!!, so tlial sul)s('quciit wa.shiiig with ether 
should not lake* an (‘xci'ssive time. In practice 
wh(*n pr(*cipitaiing anything up to 2% (In very rare 
eases), a considerable (*xe(*ss of tin* agent must 
always he present, so that it Is only by ehanei* that 
till* ('orn'ct proiHirlions would be emidoyed, and 
only by ehanee, tlu'refon*, tlnil a salisfaetory 
analysis would result. 

In the (‘X.aminalioii of tbe gravimelrie methods, 
tests wen* madi* with thiophen-free beuzcno to 
which I liio]»lj(‘ii (h.i>l. 84*^- 84-5'’ ('. (eori’.); sf). gr. 
(15-5^ ( ’.) 14)705) w;is added In known (piantiti(*s. 
It should he imled that owing to the largi* dill’er- 
(‘uee l)(*lweeu the molecular weighls of IIm^ n‘aet- 
iiig substane(*s, wldeli eomhiiu* lo form an addition 
eomfMUind, a deviation of 10 mgrms. in llu* welgiit 
of tlh* pn'<4plta((' ohiained from 10 e.e. of a Fy 
solution of lhioi)li(*n makes a ililtereiiei* of only 
04)1%, on the W(‘ight of I hiojilK'n , found. 

/ieaif/e.v’ )neffiod. Methyl ,'ileohol. free from 
.acetone, when used ;is pn'serihed. gave an imfm*- 
dlate y(*llow preeiialate, alllioiigh Deniges records 
that such a soliillou is stable* for 5 to 0 hours. 
Many att(*mpls to find a stahh* solution f.iiU'd. 

Ftiiyl alcohol was tri(*(i h\ us in i)lae(* of m(*thyl 
alcohol, ill this ease*, teiev, a ])ri'e‘ipitate‘ wjis fe»rme*d. 
and if the* ])rope)rt Ions of me*reurie* oxide*, suliihurie- 
aei<l, wate*!', and ale-eihol are* siie-h that the* solu- 
tion re'mains e'le*ai’, it no louge*r prope*rly elissolve s 
the* lieuzeiie. IIe)we*ve*r, afte-r the* pre*limiiiMry i»re* 
e-i]»llate* was feirme'd and lilte'rrd olT, the* result lug 
solution was stable, lent for Utile more* Hum an 
liouronly: this time*, Imweve'r, was seillieient. This 
moelilie-.at ion was found lo cause* the mt'tiioel to 
lieeome* siinieie*ul ly reliahle feir use* as a neiiline* lest 
whie*h has to he 'earrie*el out eiule-kly. Hie* moele* of 
pn)e-e*elure ]M*lng tlu* folleiwing : - 
20 e.e. of De*nige's’ re'age*ut (5 grins, of mereurie- 
oxide*, 20 e’.e*. ^)f ce)ne‘(*nl rale*d sulpliiirle ae'iel, 100 e.e*. 
of wateT) is mixeel with 00 e.e-. of ahseilute* ale'ohol. 
shaken we*ll. anel lilleivd. The e4e*ar seiluliem Is at 
one-e mixe'd with 2 e.e-. of llu* lM‘nze)l under (*xami- 
nalion anel is allowe*el to si a ml for erne* hour with 
fre*epie‘m .vhakiiig. Afle-r rdte*ring Ihreuigh a (loeeeli 
fille-r or liiie*e! tiller pape*]*, the* iireelpltatc Is 
wji.slu'el till iie'utral to litmus and elrle ei leer ;iii hour 
at llO*^— 115"-’('. ' 

The* we'ight of pre'clpil ale iimltllilie'd by 0-10.)- 
gives the we-iglil of thie»j)he*u pre'se*ut in tlu* (|uau- 
tity e>f sample* taken. The eoiiiposlt Imi oMhe* 
precipitate* ceuresponels te) SO,(HgO) 2 lIgd%ii,,^» 
that 1 grin, eorrcsieonels to 84 07 4- 81 4*272 = 0*1 052 
grm. of thlotflie*!!. (Deniges glv(*s 84 -r 81 2 ^0*1054.) 

Usually thiopheii is present in benzol to an extent 
of not more than 0-5%, but If more be present an 
Increased quantity of tbe above reagent must he 
used. The results tend to be a little high. 
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Rojigent 

Taken 

Alcohol 

Thiopben 

Found 

Thiopben 

c.o. 

c.o. 

% 

% 

20 

00 

0-052 

0-055 

30 

90 

0-52 

0-55 

15 

45 

0-52 

0-52 

30 

90 

107 

1 0-99 

1 (V«l 


-Many c.xiK'riiiK^nLs w(to m/ido varying the ijropor- 
tions of reaet lng .siibstaiiees, I lie t.oiniH^raUire of 
fheliv Pi’<^P‘^n(lon and preeipItnMon, lline, and 
amount of shaking.^ The examples quoted may be 
taken as being tyiiieal for the best wnditlons of 
working, and although the differenee shown fs as 
much as (»% of the quantity of tliiophen taken, 
the practical error is negligible. The method is, 
however, much moi-e erratic than a method to be 
described, and re(|uire.s .some practice for succ<‘ss- 
ful ’svoriUng; for these reasons it is the le'ss desir- 
able. 

Still another ♦modification has been tried, xvhich 
however xvasnot success fill. 2 c.c. of benzene wjis 
dissolved in i)0 c.c. of alcohol and :{0 e.c. of Dmilgbs’ 
reagent was added and the mixture allowed to 
stand, with frequent shaking, for 1 hour, or longer 
if thought necessary, ddum about SO c.c. of 20% 
sulphuric acid was added and tlie mixture .slmken 
till the yellow colour of the precipitate had dls- 
aiipeared; the re.sidue was filtered oif and treated 
as before, aiie results wei'e found to Ih' too Jiigh, 
viz. 1-2.5% am] 1-15% instead of 1-07%. the <levia- 
tion apfuirently resulting from tiie presence in the 
alcohol of some reacting siibstan<*es, which in the 
]u-evious mode of i)roc(Hlure were filtered oil’. 

Modified basic mercuric sulphate method. 

{Rccounncnded.) 

This method, which gives very con.^istent results, 
depends on shaking the sanq)le witli an aqueous 
solution of basic; mercuric sulifiiate in the cold. 
Under these conditions only thioj»hen und^ none of 
tile accompanying substances r<-actp. The most 
imiK)rtant of those likely lo interfere is carbon 
bisulphide, and the following ligurcs show that it 
tjikes no part in the reaction:— 

Thiopheii taken 0-0220 grm.- l-10%. 

Thioi>heiH 5% US, (on tlie volume of benzene 
u.M d) 1022 gnus. 1 -'10%. 

Wiien testing (he method with an approximately 
!% solution of hexylene (ju-oiiably not (jiiite pure) 
ji trace of a vellow substance, (•on-espon(iing to less 
than 001% tiiiophen, was obtained, which suggests 
that llie method may be applicabk' to cnide benzols. 

Application of the tnethod. 
c c of the benzol und<‘r exaniiiiation and 20 c.c. 
of Deniges’ reagent (see below) are Introduced 
into a strong test tube (ai)out well closed 

with :i sound wet corlx and placed in a shaking 
machine for 3 lumrs (even without shaking the 
reaction takes place to some extent). At tin* end 
of that 1 line, the white precipitate which is fonmal 
is collected in a w<'ighed (iooch cr\icible, washed 
well with hot w.ator till mmlral to litmus, drli'd 
at 110'^- 115° (\, and weighed. The weight of the 
ju-ecipitate multli)lle<l by 0-0757 gives the weight 
of thiotOien contained in 2 c.c. of benzol. 

q^ie composition of the i)reclpilate has Iw'en deter- 
mined bv Deniges and found agix‘e with (he 
formula 2(IIgO,HgSO^)(%H,S. .so that the factor 
is, in this case, 8M02-1110 (;t2- 0 0757 (Denigi\s 
gives 0-0758). 

Precautions to be observed ' 

(1) Making up the reagent. 20 c.c. of pure con- 
c*entrated sulphuric acid Is poured into 100 c.c. of 
distilled water, 5 grms. of finely powdered mer- 
curic oxide added, and the mixture stirred until 
almost all has gone hata solution. The solution 
ia then filtered, and may he ke|)t 4n stoppered 


bottle for an Indefinite time without any signs of 
decomposition. 

(2) The Gooch crucible mmst be made up fresh 
for each exi^erlmeut with good fibrous, specially 
purified, asbestos, on top of which Is placed a 
perforated porcelain plate (Kahlbaum’s “pure 
a.sbestos ” was found unsuitable for this purpose), 
'i'he prepared crucible must lx? dried in the same 
way before and after using. 

On sliakliig for 5 lo 0 hours even wiLIi only 

0- 02 grm. of thiopheu, tlie results are very accurate. 
When shaking is continued only for 1 or 2 hours, 
the results an^ slightly lower; e.f/., with 2 hours’ 
.shaking, 0-02211 grui. tbioplien-1-10% was taken 
and 0-02047 grm. -^1 02%, found, 

fiMie results tend lo l)e low to an extent of about 
8% of tlie (larger) quantity of thiopheu taken, 
but lierc again this dis^'repariry is of no serious 
practical matter; it matisu-s little wlietlier 0-48%, 
Is found when 0-527^ is ;ictually present; or if 

1- 007(> is found whmi 1-107{, actually exists. 

q'tils metliod, wliicli has i»e(m examined for the 
oi>(iimim (‘onditions of accnra<*y, liad led to the fol- 
lowing observations. 

A quarter of an hour's vigorous slinking carries 
tlie reaction to about SO^o of its eoiir.se, wliilst the 
next lialMioiir caus(‘s it to proceed to over 90%; 
at least, a full hour, however. Is to bt^ recommended. 

The employment of larger (piantities of the 
sample and of stronger mercury reagimt led lo 
<linnnislie<l accuracy and a great prolongation of 
the time necessary for washing, witliout any suffi- 
elmit compensating advantages. 

4'l)e metliod of Taolini and KSilbermann (loc. ett.), 
d(‘l)en(IIng on tlie use of basic mercuric acetate in 
glacial acetic acid— a mixture wbieh is pasty 
at ordinary temtiera lures— shows considerable 
meeimnicardifiicuUies wliieh are due mainly to 
the d» iigh-like nature of the iireeiifitate. Tlie fol- 
lowing mode of working, only slightly dinorent 
from that of tlie original workers, haids to con- 
.siderably more trustworthy resnlls. 

Modified basic mercuric acetalc method. 

(Recommended.) 

4 grins, of I’aollni and Silhermann's reagent (pre- 
viously filtered) Is introduced into a suitable te.st- 
tube (o which 10 c.c. of the benzime under exami- 
nation is added, q'be mixture Is heated under 
reflux condenser in a water bath for about i hr., 
xvith frequent shaking. When perfectly cooled the 
precipitate is eolleetod in a Gooch crneible, washed 
with water till neutral, and dried at 100^ C. 

q’lie weight of pre(-ipitat(' multiiilled by 007510 
gives the weight of tlie tlilojilien in tlie quantity 
of sample taken. 

Exfimploa 
T II ^ 

Thiol iheiv taken 1-00 1*00 

,, found 101 0-09 

The iireelpitate has a comiiosil Ion agrwing with 
the fornnila St%(HgG..H.,0.,)^, Inmce (lie factor 
is S4 ()7--111S-.57 0 07510. 

An improvement was found in the use of water 
for washing in rlie jfiaee of e(lu*r as pn-scrilied, but 
even so (lie washing for a single ('xperiinent takes a 
considerable time. 

On the wliole tin* modified mereurlgitophnte 
method is gre;itly to be prelVrred. the 

reagi‘nt used Is stable, side reactions are notably 
absent, previous practice is not essential to success, 
and a iiigh degree of accuracy is attainable. 

Further references of value are ; — 

/)c«fV/fV method (qravimetric). Comptos rend., 
1895, 120, 028, 781, 963; 1908, 126, 1808. 

Bull. Soc. Ohlm., 1898, 19, 754. Analyst, 1895, 
20. 188. 

DimroWi method. Schwalbe, Ber., 1905. 38, 2208. 
lAebemann and Pious, Ber,, 1904, 37, 2461. 
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Discussion. 

Dr. F. IL Tnol.K asked If experiments had been 
made to determine whether the presence of di- 
oletines Inlliienoed the results giv(‘n by the mercuric 
sulphate inetliod, seelnji: limt lliese suhstances were 
normally present Ifi nnwnsluMl benzol and that 
they yielded insoluble componmls with mercuric 
sulphate. Rtunoval of such hydrocarbons by a pre- 
liminary acid washing: and redistlllatlon would of 
course involve the removal of i)art of the llilophen. 

Dr. SciioTZ said tliat no experiments on di-oletines 
had been carrhal out. Hexylene was the only snh- 
staruH' available for tlie purpose and it had been 
used. 


Yorkshire Section. 


Mf'ctinq hchl at Qarru's Ifnlr], Ijrils, o)i .Ip/aV \Uh, 
lOllP 

JSin. W. M(T>. MACKKV IN 1 IIK ClI Mlt. 

THE SlOPAUA'riOX OF S(ffdl>.^ FROM lAQFlDS. 

in IJASIL (i. Md.Kll.AN, K.I.e. 

In a very iJiiaait number of clieniical ojFei’ations tlie 
necessity occurs for lh(‘ seiiaralion of solid bodies 
from li(|uids in Avhich they aia* suspimded, for the 
recovery of bolli the solid and the licpiid sub.slances. 

The two ju’iiicipUNsmMierally adopted in laboratory 
operations, ? decantation and till I’at ion, are em- 
ployed on a manufacturing" .scale, lh(‘ former in the 
slow system of .sediicenlat ion or aceederated in a 
clo.sed basket cent rifu.ue, tlie latter in the open 
basket centrifm^e, th(.‘ tillei'-prcss and other forms 
of pressure, suction, or^^ravity iiltiTs. 

(Nmipilete set»aralion i)y decanlalit)n is not esisily 
attained; tlie li(nnd may be obtained fn'e from 
solid, but not, tiie .solid free fr«>m liquid. 

Water sofl<Miin<^ by the lime and soda process is 
a good example of sedimentation. The jjeneral 
condition fj;ovt‘rninp: the success of this method is 
that the downwai'd moviuuent of the solid jiarticles 
due to their size and spccilic gravity is more rapid 
than the ni)war<l movemmit of the water. d'he 
dlfferenc(‘ in specitii* gravity between the liquid and 
the solid must 1 k' coiisidi'ralile. othenvise (here is 
a tendency for tlie smaller particles to be carriial 
up willi (lie liquid— a .state of atfairs which exists 
in Avatiu’ softening opiualioiis, .and in‘ci‘ssil;ites a 
rough tilter to follow. 

An improvement which naturally suggests it.sidf, 
and which is menlioiK'd by SirouK'yer in his last 
report to (lie .M.aiiclu’shu' sie.am Fsers’ .Association, 
consists of giving (lie liipior n slow Inu-izontal How, 
the solid mallm' stjtaraling downwards into the 
stagnant si);ice Ix low (In' cniTcut. Hdiis iirincipk* 
lias not, so tar as I Iviiow. been applied to water 
softeners; it nciy lind application in other opera- 
tions. The closed baskol cenlrifug(‘ is an inter- 
mittent iiK'aiis for hastening (he j)roc(‘ss of 
.sedimentation. The .samr* factors oj)erate in tin* 
cmfiloyment of the closed basket cmiti'ifuge as in 
sedimentation; in each case a clear liquid may 
result, but the iiiti'r-particle spac(*s of the .solid will 
always^i^lled with the liquid. 

The ifPh-ba skid centrifuge in.ay be regarded as 
a rough form of filler, Tlie.se inaidiines are eom- 
inoidy known a.s liydro-exfraetors, or in some ca.ses 
“ whizzers.” 1’hey are nsually lined with some 
form of pmTorated metal, the size and shujHi of the 
perforations being dependent upon the material 
Nvlth which they have to deal. They are employed 
very largely in sugar refining and other chemical 
otieratlons for the separation of crystals from 
mother liquor. Washing can be very thoroughly 


carried out In a centrifuge, and Is fairly economical 
as regards wash-water. 

Attempts have been made to convert a centrifuge 
into a filter in the generally noeepted meaning of 
the word, namely, by lining the basket with filter- 
ing material. This is only ajiplleable In certain 
cases where tbe liquor is very easily filtered, and 
where the sludge will readily form cakes several 
inches^ thick under the pressure obtainable by 
centrifugal aetion. Any tendency for the liquor to 
rmiiain in the eeiitrifugo and to swing round Inde- 
iMUidtufi, of the basket usually leads to dangerous 
oscillation. 

(harUjf filtration. 

The funnel and paiier of the laborntory are copied 
ill certain smaller operations, susperuh'd bags of 
cloth or similar material being u.sed for filtering 
liquors sueli as fruit juires. Clo.sely allied also 
are the Taylor bag-tillers, wlilcli an* very largely 
used in sugar refining o])erations. “ Fibres 
riiillilie ’• may lie reg.-ii-ih'd as reversial Taylor bag- 
fillers. 

Fillers of tlu' gravity type are exemplified In 
sjiiid tillers list'd for filtering water and elUiKuits. 
Here, in some ca.st's, tlu‘ tillering iiu'dium is not so 
iiuich the sand as the layt'r of solid— freipieiiMy 
slimy ma 1 1 er— whicii soon covers the inlet side, gene- 
rally tlie tof), of tile sand lied, incn'aslng the filtra- 
tion efiick'ncy and diuiinisliiiig the .sjieed. Poroiis- 
tile-filters on the gravity principle are employed 
in vitriol manufacture for removing preelpltated 
arsenic suliiliidt*. % 

(hmerally speaking tlie type of filter so far de- 
.scrilK'd (fi'aylor bag, .sand, Fliilli[)e, etc.) is used 
for the removal of relatively small quantities of 
solid nuitlm-. 

Prcfisurc fit rat ion. 

To linsten the filtration iiroeoss pressure or 
suction is rmployed. Tlie filti'r-jin'ss, invented by 
Da nek some 40 years ago, is probably the most 
iiniver.sal tyiie of filtering [ilaiit. 

At th(' beginning of tlie fillmang operation the 
sliulge enters tlie eiiambm* and commences to filter 
iuimedi.atidy, little or no pn'ssiin' Ix'ing required. 
The cloths will llius be hanging fairly loosely on 
the pl.-ites, and practically their entire area will 
be available for liltration. As tlu'y b(‘come coated 
the pre.ssiire required to (fiTect filtration Increases, 
the cloth becomes [irossed against the .supporting 
proj<‘cti()iis of the plate, and its filleiiiig surface Is 
decreased by (he an'.a of the.se eonlacts. As the 
liri's.siire furllier liicrea.ses (he cloth si retches, until, 
if the fircssiire is very liigh, it may sag right down 
into the [ilate recesses. When tliis happens, tlie 
ari'a of filtration is enormously reduciMl, and almost 
the only filtration that can occur is for the liquid 
to pass right down tiirougli (lie cake, and out 
througli (lie corner nearest (lie outlet. An exami- 
iialioM of liller-firess c;ikes frciiiumtly indicates that 
stimclliiug of (his sort, has ln'cn liapiienlrig, espe- 
cially if Ihe pressure iindm- wdiicli tlie filtration has 
Immui eari'ied out has i*.xces,^iv(*. Tu this eon- 
necllon. Ihendon', It is imporlaiit to see that the 
area of (he suiiports of tlie eloth he ns small as 
possibh', that (lie eloth he sufficiently .strong to pre- 
vent this sagging efi'eet, and that no gr(*ater pressure 
Ix' employed than Is iu*eessary. 

Cast iron presses are usmillv madi' with working 
pressures up to SO 100 )b. With these high pres- 
sur<‘s provision must be made to prevent any fibrous 
foreign mat ter bifing sent through the pump which 
might tend to block up the Inlet of the ehainbers— - 
one empty chamber is almost always sufflclent to 
cause tbe iilates on each .side to give way. 

Washing process. Cake-washing Is employeil 
either to purify the cake Itself or to recover from 
it valuable lltiulds. If onlv the cake Is valuable 
the quantity of wash-water need not be so rigidly 
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controlled, but where re-evaporatioii is necessary, 
as in the case of valuable liquids, it is liniK)rtuiit to 
employ the mlnliiumi quantity of wash-water (other 
liquids, of course, are possiblii in the washing pro- 
cess). Tlie washing water is introduced on both 
sides of tiie plate, pa.sslng tluuice through tlu* cake 
and out, through the othiu' plates. "Po do this elVec- 
(ively it is linportant Hint the water he made to 
l>asa"through tin' wliole of the cake (‘venly; conse- 
quently lU’ovision mii.st Ik‘ made for Hooding the 
hack of the cloth entirely with th(‘ wash-water, 
'rids Is not an easy operation if the filter cloth h.as 
slretclK'd down into the recesses of the pdate. 
PhirtlKU’, it may happen that some of tlK'se recesses 
are i)artly filled with some of the ]U‘ecipitate which 
has passed through the cloths and hxlged th<Te; 
consequently, it is advisable to wash (his out before 
attempting to w.asli the cake. 'Phis, of cour.^(‘, can 
be done by leaving all th(‘ valves open. 

In washing a cake II must be reinenilxu'cMl that as 
the wash- water has a lower viscosity than the 
liquid which it is displacing, there is a gnait ten- 
dency to channelling, and if this occurs w.iler will 
])ass im^lTecI ively through that portion of the eake 
which Is already washed and will fail to pa.ss 
through the unwashed, more resistant part. 

The reeess tyix' of plate is generally en]i)loyed 
for proct's.ses in which tlu* amount of solid to liqul<l 
is relatively simill, or wlieix' the nature of the 
material will not permit of the formation of tldek 
e/ikes. For eerlain puriK)ses i)i’es.ses with a (-tuitral 
f(‘ed are slated to hi' an advantage. 

A number of liltiTing im'dia are po.ssible. elotlis 
such as (?otton and wool, also woven wire and spun 
glass wool being nsixl. 

rre.sses may be made of mali'ri.als other than 
iron, for (‘xaini)l(‘, aluminium, wood, ami lead- 
covered nu'tal. 

For general work it is my ('Xperh'uei' that a tiller- 
press with plaU'S not more than feet square is 
probably the best size from a laliour point of view, 
larger plates (;a using unueoe.ssary fatigiu' to the 
oiicrator. 

In a lilter-pri'ss so many varl.a lions are possible 
to suit different materials that tin* [iress Is eaiaable 
at. vi.'ry efl'ectivi' all-round work. The thiekiiess of 
ti (!ake can he*vjirh*d from fractions of an Inch 
ill the recessed-plute tyiie, up to several inches or 
even more if desircil. The pn'ssnre at which Mie 
cake is formed, and also the ti'inperature may Ixi 
v, a Tied to suit the parthailai' mateidal. 

it is i)Ossible, with the aid of a small laboratory 
])ress, having eliambers some 0 inelu's .square, (o 
make tests, and dliectly niiihiply the resiilt.s 
obtaiiK'd so as to translate tbmn into large-seah* 
operations. This is an interesting fact because tin* 
translation from siii.all- to barge .scale operations is 
not always such a slniph' matter. If the materi.al 
is of such a mature that a delhiite eak«‘ can be 
foiaiK'd, and if the precautions already mentioned 
with regard to washing aiv taln'ii, the cake wash- 
ing becomes very (‘Ilieient. 

'Ph(‘re are certain dis.advaiilagi's In tin' ii.se of a 
liltei'-press, the llrst being that certain Ihniors eaiisr* 
the cost of the j^ress cloth to be ('Xeesslve. in wldeli 
case It is probably better to adopt some other type 
of filtering app.aralns. 

ddu' tinu' taken to ('uifily and retill a ])ress is eon- 
siderabh'. and with a Ihpiid which tillers I’alrlv 
('Mslly the press may Vie in o]H*ration for only half 
<»t’ the time — that is actually iiltering — the* re- 
mainder of the time Vicing oeeiipic'd with emptying 
and redressing the ]irc*8s. To diminish tills time, at 
least two type.s of press— I lie Sweetland and the 
Kelly vu’usvses— have bcnni devised, both of wliioli 
are fairly extensively employed in America, There 
appears however to be a distinct disadvantage in 
a press of this type, lii that a definite quantity of 
liquor must be fllter& each time, and that tlie 


oijenitor must know bow mncli solid material to put 
into the press, otlierwisc the* cala* may be eitlier 
too thick or too tliln for tlie subsequent washing 
operation. It ks not chair wliy less wash-water 
should be requircal; in bicl, one Would exjieet that 
considerably nicm* would hi* reipnicd Ilian with an 
(‘tlielently operated “ ]ilale-and-f(ame ” i)ress. 

q'lic* Foliebur (sec.* Intc'rnat. Sugar .f., 11117, ji. 70). 
rc'prc'sciils a fnrilier devc'lopincuil of lla* filtc'i'-jiress. 
Frovislon is made* for ♦‘limination <»f c*|otb blockagci 
liy Uic* sui'face of the supporls on tlie iiiate, and 
arrangc'inc'iit wlic*rc*l)y wasliiiig of I he* caikc? takes 
place from c‘acli [ilate instc’.id of from every alter- 
naie oik*. It is claimc*d tliat tlu* c.akc's may Vie three 
time's tile* noiinal liiicknc*ss wilii no loss in etiicioncy. 
q’lic* jircss is maclc* liy tin* lioiiolnlu Iron Co., 
Hawaii, and is i-cpiulcxl io lx* giving ('xcelleiit 
results in tliat c'ountry on .vugai* sludges, iiroducing 
cakc'S some 1 ln(‘lic*s lliick c'oii :iinly an unnsual 
tliickness for caikes c)f lliis niatc*i i:il, 

Wlic're the use of lillc*r ('loth and cfuitact with 
mcl.ils arc* to lie avoided, tilt<*r pi'csscs (Ui tlu* pres- 
sure system, employing ]h) 1 ‘oii.s i)la(<'s {(’.{/. tlie 
lloriic'tt filter), slioiild lx* iisc'cl. 

Saefioa fill rat ion . 

Snclioii tiltc'rsare tlie ic'c'iinieal c*(ini\‘alcnts of the 
laViorntory lVlic*liner. J>aige funnels and vessels on 
tlie* lUlc/iiner principle*, made cif cji rl lienware and 
employing c*lotli filtering media, .aic* used for small- 
.‘^c’alc* operations. 

A notalile example of laigc*r plant of Ibis tyfie is 
the Tbilters lilt(*r, wiiicli is largely c*m]iloy(‘d for 
removing iiietnMienring liquids from slimes. Tu 
geiic'ral c*onslnic( ion lids liltc*r is Ncry similar to 
tlie “Fibre Plilllipe,” consisling of a series of 
liltc*r-leav(‘s iinmer.cc'd in a tank inlo which the 
licjuor flows. Siielioii is applied to tlie leaves; 
c'akcs form on them to a iirc'cletc'iniiiu'd tliickness; 
Hie sir plns liquor is rim off and its place taken by 
wasli-w.alcr. After wasliing, tin* cakc*s are dumped. 
In working a filter of tliis kind tlie ellicneiicy may 
be varic'd, depending nixin tiic* way in wldeli suction 
is apiilied. No more smakin siiould V^e used tVian 
is necvs.sary (o give a rc'ason.lbic* How of filtrate, 
tile vacaium Vx'ing gradually Inercasixl as tlie thick- 
nc*ss of c-akc* increases. It is i’C‘poi‘lcM.1 tliat, ct'rtain 
of tlu*sc* nic*tallurgic-al slimc*s wldeli give only a 
sloppy c\*ike with Idgli prc'ssiire in a liiter-iiress may 
be ma<le to give* a dry cake* wlic'ji sulijectod to 
gi’.aclc'd vacua in a Hllc*r of lids kind. 

Fillers of lids t\jx* .arc, of course*. Intermittent 
in operation, but at tempts liavc* bc'cn made to make 
I lie iu’cx*('ss caintiiUKUis. Oik* id’ the* first ivferences 
to ,'i c'onlinnous suction llllc*!’ av>pearcd as far back 
as isui; (tlds .1., ishi;, .ss:;). 

Altliougli tillers of tlds kind liave Vk*cii used in 
tlds c'oimtry for .some* ixuishlcrable lime*, it has 
lx‘c ‘11 loft to Americ:i to (l(‘\elo|i and jilaee tlieni 
upon Hie niarkc‘l. Tlie Oiivc'r lillc*r is prcibably the 
Vx'sl kn.iwn of Hiese. 

One of llic gn'.at cirawb.-cks to tii^cring oiiera- 
lious is the* fac'l tliat \',iK'r(' ju’c.s.siirc Is eiiiployc:*d, 
tliat is wlicre the tiltc'r cake is ouclosed, there is 
a gradual .^-lowing up of the six'imI of till ration a.s 
tlu* lldcknc.ss of tlu* c.akc increases. An ingenious 
ai rangenu'nl for oven oniiug this lias 1x*(*n invc*nted 
by (Jee. II is ,i coniliiu.al ion of a Hhc'r and c'entri- 
fugc*, Hu* cculrifuge action licing c'mplc^yed to 
Hircnv tile* solid iiiaP'i ial fioin I lie tiltering medium 
(.sen* Fug. P.its. -Hoo/tk. i!!.llM/0Sk lOT/ir), and 
lOtkdtlH: lids J., IDOS, 227; 1010, 12;it); 1010, 1200; 
I! >17, SoS). 

Tlu* auHior cleseriiic'd a nimiVier of tyiies of appa- 
ratus, and exldbitc'd diagrams, al.'^o siieciinens of 
fillerlng media. 

Hisccssion. 

Mr. W.\iin said that in Ids exv^rieiic^e the old bag- 
fillers worked very well in sugar n'fining. He 
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drew attentiou to the uneven texture of some glass- 
cloth samples which the author exhibited, and 
said this would militate against its use. 

Mr. Seymour described a small rotary Alter 
similar to but simpler than ihe Oliver, in which 
no compressed air was used, tlie cake being jii.st 
scraped olV. Such a tiller about, ft. in diameter 
Jiud been used siicces.sfully in this country iVu* sul- 
phide of iion and worked for 24 hours continuously 
before the cloMi needed ch'aning. 

Mr. ItAUNEs asked whal was the acliial pre.sstire 
obtained hi tilUu-ing through an open basket centri- 
fuge or onlinary “ whl/.zer.’' 

]\lr. II. W. Wat.son drew attention to a method 
often used in elarifying wines, and adapteil to 
many cases where tlie solid was not wanted; the 
material to be Altered was mixed willi asbestos 
Abre and then [lassed Ihrough a Alter made of tine 
gau'/e. 

Mr. K. II. Ef.i.is mentioiu'd the Sharpies centri- 
fugal; the rolor of this machine, wliich was only 
3 indies in diamider, was driven bv ;i .steam turbine 
at 20,000-40,000 r.p.m. 

Mr. I). McUaxih isu asked what advantages were 
posses.sed by the cmitral-feed tiller-iiress. lie also 
warneil against the use of woollen cloths in tiller- 
presses, which was allciided by the danger of 
choking the liquor channels tli rough shrinkage. He 
described a Alter used for treating beer in wliich 
the liquor was piim])(*d into the centre of an an- 
nular block of Avood imlp. 

The CiiAiUMAN de.scrilM .1 his ineliiied tank .system 
as insUilled near Bradford for the treatment of 
3,000,000 gallons of dyers’ etll limit iH‘r 24 hours. 
The liquor after the addition of the precripltniit (in 
this case lime) entered the liudinod tank at the 
lowest point so I hat It had to pass through (he 
sediment already foriiKMl, wliidi thus acted a.s Its 
own A II or. 

Mr. WATMoiTutf menlloned Ihe use of camel-hair 
cloth for Alter presses, and Mr. \V<kidmansky said 
that such cloth did not “ felt ” like w'ool. 

Mr. Baunes pointed out that in the clioioe of 
Alter cloth the value of the used clolh when 
scrapped must be taken inlo account. 

Mr. Hodsmax mentloued porous tile Alters which 
were very satisfactory for acid liquors but quite 
useless for strongly alkaline liquids. 

In reply to questions, Mr. McLf.i.i.a,\ said that 
bag-Alters were (‘Xpensive in capital and operating 
costa, and this was one of du' diAicullles Avhicii 
the cane sugar Industry had to face comimred with 
the Ix^et Industry. T’he process of adding some 
solid material to the liquor before Alt ration, as 
referred to by Mr. Watson, was now employed, 
materials such as kie.selguhr and arlilielal iioiou.s 
substances being used. If the lilter-idate surface 
were w’oll de.slgned for liquor distribution, it was 
difficult to see what advantage then' was wilii 
central-feed pre.sse.s as compared with siile-fei'd, 
the latter being mucli more simple to dress. Re- 
ferring to the rotary Alter mentioned by Mr. 
Seymour, it was iiossihle that the reason for the 
cloth becoming choked so .soon wa.s the aUseiice <'f 
the clearing effect by conqires.sed air. Each Alter- 
ing problem must be treated by itself and a study 
made to And the mo.st suitabb' Altering medium — 
an investigation which could be made quite satis- 
factorily on a small press. T’he pressure developed 
In a eeiitrlfugal w’as a variable factor depending, 
among other things, ui)on the amount of liquor 
present in It. For the filtration of caustic liquors, 
a wire cloth would probably lie suitable. It was 
possible to use cot ton cloth for hot caustic alkali 
solutions up to about 10%, provided the filtration 
was done rapidly and the cloth Immediately 
washed free from alkali. ^ 


Communication. 


THE NATURE OE VULCANISATION. 

UV 1)11. II. P. STEVEN.S. 

Taut I. 

THE COMBINATION OF RUBBER WITH 
SULPHUR. 

Two theories liave been put forward to explain 
the change wlileli lakes place in the physical and 
chemical properties of rubber w^heii vulcanised. 
According to one theory, vuleaiiisalion is primarily 
ail ad.soritlioa procixss; according to the second, a 
chemical reaction is involved, the sulphur enter- 
ing into a (.‘hemical combination with the rubbi'r 
liydrocarhoii. H would, however, apix'ar that those 
wlio upliold the physical theory admit the possi- 
liility of a subsequent chemical coinbin.ation of the 
nihlx'r and sulphur lakiiig place, while the sup- 
porters of ihe chemical theory admit that adsoiq)- 
lion of the sulphur may pn'cedi; elieinlcal com- 
bination. It remains to be shown wliether or no 
tile technical effect of vulcniiisatloii can be pro- 
iluced without any chemical combination Ix'tweeii 
sulphur and rubber hydroeurbon taking place. 

Tlie systematic researclies of Spence and bis col* 
lalxirators (Koll. Zeits., 11)11, 8, 304; 9, 300; 1912, 
10. .300; 11, 2.S, 274; 1913, 13, 2()r)), whieli in the 
main liave been corroborated by later work, clearly 
show that sulphur enters into eliemieal comi>inatiou 
with rubber during the ordinary viileaiilslng pro- 
cess as, for instance, when a mixture of rubber 
and suli)liur is healed for an hour or two at tem- 
peratures such as 130^—150° 0, Tlie velocity of the 
reaction is iiroportional to the time of heating at 
a constant temp(‘ratui’e; the temix'rature coefficient 
normally lies hetwxHui 2 and 3 (Ibid., 11, 32), but 
is considerably iiiAueiiced by catalysts (the so- 
called aeeeleralors). 

More recently the subject has Ix'en studied by 
Harries and Fonrobert (Her., 191(5, 49, 119(5, 13tK)); 
tliese authors, wdllioiit coiilrovi'rllng the work of 
Spence, claim lhat vulcanlsal ion Is essoiitlally a 
jihysical process and lhat vulcanised rubber can 
Ix' prepared which is free from combined sulphur. 
This conclusion is based on one vulcanising experi- 
ment only, carri(‘d out on a rather large scale. 
The acetone-extracted vuloanlsate was practically 
free from sulphur. In the course of ray own work 
on vulcani.sation I have m:ide numerous sulphur 
estimntion.s in .acetone-extracted vuleanisates hut 
liave m'ver obtained a figure comparable to that 
of Harries. It was therefore thought advisable to 
carry out a control of Harries’ vulcanisation experi- 
ment Ix'fore procet'dlng with further re.search. 

Tliere are several points In regard to Harrii's’ 
experiiiiental procedure which are open to criticism. 
The rubber Avas mixed with 10% of suliiliur and 
dl.ses vuleaiii.sed for a short time (|^ hr.) at a fairly 
high temperature (145° (k). The tblckiiess of the 
iliscs Is not given but. as these AV’cre used for 
tensile tests wUh a SchopixT maeliine, they were 
probably .5—15 mm. thick so as to give a ring of 
standard size. It is doubtful whether sufficient 
lime was given for the hi'at to penetrate evenly 
through so thick a layer of rubber, and it Is pro- 
bable that the outer layers Avere more fully vul- 
canised than the inner ixirts of the discs. It Is 
stated that the conditions of vulcanisation were 
similar to Iho.si* technically used in the manufacture 
of inner tuhe.s, but the.se latter usually contain 
an ai)i)re(‘iuble proi»ortion of antimony sulphide 
in addition to the sulphur which faeilltates the 
conduction of heat through the mass, also of 
“ accelerators ” w^hlch are capable of reducing the 
time required for vulcanisation from one-half to 
one-third of that otherwise required. It is stated 
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that the physical qualities of the vulcanised rubber 
were satisfactory, but the tensile figures are not 
given and the fact that tlie rubber became soft 
and sank together during extraction points to very 
incomplete vulcanisation. This does not happen 
with moderately under- vulcanised rubber. Harries 
and FOiTobert extracted a large qiiantity (500 grms.) 
with accl.one for a long period (00 days).* At the 
end, the rubtx'r contained only 0lil>% of sulphur. 
It was a.s.siiiiied that, given sullleient time, this 
residue wouhl eventually have been nunoved and 
therefore the sample may he said to eontain no 
combined sulphur. Owing to the large amount of 
rubber (akcui for extraetion and the defects of tlie 
extraclion apparatus, it appeared probable that lids 
result would Ix^ nioixi qulekly obtained l)y the extrac- 
tion of small samples, rolled V(;ry thin, using a 
form of apparatus in which extraetion takes place 
at the boiling point of acetone (Analyst, lUKl, 38, 
143). 

I determined therefore to vulcanise a mixture of 
Para t rubber and 10% of sulidiur und(‘r the same 
eondltions as employed by Harries, that is for 
30 mlTiules at but In the form of a thin 

sheet i— 1 mm. thick so as to obtain uniform vul- 
canisation. At the same time a second experiment 
was made with the same mixture of rubber and 
sulphur, vulcanising for 10 minutes only. It is well 
known that Para rubber from dilferent .sources 
varies In rate of vulcanisation. Tlie experlmtuits^ 
were then'fore extended to include a sample ol 
fast vulcanising plantation Para rubber. Approxi- 
mately one-quarter of each sample was nmioved 
after 1, 2, 4, and 0 weeks’ extraction (1 week -- 
approximately 50 hrs.), and the sulphur estimated 
with the following result .s: - 

l\ira rnhbrr A vnlcnniacd in slf’ani at 145 ° V 


Peviod of 

C'.mbinod sulphur % 

extraction 

(1) 30 uiii). (2) 19 iniu. 

1 wec'k 

1-54 

094 

2 weeks 

1-51 

0t)d 

4 weeks 

1,-17 

(H)5 

h W('eks 

V55 

0-9(> 


Para rabher H. 

(3) and (4) were vulcauLsed to correspond with 
(Ij and (2) above. Tli(*y were extracted for periods 
of 2 weeks and 0 weeks. 

Period of Combined sulphur % 

rixtraction (3) 30 nilii. (4) 10 min. 

2 weeks I ll 01'‘1 

1) weeks ■ • 

Fa.st vulciini'^hKj Para rubber 0. 

This saiiqile was treated similarly to I». 

Analyses were made in duplicate. 

Period of Combined sulphur % 

extraction (o) 30 min. (6) 19 min. 

o , ; 2 (U) 1-40 

2 weeks 


0 w'eeks 


■ (S 


i-5;i 

1-47 

1'40 


The vulcanised specimens were subjected to physi- 
cal tests. lUng-shuped test pieces gave the follow- 
ing results 


Time of 


Breaking 


Final length 
a.) 
1) 


Rubber 

vulcanising 

strain, 

(oriffii 

sample 

(minutes) 

grms. por sq. 

mm. length 

(1) A 

(2) 

30 

830 

10-7 

10 

400 

11-2 

(3) B 

30 

750 

111 


10 

200 

12-2 

(5) (’ 

30 

... 1300 

10 8 

(«) 

10 

SOO 

112 


Wii.n regaru lo Mic.se nguic.-^, 

Of (5) is only a little below that normally given 
for a fully vulcanised Para rubber. This sample 
contains about 2-4% of combined sulphur whereas 


• Presumably the extraction was not carried on during 
the night as the apparatus was leaky. Sixty days may 
therefore be taken to represent about WO 
t That Is, derived from ffma bragdieMii. 


a fully vulcanised rubber usually contains 2-8--3%' 
calculated on the rubber (coefiielent of viileani.sa- 
tion). The breaking stniius of (1) and (3) are 
not much over one-half of what would be obtained 
if fully vulcanised. The final length (length at 
the moment of rupture) corresponds throughout 
with the breaking strain and tends to give a lower 
figure, the higher the breaking strain. It may 1 k^ 
wild that (1) and (3) are quite' typical of a 
moder/jtely uiider-vulcanised ruhl)er. All vul- 
cauLsed specimens, even tlio.se vulcanised for lit 
mimiles only, .swell hut do not dissolve in cold 
hc'nzene. 

These analytical results show clearly that, within 
(he limit of accurney of the sulphur estimations 
(the rubber boiug In the form of thin sheet), the 
whole of the so-called free sulphur is extracted 
in two weeks. A further .seven wc'cks’ extraction 
did not reduce the amount of combined sulphur. 
To judge from the liguivs for the riihlMW A, the 
extraetion of free sulphur is comi)Icte in one week 
(say 50 hours), and for (('chnical work a 5-10 hours’ 
extraeti(Ui is usually regarded as siiOicieiit. 

q'hese re.su Its are In total disagreement with 
those obtained by Harries and Fonrohert. All three 
si»eeiiuen.s of raw rubber contained over 1% of 
eomhined suli)hur after 0 weeks’ ('xtractlon when 
cured for 30 minutes at 145° C. (45 Ih. .steam pres- 
.sure), whereas Harries and Fonrohert obtained 
only 0-21)% under less favourable eoiidltiona for the 
extraction of the free sulphur. WIkui vulcanised 
for only 10 minutes, the figures for combined sul- 
phur are more than double those obtained by 
Harries and Fonrohert. One can only conclude that 
these investigators were working with an exces- 
sively slow viileanksing and Inferior quality of 
ruhlx*!’ or that, owing to the thickness of the discs 
u.sed and the short time of vuleaiii.sa'tlon, or for 
some other rea.son, the rubl)er was only surface 
vulcauised. It ai)pear.s therefore that the techni- 
cal effect of viilcaiiksiitiou has not been obtained 
without an appreciable amount of suli)hur becom- 
ing insoluble in acetone, that is, pn'sumably eom- 
hined with the caoutchouc hydrocarbon. 


Part IT. 

TUK ACTION OF SOLVENTS ON VLiA'ANlSED 
RTIBHEU. 

Althougli the process of vulcanisation is of enor- 
mous technical iuiportanc*e, it is not possible lo 
formulate a definition of vulcanisation which will 
enable a sliarp disllnetion lo be drawn between a 
vulcauisH'd and an uiivulcanised rubber. Techni- 
cally, vulcanisation produc'cs a physically improved 
product, showing greater indllVereuce to changes 
of temperature and greater tensile strength and 
ehnslielty. Of the ordinary soft vulcauised goods, 
2 — 1 *^;, of the sulphur cannot be extracted with 
acetone— the so-called combined sulphur. By 
*• uuder-vulcanising,” the amouut is smaller and the 
product is softer aud physically weaker, as already 
shown in Part I. If the vulcanisation be. carried 
to its limits, a hard resilient solid (vulcanite or 
hard rubber) Is produwd, and u]) to 32 or 33% of 
sulidiur may remaiu umlissolved after prolonged 

acetone extraetion. , i s i 

Solvents sucli as benzene an<l earboii hisulpuiue 
are frequent Iv employed to dinereiitiatc between 
vulcauised and unvulcanised ruhlxT (compare 
Harries, Ber., llUtl. 49, 11%), on the assumption 
that vulcanised rubber is iusoluble and unvul- 
caulsed rubber soluble, but tests with different sol- 
vents under differeut conditions show’ed that the 
“solubility” of vulcanised rubber in organic sol- 
vents is depeiident on (1) the nature of the solvent, 
(2) the time of immersion in the solvent, (3) the 
temperature, (4) the degree of vulcanisation, aud 
(6) the age of the vulcanised specimen. I have 
already remarked on the progressive soliiblUty in 
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jDenzeue of rubber ** vulcanised ” with l>enzoyl 
peroxide (this Journal, 1917, 109), the rubber tend- 
ing to insolubility in benzene with intensiticatlon 
of the vulcanising conditions as, for instance, by 
increasing the proportion of benzoyl peroxide. 
Vulcanisation with sulphur and witli benzoyl 
peroxide is therefore analogous as regarils the 
physical proi>ertles and solubility of I he Yulcani.sati*. 

Raw rubber. It is generally assumed that raw 
rubber is soluble in solvents such as benzene and 
carbon bi.suli)hi(le, but in many ea.ses the solubility 
is only i)artlal afU'r months of immersion in the 
.solvent. It is neees.sary to distinguish between : 

(a) Rubber obtained by evaimration or coagula- 
tion without nuH'lianieal working— at the most, a 
lU'essIng of the clot to exi)el part of the mother 
Ihliior and facilitate drying. To this class belong 
the .so-called plantalion sheet rubl)er, “ line l*ara,'' 
.and most wild sorts. 

(b) Rubber which has been worktal (creped) aftia- 
coagulation in the moist state or by subse(iiient 
working (mastication) of tlie dry rubber of the 
tyi^e described under («). The working, whetlnn’ 
craping or mastication, is accomplislnal by pa.ssing 
the rubber through ditVerentialiy geared rollers. 

Rubber in category (u), when Immersed in a 
solvent, swells considerai)ly unless of low (luality, 
i.c. di'graded * rubber which is soft, adhesive, or 
even .seml-lluid, owing to unsat i.sfactory treatnnmt 
in preparation or preservation. Taking the case 
of plantation sheet, or dry Para rut)ber, the rubber 
swells enormously and gradually passes into solu- 
tion, the mass of rubber retaining Its swolkm 
skeleton form. After a long i)eriod and treatment 
M’ith fr(‘Sh solvent, the skeleton may collapse, leav- 
ing a slimy d(‘i)oslt rich in nitrogen. It Is iirobable 
that the retention in shape and only gradual <lis- 
solutlou is caused by a network of })rotcin films 
formed when the rubber is coagulated. This is 
])artlcularly the case with rubber coagulated with 
tannin or products containing tannin which act on 
and toughen the protein films. The reticulated 
structure of these 11 1ms is macrosco))ically visible 
if thin piews of the rubber are swollen in benzene 
with due care. 

RubbiT in category {b) readily dis.solvcs in ben- 
zene; the amount of swelling depends on a variety 
<tf circumstances, including the <legree of working 
to which It has l)€eu subjected. 

Caspjiri (tfii.s Journal, 191‘f, .1041) scpanited 
samples of rubber into a .soluble and a ** pectous 
variety by prolonged extraction with petrol ether 
in the cold. I have reiwated Paspari’s exiKU-iments 
but was unable to obtain concordant results in 
repeat extractions. Tlie i)rojiortion of solulde to 
‘'pectous” appeared to depend on the ])eri()d of 
extraction. Moreova'r, I found that the ‘•pectous 
fraction,” if j(llowe<l t<> stand sulUclently long in 
cold petroleum spirit, 4lissolved wholly with the 
exception of a small (piantity of slimy idtrogenous 
matter which setiU'd to the bottom of the eont Min- 
ing vessel, so that the heliaviourof i»etroleum si)irit 
as a solvent dilYerod from that of benzcuie in degree 
and not In kind. Petroleum spirit is mendy a less 
effective .solvent than benzene. 

Raw and viileanised rubber exhibit varying 
behaviour when immer.sed in a .solvent, 'Phis shonid 
be noted as indicating the degree of ” .scduhilily.” 
The most readily soluble rubber dissolve's with 
little or no swelling, jilnio.st like a erystalloid.^ A 
less easily solul)le rubber swedls before dissolving. 
As the volume of the gel increases, more' diflieulty is 
experienced in producing a tjermanent emulsion 
with exeesH of solvent. Vigorous .shaking is neces- 
sary and eventually one arrives at a stage when 
gelatinous flakes rernalii ” uudissolved.” This 

* Tho terra “ depolymerisod ” is usually omployed but 

this presupposes a nio’erular chang^or which sproof Is 
wantin?. I therefore prefer the temi degraded/' 


marks the limit of “solubility.” Beyond this 
stage, the more fully the rubber is vulcanised (t.e., 
tlie higher the percentage of combined sulphur), 
the less the rubber swells in tlie solvent. 

Vulcanised rubber. No investigations liave been 
piiblislied dealing with the soliihilily of vulcanised 
rubh(*r in solvents sueh as benzene and carbon 
bisulphide. The gmieral impression is that vul- 
canised rubber is Insoluble in contrast to the solu- 
bility of raw rubber. In eonneclion with the pre- 
vious paper it was important to ascertain the lower 
limit of combined sulphur whicli would confer the 
property of insolubility in organic solvents. Pre- 
liminary experiments showed that the (pianlity of 
combined sulphur required to coiiler iiisoluhllily as 
alK)ve defiiUM] was very small, and it was therefore 
found Inipracliculde to vulcanise at tlie previouK 
temperature of 14r)° (!. ns the time of heating was 
too sliort and the teinperat iiri' of tlie steam digester 
could not be raised siiftieieiitly rapidly to enable 
accurate iiu'asuremeiils to he made of the time of 
heating. Therefore a lower temperature was 
clioseii. SiKH'iuiciis consisting of 90 pai'ts of raw 
rubber and 10 parts of sulphur were vulcanised 
for uO, 40, .aO, and 00 minutes at 125° (h, at which 
temperature the rate of vulcauisatloii was reduced 
to about one-seveiith of that iit 145° (I 

Tin* following figures wei'e ohlalned after exhaus- 
tive (‘xtraetioii of the vulcanist'd siiecliiU'iis with 
acetone at the boiling point : - 

Minutes vnlcaiiiHod Sulphur 

at 12.V (’. V;. 

(1) MO 0-27 

(2) 40 0M9 

(Ml 50 0-45 

(1) t;o 0•.54 

dMiesc ligiires show that the porcentage of com- 
bined sulphur is approximately proiiortional to the 
time of heating, as in the case of more fully vul- 
cani.sed rubber. 

After standing 21 hours, small iiieces of the vul- 
canisales wen' allowed to swell in Ixuizeiie over- 
night. On shaking, (1) dissolved readily, giving 
an appan'Utly homogeneous .solution; (2) ap]>eared 
to l>e only partly di.ssolved and the solution was 
ropy; (3) gave a swollen mass Avhich was broken 
Up on shaking, gelatinous lumps remaining visible; 
(4) was iinaiTected by shaking, the swolhui mass 
remaining unbroken. We have tlien'fore the tran- 
sition stales l)t'tween solubility and insolubility of 
the vuleaidsate in benzeiu'. and, according to Harries, 
(1) might be taken as the unvulcaniscd or metastable 
f<n'm, while (4) certainly rei)resents tlu' stable or 
vulcanised form. - On this basis about of com- 
blni'd s\ilj)hur is sunicleiit. to eonfc'r the property 
of insolubility In benzene. 

Portions of the four vulcanised sami)les W(‘re 
ke|»t for M months ul winter temperat ures and other 
portions for the same ])eriod In an incubator at 
,30° C. On examining the specimens for .solubility 
In benzeru', thosr' si>f'cimcns lu’cservcd at winter 
tcmp(‘raturcs wen* somewhat less soluble, the speci- 
men (2) now iH'having similarly to specimen (3) 
when originally tested. Thosi* si)e(*imens kept at 
M0°r. were more altered, being still h'ss soluble: 
thus (1) eould no longer Ik^ dissolved In benzene 
on standing overnight and shaking. If was found, 
howev(‘r, that, all speeinu'ns dissolved to .a large 
extent in benzene when left long enough immersed 
in th(* soha'iit. 

It. Is geiu'rally agree<l that if is <'xee('dlngly dlfTi- 
cult to reinovc* tlie last traces of free sulphur from 
an iinvulcanlsed mixture of rubber and sulphur. 
Thus the following figures were obtained on the 
analysis of an vin vulcanised mixture of 90 parts of 
rnhher and 10 parts of sulphur before and after 
extraction for one week Before extraction, 
9-84% H. After extraction, O-IM and 0*12% S. 

Tlie unvulcaniscd mixture dissolved more readily 
In benzene than sample (1) above. A difference 
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could be detected In the physical properties so that 
It mny be said that sample (1) showed the effect 
of vulcanisation to a sliKlit degree. 

Solvent action of hen;ienc on fuJlu vulcanised 
rubber. Although benzene lias but little solvent 
action on fully vulcanised rubber in the cold, I 
llnd that, by prolonged extracllon of the acetone- 
extracted rubber in a Soxhlet at the boiling point, 
a considerable iiroporlion may be dissolved. The 
extracted rubber tends lo solidify on the aides of 
the Ha.sk in which the solvent is boiled, but part 
remains in solution. On evaporation of the ben- 
zene, the rubber remaining no longi'r dl.ssolves 
appreciably wlum fresh lienzene is added and set 
aside in the cold or the liquor boiled. ♦ In thi.s 
res]>eet the .solution of vulcanised rublxT obtained 
revsembles that produced by the a(*tion of ultra- 
violet rays on a .solulion of raw rubber and sulphur 
in benzene ( Ilelbronner and Mernsb'ln, Compte.s 
rend., IbM, 138, itllll). The recovered rubber is of 
inferior pliysi(*al properties, "riie following experi- 
ments were luadi* to ascertain whether it. was 
possible to seiiarale vulcanised rubbm- into parts 
containing ilin’ereut proportions of “ combi mal ” 
sulpliur. 

Two samples of vulcanised rubber, A ami B, were 
extracted willi acelom* at llu‘ boiling point for oiu* 
week and the eombim'd sul])hur esilmaltal. Tarts of 
the extracted rublxu’S were dried, weighed, and 
similarly exhaustively extracted with benzene at 
th(‘ boiling ])oint for oiu' wide. Th(‘ extracted 
rubber was dried and weighed, and the snljdiur 
estimated in the residin'. 

Benzi'iie extraet : (A) ,^08% : (W) i:i7%. Snlplinr 
<'ontent of residin' before benz(*ne extraet ion; 
(A) o-SO, ;i-80%; t (B) Sdl, 85^111)1011’ content 

of resi(lne after benzene I'xtraetion : (A) 385, 

3-8f)%; (B) 8-35%. 

It will be seen that, althongh an appicelable 
proportion of the vulcanised nibbi'i* was dissolved 
by the benzene, the residin' of A eontains the 
same iierceiilage of sulphur as lh«' original aeetone- 
oxtracted rubber, and tlie residue of B almost as 
luueh. 

Till' benzene extract ions wi're now repeated with 
portions of the aeetone-extracted rubbers. A and B, 
which had been imt aside for 2 -‘A weeks Uie 
oark. Tile benzene extraels wi're (A) 533%; 


(11)5,31%. 

Tliat Is to say, the benzene-soluble had liicre.a.sed 
to over 50% in the eourse of ageing. I have already 
drawn attention fSth Internat. Cong. Apid. ( hem., 
lOLO, 23, 585; Koll. Zells., lOM, 1^. 0(1) to the rapid 
deterioration that rubber undergoes after it lias 
been ('xtracted with aet'lone. particularly wlum 
vnlcanised. Sneli “] ‘ell'll led ” or “ reslnlfn'd ” 
rubber is readily solubU* iii lienzi'iie. In the above 
cases the (xlraet had the iihysleal proi>ertles of 
a rubber rather tliaii of a resin, although it iinder- 
weid; a further change on k('('ping, iH'coming britth' 
and “ resinons.” Tt was also found that, on keep- 
ing the ahove-meidioiu'd aeetone-i'Xtraeled rubber 
for 5- (1 weeks, it dissolv<*d romplidely in benzene 
with the ('xeejitioii of a small amount of a Hoi'oukmt 
pr('(‘l]»ltate, probably due to the protein eonstiiiieiit 
of the original rubber, ^die beiizetie solution when 
evajiorated gave a varnl.'.sh-liki' him, modi'rately 
liard but inelaslie. Tortious of the exiracted 
rubber and the extracts of A and T> were aiialysetl. 

The ('xtraeled rubber eontained (A) 3-57, 3-.51)','r,. 
(B) 8-57, 8 38% S, and the beiizem* extracts (A) 3-31, 
3-35%, (B) 801), 8-22%, S. In botli cases the extraet 
contalm'd slightly less snl|)lmr than the extracted 
rubber. There was also an apparent loss of siil- 
T)hur during the ageing of the aeetono-exiracted 
mbber. Some weeks later a jxirllon of tlie acetone- 


• The rubber ftometlmes dlssolvo* when covered with 
benzene and set aside for two or three months. 

t Hero and subsequoutly dnplioato figures give the results 
•of duplicate analyses. 
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extracted rubber, A, now aged and ixirlshed, was 
found to contain 3’.32 and 3-33% S. The.se figures 
compare with 3-.S0% originally present In the 
acetone-extracted rubber, A. 

As the foregoing results show that the tsolubillly 
ill benzene of an acetone-extracted vulcanised 
rubber depends on (he i)eriod that has elapsi'd 
since the rublier was subjected to extraction wltli 
acetone, it was de.sirable to ascm’tain in wdiat degree 
a s.imple freshly extracted with acetone dissolved 
in benzoin'. 

A freshly vnloani.sed sanijile of rubber. 0, was 
extracted with acetone for one week and immedi- 
ately exlraeted with benzene for a like fierlod. It 
yielded of tieiizene extract. The original 

aeetone-i'xtracted rubber eontained 3S0, 3-70% of 
snl])liur, and tin; beiizi'iie extract 3(>8%. 

The residue was then imim'di.ately re-extracted 
with acetone and gave a small (‘Xirael. amounting 
lo T7%> containing 3-77, 3-82;o S. It a])p('ars that 
the proce.ss of benzene extraction, or tin' removal 
of tin' lieiizone iireparatory lo ('Xlraetloii with 
aci'lone, has prodinx'd some' di'gradation of tin' 
rublier, as it, now yields T7% to acetone allliongli 
previously (‘xhaiist ivi'ly extraeleil with acetone. 
There Is no aiipreciable variation in the sulphur 
content. 

A portion of the original rublxm. wa.s also 
('Xtracted with Ix'uzi'iK' witliout i)revioiis acetone 
(‘xtraclion. Tlie extract cousisti'd almost entirely 
of siilf)hur. Tin* residue contained .31)0. .3-07% S. 

These tigtires an' a trifle higlier tlian for (he 
a('elone-e\trael(*d rubber. The fact that ver.v little 
riihbc'r was ('xtrael('d by the Inmzeiie .seems to 
Indicate* that vnlcanis(.*d mbber with this propor- 
tion of “cmmbiiu'd” sulphur Is almost Insoluble 
in benzene and only dissolves when di'graded or 
oxidised, and that such degradation take.s place 
rapidly when exposed to air after acetone extrac- 
tion or during the aeelone-extraelion process Itself. 

3'be stability of a vnlcanised riiblier varies with 
the sulphur content of the nc'ctone-exl rncled rubl>er, 
that Is, the '‘combined” sulphur. I have shown 
by physical tests (this Journal. 1!)10, 872; 1018, 305 T 
and 3tOT) that a vulcanised rubber of this typo 
is fjiirly stable ov('r a ix'rlod of 2—3 years under 
ordinary atmospheric eondllions when the eoefff- 
clent * does not exceed .3. Wllli higher coefficients, 
.such as (» or 7, decomposition sets in quickly, .so 
(lint the rubber is brittle or ” p('rlsbed ” in a few 
weeks. It was therefore of inten'st to compare 
the behaviour to benzene of vnlcanisi'd rubber both 
with relatively low and high coeiruients. A has 
a relatively low coefficient (about 4-3). To coiii- 
])are with A, a ruhlx'r, D, was lalven which after 
om* week’s extraction with acetone gave^ ff3(I. 
ff-12% S. It was placed in a desiccator for 20 days 
and the sulphur r('de(('rmim*d. S~-71l, 703%. 
That is to say, an appari'ut loss of lU'arly 20%, of 
s\ili»l)ur in 21 days. This comjtares with an 
ai>])arent lo.ss of approxiiiialely 12'% in several 
wei'ks fdr sample A. 

A gn'at part of this aiqiaivnl loss is explained 
by an iucreasi* in weight wliicli was lound to take 
pia('e Willie I he ruliber wa s ageing, t 3’o olffa in uni- 
form results, ageing was carrit'd out in an incubator 
at 30*^ (\ A vulcanised rubber, E. wa.s extracts 
with (1) alcifiiol one week and acetone one wi^ek. 
(2) as (1) followed by bi'iizi'iie extraction for one 
week, and (3) iH'iizene (‘xiraetlon only for one 


0 Tlio rooltieient is the T>erconUcTO of comblnod sulphur 
itoulatod on the r.ov riihher pix'sont in llio vulcanised 

*t*ln a eimllar manner ii niblx'r not n ce tone -extra ctq^l 
lit vulcanised to srive a relativelvhtffh (jooffloient (say over 
shows a loss of oorabtned sulphur on ageinpr owing bo an 
cn'asc in the welcht of the rubber duo to oxidation which 
jcompanies perlshinsr.” Previous aixslone extraction of 
10 rabber incresses tho tendency to oxidation and 
periling’* and oonsequently the ap]>arent loss of com- 
ned sulphur Is more marked. 
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week. The extracted samples were dried at a low 
temperature for a few hours and analysed without ; 
delay. (1) 4 05, 3*05, (2) 410, 3-89; (3) 3-90, 3-97% S. j 
These figui'cs .show that the vulcanised rubber w'as i 
in all cases exhaustively extracted and contained 
no sulphur soluble in organic solvents. The ex- j 
tracts consisted almost entirely of sulphur. 

Portions of (1) and (2) wtuv weighed after exlrac- | 
tion and placed in (he incubator at 30^ C. They | 
showed the following incre;i.ses in weight i 


Days apeing 

(D % 

(2) % 

Jf) 

1F7 

110 

49 

192 

18-7 


At this .stage (he specimens conlained (.1) 3-49%, ! 

(2) o-;>S% of sul]>hur. ! 

As.suming the aj>pan*nt loss of sulphur to he | 
due endrt'ly (o (he increase in weiglit, the eal<Mi- 
laied liguR's would be (1) 3-35 and (2) 3;)7%. 
During ageing, vnlennised rubKu* emits a peculiar ; 
odour and gives off acid vai^onrs due (o a (race of a ‘ 
volatile product contaiuing suli)lHir. Wliejj passed ; 
in(o water, the sul)stanee is ret, “lined and the .sohi- i 
tion reduces animoniijeal silver nitrate. A [race of ' 
sulpluir i.s therefore lost in a volatile form. 

CoHchisiomt. 

(1) No sh.'irp di.slinetl<)n can 1)0 drawn ])e(we('U 
the solubility ” and “ insolubility ” of viilcaiiised 
rubber in organic solvenls. 

(2) The more fully the rubber is vulcanised, (liat 
is, the higher (lie pereeidage of “combined “ sul- 
phur, the less is the tendency to dissolve. 

(3) Fully vuleaulsed ru?)ber, sueli as that coii- 
iaiiiiug 3 -4% of “ eombined ’’ sulphur, is almost 
insoluble in iKUizene. 

(4) Vulcanised rubber rapidly oxidises after ex- 

traction with alcohol or acclonc, and become.s , 
soluble to an increasing extent in benzene. “ Over- ! 
cured” rubber with 9"-l{)% of eombined sulidiur | 
oxidises more rapidly than rubber with 3- 4% ; 
of combined suliiiiur. i 

(5) Vulcani.sed rublxu* recovered from the solu- ; 
tion in benzene bocome.s almost completely insoluble j 
in benzene, provided the original rubber was not 
oxidised (peri.shed). This recovered rubber pos- 
sesses the nature and general physical proiKulu's 
of vulcanised rubber. 

(6) Vuleaui.sed rubber disserves more readily in 
benzene the more it i.s oxidised. At tlie same tlim^ 
the recovered rubber becomes more inel.aslie or 
“resinous ” and dis.so]ve.s more n-adily in benzene. 

(7) The increase in weiglit dm* to the oxi<lallon 
of acetone-extracted vulcanised rubber fully 


accounts for the apparent loss of siilnhur which 
takes place. But a trace of sulphur is lost in the 
form of a volatile product of an acid and reducing 
nature and containing sulphur. 

(8) Extraction with benzene does not allow of the 
separation of a vulcanised rubber into parts vul- 
canised to dilfereiit degrees (having different 
coefficients). 


EFFEt.iT OF COOLING BFRNEU GASES ON THE 
OA3hVi;yTIC At^TlON OP I'LATINUM IN 
SULPHITUC A(Vjn CONTACT PLANTS. 

HY S. T. T. (itain. 

(This J., 1919, 133-139 T.) 

ill connection with (he ahov(* p.iper Mr. Raymond 
Curtiss writes as follows:- • 

From the standpoint of the utility of the experi- 
ments carrie<l out, it is uiiforliuiate that no details 
of the type* of eoutaet vessel are given. An exit tem- 
])eTaiure of 5hC (1. howevei', from any platinum 
eouverl('r is altogellK'r loo liigli, and (iiere would 
he Kometliiug radicjilly wro)ig if a I’eduction of this 
did not iiiei’ease Uk* convej’sioii. Tin? sigiiiheauce 
of the lowei'iug of tl)e prelu'ater tempei'alure (Lc., 
Hull of tile bujDi*!- g:ises, vOlh which (lie i»aper is 
(*oii('erii('d) caimol lit* esl.imat(‘d uiih'ss mun* detail 
cotieeruing (lie eoiiverler and tlie temperature 
tlierein be given. 

Tlie point, however, wliieli will strike ino.st 
chemists familiar with eonlact ])Iants is the com- 
paratively low ('onversion obtained. Surely 90% 
is not <*ousldei'ed an averag(‘ ligure for i)iatinum 
contact plants. During the last two years a 90% 
conversion could bo consistently maintained on the 
(Jovornment Grlilo plants, wliile with Tentelew 
lilants the figure is generally 97%,. One would iiave 
liked to see tlu* aullior refer to this and offer some 
explanation for his ligure of 90%,. 

Anotlier point wliieii calls for comm(‘iit is the 
author’s statement tliat “ a 2% increase in enieioncy 
(conversion) with plants using snlpliur do(‘S not 
carry so iniieli importance as with plants mslrig 
pyritc's.” Surely the cjii)aeity of a contact plant/ 
is Hie capacity of a conv(*rt<‘r— (k'signed to eonvert 
; so jiiueh sulphur per day, whelhor as jaii’e sulphur, 

I i)yiit(*.s, zinc' blende, or any other raw material 
' for acid manufacture. Tliat Ixdng so, a los.s (or 
gain) of 2%, in the conversion is obviously of mueh 
gj(‘al(‘r .'iceount Hic mori* costly Hie raw material, 
wiilch in (l)is count ry Is of coiir.'-je suiiiliur. 
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The thirty-eighth auiiiial general meeting of the 
Society was held at the Mansion House, London, 
on July 15th, the President, t‘rof. Henry Jvouls, in 
the chair. 

The Lord Mayor of London (Sir Horace 
Marshall), in offering the Society a hearty welcome, 
congratulated the Society on tile fact that this was 
the tirst me(‘ting held by them since the signing of 
the Peace Treaty. They knew how much this 
country and our Allies owed to chemistry and he 
felt it was right that a si)ecial welcome should be 
given to the Society in that great centre of com- 
merce, the City of London. Wliilst chemistry had 
sometimes been descrilied as tlie handmaid of com- 
merc(?, he was not sure that it <lid not merit the 
title of mistress of commerce, for the course of 
commerce was certainly determined by the ojicra- 
tions of chemistry. The far-sighted founders of the 
Society had done a great service to this country 
wlum they had organised the chemi.sts into this In- 
fluential body. To-day there was hardly anything 
that was bought or sold, or that we need(‘d to u.se 
in our dally life— from a postage stamp to 
11 o4 — in the production of which the chemist 
did not have an imiiortant iiart. It was Indeed 
fortunate that at the outbreak of war the 
(xovi'minent, had ])ecn able, principally through 
the instrumentality of Lord Moulton, to 
enlist at, once the servici's oi highly trained 
clnanists and chemical manufacturers for counter- 
ing the war devices of our cliief enemy in tlie fleld. 
liiitlsli cliemisls liad rismi illustriously to the 
occasion of our national need, and had dour* Iit<*r- 
ally wonders. In paying this tribute one must, not 
overlook the benefits gained by the co-<iperation of 
the chemists of the allied countries. He under- 
stood that distinguished delegates from the 
cliemical societies of our Allies had come to lamdon 
for the meeting. Happily their alliance with us 
for the purposes of war was no longer required, yet 
the alliance continued, jqds, let it be hoped, was 
analogous to tlie ])Osllion of the allied countries 
themselves, which had joined together for the pur- 
pose of war. The purpose of their union had now 
pas.sed, but tlie bonds of their union remained 
unweakmied. He was glad to be able to claim the 
President, Prof. Henry Louis, as a son of the City 
of London. lie was one of the distingui.shed men 
who had received their early education in the City 
of London School and who had brought honour to 
that famous Institution. By his valuable work, 
esix'cially In metallurgy, the coinmerc(‘ of the City 
of London had ItenefUed enormously. He had only 
to add that it, was a profound pleasure to him as 
Lord Mayor of the City of London to welcome them 
to the Mansion House and to express the hope that 
their deliberations would be happy, harmonious, 
and lieneflcial to the community. 

The PuESiDF.NT, In thanking the I^ord Mayor on 
behalf of the Society for the kind welcome iie had 
given, said It was no small honour to l>e received 
by the first magistrate of the first City In the 
world, and they thoroughly and keenly appreciated 
the honour that had been done to the Society. The 
Society had on past occasions been received by the 
Lord Mayor’s predecessors, but it was many years 
since that had last happened. Meantime, the Society 
had this additional claim upon the Lord Mayor’s 
kindness, that It had recently come under the a?gls 


of the City of l.ondon. Although they wore an old 
Society their home for many years had been In the 
west end; certainly they had lK?en forced to 
abandon that home under the pressure of a Govern- 
ment l)(;partment which had commandeered the 
Society’s liabltation and they had had to seek a 
new abode. In so far, they liad been forced out, 
but It liad lxH‘n a malter of free choice that had 
induced them to come to the City of London. They 
had felt urgently the great need the country had 
for the closest iiossible association of technologists 
and men of science with the commercial side of 
our great industries. Tlu*.se had been too long 
divorced. Napoleon had not really lieen very far 
wrong when he had said \v(‘ were a nation of shop- 
keepers. We had unfortunately always put the 
business side before the technical side, and we 
thought more of the man- and incidentally paid 
more to the man— who sold the goods than the man 
who made them. That was in principle wrong and 
those who were engaged on tlie technological side 
and the .sciimtific side of industry were only too 
anxious to come into the closest possible touch with 
lliose who were on the comna'reial side of the great 
indiKstriv's of the country. The fact that they had 
been welcomed by the Lord Mayor of J.(Oiidon 
.showed that the (hty of London reciprocated that 
L'ldlng. When both pa idles felt; that close co-opera- 
lion was mutnally beneficial tliey might be quite 
cmdaln that co-operation would result and that 
it wmihl lx* fruitful. Tlie Lord Mayor had truly 
said that the ehi'mlcal industries of the country 
had been oik* of the greatest faetors in winning the 
war: today it was clear that ehomistry and the 
allied .sciences were necessarily going to Ixi one of 
the leading faetors in the reconstruction that must 
nece.s.sa ri ly follow that w’ar, and nnle.ss science and 
scientific technology had the place in the thoughts 
of the country which It deserved, we should be 
faced by (*ven greater difilcuKies than could be 
fon*scen at the moment. It was impossible, speak- 
ing at that moment, not to have in mind the very 
.serious revelations of tlie last few days as to the 
diminishing output of fuel in this country. Coal 
was a product uix)n which the whole of Britain 
Ilveil. (\ml was our sole material for export, and 
it was not too mueh to say that coal supplied us 
with food, drink, and clothing, and with all our 
iK'Oessarles. and that If the output of coal from this 
country wore slopped for only a few wwks the 
country would starve. Thost^ who had been in close 
touch with the industry liad known for many 
years that the output was decreasing, but 
this fact, had only recently been forced upon 
the public attention. In the face of this 
diminishing output, the only remedy that could 
immediately be S(‘en was to utilise the smaller 
output to tlie best jxissible advantage; to do 
that was the ta.sk of selouce, and our scientific 
and technological men who hud not failed under 
the stress of war would not fall in the strenuous 
days of reconstruction. He was looking forward 
with every hope and with every confidence to that 
magnificent body of chemists whom we had In this 
country, to step once again into the breach and 
help the country in the difficult days which were 
ahead. Tliat could necessarily only he, In the first 
instance, the task of the scientist, hut It could only 
be accomplished by close and Intimate union 

0 
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between the scientific man and the commercial and 
industrial man. The I^ord Mayor’s reception was 
an augury that commerce saw the need for the 
scientific man and, lie hotied, welcomed him as the 
Lord Mayor had welcomed them, and he l.hanked 
the Lord Mayor not only for his reception but for 
all that that reception iinjillcd. lie hoiied, like the 
Lord Mayor, that the co-oiicration of science and 
commerce would onee again lait us and keep us In 
the place amongst, the nations whieh we deserved. 

The liOan Mayou ('xpressed his thanks for the kind 
words whieh liad Ihhoi si>oken by the rresident and 
regretted th.at his duties elsewhere pi-eventecl his 
making a longer stay at the meeting. 

The Ib’eshhait then took the chair. 

The ininub'S of the last annual general meeting 
wore read and continued. 

The PuKsiDKNT sfiid that it had been projiosed by 
the tloimcll that a telegram of congratulation 
should be sent by the Society to Ills Majesty the 
King, 'riie telegram wa.s as follows: — 

“ The members of the Society of Chemical 
Industry gathered at llie Mansion House on the 
occasion of their first annual meeting in London 
since the commencement of the war, send to your 
Most Gracious Majesty tladr sinc<*rc congratula- 
tions on tlie Peace (hat has been secnireil by the 
great victory of your Poreos in eon junction witli 
those of your Allies and their heart f<dt wish that 
it may be followed by many years of prosi)erity 
and happiness.” 

This i)roi)osal was unanimously agreed to. 

The Si.cuirrAnv read tlu' following letter dated 
July 14 from the Private Secretary to the Prluee 
of Wales 

” I am desired by the I’rince of Wales to 
acknowledge receipt of your letter of tlie 121 h 
Inst, addressed to Sir Sidney Greville in which 
you ask that Ills Royal Highness might attend 
one of the imndings of the Int(‘r-AHied Council 
of Chemistry which are being held this we(‘k. 
His Royal Highness much regrets that as he is 
leaving London to-day for a few days after his I 
recent, illness it Avill l>e Impossible for him to 
attend, but sends to the Connell his best wishes 
for the success of the meetings.” 

The Puksidi;nt said lie was pleased to say there 
was occasion for a biillot for the election of mem- 
bers of CouneiJ. it was an exceedingly good sign 
when that occurred. It .showed that the memlx'rs 
were taking a kecuj Interest in the a flairs of the 
Society ami In tlie appointment of their Council. 

Messrs. H. Talhot and .T. H, West were appointed 
scrutineers for the ballot, and the President 
announced that the ballot was closed. 

REPORT OF COUNCir.- 

During the year the Council lias held 12 ordinary 
meetings, and 1 special meeting, Finance Com- 
mittee 22, Fraergency Conm)iTti'(‘ .‘1, Full Publica- 
tion Committee 4, Transactions ami Abstracts Sub- 
Committee 23, Review Sub-(Jomiiill lee 23, Chemical 
Engineering Sub-Comniiltee 4, Annual Reports 
Committee 7, Commltteo on the Standardiaation 
of Chemical Laboratory Glas-sware 11, Committee 
on the Revision of Rojird of Trade Irnijort and 
Export Lists 0, Imiirovemoiit of Journal Com- 
mittee 1, Chemical Bibliographies Committee 1, 
Patent: Law Committee 1. 

The number of Members on the Register is now 
5203 as comiiared with 4820 last year. Since the 
last Annual Meeting 050 M(*mbers have been elected, 
and the losses have been 219. 

The Council regrets to record the deaths of 67 
Members (of whom 11 were Original Members), 
vis, 


L. Heathcoa*^“^ - ^ 

Blake, Joseph the A^r Bangert, 

Krezet de tfc Amory, ^®^?'ji^irassard, 

T. Itrunneritile ri. Bowley, W. A- ft r, sir John 
Burkard, Pa^nfaimufort, H. Bertra ^ Dr. Em^ 

Percy W. Bart.., ^lo-nas A. Cook, 

Crookes, Clrlon wl,i Butler, U. J. ouwlair" 

Bysoii, Osvof a vv,pelan(l, Jo"n 

Laid M. Pi. dlffetj-ies W- Fairley, AreW- 

Edwards, .n^ovios J. 1 • 


Ch'Ion will Butler, IL J- ^^^.V^^wburn, Sir Wm. 
)we;f a vv,peland, Jolin IL Lo podd, C. L. 
Pi, dlffei^hes \V. l>‘^^',S,„”rFalrlcy, Arch - 
Puller, II.. „ c. FrtwiE"’ Jo«Ster, Charles i. 1 • 
llaiTlsoii, li'i, Harris A. For es jijawartl 1 • 

•lenklns. Major < Hroenwow', *'’• j Robert P- 

TV T. « Tl.tvnrd. Julius 1 A';'" » Tnnes. 


D. Raymoiit 


B. Hazard, Juhua a-— p 

Kendall, J. FalconoT ■.Gmwge IL .lohuso , George F. 

Robert Lano-llall, A. M.”er, stanhope 


G. C. McMurty, 


- fip J. T. McDougalb 

Markovitch, George Miller, Robert jL. 

Gerald L. Moss, James NImmo, Thomas S. Norman, ^ 
William S. Perry, S. Chas. Phillips, Rowlaml W. 

Pickle.s, G. Pilkington, Jamtxs 0. Pryor, Sir Bover- 
ton Redwood, Bart., Ernest L. Robinson, Carl 
Robit.schek, Prof. Norman S. Rudolf, Dr. Alfred 
V. M. Schlaepfer, John Shanks, Harry Shulm.an, 

II. (flmrles Slejfliens, Emerson IT. Stricklor, 

Francis G. Tarn, Raymond W. Tunnel), Dr. Julius 
G. Ward, Frank II. Webb, C. J. Whittaker, ami A. 
Zimmermaiin. 

Sir William Crookes, F.R.S., O.M., was President 
of the Society in 1913, ami Sir Boverton Redwood, 

Bart., was President from 1907 to R)08. 

The following membt'rs of t.he Society have died 
on Aeth’e Service :—L. Heathcoat Amory. George 
B. Jolinson, D.S.O,, and ilobert Lane-IIall. 

Professor J. W. Col)b was elected a Vice-Presi- 


dent in place of the late Mr. Thomas Fairk'.v, whose 
term of offlee would have exi)lred after tlu‘ Animal 
Gener.al Meeting. 

Professor Henry Lonls' second year of oflice as 
President of the Society expires after the ATimial 
(bmeral Meeting, and the Council has nominated 
.Mr. John Grjiy, of Broniliorougli, Clu'shirc, .as Ids 
succ(*ssor in oflice. 

Profes.«or Henry T.ouis has Ix^en nondnated a 
Vice-President, and to the oilier vacancies caused 
liy the retinvment of four Vice-Pn'sidenls, I*rofes.sor 

W. Cobb, Mr. E. V. Evans, and Dr. A. Rc(‘ have 
been noTidnated. 

Four Ordinary Members retire from Council, and 
to fill the v.acancles thus created, eleven nomina- 
tions h.ave been recelve<l; a ballot will tlierefore 
be taken. 

Tbe following (''hairmen of Local Sections 
retire :--Dr. R. S. Morrell (Birmingham), Dr. T. H. 
Butler (Bristol), Mr, I). B. Dott (Edinburgh), Mr. 
A. T. Smith (Liverpool), Dr. C. A. Keane (London), 
Mr, William Thomson (Manchester). The follow- 
ing h.MA'e lieen elected to snccoed tliem re.spec- 
tlvely:— Dr. E. W. Smith, Mr. E. Walls, Dr. D. S. 
.Jordan, Dr. E. F, Armstrong, Mr. J. L. Baker, 
Mr. John Allan. 

The folloAving changes have taken place a?uong 
the Hon. lx)cal Secretaries Mr. R. F. Easton 
(Bristol), Mr. L. E. Vlies (Manchester), both re- 
signed, and Mr. Thomas T’airley (Yorkshire), 
deceased, have been succeeded by Dr. F. W. Rixon, 
Mr. L. Guy RadclitTo, and Mr. B. A. Burrell, respec- 
tively. 

The Council desires to e.xpress its thanks to the 
retiring ofllcors for their services to the Society, 
and has conveyed to the widow of the late Mr. 
Thomas Fairley an expression of Its sympathy and 
of Its high appreciation of the work done by lilm in 
Jjeeds. 

The Council was pleased to receive Invitations 
from the Tiondon ami the Newcastlc-on-Tyne Sec- 
tions to hold the Annual General Meeting (1919) 
in London and in Newcastle. It was considered 
most suitable that the first meeting after the close 
of hostilities should be held In London, and the 
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Invitation from the liondon Section was unani- 
mously accepted. The Council In expressing Its 
thanks to the Newcastle Section hopes that in 
the near future an opportunity may be aftorded 
of holding the Meeting there. 

The Balance Sheet and Annual Statement of 
Accounts, which have already appeared In the 
Journal for June SO, will be laid before the Meeting. 

The Journal for 1018 contained 1012 pages of text 
(Review 482, Transactions 342, Abstracts 788), com- 
piired with 1290 pages in 1917. Advertisements, 
1018, 1404 pages; 1917, 1207 pages. 

The Council has made arrangements with Messrs. 
W. Siieaight and Sons, Ltd., for printing and 
despatching the Journal, commencing with the issue 
for September 30, 1919. 

The Council remitted to tlie rubllcation Com- 
mittee the question of the improvement of the 
Journal. A large number of suggestions were con- 
sidered, and a report was duly submitted to and 
approved by the Council, containing recommenda- 
tions many of which have Iwen given effect to while 
others will be adopted as opportunity occurs. 

Volume III of the Society’s Annual Reports on 
the Progress of Applied ("hemlstry was published 
early this year, and the sale of this Volume has 
been accompanU'd by a considerable Increase in the 
demand for Volumes I and II. Volume 1 is now 
out of print. 

The Publication Committee was re-elected with 
power to add one or two memb(‘rs, and it was 
decided that every member shall be on one or other 
of the two Sub-Committees wliicli are now entil.led 
respectively “ The Transactions and Abstracts Siib- 
CommUtee ” (formerly E\i‘culive Sub-Committee) 
and the “ Review Sul) (’omiiiit lee.” 

Professor (t. T. Morgan, F.R.S., was elected the 
(’hairman of the former Committ(‘c, and Dr. C. A. 
Keane the (ffiairman of the biller. Professor 
Morgan, owing to his removal to lUrmlngham, re- 
signed his Chairmansliii) at tlu‘ I'ud of June, and 
Mr. 10. Grant Hooper has been appointed his 
successor. 

Professor J. \V. Hinchley has bemi appointed a 
member of the Publication Committee as representa- 
tive of the Chmnical Engineering Groiq). 

The Council has ap])oluted a Committee consist- 
ing of Dr. Chas. Carpenter, Mr. W. McD. Mackey, 
Mild Dr. S. Miall to revise the Society’s By-Laws, 
and members of the Society have been invited 
through an otlicial notice in tlie Journal to send in 
[iriy suggestions they may wish to submit for the 
L-onsideration of the Committee. 

In view of tlie probability of an Overseas Member 
being (dected as President, from time to time, the 
Council recommends that in the Impending revision 
L)f the Society’s By-Laws, provision shall be made 
for the appointment of a Chairman of the Council, 
to be nominated by the President with power to act 
for him in bis absence. 

The Council has authorised the formation of the 
uhemieal Engineering Group, ri'garding which par- 
ticulars will be found on Page 407 u of Vol. 37, and 
Pages 97 n and 300 u of Vol. 38 of the Society’s 
Journal. The membership of the Group Is now 
about 500. 

The Council has agreed to recommend an altera- 
tion in the By-Laws whereby this Group, and 
similar Subject-Groups which may be formed In the 
future, will be duly represented on the Council. 

The Canadian Section has, with the approval of 
he Council, been re-organised. The Committee of 
he Section acts as an Executive for the whole of 
:he Dominion, excluding the Canadian Pacific Sec- 
Ion, which is at present an independent one. 
Kranches of the Section have now been formed at 
Toronto, Montreal, and Ottawa, and it is proposed 
:o establish other branches In important centres. 
The Executive Committee Is an elected body and Is 


representative of the branches, the chairmen of 
branches being ex officio members. It wLl Ai range 
for the annual Convention of Canadian Chemists, 
and will act on behalf of the Canadian Branches 
and members of the Society throughout Canada in 
approaching the Government or in dealing with 
other profe.ssional matters. It undertakes to defray 
all exi)enses incurred in the conduct of the Section 
beyond the amount which the (’oiiucil may grant in 
aid, and it may recommend a levy of not more 
than ^1 per member to meet the expenditure. A 
new feature is that the Committee of any branch 
may admit as an Associate any person, not being 
a member of the Society, who shall satisfy tlie Coin- 
mlttee as to Ills claims and status as a chemist or 
person interest lal in chciiilcal industry. Such Asso- 
ciates pay a fee not oxcet'ding $.5 annually to the 
funds of the hniacli, but are not cut Hied to receive 
a copy of the Journal of tlie Society. 

The (V)uncll lias learned with iiicasurc that the 
Grasselll Chemical Comiiany lias founded a Gold 
Medal to be awarded annually to a member of the 
New York Sect ion for a thesis ofl’ering th(‘ most ust‘- 
ful siigg(‘Stious in Applied Chemistry. 

The following reiireseni a tives of the Society have 
been appointed Prof. Louis, Dr. Keane, and Dr. 
Yliall on the Federal (’ouncil for Pure and Applied 
Clieiidstry. 

Sir Boverton Redwood (since deceased), and 
Sir George Beiiby, F.R.S., on the (’on joint Board 
of ScientiUe Societies. 

Dr. Alfred ll(dt on the Sub (-'ommittee of the 
Board of Scieiitilie Soch'lles for considering the 
future of the liitcrjiational Catalogue of Scientific 
Literature. 

Mr. A. R. Ling and Mr. J. W. Mac-donald on the 
Britisli Empire Sugar Research Association. 

Mr. 10. V. Evans on the Committee of the British 
Srl<‘nce Guild, appointed to considia* the position 
of tlie British Dye Industry. 

Prof. F. G. Doriiiau, F.R.S., and Dr. E. F. Arm- 
strong on llh‘ General Board of tlie National Phy- 
sical Laboratory; of whom Prof. Donna n is oh the 
Executive Committee of the Board. 

Dr. Carpmder and Dr. Kiaim* on the General Com- 
mittee of the Clu'inical and Allied Societies. 

Dr. E. F. Armstrong, I’rof. Paly, Mr. q\ F. Bur- 
ton, Dr. Keane, and Ylr. A. R. Ling, on tlio Joint 
(’ommiltee of the ("liemical Society and the Society 
of Chemical Industry (see Ueiiorts of (’ouncil 1917 
and 1918), appointed to devise methods for pre- 
venting overlapping in the abstracting of chemical 
1 Ml t iers. 

Dr. E. F. Arin.strong, Mr. I), Lloyd Howard, and 
Mr. T. D. Morson on the Indusirial Alcohol Joint 
(’ommittee (see Report of Council 1917). 

I’rot. ,J. W. Cobb on the I’roviaional Organising 
(’ommittee of the Proposed Association for Refrac- 
tories Research. 

Prof. Louis and Dr. Keane on tlie Joint Library 
Conference with the Chemical Society. 

Dr. R. S. Morrell on the Genera T Committee In 
(Muinection with the James Watt (’eiuonary Celebra- 
tion. 

Mr. E. V. Evans on the Fuel Economy Committee 
of the British Association. 

Prof. H. Louis, Prof. P. P. Bcdsoii, and Mr. H. 
Dunford Smith to the (Yingrcss and Exhibition 
t191‘t) of the Royal Sanitary JnstUule, to be held 
in Newcastlo-on-Tyne. 

The Council lias been much interested in the for- 
mation of a Feileral Council for Pure and Applied 
Chemistry, the object of which Is “to advance, 
safeguard, and; voice the interests of Chemical 
Scicnet-.” Particulars regarding It will be found 
on Pages 18 n and 59 n of the Journal, Vol. 38. The 
Council Is gratified to know that Its offer of the 
services of the Society’s Journal ns the official 
organ of the Federal Council has been accepted. 
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A list of the Society’s Representatives on the 
Federal Council is given above. 

At the Inter-Allied Conterenoe of Cheintsts held 
In Paris In April the Society was represented by 
the President, Professor 11. Louis, Mr. W. F. Reid, 
Mr. Edwin Thompson, arid I>r. S. Mlall. An im- 
portant feature of the Meeting was the laying of 
the foundalion of an Inter-Allled Federation of 
Pure and Applied ( 'lioiidsi ly. Delegates from five 
Allied nations were jirc-sent, but none of these had 
power to bind Hie lu-ganisafion which he repre- 
sented. A Resolution was adopted that in the 
opinion of Hie Didegates prosmit the forniation of 
such a Federation is liighly desirable. A Com- 
mittee of ten was appointed who are to meet in 
Ixiiidon in .iuly, by which time it i.s hoped that each 
of the Allied countries will have sent in its formal 
adhesion to the Federation. It is und(u*s(ood that 
Pure and Applied Chemistry will be represented 
equtilly in the Federation (see Society's Journal, 
Vol. 38. page 141 k). 

The Empire Sugar Supply (Technical) Committee 
(see Council Reports lhl7 and 1018) is preparing 
a conlprehensive report on the prod,ueUon of sugar 
in the British Empire which it is hoped will be 
published shortly. 

Arising out of the sugg(>stion made by Dr. Morris 
Travers, F.U.S., at the last Annual (leneral Meet- 
ing, the Council appointed a Committee to confer 
with other Interested bodies on tlu^ question of the 
Standardisation of Chemical I.nboratory (ilasswarc 
with a view to assisting the glass manufacturers 
in limiting the supply of various classes of 
aiiparatns to a certain immlier of standard sizes. 

A list of the Members of the Committee was given 
on Page 77 k of Volume 38 of the Jourmil. Mr. 
K. M. Chance has sinc(; resigned, and the following 
additional members have l)e( n added : — Mr. F. A. 
Beesley (Public School Scicnc'.' Masters’ Associa- 
tion), Lt.-Col. D. Harvey, C.M.C. (War OlViee), Mr. 
T. A. Moore (India Olllce). Mr. C. A. Mallln.son 
(Pharmaceutical Society), Dr. S. Rid(‘al (Society 
of Public Analysts), Dr. W. E. S. Turner (Society 
of Glass Technology). 'J’hc first jiart of the Com- 
mittee’s Report dealing with iingvadnatiHl appa- 
ratus has been submitted to the CoiinoU, and will 
shortly be published in Hie Soeu‘ty’s .lournal. 

The Council has received a Rei)Ort of the Gcmeral 
Committee of Chemical and Allied Societies on the 
question of laiblishing Chcmi<‘al Bibliographies in 
the English Language (sc-e (^-oiincll Report 11)18), 
and has approved the dr/ift .scheme suggested and 
the resolutions adopted by the OetKU'nl (’ommitti^e. 
These resolutions embody recommendations, inter' 
alia, that the funds required for carrying out the 
scheme should be in the hands of tni.slees appointed 
by the Association of British Chemical Mamifae- 
turers, the Chemical Society, and the Society of 
Chemical Industry; that Editors should l>e ap- 
pointed by the Trustees; and Hunt a iKTmanent 
management (’ommiltee sliouhl be appointed con- 
sisting of representatives of the bodi(‘s mentioned; 
that the Report of the Resolution .shall be submitted 
to the Americ.nn and French Chemical Societies 
with a view to co-operation; and that the Federal 
Council should approach the Department of Scien- 
tific and Industrial Research witti a view to .secur- 
ing its financial assistance and co-oi)eration. 

Two Conferences were held by the Imperial 
Mineral Resources Bureau dealing with Mineral 
Resources and Production, and also with the ques- 
tions of Consumption and Prices. The Council’s 
Representatives at these Conferences were the 
President, Professor H. TjOuIs, and Mr. H. M. 
Ridge. The chief points brought out at the 
Conferences were (1) the Importance of an 
early distribution of approximately correct 
statistics; (2) the expressed desire of the repre- 


sentatives of all the Technical Societies that 
issue Abstracts that they should continue their 
own Abstracts as heretofore; they being at the 
same time willing to co-operate with the Bureau in 
any general scheme of Abstracting, so as to i)re- 
veiit overlapping, provided Hiat their own Abstracts 
were not interfer|d with: and (3) the views, con- 
curred hi by the V(‘pre.seutatives of (he Institutes 
.specially dealing fqth Mining and Metallurgy, that 
it w.MS of the iitmbst imporlanee In Hie interests of 
the Mineral Produetion of Hie Empire that these 
Iiustif ution.s, with the Institute of Metals, should 
be housed in the same buliPbig as the Imperial 
Mineral Resources Bureau, and UicJ the Govern- 
ment should endeavour to carry sucli a into 

effect (see Society’s Journal, Vol. 37, page 321 n) 

J’he Board of Trade requested the Council to 
m.ake suggestions for the improvement of the Clas- 
sification of (Chemical substances in the monthly 
and annual Statements of Trade. A Committee 
was appointed which went very carefully into this 
matter and a list of recommendations on the sub- 
ject was duly transmitted to the Board of Trade. 

Tlie Cliemieal Society having preiiarcd a scheme 
for the extension of its Library in the Department 
of Q’eehnological Ijlternture, and for increasing the 
facilities for the use of the Library, the Council 
was ifieased to give a donation towards the neces- 
sary expenses, and an arrangemcuit has boon made 
by which members of Hie Society of Chemical 
Iiulmstry, as well as those of the other contributing 
Societies, have (he same privileges as Fellows of 
the Chemical Society in respect of their use of the 
Library. 

"I’lie Pkksident moved Hie adoption of the nqiort. 
Mr. RoriEKT Mono, in seconding, said Hiat Hie 
report oalleii for very few remarks. Tliey liad to 
d(‘plore Hie death of .some of Hieir oldest members, 
and he was sure tliey would all oiidoi'se the ehoie(‘ 
of Hie Council of Mr. .loliii Gray as President to 
siiec'ced Prof. Henry Louis, wlio liad render'd sucli 
admirable service during the past two years. 

The motion was then put to the meeting and 
carried. 

HON. TUEASURIOIFS S'PATEMENT. 

The IIoxoKAKY Tkeascukk, in suVanitting Hie state- 
meut of aC(*ounfs, drew attention to Hi(‘ unfortunate 
mistake Hiat had been made by tlie luinters in Hie 
SlateiiH'iit of Aeeounl.s whicli liad been i.ssued in Hie 
Journal for June 30th, Hu? lirst two figures of the 
amount .stiowing excess of expenditure over income 
having been dropped out after the final jiroof liad 
bi'en corrected. The correct iigun^ was £3145 O.v. !)^/. 
The Society had passed through a very dlfiioiilt 
period indeed financially. Tlie (‘xpens<'‘s had 
mounted enormously and the measures that had 
been taken to increase tlie revenue had not yet bemi 
fully f(‘lt. In regard to the variou.s items of In- 
creasi'd expenditure, firstly, Hioiigli it was not the 
largest item, there W'as the expenditure on the 
staff. The work of the Society had Increased 
enormously in a way Hiat none of them a few years 
ago could luiv(‘ foreseen. He took the opi>or(, unity 
of pointing out to Hie memhers how much they 
owed to their very able, conscientious, and loyal 
staff for the admirable work that they <lid. It had 
been necessary to ineri'ase the st.alT both during the 
year under con.slderation and since, and he trusted 
that this increase would prevent the meml)ers of 
the staff from Ixfing overworked in the way that 
liad unfortunately Inxm unavoidable during a 
jiortlon of the last few months. The main increase 
In expenditure had been due to the Journal; part of 
this had been foreseen when the Connell liad decided 
to improve and enlarge the Journal. It had been 
realised that that improvement might strain the 
resources of the Society very severely, but the Im- 
provement had been decided upon and he for one, 
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although he was responsible for the finances, did 
In the least regret It. The other increase could 
^.iot have been foreseen, but it was very fortunate 
that it had only been in the last 18 months of the 
war that the Society had really felt the war pinch. 
Had the difficulties occurred earlier, or had the war 
gone on for another year, the position would indeed 
liave given I’ise to grave anxiety, whereas at the 
moment lie did not think it did. Tliey wer(‘ faced 
with an ('normous rise in the cost of printing and 
a still greatei’ rise in the cost of pap('r. Added to 

that, they had had at one time it uiinY jaed 

incredible now— a very serious difficulty Slicing 
1 ^'rmisslon to obtain any paper for the .jouV.ial at 
all. The amount of paper required was, from the 
point of view’ of the printing trade, ridiculously 
small— a mm-e matter of 50 tons— and it had only 
been after the most strenuous efl’orts that Ihey had 
succeeded in obtaining tlie iKH*mlsslon of the depart- 
ment concerned to purchase this. He wms glad to 
say that altfc ugli there W’as no immediate prospect 
of a reduction in tlu^ labour cost of printing, yet 
the price of pa])(‘r had falliui and certain economies 
had been ctfected recently in the cost of the Journal, 
and he (*outldently expected tiiat a furtlier diminu- 
tion of expenses w'oiild be made in that direction. The 
net result, however, wais that for tiie year IhlS I here 
liad been an excess of expenditure ov(T revemie of 
O.v. 9r/. Turning to the balance sheet, iie 
pointed out tiiat there w'as a deduction from tlie 
accumiilat(‘d fund in regard to additional expendi- 
ture ainK'rtaining to the year (Uided DecemlKU’ .'11, 
1017. The n^ason for that was that the Society had 
had an arrangement W’ith the prevlou.s prjnt(‘rs of 
considerable oomi)lexlt.y, involving an elaborate 
system of per contra accounts wdiicli rondm-ed it 
(‘xceedlngly diffi(ailt to say definitely at any lime 
exact ly wdiat their position was, and when matters 
had to be wa)und ui> with Messrs. Vacher last year 
it. bad been found tiiat there was a sum wldch tin* 
Society owed iVIessrs. Vacher amoiiiiling to 
£481 ()<*<. 4^/. wiiicli really belonged to 1017. The 
1017 accounts, of course, had been closed a year ago 
so that no alteration could 1 h‘ made to tlumi: the 
only thing pos8ll)Ie was to sliow^ it in the balance 
sli(‘(*t as a deduellon from the accumulated fuml. In 
addition to tiiat they would see another deduction, 
“ Ih'preclal ion of investments at this date written 
off.” 44iat was not a matter involving the year's 
'•eviuiiie, iiecause in pnw’ious years the Society liad 
b«en in the haiilt of valuing the investments at 
cos I, and showing in another colnmii the present 
value. The difference betw'oen the value of their 
inveslments now’ and a year ago wms comparatively 
small, blit the Council had felt that the time had 
enme wiieii it was right to show^ the actual value at 
which the investments could have been sold on 
Pecomber 31st of tlio year In question. This of 
‘course made no diffei*ence to the cash iiosition of 
tlie Society nor to tlie year’s working, but It was a 
sounder method because it showed the actual value 
of these assets. With regard to the prosiiocts. he 
drew attention to the item showing receipts from 
advertisements in the Journal. For 1018 tliese 
amounted to £r)<104 13>s. 8d., but he wms In the 
position to say that at the present moment the 
Income from advertisements was coming in at tin* 
rale of over £10,000 a year. The I'ea.son for that was 
that the measures which the Council had taken to 
increase the revenue from advertisements took some 
time to come into effect, and even up to now the 
full benefit had hardly been felt. He was con- 
vinced, liow’ever, that the revenue from adverllse- 
ments could lie largely increased and he felt con- 
fident that that would be one of the first matters 
to occupy the attention of his colleagues and himself 
when they met again next session. In conclusion 
he mentioned the very great iiersonal debt of 
gratitude which he owed to the Finance Committee. 
This was a sub-committee of the Council which had 


biMiUi constituted rather more than a year ago to 
sit with the Hon. Treasurer and give him the benefit 
of their highly exqx'rt advice. It was perhaps too 
early to a.sk the Society formally to recognise the 
w’ork of that suli-commil l(\', hut he could not con- 
clude without ackiiowdedging Ids very great 
indebtedness to tlnun. 

There being no commtmts on this statement, the 
PiiKsiDKNT formally moved the adoiition of the state- 
ment of accounts. 

Mr. ('. S. (i/\iu-ANn, in seconding, said it was a very 
sound, straightforward, and clean balance sheet. 
He f(‘lt; that the Pouncil had done right In writing 
off tlu‘ value of the investments to bring them to 
their real piv'seiit day value, and wdiilst It might not 
s<*eni aItog('tlier .^atisfactoi*y that there should be a 
delieit. of ovm* £3000, iie tiiought they were to lie 
congrat iilah'd lii tliese times tiiat with an Increase 
of Huhscrlption of only 20% llu' (hdicit was not 
great <‘r. Hut, for the public-sj)irll(‘d w’ork of the 
Hon. Tr(‘asun‘r and the Plrianee ('ommlttoe the posi- 
tion would have binm a great deal wors('. He there- 
fore asked them, in adopting the ha lance sheet and 
statemmit of ineome and expenditure, to express 
their siiieere thanks to the ITon. Treasurer and the 
Finance ('ommittee for the work they had done 
during the year. 

The motion was put to the meetiug and carried 
iiiiaiiimously. 

FRE8IDENTTAI. APPRESS. 

Prof. HE.xay Louis then read his Presidential 
A<hlr(‘ss as foJIow’s : — 

When I had the Iionoiir of addressing you a year 
ago, not tln^ most sanguine amongst us could have 
anticipated that complete victory in the desperate 
struggle in wdilcli w’c wen' engaged w'as so near 
at hand; although no oiu^ of us doubted the ultl- 
mnle triumph of the just cause for wlilch we were 
lighting, none da ml to hope that we were to see 
it !-'o soon. To-day, on relinquishing the Presldeu- 
Hal Chair to wdiicli you did me tli(' great honour 
of re-electing me a .vear ago, my address to you 
must iioeessarlly ix> colouri'd by the events through 
wlilch we have passed and must almost of necessity 
take the form of a rolrosp(‘ct. Tlie events of the 
last five years are still too ii(*ar for us to be able 
to f(X'us them properly, hut although we are not 
able to see clearly all that we have done and 
suffV'nMl, it is nevertheless not too early to put on 
record such facts as w’e can giitlu'r concerning the 
work that has been done during those five years, 
or to altemi>t to draw from the study of these facts 
the lessons that they should teach. In particular 
I hold that It Is important that this task should 
be discharged in respect of the work accomplished 
by llu‘ ehemlcal industries of this country. It is 
not too much to »iy that evi'ry single chemist in 
Great Britain has Ix'on engaged dirtxtly or In- 
directly on war work in some form or other and 
no body of men has the right to elalm a larger 
share In the triumphant Issue than the chemists 
of Great Britain, although the general public is 
even lo-d.ay far from recognising how deeply It 
is indebted to them for what they have done 
quietly and unobtrusively In their country’s cause, 
a cause to 'which many have saeriliced their health 
and not a few^ nil fortunately their lives. Much of 
the chemist’s w’ork has necessarily been done In 
secret, but even wdien the results are made evident, 
few appear to appreciate liow much hard brain 
w’ork, inventive caiuicity and unremitting atten- 
tion have been needed for their attainment; when, 
for Instance, an .aeroplane is seen in flight over- 
head, for a thousand of the onlookers who exclaim 
” What a triumph of engineering ingenuity ! ** there 
will probably not be one who will add “ and of 
ohemical industry"; yet every portion of that 
aeroplane has needed chemical research of the 
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most profound character from the coinijositlon of 
the various metals and alloys that enter Into the 
construction of the engine and framework to the 
dope that constitutes the Indispensable covering 
for the wings. It Is bard to say why the chemist’s 
share in siicli an achievement should bo entirely 
overlooked; is it because the gcuieral public, like 
the small boy in a well-known book, are only im- 
pressed when they “ see wheels go round,” or is 
it because I he chemical worker, unlike too many 
of his fellow workers in the engineering shops, 
has stuck qulelly and undemonstratively to his job 
and has not attracted public notoriety by going 
out on strike or threatening to strike for the most 
trivial of n^asons? Wliilst, on this subject I would 
like to pay a tribute of sincere respect to the 
workmen In our chemical industries, whose indus- 
try and energy In carrying out their disagreeable 
and even dangerous tasks should not Ik‘ forgotten 
by the nation in its hour of triumph. Had It not 
been for these men, Ix)rd Moulton would not have 
been able to sjiy, as he has done, that the chemical 
manufacturers of the country had never kej)t a 
shell waiting. 

When we look back upon what the Brilish 
chemical Industry was before the war and on what 
It has accomplished during thes(‘ live sfrenuoiis 
years, some faint idea may be gained of what the 
chemist’s shart' has b<H*n in the great conilict. I 
propose to lay Ix^fore you to-day a brief summary 
of some of the most imj)ortant of Iheso achieve- 
ments. In the vast, multifarious and complex 
industries cmhniccd under the title of chemical 
industry, covering as it does practically every 
corner of the held of human activity, I donbt 
whether any man can pretend, certainly I cannot 
pretend, to have any detailed knowledge of the 
work that has boon going *01 in so many different 
directions; I have therefore apidied to n nnm- 
ber of my friends in the Society of Chemical 
Industry, many of wliom I am delighted to see 
here to-day, for information coueerniug the 
various branches of the Industry in which 
they are respect ivoly the acknowledged authori- 
ties, and iiioy have been g(K)d enough to 
resiXMid to iny appeal and to furnish me with the 
authentic and accurate information which 1 
propose to summarise to-day, and I hope they 
will allow me to thank tl)eni here collc'ctively for 
the manner in vvliich they hav(‘ put these data at 
my dlsix^sal and will accejd. tills general acknow- 
ledgment of my indebtedness to them. 

The consumption of suliihiiric acid is very often 
t^ken as a standard of the progress of ch(*mlcal 
indnstii^^s in general, and wc may just glance at 
it; here in passing for the same piir|M>se. Before 
the war our annual consumption of 100% suliilmrlc 
acid was about one million tons per annum, of 
which 25,000 tons was oleum; at the close of the 
war it. was about one and three-quarter millions, 
of which 310,000 tons was ohmm. This increase is 
sigiiiiieant enough ns it stand.s, but when it Is 
remembered that over half of the former figure was 
absorbed In two manufaetures, namely superphos- 
phates and sulphate of ammonia, while only about 
30,000 tons was used in the manufacture of explo- 
sives, and consider further that during the war sul- 
phuric acid was mainly used In producing explo- 
sives, It Is easy to see how enormously the consump- 
tion of acid for the latter purfiose must have 
increased, and how much chemical cnglnet^ring must 
have gone towards making that Increase possible. 
Furthermore It is gratifying to find that this In- 
crease was not due In any sense at all to extrava- 
gance, but that the strictest economy prevailed 
In the consumption of this all-important acid. The 
chemical industry may fairly be proud of the fact 
that it is one of the very, very few indnstriei 
engaged In the manufacture of war material In 
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which haste and waste have not been synonymous 
terms. The admirable reports on the costs of the 
various factories controlled by the Department of 
Explosive Supplies form a most interesting chapter 
in our war activities, and the excellent system of 
costing therein employed will no doubt prove of 
the greatest value to the chemical industry after 
the war, but these reports must by this time be so 
well known to all engaged in chemical manufacture 
that I need say nothing more about them except to 
record the fact that our chemists have distinguished 
themselves in administrative eapacitlos no less than 
in their scientific Inbijurs. Take for instance the 
one fact that In an old-established industry like 
sulphuric acid manufacture the efficiency of r)ro- 
duction has risen from 78 8% up to 91% and occa- 
sionally even Idghcr, and you have remarkable testi- 
mony to the business-like methods of manufacture 
devised by cliemlsts even during the strenuous days 
of war. It is imi)ossible to estimate the magnitude 
of the sums that might have Ix^en saved to the 
country if all other Indiislrles engaged In the pro- 
duction of materials of war had been administered 
on equally sound economic lines. 

In a general review of tlio chemist’s war work 
it would seem almost inevitable to assign the first 
place to the production of explosives, which is 
necessarily the iindisputi'd domain of the chemist. 
At the outbreak of war oiir manufacture of explo- 
sives was practically contined to those used for 
mining and other industrial puritoscs; for military 
purposes made small quantifies of gunpowder, 
guncotton, cordiU', and picric acid, although it is 
true that the latter, produced by a somewhat primi- 
tive process, was used mainly as a dye and to 
a less extent for service practice. Tlio high 
explosives for the l)ursting cliarges of shells were 
mainly picric add and a little trinitrotoluol, the 
total quantity of the two exiflosivos amounting to 
loss than .50 tons per week. ’Phe only propellant 
used was cordite, containing 30% of nitroglycerin 
and 05 7^, of nitrocellulose, gelatinised with acetone 
and stabilised with 5%, of mineral jelly, and its pro- 
duction was under 100 tons per week. Small quan- 
tities of exy)losivcs for fuses, primers, dclonators, 
etc., w’cre also made, but on a quite unimportant 
scale. The Industrial exidosives made amounted 
to something ]jk(^ 300 tons per wec'k, and Included 
standard go] a tin exidosives, dynamite, various 
blasting powders, and a number of “permitted” 
explosives for coal mining, mostly of the ammonium 
nitrate typo, together with guiqmwder and a variety 
of sporting powders. 

When the needs of war doiiianded ex])loslves of 
every kind, and particularly hlgli explosives in 
quantities hitherto uniinagincd, it was soon found 
that our position was a perilous one, owing to the 
fact that (iermany had for many years I)eforc the 
war lu'act Ically monopolised all organic chemical 
I>roducts. This slate of aflairs had come about 
gradually, almost imperc(‘i)tibly, nor Indeed were 
the Brltivsli mnmifacluring cluanists so greatly to 
blame for it as is sometimes stated They had 
developed the heavy chemical trade In this country 
at a very early stage, and our great works had 
devoted their attention to the production of such 
chendcals as sulphuric acid, carbonate of soda, 
bleaching powder, etc., and had found In these 
manufaetures an jiruple and lucrative employment 
for all their energies and all their CJipltal, so that 
there was neither need nor inducement for them 
to attempt the development of hitherto untried 
branches of chemical manufacture. When Ger- 
many determined to enter Into the field of chemical 
industry, she quite naturally turned her attention 
first to the unoccupied portions and therefore 
Initiated the manufacture of organic chemical pro- 
ducts; subsequently each country continued to 
develop more particularly along the lines already 
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laid down, and thus It was that five years ago 
we found ourselves with neither the plant nor the 
experience required to produce a whole range of 
lndlsi)ensable sub8tanc*es such as trinitrotoluene, 
trlnltroxylene, dlnltrophenol, tetry], synthetic 
phenol, acetone, etc., all of which are organic 
derivatives and can therefore only be made by 
manufacturers accustomed to deal witli this branch 
of the industry. The immense amount of research 
and exiH'rlment needed before these manufactures 
could be successfully set going on tlie required scale 
of magnitude is difticult to cojic(*ive except by 
those actually engaged in the work. In the manu- 
facture of T.N.T. entirely new methods had to be 
devised and worked out on the required manufac- 
turing scale, and the requisite plant for its pro- 
duction designed and constructed. To obtain the 
enormous quantity of toliume required, correspond- 
ing to a lU'oduction of 00,000 tons of T.N.T. i)er 
annum, was one of the first of our difUeullles; in 
addition to its recovery from coal gas and from th(‘ 
distillation of coal tar, a number of methods for 
its i>rodnction were studied, although, as it 
happens, it never became neeessury to put them 
into practice. Another problem connected with this 
explosive* was its puriticatiou; this was performed 
originally by alcohol and other intiammable sol- 
vents, wdiieh were a serious source of danger until 
the us(! of sodium sulphite solution for this pur- 
pose ^VJ^s discovered. The demand for jjicric acid 
soon rose to about 1000 tons per wc(‘k; It had 
become evident at an early stage of the wmr th.it 
the siipi)lies of coal-tar phenol would he far below 
our requlrenuMits, ami other sources of sujiidy had to 
be found. We had never iiia(I(* syiiihetie phenol in 
this country, and a vast amount of exj)erimentn] 
work had to be done befon* its mamifa<*tiire from 
benzene tlirough benziaiesulphonic acid could be 
successfully undertaken. Even with tliese <lev<'lop- 
meiits, our production of explo.‘-'’ves was less than 
half of our re(piireiiients; for shell tilling alone 
no less than 2*J0,00O tons of high explosives was 
needed for 1017. Hero agjiiii the resoureefulne.ss 
of our ehernists oaiiu^ to the reseiu^ by the Inveii- 
tioii of a new explosive, Amatol, consisting of a 
mixture of T.N.T. with from two to four times its 
w^eiglit of ammonium nitrate. This explosive, wdieu 
tired with a suitable fuse*, is even more powauTul 
tlmii T.N.d'., but here again a vast amount of ex- 
perimental work had to be done before a jiroperly 
moditied fuse could bi* devised and rendered prac- 
ticabl(‘. Again the demand for huge quantities of 
ammojilum nitrate for this and other purposes could 
jio longer conveniently be uu't by the older methods 
of manufaet.ure, and new’ and more direct methods 
of prodiietioii w^^re w’orked out; three firocesses were 
eiujiloyed — (1) the interact loii of sodium iiilratt* 
and calcium chloride, giving calcium nitrate, which 
in turn w^as made to internet wIUi ammonium snl- 
pluite, (2) the ammonia-soda process, and (2) the 
interaction of sodium nitrate and ammonium sul- 
phate. By these menus about .3000 tons of 
ammonium nitrate was produced weekly. 

The manufacture of qvtryl by the nil ration of 
dlmethylanillne had been jiretty thoroughly studied 
before the w’ar; a number of other processt's were 
investigjitcd, such as from uionomethylanillne and 
dinltroohlorobenzene, but were found to present no 
advantages over the original process. The piiriti- 
catlon of Tetryl w’as studied, with the result that 
acetone which had been used for this purpose, and 
which was much needed for other oi>erntions, w'us 
replaced by other purifying agents. 

The production of propellants rose to 2000 tons 
per week, and required about 400 tons of refined 
glycerin, 000 tons of purified cotton cellulose, 
160 tons of acetone and 1000 tons of alcohol, 40% 
of which was converted Into ether In plants erected 
during the war. The shortage of acetone necessi- 


tated the use of ether-alcohol as solvent to the 
extent of about three-fourths of the output. This 
change involved the use of a different nitro-cottou, 
and practically a new method of mauufacture, In 
the course of which a very large proportion of the 
.solvents used, acetone, lUher, and alcohol, was 
recovered. 

Add to these researches, which led to new and 
improvtKl processes, the vast uuml)er of others 
which resulled in the rejection of explosives and of 
pr<x.*esse8 after long and elaborate trials, and some 
small Idea may be formed of the work done by the 
exiMTi mental and manufacturing chemists in this 
one department aloue. 

Tile chemist’s work has necessarily l>een closely 
ideiitilied with the preparation and employment of 
poison gases, wmrk wiiieh called for a high amount 
of seientltic knowledge comhlned with no little 
courage and self-devotion. Tlie history of the use 
of poison gas is too w’ell knowm for me to occupy 
any of your time by its reeapltnlation. We all 
know how the Germans, in direct violation of the 
eonven11on.s of civillsi'd nations, treacherously 
employed this agent, and how our chemists had 
immediately to prfx'ced to study and devise in the 
lii’st instance iirotective measures so as to 
neutralise tlie effect of this new’ and Illegitimate 
phase of warfare*, and llieii linally to devise effec- 
tive means of n'taliatioii. As all the w’orld know^s, 
the Ilun soon found to Ids cost tiiat our chemists 
could beat him at his ow'ii dirty game and has 
learnt to rue the day when he sought to gain a 
dishonourable advantage* by these cow’ardly 
methods. I firmly^ believe that German chemists 
had ix?r.suaded the German Nation, possibly even 
including themseJves, that they were so far sui)erior 
to the rest of tJie world in ehemieal knowledge 
that any competition wdth them in this form of 
w'lirfare w’ould be hoiK'le.ss. Tliey s(X>n found, how- 
ever, that British ehe'inlsls were more than a 
match for tiiem, and as soon as w’e felt bound 
to employ retaliatory measures in kind, it rapidly 
became evident on whieh side lay the real 
suj)eriorily in chemical inventive pow’crs and tech- 
nical ahllity. I will pass over this phase of the 
chemist’s work in warfare* williout comment, 
merely emiffiasislng that it fully vIndicatcM.1 the 
high qualifies of Erillsh chemistry. A large num- 
ber of gases had to be thorouglily studied, and 
w’hen those most suilablt* for tlie purpose had been 
selected, the difficulty of producing them on a suit- 
able scale had next to be faced. How well our 
chemists succeeded in this is now a matter of 
history; to give only one example as quoted by Sir 
William Pope, our prmn*ss for lh(* pnxlucMon of 
mustard gas gave us aii output thirty times as 
great as had been obt.aim‘d by llio Ge]*mans, and 
at one-thirtieth of the cost. 

W’hen war broke out, we may be said to have 
had no acetone manufaetured In this country and 
to have relied exclusively upon importation to 
cover our needs. There w'as a relatively small 
works in the Forest of Dean eariable of carbonising 
about 80 tons of cordw'ood weekly, which made 
e]\arcoal and separated acetic acid from the products 
of distillation, but the acvtoiie obtainable from the 
acetic acid was not [uire enough for the manu- 
facture of cordite. ’I’liis w’orka was first 
enlarged and then a mimlx*r of other works 
W’cre started, until a total carbonising capacity 
of 1400 tons tier week wuis reached, and 
a great deal of exiieriinental Investigation was 
carried out in order to determine the best condi- 
tions of distillation for the production of calcium 
acetate In the highest possible state of purity. 
Eventually calcium acetate of a purity of about 
90% was prepared, the chief Impurity being cal- 
cium carbonate. The best conditions for the decom- 
position of the acetate so as to get the maximum 
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yield of acetone had further lo l>e determined, 
it being ultimately found tliat it was necesaal*j^ to 
maintain stxnidlly a tempemtiire between 450 *^ 
and 500 ° Centigrade In the retorts. Even with all 
precautions the acetone was not quite up to the 
desired high stand.ird of purity, and an elaborate 
series of researdies on its piirltication had to be 
undertaken, until linally a product was obtained 
that satisfactorily passed tlie rerjuired tests. 

Various otlnn* methods of producing acetone were 
developed, such as synthesis from alcohol, which 
was used on a considerable scale, aud its production 
by the anaih-obic fermentation of potato or maize 
starch. 'J'he former process was a highly interest- 
ing one, the operation Including three stages, the 
conversion of alcohol into aldehyde, of aldehyde 
into acotic acid, and of the latter into acetone, 
for each of which stages catalytic agents had to 
be employed. It is to be hoped tliat some, at any 
rale, of the plants devised for acetone production 
will be maintained in operation, and that the 
country will not be allowed lo fall back into Its 
previous dei>endent position for the supply of this 
Important substance. 

Whilst the production of acedone was the main 
purpose of the wood distillation factories, a num- 
ber of by-products were also utilised for war pur- 
poses, such as wood tar, tar oils, nudfiyl alcohol, 
wood spirit, and riiethyletliyl ketone, which forma a 
valuable solvent, used in aeroplane manufacture, 
whilst the charcoal wa.s used as fuel in the trenches. 

I have already rcferrcvl to the chemical know- 
ledge and reseaich Involved in aircraft produc- 
tion; dopes had to he devised that rendered the 
fabric of the wings airtight; those at first employed 
deteriorated rapidly in sunlight, and much investi- 
gation was neerled before a satisfactory process 
was devised. Now the doping and varnishing of 
the wings has reached such a stage of perfection 
that the doi)e is as permanent as the fabric 
Itself, even under the most extreme climatic condi- 
tions. This result has demanded the production 
in large quantities of substances such as nitro- 
cellulose, cellulose acetate, benzyl alcohol and 
triphenyl phosphate. Suitable glues for thne-ply 
wood, capable of withstanding the wet and cold of 
the winter and the dry heat of the tropics, had 
to be devised, investigated, aud finally produced on 
a large manufacturing scale. After a series of 
exhaustive tests as to resistance to weather, imper- 
meability, resistance to various physical and 
chemical agents including the effects of ultra- 
violet rays, a protective varnish corlsistiug of China 
wood oil and rosin was finally adopted and found 
highly satisfactory. Another problem was the pro- 
duction of “dope-resisting paint,” that is to say 
paints and enamels resistant to acetone, and this 
too was ultimately solved successfully. Even the 
propellers needed a large amount of chemical in- 
sight and research. The wood liad to Ik* artificially 
seasoned— in Itself a chemical process, and only 
the finest qualities of glue could he used in the 
construction. A suitable filling for the grain of 
the wood had to tw* devised and lastly a protec- 
tive varnish. Rapid laboratory tests for copal 
varnishes were worked out and found to give 
reliable results, and ultimately a varnish In which 
China wood oil replaced linseed oil wms adopted. 
Another triumph was achieved in producing after 
many difficulties rubber tubing that could he 
trusted to convey oil and petrol wdthout split- 
ting, in spite of the severe strains and vibra- 
tions to which it is exi)osed. For the lubrication 
of the aeroplane engines vast quantities of high- 
grade castor oil were required, this oil having the 
property of retaining its viscosity at high tempera- 
tures; chemical research enabled it to be so modi- 
fied that without losing this particular quality it 
could be relied upon not to freeze in the tank of 


the aeroplane. Chemical research again was 
needed in the production of suitable fabrics for 
airships and kite balloons, the qualities especially 
demanded being light weight, great strength, and 
low permeability to hydrogen. The generation of 
great volumes of hydrogen both from stationary 
aud from mobile plants was another problem that 
has been successfully solved. 

In this connection I would refer to the wonderful 
success that has attended the production of helium 
in largo quantities In the United States for the 
filling of airships. The possibility of the produc- 
tion of helium on a commercial scale depends upon 
the fact that certain of the wells of natural gas 
in Texas contain about one i)er cent, of helium; 
as our American friends freely admit, the re- 
searches that led up to the possibility of thljs 
production were carried out by Sir William Ram- 
say, and it was the same eminent chemist who 
appears to have been the first to conceive the idea 
of using this gas for the filling of airships. Thus, 
although the natural conditions of the United States 
have enabled them to monopolise the production of 
helium, we can fairly claim the chemical work 
that led up to it as being of Rritish origin and 
con.stitiitlng a portion of the war work of British 
chemists. 

In addition to the work above quoted, many 
other demands wore made upon the paint and 
varnish industries, such ns the production of lead- 
free paints and lead-free stoving varnishes for the 
Interior of hlgh-e.xploslve shells. One of the great 
difficulties of these industries lay In the fact that 
linseed oil was reserved for the manufacture of 
glycerin, and much r('S(*arch work was done on 
the manuracture of substitutes from the fatty acids 
of linseed oil. 

Cuprous oxide, used for making anti-fouling paint 
for ships, was all imported before the war, but 
is now being made on a large scale in this country. 

There has been no section of our Army that has 
rendered more etliclent service throughout the war 
than has tiie Army Medical Corps; this Is not the 
place to refer to the heroic devotion to duty shown 
by all ranks in their efforts to save life and 
dlmiidsh .sntTering, but it is necessary to remind 
you of the (‘xtraordinarily efficient manner in which 
the dally routine work of the Army Medical Ser- 
vice ha.s'lKen carried out. It has been stated that 
in spite of the adverse* conditions, of the vast 
immlx'rs of men engaged and of the length of 
time that the war has lasted, there have been 
actually fewer cases of typhoid in our Army than 
there were deaths from it in the South African 
Campaign. Facts like these si)eak for themselves 
and no word from me is needed to bear testimony 
to the splendid work done by our doctors aud 
surgeons. I may, however, remind you that even 
the l)est and ablest of these would have been help- 
less without, a due supply of drugs and unjcsthetlcs, 
and for thc.se we had to roly on the British manu- 
facturers of fine chemicals. At the commencement 
of hostilities pracllcally the whole of this trade 
was in German hands, and we imported from abroad 
all that W(‘ required. Th(*re wore no makers in 
this (.*01111117 of antlpyndic drugs, such as 
pheiiacetin, aspirin, salicylates, etc., of hypnotics 
such ns veronal, siilphonal, chloral, or adalln, of 
local an.a'sthctics such as novocalne, eucalne, or 
orthoform, of special drugs like salvarsan, neo- 
salvarsan, and acriflavln. Furthermore, there were 
also many Important .snbstancf'.s of which only 
small amounts had been manufactured here pre- 
viously, which were required in considerable quan- 
tities, and the production of which had therefore 
to be undertaken on a very different scale of magni- 
tude, such as acetic anhydride, atropine, 
formaldehyde, glycerophosphates, hexamlne, para- 
form, etc. It was necessary to work out methods 
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of manufacture of these drugs and of a host of 
others and to produce them on the large scale 
that our extended battle front demanded, and here 
It need only be said that British manufacturing 
chemists once again proved themselves equal to 
their dilficult task. Strangely enough, it was not 
only in the domain of organic line chemicals that 
we were deficient, there were also a numix^r of 
inorganic substances that wore not Ixdng manu- 
factured in this country. When war broke out, 
we were manufacturing neither permanganate of 
potash nor red Prussia to of potash; to-day we are 
in a iKisition to cover ali our rcqulremeiit.s of these 
substances from our home production; the hitter 
of these affords a good exampie of the subtle 
manner in which the work of the chemical manu- 
facturer underlies all other branches of industry. 
Let me remind you of the engineer’s urgent demand 
for blue-prints in every shop and every depart- 
ment of his work, and of the fact that without 
red prussiate of potash such prints cannot be 
produced. 

The important part played by photography dur- 
ing the war is a matter of common knowledge, 
but few realise what a cali was made on the 
manufacturing chemists in order to produce and 
maintain the necessary photographic sui)plics. 

Deveiopers like Metol, which had previously 
been imported, had to be produced here. Dyes for 
Ihe manufacture of orthochromatic and panchro- 
matic plates were urgently needed, and it is 
through researches undertaken by some of our 
chemists that we were enabled to produce siillielent 
of these to meet our requirements. Photographic 
paper constituted another difficuity. In pre-war 
days the sixicial grades of paper requix'cd for this 
purpose, absoluteiy free from traces of any heavy 
metais, were produced entirely abroad, and the 
subseiiuent process, the coating of this paper with 
baryta, was also foreign work; now a suitable 
photograpliic piiper is made on a sufficient scale 
and the baryta coating is also being satisfactorily 
carried out in this country. 

The soap industry was amongst those that found 
itself confronted with a series of ditficult problems 
under war conditions; its main attention was 
directed to the production of the greatest possible 
amount of glycerin for the manufacture of explo- 
sives, whilst it had at the same time to work 
with fats of inferior (piallty, no fats capable of 
being made edible being allowed to be employed. 
Very large quantities of glycerin were required for 
the prodiicMon of nitroglycerin and particularly 
when ether-alcohol was .substituted for acetone as 
a solvent in the mamifaclure of cordite. The dis- 
tillation of crude glycerin ajul the preparation of 
glycerin of high quality suitable for the manu- 
facture of explosives had to he undertaken on a 
very largo scale. Another im[)ortant operation was 
the refining of edible oils and the production of 
margarine therefrom. This hud boon accximplishcd 
before the war, but only on a relatively small scale, 
and ihe extension of these manufactures to meet 
the demands of the country was another task of the 
greatest Imixirtance, which our industrial oil 
chemists accomplished successfully. 

I need merely refer here to the production of 
dyestuff's, a subject which has attracted much 
public Interest, and with the main facts of which 
most iieople are familiar. When It is remembered 
that at the outbreak of hostilities both the blue 
of our Navy and the khaki of our Army were pro- 
duced by means of dyes made In Germany, the 
extent of our dependence upon foreign dyestuffs 
can perhaps be realised. During the war our out- 
put has Increased to such an extent that the greater 
part of the dyes that we require can now be made 
and are now being made In this country. So far 
as concerns the work of the chemist and the manu- 


facturer, the problem of producing our own supply 
of dyes may be said to be in a fair way to solution, 
and the administrative and linaiicial aspects of tlie 
question do not concern us for the moment. 

Another Imixirtaut chemical industry, the advance 
in which is a matter of i)ul)lic knowledge, Is the 
glass industry. Before the war we produced heavy 
glassware, but very little fine glass and practically 
none for scientific or optical purposes; elaborate 
researches were at once set on foot, the problem in 
l.hi.s ca.se Iieiug complicated by the fact that the 
raw materials available In this country were not 
Identical with those obtainable abroad. Neverthe- 
less by patient and ix?rscvering investigations the 
difficulties were gradually overcome and optical 
and scientific glass of good quality Is now being 
regularly produced in this count ry. To quote one 
or two examples : —Before the war wo made practi- 
cally no glass tubing at all; to-day wc make 
1.5, OW pounds a week. Before the war we made 
hardly any safety-lamp glasses for miners; to-day 
we are making over 80,000 per month, whilst our 
produce of such articles as clinical thermometers 
and electric lamp bulbs has bi'cn practically trebled. 

I .shall say nothing as to the progress made in 
metallurgy, although this has been very importnnt; 
I may just mention that our output of steel, which 
was 7,0(14,000 tons in 1918, had rismi to 9,589,000 
tons in 1018, practically the whole increasti being 
in basic steel made from British ores. It Is per- 
haps worth noting that we are now producing in 
this country substances such as ferro-niolybdemim, 
ferro-tungsten, ferro-chrouie and a number of other 
alloys used in steel making, for which we were 
before the war deixuideut upon imported supplies. 
There was no 25% ferro-silicon made In this country 
before the war; now we make considerable quan- 
tities. Tlie production of amorphous carbon elec- 
trodes for electric furnaces, which were all im- 
ported before the war, may also b(> mentioned here. 

1 have now put before you brieffy, and I fear 
too imperfectly, an account of some of ihe principal 
war activities of certain of our great chemical in- 
dustries. The narrative is far from complete or 
exhaustive, but I trust 1 have said enough to give 
an idea of the huge amount of work done by 
Britlsli chemists and of the vast field over which 
their laliours have extended. As to the results 
of this work I need say nothing; these were recorded 
and officially signed on June 28 at Versailles. 

The one great fact that emerges from this mass 
of detail is that our chemical industry has shown 
itself capable of sustaining successfully the fiercest 
and most strenuous comix‘tition that it has ever 
been called upon to face. Utterly unprepared for 
war conditions and apparently iinsuited to war 
emergencies, it has shown itself more resourceful, 
more energetic, and more successful than any of 
us had dared to hope. I venture to submit to you 
that we could never have built up so rapidly this 
vast edifice of chemical Industry if (he foundations 
upon which we had to build had not been 
tborouglily sound. I see in thesi* resulls a trium- 
phant vindication of the thesis that I have more 
than once urged, namely that in the teaching of 
science, and more particularly of scientific tech- 
nology, we are quite on a par with any other 
nation. It has often bmi urged by those whose 
spiritual home is Germany and who look upon 
German educational methods as the acme of per- 
fection, that wo ought to model our methods of 
technical teaching upon German lines. This war 
has shown that our teachers who have steadfastly 
adhered to the methods that suit our national 
Idiosyncrasies can claim to be Justified by the 
results obtained; we can certainly learn much of 
the organisation of scientific education and much 
of the respect due to science from our enemies, 
but we shall assuredly do well to adhere to our 
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own essentially British inotliods of technical educa- 
tion. When it Is borne In mind that Germany had 
for forty years been upplyiu;? her science to the 
puri^osos of warfare and tiiat we only began to do 
so five years .ago, we are surely justilied in assert- 
ing that we succeeded because the science which 
we possessed avail.able for such application was 
•of a far higher order, and thal it is for this reason 
that we have been able to beat our enemies at all 
points. This to my mind is (lu* first great lesson 
of the war. Our scicnlists and our metho<l.s of 
scientific ediicalion have in-oved their quality; 
where we fall short Is nau-eiy in the matter of 
quantity, jind I’ortuna 1 ely that is easily remediable; 
I sincerely trust that the nation will see to it that 
it is remedi(M.l. 

One other refiection and I have done: we beat 
Germany in war because of our suijcrior prcKluc- 
tlvily; we produced more of th«‘ essentials needed 
In warfare tlian did our enemies- we produced 
more ships, more guns, more explosives, more of 
everything that was ri'f[ulred for the .successful 
prosecution of the war, and had we not done so 
we should not to-day la* tin* victors. What is true 
of the fierce clash of warfare is e(iually I rue of 
the less spectacular but no less severe competilioii 
of peace; if we are to hold what, we have gained, 
if we are to maintain our leading place among 
the nations of the world, it can only be by main- 
taining our i>roductiv(‘ caj)aclty .and increasing our 
outputs. This is a t.ask that c.-innot be accomi)lished 
by scientists and technologists alone; they can bnt 
devise and organise the methods by which the 
work is to be done, but they must call upon the 
body of workers of the country to execute th<‘m. 
I have worked in many lands .and have canployed 
men of many di/l'erent races .and dinVrc'nt nationali- 
ties, and T can say without hesitation that the 
British working man has no superior as a work- 
man if ho only elumses to work, and I therc'forc 
see no reason why lie should ])rodu(*e h'ss olfec- 
lively tliaii any of his competitors, lie must, how- 
ever, be taught to grasj) tlioroughly tlu* gi\‘.at 
economic fact that only l)y the nation’s Avork c.an 
the nation’s pros[>erity be maintained. This Jijiix'ars 
to me to-day to be the greatest and most vital 
of all the lessons that the war has taught us. 
We won the Avar by the huge outpuls that our 
Industries Avere .able to produce; in this Avay and in 
this w.ay .alone cau Ave hold what. Ave have gained 
through the years of strenuous competition (li.at 
lUKiuc.stiouahly lie iM^fon* us. 

Mr. John Gu.ay tPia'sidc'nl-Kiccf), in proposing a 
hearty Aadc of thanlss t(> the President for Ids 
address, said that I’rof. Louis ha<l occupied the 
Presidential Chair for tAvo years, during wldch time 
the country had jiassed tlirougli a crisis unprece- 
dented in the Avorld’s history. Consequently I’rof. 
Louis had had a gre.at diail of Avork to do, in a way 
which perhaps most of them Avere unaware of, In pre- 
siding over the (Nauncil meetings, and he Avas sure 
they would all derii'c to cxpre.ss their gratitude to 
him for the care and attention wilh Avlilch he had 
presided OA’or the doings of the Council. Ills unfail- 
ing tact and courtesy to every membeu*, bis sound 
judgment, and the untiring intere.st Avhlch he had 
always taken In everything connected with the 
advancement of the Society, had eanied him the 
gratitude of every member. They had li.steiied to 
a very intere.sting address from him In which be 
had given a of the great part Avhich the 

chemical industries had played during the terrible 
struggle through Avhlch we bad recently passed. 
Prof. Louis bad taken stock of what the chemical 
Industries had done during the past five years and 
he thought they would all agree with him that the 
result of that stock-taking was eminently satis- 
factory. They had now entered upon the great period 
of reconstruction, and during that period their 


activities, which had been so very marked during 
the last few years, must not be slackened nor cease, 
otherwise the outlook for the future would be very 
dark. He agreed with Lord Moulton who had said 
the other day that we had nothing to fear from 
any nation ; all that we had to fear was ourselves. 
He hoped that the future of the chemical industry 
Avould be bright, and that by doing all that lay 
within their power the Society would be able to 
as,sist the [irogress of the great chemical industries 
of the country. He asked them formally to accord 
the President a lieurty vote of thanks for the 
admirable address he had given them and also for 
the manner in which he bad carried out his onerous 
duties during the past two years. 

Mr. E. V. Evans seconded the proposal. As had 
been explained, lie said, the task of the I^resident 
had not been a simple one during the period he 
had held office, but they bad heard from the Hon. 
d’l'casurer tlial they had now reached t he highwater 
mark of their difficiillles. As a member of the 
(’ouiicil he could siHxik as to the amount of work 
\vhi('h Prof. J^ouis had put into the alfairs of the 
Soch't.v. He liad very much pleasure in seconding 
the vote of tlianks. 

The vote of thanks having been accorded by 
acclamation, 

’I'lie PiiKsiDKNT t hanked tile memlx'rs sincerely for 
the maniK'r in Avhicli tlie vote of thanks had been 
receive<l. He would not conceal the fact that the 
last lAvo years’ woi’k as l’r('sid(‘nt of the Society had 
bc(‘n di.stioctly hard, bnt it had at the same tlmi' 
been (h'cidedly idea snra hie, and the (knmcil had 
slioAAUi him I 111* utmost kindness and forbe.arance in 
assisting liim in ev(‘r.v possible way, Avldlst the 
perinaiu'iit officials of tlie Society had worked most 
cordi.ally and most loyally in order to keep the 
Society in I la* tlonrishing position in which he 
thought thi'y could say it Avas to-day. With regard 
to his address, lie would again like to impress upon 
tin'll) the fjict that he had been merely the mouth- 
ideee of the elu'inical Industry. All that he had 
tiild them Inid siiujily been (nlilixl by himself. The 
eontributoi's wen* tlie lieads of the gi’cat cliemical 
indust i-y tlirougliout the country who had been 
good ('inmgh to fiiiaiish liiin Avith the material, and 
if h(^ had not .siicn'ed''d in inti'nxsting them it was 
not Iiec.aiist' lln* nialerial was not of the most 
! ahsorliing Inleivst. Ih' thouglit the history of the 
chemical industries during the past five years Avould 
.always n'lnalii as a brilliant page in the records 
of the industries of tlie country. He thanked them 
sinceia'ly for the way in which they liad received 
Die motion. 

ELFAU’rov OK Auiurous, 

On the motion of Dr. .T. T. Dunn, seconded by 
Dr. M. O. Pous'iT.K, Mc'ssrs. Priw*, Waterhouse and 
(ki. Avere re-elected auditors for the ensuing year. 

Vote of Thanks. 

The PitKsiDENT projiosed a liearty vote of thanks 
to the Lord Mjiyor for allowing the use of the 
Mansion House for the meeting that day. It was 
a signal honour done to the Soch'ty. It was a recog- 
nition of tile excellent work tlie Society had done 
.and they h.ad lieeii exceedingly highly favoured in 
being receivi'd there. 

Mr. L. (L BADri.TKKE seconded the motion, which 
was cjirried iinaniiiiously. 

Kehult of Ballot. 

The PiiEsiDENT announced the result of the ballot 
for the election of Gouncll. Mr. John Gray had 
been elected President, Prof. J. W. CJobb, Mr. B. V. 
Evans, Prof. H. Ivouls, and Dr. Alfred R6e 
Vice-Presidents, and Prof. W. A. Bone, Dr. C. A. 
Keane, Dr. H, Ijevinstein, and Prof. G. T. Morgan 
ordinary members of Council. 
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The mating then closed and the members 
adjourned for luncheon, by Invil atiou of the rx)ndon 
Section. 

LUNCHEON. 

There was a large attendance of members and 
guests at the luncheon at the C/onnaught Rooms, 
at which Dr. Charles A. Keane was In the chair. 

In i)roposing the toast of “ The King,” the 
Chairman said that for the hrst lime in the history 
of the Society they had been honoured by the 
patronage of Ills Majesty the King on the occasion 
of an annual meeting. It was a tribute to their 
labours wliicli would he appreciated by all and 
they welcomed it as evidence of that greater claim 
that science was gradually gaining In the affair.s 
of the nation; they sliould recognise It as an 
encouragement to their elTorts for the future as 
well as an ni>preciation of tlnur clt’orts in the i)ast. 

M. Paul Klstnlu, proposing the toast of “ The 
London Section of tlie Society of Chemical In- 
dustry,” recalled the very cordial welcome extended 
to him when lie had been the guest of the London 
t'jction, at the initiative of Dr. Keane, a week 
prior to tlie signing of the Armistice. On that 
occasion he had been iiresent as I’resid^mt of the 
Socle! i*! do Chimie Industrielle, a Society inspired 
by the same traditions as their own and resolved 
on collalMUnting with all its streiigtli in the develop- 
ment and permanent maintenance of the under- 
standing w’hicli liad lK*en ceiiKuiteil between the two 
nations on the held of battle. 

To-day ho was fireseiit as a Pnuicli delegate, 
witli Profes.sor Mounai, to tile Inter-AlIied Eedera- 
tlon. The conversal ions whieli lie had bad on tlie 
occasion of his iirevious visit with Prob'ssor 
Louis, Dr. Keane, and Dr. Miall, and friends 
from America ami oilier allied countries, had 
given liii’lh to I la* idea of the Inler-Allied 
Federation which brought lliem together in 
Txindon, The idea had already Ix^en eon- 
sldered by them, and the lime for its realisation 
was at hand. The guiding idea in llielr minds liad 
been that of creating above all an international 
organlsalion for ab.stractiug. Tiie plan was that 
in eacli country there would b(‘ created in tlui first 
plac(‘ a federation of all tlie as.sociatioiis of 
chemistry, pure and afifilkMl. Each national 
federation would liave the task of organising 
abstract lug work from all (eclinical publioatious 
published in its own (>onnl,ry. and tlio.se alone. 
Tliose abstraets when eoiiipleted would at once be 
sent to the corres])uiidiTig organisations of all the 
aflilialed nations, 'Idiere woubi thus be tlie great 
advantage that eaoli nation could devote tlie whole 
of its resource's to the piejia ration of its own 
abstracts. It was thought that the organisations 
thus created for a definite and immediately realis- 
able purpose might, he the best means of cementing 
the union between our Soch'l ies, a structure to be 
completed later by the addition of other elements. 

The federation was now di.scnssing tlie problem 
of co-oiH'ration in Its full extent on the basis of a 
very e.xteiislve plan. The difflcullles which must 
inevitably arise would undoulitedly lx? overcome ns 
a result of the spontaneous goodwill and enthusiasm 
of those engaged in the work. 

In the course of this painful hut victorious war 
they had formed a now conception of a Euroix*an 
science which should not for anyone of ns cease 
to be a national science, but by reason of Its 
fraternal organisation, its moral [mrpose, and the 
Ideal of general utility which it set before Itself, 
should stand out in complete contrast to the 
frightful science of the Huns of which asphyxiat- 
ing gases and the torpedoing of the Lusitania 
would remain as symbols. They all wished to 
continue national, bnt yet to combine In order to 
place themselves at the service of humanity. 
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It would be a very great honour for him if he 
could believe that the unollicial negotiations of last 
year, the splendid reception which they had 
extended to him in Novemhi'r 1018, as the President 
of the Nocii^tt'. de Chimie Industrielle, and the 
reception oft’ered In Paris and in the devastated 
French regions had contributed in some measure 
to the magnificent realisation which they greeted 
to-day. 

This Federation of the Associations of Chemistry 
of the Inter-allicd countries might coim; to be, nay, 
it would most certainly he, one of the greatest 
accompli.sliments of the human mind. Thoir ambi- 
tion was that pint? science, as represented by the 
academies, universities, and public and private 
colleges should treat as friends and collaborators 
the representatives of a|)plli‘d sciences, that Is to 
say, those wlio transferred into the sphere of 
Industrial realisation tlie great theoretical dis- 
coveries which were the glory of the sciences of 
the nations. 

It would I>e the iionoiir of the Loudon Section 
of the Society of Cliemical Industry to have been 
the environment in which so many great ideas 
would have iiail tlielr birth, llnder tlie successive 
direction of men eminent in science and technical 
practical work, it coiistitnti'd one of those centres 
from whicli :i wealth of practloal and generous 
ideas radiated. 

lie concluded by drinking to the iiealth of the 
liondon Section and its distingulslied Chairman, 
Dr. Keane. 

Dr. Ke.ink, replying, said it was at I lie lime of the 
firevious visit of M. Kestner to London, to which 
he hail referred, that the first Jink in the chain of 
inter allied co-operation liad been forged. I’hat had 
tleveloped on tlie lines indicated by M. Kestner, 
and It wa.s hoped that it would form a true league 
of nations for the advanci'inent. of the interests of 
applied and pure cbemistry. It had been the 
understanding on the Conneil of the Society that 
toe first meeting after the c<>ssation of hostilities 
sliould he held iu I.ondou and it was a fortunate 
eireumstance of the jiresenl, iiuH'ting that they 
shouJd meet togotlior witli the Peace Treaty signed, 
the celebrations of tlie great victory iu Paris on 
the iirevioiis day, an<l tlu' jirospect of our own 
peace cel(*i)ratIoiis at the end of the week. The 
London Sia-tion felt the impoi tance of the occasion 
.•irici had done its best to rise to its ivspon.slbllities. 
The present meeting stood out irom its predecessors 
iu one or two respi'cls as of rather a sjiecial 
cliar.aoter. In the first jilace it was being held In 
tlie City of London, wliich .stood for London as a 
whole far more than any oth('r part of the Metro- 
polis, and it gave them tlu' oppoit unity of coming 
among those w'ho did tilings rather than who 
talked about things. This wi'lcome environ- 
ment should enable them to do their share 
in what was perhaps the mo.st iinjiortant 
national problem of reconstruction, the association 
of .science witli iiulustrial development. For the 
holding of their meeting in London they were 
indebted to the hospitality of tlie Lord Mayor of 
London, and the Salters’, Goldsmitlis’, and Cloth- 
workers’ Companies, in whose? bnilrlings they were 
holding thoir meetings. The meeting was dis- 
tinguished also by the fact that, they were honoured 
by the presence of many foreign delegates, whom 
they were delighted to have with them. The 
Society was al.so to ho entertained at a soir^ at 
the Imperial College for which they owed grati- 
tude to the Director and Governing Body, whilst 
for the rec*eption at the British Scientific I^oducts 
Exhibition on Thursday their thanks were due to 
the British Science Guild. It was the earnest hope 
of the London Section that the arrangements they 
had made would effectively promote the work 
of the Society. The Society of Chemical 
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Industry had been founded In 1881 under tlic presi- 
dency of Sir Henry lloscoe, to whom they owed a 
very great debt of gratitude for placing it on a 
sound basis for subsequent development. The 
membership now exceeded 5000 and Ihere were 11 
Sections scattered over the i*ounl.iy, th<‘ Colonfes, 
and New York. During the MS years of the 
Society's existence, much had bc'on acliieved but 
far more was before It, and the Soeiely as a whole 
and each Section must ii.se evmy endeavour to 
frame a policy in ordcT to hriiig hom(‘ to (he public 
the colossal imporlanee of IJi<‘ national services of 
chemistry. AVe must not rest .satisfied with what 
had b(Hui tloii(‘. \A'e had cnp(un‘d .some industries 
during tlie period of the war, but in others we had 
still much to learn and do, and he hoi)ed that (lie 
Society w'ould take an active; part In the important, 
developments that were still required. 

In accepting, on behalf of tlie Section, (he toast 
proposed by M. Kestner, Dr. Keane exinvssed his 
great indebtedness to the memlM'rs of (he Executive 
Committee, and especially to Dr. Mi.iil, for their 
Invaluable help in the arrangements (lu'y had Ihsui 
able to make for the meeting. 

Dr. E, F. Aumstiiono i)ropo.se(l tlu^ toast of “ Our 
Guests.” He said (hat I’rof. Louis, in his Pre.si- 
dential Address, when sketching the achievemeiUs 
of Hrltl.sh industries during the war. had refernMl 
to what might be called new industrle.s; he him.self 
would refer to the existing industries— industries 
that we had upheld in England l^efore the war 
against the waudd and which he believed we would 
uphold against the wori<i in the future. He 
regarded those as the industrie.s which counted, 
not the new industries, and he thought a word was 
due to the men engaged in those industries. Refer- 
ence, also, had frequently made to (he 

Explosives Supplies Department of the Ministry of 
Munitions and to the work of Lord Moulton, but 
he thought it was due to many of Lord Moulton’s 
faithful lieutenants that their w’ork should be 
recognised; he referred to the work of Mr. 
Kenneth B, Quinaii, Sir Frederick Nathan, Mr. 
Macnab, and m.any others, all of whom had been 
members of tlie Society and had lielped it along 
the difficult path to the top of the hill. There was 
also the work of the women of the country whicli 
should not go unrocogni.sed. In proposing tlie toast 
of ” Our Guests,” he coupled with it the names of 
representatives of two of our great Allies, Dr. 
Parsons, of America, and Prof. B^hal, of Franco. 

Dr. C. L. Paiisoxs, in replying, said that during 
the short time he had been in England he had come 
Into contact with many things wliich could not but 
inspire American chemists. Tlie President’s address 
had made him n'allse liow parallel the [iroblems 
which had bi‘eii .solvx'd liere were with those wlilch 
had had to be solved in Ainerien. He regretted 
that the twai countries liad not eonii; into contact 
sooner on some of those problems, because in many 
of them Americans had already worked out their 
own salvation. America having come Into (he 
war, It had been Iiis good fortune to come into 
contact with many chcTnists from Great Britain, 
France, and Italy and he wished to pay a tribute 
to their ability, their spirit, and the activity they 
showed as well as the help they gave. He parti- 
cularly wished to speak of Major Auld, who had 
gone to America in connection wdtli the G.as War- 
fare ^rvice and had been one of the first liaison 
officers to work there In that connection. He had 
quickly won the hearts of the Arnorlcuri chemists, 
for he had brought inspiration, information, and 
friendship. Then there were Captain Dudley and 
Commander Coates. Dr. Joseph and Dr. Lowry, 
who had gone over to America on T.N.T. service 
together with Major Armstrong, had been of 
the utmost help In some of the Important 
things they had had to do In supplying the 


American fon’es with the necessary science of 
warfare. He wa.s also glad indeed to know that 
one Anuu’ican chejiilst had come over here and given 
some help. T’liere was one thing they were striving 
tr» Mccomplish in America, and he thought they 
would succeed, and that was to bring together 
those who were interested in pure science and those 
who were Interested in applied science. They had 
eonviuciMl the applied science man that It paid him 
lo keep in loucli with luodorri chemistry; and they 
liad convinced the pure seienee man that something 
might, lx‘ gained if his science were made fruitful 
to maukiiul, and the two WTre now working hand 
in hand. He wished they could have been at 
the last meeting of the American Climnlcal Society 
held In Buffalo; there had been 1100 chemists 
gathei’cd together. It was the most enthusiastic 
meeting lliey had ever had and everyone Iiad been 
(.'oiivinc(‘d that the future of the chemical industry 
w'as bright. At that meeting Dr. Langmuir, of the 
G(‘iiei'al Electric Co., gave a paper on the composi- 
tion of the electron to the i)ure seienee section; 
three or four industrial men hapiiened lo be 
pre.sent, and the result \vns that the industrial 
division eal]e<l a .special meeting and had (hat 
p.-iper on pure science I'epealed hi'fore a crowded 
iiK'oiing. He thanked tlie vSociety very cordially 
for its lio.spitality. 

Prof. A. Bkiial, speaking in Fnmcli, also replied, 
i'xpressing his apprccifition of the very cordial 
receiition given to him. He commented on the many 
advantages of mutual Intercourse lietwemi chemists 
of the Ani(‘d nations, and expressed his conviction 
that the projiosed Federation of Britnlii, Frunce, 
Ihdgiiim, Italy and America would he the means of 
establishing each of the nations In its proper place 
in (he elKunical world. 


INTER-ALLIED CHEMICAL 
FEDERATION. 

On the afternoon of Tuesday, ,Iuly 15111, the lirst 
Conference w^as held, the chair hiniig occupied by 
the I'residimt, Professor Henry IjouIs. 

Th(; President, in oixmlng the proceedings, said 
(hat th(‘ Annual Meeting of the Society fortunately 
coincided with the visit, of a number of foreign 
didegate.s who had been good enough to come with 
a view to co-operating with (he British memhers in 
(lie effort now ixdng made to lay the foundation 
of an Inter-Allied lAxhuTdion between chmnists to 
carry on in peace tlie woric wliicii tliey liad done 
so well during the period of the war. He called 
upon Sir William Pojie to read his paper and ex- 
{tlaiii the motives and objects of the Fixleration. 

INTER ALLIED CHEMICAL FEDERATION. 

RY W. J. POPE. 

During the last few years a great deal of atten- 
tion has been given in this and allied countries 
to (he subject of iiiter-ullied chemical federation, 
iiiid, in oiMuiing a discussion which will no doubt 
deal with many aspects of tlie subject, It is desir- 
able to point out the reasons which make such 
federation ni'cessary and some of the objects which 
federation may bo exiKieted to achieve. 

Federation (‘alls for tin; organisation of co-opera- 
tive effort. The suggestion has been made that the 
worslil}) of organisation by our recent enemies led 
to the war and that the extension of co-oi^rative 
effort amongst the Allies may lead to a decadence 
of national morality similar to that which has 
occurred In Cx!ntral Europe. There Is a fallacy in 
this suggestion and the conclusion drawn there- 
from. The history of the last ten centuries shows 
that every Item of progress achieved has been 
the result of co-operative effort and It would be 
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difficult to name any essential— material, ideal or 
artistlo— which has not been developed by the Inti- 
mate co-operation of a vast number of people. 
Our own subject of Chemistry would cease to exist 
without the co-operation involved In the establish- 
ment of Inr^e institution.^ for teacliing and research 
and in the distribution of new knowledj^e by our 
numerous sclentlilc societies; since co-operation 
accc‘nipanics every effort of modern civilisation it 
may iK) useful to consider iiow it may be con- 
veniently organised in connection with chemical 
science and what useful results It may be expected 
to yield. 

A fairly comprehensive scheme for the co-ordina- 
tion of scientific effort is at present In course of 
formation under the direction of an “ International 
Research Council”; this body is the co-ordinating? 
head of a series of or^^iiilsations each dealing with 
the international a8i>ect of some specific branch of 
science. Amongst thi'se the ” International Chemi- 
cal (^ouncil ” represent.s our own subject. Kach 
country concerned in the movement has either 
formed, or is in course of forming, a ” National 
Research Council” wdilch covers the national 
aspects of science and forma the organising head 
of the Councils representing the separate sciences. 
Our own ” Federal Connell ” for Pure and Apiilled 
Chemistry will, no doubt, ultimately represent 
Cliemistry as a constituent Committee of the British 
National Researeh Connell. Tiio Federal Chemical 
Connell is, us Is well known, composed of nominees 
of all the large Swiotles In this eountry whos(‘ 
Interests are concerned with (ho various branches 
of pure and applied chemistry. Whilst liie precisr* 
terms of eonslilutlon of these various todies are 
not yet defined it will be seen that fhe draft 
scheme, now rapidly approaching coinfdetiori, aims 
at the organisation of a ii(‘tvvork of bodies, eaeli 
reju’esentlng one science In one country, and that 
each of these units is umler the a‘gls of Die National 
Researeli Connell of its owm wunlry and is in 
conimnnieation with the liody n'i>resenDng its own 
scienee in other countries. Thus, Die British 
Federal Council for Chemi.slry comes under the 
Britisli National Beseareli Connell and is to be 
brought into coniinunleatlon wIDi Die eorres]x>nding 
foreign elKunioal Councils by forming an integral 
part of the Tnter-AIlled Confederation of Chemical 
Societies or Die Internatioiinl (Diemleal Council. 

The events of Die last few' years have h‘d to 
certain limitations in the scope of the International 
Researeh Council; the w'ork of organi.sation is now 
pnx'eedlrig between the Allied nations, enemy .and 
neutral nations at ])resent taking no jiart in our 
deliberations. Tlic whole organisation is thus not 
international hut interallied; certain changes In 
nomenelature may prove in consequence desiralile. 

Concerning Die exclusion of the Central Nations 
from the “International Researeh Conneil ” it is 
interesting to note Die t(*rms of an imixirtant 
declaration made by Die Inter-Allled Conference 
on Intc'rnationnl SelenDfie Relations Ipdd at Die 
Royal Society’s rooms on Oetolx'r 0 to 11, lOlS. 
The Declaration Is as follows: 

“Declaration In regard to Enemy Nations.” 

“ When more than four years ago the outbreak 
of w'ar divided Europe into ho.stlIe camps men of 
science were still able to hope that the eonelnslon 
of peace w'onld Join at once the broken threads, 
and that the present enemies might Dkmi once 
more be able to meet in friendly conference, uniting 
their efforts to advance the interests of acieiu*c: 
for ever since the revival of learning In the Middle 
Ages the prosecution of knowledge has formed a 
l)ond strong enough to resist the strain of national 
antagonism. And this liond was strengthened dur- 
ing the latter part of last century, when branches 
of science developed requiring for their study the 
'Co-operation of all the civilised nations of the world. 


International Associatlous and Conferences rapidly 
multiplied, and the friendly Intercourse hetweeii 
the learned representatives of different countries 
grew more intimate, in spite of their political 
differences, which vv(Te admitted, but not insisted 
iijion. 

“ In former times war frequently interrupted 
the co-operation of individuals witliout destroying 
the mutual esteem based on the recognition of 
intellectual achievements; peace then soon effaced 
the scars of a strife that was ended. If to-day 
the representatives of the SekmDtic Academies of 
Die Allied Nations are forced to declare that they 
will not he able to resume fiersonal relations in 
seientitic matters w'itli their enemies until the 
Central Powers can be readmitted into the concert 
of civilised nations, they do so with a full sense 
of responsibility, and they fe«‘l bound to record the 
reasons W'hich have led tliein to tills decision. 

“Civilisation has Imixi.sed restrictions on the 
conduct of nat ions wdiicli are intended to serve tli(‘ 
Intere.sts of humanity, and to maintain a high 
standard of honour, such as the recognition of the 
sanctity of treaties— especially tliose designed to 
apply to a state of w'ar and Die avoidance of 
unnecessary eriielDes infllctial on civilians. In both 
DiCvse respects Die Central Pow'ors have broken 
the ordinanee.s of civili.sation, flisregardlng all con- 
ventions, and unbridling the worst iiassions wdilch 
the f('roeity of war engimders. War is necessarily 
full of cTueilies; Individual aet.s of barbarity can- 
not be avoided and Iiave to be borne. It is not 
of lh(‘.se w'e .sp(*ak, but of tlie organised horrors 
('iieouraged and Initiated from above with the sole 
object of leiTorising unoffending communities. The 
wanton <l(\strucDon of propc'rty, the murders and 
outrage's on land and sea. Dk' sinking of hospital 
ships, the iirsull.s and lorlures intlicled on prisoners 
of W’ar, liave left a slain on the liistory of the 
guilty natlon.s, wiiich eaimol: tie removed by mere 
compensation of Die material damage intlicled. In 
eu'der to restore Die eonfidenee W'iDiout w’hich no 
seientitie inlereourso can be fruitful, the Central 
Powers must renounce Die political metliods which 
h.ave led to Di.^ alroeities and have shocked the 
civilised world.” 

Since this di'Clnration has r(‘eeived very general 
adherence the (lUesDon of the ultimate entry of the 
Central Nations into our organisation w'oiild seem 
to he posljioned indofinitely, or at least until a new 
generation assumes the administration of seientitie 
affairs. 

The po.ssibility of Die admission of neutral nations 
into the Confederation lias led to much di.seussion 
and presents dlffieiiiDes. ’riius, in a subject like 
a.stronomy, at present without commercial appli- 
eatioii, no valid rea.son seems to exist for not invit- 
ing the immediate eollalxiration of neutral nations 
—in fact , the only ground for exelnding the Central 
N.'itions lies in the fact that evil eommimleaflons 
corrupt good manners. In a subject like Chemistry, 
with iiow'erfnl ec*onomlc iKitentialities in iH^aoe and 
Immense military applications in wiir. obvious 
dangers attend an allianee willi nations with whom 
w’e are not inseiiarably bound by the ties oi'cated 
by the spilling of blood and Die ontponring of 
treasure in Die eommon di'fence. Inclusion in an 
Inter-allied elieinleal federation should have a large 
financial and economic value; It is difficult for us 
to contemplate witli indifference the entrance of 
a neutral nation into Die interallied chemical 
federation and slmultaneou.sly Into the correspond- 
ing organisation wdiich will no doubt be created 
by our enemies. This whole qpesDon calls for free 
and candid discussion and for the earnest atten- 
tion of the International Research Council, 

A few of the advantages to be derived from co- 
operation may now be considered. In such a 
science as Chemistry, with Its vast ramifications 



2i0 T INTER.ALLIED 


in both pure and applied science» the utmost need 
exists for the publications of compendia In which 
are resumed, wilhiu u moderate compass, all the 
essential details concerning any brancli of our 
knowledge. If it. wore possible, whenever informa- 
tion was desired on the state of knowledge con- 
cerning any oliemical subjc'et, to turn to a book 
of reference with tljc ciTtainty of finding all the 
necessary particulars recordi'd, it Is obvious that 
the velocity of increase of chemical knowledge 
would be very greatly a(*e(‘lerated. Beilsteln 
attempti'd to i)iovi(k‘ such a comi)eudiuin of the 
preparative side of organic cliemistry and the in- 
valuable elia racier of his Handbook led to its ulti- 
mate ac(piir(‘m('iil liy the German ('hemical Society; 
Friedliind('r‘s compilation and annotation of patents 
bearing on tlie coal-tar colour industry in part 
also tills a ga]). The great fields of physical, in- 
organic, and technical Gliemlstry have not yet bcMMi 
summarised and indexed with similar completeness. 
The establishment of an organisation for the com- 
pilation and publication of compendia cx)V('rlng the 
wliole held of chemical knowledge naturally falls 
to an inter-allied chemical federation; it Is a huge 
task and wdll call for the co-operative expenditure 
of vast amounts of (dVort and numi'y. It is im- 
possible to doidd, however, tliat. its achievement 
would repay its cost manyfold in (li(‘ stimulus 
which w'ould result to clicmical dlscoviuy. 

The whole i)]-ohlem i»r(‘scnted by the rapidly 
increasing bulk of (*hcmical jaiblicallons Is one 
which urgently calls for attention. Terhaps I may 
he allowed to illnstrat(i tliis point by a reference to 
my own exj)crieii('e. I had the good fortune to fall 
under the chemical tutelage of a man wdiosc wide 
and accurate knowledge of original clicmical litera- 
ture was the envy and (icspair of all who came 
into contact with lilm. The desire to have at hand 
all our p<‘riodical llteratui'c W'as thereby inculcated 
and led to my ac(iuiring complete series of between 
thirty and forty scientific journals at an e.\i>endi- 
ture of several thousand pounds and a running 
outlay of about a pound a day to keep the series 
complete. Furl her, it is probably no longer 
possible for any individual or public body to ac(iuiro 
the complete set of journals wiiich the w'orker in 
(’heinistry must have at hand as an aid to original 
research; practically all arc now ab.sorbcd In our 
great libraries. One iiossible remedy for the dltli- 
culty wiilch is thus arising seems to present itwdf. 

ft is now' customary to publish in our great 
journals all contributions wliich contain any new 
knowledge; comiiara lively few, how'ever, of the 
many tliousaiuis of iiajiers which have been thus 
published during the last century or so are essential 
to the worker. An intx^r-allied chemical council 
would not encounter great ditficulty in selecting all 
the papers of permanent value wdiicli have been 
published hitherto and presenting tlKun for fresh 
publication in a new journal; tb(‘se essential contri- 
butions might be published in ebronologieal order 
with cross-references. Such a publication should 
furnish a powerful stimulus to original work not 
only by placing all the past technical literature of 
l>ermanent value in the hands of the chemist of 
moderate means but by setting a standard for 
attainment which could not fall to raise the general 
level of original chemical research. The need for 
some re-piibllcatlon scheme of tljls kind led, no 
doubt, to the Alembic Club Reprints; thi.s enter- 
prise, useful as it has been, Is not on a sullieiently 
extensive scale to meet the obvious requirements. 

Among the set of journals in which our chemical 
knowledge Is contained an immense duplication of 
systems of abstracting occurs; many original papers 
are abstracted five or six times In as many journals. 

An excuse Is often advanced for this duplication 
by stating that each journal presents In an abstract 
that aspect of an original paper likely to be of 
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special Interest to one particular circle of readers; 
a little reflection suggests that the excuse is not 
valid. If an original paper contains matter of 
I)ureiy selentiflc Interest together with matter which 
is purely technical it may be assumed that the two 
asi>ects of the subject presented are intimately 
related; if the scientiiic part is disregarded in an 
abstract for a technical journal it may be concluded 
that the abstract loses in value to the technical 
leader. In any case, however, no one can doubt 
that nuicli money and effort are annually wasted in 
the duplication of abstracts. All attempts to 
dimlnisli this waste, and they have been many, have 
been hitherto futile; one of the great objects of an 
inter-allied chemical federation should bo the 
organisation of a eomiilete and simple system of 
chemical abstracts. 

It may be noted that lli(‘ production of compendia 
and the publication of abstracts are closely inter- 
connected. If an organisation for the production 
of abstracts w^ere in existence, together with an 
ellicieiit system of ind(‘xing, the j>roduetlon of a 
compendium of knowhalge on any branch of 
('hemistry would involve little more than a con- 
densed transcription from the index. Much 
economy could be etTected if each chemical journal 
were to i)repare abstracts of all its original ])apers 
whilst any one number was in the i)ress and to 
Issue these abstracts to central bureaux established 
to deal with the editing, translation and publication 
of abstracts. 

In working out tlie details of any large scheme 
of publication such as would natui'ally have to be 
executed by an Intor-allied organisation, one 
furthp diliicult problem will naturally arise; the 
que.stion of the language or languages employed for 
{)uiq)ose.s of publication. Hitherto, it seems to have 
been tacitly assumed that German is the most 
suitable language for scieutitie publications; this 
lias always seemed to me an unwarrantabie 
assumption. 

The French and lOngllsh languages are probably 
eacli known to a much larger number of peojile 
than is German. The two former languages are 
ters<\ French by the iireclsion of moaning which 
attaches to its phraseology and English by its large 
vocabulary; both scorn to be easy to li.airn badly but 
very di (lieu It to Jearn well, mainly becaus<_' they are 
largely dominated by that subtle cliaraeterisl.ic 
desiuibed ns literary style. German S(‘oms to be 
diliicult to a beginner but, once the rudiments of 
the language have boon aeipiired, further jirogress 
is rapid; it is entirely devoid of literary style in the 
sense in whieli that term Is applicable to English and 
French, and much of the heavy and careless writing 
found in English scientific journals Is possibly trace- 
able to Gi'nnan influence. The Teutonic languages 
are very voluminous; a comparison of tlie English 
and German versions of any document will show 
that the latter oecujiies nearly one-half as much 
again of print as the former. The number of 
educated persons outside Central Europe who 
cannot read either Englisli or French and the 
number who, not knowing tho.se two languages, read 
German, are probably both negligibly small. It 
seems to be indicated that simultaneous publication 
of collective chemical works in French and In 
English would meet the needs of the whole civilised 
world, as distinct from Central Europe. 

Although but few of the many activities appro- 
priate to an Inter-allied chemical federation are 
touched iiT)on in the present note It will jierhaps 
be objected that the projects fore.shadowed are on 
too large a scale. It must be pointed out that 
every scheme for continued action on any scientific 
subject of general importance which has b^n 
established In the past has been found, within a 
very few years, to have been cast In too small a 
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mould. All our organisations for publication, all 
our establishments for original research, and all 
our budgets for financial expenditure, whether of 
recent or distant date of conception, are so inantli- 
cieiit as to impose serious limitatlon.s on scleiitlhc 
progress. No om? generation is capable of grasj)ing 
the effect whicli the coiistanl accel(‘ration of .sci(‘n- 
tlflc effort ha.s on tlu' Jiiagnitude of th(‘ scale? neces' 
sary to scientific opera tiou.s a few y(‘ars later. 
What would the organic chenii.sts of fifty year.s ago 
have said if they had b(vn told that, <*arly in the 
twentieth century, oo oiM^rative elTort would be 
searching the wlioh' world for niinenil oil and .sell- j 
ing a highly purliic'd, carefully reclilied light pelro- 
hnjm at a price (*onsid(‘rably lower Ilian th.at i>aid 
for soda -wa I or ? 

It may also be ohji'cted that .schemes for federa- 
tion will cost an enormous sum of money whicli W(‘ 
can ill afford; it is jirecisely liecause W(‘ can ill 
aftord fresh expcnditiin* lli:it p;irsiinony is impos- 
sible. Should we di'cide not to iniderl;iU(‘ lieavy 
finMiiel.nl resixmsibiliticf^ In conneclion wilh Ihc 
(extension of scienlitlc disi'ovi'ry 11 is ciTtain llt.'il 
otlier nations will (‘iiihark on a large expenditure 
for (his ]mri)()se and jiisl as c(*rlain lli.at (hose 
natitms will receive an aniph' n'ward in the Inlcl- 
h'ctu.al and iii.atcrial bi’iu'lifs wliich nni.^Jt ac<ni(‘. 


Discussto.x. 

Dr. D. W. WASumiaN said that Iiefore the war, ns 
Sir William Tofie Iiad poinUxl out, we had beam 
eoulent, to deiieiid to -a w'ry large degive upon 
Germaily for the eonipendla and compilation, s of 
scientific litcratune It seemed to him tliat this 
was largely due to two reasons, fi'he firsl w.as that 
work of this kind did not ref]tiiie originality or 
ability of tlie highest onh'r, and a.s Jong as tla? j 
Gei’irians were doing it tlie nest of Ihe world had ; 
preh'rred to devole tlieir (diVirts l.o work wdiicli ! 
they considered of grealer ini|M>rlance - (luit of j 
carrying out original nesearcii. Tlie .second neason ; 
was that Germany had ('duca<('d such large nnm- : 
Ikws of cliemisls in com [in risen witli the rest of | 
tlie world tli.at she had had a Iarg<' niimher of j 
men to draw upon to carry out enterprises of I lie 
kind. Since tlie war they had apiu’ociated on(‘ of 
the great dangers of eominitling to Germany tlie 
*!isk of nnderlak'ing tills Jiedd ojf eiieniical (dfort - 
iiainely the fact that It was in one rcsiiecl a sulille 
(h iinan prop.aganda. 'i'he world had come lo 
i)cliev(i, b(X*anso of tlie voluminons eliaracler of 
Orman chmidi'al literal iirc, and the many inidt*r- 
takings xvliich siu' carried Hirough in coniuH*iion 
witli chemical literntiin'. tliat clunnisiry was a 
German scimice, a jioint of vi(nv whicli was not at 
all jiislitied, Tii(*y now apiireclat<‘d the necessity 
of taking over this important p.art of chemical wmrk 
and of carrying it out tliemsidves. It s(*enu‘d to 
the chemists of Anieriixi that tlie most pracilcal 
inetliod of cari-ying out tin* hlhliograjiliic work 
wlileh tlmy had nndi'r consideration w.a.s not lo 
attempt to linaiu'c or diiv'ct it, or to conlrol It by a 
C'ential anllioiity org.ani.s('d under an Int.er-Alil(‘d 
Ohemi(‘al Union, lint rather for that Union to lay 
out tiie field, to (h^clde the different tilings whicdi 
were to be done, and to n.s.sign the re.sponsihility for 
each of the undertakings to (lie different nations 
gathered together in ihe organl.stition, with the 
understanding that the editorial and tlm financial 
responsibility of each undertaking would ho cciiI ixmI 
In the nation to which It wa.s assigned, and that In 
carrying out the work each nation would ufllise 
the services of tho.se chemists and Investigators 
who were best qualified to prepare the dlffertmt 
sections of the work undertaken. In connection 
with the subject of cbemical abstracts to which 
^iir William Pope had referred, there were many 


difficulties In the way of making this undertaking 
a central International one, and it was these diffi- 
culties whlc'h, In the past, bad iirevimted any co- 
operative effort wiiatev(?r in that direction. In 
America, however, tliey felt a great desire to do 
everything possible to bring alioiit the maximum 
practical dc'grec of co-otHwalJon in f li(‘ pn'paration 
and publication of chemical abstracts with the 
maxiinnm .saving of time, (‘fiort, and momw, and It 
svhuikmI fo them flint the best iiKsins of accomplish- 
ing this, or, at all events, fur starting it, was to 
arrange a system of exi'hange of absiraet.s betw<?en 
Ihe difftuxml; ahsIraiT journals now establislied or 
whicli niiglit he ostahlislu'd in flic future. For 
exjiiujilo, suj)i)ose it wore understood that In Eng- 
land tlio editor of liio abstriK't iounial arranged 
wilh llmse res[)onsibIe for all piililleations in the 
Ilritlsh l.sl(‘s and with (xu-lain sidirU^d ones from 
the (jonfinent lo reom’vi' from them th(*ir page 
proofs previous to publientioii. ilmt would imme- 
diately effixT a saving of time, d'heri from those 
pag(? proofs lh(‘ Knglisli absl raptors would make 
th(‘ir abstracts which would be [mt into type for 
the abstract joiirnnJ, ami i»age [iroofs of those 
ahstnmts. as .soon as av.iilahle, would be sent to 
Ani'U’ii'a, France, and other (’ouiitries which had an 
aiisl racl journal, Tli<* editor of t he abstract journal 
ill (‘a(‘li country wamid flum make us(? of tliose page 
profifs ill so far a.s he found liaun satisfactory and 
of the nature whicii Ids naiders desired. This 
exchange (Yuild he (‘Ifected Ih'Iwci'ii all (lie countries 
puhlisliing ahsi.rac't jouiaials. With an /lir-inail ser- 
vice across fh(‘ Atlantic tlie .sniiig in time would 
he (‘ven gnxater. At the [uvsmii. linx' lie believed 
tJiat it took (>n the average six weeks hi'tween the 
dati' of pnbli(*al ion of a [laper In .‘i Kuropixnn journal 
and that of the publication of an abstract from 
it in an Ana'rican jonrn.al. \)y the mclliod of co- 
(^[leraMori wliicli h(‘ laid suggesti'd a great deal of 
tliat. time would fie savi'd. In America they cstl- 
mat('d Dial IIh' cost of [U’ejiaring tlie abstracts was 
about 20% of tile lolal cost of iin^paring their 
ahstiact journal, ami lie suggested that as inucli of 
that, 20% as i>o.ssihle miglit lie savisl liy some such 
system of International co-op(‘rat ion. 

Professor II, E. Armstuoxc said that the great 
impoi’taiico of the Inter AIIhmI movmiient simply 
lay in the fact that, they wen' trying to come 
together and to work logeilier. He fidt tliat the 
n(lv;in(ages arising from such an ex(*liange ns Dr. 
^^ashhu^Il liad sngg('sted h.ad Ix'en very much 
und(*r-paiiit('d. A sy.s(em such as he liad indieatix] 
miglit very ixasily Ix' hrouglit into oix'ration with 
great advantage, bolh from the slandiioint of tirae 
and expen.se if they only had I lie will to work 
logi'tlier. During tiu' [last twmity years it had 
been lui]>ossil>le ever to bring about co-oix'ra tive 
action hetw(‘eii (lie Society of riiemieal Industry 
and the Uliemu'nl Sochi y of Uoiidoii. Indeed It 
W'as only within tlu' last fc^w months that the two 
Societies Iiad iM^gnii to work fogellier with a view 
to [irevontlng the overlapping of abstracts. 
Tw(mty years ago Profo.ssor NWyes, Ihc Editor of 
Ihe Aineri(xin Uhendcal Society’s .Tonrnal. and he 
had tried to bring about a conjoint scheme of 
nhstraoting for the two Societies, hut had not suc- 
cfM'ded In overcoming the opjiosiMoii to Hie scheme. 
The war had done somcHiing in the way of forcing 
Hicni fo (’onn' ti^gctlim*. If the Federation could 
come to an agnvment as to what (‘ach of them was 
lo do that would he a great achicvi'inent. The 
iK'cossary fimd.s would Ix' found when the will was 
Hiere to do tlu' work and when thi\v got the right 
plan and the right organisation. Sir William Pope 
had said that German was a language without 
literary form and that the Ilritlsh style of writing 
had boon spoiled by It. He himself took the 
opposite view. We had grown slovenly lu our style 
of expression. He held that their mission was to 
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put before chemists something which would attract 
them, which would cause them to read, and which 
would be of some advantage to them fis literature. 

Dr. J. C. Cain, referring to r>r. Washburn’s sug- 
gestion for an exchange of abstracts, staled that as 
Editor of the “ .Tournal of the Chemical Society " 
he received at the pn‘sont moment advance proofs 
of chemical abstracts from America and that (he 
American journals received advance jiroofs of the 
Chemical Society’s absiracis. Thus the suggested 
interchange of abstracts was at; present going on In 
England and America. 

Dr. W. r. Wynnk said that reference had been 
made to the question of compendia and to the 
efforts which had been made in the direction of 
supplementing, and, ns they hoped, rei)lacing the 
present imi)erfect literary form with a better one. 
It was very difficult to arrange concise compendia 
of chemTcal literature and at the same time give 
them the literary style which they all desired. 
The models which the German Chemical Society, 
through Deilstein and others, had given them had, 
by long experience, been found to be the most con- 
venient for purposes of reference, and that was 
what was required In comi)endia -an easy method 
of reference. The Committee which had been set 
up by the various chemical societies and societies 
associated with the chemical industries had drawn 
up a detailed scheme for preparing these com- 
pendia. which would take eight or nine years to 
complete. If tlie work were to be done it must be 
begun at once. He suggested iliat, one of the most 
important things the Tnler-Allled Couneil could do 
was to give Instructions for this great work to be 
proceeded with. 

Mr, H. IIinuERT submitted that one of the weak- 
nesses in connection with chemical literature was 
the method adoi>ted in Indexing certain journals, 
w’hich made it difficult to find the facts sought for. 
He had recimtly given eonslderable attention to the 
art of abstract Ing or of searching chemical lltera- 
lure. One of tbc weaknesses of his training lay 
in the fact that he had never been taught how to 
search tlie literature. In a recent article which he 
had contrlb\i(ed to an American journal on the 
subject, he had attem])lcd to indicate a general 
outline of a metliod which the student could adopt 
with some idea of as.slstlng him in tins work. 

Dr. T. M. IvOwuY said that one of the subjects on 
which co-oyxiwatlou was desired was that ridating 
to articles for the supply of stocks of uncommon 
chemicals from which rc.searcliers could draw with- 
out having to go back to the original raw materials. 

Professor Aumstronc. pointed out that this matter 
was under the consideration of a Committee of 
the General Council. 

Sir WiM.iAM Pope, In reply, said that what they 
were all very anxious to do at the present time 
was to elicit as wldcsT)read expressions of opinion 
and as many suggestions as possible. Referring to 
what Prof. Armstrong had said on the subject of 
compendia, he pointed out that Dr. Wynne had 
probably set a perfect example of what was wanted 
in his article on “ Naphthalene " In Thorpe’s 

Dictionary of Applied Chemistry,” and If it were 
possible for the whole of chemical literature to be 
reviewed in a series of monographs of that kind, 
there would be no need to discuss the question 
further. 

The session concluded with an eloquent address 
by Professor C. Moureu (President of the Inter- 
Allied Council), delivered in French, on the life 
and work of the late Sir William Ramsay. 


RECEPTION AT THE IMPERIAL COLLEGE, 
On Tuesday evening a large number of members 
and guests attended a reception at the Imperial 
College of Science and Technology. 


CONFERENCE ON POWER PLANT IN 
CHEMICAL WORKS. 

The first Conferenc*e of the Chemical Engineering 
Group was held at tlie Salters’ Hall on Wednesday, 
July 1(). 

The President expressed his great pleasure at 
l>elng able to open the proceedings of the first Con- 
ference of the newly founded Chemical Engineering 
Group of the Society, which was setting such an 
excellent example of energy and activity. The 
work of the Conference was of exceptional Interest 
and came at a psychological moment. In a sense, 
practically all the work of the (Conference was de- 
voted, directly or indirectly, to problems of fuel 
(‘conomy. All who were connected with engineering 
work in any form whatever were aware of the 
extreme importance from the technical and com- 
mercial point of view of exercising the utmost 
economy in the use of fuel. Possibly In this country 
we had not, been as careful in that resix^M, as we 
might have Ikhul He had heard it said that one of 
onr difiiciiltlos had been that coal had been too 
oheai), and con.sequontly wc had not 1 reated it. with 
that respect, which it. deserved. Ho did not think 
tluit reproacli would be nttered any move in (he 
future. We wore faced not only with a great In- 
crease ill the price of fuel “Mint might not Im' an 
unmixed evil- -but we were face to face with a 
very serious diminution in the oiiiput of coal, and 
that, on the eontrary, was a subject of the utmost 
gravity. (Coal was the only material for exiiort in 
any quantity that we possessed in this comitry, and 
it was only by the utilisation of that: raw matorial 
Hint tliis country could live. The producHon of 
coal, therefore, w'as of the greatest and most vital 
importance to the whole nation. It w'as only quite 
recently (hat the failillc had been rudely awakened 
to tlie fact lliat our coal iirodiiction was falling off 
.seriously. As usual, the Rrliish public never saw 
any trouble coming until it had come. 'Those wdio 
jiad been in close touch wdth coal mining had seen 
*lhis coming for many years. Many of them 
had said, and had had no hesitation in saying, that 
the moment the Minimum Wage Act was introduced 
the coal product Ion would necessarily fall off. 
Facts had borne out only too accurately the truth 
of that prophecy, and with every snccessivo in- 
creas<> in tiie minimum wage there had been a corre- 
sponding diminution In output. As far as he re- 
membered, the coal mining industry was the only 
industry of any Importance that had a definitely 
fixed minimum wage, and In the .same way the coal 
mining industry was the only Industry of any Im- 
portance in which the output per man engaged had 
bCMjn steadily falling off. When faced with these 
definite facts, it was difficult to avoid the deflnlP* 
conclusion to which they pointed, and he personally 
was convinced that the low outputs to-day were 
due to the high minimum wage and to the fact that 
whether a man worked or not he got his ])ay. A 
Durham pitman’s explanation of the minimum 
wage was that it was what they received for going 
down the pit, and If they wanted any more they 
must work for it. Many of the miners were quite 
satisfied with the minimum wage, and as long as 
that position remained we should be faced with low 
production. It was the duty of those in the 
chemical industry to make the best of these condi- 
tions, and to see that be the output great or small, 
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it was utilised to the utmost fraction. That was a 
big problem, and it was essentially one to which 
(lieir discussions at the Conference would be de- 
voted. He therefore looked upon the Conference 
us of lmi)ortanc(i not oidy to th(‘ chemical imluslry 
but to tii(‘ industries of tlui mition at large. They 
had met umler very favourable aus|jic(‘s by the 
kindness of tlie Salters’ Company, one of the ancient 
City Gtiilds, who had so kindly i)laced tljcir magni- 
ricent biiiidiug at the disposal of liie Soclol.y. Th(‘S<‘ 
Guilds wert" Associations of men engaged in soua* 
i)articular branch of commerce or Industry who 
met logiMiier and worked togetlier for (lie common 
good of tile particular industry with which iiiey 
were coneerned. They w'ere iK‘rhai)S the most 
democratic* institutions that could Ix^ imagined. 
Every craftsman had had a free voice in the con- 
duct of their affairs; in the early days of the Guilds 
industry was not dominated by a comi)aratively 
small caucus, but th(‘ (mtin* indu.stj-y freely and 
democi*atically discuss(‘d tlieir action for their 
common good. In many stmses the.se Guilds 
were the predecessors of our modern 'I’rades 
Unions, but there was om^ essential difl’erence 
— the Guilds puni.slus] a man and lined him 
if he did bad Avork or did too litrle w'ork, 
W'hilst the Trades Unions lined a man if he did 
too much! Until the Trades Unions con id take a 
lesson from ttu‘ okl Guilds and act on broad honest 
dimioeni I ic lines, we were certain to have ditlicul- 
ties. lie believed, however, that gradually and 
slowly the hssson w'ould inmetrate through all ranks i 
ill the country. We could not help seeing that the 
greatness of P.ritain had Ixani built up by the In- 
dustrii's wdiich the old Guilds had erected, and if 
W(‘ wanted to maintain our industries on the footing 
to wdiich they had been brought by the Guilds W’c 
should have in w'ork on similar lines to the Guilds, 
ddiose tw'o ])oints w’ere necc's.sarlly most, closely 
connected, ft all came back to the s;nne thing, that 
if we want(*d to maintain our position as a nation 
w(‘ must produce to the utmost of our capacity, and 
wc must utilise wtiat wo iiroiliKcd to tin* very be.st 
possible advantage. Tin* first (lait of the problem 
W'as essentially a jiroblem of the worki'r; the 
second part of the problcmi w'as es.sentially a i>rob- 
lem foi* the scientist. Tliey had nu‘t to discuss that 
l*arficular aspect of tin* question, and all tin* papers 
wdiich we?*e to lx* read tend(‘d dlicctly or indirectly 
in tlmt direction. In ojx'ning the first (’onf(‘rence 
ef the Uh(‘niical Engineering Group he could not do 
belter than call upon one who had had a high 
reputation for many years as a chemical engineer, 
and wdio had shown how' to (‘conomise and nlillse 
fuel to very great advantage, viz., M. Paid Ke.stner, 

M. Paui. Kkstneu said that if Ills caret*!* had been 
!tuce(‘ssfnl it w^as because of the kind welcome he 
receiveil in ids early days wdien he ns(*d to come to 
this country as an inventor; he r<*eeived more 
assist an(*e and help in this eoniitry than anywhere 
else. One often heard that, the English were re- 
served and con.s(‘rvative, but so far as he personally 
w^as coneernetl lie could prove that that wms not 
tlie fact. With regard to the w'ork of the Groui), 
what Would the chemical industry be without 
cli(‘mlcal i*ngiiieeidngV It could be ‘said (liat the 
first page of the liistory of the ehemical industry 
had b(*eii wu*ltten in England. It had had its origin 
in this country, and yet It w\as snriirising that when 
English ix'oplo wrote about ehemical engineering 
matters they very often forgot the names of Eiigllsli 
nien who liad help(*d to found the industry. For 
Instanee, tlie name of Howard, the inventor of the 
vacuum pan, was most fn miliar abroad, and yet 
It was almost totally unknown in England. He w*as 
very glad to be present at the orxining of this first 
f'Onference, to see that chemical engineering was 
regarded as an Important science, and also to wish 


the new ISeetlou of the Society of Chemical Indust ry 
every prosixrity. 

The ruK.siDK.NT Uien c*allf‘d upon Cajitain Goodw in 
to read his paper on “ W:i.s(c-hcat Hoilers and 
Pulv(‘rl.sed Fuel in CJiemii'al Uactoi-irs.” 

WA,STE-HEAT HOILERS AND PUI.VERiSED 
FUEL IN (!HEMI(!A[. FACTORIES. 

DY C. OOODWIN, A.C.O.l., A.Al .I.V.ST.C.E., D.,SC. 

Eilieient utilisation of fuel of evtu'y kind is an 
obvious national necessity, and wdiile fuel costs are 
not always a vJlal item in the manufactured cost 
of chemical j>ro<luets, no apology is lU'ccssary for 
examining the iiossibilities of w'ast«*'h(*at boil(*r.s 
and pnlveri.sed fm*l in cliemical factories. Of their 
application to sioelworks, metallurgical plant, 
cemeiil works and power stations, niueh has been 
written; imlverisi'd fm*l In particular is attracting 
full attention and a report by Mr. L. ('. Harvey is 
shortly to be published undiT Goveinment auspices 
descriptive of Iate.st American piactice.* 

Tile ailoption of seii'iitihc and properly proved 
devices for the reduet ion of waste is one method of 
seeuriug higher economy and wasle-lieat boilers are 
.selected merely as an example; tin* other method, 
increast! in jn-imary efficiency, is i*xemplified by the 
ai>plication of inilvcrised fuel. 

Chemical (‘Ugirn'crs derive iieltlier satisfaction 
nor profit from general de.scriptions and comparisons 
of plant and processes nor would then* he room for 
them in this conlribution, but an abbreviated biblio- 
graphy regarding pulverised fuel is apixuded for 
Gie use of tliose who desire to study the subject in 
greater ticlail. 

Part /. Wuntv-hmt boilers. 

The W’uste heat, of factory chimneys is often partly 
reeov(*red in Gr<*en or otlier economisers, wdiile for 
puddling and other metallurgical furnaces waste 
lii*at boil(*rs are being increasingly adopted. The 
lieai from the exhausts of int(‘inal eombustion 
engines has, liowever, freipiently ix'eii allow'ed to 
go to w'asli*. while in eliemieal factories that in the 
gase.s from lime kilns, fusion ixits, roasting, rev(*r- 
beralory ami other furnaces is but raiely utilised. 
The n'coverable lieat in sueli “ w'astc ” gases 
depends jiot only on their temiieratnn* but on their 
averagi* specific lieat and the reduction In tempera- 
ture which is pcrmi.sslble before corrosion occurs. 
Furnace ga.ses usually consist mainly of oxygen, 
nitrogen, carbon monoxide, and carltori dioxide, the 
six*cifie heat of ihe first, tlirei* ix*lng OfiOS cal. per 
cb.m.; aqueous vapour may be taken as O-fiOr) and* 
ejirlxni dioxiile 0-41] cal. iier cli.m. Tl)e.se figures 
are fairly correct at about 200° U. and are sufli- 
eiently accurate for the temperatures usually 
obtaining in wuiste-heat hollers. The availiihle heat 
from op(‘n lieartli steel furnaces has lx*en calcu- 
lated in a different way and very completely by 
T. R. Mackenzie, wlio also deals w’ith tlie theoretical 
eonsideratioiis underlying the design of waste-hent 
boilers, t but otherwise the literature in eonuection 
with this suhli*^ seems almost, non-existent. 

The heat in caIorh*s, If, available per minute 
may be exiiressod by the equation 
H SxQ(T,-Tj. 

S is tlie av(*rage specific heat of tlie ga.sc^s in calories 
per ciihie metre; 0vt2 may lx* taken as an average 
figure in most ca.ses. Q is the quantity of gas in 
cb.m, per minute, T^ and T, are the initial and final 
temperatures of the gases in ° C. 

If in any particular case it is possible to reduce 

» “ Pulverised coal systoms in America.” Special Report 
No. 1, Fuel Research Board. H M. Stationery Dffloe. 
Price 6i. net. (Published since this paper was written 
SCO this J.. 1919. 190 R). 
t J. Iron and Stool Inst, 98. 3 1 9-348. 
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the temperature of the gases below 100 ® 0 . a small 
allowance must be mado for the latent heat of 
vaporisation of the moisture present, which then 
becomes available. This is possible when the gases 
leaving the boiler pass through a feed-water heater; 
to permit of this, induced draught is usually neces- 
sary and every precaution luu.st be taken to avoid 
excessive corrosion in the feed-water heater owing 
to the low exit temperature of the gases. 

As an example from the author’s experience, 
we may take the case of a lime kiln from which 
60 cub. metres i)er minute of gases were discharged 
at an average temperature of 525° 0. As a certain 
amount of sul[)hur dioxide was present, it was not 
tliought advisable in the lirst instance to reduce the 
temperature of the gast‘s below 210° C., or about 
40° C. Jibove the temperature of the steam to be 
generated. Tlie available heat w^as 11-0-31x60 
X (525 - 210) -5859 calories (23,300 B.Th.tT.) iku* 
minute. The carbon dioxide In the gases is used 
in the electrolytic manufacture of sodium car- 
bonate and chlorine, and artificial cooling was neces- 
sary before it could be passed Into the cells. By 
passing the gases through a waste-heat boiler 
having a tliermal etticleucy of 60% and allowing 
7i% for radiation losses, 1700 lb. of steam i^r hour 
from and at 100° <\ would be generated at a pressure 
not excfH'ding 100 lb. iht square inch, and the cost 
of artificial cooling saved. The present cost of 
installing such a boiler exclusive of pipework etc. 
would be about £500. 

The gas and coke oven industries are probal)ly 
the ju’lnclpal users of fuel in Die chemical Industry, 
and it seems siirjul.sing that .so litlle has been done 
in Die past to utilise fully the available heat in 
suitable cn.ses. In gas works, coke is no longer a 
drug upon the niarlod and steam la required for 
producers and various jirocesses. In these and in 
coke-oven plant workiiig regeneratlvely, the objec- 
tion may be raised that if any more heat is taken 
out of Die gases, their temperature would be 
Insuffieient to maintain a projxw draught; induced 
draught would overcome Diis objection, and given 
suitable conditions for utilising the steam, waste- 
heat boilers should be quite remunerative after 
allowing for the power required to drive the fans. 



Seajc 


tJVaflte-heat Boiler for set of four conUnuous Vertical 
Gaa Ketorte. 

’t Fig. 1. 

Fig. 1 shows c.nne possible arrangement of a waste- 
heat boiler desii.^ed by the Bonecourt Waste Heat 
Boiler Co., Ltd.^,^ and ordered as a trial installa- 
tion for a Bta ndurd set of continnons vertical 
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retorts working under natural draught. It will 
bo noticed that by adjustment of the dampers 
the volume of gas passing through the holler can 
be adjusted to correspond with working require- 
ments. The gases enter the boiler at 7(10° C. 
and are purposely designed to leave at 300° C. in 
order to leave suilielent draught in the chimney; a 
b(‘tler utiJisatioii of the gases would be possible by 
using Induced draught. A boiler working with the 
waste ga.ses from a single retort “ setting ” will 
give 50() lb. of steam per hour at 100 lb. pressure, 
so that a gas works comprising, say, 60 retorts 
could raise 7500 lb. of steam i}er hour from and at 
100° C. lu return for a enpital outlay of about 
£4000 and with relatively small operating costs. 
When the enormous number of gas retorts, coke 
ovens, and also future low-temperature distillation 
plants are considered, it la evident that waste-heat 
boilers sliould be increasingly adopted in such 
works anil in connection with utilisation of sensible 
heat in gn si's produced by the super-power stations 
and by-product works of (ho future. 

Taking tiio cn.se of a gas engine, tests made by the 
Institution of (hvil Englneei“s show that at full load 
about 38/0 of the total available heat iu the gas Is 
exhausted into Dio atmosphere and about 30% lost 
in the water jacket and by radiation. Taking a 
1000 h.p. gas engine, the equivalent full load steam 
production based on 60% thcrninl boiler efficiency 
i.s 2250 lb. of steam per hour, equivalent to about 
280 lb. of coal. Allowance must be made for 
interest, depreciation, maiiitenaiice, etc., but taking 
coal at 35.S*. per ton, and 3500 working hours per 
annum for the gas engine, tiie net saving would be 
almut £4.50 a year on a capital outlay of £600 to 
£800. An apprccialfio additional saving can be 
eflected l>y using the prelieated water from the 
jacket of the gas engine cylinder as boiliT feixl. 

Important advantages are claimed for the “ Still ” 
combined internal-combustion and steam engine of 
which preliminary details have jnst. licen published.* 
The primaples Involved may be considered as a 
logical extension of the nielliod of utilising the 
waste heat from gas engines outlined nhov<', and 
comparisons of prime and oix^rating costs will no 
doubt lead to eonsiderable coutroversy. It would 
seem, however, that for chemical works when' gas 
engines are installed, the use of a wasto-lieat boiler 
is usually to be preferred. 

The amount of steam tliat can be generated In 
a wasfe-hoat boiler does not vary greatly witli the 
steam pre.ssiire required, and the difference bi'tween 
Die tempera tnre of the steam generated and that 
of the gases leaving the boiler varies between 30° 
and 80° 0. according (o the ty|)e of fire-tube boiler 
adopted. 

It Is not always appreciated that waste-heat 
boilers present a problem quite different from that 
of an ordinary boiler, and it is n common fallacy to 
suppose that the ordinary standard type of water- 
tnbe or lire-tnbe boiler will work really efficiently 
as a waste-heat boiler. Actually the surface ex- 
posed to the gases and the length and number of 
the tubes used require to be carefully calculated to 
suit each individual case in order that really good 
results may be obtained. In the author’s opinion 
I fire-tube boilers are usually preferable because It Is 
! impossible for air to leak into the waste gases and 
so cool them. Ix'akage of air through Die brick 
setting and excessive radiation are, on the other 
, hand, the great drawbacks of water-tube bollera 
I used for tlie recovery of waste heat, especially 
when working with induced draught. 

The following table In regard to a few sources of 
waste heat may be useful as Indicating what may 
be possible in analogous cases 


• Engineering, May 30, 1919, page 708. 
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In chemical ])rocesses hlj,di steam pressure is the 
except ioii, and In many factories rpianiitics of hot 
water are reipiired or can hf? (diiciently utilised. 
Waste-heat boilers are l,liercror(‘ liarticiilarly suit- 
able for chemical factori(‘s. For ^,ms engine Installa- 
tions of hsss than 100 h.p., liie amount of steam 
that eaii be grenevated is iisnaliy too small to be of 
any practieul use, |»ut in such cases considerable 
(‘conoiiiles may be efleelcd by insta Hinge water 
heaters instead of boil(Ts. In conjnnetion witli a 
gas engdru'. between 10 a ml IS gallons of wab'r ran 
bo raisi'd from 15^ to JKi^’ (\ per IMf.P. Iioiir in 
return for a V('ry small eai)ilal outlay. Fig. 2 



<rruf^ . 


Ruston Typ e Water B arter 

Fig. 2. 

shows in part section a “ Ruston type water 
heater which is neat and simple in design; these 
heaters should he made of a special grade of cast 
iron or else ** calorlsed ’* as described below. 


In some chemical factories both high pressure 
and low pressure steam are often required, the 
former for ppwer and the latter for evaporation and 
other processes. Proposals have been made to 
operate turbines or steam engines with high pressure 
steam discliarging at about (>0 lb. i>er sq. in. for use 
as low pressure steam throughout the works. The 
economics of this proposal, by which the turbine or 
steam engine practically acts as a reducing valve, 
are somewhat controversial, "Jlie use of waste- 
heat boilers v. ill, however, often reduce the coal bill 
and save long lengths of steam pipework. Except 
for purposes of power generation and to keep stoam 
dry, waste-heat boilers in ehemleal factories should 
not Ix" provided with superheaters. For normal 
lyiR\sof <‘vaporators, li(‘:iters, and the like, a slight 
degree of superheat is only required to compensate 
for condensalion in a long steam pipe lino, and it is 
a common fallacy to imagine that superluNited steam 
is an advantage wlien used in evaporator.s. Sup<'i'- 
heated steam In such eases acts like a gas and the 
rate of heat transmis.slon is less tlian when prac- 
tically dry steam is used, in which case condensation 
of the steam plays an Important part. 

()?i the other hand, high temijeratnn's are 
required for certain processes such as asphalt 
melting plant, oil stills, and various kinds of heat 
treatment. When Iiigh pressure steam as distinct, 
from snii(‘rh(‘ated steam is used, Hie apjiaratns musr; 
1 h‘ strong ('iiough to withstand the stresses due to 
the steam pressure, and this oftcji makes design 
difllcnlt or even im|iossihl('. In sucli cases, the 
Merrill pat<‘Tit proci'ss of tiuid lavit t ransmission is 
(iften applicable and is mentioned iiero as it would 
som(‘fiui(‘.s come under (he category of a iitlllser of 
waste heat. In th(' Ah'rrill i)roc(*ss a highly refined 
and till(‘r('d hydrocarbon mineral oil (free from 
carbon and having a fl.ash-polnt of ,*115'^ 0. and 
upwards) Is eontinuously circulated through the 
aj)f>aralus and (lirougli nests of liealing tidies or 
absorber coils, which latter are eitlier direct fired 
in a Fidcli ov<‘n or may adajited to utilise the 
waste heat from industrial fiirriaei* gases. The 
etlieiiaiey of hi'at transmission is liigh both on 
aceouni of increased “ (liermie head ” or difference 
of tmivperatiire, and beeansi' the b(‘at transfm* is 
from a liipild. 

Tlie wasl(‘ gn.ses from many inaieesses contain 
api)r('eial)I(' amounts of dust or no.xious gases. Dust 
Is a fre<}uent source of trouble iii vvasle-Iient boilers 
of the ordinary water-tube or tire-tulM» type, the 
dust s(‘t(lingon the water-tubes and brickwork con 
taining them, or tending to elioke nj) the fire-tnlies. 
The obvious remedy is to incnaise the velocity of 
(be gases sufficiently to pn'vent. dcjiosltion of dust, 
blit in the usual tyiies of boilers this is only possible 
at the extKMise of etlieieney. The Boneeonrt Com- 
pany have overeoine the ilifllenlly by using an Inner 
ni(‘tal tube, as sliowm in tig. the diameter of which 
is accurately ealenlated to give tin* desired velocity 
in any givmi eas«\ The use of the inner tube also 
eliminates the relatively Inactive central core of 
hot gas and enables tire-tubes of great(*r diameter 
to bo used. Mueli will di'peud inpon the nature of 
the dust in ealenlating the iK'cessary velocity, 
which varle.s between that eorrestM>nding to a 
lira light of between 1" ami 4" of watiT. Tho antbor 
has also devised a method of breaking up this hot 
core of gas ♦ eonsistiug of sjiii’als plaei'd Inside the 
lube at Intervals of about six feed, the spiral being 
niado with a i»iteh decreasing in th(‘ direction of the 
gas flow. 

Tubular boilers have been siieeessfully used la 
conjunction with arc processes for nitrogen fixation, 
the tubes being iinnirected by the nitric oxide pre- 
sent at the temperatures used. For high tempera- 
tures, and In cases where sniphur dioxide Is 
present at low temperatures, “ calorlslng ** or other 

• Fog. Pat. 14,1611 of 1916; this J., 1916, 1146. 
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protection for the tubes is necessary. “ Cnlorised ” 
tubes are now conimereially available, the tubes, 
which may be of steel, copijer, brass, or other melal, 
being heated in stationary or rotary retorts in a 
reducing atmosphere, with a mixture containing 
finely divided alumiiiinm. This treatment con- 
ducted at a high temperature forms a homogeneous 
aluminium alloy for a certain dej>th in the tube 
varying from a fi'w thoiisaudlhs of an Inch to 
the peiijieatlon of tlie entire mass. Cnlorised 
tubes are almo.st immune from burning, scaling, 
rusting, or corrosion, and are likely to tlnd 
lncr(‘aslng application not only for waste-heat 
boilers and lludr fml-waler luailers but for pyro- 


— bituminous, anthracite, peat and lignite— can b 
burnt successfully. Choice of fuel is not entire! 
governed by its cost per unit of calorific value. Th 
(piality rather than the quantity of ash Is of th 
grt‘atest importance, also the sulphur content 
which should not normally exceed 1%, though a 
mil ell as 4% and more lias been found permlssibt 
under boilers. Bituminous coal with 28% ash aiu 
averaging (5% sulphur has actually been burnt ii 
locomotives. *10% volatile and (5 to 10% ash wouh 
b(' Ideal. 

2. Excess air and temperature. Fig. 4 shows tin 
elTect of excess air on the calculated temi>eratui! 
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meter tulies, furnace castings, and chemical tilant j 
generally. Tlielr use in fe(‘(l-water h(*aters should j 
in many cas(*s (*liminate tlit‘ danger of corrosion 
referred to tu'eviously and siiould enable the heat 
contained in waste gases (parlimilarly where 
suhfhur dioxide is present) to hi more completcdy 
utilised. 

Part II. Pul veri.sed fuel. 

The modern tendency in regard to fuel economy 
aims at the jirevcuition of tlui usi* of any coal In tin' 
raw state. Distillation of coal is, however, a long 
way from being universal, and is not usually appli- 
cable in tile cas(‘ of inferior or small graded find. | 
The use of pulverised fuel in the raw state Is 
essential only in isolated casi's such as the cement 
industry, and while its use will undoubtedly be 
greatly extended in the iiresiuit transition period 
owing to the immediate saving in fuel that can be 
effected, its ultimate economic value and ai>plication 
He rather in the iKisslbilifles of using Inferior fuels, 
and of such coal and coal dust as havi' so far been 
4 Jonsidered commercially usidixss and have been 
dumped or b'ft in the mine. 

The combustion of pulveris<*d fuel partaki's 
perhaps more of the nature of chemical (*nglneering 
than the subject of wmste-heat boilers, and It, is 
hoped that the following data and gmieral con- 
siderations will be of guidance. The subject Is 
such a large one that for the present purimsi' it xvas 
not desirable to do more than bring out salient 
points and useful facr.s and figures derived from lio 
many sources that it would be impossilile to make 
acknowledgment to all of them. A considcrabii' 
amount of IK'W matter has, however, lKH*n added 
together with expressions of opinion in regard to 
controversial points. 

1. Nature of fuel. Practically any quality of fuel 


attained in burning carbon, tlie figures being duo 
to ii. (I. Jbirnliurst. In a liaiid-lired grate 100% 
to 200% or ('ven mor(‘ excess air is ivijuired aii;l 
about . 00 ';', witli niPclmnical stokers. With pul- 
vcriseil fuel about 20%, is practically standard and 
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considerably less can be used with careful control. 
The carbon dioxide content of the flue gases when 
using the theoretical amount of air is 20-7% and 
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the loss 111 efficiency when this is reduced to .11% ! 
is only about 6%. Further reduction in the Co. j 
content entails rapidly increasing loss in efficiency' ; 
the loss being as high as 2(5% of the total Liel I 
burned when the CO, content falls to about (1% as | 
in hand-flrlng practice. With powdered fuel 15% | 
CO, represents good avau'age praOIc('. Similarly j 
the^hi.gher tlame teniperature Is obviously conducivv | 
to more rn |)id heat transfeiHUice atal therefore I 
higher efficiency. With iul’erior fuels containing : 
considerable perwntages of ash tlie tlana; teiup(‘ra I 
ture and effichuicy ani materially reduced and, as i 
preA'iously stated, i)ai-l iculai' attention must be t)aid 
to the quality and properties of (he ash and to its 
action on the brickwork. In fact, before using 
inferior jmwdei'ed fuel, very thorough invest igation, 
particularly as regai-ds prime and oiierating cos's, 
is essential. In regard to the measurement of fH), 
content it should be notcal that for controlling the 
couibustion of r)ulv(‘rised fuel It is siinpkw to | 
measure the volume of air ustal tlian to take tiio j 
CO., content of the chimney gases, as I he variation | 
in tlie lattx'r is much less in proportion. 


moisture, but it seems well established that apart 
from inconveniences sudi as the possibility of 
freezing and agglomeration during storage, the loss 
of efficiency due to vaporising and superheating the 
extra moisture content in th(‘ furnace counter- 
balances the fuel recjulred for drying. The overall 
<'ost of drying, however, is greater than the value 
of tlie heat lost in vaporising tlie moisture in the 
coal, and drying is mainly jiislilied by the necessity 
of this oi>eration for .satisfactoi’y pulverising, 
Iran.sporlation, and storage in large plants. 
Actually If 2% of moistiin* is removed from the coal 
by drying, this is only equivalent to about 25% of 
that cont .-lined in thealru.sed for comhiistlon (based 
on th(i yearly average) and (allowing for the latent 
heat of vapori.sal ion wliieli lias to be imparted to 
the moisture eoiil(ml of ilu* eoal) may be taken as 
rougfily e(iuival(‘nt to timt, coiUuined in the coin- 
bust ion air. It follows tliat for small self-con- 
tained pulveriser iihits, I lie eosi of drying is not 
iisually .inslified. This point is empJijisi.sed by tests 
recently carried out by E. K. Knowles on an 
“ A(>ro self-contained pulverising unit of 5000 Ih. 
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Modern r(‘frae(ories are now alile (o eoiu* willi 
the higli t(‘mp(‘ra( iires otitaiiiing in the eoinhustioii 
ehainhers without artiticial cooling deviciss siieli as 
emlK'dded cooling coils or secondary air blast.'!, 
Zlrconia bricks will iiroliably he of great value. 
(N)rreet proport ioulng of tlu' comhiistiou space is of 
vital importance, ami about 1 eiibie fool is usually 
required for <'very 5 Ih, of coal huriied ]icr hour. 

.‘k PulvrrisDH/. <).5% through 100 me.sh and S2 to 
85% thi’ougli 200 is now iiraclically standard. Tlie 
average Oneness is 000 im'sh or less and the surface , 
exjiosed to oxidation or com hn .si ion is ahour i 
20 sipiare feet per pound; eomhuslion Is therefore I 
ahiiost instaiilaneous. I’lilverlsed coal weighs : 
between .'tS and 4.5 Ih. per cub, ft. and has an angle 
of repose of 15^ -20“ ' 

4. Dryinfj. Tlie moisture content is usually 
reduced to at most 1% before use. It is quite 
possible to burn powdered fuel conlalnjiig 4% of i 


per liour caiiaelly. It was found tliat coal contain- 
ing 4% of nmistun- (of which .i% was combined 
iimisture) w.as d(‘livered to the eolleclor with only 
of moi.sture or entirely fn'c of surf.iet* moisture, 
the lath'i’ Iiaviiig hemi absorbed by tlie air during 
piilvm-isat i*ui. In another t(‘.sl wet coal containing 
Id'l'o of molslure was delivered to the coJlccto*; 
with only 4-4%, of moist uri'. It sliould Ix' noted that 
siieli rc'sults c.iri onl.\- he ohlaimsl liy air .separation 
as moist coal would clioke n]» any sereeiilng devlw. 

5. Ash. Of the ash confmit r>5% can 1 h' collected 
as fu.sed or semi-fusiMl slag and m;i.v he run into a 
water-till(‘d fiit : “ h.-ird ” and “soft'’ (‘linker are 
ri'inovt'd ])y blowing in si earn oeeaslonnlly or by 
ineelianieal moans. The n'lnaimlcr of the nsli 
probably gO(‘s up the chimimy ns a very fine white 
|K>wder, which seems to cause no inconvenience In 
large towns. 

t». Costs and efflcicnctrs. With poWer at say 0'7(/. 
per kw. hour, imlverlslng varies from l5. Od. per 
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ton for a 104on per hour plant to 2«. per ton for a 
2-ton plant. labour represents about id, in the 
former and Od. in the latter case, two men being 
required for either. . , 

A rotary dryer 6 ft. in diameter and 3o ft. long 
will dry about 10 tons per hour of coal of i" 
under to about 05% moisture, using about 2% of 
fuel. If the furnace is close to the pulverising plant 
the waste gases can be used for drying the coal. 

Inclusive of unloading, screening, removing 
“ tramp iron,” drying, grinding, and conveying to 
tlie furnjKv 2'S‘. Od. i)er Ion w'ould be an average 
figure (including wages) for prei)ariug the fuel in 
a large plant. Against these costs economies In fuel 
of UdAveen 15% and 30% have been realised, the 
saving being even greater when a comparison is 
made between pulverised coal and producer gas in 
oi)en hearth and other steel furnaces. 

'('lie cost of installation is about the siime as for 
a inoducer gas jilant of equal capacity, and accord- 
ing to a British quotation received in April 1910, 
a plant to burn about 20,000 tons of pulverised coal 
per annum would cost about £1*1,500. 'Phe totul 
opei’ating cost including depreciation, Interest on 
CMiiltal, insurance, taxes, w'age.s, etc., would be 
about (Id. (o hv. per ton of fuel exclusive of the 
cost of the fuel. 15 -25 kw. hours are required per 
ton. 

General vonftideratums. Pulverised fuel is almost 
comparable in use and convenience to fuel oil or 
industrial gases, and combustion is smokeless and 
very complete. Temperature control and variation 
are easy, llie desired temperalure is very quickly 
attained, tliere are no stand-i>y losses, or loss of fuel 
as on a grate when a furnace is stopped, there is 
loss ash left for disposal, and overloads up to about 
2<M)% can be quickly met. For clKunlcal and metal- 
lurgical work it Is po.ssible to maintain either an 
oxidising, neutral, or reducing atmosphere. Screen- 
ings and coal dust can bo used to advantage In the 
powdered form and no grading of coal i.s required. 
Apart from the possll>ility of using coal of inferior 
analysis, the author lias suggested* tiiat the semi- 
fuel resulting from low-t.eiuperature carbonisation, 
and particularly tiie dust inevitably resulting during 
transport owing to its rather friable nature, sliould 
be utilised in powdered form; it might also l>e 
liossible to carry out low-temperature distillation 
of coal in pulverised form and then to burn tlie 
resulting semi-coke in pulverised form, tlie w'asle 
gases from tlie latter process being used to provide 
a neutral atmosphere for carrying away the pro- 
ducts of distillation and to keep the powdered coal 
in suspension. 

The Ihreo chief tyiics of powdered fuel plant 
are : 

(a) Screw conveyor systems combined with stor- 
age bins and fans at each furnace unit. 

(b) Combined pulverisers and fans on the induct'd 
draught principle, one unit being provided for each 
furnace unit; (a) and (b) are particularly applicable 
in pow'cr plant, steelworks, etc., wlierc the units 
to be lieatcd are large and are conveniently placed 
In relation to each olher, though very small units 
have also been successfully used. 

(c) The “ pneumatic ” system, in which (he pul- 
verised fuel is carried in air susrKuislon in a closed 
circuit and simply tapiicd off as and where required 
to units of any size. This sy-stem is probably that 
most suitable for chemical works, as it enables the 
pulverising plant to bo concentrated and avoids the 
transport and storage of fuel throughout the plant. 
The maximum practicable distance of transmission 
from the central pulverising plant Is about 750 feet, 
but by inserting a booster blower in the main or by 
providing sub-stations, the distance can be in- 
creased to cover a very large area. 

The amount of “ primary ’’ air used for carry- 
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ing ” the pulverised fuel is about one-half tha 
required for combustion, the balance being admlttec 
at the furnace unit from a secondarj* air main 
It Is Important that the amount of primary aii 
should be less than that giving an explosive mix 
ture. 

Fig. 5 siiows n typical lay-out ; tlie absence of the 
special fuel handling and distributing appliancee 
and facilities which often take up much valuable 
floor space in a chemical w'orks will be noted. 


Colloidal fuel. When pulverised fuel is addec 
to fuel oil together with about 1% of a ‘‘fixer,’ 
the latter causes the poAvdm’ed fuel to remain ir 
a state of suspension for a moiilh or more. The 
rcsnlling fuel can be burnt in exaedy Uie same 
way and in the same burners as the original fuel 
oil. Various mixtures of (ids kind have already 
been suei'ossfully tried, using inferior materials 
such as eoke, coal containing 25% ash, anthracite 
“culm” or w'ashings, crude oil eoke, coal tar, 
petroleum piteli, wax tailings, ele. f 

The cnlorlfle value of one gallon of colloidal fuel 
is equal to or greater than that of iiie orlg! \\ 
oil, while at (he same time tlie siilpliur content 
Is redueed. 

Further resoareh in colloidal fuel and in reg* 
to the fixer presents a good field for tli ' 

engineer in (’onneetion wltli the util, 
waste proilucls, and wiiile during the waK r 1 
fuel has lieen mainly of Interest for 
marines and i)atrol vessels, the prosjK 
Dertiyshire may render its use profitaloU 
try, particularly if, as is probably thriuduS' 
be used for raising steam in tlie v\t ca» 

“ Poueeourt ” gas-fired type of boilihclent 

modified. It is also within the Ixmnds oUabW . , 

that powdered fuel can be burnt In smibUV boik^ 
using say a zlrconia refractory filling. The dlln 
(!Ullies in design are, however, very great. 


Application in cheynical works. Apart from 
boiler plant, pulverised fuel should be applicable 
in many cases where industrial gases are now used, 
and in reverberatory and roasting furnaces of all 
kinds. The experience gained in cement works will 
find duo application in other rotary kilns such as 
those treating greensand and felspar for potash 
recovery, nlunlte, bauxite*, etc Mechanical salt- 
cake furnaces, sodium sulphide furnaces, roasters, 
dryers, oil stills, oil cracking processes, and 
many other heat treatments readily suggest 
lliemselvcs, and in (hose days of accurate and 
scientific control the use of pulverised fuel 
presents undeniaiile advantages. Perhaps the 
greatest attraction Is the iiosslbllity of materially 
reducing tlie numbm* of oi>era lives, two men l^eing 
able to attend to s(*veral units, manual labour 
being practically eliminated, and supervision and 
cost-keeping simplified. 

Coke is largely used in chemical works, and the 
mixing of coal of high volatile content with coke 
readily suggests Itself. It Is universally stated 
that powdered coke has l)een tried and cannot be 
used as a fuel. This, In the author’s opinion, Is, 
however, too sweeping a statement, and further 
trials under correct temperature and other condi- 
tions should he well worth while. 

In a Belgian factory, powdereil coal was used 
for making Hodium nluminate from a mixture of 
bauxite, sodium sulphate, and carbon, a neutral 
or slightly reducing atmosphere being necessary. 
The supply of coal having b(Jon cut off temporarily, 
powdered coke was tried and found quite satlsr 
factory provided that the combustion space was 
kept nearly white hot. For starting up, coal was 
fKia Avnmiiie seems to sbow that, 


t Babmarino Defeno# AsiOolaUon, New York. BeethleJ*, 
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usln^ high-grade refractory linings, powdered coke 
may have possibilities in other processes. 

General notes. In connection with the use of 
waste-heat boilers in conjunction with furnaces, 
the point is often made that the boiler would be 
idle while the furnace Is not in operation. This 
may be overcome, though with some loss In 
efficiency, by providing an auxiliary powdered fuel 
burner and if neces.sary a combustion chamber for 
tlie waste-lieat boiler, (.1)0 powdered fuel being 
turned on when (he supply (,o the furnace is shut 
off, or when the rate of steaming require.s to be 
increased. 

In conclusion, a suggestion as to the possibility 
of the comUncAl use of pulverised fuel and waste- 
heat boilers in chemical works may not be out of 
place. Fig. (1 shows in diagrammatic form a water- 
tube boiler 11 red with pulverised fuel directly con- 
nected (;o a wa.ste-heat boiler and feed-water heater. 
By allowing the producis of combustion to haive 


double tube type previously referred to in order 
to prevent deposition of dust from the powdered 
fuel. 

This arrangement presents a further advantage 
in that very pure water Is only required for the 
wat«r-tube boiler, to which the condensed steam 
from turbines or the like is returned. 1'he con- 
densed steam from cvaix)ratlon and process work 
cannot usually be returned to the boiler and the 
ordinary sources of water supply can therefore be 
used for the waste-heat boiler. 

This combination is, of course, also possible with 
Iiauca.shlre and other types of boiler. Sudden 
dem.ands for steam may Ijc met by inr l eased fuel 
supply and by reduced feed-water .supply to the 
wasle heat boiler. 

While it has been impossible to do more than 
touch upon tlie fi inge of ihese subjects, it Is hoped 
that this contribution will have demonstrated that 
waste-heat boilers, and particularly pulverl.sed fuel, 
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the water-tube boiler at a teinixirature about 200® 
or 300® C. higher than Is u.sual, and then fully 
utilising (he remaining available heat In a well- 
designed waste-heat boiler, a greater overall 
thermal efficiency, togodier with increased output 
and overload capacity at a lower cost per unit 
of steam generated, would be attained (han in a 
single boiler unit of stamhird tyi>e fltied with, say, 
a Green’s economiser. The calculations in sup])ort 
of this contention are, however, outside (he scope 
of this paper. 

The suggested combination is one i>eciilinrly suit- 
able for chemical works, as the water-tube boiler 
eould supply high-pressure steam for i)ower at 
say 300 lb. pressure, while the waste-heat boiler 
would furnish low-pressure slenin for evaporation 
and processes. The high-pressure nniin w’ould be 
connected to the low-pressure main through a 
reducing valve and thus act as n stand-by. The 
waste-heat boiler in this case would be of the 
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can, given suitable conditions, be successfully 
utilised iu many ehemical works and both in small 
and iu large units. It is for the w^orks manager 
and chemicjil engineer to take stock of their possi- 
bilities during the period of reconstruction and 
thus to co-operate iu (he nadonal need of fuel 
economy. 
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I)iS(n!ssio.\. 

Captain Goonwix, in tlie course of some supple- 
mentary remarks, said he thouj^ht that the gas in- 
dustry would probably do its full shai‘(‘ as r(‘gar<ls 
economy in 1h(‘ ])r<‘sent albu'isl circumslanc(‘s, but 
would this be the case with tin* r«‘St of the chemical 
industry? In the future* elnanical faclori<*s would 
be judged by what they did both in tin* national as 
well as in tlu'ir own inte'rest, ainl at the latest price 
for coal eve*ry source of waste heal, might b)* worthy 
of se'rious exaniinat iou. As an extri'uu* case*, (‘veti 
the wale'r used fo?* cooling powdered-fuel burners 
should l)e utilised. When waste-ln'at bolli'is had 
bi‘en first thouglil of. the chh‘f principle in regard 
to Ilnur use had really hec'u non-inlerfer(‘nce with 
tlio operation of (he primary furnace, |»articularly 
as regards chitniiey draught. Expi‘ri<‘nce had 
shown that, induced <lraught not only pai<l. but was 
conducivt* to r(*si‘ularily and (*onv(‘nienee in working. 

The use of powdt'ied fuel had long been considered 
a failure in tliis country, because excef)l in c(*m(‘nt 
works it was not pioperly umk'rstood ainl the prin- 
ciples of its application had not been thoroughly 
woi'ked out by chemical engine<'is. .Vs in Ann'rica 
alone 11 million tons was burned annually, it was 
now' (‘vidently a serious factor, although in this 
country we should hav<* to coniine our alt(‘ntion 
chlelly to semi-fuels, to anthracite* dust, inferior 
coals, and lignite. Maximum ll.ame temperature 
was of great iui{)ortance and w’as allected by 
moisture content as well .as by .ash ami excess air. 
Thus in tlie “ .Aero ” [ailveriser, in which the coal 
was dried diu'iiig tlu* process of tudveri.salion, tlu* 
W'hole of the moisture w.as not ellniin.abal .as in ;i 
dryer, hut went forw.ard with (he fuel into (Ik* 
furnace, so lliat only the heat (){ v.ajxu'is.at ion w'.as 
saved at tin* e.\})ens(* of .a reduction in ll.niie t(‘m- 
perature. Ife liad r(‘lVrred to (be ” c*)nipound ” 
boiler installation wilh seme diirM!(*ne<*, but the 
anab)gy between this and tbe cojri|)ouud .steam 
engjm* and Its »-eonomy was evident and en- 
couraged him to make Gu* sugge.sl ion, wdi.ab'ver its 
result might be. As an alt(*rnative to the use of 
an economiser ami [K*r]inits .a wasle-lK'.at bolh'r, 
it w'as possible to pas's fnrnaec* g.ases through a 
rccnr>eiator or l>riek reg(*nerator in w'hieh IIk* 
secondary air for powdered fuel burning was f)iv*- 
hc'ited b(‘fore entering the furnace. Whilst tin* 
efficieney of the arrangement 'would ])e low'or than 
th.at of a good w'asle-he.at boiler, the .scheme had 
some po.ssihnil ies w’here low'-pre.s.siire steam or 
addploo.ai slearn was not required. 

T)r. W. R. Ormaxdy, referring to the attitude 
widch science Av.as taking in the matter of fuel, 
said that in a recent si)oech Mr. Smillie had re- 


ferred to the fact that we were using our fuel 
badly, ami adopted that as an excuse for extorting 
spcKdal terms. Reference had also been made fre- 
(piently to the possibilities of saving fuel If elec- 
Irieily w'ere utilised on a large scale. Tlie reiiorts 
on this subject were merely iirelimlnary and w'«‘re 
open to nmeli controversy, and it, was importaiit to 

e. xercise the greatest eai'e in making any statements 
as to (he economies wdileh might be ell'ected,. 
becjuise they might be used in the w'rong way. It 
wais true that ji great deal of fuel had in the past 
been and w.as to-day being list'd uueconomically,, 
luit it W’as also trut* tlial, a vast aiuoiiiit of this 
fuel had l>t*('n waisted hecau.se tlierc w.as ns yt't no 
prosju'ct of being able to use it more ccoiiomieally. 
It was stilled, for Instance, (hat tlie etllcieiiey of 
using fuel in a glass-meltliig furnace w’as some- 
thing of the order of 2%, and that a very large 
proportion of the heat was radiated from tlie face 
of the brickw’ork of the furnace, hut, tliat if any 
attempts wi're made to stop that, tlie briekw'ork 
w'oiild fail ill a short space of lime, and altliougli 
heat was W’asb'd, theiv wjis no immediate prospect 
of .saving It. Much had b(‘cii said about the wa.S.e 
of fiK'l in steam i-;iising. It liad bt'en his duty to 
(‘xamine tin* otlieleney of many scores of large 
r.-inges of sti'am boilers for the Bradford Dyers 
and Fine Colton Sj)inners for large industrial 
w’orks in the North, in almost every case these 
kirge concerns lisd ('conomlsei’s and superhe:il(*rs, 
hut one sour(‘(' of economy that should Ihi .'limed at 
w.as ki'cping up (lie CO.^, pen.’entngi* above 
10%. Tlu* power ix'ipiired for the induce<l-drauglit 

f. 'ius for a I’angi* <d’ boilers was very con- 
siilerahle. and it reipiired very careful examin.ation 
to find out .at whjit j)oiiil, it was worth while laitting 
in imlueed draught. If, on tin* other baud, induced 
dr, aught enabled the use of a fuel so low' in grade 
th.at it could net Ik* list'd on Hit' ordinary (.ypt' of 
s(t)ker, tlu'ii tliert' was iiiiieh in Its favour. Mome 
('ollierii's in the North wt're now using rooting shale 
containing .''»;*)% of ciuniMisI ililt' lualtt'r which it 
would h(' utterly impossibk' to ust' without iiidm.'ed- 
draiight i>lant. So far the only application of 
pow’dei'ed fuel in lids eonntry had been lo ci'nit'iU- 
hnrnhig in rotary kilns. Wt' retpiiri'd nmeh more 
information with rt'gard lo tlU' gradt' of I'nel wdiich 
could 1h' list'd. Fer instanct', if it wt'rt' ptissilik' to- 
ust* a pow’dt'it'ti fill'] which had prt'viuusly been 
suhjectt'tl to low-ti'inpi'i’al urt' distillation, it ojK'ued 
up grt'.at ])ossihililies. I.ow-ti'miK'i'ature dislilla- 
lieu ef a low graik' fiii'l wxas in many cases 
rt*ndt*!‘ed uMeeeiieiiiie.a i hecaiist', though tht* apim- 
rent valiK* of the oil miglit lx* considt'ralik', it. wais 
not sutlieient to pay for tlie t'ut.'re cost <>f thv 
prect'ss, ami soiut* ust* must ht* found fer the high 
ash residiu': hut. if lliat residue wert' easily pul- 
vt'risahk* and eeiild ht' ust'tl in Hu* form of powdered 
fuel, it o]K'iU‘d ur> tlu* ]M)Ssihili(y of a eomhined 
lew’-lomp(‘rat,nrt‘ pitn-ess wiiicli woiiltl t'ualile a 
large amount of fiu'l now w’asted to ht* iiiatk* use 
of: tlu* suioki* prohlt'iii in that case woukl he a 
difficulty, liow’i'ver. Tlu* i|U('sliou of tlu* utilisa- 
tion of comparatively lew'-temperaliirt' gasi's 
s(‘(‘nu‘tl to him to ht* liound up very closely w'itli 
finding .some metal or alloy or some metliod of 
treating uu'tals which waaild make them rt'Sistant 
to sulphur tlioxitle, lu'eamse tlie lowTr tlu* grade of 
Ihe fuel tlu* molt' ('('j-taiuty there was of producing 
large arnoiinls of sulphur tlioxitle. ddie t(*mii(*ra- 
tnre of the exliaiist of gas engiiu's was also out* 
th.'it shoiiliJ l)e eousidt'i't'tl in tliat connection, 
heeaiisc it st'eiuetl to iiim lliat for ft'cd-waler heat- 
ing and industrial purposes there w’as jin advantage 
in low'-lemj)(*ral urt* heat. Finally, he asked tlu* 
author wfiielher he had any records as to (he tem- 
perature Hint could he obtained In brick-kilns or 
pottery furnaces, such as those of the Hoffman 
type or even dowm-dra light furnaces, using coal- 



dust fuel with cold air, and alternatively with hot 
air, assuming the fuel used to be of a good average 
ealorillc value, 

Mr. li. C. IlAiivKV said lhat the i»rineii)al 
diflleultles with regard to the use* of powdenal eoal 
had been primarily the aecumiilalion of ash and 
slag and the eutting away ot the refractory brick- 
work. Tliese wer(‘ the two chief objections, 
especially in lH)iler work, but with modern ly]U‘s 
of imlverisers these two def(‘cts had been entirely 
overcome. Boilers now were being hnal with pul- 
verised coal very su<r(‘ssfully inde(‘d, straight, line 
etlloiencies of 75 S5% biing obtainable with fuels 
wiiich had not bc'cn previously usabki either with 
nieclianical stokers or with gas pro<lucers. Sir 
Auckland Geddes liad stated ixaHMily that a loss 
of Id. per ton on coal delivered in London was 
4 lue to the loss of smalls, iiie smalh'r the coal 
the better it was for pulverisation, and all that 
loss in coal deliven'd in Ixmdon coukl be ntilis(*d 
in that form. A considerable quantity of <lust and 
almost what ndght be cjilled dirt was still left 
at. the iniiK's and was not a saleable fuel. In 
Ammica during the last two months the lowest 
gra<h‘ of fuel, anthracite slush or pit w'ashlngs, 
containing less than 5% of volatile matter and 
27) — .‘»0% of ash, had bemi dried and pulverised and 
used at the Susquehanna collieries: the results 
with this fuel were so good, showing a boiler 
furna(‘(‘ (ili(ien<‘y of ^0%, that, tin* new boiI(*r houses 
of about 4000 II. P. at their collieries at Lykmis and 
Lytle, 1^1., were now being tilled enllrely wilh 
pulverised coal burners and in this W’ay they would 
only use i)ulvc'ris(‘<l slush which i)reviously had 
been valmiess. iiier<‘ was no d<»ubt that 
W(‘ had iiS('d our fuels very wuisUdully indeed, 
but not more so than tlie Ajne.rieans. In this 
country, in the pinhUing furnace indusiry, the fuel 
consum)>iion was usually iOOO lb. of coal ]H'r ton 
of puddl(‘d iron, and nearly all the furnaces wau-r' 
hand-tired. In America, howawer, imddling fur- 
naces had been convertiMl for usv‘ with jiowden'd 
coal, and the fiui consumption of IIOOO lb. ami sonu*- 
tim(‘s .‘>500 lb. had b(‘en cut down to 1200-1000 lb. p('r 
ton of iron. At the saim‘ time tiv(‘ complet(‘ lu'ats of 
puddled iron wer(‘ obtained ihu* shift instead of 
four, and without I In* pro<luctlon of any smoke 
whatever. The puddling furnac(‘ in this country 
had perha])s l)een our worst olfender for smoke 
l)ro(hiclion. Tiidi'r tlu' old system of iising pow- 
dered coal w ith high velocity gases, much of the tine 
dust which did not. fuse in the combustion chamber 
W'MS taken Ihrongh the furnac(' or tlu' boilers at 
high velocity and up the stack and {h'posite<l In 
the district. One of the secrets of success at the 
present time was the low velocity of the iirimary 
air and theia fore low- velocity of tin* gas(‘s through 
llu' boilers or furnaces, so tlial, (id or 70% of the 
asli should be deposiliMl in solid or liq\u<l form 
in tin' combustion chamber, 20 or 50% l>eing de- 
positi'd cither in tin' furnace or on tile boiler lubes 
in the form of vt'ry tine dust, ash. or slag, and 
not more than about 2%,. consisting of tin' tinest 
<lust, would b(‘ emitted from tin' stack. There were 
in America nunn'rous ('vanijiles of siu'cessful inst.al- 
lations for re-h(‘ating stec'l and for puddling iron, 
in which the capital outlay of the pulverised fuel 
plant had Im'C'II paid out of prolits during the tlrst 
tw'elve mont hs. Even .so p('oi)le over In're wa're slow’ 
to consider the question. In chemical W’orks one of 
the deterrents to using pulverised fu(‘l wms the cost 
of the plant, but it wuis (piite pro])ahle that V('ry 
shortly small consumers wmuld be able to purchase 
})ulverlsed coal and only have to instal in their 
wan-ks self-contained uutoiiiatic feeder and burner 
units. These machines were wmrking very satis- 
factorily in America and they required very little 
manual attention, and for chemical processes the 
temperature could be regulated automatically by 


a thermostat control, so that once the canister of 
fuel was on the liopi)er the subsequent oiK'ration 
was automatic. In 11)05, with coal at la. Vul. px'r 
ton, a pulverised coal installation burning 250 tons 
per day w’onld have shown a m't i»roli(, afte^’ deduct- 
ing all expense.s, including interest and deprecia- 
tion, of flS75 per nnnnm. At tin' juvsent time, 
with coal at ‘lO.v., for (he same size i)iant the saving 
wenld be £21,502. 

(‘aptain E. S. Sin.vatt thought that pow’dered 
fuel had a very great fiiUire in regard to the 
utilisation of matcri.il in Lancashire that could not 
l>c used at the present limt', and wuis being wasted 
<lay by day iK'ijiiise it. was not, IhoiighI W’orth 
while' to recov«*r it. In niu; case the whole held 
was cov<‘i-('d wilh a fairly good cannel wdth from 
20 to 00% of ash. An attempt had been made 
eluring the war t(^ use it for low t('mi)eratiire dis- 
tillation, hut it had not Ix'i'ii tlu' conq)lete success 
antich)aled; the fuel was very ('asy to grind. Soft 
(Mjal W’as extremely didieiilt to giind. 

Mr. H. M. UiD(JK said that the installation of 
waste-heat boilers was not a panacea for all evils 
for those who w’anled ste'am tn* who had waste heat. 
Ih^ iK'lleveel that the lu'st economy of coal was 
obtained by restricting the Ih'Utlng use to the 
primary objc<4 which was (k'sired. d'ake tlu' case 
of the puddling furnace. If an excessive quantity 
of <‘oal were burned in tlie ])U(ldling furnace an 
excessive quantity of waste gaseous i)]’odu(.‘ts was 
I)rodnced, and then sent IlirougJi ;i w'ast(‘-h('at 
boiler to recovt'r tlu' lu'at units. That, liov/ever, 
w\as not. tlie ]ii’imajy )Miri)os<'. T)i(' puddling fur- 
nace should b<‘ worked properly, ami it shouhi not 
he ;it P'mpled to make slejim in tlw' S4ime op(‘rallon. 
If the wasle ga.scs weix' le.aviiig the furnaces at 
aikvthlng lik(* a liigh tcm|>eralnre tlie lieat units in 
the w’aste g.iscs slioukl be reeovi'rcd and sent hack 
into the boiler by preheating the si'condary air. 
In a recent c.as(' in which it had lK'('n desirable 
to reduce tlu* consumption of coal as far as pos- 
sible, the opt'ratioii necessitated Iht' w’astc gases 
leaving th<‘ furnace at a t(‘mp('ial un^ at almnt. 
1500° or 1100° (\, and they were lu'ing utilised for 
pre-bealing the se{‘ondary air, llnis reducing th(‘ 
temperature of the sta<*k gases to about 250° (k 
Tliat gave a linaueial n'sult wiiich it would have 
be('ri very dillicult to oblnin if tliesi' very hot gases 
had l)e(‘n pas.scd into waste-lu'al boili'rs. Whilst 
In ttie cas(‘ lie had rclVrrcil to tlu' (piantity of gas 
w'as very great, lu' had doiu' the' same tiling in a 
nnmher of insl.a llal ions w’orking on a (ompara- 
tivi'ly small scale, using one oi* two tons of coal 
per 24 hours. It w’as possible, and in a numlx'r of 
eases in this country it had [)rove<l satisfactory, 
to ]>r(‘-h('al tli<‘ secondary air and to obtain a good 
cflicicncy. In certain cases of which lie had can'fnl 
fuel records, tlu' waste gas loft tlie fuinaco. say, at 
1000° (\, and soiiu'timcs w]) to 1150° (\, Hit' second- 
ary air bi'ing jux'-hcaled to ht'iweon (>00° and 
S50° (k: (be reduction in coal consijni[ii jou bad been 
mor(' than 50%. That bad lu'en doru' in counter- 
<*nrr<‘nt reeniH'rators because will) sncli a compara- 
tively small co.mI c»>nsum]t( am K did not pay to 
put in regenerative furnaot's witli revi'rsing valves, 
etc. Wliilsl it was possible to savt' and iisjt' he.'it 
units that w’ould otherwise he carried away In the 
wast<* gas, there were a v('i\\ laigi' numlH'r of 
cases in th<‘ <’onnlry Tcqniriiig furlhei’ research 
work, such as the c.a.<('s in which fh(‘ gas w’as very 
dirty and carried a largi' amount of very finely 
divided dust during the lirst portion of the tein- 
peralure drop. Finally, he would like to refer to a 
remark made by Mr. Ingalls about three years ago 
in “ The Engineering and Mining Journal " of New 
York. He had pointed out that it was not a de- 
sirable thing to burn an excessive quantity of coal 
or prodnet'i’ gas in a furnace In order to get a large 
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quantity of steam, and he (‘inphasised the desir- 
ability of restrif iiiiK tlu' furnace to its proper use 
and putting the bolUn-s somewhere else. He quilc 
agreed with that, but one disiid vantage of waste- 
heat boljers was that after any stopiwige, if waste 
gas only was being used for heating boilers, it 
was not ix)ssihl(* to get steam at the beginning 
when it w’as most urgtmlly itMininMl, and it was 
necessary to ])ut in subsidiary powta* aiTangianenls 
to overcome (hat dinieiilly. 

Captain Goonwi.x, in ri'j'ly, said he would answer 
some of tile iioints raise<l in writing. in a 
large proportion ot cliemic.al la(*tori(*s the grea(<‘r 
part of the steam was lYMpiired for process work, 
and, in si»ile of wliat Mr. Kidge had said, it did 
sonietimes jriy to burn extra find at one end in 
order to get steam at (he other. At the same time 
he did not mean to indicate that a chemical faelory 
should not look to the iirimary etlicieiicy of ils 
furnaces. With regard to induced draught, he 
reminded Dr. Ormandy that in a powdered co.al 
furnace only .about ]/10lh inch water gauge w.as 
necessary, and with a properly designed waste-heat 
boiler the means to provide the draught, needed did 
not require anything like the amount of pow<*r 
which Dr. Ormandy had suggested was necessary. 
He had referred in the pajKT to mc'ans by whi('h 
corrosion from sulphur dioxiile could be prevented, 
and he did not agiee that an alloy would be found 
which could ho used. He beli(‘ved the solution 
would lie in coaling, jiml “ calorising ” liad aln'ady 
been successfully ai>plicd in soot, blowers for hollers 
and the lik('. Tie agr(‘cd with nearly everything 
that Mr. llarvey had said. It was of very great 
Importance that a <Mirve of et)i'>iimcy showing 75 — 
S5% could be oblaiued in a powdered coal In.slal- 
lation at almost all loads between 25% and 200% 
or more of full load, when'as mechanical stokers 
lost in efliclency and reliability niid(‘r overl()a<l con- 
ditions. Ho thought tliat smalls and particularly 
dust from the soml-fuebs of low-temperature distil- 
lation should be collected by a central organisation 
in every large town and burnt in [>owdered form. 
He agreed that th<" vidocity of (lie gast's must l)e 
low in the boiler and in tlie combustion spa<‘e, but 
It was quite iKU-missible to use a Idglier velocity 
in the waste-heat boiler. Mr. Ridge had said that 
more heat ought to be extnietcsl in the puddling 
furnace, but more heat could not be extracted there, 
because the temperature required was so high. He 
also did not think tiiat 250^0. w.as a low enough 
temperature at which to send (he g.ases np tin* 
stack; 1(10° would Im* more satisfactory. 

In his written communication, 1h(‘ author i)ointcd 
out th.at puddling furnaces and boiler plant per se 
did not really come witiiin the scope of his paper. 
It was not now correct to say that cement works 
were the only ones using powdered fuel in this 
country. There could i)e no doubt that .send-fuol 
from low-temporaturc distillation could success- 
fully burnt In pulverised form and lie did not agree 
that there would bf‘ any difilculty in regard to 
smoke, as combustion would he iiracMcally ]K‘rfcct. 
“ Blending ” of fuels might he desirable in some 
cases. Temperatures sufficiently high for the heat 
treatment of steel xvere ohtainahh' with powdered 
fuel and there should therefore no diffii ulty in 
meeting any reasonable requirements of brick .and 
pottery furnaces; no data wen* yet available and 
the conditions, particularly in ]K>ttery fumnees, 
were rather spt'cinl. 

Mr. Ridge did not state the thermal efficiency of 
the recuperators used; a good waste-heat lioller had 
an efficiency of over 80% at the temperatures given, 
or nearly double that obtainable In regenerative 
working. A low stack temriernture was of no value 
If the heat of the gases was not recovered 
efficiently. 

Dr. M. 0. Fokster then took the chair. 


DIFFERENTIAL PRESSURE METERS FOR 
MEASURING AIR, GAS AND STEAM FLOWS. 

ay JOHN L. HODGSON. 

(1) This paper eoutalns a summary of the more 
interesting features of (ho metering problems men- 
tioned in the title. A fuller treatment of many of 
the details will be found iu the author’s paper on 
“’ffiie Commercial Metering of Air, Gas and Steam” 
(Proc. Inst.C.E., 204, [ii.J). 

(2) The diirercutial pressure required to actuate 
th(‘ indicating or reco riling devices is obtained in 
tlu‘ meters fur wiiieh the author is resix)nsible, 
eilhur by mcxaiis of a eonstricftion i)laced In the pipe 
line, or by means of a spi'cial form of Pitot tube 
ronsisling of a eyliiidrical rod, at one end of which 
I wo pres.sure holes are boi-ed, the one facing exactly 
upstream, and the other exactly downstream, 
'i'liese lu-essure holes are coimected by means of 
suit able passages and pressure pii)es to the indicator 
or recorder. Tlu‘ Pitot tube is m.serted In the main 
so that the pres.sure holes are at the centre of the 
main. 

'riie velocity in feet per second, V, of the central 
lilament may he computed from the formula 



where h is the observed dilTerence of pressure in 
inches of water, W is the density of the fluid in 
Ijounds p(‘r ciiiuc foot, and 158 Is a coefficient deter- 
mined by exi)erimeut. 

When a])i)lying this formula to the measurement 
of the volume passing, due allowance must be made 
for the distribution of velocity over the cross 
section and for tlie diminution in the area of the 
cross section caused by the insertion of the lii!)e. 

Ttiere are various forms of Pitot tubes on the 
market wliiidi ])urport to average the velocity over 
(he cross section by using a iiumljer of holes Instead 
of one central hole. Investigation, however, 
will show tliat the avi'rage velocity over the cross 
section cannot i)e oblairuM.1 in this way if the distri- 
bution of velocity is inegular. The Pitot, tube 
shoiiki therefore always be iustalled with good 
upstream conditions, or if these eaiinot be obtained, 
t\ traverse sliould be taken iu two directions at right 
angles. 

(o) From (he point of vi(‘W of tlu* Indicating or 
lecording instrument, the Pilot tube has, in spite 
of its simplicity, two Iinijortaiit defects, (a) On 
account of [lie low velociti(‘s commonly found In air 
and gas m.ains, th(‘ <li(Ver(‘]iti;il jtn'ssnro produce<i is 
usually very small. (h) Owing to the fact that the 
maximum differential pressure i>roduce<l depends on 
the maximum v(‘loeIty in the pipe line, and that 
this varies in practice between very wide limits 
(e.g. 15 fe(‘t ixt second in a gas main to 300 feet 
I)er second in a main carrying superheated steam) 
the indicating and recording instruments would, If 
the Pitot tube were use(l as (he basis of the 
measurements, have to he designed to deal with the 
numerous maximum ” heads ” from the inosi, minute 
upwards, or else the diameter of the i)ii)e line would 
have to be allorod at the point wliere the Pitot 
lube was insiwtcal in order to obtain a nuisonable 
uniformity in the maximum heads dealt with. 

Because of the.se defects, the juithor has developed 
only one Instrument for use with the Pitot tube; 
the dlirerentljil pressure in all other cases being 
obtained by means of constrictions placed in the 
pipe line which can he designed to give the 
<llfferentlal i)ressnr(‘ required by the instruments 
over a very large range of maximum velocities. 

In addition to the above defects, the Pitot tube is 
much more dependmit upon good upstn'ara condi- 
tions than a constriction Is. 

(4) The instrument develoi)ed for use with the 
intot tube is termed the “ curved tube ” manometer 
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(see flg- !)• consists of a reservoir containing 
oil which is connected to the upstream pressure 
hole, and a curved tube connected to the down- 
stream pressure hole, and so shaped that equal 
Increments in the velocity past the Pitot tip will 
cause equal movemonls of the oil ineniscns along 
Us length. The manometer is so designed that 
it can be supplied to work at any maximum head 
between 15 and 120 mm. of oil. Owing to the equal- 
spacing scale, aeeumte r(‘a dings can be taken down 
:to 1/Oth or l/lOlli of the maximum flow. 



Fio. 1 . 

A larger type of the same instrument is now btnng 
developed in connection with higli i>ressure gas 
distribution wliich will enable accurate readings to 
be taken down to l/20tli of the maximum flow. 

The “ curved tube ” manometer can, of course, 
also be used in connection with tlie constrictions 
described later. 



Fig. 2 i.s a diagram showing the “ curved tube ” 
manometer connected up to the Pilot tulH‘. 

(5) The best form of coust rlctiou to use depends 
upon many factors; the initial cost allowable; the 
differential pressure required; whether the fluid 
is of an erosive nature (f.c. contains sand particles) 
or is liable to deposit mud or tar or naphtlialene; 
whether the pliHi line can be easily oiwned up to 
replace the constriction tlrst Inserted by one giving 
a greater or less throttling effect so as to bring the 
differential prt'ssure produced within the Ix'st range 
of the indicating or recording instrument etc. 

A more subtle consideration must al.so be taken 
into account If the coeifloients of discharge of 
similar constrictions of various sizes are to be 
easily predicted from tlie calibration of one size 
alone, and the scales and cams and diagrams of the 
Indicating and recording instruments are to be 
standaixliaed ; namely, the discharge must be exactly 
proportional to the square root of the differential 
pressure. 

This last consideration, which Is assumed as 


obvious In all elementary text-books, Is actually one 
which it Is very difficult to realise even approxi- 
mately In practice. The position of the pressure 
holes, any nbnipt change in the rndlus of curvature 
of the w'alls of the const rictlon Ixitwecu the up- 
stream and downstream pressure holes; any undue 
roughness of the walls, too little guidance of tlie 
flow; all these affect the n^sult. 

(G) The wadl-known Venturi tube when i)r()perly 
designed is by far the most j)erfect' of all the lyjK's 
u£ constriction. It consists of a gradually con- 
verging up.siream section, a short paralkd tliroat 
section, .and a gradually diverging dowmstreani 
section. This gradually diverging dowmstream 
section enables about G/7tlis of the differential 
pressiin* oi)laino(l at llu‘ tliioat to be recovered, 
q’lie smootli curves of Die upstream and throat 
.sections ensure that th(‘ S(iuan‘ root law is almost 
exactly obeyed, so that Die tlr)vv through Venturi 
tubes of very largo diami'D r can be accurately 
prc'dicted. 

From the point of \ lew of gas nu'asurement, the 
.smootli curves of tlie Vcnluri tube liave the 
extremely imporlaiit effect of r(‘ducing the tendency 
for deposit to form to a minimum, a tendency which 
is on the other hand accentuated in those types of 
(N)nstri(*tion wdiieh cause eddying. 

Tlie disadvantage's of the Venturi tiihe:— fa) Its 
relatively liigh first cost, (b) its great length, (c) the 
expense of rejilacing It wdieii a higher or low’er 
maximum flow' than tliat for wddeh it was designed 
has to be measui’cd, have ho\>ever necessitated the 
di'velopmeiit; of oDier and cheaper types of 
coiLstrlction. 

(7) The simpler tyties of constriction liave been 
mainly developed in connection w’iDi air and steam 
measurement. 

The first of these simpler types of constriction 
used by the author consisted of a tliin plate, in 
which a sipiare-edged hole was bored, placed In 
the pipe line. The differential luessuni was taken 
across two holes drilled in tlie pipe lino on the 
up.stream and dowmslream sidi's of the plate. Ex- 
periment soon showed Duit the same orifice W'ould 
give differi'iit c<iefiiclents of discharge if the position 
of the prc.ssure holes was altered, and that the 
same size of bole w’ould give different coeflicients of 
discharge if Die DiicUness of the plate w'cre varied, 
or the edge of the liole slightly rounded. 

This led to Dk' employment of a siiecial fitting, 
the orifice carrier, for carrying the orifice plate, as 
the prc.ssure hoh's could then drilled in the plane 
of the upstream and downstream faces of the plate, 
and all .sizes made geometrically similar. The 
employmi'iit of this special fitting carrying the 
orlfiw plate in w'hieh the pressure holes were drilled 
also enabled an orifice plate to Ix^ changed without 
having to consider liow' the position of the pressure 
iioh'S affected Du' coetfteieiit of discharge for 
particular dianu'ler of orifice used. 

It w'as found on further experiment that when 
the diameter of the orifice was more than about 
IhrtK'-quarters that of the main, the coefficient of 
discharge beinime very ileiH'mieiit upon accurate 
centering jind the smoothness of (he pl{>e upstream 
of the orific'o. This difficulty could have been 
jiartlally overcome by fitting two or more sets of 
pressuixi holes, but as tlie minimum cost was the 
end in view, it w'as decided to coiicontmte the whole 
of the area of t he obstruct Ion around the pressure 
lioles In the form of a .segment of a circle bounded 
by a chord. 

This w'as found very satisfactory until still 
higher velocities had to be measured, when It was 
found desirable to replace the straight chord by 
the arc of R circle of which the centre was at the 
pressure hole. 

In order to reduce the errors due to inaccurate 
centering, the size of the hole In the orifice fitting 
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at the orlfici? plate was made slightly smaller in 
diameter than that of th(! main, being eojied down 
from a diameter slightly larger than that of the 
main. 




Fuj. a. 

In onler to reduce I la* efl’eet s of eliemical or 
meolianical erosion, llie (sigos of ilie oriliet* idati's 
were rounded, flu* <‘ne<*ts of a given amount of 


and the circular, segmental and tongue orifice plates'- 
were developtnl. 

j Tli(‘ various points rc'ferred to under this heading 
! are illustrated in tig. 3, 

I (S) It. wa.s found tlmt tlie fieid of useful applica- 
j tion of the air and steam meters es|K‘eially would 
Im* greatly reducial if only liigli-prleed meters were 
available. On tin* other liand it was found im- 
possible to design low-i)ric(>d met<‘rs which would 
1 ) 1 * reasonably acenraU* ov(*i‘ a large rang(* of flow. 
This will Ik* eiisily umh'rstood wh(*n It i.s remem- 
bored that the dllVerential pressure upon wliieli the 
measurement d(‘pi*nds Is at one-tifth of the 
maximum How only oiie-tweiity-lifth part of tliat 
available* at the* maximum flow, and at oiie-tentli 
of tile maximum tleew only ejiie-hiiiuiredth, and so 
e>n. 

I It was fhe‘refore d('(‘id(*d to eonexmtrate on the 
i proehiction of Inelicatois anei rt*e‘ord(*rs which were 
1 aeeiirate down to e)iie*diflh of the maximum How, 

I as it was IVll tluit suedi meters would cover the 
j most usual ivfiuirt*meiits. 

! 'riiere were*, he>wever, a large numl)e*r of eases 
i wlie*re‘ aceuirate me'asure'meiil ove'i* a large range 
I was esse'iilial. To meet the*se, a furtlier type of 
I eonsi rieti«)n was deve*ioiK'd. Tills consiste'd of a 
I bnlb'illy valve wliich conlel be* clamped In four 
ele'tiiiite posit ions, the* eoellicient. of discliarge for 
! e-ae-h si:ece‘.ssive iiositiein b(*lng appreiximatoly double 
I Itiat for the pree.'eding one*. With this e'onstrlction, 
! Ilie* ningo ov(*r whicii accurate mea.siii‘eme‘Ut was 
I j):>ssih]t* willi tile* imiie'alors ;inel rce-orders alre*ady 
de*ve‘Iope'd was iiiercaseei from 1 to 5 to 1 to 40. 
i Tile* position of flic lailb'rfiy valve* lias, of emurse. 

; to Ik* Md.iHste*ei ley ]i;md wlie*ii a ne*AV iriMxiiinim Heiw 
: is de*ci<le‘el upon. Ihit it is iiol iM'Ci'ssary to sliut 
; down lli(' How or ope*n up tin* pipe* line, arid this in 
itself is a gre*at convciru'iice*. 

(D) The l:iw of How past a const rie-l ion may be* 
exprcs.se*el by tlic forinuia 

Q-(r.<^.A [(/)r-/o)Wi;^ . . . (*.^) 

wlie'i'c is Ilie eii.seliargc in iioiinds p<*r se*e.*oml. and 
cr is the* '* diseliar-ge inte'iisity e;oe*fiicie*iil, ” for I lie 
l»arficular lyiK* of olistruci ion- a e.‘oe‘fIicl(*iil. lie're 
used for tile HrsI time*, which ineduelcs the eliseharge 



erosion being found to be le.ss on a rounded orifice 
than on one having originally square edges. 

In this way the orifice carrier, the orifice plate, 


coeflicieiit, n, and the ratio of the area of the main 
to the area left by the obstruction n; its actual 
value being 


r 
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(h is a term wbicli allows for the compressibility 
-of the fluid. Its value for various values of ii and 

.pjpt 

A is the area of tlie pipe at the upstream liii^ssun* j 
hole in square feet; p, and p,, are th(‘ pre.ssures at ; 
th<‘ iiiKStream and downsi ream i)res.sure holes re.spee- : 
tively in pounds per square inch. W, is th(‘ density ■ 
of Ihe fluid in ijounds per euhie fool al fii(‘ upslre.-im i 
pressure hole. For pure dry air VV,-2i;flflS P,/T^, , 
where T is tiie ah.soiiih' (emperalure in ® F. 

rV)r a sqnare-(Ml^M'(l nrilice liavinj;- a <liameU‘r less | 


pVp, must not he less than 009 is that for this tyi)e 
ol' oriflee increases as tlie ratio IK/Pi diminishes 
accorciiii}; to tlie empirical ndation 

flzr 0-914-0-.%i; pVp, . . . (4) 

owini' to a progressive inerea.se in the diameter of 
Ihe vena contracla with incn'a.si* of velocity. 

In llie c;is(‘ of “ stream lino ” nozzl(‘s, tiiis ehanj;e 
in tile valu(‘ of n willi velocity is almost Inapiire- 
eial>i<*. 

(10) In certain cases, as wlam supj)iyinj< .vlejiin to 
waler-^:is ^j;«‘neral ors, lli(‘ usual i>ractice of 



Fp 

than three-quarters of that of Ihe main, and 
pressure holes in the plane of tlie oriruv, and for 
which Pj/P, la not less than 0'99, P. OiiOS and 
ip-l (nearly) ao (hat (2) rediiot's lo 

0.668 J lb. per sec. . . (») 

The reason why It Is necessary to si»ecify that 


jj;enerat i up; tlu' steam at .some (>0 to 90 lb. pressure 
and inji'ctliijr it into tiu' generator at only a small 
]>ressure .iliove (imt of the atmosphere permits a 
lai-’rTe droi> of pressure across the constriction. 

fl’lieory siiows that if the ratio Pj/P, Is less than 
a certain critical value, which depends upon the 
ratio of the specific heats of the fluid, and the ratio 
I of the area of vena contracta at the constriction 
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to that of the main,* equation (2) no longer 
holds, the discharge then ^ing given by an equa- 
tion of the form, 

Q-tf. A(p,-fa) .... (2a) 

where a is a numerical consiaut, and p, Is the 
absolute pressure in the upstream side of the con- 
striction. 

In such cases a slmiilc pressure gauge may there- 
fore be graduated to siiow tlie rate of discharge of 
the steam at a given wetness or superiieat, pro- 
vided that a form of obstruction is cho.sen for 
Whicii <r does not vary with P/Pj. 

Experiments cai-ried out by the author at Me.ssrs. 
Parson’s works .at Newcastle in 1912 and at the 
’kaylor air (‘oiupi'cssing plant on the Montreal 
River, Ontario, in 1913, showed that while (r varied 
very considtuubiy willi Vjn^ for a squ.*! re-edged 
orliice as Indicated in equation (4), a shai)ed nozzle 
could hi' devised for which <t was practically con- 
stant for all values of P,/P,. 

It may 1 h‘ of interest to note in passing tluit in 
both the above sets of experiments, nozzles of over 
1000 H.P. capacity wmv ustal. 

The method of n'gulaling the steam supplied to 
water-gas gcuKU’ators by means of a itressure 
gauge eouneet(‘d to the jiipt' on tlio npstre.am side of 
the obstruction was, as far as the author Is aware, 
llrst employed by ]Mr. IT. E. lUoor at P.irkeiilu'ad 
.some 14 years ;ig(t. ]\ir, lUoor, however, used it 
as a means of ivgui.alion only, and not as a m(‘ans 
of measuiH'ment : as tlie diseharge eoetlieii'nts of 
various lyitc.s of imzzli's and the faet that they 
varied with the How Iiad not then hetm deternilued. 

(11) Wlam eonii>aring tlie ilischarge of geonadri 
oally similar oriticcs of (lilferent sizes the “ dis- 
ehargo intensity coetliciv'iil a, .and the coellicient of 
discharge, n. arc the .same for lilgh velocities for 
the same values at tli(‘ ratio of p.yp,, and for low 

velocities for the .saiiu* \ .ilues of - ^ where 

I) is the diameter of the main and /i is the 
oo(‘fficient of viscosity of the Ihiid. 

“High velocities” may be defined in this con- 
nection as those at which the effect of elasticity 
masks the effect of viscosity. 

A fuller treatment of the matters dealt with in 
paragraphs (9) to (11) will Ih‘ found in the pajier 
before the Institution of Civil Engineers above 
referred to. 

(12) Certain precautions must be taken when 
instaillng the piessure pii)es to ensure that the 
differential pressure produced is truly transmitted 
to the indicator or recorder. In the case of air and 
gas meters, moisture or other condensable matters 
are liable to deposit. To pnwent errors due to thl.s 
cause, the pressure pipes mu.st he of .a sufficiently 
large diameter and must be laid at a sufficient slope 
to drain, sumps or drainage siiihons being provided 
at the lowest points. 

The case of the st(‘am meters i.s iM«)i-e complicated. 
Here (he Indicators and recorders have to he full of 
water, it being impossible to keep these full of live 
steam, even If this were desirable. The lim; of 
demarcation between the water in the pressure 
pipes and the steam in the main must, however, 
always be at the level of the pressure holes, as 
otherwise the true difference of pressure across 
the orifice will not be transmitted to the 
instrument. The de.sired result is obtained if 
the pressure holes are brought out horizont- 
ally at the same l(*vel, and the pres.su re 
pipes laid horizontally for a sufficient distance 
before they bend upwards or downwards to the 
recorder. This method was patented by the author 


♦ See equation (2S) Appendix I. of paper before; the Inst. Civ. 
Eng. above referred to. 

t For thia relation to be Btrictly true, the geometrical gImllarJty 
roust extend to the relative roughnesses or the surfaces of the 
constrictions compared, |f 


in 1900. As, however, it gave rise to considerable 
difficulties during Installation another method wa& 
developed, q’his consisttM of replacing the two 
lengths of horizontal pressure plix; by two vertical 
water chambers, the major part of whose capacity 
is above the level of the prt'ssure holes. Pressure 
pi[)es are taken to the nx'order from the lower ends 
of these water chambers, Obvion.sly, ns long as the 
water level in these chamlw'rs remains above the 
level of the pressure holes in (he orifice carrier, 
the true difference of pre.ssnre is trarusmltled. This 
simpler and more compact arrang(‘ment is the one 
now ihsed by the author. A further precaution to 
be observed in (he installation of the steam meter 
firessure pipes Is that they must b(‘ of such a size 
.and must be laid at sueli a sloiu' that they can be 
readily freed from .any aii- which may separate out 
from the water, or which may be trai»ped when 
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eonueeting ui>, .air vcaits iMdrig provided at the 
higbe.st points. Th(‘se waUu- cliambers and two 
forms of steam metering instiaiment are .shown In 
fig. 5. 

(13) Coming now to tlui Indicating and recording 
instruments. The .simi)lest types are, of course, 
those which merely iud irate or record in terms of 
tlie differential pressure alone, the numerical value 
of the flow b<‘lng obtaino<] by means of suitable 
scale.s or charts. 

The most convenient form of manometer consists 
of a reservoir and a gauge tube, the change of level 
in one limb only having to b(i road. This is termed 
the “ single tube ” manometer and is Illustrated In 
fig. 6. 

The power required to record the differential 
pressure may be obtained from a float placed In a 
U'tube, or from an inverted bell sealed by fluid, or 
from a spring-controlled diaphragm, etc. 

Where the static pressure of the fluid Is high 
the differential pressure producing device must be 
entirely enclosed and its motion transmitted to the 
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pointer or pen or cam through a gland. As it Is 
Impossible to devise a packed gland which will 
remain sound indefinitely, the gland Is placed in 
such a position that slight leakage from It will not 
damfl;^e the Instrument, The author uses magnetic 
glands on tliose instruments where very little 
torque has to be transmitted to operate the 
indicating or recording meclianisra. 

(14) Instruments wliicli indicate or record ?n 
terms of the differential i)reasure only, do not 
measure the flow wltli sufficient accuracy in those 
ca.ses where the density of I he fluid metered varies 
to any considerable extent. 

Changes in the density of tlie fluid may be due 
to changes in its pressure and lemiKTature, or to 
changes in its actual composition. The latter con- 
dition usually occurs only In tiie c{is(‘ of gas flows. 


of diaphragms contained in the body of the meter, 
B, while the end of the connecting rod, C, Is moved 
vertically downwards through a distanc'e propor- 
tional to the absolute pressure of the steam by 
means of diaphragms, P, subjected to the pressure 
in the main and working through the link, L. 

The product of these two motions is transmitted 
to the i)en arm. A, and recorded on a diagram, from 
wfliich an amount proportional to the quantity 
passing can thins hi* read off. 

(Iti) An entirely different method has to be 
adopted in the case of gaseous flows, where specific 
gravity of the gas relative to air at the same 
I)res.sure and temperature may be continually 
varying. 

Fig. S shows tile scheme of a counter meter which 
takes into account variations In the specific gravity 
of the gas. In this meter the differential pressure 



I'H 

It is found in the case of air and steam flows 
that the temperature or sui>erheat or wetness an* 
usually fairly constant, and that the change of 
density can be taken as approximately proportional 
to the pressure alone. 

(15) It will lx> seen on referenev to equation (2) 
that if p, is assumed to be proportional to W, the 
^ow becomes proportional to the square root of the 
product (p,-p )xp,. 

F In a so-called “ pressure corrected ” meter. It Is 
therefore only necessary to ohtnln and record the 
value of this product Instead of (p^-p ). 

Reference to fig. 7 will show how this is done In 
the case of the pressure corrected steam meter. i 
The carved arm, S, Is rotated through an angle 
proportional to the differential pressure by meads I 


is measured by a wji ter- .sea led bell, B, wliose motion * 
I is transmitted by suitahle means to a cam, E. This 
I cam is so shjirK*d tliat the fe<*ler, H, whlcli comes 
into contact with it adds on to the ctountor-readiiig 
an amount proportioiml to the square root of the 
differential pressure at each revolution of the heart- 
: shaped cam, G, whicli ral.s(*s and lowers it. The 

■ correction for variations In the specific gravity of 

■ tlic gas is obtained by making the speed of rotation. 

! of the lieart-shaped cam inversely proportional to 

the gMiuare root of the specific gravity by driving It 
from a small wet gas meter which Is rotated con- 
tinuously by gas escaping from the main through 
a small orifice, O, to atmosphere; the pressure 
across this orifice being maintained constant by a 
sensitive regulating-valve. In this way the counter 
is made to register the actual volume passing. 
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Meters of this type, in spite of their apparent com- 
plexity, liave been found to be extremely ndlablc 
in practice and arc of coiirHC tmormoiisly cheaper 
than th(‘ cosily station meters tli<*y are designed i.o 
replace. Their readings an^ accurate down to 
1/lOth of the maximum How, which Is usually sulli- 
cient for station gas nu'liTs. They ai-e superior to 
the sim])lcr and cheaper rotary meters in that they 
have no moving parts In the idpe line .and are not 
liable to deraiiginmmt by tar etc. 

(17) The Vent m i tube, which la ustnl with these 
meters, is of coiiise liable to become clogged by 
nntdithalene, tar, (‘tc. In order to reduce such 
clogging to a minimum, the tul>e is instalhsl verti- 
cally in a by pass with the gas entm-ing from alxo'e 
so that any liipiid carried by tlie gas will drop 
right through the tula*; the throat, and the upstream 
s(‘ctions are st(‘am heated, a precaution whi(‘h 
practically eliminates deposit; the throat c:in be 


mechanism, which is the result of many years of 
ex]Kirlence and research, is entirely positive in its 
action. It consists of a powerful tind beautifully 
made clock train which at two-minute Intervals 
rotates a shaft which is thrown into gear with tho 
counter at: a fixed jioint in tlie levoluiion, and out 
of gear at a variable point, this variable point being’ 
made to depend upon the flow iiasslng. 

(21) In concluding this brief summary, the author 
wo«ld like to refer to tlie extreme importance of 
the l ight selection of materials for the various parts 
of tne luiMers. 

Thus, while a cast-iron orilice carrier and a gun- 
metal orilice jilate may lie used when measuring 
wet steam at. low pix‘ssure or compress(‘d air, these 
materials must be replaced by cast steel and nickel 
when siiperhealtMl steam is measured. 

Or again, a meter which is i>c*rfectly satisfactory 
for measuring coal gas has to be (‘ompletely. revised 



cleansed by water jets without oi»eiilng up the ] 
main, and lastly tlu' throat st‘ctioii is made easily 
removable for inspection and cleaning when the 
tube is by-pa s.sed. 

(IS) The above i)aragrat>hs deal briefly with the 
theory and construction of the simpler difl’erentlal 
pressure meters for which the author is resfionsible. 

Their accuracy under working condit ions is within j 
2% at full load and within at, the lowest loads j 
they are dcsigtu'd to measurix When ii.sed for the | 
measurement of lailsating flows their accuracy is 
howev(*r less. 

The investigation summarised in table II. A < f i 
the author’s paper before the Institute of (Mvil ' 
Engineers shows that with viscous daui[)ing in the j 
pressure pities the “ pulsation constant ” to be | 
applied to the meter is i)ractically indeiiendent of i 
the wave form of the pulsation, and does not ! 
deviate from unity by more than about, 7% providisl , 
that the variation of the rates of flow at the i 

extreme phases of the pulsation does not exceed | 

1:2. In most cases where the nu'asunaiH'ut of i 

pulsating flo\As is possible, the additional error | 

caused after allowance has been made is less | 
than +2%. 

(19) The various diflcn’initial luessure producing 
devices made by (he autlior’s iirm are calibrated 
with water, this method being simifler, cheaper, 
and, unless very elaboiate care is taken, more 
accurate than calibration by air or steam or gaseous 
flows. Check tests are however taken on actual air, 
steam or gas flows with each new" tyiie of constric- 
tion. The method of calibrating by mean.s of wvitcT 
flows, which the author develoiied in 1909, enables 
a new type of constriction to l)e quickly tested out, 
and also enables the effect of dlfllcult upstream 
conditions to lie allowed for by means of scale 
models. 

(20) All the typ€*B of meter dealt with can be 
arranged to register by counter. The integrating 

r 


if it is to be applii'd to tlie measurement of coke 
oven gas, carbon dioxide, chlorine, or ammonia. 
With each new aiipheatiou, new materials have to 
he cho.sc'ii and tested. 

(22) The aiitlior desires to thank the Institution 
of Civil lOiigiiieers for tlie loan of the lilocks for 
tigs. 4 and S, and his linn, Messrs, (ieo. Kent, of 
London and Luton, for the loan of the blocks for 
tigs. 5 and 7. 

The (hiAiUMAN invited written contributions to the 
discussion of this paper on accouul of the sliort time 
availnhle. 


RECENT DEVELOPMENTS IN SURFACE 
COMBUSTION BOILERS. 

HV I'ROKKSSOil Wn.MAM A. HO.NE, D.SC., F.U.S., AND 
e. ST. O. KIKKE, M.A., A.M.I.<’.E. 

Introduction. 

What is now known as the Bonecourt system 
of surface comhustioii embodies tlu* practical results 
of certain discoveries madi' by one of us during 
scieiilitlc researclu's ni>on tlie influenc'c of hot sur- 
faces In promoting gaseous combustion. It Is 
I recognised nowadays by all clicmists that chemi- 
cal interactions in gaseous systimis are promoted 
l)y the catalytic acllon of hot surfaces, and the 
ease of gasism.s (‘oiubustion is no exc*ci)tion to this 
gmicral law, nxsea relies referred to proved 
that, if an explosive gas<M;)UH mixture he either 
injected on to or forced through the Inlerstlees 
of a iiorouH refractory incandescent solid, under 
certain conditions, a greatly accelerated combus- 
tion takes place within the interstices or pores; 
or, in other words, within the boundary layers 
between the gaseous and solid phases wherever 
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these may be in contact and that the heat developed 
hy this lutensifled combustion would maintain the 
><urface In a state of incandescence without any 
development of flame, thus realising the concep- 
tion of flamelesB Incandescent surface combustion, 
as a means of greatly increasing the general 
efficiency of lieatlng operations wlicrever it cun be 
conveniently ai)i)lled. 

Perhaps the simplest illuslratioii of this system 
of flumeloss Incandescent surface combustion Is 
afiorded by tlie diaphragm method of applying 
radiant heat, and it. was obvious from the flrst 
that important results would accrue If by any 
means it could be succ*essfully applied to the rais- 
ing of steam In gas-flred boilers. 

It will probably be generally admitted that up 
to a few years ago the gas firing of steam boilers 
had not been very suc«*ssful from the point of 
view either of thermal efficiency or rate of evapora- 
tion. The low thermal efficiency of boilers tired in 
the ordinary way by blast furnace gas Is notorious, 
whilst even in the case of hollers tired with coke 
oven gas the thermal efficiency probably did not 
much exceed (>5% or 70%. 

The first; cxi>erlments made in the year 1909 by 
the late Mr. C. D. McCourt and om* of us iiion the 
application of the principle of mirfaw combustion 
to the gas tiring of multi-tubular boilers, prov(‘d 
.the lossihllity of transmitting between 00% and 
95% of the net calorilic value of coke ov(m gas to 
the water in the loiler. The nature of these early 
exiieriments has already been dealt with so oftcui in 
public that It will ho unnecessary for as to en- 
large very much upon them. Suffice it to say that 
the first cxi)crimcnt In J^ecds was made with a 
single steel tube 3 ft. in length and 3 In. in diameter, 
packed with fragments of granular refractory 
material, meshed to a proin^r size, and fitted at on(‘ 
end with a fireclay idiig througli whlcli wa.s hor(‘d 
a circular liole I in. diameter, for the admission 
•of the exi)losive mixture of gas and air at a spcH-'d 
greater than that of back-firing. 

Experimenting wdtli sucl» a tube, it was found 
possible to Imrii completely a mixture of 100 eub. ft. 
of coal ga.s plus 550 cub. ft. of air iK*r lioiir, and 
to evaporate about 100 lb. of water from and 
at lOO^C. (212° F.) per hour (20—22 Ih. i>er sq. ft. 
of heating surface), tlie prodiiets leaving tlie further 
ej»d of the tube at practically 200° C. This meant 
the transmission to the water of 8S% of the net 
heat deveJo]»ed by Mu* combnsllon, and an evapora- 
tion per sq. ft. of heating surface nearly twlc'C that 
of an express locomotive holler. The combustion 
of the gas was completed within 4 or 5 in. of the 
point where it entered the tube. Of the total 
evaioratioii, no less than 70% occurred over the 
first linear foot of the tiilK\ 22% over tlio second 
foot, and only 8% over the last femt. This iK)inted 
to a very ('ITective “ radiation ” transmission from 
the incandescent granular material in the flrst 
third of tin* tube, where the zone of active eom- 
busMon was located, although it should be remarked 
that tlu* loci of actual contact between the incan- 
(lesct'iit material and the walls of the tube were 
so rapidly cooled by the transmission of lieat to 
the water on the other side that they never attained 
a temperature even approaching red heat. The 
granular material in the rejnalning two-thirds of the 
tiilx* served to baffie the iiot i)roducts of (*ombus- 
tlon and to make them repent wily Impinge with 
high veloc'Ity against the walls of the tube, thus 
materially accelerating their cooling, and either 
preventing or minimising the formation of the 
feebiy-eonduetlng stationary film of relatively cold 
gases Avhlch In ordinary practice clings to the tube 
walls, seriously Impairing the heat transmission. 

Prom this initial experiment Bone and McCourt 
proceeded to construct their flrst experimental 
lx>ller (Figs. 1 and 2) which was made of ten such 


tubes fixed horizontally in a cylindrical steel shell 
capable of w’ithstanding a pressure of over 200 lb. to 
the sq. In. This small boiler was connected with 
a small tubular feed water heater containing 
9 t\il)es, each 1 ft. long and 3 in. diameter, similarly 
packed with granular material to facilitate the 
exchange of heat. 

With this simple conihinaMon of boiler and feed 
wat(‘r heater we were able to transmit to the 
water 93-3% of the net heal units contained In 



I.on<lou wal gas of 510 B.Th.T^ net jx'r eub, ft. 
at N.T.P. and obtain an average rate of ovapora- 
lioii of as much as 33-9 lb. wat(*r per sq. ft. of 
heating surface ix*r hour (from and at 212° F.),* 
the steam gauge pressure was 103 lb. and the 
I>roducts of combuslion left the feed water heater 
at n temperature of 289° F. 

The details of these results an* shown in Table 1. 


Tabt.e 1. 


Net cal. value gas in B.Th.U. ])cr 

cub. ft. atN.T P 

Kate of evajKH’ation lb water per 
s(i. ft. heating surface per hour 

from and at 21*2 ' F 

Pressure of gaseous mixture enter 

ing the tubes. Ins. W.G 

Pressure of products entering the 
feed water lieatcr . I ns . W . G . ... 
Steam gauge pressure in lb. above 

atiuosplierio 

Boiling point water in Fahr.' 
Temperature products leaving boiler 

in Fahr. 

Temperature ])r()ducts leaving feed 

water heater Fahr. " 

Net heat supplied to boiler per hour 
in B.Th.U. ... 

Not heat transmitted per hour in 

B.Th.U 

Efficiency ratio 


8 Doc. 

lyio. 

8 Jau. 
1913. 

562 

510 

21-6 

33*9 

17*3 

40*9 

20 

5*14 

100 

338‘ 

103 

340 

446^ 

534' 

203" 

289^^ 

.559,800 

728,333 

527,800 

0*943 

680,000 

0*938 


SkinniDffi'Ovc Boih r for Cokr Oven Ous. 

The success of thi.‘< linsl experimental boiler 
enabled us to jiroewd Immediately with the erec- 
tion of a much larger plant (Fig. 3) on similar 
linos for coke oven gas, at the Sklnnlngrove Iron 
Works in the year 1911. It consisted of a boiler 
drum 10 ft. in diameter and 4 ft. from front to 
back, traversed by 110 stt*el tubes each of 3 in. 
internal diameter, packed with fragments of suit- 
able refractory granular materlul. To the front 
of the boiler was attached a specially designed 
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gas feeding chamber which delivered washed coke 
oven gas at the ordinary tem|)erature and under 
a pressure of 1 to 2 in. water gauge to each of 
the 110 combustion tubes. This gas, together with 
a regulated proportion of air from the outside 



Atmosphere, was drawn under sncllon from a fan, 
through a siiort inixing lube, into each of the said 
combustion tubes where it was burnt without llame 
In contact with the ita/andeseent granular material. 
After leaving the boih'r lubes tin* products of com- 
bustion passed onWitrds Into a semi-circular cham- 
ber at the back of the boiler, into a tul)ular feed 
water healer and from thence they were drawn 
by the fan which discharged them at a temperature 
of 05° C. into the atmosphere. 

In a series of indei)endent trials carried out on the 
plant by an eminent American steam engineer in 
July, 1012, it was found that, even when the boiler 
was not. lagged and wiien it was raising steam at a 
pressure of 100 lb. above that of tlH‘ atmosphere, 
02-7% of the net heating value of the coke oven 
gas was transferred to the water ami sent out 
as steam, the overall evaporation being at lh(‘ 
rate of 14 lb. per sq. ft. of heating surface ]»er 
hour (see Table 2). 

Table 2. 


Hesults of i^teatn Trial. 


July 29tli, 1912. 


Duration of test in hours 10 

Mean steam gas pressure in lb. i)er sq. 

in. above atmospheric 97*2 

Total gas burnt in cubic ft. at N.T.P. 101,859 
Net calorific value of gas B.Th.U. i»er 

cub. ft. at N.T.P 510-5 

Total heat supplied. B.Tli.U. ... 52,003,990 

Temperature of j)roducts leaving boiler 
in Fabr." 380(190 C.) 


Temperature of products leaving feed 

water heater in Fahr. ’ 202(94 0 ' C.) 

Total water evaporated in lb. from and 

at 212" F ... 49,824 

Evaporation in lb. perscj. ft. of heating 

surface per hour 14T 

% of dryness of steam 99-3 

Total heat utilised in I3.Th.Tj 48,208,399 

heat utilised 


Ratio 


not heat supplied 


= 0-927 


Power taken by fan 
[suction =20" W.G.] 


I « 0097 watts = (say) 8*2 h.p. 


As is often the case, the first attempt to trans* 
late a new idea of this kind Into everyday large- 
scale practice was not unattended with difficulties, 
the investigation of whi^ has taught us certain 


valuable lessons. There was no difficulty whatever 
with the Sklnnlngrove boiler or boiler tubes, or 
with the gas feeding arrangements Notwithstand-^ 
Ing the high evaporation, the mechanical properties*^ 
of the tubes were not in the least impaired, and 
the Sklnnlngrove experiences have shown that 
there is nothing wrong with the evaijorating part 
of the installation. On the other hand the type 
of fan put down at first to draw the gases through 
the system and to discharge the cool products of 
combustion Into the atmosphere was found to be 
unsuitable for dealing with corrosive gases con- 
taining small (luantliies of oxides of sulphur at 
the extremely low temperature of 95^ C., to which 
the products were reduced by the feed water heater. 
The burnt i)rodncts had no corrosive action at all 
upon the boiler tubes or tube plates, but they were 
found to attack the outlet tube plate of the feed 
water heaters and the fan impellers. 

The average temixu-ature of the products leaving 
the boiler when evapoi-aling at a gauge pressure 
of 95 11). to the sq. In. was about 195° C., or only 
28® (\ above the tempera Lure of the steam. The 
effect of the feed water heater first installed^ was 
to reduce this temi)erature to i)ractlcally 95° 0., 
which was too low to prevent corrosive action. 
According to our experience, 120° (\ is the lowest 
limit to wldeh the tenii)eratm-e can Im‘ reduced with- 
out lh(‘ risk of corrosiv(‘ action niton the fan, and 
to allow a snfllcient margin of safety at light loads 
it would iM) preferable not to reduce it below 130° (j. 

As there was no su}M‘rhenter, the work which 
coiiM b(' done by the feed water heaters in reducing 



Fkj. 3. 

the products from 195° C. to 130° C. was so small 
lliat it was decided, in altering the Sklnnlngrove 
plant, to cut out tlie feed water heater altogelher 
and to substitute fans running at a lower speed, and 
flttiMl with water-cooled oil ring lubricated bearings 
on account of the higher teiiq)eratui-e of the products 
to be d(‘alt with, and this lias been done. The effi- 
ciency of tile plant, now that the lK)ilcrs arc lagged, 
will still be about; 90% on the niT ciilorillc value of 
the gas snjiplied, even without the feed water 
heater. 

UoilcvH irith Riijid lilock Packing for Producer Gas. 

Several other bolh'rs of the Skinningrove type, 
with certain inoditica lions in the packing and 
burmu’s, and reduced suction, have been installed 
by the I3onecoui-t Waste Heat Boiler ('o., Ltd., 
London, on the mains of the South Metropolitan 
Gas Company and the Gas Light and Coke (company. 
I’rom a teclinical point of view we are still prepared 
to erect large boilers of the modified Sklnnlngrove 
design for coke oven or coal gas, and to guarantee 
their high thermal efficiency and smooth vrorkliig, 
but. as the result of more recent developments In 
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regard to the structural features of the boiler, we 
would now recommend one or other of the types 
to be described presently, which have been duly 
protected by patent applications. 

Although a boiler with 100 or more tubes, each 
4 ft. long by 3 in. diameter, packed with loose frag- 
ments of a suitable granular refractory material, as 
in the case of the Skinniiigrove boiler, is eminently 
suitable for use with a i>orfectly dustless and tar- 
less gas, such as cok<i oven gas, it Is preferable, 
when dealing with gases which are liable to contain 
dust or tar, to Hubslltute a special rigid system of 
refractory surfaces (Fig. 4) over which the com- 



Fig. 4. 


bustible mixture sweeps and in contact with 
Which it is burnt at a highly accelerated rate. 
This has enabled tubes of much greater length 
to be used, which has the advantage of rcduc 
Ing the diameter of the boiler, reducing the 
number of burners, and reducing the cost of con- 
struction for a given evaporation. A further ad- 
vantage is that the amount of suction recpiiied has 
also bt'cn considerably reduced. 

The use of tids now rigid system of nTraclory 
packing has also reduced the maximum teiuT'era- 
ture produced on tlie packing surfaces in the front 
part of the boiler to a (U'gi'tH* certainly below 
1000^0., and probably to about 850^0. This has 
been done ])y facilitating tli(' bent transmission to 
the water V)y frc(‘ ra<liafioii from tlie wbob' of the 
packing stiri’MC(‘s to tlu* lube walls. As an Illustra- 
tion of these newtu* tyi»es of boilers W(‘ may describe 
the constructional features of two boilers erected 
In the year 1tM4 in the Hirmiiigb.am district for 
• generating sh'am from gas made In KerperU^y 
producers (Fig. 5). 



Fig. 5. 


These boilers are each 10 ft. diameter by 12 ft. 
long; each unit contains .IS tubes, 0 in. diameter, 
packed with the special rigid system of moulded re- 
fractory blocks. Each of the tubes is provided with 
its own gas supply, wdiich can Ik* easily regulated 
by means of a wheel- valve on the boiler front, 
whilst the air reanisito for oomhustlon, together 
with a regulated proportion of gas, is drawn into 
each tube, through n short mixing chamber, by 
the suction of an electrically driven fan sltuatea 


at the back of the installation. Each unit will 
evaporate up to 15,000 lb. of water from and at 
100° C. per hour. The combustion In the tubes is 
perfect, and when oiieratlug at a gauge pressure 
of 85 lb. per sq. in. the products leave the system 
(there being no feed wulcr healer Included in the 
installation) at less than 250° (’, 

These two boilers, It may iMi said, have been 
running continuously for nearly live years, and 
no tulws have yet had to be renewed in them. 

The only criticism which we liave to pass as the 
result of experieD(‘e gained In working them, and 
which led us to adoi>t further niodillcatious, is that 
we did not consider I bat a burner system which 
involved the us<‘ of separatt‘ wheel valves for each 
tube of the boiler could be regarded as flnallty, 
and that it would la* an advantage, from the point 
of view of evaporative power, If by any means 
tubes of smaller dlaim'lcr and still greater length 
could be adopted in order to iiH'iease the beating 
surface. 

The next step was an impoitaiil; imjjiovenieiit in 
the design of the burner which has enabled ns to 
disy)enHe entirely with Boparale control for eiich 
boiler tube and to feed a whole nest of tubes from 
a gas-box controlled by one valve. The elements 
of Ibis <lesign are shown in Fig. 0. The illustration 
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of Ibis jjewest burner shows a gas cbaiul>er con- 
trolled by one valve cayaible of sui>ldying gjis to 
a nest of 2G boiler tiibt's. Tlu* gas is fed into the 
ehamber from a main on wliieli there is a ooek 
eont rolling the pressure in the gas-box. The front 
of the box is bored with a number of holes, of the 
correct size, each of which is immediately opposite 
the axis of one of the boiler tut)es. These holes ai’e 
of unlfr)rm bore*, but their diameters are adjusted 
by a rimer in such a way that with a given gas 
})ressure in the box each delivers exactly the correct 
• luantity of ga.s to each boiler tnbt> even when that 
Muanlily may vary slightly in different tul)cs. Hence 
flu* (piaiitity of gas admitted to each tula* depends 
slmi)ly upon the pressure in the box which is con- 
trolled by the single valve refei red to. While the 
(inantity of gas is controlled by the gas pres.sure, 
the air is controlled by the fan. and all the oT>erator 
has to know is bow to vary the two together for 
dllTerent loads, wdilch informa tlou Is given him by 
the company's expert when tlu* holler is first put 
Into commission. 

Boilers irith Spiral Packiiuj. 

The next lIlusli’aMon (Fig. 7) .'^liows a small boiler 
operjiting on London coal gas with natural draught 
lltt(*d with .such a fading chamber. The boiler 
contains 2(» lubes, each 2 in. diameter, and arc 
4 ft. long. Each tube Is fitted with an iron packing 
of spiral form (Fig. S), the front part of which be- 
comes red-hot and acts as the catalysing surface for 
the combustible mixture, and so completes the com- 
bustion flaraelessly in the first foot of the boiler 
tube. The products of combustion sweep through 
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the system In a spiral motion and rapidly give up 
their sensible heat to llie water. 

Experiments upon Superheat, 

During the cairly singes of the development of 
our designs we wen* eoneerned mainly wdth the 
problem of evaporation and heat transmission. The 
important subsidiary i)roblem of 8ui>erheat was left 
until later. It was of course recognised that it 
would be impossible to develop lh(‘ system for large 
1 ) 0 wer station work wh(;re high siUKU-heats are re- 
quired unless a satisfactory solution of the sub- 
sidiary problem had been arrived at. During the 
war the problem was tackled at the Done- 
court Waste Heat Holler Company’s works on 



Fig. 7. 


an exfKirlmental scale, with results which have 
enabled the boiler design to l>e modified so as to 
provide for suix'rheats up to the highest degree 
required in modem power station practice. As these 
experiments were begun at a time when w'e were 
using tubes of (1 in. diameter, the wadl-known and 
well-tried locomotive tyi)e of superheater adapted 
for Insertion In Hue (uVh‘S of r>i in. diameter or 
thereabouts was first tried. 



Fig. 8. 


In the first exj^cTimenlal arrangenuuit ;i tube 1,*! fl. 
long and fi in. dianader was packed for the first 4 ft. 
of its length with the aforesaid rlgi<l block jjacking, 
for the next (I ft. with a superheater element, and 
for the remaining ft. with a specially shaped p:ick- 
Ing. The tube was fitted into a boiler shell IS in. 
diameter suitable for a working pressure of 100 lb. 
to the sq. in. The gaseous mixture was burnt and 
the temperature of the })roducts reduced to l.*100^ F. 
(about 700° 0.) before r<‘aching the sur)erhe.ater 
element, and, after leaving the latter, the sensible 
heat remaining in the i)roducts was rapidly given 
up to the whaler in the Iwiler. By means of this 
arrangement steam at 100 lb. i>resKure was siija^r- 
heated 192° F. to a total teraiHuature of .W F., 
while at the same time the temperature of Ihe pro- 
ducts leaving the systoin was reduced to 442° F., 
which was only 104° F. (58° C.) above the temp«*ra- 
ture of the saturated steam in the boiler. No feed 
water heater was attached In this experiment. In 
another experiment a suix^rheat of 340® F. was ob- 


tained; the total temperature being 678° F., but 
in this case the temperature of the products leaving 
the system rose to 500° F., or 102° F. (90° C.) above 
that of the saturated steam in the boiler. 

The Improvements already described in the 
burners of the boilers, and the return to tubes of 
smaller diameter made it advisable to discard the 
locomotive typo of sniKuTieater in favour of a modi- 
fied tyiKi of that commonly used in Lancashire 
boilers. 

Finally a complete unit, as shown in Fig. 9, com- 
prising the boiler, burners, superheater, feed water 
heater and fan, all on one foundation, has been 
designed. The boiler itself is 0 ft. diameter by 
18 ft. long. There arc tw'o nests of tubes which are 
packed with the Iron spiral packing already re- 
ferred to. Each nest is fired from one burner-box 
and controlled by one valve. The packing of the 
tubes is so arranged that the products of combustion 
will pass from the boiler to the superheater at a 
temperature of 500° C., more or less according to the 
amount of superheat required, while the sensible 
lieat contained in the gases leaving the superheater 




Fig. u. 


is recoveri'd in the f(M‘d w'atcr heater, the lemi)era-* 
ture of the gases Ixfing reduced to 120° 0. in the 
te(‘d w’ater heater, at which lemiKirature they enter 
the fan. ISuch a combined arrangement of lx)ilGr. 
superheater, and feed water heater in one unit 
lias the advantage Uiat it allows of a greatly 
increasKMl evaporation in the boiler itsidf per 
unit of heating surface as compared with the 
former arrangement of holler only, and, so far as 
can be estimated from our experiments, this small 
lioller would easily evaporate 20,0tM) lb. water from 
.and at 212° F. jxu’ hour when siqiplled wltli coke 
oven gas, and 15,000 lb. from and at 212° F. per 
liour when supplied with producer gas. In eithei- 
ease the suction would not be more than 9 In. of 
water, and the overall thermal efllcieiicy would Im‘ 
tlie same as In the original Skiimlngrove unit. 

As the pressure at which steam Is generated In 
modern central power stations is rapidly Increasing 
it is interesting to note that tlie boiler shown in 
Fig. 9 can bo made out of ordinary plate for a work- 
ing pressure of 150 lb. to the sq. in. 

()bj(‘etlons sometimes i)nt forward against shell 
hollers are not, applicable to the Bonecourt boilei' 
as, like the shells used in water-tube boilers, they 
are nellher subjected to contact with the hot gases, 
nor used as part of the heating surface. Moreover, 
unlike some water-tube boilers, the shell plates are 
not drilled to accommodate tubes. They have the 
great advantage over water- tube boilers In that 
there is no internal pressure tending to burst the 
tubes. The tubes are floated by the water, and as 
the water can flow to the heating surface over the 
whole length of the tubes Instead of only at one 
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end the boilers can be forced in an extraordinary 
manner without risk of priming or of burning the 
tubes out. 

In water-tube boilers It is common practice to 
couple a number of shells in paralhd. In the Bone- 
court boiler, not only can drums bf* placed side by 
side, but also one above t he other and yet controlled 
by a single set of steam iitl.lngs. One of the last 
forms of the boilers reeently Installed for eoke ovmi 



gas at a eolllery in Cumberland Is shown in Fig. 10. 
From these remarks it will be si'on how (‘asily it is 
to make a Ronecourt inulti-drum boiler for almost 
any output and for any desired pressure and super* 
heat, tile space ooeupled being far less than that 
of any other Ixiiler. Back-firing is imiio.ssible, and 
there an; no large oombustion chambers in wiiicJi 
dangerous explosions can occur. 

Waste Tlrjit Boiler Development. 

In addition to the develoiuueiit, of surface eom- 
bustioh bol](*rs (h'.sorllMHl In this pajX'r, eonsiderabk‘ 
progress has lx_*(‘n made eomniercially wdtii the 
installation of w\aste heat boiku’s in various parts 
of the kingdom, for the generation of steam fr(»in 
the hot products of combustion diseliarged from 
Internal combustion engines and Industrial furnaces. 


Dr. Charles Carpenter pn'sided at tlie after- 
noon session, Avhen Prof. Bone’s paiier was dis- 
cussed. 


DisenssTON. 

Mr. H. J. Pino said that three years ago his 
firm had put down a Boiieeourt boiler; the Imme- 
<liate advantages of it w^ere that they had not to 
arrange for coal carting nor for the dispo.sal of 
ash, whilst a big eliimney stack wuis not required. 
The whole thing was self-contained and all capi- 
tal expenditure on the items he had mentioned 
was out out. In addition there wx^re no stand-by 
losses worthy of mention such ns there would be 
with a large range of steam boilers, Laneashlre, 
water tube, or Cornish, and as ttie boiler w'as laggtul 
th(‘ total losses wore sllgiit. Tlie furnace which 
lie had Inslalled had five burners and five ti-ineh 
tubes, wilh solid fireclay packing of the sidra! 
tyiie. There wi'ro two or three periods during the 
day when the load was zero and two or three 
rierlods when it was a inaxinium. The working of 
the boiler was very simple, tlie attendant Iving 
supplied with iiisl ructions based on their knowledge 
of the w’orking conditions in tlio factory, sliowlng 
the number of burners he was to w'ork at each 
half-hourly period. 

Dr. W. R. OuMANDY asked what was the limit of 
Ijoorness of the gas which it was possible to employ 
In this boiler and If it had answered to use pre- 
heated air when using gas of a very low cnlorlflc 
value, say 100 B.Th.U. He also asked whether In 


works where proiluc'ers vveri; Installed, having re- 
gard to the loss's necessarily entailed in running 
producers, tin; overall efficiency plus the producer 
loss would show any advantage over a direct-fired 
boiku’ which was run (‘cononileally, unless the 
pnxlucer was able to use a low gi-ide fuel which 
could not be employed upon nuxiern mechanical 
stokers. It was tliat asix'ct of alValrs wlileh would 
largely determine whether it would jmy to instal 
this type of boiler. Some IH ytxirs ago Mr. Ix^ster, 
of Manchester, had made a small model boiler 
consist ing of a copper tube of about i in. diameter 
and o ft. long surrounded willi a copi>er tubf? 

in. diameter. ('old water was fed through 
tlie annular sjiaw from the bottom and steam 
taken olT at the top, and a mixture of coal gas 
and air w'as blown into the to]> of the smaller 
inner tulie under sufficient ijressine to form a long 
fine jet, the vekxdty being such that back-firing 
could not take plnc<‘. With that an efficionoy of 
of the total heat value was obtained and, 
Indeed, the apparatus could b(‘ use<l as a means 
of nxNisuring the tliermal <*fficieney of the gas coni- 
]»arat)le in accuracy with th(^ ordinary Boys 
calorimeter. That sehmne did not, however, apix>ar 
to he capable of being worked out on a large scale. 

Prof. Bone said that Dr. Ormaiidy had asked 
whether gn S(‘8 of low calorific value could Ix'. used. 
He had already exfilained that tliey were work- 
ing with ammonia recovery produexT gas of about 
MO B.Th.U., but h(‘ presumed Dr. Ormaiidy referred 
to low grade blast furnace gas Viu'y soon after 
tlie earliest exiieriments had been made he hud 
liad the opportunity of testing the experimental 
Ixiller tulies on blast furnace gas at the Nkinuingrove 
works and had found tliat the surfaces could not 
he got to glow suffieieritly, by ft'eding in blast 
furnace gas and air in jiroix^r proportions, to Induce 
a very .sjitlsfaetory surfaet* combustion. The boiler 
tulx' was then slarUai with a little eoke oven gas 
from the batteries ix^ar by, and as soon ns the 
material was in a sufficient state of glow the mix- 
ture of blast fiirna<‘e gas and air was turned on 
and lh(‘ boiler worked satisfactorily. About, five 
minutes was sufficient for that, purjxise. Once the 
surface at the front end of the tube was In a 
satisfactory state of incandeseeiuv tlie process 
would go on. The (piestion of putting down a 
boiler for Mast furnaw gas in preference to a 
general lug plant hud Ixxui meiitioiaHl. In tliat ease 
till* blast, furnace gas would have to be so clean 
that great(‘r efficiency would tx' obtained by put- 
ting it into an internal combust Ion engine than in 
any lK>il(‘r systeiu or even a steam turbine. There 
were elreumstanees in whieli the eniployinent of 
an Internal oombustion engine with blast furnace 
gas was not desirable, in wiiieli ea.’<‘ there wmuld 
Ix^ no difficulty, if the gas was cleaned— by an 
elect ro.sta tie inetiiod preferably— in di'aling with it 
on the same lines ns they did wdth producer ga.s. 
With n^gard to ^Ir. l^'stiu-'s exiierlmeiits, he 
iHdioved that the amount of gas fed into the t, nix's 
wms only a ft‘W cubic feet an hour, and if be him- 
self were to feed the same quanlity of gas through 
his own tubes at that rate be would Ix^ able to get 
the same effiekuicy of ovi'r Ok"' . 

Mr. Kirke said that just before the war started 
lu‘ had gone over to (’oekerlirs works in Belgium 
and made cx|H‘rlments with Mast furnace gas on 
(kin. tulx's P2 ft. long, but he had had Spme 
difficulty with It. An evaporation of 20 lb. per 
sipiMre foot of heating surface was obtained with 
blast furnaw gas, but it was very difflciilt to burn. 
He had to start by getting the gas Into the tnbeis 
at n very slow rate, and when it became properly 
mlxed—he was not working with an explosive mix- 
ture— he could sp^ up verj^ much; provided ttie 
combustion were complettxl before the water-cooled 
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tube was reached everything went well. CocUerlll’s 
bad been so salistied with the demonstration on a 
single-tube boiler that they had determined to put 
up a big blast furnace gas-fired Ixiiler and turbine 
and run it side by side wltli their big blast furnace 
gas engines to se(^ whlcli was the best, proposition. 
Just as they had started, how(^ver, the war had 
broken out. lie l)elie\e<l, however, that there 
would be no ditiieully in using blast furnace gas, 
but it would not he possible to use a very long 
boiler unle.ss the air were pre-heated. I’re-heating 
of the air would undoubtedly make it so much easier 
to bum blast furnace gas and for this purpose h(‘ 
would use an air lu'ater of tlie underfeed stoker 
make at the exhaust end in order to enable the 
boiler to be made as long as ixjsslble. With regard 
to the question of the overall efiicieney, the boiler 
efficiency was a little over 90% with a feed water 
heater, but the producer efficiency was not more 
than 75 or 80%, so that the combined result was 
not better than that obtained with a direct fired 
coal boiler, and the i)roposition only became 
Interesting if the by-products could be recovered. 
That necessitated a large scheme, and it would 
probably only pay to put in a proilucer with a 
boiler In a large ix)W(‘r scheme wlnu’e the by- 
products were recover(‘d. The next point raised 
was about the explosive mlxlure and back-firing. 
When they liad hi'st started these boilers they had 
worked witJi an explosive ndxture and had 
attempted to 1)<jss it tiiroiigh (he hole at such a 
high speed that it could not tir(‘ back, but 
sometimes it would do so. Th(‘y had then 
tried to dispense witfi explosive mixtures and 
to make it impossible for the charge to back-fire. 
The air was drawn in by the fan and the mixing 
of the air and gas took place in the tubes while 
combustion was going on. The first i)art of the 
combustion took place by fiaine ami It was 
accelerated by the refractory material In (he tulx'S. 
How much took place by flame and how much by 
surface combustion he did not know, but It did 
not matter because the wmbustion of the gas was 
complete with a [iproxi mutely the theoretical quan- 
tity of air. Tliey had also done a good deal of 
work in connection with the recovery of waste 
heat, most of it with gas engine exhausts, because 
the gas engine had plenty of power to drive the 
gases through tiie tube. The chief advantage of 
the Bonecourt waste heat boiler over the ordinary 
waste lieat boiler was that large and thick tubes 
could be used which could easily lie cleaned on the 
water side. The amount of water in tlie boiku-, 
also, was considerably reduced, so that steam was 
got up much more cinlckly and condensation of the 
products In the tubes only took jilace while the 
water was getting hot; it was condensation In the 
tubes while the boiler was getting hot that caused 
corrosion of the ordinary waste heat boiler tube, 
so that the objection to the ordinary waste heat 
boiler was completely eliminated by the Bonecourt 
boiler. The boiler could also made so short 
that It could be got into quite a small space and 
turned vertically upwards without the efficiency 
being In any way impaired. 

The CiiAiBMAN said he thought the authors had 
proved that a steam boiler could be made an 
economical appliance and that If It were desired 
to convert hot water Into steam it eould be done 
by the means which had been described, always 
provided that the gas was obtained under economi- 
cal conditions. One speaker had said that one of 
the advantages of the Bonecourt system was that 
the boiler could be switched on and off very much 
like a motor, and It had then been pointed out that 
that was all very well as long as there was an 
dependent supply of gas; Jmt If the supply of gas 
,had to be incorporated with^e steam-raising plant 
then they were face to face with stand-by losses. 


He thought that the stand-by losses of a producer 
would not be anything like those in the case of an 
internal or Babcock fired boiler. In other words 
there was a much greater control over the produc- 
tion of gas in a producer than by handling the 
(iampers in any of tlie ordinary forms of boiler. 


Tim PRODUCTION OF STEAM FROM LOW- 
CRADE FUEL AND A CHEMICAL WORKS 
POWER PLANT. 

HY r. IWIUUWH, A.I.e. 

The apiillcallun of a hard and fast, rule is im- 
IRissible when determining tlie best type of prime 
mover for u chemical works. Much deiKmds upon 
the nature of the operations, what these involve 
in the .shape of power and heat, whether the dis- 
position of the chemical plant admits of the power 
plant being centralised, or whether such plant 
necessitates the Installation of a number of small 
(lower units at various points throughout the works. 

The major portion of the prime mover at the 
works under nwiew is roqulretl In connection with 
plant for 

(1) Disengaging ammonia from ammoniacal 
liquor, which is treated in continuous columnar 
stills; the gaseous ammonia being absorbed in such 
a way as to produce liquor ammonia, ammonium 
sulphate, sulphite, chloride, and polysulphide. 

(2) Promoting the formation of sulphuric add in 
the chain lx‘r {irocoss. 

Afiproximately 1000 tons of gas liquor is treated 
per day and about 75 tons of chamber acid Is made 
l>er day. Other chemical i)roc*esse8 are conducted 
but tliose named are tiu^ most important. The 
several jirocessos involve a variety of chemical and 
mechanical operations, which may be briefly cited 
as follows Distillation (under pressure and under 
vacuum), condensation, calcination, concentration, 
dissolution, cryslalllsation, llxiviation in vacuum 
filters, filter-pressing, centrifuging, drying, grind- 
ing, disintegrating, scnxming, elevating, and con- 
voying, etc. Despite these several oiierations the 
power load is relatively small compared with the 
total prime mover required, and constitutes only 
18—20% of the aggregate load. 

As steam is the Ix'st medium for disengaging 
ammonia from ainmoniiical solutions, not only from 
the i>olnt of view of its heat value, but also as 
regards its carrying effect, it would apiiear that (he 
choice of a prime mover is for (he most part confined 
to steam. 

The chemical works in qm'stlon are immediately 
adjacent to the gas works, where large quantities 
of coal are carbonised, and as the resultant coke 
has to be graded and screened, tliere is a quantity 
of coke breewi immediately at hand. 

At one time the disposfil of this material pre- 
sented difficulty, but the progressively increasing 
price of fuel of late years has compelled attention to 
its disposal. 

The production of steam from low-grade fuel is 
a matter of fundamental imixirtance. Certainly the 
problem Is not a new one, but it can hardly be said 
that finality in the matter of efficiency has been 
reached. (!okc breeze Is a very indefinite term and 
may mean almost anything. Some gas engineers 
describe it as all the material passing through a 
f-liich screen. Others would regard such material, 
or at least that passing a i-inch screen, as coke 
dust. Whatever the correct definition of coke breeze 
may have been, it la certain that any such definition 
will need to be materially modified to cover the 
coke breeze supplied during the last two or three 
years of the European war. Owing to the absence 
of pickers at the coal belts, the ash content of the 
coftl inclosed appreciably, and obviously this had 
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its reflex action on the character of the breeze 
resulting. 

The subjoined table shows the weekly rests of the 
breeze supplied during the last three months 


Date 

Ash 

1 Moisture 

1 

1919 

% 


Jan. 10 . . 

20*1 

13 0 

„ 17 

17*7 

12-8 

„ 24 . . 

17*0 

10*0 

,,31 .. 

27*7 

13*8 

Feb. 7 .. 

21*8 

13 7 

..14 

17 1 

12*7 


22*4 

14-8 

., 28 .. .. , 

21-3 

13 1 

M ar. 7 . . • . i 

23*5 

15*5 

„ 14 .. 

20*2 

[ 15*7 

„ 21 .. 

17*9 

13 6 

,. 28 .. .. ‘ 

24*6 

100 


I 


I 


Average screening tests of such fuel are : — 

Percentage passing screen 25*74 

„ r M 4.3*05 

„ M 71G0 

„ 83*72 

Remaining 10*28 

It Is recorded that more (lum thirty years ago 
Messrs. Rryan Donkin and Co. introduced the 
I’ern't furnace for tlie utilisation of (his residue. 
Several other furnaces ha\'(i since been patented in 
this connection, chief of which are (lie Wilton, 
Victoria, Crosthwalte, and Meldrum. 

In all cases the furnaces named are for the most 
part constituted of a scu'ii's of cast Iron air tul)es 


pressure, as well as to the provision of a secondary 
supply of air, these factors tending to a greater 
uniformity hi the distribution and utilisation of the 
air. 

Some details of the Crosthwaite’s patent forced 
draught air tubes, with which the author has had 
experience, and (he arrangement of bridges are 
shown in fig. 1. 

Coke breeze or dusl, wha lever is the cxirrect term, 
posst‘sslng the characteristics given, obviously lies 
in a compact mass, presents considerable resistance, 
and renders uniform distribution of air at a reason- 
abl(^ i)ressure next to im])ossible. Indeed such a 
fuel bed is typical of tlie suiid lute. Although 
p(»roiis, there is no uniform porosity and such 
pr(‘s.siir(‘.s have to Ix^ indiieed by the operation of 
the steam blast as invariably lead to the introduc- 
tion of an excess of air beyond that theoretically 
reqnlre<l for the eomhustion of (he c.*n bonaceous 
matter in the fuel. 

Consideration of fig, 1 will sliow that the ])rluiarv 
air supply is a function of (he pressure at which 
the steam blasts art' operaft'd and the reslHtanc*e 
caused by the fuel bed. Of course the Initial 
pressure created by the injection of air through 
the fuel bt'd is coiinlerhaJanced by the suction of 
the chimney, and the ixiiiit of equilibrium is 
usually immediately abovt^ (he fuel bed. 

The secondary air supply Is alone controlled by 
the chimney draught. The correct regulation of 
(he air is a matter of some difficulty and has to be 
judiciously controlled according to the size and 
quality of the fuel, the porosity of the fuel b^, 
;ind its condition as regards clinker. 



/ 

Ci*>tvfr rid 1 . 

Bmece 


built up of sections. Each section is pro\ Ided with 
serrations, or is so arranged that a section forms a 
series of iierforatloiis with the abutting sections. 

A blank-end section la provided with each furnace 
so that the air for combustion of the fuel passes ! 
through the several serrations or ix^rforations i 
formed by the various sections when assembled, i 
The air for combustion is deliven^d through the ; 
air tubes under pressure and is induced by the i 
passage of steam usually at boiler pressure through ■ 
suitable Jets or nozzles. In the case of the 
Crosthwalte furnace these nozzles have an orifice 
inch in diameter. 

Recent improvements In the design of the furnaces 
appear to have been directed to the number and 
size of the holes for the admission of the primary 
air, with minimum dust percolation, to the blast 


Many assume that the bt'st results are obtained 
I by admitting such a quantity of primary air as will 
' lead to the formation of carbon monoxide, whlcli 
can be subsequently burned to carbon dioxide. It 
has been suggested that tlds Is the best way of 
ensuring a high CO., content in the waste gases. 

The author's experieuee of the combustion of coke 
breeze In forced-draught furnaces does not confirm 
this view. Combustion would be very seriously 
retarded if an attempt were made to restrict the 
.supply of primary air to such proportions as would 
lead to the formation of carbon monoxide. The 
resistance offered by the fuel bed is such as to 
necessitate the introduction of . a quantity of 
primary air sufficient to promote very largely the 
production of CO^. 

Analyses of the gases above the fuel bed when 
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the latter Is reasonably clean and under full blast 
show results as high as l(l‘5% CO, and C*4% of CO. 
Continuous tests of the waste gases leaving the 
main flue (vide fig. 2) indicate, however, that such 
a gas composition Is not maintained for Jong, and 
further that dilution arises. The dilution was 
traced to the introduction of an excess supply of 
secondary air due to the imperfect fit of the ash-pit 
doors and to the abs(‘nce of adequate provision for 
adjusting the quantify of secomlary air admitted. 
Steps were Imiuedialely taken to remedy these 
defects in design, witli greatly improved i*esults. 


The necessity for quick cleaning and re-charging- 
is self-evident. It is important that the air tubes 
sliould be kept clean. Pine dust passes through the 
perforations in the bars and must be removed 
periodically. 

Another important factor contributing to the 
efficient use of low-grade fuel has reference to the 
productive capacity of the boilers. The author has 
liad occasion to w'ork boilers with coke breeze under 
intensive conditions, and it was apparent, during 
such i)eriods, that the thermal efficiency began to- 
fall; Indeed, exiK.*rience lias clearly shown that 


eoil«f Shun It %C0, record A¥trig0 for 24 hr$ 8 5 t>st0 Mty SC* I9lt 



The importance of directing attention to tlie C(), 
content of the waste gases is made strikingly 
evident in fig. ,'1. ExjMuKmce suggests that the 
depth of the fuel bed sliould lie about six inches 
and further iJiat it would lx* an advantage If the 
outer primary air fiorts were capable of adjustment 
so as to obviate the ‘‘ blowing ” of the fuel IxhI at 
Iioints adjacent to the curvature of the boiler. 
►Systematic and judicious cilnkcring plays an 
important part in securing efficient ri‘sults. 

It is usual to clinker the fires twice each eight- 
hour shift, but no irrevocaole rule can lie imposed. 
Much depends on the quality of the low-grade fuel. 
With coke bn'czt* liigh in ash and moisture contmit, 
it is necessary to clinker three l imes jier eight-hour 
shift. Wlien working a scri<'s of nin(‘ (n- more 



A Comparison of Air Volume and ( 0^ Content in 
Waste Gases, 

FlO. 3. 


Lancashire boilers, as Is usual at the works in 
question, It Is Important that fhe cllnkering oixua- 
tlons should be conducted, as far ns the quality of 
the fuel will allow, to a time-table. 

If ten boilers are operating and the fuel Is of 
average quality, it is seen that twenty fires have to 
be cleaned in 240 minutes. This allows twelve 
minutes per fire. It Is usual to clinker and clean 
the left-hand fires in boilers one to ten in consecu- 
tive order, and then proceed in the same order with 
the cllnkering and cleaning of the righ^iiMnd fires. 


I 


I 


there is a distinct relationship hctvvecn tlierma! 
efficiency and productive capacity. A Lancashire 
boll(‘r whlcli is capable of evaporating, say, 000 
gallons of water per lioiir witii la^st steam coal is 
incapable of being workc'd with coke bivezc at a 
maximum thermal ellieiency above a productive 
capacity of 400 gallons jmt hour. 

it has also ix'eii found tliat the grate, as occa- 
sioriully installed by the foreed-drauglit sixcialists, 
is too long to admit of maximum thermal efficleney. 
Ry reducing the kmgth of tlie grate by about 20% 
the tenip(‘rature of the waste gast's was reduced 
from MUF to 240° (’,, a lesser (luantity of fuel 
was consumed, the eaiiacity of the boilers was un- 
impaired, and the (‘hlmiiey draught was not pre- 
judicially affected. As originally installed the 
length of the grate nuTely led to the combustion o, 
extra fuel and r ac(‘('ssIon of the temix*ratiiro o’ 
kry little additional heat belni 
iwaler in tlie holler, largely due 
I dequate surface area for hea^ 


the waste gase.‘ 
tramsmitted to t 
to the absence 
transmission. 

Adverse critic f \as ixen froqiiontiy d' 4ct' 
lli(‘ fore<Kl-druui ' /stem of low-grade ’ 



bustion by reason of tlie high consumption of steam 
in connection with the blasts. Various figures 
reputed to represent the steam consumptions under 
the conditions named have been mentioned from 
time to time. Pig. 4 fumli^es data In this connec- 
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tlon based on the discharge of steam at varying 
pressures. The diagram represents the mean of 
two distinct determinations. 

In one case the steam passing one of the nozzles 
under varying pressures was condcaised to water 
and measured, as such, at 15° 0. "J'he main steam 
pressure was 80 Ih. per sq. in. These results are 
subjoined :~ 


Pressure In II). 
per sq. in. thrown 
by the noz/.lo 

Water in ffaiicnih 
condenBed per hr. 

Water in irallons 
condoiiHed per hr. 
per boiler 

a 

1-0 

8-0 

10 

1-58 

12-G 

15 

1-95 

1.5 « 

20 

2-lG 

17 2 

30 

2 H 1 

22 4 

40 

3-4 

27 2 


To contJj'm the accuracy or othc^rwise of the aljovc; 
tigures, a boiler was isolated and the steam, which 
was duly measure<l, was used exclusiv<dy for the 
Jets of two otlier Iwilers. Kesults as follows were 
obtained - 


Main Btonjii 
prcBsuro 


80 lb. per nq, in. 


PresBure in lb. 
per H(i. in. thrown 
by the jet 


40 

20 


CojiBuniption of 
steuin per boiler 
equivalent to 


29-8 jcallB.of water 
109 „ 


To wbat extent I lie steam used In (lie blasts for 
inducing the supply of primary air lends to form 
water gas (a uiixlure of carbon monoxide and 
hydrogen) is a matter which is at present under 
investigation. Tliere are evidences that a portion 
of the steam so used is dlssoelatod and forms water 
gas. 

AUliough it is usual to product^ blue water gas 
by ail alternate “ blow’ ” of air through hot coke 
In onler to bring the fuel bed to a state of Inean- 
desceiiee, and then a “ run ” of steam, undoubtedly, 
with a continuous steam-.sjiturated, or steam- 
.su r sat lira ted supply of air, the Moiid gas pro- 
ducHir conditions are reprcMluced and producer gas 
is formed. 

The importance of fn'qumit and systematic 
cleaning of the side and bottom Hues of the boilers 
as alTeeting the question of “drift” and its 
possible dlsehargi' from tlu^ ehininey shafts cannot 
1 k‘ too strongly urged. The eiitraliiiiieiit of drift 
(that is, line dust and grit) by the pi’oduets of 
combustion Is a direct function of the velocity of 
the gases. If the gases in question exceed a sjK*cd 
of 0)— 8 lineal feet per second tlieii trouble from 
drift is inevitable. Obviously as the Hues bi'glu to 
accumulate dust, so their cross- .sectional areas are 
gradually reduced with a con.s(‘(]ucut increase' of 
velocity. If these* ('onstrlctions of flue areas .are 
eolncidenit with a low eeuiteiit in the waste 
gases, then two potent causes are eflieratlng in the 
creation of the trouble. It has be'en fouiul nece's- 
.sary to clean the side and bottom flues eaich six 
W(‘('ks. This w'oi’k can be e'ffeetevl during w’ee*k- 
ends without seriously Interfering with the boiler 
plant. 

It was originally thought that the amount of 
drift could Ih> diminished by eliminating tlm finer 
breeze, and it was imagined that simultaneously a 
better fuel would result. A typical sample of 
breeze was screened and the various percentages 
determined. Further, In each gradation the per- 
centage of ash was ascertained by coinbnstion In the 
usual way, with the following result? 


Size of 

Remaining 

! Ash on dry 

scioeu 

j on scieen 

1 basis 

in. 

% 

% 

7/10 

19 2 

34-10 


20-90 

31-92 

1 

25 30 

1 26 34 

1/16 

1 1-5-90 

i 2133 

pasBiiig 1/10 I 

18-70 

1 24-14 


These results are in distinct contradiction to 
what was siirmlst'd. It has generally been assumed 
that coke fractures by reason of occluded ash 
agglomerates and that tlie coke at the surface of 
tlie fracture contains a highiT ash content than the 
mass as a w’holc. The results obtained are cer- 
tainly not in agreement with this theory, but 
rather suggest the variation to he due to varying 
hardness of f in* coke, probably owing to carlxuilsing 
conditions. In this case the softer, more friable 
coke W’ould nndoubteflly contain more volatile 
matter— a condition which is usual in carbonisation. 
Naturally the ash would vary similarly. The 
increase of ash eonteiit of the screenings smaller 
than inch is douhtli'ss due to contaminated dirt 
in this portion of the* screenings and the removal of 
this line material would be juslilied, not only from 
the point of view of tlie inoduction of a more fiorous 
fuel, but also by reason of the i>o.ssible mitigation 
of the drift nuisaiiee. The above results were for 
the nio.«t part so extraprdinary that careful check 
tests w’l're applied, but these only aflorded con- 
lirmation of the above data. 

Attempts to increase thQ porosity of the fuel bed, 
and to admit of a bidter control of the air supply 
to tin; boilers, thereby rt'du(?ing the possibility of 
the formation of drift, by using a proportion of 
brok(‘n coke, say aliout 50% of I hi* total, have not 
been attended with the success that was antici- 
pat(‘d. 'Prue, a more jiorous find bed is secured 
and the conditions are favourable to the abatement 
of the drift miisanet*, but unfortunately the financial 
results of the opi'ration of the boiler plant suffer, 
as tlie lo.ss due to unburnt clinker is not curtailed, 
commensurate w’itli the extra expenditure on fuel. 

Using 520% of broken coke with 471% breeze 
the results w’en* as follows 

Fui l analijsix. Breeze (184-45 tons) : moisture, 
13 00%: ash, 15 80%. Broken coke (20775 tons): 
iiioisture. 5-20%; ash, 13-73%. Average: moisture, 
80%; ash, 14-9%: carbon (by diflerence), 70-2%; 
calorifle value (calc.), 11.000 B.Tli.U. rx'r lb. 

Volume of softened wati'r, 014,070 galls. 

Ii«‘ss water “ blow’ii down,” 24,030 galls. 

Voluiiu* of water evaporated, 590,040 galls. 

Volume of w’ater ix'r lb. of fuel, 0 7 lb. 

Temperature of feed water, 57° C. = 135° F. 

Average steam iiressure, 100 lb. Abs. 

Thermal etlk iency, 05-8%. 

Loss due to uiihurnt clinker ; 

Ash in fuel, 14 9%. 

True nsli in dry elinker, 9218%. 

Ulinker per Ih. of fuel, 0*104 lb. 

Uarbon in dry clinker, 782%. 

1.0SS of carbon in 0104 lb. clinker, 0'013 lb. 

I..OSS of carbon based on 0-702 lb. carbon, 12-5%. 

Using lux'e'ze exclusively the loss, over a thi-ee 
months* ix'riod, due to unburiit clinker was as 
follows : — 

Fuel anal if si^^. Brt'ezt* (112-3 tons) ; moisture, 
10-30%; ash, 29-31%; carbon (by difference), CO’39%; 
calorific value (calc.), 8800 B.Tli.U. per lb. 

Volume of softened w^‘lte^, 480.010 galls. 

T^ess W’ater ” blown down,” 17,030 galls. 

Volume of water evaporated, 402,980 galls. 

Volume of water per lb. of fuel, 6 0 lb. 

Temperature of feed water, 65‘6° C.=130° F. 
Average steam pressure, 99 lb. Abs. 

Thermal effiiJlency, 61*6%, 
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Loss due to unburnt clinker : 

Ash In fuel, 29-31%. 

True ash In dry clinker, 87-50%. 

Clinker ixt lb. of fuel, 0-335 lb. 

Carbon in dry clliikt'r, 12-5%. | 

Loss of carbon In 0-335 lb. clinker, 0 049 lb. | 
Loss of carbon ba.sed on 0‘(i030 lb. carbon, 20'4%. ! 
llefert'iice to fig. 5, which furiiishes comparative | 
costa of raisiii),; steam, Is interesting. The costs A ; 
to II represent publlsiied results of several Govern- 
ment factories. In order to render a comi)arison 
possible with the results obtiiined at Piia-ni.x Wharf 
(the works under review) tlie cost of coal on the 
Government plants, instead of being calculated on ! 
the original basis of a flat rale of fl j)er ton, has | 
been computed on tlie price at winch a similar ; 
quality coal could be bouglit delivered IMueniv ! 
Wharf. The price of i3.s'. (V/. per ton represents the ; 
pric(^ at wldoh the low-grade fuel— coke hiviy/j' is ; 





so 


¥0 


2ff\ 




WJm 


Total 

S5 


\MAINUSAHCt 

6 28^ 


mp Z 6i4 


Labour 
6 20 4 


Coal 

/4iron 

57-33^ 


680 






CORL 

•mton 

70124- 


S-6S 

^ Ce 


{3» pr('he.Mting of the boiler feed water, (3) the 
necessity for a continuous sui>ply of preheated water 
to the boilers. (1) causes of priming, and (5) the 
importance of the daily “ blowing dowm ” of the 
boilers, all of w'hich contribute to increased thermal 
eflicieney. 

The pholograith shows a > iew of one of the pow'er 
plant.s, of which there are tw-o almost idejitlcal 
units at the works in question. 

M most sulphuric acid and sulphate of ammonia 


Total . 
ysui 

G€f^€nAL 

4174 


'wsf> 'Sl4 
Labour 
11-44 


MammHCi 
8-224 

IRBOUR 

6 2/4 


Coal 

• mton 


7 Of- 

OF 8tk 


Tofah^ 


ToTj \ 


CiAlBAL 

4-554 


CORL 

'mfon 
•S5 8Z4 


8S4 

/2 2S4 


MAimiHAffCi 
5- 00 4 


Labour 

6-/74 


IRBOUR 

3444 


Coal 

•/SOTon 

-SO-14 


7Z5 j 7-68 
|4M pen Le, 0f\ 


Toto! 

9 804 


1 


Coal 

•l5Ston 

^52654 


74- 

Fuml. 


Tbia! , 
CC-8^4 

pfVf/r£.7mi\ 
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utat , 
50 -214 
'(ctiKnTTfTT 

8BOUH 
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-nrfbn 


8SS 


XMMTlfiHfHCS 
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Coal 

•155T0A 

-5/874 


7S4 


ToluiA6-tj(}4 


Labour 

l/-8^ 


PUEL 
’/78/oa 
-28 64 


5-48 
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Fia. 

purchased from the gas works. In other respects 
the figures speak for themselves and demonstrate 
the economy resulting from the combustion of coke 
breeze, when properly supervised. 

It is impossible in the limits of a paper of this 
<diaracter to deal with several othe^plmportant 
lActors, such as (1) water softening and filtration, 


5. 

plants there are, for the most part, steam-operated 
pumps for boiler feed water, cooling water, milk of 
lime solution, gas liquor, and “devil liquor*'; 
steam-driven air compressors, steam-driven self- 
contained centrifugals, and small steam-power units 
for driving the elevators and conveyors and other 
such plant. Very rarely la any attempt made to 
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utilise the exhaust steam at these works, and 
further, the several pumps and small power units 
are scattered and are usually situated in the midst 
of operations which are far from clean. These 
various units are inclined to be neglected, they 
become somewhat inefllcient in operation, and 
maintenance and running costs are usually high. 

The advantages of a centralised plant, as illus- 
trated, are essentially 

(1) Supervision charges are reduced to a 
minimum. 

(2) Force-feed lubrication can l)e adopted. 

(3) The pumps and other siudi plant are removed 
from the sphere of corrosive liquids and gases. 

(4) There are minimum heat losses, due to the 
absence of several separate services. 

(5) Economy in capital expenditure. 

(0) A innrlv(‘d saving in sleam consumption as the 
aggregate load warranfs the installation of a 
condensing engine. 

On the other hand it is conceded that the load at 
sueh a chemical works is not altogether a con- 
llniioiis one, but is only part ially so, and obviously 
centralisation under such conditions has some 
disadvantages. 

On the whole, tlio author strongly favours 
centralisation of i)ower plant, believing that the loss 
incurred owdng to a moderate load factor is more 
t.han counterbalanced by more economical running 
costs, reduced repairs and inninlenaiice charges, 
and economy in initial capital expenditure. 

It is regixdted that the lejiglh of tills pa[)er 
l>recludcs a more extended reference to the 
important aspect of power plant in chemical works. 

In conclusion, the author wislies to express his 
thanks to J)r. CariKuiter for his kind iHuniisslon 
to publish the various data embodied In this paper. 
He also wishes to exi)ress his thanks to Messrs. 
W. A. Damon (H.Se.), F. S. Evans, R. H. IL 
Tiamprey, and 0. \V. Weight for their assistance in 
carrying out various tests and for determining the 
data and preparing the diagrams and charts 
incorporated in this contribution. 

Discussion. 

Mr. J. H. West said that the pai)er called atten- 
tion to n very valuable and much neglected moans 
of raising steam. It was valuable from the 
national point, of view as using low-grade fuel and 
he had had some experience about (5 years ago 
with burning coke breeze under a battery of six 
laincashire boilers In a chemical works and ho 
had been able to make comparative testa lx.*twcen 
that plant and another plant of four Laneashire 
boilers burning bitumen slack through underfed 
stokers. The two works had been making the same 
products, so that the basis of comparison was quite 
good. From these tests he could fully bear out the 
figures of cost given by Mr. Parrish, allowing for 
the groat difference, of course, between pre-war 
prices and those ruling to-day. In his case the 
coke breeze delivered alongside In barge cost 3rf. 
and the coal slack In the other works cost 13^, 3d. 
The cost of fuel in producing a ton of steam In the 
case of the coke breeze was 13d., whilst In the 
case of coal it was 20‘6d., the coat of labour being 
8d. and Od. respectively. The great trouble in using 
breeze was the choking up of the side? flues with 
dust. It was best to clean them out every six 
weeks. That was sufficiently frequent to keep the 
velocity of the gases down. Very often the dust 
In the side flues was 2 ft. thick wflen they ^ere 
cleaned. He had also adopted the system of ci^n< 

• ing out one Are of each toiler at a time; with 


six or more boilers there was a fire door oi>en the 
whole time because there was a great deal of 
clinker to be got out. That meant a great deal 
of cold air getting in and a certain amount of 
radiation loss in consequence. The author had 
raised an important point about the primary and 
secondary air. He had tried nducing the primary 
air to save steam on the jets, hut that was apt to 
result in incomplete coinbuslion, so that unburnt 
carbon monoxide might pass on in the main flue 
and cause explo.sions by mixing with excess air 
from other fires. He had got over the difficulty by 
increasing the primary air to the proper extent. 
These explosions were particularly liable to happen 
if any of the fires were banked owing to a tem- 
I)ornry decrease in the demand for steam. To sum 
the matter iqi, Ihe niaiii advaiil.Mge of coke breeze 
was its cheapness for the calorific value. At that 
time, and he fancied it was so to day, gas works 
had very large accumulations of coke broi'ze which 
they could not disjiose of, but if the demand were 
to increase largely the price would probably rise. 
Another disadvantage was the large amount of 
clinker to be handled and got rid of; in a Loudon 
works where one had to pay to get rid of the 
clinker that was rather a serious matter; there 
would be about tliree times as much as from coal 
with 7% ash. The capital cost of a plant for burn- 
ing coke breeze was 50% morv for a given duty 
than that of a plant burning coal, because the 
boiler would only evai>oraie 400 gallons with breeze 
whereas it would do 000 gallons with coal. Finally, 
boiI<‘rs burning biwze could not Ik* forced to any 
extent If there were an ein(*rg(‘Ticy <lemand for 
sleam. 

The CiiAiKMAN said he took it that the last 
speaker’s remarks related to the use of breeze In 
the Lancashire tyiie of boiler, and If that was so 
he quite agreed with what he had said, but it had 
always seemed to him a barbarous method of steam 
raising to bum breeze iu a Lancashire iioller. With 
furnaces of the ty|)e geiiornlly us<*(l in large power 
stations for steam raising -the Kabcock or Stirling 
typi*— the iiossihllities were nnieli greater and It 
had be<‘n found— not perhaps wltli lireeze of the 
lowest grade — but with breeze containing a certain 
proportion of larger coke, that results could be 
obtained as regards output from tlie boiler nearly 
equal to those obtaineil when using coal. 

Mr. H. M. Ridge said it seemed that the author 
had used an excess of steam for blowing 
In his primary air; if that were so it was most 
undesirable, because not only would there be too 
much cooliug. but, witli coke breeze, a consider- 
able proportion of water Ya])our would pass uii- 
d(*comiK)sed through the iii(‘andesceiit coke, so that 
heat would be lost at each stage*. In the type of 
boiler illustrated in P’lg. 1 with the fire bridge as 
shown, luter-mlxiiig the secondary air with the 
gas and probably partially burnt gas ^om the fire 
grate, no really efficient result could be obtained In 
regular practice in his experience. He had found 
it necessary to Interfiose division walls and split 
up the current of gas to cause a more efficient mix- 
ing of ihe secondary air with the gas from the 
fire grate. The DO,, diagram (Fig. 2) seemed to 
show approximately about 0%. At that figure there 
would lie. quite an appreciable amount of excess 
air to be heated, and the ellieiency would be con- 
siderably increased by reducing that excess air. It 
would be of great inter(*st if the author were to 
give not only the exact: figures of the grate areas 
but the quantity of coke and the weights of steam 
used per square foot of grate area, so that the 
figures could be compared with other results. Mr. 
Parrish had raised quite an Interesting point about 
dust being carried forward as drift, and bad com- 
pared It with mecbanlcar pyrites burners. He 
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could not agree with the author’s figure of the 
limit to wlilch it was newssary to reduce 
the gas velocity in mechaniciil burners. That 
depended to a very large extent on the design, 
and working with a much tiner material than the 
ordinary pyrites tines — 1)0% of which, say, would go 
through a 40-me8h sleve—lt was possible to use a 
higher gas velocity without having an appreciable 
quantity of dust carried forward. 

Dr. W. R. OuMAXDY asked whether Ihe exi)eri- 
ments descrii>ed in the i)ai)er were carried out on 
a Lancashire boiler. He presumed they were 
because the aiitlior st)oke of tlie main difflculty in 
dealing with coke breeze being the deadnoss with 
which it lay in the tire grates. That pointed to the 
nwd for some form of moving bar and he believed 
that a tire grate had betm made of the moving 
bar type such as was employed generally in the 
Itabcoek boiler, working with induced draught. 
He had bt^eii told that it was possible with coke 
breeze of i-in. mesh to burn from (iO to 80 lb. i)er 
square foot per hour. If that were true, then the 
problem of raising steam would be rather a ques- 
tion of what the iMiiler could do on the water side? 
rather than on tlu* tin* side. With regar<l to the 
distribution of ash in tlu; smalls from vertical ga.s 
retorts of tlie (I lover- West tyi)e, in which steaming 
was employed, he asked whether tlu* water gas 
manufacture, which took |»lace in the lower or hot 
portion of the column of smoke, led to the separa- 
tion of ash, particularly on tin* outside of the coke 
I>articles; whether in fact t’’e pnwss of steaming 
would result in th(‘ removal of a very considerable 
portion of the ash. It seemed to him. a priori, 
likely that in an ordinary retort where the mass 
was being heated by external tire ami hot steam 
was being passed over the coke, theni would be a 
tendency for concentration of the a.sh on that por- 
tion. He did not know whether the coke referred 
to in these exiK'rlments was taken from a vertical 
retort with steaming, or from horizontal or inclined 
retorts. With regard to tlie secondary air it 
seemed to him that the Ideal to be aimed at was 
the u.se of air in the primary at such a pre.ssure 
that the carbon was burnt practically to carlion 
dioxide with a minimum amount of carbon 
monoxide and Ihe minimum requirement of secon- 
dary air. With regard lo the use of wet steam 
in jets, it was essential to have a standard 
plug gauge to test the size of the hole.s because 
they very rapidly enlarged, and although on a test 
possibly the amount of steam used in that type of 
stoker might be only 2J- or .*1% of the totul steam 
raised by the boiler, a similar test carried out 
three weeks or a month later might result in 
7 or 8% of it b(‘lng used. 

The Ctiaiuman said that the explosion In the 
flues arose from the fact that as ihe fire was 
banked there was a thick Ixidy of fuel, and the 
small body* of air going througb was eonverted 
Into carlxin monoxide, so that if there was not an 
adequate supply of secondary air, or when the lire 
door was oixmed, an exiilosion generally occurred. 

Mr. Parrish, in reply, said that he should not 
recommend the reduction of primary air except so 
far as the outer port.s were concerned. If the 
primary air were redmx'd, th(‘ incombustible matter 
mnst of necessity increase and an explosive mixture 
would be formed. The question of the disposal of 
clinker was one whieh eertainly needed wnsidern- 
tloD. The ellnker arising from the combustion of 
coke bret'ze was aI)oiit to ^ times the quantity 
resulting from the ordinary bltiimlnons coal. So 
far as the extra capital exiHUidlture on the boiler 
plant was concerned he did not quitengree with 
the figure mentioned by Mr. West Some 

ca]culation.s which he bad made revealed the fact 


that not more than 25% extra capital expenditure 
was Incurred. He agreed with Mr. West as to the 
difficulty of forcing the plant and therefore there 
must b(‘ sufficient plant available If the load were 
likely to l)e variable. In reply to Mr. Ridge, It 
was impossible to burn breeze unless there was a 
certain pressure in the primary supply, and the 
only way to get that was hy using certain quan- 
tities of steam. Taking the ordinary setting of a 
fjancashire boiler, coiitiniioiis tests made at the 
outlet of tlie boiler In the drop flue showed that 
they were getting 14 ;i% of carbon dioxide between 
.‘1 and 4 o’clock; 15% between 4 and 5 o’clock; 
13-9% iKiween 5 and (».30 o’clock; and l()-9% belween 
(5.30 and 8.30 : these CO^ contents were accompanied 
by 1*1%, M%, M%, and 2’(>7% of carbon monoxide 
In ihe four cases rosix'ctively. Hr. Carpenter had 
sugge.sleil that a tost which he had given here did 
not correspond with the figures which are illus- 
trat(‘d In Fig. 2, that there was an lnci*ease in the 
(X).. in the latter case. He liad decided to carry 
out* a series of tests right along the boiler flues 
lo ascertain the point at which e.xccss air was 
luing admitted. The type of bar which was sup- 
plied hy (he Crosfhwnite flrin made quite inadequate 
provision for closing the door of the ash pit 
immediately below tlie form! draught furnaces. 
It hn<l llicrefore been closed hy improvised moans; 
it liad then btHui found that the CO., content 
gradually liicreasiHl until the figure he had given 
was reached. 

The CiiAiRMA.v said that, as far as he could under- 
stand It, the diagram in Fig. 2 was put forward as 
showing the CO., contimt on the main outlet of 
the boiler setting, and pcrha])s also the inlet to 
the main fine, and Fig, 3 showed tlie composition 
of the main products of combustion as tliey left the 
furnace tube bc‘fore tiiey were diluted by leakages, 
from the seating. 

Mr. Parrish said tliat was so. Even tlioiigh all 
leaks and cliinks in the brickwork had Imhui made 
; pcfl-fectly tight the content of CO,, In the waste 
i ga.sos couM not be increjisi'd much lH‘yond 10';,. He 
I liad th(‘r(‘fore decided that a determinal ion should 
i be made liglit tlirougli the wliole travel of tlie gases, 

I and although he had not compkded that determina- 
; tion he was certain he was getting very (dliclent 
eomhiisliou of tlie material and that the pro- 
hahlllties were that unhurnt carbon monoxide might 
possibly account for the soiiK'wliat low CO,, content. 
The size of the secondary air ports was luohably 
I such as to lead to an «‘xci‘ss of secondary air for the 
I c<anhnstlon of any c.-irboii monoxide formed. It 
; .secme<l as (hough they were Introducing loo much 
I .si'condary jiir and that that exwss, wliich 
j was a function of the chimney draught, and the size 
of tlie holes provided in tlie forced draught bar, 

I accounhMl for the low (’O,, content. It had there- 
foro been decided to shut olf two of the secondary 
air f)orts and the determinations which he had .tusC 
mentloruMl were tlie result of that investigation, 
i.c., tl)(‘ CO„ content was brought up at the hack 
end of the flu(‘ to 15%, and the carbon monoxide 
varied Iietwemi T1 and 2-07%. The oxygcui under 
those eonditions was only 2%, so it appr'ared that 
altliongh tiip amount of secondary air could be 
curtjilled. it could not be curtailed to the extent 
lhat had Imsui anticipated. Ry enreful adjustment of 
the secondary air ports it was probable that a CO, 
content approaching 14% would 1 m» obtained; that 
would 1 h‘ a very sfitlsfactory result with a low- 
grade fuel varying in ash content from 15 to 30%. 

Mr. H. M. Ridoe said there were two possibilities; 
he had found them In a parallel case himself. One 
was that the gas was being cooled too far before 
secondary air was admitted, so that complete com- 
bustion of the carbon monoxide did not take place? 
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safe triinsportatloxi by rail. In many cases deteriora- 
tion of containers during storage has a direct effect 
upon the safety of subsequent transportation of 
« the package. The mechanical engineer who designs 
shipping containers must appreciate the stresses 
that are liable to act on the container during 
transit, and the loading and bracing of these con- 
tainers in a freight car must be scientifically 
planne<l and executed. The amount of material 
packed in a container has an Important infiuence 
also on the design of the container. Finally, the 
various factors calling for a maximum of strength 
and endurance must be analysed against the per- 
missible costs. In settling the permissible costs 
we must consider whether the package is designed 
for one Jouniey or for continued use. In many 
cases the expensive package is more economical 
owing to its long life and continued service. 

Interstate Commerce Commission 
classification. 

Dangerous articles other than explosives are 
classified for transportation purposes by the Inter- 
state Commerce Commission into Infiammable 
liquids,” ” Inflammable solids,” “ Oxidising 
materials,” “ Corrosive liquids,” and “ Compressed 
gases.” Tlirougli the co-operation mentioned 
above, the Bureau of Explosives and the manufac- 
turing shippers of these materials have during the 
last eleven or twelve years prepared transportation 
rules and shipping container specifications which 
have been adopted by the Interstate Commerce 
Commission, acting under legislative authority. 
The nilos promulgated by tlie Commission describe 
the general types of shipping containers for these 
various classes of dangerous materials, and also 
the specific container and packing for many indi- 
vidual articles contained in these classifications. 
The six'clfica lions for shipping containers do not 
always represent Ideal conditions from the safety 
standpoint, but as a rule they embody the best 
container commercially practicable and acceptable 
to the best class of shlpix'rs. 


Inflammable liquids. 

The bulk of shipments of inflammable liquids are 
shipped In boxed cans, steel barrels or drums, oi 
in tank cars. These liquids commonly have very 
slight corrosive effects on metal or other containers, 
and the principal requirement is to get the requisite 
strength In the construction of the container. 

The most dangerous of the inflammable liquids 
shipped in quantity are casinghead gasoline and 
liquefied petroleum gas. These liquids are pro- 
duced by liquefying the condensible vapours in 
casinghead gas or natural gas, either by compres- 
sion or absorption. By the compression process 
especially, a considerable amount of highly volatile 
material is condensed or dissolved in the liquid 
product. Some of the more volatile portions are 
eliminated by means of a ” weathering ” process, 
but the final product Is far more volatile and 
dangerous than ordinary refinery gasoline. Such 
liquids produce internal pressure in their shipping 
containers. Owing to these pressures, very slight 
defects in the containers may produce large 
leakage?. It was necessary to devise a test other 
than the flash test to show the varying degree of 
hazard involved in handling condensates of this 
nature. As the special hazard is the high vapour 
pressure, the test applied to the material is simply 
a determination of the vapour pressure of the 
llqqld in a closed container filled to 90% capacity 
a^emperatures of 7(F and 100«^ respectively, 

nnder standard .conditions. Material that gives a 
m ^c^ing 19 Ih. at W r. may he 
shippeditac tank caraof theordhsaty c<m- 


require a special type of tank, which was 
developed especially for the transportation of this 
commodity. 

Tank cars. 

The Oldinary tank car was originally designed 
for the transportation of comparatively less 
volatile liquids, such as crude oil and kerosene; 
later, refinery gasolines were satisfactorily shipped 
in these cars, as comparatively little internal 
pressures were developed even in hot weather. 
These tank cars were not designed primarily to 
stand Internal pressures. The shells are suffi- 
ciently strong, but the dome cover is not suffi- 
ciently tight, the safety vent valves are not of 
satisfactory design, and the presence of a bottom 
outlet valve is responsible for many expensive 
accidents. 

The insulated tank car used for the more 
volatile casinghead Cf)ndensate8 is entirely covered 
with an insulating layer of magnesia or cork about 
two inches thick, which is in turn covered with 
sheet iron. The dome cover, instead of screwing 
directly into the dome ring, is bolted down over 
the dome opening with ten or twelve bolts around 
the edges of tlie cover. By this means direct 
pressure is placed on the gasket instead of a 
twisting motion which is obtained with the dome 
covers which screw into the dome ring. Furthei*. 
the.se bolted-on covers cannot be removed until a 
vent is otKUied by whicfi all internal pressure is 
relieved l>efore the dome cover is rel(*ased. The 
insulation around the car prevents to a surprising 
degree the heating of the contents of the car by 
i the heat of the sun and the atmosphere. For this 
reason the vapour pressures are kept low and there 
is less loss by evaporation than with the ordinary 
tank cars. 

Very serious accidents have been caused by the 
use of the tank c^rs with screw dome covers. In 
several Instances these' covers were removed while 
there was still high pressure in the car. As a 
result the cover was blown higli in the air and a 
j large volume of vaiK)ur and hundreds of gallons of 
liquid were forced up through the dome opening. 
The vapours w^ere ignited by lights or fires several 
hundred feet away, causing fires or explosions. 

Safety vent valves are necessary on the tank cars 
I of both types, as otherwise if the car were involved 
in a fire, it would most certainly explode and in 
that case throw burning gasoline over a wide area, 
(‘auslng rapid si)read of fire and probable loss of* 
life. The design of these valves is such that many 
permit escape of vapour at pressures far below the 
point at which they are set to operate. The gasoline 
vapours escaping under these conditions occasion- 
ally Ignite from outside sources; however, the fires 
thus caused are comparatively small in extent as 
they burn only at the safety valve, and are usually 
extinguished without great difficulty and cause 
slight damage or loss. The bottom valves on tank 
cars used for inflammable liquids are a source of 
hazard, as the outside vent or boot is likely to be 
damaged or broken off in derailments or accidents, 
and at the same time the valve becomes unseated, 
allowing the rapid escape of the contents, which 
under these circumstances usually ignite almost 
immediately. 

Gasoline frequently contains a small proportion of 
water, which settles to the bottom of the tank ear 
and fi^uently works its way past the bottordi yalva 
into the outlet pipe. In cold weather this yrnter 
will freeze and may burst the outlet pipe or uliseat 
the valve. These conditions may be unnbti^ 
until unloading the car is attempted 
weather becomes warmer, when it f feqtiently 
haSpens that a hi! ito oontaata 

befotft tliR Spw pe Apart 
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the second was that trouble might arise through 
Insufficient mixing of the secondary air with the 
fthit products of combustion. 

Mr. Parkish said that the tompeiature of the 
g;ases varied accordiug to tlui state of the lire, and 
whetlier cllnkeriug was taking place or not, and 
he did not think it could be suggestcnl that there 
was any cooling, because the tomi)erature of the 
gases just behind the bridge was (117° (1, an<l that 
temiKirature was reduced during clinkering to 
420°— 430°, but then it was imniedlately raised again 
to (110°. The temiMi'rature was G10° at 8.30 when 
the fire was in full blast and working well; at 
8.45 It was 5(15°; at 0 o’clock 500°; at 9.15 It was 
585° and at 0.30 5.50°. That was quite a good tem- 
l)erature from a material of the character used, 
and yet the waste gases were leaving at 200° (J. 
There was some obscure point in connection with 
the combustion of this low-grade fuel, and he 
thought it depended upon extreme care in regulating 
tlic primary and secondary air. Further, he was 
certain that water-gas was formed and their deter- 
minations had led them to believe that at least 
20% of the steam which was used in tiie blasts went 
to form water-gas. The combustion of that extr.a 
carbon monoxide and hydrogcui was a matter which 
necessitated care in regulatljig the secondary air 
suprdy. Mr. Kldge had also raised the question of 
gas velo(‘lty in relation to the iriechanlcal burners 
and suggested that there was no necessity to reduw 
the velocity of the gas to 4 feet per second. In his 
own exp('rience In connection witli mechanical 
burners ho had found that that tlguro ai»plied very 
w^ell not only to Norwegian pyrites lines hut also 
to Spanish [lyrites tines, and as far ns the dust in 
<•011110011011 with silent oxide turnaces was con- 
<’erned, which was lighter, il was necessary to have 
a lower velocity if it was desired to eliminate the 
last traces of dust: to get, a .satisfactory Glover tower 
acid. In rc'ply to Dr. Drmandy, his experiments had 
lieeii carried out with a T.aiica shire boiler. lie 
Tiad had an opportunity of inspecting an installation 
wlicre a moving grate liad been adopted for the 
combustion of coke breeze and when* 1 minced 
draught under a pn'ssure of about .5/Sths water 
gauge bad lieen used, but the results had not lHH*n 
so satisfactory as Ills own. Oiiisldcrablc attention 
had been ilirccted to the wearing of the j(*ts, and Ik* 
had found that after twelve months the onlargemeiit 
was very small Indeed. It deiicnded upon the 
material of which the jets were made. Ills iier- 
sonal view about the scientific combustion of coke 
breeze was that it should lie burned outshle Lan- 
cashire boilers In a tyiH* of producer, and that led 
to three conditions; a inodlfled type of .step grate 
was required: (Ik* producer must lx* arranged In 
such a way lliat there was pre-heat iiig of the low- 
grade fuel, which was esseullal; and the step grati* 
should he such tliat the clinker could Im* removed 
almost, anfomatically. Thider these conditions he 
was (*er1alii that this material coukl Im* i>urnt to 
ndvaiitage and much more eixiuomlcally than was 
represented In th<* figures furnished in the paper. 

The (hiMRMAN said that the author had descrilxd 
an economical method of raising steam arising from 
the fact that the fuel he had used was very low 
in prict*. He had n‘ally summed up Die whole 
(|uestlon In his last remarks, viz., that this tyjM* 
of fuel sliould not bi^ burnt in a Lancashire boiler 
at all. It should be gasified externally by a pro- 
ducer propei’ly designed for that imrpose, and tl»e 
gas fed Into a boiler of some tyix*, such as the Lone- 
court. A great deal of (X)ke br(H*ze was l>eing pro- 
diK*ed all over the country in increa.sing quantities, 
because the coke wlilch was now l)elng produced was 
much more friable than the harder coke producc<l 
in the old-fashioned retort settings. Tliere had 
always been a great scope for a producer which 
would burn breeie; there certainl,v was an increas- 


ing use for one to-day. That was a problem the 
solution of which would be of very great value from 
the point of view of conserving our fuel resources. 
With regard to one question raised by Dr. Ormandy, 
he said that the temix^rature in the lower part of 
the vertical retort was very low. The retort was 
made of cast iron, and he could not imagine that 
tli(*re would ixi any difference in t he ash content of 
the coke at the edge or extivmity compared with 
the centre, lie imagined that the coke iiad betm 
fairly broken up by Mie time it got to the lower part 
of the retort, and that tlie steam really played all 
round it. Otljcrwlse he did not think the results 
would have lH*en achieved, at any rate as regards 
ammonia production, whicli had been rei)orted from 
time to time. 


A paper by Mr. H. Martin on “ Electrical Supply 
in a ('hemical Works ” was taken as read. 


N(JTES ON THE ECONOMIC MANAGEMENT 
OF SMALL BOlLEll PLANTS. 

BY J. W. lllNCIlI.tY, WII.se., A.K.S.M., P.I.C. 

In many small chemical woi ks where the demand 
for steam is irregular, and in tiiosc* factories where 
steam or power costs are small in comparison with 
the total cost of production, the steam boiler plant 
is often neglected, and with the exception of the 
regular inspection by the t)oiler insurance company, 
is left entirely to tlie stoker. 

This habit of mind on the i)art of the manage- 
ment may be due to s(?verui circumstances. A 
common cause is the limited supjiJy of controlling 
" brains ” or the overloading of Miose in use, with 
tile result that wliai can be left alone is left alone. 
Often the ix)SKlbilities of saving in other directions 
are so great as to attract all effort; but generally 
most mamigers feel that attentiou to the boiler 
plant does not give an adequate return. It is sad 
to state, however, that iK*rsonal jealousy and 
ignorant eonevit often pres<*rve a bad state of affairs 
in the boiler house and other plact's, when the rest 
of the factory may be well managed. 

During the recent coal difficulties another factor — 
restriction of supply — has comix‘lled most firms to 
pay attention to the problem, but success in small 
plants can only be achieved by educating the stokers 
and giving them an in(x*ntive to economical work- 
ing. Tlie rect*iit Increase in the price of coal will 
make everybody contemplate ebange. 

It Is easy to add accessories to boiler plant and 
make definite savings, and from a national point 
of view these an* justified by a bare return, but in 
many cases it is possible, without auy addition to 
the plant, to save the whole of (he wages of tlu* 
stokers by reasoning educational talk and by giving 
(hem a material benelit from their more efficient 
work. 

The ordinary equipment usually consists of one 
or more hand-fired Lancashire or Fornlsh l)oiJei*s 
with chimney draught and a few simple accessories. 
It Is common to find that an injector is relied on 
for any irregular water feeding, wliile a pumj) 
attached to the main engine deals with the water 
for the power demand. In the 1 h*sI jilants a sepa- 
rate “Worthington ’’ or similar feed pump is pro- 
vided. Ecoiioiniwsers, feeii water lieaters, and 
purifiers are not so common. 

In many cases an increase* in the boiler caiwclty 
has become a constant worry and need, when a 
little education on the part of the stoker would 
prove that there was ample caiwcity. 

A steam boiler Is a high pressure continuous 
still,” and should be treated as such. The effect 
of Intermittent hand-firing In tending to make the 



Mt HINCHLEY.— economic management of small BOILEB plants. [July 31 , me. 


stoker adopt such discontinuous methods generally, 
must be resisted if he wishes to secure the highest 
efficiency. 

The systematic chemical and physical examina- 
tion of the fuel and the flue gases, the latter at 
different periods In the operation of the boilers, is 
not a difficult routine matter to establish even In 
a small chemical works, but unless the results are 
made intelligible and diseussod bt'tweeu the stoker 
and the chemist no real improvement may be 
expected. The draught available at each boiler 
should be cousidererl by the stoker in llring. In 
those cases where low chimneys are provided (and 
a 60-foot chimney is occasionally found!) a very 
thin fire is essential, and its management calls for 
constant attention on the part of the stoker to get 
a reasonable amount of coal burnt efficiently. 

The efiect of heat transmission on the efficiency 
of boilers is of paramount importance, but the pos- 
sible enormous variation of the rate of heat trans- 
mission is still hardly appreciated. 

The outstanding importance of the heat t ansrais- 
sion by radiation from the find lK‘d should be 
insisted on. The stoker in tiring should destroy 
as little as possibh^ of the area of (he incandescent, 
fuel bed. The length and shape of the tirc'brick 
bridge may be increased with advantage both to 
combustion and heat transmission. 

The improvement of heat, t ransmission on the fire 
side by increasing the velocity of the hot gases is 
usually not possible with the type of plant we are 
considering, although the reward is n)ost attrac- 
tive. The Importance of the heat transmission on 
the water side of (he boihu' {date has not been 
adequately recogniK(Ml In the past. 

The simplest experiment will show that tlie rate of 
heat transmission (i)er degree of temi)eratiire differ- 
ence) to boiling water may be as much as four 
or five times the rate to non-boiling water at the 
same temperature. The rate of beat transmission 
depends on the amount of mechanical agitation pro- 
duced. For the maximum rate of heat transmis- 
sion the water must he kept boiling vigorously. 
With very high tcuniK'rature differenct^s this rat(‘ 
of heat transmission (per degree of temf)erature 
difference) falls off again, so that (he average rate 
for a given amount of evaporation is higher under 
steady iKdling conditions than under variable and 
non-boiling conditions. 

In hand-fired hollers the combusMon of nearly 4 lb. 
of coal per hour i)er square foot of heating surface 
usually gives the maximum efficiency. Now the 
equivalent of the combustion of J Ih. of coal [x^r 
hour per square foot of Iieating surface is the maxi- 
mum rate at which no boiling takes place. It might 
appear therefore that; the non-boiling condition 
rarely ocxnirs, but where both f»iel and water are 
supplied Intermittenlly, this condition is produced 
regularly In many fjjctorlcs. It will be obvious 
therefore, that the supply of fuel and water to the 
boiler should be rmido as continuous as possible to 
obtain the best conditions of heat transmission. 

The formation of scale in the boiler during work 
has a most serious effect on heat transmission, and 
may reduce the capacity just before the eleanlug 
period and occasion loss. q''he use of suhstaiKes to 
prevent the formation of adhesive scale is generally 
advisable even with .softened water. One of the 
latest of these materials, graphite, If used in the 
highest purity (85% carbon), Is extremely effective. 
After cleaning, the boiler Is painted Internally 
with the graphite made into a cream with water, 
and subsequently about ^ lb. added pc^r day. In 
several cases the presence of graphite In the steam 
system has revealed what was quite unsuspected, 
bad stoking and i)rimlng. The general rule of the 
good stoker Is to keep his fire in constant adjust- 
ment to the steam demand, maintaining It in such 
a condition at the lowest periods so that by fully ! 
opening the damper he can obtain, In y few minutes, | 


the maximum rate of combustion on the Are grate. 
At times of low demand the water level and steam 
pressure should be kept at their highest points, 
with the feed-pump working at its lowest rate. An 
increased demand for steam is shown by a drop In 
pressure and a fall in the water gauge. The open- 
ing of the damper and acceleration of combustion 
speedily equalises matters, and when the pressure 
ceases falling the feed-pump is accelerated to main- 
tain the water level. A rise of pressure, on the 
other hand, would demand the closing of the 
damper somewhat, followed after some few minutes 
by a reduction of the speed of the feed-pump. Should 
the demand for steam over a period be such that 
in spite of muximum combustion the pressure falls 
too low for adequate service, some alteration or 
addition to the plant becomes essential. The grate 
may be increased in area (generally with reduction 
in efficiency), or a heat accumulator or a new boiler 
may be installed. 

On the other hand, the particular plant taking 
the sii(I<len large supply of steam may Ix^ controlled 
to reduce its rate of working for the period of heavy 
steaming, without any loss. 

A continuous feeding pump capable of continuous 
ndjustmoiit is ossoiillal to economy. As a rule in- 
jectors should bo removed. For l)oiler feeding they 
are inefficient through Ix^ing intermittent. 

It is obvious that to make this economy perma- 
nent it will be necessary to incite the stoker to 
constant interest, and the best way to do this is 
to allow him to sliare (he skiving he is able to effect 
by his vigilance. The simplest and only good 
method consists In measuring and recording the 
amounts of coal and feed water supplied, and pay- 
ing the stoker monthly one half of the value of the 
fuel saved on an agnx'd basis. Irj most cases, there 
are complications such as the return of water to 
the boiler through closed heating systems, hut it Is 
not difficult to devise a scheme which will enable 
one to give every satisfaction to both parties and 
secure continuous economy. 

Discussion. 

The CiiAiKMAN asked what was the author’s objec- 
tion to the injector. 

Prof. Hinciiley said that owing to (he intermit- 
tent action of the Injector the pulling of the water 
often ceased for a short fteriod with a rise In the 
temiM*rature of the waste gases and (here was a 
consecimml loss of efficitmey of the boiler during that 
r)erio(l. 

The CiiAiuMAN asked If it was not possible to 
kwi) an Injc'ctor working regularly in tlie same way 
that a feed pump did. 

Prof. lIiN(’ni.Ev said it was not. A pumi) could 
lx* kept following the fire. 

The (hiAiiiMAN said that whatever might lie the 
disadvantages of the present Indiislrinl conditions, 
w(‘ had a much more Intelligent worknmn than was 
(lie ease 25 .years ago. He lx*lieved that Prof. 
Illnehley was right that the more their employees 
could be inlen'sted In the particular work they had 
in liand, the more efficiently they wore likely to 
carry out their orx'rntions. In the carbonising of 
coal of lat(* years their methods In this respect 
had changed considerably. The man who had 
sur»erv!s<‘d (hose plants 25 years ago had been a 
stoker wli<», perhaps, had known a little more than 
the average stoker, or ix?rhaps had lx*en more 
steady and reliable at his work. Apart from that 
he did not think he had had any other special quali- 
fications, hut the man In charge of these plants to- 
day could answer intelligently questions with regard 
to the combustion, the part played by the secondary 
air, the Importance of its regulation, and the im- 
portance of the indication of the CO, in the waste 
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gases as being a guide to efficient working. To 
what extent that state of affairs would be a set-off 
to the present high wages and general dissatisfac- 
tion it was difficult to say, but they could only 
hope that a great deal of the extra exi)endlture 
would bo recovered by getting him to do his shorter 
day’s work more intelligently than was the case in 
the days gone by. 

Mr. II. CiiEEi’iiAM, referring to the author’s sug- 
gestion as to sharing the saving with the stoker, 
m\d that in the Lancashire district, where coal was 
mostly used in the cotton mills, it was a common 
practice for tlie stoker in charge of the boilers to 
get a commission from the coal de.aler, and this 
was an inducement to use more coal rather than 
less. II(‘ did not know how far that system was 
practised in other industries. 

The Chaiuman said that tliero again he thought 
his remarks applied, because the more intelligent 
they could make a workman and the more self- 
reliant and Independent he was, the less he would 
rely on these side arrangements for providing him 
with what he would i)robably call a living wage, 
lie believed that in ttie future they would have a 
belfer class of man wlio would scorn to do many 
of the things which some years ago had been (iuif<: 
common. 


Tile (JiiAiuMAN, in closing the tkniferenw, sjiid 
lliat all (‘iigaged in the chemical industry realised 
fh(^ increasing imiiortance of chemical enginwring. 
Among the many tasks before thi'in was that of 
bringing togdher all those, whose practice was 
mainly engineering and those whose jiractice W'as 
mainly chemical, ’rtau’e w'as no doubt that the 
posit Ion of tlie clieinical industry was due very 
largely to the completiuiess of tlie collaboration 
iM'tween the engineer and tlu* etuunist. The greatest 
difficulty 111 the past tivi* years had been in taking 
tlie fulk'st advantage of tlie large stores of engineer- 
ing know’ledge of the country and in bringing them 
in towairds the ehemieal industry. I'hat w.as a W'ork 
which the Chemical Engliif'cring Group had set out 
to iKU-forni. 'riiey laid also set a very good example 
in not attempting to form a separate .society or 
organisation, hut in associating themselves wdlh 
th(* Society of Chemical Industry. If they w'cre 
succ‘essful~-and he believed they would be- it 
o])ened up groat possibilities w^ith n'gard to other 
branches of tlu* clu-inical industry. 


CONFERENCE ON THE PRODUCTION 
AND CONSUMPTION OF SUGAR 
WITHIN THE BRITISH EMPIRE. 

Tlds (Vuifereuoo w’as hidd at the Clothworkers’ 
Hall on July Ihth. A full report of the proceed- 
ings will be published in the next Issue of the 
Journal. 


THE ANNUAL DINNER. 

Professor Ihmry Ix)uls, the President, presided 
over the Animal Dinner, held at the Savoy Hotel, 
on Wednesday evening, July KUh, about 2f>0 mem- 
bers and guests being iiresent. 

The loyal toasts having been duly honoured, the 
Ut. Hon. Sir Alkrei) Mono, Part., First Commis- 
sioner of Works, proiioaed the toa.st of “ The Society 
of Chemical Industry.” He said that the So(;!oty 
was very near to hl,s heart. His father had been 
one of its originator*, and hb himself had for many 
years been one* of Its members. He was very glad 


to know they had such a vigorous and powerful 
gathering engaged, as he knew they had been during 
the week, on such Important conferences. There 
had never been a time ijerhaps when the Society 
had had more reason to be proud of its existence 
and of the work It had done for so many years. It 
was curious tliat it had i-equired 4^ years of dread- 
ful war to convince this country and its Govern- 
ment of the importance of the chemical industry to 
the world, and especially to lids country. Since 
(he war the importance of the chemical industry 
had suddenly been recognistHl, as had also the 
exi.stence of scientiiic men and chemists, the im- 
portance of inveiitioii, and tlie resources of this 
country in that direction. Yet what the chemical 
iiidusi.ry had done diiring the wmr w'as a very small 
thing eoinpanal with what it had done for many 
years during iieaee. U was not only a small 
thing, but, speaking for luiinanity at large, it was 
an unlrniiortant Ihiug. What he wanted to 
emphasise was tliat they should never allow the 
non-chemical w’orld to forget or relax its lnt;ere8t 
in the chemist, the chemical industry, and its future 
progress. There had never been a time when it 
W'as more important to insist widi all their vigour 
on tlie fact that tlie progress of the world had 
rested, rested now, and always would rest on the 
inventors and scientific Inventions. Ilie progress 
of modern civilisation deinuided on those men, and 
it was essential that they should carry out their 
ideas, and enable the wJiole world to enjoy the 
fruits. He lieard about capital and he heard about 
labour, but what did he hear about the men who 
invented (he great processes of the world which 
liad gdven caiiilal an opportunity and labour the 
occasion to work? Such men coiiJd not be created 
by Nlate.s or (Jovcriinieuts; either they were there 
or they were not theie. Without their existence, 
without their work, without Inducements encourag- 
ing tinmi to work, everything else would become 
stt‘rlle and progress would l)(:JConie impossible. 
Invxuitioiis and mniiagomeiit were tlio two key-notes 
of industrial progress. In tlu‘se days of difiiculty, 
when we wanted mon‘ production and cheaper pro- 
duction, the only peoiile who could achieve this 
wer(‘ those with a knowledge of seience and of its 
ap()llcatioii to industry, for these were capable of 
making improvements and economies. It was a* 
gre.at duty, privilege, and honour to belong to those 
who were in a position to achieve this absolutely 
necessary end, and in this respect the members of 
the Society of (’hemlcal Industry were in a unique 
position. Chemical industry had given marvellous 
service during Mie war. The British chemical 
Industry had diunonstrated that it need fear com- 
parison with none in the world, either in resource, 
eiKu-gy, or production. Given its opjxirtunity it 
could rise to every occasion, as it had done. As 
in war so also he hoped in peace. They could not 
yet lay down their armour and rest in quiet. It 
was nc'cessary to re-establish, and more than re- 
osiabllsh the pros]»erity of former days, to 
reanimate languishing Industry, and unless that 
could be done we shonkl fall .sliort of reaping the 
result which we ought to obtain by the sacrifices 
which had been made during the war. This great 
Society rightly exin'etisl that the memory of those 
whose victory we weix* about to adebrate would 
stimulate us to carry on in iM'atv as in war the 
research for new ideas with unrivalled energy, 
great faith, and onornions enthusiasm, and to main- 
tain the i>o.sjlion of (fie Society, and carry it to a* 
greater height than any yet Imagined. He had 
great pleasure in coupling this toast with 
the name of iheir eminent President, Professor 
Henry Tvonis. The Government owed a great deal 
to Professor Louis for services rendered during the 
war, for the researches and ejrpeditions which he 
had undertaken in order to obtain supplies of raw 
materials of which we were in sore need. Science,. 
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not merely British science, but International and 
Allied sclenc(‘, owed a great deal to rrofes8(»r 
Louis for the way In which he had combined gii'at 
tact and skill in bringing together during the 
war the allied chemists into many imix)rtant 
conferences. 

Professor IlKMiY Lons s.aid it was an easy task 
on this oecasion to return thanks on behalf of the 
Society for the toast which Sir Alfred Mond had 
given. Not only had Br. Jaidwlg Mond (the father 
of Sir Alfred Mond) been one of the founders of 
this Society, but just 30 years ago he had occupiea 
the position which he (Piofessor T,onl.s) had the 
honour of oceui)ying that night. Forty odd years 
ago Huxley had written in one of his paixTs to 
c-xpre.ss n hojx' that in I he remote future there 
should be no member of the Legislature who did 
not know a.s much scieneo as an elemenlary school- 
boy. The fact that so eminent a membt^r of I he 
Government as Sir Alfred Mond was at the same 
time so eminent a seiejitist should surely go a long 
way to satisfy Huxley's desire. The Society had 
now well over 5000 members, and in addition, a 
good many over a thousiind subscribers, so that the 
total numbiw interestcMl In the Society was not far 
short of 7000. They might pride themselves on 
taking high rank among the technical societies of 
the country. With r('gard to tlie work the Society 
had done during the two years that he had had the 
honour of i)rosldlng over it, there was a good deal 
that was wortliy of note. First of all, on the 
literary side, a.s regard.s tl oir .Tournal, of which 
he might say they w*ere (mtithxl to be very proud, 
they had enlarged and lini>roved it by starting the 
Review Section. They liad published two im- 
portant Annual Re])()rts, they had published an 
important monograi>h on the constitution of coal, 
and they had comidled sthtlstles and a report as to 
the Empire's supply of sugar. They had also come 
Into close touch with the (^hemical Society in 
regard to the publication of abstracts, and they had 
taken a share in i)roin()ting the publication of 
chemical hlbllographk's in tlie English language. 
From a literary point of view that was u v(‘r.v fair 
record of two years’ work under strenuous war- 
time conditions. Iii addition they had done a good 
deal to help forward the seientlflc; side of tlu* 
chemical industry. They had formed an active and 
energetic Chemical Engineering Group, and ap- 
pointed a ('!oinmiltee tliat was doing excellent work 
on the standardisation of cheinieal gla.s.sware. 
They had taken part In confenmees dealing with 
mineral resources and production, and they had 
been comsulted by the Board of Trade with regard 
to the classiflcatiou of Imports and exports, and 
were represented on no less t han 13 different. Boards 
or Committees. r.a.st. but not h'ast, tht'y liad taken 
an active share in tlu* formation of their own 
National Fedeni) '"’ . iiicll for Bure and Applied 
Chemistry, and in that capacity they were taking 
an energetic part in the Inter-Allied Confonmeo In 
Paris, and In the formation of the Inter-Allied 
Federation for Bure and Apf)lied Chemistry. The 
men of sciouee had In this resi)eet shown them- 
tselves a little wiser than the i>oliticlaiis. Th(‘ 
politlcian.s had stalled by creating a League of 
Nations, seeming to forg(‘t the not iim'ssential 
detail of getting concord within their own boun- 
daries. The sclontist.s had taken the opposite 
course. They were lirst of all federating them- 
selves as chemists nationally, and, having done 
that, and smoothed out whatever differences of 
views and notions there might bo among them- 
selves, they were now preceding to the I^^Jigiie 
of Nations as chemists. Chemists had shown 
administrative capacity of the very highest order 
during the war; their w'ork had been essentially 
that of moilernising chemistry, feared that 
something of that old secretive spirit of the 


alchemists had come down to our own days, and 
that it had taken a cataclysm, like the recent war, 
to induce them to divulge their secrets to each 
other, and to pool their energy and resources for 
the common good. In that all-important work he 
thought he might fairly claim that the Society of 
Chemical Industry and Its .Tournal had taken the 
very front rank. They had disseminated and 
diffused chemical information, not only throughout 
the boundaries of their own islands, but throughout 
the whole world where their Journal circulated. 
He would say no more regarding the position 
and work done by their Society, but, what of the 
chemical industry itself? ’fhat industry, as Sir 
Alfred Mond had truly said, had proved itstdf over 
and over again in these strenuous days of war, and 
in any task that might be put on it in the future it 
would not fall. The problems of the chemical 
industry were the problems of Industry In general: 
the problems that faced them on every side were 
the i>roblems of under-proMucllou. He was not 
afraid of high wages; the wages paid even to-day 
were little if any higher than they were in the 
United States l)efore the war, yet nobody would 
suggest that the United States was then in a 
moribund condition. There was, however, a differ- 
ence — the American workman got liigh wages, but 
he earned them. There was no minimum wage 
there. If they paid a man for a day’s work he did 
a day’.s work. Yet he, i)ersoi)ally, looked forward 
to the future with courage. We, were passing 
through troublous times, but we had pass<;^d through 
troublous times IxTore, and lu‘ ftdt every confidence 
that the .sound common sense ot the giWt mass of 
the iH'ople would before long rise to the occasion. 
Oiir scientists had shown that they were equal 
to the task of showing the w.ay through any ditti- 
culty that might arise, and if industry could work 
! and llouri.sh there was no doubt whatevc'r that the 
Society of (’iKunical Industry would continue the 
trlumiJiant march of progress which had marked its 
whole exlsteiR'C. 

Sir William Bopf, propos(‘d th(‘ luMilth of “The 
Delegates of the Inter-Allied Conference of Bure 
and Applied Chemistry.” He said the presmil 
meeting of tlie Society of Chemical Industry was 
unhiue, in view of the very large number of dis- 
tinguished foivign guests they had with them. 
They owed this fact to the very haiqiy synchronising 
of the meeting of (heir Society with a movement 
that, liad lieen on foot for several years for the 
federation of chemistry in this and In the Allied 
eountries. A very great di‘al of time, and a very 
great deal of effort had been spimt, not only here, 
hut 111 Franco and in America, for tlie purjiose of 
.securing an Intimate co-oix'ratiori In the first place 
between the ehmnlsts In the country, and, after- 
wards, between the chemists of the country and 
lhos(‘ of other eountries with whom they had col- 
laborated so well during the past tlve years. What 
had been started in w'ar laid Imhui continued In 
peace. So much bad Immui effcct<‘d by joint action 
during the last few years that they had seen quite 
clearly that very mueh might b(‘ done In time of 
peace by iritimah* cfillaboral Ion which otherwise 
might not be po.ssible at all. With r(‘N|K‘ct to 
the question of the status of the chemists of this 
country, and lie had no doubt the same was tnie in 
the eountries of th<!ir Allies, he remarked that there 
had npiieared a leading article in that day’s 
1 lines ” dealing with the address which their 
Pre.sident had d(*llvcr(»d the day b<‘fore. He ven- 
tured to think that five years back there would 
have been no leading article on that subject. In 
that article It was stated that the nation required 
chemistry, and was prepared to. pay for it, and 
that the nation had obtained what It required. He 
knew a very large number of chemists and others 
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engaged In chemical manufacture, and he was 
perfectly sure that they had not enriched them- 
selves as the result of this war. The nation had 
requited chemistry, and it had got it. It was pre- 
pared to pay, but when was It going to pay? There 
were many things that chemists wanted. For 
example, they must have in this country a home for 
chemistry; that home should be worthy of their 
subject, and it must be paid for. He ’hoi)ed that 
Sir Alfred Mond, as First Commissioner of Works, 
would remember that chemistry required treating 
in an Imperial fashion. Chemistry, if it was to 
function as it should in the future, must have the 
treatment that was accorded, say, to the legal pro- 
fession, or any other profession on an equal footing 
with themselves. ‘He had to associate this toast 
with the names of several of their distinguished 
guests, namely, Professor Moureu, President of the 
Inter-Allied Council, Dr. K. Luciou, a former 
President of the Belgir*i Chemical Society, Dr. 
F. G. Cottrell, knoWn by so many great technical 
achievements, and who had latterly done such great 
8ervlc*e in connection with the manufacture of 
helium on a large scale In America, and Dr. 
Severini, as representative of Italian chemistry. 

Professor Moukeu, 8i)eaking in French, said that 
the Inter- Allied Federation of Associations of Pure 
and Applied Chemistry had eagerly accepted the 
invitation of the Society of Chemical Industry. 
Bora at Paris only a few months ago, having as yet 
made only a few timid steps, it had gladly taken 
this opiwrtunity of strengthening Its vitality, 
detlnlng its programme, and working out its plan 
of action. He believed that the meeting would be 
productive of much valuable result. He recalled 
the cordiality of their previous meetings in Paris, 
and said that they had all betui eagerly anticipating 
meeting their British colleagues again, to renew the 
bonds then tied of mutual sympathy and (‘steeni, 
and to seek with them tlie m<ains of drawing from 
that great victory they had won its most useful 
results, qdie success of the Allies had been com- 
plete, and cluunlsls had played a large part in 
achieving that success. He drank to the friendly 
co-operation of tlH‘ chemists of the Allied nations, 
to the success of their work, and to the future of 
chemistry as a servant of humanity. In the name 
of the Inter-Allied Federation he drank to the 
ever-growing prosix^rity of the Society of Chemical 
Industry, of which they hud had the great honour 
of being guests. 

Dr. Lucion, siKiaking in French, expressed his 
great appreciation of the hospitality extended lo 
him. An illustrious teacher under whom he had 
studUni had said that the happiness of mankind was 
bound up with the facility for producing quickly 
and cheaply ; the great diflieultles in the way of 
rapid and cheap production were firstly those due 
to nature, which were surmountable, and secondly, 
those due to men. These latter presentcil greater 
probiems, but; they could Ih^ overcome by co-oi)era- 
tive efl’ort. Union was strength, and he drank to 
the union of chemists. 

Signor Sevekini, speaking in Italian, said that it 
had iKien a great pleasure to him to take part in the 
Inter-Allied Conference of Pure and Applied 
Chemistry. Having brought their work to the 
presemt point he hoptMl and believed that the desired 
end would Ik^ attained. In Italy thera was a 
proverb “ Well cut should be well sew’n.’' A 
sacred union had been formed on the field of battle, 
where the blood of the Italian had flow'ed, mingling 
with that of Englishman, Frenchman, American, 
and Belgian. There the union had been established, 
and we must see to It now that union was continued 
also on the field of material interests. He thahAed 
the great British Society for the cordial welcome 
it had given its guests, and he drank to Its pros- 


perity and the health of Its members and of its 
illustrious President. 

Dr. F. G. CoTTKELL said that during the past few 
years Americans had learnt to appreciate Euroi>ean 
problems. He had seen the great ravages that had 
Ixien worked ui)on the Fnmcli frontier, and he was 
sure that Americans would carry back with them 
a sense of resiwnsiblllty for doing their part In re- 
construction of those areas. In Italy he had had 
the opportunity of talking to Italian workers in the 
eheinleal industry, particularly In the electrical 
developments, and he had found problems sur- 
prisingly in common with those In California. He 
had also spent a few weeks with one of the new 
nations that w^ero looking to the older and more 
stable nations for guidance. He thought no one 
btdoiiglng to one of the older established nations 
could pay such a visit without being stirrcnl by a 
sense of the deep responsibility of having to under- 
stand the problems of the new country. The new' 
nations should be heli)ed, not only by industrial and 
business contact, but by sympathetic human confi- 
dence. 

The toast of “ The Guests ” was proi)osed by Mr. 
John Gray, President-Elwt of the Society of 
Chemical Industry. He said that on no occasion In 
his recollection had the reception accorded to the 
Society exceeded in w^armth and cordiality the 
reception which had iMxm given on that occasion. 
Not only had the members of the Society rallied to 
the support of tlie meeting, hut they had the benefit 
of the atlendanee of many others who W'erc not 
perhaps so directly and Immediatdy connecte<I with 
the chemical industries, but w ho by their presence 
and advice had greatly encouragtKl the Society. 
The public generally h(‘ thought had at last 
become alive to the fact that the chemical indus- 
tries of this country w'ore a great national asset, 
and had come to learn that eheinistry was some- 
thing else than the comix>undlng of pills and lini- 
ments. The w'ar, with all its terrible lessons and 
exixu'iences, had brought home to them the fact 
that the chemical industries of this country were 
vital to its very national existence. There were 
present many guests of eminence in the chemical 
I)rofession and the chemical industries, and the 
Society welcomed them btvause of the Interest 
wddeh they showed in its work. The country was 
indee<i fortunate in tossessing such men as the 
Rt. Hon. Lord Moulton — though he regretteil that 
Ijord Moulton was unable to be present. But they 
bad present Sir James Dobbie, Chief Government 
Chemist, who had recently relinquished the i>psi- 
tion as Presidtuit of the Institute of Chemistry, and 
w'as now' the President of the Chemical Society. 
They all knew' the very great work that he had 
done in connection with the raising of the status 
of the ciiemist. He (the six'uker) hoped that the 
days of the inadiHiuately paid chemist wore ijassed. 
He believed that In the future we should have 
chemists taking a very much higher place in the 
administration of the great businesses of this 
country. There was also prestmt Mr. W. B. M. 
Bird, Master of The Worshiiiful Company of 
Salters. Not only had the Salters’ Companj' 
nllowe<l them to use their beautiful hall for their 
conferences, but they had also platxxi at the disposal 
of the S(x?iety adequate awoniiuodatlon for ofllce 
and headquarters, and in that way had materially 
helped In carrying out the programme of the meet- 
ing. The chemical profession was further Indebted 
to the Salters’ Company for having established thp 
Salters’ Institute of Chemistry, and for the scholar- 
ships which it had founded, by which some of the 
men whose studies had been interrupted by 
National Service would be able to continue their 
careers as students. He believed it was an Idea of 
the City Quilda— the Salters* Comj^ny in particular 
—to link up science much more closely with industry 
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than had Ixien the case in the past. They all 
wished success to the s<‘heme, and knowing the 
able hands in which it was, they knew it would be 
a success. 

Sir James DonBiE, replying to tlie toast, said that 
there ha<l lU'ver Ix'en a time in whicli it was more 
important that the most cordial relations should 
exist betwe(‘n the Society of Chemie;il Industry 
and tlie Chemical Society. The rcsp(‘cl ive functions 
of tlie two SociiMics should be clearly recognised. 
For the past five ye.ars tlie thoughts and energies 
of nearly every chemist in the country had been 
absorbed by jiraclical prohhmis arising out of the 
war, but now that the great, peril to their country 
was over, lliey n'membenal tliat they were also the 
inheritors and the custodians of the tradition 
handed down by the father of English cluMidsIry. 
Chemistry was not mereiy the handmaiden of the 
arts, it was in itsidf one of the noblest subjects 
of human study. Even if it had never conferred 
any material benelit upon mankind, it would still 
be woi-thy of the clos(‘st study for its gn^at, intel- 
lectual interest, and for the great jiart it ha(i 
played in the unravelling of the mysteiies of the 
univers(‘. .\1 the .Jubilee imading of the Chemical 
Society, tlie late Manpils of Salisbury had tried to 
impress upon his audience tin* im]*orlanc(‘ of giving 
attention to the Intellectual side of the science, 
and of not conllnlng themselves meixdy to the things 
demanded by the inti'rests and industries of the 
country, and said that chemistry was a vast 
amount of solid fact with comparatively little 
sclentltlo imagination. lie (Sir .Tames Dobble) was 
not prepared to agree that the gilx^ liad been justi- 
fied even at th(‘ time It was made, and he was 
certain that if the noble .Maivfuis had been alive to- 
day, and wen‘ to devote himself, .say, to the study 
of the modern views on the s(ructur.‘ of the chemi- 
cal atom, lie would agree that thm-e was no laek 
of imjiginalion in tlie ehemi.st of the lue.seiit day. 
There was, lnn\>‘vei*. a great danger in the neglect 
of the pure .selenee of eluunlstry— if they insisted 
too frequently upon its iiraetical aspect there was a 
danger that not, only chemistry wauild suffer, but 
also the industries which de])ended on chemistry. 
The indust ri(‘S deiKUided on science, and if the 
cultivation of the imre seieiiees decliiu*d so must the 
lirogress of tlie industries decline. Were it not for 
the patient, work ea fried on in oiir laboratories — 
usually without reference to any dins'tly useful 
I)uri>osH} to be served— were it not for those investi- 
gations, and the vast mass of useful facts wliicli 
were collected by them, the seienei' on which the 
Industries depended for their progress would 
eventually bo used up. It was ineninlxuit upon I 
those who understood what the relation of sehmee * 
to industry really was, to .si‘e that the interests or 
pure science were not siKudfieivl to the imaginary 
interests of applied s^denee. The true relations 
between tlie two had lK‘en indicated long ago hy 
Bacon. In his id(‘al state, amongst tiie classes to 
whom were entrusted the task of advancing know- 
ledge were thos(‘ who.se duty it was to try new 
experiments such as they theimselves tlio.iglit tit. 
These were calk'd riom'ers. There were .also tliose 
whose duty it was to look into tie' experiments and 
to cast about, and to draw from them things of use 
and practice for man’s life and knowiedgi'. Tlie.se 
were called Benefactors. The inemlM'rs of the 
Chemical Society might, be considered Pioneers, 
while those of the Society of Chemical Industry 
were the Benefactors, and it was only hy the most 
cordial and close eollalioratlon betwe(*n the two that 
the richest fruits of seieiice eoiild he garnert'd for 
the benefit of the community. 

Mr. W. B. M. Bird also responded to the toast. 
He recalled that the last time he had met the Presi- 
dent had been in the neIghbourho<]# of Calcutta, 
some 20 years ago, when Professor Louis had been 


Inspecting the chances of the satisfactory develop- 
ment of a coal-field there. On his advice, it had 
been decided lo open up that great coal-field, which 
had proved extraordinarily successful, and was noW 
one of the main factors in making India a great 
iron and steel jiroduciiig country. It might he 
wondered why the Salters’ Comriany should be 
prominent on such an occasion as this; but in the 
early days of the war, when they had Ix'gun to see 
what ehemlstry was doing, they had considered 
whether a great City Coniiiany could not employ its 
funds ill a manner more in consonanee with the 
ideas of its original charter than by the distri- 
bution of 111 iscel la noons charity and the giving of 
gr(‘at haiiquets. Afler considerable investigation 
Ihey had (*ome to the conclusion that the chemical 
indnsiry was the one which was originally intended 
lo he promoted, amongst other interests, by tlie 
Salb'rs’ Comimiiy. The Drysaiters were, in a sense, 
tlie wholesale eliemical trade. On the advice of the 
Committee, aided by consultations with many 
eminent chemists, it had eventually been decided 
lo form the Salters’ Institute of Industrial 
Chemislry. The object in view was to assist young 
nimi who had taken their science degree, and whose 
clrcnnistances would not iiermit them to continue 
the eours(‘ which they had begun, and for which 
they had a k'aning. At the pi’esent moment there 
wer<' IS benetloiaries. to each of whom was granted 
a sum of about £250 per annum towards the cost 
of coiitinuiiig his ('ducation, in the lioix^^ that 
another three years or so of that training would 
make him a really useful meniher of the chemical 
woidd. At the .start it was obvious that everything 
deiiended upon the gontloman wliom they might 
apiioint to act ns Director, and ho holiovod tliey 
would agree that a most excellent, clioice had b(:*en 
made when Dr. Forster liad been appointed to that 
po.st. Dr. Forster liad tlirowu himself into the 
sclieme with all energy, knowledge, and enthusiasm, 
and the lirstfriiils had ix'en beyond ('Xpectation. So 
mneh was this the (*ase that representatives of 
many firms were so satisfied that the Salters’ Com- 
pany liad taken a right course, that they had come 
forward voluntarily and asked it on their behalf 
to adniiiii.ster certain annual funds in the same 
direction. It was ('xtreinoly gratifying to observe 
this evidence of eonfldenee in Dr. Forster and the 
Worsliipful Company of Sailers. The view had 
been takc'ii that it did not matter where the student 
eonlinned to g<‘t his knowli'dge— lie might go to 
Shoflield. Mnneliester, Edinburgh, the TJnlh'd States 
— lirovided he was doing good work with the funds 
siipiilled to liini. He did not think anybody reali.sed 
until tlil.M irmni'ndons war came along w’hat 
eliemistry liad been to the nation. It was to be 
hofied that none of ns would see another war in 
onr time, but it w^as (iiilte clear that If there was 
another in the distant future chemistry would take 
a leading part in It. It might be that the very 
efilclency of tlie eheinlst might prevent the war 
taking place. It was sincerely to be hoped that It 
wfuiki. 


CONFERENCE ON DYESTUFFS, 
SYNTHETIC DRUGS AND ASSOCIATED 
PRODUCTS. 

This oonferenc<‘ was ladd at the Salters’ Hall on 
Tlinrsday, July 17, Dr. Alfiu'd Bfic in the chair. 

THE BRITISH DYESTUFF INDUSTRY. 

BY Dll. H. LEVINSTEIN, M.SC., F.I.C. 

Introduction, 

I have been asked to make a few remarks as an 
introduction to the interesting papers In the “ Dye- 
stuffs, Syntlietlc Drugs, and Associated Products ** 
section, for which a whole day out of the short 
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space of time availal>le for our meeting has Been 
set aside. This procedure, entirely novel In the 
history of the Society, siiows llie imix)rtance 
attached by the Council of the Society to the 
organic chemical induslry, of whicli the dyestuff 
Industry Is the i»redoinliuiting partner. 

My on(‘ regret Is that it Is 1 wlio am aildressing 
you and not my fatln r, wiio, lia<l lie lived, would 
undoubtedly have b(‘en in my jilace lo-day. Twice 
Fresidenl of our Society, it i.s entirely due to his 
long and courageous battle for [)atent law reform 
that the country was aiih' to have .‘^uppli(‘s of vital 
commodities such as indigo and hydrosultihlte 
during the war. To him was due .as much as to 
any one man tliat our aniline dye industry was kejit 
alive, .and 1 am sure that this .Society, of which he 
was an original member, and for which he worked 
.so assiduously for many years, lirst .as chairm.an of 
the Manciu'ster Section and then as a numdxu* of 
the (V)uncil, will share my regret. 

I shall not. give you a i)an('gyric on the war work 
of tile Uritisli dye industry, thougli this was quit(‘ 
remarkable. Su(‘li reviews have a tendency to make 
one comidacent and to encourage tiie fatal notion 
lliat we can for tlie moment relax our efforts. 

Nor do I ]U'opos(‘ to say aiiytliing about our 
present iKisitlon and fut ure intentions .save this : 

The industry now" opm-ates on a large scale, for 
the Ill'll ish Dyi'stulTs Corporation, tlie ]U'iucip;il 
manufacturer, already employs closi' on 7000 
IXTsons and some ffOO ae.adi'mieally-trained chemists, 
exclusively in the manufacture of dyes ami 
auxiliary iiroducts, and tlieir works comprise about 
1050 acres. 

Further large extensions are in prcjiiiration both 
to r(‘!^earch laboratories and i»)ant, and I anticlpati' 
lliat lx‘fore th(> (ukI of this year tin' number (uig.aged 
will be subst.Miil ially increased, with a correspond- 
ing increasi* of output. I'iie rangi* of [iroduets 
manufactured Is Iwdng enlarged as (pdckly as new' 
eonstnictioii permits. Our immediate obj<‘ct is to 
manufacture, in tb(‘ shortest spa<H‘ of time, a range 
of dy(‘s suilicimit to render tli(‘ country substantially 
independent of (Jerman dyes. 

As fb(‘ (boernment, who bav(‘ a substantial bold- 
ing in the British DyestiiO's ('oriioration, have in 
many w'ays sbowui their determination to secure a 
dye industry here, it is Imiiorlant that everybody 
should thovouglily nmUustand tlie facts wddeh make 
a successful dye industry of imramount importance 
to the State. Mr. lliinciman I'calised this in V.d5, 
and Ids two suci'es.sors in office, Sir AllK'it Stanley 
and Sir Auckland (Tcddcs, have both been greatly 
interc.sted in tlu* industry, and li.ave done imicli to 
<'nconnig(‘ those eiigjigi’d in it under gre.at diffi(‘nlty. 
1 propo.se tlKM'efore to deal with those jisiM*ets of 
the «lyt‘ indusliy wliich explain why any British 
Ooveniment may wadi feel iinea.sy until we 
])0sses.s a dxa’slnff industry equivalent to tlmt of 
(lerm.'iny. 

Reasons u:hy a success of ihc dye industry is vital 
to the State. 

Tliere are four reasons why the sutavss of the 
dye industry is vital to the State. I tlo not give 
them in their order of importance. There is no 
order of import amv. Eaeli reason is in Itself 
adequate. 

(1) A key industry. Tlie dye industry is a key 
industry— an ov(‘rwork(‘d word which now conveys 
nothing to a gOod many laeople. Mr. Runclnuui 
gave a clear explanation in staling the reasons for 
the formation of British l).ves, Ltd., during his 
tenure of office. (House of Commons, November 27, 
1914.) 

Though It Is perfectly true that the whole of 
the textile Industry Is not dependent upon dye- 
stuffs, we do know that the combined capital of 
such operations of textile and other industries 
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which require aniline dyes comes to no less than 
£200,000, OW . . . about 1,000,000 of our employees 
are either directly or indirectly interested In tlie 
adequate supplies of dyestuff’s for their main 
Industries.” 

(House of Commons, February 22, 1915.) “ This 
is not a mere matter of one corner of one industry. 
It is a matter of vital concern not only for our 
textile Industry, but of a whole groiqi of industries 
wdiicli are dependent iqion the use of colours. Wool 
;ind col I on are indeed important enough, . . . but 
there are otluT industries which, like wool and 
cotton, are dependent upon the use of dyes and 
mainly aniline dyes. The lace industry of Notting- 
ham, the silk industry of Macclesliekl and else- 
where, tb(* cotton industry, the making of paints, 
such small things as ink. wallpaixus, the colouring 
of leather goods, the colouring of hats, and I would 
add, too, th(i colouring of som(‘ foods, they all 
depend upon an adequate supply of dyestuffs. It 
may tlnit some of these industries can dispense 
altogetJi(‘r with the use of dyi‘s, hut the textile 
industry and some others, like the carpet and 
linoleum trades, are absolutely (kqwndcnt upon 
I aniline dyes If they are to succ’ced.” 

(()n NovimuImm' 27, 191 1.) ” No one can tell what 
i'xactly will Ik' the iiosition after tlie war Is over. 
Of this I am certain, if we go on being dependent 
ill a large portion of our textile trade, whether 
cotton or w'ool, upon supplies which Germany has 
the ])ow<*r to cut off whenever she pleas("s, we leave* 
lliese cotton and W'ool indinsfrics In a state of 
peril.” 

It may W said against Mr. Kunciman's view that 
our textile trades did exceedingly well up to the 
lime of the w'ar, thougli deiHUident upon (iermany 
for a sufiply of these ju’oducls, and that now that 
I la* war is over there is not the same necessity for 
reiideriiig ourselves entirely Independent of 
Germany for the supply of dyestuffs. 

That view' W'ould Ik\ however, entirely erroneous. 
It: is held by no one who is at all familiar with 
till' luelliods and history of tla* big German aniline 
dyi‘ trust, which was created In 1915. Tlie negotia- 
tions for the gigantic combine were w'ell advanced 
in August, 1914, and their couclusiou was not, as is 
generally supposed, due to tlio war, but tbe carrying 
out of a policy long decided upon. Had the war 
eoine but a little later the ring w'ould have been 
closed, ami our textile Industry w'ould liave appire- 
eialeil an acute difference In the conditions under 
which they would have received their supplies. 
Today tJiis trust, familiarly known as the I.G., Is 
llu; most iKnverful weapon possessed by the 
Germans, for iu jK^ace, as In war, it was and Is a 
tool of the German Government. 

It is incoiieeivable that W'e should voluiilarily 
ix‘rinit the l.G. to dictate to essiuitial industries the 
terms on which they should obtain their dyes, that 
we .should leave to the l.G. the pow'er to withhold 
supplies of useful or even esstmtlul commodities or 
to charge British consumers a higher price than 
they chargi‘ their own textile trades. That, how'- 
ever, w'ould liave Imhui the position of this country 
hut for the war, and would have been the situation 
to-day but for the extraordinary efforts made 
during the war under the greatest i>ossibIe diffi- 
cult ies to create a strong dye Industry here. If 
these efforts are not successful, (he textile indus- 
tries are not. safe. Tlie real danger of being de- 
pendent upon Germany f()r dyestuffs did not lie in 
tbe risk that we might l)c cut off from supplies 
in tbe ca.se of a war with Germany, but that the 
w'orld monopoly possessed by Germany in dyestuffs 
w'as imiiereeptibly becoming a desix^rate menace to 
the freedom of our textile trades. It is of the first 
importance that this should be universally recog- 
nised. It Is the main reason, apart from powerful 
sentimental considerations, which has made the dve 
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conuumer so enthusiastic a supiwrter of our 
Industry since the war. It was ignorance of this 
vital fact, because the I.G. was inchoate and still 
concealed its character, and not indiflereiice to it, 
which made him api)ear lethargic in assisting 
British d 3 'e manufacturers before tlio war. 

(2) National security as a yuaruntec of peace. 
The dye industry is reijiiircil for national defence 
as a guarantee of peace. I Invite you to consider 
the war record of tlie (hu uian combine. 

During the war the l.Ci. produced not only all the 
synthetic ammonia and nitric acid needed for the 
production of cxpk>sivcs and also vast quantities of 
explosives, l)ut also, with an unimportant exception, 
the whole of th(‘ chemical warfare products used 
by Germany in tlu' course of tlie war. 

It was entirely due to the I.G. that (huanany was 
able, in spite of tlie blockaiie, to carry on the war 
after tlie end of Ihlo. Consider wiiat tills means. 
But for the possession of lier dye industry on which 
the General Staff did not even rely for munitions 
in 1014, the German resistanct' would liave broken 
down in little more than a year for lack of nitric 
acid. 

Can anything more clearly prove tlie military 
value of the German dye industry and the lo.ss and 
destruction which it has caused us? 

Apart from the iiroduction of nitric acid, oleum, 
and high explosives, th(‘ German dyestuff' idants are 
of supreme imiiortance for chemical warfare, 
because they are extraordinarily adaptable. Trai*- 
tlcally any organic pioduct can be manufactured in 
them. This is dm* partly to standardisation, but 
chiefly Ix^cause the plant Is often designed not for 
the manufacture of s])eciflc substances, but for the 
puri)os(‘ of carrying out specific chemk'al oix'rations. 

It was for this reason that most of the iioison pro- ! 
ducts u.sed by the Gcj iuans were not made in one 
factory; certain operations were carried out in one 
factory, other operations could be carried out vi'ry 
conveniently in anotlier plant. Thus in the ca.se ] 
of mustard gas, Ihiodlglycol was prepared at ' 
Ludwigshafen, and the must ard gas it .self at licver- 
kusen. The reason for tills was tliat at Ludwigs- 
hafen there was already in existence plant which 
could lie used bu* tlie manufacture of thiodlglycol. 

Where extensions w<‘re i>ul down for the manu- 
facture of iKiison gas the ri'vcr.si* holds good. Tlie 
extensions for tin* purpose of war were adaptable 
for the puriiose of pivice. 

The Germans were, of course, fully con.scious of 
this, and far the greatiT part of their war expcuuli- 
ture on chemical plant was of a permanent charac- 
ter, and erected with a vi(‘w to the after-war com- 
mercial struggle. The plant erected in Germany 
for the increased production of mu.stard gas is now 
available for the Increased production of dyes. 

Attached to one of their plants erecteil during 
the war, ostenslbl> solely for tlie purpose of war, 
are laboratories which contain a largi* luxuriously- 
equipi>ed lecture room, and cost £2(H),OOfl. 

One may sum up the situation in tliis way, 

(1) The production of explosives in blockaded 
Germany was fiossible only owing to the Haber 
process belonging to the I.G., whicii was greatly 
develoi>ed by them during the war. 

(2) Each factory of (he I.G. is eitlier an arsenal 
or a potential arsenal of great si/.e, capable of 
making great (piantitie.s of intermediate products 
and dyes one day, and 24 hours later caimble of 
being switched on to the manufacture of stuiKuidoua 
quantities of poison gas. 

The military value of chemical W'arfare is little 
understood owing to the secrecy in which the work 
has been done, but we must not therefore under- 
rate its Importance. 

Gas warfare resolved itself into a contest between 
the development of gas defence (c.jy^the gas mask) 
and the discover>^ of new gases which would pene- 
trate the gas defences. Everything depended upon 


surprise, and a surprlw, to be effective, means the 
provision of large quantities of material. In our 
own country, when a new gas had to be made 
ad hoc, {ilants had in nearly every case to be 
erected. This Involved great, delay before the pro- 
duct could be used in the field, and these plants 
are valueless for peace pur])oses. 

In Germany the I.G. look charge of the whole 
manufacture, and produced the material for use 
In the field In a much shorter time. Their plants 
are of great peace value. 

If Germany w'ere to remain the only country 
po.s.sessing such factories she would have every 
iiulucemeiit to u.se them for aggression, for she 
woukl have no cause to fear reprisals. She might 
conceivably be certain in her own mind of affecting 
a strategic sur[)rise. Therefore the establishment 
of jilant.s of equal magnitude in this country on a 
sound ba.sis Is one of the first guarantees of peace. 

Ixit me read to you a iiassage from President 
Wilson’s address to Congress, telegraphed from 
Paris on May Kith, for, coming from Preslilent 
Wikson, the words have peculiar significance : “ The 
German chemical industry with which we are 
brought into competition was, and may still be, 
a thoroiighly-knit monoiioly capabl(.‘ of exercising 
competition of a iieculiarly insidious and dangerous 
kind. 

“The clo.se relation to the manufacture of dye 
stuffs on the one hand and explosives and poison 
gases on the other hand, moreover, has given the 
aniline dye industry excejitioiial significance and 
value. Althougli the United Slates will gladly and 
unhesitatingly join in the programme of any 
national disarmament, it will neviTtlieless he a 
policy of obvious prudence to make certain of the 
successful maintenances of many strong and well- 
cquitipcd chemical plants.” 

The words coming from this source ari‘ indeed 
significant. Yet the danger to America ks less than 
to us by the tlirce thousand miles which separare 
her from the banks of th(‘ Bliine. 

I do not agree with what my friend, Sir William 
Poi>e, said in his powerful presidential srieech to 
tlie Chemical Society, on Marcli 27th, PJIU, with 
regard to th(‘ production of mustard gas. I say 
tills not for tlie purpose of controversy, hut because 
it is imi^>rtaut that tlie facts should he correcily 
appreciated, as they have a hearing on iioliev and 
on the question of the importance of the dye In- 
dustry for national defence. Sir William Pojh* 
states that the method of mauufaclure of mustard 
ga.s employed by this country was liO times as effec- 
tive as that of the Germans, and the cost in Ger- 
many was oO times us great as tliat of our product. 
I am well ucciualntcd with the German method and 
also wllii our own, for it was worked out In our 
laboralorles by the lusid of our Research Deparl- 
mcTit, A. G. Green, F.ll.S., based on scientific work 
coiiiiiiunicated to us liy Sir Wllllaiii Pojie himself. 
1 had a good deal to do witli the aiiplication of tliis 
process to tlie large scale, and vv{‘ designed the 
main features of the great factory at the Edgewood 
Arsenal at Maryland, U.S.A., where the “Ixivln- 
stein process ” and tlie “ Ixivinstein Reactor 
proved a great success. I may elaiin to know some- 
thing of mu.stard gas, and I am sorry to disagree 
with the deduction tiiat Sir Willlaiii Po[)e draws, 
viz., that th(* German chemical service was In- 
effieient, and tli(‘ scientific cliemlsts under its 
control incomp(‘t(‘nt in comparison with ours, 
whereas, on the other hand, Germany was ex- 
tremely well served by the skill and i)erseverance 
of her chemical manuKicturers. 

In fact, wo now know that the German method 
of making mustard gas had nothing whatever to 
do with the scientific chemists under the control 
of the German chemical service. It Was decided by 
the I.G., and the process they selected was the best 
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they knew of. If there were any Inefficiency, as 
Sir WilUain Pope says, that inefficiency was on the 
part of their manufacturers and not on the part 
of the scientific advisers of the General Staff. I 
do not think there was any Inefficiency. There Is 
nothing? technically cumbrous in the German pro- 
cess, nor is there any difficulty about it. Let us be 
quite frank. Our scientific advisers found this 
process difficult. If they had come straight to our 
dye industry we could have shown them how to 
carry out the reaction on the large scale without 
any difficulty whatever, exactly In the way the 
German dye industry carried it out. The fact Is, 
that the production of mustard gas in England on 
the other hand remained for too long a prerogative 
of our scientific advisors. What happened? There 
was certainly no mustard gas produced. The suc- 
cessful manufacture of mustard gas In this country 
and in America commenced when the Hrltish dye 
industry took It up. We took it up on our own 
initiative, and mustard gas was produced by us on 
tlie large scale six weeks afterwards. In this short 
space of time a new process— not the German pro- 
cess — was evolved and plant adapted, but the 
British dye Industry was not requested to make 
mustard gas as it should have bc'cn from th« 
beginning. 

I do not in any way depreciate the value of the 
work of our scientific advisers, and I yield to no 
one in my resi)ect for the achievements of Sir 
William Pope and his most able and distinguished 
academic associates. I do regret that he did not 
recognise that the success of our mustard gas work 
was due to the co-oi)eration of the dye industry, 
witii their great experience in tlie manufaciiire of 
organic products, with pundy academic advisers 
of the Ministry. The correct inference' was drawn 
by the authorities from these facts, for they became 
convinced of the unique value of the plants and 
technical experience of a dyestuff factory for th<‘ 
manufacture of toxic gases. From this point 
onwards our Industry b('cjime very intimately 
associated with the development of Chemical 
Warfare. 

Do not misunderstand my argument. I do not 
advocate building dye plants for the punsDse of 
making toxic gases. I do say that If the Germans 
retain their monopoly In dyestiiffs, they i)os.se8S a 
monoiwly in the rapid production of toxic ga.ses, 
and that, in tills event, the world is not safe for 
peaceful people. 

(.‘0 New iiulustrics can only he created hy 
organised research. Very few people realise to 
what a. small extent new Industries arising out of 
new inventions have iK'en ('rented in England in 
recent years. In comparison with t.liost' ereat('d 
abroad, particularly In Germany. We are apt to 
regard our commercial supremacy as dependimt 
upon a few well-established staiile Indn.strli's, siicli 
as, for Instance, the cotton industry, whereas in 
fact the world moves on and new products and 
new methods are <?ontinnally coming in, and that 
nation which produces the mo.st inventions and 
the best inventions will, other things being equal, 
prt^domlnate. 

Before the development of the scientific industries 
I think we may fairly claim to have produced more 
Important Inventions than our competitors. W’e 
are an Ingenious and inventive people. To-day 
only a small proportion emanates from the inhabi- 
tants of these Islands. Industrial inventions are 
now, as a rule, not the result of a flash of Intuition, 
hut of patient, methodical, and skilled research 
carried out with big resources on a well-considered 
plan. 

On the whole, that country will produce the most 
chemical Inventions which has the greatest number 
of trained research chemists. In the fields* of dis- 
covery, kS on* the battlefield, numbers wlU tell. 


As Pasteur well said, In the fields of discovery 
chance always’ favours the researcher." 

There Is no Industry except the dye Industry 
which can support a large number of organised 
research chemists. This cannot be more clearly 
expressed than In the report hy Mr. A. Mitchell 
Palmer, the Allen Property (histodian of tiie United 
States (chemical section) ; "The vital ('h.'iracter of 
that industry (the dyestuff Industry) was not due to 
its financial imf)ortance, since the consumption of 
dyes in tlie United Stales at the time of I he out- 
break of the war did not exceed $25, 000, 000 a year 
in cost to tlu' consuming industries, nor to the fact 
that these dyes were absolute essentials to Indus- 
tries producing iK'rhaps $2,500,000,000 of goods 
annually, but most of all to the fact that the 
technical skill and equiiunent provided by a suc- 
cessful dye industry furnished the means, and 
almost the sole moans, to which every nation must 
look for advances In the application of chemical 
science to practical undertakings. No other in- 
dustry offers a livelihood to any such large numbers 
of liighly-tralned scientific chemists, nor any such 
incentive to continuous and extended research." 

The dye industry Is thus a key industry in a new 
sense. It Is the key to invention. It is necessary 
if wo are to keep abreast of tlie world In tlie 
develofiment of new industries arising out of 
chemical discoveries. 

The reaction of this on tlic chemical schools of 
our universities is of extraordinary importance, 
liecausc the dye industry can jirovldo a large outlet 
for highly-trained research chemists. As the dye 
industry lives hy research, ik'w I)niidlngs and plants 
are continually Ixdng cr(}cted for the manufacture 
of new products. This ent.'ills Mi<* employment of 
more chemists, who, ns a rule, art' drawn from the 
ivsearcli departments, and tlieir replacement by 
new research students from tht^ Universities, '“’or 
the first time, young clKunists can be assured of a 
earei'r in industrial r<'seafch. the most fascinating 
but elusive and difficult work o|ion to our profes- 
sion. The bond lietween organic chemical schools 
and the dyestuff industry is therefore bound to be 
a close one. The development of the Industry 
whit'h we plan will give an (‘iiorinoiis lnq)otua to the 
study and research in orgjinlc cliomistry at 
academic i nstitiitions. 

(4) Potitical importance of the dyestuff industry. 
Tlie German dye industry wa.s the most potent 
weapon possessed hy Germany for iieaceful jiene- 
trntlon. In America, Mr. Mitchell Palmer sliows 
tliat the dyestuff sales organi.satioii of the I.G. firms 
was u.s(m 1 by the (German Government for espionage 
both before and during tlie war. M'he peaceful 
IH^netration of Russiji and other foreign countries 
by Germany was one of tlie eau.ses whicli led to the 
war. 

It is not safe for us to ixrmlt the Germans to 
monoiMilise tiio up-country business with tins of 
dyestuffs among the natives of India, and of the 
East in general, for political reasons. It is our 
duty to afford an alternative supply of dyestuffs. 
I)eside8 German dyestuffs, to tho.se of our Allie.s 
who do not pos.se8S an adequate home indnstr>^ To 
S(*enre eommereial freedom for our textile tnide 
and that of our Allies is as import.ant as to secure 
I>olitIeal frcH'dora. 

Sfa mtnury. 

These are the four reason.s which render the 
development of our Industry so vital In the coming 
struggle. They may ho summed up in the follow- 
ing propositions 

(1) It would be madness after the close of this 
terrible war, fought to secure our ideals of political 
froedom, not to make ourselves economically free 
from Germany. 

(2) It would be folly to leave Germany the aole 
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possessor of factories, potential arsenals, which, 
because they were unique in the gredt war, enabled 
her to carry on this war for three additlomil 
dreadful years. 

(3) It is iinpos.sible for ns to maintain our com- 
mercial supremacy if we throw away the one chance 
of organising the inventive laiimt of our chemists. 

I commend tliese jn-opositions to all persons if 
there he any such who (piestion the i)ara mount 
Importance of securing a tirm, large, and flourishing 
dye industry in our eountry for the protection and 
develo])ment of tin' vast, interests of the Empire. 
It is, I Ix'lieve, demonstrahle that, if Germany 
retains her i)redominance in Europe in the dye 
industry she will ultimately win tlie war. for though 
the camjaiign is gloriously ended, tlie war is not 
over nor the victors (*(‘rtaiu. Though the German 
military defeat Is complete they may yet r<‘gain 
through their dy(‘ industry their former ascendancy 
over Europe. 

Germany recognises this fact, and is straining 
every nerve, using every devie(g to re-(‘stab]ish her 
commercial dominance in the dye industry. Her 
propaganda is to be seen in the |)ress, and not only 
in the German and neutral press. It is of tlie 
utmost consequence that these simjile incon- 
trovertible facts with regard to the imiM>rtance of 
this industry should be brought thoroughly home 
to the people of this country. 

(!on(‘lu-'''ion . 

It follows from what 1 have said that enormous 
resnonsibility rests uiKm ltu‘ chemist, s of this 
country, and 1 think that ii, is fully appreciatcal. 
During tlie war onr choiidsts rendered good .service 
and made sacritices and ran risk.s. as lia.s been 
handsomely rccogni.sed in particnlar by Mr. 
Kellaway. 

lUit let us be quite clear on this, Tlie real burden 
of the war was not borne by eliemlsts, and tin* 
victory was not won by ♦chemists or by engineers, 
but by the indomitable couragi* and tenacity of our 
soldiers. The real war work of our eliemlsts lies 
yet before them, for it riists with chemists to secure 
in the m‘xt h'w years the opiiortiuiilles the soldiers 
won for us, thi' fruition of which German chemists 
may yet deny us. 

In the limit stage of the struggle, in which llie 
clash of arms was but the tirst round, tlic chemist’s 
work will be a decisive factor. If the cliemi.st is to 
take his rightful place as a leader in our industrial 
order, he must be tlie tirst to emerge from the wave‘ 
of war-weariness and work-w^earlncss wldcli 
threatens to engulf us. 

There is a great oi)iK>rtiiuity in this for chemists. 
Let U.S take it greatly. 


The Chairman said that the reiKirt of Mr. rainier 
referriHl to by Dr. lievinsteiii had actually been 
written by Mr. J. H. Choatic It was an {‘Xtremely 
valuable account of tlic history of what the Germans 
had done not merely during the w'nr but prior to 
the war, in order to e.stabllsh themselves In America 
not only as regards Industry and commerce hut 
also more particularly in the matter of diplomatic 
advantages. 


DYES AND BRITISH TEXTILBkS. 

BY JAMES MOKTON, 

QOV. OP MORTON RUN DOUR FABRICS, LTD., 
■\and chairman sariTisii dyes, ltd. 

When I wav^ Invited to give some account of what 
our firm had accomplished with regard to dyes 
during the past 4^ years, I explained that there 
was really very iittle fresh one could contribute 
of a scientific nature. Inasmuch, however, as our 
firm had been unique In being irot only makers 
of dyes but users (In fact we had been compelled 


to become makers because we were users of 
.special dyes that were not likely to he procur- 
able ITom any other soiiree during the war), I 
sugge.sled that it might he useful if I made Rome 
observations on the pre.seiit situation, speaking 
from ail inside knowledge, hotli a.s a maker and 
ii.ser of dyes for textiles, 

Deace has come, and with tlie reopening of Inter- 
national eommeree a situation i.s about to be created 
t hat was not unforeseen by tliose wlio ventured into 
the dyomaklng industry at the beginning of the 
war. 

It is well to recall the posit ion and attitude in 
Ifio.se early days. Users of dyes w'ere left practi- 
cally stranded for want of colour, esiiecially colours 
of I lie best and most complicated types, and we 
had visions of our vast textile industry being held 
up. It canu‘ as a national .shock, and this shock 
was liiterisitied a liiiiid redfold when it was realised 
that the very plant which laid been making dyes 
for us in Germany was at onee switclaal on to 
I>roduee munilioiis of war. We tell, we wctc 
bi'ing dealt a double blow. It was recognised tliat 
here was indeiui a true key iiidiistr.N', for not only 
was it essential to ordinary industry during iieaee 
or war, but it contained the vital elements of 
defend* sliould war ('ver be foreed upon us. 

It was the sudden and full reali.sat ion of this 
situation ttiat made ns rise to n national necessity. 
If wt* ma(i(* no dyes in this eountry not otdy could 
our whole textile ti-.-ide lx* lu'ought to a standstill, 
hut the very fact of relegating the manufacture 
of dy(‘s to a eountry tliat might at; any time l)e 
liostile ileprived us of a weapon that was es.sentinl 
to our national exlstoiiee. 

Small wonder tlieii tliat all and sundry welcomed 
tlie elVorts to extend «lyo-making in this country, 
and it is W4‘ll at this stag<‘ to recall tlie enl.husiasm 
and promi.se of support which it n.'cc'ived on all 
hands. 

Users were tiie tirst to welcome and encourag(‘ 
the elTorts; tliey \V(‘rc jirejiared t:o exei’cise every 
imtienee, and submit to almost any kind of incon- 
venience in order to fo.ster and di‘V('lop the new 
British industry, d’he Government gavi^ it tinaueial 
support, and ])romise<l .ali jiossildi* [uiority in sup- 
])lie.s of plant and raw mati'i ial.s and made it known 
tliat tlieir del(*nniiu*d iioliey was to mala* this 
country indepi'iident of Germany for its future 
sui)i)Iy of dyes. 

On the faith of this attitude among users, and 
this declared policy of tlie Government, much 
strenuous elTort and large eaiiital expenditure have 
lieen made liy jiublie and private ooneeriis. But 
the advent of ]x*uce ami the reopening of inter- 
nal ioual eommeree find dye-makers in this country 
with their house only half built, and not yet ready 
to meet the demand that will enable users of dyes— 
th(‘ text ile and other manufacturers of this eountry 
—to compete* wltli foreign manufacturers who have 
fret* access to the established Gerinau products. 

It may be argued that 45 years has surely been 
sufllcient. time to enable British dye-makers to get 
upsides with the German products, especially when 
they had available all the German patents and 
literature to guide them. But it is only those out- 
side the problem that would talk In this way. I 
can speak for one small field of research from 
intimate inside knowledge, and I know the tremen- 
dous obstacles. German scientific literature is very 
profuse, but It is often not very Illuminating as 
a guide to desired commercial results. Indeed I 
sometimes wonder whether quicker results would 
not be got by ignoring it altogether. At the best 
it Is found that elaborate laboratory tests are neces- 
sary for every stage of every colour before anything 
like a pure product In good yields can be arrived 
at— this in spite of all the guidance or misguidance 
to be had from the most exhaustive German descrip- 
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tions. When it is considered that In order to pro- 
duce one colour there are often 8 to 10 or 12 stages, 
and that this elaborate process of research and 
experiment has to be repeated ov(‘r the whole range 
of tolours— going Into many hundreds-' it gives 
some idea of the problem that has had to be tackled 
from tlie scientitic side. For it must be remein* 
bered, the problem is not sinii>ly lo produce colour, 
but to produce a colour of pure (piality and in 
yields sullicieiitly high to make it a sound com- 
mercial product, and one that can comjxjite In 
these respects with the best pre-war article. 

Then it must be rtaneinbered that to face this 
gigantic sclentltlc probhun we had, to start with, 
chemists wlio wer<i almost entire strangews in this 
particular province. Moreover, we had to be con- 
tent, so far as numhi'i* of cliemists was eoneerned, 
with what the Gov(*rninent eonid si)are from tlielr 
numerous activities of war, all rc^quiring tlie same 
kind of skill, and tliis you must recognise was 
an enormous handicap in the speedy realising of 
results. It has also to be renieujbmed how almost 
impossible It was during tlie whole course of tlie 
war to get snpiilies of plant and i-aw materials for 
making such (‘olours as were ready for bulk pro- 
duction. It seems almost a nightmare now- how 
we had to beg and pray on the door-steps of one 
(xovornmeiit building after another for a lV*w pound-s 
of lead, a few hundredweights of steel, and how we 
had to use almost surn']il itiously the small amounts 
of such things as suliihnric acid, oleum, and 
glyoeriii necessary for a most modest i»roduetiou 
of the more essential colours. 

Thme was also tlie problem of general labour. 
All the most ca[>able men liad gone, .and we had to 
conduct most dillicult and exaoting ehemieul pro- 
ccssi's with (‘Iderly, urKMhicaled mmi, very largely 
Ii ish labourers, who in many ea.ses ha<l never .setai 
a thmanometer and could not even read. 

'riiose and many others were conditions imposed 
upon ns by the neei'ssilies of war, and we had to 
bow to them, 'riie very fact that the pre-war 
dye-making eipiipmenl of (huinany gave tliein sucli 
huge advantages in tlielr preparedness for war 
liidieates to what an extent the dye-makers of tills 
country had to draw uiioii the war reqiiirmnents 
of oiir (fovernmeiit, and how far we had to stand 
aside till the needs of munitions liad been met. 

Yet these are elements that must be borne in 
mind when gauging tlie progr(‘ss of dye-niaking in 
this country during the past 1^ yiairs, and in 
deciding on any immediate policy. Tin* wonder Is 
not tliat we are not equipped to m(‘et, tlie full 
requirements of the users in tills country, but tliat 
dye-making lias been alile to eoriie into existence 
ai: all iimler the mountains of obstaides of war 
time. 

Tims, as wi* have already mentioned, the eoniing 
of iieace finds us as dye-makers witli our house 
only lialf built, and in siiite of all the (‘ITort and 
Ingenuity, we have frankly to admit that we have 
not yet readied the point when dye-making in this 
country can, oven approximately, meet the national 
requireiiK'nts. 

And the question now rises very pointedly how 
Is the situation to be met, what has to lie our 
national policy? What are wx* going to do with 
those hundreds of tons of German colours that will 
soon be knocking at onr gates for admission — 
colours in many eases that cannot be had here at 
any price, and in other eases, to be had only at 
prices many times higher than Germany may I»e 
prepared to offer? 

It Is a very severe test, a severe national test, 
and it is the problem immediately facing our manu- 
facturing interests and awaiting the Immediate 
solution of our Board of Trade. 

For In spite of all our early-war resolutions to 
use no more colour from Germany no matter almost 
what should -befall us, the peace has somehow 


brought a tempered attitude. Users are Incllnetl 
to risk the future of dye-making in this country, 
to the extent at least of allowing In their own 
partieular requii-ements. The Government also has 
to take a wide view of the situation, and, In spite 
of its desire to fostcT the making of dyes, cannot 
afford to ignore th(‘ urgency of maintaining our 
<*xport trade in textiles, holii as to quantity and 
(piality. 

A glance at coinparativi' ilgures explains the coni- 
ple.^ natiin^ of the prohioin. The total value of 
(lyes u.sed in this country before tlie war was some 
f2,000,000 per annum, while the value of textile 
goods into v/liieli these dyes entered was over 
£200,000,000, a large juii l of which was for export 
t rad(\ 

The lexllle hade is therefon*. ns It wer(‘, up in 
new alarm, ami is looking with mon* tlian longing 
eye al lhes(‘ German colours ovra* I ho wall. For 
we might as wcdl admit at one<‘ the fact that the 
wnr-fcrvoiir attltud(‘ of having no dealings with 
(xermany aficr the war is already breaking down. 
The Alli(‘s are (‘ven now tumbling over each other 
in Cologne and clsewhei-e to etfect sales of their 
wares — Frmicli. American, and lirillsli alike— and 
it is only folly to think tlie trading can ixi on one 
side only. 

If W(* sell goods to Germany slie must pay in 
manuJaetured goods of one Kind or another. 
Alivady onr inannl'aetnrers liave beeijme jealous 
of tlndr Alli(‘s gelling into the markets tiu'y held 
in Germany bi'fore tli(‘ war, and it Is worth while 
putting the case of the textile trade clearly before 
IIS. (hu’inany’s imports of dy(‘s to this country 
before the war were somet bing like £1,750,000. She 
also sent textile goods to tlie e.vtenl of £M,. 500, 000. 
But on the other side, and ai>art from the value 
of tJiose dyes to our homo and general exp‘>rt trade, 
liritain sent lo Germany alone some £19,000,000 
wortli of textile maniifaetnri's and apjiarel. She 
sent cotton yarn.s to the animal value of £5,000,000 
and some -15 to 50 million Ih. weight of worsted 
yarns every yiair. 'I’hns in the halam.’e, the textile 
and allied trades In this country were greatly the 
gainers in their dealings with Germany. And nt 
tlds new jnm.dure, wlien tliere is a fresh setting 
of tlie commercial wlietd, and wlum we are faced 
with now com[>etition in all markets of the world, 
including the market of Germany, it requires a 
grcjit deal of nalloiial phllosopliy lo exi)eet the tex- 
tile trade to stand aloof from German dyes 
wiierever tlmy offer advantages over what can be 
procured in this (anintry. ddie tendency and 
t(‘mpt,ation is to look to immediate advantages, 
and again hd IIk‘ future take care of Itself. 

At tlds important juncture wc are tlierefore met 
with three separate interests to satisfy, all neces- 
sary for the national well-being, and our problem 
is wliether we can find a solution that will meet 
all the (conditions. The lirst interest is the main- 
taining of our supremacy in the textile trade, that 
t rade nmnlng into hundrecds of millions a year and 
on which depends the maintenance of hundr(Hls 
of thousands of Brit ish peo]>le. It will tw? generally 
agreed that no policy can Ik* advocated that would 
for a single day jeopardise tlie life of that all- 
Imiwrtant industry. The 8ec(md Interest is that of 
dye-inaking in this (*ountry, and its development 
on lines that will justify the effort and capital 
already expt*nded, and enable it to stand on Us own 
legs as a sound <?oininerclnl industry like others 
in this country. The third Interest to satisfy, and 
one that embraces both the above, and without 
whlcli neltlier would be of much value, is national 
security. For, as is now recognised, the imple- 
ments of dye-making are very largely the imple- 
ments of national defence, and to adopt any policy 
that would discourage the establishment in this 
country of sound, weU-equlpped dye works would 
be laying ourselves open again to that double blow 
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which came to ua with so sudden a shock at the 
beginning of the late war. 

Now how are all these partially conflicting 
interests to be met? Is it possible to devise a plan 
that will not fall foul of any of them? There arc 
three obvious policies, and it Is worth while briefly 
to examine how each would oi)erate on the present 
situation. There Is first the oi^nlng of the gates 
free and wide with the fullest opportunity given 
for Germany to sell and users here to buy at their 
discretion. Secondly, there is the raising of tariff 
walls and the indlBcrlminate boycotting as far as 
possible of the import of German dyes. Thirdly, 
there is the method of control of imports— the tem- 
porary control of imports— with a temporary sub- 
sidy that would give time for the British effort 
to have a fair run for Its life. 

Let us see how these would act. To open the 
gates at this juncture would have the obvious effect 
of arresting dye-making at its present stage, and 
administering such a blow that it would probably 
never be able to stagger on to its legs again. The 
reasons for this are obvious, and have been already 
explained. I am a free tradei*, and am all for the 
oi3en door under normal conditions. But the con- 
ditions of dye-making are extremely abnormal. 
National necessity and f)ressiire caused under- 
takings to be set, on foot during the war, with the 
view to making this country setf-supix)rting in 
regard to dyes. Large capital exi)enditures extend- 
ing over years ahead were undertaken by concerns 
both public and private, undertaken at the insti- 
gation of the Government and people of this 
country, and on the promise of certain conditions, 
to withdraw which now would be obvious breach 
of faith. Fortunately there Is little likelihood of 
dye-makers being faced with so disastrous a situa- 
tion. 

On the other hand, It would be equally disas- 
trous to the other interest— that of the textiles— 
to raise indiscriminate tariffs, and put our manu- 
facturers at so great a disadvantage as compared 
with our competitors abroad, and the incidence of 
any tariff that would be effective from the dye- 
maker’s point of view w’ould be almost imi)0S8lble 
to foresee. For dyc-maklug in this country is at 
so many stages of development. In some cases we 
need no protection, In others the tariff necessary 
would be so high as to seem ludicrous, and more- 
over It >vould defeat Its own ends, for the iis<‘r 
would be so handicapi>ed as to be jait out of the 
foreign market. Also to encourage dye-makers to 
look forward to a permanent protection would, in 
my opinion, have the inevitable effect of slowing 
down our (‘ffort and energies. For we must never 
be allowed to forget that our success in tills, as in 
other fields of industry, must ultimately deriend 
on our caiiaeity to produce the best article at a 
lower cost than our coraiietitors. 

There remains the third m(*tliod I indicated 
—that of a temporary control over the imports of 
dyes Into this country and the granting of a special 
kind of subsidy by tiie Gov<*rnmcnt to meet the 
probationary period. Ixit us examine this more In 
detail, and see whether it has in it the means of 
attaining all our objectives. Thest^ objectives are 
briefly — (a) supplying textile manufacturers with 
dyes of equal quality at the same prices as they 
can be purchased by competitors abroad; (h) giving 
the necessary time and opportunity for the develop- 
ment of an independent dye-making Industry in 
this country; (c) insuring the country for all future 
time of a valuable weapon of defence In the event 
of war, while avoiding risk of another collapse of 
the textile industry. 

There has been much discussion as to what should 
be considered the probationary period, the period 
necessary for this country to develop a dye 
industry that would make us practically Indepen- 
^nt The past 4^ years, as we hav^^ated, are 


no proper gauge, but, making due allowances and 
reckoning on whole-hearted effort and co-operation, 
I should think the term of 10 years given by the 
Board of Trade is a reasonable, perhaps an outside, 
calculation. The problem is therefore how to 
bridge over this interval. 

Here I shall make use of a contribution which 
I made to the Times of January 14 of the present 
year, with a view to having the proposals more 
fully ventilated and discussed. It occurred to me 
that they must iiave some virtue since they were 
accepted by the Times and afterwards fully 
approved by the Manchester Guardian. Tilings of 
course have moved since then, and certain steps 
have been taken by the Government partly on these 
lines so far as one can gather, but as the policy 
of the Government at the present time is difficult 
to follow, and one does not know what may be 
in that “ locked up box,” I think no harm can be 
done by discussing fully the general proposals then 
made. My suggestion was that at this juncture 
there sliould be formed a temporary Dyes Control 
Board, which should bring under review the whole 
of the requirements in dyes of the manufacturers 
of this country. This Board would form a sort of 
exchange through which, to begin with, all the 
dyes, whether home or imported, would pass, and 
this Board would fix the prict‘s to be charged to the 
users. But It would l)e tile constant objective of 
the Board to reduce its activities stage by stage, 
till at the end of the period of, say, 10 years, 
it would cease to exist, at lea.st in its capacity 
of an excliangp. 

I.K?t 118 assume such a Board now formed, and 
that it had ascertained the requirements In the 
various dyestuffs for the first year. I^t us sup- 
po.se that, after eliminating many items which are 
only needless varieties of others, tlie number of 
colours it had to supply was, say, 1000 in all. The 
first duty of the Board would be to ascertain which 
of those colours can be procured in Mils country, 
In what quantities and at what prices. They would 
at the 8i\mo time learn what prices ruled abroad 
for corresponding colours. This comparison, let us 
say, revealed the fact that there are being produced 
in this country at the i)resoiit day, say, 100 colour.s 
equal in quality and price to the corresponding 
coloiirs i>roduced abroad. As regards tills group 
of 100 colours, the first duty of the Board would 
Vie to announce to manufacturers and dye-mnkers 
through the trade journals that these colours are 
to be given a free market, and that the Board will 
take no control over them whatever. With quality 
and price e(inal it might Ix^ expected, after past 
exiieriences, that manufacturers would need no 
inducement to buy from home prmiiicers in pre- 
ference to foreign. 

As to the remaining 900 colours, the review would 
reveal very varied conditions. Some would show 
home productions to Ixi only slightly dearer than 
foreign, though equal In quality; some would show 
much higher in price, yet inferior in quality, while 
some would not be procurable at all in this country. 
All these grades would have to be treated 
separately, and in the manner best suited to bring- 
ing every one sooner or Inter, but as soon as 
iwssible, on the free list. Meantime, however, 
the problem is to be faced of giving the manufac- 
turers now these colours at the same prices as they 
can be purchased by competitors abroad. This Is 
how they would act. 

The Board would buy the production of the home 
dye-makers at such prices ns its members had satis- 
fied themselves showed only a reasonable working 
profit. Suppose the requirements for a certain 
colour to be 100 tons a year, the home production 
to be only 50 tons, and the price ds. per lb. The 
same colour it may* be found can be purchased 
abroad at, say, 4a. per lb. In order that the 
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manufacturer may be enabled to procure this colour 
foreign rival, the policy 
of the Board would involve Its supplying users 

the whole 100 tons, 
othenvl^ they could not compete. The exchange 
would, therefore, purchase 60 tons from the home 
producers at Qs. per lb. and another 50 tons from 
abroad at is. per lb., and hand over the whole 
1(H) tons to users In this country at 4.f. per lb. 

This method spread over a number of colours 
would of course show a large loss to the Board 
for the year, but that Is the form In which I 
suggest the^ Government should give Its main help 
towards the combined Interests 
of me dye and textile trades. It would preserve 
the best interests of textiles by assuring an adequate 
supply of colours sound in quality and competitive 
In price, while it would give the necessary protec 
tlon to the slrnggling dye industry. 

Having accepted the situation regarding such a 
colour as is exemplifled above, or such a group 
of colours, for the first year, investigation would 
be set on foot as to the causes for the higher 
price, or It might be the defective quality, of 
I he home product as compared with the foreign 
article. This would be intlmabal to the dye-makers, 
and a certain time allowed them to make good In 
these particular colours, say one, two or more years 
acconling to the nature of the problems involved’ 
and by the expiry of the p(‘rIod stipulated this 
colour, or group of colours, would be put on the 
free list and outside tlie control of the Board 
In this way It might be expected that each year 
would see a further 100 colours put on the uncon- 
trolled list, and by the end of 10 years the dye- 
making Industry would be ex[)octed to be able to 
stand on its own legs and welcome comi>etItion. 
At any rate, the Board of Trade by this arrange- 
ment would have given the industry the opymr- 
tunlty to establish itself; and if in certain Instances 
it; transpired that the home supply was inadequate 
either In quantity or quality, It might prove that 
(he causes were Inherent in the nature of things, 
and not fit cases for further subsidy. Meantime 
by ensuring to textile manufacturers and other 
users dyes of good quality at the same prices as 
are paid by their competitors abroad, the Govern- 
ment would have done all in their power to pre- 
serve Intact the great textile industry, widle the 
younger industry of dye-making was being nursed 
Into independence. 

In working out the plan It would prol.ably 1 m‘ 
found that by the method of central purchase, and 
proper control and analysis of j)roducts, great 
(‘f'onomles would be effected. Selling commissions, 
for exjuiiple (no small item in the German days), 
would be largely saved, and by (he purchase through 
one office of such quantities as the Board would 
place reduced prices might be got, such as would 
go a long way towards defraying the working costs 
of the Control Board. 

I feel sure that some such scheme will be found 
necessary if dye-making is to survive the situation 
that must very shortly face it. As a dye user and 
manufacturer I know the absolute necessity of 
having all the colours now that will enable us to 
meet the competition of manufacturers abroad, to 
whom the whole German palette Is available. I 
know it is Impossible to procure all these colours 
in this country now, and that it will not be possible 
in some cases for several years to come. On the 
other hand, I know that many of the colours not 
Just now available are about to be produced In 
this country, and that already large sums for plant 
have been expended upon them. It Is necessary to 
take a fair and a balance^ view, and adopt a 
policy that will as far as possible meet the present 
copditlons and be fair to users and makers ajike. 
The plan I have suggested seems to me to attain 
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money, and will need 
^ Interested and well organised, 
but It Is the penalty we have to pay for a past 
lapse, and our treatment of the problem entirely 
depends on our determination, and whether we are 
really serious in our effort to become self-support- 
ing in the dye trade. 

Do not let us forget the dihmima we found our- 
selves in at the beginning of the war, and let us 
try to recall some of the enthusiasm and wlll-to- 
sacrlfice that filled us in those early days. 

Dye-making in this country, given time and 
opiiortunity, can ho put on a sound and profitable 
basis. Diyeii this and a reasonable amount of 
understanding and co-operation among the dve- 
makers here, I sen.' no reason wliy a few years 

abreast of the best 
that the Gerinans are doing: ...nd when we have had 
that time and opportunity I would be the last to 
ask for any sort of favour or proteetion for the 
Industry. We should be game to run the race and 
take our place according to our ability. 

In the meant line I should like to suggest to the 
Government, in these days of controlling and 
organising, that a good deal might be done to 
further the progress of dye-making in this country 
by some Judicious co-ordination of production. I 
refer chietly to the production of Intermediates. 
Much needless effort and money have been spent 
by different firms having had to make the same 
intermediates, each on a comparatively small scale, 
whereas by arrangement througii the Government 
and a littk? co-ordination many of those could have 
been made at onc' central place, and made cheaper 
for all. Take the case of anlhraqulnone. That 
is now being made by about five different firms in 
this country, all i)robabIy getting Government 
grants. I would suggest that lu're Is a case where 
the Government could easily have stipulated that 
(he plant of one firm should be increased to the 
extent that It could supply the needs of the country 
on a controlled price, and so have saved much 
valuable time and money to (he whole dye Indus- 
try. The same applies to other intermediates, such* 
as phthalic anhydride, salicylic acid, H-acid, and 
many others wanted in moderate quantities by 
each firm. It seems only fair if the Government 
are granting public monies that the public should 
ask that money is not granted for needless dupli- 
cates of plants, if by a little co-ordination that 
could be avoided. 

The same, I would argue, applies to the produc- 
tion of colours. I do not think it desirable from 
the user’s [iolnt of view that one firm should for 
all time have the monopoly in the pro<luction of 
any colours. But for the early tx riod and while 
the prices to users are under supervision, it would 
l)e a sound policy to apportion groups of colours 
among the various makers and so enable the whole 
field to be covered in a much shorter space of time. 

Perhaps these things npi)eal to me more because 
we are wmparatively small producers, and we 
have felt the pinch in having had to wade through 
all the processes for most of our intermediates 
single-handed. But I feel sure that from the 
national point of view the best results will ulti- 
mately be attained by making the main inter- 
mediates of the colour trade in such a way that 
they will be available for small makers here 
to purchase at reasonable prices. After all, colour 
Is a vast field, and there are vast tracts unexplored, 
and while we shall have to depend for the main 
supplies on the large companies, such as have risen 
In this country, there will always be the need and 
always room for Individual effort to develop 
specialities, for which the larger companies may 
not have the time or Inclination, 

It is therefore Important, In my opinion, that the 
Government should try to make available for 
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ordinary sale the intermediates that form the basis 
of so much of tile potential colour production, so 
that as many fresh minds and ns much individual 
effort as iK)ssible are allowed to operate upon them. 
This method, it seems to me, suits tlie p(‘culiar 
British genius; It is more (he British way— we are 
not so inclined to advance in massed formation 
as the Germans— and I am sure it would give us 
our best chance of uKimateJy ou I stripping Germany 
in the dye field. 

J)iscr:ssiON. 

The Chaujma.v said he had listened with very 
great inten'st (o Mr. Morton’.s paper, which looked 
at the sul)ject from an (mlirely <liirerent point of 
view’ from tlie other papers. These dealt with 
the subject frouj the point of view of the dye 
maker, but they were extremely grateful to ]\Ir. 
Morton for having dealt with it from the point of 
view of the dye user. There were very few dye 
users in this country who had also had the e.\i»erl- 
encc that Mr. Morton had of being a dye maker 
as well. 

Dr. M. 0. FonsTEii said lliat Dr. Leviu.stein’s 
pai)er was a corrective for (lie very dangerous and 
unjustifiable optimism whicli was growing in the 
minds of everylK)dy who discussed lids (iiiestion 
at the present time, lie had read a short time ago 
a .stiitement by a fpiallfied chemist in America to 
the effect that tlie American chemists in four years 
had accomplished what German chemists di<l in 
20 years. That, to his mind, was highly mislead- 
ing. 'What American clumiists tiad done In four 
years was successfully to reiieat in the laboratory 
and in the factory experiments on a small and a 
large scale which it look German clKunlsts 20 years 
to elaborate dc aero, ami that was an absolutely 
different thing. T( was because statements of that 
kind were so frequently made that he w'eleoinod 
this admirably sound and critical address by Dr. 
Ivcvlnstein. He w^is v(‘ry glad tliat Dr. liOvlnstein 
had not been carried aAvay by the absurd oi>timIsm 
which had affeeted so iriany people, because Dr. 
lAwinstcIn was going to be responsible In the future 
for an enormous national undertaking, in a posi- 
tion In wbieli he wmiild be called upon to guide 
the chemical destinies of fiOO, and perhaps in future 
years more than fiOO, academic chemists. In a ecr- 
tiiln sense, he shared Avilh the profes.sor.s of the 
universities and eolieges the re.siton.sibllily for the 
future of the coming generation and even the 
coming generations of chemists for many decade.s, 
and h(‘ shared it on a very large scab' indeed. 

Sir William Pkhkix agreed Avitii Dr. Levinstein 
and Dr. B^orsler (hat there had been a tendency 
lately in certain quarters to make (he situation 
stand in a luueli more favourable ligiit than actually 
was the case at the present time. Whilst they could 
congratulate thems<qves on certain things that had 
been done, they must also see wdiat an enormous 
amount of work there was to do. He had long 
been convinced that an Industry like the dye Indus- 
try required the best cliemlsts that could lie got, 
men of the highest ability. These men had to 1)0 
trained In the universities and technical schools, 
and It was therefore most imix>rtant that the Ixxst 
scientific ability should be concentrated In the uni- 
versities. He had pleaded for many years that 
the industries should make use of the scientific 
brains which W’ere concentrated In the universi- 
ties, and that was being done now'. For lnstan<x\ 
in connection with the dye industry there were 
at some of the universities, such as Oxford. Leeds, 
and Livcri)ool, little colonies of men working at 
problems connected with the dye industry. What 
had been done in this direction was sufficiently 
encouraging to lead to the hope that all manufac- 
turers would see to it that the universities were 
largely used to solve problems of a technical 
<*aracter. ^ 


Mr. F. H. Carr said that the important point 
to be gathered from Dr. Levinstein’s paper was 
that it was of paramount Importance that England 
should lx* the home of chemistry. England could 
not be the home of chemistry unless it was the 
home of industrial chemistry. Tlie unh'orsitles 
ought to bo able, as Sir William Perkin had 
pleaded, to maintain a large number of men to 
carry out that research work w'hich was necessary 
If England were to lx* Mie home of chemistry. That 
could not be done unless the industry was flourish- 
ing and making largo profits wliich would enable 
it to treat the universities generously. He tlmiight 
tliat one of the m'ost important attitudes which tlie 
makers of dyes oiiglit to adopt w'as that the pro- 
lits w'hlcli had i)a.ssed into tlicir hands and which 
had not pas.sed out again should be utilised as 
capital for immediate deveIoi)nu'iit. Tlie Govern- 
ment W'as doing all it could to give confidence to 
Hint capital ami it. might Ixa necessary to take 
risks, but risks must be taken if (he standard of 
effort raised during the W7ir w'as to bi* maintained. 

Mr. .Tames Morton said that tlu* fact of having 
sncli an army of clicmlsts in this country for the 
dy(' trade* w’oiild also bi* a slimnliis to general in- 
vention. It w'ould not only beiM'tit (lie dye imlustry; 
it w’ouM quicken the intellect of (he wliok* country 
.and woiihl affect industries (piile different from 
tin* dye industry, simn* eln'mists often made dis- 
(•overi(‘s winch proved of value* in elh'ections quite* 
different fremi theese* in wtiie'ii tlie'y wanv Avorking. 

Dr. Levixstei.v said tliat at present lie eiid not 
propose te> criticise the detailed proposals niaele by 
Mr. Morton be'e’an.se* the Goveninient jiroposais had 
HOW' bee'll formulated ami it Avoiild be lu'cessary to 
se*e how' the Goveninient policy Avorke'd out. in 
jiraclie'*e. Mr. Morton W'as v(‘ry niudi to be^ con- 
gratnlate*d on having had (lie* courage and Ixildness 
to elite*!’ so successfully upon Hie mamifactiiro of 
elyes. In regard to Hic eiiscussioii on his own 
])apcr, it AA'as perfe'cily cl(*ar that no one man Avas 
going to revolulioni.se Hu* indnslry. During Hie 
Avar Hie*re* liae! be'en a great change in Hie oiiHeuik of 
Hu* universities. They now' held Hiemselve's far 
le*ss aloof from liulu.stry and Hu'y had aejconqillslu'd 
extraordinarily fine work during Hu* Avar, anel he* 
looked forAvard to liaving great support from Hu‘m 
in the future, primarily in sniqdying the; Industry 
with Avell-taiiglit chemists Avho had learned hoAV 
to work rapieliy and eleainly and to think. That 
W'as Hie3 most important function of university 
training. 

q’he Chairman congratulated Dr. Leviusteiu on 
the fact, that hei had succeexled in getting togetlu'r 
.such a large staff of academileailly trained chemists. 
Dr. Levinslein had also lx‘en very courageous In 
staling tlm facts with regard to the situation, and 
they w'ere particularly grateful to him for doing 
so. It Avas a much more pleaisaiit (ask to tell 
people that everything Avas going well and that 
everything w'as for the best than to take np the 
attitude Hiat Dr. Levinstein had adopted. He 
had great admiration for the scheme Mr. Morion 
had put forward for dealing with the problems 
that were going to arise in connection with the 
dyestuffs of which the country was In need. In 
many ways the author had brought to bear upon 
these problems an entirely new asiiect. In other 
resfK*cls the scheme which he had put forward was 
comparable with one that Mr. Yoniig, the offlelal 
Trustee In Manchester, had suggested early in the 
war for dealing with the problems that w'ere likely 
to arise after the war. It was quite conceivable 
that something of the kind which Mr. Morton had 
suggested might ultimately be adopted, but there 
were several respects In which it would be rather 
difficult to adopt the whole of his proposals. One 
way In which the Germans might try to defeat 
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such proposals was by offering to users certain 
dyes not being made in England at a‘ relatively 
low price if there were Included in the contract 
other dyes that were l)eing made In this country. 
He agrtHid with Mr. Morton that very little had 
been dom^ during the war to avoid unnecessary 
duplication of production and of research, but he 
was afraid that during war tijue It was Inevitable, 
owing to the great shortage of a number of these 
products, in conse<iuence of which a number of 
different tlniis had started to make them. Also 
some firms lia<l started making intermediates 
because those they were able to ol)laiu were not 
sufficiently pure, so that tlie resultant dyes were 
-often not of tlie shad(i required or w(‘re of liibu’ior 
quality In solubilily or otlu'r respects. One of the 
objects of the Association of P.ritLsli Chemical 
Manufacturers was to pn'veiit. that duplication of 
plant and research referred to by the author. In 
the i)ast, Hritish chend(‘al manufacturers, like the 
chemists themselves, had been great Individualists, 
and there had in'en far too imieh internal eompetl- 
tion at home In various ways. The Association 
had not aeeomplished anything like what it was 
hoped it would do during the time that it had luaai 
working, but. soinelhlng had been done in that 
direction and he had great eoiitidenee that a great 
deal more would Ik* done in the futiire. A great 
many of the points that Mr. Morton had raised 
were of spoeial interest to him because he was ou(‘ 
of those who had to deal with lleonsnig the im- 
lK)rtnl.!oii of tlyesliiffs Into this country. The work 
that had to Ik* done was so new and so comi)le\ 
that it was not easy to <l(‘al with the prohlerns 
which had been put before tie lu. AVlu*n, iiow<*ver, 
It was ditfieult to decide whether a particular dye 
or Intermediate should be |)ermitted to Ik* iinporte<i 
or not. lie always askeii liimself the question, 
'‘What is it in the best Interests of the nation 
liial. onglit to tie done?”; he believed tliat was the 
only way in wliieli a proposition of that kind slionld 
be dealt witii. He thought that before long ways 
and means w’onld lie found to overcome some of 
tin* serious difficult i(‘S to which Mr. Morton had 
called attention and which were c<*rlMln to ark'll*. 
The Americans had got a kind of treble riroleotlon 
for their dyes. M'hey had first of all a Llcvnsing 
Committi'c like our own, lint which was much more 
stringent. fiTicii there was the duty on all iin- 
fiorled dyes, and thirdly there was tliat very im- 
portant new development known as ‘‘Chemical 
Foundations.” Some six months ago the Americans 
had formed a Syndieab* which had lionght up all 
the America 11 patents owned liy Gerinans for a rela- 
tively very small sum. In America tlu'y had pro- 
duct patents which placed a tremeiidons advantage 
in the hands of the United States wltli regard to 
the future importation of German patented pro- 
ducts, a T>ower which we did not possess in this 
country. In regard to the question of ehendsts. 
whilst lie agreed that some of the most brilliant 
Inventions bad l>een made by Hrltlsh chemists, yet 
in the past we had had an Insufficient number of 
men to carry out the ideas of ehemlsts of the first 
rank in this country. He thought the situation 
was going to Imiirove greatly during the next few 
years. In that eonnwtlon it was Interesting to 
bear In mind that some of the greatest discoveries 
that the German chemical inannfactnrers had made 
use of during the last 20 or 30 years had been 
made by chemists who were not of Teutonic origin. 

CERTAIN COLOUR-PRODUCING INTER- 
MEDIATES. 

BY GILBERT T. MORGAN. 

This summary of recent work carried out at the 
Finsbury Tedinical College during the past three 
years Illustrates a well-worn theme which should 


not be forgotten even in the midst of international 
iieace, namely tlie close relationship between syn- 
thetic dyes and mlliUiry explosives. 

Methylalion of aromatic amines. 

Several methylated bases arc emploj^ed in colour 
making and oiu* at least is the basis of a high 
explosive. 

Tetryl, or 2.4.()-trinitroi)henylinethylnitramine, is 
usually prepared by the drastic nitration of 
dimethylanillne, a process involving oxidation 
of one of tlio two methyj groups present In tliis 
tertiary base. This oix'ration necessitates the 
wastage of a considerable amount of nitric acid, 
and this loss might be avoided by the nitration 
of inonoinclh\ lanlUiK', if this basi* were obtainable 
in sufficient ainonnl. 

It was pn'vioiisly known that polymerised 
nu'thyleneanllim*, tin* condensation product of 
aniliiu* and forninldchydi*, .\ lelded oil alkaline re- 
duction a (‘(‘rl.aiii proixirlion of mclhylaniline, but 
the* process presented certain practical difficulties. 

An improvement w.as effeeii-d by causing formalde- 
hyde and aniline to interact in the presence of 
exce.ss of redm*ing agent so that the nascent 
methyleneanilim* was reducial immediately to 
met by lain line. The success of this chemical change 
depends very largely on the thoroughness with 
whieh the reagents an* mixed together. The 
machine d(‘vised for this purpose is on view at the 
British Seientifie Products Fxlilbilion hy the kind 
permission of the Chemical Warfare Committee. 

The reaction was found to lie a geiier/il one and 
was ajiplied to the lioniologues and derivatives of 
aniline. The threi* isonierle toliiidines were methyl- 
ated nnd(*r similar conditions, the optimum result 
being attained in the ease of p-lolnidine. 

The halogen derivatives of aniline were also 
amenable to this treat mt'iit, upwards of 00% of 
inethyl-;i-ehloroa inline being obtained from ;>-chloro- 
aniiine. The ortho- and parc-anishlines gave 
favourable yields of t.h(‘lr melhyl derivatives. 

An extension of the proec.ss to a- and /5-naphthyl- 
amlnes h'd to llie production of the eorres])o riding 
inonoinethylnaphthylainines. T'he purification of 
the resulting nK'lhylaryhiinlnes was, in all the oases 
examined, greatly facilitated by the use of aqueous 
zinc chloride, whieh combines with any unchanged 
jirimary base to form a eryst.alllne additive com- 
|M>und of which the aniline compound, ZnCl.,, 
‘2C^,H^NII^, is typical. The methylarylamiues 
examined <lid not yield these additive compounds. 

Arijl deriratives of mcthylari/himines. 

The acyl derivatives of the inethylarylamines 
aiv of technical interest inasmiieh as they can be 
nitrated and redu(?ed successively to yield colour- 
producing intennediates. A simple example, worked 
out at. Dr. TA*vinstein’s suggestion, will serve to 
illustrate this jiolnt. 'I'he formyl and acetyl 
derivatives of methylaniline give rise to p-nitro 
eomiKuinds and these on en refill reduction are con- 
verted into two new intennediates, p-aniinomothyl- 
formanilide and 7 >-aniinometliylacetanllIde. These 
new acylatcd p-dlamlnes are dlazotlsablc and their 
diazo-cornpoiiiuls coupled with amlnonaphthol- 
sulphonic acids, such as II and J acid, Ornish 
azo-dyes having useful tinctorial pi-ojK^rt les. 

These examples iiid irate that experiments 
initiated to produce improvements in the manu- 
facture of explosives have led to suggestive results 
in the production of colour intennediates. 

, Tetryl can, moreover, bo prepared by an entirely 
different process starting from the well-known 
colour Intermediate, chloro-2.4-dlnltrobenzene. 
This compound heated with methylamine hydro- 
chloride In the presence of an alkali such as sodium 
or calcium hydroxide is converted Into 2.4-dlnitro- 
methylanillne, the nitration of which yields tetryl. 
The practical difficulty of manufacturing the 
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methylamine hydrochloride required has been over- 
come and this salt can now be procured on a com- 
mercial scale. With the aid of this reagent, kindly 
supplied by Messrs. Claus of Manchester, Mr. F. P. 
Evans and I have obtained methyl-^naphthyl- 
amine by an alternative method from /?-naphthoI, 
so that this hitherto lmi)crfectly studied secondary 
amine can now be prepared by two alternative 
methods based on formaldehyde. The acyl and 
other derivatives of this base arc now under 
examination. 

Chlorodlnllrobenzene also interacts readily with 
aqueous or alcoliolle ammonia giving rise to 

2.4-dInl1roanlllne, a primary base not hitherto 
largely used In colour making. 

Para-nitrated diazophenols, 

2.4- r)inltroanlline is dlazotisable only in concen- 
I rated acids, and 2.4-dlnitrobenzcnediazonium salts 
are only stable In acid solution. In alkaline or 
even neutral solution they lose the o-nitro group 
and become converted Into a soluble variety of 
5-nltro-2-dlazophenol. 

Accordingly when Ihese dinitrobenzenediazonium 
salts are condensed with a rapidly reacting coupler 
such as Schflfl’er salt, a dlnitroazo dye is produced, 
dyeing In orange shades not a fleeted by met allic 
mordants. When, however, the preliminary change 
Is effected by neutralisation of the add solution 
of the dinitrobenzenediazonium salt, the azo-dyes 
produced by coupling with a phenol or an amino- 
naphthol are all characterised by having the follow- 
ing skeletal formula 

/GIT HOv 
\ 

NOi<^ N : N-<^ 

Dihydroxyazo dyes having this contiguration are 
very susceptible to the action of metallic salts, be- 
coming mordanted in cliaracteristic colours. 

These dyes are to be regarded as illustrations of 
a larger series, the homologue.s of 2.4-dinitroanillne 
yielding others more complicated. Mention may be 
made of exi)eriments made* in collaboration with 
Mr. B. D. Evens on the naphthalene analogues of 
dinitroaniline. 

2.4- Dinitro-fl-naphthylamine can be prepared in 
three different ways, of which two ar<‘ realisable 
under industrial conditions. This bas<*, like 

2.4-dinItroanillne, Is dlazotl.sable In concentrated 
sulphuric add. Dilution with water determines the 
removal of the o-nitro group and, In this case, the 
precipitation of the internal anhydride of 4-nitro- 
l-dlazo-^-naphthol. This compound couples with 
the more reactive phenols, notably resorcinol. In 
conjunction with metallic mordants the resulting 
dye gives dl.stinctivo shades. 

The 4-nitronaphthalen(v]-dlazo-2-oxldc loses its 
dlazo group on boiling with alcohol and gives rise 
to a new nitro-|S-naphthol, viz., the 4.2 Isomeride, 
the fourth to l)e discovered of the seven possible 
isomerides. 4-Nltro-/?-naphthol couph's with dlazo- 
compounds like /3-naphthol Itself, but In moat cases 
the azo-colours produced are quite different from 
those of the unnitrated naphthol. 

The property of forming lakes with metallic 
mordants is not confined to azo-dyes containing two 
hydroxyl groups contiguous to the azo-complex. A 
pair of hydroxyl and amino groups In (his i)osltlon 
will bring about the same effect. Metachrome 
brown Is a well-known example of this type. 

The 5-nItro-2-diazophenoI from 2.4-dlnltroanlline 
gives a similar dye when coupled with 2.4-tolylene- 
diamine 

) iNHi 

“ cn, ^ 


Daring the war, the demand for toluene led to the 
isolation of this hydrocarbon from Asiatic petro** 
leum. In this material the toluene Is accompanied 
by the xylenes, the predominant isomeride being 
wi'Xylene. This hydrocarbon when nitrated and 
reduced successively yields 4-6-dlamlno-m-xylene, a 
I base which has been examined from the view point 
of colour production. 

The early evidence as to the coupling powers of 
this diamine Is conflicting. Witt stated (Ber., 1888^ 
21, 2419) that it did not yield chrysoidlnes, but in 
1002 I showed that it coupled with dlazotlsed aniline, 
p-toluidine, and similar primary bases. These azo- 
compounds had, how'cver, no value as colouring 
matters. Recent experiments show that the 
o-diazophenols lead to chromable dyes of which the 
one from diazotlsed picramic acid may be cited as 
a typical example, 

NO^/OH 

NO.^ NHj CII;, 

giving brown shades by the metachrome process of 
dyeing. 

The lakes produced from o-dlhyilroxyazo- and 
o-aminohydroxyazo-dyes are, on account of their 
fastness and intensity, substances of great practical 
utility. They are also of con. side ruble Interest from 
(he scientific point of view. The modern concep- 
l.lons of residual affinity and chemical combination 
put forward by Werner and others have rendered it 
possible to give a general explanation of the nature 
and |)ropertles of these mordant dyes. 

The metallic atoms implicated in these complexes 
have in many instances lost their ordinary analy*- 
tlcal reactions and (he lakes themselves exhibit 
exc(‘ptlonnl colours, sparing solubility, and chemi- 
cal inertia. These properties are explicable on 
the assumption (hat a new cyclic complex has been 
produced in which the metal, the azo-group, and 
the two adjacent nuxochromlc groups take part 
partly by virtue of principal valency, partly by 
that of residual affinity. 

\ N = N ^ N = N 

This exjilanatioii applies not only to modern 
liydroxyazo-<lyes but also to (he oldest known mor- 
dant dyes siicli as alizarin. The success of Werner’s 
theory in Its application to mordant dyes Is t^oin- 
parabl(‘ with (hat of Kekul^’s benzene theory in 
unravelling the complex constitutions of synthetic 
substantive dyes. Tliis passing reference & work 
of theondical interest may serve as a reminolr that 
continued success in the exploitation of synthetic 
dyes and other fine chemicals is dependent on an 
enlightened appreciation of Investigations and 
speculations which are not capable primarily of 
industrial application. 


THE MANUFACTURE OF INTERMEDIATES, 

DY E. V. EVANS, F.I.O. 

It Is stated that a very large proportion of the 
dyestuffs required for the maintenance^ of British 
industry is imix)rted into this country. The 
creation and rapid development of that great 
organisation, the British Dyes Coriwration, Is 
evidence of the effort being made to render this 
country Independent of external supplies, and the 
problems surrounding the manufacture of many 
dyes, especially those used In large quantity, have 
already been solved. The dye user, however, re- 
quires a much larger variety of colours and shades 
than those obtainable in Great Britain at the 
present moment, and these demands cannot be 
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uatlsfactorlly met until the Intermedlatee required 
are manufactured of a quality etiual to that of the 
pre-war Imported product and at a reasonable cost. 
In fact, the lack of an adequate supply of inter- j 
medi.'ites is mainly responsible for the present state 
of affairs. 

Intermediates are not only manufactured by the 
British Dyes Coriwratlon, but also by a number of 
other chemical undertakings, and during the last 
three years the author has had the opportunity of 
nictating at regular intervals practically all these 
manufacturers. They constitute a siiecial Group 
of the Association of British Chemical ManuHic- 
turers and may be said to represent all British 
makers of coal tar intermediates and dyes outside 
the British Dyes Corporation. They have, how- 
ever, until recently been mainly engaged in the 
production of munitions, i)oison gas, and other war 
necessities and have thus, exc(‘pt in a few in- 
stances, been prevented from taking a really 
Imix)rtant part In the production of dyes. When 
considered individually most; of these undertakings 
are small compared with the British Dyes 
Corixiration, but in the jfggregate they represimt 
an Invested capital of some 20 million pounds, and, 
If their efforts are co-ordinated, form a body 
admirably suited to deal with the problems of the 
future. It stands to reason that with so many 
industrial problems remaining unsolved the value 
of such a body cannot be Ignored, and although 
tlie effort already made by the established dye 
manufacturers is stuixmdous and most praise- 
worthy, the national interests will Ixst be served 
by utilising to the fullest extent the whole of the 
resources of the chemical industry. 

Whatever means may eventually l)e adopted to 
d(‘velop the whole of tlie country’s resources con- 
sideration iniglit advanlageously Ik‘ given to a few 
of the underlying i)riuciples practised by Germany 
to protect its chemical Industry. It is acknow- 
ledged that that great octopus of the German 
chemical Industry, the luteressen Gemeinschaft and 
tlie Drweiterte luteressen Gemeinschaft, possesses 
many disabilities. This scheme of .sideetive iirotec- 
tiou for certain chemical manufacturers would 
have led to the destruction of the indusiry had it 
not been judiciously controlled by a diroctoiate 
prepared to forego Immediate financial returns in 
order to ensure the establishment of a iHumanent 
chemical industry. As an example of the lab'st 
developments of this seliomc, it is found that one 
large works obtains a certain product from a distant 
works of an apparent comiiotltor although it is 
itself fully equipped to mauufacture this same pro- 
duct. This Is brought about by the fact that the 
distant works, owing to Its suiierior geographical 
position. Is able to manufacture the product moi*e 
efficiently. It is remarkable also to find that a 
plant at the works of Bayer & Co. is closed down 
because the market requirement for the product 
Is satisfied by the output of Ihe Badischo Anllin 
niul Soda-Fabrlk, which is able to mauufacture 
more economically. Here and In many other in- 
stances may be seen the effect of co-ordination in 
the German chemical industry, and it should Ix' 
emphasised that the Industry is self-control le<l by a 
highly technical dir«?clorate of chemical manufac- 
turers. 

One does not st*o in Germany t wenty firms making 
salicylic acid or ^ff-naphthol each with an output of 
10 cwt. per week. Mass production Is the order of 
the day, and in this lies a great measure of the 
success that has l>een attained. The capacity of 
the /9-naplithol plant of Melster, Lucius, und 
Brtlnlng, Hfichst, Is eight tons per day. The pro- 
cess has naturally been developed to a high state 
efficiency, yet there exists nothing but that which 
results from a careful study of the process in the 
laboratory and equally careful production of It on 


the large scale. The efficiency of the process qua 
process does not appear to exceed that of certain 
installations operated in this country, but each 
item of manufacture has been carefully and 
elaborately studied with the object of producing 
at a minimum cost a product of the highest degree 
of purity. Whilst the organisation of the German 
chemical industry allows a certain amount of 
healthy competition to exist, the wholly Inefficient 
manufacturer ha.s to lx firejiared to alter his 
methods or pay the penalty of ineliiciency. This 
penalty is not the bolstering up of one process by 
a higlily remuiu'ratlve t>no, oi' the utilisation of 
exi.sfing lighting funds or Govi'rument monies, 
but ruDier the closing down of the plant. 

In the manufacture of the Intermediates still 
required in Mils coiiulry processes of a certain 
degree of complexity are eutaih'd. Moreover many 
of these* pr(Kluct.s are required in small quantity. It 
Is therefore impossible to imagine that the manu- 
facture of thesis new intermediates when conducted 
in a number of siiiall units distributed throughout 
the kingdom will l(‘ad to success. In such ca8(‘S, 
in order to pay due* regard to the imr>ortance of 
mass ])ro(luellori, manufacture must be undertaken 
only by one or Ivao makers possi'ssing sixeial 
facilities, for it is no sinqile matter to displace 
Import(‘d manufaetiires at Mie present moment, 
even with installations of large output, owing to 
the existing cost of plant and apfiaratiis and the 
high prices of lalxiir and fuel. Whilst on the one 
hand great attention must be paid to mass pro- 
duction. it is in the natural order of things that 
the manufacture of intermediates should not he 
ooneentrated in one or two eentros, hut should he 
disirihuted In order to taki* full advantage of the 
pre.sent resources of Mu* cliemieal industry. This 
dislrihution should lx decided by such factors as 
giMAgraphical position, Mie cost of fuel, of 
tr.ansport, and of labour, and Mie iiresent fitness of 
the manufacturer to undertake the work in ques- 
tion, but when the decision is made, plant of con- 
siderable output shvuild i)e lusi ailed. 

With the close of war eluuiiical manufacturers 
are left not only wlMi greater ex]xrleiice but with 
an abundance of plani and material which may be 
Avell turned to good a(*eounl. Whilst one manu- 
facturer is admirably (*qiiipixd for the production 
of phenol, cresols, etc., others ai*e more fitted for 
the production of chlorine derivatives, whilst In 
lho.se centies Avliere there exists an adequate supply 
of coal tar products and a sutficii'iicy of inorganic 
products such as sulphuric acid, ammonia, and its 
congener, nitric acid, other sjxclal facilities are 
posses.sed. 

A great co-ordination of effort is required and the 
industry seeks lemlershij) by tliose wlio are con- 
vinceil that there exists siioh potentiality among 
the chemical manufacturers who made munitions 
and i>oison gases Mint in the utilisation of their 
services which they are willing and anxious to give, 
lies the means to suocxss. Ciiemlcal manufacturers 
have submitted Miemsclves to four years of 
Ooverument.al control, and altlioiigli this Is not 
suggested as a iiieanH of dealing with the dye 
problem, it is believed that the elieuiioal mauufac- 
Mirer Is in the frame of mind to woleonie internal 
control in the industry- 


Disoltssion. 

Prof. A. G. Grekx said that if the author advo- 
cated anything like a complete separation of Inter- 
mediate manufacture from dycjstuff manufacture, 
he could not agree with him. Such an argument 
left out of account many factors such as that of the 
close inter-relationship of by-products. For In- 
stance, firms making only j^-naphthol might not be 
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able to do anything with the sulphite and would 
have to sell it, but in large works where a large 
number of products were being made it was pos- 
sible to use the by-products of one manufacture as 
the principal i)roducts of nnotli(*r manufacl.ure. In 
some casi‘S uf inlcrmcdiMt(‘s, wldch were used in 
comparatively small quant iti<‘s, sep.irate manufac- 
ture might be aii advantage, but such things as 
/j-naphthol and ('1«‘V(‘ acid, wldch Mr. Evans had 
si)ecilically nieiitioiied, wldch were not small things 
but very big things, shouhl essentially be made by 
the dye niaJiid'acl urer himself. 

Mr. E. II. t’Aim was ratlwr surprised to hear Mr. 
Evans’ ndm-ence to geogi’aphical distribution. It 
SA'cmed to 1dm that {inyone coming home from that 
wonderful c<‘utre of distribution, the Rhine, c<ndd 
not but see the (Miormoiis advantages of that riv(‘r 
to their chemical ind\istrles, lKH*ause It brought each 
unit of the concern into imnu'diate i»roximity with 
the other, even although they might be 20 or 80 miles 
apart. In England it was de.sirable, if it were 
possible, to develop the id'a of consolidation of 
industries in th(‘ same way, making us(* of the best, 
(ajidvalent we had, ri:., the Mersey or the Man- 
chester 8hip (’anal: he thought there was the 
strongest, possible argument that the geographical 
distribution of the chemical industries should b(‘ 
in that district. 

Mr. Arthuii (iuKEN said he co\dd not agiHH' that 
t.lu^ secret of the success of the chemical works in 
Germany was tludr geographical [losition; it was 
more due to tlu‘ fact that they manufactured every- 
thing for themselves. If the niamifactnre of these 
intermediates were distribute<l ovau* the whok* of 
the United Kingdom tlie cost (d' manufacture would 
ne(?essarily Ix' greater than if the dyestufl makcu 
manufactured them for himself, if only on account 
of the cost of tran.sportatlon. 

Dr. J. C. Cai\ tliought they were rather apt to 
generalise on this question. Mr. Evans did not 
propose that all inteianediates should be made in 
an intermediates \voi*ks, but that certain inter- 
mediates should be produced in the dye raaiuilac- 
turlng works and (-ertain others in separate works. 
It bad rathei' Ixeu conveyed tliat the German dye- 
works made all tlielr own iidermediate produeis, 
whereas it was a fact that one works alone <X)n- 
centrated on salicylic acid. Rclore the war voii 
Heyden’s had been the only tirm making salicylic 
acid, and Ukuh' were otlu'r similar case's to that. 
(Jii the other hand, there were irderuu'diate'S such 
as m-phenyl(‘iicdlamiue which could Ik* made in the 
dyewmrks to better advantage than in a separate 
W’orks. 

Prof. II. E. Akmstuono said lu' gathered from the* 
last paragra])li In the ])aper that the gn^at lesson 
which the author had learned on tlie Rhine*, ami 
which he wishe*d to ui'ge* upon them here, was that 
they must ge‘t together and organise. q'he im- 
portant thing to eonsleb'r was what ehemisls were* 
going to do in the future*. The develoiuuent of the 
chemical industry in Germany had e'omme'rchvllscd 
and ruined the majeii ity of t he? Gci nian lMhe)rate)ries 
by persuading them that it was dosirahle* to make 
money out of chemistry. What he was mo.st 
anxiems to see avejieleel in this cemntry wais 
any seadalisation of our .sci(*iitilic work ihrenigh 
Government grants. The Government had insiltuled 
a system wiib’li was bound to commercialise^ euir 
science, if we were not careful, by putting 
a money bait lx*foi*t‘ acade'rnic students. Wlieii 
he had* iKX'n in Leli>zig there had l)wn free 
intercourse* among the stuelents, and the'ir train- 
ing had be*en lele*nt;iej»l. Tliey had communi- 
cated one to the other wliat th(‘y had learned, 
and taught one another, A few yt*ars afterw’urds 
the staff had been subsleilseel by the maimfacturers, 
and instead of the students being free to talk about 
their work they liad been put under a pledge of 


secrecy, which had had a most serious Influence. 
He did not want to see that condition introduced 
here, and yet the Government was giving grants 
on condition that reports of the work should not 
l)e published without consulting them. He had the 
greatest respect for what had been done at Dr. 
Ijevinsteiii’s works under the most dlifieult condl- 
(imis. but he had (*ven more rosp(*ct for the work 
done by Mr. Morion, lKH*ause ho had started with- 
out previous experience, without a brick laid, and 
had develoiHHl his particular small branch of the 
industry iu a very rematkahle way. If we were to 
secure an eeonoTuic .sucee.ss whi(*h would make It 
possihU* for I he industry to develop, a great co- 
ordlnalion of effort was ri'ipiired. Mr. Evans had 
s.ald that tin* inilnstry sought l(*adership. In his 
opinion an industry wbieh sought leadorshi]) was 
d<MHiied. One great cnierimiso liad hc'cn started 
umli'r Governimmt, but it would only be a real 
sn(‘C(*ss wlu*ii it got entirely free from Govci’iiment 
(*(»nlrol. How were they going to secure that 
leadership? That was tin* great i>roblmi of the 
future. If they eoubi .secure It witliln a few years 
tiiey might do somelblng; if not they would not do 
anvihing. It. must he done very soon. There was a 
lot* of ability in the country, but it bad not been 
directed to the chenii<‘al Industry, and it would not 
he under present conditions any more than it had 
been iu the past. They w^anted men of .^aeoir fnlre 
and comm(‘r<*l.al al>ility, as W(‘ll as scienline ability, 
for tills piHRose. In 11 h‘ early part ol the paiier 
the author said “ Whnti'ver iiK'ans may eventually 
be .‘idoiffed to devi'loii the wiiol* of tlu* country’s 
rcsourc<*s, consider;! lion iiiigbt ;idvanl;igconsly 1m* 
given to a few' of the underlying ])rinclplcs prac- 
tised bv Germany lo ])rol(*ct its chianical indust I’y.” 
Germany bad ncv(‘r thought of protecting her in- 
dnslry mil 11 slu* bad got it. We did not wani 
jo protect our Industry; we liad to get it first. 
Much had Ihm'ii said aiioiit the advance of the in- 
dustry, hut lu* woiibl like to know w'betlier tlie 
(linVr’cnl, dyestuff us(‘rs w(‘re satistied not merely 
with the range but with the quality of the goods 
they were g(‘lling. The Germans liad in tluMiast, 
supplied articles of high quality and uniform 
(piallty. Were w’c doing that? Much mori* serious 
coin}M*t Itioii was coming from America than from 
(i(*rinany. Tin* Americans w^re far almad of ns 
from tlu* point of view of organisation. II: w’as 
essent ial that we should have at tin* Hoard of Trade 
poofik* who nnderslood the bnsini'ss they had to 
deal with. 

Mr. EvvNs, in reply, said tlial, bis InstmetlonM 
from those who sent him to Germany were to write 
a i>a|M*r in which matters could lie icad bctw’cen 
Ibe lines, and nothing more was given. He could 
not deal in detail with the qiu'stions that had lieen 
ral'icd. Tic could not tell them w^hether /bnaphtboT 
could be made at Hudd(*rst1eld or on the Mersey, 
or w'lu'n* it could 1m* made. He left: that to the 
exist lug dye manufactun'rs. What lie had to tell 
I hem was that he had seen in Germany the best 
organisation r(*ady to s(*nd material ov(*r here at 
th(* earliest opportunity. Ri'fore going to Germany 
he had spent three years wltl) a iniiuTier of mann- 
faeturors In thiscoinitry who had lieen disorganised 
for want of som<*one to pull lli(*lr forces together, 
and his pniH*r r(‘:illy w'as a pl(‘a for leadeishlp 
inside tin* Industry. 

Prof. Pkrkin said be bad been most keenly 
interested pi'actic;illy all bis lllV* in eiidenvonring 
to bring the nnlverslties ami the Industries closer 
logether. No chemical laboratory nowadays could 
exist or flourish unk'ss it was in conn(*ctlon with 
the industry. Chemical laboratories wei-e very ex- 
pensive in regard to ai)pllanc(*s and buildings as 
well as the staff, and unless It was in con- 
tact with the industry and got much, of Its 
material and apparatus free, and unless It had a 
Government grant, the laboratory could not exist. 
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It had been calculated in Manchester that 
the University lost about £70 a year on every ad- 
vanced student. Another thing was that they must 
hold out to the man who was studying chemistry 
a hope tliat he would get some kind of remunera- 
tion later on, i.c., money must enter into the calcu- 
lations of every student. He must ultimately see 
his way to get a decent salary after the labour he 
had put into Ids edu(!atlon, and in this respect he 
did not agree witli Prof. Armstrong, because h(‘ 
thought there must necessarily be a ct‘r(.ain amount 
of commercialism about every university. It was 
impossible to get ild of it. Wltli regard to con- 
tact between the University and the works, he 
looked upon it that the ty]Mi of research that was 
required by a works, especially an organic chemh'al 
works, was practically the same as that which w*as 
carried out in the University laboratory. Thei(‘ 
were many problems which pi-esiuited lhems<*lves 
to the chemical manufacturer which could perfectly 
well be solved, jind best solved, at the Thiiversity. 

Patent IjAW. 

Prof. A. (r. Giu'.en said that he wished to rais<‘ 
a point in connection with our patent law i)olicy. 

A new patent law was being considered by the 
Government, and the Society had Ixaui asked, among 
others, to make suggestions with regard to amend- 
ments in the present law. The (mormons assist- 
ance which the industry had received during the 
war from German j)at(mts was W('ll known. The 
Gormans were esi)eeially aware of tlu' faet that 
they had, by means of their own pat(.mis, assisted 
us tremendously. That must mx-essarily cause* 
them to change tlieir ]K)licy in the future, and he 
was ('iTMlihly informed that Miey did intend to 
change it. In fiilun*, In his opinion, they would 
take out no paleiils with the exception of those in 
whieii the process was IndieahHl by an examinalion 
of tbc* end piTKliict. Tlu'.v would not t.du* any 
palents for liiterm<‘diales where II could not b(* 
told from an exaiui!\a1ion of the end leroduet; how 
it was made*, and tlu\v would not lake .any patents 
for imi)rove‘d ])roeesses. '^riial iiiusi iullue*ne(' our 
policy, lK‘caus(‘ if we confimu'd lo take* out paleiUs 
In lilt* same* way as we* had before, we should be | 
])laeiiig ourst'lves at a hopeless disadvantage*. 
More'over, we should have lU) possilde* nie‘ans of 
bringing home* infririg('me*nt. A produe*! might be 
sold on the Ungllsli market which was made by a 
proce’ss jiatemted liei’t*, but it would be* imiiosslble 
to de*cide definilely by examinalion what iiieMiod 
was ade){)te*d. There llieii (^•lme the difficult 
question that if w<* did not i>rote'ct our Inventions, 
how eanild we* esf.-ddish prieer u.se? It would se*em 
that two courses were* oixm; either lo ninemd 
tlie patemi h\\\ so that a iiroeess might at 
the diseretiou of the* Hoard of Trade be.* kept 
secret for a certain uumbe*r of ye‘ars; or to k<*e*p 
the process se*eret. To ke‘(‘p a process secret in- 
definitely tended to prevent further progress, and. 
also, how wei’C tlie'.y to establish jirlor use? The 
question of prior use was one* which lawye'rs ellel 
not se'cin able to de*clde upon. What was prior 
use and bow c*ould it be ostablislied? If a process 
were worked out in the laboratory and a few' 
hundred grammes made of the product but It w'as 
not manufactured, and somebody else^ took a jiatent 
for that process indeqiendently, could they bring 
forward their laboratory books to show that they 
had made the substance; could they establish prior 
use and upset the patent? He was informed by 
patent solicitors that W'e had not In this country a 
similar law to that which exlste^d in Germany. In 
Germany, if a patent were taken out and another 
man said he had worked the same thing before, 
and proved it conclusively, the patentee could take 
no action against him; but the patent remained 
good to the rest of the world. In this country he 
was informed that a iwtent was either valid or it 


was invalid. If It was invalid against one iHirson 
it was invalid against the world. If one man showed 
that he had used that Invention before the subse- 
quent patent was Invalidated. It did not seem 
quite clear how they could establish prior use if a 
jereecess were kept secret. 10ve*ryone was more or 
le*ss agreed that if a pro(*e‘ss w'as only put into 
operation in the laboratory it was only in the 
nature of an experiment, and it could not be looked 
upon as a commercial w'orking; but it w’as not 
epiite clear, even if a process w^‘is put into commer- 
cial work— i.c., that I lie produds w'cre sold, as long 
as t,lie‘y were^ sold secretly and a.s long as the pro- 
duct did not show on the face* of it how it w'as 
made— that prior use* (‘oulel lie eslahllshed. Tliere- 
fore, as tilings stood at pres(*nt, if the inventor 
kept the jiroe/ess sce‘r(*l la* was very doubtful 
wdie't.he*r he was safe. .\n iiideiK*nde*nt inventor 
w'ho also patented it. miglit possibly jireveiit him 
w’orking his owm invention. On liu.* oilier hand, 
if he pate*nted it he might lx* giving away liis In- 
vention to the world. He llioiight it w'onlel be* very 
useful to consider the qiieslioii and prepare in ael- 
vane*e for the new^ position whicli w'as certain to 
arise. 

Tlai Chairman said that Prof. Green had raised 
some* important and ditlicult questions, whieh should 
be discusseHl more fully tbaii I he present oceaslon 
allow'e‘d, In order that some iiropositlon might be 
brought forward b<*forc the* new^ liatent law was 
linally draft<‘d. 


SYNTHHTIC DRUGN. 

BY FRANCIS H. (\\R1!. 

Alihoiigli syntliotic organic, jiliarmaceutlcal, and 
plhitograpliic che'inicals wort* not until iTcently 
manufaetiire'd on any signilicaiil. scale in this 
country, the achievements of Hrltisli chemists 
diiiiiig the past four years indicate clearly that 
llie*re is no rejison why we must i‘e*ve‘rt to the former 
stale of alTairs. it is sea reedy necessary lo add that 
w'e* .shall have failed to I'lilfil a national duty if 
I^iiglaiid ever again lH*come*s deiM‘nde‘nt upon foreign 
source*s for the su])ply of me*dlclual elieiirK.*al8 and 
is thus ])lacee] in the pre^carious position in W’^hich 
.she stood at I he oiitbre*ak of war. 

The industrial applications of synthetic chemical 
lerocesses are too difficult and intricate to be 
quickly established. They ]‘e*quire men with an 
iiitlniale knowieelge and a long exjK'ilena* of detail. 
Even the cleverest and most intuit ivej chemists can 
only discover by the method of trial and error the 
best plant and conditions for working many pro- 
cesses on the large scale. Five ye*ars ago w’e were 
most appallingly bediind in this depart iiieut of chemi- 
cal immiifaclnre, and had the w'ar broken out a 
dc'cade later its result might have lieeu disastrously 
diflVremt, so quickly were W'e losing ground. The 
po.sitlon to-day is more hopeful and stimulating, for 
we Jiave gaine*el much invaluable experience and, 
above all, w’ell-founded coiitidonce in ourselves. 
Nev(*rtbeles8 these manufactures were carried out 
during war time in such abnormal and, in most 
I respi'Cts, disadvantageous cireumstan(X*s that the 
conditions in England at the pi-esent moment are In 
e.ssential resiieets less favourable than those which 
obtain els(*wheix*. High pric*es have enabled ns to 
continue during the wmr to manufacture many of 
these cliemloals urnk'r less favourable conditions 
than those existing abroad. All Inefficiencies must 
now be steadily eliminated and w^e are able con- 
fidently to predict that, given proper opportunities, 
this will be achieved. 

The fine chemical industry la one peculiarly 
suited to this country. As Lord Moulton so forcibly 
pointed out In his speech at the opening of the- 
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British Scientific Products Exhibition the other 
day : ** We English people have nothing to fear as 
regards our abilities. We have got the power of 
research and invention and the power of patient 
devotion to a particular end we have chosen, and 
we have got the ix)wer of acting together on the 
largest possible scale, as the war has proved; all 
that is necessary is that we should be roused to the 
necessity of doing it.” Through her consolidated 
and splendidly organised chemical industry Ger- 
many at one time bade fair to dominate the world. 
If we are not to be dominated by G(‘rmany or any 
other nation we must have a strong, comprehensive, 
unified chemical industry. Such an industry must 
necessarily embrace all the important branches of 
chemical manufacture, Including that concerned 
with pharmaceutical chemicals. Those who have 
followed the rapid advances of biochemistry during 
the past decade can foresee great achievements 
now pending. It is clearly to be discerned that the 
powers of the synthetic chemist will find no limit. 
The day is probably not far distant when w’e shall 
be able to manufacture organic substanct^s which 
control and modify the physiological changes alfect- 
ing all the functions of the cells and organs of the 
body. The application of such compounds for 
nutritive, curative, or destructive purposes will 
render them of paramount importance. This will 
endow countries in whicli they are manufactured 
with great powers not possessed by those who have 
neglected to develop the synthetic chemical in- 
dustry. The value of synthetic organic chemicals 
In combating disease has already made the industry 
one of extreme lmiK)rtance, and its importance Is 
becoming rapidly greater. One can readily imagine 
that stricken countries may some day be driven lo 
dependence on chemical synthesis even for their 
nutriment. 

In Its commercial asiKicts the manufacture of 
pharmaceutical chemicals is an Important branch 
of chemical Industry, for it utilises the same inter- 
mediates as are employed in the dye trade, whilst it 
also constitutes an outlet for by-products which are 
not of use in the colour industry. The manufac- 
ture of purified organic chemicals is the work of 
very hlglily skilled operatives, tliough it does not 
Involve a large proportion of labour for a given 
value of product. We require in England Industries 
which provide occut)ation for such skilled and w^dl- 
pald workers, and, as the education of English 
I)eople develops, this need will become greater. 
We shall need more and more occupation for the 
many young men with a taste and aptitude for 
chemistry who are continually coming forward 
from our secondary schools. I |)ersonally am con- 
vinced that, given time and patient training, this 
country will produce a class of skilled chemical 
workers second to none in the world. As for 
chemists, the record of British chemical research 
shows our adequacy in this respect. 

More ne(‘d not said as to the necessity of 
retaining this branch of fine chemical manufacture. 
The Association of British Chemical Manufacturers 
has successfully argued tliat It la a key industry 
which should be protected, at least temporarily, and 
the Board of Trade, by a recent Order in Council, 
has restricted the imi)ortatIon of foreign-made line 
chemicals to those for which a licence Is given by 
a specially appointed committee. This protection 
Is needed In spite of the proved ability and the 
potentiality to which I have referred, because w'c 
have not arrived at conditions comparable with 
those existing abroad, but it can be predicted that 
such State interference will on no account be 
allowed to continue If it can be shown to harbour 
inefficiency. On the contrary, we must be so 
efficient that we shall be able successfuUy to com- 
pete for foreign markets, the home market, as will 
be explained In a moment, being too^imall. The 
action of the Board of Trade affoi^s a period of 


time to enable us to set in order a house which was 
turned topsy-turvy by war, and I wish particularly 
to direct discussion to those steps which can now 
be taken for this purpose. Unless reformation is 
commenced at once, we shall have to face a very 
serious loss of the fruits of the energy and capital 
which have been effectively expended during the 
war. 

Let us consider first the nature of the competition 
we have to meet, next our own present conditions, 
and lastly what changes can be made. 

Now pharmaceutical chemicals may be considered 
in four classes • 

1. Inorganic and simple substances, such as 
hydrobromlc acid, glycerophosphates, chloroform, 
bismuth, maguesium, lithium and potassium salts, 
etc. 

2. Naturally occurring substances, such as atro- 
pine, pilocarpine, eserine, emetine, aloin, strych- 
nine, podophyllin, sallcin. 

3. Synthetic chemicals more recently discovered, 
for which there is relatively small demand. Most 
of the.se have been patented or are protected by 
trade names, such as adalin, novocaiue, salvarsan, 
and pyramiclon (of Meister, Lucius), ariatol, 
heroine, lycetol, salophene (Bayer), bromiplu, 
dionine (Merck), keroform, collargol, ci*eosotol 
(Von Heyden), and so on. 

4. Synthetic chemicals not protected by patents, 
for which a big demand has betm created, such as 
antipyrlne, aspirin, urotropino, phenacetln, sul- 
phonal, veronal, phenolphthalein, sodium salicylate, 
8a(X*harin, chloral hydrate, and gualaool. 

It Is in regard to syntlKdlc drugs of the fourth 
class that conditions abroad are at present so much 
more favourable than at honie, and, as these repre- 
sent by far the largest volume of trade, my remarks 
have most bearing upon the problem of their 
successful manufacture. In making these chemicals 
the cost of primary materials, such, for instance, as 
caustic soda, chlorine, zinc, acetic acid, and 
alcohol, Is of iniieli significance, and the Inter- 
mediate products and by-products being intimately 
connected with the requirements of the dye trade, 
Germany secures a great advantage by combining 
their manufacture with that of dyes. The strength 
of this combination Is particularly significant In the 
manufacture of these pharmaceutical chemicals, 
because the quantity of them nct»ded for the whole 
world’s requirements is limited and overproduction 
is readily reached. The world requirements of 
phimacetin, for instance, one of the most Imi)ortant 
of the synthetic drugs, probably amount to less than 
10 tons iK‘r week—a quantity which could con- 
veniently be made In two or thrtMi factories. 

The German works producing pharmaceuticals 
of this type have stinted no capital outlay In per- 
fecting and completing most elaborate jdaiits: 
exix*rienee has been carefully husbanded and 
brouglit forward, and this accumulated knowledge 
repre.seuts an advantage which is most diftieult to 
overtake. Substances such as phenacetln have 
been made by the Bayer Company since 1882; tliey 
have thus thirty-.seven years of aeciimulated know- 
ledge In i)erf(‘eting their j)roeess. They make the 
chlorine, the nitric acid, the benzeme, and the acetic 
acid which enter into its composition, and the 
by-products are employed in making dyes, gualacol, 
ehino.sol, etc. By the complete Internal organisa- 
tion of their cliemleni trade the German chemical 
manufacturers are enabled to allocate particular 
manufaetur<*s to that works In which they can 
mo.st suitably and efficiently be pnxlueed. Nor 
must we for one moment Imagine that the German 
chemical industry will emerge from this war 
weakened In any Important respeqt, either in equip- 
ment or in the determination of Its leaders to 
maintain Its old supremacy. Adverse labour con-* 
dltlons may affect it for a while, but they will 
doubtless soon be overcome. The plant In the 
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German factoriea has been beautifully preserved 
und greatly added to, for In Germany the manu- 
facture of explosives and poison gases was mainly 
entrusted to the large dye-making concerns which 
also make most of the pharmaceutical chemicals of 
this class. The immense strength of these Arms 
lies In tlieir comr^lete internal organisation in om^ 
body known as the Interessengemelnscliaft. This 
big c«)mbinatioii embodies in Itself sufficient 
economies to enable it to com[)et(‘ on almost any 
basis with an unoj-gaiiised body of manufacturers, 
whilst we must recognise that the men who built 
the German chemical industry will doughty 
opponents, ((iilte apart from this innuense advantage 
in organisation witli which they start. There are 
weaknesses and shortcomings in tlie German organi- 
sation, but we have to reckon with competltoi^s 
who will 1)0 willing and able to overcome all such 
deticieneh^s. What resource's and potentialities 
have we to set agjiinst the provi'd ability and power 
of this great Geiauan organisation, with reasonable 
lU'osiK'ct of success V Tl)e substances in chiss 4, 
witJi which we are mainly concerned, are all or 
nearly all manufactured In tlds country, by a con- 
slde'rahle number of firms working ind<‘|K‘ndently 
and on a relatively small scale. In many cases, if 
not all, the processes an^ comi)letely efficient, and 
the quality of the products is e((ual to or better 
than that of the ju*c-war German arlick's. The un- 
avoidable economic lucHicii'ncy of this small-s<'ale 
production, however, constitutes a handicaj) that 
is decisively overwiK'lming. l)uj)lication of chemi- 
cal and engini'ering slalT, wasti' of by-products, 
or the n('(*{'ssity of disi)osing of llicm at less than 
tlu'lr value (iK'cause the (plant it.v is in.sullic'icut to 
recover alone), disproiiorlionatc- maiutcmiuce and 
pow(M’ charges, an' existent drawbacks wlilcb for 
economical working must be overcome; moreover, 
even if we wen- to avoid (his ov<'rlapping. the 
(inaulily of these chemicals rcipiin'd for llu^ bona' 
market almu' is not siillicit'nl in most ca.S(‘s to give 
the mass pi-oduction rciiniivd. For instance, the 
lioiiK' n'tpiircMK'iil of plicriazoiu; is but, about 5 cwt. 
per week, of pheiiacetin about 15 cwt. and of 
lu'xarnine about 10 cwt. It is therefore nsele.ss to 
(k'pend on high ])ri(\‘s In a home market secured 
by a protective tarilf If \ve wish to build up an 
industry comp.n ruble in importance with that of 
Germany. Wo lu'od a large share In tin' foreign 
mark(‘ts, and it: cannot be fairly claimed that on 
the whole w'o ar(' at present in a condition to 
secure it. 

Organisation among tlu' linns engaged in other 
branches of chemical industry has made great pro- 
gress, but in regard to synthetic chemicals mmdi 
remains to be done. It Is impi'rativcly necessary, 
by making agreements or by other means, to [ire- 
vi'ut mseless overlapping, to capitalise each mami- 
factnro so that its engliUH'rlng cipilpimnit is of the 
b('st, to establish an Intimate liiiancial connection 
Ix'twecn tli(‘ making of the primary, intermediate, 
and finished products involved, and, lastly, to 
achieve, where needl'd, technical co-operation. 

It may he imjiossihle to deal at one time with 
tile substances enumerated, hut attention sliould 
be given first to those substances n'qiiircd in largest 
fpiantity. Ix't me .select salicylic acid as an example 
to illustrate the present position of ntfairs. Tbcr<‘ 
are in England about t wenty firms making bet ween 
them less than 10 tons pt'r vvei'k of this substance — 
an amount wliieh might conveniently be produced 
under the supervision of two or tliree cln'inlsts. 
Thus we have twenty or more chemists ex|H*nding 
time and thought in a dlllnsed manner to much 
less efl’ect than if three good men were intensively 
concentrated on the same ]»rohlein, and probably in 
no one factory has It l>een deemed desirable to 
expend the amount of capital required to make n 
plant perfect as regards labour-saving devices, 
K^fficlency of yield, and so forth. Moreover, sfillcyllc 


acid can only efficiently be produced where the 
phenol, caustic soda, and cnrlion dioxide are avail- 
able at the lowest cost. Compare with this its 
manufacture iu the German Itaycr Works. There 
carbon dioxide is a by-product from the neutrali- 
sation of sulphonatlon mixtures with chalk, caustic 
soda may be regarded for the moment as a by- 
product from the chlorine employed in the chlorina- 
tion of Ix'nzenc, and the phenol, which is made 
.synthetl(.*ally by another linn in the I.G., is made 
with similar economies in n'gard to primary 
luab'rials. Only by the iria unfa dure being nnder- 
takc'ii here as in Germany on the retpiislle scale 
by two or three coriioratlon.s can we obtain equal 
advantages for tlie mMiiufacturc of syntlietic drugs 
of this clas.s. This statement ri^juires no elabora- 
tion, as it does not admit of l onlradidion. Such 
an undertaking Is distasb'ful at first sight and 
involvc's sinking oiir individnalK les in a national 
(‘llort. The old-estahlishetl tine i lu'mical firms in 
this country pos.sess indispensable ass('ts which 
an', apart from the above-nn'iitioned considera- 
tions, nei'ded for this business, Tlu'y ('oiitrol sell- 
ing organisations which cov(‘r the whole of tht' 
honu' market and, to a certain I'xtent, the markets 
abroad. They possess InvaliiabU' tia'linical know- 
k'dge and experieime of lyfining these pharma- 
ceutical chemicals to the neces.sary degree of purity 
and are well eiinipped for making the substances 
ennmerat(Xl in classes 1 and li, tlmiigh in these casfxs 
gn'at advantages ('onUl be ob( aim'd by making 
agrei'MK'nts to avoid ov(‘rIapi)ing. An attempt on 
the part of, say, the dye maimractnrer.s to out 
llK'in out would n'snll. In a most dejilorabJe 
national waste. It is most Important, therefore, 
(hat int ('rests should U* recoiicilt'd, and we may 
now discuss how tliis can Ix'st Ix' done. Let ns 
considt'r two propio-sals. (1) 'fliat a large group 
of tlu' pn'seiit makers should dose down their 
]»l.ants and comhine in a nnit('(l i'llort, CJ) That 
oiu' or mori' of llu' largi' makers of dye inter- 
mediati'S slionld mannfadiire llu‘S(* .synthetics and 
supply them in both crude and pnrilh'd slate, as 
desiri'd, solely to a groip) of tiic pivsciu mamifae- 
tnrers, who could, if they ehosi'. purify tlu' crude 
pnxlucts and tlierchy continiu* t(| supply bramled 
material of the (pin lily and spi'cihcatioii toi* wlricli 
they iiave established a la'pntation. 

The former plan would iiossess many of the 
advantages of co-operat ivi' elb^rt, lull W(_niUl Ix' 
snbj('ct to thf' di.sa(lvaiil Mg(* that it sncli an amal- 
gamation prodiu'ed its own Inlerim'diatc.s tlie scale 
would still be .small (Ximpared with lhal on which 
the dye producer makt's tlie saim' snhstaiux's. and 
should it not do .so it would not pnrdiase them as 
dmaply us the Inti'rim'diaP' maker would i)rodu(X‘ 
them; but. this plan has a givater difficulty in that 
the various firms <‘(jmhining would neod to sell 
goods of identical prl(*(* and (piallly, whU'li it is 
feared would be niisiiited to bnsinessi's which are 
concerned with branded aiih'k's «)1 speeial quallt.v. 
The si'cond proposal would possi'ss the advantages 
of large-scaU' prodiK'tion and t('clmu*al co-opera- 
tion, yet would allow the firms so di'siring to pnrll\ 
their Own finislmd pn.Hlncts and thus to mninlaiii 
their separately acquired reputation. To adojh 
such an arrangement, progressively d(uiling witli 
the .snbstaiurs enumerated in class i, would m a 
step towards a more eompk'te and coherent com- 
bination of int ('rests wldch iirtgbt follow. The 
principle could be applied to thos(' organic chemi- 
cals wbhdi are made by a miniber of firms on a 
scale smalk'r than will la'op a well-engineered plant 
in full operation, and It cliieliy concerns cases 
where technical achievement is npproar'hing finality. 
It may be argued that the Individual effort, which 
Is necessarily the first stage in the process must 
bo carried oii until the principle of the survival of 
the fittest has proceeded to Its logical conclusion. 
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To adopt In its entirety such a policy would in nil 
probability result in the sacrilloo of the great 
achievements of the past live years, for our com- 
petitors abroad already possess a goo<l h‘ad. It is 
an unequal race in which we are engaged, and 
every advantage in point of time must l)e utilised. 

In the manufacture of niMiiy pharmaceutical 
chemicals there nvnialns room for individual 
achievement, and any sallsfaclory organisation of 
the industry must secure the fullest and freest 
scope for such eilbrt. If the more import.ant fine 
chemical maiiufactui-ing lirms were to combine In 
the manner Indicated to make the substances to 
which I have referred, they would make larg(‘r 
l)rotits out of them and so have more money to 
utilise in individual develoi)nients and research. 
In this way, by foslering entcrjmise and research, 
pliarmaccutical manufacturers would take a more 
active part in inlrodueing those sp(‘eialilles referred 
to alK>ve in elass .'k Side by side with coneert«‘d 
arrangements by these tirms for tlie ])roduellon of 
staple lines should develop eo-ojM'rative purchase 
of raw material; in all other resix'els fn'e and 
honourable competition mlgld continue. ^ i\Ii.strust 
which now exists would be slowly dissipated by 
workijjg togetli<*r in this way. Such Imsiness 
arrangements must, of eoiirse, be tlu* si)ontnneous 
outcome of individual linns and cannot i»e directed 
by trade associations, still less by tlie Govau’iiment. 

‘ Nevertheless it is the duty of a Gov<‘rnment giving 
protection to an Industry of this kind to waieli 
the trade in order to ensure tliat. the protection 
Is l;>eing nti]lse<l to national advantage and not 
merely being employed fu- ]irivate gain. It is 
necessary for those engaged in the industry to 
eliminate In every w.ay duplication of etfort and 
overlapping by making agreements .and .arrange- 
ments with otlKTs who are engaged on the same 
work; and this is .a point on which I particularly 
wish to invite, discussion and suggestion. 

This section of clicmical indu.stry is io-day 
afforded an opi>ortunlty whieii i>robably will not 
recur. We are l^elng morally tested as to our 
strength and national spirit. Time and opportunity 
are passing rapidly. In 101.5 wc were told to 
“ carry on,” but that, precept comes much more 
appropriately to-day. 

We need to conserve every dyne of our energy 
and to apply it in the right direction. Until we 
arrive finallv at a colierent and interconnected 
chemical Ind’usfry we sliall not have reaclu^l our 
goal In the meautiine each of us must contribute 
bis utmost etfort with all the intelligence, enthu- 
siasm, and good-will that he can coiiimniid sub- 
ordinating, wherever iK)Sslble, personal interests 
to that of nallonal good. 

Discussion. 


Captain T.. M. Nash, of the Department of In- 
dustries ami Manufactures. Board of Trade, said 
that he was pres<*uf as the rc'prestml alive of the 
Board of Trade. The prohibition of imports liad 
been designed to protect those new industries built 
up under difficult war condition.s, and it depended 
on how British manufacturers used the term of 
grace in the prohibition, as to wlKdhor they were 
merely postponing the death of these industries or 
whether they were going to be firmly ('stabllshed 
here. He agreed strongly with Mr. Carr that unless 
thev realised that the time had come for working 
along co-operative lines they were merely post- 
poning the death of these Industries. Bconomy of 
production could only be secured by working on 
a large scale, nn<l therefore he earnestly lioped that 
something would be done on the lines suggested 
by Mr. Carr. He had no doubt that many of these 
new chemicals were already satisfactory as regards 
quality, but he believed that in other cases the 
standard of purity was not yet suej^^as had been 


reached before the war with imported chemicals. 
He hoped the industry would give full attention not 
only to maintaining the pre-war standard but to 
Improving it, so that when these new industries 
were no longer Government, protected and sup- 
ported, they would be abl(‘ to luainlain their posi- 
tion in the world. If the prohibition were used 
as a means of enabling the manufaeturoi's to in- 
crease their profits then the manufiieturers would 
Imve eulirely failed to grasp the true value of tlie 
j)rohibitiou. The manner in vviiieh this prohibition 
was u.s’i'd would doubt le.ss be lalo'ii into account by 
the Government when they formulated their future 
trade j)ollcy. Finally, Jie said that he had been a 
memlier of the Society for 20 years, and now lie 
fouiKl himself at the Board of Trade. If any manu- 
faeturer wanted to go to the Board of 'I'rade about 
any matter he would be only too iil('as<‘d to extend 
to him a cordial welcome and a symiialliet ie hear- 
ing and to do every thiug in hi.s i)o\ver to help the 
industry. 

Dr. Lkvinstkin s;iid it was very miieli to be wcl- 
eomed that a r(‘preseiitaliva‘ of the Board of Trade, 
speaking to them as ji member of the Society, 
should assure them tliat the Board of Trade took 
an interest in everything they did and oiler to 
give a .symf>atlH‘tic liearlng to anything that might 
bo put before it. He did not: know tliat there was 
any change In our national life during the past five 
years which was comparable with the change of 
attitude which was now Ixdng experienced from that 
Department. Mr. Garr had put forvvaial a jicrfi^ctly 
clear and specific claim for orgardsatiou of the 
industry in which it appeared iliat Hu.' dye industry 
played a great jiart in the scheme. He liimself 
sabl that a.s regards the dye industry they would 
weleoine any const riietive iirojio.sal.s which might 
be put forward in wliieh they could participate to 
th(‘ advantage of the conn try In the development of 
the fine chemical and jilmrmaccut ical industry. Ho 
wa.s rather inellned to deprecate the general state- 
ments in wiiieh they were lold to organise, as if 
any jier.son did not know’ that organisation was- 
oTH' of the prime needs of eommerct' at any time. 
There w’as a great difference between telling pi'Oiile 
to organl.se and thinking out and creating a satis- 
factory organi.sal Ion. Orgnnl.sation did not consist 
in combining together In one rotten concern all 
the firms Hint had attempted, suecessfiilly or 
unsuccessfully, to manufacture line chemicals and 
dyes {hiring the war. If (hat point were fully 
.•qjpreeinted by the geiitli'inen who talked to the 
Industry about organisation it might be ixisslble 
to come more quickly to that kind of deelsion 
which they all desired. He 1 bought .Mr. Garr’.s 
paper indicated that ns regards tine chemicals the 
indu.stry ivas c.Mpable of [iroduclng without an Asso- 
ciation that leadershij) whieli other members of Hie 
Association of British (^liemic.al Mannfacinrers de- 
plored the back of. He also agreed with Mr, Carr 
that such amalgnmatlons or siieh w'oi’king Jirrange- 
inents and proposals must come from the Industry 
and not from Ir.ade as.sodal.Ions. He iiointed out 
that the great pow’or of tlie I.G., and its danger 
to this country as a competitor, lay In the fact that 
all its members pooled their firoflts. Any real 
organisation in our present industrial system meant 
that the various people who organised would have 
a common financial interest In their resi>ectlve 
undertakings. Without that kind of organisation 
there m\8 no real organisation. The I.G. controlled 
the manufacture of heavy chemicals, fertilisers, 
fine chemicals, and pharmaceutical products, and 
the profits of all the undertakings were pooled, 
each firm getting a pro rata portion of the total 
profits of the I.G., irrespective of the source. It 
was that which refidered the I.G. such a powerful 
and potent weapon In the hands of the German 
Government. 
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Mr. D, Lloyd Howabd emphasised what Mr, Carr 
had said with regard to the flue chemical and the 
great synthetic firms not endeavouring to work for 
the survival of the fitt<‘.st but working In co-opera- 
tion. He was convinced that it would pay, sjiy, the 
old line chemical firms who lx‘fore the war had 
not been much eiig.*]g(Hl in synthetics, but In other 
branches of inediein.'il chemicals, in which branches 
tliey had lield their own sutliclently well against Hie 
Germans, to combine arui instead of each one 
making their own salicylic acid, say, to buy It from 
the producing company in the comparatively small 
quantities required for medicinal lairposes, or else 
to buy the whole of the relined product, and In 
consideration of that to place at tli(‘ disposal of 
the larger firms the world-wide selling organisation 
which the old pharmaceutical and fine cliemical 
makers possessed. lie recognised the widght of 
Dr. Tievinstein’s observation that it was quite easy 
to talk of organi.satlon, but vi'ry difficult to come 
forward with a concrete though l.-out. sclieme. No 
concrete tiiougiit-ont scheme could come from .a 
Goveruinent Dejmrtmeut. If th(‘ great producers of 
synthetic chemicals on a large scale were willing 
to Avork with the manufacturers of pharmaceutical 
chemlciils—not all of them wiwe .synflietic or even 
organic— some valuable co-operation might result. 


The following two papers w'ere taken as read 

TITIO RAW MATERIALS OP rilOTOORARIIIG 
PLATE AND PAPER MANUPAGTLRE. 

UY W. K. 1NNE.S. 

Since photography is partly a luxury trade, it 
was generally anticipateil that the outbreak of 
war would lead to a greatly decreasi'd demand for 
l>hotogr;ij)hie products. Siuti, bowev(‘r, wa.s not 
the ease; oven In the oiirly days business was very 
brisk Avliilst at. a l.ater stage Govi'rnment reipiire- 
meuts were so great that It was not possible fully 
to Siitisfy the demands of ordinary eustomers. 

Most of the materials used inereased greatly in 
price— silver nitrate at (lie arinistiee was double 
the pre-war iirice and lias since advanetMl still 
further. The quality remained excellent, only 
Hin^e samples containing .an .appreciable amount 
of harmful imjmrity having been met with. 

Jiromldes of satisfactory (luality could be ob- 
tained throughout the war. I’rices varied lx*lween 
wide limits, but the salts could gemaally be 
obtained at from (i.s*. to 10s. per pound; the prlw 
in 1914 iK'Ing 1.5. Od. Most samples were stated to 
he of American manufacture. 

Good quality gelatins of Engli.sh and Swl.^i.s manu- 
facture wore oiitainable. Soiiu* hatches were con- 
siderably more acid than in normal Hiik's, and a 
certain nnmber haideuod up less readily than was 
desirable. Prices rose 200— .'100%. 

The shortage of glass of ifiiotographlc quality was 
one of Hie greatest dilliciilHes met with. A con- 
siderable quantity used to be obtained from 
Belgium, the remainder being of English make. 
Belgian glas.s, in diminished quantity, continued 
to come into this country during the earlier years 
of the war. When shortage of labour became 
serious, supplies fell off and manufacturers wore 
forced to clean and recoat old negatives. 

No photographic raw paper or card was made in 
this country before the war. Germany, Belgium, 
and Prance supplied pi-acMcally the whole of the 
raw paper, whilst the baryta coating was almost 
all carried out in Belgium or Germany. The 
papers of best quality were neutral, free from 
metallic particles, strong and well sized, whilst the 
baryta coating was neutral, hard, and yet tough 
and the paper was free from mechanical faults. 

During the war several firms in England and 


Prance commenced the manufacture of photo- 
graphic raw paper and card. Considering the 
difficulties of niamifacture in factories not siieclally 
built for the purpose, considerable advances weni 
made In several directions, but there are still a 
number of serious faults to be elimimited. Perhaps 
Hie most serious arc acidity, and tlie presence of 
micro.scopic particles of Iroii and bronze. The 
particle iK'comes siiiTonnded by a halo of sulphate 
owing to Hie action of the acid, and since ferric 
and cupric salts are descuisitisens of photographic 
emulsion, a white spot Is formed on development of 
the exposed paper. If Ha; particle is suifieieiitly 
near Ha; emulsioti, a black centre may be formed 
liy the reducing action of Ha‘ metal, or of the 
ferroiLS or cuprous salt lu its immediate vicinity. 
Under certain conditions not readily defined, the 
whole .spot may he black. The enuiision Is partly 
l»rolected by the baryt.-i coaling, and Ha* effect of 
Ihe metal can be further minimised by suitable 
inelliod.s of emulsion making. Another fault, 
wliich i.s fairly conina:)n. is softness of Ha* paina-; 
tile problem of sizing does not seem to ix; satis- 
factorily solved. Oth(‘r faults .are of a purely 
ineehaiiieal nature, though Sf>ine of them are 
probably connected witli the sizing. The principal 
of these are infcu'ior joins, te.ars, creases, an(f 
lino.s. In the baryta coating, brittk'ne.ss, excessivo 
acidity, rough surface, brush murk.s, and hairs 
were sometimes met with. The pj’iees of pai)er and 
card loave Increased approxim.ately 21 times, but 
the Inerea.sc in cost of manuf.aetiire due to thi.s^ 
item Avas considerably greater Hian this owing to 
the inerea.sed waste. 

Of suKsf.ancrs used in smaller (juautity than 
tho.se already dealt Avilh, (ho sujqqy of glycerin 
was comi>Ietely stopped early in 1918, Avhilst the 
siipj)Iy of spirit was r(‘sl rieled. Satisfactory 
substitutes for both subst.anees AAcre found, and it 
Avas not found necessary to use* spirit from the 
date of Hie restriction. 

The supply of dyes for various purp(')scs offered 
some ditfieulties. The most serious shortage was 
tliat of the panchroniatising (ly(‘s dcrl\*cd from 
substituted quinolines. Those dyes Avore solely of 
G(*ianau m.aiiufactun*. They have b(;on success- 
fully replaced by the much siqK'rlor dyes dls- 
coA'ored by Sir William Pope. 

The most unsatisfactory ehemieal of war-time 
make AA'as chrome alum. All sanipl(*s examined, 
e.xcept those specially prepared, Avere Impure and 
badly crystallised. 


TUB ORGANISED PREPARATION OP 
LABORATORY CHEMICALS. 

liY I)R. M. O. FOaSTEIl, F.ll.S, 

The resumption of normal activities by the uni- 
versities and colleges AviJl bring into prominence 
the pressing need of some organisation fulfilling 
Hie fuuction.s of Kahlbaum, Schuchardt, Merck, 
and Schlmmel. At the moment, this need is some- 
what obscured by the immense demands on the 
energy of the teaching staffs made by the unusual 
number of .students requiring i)re-graduate train- 
ing, but among the minor needs of Hie reconstruc- 
tion iK*riod this Avill sooner or l.ater become one of 
the most urgent. It has already lx*en recognised, 
but it sot*ms to n'‘semblo the w('.ather as described 
by Mark TAvain, Avhen lie said Hiat everybody 
grumbles about it, but nothing gets done. 

All resoarcli chemists are aware of the substnn- 
tlal value represented by access to a wide selec- 
tion of chemical sioeclmens; it not only economises 
time, but what Is much more important, though 
less obvious, it saves ideas. It is like sound milk 
for skimpy babies. Researches are born In the 
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study, and optimistic researchers will say tliat 
only one in twenty of their ideas reaches prac- 
tical shn|)e; investigators of gloomier outlook quote 
1%. Striking a mean at one in tifty, it follows 
that in order siiccessl’ull)' to dt'velop one basic idea, 
an average of at least lifty i»reliminary exiMn-iments 
must be inad(‘. Many of the materials for these 
tifty exi)t‘rinients are not to be found in even the 
best-(‘quipp(‘d laboraloric'.s, and if they are not 
readily obtainable (‘ls(‘wliei’(* sonu* of the lifty 
experiments, inehiding perhaps the one potentially 
successful ('xi>erimenl, will not be niad(‘; whentv 
the i<fea-sa\ing s(‘rvi(,*e of tlie above-iiieutloned 
tirms. 

LaudabU' attimipls to meet, the inaai an* being 
mad(‘ l)y c(‘!‘taiii nmimfactunns in this country, 
and I am not suggesting that these should be in any 
stmse superseded; but. they reciuin' to be nmj>lltied 
ami co-ordinated. The held is too vast t«> Ih* 
covered immediately by any one enteri)ris(‘, or 
I)orhai)S it would be uiori' accurate to say that, 
as a commercial si)eculalion. it oilers loo little 
prolit and r(‘(|uir(‘s too much detailed organisation 
to attract a manufacturing company large enough 
to cov(M’ it. Nevertludess, it is Just, such a com- 
pany, with an ample ti'clini<*al stall’, ami capital 
resources siifliciently generous to justify foregoing 
a satisfactory iH'ofil on this department for some 
years, whicli would best be titled to <'orrelate and 
com])lete the work of others. 

Schuchardt’s list comprised upwards of 7000 
separate items, and Kalilba urn’s about, 7)000. No 
other commen’ial unit is approaching this, or could 
jipproach it in ten y(sars. but I can imagine Ex|>lo- 
sivcs Trades, Ltd., or the 1/rilish I>yestulTs (’or- 
poration, establishing a luanch of their organisa- 
tion to deal with the subject on lines which may 
be roughly skelcla'd as follows. 

A (.‘ensus would lirst be made of t]io.s<‘ materials 
which arc Uung ])roduccd alnaidy by separate 
firms, with whom arraugemeuts would 1 k‘ mad<' for 
their coiitliiuanc(‘, as alPdlated inemtM'rs of the 
organisation, to manufacture tliose products, and 
others allied to them, for whi<h they were best 
fitted by their particular resources. This would 
reveal the deficit, dividing itself roughly into two 
ehi.sses, (i) Hulk mat(‘rials obtainable from dlflercnt 
factories in commercial form but requiring i)nri- 
iication before distribution, and (//) Mat(‘ri{ils not 
made syst(mintlcally in this country. Tb(‘ former 
\voiild be laircliascd from the factories in qm^stion, 
and would fnapiently <'onstit ut(‘ I lie starting- 
inatci’lals for members of class (ii). Tin* latter 
would ])(^ pn'])are<I by tlio stall' of the (Vnlral 
Organisation, or betbu’, be divided between Unit 
staff and th(‘ nnlversity Iai>oratori<*s under an 
arrangement by which advancml stmlents. directed 
hy the teaching stafl’. wouI<l convert si>ecified raw 
materials into products rctpHi-e<] i>y the Organi.si- 
tlon. 

It is undeuiiible ilial sncli au ent(*ri)rise would 
l)e univiriunerntive at first, because it, involves the 
skilled m.'inipulation of a very large number of 
very small (piantitlcs, and because a consi(h‘rable 
proportion of cai^ltal would be locked up in stock 
for uncertain periods, otten very ]>rotrncted. It j 
Is tlienToro noci'ssary to indicate tl)«* eommercijilly 
compensating factors. 

r tKdIove tliat tb(*sc would dcv<doi) in several 
<lir(‘ctions. In the first place, successive genera- 
tions of newly-trained cliemists would grow accus- 
tomed to inquiring for Eriti.sli i)roduclM and. let 
us lioT)e, to satisfying tlndr needs from domestic 
sources of supply. At flH‘ same time, at least a 
I)roportlon of the advanced students, while still 
at college, would be faced with the necessity of 
working economically, and would gain that reganl i 
for material, time, and apparatus which they often 
lack on entering a factory, being li^.hls respect 
a source of loss Instead of profit to their employers. 


Then It would sometimes hapinm that a by-product 
in the bulk preparation of a commercial article 
could utilised for the purpose of the retail enter- 
prise, and a demand for this by-product would 
have the effect of diminishing the cost of the article 
itself, or of improving the methods of purification. 
Tills aspect of the work, thus brought immediately 
to the notice of tln‘ colleges, would stimulate 
atltunpls to devkso novel and profitable ways of 
ntilLsing by-products, liccamso It would focus atten- 
tion upon tliein to an extent not hitherto 
aiiproaclicd. Finally, tlio least easily measurable, 
hut [irobahly the most, valuahle result commer 
eially would bo the cultivation of ideas jireserved 
from destruction following malnutrition. This 
cannot fail to lirlng prolit ultimately to tlie cliend- 
cal manufacturer, who, when enlightened, reganls 
idtNis as one of his raw materials. q’h(> ciiemical 
industry is perpetually applying tlic principles of 
clnunical change to a vari(‘ty of natural products, 
wdiich are tinis couverted into otlicr materials rc- 
quirtal by manufacturers or tlie public. Any new 
or newdy-applied cliangc^ wliii'li siiortcns the circuit 
of operations, or whlcli utilisi's materials hitherto 
unutilised, is a potential soiirc'e of profit to the 
manufacturer, and T am convinced that, foi- tlie 
rea.son.s indlcat<‘d and for olluu's which will doul)t- 
l(\ss suggest, (liem.selves to ])eoi>le of wider exjicri- 
emv, th(‘ organised preparation of ialioi’atory 
climnicals in lids country will ultimatidy compen- 
sate tl)(‘ domestic ciiemical industi’y for any less 
wliicli it migfit tlieiu'by sustain in tlie iiiilial stages 
1 of iIh‘ (‘nlcr[)risc. 


CONFERKNCE ON THE CHROME 
TANNING INDUSTRY. 

On Tliursday. July 17, a roiKerence on tlie cliroiiK' 
tanning industry w'as held at th«‘ (ioldsmitlis* iliiil. 
Mr. Francis U. Hriggs. Fresldmit of tlie Federa 
lion of Curriers, Light fA‘atlier Tanners, and 
Dressers, in the chair. 

ddie CuAiuMAN .said that from the national stand- 
point the subjt‘ct of chrome fanning was one of 
profound interest, ft was to he deplored that this 
important pi-occss had been so negha-ted, the, more 
.so wIk'Ii oii(‘ rmiiemhered that our lOmpire con- 
trolhal the greater portion of the raw material. Tlie 
annual oiitjmt of liidt's in India was now in tlie 
iKdghhoiirhood of 12 millions, and wdiilst the largest 
proportion some 20 yeais ago had been treated 
in this country, mostly hy vcgidable tanning, y«'t. 
in 1P1J, 80% of these hides laid hi'cii df ait wllli hv 
lli(‘ Cimtral Powers, and mo.stly made into elironie 
le;illier, blit a vei'y larg(‘ iiroporlion of tlii> elirome 
leatlu'r had found its way back to London. India 
i'XportiMl some 21 million goatskins auimally, 
but only 2 millions of tliat number were di'all with 
In the TJnilial Kingdom, and in tlu} yiair i n:; :i 
large part of tliat 2 millions had iMxm r(‘-(‘.\porlod 
to our neiglibours, beeause w<‘ w^ere iniabii^ to deal 
with it. Further, of that 2 millions of Indian gojif- 
.skius, hel ween .’JO and 40% had liemi tanned, dn's.sed. 
and made into glact^ kid, to lie imported into Eng- 
land for the u.s(‘ of the jiublic. J’his was a very 
.sail slate of atfairs, and hr could not help thinking 
that a gre.-it deal of it was due to the world of 
science. Austrians, (h'rmans, and espceiallv the 
Americans, had carefully fo.stered this process of 
tanning, hut we liad neglected it to a large extmit. 
The object of the iiresent Confermici^ was to hear 
addres.scs whicli would help us to foster this pro- 
ems, and so take our rigid, place among the nations 
of the world. It was the duty of every leather 
producer to utilise these raw materials' that the 
Empire supplied. The present state of affairs ;vas 
a national disgrace. 
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THE DEVELOrMENT OF THE CHROME TAN- 
NING INDUSTRY IN THE UNITED STATES 

OF AMERICA. 

BY imH.LAS MCM'ANDMSM, M.Kr. 

As tlie United States has lK‘en so elosely asso- 
ciated with the chrome tanning Industry since its 
inception, It, seems appropriatis in eonsidering the 
snl)Ject as a wliole, that si)ecial consideration h(i 
given to the pjirt taken by tliat country in originat- 
ing and developing wiuit is a comi)arulively new 
method of tnnning. It is Jiot surprising to lind that 
the chrome i)rocesH was favourably recndved in the 
States, for Its outstanding feature, that of piwluc- 
ing a serviceable leather in considerably less time 
than it could be produced by pievailliig methods 
of tanning, apiiealed strongly to the Americans’ 
inlxini desire for simMl. The time necessary for 
tanning by (dther the vegetable or chrome process 
is governed by 8<iveral factors, such as the thick- 
ness of the skins, the kind and condition of the 
tanning liipior, etc., but it may be s.ild that whilst 
lln‘ older system of vat tannage with vi‘getable 
materials require<i weeks or months, chrome tan- 
nage may Ik‘ completed in as many hours as the 
former process i‘<‘(piiiod days. 

The commercial employment of (chromium com- 
liounds as tanning materials in AnuTlca commenc<Ml 
about 1884, wlum Augustus Schultz of New York 
was granted a Uni((‘(i Stat(‘s patent for what he 
descrilx'd as “An improved pro<x*ss Cor th<‘ tawing 
of hides and skins.” Schultz was Iwrn In Germany 
in 1S.'{4 and moved to America in e.arly youth. He 
was not a tanner, but whilst employed as chemist 
to a New York dyestutf agcnicy wais asked by a 
friend if it ivere iK)ssil>le to i)roduce a leatlnn* that 
would not cause cors(‘t st(‘els to rust, as onllnnry 
alum taw'od lent tiers <lid. His investigations re- 
sulted in the production <*f a leather of the 
<Ieslred (piality, and the method sugge.sted Is now 
universally known as the “ two-bath process.” In 
this method of tanning, the skin is impregnated 
with chromic acid, w’hich is rea<lily nb.sorlHMl by 
tile skin fibres In the first bath, ’rin* chromic ;icld 
is sub.seijuently reduced In a secoml bath to a basic 
chromium salt, which is the actual tanning agent. 
A mi.xture of sodium or iKitasslum bichromate* with 
hydrochloric or sulpliuric acid is used for tin* first 
bath, and a mixture of sodium thiosulphate with 
e'ither of these* acids const it ute's the second or 
reducing bath. 

'rhe iiractlcal application of the process presented 
many difliculties, and whilst these w(*re graelually 
overc*ome, fairly large* forlun(*s are known to have 
lK*en lost by the American pioneers in the chrome 
tanning Industry. Many attempts were* m.aeie to 
e'ircumve'iit the leaient specltications, and various 
substitutes were* suggest e‘d to re*i)lae:‘e the thiosul- 
jthate and acid bath. However, none w^ere as satis- 
factory as the latter, and they diel not find exte*iuled 
application. 

Several years lK*fore Schultz patented his method, 
Urofe'ssor Knafip in Germany had descrilHal a pro- 
cess for making chrome leather by the use of basic 
eliromlum chloride solution, made by dissolving 
precliil fated chromic hydroxide in hydrochloric acid 
and rendering the solution basic with sodium car- 
iKmatc. He wrongly stated that the leather .so 
produced was no more resistant to wmter than 
ordinary alum-tanned leather, a mistake diflicult 
to understand, as Knapp w^as ordinarily a jiain.s- 
taklng worker. As a matter of fact, wdillst aluni- 
tnnncd leather will dry hard and horny after treat- 
ment with cold w’atcr, on account: of the unstable 
nature of alum tannage, chrome leather tanned by 
the method suggested by Knapp withstands the 
notion of boiling water without any apparent sign 
of injury. Martin Dennis, of Newark, N.J., 
evidently became aware of the possibilities of this 


method, and in 180.3 was granted a patent for a 
basic chrome tunning liipior which dosely resembled 
Knapp’s basic solution. Ry menus of such a liquor, 
pro^ierly prepared hides and skins may be eon- 
verted into very satisfactory leatlier, and as the 
tannage is completed in one solution, this system 
is knowm as the “ one-bath,” as distinct from 
Schultz’s “two-bath” pro(*ess. Although the ulti- 
mate tanning agent in both pro(*(*sses is the same, 
i.c., a basic cbromlum salt, there is one essential 
dilTerence lH*tW’een tin? imdliods. In the tw'o-bath 
proc(*ss llnely-divlded sulphur, lib<‘rated from the 
thlosulphat e-acid solution in the second bath, is 
deiwsited in and ui)on the tibr(*s of the leather, 
giving a ei'rtain characteristic .softness not readily 
obtained by the one-bath tannage. 

The processes dcs('rib(*d form tla* foundation upon 
wdiich the chrome t.niniiig industry of the United 
States has lx‘en built. Whilst the advantages and 
disadvantages of <*hrome and vegetable tanned 
leathers have lu*(*n tlu* subject of many controver- 
sies, the fact remains lhat so far ns npiK'r leather 
is eoneerned, the former bus largely supplanted 
the latter during the past tw'euty years in the IJnlUxI 
States as wTli as in this country. 

Before considering the development of the In- 
dustry, a brief outline of the oix'rat ions preceding 
and Allowing the actual t/inning of light leather 
is ne4.*essary. 

The raw skins are tirst w^ashed with water or 
soaked in dilute sodium sul[)hldc solulion, the 
treatment varying wit h the method of jirest'rvatlon 
of the skins. They an? then subjected to the action 
of a w-eak alkaline solution wdilcli loo.sens the hair 
roots sulliciently to allow the hair to he rubbed 
off tin* skin with a suitable dull-edged uubairing 
tool. As milk of lime has b(*en universally used 
for this oiK‘ration, it Is commonly known as 
the “ liming ” process. The lime left In the skin is 
removed by w’ushing with whaler, dilute acids being 
sometimes' us(*d to facilitate its removal, and the 
stock is then puered or bated In a fermenting 
infusion of dog or pigeon inainin*. ’L'lie skins are 
now ready for tanning. Wlien tills is completed, 
tlie leather is neutralised witli a weak alkali, 
washed, dyed, and fat-liquored, the latter o]^*ra- 
tlon supplying the necessary lubricant to the libres 
in the form of an oil <*mulsion. The leather Is 
dried, softened Iiy luechanieal means, and finished 
by one of a great variety of methrwls according to 
the particular piirix)se for wdiicli the leather is 
intended. 

It is l)y the gradual improvement of the various 
pro(‘es.‘x*s de.scrilx'd, rather than by any revolu- 
tionary changes, tliat progress has been made in the 
chrome leather Industry in the United States, and 
an attenqff will be made to di'scrllM^ a few' of the 
more important advances in American practiw. 

Considerable ciianges have taken place In the 
methixls of dejillat lug. The use of sodium sulphide, 
either alone or in conjunction with lime, has 
entirely supplanted the use of milk of lime as the 
medium for loosening the hair. Not only is the 
time required for tlie ojH^ratlon sliortened con- 
siderably, blit, what Is more important, tlie hide 
substanoe is conserved and a bettor grade of chrome 
leather results. Some taiiuers lind It profitable, for 
ct'rtain classes of leather, to use sodium sulphide 
of such eoiwntration that it dissolve,s the hair 
from tlie hide. The destruction of the hair, itself 
a valuable by-product, may apiH*ar at tirst sight 
to be uneeoiiomica], but a jiroccs.s has been patented 
and Is in operation in eonnection with at least one 
tannery, for the recovery of the dissolved nitro- 
genous matter for fertilising purposes. The sul- 
phide solution containing an aoeunuilation of di.s- 
Bolved hair from several lots of hides is acidified, 
and the libi^ratecl insoluble amino compounds are 
found to contain a sufficient pronoriion Af 
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to make the process profitable, at least when war- 
time prices for fertiliser prevailed. It seems 
reasonable to expect that nitre-cake might be satis- 
factorily Hubstitiited for sulphuric acid, and the 
process made more profitable. 

The old system of puering or bating with animal 
excrements lias been almost entirely suiMU-seded by 
methods having none of the objectionable features 
of the old methods. ^Jlie most successful artificial 
bates are those ])r(‘par(‘d on lines suggested by the 
researches of .1. T. Wood, the active principle of 
these l)eiug trypsin, obtained from the pancreas 
of cattle. Although numerous previous attempts 
had been made to prepare substitutes which would 
satisfactorily replace dog manure for puering goat- 
skins, the most difllcult class of skins to puer, none 
but the class described have produced the desired 
results. 

The actual tanning ju’oeesses have been greatly 
improved. In the one-bath system, a better inider- 
standing of the ncces.sary relationship betwt'cn the 
basicity of the liquor and the condition of the raw 
IMdt has helped to do away with a great deal of the 
unc*ertainty which existed in tlie earlier days. In 
this (X)nnection Ainerlcan chemists are doing good 
work in elucidating the problems of chrome tan- 
ning. As an Indication of the interest in the 
scientific side of the industry, a well-known firm 
of tanners recently showed a commendable si)iijt 
by placing a considerable sum of money at the 
disjKivSal of an American Tbiiversity for the purpose 
of investigatlfig certain fundauKmtal princii)Ies of 
the chrome tanning process, and the re.sults of the 
I’esearch are to be published for the benefit of the 
trade as a whole. 

The fat-liquoring of leather w'as formerly cnrrb‘d 
out with emulsions of animal and vegetable oils 
in soap solution. Mineral oils have been looked 
upon with disfavour not only because they were 
used as adulterants of the more expensive oils 
mentioned, but because they did not give satisfac- 
tory emulsions with soap solution. A development 
which may have far-reaching eflect is the utilisa- 
tion of mineral oils for fat-liquoring purposes in 
conjunction with sulphonated animal, vegetable, or 
fish oils, which are excellent emulsifying media 
and iK)sse.ss lubricat ing properties themselves. 

A noteworthy addition to the mordants avnilabh* 
for use upon chrome leather previous to dyeing 
with aniline colours was made a few years ago. 
An extract prei)ared from osagc' orange wood. Intro- 
duced under the name of Aurantlue, has found 
successful application as a substitute for fustic 
extract. The j'ellow ('olourlng matter of the ex- 
tract is readily al)sorbed by chrome leather and this 
preparation will probably be more exten.sively used 
when it is b(;tter known. 

In the finishing oiK'ratlons, considerable ingenuity 
has l)een exercised in devising ra(*ans of overcoming 
defects in the skins and improving the appearance 
of the leather. A process for finishing coloured 
chrome leather wliich fairly effectively cov«ts 
irregularities arising from uneven colour adsorf>- 
tion in the dyebath, and tends to give a desirable 
even appearance, employs what are known as pig- 
ment finishes. These consist of very finely ground 
earth colours suspended In suitable gum or resin 
solutions, and can be applied In the same way ns 
ordinary finishes. If the skin defects are very 
prominent, it may be necessary to buff the grain 
lightly on an emery or carborundum wheel to 
obtain an even bottom on which to apply the finish. 
The flrdshes are so constituted, and have such good 
covering property, that It Is not always easy to 
decide without the aid of a microscope if the grain 
has actually been bulfed. 

Steady Improvement In the quality of chrome 
leather has been made by the Americj^ tanner as 
the principles underlying the process have been 


better understood, and he has earned and main- 
tained a well-de.served reputation for the character 
of his goods. Certain grades of American glazed 
kid, for example, are recognised as standard 
articles and great care Is exorcised by the pro- 
ducers to maintain the uniformity and excellence 
of their products. Formerly black glazed kid was 
the sole product of the majority of goatskin 
tannerie.s, but in recent years, either to satisfy 
tlio demands of ladles’ fashions or to create them, 
there has l>een a large output of coloured goat- 
skins in a great variety of very delicate shades. 
For the prodiicl.Ion of these heathers It is neces- 
sary to have raw skins of the very highest grade, 
free from natural and acquired defects. As 
several glazed kid tanneries in the Philadelphia 
district are each capable of producing over lOOb 
dozen finished goatskins daily, it will l>e under- 
stood that it is possible to select a reasonable 
number of high-grade skins for the purpose men- 
tioiied. Large-scale oijeration Is not confined to 
the class of leather mentioned, a.s very large tan- 
m*rles are engaged in the production of calf and 
side leathers. 

The Chicago packers, wiio C'ontrol a large portion 
of the raw hides and skins of Ihe country, have 
recently entered the chrome tanning business, and 
this may eventually lend to a still greater develop- 
ment of the industry of the future. 

Whilst progress has been made in the technique 
of leather manufaclure, great advances have 
also l>een made in labour-snvitjg mac'hluery. On 
account of the high cost of labour, the Anierienn 
tanner lias always been on the alert to obtain 
such machinery, and its design and manufacture 
have olTcred a good field for Ihe engineer. It seems 
safe to assert that tanning machinery is developed 
to a greater extent in America than in any otlier 
country. 

One must admire and r(‘s]MX*t the InlUative, 
courage, and business ability of the Amerienn 
eliromo tanners w’ho founded and developed this 
most lmp<jrtnnt industry, llow’ever, the industry 
cannot be regarded as exclusively American, as 
some of the most important advances have been 
made through the adoption of Furopoan ideas. It 
is W(‘ll kiiowm that traditioiis and ilrno-honoured 
customs do not ajipeal strongly to the average 
American merely on account of their extreme age. 
This may be considered an asset wdiere the nianu- 
facturi' of ehroino leather Is eoneorned, as it enabled 
the tanner to forsake methods wbleb, though suc- 
e(*ssfully applied to vegetable tanning throughout 
the centuries, may be totally iin.suitable for eliromo 
leatlier, and ho has prospered by being iirogressive. 


THE CHROME TANNING INDUSTRY IN 
GREAT BRITAIN. 

BY M. C. I AMB. 

The first attempt at the conversion of prepared 
hide Into k'ather by a process of mineral tanning 
is generally credited to I’rofossor F. L. Knapp, who 
obtained patent rights for the use of normal or 
basic salts of chromium, iron, manganese, etc.. In 
combination wdth fatty acids for the purpose. 
Although in its original form tills jirocess was not 
applied commereially, owdng to the fact that Knapp 
regarded his discovery as Ixdng applicable to the 
(‘mployment of iron salts rather than chrome salts 
and devolo<l his energies chiefiy to the commercial 
application of these, the credit for the discovery 
of the fact that a basic salt of chromium possesses 
tanning properties Is undoubtedly his. 

The patent of Christian Heinzerllng of 1878 was 
the first process of mineral- tanning to be applied 
on a commercial scale. Helnzerllng’s method con- 
sisted of the application of a mixture of potash 
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alum and potassium bichromate and the subse- 
quent treatment of the hide with albuminous 
matter such as blood. About 1880, the Eglinton 
Chemical Co. of Glasgow acquirccl the right of 
granting licences to work Heinzerling’s process in 
this country and commenced the manufacture of 
leather on a small scale at their Exhibition 
Tannery, Glebe Stred,, Glasgow. The process was 
worked only with a very limiled degree of success. 
The chromic acid was veiy impcrf(‘cl.ly reduced by 
the hide substanw, and proteins aiid fats were 
used for sub.se»juently Impregnating the “ leather,” 
for the pur{K)se of rendering it more w'uter-reslstant. 

During the period when the Eglinton Chrome 
Tannery Co. were endeavouring to jhonecu* this pro- 
cess, ITofessor J. ,1. Hiimimd, of the Yorkshire (k>l- 
lege, Ix*eds, >('as consulted with a view to devising 
a process for iixiijg the clirome .salt on .the tibre. 
After some exixirimenting, he suggested a method 
tlien used in the chroiu(‘-mordanting of wool and 
cotton, of a])plying chromic acid to the prepared 
iilde and subsequently reducing tills by treatment 
with sodium bisulphite or thiosulphate. Samples 
of leather were actually produced hy I his process, 
but for some reason, unknown to tli(‘ aullior, the 
method was not worked on a (.'omim'rcial scale, 
though it anlleipated the riuMhod patented by 
Augustus Schultz In Ameiiea in ISSl. hiehultz’s 
proeo.ss was the lirst successful method practiscal 
on a large commereial scale for t.lie manufacture 
of pure-chrome tanned leather, and with minor 
nioditications is the process now being 'worked hi 
this country for the tanning of goatskins for glaoe 
kid. 

In IStUi, ^lartiii Dermis took out patent rights 
in America- fur the use of a basic? chromium chloride? 
solution for tanning. The Martin Dennis proec'.ss 
as regards ttie preparation of tiie chrome tanning 
licpior is very similar to tlah originally advocateci 
by Knai)p. Tliis process was the commercial pioneer 
of the iKwv eoimnon nuMliod of chrome tunning 
by what is teriiu'd tlie •* slnglc-batli ” process, de- 
pending upon the utilisalicm of a liasie cliromium 
snipliato or a liasic cliruniiiim cliloride solution. 

I’lie metliods of Schultz and Marlin Dennis were 
iirought to tile notice of the British leatlier trade 
by I'rofessor 11. K. Procter, wlio wdien visiting tlie 
Ciiicjigo Exhibition of 1805 had an opiKuluiiity 
of sc?eiiig tlie Scfiultz process being wairked by 
Messrs. Burk Jiros, and Uoliert Foederer, of 
IMiiladelphia. Tlie process of Martin Dennis 
was also being experimenled with by several 
American oliroiiu? tanners. 'Tiiese two methods of 
chrome tanning were bronglit directly under the 
notice of the members of tlie I^eeds Leatlier Trades’ 
Association at a imbllc lecture given by I’rofessor 
Procter on his return, and excited eoiisiderable 
interest. Several of tlie more important liglit 
leatlier manufacturers of Great Britain, seeing 
pos.sibillties In this new tannage, eomiiieueed ex- 
{.lerimenting, Tlie earliest of tliese were Messrs. 
J. .T. Flitch & Sons, Leeds, wlio wore rapidly fol- 
lowed by other manufacturors, amongst wiioin may 
be mentioiK^d Messrs. R. Fawsitt & Sons, and East, 
Kinsey & East, of Bermond.sey, and Ward & (’o., 
of Worcester. Those lirms, w'ho had previously 
been engaged in the manufacture of calf kid by 
tlie alum process, found that tlieir exjXM’lence In 
tlie preparation of the goods for the inannfacliire 
of leather by this older mineral tannage enabled 
them to make rapid headway as compared with the 
tlnns who were only familiar with the vegetable 
tanning process. 

The patents of Schultz and Martin Dennis having 
both been anticipated in Great Britain, no attempt 
was made by the holders of these patents to con- 
test the right of the British tanner to manufacture 
without payment of royalties. Considerable diffi- 


culties were experienced by the early pioneers of 
chrome tanning, and much valuable raw material 
was wasted by reason of an imfierfect knowledge 
of the chemistry of the procesi^ and the lack of 
knowledge how to prepare the pelt suitably before 
launlng. To those lirms who had been chiefly 
interested lii vegeUible tanning the method of 
Martin Dennis ai)iK‘al(.*d the more sti-ongly of the 
two i»roceH.se.s, owing to the fact that it was worked 
on .somewhat similar lines to vegelable lanning, 
the iwtqianaj jh-U; Ixdng placed in a wi*ak solution 
of the basic chromium chloride or chromium sul- 
phate', and the strenglh of the solution being 
inci'eased as Ihe tannage progn'ssed. 

The progress of tlie aiejilical ion ol‘ tills ” single- 
batii ” method of chrome tanning became more 
rapid after the publications of Procter in 1807 and 
1808, in wliich lie advocated, in the lijst place, the 
reduction of an acidified soliilion of potassium bi- 
chromate by organic redia-ing agemts, c.f/. glucose*, 
sugar, etc., following on somewliat similar lines to 
the method described by Ilnininel in the account 
of chromium mordants in Ids liook entitled 
“Tilt? Dyeing of l^extilo Fabrics”; and a still 
moi-e simple mctliod of making a basic chrome 
liquor hy the aiidition of an alkaline carbonate 
to a solution of ehrome alum. 'I’his salt, which 
was oblai liable in large* iiiiantilies as a hy-])roduct 
in the manufacture of alizarin from ant lira cene, 
having very little comiiu’reial apjdieat ion, was avail- 
able at a very low price. The Ihinor was more 
simply prepared than that patented liy Martin 
Dennis and was more uniform than that obtained 
by tlie reduction of chromic acid with organic 
reducing agents. In consequence, this method of 
preparing chrome liquors was almost universally 
adoiited and contimieHl to be usimI up to 1911, when 
owing to tile ilifliciilty of obtaining chrome alum, 
tamu-'rM had of necessity to revert to the manufac- 
ture of chrome liiiuors by the roducllon of cliromic 
acid i)y reducing agents, glucose, farina, and starch 
being <*mployed until the use of thi'se materials 
was prohiiiited. when sodium bisulphite, sodium 
thiosulphate, and sulphurous acid were pressed into 
s(*rvlce. 

ddie process of chrome tanning is, apparently, 
ilepeiident upon the inipregnaling and covering of 
each individual libre with a coating of a basic 
chromium salt or oxide, tlius preveutlng the fibres 
subsequently adhering when the leather is dried, 
and at the same time .so protecting the fibres that 
the leather is capable of wlllistaiullng the action 
of boiling water and other hydrolysing agents. 

The principle of tanning by mineral agents con- 
sists, according to Stiasny, in the formation 
througli hydrolysis of a colloidal basic constituent, 
which must possess a certain power of membranous 
dilTusion to he of any iiractieal tanning value. 

One of the ohstaeU'S to progress in the manu- 
facture of chrome leather in the early days of Its 
Int roduction was tlie iineertainty whlcli existed ns 
to the chemical reactions which were involved. The 
reactions in the double-bath pioc<?ss of chrome 
tanning are coinplIcattHl. 

Eltner, in about 1905, after studying this pro- 
cess, proved tliat under certain conditions tlie 
reaction between tlie eliromie acid and tlie acidified 
thlosulphato rcsultt'd in the production of a basic 
chromium sulphate, as showu by the following 
equation 

K,Cr,0,+ClICl+3Nu,S,0, ^ 2KCl+4NaCl 
+Na,S0.+2Cr(0H)S0,+2U,0+3S 
which is confirmatory of the statement that the 
tannage is due to Uie production of a basic salt. 

In the tannage of hides for “ box ” leather, calf, 
etc., the single-bath process Is universal In this 
country, and It is generally considered that a 
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basicity between sr» and 05 (Or : 52 : 85-05) Is 

most suitable. 

The method of carry iiij; out the tannage Is 
(‘\tremely simple.* The goods are i)laced. prefer- 
ably, In a drum with sullicieiit water to make 
a comfortable float. The pelts having been weighed 
are introduced, and tlie liquor is added in small 
quantities during the rotation of the drum in the 
earlier stages. The total quantity of liquor neces- 
sary, in terms of chromic acid, is lad. ween 5% and 
4% on the jM'lt weight of goods processed, and this 
should Ih' added in not less than four portions, as 
the tannage j)i‘oeee(ls. The addition of 5% of either 
common salt or sodium sulphate is advisable. The 
gmnls are satisfactorily processed when it is found 
on making a test that the resulting leather will 
withstand Immersion in boiling water without b<‘ing 
detrimentally atfected. The usual length of time 
required is about fl hours, but in the ca.se of thick 
goods, it is sometiin(‘s !idvisable to keep the goods 
in the solution for a longer iKU’lod. 

The double-bath ]»ro(vss is us<m1 exclusively ni)on 
goatskins for glacc kid. ^fhe goods are drummed 
in a solution of 2- - 1% chromic acid ami 2 — ‘1% salt, 
until thoroughly Impregnated, and are then trans- 
ferred to a solution of sodium tli io.su Ipliate, using 
15— 2fl%, acidified with 5—7% of suhduiric acid, 
find drummed until the chromic acid Is completely 
reduced to basic chromium sulphate, as indicated 
by the colour of the leather, 

It will be understood from what has l>ecn said 
tliat the difference lx.‘tW(S‘n the single-bath process 
and the double-liath process (.Schultz’s) is that In 
the first mentioned the tannage is produced by the 
ilirect application of a basic salt to the pelt, whereas 
in the latter case tin* basic salt is produced on 
the lilde fibres. 

Sulphur, resulting from the decomposition of the 
sodium thiosulphate in the second bath of the 
double-bath proo<‘ss, is deposited In the interstices 
Ix'tween the fibres in a colloidal form and acts as 
a lubricant to the fibivs themsfdves, imparting a 
more supple feel to the leather. This d<‘iX)sition of 
sul])hur is Important from the point of view that 
it liu.s bwui found that leather with a large sulphur 
content is capable of withstanding higher temi>era- 
tures than leal her containing smaller quantities. 
In ccriain instances it has l)ecn found julvantagcous 
to iiurcasii the sulpliur deposit, particularly wlicre 
the 1(^1 thor is to Ik' used for mol or lyres and is to 
])Q subjected to the operation of vulcaiii.sation In 
eonjnnctlon with lndiarul)lx*r. 

Tiic treatment of chrome leather after tanning 
consi.^'ls 111 iientralisiiig the acid lllMU-ated during 
the tanning process, removing the sclublc salts from 
the Icatlicr, and, in the ca.s<^ of leather intended for 
boot ui)i)eis, fancy i»ur]»os(‘S. etc., the dyeing and 
fat-llquoiing operations, 

Tlie common inclliod fer neutrali.siition is by tin* 
use <>f borax or alkaP carbonates. Pdacks are 
usually dyed by tli(‘ use of logwood In conjunclion 
witli direct cotton dyesluffs, or acid and basic coal 
tar colouring matters, in which latter case the dye- 
stuffs are ajiplled after trealmeiil with the log- 
wood mordant. 

In the dyeing of coloured Icatlicrs. liic l<>athcr is 
usually mordanted with a ^’cgctahk* d.vcwood or 
tanning mordant, c.r/. gambicr, W’uslic <‘xtracl, etc., 
and then siibseqiienily dyed elf her with basic <!oal 
tar colours or, whal are gcihuvilly jtrefeiTed, acid 
wool colon r.s. 

The operation of fat-liquoring, wliich has for ils 
object the lubrication of the lil)re.s of the leather 
with a view to rcndmdng it more soft and .supple, 
consists of Impi’cgnnling tljc leather witli a dilute 
oil and soap emulsion. Tliis coiisi.sts, generally, of 
a mixture of either vegetable or animal oil in con- 
junction with soap, the latter being used chiefly a.s 
an emulsifying agent. The soap ingHlOlent of the 


fat-liquor has, for the last two or three years, been 
largely replaced by sulplionated animal, vegetable, 
and mineral oils. The sulphonated oil acts as u 
carrier for the animal and vegetable oils in con- 
junction with which it is used, thercl)y effecting 
more complete ixmetration of the emulsion through 
the fibres and resulting in a better nourished and 
softer lea tiler. 

A few further siieclal })oint:8 of liuiKortnnce show- 
ing the progress that 1ms been made in the manu- 
facture of chrome leather in Great Britain may be 
mentioned. 

It was found that, in the original forimila of 
.Schultz, consisting of 5% of potassium blehromate 
and 2\% commercial hydrochloric acid, only about 
two-thirds of the total quantity of blchroniMte is 
converted Into chromic acid, and the nnconvi'rted 
bichromate Is not absorlx'd and subsequently re- 
duced. Considerable economy was eifi'cled by the 
use of a sufficient amount of acid in the first bath 
to eflect the almost complete (*< diversion of the 
hichroinate into chromic ncid. TIh* quantities of 
thiosulphate (t0%) and hydrochloric acid (5%) 
rewmmended by Scliulfz wi're found to lie insnfli- 
dent, and were materially incri‘a.scd. 

Whereas it was customary a f(‘w yeni-s ago to 
use a fresh solution of tliiosnlpliatc and acid for 
each pack of goods, it is now more gmicral to use 
a standing bntli; this lias resulted in considerable 
economy and It is generally conceded lliat the 
finished leather is improved. 

During the past few years great atlmition has 
been drawn to the iniiiortance of the degree of 
basicity of the chrome liipior wlicn processing 
goods by the single-bath method, and to I lie neces- 
sity for adjustment of (Ijis for tlie particular class 
of goods lx*ing taniK'd. 

The influence of th(‘ d(‘gro(* of basicity upon the 
resulting leather will Ix' Ixdto’ uiideistood when 
it is pointed out tliat, whereas the normal salt 
is only absorbed to a v(‘ry small extent by the 
lM‘lt, a basic solution is readily absorbed, and 
consequently the more basic the solnllon I be 
greater will lie the deposition of (iiromknn 
liydroxide on the fibres. When ihe (‘hroine liquor 
Is too basic, the tannage will bo extremely slow, 
there will he a considerable liability of the yiro- 
dnetion of “ drawn grain,” and a liaiilllty of over- 
tanning the grain surface with the conseipient ten- 
dency to proiluce a brittle, “ ern<‘ky,” grained 
leather. 

It lias iK'cn found advisable to commenct' the 
tannage with a more acid liquor and to conqdete 
with a more basi<* liquor, and in lids respect the 
)u-()(*es.s is comparable with t he vi'getahle I aiming 
procivss. 

The chrome leather industry in (j!r(‘at Britain has 
attained very eonsldtu’ahle iniporlanee. Whereas, 
prior to 1tK)0, tiie bulk of the leather muuufadured 
for I lie purpose of boot upixu’s w'as of vi‘gctable 
oiighi, lu-act.leally the whole of the leatlau' used 
in tlie manufaeture of the better (luallty boot 
uppers is now of pure clirome lainiage. (iii'orno 
leather was used to (lie extent of 20% in tlie manu- 
facture of bools for the Army during llie i-ccent 
c.anipalgn. Its beliaviour on active service was all 
that could he desired, and the only reason wiiy a 
nnicli larger amount w'as not employed was on 
ac<*onnt of ihe lack of tanning facilities. 

(iironie-tanm'd sole haither Is iM'iiig made in very 
large quaiiMties. and wiiilst tliere is still a consider- 
able amount of public iirejudice to lie overcome and 
also this method of manufaeture Is not applicable 
to the tanning of sole leather from all ( lasses of 
hides, it ■would upfiear probable that this method of 
tanning will further extend, as the wearing pro- 
perties of chrome leather are gr(‘ntly in advance 
of those of leather tanned with vegetable products. 
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and the tanning process only occupies about onc- 
tiftleth of the time necessary in the latter case. 

It is somewhat curious that this method of tuiiiiiiig 
sole leather has not la^en practised to any very 
large extent in America. One of the earliest objec- 
tions to the employment of clirome leather for so Ic- 
ing boots, viz. the liability to cause slipping wlicn 
in wear, particularly on wet pavements, has lx*en 
almost entirely overcome by impregnating the 
leather with hard w'ax(‘s. This lias the eff»‘Ct of 
still further waterproofing tlie leather and also 
enables it to pick up small ]>arllcl<‘s of grit, ami 
thus minimise the defect just mentioned. 

This paixu’ would be incomplete without refer- 
ence to tile very imtiortant industry which has 
arisen fi-om the <‘hrome tanning proI*(‘ss, rk, the 
manufacture of semi-chrome lealhm*. This leather 
is prepared by first removing a jiortlon of the 
original vegetable tannage from an already taniUMl 
leather by means of a W(‘ak alkaline solution, and 
afterwards re-tanning with a basic cliromium sul- 
I>hate solution or a basic chromium cliloride solu- 
tion; the dyeing, fat-liipioring, and finishing opera- 
tions ar(‘ almost identical with thos(‘ practised on 
r(‘al chrome leath(‘r. 

in the early i»art of IStiS, when Amei ican box calf 
made by the chrome process was (‘xported to this 
country In large (piantities and tanners of calf ki<l 
and othei’s were engaged In extierimetit ing In tlie 
mtinufaclure of chrome calf, there was n (‘onsecpieiit 
decline in the [lopularity of curried leathers, and 
the shoe leather currier, who liad Ikmui iirimarily 
(*ngagcd in the dressing of vegetable lanne<l calf- 
skins for boot-upixr leather, liegan to fear that 
clirome tanning might evcnfiially supidant the 
leather tliat he was tlimi producing and that the 
major jiart of his vocation would b(‘ taken from 
him. 

Experiments wm'c made by siweral British firms 
in the dlr(‘ction of re-tanning V(‘gelahle tanned 
leather, with the oliject of impairing to it certain 
ciiaracteristics of chrome leather, and eventually 
a result was obtained which was suillciently satis- 
factory for th(‘ pr()ces.s to lx* genc'rally adopte<l by 
tin* majority of leather dressers catering for the 
boot-upfH'r leather trade. It was found that this 
li'atlier, no doubt due to tlic iirescinv of tin* tanning 
mordant, was callable of absorbing a greater 
amount of I’hromic oxide tlian was commonly found 
to 1 h* pr(‘S4*nt in a jmre chrome tanned h'athcr. 
Broperly prepared, this l(‘alher has certain chrome 
characteristics as regards softness and ability to 
withst.and the action of boiling water wllinint 
h(*comiiig damaged. Tliis pj’ocess of maimfactnro 
has Ix'eii n.sed on a very considc'rahle scale, p.ar- 
tlculaidy in connection with the manufactuiH* of 
hrown-colonred calf ;ind black side l(*ather. 

This method of manufacture is only common to 
Great Britain and Erance*. So far as the authtir 
is aw'.'ue it has not been emjfioyed to .any exPait 
in other eountrles. This is most probably 
account(‘(l for by the faet that In America and 
Gernmny, unlike Great Britain aiid France, tlie 
mamifactun* of leather is carried thnuigh in one 
works fi’om Imir to finish, whereas in tin* two 
lattei' uK'ntioned connlries it is iinlte common prac- 
tice for tlie nianufaeture to he divided, the tanner 
handing Ids product over to a carrier or leather 
dn'ssi*r to eompl(‘te the nianufaeture. 

The manufacture of semi-chrome leather is also 
]iarticulai-ly aiipllcabk* to employment upon tin* 
large <iuantitles of half-tanned vegetable leather 
lmpoi't<*d from India, wliich is capable of be* Ing 
finished Into a siihstitnte for real chrome leather. 

Tn conclusion, the author would like to make* 
reference* to, and express tlie great obligation of 
this branch of the leather industry to Professor 
Henry 11. Procter, who has, since the inception of 
this form of mineral tannage, been associated with 


the methods of analytical control universalJy 
adopted by chemists six'ciallslng In this Industry, 
and who Is thus to a very considerable extent 
responsible for the scientific advanc(*mcnt of this 
mcMuKl of producing leather. 

Discijssiox. 

The CnxiiiMA.v askctl Professor McCandllsh if, 
when lie spoke of leather produced In 24 hours, he 
n*.'illy meant produced in an S-liour working day. 

Professor McCandlish replied timt ho meant that 
the output was jier working day, which he believed 
in tluit district wms ordinarily about 18 hours. In 
one case the outinit was 1000 <)ozen skins ix*r 10- 
hour day. 

Mr. Giia.nt Hoockk .said tlint it scx'ined desirable 
to I'onsider wlic'llier or not wc had been following 
on altogether the right lines. Tlu* great success 
which the industry had ex|x*ri(‘nced in Germany had 
proliahly lieen very largely due to tlie combination 
of trade bodies Into large organlsal ions, and was it 
not s<miethlng of a rciiroach to us in England tliat 
W(‘ liad ]»rcfcrrcd to conliniu* our individual career 
rather tlian combi ne into ]arg<*r organisations, 
llirough whi('li alone wc could exjiect to get the full 
advantage of scientific assistance? A comparatively 
large manufacturer might still In* disinclined to 
incur I lie very considerable exiM*n.se that a suffl- 
eiciit amount of entirely satisfactory scientific 
assi.stance would cost. But ns soon as a large 
oi'ganlsation <‘xisted, tlie lK*st knowledge could be 
obtained, and a pioiier staff employed. The back- 
wardness of tiic English tanning industry was no 
rcproa<*h to tlic chemist, beenust*, us Iiad been Indi- 
cated by holli authors, tlic progivss that had been 
made in the industry was cntiicly due to chemists. 

The* (hiATUMA.N .said that, wc W(*re ixissibly com- 
mencing to do now wliat wo ought to have done 
10 or 20 years ago. Many firms wore now spending 
up to £.">000 a year in res(*nrcli work connected with 
chrome tanning. He hoix*d and believed that the 
old ultra-eonservative spirit was dead. As to 
whetli<*r it was necessary to (‘ombine on a large 
scale was a question for the various firms concerned. 
He bf'lieved that the trade was now alive to the 
value of ni>pll(Hl science. 

.Mr. Richardson asked wliether, in the opinion of 
Professor McGandlish, it was a commercial possi- 
bility for a business man to pmduce successfully in 
a moderately large way in comiK'tition with the 
great <*ombine. Many tanners had tlieir old family 
i)iislnesscs, which they looked on witli great pride, 
and they <Ud not wish to los<* their iiersonnlity. In 
tlu* iiast they liad moved very slowly, hut there was 
iio doubt they wi*iv moving faster now. To-day 
they had Hk* advantage of lx*iiig able to call In the 
>*xiK‘rt and take his advice. 

Profc.ssor McGANDi.isir gave jiii inslanci* of a prac- 
tical tanner wlio had sucitH'dcd in building up a 
\H*ry large busliic.ss in .\mt*ri(*a from a small ]x*gln- 
ning, without introducing outside capital. Tliat 
firm was now siicnding money on researcli at tlie 
rail* of <'onsidcrahly more than £10,000 a year. He 
did not feel in a position to answer the question 
wlu*ther a small Engli.sh taniior could compete with 
the Anu*ricaii tanner, hut lu* siiould say that the 
chances wu‘re that lu* could <lo so. The chrome 
leather and glacc kid })roduccd by the, small English 
tainu*ry was (*qunl iii ipiallty to American, and 
wliy the article ivas not produced in a larger 
quantity liciv was something for the tanner to 
;inswer and not the chemist. 

.Mr. F. iNNKs said that if the tanners of to-day 
liad been taiiglit .science wlion they were at S(;hool, 
there w'ould have licen more hope of chemists 
getting earlier into the trade. He asked Professor 
McCandlish if tlie firm he had mentioned was re- 
presentative of the indikstry as a whole, or was it 
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an exceptional case? If tanners were to increase 
their production they must make far more use than 
they did now of the scientific men. 

Dr. Saoe, 8p(‘aking of the tralninp: of the younger 
men, said tliat experience had shown that those men 
did best and learnl, most who liad had a practical 
apprenticeship in the trade they were going to 
follow before they wont In for a sclent, lllc training. 
The boy should be turned loose in the factory and 
then he would have a taste for his particular work, 
and would know' what he wanted to learn 
when lie went to eolU'ge. Many were being 
helfKal ill that way by the riOather.sellors’ Institute, 
but he did not think that that opportunity was 
availalde to (uiough young men at the present time. 

The (yirAiiiArAx said that it must, be recognised that, 
there liad not lieen sutlicieut co-ordination betw'oeu 
.science men and the trade. The Leathersellers’ 
Company was quite alive to the position and aw'ake 
to the necessity of co operation. 

Trofessor McCamilisii said that he thought the 
employment, of chemists by American tanners W'as 
gen(‘ral, although the example he had given ought 
not perhaps to be consideixMl an average. Taken as 
a w'hole, American tanners were making more use of 
the chemist tlian English tanners had done in the 
past. The chemist must have a practical knowledge 
of the leather Industry If he W'as to be really useful 
in the tannery. 

Mr. Lamo said that at the Leathersellers’ 
Technical College they had generally adopted the 
prinelrile that it w'us a wrong iirocedure for (he 
hoy to be sent straight from .sehool to tlie Technical 
College, and they had ahvays advi.sed parents in 
that sense. The right procedure wa.s to give 12 
inontlus’ practical training before the boy was sent 
to the College. By that mean.s the la<l assimilated 
some knowledge of the indust, ry of which he was to 
be taught the principles, and was better able to 
grasp the scientific facts iilaced before him. There 
wore two classes of individuals to lx* trained, the 
cheruist who wished to siiecla li.se in leather manu- 
facture, and the youth who was subsequently to 
iK'Como a fonmian or assistant manager, and, ulti- 
mately, to take over a managerial position in the 
works. The training of these tw'o should lx‘ con- 
sidered entirely separately. The chemist should 
go through the university training as a ehemlst 
before he comsidcred the teehulealities of the 
Industry and siieclall.sed in leatlier trade.s ehemi.s- 
try. Whether he .should go info rlie industry 
before going to Leeds University or the T^eathcr- 
sellers’ College w'as a matter of debate; but 
there was no donht tiiat if he were eventually to 
take an administrative position and be armed witli 
a scientific knowiedge of tlie industry, he .should 
have his practical training iKd'ore he got his 
scientific training. 

Professor Mcf^AMif.isir said that at the Tx^eds 
University the pro.siiectlvo student was usually 
advised to s(x*k pract ical extierlence before entering 
on a course of specialisation in leather cheiidstry. 
The University of Ijceds awarded degrees in 
technology, and for a man to obtain a science degree 
in the leather deiiartment it was nece.ssary to take 
a three or four years’ course, of which the first 
year or two was sjient entirely in the study of 
chemistry, mathematics, physics, and so on. Not 
until the la.st two years did he speclall.se In leather 
chemistry in particular. At liceds, in the pa.st, It 
had been more the aim to fit the training to a man 
seeking t*o become qualified as a leather chemist, 
rather than to the man seeking an administrative 
position. At the same time, results had shown that 
a properly trained chemist, if he acquired practical 
experience, did make a good administrator. That 
was true, not only in the leather industry, but In 
other branches of chemistry. If the #espectlTe 


entries for the Leathersellers’ College and the 
U^ather Department at I^eeds were to be taken as 
a guide, they certainly proved that the British 
tanner had awakened to the possIbilitie.s of apply- 
ing science to Industry. Both institutions had 
their capacity entirely tilled for the coming session, 
and had a long waiting list of men wiio wished to 
he admitted. 

Mr. CifALLLS spoke of tlie difiiiMilty tliere bad b(*en 
In obtaining the chromium chemicals during the 
W'ar, and asked if that difliciilty still existed, and 
what was tiie prospect in the future. A little before 
the W’ar they had had dlfiieulty in getting licences 
to permit tlie export of sodium chromate from the 
United States into Canada, and It had been dis- 
covered tliat Canada exported 20,000 tons a year of 
the raw material to make tliat substance, which 
(hey conid not get back. lie also asked as (o the 
posslbilifles of the Pyro Tan proccs.s rivalling 
chrome tanning in the future. 

Mr. BiriiAunsoN .said that ho had found Pyro Tan 
li'ather unsatisfactory. 

The (’lirviHMAX said that (he Pyro Tan process was 
more or less in Its Infancy, iiiere W’as no likelihood 
of its replacing chrome tanning. 

Mr. WoimROFKE said tliat there was a variety of 
reasons wdiy the chrome tanning industry had not 
made more progress in this country. The tanner 
was very eon.s(n’vative, and had not a great deal of 
mile rpri.se. ’j’he chemi.st al.«o had his faults. There 
was no co ordination lietween the tw^o. What he 
helieved wuis Jacking in the tanning industry was 
that there wm-e no jiroeess cliemists, and until wo 
could get some process chemists, or some lanners 
in the trade wiio could tan and also understand the 
language of the chemist, w'o should not make 
progre.s.s. He b(‘Iieved we could make as good 
leather of all kinds in this country as in any other 
country. Aiiolhcr difiiciilly at tiie present time was 
tlie lack of machinery. It seemed impossible to get 
it. Then, what w'a.s w’antod to make the tanning 
industry, and, e.specially, tlie chrome tanning in- 
dustry progress in this country, w'as more co-opera- 
tion between I he tanner and the chemist, and also 
with the other trades. 

Tlie CiiAiiiMAN said that the key-note of the dls- 
cn.ssion had been (hat everybody, whether chemist, 
.scientist, masler, or tanruu', de.sircd a greatiT co- 
ojicration in the fiifnre Ilian (Ii(*re had been In (he 
past. Tiiat W’as the key-iiole of siicces.s. It had 
been illnstrated by reference to tlie unity of the 
nations in fighting the terrible war just; eoiidudeil, 
and, a.s we had sucei'cded by eo-opm-ation tiien, so 
.^’iioiild w'(* noAv succeed in peace. He had no fear 
for the future. The unfortunate thing, as he had 
already remarked, w'as tliat we had started so late. 

Dr. Sauk, said that the application of chrome 
tanning to pigskin had not been mentioned. There 
were many uses to which pigskins might be put. 

Professor MoCandlisu said that a successful 
chemist In a tannery first of all must have the neces- 
sary know’leilge of the work wiiich he was about to 
undertake— as complete a knowledge as possible. 
Second to that he mu.st be a diplomat, because the 
jiolnts mentioned by Mr. Woodroffe were probably 
t rue in every tannery where the employer knew pos- 
sibly very little about (■hemlstry, and the foreman 
knew nothing. As a pioneer leather chemist iii the 
North of England, he (the speaker) knew some of 
the difficulties encountered by a chemist going into 
such a factory. He had to overcome the prejudice of 
the foreman, and at the same time produce results 
satisfactory to the employer. lie had omitted all 
reference to the tariff question in his remarks, but 
the American chrome tanning industry had been 
built up behind a tariff which had remained in force 
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for a great number of years, and only in recent 
years had been taken off. He had been in America 
at the time when chrome leatlier had been put on 
the free list. The removal of the tariff had 
adversely affected the American Industry, and the 
Germ, 'in leather was coming in In large quantities. 
The English tanner had had a real difficulty in 
having to compete with the cheap labour of Ger- 
many on the one hand, and the highly organised 
production of America on the other. These had 
b(‘en severe difficulties to face in an oi)en market. 

Dr. Keane said that many interesting points had 
been raised in the discussion, Including the problem 
as to whether it was best for a man to go to his 
<‘ollege IwTore he entered the works, or inct; versd. 
Tiiere were great advantages in both direct ions, and 
it seemed that with the right man It did not matter 
very much wdiich way he went. Another point ha<l 
been ns to the lack of api)reclation of the chemist 
by the manufacturer, and the lack of appreciation 
of the manufacturer by the chemist, and the lack of 
iuicourageinent of research on all sides. It was the 
same in other industi’ies. He thought everybody 
was pretty much to blame. We must all make up 
our minds to pull together better in the future than 
in the past. The war had shown what could be 
effected by co-oixTation ; in t\ Nallonal reconst ruc- 
tion we bad to carry Into .science and industry the 
co-operation wa‘ had followed during the war. 


CONFERENCE ON RECENT DEVELOP- 
MENTS IN THE FERMENTATION 
INDUSTRIES. 

In the afternoon of '’I'inirsday, .Inly 17th, a Con- 
ferenet* on Recent Developnauds in tlu; FeriiKUi- 
talioii Indu.stries was held at lh(‘ Goldsmiths’ 
Hall, the chair being taken t)y Sir .James J. Dobhie. 

Tlie (’iiAiuMAN, aft(‘r toucliing uixm the early 
history of ferment(‘d boverages, ree.MlIed the state- 
ment, wldeli w;is ijrob.ably substantially true, that 
no Million or tribe liad Ikhui di.seovered whieli did 
not use a fermenled K'verage of some kind. Gliina 
and .Tapiin produced sake from rice, India and 
tropical Afric.a hiid fernientcd palm juice, the Zulu 
and Ollier South Afrlciin tribes made beer from 
niaiz(‘ and millet, while in Central Asia and the 
Russian stepiies fermented milk or koumiss Avas 
in general use. Tlie vjist extent of the fermenta- 
tion industry engiigtd in the manufjicture of these 
alcolioiie beverages might \)o gathered by a perusal 
of the official ridurns of our owm and other 
European countries, the United States, and the 
principal Rritisli dejiendoncles. From tlicse it 
aptKaired that the average annual production of 
Avlne was about 4500 million gallons, requiring for 
its manufacture over 50 million tons of grapes. 
Of beer over (1000 million gallons was produced, re- 
quiring from five to six million tons of grain. 
Spirit amounting to over 450 million gallons of 
pure alcohol consumed about 5,000,000 tons of 
potatoes, over 4,000,000 tons of grain, and about 
2,000,000 tons of molasses, syrups, and graiK\s. 
These figures refi*rred only to the fi'rmented 
liquors Rubjoet to fise.al control In the countries 
mentioned, and If those produced in other coun- 
tries, such as India, China, and Japan, were In- 
cluded, the totals would be greatly Increased. 
Notwithstanding the enormous production of these 
fermented liquors It warn curious that their manu- 
facture, even in the most civilised countries, still 
largely followed the empirical methods of thousands 
of years ago. It was only In quite recent times, 
mainly owing to the work of Pasteur and his suc- 
cessors, that the chemical and biological factors 
Involved In the processes employed had begun to be 
understood, and, as yet, only a small portion of the 


wine and beer produced was manufactured under 
efficient scientific control. It was more than a 
thousand years since the alchemists had succeeded 
in extracting spirit or alcohol in a comparatively 
dilute form from wine, and the use of alcohol except 
for medicinal or drinking purposes was quite a 
recent develofiment. The invenliou of the Coffey 
still and similar fractionating apparatus had made 
possible the production on a coniim'rcial scale of 
alcohol of sufficient conceni ration to permit of its 
use for lighting, heating, solvent, and many other 
important industrial purposes. The yeast industry 
was naturally closely liound up with the production 
of alc(dio], which, indeed, w.is in many cases only 
a by-product of yeast mamifaclure. During the 
w'ar the quantity of yivist produced from a given 
quantity of grain laid been doubled without any 
considerabki loss in the amouril of alcohol pro- 
duc*e(i. Incidentally it might be imted that the cost 
of industrial alcoliol had bixui reduced by about 
one half owing to the coiicurrc'nf, production of 
yeast. Ethyl alcohol might now be produced from 
such compounds ns cthylciK' and ac(;tylene or even 
from its elements; but so far these processes had 
not proved successful on a manufacturing scale, 
and the time still seemed far distant when the pro- 
iluciion of alcohol would cease to he the principal 
fermentation industry. The manufacture of other 
important commercial products, such as acHitic acid, 
dependent on fermentation methods, had only quite 
recently been subjected to control on scientific 
principles, and the raiigi' of ihe “fermentation 
indusirics ” would be extendiMl as the result of re- 
.search. Before the war the manufacture of butyl 
alcohol laid excited niucJi interest in connection 
with tile production of artificial rubtier, and, under 
the stimulus of war, the imniuf.-ictiire of acetone 
had become a national wncern of tlie first Imiior- 
ta nee. 

THE MANUFACTURE OF ACI7rONE. 

DY COL. Sin EUEDKIUC NATHAN. 

Urofessor T^ouis in his rirosidcntial address re- 
fiTred to tlie work done during the war in con- 
nection with the production of acetone, and I pro- 
l)oso to give a v(u\v brief historical retrospect and 
to mention one of the new processes which realised 
considerable supplies. 1 will leave ]\Ir. Amos Gill, 
who Is much bolter qualified than I am, to deal 
with the bacteriological as/iects of tlie manufacture 
of awtorie by feniientatlori. 

The Rritisli S(‘rvice explosive, cordite. Is a 
gelatinised mixture of uitroadlulose and nitro- 
glycerin wJtli a ixTcentage of mineral jelly; the 
solvent used for gelatinising the earlier varieties 
of cordite is acetone. 

Before the war the main sources of acetone 
were the United States and Austria, in which 
countries It was iirodiiced from acetate of lime 
nmde^ by treating acetic acid with lime. Acetic 
acid itself is obtained by the destructive distil- 
lation of hard woods in iron retorts. 

Austria otaised to be a souree of acetone wht'u 
war broke out and tlie Uniti'd States became the 
only source of supply, tlie quantity produced in 
this country iK'ing practically negligible as com- 
piired with the large and rapidly increasing re- 
quirements of this solvent for liie manufacture 
of cordite, and later on for aeroplane doiie. 

Steps Avere therefore taken augment the 
American output from acetate of lime, and in 
addition a contract was placed with a firm who 
adopted a process for making acetone from vinegar, 
but although the iirocess proA'ed a success up to a 
point the yield was jwor and the price was very 
high, and it was eventually abandoned. 

Two other methods of producing acetone fbrmed 
the subject of much experimental work. Both were 
catalytic processes ; In one alcohol and In the other 
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calcium carbide were the raw materials employed. 
The former process, suggested by Dr. Perkin, was 
worked out by Messrs. Joseph ('rosfleld & Sous, 
of Warrington; the latter i)nx‘es8 was the result 
of experhnenis con(1uete<I at the McDill Universily 
of Montreal, and was worked by the Canada 
Electro Product s Co., of Montreal, the calcium 
carbide iMdng .supplied by I lie 8Iiawiriigan Water 
and 1*0 wer Co. Acetone was successfully produced 
by both these linu.*!, but when the requirements 
of acidic acid for aeronautical purpo.ses b(‘caiue 
very large it was necessary to stop the process, 
which was a three-stage one, at I he .second or 
acetic acid stage to provide the necessarv nuantl- 
tles. 

Yet anoflior proces.s for tiie manufacture of 
acetone i.s tliat known as llie Weizmann proc(\s.s. 
In tile .silling of 191.^) Dr. Weizinann, of Man- 
chester Universily, brouglit to the notiiv of the 
Admiralty liis laboratory experiments on the pro- 
duction of acetone by bacterial fermentation from 
maize or ottier subst.ances containing .‘starch. The 
process was generally siniiJar to oni' wliich had 
been in oiierntion on a .small .scale at the factory of 
the Syntlietic Products (^o. ,at King’s Lynn since 
early in 1012, init in this case ixdatoes W’cre the 
raw material emiiloyed and the bacteria were 
those of Prof. Fernbacli. Ibifortunately many 
difficulties were encountered in working the iirocess 
at King’s Lynn on a manufacturing scale and very 
little acetone* was produced. 

Steps were taken to carry out largi'-.scale exfieri- 
ments on the Weizinann process, for wlilcii purpo.se 
semi-manufacturing scale idant wa.s fitted up at 
Messr.s. J. & W. Nicholson’s Distillery at Promley- 
at-Pow, and at the .same time arrangements w'ere 
made to carry on re.search work under Dr. 
Weizmann at the Lister Institute. 

The Lister Institute research work anil tlie (‘x- 
Iieriments at Me.s.srs. Nlcliolson’s Distillmy, which 
w^ere conducted on a gradually increasing scale, 
proved that the pro(‘('.ss, if <*arrl(‘d on under proper 
conditions, would produce acetone on a manufai*- 
turing scale, and it, was decided by the Admiralty 
to erect a i>lant at tile Uoyal Naval Cordite 
Factory for the production of acetone by this pro- 
cess. The factory was duly completeil and acetone 
was made very satisfactorily so long as raw 
materials were available; damaged rice was mainly 
used. 

It was al.so decided by tiie Ministry of Munitions 
to adapt some of tlic .spirit di.stillerles for the pro- 
cess, and tliree in London and three in Scotland 
were selected. 91’lie (Jistillerie.s at Bromley-at-Pow 
and at Ardgowaii, near CreeiUK k, were the first to 
lie eompletecl, and the difficulties encountered at the 
.start were being successfully overcome when It 
became necessary, owing lo the shortage of grain, to 
abandon the mannfacture of acetone by this process 
at the distilleries. 

The failure of the Hynt belie Products Co. to 
produce acetone in any quantity from potatoi's 
resulted in their King's Lynn factory bidng taken 
over by the Ministry of Munitions and led to the 
substitution of grain for potatoes and to the use 
of the Weizmann bacteria. Tlu'.se changes had 
good results and a satisfactory output was oli- 
taliiod. The factory, howi'vcr. was a small one 
and manufacture from grain was stopped early in 
1918 a.s by that time the acetone requirements 
were of lo.ss importance than the conserv.-itloii of 
grain for food purposes. 

The usi* of horse chestnuts having lK;eu siig- 
ge.sted as a sourci* of acetone in viiw of the fact 
that they contain a considerable proportion of 
starch, cxi>erlincnts w'cre carried out at the Lister 
Institute which indicated the proliablllty of horse 
chestnuts being suitable for the jmrpos^ Arrange- 
ments were therefore made to conect hoi^ 


che.stiiuts during the autumn of 1917. When a 
start was made with them at King’s Lynn ou a 
factory .scale, the difficulties attendant on their u.se 
became apparent, but these difficulll(*s were in a 
fair way of being got over when it was decided to 
close down the factory. 

It Wins, however, established Hial for the suc- 
cessful fermentation of lior.se chestnuts the follow- 
ing conditions are essential :—(l) J'im nuts mu.st 
he of good (piality: (2) they should be dried to a 
moisture content of not less than 1%; (.‘1) they 
should bo ground to as line a meal a.s iKjssible; 
(1) the moai sbonld be as free from husk ji.s 
po.s.slblo 

The mann fact lire of acetone by the Weizniium 
proce.s.s atlainoil the grente.«t success at llie factory 
of Hritl.sh Ai'etoiie.s, ’roronto. Ltd., in Canada. 

During the early part of 1919 the directors of 
Messrs. (Jooderham and Worts’ Dislilli^ry and of 
the (Jeiieral Distilling (’o., of Toronto, generously 
offered to place their plants at the dlspo.sal of the 
Ministry of Munitions for the production of 
chemicals during the war. Tlie plants were in- 
six‘cted by officinis of the imi»erial Munitions 
Board of Canada, and .seemed to offer inost of the 
nece.s.sary apparatus for the successful carrying 
out of the Weizmann process on a large scale. 
An engineer, a (*heinisl, and a bacli^riologisl , who 
was .specially trained at the Lister Insiitiite, wm-e 
.sent out froin England to ()rgani.se ;in<l carry out 
the work from the lochniejil sidiv <!olonel 
Gooderham and his son placed their services at the 
(ll.spo.sal of the Ministry and acted throughout as 
manager and a,ssistant, manager respect ively : the 
sucivss which was .•ittained was in great measure 
due to them. Tlu* plant started to work in .laiiiiary 
1917 and contirined in oixration until llu* signing 
of the armistice. At the start thiu’e wen* nine 
fermenting ves.sels, each of .'JO.dOO gallons f‘a))a<*ity; 
si>vcn more were added in the early part of 1917 
and six more in 191H, making 22 in nil. and an 
output of nearly 290 long tons a month was 
reached. 

In view of the largi* ri'Ciuiremiuils of s(dv(‘ii(s 
generally, due to the increase in t he out pul of 
aeroplanes, steps were taken tow.ird.s the end of 
1917 to provide additional suiiplii's of acetone in 
the United States. With this object Colonel 
Gooderham vi.slled Ainorica, and in due counsi* re- 
ixirted to the British War .Mission on (hi* advan- 
tages of I hr pl.iiit of the Coinmeicial Distilling Co. 
at Terre Tl.iute, Indiana, for eoiiviu'sion for the 
luamifueture of aeetone by tlie Weizmann pi-ore.ss. 
As a result the plant was purchased early in 1918 
and converted into an acetone factory. lu the 
spring of 1918 it was deciilcd by the llnllod St.iles 
authoritI(‘.s to acquire another distillery for the 
same juirposi'. and th.at of the Majestic DisIlHing 
Co., al.so at Terre Haute, was purchased and its 
conversion started. The Commereifil Di.stllling 
(>>.’k plant commenced production in May 191 S. that, 
of the Majestic Di.stllling Co. in Noveinbm* 191S. 

In the fermentation of maize or other substances 
containing starch by the Weizmann process, .leeloiie 
and butyl .‘ileoliol are produml in I hi* proportions 
of approximately one part of acclonc lo two of 
butyl alcohol. 

As butyl alcoliol ha<l only a rcstrictisl u.'-e both 
for war and industrial piirixisos, experiments were 
started liy Dr. Weizmann In order to dcvidop a 
jiroce.SH for converting normal butyl alcohol into 
mcthyl-ethyl-kclone which. In the juire state, is 
equally suitabk* as acetone for the manufacture 
of cordite. The process, which was a catalytic 
one, was worked out on a laboratory .scale and 
promised to give good yields. An experimental 
plant was erected at Toronto early In 1917, and ns 
a result of the operation of this plant a suitable 
type of large scale catalyser w'ns evolved. Samples 



Vol. XXXVill.. No. 14.3 


GILL.— THE ACETONE FERMENTATION PROCESS, 


278 T 


of mcthyl-e thy 1-ketone were made to enable testa 
to be carried out with it In the manufacture of 
cordite. The results of these tests being quite 
satisfactory it was decided to erect a large scale 
plant at Toronto which, however, only commenced 
suewfisful oi)eration just bt'fore the signing of the 
armistice. 

The results ohlained during the war, especially 
in t'anada and the United States, have proved that 
acetone (*an be produc(‘d .successfully on a larg(‘ 
maiiufacturliig scale by the fermentation of sule 
stances containing starcJi. d'he process cannot, 
however, h(‘ con.sidenal as a commercial one likely 
of being capahK', of conqxding with the production 
of acetoiu* hy the dostrucllve distillation of wood, 
lK>(‘aus(‘ of the relatively high cost of the raw 
material and the fact that the production of every 
part of acetone involves the ])roduction of two 
parts of butyl alcohol having very little value for 
imlustrial lairposes, at all (‘vents at th(‘ present 
time. 

THE ACETONE FERMENTATION PROCESS 
AND ITS 'rECHNlCAL APPLICATION. 

HY AMO.S UILl,. a. SC., A. 1.(1. 

Th (5 micro-organism used by Dr. C. Wci/.maiin 
for the production of at'otone and butyl ahxdiol 
from cereals containing stai'eh is a bacillus of the 
long rod lyix', which is stained readily with earbol 
fuehslu, but only lightly with metltylene blue. 

Spore formation takes phmi by slight expansion 
of th(‘ organism in the centre and cons(‘<iuent trans- 
parency, the linal spore being oval in shap(‘, vvitli 
only the envelope tnking the stain. Spore forma- 
tion taice.s i)lae(‘ .‘it an early stage when conditions 
are unsuitable, and in a young culture the presem-e 
of a considerable number of sporiiig forms Is 
regarded as a bad sign. In a vigorous culture spore 
formation will not take place' much before Uie 
lapse of 20-24 hour.s. 

dTie cultivation of the bacilhis in the laboratory 
does not entail any spi'cial conditions other than 
those usual to bacteriological work. Growth 
oc(.‘iirs leadily in various liquid media, that which 
was used most, freeiuently being 5% maize masii. 
Many attemiJt.s have been made; to produce a suit- 
able solid inedinm. It was possible to ivar colonies 
on a solid iiK'dinni made up by adding 2% of agar 
to viartially fermented maize luasli. This, however, 
was not always successful, ;i good d(:*al depending 
upon the c<»ndilion of the maize mash, e.specially 
with regard to acidity. The nmst snituble masli 
for this pnrposi* was one wlucli had Ix'di fermenting 
about 10 or 12 liours and liad reaclmd such an 
acidity tliat 10 1-2 c.c. A/IO sodium liydroxide 
was reqidred to neutralise JO c.c. of the mash. At 
the factory in Toronto, A. E. Gooderliam Inis pro- 
duced ;i lin'd ium which he says gives excellent 
results with tiie Weizmanu culture. The recline Is 
as follows ; To 1000 c.c. of >vort of sp. gr, I’OOS 
add 1% of gelatin, 1% of calcium carbonate, and 
2% agar. Ile.at gi'utly, lilter, sterili.se, and make 
up Into tubes. Use for shako cultures, and in 
making dilutions use an old culture (containing 
spores. Vegetative forms will not grow on this 
iiK'diuin, but spores give rise to large colonies of 
healthy bacilli In hours. Attempts to prepaix* 
plate enltnres with this medium have been 
uinsuccessfiil. 

Tlie application of the process on a factory scale 
presents many interesting points, and a few notes 
on the general metliods employed may be of 
interest. 

1'he first Important point is the preparation of a 
regular supply of good culture for the factory. In 
practice samples of about 10 c.c. were taken from 
cultures which were known to be In good and 


vigorous condition and were put into thinner con- 
stricted fnlx's and allowed to sporulate. The lube, 
was then drawn out to a caidllury just above tb(^ 
cotton wool, evacuated, and sealed oil. In case 
tubes of spores luive to l)e carried from place to 
place it is convenient to seal off at the constriction, 
so that there is no cotton wool plug. This is rather 
inconvenient when opening the tubes. An alter- 
native iiietliod of ki'(‘plng spores is to put them 
down on to tlui sterilised sand (fri'cd from lime, 
Iron, and carbonates by boiling with hydrochloric 
;i(d(l and wasldng till neutral). About 2 c.c. of 
liquor (joutnining spores is dropped on to the sand 
in a slerile test tube and tlie plug replaced. The 
.sand is then dried in vacuo, the tube being sealed 
when the sand Is conqiletely dry. This method has 
the advantage of iiivscrvlug the spores in a dry 
slab* and thus elimiiialiiig tlie possibility of decay 
of tlie (_‘ell wall through coutaet with the acetone 
and Inityl alcohol in the liquor. Spores are snp- 
[lo.sc'd l(» keep indetinltely on sand; but this state- 
ment must Ik' tak('n with a certain amount of 
reserve, sinc-e it is not more t.luin 2 years since the 
inetlnxl was introduced. With reference to the 
lu-eservntion of si)ores in their own liquid, I have 
raiml a culture which gave satisfactory results, 
both in tlie Jaboratory and In the factory, from a 
tuix' which had been kept for eigliteen months. 

In starting up a culture for the factory, 2—5 c.c. 
of liipior containing spores was imjeulatod after 
jjasteiirlsation into about. 100 c.c. of sterilised 5% 
maizii mash, in C'ase of sand cultures, the whole 
contents of om* small tube were used. The tube 
was placed in a desiec’ator, which was evacuated 
and tlieii put into an incubator kept at 87® C. The 
lU’(‘paration of the sterile maize mash n^quired cou- 
sUI(‘rabI(‘ care owing to (lie tendency to form cakes 
or balls of maize meal, which might contain an 
nnsti'riie <*ore. Tin* most rellalile method was to 
in.'ish the maize with warm water until tliere. were 
no lumps, bring to the boil in an open vessel, and 
then “ tube out ” and sterilise for 2 liours at 
2 at inosplK'iN'H pressure. The masli must be well 
stirri'd during the “ tubing (jiit " oiH*ration In order 
lo si'cnre an even dislribntlon of the maize skin, 
whicli (^)ntains tlie iirolelns and is necessary for 
fermentation. With glass ai»paratns and compara- 
tively small amounts, 2 hours at 1 atmosphere, or 
1 hour at 20 lb. will proRably yield a sterile 
mash, hut on the large setile 2 hours at, 80 lb. was 
found to give the best results and this was adopteil 
throughout the process for the sake of uniformity. 

The object of i>asteuriKing the liquid eontaining 
tlie spores Is to kill tlie vegetative forms, which 
would inuiKxliately germinate but give rise to a 
W(‘ak enlture. Vegetative forms have bt'cu known 
to persist for as long as six nionlhs, although at 
tlie end of that time they were very unhealtliy In 
appearance. 

Signs of gennination nsnally ajqH'ar after about 
24 liours and the mash is generally fernumtiug 
vigorously by tlie (‘iid of 4S hours from the time of 
iimcnlation with .spores. At tills stage the culture 
generally has an irregular npix'aranee and contains 
many “ involution ” forms, which, however, dls- 
api»ear on carrying over tiie cultnri'. 

The method u.sed for (‘arryliig over ” was to 
remove about 1 e.e. from a ilgoron.sly fermenting 
(‘ulliire tnlx' and inocnlale this info another tube 
('oiitaiiiing about 100 c.e. of sterile mash, the 
Inoculaiit iK'lng iiitrodiici'd at the bottom of the 
tube. The eonleiits of tlie tube are then Incubated, 
prefi'rably in a vacuum, sinci' I lie IVY. is essentially 
an anaerobic bacillus. After a further 24 hours 
have elapsed the (Uiltni-e is again ready for carrying 
over. 

After 24 hours the organisms should be uniform 
In length and staining power, and will have 
arranged themselves in groups of four or five, 
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parallel lengthwise. These groups are formed by 
the organisms dividing and slipping past each 
other. In the earlier stages of the fermentation 
many chains of organisms, end to end, are found. 
The presence of obalns after about 21 hours is a 
sign of a sluggish fermentation, caused by lack of 
motility on the part of the bacilli. In a 24-hour 
culture there should also be a few spores, or 
sporulating forms, but the presence of a large 
iiumbc'r Is a sign of ba<l physical conditions, and 
this will pi'obahly be confirmed by determination of 
the acidity of ihe mash. A normal culture at 
21 hours siiould recpilre about 4-0— 4-5 c.c. of N/10 
sodium hydroxide to neutralise 10 c.c. of the mash. 

I shall refer to this acidity later. 

The i)resence of organisms which differ in thick- 
ness from the normal bacillus is to Ik‘ regarded 
with suspicion. We liave f<nind that in many case.s 
the normal organisms show great variation in 
length, but only in rare cases do (hey vary in 
thickness. Incubation at higher than normal tem- 
peratures produces swollen forms, but in these 
cases the whole culture is affected. In the first 
generation or two from (he spore tub(\ it is common 
to find “ involution ” forms— swollen and distorted 
in shape, but these usually disappear after the 
culture has been carried over two or three times. 
If not, the culture is rejected. 

Assuming a culture to Ix^ normal in general and 
miero.scopic appearance and acidity, one tube con- 
taining a hundred c.c. of this is used for the inocu- 
lation of a 2-gallon pail. The design of a suitable 
pail for anaerobic culture w</vk under sterile con- 
ditions is a ditricult nialter, ajid one which would 
prove perfectly satisfactory in mse has not yet 
upfRairod. The ])ails in u.se at King’s Lynn were 
easily handled, hut had several disadvantages. 
The pails were made of aluminium and the mash 
was introduced through an opening in the top, 
which was closed by a 2-inch screw plug. One tube 
readied to the bottom of the pail, and the other 
ended just below the surhice. A rubhcT tulx( 
closed by a screw clip was affixed to the longer tube 
during the sterilisation, while an open rubber tiilx* 
on the shorter served to let out the steam. An 
air filter was inserted in tills rubber tube when 
the pall was taken out of the nuttxlave, and as it 
cooled down sterile air was drawn Into (he space 
at the top of the pail. In inoculating a seed tank 
from the pail the culture was drawn into the former 
by reason of the diminished pres.sure above the 
mash. There wore several disadvantages with this 
pail. (1) There was no thermometer pocket, so 
that the temperature of the mash in the middle of 
the pail was never known definitely. (2) In inocu- 
lating the pail from a tube, the 2-inch plug had 
to be removed and the inoculant poured in. The 
pall was then shaken in order to mix the inocnlant 
with the mash. This was open to two objections, 
viz., thfit there was considerable risk of infection 
in inoculating the pail, and that on shaking the 
mash and inoculant together, some aeration of the 
mash took place, which has been shown to he detri- 
mental to the fermentation. (.3) The 2-ineh plug- 
hole, while large enough to permit of infection 
entering during inoculation, sometimes prevented 
the thorough cleaning of the pail. (4) The inlet 
tube was liable to become choked during the 
inoculation of the seed tank and often caused 
trouble. 

In spite of these objections the pail gave more 
satisfactory results than others which were tried. 
At the di.stillerles a 1-gallon pall was in use. The 
whole top of this lifted off, and there was con- 
^ slderable difficulty in keeping the joint air-tight and 
so avoiding infection. 

A. Appleyard, of King’s Lynn, designed a pall 
which was very good from a theoretical point of 
view, but In practice it was raosi dlfflcnlt to 


manipulate. It was spherical In shape and 
was fitted with a pressure gauge, gas outlet, and 
an outlet to be used for inoculation. A ther- 
mometer pocket w’as also provided. The advantages 
claimed for this pail were (1) being spherical, it 
could be cleaned easily and there would l^e no 
corners in which pieces of maize might lodge and 
ixn*haps cause infection; (2) the inoculant could 
i>e drawn In under vacuum, and as the fermenta- 
tion proceeded a certain pressure could be main- 
tained on the pall. This would be a decided help 
in the inoculation of the seed pot. (3) Anaerobic 
conditions would be maintained. 

The main difficulty was on account of the narrow 
bore of the inoculating tube, and in practice this 
invariably became dioked. It should be possible to 
make alterations to the tubes so as to overcome this 
difficulty aud the advantage of maintaining 
anar‘rol)lc conditions would be a decided one. 

In the technical application of the process, the 
question of the pail culture is one which needs care- 
ful consideration— as this is the last stage of 
laboratory development. In all factories in which 
the process has been worked special care has been 
taken in securing sterility in the palls, as infection 
at this point is most serious. As a matter of 
factory routine it is useful to blow steam at inter- 
vals througli the pails (sifter cleaning them). This 
Is not absolutely necessary, hut it is an extra 
precaution, which costs very little, and certainly 
does no harm. 

A 2l-liour pull culture is used for the inoculation 
of a seed tank. At the King’s Lynn factory the 
seed tanks were steel vessels, with no enamel lining. 
The use of tliese vessels succt'ssfully exploded the 
idea that the organism would not work satisfac- 
torily ill contact with Iron. The Bub vessels intre 
duced into some of the factories were made 
aluminium, and wore certainly oa.sy to cloan ft^id 
keep clean, but a 000-gallon aluininiuni vessel, unle.ss 
made of very stout material, cannot be sterilised at 
high pressure, and In any case is costly. Steel 
vessels which would withstand 15 or 20 lb. pressure 
could be thoroughly sterilised and also had the 
advantage of withstanding a vacuum, so that when 
the mash entered it was not niR’ossary to provide 
elaborate arrangements for filtering air into the 
tanks. Even though (he air w^ro thoroughly 
tiltered in such cases, there was the disadvantage 
of aeration of the masli, which was proved to be 
detrimental to the ferinentatlon. Again, the 
charging of a seed lank under vacuum makes the 
inoculation from a pall an easy matter, all tliat is 
neces.sary being to connect the tube and open the 
valve. 

The preparation of tlie mash for the seed tank.s 
was carrieil out as follows : 5(1 stones of finely 
groimd maize was ma.shed with warm water and 
run into a cooker and the volume made up to 1300 
gallons. The mash was stirred all the time and 
steam was passed In until the boiling point was 
reached, a tap being open at the top to allow air 
to escai>e. This mash was kept at the boiling point 
for an hour, to emsure that all the starch granules 
wore broken and also that all air had been driven 
out of the vessel. The pressure was then raised 
to 30 lb. and this was maintained for 2 hours. 
The final volume of the mash was approximately 
1()00 gallons; it was divided equally between two 
seed tanks, being blown Into them by steam 
pressure, aud cooled to 37° C. on the way. The 
cooler is an important part of the system, and from 
the point of view of fermentation must satisfy three 
conditions. (1) The sterility of the mash must be 
preserved. (2) The temperature required by the 
organism must be easily attained. (3) The cooler 
must respond quickly when slight changes in the 
temperature of the stream of mash are desired. 

The cooling system In use at King’s Lynn was 
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simple In design, but very effective and had the 
great advantage of being e^isily sterilised. The 
coolers were upright coils of copper pipe 2 inches 
in diameter. Mash was blown in at the bottom of 
these and passed out at the top, and a stream of 
water llowed over them. Steam at high pressure 
could be blown through the wdiole length of pipe 
line and cooler. This was always done before the 
coolers W(‘re used, and If at any time they were to 
be in continuous use, it wm.s done at Intervals of 
about 4 hour.s. In this case it had the advantage 
of clearing the cooler of mash which might be 
clinging to the sides; the time taken for this was 
soon regained owing to the increased cooling power. 
The coolers for the large fermentation tanks wx^re 
exactly similar. 

Before charging a seed lank with mash it w'as 
sterilised by stxsain at lb~20 lb. pressure for 

2 hours, and a current of sleam passed through all 
valves and cocks. All valves and cocks should be 
cxnndned carefully after each fermentation, as 
slight leaks in these, especially at the .seed tank 
stage of the proc'ess, may cause much trouble 
through the entrance of infecting organisms. 

The contents of a seed tank w'eie inoculated with 
one pail of cultiire—thi.s having been previomsly ex- 
amined for acidity and for infection and general 
state of the culture. At various factorie.s different 
amounts of inoeulant were used. VV<‘ found that 

3 gallons wuia sufficient to use on an 80()*gallou seed 
tank, and that the seed ’would be tit for u.se about 

hours afterwards. 

The mash for the fermenting tanks w.is made in 
the saim‘ way as that for the seed tanks, but was 
msualiy prepared so as to contain about ()% of maize. 
The fermenting ve.s.sels 'wei’e of ,3000 gallons charge 
capacity, and tlie cookers used sui»plied two tanlvS 
wdth ma.sh at one charging. Tlie cooking and steri- 
lisation of this 0000 gallons of ma.sh was a problem 
re(nilring careful handling. 

Tlioro are l.hroe essentials for a good cooker: 
(1) (li(‘ stirring arrangement must be good; (2) the 
steam Inlets must be well distributed; (M) ,an accu- 
rate pressure gauge or tluTinometer should be fitted. 
With these conditions satisfied, the m.a.sh can be 
thoroughly cook(‘(l and sterlli.sed, but with any one 
of tliein missing tlie result is uneertaiu. 

The mash was blowui over from f.he cookers to the 
fermenting tanks, through coolers similar to those 
in use for the .seed tanks. 

The qiie-stion of the amount of inoeulant to be used 
has been the cau.se of much argument. Some 
workers assert that a system could be evolved 
whereby seed Is fed by the mash rather than the 
inash fed by seed, and by this means claim to effect 
economy in time by effeefing quicker fermentatious. 
Others .say that the smaller the aiiiouut of Inoeulant 
the better, arguing that, by introducing large quan- 
tities of inoeulant, considerable amounts of aetffone 
and butyl alcohol are introduced, and these have a 
retarding action on the fermentation. My experi- 
ence at King’s Lynn w'cnt to show that the Ix^st 
results were obtained by the use of 200 gallons of 
seed on a .300()-gallon fmanentlng vessel— or about 
0it% of Inoeulant. A normal feimientatlon was com- 
pleted In .30 to 30 hours, the end of the formeutatlon 
being decided by the cessation of gas evolution. 
At King’s Lynn fermentations wxre rarely complete 
in less than 2S hours, but the Canadian workers 
claim to have completed large numbers in 21 to 
27 hours. 

The maize mash before inoculation usually has an 
acidity such that 0o-~ 0-5 c.c. of A^/10 sodium 
hydroxide Is required to neutrn li.se 10 c.c. of the 
mash. After the fermentation begins the acidity 
of the mash rises gradually to a maximum of 4 0— 
4-5 c.c. and then begins to fall, the final acidity 
usually being In the region of 2 c.c. During the 
fermentation a mixture of approximately equal 


volumes of carbon dioxide and hydrogen is evolved ; 
the maximum gas evolution Is reached some time 
after the maximum acidity. A sign of a good fer- 
mentation Is the sudden fall in gas evolution. From 
a 3000-gallon fermentation tank the total amount of 
gas evolved during one fermentation is about 9000 
cub. ft., and at Its maximum about 800 cub. ft. per 
hour w^ould be evolved. Tills eorre.spouds roughly 
with the results of the Canadian workers, who 
calculate on about 5 cub. ft. ficr lb. of maize used. 

On completion of tli(‘ fermentation the liquor was 
Immediately sent over to tlui still— a double column 
continuous still by Blair, Campbell, and Mer>eaii of 
Gla.sgow. The still w^as fed from a wash storage 
tank. The object w'as fo get the w’.ash out of this 
tank fairly quickly, as experiment has shown that 
after I ransterenei* lo the stovagi'. tank there was a 
loss of acetone imrlly due to ('vai)orntloii, but more 
particularly owing to file deennipositlou of the aci‘- 
totic and the increase of llie acidity of the wash. 

So ninch may be said lo be a genei-al description 
of the process w'ork, without: inncli referenci; to the 
ditllciilties which arose during the working. These 
I propose to di'al with now’. 

A great source of troiibk^ and anxiety in the 
earlier days of the pro(*es.s was the repeated slug- 
gi.shness of the fiMunentation. This phenomenon 
appears after 4 or .'S generations in culture tubes, 
even when using perfectly puj-e ciiltui'cs and grow- 
ing under anaihobic conditions. Many disintegrat- 
ing forms blit very few spores ani visible in the 
slides, and in the factory the fermentations require 
almost twice the iionnal time, Several methods 
wxre tri(‘d to .avoid this diflieiiKy. Different media 
were' eiiiidoyod at intervals of one or two genera- 
tions. The one wliicli I found to give the best 
results as regards re-invigoration of the culture 
was a mash made up lo tin* strength of 5% total 
solids, consisting of a mixlnn' of 90% of flaked or 
ground rice ami of oatmeal. Cull nres growm on 
this inediinn had a very pl<'.asiiig aT)pearanee, the 
organisms being straight, sharply defined, and In 
typical groups, and by carrying over for one or two 
generations on this inodiiim I In.' cull lire was cer- 
tainly improved. Chiefly, ho\v('ver, It \\'as possible 
to preserve strongly fermenting eiillurt's by dis- 
carding tubes at intervals and starting from an 
old culture containing spores, usually from three 
to six weeks old. This was done about twice a 
week. In two generations, starting from such a 
spore culture, a vigorous, rapidly fermenting cul- 
ture is obtained. 

The question of suitable palls for this type of 
W’ork W’as discussed earlier. Aluminium pails were 
used In most of tlie factorie.s, but in Canada satis- 
fa(‘tory results w'ere obtained wltli copier vessels. 
A di.stinet advantage in a pail would be a suitable 
arrangomeiit for withdrawing a sample of the cul- 
ture without exposing the rest of the contents to 
Infection. Iii factory work a slide of the pail cul- 
ture, with a record of the acidity, .should be kept 
until the comTilcIlon of the fermentations for which 
that pail is responsible. As a rule the purity of the 
culture is always maintnliied ui» to this stage, be- 
cause everything has biM^n done In the laboratory 
under more or less ld(‘al conditions, and It w’as only 
on very rare occasions that Infection was found 
iK'fore the seed tank stage. 

Throughout the account of the process I have 
tried to emphasise the necessity for working under 
sterile conditions. This is admitted by all workers 
on the process to be a most important point, and 
experience show’s that the success of the process 
deixmds almost entirely on the sterility of the condi- 
tions under which it Is w^orkod. 

In factory w’orklng the infecting organisms fall 
Into two classes: (1) Those which enter wdth air 
through leaky glands, valves, or cocks; (2) those 
which are present In the raw material and are not 
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(‘xterrainated during the sterilisation process. 
With regard to the first class, it may be said that 
after being useil two or three times all valves and 
cocks can be regarded as leaky, even though it only 
be to a slight extent, and it seom.s to l)e impossible 
to erect a large-scale ifiant which can be guaran- 
tx^ed absolutely gas-tight, so (hat the danger of air 
Infection is always with us. Tlie boat guard against 
(his la to work the positive system. When not in 
use all pipe lines are kei)t under a positive steam 
pressure. This ensures the pipe line being kept 
sterile, and if (here is any leak steam will come out 
and so prevent the entrance of infection. For the 
first two or throe hours of the fermentation in the 
tanks at King’s Lynn there was a possibility of 
air entering, because tlu‘ inoculation was carried 
out under vacuum. All valves and x'oeks connecting 
to the open were covered with cotton wool soaked 
in formalin, so that any air which entered would be 
cleared of bacteria in the i)assage through this (liter. 
After the fermentation begins a slight: gas pressure 
is kept on the tanks, and this effectively guards 
against any leaks. 

Air infection may also occur wlien the tank is 
Oldened for cleaning. Theoretically speaking, as 
long as the culture is kept pure any nuiuln^r of fer- 
mentations may follow each other in one tank, with- 
out opening for cleaning, but in practice it is found 
that after Pwo or three successive fermentations the 
solid matter which remains clogs up the outlet 
pipes, and time is lost. It is therefore advisable to 
have the tanks oixmed and thoieughly chained after 
every second fermentation. This oi»{)ortunity is 
also taken for a tliorougli examination of all the 
valves and cocks, whicli are repacked or replaced 
as re(iuired, ParticulMr care must be taken to keep 
the manhole joint in good condition. Wi‘ found that 
vulcanised asbestos joints gave the best results, tin* 
manhole being (imilly tightened when the tank was 
under steam iiressnrc. After being o])ened the tank 
was sterilised for 2 hours with steam at 1.5 to 
20 lb. pressure. Some workers are Inclined to con- 
sider (his excessive, Imt I think it is as well to 
regard the extra sterilisation as a matter of insur- 
ance, and if there is an error it is lK‘st to err on the 
safe side. 

With regard to the s(‘Cond class of infection, 
namely, organisms present in the raw' material, the 
only guard against tills is ellidcmt sterilisation of 
the mash, and this deiX'iids uiion the .state of the 
I'aw material and (lie type of cooker in use. To 
begin with the grain should be thoroughly mashed 
with warm water. No attempt is made at this stage 
to sterilise the mash, but the object is to effect a 
thorough mixing so as to prevent balling or caking 
of the meal. I inenlioned eaiii(*r what I consider 
to be the essentials of an ellicienl, cooker. The 
actual cooking of the mash, as distinct from the 
sterilisation, is an important iioint. .\ mash may 
be brought rapidly up to a liigh iiressure and kept 
at that till It is perfectly sterile aiul y('t may not 
yield the best results. Mash wliicli is overcook(Ml 
or burnt does not pivnide a snitabh* medium for the 
organism. The quick cooking of maiz(‘ mash temls 
to increase the acidity of tlie mash, and high initial 
acidity l.s not favourable to good fermentation. At 
one time it was c(uisid<'rcd that maiz(‘ ina.sh with 
an acidity of more than 10 c.c. A'/IO sodium 
hydroxide to neutralise 10 c.c, would prevent fer- 
mentation, but although I do not agree with this, I 
I know that sluggish fermentations usually result. 

For this reason the mash should b(‘ raised to the 
required pressure carefully, and the steam should 
l>e introdufHMl at several points, stirring going on 
the whole time. In practice we found that sterilisa- 
tion for 2 hours at 30 lb. was sufllcient to produce 
a sterile mash. With other raw materials the best 
time and pressure must be found by experiment. 


For example, it would be impossible to sterilise 
wort at this pressure without caramelising the 
sugars. Again, in the sterilisation of a mash made 
from horse-chestnut meal it was not advisable to 
use such a high pressure unless the meal could be 
guaranteed free from bark. In this ease at higher 
pressures poisonous matter from the bark was ex- 
tracted and taken into solution, and so produced 
bad physical conditions. 

In practice it was found useful to take samples 
in sterile flasks of mash before inoculation. These 
were incubated and examined if any sign of in- 
feetlon appeared in the fermenting tank. 

llsiuilly the first sign of infection, or of an un- 
successful fermentation, was the abnormal acidity 
of the fermenting mash. Aftof a little ex])erlence 
W'c could tell by the odour of the mash whether a 
fermentation was proceeding normally or not. If 
a sample smelt sour, the acidity was determiped 
and a microscopical examination made. If a vessel 
was only slightly infected there was hoi)e that it 
might produce some acetone and butyl ak'ohol, but 
a badly infected tank rarely recovered, and usually 
the acidity w^onld ri.se steadily and practically no 
“ oil was produced. .\n attempt was made to 
diagnose the infection, and from the tyi)e of organ- 
ism it could be generally settled whether the trouble 
was caused by unsterile mash or entrance of iin- 
sterlle air. 

Organisms present in the raw material usnally 
gave rise to strongly acid fermentations, particu- 
larly lactic acid fermentation. Certain coccus infec- 
tions from the air produced no acid, hut since they 
multiplied rapidly in the maize mash it may be 
a.ssumed th.nt th<‘y were starch devourers, and so 
the full value was not obtained from the material 
by oiir «)wn organism. 

The diagnosis of infection in a sample from a 
seed tank required ooiisiderabk* experience. It vas 
usual, in examining a .sample from a seed tank 
before its use as inoculant, to note tlu^ gas evolu- 
tion and acidity. ’riies(‘, except, wlam cocci such as 
tliose just mentioned were ])resent, usually gave 
some guid<‘. A stained slide was made, earbol 
fiK'bsin being used cbielly. In most, oases a second 
slide, stained with methylene blue, was also pre- 
pared .and examined. It w'as inadvisable to stain 
too deeply, since certain common infections took 
1ii(‘ earbol fnchsin stain very readily and, on ex- 
amination. these siiowed up as de(q>ly stained organ- 
isms. wliile. tlie normal were stained ordinarily. 
In a Kl-honr culture it is usual to find a large 
nnmlM'r of short organisms. These were regarded 
snsplelously at first, but we found that usually 
they wiTC young B.Y. 

.V seed tank culture was rejected if there was any 
definite infection present, or If in the opinion of 
tlie man who examined it the culture did not apjK'ar 
vigorou.s enough to carry through a successful fer- 
montalion. Thus it will be seen that in a properly 
organised factory the supply of seed should always 
lie great(‘r tiian the maximum requirement, so as to 
.allow of the choice of the best and the rejection 
of Seed which, .although not definitidy nnheaithy or 
Infect ( mI, might break down In the fermentation 
lank. 

Wlimi Infection is discovered in any seed vessel or 
fermentation tank it must be got rid of at the 
earliest moment, according to the circumstances. 
Its cau.se should be investigated and sti^pH taken in 
prevent a recurrence of tlie trouble. Vessels which 
have eontalned Infected mash should be thoroughly 
cleaned and given extra sterilisation. 

In the technieal application of a bacteriological 
firoeess such as this efficient scientific control 
throughout is necessary. The raw material should 
he examined for bacteria, and ehemicnlly for starch 
and nitrogen. The latter Is most important, 
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Sevcrnl of the early failures at the distilleries were 
due to the fact that the grains were not put Into the 
wort, and as a i*esult the organism sufTered from 
niiri‘gen starvation. A similar state was arrived 
at upon one occasion at King’s Lynn. Upon invest! 
gatlon It was found that the millers, in order to 
produce a fine meal, were extrneting the maize skin 
(^mtninlng t he proteins, 'riie fact that tli(‘ organism 
can only assimilate the nitrogen in the form of pro- 
tein was demonstrated at llroml<‘y by Dr. IT. IL 
Hutchinson and P. K. Standring. A jnethod had 
betm tried by which ih(* wort was to be neuDiillsed 
by lime after sterilisation. The lime was added 
by error before sterilisation, and in the lulling with 
lime the proteins were brok(‘n down, and although 
nitrogen was still present In the ix^plones formed 
the organism could not assimilate it, and would not 
ferment the wort. Examination of slides .showed no 
Infection, but the apiM'aranee of the organism was 
exactly similar to that noticed in cases of ju^oved 
nitrogen starva tion. 

From the general examination of the raw material 
the method of cooking must Ih‘ decided upon. For 
exami)le, Egyptian maize is very easily cooked and 
very good results are obtaiue<l owing to complete' 
extraction of the starch in cooking. On the other 
hand RLver Plate maize' re'eiuires ^ery eare'fnl cook- 
ing. The sudden cliange from White African maize 
to Plate maiz(‘ w'as the cause of si'veral failures. 
It W'as finally dlscovere<l that in order to u.se River 
Plate mnlz(' successfully it must b<' ^(‘ry finely 
ground and carefully cooked with a longer boiling 
I^eiiod than ordinary maize, and If i>osslble a 
slightly larger amount of Inociilant should l)e given. 
With horse-chestnut meal a good many exi)erimenlal 
cookings w’cre carried out. As mentioned eaiiic'r. 
sterilisation of tlie masli at; high pressure exlractc'd 
tannin and acid matter from the bark, whlcii to a 
cei’taln ext(*nl i)oi.soned tlie nic'dium. Tn the labora- 
tory sterility could 1h‘ attained by cooking at 10 Ib. 
pressure for 2 liours, but in tlie fact(»ry wc' had 
lo raise the jirc'ssurc* to 1.1 ]b. Later, givat diflienhy 
was exiX'iienc(Ml becaus<' many of tiie nuts wc're in 
bad and decayc'd condilion, and moulds were grow- 
ing upon tile evpost'd parts, i’o a (Y*rlain (‘xtent 
thc'se difliculiies wc'i'e anticlpate<l after (‘xarnination 
of the nuts as tliey !iniv('d. 

Since the raw' niat(‘iial may vary consldc'i'ably. 
both in the wiioh* aJid groniid state, it is most deslr- 
,m 1)1<* in a process of this type to liavc' the' ndlling 
done nndcM* c*ontrol of the factory staff. If not. the 
Jiical supplies should conform to a given standard 
of Unc'iicss. and cacli bat eh slionld bc' analy.'^i'd 
before being used. 

Witli regard to tlie seicmtlfic c-ontrol of tlu* pro- 
cess w'ork. file tlrst part, namely, the inoculation of 
cailhirc' tnlH's and pails was ahvays carried out by 
a (]nalified cbemist, w’lm also suix*rvlsc'd tbc' pre- 
j)a ration of the ma.sh for tlie.se vcs.scls. Tb* also 
inocnlatc'd tbc seed tanks, and c'xa mined and passc'il 
all enlturc's iK'forc* tbc'y wc'iv iisc'd. Tbci-c' was 
alw’ays a c'beml.st in charge of the proc'i'ss. and 
apart from tlie dc'finlle routine w’ork he made 
arningenic'nt.s at his own disen'tion in case of dlfll- 
eiiitles arising. 

For example, the fermentation tanks W'c're c-harged 
In a definite rotation and empllc'd in tl)e .same onler 
.‘IS a rule. Sometlnies, liowwer, tlu'iv wmnid be 
slngglsb fermentations, wdiieb did not fini.sli ac-eord- 
ing to the scbedulc'd tiim*. In this ease it W'as a 
ipiestlon wlu'fher to bold up tlie following tanks 
and pre.sem' the rotation, or to wmlt uni 11 they 
finlslic'cl. A mlero.seopleal examination of a slide 
and determination of the neldity of the mash or dl«- 
tniallon of a small sample for aec'tone and butyl 
aleobol content would give a fair indleaflon of 
whether the fermentation was nearing completion 
or not. Also the amount of fermented liquor in the 
still storage tank w’as taken into consideration, 


because wdth a continuous st ill It w^as Inadvisable to 
stop It and re-start frequently. Suc?h questions as 
this also involve the coiiHldernllon of cost— whether 
It w'lll lx* eheaiK'r to lose the extra amount of pro- 
duct, or to kc'c^j) llici factory w'alling for It. This 
question of c'OHt also arlsc's In ('onnectlon wdth the 
large .scale distillation of llijiior w ith a low' content 
of “ oil.” If a fermentation has Ix'en iinsueeessful, 
and has only jiroclnced a small quantity of acetone 
and butyl alcohol, if Is probably more cc'ononiical 
to send fbe whole' lot to waste*, sinc'c attempts at 
distillation usually up.set the ieiuiH*rature regulation 
of the still, and at Ix'st c'an only prcxluce a small 
amount of the required product. 

So far I have* not dc'alt with the question of a suit- 
able* arrangement of plant for this proe?ess except 
to mention Unit It nlust lx* erne In which sterile 
e-ondltiems earn lx* maintaliu'd. At ILM. Factory, 
King’s Lynn, W'c were fortunate' in liavlng a plant 
w'iilcli was, in many rt*.sjx*cts, ideal— but during 
tile w'orklng many improvements suggested tlu'ni- 
sedves. I’robnbly the w'cakest jxilnt was the battery 
of e'ookers wliieh we're* neit de'slgne'd for the raw 
materials nseei by us. In se'tling up a battery of 
cexekers for this preX'css four main ixiints must lx* 
e'oiisielereel : (1) the charging of the coeikera, (2) the 
ae-tii;il cooking and slcrllisiit ion i>reK*('ss, (.'!) tile* 
<li.‘<cliarging arrange'incnt. tl) the* ferment .a I ion e'a pa- 
cify of tlie* factory. 

(1) Tlie Ix'st me'thod of ge'ttliig the* mash into the 
e'ooke'i's is to mash it on the* lloor above* and allow 
it to rnn Into the* e*ook(‘r. Metlioels e>f mashing ami 
pumping into the* cooker have' met wdth little suc- 
cc's.s, since* nmst piimjis do not .se*cm to work w'ell 
with unce)e>ke'd maize*. It is advisalile to use ofien 
pilH's as f.'ir as possible* iK'e'.anse* at lids stage there 
is no attempt !•) ste'iilise*, .and in e'.ase! of any stop- 
p.age or Idoe-k it <'an be* e*aslly re'e-t ili(*d. 

(2) The fittings on the ce>eike*i’ slioulei be* such as 
to e'liablc the* equ'r.alor te) liave* comple'te* and at'cn- 
late e'onirol llirongiieint the* ceeoking. In makbig 
up tlie* volume* of niasii, eliie* alleiwance* must lx* made* 
for ooiieb'u.'^atiitu eif ste'.am eluriug the (*ooking, se> 
that the* tin.al vedumc ed’ mash is e>f the* rtxiuireel 
strength, 'riie* ceM)ke*r sliemld he* inaeb* e>f material 
<‘apahle* ed' withstanding a normal working pres 
sure* of oO Ih. lee'i' sepia rc inch, ami should lx* fitted 
will) a .safely valve. It is advi.sahli* te> have this as 
high .above* the* mash .as iieessible*. siiu'e partie*Ics of 
ni.aize* .are* apt te)ge‘t into it jiiiel cause* steam leakage 
or pie*matiire* Mowing e>fT‘. 'Phis re'inark Jilse) applle's 
to the pipe* le*,ading t(e tlic prcssiij-e* gauge; a small 
tap in this pijK* is an advantage*. se> tliat any mash 
which may have lH*en e*arried np into the pirx* may 
he let out. Tlie gauge* itself sliould Ih* filt(‘d to a 
riuiel stanekarel, in oi-eler to lx* fre'e* from the* effects 
of vihr.atioii. The* .ste'am inle‘ts .slionld Ih* w'cll dis- 
tributed at tile* liase of tlu* (*oe>ke*r. and for tbc 
cooking I think it is In'st to use .saturated steam 
at a .soincwliat higher iirc.ssure* than tliat re*qiiirtHl. 
.\hove all. a geioel Stirling ;irrange*mcnl must lx* 
fitti'd: it must he* carefully elcslgiie'd sei as to eX’irry 
the* weight (*emtimiously feir fairly long ix*ri(Kls. If 
the* st(*am liile*ts are .sloix'd. the* stirrer .should drive 
in the* opposite* eliivction, or there w’ill lx* a tt'ndency 
lo feu'in a core of undisturhed mash. An additional 
.safeguard is a t In'i'iiiemie'te'r, se) that the* actual 
tcm|K*ral arc of tlie* ma.sh may lx* le'corde'd, as w^ell 
as the pre*.s.sure. A sample c<x*k is also a necessity, 
sineH* It is advlsahlc lo Incuh.ite* ste'rile sjimides of 
the mash as control exix'rlments. 

(o) Tim Ix'st method of dischai'ging the eonlenis 
of the coe)ker is by the Introduction of top steam so 
ns to ke*ei) np the* [ircssniv. The use of pumps for 
this part of the proet'ss weuild Involve extra risk 
of lnfe*etion, and th(*re is also a tendency for the 
graln.s to stop the action of the* pump. The actual 
discharge pipe wmuld lead from the lx>ttom of the* 
cooker to the coolers. An arrangement must be 
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u/ude by which Bteam cun be blown through thin 
pll>e either from the fermenting tank end or from 
the cooker end. The main object of this Is to 
sterilise the line, but It is also a great advan- 
tage to have steam at lK>lh ends in case of a 
blockage In Iho mash dm* during charging. The 
capacity of tlic cooker and tiie rate at which the 
mash can be cooleii must be taken into considera- 
tion in llxing the size of the discharge pipe. At 
King’s Lynn we imd (wo 2-lnch discharge pli)es 
leading from each cooker, througli separate cooler.s. 
Two tanks wei'e eharged simultaiieonsly, eacli re 
ceiving a))pro.\ima1ely IIOOO gallons of 0% inai7A‘ 
mash, wliich was cooled on the way to .‘17° C. The 
time taken was about 1 hour HO minutes. 

(4) With regard to the relation between the capa- 
city of the cookers and the fermenting capacity of 
the w'orks, I maintain that the tanks should never 
be kept waiting for mush, and therefore the cooking 
capacity should be greater than tla* maximum r(‘ 
qiilrements of the fermentation depart immt. It is 
also advisable to hav(‘ one sjian' cooker, so that 
t.ho cookers may be cleaned and repaired when re- 
quired without disturbing the working of the pro- 
cess. If at any point tanks are waiting for mash ! 
tills means a longer Interval between (avo conseeii 
tive brews completing fermentation. There are 
consequently two periods during whicli the workers 
in this section have praetlenlly nothing to do. In 
addition, with a conllnuous still, such as we had, 
In a long interval there is a possibility of the 
(ll^ltliler waiting for fermento(i iiinsh, which involves 
slowing down tlie rate of dlstillMt ion and re-arrange 
mont of the temiieratnre regulation. 

'Phe type of cooler to Ive used depends to a certain 
extent on the nature of the water siipidy. If It is 
necessary to use clean, fresh water th(Te should be 
some arrangement by wblcb tbe water coming from 
the coolers may be used In some otbor department, 
c.f;., for mashing the mai/e or for boiler feed. In 
this case coolers of the Moreton type would probably 
be used. Tbelr main disadvantage is the number 
of joints and bends, which militate against the pre- 
servation of sterility. At King’s Lynn we were 
fortunate in having the factory by the dock side, 
and were allowed to pump water free, provided that 
the drain from tiie coolers was kept clean and th(‘ 
winter was allowed to run back Into the dock. Th'* 
coolers w'ore upright copper colls, 2 inches in dia- 
meter, and gave very satisfactory results: these I 
think are best wdien' water is very ehoni*. The 
coolers. Inking in the direct, line from the cookers to 
the fermentation tanks, are sterilised at the same 
time as the j)i|K" line by blowing steam Uirongh 
them. 

Th(‘ fermentation tanks should be housed in a 
building which is free from draughts and In whieli 
an equable temperature cjin be maintained, or eon- 
slderable dlfhculty will be ex^x-rleuced in maintain- 
ing the temperature of the fermenting mash during 
the winter monihs. The tanks at King’s Lynn 
were of steel, wUh glass enamel lining. They were 
of approximately .*1000 gallons charge capacity, and 
were capable of wlthslanding 15 lb. pressure and 
2ft in. vaonnm. They w'cre very tine vessels for the 
process, being easily cleaned and sterilised. For 
general use steel vessels of 8000 to 10.000 gallons 
capacity would probably be more economical, pro- 
vided they eonld l)e sterilised. Vessels of this size 
would not be so large as to be unmanageable, nor 
yet too small for economlenl working. Every 
fermentation tank sbould be fitted witli an efflelent 
stirring arrangement, wbleb serves two purposes. 
(11 Tbe masb can be kept at a uniform temperature 
diirlpg tbe charging of tbe tank. (21 After tbe fer- 
mentation bns been proceeding for about 12 hours, 
freonept stirring for short Intervals speeds It up 
cppotfiornblv. and also brenVs fhp “ in^d ” of debris 
which rises to the top of the liquid. In some cases 


a good deal of unused starch is carried up into the 
“ head,” especially in a vigorous fermentation, and 
If it Is not brought down again the yield sufl’ers 
accordingly. 

A temperature recorder or indicator is necessary 
In llie fermentation tank. If ordinary thermometers 
aie used they should be read at definite times, the 
readings to be marked on a chart hung by the side 
of the tank. In the factory at Toronto continuous 
recording thermometers were fitted to tanks, and 
gave readings of the temperature of the mash in 
the centre of the tanks. It is advisable also to tnke 
.samples from bib cocks at various heights and take 
the temperatures with ordinary thermometers, 
q’he.se temperatures usually vary slightly froTii the 
eentre iherinometer reading, because the sample is 
m'ce.ssarily drawn from the side of the tank, the 
temperature of wliich is afl'ceted by radiation and 
proximity of other tanks under steam. If tiie stir- 
ring arrangement is good tliere is little dift’ereuce 
ill temiieratnre betwemi samples drawn at various 
heights. 

The tanks will be fed with sterile mash by a pli)c 
fine leading from the coolers. I mentioned earlier 
that it is an advantage to have an arrangement for 
blowing steam bai'k througli this line from the 
tank house end. A certain economy in piping may 
be elTeeI.ed by utilising tiie same pijie line as is used 
for mash for bringing In steam for sterilising pur- 
poses, but in this case care must lie taken to have 
cocks In tlie line so that each tank can be isolated 
from th(' Olliers on the same line. 

The total lengtli of pipe line fiom the cooker to 
tJie fermentation tank should bo as short ns possible, 
and it i.s best to have it free from sharp elbow 
bends, where pieces of mash might get stuck and 
gradually lilock up the passage. 'I'he pipe line 
siiould lie earofully examined at. frequent intervals, 
particularly at tin* bends. Although the acidity of 
tlie mash w’hich traverses this line is rarely more 
than 0-8 e.e., the action on wrought iron piping Is 
very marked, and as soon as a section begins to 
get thin It is best to liave it laqdaced. A useful 
lireeaiitloii is to keep spare liuigths, with bends, 
ready made ny). 

Tlie f(*rmeuting capacity of a idanl. determlups the 
output, and oilier facioi-s are arranged in relation 
to tills. 

fifiie coniTilelely fermenlcd masli is conveyed to the 
stills for SCI la ration of tbe product, after a sample 
lias been taken to the laboratory for an oil estima- 
tion. Owing to the extreme, volatility of acetone, 
great care must lie taken at this ])oInt, and It is 
diflleult to avoid some loss. At King’s Lynn the 
still was fed from a liquor storage tank, and In the 
early days of the process tlie fermented liquor was 
blown to tills tank by apolvhig steam at the ton of 
the fermenting ves.sel. While the greater jiortlon 
of the liquor remained at its original temperature, 
the last runnings were considerably heated, with 
con.sequent loss of acetone by evaporation. Tinier, 
(‘oTitrifugal pumps w’ere installed In the pipe line 
lending from the fermenting tanks to the storage 
tank. The arrangements made for disposal of the 
fermented liquor depend to a eerlain extent on the 
type of still used. In the acetone yirocess the con- 
tinuous type of still gave satisfactory results, but 
the aecMone yirodueed was not capable of satisfying 
tbe (Jovernment sneeificatlon without re-dlstlllatlon. 
Tills, liow'cver, would be tlie ease with nnv other 
still dealing with fermented liquor eoutnlnhig a 
mixture of neetone and butyl nleobol. With a con- 
tinuous still some form of Rtora<^e tank Is necessary 
In order to counteract Irregularities in the comple- 
tion of fermentations. It la not possible to avoid 
these completely, since tbe fermentation Is depen- 
dent upon a living organism. 

Tbe storage tank or tanks sbould be closed 
vessels, to prevent evaporation of the products, and 
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may take the form of a aeries of “ finishers.’' The 
yield of acetone has been found to be 95% at from 
80 to 85% of the time occupied until the yield 
Macs, and there is reason to Ixdieve that no forei^’n 
bacteria can compete with the H.Y. at this stage. 
Hence it would be possible to withdraw the fer- 
Hienting liquor at a point before the full yield of 
acetone Is obtained, and if transferred to a closed 
Uink under fairly clean, but not sterile, conditlon.s, 
the fermentation would complete normally. A 
scries of the.se tanks might Ik* u.sed as an Inter- 
mediate stage t)etween tlie fermentation tanks and 
the sUlI. 

The still chosen should be capable of dealing with 
slightly more than the inaxlmnm output from the 
ferin(‘nters, so tliat there will be no netsl at any 
time to rush tlio distillation. 

There are yet two points to Ixi eonsidered In (he 
relation of one section of the idant to anotln'r — 
the boiler capacity and the sc'eil eapaclty. Again, 
botii defend on the fermentation capacity. 

The amount of seed produced eacli day should be 
more than is refjnlred. In case of donldful or in- 
fecl(‘d S4*ed, I here will then he a margin and a 
choice of otlier se(‘d. Sliould all the s(‘ed tanks 
turn out well (as is generally the if the laljora- 
tory work is satisfactory), there will he iiolhijig 
lost, as the unused seed tanks may he allowed Id 
ferm.ent (hrougli and go to the still.s, or their con- 
tents blown in(o lank.s of similar age. In inoc\i- 
lating a fermentation tank from a seed tank It is 
very useful to ho able to apply accaiinnlated fer- 
mentation gas piv'ssure. I'or this rea.son a S(‘<^d 
tank is closed ,an hour or two before it is n.sed for 
hiocuiatlon purposes, and .so allowed to accnmiilale 
gas pressun*. The method of connection from a 
.seed tank to I he various large tanks i)resents .some 
difilcnlty in (he cho!<*(* of an Ideal method. At 
King’s Lynn lengllis of n'liiforml rubber hose were 
used. These would wilhsland a <*ertaln .amount of 
steam slerilislng and tlie joints wore sru’ayed wltli 
formalin, I (hliik it would be iK)sslbie to design 
an all-iron i)ij)e sy.steni, without rubber or other 
fiexible corinecHons. which conkl Ik* thoroughly 
sterilised and iu'(‘d not have tlie ends o]X‘n to the 
air at any time. 

In considering the boiler ca[)acity, the great ix)iut 
(0 bear in mind Is tlmt a large reserve of steam 
must always he kept. In the Id<*al factory T 
(liink there should he three .se{)arat(* and distinct 
steam supplies, one to feed the still (sln<K* here it 
is advantageous to have a regular sn])ply of steam 
at constant pressure), one to feed tlu* cookers fas 
a nile here tlu> supply is intermittent, a large 
(piantity being ref|nir(‘d wh(*n a cooker is being 
ralstal to pressure), and one for sterilising rdfK* 
lines and tanks, l>oth seed tanks and fermentation 
v<*.ssels. As sleam-driven pnmp.s or engines would 
probably be w<wking eontliuiously. they could he 
supplied from the same system as .supplies the still. 

Wlien steam for all parts of the factory Is t)eing 
drawn from the same source, the stoker should be 
histruel(‘d in the general working of the i)roee.ss, 
and should lx* wai’iied when tliere is likely to be a 
sudden call oii his steam supply, or otherwise (he 
whole T>i’<)c(‘s.s may bt' lield uj). 

In Mils (iroeess there Is still abundant seotx* for 
Investigation, both aeademle and praetieal. During 
the war it was a ease* of eoneentratlon on output 
rather than a close Investigation of the various 
causes of the phenomena which oeeurnsl. 

From the point of view of aeademle resen reh, 
thei*e is yet to be settled the question of oxaeiiy 
what hapTxyns during the fermentation. Briefly, 
the present knowledge Is ns follows When the 
fermentation begins, gas, consisting of approxi- 
mately equal volumes of oarlion dioxide and hydro- 
gen, Is evolved, and the acidity of the mash, »h 
shown by titration against 2f/10 sodium hydroxide 


solution, begins to rise, until a maximum Is reached. 
At this stage 10 c.c. of the fermenting mash h 
neutralised by 40 to .50 c.e. of the alkali. Up la 
thLs point no acetone or butyl alcohol Is formed, but 
as the acidity falls the oil content of the mash 
increases; when fermentation ceases and no further 
g.'Js is evolved noi' any inon* acetone and butyl 
alcohol, tl](; acidity l.s not compictcly destroyed, the 
linni acidity of the inasli being nsually in the 
vicinity of 2-0 c.c. of alkali—cotisiderably higher 
lli:m (he initial acidity of the ina.sh. 

It Is t>rol)able Mint the niaximuin acidity is pro- 
duced l)y a mixture of ackls roMior than by a single 
one, becau.se it cannot he comjdctely neutralised by 
the addition of milk of lime, and the (iue.stioii arises 
as to whetlier some inteiacthm takes place bctwetni 
Mie.se aeid.s, (lie iirotelns, and the starch present. 
It is not yci <*I('ar what i)iirt Is played by the 
actual hacloria and what p.'irt. by I he enzymes 
pre.sent. (’(‘rtainly Mm re.acMoiis ai’c of a complex 
nature, htit if Mioroughly investigated the kuow- 
k’dge gaiiKMl migiit lx* of considi'rahh* ntlUty in the 
working Of Ihe proce.ss. I think the starting point 
In t his work would lx* I lie idontiiical ion of the 
acids formed during Mie <*arly part of the ferment.!- 
tion. 

AnoMmr question wliieli pHpiiri's investigation is 
Mie loss of .acetone and butyl alcoliol after the com- 
pletion of the fc'rimmtation, if the mash is kept 
even for a comparatively sliort lime. This wa.s 
suggcshHl by the lo.ss sustained in Ihe stoi-age tank 
for f(‘rment(‘d liquor at King’s Lynn. I did not 
Miink Mint Ihe loss could lx* wliolly Jicc'oiinted for 
by evaporation, alMiongh unfortunately the tank 
was to a (xu'tain exti'iit fipen. I found on investiga- 
(Ion that Mien* was a tlisMiict iuenaase in acidity of 
(lie liquor while waiting for distillation. This may, 
of eonrs(*, Iiave lx.K*n produced by the eniraneo of 
acid-forming bacteria from Mie air, or on the other 
iiand it may liave birnn produced chemically by the 
inleraction of the various products, wltli con.s(*quent 
hnaikdown of thi* acetone and butyl alcoliol. 

From the purely practical point of view Mio chief 
field for investigation is (lie iililisatlon of the waste 
products. Ill .a maize mash fermeiitaMon there la 
a solid residue of approxlmatidy i;i% of the total 
maize iiSfMl. This has a very hlgdi oil content, slncH? 
during tlie fernumtation Mm maize oil is untouched. 
The albuminoid content is also fairly high, bec*anst* 
all the nitrogen present is not used up by the bacilH 
dining fermentation. The carbohydrate content Is 
small- in fact in a succe.ssful fermentation the 
whole of tlie carbohydrate should lx* usr*d up. The 
chief disadvantage here is Mie cost involved in re- 
covering this residue In the dry state*. As it comes 
from the still there Is probably about 1 ewt. of 
solid matter In evf'ry 3500 gallons of liquor. At 
King’s Lynn this wa.s run into set Ming pitj^ and the 
Kuperimlaut lupior rim off. The residue In a wet 
state was sold to farmers locally at .‘10«. ix*r ton, 
for mixing with oMier foods. This was purely a 
wair-Miue price, owing to Mie high prices of other 
foods and also the difflenlty In obtaining them, and 
it la probable Mint farim*is would not lx* pn'paivel 
to pay tlu* same ])ii(*e llow^ Another ohje‘<ilon to 
Mils metluMl of m*ov('ry from oimn jilts Is tlie ciiange 
in the state of the material dm* to ;ilmospheric 
conditions. In Mie winter (lie wMIlng jiifs were 
frequently frozen over, and in tlie sniiiiner they 
produetxl offensive odours due to the dtH‘ay of the 
vegetable matter and the .secondary fermentAtlous, 
wdiich are encouraged iii Mu* warm weather. If It 
wen* desired to use It as a cattle fiuxl the most 
feasible plan seems to be to filter it immediately 
on leaving the stills, and to dry the solid matter. 
This could then lx* mixed with some other material 
coinpanitively rich in carbohydrate but xmv in fat 
and protein. 

An alternative method of dealing with the waste 
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product is to attempt to reduce the amount of 
residue. Obviously the protein present In maize is 
in considerable excess of the amount rtMiuired for 
fermentation, and it should b<‘ i>ossible to I'emove 
some as bran, and sell t his, or If some chea]) form of 
starch or starch solut ion we]<i available, this could 
be used In making ui> the mash, and so hel]> to 
titlllsi' all the available nitrogen. 

Another i)rohl(*m for the teclinleal investigators 
is the utilisation of tlie waste gas(‘s produced. A 
small amomil of acetone vapour is carried out with 
the wash' gases, ]»articiilarly when tlie termentatloii 
is at th(^ vigorons stage and there Is conslderabI(‘ 
“ foaming *' or “ frothing.” amount of gas 

being approximately 5 cub. ft. per lb. of maize used 
(or perhaps slightly less), a factory (‘onsuming lOO 
tons of maize |)er week would prodinn* ov('r a million 
cubic feet of gas imu* week. 1’'l»e tlrst suggestion 
usually ofl'ered Is to burn the gases under the 
boilers and so save fuel. Apart from tlie risk of 
explosion and the expeii.se IneurrtMl in putting u,') 
the ue(*essary ]daut, it was found at I lie fac'tory m 
Tonmto that the saving would only be a Unit 1%. 

Another .suggestion is to us(' the wast(‘ gas<‘s in 
a gas engiiu'. Mere again, foj* obvious ix'asons, tlu' 
engine must Ih‘ at a long distance from either the 
fennentiiig house or th(‘ stills, or there wonhl U' 
considerable risk, ami if so ])la(*('d the gas engine 
could not Ik‘ used. 

It the fermentation factory W('re near a works 
using large (piantitles of hydrogen for fat harden- 
ing processes some arrangement might Ik* devis(*d 
wh(*n*by the carbon dloxidi* could be .sejiarated, [K)S- 
sibly by cooling and conii>res.'^ing. and the hydrogt'O 
!lb(‘rat(*d in a inire state. 

Oth(‘r invi'stlgations should Ik* diriH-led at in 
creased yields or economy in working. In this 
diivction .SOUK* worki'rs fav(»ur a continnons f<*r 
mentation system, and 1 understand tliat some time 
ago an exiK'rlnu'iital plant was constructed at 
Toronto, but 1 have not lieard what results were 
obbiined. 

Another point is the disposal of the butyl alcolnd. 
'Phere is in exist (‘iict* a pnwess. jia tented by the 
Synthetic Products (''ompany, for tin* conversion of 
this into synthetic rublxn-. but they have lh«*Ir own 
sourw of supply for butyl alcoiiol. During tin* 
war the butyl alcohol jiroduced (cmitaining abouf 
00% actual butyl alcohol) was in fair demand for 
patent cookers and as a met by talc'd spirit substi- 
tute, hut now I hat spirit is again on the niarkc't 
this outlet for tin* butyl alcohol is do.scal. K(‘- 
.search has Iuh'U doiu', and jtlani c'rect^d for lli«' 
conversion of butyl alcohol into im*thyl c*thyl 
ketone under tin' patent of Dr. Wc'izmann and 
Mr. D. A. Ix'gg h;is given satisfactory ivsnlts. 

Tlic working of this i»roccss lii this country is 
nhvays carried out under tin' disadvantage of tin* 
comparatively lilgh priec' of raw^ mab'ilal. Tin* 
only available materials in P.rltnin arc |M»lato<‘s and 
horsc-cln'.stnuts. I’otb have disadvantage's. Tli<* 
pick of tin* [K)tato c rop Is used for imimin consump- 
tion and the huyc'r of large (piantllh's of tlu* siii'idus 
is oixm to incur coiisidc'rahle lo.ss«*,s tlirough tin* 
potatoes decaying. Wllb regard to liorse-ehestmits, 
r do not think this is a com'mercial po.sslblliiy in 
l>e.ace-time. The dlillc'ulf ies in coniu'ctiou wdtli the 
eoller'tlon and triinsfc*!’ to a given depot are enoi- 
inous. In addition the drying and grinding present 
some diffienlty, and even when all this Is .sur- 
mounted the medium Is not an Ideal one for the 
growth of the P,.Y. organism. 

Tri foreign counli-ies the raw material can be 
grown cheaply and Ixnight on th(* spot. For ex- 
ample, In India uniuillslied rice might Ik* used. 
This gives better results, weight for weight, than 
maize owing to the* hlglier starch content. Millet 
t« also available there In large nuanilties. With 
this raw material there might be some difficulty 


owing to the large amount of natural oil present, 
but the excess could probably be pressed out. 
Ijaboratory experiments have given promising 
results. 

Again, the experience at Toronto has upheld the 
l)elh'f that it is best to work the process where a 
continuous supply of fresh grain Is available. Con- 
sidering that the total weight, of linlslied product is 
not more than 24% of the grain used, it follows that 
even if costs of running the factory were approxi- 
mately the same as In Mils country the saving In 
freight w'ouUl 1 k> very considerable. 

Tt therefore seems tlint the future of the Wei'v 
mnnu proee.ss lies abroad, rather than at lioinc, 
although from tin* pure research i>oint of view much 
might lx* attained in tlio laboratories at home. 

In conclusion T wdsli to express my thanks to Sir 
Frederic Natlian, K.R.F.. for iierinlsslon to contri- 
bute I his paper. 

Disci^s.siox. 

Prof. A. Fkhniiacu said tliat it ap|K'ared to Ik* 
admitted in tliis couniry as well as abroad that 
In* w'as tlie di.scoverer of the fermentation prm'css 
by which acetom* and bnlyl alcoiiol W(‘re obtained 
as early as IPIO from starcliy raw malerial and 
r>llier earholiydrates. Tlie process was generally 
Id^'feiTeil to as “ Fenihai'lTs process.” Many mis- 
leading ami iiicorreel stateinenis liad, however, 
lH*en published wdiieli lie (tin* siK'aker) wished to 
correct. It xvas in his ow’ii laboratory tiiat Dr. 
Wcizmanii had hc('n (aught in IhlO and 11)11 hoxv 
.iceloin* and butyl alcoiiol wen* i>r(Hliiced lii the 
fernn'iilatlon of maize or oilier snbsiances contain- 
ing starch in tin* i)ro[)orl ions aiiproxlmab'ly of one 
part of a(*<*loin* to Iw'o of butyl alcoiiol. Tliese 
facts were in cl<i.s(* relation witli the question of the 
raw^ mati'rial I'lnploycd In tin* Fcrnbacli process; 
a question coneerning wiiich Incorreet statements 
Ii.'mI lK*en made: as early as 1t)li fermenla- 
tioiis Iiad been successfully carried out ou 
maize, potatoes, and gliicosi* at an exiK'rimenial 
factory in this count ry; and it was tlu'rcfon* mis 
leading to say Hint (he pnnx'sscs ns('d by I in* 
Syiitliotic Proiliirts rompaiiy liad ncvci- employed 
anything but potalo(*s. Me liad also hi'i'ii surprised 
to ri'ad I lie following si'iilciice in tlu* pajicr by Mr. 
Speakman jircvlously refern'd to : “ Tt w'fis due to 
th(' diligent and original w'ork of Fernbach tlial. 
advantage was taken of wliat liad long lH*en knowm 
to studc'iils of general bacteriology, namely, that 
ei'rtaln siK'eh's or .strains of one stK'eles of 
iuganisiii an* ahh* lo decompose ( arhohydrates with 
the production of acetom* and various alcoliols and 
a<*lds.” It was true that at; tlie tiim* of his (Prof. 
Fernhacli’s) work om* jiroet'ss of fi'rmentat ion liad 
hec'ii know'll in wlilch small amounis of acetone 
were iirodiici'd, and others in wlileh butyl ak'oliol 
w,‘is olitaliH'd. hut no process iiad been knowui in 
wliieh acetone and butyl aleoliol w'(*re obtained 
simultaneously in one fermenlalloii. Mr. Speak- 
man bad also stated that out of a total of ,‘i45S 
termenters inoculated, eacli holding 21,000 galls., 
none w’as discharged into the drain and not dIstllkHl. 
Tills statenienl was decidedly misleading to anyone 
w'lio had had no bacteriological training, as it 
might lx* undc'rslood to mean tliat none of these 
numerous tanks had lK*('n infected; wliereas, no 
l)aeteriologiHt w'ould claim to Ik* aiile to iierform 
a s<*ries of more Mian 2000 pure euitures wdtliont 
any ease of infi'ction. Sir Frederic Xatlian was lo 
a certain extent correct wlien he mentioned that 
|K)tatoes had b(*en the raw material used by tb<* 
Synthetic Products Company at King’s Lynn, but 
It sliould have lieen added tliat [Hitatoes had at that 
time lieen the cheajK'st raw material available In 
England. He (Professor Fernbach) could supiwrl 
Sir Frederic NatliniTs view that the Welzinann 
process and the Fernbach process were generally 
similar; he would even go further and sny that 
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from what had been published the processes were 
identical. It would have been very interesting to 
know on what evidence was based tlie assertion that 
tlve bacteria were different. It might bt; wondere<i 
wliy the iK>Ints now mentioned had not betui pub- 
lished earlier; but; when asked in to read a 
paixu' on tlui production of acetone by f<'rmentation 
before the London Section of tills Society, his doing 
so had biH'U formally vetoed by Itritisii (lovernment 
ollicials, and lie liad bt'en comiielied therefore to 
bow to Ibis decision. In Mr. (Mil’s paiHU* (he plant 
(hat liad been in work at King's I^ynn was described 
at hmgtli and tliially reported to lx* an Ideal on(‘. 
1( would iierli.ips hnvt‘ been desirabk? to say wlial 
liarts of llu‘ i»lant luvcted by ids (Prof. P(*rnbacli’.s) 
friends liad been mulntaiia'd and what parls had 
to t>e al(ei‘(‘d? TIm‘ successi's of the .so-calh'd Weiz- 
maiin process dated from the lini(‘ that the King’s 
Lynn factory was taken ov(‘r by (he (government 
after having bemi worked with compleU* su(rcess 
by the Syutlielic Products Co. in so far as fermen- 
tation o|)eratlons were (.‘oncerned. ’I’he fa Hurt' to 
produce acetone in any (luantlty mentioned by Sir 
Frederic Nathan had Ikmmi eiilirely due Pi ln<-om 
])lete and inaderiuate plant for distillathm ; and 
immediat(‘ly this defect had been remedied the iilanl 
had been worked at its full output with complete 
siK'cess by the stafl’ of tla^ Synthetic IhTxlucts Co. 
The I'easons for this succe.ss, and for iho.'^e which 
Mr. (Jill had reported in his paiK'r, ba<l Ix-eii 
mainly that the King's i^yuii fai'lory li;id possessed 
a jdaiit wliicli liad Ixaui specially desigm'd for the 
working of th(‘ lu’ocess. As i’egard(‘d the working 
of the proc«‘ss in Frencli factories, h<‘ said that he 
had been apjiroaelKHl by two large distilling tlrnis, 
one having its works in France and tlie other in 
Indo-China ; eac^h of these jiossessed a jdant which 
could without any great, alteration be employed 
for the manufaetiire of acetone. ’rhes«-‘ plants liad 
been (unployeil in tin* first years of the war. and pr<*- 
viously to the war, for tin' manufaetiii'e of " silent " 
spirit by the ‘‘ Amylo ’' pro<s‘ss. Tlu' experhuice 
g.athered by thesi' manufacturers in tlu* production 
of pure alcoholic fermentations had gi'ently helped 
them in obtaining success in tlu‘ manufacture of 
acetone. The Indo-Chlna works had unfortunately 
lieen com|K‘lled to stop after a few weeks of suc- 
<i‘ssful working, owing to tin* iinjiosslbility of shii»- 
plng their goods to France. lint tlu* works In 
Fiance had been manufacturing acetone con- 
tinuously sin(H‘ ItdT. and had only riMvntly Immui 
stojijHxl through lack of raw inateiial. 'I’1 h‘ fo- 
menting tanks, which ha<l an av(*rage capacity of 
from 111 , 001) to 18,000 galls., were charged with a 
niasli containing about S% of maize or ri<'t‘, which 
was inoculated witli a pure culture contained in a 
two-lit le tlask. The aviuage duration of fermeii 
tatlon bad lavn 10 to 42 hours. Kx]H‘rien(V had 
tauglit in this process exactly what tiiey liad known 
as regards alcoliol manufacture, namely, th.at (he 
most jK'rfectly erected lines of iiifH's did not always 
.avoid infection, and that It was ])est to dlsiKUisi' 
with tile .seed tank, and to seed the fermenting tank 
direct with a pure cultun* prepared In the 
laboratory. 

Mr. K. Gu.\.nt IUxh’ki; .said he was sure (here was 
nobody in England who denied to Prof. Fernbach 
the credit of having Ixaai the first to product* butyl 
alcohol and acetone by a fermentation ]>ro<vss. 
Probably Sir Frederic Nathan and Mr. (Mil would 
say tluU tlie reason wliy tht* i)rocess liad bt'en re- 
ferred to as the “ W<‘Izmann process ” was becaust* 
Dr. Welzmaim liad lK*en placeil in cluirge of the pro- 
duction, and they could only sjwak of the produets 
under his actual oiK'ratlon. It would be Interesting 
to know n little more as to the exact cost. Ckmld 
it under the moat favourabh* conditions ever com- 
pete with acetone derived from, say, the destructive 
distillation of wood? It appeared at first rather 


remarkable that the production of acetone from 
ai'etlc acid obtained by alcoholic fermentation 
sliould not have been successful. It seemed a little 
difficult to understand that it should not have been 
l»ossibIe to firodiice acetone by tin* acid [irocess at 
a cheaiH*r mte Mian had lH*cn thi* ca.se with this 
proce.ss. He gathered Mial the re.sidue In this par- 
tuMdar proc(‘ss amounted to l.‘l% .solid. It was 
stall'd that ]unctically no carbohydrate lemalned. 
No starch remained, but he wondered whether any 
dextrliious substance was iiresent; he took It that 
It was not. wliolly alhiimlnous matter which re- 
mained. h was rcmarkabli* that an organism could 
I'.vlst in th(‘ presence of acetone and butyl alcohol, 
sulistaiiccs normally most iiiimh'al to almost all 
Lirms of lib*. 

Th(* iloii. F. K. IIknlkv said he had hud some 
exiicrience in 1()1S with tla* fcrincutaiion of horsi*- 
chcstnut.s. He liad found it Impossible to carry 
through ferim'iilal Ion with hoist* ciicsl nut meal un- 
l«*ss it w(‘rc comidclely free from husk, and that 
w;is in practice imjiussibk*. It was impossible to 
I g(‘t Mu* husk down to siu'h a pcicciitagc that the 
I fcrmentallon woidd i»rocccd iiroix*rly, but It had 
j b(*en found [lossihk* to etlect fermentation when the 
i Jinsk wjis {lartially removed and the liorse-chestmit 
meal mixed with an etpial (juaiitity of rh-e or malz<*. 

1 Alder tlH‘s<* eouditions la* and his associates had 
carried through about a dozt'ii fermentations quite 
succe.ssfuliy. Ihougli tlu* fcruKUitatjon pro(?eeded a 
good deal more slowly Miaii with tbc cereals alone. 
Another raw material used Iind lx*en acorns. They 
h;id fermented (juautities u]i to 2 cwt, of acorns In 
the .same way as witli ]ior.s(‘-clK‘.s(nuls; hut in that 
case he heli(‘v<‘(l the tannin iiiP'rfcri'd with the fer- 
ineutatioii. though with a mixiun* of 40% of acorns 
and 00% of rice or malzt* tlie result had U'cn fairly 
normal. 'ria* last sjM'aker liad raised Ma* point 
about the (luaiitity of aeetoiu* and butyl alcohol 
prt'si'iit. ill till* fermenting liquhl, lliliiking it remark- 
alik* tliat baeleria could live in the jin'seuci* of these 
snhsljiiices. P»ut the extremi* ililutioii of the liquid 
must Ih* iH*alised. 'Plu* luiish eoiitaiiied 0% or 7% 
of grain, ami only about 7% of Ibat was converted 
into acetone ;iiid 14% coiiveited into butyl alcohol: 
so Ml, at, when tlie fermentation was thiished, there 
was only 1“4'V, of butyl alcoliol and 0Mt% of 
acetoiu*--u very small quanlily. Liltle had lH*eii 
said about by-pi’oducis. He and those wlio worktHl 
with him hail laid opportuiiltii*s of following the 
nature of the ga.ses jirodueod, us tlicy had bad 
plant for si*pa rating lliem. They bad found that a 
solution of soda under pressun* produced a very 
efficient separation, so that they got hydrogen suffi- 
ei(*iilly i>ure to be used by the plumbers. He 
believed it eould have bei'ii made suftieieiitly puiv 
for air.ship work by a final w.-ishiiig with caustic 
alkali. One interesting iioiiit Ilia! hud not been 
toueli(*d upon was the eoiirse of thi* chemical 
reai'lions which took place during fermentation. 
As Mr, (Jill had explained. Mie acidity of the mash 
gradually rose as the fcruieiitatioii progressed. In 
their experiemv in the factory the acidity rose 
steadily for the lirst 12 hours of fermentation, and 
then fell steadily until a minimum was reached, 
which was maintained to tlic end. If that acidity 
weiv neutralised as it was formed the salts of two 
aelds were prodiu'ed— butyric and ao<*tic acid. 

(’ol. (J(HU)F.uir.\M sjud that In 4'<irouto they had 
starteil with a a’A mash and had gradually worked 
it uj) to at least 10%. They had obtained their best 
ixxsults at 10%. The sIuggl.shne.s.M of the fermen- 
tation was due to using (he ferment too soon after 
It liad be<*n put aside for future use. With regard 
to (he Inoculating system, they had used the 
aluminium pails that Mr. Gill spoke of, and nearly 
all their fniluri*H had bei*n tra(vd Imck to those 
l>alls. They had then made a battery of small 
inoculators that would hold aliout 5 galls., and 
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provided a pipe connection from thl.s on to the 
inoculators and then on to the seed tanks. Every 
pipe In their works, from the time It was empty until 
it was used again, was under steiiin pressure. They 
had found that It did not increase tlie yield or give 
any advantage to cook the grain at anything Ix^- 
tween 15 lb. and tiO lb., but with pressun's above 
<10 lb. better lesulls were obtained. What the 
mi son of this was lie con id not say. Four fermen- 
ters were iisi'd and each was tilled in turn; that only 
took a few hours, but it gave th<' ferment in the 
first fermenter a chance to start; after that, they 
did not have to reject any batches. Of course soine 
fermenters wer(‘ contaminated to a certain extent, 
but th(‘y did not run th(‘ product into the .sewer 
unless the yield of acetone was Ixdow 00% of th(‘ 
normal. 

Dr. Rkilly .said that during several humeiita- 
tions at the Royal Naval College Factory they had 
attemtited to sepamte the acids which w(‘r(‘ formed. 
Duty He and acetic acids were not the only acids 
pro<.luced; there was also a small tpianlilv of 
another organic acid whicli they ha<l not succeeded 
in identifying. Idie acids were formed at first in 
the proportion of four jtarts of acetic acid to one 
of butyric acid. After a h w hours the proportion 
of butyric to ae('lic acid increased, until more 
butyric acid than acetic acid was produced. Then, 
as fermentation pnx.veded, the proiiortion of ae<‘tie’ 
acid again rose. There was a I’ising curve of acidity 
for a certain number of hours, and afterwards it 
fell off; as if fell off, acetic acid was added to bring 
it up to the maximum again. It appeared that the 
bacteria or enzymes w(‘re actually able to reduc‘e 
the acetic acidity in conslderal)lo <p],iiiliti(‘s. 
The i>er(*cnlage of acedone was increased by tbe 
addition of ar‘etic acid. If acetic acid wer(‘ made 
by an ordinary fermentation process, for exainpli*, 
by souring cheap wines, tlie dilute solution could be 
pumped directly into the h'rmentatlon vat for con- 
version into acetone. In that way the yield of 
acetone was increased aboni 10^% and the" butyric 
acid production was normal. He doubted 'whether 
In j)oace time such a process would have an 
ecMUiomic value. 

Sir Frkdkiuc N.\TirAN said lu* would like* l<» 
eiidoj'sc* the statement made by Mr. Grant Hooper 
that they all knew ixTfectly well tliat Prof. 
Fcu’nhaeh had lK‘eii tlie first to produce a mixture 
of acetone and liutyl alcoliol from potatoes. Rut I 
in the brief sketch be fSir Frederic Nathan) had 
jmt lioforo the Goufercncj*, he liad ti'i(*d to avoid any- 
thing of a controversial nature. He hud stated as 
briefly as he could certain fm-ts as far as tlicy 
concerned the ])roducllon <d' ac'etone in this country, 
Canada, and flic United States during the war. 
That acetone had Imx'ii ];rodueed by mcains of 
bacteria given to the* Department by Dr. Welzrnann. 
The bacteria had becui used in this country, in 
Canada, and the U.S., and in every ease with .some 
form of grain and not with potatoc's. 


THE EMPLOYMENT OF MKTlO-ORtiANISMS 
IN THE SERVK^E OF INDUSTRIAL 
CHEMISTRY. A PLEA FOR A NATIONAL 
INSTITUTE OF INDl S^I'RIAL MICRO- 
BIOLOGY. 

BY 4. CIIASTON CHAl'MAX. 

When I was Invited to contribute to this (^nifer- 
ence a papt^r dealing with the employment of micro- 
organisms in the service of chemical industry, my 
first Impulse was to decline, on the ground that It 
would be quite lmix>sslble to deal adecpiately with 
even a small branch of so wide and complex a 
subject within the limits of an ordinary scientific 
commnnlcatlon. 

A little reflection, however, suffleed^o show that 
If the temptation to wander too far nfleld were 


resolutely resisted, there were one or two aspects 
of the matter of special Importance at the present 
moment which might very usefully be brought 
lH*fore ail audlenc*e such as this. 

It is, I think, abundantly clear that, during the 
period of reconsl, ruction on which we are now 
entering, it will be necessary for this country to 
si, rain every lu'rve to meet foreign oomiietitlon, and 
to l)cconH‘ ns far as possible stdf-supportlng. 

It is a truism that the wealth of a country 
d(*p(‘n‘]s on its productiveness and, for far too many 
years and in far too many cases, we have been 
content to act merely as agents when we should 
have bcHui manufacturers. The war has, I think, 
brought home to us the folly of such a course, and 
it h«‘hoves us to see that we never again become 
i as dependent as W'^e have been on other countries 
for so many of our vital necessities. 

As a branch of chemical industry, industrial 
micro-blology has not received, in this oounlry, tbe 
amount of attention to which its ImportancH^ en- 
titles it; and in Ibis pai)er 1 propo.se to refer merely 
i>y way of exami)l(^ to one or two of what may be 
<*alled (for want of a belter term) the fermentation 
Induslries, wliicli liavi* ins'ii very .seriously neglected 
ill this country, and wliich it .should now be our 
duty to <‘.stablisli firmly on British soil. 

Of all branebes of eliemical .scicuice none, perhaps, 
has made greater progi'ess <]uriug compai’atively 
re(.-ent y(‘ars than tliat sub-division of organic 
clKMuistry to whicli tiu' term biochemistry is now 
generally apidied. Including, as it does, within its 
purview a study of tlie clKmiical const Itution of a 
vast number of naturally oeeurring compounds, 
llieir giMietic ridniionsliips, IlK'ir modes of produc- 
tion, and (he various Iniu.sformations wlilch they 
uiid<*rgo in (lie living organism, it will lie obvious 
tliat (be iiroblems concerned are not merely of 
inbui.se inlerest, but are frequently of the very 
liigliest import a nee in their relation to chemical 
I industry. 

Whilst any at1<*inpt to divi<l(‘ cfi(‘iiiical processes 
ami chemical products into vilal and mn-vUal- 
(hat is, to assume some s])eeial “ vital force ” 
j oiMU’ating in living organi.sms - would be without 
scientific justltication and could scarcely fail to act 
as a serious ohslaele to jirogi’css, yet It cannot be 
d(‘nied that. In tlie great majority of blooliemical 
syntlusses and transformations, we aix* confronted 
wltli climnlcal inodes of activity of which, at 
pre.seiit, W(? liave but the dimmest conception. 
When W’C consider the wonderful syiitlietle pro- 
(•ess(‘s aeeomplIsluMl by tlie leaves of plants under 
tbe slimiilu.s nf light, the formation of starch or of 
prolein in (la* growing jilant, tin* <*onversioii of car- 
bohydrates into fat In the animal organism or by 
some of (he inicroseopic fungi, or any of the 
iiumerona Insianees of enzyme u(‘tion, and compare 
the ease and conipleteni'sa with which these com- 
pl<*x transformations are (‘ffected at ordinary 
l(‘nip(‘ratureH with the drastic, clumsy and often 
wasteful syntheses of the organic laboratory, we 
must realise how far we ar(^ still fiom understand- 
ing nai lire’s methods, and how much we have to 
learn iK'fore we cun hope to imitate them. 

To quote from tiie late Professor Meldola : 

“ When w(i can transform sugar into alcohol in 
the laboratory at ordinary temiK'raturcs by the 
action of a syntheslseil nitrogenous organic com- 
]M)imd; when we can conv(‘rt glucose Into citric add 
ill the same way that Oitromyces can effect this 
transfonnallon; when we can build up heptane, or 
cymene, or styrene, or when we can produce the 
naphthalene or anthracene complex In the labora- 
tory by tbe Interaction of organic compounds at 
ordinary tenqieratures, then may the chemist pro- 
claim with confidence that there is no longer any 
mystery in vital chemistry.” 

It is true that we are beginning to understand 
something of the nature of enzyme action gnd that 



oBAFMAN^uicBO'OBOAinwft Bi 




provided a pipe connection from this on to tiie 
inoculators and then on to the seed tanks. Every 
plp6 in their works, from the time it was empty until 
It was need again, was under steam pressure. They 
had found that it did not increase the yield or give ! 
any advantage to cook the grain at anything be- 
tween 15 lb. and 00 lb., but with pressures above 
60 lb. better results were obtaine<i. What the 
reason of this was he could not say. Four fermen- 
ters were used and each was filled in turn; that only 
took a few hours, but it gave the ferment in the 
first fermenter a chance to start; after that, they i 
did not have to reject any batches. Of course some 
fermenters were contaminated to a certain extent, 
but they did not nm the product Into the sewer 
unless the yield of acetone was below 60% of the 
normal. 

Dr. REir,LY said that during several fermenta- 
tions at the Royal Naval College Factory they had 
attempted to separate the acids which wore formed. 
Butyric and acetic acids were not the only acids 
produced; there was also a small quantity of 
another organic acid which they had not succeeded 
in Identifying. The adds were formed at first In 
tile proportion of four parts of acetic acid to one 
of butyric add. After a few hours the proportion 
of butyric to a(?etlc add increased, until more 
butyric add than acetic add was produced. Then, 
as fermentation proceeded, the proportion of acetic 
acid again rose. There was a rising curve of acidity 
for a certain number of hours, and afterwards it 
fell off; ns it fell off, acetic add was added to bring 
It up to the maximum again. It appeared that the 
bacteria or enzymes were actually able to reduce 
the acetic acidity In considerable quantities. 
The percentage of acetone was inci*eased by the 
addition of acetic add. If acetic add were made 
by an ordinary fermentation process, for example, 
by souring cheap wines, the dilute solution could be 
pumped directly Into the fennoutation vat for con- 
version into acetone. In that way the yhfid of 
acetone was Increased about and the butyric 
acid production was normal, lie doubted whether 
in peace time such a process would have an 
economic value. 

Sir Pkederio Nathan Siild he would like to i 
endorse the statement made by Mr. Grant Hooper 
that they all knew perfectly well that I’rof. i 
Fembach had been the first to produce a mixture 
of acetone and butyl alcohol from potatoes. Rut 
In the brief sketch he (Sir Frederic Nathan) had 
put before the Conference, he had tried lo avoid any- 
thing of a controversial nature. He had stated as 
briefly as he could certain facts as far as they 
concerned the production of acetone In this country, 
Canada, and the United States during the war. 
That acetone had b<‘en produced by means of 
bacteria given to the Department by Dr. Weizmann. 
The bacteria had been used In this country, in 
Canada, and the U.S., and in every case with some 
form of grain and not with potatoc^s. 

THE EMPLOYMENT OF MICRO-ORGANISMS 
IN THE SERVICE OF INDUSTRIAL 
CHEMISTRY. A PLEA FOR A NATIONAL 
INSTITUTE OF INDUSTRTAT; MICRO- 
BIOLOGY. 

Bt A. CHASTON CHAPMAN. 

When I was invited to contribute to this Confer- 
ence a paper dealing with the employment of micro- 
organisms In the service of chemical Industry, my 
first Impulse was to decline, on the ground that It 
would be qlulte impossible to deal adequately with 
oven a small branch of so wldlF and complex a 
subject within the limits of an ordinary s^eutifie 
OMumnnicatlon. , ? 

^ A little reflection, however, suflfied 
to ’wander foe 


resolutely resisted, Ihere were one or two aspects 
of the matter of special importance at the preseht 
moment which might very nsefully be brought 
before an audience such as this. 

It is, I think, abundantly clear that, during the 
period of reconstruction on which we are now 
entering, it will be necessary for this country to 
strain every nerve to meet foreign competition, and 
to l^ecome as far as possible self-supporting. 

It is a truism that the wealth of a country 
depends on Its productiveness and, for far too many 
years and in far too many cases, we have been 
content to act merely as agents when we should 
have been manufacturers. The war has, I think, 
brought home to us the folly of such a course, and 
it behoves us to see that we never again become 
as dei)endeut us we have been on other countries 
for so many of our vital necessities. 

As a branch of chemical industry, industrial 
micro-biology has not received, In this country, the 
amount of attention to which its importance en- 
titles it ; and in this paper I propose to refer merely 
by w^ay of example to one or two of what may be 
called (for want of a better term) the fermentation 
industries, which Liav(‘ Ixh')i very seriously neglected 
In this country, and which it should now be our 
duty to establish firmly on British soil. 

Of all branches of chemical science none, perhaps, 
has made greater progress during comparatively 
recent years than that sub-division of organic 
chemistry to which tijo term biochemistry is now 
generally applied. Including, as it does, within its 
purview a study of the chemical constitution of a 
vast number of naturally occurring compounds, 
their genetic relationships, their modes of produc- 
tion, and the various transformations which they 
undergo In the living organism, It will be obvious 
that the problems concerned are not merely of 
intense Interest, but are fi*equently of the very 
highest Imiwrtance in their relation to chemical 
Industry. 

Whilst any attempt to divide ehemleal processes 
and chemical products into vital and non-vital~ 
that is, to assume some 8i)eclal “ vital force ’* 
orx»rating In living organisms— would be without 
scientific justification and could scarcely fail to act 
as H serious obstacle to progress, yet It cannot he 
denied that, In the great majority of biochemical 
syntheses and transformations, we are confronted 
with chemical modes of activity of which, at 
present, we have but the dimmest conception. 
When wo consider the wonderful synthetic pro- 
cesses jicconjpllshed by the leaves of plants under 
the stimulus of light, the formation of starch or of 
protein in the growing plant, the conversion of car- 
bohydrates into fat in the animal organism or by 
some of the microscopic fungi, or any of the 
numerous Instances of enzyme action, and compare 
the ease and completeness with which these com- 
plex transformations are effected at ordinary 
temperatures with the drastic, clumsy and often 
wasteful syntheses of the organic laboratory, we 
must realise how far we are still from understand- 
ing nature’s methods, and how much we have to 
learn before we can hope to imitate them. 

To quote from the late Professor Meldola : 
“ When we can transform sugar Into alcohol In 
the laboratory at ordinary temperatures by the 
action of a synthesised nitrogenous organic com- 
pound ; when we can convert glucose Into citric acid 
in the same way that Oitromyoes can effect this 
transformation ; when we can build np heptane, or 
cymene, or styrqne, or when we can produce the 
naphthalene or anthracene complex In the labora- 
tory by the interaction of organic compounds at 
ordinary temperatures, then may the chemist pro- 
claim with confidence that there Is no longer aojr 
mystery vital chemistry,** 
thatws 

qfthe nate^ ail:; 






r nfBustBiAii oHBiosTBy . 


m niiy 6t tbo dutngesHPArtlcalarly those involyed in 
hydrolysln-ehn be readily brought about by what 
may be termed, in this connection, “artificial” 
laboratory methods. It has to be remembered, 
however, that there are still a great many important 
natural processes coming under this heading— such, 
for example, as alcoholic fermentation— which 
cannot be successfully imitated, and for these we 
are still dependent on the living organism. 

Thus, to take two Instances : whilst alcohol and 
lactic acid can be prepared synthetically, as the 
result of various purely chemical processes, those 
processes are at present so costly and so Imperfect 
as to be useless for technical purposes, and we are 
therefore largely dependent on what may be termed 
biological methods for the production of those 
important substances on a commercial scale. 

Whether, with the growth of chemical knowledge, 
the services of the living organism will be ulti- 
mately dispensed with, or whether— as I think more 
probable— those services will be more largely 
utilised in industrial chemistry, only the future can 
show. It is sufficient for our present purpose that 
a number of very Important Industries are more or 
less completely dependent upon the activities of 
certain lowly organisms, and that a very thorough 
knowledge of the nature of those organisms and of 
the Influence of environment on their chemical 
activities Is essential to efficient and successful 
factory work. 

This brings me to a point to which I wish in this 
communication to direct 8i)eclal and serious atten- 
tion, viz. the very inadequate provision made in 
this country for systematic Instruction in industrial 
micro-biology, and for the study of the Innumerable 
problems on which it bears. In connection with 
brewing and distilling an Immense amount of work 
has been, and is being done, but the minor fermenta- 
tion industries have been left very largely to take 
their chance, and to what extent we have been 
losers by this carelessness and neglect, a reference 
to one or two Industries will show. I^et us 
consider, for example, the manufacture of lactic 
acid. 

Although it had been known since the time of 
Scheele that lactic acid can be prepared from milk 
sugar, the production of this acid on an Industrial 
scale dates back no more than thirty or forty years. 
It was in the early days prepared In somewhat 
considerable quantities *ln this country and in 
America and for a number of years, so far as I 
can ascertain, little or none was made In (Germany. 
Up to about twenty years ago the Germans seem 
to have relied almost entirely on the Imported pro- 
duct, and I think I am right in saying that a not 
inappreciable quantity was actually obtained from 
this country. With the greatly extended com- 
mercial use of lactic acid, particularly in the dyeing 
and tanning Industries, the need for new sources of 
supply became great. To meet this many factories 
were established, especially in Germany, and at the 
outbreak of war that country had become a large 
producer, one firm alone making over 000 tons per 
annum. Reliable statistical Information In regard 
to the production and Importation of lactic acid and 
Its salts is scarcely obtainable, but I am Informed 
on good authority that in 1912 we Imported from 
Germany 613 tons, and that in the following year 
this had risen to 760 tons. It is clear, therefore, 
that not only were we not able to supply our own 
requirements, but that we were importing from our 
former customer, Germany, about one-half of the 
total quantity we needed and the bulk of the 
remainder chiefly from Prance, Italy, America, and 
Holland. It is not easy to arrive at an exact esti- 
mate of the amount of lactic acid tmed In this 
country, hut I thbk It may he takeh that at the 
outbreak of mt it imi» something 1600 


be said that these quantities, after all, are not great, 
and that as compared with many industrial pro- 
ducts, the money value involved Is very small. 
This is, of course, quite true, but it has to be borne 
ill mind that lactic acid is only one of the bio- 
chemical industries to which my paper has refer- 
ence, and that I am merely using it as an illustra- 
tion of the general principle that unless we are 
content to allow our industries to pass into the 
hands of our competitors, we must spare no effort 
to raise those industries — great and small — to such 
a condition of technical perfection that our position 
as manufacturers Is absolutely unchallengeable. 

I need scarcely remind you that lactic acid Is 
manufactured on the large scale by the bacterial 
decomposition of various carbohydrates. According 
to the usual text-book equations, one molecule of 
milk sugar first undergoes hydrolysis and then 
yields 4 molecules of lactic acid, whilst 1 molecule 
of dextrose similarly gives rise to 2 molecules of 
the acid. That the reactions Involved are not by 
any means as simple as these equations would 
appear to indicate is, of course, obvious, but the 
important fact from the technical point of view is 
that through the agency of selected micro- 
organisms, or more probably through the agency 
of the enzymes which they elaborate, a yield which 
falls not very far short of that indicated by the 
above equations can, under favourable conditions, 
be obtained. The actual process of manufacture 
roughly comprises five steps : — (a) The prepara- 
tion of the sugar solution In a condition suitable for 
j fermentation, (ft) the bacterial fermentation of this 
I solution under suitable conditions in the presence 
of an excess of finely-divided calcium carbonate and 
the production of calcium lactate, (c) the decom- 
iwsltiou of the calcium lactate with sulphuric acid, 

(d) the filtration and washing of the calcium sul* 
phato resulting from the preceding operation, and 

(e) the concentration of the lactic acid to the 
required strength. 

It la not within the 8Coi>e of this paper to describe 
111 detail the manufacture of lactic acid, and I may, 
therefore, omit all reference to the nature of the 
plant and to the many precautions which have to be 
taken if an acid of good quality Is to be produced. 
My object is, rather, to show that no matter how 
good tiie plant may be, how carefully all the purely 
chemical operations may have been carried out, or 
with what success the various engineering difficul- 
ties may have been surmouuted, the success or 
failure of the manufacture depends on the selection 
of the right organism and on a precise knowledge 
of the conditions under which that organism is 
capable of doing its best work. The production of 
lactic acid from carbohydrates Is, In fact, a general 
property of a large number of bacteria, but of 
these only a comparatively small number are 
capable of industrial application. This fact brings 
us face to face with the first difficulty and one upon 
the proixjr solution of which successful working 
very largely depends. I refer, of course, to the 
selection of the organism to be employed. It is 
clear that the intending manufacturer may adopt 
one of two courses. He may himself take steps to 
isolate In some way or other an organism capable 
of giving him the results he requires, or he may 
endeavour to procure the necessary culture from 
someone else. In the first case It Is obvious that 
he must be possessed of considerable knowledge, 
not merely of bacteriological technique, but of 
the life history, general characters, and probahje 
habitat of the various lactic bacteria. He ifitiirt:, 
dbvlously, be prepared to devote a conaldenihle 
amount of time to this preliminary work, and ev^ 
then it Is by no means certain that he will Ohtal|i 
the organism which is capable of glvli^ him the 
result he requires-that li to shy, the nnuUmun 
yteldl oMactic add In the ^ 

^ alMmdte dUhdOt method of 
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proceeding is to obtain the required organism from 
some person or institution. This is a point ^th 
which I propose to deal more fully a little later, hut 
It will perhaps suffice to say here that any one 
Intending to commence the manufacture of lactic 
add in this country would find it very difficult, 
except perhaps as a personal ^a^'onr, to obtain a 
pure^culture of a carefully selected lactic ^cterium, 
together with full instructions as to the precise 
fermentation conditions to be observed In order to 
get the best results. This last point is one of con- 
slderable imi)ortance, since for every organism 
there is a particular set of conditions, the 
observance of which Is absolutely essential to 
successful working. It is necessary, for exainple, 
to know what soluble form of nitrogen should be 
supplied and In what quantities, what temperature 
should be maintained, what amount of aeration, 
if any, should be adopted, and what steps should 
be taken to prevent the acidity from rising beyond 
the point at which the activity of the organism 
becomes Inhibited. It will, I think, be clear that 
the acquisition of tliis knowledge often Involves a 
series of scientific investigations such as could only 
be carried out successfully in a laboratory or insti- 
tution devoted to that particular kind of work. 
Although a vast amount of study has been devoted 
to the bacteria producing lactic acid, and although 
there are several organisms that have acquired 
industrial fame owing to their activity, it is not by 
any means certain that still more active bacteria 
may not yet be discovered. In support of this I 
may, perhaps, mention that in the course of a some- 
what prolonged Investigation I myself succeeded 
a few years ago in isolating a lactic acid bacterium 
which gave not only a rather higher yield, but 
worked very much more rapidly than the most 
vigorous organism which had previously been 
obtained. From what I have said it will, I think, 
be clear that if lactic acid is to be manufactured 
successfully and to l>e sold in-ofitably at a com- 
petitive price, it is essential that steps should be 
taken to secure in tlie first place the right oi^ganism, 
secondly to grow it under the most favourable con- 
ditions' and finally to malnlain it In a state of 
biological purity. I may say, without fear of con- 
tradiction, tliat thesti conditions of success, whilst 
well recognlseil by our manufacturers, are by no 
means universally observed. A good deal of lactic 
acid is. 111 fact, being turned out in a very hap- 
hazard manner, the quality being poor and the cost 
of production unnecessarily high. 

If the conditions of the lactic acid industry are 
by no means ns satisfactory as they should be, the 
conditions under which butyric acid is manufaic- 
tured are very much worst*. Much less work has 
been devoted to a study of the various bacteria pro- 
ducing butyric acid and to the determination of the 
conditions under whlcli they exert, their maximum 
activity. It is not too much to say that the majority 
of the manufacturers of butyric acid very rarely 
have any precise knowledge of the organisms they 
are employing, and ns a result the yield of butyric 
acid is often very low and its quality i)oor. 

Even in the Important and ancient vinegar in- 
dustry the same want of precise knowle<lge obtains. 
Bach manufacturor has in process of time produced 
a certain variety of organism which appears to 
answer his purpose, but of the life history of which 
he is usually profoundly Ignorant and which he 
takes no special pains to obtain or to preserve even 
in an approximately pure condition. There can, I 
think, be very little doubt that a careful study of 
the acetic acid bacteria with special reference to 
their industrial properties would be productive of 
great benefit to the vinegar Indua^. Not only Is 
It probable that different speclesr^If need In pure 
cnlture for acetiflcatlon wonld give Tinegars OX 
4^4Krent fiavour, but it is also tolerably, 

particular organlsmr might be fiouml to. be 


especially suited for use In certain types of appa- 
ratus, and that the working losses which are so 
serious in many vinegar factories might be very 
considerably reduced. 

I might refer to many other industries depending 
on the activities of micro-organisms, but I have per- 
haps said enough to show that even in the case of 
industries which have been in existence for a con- 
siderable tl^ne, the empiricist is still far too much 
in evidence. This, I think, is largely due to the fact 
that facilities are wanting for the proper training 
of workers In the biochemical industries, and that 
there are no means by which such workers con 
keep in touch with mo<iern views and modem de- 
velopments. 

There is not, in fact, in this country, nor (so far 
«8 I am aware) in the British Dominions, any 
institution devoted to a subject which is admittedly 
of such enormous technological ImporUinet*. 

Assuming such an institution to come Into exist- 
ence It may be nseftil to consider for a few 
moments what ground Its activities might cover 
and what functions It might i)erform. 

In the case of brewing and distilling, we are deal- 
ing wltli two very ancient industries, in which 
scientific investigation had, perforce, to follow for 
a considerable time in the footsteps of practical 
exi)erlencG. In tliosc* industries the practical man 
knew what results he required and, as a rule, how 
those results could best be ol)tained, and it was 
left for the scientific man merely to supply the 
explanation. Even in these ancient Industries, 
however, a iwint was reached at whlcli further 
progress was impossible without highly specialised 
scientific Investigation, and what Pasteur, Hansen, 
and many others have done in this field of Inquiry 
is too well known to need any further reference 
liere. 

In the case of the wine industry, however, very 
imicli less s<‘lentlfic work has been done, and, at 
the present time, there is in my view an enormous 
future for the systematic investigation of the wine- 
making industry, from the biological side. 

In the dairy Industry, and particularly in connec- 
tion wltli cheese-making; in agriculture; In bread- 
making and the pressed yeast Industry; in tanning, 
ill the treatment of sewage, and in the study of 
certain plant diseases, to mention only some of tlie 
fields in which micro-organisms play an over- 
whelmingly important jiart, the scofie for Investi- 
gation is almost unlimited. 

The first, and iierhaps the most important, object 
of the Institute which I have in my mind would 
])(* fo jirovide for the systematic prosecution of 
original researcli, in connection with the aliove in- 
dustries, and in fact with any Industry in whlcli 
micro-organisms or enzymes play an important part. 

That a groat deal of very valuable work of this 
kind has been done in this country Is well known 
to all who arc familiar with the subject, but the 
Institutions in which this has been done arc scat- 
tered, and there can be no doubt that far better 
results would be obtained if the many closely re- 
lated problems connected with the activity of micro- 
organisms and of enzymes could be studied In a 
single institution adequately provided with all the 
necessary appliances and siieelmens, and where the 
various workers In these olosely-associated fields 
would have the opportunity of discussing their 
problems with om* another. 

In the next place, the Institute would serve as a 
centre for the specialised training of men Intending 
to devote themselves to the teaching of micro- 
biology and biochemistry in our Universities and 
Technical Schools, and also for the practical In- 
stnictlon of factory managers and other technical 
employes engaged in the various biological indus- 
tries. 

I am,' of course, awate tlkt a good' deal of wotk 
In dlrecUon is lieifig to existing Instltu; 
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tioii^ but there Ib aio^^ absolute want ot coordination, 
accoxniMinied by oveiflapplng and waste of energy, 
and, above all, there is the Important fact that the 
men engaged in teaching these subjects, although 
possessing the highest academical qualifications, 
are frequently wanting in the necessary practical 
experience and knowledge. There is, moreover, 
very frequently a great scarcity of the living sped- 
mens necessary for experimental laboratory work. 

It would not, for example, be at all easy to name 
any existing institution in this country in which 
the science and technology of the manufacture of, 
say, vinegar, lactic acid, or butyric acid could be 
taught In sucl^a way as to provide a proper and 
adequate equipment for a man desirous of devoting 
himself to any one of those industries. 

What I may perhaps describe as the chemical 
and chemical engineering sides of the subject are, 
of course, provided for, but for the teaching of the 
much more Important biological side, the provision 
at present existing Is imperfect and entirely inade- 
quate. 

A further function which the proposed Institute 
might fulfil would be that of providing breweries, 
distilleries, and other factories with any required 
organisms In pure culture and in sufllclently large 
quantities for Industrial purposes. The technical 
manager of any factory in which biological pro- 
cesses are employed would find It a very great con- 
venience to be able to obtain at any required moment 
a working quantity of the particular organism on 
which his operation deiiended. At the present time 
scarcely any such facilities exist In this country. 
In France the want Is to some extent met by the 
fiervice des Levurcs of the Pasteur Institute, whicl» 
Is in the habit of supplying brewers, distillers, wine 
growers, cider manufacturers, and lactic acid 
makers with the necessary cultures, and in addi- 
tion to this there are several private institutions, 
covering more or less the same ground. In Germany 
the work Is done by the Institute for Fermentation 
Industries, and In one or two other countries there 
are more or less well-known private establishments 
such as Jdrgeiisen’s Laboratory In Ck)penhagen. 

Then again, the Institute would serve to house as 
complete a collection of ludustrlal micro-organisms 
In pure culture as could be got together. No such 
collection exists In Great Britain, and scientific 
workers, industrialists, and others are compelled to 
apply to th^ir friends on the chance that someone 
may happen to have a specimen of the organism 
required, or to endeavour to obtain it from the 
Centralstelle fttr Pllzkulturen In Amsterdam, or 
(befoi-e the war) from the Fermentation Institute 
tn Berlin, from Krai of Prague, or from some 
other foreign public or private Institution. The 
time and trouble involved In a quest such as this 
will be well remembered by those who have been 
compelled to undertake It. As one who happens to 
possess a fairly large collection of living saccharo- 
mycetes and allied organisms In pure culture, I 
can myself bear witness to the frequency with which 
these organisms are required and to the difficulty of 
obtaining them conveniently. It must be remem- 
bered that these cultures are to the mlcro-blologlst 
what pure chemicals are to the research chemist, 
and It Is surely not too much to ask that one set 
at least of these important living specimens and re- 
agents |hould be at the service of biological workers 
and others in this country. I have reason to believe 
that the demand on the part of British and Colonial 
workers alone is not Inconsiderable, and it would 
most certainly increase if the supply weiO readily 
I am aware that the Htbpur Involved 
in nmitttatnW a flection as t aht indicating 




the supervision of the keeper of the collection. The 
Institute would furtlier serve as a central bio- 
chemical library. At the present time there is 
happily a proposal to form one large library devoted 
to chemical literature, and there is a very general 
feeling that all overlapping and unnecessary multi- 
plication should be avold^. With this policy of 
concentration I am In the fullest agreement, but I 
think that It will be generally admitted by all who 
know that the literature of the subject with which 
I am dealing Is of a very highly si^allsed 
character, and that many of the most important 
volumes and some of the periodical Journals are 
not, as a matter of fact, readily obtainable in any 
of our existing libraries. On this point I speak as 
one who has on more than one occasion experienced 
the difficulty of obtaining accx^ss to works for which 
the genera] demand is small, and which are too 
costly and too highly specialised to appeal to the 
majority of the members of the Library Committees 
of our scientific societies. Finally— and this would 
possibly not be one of the least Important of Its 
functions — the proposed Institute would serve as 
a central home for British mlcro-blologlcal science, 
and as the institution to which all workers In this 
field of natural knowledge In every i)art of our 
Dominions would apply for Information, to which 
they could send rare specimens for Identification or 
for Investigation, and to which they could, subject 
to proper safeguards In the matter of priority, com- 
municate any discovery of Importance. The subject 
In Its botanical aspects Is not one with which I can 
claim anything more than a very limited acquaint- 
ance, but In our Colonies and overseas Dominions 
there must be many occasions on which mycologists 
—official and otherwise— would experience the ad- 
vantage of such an Institution, and whilst obtalnluf 
information themselves might render great national 
service by contributing to our knowledge of the 
nature of many fungoid plant diseases. As air 
example of this side of the Institute’s functions 
reference may be made to the so-called “ mineral 
yeast ” which was manufactured In considerable 
quantities in Germany during the war and used for 
human food purposes. From statements published 
during the war in the German technical press, it 
api>eared that one of the Professors of the Institut 
fttr GUrungsgewerbe In Berlin received In the early 
part of 1916 from a pupil of his on the Eastern 
Front a small specimen of a growth found on the 
stumps of certain trees In that district. After con- 
siderable investigation it was found that the growth 
contained an organism which exhibited some very 
Interesting features. Thus, not only did It produce 
under certain conditions considerable proportions 
of fat, but It also had the property of building up 
crude protein from ammonium salts (without any 
form of organic nitrogen) In the presence of phos- 
phoric acid and traces of compounds of potassium 
and magnesium. Inasmuch as ammonium salts 
could be obtained readily from the air, and since 
the carbohydrates resulting from the add hydro- 
lysis of wood could be used as a source of carbon. 
It was clear that this organism rendered it possible 
In the short space of 36 hours to build up fat and 
protein from such comparatively cheap raw 
materials as ammonium phosphate and the add 
conversion products of sawdust. This organism ii 
not a true yeast- that Is to say. It does not belooit 
to the genus saccharomyces and It does not produce 
alcohol. As the result of the numerous stotemeitts 
appealing In the German technical press, Mr. Fted. 
Wlssler, Ohalrman of the Marmlte Fo^ 

Go., Ltd., Interested himself in this matter and k 
product was obtained from^whl<^ after (mrae oom^ 
siderable difficulty, an organism was leolated, which 
if not idenucsl with tjie Offinnaii ** mineral yea<**^ 
P OMM g w The 
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einperlmental Bcale. By a special process the 
Marmlte Food Extract Company found it possible to 
prepare from it a food extract closely resembling 
extract of meat in its chemical and physical pro- 
perties, and so one had placed in one's hands the 
possibility of manufacturing, through the agency of 
this microscopic organism, and in the course of a 
tew days, a food extract closely resembling meat 
extract from such materials as glucose or converted 
sawdust, ammonium phosphate, and traces of 
certain other mineral salts. I mention this merely 
to i^ow how important at times it might be to have 
a central institution to which interesting biological 
specimens from various parts of the world might be 
sent for examination and study. 

I am well aware of the excellent work in the 
domain of industrial micro-biology which is being 
done in a number of Isolated Institutions such as 
the Lister Institute In this country, in one or two 
well-known American colleges, in the Pasteur In- 
stitute in Paris, in the Institute for Fermentation 
Industries in Berlin, in the Carlsberg Laboratory 
In Copenhagen, and in some others which it is not 
necessary to specify. Bach of these institutions, 
however, deals with this immense subject in certain 
of Its aspects only, and as compared with the scheme 
which I am advocating, they suffer from the great 
disadvantage that there Is no co-ordination and 
that consequently a combined attack on any of the 
big problems which are calling for solution is ren- 
dered very difficult, if not Impossible. I might refer 
to still other advantages attaching to a central 
Institution, but I think I have said enough for m/ 
purpose. I desire to make it clear that I do not lay 
claim to any originality, since the Idea which I am 
putting forward is one which must have presented 
Itself to many working biologists, and is similar 
to one advocated some years ago by Paul Lindner 
of the Institute for Fermentation Industries in 
Berlin. It need scarcely be said that the institute 
Lindner advocated would have had its home In 
Germany, and I think it behoves us in this country 
to take steps to establish on British soil an Institu- 
tion which, although primarily Intended to meet the 
needs of British workers, might ultimately receive 
the support of many of our American and Con- 
tinental allied colleagues. If my paper should be 
the means of provoking discussion, and should bring 
the establishment of such an institution a litll*.* 
nearer, I shall feel myself amply repaid for ilie 
labour Involved In Its preparation. 

I 

Discussion. 

Mr. Wm. B. Briebley, speaking as a microbio- 
logist, recalled the fact that at the Newcastle 
meeting of the British Association, in a discussion 
on the organisation and future progress of the 
eeience of microbiology, he had contributed a paper 
to that symposium in which he and others had 
suggested the formation of an Imperial Bureau 
of Microbiology, the details . of which were very 
•closely paralleled in Mr. Chaston Chapman’s pro- 
posal. To their great disappointment the Govern- 
ment had not taken up the proposition in its 
fullest aspect; they had certainly created an 
Imperial Bureau at Kew, but had not had 
the Industrial microbiologist In mind. Last 
November the Pathological Laboratory at Kew had 
.been transferred to the Bothamsted Experimental 
Sitatlon at Harpenden. An Institute of Microbiology 
had been set up there, and It was proposed to 
establish a laboratory where pure; cultures might 
be obtained and supplied to those who wanted 
them. That laboratory was jibout to be in- 
augurated, and be asked help fnmi those who were 
Interested In pure cultures of mlcro-organlsipQi. At 
Uiboratory they would huve to 


plants, and more commonly found In agricoltnie; 
they hoped later to extend their activities so as to 
Include those micro-otganlsms which were of use 
in industrial purposes, and, possibly, finally, to 
include a good many of those which were pathogenic 
to man. It was Impossible to separate the aspects 
of the pure culture laboratory into those which had 
an industrial application and those which had an 
agricultural application; that was also true of the 
research done In such an institution. The appli- 
cation of the activities of micro-organisms to in- 
dustry was very largely dependent upon our know- 
ledge of their physiological activities. It would be 
quite feasible by a slight extension of the pure 
culture laboratory at Bothamsted to satisfy the 
demands for some time of industrial chemists and 
other branches for the supply of micro-organisms. 
Finally, he drew attention to the Association of 
Applied Biologists, where chemists might meet the 
bulk of those workers in this country who were 
interested in the economic aspect of biology, and It 
was possible that the Society of Chemical Industry 
might at some time have Joint meetings with that 
Association. It would be well if there were more 
co-ordination between the economic biologists and 
the industrial chemists of this country. If such 
an institute as Mr. Chapman had suggested was put 
on foot, he (the speaker) was sure that the 
biologists of this country would give It the most 
cordial w^elcome. 

Mr. F. .T. Lix)YD said that this country was 
probably the only country of any Importance where 
there was no bacteriological society. The use of 
such a research institute as suggested was not only 
for the supply of those organisms which were desir- 
able. He had found that one of the greatest diffi- 
culties met with In practice was to find the source 
of organisms whicli were not desirable, and such 
an institute would prove of Immense value to 
industry in this direction. He had also found con- 
siderable difficulty in carrying on pure cultures for 
any length of time. In some Industries pure cul- 
tures were wanted frequently, but in many cast's, 
such as that of the fermentation of fruit, the 
season lasted only a very short time, and any pure 
cultures that were required would have to be kept, 
say, 9 months, in order to be utilised the next 
season. This difficulty had been experienced not 
only by himself, but also abroad; and it had been 
found necessary to place those institutes where pure 
cultures were manufactured on a large scale at 
hierh altitudes to prevent contamination. But- the 
difficulty of obtaining and retaining pure cultures 
was very great, and In that way the Institution 
proposed would be of Immense value. He sug- 
gested that those interested should combine to form 
an association, start research work, and keep 
before themselves Mr. Chapman’s Ideal. 

The Chairman said that he thought Mr. Chapman 
had made out a very strong case, and they all 'hoped 
that his paper would bear fruit. He (the Chairman) 
thought that Mr. Lloyd’s suggestion was an ex- 
tremely good one, and he could see no reason why 
an association with the objects in view that Mr. 
Chapman had put before them should not be 
formed in connection with the Department of 
Scientific and Industrial Besearch. 

On Thursday evening a soiree was held at the 
British Scientific Products Exhibition, West- 
minster. 

The meeting concluded on Friday, July 18th, with 
an excursion to Windsor and Cookham. At 
Windsor members we^e given the opportunity of 
visiting St. George’s Chapel, the Albert Memorial 
Chapel, and the Terrace and Bound Tower of the 
Cac^l^ After luhdbieont the party was taken from 
<;)oo>d^» and thence 
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Annual Meeting. 

CONFERENCE ON THE PRODUCTION 
AND CONSUMPTION OF SUGAR 
WITHIN THE BRITISH EMPIRE. 


Held at Clothworkers* Hath Mincing Lane, E.C„ on 
Wednesday, July Voth, 1919. 


The Earl of Denbigh presided over the Conference 
during the morning from 11 a.m. to 1 r.M., after 
which it adjourned. 

The Worshipful Master of the Clothworkers* Com- 
pany, Mr. W. Withers Moore, formally welcomed 
the assembly, remarking that it was always a 
pleasure to his Company to lend their Hall to 
further such objects as those of the Society of 
Chemical Industry. Their Hall seemed a suitable 
place for such a meeting as the present, because 
grouped around it were the oflBces of traders who 
were very much interested in the success of the 
Society. The capture of the tea trade had been 
accomplished by a compai-atively few young 
Englishmen and Scotchmen in the space of about 
twenty years. In the early seventies there was no 
tea produced in Ceylon at all, and only about ten 
I>er cent, of what was now grown in India. The 
dislocation of the sugar beet industry on the 
Continent owing to the war, gave the opportunity 
of capturing a great deal of this trade for our 
Empire, and ho had no doubt that the Society 
would assist to bring about this desideratum. 

Dr. Charles A. Keane said that, as Chairman 
of the London Section of the Society, he would like 
to express on behalf of the assembly their very 
sincere appreciation of the hospitality they were 
enjoying from the Worshipful Company of Cloth- 
workers. They felt it a groat privilege to hold 
their meeting in one of those great halls associated 
with so much tradition and achievement, and to do 
what they could to bring science into touch with 
industry and commerce. Many gatherings of this 
kind had been held amid more academic surround- 
ings, but it had been felt by the London Section that 
it would be an excellent departure if they were abli^ 
to meet amidst the activity associated with a busi- 
ness C'ontre. 

The Earl of Denbigh after thanking the Com- 
mittee for having done him the honour of asking 
him to take the Chair, said that he had only 
received the proof of the preliminary report of the 
Committee the previous night, and he had had very 
little opportunity bf looking into it. He saw, 
however, that the Society had given a great deal of 
attention to the question of the development of the 
sugar beet industry in this country, with which 
subject he had been associated for many years. 
Commenting on the ignorance of the general public 
in regard to sugar, it was no exaggeration, he said, 
that most people believed that the sugar they con- 
sumed was made from sugar cane. He had met agri- 
culturalists in the country who did not even know 
that sugar was produced from beet at all, yet on the 
Continent before the war, something like 8,000,000 
tons of sugar was produced from this source per 
annum. In Germany there was a highly develop^ 
sugar Industry, and everybody knew how to handle 
It; the agriculturalist knew how to grow the beet 
ind to transport it to the factory, and the factory 
Icnew how to manufacture the suga^ and get it to 
market, whilst in England everybody was Ignorant 
)f these things. In these cireuinstanbes it was im-v 


possible for the farmer in this country, with his 
uninstructed labour, to grow beet as cheaply and 
efficiently as the Continental farmer. Consequently 
it was absolutely necessary, in order to attract the 
farmer, to guarantee him a price for hi# roots con- 
siderably above the market price on the Continent, 
and that of course meant that the British factory 
had to pay more for its material. He did not 
want to raise questions of protection, but John 
Stuart Mill had laid it down that in the case of a 
new industry, It was quite legitimate that it sliould 
have assistance for a number of years until It was 
Avell established. At the present time, he thought 
he might rightly claim that a change in feeling 
had taken place which had resulted in Government 
assistance being given towards a factory which te 
hoped was going to be put up at Kelham, Nottl|ig- 
hamshlre; this might well be the beginning or. a 
sugar industry in this country. He noticed that it 
was stated in the report that information on the 
comparative yields of sugar beets, mangolds, and 
swedes was of no value to the sugar problem. 
Whilst that was true, he would point out that such 
experiments had l)een carried out In order to meet 
the objections of the farmer who wanted to know 
what crop t^e sugar beet would displace, and 
whether sugar beets would pay him better than 
mangolds or turnips. He (the speaker) quite ad- 
mitted that with mangolds and turnips they got a 
much better crop in weight, but they did not go for 
weight in growing sugar beet, but for quantity of 
sugar. If they got 12 tons of sugar beets containing 
a high percentage of sugar, it was very likely of 
considerably more value to the farmer than 30 or 
40 tons of low-grade sugar beets. It gave him 
great pleasure to be present, and he sincerely hoped 
that the Society of Chemical Industry would do all 
it could to spread the light, and continue the good 
work of helping to develop the Empire’s resources. 

He would now a.sk the Chairman of the Com- 
mittee, Mr. Arthur 11. Ling, to present the Reiiort. 

PRELIMINARY REPORT OF THE EMPIRE 
SUGAR SUPPLY (TECHNICAL) COMMITTEE. 

iNTROOUCnOIlY. 

Early in 1917 a suggestion was made to one of us, 
then the Chairman of the London Section of the 
Society, by Professor H. B, Armstrong, that it 
would be useful to obtain the latest statistics from 
the different parts of the British Empire of the 
production and consumption of sugar, as well as of 
the possibilities of extending its production, with 
the view of ascertaining whether the Empire could 
be made self supporting, at least, as regards this 
commodity. No time was lost in forming a Com- 
mittee, consisting of members of the Society and 
certain co-opted members from outskie-. Sanction 
to co-opt these outside members was obtained from 
the Committee of the London Section, and the pro- 
ject subsequently received the assent of the Council. 
The members were so selected as to include repre- 
sentatives of producers and users of sugar in the 
overseas parts of the British Empire, refiners, con- 
fectioners, preserve manufacturers, and makers of 
brewing sugars. 

The terms of reference were as follows 

1. To prepare an account of the pre-war sugar 

position as regards (a) Production, its amount and 
mfture; (b) Consumption, its amount and nature; 
and (c) The quantity, nature, and source of the 
sugar imported or exported by each unit of the 
British Empire. * 

2. To ascertain the economic augar ]>roduclng 
possibilities of each uhit of tho British Empire. 


8. To report on the most likely localities for In- 
creased supply, as well as on the kinds of sugar 
required by the various consumers throughout the 
Empire. 

4. To make such technical suggestions as may 
appear of lille to the development of the Industry. 

The names of the members of the Committee are 
as follows Mr. Arthur R. Ling, F.I.O. (Chairman 
of the Committee), Mr. Julian L. Baker, F.I.O., Sir 
George Bellby, F.I.C., F.R.S., Mr. R. F. Blair, Prof. 
M. J. R. Dunstan, M.A. (Oxon), F.I.C., F.R.S.B., 
Sir Richard Garton, F.I.C., Mr. T. H. P. Heriot, 
F.C.S., Dr. C. A. Keane, F.I.C. (Chairman 
of the London Section of the Society), Mr. 

J. W. Macdonald, Mr. Hugh Main, Mr. W. 
Martineau, Mr. (5. Mathieson, Dr. S. Mlall 
(Hon. Secretary ew officio), Mr. J. P. Ogilvle, Mr. 

C. Sandbach Parker, Mr. J. Pickering, Mr. R. 
Robertson, Mr. F. I. Scard, F.I.G., Mr. Ivouls 
Souchon, Dr. L. T. Thorne, F.I.C., Mr. A. J. Yorke. 

The Committee having been formed, the following 
Schedules of Questions were addressed to the 
Dominions, Colonies, Dei)endencle8, and Protec- 
torates of the British Empire. B^'orm A was sent 
to those parts of the Empire which produce sugar, 
and Form B to those who do not at present produce 
sugar. 

FORM A. 

1. What is the present acreage, production and 

consumption of sugar In ? 

2. What were the pre-war exports of sugar (if 

any) from ? What description of product Is 

exported, and to what countries? 

3. What is the source of the present sugar pro- 
duction in cane, beet, maple, or palm? 

4. What yield of sugar producing material is ob- 
tained per acre? What Is the average i)ercentage 
of sugar In such material, and what is the present 
yield of actual sugar obtained i)er acre? What 
are the various kinds of sugar produced? 

5. What refining and other sugar using trades are 

there in , and what class of sugar do they 

respectively require? 

G. What description of sugar is required by the 
general public In ? 

7. What scientific establishments are there 

existent or available for technical training in con- 
nection with the sugar Industry of ? 

8. If sugar is lmi)orted, from what country or . 
countries does It come, and in what form? 

9. What area of suitable land has for 

the extension of the sugar Industry, and in what 
time, and under what condItioiiH of transport etc. 
could It be made available? What Is the position 
of the labour supply in relation to such extension? 

10. Are there in any special economic 

considerations which tend to influence the cost of 

production either adversely or favourably? 

FORM B. 

1. What was the pre-war consumption of sugar 

In ? 

2. What are the sources and descriptions of the 
sugar Imported? 

8. What refining and other sugar using trades 
has ? 

4. What description of sugar is required— 

(a) by the genenal public, and 

(b) by the refiners and sugar uaing traders? ' 

6. What area of land has sn^bk for 
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sugar cultivation, and In what time, and under 
what conditions of labour, transport, etc., could it 
be made available If a sugar industry were 
established? 

6. What scientific establishments are there in 

which would be available for technical 

training if a sugar industry were established? 

7. What are the economic or other considerations 

which have hitherto prevented the establishtnent of 
a sugar industry in ? 

The report which we have now to present must 
be regarded as being of a preliminary character, 
and we hope to publish at a later date, a much 
fuller document, giving complete details of all the 
Information collected. 

We feel that it will not be Invidious if we 
mention that in the early stages of this enquiry, 
when the whole scheme had to be arranged, 
no one of us was more active than Mr. F. I. Scard, 
who unfortunately for some time past has been too 
ill to continue his participation in the work. Mr. 
Scard it was. In fact, who first suggested the forma- 
tion of a Committee for the purpose in view, and 
his collaboration was all the more valuable on 
account of his long association with the production 
of sugar in the West Indies. 

Sugar, the sucrose or saccharose of the chemist, 
is very widely dlsseminateil in the vegetable 
kingdom. In a great many plants it represents the 
most important carbohydrate reserve substance. 
Originally consumed as a condiment, or even as a 
medicine, it has become during tlie last few cen- 
turies one of the most important articles of dietary 
among civilised nations. The United Kingdom, 
which next to the United States is the largest sugar- 
consuming country in the world, consumes sugar 
in different forms at the rate of more than 90 lb. 
per capita per annum. 

The chief sources of supply of sugar are the sugar 
cane, Saccharum offioinarum, one of the graminiae 
or grasses, and the sugar beet. Beta vulgaris. 
Among other plants of less importance as sources 
of sugar supply may be mentioned certain species 
of palm, as well as the maple, and the sorghum. 

The earliest recorded production of sugar is from 
the sugar cane In India, to which country many 
writers believe the sugar cane to be indigenous. 
Others have pointed out, however, that one kind of 
cane found in Java is a species, and not a variety 
of the native Indian cane, so that it may have been 
Indigenous to more than one part of the East. 

In the Antharva Veda, one of the sacred books 
of the Hindus, mention is made of sugar cane, 
whilst writers at the time of Alexander the Great 
refer to a reed growing in India which produces 
honey without the aid of bees. In the early cen- 
turies of the Christian era sugar production (from 
cane) was carried on in Persia and B^gypt, and at 
the time of the crusades extensive sugar plantations 
existed In Tripoli, Mesopotamia, Palestine, Syria, 
etc. In 1150 Spain had a flourishing sugar Industry, 
and 75,000 acres of land was cultivated with sugar 
cane. 

The Arabs and Chinese Introduced the sugar cane 
into Tunis, Morocco, Gambia, Madagascar, Siam, 
Sunda Islaqds, the Philippines, Formosa, and 
Japan. After Constantinople was taken by the 
Turks in 1453, much of the prosperity of the sugar 
Industry In the Near Bast and the Mediterranean 
came to an end. In the fifteenth century, the 
Portuguese established a sugar industry in 
Madeira, Azores, Cape de Verde Islands, etc,, 
whilst towards the close of the same century the 
Spanish commenced sugar cqiavatlon in the Canary 



Atter the diseot^ of America, the eugar cane 
was Introduced Intd the various parts of the islands 
and mainland suitable for its production. It Is 
stated that the sugar cane was Introduced into the 
West Indies in 1493 on the second voyage of 
Oolumbus. The pioneers were the Spanish, Portu- 
guese, Dutch, and later the English and French. 
Sugar cane is now cultivated In the tropical and 
sub-tropical parts of Asia, Africa, America, and 
Polynesia. In Europe Spain is the only country 
which cultivates cane, and sugar to the extent of 
between 6000 and 7000 tons Is now manufactured 
from it annually in that country. 

The sugar cane is grown from cuttings, and the 
plant attains maturity at the end of 15—18 months, 
when it Is cut and dealt with in the factory. The 
stubble is left in the ground, and ultimately pro- 
duces shoots, called ratoons. These are in turn 
cut, and produce second ratoons, and so on. The 
ratoon crop is not so rich in sugar as the original 
cane. However, fresh cuttings are only planted in 
periods of from 2—7 or more years according to the 
richness of the soil. 

Much work is now being done in attempting to 
Improve the cane by growing it from seeds produced 
by cross fertilising different varieties. Here 
difficulties are encountered, for some varieties do 
not flower at all, whilst in others the pollen of the 
anthers is found to be Infertile.* However, success 
has attended these experiments In different parts of 
the world, and it has been found possible in many 
instances to breed cane suitable to a given locality. 

The sugar cane as now cultivated under the most 
favourable conditions gives a crop of 86-40 tons 
per acre, and sonjetimes more, and has a sugar 
content of 11—16 per cent. Taking a yield of cane 
of 35 tons per acre, and an extraction of sugar of 
12 per cent., this would mean a production of sugar 
of 4-2 tons per acre. We have heard of as much as 
74 tons per acre having been obtained in isolated 
Instances. 

The history of beetroot sugar dates from 1747 
when Marggraf, a German chemist, demonstrated 
the possibility of extracting sugar from beet. 
Some 60 years later a Frenchman named Archard, 
who was a refugee in Germany, continued this 
work, and at the commencement of the nineteenth 
century the first beet sugar factory was started in 
Silesia. It had a capacity for dealing with about 
500 tons of roots per annum, which might have pro- 
duced 26—80 tons of sugar. The Industry was 
fostered by Napoleon the First, who thought thereby 
to cripple England’s colonial sugar trade. In 1811 
he ordered 80,000 acres to be planted with beet. 
The Industry flagged somewhat after the wars, but 
it was taken up by Germany as well as by France, 
and in 18(50 the production of beet sugar was 

250.000 tons. In 1871 France produced 284,000 tons, 
and Germany 186,000 tons of sugar, whilst in 1884 
the German production reached 1,000,000 tons, 
whilst the French production had dropped to 

205.000 tons. 

Coming to more recent times, in 1013, the world’s 
production of beetroot sugar was 8,758,900 tons, or 
46-06 per cent, of the total sugar production from 
cane and beet together. Of this Germany produced 

2.716.000 tons. The cane production at the same time 
was 9,894,200 tons. The remarkable success met with 
in Germany in improving the sugar content of the 
roots by selection and manuring may be Judged by 
the fact that at the commencement of the industry 
the roots probably contained not more than O-r-8 iier 
cent, of sugar, whilst the sugar content had steadily 
improved until the roots of the 1909 harvest con- 
tained an average of 17*63 per cent, of sugar. Of 


• These otroumstaiicea preclude thaA systematie work 
which has bMn so suocesshil with othw members of the 
msMS, uotahly the ordinary ceieater where, guided 
by Millers law of inheritanoe, hyoHde have been 
prodnoed hav^ oevtatMeiheed pvopeil^ 


this over 90 per cent, would be secured by modem 
methods. 

It will be seen that the sugar content of beets is 
higher than that of cane, but the crop is a lighter 
one. On an average under the best conditions, 
about 12 tons of beets can be grown to«the acre, so 
that the yield of sugar seldom reaches 2 tons per 
acre, and is generally a little below it. 

The late Mr. George Martlneau In his booklet 
“ Sugar. Cane and beet,” p. 17, makes the follow- 
ing pertinent remarks on the comparative yields of 
sugar from cane and beet : — 

” It Is curious to think that this humble root ” 
(the beet), ” weighing only 2 lb. should now be 
giving to the world as much sugar every year as 
the lordly sugar cane, and that the beetroot 
factory should actually extract a greater per» 
centago of sugar from the little root than the 
cane factory wliis from the rich cane. But it 
must not be forgotten that, under favourable cirr 
cumstanoes, the cane can produce twice as much 
sugar to the acre as the beetroot. Which will 
win the race? ” 

The British Empire, according to the Inst i:eturn8, 
had about 3,500,000 acres under sugar, mostly cane, 
yi\t the total production from this was less than 
that of Germany and Austria-Hungary combined, 
which countries could not have had as much as half 
that number of acres under beet. Obviously, in 
view of what we have stated as to the potentialities 
of sugar production from cane and beet respectively, 
there must be something wrong with our methods, 
and this will become apparent when we consider the 
data we have obtained In detail. 

Let us bear In mind that the British Empire 
exceeds all other States In the pro<luctIon of sugar, 
and the United Kingdom occupies the second place, 
coming next to the United States, ns an Importer 
of sugar. It is of particular signlficauce In con- 
nection with this last-named fact that prior to the 
war more than 96 ixt cent, of the sugar imported 
into the United Kingdom came from foreign coun- 
tries, and by far the greater portion of the imported 
sugar (80 per cent.) was European beet sugar. In 
fact before the war the Importation of raw cane 
sugar was n^stricted to the demands of those Indus- 
tries which found raw beet sugar unsuitable for 
their requirements. See diagrams on pp. 301 and 
802 T. 

As regards the coiLsumptlon of sugar per capita 
per annum of the important countries before the 
war, the United Kingdom comes flrst with 96 lb., 
whilst the United States is second on the list with 
89 lb., Germany 49 lb., and France 48 lb. 

Since the outbreak of hostilities the production 
of sugar from beet has dropi^ed from 47 per cent, 
to 29 per cent, of the world’s total supply. On the 
other hand, the production of the British Empire 
has Increased from 3,275,600 tons In 1913-14 to 
4,394,100 tons in 1917-18 (or 341 per cent.), whilst 
the total production of sugar throughout the world, 
which was 18,(563,100 tons In 1913-14, was In 
1917-18 17,556,400 tons. The countries showing the 
largest increases are India, Cuba, and Java. 

There is no doubt that the Importance of the race 
now being run Is fully recognised in all parts of 
the British Empire, and the granting of Imperlai 
preference should help our sugar Industry, hut it 
must not he forgotten that all such measures wlthv 
out efforts on the technical side will be unavailing. 
It is our special object to insist on this point tUQEd 
to indicate where, and In what directions, teforms 
and improvements are most needed. I<et ns not 
forget, however, that time presses. Our late 
enemies are eagerly watching all we wu doing, and 
unless we make the necessary Improvements within 
the next year or two we alxall again l>e left behind 
m the race for sapteina<7. 
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Bubope. 

1. Poasihilities of a Beet Sugar Industry in the 
United Kingdom, 

Ib the International Sugar Journal, 1014, 16, 
610—616, a writer signing himself “Home Coun- 
ties “ states that the first beet sugar factory in 
England was founded by the late Mr. James 
Marriage, an account of which is published in the 
Quarterly Magazine and Review for 1832. 

It seems that about this time several young men 
from Essex, members of the Society of Friends, 
visited France in order to qualify themselves for 
establisliing a beet sugar factory in this C'ountry. 
They made several visits, and inspected many 
works of the kind, engaging into their service 
ultimately two Frenchmen who understood the 
process. A company was then formed, and fac- 
tories were erected at Ulting, upon the line of the 
Chelmer Navigation, near Hoe Mill, in the vicinity 
of Maldon. These buildings, with the apparatus, 
cost Messrs. Marriage, Reed, and Marriage about 
£2000, and were eqiiipi>ed on the most modern 
principles, the metal used in pans and other 
utensils being chiefly copper, and the heat conveyed 
in evefy department by steam. It api)ears that the 
factory stopixjd through lack of capital. 

Desultory experiments were made on the culture 
of sugar beet in England and Ireland from the year 
just mentioned onwards to 1870, the year in which 
Mr. James Duncan started a sugar factory at 
Lavenham in Sufl’olk, which was at work for about 
nine years. Duncan’s idea was that of extracting 
beetroot juice, clarifying it, and concentrating it, 
to enable it to be carried to the refinery at Clyde 
Wharf, Victoria Docks. He never obtained more 
than 8000 tons of begets i)cr annum, and he found 
It impossible to continue w'ork unless he had a 
guarantee of 20,000 tons per annum. This not 
being forthcoming the factory closed down in 1878. 

We may here remark that one of the great diffi- 
culties of establishing a beet sugar industry in this 
country Is lack of co-operation between the agricul- 
turalist and the sugar manufacturer. Without 
such co-operation no regular supply of roots can 
be guaranteed. Unless he has some Interest in the 
factory, the farmer as soon as he exi>eriences a 
bad crop becomes disheartened, and either discon- 
tinues the cultivation of beets altogether, or limits 
the supply. Obviously for its succes.sful w’orklng 
a factory must be run up to its full capacity. 

Among the numerous experiments that have been 
made in more recent years on the cultivation of 
sugar beets in this country, must be mentioned in 
the first place those of Dr. G. Schack-Sommer. 
These experiments were undertaken l)etween the 
years 1889 and 1895 (see this J., 1890, 153; 1891, 318; 
1893, 233; 1894, 213; Farmer’s Magazine, 1890, 
p. 300). They demonstrated that roots equal In 
sugar content and purity to the best obtained at the 
time on the Continent could be grown in the United 
Kingdom. 

* Within recent years, the problem came again to 
the fore, and it was taken up by the British Sugar 
Beet Council in 1910, over which the Earl of 
Denbigh at first presided, and subsequently Major 
Courthope, M.P. In 1911 the National Sugar Bi^et 
Association was formed under the chairmanship of 
tne Earl of Denbigh, and some fresh trials were 
made, the agricultural aspect of the problem being 
placed under the control of Mr. R. N. Dowling. A 
report was Issued showing comparative exp<*riment8 
on the cultivation of sugar beets, mangolds, and 
kwedes in various parts of the country. 

Mr, Dowling’s results so far as sugar beets culti- 
vated In the West and East of England are con- 
cerned are given In the following tables. 

One of us (A. R. Ung) has a i^rd of the in- 
vestigation of averages of 875 samples of sugar 


beets, grown in different parts of the United 
Kingdom. In these the average Weights of the roots 
and of the leaves have been determined, the per- 
centage of sugar in the roots and juice, and the 
coefficient of purity of the juice, i.e. the percentage 
of sugar in the dry substance therein. The 
results show that the roots are in composi- 
tion and purity superior to the average grown 
on the Continent. (For some of these results 
compare A. R. Ling, this Journal, 1915, 
81, 452.) There is, however, another most impoil:- 
aiit factor from the sugar producer’s point of view, 
and in this respect the majority of our home-grown 
roots are defective. Some of them are globose in 
fonn, some are bifurcated, whilst many of them 
contain huge fangs and tails, and not a few have 
green crowns. But the shape is the point we have 


The Average Returns for the West of England. 


Area 

Average 
weight per 
acre of 
topped and 
washed 
sugar beet 

Aver- 

age 

weight 

of 

roots 

Aver- 
age 
per 
cent, 
sugar 
In roots 

Aver- 

age 

purity 

Gloucestershire 

tons cwt.qr. 

lb. oz. 



♦Gloucester area 

11 3 0 

(28grower8) 

161 

18-2 

92-5 

fBristol area ... ... 

fChopstow and Lydney 

11 10 0 
(ISgrowers) 

15i 

18-0 

91-5 

areas ... 

12 7 0 

15 

17-9 

91-8 

Average for County 

11 8 1 
(54 growers) 

15i 

1 

18-0 

91-9 


* The farms aro situated in the neighbourhood of Tewkes- 
bury, Dymock (near Ross), Gloucester, and Stroud. Tlio 
soils include the thin Cotswold brash loams, the wot clay 
loams of the Severn Valley, the fertile loams near Evesham, 
the braahy loams to the north-west of Tewkesbury, and the 
friable rod sandy loams of Dymock and Newent. 

t The farms in this area Include the red loams of the Old 
Red Sandstone, the brash loams of the carboniferous system, 
the heavy clavs overlying the coal measures, the oolitic 
11 nestono of the Cotswolds, and the low-lying stitf land of 
the Severn Valley. 

I This area includes the well-known red friable loams 
of Lydnoy and the heavier and brashy loams round (.hcp- 
stow. 


Area 





Somersetshire 

♦Taunton and Bridgwater 
districts, and a few near 
Bristol 



tns.cwt.qrs. 


14 0 0 


tiVorf/t Devon 
Bideford area 


(22grower8) 
11 16 3 


XSoniE Wales 


(9 growers) 
16 0 0 


Total averages for 100 

f rrowers — West of Eng- 
and 


(6 growers) 


12 6 2 


Average weight of ! 
roots 

8l 
^ £ 

ll 
> « 

< 

i 

Average purity j 

1 

lb. oz. 



15 

180 

92 9 

1 31 

17-9 

92-3 

1 0 

184 

91-3 

il Oi, 

180 

92. 0 


• The soils in this area vary considerably, and include 
the stitf clay loams near Highbrldge, the red sandy loams 
and deep loams near Bridgwater, the good friable loams near 
llmlnster, the brashy loams near Yeovil, the red brash sandy 
loams uoar Taunton, and the brashy carboniferous loams of 
the Mendips. 

t The faniiB covered a large area, including chiefly the 
somewhat thin brashy loams of the Culm measures, and a 
few on the heavier hnd deeper drift loams of the vaUeys. 

• { This ^a comprises a variety of soils between Newport 
and Port Talbot, near Swansea, and inoittdes some heavy, 
light and brashy loams. 


■ • 
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to deal vlth at the moment, and this Is, In the 
majority of inatances, so faulty that It would be 
difficult, if not impossible, to deal with many of 
tliem in the sugar factorj’. 

The defects to which we have referred could 
be corrected if better attention were given to 
agricultural conditions. Deep ploughing and earth- 
ing-up of the crowns are not necessary In cultivating 
mangolds. The latter may be allowed to grow 
without much attention, and it matters not if the 
crowns protrude above the surface of the soil and 
become green. The object is to obtain a more or 
loss complete cattle food, in which there is a fairly 
even balance between the different constituents. 
Not so in the selected variety of the same plant, 
the sugar beet. Here the main object is to obtain 
the maximum production of sugar and the minimum 
of other substances. In other words, to obtain the 
maximum sugar content and a high purity of juice. 
Sugar beets should seldom exceed an average 
weight of two pounds if the best results are to be 
obtained. Mangolds, on the other hand, frequently 
run to four and even seven pounds In weight. Their 
sugar content Is, however, lower (from 3 to 6%), 
and the purity of the juice from 55 to 05. 

Naturally mangolds will yield a larger crop than 
sugar beet. Mangolds are, however, useless for 
anything but stock raising, and the farmer who 
grows tliem must perforce become a stock raiser. 
It would not pay him to send them long journeys, 
besides which the quantity required is limited, for a 
mixed diet, something besides mangolds, is needed 
by stock. We contend, therefore, that comparative 


Area 

Average weight per 
acre of topped and 
washed siurar beet 

1 

[ 

0 

1 

If 

1 

If 

A 

p 

1 

*Linc8. 

Wragby and Homcastle 

tn8.cwtqr8. 

8 18 2 

lb. 02. 

12 

17 0 

89*2 

^Bedfordshire 

His Grace the Duke of 
Bedford 

Woburn 

(6 growers) 

(A) 17 not 

suDsoiled 
14 8 2 

(A) 17 
sub soiled 

11 8 2 

(B) 14i not 

subsoilod 
16 8 2 
(B1 14i 
subsoilod 
11 7 0 

14i 

17-5 

921 

XW aruickshire 

Rt. Hon. The Earl of Den- 
bigh (NewnhamPaddox) 

(C)21 not 
subsoiled 
14 7 0 

(C) 21 

subsoilod 
11 0 0 

10 8 3 

11 

18 9 

95-6 

^Berkshire 

Capt. Morrison (Pang- 
boiime) 

12 7 

0 

13^ 

17-9 

94 2 

WShropsMre 

Harper Adams, Agi-ic. 
College 

13 14 

3 

j 1 34 

18 3 

909 


The Average lietnma for the East of England. 



111 

0 

■A 

ga 

h 

K 

1 - 

1 

>* 

X 

p 

Pi 

Area 

S Pi 0 

s 

g ®.S 

p 

-’i 

! 

^Suffolk 

The Filvedon Estate 

tne.cwt.qrs. 

oz. 



(Lord Iveagli) 

5 14 1 

9i 

17-9 

94 2 

18 in. drills- 

7 2 3 

9 

17-3 

87-4 

U .. (A) 

8 7 0 

9 

16-9 

89-6 

18 .. (B) 

8 11 

9 

16-9 

89-6 

15 „ ,. (F) 

9 17 0\ 




16 „ „ (0) 

18 „ (H) 

8 7 Ol 

8 11 1 f 

8 

171 

91-3 

21 .. .. (T) 

9 14 iJ 
5 5 3 

8 

17 1 

91-3 

flpswich and Snape areas 

9 19 2 
(12grower8) 

15 

18 3 

92 0 

^Norfolk, Fakftnham Dis- 




trict, and the Norfolk 
Farmers* Experimental 





Station 

11 19 2 
(2 growers) 

Hi 

17-5 

94 0 


♦ Field A. : 22 acres subsoiled, 2 acres manuri^ trials, 

1 acre not subsoiled, 1 aore mcrngolds, 1 acre swedes » 
27 acres. 

The soil is ot a very light sandy nature — in fact, almost a 
** blowy sand ” with very little humus. 

London dung was applied in the spring and dressings of 
mineral manures. The crop on this field suffered in con- 
sequence of the hoeing getting ** in front ” of the lioers. 

Field B. ; 13 acres subsoiled ; 3 not subsoilod ; ^ acre 

trials for distance between rows and i acre seeding trials *- 
17 acres. 

The soil is of a' similar nature to A., but with more 
** humus,” deeper tilth, and better condition. No farmyard 
manure. Mineral manures as required. The hoeing was 
done to time and influenced the yield considerably. Plot 1 
had 10 cwt. lime per acre during the winter, better-shaped 
roots and more healthy lop. 

Field C. ; 5 acres of almost derelict sterile blowy sand. 

No dung applied but dressed with mineral manures. 

t This area is made up by 12 growers, each growing 
6 acres, and inoludes soils of a blowy-sand nature at Snape. 
light emd someti^ very graveli^laclal drift loams around 
a^d th^eavy Boulder Olay bordarint the Ipswiofa 


• Those trials were organised to test the Boulder Olay 
soils, which are somowhat extensive. The better-class silt 
and feulands and the upland barley soils had been tried 
when it was proposed to have a factory at Sleaford. 

t Twenty acres were grown in one field on His Grace the 
Duke of Bedford's estate near Wobum, the soil being a deep 
friable loam. It is interesting to note that subsoiling has 
been detrimental. 

t The soil tried was a stiff clay loam. 

§ Twelve acres were ^own on a thin calcareous loam with 
flints, situated on a hill top. 

II Five acres were grown on stlffish loam. 

agricultural experiments on the yields of mangolds 
and sugar beets are sheer waste of time qua the 
sugar problem. Further, until greater attention Is 
bestowed on the culture of sugar beets to meet the 
needs of Ihe sugar producer we cannot assert 
that sugar beets can be grown in the United King- 
dom equal to those furnished on the Continent. 
Deep ploughing is of course possible in this 
country, but ns this has not been carried out hither- 
to the subsoil may for some considerable time exer- 
cis(> a deleterious effect on the roots. 

It is well recognised that the cultivation of sugar 
beet is one of the most useful rotations, and since 
it is necessary to cultivate it deeper than other 
roots for the reason given above nothing cleans 
ground or prepares it for other crops better than 
sugar beet. It has been stated that the sugar .beet 
crop in Germany occupies less than 2 per cent, of 
the cultivated ground, but the present high effi- 
ciency of agriculture in that country would not 
have been attained without It. Apart, therefore, 
from the establishment of a sugar industry in the 
United Kingdom, sugar beet cultivation would un- 
doubtedly exercise a far-reaching effect on the 
general agriculture of the country. 

2. The Isle of Man. ^ 

This Island is under separate parliamentary ad- 
ministration from that of the United Kingdom. It 
possesses no sugar industry, but the annual con- 
sumption of sugar may be placed at about 700 tons. 
Possibly some land might be available for sugar 
beet culture. 

8 . The Channel lalande. 

The annual consumption of sui^r Ih these islands 
may be estlimited at about 8000 tons. The land is 
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already tinder so many different crops that it is 
scarcely likely that any would be available for 


sugar beet. 


4. Malta. 


The pre-war consumption of sugar in the Island 
was 4944 tons, about 4/5ths of which consisted of 
crushed sugar Imported from Austria-Hungary, the 
remainder being granulated and cubes, principally 
imported from the United Kingdom and Germany. 

There are no sugar refineries, and the other trades 
employing sugar are limited to confectionery. 


The average yield of cane per acre dUltera In 
various parts of India. In the Northern Provinoes, 
Including United Provinces, Punjab, Bihar and 
Orissa, Bengal, and Assam, which together consti- 
tute 91*6 per cent, of the total sugar-growing area 
of India, where for the most part thin canes are 
grown, the average yield of sugar in the current 
year was only 0*72 ton per acre. On the other 
hand, in the Southern Provinces, Madras, Bombay, 
and Sind, situated in the tropics, where thick 
canes are grown, the average yield of sugar was 
1*95 tons per acre. 


Asia. 

3. The Indian Empire. 

India wns at one time the largest producf'i* of 
sugar of any country in the world, but so far as 
statistics show at the present time it occupies 
second place in tlie list, Cuba coming first. How- 
ever, it must not be forgotten that statistics in 
British India are by no means complete, whilst 
those of the native States are still less so, conse- 
quently much of the sugar which is produced and 
consumed by the natives is unrecorded. 

The annual production of sugar in India in 1915 
was 2,000,000 tons from cane, and about 500,000 
tons from palm. This sugar was the soft variety 
made by the natives under the name of giir (Sans- 
crit gud) or jaggery for their own consumption. 
In 1917-— 18 the yield of cane gur liad increased to 

3.311.000 tons, but in the year following it had 
dropped to 2,3^7,000 tons owing to deficient rain- 
fall, more especially in Northern India. 

The annual consumption of sugar in India in 
1905 was 3,750,000 tons, including palm sugar, which 
left a deficit of 760,000 tons, which was made up by 
the Importation of white sugar from Java, 
Mauritius, and other countries. The imports of 
white sugar into India In 1913 amounted to over 

800.000 tons, some of which came from Germany 
and Austria-Hungary. 

The consumption of sugar in India is on an aver- 
age Just below 17 lb. per capita i)er annum. Large 
quantities of cane, however, are in addition chewed 
by the natives, and do not therefore appear in the 
statistics. The sugar consumed by the natives is 
exclusively the soft variety above referred to. 

The area under sugar cane and sugar-yielding 
palms for the season 1910 — 17 was estimated to 
be as follows 

Sugar cane 2,437,000 acres. 

Palms 175,000 ,, 

For the following year the acreage for cane is 
given as 2,837,000. 

The cane was estimated to produce 2,020,000 tons 
of gur. and the palms 400,000 ions of gur, a yield 
of 1*08 tons and 2*28 tons per acre respectively, 
^ese figures have, however, little significance so 
far as our object is concerned, for the present small 
holdings will have to be (xm verted into centralised 
estates if any real Improvements are to b«j effected 
Ip India as regards increasing the yield and quality 
of the sugar. 

The exports of sugar from India for the three 
years prior to the war were as follows 



1911-12 

Cwts. 

1912-13 

Cwts. 

1913-14 

Cwts. 

Sosar 16 Dutch stan- 
Ibrd and above ... 
Swar 15 Dutch stan- 
dard and below 
Oon&otlonery 

— 

25,388 

175,895 

32,214 

287,853 

83 

30,5G8 

161,269 

93 

201,283 

320,150 

101,930 

1 Tons 
10,064 

Tons 

16,0071 

as..,: 


In considering the sugar problem in India we 
have in the first place to bear in mind that the 
sugar is produced by the natives on small holdings, 
by very primitive methods. The juice is expressed 
by bullock-driven mills, by which at most 50 per 
cent, of the sugar is extracted, the remainder being 
left in the bagasse which is used as fuel. Then 
again, the juice is evaporated in open pans so that 
in this way much of the sugar is destroyed, amount- 
ing sometimes to another half (see Reports by 
Mr. William Hulme and Mr. P. Sanghal, 1918). 

On the other hand, we have been Informed by Mr. 

J. McKenna, Agricultural Adviser to the Govern- 
ment of India, that in the Bombay Presidency in 
the area under canals, where cane is specialised, the 
yield of Fund ia cane which is generally grown is as 
high as 40 tons per acre; this being due to heavy 
applications of manure and to irrigation. These 
yields are possible owing to the district, and no 
criterion can be drawn from them as regards the 
rest of India. With such a yield of cane, however, 
and assuming that the variety cultivated was the 
best suited to the district, it should be possible witli 
modern methods of extraction and manufacture to 
obtain 4 tons and upwards of sugar per acre. 

It should here be mentioned that in India wild 
boars. Jackals, mice, white ants, and borers, beetles 
and grasshoppers do much damage to the cane 
crops, besides a host of parasitic fungi. 

In some correspondence between Mr. Kelavkar 
and one of us (J. W. Macdonald) in 1916, Mr. 
Kelavkar draws attention to the facts given by Mr. 
McKenna. He is strongly of opinion that if some 
firm of standing such as Messrs. Henry Tate and 
Sons in England, would start a factory in India, the 
money for the scheme would be subscribed at once, 
and the Government would find every facility. 

It must not be forgotten, however, that the native 
desires a soft, luscious sugar of the character of 
the gur which is now produced by such primitive 
and wasteful methods. Bearing this in mind one 
of us (J. W. Macdonald) made the following recom- 
mendations in a letter replying to Mr. Kelavkar : — 

“ I would recommend an up-to-date factory to 
produce a good class first quality raw sugar for 
export to England, and a second quality for local 
consumption, making it as near as possible to 
the sugar now favoured. The second quality would 
be made from the syrup coming from the centri- 
fugals which would spin the first quality, but owing 
to careful manufacture it would be really better 
than the crude sugar now produced direct from the 
cane Juice. The syrup would be concentrated in 
the vacuum pans, but not boiled to grain. It would 
be boiled to string-proof only, i.e. thick, with say 
19—32% water, and then run off into cooling tanks, 
and allowed to crystallise slowly. It would be 
finally spun in the centrifugals so as to produce a 
soft low sugar containing a large amount of 
molasses, and would be very sweet, and pleasant to 
eat. It would be a clean, wholesome product. The 
more molasses leh in it, the cheaper it could be 
sold, and the less molasses there would be to dell 
as such. The production of India at preset is 
3,600,900 tons, but I am sure Che same canes with 
earei^l manufseture would produce another ixdlUon 
tons or more, as the waste must be vory greit» 
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** What we want om here is good, dry crystal 
sugar, loose grain (not solid) made from the Juice, 
and packed in strong 2 cwt. bags. The colour 
should not be spoiled by mixing low products with 
first boiling. These low products should be sold 
separately, and there is a boundless market in India 
lor them, particularly if care be taken in their 
manufacture to keep them clean and wholesome. 
If the first qualities be made to a standard colour, 
and analysis, and be free crystalline sugars 
(not solid), and be packed in good 2 cwt. bags, I 
am sure they would command a leading position in 
the English market, particularly as they would be 
Empire sugars.’* 

The most feasible means of extending the sugar 
Industry in India appears to be the establishment of 
central factories in which all interested In the manu- 
factuie co-operate, and are bound by legal contract 
to assist one another. The factories must be fitted 
with up-to-date power mills, vacuum evaporating 
plant, and other modern machinery. This would 
naturally necessitate considerable organisation and 
research, and the outlay of much capital. The 
Indian sugar Industry greatly needs capital to 
extend It. Mr. Wynne Sayer is of opinion that the 
capital necessary for the development should be 
forthcoming in view of the assistance available 
from Government sugar exi)erts, which has made 
it possible to overcome many obstacles which 
formerly obstructed progress. 

We may point out that for several years past 
experiments have b(*en carried out by Dr. 0. A. 
Barber on the growth of seedling canes, and many 
thousands of new plants have been raised in this 
way. 

In Southern India gur Is made from various 
species of palm, and as already mentioned the sugar 
so made amounts to something like half a million 
tons per annum, the principal sources being the 
wild date {Phoenix sylvestris), fan palm {Borassua 
flahelliform), and the coconut palm {Cocoa 
nucifera). 

Mr. H. E. Annett has studied the production of 
sugar from palm, and has published several papers 
on the subject. It api>ears that 23 tons of gur 
can be obtained per acre of palms, so that this 
source of sugar supply is one of importance.* 

Sugar beets have been grown experimentally in 
the Punjab, the North-West Provinces, and Kash- 
mir, but we have up to the present received no 
information regarding these crops. 

As will have been seen from the above there are 
In India several scientific men of high standing 
who are continually prosecuting valuable research 
work in connection with the sugar Industry. We 
are of opinion, however, that considering the mag- 
nitude of the problem of the possible extension of 
the sugar industry in India, there would appear to 
be a lack of co-ordination among these workers, 
and we believe that the immediate future calls for 
the establishment of a large number of experi- 
mental stations, together with more scientific 
workers. Only by such means can a secure founda- 
tion for the establishment of a sugar industry in 
thin vast Empire be secured. The problems await- 
ing solution consist not only In the selection of 
suitable canes for various districts, but also In 
combating numerous pests, and for this purpose 
the services of zoologists and cryptogamlc botanists 
are needed. 

That the sugar problem is worthy of serious atten- 
tion follows from the fact, as we have seen above, 
that there are vast additional areas awaiting culti- 
vation, whilst there Is also a plentiful supply of 
the necessary labour. . 



2. Ceylon, 

The average importation of sugar into Ceylon for 
the years 1911-16 Inclusive was about 20,000 tons. 
It Ihbluded jaggery from British India, unrefined 
sugar from British India and the Straits Settle- 
ments, refined sugar from the United Kingdom and 
various British Colonies, as well as from Austria- 
Hungary, Belgium, China, and Germany, 

The kinds of sugar required are palmyra ami 
coconut jaggery for the natives, and white sugar 
for the Euroi>ean residents. 

There is one sugar house in Jaffna for the 
production and refining of palmyra jaggery. 

Much of the lands under tank cultivation In the 
Northern and North Central Provinces, and river 
lands in the North-West Provinces could be 
made available for the cultivation of sugar cane, 
but some imported labour would be required, and 
the climate is somewhat unhealthy at times. 

There is a technical institute in Colombo, but 
there are no real facilities at the present time for 
training in practical sugar making. 

Cane was grown at one time in the Southern 
Province in one district, but the land was gradually 
planted with rubber as this was found to be more 
profitable. There was, however, a good demand 
for the sugar produced. Cane grows freely, and 
yields large crops, but the ix^rcentage of sugar is 
said to have been unsatisfactory In some cases. 
Attempts are being made to encourage the growth 
of sugar cane where soil and climate are favour- 
able, as well as to manufacture an Improved 
jaggery which could be easily refined at a central 
factory. 

Sugar cane may be found growing all over the 
Colony. It is usually grown in small patches or 
even as Isolated plants near to dwelling-houses of 
the villages, and is used for chewing. 

The Excise Commissioner reports that the Ceylon 
Sugar Refineries, Ijtd., which is now in liquidation, 
imi>orted from India all the jaggery us^ In pro- 
ducing refined sugar. The company also made use 
of, though on a very limited scale, palmyra toddy 
obtained locally, but was barely able to get 10,000 
gallons of toddy per day, even during the middle of 
the palmyra tapping season, and the quantity of 
refined sugar manufactured from raw material 
locally obtained was almost negligible. 

The total acreage under palmyra cultivation in 
the Jaffna district is about 30,960 acres. There are 
also numerous kitul trees growing wild over most 
of the lower hills and foothills, but they are so 
widely scattered that the collection of the sap, and 
manufacture of jaggery or sugar therefrom on a 
large scale would be very expensive. With regard 
to coconut toddy as a sugar producing juice, since 
the copra industry will in all probability rapidly 
develop now the war is over, it cannot be expected 
that to<ldy will be available at a low cost. The 
tendency will be to allow the nuts to form, and to 
discontinue tapping the trees. 

With regard to the future development of sugar 
cultivation in Ceylon, it may be said that fully 
two-thirds of the Island receives less than 75 inches 
of rain per annum, and the cultivation could only 
be carried out In the dry area with irrigation, 
especially when it Is remembered that the greater 
part of the rainfall falls within the months of the 
north-east monsoon season. ^ 

3. Hong Kong. 

The pre-war consumption of sugar in Hong Kong 
was 20,000 tons per annum, Imported from Java 
as white and brown sugar, and molaMOs* lM>m 
Formosa as brown sugar, and niolasti^ from 
the Philippine Islands as brown sngnr. ^ 
There are two sugar refineries, the Thlkoo Sugar 
Itefihing Co., Iitd.| and the Chuia Sugar Befinfog 
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Oo., Ltd., besides ginger and fruit preserving fac- 
tories, and samshu and soy factories. 

Tbe general public consume refined sugar, Java 
plantation white and brown sugar. 

The climate of Hong Kong is not so suitable for 
sugar cultivation as that of British possessions 
nearer the Equator, and the area available is small. 

Hong Kong University could be made available 
for scientific instruction, but there is no other pro- 
vision at present. 

4. British North Borneo. 

At the present time only about 20 acres are under 
sugar cane cultivation, producing about 50 tons per 
annum. The consumption of sugar is fi'om 900 to 
1000 tons per annum. The bulk of the sugar comes 
from Java, and is chiefly the white plantation 
variety. 

There are at least 10,000 acres of land in Cowle 
Harbour, Tuwau district, which could be used for 
sugar cultivation. The time in which the land could 
be made available, however, depends on capital, 
organisation, and labour. All areas are at present 
Jungle land, and would first have to be cleared. 
Chinese and Javanese labour would bt‘ necessary, 
and could easily be obtained. 

5. Sarawak. 

Only a small quantity of sugar from the Nipa 
palm is produced for home consumption, but the 
yield has never been determined. The imported 
sugar, amounting to about 1000 tons i>er annum, is 
chiefly soft Java of low grade. 

The cultivation of sugar cane was attempted some 
years ago, but the land then put under cultivation 
was unsuitable, and the iKjrcentage of sugar Insuffi- 
cient to make it commercially profitable. There 
may, however, be land suitable for tlie crop. Trans- 
port would be by small boats to main rivers, where. 
If prices Justified it, loading could be effected to 
launch or steamer. 

0. Straits Settlements. 

The sugar industry in these Settlements was 
formerly of much more importance than it is now, 
as it has been slowly but steadily supplanted by 
the cultivation of rubber. 

The following table gives the pre-war exi)orts of 
sugar from Singapore 




Sugar 




Sugar 

candy 

Jaggoiy 

Molassos 


tons 

tons 

tons 

tons 

1910 

29,167 

7.271 

3 

217 

1911 

29,040 

795 

39 

247 

1912 

61.698 

11,207 

0-5 

681 

1913 ... 

63,150 

10.574 

nil 

445 

1914 

37.754 

7,309 

1 nil 

289 


In 1916, 2316 tons of sugar were imported into 
Malacca. Sugar has never been cultivated in this 
Settlement. 

The consumption of sugar in Penang in 1916 was 
12,140 tons, and the pre-war exports were as 
follows 



Sugar 

tons 

Sugar 

candy 

Ions 

Jaggery 

tons 

Molasses 

tuns 

1910 ... 

11,018 

1 32 

0-2 

727 

1911 ... 

8,140 

35 

3-75 

898 ' 

1912 ... 

7.398 

77 

13 

920 

1913 ... 

1 5,950 

380 

11 

452 

1914 ... 

4,024 

29 

1-6 

292 


There is no land in Penang or Pro^oe Wellesley 
available or suitable for the extensOT of the sugar 
industry. 


7 . Cyprus* 

Up to the middle of the sixteenth century, Cyprus 
was one of the principal producers of cane sugar in 
the licvant, but no attempt has been made in recent 
years to revive the industry. It is believed, how- 
ever, that beet could be grown successfully in the 
Island, and within the last year or so inquiries have 
been made from two different sources as to whether 
the Government could grant monopolies for the 
manufacture in the Island of sugar (a) from beet, 
and (b) from the caroub bean. 

Africa. 

1. Bffi/pt. 

The imrtion of the country in which sugar cane 
Is cultivated is the valley of the Nile, from Cairo 
to Assouan, near the Sudanese frontier, but with- 
out irrigation the cultivation of sugar cane would 
be Impossible. The crop has fluctuated very much 
during recent years. 

The total amount of cane used for sugar in 
1915—16 was the produce of 54,400 acres, and the 
total production of sugar during this period was 
99,973 tons, or T83 tons per acre. 

During the five years ended 1916, the average yield 
of sugar cane per acre was 30-8 tons, and the average 
percentage of sugar extracted during this period 
was 1012 per cent., or 312 tons per acre. 

The estimated consumption of sugar in the same 
season as shown by the excess of production and 
imports over exports was 78,620 tons thus:— 

Production 99,973 tons. 

Imports 7,474 ,, 

107,447 „ 

Exports 28,818 ,, 

Consumption 78,629 ,, 

There are several factories in Egypt belonging to 
the Soci4t6 G6n6rale, and the main object of the 
industry is refining, the raw sugars being produced 
in the best form suitable for that purpose. There 
are Jam factories, which have extended since the 
war, also factories making liqueurs, lemonade, 
syrups, and numerous pastries. There are also 
some native factories producing sweetmeats of all 
descriptions. The kind of sugar generally required 
by these trades is refined granulated. 

The types of sugar imported are raw and refined, 
the importing countries being Austria before the 
war (for consumption), Java, and other countries 
of the Far Bast (for refining). 

At present there is no suitable land available for 
the extension of the sugar Industry, but should the 
remaining basins of Upper Egypt be converted to 
l^erennial Irrigation, a considerable area will be 
available. 

2. Sudan. 

We have received no information from Sudan, but 
it api)ears to us that with irrigation there should be 
a possibility of establishing a sugar industry. 

3. Mauritius. 

The area under sugar cane for the production of 
sugar has increased from 63,670 acres in 1893 to 
152,000 acres at the present time. 

The average production of sugar for the last five 
years has been 2.62,000 tons, out of which 5904 tons 
are used for local consumption, the balance being 
exported. 

The number of factories in Mauritius has 
decreased from 104 to 65 from the year 1892 to 1917, 
but on the other hand the tendency has been to 
centralise the industry, so that the total capacity 
is much greater than it was formerly. 

Sugar cane is cultivated by two distinct classes 
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Of planters, (a) the estates with or without fac- 
tories, from which a yield of 2 tons per acre is 
obtained, and (6)' the small planters, almost ex- 
clusively Indians, who obtain a yield of 1 ton per 
acre or less. 

The description of sugar manufactured Is 94 per 
cent, of plantation white sugar, and (5 per cent, of 
low grade sugar. 

There are no refineries or other sugar-using 
trades in the island. 

There is attached to the Department of Agricul- 
ture a School of Agriculture, where every year a 
certain number of students are admitted, and they 
then follow the three years’ course of instruction 
leading to the diploma of the Department. 
Students are also admitted in the Laboratories of 
Sugar i:nd Manure Factories, where under the 
guidance of the Chemist they study agricultural 
chemistry and sugar technology. After a certain 
stage they present themselves first to a preliminary 
and then to a final examination as enacted by a 
Bill, No. 20 of 1915 (local Government), the pro- 
moter of this valuable step having been The Soci4t4 
des Chimlstes. The Board of examiners is 
appointed by the Governor, and is composed of the 
Director of Agriculture, the Professor of Chemis- 
try of the Royal College, and two members of the 
Socl4f4 des Chimlstes. 

Practically the whole of the lands in Mauritius 
which are suitable for cane cultivation are at 
present under that crop. There is a certain area 
in the drier districts of the Island which might 
be available for cane cultivation provided that an 
adequate supply of Irrigation water could be ob- 
tained for application thereto. A limiting factor 
to extensions of area lies in the labour supply, 
which is decreasing in amount, largely owing to the 
very marked extension of small planters’ cultiva- 
tion which has taken plaa^ in recent years, 
this kind of cultivation now representing 
45 per cent, of the whole. Greatly Increased 
yields might in many cases be anticipated as a 
result of the adoption of improved agricultural 
methods by the small planters. Moreover, the 
existing scarcity of labour is probably capable of 
being overcome to a considerable extent by the 
introduction of labour-saving devices both in field 
and factory, and it may be regarded as highly 
probable that the adoption of such measures would 
lead to considerable Increases in output in a short 
space of time, as the small planters only obtain 

tons of cane per acre, as compared with 20 tons 
from the larger estates. 

No sugar is imported into Mauritius. 

4. British East AfHoan Protectorate and Uganda. 

The area of the British East African Protectorate 
is approximately 200,000 sq. miles, and that of the 
Uganda Protectorate 109,119 sq. miles. Prom infor- 
mation we have received the sugar cane is grown 
by natives in small patches over a wide range for 
sucking and for conversion into an intoxicating 
drink known as tembo. In various parts of the 
Protectorates small mills of the Chattanooga type 
are established for crushing sugar canes. The juice 
is boiled in open pans until It is converted into a 
common form of muscovado sugar, known as 
jaggery, which Is in considerable demand by 
natives. 

The imports of sugar rose from 1022 tons in 1910 
to 4490 tons in 1914, and the average for the five 
years prior to the war was 3900 tons. The average 
annual exports do not exceed 60 tons, and it is 
reasonable to deduct this quantity from each year’s 
Imports to arrive at the consumption of the Protec- 
torates. Eeflned white sugar forms the bulk of the 
quantity imports, whilst a negl^lble ^uqntlty of 


sugar candy and unrefined sugar is also Included 
In the figures given. 

With regard to the possible expansion of sugar 
production in British Bast Africa, the Chief of the 
Economic Plants Division has estimated that there 
are from 250,000 to 300,000 acres suitable for sugar 
cane, the greater part of which is in the Tana River 
Valley. In the hotter parts of the Protectorate 
sugar canes from the time the cuttings are planted 
mature in 14 — 10 months, but in the sub-tropical 
parts a somewhat longer time is needed. In the 
coast belt, outside labour would have to be 
obtained. Sugar canes are cultivated experi- 
mentally at the Government farms at Klbos, 
Kabate, and Mazeres, and although no attempt has 
yet been made to manufacture sugar, analyses have 
proved that the canes compare most favourably 
with those grown in recognised sugar growing 
countries. Want of capital to establish the cultiva- 
tion and in particular the erection of factories Is 
the chief reason why sugar production has not been 
taken up by the Protectorate. 

As regards Uganda Protectorate, it is estimated 
that 1937 acres are cultivated with sugar cane by 
natives, the canes being eaten when newly cut. The 
Imports of sugar and molasses in 1910 — 17 from 
.lava amounted to 250 tons, the description required 
being white crystallised. The exports of Jaggery to 
British East Africa in 1910—17 were 20 tons. There 
are no sugar refineries in the Protectorate, but at 
the present time the agricultural development has 
been confined to a few crops only. 

6. Zanzibar and Pemba Protectorates. 

The area of Zanzibar is 040 sq. miles, and of 
Pemba 380 sq. miles. There was formerly a sugar 
Industry when these districts were under the rule 
of the Sultan of Muscat and Zanzibar, but It 
collapsed in the “ sixties ” when slavery was 
abolished. Plantation owners then turned their 
attention to cot*onuts, finding also the labour was 
insufficient for keeping up their clove plantations. 

About 1100 tons of sugar per annum are imported 
into Zanzibar from Java, Mauritius, and Portu- 
guese East Africa. 

It is ImiKissible to introduce any new agricultural 
industry of Importance without injury to the clove 
and copra industries unless some satisfactory 
organisation of all the labour elements of the Pro- 
tectorates can be brought about. 

6. Union of South Africa. 

At the present time the production of sugar in 
South Africa is exclusively from cane, and is 
restricted to Natal, although we are given to under- 
stand that the industry has potentialities ip other 
parts of the Union, notably on the low Veld of the 
eastern Transvaal. 

In the season 1916—17, 63,000 acres were under 
cane, the output being 114,600 tons of sugar, or 
1-82 tons per acre. The normal consumption of 
sugar is 120,000 tons annually. 

There were no pre-war exports of sugar oversea, 
but small quantities were exiwrted to the Belgian 
Congo, and to Portuguese East Africa. 

About 13,000 tons is consumed per annum for 
manufacturing purposes. Jam and preserve manu- 
facturers mostly prefer large grain, and jam crys- 
tals; sweet and confectionery manufacturers prefer 
best quality refined sugar, but they use a small 
proportion of unrefined “ whites ” for their clteap 
sweets. The class of sugar required for general 
consumption is best fine grain, but the capacity of 
the two Natal refineries is nothing like sufficient 
to supply the demand. The quality next In demand 
is unrefined plantation sugar. There is also a fair 
sale for large gr^ln, moist yellow crystals, and 
for fine grain yellow. 
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Prior to the war, Blaurltitis competed with Natal 
for the Cape Colony trade, but during recent years 
the importation of Mozambique white sugar into 
the Transvaal has grown considerably. 

The abolition of Indian immigration, with the 
increasing competition for labourers, and the 
Mozambique Treaty have adversely Influenced the 
economic conditions. There is a steady repatria- 
tion of Indians going on, and that description of 
labour is becoming very diificult to obtain. 

7. North and South Rhodesia. 

The total imports of sugar in 1912 were 2613 tons, 
and the consumption 936 tons. The sugar was im- 
ported from Mauritius, the United Kingdom, Ger- 
many, Austria-Hungary, etc. 

Experiments have been conducted on the possi- 
bility of cultivating sugar beet at the Experimental 
Station, Salisbury, but it has been found that to 
produce a profitable crop without Irrigation would 
call for a very high standard of farming. 

In the Kafue valley there are areas in which 
sugar cane might be cultivated, but it Is doubtful 
whether climatic conditions would be suitable. 

8. Nyasaland Protectorate. 

In 1913—14, 189 tons of sugar were imi)orted from 
the United Kingdom, South Africa, India, and 
Mauritius. The kind demanded is granulated 

sugar. 

The sugar cane grows all over the Protectorate, 
and is used by the natives. 

There are not less than 100,000 acres, principally 
along the Shli^ River, and on Lake Nyasa, which 
might be put under sugar cane, but it would take 
four or five years for development. Labour supply 
since the termination of the war is plentiful and 
cheap, and with adequate transport facilities by 
conne^ng the existing railway with Beira and 
Lake Nyasa, the sugar industry could be 
established. 

There is a Governmental Department of Agricul- 
ture at Zomba. 


the population, and the fact that the majority of 
the agricultural population is composed of peasant 
proprietors who have found even the unexacting 
labour required by the j^roduction of cacao too 
severe a strain upon their energies, are the prin- 
cipal factors against the establishment of a sugar 
Industry in the Gold Coast, whilst European super- 
vision is more expensive in West Africa than in 
any other part of the tropics. 

The Governor and Commander-in-Chief of the 
Colony regards sugar cultivation as quite unsulted 
to the natives in their present state of development. 
Sugar cane is, however, grown in small patches 
practically all over the Colony for chewing, and it 
annears to grow very successfully. 


14. Sierra Leone. 

The quantity of sugar consumed in Sierra Leone 
in 1913 was 624 tons imported from the United King- 
dom, Germany, and U.S. America. It consisted of 
granulated, moist, brown, cube or loaf. 

All the low-lying lands, not swamps, and alluvial 
soils are admirably adapted for the cultivation of 
sugar cane, the estimated area being from 4000 to 
7000 sq. miles. Labour la scarce, the population 
being about 48 to the square mllo, but this diflSculty 
could be overcome. 

The Agricultural Department is competent to 
advise on the production of cane, and the technical 
side of the industry from a chemical standpoint, 
as one of the officers had two years’ experience in 
connection with the sugar industry as a chemist 
attached to the Imperial Department of Agriculture 
for the West Indies. 


16. Oamhia. 

The average annual consumption of sugar in the 
years 191^14 inclusive was 350 tons, imported 
from Prance, Germany, the United Kingdom, and 
America. 

Sugar cane could not be grown without irrigation 
owing to the long drought, and the swampy lands 
are unsuitable for it. 


9. Basutoland Territory. 

The climate of this territory is unsuitable for the 
cultivation of sugar cane. About 364 tons of sugar 
Is Imported annually, almost entirely from Natal. 
The kind of sugar demanded is No. 1 refined, and 
best raw whites. 

lO. Bechuanaland Protectorate. 

The country of this Protectorate is essentially 
pastoral, and no sugar is cultivated in the Protec- 
torate. It is estimated that the consumption of 
sugar by the white population would be quite 400 
tons annually. 

11. Swaziland Protectorate. 

No sugar Is grown, pastoral pursuits being fol- 
lowed more than agricultural. About 250 tons of 
sugar is imported annually to meet the require- 
ments of the white population. 

12. Somaliland. 

This country is not an agricultural one, and no 
land is suitable for sugar growing. The natives 
would militate against the successful establishment 
of the sugar Industry. In the eight years from 
1909 to 1917, the average quantity of sugar imported 
Was about 100 tons. 

IZ. Odd Coast. 

The average annual importation of sugar in the 
four years 1910—18 wds 2000 tons, tflld the oon- 
mimption is now on the increase. Of this Oermany 
afitsdied 1140 tons, and the United Kingdom 
to&^ both refined. The compamtive si^ri^sn^ 


16. Nigeria. 

The imiwrts of sugar into the Protectorate for 
the three years prior to the war were 1911, 1050 
tons; 1912, 1350 tons; and 1913, 1950 tons. 

Granulated sugar is now imported, but almost all 
the imports before the war were beet sugar in 
cubes. There is a prejudice against brown sugar 
amongst the natives. Large quantities of honey are 
used by them in place of sugar. 

The cultivation of sugar cane is impracticable in 
the Northern Provinces without the aid of irriga- 
tion, but where natural facilities for Irrigation 
exist, such as a perennial stream, or spring, the 
cultivation of sugar cane is practised throughout 
the country up to an altitude of 2500 feet. 

The native cane is of moderate height and thick- 
ness. The juice appears to be rich in sugar, but 
has not been subjected to analysis. 

The only chance of success in the cultivation of 
cane would be in the river flats of the Niger or 
Benue. Here suitable sites for very large planta- 
tions could no doubt be found. Irrigation would 
have to be employed. 

The supply of fuel, either wood or local coal, 
would not be a difficult matter, and there Is also a 
plentiful supply of unskilled labour. 

No draught animals could be kept, as they would 
be susceptible to disease, but conditions appear to 
be favourable for steam traction which, on a large 
scale, would probably prove far more economical. 

In the event of preferential treatment being given 
to Colonial cane sugar, the possibilities of Nigeria 
oa A source of supply ate well worthy of the most 
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lidi the Sout!iern Provinces there are vast acres 
ot land In the vldnlty of rivers and creeks admir- 
ably adapted for sugar growing under Irrigation. 
The people in all these areas are engaged In the 
palm oil and kernel industry, and It Is therefore 
•doubtful whether labourers would be obtainable 
tn large number. 

17. Seychelles. 

No sugar Is at present cultivated In these Islander 
but the consumption in the year preceding the war 
was about 340 tons. The inhabitants have been 
accustomed to white sugar for nearly a century. 
A small quantity of sugar is used for bacca adul- 
teration (a fermented beverage for local use), and 
also to make sweets. 

Including the marshes, which would have to be 
drained, and the steep hill sides which are not too 
much worn out by erosion, there are in the Mahe 
group about 6000 acres, mostly of the second-class 
soil, which could be put under cultivation. There 
would be no difficulty about transport and labour, 
but much depends on the good will of the inhabi- 
tants among whom the land is extremely sub- 
divided. As the cultivation of sugar cane is well 
known to most of the^’’ they would soon supply, 
say in about three years, the requirements of a 
small factory. 

Sugar was manufactured in the Colony about 
50 years ago, but it appears that a rum distillery 
was attached to each factory, and unavoidable 
difficulties arose with the fiscal authorities. Owing 
to this, and the lack of technical assistance, the 
distilleries had to close. 

At present 60 acres of sugar cane are grown for 
the manufacture of bacca. Canes grow well in 
the Colony, especially in the marshy land, but the 
soil is rocky, and an average of 5—10 tons per acre 
only is obtained. 

The climate is very suitable. 

At the Botanical Station there is a small labora- 
tory in which the chemical control of a sugar house 
can be learnt so long as the curator in charge is 
a sugar chemist. 

America. 

1. Brituh West Indies. 

The agricultural industries of these valuable and 
productive Islands were allowed to languish up to 
about twenty years ago, and had it not been for the 
timely aid of the British Government, who recog- 
nised the position at the time just referred to, 
disaster would have overtaken them. 

Each local Government maintains a local Depart- 
ment of Agriculture. In October 1898, the Imperial 
Government established an Imperial Department of 
Agriculture, which acts in an advisory capacity on 
agricultural matters to all the Governments of the 
West Indies, and exercises a detailed supervision 
in respect of certain of them which do not possess 
the full complement of scientific officers. The 
headquarters is in Barbados. 

During the first ten years of the existence of the 
Imperial Department of Agriculture very large 
financial assistance was given to each of the West 
Indian Colonies In order to enable them to develop 
and carry on the work of the local Departments of 
Agriculture under the supervision of the Imperial 
Commissioner of Agriculture. 

The Government gave a sum of £260,000 for the 
relief of the sugar Industry during the period imme- 
diately preceding the coming into effect of the 
Brussels Convention. A portion of this grant was 
used to encourage the formation of a pioneer sugar 
factory in Antigua, and as the outcome of this 
Qunthorpe’s Bugar Factory was erected and 
Operated on llnesi this was the means 


tral factory working. As a direct consequence of 
the successful working of this factory a similar 
factory was shortly afterwards established at St. 
EBtts, and the central factory movement in Bar- 
bados and Trinidad was greatly stimulated. 

The following is a general outline of the position 
of the West India Islands as regards sugar 
production 

Barbados, with an area of about 166 sq. miles, 
mainly depends on the sugar Industry, and pro- 
duced in 1917— 18 66,000 tons whilst the following 
crop is estimated at 80,000 tons. Trinidad, with an 
area of 1974 sq. miles, and Tobago, with an area 
of 114 sq. miles, produce sugar and cacao. The 
production of sugar is some 60,000 tons per annum. 
Of the Leeward Islands, Antigua has an area of 
108 sq. miles, and produces from 10,000 to 

15.000 tons of sugar annually. St. Kitts has an 

area of 68 sq. The chief Industries are sugar 

and cotton. It produces from 10,000 to 16,000 tons of 
sugar r)er annum. Nevis, with an area of 60 sq. 
miles, produces for the most part cotton, with only a 
small quantity of sugar. Montserrat has an area of 
32 sq. miles. It produces very little sugar, the 
chief industries being cotton and limes. Dominica 
has an area of 291 sq. miles, and does not produce 
any appreciable quantity of sugar, the cultivation 
of limes being an important Industry. The Virgin 
Islands belonging to Great Britain have an area of 
68 sq. miles, but no sugar is produced. Of the 
Windward Islands, St. Lucia has an area of 2.33 sq. 
miles. Its main Industries are cacao and limes. 
About 6000 tons of sugar are produced annually. St. 
Vincent has an area of about 160 sq. miles. The 
main industries are cotton, arrowroot, cacao, and 
a small quantity of sugar, about 500 tons annually. 
Grenada and the Grenadines occupy about 133 sq. 
miles. The chief industries are cacao, rubber, 
cotton, and coffee. Sugar production Is quite a 
minor industry. Jamaica is the largest of the 
British West India Islands, having an area of 
4450 sq. miles. The principal Industries are rum, 
bananas, coconuts, cacao, coffee, and pimento. The 
amount of sugar produced varies from 30,000 to 

40.000 tons per annum. 

a. Barbados. 

About 30,000 acres is under sugar cane in this 
island, and about 5000 tons of sugar are consumed 
annually. The canes contain about 14% of sugar, 
and the yield i)er acre averages 1-4 tons. 

The average exportation of sugar for the three 
years 1913—1916 was 38,236 tons. There were also 
exported 9,017,358 gallons of molasses. In 1917 the 
exports were 34,770 tons of sugar crystals, 17,190 
tons of muscovado sugar, and 9,400,196 gallons of 
molasses. The exports were to Great Britain, 
Canada, the United States, Newfoundland, 
Bermuda, British West Indies, Holland, British 
Guiana, Bahamas, Denmark, and Brazil. 

At the Department of Agriculture a large number 
of new varieties of canes are raised from seed, and 
their cultivation is carried out in comparison with 
the standard canes, until it is ascertained whether 
they are better than those under cultivation. Bx- 
periments are also conducted to ascertain the 
manurial requirement of the sugar canes. These 
have been Instituted 25 years. 

Practically all the land suitable for cane cultlya- 
tlon is used for that purpose. It is worthy of note 
that owing to the i)opulation of Barbados bebog 
about 1124 persons to the square mile, the cost of 
all labour is lower than in most of the British 
West Indian Colonies. 

6. Trinidad and Tolboffo, 

The area nhder logar cane U betwo^ 
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tion of sugar in the Colony for the five years 1912— 
1916 wi^s 

Production, 52,961 tons; consumption, 8551 tons. 

The principal exports were to the United 
Kingdom, British North America, and the United 
States. The description of sugar exported was 
chiefly vacuum pan with a smaller quantity of 
muscovado. Some refined sugar was also exported. 
An average of 475 tons of refined sugar was im- 
ported during the five years 1912—1916, and also a 
small quantity of raw sugar. This sugar came 
pr^cipally from the United Kingdom, British 
Guiana, United States, Holland, and up to 1914 
from Germany. 

The yield of sugar cane on the estates Is from 
12 to 25 tons per acre, whilst from farmers the yield 
is 8 to 12 tons per acre. It takes from 10 to 17 tons 
of cane to produce a ton of sugar according to the 
efliciency of the factory, the quality of the juice, 
etc. The canes contain from 9 to 16 per cent, of 
sucrose. 

There are no refineries or other trades using 
sugar in the Colony. 

The lower classes of the i)opulation prefer musco- 
vado sugar, but the vacuum pan (90 crystals and 
yellow crystals) is generally used. A comparatively 
small quantity of refined sugar is consumed in the 
Colony. 

There are no scientific establishments available 
for technical training in connection with the sugar 
Industry available in the Colony, but some interest- 
ing results have been published by the local Depart- 
ment of Agriculture on the cultivation of seedling 
canes. Plots of from more than one aci’e to one- 
tenth of an acre have been sown, and comparisons 
made against Bourbon cane with the new varieties 
from s^lings, the plant canes and first ratoons 
and in one series also the second ratoons, being 
tested. Nearly all the new varieties show an In- 
creased yield of sugar over Bourbon cane, whilst 
in not a. few cases the improvement is more than 
one ton per acre. 

An influential committee presided over by Pro- 
fessor Carmody, Director of Agriculture, has re- 
ported on the possible extension of the sugar in- 
dustry in the Colony. They draw attention to the 
substitution of canes by other more profitable crops, 
e.g. coconuts, and to a less extent, cacao. They 
refer to the attention that is being paid to the 
selection of cane plants, and to improved methods 
of cultivation. They are of opinion, however, that 
no material extension of the sugar Industry is to 
be expected under present conditions, and that a 
continuation of immigration on the scale of the last 
few years is necessary for the maintenance of the 
normal output. To increase the working capacity 
of factories, and to provide additional encourage- 
ment to farmers, fresh capital is necessary, and 
this would not be forthcoming without a guarantee 
that prices of sugar would be higher than during 
recent years. These conclusions were arrived at, 
however, before the British Government granted 
Colonial preference. 

0 . Leeward Islands. 

These Include Antigua, Montserrat, St. Kitts, 
Nevis, Anguilla, Dominica, and the Virgin Islands. 

The total area under sugar cultivation in 1910 in 
Antigua, St. Kitts, Nevis, and Montserrat amounted 
to ^,200 acres, Antigua heading the list with 16,000 
acres, about 10,000 of which were reaped. 

The exports from these Islands In 1916 were 26,993 
of crystals, and 8058 tons of muscovado. The esti- 
mated annual Qonsumptlon in these Islands was 
1,550 tons. ^ 

The average yield of cane In Antigua and St. Kitts 
may be taken as 20 tons per acre^ and in Nevis as 
10 tOQs per acre. The sugar in the cane averages 


13—14 per cent. A certain quantity of sugar is 
import^ from the United States of America. 

Dominica and the Virgin Islands produce very 
little sugar, and no returns are available. 

d. Windward Islands. 

The Windward Islands include St. Lucia, St. 
Vincent, and Grenada. The islands are moun- 
tainous, and of volcanic origin, and quite recently 
there has been a violent eruption In St. Vincent. 
The climate is damp and hot, and the rainfall 
amounts to 80—100 Inches. The Islands not only 
suffer from volcanic eruptions and earthquakes, but 
also from hurricanes. The hurricane of 1897 and 
the eruption of 1902 destroyed much of the land 
under cultivation of sugar in St. Vincent, and since 
that time the sugar production has practically 
ceased. 

The chief sugar producing island is St. Lucia. 
The average exports from this island during the six 
years 1910—1916 inclusive were 4526 tons, whilst 
the consumption of sugar in the Island may be esti- 
mated at 1300 tons. 

The exports of sugar from St. Vincent show a 
steady increase In output in 1917 — 1918, but it is 
doubtful whether this will be maintained owing to 
the attention being given to cotton. The sugar 
exported in 1916 was twice the amount of 1915. 
The average for the two years 1916 and 1917 was 
544 tons. We have no information as to where this 
sugar was sent. 

The average annual consumption may be esti- 
mated at 1200 tons. 

Grenada produces about 450 tons of sugar 
annually, and its consumption is 1575 tons. 

A certain quantity of sugar is imported from 
Barbados, Trinidad, and St. Vincent, as well as 
refined sugar from the United States of America 
and the United Kingdom. 

There are about 6000 acres which might be made 
available for sugar growing. 

e. Jamaica. 

The production of sugar in this island is subject 
to fluctuations. In 1892 it was 23,054 tons, in 1001, 
1(5,083 tons, and in 1911, 19,414 tons. 

The acreage under sugar cane in 1916 was 
33,830 acres, of which 10,107 acres of cane were 
grown by small settlers, who make a crude descrip- 
tion of molasses sugar for local consumption, no 
return being made of the quantity; 21,620 acres on 
the estates making sugar by steam, water, or cattle 
power are returned as in cane for the crop com- 
pleted on August 31, 1916. The quantity of sugar 
produced was 32,196 tons, and of rum 18,406 gallons. 

Plants maturing in 15 months yield 30 — 40 tons of 
cane according to weather, efficiency, etc. Data 
as to the percentage of sugar in the canes are only 
available on two estates in the district of Vere, 
where the percentage of sugar in the crops for 
1910, 1911 and 1917 was between 13 and 14. The 
present yield of sugar is 1-45 tons per acre, and 
85 gallons of rum. There are no refineries or other 
trades employing sugar in the island. 

The Agricultural Department gives a course in 
distilling occasionally, and the head of this De- 
partment is a chemist, besides which a mycologist 
and an entomologist are employed, whose services 
are at the disposal of the public for advice. 

There are about 117,700 acres adjacent to the rail- 
way line, or to river navigable by boats, or within 
8 to 8 miles of shipping ports, which should be 
available for extension of the sugar Industry. The 
land, however, is in private ownership, and it would 
no doubt take some time to induce the owners to 
invest in machinery and plant canes. 

There are a great number of labourers scattered 
over the country whose time is <mly partially occu* 
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pied in casual labour or growing their own food 
stuffs. 

Three new sugar factories have been provided for 
In St. Catherine, and many projects for sugar de- 
velopments are being actively considered as soon 
as machinery is again procurable. 

f, Bahama Islands. 

These islands are not suitable for the cultivation 
of sugar cane, as the soil is not rich enough. About 
900 tons of sugar were imported in 1013, mostly 
from the United Kingdom and United States. 


g. Bermuda. 

The average annual consumption for the three 
years 1911—13 Inclusive was 850 tons, imported 
from the following countries United States 588 
tons. West Indies 214 tons, and the United Kingdom 
b7 tons. 

There Is no sugar industry in Bermuda, and 
there is no land suitable for the cultivation of 
sugar cane. 

2. British Honduras. 

About 000 acres are at present under cane, pro- 
ducing about 000 tons annually, nearly all of which 
is consumed locally. 

About 50 tons of muscovado and centrifugal sugar 
were exported annually before the war. 

The land is unfertilised, unploughod, and practi- 
cally uncultivated, and the cancs are allowed to 
ratoon for about ten to twenty years before being 
replanted. 

Befoi*e the war refined and unrefined sugar came 
from the United Stntes, and a small qiiantity from 
the United Kingdom. Since the war imports are 
mostly from Guatemala. 

W(! have no Information regarding the consump- 
tion of sugar in this (^lony. 

3. British Ouiana. 

The estimated area under sugar cane Is 78,000 
acres, with a production of 120,000 tons of sugar 
ixjr annum, the consumption being 8500 tons. 

The annual pre-war exports for the seven years 
1907—13 were 90,412 tons of sugar, 3,258,200 proof 
gallons of rum, 180,000 gallons of molasses, and 
7820 tons of molasses as cattle food. 

The yield of cane is 10 to 00 tons per acre, 
according to the soil, variety, and seasons, with a 
content of sugar of 10 — 14 per cent. • 

The sugar required by the general public Is white, 
yellow, vacuum pan sugar, and syrup sugar from 
yellow crystals. A small quantity of white refined 
sugar is imported from Canada and the United 
Vitales. 

No scientific establishments are so far available 
for technical training In connection with the sugar 
industry, but the larger and more (‘fflclent sugar 
plantations are themselves under technical control. 

Given an ample supply of labour, and of manure, 
efficient tillage, and economical scientific manufac- 
ture, the production of the sugar estates might be 
increased to 250,000 tons of sugar per annum. 
There are at least 450,000 acres of land suitable for 
the cultivation of sugar cane in districts In which 
it has been grown, whilst nearly 1,000,000 acres of 
land are available in the north-western sections of 
the Colony, where sugar cane cultivation has 
"hitherto not been attempted. 

The land la very fertile, and very favourable 
meteorological conditions exist, but there are diffi- 
culties in regard to labour supply, and the 
mechanical tillage owing to the nature and lay of 
the soils, and heavy costs of dmlping^ the land. 


4. Canada. 

The total refined sugar consumed in Canada 
during 1916 was 258,711 tons, made mostly from im- 
ported raw sugar, including 4404 tons imported as 
such. 

The exports of sugar are very variable. In 
1915 they amounted to 5 0 tons, in 1910 to 280-93 
tons, and In 1917 to 2579 83 tons. 

The Imports also vary very much, thus 

Refined 8\ioar, and sugar above No. 1 6 Dutch standard 
in colour. 

1913 1914 1915 1910 itti 

tun^) tons tons tons wfm 

British Empire 8,421 4,251 2.248 903 902 

Foreign Countries 500 44 103 28 253 

Sugar of lower quality, including drainings and concreU. 

1913 1914 1915 1916 1917 

tons tons tons tons tons 

British Empire 130.150 111.761 160,177 140,509 201,037 
Foreign Countries 121,693 182,176 126,078 125,889 124,900 

The home production of Canada Is from sugar 
beet, and there Is a large amount of land suitable 
for its extension. 

The quantities of refined sugar manufactured 
from Canadian grown beets during the five years 
1911—15 Inclusive were as follows 1911, 9522 tons; 
1912, 11,996 tons; 1913, 11,673 tons; 1914, 13,979 tons; 
1935, 17,641 tons. 

The public of Canada demand principally granu- 
lated sugar in normal times, but since the war 
yellow sugar has been used. The confectioners and 
biscuit manufacturers use granulated and yellow 
sugar, and chocolate and cocoa manufacturers use 
granulated only. Syrup and molasses blenders use 
raw cane sugar, and molasses, also refiners’ syrups, 
and black strop. 

There are no special technical schools for Instruc- 
tion in the sugar industry, but technical instruction 
of a general character may be obtained from several 
technical schools, and chemical and engineering 
departments of the Canadian Universities. 

In regard to possible extension, we have been in- 
formed that the labour conditions are uncertain 
at the present time, and before any capital invest- 
ment can be warranted, careful preparation of a 
well organised field co-operation will be necessary. 

. 5. Newfoundland. 

The pre-war consumption of sugar In Newfound- 
land was an average of 5920 tons i>er annum. It 
consisted chiefly of white granulated and cube 
sugar from the United States, United Kingdom, and 
Canada. Brown sugar was also imported from the 
West Indies. 

The local consumption is not sufficient to warrant 
refineries being established. 

The climate prevents the growth of sugar cane 
or sugar beet. 

C. Falkland Islands. 

No returns have been received from the Falkland 
Islands, and the sub-antarctlc climate prevents ihe 
possibility of a sugar Industry. 

POLYNESL\. 

1. Commonwealth of Australia. 

The area devoted to the cultivation of sugar caiie 
in Australia is a narrow strip of land along the 
eastern coast of Queensland, with the three 
northern counties of New South Wales. QueenslOh*^ 
is the largest sugar producing State in the CoihiDaon- 
wealth. In the year 1912, Queensland had 141,652 
acres under cane, the yield from 78,142 acres 
crushed being 994,212 tons^ equal to 12*72 tons per 
acre, whilst the quantity df sugar produced was 
113,060 tons, equal to T46 tons per acre. In "the 
same year New South Wales harvested 6137 acres 
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of cane» out of a total area of 14,288 acres, the 
yield of cane being 140,014 tons, equal to 22-81 tons 
per acre. The sugar content of the cane averaged 
16,728 tons, equal to 2-72 tons per acre. 

It should be pointed out that as the sugar cane 
require!^ 18 months to mature, the total area under 
cane for any one year really Includes the cane for 
two successive harvest seasons. 

Beet is cultivated In Victoria, the area under this 
crop In 1012 being 752 acres, which yielded 3974 
tons of roots, equal to 5'3 tons per acre, and 477 
toqg of sugar, equal to 0'64 ton per acre, 
lie average consumption of sugar per head of 
population in Australia Is estimatxid at 127 0 lb. for 
the decade 1905—1915. 

a. Qucennland. 

According to Informatlou we have received, the 
average yield of sugar cane is 12-72 tons per acre, 
and the yield of sugar 1-45 tons i^r acre. 

There are in Queensland two sugar refineries 
employing 423 hands, one juice mill employing 55 
hands, and 43 sugar mills employing 4165 hands. 

There are two experimental stations at Mackay 
and Bundaberg, whilst exi)erl mental plots have 
been established in various cane growing centres. 

Some 30 cwt. of cane sugar was imported from 
Java, Mauritius, and Fiji in 1915. 

That there la still room for further expansion in 
Queensland In regard to sugar growing is con- 
clusively demonstrated by the fact that there la not 
enough sugar produced in the Commonwealth to 
satisfy local requirements. 

In 1900 black labour was abolished, and in order 
to encourage the employment of white labour, the 
Federal Parliament passed legislation providing for 
the payment of bounty on a sliding scale on all 
cane grown by white labour. An import duty was 
also Imposed on all foreign sugar brought into the 
Commonwealth. The excise and bounty were 
abolished in 1913. 

6. New South Wales. 

The total area under harvested cane in 1916 was 
6030 acres, and the quantity of sugar produced 
was 19,148 tons, equal to 318 tons per acre. 

The only portion of the State suitable for the 
growth of sugar cane is the coastal areas from the 
Clarence River northward, and during recent years 
the area devoted to it for sugar purposes has con- 
tracted considerably. This has been brought about 
chiefly by labour troubles, and dissatisfaction with 
the prices paid for cane. On the Tweed River the 
banana is ousting the cane on the hills, the cost of 
carriage to the deep water frontage, In conjunction 
with the cutters’ demands, rendering profitable pro- 
duction of sugar cane impracticable. 

0 . Victoria. 

The annual consumption of sugar in the State Is 
approximately 75,000 to 80,000 tons, and the major 
portion Is obtained from Queensland, and some of 
the Pacific Islands. 

About 1200 acres under beet In 1916—17 produced 
1660 tons of sugar, equal to 1-376 tons per acre, the 
producticm of roots being 12 tons per acre. 

There Is more than sufficient land in Victoria to 
render the State self-supporting as regards sugar 
by Increasing the area under beet, and we assume 
that with further development Victoria could 
beobme a sugar exporting State. 

The environment of the one beet sugar factory 
has not been Ideal, and only in recent years has 
snfliclent beet become available to run It at a profit. 
The Industry has not get become sufficiently well 
established to command appred^on, but a 
promising Interest Is now develop!^ Ihvoprably. 
|4l^r Is also said to be scarce. : ' 


d* South Australia. 

The pre-war consumption of sugar Is unknown. 
No sugar Is produced In the State, but the sources 
of supply are chiefly from other Australian States. 
The climate Is unsuitable for sugar cultivation. 

e. Western Australia. 

The consumption of sugar for the year ended 
June 80, 1918, was 12,400 tons of cane sugar, 
derived chiefly from Queensland, New South Wales, 
and Fiji. 

Sugar beet could be grown In the South-West 
Division over a large area, but economic condi- 
tions do not permit It to be cultivated with profit 
to the grower, the chief of these being the cost of 
labour. 

/. Tasmania. 

No sugar Is produced in Tasmania, but there are 
large areas over which beet can be grown. The 
present supply is derived principally from Queens- 
land and New South Wales. 

2. New Zealand. 

The consumption of sugar In New Zealand for 
j the year 1915 was 66,645 tons. 

Raw sugar is imported from Fiji, whilst prac- 
tically all the refined sugar comes from Australia. 

There is one sugar refinery requiring raw sugar,, 
whilst there are numerous jam, biscuit, and con- 
fectionery works, and breweries, requiring refined 
sugar. 

No coloured labour Is available. This has, up 
to the present, prevented the establishment of a 
sugar Industry. 

3. Fi/i. 

This grotip of islands, with an area of about 
7068 sq. miles, has 60,000 acres devoted to sugar 
cane cultivation. The annual production of raw 
sugar varies from 85,000 to 120,000 tons. 

The consumption of sugar in Fiji Is estimated 
at 2000 tons i)er annum. 

The raw sugar exported to New Zealand and 
Australia in 1913 was 95,000 tons, and in 1914, 
02,000 tons. 

The average yield of sugar cane is 18 tons per 
acre, and the average sugar extracted from the 
cane is 2-25 tons per acre. 

There are no refineries In Fiji, nor are there 
any other trades employing sugar. 

There are no scientific establishments in Fiji 
available for technical training in connection with 
the sugar Industry, but the largest sugar-producing 
company has facilities for training its own em- 
ployees. 

As regards the area of land suitable for the 
extension of the sugar Industry, there are 39,000 
acres In nine different localities, varying from 
1000 acre to 12,000 acre blocks, which could be 
made available if land could be obtained from 
Fijian claimants. Light railways are required for 
the transport of the crop to the mill. The posi- 
tion of the labour supply Is not very favourable r 
indentured labour from India, formerly the only 
labour supply for all cane estates, has been 
abolished, and no adequate arrangements have been 
made for replacing It. 

The freights to and from the United Kingdom, 
Australia, and New Zealand are very high. 

4. Other Pacific Islands, 
a. British Solomon Islands. 

The consumption of sugar is about 80 tons 
annually, and consists of refined white sugar for 
jBuropeans, and coarse brown sugar for the natives. 
The sugar is imported Irons New S^ealand and 
Australia. „ 




About 100,00(^ acres on the Island of Guadalcanal 
could be used for sugar cane culttvatlon, but most 
of the other Islands are too mountainous. Approxi- 
mately altogether 120,000 to 180,000 acres should 
be available. 

It would be necessary to erect mills, tramways, 
bridges, wharves, etc., and the clearing of the 
land, which would be costly, would have to bo 
undertaken. 

The scarcity of the labour supply, and the pre- 
vailing high freights, would act adversely on the 
establishment of a sugar Industry. On. the other 
hand, the compactness of the flat lands on Guadal- 
canal, and their large area, would be much In Its 
favour. 

h. Gilhcrt and Ellice Islands. 

No canes are grown at the present time In these 
Islands. It Is considered that the poor soil of these 
coral atolls would be unsuitable. 

Sugar Is Imported from Australia and America, 
white sugar being used by Europeans, and brown 
sugar by the natives. 

The annual consumption Is about 660 tons, 
c. Fanning and Washington Islands. 

No sugar Is grown In these Islands, and the 
reports we have received show that they are not 
suitable. 

The annual consumption api)ears to be under 
40 tons. 

d. Tonga or Friendly Islands. 

No sugar Is produced, and the average annual 
consumption during the past five years was 120 tons, 
imported as reflned sugar for the most part from 
New Zealand. 

No land Is available at the present time for 
sugar production. 

c. "New Hebrides Group. 

Reflned sugar Is imported from Australia, New 
Zealand, and New Caledonia. During 1917 this 
amounted to about 130 tons. 

There is land In the group of Islands which Is 
considered suitable for the cultivation of sugar 
cane, but no estimate can be given of the avail- 
able area. 

The Committee wish to exiiress their thanks to 
the various officials who have supplied them with 
the information forming the basis of this Report. 

For the statisti(!s they are largely Indebted to the 
publications of Mo.ssrs. Willett and Gray, J. W. 
de Silva, and Otto Licht. 
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After the reading of the Report, the Chairman 
requested Mr. .1. W. Macdonald to explain the 
statistical tables. 

Mr. J. W. Macdonald said that he was sorry he 
had not had time to write a paixir on the subject; 
it deserved a paper on the different aspects of in- 
formation they had rec*elved from the Colonies. The 
reason they had gone into the question was because 
during the war there liad been a cry that the Empire 
should be self-supporting so far as sugar was con- 
cerned. They had written to all the Colonies and 
Dependencies for any information they could get; 
the Report they were now issuing was only a pre- 
liminary one— the full Report would be produced 
later. The great thing disclosed in the present 
Report was that the Empire was consuming, so far 
as he could gather from the returns, about OJ mU- 
lion tons of sugar. At the present time, the Empire 
production was about 3| million tons, though, about 
two years ago, when the Indian crop, which was 
usually about 2^ million tons, had Increased for 
one year to about 3^ million tons, the Empire pro- 
duction had been about 4i million tons. It had now 
fallen back to the smaller flgure. Deducting the 
3,859,330 tons produced from the 6,222,030 tons con- 
sumed, there was a shortage of 2,362,700 tons. 
Where was that to be produced In order that the 
Empire might bo self-supporting in sugar? He had 
some tables, which had not yet been published, 
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divl^ng the Empire’s production of sugar into 
groups. There was the Australian Group whose 
sugar came chiefly from Queensland and Fiji. 
Their production was about 426,900 tons, and their 
consumption 395,120 tons; so, practically, they had 
only got a surplus of 30,780 tons to export. That 
wag to say Australia and Fiji would feed them- 
selves, New Zealand, and all the Pacific Islands — 
which all used a little sugar that had to be sent 
from somewhere. Australia Itself was not an ex- 
porting country, but Fiji was producing 100,000 
tons and consuming only 2000 tons. The Australian 
Group of producers had not a very large amount 
available for exi)ort, and the natural increase of 
population in Australia would presently take up 
that small surplus. The next group to be considered 
was the Indian Group. This Included (besides 
India) Ceylon, Hong Kong, North Borneo, Sarawak, 
and the Straits Settlements (Singaiwre, Malacca 
and Penang). The only one among those countries 
that produced sugar, if we except Singapore and 
Penang, the productions of which were compara- 
tively insignificant, was India, and there the normal 
production was about 2i to 2| million tons. The 
others, with the exceptions mentioned, were 
consuming countries. In the whole group there was 
a shortage of about 840, OM tons made up, at pre- 
sent, chiefly from Mauritius and Java. They 
wanted the Indian Empire to be producing Its stigar 
rather than getting it from Java, and this naturally 
pointed to some place in the East making the deficit 
up, so as to save freight and expenses. That place 
would appear to be India, but how was India to go 
about it. Re-organisation was wanted, and the 
matter was being dealt with by the Indian Govern- 
ment. Ceylon and Hong Kong between them con- 
sumed about 50,000 tons; they had to get it from 
somewhere, and it should be from some part of the 
Empire in preference. The next group was the 
West Indian Group and Canada. That includeil 
Demerara, Barbados, Trinidad, Tobago, Antigua, 
St. Kitts, the Windward Islands, the Leeward 
Islands, Jamaica, Bahamas, Bermuda, British 
Honduras and Canada. That group produced 
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Plignm drawn up by Mr. W. G. Freeman, B.8o„ A.B.C.S., F,L.6., 
At^tant Db^tor of Agrieulfcure, Trinidad ild Tobagu, and 
jpttbliibedln the puUetin of the Departjieht of Af^eidtara, 
Trinidad and Tobago, ms. Vol.U. ' 


PATES OF REAPING THE WORLD^S SUGAR 
CROPS. 


— 

~ 

1917-18 

Crops 

U.8.A. (beet) 

July to Jan. 

Tons 

682.867 

Mauritius 

August to Jan. 

225,466* 

Reunion ... 

60,000 

European (beet) 

Sept, to Jan. 

4,287,923 

Venezuela ... 

Oot. to Dec. 

15,000 

Canada (beet) 


11,250* 

Demerara 

Oct. to Dec. and 

Louisiana 

May to Juno 

Oct. to Jan. 

114,007* 

217,190 

Texas 

»* tt 

2,009 

Surinam 

Oct. to ^eb. 

10,009 

Ecuador 

8,000 

Pom 

»» w 

265,000 

Brazil 


148,958 

Formosa 

Nov. to June 

6,037,688 

* 360,723 
(British) 
397,618 

Philippines 


216.260 

Hawaiian Islands ... 

Nov. to July 

615,035 

India 

Doc. to May 

3,229,000* 

Cuba 

Deo. to June 

3.446,083 

Hayti 

.. .,(15)18-19) 

18,000 

Mexico 

40,000 

Spain (cane) 

Porto Rico 

Jan. to June 

6,000 

405,174 

St. Croix 


5,400 

Trinidad 

,, 

45,256* 

Barbados 

'! ”, 

65,230* 

Jamaica 


34,300* 

Other British West 
Indies 

$f ^ 

16,745* 

San Dominsro 


145,000 

Clfentral America 

»» »$ 

25,000 

Martimque !!! !!! 

Jan. to July 

70,450* 

20,881 

Guadeloupe ... 

28,000 

Antigua 

Feb, to July 

9,409* 

St. Kitts 

Feb. to August 

8,846* 

Natal 

May to Oct. 

May to Nov. 

8,756,687 

* 3,488,230 
(British) 
108.250* 

Mozambique 

60.000 

Argentine 

126,171 

Java 


1,791,064 

Australia 

Juno to Nov. 

32.5,900* 

Fiji 


70,800* 


Total ... 

2,470,185 

17,264,560 
• 502,950 
(British) 


341,930 tons. With the exception of Canada, they 
consumed very little; but Canada consumed all that 
slui herself produced and took the surplus of all the 
others. The consumption of the whole group was 
294,720 tons per aimum, and the natural expansion 
of consumption would before long absorb the small 
surplus of 47,000 tons. Practically the Australian 
and American Groups were self-8upi)ortlng, whilst 
the Indian Group was short by 840,000 tons. The 
other group of the Empire was the African Group. 
That included Mauritius, Natal, Egypt, Nigeria, 
the Seychelles, Rhodesia, Nyasaland, Basutoland, 
Bechuanaland, Swaziland, Somaliland, the Gold 
Coast, Sierra Leone, Gambia, British East Africa, 
Uganda, and Zanzibar. That group produced 
406,500 tons of sugar and consumed 252,920, so thjere 
was a surplus of 213,680 tons. But that surplus was 
only In Mauritius, for the producing parts were 
simply Mauritius, Natal and Egypt. Egypt con- 
sumed all she produced, Mauritius had a surplus, 
as she produced over 250,000 tons and only used 
about 6000 tons. The surplus of the whole group 
was due to this Colmay alone. That surplus went to 
India, and when it hid gone there, there was still 
a shortage in thi Ind^ Grt^up of fnlly 600,000 tons. 
Finally, the itielt produced 
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CONSUMPTION OF SUGAB. 
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Production 

Consomption 

Australia 

325,900 ! 

325,550 

Fiji 

lOO.OOO* 

2,000 

New Zealand ... 

— 

06,650 

Solomon Islands 

— 

80 

Qilbert Islands ... 

— 

590 

Tonga Islands ... 
New Hebrides ... 

Z 

120 

130 


425,900 

395,120 =30,780 surplus.f 


* Exporting: country. 

t This ia wanted for local Increaeo In oonHumption, 


India 

Ceylon 

Hong Kong 

Korin Borneo ... 
Sarawak 

StraitsSettlements 

Singapore 

Malaooa 

Penang 

Cyprus 

2,625,000 

3,400,000 

28,000 

20,000 

1,000 

1,000 

1,000 

1,000 

2,140 

12,140 

1.540 

2,625,000 

3,467,820 

Demerara 

120,000* 

8,500 

Barbados 

65,230* 

5,000 

Trinidad & Tobago 

64,230* 

8,350 

Antigua 

9,41 If* 

— 

St Kitts 

8,850* 

1,550 

Windward Islands 

5,520 


Leeward & other 



Islands 

16,760* 

4,080 

Jamaica 

34,300 

6,220 

Bahamas 

— 

900 

Bermuda 

— 

860 

Brit. Honduras 

— 

550 

Canada 

17,640 

258,710 


341,930 

294,720 = 


= 842,820 shortage. 


* Exporting country. 

t Wanted for increase in Canadian consumption. 


liothing and consumed t»etween 1,800,000 and 

1.900.000 tons raw and refined sugars. Surveying 
the whole fhnptre, practically we were short of 
simar in the Indian Group and the United Kingdom. 
Where was that to come from? A lot had been said 
about the West Indies. He was a West Indian him- 
self, and had great sympathy with that part of the 
Empire; but he was also a sugar refiner and had to 
consider where he could get his sugar cheapest and 
best. No doubt some of them had seen a i^mphlet 
issued by the West Indian Committee, stating that 
the West Indian Group could produce all that the 
Empire wanted; because Demerara could produce 

million tons, which was exactly the amount the 
Empire was short of to-day. It might be true that, 
Demerara could and would produce it if the settle^ 
inehts were there, but what a long time it would 
take to wait for that! If they waited for that we 
should be flooded with foreign sugar long before 
Demerara was ready to supply. What they wanted 
to do was to get sugar where it could be got best 
and quickest and where labour was to be had 
and other natural conditions were favourable. 
Leaving out Demerara, there was not very 
much to be got from the rest of the 
West Indies. Barbados was supposed to pro- 
duce 51,000 tons and was actually producing 

05.000 tons. Trinidad was supposed to produce 

60.000 tons and was producing 04,000 tons. 
Trinidad was getting to the top of her sugar pro- 
duction, and had rival industries, such as cocoa 
and oil, which took away somewhat from the in- 
ducement to produce sugar. The Windward and 
Inward Islands now produced 40,000 tons and the 
West Indian circular said they might produce 

67.000 tons ; but that 27,000 tons was only a drop in 
the ocean compared with what was wanted, so 
there was only a problematical prospective amount 
from Demerara to help us. Jamaica was now pro- 
ducing as much as the West Indian circular said 
she could. He (the sixiaker) believed there wao a 
possibility of her producing a great deal more, but 
it would take time. Canada might go ahead. She 
produced 18,000 tons of beet sugar at present and 


Mauritius 

252,000* 

5,900 

Natal 

114,500 

120,000 

Egypt 

100,000 

113,780 

Nigeria 

— . 

1,950 

SeychellesIsiands 

— - 

340 

Rhodesia 

— 

840 

Nyasaland 

— 

190 

Basutoland 

— 

365 

Bechuanaland ... 

— 

400 

Swaziland 

. — 

260 

Somaliland 


100 

Gold Coast 

— 

2,000 

Sierra Leone ... 

— 

625 

Gambia 

..... 

350 

Brit B. Africa... 

— 

. 4,500 

Uganda 

— 

230 

Zanzibar 

_ 

1,100 


466,500 

252,920 =213,580 surplus.f 


* Exporting country, t Wanted by India. 


United Kingdom 
(pre-war) 

— 

1,811,450-1,811,450 

shortage 

Tctal Production 

3,859,330 

6,222«030 Empire consump- 
tion. 

3,859,330 Empire production 

2,863.700 Empire shortage. 


N.B.— Since tbe above tabl^ were prifited \t baa 
been found that the consumpidons of the followlqg 
countrie^i fieen ifiadveyt^tly oi|dtt»d. 
toiiiidland 

. Xm of Man 700 tom, Xld^nds 0000 

, Ooii (afWt m tJnitad Klngdoih).. ;; _ 


SUGAR PRODUCTION IN AliLIED COUNTRIES. 


Entered war 

1913-14 

1917-18 

Serbia, 28 July, 1914 

Russia, 1 Aug., 1914 .. 
Belgium. 2 Aug., 1914 

France, 3 Aug., 1914, & colonieH 
Great Britain, 4 Aug., 1914 „ 
Montenegro, 4 Aug., 1914 
Japan, 23 Aug., 1914, colony 
Italy, May, 1915 

Albania, Jan., 1916 

Portugal, March, 1916, colony 
Rumania, Aug., 1916 

U.S.A., 6 Ap^, 1917, & colonies 
Cuba, 7 April. 1917 . . 

Panama, 10 April, 1917 

Greece, 30 June, 1917 

Siam, 22 July, 1917 .. 

Liberia, 8 Aug., 1917 

China, 16 Aug., 1917 

Brazil, 27 Oct, 1917 

Central America — , 

Guatemala, 24 April, 1918 ) 
Costa Rica, 27 April, 1918 [ 
Nicaragua, 8 May, 1918 
Honduras, 19 July, 1918 ' 

Hayti, 15 July, 1918 .. 

6,500 

1,750,000 

230,000 

014,430 

3,286,420 

20^000 

328,330 

sTooo 

34,760 

2,030,360 

2,597,730 

203,395 

22,000 

i.iooiooo 

120,000 

338.000 
4.347,900 

397,620 

100.000 

50.000 

2,080,985 

3.446,085 

148,960 

25.000 ’ 

18.000 


11,641,925 

12,172.550 

IHplomatic rdaiions severed— 



BoUvla 

Santo Domingo 

Peru 

Uruguay 

Somor 

105,780 

176,670 



2Sl.f5p 

M^*ooo 







n 







wanted 200, (MK) tons; bat the condltioofi in Canada 
vere not very satlstactory.- They could not go 
Lh^d very much, because the beet did not yield 
inylMng like enough sugar to cover all the high 
s:i^^se8 of that country unless there was very 
[leavy protection. All this brought him back to 
India as a most important factor in this question. 
Se believed the difficulties there were very great; 
the land was held by small people, each of whom 
worked his own little plot and produced his own 
sugar for his own consumption. But in one way 
or another the Indian peasantry wasted two- 
thirds or three-quarters of the sugar that the land 
might produce ; they were satisfied with this result, 
and it was difficult to move them. He (the 
speaker) thought that the Indian Government 
should try, in the interests of India and the 
Empire, to educate its people Into more satisfactory 
and less wasteful methods of making sugar. That 
also would take time, but he believed that in the 

SUGAR PRODUCTION IN NEUTRAL 
COUNTRIES. 

— I 1913-14 I 1917-18 


Mexico 

Colon 

Vcnezoela 

Paragiiay 

Chile 

Aigentine 

Morocco 

Abynsluia 

Spain 

Switzerland 

Holland 

Borneo 

Dutch New Quinea 

Java 

Sumatra 

Surinam (Dutch Guiani 
Denmark 

Sweden 

Norway 

San Salvador . • 

Arabia 

Persia 

Afghanistan 



2,462,875 

2,567,200 

SUGAR PRODUCTION IN ENEMY COUNTRIES. 

— 

1913-14 

1917-18 

Germany 

Austria-Hungary 

Turkey 

Bulgaria 

2.738.000 

1.710.000 

7,800 

1,547,935 

760,000* 

11,000 


4,455,800 

2,308,936 


• In future part of Austrian production must be included 
with Allies* "BUgar because the Czecho -Slovaks became 
Ailtes during the war. A large portion of the Austrian 
sugar crop was grown In Bohemia, of which Prague la tho 
oBmltal, Bohemia being the principal portion of Czecho* 
^vakia. 


canal districts of liidUUi; parti<mlarly in 
Presidency, there were very great possibilitieB. 
Large factories could be put up on the spot. He 
was told they could get there 40 to 46 tons of cane 
per acre, as against 12 tons of beetroots in Europe. 
It was only possible for beet to compete with cane 
because it had the benefit of science in every depart- 
ment of the industry, which cane sugar, so far, had 
not, except In certain countries like Java and 
Hawaii. In those countries scientific methods had 
been adopted thoroughly, and they provided an 
object lesson to us as to what could be done with 
cane. Great things were possible in India if there 
were earnestness in the work and ample capital. 
He was told there was as much as 6^ to 7^ tons of 
sugar per acre In the cane actually grown In 
the canal districts of Bombay. That was what was 
being got In Java and Hawaii. It would take a 
long time for India to get much of such production, 
but the trouble about the other parts of the 
Empire that wanted to make sugar was that they 
really had not the people to put on the land to get 
the results they were aiming for. Queensland, for 
instance, had only one person per square mile, and 
Demerara 31 persons— and of these a half were 
Imported Indians— whereas Brit ish India itself had 
224 people to the square mile. The sugar could be 
grown there, the labour was there, the cane made 
its own fuel, and there was available land; so it 
seemed to him that India was the place from which 
to get more sugar quickest. There was room in 
every Colony for an expansion of sugar production, 
but if we were to make up this shortage of 2i mil- 
lion tons we had to be quick In making a gdod 
start; for all this was going to take time. The 
thing that concerned him most was the enormous 
cost of the factories. In pre-war times a factory 
would cost about a third of what it would cost to 
build to-day, and, unless there were to be big 
profits, guarded by protection, or preference, or 
something else, until these big capital costs were 
reduced materially, he did not think many people 
would care to risk their money In It. That would 
put the power of expansion rather with the countries 
that had gone ahead already, such as Cuba and 
Java. These could add a bit to factories already 
built, and the rest of the factory would not have 
cost them the high price of a new factory. He 
thought we ought to go where the people were. In 
India the present process was extremely wasteful, 
and that was where it was so hopeful if we could 
get the people to see the advantages of working In 
better ways. For Instance, they did not get the 
proper yield from the land; their agricultural 
methods were old-fashioned. They did not use the 
right cane in many places, they did not crush all 
the juice out of the cane, and they did not manu- 
facture the sugar properly. So the loss was terrible 
and the posslhllitles enormous. He would like 
people to think this subject over. In most of the 


BEET SUGAR PRODUCTION IN TONS AND PERCENTAGE OF TOTAL SUGAR PRODUCTION. 


Qennany 

Austiria 


tons 

2.718.000 
1,688,300 

781.000 

229.000 

231.400 

1 . 688.000 
187,200 
145,700 
305,600 

169.400 
S55,800 

10,000 

0,m,900 “ 


% 

tons 

% 

tons 

% 

tons 


14-67 

2,600,000 

1414 

1,512,000 

9-10 

1.550,000 

9-09 

9-05 

1,602,300 

B-72 

939,000 

5-65 

944,000 

5-63 

4-19 

336,600 

1-83 

150,700 

0-91 

207,000 

1-21 

1-23 

204,000 

111 

113,100 

0-68 

185,000 

0-79 

1-24 

802,500 

1 65 

242,800 

1 46 

269,200 

1-68 

9-05 

1,977,600 

10-76 ' 

1,671,000 

10-06 

1,825,000 

7-77 

6-74 

154,100 

0-80 

127,800 

0-77 

118,000 

0-70 

0-78 

153,000 

0-83 

125,200 

0-76 

118,800 

0-80 

1-64 

150,200 

0-82 

180,400 

0-91 


0-82 

0*91^ 

77'f700 

0-42 

108*100 

0-62 

125,100 

91? 

8*6F 

0<05 

1 



i-ro 

0*11 


4-81 

007 

WM 








tons 

1,565,400 

670.000 

225.000 

130.000 

200.000 
1,100.000 

131.000 

120.000 
100,000 

m 





coantr^ tHat we weie getting sugar -flrom now, 
ttie yl^lda were not so satisfactory as to encourage 
ojK^ to develop In those places if his statements 
about India were true. Hawaii produced a large 
apiount of sugar; that was because tliey developed 
the Industry well and extracted practically all the 
juice. He believed the cane contained from 13^ to 
14i% of sugar, and they got it nearly all; so that 
Hawaii got 6 tons of sugar per acre, whereas 
Trinidad only got from 1 to 13 tons, Jamaica 
tons, and Antigua 24 tons. From Barbados 97% 
of the exports were from the sugar cane as sugar, 
rum and molasses. It practically lived on the cane 
and was the most thickly populated place on the face 
of the earth— having about 1126 people to the square 
mile— they did that on not more than 14 tons of 
sugar per acre. He believed that labour there was 
cheap, but if they could get 6 tons to the acre what 
a difference it would make to that island! As to 
India, the bulk of the sugar grown there was grown 
in the north, where they got a thin cane .and only 
got ! ton of sugar to the acre. In the south, where 
a thicker cane was grown, they got, with their 
primitive methods, 2 tons to the acre; but, with 
better cane and better methods, instead of 2 they 
would get 4 or 5. Queensland only got 1 4 tons per 
acre, Fiji 24. Mauritius was highly successful 
with 2, Natal got ^ to 3, Egypt 13 and British 
Honduras 1 ton per acre. Such yields did not 
encourage the putting of a lot of money down. 


In these days, as factories were going to cost a lot/, 
we wanted to put the factories where the conditions 
would give the biggest return. A place was want^ 
with plenty of labour, plenty of water, and good 
cane at hand. He was very much afraid that b^t 
in tills country could not compete with cane undlb 
those conditions; although it might make a small' 
amount of the sugar we wanted, he did not see 
how we could 8part> the land to produce the 2 mil-' 
lion tons of sugar that we were actually importing 
before the war. If we spared all that land for 
sugar we should have to Import more wheat 
more beef. On balance he did not know that we 
should be really better off. Of course India might’ 
be considered, in tiiia; of war, as the wrong placo^ 
to depend on getting sugar from. We were shut off 
from Java largely during the war, and had to depend 
on Cuba because we could get the sugar frOin there 
in half the time and with half the ships. If weV 
were at war again, to depend on India might be 
a mistake. The nearest tropical place in the 
Empire was the west coast of Africa, which was 
not very much farther off than the Baltic. It might 
be considered the wiser thing, therefore. If we could 
not produce a substantial amount of sugar at home, 
that we should grow cane on the west coast of 
Africa, and preferably in Nigeria; that would takfej 
a long time also, and West Africa was not a very : 
healthy place to live in. All th(! same, the altemh-| 
tive deserves consideration. Everything pointed to 
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In^la as being the place tp consider first. It was 
the beat place to operate from quickly, while letting 
all the other places expand as much as they could, 
dugar did not seem a thing that in normal times 
could stand a very long freight. It might pay to 
grow sugar with a poor yield in a country that was 
near to yrou rather than in another where the yield 
was large but where there was a big freight to 
pay; and, consequently, outlying places might be 
able to grow sugar for their own wants despite 
poor yields because ships could not bring sugar 
cheaply to these distant places from a better and 
cheaper sugar country. But where sugar could be 
produced most cheaply it could be put on board ship 
and so be able to stand a higher freight, which might 
easily be the case of India, 

WORLD’S SUGAR PRODUCTION 
(arranged in Empires and Countries according to 
their Importance). 


BriUih Empire prodridion- 


Australia 
Iffaoritiiifl 
DSinerara 

Natal 

S^dan^ 

Barbados 
Trinidad 
damaioa 

Canada (beet) . . 

Antlgaa 

8t Kitts 
Other British West India Islands 

BrUish 


Cufto 

United Stales— 
U.8.A. (beet) 
Hawaiian Islands 
Porto Rico . . 
Philippine Islands 
Louisiana 
St. Croix 
Texas 

American .. 

HcUand — 

Java .. 

Holland (beet) 
Surinam 

Dutch 


Oermanv (boet) 

Russia (beet) 
Austria-Hungary (beet) 
Japan-Formosa 
France— 

French (beet) 
Rdunion 
Martinique . . 
Guadeloupe . . 

French 


Peru 

Brasil 

Baa Domingo . . 
Aiientina 
. BMrium (beet) . . 
8pc3n(beet) .. 

8w)^n(%^l !. 

Mo 2 ambique~Portugue 8 e 

Ilexioo 

Central America 



Venezuela 

■ k (b^) 


(baet) 


134 . 9 S 5 

6,000 


1917-18 

Tons 


3 . 229.000 

325,900 

225.466 

120,000 

106,250 

79.450 

70,800 

65,230 

45.256 

34.300 

11,250 

9,409 

8,846 

16,745 


4 . 347,902 


3 , 440,083 


682,867 

815,035 

405,174 

253,000 

217,499 

5,400 

2,009 


2 , 080,984 


1 , 791,064 

200,000 

10,009 


2 , 001,073 


1 , 547,935 

1 , 100,000 

750,000 

397,618 


220.000 

60.000 

40.000 

28.000 

~ 338 , 000 " 


265.000 
148 , 9)18 

145.000 
126,171 

120.000 

140,955 

125.000 

115.000 

100.000 

50.000 

40.000 

25.000 

18.000 


DlSOUflSlOK. 

Sir Francis Watts (Imperial Commissioner of 
Agriculture for the West Indies) said that he was 
very largely interested In the sugar industry. He 
had seen the sugar industry of certain Colonies go 
down almost to the point of extinction, when those 
who were concerned were agitating themselves as 
to what other Industry they could substitute to 
make a living. Since then he had seen the industry 
In a state of great prosperity as the result of the 
necessities of this country. We in this country had 
created that condition for ourselves and had done 
it deliberately. We had nearly killed the West 
Indian sugar industry ; had we killed it entirely our 
necessities to-day would have been even greater 
than they are. He saw the following reference to 
the British West Indies in the Report Just pre- 
sented to the meeting The agricultural indus- 
tries of these valuable and productive Islands were 
allowed to languish up to about 20 years ago, and 
had it not been for the timely aid of the British 
Government, who recognised the position at the 
time just referred to, disaster would have over- 
taken them/’ It seemed to him that it would have 
been more fair to say that the disaster had been 
created by this country, which only stepped in as 
a last resort in order to prevent what would have 
been a national disgrace. Those who were 
interested in sugar knew that we had received sugar 
in this country from hostile countries— then hostile 
in Intent, and since openly hostile to a degree which 
shook this nation to its very foundations— and that 
that hostility had been manifested in sugar for 
many years, with the deliberate Intention of 
endeavouring to get hold of and control the sugar 
industry of the world, and to use the shortage of 
sugar as a war measure to starve this country into 
submission, which it very nearly did. We had at 
times bought sugar from £2 to £3, or possibly £4, 
a ton below the cost of production. We had done 
that deliberately and gloried in it; saying we in- 
tended to buy the sugar from Germany and Austria, 
and that If they were so foolish as to give this 
country £2,000,000 a year by supplying sugar below 
the cost of production, we should be extremely 
unwise not to take advantage of that fact. We 
had taken advantage of it, and were now paying 
millions where we had saved pounds. We were 
paying for it to-day and were not yet out of the 
wood. Mr. Macdonald, who had just spoken, in- 
cluded Indian sugar In the sugar produced within 
the Empire; this was quite correct, but while it 
swelled enormously the return of Empire-grown 
sugar It must be remembered that India imported 
rather than exported sugar, and It was a very open 
question whether India could be induced to produce 
so much sugar as to supply her own needs, apart 
from the question of having a surplus for export 
to the Mother Country. Coming to the question 
which concerned this country, we found that nearly 
2 million tons of sugar had to be found annually 
In order to satisfy Its needs. How was that sugar 
to be produced within the British Empire? India 
might be left out for the moment, it was an im- 
porting country; Australia, Fiji, and New Zealand 
might be left out; they were not exporting 
countries, so far as this country is concerned, 
but a group supplying their own needs. 
Canada was an importing country. What 
remained? Where were we going to get Empire 
sugar now from British tropical countries? There 
were but few left that still produced sugar. Why? 
Because the condition of the sugar Industry had 
been such that no people would venture to put 
money and machinery into the parts of the British 
Empire where sugar could be produced. So we 
were left relatively destitute. Whether we could 
by a ylgor^ welil thought out Ih this 

country, M|af^ rested ^th the 






the very heginnlng sugar had 
heeh the sport of politics, and those countries which 
had built lip their sugar Industries into a powerful 
position had done so on a political basis, while this 
country had destroyed Its sugar industry on a 
political basis. That was where we stood to-day, 
and what were we going to do which might induce 
people to venture money into new countries for 
new sugar? He doubted whether we could, or 
would, do anything. When those who were in- 
terested in sugar in the tropics pleaded for a better 
consideration of sugar, they were told they were 
pleading for their own interests and the opportunity 
of making more money. He did not wish to cloud 
the issue by talking of sugar vaguely from the 
Imperial point of view, but wished to concentrate 


WORLD’S SUGAR PRODUCTION 
(arranged according to Continents). 


Before the war 
1913-14 


NortK' America — 
Louisiana 
Texas ‘ . 

Porto Rico 
Hawaiian Islands 
St. Croix (West Indies) 
Cuba 
Trinidad 
Barbados 
Jamaioa 
Antlgiia . . 

St. Kitts 

Other British W.I. 
Martinique 
Guadeloupe 
Son Domingo . 

Hayti . . 

Mexico . . 

Central America 
U.S.A, (beet) . 

Canada (beet) • 

South America- 
Demerara 
Surinam 
Venezuela 
Ecuador 

Peru 

Argentina 

Brazil 

Total in America 


..U.S.A. 


! British 


. . liYench 


..U.S.A. 

..British 


.British 
. Dutch 


Asia — 

British India . . 

Java 

Formosa 

Philippine Islands 

Total in Asia 

Australasia — 
Australia 
Fiji Islands 


..British 
.. Dutch 
Japanese 
..U.S.A. 


..British 


Total in Australia 
Africa — 

Egypt .. .. ..British 

l^uritins 

Rdnnion .. ..French 

Natal British 

Mozambique . . Portuguese 

Toka in Africa .. 

Europe-^ 

Germany (beet) 
Austria-Hunga^ (beet) 

France (beet) • • 

Bolglnm (beet) 

HoDand (bwt) 

Bnsfda and Poland (beet) 
Other Countxiea (beet) 

Spain (cane) 

ToM in Bwcpe . . 


WgrUlf$ ptoduelion 


Tons 

261,337 

7,000 

325,000 

550,925 

5,800 

2,597,732 

47,251 

33,267 

15,583 


24.000 
.38,730 
39,920 

105,780 

130,000 

22.000 
055,298 

10,007 


101,725 

14,000 

3,000 

170,670 

280,320 

203,395 


5,648,740 


2,291,500 

1,345,230 

204.000 

225.000 


4,065,730 


255.000 

100.000 


366,000 


69,370 

249.800 

36,780 

85,715 

34,000 


474,665 



After war 
1917-18 


8,267,931 


Tons 

217,499 

2,009 

405,174 

515,035 

5,400 

3,446,083 

45,256 

65,230 

34,300 

9,409 

8,846 

16,745 

40.000 

28.000 
14.5,000 

18,000* 

40.000 

25.000 
682,867 

11,260 


120,000 

10,009 

15,000 

8,000 

265,000 

126,171 

148,958 


6.454,241 


3,229,000 

1,791,064 

397,618 

253,000 


6,670,682 


325,900 

70,800 


396,700 


79,450 

225,466 

60,000 

106,250 

60,000 


511,166 


1,547,935 

760,000 

220.000 

120,000 

200,000 

1,100,000 

500,000 


4,443,935 


18,319,066 17,476,724 




attention on sources of supply for Great Britain 
If Australia, Canada and other places were left 
alone, they looked after themselves very well as 
regards supplying themselves with sugar. They 
were not In the same position as the Mother 
Country. Australia had a heavy protective tariff 
on sugar; Canada had countervailing duties and 
anti-dumping clauses in her tariff Acts. Her supply 
from the West Indies was comparatively safe. It 
was this country which was dependent on outsiders. 
If we were to produce Empire sugar, If we were to 
open up new areas in sugar-producing countries, 
either we had to do It by the expansion of the exist- 
ing industries, or we had to make new ventures 
with new land and new capital. The survey which 
had been made that morning showed that British 
Colonies producing sugar, even if they expanded 
their existing interests very considerably, would 
make little Impression on the amount of sugar to 
be supplied to this country. The present British 
West Indian and British Guiana productions only 
supplied the Canadian need, so that if these supplies 
were diverted to Great Britain, some other source 
of supply had to he found for Canada. The British 
West Indian production, with which he was more 
particularly concerned, could be increased; but it 
could not be increased to a degree which would 
make any very appreciable impression upon the 
quantity wanted in this country. It had been saldf 
that British Guiana could produce 2 million ton» 
of sugar, but, as a matter of fact, British Guiana 
would not produce anything like that. It produced 
to-day 120.000 to 130,000 tons of sugar, and It would 
need a very considerable effort even to double that. 
It was a country of 95,000 square miles, much of 
it forest, much of it unexplored, and It was not 
wise to talk of the 96,000 square miles of country 
producing sugar; because there were no facilities. 
There was no opeming up of land and no labour to 
do it. British Guiana could double her output in 
a short time if the labour position could be adjusted. 
The whole question depended on labour; given the 
labour, capital might come and an increase output 
of sugar would follow. Further north, Trinidad’ 
was developing its sugar industry, and he believed 
that under the stimulus of high prices it might 
double its present production. This was only some 
(50,000 tons; so that doubling that would not go far 
towards meeting this country’s requirements. 

CONSUMPTION OF SUGAR PER CAPITA. 


Country 

Population 

1914-16 

il912-13 

1913-14^ 

1914-15 



lb. 

lb.' 

lb. 

Germany 

68.000,000 

49 26 

46-13 

!1J4* 

Austria-Hungary 

52.300,000 

2814 

29-17 

37*39 

France . . 

39,610,000’ 

43-47 

43-85 

39*01 

Russia . . 

136,210.000 

24-31 

25-43 

29*26 

Belgium 

Holland . . 

7,500,000 

39-20 

36-08 

42*79 

6,230,000 

40-90 

50-09 

53*44 

Sweden .. 

5,645,000 

67-09 

57*73 

60*48 

Norway 

2,430,000 

45-83 

46-64 

60*87 

Denmark 

2.770,000 

98-10 

96*57 

93*48 

Italy . . 

34,760.000 

11-05 

11*68 

10*45 

Spedn 

19,720,000 

16 62 

14 19 

16*91 

Houmania 

7.605,000 

3-89 

9*26 

17*1S 

Finland 

3,156,000 

32-54 

32*65 

32*54 

England 

Bulgaria 

46,600,000 

95-52 

93*37 


4,950,000 

7-83 

9-61 

9*94 

Greece . . 

4,270,000 

11-57 

7-68 

8*99 

Servia 

4,600,000 

9-33 

10-08 

4'W 

Turkey . . 

21,650,000 

19-84 

21 03 

2b'8k 

Portugal 

6,990.000 

13-57 

14*70 

l3*M 

Switzerland 

8.850,000 

77-24 

73*55 , 


All Europe, 
average 

Unlt^ States 

477.736.000 

101.577.000 

86-61 

85 04 

■s,. ^ 1 

86*88 

89*14 

its 


* TtM large Inoiease in Gerioan 
probably temporory, an ojrtw to tba war wtiiwtoiroro 
i^inw was taken into oomitomtioii to 



Barbados could produce practically but little ukhcc 
sugar : tbe Island was tilled from end to end, there 
^as not a neglected foot In It: with 1100 people to 
^ square mile, it was a hive of industry and 
pmel^Cally producing all it could. The other 
mtpds were the Leeward and Windward Islands, 
yiijhlch, in the aggregate, only produced about as 
ttiuch as Barbados or Trinidad. If their produc- 
tion was doubled, that would add greatly to the 
prosperity of their Inhabitants, but it would not be 
very important from the point of view of supplying 
sugar to this country. The only Island left uncon- 
sldered In the West Indies was Jamaica, which at 
the present moment was only producing some 
60,000 tons of sugar. With a little effort it might 
produce 100,000 tons of sugar and with an extensive 
effort 200,000 tons. Mr. Macdonald had raised the 
point whether it would be prudent in Jamaica to 
substitute sugar for another industry, but another 
^,000 tons of sugar could be grown In Jamaica 
Without diminishing any other Industry whatever. 
It might be possible to grow the 200,000 tons of 
sugar by alternating with other industries, and, 
^rhaps, to some extent benefiting them. Jamaica 
depended very largely on the banana crop. This 
^as very uncertain, as all fruit crops were. The 
plant was liable to damage by wind storms, which, 
because of the destruction they caused, might be 
ceiled hurricanes; for it frequently happen^ that 
a man would lose his whole crop by a wind which 
was of not much more force than one of our 
etdinary winter gales. The banana planter had 
to be content with years of loss and years of high 
profit; and it would be an advantage to him if he 
could alternate sugar with the bananas. It would 
be excellent for both industries, for the alternation 
of .sugar with bananas would lead to cleaning up 
of various insect pests and fungus diseases which 
troubled the different crops. He believed that both 
Would benefit and would be Increased in output. He 
iboked to Jamaica as the principal place in the 
British West Indies for a material Increase In Im- 
. perlal sugar. The other Islands and British Guiana 
would increase, but he doubted if .the effort would 
be very material when judged on the basis of British 
hfeeds and requirements. Our immediate shortage 
had to be made good without delay, and it would, 
be anticipated, be made good by non-British 
countries. There was no good disguising the 
matter; we could not start a sugar Industry In 
0 months. In matters of sugar the unit of time 
was a years. Therefore, as we were going to con- 
sume sugar in this country, we were going to buy 
much of it from non-Brltlsh countries. We were 
going to buy foreign sugar because British sugar | 
Would not be there to buy— m^uba, San Domingo, and I 
Java would be the gr^at suppliers. Moreover, these 
^re producing their sugar on capital charges of 
about half of what the capital charges would be 
for new ventures. Therefore, unless there was 
some measure of assurance given to those who 
wjinted to produce British sugar, they would be 
^ousted by foreign sugar— not coming from enemy 
but from neutral ones— before the Empire 
8^^ came Into existence; because of the fact that 
cai^ital was already Invested in sugar enterprises 
ln^0i» countries, and it would be a mere natural 
^xpan^on, whereas with us, it would be a question 
of blinding new capital and new lands, under condi- 
tions' which, at the moment^ were most disadvan- 
tages. It would cost from £2 to £3 a ton of 
output more to-day to equip a new British sugar 
enterprise than to develop a Cuban, Porto Rican, 

; Or Sah Domin^n one ; and unless something was 
, <tone here to give stability to the Industry, we 
ahosld not see much addition^ Empire-grown 
He might be told that trwas under dls- 
and prohably would be acceptsbie to 
tP glve.prefereetBtl.kiig^nes^ 


Bnush-groM sugar W vemisslim of iBe 

extent of £8 or £4 a ton. That meant that 
grown sugar coming In to-day or next year would 
receive preferential treatment to the extent of £8 
or £4. Therefore it was estimated that the British 

IMPORTS OF SUGAR INTO THE UNITED 
KINGDOM. 

(Board of Trade Returns.) 


- 

Year ended 
31 Deo., 
1913 

Year ended 
31 Dec.. 
1918 

Imported into U.K.— Refined 
Sugar. 

From — 

Tons 

Tons 

Russia 

2,939*8 

'05 

Germany 

466,463*2 


Netherlands 

178,566*6 

ol^02*7,5 

Belgium 

49,764*4 

— 

France 

26,671*8 

12*0 

Austria-Hungary 

198,063*85 


Java 

— 

T92*9d 

U.S.A 

— 

5,276*1 

Argentine RepubUo 

Other Foreign Countries ... 
Other Foreign Countries in 

— 

8*2*76 

894*85 

— 

Europe 

Other Foreign Countries not 


*05 

in Europe 

— 

106*75 

Mauritius 

— 

4.170*66 

Channel Islands 

— 

*05 

Gibraltar 

— 

9*45 


Egypt.. 

Cftpe and Natal 

India 

Ceylon 

Hong Kong 

Australia 

New ZeaJand 

Canada 

British West India Isles 

Demerara 

British Dominions ... 


Foreign 

Brittah 

Imported — i?oM> S-wpar. 

From — 

Germany 

Netherlands 

Belgium 

France 

Austria-Hungary 

Java 

Cuba 

Dutch Guiana (Surinam) ... 
Hayti and San Domingo ... 

Mexico 

Tem 

Brazil 

Portuguese East Africa 

U.8.A 

Costa Rica 

Venezuela 

Chiu 

Argentine 

Other Fproigrn Countries ... 

Mauritius 

British India 

British West India Isles, 
British Guiana and British 

Honduras 

Cape and Natal ... ' ... 

Ceylon 

Demerara 

Other British Dominions ... 


Foreign 
Britifh ... 


290-25 


922.544*75 


Total Imports— 
Foreign 


Imported, leflnedt consumed 
Immrted, raw, oonscuned direct 
Bnusb refined, oonauBM^ 

Total ooumniptlosi ' .... 


922,264*5 

290*25 


472,026 0 
11,207*7 
2,466*15 
17-9 

160,8.^8*46 

98*95 

224,227*3 

4,6UC 

9,412*45 

4,134*25 

27.486*75 

5,132*76 


63,310.56 


20,076 

3,850*25 


47,736*6 


68 *( 


1,046,714*65 


974,996*2 

.71,729*46 


1,897,239*7 
72,010*7 


1,969,259‘i 


899.826*8 

116,94915 

716,660*85 


1.731,999*80 


2*1 

108*25 
424*00 
163*1 
1,032*9 
4 03 05 
337*25 
559*6 
2,303*7 
3*35 


21,551*35 


12,033*0 

9,618.36 


0*6 

7,691*2 


186,192*7 

823,900*7 

3,011*55 


41,695*9 
8,326*1 
1,980*8 
3*45 
336 10 
676-8 
2*1 
•7 


94,417*56 

41*7 


59,490*75* 

3*26 

6*0 

66,423*1 


1.284,099*10 


1,073.716*76 

210.382*36 


1,08.5.740*76 

219,000*7 


1,306,050*46 


43,897*t6 

168,299*6 

738.149*9 


94(H969'46 








;iat^iRE. aait 


Mi’ 


jet tt*t «w* in ^ 

»rice ot But it wa» not qjiiVd certain tbat 

16 would. The working out of preferential treat- 
tieni in other things was often ohscure^ and it 
ippeared that the preference which was supposed 
© go to the producer often stuck midway and did 
lot reach him. Even with the present stress and 
leed he (the speaker) did not look for more than 
hree-quarters of the preference to find its way to 
;he producer. If it did, to what extent would it 
fi:lmulate the investment of new capital? Probably 
:o a very moderate extent. He believed the inten- 
tion of granting that preference was to stimulate 
Investment; but for a preference to stimulate In- 
vestment in a business whose unit of time was 
3 years, there must be some assurance that the 
benefit would extend over at least 10 or 15 years. 
No man would invest in a sugar enterprise because 
for the next 2 or 3 years he might make large 
profits and for the next 10 or 15 years a bare margin. 
The amount of capital to be invested for new sugar 
enterprises was enormous; to put up a modern 
sugar factory making 10,000 tons of sugar a year, 
with the railways and everything else necessary, 
would cost £400,000, or £40 per ton of output. It 
could not be suggested that one should provide less 
than 10% for interest and sinking fund— 6% for 
interest and 4% for sinking fund— therefore there 
would be a dead overhead charge of £4 a ton, even 
assuming that the factory could be worked every 
year up to the capacity designed; an assumption 
which was not always realised. If the factory 
worked to only half this capacity, owing to 
drought, accident, or other trouble, there would 
be an overhead charge of £8 a ton. That was what 
the investor was faced with. If this preference was 
capable- of being assured for a considerable period 
of time, people would invest and there would be 
British sugar. If it were not assured, this market 
would get most of its requisite supply of IJ to 
2 million tons from benevolently disposed but none 
the less foreign competitors. 

Dr. J. A. VoELCKER said that ext>eriments to test 
the respective yields of mangolds, swedes and beets 
were all-important to the agriculturist; because, 
after all, these things resolved themselves into a 
question of which crop paid best. In the past, 
agricultural experiments had shown thoroughly 
that England possessed a climate which enabled the 
sugar beet to grow well. It had also been shown 
that by careful cultivation more of the kind of roots 
that the manufacturer wished to have could be 
produced. But when all was said and done what 
the agriculturist wanted to know was what it would 
cost him to grow the particular kind of root that 
the sugar manufacturer wanted; and this resolved 
itself into a matter of comparison as to whether he 
could grow that small acreage of sugar beet and 
get a better profit thereby than by growing his 
ordinary crop of mangolds. Whether you would 
get a big crop or a small one was a question of 
experiment, as was also the matter of manuring, 
and the percentage of sugar to be obtained from 
the beets. There were other questions united 
with these which were of extreme importance 
when considering the whole question of sugar beet 
growing. There was the fact that by sugar grow- 
ing we produced another and very important food 
supply for cattle— a subject of enormous Importance 
at a time like this. Had we the residue from sugar 
beet factories to keep our cattle on, as they had 
in Germany, a very great dlflaculty would be partly 
solved for us. Further, there was the great ques- 
tion of the larger employment of agricultural 
la^)^r and of the land—the possibility of doing as 
thpy did in Germany and France, baying a large 
pc^ulatio%(^ the land occupied In grcvw^ sugar 
The mgln ^stlon wm I 
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of OUT Goyeminent in the future? Were we going 
to aim more and more at being a self- 
supporting country, or were we to be supplied by 
other countries— our Colonies and elsewhere— and 
depend on the Navy to protect our shores? That 
was, to his mind, the main problem. He had 
lived in India, and he agreed with Mr. Macdonald 
that that country was capable of producing a much 
larger quantity of sugar than was now the case. 
There was great waste there in the production, 
manufacture and further preparation of sugar, and 
there should be a larger outturn ; but, after all, why 
should we look entirely even to India when we 
had the ix)8slbility of having In our own land 
such a grand source of supply of sugar as we had 
in sugar beet cultivation? As to the suggestion 
made by Mr. Macdonald, that we had nM land 
enough in this country ; If the farmer found It paid 
him better to grow a sugar beet crop, he would be 
quite ready to give up to It some of the land on 
which he grew corn and other crops at a consider- 
able loss. If we had the sugar beet Industry 
fostered by the Government there would be more 
food for stock as well as more sugar for the 
people. 

The Chairman said that he agreed with Dr, 
Voelcker. It was very necessary to carry out these 
comparative experiments in order to Induce the 
British farmer to alter his methods, and, at the 
same time, we had got to make him understand 
that growing beet for sugar was a proposition to 
be looked at in a different way from that of growing 
mangolds and swedes for cattle feeding purposes. 
Another matter that he thought ought to be called 
attention to had been brought to his mind by a 
remark made by Mr. Macdonald, who had pointed 
out that the population per sq. mile was in the 
United Kingdom 374, In Germany 311 and in France 
193. With our dense population we had to remem- 
ber how much wheat area we could sacrifice. But 
he believed that with beet cultivation it was not a 
question of growing less wheat but more wheat. 
He remembered going to the Magdeburg district in 
Germany and staying there two or three days about 
three or four years before the war. He had looked 
into this (luestion then, and had been assured that 
their wheat productiou would go down about 10% 
if they gave up growing sugar beet. The question 
they had to solve In this country was whether it 
would not be more profitable to have less grass 
land and more arable land. A great deal of land 
had been allowed to lapse into Inferior grass in 
bad times, and the question was whether that land 
could not be made profitable by working in beet 
cultivation— having more land under the plough 
and a considerable proportion of that sugar beet. 

believed it was largely a question of labour and 
enterprise on the part of our agricultural com- 
munity. A few months ago he was at Cologne, 
and had taken the opportunity of going over a 
large sugar factory treating about 12,000 tons of 
roots per yi^ar. The manager had shown him 
round, and he (the Chairman) had asked the 
manager what he thought about the production of 
beet sugar In Plngland. The reply had been, “ You 
will never produce beet sugar in England. Your 
people will never take the trouble to learn.” 

Mr. Arthur R. Lino proposed a vote of thanks 
to the Chairman, which was heartily accorded, 
and the Conference adjourned until the afternoon. 


When the Conference reassembled the Ohaltfi^Wftk 
taken by Mr. J. W. Macdonald, ’ - / , 

Mr. Hamel Smith said that about IS months 
ago he had published a little pamphlet entUled 
”Tbe High Price of Sugar,** whldi wag baaed 
mainly on the qhastlon of prodtictton in Indian 
Df. Barber had^wrltten to hhh OR the subj^^ 




several times, and the essence of his remarks had 
been that tip to the present India had been a pro- 
dnoer of gur, not sugar. Dr. Barber had been 
striving to get a sugar industry started. He (the 
speaker) thought that It was not a question of area 
but one of handling the canes and avoiding the 
present losses. It seemed that with proper methods 
India could add another 2 million tons of sugar to 
her annual output. The trouble was that the 
^ native stuck to his gur and did not want to make 
sugar, but from reports he had read during the 
last 4 or 5 years, It api)eared that the sugar was 
there, but those who handled the canes wasted 
50% of the sugar. 

Mr. Sandbach Parker said he was mainly 
Inteijgsted in British Guiana. He knew the possi- 
bilities there were immense, as had been shown in 
the Report, and as had been previously shown in 
the Report Issued by the West Indian Committee 
some years ago. But there were very great diffi- 
culties. First of all there was no labour now. 
Labour could be got when security for the Industry 
was finally established and the country was provefl 
to be as attractive for sugar growing as any other 
part of the Empire. In considering the development 
of the production of sugar in the British Empire 
it should be remembered there was an immense ex- 
pansion to be made; there were immense possibili- 
ties in those parts of the Empire where sugar was 
indigenous, and it was a matter of obtaining the 
other necessary conditions. The primary natural 
conditions were a good and ample labour supply, 
a good and ample water supply and the requisite 
soil. We knew sugar was Indigenous almost 
throughout the tropical belt of the British Empire 
so we had the land suitable to grow sugar. With 
regard to the remarks that had been made as to the 
extraction of the sugar from the cane, it was largely 
a matter of the amount of capital that you were 
prepared, and that it was economically sound to 
put into the manufacture of sugar. In tropical 
regions the value of the land was, as a rule, very 
small. The question of what you got out of the 
land varied considerably with the cost of the sup- 
plies— the manures 4ind so on— that you had to put 
In in order to get a good yield. In British Guiana 
they were suffering severely from a great falling off 
In yield, partly due to a very severe drought last 
year, but also very largely due to the fact that 
their supplies of manures had been almost com- 
pletely cut off for three years. The sugar part of the 
country had been in cultivation for the best part of 
100 years, so sugar could not be produced without 
fertilisers. As concerned the extraction of the 
sugar from the juice that came out of the cane, 
in India they got a very small return, but it had to 
be borne in mind that the larger return depended 
chiefly on the capital that was Invested in 
machinery. In Hawaii they got a very large return 
because they had had for over ^ years free 
entry into the United States, and had a protection 
of some £8 to £9 per ton in that way. Therefore 
they could with confidence Invest in the very latest 
and most modern machinery for extracting the very 
last unit of sugar out of the cane and out of the 
Juice in the cane. But this did not pay in other 
countries. As long as there were quantities of 
vlr^n land capable of producing a crop, although 
of a low yield per acre, it was a matter of calcu- 
lation whether It would pay a company or a govern- 
ment to invest the large sums which would be 
required at the present time in machinery and 
manures for intensive cultivation. In Cuba Inten- 
sive cultivation was not carried on. The bulk of 
the Cuban crop, which averaged 2i tons or less to 
«the acre, was grown without manure at nil. It 
had been maintained at that \e0tl by wonderful 
virgin soil which had been coming into cultivation. 
What had been done there was to put up the vety 


finest machinery for the extraction of the maximum 
of sugar from the cane. Compared with Hawaii, 
the best properties in Cuba yielded less than , half 
or even no more than a quarter as much i)er acre. In 
British Guiana they got a yield in normal years 
of IJ to 2 tons, but the best estates there had got 
and maintained over a series of years a production 
of 2i tons per acre. That was done largely by 
good factory production. There were in British 
Guiana factories of which he would not say that 
they were second to none; but, considering the 
conditions under which they had been working for 
the last fifty years, they were astonishingly good 
and bore very favourable comparison with any 
factory production in the world. But in British 
Guiana they had a by-product of considerable value 
—that was rum. They were often criticised for 
not being up to date in the extraction of sugar from 
the cane, but it would never pay them to get the 
very high recovery of sugar from the juice obtained 
in Hawaii where there was no by-product. Con- 
ditions varied in different countries, what we had 
to consider in the development of the Empire in 
future was where we should get the best value for 
the capital invested in the industry. This might be 
in Africa where land was cheap and labour plenti- 
ful. In a small place, like Barbados, if labour 
was plentiful it might pay to cultivate fairly in- 
tensively, but you could not lay down a rule and 
say that because in HawAii they average 4 or 
5 tons to the acre, therefore it was going to be 
economically sound to endeavour to get that 
throughout the British Empire. He agreed, how- 
ever, with Mr. Macdonald that in India sugar was 
not manufactured in a very economical way. What 
the difficulties were in bringing it up to a modern 
system he was not sufficiently acquainted with in 
India to know. But if you choose to put the money 
into the cultivation of the soil and the factories 
it should be possible to improve the yield to some- 
thing like 2 tons to the acre, and more in some 
places with adequate irrigation. But it was no 
use laying down a hard-and-fast rule. All he 
could say about British Guiana was that a very 
small proportion of the land eminently suitable for 
the production of cane sugar in that country was 
under cane sugar to-day. The reason it was im- 
possible to go ahead there was because they had no 
labour available, and the supply from India had 
been cut off for 4 years entirely. They had to 
replace that labour by making arrangements for 
getting labour under free conditions into the 
Colony, and he was satisfied that if that Colony 
was shown to be likely to give the best results 
agriculturally in the production of sugar it would 
be to the interests of the Imperial Government to 
assist in getting the labour necessary to make that 
development. But, obviously, it could not go so 
quickly as in India, where the sugar industry was 
already established on a very large scale. In 
India they had the land under sugar cultivation. 
They were there getting a very bad return. They 
could improve that return by the application of 
modern methods and fertilisers, and by erecting 
modern factories. These were mainly matters of 
money, and Mr. Macdonald was probably right 
when he said that the quickest way to begin the 
development of the British Empire production of 
sugar was in India Itself ; but India was not likely 
to be in a position to export sugar to this country 
for some considerable time, because they had them- 
selves to Import 500,000 to 800,000 tons of sugar 
for their own consumption. It would take some 
years to double the production in India, which 
would probably be necessary in order to allow any 
large portion to be exported to the refiners of this 
country. ^ 

Sir Auteed Chattebtoh said thaj; he would first 
remind the audience that 60 or 60 years ago India 
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had ^$xported attgar largely to Loudon. Towards 
the end of the “ fifties ” that had fallen off, and, 
sinee the beginning of this century, the demand In 
India for sugar, owing to the growing wealth 
of the country, had Increased largely, and any 
estimates that were made as to the future pro- 
duction of India and the possibilities of exporting 
sugar, had to take account of the fact that there 
were 315 million people in the country, and that 
their consumption of sugar per head was compara- 
tively small, and was likely to grow very rapidly. 
There was no doubt whatever that it would be 
possible very largely to Increase the yield of sugar 
from the land already cultivated in India, and to 
bring a considerable area of new land under culti- 
vation, but with the economic conditions which 
now existed in that country it was hardly likely 
that within any reasonable period there would be 
a surplus of sugar available for export. Of course 
it was all to the good that India should not go on 
to the markets of the world for 800,000 or 1 million 
tons of sugar per year, so it would ease the situa- 
tion a great deal if we could bring about a large 
expansion in the production of sugar. It had been 
mentioned that the yield of sugar from the culti- 
vation was very small, which fact was largely due 
to bad cultivation and bad methods of extracting 
the sugar from the cane after it was grown. He 
had himstdf seen in a good year large areas of sugar 
cane in good condition allowed to rot and finally 
to be burnt on the ground, because the power avail- 
able for crushing the cane was not sufliclent, and at 
the present moment there was no possibility what- 
ever of any extension of sugar cane cultivation, 
unless it was accompanied by the introduction of 
mechanical appliances for dealing with the cane. 
It took a pair of bullocks about three weeks or a 
month to crush the cane growing on an acre of 
land, and there were already more than 3 million 
acres of land under cultivation. That was really 
the crux of the situation, that before anything 
could be done very largely to increase the yield of 
sugar they must Introduce mechanical appliances. 
This was being done, though not on a very large 
scale at present, but a good deal of experimental 
work had been got through, and the course that 
should be pursued in regard to these matters was 
pretty clear. The difficulty that the ryot had was 
the lack of cattle power, and that was the reason 
why there was no expansion of sugar cane grow- 
ing. With his cattle he extracted about two- 
thirds of the juice he might extmet, and produced 
usually an inferior kind of jaggery which would 
not keep. The result was that he did not get the 
benefit he might get from sugar cane cultivation. 
When circumstances were favourable it was 
probably the most profitable crop he could grow, 
but usually circumstances were not favourable, so 
the area under cane cultivation at the present time 
tended to diminish, owing to the increased value 
of other crops. Very large areas in Bengal had 
been thrown out of sugar cultivation because of the 
increased rates which had been obtained for paddy 
and jute. That had to be borne in mind, for the 
ryot was a very keen man in estimating the exact 
value of the crops to be got from his land, and he 
changed from one to the other as circumstances 
dictated. Most of the Jaggery that was made by 
the ryot came on the market all at one time, and 
the dealers who took over the crop bought it com- 
paratively chedply, and had to dispose of it fairly 
quickly. The result was that there were violent 
fluctuations every year In the price of jaggery. At 
the time of the crop going on the market it was 
very cheap, but later In the year the price rose 
very rapidly. If the ryot could obtain anything 
like the average price for the year it would be a 
much more profitable crop to him than it was. 
To get over this difficulty methods of manuftieture 


were necessary which would produce a better 
quality of jaggery, a jaggery which would keep 
better. If the jaggery could be kept in store for 
any length of time it would be possible for the banks 
and other people interested in money matters to 
finance It, so the sooner the quality of the jaggery 
was Improved , the sooner the ryot would make 
more profit and be able to extend the area which 
came under cultivation. There was no prospect 
whatever at the present time of any very large 
inci-ease in the number of sugar manufacturing 
plants. The growth of cane over the country was 
very diffused. There was scarcely any part of the 
country that did not grow cane, but there were 
very few parts where you found 5 per cent, of the 
area under that cultivation. The result was that 
it was impracticable except in a few areas to bring 
cane to the mill; the difficulties in transport were 
too great. To achieve any large result they had 
to go through an Intermediate stage. They had to 
encourage the ryot to grow cane and find the 
mechanical means to use it. They were using com- 
paratively small power driven mills, worked with 
oil engines or suction gas, and these mills yielded 
25 per cent, more juice than the country mills. The 
mill was set up by the Government; the ryot 
brought his cane to the mill, and it was made Into 
jaggery. This was returned to him, and he paid 
a certain percentage of the price obtained for the 
jaggery to the Government for running the mill. 
In this way the ryot was encouraged to put under 
cultivation an increasing area of cane every year. 
In consequence of the growing of cane there would 
be a conc*entratlou Into areas where water was 
available, and some day it would be possible to 
substitute for those small mills much larger mills 
in which to make the sugar. 

Professor Carmody said that he had been con- 
nected with Trinidad for a. grt^at number of years. 
The sugar position was fairly clearly represented 
in the report that had been prepared, and he was 
sure that a great deal of benefit would result from 
the compilation that had been made by this Society, 
which he wished to congratulate for going outside 
what might be considered the ordinary province of 
a scientific society. One point he would mention 
was that of the source of sugar. He could not very 
clearly understand why such serious efforts should 
be made in this country to obtain sugar from beet. 
He could quite understand it if we had no tropical 
possessions, or if we had no tropical possessions 
in which the cane sugar industry was already 
established. But there was this fact that It was 
firmly established. It had remained in existence in 
spite of the severest, most unfair, and most strang- 
ling competition that any industry had ever had to 
face. In spite of all, the cane sugar industry of 
the British Empire was still alive. He took it that 
it was the intention of this Society to find some 
means of producing within the Empire the mil- 
lion tons of sugar required, and that it was 
immaterial whether that sugar was produced 
from cane or from beet; and having an established 
cane sugar industry within the Empire it seemed 
to him that any expenditure that we might incur 
would be most profitably incurred in furthering the 
improvements in the cultivation and manufacture 
of cane sugar. If they took the case of beet, he 
need not mention that beet sugar up to a ce^ln 
state of refinement was an unsaleable product, 
whereas the negro in the field, or the Bast Indian 
labourer, sucked the raw cane juice, and thtov© 
on It. When they made their sugar up to fil8 or 
99 per cent, he was quite satisfied in his own mind 
that it was a better product than the same ttuallty 
of sugar derived from beet. He thought the efforts 
being made to establish a beet sugar Industrjft 
taking Into account the difficulties to be met With 
from farmers, the great difficulties of the last 10 




T ea rgi and ‘fleclwt that our agriculture wm u^ iu 
need of a beet sugar Industry—for the 
ffistrtes of this country were 
tlve at the present time— he would say that w we 
were going to expend money in 
Droductlon, it should be exi)ended in the British 
Colonies where cane was 
liad no trouble but to go on and 
than in this country where we had great obstacles 
to face, and perhaps would continue 
next 25 years. The manufacturers of high grade 
^gars in the Colonies did not want to Pr^ce f 
sugar of higher than 98i per cent, polarlsatio . 
Otherwise they came in for a s^^8hj:ly increa^d 
rate in the sugar duty. In their best 
had no difficulty in producing a sugar P®^ 

cent, purity, and that sugar would come into direct 
consumption without refining, for whiclrreason the 
manufacturer would obtain a somewhat higher 
price for it. But, in order to reduce the duty to a 
anfiiii extent, the manufacturer was requir^ to 
produce a sugar of about 96 per cent., ^ ® 

made a mistake and produced a sugar of 98 ^r 
cent, he mixed that with an inferior sugar to bring 
It down to the scale of 96 per cent. That reduced 
the market value of the sugar, because when sugaw 
were mixed the colour was not uniform, 
sugar had to be sold to the refiner and had to ^ 
i^ned. After their war experiences it might be 
that in some cases people had become accustomtm 
to eat any kind of sugar, but before the war it 
would have been regarded as inferior. £here was 
no doubt whatever that in some parts of the Empire 
where the production of sugar was small at the 
present time, it would be possible to develop t^ 
industry, but the West Indies could not be 
develop^ rapidly. They could be developed slowly , 
hut the question of labour was a very 
problem there. A deputation, he believed, had 
arrived In this country from 
for the purpose of Influencing, if possible, the 
Government to return to some system of immi- 
gration which would help the labour problem in 
British Guiana. That problem was a serious one 
In nearly all the West India Islands. al hough in 
Trinidad they had got over it to 
At the time when they were hardest pressed by the 
bounty system, and sugar estates were 
one by one, they hsd found the only way of keeping 
their heads above water was to introduce a system 
of cane farming, by which the farmers were en- 
couraged to grow canes and sell them to the manu- 
facturers. Estate owners could not possibly giw 
canes at the T)rlce paid to the farmers, and there 
was the further advantage, if there was a loss, 
that it was divided among a great number, and clui 
not fall entirely on one estate. When the losses, 
which were of freqtwnt occurrence in those years, 
fell upon a single estate, it meant bankruptcy. 
That had been avoided by the system of 
ing, and that was a system which might be ex- 
toded to other countries. The cane fari^r felt 
to a certain extent an independent man. He was 
his own master. He sold his canes to the ^oarest 
Sctory. or any other factory which gave him a 
higher price, and it had been found fairly satis- 
in Antigua and St. Kitts that a (^refully 
central factory, working in conjunction 
with farmers, could be worked at a reasonab e 
profit The sugar factories there were oidy 
eatabllshed about 10 years ago, and ^th islands 
were In a satisfactory condition. With ^^^^ard to 
Ihdla, in order to improve the 
manufacture there, capital and 
available to improve matters, 
difllcnlt problem, but he agreed wl^ Mr, 
lhat India was the place where 
produce results much earlier ^n 
r^.the Empire. In nmny parts of the 


Queensland, the West Indies, Dexnerara, Maiirit^ 
and elsewhere--they had practical men, no^ only 
with experience in the field but in the factory ai«>» 
who would be able to take charge of those small 
establishments In India, and carry them through 
during the first 10 years of struggle for existence. 
By that time larger machinery would probably be 
introduced, and capital would be available. There 
was no question of labour, and the 
needs were capital, machinery, and scientific 
assistance. The question of haulage was a 
very serious matter, and would have to taken 
into consideration. He understood the report ^fnre 
the Conference was only a preliminary one, hut ne 
congratulated the Society upon having entered ttls 
fresh field, and he hoped that some parts of the 
Report would be reconsidered before being finally 
publlBhed. Some statements tn It were mlsleatog 
to one who had no knowledge of the Indnstrj. 
He might mention the ix)int where the yield of sugar 
in Hawaii was given as 7 or 8 tons to the acre. 
That might mean two years’ cultivation, and culU- 
vatiou under irrigation of the most elalwrate klM, 
and. If that was so, the yield was 4 tons to the 
acre; not very different from what was produc^ in 
the West India Islands, where they produce ^ to 
3 tons fairly regularly. 

in Demerara as from 10 to 60 tons to the acre 
of cane He would like further inquiries to be 
made into that to ascertain whether that 60 tons 
was from an experimental plot. 

The Chairman said that he thought it meant the 
first crop from virgin land. The 10 tons was 
probably from exhausted land. 

Professor Carmody said that for average yield 
you had to take into account, not only the Pl^^S, 
but the ratoon crop. He had known 
in Venezuela to go on for about 50 years. The land 
was so rich that they never thought of reputing 
again in the lifetime of the owner. As regards the 
yield from the acreage point of view, there was 
one other point he would like the Committee to 
consider, and that was that the ^^^reage under (»ne8 
was not always the acreage under cultivation. That 
was the trouble, for you could not get data that 
were comparable on account of that. Sometimes 
you got the total acreage of the estate when 
probably 20 per cent, was in fallow. 

Mr. Lino, referring to a point raised by P^fe^r 
Carmody, said that no other compound had 
submitted to such numerous and far-reaching 
physical tests as sucrose, whether derived from 
sugar cane or beet, and. when refined to extent 
it was by refiners, not only was there no doubt that 
the sugar from the two sources 
there was no recognisable Impurity In eithe . 

Dr Ij T. Thobne said that he was not ^ 
iirodiicer hut he had bad a good deal to do with the 
refining and using of sugars produced in the yarlons 
SS and he could certainly very strongly 
Srre what had been said about cane sugars pro- 
duced In the Empire. He thought that, due to the 
wMk of the Committee, we might look forward to 
pr%uclng within the Empire all the sugar 
wanted, and we might hope to produce it ® 

comparatively short time If we put *»<** 
the matter. He agreed with ^me ot jthe otter 
speakers that in this Instance the county 
at hand for our purpose was India. He thought 
that there we might find immense scope for improve- 
m^t and for “"very rapid Increare the amount 
of sugar made, and that we 
to Induce alike private individuals and the 
ment to go very seriously 
the question. But he thought 
Parker that we should not In any 
other Colonies. that probably Britl^ ^li^^^^ 
was the one that next after India deserved our 
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imm^diitte attention, and we must not let that wait 
until after ve had h^ all our resources exercised 
on In^ for some time. British Guiana would 
probab^ take longer than India to make its great 
increase in production, but if we left it in the 
background now and did not pay attention to it, 
that would mean still further delay. Production 
as well as cultivation for production of sugar in 
India was undoubtedly very lax and inefficient ; but, 
whilst giving a great deal of energy to both thesi‘ 
matters in that country, we should strongly give 
our attention to the other Colonies. Then British 
Guiana would come on and help provide the In- 
creasing quantities required as consumption went 
on. Undoubtedly, as Mr. Sandbach Parker had 
said, while India might be capable, if properly 
handled, of producing another 2 million tons. It 
would very soon be wanting to use that 2 million 
tons itself. But there was very large scope in 
British Guiana and the West Indies for an improve- 
ment In sugar production, without harming other 
agricultural interests there, and the increased pro- 
duction from those countries ought to arrive in time 
to supply other parts of the Empire by the time 
India was consuming the whole of its enlarged 
production. If we paid attention to India first, 
whilst keeping at the same time our attention on 
British Guiana,. Trinidad and the West Indies 
generally— but not giving, he thought, very much 
attention to the Australasian districts— we should 
then be able to look forward with a great deal of 
liope to keeping abreast of the growing require- 
ments of the British Empire, although of course 
we should probably want half as much again as 
we were counting upon now. 

Mr. William Martineau said that he would like 
to endorse what Mr. Ling had said with regard 
to the comparison of beet and cane sugar. As a 
refiner, he would like to say that, in his opinion, 
thoroughly refined beet sugar was quite as pure as 
an equally refined cane sugar; he would go further 
and say that in the refined state no one could tell 
the difference. Although it was easier to retoe 
lieet than cane, he hoped he would never have to 
refine beet again, for he did not want to see German 
or Austrian beet here again, either in the form 
of refined or raw sugar. Of all raw cane sugars, 
he preferred Colonial to either Cuban or Javan. 
Colonial raw sugar was easier to refine and gave 
better results. He would like to say a word about 
“ research." Planters, refiners and manufacturers, 
who used sugar ffs a raw material, all realised the 
imixirtauce of research. He did not himself pretend 
to be an advanced chemist, though he knew a little 
of sugar technology. A movement had been started 
in England some two years ago to form a Sugar 
Research Association; the movement was set on 
foot by a small committee of people connected 
with the Sugar Section of the British Empire Pro- 
ducers’ Organisation. The movement had gone on 
.slowly but steadily and thoroughly, and only about 
six weeks ago it actually came into being as The 
British Empire Sugar Research Association. The 
Association had the backing of thirteen powerful 
Empire sugar trade associations, consisting of 
Colonial sugar planters from India, South Africa, 
the West Indies, Australia, and Mauritius, and the 
Infant English Beet Sugar Association, sugar re- 
finers of London, Liverpool, and Greenock, and 
manufacturers who used sugar as one of their prin- 
cipal raw materials. These manufacturers were 
represented by the Food Manufacturers’ Federa- 
tion, the Manufacturing Confectioners’ Alliance, the 
Brewers* Society, and the National Union of 
Mineral Water Manufacturers. The Research Asso- 
ciation also had the support of the Royal Technical 
College, Gl9»eow, the Wye AgrlcnltUral College, 
the Chamber of .^rlcultnre, Maturltiiie, and last, 
tmt not least, the Society of Ohemfcii^ Ii^^^^try, 


The supporters of this new movement represented 
millions of capital and thousands of firms. Its 
memorandum and articles of association and 
prospectus had all been passed by the Government 
Department and the Board of Trade, and were duly 
registered, as already stated, about six weeks ago^ 
It was hoped that this Research Association would 
help to bring the Empire back to the position it 
held about GO years ago, when the Empire did 
practically the whole of the sugar trade of the 
world. The aim of the Association was to establish, 
In co-operation with the Government Department 
of Scientific and Industrial Research, an Empire 
scheme for the scientific investigation, either by 
its own officers, or by the Universities, Technical 
Schools and other institutions, of problems arising 
in the sugar Industry, and to encourage and Im- 
prove the technical education of persons who were 
or might be engaged in the Industry. He expressed 
a hope that the Society of Chemical Industry would 
authorise the Committee to allow their valuable 
Report to be at the disposal of the Sugar Research 
Association for their use and reference. He also 
stated that the Research Association would shortly 
have the personnel, the money, and he hoped the 
brains, to carry Into effect the technical suggestions 
mentioned in the Report. 

The Chairman said that he would refer to one or 
two questions. One gentleman had asked about beet 
root. In all the returns the Committee had got In, 
only two countries had referred to beet root; these 
were Victoria and Canada, and neither of them 
gave a very rosy account of their work. In 
Victoria, in 1912, they only got 6‘3 tons of root, 
equivalent to about a third of a ton of sugar per 
acre. At another time they got 12 tons of root, or 
one and a third tons of sugar to the acre. From 
Canada th(i report was that they were cultivating 
from 14,000 to 18,000 acres In Ontario, and that 
there was a large amount of suitable land available. 
But the conditions were not economically favour- 
able for the extension of factories without assist- 
ance from the Government; and it was reported 
that one factory had closed because some fiscal 
facilities that had been given by the Government 
had been withdrawn. He was afraid the Report 
would not help tliem much on beet root, they would 
have to lean on cane. Personally, he thought cane 
was the best reed and would always heat the beet. 
Mr. Sandbach Parker had reminded them that India 
would not help very much because she would her- 
self absorb all the increased sugar she produced. 
But India was now a very considerable competitor 
for sugar with the rest of the world, and, If she 
made more, a lot would be liberated that now went 
there from other parts of the Empire. For In- 
stance, Mauritius produced 200,000 or 300,000 tons 
a year, and practically all of It went to India in 
normal times. It would help us very much if we 
could get that here. Another point was that fuel 
was very important in beet sugar making, but cane 
supplied its own fuel. 

Mr. Martineau said that the use of the bagasse 
was important in reducing the cost of production ; it 
provided fuel not only for power but also for heat 
to evaporate the juice. He did not quite under- 
stand Professor Carmody’s reference to some pro- 
tection that the refiners had In connection with the 
98% sugar. What the refiners wanted was good 
sugar, from 96% to 98%, of good grain and colour, 
and with not an Immoderate amount of redudi^; 
sugar. It should be packed cool so that Jt did uot; 
turn into a solid mass. Those were the thl:^ 
refiners had had to put up with In the cuue of 
Cuban sugar, and they felt very wroth about tlie 
way they had been treated bj Cuba during the war, » 
The Cubans had saved themselvea U few ptoce per 
hundredweight, but it had cost th^ refiners dilUings 
per htodredweighf to put > 
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Profeg^t Oabmody explained that a manufacturer 
nalght px^uce a sugar of about 98% suitable for 
going Into direct consumption, in which case he 
would get a better price than If it went to the 
refiner. But, in order that the refiner might get 
the sugar at 90, he mixed his 98 with 94, and that 
spoiled It for market. He had to pass it through 
the refiner, hut there was no necessity to refine 
98i% white crystal. 

The CiiAiKMAN said that that depended on the pur- 
pose to which the sugar was put. Such sugar 
would do for coffee or cocoa, but the acids and 
bacilli in it would curdle milk. A reference had 
been made to scarcity of labour in Trinidad, but he 
thought that island had eighty people to the square 
mile. 

Professor Carmody said that there was a big cacao 
Industry to be provided for. They had had to 
Import labour, and owing to the cessation of immi- 
gration had had to resort to other means. Out of 
their total population of 300,000, the Bast Indians 
numbered 150,000. 

The Chairman said that this was the more reason 
to go to India where the people were, if you wished 
to establish the industry quickly, rather than take 
them from India, out of their natural conditions. 
Sugar we nftist have, because we were buying 

million tons from foreign people. We were 
doing that now, and had been doing it for a long 
time past. Nearly all the reports the Committee 
had received complained of the scarcity of labour; 
that was the reason why the industry did not 
develop— scarcity of labour and high freights. He 
thought India would meet those conditions. Un- 
doubtedly India would In time use the sugar she 
produced, because she was only using 17 lb. per 
head now. He did not think there would ever be a 
glut of sugar, for as production increased consump- 
tion in the lower countries would also increase. 


Canadian Section. 

Meeting held at Ottawa on March 20th, 1919. 
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POTASH RECOVERY AT CEMENT PLANTS. 

BY DU. Amiia) W, O. WILSON. 

Potash salts have not been produced In Canada 
on a commercial scale. We are now saving or pro- 
ducing a small amount of potash-bearing materials 
which are being utilised in the fertiliser Industry, 
but the total amount available is not equal to our 
own needs. Prior to the war we imported all the 
compounds of potash required by our industries, 
chiefly from Germany, minor importations coming 
from Great Britain and the United States. Both 
these countries, however, and nearly all other coun- 
tries of the world, also derived their principal 
supplies of the primary salts from Germany. 

The average annual cash value of all potash salts 
Imported during the five-year period 1910 to 1914 
(ending March 51st), on the basis of Import data 
publisheds by the Department of Customs, was 
1503,702. This Includes an amount of 1155,243 
Import value of certain potash salts 
which are used chiefly In the fertiliser industry for 
food production. The other salts imported were 
utlUsed by other Caimdlan indxlltrles, chiefly In 
we^ recovery of gold and silver, In glass xnakihg, 
tanning, and in certain chetnlcal mahttfacturlng 
1 ^^ 


Tlie total weight of potaeih salts available for 
fertiUsefs averaged 8,773,60i during each year 
of the five-year period prior to the war. The 
classification adopted by the Department of Cus- 
toms fails to take cognisance of the market basis 
on which these salts are sold, and It is impossible 
to estimate the actual potash content of the various 
salts imported. These are all lumped together In 
the published statistics, regardless of composition 
or of commercial value. It is probable that Canada 
at present consumes only about 1200 tons of potash 
(K,0) per annum in fertilisers. 

It Is unnecessary to discuss the Importance of 
suitable potash salts for utilisation in manufactur- 
ing mixed fertilisers. Food production not only 
cannot be maintained, but it will show a very 
marked decline if these salts are not available as 
plant food. In the future, in addition to other con- 
stituents of plant foods, we shall require much 
larger quantities of potash salts to maintain grain 
production in the West. The rapid decliuq in the 
acre yield of many areas in Manitoba is due largely 
to the removal and export, over a term of years, of 
important solid chemicals, chiefly potash salts and 
phosphates, and to the failure to replace these 
losses. In brief, it may be stated that potash salts 
are absolutely essential to food production, and an 
Independent home source of supply seems desirable 
in the national interest. 

At the present time fifteen cement plants in the 
United States have installed or are Installing 
potash recovery equipment. In those plants where 
the equipment was Installed two years or more ago, 
their principal business during the last year of the 
war was potash recovery, the cement produced being 
rather of the nature of a by-product. Several 
plants paid for their entire Installation within the 
first year of operating, and many of them appear 
confident of their ability to continue in operation 
under normal conditions. 

The total output of all potash materials in the 
United States in 1917 was 126,577 short tons, which 
contained 32,306 tons of pure potash (K 0), or 
26*4%. This was more than three times tW pro- 
duction in the previous year. The production In 
1918 has been almost 53,000 tons of pure potash. 
The total requirements of the United States are 
said to be about 240,000 tons. 

In 1917 about 45% of the total production of 
potash wag derived from brines,^ about 10% from 
kelp, nearly 9% from charred molasses residues, 
and about 5% from cement mills. Cement mill pro- 
duction of potash in 1918 was equivalent to 1429 
tons of pure potassium oxide. 

In Canada there are two Important potential 
sources of potash supply— the cement mills and the 
blast furnaces. The latter source has not yet been 
investigated, although one steel plant reports a 
high potash content In the dust from the stoves. 
In the United States three steel plants are said to 
be recovering potash from their flue gases experi- 
mentally. It is reported that In England a large 
quantity is being recovered from blast-furnace 
gases, and that eventually this will probably be 
sufficient to provide for home requirements at 
least.* 

Mr. Shirley Barr, an engineer In the employment 
of the Canada Cement Company, Montreal, and the 
author were privileged to Inspect, in detail, twelve 
out of the fifteen installations in the United States. 
The three plants omitted were under construction, 
and the equipment for the most part duplicates that 
seen elsewhere. This paper is based upon the 
results of this Investigation. 

It does not apiiear that any attempts were made 
to recover the soluble potash from fte stads dust 
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of cement plants prior to the war. Standard prac- 
tice consisted in returning this dust to the mix 
whenever it was collected. 

In the manufacture of Portland cement it is neces- 
sary to reduce both the raw materials and the 
finished clinker to a fine state of division by grind- 
ing. As a natural result much dust escapes into the 
atmosphere in the vicinity of these plants, either 
from the mill buildings or through the stacks. In 
some localities this dust is found to be a nuisance. 
In certain areas in California where orange and 
lemon groves predominate it was claimed that 
escaping cement mill dust was Injurious to the 
groves. In Southern California certain orange 
growers Instituted suits against the cement plants 
and eventually succeeded In having them enjoined 
by the courts to prevent the escape of dust, if their 
operations were to be continued. These plants are 
located near Riverside and near Colton. The Cali- 
fornia Portland Cement Company at Colton 
attempted to eliminate the dust nuisance by instal- 
ling large dust chambers into which the flue gases 
were led. The Riverside Portland Cement Company 
at Riverside interested themselves in the electrical 
precipitation methods, which were then being 
developed by Dr. F. G. Cottrell. The results of 
their experiments have finally led to the great 
development that has taken place within the last 
few years in the art of dust collecting by electrical 
precipitation. Soon after the installation of the 
Cottrell system for collecting dust at Riverside it 
was noticed that this dust carried a rather high 
percentage of potash salts. When the supplies of 
European potash were cut off by the war this dust 
became a saleable article. The amount of soluble 
potash present In the dust as recovered Is not very 
large and the desirability of producing soluble pot- 
ash salts in a more concentrated form was quickly 
evident. Experiments were instituted by Huber 
and Reath at the Riverside plant and they suc- 
ceeded in developing a satisfactory process.* 

The first Installation at an American cement 
plant, erected primarily for the purpose of recover- I 
ing the potash salts, is that of the Security Cement 
and Lime Company at Security, Md., not fur from 
Hagerstown. This company installed the Cottrell 
system in 1916, and have since carried out a good 
many experiments. Their operations have been 
very successful and much of the information that 
Is available to cement manufacturers in America 
has been made public through the several articles 
published by their manager, Mr. John J. Porter. 
Much additional information has also been sup- 
plied through the Western Precipitation Company, 
of Los Angeles, which controls the patent rights of 
this system of precipitation. 

During the last two years there have been 
developed in the Western States several systems for 
the recovery of the potash-bearing dust which use 
some form of water spray for cleaning the gases. 
These systems have been designed in the attempt to 
develop a process that will show a higher efficiency 
than that hitherto obtained by electrical precipi- 
tation alone, as applied to this purpose. 

At the present time 19 cement plants are known 
to have installed equipment for the pu^fpose of 
preventing the escape of flue dust. Seventeen of 
these plants were erected, or are in course of con- 
struction, for the purpose of recovering the potash 
in the dust. One of the remaining two disposes of 
its flue dust as a potash fertiliser to local trade 
during certain seasons of the year. The other in- 
steliatlon is for dust collection only. In the United 
States there are nine electrical pr^pitation instal- 
lationa in cement plants. There is also one in Nor- 




way, one in Sweden, one in Spain, and one in Japan. 
There are six cement plants in the United States 
using five different systems of water spraying for 
the recovery of the flue dust. 

In average practice it is found that about 608 lb. 
of dry raw mix are required to produce one barrel, 
or 380 lb. of cement. In Canada, 646 lb. of dry 
raw mix produces one barrel, or 350 lb. of cement. 
About 100 lb. of coal having a heating value of 
13,500 B.Th.U. is required to burn this material. 
Where petroleum is used as fuel about 9*4 gallons, 
having a heating value of 18,800 B.Th.U. per lb., is 
required. 

There are two principal methods of cement manu- 
facture, usually termed the dry process and the wet 
process. As the name indicates, in the dry pro- 
cess the raw mix is fed direct to the kilns In a 
dry state as it comes from the pulverisers. In the 
wet process the raw mix is ground with water to 
form a slurry. iSturry as fed to the kilns contains 
about 38 to 45% of water, which must first be 
evaporated before the burning process can begin. 
It is obvious that owing to the presence of this large 
quantity of water the temperature of the escaping 
flue gases, where the wet process is in use, will 
be lower than in thq dry process. 

The temperature of the stack gases as they leave 
the kilns is usually about 800^^ C. In the dry process 
and 150® C. in the wet. The maximum tempera- 
ture in the zone of greatest heat is about 14^® C. 
occasionally slightly higher. The temperature of 
the clinker at the point of discharge is usually 
about 700® C. 

As regards the by-products which are available in 
cement mill practice approximately 13% of the total 
heat generated is carried out of the kiln with the 
clinker. Occasionally a portion of this heat is used 
for preheating the air supply. About 45% of the 
heat is carried out of the kiln by the dust-laden 
flue gases and approximately 10% or more is lost 
by radiation. In ordinary practice about 480 lb. of 
carbon dioxide per barrel of cement escapes with 
the flue gases, slightly less than one-half of this 
being derived from the limestone in the cement 
mix. The quantity of potassium salts carried out 
with the flue dust and gases varies in ordinary 
practice from 2 to about 7 lb. per barrel of cement. 
Sodium and lithium oxides fire liberated in associa- 
tion with potassium oxide, and volatile salts of these 
metals are also found in the flue dust and gases. 

The salts of the alkali metals which are found 
in the flue gases and dust, are derived from alkali 
silicates present in the raw materials used in the 
cement manufacture. The greater portion of these 
is usually found in the clay or shale used in 
making the raw mix. Small amounts may be 
derived from the limestone or from the ash of 
the coal used for fuel. 

Analysis of the raw mix from Canadian plants 
shows a variation in potash content between 0*50 
and r04%. In the process of burning, the potash- 
carrying silicates are decomposed at the high tem- 
perature, probably owing to reactions with the 
lime. There are present in the kiln gases carbon 
dioxide, sulphur dioxide, and possibly other com- 
pounds. Consequently the formation of a number 
of different alkali salts is possible. The potassium 
salt which occurs in the largest amount is the sul- 
phate. The thiosulphate, sulphide, and carbonate 
also occur. Under certain conditions the odour 
of hydrogen sulphide can be noted in escaping 
gases and elementary sulphur has been foilnd 
on the walls of some of the treaters. The 
sponding salts of sodium and lithluxn probebly 
also occur. 

Where petroleum is used as fuel it has been tound 
that a greater proportion of the potasaluin salts 
in the recovered dust Is soluble than where the 
fuel used was coal. *Furtber thvesflgatlon showed 










that It was probable that In the latter case the 
silica from the coal ash combined with the alKaii 
salted to form a silicate which was Insoluble In cold 
iirater, but which was slowly soluble In hot water 
or In weak acid solution. 

Cement mill dust recovery. 

The methods employed for the recovery of the 
' potash constituents volatilised in the process of 
cement manufacture all depend upon the fact that 
these constituents are carried Into and through 
the stack with the escaping flue gases. The 
problem therefore became one of cleaning these 
gases, recovering the solid products, and separating 
the potash salts from the less desirable residues. 
Two general methods have been developed, the one 
for cleaning the dry gases, the other in which the 
gases are cleaned by a system of water sprays.* 
During the course of development of the electrical 
precipitation process It was found that a large pro- 
portion of the volatilised potash salts was in such 
a condition that it was not easily removed from 
the gases. The development of the water spray 
systems on the one hand, and of the electrical 
water fllm treater on the other, marks further 
steps In the progress that has been made in 
attempts to Increase the efliclency of potash 
collation methods. 

Dry-Cleaning methods.— Tvfo types of equipment 
are In use, one the expansion chamber, which Is 
supplemented by a series of auxiliary chambers In 
which water sprays are located, and the other 
electrical precipitation by the Cottrell system. 
This latter method may be further subdivided on 
the basis of the type of treater used. 

(a) Expansion chamber system. — The expansion 
chamber system was first introduced by Mr, T. J. 
Fleming at the plant of the California Portland 
(dement Company near Colton. The following 
description of the dust-collecting system is based 
on an article published by W, C. Hanna, f This 
installation consists of two very large rectangular 
chambers connected with the cement kiln stacks 
by long flues. Exhaust fans are used at the ends 
of the flues close to the expansion chamber. The 
draught for the kilns and dryer Is maintained by 
the suction of these fans. The fans discharge into 
large dry settling chambers Immediately adja- 
cent. The area of the cross-section of these cham- 
bers Is so large in comparison with the area of 
the cross-section of the flues that the velocity of 
the gases, and consequently their carrying power, 
is very greatly reduced. All the coarse dust and 
some of the fine dust settles. This dust is collected 
in a series of receptacles in different parts of 
the chamber, from which screw conveyors deliver it 
to a central common conveyor, which in turn carries 
It to the dust-treating plant or back to the cement i 
mill. Beyond the dry dust settling chamber Is 
another chamber which Is subdivided by apron 
walls in such a way that all the escaping gases pass 
upwards and downwards seven times before reach- 
ing the outer air. During each of these seven 
passes they are subjected to the action of a fine 
water spray which effectively removes the finer 
material that did not settle in the dry chamber. 
The liquors from these spray chambers are passed 
through a series of conical settlers to remove the 
dust, the liquor being returned to circulation or 
filtered and treated for the recovery of its potash 
contemt when It reaches the desired strength. 

(h) Elecyrioal precipitation.--The principles 
applied for the removal of solid particles from the 
flue gases in the Cottrell system of electrical predpl- 
'■ tatlon have been very frequently discussed since its 

; ;V ; • It is not considered necessary to disoiuis ^ bag ho^ 
^,111^ coUMting in conneotlon with ompoks^ mitt 


flrst Introductlwi in 1910; In the application of the 
Cottrell system to the precipitation of cement mill 
flue dust two principal types of electrical treaters 
have been developed. In the one the operations are 
carried on so that the dust Is recovered In a dry 
state. In the second type the dust is recovered as a 
sludge and the soluble portion has for the most part 
gone Into solution in the water. ^ 

With respect to those treaters in which the dum 
is recovered dry there are two kinds, usually term^ 
the “ plate ” treater and the “ pipe ” treater. Ai 
electrical treater of the plate type was the flrel 
developed for use in the cement business, and th€ 
Riverside plant is the only one in which they have 
been installed. There are eight installations Ir 
America, two in Scandinavia, one in Spain, and om 
In Japan, using the pipe type of treater. 

In the plate tyi)e of treater a number of special^ 
constructed collecting electrodes are arranged 
parallel, in a vertical position, and spaced at equa 
intervals, the whole being housed within a suit 
able chamber. In the treater at Riverside eacl 
plate consists of an angle-iron frame on wmd 
a heavy metal screening has been stretched 
Between each pair of electrodes is suspended a seriei 
of parallel vertical wires, suitably 
as discharge electrodes. The frame to which the» 
wires are attached is Insulated from the rest of th 
treater and is connected with the negative termina 
of a rectifier. The plates of the treater and th 
positive terminal of the rectifier are bo^ 

The treater housing Is so constructed that the 
effluent gases from the flues pass between the plates 
of the treater in a horizontal direction. 

A single unit of the pipe type of treater consists 
of a vertical pipe made of sheet steel, dsu^ly 
12 inches diameter and IS feet long. The high 
tension discharge electrode consists ?^,^,ftngle wire 
suspended vertically along the axial line of the 
pipe. The walls of the pipe act as the collecting 
electrode. The number of pipes in a treater unit 
vary according to circumstances from 80 to 240. 

In operation, the gases to be cleaned enter the 
treater at the top, pass downward through the 
several pipes, which constitute the unit, and are 
discharged into a common flue below. Occasion- 
ally, the path of the gases is reversed, being from 
bottom to top, instead of top to bottom. A special 
hopper bottom is provided below the treater unit 
to receive the dust. This hopper usually discharges 
from below either continuously to a conveyor, or 
Intermittently to cars, barrows, or a sacking plant. 

When in operation the greater portion of the dust 
is deposited on the surface of the collecting elec- 
trodes. At stated intervals the stream of gases is 
interrupted, the gases b^lng diverted to anther 
treater, and the accumulated dust is shaken from 
the sides of the collecting electrodes, vibrations 
being generated by striking the pipes with raltably 
suspended knockers. The discharge electrodes are 
also shaken to free them from any dust which may 
have collected upon them. 

In practice, a battery of two or more unit treaters 
is generally employed, in order that the current of 
'gases discharged through the flues may not be 
Interrupted. 

(c) Wader fllm treater.— The discovery that a con- 
siderable portion of the volatilised potash salts 
remained in the gases after the heavier dust 
particles hgd been removed made it necessary to 
institute experiments to develop some type of 
treater which would recover as much of this potesh 
as possible. The fllm type of treater was devl^ 
for this purpose. This treater Is so designed that a; 
ttiin fllm of water is maintained In constant fiw 
down the faces of the collecting electrodes. In tw 
fom which was InstoUetf fltst at Security ^ 
n^t of S Sjic^ 
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cad clkmt 2Dteet high. The walls between the sec- 
tions are about 8 inches thick, the whole unit being 
a concrete monolith. A water trough Is provided at 
the top of the treater and is so constructed that 
each section is completely encircled. The circu- 
lating liquid Is conducted to the trough through 
suitable pipes from which It overflows down the 
walls of the cell. It is kept in circulation by a 
centrifugal pump. When the treater Is in opera- 
tion water is discharged from the troughs over each 
of the four walls of the section so that a thin film 
covers the whole surface. The circulating liquid 
is collected in a chamber below the treater 
and after suitable treatment to remove the sludge 
which may have collected it returns to the pump. 
The wires for carrying the high tension current are 
suspended from a frame connected with the negative 
pole of the rectifier. In each section of the treater 
the high tension wires are suspended along the 
median plane, equl-spaced with respect to each 
other, and with respect to the adjacent walls. In 
operation the gases are admitted at the bottom of 
the treater and pass out through the top. 

The second type of water film treater combines 
the features of the dry plate treater and the 
sectional water film treater. The median walls of 
the sections are retained and suitable equipment is 
provided to discharge a uniform water film over 
the whole of their working surface. No end walls 
are provided on the sections. The wires carrying 
the high tension current are susi>ended along the 
median plane between the section walls. The 
stream of gases enters at one side of the treater 
and is discharged at the other. 

A dry treater of the plate type as already noted 
was first Installed in the plant of the Riverside 
Portland Cement Company at Riverside, California, 
to treat the flue gases from ten kilns. More 
recently a pipe treater was installed to take care 
‘of the eflluent gases from an Installation of two 
additional kilns. Piixj type dry treaters have also 
been installed at nil the other cement mills but 
one using this system. A water film treater of the 
open section kind in which the gases enter and are 
discharged laterally has been installed in the plant 
of the Newaygo Portland Cement Company, 
Newaygo, Michigan. 

Combinations of these two types of electrical 
treater operating in series are also being tried out 
experimentally. At Security the hot gases as they 
come from the kilns are first cooled by the admis- 
sion. of a certain quantity of air and are then 
conducted through the pipe treater where the 
greater portion of the dust particles are removed. 
Prom this treater they are conducted to the water 
film treater for final treatment before discharge into 
the atmosphere. In the plant of the Clinchfield 
Portland Cement Company at Kingsport, Tenn., it 
is proposed to treat the gases in much the same 
way as at Security. The pipe treater has already 
been Installed, but the water film treater which is 
to be of the plate type with side adits and exits has 
not yet been erected. 


Spray systems. 

The following classification has been evolved for 
convenience In describing the various spray systems 
for cleaning the gases to recover the potash salts 
by the use of sprays and circulating solutions. 

In the simplest type sprays are introduced 
directly into the flues and a special chamber is 
provided in which the escaping vapours are trapped 
by means of special tile suitably arranged in 
towm. A coke, tower or a quarta tower could be 
uae4 for the imme purpose. In ahdthet type flue 
spraying is tbllbwed by a special condenser In whicdi 
n the water vapour Ik reeovaped, 

f.'eW'-: 


densation of the vapour is used for the evaporation 
of a portion of the saline liquors. The second group 
of spray systems employ special chambers in which 
the flue gases are subjected to treatment with 
sprays. Usually the chambers are arranged in 
series, the gases being subjected to treatment in 
three or four units, arranged in series, one after the 
other, before they escape. One type of spray 
chamber has been evolved in which the escaping 
gas(‘8 after saturation with water are filtered 
through specially designed filter beds made of 
“ excelsior.” 

Supplementary operations.— It Is only under 
certain particularly favourable conditions that It is 
possible to market the flue dust containing the 
I^otash salts in the form in wliich It is collected 
through any one of the several types of the pre- 
liminary operations described above. It is usually 
necessary to subject the collected dust to some sup- 
plementary treatment for the purpose of concen- 
trating the potash salts. It is obvious that these 
operations must be carried on in harmony with the 
other opei-ations of the plant. Moreover, the flue 
gasA^s from the cement kilns, escaping where the 
dry process Is in use, are capable of supplying a 
considerable quantity of heat which can be 
recovered for utilisation if the proi)er equipment is 
provided. About 45% of the heat generated by the 
combustion of the fuel is lost through the flue gases. 

A portion of the waste heat can be recovered 
through the installation of water tube boilers and 
prelieaters. This Is being done at the Cementon 
(New York) plant of the Alpha Portland Cement 
Company, where an electrical treater of the pipe 
type is in oi>eratIon. A similar installation is in 
operation at Nazareth at the plant of the Dexter. 
Portland Cement Company. In both cases Uie 
boiler equipment is installed close to the kilns and 
a high speed fan has been placed in the system 
between the waste heat recovery equipment and the 
electrical treater. 

The waste heat in the flue gases can also be 
utilised for the purpose of evaporating the water 
from the saline solutions which are circulated in 
the spray systems or which are sixicially prepared 
in the dry recovery systems. Where waste heat is 
used for evaporating purposes special pans are 
sometimes placed over the top of the flues or they 
may be so constructed that the bottom projects 
downward into the flue. 

Saline solutions are prepared in the plants where 
dry dust is collected by mixing the dust with water 
at a suitable temi}erature, usually about 85° C. The 
digestion operations arc carried on in special tanks 
and when completed the liquors are drawn over 
into settling tanks where the solids are permitted 
to settle and the liquor is removed in a suitable 
manner. In the water spray systems occasionally 
some of the dry dust which collects in the flue 
between the kilns and the first spray chamber is 
subjected to digestion treatment in hot water. 
After settling the liquor is drawn off and joins the 
liquor from the spray system. In both cases the 
liquors to be evaporated, after final treatment In 
settling tanks, are passed through a filter, both 
Oliver and American filters being used for this 
purpose. It has betm found that a liquor contain 
ing about 3i% of soluble potash salts is the most 
satisfactory for the spray systems. If the per- 
centage of potash salts present is permitted to 
become much higher than this a proportion of ibe 
salt is likely to remain in the spray chamber. In 
plants where there is no liquor clreulaUng 8yj|rt^m 
for spraying purposes and where the only H<^ors 
to be treated are those made through the treatment 
of the dry dust the soluble potai^ content of the 
liquor may be soihewhat higher. After filtration 
the Uqhors axe. ebttecteA Jn ithrage tanks, from 
whenoe they the ovaporatixig pans. 
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The final stages of tfie evaporation operation are 
sometimes carried on In separate equipment with an 
Independent source of heat. In some cases direct- 
fired pans are used for this purpose, in other cases 
specially constructed evaporators are utilised, to 
which the heat is supplied by the use of steam coils 
and a special boiler. In the latter case crystallising 
pans are also used. 

Costs of potash recovery. 

It is obvious that the cost of the installation will j 
vary according to local conditions, the type of con- i 
struction employed, and the particular process | 
selected. With the exception of the installations at ! 
Biverslde and Colton, California, the several plants , 
mentioned in previous paragraphs were built under * 
war time conditions, and were to a considerable I 
extent experimental. The costs of construction and I 
development in pioneer work naturally were higher 
than they would be under normal conditions. | 

Equipment costs.— A complete potash recovery 
plant using the dry electrical precipitation method 
would probably cost about $30.00 per barrel of dally 
cement capacity if constructed largely of reinforced 
concrete or concrete and tile brick. If all steel 1 
construction the cost would be about double. A i 
water film treater would cost in the neighbourhood 
of $26.00 per barrel of dally cement capacity. 

A complete potash recovery plant using one of 
the water spray systems would cost from $30.00 to 
about $50.00 per barrel of daily cement capacity. 
The efficiency of this type of apparatus is higher and 
the cost of the plant on the basis of the potash 
recovered would therefore be lower. 

A leaching and evuiwrating plant to produce con- 
centrated salts for shipping would cost in the 
neighbourhood of $25,000 if designed to treat the 
dry dust from a 3000-barrel mill. If this plant 
were designed and constructed in connection with 
a treater where saline solutions are circulated as 
part of the system for recovering the potash, the 
cost of such additional equipment as would then be 
required would be less. 

In designing a potash recovery plant it is to be 
noted further that normally about 46% of the heat 
generated by the combustion of the fuel used is lost 
with the flue gases and dust. Under favourable 
circumstances a portion of this heat can be con- 
verted Into power by the use of water tube boilers, 
superheaters, and preheaters. The heat can also 
be utilised to evaporate the excess liquor from 
saline solutions. It would therefore seem to be 
expedient to design by-product recovery equipment 
in such a way as to utilise the waste heat as well 
as to recover the potash in a form most suitable for 
merchandising. 

Operating costs.— The operating cost at the plant 
of Security Cement and Lime Company in 1917 
Is given by John J. Porter, the manager, as 
follows* 

Labour $27.00 per day=$0.0090 per brl. clinker. 
Power ... 26.00 ,, „ « 0.0083 ,, ,, 

Kepairs ... 8.00 ,, „ = 0.0027 „ „ 

Laboratory 120.00 pr, mth. « 0.0014 „ „ 

Cost of salt addition 0.0220 „ „ 


Total ... $0.0434 

The capacity of this plant is 3000 barrels per day. 

B. K. Meade has published the following esti- 
mates for a 3000-barrel plant using a dry electrical 
treaterf 

Labour and superintendence per day. 
Power at 1 c. per kw.h. ... iJToO „ 

Bepairs 10.00 h 

$48.00 ^ ^ 


The addition of salt to the mix is stated to repre- 
sent an additional cost of $70.00 or $0*026 per barrel 
of capacity. The production of concentrated salts 
would entail an additional expenditure of $8— $10 
per day for labour, and $16--$25 for power and 
evaporating excess water. The latter expense can 
be reduced or eliminated by utilisation of waste 
heat from the kilns. 

Meade thus estimates the cost of operating a wet 
treater, applicable either to the water film electrical 
precipitator or to a spray system 


Labour 

Power at 1 c. per kw.h. 

Bepairs 

Fuel for evaporation ... 


$36.00 per day. 
26.00 
6.00 

16.00 „ 
$80.00 


If salt is added the additional expense would be 
$70 00 per day, or 0 026 c. per barrel of capacity. 

In estimating the costs of production for any 
given cement plant the potash recovery plant should 
be credited with the value of the leached dust 
returned to the raw mix as slurry, and with the 
saving of coal that is almost sure to result with 
the installation of fans whereby the draught on the 
kilns and the cement burning can be more closely 
regulated. Porter + states that at Security the fuel 
consumption for 5 months in 1916, before the instal- 
lation of the potash plant, averaged 96-4 lb. of coal 
per barrel, while for 6 months In 1917, with the 
l>otash plant, it averaged 870 lb. per barrel. 

It might also be well to draw attention to the 
fact that the installation of potash recovery equip- 
ment does not Involve any changes in the process of 
cement manufacture and does not injure the pro- 
duct. On the contrary the maintenance of more 
uniform burning conditions in the kilns under 
forced draught is likely to result in a more uniform 
product. 

While this paper deals primarily with the subject 
of iK)ta8h recovery, attention may also be turned 
to certain other directions in which economies can 
be effected. 

Cement mill dust. is very frequently a cause of 
trouble with the owners of adjacent ijroperties, 
particularly in agricultural districts. It is also 
injurious to the workers in the mills. Anything 
that can be done to reduce the dust nuisance is 
therefore advantageous both to the mill owner, to 
his employees, and to his neighbours. All recovered 
dust can be returned to the cement mix. Its value 
represents a credit for the recovery plant, while the 
cost of recovery is a legitimate charge against 
cement manufacture in those mills where it is 
compulsory to prevent the escape of dust. 

Fuel is one of the principal items of cost in 
operating a cement plant, and power costs are of 
equal importance. Many Canadian cement mills 
utilise Imported fuels. It, therefore, appears desir- 
able to reduce fuel costs to a minimum by utilising 
the heat produced by fuel combustion as completely 
as possible. Those cement mills which are operat- 
ing on the dry burning process may find it materially 
to their advantage to install waste heat recovery 
equipment for the purpose of reducing their power 
costs. 

Potash recovery, fuel economy, elimination of the 
dust nuisance, reduction of power costs, and more 
complete utilisation of waste heat, with the conse- 
quent reduction of coal consumption and coal 
imports, are all closely related problems that merit 
careful study. 


• ** The Recovery of Potaeh fte a ^y-produot in the 
Manufacture of Portland Oement,” Amerfoan Fertilizer, 

of Oomont Induitry/^ Book 
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NOTE ON A PAPUAN NATURAL PETROLEUM. 

BY JOHN READ, M.A., PH.D., AND MARGARET MARY 
WILLIAMS, B.SC. 

The Investigation of which a summary Is here 
given was carried out In 1910. Publication was 
deferred for the time being, in the hoiie that larger 
supplies of the material would become available for 
examination, but this expectation has not yet been 
realised. Owing to the small amount of material, 
many of the operations could not be carried out in 
duplicate; and for the same reason a thorough 
fractionation of the oil was impracticable : these 
limitations should be borne in mind in considering 
the appended numerical data. 

First sample. 

The first sample (Vallala Oilfield, Papua) 
iiossessed a light brownish-yellow colour with a 
bluish fluorescence, and readily yielded water-white 
material on distillation. The smell was In no way 
unplejisant, and resembled closely that of kerosene. 
The amount of suspended matter was minimal. 
Neither the crude oil nor the colourless distillates 
responded to the Indophenln reaction or to tests for 
nitrogen or sulphur. The oil suffered no appre- 
ciable loss on shaking with dilute acid or alkali. 
In its general characteristics it Is thus very similar 
to Borneo petroleum. The si>ecittc giavity of the 
crude oil was 0 799 at 18-76° C. 

Fractional distillation. 

The crude oil (1000 grms.) was distilled from a 
long-necked round-bottomed flask, through an 
ordinary condenser, up to 170° C. The resulting dis- 
tillate, or “ 170° run ” (370 grins.), was then frac- 
tionally distilled from a similar flask connected with 
a 4-pear still-head, the total height of the con- 
densing column being 58 cm., the diameter of the 
bulbs 2-6 cm., and the rate of distillation 2 drops 
per second. Particulars of the fractionation are 
summarised below : — 




Weight 

of 

fiaction. 

Weight 

Weight 


Temperature 

poKsont- 
age of 

<< 170 » 

percent- 
age of 
crude 

Specific 

gi-arity 


grms. 

run” 

oil 


To 170® C. 

370 

100 

37*0 

0*744 at 19*5® 

60®- 90® 

60-9 

16*5 

61 

0-707 at 19*5® 

90®-120® 1 

174*4 

47*1 

17*4 

0*744 at 20® 

120®-150® j 

75*8 

20-5 

7*6 

0*760 at 21® 

above 150® 

41*5 

11*2 

4 2 

0*788 at 19*5® 


852-6 

95*3 

35*3 

— 


The remainder of the sample (1500 grms.) was 
distilled in a similar manner, up to 180°, and the 
resulting 180° run *' was fractionally distilled in 
the manner adopted in the first experiment. 

The results demonstrated that it is immaterial, 
as far as the first two fractions are concerned, 
whether the “ straight run ” is cut at 170° or 180°; 
in the latter case, however, an appreciably higher 
yield of the third fraction (120°“150°) is obtained. 
The unusually high proportion of light oils is in 
agreement with the low specific gravity of Ihii 
crude material. 

Nitration of fractions. 

The distillates only decolorised bromine water 
after several hours’ contact : it was therefore con- 
cluded that the oil contains saturated hydrocarbons, 
possibly in admixture with aromatic hydrocarlKms. 
and this was confirmed by a preliminary nitration 
test. Accordingly, the several fractions were sub- 
mitted to a systematic series of nitration experi- 
ments, the mixture of oil and nitrating acid being 
mechanically stirred during the process, and the 
temperature kept below 25° C. until no further 
heat was developed. The mixture was eventually 
heated gradually to 40° and then allowed to cool, 
with continuous stirring, in order to completiJ the 
nitration. 

(a) When treated in this way, the first fraction 
(00° — 90° C.) yielded two layers, the upper of 
which was si^parated, washed with dilute sodium 
carbonate solution and wat(‘r, dried, and distilled 
from a bath of boiling water. The residual, pale- 
yellow oily nitro-product w^as weighed, as was also 
the distillate of unaltered hydrocarbons. Owing 
to the volatility of the latter, the content of 
aromatic hydrocarbons could not be obtained by 
difference, and the values quoted below are calcu- 
lated on the assumption that the nitro-product 
represents pure mononitrobenzene. 

The high value obtained in the first experiment 
may be due to the use of an appreciable excess of 
nitrating mixture and the consequent formation 
of higher nltro-compounds. 

About one-half of the mixed yields from the two 
experiments distilled over between 200° and 210°, 
and on further nitrallon gave a hard, pale yellow, 
crystalline product with a dry setting-point of 
C3° C. The higher-boiling portion of the original 
nitro-product appeared to contain nitrotolnenes. 

The high specific gravity of the residual hydro- 
carbons points to the presence of naphthenes In 
association with paraffin hydrocarbons. A similar 
liecullarity is presented by Borneo petroleum, 

(b) The product obtalnecl by nitrating the second 
fraction (90°— 120°) settled into three layers. The 
bottom layer of spent acid was run off, and the 
other layers mixed and washed with dilute sodium 
carbonate solution, followed by water, after which 
the dried unchanged hydrocarbons were dl8tille«l 
from the nitro-product. The results of three ex- 
periments are tabulated on page 320 t. The weight- 
percentages of aromatic hydrocarbons were calcu- 
lated (1) by difference, and (2) as toluene, assuming 
the nitro-product to consist of mononitrotoluenes. 


Fraction 60°— 90°. 


Weight of 
nitro- 
product 


Percentage of benzene (wt.) 


In 

‘ iro* run » 


In crude 
oil 


Unaltered hydrocarbons 


Percentage 




UOt 


Weight 

taken 


40 grfl. 
120 „ 
120 „ 


MOOBB-.THB I’OBIIATIOH OF fiOLiO 180-^0 ACIDS. 




Fmction 90®— 120®. 


Weight of 
nitro' 
product 


7 0 grs. 

179 

180 „ 


l^ercontage of toluene (wt.) 


By 

difference 


12-5 
13 3 
12-5 


From wt. of 
nitro - 
product 


Unaltered hydrooat^ons 



Weight 


11*8 

100 

101 


Mean =11-7. 


35 0 grs. 
104 0 „ 
106 0 „ 


Percentage 


87-5 

86*7 

87'5 


Sheolflo gravity 


0'74iVt ivy 
0-747 ait 17 
0-747 at /7 


The first determluallon was carried out witii 
material from the “ 170® run/’ the second and third 
with material from the “ 180° run ” : the results 
indicate that no appreciable difference in compos!* 
tion exists between the second fractions yielded 
by these two runs. 

The mean value, 11-7% corresponds to 5-5% of the 
“ 170® run,” 4-5% of the “ 180® run,” and 2-0% of 
the crude oil. The high siM^ciflc gravity of the 
residual hydrocarbons Is again noticeable. 

On further nitration, the oily nitro-product gave 
u pale-yellow, hard crystalline solid with wet and 
dry setting-points of 00® and 05® 0. rcsi)ectively. 

(c) The third fraction (120°— 150°) behaved very 
similarly to the sc'cond when nitrated. In this case, 
after separating the two upper layers from the spent 
acid, the nitro-product was extracted from the 
residual hydrocarbons by shaking out with concen- 
trated sulphuric acid. (JO grms. of the fraction 
gave 51'9 grms. of washed and dried residual hydro- 
carbons, having after redlstillation the sp. gr. 0-76C 
at 10-15°. The weight-iK.‘rc(‘ntage of aromatic 
hydrocarbons, obtained by difference, was 1.1*5% in 
the fraction, corresponding to 1% in the crude oil. 
Further nitration gave a light-yellow, crystalline 
prcKluct, which remained solid in contact with boil- 
ing water. 

(d) The fourth fraction (above 150°) when sub- 
mitted to similar treatment gave 13*3% by weight 
of aromatic hydrocarbons, estimated by difference, 
or 0*6% In the crude oil, Tlie residual hydrocarbons, 
after washing and redistillation, possessed a specific 
gravity of 0-7(58 at 19°, When nitrated further, the 
sulphuric acid extract of the nitro-product yielded 
a yellow, pasty mass, in which solid crystalline 
particles were discernible. 

Skcoxo s.vmflk. 

The second sample (No. 5 bore, Government Oil- 
field, Upoia, Papua) had sp. gr, 0-7905 at 22®, and 
proved to be practically Identical in all respects 
with the first sample. 

Fracfional distillation. 

The crude oil was first distilled to 180® from an 
ordinary distilling flask, in the manner adopted 
for the first sample. The yield of ” 180® run ” was 
44-05%, sp. gr. 0-755 at 22-25® C. The “ 180® run ” 
was next fractionally distilled through an 8-pear 
still-head, lagged with Posldonia fibre; the diameter 
of the bulbs was 2-5 cm,, the total height of the 
condensing column 102 cm., and the rate of distil- 
lation 2 drops per second. The results obtained 
are ^ven below 

Fractionation of the “ 180® run,** 


Temperaturo 

Weight per- 
centage of 
“ 180® run'' 

Weight per- 
oentoge of 
crude oil 

Specitlc 

gravity 

60®~90* 

11-2 

60 

0*716 at ,24® 

90M20* 

87-2 

16-6 

0*744 at 24*6® 

120M60* 

81-3 

14-0 

0*7616 at 26® 

above 160* 

17-9 

80 

0*7906 at 24® 


In a second experiment the percentages of the 
four fractions obtalnetl were 11-8, 37-4, 27*8, and 
21-3. 

(b) Weight taken, 875 grams. 

Nitration of fractions. 

(a) Two portions of 80 grms. of the first fraction 
(00®— 90®) were nitrated in the manner described 
above; the results indicated that the fractions con- 
tained (a) 5-2, (b) 4-5% of benzene, and (a) 84-4, 
(b) 81-9% of unaltered hydrocarbons. Taking the 
al)ove results in conjunction with those obtained 
for the first siimple of the oil, It appears that 
the fraction of b.pt. 00°— 90° contains about 5% 
of aromatic hydrocarbons. Furtlier, the main 
aromatic coini)onent is i)robabIy benzene. 

(b) Two portions of 160 grms. of the second frac- 
tion (90°— 120°), upon nitration in the manner 
already described for this fraction, gave the follow- 
ing results; Toluene, (a) 13*75, (b) 14-1%; unaltered 
hydrocarbons, (a) 8(5-25, (b) 85-9%. A review of the 
whole of the results obtained for this fraction indi- 
cates the aromatic content to be approximately 
12 %. 

It is evident from the above data that by redis- 
tilling the “ 170® run ” through a fractionating 
column up to 120® 0., it is possible to produce, in a 
ready manner, a fraction containing about 10% of 
aromatic hydrocarbons, these being essentially 
iKmzene and toluene. Such a possibility lends con- 
siderable interest to the oil as a source of aromatic 
compounds. 

An examination of the higher-boiling fractions 
of this oil is at presetit in progress, and a further 
examination— ns far as the available material 
allows— of the lower-l)olling fractions described in 
this communication is also contemplated. 

Department of Organic Chemistry, 

University of Sydney. 
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TUB FORMATION OP SOLID ISO-OLBIC ACIDS 
BY TUB HYDROGENATION OP ORDI- 
NARY LIQUID OLEIC ACID. 

BY CHARLES WATSON MOORE, D.SO., PU.D., F.I.O. 

Oleic acid, in the form of its glyceride, occurs in 
almost all vegetable and animal oils, and In an 
impure form has been known for many years. 

The researches of Baruch (Ber., 1904, 173), 
N. and A. Saytzeff (J. prakt, Chem., 1905, 422), 
and Harries (Annalen, 1910, 358) have shown that 
the formula CH (CH,)„.CH : CH.CH^COOH put 
forward by Saytzeff (Ber., 1894, Ref. 677) as repre- 
senting the constitution of oleic acid is untenable, 
and have established the formula CHj(CH,),.CH : 
GH.(OHAy.COOH aa best representing the constitu- 
tion of the acid. 

The first solid form of oleic acid, ^laldic acid, 
was discovered bj Boudet In 1882 (cp. Z4aueii6tv 


. *fe< ^Lr' >.i - i I '''v';- " - I - •' 

AHn/ Ohlm. ei Pbya., 66, 149) and Is easily pre- 
pared by the action of nitrons acid on ordinary 
oleic acid* ipiaidic a^ crystallises In colourless 
plates, ip.pt. 44-6° 0. H. Meyer, Annalen, 1840, 
S5, 182, and Famsteiner, Z. Unters. Nahr. 
Qenussm., 1899, 6). When elaidic acid is heated 
with sulphurous acid It is partly converted into 
ordinary oleic acid. Harries (loc. cit.) has shown 
that it behaves towards ozone In a manner similar 
to oleic acid. 

It is now generally accepted that oleic acid and 
elaidic acid are stereometrical isomerides and 
stand towards each other in the same relationship 
as do fumaric and maleic acids so that their 
structural formulfie may be written as follows : 
OH,(OH,),CH ^ Cn,(CH,)^.CH 

II II 

HC (CH,), .COOH IIO.CO (CH,),CH 

Oleic acid. Elaidic acid. 

M. 0. and A. Saytzeff (J. prakt. Chem., 1887, 386, 
and 1888, 269) were the first to describe a solid 
“Iso-olelc acid” which differed from oleic or 
elaidic acid in the position of its ethylenic linking. 
These authors prepared their “ iso-oleic acid " by 
the distillation of an hydroxystearlc acid under 
diminished pressure and ascribed to the product 
they obtained the constitution CH,(CH,) CII : 
CH.COOH. This constitution has since been .shown 
by Le Sueur (J. Chem. Soc., 1904, 1709) to be 
erroneous (cp. also Arnaiid and Postemak, 
Comptes rend., 1910, 1520). 

Le Sueur was the first to prepare a solid ** iso- 
oleic acid ” in which the ethylenic linking 
was definitely established as being in the 
a-/9 position. This acid is descrllx^d as forming 
colourless plates, m.pt. 68°— 59°C., and as being not 
readily soluble in alcohol (J. Chem. Soc., 1904, 
1711), whereas the “ Iso-olelc acid ” of the Saytzeffs 
(loc. cit.) is described as melting at 44° — 45° 0. and 
as being very soluble In alcohol. Jegerow (J. 
prakt. Chem., 1912, 539) ascribes to the “ iso-oleic 
acid prepared by Saytzeff^s method the m.pt. 
42° C. and the constitutional formula 

CH,(CH,),CH : CH(CH,)^COOH. 

The name ** l.so-olelc acid ” appears to have been 
applied in chemical literature to the product melt- 
ing at 42°— 45° C. prepared by different investigators 
according to the method of the Saytzeffs, and, as 
Lewkowitsch truly remarks, “in view of the dis- 
crepant observations with regard to this product its 
nature is open to doubt.” 

On page 192 of Tjewkowltsch’s “ Chemical Tech- 
nology and Analysis of Oils, Fats, and Waxes,” 
1913 Edition, the following statement occurs— 
” iso-oleic acid is also formed by the catalytic 
reduction of oleic acid under certain conditions, 
especially if copper powder be used as the catalyst; 
It would appear as If the formation of * iso-oleic 
acid * forms the first step In the hydrogenation pro- 
cess of oleic acid, the double linkage being forced to 
migrate fi*ora the central position towards the end 
of the chain.” “ It would follow that ‘ iso-oleic 
acid ’ Is 0101*6 readily hydrogenated than oleic 
acid.” 

From the context (loo. cit.) it would appear that 
licwkowitsch regarded the iso-olelc so formed as 
being Identical with the product of ” doubtful 
nature ” prepared by the method of the Saytzeffs. 

' Twelve months before this statement appeared in 
Lewkowltsch’s classic handbook the present author 
had investigated In the Research Laboratory of 
Messrs. Joseph Crosfleld & Sons, Ltd., the occur- 
rence of solid ” iso-oleic acids ” In various hydro- 
genated oils, and in the present paper the results of 
an investigation on the nature and formation of 
t' iso-olelc acid ” f produced during the hydrogena- 
tion of oleic add, or rather ethyl oteate* are 
recorded. 
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It has been found that not only does the nature 
of the catalyst employed play an Important part 
In the formation of “ Iso-olelc acid ” but that the 
temperature of hydrogenation Is also an important 
factor. Thus palladium gives much larger yields 
of “ Iso-olelc acid ” than docs a nickel catalyst, 
while nearly twice as much is formed at 240° C. 
as at 140° C. for the same degree of hydrogenation. 
The hydrogenation was in all cases carried out 
according to Normann’s English Patent No. 1615 
of 1903. 

The formation of “ Iso-olelc acid ” Is coincident 
with the hydrogenation of oleic acid, and when by 
hydrogenation of ethyl olcate the original Iodine 
value has been reduced by 30, a definite ratio of 
approximately 10:16 has been established between 
the unchanged liquid oleic acid and the solid “ iso- 
olelc acid ” formed, and this appears to be main- 
tained until the mixture is completely saturated, 
t.e. until the Iodine value has fallen to zero. Dur- 
ing the partial hydrogenation of a quantity of “ Iso- 
olelc acid,” however, liquid oleic acid is formed, 
but In this case the ratio of the liquid oleic to the 
solid “ Iso-oleic acid ” is 10 : 24. 

It would appear from the above that ” Iso-olelc 
acid ” is a mixture, one (or more) of the constitu- 
ents of which Is capable of reverting to ordinary 
oleic acid on partial hydrogenation, while the other 
constituent (or constituents) manifests no such 
tendency. Assuming for simplicity that ” iso-olelc 
acid ” is a mixture of only two constituents, then- 
Its formation from ordinary oleic acid would be due 
to the production of (a) a solid unstable modifica- 
tion, into which It cannot pass completely because 
such modification will tend to revert to the original 
oleic acid under the conditions which lead to Its 
formation,* and (6) a solid, stable modification 
which, once formed, shows no tendency to change 
back to the liquid form. On this assumption a 
different ratio would be expected to exist between 
the liquid and solid “Iso-olelc acids” when liquid 
oleic acid was being hydrogenated than when the 
mixture of solid “ iso-oleic acids ” was submitted to 
the same treatment; for, in the former case there 
is the equilibrium between the liquid and the 
revertible solid and between the liquid and stable 
solid, and in the latter case only the revertible 
solid Is undergoing any change back to the liquid 
fonn. 

Some experiments conducted with the endeavour 
to determine the iwsltlon of the ethylenic linking 
In “ iso-olelc acid ” indlcateii that the acid was 
a mixture of equal parts of a solid oleic add 
and a solid ,, oleic acid (or a mixture of the 
above with a solid A,^;,, oleic acid). This would 
lead to the conclusion that “ iso-oleic acid ” was a 
mixture of elaidic acid, the only solid straight- 
chain A^ oleic acid possible, and a solid “ Iso-olelc 
acid” having the ethylenic Unking in the A,,. 
iwslilon. This view is supported by the fact that 
it has now been found that during hydrogenation 
elaidic acid partly reverts to liquid oleic acid, 
giving a ratio between solid and liquid oleic adds 
of 1 : 1. Since the conversion of a trans- into its 
corre8ix)nding ci«-modification, or, vice versd, of 
a els- into its trans- form, is always an equlU- 
brium; reaction, it Is almost certain that since 
elaidic acid reverts to oleic acid on hydrogenation, 
so oleic acid, under the same conditions, will part^ 
IX) ss to elaidic acid until an equilibrium Is estab- 
lished between the two. 

It is noteworthy that while the yield of “ iso-olelC 
acid ” varies with the temperature of hydrogena* 
tlon and the catalyst employed, yet the ratio of 
Its constituents to one another appears te be nn- 
changesi, for a mixture of the “Iso-olelc Adds*’ 
obtained when using a nickel catalyst at 149°, 189°, 
and 210° 0., and a pa lUdlnm catalyst at 189° C.f | 
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gave the same ratio of liquid oleio acid to solid 
** iso-oleic acid” on partial hydrogenation as old a 
preparation obtained with a nickel catalyst at 
1800 0 . 

A partial explanation of the isomerisation of 
oleic acid Is offered by the Investigations of Drs. 
B, r. Armstrong and T. P. Hildltch, some of whose 
results have already been communicated to the 
Royal Society. These authors have shown that 
the mechanism of catalytic hydrogenation In the 
solid-llQuid state dei)ends on the primary forma- 
tion of an unstable complex or intermediate com- 
pound between nickel and the unsaturated organic 
compound.” 

The transference of hydrogen from one compound 
to auolher has also been considered by these in- 
vestigators and is regarded as evidence that there 
is In certain cases an association between a 
saturated comimnd and the catolyst which may 
decompose in the right to left direction, ns shown 
below 

B.0H ; CH.R'-fNi-f-H,;!: [(R.CH : CH.R',Ni,Hj,) 
(R.CH^.CH,.R^N1)] ;*R.CH2.CH,.R'+N1. 

From this It is clear that the “ association ” of 
nickel and nascent ethyl stearate may decomiK>se 
In such a way that the hydrogen atoms are partly 
removed from a position other than the 9 : 10 posi- 
tion, so that an apparent migration of the ethylenic 
Unking occurs and an Isomeric oleic acid Is formed. 

According to this scheme the formation of “ iso- 
olelc acid ” could only occur during the actual 
hydrogenation of oleic add, as has been shown to 
be the case. 

Another explanation of the migration of the 
double bond has also been considered. It was 
thought that this might be due to the presence of 
traces of moisture, acting as shown below, hut the 
hydrogenation of thoroughly dried and moist oils 
gave the same results 

(a) R.CH: CH.CH„.CH,,U+H 0 = 
R.CH^«H(OH).CH,.CH,.U 

(I>) K.CH,.CH(OH).CHH.CII,K = 
K.CHj.CH : CH.CH,.R+HjO. 

As stated above, tlie formation of ” Iso-olelc 
acid ” Is coincident with the hydrogenation of oleic 
acid, and so far as Is known Its production only 
occurs during the actual hydrogenation of oleic 
acid. Thus, when an ester of oleic acid Is heated 
in presence of an active nickel or palladium 
catalyst, and hydrogen is not passed through the 
mixture, no change occurs. Further, it has been 
observed tliat although oleic acid, or rather its 
ethyl ester, is a component of n mixture of esters 
one of whose c*onstltuents other than the ethyl 
oleate Is undergoing hydrogenation, yet no ethyl 
Iso-oleate will be formed. Thus a mixture of ethyl 
oleate and ethyl llnolenate on partial hydrogena- 
tion would yield practically no “ethyl iso-oleate,” 
for the hydrogen would be completely taken up 
by the highly unsaturated ethyl llnolenate and 
practically no hydrogenation of the ethyl oleate 
would occur. 

Experimental. 

Preparation of pure oleic acid. 

The oleic add employed In this investigation was 
obtained from olive oil. Olive oil consists of the 
glycerides of palmitic, oleic, and llnollc acids, but 
of these the glyceride of oleic acid forms the chief 
constituent. The published results of several 
examinations of the fatty acids of olive oil show 
that these consist of approximately 9% of palmitic 
add, 10% of llnollc add, and 81% of oleic add. 

In view of the many possible Isomers of oleic 
add the question naturally prises as to whether 
the oleic add of olive oil la Identical with the 
^Jfelc add occurring in the grdit; nuihtiei bth^ 
V^table and animal fats and oils idth WfiJeti we 


are acquainted. In this connectlbn It : tMy bA 
stated that the .author has prepared the corresponclj 
Ing dihydroxystearlc adds from the oleic acids of 
cotton-seed oil, palm oil, tallow, olive oil, and lin- 
seed oil, and has found that In all cases the 
dlhydroxy adds so obtained are identical. Further, 
the publications of the Wellcome Research Labora- 
tories record the preparation of the dihydroxy- 
stearlc acids from more than a score of samples 
of oleic add obtained from the leaves, fruits, and 
barks of various plants, and in all eases these agree 
in melting point (132°— 133® 0.) with the dihydroxy- 
stearlc acid obtained from the oleic acids of the 
above-mentioned oils. 

The oleic acid of olive oil may, therefore, be 
regarded as identical with the oleic acid most 
generally distributed in nature. 

[Note.— It is of Interest In this connection to 
I'ecord the occurrence of an Isomeric liquid oleic 
acid which was Isolated by the author from a 
sample of South Sea whale oil. This oleic acid 
was carefully purified by crystallising Its lithium 
salt from dilute alcohol (see below). It possessed 
an Iodine value of 89*5 and in almost all respects 
resembled ordinary oleic acid. On oxidation^ 
however, it yielded a dihydroxystearlc acid crystal- 
lising in well-defined needles, m.pt. 124°— 125® C. 
The saponification equivalent was 317 (calc, 
for C, ,113^02(011)3, 316). A determination of Its 
“ hydroxyl value ” gave the following result ^ 
“Saponification value” of the original acid, 170*6; 
of the acetylated acid, 524*8; hydroxyl value, 348*2. 
This corresponds to an (OH) content of 10*5% 
(^H)2 requires 10*7%).] 

Several methods have been suggested for the 
prei)a ration of pure oleic add, but of these only 
two will be mentioned, viz. those of Gottlieb 
(Annalen, 1846, 36) and Farnsteiner (Z. Unters. 
Nahr. Genussm., 1898, 390). In both cases the 
liquid and solid fatty acids are separated by the 
well-known method of Gusserow (Annalen, 1828, 168) 
and Varrentrapp (Annalen, 1840, 197). The liquid 
acids so obtained are converted Into their barium 
salts and these are purified by crystallisation from 
alcohol (Gottlieb) or wet benzene (Farnsteiner). On 
decomposing the barium salts with hydrochloric add 
fairly pure oleic acid Is obtained. The author has 
found, however, that the lithium salt of oleic add 
crystallises better than the barium salt and Is more 
readily purified. The use of divalent metals for 
the separation of univalent acids is to be depre- 
cated owing to the possibility of double salts being 
formed, such as, in this case, barium oleo-linolate. 

The following method has been found to give a 
very pure oleic add 100 grms. of the liquid acids 
of olive oil, separated from the palmitic acid by 
the Gusserow-Varrentrapp method (Zoc. cif.), was 
dissolved in 250 c.c. of absolute alcohol and to this 
solution was added 250 c.c. of an aqueous solution 
of lithium hydroxide sufficient Just to neutralise 
the adds. On standing a beautifully crystalline 
precipitate of lithium oleate separated, which was 
collected on a filter and after washing with dilute 
alcohol was decomposed with hydrochloric acid. 
The oleic add so obtained was distilled under 
diminished pressure, when it fonned a colourless, 
odourless liquid possessing an iodine value of 89*5 
and a saponification equivalent of 283 (O^Hj^O^ 
requires 284; the .theoretical Iodine value of oleio 
acid Is 90*0). 

Estimation of iso-oleio acid, liquid oleio add, and 
stearic acid in a mixture. 

On partially hydrogenating a quantity of ethy! 
oleate a mixture of ethyl stearate, ethyl oleate, and 
ethyl Isb-oleate Is obtained. The determination of 
the percentage compoaitl<m of such a mixture Is not 
a simple matter, but the fellowiii^ method has been 







lound to give results which, if not strictly accu- 
rate, are a very close approximayon to the truth 
end are certainly close enough for purposes of 
•comparison. 

A quantity of the mixture of hydrogenated esters 
was saponified hy boiling with alcoholic potash, and 
from the resulting potassium salts the corresponding 
lead salts were prepared by the addition of lead 
acetate. These lead salts were then digested with 
•ether for the separation of their corresponding solid 
and liquid acid constituents (Gusserow-Varrentrapp 
-Zoo. The Gusserow-Varrentrapp method for 
<the separation of solid and liquid fatty acids depends 
upon the fact that while the lead salts of the solid 
nclds are Insoluble In, cold ether those of the liquid 
acids are soluble. This method does not yield 
strictly accurate results, for while It is compara- 
tively easy to obtain the liquid acids free from solid 
acids, the converse Is not the case. (One point in 
connection with this process which appears to have 
been overlooked Is the possibility of the formation 
of salts such as lead oleo-stearate which would 
probably be partly soluble In ether.) 

It has been found, however, that the method is 
improved by observing the following modifica- 
tions 

1. The ether employed should be as anhydrous as 
possible, as this tends to minimise the formation of 
emulsions which are sometimes very difficult to 
filter. 

2. The ethereal solution of the lead salts of the 
liquid acids should be allowed to remain at 0®— 6° C. 
overnight, when small quantities of the solid-acid 
lead salts, especially lead iso-oleate, will be precipi- 
tated and can be removed and united with the lead 
salts of the solid acids obtained by the first ether 
digestion. The lead salts are then decomposed by 
means of hydrochloric acid and the solid and liquid 
acids isolated. 

The liquid acids so obtained will be found to con- 
sist In this case of practically pure oleic acid, but 
the solid acids will show a more or less considerable 
“ iodine value.” Now the ” Iodine value ” Indicates 
the i3ercentage of Iodine chloride absorbed by a fat 
expressed In terms of iodine, and Is a measure of 
the proportion of unsaturated fatty acids present 
In the mixture. Since ” Iso-oleic acid ” has a mole- 
eular weight of 282 and absorbs two atoms of Iodine 
Its iodine value Is 90, so that the determination of 
the Iodine value of the solid acids Is a comparatively 
accurate indication of the amount of ” Iso-olelc 
acid ” present. Since liquid oleic acid has also an 
Iodine value of 90 and this acid is not completely 
removed by the Gusserow-Varrentrapp process, the 
following means were employed to remove the last 
traces of this compound. The solid acids, obtained 
as above described, were dissolved In a large volume 
of 70% alcohol and allowed to stand overnight. Tlie 
crystalline precipitate of stearic and ” iso-olelc 
acids ” which sepaVated was collected on a filter and 
the filtrate was kept at 0®— 6°C. for at least 12 
liours, when a further precipitation occurred. This 
was collected and united with the first precipitate. 
The alcoholic mother liquors were boiled to exi)el 
the alcohol and the fatty acids so separated were 
once more submitted to the Gusserow-Varrentrapp 
process, when further small quantities of solid and 
liquid fatty acids were obtained which were united 
with those obtained as above described. The iodine 
value of the solid fatty acids was then determined, 
and from this value the amount of “ Iso-olelc acid ” 
present was readily calculated. 

of the temperature of hydropenatUm on the 
formation of ** ieo-oleio dMk** 

In the follow!^ table ^he resultg of hydrogenating 
ntf eater of oieig aeld at difremt .tbjnp^turo^ are 


recorded. The catalyst employed in all cases was 
nickel. 


Temperature 

FaU In 

Iodine value 

Percentage of 
“Iso-oloio acid " 

140 

26 

22% 

185 

29 

300 

240 

24 

420 


Meters recording the entering and issuing hydro- 
gen were employed, and from the reading of these 
the hydrogenation could be stopped when the desired 
fall in iodine value had taken place. 

Effect of different catalysts on the formation of 
” isO’Oleio acid.'* 

According to Lewkowltsch {loc. cit.) the employ- 
ment of copper as a catalyst results in a greater 
formation of ‘‘ iso-oleic acid ” than does that of 
nickel. No exi^erlments were made with copper, but 
the following results show that this Is certainly true 
of palladium. 


Catalyst 

Temperature 
of hydro- 
genation 

Fall in 
iodine 
value 

Percentage of 
** iso'oleio 
acid 


"C. 


% 

Nickel 

180 

15 

215 

Palladium... 

180 i 

19 

490 


JJ yd rogenation of an anhydrous and an ordinary 
olive oil. 


These experiments were made to ascertain the 
effect, if any, of moisture on the formation of ” iso- 
olelc acid ” by the hydrogenation of oleic acid. 
Olive oil was employed instead of an ester of pure 
oleic acid. 

In the first case the olive oil was very thoroughly 
dried by heating at lOO*^ C. under diminished 
pressure while a current of dry carl)ou dioxide was 
passed through It. Special precautions werd also 
taken to ensure that the catalyst and hydrogen 
employed were as anhydrous as possible. 

In the second case an ordinary olive oil containing 
about 0‘25% of water was employed and the hydro- 
gen was passed through water before entering the 
hydrogenating apparatus. 

The results of these experiments are recorded 
below. 



Fall In 

Iodine value 

Percentage of 
“ iso -oleic acid ” 

Dry oil 

35 

sh 

Moist oil 

29 

36 0 


Moisture would, theretore, appear to have no 
bearing on the formation of ” iso-olelc acid.” 


** Iso-oleio acid ” is only formed during the actual 
hydrogenation of oleic add. 

It was desired to ascertain whether the formation 
of ” Iso-olelc acid ” was due to contact with an 
active catalyst metal producing molecular re- 
arrangement without apparent chemical change, as 
in the preparation of elaldlc acid from oleic acidi 
by the action of nitrous acid, or whether its formlt- 
Won was dependent upon the actual hydrogenatton 
of the liquid oleic acid. 

Experiments in which ethyl oleate was hteated 
with an active nickel catalyst without thh passage 
of hydrogen through the mixture showed conclu- 
sively that no ” iso-olelc acid was formed* In 
^ese experiments^ however, the catalyst was i^t 
pjaying its full par^, as no hydrogepetlon was 
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place* Now It has been shown by the researches of 
Dr. T. P. Hildltch and the author that if a mixture 
of a highly unsaturated fatty acid and an acid of 
the OHJHan-A ‘^rles (such as oleic acid) is par- 
tially hydrogenated almost all the hydrogen will be 
absorbed by the highly unsaturated acid; so that 
while actual hydrogenation will iKi taking place the 
oleic acid will only be in contact with an active 
hydrogenating catalyst but will not be itself hydro- 
genated. A mixture was accoi’dingly made of 
75 grms. of ethyl oleate and 75 grins, of the ethyl 
ester of an acid Isolated from whale oil by the 
author, which acid belonged to the C^Hjn'HOa 
series. The iodine value of the mixture was re- 
duced by 55 and the products examined for “ Iso- 
olelc acid” when only 4-5 grms. of a mixture of 
solid acids, tiossessing an iodine value of 34, was 
obtained. This would correspond to only about 
1*5 grms. of “iso-oleic acid,’’ and as the above 
described selective hydrogenation la not entirely 
selective this would indicate that the “iso-oleic 
acid “ was formed by the hydrogenation of the 
ethyl oleate, as the remaining 3 grms. of solid acid 
was stearic acid. “ Iso-oleic acid ’’ is, therefore, 
only formed during the actual hydrogenation of 
oleic acid. 

Determination of the cquUihrinm ratio cstahlished 
between oleic and “ iso-oleio acid “ on hydrogena- 
tion. 

As above stated, when the iodine value of oleic 
acid, or rather that of one of its esters, has been 
reduced by 30 by means of hydrogenation a definite 
ratio of approximately 10 ;15 Is established betwei'n 
the liquid and “ iso-oleic acids.” In the experiments 
recorde^l b('low a nickel catalyst was employed, and 
the hydrogenation was ofl’ected at Ihe same tem- 
I^erature lii all cases. 


Fall In 
iodine value 

Ratio of oleic acid to “iso- 
olelc acid “ in the hydro- 
genated mixture 

15 0 

10 

: 4 

290 

10 

: 14-6 

300 

10 

: 15 3 

48 0 

10 

: 160 

63-5 

10 

: 14 2 


This arrival at constant ratio is very striking, 
and the results of the s(iCond and third experiments 
show the accuracy of the analytical method 
employed. 

That the liquid oleic acid remaining after hydro- 
genation was identical with tlie original oleic acid 
was shown by the fact that on oxidation it yielded 
a dihydroxy stearic acid, m.pt. 132® C., identical 
with that formecl by the oxidation of the oleic acid 
of olive oil. 

Preparation and properties of pure “ iso-oleio 
acid.’* 

By a “ pure iso-oleic acid ” is meant a prepara- 
tion free from liquid oleic acid and sjiturated acids 
such as stearic or i)almitlc acids. Practically all 
the liquid oleic acid is removed by submitting the 
mixture of fatty acids to the Ousserow-Varrentrapp 
process (see above), and on subsequently recrystal- 
lislng the solid acids from 70% alcohol the last 
traces are. removed. The solid acids so obtained are 
then submitted to a prolonged fractional crystallisa- 
tion, first from 90% and subsequently from 70% 
alcohol, when the more sparingly soluble stearic 
acid is removed, and an “ iso-oleic acid ” having an 
iodine value of 88 is obtained. 

By tills means “ iso-oleic acid ** can be separated 
from stearic add but not from p^piitic acid or dther 
jirwer bomologue, so that if a ** pure iso^telc add ” 

required it is necessary to employ pure oleic add 


Itself and not an oil, such as olive oil, which con- 
tains palmitic acid. 

“ Iso-oleic acid*” crystallises in glistening plates 
melting indefinitely between 34® and 36® 0. It Is 
very soluble in all ordinary solvents with the excep- 
tion of dilute alcohol. With bromine it combines 
very readily, forming a liquid dlbromostearlc acid 
which is reduced by means of zinc and alcoholic 
hydrogen chloride yielding “ iso-oleic acid.” On 
hydrogenation it yields normal stearic acid, but on 
partial hydrogenation a mixture of stearic acid, 
liquid oleic acid, and unchanged “ Iso-olelc acid ” 
is obtained. 


Determinatwn of the equilibrium ratio established 
between “ iso-oleio acid ’* and oleio acid on 
hydrogenation. 

As above recorded, “ iso-olelc acid ” yields both 
stearic acid and liquid oleic acid on partial hydro- 
genation. 

With the endeavour to determine the equilibrium 
ratio, if any, which exists between “ iso-oleic acid ” 
and liquid oleic acid on hydrogenating the former, 
the following experiments were conducted. Two 
preparations of iso-oleic acid (or rather its ethyl 
ester) were employed for this purpose, the first, 
designated (A), being one which had been obtained 
by mixing the products of the above recorded ex- 
jK^riments carried out with the different catalysts 
at varying temix'ratures, while the second prepara- 
tion, designated (B), was obtained by hydrogenating 
ethyl oleate at 180® C., using a nickel catalyst. Both 
products possessed the same melting ix)lnt 
(.34®— 36® C.), and on hydrogenation gave almost 
Identical results, as is shown below 


Piepomtion 

Fall in 
iodine value 

Ratio of oleic acid 
to “ iso-oleio 
acid “in the hydro- 
genated mixture. 


.10 

10 : 23 -3 

H 

34 

10 ; 24 0 

14 

51 

10 : 22-7 


It follows from the above that on hydrogenating 
a quantity of ethyl iso-oleate until a fall of 80 has 
(K'curred in the iodine value a definite ratio exists 
between the “ iso-olelc acid ” and the liquid oleic 
acid in the hydrogenated mixture. 

This liquid oleic acid yielded on oxidation a 
dihydroxystearic acid of m.pt. 132® C., so that it 
was identical with the oleic acid of olive oil. 


(hndatlon of “ iso-oleio acid ” by means of ozone. 


As stated above, the different equilibrium ratios 
found to subsist between liquid oleic acid and “ iso- 
olelc acid ” on hydrogenating liquid oleic acid or 
“ iso-oleic acid ” indicate that “ iso-oleic acid ” is 
a mixture of substances, one (or more) of the con- 
stituents of which is capable of reverting to liquid 
oleic acid on hydrogenation. This view receives 
support from an Investigation which was conducted 
with the endeavour to determine the position of the 
ethylenlc linking in “ iso-olelc acid ” by the method 


of Harries (loc. cit.). 

The method of Harries consists essentially in 
treating an uusaturated acid with ozone, when an 
ozonlde is formed, which on decomposition yields 
an aldehyde and a dlcarboxyllc acid, rupture taking 
place at the double bond shown below 
R (CH,);.CH : CH. (OH 
K(CH,),.CH : OH.(ChJ,,.COOH.->(CH,);,. 
6.d.6 

B(0H,),.CH0+H0.C0.(CH,), ,cooh. 

It Is self-erldent that If the number of carbon 
atoms to the alclehyae and the dlcarboxyllc add 
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respectively be determined the position of the 
ethylenic linkage will be known. 

On treating ** iso<olelc acid ** in the manner above 
described a dicarboxyllc acid possessing the em- 
pirical formula was obtained. The melt- 

ing point of this acid was, however, very indefinite, 
lying between 80° and 100° C., whereas the acid of 
this formula should melt at 133° C. This product 
is, therefore, a mixture, and the simplest assump- 
tion is that it consists of equal parts of the dlcar- 
boxyllc acids represented by the formulae 
(m.pt. 106° C.) and (ra.pt. 114^0.) 

respectively. 

The examinatlou of the aldehydes formed sup- 
ported this conclusion, for although analysis indi- 
cated the formula 0,11 j^O, the presence of nonylic 
aldehyde was proved by the isolation of its seml- 
carbazone. 

“ Iso-oleic acid ” consists, therefore, of a mixture 
of isomerides, one of which would appear to be 
elaldic acid, while the other (or others) is present 
owing to the migration of the ethylenic linkage. 

Hydrogenation of ethyl elaidate. 

The conclusion that elaldic acid is present in 

Iso-oIelc acid ” receives strong support from the 
fact that on partially hydrogenating a quantity of 
ethyl elaidate liquid oleic acid is formed. 

A quantity of ethyl elaidate was hydrogenated 
until its iodine value had fallen from 82 to 50. On 
examination the hydrogenation products were found 
to consist of the following acids ; Stearic acid, 
45 grms. ; “iso-oleic acid,” 25 grins.; liquid oleic 
acid, 26 grms. Elaldic acid would, therefore, apiiear 
to be the constituent of “ iso-oleic acid “ which 
partially reverts to liquid oleic acid on hydro- 
genation. 

My thanks are due to Drs. E. P. Armstrong and 
T. P. Hilditch for the interest they have shown in 
tills investigation. 

The Research Laboratory, 

Messrs. Joseph Orosfield and Sons, Ltd., 
Warrington. 


THE DETERMINATION OP NITROBENZENE 
IN COMMERCIAL NITROBBNZOLS. * 


BY CHAULES SIMPSON AND WILLIAM JACOB JONES, 

Introduction. 

At the present time it is usual to judge a nltro- 
benzol by its specific gravity and by the results of a 
distillation under fixed conditions. These tests are 
but rough guides, for the dinitrobenzenes, the 
mononitrotoluenes, and benzene counteract with 
regard to density, and, further, the boiling point 
of o-nltrotoluene is not greatly removed from that 
of nitrobenzene. 

The determination of nitrobenzene in commercial 
nitrobenzols by methods depending on reduction to 
aniline (Altmann, J. prakt. Chem. 1901, [2], 63, 370; 
Knecht and Hlbbert, Ber., 1903, 86 , 1554) fails owing 
to the fact that the chief impurities are themselves 
nitro-compounds. Moreover, these methods are 
lengthy and laborious, and are not comparable in 
accuracy with the method to be describe. 

The present method depends on the relation be- 
tween the freezing point and the percentage of 
nitrobenzene. The freezing point of the sample is 
detenhUied and the corresponding percentage of 
nltix)benzene is then either caleoU)^ b^r means of 


a given equation or read off from a graph. A 
determination takes only five minutes to complete. 

Method. 

To the nltrobenzol, placed in a test-tube, are 
added two drops of water, and the contents of the 
test-tube are well shaken to ensure saturation. The 
test-tube is then placed inside a slightly wider test- 
tube which is supported vertically in melting ice. 
In the inner tube stand a thermometer and a copper- 
wire stirrer. The thermometer used should be 
graduated in fifths or in tenths of a degree, and 
be 8tandardl.sed between 0° and 6° C. Failing a 
certified thermometer, one may be corrected for the 
purpose by means of melting ice (0°) and of freez- 
ing, wet, purified nitrobenzene (5*22° 0.) prepared 
ns hereinafter described. During the determination 
the stirring should be at the rate of about one 
up-and-down movement iier second. The thread of 
mercury in the thermometer will first fall and then 
suddenly rise. The highest point then attained is 
to be taken as the freezing point of the sample. 
In order to minimise the effect of lag, the ther- 
mometer should be tapped with the finger before a 
reading is taken. 

Purification of nitrohcnzenc. 

NitrolKmzol which conljiined 99-7% of nitrobenzene 
was re-dlstllled, and the distillate partly frozen. 
The crystals were mechanically separated from the 
mother liquor and allowed to melt. This process 
of alternate freezing and melting was repeateil 
until Uie freezing points of three successive pro- 
ducts, determined as described later, remained con- 
stant. The purified nitrobenzene thus obtained was 
found to be free from nltrothiophens. After satura- 
tion with wat(‘r It froze at 6-22° C. on the inter- 
national gas-tliermometer scale. After careful 
drying it froze at 5-70° C. on the same scale. These 
figures confirm those given by Hansen (Z. physikal. 
Chem., 1904, 48, 593.) 

Freezing points of nitrobenzene mixtures. 

Mixtures containing nitrobenzene and the sub- 
slances which are commonly associated with it in 
commercial nitrobenzols were prepared, and their 
fre^ezing points, after saturation with water, were 
determined. Tlie substances were carefully puri- 
fied beforehand. Table I., which sliows the results, 
gives Ihe percentage by weight of nitrobenzene 
present for various freezing points, each of the 
indicated impurities being present alone. Thus a 
mixture containing 95% of nitrobenzene and 5% 
of f/i-dinltrobenzene, after saturation with water, 
frcH^zes at 2*90° C. 

Table I. 


Weight Fi-eoziug points of binary mixturcH of nitro- 
% of lienzene with 

benzene Paraffin CSa CeHe j I 

100 6-22 5*22 6*22 6-22 6-22 5-22 5-22 

09 4-53 4-30 4-34 4*78 4-45 4-74 4 67 

98 3-85 3*43 3 48 4*35 3*69 4*25 4 14 

97 3*20 2*60 2 66 3*90 3*05 3-71 3*59 

96 2*62 1 92 1*90 3*42 2*43 3 18 3*06 

95 2 05 1 23 1 14 2 90 1*78 2*62 2-52 

94 1*53 0 53 0*34 2*41 111 207 2*00 

93 1*03 - 0*17 - 0*46 1*94 0*44 1*56 1-48 

92 0 54 -0 89 -1 26 1-47 -0 24 1*04 0^95 

91 0 04 - 1*61 - 2*08 1*02 - 0*94 0-52 0-36 

90 - 0*46 - 2*36 - 2*90 0*55 - 1*64 0-00 -- 0-22 

Application, 

Benzols used for nitration contain as imi^uritles 
toluene, aliphatic hydrocarbons^ tlkiophen, and.j 
carbon bisulphide. , Of these, under the coiidltio]^| 
of nitration, paraflns aud carlMm IMoulph^ 
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practically unaltered,* Unsaturated aliphatic 
hydrocarbons and thlophen are almost completely 
destroyed, and the products dissolve In the acids. 
Practically the whole of the toluene is converted 
into mononltrotoluenes, in the proportion of two 
parts of ortho- to one part of para-nltrotoluene. 
Unless the amount of toluene in the original benzol 
is large, it may be assumed that no fi*ee toluene 
is left in the product of nitration. 

For the sake of illustration we will assume that 
the benzol used for nitration is of fair quaUty, and 
that it contains per cent, by weight benzene 97*5, 
toluene 10, thiopheii 0*5, aliphatic hydrocarbons 
(mainly paraffins) 0-8, and carbon bisulphide 0-2. 
On nitration under the usual conditions about 95 
of the benzene will form nitrobenzene, about 2 will 
form dinitrobenzene, whilst about 0-6 will remain 
unchanged. Normally the amount of actually re- 
covered nitrobenzene will not represent 95% of the 
original benzol, but it will approach this figure if 
due allowance be made for losses during the nitra- 
tion. Thus assuming the normal nitration of a 
benzol of the given composition and no losses by 
volatilisation we can prepare Table II. 

Taking now the impurities present in the nltro- 
benzols to be in the proportions found in Table II., 
and using the results of Table I. we are enabled to 
draw up Table III. 

Where the original benzol differs considerably 
in composition from that here assumed, or where 
the conditions of nitration are very different from 
those here assumed, similar tables to the above, 
but applicable to the altered conditions, may be 
constructed on the lines Indicated. 

For all ordinary purposes the following equations, 
derived from the foregoing figures, will give 
the percentage of nitrobenzene, where C. denotes 
the freezing point of the nltrobenzol, saturated with 


water, and or the percental^ by weight of nitro:^ 
benzene in the nitrobenzoL 

(1) For the crude product of nitration, after wash-' 
Ing with water to remove acids aj=90-2-fl*87 U 

(2) For the crude product after removal of 
unnitrated benzene etc. by steam-distillation 
(P =89 0+211 1. 

(3) For distilled nltrobenzol a?~90 0+l*91 1. 

The present method is applicable to samples in- 
ferior to the above by simply mixing a known- 
weight or volume of the sample with a suitable 
amount of purified nitrobenzene so that the freezing 
point of the mixture is above 0° C. 


Table II. 

Composition of product per lOOj^arts by weight of 
the original benzol. 


• 

Parte by weight 

Constitueuta 

Crude 
product of 
nitration 
after 
washing 
to romovo 
acids 

Crude 
product of 
nitration 
after 
washing 
and 

removal of 
unnitrated 
benzene 
etc. by 
steam 
distillation 

Distilled 

nltrobenzo- 

Unnltratod benzene ... 
Paraffin 

Carbon biHulphide 

Nitrobenzene 

m-Dinltrobenzono 

o-Nitrotolnono 

P'Nitrotoluene 

0- 5 

0-8 

0-2 

149-8 

4 3 

1- 0 

0*5 

00 

0 0 

00 

149-8 

4 3 

10 

0-5 

0-0 

0-0 

0-0 

149-8 

0-0 

1-0 

0-0 

Total 

157-1 

156-6 

150-8 


Table III. 


Percentage by weight of nitrobenzene in 
the nltrobenzol ... 

100 j 

99 

98 

97 

96 

95 

i 

94 

93 

92 

91 

90 

(1) Crude product of nitration 

6-22 

4-69 

417 

3-66 

Freezi 

3-13 


nt "C 
2-06 

1-50 

0-94 

0-38 

-0-18 

(2) Crude product of nitration after re- 
moval of unnitrated benzene etc. by 
steam -distillation 

.5-22 

4-76 

4-30 

3-86 

i 

3-39 

2-92 

2-41 

1-88 

1-40 

0-92 

0-44 

(3) Dlstillod nltrobenzol 

5-22 

4-74 

4-25 

3 71 

3^iF 

2 62 

2-07 

1^55~ 

1-04 

0-52 i 

0-00 
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Annual Meetjng. 

‘PRODUCTION OF STBAM FROM LOW- 
GRADE FUEL. 

BY P. PABBISH. 

(This J., 1919, 234 t.) 


Wbitten Contributions to Discussion. 

Mr. F. M. Potter 
Reference is made to the best grate area, but 
I have not gathered figures which would enable 
one to calculate the author’s practice for fuel 
consumption per unit of grate area and equivalent 
evaporation from and at 212° F. per sq. ft. heat- 
ing surface. Based on my pre^nt Information, I 
would suggest that good practice Is obtained with 
coke breeze where the varying boiler load requires 
a fuel consumption of 2&— 30 lb. per sq. ft. grate 
area, the grate area for a 30 ft. x 8 ft. 6 in. 
hand-fired Lancashire boiler being reduced to 
30 sq. ft. This gives a mean evaporation at 04% 
efllciency of 6300 lb. of water per hour to 60 lb. 
gauge pressure, or 5900 lb. from and at 212® F. 
for the 30 ft. x 8 ft. 6 in. boiler (fuel 10,600 B.Th.U. 
I)er lb., feed water 130®, F.). The evaporation from 
and at 212® F. Is 6-2 lb. per sq. ft. heating surface, 
and the ratio of heating surface to grate area Is 
thus 960 : 30 = 3r6: 1. 

With the Wilton furnace, tests show a steam 
consumption by the jets of 8-7% of the total pro- 
duction. 

Has the author calculated the possible value of 
economisers on a plant using a low-grade coke 
fuel? The saving effected, as compared with a 
similar unit on a coal-fired plant, is less, but figur- 
ing on a minimum 7% efficiency with a cost per 
tube installed. Including accessories and setting, 
of £6, seventy-two 9 ft. x 4 t^ in. tubes per boiler, 
a rough calculation gives an annual saving on the 
fuel bill alone equivalent to 20% on the capital 
expenditure. On the credit side must also be added 
saving In wear and tear of boilers, value of steadier 
steam production under varying load, and reduced 
labour In that one boiler In a battery of 9 could 
.be closed down. The maintenance of a compara- 
tively high feed water temperature by a circulator 
would be necessary to prevent excessive condensa- 
tion from the flue gases with consequent corrosion, 
Nlcol (Electrician, January 24, 1919) publishes 
figures for the boiler range of the London Hydraulic 
Power Co., using coal slack and coke on the sand- 
wich system. Burning 30-6 lb. of fuel per sq. ft. 
of grate area with an equivalent evaporation from 
and at 212® F. of 6*22 lb. per sq. ft. heaUng surface, 
he obtains a boiler efficiency of 09-9% Increased to 
79*98% by the economiser. 

With the Wilton furnace practically the whole 
of the air is passed through the fuel bed, a low 
secondary air supply being admitted through parts 
in the firedoor. 

Mr. Norman Swindin:— 

Those who had expeih^^ with thd burning 
of coke breeSe and gaswofflr'Kftise in zdmaces 
of the Wilton .type can agree with the general 
of p^r. Yet notwithstanding the suc- 
. aps of the methods employed, the direct firing of 
^pere refuse (for the coke breese Supplied M a 
gasworks boiler is^nothlng else) in expensive boilers 
appears to be entirely wrong. I have experience 
^ a range of about 80 boilers fitted with the Wilton 
and I can confirm the fisare expressed 
in paper that at^^t^^ the foi^ia beeonieB a 


jets increase in size till they become mere open- 
ings for steam, and the firemen pile up their fires 
so that all the conditions for pix^ucer-gas making 
are present. This seems to point to the pressure 
gas producer as the instrument of combustion. 
Though at the moment it is difficult to recover 
ammonia from coke In a gas producer, extended 
use of this method of gasification would give the 
necessary experience. The supply of producer-gas 
of 140 B.Th.U. to a gasworks’ chemical works 
would serve to fire boilers for direct steam and 
also to run the gas engines. It is surprising how 
much good, clean, expensive gas is still used to 
pn gas engines. The gasworks do not seem to 
be able to get away from pure coal gas. 

Mr. Parrish supplemented his paper with the 
following remarks:— 

The suction at the shaft was 4 in. water gauge, 
at the main fiue | In., and the secondary air ports 
were under -ftr In. suction. The pressure in the 
primary air conduits was 4 In. and the products 
of combustion were In a state of equilibrium 
immediately above and adjacent to the secondary 
bridge. 

The term “ coal ” used In fig. 3 (p. 230 t) implied 
a content of 0'865 lb. of carbon. It was on this 
basis that the lb. of air per lb. of coal were 
calculated. 

Regarding the consumption of steam in connec- 
tion with the blasts, further determinations have 
been made with nozzles having an orifice 4 in. 



Steam (In gallons water) used as blast per hoQ^'. 

Steam oonsnmption of a Hn. jet. n 

Flo. 6. 

diam. These determinations are indicated in fi^. 6. 
The consumption of steam has been correlated with 
the evaporation of water, and fig. 7 (p. 828 x) 
furnishes these data. 

Experience of the operation of mechanical 
pyrites fines and spent oxide burners, which give 
rise to the formation of considerable dust, sug* 
gests that three conditions should ^ be compile 
with if the dust is to be effectively arreirted. 
In the first t^lace it Is essential to secure a 
wide disparity between the specific gravity of the 
dust particles add the gases In which these ai» 
suspended, and this ’^n only be effect^ by in- 
sulating the flues aim dust chambers, so as tdv 
prevent the dissipation of heat, thereby 
attenuated, or sp^flcally light, gases, 
of the dust . particles under th^ ^ 
facilitated. In the second place ^It til ; 
that the dust chamber should r" 

a that 
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gases should not exceed four lineal feet per second. 
It might he advantageous to Interpose a dust cham- 
ber, desired on the above lines, between the main 
flue and the chimney stack in order effectually 
to overcome the nuisance arising from drift. 

The Lancashire boilers referred to in the paper 
hre each 27 ft. x 8 ft. with varying grate areas. 
It has been found that 20 s(i. ft. of grate area 
per boiler affords the best results, and this is the 
standard to be uniformly adopted throughout 
the whole installation. The evar)oration from 
and at 100° C. is 400 gallons of water per 
hour during ordinary working, and the evaiwra- 



Chart showing steam consumption on blasts In 
relation to gallons of water evaporated per hour. 


Fio. 7. 

tion of water per pound of fuel during the last 
three months has been 5-48 lb. This is equivalent 
to a consumption of fuel of 30 lb. per sq. ft. of 
grate area. As regards fuel consumption ixjr unit 
of grate area in relation to lioating surface per 
sq. ft. based on an evaporation from and at 100° C., 
the figures are 855 : 30 = 28-5 : 1 . Calculations as to 
the possible value of economisers on a plant using a 
“ low-grade coke ” are misleading in the absence of 
full details as to the characteristics of this par- 
ticular fuel. The porosity and degree of fineness 
of the fuel play an important part In this con- 
nection. The wistlora of adopting economisers In 
conjunction with boiler installations using coke 
breeze is doubtful. It Is feared that dislocation of 
the normal operation of the scrapers of the econo- 
miser would ensue, unless an efficient dust chamber 
fbr arresting drift and flue dust were provided. 
The provision of a dust chamber would increase 
the capital outlay and augment radiation losses, 
and, having regard to these factors and the initial 
capital cost of the economiser tubes, the author 
would hesitate to recommend the adoption of such 
additional jflant. In giving expression to the latter 
view the author Is not oblivious of the advantages 
of economisers when coupled to holler Installations 
using a suitable quality of fuel. Several years’ 
experience of the working of the Wilton forced 
draught furnace leads the author to the view that 
the adoption of some suitable provision for the 
admission of a readily controllable supply of pre- 
heated secondary air would be distinctly advan- 
tageous, as compared with ®e IntPoduetlon of a 
cold suM?ly dt seconda,ry alt t^hi^o^ th^ pdnto 
tlons of the door as obtains at preset " " ^ i* 
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Meeting held at ^Newcastle on April Otft, 1919. 


DU. J. T. DUNN IN THE OHAIR. 


DETERMINATION OF OXYGEN AND 
NITROGEN IN ELECTRIC WELD METAL. 


BY J. H. PATERSON AND H. BLAIR. 

Within recent years rapid progress has been made 
with a method of welding steel and iron, in which 
the operation is effected by means of the heat 
derived from an electric arc. In one of the most 
promising modifications of this method, the work 
to be operated on is made one pole of the arc, and 
a piece of iron wire held in a special holder is made 
the other pole. On striking the arc, the iron wire 
melts and falls on the fused surface of the work, 
making, under the proper conditions, an excellent 
junction. The metal thus deposited in the weld 
has unfortunatcdy been found to be faulty in its 
mechanical properties, being wanting in toughness 
and ductility, and numerous modifications of the 
process have been devised to produce weld metal 
which shall be free from, these defects. These 
modifications consist, in practically all cases, in 
wrapping the wire or electrode with some material 
which melts with the electrode and floats on the 
top of the weld metal, thus protecting It from 
atmospheric oxidation, and by retarding the rate of 
cooling, producing a better crystalline structure. 
In some cases a deoxidiser, such as aliiniinium or 
magnesium, is applied to the wire electrode between 
the metal and the coating. Practically every con- 
ceivable fluxing material has been patented as a 
suitable coating for electrodes. 

As the supposed benefits of these flux-covered 
electrodes are based on very unconvincing 
mechanical tests only, it was felt that a thorough 
investigation of the comiK>8itlon and properties of 
weld metal was necessary before the advantages or 
disadvantages of the various fluxes could be decided 
upon. The following account deals with the 
methods found necessary for determining the 
quantities of oxygen and nitrogen which are always 
present in weld metal, no matter what process has 
been used. 


Determination of nitrogen , — The accurate deter- 
mination of this element in iron and steel has been 
the subject of much investigation and discussion, 
although the methods advocated by Braune ^ in 1908 
have not been much improved upon. In comment- 
ing on the titration method of estimating nitrogen 
as ammonia, De Osa* suggested that some of the 
nitrogen might be converted into oxygen com- 
pounds instead of into ammonia when dissolving 
the metal in acid. He proposed therefore that, after 
the ordinary ammonia distillation, zinc should be 
added to the Tlistillatlon flask and the operation 
repeated. Tschischewski’ objects to this on the 
ground that the zinc reduces nitrogen compounds 
contained In the acid used for dissolving the metal. 

As in all welds oxygen and nitrogen exist in com- 
paratively large quantities, and ‘probably, to a 
certain extent, in combination with one another, 
the possibility of missing some of this nitrogen 
becomes very great. The authors have found that 
by carrying out the distillation with a zinc-copper 
couple in the alkaline liquid, about 40% more of 
ammonia is obtained than when it is dispensed with. 
Any ammonia obtained by the reduction of nitrogen 
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compotmdfl In tlie liydroohlorio acid is of course 
allowed for by carrying ont comparative blank dis- 
tillations with the reagents employed in the actual 
process. The determination is made in the follow- 
ing manner '2*6 grms. of the sample is dissolved 
in cold hydrochloric acid and then digested on a 
hot plate till any black residue which may be visible 
has disappeared. The solution is then neutralised 
with caustic potash, and a measured excess (about 
3 grms.) added. One or two pieces of zinc which 
have been coated with copper and carefully washed 
are then added and the mixture distilled, over a 
large naked flame, into ^/20 sulphuric acid. The 
mixture boils freely and shows no tendency to 
bump^ or splash. The partially neutralised acid is 
titrated back with ^/50 potassium hydroxide, using 
methyl orange as indicator. A comparative blank 
experiment is made from time to time, using pure 
iron turnings which have been strongly heated for 
some time in a current of hydrogen, and which may 
be assumed to be free from nitrogen. 

Determination of oxygen .— determination 
of small quantities of oxj^gen in steel by 
passing carefully purifled hydrogen over heated 
drillings of the sample is recognised as btdng i)er- 
fectly accurate and the metlioil calls for no 8i)ecial 
comment. In dealing with steel containing both 
oxygen and nitrogen, however, it was felt that 
error might be introduced through some of the 
nitrogen being reduced to ammonia and being 
absorbed by the phosphorus pentoxide tubes. An 
experiment was consequently performed in which 
hydrogen, carefully purifled as described below, 
was passed over a quantity of drillings of weld 
metal heated to 850° 0. in a silica tube. Appreciable 
quantities of ammonia were produtted, especially at 
the beginning of the experiment. In all determina- 
tions of oxygen, therefore, the ammonia thus formed 
must be estimated and deducted from the total in- 
crease in weight of the absorption tulx* in order to 
obtain the true weight of water formed. This is 
accomplished by placing between the combustion 
tube and the absorption tube a small guard tube, 
containing about .3 grms. of i)hosphoruH iKuitoxide 
held in place by two plugs of glass wool. This 
tube is weighed along with the absorption tube both 
before and after the experiment. It is then 
detached and the contents washed into a distil- 
lation flask, made alkaline with caustic potash, and 
the ammonia determined by the distillation 
method. An alternative and accurate method is to 
place a fresh quantity of drillings in the combustion 
tube and to absorb the ammonia formed in A/50 
sulphuric acid, determining the amount produwd 
by back titration. The former method is to be 
preferred, however, as it gives the nitrogen figure 
for the sample in which the oxygen is determined. 
The details of the actual method are as follows 
Electrolytic hydrogen is passed through a tower 
filled with soda-lime and a wash-bottle containing 
strong sulphuric acid. From thence it is carried 
into a silica tube filled with fine iron borings and 
heated to bright redness in a tube furnace. Here 


dry drillings quickly introduced in a silica boat. 
From 3 to 6 grms. was the quantity usually 
employed in the experiments. The tube is heated 
again to 850° 0. and the removal of the oxygen 
is complete in 80 minutes. The ammonia 
absorbed by the guard tube is determined as 
previously described, and the quantity deducted 
from the total increase in weight of the U-tube. 

It has been found very dlflQcult in practice to get 
strictly concordant results from the same euimples. 
Investigation showed that If any given sample of 
drillings be Hei)a rated Into three portions, viz,, 
coarse drillings, fine drillings, and powder, each 
portion differs greatly in oxygen content from the 
others. Thus a sample of weld metal gave the 
following oxygen figures on analysis r—Coarse drill- 
ings, 0 07.5%; fine drillings, 0-190%; dust, 0'()80% ; 
complete sample, 0‘342%. 

It is evident from the microscopic examination of 
electric welds that there are considerable quantities 
of non-metalllc Inclusions in every weld, particu- 
larly when a flux-covered wire is used. Analyses of 
some large slag inclusions from a flux-coated elec- 
trode show that they contain 0 — 0*5% of oxygen, 
which is removed as water when the material is 
heated in hydrogmi. Inclusions consisting of iron 
oxide particles contain, of course, still larger quan- 
tities. 

It follows, therefore, that no matter how the^ 
samples are taken, the quantity of oxygen found 
must include a certain amount which will have little 
or no effect on the mechanical properties of the 
metal. Chemical analysis must therefore always 
be supplemented by microscopic examination of the 
sample. 

Analysis of weld metals. 

In order to determine the effect of the composi- 
tion of the electrode on the oxygen and nitrogen 
contents of the weld metal, welds were made under 
as nearly ns possible identical conditions with six 
different steel wires of the following composition : — 


Electrode 

Carbon 

Man^fancBO 

Silicon 

Nickel 


/o 

% 

0-681 

% 

% 

A 

0-103 

0-03 


13 

0 06 

0-56 

0-045 

0-088 

a 1 

! 0120 

0-60 

0-05 

— 

D ! 

0112 

0-244 

0-053 

— 

E 1 

0059 

0 016 

— 


F 

0057 

0-605 

0-045 

— 


The weld metal was laid on the surface of a flat 
plate and, after cooling, the surface was ground 
off and the samples taken for analysis. It is im- 
portant to note that weld metal laid in a groove 
(the \isual condition when making a weld) con- 
tains less oxygen than metal laid on a flat plate. 
This is to be attributed to the difference In the 
surfac-e areas expose^l to atmospheric oxidation. 

The percentage of oxygen in a weld made with 
any one kind of electroile has been shown by one 


any trace of oxygen contained in the gas is reduced 
to water. The gas then passes through two U-tubes, 
the first containing glass wool saturated with strong 
sulphuric acid, and the second phosphonis 
pentoxide. The purified gas is then passed into the . 
reaction tube. Roth silica tubes are closed with 
rubber stoppers, which are protected from the heat 
of the centre of the tube by plugs of asbestos 
ignited in hydrogen. 

Before carrying out a determination the apparatus 
Is swept free of air and then both tubes heated up 
to the full temperature for about 90 minutes in a 
Slow stream of hydrogen. If the absorption bulbs 
are how attach^ they should show |io 

in weight aft^ the gM has p(M!#d, iot an hour 


of the authors * to decrease rapidly as the current 
strength Is increased and hence as the rate of 
deposition of the metal is Increased. It is there- 
fore interesting to note that under similar con- 
ditions of current density the more rapidly melting 
electrodes (as shown by th() quantity K) produce a 
weld metal with more oxygen in it than those WhlOh 
deposit slowly. A notable exception, however^ la 
electrode F, which shows the fastest speed and .i^iiT 
tains the least ox 3 ’gen, a condition possibly btoug^ht 
about by its high carbon content. A probabte 
planation of this fact Is that the fastest e^etMdes 
have the lowest melting points and hehbe>te!DC^ 
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liquid and capable of absorbing atmospheric oxygen 
for the longest periods. 

The high percentage of nitrogen contained in the 
weld metal and the comparative uniformity of the 
amount is of great interest. It is a generally 
accepted fact that molten iron is practically un- 
acted upon by atmospheric nitrogen, and when it is 
remembered that the maximum time that the weld 
metal remains molten is about thirty seconds it 
will be understood that the reaction which does take 
place must be a powerful one. Andrew,* by heating 
* Iron for long periods in an atmosphere of nitrogen 
at very high pressures, succeeded in producing 
alloys containing 0-3% of nitrogen, but the con- 
ditions in the case of weld metal are not at all 
comparable. 

In 1911, R. J. Strutt • found that under the In- 
fluence of a high-tension discharge, nitrogen 
became chemically active and would rapidly com- 
bine with metals such as sodium, magnesium, and 
calcium at ordinary temi)oratui*es. Numerous 
workers have since investigated the phenomena 
connected with active nitrogen, and among others 
Koenig and Blod^ showed that it could be pro- 
duced when nitrogen was drawn through a direct- 
current arc. These investigators also showed that 
a highly active form of oxygen was produced in 
the direct-current arc, differing from ozone. It is 
probable, therefore, that the high percentage of 
nitrogen found in all weld metal is due directly to 
the exposure of the metal, while molten, to active 
nitrogen produced by the arc. 

The conditions under which the nitrogen exists in 
the weld metal are of the greatest interest, but much 
further work requires to be done before dogmatic 
explanations can be given. When weld metal is 
‘heated ^as already explained) to about 850° 0. in 
a cttftfbnt of dry hydrogen a proportion of the 
hltllmen is given off almost immediately, some as 
ammonia, and «Une apparently as uncombined 
nitrogen. Thus a weld metal containing 0-095% of 
total nitrogen when heated for thirty minutes In 
hydrogen gave off 30-5% of the element as ammonia 
and the residue on analysis still contained 231% 
flowing that 40*4% had escaped as uncombined 
nitrogen. 

A weld metal containing 0 081% of nitrogen was 
heaM in hydrogen for thirty minutes, when It gave 
Off of its nitrogen as ammonia. On heating 
20 longer it gave off 7-4% more as 

rerfdne still contained 17-3% of the 
nlti^n. difference of 28‘4% of the nitrogen 
therefore hare been given off as nncombined 
nitrogen. It is not imreasonable to suppose that 
the nitrogen exists in the metal In two forms, one 
form intimately related to the oxygen content, and 
4^ other as a solid solntlon of Iron nitride. 


New York Section. 


Meeting held at Chemists* Club on May 23rd, 1919. 
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SHIPPING CONTAINERS. 

BY 0. P. BEI8TLE. 

This paper deals with the origin and present 
status of the efforts of the Bureau of Explosives 
to promote safety in the transportation of 
dangerous articles through improvement of shipping 
containers. The Traffic Department In prescribing 
freight rates stated in a very general way the 
type of container that would be acceptable for 
different classes of freight. It was not practicable 
to go Into much detail In prescribing these con- 
tainers. The absence of detailed specifications 
made it possible for shippers to present and have 
their shipments accepted at the freight stations, in 
almost any type of container. The active competi- 
tion between railroads made it difficult, if not 
impossible, to apply restrictions which would result 
in the refusal of Improperly packed freight. Loss 
and damage occurred as a natural result and the 
railroads bore the financial burden. What this 
burden amounts to at the present time is shown in 
the Annual Reports on the Statistics of Railways In 
the United States. In the analysis of operating 
•expenses under Item “Loss and damage, freight,” 
the following figures are given 


Year ending 
Jane 30th 

Carrier 

Loss and 
damage, freight 

Per cent, 
of total 
operatiag 
expenses 

1016* 

Claes I., II„ 
III 

922,788,898 

1029 

1915 

I., II., ra. 

29,942,828 

1-461 

1914 

I., II. ... 

33.071,219 

1-555 

1913 ... 

I., II. ... 

30,886,454 

1-451 

1912 ... ... j 

L, II. ... 

24,639,852 

1-237 


* Latest available. 


Note. — C lass I. carriers are those haTl:^a:^iial opeim- 
tlDg rovennes above tl, 000.000. In 1016 Oim I. carriers 
oTOrated over 230,600 miles and Class 11. operated over 
18, 000 miles of railroad hi the United States. 

The materials classed as dangerous to the Begii* 
latlons of the Interstate • Commeree C<mimiinrtoii, 
mna eausihg the heaviest losaes during tlm 
; lb ahowh by of ^ 
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Gasbline, causing 101 fires and a loss of 1^1,000 

Alcohol, „ 

39 

n 

145,000 

Nitric add, ,, 

158 

M 

108,000 

Matches, ,, 

Liquefied pet- 

89 

)» 

61,000 

roleum gas, ,, 
Nitrate of 

2 


45,000 

soda, ,, 

' 5 


28,000 

26,000 

Omde oil, ,, 

11 
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Policy of Bureau of Explosives, 

The aim of this policy, established when the 
Bureau began Its work in 1907, was to form a part- 
nersliit with the shipper for the purpose of pro- 
moting safety in the transportation of his product. 
The principal object of this partnership was to 
impress upon the shipper his share of responsi- 
bility for this promotion of safety, and to give him 
corresponding opportunity to meet that responsi- 
bility. By this plan he had a voice In framing 
specifications to govern ’ the design and construc- 
tion of his shipping container, as well as the rules 
to govern both the oarrier and the shipper in 
marking, describing, and handling these shipments 
during transit. On account of the greater danger 
involved, work was directed first toward the trans- 
portation of explosives. The containers used for 
this purpose were wooden boxes for high explosives 
and metal kegs, for black powder. An exhaustive 
series of tests was planned and carried out at the 
Altoona yards of the Pennsylvania Railroad. 
Packages containing sand and loaded in freight cars 
were subjected to various degrees of rough treat- 
ment to represent the shocks liable to occur in rail- 
way operation. When a freight car travelling at 
five miles per hour is allowed to strike a solid train 
of loaded freight cars at rest, the force tending to 
produce a movement of lading along the floor of 
the car amounts to not less than five pounds for 
each pound in the weight of the package. For 
example, 240 boxes of high explosives weighing 
68 lb. each, develop under these drcumstances a 
tendency towards relative movement which can be 
stopped only by a force equal to 6 x 68 x 240, or 
69,000 lb. 

After a careful study, plans for loading and 
bracing these explosive packages In cars were 
worked out in detail and published In B. B. 
Pamphlet No. 6a, which Illustrates by drawings and 
phpt^raphs the best loading and bracing methods. 
The wooden boxes and metal kegs in use at that 
time for these shipments were subjected to careful 
tests to ascertain their resistance to end and side 
pressures. These resistances were strengthened as 
much as was possible under the conditions that had 
to be met. As a final result of this standardisation 
v^ork we have been able to reduce the property loss 
doe to the annual shipment during normal times 
of about six hundred million pounds of explosives, 
to an average of about 130,000 a year. This loss 
during 1907, the first year covered by statistics, 
amount to 1600,000. During the same year fifty- 
two people were killed and eighty injured by ex- 
plosions in transit. These figures have been 
reduced so that it is now exceptional when a life is 
sacrificed by the transportation of explosives 
throughout the United States and Canada. 

Our invitation to manufacturing shippers of 
: dangeroiis articles throughbut the„United Stf^tes to 
co-o]^rate with us in this imporrant work has met 
with most generous response. Where these shippers 
were already organised for other purposes Into 
soeietlea or associations, the full weight of the 
^ of hssociatlohs 

t itera 

‘had 



requiring solution. In no case has this co-operation 
been more generous or effective than in the case of 
the Executive Committee of the Manufacturing 
Chemists’ Association, under the chairmanship of 
Mr. Henry Howard of Boston. 

We have made very satisfactory progress in 
standardising the shipment of explosives. The 
natural benefits to be expected from such standardi- 
sation are referred to in the following quotation 
from the Annual Report of the Chief Inspector for 
the year 1918 : 

“ Our military program, adopted early in 1918, 
called for a production in one year of about two 
billion pounds of explosives for military use, and 
for the production of poisonous liquids and gases at 
a maximum rate of about 200 tons per day. The 
actual production attained under this program 
cannot be stated at this time, but it is known that 
for most of tlie year preceding the signing of the 
armistice, the monthly production of military ex- 
plosives exceeded eighty million pounds, or more 
than two thousand carloads of 40,000 pounds each 
per day. These explosives moved to the loading 
plants where each carload of explosives produced 
not less than five carloads of explosive projectiles. 
Allowing ten days for the average movement to 
destination, and considering less-than-carload ship-: 
ments as well as carload shipments, a conservative 
estimate shows that the railroads of the iThited 
States during the busy months of 1918 had at all 
times not less than fifty thousand cars in transit 
on Government business and bearing the explosive 
placard. This was in addition to the average of 
five thousand cars in transit to meet the normal 
commercial demand, and our estimate does not 
include the cars bearing military explosives in 
Canada. In meeting this abnormal demand only 
11 accidents of all kinds occurred in the transporta- 
tion of explosives during 1918, only four persons 
were injured, only one life was lost; and ttie total 
property loss was only $33,238. Of these results 
the only one chargeable to war material was the 
loss of one life, which occurred in Canada. 

This excellent record is due, primarily, to the 
general use of standard packages and of standard 
methods of loading, blocking, and bracing the 
packages in cars. Such standardisation is secured 
more readily for explosives than for many of the 
other classes of dangerous articles on account of 
the relatively small number of shippers of ex- 
plosives, and their very general appreclatio|i of 
the necessity for strict compliance with the^r^la- 
tions. The record should ^ an object g^Osson to 
shippers of other dangerous articles^ to 
operating officials of railroads, /l^ese o&er josses 
can and should be reduced by the same attention to 
construction of containers, loading of packages, 
and handling of cars. The efforts of the Bureau of 
Explosives must be reinforced, however, by stronger 
measures if progress in this direction is to be 
accelerated.” 

Effloienoy in shipping containers: A prohlem in 
mechanical and chemical engineering. 

The problem of securing safe transportation in- 
volves nume^us factors. The nature of the 
material to be shipped must be considered with 
respect to the results liable to follow tfom leaka^ 
from i^ipping containers. In some ca^s only^the 
loss of the material is Involved, while 
disastrous fires involving the loss pf iau<^ 
tional property may result, either by 
the exposure of leaking matertkj 4ad 

moisture, or by ignition of Infbain^tQkbte: 

In some cases the material ^ 

cheihi<iay^f : 0^^ -tb^,; M ^ 

well <u 
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explo^oxui have occurred from this cause. While 
^pm the standpoint of safety the bottom valves on 
tank cars are undesirable, it appears impracticable ; 
to eliminate them, owing to various commercial j 
considerations. 

Steel barrels and drums. 

The specification steel drum required for inflam- ! 
mable liquids serves the purpose admirably; 
failures in this container generally result from too 
long service, porous bungs, or improper gaskets. 
Ordinary cast-iron bungs are often sufficiently 
porous or flawed to permit leakage through the 
metal. This is more noticeable with light and 
volatile liquids, such as gasoline or ether. The 
remedy is to use steel bungs, or to subject all cast- 
iron ones to severe tests for porosity before use. 

Difficulties with these metal drums may be 
divided into three classes: first, poor welding; 
second, closing devices; and third, corrosion and 
rough handling. Poor welding can ordinarily be 
controlled by the most careful suiK?rvision of the 
manufacture. An air test of 15 lb. is prescribed for 
each package, but small holes may be covered with 
scale or closed by oxide so that leakage will 
develop after use. Such a test made before each 
shipment, eai)ecially if the package is hammered 
with a wooden mallet along the chime and side 
weld, would eliminate practically all chance of 
leakage due to defective welding. The apparatus 
and test would not be very expensive and would 
probably pay in the case of a large shipper, for the 
railroads are fast coming to the conclusion that 
claims on leaking packages should not be paid 
unless injury actually occurs In transit. A small 
shipper can get fair results by laying the package 
on its side after filling, and allowing it to remain 
for several hours and examining for leakage while 
'hammering with a wooden mallet along the chime 
and side weld. Bepalring of leaks by soldering 
does not pay in the long run and should not be 
allowed. They should be welded. 

The efficiency of closing devices can be easily con- 
trolled by the purchaser, even if the manufacturer 
is careless. All that is necessary Is a careful and 
intelligent Inspection of packages upon receipt, and 
the use of a new gasket at each shipment. Bungs 
when screwed in about three-quarters of the dis- 
tance should show a fairly close fit in the threads, 
otherwise they will soon strip. The thread in the 
bung-hole should have at least five complete 
threads and that on the bung should be sufficiently 
. long to engage in all of the five threads In the 
’Ibung-hole. Cast-iron bungs should never be 
' .accept^ Bungs should screw up to an even bear- 
; ing gaskets are removed. Gaskets should be 
ay&at in. thick by § in. wide. 

TOe use of a proper gasket is essential to tight 
closure of drums. The material from which the 
gaskets are inade must be chosen with regard to 
the material to be shipped and also to the physical 
qualities, such as hardness, durability, and 
elasticity. Satisfactory gaskets may be made from 
numerous materials, such as hard fibre, leather, 
rubberised asbestos, etc. One of the principal 
Clinses of fhilu^ in gaskets is the fact that they 
are need too often. It would probably be a safe 
rnlb to require that no gasket shouf^ be used more 
than oncai 

, Wooden 

The transportation of dangerous articles* in 
wooden barrels and kegs will always result in acci- 
dents, especially in connection with the lighter 
Inflammable liquids and the more dangerous 
Inflammable solids. The troubles lie principally in 
tho inherent liability to leakage of barrels of the 
tight variety and sifting of gmtents throui^ mcks 
'inj^ . ■ 

The riiipment of alcohol in woc^h 
resulted iy comparatively large jU>sse«l♦^;wwSP®'' 


to the original weakness of. the package, thm 
accidents are due to shippers using second^hana 
barrels without properly re-coopenng them, or 
barrels which do not come up to the standards 
prescribed. Faulty methods of loading may also^ 
contribute to the losses, since these packages are 
especially susceptible to damage through shock. 

For new barrels the user is urged to require the 
manufacturer to certify that his product complies 
with the specifications and to mark them to show 
such compliance. This responsibility placed upon 
the manufacturer of the package will secure some 
improvement. For second-hand barrels only the 
most careful re-coopering should be allowed and 
care should also be taken that only those barrels 
complying with the specifications on original manu- 
facture should be used for the dangerous articles. 

The shipment of potassium permanganate, the 
chlorates, and similar articles in slack barrels and 
kegs is also giving some trouble. If these accidents 
continue it will probably be necessary to limit these 
articles to metal containers. The present con- 
tainer, the slack barrel, is dangerous even after 
the contents are removed and there have been some 
fires caused by their use as second-hand packages 
for other articles. ' 

Failures of shipping containers for Inflammable 
liquids have often been due to overloading the con- 
tainer and the expansion due to rise in temperature. 
To determine the safe limit It Is necessary to 
know the co-efficient of expansion of the liquid and 
the maximum temperature range to which it may 
be subjected in transit or storage. The maximum 
temperatures to which shipments may be subjected 
in transit Is probably about 110® P. in this section, 
while in the south-west it is approximately 
120° F. Generally the more volatile and lighter 
liquids have the higher expansion co-effidont. 
Gasoline has a much higher co-efficient of expansion 
than kerosene and heavier oils, and the amount of 
free space In the container sufficient for such ship- 
ments is quite inadequate for gasolines, especially 
those of higher spedfle gravity. 

Inflammable solids. 

The principal requirement for shipping con- 
tainers of inflammable solids is the exclusion of air 
or moisture. Contact with air causes spontaneous 
oxidation with many of those substances, and often 
with suffldent degree to cause Ignition. The 
degree of activity varies with these materials and 
the attendant hazard of exposure to air is In 
proportion to this activity. Phosphorus, metallic 
sodium, fused sodium sulphide, cobalt teslnate, and 
matches are included In the class of ** inflammable 
solids.’' 

The shipping containers for phosphorus com- 
monly consist of sealed tin cans containing the 
phosphorus submerged In water; these cans are 
shipped In wooden boxes. This type of container 
has been satisfactory in direct shipment from 
factory to consumer. Where the material has been 
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fit g Afa in heavy ate^l drams tightly closed. 

Smaller shipments are packed in hermetically 
flealed tin cans, packed in boxes, also immersed In 
oil in glass bottles surronnded by tin cans, the 
entire inner package being placed In a wooden box. 
Carload shipments are also made with the sodium 
cast solid in sheet-iron drums, such as used for 
caustic soda. This package, while satisfactory for 
inter-plant shipments in solid carloads, is not per- 
missible in L.O.Ij. shipments, or for general use. 

Fused sodium sulphide is required to be shipped 
in tight iron drums, as when in wooden barrels it 
is liable to spontaneous heating and ignition, parti- 
cularly in hot and damp weather. Crystallised 
sodium sulphide Is more hazardous. 

“ Strike anywhere ” matches, while not liable to 
ignition owing to exposure to air, require a tight 
package for the reason that if the matches are 
accidentally ignited in a tight package, the tire is 
almost immediately smothered for lack of air. 
The present shipping containers for matches are 
wooden or fibre-board boxes. These containers 
quite generally smother any fire started in the 
matches. However, if the outer package Is defec- 
tive or is broken by rough handling, any fire 
started is likely to spread throughout the package 
and to adjacent packages. 

The ordinary strike-anywhere match is extremely 
sensitive to friction. It Is in fact more readily 
Ignlt^ by friction than any commercial or military 
explosive. Decrease of the losses in transportation 
may be sought either by the use of a shipping con- 
tainer more nearly air-tight, such as a metal-lined 
wooden box, or by noticeably decreasing the sensi- 
tiveness of the matches themselves. In order to 
determine the relative sensitiveness of the matches 
a special friction test apparatus has been designed 
and put into use. 



In this apparatus an alundum cylinder, 8 inches 
long and li inches in diameter, is held in a hori- 
zontal position on a slide moving in a direction 
parallel to its axis. ' The slide and cylinder are 
moved forward 2 Inches by the pull of a fiOfi-grm. 
weight falling through a distance of 6 Inches. 
The match to be tested is held so that the match 
head touches the top surface of the cylinder, and 
the match stick is vertical. The match is held in 
;a socket which can give an adjustable pressure 
of from 10 to 200 grms. on the match headi' The 
test Is made to determine the least pressure which 
Will cause ignition of the match h^d during the 
Scinch movement. . 



sitim chlorate, and others of less activity and 
hazard. Sodium peroxide is inherently the most 
hazardous of these compounds, but, owing to the 
effectiveness of the containers— tight steel drums 
or tight tins packed in wooden barrels or boxes— 
very little difficulty has been experienced In ship- 
ments. Barium peroxide formerly caused numerous 
fires, accompanied by heavy losses. At that time 
shipments were made in heavy and apparently 
tight wooden barrels. The barium peroxide was 
in the form of a fine but heavy powder. This 
powder In small quantities worked through the 
joints in the barrel, and it was found that friction 
of this powder between dry wooden surfaces 
readily produced fire. As a result of this investi- 
gation steel containers were required for ship- 
ments, and since this type of container has been 
used no fires have been reported in these shipments. 
The loss of the steamer “ Volturno ” by fire some 
six years ago is believed to have been caused by 
the ignition of barium jperoxide shipped in wooden 
barrels. 

Potassium permanganate and potassium chlorate 
are now shipped in wooden barrels or kegs. This 
practice is not entirely siitlsfactory, for there is a 
chance of fires being caused by friction if the con- 
tents escape from the package. Also if the' chlorate 
gets in a fire it occasionally causes quite severe 
explosions. A series of explosions of chlorate 
occurred in connection with a warehouse fire in 
Jersey City about eighteen months ago. un- 
expected risk pertaining to wooden containers for 
chlorates has recently been noted. Fires have been 
caused by shipments of metal and hardware in 
second-hand chlorate kegs. The inner surface of 
these kegs was slightly encrusted and impregnated 
with sodium chlorate. The friction of the metel 
pieces against the chlorate-impregnated surfiice 
started the fires. Immediate discovery and control 
of two fires disclosed definitely the cause. It is 
quite possible that other fires have been caused In 
this manner, and that the cause was never deter- 
mined. 


Corrosive liquids. 

The shipping containers used for corrosive 
liquids consist principally of tank cars, steel 
drums, glass carboys, and glass bottles. For sul- 
phuric acid and mixed nitrating acid the tank car 
Is very satisfactory and the steel drum reasonably 
so. The glass carboy at its best is a fragile 
package. Sulphuric acid of 92 lo 96% strength has 
but slight effect on iron or steel, but oleum has 
a much more marked ‘Effect, not uniform^ ’over the 
surface, but causing irregular pitting. Tmi^^may 
be due to local impurities In the metal, but ':it Is 
quite pronounced in the grade of steel us^ in 
making steel drums. Owing to the proposed devel- 
opment of air nitric acid plants, it is desired 
to ship strong nitric acid in tank cars with the 
minimum mixture of sulphuric acid which will 
serve to protect the steel from undue corrosion, 
go fhr as is known, the least amount of sulphuric 
acid which has been successfully used for this pur- 
pose has been approximately 16% by weight of the 
total mixed acid. The corrosion of the steel d^nds 
not only on the amount of sulphuric acid, but also 
on the amount of water In the mixture. Investlga- 
Uons on this subject are still Incomplete. The ship- 
ment of nitric acid* has been the cause of heavy 
losses, not only of acid but also of equipment Thei» 
shipments must necessarily be made in glass 

While the glass Is not affected by ttte licid, 
frequent fires have occurred owing to the breakage 
of the carboys. The glass carb<^of the m capa- 
city, about 12 gallons, is 

wlth^e best available paekii|g la cimslder- 
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regulations require that no material, such as hay, 
straw, or similar combustible material should be 
used as packing for nitric acid carboys. The 
packings most used are mineral wool, and the so- 
called “ Stahl ” packing, which consists of four 
grooved vertical wooden strips whose elasticity 
serves as the cushioning agent. While both of 
these packings are safer than hay for nitric acid 
■carboys, nevertheless numerous fires have occurred 
in shipments in both types of these carboys. 

It is desirable that a carboy box for nitric acid 
should have a metal or other liner that will hold 
the acid after the carboy is broken, and not permit 
it to come in contact with the wooden boxes, or 
the wooden floor and lining of the car. As yet 
«uch a shipping container has not been developed 
to a commercial stage. 

In the development of the carboy and its con- 
tainer it was necessary to determine accurately 
the resistance of the various combinations to severe 
stresses. In railroad transportation observation 
has shown that packages receive their greatest 
stresses in a direction parallel to the length of the 
■car. These stresses are due to coupling, switching, 
and sudden stops in train oi^ration. The straight- 
sided carboy now in use is naturally more resistant 
to vertical stresses than to lateral ones, hence the 
freight car and the carboy make a combination in 
which the greatest stress comes on the weakest 
part of the carboy. As far as possible the packing 
serves to overcome tills inherent weakness of the 
package. 

Boxed carboys filled to the shoulder with water 
are tested to destruction by both vertical and 
lateral impact. The vertical impact is obtained by 
dropping the carboy on the bottom on a concrete 
floor. The lateral impact is obtained by suspending 
the carboy so as to act as the weight on a fourteen- 
foot pendulum. The carboy strikes laterally 
against a vertical wall just beyond the bottom 
point of swing. The amount of Impact is deter- 
mined by the vertical component of the arc through 
which the carboy swings. In making this test it 
is necessary that the carboy be swung so that the 
face of the box is exactly parallel to the vertical 
wall, otherwise the box will not strike squarely and 
the test will be misleading. 

Considerable difllculty has been cnu.sed at times 
by the bursting of nitric acid carboys from internal 
pressure, due to expansion of the acid by heat or 
decomposition by light. Experiments showed that 
with tightly closed bottles of nitric acid filled to 
90% of capacity, and exposed to direct sunlight, 
a pressure of 17 lb. per siiuare inch developed in 
three days. A considerably lower pressure was pro- 
duced by diffused daylight, and practically none 
In the absence of light. These tests showed the 
necessity for venting nitric acid carboys, espe- 
cially where ground glass stopiiers were used for 
chemically pure acid. Work is also lielng carried 
on In the development of porous stoppers for com- 
mercial acids which will permit the escape of 
vapours produced in transit. 

Until recently carboys were commonly closed by 
a loosely fitting earthen stopper held more or less 
securely in 'place by clay, plaster of Tarls, and 
burlap. These stoppers were generally in fair con- 
dition when loaded in car, but by the vibration 
and shocks of transportation they worked loose 
and in many cases jarred completely out of the 
necks of the carboys. This condition caused 
splashing of the acid from the carboys, which in 
some cases caused fire or injury to employees, and 
always caused rapid deterioration of the carboy 
boxes, the car floor, and Unlpg. - 

Boxed carboys for the transportation of inflam- 
mable liquids and adds are a squrcs of 

trouble. Probably for nitric ack| 
sary to adopt eventuatly a metal-llnM box to re- 


tain the acid in case of accident. For ordinary 
acids, however, it is believed that careful atten- 
tion to cushioning, closing devices, and repair will 
largely eliminate accidents due to the package. 

Poor and InsuflSclent cushioning cannot be cheap 
in the long run. It will cause accidents and will 
increase repair. The cushioning material should 
be to 2 Inches in thickness all around the carboy 
and should be carefully put in. A thin cushioning 
will give insufliclent protection and will quickly 
wear through by the constant rubbing of the car- 
boy, while one full of lumps will cause the pressures 
to be brought on small areas of the carboy and 
cause breakage. A 1-incli thickness does not give 
space for pnqier packing or suiflcient cushioning. 

The use of elastic wooden strips for cushioning 
decreases initial costs, but has not proved success- 
ful from the standpoint of safety and final costs. 
Great care must be taken in manufacture and 
assembly, the elasticity of the wood Is liable to 
be quickly destroyed by acid or acid fumes, and 
finally the repair and readjustment costs are cer- 
tain to Ik^ liigli unless eflicleucy is neglected. I 
believe tliat some improvement will obtained 
if packages cusliioned witli elastic wooden strips 
are used only wl)ere resliipuient will not occur. 

The closing device appears to be simply a ques- 
tion of cost. If a stopper is well made, an efficient 
gasket applied, and a strong metal fastening used, 
there will be no leakage. Already tlu‘ Improve- 
menls along this line liave been great, but there 
is room for more. 

The la(!k of proper repair of packing is probably 
one of tile greatest causes of breakage of carboys. 
Tlie carboy is fundamentally an improper package 
and unduly sui)ject to breakage, and when the out- 
side box and the cnshionlng deteriorate the result- 
ing package is exceedingly ini‘fficient. Periodical 
and efficient r(‘pJi<'klng should be required. 

Fires liave been occ'asionally caused by the use 
of organic packing, such as sawdust, around liottles 
and jugs of bromine. Tliis packing was improved 
later by saturating the packing with the so-called 
“ bittern water,” but still tires occurred at times, 
and it was finally required tliat bromine bottles or 
jugs should be packed in entirely incombustible 
packing. 

Fires resulting in shipment of pliosphorus tri- 
chloride necessitated the proiiibltlon of any organic 
material as packing around the bottles or of any 
packing which will combine in any way with the 
pliosphorus trichloride. 


Miscellant'ous ariicles in bojres. 

The shipment of miscellu neons goods packed In 
boxes, and including dangerous articles, has 
always bwm difficult to regulate. A small amount 
of dangerous articles may start just as bad a fire 
as a large amount. 

The greatest risk is noted in the transportation 
of nitric acid. The present regulations require all 
cushioning material to he incombust ible. This does 
not seem to be sufficient, ns there are frequently in 
the same outside container other packages contain- 
ing sufficient combustible matter to cause fire when 
attacked by the acid. Safety suggests that nitric 
field should be absolutely prohibited from being 
packed with other goods. The boxes in general 
Lise for these miscellaneous goods frequently merit 
severe criticism. Apparently many shippers fall 
to realise that in marking their boxes to show 
compliance with a certain specification they are 
iving the word of their company to the effect that 
hey actually do comply. The required marking is 
applied by some of these shippers, not because the 
^ ■ ‘ htjt because the railways will 

,ge without it, V 
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A guarantee from the manufacturer that they com- 
ply with the proper specification, and they should 
require him to mark the boxes to show such com- 
pliance and to take the responsibility for this 
marking. 


Compressed gases. 

The si>ecificatioiis for shipping containers for 
compressed or liquefied gases have been exception- 
ally successful in preventing losses and accidents. 
This is due to the fact that the pressure in cylinders 
of compressed or liquefied gases can be accurately 
determined and controlled. Tlie cylinders can be 
made of a metal selected to have the proixu* 
chemical composition and the requirc'd tensile 
strength, elastic limit, and working qualities. Fur- 
ther, each cylinder, after being designed and made 
with a view to mcHitlng these requirements, is sub- 


jected to a hydrostatic pressure test at a pressure 
sufficiently above any reasonable working pressure 
to ensure a proj^r factor of safety. It is required 
that, when subjected to this test pressure, the i^r- 
manent expansion must not exceed 10% of the tem- 
porary expansion. A test of this nature assures 
that the actual bursting pressure will considerably 
exceed the test pressures, and at the same time the 
metal will not l>e over-strained, weakened, or 
hardened by the test. In the manufacture of com- 
pressed gas cylinders there is the advantage that 
the cylinders last for a long time, and hence the 
expense is distributed over a long series of ship- 
ments. Carbon dioxide cylinders have lH*en in 
general use in this country for a longer jieriod than 
any other tyi)e of compressed gas cylinders. Many 
cylinders have been in use for more* than twenty 
years. Many of the earlier cylinders were made 
according to specifications whicli would not at pre- 
sent be approved, yet there have been relatively 
few failures. Where cylinders of this ty]')e have 
failed it has generally bmi due not so much to 
excess pressure, as to brittleness of the metal. In 
most cases the bursting of the cylinders was caused 
by a shock such as that produced by a cylinder 
falling over, or dropping from a car or waggon. 

Acetylene cylinders have presented a peculiarly 
different problem in design and construction, be- 
cause of the property of acetylene und(‘r certain 
conditions to dissociate with explosive violence 
when compressed to a pressure above two atmo- 
spheres. It can readily be liquefied, but in this 
condition is almost as dangerous as nitroglycerin. 
Experience has shown that the only safe way to 
store and ship compressfui acetylene is in solution 
in acetone, w’hich in turn is held in a porous filling 
mass in a steel cylinder. Asbestos blocks or other 
porous materials are ust*d for the purpose. This 
mass must have a [wroslty of not more than 80% 
and must have no large voids in which an explosive 
reaction may start. The mass must be of suffi- 
ciently fine texture to lx* safe, and sufficiently rigid 
and durable to prevent sagging away from the 
walls of the cylinder, even after long use and severe 
handling. 

In addition to the usual hydrostatic tests, the 


filled and charged cylinders are tested as to lia- 
bility to explosive dissociation of contents and 
bursting of the cylinders. The tests commonly 
applied are, first, placing a charged cylinder in fire 
and observing whether gas escapes quietly by the 
safety vents or bursts the cylinder. Second, plac- 
ing on a cylinder a charge of dynamite sufficiently 
heavy to make a deep dent in the side wall, and 
/et not sufficient to break the wall. Third, burn- 
ing a hole through the wall of the cylinder with 
a diarge of thermit. 

ShiiH)lfig coiltainer specifications, a 
have gradually d 

pmmt sfiita. are neither < ^ 


possible container because they must be made 
within certain limiting costs to be available for 
commercial use. They represent the joint results 
of the experience of shippers of the commodities, 
manufacturers of the shipping containers, and of 
the carriers, plus thorough study of all the condi- 
tions. Additional specifications are being prepared 
from time to time as needed, and modifications and 
improvements arc made in those previously drawn 
up. Further knowledge of the materials to be 
shipped, and improvements in materials and manu- 
facturing processes, will suggest future develop- 
ments and improvements in shipping containers. 


LINERS FOR SHIPPING CONTAINERS. 

DY D. ARKELL. 

Previous to the year 1901 plain paper, generally 
of an indifferent quality, was used for lining barrels 
and bags, but from that date pai^er which had been 
made elastic has been employed for the purpose. 
The idea of using elastic paper was due to James 
Arkell, one of the earliest manufacturers of paper 
flour sacks in the United States, and his son, 
Bartlett Arkell, of New York. The method of 
making the paper was the development of the idea 
of James Arkell. The art of crinkling paper was 
at that time entirely unknown to those gentlemen. 
The problem of making crinkled paper was solved 
after prolonged exp(*rlmeut. It is interesting to 
note that the machines now used for doing the work 
are the same as the first machine designed. 

There are many grades of pai)er, both in regard 
to quality and weight, used for bag and barrel 
liners. These include the very highest grade of 
rop(* manila and of Kraft pai>er. For many years 
domestic Kraft was not good enough for the pur- 
pose, but we are now obtaining in America a finer 
grade of Kraft paix*r than has been made abroad. 
Jute pat)er of the very lx*8t quality Is also used. The 
liners are also made with varying degrees of water- 
proofing, including duplexed paper with asphaltum 
layer between the two sheets of paper, and paper 
waterprooftxl with paraffin, either (K)mpletely satu- 
rated or superficially coated. 

The liners, as a rul(^, have an elasticity of about 
33^%, so that the burden of strain la transferred 
to the outside container of burlap, cotton, or, in 
the case of barrels, wood. 

In cases where, because of weight, the single 
burlap package is unsatisfactory, “ Arksafe ** 
elastic linings, as they are called, have l)een found 
satisfactory— e.f/., for packing sugar, fiour, salt, 
coffee, chemicals, dyestuffs, etc. 

Elastic paper was used by the Government for 
wrapping shipments of clothing and various articles 
shipped abroad for the Army. The use of this pai)er 
enabled the bundles to Xai made much more com- 
pact than with plain paper, the latter being unable 
to withstand the strain. The saving of cargo space 
was represented by $(16,000,000. 


PAPER BARRELS AND THE LIKE. 

BY A. n. SEARLE. 

During recent years it has been found neoessaty 
to provide a substitute for wood, iron, and ste^l for 
containers, and paper has come very largely Into 
use for the purpose. One type of*paper container, 
that of the moulded pulp package, appeared to have 
many good features, but it has been found not of 
general utility. More recently It has been the prac- 
tice to take finii^hed paper and form it into container 
shape. 
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regulations require that no material, such as hay, 
straw, or similar combustible material should be 
used as packing for nitric acid carboys. The 
packings most used are mineral wool, and the so- 
called “ Stahl ” packing, which consists of four 
grooved vertical wooden strips whose elasticity 
serves as the cushioning agent. While both of 
these packings are safer than hay for nitric acid 
■carboys, nevertheless numerous fires have occurred 
in shipments in both types of these carboys. 

It is desirable that a carboy box for nitric acid 
should have a metal or other liner that will hold 
the acid after the carboy is broken, and not permit 
it to come in contact with the wooden boxes, or 
the wooden floor and lining of the car. As yet 
«uch a shipping container has not been developed 
to a commercial stage. 

In the development of the carboy and its con- 
tainer it was necessary to determine accurately 
the resistance of the various combinations to severe 
stresses. In railroad transportation observation 
has shown that packages receive their greatest 
stresses in a direction parallel to the length of the 
■car. These stresses are due to coupling, switching, 
and sudden stops in train oi^ration. The straight- 
sided carboy now in use is naturally more resistant 
to vertical stresses than to lateral ones, hence the 
freight car and the carboy make a combination in 
which the greatest stress comes on the weakest 
part of the carboy. As far as possible the packing 
serves to overcome tills inherent weakness of the 
package. 

Boxed carboys filled to the shoulder with water 
are tested to destruction by both vertical and 
lateral impact. The vertical impact is obtained by 
dropping the carboy on the bottom on a concrete 
floor. The lateral impact is obtained by suspending 
the carboy so as to act as the weight on a fourteen- 
foot pendulum. The carboy strikes laterally 
against a vertical wall just beyond the bottom 
point of swing. The amount of Impact is deter- 
mined by the vertical component of the arc through 
which the carboy swings. In making this test it 
is necessary that the carboy be swung so that the 
face of the box is exactly parallel to the vertical 
wall, otherwise the box will not strike squarely and 
the test will be misleading. 

Considerable difllculty has been cnu.sed at times 
by the bursting of nitric acid carboys from internal 
pressure, due to expansion of the acid by heat or 
decomposition by light. Experiments showed that 
with tightly closed bottles of nitric acid filled to 
90% of capacity, and exposed to direct sunlight, 
a pressure of 17 lb. per siiuare inch developed in 
three days. A considerably lower pressure was pro- 
duced by diffused daylight, and practically none 
In the absence of light. These tests showed the 
necessity for venting nitric acid carboys, espe- 
cially where ground glass stopiiers were used for 
chemically pure acid. Work is also lielng carried 
on In the development of porous stoppers for com- 
mercial acids which will permit the escape of 
vapours produced in transit. 

Until recently carboys were commonly closed by 
a loosely fitting earthen stopper held more or less 
securely in 'place by clay, plaster of Tarls, and 
burlap. These stoppers were generally in fair con- 
dition when loaded in car, but by the vibration 
and shocks of transportation they worked loose 
and in many cases jarred completely out of the 
necks of the carboys. This condition caused 
splashing of the acid from the carboys, which in 
some cases caused fire or injury to employees, and 
always caused rapid deterioration of the carboy 
boxes, the car floor, and Unlpg. - 

Boxed carboys for the transportation of inflam- 
mable liquids and adds are a squrcs of 

trouble. Probably for nitric ack| 
sary to adopt eventuatly a metal-llnM box to re- 


tain the acid in case of accident. For ordinary 
acids, however, it is believed that careful atten- 
tion to cushioning, closing devices, and repair will 
largely eliminate accidents due to the package. 

Poor and InsuflSclent cushioning cannot be cheap 
in the long run. It will cause accidents and will 
increase repair. The cushioning material should 
be to 2 Inches in thickness all around the carboy 
and should be carefully put in. A thin cushioning 
will give insufliclent protection and will quickly 
wear through by the constant rubbing of the car- 
boy, while one full of lumps will cause the pressures 
to be brought on small areas of the carboy and 
cause breakage. A 1-incli thickness does not give 
space for pnqier packing or suiflcient cushioning. 

The use of elastic wooden strips for cushioning 
decreases initial costs, but has not proved success- 
ful from the standpoint of safety and final costs. 
Great care must be taken in manufacture and 
assembly, the elasticity of the wood Is liable to 
be quickly destroyed by acid or acid fumes, and 
finally the repair and readjustment costs are cer- 
tain to Ik^ liigli unless eflicleucy is neglected. I 
believe tliat some improvement will obtained 
if packages cusliioned witli elastic wooden strips 
are used only wl)ere resliipuient will not occur. 

The closing device appears to be simply a ques- 
tion of cost. If a stopper is well made, an efficient 
gasket applied, and a strong metal fastening used, 
there will be no leakage. Already tlu‘ Improve- 
menls along this line liave been great, but there 
is room for more. 

The la(!k of proper repair of packing is probably 
one of tile greatest causes of breakage of carboys. 
Tlie carboy is fundamentally an improper package 
and unduly sui)ject to breakage, and when the out- 
side box and the cnshionlng deteriorate the result- 
ing package is exceedingly ini‘fficient. Periodical 
and efficient r(‘pJi<'klng should be required. 

Fires liave been occ'asionally caused by the use 
of organic packing, such as sawdust, around liottles 
and jugs of bromine. Tliis packing was improved 
later by saturating the packing with the so-called 
“ bittern water,” but still tires occurred at times, 
and it was finally required tliat bromine bottles or 
jugs should be packed in entirely incombustible 
packing. 

Fires resulting in shipment of pliosphorus tri- 
chloride necessitated the proiiibltlon of any organic 
material as packing around the bottles or of any 
packing which will combine in any way with the 
pliosphorus trichloride. 


Miscellant'ous ariicles in bojres. 

The shipment of miscellu neons goods packed In 
boxes, and including dangerous articles, has 
always bwm difficult to regulate. A small amount 
of dangerous articles may start just as bad a fire 
as a large amount. 

The greatest risk is noted in the transportation 
of nitric acid. The present regulations require all 
cushioning material to he incombust ible. This does 
not seem to be sufficient, ns there are frequently in 
the same outside container other packages contain- 
ing sufficient combustible matter to cause fire when 
attacked by the acid. Safety suggests that nitric 
field should be absolutely prohibited from being 
packed with other goods. The boxes in general 
Lise for these miscellaneous goods frequently merit 
severe criticism. Apparently many shippers fall 
to realise that in marking their boxes to show 
compliance with a certain specification they are 
iving the word of their company to the effect that 
hey actually do comply. The required marking is 
upplied by some of these shippers, not because the 
^ ■ ‘ htjt because the railways will 

,ge without it, V 
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a guarantee from the manufacturer that they com- 
ply with the proper specification, and they should 
require him to mark the boxes to show such com- 
pliance and to take the responsibility for this 
marking. 


Compressed gases. 

The six^cificatioiis for shipping containers for 
compressed or liquefied gases have been exception- 
ally successful in preventing losses and accidents. 
This is due to the fact that the pressure in cylinders 
of compressed or liquefied gases can be accurately 
determined and controlled. The cylinders can be 
made of a metal selected to have the projxu* 
chemical composition and the required tensile 
strength, elastic limit, and working qualities. Fur- 
ther, eacii cylinder, after being designed and made 
with a view to mcietlng these requirements, is sub- 
jected to a liydrostatic pressure test at a pressure 
sufficiently above any reasonable working pressure 
to ensure a proj^r factor of safety. It is required 
that, when subjected to this test pressure, the \^r- 
manent expansion must not exceed 10% of the tem- 
porary expansion. A test of this nature assures 
that the actual bursting pressure will considerably 
exceed the test pressures, and at the same time the 
metal will not be over-strained, weakened, or 
hardened by the test. In the manufacture of com- 
pressed gas cylinders there Is the advantage that 
the cylinders last for a long time, and hence the 
expense is distributed over a long series of ship- 
ments. Carbon dioxide cylinders have Ikhui in 
general use in this country for a longer ixriod than 
any other tyi)e of compressed gas cylinders. Many 
cylinders have been in use for more than twenty 
years. Many of the earlier cylinders were made 
according to specifications which would not at pre- 
sent be approved, yet there have been relatively 
few failures. Where cylinders of this tyi^e have 
failed it has generally bwn due not so much to 
excess pressure, as to brittleness of the metal. In 
most cases the bursting of the cylinders was caused 
by a sho(?k such as that produced by a cylinder 
falling over, or dropping from a car or waggon. 

Acetylene cylinders have presented a peculiarly 
different problem in design and construction, be- 
cause of the property of acetylene uiuh'r certain 
conditions to dissociate with explosive violence 
when compressed to a pressure above two atmo- 
spheres. It can readily be liquefied, but in this 
condition is almost as dangerous as nitroglycerin. 
Experience has shown that the only safe way to 
store and ship compressfui acetylene is in solution 
in acetone, which in turn is held in a porous filling 
mass ill a steel cylinder. Asbestos blocks or other 
porous materials are ustnl for the purpose. This 
mass must have a iwroslty of not more than S0% 
and must have no large voids in which an explosive 
reaction may start. The mass must lx» of suffi- 
ciently fine texture to lie safe, and sufficiently rigid 
and durable to prevent sagging away from the 
walls of the cylinder, even after long use and severe 
handling. 

In addition to the usual hydrostatic tests, the 
filled and charged cylinders are tested as to lia- 
bility to explosive dissociation of contents and 
bursting of the cylinders. The tests commonly 
applied are, first, placing a charged cylinder in fire 
and observing whether gas escapes quietly by the 
safety vents or bursts the cylinder. Second, plac- 
ing on a cylinder a charge of dynamite sufficiently 
heavy to make a deep dent in the side wall, and 
/et not sufficient to break the wall. Third, burn- 
ing a hole through the wall of the cylinder with 
a charge of thermit. 

ShiiH)ing cohtainer Bpecifleations, 
dieai;^, haye been gradnally d 

they do liot jUtwaye t 



possible container because they must be made 
within certain limiting costs to be available for 
commercial use. They represent the joint results 
of the experience of shippers of the commodities, 
manufacturers of the shipping containers, and of 
the carriers, plus thorough study of all the condi- 
tions. Additional specifications are being prepared 
from time to time as needed, and modifications and 
improvements are made in those previously drawn 
up. Further knowledge of the materials to be 
shipped, and improvements in materials and manu- 
facturing processes, will suggest future develop- 
ments and improvements in shipping containers. 


LINEUS FOR SUIPPING CONTAINERS. 

BY n. AUKELL. 

Previous to the year 1901 plain paper, generally 
of an indilferent quality, was used for lining barrels 
and bags, but from that date paiMir which had been 
made elastic has been employed for the purpose. 
The idea of using elastic paper was due to James 
Arkell, one of the earliest manufacturers of paper 
flour sacks in the United States, and his son, 
Rartlett Arkell, of New York. The method of 
making the paper was the development of the idea 
of James Ark(‘ll. The art of crinkling paper was 
at that time entirely unknown to those gentlemen. 
The problem of making crinkled paper was solved 
after prolonged expc^rlmeut. It is interesting to 
note that the machines now used for doing the work 
are the same as the first machine designed. 

Tliere are many grades of pai>er, both in regard 
to quality and weight, used for bag and barrel 
liners. These include the very highest grade of 
ropt^. maiiila and of Kraft pai>er. For many years 
domestic Kraft was not good enough for the pur- 
pose, but we are now obtaining in America a finer 
grade of Kraft pai>er than has been made abroad. 
Jute pai)er of the very Ix'st quality is also used. The 
liners are also made with varying degrees of water- 
proofing, including duplexed paper with asphaltum 
layer between the two sheets of pai^r, and paper 
waterproofed with paraffin, either completely satu- 
rated or superficially coated. 

The liners, as a rul(^, have an elasticity of about 
33^%, so that the burden of strain is transferred 
to the outside container of burlap, cotton, or, in 
the ca.se of barrels, wood. 

In cases where, because of weight, the single 
burlap package is unsatisfactory, “ Arksafe ” 
elastic linings, as they are called, have l)een found 
satisfactory— e.f/., for packing sugar, flour, salt, 
coffee, chemicals, dyestuffs, etc. 

Elastic papt*r was used by the Government for 
wrapping shipments of clothing and various articles 
shipped abroad for the Army. The use of this pai)er 
enabled the bundles to hG made much more com- 
pact than with plain paper, the latter being unable 
to withstand the strain. The saving of cargo space 
was represented by $(16,000,000. 


PAPER BARRELS AND THE LIKE. 

BY A. n. SEARLE. 

During recent years It has been found necessuty 
to provide a substitute for wood, iron, and steCi for 
containers, and paper has come very largely into 
use for the purpose. One type o£«paper container, 
that of the moulded pulp package, appeared to hare 
many good features, but it has been found not of 
genewl utility. More recently It has been the prac- 
tice to take flnlrtied paper and form it into container 
shape. 
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ete^ f rotd th« worlclntgs and keep them cool wonld 
be ehoripons. There ie in reality not the smallest 
chance of this method ever being adopted for pre- 
venting explosions. To prevent spontaneous com- 
bustion of coal a far greater reduction of the oxygen 
percentage would be needed. 

Although great colliery explosions are often 
originated by explosions of gas, it is now well 
known that their extension over great lengths of 
rotid-way is due to the coal-dust being blown into 
the air and ignited. Practically speaking, there- 
fore, all the serious colliery explosions are coal-dust 
explosions. As a result of observations of the 
points at which coal-dust explosions died out, Sir 
William Garforth came to the conclusion that when 
mixed with sufficient stone-dust the coal-dust on the 
roads was rendered inexplosive. When this point 
was tested in the experiments made first at Altofts 
Colliery, and later at the Bskmeals Bxi>erimental 
Station shortly before the war, it was found that 
when as much as an equal part by weight of shale- 
dust was present along with the coal-dust the mix- 
ture could not be ignited by either a gas-explosion 
or a fiaming explosive. A good deal of stone-dust 
Is naturally present along with the coal-dust lying 
along the roads in coal mines — often sufficient to 
prevent the propagation of explosions. Where the 
proportion is insufficient it Is easy to add sufficient 
shale-dust to make propagation impossible; and 
this plan has already been Introduced extensively. 
There now appears to be no doubt that It is by far 
the' most effective, as well as the cheapest, method 
of preventing the propagation of explosions; and 
no valid objections to it have appeared, whereas 
there arc the most serious objections to the alter- 
native, and far more expensive, plan of watering 
the dust. The shale-dust is just as harmless to the 
lungs as coal-dust is. By shale-dusting the roads, 
maintaining a thoroughly adequate ventilation, 
using good safety-lamps, and taking certain other 
precautions, the risks from explosions are reduced 
almost to a vanishing-point. But without stone- 
dusting or something equally effective there is 
always the chance of such a cause as the ignition 
of a little gas by a spontaneous fire, or a mistake In 
blasting, initiating an extensive explosion. 

Even if it were practicable to prevent explosions 
by reducing the oxygen percentage In the air of 
coal mines, the object in doing so would be far more 
easily attained by shale-dusting. 


Yorkshire Section. 


NOTH ON A PECULIAR CASE OP CORROSION 
BY ELECTRICAL LEAKAGE. 

BY W. STeWaBT PATTERSON. 

The following case of corrosion occurred at the 
rear of an ordinary double-pole electrical fuse 
board. This latter was fastened to a brick wall in 
the basement of a building supplied by the net- 
work of the Barrow-ln-Fumess Corporation Elec- 
tricity Department at a voltage of 220, direct 
current, on the three-wire system. 

4.fter being in use for some 4 years, a fire 
occurred at the back of the board owing to the 
insulation being eaten away. The whole of the 
wall behind, and in the Immediate vicinity aroiind 
the board was found to be covered with a greyish 
deposit, whilst the brick oonstitqting this part 
had become soft and crumbly to a depth of at least 
1 indi. The negative pole of the board was slightly 
covered with the depMt, whilst the pdiitlte pole, 
whh^ was at earth potaitial, waa ^ |ree from 


soda in appearance, and contained NaOH 5*56, 
Na CO, 60-61, H,0 3398%. 

.Analyses of the bricks which had been softened 
and corroded taken from Immediately behind the 
board, and from the wall 3 or 4 feet to the left of the 
area covered with deposit, showed that the former 
contained 12 0% of alkalis as Na,CO,, whilst the 
latter contain^ 2*9% as Na,0 (calculated on the 
material dried at 100® 0.). Samples of mortar 
were also taken from positions identical with those 
from which the brick samples were taken; the 
sample from behind the board was found to be 
contaminated with bituminous compounds from the 
corroded cable. The dried sample from the posi- 
tion 4 feet to the left of the board contained 2-4% 
of alkalis as Na,0. Such quantities of alkalis 
are believed to be not uncommon In ordinary red 
brick, nor is it unlikely that sodium chlolide 
corresponding to 2-4% of Na,0 should be present in 
the sand from which the mortar was compounded, 
especially as the latter was in all probability 
derived from the sea front. 

Presumably moisture iKjnetrates into the brick 
and so forms a leakage path from the live pole of 
the fuse board to earth, this leakage in turn 
setting up an electrolytic action upon the brick, 
removing the sodium compounds present, deposit- 
ing them on the negative iK)le of the system, which 
in this case appears to be at the point where the 
leakage leaves the board and passes to the wall, 
where they are decomposed electrolytically. 

It is not apparent whether the disintegration of 
the brick Is brought about by the removal of the 
alkalis or by the action of the caustic soda carried 
into the brick by the moist leakage path from the 
negative pole; possibly it Is due to a combination 
of both actions. 

There is every reason to believe that under suit- 
able conditions secondary reactions may take place 
within the deposit itself due to electrolysis, with 
the formation of a bead of metallic sodium or 
potassium, and an instance is on record where this 
has actually occurred. 

An examination of several cases of this type of 
corrosion which have occurred in the same locality 
shows that they are exclusively confined to base- 
ments of buildings or places where the fuse boards 
are situated in moisture laden atmospheres. No 
case is known where, other conditions being the 
same, this particular type of action has occurr^ in 
a dry iK>sitlon. 

Coating the back of the board with insulating 
materials does not prevent the formation of the 
dei^osit, since the moist, snrface of the board to 
which the poles are attached acts as a conpR^r 
for the leakage, and the action occurs alofig 
edges instead of at the rear of the board. ’ 

In conclusion the author desires to thank Mr. J. 
Heslop, of the Electricity Department, Barrow 
Corporation, for bringing the matter to his notice, 
and Messrs. Vickers, Ltd., Barrow, for permission 
to carry out the above analyses In their laboratory. 


Communieations. 

AGEING EXPERIMENTS ON VULCANISED 
PLANTATION PARA RUBBER. 


BY CAPTAIN B. J. EATON, P.I.O., AND F. W. F. DAT. 


Pabt I. 

Preliminary inveatigaiUi^^ ^ 

The results contained In this conminnicatton are 
dert^ J(ot» prellmEDan ini'ilM. out" 
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Yulcanised rubber on storing, i.e., the phenomena 
connected with ageing. 

As a guide to a systematic examination of such 
phenomena It was considered advisable In the first 
instance to experiment on samples of rubber which 
had been considerably over-vulcanised, since the 
changes would be emphasised in such samples and 
would be accelerated. For the preliminary investi- 
gations, four samples of rubber were selected, 
Ref. Nos. A 7, A 8, C », and C 10. (Note.— A 7 
denotes sami)lo A cured for 7 hours at 140° 0., C 9 
denotes sample C cured at a similar temperature 
for 9 hours etc.) 

Salnples of “slab” rubber (i.e., cwigulum 
matured for at least fi days before machining to 
crOpe) (244 A) and crOpe rubber (244 0) were 
selected for the teats; the samples were prepared 
under comparjible conditions and mixings contain- 
ing 10% of sulphur and 1)0% of rubber were pre- 
pai'ed us usual. 

In the experiments to be described here, two 
sets of samples were investigated viz. crumlH‘d 
(i.c., ground to coarse particles) and original test 
pieces or uncrumbed specimens. The object of 
bwmklng up samples Into coarse particles was to 
accelerate any changes which might take plac-e 
due to atmospheric Influence, since such changes 
would be affected by the amount of exposed sur- 
face of the rubtK^r. The crumbed samples were 
stored In specimen tubes loosely packt'd and closed 
with a nickel cap. The amount of combined 
sulphur was determimHl at intervals with tlie 
results shown in Table I. 

In addition to tlie results given in this 
table, which show actual decrease In combined 
sulphur content with ageing, the combliK'd sulphur 
content of anolher crumbed sample, viz. : 244 A 24 
(i.e., cured for 24 hours) was found to have dropped 
from 10*0% to 8*8% during one month’s storage, 
while an uncriimbed sample 244 A 9 dropped during 
a period of (i months from 10 0% to 9 0%. 

It was discovered, how'ever. that no useful de- 
ductions could be drawn from theses figures 


owing to the remarkable Increase in weight which 
occurred In the crumbed samples after storage^ 
i.e., on ageing. Unfortunately these large increases 
In weight had not been followed up In these pre- 
liminary experiments. The following results, how- 
ever (see Table II.), are Instructive and Indicate 
also that much over-cured samples would give even 
greater increases over similar periods. 

In this exi)eriment 2-grm. samples of crumbed 
rubber, 244 A 1| and 244 B 2i, were left in watch- 
glasses and weighed at Intervals. 

Table II. 


Date 

244 A li 
(over-cured slab) 

244 B 21 

(undor-curod sheet) 


Weight 

Increase 

Weight 

Increase 

December 21 ... 

Qrms. 

200 

0/ 

A 

Grms. 

200 

% 

oo 

January 19 

201 

0-5 

201 

0-5 

February 8 

2 05 

2-5 

2-02 

10 

May r> ... 

2-30 

15 0 

207 

3-5 

July 26 ... 

2-48 

240 

2 13 

6-5 

September 6 

2-59 

295 

218 

9-0 

November 2 

2-56 

28 0 

2-18 

90 


From these results it would appear that the 
maximum increase in weight is reached in about 
9 months. Before proceeding to a more detailed 
Investigation of ageing phenomena, it was con- 
sidere(i desirable to examine the 0 months’ old 
crumbed samples, of which details are given in 
Table I. Saiiudes 244 A 7, A 8, and C 9 w^ere investi- 
gated, wdtli the results shown in Table III. 

As it w^as practically certain that the Increases 
in weight were due to oxidation, it was thought 
probable that substances soluble in water might be 
present, and to test this, the samples were ex- 
tracted with boiling water and the percentage of 
extract (by difference), the i>ercentago of sulphur 
in the form of sulphate or sulphuric acid in the 
aqueous extract, and’ the total acidity of the 


Table I. 


Ref. 

no. 

Boiling water extraction 

♦ 

Subsoqiiont aceloiio extraction 

Extract (by 
difference) 

Residue 

Soluble 
sulphate 
and H 2 SO 1 
(as sulphur) 

Total 
acidity, 
HiS04 
(as sulphur) 

Extract (by 
difference) 

Residue 

Combined 
Soluble sulphur (by 

sulphur , combus- 

tion) 

Total 

sulphur 

244 

A7 

A 8 

C 9 

% 

20 2 

22-9 

3-4 

o/ 

/o 

73'8 

771 

96-6 

?/o 

0-92 

0-94 

0-75 

0/ 

208 

211 

j 1'69 

0/ 

/o 

19 6 

22 3 

36'8 

% 

80-4 

77-7 

63 2 

0/ 

( Aq.0-92 

I Ac. 1 .37 
i Aq. 0 94 

1 Ac. 1-30 
f Aq. 0 75 

1 Ac. 113 

% 

} 4-13 
} 4-32 

} 5-00 

% 

6 42 

6-62 

7-24 


Aq. —Aqueous extract, Ac. —Acetone extract. 


Table III. 


Ref. no. 

Uncrumbed 

sample. 

Total sulphur 

(h-umbod samples 

Original 

total 

sulphur 

Combined sulphur after storing for 

Nil 

2-3 

months 

5-4 

mouths 

8-4 

months 


% 


% 

% 

% 

% 

244 A 7 

1017 

10-10 

9-56 

4-81 

3-74 

4-13 

A 8 

10-26 

10-06 

9-82 

4-65 

{b92 

4-82 

C 9 

9-86 

10-90 

9-48 

6-33 

4-63 

6-06 

C 10 

10-06 

10-01 

9-63 

6-47 

4-76 


- - ^ 








^ 






Mean 

10-09 

10-04 

1 


— 
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extract as sulphuric add were determined as 
sulphur. The extraction with water was followed 
by extraction with acetone in order to obtain the 
free suJphur content and the additional matter 
extractable by acetone. 

It will be seen from the above results that a 
remarkable percentage of matter extractable by 
water has been formed during the ageing of the 
very over-cured samples 244 A 7 and A 8 and a 
smaller quantity in the less over-cured sample 
244 0 9. The amount of sulphur present as sul- 
phates in the aqueous extract is also marked. 
Further, the acetone extract contains substances 
other than the sulphur and the resin which would 
be present in the original raw rubber (which 
ordinarily amounts to 2-3%). Here again, however, 
no further deductions can be drawn from the 
results, since the increases in w(4ght of the above 
samples, after the period of storage, had not been 
determined. It will be seim later that some of 
these increases are in the neighbourhood of 40%, 
which would bring the total sulphur content of 
the samples, calculated on original weight, up to 
about 9%, which still indicates an actual loss of 
sulphur on ageing. 


Prcsfmt invest igati on . 

Scheme of experiment.— As a result of the pre- 
liminary experiments given above It was decided 
to trace the changes, due to agtdng, in the combined 
sulphur content, and the aqueous and acetone 
extracts, after making allowances for the oxidation 
or other changes in weight. For this purpose, two 
sets of about 10 grms. of crumlxvi rubbers were 
stored in specimen tubes as before. The first set 
was used to provide samples for analysis at 
different periods, while the second set was weighed 
at Intervals, but not otherwise disturbed. (Ilefore 
analysis the contents of the tube were thoroughly 
mixed.) In addition, 2-grm. samples of each 
crumbed rublan’ were left, on watchglasses and also 
weighed at intervals, as it was thought that ageing 
(as Indicated by increase in weight) would proived 
more rapidly in tlie case of crumbs expose<i to the 
air and under different conditions from those packed 
in closed tubes. Further, 8-grm. discs alx>ut 5 mm. 
thick and 44 mm. in diameter were akso exposed in 
small basins. The basins were used in order to 
retain any sulphur exuding on the surface due to 
the well-known “ blooming ” of vulcanised rubber. 

Inorcdsc in weight on storage. 


For this exi>eriment the following samples were 
selected : — Ref. No. 358 S, — A A A 3, and A 9; 
358 Sj,-R 2, B 23, B t>, and B 9. The figures given 
after the letters indicate the period of vulcanisa- 
tion in hours given to the sample (thus 358 A J 
represents sample 358 A cured for i hour). The 
samples 358 A (optimum time of cure indicated 
by tensile curve =1^ hours; vide Bulletin No. 27, 
“ The preparation and vulcanisation of plantation 
Para rubber,” published by the Agricultural De- 
partment, F.M.S., 1918, and previous papers in 
this Journal) were derived from ” slab ” rubber, 
and the samples 358 B were from ordinary cr^pe 
samples from the same bulked latex. The 
coagulant was acetic acid (1 : lOOC on the latex). 
The latex was diluted to contain approximately 
15 lb. of dry rubber per gallon. 

Table IV. Columns 1, 2, and 3 give the per- 
centage increases in weight, in the. case of crumbed 
samples stored in tubes, crumbed samples stored in 
watchglasses, and disc samples stored in small 
basins respectively. In the case of the disc samples, 
weighings were made also in the case of samples 
A 1, A li, A 6, B 2. B 2^, B 2J, B 8, and B 8i, but 
the figures are not produced, In order to save space, 
^ce they gave values Intermediate, ns expected, 
ftx the intermediate cu)res</ • ^ 
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These increases In weight were plotted as graphs, 
«8 showB In diagrams 1 (slab) and 1a (crfipe) 
which Dhutfrate the relative changes of weight very 
clearly. 

BeferaDhl to these dlagramf^rshows that, during 
the first ten fiays, a slow increase in weight takes 
Ifiaoe in all the samples, after which period the 
fkotors favouring a rapid increase are (a) over- 
cilz^ of the rubber, (8) freedom from complete 
expostuo to the air. ITbe most rapid increase is 
shorn by the most overcniMi sample (A 8) exposed 
on a watchglaas. 

A stmUar^ holds good between the 

tube-stored and yati^ 


pair of samples, the greatest difference betweeh 
pairs occurring in thO case of D 9 and the least in 
th^ case of A 8. In every instance, however, the 
Increases in weight of the tube-stored samples 
ovei^ke those of the watchglass-Stored sampleiL; 
after periods Varying from 1 to 2J months, tl® 
period increasing according as the Initial increase 
or slope of the curve Is less steep, <.e., acceding as 
the overcnrlng of the sample is less; i,e,, a slightly 
overcured sample dOes not reach this point till the 
later period. Thns, the curves for A 9 intersect, 
4ays, B 8 after 68 days, A 8 after 68 djqwL, 
aM^Bt,,6;aft0r fij^days.^^ 
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of Intersection, appears to be more or less constant 
and the difference between the A and B curves is 
very slight, as is apparent by comparing the two 
diagrams. Excessive overcuring appears to be the 
principal factor affecting the type of curve, the 
curves for the very overcured samples, A 9 and B 9, 
being all convex to the ordinate, while the A 8 and 
B 6 curves are both concave. After the point of 
intersection is reached each pair of curves con- 
tinues to diverge at a slope greater than that of 
their original incidence. Anomalies now begin to 
occur. Sample A 3 (tube-stored) diverges quickly, 
by maintaining its upward slope, while the re- 
mainder begin slowly and progressively to flatten 
out, i.e., tend to become horizontal and parallel to 
the abscissa. At the end of 5i months, the graph 
of A 3 (tube-storeti) has become almost flat, a stage 
which is not reached by the remaining tube-stored 
samples till nearly 12 months. 

In the case of watchglass-stored samples a quite 
different result is obtained, the graphs of these 
samples tending to become horizontal after about 
4 months and to show every tendency to k(?ep below 
the tube-stored samples for an Indefinite i)erlod. 

It seems clear that the explanation lies in the 
fact that while increases in weight are proceeding 
unifonnly in both sets of samples, a loss of 
weight is proceeding pari passu in the freely ex- 
posed samples, which leads to an apparent retarded 
increase. It has already been shown (Table III) 
that there la an actual loss of total sulidiur, and 
further experiments, to be descrll>ed, place the fact 
beyond doubt that the ageing of rubber involves 
very complex changes, which have not yet received 
investigation. Among these changes la the ascer- 
tained fact that the i)ercentage of sulphur In lh<‘ 
overcured rubbers, after decreasing for some 
months, subsequently increases, which may bo. 
regarded as conclusive of complex change. 

Of the four samples investigated above, it is 
noteworthy that sample A 3 has given the greatest 
Increases in weight (in the case of watchglass, 
tube-stored, and disc samples) in spite of the fact 
that sample A 9 has been given three times as long 
a cure. Overcnrlng beyond a certain ix>lnt therefore 
ceases to increase the capacity of a rubber to gain 
weight during storage, after the early ageing 
period is passed, and in view of the fact that sami)le 
B fi presents a similar case with reference to sample 
B 9, it can l>e assumed that such excessive over- 
curing does actually decrease the capacity of age- 
ing as measured by weight increase. 


Cofnhiiied sulphur content. 

These samples were also stored and periodically 
analysed for combined sulphur content by the 
method already described (this .Journal, 1917, IG). 

The results of these analyses are given in 
Table V and the graphs, which are given in 
Diagram II, Illustrate even more clearly the 
extraordinary rise in sulphur content which takes 
place after C— 9 months, thus confirming the work 
carried out during 1916—1917 already referred to in 
this paper. 

Only the much overcured crumbed samples show 
combined sulphur content changes on ageing. 
Normally cured samples do not show much varia- 
tion in this respect, although some changes can be 
traced. These changes are, however, small and 
Irregular. 

It will be noted from the remarks'at the foot of 
Table V. that conclusive evidence of the loss of 
sulphur as volatile sulphide was^ obtained acci- 
dentally In the case of the acetone-extracted 
residues of sample B 6, although^ In the case of 
the other sampl^^ such loss was not obsett^. It 
wal hotietd generaU^^^ cNiiages of 

etofed cruiabi teok were 

these poitfo^dt& 
the thii 




exposed to UgM. The central portion or core of the 
tnhe-stored crumbs appeared to be unaffected in the 
undercui*ed samples; the overcured samples, how- 
ever,’ broke down to a powder. Probably therefore, 
if given sufficient time, tlie full ageing effects (Le,, 
40% IncTCiise in weight) would develop in all the 
samples. 

On examining the curves of the two very over- 
cured sami)les A 9 and B 0 in Diagram II. a 
minimum sulphur content is found after rather 
more than 1 mouth, i.c., at about the period of 
interseel ion of the curves for weight Increase 


! (Diagram I.). The suliffiiir coateat chal^iw la 
’ sample A 3 are small compared to those in sfimples 
: A 9 and B 9, and it would appear therefore that 
the large variations of weight in the case of sample 
A 3 are not closely correlated to the variations In 
sulphur content or alternatively that the correla- 
tion is obscured by other factors. It is evident that 
very complex changes are proceeding in which the 
loss of sulphur comix)unds at one time exceeds, pro- 
portionately, the loss of other constituents; it is 
also clear that at a later stage the conditions 
are reversed, leading to an increase in sulphur 
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content. Further, throughout the whole period of 
change a steady gain In weight, due presumably 
to oxidation, Is taking place. 

Aqueous and acetone extracts, 

{Sulphur extracted by the boiling solvents.) 

The crumbed samples, after various ageing 
I)eriod8, were treated for 8 hours in a Soxhlet 
apparatus with boiling water, followed, after dry- 
ing, by acetone extraction, with the results shown 
In Table VI. 

Some idea of the changes in the portions soluble in 
water and In acetone can be obtained, but close 
analysis of the results is impossible, owing to the 
weight increases, and it is not possible to eliminate 
the effect of these changes. Fresh crumbs con- 
tained no water-soluble acid or sulphur, and only 
a trace of any water-soluble constituent. 

After about 1 month, the two very over-cured 
samples began to develop a water-soluble acidity 
but even the total aqueous extract was well under 
2% ; after a period of 9 months, however, the water- 
soluble extract rose to 25% and the acidity to 
2.6—3%, calculated as sulphur, and the actual 
sulphur washed out to about 0*5%. Contrary to 
what might have been anticlr>atcd, samples A 9 and 
B 9 gave smaller extracts than samples A 3 and 
B 6. The acetone extract Is very large in the case 
of samples A 9 and B 9 while the under-cured 
sami>les show much smaller figures; after 9 months 
the acetone extract of sample A 9 decreases, an 
irregularity which is correlated with the rise* in 
combined sulphur content. These results show that 
complex changes are occurring, which it is not i)os- 
sible to examine more closely at this stage of our 
work. 

On referring to Table III. it will be seen that 
the 9 months old sample of the crumbed crfn>G 
niblK^r (244 0 9) showed only .3*4% of water-soluble 
extract, compared with 17*8% for a similarly cured 
crOpe sample (358 S, B 9) In the present experi- 
ments. Other factors are therefore involved which 
at present lack explanation. 

Part II. 

Uiierumbed vulcanised rubber stored for 14 months. 

Further exi)eriment8 were carried out on two 
types of mixings, using samples of slab and cr^jH? 
rubl>ers. One mixing contained the usual per- 
centage of sulphur employed in nearly all of our 
vulcanisation experiments, viz. 10% calculated 
on the rubber- sulphur mixing, and the other ('on- 
tained 4*75% of sulphur calculated on the rubber- 
sulphur mixing. 

10% Mixing Ref. No. 333 A (slab) and 333 B 
(crOpe). 

4-75% Mixing Eef. No. 333 A> (slab) and 333 B> 

(cr0t>e). 

The tensile curves (continuous lines), as obtained 
on the Schopper-Dalen rubber testing machine, are 
shown in Diagram III. and IIIa. respectively, and 
the combined sulphur content figures calculated on 
the mixing in all cases, as in previous samples, are 
given In Table VII. 

The samples were again tested mechanically after 
14 months and tensile curves for the repeated tests 
are shown in Diagrams III. and IIIa. No good 
purpose is shown by giving the figures, the changes 
being more clearly Illustrated by the curves. It 
will be observed in the case of the 10% sulphur 
samples, that the shift of the curve is equivalent 
to about an additional |-hour cure and, In the 
case of the 4-75% sulphur samples, the shift is 
equivalent to a 2 hours* extra cure. In the latter 
case, however/ tt should be noted that i a large 
increase of curing gives only a small ahlft of the 
curve, '■ 


Tadle VII. 


Combined sulphur, % 


Ref. no. 333 

Juno, 1917 

July. 1918 

Increase 

A f 

2-81 

304 

0*23 

1 

319 

3*34 

016 

li 

3-83 

416 

0*33 

1} 

4-46 ' 

4*60 

0*20 

li 

5-3() 

5*62 

0*32 

2 

5 69 

6*14 

0*46 

B 21 

2 72 

304 

0*32 



2-83 

3-20 

a*37 

3 

3 14 

3-36 

0*22 

31 

3 53 

4*20 

0-67 

. n 

3-83 

4-40 

057 

A» 2 

3 22 

3-52 

0*30 

3 

4*20 

4*40 

0*20 

4 

4-29 

4*68 

0*39 

5 

4-84 

4*82 


7 

4-87 

4 72 



Bi 2i 

1-54 

1 92 

0*38 

3 

181 

212 

0*31 

4 

2*64 

2-80 

0 20 

5 

2-89 

3*16 

0*27 

7 

3-97 

4*26 

0*29 


On examining Table VII. it will be observed 
that there is an increase in combined sulphur con- 
tent In nearly every case, after storing the samples 
for 14 months, but the Increase is not as great as is 
indicated by the shift in the tensile curves, assum- 
ing th(i new curves had been obtained from freshly 
cured samples. The increases are generally greater 
for the more over-cured samples, although, when 
the combined content approximates to the total 
sulphur content, it is obvious that such increases 
carmot be great. In these experiments ageing 
effects were accelerated by crumbing the vulcanised 
specimens, so that any changes occurring in the 
rubber during the period of experiment would 
probably be comparable with those which would 
occur over a much longer period under normal 
conditions. 

In this connection it is interesting to recall the 
statement made by de Vries that “the percentage 
of combined sulphur is quite indei)endent of the 
state of cure expressed by the position of the stress- 
strain curve and that it is po.ssible to bring the 
rubber to the ‘ correct ’ or any other chosen stan- 
dard cure (as judged by the curve) with other and 
quite arbitrary coefficients of vulcanisation.” He 
subjected a much under-cured rubber (285% of 
combined sulphur) to a temix‘rature of 70° C. for 
11 X 6 hours without affecting the sulphur content 
while affecting to a marked extent the mechanical 
properties of the vulcanised rubber, as indicated 
by the tensile curve. The results given above, 
which were carried out at normal temperature 
(about 30° C.), nniy of a different order. The 
Increases in combined sulphur content found by us, 
while small, can, in view of the metho<l of estima- 
tion employed, he accepted as definite. It is pos- 
sible that other methods of estimation have failed 
to detect such small but important increases. The 
results, however, show that the changes occurring 
in vulcanised samples on storage are complex and, 
from several points of view, require further in- 
vestigation which must necessarily be prolonged. 

Conclusions. 

At the present stage of these investigations, 
which had unfortunately to be Interrupted at this 
point, it is not possible to draw any very definite 
conclusions, since the changes taking place in 
vulcanised rubber on ageing are obviously complex. 
It is considered desirable, however, to place the 
results on record as the literatpie on tWa subject 
does not appear to contain any reimlte aUnilar to 
those shown here, in respect pt (1) the igrge in- 
creases In weight on storage, the fbrmatlon of 
a large aqueone extract in the oamples^ (3) the 

0 2 
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cotiversl<wi of the snlphnr to a large extent into I read war broke out, and our activities both as 


aqueous soluble compounds. 

Note.— This work was carried out and completed 
to this stage while the authors were working 
together In the chemical laboratories of the Depart- 
ment of Agriculture, F.M.S, 

Experimental Vulcanising and Chemical Laboratory, 

Agricultural Department, 

Federated Malay States. 

STUDIES IN VULCANIZATION. 

A. THE RUBBER STRESS/STRAIN CURVE. 

BY P. SOHIDROWITZ AND H. A. GOLDSBROUGH. 

In a preliminary paper on this subject by one 
of U8,^ read at the Rubber Congress held in 
June/ July 1914, it was stated that we hoi)ed shortly 
to publish full details thereon. Although certain 
specific points ® have been briefiy dealt with since 
then, our original Intention has up to the present 
remained unfulfilled, and it Is our purpose in this 
and succeeding papers to carry out the programme 
mapped out at the date mentioned. From time 
to time various authors * have, referred to or com- 
plained of the fact that our promise in this regard 
has not been carried out. We think it only fair 
to ourselves, therefore, to point out that very 
shortly after the preliminary communication was 


regards routine and research were diverted into 
channels which were of more Immediate import- 
ance. Further, one of us (Goldsbrough) was, from 
early in 1915 to quite recently, engaged on active 
service. 

Nature of atress/strain curve, 

(By B. Hatschek and H. A. Goldsbrough.) 

An examination was made of the practicability 
of obtaining a single expression for the stress/straln 
curves of a series of cures * of the same 
mixing. The general form of such curves 
is now well known, but as the scale to 
which hitherto published curves have been 
drawn * does not, in our opinion, sufficiently em- 
phasise the load factor for rubber-sulphur mix- 
ings,* we append fig. 1, which illustrates a series 
of cures carried out by the method employed by 
Schidrowitz and Goldsbrough and drawn to the 
scale employed by them. In this connection, and 
in order that the following discussion on the mathe- 
matical solution of the curves, of the nature of 
“ type,^* etc., may be more readily understood, we 
consider it desirable to restate, briefly, the follow- 
ing characteristics of progressive cures of the same 
rubber-sulphur mixing, as first set forth by 
Schidrowitz. 



Load (grams per sq. mm. cross section). 

S tress /stiain onrvos representing successive cares of one mixing at 1 6 -minute intervals V *75 minutes, 
VI -sQO minutes etc.) in steam at 286 * F. 

(Part of a series from 16 minutes to 62 hours.) 


^ P. SohidrowitK, ** Variability.*' The Rubber In- 
dustry, 1914, pp. 212 ei aeq. 

. a Indla-Rublir J., 1016. 41 , 605 ; ibid, 1916, 42 , 616. 

de Vries and Hdlendoom. This J., 1919, 927 ; 
k Eaton and Grantham. Agrlo. Bull, No. 27, p. 46. 

* As explaimd eWwhere (c/. BohitowttB end Golds- 
biough. Ind5®tibber J., loc. the 


* As explain elsewhere (c/. Bohidi 

Bg.i8 5iaa« ygi.’3ag| 


(c/. Bohidrowtts end Golds- 
ooL), the nnlai^ 
xptgdiaetttfc' OOBplWMlt ^ 
imd for 

m nTV'lHiiTr 1: v. 


6 Hitherto published curves have almost foverisbly 
been traced by means of the Schopper autogmphio pfXk 
recorder. This apparatus, In the case of . . ve» 

rubber-sulphur, fiS 

curve ; as a result the extremely lmw»tent foetM» ottbe 
latter part of the curve are not leedgf^djicemi^^ TOi% 
no doubt* accounts for ^1^ thatjfotaal^ 
failed to peiosive the “ type ” w of 

the ebtsf oiwraGforistlos <w. S^rp- 
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(1) ^he process of vulcanization is physically 
and mechanically of a definitely progressive char- 
acter, and its progress can be accurately repre- 
sented graphically by a series of stress/strain 
curves. 

(2) The state of cure of a given mixing of any 
rubber at any given time (assuming standard con- 
ditions) is graphically expressed by the form and 
position of the corresixmdlng stress/strain curve. 
The stress/strain curves representing progressive 
cures bear a certain mathematical relationship to 
one another for any one rubber, and a relationship 
exists between the s(‘ries of curves representing 
progressive cures of any one rubber and the series 
of curves representing progressive cures of any 
other rubber. 

(3) As curing proceeds the curves come further 
down the paper in regular fashion, and do not 
Intersect at any point. 

(4) At a part of the curve not far from the point 
of inflection the airves become parallel to one 
another. That is to say, the rate of stretch de- 
creases with ‘increasing loads, and is independent 
of the state of cure. 

The above characteristics for a single set of 
cures may be readily gathered from fig. 1. 

An examination of the curves showed that, 
without doubt, they belong to the conchoid family, 
and it was found that a conclioid corresponding 
closely to the rubber curve could b<^ expressed, re- 
ferred to Cartesian co-ordinates, as follows : 
y = a — b sin a 
x~n (a. cot a~l) cos a). 


Now the rubber curve is derived from the parent 
I conchoid by plotting the ordinates against a con- 
I stant fraction (n) of the corresponding abscissa, 
I and the co-ordinates of the rubber curve are 
I therefore: 

x~n (a cot a— 6. cos a). 

Practical interpretation of the curve. 

(By Schldrowltz and Goldsbrough.) 

The interpretation of the terms in the above ex- 
pressions may be obtained from the following 
considerations : — 

(1) a represents, as stated, the distance between 
the pole of the curve and the asymptote. 

(2) n is a constant in the expression a?=na?' in 
which x is the load at any point on the stress/strain 
curve and a?' is a corresponding i)oint on the parent 
conchoid. 

(3) a.n is a constant for any given set of curves. 

(4) n represents the increase of stretch per incre- 
ment of load, or in other words slope or “ type.** 

(5) Hence a/an or 1/n is the degree of stretch or 
dlstensibllity. . 

(0) It follows that a represents a quality which 
is the inverse of stretch capacity, i.e., toughness 
or tenacity. 

(7) h represents the limit of extension. 

In every set of curves (i.e. progressive cures of 
th(‘ same mixing) there must be a specific curve In 
which a = b. It follows (cf. 7 and 8 above) that 
this si)ecific curve represents a theoretically Ideal 



{ Derivation of rubber atresa/straln curve from parent conchoid. 

Fio. 2. 


Fig. 2 illustrates the relationship between the 
rubber curve and the parent conchoid, as follows : 

a = distance between the pole P and the asymp- 

tote A B; 

ft s= distance between the origin of the curve (O) 
and the asymptote A B. 

The conchoid curve is plotted In the well-known 
manner through points representing equal distances 
from the asymptote (b) on the radll-vectores 
emanating from P. 

Takihg any point Q on the curve, then, 

Af=<x— (Q.M. sina) 

= a—{b sin a) 

Taking (for the solution of a?) the same point Q, 
we have : 

fl?«AB-AM-SM 

AM 

and, as— -cot a, AM=a. cot «, 
a 

as « a. cot a-BM. 

Now, 

SM=<}Mo 08 « 

“■>oo$'«, ■ ; ' . 

and a cot A ^ b ebs a. 


V)alanc(^ of properties. The curve in question is 
the one which we term the correct or perfect cure. 
Evidence as to the mechanical proiterties of various 
rubbers cured to the correct curve will be found 
in Tables III. and IV. 

It is remarkable that a.n (i.e., slope or type) 
which obviously represents a fundamentally im- 
portant quality of a rubber is a constant for any 
rubber, theoretically from the point of inflection 
upwards and, actually, as found experimentally, 
from a point not far removed from the latter. Ex- 
pressed in other terms, this means that after the 
initial stage of stretching, equal Increments of load 
produce equal elongations whatever the state of 
cure. Experimental evidence as to the invariability 
of “ type In any set of cures will be found below. 

It has been found by waiving the correct cure 
curves by the method of trial and error that all 
correct cure curves are derived from a parent 
conchoid in which h (and, therefore also a)«104S ' 
(of. fig. 8). It is apparent from fig. 2 that the 
parent (ionchoid-meets the asymptote at infinity, 
and ti)e same, nc^pessaslly, applies to the derited 
nihber curve. it follows that we are justified 
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Sti'osH/straiii curves ropresentingr correct euros for types 33, 31, 38, and 43. 

For Type 33: a n =2’10 ; n=.i„; a=b = 10’5. 

5 , 

„ 34 ; a.ti-2'27; n = ~ a«-b = 10'5. 

„ ,, 38: a.n-=2*88 ; n = ; a=b«10*6. 

,, ,, 43:a.n = 3*68; a = b=sl0*6 


Fio. 3. 


in concluding that all correct cures of a standard 
mixing consisting of IjOO parts of rubber to 8 parts 
of sulphur (whatever, the nature of the rubber, 
provided it is Hevea) meet at a point for which the 
co-ordinates are 2 / =10-5, £f=oc (that is an exten- 
sion of 11*5 times the original length is the limit of 
distensibility). 

Method of cietermininy “ correct cure.” 

From the above it will readily be lnferi*ed that 
to obtain the correct cure it is necessary to deter- 
mine a, b, and n; in other words it is essential to 
determine (1) type and (2) the particular curve in 
any set in which a-b (cf. fig. 3). 

Type. 

In practice the determination of a.n (“ type ”) 
by means of the expressions corresponding to the 
co-ordinates (o/. above) is obviously Inconvenient, 
and, as stated in a previous note/ taking advan- 
tage of the fact that “ type represents increase 
of stretch per increment of load, we determine the 
property by measuring the Increase In elongation 
corresponding to two suitable points on the load co- 
ordinate as follows > 

I HI 

Type (conventional) » 

where is ^extension % at 600 grms. peir aci* mm. 

10^ ta tbi(t At 1040 grms: 


The extensions corresponding to the loads stated 
for various types for the correct cure in each case 
were found to be as follows : 

Table I. 


Types 33 to 45. 

* (.'orrcct 0111*0 oxtonsions at 600 grnis. and 1040 grrmk>. 
per sq. nun. (Mixing 100 of rubber to 8 of sulphur.) 


i 

Extension % at 

Extension % at 

Type ! 

600 grins, poi* 

1040 grms. per 

i 

1 sq. mm. 

sq. mm. 

33 

1 826* 

908t 

34 

815 

900 

35 

805 

892. 

36 

794 

884 

37 

783 

876 

38 

772 

867 

39 

761 

859 

40 

760 

850 

41 

1 740 

842 

42 

729 

834 

43 

718 

825 

44 

1 707 

817 

45 

j 

! 697 

809 


* 9 26 times 

original length. 


Ei~E 


82 

85 

87 

90 

92 

95 

98 

100 

102 

105 

107 

no 

112 


t 1008 „ „ 

A glance at the above table and at fig. 3 will 
reveal a fact which is of fundamental importance, 
namely that the lower (or better) the type figure 
(i,6. the more rapid the decrease in OactenaUm with 
Increasing tension tmarde end Me e^rve)^ 
the less rapid Is the/^rease Ifi the InlUel portion 
In other words, a crirve xfipriiah^ 
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wMctx Is flatter* in type than rubber B,-will lie 
for the whole of its course above the latter at the 
correct cure {i.e. where a =6). As confirmation In 
this connection It is interesting to note that de 
Vries and Hellendoom,* in a paper from the Cen- 
tral Rubber Station at Buitenzorg (which has 
adopted our method of determining “ type **), found 
that ** the maximum of tensile strength is found 
higher on the paper the flatter (smaller) the ‘ slope,’ 
that is the better the tyi>e or quality as determined 
by this proi^erty,” These authors found a range 
of variation In different grades of plantation 
rubbers of 36 to 53. 

The same authors In a previous paper found 
that “ the permanent set for our standard state of 
cure shows a close relationship with the property 
called ‘ type ’ by Schidrowitz. . . As the * type ’ 
in ordinary routine testing of raw rubber can be 
determined in the same operation as tensile 
strength, a separate test for permanent set — when 
using the above-named mixture of rubber and 
sulphur only— is superfluous for ordinary samples; 
only in the case of rubber prepared by special 
methods a deviation from the above given relation- 
ship may occur and lead to important conclusions.” 

A consideration of the above will demonstrate the 
fallacy of measuring the quality of a rubber by 
the resistance to stretch method, which consists 
in determining the load necessary to produce a 
given extension at a single point, and assumes that 
the greater the load the better the rubber. For 
rubbers of different types, the reverse Is actually 
the case. Further, it is obvious that the application 
of this method for determining state of cure, as 
suggested, may give fallacious results. 

Non-variation of type. 

Table II. illustrates the non-variability of type 
(I.e. constancy of a.n or absence of effect on this 
quality due to variation of the curing time). The 
figures given are merely examples of many hun- 
dreds of results, all of the same general order. The 
figiires under ” Type (experimental) ” were obtained 
by direct reading from the Schopper apparatus, 
those under ” Type (from curve) ” by careful draw- 
ing of the curve on the basis of all the apparatus 
readings from a small load up to the break. The 
rubbers which we have examined in this connec- 
tion comprise many examples of all the better- 
known plantation grades. 


Effect of experimental conditions. 

A number of experiments were made wiih a view 
to ascertaining whether various exix^rimental 
ftictors, likely to vary somewhat in practical work- 
ing, had any effect on type. It was found, however, 
that, if we except the effect of excessive heating ** 
in the case of certain mixings, none of the usual 
variables have any noticeable Influence. The follow- 
ing brief data in this regard are, we think, w’ortb 
^recording. 


1. Effect of mixing by different operators and 
machines. A batch of nibber was divided, and one 
^rt (o)*was put through a works machine and 
* mixed by an operator unknown to us; the remainder 
(b) was mixed by us on the laboratory mill. Both 
sets were then cured by us with the following 
results : 

a b 


Curing time (hours) 

Type 

Breaking strain (1b.) 
Elongation at break 


3J 3J 
89 39 

1711 1718 
9'96 10 02 


•^Over the part of the curve whldi la iypieta, hide* 
of the state of cure. . 

J 1919. 927. ^ 

Hds J„ 1917, 1261. 

673 ^ H. Jiewwp Ihdie-itabbik 


Tablc II. 

Non-variation of type. 

Absence of effect due to duration (time) of cure. 


Rubber 

no. 

Time of 
vulcani- 
sation 

Type (experimental) 

Type (from 
curve) 


Hours 


Type 

Ei-E 

Typo 

95 

li 

82<4 

33-00 

82-6 

33 0 

95 

2 

810 

32 40 

82-5 

33-0 

95 


82-4 

33-00 

82-5 

33-0 

95 


86-0 

34-00 

82-5 

33-0 

90 

si 

77*0 

30-80 

77-5 

31-0 

90 

4 

800 

32-00 

77-5 

81-0 

90 

41 

770 

30-80 

77-5 

31 0 

92 

l| 

870 

35-00 

8T-6 

1 86-0 

92 

If 

88-4 

35-40 

87-5 

35-0 

02 

2 

84-4 

34-00 

87-5 

35 0 

92 

H 

88-3 

35-40 

87-5 

86-0 

93 

11 

82-40 

33-00 

82-6 

33-0 

93 

2 

81-20 

32-50 

82-5 

33-0 

93 

21 

82-40 

33-00 

82-5 

33-0 

93 

21 

82-20 

32-90 

82-5 

33-0 

331 


89-00 

36-00 



331 

3 

89-00 

86 00 



332 

2 

94-00 

37-66 



.332 

1 3 

93-00 

37-33 



333 

n 

92-00 

37-00 



333 

3 

92-00 

37-00 



336 

2i 

86-00 

34-50 



336 

3 

86-00 

34-50 



335 

u 

93-00 

37-30 



335 

2 

92-00 

37-00 



335 

3 

93-00 

37-30 



337 

If 

86-00 

34-50 



337 

21 

85-00 

34-00 



337 

3 

85-00 

34-00 



338 

21 

84-00 

33-66 



338 

3 

8200 

33-00 



842a 

li 

82-00 

33-00 



842a 

24 

81-00 

32 66 



342 

2} 

90-00 

36-00 



342 

3 

90-00 

36-00 



347 

3 

86-00 

34-50 



347 

i H 

87-00 

35-00 



352 


83-00 

33 33 



352 

3f 

84-00 

33-66 


! 


2. Curing in different vulcanisers. A batch of 
rubber mixed on standard lines was cured in 
separate vulcanisers, with the following results : 

Vulcaniser 1 Vulcan iser 2 


Correct cure (hours) , • . . to 2| 

Type , . . . , • . . 85 35 

Breaking strain (lb.) .. 2040 2156 

Elongation at break .. .. 10‘45 10 GO 


8. Method of heating, (a) Four samples were 
cured in different moulds in an electrically heated 
vulcaniser for 2| hours, and the products examined 
in the usual way. In each case the type was found 
equal to 34. 

(b) Four cures of the same mixing were made at 
2|, 3J, 3i, and ^ hours, and of these two were In 
steam, two in the electrically heated apparatus. 
In each case an examination of the product yielded 
a type of 36. 

4. Effect of overworking. We have elsewhere^'* 
dealt with the general effect of overworking, and 
so far as type is concerned we may be content to 
state here that mires, partly on normally masti- 
cated material, partly on grossly overworked dough, 
partly on normally and partly on overmixed batches, 
were cured at 2, 2i, 2|, 3, and 3i hours, and in every 
case an examination of the product showed that 

j the type was, as nearly as possible, 33. Fig. 4 tepro* 
duces some of the curves obtained in this series. 

5. Effect of varying ** rest ** or ** sidrage.** Wo 
have elsewhere (loo. oit.) given details regarding 
mixings made up, cured, and tested with the 
following variations : 

Ii^terval between miring and cnringr from A hr. to 168 hrs. 

„ „ curing and testihgp y, * „ „ 72 „ 

'.if v,2J, I 
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In eacH case the type wad found eaual to 37. 
Similarly^ various cures of the same mi:dng varying 
from 11 to 8 hours were stored for 15 months, and 
In the case of another set various rubbers, ranging 
as regards corre^ cure from 1 to 3 hours, were 
stored for 8 months. In no case was any measurable 
difference of type observed. 

The correct ” cure. 

We have (above) shown that the curve in any 
series of cures which we select as the “ correct ** 
cure possesses certain attributes which represent 
(theoretically) an ideal balance of properties; it is 
the curve in which a = 6, that is to say the toughness 
or tenacity equals the limit of extension. . It is 
obvious that, for purposes of comparative evaluation 
of crude rubl)er, a certain definite curing standard 
must be selected. Various suggestions in this 
respect have been made; thus de Vries and 
Hellendoorn have in this connection dealt 
with maximum breaking strain, and Eaton and 


test pieces In each case must be tested in order to 
eliminate accidental factors. Secondly, the maxi- 
mum “ break ** is very frequently on the (techni- 
cally) over-cured ” side, and by no means easy to 
pick out. The modt serious objection, however. Is 
that which applies to the ** optimum ” method. 
According to our experience there is, on both sides 
of the “ correct cure,*^ but particularly on the over- 
cured side, a region in which the tensile product 
is very similar for a number of cures; that is to 
say, it may, in practice, be impossible to decide as 
to which cure, over a range of perhaps an hour or 
more (according to our standard methods), actually 
represents the “ optimum.? We have elsewhere 
published some figures Illustrative of these points. 
It follows, therefore, that there is a great and 
undeniable advantage in a method which not only 
Indicates quite clearly which curve represents the 
** correct ” or standard cure but which, in addition, 
in the case of a cure which is not correct, indicates 
quite clearly what the correct cure should be. 



II. 


Normal mastication ( q 

III. Over-mixed ’ rubber ) D «= 2 hour cure 
(10" maatication plus ^ „ 

30" mixing). ) 11 = 3 „ „ 

Fig. 4. 


Overworked rubber 
(35" mastication 
plus 5" mixing) 


B=2i hour cure (correct 
cure about 2 j to 3 hours). 


(correct cure about 2i hours). 


Grantham have proposed as a standard that cure 
(which they call the “ optimum ** cure) which gives 
the highest figures for the ** tensile product ” (i.e. 
breaking strain x elongation at break). In so far, 
however, as It Is desired to ascertain comparative 
rafe of cure and fi/pe, such standards are open to 
serious objections. Firstly, owing to the fortuitous 
Character of the “ break as the result of minute 
mechanical imperfections, of slight differences in 
mixing, moulding, etc.*-a considerablo number of 




The figures In Table III. show, we believe, 
that the curve (according to type) which is correct 
according to our method, not only, possesses a 
theoretically ideal balance of properties, but 
obviously corresponds in every case to a cure 
possessing excellent mechanical properties compared 
with other cures of the same series. , 

With a view to affording a comparison we set 
forth in Table III. our own fli^res for the 
various cures made. Indicating the cure 
corresponds to the ** correct cure,** and also the 
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cures which give the best results according to the 
maximum breaking strain, and “ optimum 
methods. 

Table III. 

VureB of various standard mixings for different 
periods (hours) showing: 

Type, break-strain, and elongation at break of 
various cures, the correct cure,** maximum 
breaking strain cure, and “ optimum cure." 
yo. 87 (Type 38) 

“Cor- ‘*Optl- 

rect Max. : mum 
. cure ” break oiiro 



Hh. 

2 h. 


(hrp.) 

(hrs.) 

(hP!--.) 

*B.S. 

1494 

2188 

• 


o 

.> 

2 

K. 

10-70 

10-39 








No. 

88 (Type 33) 





2h, 

24 h. 

1. 24 h. 

3h. 

24 

21 

23 

B.S. 

1000 

2252 ^^63 2366 

2255 




£. 

10-88 

10-74 10-26 10-25 

10-24 






No. 

89 (Type 33) 





2h. 

21h. Olh. 2Jh. 

3 h. 

24 

31 

2 3 

B.S. 

1601 

1912 2094 2338 

2462 




E. 

10-90 

10-78 10-80 10-07 

19 92 






No. 

, 90 (Type 31) 





2h. 

34 h. 

4 h. 

44 h. 

4 

44 

4 

B.S. No break 1727 No break 

2419 




(about 1400) 

(2400) 

10-68 




E. 

11-36 

10-82 

10*98 






No. 

92 (Type 36) 





lih. 

If h. 

2 h. 

24 h. 

13 

2 

2 

B.S. 

2067 

2100 

2302 

2226 




E. 

10 77 

10*43 

10-42 

10-00 






No. 

93 {Type 37) 





lib. 

2h. 

24 h. 


2 

2 

2 

B.S. 

1928 

2110 

2012 





E. 

10-32 

10*35 

9-84 







No. 

94 (Type 37) 





2h. 

24 h. 



24 

24 

24 

B.S. 

2072 

2388 






E. 

10-65 

10*56 








No. 

95 (Type 33) 





1th. 

2 h. 

24 h. 

21 h. 

U 

24 

13 

B.S. 

2289 

2222 

2386 

2111 




E. 

10-78 

1053 

10 20 

9-56 







No. T.D 






lib. 

2h. 



u 

14 

U 

B.S. 

1708 

1610 






E. 

10-23 

9 56 








.Vo, 

J. (Type 35) 





lih. 

2h. 

2 h. 5 ’ 

2 

h. 5" 

2h. 5 ” 

2 b. 5 ’ 

B.S. 

1593 

1778 

1805 





E. 

10-60 

9-96 

9-96 







No. 

K. (Type 35) 





2h. 

2h. 

24 h. 

21 h. 

24 

23 2 

4<f-23 

B.S. Obviously 1496 

1682 

1750 


almost =« 

under-cured 1014 

10-08 

9-58 






No. 

J.S.F. 13 (Type 

36) 




14 h. 

Hh. 

2h. 


11 

14 

14 

B.S. 

2343 

2454 

2330 





E. 

10*6 

10-26 

9 81 








;o. C. (48) S. 





Uh. 

13 h. 

2h. 


13 

13 

11 

B.S. 

1629 

1900 

1660 





E. 

10-92 

10*4 

10-2 







No. 

64 (Type 38) 





2 b. 

24 b. 

24 h. 

2iA- 

24 

23 

21 

B.S. 

1068 

1295 

1414 

1860 




E. 

9-77 

1098 

1050 

1020 






No. 

66 (Type 43) 





lib. 

2h. 

24 h. 


2 

23 

24 

B.S. 

1960 

2048 

2282 





E. 

10-02 

10-78 

10-24 







No. 

67 (Type 37) 





2 b. 

841u 

24 h. 


24 

24 

24 

B.B. 

1746 

1988 

1776 





E. 

10-04 

10*34 

9-38 







No. 

69 (Type 41) 





24 b. 

' 24 h. 

3 b. 


3 

24 

24 

¥■ 

1093 

1102 

1426 

10-92 

1400 

io*o|p 







No. 

76 (Type 38) 





2 b. 

Ti h. ■ ihSS” «fi 





X079 

1672 

noo 

2281 




m.'-: 

10-84 

1120 

iroo 

10-85 








Cor- 


‘*Optl 




rect 

Max.: 

mum 




cure '* 

break 

cure 




(hre.) 

(brg.) 

(hrs.) 



No. W. 331 (TypeM) 




2h. 

3h. 

2 

3 

3 

B.S. 

1888 

2120 




B. 

10-10 

9-4 






No. W. 332 (Type 37/8) 




2h. 

3h. 

2 

3 

S - 

B.8. 

1047 

2058 




B. 

10-3 

0 27 






No. 

W. 333 (Type 37) 




24 h. 

3h. 

23 

23 

24 

B.S. 

1770 

1730 

E. 

10-10 

9-62 






No. 

W. 336 (Type 344) 




24 h. 

3 h. 

21 

24 

21 

B.S. 

21 88 

2072 



B. 

10-53 

0 64 






No. W. 33.1 (Type 37) 




14 h. 

2 h. 

3h. 2 

3 

3 

B.S. 

1680 

1484 

3072 



E. 

10-54 

-9-83 

ft-7 A 

No. W. 338 




24 h. 

3h. 

24 

3 

3 

B.S. 

2000 

2184 



E. 

10-85 

10 20 






No. 841a (Type 33) 




1 h. 

14 h. 

1 

1 

1 

B.S. 

2016 

1960 




E. 

10*66 

10-30 






No. 842a (Type 33) 




14h. 

24 h. 

14 

14 

12 

B,S. 

2180 

2083 



E. 

10 75 

9 54 

No. W. 340 




2 h. 

24 h. 

3 b. 24 

3 

3 

B.S. 

1331 

1770 

2116 



E. 

10-38 

0*98 

Q-79 

No. W. 341 




2h. 

24 h. 

3h. 24 

3 

3 

n.a 

1500 

1800 

1960 



E. 

10*60 

10*09 

9-74 

No. W. 3 i2 




2h. 

24 h. 

3h. 24 

3 

3 

B.S. 

1620 

1568 

1876 



E. 

10-91 

8-98 

9-49 




In Table IV. (below) some examples are given of 
“ correct cures ” obtained on the basis of a single 
preliminary cure. The rubbers, as in the other 
series, consisted of various plantation grades 
(smoked sheet, pale crCpe, brown crCpe, and scrap). 
Some rubbers of an experimental type are also 
included. 

Table IV. 


Examples of correct cures,** obtained on basis of 
one preliminary cure. 

(Preliminary cure in each case =2 hours except 
where otherwise stated.) 

Number Preliminary euro *' Corroct euro 

figures figures 




B.S. 

E. 

Time 

B.S. 

E. 

P, ... 


... 1,592 

9 95 

1 hr. 

1,786 

10-03 

M. ... 


... 1,288 

9-86 

24 ,. 

1,554 

9-85 

F. ... 


... 1,621 

10-94 

3 „ 

1,850 

10-28 

F. 1 


... 681 

10-78 

4 

1,960 

10-68 

.. 2 

... 

798 

10-46 

34 

1,260 

10 12 

» 3 


840 

10-35 

34 „ 

1,094 

10-08 

N. ... 


... 1.484 

11 34 

24 „ 

1,615 

10-72 

F. 4 


... 1,219 

11-00 

3h. 5" 

1,886 

10-40 

.5 


... 1,204 

11 00 

3 hrs. 

1,313 

9-82 

31 A. VIII. 

... 2,380 

9-81 

14 

2,346 

10-60 

31 8. VI 

1. ... 

... 1,341 

9-33 

if 

1,564 

9-86 

36 8. VII. ... 

... 1,198 

11 2 

24 „ 

1,642 

10-67 

77 S. XI 

... 

... 476 

10-0 

3 „ 

1,700 

10-40 

79 S. XI 


460 

9-58 

3 „ 

1,850 

10-60 

C. 48 


... 1,660 

10-2 

li 

1,900 

10-40 

38 S.X. 


... 1,262 

10-48 

3 „ 

1,579 

10-20 

W. 332 

3’ h 

... 2,058 

9-27 

2 „ 

1,947 

10-30 

W. 333 

3h.i 

... 1,730 

9-62 

2| „ 

1,770 

10-10 

W. 336 

3h.) 

... 2,072 

9-64 

24 » 

2,188 

10-53 

W. 338 

3 h.) 

... 2,184 

10-20 

21 ^ 

2.000 

10-85 

842a (2\ 

b.) 

... 2,083 

9-64 

14 W 

2.160 

10-75 

a41a (l] 

th.) 

... 1,960 

10-30 

1 M 

2,016 

10-68 

W. 344 

(24 h.) 

... 1,477 

9-8 

34 „ 

1,640 

9-56 

W. 362 

sib.) 

... 2,140 

9-96 

24 „ 

1,880 

10-46 

W. 364 

24 h.) 

... 1,608 

10-80 

2! „ 

1,946 

10-36 


Note.~~B.B.>« Breaking strain (lb. per sq. inch). 
Siengation at breaking (taU^ origmal length a* 1). 




hMt mimkvx km okrBn^kmomjK mT!iskkr^ 


in which p'ls in lb. per sq. Inch, v In cubic feet 
p^r lb;, and T is the absolute temperature on the 
Fahrenheit scale. 

The values of p are taken from the experi- 
mental curve, multiplied by the conversion factor, 
and substituted in the above equation, giving the 
values of v which must then be converted into 
c.c. per gram. The products T(v -v^)Cip/dt, In 
which T Is absolute temperature Centigrade, and 
Vj specific volumes of steam and water in c.c. per 
gram, and dp/dt in cm. of mercury at ° 0., when 
multiplied by the conversion factor OO^^T? give Q, 
the latent heats In calories per gram (or kilo- 
calories i)er kilogram) of wmter evaporated. Q, 

refers to (1) from the grajdi and to (2) 
from the equation. 

Table V. 47-8 % Bolution dp/d/ ill cm. of mercury per I'" C. 
and Q in kilocalories por kilogram immediatoly above. 




dp/d/(l) 

Avldt (2) 



/ 

40 

45 


grapliio 

formula 

Qi 

Q2 

t 


0 275 

0-275 

4.59 

459 

50 


... 036 

0 37 

480 

499 

60 


... 0 50 

0-.53 

495 

468 

70 


... 0-7.55 

0-83 

459 

501 

80 


... 1-08 

113 

405 

480 

90 


... 1.50 

1-4 1 

402 

443 

95 


... 1 50 

1-50 

402 

424 



'J’AHLK VI.- 

(i0-4',\', aulufitm 



40 


... 

. — 

— - 

— 

45 


0 2;{ 

0-1.58 

413 

283 

50 


... 0 20 

0 283 

439 

429 

(iO 


0-50 

0-53 

515 

480 

519 

70 


... 0-71 

0-78 

.537 

80 


... M)7 

1-03 

507 

470 

90 


... i-;<7 

1-2H 

449 

421 

95 


... 145 

1 41 

413 

410 



'J'Aiui'; V.IL- 

Suiurated bcluiivn. 


40 


... 0115 

— 

372 

— 

45 


... 015 

0125 

404 

337 

60 


... 0-175 

0-18 

397 

409 

60 


... 0-215 

0-20 

444 

462 

70 


0-30 

0-30 

367 

307 

80 


... 0 275 

0-29 

209 

283 

90 


... — 

0-25 

210 

— 

95 


... 

0-21 

170 

— 


The latent heats of the uusaturated solutions 
are probably about 450 to 500 calories, i.c., at least 
60 calories lower than that of water at the same 
temperature. They afipear to reach a maximum at 
some temperature between (50° and 70° C. The 
maximum is more pronounced in the case of the 
saturated solution and also occurs at about (>0°. At 
that temperature the latent heat Is about 400 to 450 
calories and rapidly falls to less than 200 cnl. at 
KK)®. The latent heats of saturated solutions of 
those salts of which the solubilities increase con- 
tinuously with rls(^ of temperature will in general 
become zero when the pressures of saturated vapour 
reach a maximum and therefore dp/d/ = 0, and 
thereafter will become negative (ic., evaporation 
of water with precipitation of salt evolves heat) as 
the vapour pressures fall to zero. 

If the assumption is made that the same equation 
for saturated solutions holds good up to this tem- 
perature, and It is used to calculate the temiwira- 
ture of zero latent heat, this Is found to be 112° C. 
From the general trend of the curve It would appear 
to be somewhat higher. 

Hydrolysis of ammonium nitrate and its reaction 
upon iron and aluminium. 

It Is reported that much ammonia is lost during 
the evaporation of ammonium nitrate solutions; 
ths following experlmen(|^ were performed to dis- 
cover whether such loss is due mainly to the 
orls^l hydrolysis of the salt or to the 

(Kmtiiiual reu^n between the hynly^ j^ 
add and the metal of the oontatwil^:/ ' i 


I. —-Hydrolysis in glass, 

A modification of the method of B. O. Hill (J. 
Chem. Soc., 1006, 89, 1277) was employed, a litre 
of purified air being drawn through a solution of 
40 grms. recrystallised ammonium nitrate in 10 c.c. 
of water heated in the water bath to 92°-~04°O. 
and then through ammonia-free water contained 
in two cylinders placed in series, ^e water was 
afterwards Nesslerlsed. The first cylinder con- 
tained 0-04 mgrm. NH^,, the second none. In two 
subsequent experiments the air was drawn directly 
through diluted Nessler solution and the amounts 
of ammonia found were 0 03 and 0 035 mgrm. NH^ 
per litre of air. 

In a further exj^erlment with fresh material 
I two litres of air was drawn through the solution 
during 2J hours, and the amount of ammonia 
found was 006 mgrm. ixji* litre of air. 

II. — Hydrolysis hi 'presence of iron. 

(a) The above exi)eriment was repeated in pre- 
sence of fine iron wire. Much rusting of the iron 
was obsei*ved, and 2*25 mgrms. NH was found 
l>er litre of air drawn through, i.c., 37-5 times as 
much as In the absence of iron. 

(h) Oast iron ho rings were employed, 2 grms. of 
iron being placed with 20 grms. of ammonium 
nitrate and 10 c.c. of water in the glass fiask. 
The iron was observed to rust when the solution 
was heated before air was drawn through It. In 
two e\'i)eriinents 5 mgrms. and (5 mgrms. NH^ were 
caiTlcd over per Hi re of air, and ammonia' could 
be smelt In tlic flask. 

(c) Distillation in steam in presence of iron 
borings. In this ease 'atmospheric oxidation of 
iron was almost eliminated. 1 grin, of iron borings 
was heated in a flask with 20 grms. ammonium 
nitrate and a little water, and steam was blown 
tlirougli the mixture. 100 c.c. of the distillate con- 
tained 136 mgrms. of NH., ; the residual liquid in 
the flask mensurcMl 00 c.c\, and, after being acidi- 
fied subsequent to the rc^moval of the metallic iron, 
contained ferrous and ferric iron. 

(d) Evaporation in an iron crucible. 5 grms. 
ammonium nitrate w'as dissolved in 10 c.c. of water, 
and the solution evaporated to dryness in an iron 
crucible on the water hath. The solution when hot 
attacked the iron, Inducing rapid rusting; bubbles 
of gas were evolved (? oxides of nitrogen) and 
ammonia could be smelt. The solution formed on 
adding water after evaporation to dryness con- 
tained ferrous as well as ferric iron, and there 
was a black deposit on the (•riiclble. 

III.— Hydrolysis in presence of aluminium. 

Since aluminium has no appreciable action on 
dilute nltrlc.acld, It was anticipated that ammonium 
nitrate solution might be evaporated in an alu- 
minium container without serious loss. 

(a) 1 grm. of aluminium turnings was heated In 
a flask with 20 grms. of ammonium nitrate and 
10 c.c. water, whilst air was drawn through. 

1 litre of air carried over 0-2 mgrm. NH,. This 
was more ammonia than appeared when the solu- > 
tion was heated in contact with glass alone, hut 
was only about one-twenty-flfth the amount which 
escaped under similar conditions when iron was 
present. 

(b) The solution was distilled with steam in 
presence of aluminium turnings. 100 c.c. of the 
distillate contained 2-7 mgrms. NH,, or about on€^ 
fiftieth the amount which was found when a similar 
experiment was performed in presence of iron. 

(o) Hvuporation in dlUniiniun(, frSiO 

grfiiSi of |^%afi<l%]^ immemitw nitrate war 
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dissolved In water in a small aluminium saucepan, 
and the solution evaporated to dryness. The salt 
was again dissolved In water and re-evapo- 
rated in glass, 5*800 grms. being thus recovered. 
The surface of the aluminium remained quite un- 
affected. 

Conclusions. 

(1) The hydrolysis of ammonium nitrate which 
occurs when an aqueous solution of this salt Is 
evaporated In an acid-resisting vessel is very small 
and the loss is consequently inappreciable. 

(2) There is considerable loss of ammonia when 
ammonium nitrate solution is evaporated In con- 
tact with iron, accompanied by corrosion of the iron 
and consequent pollution of the residual salt. This 
is due to interaction between the iron and the 
hydrolytic nitric acid, with concomitant loss of 
ammonia. 

(3) The substitution of aluminium for iron as 
the material of the containing vessel almost entirely 
obviates loss of ammonia because of the inertness 
of this metal towards nitric acid. 

University College, Technical College, 

Nottingham. Darlington. 


NOTE ON THE YIELD OF MINERAL OIL PROM 

CERTAIN LOW-GRADE COALS (SHALES). 

BY S. ROY ILLI NO WORTH, R.SC. (LOND.), A.B.C.8., F.I.C. 

The yield of mineral oil from certain low-grade 
coals mined at the Old Rouiidwood Collieries, 
Wakefield, was investigated by the author in 1909 
through the courtesy of Mr. Stanley Nettlefold. 

The material dealt with occurs in the Adwalton 
Stone Coal, a lenticular deposit of local character 
situated between Bradford and Wakefield in the 
West Riding of Yorkshire. The seams are in the 
Middle Coal Measures, and lie about a hundred 
yards above the Sllkstone Coal. 

The samples experimented upon were mine- 
samples taken from “ roof to floor” of the seam; 
the bulk sample thus obtained was quartered down 
to the requisite size for investigation. Each sample 
was distilled in a horizontal iron retort, of 8 inches 
circular cross section, mounted in a brick-work 
setting heated by a coke fire. The charge distilled 
weighed 50 lb., leaving three to four inches clear- 
ance between the top of the charge and the retort. 
An Internal temperature of 650° — 700° 0. was main- 
tained throughout each experiment. The gaseous 
products evolved were passed through a series of 
air coolers seven feet high, built up of one-inch 
iron pipe, the gas being finally scrubbed in a five- 
foot tower, packed with coke, down which a stream 
of creosote oil was allowed to flow. 

The crude oil from the air-coolers was mixed; a 
litre sample was then distilled by direct heat in 
an iron still fitted with a swan neck, wet steam 
being introduced into the oil as soon as the kerosene 
fraction had passed over. The whole of the distil- 
late was collected together, the distillation being 
carried on until the distillate dropping from the 
condenser solidified to a yellow mass, i.e., until 
chrysene commenced to pass over. This once-run 
oil was washed with the following reagents in 
the order given ; (a) 25% solution of caustic soda, 
(b) water, (c) concentrated sulphuric acid equal to 
6% of the oil by weight, (d) water. These various 
washings were carried out at 40° G, ; between each 
washing operation the mixture was allowed to 
Stand for two hours before separating the reagent 
used, The washed oil wgs then fractiohated into 
naphtha, a keroiwne distillate of i^. gr. 0 * 810 , and 

0 . 


and pressed in a screw press to expel the lubricating 
oil from the crystalline wax. 

The naphtha fraction was redistilled, that portion 
boiling above 160° 0. was added to the ‘ kerosene, 
which In turn was also redistilled to a bulk gravity 
of 0*810 and a flash point 78° F., and the residue 
was added to the oil expressed from the wax. 
These redistilled fractions were finally washed with 
2% by weight of 92% sulphuric acid, water, and 
dilute caustic soda, in the order nam^. 

The creosote oil from the scrubbers was dis- 
tilled with wet steam, the light naphtha separated 
from the water and added to the refined naphtha 
obtained from the crude oil. 

Two coals exhibited commercial possibilities In 
so far as they behaved in a satisfactory manner in 
the retort and gave average yields of refined pro- 
ducts. Particulars of these coals are as follows : — 


Moisture 

Habb 

0-90 

Shell-band 

0*88 

Volatile matter (900" C.) ... 

34*92 

22*08 

Fixed carbon 

19-93 

24*96 

Ash 

44-25 

52*30 

Nitrogen 

0-84 

0*82 

Sulphur 

1-71 

0*91 

Crude oil, per ton in galls. ... 

34 

18 

Sp. gr. crude oil 

0*891 

0*902 

Ammonium sulphate, lb. 
per ton 

10-2 

9*3 

Uefined products. 


% by volume on the 

Naphtha 

crude oil. 
nubb 

6*8 

Shell-band 

‘3*75 

Kerosene 

34*8 

32*26 

Heavy oil 

30 00 

21*40 

Wax (scale) 

4*00 

9*10 ' 

Loss to acid 

16*0 

22*50 

Loss to soda 

2*6 

6*0 

Naphtha from scrubbei's 
(galls, per ton of shale) ... 

2*1 

1*3 


AN ELECTROLYTIC HYDROGEN GENERATOR 
FOR THE LABORATORY. 

DY L. D. WILLIAMS. 

This generator is a small-scale cell suitable for 
use as a substitute for the familiar Kipp’s 
apparatus, over which it possesses the advantages 
of supplying very pure hydrogen and requiring 
much less attention. For example, a battery of 
five such cells has been used by the author for six 
months with no further attention than occasionally 
supplying distilled water. 

The probable impurities in the hydrogen are 
hydrogen sulphide, oxygen, water vapour, and 
spray from the electrolyte. These may be removed 
by passing through sodium hydroxide solution and 
over heated copper, and then drying with solid 
sodium hydroxide or soda -lime. Hydrogen so 
purified is quite suitable for reductions by Sabatier 
and Senderens’ method, which is a very severe test 
of the purity. 

Oxygen containing ozone may be obtained 
either reversing the current through the cell or else 
by closing the mouth of the anode tube and provid- 
ing a delivery tube. The oxygen may be purified 
by passing through sodium hydroxide, over weR. 
heated copper oxide, and th^ dty^ ^th eon- 
centrated ^phuric scid or other deskcat* 

ingageht 






As al^WQ in the accompanying diagram the cell 
consists of a filter flask of 2^ c.c. capacity fitted 



cork wi4 allow, or about 1*6 cm. The anode Is a 
I strip sheet of lead, 26 cm. long, the lower end 
as wide as possible while the remainder is about 
1 cm. wide. The upper end is soldered to a copper 
lead which supports this electrode so that its 
lower end is 1 cm. above the bottom of the tube. 
The cathode is a strip of lead foil thin enough to 
pass between the cork and the neck of the flask 
without causing any leakage. It should not be 
lower than the bottom of the anode tube and may 
be very conveniently wrapped around this. The 
electrolyte consists of 20% sulphuric acid and 
should nearly fill the flask when the exit la open. 

In use a cell will produce 7 c.c. of hydrogen per 
ampere per minute and half this quantity of 
oxygen. The normal load for a cell Is 2 amperes, 
but twice this amount may be used if necessary, 
although the electrolyte boils after a time unless 
the cell is cooled externally. When overloaded the 
anode disintegrates slowly, forming a deposit of 
lead peroxide. At the normal load a potential 
difference of 6 volts is required, a rather high 
figure, corresponding to an efBclency of less than 
50%, but of no material Importance in small instal- 
lations run from direct-current lighting circuits. 

Experience shows that the ideal plant for a small 
laboratory consists of 10 cells run normally at 
1 ampere, a variable resistance to handle up to 
3 amperes, an ammeter, and purifying apparatus. 


with a cork carrying a straight tulK% 30 cm. long. City and Guilds Technical College, 
which should bt‘ as wide as the diameter of the Ix'onard Street, TiOndon, E.C. 
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THE THERMAL CONDUCTIVITIES OF INSU- 
LATORS IN RELATION TO THE LAGGING 
OF STEAM PIPES. 

BY B. TH03IAS, M.SC., A.I.O. 

Thebe appears in many cases to be a considerable 
variation in the published results of the values of 
the thermal conductivities of badly conducting 
materials. This is probably due to a variety of 
causes, such as the condition in which the material 
is employed, particularly the tightness or other- 
wise of the packing, the presence or absence of 
moisture, and to some extent, no doubt, the method 
by which the conductivity is determined, in addi- 
tion, of course, to the slight variation due to the 
temperature. When this is considered in relation 
to the loss of heat from steam pipes, it is necessary 
in order to obtain a reliable estimate of these losses 
to know accurately the value of the thermal con- 
ductivity of the lagging material, otherwise an 
enormous number of actual determinations of the 
heat losses becomes necessary, with pipes of varying 
diameters and varying thickness of insulator and 
with steam at different temperatures. The method 
generally employed by engineers is to determine 
tlie amount of steam condensed in a pipe covered 
wdth a certain thickness of the insulator under con- 
sideration, and in the case of superheated steam 
to determine the fall in temperature along the 
pipti- 

A determination of the conductivity of the 
h^ggi*^g material is considerably simpler and 
capable of greater accuracy. Knowing the con- 
ductivity and also the emissivity of the radiating 
surface, it is quite easy to calculate the heat losses 
from a furnace or a steam pipe of any diameter 
with any thickness of lagging and with any tem- 
perature of the steam inside, to obtain which in a 
direct manner would involve an enormous number 
of experiments. 

Various methods have been employed for deter- 
mining thermal conductivities. The earlier deter- 
minations by Forbes, Peclet, Meyer, and others did 
not lead to very reliable results. The methods 
employed by these observers are reviewed by Lees,* 
who points out the sources of error involved. 
Using Lodge’s “divided bar” method, Lees {loc. 
cit.) determined the conductivities of crystals and 
other bad conductors, The principle of this method 
is to determine the fall in temperature along a bar 
heated at one end and cooled at the other, the bar 
being divided half-way between the two ends by a 
plane perpendicular to its axis. The fall in tem- 
perature is compared when: (1) the divided ends 
are together ; (2) a disc of the crystal or other body 
is interposed between the divided ends. 

It appeared to the author that a simpler method, 
and one in which the conditions complied more 
nearly with those under which the material is 
employed in works for lagging, might be of interest, 
inasmuch as the physical condition, a.s already men- 
tioned, has a considerable influence on the results 
obtained. Accordingly, determinations of the 
thermal conductivities of the more commonly 
employed insulators have been carried out, and the 
results obtained have been utilised to calculate the 
heat losses from steam pipes as outlined above. 
The method of experiment was as follows : — 

C is a copper can of about 8 cm. diameter and 
10 cm. in height. Two holes of one inch diameter 
were drilled opposite one another a little below the 
centre. Two rubber stoppers carrying a thin 
copper tube, B, of internal diameter 19 mm., were 
inserted in the holes. Another thin copper tube, 
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A, of external diameter 12*2 mm., was placed 
coaxially inside the wider tube and kept in position 
with rubber stoppers. The space between the two 
tubes was filled with the material of which the 
conductivity was desired, care being taken when 
comparing different insulators to pack the space 
as far as possible to the same degree of tightness. 



Superheated steam at a known temperature was 
passed through the inner tube, and the rise in 
temperature of a known weight of water in the 
calorimeter was determined during a definite 
interval of time. The usual precautions were 
ob.served to avoid radiation correction, C being 
initially as many degrees below the temperature of 
the surroundings as it ultimately attained above it. 
The calorimeter was also protected by asbestos from 
external heating by steam issuing from A being 
blown back upon it. It will be seen from the 
dimensions of the tubes that the quantity of 
insulator employed was quite small, so that its total 
heat capacity was small. The steam was passed 
through for a few minutes before actual measure- 
ments of the temperature of the water were 
carried out, so as to attain a steady flow across 
the insulator. 

Wo have in the usual way in the case of a 
cylinder : — 

Q = ^ 2 tt Irkt 


Whence log. - 
r 


2wlkt {e~0i) 
(W+tc) (6,-0,) 


where the letters have the usual significance, i.c. ; 

= external radius of the insulat ng material and 
therefore the internal radius of the outer copper tube $ 
r— internal radius of the insulator and therefore the 
external radius of the inner copper tube; Z= length 
of the insulating material, equivalent in this case to 
the length of the outer copper tube in contact with 
the water in the calorimeter; i = time; <9 = tempera* 
turo of the steam; — outside temperature, t.e., the 
mean temperature of the water in the calorimeter. 
W— weight of water in the calorimeter; water 
equivalent of tho calorimeter and its accessories ; 
03 — final and 0,,=^ initial temperature of the water in 
the calorimeter. 

The following results were obtained, time being 
reckoned in seconds and temperatures in degrees 


centigrade : 

SubstAnoc. 

0 


O 2 


W. 

to. 

k. (o.g.t. 
t. unita)* 

TTMagnesiaT’ 

2^ 

“TsT* 

22-r“ 


.357 ' 

TT* 

6^**^ O’lOx'lO"* 


. 340 

19-4 

24-8 

140 

358 

14 

660 0*18 X10-* 

2. Kiescigubr 

190 

191 

28-2 

160 

820 

14 

780 0-24 XKh* 


, 240 

200 

250 

150 

840 

14 

640 0-25xl(h« 


, 230 

21-2 

280 

14-4 

800 

14 

900 0-22 X10-* 

3. Ignited 

240 

159 

18-6 

18-2 

320 

14 

420 0-18Xl(h» 

kiesolguhr 

270 

21 6 

28-6 

15 2 

836 

14 

900* 0-20 X10-» 

4. AsbeBtos 

306 

20-1 

26*2 

161 

370 

14 

400 0*84 X Id-* 

fibre 

. 805 

20*7 

28-5 

ISO 

868 

14 

640 0-86 X 10-* 

6. Slag wool . 

. 820 

212 

271 

16-3 

881 

14 

600 0-26XlO-« 


. 810 

10-7 

,26-5 

13*8 

862 

14 

480 0-29 xKh* 


n 



m x THOMAS^HE TSMMAJ. CK)NI«^ mm w, 101^ 


Arranging in the order of their efficiencies as 
insulators (l/fc), taking magnesia as 100, we get : — 
Siibflt ance. k x 10-*. 

Magnesia 0-185 

Kleselguhr (Ignited) . . 0-190 

,, (ordinary) .. 0-230 

Slag wool . . . . 0-275 

Asbestos fibre . . 0-350 

Thus, of the materials examined, magnesia is 
the best insulator, although ignited kiesel^uhr is 
practically as good. Asbestos fibre, which is very 
commonly emjiloyed, is only half as efficient. 

Card* recommends “ magnesia covering," a 
composition containing 85% of magnesium 

(•arbonate and 15% of asbestos fibre, as one of the 
most efficient materials on the market for use in 
Jagging boiler plant and steam pipes. 

Reverting now to the original heat equation : — 

Q = *-i 2 TT H ™ 

dr 

or its integral i 

^ Wi 

AVhen wo cxinsider steam pities and furnaces the | 

quantity Qi, is the amount of heat lost per 

second by radiation from the surface, r the radius 
of the pipe, r,-r the thickness of insulator, $ the 
temperature inside the pipe, and the tempera- 
ture of the radiating surface. 

Qi = 2 Tr, Iq. 

q being the amount of heat radiated from unit 
area of the radiating surface in unit time when its 
temperature is Bi. 

Hence by substitution : — 

fiiogo - {e~e^) ! 

r q 

Knowing k and g, the heat losses from a pipe or | 
furnace of any radius, with any thickness of in- | 
eulater and any value of 0, can be calculated from 
the above equation; q can, of course, bo readily 
found by any of the usual methods for determining 
. einissivity, and from the laws of cooling. 

It is evident from the above ecpiation that the 
greater porti-on of the heat saved by lagging is 
saved by a comparatively small thickness of insula- 
tor, and that only with an infinite thickness of 
insulator is it possible to conserve the heat com- 
pletely. It also follows that when the radius of the 
pipe is large, a greater proportion of tho boat is ! 
saved with the same thicknos.s of insulator than | 
when the radius is small. Tlie information given ! 
? in engineering text-books as to the relation between i 
the amount of heat saved and the thickness of the 
insulator is generally very vague, and is, as a rule, 
niade without reference to the diameter of the 
steam pipes. Hausbrandt, in dealing with this 
' subject, says : “ Tho coating (of insulator) should 
‘not be too thick or tho surface is unduly increased : 

' a larger and cooler surface may easily lose more 
heat than a smaller or hotter 8u^fac^e,” from whicli 
one would infer that there is a certain limit to the 
-thickness of insulating material beyond which the 
heat lost begins to increase with further thickness. 
In other words, one would, if this statement is 
correct, find that the curve' connecting the heat lost 
with the thickness of the insulator passes through 
ii minimum. Such, however, is not the case, but 
.(he curve -does,* imder-a ctrtaiir 'condition, pass 
through a maximum. This is true when the radius 
of the tube lagged is below a certain limiting value, 
in which case lagging will lead to a greater loss of 
heat unless the thic^ess of the insulator is 
disprofkirtionntely grelt. This point is of some 

* Thli 1919, 97 a. 

t AiHl Cwling AppuAtu*/' p. 205. 
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importance, as steam pipes which are in common 
use fall in this category with certain classes of 
insulators. 

In order to find the magnitude of this minimum 
value of the radius, use is made in the following 
deduction of Newton’s law of cooling as a first 
approximation when the temperature of the 
radiating surface is not too high above the sur- 
roundings. It will be shown in tlie s^uel that the 
results BO derived are in substantial agreement 
with results calculated from actual exixirimental 
determinations of the loss of heat from various 
surfaces by Pcclet and others. 

We have, as before : — 


log 


-Ik 


Qi 


( 0 - 0 ,) 


(i) 


Qi=2irrilKe^ (Newton’s law) (ii) 

K Iwing the “ einissivity ’’ or the quantity of heat 
radiated per unit area in unit time with unit 
temperature excess over the surroundings. 
Substituting (ii) in (i) we get : 

'°8r = 4^ 

1 1 


- : (1+ 


Kr, 


(9 ^ 

Differentiating (iii) we get ; — 


log;*) 


(iii) 


i ‘fOi 1 

dr, ~ 0 


f(i+iog;.) 


(iv) 


From (ii) by differentiation : — 

iv = ' ' '' 

If there is a maximum or minimmn in the curve, then 
at this point : — . 


dr, 


.0 i.e., r,! 


* ’ dfi 


(V) 


Substituting (v) in (iv) we obtain 


1 _ Kr, 1 


(1-flog 


(vi) 

Kr, 


but (iii) is universally true, i.e., ^ = i(l-f-^~‘ log-). 

Hence at the point at which a maximum or minimum 
occurs. 

Kr, , _ k 


k - ^ ’•* = K 


(vii) 


To evaluate this, we may take the case of asbestos, 
for which, as mentioned in the earlier part of this 
paper, k was found to be 0*36 Xl0~* e.g.s. unit, K 
was determined in a manner to be described and was 
found to be 0’29xl0-’ e.g.s. unit, henco for asbestos 
r, = l'25 cm. Since r, “1*25 cm. it is obvious that 
r must be less than this figure, t.c., the existence of 
a maximum or minimum with asbestos is only 
possible when the radius of the pipe is less than 
1*25 cm. Further mathematical investigation shows 
this to be a maximum and not a minimum. In 
Figures I. and II. are shown the heat losses from 
pipes of 1 cm. and 2 cm. diameter, lagged with 
varying thicknesses of asbestos, nd with steam at 
1(X)° 0. inside. Porter* deduced a similar result in 
the case of a hot wire. He established tho 
relation : — 



6a being the temperature of the wire, H the 
quantity of heat supplied ^)er unit lengtln k the 
conductivity and e the einissivity of the lagging 
material, h the outer radius and a the radius of the 
wire. 
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Bjr differentiation, keeping H constant, he 
obtained ; — 

^ M 

d6 2 V“6=e ifcfty 

from which it follows that the temperature of the 
wire (6a) is increased if h is greater than A; -5-e, while 
if h is less, the effect is reversed. It is surprising 
that Porter’s result has not been more widely quoted 
in engineering text books. The reason for this is 
probably due to the fact that in applying this result 
to a narrow tube lagged with asbestos paper*, the 
particular sample of asbestos employed by them 
CPorter and Martin) had such an exceptionally low 
conductivity that what they term tlie “ critical 
radius ” is in this case only 0*5 cm., which is, as i 
they point out, below engineering dimensions. The 
asbestos paper employed by Leesf in his conduc- 
tivity determinations had k =0*00057, which is much ! 
of the same order as that of the asbestos material j 
generally supplied for lagging. This will bring the I 
‘‘critical radius ” well within tlio limits of pi]x« i 
used in engineering practice. The value found in ' 
the first part of this pajjer for asbestos fibre was ; 
0*00036, giving, as already mentioned, a limiting j 
value for the tube radius of 1*25 cm. A ^-in. jiipe 1 
(r = l*0 cm.) is lower than this, and such steam pipes 
are often employed. Very extensive measurements ; 
of the heat losses from different radiating surfaces | 
at various temperatures have been made by Pcclet j 
and otbers^. Making use of these results and j 
taking the value found for the emissivity (K) of j 
asbestos, i.e. 0*00029, the corresponding values for ' 
6^, Q,, and r, in equation (i.) above have lieen found I 
and the curves shown in Figures I. to V. con- | 
structed. 



4 5 6 7 8 9 


Heat lost (grm.-cals. per sec. per metre 
length of pipe). 

Diameter of pipe = 1 cm. 

Figure 1. 



6 6 7 8 9 10 11 12 13 14 15 


Heat lost (grm.-cals. per sec. per metre of pipe). 
Diameter of pipe = 2 cm. 

Figure 2. 

* Porter and Martin, toc.cit,, p. 620. 
t Lees, ioe.eii, 
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CONDUCmVITIES OF INSULATORS. 



10 20 30 35 

Heat lost (grm. -cals. per sec. permotro length 
of pipe). 

Diameter of pipe =5 cm. Steam temp., 100 ’ C. 
Figure 3 (Tabhs 1 and 2). 





20 40 60 80 too 

Heat lost (grm.-cals. per sec. per metre length 
of pipe). 

Diameter of pipe -^5 cm. Steam temp., 180'’ 0. 
Figure 4 (Tables 3 and 4). 



20 40 00 80 100 120 140 

Heat lost (grm.-cals. per sec. per metre length 
of pipe). 

Diameter of pipe =20 cm. Steam temp., 100^ C. 

Figure 6 (Taldes 5 and 6). 

Figure I. shows the exwtence of tlm maximum 
heat loss referred to above, i.e. the initial increase 
of the heat losses with lagging, in a very marke<l 
manner. It will be noticiod that in this case it takes 
a thickness of 3 cm. of asbestos to bring down' the 
heat lo.st to the value it would have with the naked 
pipe. In Figure II. the maximum is still visible, 
but it is evident that the diameter of the pipe is 
just at the limiting value. Nevertheless, a thick- 
ness of 6 cm. of aabestoe is necessary to save just 
40% of the heat lost from the naked pipe. 

Since k and K vary with the temperature, the 
limiting value of the radius also varies with tl)e 
temperature of the steam inside the pipe. The 
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variation is such that as the steam temperature 
increases, the critical radius diminishes. Never- 
thel^s, with steam up to 160° C. the general oon- 
clusion can be drawn that a |-in. pi]w will lose 
more heat when Jagged with asbestos than when 
naked unless the thickness of the insulator is dis- 
proportionately great. Even then the efficiency of 
heat saving is small. 

With substances of very low conductivity — 
magnesia, kieselguhr, etc. — since with the same 
class of surface the value of the emissivity does not 
vary much, the value of the critical radius will be 
proportionately lower, and is, in fact, below that 
of pipes emplo^'ed in engineering. In general, 
therefore, asbestos and other inferior insulators 
should not be employed for lagging pipes of 
diameter of about 1 in. and under. Such pipes 
should either bo left unlagged or, better still, 
lagged with a very good insulator, such as 
magnesia. When wo consider 2-in. (/• — 2*5 cm.) 
and 8-in. (r = 10 cm.) pipes, although they are well 
above the limiting radius, the great advantage of 
using a good insulator, over an inferior material, 
is readily seen from Figures III. to V. and Tables 

I. to VI. 

In the following tables H is the heat lost per 
second (in grm. -calories) from one metre length of 
pipe, is the temperature of the surface of the 
insulator, and r^-r is its thickness in cm. Tem- 
perature of surroundings is taken as 20° C. 


Diameter of pipe ^5 cm. ( = 

2 In.). 

Steam temn.:^ 

-100” 

C. 

I. (Asbestos) 

JI- 

% Heat 

11. (Ma>»nesm). 

, Heat 

Tij ri-r. 


8aV(Hl. 


ri-r. 


lU 

saved 

2-5 0 

100” 

35 

0 

25 

0 

100” 

35^ 

0 

2-9 0-4 

80” 

27-3 

23 

3-2 

07 

60” 

18 

40 

3.75 1-26 

00” 

22-4 

87 

4-5 

20 

40” 

11-8 

00 

60 8-5 

40” 

158 

65 




9-6 7-1 

80” 

11-5 

08 






Diameter of pipe = 5 cm. ( = 

2 In.) 

Steam tcmp,= 

180” 

C. 

111. (Asbestos) 

H. 

% Heat 

IV. (Magnc.sla) 


0 Hea t 

ri-r. 

6i. 

saved. 

h' 

r,-r. 

Oi. 

‘ H. ' 

saved . 

25 0~ 

180” 

88 

0 

2*5 

0 

IHO” 

“88 

0 

85 10 

100” 

60 

43 

305 

0-55 

100” 

43 

51 

475 2-25 

60” 

29 

67 

3-75 

1-25 

60” 

21 

75 

90 6-5 

40” 

23 

74 

0-5 

40 

40” 

17 

81 

Diameter of pine = 20 cm. (^ 

= 8 in.) 

Steam temp.- 

100” 

0. 

V. (Asbestos). 


% Heat 


VI. (Masnc.sla) 

% Heat 

f,. r,-r. 

Oi. 

11. 

saved. 

n. 

f,-r. 

Oi. 

H. 

saved . 

100 0 

100” 

i41 

0 " 

100 

0 

100” 

141 

0 

10-5 0-5 

80” 

99 

30 

10-75 0-75 

60” 

64 


11-4 1-4 

(U)” 

68 

62 

12-4 

2-4 

40” 

32 

78 

14-3 4'3 

40” 

38 

73 

15 0 

5-0 

30” 

19 

80 

19-4 9-4 

30” 

23 

83 






It will be seen from the above tables that the 
higher the steam temperature the greater is the 
Ijercentage of heat saved witli a given thickness 
of insulator, although, of course, the actual heat 
loss is greater. Further, a given thickne.ss of 
insulator conserves a greater proportion of the 
heat the greater the diameter of the pipe, and 
finally the major proportion of the heat saved is 
saved hy a comparative!}^ small thickness of the 
insulator — with the exception, of course, of pipes 
whose radius is below the critical value. Thus, 
from Table III., while 2*25 cm. of asbestos saves 
67%, a further 4’25 cm. only increases this to 74%. 
From Table VI. it will be seen that a thickness of 
2 in. of magnesia round an 8-in. pipe saves as much 
as 86% of the heat. Any number of similar tables 
can be constructed from the data given in this 
paper, and the amount of heat saved can be easily 
read irom them, for a pipe of any radius, carrying 
sf^api, (it various temperatures and lagged with 
through a hickness of different insulators, 
of the tj;be»i.iiiining the emissivity, any of the usual 
in which oaay be employed. As a general rule with 
heat unloves of this nature, it is in the neighbour- 
disproportioios e.g.s. un^. It is to a slight extent 
* Thta J shape and diameter. To 

^ uncertainties due to those causes, 

t " Bvapor' 


determinations were carried out using a portion of 
a 2-in. steam pipe which was thinly coated with 
the material to be investigated. The latter was 
applied in the form of paste wdth water and then 
dried, when an extremely thin coating was left on 
the tube. The tube was cio.sed at the bottom, filled 
with water, oil, or other suitable liquid, and the 
rate of cooling determined, the liquid being stirred 
by means of a stirrer passing through a cork at the 
top. The emissivity, K, is given from the relation : 

2 TrrlK{$-~ dQ)dt= - {ms 

Whence : 

logo nrlKt 

^,-^0 ms f 

0 being the initial temperature of the liquid, 

the final temperature at time the tempera- 
ture of the surroundings, m and mj the weight of 
liquid and metal respectively, and s and .s, their 
respective si)ecilic heats. 

For asbestos tlie value found was 0‘0(X)290 e.g.s. 
unit. Forter {loc. cit.) found the value of 0*0()0275 
for a.sbestos paper by determining the rate of cool- 
ing of a thinly coated bar, the temperatures being 
rejid by the thermoelectric potentiometer method. 

Summary and Conclusions. 

1. Tlie thermal conductivities of the more 
commonly employed insulators have been deter- 
mined under conditions as similar as possible to 
those under wliich they are used for lagging steam 
pipes and furnaces. 

2. The results so obtained have been utilised to 
determine the heat losses. Tables and curves are 
given showing the effect of the thickness of the 
insulator on the heat lost in the case of magnesia 
and asbestos, with a steam temperature of 100° and 
180° C., for 2-in. and 8-in. pipes. 

3. Steam pipes of f to 1 in. diameter should 
not in general be lagged with insulators whoso 
conductivity exceeds 0*3x10'® e.g.s. unit. Witli 
an inferior insulator, such pipes will lo.se more heat 
when lagged unless the thickness of the lagging 
is disproportionately great. In order to effect any 
appreciable heat saving with such pipes a sub- 
stance of the magnesia or kieselguhr class 
(/c -0*(X)018) should bo uied as insulator. 

4. With pipes of moderate dimensions from 
85 to 90% of the heat can be saved with II — 2 in. of 
magnesia, whereas 3 — 4 in. of asbestos is necessary 
to effect the same saving. 

In conclusion the author desires to express his 
indebtedness to Messrs. Lever Bros., Ltd., for per- 
mission to publish these results. 

Research Laboratories, Port Sunlight. 


A NEW PCri'ASH SUPPLY. 

BY K. 0. BRYANT, B.A., II.SO. 

It has long been known that saltpetre (potassium 
nitrate) occurs in the mountains of various parts 
of South Africa. Some of the deposits are only 
large enough to provide the neighbouring farmers 
with saltpetre for bacon curing and so forth, whilst 
others have been at times reckoned of economical 
importance. The source of tlio saltpetre has been 
ascribed both popularly and officially to the “ das- 
sies or rockrabbits— the conies of the Bible — which 
abound in the rocky districts of Southern Africa, 
and deposit their excrement in particular spots. 
This substance is not only very rich in nitrogen, but 
in a dry atmosphere gradually changes into a some- 


Vol. xxxvm., No. 10.] 


BRYANT~A NEW POTASH SUPPLY. 


361 T 


what sticky black mass like pitch, and having very 
little odour; klip-suit,” as it is called, is supposed 
to have medicinal properties, and is a recognised 
drug in all parts of South Africa. If the rocks on 
which tho excrement is deposited contain a base, 
such as lime or potash, it is quite conceivable that 
nitrification sets in and nitrates are formed. The 

dassie ” theory of the formation of saltpetre is not 
only possible, but in many cases very probable. The 
largest and best known nitre bed is that at Pri- 
eska on the Orange River, in the north-west of Cape 
Colony ; another deposit in the Transvaal was large 
enough to supply the old Boer Republican Govern- 
ment with saltpetre for making gunpowder. About 
1895 a small company was formed to work the 
Prieska beds. Dr. Marloth, who investigated the 
deposits on behalf of the Cape Government, con- 
sidered they were only superficial incrustations and 
gave the dassies credit for the whole. At the same 
time he suggested that further prospecting should 
l)e carried out in the mountains as well as in their 
neighbourhood. About four years ago the atten- 
tion of the British Government was drawn to this 
possible source of potash and of nitrate; tho official 
sent to investigate appears to have been consider- 
ably impressed with what he saw, but his report led 
to no tangible result. 

Last year Johannesburg people amalgamated 
various small interests, enlarged their scope, and 
formed the S.A. Nitrate and Potash Corporation, 
which is now in active operation, its capital being 
large enough to construct any works that may bo 
necessary. The Corporation also possesses ex- 
tensive deposits of pyrites, and aspires to make 
Prieska tho centre of a gre.at chemical and fertiliser 
industry. Mr. V. Grindley Ferris, Consulting 
Engineer to tho Consolidated Goldfields of S.A., 
examined a portion of the district, roughly 33 miles 
long by 6 wide, and reported saltpetre in amounts 
from 3 to 30% on every farm visited. One sample 
taken, from the face of a tunnel 35 feet in from 
tho mouth, gave 7-7% of potassium nitrate over 
5 feet of face. Mr. W. T. Hallimond reported that 
the available tonnage on tho farms examined was 
far in excess of that required to warrant the outlay 
on any works which might be required for the treat- 
ment of nitrates to meet tho demand in South 
Africa, and for an unlimited export trade as well. 

The nitrate deposits occur in the Griquatown beds 
of the Transvaal geological system; they extend 
from just south of tlie Orange River northwmrds to 
the Kalahari Desert, and then eastwards into tho 
Transvaal from Zeerust to Pietersburg (in the 
Transvaal they are usually termed tho Pretoria 
beds). Their full extent to the west and north is 
unknown, as they are covered by immense deposits of 
sand and of volcanic matter; their thickness is from 
20(X) to 3000 feet. No undoubted fossils have ever 
been found in them, though certain markings re- 
sembling the doubtful fossil algro of the Cambrian 
jjeriod are known; their geological horizon is thus 
undecided, but is certainly paleozoic, possibly pre- 
Cambrian. The Griquatown beds are divided by 
Dr. Rogers and other South African geologists into 
throe groups: tho Upper or Ohgeluk volcanic, con- 
sisting of basic lavas ; the Middle, mainlv of banded 
ironstone shales ; and the Lower, of shales, lime- 
stones, and conglomerates. The middle portion is 
the most important, both on account of its greater 
thickness and from the fact that it contains 
numerous layers of blue and yellow amphibole, 
commercially known as crocidolite and blue 
asbesto ; it is also in this portion of the series that 
the nitrate deposits occur. The shales are of several 
varieties, either fairly thick, banded and un- 
changeable (jasper), or thinner and cemented to- 
gether into a compact blue-black mass by magnetite, 
or again brown and brittle, lying loosely packed on 
one another like a heap of tiles. The strata are 


wonderfully regular and the dip in most places is 
slight. 

Where the shales have become hardened and silici- 
fied, or where asbestos and magnetite are present, 
there is little or no evidence of salti^etre, but in the 
softer and more powdery layers deposits of powdery 
crystals lying between the layers or crystalline 
masses are found on the shales themselves. Gcca- 
sionally large masses, more or less pure, and up to 
5 — 10 lb. in weight, are found filling cracks and 
fissures, or lying at the base of the strata. The 
thinner and more decomposed tho shales are, the 
richer usually in nitrate they arc. That the potash 
is a primary constituent of the rock appears 
certain, and experiment has proved that, in some 
cases at any rate, there is a residue of potash. The 
process of nitrification is obviously a secondary one, 

A largo number of assays and analyses show 
soluble contents usually varying from 3 to 10%. 
Tho main constituent is always potassium nitrate, 
with smaller (often insignificant) quantities or 
calcium and magnesium nitraU's, also a little 
chloride and sulphate; the very small amount of 
sodium salts usually present is remarkable. Typical 
analyses gave : — 



1. 2. 

3. 

4. 

6. 


% % 

% 

% 

% 

Potassium nitrate . . . 

21*3 1T67 

5*95 

1*2 

25*88 

Calcium nitrate 

()-30 — 

— 

— 

— 

Potassium sulphate... 

— 1077 

— 

— 

— 

Sodium nitrate 

— 22’47 

— 

1*4 

rio 

Sodium chloride 

0*90 

1*10 

— 

0*20 

Magnesium nitrate ... 

— 

2*34 

— 

— 


When it is remembered that these shale beds 
cover an area of some hundreds of square miles, 
that the thickness of the nitrate layers is not less 
than 10 feet and ofUm extends to two or three times 
that amount, and that the nitrate contents are at 
least 3% of tne weight of tho shales, the magnitude 
of the deposit becomes apparent. The shales lie in 
most places nearly horizontal, and could easily be 
reaghed from the surface, but the Orange River and 
its tributaries have carved out hundreds of miles 
of valleys with nearly perpendicular cliffs on both 
sides, on the faces of which the saltpetre shales are 
exposed many feet in thickness, so that the material 
can be quarried out in the open. Owing to the 
heavy overburden in some localities, adits and 
tunnels will have to bo driven in and the roof 
supported. Even should the nitrate layer prove to 
be merely a few feet in thickness (this has heen tho 
expert view in the past, and is still so, to some 
extent), the deposits would still be of great economic 
importance. Now that it is definitely ascertained 
that saltpetre can be obtained from 400 ft. in, tho 
Prieska potash supply may prove to be the largest 
in the world. 

The method of extracting tho saltpetre, which has 
been practised locally for many years on a small 
scale, is to dig around tho bases of the krantzes or 
cliffs, and in any hollows formed by the wearing 
away of tho softer shales, and thus obtain lumps of 
crude nitrate, from 50 to as much as 90% pure. 
These lumps of native saltpetre are sometimes pure 
white and composed of masses of fibrous crystals ; 
they may weigh several pounds. The material is 
boiled in water in an iron pot and stirred for four 
or five hours. Tho earthy matter is removed with 
a spade and a strong solution is obtained which 
will crystallise on very slight cooling. The dark 
brown liquid is pourea into flat trays and allowed 
to stand overni^t. In the morning tho crystals 
are drained, slightly washed, and dried; they are 
often of remarkable purity. The mother liquor is 
diluted with water and used a^in with fresh 
supplies of material. As the liquid becomes more 
saturated with impurities the saltpetre crystals 
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gathered become smaller and brownish coloured. 
Xh.Q mother liquor, when very dark and thick, con- 
tains some 20% of potassium nitrate, and about the 
same amount of calcium nitrate, together with 
sodium chloride, calcium sulphate, and sometimes 
magnesium nitrate. As much as £50 per ton has 
been obtained for saltpetre made in the above 
manner. 

When the saltpetre boom (x.^curred about 1895, 
one or two coiripanies erected quite elaborate plants 
with tanks, boilers, and so forth, but they confined 
their attention to the soil and debris at the foot of 
the clitls, never attacking the shales themsidves. 
Their elforts ended in failure, and some of the tanks 
and pumps are still to bo soon on various farms in 
the district. 

It is estimated that a small profit can bo made ’ 
from shales containing as little as 3% of nitrates, i 
even should the price of saltpetre fall as low as ! 
£20 — £25 per ton. Tho treatment proposed con- ! 
Bists mainly in leaching tho material broken up to I 
a suitable siy.o with hot water and evaporating the i 
solution to crystallising point by solar boat, or by 
artificial means, or by both combined. 


No. 

of 

expt. 


Strength j ITicor. 

of I r*o„ , 

formic I for ortho- 
ftcld. I acid. 


A. 827 

If. 86-7 

C. 955 

l>. 08-2 


grms. 

01 

71 

51 

2-0 


Weight 

of 

P.0,, 

used. 


grms. 

5 

7-1 

60 

20 


i 

j Strenrth 
of acid 
obtained. 

1 Yield. 

ProM. 

of 

distilla- 

tion. 

i ^ 1 

1 1 

1 % 

Dim. 

1 02 

100 

18-4 

1 00 

84 ^- 

16-5 

99-5 

84 * 

10-5 

00-5 

90-5 

17*4 


NOTE ON THE DEHYDRATION OF FORMIC 
ACID SOLUTIONS. 

BY D. 0. JONES, M.8C. 

Phosplioric anhydride is in general use as a de- 
hydrating agent for the lower fatty acids with the 
exception of formic acid. It is known to attack 
acetic and propionic acids to a slight degree with 
the production of anhydride, but in tho case of 
formic acid this decomposition has been believed ! 
to be so great as to preclude tho use of phosphoric 
anhydride altogether (Ewins, J. Chem. Soc., 1914, ? 
105, 350; Garner, Saxton, and Parker, Amer. • 
Chem. 1911, 46. 236). Schmirtt (Z. physikal. ! 
Uiem., 1891, 7, 446), however, dehydrated formic ^ 
+ Phosphoric anhydride and finally dis- 

tilled from It at ordinary pressure, producing a ; 
highly concentrated acid ; but he gives no details : 
as to the extent of decomposition produced. 

In the investigation described in this paper it has ' 
been found that phosphoric anhydride may bo used i 
very sucee.s.sfully to produce a high yield of very 
concentrated formic acid. * i 

The method adopted was the gradual addition to ' 
the acid solution of the quantity of anhydride re- ' 
quired to lorni ortliopliosphoric acid -with the free i 
water pre.seiit, the mixture being continually ' 
shaken in a cooling mixture of ice and water. The i 
formic acud was then distilled off under a pressure 
ot min. of mercury, great care being j 

used to condense efficiently owing to the low boiling ' 
point of the acid under these pressures (vif/e infra ■ 
vapour pressure curves). When the proportion of ' 
phosphoric anhydride recommended above was 
used slight decomposition occurred. Greater de- 
composition followed the use of greater proper- I 
tions of tho reagent, while if considerably less than | 
this proportion was used no decomposition was ! 


fornu^ « ,.n ‘"7 ^ Inomcient condensation of 

loi mio atiu under so low a piessure. 

The value of fractional distillation under 
ordinary and diminished pressure for tho concen- 
tration ot aqueous formic acid solutions will now 
he considered. 

The concentration of dilute solutions of this acid 
by distillatipn under ordinary pressures is limited 
h3^ the formation of a mixture of constant boiling 
point (Roseoe, Trans. Chem. Soc., 1862, 270) con- 

loVVo weight and boiling at 

‘ t , C. I he boiling points under ordinary atmo- 
spheric pressure of pure formic acid and of the 
mixture of constant boiling point are so close to- 
gether that the separation of anhydrous acid from 
a solutioii more concentrated tlian 77% is ex- 
tremely tedious with an ordinary laboratory still- 
head. I he hygroscopic nature of highly concen- 
trated formic acid increases the difficulty. 

One or two results obtiiined from distillation 
through an 8-hnlb pear still-head, taking ordinary 
Simple precautions against access of moisture are 
given below: — ’ 


No. 

of 

expt.l 


E. 

F. 
0. 


Ori«. 


m.pt. Quantity d' 

Quantity d Quantity A | 

of m.pt of l.st 

m.pt.of 2i)(l m.pt. of 3rd 1 

formic Tract. 

tract. Iract. 

add, 1 


7-3“ 37-.3% 81* 

■■■■ 1 1 

32% 7 0* 1 21-4% 7-6* ' 

7 97*. S8-G%8-25“ 

38-6% 8-2* : 17-‘>% 7-8* i 

-8-8* ; 10-0% 3-2* 

48-9% 1-7*: 31-5% 1 


1 Below -8* 1 


Ko.sl* 

due. 


8% 

4-3% 


IX)S8. 


1-3% 

1-3% 


An examination of the vapour pressure curves of 
formic acid and water showed, however, that the 
vapour pressure of the acid, like those of tho other 
tatty acids, does not decrease as fast with decrease 
of temperature as does that of water. Thus, at a 
pressure of 30 mm. of mercury the difference in 
boiling point between pure water and pure formic 
acid reaches 11° G., whereas at 760 mm. the boiling 
points only differ by a few tenths of a degree. 
Jhc most recent value gives the boiling point of 
j)uro lormie acid ms 100*4° C. at 760 mm. (Ewins, 
loc. cit.) It 18 evident, therefore, that whether a 
mixture of constant boiling point is formed at these 
low pressures or not, fractional distillation under 
diminished pressure should give much better re- 
sults than under ordinary pressures. 

The kind of result obtained may be seen from 
an experiment in which a specimen of the same 
formic acid as used in expt. G (above) was distilled 
under a pressure of 43 mm. of mercury. Tho two 
results are compared: — ^ 






— - - - . ... ..... 



No. of 
expt. 

Oi ii^Inal m.pt, of 
formic add. 

i 

i External 
j pressure. 

Quantity of 
Jst) fraction, j 

M.pt. of Ist 
fraction. 

i 

' Quantity of 
, 2nd fraction. 

M.pt. of 2nd 
fraction. 

0. 

11. 

-8-8*- 88-5% 
-88*- 88-5% 

ii 1 

O CO 

o-* i 
t- i 

i 1 

10% i 

»l-8% 1 

3-2*- 97-2% 
7-3*«99-5% i 

1 

1 4 8- 90% 
j 40.9%^ 

1 7*=96*4% 
-3-2*=^^ 02% 


evident, and the wffiole of the fo^ic acid was re- 
covered. A few examples from fne experimental 
results obtained are given; — 


It IS seen that expt. H gives 31-8% of the total 
2®*" ® solution, while in expt. G even the 

first 10% fraction gives only a 97-2% solution. 
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An examination of tho behaviour of aqueous 
formic acid solutions under various low pressures 
soon demonstrated the existence of mixtures of 
constant boiling point; the following experimental 
results were obtained; — 


Press. In inm. 
Ji. pt. of mix- 
tures of con- 

43 

1 

07 

262 

740* j 

18.30* 

Btant b. pt. 
Composition of 
mixtures of 

38'’ G. 

54° C. 

77° C, 

107- 1°C. ; 

1.35" C. 

constant b.pt. 

00‘9% 

001% 

72-9% 

77% : 

83% 


♦ Tlicse two results are taken from Roscoo’s iti 4 )cr (loc. 


The above experimental results do not pretend 
to any groat accuracy, the experiments being in 
tho nature of rough preliminary trials, but they 
show that as the pressure is decreased tho com- 
position of the mixture of constant boiling point 
rapidly changes in the direction of a greater per- 
centage of water. The relations between boiling 
point and pressure in the cases of pure water, pure 
formic acid and the mixture of constant boiling 
point are shown on tho diagram, Schmidt’s 
(foe. cit.) results being used for tho formic acid 
curve. 



Temperature. 


The results shown in the curves afford an explana- 
tion of the efficiency of distillation under diminished 
pressure in producing concentrated solutions of 
formic acid from solutions containing a greater 
percentage of acid than the mixture of constant 
boiling point at that pressure. It is also apparent 
from the graph that at low pressures it becomes 
far more difficult to separate the mixture of con- 
stant boiling point from the excess water of dilute 
solutions. Thus, to concentrate a very dilute formic 
acid solution, distillation under ordinary pressure 
with an efficient still-head would give a residue of 
practically 77% acid. The formation of this mix- 
ture of constant boiling point ijreventa any fur- 
tl^er concentration by distillation at ordinary 
pressures; but if the pressure be now sufficiently 
reduced, a further separation into very conoon- 
trated formic acid and the more dilute iQiieiiire of 


I constant boiling point corresponding to the lower 
I pressure takes place. 

■ Conclusions . — Practically anhydrous formic acid 

, can be obtained very conveniently, and in high 
; yield, from aqueous solution by (1) the use of phos- 
phoric anhydride under conditions described above, 
(2) fractional distillation under variable external 
pressure. For all formic acid solutions above 
77% strength the phosphoric anhydride method 
: would yield quickest and best results. For more 
dilute solutions distillation under ordinary pre.s- 
suro through an efficient still-head, followed by tho 
phosphoric anhydride method, would be the best 
procedure. 

I I wish to acknowledge tho helpful criticism and 
: encouragement given mo during the progress of 
this research by Prof. K. J. P. Orton. 

University College, N. AV'alcs, Bangor. 


IMPROVED APPARATUS FOR THE ESTIMA- 
: TION OF VAPOUR PRESSURES. 

BY ALLAN MORTON, M.8C. 

Coiivsiderable difficulty having arisen in the use 
i of stopcocks with organic liquids which dissolve tlie 
lubricants generally employed, a vapour pressure 
apparatus without taps was devised (see figure). 

I Two capillary tubes were fused to the top of the 
j barometer tubes and bent downwards, the ends 




i dipping into two mercury reservoirs, A and B. 
j Tho mercury in the whole apparatus was dried 
I by treatment with concentrate sulphuric acid, 

: and the excess of acid displaced from the 
barometer tubes by raising the reservoir, O, and 
forcing the acid over into A and B. The acid was 
removed from the surface of the mercury in A and B 
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by pipetting off and finally eliminating the last 
traces by means of filter-paper. This treatment 
with sulphuric acid was continued until, on break- 
ing the mercury columns at the head of the tubes 
by lowering the reservoir, C, the following con- 
ditions for a true vacuum were found to be satis- 
fied : — (1.) the mercury stood at the same level in 
the two tubes ; (2.) the distance between the com- 
mon level and tlie level of the mercury in the 
reservoir was equal to the barometric height at the 
time of the experiment. The liquid to be tested 
was introduced into A, the screw clip on the left 
hand tube closed, the ve.ssel. A, depressed till the 
end of the capillary was immersed only in the 
liquid under test and the reservoir, C, raised until 
the mercury was running down the capillary. 
Then O was quickly lowered until the mercury 
column broke, when the test liquid in A was sucked 
up the capillary into the barometer tube. A 
sufficient quantity having entered the barometer 
tube, A was raised so as to immerse the capillary 
tube in mercury. The reservoir, C, was depressed 
well below the level of A and the sample in the 
barometer tube allowed to remain under vacuum 
for some time at the temperature of the experi- 
ment. Uniform temperature conditions were en- 
sured by surrounding the tubes with a water- 
jacket fitted with a constant temperature regulat- 
ing apparatus and stirred by means of compressed 
air. Bubbles of air were given off from the sample 
under treatment, and on raising C those were 
forced back into A and escaped through the mer- 
cury seal. The reservoir, C, was again lowered, 
the left-hand clip opened, and the difference in 
levels in the two tubes measured by means of a 
cathetometer. The reservoir, C, was still further 
lowered and the difference in the levels measured 
at a point considerably lower in the tubes. 

If these two differences were not the same the 
vapour and air in the sample were again forced 


into A and this repeated until concordant results 
were obtained at different levels in the barometer 
tubes. 

I have to thank Messrs. Nobel’s Explosives Co., 
Ltd., for permission to publish the description of 
this apparatus, which was made and used in their 
research laboratories at Ardeer. 


THE ESSENTIAL OIL DISTILLED FROM 
JUNIPERU8 PROCERA GROWN AT 
NAIROBI, BRITISH EAST AFRICA. 

BY A. F. MACCULLOCH, M.A., B.SO., A.I.O. 

Wood of Juniperus procera, in the form of fine 
shavings, was subjected to steam distillation; 2% 
of oil was obtained, having the odour of cedar wood 
and the following characters : sp. gr. 0-987 at 
C. ; <1 dcm. tube) = -16°; 1*480. The 

oil is miscible in all proportions with alcohol of 
90% or over, and soluble in 70% alcohol in the 
proportion of 1 in 60 (compare Schimmel’s Report, 
1911, p. 105). 

The amount of cedrol or “ cedar camphor ” 
present in the oil was found to depend on the in- 
terval between the time when the wood was disin- 
tegrated and the time when it was distilled. If 
•the disintegrated wood had been exposed for some 
weeks to a hot sun the oil obtained on distillation 
cooled to a mass of cxjdrol crystals. If the dis- 
integrated wood were not exposed to the sun and 
were distilled a few days after being disintegrated, 
the oil was found to contain 38% of cedrol. It is 
the result of an examination of such an oil which is 
given above. 

The cedrol isolated wuis in the form of long, 
white needle-shaped crystals, m. pt, 75 5° C. 
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Meetinu held at Bolhec Hall on December ISth, 
1918. 


V. PHILLIPS BEDSON IN THE ClfAltt. 


NOTES ON THE WET EXTRACTION OF COPPER 

BY D. W. JONES. 

In the wet extraction process for the recovery of 
oopptJr from cupreous pvritcs, the cinders are mixed 
with from 10 to 15% of salt, ground and calcined ; 
the calcined ore is leached, silver and gold precipi- 
tated from the liquor as iodides, and cop|)er 
recovered in tho metallic form by precipitation with 
.scrap iron. 

Grindinff.—The “ grist ” of the ground ore and 
salt must be carefully controlled; fine grinding will 
ensure better extraction, but there arelimits to the 
degree of fineness permissible, as serious trouble, 
due to slow and partial percolation, accompanied 
by bad drainage, will be encountered in the sub- 
sequent leaching if a certain proportion of “ grit ” 
is not present. 

A washed oro having the following percentages of 
“grist’’ will bo found advantageous: 

% C'oppor ‘lontcnt %. 


Lf'it on i in. hIcvc* 

. . 11 . . 

.. 0-14 

„ 1/10 in. „ 

, . 14 . 

.. O-IO 

„ 1/00 In. „ 

. . 8 . . 

. . 0-09 

., 1/60 In. „ 

.. 7 .. 

. . 0-05 

r.'vsscd 1760 In. „ 

. . 60 . . 

. . 0-03 


• Thl.s grade should Just fail to pa!4» ’ In sl ivo. 

Roll mills of tho Cornish type and ball mills : 
equipped with sieves of various sizes are used to i 
secure the most desirable “ grist.” I 

Rock salt has been found more economical than ! 
fine salt, due to a smaller loss by volatilisation and | 
to tho fact that when the larger particles become | 
heated, decrepitation occurs, bringing about better ■ 
distribution throughout the charge. | 

As received from the acid manufacturer, pyrites | 
cinders may contain, besides copper, small i 
amounts of silver, gold, selenium, cobalt, nickel, | 
antimony, and bismuth, and a larger amount of i 
arsenic, whilst the percentages of lead and zinc may 
exceed that of the copper present. 

The amount of unburnt sulphur present varies 
eonsiderably, differences amounting to several per 
cent, being found. Uniformity of working is best 
sexmred by working to the average sulphur content 
of the whole batch. 

Calcininrf in hand furnaces. — 13y calcination in 
hand-worked, coal-fired muffle furnaces having pro- 
vision for the passage and condensation of gases 
evolved separately from those of combustion, there 
is obtained as the main product an oro containing 
soluble compounds of metals present, iron excepted. 
The by-products are (a) Hue dust, which may con- 
tain copper and gold in profitable quantities j (b) 
condensed gases from which copper, gold, and silver 
we recovered, 

Aifecordin& to Schnabel and Lotiis' Handb^^ of 
MetftHtttgy/* tho sulphur must not eisbm 11 times 
the of the copper present, loth^r^oi too 

mneh suit would he consumed and Ihe oidclhaiion 
-iajta teag.-- 


If too high a temperature is employed insolublo 
cupric oxide is formed; iron is lost by conversion 
into soluble ferric chloride ; and, according to I latt- 
ner, gold chloride is formed below red heat, and at a 
red heat it is converted into metallic gold. 

That tho sulphur content is the determining 
factor in gold extraction is illustrated by the fol- 
lowing data. 

Two ores were calcined in a muffle furnace for 9 
hours, the weight of the charge being 4 tons in 
each case. The composition of tho ores was as 
follows ; — 

i No. 1. No. 2. 

1 Totnl sulphur .. 2 S5% .. 5-0:1% 

I Total ooi>pi‘r .. ;M8% .. 1-27% J 

\ Iron an .. 80-85“^ .. 85-07% 

UoUU por. luiL .. 20UJS. .. Idwt. 4gri. 

I ‘Silver, p«-r ton . . \oi. Idwt. Ogr. lo/.. ftUwt. 14gr8 

! An examination of evolved gases throughout the 
i “period” showed that in the case of No. 1 evolu- 
! tion of chlorine occurred uninterruptedly for 7 
I hours, in tho case of No. 2 for but li hours. On 
‘ drawing No. 2 sulphurous acid was in evidence, 
i but after spreading over a fairly large area chlorine 
I was again noticeablo after tho lapse of one hour. 

! The introduction of mechanical furnaces made 
1 profitable the working of low-grade ore previously 
I leached without calcination. These furnaces arc of 
i the multiple-hearth, producer-fired continuous type, 

1 and among them may be mentioned the Mno- 
Hougall, Wedge, and Ramon-Beskow furnaces. 
These latter arc chiefly in favour for calcinotion of 
cupreous cinders in this country, 31 'ise at 

the present time. 

Labour saving and dcMircased coal and salt con- | 
sumption are the distinguishing features of ’ 
mechanical furnaces. The consumption of fuel in 
a muffle furnace, using a low-grade fuel, is 26% on 
the ore treated. With a Ramen-Beskow furnace, 
using a good-class fuel at probably twice the price, 
the consumption per ton of ore calcined should not 
exceed 4%. It is not claimed for this furnace that 
a high gold recovery is possible, but the extraction 
of silver and copper is satisfactory. 

The Ramcn-Beskow is a five-hearth furnace, the 
hearths being circular. Ore enters the first hearth 
at the centre and is brought towards the circum- 
ference by rabbles fixed in arms depending from a 
shaft extending from the top of the furnace. The 
heating is effected by gas firing, and is only applied 
on the top hearth. The discharge of ore from 
hearth No. 1 is at the circumference, from No. 2 at 
I the centre, and so alternately until the final dis- 
! charge. By inserting a plough in an arm, the ac- 
I cumulations on the hearth may be removed without 
j seriously interfering with the output; certain ores 
I have a tendency to flux, causing these accretions. 

' The power for driving a furnace is supplied by a 
4 h.p. motor. Combustion ga.ses are withdrawn by 
a flue“Teading from No. 1 henffh, and gases evolvea 
: during calcination by three flues leading TroraTNo. 
i ^Thcarth. Air for combustion is admitted through 
j ports in each hearth. 

I The temperature of ore leaving the first hearth 
' .should be 500° C., vacuum in flue 0‘015 in. of wat«r^ 

I In hearth No. 2 tho vacuum in flue should he 0^09 
i in. of water. Under these conditions no ufibtirtit 
[ sulphur will be found lieyond hearth No. 8^ and 
Note will be discharged free from noxious vappni*B' 
aud dust. * The ideal ore is that which is fresh from 
the biu* ner and cun tains ahont 4*8 % snlphitr. If 
the sulphur oenteafc is too low. it wiU he nedeoMury 
to add mnhurnt nyritearto supply su^ttv fior iattiiil 
ignttieii; if too 
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Ill normal working the time occupied by the 
charge in passing through this type of furnace is 
JJiourSj during wnich time it is in slow but constant 
molion. 

Leaching , — Leaching is conducted in wood(‘ i 
tanks (lined with firebrick, using an acid-proof 
jointing), total capacity 15 tons per tank, output of 
washfKl oro 11 tons. At the bottom of the tank arc 
filters composed of graded pebbles supported on 
jierforated tiles, or, if gold recovery is a coiiHidera- 
tion, coarse heather'^iOtt]b^Tu^d'^Fo^^^^ 

The liquor obtained contains metals soluble in 
water and dilute acid (condensed from previous 
operation). The by-products consist of (c) iron ore, 
containing up to 65*5% Fc; (d) the deposit from 
below filter, which may contain up to 40% lead and 
4 oz. gold per ton; and (e) the bottom layer of ore 
attached to heather, ivliich may contain 10% leacl 
and 2 oz. gold per ton. The gold values in the case 
of the last two apply to ores of class No. 1 only. 
The folio-wing results may be expected from 
leaching ores 1 and 2 : — 


].i(]Uor. 


X<». 1 . 

Xo. 2. 

Silver, grs. per Rallon 


1-9;) 

. . 2-72 

Oold, % Hilver , . 


1-9: 17 

. O-OM 

.Ivcrago 8p. gr. of stroni' Ihpior 


l-2(> 

. . l -20;» 

-\verapo temiH'raturo of .hIioo^ llqi 

11 )V 

4(> <• 

. . 7a V 

Permanganute required to oxidlue 

1 lltiv . 

010 unn. 

O-OO gnu 

Washed ore. 

Xu. 1 . 


Xo. 2. 

TusoliiMo wi>|)er 



OIO'*,, 

Total sulphur 

O-'jy., 


o-.'i:*,".. 

Gold, per ton 

9-5 grs. 


21 jr,^. 

Silver, per ton 

4(hvt. o. 

'1 . 

Tdwt.l JvM > 

Extraction of gold 



25-0'}., 

,, Hilvvr 

H0-0r>'-„ 


7a-4a'’„ 

, . coiiper . . 



02-la-\. 


These extraction figur(‘s are calculated on quanti- 
ties contained in the ore as received, after calcina- 
tion and leaching; the ac-tual recovery of gold is 
referred to later. 

The operation of leaching is conducted on the 
cyclic system, six tanks, or preferably twelve, in 
pairs, forniing the complete number. In such a 
system one-third of the total number as dry tanks 
should bo kept cither empty, washed ready for 
emptying, or filled and ready for wetting, other- 
wise difficulty arises in disposing of liquor of vary- 
ing strength and acidity, and maintaining a high 
concentration in the final product. A liquor of 50^ 
Tw. (sp. gr. 1’25) is considered a satisfactory con- 
eeniration. To arrive at this figure weak solutions 
from washing operations are used for the initial 
flooding of dry ore. 

It is not advisable to u^se liquor stronger than 23^^ 
Tw. (sp. gr. 1‘115) for the first wetting of ore. If 
denser liquor is employed, crystallisation is set up 
in the mass, resulting in imperfect percolation. 


I sj'stcm is always about 20 % , and the simple run-ofl 
! system will achieve this, there is no adyantage in 
such an installation. 

The plant necessary for leacliing a given quantity 
of oro calcined in a li and- worked muffle furnace 
may be gathered from the fact that 46 hours is 
about the total time occupied from filling to re- 
filling when dealing wdtn the above-mentioned 
quantity ix*r tank. Under similar conditions it will 
be necessary to provide plant on a basis of 70 hours, 
for leaching ore calcined in mechanical Turnaces. 

(Ilaudct's .silver ertraction jyrocess . — Silver ex- 
traction by Claiidct’K proce.ss effects a recovery of 
96% of the silver, with a loss of 15 — 33% of iodine. 
It furnishes a silver mud eoutaining 20 — 50% Ag, 
up to 0T6 % All (51 oz. per ton), up to 55% Pb, and 
2% Zu. A poor silver mud contains 0*8 — 1*8% Ag 
and All up to 5 oz. per ion. The by-product (f) is 
the deposit obtainecl on cooling and settling the 
liquor, which may carry up to 47 / Pb, 10 oz. An, 
and 40 oz. Ag per ton. 

It is ncccs.sary iii practice to provide storage 
room which will allow cooling to 37^ C. By this 
means most of the lead sulphate present can be 
separated by settling. This separation would other- 
wise tak(' place aftiu’ the addition of iodide, with 
formation in part of lead iodide, and would result 
ill a silver mud of much lower silver value. 

Standard iodiui' solution (0*18 iodine) is added 
to the liquor, which is stirred, allowed to settle in 
lead-lined tanks for 48 hours, and tlieu run off to 
within 6 in. of the tank floor, and tlio tank re- 
filled until a sunicieut quantity of silver iodide 
obtained to warrant collection. I'lio silver iodide 
is waslied free from copper (when hot salt water is 
used for washing, 2000 g.alloiis of liquor at 2*5 grs. 
Ag per gallon can bo de-silvorised by the washings) 
and decomposed by scrap zinc, very light galvan- 
i.sed scrap iron, or sodium sulphide, with regenera- 
tion of zinc iodide and sodium iodidi' respectively. 
Silv(*r mud slioiild not contain more than 0*05% 
or iodine. I'lconomy in this process is otfeeted by 
the careful use of iodide. An eNc<‘ss (d iodide 
is neei'ssary for even the incomplete precipitation 
of silver. For No. 1 ore (as above) the t^xcess of 
iodide nH|uired would be 7*5 ' on tin' calculated 
figure, and for No. 2, 25 35 % 

In each case desilverisod lujuor should not con* 
tain more than 0*08 grain Ag per gallon. 

Before precipitation of the copper, a eonsiderablo 
recovery of silver iodide is possible by filtration. 
Sand or .sawdust to a depth of 20 in. laid on top of 
graded pebbles will effect this. 

The <li.stribntion of gold during copper extrac- 
tion is as follows; — 

No. I No. 


Condenser acid is employed to assist solution of 
insoluble cupric oxide, and is always passed through 
throe tanks or pairs in order to neutralise the 
liquor before tin; next process. Its use introduces 
impuriti^ (volatilisation products) and causes a 
marked increase* of these in the copper, besides en- 
tailing increased sirrai) iron consumption. With 
good calcination a large plant has been \vorkc(riBUc*-^ 
wfisfuI^nFoF oM 'moriln , dur in g wii icli ITmo 


Another oj^sential is an abundant supply of water 
at a temperature not below 87° C. For obvious 
v^sons tidal waters possess advantages over fresVi 
vrater. 


opmp to Uqwo^ In iany direction j in others 

of the tanks. The 
a wasb^ ore 

hut as the nmistui^ pontpnChy 


on> OM' 


Ill lliir diiMf 

2-,'» 

00 

lii coudciisov urhl 

.. 1«>0 

a-j 

In condiuiscr wkv 

ir. 

0'2 

In dcpositu obt^ihiod on I« 

Mcldn- ii)r> 

\ . isa 

In silver resklui's 

.. 9:» 

0-7 

TJnacwnnted for 

1-5 

2-4 

I.eft in Iron ore 

47-r) 

750 


Regarded in the light that to bo profitable by- 
products sliou Id contain 1 oz. of gold per ton with 
small silver value, the actual recovery is from 
51*0% down to as little as 4*0%. 

Thus in the treatment of auriferous ores of high* 
sulphur con^nt, quantities of roBidues are pro- 
dwed which contaiu, aay, i oa. of per teui and 
iron ore in large quantios con taming it! Mm o£ 
gold per ton, from which ho recovety it - 
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/g) liquor which will contain iron, and may con- 
tain zinc, nickel, cobalt, sodium chloride and sul- 
phate. ... , , 

Procipitatjon of copper by moans or scrap iron 
ia generally carried out in circular tanks. More 
ra^d and better precipitation is obtained by beat- 
ing and agitation by injected .steam and air; cir- 
cular tanks facilitate those processes. 

It is usual, to fill a tank about twelve times before 
collecting the copper. Scrap is renewed daily. The 
time occupied in precipitation is 4^ hours for fill- 
ings 1 to 3, increasing till the twelfth filling re- 
(luires 7 hours. The yield of (‘opr)er per filling is 
cwt. The waste Hquo^carriejJ gr.^pf„c^ 
iier gall. "B^p*"ir5n is separated Trom sludgo by 
wet sifting. The copper will contain deleterious 
impurities derived from raw material, of which 
arsenic is usually greatly in preponderance. Im- 
purity may also be introduced in the scrap. 

By-product s. — (a) Flue dust obtained in calcining 
is washed until O'd r oi copper remains if profit- 
able (as in the case of that derived from No. 1 class 
ore), and sold or smelted with other by-products 
containing gold, silver, and lead to produce bullion. 

(b) Condenser acid, which may contain 15 grs. Cu 

per gall., is first treated to recover gold amlsiTver; 
if 3% of copper present in acid be precipitated as 
Hubihido this will carry down practically all the 
gold; after settling and filtering, copper is pre- 
cipitated by iron. If coke is used as condenser 
packing, recovery of gold is possible from this 
source. , , . , ^ , 

(c) Iron ore is either sold direct to the steel 
smelter or briquetted and burnt in kilns. ^ In this 
form it is an ucce^itahle product, containing only 
ncgligiblo Cjuantities of phosphorus, arsenic and 
sulphur, and has au irpn content of about 64-;, . 

(d) (e) (f) Deposits collecUnl during leaching are 
only considered profitable when they contain over 
1 oz. of gold per ton, and lead sutticient to make 
smelting simple. Their silver value is usually very 
low. 

(g) Waste liquors, alter silver and copper pre- 
cipitation, when allowed to run to rivers, repre- 
sent an enormous waste of metals and sodium salts. 

In some liquors zinc is present in excess of copper 
(that is, before precipitation of copper), cobalt to 
the extent of 15 grs. per gall, nickel 4 grains per 
gall., iron J lb. per gall. ; as at least 150 galls, and 
froquontlv 200-gu-lls. of liquor is produced per ton 
of ore^ tluv question of recovery will well repay 
ntteutiou. / , f , ^ 

A c> V. • / 


Each sample of gaa was drawn in a bottle of 
known capacity, fitted with a glass tap, as shown 
in Fig. 1. The size of tlie bottle was such that the 



Melhotl of (hawing sample. 

3^’ig. 1. 

sample contained ahoiit 03 grin, of oxides of 
nitrogen. The tap had a bore of 2 to 3 mm. 
diameter. The outer portion of the tap tulie was 
drawn ofi to about this same internal diameter, 
and was 3 inches in length ; the tube inside the 
bottle was bent so that the end nearly touched the 
wall of the bottle. The bottle was chargetl with 
2o c.e. of A /2 permanganate and 1 c.c. of cou- 
c(mtraU‘d sulpliuric acid, tlie tap inserted, and 
ihe apparatus evacuated as completely as possible 
with a (jeryk pump. It was tested for gas tight- 
ness. To draw tin' sample, the end of the tap 
tube was inserUnl in the sampling hole and the 
bottle so turned that the bent end of the l|J}he 
.lipped Ijelow the surface of the permanganate. The 
tap was then opened for about one sec/Oiid, closed, 
and the bottle thoroughly shaken. The rusli of the 
gaw through tlic permanganate threw this up as^a 
Kpray, thus giving intimate contact and ensuring 
rapid' absorption of iho oxides of nitrogen. If 
more than a few seconds was allowed to elapi^ 
lu'fore the absorption was complete, appreciable 
(.xidation of nitric oxide by tiic oxygen gas in the 
sample took place, and an incorrect result was 
thus obtained. It was t'sseiitial that unchanged 
permanganate should remain after shaking, other- 
wise absorption of nitric oxide might have been in- 
complete. 

Kstimation of carbon diojiide, oryycn, and nitrogen. 

The next operation was the measurement of the 
volume of residual gas in the sample at atmo- 
M[)heric pressure. This could not be calculated 
from the capardty of the bottle and the weights of 
nitric oxide and peroxide absorbed, because when 
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A METHOD FOB THE ANALYSIS OF NITROUS 
GASES AND ITS APPLICATION TO THE 
STUDY OP TOWERS FOR THE ABSORPTION 
OF SUCH GASES. 

IlY A. CRAKE AND F. J. SQUIRE. 

The following method was devised for the analysis 
of the gases in a system of absorption towers used 
in connection with a j^ilant for the denitration of 
nitroglycerin isj>ent acid. Tlie gases consisted of 
a mixture of nitric oxide and n^roxide, carlwn 
monoxide and dioxide, oxygen, an^ nitrogen. The 
object was not only to analyse the giSM tiiroughout 
the bnt nl?e to deternune the weight of 

oi ihe oofietitueni eajh 



Method of measuring the volume of unabsorbed gases. 

Fig. 2. 

drawing the sample the lap was not opened for 
long enough to fill the bottle completely at atmo^ 
.spheric pressure, and some assumptibn as to tlie 
tieiisity of nitrogen peroxide would have to bo 
made to avoid direct measurement of the volume 
of residual gas. For this purpose the tjo tube 
canneoted to an Orsat apparatus (s^ Wig, the 
burette and levelliut^l^ 

;iijefrcury.’'- ;The'^ 
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After closing B, this air was forced out through C. 
A and B were then opened, and the levelling bulb 
adjusted so that the mercury in the burette stood 
at the zero mark (r.c., at the bottom) ; A and B 
were then closed, the gas in the burette brought to 
atmospheric pressure, and its volume, v, noted. 
Then if F- volume of bottle, volume of pernuin- 
ganute and sulphuric acid, and 1’'-- volume 
of residual gas in Imttle at atmospheric pres*sure, 
the volume of the burette being 100 c.c., 

J^(v ^)'+lco) c.c. 

The temperature of the bottle was observed from 
a thermometer hung beside it. 

The sample in the Orsat apmu atn.s was n.sed for 
the estimation of carlwn dioxide (by sodium 
liydroxidv;) and oxygen (by phos]jhorus). If its 
volume was inconveniently small it was first 
forced into an aheorption pipette full of mercury, 
a second portion drawn from the sample bottle, and 
the two combined. From the results of the analysis 
the weights of carbon dioxide, oxygen, and ' 
nitrogen in the sample were calculated. A eorrec- l 
tion was added to the weight of carbon dioxide for j 
the amount dtssolved by the permanganate solu- I 
tion; this amounted to approximately ] 

V* \ 

, X wt. of carbon dioxide found. 


since at the atmospheric' temperaturo and pressure 
water dissolves about its own volume of earbon 
dioxide. The residue in the Orsat apparatus after 
absorption of carbon dioxide and oxygen was con- 
sider^ in calculations as pure nitrogen; actually 
it' contained carl>on monoxide, but as this is in- 
active and has the same density as nitrogen its 
presence was unimportant. 

Esfiniation of nitric oxide and peroxide. 

Air was then admitted to the sai\iplc bottle and 
the permanganate solution titrated wutli N l'2 
ferrous sulphate until colourless. In practice a 
slight excess of ferrous sulphate was added to effect 
complete solution of any precipitate, and the end- 
point reached by ba(;k titration with NI2 perman- 
ganate. The volume of A/2 permanganate reduced 
by the sample of gas waitj thus obtained. 

The total combined nitrogen in the gas was then 
estimated in this solution by the method of 
Bowman and .Scott', After tlie addition of a large 
volume of concentrated sulpliuric acid, the solu- 
tion was titrated v.ith Nj2 ferrous sulphate until 
a brown colour appeared. At this stage the whole 
of the nitric acid formed by the oxidation of the 
gases with permanganate had been reduced to 
nitrous anhydride, and a slight excess of ferrous 
sulphate had produced a brown eolonr owing to 
furtlier reduction to nitric oxide. 

The solution from the first titration, the volume 
of lifhich wats kno^vn, was transferred to a litre 
flask, and sufficient conciuitrated sulphuric acid 
added, with cooling, to ensure that at the end of 
the second titration the acid would bo 80% by 
volume. A portion of the acid was n«ed to wash out 
the sample bottle. NI2 ferrous sulphate wa.s then 
slowly run in until the brown colour persisted, the 
temperature being kept below 50° C Any consider- 
able deviation from caused an increase in the 
volume of ferrous sulphate required. Before carry- 
ing out a series of estimations the N /2 ferrous sul- 
phate was standardised both against A/2 perman- 
ganate and A/2 sodium nitrate (1 c.c. = 0'0(i35 grm. 
nitrogen). It was found that the ferrous sulphate 
\vas i^ways about 3% weaker wjth respect to the 

* Bowimia A Scott, J. lad. Kag. Chera. JW5, 7 , 7ei> ; thto J., 
J916, lOOS. See also Skott, *' Staadard of Chei^ca 

Analysis*’ p. 816 (Crosby toikwottA A 80», l«iT), 


latter titration. The standardisation gainst A/2 
permanganate was used for the first titration and 
that against A/2 sodium nitrate for the second; 
it was then not necessary to subtract 0*2 c.o. from 
the second titre, as recommended by Bowman and 
Scott.' 

If K=c.c. N /2 permanganate reduced by the gas 
(from first titration), and N = c.c. A/2 ferrous sul- 
phate required in second titration, then wt. NO3 in 
sam])le = 0*(X)o75 (3N - 2K) grm., and Avt. NO in sam- 
ple ~0‘(X)375 (2K-N) grm. In most cases a small 
correction was necessary on account of the nitric 
acid vapourentering the sample bottle together Avith 
the nitric oxide and peroxide. The amount of this 
Ava.s calcuiaced from the vapour pressure of a nitric 
acid solution of the strength of the circulating acid, 
and the corresponding Amlume of A/2 ferrous sul- 
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Fig 3 

phate deducted from the litre found in the second 
titration. The values of these (corrections are 
shoAvn graphically in Fig. 3 for 1 litre of gas. 

(hdvidation of resalfs. 

Ill applying this method of analysis to the estima- 
tion of the weights of nitrous gases absorbed by the 
individual towers of the .series, gas samples were 
taken simultaneou.sly from the gas exit of each 
toAver. The calculation of the analytical results 
to volumes at the temperaturo of tho plant Avould 
haA’'o been a complicated process, since it would 
have been necessary to take account of the vapour 
tensions of the circulating acid and of tho varia- 
tions of the degree of dissociation of NjO^ with 
changes of temperature and of partial pressure; 
neglect of either of these Avould have lc(i to con- 
.siderahle error. Furtlier, tho volumes, when 
obtained, would not have been directly comparable 
Avith plant tonnage It Avas therefore found pre- 
ferable to make all calculations in weights, the most 
convenient unit being lb. per hour. In order to 
calculate tho analytical results to weights of tho 
constituent gases passing through the plant it was 
necessary to know the velocity of the gases at each 
sampling point. This velocity could not be assumed 
to be everywhere the same, since nitric oxide and 
peroxide and oxygen were being absorbed, and air 
was being admitted through air lifts. Velocity 
measurements with an an«wpmeter are liable to an 

.1 I .. , 

* Jioe.eit, - _ '■ ", %■ 
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error of 10 %. lu comparing estimations at two 
points there might, therefore, haVo been an error 
of 520%, especially as the densities of the gases were 
somewhat uncertain. Such an error in the weights 
of oxides of nitrogen entering and leaving a tower 
would have been suthcient in most cases to mask 
entirely the absorption in tbo tower. Velocity 
inoasuremonts at each sampling point would not, 
therefore, have given reliable results. It was 
found best to measure the gas velocity at one point 
only and to calculate the velocity at tlie other samp- 
ling points on the assumption that the w'eight of 
carbon dioxide* passing each point in a given time 
wuis tbo same. For the later towers of the system, 
where the absorption of oxygen was small, and 
where but little air was admitted, the volume per- 
centage of carbon dioxide in the residual gases, 
after removal of oxides of nitrogen, was found to 
bo approximately constant. The amount of carbon 
dioxide was also found to bo constant over moderate 
intervals of time. The only probable sources 
of loss or gain of carbon dioxide in the 
gases of the absorption system w’cre solution 
in the circulating acid, and oxidation of 
carbon monoxide to dioxide by nitric acid. The loss 
of carbon dioxide on account of solution was calcu- 
lated on the assumption that its solubility in dilute 
nitric acid was the same as in w ater ; it wuis found 
that the loss would not exceed 0'25% of the total 
carbon dioxide, and was thus negligible. Oxida- 
tion of carbon monoxide to dioxide is stated by 
Treadwell and Stokest to be brought about by fum- 
ing nitric acid. The ratio vol. % CO., I vol. % 
CO was therefore determined in the gases before 
and after the absorption system. Tliis ratio was 
found to he constant, showing that no appreciable 
oxidation of carbon monoxide took place. The 
velocity at one sampling point was measured with 
a calibrated anemometer of the Pitot tube type, 
and the manometer reading calculated directly to 
lb. of gas passing through the main per hour by the 
formula 

AV =215-5 Kr’v 1/d, 

whore W = wt. of gas passing through main in lb. 
per hour, K = correction factor of anemometer, 
v =i adiu 8 of main in inches, H = manometer reading 
in inches of ether of sp. gr. 0*72, and d = density of 
the gas in grms. per litre. This equation is a modi- 
fication of the usual formula for such a manometer, 
viz., \ d 2 fy// . 

To calculate W it was necessary to know the den- 
sity of the gas at the point wliero tho measurement 
was made. This point was, tlioreforc, chosen at or 
near the exit of the series of towers, the gas there 
being both cool and dilute. In this case there was 
but little error in assuming that tho gas had the 
same density as air at the same temperature and 
pressure, especially as it was only the square root 
of the density that entered into the calculation. 
From the value of W the weight of carbon dioxide 
passing per hour through any part of the plant was 
calculated from the equation: — 

Wcog ^ X ^ 

where Woo 3 — required weight of COj in lb, per hour, 
^ CO 3 —weight of COjintliegas sample drawn from tho 
point where the velocity estimation was made, and 
total weight of tho gas sample. 

Here ty is tho sum of the weights of tho con- 
stituent gases found in the sample and tho weight 
of vapour in the sample. This latter could be 
assumed without considerable error to be equal to 
the weight of an equal volume of saturated water 
vapour under similar conditions. 


* In tbo towers imder obaervstion, carbon forn\ed about 

^ votums of the gosoi rsmaiiiina after the abtofttioa of oxides 
ofjmwfsn, abd ft was, thefeibro, readily 
t 111 SiSl* 


S As stated above, Wco, was assumed to be the 
I same throughout a series of towers. The -weights 
i of the other gases passing each sampling point wore 
then calculated from the analysis of the correspond- 
ing gas sample by the equation : — 

w’t. of required gas found 

RcHluimlwcigtit Wco,'< , 

“ wt. of Og found m sample. 


' The weight in lb. of each ga.s leaving efich tower per 
I hour was thus obtained. Any error in determining 
I W CO 3 (due to anemometer errors) alfected the total 
: weight of gases passing through the towers, but did 
, not affect the con\parison between tho W’eights of 
; each gas leaving each tow^er of the series. 

In conclusion the authors w ish to express their 
I gratitude to the Superintondent of H.M. Factory’’, 

1 (Iretna, for permission to publish this work. 


THE K.STLMATIOX OF CVANOOFN COM- 
POUNDS IN CONCENTRATFD AMMONIA 
JJQUOR. PART 11- -THE ESTIMATION OF 
THIOCARBONATE. 

BY Y KDWIX 8PIKLMANN, PH.l)., B.SC., F.I.C., AND 

HENRY -VN'OOD. 

Ill a previous communication (this J., 1919, 38, 
13 t) wq described a colorimetric method for the 
estimation of the cyanogen compounds occurring 
in concentrated ammonia liquor, based on the depth 
of colour obtained after their successive conversion 
into ferric thiocyanate. The metliod has now* been 
extended to include the determination of thio- 
carbonate, whieb is usually present and which is of 
importance, inasmuch as it is converted into thio- 
cyanate in the ordinary conditions of storage. 

The problem eentres round the establishment of 
conditions in wdiich cyanide and thiocarbonate can 
separately bo converted quantitatively into thio- 
cyanate, for estimation in this form. These con- 
ditions have boon found to coincide fairly closely 
with those anticipated by Linder in bis studies of 
ammonium thiocarbonate (Alkali Inspector’s 
Report, V,m; this .T., 1919, 71 Ga). 

(Joiivf:r.^ion f>j anumHuiiw rijatiide into thiocyanate 
by digestion with polysulphide. 

Linder has pointed out that this change does 
not take plac^e as readily as is usually supposed 
when conceiijrated ammonia is present (above 
Report, pp. 53 and 72), and that tho solution of 
tho cyanide must be wmrmcd at 30°— 35® C. 
lor Indf an hour Avitb an excess of ammonium poly- 
sulphide. This w'o have confirmed, as is shown 
by the following figures, w'hich prove also that 
Ihiocarbonato is not changed in these conditions. 
The thiocarbonate solution was made up as de- 
scribed by Linder (above Reiiort, p. 58, exp. 9a), 
and its strength was estimated by the maximum 
quantity of thiocyanate obtained from it. Ammo- 
nium cyanide present was equivalent to 00137% 
tbiocyanale. (AM percentages are wt./vol.) 

Thiocyanate 

found 


1. Cyanide and tliiocarbouate present; % 

insuftieient excess of ])oI,vsulplHde ' 0*0054 

2. Cyanide and thiocarbonate present; 

insuftieient excess of polysulphidc 0*0074 

3. Cyanide only present; insuftieient eat- 

eess of polysulphido 0*0105 

1. As in 1 and 2; excess of polysulphide .. 0O137 


Conversion of thiocarbonain into tKiocyamatt* 
Experiments were made to determine th% lowest 
temperature at which the reaction Would take 
place with a reasonsMe velodiy, attd digwtion for 
45 minutes at 0/ Was' nnall/iMiopt^^ 
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(1) Thiocarbouato sol.: 10 cc. -- 0(XX)8% thio- 
cyanate; thiocyanate sol., iV/10, 1 e.c. 00076% 
thiocyanate ; 0*880 anmioniu, 10 c.o. Al ter digestion, 
as above, 0*015% thiocyanate waa found, of which 
0*015— 0’(K)76= 00074;;; consists of thiocyanate 
formed from the thior ar bonate. Usually the result 
is a little low rather than high. 

(2) Thiocarbonate sol.: 10 c.c. " 01)04% thio- 
cyanate; thiocyanate sol., .V/10, I c.c. 00076%; 
potassium cyanide sol., 1 c.c. - 00l."17%. After 
digestion 0 0115% tiiioc.viuiate was found, of which 
0 0115 - 0 0076 ~ 0 00.‘10% consists of thiocyanate 
formed from the thiocarbonate. (Any free alkali 
in the cyanide solution was neutralised before it 
was used.) 

These two sets of experiments show conclusively 
that digestion for 45 minutes at 70° — 75° C. will 
conv'ort tliiocarbonato completely into thiocyanjito 
without atfectihg cyanide, and that polysulphide 
at 00°~d5° C. will convert cyanide to thiocynnute 
in half an hour Avithout attacking thiocarbonate. 

A shortening of the procedure (in absence of 
ferrocyanido) was jittemptcd by boiling down the 
mixture of substanc^^s instead of digesting it, but 
this was loLiud lo Ir.' jnulesii’ahk', on account of the 
cyanide iKung attacked to a certain extent. 

Ferrocyanido is not affected hy digestion under 
the ])rescribed conditions, as was found by Linder 
at 80°— 85° C. (loc. cit., p. 61). 

The method Avas tested on an artificial nmmo- 
niacal liquor of the rollowiiig composition: Tbio- 
carbonate solution, 20 c.c. -0185% thiocyanate; 
uinmoniiiin thiocyanate sol., 4 c.c. 0*0:i()l%, ; 
potassium cyanide so)., 4 c.c. = 0 0274% ; ammo- 
nium ferrocyan ide sol. (I c.c. r. 0 001042 grm.), 
10 c.c. ; ammonia . 0*880, G2 c.c.; hydrogen sulphide 
(introduced in thiocarbonate sol.) 2*65 ; . The 
procedure Avns that descrii>ed in ovir previous paper 
(this J., 1010, 4;1 t; (/.v.), A\ith tin‘ modificat ions 
hero recommended: — 

Separate quantities of 25 c.o. of liquor arc taken 
for each estimation. 

(a) For th iocfiatuif e os such. Th(5 licpiid sliould 
ho kept as ccjld as possible during acidification, 

' by pieces of ice floating in tlic liquid. 

( b ) For Cj/onide and ihiocuanate. The liquid is 
digested at 60° C. for half an hour, with excess — 
2 c.c.—'of ammonium polysulphide. 

(c) For f liiocorbutinfe and ihiortfanotc. The 
ii(|uid Ava.s diluted with 15 c.o. of Avater, 10 c.c. of 
strong ammonia .added, and digestc<l at 75° C. for 
15 minutes. 

hxQinplr, hound: 0 216% thiocyauate. Theory: 
from thiocarbonate, 018.j0; from thioeyauate, 
00604; total. 0 2151. 

(«) For frrrormnidv. This Avas didermined 
from the blue ’’ obtained in experiments (a) and 
(c) above. 

In the titratiuii.s for ajiimonia and )»ydrogeii sul- 
pbide (the latter Asitli copper Hulpbate—found 
2*^7%) the end-points Avere bad, which may 
account for si?nilar tfouhles in estimating these 
substances in commercijil sample.^. 

On apidifying the solution after digestion preci- 
pitated sulphur often obscures the red colour 
fortned by thoX:^dition of iron aliun. It is then 
necessary to add a decided excess of iron alum, 
warm t6 about 40° C., whereby the solution be- 
xiomes clear, and filter off the precipitated sulphur 
compounds. If after polysulphide treatment largo 
quantiti^ of slimy sulphur are precipitated; and 
much hydrogen sulphide is evolved, it is preferable 
to remove most of the sulphuy by a preliminary 
shaking with lead carbonate. 

Linder, and Colman and Y^man (this J., 1918, 
37, 319 1) emphasise the necessity of excluding air 
from the reacting substances, andift has been sag- 
gested that n slow stream of coal gas s^Hmld iiSy 
on the surface of the liquid. In the prelohi 


peri men ts it was found sufficient that the conical 
flasks employed ^should be provided with loose 
stoppers, below which the vapours and evolved 
I gases acted as sufficient protection from atmo- 
i spheric oxygen. 

liemoval of thiocarhonate . — In the method of 
analysis described in our two papers the removal 
of tliiocarbonate is not necessary, but some experi- 
ments Avero made to find how this could be effected. 
The action of load carhonatc in presence of am- 
monia is not complete (Lindei-), jior is that of bis- 
j muth carbonate. If, hoAvever, the filtrate from 
I the lead carbonate treatment be shaken with zinc 
carbonate, the whole of the thipcarbonate is re- 
moved Avithout affecting the thiocyanate, which 
' remains in solution as a ziin; salt (Williams, 
‘HVanogcii Compounds”). On boiling the am- 
monia from the filtrate zinc oxide separates and is 
easily filtered off, preferably Avith the aid of the 
pump. Tile preliminary treatment Avith lead car- 
bonate avoids the production of an excessive 
amount of zinc suliihidc. 


CF LL 1 J LOSE AOET A41^ . 

IIY KDWAltD C. WOllDEX. 

No one familiar Avitli the subject Avill controvert 
llic fact that the supremacy of the air in the late 
conflict has been intimately connected Avith the 
question of the quality and supply of cellulose 
acetate, for, although many other materials have 
lit'cu proposed from time to time for coating and 
preserving the fabric of aeroplane wings to impart 
to them the necessary property of tautness, resi- 
liency, and Avaterproofing, none has passed beyond 
the (‘xperimental stage; and the wings of the air- 
craft used by l^higland, France, Italy, and the 
United Stales — both obscrvMtiou and fighting 
’planes — have Ix'cn coated Avith dope made from 
this cellulose ostor. 

In the above-mentioned four countries at tho 
outbreak of the Avar, with perhaps the exception 
of a firm at Lyons, France, and a company near 
Boston, Mass., prmlucing relatively small amounts 
for artificial silk making, there Avore no firms 
engaged in tho manufacture of cellulose acetate 
uninterruptedly in commercial quantities, the 
world’s supply of this commodity being furnished 
l)y the Societo Chimiquo des IJsines du Rhone, at 
Lyons, tho Collonito Co., of tho Brothers Dreyfus 
in Basle, the Bayer Co., at Ijeverkusen, and the 
(’clliilose Products Co., near Boston, Mass. 

Tho outbreak of hostilities soon disclosed tho 
momentous importance of tho speedy conquest of 
the air, and impressed upon tho respective coun- 
tries tho fact that prudence demanded that imme- 
: diate and active steps be taken to ensure within 
, their borders independent and adequate sources of 
supply of cellulose acetate. 

The French Government, after a minute and pro- 
tracted investigation, came to the conclusion that 
it Avas not wise to depend solely upon the then 
I producing firm for their supply of cellulose acetate, 
and entered into negotiations with the Dreyfus 
interests Avheroby a plant for cellulose acetate manu- 
facture and synthetic acetic acid production was 
: laid down at Rouen, of a projected productive 
i capacity ample to meet the entire demands of tho 
programme of tho Section Acronautique. 

In Italy the military representatives of the 
; Government entered into an arrangomeil^ whereby 
! the Dreyfus Brothers erected a plant at Milan of 
cellulose acetate capacity sufficient for their pro- 
jected aeroplane programme, and with a comfori- . 
I able margin of safety. 

I England at first relied upon shipments of oellu- 
I lose acetate from Basle oqd from Lyons, but partly 
duo to increasing difficulty in ovomnd transporta- 
tion in France, and also to the submarine 
ccupM with the fact ^at tho war ap^ared fiiely'* 
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to be of long duration, and also as the culmination 
of an exhaustive investigation of existing available 
sources of cejlulose acetate supply, entered into 
arrangements with the Dreyfus interests, the result 
being the formation of the British Cellulose and 
Chemical Manufacturing Company and the erec- 
tion of a plant at Spondon, near Derby. This 
factory was designed on a basis of ample produc- 
tion of cellulose acetate and solvents therefor, in- 
cluding a complete synthetic acid works and units 
for the manufacture of acetic anhydride. 

Notwithstanding the many delays incidental to 
building construction in the critical period through 
which the country wail passing, this firm, from the 
(jornmencement of production, supplied all the cellu- 
lose acetate required in England in carrying out 
her extensive Air Service programme, and at the 
time of the signing of the Armistice the Govern- 
ment surplus of cellulose acetate accumulated, it 
is understood, amounted to several hundred tons. 
The English standards for clarity, ash, solubility, 
and visc-osity of cellulose acetate intended for aero- 
1)1 ane dope are rigorous. 

When the United States entered the conflict the 
only company which had regularly been manufacr- 
turing cellulose acetate was the Cellnlo.se Products 
Co., winch produccnl .small ciuantitics of fibrous 
c'ellulose acetate made by estcrifying cellulose' 
(u.sually cotton) in the inesencc of a petroleum non- 
solvent, whereby tlio (‘elIuIo.so during acetatioii 
(lid not pass into solution in the estcrifying mediuTii. 
'fhe Bureau of Aircraft Production, liowever, used 
no fibrous cellulose acetate for coating aeroplane 
wings.. 

By virtue of being large mauiifaclurers of nitro- 
cellulose for photograpliic purposes, the Eastman 
Kodak Co., of Kochestcr, N.Y., undertook the pic- 
paration of cellulo.se acetate under Government con- 
tract, but the Bureau of Aircraft Production, alert 
.to the fact that an accident in this factory might 
seriou.sly handicap the jiroper carrying out of their 
ox tensive aircraft programme, sought for an alter- 
native source of manufacture of tliis ester in a 
factor^V to bo preferably located within its border. 

Their deliberations resulted in a mission being 
dispatched to England in April, 1917, to investi- 
gate and report upon the situation of this com- 
modity there, the result being that a contract was 
entertnl into w'ith the Dreyfus interests, resulting 
in the formation of tlie American Cellulose and 
Chemical Manufacturing Co., which commenced the 
erection. of a factory at Cunilx;rland, Maryland, for 
the fulfilment of a Government contract for several 
million pounds of cellulose acetate. The Chemical 
Company of America, under the direction of Dr. 
Samuel Iserinan, also produced cellulose acetate 
under Government contract at their Springfield, 
N.J., works. 

Therefore the Entente countries depended for 
their supplies of cellulose a(?etaU> upon a Dreyfus 
factory located in each of the four countries, aug- 
mented hy the output of the parent company in 
Switzerland, in addition to the sources previously 
mentioned. Tentative arrangements were entereti 
into between the respective (Governments, whereby 
in case the necessity should arise, the Dreyfus 
TjUglish factory should be allowed to send cellulose 
acetate to the United State.s. 

Inasmuch as the success of the Allied aeroplane 
programme as a whole has dependcnl in a large 
measiii'o upon the output of the various factories 
operating ' under the processes of the Brothers 
Dreyfus — Doctors Henry and Oatnille— it may bo 
of intei«st to examine somewhaH in detail, from a 
ohamical i^wpoint, the *recwM>n» trjtloh probably 
the technical advhwie af U(’© low Ctovern- 
diiffreht times, to 


differentiating the Dreyfus proce.ssos as a whole 
from the ideas of thoso who have preceded aiul 
succeeded them in this art. 

The history nf carbohydrate atotation goes liack 
to the original experiments of Schiitzenberger dn 
1865, and, for purposes of diKcus.sion herein, may 
ho said to fall conveniently into three clearly- 
defined transitional stages as follows: — 

(1) The aeadomic period. Sehutzonixjrget to 
Cross and Be van, 1865 — 1891. 

(2) The period 1891 — 1911, the most important 
advances being the Miles patents. 

(3) The period 1911 to date, the most important 
advance being the Dreyfus patents. 

The ucadeinic jieriotl. In addition to the w'Ork of 
S(‘hutzenl)erger,^ aloiu' and in conjunction with 
Naiuliir (IHOo — 1870), are to be included tho re- 
scarelies of (iirard, liitbei maun and Hoermann, 
Erwigs and Koenigs, and Cross and Bevan. 
Apparently all IIrsc. investigations were 
ajipronehed from tlu* tbeoretical and non- 
utilitarian point of view, aiul one would not 
suspect from a perusal of tlu'se investigations us a 
whole that the subject possessed any practical 
interest or might lead to results of commercial 
utility. Each repeated ilio work of his predecessor, 
eliminated some of the errors and poinUnl out 
many of fho ineonsistc'iu ies, broadened the scope of 
the investigation, and carried the sum total of 
knowledge a step furl her; but the researches wore 
carried on in an obscurely co-ordinated and entirely 
empirical manner, and witimnt any evidence of a 
well-defined attemi)t to lay down broad generalisa- 
tions as the outcome of quantitative experinieiita~ 
lion. 

All the ucetations of 8ehutzenberg(U’ involved 
profound and far-reaching decomposition of tho'^ 
cellulose, in some instances going so far as th(v 
formation of water-soluble esters (sugars). Girard’ 
laid down many principles of value, frequently 
referred to in riuestions of novelty and priority of 
conception in subsc'quent patent litigation. Ho 
confined bis work entirely to tho esterification of 
hydrocellulosc, the prodiict, therefore, being worth- 
less for commercial purposes. 

Licl>crmann and Hoermann,’ by the use of 
anhydrous sodium acetate, were able to estcrify iu: 
open containers and tln'reby diminished tho amount 
of objectionable l>y-produets formed. Fran chi mont’ 
laid the foundation for a distinct improvement 
when he coinmencofl experiments upon the use of 
sulphuric acid to replace tho sodium acetate pre- 
viously employed, but hi^yond describing methods of 
procedure, he evidently failed to grasp the fact 
that his work emhraeod g^eu^ possibilities. 

Tn 1889 appeared the information which F/fwigs 
and Koenigs had aecuinulaU'd on the subject 
incidental to their investigation of the acotation of 
quinic acid and some of the sugars.'* Cross and 
Bevan, ^ in a series of carefully ('ondueteil quantita- 
tive experiments, songlit to mollify th^ destructive 
action of siil])hut ic acid by the substitution of zinr^ 
chloride, and although the jmrified ester gave upon 
saponification acetic acid equivalent to a yield of' 
triacetate of h'lt 62 based on a cellulose^ 
molecule, yet many of th(‘ inferences which they 
drew at that time Imve since n'ceivetl,, general 
acceptation. 

The period 1891 1911, containhuj 

patents. A continuation of the work led to a 
patent being granted to (boss and Bevan in 1804 
this being the first patent granted for thoi yaanuf ac- 
ture of cellulose acetate. It discloaea a method for 
obtaining thi.s ester in commercial quantities by 
I the action of zinc acetato and acetyl chloridio upon* 
cellulose liy;drate, the ^atenleea IlKWftiM 

for this matorisVin phatniaey alkd SUrgerjr aa 
a substitute for co^odioiti; . Weber* feplecM siiuv 
acetate by the salt, and 
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predicted that the new product would soon become | ing more and more water. This point should 
A rival of celluloid. Widespread interest was now ( be clear, that co-incidental with the stage of 
aroused. . . I plasticity in warm chloroform comes complete solu- 

Thiele and Skraup in 1898'" studied the limit of bility in substantially anhydrous acetone. In 
dilution of sulphuric acid in ucetation, it being by general it may be said that in proportion to the 
this time clearly recognise<l that this acid exerted a amount of water required to be added to the acetone 

powerful detrimental effect upon cellulose. Vignon to insure complete insolubility, so do the strength 

and Guerin" tried to acetate at the boiling point | and value of the film decrease, 
of acetic anhydride, and of course failed to obtain ! From the date of issue of the Miles patent (1905) 
useful products. Bardy" reviewed the state of the | to 1911 no observations of equal merit appeared 
art in 1900 but contributed nothing new. : as indicated by the patents issued. Mork,“* for 

Up to the lime of the appearance of the Miles j instance, hydrated the chloroform-soluble aoetated 
patents, two lines of endeavour are evident. One | cellulo.se by the aid of alkalis under the name of 
was concerned with determining what form of | saponification Bayer and Co. “ precipitated the 
riK^ified cellulose was most suitable (" suitable ” in j non-hydrated cellulose acibate by water and 
this instance being synonymous with "easy ") for I hydrolysed the product after dissolving again in 
acetation, whilo the other group was occupied in j acetic acid — a very tedious process, and, in fact, 
attempting to replace, or rather render innocuous, j only a modification of the Miles principal patent! 
the powerful action of sulphuric acid as a com- | Danzer"" obtained water for partial hydration by 
ponoiit in the acetating bath. For this purpose the addition of alcohol to the esterifying bath, and 
there were proposed among many others the follow- the!‘eupon formed ethyl acetate and eliminat^ 
ing : phosphoric,” hydrochloric,' ' phenolsulphonic,'’ water in so doing. 

ethylsulphuric,"* sulphoricinolcic,'' and sniphinic I AH the cellulose acetates prepared up to this 
and sulphonic acids,” nitrosyl sulphate,'* time, however, had the disadvantage of giving more 
ammonium bisulphate, sodium acetate,*' nitric or less brittle celluloid, mainly on account of their 
acid from nitrates,** dimethyl sulphate,** aniline | relatively low viscosity, primarily as the result of 
bisulphate, and alkylarninesulphonic acid salts.*" : too much depolymnrisatlon of the cellulose complex. 
As the result, to-day sulphuric acid is universally i Period of 1911 and after. The foregoing, there- 
employed for this purpose. | fore, are the salient points in the development of 


AH the cellulose acetates produced up to this time j cellulose acetate up to the time of the-application 


were of but little commercial value, not only 
•because they lacked tensile strength, flexibility, 
and tenuity, but also on account of the fact that 
they were only soluble in expensive solvents. This 
is the point in this art analogous to the nitro- 
cellulose industry in the early 'eighties of the past 
century, when the subject was only advanced by 
the discovery of a new solvent or improved ways of 
applying those already known. All acetation 
methods up to this time required as a preliminary 
that the oellulose shouhl undergo some preparatory 
treatment which involved expense and decreased 
the desirable qualities of the finished product. 

The most important advance in this period 
1894 — 1911 is to l>e attributed to the Miles inven- 
tions, especially the patent of 1905.*® Miles had 
already taken out a patent in 1900*' for cellulose 
acetate which marked an important advance on the 
earlier patents, but in this ca.se also the ester pro- 
duced was, like those which had been prepared 
previously, only soluble in expensive toxic solvents 
such as chloroform and tctraohloroethane, and 
hence, from a practical point of view, the use was 
necessarily limiUxl. In 1905, however, a patent was 
granted to Miles for a process of partial hydration, 
tO“ which the chloroform-soluble acetated cellulose 


for the first Dreyfus patent (July 5, 1911), which 
described methods for the preparation of the highly 
viscous cellulose acetates. At this time the older 
methods for the preparation of the chloroform- 
soluble acetates for film formation and textile coat- 
ings had given way to the acetone-soluble, partially 
hydrated modifications on account of the fact thfit 
acetone was easily obtainable and a comparatively 
inexpensive, non-toxic solvent, and aDo to the fact 
that the films of the acetone-soluble cellulose acetate 
were superior to those deposited from chloroform. • 
Due to the multiplicity of the Dreyfus patents in 
this field,*' covering as they do the entire range of 
cellulose acetate manufacture, including the 
solvents, a comprehensive analysis of the 
mer torious points contained therein requires a 
careful study of the.so patents as a series. The 
first Dreyfus patent issued disclostnl a distinct 
departure from the existing art, in that it is clearly 
shown tliat viscosity, high tensile strength, and 
elasticity are complementary. The highly viscous 
cellulose acetates comprehended in the’ Dreyfus 
patents are obtainable by acetating cellulose under 
conditions which give as a preliminary or initial 
product an acetated cellulose insoluble in chloro- 
form hut soluble in alcohol-chloroform, and at the 


known up to that time was subjected, whereby an | same time dissolving in acetone — a product which 


oster was formed probably by the progrcs.‘=ive with- 
drawal of acetyl from the acetated cellulose, this 
esfier being sharply distinguished from all previou.s 
products of this kind by dissolving in cheaper 
solvents such as acetone. 

Miles acetated unmodified celluloso with acetic 
acid, acetic anhydride, and a catalyst such as 
sulphuric acid, obtaining first a substantially non- 
hydrated cellulose acetate, soluble in chloroform, 
insoluble in acetone, and closely approximating to 
the normal triacetate; by successive hydration this 
gradually lost the solubility in chloroform, the 
hydration process being preferably interrupted at 
the point where the solubility in chloroform merges 
into tha^ nuance of insolubility represented by 
plasticity in warm chloroform. During this 
progressive increase in chloroform-insolubility 
phase t^re is developed a solubility in acetone. 
Hydration beyond this stage^auses the incipient 
l^laeticity in chloroform to pass to a complete 
insoltthility, while at the same tiina the oelluloie 
4cetat0 .h^ wholly soluble in Acetone cohtaiit* j 


previously had not been described. 

It must be understood that the quality of cellu- 
lose acetate required for the inaniifncture of dope 
for the coating of aeroplane wings is quite different 
from that for the manufacture of artificial 
filaments, photographic films, and celluloids. In 
general, it is a fact that the preparation of cellulose 
acot.ate intended for use ns films is more exacting 
than that intended for dope, for in the former the 
elements of high viscosity and clarity enter, which 
are of relatively minor importance in the preparai^ 
lion of dope. Furthermore, whereas strength is of 
paramount importance in the plastic industry, as 
well as high solubil.ty, relative tautness is of more 
moment in aeroplane dope. 

Just as in the older and more thoroughly investi- 
gated cellulose nitrate art, so it is to-day well 
established that the highly viscous cellulose .esters 
are much tougher and Ihore elastic. Dreyfus bM 
developed^s disclosed in his patent applications-- • 
» of principles underlyinfi the manufacture 
of cellulose Acetate, and ra^^^ apj^l&i^^ 



voJ,icxxvin..i^o.20.] 


WUK Juuv jj v/oju 


4nbVAU 


tions to which the cellulojie nitrates have hereto- 
fore been almost exclusively applied, the keynote, 
of originality running through these patents, as 
it is disclosed to the author, being that by 
minimising depolymerisation or degradation of 
the original cellulose by controllable factors, ho 
has been enabled to produce a series of esters of 
predetermined viscosity and strength, and of 
acceptable solubility in commercial solvents and 
solvent combinations. On account of the conserva- 
tion of solvents, cellulose acetate used in aeroplane j 
dope was prepared of much lower viscosity than 
that preferred for acetate plastics. 

Much confusion has appeared in the minds of ! 
some in respect to the phcnoiiienon of viscosity as ! 
applied to a cellulose acetate in solution. In test- | 
ing a series of these esters prepared in the same j 
manner, it will be noted that as the viscosity in- i 
creases, the strength of the ^Un and its elasticity I 
show corresponding improvement — not always in i 
a (juantituLively increasing ratio, because it is i 
almost impossible so to control the varying I 
factor.s in an ostorifying process under ordinary j 
conditions of exporiinentation, that successive i 
acetations can bo carried out under strictly com- i 
parable conditions. But if a low viscosity acetate j 
is obtained, the film cast therefrom will bo britth> : 
and of low tenuity. Conversely, if the estorificn- I 
tion be conducted in such a manner that esters | 
insoluble in chloroform but soluble in acetone and I 
in acetic acid are lirst formed, as first disclosed by ! 
the Dreyfus patents, tlien there result, upon i 
application of partial hydration (“ ripening ”), ' 
esters of high viscosity and great strength, supple- i 
ness, and wearing qualities. 

In the determination of the viscosity of cellulose i 
ester solutions, erroneous results may readily be j 
•obtained owing to a portion of the ester remain- i 
ing in a state of colloidal suspension, removable i 
by high centrifugal action or careful filtration, as j 
distinguished from true solution. The lack of i 
concordance in discussions on solubility and vis- ■ 
cosity, which is to be found in the technical litera ; 
tiirc, may bo traced to insufheient appreciation I 
the above. 

There e.^ists, therefore, what one may term a ' 
“ true,” as well as a “ false ” or “ misleading ” j 
viscosity, in respect to cellulose acetate in solu- ' 
tion. In order to make tliis more clear by ; 
example, assume that an neetation of cellulose is i 
carried out by methods giving by direct acetation i 
on the one hand a cellulose acetate soluble in 
chloroform, insoluble in acetone, ujid having a ; 
lower viscosity, and, on the other hand, an acetated i 
eelluloso, insoluble in chloroform, soluble iu ! 
acetone and in alcohol chloroform, characterised ! 
by a relatively higher viscosity. In the brat method ■ 
an ester is obtained soluble in chloroform and in ; 
acetic acid, but iusolublo in acetone, while in the i 
second instance an ester is formed which is in- i 
soluble in chloroform, but soluble in alcohol-chloro- ; 
form, in acetone, and in acetic acid, and is at the ' 
same time highly viscous. 1 

Tiet the products of both processes be exjjosed to ! 
the well-kuown ripening process called by Miles ' 

‘ partial hydration.” The results of IDreyfua ' 
indicate that this reaction may proceed without ! 
any water, i.e., when the free anhydride has only j 
been converted into acetic acid. It may be rather 
an intramolecular change in the ester induced by 
a partial degradation or depolymorisation of the 
molecule. However, if both materials be examined 
mst before ripening, it will be found that the pro- 
duct of the first process (subsequently called “ A ” 
herein) will be soluble in chloroform, while the 
product of higher visoositv produced ^ means of 
the seppiui process (hereafW called^ S will be 
iu cWorpform, hut eoluhle iu alcohol* 
woroform and irt acetone, both hotni^.fualubb in 


acetic acid as evidenced by the fact that they 
passed into solution in the acetating mixture. 

By now interrupting the acetation reaction by 
changing the acetic anhydride into acetic acid, 
after a period of time, the length of which is 
governed by a number of factors, changes in solu- 
bility of both products appear. “ A ” reaches a 
point where it becomes soluble in alcohol benzene, 
while at the same time maintaining the original 
solubility in chloroform. “ B ” has likewise 
become soluble in alcohol-benzene, while its deport- 
ment towards chloroform is a complete reversal 
from insolubility to solubility —that is to say, a 
solubility in chloroform not obtained by a process 
of acetation. 

At this point it may be mentioned that, accord- 
ing to the description in the Dreyfus patents, tho 
reaction may be so manipulated that the product 
never becomes soluble in chloroform, remaining 
soluble ill alcohol-chlorolorm. At the transition 
point of alcohol-benzcrie solubility and chloroform 
solubility the protlucts from both processes dis- 
solve in acetone, tho “ B ” product being already 
soluble in acetone, while the “ A ” product 
acquires that solubility by virtue of the Viponing 
jirocoss to which it was subniitteil. 

Should “ A ” and “ B ” be precipitated at this 
point, washed till neutral, dried, and dissolved 
in portions of tho same simple solvent, then a 
correct comparison of the viscosity will result, and 
such viscosity determinations are a trustworthy 
criterion of the tensile streimth and tenuity of the 
acetate for the formation of plastics or films. 

If, on tlie other liand, the product of lower vis- 
cosity, “A,” be allowed to ripen further until 
it has lost its solubility in alcohol-benzene, while 
still remaining soluble in acetone, there would 
then be presented an example in comparing this 
product with “ B ” above of two acetone-soluble, 
partially hydrated cellviloso acetates, which,, when 
dissolved in acetone, would give false or misleading 
viscosity comparisons as indicating tho probable 
value of the acetate and its suitability for a given 
purpose. The results obtained would be mislead- 
ing, althougll both wm*e soluble in acetone. 

But let the ripening process be carried a step' 
lurther with both under similar conditions. When 
“A” becomes soluble in alcohol benzene, but 
plastic in chloroform (either cold or warm), and 
still soluble in acetone— it being remembered that 
this solubility in acetone was developed as tho 
result of ripening, and did not exist from the begin- 
ning (the ripening of “ B ” having meanwhile 
been progressing unclor identically similar con- 
ditions), ibo more viscous cellulose acetate will 
have reached a stage where it is still soluble' in 
alcohol-benzene, hut its solubility in chloroform has 
been succeeded by an insolubility, while it is still 
soluble in alcohol chloroform. Under these con- 
ditions a true comparison of the two products 
becomes possible, and may lead to valuable results^ 
Note that “ B ” has changed from a chloroform- 
insoluble to a chloroforiu soluble ester and back 
again to insolubility, and cannot again by any 
means bo made to dissolve in pure chloroform. 

However, if “ B ” is ripened to a further stage 
where it becomes insoluble in alcohol benzene or in 
chloroform, not completely soluble in substantially 
anhydrous acetone, but completely soluble in 
acetone containing some water, then in making 
viscosity comparisons against “ A,” whi^ 

I would be soluble in acetone and in alcohol- 
I benzene, and plastic or insoluble in chloroform 
I deductions based on viscosity determinations 
' would be erroneous and to the diBadvantage of 
“ B,” which is the opposite to the example 
previously cited. * 

^ The above are a few of the indications of the 
trend of derelopment in cellufoee ab^te fitt^u- 
facttire as sanded hy H* l>i^yfh8 frbfti life 
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point of view of the correlation of Bohibility and | 
viscosity, and its bearing upon questions of tensile j 
strength (wearing qualities) of organic esters of | 
cjellulose. The work has opened up an entirely new ' 
field with prarticaliy unlimited potentialities. 

Xt will be remembered that until 1910 or 1911, ; 
in order to i)reparo com nieroi ally an acceptable, j 
cellulose acetate, it was considered essential that 
the product obtained by direct acetation should 
approximate in composition to a triacetate and 
be soluble in chloroform This opinion, howeA'er, : 
lias been radically modified as the result of the ^ 
Dreyfus patents, for it has therein been shown how 
little real value is to he attached to the acetic acid ; 
content of a cellulose of primary esterification, ! 
and in what manner the properties of the finished ; 
product are modifiahlo in numerous ways by 
manipulative skill in the acetation. 

As has been mentioned, one of the primary ■ 
features developed in the Dreyfus inventions has i 
been a reversal of the opinion' formerly held that ■ 
the directly acetated cellulose must be first soluble 
in chloroform, rather than so to conduct the : 
primary acetation that an ester results which is 
insoluble in chloroform and soluble in alcohol- 
chloroform. This question has been investigated 
this year independently by Miles, who has corro- 
borated the differences in solubility between the 
products as made by his U.S. Patent 838,350 pre- 
viously cited and those of Dreyfus previously 
referred to. 

A largo number of other patents have been issued i 
during this period of relatively minor importanci' 

HI coinparison to the advances of Miles and of 
Dreyfus. In general— apart from the question of 
possible patent circumlocution -they propose 
other condensing agents and modifications of the 
then known methods, and while it cannot bo denied 
that they represent additions to knowledge, appar- 
ently they do not possess the basic merit of the work 
of the two investigators mentioned above. 
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60, U., 790; 1890, 61, 21; Jahr. Chem., 1889, 2060; 1890, 
2162. J. Chem. Soc., 1890, 57,2; abst. Chem. Centr., 1800, 

1.. 800; Amateur Phot., 1899, 30, 146 ; Tech. Repert.. 1889, 45. 
<•) Bnjt. Pat. 9676. 1894 ; abst. this J., 1895. 14, 987 ; Chem, 

Centr., 1890, I., 405. 

<•) 1 angew. Chem., 1809, 12, f? ab4t. Chem. News, 1899, 
80, 24T; lahr. OhemM 1890, 1280; Wagn , 1800, 48, 1086 ; 
Chem. Centa*., 1899, W, 887. v ^ ^ 


(**) Monatsli., 1808, 19, 468; abst. J, Chem. Soc., 1899, 76 

i., 112; Bull. Soc. Chim., 1898, (3), 20, 808; Jahr. Chem., 1898 
, 1123 ; this J., 1808, 17, 896. Ber., 1809, 82, 2418 ; abst. J. Chem 
: Soc., 1899, 76, 1., 862; . this J., 1890, 18, 041 ; Chem. Centr. 

' 1809, II, 2140; Jalir. Chem., 1899, 1288; Bull Soc. Chim. 
1000, (3), 24, 610 ; Annuark) Soc. Chim., 1899, 27. Ber., 1901, 
34, 1116 ; abst. Bull. Soc. Clilm., 1902, (3), 28, 817 ; Jahr. Chem., 
1901, 878 ; Chem. Centr., 1901, 72, 1, 1197; J. Chem. Soc., 
1901, 80, 1., 370. 

‘ (”) Bull. Soc. Biicour., 1900, (5), 5, 321. 

(*•) Bur. Pat. 4886, 1902; abst. this J., 1903, 22, 315. Fr. 

Pat. 816,500. 1001 ; abst. this J., 1902, 21, 719; Mon. Sci., 1903, 
(4), 59, 53. Aiist. Pat. 17456, 1902, D.H. Anm. L-16737. 

C*) hng. Pat. 24,067, 1906 ; abst. this J., 1907, 20, 1213 ; 
Fr. Pat. 371,447, 1906; abst. this J., 1907, 28, 340; Mon. Sd., 
1908, (4), 68. 79; Chem. Tech. Rep., 1907, 31, 140. 

{“) U.S. Pat. 700,022. 1902; abst. (ids J., 1902, 21, 1345. 
Bur. Pat. 20,660, 1902; abst. this J., 1903, 22, 101 J. Fr. Pat. 
.324,862, 1902; abst. this J., 1903, 22, 646; Mon. Sci., 1004, 
(4), 60, 43. 

(“) Bur. Pat. 2026, 1907 ; abst. this J., 1007, 26, 353. Ff. 

Pat. .369,123, 1906; abst. this J., 1907. 26, 91 ; Mon. Sci., 1908, (4), 

68, 28. D.R. Pat. 180,666, 190.5; abst. Z. angow. Chem., 1907, 
20. 1786; Mon. Sel., 1909, (4), 70, 77. 

(”) BiiR. Pat. 27,102, 1900; .abst. this J., 1011 30, 19; Chem. 
Tech. llnp,. 1011. 35, 69. Fr. Pat. 409,405, 1909; abst. thig J., 

1910, 29, 751. 

(‘•) C.S. Pat. 1,090,074, 1914; ab.st. tills J., 1914. 33, 340; 
Chem. Abs., 1914, 8, 1667. 

^ (>•) Fr. Pat. 413,671, 1010; abst. this ,T., 1910, 29, 1101; 
Mon. Sci., 1913, 78, 78 ; Chnm. Tncii. Rnp., 1910, 34, 250. 

(*“) Fr. Put. 427,265, 1911; abst. this J., 1011, 30. 1051 ; 
Chem. Tech. Rnp., 191 1. 35, 481; Mon. Sd.. 191.3, 78, 123 ; 
lIunR. .Appl. 0*071, 1912. Aiist. Pat. .4-1787, 1912. 

(*q Bur. Pat. 8727, 1908; abst. IhU J., 1908, 27, 996. Fr. 
Pat. 376,578, 1907; abst. this J., 1908, 27, 996. 1). R. Pat. 
201,910, 1007 ; abrd. Chnm. Zts., 1909, 8, 1052 ; Z. angew. Ciiem., 
1908, 21, 23.33; Clinrti. Znntr., 1908, I., 1349: II.. 1310; Mon. 
hd., 1912, 76. 57. ]>. R. Pal. 201,910. PdR. P. 109,492, 1907. 

(“) Bur. Pat. 26.c:>7, 1909; abst. this J., 1010, 29, 1152. 
Fr. Pat. 421.010, 1010: abst. tiuH J., 1911, 30, 416. 

("=•) U.S. Pat. 826.220, 1900; ab.st. this 1006, 25, 82.5; 
Mon. Sd., 1907, (4), 66, 35 ; i-ing. Pat. 0998, 1905 ; abst. tills J., 
1005, 24, 855. Fr. Pat. 345,764, 1904; this J., 1005, 24, 40. 
.Mat. Color., 1905, 9, 53 ; Mon, Sd., 1906, (4), 64,. 12. Pdg. Pat. 
183,877, 190.5. 

(•') U.S. Pat. 987,692, 1911; nb.gt. thts J. 1911, 30, 485; 
Chem. Tndi, Unp., 1911, 35, 2.50. Bag. Pat. 14,271, 1910; ubst. 
this J.. 1911, 30, 485. Fr. Pat. 417,274, 1910; abst. this J., 

1911, 30, 485. A. BiclieiiRruen and F. Bayer <,t Co.; Anst. Pat, 
52,289, 1911 ; 50,331, 1912. Swiss Pat. 52.273, 1910; 53,888, 
1910; 57,952, 1910. Bdg. Pat. 220,582, 227,385, 19J(). 1). R. 
Pat. 233,780, 1011. 

(”) Bng. Pat. 8990, 1912; ai>st. C.A., 1913, 7, 3113; this J., 
1913, 32, 823. A, i.oosc and B. SdierinR, U.S. Pat. 1.009.445, 
1913 ; abst. (his J., 1913, 32, 805 ; Mon. Sci.. 1914, 80, 39 ; Chem. 
Abst., 1913, 7, 3227. Bur. P.at. 27,227, 1912; abst. tills J., 
1913,32,690; Knnst., 1913. 3, 395 ; llA., 1913, 7, 4000. EnR. 
Pat. 27,228, 1012; abst. this J., 1013, 32, 6:40; C.A., 1014, 8, 
1068. Bur. Pat. 2178, 1013 ; aiist. Kmi.d., 1914, 4,. 15 ; this J., 

1913, 32, 975. Fr. Pat. 450,890, J912: abst this J., 1013, 32. 
531; Kunst., 1913, 3, 195; C.A., 1013, 7, 3227: Mon. Sci., 

1914, 80, 0. Fr. Pat. 452,374, 1912 ; abst. Knnst., 1913, 3, 274 ; 
Mon. Sci., 1914, 80, 8; this .1., 1913, 32, 662-; C.A., 1913, 7, 
3603. PnlR. Pat. 251,010 ; ;ibBt. Knnst., 1913, 3, 235. Beig. Pat. 
251,011; abst. Knnst., 1913, 3, 235. BoIr. Pat. 252,882 ; abst. 
Kniiat., 1913, 3, 275. D.R. Anm. 120, C-21.388, dated Dec. 18, 
1911 ; alxst. Kunst., 1913, 3, 20. See thoB D.R. Anm. C-2 1,994 
and (;-23,703 ; add. 17,104 to Fr. Pat. 452,374; abst. Kunst., 
1913, 3, 410; C.A., ]Dl3, 7, 4069; this J., 1913, 32. 784; also 
their Bur. Pat. 2178, 1913; ubst. C.A. 1944, 8 , 2620. 

(”) U.S. Pat. 838,350, 1900; Reissue 12,037, 1907; abst. 
Mon. Sd., 1907, (4), 66, 116, 169; this J., 1906, 25, 195; 1907. 
26, 165. EttR. Pat. 19.330, 1906. Fr. Pat. 368.079, 1005. Hung. 
Pat. 35,866, 1905. I), R. Pat. Anm. M-28,289, issued to Bayer 
& Co. as I). R. Pat. 252,706, 1905. 

(*’) U.S. Pat. 733,729, J903. Can. Pat. 90,848, 1905. 

(«) U.S. Pat. l,06l,77L 1913; abst. C.A., 1913, 7, 2707 1 
this J.. 1913, 32, 597. Fr. Pat. 416,752, 1910; abst. this J.« 
1910, 29, 137J. Bug. Pat. 20.672, 1910; abst. this J., 1911, 
30, 354. 

(”) Bur. Pat. 24,067, 1906; abst. this J., 1907, 26, 1213. 
Fr. Pat. 371,447, 1906; abst. tliis J., 1907, 26, 340; Mon. Sci., 
1908, (4), 68, 79; Chem. Tech. Rnp., 1907, 81^ 149. 

(*•) Fr. Pat. 428,554, 1910; abst. this J., 1911. 30, 1155; 
Chem. Tech. Rep., lOli, 35, 670; C.A., 1912, 6. 2169; Mon. 
Sci. 1013, 78, 125. 

(«) EnR. Pats. 20.975, 1911; 20,076, 19U ; 20,977, 1911 I 
20,862, 1911; 640», 1015; 100.009, 1916; 14,101, 1916; 

101,556, 1916; 17,920, 1915; 100,180, 1916; 100,460, 1910; 

100,452 (addn, to 100,450), lOl^d; 114,804, 1918; 127,616, 1917. 
U,S. Pats. 1,181,857 (reissue 14.388), 1916, and 14.338, 1017; 
1,181,858, 1916; 1,181,859, 1916; 1,217,722, 1917; 1,242,783, 
1917; 1 181,860, 1916; 1,280,974, 1918; 1,278,885, 1918; 

1,283,116, 1918; 1,286,172, 1918; 1,280,976, 1918; 1,286,285, 

432,040, 482,0*6/14,658, 
48^046/14,569, 432,046/14.788, 482.046/15,983. 482,040/16.816 
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SOME CHEMICAL ASPECTS OF THE POTASH 
INDUSTRY IN GREAT BRITAIN. 

HV K. C. ROS8ITER, F.l.C., A.C.(5.1., AND 
CYRIL S. DINOLEY, A.l.C. 

The importance of a homo supply of potash is 
second only to that of the supply of combined 
nitrogen both as regards agriculture and industry. 
In the case of combined nitrogen tbe supply can 
bo obtained from synthetic processes, from by- 
product recovery, and from natural deposits. In 
the case of potash tlio last two sources only arc 
po.ssible. 

In this country potash occurs as a by-product in 
considerable quantities in the blast furnaces, the 
cement industry, and the wool-washing industry. 
This paper contains the results we have so far ob- 
tained from an examination of tlie possible pro- 
duction from the blast furnaces of England and 
Wales. 

The information is by no means complete, as can 
he readily understood when it is stated that in 
1917 there were some 240 blast furnaces in blast 
in England and Wales, and the preliminary ex- 
amination of each furnace for possible potash pro- 
duction takes some seven days more or less. We 
have, however, afU‘r some three years’ work, 
arrived at a stage when C’ertain conclusions (.*an be 
drawn as to the probable extent of potash produc- 
tion from this source. 


I complete survey of all the ores and other material*? 

I u.sed in British blast furnaws, they furnish siiffi- 
; dent data to permit of accurate conclusions being, 
drawn. 

It. is evident that the limestones and cokes drr 
I not, as a rule, contain much more than 01% of 
potash stated as KGI or about 3-5 lb. per ton of 
: pig-iron made, but occasionally a.s much as 10-14 lb, 

; per ton of pig is found in these constituentH of the 
! furnace charge. 

The ores ure arranged in groups according to the, 
i locality of the mines; the average content of potash 
‘ in descending order of magnitude in these groups 
; is as follows : — 


Ort!H 


"'0 

% 

Of 

Fcrro-in.an^ancs*' 

( 7 r.'irii 

]..) (>rj2{; 


OCO^NnOI 

i\ orthampton pI i i re 

(■{7 „ 

) (M2(i 


0-624 KaCI 

Clevolau't 

0-i „ 

) ()•:’,( HI 

K(’l. 

0-709 NaCI 

North J.iticolnsliire 

(i:' „ 

) (V;5'>8 

K KCI. 

0-520 Nad 

Oxfordsliiro 

( 1 M 

) 

K.O.--0-4H KCI, 

0-425 KaCl 

Eoreipn . . 

(22 

) 

K..().-n-2r, KCI. 

0-47 NaCI 

N.W. Con'll 

(IH 

) 

K 242 KCI, 

0 :!0n Na( n 



Table 

I. 


Fkrro- 

MANGANESE ORES. 


Xarite of mine. 


Vola'^h 
as K (1, % 

i 

Kod.a 

s NaC %, 

1, 1 ) 1(1 {.'ll! ( ciitral 

Prov. 


110 1 

0-71) 

Indlnii- Nagpur 



107 i 

n-«;i 

:t. Indian 



00:l i 

0-87 

4. Indian-Killelior 



071 1 

0-69 

indlan-Nai/pnr 



O-.'il i 

(>4» 

it. L'old (’oast . . 



0-81 ' 

0-79 

7. >Vest African 


• • ( 

0-64 1 

0-30 

Average (7 samploH) 


o>8;;;i | 

om 


I 


Table II. 

Northamptonshire ores. 


It may be here stated that unless certain modifi- 
cations are made in the routine of blast furnace 
managerhent, namely, the simple addition of salt to 
the furnace charge combined with an adequate | 
means of cleaning the furnace gases, it is very im- j 
probable that sumciont potash can l>e obtained to 1 
make a potash industry worth while. For, as will | 
be shown, the greater portion of the potash charged 
into tbe furnace is carried into the slag; and the 
collection o! the dust from, the stoves and boilers i 
will provide only a small portion of the potash rc- 
qiiireinents of the country, and then only of a 
very variable and inferior quality. 

Our information is arranged under the following 
beads : — 

(1) The sources of tlic potash in the furnace 
cl'iarge. 

(2) The pota.s]i contents of the flue dust obtained 
from tbe flues, stoves, and boiler settings of 
blast furnaces, which ‘is a small amount, is 
variable in composition, and usually of low 
potash content. 

(3) ITie distribution of the potash in the blast 
furnace products. 

(4) The increased volatilisation due to tbe addi- 
tion of salt to the furnace charge. 

(5) Some analytical notes on the estimation of 
potash carried by the furuffee gases. 

Source of the potash in the furnace charge. 

An examination of materials used in the manu- 
facture of pig-iron has shown, as was to be ex- 
pected, that, the chief source of the potash is the 
iron ore. In the accompanying tablee is given the 
percentage of potash stated as KOI and of soda 
stated as NaCl in representative samples of iron 
ores from various localities, and also of limestones 
and cokes. Althbugh these tables dc it6t contain a 



N.nnc of ndn(\ 

Potash 
uhKCI, % 

Soda 

as Nad, % 

1. 

lined on 

! - - . 

1 ^^:o 

0*00 

2. 


0-40 

0-29 



i 0-49 

o-ai 

4. 

(Jlciidon 

1 1-29 

0-41 

6, 

,, . . . . 

0-‘24 

0-40 

0. 

Stamford 

1-29 

0-7« 

7. 


1-26 

1 0*62 

8. 

lippinKliam 

M7 

0*5!1 

9. 

.... 

1-00 

0.35 

10. 

l,oadenl»a)»i 

111 

: <V49 

Jl. 

lrthlln«bor<\* 

0-89 

0*60 

12. 

>!urKet Overton 

0-87 

i 0-43 

la. 

j. 

0-09 

0-41 

14. 

Hill 

0-81 

i Mt; 

1.5. 

Jinckminster 

()-84 

i Ml 

!(’.. 

1 1 iillswc’.l 

0-84 

LOT 

17. 

(Sretton 

tv 78 

M2 

18, 

(}a^'ton Wood 

0-64 

0*38 

10. 

?.la\m5w»ll No. 2 

0-04 

0-41 

20. 

,, No. 4 

, o-oa 

i 0*12 

21. 

No. a . . . . 

0-01 

0-44 

22. 

dipt. >faunsell 

' 0-01 

' (V62 

2a! 

Dalkeith 

^ o-ea 

0-37 

24. 

Kettering (Ilrhe \o. 1 

0-61 

0-49 

2 ). 

,, No. 2 .. 

0-48 

0-42 

2r.! 

Jiooth’s No. 1 

0 61 

i 0-34 

27. 

„ No. 4 . . 

0-.31 

0-29 

2'8. 

Mls»s Cole 

0-49 

1 0-46 

20 ! 

Oddfellow es. . 

0-48 

0-.37 

ao. 

Thorpe Clobe No. 2 

0-46 

! 0-39 

ai. 

llookInRham 

0-41 

1 061 

a2. 

llunterH Close 

0-40 1 

056 

r»a. 

Weldon and Corby 

0-22 1 

0*63 

a 4 . 

Dean Pit 

o-ai 

oso 

a.5. 

Cnknnwn 

0-2.i 1 

0*22 

a«. 

Dyrteld 

0-2:i 1 

0-32 

87. 

niiawortli 

0-22 

0*46 


Avems?e (87 samplen) . . 

0-<iC6 

0-524 


In the case of two mines, the adjacent Strata to 
the ore bed have been sampled. At Messrs. 
Lysaght’s mine at Scunthorpe the adjaoent sand 
contains 1-50% KCli and ()‘^%' Na01, and at the 

• - ■ - - , 'V -- -O 
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Loffcus mine in the Cleveland District the top shale 
contains 1*81% KCl and 2*^% NaCl, the oottom 
shale 107% KCl and 1-48 NaCI, and the Dogger 
204% KCl and 191% NaCI. These figures are, of 
course, nob taken in the average potash content of 
the ore; they show that a clean ore is likely to 
contain less potash than ore not clean, and gener- 
ally it would appear that the best iron ores, i.e., 
those used in the haematite furnaces, mostly of . 
foreign origin, contain less potash than inferior i 
nres. 

, Taking the above average potash contents and 
the average weight of ores used per ton of pig-iron — 
namely, ferro-nianganese ores 39 cwt., Northamp- 
tonshire ores 51i cwt., Cleveland ores 72 cwt., 
North Lincolnshire ores 77 cwt., foreign ores 35i 
cwt., N.W. Coast ores 39 cwt., the potential potash i 
production per ton of pig-iron for each variety of j 
ore is as follows: — Ferro-manganese ores 37 lb. 
KCl; Northamptonshire 38i lb.; Cleveland 46 lb.; 
North Lincolnshire 49 lb.; foreign 10 lb.; N.W. 
Coast 101 lb. KCl. These figures, calculated from 
the average potash content of the ore samples, vary 
very considerably for different works and even for : 
the same works at different periods, and an inspec- ! 
tion of the individual potash contents of the ores ^ 
shows that such variation is likely. However, not- ^ 
withstanding these variations, a comparison of the S 
calculated amount of potash going into a furnace i 
with the amount coming out, that is, the aiuount | 
found in the slag and the gas, shows in most cases I 
a very fair agreement. j 


Table III. f 

Cleveland ores. 


Nme of mine 

Potash 
aa KC), % 

Soda 

ns NaCI, % 

, 

Grlnl;Ie 

0-69 

0-76 

2. 

Belmont 

0-87 

0-88 

3. 

Loftus 8. J)rift .. 

0-60 

0-85 

4 . 

Lottus 

0-4 1 

0-66 

6. 

Ix)ftu8 N. Drift . . 

0'35 

0-35 

0. 

Kllton 

0-78 

102 

7. 

Boulbv 

0-69 

0-91 

8. 

Whitcilllo 

068 

0-87 

9. 

Lumpsey 

001 

M4 

10. 

North Skelton 

0 55 

0-90 

11. 

South Skelton 

0-51 

0-84 

12. 

Skelton 

OCJl 

0-48 

13. 

Park Pit 

0-32 

0-43 

u. 

Bston 

0-20 1 

0-25 


Average (U ftJimples)] .. 

0-571 j 

0-739 


Shal in Cleveland stone . . 

1-75 ' 

1 25 


Ix)ftu8 top shale . . 

1-Sl 

‘.•29 


lx)ftM8 bottom shale 

1'07 

i 148 


Loftus Dogjzer 

2-04 

1-01 


Table IV. 

North Lincolnshire ores. 


Name of mine. 

Potash 
aa Kt l, % 1 

Soda 

as NaCI, % " 

1. Fiodlngham pink stone 

0-97 

0-78 

2. Cliattbtton 

0-87 

0-68 

.8. Sheefibridge 

0-70 

0-55 

4 . I.oi4 St. Osurald 

0-69 

0-50 

(Avenu'e 4 
s.HiapIe8) 

6« Frodlngluim blue stone 

0-68 

0-57 

0. Rolbonme nill 

0-82 

0-88 

7, Winn's 

0-31 

0*64 

8. Lysaght’s 

0-24 

0-42 

(Avereize 3 

* 


samples) 

Average (13 samples) . . | 

P o-Dsa 

0-520 

Lysaght’s mints (sand) . . 

1-50 

0-50 


lAtefaws 

samples) 


Table V. 


Oxfordshire ores. 


Name of mine. 

1 Potash 

j as KOI, % 

Soda 

as NaCI, % 

Sydenham (2 samples) 

0-41 

0-40 

Astrop (2 samples) 

0-55 

0-45 


Average (4 samples) 

0-48 

0-425 


Table VI. 



Foreign ores. 


Name of mine. 

Potash 
as KCl, % 

Soda 

as NnCl, % 

1. 

Alqiiife 

0-73 

0-37 

2. 

Villoricoa . . . . * . . 

0-68 

0-97 

3. 

San Miguel 

0-57 

0-58 

1. 

Rubio 

ou 

0-54 

5. 

Sopressa Rubio 

0-29 

0*46 

6. 

Cartagena 

0-35 

O-KO 

7. 

Tafim (N. Africa) . . 

O'. 35 

0 60 

8. 

Caleni 

0-29 

0-46 

9. 

Franco Beige 

0-28 

o;i7 

10. 

Broira 

0-28 

o-.q? 

11. 

Martinez 

0-26 

0-34 

12 

(Larrucha 

0-21 

0-49 

13. 

Beni Uimmel 

0-21 

0-29 

14. 

Zaccsr 

017 

0-33 

1,5. 

Roulna 

0-15 

0-30 

16. 

Aurora 

0-14 

0-61 

17. 

Beni Tolkai 

014 

. 0-21 

18. 

Djerlssa 

Trace 

0-40 

19. 

Teniezrlt 

Trace 

0-40 

20. 

Obregon 

Trace 

0-4.5 

21. 

Porman 

Trace 

0-25 

22. 

Tharsls briquettes 

Trace 

0-85 


Average ^22 samples) 

0-25 

0-47 


Table VII. 
N.W. COAST ores. 


Name of mine. 

Potash 
as KCl, % 

Soda 

as NaCI, % 

1, 

Cavendish Royalty 

0-52 

0-5S 

2. 

BuiHngton 

0-43 

0-47 

3. 

Roanhoiid 

0-?8 

0-42 

4. 

Caliiornian No. 1 

0-37 

0-53 

5. 

Cl&iton W'Inder 

0-37 

0-48 

6, 

Stlrlincs 

0-31 

0-49 

7. 

Ullcoats 

0-29 

0-36 

8. 

Lonsdale 

0-28 

0-37 

9. 

Stainton 

0-2S 

0-32 

10. 

llodbarr'W 

0-21 

0-;j9 

li. 

Buccleuch . , 

0-20 

0-45 

12. 

Washed Park 

0-20 

0-30 

13. 

Oxen 4!lo8e 

0-20 

0-30 

14. 

Pennington 

0-17 

0-38 

15. 

'Vyndh.am .. 

0-15 

0-25 

16. 

Newton Yarlsido . . 

Trace 

0-40 

17. 

Anti Cross 

'J’rnce 

0-35 

18. 

Park fine jigged . . . . i 

lYare 

0-35 


Average (18 samples) . . 1 

0-212 

0-399 


Table VIII. 
Limestone. 


Name of mine. 

Potash 
as KCl, % 

Soda 

ns NaCI, % 

1. Marsden . . ' . . 

0-40 

0-05 

2. Clltheroe 

0-34 

0-41 

3. Fulwell 

0-26 

0-49 

4. Dyserth 

0-20 

0-36 

5. Stainton 

0-14 

0-31 

6. TuthlU 

1 Trace 

0-45 

7, Yarisldo 

Trace 

0-40 

8. Buxton 

Trace 

0-40 

9. Bishop Mkidleham 

Trace » 

0-36 

10. Leybum 

Trace 

1 0-86 . 

11. Bop^ Wood 

Trace 

0-85 

12. H(«m Took dolomite 

Trace 

0-36 , 

13. AdVOsture .. 

Trace 

1 0-28 

AWiit tiS Mtmp^^ .. 

1 0-10$ 
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Tabls IX. 

COKS. 


Locality. 

Potash 
as KCl, % 

Soda 

as NaCl, % 

1. South Yorks 

0-42 

0-G5 

2. South Yorks 

0'38 

0-32 

3. South Yorks, Lancs, nmi 



North Starts 

0-22 

0-38 

4. N.E. Tiancs and W. Yorks . . 

Trace 

0-40 

6. Saltley 

0-29 

0-51 

0. Bridgwater 

0-18 

0-87 

7. Not known 

0-17 

0-48 

8. ■ Not known 

0-17 

a-33 

9. Purhani 

0-20 

0-45 

10. Durham 

Trace 

0-36 

Average (10 samples) 

0-098 1 

0 409 


The flue dusts obtained from the flueSy stoves, and 
boiler settings of blast furnaces. 

Some hundreds of analyses have been made to 
determine the potash contents of various flue dusts 
from blast furnaces. These dusts, provided they 
contain suflScient potash, and have ^n burnt in 
stoves or under boilers, can be used without further 
preparation in agriculture, and are therefore valu- 
able as a source of potash. They vary considerably 
as regards their potash content even when obtained 
from the same works. 

The heavy dust, i.e., that obtained from the 
downcomer, heavy dust catcher, and the flues 
adjacent to the furnace, contains little potash, 
which numerous analyses have shown to vary from 
a slight trace to 205% of potash stated as KCl. 

The dust from the stoves and boiler ^ttings is 
usually valuable, and in Table X. are ^iven a few 
typical analyses. From these figures it is seen that 
the soluble potash varies from 3% KaS 04 with 4% 
KCl in the same sample to 30-5% KjS 04 ; 
potash insoluble in water varies from 36 — 11-4% 
stated as KCl, and the soluble impurities, namely — 
sodium and calcium sulphates and chlorides, also 
vary greatly. 

The following analysis may bo taken as a fair 
sample of the dust obtained from the stoves of an 
ordinarv blast furnace where no cleaning plant is 
installed:— K,S 04 , 1001%, KCl, 160; NaCl, 

114; CaCl,, 118. Total soluble in water, 13 93% ; 
SiOa, 26-49; Fe,0, and AlA, 37-46; CaO, 969; 
MgO, 1-98; PbO, 069; ZnO, 2-30; K,0, 483; Na,0, 
0 55; CO„ 1-98%. 


ooli^tod indicate about 12 cwt. of this dirst per 100 
tons of iron, or, on the average test of the above 
samples, about 2\ lb. of potassium chloride per ton 
iron; this is less than 10% of the potash contained 
in the furnace charge. It is therefore evident that 
the systematic collection of this dust will provide 
only a very minute proportion of our potash re- 
quirements, and owing to the low potash content 
of many of the samples it will be suitalife only for 
local use in agriculture. 

Distribution of the potash in the products of the 
blast furnace. 

The potash charged into the blast furnace comes 
out either in the slag or in the gas. In the slag it 
probably occurs combined with silicates, and in the 
gas as a very fine fume, which, after cooling, may 
contain the potassium ns carbonate, bicarbonate, 
formate, cyanide, thiocyanate, sulphate, ana 
chloride, with small quantities of bromides and 
iodides. It usually contains a very constant quan- 
tity of chloride with varying quantities of carbon- 
ate and a smaller quantity of cyanides. It varies 
considerably for each works. ITiis fume is so fine 
that a sample of the gas, if drawn into a hot 
aspirator, shows no signs of settling after remain- 
ing for several hours. 

In those works which do not clean their gas moat 
of the potash carried in the gas eventually escapes 
up the chimney after the gas is burnt at the boilers 
and stoves, and is evident in the white fume 
issuing. A small proportion is deposited) with the 
heavy dust collected in the dust catcher and the 
first portion of the gas main, and a larger propor- 
tion (but less than 10%) is deposited in the stoves 
and boiler flues, where, after the gas has been 
burnt, it is present as a mixture of sulphate and 
chloride. As previously stated, the quantities ob- 
tained in these various positions have not been 
carefully estimated. The few figures which we have 
collected indicate about two tons of heavy dust and . 
12 cwt. of boiler and stove dust per 100 tons of iron.' 
This distribution of the potash has been determined 
in America by Wysor (Amor, Inst. Min. Eng., Feb., 
1917, and Met. and Chem. Eng., 16, 205; see, this 
J., 1917, 327). 

For the manufacture of potassium salts only that 
portion of the potash whicn is carried by the gas is 
available, unless the small quantities or stove dust 
are collected for this purpose, and therefore when 
considering the distribution of potash it is of the 
first importance to determine the quantities of 
potash present in the gas and in the slag at every 


Table X. 

Dust from stoves and boiler settings. 





Soluble In water. 



Alkalis insoluble in water. 


K,S04 

KCl 

Na,S 04 

NaCl 

CaSOj 

CaCl, 

As KCl 

NaCl 


% 

% 

% 

% 

% 

% 

1 % 

% 

Bottom of 

20-95 


4-71 

0-22 


1-43 

' 6-03 

1-03 

chimnev 







j 


Stove dust . . 

9-05 


1 60 

— 

2-08 

0-22 

i 6-50 

2-09 

Boiler „ . . 

SO-SS 


2-80 

8-27 

— 

— 

1 9-87 

2-40 

Stove „ . . 

! 12-18 


0-75 

0-85 

— 

— 

5-80 

1-85 

Boiler „ . . 

20-01 

— 

4-43 


1-29 

1-07 

; 7-23 

4-31 

Boiler „ . . 

18-60 

__ 

2-20 

2-35 


3-04 

.3-00 

1-20 

Stove „ . . 

20-70 

, 

444 

019 


— 

4-80 1 

3-57 

Stove „ . . 

9-07 



2-07 




3-12 

11-40 1 

1-94 

Stove „ . . 

9-84 

4-73 


2-04 



2-89 

4- '8 

M4 

Boiler „ . . 

18-70 


10-83 

0-37 

1 — 

4-23 

Not estl mated 

Stove . „ 

1 2-93 

8-92 

— 

4-60 


2-77 



Average . . 

16-94 

. 0-79 








We have not be^n able to estimate eiui^efutly the I blast furnace. In Table XL these pgares 
qiliuitify of from the stoves endt ^boiletB per I for 34 furnaces, the potesh being giy^n lw 

hev^ I it if clearly seen what OQini>aratit>(^ siiiaA pro* 
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portion of tho potash is present in the gas tinder 
ordinary conditions of blast furnace practice. In 
this table the furnaces are arranged in groups ac- | 
cording to the type of ore used, and this naturally I 
groups them more or less according to the type of* I 
iron produced. Moreover, the relative distribution 
of the potash in the gas and slag is very similar 
for each of tho furnaces in tho same group. 

Taking the average figures for each group, it is | 
seen that the greater the quantity of potash present | 
in the ores the greater is the proportion remaining ! 
in the slag. Also, it is quite evident that unless a | 
large proportion of the potash remaining in the slag | 
can be transferred to the gas, a sufficient quantity 
of potash to make a potash industry worth while 
will not be available. The results of our experi- 
ments in this direction are discussed in the follow- 
ing s^tion of this paper, whore it is shown that by 
the simple addition of salt to the furnace charge a 
larger proportion of the potash is transferred from 
the slag to the gas (Eng. Pat. 112,^8 of 1917). 
This process has ueen described by K. M. Chance 
(this J., 1918, 222 T). 

The figures for the ferro-manganeso furnaces are 
specially to be noted ; here tho whole of tho potash 
is volatilised into tho gas under normal working 
conditions, and a largo proportion is obtained as 
carbonate. 

The figures in Table XI. give a means of 
checking tho calculations of the available potash 
made in the previous section of tho paper from the 
potash contents of the ores used, and a very fair 
agreement is found. This comparison is seen in 
the following table : — 



! Lb. KOI per ton of iron calculated from — 


the or(^s. 

tho fiirnuie product. 

Northamptonshire ores 

i 

3811b. 

r*0-6 Ib. 

Cfovdana ores 

46 Ib. 

52-6 Ib. 

North Lincolnshire ores 

40 lb. 

42-4 lb. 

Foreign ores 

10 Ib. 

14*8 lb. 


The potash calculated from the furnace products, ! 
i.e., that in the gas and the slag, contains also that | 
introduced by the coke and limestone used, on the 
average about 4 lb. per ton of iron. i 

The quantities of potash indicated by the pre- I 
ceding figures as present in British blast furnaces I 
must be taken as tho basis from which the poten- I 
tially available potash is calculated, until further j 
investigation has provided a better average. It is 
therefore necessary to discuss any likely sources of 
error. The figures for tho potash in the ores are 
in many cases calculated from analyses of what may 
be called the official samples of ores, representing j 
the ore used over considerable periods, and these 
should be substantially correct. | 

When the potash obtained in the furnace pro- i 
ducts is estimated and compared with the potash i 
charged into^ the furnace some undetermined ! 
factors conic in. Without a supply of la^ur and * 
supervision much greater than has, up to the ' 
present, been available, it is impossible accurately i 
to weigh and sample tho ores, coke, and limestone i 
charg^ into the furnace. We know that tho | 
potaA content of the ore varies considerably in I 
each district, so that reliable figures will bo ob- | 
tained only by taking tho average over long periods. 

The quantity of sla^^ produced by a furnace is not i 
wQigh^, and the weight taken for these calcula- 
tions is that estimated by the furnace managers. 
The ^as produced cannot be accurately measured in 
its dirty condition, and is calculated from the aver- 
age quantity of coke used, one ton of coke being 
assumed to give 160,000 cub. ft. 

surpnsfRg that the quantity of 
available potash, as calculated from the qres used, 


does not differ from the quantity calculated from 
the furnace products in a greater degree. In fact, 
the two calculations are sufficiently near for all 
practical purposes. 


Table XI. 

Distbibution of potash in the gas and slag of 

BLAST FUKNACK8. 


Type of Iron 
produced. 

Potash as Ib. KC) per 
ton iron. 

j 

Ores 

' princiiwlly 
used. 

Proportion 
of base to 
slUca in 




I 

slag. 

In 

In 

%In 

% In 

CaO-f-MgO 


gas. 

slag. 

gas. 

slag. 


810,. 

Ifasmatitc 

6-5 

9*6 

36-7 

63-3 

Foreign 

1-47 

31 

6-2 

33-4 

ft6-6 


1-52 


8-6 

110 

43-9 

661 


L.32 


40 

6-2 

44-2 

55-8 


LCO 

.. 

80 

10-8 

44-4 

55-6 


T- 

Average. 

61 

8*7 

40-5 

50-5 



Special hrematito 

14 5 

4 6 

76-9 

24-1 

Wo.st Coast 

1-63 





& Foreign 


*» »i 

90 

3-8 

70-4 

29-6 


1-66 

Hwmatite 

6-8 

5-6 

55-3 

44-7 


1-43 


7-4 

10-5 

41' 4 

58-6 


1-4 2 

Special hcematlte 

10-2 

6-8 

63*6 

36-4 

West Coast 

1-69 

Average 

0-6 

60 

61-3 

38*7 



Forge & foundry 

20- 1 

19-8 

50-4 

49-6 

Northants. 


29-3 

7-8 

79-0 

21-0 


1-60 

!» 

120 

49.0 

19-7 

80-3 


1-47 

M M 

161 

48-3 

25-0 

750 


1.36 

f Average 

19-4 

81*2 

360 

640 



Basic . . 

27-0 

370 

42-2 

57*8 

N. Lincoln 

1-42 

, . . . . 

6*9 

24-4 

19‘4 

80-6 


1-52 

„ . . . . 

5-9 

37-6 

136 

86-4 


1*44 


10* 8 

20-5 

33-5 

66-5 

•• 

1-50 

Average 

j 12.5 

29-9 

27-2 

72*8 1 


Cnoveland 

9-1 

403 

18’6 

81-5 

Cleveland 

1-66 

» • * 

60 

26*9 

183 

81-7 


1*60 

»» • * 

4*8 

65-9 

C-8 

93-2 


M5 

» * • 

3-6 

43'8 

7-7 

92-3 


1*30 

tl • * 

12-3 

68-1 

17-5 

82-5 


1-25 

*> * • 

10-3 

41-6 

19-9 

80- 1 


1-47 

»f • • 

30 

819 

80 

91-4 


1-47 

.. 

90 

54-6 

14-2 

85-8 


j 1-31 

Average 

73 

45-3 

13-8 

86-2 


'1 

1 

Haematite & basic 

7-5 

138 

35-3 

64-7 

Foreign A 

1-47 






Northants 


Basic . . 

10-3 

33*6 

2.3-5 

76-5 

N. Lines. & 

1.47 






Nortliants. 


M 

M 

21-2 

26-1 

74-9 

N. Stalfs & 

3-10 






Northants. 


fl 

8-7 

249 

25-9 

74-1 

Oxford & 

1-62 

i 





Northants. 


„ . , . . j 

2-4 

23-8 

9-2 

90-8 

Oxford. 

1*20 

Average j 

7-2 

23-5 

23-8 

70-2 






Lb. per ton of metal. 



kTcoV 

In gas. 

KCi. 

Sa.CO. 

In slag, 

as KCI. 


Ferro-mangancsc 

64-6 

38 

10-8 

None. 

1-66 

j» 

I 58-5 

12 

220 

2 

1-68 


1 58-8 

1.3-4 

14-7 

2 

1-58 

Average i 

60-6 

2M 

! 17-8 

! 1-3 

1 

1 

Spiegelciscn 

22-2 

7.4 j 

9-0 1 

Truce. 

1*58 


This agreement is not shown in the case of 
furnaces making ferro-manganese, where the 
potash calculated from the gas is considerably 
more, and in one case double that calculated from 
the furnace charge. This requires further investi- 
gation, and at present we can only suggest that at 
these furnaces potash is being deposited in the 
stoves whilst they are heating up, and being blown 
from there into Uie fumaoeliy the hot blast and 
sp going round and round* This may be happening 
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also at oilier furnacea, althoiigh the figures do not 
show it exc^t in one case. 

In Table XII. is given a more detailed account of 
the comparison ot the potash charged into the 
furnace with that coming out. The results are 
from seven furnacos. At the North Lincolnshire 
Iron Co. daily analyses were made of the gas and 
slap from two furnaces for eleven weeks and the 
weights of ore and coke recorded as accurately as 
possible. In No. 2 furnace 20% less and in No. 4 
furnace 10-4 % less potash was found in the furnace 
products than that calculated in the materials 
charged. During the period when salt was added 
to these furnaces the two calculations agreed to 
within 0*5%. 

Table XII. 

CoirPARlSON OF THE CALCULATED QUANTITY OF POTASH 
IN THE CHARGE WITH THAT FOUND IN THE GAS AND 
SLAG. 


Lb. per ton iron. 


Date. 


Potash contents j Potaali contents 
, (as KCl) of charge (as KCI) of pro- 
to furnace. ducts from furnace. 


North Lines. 

Aug., 1910, 

Ore 

69-2 1 

Gas 

. . 26-8 

Iron (X). 

No. 2 Fnrnacp. 

6 weeks. 

Coke 

12-8 

Slag 

. . 29-9 



Total . . 

72-0 


50-7 


Sept,, 

Ore 

69*2 ! 

Gas 

.. 80-4 


4 M'eoks. 

Coke 

12-6 

Slag 

. . 26-0 



Total . . 

71*8 i 


660 

i 

Oct, 

Ore 

58-9 1 

Gas 

.. 31-6 

■ 

2 weeks. 

Coke 

13-0 : 

S!ag 

.. 29-8 

j 


Total . . 

71-9 1 


58-3 

No. 4Fnrnace ! Aug., IdlO, ■ 

Ore 

60-1 ! 

Gas 

. . 29 0 


6 weeks. 

Coke 

12-8 1 

Blag 

.. *331 


j 

Total . . 

72-9 


92-1 


Sept., 

Ore 

61-0 ' 

Gas 

. . 31*6 


4 weeks. 

Coke 

13-6 

Blag 

. . 30-8 



Total . . 

74-6 


08*3 


Oct., ' 

Ore 

68-9 ! 

Gas 

. . 36*7 


2 weeks. 

C!oke 

12-8 i 

Slag 

. . 29*0 



Total . . 

71-7 i 


96*7 

Northampton*- ■ 

Sept. , 1018, i 

Ore 

29-0 ! 

Gas 

. . 20*1 

shire Works. i 

6 days. 

i 

Coke 

8-3 

Blag 

. . 19*8 


Limestone 

2-5 



i 

Total . . 

39-8 j 


39*9 

Cleveland i 

Oct., 1918, 

Ore 

86-9 : 

Gas 

9*1 

Iron Works. 

4 days, 

i 

Coke . . 

60 i 

Blag 

. . 40*3 


liiraostone 

3-5 : 



1 

Total . . 

46-3 1 


49*4 

Cleveland 

Nov., 1017, 

Ore 

46-2 1 

Gas 

.. 12*3 

Iron Works. 

17 days. 

Coke 

6-1 1 

Slag 

. . 681 


Limestone 

0 




Total . . 

61-3 


70*4 

Ferro-msn- i 

Oct., 1918, ! 
4 days. ' 

Ore 

39*6 

0A8 

.. 107*7 

ganesa Works 

Coke 

118 

Slag 

. . None 


Limestone 

80 i 





Total .. 

u-t\ 


107*7 


Deo., 1917, 

Ore 

84.0 

1 Gas 

. . 74*2 


4 days. 

Coke 

08 

1 SJftg 

.. 2 0 


Limestone 

2-2 


! 

i 


Total . . 

49*0 

i 

i 

79*2 


unselected ore was being used^ the shale and dogger 
adjacent to the ore containing from 107 to 2 04% 
i KCl, whereas the average ore contained only 
' 0-57^ KCI. 

Finally, the results from the furnaces making 
I ferro-manganese show the wide difference previ- 
I ously mentioned as occurring in the two methods 
! of calculation for these furnaces. 

The increased volatilisation of potash due to the 
addition of salt to the blast furnace charge. 

In the paper by Mr. Kenneth Chance, entitled 
i “ The Prospects of Founding a Potash Industry in 
; this Country ** (this J., 1918, 222 t), is an account 
i of experiments which were made with the object of 
volatilising a largo proportion of the potash, Hiese 
^ experiments were made at the North Lincolnshire 
I Iron Co.’s works, and at first an attempt was made 
. to increase the volatilisation of the potash by the 
addition of more lime and then by also increasing 
; the temperature of the furnace. As stated in that 
I paper, only inconclusive results were obtained as 
i regards the volatilisation of the potash ; but it ap- 
! peared that tho increased cost of the coke was more 
than sufficient to make such alterations to tho 
normal woTking of the furnaces unprofitable. A 
detailed description of these experiments is unneces- 
sary, because about twelve months after completing 
them, when furnaces making ferro-manganese were 
examined, it was found that in these furnaces work- 
ing with a highly basic slag and at a higher 
temperature the whole of the potash was volatilised, 
showing that a highly basic charge furnaced at high 
temperatures will volatilise all the potash. 

The reason for adding salt to the furnace chargee 
is also discussed in Mr. Chance’s paper; briefiv^ it 
was found that the gas from the turnaces working 
at tho North Lincolnshire Iron Co.’s works always 
contained a fairly constant quantity of T>otassium 
chloride, about 8 lb. per ton of iron, whereas the 
potassium carbonate was varying from 3 to about 
35 lb. per ton of iron. This quantity of chloride 
was fairly constant for all the furnaces at four 
works on the North Lincolnshire iron ore bed, and 
varied from 6 to 9 lb. per ton of iron. In the case of 
furnaces using other ores such constant figures were 
not obtained. At four works using Northampton- 
shire ores the chloride in the gas varied from 10 
to 22 ib. per ton or iron, and in the case of furnaces 
using Cleveland ores a still wider variation was 
found, from 6 to 24 lb. per ton of iron. The charge 
in mahy of these furnaces using Cleveland ores con- 
tains an excess of chlorides, so that dust carried by 
the gas is often not alkaline, and. besides contain- 
ing potassium and sodium cnloriaes, also contains 
calcium, iron, and aluminium chlorides. For ex- 
ample, the chlorides carried by the gas were found, 
in tho case of six furnaces using Cleveland ores, to 
bo as follows : — 

Lb. PER TON IRON. 


KCl. 


NaCl 


Ca, Fe. and 
At chlorides. 


12-3 

9-1 

60 

10-3 

90 

4-8 


7*5 

4 

1 

3-6 

4 

2*7 


8 

45 

0 

3 
0 

4 


In the case of a Noi^thamptonshird furnace and 
of a Cleveland furnace,^ the was as 

as could be desired; a second Geveland' ftirnaoe/ 
he^evetj 40% more potash ih tha fiitiiaOe pro* 
dm^s tkai^ was caicidatea as in thikfttiniioe ohaiiiM. 

and ^ 


Notwithstanding this excess of chlorides, when salt 
was added to a Cleveland furnace, a considerable 
increase was obtained in the quantity of potash 
volatilised. Up to the present the effect ol the 
addition of salt to the furnace cham haa been 
examined at five worUlt and^ the remite ataMyen in 
Table XIIL !l^e petaim vbtoti^ 
been at least doubled^t and in ease of a furnace 
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At Palmer’s Shipbuilding and Iron Co.’s works in- 
oreeaed nearly fire times, namely, from 4-8 lb. to 
^3 lb, per ton iron. 

^ The euect of adding salt to the furnace charge 
has been studied since February, 1917, and the 
results are at present far from being complete. In 
eXiperiments of this typo it is several years before 
conclusive results are obtained, because it is im- 
possible sufficiently to control the conditions in the 
furnace, in respect to variations in the potash con- 
tent of the charge, the proportion of bases to silica 
in the slag, the temperature and the regular work- 
ing of the furnace; and, as far as our experiments 
have gone at present, there are differences at 
different works which we are unable to explain. 

Masult of addition of salt to the furnaces at the' 
North Lincolnshire Iron Works. 

At North Lincolnshire Iron Works the iron pro- 
duced is principally basic. Salt has been added to 
these furnaces for a longer period and more con- 
tinuously than at any other works. The prelimi- 
nary experiments were made here, and a good deal 
of necessa^ experience gained. Turning to the 
results in Table XIII., which contains the results 
from the commencement, it is seen that the addition 
of an average of 414 lb. of salt per ton of iron has 
resulted in an increase from 27 0 lb. to 66-7 lb. of 
potash stated as KCl volatilised into the gas. 
During part of the time to which these figures re- 
laiie, more salt was added than was necessary, since 
we were then experimenting to determine the most 
advantageous quantity. For some considerable 
time 25 lb. of salt per ton of iron has been added, 
and has resulted in the amount of potash in the gas 
being raised from 270 lb. to 526 lb. (as KCl), or a 
trifle over 1 lb KCl for each pound of salt used, i 
It is probable that 25 lb. of salt is not sufficient, 
and this quantity is being gradually increased. The 
table shows no correspondence between the amount 
of salt added and the amount of potash in the gas, 
owing to the variation in the amount of potash in 
the furnace charge and the impossibility of con- 
tinually adjusting the quantity of salt to this 
variation-~a state of affairs which will always exist, 
necessitating an average adjustment of the quan- 
tity of salt over long periods. 

The effect on the potash in the slag is an average 
reduction from 110% to 048% KCl, but many of 
the slaM contained as little as 0 20%, the variation 
being due to the impossibility of adjusting the quan- 
tity of salt as explained above. However, the 
fijmres indicate that the greater the quantity of • 
salt added the less potash will remain in the slag, 
and individual results show this very clearly, but we 
have not considered it advisable to give these, as 
the paper is already overburdened with figures. 

The effect of adding salt on the composition of the 
flue dust is seen in the following analyses : — 

Flue dust. ■ 



No salt ; 

0/ 

/o> 

25 lb. salt 1 

per ton of Iron; %. 

KCN 

1 

1 6*00 

0-97 

KfiOj 

KHCO, 

1 6-36 

18-70 

— 

K6CN 

015 



KtSO* 

XHOOt 

M9 

3*66 

0-25 

Ka 

IMl 

64*89 


2*70 

4-24 

6*32 

InsoL 



■ in water 

61*25 

31*09 

— ■ 

The alkalis and cyanides are much reduced^ the , 
^lorides cdrrespondjingly iiilFeiised, and Ihorbaae 1^ 
occurred in the prdportibh 61 sddiM aaltp#/ 
which is, however, not serious, i 


The addition of salt at Messrs^ LysaghVs w>rhs^ 
Scunthotpe, ■ 

At ifessrs. Lysaght’s works the iron produced is 
basic. The management of this works could only 
allow experiments to be made with salt on one of 
their furnaces which was just about to be blown 
out, as they were disinclined to risk much*inter' 
ference with their production of iron by any pos- 
sible action of the salt. We may here state that the 
use of salt has up to the present disclosed no ad- 
i verse results os regards the manufacture of pig-iron. 
Unfortunately, owing to the condition of the fur- 
nace the experiments were occasionally interrupted. 
The addition of an average of 34 lb. of salt per ton 
of iron increased the volatilised potash from 5.9 lb. 
to 18-2 lb., at the same time the alkalis disappeared 
from the gas, and chlorides of calcium, iron, and 
aluminium were found. The potash in the slag 
increased from 0-66% to 0-79% KCl. This may 
have been due to an increase in the potash in the 
, furnace charge, but probably also to the fact that 
the furnace was worn out and portions of the 
furnace lining were being carried down with the 
charge. 

The results are very inconclusive. Our opinion 
is that a substantial increase in the potash volatil- 
ised occurred due to the addition of salt^ but further ' 
investigation is required, more especially as this 
furnace was working similar ores to the North 
Lincolnshire furnaces, where very satisfactory re- 
sults are being obtained. 

The addition of salt at Ehbw Vate Victoria 
Furnaces. 

At Ebbw Vale the iron produced is hiematite. 
The investigations were over a much shorter period, 
and the figure for the potash in the gas under 
normal conditions was an average of tests made 
during occasional periods of a week or so at a time. 
This was 5-5 lb. KCl per ton of iron. On the 
addition of salt for various experimental periods 
the potash in the gas was increased to on average 
of 13-9 lb. At times more than the necessary calou- 
la^d quantity was added for the purpose of ascer- 
taining the effect. The average quantity used was 
12 lb. of salt per ton of iron. As only 13-9 lb. KCl 
was in the gas during the period, it will be seen 
that the yield of potash per lb. of salt was not as 
good as at North Lines., as the increase was only 
84 lb.. KCl, or 1 lb. KCl for 143 lb. NaCl used. 
The result is not as good as wo have reason to 
believe it might have oeen, because the ores used 
at these furnaces were from different- foreign ports 
and the supplies due to shipping difficulties were 
usually short ; therefore the ores could not be 
mixed as desired to ensure a regular burden on the 
furnace, but had to be used as received. It can 
easily be understood, therefore, that the potash in 
the furnace charge was a constantly varying factor, . 
and that it was impossible properly to adjust the 
quantity of salt necessary to release the potash. 

It is interesting to note that during one experi- 
ment in October, 1917, a criticism was put forward 
that the addition of salt to the furnace had little 
effect in increasing the amount of potash in the gas, 
but merely changed the potash which already 
existed there as alkali into chloride. In order to 
solve this point tests were made contemporane- 
ously on two furnaces over a period of five days, 
one using salt at the rate of 10 lb. per ton of iron 
and the other using no salt. The results were: 
With salt. 11-6 lb. KCl per ton iron in gas; without 
salt, 1-96 lb. As the conditions were ne^ly, thou^ 
not quite, identical in other respects, Hiese mar be' 
as a fair indication of the result of adoing 
tolt» The potash oontent ofthe ores used rsixtSk 
from 0l4% to 0*38% KCL fee potash in the idag ^ 
was from 0*78% to 641 % KOI, ^de 
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Lincoln8hir« Iron Co.’s furnace, and for similar 
reasohs. 

The very considerable effect which the salt had 
on the composition of the dust collected in the 
gas-cleaning plant is seen from the following 
analyses : — 

Flue dust. 


No salt added. 

12 lb. salt per ton of iron. 

H,0 

KCl 

0/ 

/o 

4-77 

H,0 

o/ 

/o 

3-16 

11-96 

KCl 

32-05 

K,S 04 

0-45 

Naa 

11-65 

K,S,0, 

Na.CO, 

NaCl 

0-81 

CaCl. 

3-07 

1-00 

2-20 

Fea, 

M5 

Soluble 
in water 

21-18 

Soluble 
in water 

61-08 

PbS 

4-60 

PbS ] 

1 

Fe,0|, A1,0| 

13-63 

FcjOg, AljOj 

1 

CaO 

30-49 

CaO 

^ 46-8 

MgO 

SiO, 

8-17 

MgO 


16-28 

SiO, ^ 


K,0 

4-10 

K.O 

1-8 

Na,0 

1-46 

Na^O 

0-9 

C and Prus- 
sian blue 

Trace 

99-90 


99-68 


Therefore, by the addition of salt a poor flue dust 
containing .13% of potassium salts is replaced bv 
one containing 32% KCl, and the insoluble potash 
is greatly reduced. Experiments at these works 
are shortly to bo resumed under more favourable 
conditions. 

The addition of salt at Messrs. Palmer's Ship- 
building and Iron Co. 

At Messrs. Palmer’s Shipbuilding and Iron Co., 
Ltd., furnaces making basic iron, haematite iron, 
and Cleveland iron have been experimented with. 
The results are seen in the following table ; — 


Potash as kcI per ton iron in the gas 
WITH AND without SALT. 


Hminatitc 

furnace. 

]hislc iron 
furnace. 

Cleveland iron 
furnace. 

Lb. salt 
used. 

Lb. KCI 
m giis. 

Lb. salt 

Lb. KCl 
in Kiis. 

Lb. salt 
used. 

Lb. KCI 
in Riis. 

15 

12.4 

40 

2!M 

?5 

18-4 

20 

10- 1 

45 

25-2 

40 

16-0 

18 

21-3 

40 

21-3 

30 

22-0 

11 

17'5 

40 

26-2 

35 

270 

11 

16.1 

35 

24-0 

40 

27- 1 

6 

12-4 

35 

13-3 

45 

290 

10 

15-2 

80 

15-6 

37 

2.52 

— 

— 

30 

16-8 

40 

27-2 

— 

[ — 

— 


30 

1(V2 

Avera{?e . 13 
Lb. KUl In 

160 

37 

I 21-5 

87 

23*2 

Ras without 
salt 

^ 7-2 


0-9 

1 : 

4*7 


In all three cases a large increase has occurred in 
the potash volatilised into the gas. 

The hoematite furnace, using only foreign ores 
containing a small percentage of potash has, on the 
average, given an increase of 9 lb. KCl for 13 lb. 
of salt, and during the last four periods, when the 
salt was more advantageously adjusted, an increase 
of 81 lb. KCl for 9-2 lb. of salt. When the salt is 
pr^erly adjusted there is every prospect that 1 lb. 
of KCl will oe obtained for every pound of salt used. 

The basic iron furnace using 55-70% Cleveland 
ore mixed with foreign ores has, op. the OT^age, 


given an increase of 14*6 lb. KCl. per 37 lb. of salt, 
or I lb. KCl for each 21 lb. of salt used. 

The Cleveland iron furnace using 94% Cleveland 
ore has, on the average, given an increase of 18 5 lb. 
KCl per 37 lb. of salt, or 1 lb. KCl for each 2 lb. of 
salt used. In both these furnaces the result is very 
similar. A substantial increase in the potash 
volatilised into the gas is obtained, but the potash 
in the slag cannot on the average be reduced to 
less than 10% KCl; that is. the greater portion of 
the potash remains in the slag;. A larger quantity 
of salt will reduce the potash in the slag, although 
up to the present we have never obtained a satis- 
factory reduction ; but with this larger quantity of 
salt the proportion of sodium chloride volatilised 
into the gas is so high that the separation of the 
sodium and potassium salts at the potash works is 
rendered more costly. 

We believe this retardation of the action of salt 
in furnaces using Cleveland ores to be due to the 
low ratio of lime and magnesia to silica in the 
slags from these furnaces. Before salt is added the 
fume carried by the gas is neutral, and contains 
chlorides of calcium, iron, and aluminium, so that 
there is already present more than sufficient hydro- 
chloric acid to combine with the potassium which 
is volatilised, but the low working temperature of 
the furnace may also retard the volatilisation of 
the potash. 

The effect of adding salt on the dust collected in 
the cleaning plant is very marked, as is seen in the 
following analyses, which show the composition of 
the dust collected from the mixed gas from all these 
furnaces : — 


No salt. 

Salt added. 

KCI .. 11-32% 

K,CO, .. 3-90% 

Na,CO, .. 6-34% 

11,0 .. 1-21% \ 

KOI .. 26-21)% Loiubu 

NaCl .. 11-10% L Somme 

CaCI, .. 2-10% 

AICI9 .. 0-55% j 

20-56% 

41-34 

RIO, . . 1.3-30% 

PbS . . 10-32% 

ZnO .. 3-22% 

AI.O, & Fe,0, 10-38% 

CM'O, . . 12-01% 

CaO . . 4-10% 

MrO . . 3.60% 

K,0 .. 0-58% 

Na,0 , . 1-26% 

100-01 


The addition of salt has replaced a comparatively 
poor dust containing 15% of potash salt by one 
containing 26% KCl, which is the same effect as 
was observed at Ebbw Vale. 

When the results obtained by the use of salt at 
these four works are compared, those at the North 
Lincolnshire Iron Co. differ considerably from the 
others as regards the percentage of alkali salts in 
the dust with and witnout jsalt. The flue dust at 
these works, before the addition of salt, contained 
a very high percentage of alkali salts. On the 
addition of salt the percentage of alkali salts in 
the flue dust is increased only moderately. Appar- 
ently the dust before the addition of salt carried 
almost as much alkali salts as it was able, the in- 
creased volatilisation of alkali salts resulting in a 
largo increase in the amount of dust carried by the 
gas. Both at Palmer’s Shipbuilding and Iron Co.’s 
works and at Ebbw Vale the dust before the 
addition of salt contained a low percentage of 
alkali salts, and on adding salt this percentage was 
greatly increased to a figure which, althou^ lower 
than that obtained at the North Lincolnshire Iron 
Co.’s works, is of the same order. At all furnopes 
which are provided with an adequate gas-cleaning 
plant the potash is removed without incurring any 
extra cost, except thaj^ for the salt added. It is 
therefore quite worth f^hila to add salt Iqr the l^ur- 
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pose of collecting the comparatively small quantity 
or potash which \yill then bo volatilised from haema> 
tite furnaces using foreign or North-West Coast 
ores, as the percentage of potash contained in the 
collected dust is comparatively high in the case of 
those ha3matito furnaces to whicli salt has been 
added. 


Tablk XITI. 


SALT EXPERIMENTS. 




Potash as Ib. I 

Distribution of 

Date. 

LI), salt 

KCl per ton iron. 

KCi. 

per toil 






iron. 

In 

In 


% in 



gns. 

slaR. 

gas. 

slag. 

NORTH IINCOLNSlllRK IRON CO. 

N. LINCS. 

ORE. BASIC. 

1017. 






Feb. 2-14 

50 

67-8 

19'6 


26-2 

15-20 

60 

730 

131 

84- 9 

15- 1 

21-Mar. 3 . . 

60 

54-2 

12-7 

810 

100 

Mar. 4-15 

40 

48-3 

131 

78' 7 

21-3 

M 10-10 

28 

61-2 

20-5 

74-9 

25* 1 

18-28 

34 

57-8 

16-4 

770 

OO. 1 

2l^-Apr. 3 . . 
1019. 

30 

481 

131 

78' 0 

21-4 

Feb. 20-27 

25 

520 

20-5 

72- 1 

27'9 

Avoraj?c 

41-4 

50-7 

10- 1 

77 9 

22- 1 

LYSAOHT'S WORKS. N. LINOS. ORE. 

BASIC. 


1017. 





Mar. 10-18 

34 

15-4 

24-4 

38' 7 

61'3 

„ 10-Apr. 4 . . 

30 

17-4 

340 

33' 8 

00-2 i 

Apr. 13-20 

30 

13' 7 

30-6 

310 

1 OO'O 

.. 2;i-May8 .. 

40 

21-2 

20-2 

42' 1 

57' 4 j 

May 14-Jnno7 .. 

85 


27' 7 

45 0 

54-4 

AvornL'c 

34 

18-2 

29' 2 

38' 3 

j 


KBSW VAI.K (VICTOKU FURNACES) FOREIGN ORE. 

1917. 


Sept. 28- Oct. 4 , . 

10 

12'7 

4' 2 

75-2 

24-8 

Oct. 10-13 

10 

14-9 

10-4 

58-9 

411 

14-17 

11 

130 

.5-0 

72 2 

27-8 

1918. 






Fob. 2;^- 27 

12 

14.8 ; 

4.7 

75.9 

1 24.1 

Average . . | 

12 

1 

01 

70.6 

j 29-4 


PALMER’S (jAltROW). CLEVELAND ORE. 


Apr. 28-30 

35 

21-8 

48-3 

311 

68' 9 

May 7-11 

40 

: 16'5 

47-3 

2.5-9 

74-1 

23-31 

June 10-17 

30 

! 22-3 

39 0 

360 

6 40 

3.5 

28- 0 

33-0 

46'0 

.540 

„ 20-Jiily 4 . . 

1 42 

’ 22'2 ! 

! 27-9 

44-3 


Average 

30 

i 22-3 1 
1 

39-3 1 

36-7 i 

63' 3 


palmer's (J arrow), foreign ore. H^fiMATITE. 


Apr. 18-25 

May 8-10 
.. 13-'20 

. 1 15 

15 

. ; 20 

1 10-8 
i ]2'5 

1 161 1 

1 4-8 [ 

2'3 

1 3-0 1 

77' 1 ! 

84' 5 1 

81-7 1 

22'9 

15' 5 
18'3 

Average 

17 

1 149 

3'6 1 

81' 1 i 

18-9 

PALMER’S. CLEVELAND 

1917. 

ORE. BA.SIC. 


Aug. 27-28 

.. 20 

160 

! ^*-2 1 

31-9 1 

68' 1 


Analytical methods. 

The difficulty of obtaining an average sample of 
the gas issuing from a blast furnace presented a 
grave problem at the commencement of this in- 
v^tigation. Ordinary methods of taking samples 
of gas by means of cpiiparatively small glass 
apparatus were useless. The large quantity of dust 
and steam carried by the gas necessitates special 


apparatus, and, owing to considerable variations 
taking place from hour to hour, it is necessary to 
take a continuous sample over several hours. We 
find that a reliable test can bo obtained by passing 
from 20-100 cub. ft. of the gas through the appa- 
ratus, allowing this quantity to pass in from 8 to 24 
hours. The larger the quantity and the longer 
the duration of the test the more reliable is the 
result. In order that a representative sample may 
be obtained it is necessary to choose a straight 
portion of the gas main, so that the gas is fairly 
free from eddies, and to take the sample from a 
point about onc-third of the diameter of the main 
from the circumference. This point must not be 
too near to the furnace, because then the appa- 
ratus may quickly become choked with the heavy 
dust; nor must it bo so far away that any appre- 
ciable quantity of the light dust has settled. We 
find that about 20-30 yds. from the furnace 
is usually a good point to choose, but experience 
alone enables the operator to choose the point, and 
very often, owing to the arrangement of the gas 
mains, the operator is obliged to select a point 
which is not altogether suitable. 

The apparatus which we have used with success 
for some considerable time consists of a thin-walled 
iron tube, A, I in. diam., about 3 ft. long, closed 
at one end, and with a 3-in. hole in the side Pear 
the closed end. This tube is placed in the gas main 
so that the 3-in. liolc is facing in the same direction 
as the gas current. A joint is made at D by 
putting fireclay round the tube and into the outer 
wall of the gas main. 

The open end of the tube is fitted with a rubber 
bung, enabling connection to he made with the 
glass funnel, B. This funnel is charged with three 
separate wads of cotton-wool, previously dried 
before a fire so as to make the fibres separate; a 
catch-hottlo, C, is provided before the gas goes to 
the meter. The gas is drawn through the appa- 
ratus by suction, which can be provided by any 
suitable means. If an aspirator is used it should 
contain not less than 5 cub. ft. After the gas has 
been drawn through the apparatus for a sufficient 
time the apparatus is washed out with water, the 
solution filtered, made up to bulk, and analysed by 
the ordinary methods. We have always deter- 
mined the potassium salt by precipitation as 
potassium platinie chloride. 

This sampling work has to be carried out in the 
open, often in a very exposed place, and it is 
necessary to see that the apparatus is securely hold 
in place. We have more th.an once had the appa- 
ratus, including the gas meter, carried away in 
a storm. 


Conclusion. 

From the results obtained by the addition of salt 
to those few furnaecs to which it has been added up 
to the present, we can conclude that in the case of 
furnaces using North Lincolnshire ores about 80% 
of the potash will be volatilised into the gas, and 
he therefore rocovcrahlo by the use of adequate 
gaa-cleaning plant; the luematite furnaces will also 
yield about 80% of the potash, and the furnaces 
using Cleveland ores about 33% of the potash con- 
tained in tlie furnace charge. 

If wo assume that the Northamptonshire and 
N.W. Coast ores will yield 80% of the potash, as 
we may fairly do from the information we have 
gained about these ores, the remaining home ores 
33% of the i^otash and the coke used 50% of the 
potash contained in these materials, we can from 
the Home Office report of the quantities of ores 
and coke used in British blast furnaces in 1917 
calculate the potential production of potash from 
this source. 
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The figures are as follows ; — 


Var ety of ore. 

1 

Toms u 80(1.1 

! 

Tons KCl. 
coutalntni 

®o recovery I 
expected, j 

! 

Ton.8. 

LeUestor ) 

! 


! 


NorthantH 

6,441 0'i7 

89,630 

80 i 

31,704 

Linroliiahire ) 

1 


i 


N.W. Coast 

1,261,002 1 

3,052 

80 1 

2,442 

Clevoland j 

4,8r>1.802 1 

27,704 

1 33 1 

9,234 

Other home ores ; 

2,200,003 

0,873 

1 33 1 

2.201 

Foreign ores | 

6.180,633 ; 

15,474 1 

80 

12,379 

Coke 1 

10,485,239 I 

10,485 j 

1 50 ! 

5,212 

Total KCl 

10.3,218 j 

'I’otal KCl 
reeo\er:«l)le 

03,292 


A potash industry obtaining raw material from 
the blast furnaces pf England and Wales will there- 
fore be able to provide potassium salt equivalent to 
some 6^3,000 tons of potassium chloride per annum, 



on the exceedingly conservative figures upon which 
wo have based this calculation. 

In this table we have not taken into account the 
potash now going to waste in the manufacture of ; 
ferro-raanganese, we have made no allotvance for ; 
the substitution of home ores for foreign ores, ' 
which is so rapidly developing, nor have we calcu- 
lated upon any improvement in the recovery of j 
potash from furnaces using Cleveland ores, i 
although the margin for improvement is very [ 
large. If these factors are taken into considera- 
tion we are of the opinion that a conservative I 
estimate of the potash which can be recovered from | 
the blast furnaces of England and Wales may bo . 
taken at 80,000 tons per annum as KCl, equivalent i 
to some 50,0(X) tons of potash expressed as KjO. j 
This potential output from this source alone may i 
be taken as approximately double the pre-war con- i 
sumption of tins country. | 


Wo are indebted to the Directors of the British ! 
Cyanides and the British Potash Companies for I 
permission to publish these results, to Mr. Kenneth | 
Chance for kindly reading the paper and for | 
advice, to the management of numerous blast fur- | 
nace works for valuable assistance whilst wo were | 
making investigations at their furnaces, and to j 
Mr. P. H. Sanders who has done a large proportion j 
of the analytical work. i 

Discussion. ! 

The Chairman asked if the durability of the j 
linings of the furnace were alfected by the addition 1 
of salt. 

Dn. Slater Price raised the question whether ! 
the potash recovered would be able to compete with 
the foreign product. 

Mr, H. Silvester said that furnace owners 
w6uld welcome information aa to a cheap gas clean- 
ing apparatus. Furnace gas must be clean if it 
was to be used in gas engines. 


Mr. Dingley, in reply to the Chairman, said that 
so far as they had been able to discover no injury 
of this kind was occasioned. 

Mu. Rossiter, in reply, said that a substantial 
amount of potash was made every week at Oldbury 
from the blast furnace.s. He emphasized the fact 
that after the necessary apparatus had been pro- 
vided, the extra recovery of potash was obtained 
without any expense except that of the salt added. 

Euiiata, 

Method for the Analvhih of Nitrous Gases. Bv 
A. Geake and F. ,1. Squire (this Oct. 31, 1919, 
3()7— ;3G9 t). 

Page .369 t, col. 1, last equation, for “ W w ’’ read 
“W/ir.” 

Page 369 T, col. 2, in the denominator of ilie 
equation, for O,” read “CO,j.” 



London Section. 


Meeting held at Burlington House on November 
3, 1919. 


MR. Jl^LTAN L. BAKER IN THE CHAIR. 


BLACK-LEAD PENCILS AND THEIR PIG- 
MKNTS IN WRITING. 

BY C. AINSWORTH MITCHELL, M.A., F.I.C. 

On several occasions during the past few years 
specimens of pencil writing have been submitted 
to me for examination. At first I accepted as cor- 
rect the statement of Dennstedt and Voigtlander 
(Banmert’s Lehrb. Gerichtlichen Chemie, 1906, II., 
n) that it is not possible to differentiate between 
the writing done with different pencils, but subse- 
quentlj' I found that the problem was by no means 
hopeless, and that under favourable conditions the 
pigments may be distinguished on paper. 

Cognate with this question was an investigation 
which I made for a firm of pencil manufacturers as 
to the suitability of certain kinds of graphite for 
black-lead pencils; and, as is so often the case 
with work of this kind, 1 lound that the literature 
on the subject was exceedingly scanty, and that it 
was necessary to discover for myself the reasons 
underlying changes in the manufacturing processes 
in the ovointion of the industry.- 

Early metal pencils , — Prior to the discovery of 
graphite, pencils were composed of metallic lead 
or alloys of lead which were cast into a suitable 
shape and wrapped in paper holders. Pencils of 
this type continued in common use until late in the 
eight^nth century, and are not entirely extinct at 
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the present day. One composition used for such 
pencils was Aroet’s mixture, consisting of 6 parts 
of lead, 2 parts of tin, and 8 parts of bismuth. 
Another alloy, known as Rose’s mixture, consisted 
of 1 part of lead, 1 part of tin, and 2 parts of bis- 
.muth. About part of mercury was sometimes 
added to make these mixtures softer to use. Car- 
lier’s metal pencils, which were in common use in 
Germanj’, consisted of 70 parts of lead, 30 parts of 
bismuth, and about 8 parts of mercury. 

Graphite was discovered at Borrowdale about 
1660, and from that time until the latter half 
of the nineteenth century the black pencils used all 
over Europe were derived from the Cumberland 
mine. The graphite was simply sawn into thin 
veneers with a wedge-shape edge, which was glued 
into a square groove in the wood and then sawn 
off flat with the surface, and the upper segment 
of wood was glued down on this. 

A proof that this was the method in use in the 
16th century and incidentally of the antiquity of 
English black-lead pencils is afforded by the descrip- 
tion and illustration of a pencil in Gesner’s book, 
De "Rerum Fosnlium Lapidum et Gemmarum 
Genere, 1565, Vol. II., p. 105. Fig. 1, I., shows the 
graphite cut into the wedge, and II. a complete 
pencil. In the text Gesner states that in his opin- 
ion the material was an artificial kind of lead, 
which some described as English antimony.” 

A fuller description of the properties and uses 
of graphite is given by Ciesalpinus (De Metallicis 
Lihri Tres, Paris, 1602, Cap. VII., p. 186), where 
it is mentioned that it waa known as ** Flemish 
stone,” owing to its being imported to the Con- 
tinent by way of Belgium, and that in Germany it 
was termed ” bismuth,” and regarded as a mixture 
fused with antimony for producing characters on 


In 1761 Faber’s works were established in Niirem- 
berg, and mixtures of powdered graphite with sul- 
phur, resins, gums, and other ingredients were 
used for pencil pigments, but the modern process 
of pencil manufacture originated in 1795 with 
Conte of Paris. 

Conte’s process consisted in mixing finely- 
elutriated clay and graphite into a paste, which 
was forced through small openings in a cylinder 
so as to produce circular threads of pigment. These 
were dried, heated in a covered crucible, and glued 
into the grooves in the wooden holder. The nard- 
ness of the pencil depended upon the proportion of 
clay and the degree of baking. This process was 
introduced into this country early in the nine- 
teenth century, and overlapped the older process, 
which continued to be the principal one. A fur- 
ther development was the incorporation of wax 
with the pigment, and for this purpose apparatus 
was devised in which the melted wax was intro- 
duced into the material after creation of a partial 
vacuum. Incorporation of the pigment with wax 
dates back to about the year 1840. Various other 
additions, such as lampblack, sulphur, and resin, 
have from time to time been incorporated ith 
the graphite composition, and the pigments in some 
of the cheaper grades of pencils, such as No. 21 in 
the list below, consist largely of lampblack. 

Graphites for pencil making . — The original Cum- 
berland graphite acquired a deserved reputation 
for softness and tone, and some of the early pencils 
which I have had the opportunity of trying can 
hardly be equalled by any of the best products of 
to-day. Analyses of typical specimens of Borrow- 
dale and Pennsylvanian graphite made in 1825 by 
Vanuxem (Thomson’s Ann. Phil., 1826, 11» 104) 
gave the following results: — 
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Carbon. 

Water. 
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left on 
ignition. 
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Borrowdale graphite . . . . 

88*37 

1*23 

10*4 

6*10 

1*00 

3*60 

0*70 

I>o. do. impure 

61*27 

6*33 

33*4 

10*10 

3*20 

20 00 

0*10 

Pennsylvanian graphite . . . . 

94*40 

0*60 

60 

2*60 

1*40 1 

1 

1*40 

1*00 


paper. It was left for Scheelo in 1779 to demon- 
strate the true nature of graphite. 

The gcaphite from which the early pencils were 
made was chosen, according to its grade of hard- 
ness and blackness, for making the different types 
of pencils. According to Ure (1823) it was some- 
times boiled in oil before being sawn up, with the 
object of obtaining a product which would give a 
•sorter and more uniform marking. In other pencil 
works the graphite was heated in luted crucibles 
to harden the pigment. 

About the year 1840 the Borrowdale mine, which 
at first was only worked for a few weeks in the 
year, but later more continuously, showed signs of 
exhaustion, and various methods of utilising the 
graphite dust in the works were tried. The most 
successful of these was Brockedon’s process (Eng. 
Pat. 9977, 1843), according to which the finely- 
sifted graphite was subjected to a pressure of about 
6000 tons per sq. in., while air was simultaneously 
exhausted from the press. This yielded compact 
blocks of graphite, which could be sawn up in the 
same way as the natural graphite. Specimens of 
Brockedon’s compressed graphite may be seen in 
the Geological Museum, and the tests I have made 
with them show that it was an excellent substitute 
for the natural product. 

This method was used by several En^ish manu- 
facturers, and it was not until 18w that 
Cumberland graphite was ftnallir exhausted, and 
that composite pencils came into general iiiie» 


Nickel and chromium were also found in Borrow- 
dale graphite, whilst Brande detected the presence 
of titanium. 

For some of the specimens of graphite which I 
have analysed 1 am indebted to the Curator of the 
Geological Museum, to Messrs. Acheson, and to 
Mr. Birkbcck, the former proprietor of the Greta 
Pencil Works at Keswick, who has also very kindly 
given me trustworthy information as to the 
methods used in his works. In the following table 
of the results of my analyses I also give the micro- 
scopical appearance of the marks made by the 
graphite on paper. 

In judging as to the suitability of graphite for 
pencil making the chemical points to which atten- 
tion will be directed are; (1) The proportion of 
carbon: (2) the amount of silicates; and 0) the 
iron. It is interesting to note that the Borrowdale 
graphite (No. 2) used for making pencils in 1850 
was much purer than that used subsequently 
(No. 1), which was both low in carbon and high in 
iron. The Swedish graphite (No. 6) is of still 
poorer quality, although it contains less iron. 

It is not only the amount of carbon, but also ite 
physical nature which is of importance, and a 
microscopical examination of the marks made by 
the graphite on paper shows why certain specimens 
of Borrowdale graphite, relatively poor in carbom, 
give better results than specimens of more crys- 
talline graphite containing more carbon. 
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P. 105, Vol. II. “ De Eerum FoaslUum Mark made by Bonowdale graphite used JiJSence^f Ilnw. *0 

LkpldumetaemraanimGenere.- by Conrad for pencil making In 1861. W In Geo- tloM show Beqnence ol imw. x m, 
OeSner, 1666. (1) Wedge of graphite. logical Muaenm. x 20. 

(2) Complete pencil. 
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In the microscopical examination both rertioal 
and horizontal lines should be examined with a 1 in. 
objective and with a strong side light. Under these 
conditions it will be noticed that in the case of 
Borrowdale graphite the vortical lines show rela- 
tively few straight striations, and that when these 
occur in the heavier strokes they are disjointed and 
irre^lar. The fibres of the paper are fre<mently 
brilliantly lit up. The Siberian graphite, No. 8, 
was much richer in tone than, for example, the 
Ceylon graphite (No. 4), which contained much 


might be mistaken for those made by a modern 
pencil of poor quality. 

Fig. 2 shows the appearance of the marking made 
by Borrowdale graphite as cut for pencils in 1851. 
(F^. 64.) 

Analysis of pencil pigmenis . — The methods which 
I have found most suitable for ana^^sing pencil 
pigments are the following : (1) The loss on heating 
the finely powdered pigment in a platinum basin 
at a constant temperature of 200° — 210° C. may be 
due to water, wax, sulphur, etc. In the case of 




Analysis of graphites 
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Carbon 

Asli. 

Silicates. 

Iron and j 
alumina. 1 

* 1 

Microscopical appearance of markings. 

1. Borrowdale erudo graphite 


% 



% 

% 


52 99 

; 4701 

37-08 

10-20 i 

Irregular dei>oslt of pigment. Irregular stria- 

(Banks & Oo.) 

2. Borrowdale graphite used in 1850 
for pencil making (Gool. Museum, Ex. 
54.) 

90-33 

1 067 

7-03 

108 ; 

tions, many following fibres of paper. Few 
straight lines. 

Irregular disjointed striations, some britllantiy 

8. Borrowdale graphite 

90-73 

1 10-27 

11-44 

3-31 

lit up. In lighter strokes irregular strlw 
following the fibres. 

Black pigment deposit. Fibres of paper lit 
np, but few straight striations visible. Type 
of graphite oonimon in old pencil writing ami 
drawings. 

Black pigment deposit. Irregular silvery 

4, Ceylon graphite 

• 

92-78 

I 

i 7-22 

3-90 

2-45 

5. Swedish graphite 

1 43-8-1 

1 50-10 

^ 44-09 

' 7-01 

brandling striations. Groups of straiglit 
disjointed strije. Brilliantly lit up In places, 
Greyish pigment Irregularly distributed. N inner • 

0, Greenland graphite made into poncila 
for King of l)(.'rimurk((Jeol. MusMuitn) 

79-G3 

; 20-37 

ir>-30 

4 03 ; 

OU9 groups of disjointed straight strite, lit 
up in i)laccs. 

Bich black pigment covered with brilliant 

7. Canadian grapliite 

03-21 

; 0-79 : 

3-82 

0-27 j 

brandling strlro. Effect of silvery sliccn. 
Fibres of paper lit up. 

Black pigment on sepia grounding. Heavy 

8. Siberian graphite. (Gcol. Muaeum. 

23) ; 

9. Aeheaon’a graphite for pcneil making ^ 

(powder) ! 

77-45 

i 22-55 : 

17-41 

i 

0-12 : 

strokes fairly free from striations. Here an<l 
tliere Iiroad silvery streaks. 

Bich black pigment showing fibrous shimmer. 
I’Ino irregular disjointcal striations. 

09-83 

i 0-17 ■ 



faint trace! 

10. Do. for electrodes (aoltd) . . . . 

: 90-80 

; 3-20 

— 

1 trace 

Uniform silvery shimmer composed of fKilnts 

• 


1 


1 1 ^ 

reflecting tlio light. 


•In these and subsequent analyses the iron and alumina were preolpituted together and were not separated. The proportion 
of ttlumlna present was generally very small. The extraction with liydrochlorlc acid was continued until the residue 
gave only the faintest coloration with fcrrocyanlde. 


mpre carbon. The sample of compressed Acheson , 
graphite (No. 10) produced markings with micro- ■ 
scopical characteristics very similar to those given 
by Brockedon’s compressed graphite, and the | 
uniform structure of the brilliant branching stria- 
tions was clearly distinguishable from the mark- | 
ings of ordinary graphite. The sample of pow- 
dered graphite (No. 9) was particularly pure. In | 
spite of the high percentage of graphite, however, 
the black tone was not so rich as that of the finest I 
specimens of old Cumberland graphite. Owing to | 
the kindness of the Curator of the Geological | 
Museum 1 was able to examine under the micro- I 
scope the marks made by all the specimens of | 
graphite in the museum. 

A pencil made from Canadian graphite ^No. 
3986) produced markings with numerous brilliant 
striations^ irregularly disposed, and frequently 
forming Iqzht patches at the edges. Graphite from 
Huasoo, Cmile (No. 7630), showed a grey pigment, 
with small light patches and pronounced light stria- 
tions at the edge. Brockedon’s compressed graphite 
(Ex. 57) showed silvery dashes and lines all over 
the field, with a fairly uniform shimmer. To some 
extent the appearance resembled that produced by 
a 6 B Koh-i-:^ «oor pencil. { 

Cornish graphite (Ex. 30) appeared very similar 
to Cevlon graphite on pap^, but showed fewer 
irre^lar striations. Qrapnlxe from Upper Cali- 
fornia (Ex. 45) showed mm of parallef siriations 
in. excess of the dark pigment, and the markings 


samples containing lampblack some of the carbon 
derived from that source is also burned at that 
temperature. Jn test experiments, however, with 
mixtures of graphite and lampblack it was neces- 
sary to raise the temperature to 305° — 310° C. to 
remove the whole of the lampblack, 

(2) The covered basin was then strongly heated 
over a Bunsen llamo until the residue became con- 
stant in weight, and the loss was taken as repre- 
senting the graphitic carbon. 

(3) Silicates were determined by extracting the 
ash with boiling hydrochloric acid until free from 
iron, and iron, alumina; etc., were determined 
gravimetrically in the acid extract. 

Composition of pigments in old pencils. — Mr. 
Birkbeck and Mr. T. H. Court have very kindly 
put at my disposal specimens of old pencils, three 
at least of which probably date back to the latter 
part of the eighteenth century, whilst the others 
are typical of the square-loaded pencils which were 
made in Cumberland some 70 years ago. The com- 
position of the pigments in these pencils shows 
several points of interest. The following table 
gives the analytical results. 

The pigment in pencil No. 1 burned #ith a blue 
flame and contained a large amount of sulphur/ 
whilst Nos. 2 and 3 contained much lets. These 
pencils are interesting, as early specimehl of com- 
position pencils. Tm were hgrd and prodttoed 
scratchy writing, which undet the microscope 
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ngments in old pencils. 


Pencil, 

Loss 

at 

1 200*-210"C. 

Graphite 

carbon. 

Ash. . 

Silicates 

(insul. 

In HCI). 

Iron 

oxide and 
alumina. 


% 

% 

% 

% 

% 


[. In Nairne'B box of instruments, about 1780 

4612 

41-17 

12-71 

lOOfl 

2-52 


>, Do. do. 

787 

44-10 

48-03 

29-77 

large 







amount. 


j. Do. (Ackermann) 

23-32 

05-09 

11-39 

8-71 

1-72 


1. Piu-c Cumberland lead. Banks <fc Ck>. (BB) 

22-80 

51-92 

25-28 

9-09 

12-81 


i. Pure Cumberland lead. Banks,* Co. (IIB) 

2-82 

44-21 

52-97 

40-43 

0-57 



Remarks. 


Sulphur present, 
Do. 


Do. 

(Ether extract 
14*91 %} 
Slight fumes. 


showed irregular fltriations and int^irruptcd lines, i 
with patches brilliantly lit up, | 

Pencils Nos. 4 and 6 resembled many modern j 
pencils in containing pigments which omitted white 
fumes when moderately heated. On extracting 
No. 4 with ether I separated 9‘39% of a white 
camphor-like substance, with an odour of codar oil. 
Mr. Birkbeck assures me that in their works no 
wax had ever been used with the pencil pigment, 
and that in this case the graphite had been cut 
direct from the block. It would therefore appear 
probable that during the 70 years between the 
making of the pencil and my first cutting of it the 
cedar oil in the wood had been absorbed by the 
graphite and converted into the solid cedrol. Ex* 
traction of the powdered pigment with ether 
yielded 14'91% of a solid wax-like substance with an 
odour of cedar oil. This crystallised in needles 
and melted at 51° C. 

Composition of modern pencil pigments. — In 
view of the fact that the modern process of making 
pencils originated with Cont^, the following 
analysee of the pigments in one series of pencils 
now made by that firm is worth studying. 

No. 0 waa the softest in the series, and No. 5 
the hardest. With the exception of No. 2 there is 
a decrease in the proportion of carbon and an in- 
crease in the total mineral matter and silicate 
throughout the series. No. 5 was remarkable for 
containing a notable proportion of titanium, the 
oxidised hydrochloric acid extract of the ash being 
bright yellow after removal of the iron. 


Composition of pigments in ContCs pencils. 
Series 1020. 
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0 

60-28 

12-85 

26-87 

28-70 

207 

Puce-coloured ash. 

1 

55-43 

17-71 

26-86 

16-54 

5-93 

1)0. 

2 

t 57-63 

13-70 

28-61 

25-01 

1-90 

Do. 

3 

50-80 

10-60 

38-60 

84 96 

0-28 

Do. 

4 

48-52 

12-21 

39-27 

34-98 

3-79 

Do. 

5 

36-06 

8-41 

65-53 

36-29 

5-35 

Do. 



1 



1 

Titanium present. 


The following results were obtained in the 
analysis of typical British, American, German, 
Austrian, and Japanese pencils. For some of these 
specimens I have to thank several manufacturers, 
and in particular Messrs. Acheson, Messrs. Banks, 
Messrs. Rowney, and Messrs. Wolff and Sons. 

In these results the carbon, as before, was esti- 
mated by deducting the sum of the ash and the loss 
at 200° — 210° C. from the original weight. Where 
lampblack was present, os, for example, in the 
carpenter’s pencil (21), the loss in the first ignition 
also included a considerable proportion of the 
carbon derived from that source. To this cause 
inu.st also be attributed the low carbon results in 


Composition of pigments in typical modern pencils. 



(^arlxm. 
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^^6 j 

* j 

Ash. 

Hillcatcs. 

Iron 

oxide and 
soluble 
alumina. 


1. American Pcndl Co, Dessln No. 2 

«/ 1 

/n 

% 

o/ 

% 

0 / 


58-18 

7-33 

34-49 

22-01 

2-29 

White fumes. 

2. Acheson’s graphite No. 385 ^HB . . 

3. Acheson’s graphite No. 205 (between 

57-85 


42-11 

38-83 

1-74 

No white fumes. White ash. 

BB and BBB) 

64-00 

13-23 

22-77 

21-84 

0-66 

No white fumes. 

4. Acheson’s graphite No. 515=sHH 

6. Banks * G). “ Crlsdall ” =» IIB . . 

34-25 

1-20 

65-75 

0*3-59 

— 

No white fumes. 

47-87 

4-10 

48-03 

44-28 

2-83 

Slight white fumes. 

6. Dixon’s American graphite HB 

7 . Eagle Pencil Co. Orloff B 

65-65 

1305 

31-40 

29-82 

0-24 

Wldtc fumes. 

57.39 

19-20 

23-41 

21-83 

0-62 

Pink ash. 

8. Do. do. BBB 

65-30 

2232 

22 30 




Do. 

9. Fabor hard pencil 

57-19 

5-26 

37-55 

32-42 

1-99 

No white fumes. Rod esh. 

10. Faber soft crayon pencil . . 

22-28 

1-49 

76-23 

63-49 

0-62 

Nofuines. Bulf itsh. 

11. Faber compressed solid pencil 3409 . 

62-60 



37-50 

32-04 

1-81 

No tinnos. Brick red nsh. 

12. Faber solid pencil 

13. Hardmuth Koh-i-Noor 2B.. 

63-95 

0-65 

35-40 

26-22 

4-91 

1 Do. do. 

54-60 

15-4 

30-(X) 

20-30 

1-52 

j Denso fumes. Grey ash.* 

14. Hardmuth Koh-i-Noor 4B., 

47-15 

21-2 

31-65 

15-49 

2-72 

j Menso fnme.s. Pink nslu 

15. Hardmuth Koh-I-Noor 6B.. 

16-50 

43-0 

40-44 

82-16 

3-30 

1 l)cns(! fumes. Ether extract 
[ 12-21% 

Veilow ash. 

16. Japanese pencil HB 

17. MUUer F 

43-29 

i 1-85 

54-86 

52-15 

2-57 

45-89 

1 9-10 

4500 

37-28 

5-06 

White fumes. Dark bi-own ash. 

18. Rowney R No. 800 

64-80 

6-09 

29-02 

23-78 

4-87 

Yellow ash. 

10. Rowney BB 

66-72 

7-81 

26-47 

22-9*2 

2-18 

White fumes. - 

20. Rowney Indoliblo correspondence . . 

21. Spear carpenter’s pencil . . 

22. Staedtler B . . 

29-06 

19-94 

61-00 

43-40 

1-45 

Douse fumes. 

49-12 

0-4 

.50-48 

33-97 

6-10 

Yellow' nsh. 

68-74 

12-84 

28-42 

24-42 I 

2-31 

White fumes. Pink hab* 

23. Staedtler HH 

24. Worn HB 

58-72 

4-00 

37-28 

26-86 

2-54 

Blight fumes. Pink lulh. 

29-86 

8-17 

61-98 

47-00 

7-88 

White fumes. 

25. WoW BBB 


11-84 

26-65 

21-86 

8-12 

White fumes. Yenow sib. 

.. .. .. .. 

U’Qi 

16.83 

29-53 

27-66 

8-9* 

White fumes. Ybilow grey sab. 

WoUr ^libla 


28-00 


40-40 

2-40 

Dense fames, Oiey asb. 
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No. 10 and No, 15. The readiness with which the 
carbon was burned away afforded an indication of 
the presence of lampblack. . , , 

The loss at 200^—210° C. may thus include 
moisture, volatile oil absorbed Irom the wood, wax 
or resin, and lampblack, , , • 

As a rule, on ignition the powdered pigment 
emitted dense white fumes when added wax was 
present, but the pigments in pencils, such as No. 5, 
free from extraneous wax or the like may also emit 
fumes with an odour ol cedar oil. 

The ash in the third column includes both the 
added clay and the silicious constituents of the 
original graphite, and it is not possible to dis- 
tinguish between these. The colour of the ash in | 
these specimens ranged from greyish-white, ^ 
through yellow and pink, to deep red and brown, j 
according to the proportion and composition of the j 
iron compounds present. These are factors of im- i 
ortanco for distinguishing between the writing j 
one with different kinds of pencils. 

It will be noticed that there is no general agree- j 
ment between pencils of the same grade in.ado by 
different manufacturers. Thus, the HB pencils 
contained from about 30 to 65% of graphitic carbon, 
and the HH pencils from 34 to 58%. 

On the other hand, in several cases the different 
' grades of the same manufacturer frequently show | 
a tendency to contain approximately the same pro- . 
portion of graphitic carbon, whilst the differences 
are due to variations in the other constituents. 
Examples of this are to be seen in Nos. 7 and 8, 11 
and 12, 18 and 19, and 22 and 23. 

Differentiation of pencil pigments In writing. 

From a consideration of the foregoing results it 
is obvious that the material for differentiating 
between pencil pigments in writing is much more 
scanty than in the case of writing inks (Analyst, 
1908/33, 80) or of copying ink pencils (Analyst, 
1917, 42, 3), The colour, or, rather, the depth of 
tone, is only pccasionally of use, for generally it 
is possible by varying the pressure to make the 
mark from a hard pencil resemble that from a soft 
one. In exceptional cases, however, as when one 
of the pencils contained lampblack, the micro- 
scopical appearance of the writing mav be dis- 
tinctly different from that produced by a soft 
graphite pencil. 

The silver striniiovs . — It has already been mon- 
tioQpd that if the marks made by pure graphite 
be examined under the microscope in a vertical 
position, with the light at right angles, irregular 
silvery strokes or broken striations may he seen, 
although in the case of the old pure Cumberland 
graphite such markings ore the exception. These 
interrupted stria? are most pronounced at places 
which appear lustrous to the naked eye. In the 
modern pencil pigments, in which clay is incor- 
porated with the graphite the fine silicious par- 
ticles in the mixture are finely distributed and 
appear in the pigment on paper as fine heeded 
striations, which are parallel and uniform through- | 
out the line (Fig. 3). 

The irregular lighting up of patches and in- 
terrupted masses of stria? which occur in natural 
graphite are not, so far as my experience goes, to 
be foffnd in modern pencil writing. In the case of 
the latt^jr it is possible to follow the bead-like 
striations from end to end of the line, and this 
affords the means of determining which of two 
crossing lines in pencil writing was made first. 
(Fig. 4.) Similar striations are also present in the 
writing done with copying ink pencils, being pro- 
duced by the fine particles 6f clay in the pigment, 
but the irregular distribution^ of the patches of 
dyestuff over the line renders it impossible to de- 
termine whipb line is uppermost. The same remark 
applies to ink-writing citing peneil-wiltmg. 

It is not po^ble to state with certaiii^^ wjtiim 


line is uppermost. The absence of striations m the 
lines affords a certain means of distinguishing 
between pencil-writing and carbon copies (Fig. 6). 
Differences may sometimes bo observed in the form 
of the striations in the lines made by different 
kinds of pencils, especially those made by different 
manufacturers. For example, in the case of the 
Koh-i-Noor pencil 6B (No. 15) the striations are 
plainly visible in the heavy strokes, but are nearly 
invisible in the lighter strokes, and the irregular 
lighting up of the striations recalls the appearance 
seen in some forms of natural graphite. 

In the case of 'Wolff’s indelible pencil (No. 27) 
the regular striations are masked by the pigment 
and are only faintly visible in the heaviest lines ; 
whereas in the marks produced by Rowney’s in- 
delible pencil (No. 20) fine regular striations are 
readily visible even in light strokes. 

Again, Faber’s pencil (No. 9) produces lines 
with broad bands of beaded striations, which are 
readily distinguishable from the fine striations in 
lines made by Rowney’s B pencil (No, 18). 

These variations appear to be due both to the 
proportion of silicates and to their fineness. The 
commonest types of pencil, such as No. 21, show 
abundance of coarse striations. 

differentiation of old and modern pencil writing, 

> — In order to confirm what appeared to be a 
characteristic difference between the writing done 
with old pencils of natural graphite and modern 
pencils containing clay, I examined • all the early 
specimens of writing and marks made by myself 
with early pencils to which I could gain access, and 
I am greatly indebted to the Director of the Science 
Department, South Kensington Museum, for per- 
mis.sion to examine the old pencils in early scientific 
and drawing instruments exhibited there. In 
no instance did I obtain the uniform bead-like 
striations with graphite pencils^ but as a general 
rule lines with the appearance shown in Fig. 6, 
which represents part pf a line in a drawing* 
of 1831. Striations are the exception in old 
writing, hut the fibres of the paper are frequently 
lit up by adherent particles of graphite. I then 
asked Mr. Gilson, of the MSS. Department of the 
British Museum, for his assistance, and I take this 
opportunity of thanking him for all the trouble! he 
took to find early specimens of pencil writing for 
mo. Before examining these MSS. I studied any 
literature I could find bearing on the subject. The 
most definite statements I could find were in a 
curious book by C. T. Schbnemann, termed “ Ver- 
such nines Systems der Diplomatik,” which was 
published in 1818 in Leipzig. This deals with the 
I methods of examining the old documents preserved 
in the libraries in Germany and incidentally with 
the occurrence of pencil writing. 

It is stated (Vol. I., p. 515) that codices of the 
8th to 9th centuries show vertical parallel lines 
made with a stylus; that in the 11th century docu- 
ments first signs of black lead pencil appear, and 
that from the 12th century onwards such marks are 
of common occurrence. In Vol. IT. (p. 108) it is 
asserted that lines in black lead (Reishlei) had 
been drawn on the Codex Berengarii Turonensis of 
eleventh or twelfth century, which was in the 
Wolfenbiittel library. Now, as blackload was not 
known until the sixteenth century, it is obvious 
that Schonemann mistook markings in ordinary 
lead for graphite. 

Under the microscope the two can be readily dis- 
tinguished. Ordinary lead and some alloys, at all 
events, of lead show a series of irregiilarly distri- 
buted patches uniformly lit np, and each patch it 
marked with regular striations. 

The earliest pencil writings which Mr. Gilson 
was able to discover dated back to the beginning 
of the sixteenth century* and were drawings of 
coats of arms in ‘ * Stowo^s Arms of Ancient.: 
Nobilitjo/L OmM pf 
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tion; the drawings in another MSS. of Stowe (1686) 
had the appearance of graphite, whilst another 
(1691) wns undoubtedly in metallic lead. 

Other MSS. of the eighteenth and early nine* 
teenth century were undoubtedly in graphite and 
showed few striations. The pencil writing in 
Hogarth’s note book (47e) is in a particularly rich 
graphite. 

Various drawings made by Flaxman on the backs 
of envelopes in the early nineteenth century show 
all the characteristics of good graphite. It is in- 
teresting to note, however, that a card written to 
Flaxman by the painter Epinat, of Lyons, between 
1805 and 1814, shows the characteristic fine silver 
striations of modern composition pencils. 

Most of the MSS. in the British Museum have 
been fixed with a shellac wash, but if a good lisrht 
is used this does not materially affect the visibility 
of striations. 

Chemical differentiation of modern pencil writings. 

The analyses given above show that the most dis- 
tinctive difference between the pencil pigments in 
writing will usually be found in the iron present 
as an impurity in the original graphite or in the 
clay. It has been pointed out that the iron com- 
pounds are present in different forms of combina- 
tion and vary in their solubility in acids, and on 
these facts a means of differentiation may often be 
based. 


Sensitiveness of tests for iron. 

Dennstedt and Voigtliinder (loc. cit.) assert that 
the amount of impurities in pencil writing is in- 
sufficient for chemical differentiation. To deter- 
mine the sensitiveness of the various teats for iron 
1 made standard solutions of ferrous ammonium 
sulphate in water and of pure metallic iron in 
hydrochloric acid, and diluted these with water 
until the point when they no longer gave a visible 
reaction with the different reagents. In this way 
the following results were obtained: — 


Limit for 
amount 
of Iron 
detected. 


Ferrous ammonium sulphate | Potassium ferricyanide 
1 ^ 0 . Gallic acid 

Ferric ammonium siilphate [ 
contnininK free nitric acid j Potassium ferrocyanlde 
Iron in UCl. , . . ' Do. 

Ferrous ammonium sulphate ' 

rl-HNO I Potassium thiocyanate 


1 In 18,500 
I In 66.450 

1 In .37,100 
1 in 66,000 

1 in 12,366 


In the light of these results I chose potassium 
ferrocyanide as the most suitable reagent, and 
applied it to the writing after treatment with a 
drop of 80% acetic acid or of strong nitric acid. 

Pronounced differences could thus he seen in the 
behaviour of the writing done with different 
pencils. For example, marks made with Faber’s 
pencil (Ne. 9) when treated with nitric acid and 
potassium ferrocyaiiide immediately gave an 
emerald green drop, rapidly darkening to deep 
bluish gr^n. With acetic acid and the reagent a 
green stain was immediately produced, and after 
about three hours the spot was pale bluish green, 
with a narrow dark bluish green zone. 

Hardmuth’s Koh-i-Noor 6B (No. 15) gave only a 
very faint reaction with acetic acid and' ferro- 
cyanide, whilst with nitric acid and the reagent 
the colour was pale green. 


<5ontamed much 

more iron ihan Faber’s pencil (No; 0)V bPt the 
rooyanide ^r,^ 

graphite paneil (No. 3) gm ^ the 


faintest reaction for iron in writing. Naturally, a 
blank test should also be applied to the papers on 
which the writing has been done, and the parallel 
tests should be applied both to heavy ^ and light 
strokes. 

Titanium in sufficient quantity .to give a distinct 
reaction is rare in pencils, but in the case of 
Conte’s No. 5 pencil the amount of titanium was 
sufficient to give a bright yellow coloration on 
treating the writing with hydrochloric acid and 
hydrogen peroxide. 

Certain pencil pigments contain a considerable 
proportion of chlorides, and this fact enables the 
writing done with them to be distinguished from 
other pencil writing. The test is best applied as 
a drop reaction, as follows: — A drop of dilute 
nitric acid is applied to the pencil writing, and 
silver nitrate is then introduced into the drop, 
which should retain its globular condition through- 
out the test. The presence of chlorides is shown 
by the drop becoming turbid. By this test the 
writing done with the American pencil (No. 1) 
could be distinguished from that given by the 
Acheson pencils or Faber’s pencils. Soluble sul- 
phates are rarely present in pencil pigments^ but a 
drop test with barium chloride and nitric acid may 
be applied. 

In doubtful cases confirmatory evidence is some- 
times obtainable by a test with dilute nitric acid, 
which will remove the pigment rapidly from some 
pencil writing, whilst it has little effect upon 
others. This difference in behaviour appears to be 
due to the wax in some pigments repelling the acid. 
I attempted to use osmic acid aa a differentiating 
test, but the results were inconclusive, for although 
the reduction was effected more rapidly in some 
cases than in others, the paper itself had some re- 
ducing action. 


Discussion. 

Prok. J. \V. Hinckley said whilst he was appre- 
ciative of Mr. Mitchell’s exhaustive researches into 
the subject of the origin of pencil making, he 
thought he had fallen into one or two errors. For 
instance, in fig. 1 object No. 2 was not a pencil but 
a eerier, by means of which the strip was split on 
insertion in the groove in the wood. The prepared 
blocks of graphite were 2\ in. square by 1 in. thick, 
and were sawn into strips i^^th inch wide. Three 
of these were placed in tne groove of the wood, and 
thus with a I in. blank end the pencil 7 in. long was 
produceil. The author might have made reference to 
the English workers of that period when methods 
were devised for producing graphite blocks from 
graphite powder. He believed that in Queen Street, 
at Wolff’s old factory, there was still the old Bramah 
press which had been used to compress these blocks. 
The pressure used was 200 tons on the 21 in. square 
block, not 6000 tons per square inch. A method 
of using antimony sulphide ns a binder for grnphite 
had also been devised and used very successfully for 
many years for cheap pencils. If Mr. Mitchell had 
known more of the technical side of pencil manu- 
facture it would have helped him a rrent deal in 
getting over some of his analytical difficulties. The 
wa5c used for the graphite at that period was sper- 
maceti ; the feel on the paper given by this was 
the liest, but its high price prevented its use now. 
The modern pencil was far superior to that, made 
in the middle of the last century by the Cont^ pro- 
cess, or the Hardrauth process, for Hardmuth 
claimed to have invented the same process three 
years later (in 1798). On account of the poor 
grinding processes of those days the pencils made 
could not equal those made from Bor rowdale 
graphite, and he did not know pf 'any makei* now 
who • WncU ith»t cwild crai^Aro with 

the old-fMhioned ^rKOrdino grhphite >p«Mil irn- 
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touched, as it was, by any p^oc^es.s except that of 
nature. The question of producing a solid slip for 
a modern pencil was a physical question of extru- 
sion and called for very careful consideration. It 
would be Very interesting to take sections of lead 
pencils and note the actual relation of the inside of 
the lead to the outside of the lend. The process of 
drying to produce a first-class lead took about a 
month ; it could not be done in less than a fortnight 
without risk of failure. If the drying was too rapid 
the inner portion became porous and resulted in 
pencils ivith rotten points. That had been a 
common fault of English pencils before the war, | 
and it was also the fault of some of them to-day. i 
The grinding operations that were carried out I 
to-day were the finest that had ever been done. | 
The grinding surfaces were trued up as accurately ; 
as in any engineering operation, and the graphite : 
mixture of the finest pencils to-day wiis generally j 
ground for at least eight days; the total period of j 
manufacture was from four to six months, and 1 
necessitated fifty or sixty operations. That would | 
give a notion of what was involved in making high- ' 
class pencils. j 

Dr. AV. 11. Ormandy said that the marks of the ^ 
scratches to which the author referred were due to ; 
the fine silica in the clay. The ball clays of the ! 
South of England were nearest to the pure clay | 
8ubstance.s of any of the known clays, much purer i 
in that respect than even washed China clay, and 1 
consequently these clays were exported and used for j 
the manufacture of pencils abroad. In washing I 
China clay it w’as possible by using 97 tons of water | 
to 3 tons of clay to get rid of the greater portion of ; 
the silicious matter and the mica, but oven then a ! 
considerable amount of silicious matter remained, j 
and no one had ever attempted to wash ball clay | 
on a large scale for the simple reason that the very ' 
fine particles of silica were almo.st as fine as the ! 
clay substance itself, and no ordinary system of | 
settling or washing by elutriation would remove i 
this. B. Schwerin had discovered that by mixing j 
clay and water and adding a small aiiionnt of | 
chemical, generally an alkali, which would act as a 
dispersive medium, it was possible to retam the clay j 
particles in suspension, whereas the silicious parti- i 
cles did not acquire to the same extent the j 
Brownian movement, and in consecjuence could he 
separated; it was thus po.ssible to remove from very 
pure China clay some 5 or 7% of siliciou.s and mica- i 
cious matter which could not be washed out by any j 
of the ordinary proce.sses, whilst in the case of ball j 
clay it was possible to remove 3 or 4% of silicious | 
matter which, though exceodiugly fine considered 
from the ordinary standard, wa.s still exceedingly 
coarse as compared with the clay substance itselE 
He had found in one of the clay pits of East 
Prussia a clay mixed with pyrites which was of | 
such a low quality that it was only used for making 1 
drain-pipes, but by blunging this' clay with a small 
amount of electrolyte and collecting the clay on 
the anode in an electrical arrangement, it had been 
possible to separate the clay so completely from the 
other matter that the material which had previ- 
ously been considered worth only ds. per ton had 1 
been sold for 300 marks per ton to the pencil- j 
makers of GermanJ^ It had the added advantage 
that the dispersed clay substance, carrying a fairly j 
heavy electro-negative charge, had the power of | 
adsorbing dyes to a degree unequalled by an^y of the | 
ordinary or natural clays, sinc^e the negative clay 
particle was made more negative by adsorbing the 
dispersive chemical employed, and thus had the 
property of picking up electro-positive dyes. If 
clay were used for admixture with graphite or 
blackening material for pencils, it was to-Say pos- 
sible to obtain from ordinary clajjr a material 
M fine and so free from crystalline silica that no 
ingredient carried fori^ard by the clay would 1^ 


capable of giving the fine scratches which were 
shown on the microscope. If natural graphite con- 
tained silicious material it was quite possible that 
the scratches might lie due to the working up and 
grinding of the silicious material contained in the 
graphite itself. If, on the other hand, artificial 
graphite or lampblack were used, it was quite pos- 
sible that the scratches which were going to be, or 
had ht'cn in the past, so useful as a means of dis- 
tingui'shing one make of pencil from another would 
not be applicable as a method of differentiation. 

Prof. Hinciit.ky said that artificial graphite was 
almost out of the .question as a pencil-making 
graphite owing to its liigh price. He did not know 
of any artificial graphite wliicli had a future as a 
penci l-mak i n g substance . 

Mr. Mitchei.l, in reply, said he was ignorant of 
the methods use<l in pencil manufacture to-day. 
His information had been derived entirely from 
Mr. Birkbeck of the Greta Pencil Works, who had 
told liim that in a great many (;ases those works 
did not embody all the modern i)rocesses. He him- 
self had been more concerned with the result pro- 
ducofl by the pencil on the paper than with the 
manufac ture of the pencil. Nevertheless, many of 
the points raised by Prof. Hinchley were of great 
intere.st. With regard to the question of English 
workers, lie had to derive his information largely 
from Ale.ssis. Bankes ife Co., and they would not be 
in touch with what was being done in London. As 
far'as ho could make out, Brockedon’s process for 
compressing graphite was used by various other 
people in viirious forms. The figure of 5000 tons 
pressure per square inch had been printed in two 
or three places, ?.r., in the account of the process 
in the official catalogue of the Great Exhibition of 
1851. Ho had challenged the figure, but had found 
it in another reference also. With regard to wax, 
he believed that in many of the processes the wax 
was forced in after the pigment had been made. 

Prof. Hinchley said that was so. 

Mr. Mitchell said it was forced in under a 
vacuum, and that must to some extent affect the 
composition of the pigment. It would not neces- 
sarily be uniformly distributed all the way through. 
As to the unsuitability of artificial graphite for 
pencil-making, he had liad specimens from Messrs. 
Acheson, and, whether they were unsuitable or not* 
the pencils themselves were very suitable. It would 
be very interesting to carry out the suggestion of 
distinguishing between the inside and the outside 
of the pigment, particularly in view of the fact 
of the wax being forced in. AVith regard to 
Dr. Ormandy’s remarks as to the clays, it was 
quite possible, he should say, that even after the 
cin.v had l^een purified from the silicious material 
and then blended with graphite, there would 
still he certain particles whicn would be a little 
harder than the graphite itself. In any case, he 
dicl not think that a graphite absolutely free from 
silicious material would bo obtained, and so long 
as there were silicious particles, however finely the 
graphite was powdered, the fine regular striatioilg 
which were characteristic of the modern pencil 
would result. 


Addenda. 

In the original exhibit of the method of pencil 
manufacture which was sent by Messrs. Bankes A 
Co., to the Groat Exhibition of 1851, and is now 
to be seen in the Geological Museum in Jermyn 
Street, the insertion of the wedge of graphite into 
the groove in the wood is shown as one of the stages 
in the process. 

AVith regard to Brooked on ^s process, the pressure 
is not given in the original patent. It seems not 
improbable that in the description of the exhibi^ 
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in the official catalogue of the Great Exhibition of 
1861 (Vol.' I., P. 128) the word tons ” is a mis- 
print for lb.,” and that the error has been copied 
into other books (e.g , ” Dor Vollstandige Schreih- 
materialist,” Weimar, 1854, p. 218). 

Gesner’s original text (pp. 104 — 105) clearly shows 
that his Fig. No, 2 was intended to represent a 
pencil : “ Stylus inferus dep ictus ad .m riWndiiin 
fnctufl est pluinbi ciijnsdam (fnotitii puto, cpiod 
aliquos stimnii anglicum voeare audio) genere, in 
inucronem dernsi, in manubrium ligneum inserl«>.” 


A CLIP FOR PREVENTING RUBBER CON- 
NECTIONS FROM SLIPPING OFF GLASS 
AND METAL TUBING AND FOR ATTACH- 
ING PRESSURE PUMPS TO TAPS. 

MY CriAaLKS A. KKANK, U.SC., AND G. VATOIIIN, A.R.8.M. 

Tliis clip has been designed to secure a satisfac- 
tory means of preventing rubber connections from 
slipping off glass and metal tubing when in use 
with many forms of scientifit^ apparatus and 
fittings. It entirely replaces the use. of wire for 
securing such connections, and is applicable to a 
great variety of apparatus employed in ordinary 
laboratory work. 

The clip is easily and quickly adjusted, it does 
not wear or cut the rubber tubing, and it possesses 
suflicient play to be adaptable to any slight varia- 
tions in the size of the connections concerned. It 
accordingly overcomes the annoyance so generally 
experienced of rubber connections slipping during 
the course of experiments. 



Fig. 1, 


CCTE? 

S-'? 



Fig. 4. 


The general deeigtt of the clip is shown open and 
closed In Fig. 1, and in use with a Hempel gas 
but^etie and pipettb ln Fig. 2. Of ather ma^ 
fbnna apparatus ip whiok it has bw loftnd wful 


I the following may be instanced: — Gas samplers, 
I connections between wash-bottles, combustion 
I apparatus, Bunsen burners, burettes, and vessels 
; for the absorption and collection of gases, such as 
! are used in the estimation of ammonia, in Kjeldahl 
i estimations, and in the estimation of nitrogen by 
Dumas’ method. The clip has also been found quite 
reliable for securing the connections in apparatus 
in which mercury is employed jis a confining liquid 
such as nitrometers. In all cases of butt-joints a 
single clip replaces t\v«) wired attachments. 



To serure the attachment of pressure pumps to 
taps use is made of two clips, one of which is pro- 
vided with a sleeve, as shown in Fig. 3. 

For use, the tap and pump are first connoted by 
ordinary rubber tubing, the sleeve-clip is then 
fixed over the rubber attached to the pump, and 
, the simple clip over the portion attached to the 
tap. The simple clip should slightly overlap the 
top of the sleeve. 

The attachment prevents the swelling of the 
rubber when the pump is in use, and obviates the 
need of thick pressure tubing or of canvas-lined 
tubing for such connections. 

An ordinary filter-pump held in position by the 
clips is shown in Fig. 4. The ease of attachment 
.and facility of removal are obvious advantages over 
the methods usually employed. 

In some cases the expanded part of the glass at 
the top of filter-pumps is too wide in relation to 
the adjacent portion for the clip to be satisfac- 
torily attached, but this difficulty is easily over- 
come by softening and drawing out this j^rtion of 
the pump. We have found that when the clip is 
empbyed the bulb end of the pump can quite well 
be dispensed with. 

i The clips have been made for us by Messrs, 
j Baird Tatlock as the ” K^F dip ” m 4 ahles, 
which aire adaptable to comiecti^t of f rom to 

I in, diameter, ^ 
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where V and Vo arc the volumes of a liquid at and 
0° C. respectively, and k is the modulus of expan- 
sion. If d and do are the densities of a liquid at 
and 0^ C. respectively, then since the density 
of a liquid is inversely proportional to its volume 
d~do {l~kt). 

I have shown (this J., 1907, 26, 513; 1916^ 35. 457) 
that the values of the modulus of expansion of all 
oils, fats, and waxes are approximately the same, 
and for 16 fixed oils examined the mean value of k 
is 0*0007. Hence by adopting this value for k 
the specific gravity of any fixed oil at 15*5® 0. can 
be calculated from its specific gravity at any other 
temperature. If in (i) we reifiace d by d„ (1-A*/) 
and <j' by d, (1 - kt'), we have 
n- 1 _ n/- 1 

71 -\ n'-l .... 

'l-kt~ l-kt' 


temperatures.* In this way 1 have calculate the 
numerical values of k from the refractive indices of 
20 fixed oils at 16® and 60® C. determined by Procter 
(loc. cit.). The follou ing are the values obtained : — 


THE CHANGE OF REFRACTIVE INDICES OF I 
FIXED OILS WITH TEMPERATURE. 

BY 0. HAROLD WRIGHT, M.A. (OANTAB.), F.I.C., ! 

AORTCVLTITRAL CHEMIST, FIJI. : 

! 

It is well known that the refractive indices of | 
fixed oils vary with temperature, a ri.se in tempera- ' 
ture being accompanied by a decrease in refractive j 
index. Up to the present (so far as I am aware) j 
the law governing the change of refractive index | 
with change of temperature has not been inyesti- | 
gated. In order to calculate the refractive index j 
of an oil at one temperature from its value at | 
some other temperature the difference in the refrac- ' 
live index for 1® C. has been determined (see Tol- : 
man and Munson, J. Amer. Chem. Soc., 1902, 24, 
754; Harvey, this J., 1905, 24, 717; and Harvey 
and Wilkie, Chem. and Drugg., 1910, 76, 442). j 

A number of formulae connecting the refractive 
index (n) of a substance with its density (d) have 
been proposed. Of these the simplest and probably 
on the whole the best is that of Gladstone and Dale, 
viz., (n-l)/d=: constant. Landolt tested this 
formula at different temperatures and found that 
it held very closely not only for pure substanc'es, 
but also for mixtures, H. R. Procter (this J., 1898, 

17, 1021) determined the refractive indices and 
densities of many fixed oils at 15® and 60® C., and 
showed that (n-l)/d is very approximately a con- 
stant for each of these oils. Hence if n and n' are 
the refractive indices of a liquid at f® and /'® C., 
and d and d' are the densities of the same liquid 
at the same temperatures, then 

n — 1 n' — 1 ... 

J ,i' •• 

Mendeh^f (Ann. Chim. Phys., 1884, [6], 2, 271) 
has shown that the expansion of a liquid when 
heated can bo expressed by the equation 


Hence k • 


(iii) 


1 - 

n— n' 

It is thus possible to ipalculate Hie numerical 
values of k for fixed oils if the refractive indices 
of a number of such oils are determined at any two • 


Oil. 


Castor 

Raw linseed (old) 

„ * (new) 

„ (blown), 48 hrs. at 

100 ° 0 

Cod liver (MOller’s) . . 

„ medical 

„ medical, blown 48 lirs. 

Coast cod 

Whale 

Seal, pale 

Shark liver 

Mixed fish 

Cottonseed 

Arachis 

Maize 

SesamS 

Olive 

Rape 

Xeatsfoot 

Sperm 


No. of samples. 


t (average). 


000071 

0-00076 

0-00070 

0-00074 
0-00072 
000073 
0-00072 
0-00080 
0-00078 
0-00076 
0 00076 
000077 
0-00076 
0-00078 
0-00074 
000077 
000079 
0-00074 
0-00079 
0 000781 


I have also calculated the values of k for 6 other 
fixed oils from determinations made by Messrs. T. 
F. Harvey, F.I.C,, and Albert Tompkin, A.I.C. 
These results have been communicated to me pri- 
vately, and I take this opportunity of offering these 
gentlemen my thanks for kindly giving mo these 
figures. The results are given in the following 
table : — 


Oil. 

Refractive Index. 


Temp., °C. k 

Cod liver . . 

1-4821 

1-4748 


1“;®} 0 00077 

Linseed 

1-4836 

1-4783 


23-8} <^ 00078 

Castor 

1-4819 

1-4776 


Jg;®} 0-00077 

Rape 

1-4764 

1-4696 


28-1} 

Olivo 

1-4722 

1-4673 


III} 0-00077 

j Sperm 

1-4683 

1-4038 


23-0 } <>*<W078 

i 



Mean 0-00077 


It will thus be seen that in the case of fixed oils 
the value of k varies from ()'00070 to 0*00080, and is 
approximately constant. The mean value of the 
modulus of expansion of the 20 oils examined by 
Proctor is 0 00075, and of the 6 oils examined by 
Harvey and Tompkin 0*00077. The mean of the 
modulus of expansion of these 26 oils is 0*000766. t 
This differs slightly from the mean value of the 
modulus of expansion of 16 fixed oils published 
previously (this J., 1907, 26, 513), which was 
0*000693. This value, which I called the approxim- 
ate modulus of expansion (m), was calculated from 
the specific gravities determined in the ordinary 
way, i.e.y the weight of oil held by a specific gravity 
bottle at any temperature t° C. is divided by the 
weight of water held by the same bottle at 16*6® C. 
The value thus obtained, as explained at p. 614 (loc. 
cit.), is not the true specific gravity at <® C. (water 
at 16*5® C.-l), because the volume of the specific 
gravity bottle varies with temperature, and there- 
fore the weights of water heldf by the bottle at t° 
a.nd 15*5° C. are not the same. 


j * It slioulJ be ubservod that equation (11) is a general egnaiion 
I which applies to all liquids. I nope to consider the refractive 
j indices of essential oils in a later ^per soon. 
tMaxlnuim, 0 00080 ; minimum, 0-00070. 

X It will be seen from (111) that 

n— ((nr— l)i'— (rt'— 1)<1. 

Hence the diflerenoe lor 1* 

I — t I r — t J 

This Is not a constant. Ttie numerical value of the expression 
within the brevet Is about 0-6, hence the difference for 1* 
approx. 
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The value of k for refractive indices can be 
taken as 0*00076 for purpose of calculation. Hence 
equation (ii) bocotnes 


n t 

l-0'0d076i 
or n'~(n — 1)X 


_ n' — 1 
“ 1 - 0 OOOTOr 
(lj~ 0-0007 
(1-0-000760 ‘ 


1 


(iv) 

(V) 


It is thus possible to calculate the refractive 
index of a fixed oil at any temperature from the 
refractive index of the same oil at any other 
temperature. At present there is no agreement as 
to the temperature at which the refractive indices 
of oils should be stated. Many observations are 
given at 20° C., but others are given at 15°, 15*6°, 
30°, 40°, 60°, 60°, etc., and so fur there has been 
no means of correlating these results. Dr. d . Lew- 
kowitsch {Oils, FaU, and Waxes, Vol. I., 1909, 257) 
thought that “it is advisable to adopt 40° 0. as 
the standard temperature. Most oils and fats are 
licpiid at 40° C., and only in exceptional cases, 
such as beeswax, is a higher tcmpei'aturc required.” 
This temperature, which is generally adopted in 
the case of butter and lard, is adopted in the new 
(1914) edition of the Dritish Pharniaeopooia for fixed 
oils and fats. Whilst 20° is a convenient tempera- 
ture for liquid oils, it is obviously impossible in 
the case of solid fats, and it seems absurd to have 
one standard temperature for fata and another for 
oils, which only differ in their melting points. 1 
would therefore recommend 40° C. as the tempera- 
ture at which the refractive indices of all oils 
and fats should bo stated. Determinations made at 
other temperatures will not bo wasted, because from 
them the values at 40° C. can always be calcu- 
lated. 

Substituting 40 for i' in equation (v) wo get 


l)X V: 

or ?? 4 o--^(a - l)X 


-40x0-00076 j j 

r-b-oooVei^ ' 

0-9690 ^ 

1 -0-00070< 


To simplify the calculation 1 have worked out the 
numerical value of the factor 


0-9690 
I - 0 00076« 


for 15°, 15*5°, 20°, each degree from 25° to 55°, 60°, 
66°, and 70° C. The results are given in Table II. 
Hence 71^0 cai' be calculated from the refractive 
index determined at any other temperature by 
subtracting 1 from the refractive index and multi- 
plying the difference by the factor opposite the 
temperature at which the determination was made, 
and then adding I to the product so obtained. 


Temj^erature. 

Table 11. 

TemjMrature. 
Factor, ^ 0. 

Factor. 

15* 

0-98078 

40 

100000 

15-6 

0-98116 

41 

1-00078 

20 . .. 

0-08457 

42 

1-00167 

26 

0-98838 

43 

1-00236 

26 

0-98914 

44 

1-00314 

27 

0-08901 

45 

1-00393 

28 

0-90068 

46 

100472 

29 

0-00145 

47 

100662 

80 

0-00222 

48 

1-00631 

81 

0-99200 

49 

1-00710 

32 

0-09377 

60 

1-00790 

33 

0-99454 

61 

1-00870 

84 

0-09582 

62 

1-00960 

36 

0-09610 

63 

101030 

86 

0-09687 

54 

1 OHIO 

87 

0-00766 

65 

1-01100 

88 

0-00848 

60 

1-01608 

39 

0-00022 

66 

1-02000 

40 

1-00000 

70 

1-02408 


Procter (ioc. ctf.) determined the refractive in- 
dices of olive oil and oleic acid at various 
temperatures between 16° and 60® (jf. By using 
the factors imTsble II I have calculated for each 
observation (except l^ose at 40®) the fefraotira in- 


dices at 40° C. Thus the refractive index of olive 
oil at 30° is 1*4667. The factor at this temperature 
is 0*99222. Therefore the refractive index at 40° 
is 1+0*99222 x 0*4667 = 1*4621 . The results are given 
in Table III. 

Table III. 


Tcuiijeraturo. 

llcfractive 

Kefr. Index 
at 40“ C. 

Difference. 

®0. 

index. 

(calculated). 


16 

1-4718 

Olive oil. 

1-4627 

-0-0008 

20 

1-4691 

1-4691 

0-0000 

30 

1-4667 

1-4621 

—00002 

40 

1-4619 

, . — 

— 

, 50 

1-4584 

1-4620 

-0-0001 

1 60 

1-4643 

1-4615 

4 0 0004 

15 

1-4038 

Oleic acid. 

1-4549 

-*0-0003 

20 

1-4620 

1-4549 

- 0-0003 

26 

1-4603 

1 454S) 

—00003 

30 

1-4686 

1-4549 

•^-0 0008 

36 

1-4566 

1-4548 

—00002 

40 

1-4546 

— 



46 

1-4628 

1-4546 !! 

0-0000 

' 50 

1-1609 

1-4545 

1 0-0001 

: 60 

1-4471 

1-4542 

i 0-0004 

It will 

bo noticed 

that the greatest difference 


; between the observed and calculated refractive in- 
dices is 00008, but these differences are far less 
when the temperatures at which the observations 
ure made arc not far from 40° C.; in many cases 
tho differences are the same as the error in a single 
observation. In determining the refractive index 
' with an Abbe refractomoter it is very difficult, if 
not impossible, to maintain the prisms at 40° C. 
whilst an observation is being maae. On the other 
hand it is often quite easy to obtain a steady 
temperature somewhere near 40°. In tho tropics 
this presents no difficulty sinco the temperature 
of tho tap water is about 28° — 30° 0. I would 
therefore recommend that the observation should 
be taken at a steady temperature, and from the 
result the refractive index at 40° C. can be calcu- 
lated as described above. By thus having more 
time to take an observation, and if necessary to 
repeat it, it is probable that the refractive index 
at 40° C. will be obtained with greater accuracy 
than it would be if an attempt were made to deter- 
mine it at 40° 0. exactly. If the steady tempera- 
ture is not a whole degree the factor for the inter- 
mediate temperature can be found by the method 
of differences. An example will make the calcula- 
tion clear. Harvey found that the refractive index 
of rape oil at 28’8° C. was 1*4696. Tho difference 
between the factors at 28° and 29° is 0‘(X)077. 
Therefore the factor at 28*8° =0*99068 +0*8 x 0*00077 
-0'99068+0*0(X)62 = 0*99130. Hence the refractive 
index at 40° C. = 1+0*99130 x 0*4696 = 1*4666. 

A glance at the second volume of Lowkowitach’s 
Oils, Fats, and Waxes will show the state of con- 
fusion of the recorded values of the refractive 
indices. Thus, Strohmer determined refractive 
indices at 16°, Tolman and Munson at 15*6°, 
Harvey at 20°, and Thoerner at 60°, and so on. So 
far it has not been possible to correlate these re- 
corded observations and so determine their relative 
! value. But it is now possible to calculate the 
refractive indices at 40° from the recorded valu^ 
at other temperatures, and when this is done it is 
very satisfactory to find that in most cases the 
recorded values agree very well amongst themselves. 
Thus the following values of tho refractive indices 
of linseed oil have been recorded : ""1*4835 at 16° 
(Strohmer), 1*4800—1*4812 at 20° (Harvey), and 
1*4660 at 60° (Thoerner). When the refractive 
indices at 40° are calculated from these observations 
the following values are obtained : — 1*4742, 1*4726 — 
1*4737, and 1*4784. These values fall within the 
I limits given in the B.P., 1914, viz,^ 1*4726 — ^1*4748. 

I Again, for almond oil the following values have 
! been recorded : —1*4728 at 16*6® (Tolman and 
Munson) Jl*4701— 1*4712 at 20° (Harvev), and 1*4666 
- at 60® (Thoerner). Prom these results the calou- 
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latod refractive indices at 40® are: — 1‘4639. 1*4628 
— 1*4^9, 1*4627, and thus agree very closely with 
the limits given in the B.P., tiz., 1*4624 — 1*4640. 
On the other hand, the recorded values for turtle 
oil are 1*4677 at 80® (Zdarek) and 1*4665 at 60® 
(Sage). The calculated values at 40° are 1*4641 
and 1*4702, which differ considerably and are thus 
subject to some doubt. 


Communications. 


MOISTURE IN BLAST-FURNACE COKE. 

BY WILLIAM H. GEOHOB. 

During the war period the presence of widely 
varying and often excessive quantities of moisture 
in blast-furnace coke prepared in the various types 
of by-product coke oven has frequently been a source 
of trouble to the metallurgist. 

Variation.— -The variation in moisture between 
such wide limits as 5 and 20%, or oven 25%, in ex- 
ceptional cases, is not condinavo to the regular 
working of the blast furnace- It is coinmoii practice j 
to charge a fixed weigJit of fuel, and to vary the ' 
burden according to the heat requirements of the ! 
furnace, the “ available carbon ” or calorific value i 
of the coke being assumed to be practically con- ! 
stant. It is seldom, if ever, practicable to deter- 
mine the percentage of moisture in each wagon- 
load of coke used, and, moreover, the results ob- 
tained would only bo of doubtful value, as the 
coke would probably before use be indiscriminately 
mixed in various coke bunkers according to the 
chance position of the trucks in the sidings. It 
is therefore clear that this variation, on account 
of the impracticability of determining its amount, 
introduces an additional element of uncertainty in 
blast-furnace practice, and leads to waste of fuel. 

W. C. Gillhausen,* taking 1*268 tons of coke, con- 
taining 11*54% ash and 11*72% moisture, as neces- 
sary for the production, under ordinary conditions 
of working, of 1 ton of basic pig-iron, finds that 
the extra consumption of coke per 100 tons of pig- 
iron is 450 kilos, for every additional 1% of mois- 
ture. A variation of about one-half cwt. (25 kilos.) 
of coke per ton of pig-iron is sufficient to change 
the^quality of the iron one grade. 

Excessive moisture.— The amount of moisture in 
the raw ores used is more or less beyond control, 
that in the fuel is not so. The oven-coke produc- 
191B was 13,801,548 tons. After deduction 
of 635,000 tons for export, and 20% for beehive 
oven coke, wq have approximately 10,000,000 tons 
left for use in blast-furnaces. As-suming a 10% 
moisture content in this coke, 1,000,000 tons of 
water 18 needlessly carried about the country and 
introduced into blast-furnaces. 

Exhaustive investigations of the influence of 
moisture on the crushing strength of coke (see 
Ferrum, 1913, 10, 321-336, 358-- 
869) show that the strength of coke saturated with 
water up to 22*4% is diminished by 14%, as com- 
pared with dry coke. J. Boiteux (L’Echo de ITn- 
dustrie; Colliery Guardian. 92, 512) finds that with 
a coke containing 10% of water the loss due to 
handling averages 5%, and that such a cuko will 
yield 8 to 10% of coke dust. 

Complaints of excessive moisture content by users i 
of by-product oven coke are by no means novel, i 
J. H, Darby in 1898 (J. Iron and Steel 
Inst . 53, 44; this J., 1898, 748) stated that | 
he has seen contracts for retort coke carried out ! 

it was undertaken that the water and ash 
added together should not ex^ed 12%, and where 
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I for months together no deducting was made for 
I excessive percentage; 9—10% of ash is a fair aver- 
age for good coke, so very little room is left for 
j water.” He considered 2% of moisture in retort 
I coke “ a fair allowance if the coke was carefully 
i watered.” In the discussion on the paper, C. Wood, 

! presumably a user of the coke, said he found it to 
I contain, generally speaking, from 12 to 15% of 
i moisture. ” He had seen the coke arrive at the 
furnaces with the water actually dripping out of 
! the bottom of tho trucks. He had once dried 
I nearly a whole truck, and found it threw off 17% 

I of wator.” This case may be taken as typical of 
the differences wliieh occur between coke makers 
j and coke users. In this particular case, makers 
and some users assert 2— 8i% of moisture, other 
I users, 12 — 15%. It is therefore clear that before 
I complaints are made every possible care must be 
I taken to ensure that tho results of analysis are not 
j only accurate, but arc representative. 

I Sampliiiij.- By far the most fruitful source of 
j error lies in tho sampling, which is frequently left 
to persons who have no intrinsic interest in tho 
work. The litoratiiro on tho subject, in nearly 
every case, assumes that a sample has been 
obtained, and more careful consideration is given 
to such points as crushing, drying-temperature, 
etc. Tile following appear to be the only two cx- 
<‘options. A. Wagener (loc. cit.) recommends the 
taking of two Iqrkfuls from the bottom of tho 
wagon ami one Irom the top, and one from the 
bottom and tao iiom the top, of each alternato 
wagon, coloured glasses being worn by the sampler 
so as to make all coko appear of uniform colour, 
and to prevent tho selection of pieces acvording 
to their good appearance or otherwise. The sample 
so obtained is crushed to egg-size, walnut-size, and 
pea-size, with careful mixing and quartering after 
each cnishing. H. Brearley and F. Ibbotson 
( Analysis of Steel Works Materials ”) recommend 
; that at least 20 pieces be taken from each W'agon, 
and that tho sample bo crushed on an iron inato 
to hazel-nut size, and onc-qnartor of the bulk to 
I i)ea-size, with careful mixing ami quartering after 
each crushing. I he final satiiple is crushed in an 
: iron mortar to pass through a sieve of 60 meshes 
to the lineal inch. 

The first method would not appear to he free 
! from objection for general use, as tho sample is 
I .selected from those portions of the wagon which 
are usually tlie least representative. Coko at the 
I top of tho wagon, on account of its exposure to the 
I V eather, sutlers loss from evaporation, or gain from 
wetting by rain, whilst there is a tendency for 
breeze (tlie wettest portion of the coko) to collect 
• bottom of tho wagon during transit. In 
addition, the sample is selected from only three 
Iilaces in the wagon. The second method is not 
given 1)1 sufficient detail to be helpful. 

It is doubtful if a representative •sample can ever 
be obtained from the top only of a wagon. Where 
tUc wagon is unloaded from a side door by shovel, 
uiicctly into harrows or skips, the sample is best 
obtained wlien the wagon is from ono-third to one- 
h a If empty, when it will usually be found that the 
method of unloading exposes two complete sections 
Irom top to bottom of tho wagon, on right and left 
ot the door. It is necessary to make a mental 
e stimate of the proportion of small and of large 
coke present and to try to preserve the same pro- 
portions in tlie sample. The author obtained and 
analysed separately samples of the small and the 
lai'^e coke from a number of wagons under the con- 
ditions previously given. In each case the sample 
of small WM selected from that portion of the coke 
which would pass through a one-inch sieve. The 
sample of was selected from the remainder 
sample was well mixed, and 
1000 grms, was weighed in a porcelain dish 
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dried et 0. The second sample, after j 

rapidly crushing to a similar size, was similarly j 
treated- The results obtained and given in table I. j 
show that the percentage of moisture in the small { 
Koke may be from 2 to 8 times that in tlio large. i 
The small letters after the sample numbers refer i 
to the brand of coke ; the same letter is used for the ; 
„^ame brand throughout the table : — 

Table I. 


Sample no. 

1 ■ A. 1 

% Mofebure In 

1 large coke. 

B. j 

% Moisture In 1 
small coko. | 

Ratio B/A. 

la 

i 180 

1 21-8 1 

1-2 

2b 

i 9-3 

1 18-4 1 

1-4 

So 

0*1 

1 13-7 i 

15 

4a 

1 14'6 

21-8 

1-5 

M 

1 6-8 

1 0*2 

10 

6o 

1 11-8 

! lO'i 

1-6 

7f 

! 101 

; 17-3 

1*7 

«« 

' 12:1 

' 21-3 

1-7 

9a, 

1 12-6 

1 24-5 

li) 

10c 

5-8 

i 11-4 

20 

lie 

8-8 

, 201 

2-3 

12h 

4-6 

1 120 

2-6 

14o 

(i-4 

I 17-4 

' 2-7 


71 

1 ii)-a 

2-8 

16tt 

40 

j 12-7 

3-2 

lOd 

30 

1 126 

36 

17f 

4*7 

1 18-5 

30 

181 

4:1 

1 18-0 

42 

lOJ 

1-4 

6-7 

4*8 

20« 

1 l-O 

12-0 

76 

2 lb 

1 1-0 

i 15'2 

0-6 


The distribution of moisture in the lumps was 
also examined as follows. During the unloading ol 
a wagon a lump was obtained from the centp. 
With chisel and hammer, portions about It in. 
thick were rapidly chipped off the outside of the 
lump, and were at once j)laccd in a dried and 
weighed glass jar fitte<l with a screw top. The 
remainder of the lump was then broken up, and 
portions from the ceutie were similarly treated. 
The jars and their contents were then weighed 
ami dried. Typical results, which are given in 
table IT., show that the outer layer of a lump may 
contain ton times as much water as the inner por- 
tion. The lumps wore taken from different wagons 
on different occasions, and in each of the cases 5 —8 
the whole of the outer portion and the whole of the 
inner portion of the lump were dried: — 

Table II. 


% inoistuiciii B. 


Sample 

1 outer IJ-in. 

% mobturo iu 

Ratio 1 

Average 

no. 

layer of j 

centre of 

A/B. 

% moisture In 


lump. j 

1 

j lump. 

1 

i 

, whole lump . 

1 

3-4 1 

03 

11-3 

1 

2 

100 

10 

10-0 


:j 

19-3 

2-5 ! 

7-7 

i 

4 

28-2 , 

4-2 

0*7 


r. 

: 71 

1-38 

5 1 

4U> 

0 

! 150 

4' 25 

3-5 

IM 

7 

10-5 

50 

21 

9-7 

8 

18-0 

0-4 i 

20 

18-5 

0 

, 24 0 

12-7 

10 

1 — 


Table 1. emphasises the necessity of preserving 
in the sample the same proportion of large and 
small as in the wagon. Table II. shows that care 
must be taken in selecting portions from lumps. 
Very considerable error would, for instance, be 
introduced by conscientiously (^hipping off small 
portions from a large number of lumps, in the hope ; 
of obtaining a representative sample. 

It is well in Mmpling to take samjples from points i 
at regular distances apart, and it is helprul to I 

f daoe mentally some simple arrangement of straight i 
ines over the section of coke, and to select pieces j 
at each of the points of intersection of ^the Tines. | 
It would appear advisable, on aocoa^t of nnoer- i 


tainty of weather effects, to avoid sampling the coke 
at the top of tho wagon to a depth of about 1 foot. 
This procetlure, which by avoiding one portion of 
the wagon, will not give a strictly representative 
sample, is only fair if complaint of excessive 
moisture content is likely to be made. Care should 
also be taken to avoid sampling just after a fall 
of coke iu the wagon. Lumps should be broken 
through the centre before any portion is taken for 
the sample. 

]Vei(jh^ of samijle . — The weight of the original 
sample taken will depend on the amount of coke 
which it is taken to represent, and also on the 
degree of accuracy desired in tho result. The most 
accurate result would, of course, be obtained by 
drying tho whole wagon, a distinctly cumbersome 
procedure. When tho sample has to bo crushed by 
hand, the weight takon is often too small. For 
routine work a sample weighing about 14 lb. and 
consisting of about 20 lumps or portions will usually 
he found convenient and sufliciently accurate. Wo 
may adopt as a general principle that the addition 
or removal of the largest lump in the sample, no 
matter how wet or dry the lump may be, should 
not seriously affect the result. For example, let 
us suppose that from a wagon of coke containing 
16% of small, a sample weighing about 14 lb. 
been obtained as described above. We may take it 
that each of the 20 portions will contain 300 grms. 
of dry coke, and that the sample will consist of 
threo portions of small (average moisture content 
16%) and 17 portions of large (average moisture 
content 8%). The average moisture of such a 
sample would be 9*296% . If one lump of the large 
had been omitted, the average moisture content 
would be 9*36:3%, whilst if one portion of small 
had been omitted, it would be 8*913%. Further 
calculation shows that the average moisture con- 
tent of the wagon of coke would be 9*28%. It will 
bo noted that tho ratio of the percentage of 
moisture in tho small coke, compared with that 
in the large coke, has, in this particular case, been 
taken as 2, but reference to table I. will show that 
it may reach as high a figure as 9*5. A few calcu- 
lations similar to the foregoing, hut with different 
numerical data, will show the impracticability of 
obtaining lesults, representative of tho whole 
wagon, to 0*1% The author suggests that for 
routine work, results be reported to the nearest 
1%. This would bo fully as accurate as the 
sampling would justify, and as would be of any ser- 
vice in works practice. If, in cases where the 
analysis of the sample yields a result involving 
0*5%, tho result be given to the nearest odd 
integer, the error duo to the addition or sub- 
traction of 0*5% will, in dealing with a large 
number of samples, be minimised. 

Crushimj . — It is desirable that tho sample be 
crushed as quickly as possible, in order to avoid 
appreciable error due to drying. A. Wagoner (loc. 
cit.) found that saturated lump coko containing 
16 — 20% of water Io.st 4% of water whilst being 
cruslied and put through a sieve of 4 mm. meshes. 
Coke containing 9% of water lost from 1 to 2% 
under similar conditions. The weight of the sample 
.should be reduced by quartering, and not by 
removing in.sufficieiitly crushed lumps by the use 
of a sieve. Ilcforo quartering, tho well-mixed heap 
can bo conveniently spread out by a spiral stirring 
motion of a brush handle. Tho only justification 
for the use of a sieve is to test the degree of fine- 
ness of the sample, but any advantage so obtained 
is more than counterbalanced by the disadvantage 
of the unavoidable extra drying which the sample 
undergoes during the sifting. In the preparation 
of a sample of very wet coke, on a day when the 
relative humidity is low, the error is considerable. 
There is a second objection to the use of a sieve by 
some samplers. Where the sampleT’s duty is to 
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prepare, by hand crushing, an ultimate sample 
of aoout 300 grms. of 64-me8n. coke, there is a ten- 
dency, at least on some occasions, for his conscience 
to be satisfied, if ho merely^ crushes the coke for 
as short a time as will yield just about the desire^d 
tKK) grms. and no more. Obviously the whole of the 
sample should be crushed to pass through the sieve. 
The author has found that in wet coke the portions 
of 64-me8h coke first obtained contain 2/o more 
moisture than the remainder of the sample, the 
wettest, and therefore the softest (and usually the 
outermost), portions of the Jumps being of course 
the most easily broken. With further crushing this 
effect is lost, "even before the greater part of the 
sample has been well crushed, as the smaller coke, 
offering a larger drying surface, loses moisture more 
quickly than the larger coke. In fact it will fre- 
quently be found that the dl-mesli coke is slightly 
drier than that remaining on the sieve, always 
provided that the sample, during preparation, has 
been spread out for a considerable time on the 
crushing plate. The ultimate degree of fineness 
of the sample, and the amount dried for the deter- 
mination of water, will bo fixed by similar con- I 
siderations to those givtn iii the previous para- | 
graph. Previous to drying, if the sample be stored i 
in a glass jar fitted with a tightly fitting screw- i 
top or cork, there will bo no importjint loss. ! 

Determhuiiion of moisture. — The determination | 
of moisture in the prepared sample, involvii^ as i 
it does no chemical reactions, is by far the easiest ! 
portion of the work. Almost all text-books give one ; 
method to be used for both coal and coke, thus j 
neglecting tlie fact that coke is of much less delicate 
chemical constitution than coal. A method giving 
accurate results with coal will, of course, give 
accurate results with coke samples, but the restric- j 
tions of temperature, duration of heating, etc., 
necessary in dealing with coal, are quite unneces- 
sary with coke. For coke samples, an American 
committee (Trans. Amer. Found rymen’s Assoc., 
1912, xxl., 143) would restrict the drying tempera- 
ture to 104° — 107° C., Thbrner (Stahl und Eisen, 
1888, 8, 589) chooses 105° — 110° C., whilst Brearley 
and Ibbotson {loc. cit.) choose 110° — 120° C. Refer- 
ence should be made to the work of A. C. Fieldncr 
and W. A. Selvig (U,S. Bureau of Mines, Tech. 
Paper 148), which deals with the determination of 
moisture in the prepared sample. Their conclu- 
sions, based on experimental evidence, may be 
briefly summarised here. Temperature, time, 
humidity of drying atmosphere, and fineness of 
sample may be varied over a considerable range 
without appreciably affecting the results. The 
maximum variation in the percentage of moisture 
produced by oven temperatures ranging from 105° 
to 200° C. was 0’3%. Coke may be dri^ to “ con- 
stant weight ” without any gain in weight, due 
to oxidation taking place. Circulation in the oven 
of dried air, as is required for coal analysis, is un- 
necessary in dealing with coke. Moisture content 
can be quickly determined to within ±0*5% by 
simply heating a large sample of lump coke at 
100° — 200° C. to constant weight. 

Usually in works practice a f.airly small sample 
(20—150 grms.) is dried by heating in a suitaole 
oven. If advantage be taken of the fifth conclusion 
of Fieldiier and Selvig (loc. cit.), there will be much 
saving of labour and avoidance of congestion in the 
sampl^housc. The bucket, containing the lump 
sample, just as it has been obtained from the wagon, 
would be weighed and placed in a warm box or 
chamber, such as might be constructed on or by the 
side of the boilers of a blast-fumaoe plant. The 
drying majr be accelerated by passing air, conveni- 
ently obtained from the blowing-engines and dried 
and wanned if convenieUL throuc^ the chamber or 
oven through the indivi^al W^ets if these are 
of suitable constniction. 


I For special oases more accurate results will b 
! obtained by passing dried air. nitrogen, or hydre 
I gen over the gently heated coke and absorbing th 
I moisture in a weighed drying tube. Qrkefe (Braun 
kohle, 1906, 581—583) applied the method of distil 
lation in dealing with brown coal and other fuels 
Details of suitable apparatus will be found mor: 
recently (see this J., 1918, 488 a). A weighet 
quantity of the coke is heated with petroleun 
' spirit, and the distillation products are condensec 
in graduated apparatus, the water sinking to the 
lower graduated portion. Maurice (Compter 
Rend. Mens. Soc. Ind. Min., 1899, 144 — 1^) de= 
scribes a rapid approximate method which he 
‘ applied to washed coal to be used for coking pur= 
poses. A portion of the sample is shaken with twice 
its weight of calcium chloride solution (sp. gr. 1*4), 
the altered specific gravity of the solution after 
filtration is determined, and the percentage of 
moisture in the sample obtained by calculation, or 
by reference to tables. 

Absorption of arc.- - The maximum possible 
jiioisture content as indicated by the total amount 
of water which coke is capable of absorbing when 
immorseil in water, varies with the porosity of the 
<oke. (f. 1). Cochrane (J. Iron and Steel Inst., 
1918, i., 146) gives the following figures: for hard 
coke .3()'49% (absorbed by dry coke), for soft coke 
.39*26%, and for very soft coke 51*00%. 

l^fjevt of irroiker.— Calculation will frocjuently 
show that the elFect of rain alone is insutlicient to 
account for excessive moisture content. A wagon 
17 feet long, 71 feet wide, and 5f feet deep is 
designed to carry 12 tons of coke. The area of the 
top of such a wagon is 127 5 sq. ft., and the weight 
of one inch of rain over this area is 664 lb. If we 
assume the 12 tons of coke to bo dry, then the per- 
centage of moisture in the coke, after one inch of 
rain has fallen on it, will be 2*4. There would be 
no experimental difficulties to hinder actual 
measurements of the weather effects, as wagons of 
coke can be weighed on an ordinary weigh-bridge 
to within 28 lb., and records of the w^eather con- 
ditions are always available. 

A. Hiissener (J. Iron and Steel Inst., 1895, i., 
329), in comparing two kinds of coke, mentions that 
Hiissener coke containing 2*515% of moisture was 
found to contain 4*5% after 2 days of rainy weather, 
and that Otio-Hoffman coke containing 5*139% was 
under the same conditions found to contain 9*5%. 
The conditions are not, however, given in sufficient 
detail to enable the figures to be applied to other 
cases, and no other figures appear to exist in the 
literature of the subject. 

In conclusion, the author wishes to thank Messrs. 
The North Lincolnshire Iron Co., Ltd., for per- 
mission to publish the results. 

North Lincolnshire Iron Works, Scunthorpe. 

VEGETABLE DECOLORISING CARBONS. 

BY A. B. BBADLEY. 

Factors which govern the decolorising effect. 

During recent years a number of highly active 
decolorising vegetable carbons have appeared on the 
market for use in si^ar refineries ancf other indus- 
tries reqiiiri^ an efficient decolorising and clarify- 
I iJig agent. That such carbons should, in the near 
I future, tend to replace bone and other animal 
I charcoals may be seen from the fact that in most 
i examples so far introduced the decolorising effect is 
I anything from 10 to 30 times that of animal char- 
I coal, weight for weight. Among this class of car- 
i bons may be mentioned Eponite, Littoral, Norit, 
i Filchar, Plandrac, Carboraffin, etc., the inventors 
i or investigators of some of which seem to make 
j extravagant claims for their products, and many 
conflicting rej^rts and articles have appeared in 
various tmmoal journals in consequence. It is 
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not intended to deal here with the manufacturing 
Bide of vegetable decolorising carbons, much of 
which is secret (some information can be obtained 
on referring to a recent paper by F. W. Zerban in 
the International Sugar Journal of June, 1919, 
p. 284; see this J., 1919, 527 a), but to show as 
briefly as possible to what extent such factors as 
temperature, concentration of solution, time of 
contact, percentage of carbon added, and size of 
the grain of carbon, etc., influence the percentage 
of colour absorbed from sugar solutions. 

Pellet* has made a study of the various decoloris- 
ing carbons, taking Eponite as a standard. He 
gives the carbons in the following order of merit — 
Eponite. Littoral, Elandrac, Flaming, etc., etc. 
It will DC seen later on that, unless he took the 
same sized particles of each of these carbons for 
comparison their relative merits may be largely due 
to difference in size and not to increased activity 
of the carbon. It is possible to take a decolorising 
carbon and by simply sifting and selecting a par- 
ticular grade of the sample to produce a decoloris- 
ing effect much better than that given by the 
original sample, and very inucli better than that 
obtained with other fractions of the same sample, 
weight for weight. Most vegetable decolorising 
carGons appear in the form of black, glistening, 
fairly coarse powders, consi.sting of a niaics of many- 
sized particles. For the purpose of these experi- 
ments “Norit” was selected, and a hulk sample 
was first boiled Avith di.stilled water and Avashed 
until no soluble extract was obtained in the filtrate, 
and then dried in a steam oven. Itaw Barbados and 
raw Mozambique sugars were used for the decoloris- 
ing tests, bulk solutions being prepared of 60% 
strength. Weighed samples Avere taken for treat- : 
ment, so that in all exjjeriments in each set the ^ 
same amounts of colour and other removable 
matters Avere dealt Avith. j 

Size of carbon particles . — As it was first of all , 
noticed that the decolorising carbon contained j 
fairly coarse particles as well as extremely fine dust, i 
it was thougnt interesting to grade a fair bulk to ! 
obtain its percentage composition as regards size | 
of particle. Silk flour sieves wore used for this. j 
Having obtained fair-sized samples of each of the ' 
different grades, decolorising experiments were | 
made to see what differences would be produced by 
treating sugar solutions Avith 6% of each of the | 
different grades. In these teste 5 gnus, of carbon ! 
and 200 grms. of the prepared syrup were just ! 
brought to the boil and filtered through a 2iin. > 
Buchner funnel, a pump suction equal to a pull of ; 
20in. of mercury being maintained during filtra- 
tion, and tintometer readings were taken Avith the i 
filtrates. The percentages of the different grades 
of cai-bon obtained and the percentages of colour I 
removed by each are shoAvn in the following table : i 


Silk sieve Tuenli. 

1. 20 per linear Inch . . 

2. 28 
8 . 88 


Cuihon left as 
residue on slfcve. 
% 


0-45 

0-41 

0-45 

4-64 

7-30 

12-80 

7-01 

6-90 

6-43 

4-60 

49-20 


4. 48 

6. 60 

6. 72 

7. 84 

8. 04 

9. 106 

10. 124 „ . . 

11. Pastes through 124-me»l» 

12. Original Nqrit 

The fraction 49*2% which passes tli 

mesh sieve is not uniform in size, biu .... ... 

further grading by such means as fractional 
settling out in water, etc. No separation such as 
this was undertaken. The above figures do not 
represent any definite standard compoeition for the 
carbon used, variation occurring in almost every 
bag, at any rate in individual batches. It is quite 

Bull. Aibo. Ohtm. ISIS, 


Percentage of colour 
Ac., absorbed. 
(5% of carbon used) 
Not estimated. 


29-00 

41-61 

6.’>00 

76-20 

80-00 

80-60 

81-00 

81-62 

Not estlmal^tl. 
71-80 

ixiugh the 124- 
t is capable of 


certain also that variations take place in the 
raw material and general treatment employed in 
. the production of these carbons, thereby giving 
variable results after manufacture. 

In the case of Nos. 1 and 2 the colour absorption 
readings were not taken on account of the muddy 
appearance of the filtrates, the surface presented bv 
5% of these two grades being insufficient to absorb 
and hold back all the gummy matters, etc., con- 
tained in the syrup. No. 11 also was not estimated, 
as this fraction, being in itself a mixture, woula 
not give a comparable reading. 

The times taken for filtration are interesting, 
although they may not be .strictly correct on account 
of the difficulty exiAorienoed in maintaining the 
mixtures at about 95° O. over the long periods of 
time taken for filtration. They wore as follows: 
No. 2, 72 mins.; No. 4, 34; No. 5, 28; No. 6, 18; 
No. 8, 7; No. 9, 4^: No. 10, 4i; No. 11, 6 mins. 
These figures, taken tor what they are worth, would 
seem to demonstrate that in the first four cases the 
excessive times taken are due to the settling of the 
non-absorbed gummy matters, etc., on the filter 
paper, thus forming a less i)ernieahle layer. 

The time r^^uired by No. 11 indicates that, after 
a certain limit of fineness is reached, the particles 
of carbon pack down so tightly on to tne filter 
paper that they form a less porous surface for the 
syrup. It has been the author’s experience in 
practice that bulk batches of fine decolorising 
carbon (that is to say, very old carbon reduced to 
great fineness by constant use) take longer to filter 
off in the presses, ton per ton, than carbon of 
normal size. Rough experiments indicated that 
the extremely fine carbon obtained by precipitating 
all but the finest particles in water takes very 
much longer to filter on a laboratory scale than the 
figure obtained with No. 11 . When the decolorising 
results are plotted aR% curve, it is clear that, up 
to a certain limit of size (84- or 94-ine3h), the per- 
centage of colour removes! increases quite rapidly 
as the carbon decreases in size of grain, whereas 
after about 94-mesh the increased efficiency is 
relatively small. This will also demonstrate that 
any Iavo carbons made up of grains of variable size 
in different proportions will bch.ave in the same 
manner, and, therefore, the claims made for in- 
creased efficiency of any one carbon over another, if 
used weight for weight, may be partly due to the 
size of carbon grain and not entirely to greater 
activity of the carbon. 

Percentage of carbon cm ployed, —The next set of 
experiments Avas made to test the effect of increas- 
ing percentages of decolorising carbon on the 
amount of c-olour removed from sugar solutions. 
The original ungraded Nor it was used for these 
experiments, and increasing percentages from 
0*5% up to 7*0% were added to equal weigbte of 
the prepared solution and treated as described 
above. The peroontages of colour absorbed Avero: — 


Carbon 

Colour 

Carbon 

Colour 

added %. 

ubfiorbed % 

added % . 

absorbed % 

0-5 

86-6 

40 

86-6 

10 

62-6 

4-6 

86-0 

1-6 

70-0 

50 

86-2 

2-0 

75-4 

1 5-6 

87-0 

2-6 

79-0 

e-o 

87-0 

3-0 

82-7 

6-6 

87-8 

3-5 

84 5 

70 

88-0 


It will be noticed that the first 1% of carbon 
removes 62*6% of the total colour, whereaa the 
sec4)nd only removes an additional 12*9% and the 
last 1% of carbon only absorbs 1% of additional 
colour. This, in the author’s opinion, would seem 
to indicate that the greater proportion of colouring 
matter is in a crude colloid etate^ of oonsiderable 
molecular dimensions, and is therefore the more 
easily removed, wher^ the last traces, being 
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much nearer a true solution, are moro difficult to 
absorb. . 

A number of experiments have been made in . 
which sugar solutions were treated with small per- 
centages of carbon (say, 2*5%), and nitrogenous ! 
substances such as casein etc., added in very small ; 
pro^Kirtions to the clear filtrates, which were then j 
boiled. After treatment with an additional 2*5% J 
of carbon, tlie final results were found in all ca^s 
to Ixi better than when the solution was treated with ; 
5% of carbon in one boiling, and filtering w:ith- 
out the addition of the nitrogenous substances. 
This would seem to indicate that when the less 
(iispersod colloid colouring matters have been re- 
moved, tlie finer or more soluble particlei? can Xm 
agglomerated (probably adsorbed) by colloid sub- 
stances added, such as casein or gelatin, and thus 
removed to a fair extent. Further exiieriments 
are to be carried out to endeavour to throw more 
light on this problem. 

It may lie stated here that when using from 
0’5% up to 2‘5% of carbon in the above treatments 
filtration was extremely slow, becoming more rapid 
up to 5% and very much more so when 7% of carbon 
was used. The filtrates also up to the 3% treat- ' 
ment were not absolutely bright, whereas from 3% 
onwards perfectly bright solutions were obtained. 

Tevipernture. — The effect of temperature was ; 
next considereil. For these cx|>eriment8 equal 
w'eights of 50% syrup were agitated with 5% of 
carbon (calculated on the .sugar solids) lor one 
minute and then filtered. For temperatures of 
80° to 100° C. the solutions were agitated under a 
reflux condenser. The percentages of colour re- 
moved were found to be as follows: — 


Temperature 

Colour 

Tempcrfltnre 

Colour 

of treatment. 

absorlHxl %. 

of treatment. 

absorbed 

20“ C. 

64-00 

70“ a 

70-13 

30“ 0, 

60-80 

80“ C. 

71-11 

40“ C. 

64-60 

j 90“ C. 

7100 

f>0“ C. 

67-20 

! ^ 100“ 0. 

71-95 

60“ C. 

09-72 

a 



Thus up to 70° C. the increasing percentage of 
colour removed for each 10° C. is somewhat marked, 
whereas from this point up to 100° C. the additional 
colour absorbed is very small. To the sugar refiner 
this should be useful, as it allows an economy to be 
effected in steam or fuel used for heating the 
syrups, and incidentally there is less production of 
invert sugar at the lower temperature also. 

Following on from this experiment, a large batch 
of sugar was boiled with 5% of carbon under a 
reflux wndenser, and samples were taken after each 
6 minutes’ boiling for 1 hour. The percentages of 
colour absorbed were iis follows : — 


Time of 

Colour 

Time of 

Colour 

boiling. 

absorbed %. 

boiling. 

-vltsorbed 

Just boiled. 

78-21 

35 minuter 

81-03 

6 minutes 

78-45 

40 

81-09 

10 

78-90 

4.5 

81-87 

15 

79-38 

00 

82-23 

20 

79-96 

;>I> 

82-93 

2t> If 

80-48 

00 

83-:>2 

80 

80-71 




The results show that, even after agitating and | 
boiling for 1 hour, the gain in decolorising effect is ! 
only 6*31% above the original figure (78*21 %). 

Concentration of mijar solutions . — FiX per iments ! 
were now made to test the effect of the concentra- 
tion of sugar on the amount of colour absorbed. 
For these experiments a bulk solution (50%) of dark ' 
Mozambique sugar was made, and for the first 
experiment 20 grms. of this syrup was diluted to : 
100 c.c. and treated with 5% of carbon (calculated | 
on the sugar solids). Then, for the rest of this 
series, 10, 15, 20, 25, 30, up to 60 grms. of pure 
white crystal sugar was added respectively to each 
20 grms. of syrup dissolved, and this was made up 
to the original 1(X) c.c. treated with the same 
amount of carbon as uJIa in the first experiment* 
In this way all conditions were made equal except 
for the increased concentration. The foljowittg 
decolorising values were oHained : — 


lilts mgitr 

Colour 

added. 

absorbed %. 

Nil 

60-0 

10% 

46-75 

15% 

48-62 

20% 

38-82 

25% 

32-03 1 


Whits sugar Colour 

added. absorbed %, 
80% . . 21-91 

40% . . 19-90 

50% .. 17-82 

00 % . . 10-10 


These results show that increased concentration, 


up to a total sugar content of 40% of sugar, brings 
down the decolorifting efficiency quite rapidly, 
whereas above this figure to a total sugar content of 
70% the loss of efficiency is not nearly so marked. 
Fxi)erience ha.s proved that when dealing with very 
(lark and impure sugars, such as dark Mozambiejue 
ec llo-llo, in bulk, very much better decolorising 
lesults are obtained if the syrupy under treatment 
are rendered as dilute as is permissible. 

Ihffree of acidity of the aiigar syrup . — It is a well- 
established fact that decolorising carbon (animal or 
vegetable) gives greater efficiency with sugar solu- 
tions of an acid reaction than with neutral or, in 


the case of raw beet sugars, alkaline syrups. As 
only an extremely low degree of acidity is permis- 
sible if the resulting syrups are to be crystallised 
or if they are to be transformed into a dry powdery 
mass, it was deemed advisable to fu^e what decoloris- 
ing efficiency could be looked for, as against the 
decolorisation of syrups which are required of an 
acid nature for the production of “golden syrup,” 
treacles, fondant creams, jams, or the like, which 
in their finished state must contain a certain 


amount of invert sugar. 

For these experiments a bulk syrup containing 
50% of raw sugar was made, which, after titrating 
a weighed quantity, was rendered just neutral with 
the calculated quantity of sodium bicarbonate; 
100 griiitg. of this solution was then diluted to 
200 c.c. and treated with 5% of carbon (calculated 
on the sugar solids). Then to successive lots of 
100 grms. from 0*5 to 20 c.c. of A/ 10 sulphuric acid 
was added, the solution made up to 200 c.c. bulk, 
and treat(?d as above with 5% of carbon. The 
percentage decolorising effects obtained were : — 


Amount of Colour 

acid added. absorbed %. 
Nil . . 76-2 

0-6 c.c . . 771 

10 c.c. . . 78-0 

2 0 c.c. .. 79-4 

3 0 c.c. . . 80-8 

4 0 c.c. . . 821 


Amount of Colour 

acid added. absorbed %. 

5- 0 C.O. .. 83-4 

6- 0 c.c. . . 84-8 

8-0 c.c. . . 87-1 

10-0 c.c. .. 80-6 

15 0 c.c. . . 92-6 

20 0 c.c. . . 95-0 


The increase in decolorising efficiency is thus 
practically proportional to the degree of acidity, 
the slight deviation from a straight line relation- 
ship bi'ing probably due to the formation of a little 
colouring matter (caramel) while the syrups of high 
acidity were being heated. 

Nature of acid used . — Experiments were made to 
see if different acids, both organic and inorganic, 
had differing effects on the decolorising power of 
carbon, if they presented in the sugar syrups the 
same (legree of acidity. A bulk solution of cane 
syrup (50%) was neutralked, and sufficient of each 
of the acids was added to give an acidity equivalent 
to 1 c.c. of N IIO sodium hydroxide in 100 grms. of 
the syrup. The following acids were used : Sulphuric, 
liydrochloric, nitric, phosphoric, acetic, tartaric, 
citric, oxalic, lactic. After treatment with 5% of 
carbon, little or no difference was found in the 
resulting filtrates; several were slightly brighter 
than others, thifl being the only marked difference. 

From a sugar refiner’s point of view this is 
extremely interesting when compared with the 
inverting rate of the same acids, as given by 
Ostwald (J. prakt. Chem., 29, 385) ; these rates are 
as follows, the acids being in the oMer given above : 
100 0, 100 0, 53*6, 6-49. 18*57, 6*60, 1*72, 1*07, 0*40. 

The publication of these results was thought 
advisable from the fact that they form the basis of 
a more elaborate research, now in progress, which 
it is hoped to communicate in the near future. 

, In conclusion, ray thanks are due to Messrs. Peek, 
Frean and Co., in whose laboraterieft this work was 
carried out. 
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REPOllT OF REFRACTOMETRY COlVBfITTEE. , 


The terms of reference were To report on the . 
flteDS which should be taken in order to stan- i 
daSlise the application of the refractomoter to | 
industrial and scientific purposes.” . . 

The Committee proceeded in the first place to 
ascertain the usual practice followed in refrao^ 
metric measurements for technical and commereial 
purposes, more especially as regards 
tureat which the measurements are made. The 
uZ elucidated in this preliminary enquiry may 
be summarised as follows:-— 

1 In the case of essential oils, from data which 
are* available, temperatures given vary from 10 
to 40° C., but the largest number of 

figures, especially those of Schimmel, are tor 20 C. 

2 For fatty oils, the majority of figures are 
recorded at 15°, 20°, 25°, and 40° respectively, and 
in the case of solid fats more figures are given at 
40° than at any other temperature. The practice of 
recording determinations both for liquid and solid 
fats at 40° appears to be on the increase. .1^ 

be observed, however, that 40 is too low in certain 
cases to permit determinations to be made. 

3. In the case of sugar solutions the temperature 
of 20° has been generally adopted for tompora^ 
countries and 28° for the tropics for the Abbe 
refractometer. , ^ ^ i u 

4 For the dipping refractometer the tables pub- 
lished are for 17-5° C., the temperature at which 
the Zeiss instrument was standardised. 

6 The recommendations of an International 
Conference, held in Paris in June, 1^10, were 
— “ Measurements be expressed as retractive ^ 
indices with reference to air tor the spectrum line j 
D and at a temperature of 25°, but at a tempera- j 

ture of 40° for fats. i x oko I 

“ When, however, it is impossible to work at ^ ! 

or 40° as mentioned above, the refractive index may 
be taken at another temperature, T, but this must 
be designaJted by the expression. Refractive index 

(The same conference recommended 4hat polari- 
metric measurements should be made at 20 C.) 

Attention was directed to the possible error 
arising from the fact that in actual practice pfrac- 
tometers are used at temperatures different trom 
those for which the graduation of the scale la 
strictly valid. From the information before the 
Committee, however, it appea,r8 that in the case of 
the Abbe or butter refractometer, at a ^int 
different from the temperature at which the instru- 
ment was standardised, the error in the reading 
arising from this cause does not amount to 
than 2 units in the fourth decimal place of the 
refractive index. 

• In view of the wide and growing application of 
the refractometer for technied and analytical pur- 
poses, the Ckimmittee holds the opinion that it is 
desirable to secure uniform practice as far ^ pos- 
sible in regard to the temperature at which 
fractometric measurements are made. Since the 
risk of imperfect thermal control increases with 
the difference between the working temperature 
end the air temperature, it is clearly desirable, to 
chouse for the general working temi^ratare a pomt 
VlOc* takeift aa 


tion by the refractometer not only ofeugar in solu- 
tion, Wt also of other dwsolvea substance, such 
as dycerol and alcohol. This choice would also have 
the advantage that it is the tomDeratoe at whi^ 
most refractometers are standardised. In ttte 
opinion of the Committee the tomperature of 25 
proposed by the Intornational Conference held at 
Paris in 1910 is too high. , 

The temperature of 20° obviously cannot be taken 
as a universal standard in ref ractome trie practice, 
for, on the one hand, fats cannot ^ 
ordinary temperatures, and, on the other hana, tne 
air temperatures in tropical countries W 
generally be above 20° C. The Committee recognises 
the exceptional circumstances of these two ews 
and considers, in view especially of the practw 
already widely adopted, that 40° C. is the bwt 
standard temperature for the refractometnc in- 
vestigation of fats, and that refractometnc 
measurements in tropical countries should be maue 
as far as possible at 28° C. . 

The Committee, while expressing its view as 
above, recognises that nothing like uniformity in 
refractometric practice can possibly be 8«cu^ 
unless the question has been thoroughly consider 
by a much more representative body, preferably 
iAternational in character. The Committee would 
urge, therefore, that the Committee of the I^ndon 
Section, supposing it to approve generally of the 
present report, should initiate a movement tor tne 
standardisation of refractometric practice. The 
question would no doubt lie brought primarily to 
the notice of the Council of the Society of Chemical 

Industry. t n nun;*. 

Members of Committee: Prof. J. C. 
(Chairman), Pr. T. M. Lowry Messrs. E. K. 
Bolton, A. R. Ling. T. Macara, J. 8. G. Thomas j 
H. Main (Secretary). 


Gommunicalions. 

NOTK ON THR DR-AR8RNTCATTON OT SUL- 
PHURIC ACID BY HYDROGEN SULPHIDE. 

BY T. B. MOORE. 

According to the published intormation, the 
strength of sulphuric acid submitted to de-arsem- 
cation by hydrogen sulphide must not exce^ 
110°Tw (64*26% H,SOJ, and »» 
much less than this, down to 100^ Tw. (69 74 
HaSO,). The experiments described m this paper 
were undertaken at a time when the demand for 
‘^rsenio-free C.O.V, was very large and when all 
unnecessary concentration had to be avoided on 
account of shortage of plant, to find out whether 
more concentrated acid, Particula^rly Glover toweT 
acid of about 147° Tw. (80% H,SO,) could be de- 
arsenicated without prohibitive loss of sulphuric 

acid by reduction. x x Xxxm 

The experiments were carried out yb© “m- 
perature of the laboratory. sulphi^ at 

the rate of one bubble a second was passed throng 
200 grms. of the acid under examination, and th^ 
proiRict filtered through uBbestos in three seP"**® 
portions: -(1) Without «ny 

with hydrogen sulphide passing through 
liquid while filtering, and (3) without 
after the liquid and precipitated 
had remained together for one or t#q 
In de-araenicatlng arsmcal C.O.Y. ^ 

Ag,0., Q iir. 



acid 91*8%; (3) that if filtration from the 
arsenic tnsulphide is carried out immediately after 
thej)recipitution the arsenic content is 2 to 3 parts 
per million, but tnat the arsenic content is 
higher the longer the filtration is delayed; and 
(4) that if hydrogen sulphide is passed through 
the liquid during filtration the arsenic content faHs 
to less than 1 part AsaO, per million. Further, 
under the conditions last ^ mentioned, the acid 
coming through the filter is perfectly clear, but 
soon becomes cloudy owing to the precipitation of 
sulphur, which shows that the rate of oxidation 
of hydrogen sulphide by strong sulphuric acid is 
not large enough to prevent the accumulation in 
solution of an appreciable quantity of the gas. 

With arsenical C.O.V. diluted to contain 
approximately 80% of sulphuric acid it was found: 
(1) That the rate of reduction of the sulphuric 
acid is quite small (Original acid contained 79*7% 
H-SO^. After one hour’s treatment with hydrogen 
sulphide, the acid contained 79*4% H.SO^. After two 
hours’ treatment it contained 77*8% HjSOJ; (2) 
that acid filtered immediately after one hour’s treat- 
ment contained 1 part per million, and the 

d^rsenic content was not diminished by passing 
hydrogen sulphide during filtration; (3) that when 
filtration was delayed for days the arsenic content 
had risen only to 1*5 parts As^O, per million. Two 
days after the acid has been filtered it still smells 
of hydrogen sulphide, which shows that the rate 
of reaction between hydrogen sulphide and 80% 
sulphuric acid is small. 

The behaviour of 70% acid resembles that of 80%, 
the chief differences being that (1) de-arsenication is 
slightly more rapid, (2) filtration of the arsenic 
trisulphide may be delayed several days without 
any serious increase of the arsenic content, and 
(3) there is even less reduction of sulphuric acid. 

’ Finally, an experiment with Glover tower acid 
of unusually high arsenic content was carried out, 
in which hydrogen sulphide Mn fine bubbles was 
passed through 500 grnis. of the acid contained in 
a bottle fixed on a shaking machine. One hour’s 
treatment with hydrogen sulphide proved insuffi- 
cient for this acid^ and in a second experiment 
treatment was continued for hours. Part of the 
product was filtered immediately and part after 
two days. The results of analysis were: — 

After standing 
two days. 
771% 

None 

2 parts In 10*. 
None 

These figures need some comment, for as they 
stand they give the impre.ssion that there is no loss 
of sulphuric acid. The following calculation shews 
that de-arsenication should actually cause an 
increase of the sulphuric acid content. The re- 
actions proceeding are: — 

NA+H^=H,04 2N0+S; 

As,0, +3H.S = A 8,8, +3H,0 ; 

A8,0, + 5H,S = A8,8, 4- 5H,0 + 28 . 

Thus, apart from absorption of water from the 
atmosphere and from reduction of sulphuric acid, 
100 grms. of the original acid containing 

77-1 gyms. H,S 04 \ ( 771 grras. H 5 ,S 04 

should give, 
with HjS 



Before 

After Irnmedlato 


treatment. 

filtration. 

11,804 

77-1% 

77-1% 

N.O, 

0'18 

None 

A»,0, 

0-29 

Between 0-6 and 



1 part In 10*. 

A»*0, 

1-58 

None 


018 

0*20 

1-58 

20-86 


NaO, 

A8j|0| 

AsjO 

HaO 


005 

0-08 

0-63 

20-85 


H,0 


f.e., 100 grins, of acid should become 98'71 grms.. 
alter d^arsenication, so that the strex^th of the 
sulphuric acid in the de-arsenicated product should 

, it was f ouo4 t<^ 
t^ore Is apparent loss of VB% of 


acid originally present. This figure cannot be 
taken as accurate, for absorption of water may 
have occurred, and, further, it is not possible in 
small experiments to estimate the yield of de- 
arsonicat^ acid at all exactly. But it can be taken 
that the loss of sulphuric acid by reduction is less 
than 1*3% of the original sulphuric acid. The loss 
could certainly be diminished by (a) using a more 
efficient apparatus for mixing the gas with the 
acid, (h) stopping the treatment before the de- 
arsenication had gone so far as the point reached 
in the experiment, and (c) using a Glover tower 
acid of more liormal arsenic content, for all these 
conditions would diminish the duration of treat- 
ment. 

From these experiments it is clear that for prac- 
tically complete de-arsenication of acid of any 
strength up to 95% the only essential condition 
is that the acid after treatment must contain dis- 
solved hydrogen sulphide, and so long as this con- 
dition is fulfilled the acid can stand in contact with 
the arsenious sulphide without any serious increase 
of arsenic content. As soon as the hydrogen sul- 
phide has been destro^^ed the acid takes up arsenic 
again at a rate depending upon its strength. 

E. Schmidt (Arch. Pharm., 1917, 255, 45) states 
that although water, alcohol, and dilute solutions 
of hydrochloric acid cause appreciable decomposi- 
tion of arsenious sulphide, such decomposition is 
prevented by the presence of small quantities of 
hydrogen sulphide. The above experiments show 
that hydrogen sulphide has a similar effect, even 
in the presence of strong sulphuric acid. 

Royal Holloway College 

(University of London). 


THE EFFECT OF COOLING BURNER GASES 
ON THE CATALYTIC ACTION OF PLATINUM 
IN SULPHURIC ACID CONTACT PLANTS. 

BY P. PAREISH, A.I.O. 

In a recent contribution bearing the above title 
(this J., May 31, 1919, 133 t), by 8. T. T. Geary, 
the author shows an intelligent appreciation of the 
theoretical principles and considerations under- 
lying the union of sulphur dioxide and oxygen in 
the presence of a platinum catalyst, as well as the 
conditions regulating equilibrium. Consideration 
of the contribution suggests that the author started 
out with the intention of proving a studied theo- 
retical factor calculated to promote increased 
efficiency of conversion, and it would be ungenerous 
to suggest that he had failed to afford adequate 
proof. The value of the investigation would have 
been enhanced had the author furnished evidence 
or data to support the statement that “ the condi- 
tions on both units were the same with the excep- 
tion of the exit temperatures ” during the 
investigation period. 

Several factors affect efficient conversion, e.o., 
(1) Maintenance of a specific content of SO, in the 
gases entering the converter. (2) Uniformity of the 
SO, content of the gases. (3) The presence or 
absence of inhibiting substances. (4) The presence 
of or freedom from sulphuric acid mist. (6) Main- 
tenance of a uniform inlet temperature to the first 
platinum layer. (6) Velocity of the reaction ; in 
other words, the intensivi^, or otherwise, of the 
operation of the plant. Having regard to these 
factors, it is to imagined that the aesirability of 
correlating and incorporating data on such points, " 
along with the particulars embodi^ in me coxi« 
tribution, would have occurred to tiie author as 
q^ious. It is not unreasonable to assume, in the 
absence of data to the contrary, tbat other oontrL- 
bntoj^ oaixsee, operating conourrently wi^ ^ 
condition of control on^ined^ tainM to 


; 






" In support of the above view, the writer ventures 
to direct attention to the chart (reproduced below) 
showing plottings of various t^perature condi- 
tions, eto., taken on an oleum plant at the works 
of which he has charge. 

Mr. Geary’s results demonstrate that maximum 
conversion is attained when an exit temjporature of 
470® 0. is maintained. According to the author’s 
experience in the working of a Grillo plant, 
maximum conversion (94*75%) is attained when a 
temperature of 426° C. is maintained. A tempera- 
ture of 460° 0. results in decreased efficiency (viz. 
92*7%). In the latter case, however, inhibiting 
substances — chlorine or chlorine compounds — due 
to the presence of sodium chloride in the sulphur, 
were operating slightly but continuously, render- 
ing the maintenance of uniform temperatures at 
the inlets to the various layers next to impossible. 

Evidently the plant with which Mr. Gear^ was 
connected when he carried out the investigation in 
question was a Mannheim .ty^, where the con- 
verter is somewhat obsolete in design. 

The converters provided in connection with most 
Grillo oleum plants are arranged in such a way 
that the incoming SOa etc. ^ases ascend an 
external tortuous annulus, in which such gases are 
preheat^ by the SO, etc. gases descending the 
internal part of the converter. In order to facili- 
tate the maintenance of a definite outlet tempera- 
ture, it is possible to by-pass the prehe^iter and to 
introduce a certain percentage of cold SO, etc. 
gases direct to the inlet of the converter. 


OOMPOSTTION OF RECTIFIED PETROLEUM 
SPIRIT FROM TOLUOL-PETROLEUM SPIRIT 
RUNNINGS OP ASIATIC PETROLEUM. 


BY H. O. KVAN8. 


The object of this investigation was to determine 
the approximate composition of the petroleum spirit 
in the toluol-petroleum spirit runnings from Asiatic 
petroleum. For this purpose the distillation was 
conducted in three stages in three types of 


approx., throughout ite length, except for a short 
I plug of iron-wire gauze at the foot of the column 
j to prevent lead balls from passing down. Stage 3 : 

! A 75 cm. glass column similar to 2, but having 
' a copper-gauze plug 10 cm. in length at the foot of 
: the column and the remaining space occupied first 
i by 30 cm. of small steel balls about 2 mm. in dia- 
I meter and then 35 cm. of larger steel balls of 
; about 4 mm. diameter. In each stage the distiller 
I tion was regulated by suitable lagging so as to 
take place at a constant rate not exceeding 7 c.c. 

; per min. in columns 1 and 2, and 4 c.c, per min, 
in column 3. 

It was found that the fractionating power of the 
! column employed in Stage 3 considerably exceeded 
I that of the other two types. The following' record 
i of a test on 500 c.c. of the original rectified petro- 


leuin spirit will serve 

to 

illustrate 

this : — 


Column 2. 

C/olmnn 

Tomp., *0. 

100-101 

c.c 

per 1® C. 

16 

c.o.^r 

101—102 


14 

47 

102—103 


66 

66 

103—106 


20 

28 

106—110 


12 

6 

110—112 


10 

2 

112—114 


14 

11 

114—116 


24 

12 

116—116 


34 

12 

116—118 


56 

56 

118—120 


40 

46 


I It will be observed tliat in column 2 the inter- 
I mediate runnings (106° — 116°) were approximately 

■ 24% of the total volume employed, whereas in 
j column 3 these were reduced to 12% of the total. 

If this result could be obtained on direct distilla- 
I tion of the original rectified petroleum spirit in 

■ one stage only, there is good reason to suppose a 
I fairly complete fractionation to occur when the 

two columns are employed in succession. 

This process was maintained constantly for a 

■ period of eight hours per day for upwards of three 
I weeks, and the proportion between the two main 
1 fractions remained practically constant. The 

column employed in each stage is indicated by the 
I number of lines in the diagram, thus III represents 
i column 3. 


Scheme of fractionation process. 

lloctiQod petroleum spirit. 

(1000 c.c.) 





variations affecting the fourth decimal 
occurred* This variation was not due to expert 
mental error, as it was found possible to wp^t 
any deternaination with certainty to the rourtn 
figure. . , • j. £ j. 

Rectified petroleum spirit thus consists or two 
main fractions, the first distilling over between 
100° C. and 102° C. and constituting 60% of the 
whole, and the second between 119° and 121° C., 
forming 40% of the whole. It was found impos- 
sible to separate either of these main fractions 
farther into their constituents, no indication of 
fractionation being observed even with most care- 
ful distillation. The specific gravity and boiling 
point range of thfis first fraction approximated to 
those pf normal heptane and hexahydrotoluene, 
and this fraction may be regarded as a mixture of 
these two hydrocarbons. Similarly the second frac- 
tion may be regarded as a mixture of normal 
octane and hexahydroxylenes (o, m, and p). 

The boiling points of these four constituents are 
variously given as follows: — Normal heptane, 97° 
— 100‘5° C. ; hexahydrotoluene, 101° — 103°; normal 
octane 121° — 125*5°; hexahydroxylene, m (70%) 

119*5°— 121°; 0 (10%), 126°; p (20%), 120°. 

The specific gravities finally selected for the four 
constituents, after an exhaustive examination of 
existing literature, and corrected to 15*5°/ 15*5° C. 
in each case, were as follows: — Normal heptane, 
0*68800 (Thorpe, J. Chem. Soc., 1880, 37, 215; 
Francis and Young, J. Chem. Soc., 1898, 73, 921). 
Hexahydrotoluene, 0*77330 (Sabatier, Comptes 
rend., 1901, 132. 1254—1257: Kijner, J. Russ. Phys. 
Chem. Soc., 31, 1035). Normal octane, 0*70648 
(Thorpe, J. Chem. Soc., 1880, 37, 217), -Hexahydro- 
xylene (70% m, 20% p, 10% o), 0*77797 (Sabatier, 
loc. cit.; Markownikow, Ber., 30, 1213). 

The observed sp. gr. of the fraction 100° — 
102° C. was 0*7559, and that of the fraction 119° — 
121° was 0*7407. 

Assuming that no contraction occurs on mixing 
the respective paraffins and naphthenes, these sp. 
grs. would indicate the following compositions: — 
Fraction^ 100° — 102° : n-Heptane 20*4, hexa- 
hydrotoluene 79*6%. Fraction. 119° — 121°: n- 
Octone 52*3, hexahydroxylene 47*7%. Thus, tak- 
ing the first fraction to be 60% of the original 
petroleum spirit and the second fraction 40%. the 
composition for the original rectified petroleum 
spirit would be: — n-Heptane 12*2, hexahydro- 
toluene 47*8, n-octane 20*9, hexahydroxylene 19*1%. 

In the above analysis the constituents boiling 
below 100° C. and above 123° C. are included in 
the respective fractions, but os the amount of these 
in no case exceeded 2% of the total, it is impro- 
bable that lower and higher homologues were pre- 
sent ill any appreciable quantities. 

As a check on the above results the sp. gr. of a 
mixture of these four constituents in the above 
^ proportions was worked out. Theoretically, assum- 
ing the sp. grs. of the separate constituents as 
given above, this mixture would have the sp. gr. 
0*7498. Actually the sp. gr. of the original recti- 
fied petroleum spirit at 15*5°/ 16*5° is 0*7493. This 
result would appear to justify the assumption that 
no contraction occurs on mixing paraffins and 
naphthenes. 


THE ESTIMATION OP PARAFFINS AND 
XJN8ATURATED COMPOUNDS IN COM- 
MERCIAL TOLUOLS. 

BT H. O. HVAN8. 

EstliiMitiMi of Paraans. 

In an ininaotigaiion t^nd a method of Mi 
aeoumtdly and rap^^ tlie amount of 
' in ' 




toluols two proi^hasea were tried, via;, tlm eulp&m^ 
tion method and the spedfle gravity method. 

Sidphonation method. 

The first experiments were carried out with acids 
ranging from 20% oleum to 97% sulphuric acid. No 
special amount of acid and toluol, or fixed^ ratio 
between the two, was maintained. The results ob- 
tained for paraffins as percentage of toluol wew 
accordingly quite inconsistent. Moreover, with 
oleum of 20%, 9%, and 4% free SO,, no coherent 
results could be obtained even with fixed ratios and 
similar periods of shaking and standing. It is very 
difficult when using oleum to govern the reaction 
temperature. The use of oleum was therefore 
abandoned and 99%, 98%, or 97% sulphuric acid 

tried. - j r 

The measuring apparatus employed consisted of a 
350 c.c. separating funnel, the neck of which was 
fitted with a graduated tube reading to 0*01 c.c., 
and communicating, through a length of pressure 
tubing attached to the run-off tube, with a mercury 
reservoir, such as a nitrometer bulb. The reaction 
mixture can thus be displaced upwards, on opening 
the tap of the funnel, until the paraffins occupy a 
portion of the graduated tube. When cold^ the 
volume of paraffins can be read off with precision. 
This form of apparatus also possesses the advantage 
that the paraffins can be brought down again into 
the separating funnel and agitated with more acid 
in order to ascertain whether sulphonation has been 
complete or not. 

Consistent results were obtained with 99% and 
98% sulphuric acid, employing a fixed ratio of acid 
to toluene and keeping all the conditions constant 
as far as possible; 97% acid was of little use. as in 
many cases, even after repeated and prolonged 
shaking, the sulphonation was incomplete. 

The 98% acid gives complete sulphonation in 
15 mins., using 3 vols. of acid to 1 of toluol and 
agitating gently by hand in such a manner that the 
vessel does not become uncomfortably warm. 
Accordingly 98% sulphuric acid (prepared by add- 
ing 100 grms. of 20% oleum to 400 grins, of concen- 
trated sulphuric acid, 96*4% HgSO,) was adopted 
for all experiments. 

The exact conditions for sulphonation as em- 
ployed for the synthetic mixtures, and therefore to 
be followed in dealing with ordinary samples, were 
as follows : — Approx. 50 c.c. of toluol was measured 
accurately (within 0*5 c.c. of the stated quantity) 
by pouring it slowly upon 150 c.c. of 98% sulphuric 
acid contained in a 250 c.c. stoppered and graduated 
cylinder. The cylinder was then shaken gently until 
fairly warm (not more than 45° C.), occasionally 
releasing the pressure. After standing for about 
5 mins., it was shaken vigorously for 3 or 4 mins, 
to complete the sulphonation. The contents were 
then transferred to the measuring apparatus, the 
last drops rinsed in with 50 c.c. of sulphuric acid, 
and the graduated tube replaced. The mixture was 
then displaced upwards by means of the mercury 
in the reservoir until its surface occupied the neck 
of the separating funnel, and allowed to remain so 
until quite cold (from 2—3 hrs., depending on ex- 
ternal conditions). The paraffins were then dis- 
placed upwards into the graduated tube and read 
off after standing a few minutes. The volume of 
paraffins was calculated as a percentage of the 
toluol taken, a correction of 0*60% being added to 
allow for solubility (see below). 

If no separation of paraffins occurs, a known 
amount of paraffin may be added before sulphond- 
ting, or the sample may be mixed in suitable pro- 
pomons with another sample of known paraffin 
content. 

■ The reaction mixture from numerous sul^onwr 



of W separations poured into 

one^foxtrih or its Yolnme of water in lar^e 
por(^ain basins. Crystals of ' p-toluenesulphonic 
acid (together with the sulphonio ifoids of benzene^ 
tylene. and thiotolenes if present^ separated j these 
were orained free from mother-liquor and washed 
with a little concentrated sulphuric acid. About 
1000 grms. of crystals was heated with an equal 
weight of concentrated sulphuric acid to 120° 0. 
Steam was then passed in and the temperature 
allowed to rise to 190° C., during which time a 
considerable yield (70 — 100 c.c.) of toluene, nearly 
pure, distilled over. The oil in tho distillate was 
separated and washed with 10% soda solution 
several times, and then with with distilled water. 
The pure spirit was dried over calcium chloride and 
distilled. The boiling-point was 110‘2°— 110‘4° C. 
and the si. gr. at 16*6° 0. 0-87137— 0-87142. The 
accepted ngure for pure toluene at 15-5° /15-5° C. 
appears tto oe 0*87193 (Beilstein). The toluene thus 
obtained shows tho indophenine reaction with 
isatin. but is sufficiently pure for the purposes re- 
quirea here, apd should be practically free from 
paraffins. 

The paraffins obtained from the above sulphona- 
tions by separation, and after further treatment 
with 4 % oleum, washing, and drying, distilled over 
completely between 117° and 125° C., chiefly at 
121° C. About 100 c.c. Avas obtained, of sp. gr. 
0*73539 at 15-5° C. A sample obtained previously 
gave 0*7423 at 15-5° C., but the former is an average 
value. 

A number of synthetic mixtures were made of the 
almost pure toluene and pure paraffin spirit in 
order to estimate the correction for solubility of the 
latter in the reaction mixture after sulphonation, 
with the following results : — 


No. of 
test. 

% ParalTlns 
present. 

% Paraffins ! 
recorded. 

CoiTectlon 

necessary. 

1 

0-700 

0-10 

O-CO 

2 

l-OOO 

0-40 

i 0-60 

3 

1000 

0-44 

i 0-56 

4 

2-000 ' 

1-40 

0-60 

5 

2-000 

1-35 

0-66 

6 

1-960 

1-38 

0-58 


2-000 

1-40 

0-60 

8 1 

2-040 

2-34 

0-60 

0 

8-000 

2-40 

0-60 

10 

8-020 

3-80 

0-62 

11 

4-000 

1 

4-28 

0-62 
Mean 0-60 


Specific gravity method. 

All specific gravities were obtained by means of a 
very small pyknometer of about 2 c.c. capacity. 
The advantages of this apparatus are great accuracy 
and speed or adjustment and no loss on expansion 
when weighing. The liquid also rapidly assumes 
the temperature of the bath in which it is placed to 
come to the standard temperature, 15’5° 0. 

The portion of the toluol unaffected by 98% sul- 
phuric acid was considered to be the paraffins 
for the purpose of the present work. It would of 
course include naphthenes and possibly a trace of 
carbon bisulphide, but for all practical purposes 
may be re^rded as ** paraffins.’’ The sp. of 
these paraffins (aggregate samples obtained from 
many different specimens of toluol) was 0*73589. It 
would be useless to employ this figure, however, in 
calculating the percentage of paraffin in the mix- 
ture. The amount of paraffins so calculated is in- 
variably too high, since other stibstiinoes are 
pment with lower specific gravities than pure 
toluene, which also tend to lower the sp; gr* oi the 
toluol. Aj ^ amount of these iphstoces 

waa Jound to he d^[>eii^ut oA 

' 


selves should be multiplied jn order to estimate the 
total lowering of the sp^ifio gravitv associated with 
the presence of a given Quantity of paraffins. As a 
mean of 20 determinations it was found that to 
obtain the correct lowering of the sp. gr. due to 
knoAvii araohnts of paraffins present, it was neces- 
sary to multiply the sp. gr. of paraffins given above 
by 0*970. In other words, for the purposes of 
calculation, the sp. gr. of paraffins must be re- 
garded .as 0*73539x0*979 = 0*7208 (see note below). 
Thus, in one sample of sp. gr. 0*86920, the actual 
amount of paraffins present (found by sulphona- 
tion method) was 1*480% ; tho amount calculated 
from sp. gr. 0*73539 was 1*631%, while that calcu- 
lated tiom the sp. gr. corrected as "shown was 
T470%. This gives a very fair agreement for 
paraffins calculated and observed. In the acoeiu- 
panying table of results (see beloAv) it will be notio^ 
that in six cases out of twenty there is e<jually good, 
agreement (even for toluol containing as much aa 
4*9% of paraffins). The remaining 14 cases fall 
within the limits of experimental error, and the 
average of all the 20 cases calculated agrees within 
0*007% with the average amount of paraffin actually 
present. 

It would thus appear that in commercial tolnols 
the presence of 1% of paraffins by vol. is associated 
with a lowering of sp. gr. amounting to 0*00161, 
wliereas in a synthetic mixture with pure toluene 
and 1 % of the same paraffins, the lowering of sp. gr. 
is only 0*00136. 

Comparison table of % of paraffin recorded in 

toluol by the sulphonation and sp. gr. methods. 




Paraffins calculated from 




sp. RTS. I 

Paraffins 

No. of 

16-5^/l6-5*C. 



present by 

test. 

Uncorrected. 

Corrected. 

suiphons,- 
tion method. 




% 

% 

% 

1 

0-86939 

1-491 

1-343 

1-863 

2 

0-86900 

1-712 

1-541 

1-720 

3 

0-86933 . 

1-538 

1-386 

1-600 

4 

0-86824 

2-339 

2-103 

2-300 

6 

0-86902 

1-766 

1-590 

1-800 

6 

0-86920 

1-631 

1-470 

1-480 

7 

0-86920 

1-631 

1-470 

1-520 

8 

0-87124 

0132 

0-119 

0-020 

9 

0-80868 

2092 

1-879 

1-980 

10 

0-86885 

1-890 

1-700 

1-560 

11 

0-86980 

1-190 

1-072 

0-860 

12 

0-86998 

1-068 

0954 

1-060 

13 

0-80692 

3-810 

2-980 

2-680 

14 

0-86848 

2-161 

1 046 

1-720 

15 

0-80800 

2-516 

2-263 

2-160 

16 

0-86945 

1-448 

1-304 

1-820 

17 

0-86909 

1-712 

1-542 

1-640 

18 

0-86816 

2-398 

2160 

2-240 

10 

0-8G391 

6-620 

4-975 

4-900 

20 

0-86826 

2-822 

2-092 

2-120 


Mean 

1 992 

1 1-804 

1-797 


Note. — ^To understand the full significance of this 
“ assumed speoifio ^avity ” for the paraffins, viz, : 
0-7208, the connection between it and the specific 
gravities of toluene, unsaturated compounds, and 
paraffins was worked out in the following manner 
Let Stf Su» and Sp be the sp. grs. of toluene, unsatu- 
rated compounds, and paraffins respectively. Also 
Pp and Pu the p>orcentagos by volume of paraffins* and 
unsaturated compounds rospeo lively. 

Then if we imagine a eingle liquid impurity, apv^* 
Sx» which, if present in commercial toluol to the extenit ’ 
Pp, would depress the sp. gr. by the same amowit 
as the two existing impurities combined, we get 
the calculated sp. gr. of the mixture s-— 
[(lOO-PplSt+FpB^-f^lOO, 




4o4t 




£!qu|kting these quantitite we get : — 

Sx-Sp-(St-Su) Pu/Pp. 

It wotild thus appear that, knowing Sx to be 0*7208 
from these experiments, we have only to find another 
equation involving Su and Pu in order to arrive at 
the sp. gr, and percentage by volume of the unsatu* 
rated compounds. 

For the completion of this work see later. 

The average amount of paraffins was thus 
1*797% by volume, and the greatest error by the 
specinc gravity method was 0'300%. In order to 
obtain even this degree of accuracy it is necessary 
to know the sp. gr. within 0*00046 of the true value, 
this being the error in sp. gr. corresponding to 
0*300% of paraffins. Further, since the sp. gr. 
changes by 0*00095 per 1° C., this amount of error 
will be introduced if the temperature exceeds the 
standard 16*5° C. by as much as 0*6° C. It there- 
fore becomes obvious that unless very special pre- 
cautions are taken in the sp. gr. determination, the 
latter is of no use whatever in determining the 
paraffin content of toluols. 

The figures given in the following table show 
that the sp. gr. of a mixture of paraffins and toluene 
(almost pure) can be calculated from the separate 
sp. gre. of the constituents for small quantities of 
paraffins present : — 


No. of 

1 

' % Paraflliia in 

test. 

mixture. 

1 

1 1-00 

2 

2-00 

8 

3-00 


Sp. gr. 
calculated. 


0-87007 
0- 86870 
0-86748 


Sp. gr. 
observed. 


0-87010 

0-86890 

0-86740 


The sp. gr. of paraffins employed in these tests 
was 0*74230 at 15*6° C., and that of the toluene 
0*87137. 

These results indicate that errors due to expan- 
sion on mixing paraffins and pure toluene are 
smaller than the experimental errors involved in 
determining the sp. grs. 

The two methods outlined above are both more 
rapid and more accurate than any previously sug- 
gested. These earlier methods have entailed long 
and careful distillations, either fractional or direct, 

“ cutting at certain specified temperatures (de- 
pending on the barometric pressure), and followed 
by the determination of the specific gravity of ono 
or more fractions so obtained. 

The sulphonation method has repeatedly been 
mentioned, without any correction for solubility; 
except in one case (Lunge and Keane; Tech. Meth. 
Chem. Anal., vol. ii. 799) in which the paraffins 
are recovered from the reaction mixture by dilution 
of the acid with an equal weight of ice, followed by 
boiling-out until 50 c.c. of water has distilled over 
in addition to the paraffins previously left in solu- i 
tion. For a quick method the last-named would be : 
ql little use, and it is doubtful whether an accurate j 
result could be obtained by it in any case. 

In the present method by sulphonation a different 
correction would be required for a different range 
of paraffin content, e.g., 6—10%, in the toluol. 
There is, however, only a slight tendency for the 
correction to change in the case of toluols contain- 
ing less than 6% of paraffins. This tendency appears 
to suggest a somewhat higher correction, possibly 
0*32—0*63% for a higher range such as 5—10% 
paraffin content. 

Eitimatioo of noMlnrated compounds. 

In ^tempting to find a reliable comparative 
method of estimating unsat nrated compounds, the 
following were tried:— • 

-W toluol for 3 ipii»v wiiJli 

of aciOi destroying the rematniiig neiinait^ 


potassium iodide and titrating the iodine liberated 
with If 1 10 thiosulphate. Although the test was 
carried out as jiearly as possible under standard 
conditions, it was found impossible to obtain con- 
sistent results. 

(2) Washing with R.O.V, and 90% sulphuric acid, 
with subsequent water and alkali washes. The 
diminution in volume as recorded in a 1(X) c.c. 
burette, however, was so small that accurate results 
could not be obtained. With R.O.V. a considerable 
amount of sulphonation occurs. An attempt to 
estimate the unsaturated compounds gravimetric- 
i ally by this method also proved fruitless owing to 
I the apparently insuperable difficulty in drying the 
I toluol again after washing. 

; (3) Titration with N [10 bromide-bromate solution 

: in presence of sulphuric acid (this proved to be the 
simplest and certainly most reliable method). 
10 c.c. of the sample was placed in a small stoppered 
bottle, and 20 c.c. of dilute sulphuric acid (1 : 6) 
added. The bromide-bromate solution (prepared by 
dissolving 9*9167 grms. of potassium bromide and 
2*7833 grms. of potassium bromate in distilled water 
and making up to one litre) was then run in until 
j after 5 mins, shaking the colour of bromine per- 
' sisted in the toluene layer. The sample was tlien 
j set aside for 10 mins., and if the colour still per- 
sisted was considered to be saturated, and the read- 
I ing of the burette taken. 

It was found that on an average 10 c.c. of toluol 
required 9*58 c.c. of the V/10 bromide-bromate 
solution. 

Paraffins were estimated by the sulphonation 
method described in the first part of this paper. 

From experiments on 22 samples of toluols from 
widely different sources the following data were 
obtained: — Average sp. gr. (15*5°/ 15*5° C.), 

0*868567 ; average paraffin content, 1*891% ; average 
sp. gr. of paraffins, 0*7354. Therefore, 8 in 9 ^ 
sp. gr. of pnre toluene at 15*5° C. is 0*8714£rit‘may 
be concluded that a mixture of toluene and 1*891 % 
of paraffins only would have a sp. gr. of 0*868848. 
The difference between this 0*868848 and the ob- 
served 8p. gr. of 0*868567, t c., 0*()00281, represents 
the lowering of sp. gr. due to unsaturated com- 
pounds present. 

Now, the lowering of sp. gr. of pure toluene due 
to 1*891% of paraffins of sp. gr. 0*7354 is given by 
0*87142 - 0*88^48 = 0*002572. 

The following equation therefore holds : — 

Lowering by paraffins ^0'002672 1*891 X 0*7364 

Lowering by unsaturated 0*00028 1 p X V ' 
compounds 

in which p = percentage of unsaturated compounds 
present, and srrsp. gr. of unsaturated compounds, 

A second equation involving p and s can be de- 
rived from the observed average sp. gr. of the 
toluol : — 

(100 - 1*891 -p)X 0*87142 + (1*891 X 0*7364) -f ps 
= 0*868667x100 

By solving these two equations for p and $: 
p = 0*2068% 

5=0*7378 

Tho second equation employed above is, in fact, 
the same equation as the one mentioned in the first 
part of this paper. 

The value of Sx can be ascertained now from the 
further work which has been done, including a rather 
wider rsmge of samples. 

Employing the above values for Su and Pu and the 
new averages for Sp and Pp (0*7364 and 1*891% 
respectively) we get , 

S, 


ro*7m 


= 0-7364 - ( 0-87142 - 0 - 7378 ) 
i& i« «zao% Mim« >8 ^ pravioiu ridue, 
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gs « i^aiukpf determining tih^ content of paraffins 
present from the obsenrea e(p. gr. of any toluol. 

^ The average absorption otNjlO bromide-bromate 
illation, under the standard conditions described, 
being known (see above), it follows that for every 
4 c.c. of bromide-bromate solution absorbed by a 
particular sample the amount of unaaturated com- 
pounds present =0*2008 +9*58 =0 021158%, and the 
corresponding lowering of the sp. gr. to be 
expected = 0*000281 + 9*58 = 0*0000293 . 

The amounts of unsaturated compounds present 
can be very easily and quickly estimated by this 
method ana a graph drawn to facilitate reading of 
results. 

The chief sources of error are (1) inaccuracy of 
sp. gr. determinations, (2) slight variations in the 
nature of unsaturated compounds or paraffins pre- 
sent. The error due to (1) would be far the creator, 
since a change in the temperature of 0‘2® C. intro- 
duces a change in sp. gr. equal to 0*00022. The fact 
that the results agree so closely goes to prove that 
the error due to (2) must, therefore, be entirely 
negligible. 

Examination of a large number of samples showed 
that no direct connection exist® between the amount 
of paraffins and unsaturated compounds, although 
in many cases a rough proportionality was found. 
This fact does not concern the present method of 
estimating unsaturated compounds. In the estima- 
tion of paraffins, however, the specific gravity 
method previously described can still only bo 
regarded as an approximation. In this, the merg- 
ing of the paraffins and unsaturated bodies into one 
single liquid impurity which, if present to the same 
extent as the paraffins only can be regarded as 
having a specific gravity of 6*7208, can only be said 
to be justified as an avemge computation. The 
amount of error would usually be less than 0*2% of 
the amount of toluol. 

Thus the retention of the sp. gr. method for 
estimation of paraffins is quite justified as a first 
approximation, but should be supported finally by 
a determination by the sulphonation method. 

The titration method for the estimation of un- 
saturated compounds, together with the sulphona- 
tion method for paraffine, completes the analysis of 
toluol. The amount of pure toluene can, of course, 
be arrived at by difference. 

By the aid of graphs provided for each experi- 
ment the amount of paraffins and unsaturated com- 
pounds can be estimated and read off in rather less 
than 3 hours from the receipt of sample. 

The actual time required in manipulation should 
not exceed 25 or 30 mins., and a large number of 
samples could be treated concurrently. 


DETERMINATION OF THE SOFTENING 

POINT OF ASPHALTUM AND OTHER 
PLASTIC SUBSTANCES. 

BY D. P. TWISS AND E. A. MURPHY. 

Substances of the asphaltum type are employed 
widely in chemical industry under various names, 
such as gilsonite, grahamite, pitch, elaterite, 
albertite, bitumen, mineral rubber,” and “ hydro- 
carbon,” and as the differences in chemical com- 
position are relatively slight, physical tests become 
of^rrespondinglv greater importance. 

The absence of any definite point of fusion 
renders all the so-called melting-point methods of 
examination really methods for tne comparison of 
J^wdency to soften with rise of temperature. 
Probably the method most commonly applied is 
that or G. Krfimer and 0. Sarnow, in which a wre 
or^e bituminous material in a dass tube Ib sub- 
mitted ^ the pressure of a 4rop of meronj^ 

weight and the temperature is mmmi at 


material ; details of other well-known methods have 
been given recently by L. M. Proctor (Ohem. Met, 
Eng., 1919, 21, 81). The Kramer-Samow method 
is probably the most satisfactory, but poseesses 
some disadvantages; for the intr^uction into the 
tube the bituminous material has to be rendered 
fluid by heat and the subsequent shrinkage during 
cooling causes an uncertainty as to the actuw 
dimensions of the resulting bituminous core; the 
i mercury and the bituminous material fall into the 
; surrounding heating bath, and although this is not 
I serious as long as water is tho heating medium, 
it is obviously undesirable when, as occurs fre- 
quently, tho temperature of softening necessithtea 
the use of a leas volatile heating medium such as 
glycerin; the “ flowing” capacity of a bitumen is 
probably not represented entirely by the ease with 
which a core of tho material is forced from a 
cylindrical tube. 



; For the avoidance of the above disadvantages wq 
; hpe found tho arrangement represented ui the 
j diagram (figure 1) very convenient. The appa- 
j ratiis consists of a TJ-tube, M, one arm of which is 
I connected by capillary tubing with a gun-metal 
I tap, T. The central plug of this tap, which forms 
i the most important part of the apparatus, has a 



cpnical or tapered bore | inch in length gnd | and 
inch in diameter respectively at the ends; 
the bore terminated aleaeh fsOii W » flat groove 


oiipillary metal tube of the tap is connected with 
the glass capillary by means or a well sealed metal 
sleeve. 

To perform a test the sample of bituminous 
msterial and the clean plug of tap T are warmed in 
a steam oven for about 10 minutes so that the 
material becomes somewhat plastic;, a piece of the 
softened material is then pressed into the wider 
end of the boro of the warm tap plug, as expedi- 
tiously as possible, with a small spatula, until the 
bore is filled throughout and a little extrudes from 
the other end ; the tap plug is then allowed to cool 
and the excess of material removed carefully so as 
to leave the exposed surfaces of the material flush 
with the metal at the end of the bore. The plug 
is then refitted into its seating in the barrel, being 
previously lubricated if necessary with a smear of 
gl 3 ^cerin ; from the principle of the test it is essen- 
tial that the narrower end of the bore should face 
downwards and be directly above the free opening 
of the barrel of the tap. Sufficient mercury is 
present in the U-tiibe to reach approximately to 
the equator of the bulb, A, when the pressure is 
the same in each limb. Air is then forced gently 
through the tan^ S, until the U-tube, acting as a 
manometer, indicates an excess internal pressure 
of li inches of mercury between the two limbs. The 
tap, S, is then closed, when, if the apparatus is 
properly fitted, the internal pressure remains con- 
stant. On warming the medium in the bath, 
with the usual precautions, a temperature is finally 
attained at which the air pressure is sufficient to j 
cause the complete extrusion of the core of bitu- 
minous material through the narrower end of the ; 
bore of the tap plug: the attainment of this tem- 
perature is indicated sharply by the sudden rise i 
of the level of the mercury above B, and the reading ; 
of the thermometer is recorded as the softening | 
point of the material. 

The flat grooves cut at the two ends of the i 
tapered bore of the plug of the tap, T, not only ; 
facilitate the filling of the bitumen ana enable a 
considerable degree of accuracy in fixing the length 
of the bituminous core, but also, at the narrower 
end, provide a convenient space to receive the 
extruded bitumen so that the subseque^nf removal 
of the plug from the barrel is possible without 
difficulty. 

The bulbs, A (diameter approximately li in.) and 
B (diameter approximately f in.), are so arranged 
that any expansion of the air enclosed between T 
and B, due to heat received from the bath despite 
the interposed screen, causes no appreciable altera- 
tion in the difference between the mercury levels. 
The pressure, therefore, is practically constant 
until the extrusion of the bitumen at the end of 
the determination. For a second test it is merely 
necessary to remove the plug of tap, T, and to clean 
it with a camel-hair brush (or a piece of filter paper) 
moistened with carbon bisulphide: the apparatus 
can therefore be k^’pt fitted up ready for immediate 
use. Any gradual discoloration of tho heating 
medium is of no consequence to tho performance of 


tlM tott. wiuMcte of tin top, S ^ 
fftoilitaieB the trahsfemoe of heat 
core of bwimen and 8o<^uoes the * otim 
temperature behind that record^ ^7 
I mometer. For the heating medium in the bath^ 
! glycerin is generally convenient. As the com- 
mercial products of the asphalt type have generally 
been already well mixed when in a fluid condition, 
the smallness of tthe sample tested is not detri- 
mental. 

The results obtained with the apparatus 
described above are generalfy higher than those 
obtained with the Kramer-Sarnow method, and the 
essential difference betAveen the two methods of test- 
ing the softening is reflected in the fact that, 
although both methods give concordant results, we 
have found the difference between the results or the 
two methods for various materials to range from 
5° to 30° G. 

In the following table is given the range of the 
readings obtained with various commercial samples 
which wore tested repeatedly with the described 
apparatus and by the Kramer-Sarnow method j the 
first four samples were probably of gilsonite, whilst 
the fifth was of a coal-tar pitch. 


Softening points. 

Sample. ^ —— 

Above extrusion Kr&mor-Sarnow 

method. method. 

1. 165“— 157“ C. 138“— 140“ C 

2. 145“— 147“ C. 127“— 129“ C. 

3. 146“— 147“ 0. 124“— 126“ 0. 

4. 179“— 181“ C. 148“— 150“ C. 

5. 94“— 95“ C. 87“— 88“ 0. 


It is evident that the apparatus which we have 
described above will also be of very considerable 
utility for the comparison of the softening points of 
other materials, such as guttapercha, balata, etc., 
which exhibit a similar gradual softening when 
heated. Tho relative behaviour of various grades 
of guttapercha and balata towards heat is of great 
importance for some purposes. On account of 
the lack of adhesion between glass and gutta the 
Kramer-Sarnow method is not satisfactorily applic- 
able, whereas our experiments using the inethod 
described above have given clear indication of its 
trustAvorthiness for this additional purpose. The 
significance of the test is manifest from the fact 
that although consistent results are obtainable with 
various commercial samples, the softening temper- 
ature observed ranged from 101° C., for a sample 
of washed raw balata, to 190° C., for a commercial 
sample of so-called “pure gutta.” It is essential, 
however, that the portions used for the test shoula 
previously be rendered air-free and dry. In making 
these experiments the same “head” of mercury 
Avas used as was mentioned earlier for asphalt 
materials, but in the comparative examination of 
balatas or guttas it might bo advisable in some 
cases to apply a greater pressure. 



London Section. 

Meetiny held at Burlinyton House on Dec, 1, 1919. 


(Decmiiber }t« 


MH. JULIAN L. BAKER IN THE CHAIR. 


THE INFLUENCE OF IMPUIUTIES IN LEAD 
ON ITS BEHAVIOUR WHEN HEATED WITH 
CONCENTRATED SULPHURIC ACID. 

BY C. E. BARR8; A.I.C. 

During the war many thousands of tons of lead 
(sheet, pipe, etc.) have been used for various pur- 
poses in the chemical industry. In view of this, 
and of the many different purposes for which lead 
of a suitable composition may be utilised, and in 
the absence of any special literature on the subject, 
it was thought that the results of the following 
investigation carri^ out some time ago by the 
author might prove useful to sulphuric acid manu- 
facturers and other users (of lead for dhemioal 
purposes. 

Two brands of lead, supplied jFor chemical use, 
proved to be very different in their power of resist- 
ance to the solvent action of concentrated sulphuric 
acid. When a small portion of each was heated 
with concentrated acid it was noticed that whilst 
one brand (A) was rapidly attacked by the acid at 
about 260° C., the other (B) resisted the attack until 
a temperature of 296° C. was reached. A chemical 
analysis of each brand gave the following results : — 
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Lead alone (A) 


Do. 

plus 0-2% 

ooppef . 

Do. 

Do. 

bismuth 

Do. 

Do. 

arieaio 

Do. 

Do. 

antimony 

DO, 

Do. 

sloe 

Do. 

Do. 

tin 

Uo, 

-Do. 

dlvor 



filamoth . . 

SUver . . 

Araenic . . 

Antimony 
Icon 

Manganese 
Zinc 

Lead (by difference) 

It will readily be seen from the above that the 
impurity which differs most is the copper, and a 
further series of tests made on lead from various 
sources showed that those in which copper was the 
predominating impurity were most resistant when 
heated with sulphuric acid. The following are two 
typical examples : — 


Blsmith 

SUver 

Areeuio 
Aaiilmony 

Iron 

Maiiganoee 

Zino 

Lead (by difference) 

AttaoKed by sulphuric acid 
(i.e. a<;tion vigorous) at 

Lead of tho same composition as that shown in 
analysis **A.” was then alloyed separately with 
approximately 0*2% of each of the fwlowing 
Rietals : —Copper, bismuth, arsenic, antimony, zinc, 
tin, and silver, and also with tellurium and sulphur. 
Small portions of each were then heated with con- 
centrated sulphuric acid with the results tabulated 
below ; — 

Action vteorous 
22^C. 
315 « 

186* 

220 ’ 

200 * 

4.. 




rise from the metal or alloy. The final temperature, 

action rigorous^” was noted when excessive 
frothing of the acid took place, and althou^ 
heat was removed at this point it was noticed with 
those metals or alloys attacxed at the lower temper^ 
ture that the action still continued very vigorously 
for some time afterwards, whilst with the copper 
and tellurium alloys the action soon ceased when 
the heat was removed. 

The metal was heated with the concentrated acid 
ill a beaker on a small asbestos mat protected froip 
draughts, tho vessel being covered with a piece of 
thin sheet lead having a hole in the centre. The 
thermometer, suspended hy means of a cork, wils 
passed through the sheet lead so that the bulo was 
quite close to the metal or alloy under treatment. 

It seems fairly obvious from these experiments 
that a small percentage of copper acts beneftciallyi 
and makes the lead more resistant to the solvent 
action of the acid. 

Subsequent researeh into the matter has shown 
that by subjecting tho lead to refining heat treat* 
ment in order still further to eliminate impurities 
it is possible to obtain a metal which wilt resist 
attack up to 280° C. In other words, an increase 
in the purity of the lead renders it more resistant 
to attack by acid. It has, however, been found 
I desirable in most cases to add a small percentage of 
' copper (0*02 — 0*05%) to ensure obtaining the maxi- 
mum resistance. 

In conclusion my thanks are due to Messrs. Locke, 
Lancaster and W. W. and R. Johnson and Sons, in 
whose laboratory some portion of this work was 
done, and also to Mr. H. C. Lancaster for much 
useful guidance, and to Messrs. Daniel C. Griffith 
and Co., in whose laboratories the final operations 
were completed. 

Discussion. 

Mr. 11. M. Ridge asked whether the author could 
account for the fact that lead containing bismuth or 
silver generally suffered more rapid attack at 
higher temperatures than lead which was practically 
free from those metals. He considered that these 
two elements played an important part in the 
chemical attack of lead. Tho metals for which the 
author had given figures were dissimilar: one con- 
tained 0*021% of copper and the other only 0*002%, 
and, of course, their behaviour was not by any 
means identical. 

Mr. H. W. Rowell said it was usual to demand 
Pattinsonised lead for work in sulphuric acid plants, 
and the main difference between this lead and tho 
lead for which figures were given by the author was 
in tho zinc content. A small percentage of zinc 
would cause a muqj^ more rapid action of sulphuric 
acid on lead than any other impurity. It did not 
appear that the silver content w as deleterious, be- 
cause Pattinsonised lead usually contained more 
silver. The author’s results were comparable with 
the case of concentrated sulphuric acid heated in a 
lead pan. Ho thought that load containing a large 
amount of copper in a sulphuric chamber where tho 
acid was comparatively weak would not last so long 
as a chamber made of pure lead. The purer the 
lead was the longer it would last, particularly in: 
chamber work, and suitable lead could be made by 
tho Parkes process. 

Mr. Lancaster pointed out that if more ttoft 
0*2% of copper were introduced into (^urejead ii 
gave rise to commercial difficulties. He oould Jiht 
agree with Mr. Ridge’s remarks with regard th the 
effect of silver; he thought that othur authi^iitiea 
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content of silver was an indication of good re- j 
lining of the lead, and in this respect there was i 
something in his remark, but, given two specimens i 
of lead of equal purity, silver undoubtedly had a i 
protective action against the effects of strong siil- j 
phuric acid at high temperatures. One reason why ! 
Pattinsonised lead was popular was because it in- ; 
variably contained a much larger i)ercentago of : 
copper than lead produced by the Purkes process, 
for the reason that in extracting silver from 
lead bullion zinc was added and had a greater 
affinity for the copper than any other metal. Jt 
was, nevertheless, a mistake, as the author had 
said, to assume that because the lead was Parkes 
lead it was bad for chemical chambers, or equally 
to assume that because the lead had been made by I 
the Pattiiison or Rozan process it was suitable for s 
chemical chambers. The science of the metal w^ 
very much better understood than it had been in 
the past, and the manufacturers of sheet lead were ; 
producing lead to-day containing only a small trace 
of copper, which would stand up to — 315° C. in , 

strong sulphuric acid. 'J'herc was little doubt in 
his mind that the purer the lead the more it would 
resist the action of acid, and there was equally little , 
doubt, too, that copper acted as a “ dope ” against ; 
certain impurities. This statement was borne out ^ 
fully by experiments which ho bad made in pro- ; 
ducing electrolytic lead, i.c., a product of 99-908 % j 
purity that would withstand the action of sulphuric ' 
acid without any addition of copper up to fully j 
310° C. I 

The Author, in reply, said tliat the analyses and ; 
tests which ho had given in the paper were not the j 
only ones that had been made; they were merely | 
typical examples. Many others had 1)ccn carried j 
out in which the compositions, with the exception ! 
of the eopiKjr contents, were very similar, | 
but always with live ,samc difforenco in the i 
power of resisting acid. With regard to Mr. j 
Rowell’s remarks concerning the Pattinson process i 
versus the Parkes process, that had l)een so in the | 
past, but lead made by the Parkes proces.s was now j 
subjected to a trcatuu'ut which puriticnl it still fur- ; 
ther and so rendered it equal to Pattinsenised lead, i 
and on that imint he thought that those who ' 
stipulated for Pattiiisonised lead were mistaken. 
Subse<(Ueiit investigation bad also shown that this ; 
purification treatment still further eliminatefl the ; 
zinc. In some processes in which, perhaps, the lead j 
had to Ik? handled more dra.stically it was necessary I 
to have a le^id which was liarder. In that ease it 
was hardened with antimony, and, of course, the 
same high temperatures wore not applied. (/)pfK*r , 
was not necessary if the lead was very pure, but the 
addition of 0‘0‘2 — 005/{ of copper gave greater | 
security against attack by acid, j 
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THE ESTIMATION OF p-PHENVJ.ENE- , 

DIAMINE. ' 

UV T. t'ALLAN, M.8C., FH.D., AND JAB. A. ItUSBKLL ' 
HENDERSON, D.SC. 

The usual methods of estimating monoamines and ! 
^R-diamines, the titration or the former with 
sodium nitrite in acid solution Jp form a^diasonium | 



compound, and the titration of the latter by means 
of a standard solution of a diazo compound such as 
diazobenzene, p-nitrodiazobenzene, or diazo-w- 
xylene, cannot be applied to p-diaminea. The fol- 
lowing methods have previously been suggested for 
the determination ofp-phenylenediamine. Walther’e 
methotl (Erfahrmigen eines Betrkhdeiter) depends 
on the oxidation of the p-plienylencdiamine in pre- 
sence of aniline by titration with potassium bi- 
chromate to form an indamine. The method gives 
fairly accurate results, but has the serious defect 
that oxidation is readily alFected by changes of 
temperature, dilution, speed of addition of bi- 
chromate, etc., and also that the aniline itself is 
slowly oxidised. 

Meldola and Evans (Proc. Chem. Soc., 1889, 5, 

1 15) proposed to determine the ammonia evolved on 
oxidising p-phenylenediaminc with bichromate. 

Green and Johnson (Ber., 1913, 46, 3772) showed 
that when p-phenylenediamine was oxidised with 
lead peroxide in sulphuric acid solution and the 
excess of lead peroxide destroyed Avith oxalic acid, 
the resulting benzoquinone determined by adding, 
potassium iodide and titrating with N(10 sodium 
thiosulphate solution, Avas equivalent in three 
experiments to 95‘5%. 95‘2%, and 95'4% of the 
p-plienyleiiediamine taken, about 5% of the diamine 
l>eing apparently destroy^ by further oxidation. 

Heidusvhka and Goldstein (Arch. Pharin., 1916, 
254, 584 “ 625) devised a method based on the con- 
version of p-phenylenediainine into benzoquinone 
diehloroimide, C^H^NCI),, by the action of a solu- 
tion of (alcium hypochlorite, a reaction first dis- 
coAcred by Krause (Bor., 187J), 12, 49), Avho shoAved 
al.so that the quinone diehloroimide formed could bo 
estimated by reduction Avith stannous chloride. 
Heiduschka and Goldstein found that 93 — 95% of 
the p-phonylenediamino is precipitated as benzo- 
quinone diehloroimide. Corrc'ctions duo to incom- 
plete precipitation and to the solubility of the pro- 
duct in alcohol must, hoAvever, be applied. 

Having occasion to make a considerable number 
of analyses of p-i)hcnylenediamino generally in 
a(|ueoiiH solution, the authors consider(‘d the 
methmls mentioned to be unsuitable and sought for 
other methods. 

The first method tried depends on the foriiiatiou 
of the diacetyl derivative, Avhich is practically in- 
soluble ill waU'r. The results obtained depended 
largely on tlio relative amounts of acetic anhydride 
and sodium acetate employed. The most con- 
cordant results were obtained by using only a slight 
excess of acetic anhydride together with a large 
excess of sodium acetate and neutralising the solu- 
tion exactly Avith dilute caustic soda before filter- 
ing; even by this procedure, however, the results 
were consistently low, varying from 95‘97% to 
96’64% of the amount of pure ji-phenyleuediamine 
takpn. 

A few experiments Avere made using benzoyl 
ehloride in an endeuAKiur to prepare the dibenzoyl 
derivative quantitatively, but these indicated that 
tlie method afforded no likelihood of success. 
Effroiit (Bor., 1904, 37, 4290—4296) devised 'a 
method of estimating ammonia, amines, etc., 
based on oxidation with calcium hypochlorite 
followed by addition of excess of sodium arsenite 
and titration with standard iodine solution, using 
standi as indicator. This method, applied to |i- 
pheiiyloiicdiamine gave verv promising results in 
onr hands. Jt depends, like the meth^ of 
Heiduschka and Goldstein, on the formation of 
lienzoquinono diehloroimide. The resufts obtained 
Avere, however, consistently low both in the case of 
p-phenyleneddamine and hydrolysed p-amino- 
acetanilide, only 90% to 05% of the amount of p- 
phenylenediamine actually present being found. 
The end-point using starch was very indistTuoti and 
it was difficult to obtain concordant results. 



‘ It ww observed, ^W6v«r, that if godium car- 
bonate be wployed in place of sodium hydroxide 
the precipitate of benzoc^uinone dicbloroimide is 
formed very rapidly, precipitation being complete 
in two or three minutes. It was found further 
that the dichloroimide had no action whatever on 
staroh-'iodide test-papers in alkaline solution, and 
this was made the ba.^is of a method which was 
. found to be extremely rapid and to give very 
accurate results. On the addition of p-phonyl- 
enediamine to a solution of hypochlorite contain- 
ing sodium carbonate, the amount of hypochlorite 
(or available chlorine) removed from the solution is 
pro]>ortionate to tlie ainoufit of p-pheiiylenc- 
diam'ine present in acfcordance with the equation : 

C«H,(NH,),-|-6Cl-C„H,(NCl),+4HCl, 
the amount of available chlorine so removed being 
readily determined by nu'an.s of olandard sodium 
arson ite solution. 

Tlio following melliod of procedure was found 
to be most suitable. A stock of solution 
of sodium hypochlorite is proparod by diluting 
about 50 c.c. of commercial Ffslium bypochlorito 
solution I'ontaining about 12 15% of avail- 

able chlorine to 1(K)0 c.c., and 50 c.c. of this 
solution is accurately titrated with NfXO sodium 
arsenite, using starch-iodide paper as indicator. 
100 c.c. of the hypochlorite solution is diluted with 
about an equal volume of eold water, about 1 grin, 
of sodium carbonate is added, and 10 c.c. of the 
solution to be determined, containing about 2 — 
6% p-phcnylencdiamino dissolved in slight excess 
of hydrochloric acid, is added slowly, with stirring. 
The mixture should then give a strong reaction with 
starch-iodide paper, otherwise the experiment must 
be repeated, using either less p-phenylenediarninc 
solution or a larger amount of hypochlorite solution. 
On tlie addition of the p-phenylenediamine solu- 
tion the benzoquinone dichloroimide is rapidly pre- 
cipitated as an almost white substance. The turbid 
solution is then titrated, without filtration, with 
N jlO sodium arsenite solution, using starch-iodide 
paper as external indicator, the end-point being 
very sharply indicated by the disappearance 
of the blue colour on spotting out on to the 
indicator paper. At the end of the titration 
the solution should still be distinctly alkaline. 
The total time of the titration is only a few' minutes. 
The difference in the volume of iV/10 arsenite 
solution required for tlie titration of the sodium 
hypochlorite itself and for the solution of hypo- 
chlorite plus diamine is equivalent to the amount 
of active chlorine removed from tlie solution as 
benzoquinone dichloroimide, each c.c. of NflO 
arsenite solution corresponding therefore to 0*0018 
grm. of p-phenylenediamine. 

Tory concordant results are readily obtained by 
this method; thus a sample of freshly distilled 
7 >-phenylenediamine of rn.pt. 142°, which was pro- 
bably not quite pure, gave 90*45%, 99*57%, 99*67%, 
and 99*42% in experiments made by different 
workers and using solutions of hypochlorite of 
varying strength. 

As a check on the method a sample of p-amino- 
ocetanilide was carefully recrystallised froiu water 
and the product titrated in acid solution against 
a carefully-standardised solution of sodium nitrite, 
using starch-iodide papers as indicator. After two 
crystallisations the product tested 99*55% by this 
method. A weighed amount of the substance was 
then hydrolysed by boiling with dilute hydrochloric 
acid and the resulting solution of p-phenylene- 
diamine titrated by the method described, sufficient 
sodium carbonate being added to neutralise the acid 
employed for the hydrolysis. Calculating from the 
amount pf diamine found, the strength of the 
Mminoaeetaiuiide einployed woe #60% and 
#50% to consecutive « compared 

' iritb ,, 


The method further can be utilised for the deter- 
mination of p-riitraniline, which readily yields 
p-phenyleiiediamine on reduction. A pure sample 
of n-nitraniline. m.pt. 147° C., prepared by recry- 
stallisation of the commercial article from alcohol, 
on titration in acid solution with N 12 sodium 
nitrite .sohiiion tested 100%. 1*7500 grm. was 

reduced to p-phenyleiiediamine by the cautions 
addition of zinc dust and dilute hydrochloric acid, 
the solution filtered from excess of zinc dust, etc., 
almost imutralised with sodium carbonate and'limdd 
up bo 500 c.c. 50 c.c. of the reduced solution was 
atldid to 50 c.c. of a sodium hypochlorite solution 
which had boon previously found to be equivalent 
to 110*6 c.c. of A// 10 sodium arsenite and to which 
5 grins, of soilium carbonate had been added, and 
the solution titrated with A^/10 arsenite, the pre- 
cipitated zim; carlionate being neglected. In three 
consecutive exiieriiiicnts ;VV65 c.c., iVl'60 c.c., and 
6I‘60 c.c. of A 7 IO arsenite were required to com- 
bine with the exce.ss of hypochlorite, henee chlorine 
tspiivalent bo 760 c.c. of Nj 10 arsonibe had been 
alworbed, equivalent to 0‘l.‘k>8 grin, of p-phenyjeno- 
(liainine or 0 17471 grm. of p-nitraniliiie, or 99*9%. 
The method of analysis uscil for /^-[ihenylenediainine 
was tried also w ith napldhylene-1 . 4-diainine. This 
substance w^us prepared in the form of liydrocldoride 
by diazoti.sing snlphanilic acid, coupling with 
a-naphthylainine, and reducing the azo dyestuff 
with Rociium snlphide according to the method 
described by A, Cohenzl (Chem.-Zeit., 1915, 39, 
859-860). 

As in the case of p-phenylenediamine, a qninono 
dichloroimide wa.s readily precipitated, but, unlike 
the former diamine, the results obtained were some- 
whub lo\y, be'ing only 98% to 99% of the naphthyl- 
enediamine taken. This is most probably due to 
the dichloroimide derived from iiaphthylenediamine 
being slightly soluble. As is stated later, the 
the methcxl fails whore the chloroimide is solnble. 

This method of analysis has been further extended 
to p-aminodiphenylamine. It was fcnind that this 
snhstanoe also reacicHl quantitatively with hypo- 
chlorite in. alkaline solution according to the 
equation — 

NH,C„H.NH.CJ1,+4C1 CIN:(VT,:N.CJI, l 3HC1,- 
each molecule cjf p-aminodiphenylamine requiring 
4 atoms of chlorine to form a monochloroimide. The 
method of analysis is precisely the same as for 
p-phcnylenediamine except that it is necessary to 
use a considerable excess of sodium carbonate. A 
sample of pure distilled p-aminodiphenylaraine 
testeni by this method gave 99*9% , 99*7% , and 99*9% . 

The intrcxluction of a sulphonic group into the 
molecide was found, in all cases tried, to cause the 
resulting chloroimide to he largely or completely 
soluble, and in all such ca.ses the inetho<i as described 
for phenylenediamino fails. Thus it was found that 
p-phenylenediamine-o-snl phonic acid and iiaph- 
I thylene-1.4-diamirtesuIphonic acid and suhstaui'e.? 
such as p-aminophcnol, all of whiih give soluble 
chloroim'ides, cannot be analysed by our method. 

Pow'ell (Analyst, 1919, 44 , 22 — 2o) has recently 
published a method for the analysis of such sub- 
stances as p-aminophenol which give soluble chloro- 
imides, which depends on the reaction between 
sodium hypochlorite and the p-compound in acid 
solution. An excess of sodium hypochlorite is added 
to the 2 >-substituted compound in acid solution and 
the solution then briskly aerated to drive off all 
chlorine not combined as quinono chloroimide, the 
chlorine in the latter lx?ing then determined by 
adding potassium iodide and titrating with N [10 
sodium thiosulphate. This method in our hands 
also gave very satisfaetory results^ with p-amino- 
phenol, but applied to p-phenylenediamine gave low 
result, end*poinifc being vory indeffnito. It was- 
Ant PPwellV 
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and naphthylene-l. 4-diamine, which are technically 
important, and with whicn the method above 
described for p-phenylenediamine fails owing to the 
solubility of the chloroimidcs, but our experiments 
in this direction have so far only yielded moderately 
Batififnctory results. 

Finally," we Jiiay mention that the method 
described for p-phenylenedinmine can also bo 
appliotl to p-diamincs of tho nature of benzidine. 
Fxperiments in these directions are at present in 
progress. 

In conclusion we desire to express our thanks to 
Messrs. Tho British Dyestuflfa Corporation (Black- 
ley), in whose^ Ontrnl Analytical La})oratory the 
work was carried out, for permission to publish the 
results of this investigation. 

Dibcitssion. 

Dr. J. J. Bloch enquired what happened when 
an ortho-diamine was pre.sent. 

Dr. Craig asked what would be the effect of using 
hypohromite instead of hypochlorite. 

Mr. HRYWOon asked whether researeh had been 
made with respect to Die curious colour reactions 
which took place. 

Dr. Callan, in reply, said ho was not yet able to 
state what would he the efl’ect of the proftenoe of 
ortho-diamines. Experiments on this point were, 
however, in progress. Hypohromite had not been 
tried; it would probably act similarly to hypo- 
chlorite. With regard to colour reactions, in the 
space of about two minutes tho solution passed 
through a remarkable scries of colour changes, with 
the final precipitation of tho chloroiniidc ns a white 
substance providing a suflicient quantity of hypo- 
chlorite had been used. The quantity recommended 
was quite sulticient to give a white quinone- 
dichloroimide as a final product. No experiments 
had been made to ascertain the nature of tho inter- 
mediate substances, to the formation of which tho 
various colour changes were probably duo. 


THE ESTIMATION OF SULPHATES IN THE 
PRESENCE OF ORGANIC SUTiPHONIC ACIDS. 

nV T. CALLAN, M.SC., PH. I)., JAB. A. RUSSELL HENDBB- 
BON, n.BC., ANT) R. BARTON. 

The authors have had occasion to make a consider- 
able number of analyses of intermediates used in 
the manufacture of dyestuffs, which involved the 
determination of the amount of sulphate in pre- 
sence of various sulphonic acids. This sulphate 
arises from the excess of sulphuric acid used in the 
sulphonation of hydrocarbons, such as benzene, 
naphthalene, etc., a^ud their nitro, amino, and 
hydroxy derivatives, and is generally pre.sent as 
sodium" or calcium sulphate. We have been unable 
to find in the literature any special reference relat- 
ing to the e.stimation of sulphate in the presence of 
organic sulphonic acids; and as the estimation may 
probably be seriously affected by two distinct and 
opposing factors, viz., (1) the formation of sparingly 
soluble barium sulphonates which may be thrown 
down concomitantly with barium sulphate, and (2) 
the solubility of barium sulphate in solutions of 
sulphonic acids, we have investigated the problem 
of estimating sulphuric acid under such conditions. 
This waa the more necessary as the solubility of 
barium sulphate in concentrated solutions of organic 
sulphonic acids is generally regarded as being very 
appreciable. 

llie procedure adopted was first to study the con- 
ditions of precipitation of barium sulphate in dif- 
’‘^erent concentrations in presence of various sul- 
ihonic acids by means of barium chloride. Two 
distinct methods of precipitation were employed t— 

(1) Hot precipitation with a slight excess of 
barium chloride in the usual way^ (2) The cold 


precipitation or dilution method (Allen and Bishot^ ; 
8th Internat. Cong. Apnl. Chem.), in which barium# 
chloride solution is slowly added to the cold, faintly 
acid solution, considerably diluted. Allen and Bis^ 
hop recommend the use of a Gooch crucible with a 
layer of asbestos fibre as a filter; but we have found 
that filtration through a good filter paper is quite 
a.s rapid, and gives equally ^od resulis. Precipi- 
tating the sulphate as benzidine sulphate by the 
1 method suggested by Raschig (Z. anal. Chem., 1908, 
j 42, 617 and 818) was tried as an alternative method, 

I hut the objections surmised as being possible with 
barium sulphate were highly accentuated in this 
method, very sparingly soluble benzidine 8ulphonate.s 
being readily formed on tho one hand, whilst on 
the other hand benzidine sulphate was found to be 
appreciably soluble in solutions of many sulphonic 
acids. This method was therefore discarded after 
a few preliminary experiments. We may mention 
that instead of estimating tho precipitated benzi- 
dine sulphate by titration with standard alkali, it 
may be equally well determined by titration with 
standard nitrite solution. 

Finally we turned our attention to volumetric 
methods of estimating sulphates. Several such 
methods are to he found in the literature. Thus 
Roomer (Z. anal. Chem., 1910, 49. 49t>- 492) made 
use of standard solutions of b.arinm chloride and 
potassium bichromate, the excess of bichromate 
lieing eslimnled by titration with ferrous sulphate 
or iodmnetrienlly (of. North; Amer. .T. Pharm,, 
1914, 1 %, 219— 2oG). Repiton (Monit. Bciont., 1910, 
20, MS2 .881) uses a similar process, but determines 
the e.vce.'^s of chromate by means of a standard solu- 
tion of stannous chloride. Finch (Chem.-Zeit., 
1912, .'16, 782 — 78, ‘1) estimates sulphates by adding 
excess of standard lead acetate solution. Howdon 
(Chem. Nows, 1918, 117, 883) describes a volumetric 
method for estimating soluble sulphates based on 
their decomposition by barium carbonate. Van- 
steenherger and Bauzil (Ann. Chim. Anal., 1918, 
23, 210—214) add excess of standard barium chloride 
solution to an acidified solution of the sulphate, 
boil and filter. The excess of barium in the nitrate 
is precipitated as carbonate, which is then collected, 
washed, and titrated with standard acid in the 
presence of methyl orange. Rivett (Chem. News, 
1919, 1 18, 25.3 — 254) acts upon soluble sulphates with 
barium oxalate, and titrates tho soluble oxalate 
formed by means of potassium perm.-inganate. 

The method w'hich we have used is as follows : —A 
quantity of the substance containing equivalent to 
0’1,5 — 0’2 grm. of anhydrous sodium sulphate is dis- 
solved in water. If the solution is acid it is 
rendered faintly alkaline by the cautious addition 
of ammonia (containing a little calcium chloride to 
precipitate any carbonate, which is filtered off) and 
Imiled till tho escaping vapours mo longer turn red 
litmus blue. 20 c.c. of N/4 barium chloride is 
added, and the heating continued for a few 
minutes. Tho excess of barium chloride is then 
titrated with N ji potassium chromate, using starch- 
iodide paper as indicator, tho ond-point being 
determined by allowing a drop of the solution to 
fall on the test paper so that the barium chromate 
remains concentrated in one spot whilst the clear 
solution spreads around it. A drop of very dilute 
hydrochloric acid is then spotted on to the paper so 
that the acid runs into the clear rim of the first 
spot. A blue colour develops when excess of soluble 
chromate is present, due to the liberation of iodine 
and the action of this on the starch. The blue 
colour takes from ten to fifteen seconds to develop. 
An immediate production of a blue colour indicate 
that a considerable excess of chromate has been 
aided. The end-point may also be shown by the 
production of a green colour when a drop oi the 
solution is spotted ipto a spot of a freshly prepared 
solution of j^phenylenediamine ootttaliiing a crystal 
of aniline hydrochloride. The staroh-io^de paper 
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f6und to give a sharpor end*^oint| and in the j 
.experiments described this indicator has been used. l 
llie solutions of barium chloride and potassiujn i 
ehromate were standardised against one another ■ 
with the aid of this indicator, the potassium chrom- ! 
ate neing first standardised against NflO thiosul- i 
phate after adding potassium iodide, care being i 
taken to note that the tit re of the solution against j 
thiosulphate is based on the oxidising value which ' 
is proportionate to, but not identical with, the pre- ! 
cipitating value for barium salts. j 

From our results we conclude (1) that there is | 
little danger of barium sulphate being contaminated 1 
with co-precipitated barium sulphonates when pre- 
cipitated from solutions containing organic sul- 
phonic acids under the conditions generally em- 
ployed in analytical work. Naphthalene-jS-mono- 
Bulpbonic acid appears, however, to behave excep- 
tionally in this respect except when the dilution 
method of Allen and Bishop is employed. (2) That 
barium sulphate is not appreciably soluble in dilute i 
solutions of organic sulphonic acids. (3) That sul- ! 
phuric acid can be rapidly determined with con- j 
sidercble accuracy in such materials by the vohi- | 
metrii’ method above suggested. 

l^jj'perimenlaL — The .sulphonates chosen for this j 
investigation were such a.s could l>e easily obtained ; 
pure either by crystallisation or otheiwi.se. Many ' 
other sulphonates than those given as examples 
were used, and similar results wore obtained. None 
of the sulphonates used gave any precipitates with j 
barium chloride eitlier by the hot precipitation 
method or by the dilution method. i 

The sulphate used was pure sodium sulphate dis- ! 
solved ill distilled water to give a solution con- 
taining r07% of anhydrous sodium sulphate. This 
sulphate solution was carefully weighed out and 
not measured, so as to avoid errors due to 
pipetting. 

'I'ho following table shows the results obtained iw 


of the acids were very sparingly soluble in water. 
He had found it necessary to have a considerable 
dilution even with a hot precipitation, and fre- 
quently it was necessary to wash several times by 
decantation, using dilute hydrochloric acid. Ho 
agreed with Dr. Callan that there was very little 
adsorption of sulphonic acid and holding up of 
barium sulpliato by sulphonic acids. From the 
point of view of atomic weight determinations no 
doubt there wuis a slight influence, but from a prac- 
tical point of view one could get out 999% of 
the sulphuric acid added. 

Mr. J. R. Hannay asked if the method had been 
tried with respect to sniphonated complete dyes. 
He had in mind chiolly cases of colour lakes to a 
number of which perhaps the method would not ho 
applicable. It was important to know whether 
there were (classes of dyestuffs to which the methoil 
could bo applied, as many of them were dilutee! with 
sulphates. 

Dr. Callan, in reply, said that the fact that lake 
formations were possible with barium salts had been 
the reason why the experiments described in the 
paper had been instituted, as the co-precipitation of 
barium siilphonate with barium siilphate might ho 
likened to the formation of an ‘‘ invisible ” lake. 
Dyestuffs which formed such lakes with barium 
sulphate could not he analysed by the method 
described. In regard to Mr. Heywood’s enquiry, 
in all causes where any contamination of harium sul- 
phate w'as suspected both the ordinary method and 
the dilution method of Allen and Bishop could bo 
tried side by side, and any precipitation of barium 
sulphonato would then ho detected by the discrep- 
ancy between the rosuHs of the two methods. This 
difference had not been noticed in intermediates and 
derivatives of the benzene and naphthalene series 
as Mr. Hoy wood had observed in the anthraqmnono 
series. It was necessary to use a neutral potassium 
chromate solution, and although this could bo pre- 
pared from a standard solution of potassium bi- 
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acid. f). Nuplit.hlonic acid. E. Sulphaullic acid. F. NaphtliaIeno-2-8ulpUoDlc acid. 


this way, using mixtures of sodium sulphate and 
various sulphonic acids typical of ditferent classes 
of such substances 

In conclusion wo desire to express our thanks to 
Messrs. The British Dyestuffs Corporation (Black- 
ley), Limited, in whose Central Analytical Labora- 
tory the work was done, for permission to publish 
the results of this investigation. 

Discttsston. 

Dr. T. J. I. Craig said that he found it was a 
good plan to make potassium bichromate itself a 
standard, after purifying it by repeated crystal- 
lisation. 

Mr. Hey WOOD said that he had been called upon 
to estimate small quantities of sulphuric acid and 
sulphates in the presence of sulphonio acids of the 
antbraquinone series. He confirmed Dr. Callan’s 
resiiie in tho case of the anthraquinofie acids with 
the k%ht that the bariun^ ittfphonaiea 


chroinate, it was just as convenient to prepare a 
solution of neutral potassium chromate and stand- 
ardise this by any of the usual methods. 


Communication. 


' THE PRODUCTION OE NORMAU BUTYl. 

I AI/COHOL AND ACETONE BY FERMENTA- 
TION OF HORSE-CHESTNUTS. 

I BY AMOS GILL, B.SO., A.I.C. 

I 

{ It has been stated that unless horse-cheatnuU 
! are completely freed from husk it is impossible to 
carry through a successful fermentation by the 
n-butyl alcohol and acetone process (Henleyi Uiis 
J., 1919. 381 T). 

At H.M. Factory, King’s Lynn, a considerable 
, number of experiments were cerri^ QUh with horse- 
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chestnuts as a raw material, and successful fer- 
mentations were obtained, both in the laboratory 
and on the large scale. In the latter case a con- 
siderable amount of husk was removed, but at no 
time could the meal be said to be completely freed 
fr 9 m husk. 

Auld (this J., 1913, 173) gives the proportion 
of kernel to husk in fresh horse-cheHtnuts as 85*6% 
kernel to 14*6% husk. The chestnuts received 
varied considerably. In the properly-matured 
nuts this standard was reached, and in some cases 
the percentage of husk was no more than 12*5% ; 
but large numbers of immature nuts were receiv^ 
in which the percentage of husk was as high as 
25%. 

The outstanding features of most of the experi- 
ments on horse-chestnuts were: — (1) The long 
period for completion of fermentation ; (2) frothing 
both during fermentation and distillation ; (3) the 
unhealthy appearance of the ba(3teria. 

Probably all these are due to the presence of 
lesculin or ojsculic acid, a bitter, aaponin-like sub- 
stance which is present in horse-chestnuts 
(Rousset, Les Matieres Grasses, 1913, 6, 2980— -1 ; 
this J., 1913, 24.3). While a fermentation on maize 
mash can be completed in 30- 36 hours, the fer- 
mentations on horse-chestnut mash were rarely 
completed in less than 72 hours. This is explicable 
from the microscopical appearance of the b.acteria 
during fermentation on this modiurn. The bacteria 
were only faintly motile, and stained slides 
revealed the presence of chains of organisms, even 
as long as 50 hours after inoculation. This occur- 
rence of chain formation when the fermentation 
ought to be well advanced is a sure sign of sluggish- 
neas. The bacteria wore also inclined to bo swollen, 
and there was a tendency to early spore formation, 
showing that the medium was not suitable for 
their growth. 

The bitter principle may be removed by extrac- 
tion with ethyl alcohol or butyl alcohol, or by 
soaking overnight in water and bringing to the 
boil (Auld; this J., 1913, 173). The method of 
extracting with butyl alcohol was tried by the 
author on a laboratory scale. The extracted meal 
was quite sweet, and a mash made up from this 
meal fermented normally in less than 40 hours. 
The appearance of the bacteria was quite as good 
as on maize mashes. 

When a certain amount of husk was present 
better results were obtained by sterilising the mash 
at lower pressures than were customary with maize 
meal. The theory advanced in explanation of 
this wa.s that at higher pressures more tannin was 
obtained in solution, and this militated against 
the action of the organism. 

The results given below are taken as typical of 
many experiments, I’he chestnuts used in these 
fermentations contained kernels 87*5%, containing 
42% of moisture; husk 12*5”^, containing 36% of 
moisture. 


I Sernsli cdoner-S litres of 8% mash made from 
! dry kernel meat! Sterilised for 1 hour at 
! oressure, Inoculant, 3%. Incubation period » 
72 hours. Yield of mixed oil,* 61 c.c.==20‘3% on 
kernel meal. 

Kernels and hush . — The whole chestnuts were 
minced and dried at 45° — 50° C. 210 grms. of 
meal obtained by milling this (equivalent to 
184 grms. of dry kernels) made up to 3 litres of 
i mash. Sterilised for 1 hour at 10 lb. Inoculant, 
6%. Incubation period, 72 hours. Yield of mixed 
oil 44*5 c.c. = l7% on dry meal, or 19*4% on dry 
kernels. 

Kernels and husk plus malt . — 300 grms. meal 
(equal to 262*5 grms of dry kernels) as used in 
the last experiment v'as made np with water to 
3 litres. This was treated with 30 grms. of ground 
: malt lor II hours at 60° — 65° C. Sterilised for 
! 1 hour at 10 lb. pressure. Inoculant, 6%. Incu- 
bation period, 48 hours. Yield of mixed oil, 74 c.c. 
Deducting 7*5 c.c for malt, leaves 66*5 from che-st- 
! nut meal, which is equivalent to 17*7% on dry 
! meal, or 20*2% on dry kernels. 

Kernels and husk plus maize.-^\50 grms. of dried 
kernels and husk and 150 grms. of maize meal 
were mashed separately, boiled, and mixed. Tho 
whole was made np to 3 litres and sterilised for 
1 hour at 15 lb. pressure. Inoculant, 6%. Incu- 
bation period, 60 hours. Oil yield, 77 c.c. De- 
ducting 45 c.c. for maize, this leaves 32 c.c. from 
the chestnut meal, which is equivalent to 17*1% 
on the dry meal, or 19*5% on the dry kernels. 

The results show that fermentation is possible 
in the presence of the natural amount of husk. 
French workers claim to have effected successful 
fermentations on a large scale with tho natural 
amount of husk present, but in factory experi- 
ments at King’s Lynn we were not able to confirm 
this or our own laboratory results with the full 
amount of husk present. This waa due to the 
difficulties in the way of efficient sterilisation of 
largo quantities of mash. Higher pressures were 
used in order to effect more complete sterilisation, 
and as a result the final mash contained a large 
amount of bitter matter. Milling machinery which 
removed about 80% of tho husk was installed, and 
tho resulting meal was successfully fermented. 

For factory work the main pointe to be noted 
are: — The nuts should bo carefully picked, bad 
ones being thrown out. Drying should not be 
carried out above 70° C. As much of the husk as 
possible should bo removed. The presence of an 
excessive quantity of husk retards fermentation, 
and the husk itself produces no acetone or butyl 
alcohol. Saccharification of the starch with malt 
seems to be a distinct advantage. It is advisable 
to use a slightly larger amount of inoculant than 
in the case of maize mash. The yield of mixed oil 
from horse-chestnut meal is about 18—20%, com- 
pared with 24% from maize meal. 

• Mixed oil conalstfl of acetone and n-biityl alcohol In the pro* 
portion of 1 : 2. 
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Jdod mills for crushing ores and the like. K. P. 

Lund, Sulitjelma, Norway. Eng. Pat. 113,097, 

28.1.18. (Appl. 1640/18.) Int. Conv., 31.1.17. 

In a crushing mill of the type comprising 
a truncated conical drum, carrying loose crushing 
bars, the bars are also made of tnmcaUKl conical 
shape with the smaller ends turned in the direction 
of the flow of material through the mill. The 
heavy ends are thus utilised for crushing the large- 
sized ore fed into the mill. The bars tajKjr loss than 
the casing, the difference In taper being such that 
during the operation of the mill, the axes of the 
eriiahing bars, if projected, would meet approxi- 
mately at the apex of the conical casing.— C. A. K. 

Furnaces [; Rotary ]. A^ M. Aiibert, lUllan- 

court, France. Eng. Pat. 115,840, 3.5.18. (Appl. 

7473/18.) Int. Conv., 12.5.17. 

The tw'o parts of a rotating furnace which move 
relatively to one another are separated longi- 
tudinally by a comparatively large gap across which 
the flame passes without admixture of air from 
one part to the other. The flame may be observed 
through the gap and any liquefied material may 
escape without obstructing the relallve movement 
of the two parts. Tlie mouth of the part into which 
the flame passes across the gap may be made 
conical, or its section may be of larger diameter to 
ensure any required i)roi)orti()n of air being drawn 
in.—W. F. F. 

Furnaces. A. Smallwood, Tiondon. Eng. Pat. 

120,250, 2.11.17. (Appl. 15,074/17.) 

A FURNACE, a, heated by gaseous or liquid fuel, is 
provided with a number of Iransverse chambers, h, 
l:»elow it on both sides, and each chamlwr Is divided 
Into three compartments by vertical partitions, c, 
extending from tin* outer end nearly to the inner 
end as shown. The ports, e, receive the hot pro- 
ducts from Bunsen burners, and lead Into the 
central compartments of the chambers, ft. The hot 
gases then pass through the two side compartments 



of each chamber, ft, to the passages, /, and thence 
into the furnace, a. Secondary air Is supplied to 
the partly burnt gases by the passages, h, leading 
to the Inner ends of the chambers, ft. The waste 
gases from the furnace, 0, pass downwards by 
passages at one end Into the longitudinal dees, I, 
and thence from th^ further ends of into 


longitudinal flues, n, and finally back again through 
the flues, p, to the outlet. The secondary air in 
the pasages, ft, is thereby preheated. The tempera- 
ture in the furnace, a, may be regulated by provid- 
ing outlets communicating directly with the stack. 

— W. F. F. 

Furnaces. II. Batchelor, Boston, Mass., U.S.A. 

Eng. Pat. 120,522, 17.5.18. (Appl. 8285/15.) 

An air compressor driven by an electric motor 
delivers air to a reservoir and thence through a 
pipe In the top of the furnace. The pipe then 
branches into two parts which feed the preheated 
air to two rotary fans mounted on the same shaft, 
and carrying between them a rotary feeding device 
at the bottom of a hopper containing pow^dered fuel. 
The fuel is thus fed continuously Into a mixing 
chamber to which tlie air also passes, and the 
mixture then enters the bottom of the combustion 
chamber of the furnace. An adjustable friction 
device is provide<l on the shaft carrying the feeding 
device so as to vary its speed Jiiid consequently the 
proportions of fuel and air delivered. The device 
may be graduated to regulate the proportions 
according to the amount of carbon and hydrogen 
in the fuel. The mixture of fuel and air impinges 
on an incandescent mass of broken refractory 
material in the combustion chamber to ensure com- 
plete combustion.— W. F. F. 

Furnaces and other apparatus; Means for control- 
ling the temperature hi . N. II. Freeman, 

Chesham, Bucks. Eng. Pat. 120,590, 21.8.17. 
(Appl. 12,020/17.) 

An air vess(d in the furnace is connect(‘d to a vessel 
containing mercury so that tlie expansion of the air 
drives the mercury up a small tulie. This tube 
swivels on a horizontal trunnion in the mercury 
vessel, provided wdth openings so that the tube 
communicates w'ilh the mercury wdien at any angle 
to the vertical. The extent of movement of 
mercury along the tube, and consequently the sensi- 
tiveness of the instrument, is increased according 
as the angle of the tube to the horizontal 
diminishes. An adjustable wire is Inserted into 
the open end of the tube so that at a predetermined 
temiieratiire In the furnace the mercury makes 
contact with the wii’e and completes an electric 
circuit. The current o])erates a relay which con- 
trols a valve or damper in the gas supply pipe to the 
furnace.— W. F. F. 

Muffle furnaces. T. W. S. Hutchins, Middlewich, 
Cheshire. Eng. Pat. 120,633, 17.11.17. (Appl. 
16,965/17.) 

Six muffles are arranged in a circle around a gas 
producer. Valves arc provided so that each muffle 
chamber may be connected w’ith the adjacent 
chambers, or with a passage leading from the pro- 
ducer. Valves ar(» also i)rovided controlling air 
inlets to the imiffh* chambers and also outlets to 
the flue. One muffle at a time is o{X‘ried for dis- 
charging and recharging, ami the muffle chamber 
diametrically opposite is i)lacod in communication 
with the product'r. The air supply for this cham- 
ber passes through the tw’o muffle chambers on one 
side, the air va'lves and communicating valves 
being ojicned, so as to priiieat the air, and the hot 
burnt gasi's are pa.ssed through the two chambers 
on the other side, to the flue, to heat these cham- 
bers on the regem»ratlve principle. The connec- 
tions arc then adjusted so that an adjoining muffle 
may be dischargtKl and recharged, the opposite 
muffle heated, and the chambers on either side used 
for preheating the air and receiving the burnt gases 

respectively.— W.F.F. 
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Fire-proofing processes and compositions. S. A. 
Walton, London. Eng. Vtif. 120,421, 0.11.17. 
(Appl. 16,190/17.) 

The double borate i)recl])l(ated by mixing boiling 
Bolutlona of zinc and aluininiuni .sulphates with 
borax Is suspended in a colloidal medium, such as 
gelatin, in I lie proportion of 1 part of the double 
borate to 9 iiart.s of a hot gelatin solution contain- 
ing 4 oz. of gelatin and 12 oz. of ammonium 
chloride ikm* gallon, at 90° 0., and to 8 parts of Ihe 
finished solution 1 part of borax i.s preferably 
added. The resulting fiuid is applied In one or 
more coats as a lirejiroof glaze, for Instance, to 
the structures of aeroplanes.— ,1. F. It. 

Dehydrating; Apparatus for . M. F. Mangels- 

dorfl’. Union Hill, N..T.. U.S.A. Eng. Fal. 
120,501, 21.2.18. (Appl. ;ilM/18.) 

The material to b(' dried is fed into tli<» higher 
end of a cylinder kept; in aiiproximately uniform 
rotation and set with Its axis at a slight inclina- 
tion to the horizontal. A cairrent of hot air is 
introduced at the lower en<l of the cylinder. 
Tjongitudinal blades are attaclual to the inner sur- 
face of the cylinder and serve to .stir up the mass 
In its passag(‘ tlirough the cylindtu*. The longi- 
tudinal troughs into which the cylinder is divided 
by the blades are .subdivided into i>ockets by 
annular discs. Centrally within tlie cylinder is 
suspended a longitudinal struct ure similarly divided 
up by discs and blades, which rotates with the 
outer cylinder and .serv(‘s to break th(‘ fall of the 
material and to promote further agitation. The 
parts of this iniu j* meml)er are foriiK'd of wire 
cloth or perforated material. Dehydration is slow 
at first, so that materials siu h as vc'getables do not 
suffer rupture of tlie cell walls, and the cell con- 
tents are preserved uninjured. The d<‘hydrated 
material Is delivered through a shoot n(*ar the lower 
end of the cylinder on to a travelling Ix'lt. 

.T. S. O. T. 

Centrifugal dryer; Continuous . W. F. 

Downing, jun., St. Clair, and C. L. Weil, Port 
Iluron, Assignors to Diamond Crystal Salt Co., 
St. Clair, Mich, U.S. Pat. 1,2.59,727, 19.:j,1S. 
Appl., 22.(1.17. 


trtmgverse valve-controlled passages extending from 
the bottom upwards round the kiln, then over the 
material in the kiln, and downwards to the 
bottom off the kiln. Heating means are provided 
in the air passages.— W. F. F, 


Emulsifier and clarifier. ,1. W. Davies, Heading, 
Mass. TJ.S. Pat. 1,279,287, 17.9.18. Appl., 23.4.17. 
A ROTARY cylindrical chamber is provided with out- 
let passages in the containing wall, the outlet units 
exlendlng into the chamber, and taking the llQuor 
from i>olnts away from the ijcriphery of the cham- 
ber. The outlets arc provided with emulsifying 
noz/des and with deflecting plates to prevent direct 
flow of the liquhl into the nozzles.— C. A. K. 


ISepa rating suspended solids from ligiiids; Appa- 
ratus for . F. L. Waterman, Endicott, N.Y. 

U.S. Pat. 1,279,940, 24.9.18. Appl., 25.7.17. 

A RETicui.ATKi) luelal cylinder is i)rovided with re- 
inforcing bands which support it on grooved rollers 
.so that It can b(‘ rotated. The cylinder Is pro- 
vided inside witli longitudinal radial wings. The 
liquid separated from the material fed Into the 
cylinder e.scapes through the wall of the latter, 
and the solids are dl.scharged by a conveyor 
mounted on a carriage which travels on a fixed 
support extending into the cylinder. 


Evaporator. (J. H. Pcnj;imin, N(^w York. U.S. 

Pat. 1,280,(141, 8.10.18. Appl., 27.G.17. 

A ( AsixG is <llvidiHl into t wo superpo.sed chambers 
by a diaphragm, and each cbamlH'r contains a 
landing unit consisting of hoidzontnl headers con- 
nected by vertical tubc.s. Eacli heating unit l.s 
attached to a removable door at one side of the 
chamber so that it may b(‘ removed bodily, and 
tU(* heating units are connected in s(‘rl('s by external 
pilK'S. Each verti(‘nl tub<‘ Is flattened at inter\'als 
along its length, the flattenu'd portions being alter- 
nately at right angles to on(‘ another along the 
lengtii of tlie tube. — W. F. F. 


A DRUM Is mounted on a central, vertical, hollow 
shaft, which Is smspended from a spherical iK'aring 
so that the drum can rotate alx)ut its true cenfn? 
of gravity. The material is fed through o|>enings 
in the hollow shaft into the upper end of the drum; 
the S('pa rated liquid pas.ses through the T)ermeabk‘ 
Avail of the drum, and the solids are moved down- 
wards by a worm mounted on a sleeve encircling 
the shaft. The aj)parntus is suitable for drying 
KJilt and similar materials. 


Drying material; Apparatus for . P. K. 

Andrews. Era intree, Mass. Rei.s.siie 14, .528, 
8.10.18, of U.S. Pat, 1,2(58, .5.35. Ai)])l., 31.10.18. 

A CURRENT of air and the material to lx- dried juiss 
through a drying tunnel in opposite directions. 
The dried material is flnallv (Udivered into a 
chamber coramnnicating with the discharge end of 
the tunnel. By means of sprays and heating 
devices, the humidity and temperature of the air 
at various points of the tunnel are indcqxmdently 
controlled. By means of a fan tlH‘ i>ressure in the 
discharge chamber Is maintained approximately 
equal to that at the discharge <‘ml of the tunnel 

“ J. S. G. t! 


Tunnel-dryer, kj. it. iienjamiii, New York 
Pat. 1,280,642, 8.10.18. Appl., 8.1.18. 


The drying kiln is surrounded by a casing, and 
means are provided for circulating air through 


Conden.ser. .1, Bulir. Norwood. Ohio. U.S. Pat. 

I,280,(55t5, S.10.18. Appl., 9.1.15. 

A (X)Nr)ENSER coll Is coiilaiiK'd in a vessel through 
which a conlimious (‘urnmt of cooling medium is 
maintained. The coil surrounds a cinitral cham- 
ber out of communication both with the coil and 
Ihe outer vessed. Liquid is delivered into the 
central clnimber by a pipe reaching to the bottom, 
the exit pipe being at the top of the chamber. A 
numlxT of bailies are contained in the central 
cl)amlx*r and serve to ndain any sediment and to* 
make lx‘tt(‘r contact b(dvv(*cu the liquid and the 
si(l<‘s of the chamber.— J. S. G. T. 


(iravcl or other 'materials; Machine for washing 

. K. W. Dull, La Grange, III., Assignor to* 

The Raymond W. Dull Co., Chicago, 111. U.S. 
Pat. 1,280,(588, 8.10.18. Ai)pl., 18.9.14. 

The gravel or other material is fed In at one end 
of a horizontal rotating cylinder containing the 
wa.shing liquid, and means are provided on the 
cylinder to lift the material on to fixed shelves 
from which it ovei’flows on to a lower series of 
shelves and is thereby moved axially along the 
cylinder. The lower shelves are curried by a sup- 
port suspended fi*om the support of the upper 
shelves in such a way that the lower shelves may 
be moved axially to vary the rate at which the 
material is moved through the cylinder.— W. F. F. 
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Refrigeration apparatus. G. A. Kramer, New 

York, Assignor to The Frlgldor Corporation. 

U.S. Pat. 1,280,765, 8.10.18. Appl., 12.2.15. 

A REFRIGERATING appar 4 tus of the evaporation type 
comprises a refrigerating coil and a condenser, with 
a compressor to withdraw vapour from the re- 
frigerating coil and force it into tlie cond(‘nsi*r. 
The collecting receptacle of the condenser is con- 
nected, by a pii>e dipping into the liquid, to a 
chamber containing a float valve, and this chamber 
is connected to the refrigerator. The condensed 
liquid is thereby automatically transt(‘rred to the 
float-valve chamber, and heavy impurities ani re- 
tained in the collecting nx-optacle of the condenser. 
The compressor is mounted on a movable supimrt 
below the refrigerator, and a detachable connec- 
tion is provided between the compressor and the 
refrigerating eoll.—W. F. F. 


Refrigerating machines; Compression . II. 

Grasso and .T. Ilettschiiick, s’Hei togimbosch, Hol- 
land. Ger. Pat. 308,200, 13.10.15. 

IV order to lower the linal temperature in the 
compressor, a i)ortion of the refrigerating liquid 
is withdrawn from the circuit before expansion 
and introduced into the compression cylind(‘r, dur- 
ing the compression i)eriod, by means of a pump 
or the like interposed betwcHui the regulating valve 
and the condenser or after-cooler. 


CaS’drger. C. A. Pfanstiehl, Tlighliind Park, 111., 
Assignor to Pfanstiehl Co., Inc., North (Oijcago, 
111. U.S. Pat. 1,28],0(M, 8.10.18. Aj)pl., 24.7.16. 
The dryer comprises a long slender iron tubt* s(‘t 
vertically and containing calcium chiori<le. The 
gas enters near the lower end. The tulx^ is fur- 
nished with obseiwation windows, on<‘ at the bottom 
and one at the top, and a removable drip-pan is 
provided Ixdow the level of the gas inlet. 

—.1. S. G. T. 


Leaching process. l\ Meyer, Berlin- Jonannisthal. 
Ger. Pat. 308,285, 20.4.17. 

The material to be leached is brought in contact, 
in countercurrent, at different places in a circuit 
successively with the solvent and a washing liquid; 
the latter after use is added to the circulating 
solvent.— W. R. 8. 

Cooling tower. G. I’olltz, Breslau. Ger. Pat. 
.308,200, 22.1.15. 

IViTiiiN the lower are hori'/ontal series of inclined 
plates spaced apart and extending over the whole 
cross-section of tli(‘ tower. The lower ends of the 
plates are Ixmt upwards to form collecting gutters 
which, however, do not extend to the ends of the 
plates, so that comparatively wide gaps are left 
free for the nsctmding cuirent of air. Spaced a 
short <li.stance alMwe the surface of the plates are 
baflies to catch any nhoiinding water and direct 
it into th(‘ colle(‘ting gutUus. The upper portions 
of the plat.es an* pivferably more steeply inclined 
than the lower portions. 

Cooling apparatus [for air or gases]. E. .Teenlcke, 
Dorimund. Ger. Pat. 308,621, 14.11.17. 

Ant or other gas is cooled by means of a rotating 
drum proviilcd with spirals which form channels 
Ind ween the drum and a surrounding , air-tight casing 
for the i)as.sage of tin; gas. The drum has hollow 
axles for the introduction of the cooling water, and 
these may be of tin* same <liameter as the ilrura, 

! or may Ik* (constricted at either end to an extent 
(corresponding to the depth of the water to l)e kept 
in the drum for keeping Its walls wet. C. A. M. 


2s'on-con(lucting material. Kng. Pat. 120,691. HeC 
IX. 

Dry-kiln. TJ.S. Pat. 1,281,212. 8'cc IX. 


Dust collector. F. A. Wegner. Silver Creek, N.Y. 

U.S. Pat. l,281,2;w, S.10.18. Appl., 22.4.16. 

A DUST collector comprises a separating ehamh(‘r 
with inlet opening aiul diseliarge openings for dust 
and air. An auxiliary dust cliamher situat(xl ahovi* 
the R(q)ar<'iting ehamher is encloscKl williln a tubular 
guard, and a tube h'ad.s from the auxiliary cham- 
l^r to a point near the lower end of the .separating 
chamber. A portion of l.he aii* is returned by 
means of this tube from tlic auxiliary chamb(*r 1o 
the separating chamber, and is discharged in a 
downward direction. Tlio end of this (uIm^ is fur- 
nished with an extensible seetic^n,- .1. S. G. T. 


Extraction of sul).^tances ; Apparatus for the 

continuous . L. Melzer, Kgl. Weinberge, 

Bohemia. Ger. Pat. 305,910, 10.7.17. 

The extraction vessel proper consists of a cylinder 
mounted to rotate about a vertical axis and divided 
into compartments by radial partitions. Above and 
below the extraction vessel are fixed chambers, tlie 
lower one of which serves as a steam l)oil(*r. The 
joints between the cylinder and the flxed chamlK‘rs 
are sealed by cylindrical or conical rings, provided 
with passages so that in wrtaln positions the 
cylinder communicates with the upiKcr or lower 
flxed chamber. When the material in one of the 
compartments is completely extracted, the cylinder 
is rotated so that this compartment communicates 
with the lower chamber, and steam Is blown 
through the material. Whilst this compartment is 
being steamed, others may be filled or emptied, 
so that the operation of tlie apparatus is practically 
continuous. 


Desiccating apparatus. U.S. Put. 1,259,890. See 
XIXa. 


IIA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Ifrthanc and air: Inflammation of mixtures of 

in a closed vessel. K. V. Wheeler. Chem. Soc. 
Trans., 1918, 113, 840 — 859. 

Phe phenomena ussocinU'd with the inflammation 
)f iiiixtim‘s of methane and air have been 
‘xamined. The mixtures were contained in closed 
q)h(*ri(‘al ve.ssels lilK'd so as to i)ermlt of ignition 
It tile CKUitn*. (’omparative observations were made 
n vessels of about four and sixteen litres capacity 
i*(‘si)ectively, the i)rlncipal data obtained being the 
various pr(*s.sures developed, the rales of develop- 
[uent of pre.ssure, and the s{K*eds of propagation of 
flame. For mlxl.ures containing from 7-5 to 12*5% 
>f methane the maximum pressures rt*cord(^ were 
the same in the two vess(*ls, and in such mixtures 
the propagation of tlie flame apixuirs to follow regu- 
lar concentric spherical surface's In such manner 
that the flame reaches the walls of the ves^l 
dmultanoously at all points. In 
Inflammation of the mixture is complete before 
cooling hv conduction of the walls comes Into play. 
Dn the other hand, with mixtures which contain 
less than 7*5 or more than 12*5% of methane, the 
more slowly moving flame reaches the bottoinot 
the vessel later than It reaches the top, the dlffer- 
mce In time varying with the composition of the 
mixture. For such mixtures, cooling by conduc- 
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tioQ begins before complete inflammation and before 
the maximum pressure Is attained. The curves 
obtained by plotting the recorded pressure against 
time appear to indicate three distinct stages in the 
inflammation process. The first stage, In which 
the pressure increases with the time In a linear 
manner, cori'esponds with the propagation of flame 
within the sphere. The third stage, In which the 
pressure falls, represents (he cooling of the pro- 
ducts of coinhiTstlon, and tlie second stage, in which 
the pressure remains constant for some little time, 
probably represents a balance between the cooling 
effect of the walls and the effect of the equalisa- 
tion of teniiwrature differences within the gaseous 
mass. When a rapidly revolving fan is introduced 
Into the explosion vessel, the horizontal portion 
of the pressure ciiiwe is no longer obtained and 
the maximum pressure recorded Is higher than In 
a corresponding exi)eriuient made without the 
mechanical mlx(‘r. There Is a close correspon- 
dence betwetm the time taken for (he flaiiH* to 
reach the top of the explosion vessel and the time 
re<;*orded for the dovelof)ruent of th(‘ maxliiiuni 
pressure, althougli the first appearance of the 
pressure (‘ffect is considerably later than the time 
of ignition.— H. M. 1). 

Tar as fuel oil for Diesel enf/ines. O. Schertel. 
J. Gasbeleucht., lOIS, 61, 41)3 — 495. 

Heated filtered tar has been used w’ith eoinpl(‘te 
jrticcess for three years as fuel for iwo lOO-II.I*. 
Diesel engines worked alternately. Paraffin oil, 
when available, was used as ignition oil, but on 
occasion tar was used alone. Wlien i)a ratlin oil 
became no longc'i* available, gas oil and iieavy 
I)etroleiini were used as ignition oils. It was then 
found to be advantageous to run on tar-oil for 
5 to 10 minutes at starting, a procedure unneces- 
sary with paraffin oil. Tin* tar had a caloriflc 
value of about S700 cals., and 337 grins, of tar 
with 20 gnus, of ignition oil were requinal to pro- 
duce 1 H.r.-lionr. The cost of running with the 
usual oil of calorific value abQiit 10,000 cals, would 
have been 2J times as great. The cylinders and 
piston rings remained bright and clean through- 
out. The crude tar was run into large storage 
tanks where it was kept heated by hot-water pipes, 
and whore water and solid matter seiia rated. It 
was then piimi>f‘d up to a high-level tank holding 
sufficient for one day’s working (ationt 500 kilos.). 
Here also the tar was kept heated and a further 
separation of water took i)lace. Thence the tar 
ran by gravity through two gravel filters, th(» 
grain-size in the first filter being 3 to .5 mm., and 
In the seeond 1 to 2 mm., and from these through 
a meter and a regulator to a heater where the 
temperature was raised to about 00° 0. Preheat- 
ing of the tar to this temix'ratnre was found to 
be necessary to ensure complete combustion. Two 
pairs of filters were nsiul alternately In periods of 
about 3 weeks, during which time about 10,000 
kilos, of tar passed through. A steady flow of 
tar through the filters was obtained by tilting to 
the outlet from the fine filter an oiien vertleal pipe 
lia which the filtered tar ascended when the feed 
to the engine was Interrupted by the regulator. 
The heating of the tar and of the water for the 
pipes in the tanks was accomplished by the 
exhaust gases from the engine.— T. St. 

Petroleum oils and their products: Depree of mer- 

xcuration ” of crude for the control of the rr- 

' finery processes. J. Tausz. Pelroleum, 1013. 13, 
fl40--654. Z. angew. Chem., 1918, 3i, Ref., 336. 

The crude oil or distillate Is shaken with a methyl- 
alcoholic solution of mercuric acetate, the liberated 
acetic add being then estimated by titration; the 
nutiiber of c,c. of iV/1 potassium hydroxide necea- 


sary to neutralise the acetic acid liberated by 
100 c.c. of oil is designated “ the degree of mercu- 
I ration,” and provides a measure of the undesirable 
constituents, such as unsaj;urated hydrocarbons, 
sulphur compounds, asphaltic and resinous com- 
pounds, and phenols which react with mercuric 
acetate with formation of mercury comiiounds and 
liberation of acetic acid (see this J., 1918, 654 a). 

— D. F. T. 

Lubricating oils; Testing . R. Dubrlsay. Ann. 

Palsif., 1918, 11, 309-310. 

Replying to Nlcolardot and Masson (this J., 1918, 
499a) the author states that his instrument (this 
J., 1917, 1123) is not liil ended for determining the 
viscosity of oils; it may, however, lie used for 
rapidly determining differences of fluidity of oils. 

— W. P. S. 

Combustion in furnaces. Esclier. See X. 


Trade effluents. Wilson. See XIXb. 


Patents. 

Coke; Apparatus for the manufacture of . 

P. J. Sivyer, Edmonton, Queensland. Eng. Pat. 
113,091, 9.1.18. (Appl. 531/18.) lut. Conv., 2.2.17. 

An oiKm-ended arclUHi oven is provided with rails 
extending tliroiigh it on wliich a wheeled truck 
carrying the ciiarge of coal is conveyed into the 
oven. Tlie sides and bottom of tlie truck are made 
douhle-w'aJled, with suitable openings to allow air 
to circulate, and the truck is of the same length as 
the oven, so tliat its end wall forms part of the 
closure of the oven, the remaining spaces above and 
below being closed by doors and seaUul. When the 
coking is flnished, the truck is run out of the oven 
and discharged. One of tlie side walls of the truck 
is hinged to facilitate discharge. Air for eonibus- 
tioii is admilted through adjustable openings in 
the upper end dooi’s, and the gaseous products are 
wiUidraw’ii from the top of the oven.— W. P. P. 

Retorts for the continuous carbonisation of coal 

and the like; Vertical . S. Glover, St. 

Helens, J, West, Southport, and W. Wild, Black- 
pool. Eng. Pat. 120,458. (Appls. 17,103, 20.11.17, 
and 7586, 6.5.18.) 

Steam under pressure Is passed through a tubular 
KiiiMTlieater at the base of the waste gas chimney 
of the vertical retort lM*d, and then through pipes in 
the waste gas circulating flues at the top of the 
setting. The steam then passes down through 
vertical passages in a partition in tlie vertical flue 
through which the hot gases from the combustion 
chambers of the retort ImmI pass upwards. The 
lilghly sipierheated steam then passes into the re- 
torts to generate water-gas. In horizontal or in- 
clined retorts such as those described in Eng. Pat. 
113,981 (this .1., 1018. 2.33 a) the steam is admitted 
into the retort lieneath the hot coke which is being 
discharged, and tlie retort is maintained full of 
incandescent fuel, so that the steam must pass 
through it to the gas outlet at the charging end. 

— W. P. P. 

OaS’making retort. Ehrhardt und Sehmer G.m.h.H, 
in liquidation, Saarhrticken. Ger. Pat. 308,252, 
31.10.16. 

A nETORT of increasing cross-section from the top 
downwards, which serves also as a feed tube for 
a gas producer and is heated by the hot gas from 
the latter, Is jirovldod with a conical hollow core 
so that the thickness of the column of fuel is 
approximately the same throughout the retort: 
The hotlAw core may be used as gas-outlet pipe. 



Cfc. IU.-~TOEI| j GAB; IJINEBAL OILS AND WAXES. 


Qa9 prodiwers, D. J, Smith, London. Eng. Pat. 

120,599, 18.10.17. (Appl. 15,089/17.) 

A VKRTiOAL cylindrical producer chamber Is pro- 
vided with a superposed boiler, and air Is drawn 
over the water in the boiler by the suction of a gas 
engine. The air and water vapour pass into the 
ash-pan of the producer and then upwards through 
the Are, which is kept shallow to avoid slow distil- 
lation. The producer gas passes from the combus- 
tion chamber through a gas cooler In which the 
cooling water is the boiler feed water, and then 
through a scrubber such as that described in Eng. 
Pat. 120,084 (following) to the engine. The 
boiler is provided with an overflow from which the 
surplus water passes to an annular trough in the 
ash-pan. A transverse shaft in the ash-pan is con- 
tinuously rotated by the engine and carries a series 
of cams which are adapted to oscillate one end of 
the firebars progressively from one side of the 
grate to the other, thus agitating the lire. The 
other ends of the firebars are pivoted on a fixed 
spindle. The same shaft also operates the boiler 
feed pump through a crank of adjustable length. 
The fuel is fed into the producer from a hopper 
above by a worm conveyor, and the ash Is dis- 
charged from the ash-pan by a rotary valve, all 
these devices being driven fi-om the same shaft 
through, adjustable cranks, and consequently at, 
proportional speeds. The air inlet to the boiler is 
provided with a throttle-valve which Is connected 
to the throttle- valve of the engine, so that the pres- 
sure in the boiler is reduced and more steam is 
generated and supplied to tlie fire when there Is an 
increased demand for gas.— W. P. F. 

i^crubhers, cleansers and coolers for [producer] gas, 

D. ,T. Smith, London. Eng. Pat. 120, (>84, 18.10.17. 

(Appl. 2882/18.) 

The annular space between two concentric cylin- 
ders, A, H, is provided with suixu’posed amiular 
discs, C, separated l)y rubixr rings, E, P. Each 



disc has one rectangular opening in It, and the discs 
are atranged eo that these openings are alternately 
at opposite ends df a diameter. The 


Is sprayed on to the discs by a circular perforated 
pipe, K, and trickles downwards ,over the annular 
discs In a zigzag path. The gas to be treated enters 
by the pipe, M, traverses the water film in counter- 
current, passes under the hood, LS and then down- 
wards through a wire basket, N, filled with pieces 
of coke. The gas is then deflected outwards by the 
cone, O*, to separate the solid particles, and is 
finally discharged through the pipe, O*. Sludge 
and tar are removed from the chamber, D, through 
the outlet, D», and from the chamber, O, through 
the outlet, BL— W. P. P. 


Oil burning apparatus. Babcock and Wilcox, Ltd., 
Jjondon. Prom The Bfibcock and Wilcox Co., 
New York. Eng. Pat. 120,489, 23.1.18. (Appl. 
1323/18.) 

Tm: front of the furnace is provided with a conical 
mixing clmmbor, 3, liaviiig substantially triangular 
blades, 4, normal to the conical surface, and at an 
angle of about ft0° to the front plate of the furnace. 
A ctmtral ring, 5, carries a number of inclined 
blades, (P, ns de8crll)e(l in Eng. Pat. 27,072 of 1911 
(this J., 1012, 1021) to give the air a whirling 
motion, or a flat deflecting plate as described In 



Eng. Pat. 18,712 of 1911 (this J., 1912, 804) may be 
used. A cylinder, 10, is attached to the furnace 
front and its closing plate, 14, is provided with a 
hub, 15, to carry the burner, 17. The outlet, 18, of 
the burner Is close to the air-deflecting blades, 6L 
The cylinder, 10, is provided with large air open- 
ings on its cylindrical face, which are controlled 
by similarly shaped curved plate.s or doors pivoted 
on the pins, 28, and normally kept in their open 
positions by the springs, 30. Tlie doors may be 
partly or wholly closed by a cam meclianlsm 
oi)erated by the hand lever, 30.— W. F. F. 


Viscous mineral oils or mineral oil distillation re^i- 

ducs; Conversion of into less viscous hydro- 

carbons of approximately the same speciflo 
gravity. Allgem. Oes. filr Chem. Ind., Berlin. 
Ger. Pat. 308,197, 30.6.15. 

The viscous oil is heated for a short time at 869° — 
420° C. under 4— atmospheres pressure; by this 
treatment it is possible to effect an alteration in the 
molecular condition of the material 'Whilst restrain* 
ing any further therinardecomposltion.--D. P. T. 
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ViMthgas; Extraction and recovery of vaporous and 

gaseous constUutents from . R. I^esslng, 

London. U.S. Pat. 1,281,507, 15.10.18. Appl., 
S.10.15. 

See Kng. Pat. 10,022 of 1015; thi8 J., 1010, 883. 


Hydrocarbon oils; Apparatus for vaporising . 

C. P. Forward, Urbaiia, Ohio, U.S.A. Eiig. Pat. 
120, «2(), 15.11.17. (Appl. 10,822/17.) 

See U.S. Pat. 1.2.1.1,140 of 1018; this J., 1018, 200 a. 


Petroleum oils; Process and apparatus for convert- 
ing . M. ,1. Trunihlo, Los Angelos, Cal., 

Assignor to Shell Co. of California, San Fran- 
cisco, Cal. U.S. Pat. 1,281,884, 15,10.18. Appl., 
19.7.15. 

See Eng. Pat. 15.081 of 1015; this J., 1010, 1210. 


Ammoniacal liquor. Eng. Pat. 120, .100. t^cc VII. 


Asphalt -like C(nn position. U.S. Pat. 1,270,018. 
Sec IX. 


Combustible gases. Eng. Pat. 120.01)1. Sec XXI II. 


► Viscosimeter. T'.S. Pal. 1,281,042, Nee XXTIT. 


Gas analysis. Cer. I*at. .‘J08.005. »s'rr XXIII. 


Hn.--DESTRUCTIVE DISTILLATION ; HEATING ; 
UGHTING. 

PaTKN'J.S. 

Tungsten filaments; Treatment of . C. T. 

i^uller, Nntlev, N..T., Assignor to General Electric 
Co. U.S. Pat. 1,280,701, 8.10.18. Appl., 13.4.14. 
Tungsten wire wliich lias l>een drawn by the usual 
methods, and wliicli is to lx* later subjected lo a 
temperature siihslaiitially liigiuu’ than that of red 
heat, hs heated to at lea.st a red heat in an oxidising 
atmosphere in order to improve its iiaxdi.Mnical pro- 
I>ertles.*-T. 11. B. 

Incinerating kelp. U.S. Pal. 1,282.708. Ner VII. 


ra.~TAR AND TAR PRODUCTS. 


Tar in Diesel tngines. Sdiertel. NV e II.\. 


I’ATEX'IS. 

Distillation of benzol homologues; Classifying 

apparatus for use in I he . F. Tselin])y, Fair- 

field, Ala. U.S. Pat. 1,282,324, 22.10.18. Apjd., 
5.7.17, 

The apparatus consists of a dcplilegmalor, a rectify- 
ing column through w^hlch tlic condensed liquor 
from the dephlegmator passes, and a tubular heater 
through which the condensed liquor from the rectify- 
ing column passes. The tubes of the heater project 
a short distance beyond the bottom of the rectifying 
column to cause the liquid to flow through In thin 
films, the arrangement being such that only the 
homologue doslrtni passes down through the heater, 
lower boiling homologues being vaporised and pass- 
ing upwards through the rectifying column to mix 
.with the products pass^ by the dephlegmator, 


maintaining the required vapour pressure therein. 
The liquid passing through the heater passes into 
an Insulated header and thence into a cooler, 

— L. A. C. 


[Naphthalene] sulphonic acids; Separation and 

purification of . .T. E. Southc‘Oinl)e and H. M. 

Downle, Birkenhead. Eng. Pat. 120,405, 7.9.17. 
(Appl. 12,839/17.) 

Instead of neutralising the product obtalncxi by the 
sulphonation of naphthalene completely with lime, 
it is partially neutralised wdth .sodium carbonate or 
sodium hydroxide, and lime is then added to th(? 
boiling solution until a filtered test portion gives a 
heavy precipitate of calcium carbonate on addition 
of sodium carbonate. Calcium sulphate is tlieii re- 
moved by filtration, and the lime in tin* filtrate 
removed by precipitation witli sodium carbonate 
and snl)sequent filtration. Tlie filtrate contains the 
sodium naphtha lenesulphonates. If desired, the 
sodium carboiiaU; (or hydroxide) and lime may Ix^ 
added in quanlitii's corresiioiiding to the suiphonh! 
acids and tiie free sulphuric acid ix'siiectively. 

- L. A. C. 


llubber composition . TUS. Pat. 1,282,505. 
See XIV. 


IV.-COLOURING MATTERS AND DYES. 

.Methyl Violet as sensitiser. Y<>.slilda. Sec XXL 
Patents. 

Dyes [from pcatl; Production of . A. M. Hart, 

(’roydon, Sun(‘y. Eng. Pat. 120,588, J;{.8.17. 
(Appl. ll,(;25/17.l 

Dkjei) an<l powdered peat is treated with suljduirie 
and nitric acids, either in suei*(‘ssion. or together, 
and tlie solullon liltered. Tli(‘ “acid liltrat(‘ so 
oblaiiKHl, diluted willi water, may l>e used alone as 
a dye-bat li, or may Ih‘ “ diaz(^tised w'itli sodlnni 
nitrite, and usimI in eonjunetioii wilh a grounding 
bath of, c.y., /Lnai>lithol, or a iiK'tailk: mordant, 
c.y., potassium ferroeyanide, and, if desired, a 
developing balii of, c.y., naphtliylamine. Alterna- 
tively (he “ acid filtrate* ” may he nentnills(‘d witli 
sodium carbonate, or the like, and ullow'ed to crys- 
tallise, a solution of tla^ cryslals Ix'ing used as 
Ix'fore. 'Die bath may he us(*(l also for treating 
cot Ion ])revious to dyi'ing willi colours wliich an* 
nol readily ai)i)lied lo that him*, e.g., cochineal. 

-r.. A. c. 


Disazo colouring tnallcrs and proc<%ss of making 
the same.. A. E. (h*ss1er, Slaten Island. N.Y. 
U.S. Pat. 1,281,9.38, 15.10.18. Appl., 20.12.17. 

A DISAZO dyesliifl.' is prepared by coiqiling the 
Icl.razo dt*ilvatlve of dl-p-aminodltolyl with 
2.0-naplitli(>lmonosuli)lioiuo acid, and converting 
the iiroduct Inlo its copper salt. The colouring 
matter so formed is insoluble in wmter, oil, and 
herizeno, cannot lx* sublimed, and gives a grecnisli- 
bluo colour witli coiiccntraled sulpluiric acid. 

~L. A. C. 

Oriho[hydr]oxyazo dyestuffs; Substantive and 

process of making saine. E. Anderwert, H. 
Fritzsche, and H. Schobed, Assignors to Society 
of Ghem. Ind. in Basle, Switzerland. U.S. Pats. 
1,282,354, 1,282,355, and 1,282,350, 22.10.18. Appl., 
0.10 and 7.10.16 and 20.4.17. 

Sre Eng. Pttt 12,250 of 1015; this J., 1910, 1008. 



Cl. V.*>*^PIBBES; TEXTILES; CELLULOSE; PAPER. 


7a 


Vol. XXXVUI.. No. 10 


V.->FIBR£S ; TEXTOJES ; CEEXULOSE; PAPER. 

Cotton; Constituents of rate . E. Knecht and 

W. Hall. J. Soc. Dyers Jiiul Col., 1918, 34, 220—224. 

Thk systematic series of consecutive extractions 
described previously (this .1.,- 1911, 813, 1007) 
was rei)eated under comparative conditions with 
2-pIy CO’S American and Egyptian yarns. The 
results previously recorded were confirmed, except 
for unimportant quantitative diirorences. Both 
tlie alcoholic and aqueous extracts were extremely 
rich in mineral matter, a considerable proportion 
of which consisted of potnssium sjilts. On dialysis 
of the aqueous extract, it was separated into a 
diffusible portion extremely hygroscopic and very 
rich in potassium salts, and a residue which on 
evai>oration yi(dded a non-hygroscopic brittle 
resinous substnnee. Nitrogen determinations were 
carried out on the yarns after each treatment; the 
benzene, alcohol, and water extracted only 14-1— 
10-7% of the total nitrogenous matter. Experi- 
ments on the removal of nitrogenous matter from 
raw cotton in a single treatment showed that boil- 
ing at atmo.spheric pressure for C hours with 2% 
caustic soda solution removed 78—80% of the tolnl 
nitrogen; boiling with lime for 12 hours removed 
37*5%, but this was increased by subsequent sour- 
ing to 531%; hot soaping removed only 17*5%. 
Further ex^Kudments, in Imitation of the Industrial 
process, boiling under 35 lb. pressure tx‘r sq. In., 
showed with a yarn containing originally 0*248% of 
nitrogen, the following results, representing the 
proportion of nitrogen remaining in the yarn after 
each stage (original “100) : — After lime boil, 54%; 
after sour, 40*5%; after caustic boil, 27*1%; after 
sour, 2()\S%; after bleach liquor, 0*7%; after sour, 
.5*8%. A preliminary examiujition has l)een made 
of the various ext racts. The lime extract gave a 
gelatinous pr(x*ipli;ate with alcohol, free from nitr(»- 
gen and corresponding with i)ectlc acid. The i>or- 
tion soluble in alcohol gave two brown resinous 
substances of different solubIliti(‘S, containing 01 
and 9*0% of nitrogen res]X‘ctiv(dy ; these are de- 
scribed as colouring matters. There was also a 
small quantity of fatty acid. The total substance 
extracted from the cotton by the lime l)oil was 
21%, which included the greater portion of the 
mineral constituteiits of th(' cotton. The first 
hydrochloric acid (*xtract (lime sour) contained 
mainly a fatty acid corres!>onding aijparently wdth 
stearic acid, together witli a dark-coloured wax, 
m.pt. 77°— 80*^0. ; there was also a small quantity 
of brown resinous siihsiance similjir to that prcvsent 
in the lime extract. The caustic soda extract 
yielded a brown residue fairly rich in nitrogen and 
phos])horlc acid. The srdid residue yielded a 
further quantity of the brown colouring matter 
soluble in alcohol; the matt(‘r Insoluble in alcohol 
gave the general reactions of protean. On acidifica- 
tion of the soda extract a dark-coloured protein, con- 
taining 18-75% of nitrogen, was isolated. From 
this extract wxu’e obtained also a black, brittle, 
shining mass, soluble in ammonia and containing 
9*fi% of nitrogen, and a mixture of ])ectlc acid and 
colouring matter. The total substance extracted 
from the cotton by the al>ove three main treat- 
ments was about 4%. The hygroscoi)lc moisture 
of the r.aw cotton was 7*3t}% and that (»f the scoured 
and bleached cotton G14%.— T. F. B, 

Cotton cellulose: structure and constitution. 
0. F. Cross and E. .T. Bevan. .T. Soc. Dyers and 
Col., 1918, 34, 215—218. 

A 8PI5CIMEN of powdered cotton produced by the 
stamping action of the finishing “beetles” when 
working for a prolonged time on the same aren of 
cloth has been submitted to chemical and physical 
examination. The dimensions of the cellulose par- 


ticles were similar to those of starch granules but 
without the organised structure. The particles 
were inert towards polarised light, In sharp con- 
trast to the original cotton fibres. The elementary 
C()mix>sltlon calculated on the dry ash-free sub- 
stance corresponded accurately with the formula, 
CpHjoOj, and the hygroscopic moisture under 
ordinary atmospheric conditions was normal, 
namely* .5—6%. On treatment with caustic soda 
lye of 17*5% strength, the cotton powder gave 
indications of a profound modification, showing 
40 -^56% of the soluble forms of cellulosti (/I- and 
7 -cel 111 loses), a large and variable proportion of 
which was re-pivci]>ltated on acidification. The 
liroduct recovercMl aftiu’ treatment with the alkali 
showed considerable resist anci^ to acetylation with 
the aid of sulphnrk^ acid as catalyst. The cotton 
I)ow<ler is characterised by a particularly low* 
siH‘Cific volume (0-635), or high density, as compared 
w^Uh normal cotton. The sr>ecific volume changes 
wdth rise of temrxu’nture, showing a minimum value 
at 3.5° C. and a maximum at 77° O. Above this 
temperature a sharp loss of volume occurs, accom- 
panied by a visible hydration efl'ect; the suspended 
eellnlose, previously in the form of a fine powder, 
changes to a floccuk'nt curd, but the phenomenon Is 
reversible and the cellulose resumes its original 
appearance on cooling. Tlie authors discuss the 
auah)gles IxM ween this modi lied cellulose and 
starch which, after drying at 100° C., also shows a 
rapid loss of volume in water at the gelatiiilsatlon 
point.— .T. F. B. 

iroo/; ^o7}w effects of moist and dru heat on . 

A. Woodmansey. J. 8oc. Dyers and Col., 1918, 

34, 227—2:30. 

I.\ the conditioning of wool the nunoval of hygrO' 
scopi<; moisture is considered cornpleU; after heating 
the wool at 100° C. for 40 minutes, provided the 
ventilation is sufficient. At 150° C. Ji gradual small 
loss of matter other than water takes place. The 
Uuisile strength increa.'^es oji drying and decreases 
on damping, and the tensile elongation varies In 
the Inverse .sense. On lM)lling w’ith water a partial 
solution of w'ool substanci‘. occurs, with lllx^ation 
of small quant Ities of ammonia and hydrogen 
sulphide. Wool damixxl with cold water recovers 
most of its original strength on re-drying, but w’ool 
boiled willi water for one hour suffers a permanent 
loss of strength. Healing with water at 130° C. 
completely disintegrates the w'ool. On the other 
hand, wool in the dry state suffers only a moderate 
loss of .strength on heating at v(‘ry much higher 
temperatures, c.(/. 150°- 260° C. The eff ect of dry 
luNiling on wool is a function of the time of heating. 
When the temiH'ratiire is raised gradually the first 
signs of darkening appear at about 145° C. When 
lieated for 3 hours at 150° C., tlie scorched w’Ool still 
shows the scale markings hut the surface is covered 
with longitudinal striations. Wool heated at 
175° C. for 3^ hours d(H‘s not re-absorb the normal 
amount of moisture; its absorption caj^acity for 
sulphuric acid is also diminished. On heating In 
a current, of air, ammonia is c\olvcd, a larger 
(|uantll.y in the moist condition than in the dry. 
Heated w*ool Ixx^omes acid, partly on account of the 
oxidation of tliii sulphur to suli)liiiric acid and 
partly on account of the Ios.s of ammonia. The 
decomposition of wool under llie lnfiiien(‘e of heat 
may take plac<‘ w'ith the formation of an amide 
w hich in invsence of moisture undergoes hydrolysis, 
forming an acid and ammonia. The dyeing pro- 
perties of scorched w’ooI ai-e analogous to those of 
faded wool, as Is also Its increased solubility In 
alkalis and in water. From a neutral bath of an 
acid dyestuff, scorched wool takes a deeper shade 
than nnheateil wool, presumably on account of Its 
acid character; with an acid bath there Is little 









difference between heated and unheated wool, 
though the unheated wool gives brighter shades. 
With basic dyes there Is little difference in depth, 
but the heated wool Is duller and redder. In none 
of the changes which wool undergoes on heating Is 
there any sharp critical temperature; the changes 
take place gradually and a long time at a lower 
temperature is equivalent to a shorter time at a 
higher temperature.—J. F. B. 

Trade effluents. Wilson. See XIXb. 


PaTExNTS. 

Paper pulp [from papyrus]; Production of . 

H. H. Spl(?er, London. From J Wells, Cairo, 
Egypt. Eng. Pat. 120,080, 24.10.17. (Appl. 
15,467/17.) 

Papyrus is thoroughly dried and matured, for 
instance, by storage for one year, and then crushed 
between rollers; the crushed material Is boiled for 
4—8 hours in open pans with water and 25—30% 
of its weight of lime, and treated meclianically for 
the separation of the fibres. Sudan papyrus yields 
about 30% of fibre. Alternatively, the Inner fibre 
and pith alone may be treated by this process. 

-J. F. B. 


Paper-makiny machines [suction couch ro//.?]. 

L. M. Blyth, L('lth. Eng. Pat. 120,147, 5.1.18. 

(Appl. 298/18.) 

A SUCTION couch roll Is composed of a central solid 
roller and an outer perforated cylinder, which Is 
supported concentric with the solid roller by means 
of intermediate rollers, which revolve In ix'arings 
on the end frames. The central roller and outer 
cylinder are positively driven in opj)oaIte directions, 
and the Intermediate rollers revolve by frictional 
contact with the driven parts of the apparatus. In 
the area of the cylinder which is covered by the 
web of paper, three of the Intermediate rollers are 
covered with rubber to make air-tight contact with 
the central roller and the i>erforat('d cylinder, so 
that this iK)rtion of the si)ace between the central 
roller and the outer cyllnd(‘r is divided into two 
vacuum clnimbers. The ends of these chambers arc 
closed by end-pieces with air-tight packing joints 
which are continuously flooded with water and 
means are provided for shifting the eml-pieces 
towards or away from each other to accommodate 
varying widths of paper.— J. F. B. 

[Paper] machine [suction-hospcs]; Fourdrinier . 

W. A. Murrav and C. E. Putnam, Chisholm, Me. 

U.S. Pat. 1,280,524, 1.10.18. Appl., 14.5.18. 

In a Fourdrinier machine, sc'vernl suction-boxes 
are coupled together and the whole set is connected 
with a mechanism for Imparting to it a unitary 
reciprocating movement in the direction of the 
travel of the wire.— J. F. B. 


Porous 'Dcssels [of paper or cardboard] ; Rendering 

impervious to the fluid they are intended 

to contain. G. H. Hadfield, Mitcham, and A. E. 
Bawtree, Sutton, Surrey. Eng. Pat. 120,410, 
4.10.17. (Appl. 14,383/17.) 

In making the joint between the sides and ends 
of the vessel, one or both of the surfaces to be 
united are previously coated with a composition 
similar to that which is to be used for making the 
porous portions impervious, and the parts are 
Joined before the composition has dried. The 
vessel, consisting, for instance, of a paper or card- 
board tube with metal caps or rings at the ends, Is 
then mounted on a revolving support, and a little 


of the melted composition is poured In, The 
Is rotated on a horizontal axis at a sufficiently high 
sp^ to cause the centrifugal force to overcome 
the effect of gravity on the portions of the fluid 
which for the time being are vertically above the 
axis of rotation.. In order to obtain a uniform 
coating, it is essential that any error in the centre- 
ing of the vessel should be less than the thickness 
of the film. The distribution of the fluid may be 
assisted by the application of a brush to the 
Interior of the rotating vessel.— J. F. B. 


Porous material [e.g., fibre-board]; Method of 

filling and indurating and the product thereof. 

W. V. Lander, Ndwton, Mass., Assignor to 
General Indurating Corporation. U.S. Pat. 
1,278,943, 17.9.18. Appl., 8.11.15. 

The pores of the material, e.g. fibre-board, are 
flllfxl with a mixture of resin and petroleum residue 
(in which the quantity of resin is at least equal to 
that of the petroleum residue), dissolved in a 
volatile carrier, such as i)etroleum spirit. After 
impregnation the surface of the impregnated 
material is bathed in the vapour of the solvent and 
the material is then Indurated by evaporation. 

-J. F. B. 


Fibre-board; Water- and fire-resisting and 

process of manufacture. A. L. Clapp, Marble- 
head, Assignor to The Metalite Co., Araesbury, 
Mass. U.S. Pat. 1,280,400, 1.10.18. Appl., 27.4.16. 
Renewed 3.12.17. 

Vegetable material Is treated with a solution of 
caustic alkali so as partly to dissolve the material. 
The dissolved matter and the residue are ml.xed 
with fibrous cellulose In water and l)(‘aten to a 
finely divided state. The dissolved matter in the 
stock is ilien r)recipitated by a metallic salt and the 
resulting pulp is formed into sheets.— J. F. B. 


Brake-lining and method for preparing the same. 
W. D. Pardoe, Assignor to Thermoid Rubber 
Co., Trenton, N.J. U.S. Pat. 1,277,108, 27.8.18. 
Appl., 16.3.17. 

A fabric is passed through a solution containing, 
asphalt, preferably gilsonite, mi.xed with lead 
oxide, suJplmr, and an oxidation accelerator, e.g., 
hexamethylenetetramine, and is then subjected to 
a pressure of 150 lb. rxw sq. In. and a temperature 
of 300®— 400® F. (150® — 20.5® C.) to vulcanise the 
impregnating material. Tlie product is practically 
uninflammable, has an unusually liigh coefficient 
of friction and good wearing qualities, and does 
not become sticky under working conditions. 

Plastic composition [ethyleedlulose] and method of 
making the same. P. C. Seel, Assignor to East- 
man Kodak Co., Rochester, N.Y. U.S. Pat. 
1,281,080, 8.10.18. Appl., 7.2.18. 

A CELLULOSE ether, such as ethyl cellulose, is mixed 
with a chlorine substitution product of a oarbo- 
cycllc compound, such as naphthalene. In chloro- 
form and alcohol.— J. F. B. 

Cellulose-containing materials; Process for treating 

and recovering substances used therein. 

0. G. Stage, Thrc'e Rivers, Quebec. U.S. Pat. 
1.279,604, 24.9.18. Appl., 14.3.18. 

Part of the " black liquor ” is withdrawn from the 
digester after its digestive action is completed and 
is replaced by weak liquor. The pulp In the 
digester Is washed with this weak liquor, and the 
liquor Is preserved at the temperature and pressure 
of the digestion.— J. F. B. 


0 * 


PINIBHING. 


OeUutoid^ike suManoe and process of making the 
same, S. Satow» Sendai, Japan. U.S. Pat. 
1,^,862, 8.10.18. Appl., 30.12.16. 

Vegetable proteins are hydrolysed, and the hydro- 
lysed product Is glutinlsed to form a plastic and 
elastic mass. A substance resembling celluloid is 
made with hydrolysed proteins, a viscous material, 
a fibrous material, and a reducing agent.-— J. F. B. 


Waterproofing fibrous material; Process for . 

P. F. Bovnrd, Winona, Minn. U.S. Pat. 1,280,954, 
8.10.18. Appl., 4.6.17. 

The material is immersed In a solution of saponified 
linseed oil and casein until the fibres are thoroughly 
saturated; the excess moisture is then removed by 
squeezing, and the material is immersed in a 
solution of an aluminium compound, and finally 
dried.— J. F. B. 


Cellulose; Apparatus for the manufacture of . 

E. SchauffellK*rger, London. U.S. Pat. 1,282,635, 
22.10.18. Appl., 25.6.17. 

See Eng. Pat. 113,494 of 1917; this J., 1918, 203 a. 


Fireproofing. Eng. Pat. 120,421. See I. 


Asphalt-like composition. U.S. Pat. 1,279,918. 
See IX. 


Insulating material. U.S. Pat. 1,281,097. See IX. 


VI.-BLEACfflNG ; DYEING ; PRINTING ; 
FINISHING. 

** Dry dyeing” process; Use of acid colours in the 

. M. Fort. J. Soc. Dyers and Col., 1918, 

34, 226—227. 

The remarkable penetrating powers of carbolic 
acid and allied phenols when applied to animal 
fibres and their solvent properties towards many 
acid dyestuffs have led to the development of a 
proct'ss of “ dry ” dyeing of woollen and other 
fabrics. Commercial cresol, b.pt. 190^—200° C., has 
been found to be the cheapest and most satisfac- 
tory solvent. The presence of a small quantity of 
water, e.g. 6% on the weight of the cresol, is neces- 
sary. The cresol or other phenol cannot be 
employed directly on account of its shrinking action 
on wool. Shrinkage is acc*ompanied by an Increase 
in the tensile strength and elongation of the yarn, 
but there Is a pronounced development of scales 
and increased felting properties. The shrinking 
action of the cresol may be prevented by diluting 
the cresol solution of the dyestuff with a neutral 
solvent such as petroleum spirit, naphtha, or nitro- 
benzene. Solvent naphtha boiling above 100° C. is 
the diluent most generally useful and permits the 
use of heated dyebaths. The addition of formic 
acid increases the solvent power of the cresol for 
acid dyestuffs. A typical dyebath for blue shades 
Is made by dissolving OT part of Patent Blue 
Superior in 0-5 part of water, 0-5 of formic acid, and 
10 parts of cresol. These are mixed in the order 
named, and the solution is diluted with solvent 
naphtha to 100 parts. Dyeing Is performed at 
60°— 80°C. for from 6 to 80 minutes. Yellow 
shades are dyed with Naphthol Yellow S, red with 
Crystal Ponceau or Crystal Scarlet, black with 
Nerol B. The dyed goods are squeezed or centri- 
fuged, rinsed thoroughly |n petroleum spirit or 
naph^tha to which 5% of cresol is added, and passed 
through the ordinary dry-cleaning process to com- 
plete the rexhoTSl of the cresot— J. F* D. 


Effects of heat on tcooh Woodmansey. See V. 

Trade effluents. Wilson. Bee XIX b. 

Patents. 

Dyeing machines. H. M. Dudley, Philadelphia, 
Pa. U.S. Pats. (A) 1,280,186, (b) 1,280,186, 

(c) 1,280,187, (a) 1,280,188, (e) 1,280,189, and 
(F) 1,280,190, 1.10.18. Appl., (A) 13.3.17, (B) 1.6.17, 
(c) 19.9.17, (D) 24.9.17, (e) 24.9.17, (f) 29.10.17. 

(a) The dyeing receptacle contains a series of 
adjustiible, parallel, foraminous plates spaced from 
each other and having oppositely disposed 

pyramidal members. At each end of the receptacle 
is a chamber, abutting thereon and capable of being 
moved outwards free from the dyeing receptacle. 
Each of these chambers contains a series of 
divergent elements and is connected with a pnmp 
capable of circulating liquid through the chambers 
and through the foraminous plates and the dyeing 
receptacle. Means are provided for revolving the 
receptacle and for removing it from between the 
end chambers, (a) The receptacle is divided Into a 
aeries of superposed fibre chambers with unper- 
forabKl: sides, each chamber Jiaving a fixed 
foraminous bottom witli members extending up- 
wards and a movable foraminous top with members 
extending downwards, and the fibre is compressed 
within the chambers by the downward movement 
of the tops. A central imperforated meml>er 
extends through the receplacle and the fibre 
chambers surround it; a liquid chamber is situated 
beneath the series of fibre chamliers and there is 
a second liquid chaml)er containing uniierforated 
members diverging upwMrds honoath the first one. 
(c) In the receptacle is situated a reel with a 
foraminous cylindrical body having members ex- 
Lcnding outwards and uni)erforated flanges, which 
can be revolved wKhin the receptacle. The reel is 
adapted to receive a number of strips of fabric 
wound thereon, successive rolls of fabric being 
separated by a series of extensible members sliding 
over the outer face of the cylinder and closing 
holes which are not covered by tlie rolls of fabric, 
so that the whole of the liquid forced through the 
machine Impinges on the inner face of the fahrlc 
rolls. An adjustable foraminous cover having 
members extending Inwards Is wrapped around the 
fabric rolls, and the cylinder is connected at both 
ends with sources of liquid supply. (d) In a 
machine similar to that last described, n scries of 
removable conduits Is arranged around the exterior 
of the fabric roll and connected to a common liquid 
supply, and another set of conduits Is arranged 
inside the cylinder and connected with another 
liquid supply. The sets of conduits are revolved 
with the cylinder, and liquid is passed through 
them and through the fabric in either direction. 
(e) A machine of the type described under (b), is 
■provided with liquid-distributing arrangements 
diverging inwards, Ixdow the bottom plates, and 
similar distributing means aliove the top plates; 
oppositely extendi convergent mcral^rs are 
situated centrally of the series of fibre chambers, 
extending above the top plates and below the 
bottom plates so as to produce a divergence of the 
liquid column. A removable cover is fitted to the 
receptacle, and both the top and the bottom of the 
apparatus are connected with a pump circulating 
liquid In either direction, (f) Each of the seyles 
of fibre chambers In the receptacle has two fixed 
foraminous bottom plates spaced apart and two 
movable top plates spaced apart; the receptacle Ifl 
provided with a bottom portion containing baffle- 
plates' and a top portion containing baffle-plates, 
each of these portions being conaed:ed with a sonree 
of supply of lifinld which can be cjlrcnlated In either 
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direction. In all the dlfferc^it tyrx.»s of machine 
described, small exterior testing devices similar to 
the respective tyi^es of large machines are attached 
to each fibre chamber or dyeing rf^ceptacle, and the 
liquid is circulated throngli the larger and smaller 
devices simultaneously, the small device being 
capable of being shut off for examinatlo?i without 
interrupting the flow of liquid through the larger 
device— J. F. 11. 

Dyeing appai'atus. A. Rudler, Oxford Furnace, 
N.J. U.S. Pat. 1,282, ({.%’, 22.10.18, Appl., 12.1.18. 

The yarn or the like to be dyed is supported on 
needles mounted in holders which slide in adjust- 
able slotted racks carried by a frame. Tlu' frame 
Is mounted to revolve about another frame, which 
can be moved vertically into and out of tlie dye-vat. 

Di- and iriarylmethunc Prepanithm of 

fast vats from . II. Wielaiul, Municli. Ger. 

Pat. 308,298, l.O.ltl. 

Di- and triarylmethane dye.stuffs are reduced with 
hydrosulphite in alkaline solulion, giving reduction 
products which have' all the i>roi)ertles of vat dye- 
stuffs and are oxidis(‘d rapidly on the fibre by the 
action of the air. The leuco-derlvatives form a 
class of compounds which have tiie SO.,Na group 
attached to the methane carbon a lour, iiossibly 
with SG linking or ixu'haps in the form of 080Na. 
It is suggested that the two 80„Xa residues of the 
hydrosulpliite l)ecome altaclKMl' to the (ininonoid 
system of the dyestuff and that on<‘ of the two 
groups is then split off as sulphite.— J. F. P. 

Cotton fabrics or ffurns: Printing of [coloured dis- 

chwrge effects on] , Tlui Gali<*o Printers’ 

Association, Ltd,, Manch(*sler, F. Ashton, and 
G. Nelson, Hyde. Fug. Pat. 120.152, 19.1.18. 
(Appl. 1137/18.) 

A SULI'HUR or vat dyestuff with a suitable reducing 
agent is printed on or under a jnetallic mordant 
together with .sodium (‘llr.ate, lartrat(‘, or lactate 
adapted to discharge the mordant In the prlnbal 
arcus when the goods .arc* subseqvuMit ly sbsiimsi .and 
finally dyed with n mordant dyestuff. The vat or 
sulphur dyestuff', together with the citr.ate dis- 
charge, may be |)rinled on goods lu’eviously pre- 
pared with /I-naphthol and a metallic mordant, and 
a dlazo salt may be incorporated with the iirinting 
mixture or printed separnbdv ; or albnauit jv<‘ly, the 
cloth may be pr{'i)an‘d witii a metallic moniant, 
then with Aniline Pdack mixture, and finally j)ijnted 
as before, steamed, and dyed with a mordant dye- 
stuff.— J. F. B. 

Qums for the prod uclion of thickenings suitable for 
calico and other iejtiie printing and finishing: 

Treatment of insoluble, natural . The Calico 

Printers’ A.s.sociation, Ltd., Manchester, J. B. 
Fothergill. and G. M', Wilson. Dinting Vale, 
Derby. Eng. Pat. 120,18;i, 22.().IS. (Appl, 

10,299/18.) 

Karaya gum and other insoluble gums of the East; 
Indian and Persian fy|)e are coiuauted into a 
soluble form by treating with a solution of sodium 
or potassium peroxide, percarbonate, ix*rsulphate, 
or persllicate, and the solution is subsequently 
neutralised and bleached if necessary. Example : 
160 lb. of powdensl kara.ya gum is stirred into 
4(]b galls, of water contaliiliig 8 oz. of sodium 
peroxide; after IJ hour, a solution of 9 oz. of sodium 
peroxide In 5 galls, of water Is added, and the 
liquid Is heated and lx)iled for hours, cooled, 
neutralised with hydrochloric acid, diluted to 
80 galls., and clarified. When used for textile 
finishing the solution of gum may be bleached with 
hypochlorites.— J. F. B. 


Dyes [from peat], Eng. Pat. 120,688. Sfeo IV. 


Composition for building. U.S. Pat. 1,279,119. 
IX. 


VII.-ACIDS; ALKALIS; SALTS; NON 
METALUC ELEMENTS. 

Nitrogen: Fi.rntion of aimosphcric as cyanide, 

Y. Moriinoto. K(5gy(5-Kwagaku-Zasshi (J. Chem. 
Iiid., Tokyo), 1918, 21, 881-S98. 

From the rxsult.s of a study of Bucher’s method 
(lliis .1.. 1917, 151) of fixing atmo.sphoric nitrogen 
by i>assing the gas through a mixture of iron 
l)Owder, charcoal j)owder, and sodium carbonate In 
an electrically heated tiilx' the following coucliisions 
have been drawn: (1) Iron powder is an effective 
catalyst. (2) The yield of sodium cyanide depefids 
upon file proportions of tin? mabaials, the temi)era- 
fnre, and tlie duration of I lie hc'at ing, the latter 
depending upon the veloeily of the current of 
nitrog(‘n. (3) A suitable ratio for the raw mate- 
rials, iron, charcoal, and sodium carbonate, is 
2 : 2 : 1 or 2:2: 1-35. (4) From 820° to 9.50° C. is a 
suitable temperature. Under tliesc' conditions it Is 
possible to obtain 7.5% of the Iheorelical yield of 
sodium cyanld(‘ in a horizonlal fiirnae<\ The use of 
yellow and red iron oxides (conlaining about 40% of 
silica) as a catalyst, was iiiisiieei^ssful, possibly 
owing to the formation of soluble sodium silicate. 

-C. A. M. 


Sodium pcro.ride: Determination of active oxygen 

in . .1. .Mllbjiuer. .1. prakl. (.’liem., 1918, 98, 

1 - 8 . 

Mktiiods d(‘p(‘nding on tlie liberation of hydrogen 
peroxid(‘ by watcu*, followed by titration witli potas- 
sium permanganale, ;ind on tlie treatment of 
sodium jxM-oxide with polassium iodide and potas- 
sium biearbonat(' and titration of the liberated 
iotline with sodium arsenit(‘ give low r(*snlts, whilst 
measurement of lh<‘ oxygem lib(‘rat(‘d by water In 
the presence of co])alt nitrali‘ gives liigh results. 
The following i>roc(‘sses yadd accurate results: 
(D Water (109 c.e.) is mixed with concentrated 
siilplnirie aei<l (.5 e.e.) and eluanieally pure bode 
achl (5 grms.); sodium ix'roxide (Oo grni.) is a<lded 
gra<In;illy to tlie mixture which is ki'pt briskly 
shaken, and tlie liberated bydiogiui jicroxlde is 
titrabnl with potassium iieriuangauate. The low 
results giviMi by tlie oldm* ptu-mangaiiab' method 
.Mi-e to 1 m‘ altribut(‘d to llu* catalytic ih'composltiou 
of a ]tortion of the hydrogcui ixu’oxide by tlie man- 
g;ini‘Si' sulphate fonmxl during tlie titration. 
(2) Sodium ixu’oxidi^ is introductsl gradually into a 
solution of ]»ofassium iodide (2 grms.) in dilute 
sulphuric Jicld (1 in 20; 200 c.c.); the iodine Is 
titr.it(‘d with standaixl sodium tliiosulphate. The 
results .agree with those obtaiiual by the ix*rman- 
ganate naff hod. (3) Sodium peroxide (0-2— 0-3 grin.) 
is mixe<l with about 10 c.e. of copjxu* sulphate 
solution (00,5%) in a small flask connected to a 
nltrometcT; the flask is shaken, and decomposition 
is eompleted within a minule, when the llberate<l 
oxygen is measured. Tla» gas evolved contains 
about 0-32% orcarhon dioxide and 0 08% of hydro- 
gen. Wltli cobalt nitrate as catalyst, the results 
are invariably high; the author considers that 
this may Indicate the presence of an oxide higher 
than the peroxide. 'Oic action of the atmosphere 
on sodium peroxide has also been Investigated: 
moisture appears to be more active than carbon 
dioxide in causing decomposition.— H. W, 
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Boriiim dioxide,' Decomposition of and . the 

reactivity of the resulting haHinn oxide. J. A. 
Hedvall. Z. anor^:. Chem., 191S, i04, 1(^8. 

The decomi)osltion of biiriiun {»eroxi(le Into barium 
oxide and oxygen is an endolliennie reaction and 
its coiu’se can Ix' readily follow(Hl by recording the 
heating curve. The arrest point In llu* curve is at 
795° C., this being the teinpera(un‘ at which the 
vapour pressure of the evolved oxygen is <Miual to 
one atmosphere. In presence of catalysts, such as 
copper oxide, the decomposition starts at a much 
lower temixn'ature and is continued over a con- 
siderable range. In presence of silica, esi)ecially 
amorphous silica, the reaction bcx-omes exothermic, 
as shown by the heating curve. Tlie Iie.at (wolution 
is attributed to the formation of a barium silicate, 
owing to the great reactivily of tlie barium oxide 
at the moment of formation. (Se(‘ also .T. Chem. 
Soc., Jan., 191U.)--E. 11. It. 


Alkali iodides; .lc//o« of clilorinr on. . W. X. 

Kae. Chem. Soc. Trans., iOJS, 113. SSO— SSI. 

WirKN the carefully dried iodidt's of <)u' alkali 
metals are subjected to the aclion of a lairrent of 
dry chlorine the gas is absorbed with (li(‘ formation 
of compounds of the typ(‘, Mltd^. 'idie curv<*s 
obtained by plotting tlie increase in weight against 
time afford no ('vidence of I he formation of I he 
intermediate compound, MICl.. The rale of 
absorption of I Ik* clilorine bears no obvious n‘lation 
to the stability of the resulting compound, but com- 
parison is rendei’ed ditlicult by the fact that trac(*s 
of water increase* tin* rate, in tlie ca.se of Jlthium 
iodide, the exp(‘rimenis were made with the crystal- 
line liydrab* liiT.lllI./), but the same t»roportion of 
chlorine was found (o he ahsurhod as in tin* <*as(‘ 
of the anliydrous iodid(*s. — !I. M. I>, 


Ciiprlo hydro.rid(:; Soliihilitu o/ in sodium 

hydroxide and jxdassinm hydnhride. .lust in- 
Mueller. Comptes r(‘nd., iOlS, 167, 779- 780. 

An aqueous .solullou of sodium hydroxide having 
sp. gr. l-n to- i riTO .‘lie Ik) or of potassium 

hydroxide liaving sp. gr. l I.aM-d-lOS (15° — iS°lk) 
will just dissolve 0 78 grm. of cu])rK* liydroxidi* in 
100 C.C., giving a tiriglit lilue solulioii whlcli dot's 
not give a preciinlali* wIk'U iioiled direet or afti'i* 
dilution, if a more dilute alkali solulinn he iisi’d 
to dissolve the cupric hydre.^idt*. a solution is 
obtained whicli is mO slabh* wlr-n tuitlK*r diluted 
and subsequently boiled. — W. C. 

Zinc ehloride: Dissolriuy and srreral suyyested 

solvents. ,1. C. and l>. k. I’eacock. Amor, 

.r. rhariu., 1918, 90, 700 -717. 

The formation of zinc oNychlori<lc wiicn zinc 
ciiloride is dissolvc'd in waU'r is accompanied by 
the liberation of liydrocliioric acid; tlie addition of 
boric acid or ammonium chloride iircvents this 
<leconqK)sitlon of tin* zinc sail. ('ainphor water 
dissolves a small quantity of zinc chloride, yielding 
a clear solution, luit the solution Ix'eomi's turbid 
wlien (he quantity of tlie salt exceeds 10 grains 
per oz.~ W. I*. S. 

Antimoniv aeids and anlimonatcs. (J. .Tauder. 

Kollold Zelts.. 1918, 23, 122—144. 

The properties of tli antimonic acids vaiy accord- 
ing to the method of preparation and previous 
treatment. Soluble tri- and tetra-antimonic acids 
are hydrosols of low stability. The difference 
between the various nntlmonlc acids Is only that 
due to difference in the size of the particles. 
Ortho-, pyro-, and mcta-antlmonlc adds 01*0 not 
capable of exiting in the free stffte. The amor- 


phous and gum-llke antimonates are produced by 
the adsorption of alkali hydroxide from dilute 
solution and do not wmstitute true salts. Concen- 
trated solutions of alkalis dissolve antimonic acids, 
and on careful evaimratlon at low temperatures 
definite antimonates may be crystallised out. In 
this way the salt, 1-71 K20,Sl) O^.SII^O has been 
obtained. (See also J. Chem. Soc., Jan., 1919.) 

-J. F. S. 


Bare earths. MIL Heparaiion of yttrium and 
erbium; the ratio KrJ)^:2KrCl^. E. Wlchcrs, 
Ik S. Hopkins, ;ind C. W. Balkc. J. Amer. Chem. 
Soc., 1918, 40, 1(M5— 1919. 

The nitrate fusion method is very efficient for 
.separating erbium and yttrium and is much better 
tlian any of tlie newer methods, a it hough the 
cobalticyanide and tlie nitrite precipitation jncthods 
(lliis J.. 1910, 7c^0, 925, 1259) are botli good, the 
latter being the more practicable and effleient. 
Erbium oxide prepan*d by igniting the .oxalate 
always contains carbon dioxide and consequently 
may not serve us tlu* basis of tlie atomic weight 
determination of erbium. (See also J. Clii'in. Soc., 
Jjin., 1919.)-J. F. S. 

ticandium from a Itraxilian source. C. James. 

J. Amer. Cliem. So;*., ItdS, 40, 1(>74. 
r»K.\zii.i.\,\ zlrconia is shown to yield residues which 
contain notable quantities of scandium fiuorlde. 

— J. F. S. 

Jlydrosols; lujlueuve of Jilt ration on . T, 

xMalarski. Kolloid Zeits., 1918, 23, 112—122. 

Tin: effect of liltratlou on positive colloids like 
ferric hydroxide and iiegativi* colloids like sliver, 
wlieii the latter liavi* liad tlieir velocity in an 
electric field reduee<l by tiie addition of electrolytes, 
is to reduce tlie velocity of migration in an electric 
field and to increase the stability of the sols. The 
(‘Xperiments were madi^ with filters of iiapor, fat- 
frec* cotton, sand, and glass wool. (See also 
.1. (’hem. Soc., Jan.. 1919.) — J. F. S. 

Carbon monoxide, carbon dioxide, sulphur dioxide, 

and free sulphur; Cquilihriuiri between . 

J. H. Ferguson. .1. Amc'r. Cliem. Soc., 1918, 40, 
Ifi2t;-l(i44, 

Cakiiox monoxide and sulidiiu* dioxide I'eact at 
[(‘iniieratures Ixd ween 1000° C. and 1200° C. to form 
carhon illoxide and free sulphur, with possibly 
traces of carlxm oxysulidiide in those mixtures 
which are rich in carbon monoxide. The equi- 
librium ('onstanis for tlu'se tem]H*ra lures liave ht*en 
determined. (See also J. Cliein. Soc., Jan., 1919.) 

— J. F. S. 


Carbon dioxide factories; t<cparation of potassium 
sulphate from the potash liquors of and pro- 

ves^ for prerentiny the formation of this salt. 
E. lailimanii. Z, ges. Kohleiisiiurcind., 1917, 23, 
171 — 172, is;i — ISO. Z. aiigew. Chi'in., 1018, 31, 

Kef., 221. 

The potasii lirpiors employed in carbon dioxide 
factories acciimulali* imiairitlcs, the chief of which 
is potassium .sul|)hate, derived from sulphur dioxide 
pi-esmit in the gas. In course of time the accumu- 
lation of sulphate hoeonies sufficiently larg(i to 
interfere with Hie olDcieiicy of the liquor and 
obstinictlons may occur in the plant through the 
crystallisation of the sulphate in the cooler por- 
tions. The .sulphate may be removed by evaporat- 
ing the liquor, but it is far better to avoid Its 
formation. This mn.v be done by passing the gas 
through a scrubbing tower packed with Uipestone. 
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If the scrubbing Is performed by a weak solu- 
tion of sodium carbonate instead of water, the 
removal of the sulphur dioxide is more complete, 
or if soda is not available, a suspension of chalk 
may be used.~J. F. B. 


Sulphur in ores. Paul. See X. 


Potassium hichromate. McCrosky. See XXIII. 


Patents. 

Ammonia; Distillation and recovery of from 

ammoniacal liquor and apparatus therefor. G. 

Wilton, London. Eng. Pat. 120,590, 11.10.17. 

(Appi. 14,745/17.) 

Hot spent liquor from ammonia stills, which con- 
tains a small residual proportion of ammonia, is 
led from the still through an intermittent auto- 
matic valve into a horizontal container which is 
maintained under reduced pressure, and may, if 
desired, be heated, e.g. by steam coils. The spent 
liquor is withdrawn continuously from the receiver 
through a trapiK‘d outlet. The ammonia passes 
through an outlet plixi into the bottom of a rt‘flux 
condenser and concentrator, the lower part of w’hlch 
contains suix^rposed trays and hoods .similar to 
those of a fractionating column, the upper part 
containing a numlx'r of vertical tubes cooled 
by W'ater. Condensed liquor flows back to the con- 
tainer through a trapped pipe, and uncondensed 
vapour passes out of the top of the condenser and 
through a water-cooled coil condenser. The 
ammonia li(iuor condensed therein flows down a 
long fall pipe into a receiver, and is of better quality 
than that obtained from the stills. A vacuum 
pump is connected with the ammonia receiver, but 
the effect of the condensers and fall pipe may be 
sufficient to maintain the rcHpiired reduced pressure 
throughout the apparatus. If desired, less steam 
may be employed in tlie liquor stills, leaving more 
ammonia in the.srx'ut liquor to be recovered by the 
above means.— L. A. C. 


Oxalates; Process for manufacturing . L. W. 

Andrews, Chicago, 111. U.S. Pats, (a) 1,280,022, 
(B) 1,281,117, and (c) 1,281,118, 8.10.18. Appls., 
(A and B) 8.5 and (c) 5.0.15. 

A 1 .KAL 1 oxalates are manufactured by heating 
alkali formates together with a relatively small 
amount of (a) a polybaslc alkali phosphate, 
(B) the trisodlum salt of an oxy-acid of arsenic, 
or (c) a trlalkali aluminate.— L. A. C. 


Alunogenc, halotrichite, \ natural aluinl, or the like; 

Art of treating . M. Barnett and L. Burgess, 

New York. U.B. Pat. 1,280,636, 8.10.18. Appl., 
13.7.17. 

The soluble i)ortion of alunogene, halotrichite, or 
natural alum is extracted and a solution of 
ammonium sulphate is added to the liquor, 
ammonium alum crystallising out, and iron sulphate 
remaining in solution. The ammonium alum is dis- 
solved in water and the solution treated with 
ammonia, with the formation of aluminium 
hydroxide (which is removed and dried) and 
ammonium sulphate. Iron is precipitated as Iron 
hydroxide from the original mother liquor by the 
addition of ammonia; the precipitate is removed 
and ammonium sulphate recovered from the aolu^ 
tlon.— L. A. 0. _ 


Aluminous materials of high silica content; Method 

of treating . 0. M. Hall, Niagara Falls, 

N.Y.; A. V. Davis, Pittsburgh, Pa., and H. H. 
Johnson, Cleveland, Ohio, Exors. U.S. Pat. 
1,282,222, 22.10.18. Appl., 26.11.14. 

A MIXTURE of aluminous material and common salt 
in the proportion of about 4 mols. of salt to 1 mol. 
of alumina is heated to 1600°— 1700° F. (about 
870°— 925° C.) for about 4 hours in the presence 
of steam. Hydrochloric acid is generated and the 
residue Is mixed with soda and lime and heated 
to ]300°-1400° F. (about 705°— 760° C.) for 2— 
3 hours. The soluble sodium aluminate produced 
is separated from calcium silicate by leaching. 

— L. A. C. 


Alunite; Utilisation of . R. Moldenke, 

Watchung, N.J. U.S. Pat. 1,282,273, 22.10.18. 
Appl., 1.5.18. 

Alunite is digested with sufficient concentrated 
sulphuric acid to form a pasty mass, in a closed 
vessel at ordinary pressure and at a temperature 
at which free evolution of vapours takes place. 
The mixture is then allowed to settle, and excess 
sulphuric acid removed. The solid matter Is dis- 
solved and allowed to crystallise, and then calcined 
in an atmosphere of sulphur dioxide and oxygen to 
produce sulphuric acid and alumina.— L. A. C. 

Permanganates; [Electrolytic] process of making 

. M. AShoeld, Assignor to Armour Fertilizing 

Works, Chicago, 111. U.S. Pat. 1,281,085, 8.10.18. 
Appl., 14.6.17. 

Sodium manganato is converted into sodium per- 
manganate by electrolysis in presence of an alkali 
salt other than a manganate, and potassium per- 
manganate formed by the addition of a potassium 
salt to the solution.— L. A. C. 

Calcium cyanamide; Process of making and 

h)hproducts from phosphate rock. E. W. Haslup, 
Bronxville, N.Y., Assignor to Haslup and Pea- 
cock, New York. U.S. Pat. 1,281,303, 15.10.18. 
Appl., 15.12.17. 

A MIXTURE of phosphate rock with an excess of 
carbon is heated to about 1200° C. in a current of 
producf‘r gas to drive off phosphorus aud produce 
calcium oxide in the residue; the temperature is 
then raised to about 1500° C., the current of gas 
being continued, resulting in the formation of 
calcium cyanamide. Phosphorus pentoxide la pre- 
pared ns a by-product by burning the phosphorus 
and oxides of phosphorus produced during the first 
part of the reaction.— L. A. C. 

Alkali metal [sodium] cyanide and process of pro- 
ducing same. H. P. Eastman, Niagara Falls, 
Ont., Assignor to The American Cynnaraid Co., 
New York. U.S. Pat. 1,282,395, 22.10.18. Appl., 
10.3.17. 

The necessary amount of calcium cyanamide to 
form the required cyanide, together with calcium 
carbide, is added to molten sodium chloride, and 
the mass maintained above 900° C. until the 
reaction is complete. Above 1100° C. the reaction Is 
more rapid.— L. A. C. 

Kelp and like materials; Apparatus for incinerating 

. S. R. Oppenhelm, Keeler, Cal. U.S. Pat. 

1,282,708, 22.10.18. Appl., 7.6.17, 

A FURNACE for Incinerating or charring kelp or like 
material is provided with a long horizontal com* 
bnstlon chamber with an ash-pit below. The com- 
bustion ^mber Is fitted with chargliif doom at 




the top and firing doors In Its side, and the ash-pit 
is trough-shaped and provided with a longitudinal 
conveyor by means of which the ash or char is 
moved along the trough and discharged. A gas 
outlet conduit has valved communication with the 
combustion cliaraber and with the ash-pit, whereby 
^ases may be drawn directly from the chamber or 
from the ash-pit to cause a down draught through 
the material on the grate. The gas outlet is in- 
clined downwards from the ash-pit to a washing 
apparatus for the gas, and an exhaust fan is pro- 
vided to draw the gases through the conduit. 

— L. A. C. 


Flue-dust; Leaching [^o recover potassium 

salts]. W. G. Ilenshaw, San Francisco, and 
F. W. Huber and P. F. Reath, Riverside, Cal., 
U.S.A. Eng. Pat. 111,845, 14.11.17. (Appl. 
10,741/17.) Int. Conv.,. 2.12.10. 

U.S. Pat. 1,220,989 of 1917; this J., 1917, 503. 

Centrifugal dryer. U.S. Pat. 1,259,727. 8 V;c I. 

Composition for building. U.S. l*at. 1,279,119. 
See IX. 
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Optical glass melts: Formation of seed in — 7 . 
A. E. Williams. J. Amer. Ceram. Soc., 1918, 1, 
134—140. 

The formation of ‘‘ seeds ” or bubbles in glass is 
at tributed to : (i) stirring the glass at too low a 
temperature, (ii) cooling the i)ot, without rapidly 
'Chilling the bottom (a cotiicai layer of “ seedy ” 
glass' extending upwards from the bottom of the 
pot is formed), (iii) raising one end of the pot 
^bove the bottom of the furnae<^ (“ schmIs ” appear 
in the other end), or (Iv) (^volution of gases during 
the slow cooling of the glass, particularly betwwn 
1209° and 700° C. Stirring during rapid cooling 
does not produce “ se(*d 8 .” The bubbles were found 
to contain a small quantity of carbon dioxide; the 
gas in them may be either a dissociation prod\iet or 
evolved from solution ns the glass cools.— A. R. S. 

•Class: Relation between the physical properties 
arid chemical composition of . VIII. Mole- 

cular compounds. E. W. Tillotson, jun. J. 
Amer, Ceram. Soc., 1918, 1, 70—93. 

The graph representing the variation of the refrac- 
tive index or sp. gr. of a glass with the composition 
consists of one or more straight lines; if there is 
more than one line the points of intersection indi- 
'cate the composition of molecular compounds. 
Glasses composed of mixtures of alblte and anor- 
thlte give a ingle lino graph, and therefore ai)i>ear 
to contain no new comi)onnd. The graplis of mix- 
tures of calcium and magnesium orthosilicates form 
three straight lines, intersecting at two points, 
indicating the formation of two compounds, 
'(laMgjtSlO^)^ and Ca^MgtSlO^)^. No indication is 
given of the formation of dlopslde, CaMgiSiO,)^ — 
the only double silicate which cryslnlllses out^of 
these mixtures. Graphs showing the i*olatlon of 
the refractive index to the composition of glasses 
•of the system Na^O— BaO— SiO, were plotted. 
With binary mixtures, tlui lines intersected at 
points corresponding to the comiwunds Na,0,SlO, 
and BaO,28lO... With ternary mixtures the com- 
pounds Na20,Ba0,3S10,, and Na^O.BaO, 48103 
indicated. The glasses correspond!^ to these 
d^vitri^ readU^^^^ The g 


system NajO—CaO—SlOj Indicated the existence of 
only one ternary compound, 2Na,0,3Ca0, 78103 . A 
typical alkali-glass corresponding to 12 Na 30 , 30 a 0 , 
45810, is therefore considered to be a solution of 
1 mol. of 2 Na 30 , 3 Ca 0 , 78103 , Na 30 , 2 Si 0 j, 

and 18 mols. of SiO^. A high-melting lime glass 
corresponding to Na 0,CaO,6SiO^ la considered to 
be a solution of 1 mol. of 2Na 0 , 3 Ca 0 , 7 S 103 , 1 mol. 
of Na 30 , 2 Si(X, and 9 mols. of SiO^. In the dis- 
cussion, E. 1). Tillyer pointed out that a hyi^er- 
bolic curve fits the exi)eri mental results equally as 
well as Intersecting straight lines, and that such a 
curve does not indicate the formation of any of the 
suggested compounds.— A. B. 8. 


(Ilassware; Effect of heat on chemical . R. G. 

Sherwood. J. Amer. Chem. Soc., 1918, 40 , 
1045—1053. 

When glass is heated there are two distinct kinds 
of gaseous evolution, viz., tliat resulting from 
adsorbed material, whicli is readily removed at 
tern ijera til res IkjIow 300° C., and that resulting from 
a docomiKisition of tlie glass Itself. The latter 
effect becomes important at 400° 0. for the softer 
glasses and at 500° 0. for the harder glasses. The 
most important constituent of the d(‘eomposltlon 
products (water, carbon dioxide and monoxide, 
hydrogen, nitrogen) is water, which constitutes 
practically the only i)roduct at tern iH^ratii res near 
the softening point of glass. In regard to 
the use of glass vessels in experimental work, 
it Is shown that if a hard glass which has been 
annealed, say at 000° (1 for 2 hours, be subse- 
({uently hi'ated, there is practically no evolution 
other than that of adsorbed gas until after the 
previous annealing t(‘mperaliire has heen passed. 
(See also J. Cliom. Soc., Jan., 1919.)— J. F. 8. 

Ma busier glass: history and composition. A. 
Silverman. J. Amer. Ceram. Soc., 1918, !, 
247— 201. 

Al.araster glass is seml-oi)a<ine, and diffuses light 
transmitted through It without alt(‘ring its colour, 
whereas opal glass alters the (‘olonr of the trans- 
mitted light. This cflect Is probably due to sul- 
phates and chlorides acting as ionised electrolytes 
in the molten glass and preMpitatlng various 
colloidal susixmsions which would otherwise cause 
opalescence. Fluorides and aluminium compounds 
lirodnce opalescence until sufficient quantities of 
sulphates or cli lor ides are introduced. Barium 
compounds increase the whiteness of the glass. 
Cryolit.(? does the same up to a certain concentra- 
tion, but in excess of this its action diminishes and 
finally dlsapiiears. Calcium phosphatv'. magnesium 
silicate, stannic oxide, arsenious oxide, zirconium 
oxide, and titanium oxide are also used for pro- 
ducing alabaster effects. A summary of the chief 
paiiers and a bibliography are given.— A. B. 8. 

Clays; Effect of electrolytes on some properties of 

. H. G. Sohiirccht. J. Amer. Oram. Soc., 

1018, 1, 201—21(1. 

The cross-breaking strength of dry clays may be 
increased by the aildition of 08 — 3% of the follow- 
ing electrolytes to the plastic clay, the first-named 
being the most effective : sodium hydroxide, sodium 
silicate, sodium carbonate, tannic acid, and calcium 
hydroxide. Small iM'rcentages of sulphuric add 
decrease tlie strength of Kentucky ball clay. The 
addition of caustic soda, .sodium silicate, or sodium 
oarliouate advorstdy affects the moulding of the 
bodies, and the ware cracks more easily when 
drying. Calcium hydroxide and tannic acid do not 
affect the moulding. Sulphuric add up to 2% 
improves the moulding l>rop^rtl^ of the bodies, but 
is hamftil Itt pippottlons/ 'the addition of 
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alkali to ball clay blackens it and lowers the per- 
centage of water necessary for the development of 
plasticity. • The addition of 1—2% of alkalis 
reduces the shrinkage of mixtures of equal parts 
of clay and flint, except when Georgia kaolin Is 
used, Small quantities of sulphuric acid Increase 
the shrinkage and large ones reduce it. Tannic 
acid and calcium hydroxide Increase the shrinkage. 
The addition of alkalis and acids increases the 
density of dry mixtures. Uj) to 1% of calcium 
hydroxide incrcMises the density, but larger amounts 
reduce it. Alkalis reduce the porosity and acids 
increase it, but calcium hydroxide always increases 
it. Small i)cu-c(‘ntages (below 0-8%) of caustic soda 
reduce the burning shrinkage at cone 01 (1080° 0.), 
but larger quantities increase it. At cone 8 
(1250° C.) th(* (‘U‘ctroIytes previously mentioned 
increase the strength of tlie pieces burned and in 
the Sfime order of eflfectiveness, with the exception 
of calcium liydroxide, the action of wliicli was not 
examined.— A. 11. S. 


Clays; Bonding fttrcnfjths of between normnl 

(atmospheric) temperature and red heat. (’. W. 
Saxe and O. S. lUicknei’. J. Amer. Geram. Soc., 
1918, 1, IKJ— 1.*]:;. 

V.\Rious clays were mixed with three times tlielr 
weight of alundiun of No. 00-mesh, made into 
briquettes, dried under various wnditions, and 
their tensile strengtlis at various temi>eratures 
determined. The stnmgtli of clay which has been 
dried to comstaiit weight at 110° C, is only a rough 
measure of its strengtli under manufacturing con- 
ditions, and does not afford a practical means of 
distinguishing similar clays with regard to their 
behaviour in commercial drycu’s. Clays which have 
not been coiii{)letely dried show great dissimilari- 
ties in their nflinity for watiu*. The presence of a 
small proportion of water causes some clays to 
lose far more strength than otliers. The strength 
of hot clays between 110° C. and red heat is lower 
(for the first 200°— 200° 0.) than the stnmgt.h of 
the same clays after thorough dehydration at 
110° C. followed by subsequent cooling. During 
dehydration the strength of clays eitlu'r Increases 
or remains constant, indeix^ndent. of the tempera- 
ture. Generally, J.lie clays which are strongest 
after drying at 00 ° C. and then cooling, are also 
strongest at temperatures between 110° C. and 
25° C.. so that their strength under the former 
condition is a rough measure of that under the 
latter. No relation has been observed between the 
tensile strength and the loss of weight on drying 
the clays or their porosity.— A. B. S. 


Terra-cotta bodies; Use of furnace slay as yroy in 

architectural . K. H. Minton. .T. Amer. 

Ceram. Soc., 1918, 1, 185—200. 

ARCHiTrxTURAL terra-cotta is very liable to a form 
of cracking known as “diluting.” The antbor 
attributes this to the use of grog of an unsuitable 
character. The substitution of granulated nchl fur- 
nace slag for grog in suitable proportions ofl'ers 
no exceptional difficulty; it costs about half as 
much as sagger grog, is lighter in Tveight, and 
abundant supplies are available. Bodies made of 
slag offered greater resistance to repeated “ fr<‘e/.- 
ing” and to the sodium sulphate test. Only ncid 
slags can be usetl, ns the free lime in basic slags 
would cause disintegration of the terra-cotta. 
Metallic iron In the slag causes trouble, but it may 
probably be removed by a magnetic separation. It 
Is suggested that the use of slag may prevent terra- 
cotta from “ dunting.” In the discussion, K. 0. 
Hill suggested that the sodium sulphate test used 
by the author would not produce the fine hair cracks 
characteristic of duntlni and that this defect may 


be avoided by suitably controlling the nature, size, 
and proportion of the grog used, and by cooling 
very slowly below 050° C.— A. B. S. 

Terra-cotta; Polychrome decoration of with 

soluble metallic salts. II. Wilson. J. Amer. 
Ceram. Soc., 1918, 1, 253— 3G0. 

The colour is applied to the glazed terra-cotta In 
the form of a solution of a soluble salt in water 
or in a mixture of glycerin and alcohol, a suitable 
dye iKhng added so that tlie painted areas may 
show distinctly. As soimy chlorides and sulphates 
attack tlie carbonate in the glaze, it is often pre- 
ferable to use nitrates or acetates. The painted 
ware is .set in ordinary terra-cotta kilns and burned 
to cone (>— 7. Good blii(‘s are produced in tliis way 
with cobalt sulphate, using 0-5—30 grms. per 100 c.c. 
of w’ater. In glazes containing zinc oxide, good 
‘*tan.s” and browns are obtained with chromium 
salts. The greens from chromium salts in zinc-free 
glazes are unreliable. Good greens arc obtained 
with uranium nitrate 0 grms., cobalt sulphate 1— 

3 grms., alcohol 10 c.c., and glycerin 10 c.c. Uni- 
form light pinks an^ produced with tin chloride 
20 grms., saturated solution of chromium acetate 
in alcohol 10 c.c., glycerin 10 c.c., and alcohol 
\) c.c. Fair browns are made with manganese sul- 
phate 10 grms., alcohol 10 c.c., and glyc(‘rin 10 c.c. 
More dilute solutions ])roduc(‘ good grays. Nickel 
sulphate i)roduces light purple and gray with some 
glazes and l)rown with others. Iron chloride gives 
varialih^ red-hrowns. C-obalt sulphate and iron 
chloride in the ratio 5 ; 0 to 1 : 10 gives violet and 
blue-gr.-iys. Th(‘ following colours may be used on 
an ordinary white sli]) but do not develop so 
brigblly as in glazc's. Strong solutions of nraninm 
sails give gray-brown colours. Uranium and 
cobalt salts giv'e blues and green-blacks. Iron salts 
give buffs and red-browns. Manganese' gives grays, 
browns, and blacks. B utile and glycerin gives goo<l 
light buffs and l)nff*browns. Copper sulphate giv(‘8 
shades ranging from light green-grays to black. 
Nickel gives good browns. The method is in 
regular use on a large scale in one works.— A. B. S. 

Tunnel kiln; The Zirennann and its operation. 

C. IT. Zwermann. J. Amer. (5'ram. Sw., 1918, 1, 
202— 2G0. 

A\ oil-liivd tunnel kiln, 352 ft. long, 0 ft. 4 in. 
wid(‘, and 0 ft. 0 in. liigli from the top of the trucks 
to the arch, contains 19 tanks (each 7 ft. 7i in. 
long) in the prelieatiiig zones 8 in the liring zone, 
and IS In tlie cooling zone. The chief features of 
the oven are a fan to create the draught, a second 
fan to draw cold air through tlu; hollow arch and 
side walls of the cooling zone of the kiln and then 
through the W'are to bo dried and jereluaUcd, and 
a jm'ssure blowiu* which forces air through re- 
enperators in the side walls of the cooling zone 
and tlience to the oll-hurners. The interior of the 
tunnel is free, tlK‘ spaces l)et.ween the goods on 
two successive trucks serving as combustion cham- 
l)ers,~A. B. S. 

Porcelain; Use, of dense .solutions in determining 

the structure of • H- Spurrier. J. Amer. 

Cx^ram. Soc., 1918, 1, 287-290. 
roucEi.AiNs may be graded by immersing the sample 
first in a dense solution of acid nitrate of mercury 
diluted so as Just to float a proix'rly-fired piece and 
to allow an underfired piece to sink, and afterwards 
in a similar solution diluted so as to allow a pro- 
perly-fired piece to sink and an overfired piece to 
float. After immersion the sample may be washed 
with water, any yellow deposit which may o^r 
being removed with a little acetic acid. The 
is usually too thin to affect the accuracy of the 
method.- A. B. 
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[fifa/i] glaze reduction; Phenomena in . H. B. 

Henderson. J. Amer. Ceram. Soc., 1918, 1, 14^ 

159. 

Samples of salt-glazed sewer plix^s examined under 
the microscope all contained brown to black crys- 
talline hexagonal plates, amber-coloured when 
separated and viewed by transmitted light, and 
resembling the ferric oxide in aventiirine glaze. 
The crystals were attracted by a magnet and were 
0 * 002(5 to 0017 min. in diameter. The glazes con- 
tained about 001% of carbon, and the author 
regards the presence of carbon as essential for 
formation of the crystals. The colour of “ flashed ” 
brick only occurs on those faces exposed to the 
flame. On rebiirnlng “ flashed ” bricks in a normal 
or oxidising kiln atmosphere, the “ flash ” dis- 
apiiears. The “flashed” portions all contained 
similar hexagonal plates, the numlHU’ of which 
Increased progri^ssively in samples drawn during 
the cooling. Reducing conditions are nea^ssary for 
inducing the formation of tlie crystals, but tlui 
crystallisation continues under oxidising cooling 
conditions following the production of suiierficial 
fusion. In pro<Iucing “flashed” bricks the ware 
is first .sulijected to reducing conditions, but if these 
are continued to the end the surface of the bricks 
is merely blackened. If, however, an oxidising 
period follows the reducing one, surfacHi fusion 
commences, and if the reduction and oxidation are 
continued alternately and are followed by slow' 
cooling the crystals are formed. The Intiuise colour 
is probably an optical effect due to sevi'ral modifi- 
cations of crystals containing or consi.sliiig of iron 
oxide. The “fire flasheil ” colour and tluit of salt 
glaze are not, how'over, due to iron alone. In the 
subsequent discussion, C. F. lUnns sugg(‘stx‘d that 
the formation under i*educlng conditions of ferrous 
silicate, which could afterwards be oxidl.sed to 
ferric silicate, explaiiual all llu‘ observed pheno- 
mena. --A. 11. S. 


Orecn (jhnv; A cohalUuraninm /or terra-cotta, 

II. Wilson. .T. Amer. Ceram. Soc., I91S, 1, 28S— 
24(5. 

A GUEEX glaze of deeper shade than is prodncHsl 
from chromium compounds was jirepan'd by adding 
8% of cobalt sulpluiti' and (i% of uranium oxide 
to a matt glaze with the formula, 0-2(51 K.,(), 
0*80(5 CaO, 0-204 ZnO, 0-088 BaO, 0-057 MgO, OSSl 
ACOj, 2-08 SIO^, which matures at cone 8—7 in a 
commercial kiln. The use of an ordinary <*obalt 
stnin instead of the sulpliate iirodiuiMl a motth'd 
glaze. This was absent when a bright glaze with 
the formula, 0*288 K^O, 0-854 CaO, 0-210' ZnO, 0*144 
BaO, 0-055 MgO, 0*428 AfO^, 2*00 SiO.,, maturing 
at cone 4 — 7, w'as substituted for the niatt glaze. 
In the discussion R. II. Minton stated tiiat tiie 
addition of a little rutile prevents the irregularity 
in colour.— -A. B. S. 


Frits \for cvamels]: Effect of the ilcijrec of “ smelt- 
ing'- on the properties of — F. B. Bo.ste and 
B. A. Rice. J. Amer. Ceram. Soc., 1018, 1, 221— 
287. 

The materials to be fritted wrei*e jifacod in a pre- 
heated tilling furnace and the tim(‘ requinal for 
the mixture to be uniformly fused was taken as 
unity. Samples were withdi-awn after the follow- 
ing unit times: 1, I 4 . 2, 21, 8. and 8i and desig- 
nated A — F res|)ectively. Although fluorspar was 
an ingredient of the original mixture, none of the 
frit contained any fluorine. The perauitage of 
silica In the frit increased rapidly at first and 
more gradually on prolonged heating; that of.tlie 
soda and boric oxide diminish^ somewhat less 
rapidly; the alumina, lime., and potush remained 
fairly constant. At point B (double unit time of 


heating) the composition of the batch closely 
resembled the theoretical composition of the frit, 
but on further heating the composition changed 
considerably from that autlclpate<l, the silica show- 
ing an Increase, the soda and boric oxide a large, 
and the lime and alimiirm a slight, reduction 
owing to volatilisation. These changes produce an 
objectionable rise In the maturing point of the 
glaze, but favourably iucroase Its range of deforma- 
tion. The computed cocflicieiit of expansion of the 
frit drops raiddly tluriug the heating until 4 unit 
time is reached, after w4iich it remains constant 
on further luxating, but is then so low as to Induce 
“shivering” or “flaking.” Prolonged heating 
Increases the resistance of the frit to acid, but also 
makes it much nioro l)rittle. In the discussion. It 
was pointeil out that the results were vitiated by 
the authors rejecting the liardcr iiortions of frit 
and only using tiie finest of the ground material. 

—A. B. S. 


Enamels for cast iron; Ground-coat . II. F. 

Staley. J. Amer. Cciam. Soc., 1918, 1, 99—112. 

A SATisFAOTouv, glassy ground-coat should melt at a 
dull red heal, should bo able to dissolve any oxides 
or foreign matUu* on the siirfac*e of the metal, and 
to flow into tile minute i)ores of tiie metal so as 
to produce a good bond; it. should not blister or 
volatilise at the temixeraturc used In enamelling. 
Such ground-coat enamels are chiefly made by frit- 
ting a mixtun^ of flint or sand, felspar, borax, red 
Ica<I, and sodium nitrate. The borax is used to 
dissolve iron ami other oxides; lead oxide jiroduces 
fluid eimim‘ls of great strength. Ckihalt oxide and 
other substances ani sometimes added to increase 
tiie ailhesion, but they arc of doubtful value. Clay 
is invariably added to tlie ground frit to facilitiUe 
the susixmsion of the parli(*l(‘S in water. Its action 
is improved by the addition of magnesium sulphate 
or chloride, whicli reduces tlio excessive alkalinity 
of the frit, and also forms flocculent precipitate 
of magnesium hydroxide. Ammonium carbonate or 
borax may l)c used in i)lnc(‘ of the magnesium Siilt. 
The addition of a sulpliate is und(‘slrablc, but the 
small proportions of magnesium sulphate generally 
used appear to lx.* harmless. ]Magiiesiiim oxide and 
carbonate and calcium liydroxide and carbonate are 
objectionable, as they do not melt in the enamel 
and tiK'lr suliseqiuait liydratlon may cause spalling. 
Tlie comparalivc fusiliilllies of enamels may be 
roughly calculated from their composition by 
reducing the batch w^cight to 1000 lb. (melted) and 
comparing the “ lllut equivalents” or the number 
of pounds of flint w'bich w^ould have Ixnm used if 
flint had been the only refractory Ingredient of 
the enamel, assuming that 100 parts of felspar 
may be replaccxl by (5(5*fi(> jiarts of flint or 40 parts 
of * clay. ReciixiS for five typical ground-coat 
enamels arc given as follows: (1) Flint 075, borjix 
.890, sodium nitrate 85. ri‘d lead 52*5, cobalt oxide 8, 
clav (50 parts. (2) Flint ('80, borax 170, soilium 
nitrate 50, red lead 170. cobalt oxide 0*85, clay 51. 
(8) Sand 275, potash felspar 485, l^rax 875, red 
lead 41, clay 57. (*ol)alt oxide 8. (4) Sand 085. 

borax 8.85, sodium ultra 80. red lead 85. cobalt 
oxide 2*7, clay 48, magm^sium carlionate .8. (5) 

vSaud 200, felspar 200, borax 890. sodium nitrate 30, 
red lead 100. magnesium carbonate 10, clay 325, 
cobalt oxide 1 part.— A. B. S. 


i^ilica hrirh's; lAihoratory testing of . R. J. 

Montgomery and I.. R. Office. J. Amer. Ceram. 
Soc.. 1918, 1, 8.88-;i52. 

Chemical analysis assists In determining the purity 
of the raw material but is of doubtful value for 
control purposes. Silica bricks which contain less* 
than 2% of lime will have a weak bond; those 
containing more lime will not be highly refractory. 
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[Janttwy liitiS. 


Alumina should not exceed 1*6%, as, in the form 
of clay, it is the most active of all the fluxing 
impurities. Iron has little effect on the refrac- 
toriness of silica bricks under oxidising condi- 
tions, but should not exceed 1-5%. The high colour- 
ing power of iron compounds has led to their 
importance being exaggerated. The deformation 
or refractoriness test is dllllcult, owing to the high 
viscosity of the softened material. The best silica 
bricks will not soften ludow cone 32; bricks made 
from chert; or sand rock soften at cone 31—32. 
When a whole silica brick is maintained on end 
in a laboratory furnace for 24 hours at about 
1300° 0. it will usually soften and deform; the 
same brick will apparently withstand a higher tem- 
jwrature in an industrial furnace, but this is due 
to the fact that only the face of the brick is 
.exposed to the full heat of the furnace, and the 
brick does not attain the maximum temi>erature 
throughout. The load test recommended by the 
Amer. Soc. of Testing Materials (25 lb. i)er sq. in. 
At a temperature of 1500° C.) is of doubtful value 
•except in testing new materials; failures are usually 
4ue to a shearing or rupture of the Ixuid and not 
to lack of refractoriness. UndcT normal condi- 
tions, silica bricks under a load of 25 lb. per sq 
in. expand slowly up to about 200° very rapidly 
from 200° to 280° 0., very slowly from 280° to 500° 0., 
and then more rapidly until all further expansion 
ceases. Fireclay bricks, on the contrary, show an 
expansion more nearly i)roportional to the tem- 
perature, when heat(‘d under load. The cold crush- 
ing strength of silica bricks varies from 000 to 
3700 lb. per sq. in., the average being 1800—2800 lb. 
per sq. in. The apparent si>. gr. or a 20-grm. 
sample after boiling 1 hour in water is useful to 
Indicate underburning. The sp. gr. of well-burned 
silica bricks is about 2-42; that of under-burned 
about 2*30. Little use can be made of a deter- 
mination of the porosity. In this discussion A. A. 
Klein stated that the proportions of quartz, crisio- 
Pallte, and tridymltc pre.sent are best asc('rtained 
by determining the sp. gr. of the brick.— A. B. S. 


iPlasticity of cldifs (toil limes. Kirkpatrick and 
Orange. 8'cc IX. 


Bals(wi iirohlrm. French. Ncc XXIIl. 


Batk.xts. 

*(}lass; Process aud apparaUis for controlling the 

outflow of from melting tanks. W. J. 

Miller, Swissvale, Pa., II.S.A. Eng. Fat. 112,017, 
24.1.18. (Ai>pl. 1384/18.) Int. Conv., 25.1.17. 

‘The flow of glass from tlie dlscliarge port of a 
malting tank betwecji iulermiUent shearing oix'ra- 
tlons is controlled and any surplus of glass is 
returned to tin? tank by u blast of air applied to 
the outer end of the discdmrge port. F>y this 
means, the chfllecl end or scar of surplus glass is 
ro-melted. The introduction of air-bubbles into the 
molten glass is prevented by diminishing the pres- 
sure of the air ;is the glass becomes more fluid, 
and therefore flows more readily, the pressure 
'being adjusted .so that it is only Just sufficient to 
return the glass to the tank and support it clear 
of the shears.— A. IL 8. 


Muflle leer [lehr]. II. M. TlK>mp.son, Washington, 
Pa. U.S. Pat. 1,281,713, 15.10.18, Appl., 1.0.18. 
Twe lehr eliamber has a flat roof and floor, both 
built up of tiles. Over the front end of the lehr 
chamlx^r is a muflle chamber and behind this and 
separated from it by a dividing wall Is a regenera- 
ttor chamber. Flues beneath the floor of 


chamber communicate at their receiving ends with 
the muffle chamber and at their discharge ends 
with the regenerator chamber by way of flues in 
the side walls. Fuel gas and air are preheated by 
passing through pli)e8 which extend through the 
regenerator chamber and discharge through 
passages in the dividing wall into the muffle 
chamber. 

Refractory substances, arthfleial slate, and the 

like; Manufacture of . G. Marsh, Loudon. 

Eng. Pat. 120,471, 3.12.17. (Appl. 17,803/17.) 
Refractory substances are made by mixing ground 
furnace slag, slate waste, infusorial earth, sand, 
flint, or ballast with Portland, Roman, or hydraulic 
cement to which plumbago may be added. Arti- 
ficial slate is similarly made from slate dust, 
broken slate waste, crushed marble, granite, or the 
like with cement. In each case the dry materials 
are worked into a inoriar by the addition of n 
solution of casein, blood, glue, gelatin, or other 
protein matter, with or witliout the addition of 
an alkali silicate, borax, boric acid, or ammonia. 
Suitable proportions for a refractory material are 
100 lb. of water, 2 lb. of casein, 4 lb. of sodium 
silicate, and \ lb. of boric acid. For artificial slate 
100 lb. of water, 8 lb. of casein, 2 lb. of sodium 
silicate, and i lb. of borax may be used. The 
articles are cast or moulded under pressure and 
afterwards hardened in air or steam.— A. B. S. 

Refractory material and process of making the 
same. II. A. Kennedy, Clearfield, Pa., II.S.A. 
Eng. Pat. 111,853, 20.11.17. (Appl. 17,454/17.) 
Int. Conv., 28.11.10. 

See U.S. Pat. 1,238,020 of 1917; this J., 1917, 1095. 


Coating process. U.S. Pat. 1,281,202. Bee X. 


IX.-BUILDING MATERIALS. 

[P/a.s*//ciU/j of clays and limes; Tests of by the 

Bureau of Standards plasticimeter. F. A. Kirk- 
patrick and W. B. Orange. J. Amer. Ceram. 
Soc., 1918, 1 , 17(L-184. 

Emley’s plasticimeter (this J., 1918, 514 a) may be 
used satisfactorily for distinguishing finishing from 
non-finishing hydrated limes and thOIr relative 
Ixdiaviour when spread on absorbent surfaces. 
Mixtures of lime and 25% of gypsum, containing 
48% of water, when juade into a paste, gave a 
higher plasticity figure than other lime pastT's. 
Tests made wuth clays which had been passed 
through a 100-mesh sieve showed similar results 
to tliose with lime, though the results were not 
eoniparnble owing to different W(‘ights being used 
ou the peiidulunrof the apparatus.— A. B. S. 

^TENTS. 

Non-conducting material. R. Illomann and J. A. 
Montgomerie, Glasgow. Eng. Pat. 120,091, 
0.3.18. (Appl. 3901/18.) 

One part, by* measure, of calcined gypsum is. 
gradually introduced into about six parts of water, 
and the mixture agitated until a plastic spongy 
mass is produced. The material may either be 
moulded into blocks of any suitable shape and 
dried, or may be applied direct to a boiler or other 
surface. On drying, a highly porous mass of gyp- 
sum is produced forming a very efficient Insulator. 
If desired, a small proporti<» of slaked lime and/or 
sodium silicate may be added to the gypsum to 
neutralise any freft acid ; also, mineral or vegetable 
fibre may be added to strengthen the material. 
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Timl>er’Vre8erving composition. L. A. 
and J. A. Workman, Cleveland, Ohio. 
1,276,725, 27.8.18. AppL, 20.11.16. 


Cretslnger 
U.S. Pat. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO'METALLURGY. 


Holes are bored In the wood at suitable distances 
apart, and a mixture of sodium chloride (16 parts), 
arsenic trioxide (0 parts), and mercuric chloride 
(1 part) is introduced into the holes, which are 
then plugged, and the wood is left until it becomes 
impregnated with the preservative mixture. 


Composition of matter for building and structural 
purposes. W. U. Jury, Shamokln, Pa. U.S. 
Pat. 1,270,119, 17.0.18. AppL, 10.6.18. 

A cx)MrosrnoN which is specially suitable for the 
floors of dyehouses and for acid vats consists of 
Portland cement, hydrated lime, liquid soap, and 
“sand” and “ tailings” obtained from the clinker 
from anthracite coal. 


Magnetic iron alloys. Per. Phys.-Techn. Reichsan- 
stalt, 1017. Stahl u. Eisen, 1018, 88, 1043. 

In experiments made with a view to substitute 
chromium-steel for tungsten-steel, it w'as found that 
in the case of bar magnets of chromium-steel left 
undisturbed for 1 year the alteration of the mag- 
netic moment in the best specimens amounted t(\ 
only 0-1— 0*3% and was within the limits of experi- 
mental error in nearly all the ^specimens examined 
during the latter half of the year. Suitable 
(‘hromium-steels form an almost completely satis- 
factory substitute for tungsten-steel magnets, but 
the “efficiency ” as measured by the product of the 
remanence and coercive force is not quiti^ so high 
in the case of the best chromlum-stoi'ls us In that 
of the be.st tungsten-steels. 


Asphalt-like composition [for making roofing felt] 
and process of making the same. W. Savage, 
Philadelphia, Pa. U.S. Pat. 1,270,918, 24.0.18. 
AppL, 4.8.17. 

Spent fullers’ earth from the refining of fatty oils 
is mixed with an a.sphalt-like material; the mix- 
ture may be subjected to an oil-hardening process, 
e.g., by heating it to 300*^— 700° F. (150°— 370° C.) 
or by blowing air through the hot mass, or it may 
be mixed with sulphur and vulcanised. The pro- 
duct is specially suitable for the manufacture of 
roofing felt from paper or the like. 


Insulating mateg^al; Thermolic and process for 

making the same. J. K. Toles, S<Mn Francisco, 
Oal., As.signor to Union Fibre Co., Wii^na, Minn. 
U.S. Pat. 1,281,097, 8.10.18. AppL, 10.1.16. 
I.NSur.ATiNG felt is made by reducing and partially 
purifying rice straw by cooking it in a weak alka- 
line solution, washing the resulting fibre, and mix- 
ing it with “ uncooked vegetable tissue.” The 
mixture is fionted over a drain-screen, to form 
slieets of the desired size and thickness.— A. B. S. 


Dry-kiln [for timber]. F. W. Rubin, IndlaTiapolis, 
Iiid. U.S. Pat. 1,281,212, 8.10.18. AppL, 5.3.1S. 

Stacks of timber are arranged with suitable 
passages through them. A current of air is passed 
through the stack, and the direction of the air 
current can be reversed. Jets of steam can be 
directed into the passage-ways, and a draught of 
steam or heated air can be produced throughout 
the whole of the stack.— J. S. G. T. 


Oxy [chloride] .salt [cement] composition and pro- 
cess of making the same. £. Catlett, Staunton, 
Va. U.S. Pat. 1,282,188, 20(.t8. AppL, 0.5.18. 

A MIXTURE of commercial quicklime and sufficient 
calcium chloride to ensure chemical combination of 
all of the latter Is caused t;o react il the presence 
of moisture, and the resultant oxychloride com- 
l)osltion is allowed to set and become “ relatively 
dry by the heat of hydration,” and is then pow- 
dered.— L. A. C. 


Firep^ofing. Eng, Pat. 120,421. See I, 


Washing gravel. U.S. Pat. 1,280,688. See l. 


siate. Bug. Pat. 126,471, VIlIv 


Steel; Microstnicture of hypo-eutcctold . B. 

Atkinson. J. Roy. Micros. Soc., 1918, 21)5 — 274. 
Tensile tests made on the segregateil portion of fi 
rail and on a normal part of the same material 
gave the following results : 

Segregated Normal 

Max. stress, tons per sq. in. ... 48*2 44*5 

Reduction of area, % 24*5 40*5 

Elongation, % 16 24 

The melting points of manganese and iron sul- 
phides are given as 1620° C. and 950° 0. and these 
sulphides thus freeze out as the first and last com- 
ponents respectively of the sloid. Manganese sul- 
phide occurs ultimately in globular form, and iron 
sulphide as iutercrystalllne films.— F. C. Th. 


Manganese ores; Blast furnace treatment of low- 

grade . R. C’ordcs. Stahl n. Elsen, 1917, 87, 

404—497. Rev. M(H., 1918, 18, Extr., 310-312. 
Owing to the increasing shortage of manganese, 
low-grade carbonate orc's from .the Slegerland dis- 
trict aR‘ now used. The material is hand-picked, 
or concentrated by an ele(;tromagnetlc process ; the 
value of the coucontrate as a source of manganese 
is the smaller the higher its silica content. In 
smelting for pig-iron containing 3-5 — 4% Mn, the 
slag normally talcos up 3% Mn, hence the man- 
ganese content of the metal decreases as the quan- 
tity of slag increases. Ore of the best quality 
a.s.says SiO„ 10, Fe 48, and Mn 9%; ores contain- 
ing more than 30% SiO., must be concentrated. 

— W. R. S. 

Aluminium; Impurities in and purification of com- 
mercial . Ber. Physik.-Techn. Roichsanstalt, 

1917. Stahl u. Eisen, 1918, 38, 1044—1045. 

The impurities in 4 samples of commercial metal 
varied from ()'4 to 2%, chiefly Iron and silicon, 
with lesser amounts of carbon and traces of sul- 
phur, phosphorus, and nitrogen. The analytical 
methods for determining the impurities arc as yet 
imperfect. The bulk of the aluminium may be 
eliminated as chloride by saturating the acid solu- 
tion with hydrogen chloride. The purification of 
the commercial metal is difficult : silicon may be 
largely removed by fusion with nitre, but not the 
Iron. The bulk of the latter can be dissolved by 
digesting the metal with 2% hydrochloric acid: 
borings containing 1% Fe gave 60% of purified 
metal with less than 01% Fe.— W. R. S. 

Yttrium mixed metal; Preparation and properties 
of . J. F. G. Hicks. J. Amer. Chem, Soc., 

1918, «0, 1619-1626. 

XTTBrcfv mixed metol in the fom of powder has 
b^n prepared: (J) by the acjfion ot on a. 

n 
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mixture of tiie anliydrous chlorides of the mixed 
yttrium earths in a vacuum at 1100® C., (2) by the 
electrolysis of the molten chlorides in a protected 
graphite crucible, using a carbon anode, and (3) 
by the electrolysis of a solution of the mixed 
oxides in fused cryolite. The last-named method 
is less efllcient than the other.s. The first method 
affords a means of oblaining yttrium mixed metal 
of relatively high purity on a large scale. Keduction 
is (‘ffected in iron or nickel boats ])]aeed in seam- 
less sU‘el tubes, whieli are exliansted to o — 1 mm. 
and then Introduced into a imilile j)revionsly heated 
to 1100° C. Yttrium chloride is lost in considerable 
quantities in all processes owing to its volatility 
at the working temperatures. Tlie ]>owd(‘r(‘d metal 
has been sintenMl in a vaeuuin electric furnace, 
but the resulting mass easily disintegnites. The 
product has a mean “ atomic wtught ” of 120 and 
contains 04 05 — 05-70% of nedal, AN'liicli corn'sponds 
to ii7-5% of yttrium. It burns In tlie air at a 
dull red heat with a very hrighi, light and yields 
a brown oxide. It is slowly oxidised by moist air 
at ordinary temi)eratures. It glows when heated 
in hydrogen, nltrogim, or earhoii dioxide'. It is 
readily attacked by water and does not amal- 
gamate with merenry. It is pyrophoric hut, not 
so strongly jjs the alloy of cerium mixed metal 
and Iron. The anhydrous chloride can b(' pr(‘- 
pared on the large scale by healing the hydrated 
salt with ammonium eliloriele, whereby five of tlie 
six inoleeules of water are ('xi)elI<Hl, and then heat- 
ing In a current of hydroge'n cliloridt' to t'xiu'l the 
last molecule.— .T, F. S. 

Comhustion; I'cotioniirs af - iti m vl all uru teal 
operaHonit. M. Ksclier. Staid n. Elsen, lOlS, 38, 
977—982. 

The dissociation tem{M‘ratun‘ of carbon dioxide in 
presence of rncandesc(‘nt carlioii, the tiunperature 
at which carbon and oxygen comhiiu* to carbon 
monoxide, is 1500°— 110C)° C. under pract ical condi- 
tions. It is the higiu^st iemiK.‘i'atnre obtainable by 
combustion of carbon monoxid(' (produ(‘(‘r-gas), 
above which tlu' monoxide and oxygen co-<‘xist 
uncomblned; but comhiiiation takes pia<’(‘ ns soon 
as the toinix'rature falls Ih-Iow tlie dissociation 
IKiint. Higher tenuK'ratnres are attained by the 
combustion of carlmii, Iiydrogi'ii, or hydrocarbons. 
In oi)en-heartli furna<*<‘s tired with producer-gas. 
In which the charge melts at alM>ut 1.500° F., carbon 
monoxide does not contriliiite to tlie raising of tlie 
temiieratiire b'yoiid tliat point, and afli'r tliis tem- 
|x?ratur(* is reached comhustion of tlie c.arhon 
monoxide takes place only in rhe regenerators: 
only the hydrogen and hydrocarbons pn'sciit in llic 
producer-gas are of value for raising the tcan- 
l)eratnre further, henc<' tlie voUiine of gas blown 
in must lie increased. The most ecoiioink'al manner 
of working would consist in molting <lowii Mh' 
metal with prodneer-gas and finishing the charge 
with a gas rich in liydrocarhoiis. In cupola fur- 
naces, the oxygen-carbon monoxide mixture is 
formed at the tuyeres, and combination to carbon 
dioxide takes place higher nj) in the shaft in 
contact with the cooler clia rg(‘. Where i:;00° - 
1400° 0. has to 1 k> <‘xc<'eded in foundry work, th(^ 
most economical appliance would b(* a cupola with 
an upper and lower set of t.nyen's. The iron 
would be melted down in the zone above the 
upper tuyeres; in the lowin’ part, where the fur- 
nace works as a gas-producm’, tlie molten metal 
would become superheated.— W. II. S. 

Sulphur: The value of in orea, with ftpeclal 

reference to hlendc-roasting contracts. R. Paul. 
Metall u. Brz, 1918, Id, 371—380. 

In blgh>grade sulphides (e.g., pyrites), imlphur has 
n positive value, while the contrary is the case 


wltli medium and low-grade sulphide ores. Hence 
there must be an intermediate grade where the 
value of the sulphur balances the cost of roasting. 
The following values of one unit (10 kilos.) of 
sulphur in Spanish pyrites arc arrived at by a 
series of calculations from contract data : In 40% 
liyrites, M.0 1975-0;i075; 45%, M.0-213— 0’320; 
50%, M.0-220 — O-.vlI; and in 55% pyrites, M.0'2^I0fl~ 
0-3;i95. The roasting charge per unit of sulphur 
in blonde is calculated from actual contracts at 
M.0-:U)— 0-40 in ore.s containing 20% S; with In- 
(‘ivaslng sulphur content the curves Umd towards 
the zero line; but in only a ftJW cases do the 
curves pass through the zero line indicating that 
the sulphur has a positive value. By calculating 
the cost and profits of sulphuric acid manufac- 
ture, the value of tlu' sulphur In blende works 
oat a.s follow.s (marks p(‘r unit) : 


15% S 

-1*07055 

1 s 

-0-13765 

•-^0% M 

-0-06747 

1 „ 

-0-04934 

^5%„ 

-0-42022 

j 45% ,, 

-f0 01933 

50% „ 

-0*25380 j 

1 50% „ 

+ 0*07428 


The lower value of sulphur in blende as compared 
with pyrites is due chiv'tly to the higher working- 
cost, as blende must he dead-roasted, while pyrites 
is less thoroughly calcined with a view to a large 
outiiut in acid. According to tlie contracts at 
iavs(‘nt in vogiu', the roasting charge paid to acid 
works is too simill for low-grade blende, hut too 
high for th(‘ hitrher gradi's.— W. K. S. 


IhKnnrls for vast-iron. Staley. See VIII. 


Patents. 

Mi'lat.s .\nti-rust tnaiinvnt of . 

W. A. .M;ite, (iarstaiig, Lancs. Kng. Pat. 
129,519, 14.11.17. (Appl. l(;.d^7/17.) 

The articles to he treah'd (e.g. sliell iiots's) are 
laaitiMl to about 2tM)°— ;i()0° F. (9;;°— 149° C.), out 
of contact with sulphurous or otlier deleterious 
fumes, and thi'ii immersed in Isiiling linseed oil, 
draiiH'd, and cooled.— AV. E. F. P. 


slivL C. n. AVills, Detroit, Mich. U.S. Pat. 

1,27S,9SL\ :;.9.1S. A]»pl., 9.11.17. 

^loiAHOEMM is :idd(Ml to the ollim' ingredients of 
the st(‘(‘l to obtain a i>roduet wliicli can readily 
workf'd a ml has a lensil<' streiigtli ranging from 
alxmt 120.(MM) lo 270, (MM) Ih., and an elastic limit 
of 100,000 to 225,000 lb. Stt'cl with these charac- 
h'risties may contain siihstantially 0-2 to 0-35% 
carlKHi. 0-,‘; to 0125% manga nes(', (4iromIum in 
relatively larg<* traces up to 1-2%,, silicon from 
01."i to 0-55^,, and iiiolyhdenum up to 1%. 

— E. A. M. 


Slrvl; Manufarluii^ of - S. S. AVales, Pitts- 
lairgh. Pa. P.S. Pat. 1.2S2.0IM1, 22.10.1S. Ajipl., 
.‘{.8,17. 

SoEii) scr:i|» is ch;irg(Ml into an (‘lectrie furnace, 
and molt (‘11 metal is added to form a coherent^ 
lieati'd iiiji.ss, wlilch is tlien melted and ivfined to 
the di'siivd comiiositioii.— T. 11. B. 


CUrome-stevl for magnets: Proees.^ for hardening 
. Stahlwerki^ U. Lindenlxu’g iL-G., Rem- 

scheid-lla.slen. Ger. Pat. 308,291, S.fflfi. 

' 

The finished pieces, used in the prepanition of 
magnets, ore brought to a tempt^rature just below 
the critical i)olnt, then heated as (lulckly as pos- 
sible to the hardening temperature above that 
point, and auenched in water.—AV. R, S. 
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Ferromauf/ancsc : Production of from low- 

grade mariganiferouft slag. II. Thaler, llerdorf. 
Gcr. Pat. 307,;:‘4);i, T.r'I.Ki. 

The Is fused iii a iioii-(>.\ldiHiii<; .-itniosphere 
In an eleciric furiiaeo coiilaiiiinj' inohen iroji. Car- 
bon Is added to reduce tlui iiiaii^aiiou.s oxide, and 
lime to increase the laisicity of tin* slaj; and decom- 
pose manjjaiie.se .sulphide. The i)i‘oee.s.s Is .sjKsdally 
'applicable to manjranileiou.M blast-furnace slajjs 
havinj? a ba.sicity of 1 —OS.— W. K. S. 

Puddling furnaces and process for making wrought 
iron. .T, S. Withers, Lraidon. From P. F. 
Charles, F. F. llroderick, and E. A. Kirby, 
Girard, Ohio, U.8.A. Enjj. Pat. 120,400, 0.0.10. 
(Appl. 12,0;i2/i0.) 

Pig iron is melted in a continuously jotalin^^ fur- 
nace and “boiled” nnlil jjr.ainlng of tlu^ metal 
occurs. The fiirnacii is I hen transferred to a 
stationary balllnj: furnace, and lilted to ilischarjje 
its contents into th(‘ latter, in which pnddlinjr is 
completed by manual labour. Two boiling fur- 
naces may be worlving in conjunction with one 
balling furnace, and lii(‘ latter may Ixi iirovidi'd 
with a movable door in the crown to facilitate 
the transference of tlu‘ partially tre.ated metal. 
MechaJiical Jm^aiLs for o[»eration are in’ovided. 

—0. A. K. 

Furnaces: Heating, annealing, welding, and like 

. E. .7. W. Itiehards, (Tla.sgow. and W, Kaia*, 

Port Talbot. Eng. Pal. 120.400, :1.12.17. tAppI. 
17,844/17.) 

Fi.ce gases from ,m furn.KH' ;ir<‘ cau.se(i lo lai.'^s 
.along a flue sitiuited under the bed of tlu* furnace 
and then through n downtakc? Hue to the chimney. 
Air for coinim.stion is conv(‘yed through a flue 
.se])arated from, ami .at a tow(‘r level ll)nu, that 
conv(‘ying th(‘ fliu^ ga.se.s. Tlx' .air <luct is con- 
nected with .an upt.ake Hue in the .side wall of an 
adjacent gas producer, and the air and gas for 
conduistion nu'ct in .a mixing cli.amlKT i)rior to 
entering the furnace propm-.-C. A. K, 

Tempering ovens or furnaces. P, Carlisle and 
A. W. ITarbord, SheHi<*l<l. Eng, Pat. .120,.j.‘»0, 
4.7.18. (Appl. ]0,0a7/18.) 

A TKMPKiu.Naa oven <iesigncd to \illlise the he, at 
contained in Hue gases is providi'd with a grid on 
which articles to l)e temix‘red are ]d.aced. The hot 
ga.ses enter the ch.amber beknv a perforated dis- 
tributing i)lale which is Hxed under the grid, and 
after i)a.sslng around the matcri.al for treatment, 
leave by means of a Hue provid(*d with ,a damiKU’ 
to control the passage of the gases through the 
chamb(‘r.--C. A. K. 

Furnaces for roasling ores and the like. JO. 
Cortes(‘, AU'X.andria, Egypt. Eng. Pat, i20.b54, 
.1.12.17. (Appl. 17,892/17.) 

In a furnace having an inclined roasting cbauHK*r 
through w’hich the charge descends l)y gravity, the 
inclination of the upi)er imrtion of the chaml>er 
is greater than that of the Iowht portion, and the 
two parts are (connected by a section having :i 
parabolic or cycloidal i)rofile. ^riu’^ charge is 
stirred, and its descent controlled, by means of 
vertical bailies; and the furnace is provided with 
w.ater .jets for hydrating ihe material, and with 
.an adju.stable dl.scharge door for regulating the 
duration of lUo rousting process.— W. E. F. P. 

♦ 

Plast furnace use; Method of desiccating air for 
- — . L. Goldmersteln (now L. Camraen), New 
York. U.S. Pat. 1,282,080, 22,10.18. Appl., 
11 . 12 , 10 . 

Am is passed through a nearly saturated solu- 


tion of calcium chloride at a temperature of F. 
(-H‘^C.), the solution bdiig circulated so as to 
include the piissing .air in its patii of travel. 
The solution is then (hmudod of absorbed mols- 
tur(‘, cooled, and circulated agaln.—T, II. B. 


.Muminium allog, and process of making same. 
L. S, (iardiior, Detroit, Mich. U.S. Pat. 
1.280.70t;, S.IO.IS. Appl., 11.1.18. 

Ax alloy of aluminium, manganese bronze, and 
zinc Is tirst niiide and is then melted with tin and 
aluminium: th<‘ approximaic composition of the 
Hmil alloy is A1 78, Cu i. Sii 10, /m S, Mn 005 part. 

-T. II. B. 


Slela! [lead]: P( in forced . Manufacture of 

pipes. M. W.alcs and (\ Baskervillc, Now 
York, Assignors to T'lu* Met.ilco ('o., Mount Ver- 
non. N.V. U.S. Pals. (A) 1,280,908 and (a) 
1,280,909. 8.10.18. Ai>pl., 5.2.10. 

(A) FEUimtJS wire gauze, ladling, or ix'rforatod sheid. 
is dipped into a molten alioy of lead and anti- 
mony, the coating tiins obtaiiuai serving as a binder 
Ixdweim the netting and a cov(*ring of load or lead 
alloy applied .subsi‘<|uent ly. (a) Piiaxs are made of 
a ferrou.s reinforcing na'inlMU* lo wdiich is secured 
a eoniinuous .slasd of lead by means of a binder 
of lead aullmony alloy. - T. H. B. 


Ores: Process of coneeuf rating . T. A. Janney, 

(iaidhdd. and (\ M. Nok(‘s. Salt Lake Uity, Utah. 
U.S. J'at. 1,281,018, 8.10.18. Appl., 28.7.17. 

The ground ore is mixed with AvattT and the pulp 
i.s tix^ated .suec<*ssively wltli a solution of gilsonite 
ill oil, another oil witli gi’oater froUilng power 
tlian tile llrst, and an aeld reagiuit, after which 
it is a(‘rat<Hl to concentrate the metalliferous 
particles, --T. II. P*. 

Flotation process for conci'ntrating ores. UernatV 
thaler Ung. Elsenindustrie A.-G., Biidaiiest. Ger. 
l*at. n08,0(Kl, 5.10.10. 

The pulp mi.\(*<l with oil and a current of air ai*e 
circnlal(‘d in ilu* .‘<ana‘ diiection In a chamber 
lu'ovided with an ovmdiow for llu‘ froth carrying 
the v.’ilnes to 1 k' recovered. — W. R. S, 


Zinc: Process of rccorcrinif . F. I>aist, 

Assignor to Anaconda ('OIiiku* Mining Co., Ana- 
conda. Mont. U.S. I*ats. (a) 1,281,011 and (b) 
1,281,0.12, S.IO.IS. Appl., 29.1.18. 

(a) Zinc is iwjvcu’ed from a siliclous calcine by 
leaching xvitli an acid Uqnor, neutralising to pre- 
cipitate siliea, and s(H>arating the zinc-bt*aring 
solution from tlie insoluble matter. The latter is 
<i(‘liydraled and any zinc presmit is renneml by 
leacliing Ihe reKSidiie, tlie solution iHung used for 
leaching a fresh charge of calcine. (b) After 
k‘a(4ung and precipitating the silica as in (.\), 
the insoluble matter is R'parated and repiilped 
with Avaler and the resulting dilute solution 
of zine separated. The two zliie-beariug solutions 
llius obtained are electrolysed separately, usi^ 
insoluble amxles, to recover the zinc.— T. H. B. 

Zinc: Furnace for refining . W. Nestmaiin, 

Cdln-Kalk. Ger. Pat. 108,150, 27.9.17. 

The Hoor of the furnace sloi>ea towaixis a lateral 
tapliole leading into a well w here the lead separates 
out; In this w'ell is a float by means of whicli 
the taphole Is automatically opened or closed 
aocoixUng to the density of the metal In the well. 

-W. R. S. 







Ooatino metols, alloys, or other mateiials with 
protective coots 0/ wetots or alloys; Process of 

! , p. A.. Vaughn, Milwaukee, wls. U.fs. 

Pat.' 1,281, 108, 8.10.18. AppV, 5.10.17. 

A pl;^stic binding material, acting as an electro- 
lytic Insulating material (e.y., a solution of al^oll 
silicate). Is applied to the metal to be coated, and 
while the binding material is still plastic, It is 
coated by means of a spray of molten metal and 
subsequently hardened by exposure to carbon 
dioxide. — C. A. K. 


XL-ELEClRaCHEMISIItY. 

Patents. 

Electric cells and batteries, li. S. Baxter, Tayport, 
Fife. Eng. Pat. 120,089, 6.3.18. (Appl. 3840/18.) 

In electric cells or batteries of the kind described 
In Eng. Pat. 103,020 (this J., 1917, 295), the nega- 
tive element is formed of carbon or carbonaceous 
material to which a layer of sulphur or of carbon 
impregnated with molten sulphur is attached. 

— W. E. F. P. 


Coating a transparent article with prccions metal 
[gold]. F. 0. Andres, San Francisco, Cal. U.S. 
Fat. 1,281,2()2, 15.10.1S. Appl., 21.9.15. 

A METALLIC deposit to which gold will adhere Is 
applied to the surface of the article, and on this 
base Is poureti a solution containing gold chloride, 
potassium carbonate, and sugar, and the gold 
allowed to deposit without the application of heat. 
After removal of excess of the solution, the 
deposited film is toned with a mixture of a silver 
solution and copixir nitrate.— T. H. B. 


Metals; Apparatus for protecting from oxidation 

volatilised used in coating processes. Neu- 

feldt und Kuhiike, Kiel. Ger. Pat. 307,849, 
Ml.1.15. Int. Conv., 11.8.14. Addition lo Ger. 
Fat. 284,991. 

The metallic vapour passes into a receiver with an 
exit at the bottom, into whioii a stream of an inert 
gas has previously Ixxm passed, tlie air being 
thereby displaced. The gases Issue from the top 
or l^ttom and pass through a layer of liquid. Tlie 
chamber, whicli contains the articles to be coated, 
is thus trapped and the entry of fresh air pre- 
vented.— W. G. 


Precipitating materials [metals] from solutions; 

* Process of and apparatus for . T. B. Crowe, 

Victor, Colo., Assignor to Merrill Metallurgical 
Co., San Francisco, Cal. U.S. Fat. 1,281,249, 

8.10.18. Appl., 3.7.10. 

Any gas which may interfere with tlie precipita- 
tion is removed. After precipitation, tlie mixture 
of precipitate and liquid is transferred to a filter 
without contact with tlie air. (See also this J., 
1918, 020 a.)— J. S. G. T. 


Tungsten; Production of ductile . C. A. Pfan- 

stiehl, Waukegan, 111., Assignor to Ffanstieiil 
Co., Ine., North Chicago, 111. U.S. Fat. 1,282,122, 

22.10.18. Appl., 12.7.15. 

Finely powdered tungsten is compressed to an ingot 
having a sp. gr. greater than 155, and the Ingot 
l» plac'ed oil a cradle of ductile tungsten, through 
which an electric current Is passed, in an atmo- 
sphere of hydrogen, to heat the cradle and weld 
the ingot.- T. H. B. 


Molybdenum or alloys thereof; Process of ohtain- 

ing . J. A. Uolladay, Assignor to Electro 

Metallurgical Co., Niagara Falls, N.Y. U.S. Fat. 
1,281,901, 15.10.18. Appl., 29.0.18. 

Wulfenite concentrate or similar material is 
amelted to eliminate lead and produce a soluble 
molybdate slag, which is leached with a dilute 
solution of a calcium salt. From the resulting 
solution molybdenum Is precipitated as calcium 
molybdate.— -T H. B. 

Rod mills for ores. Eng. Pat. UiJUOT. 8ee I. 


[Electrical] conductors ; Process of making moulded 

. S. Trood, Wilkinsburg, Pa., Assignor to 

Westinghouse Electric and Maniifncturing Co. 
U.S. Pat. 1,281,710, 15.10.18. Appl., 3.10.13. 
Finely -DIVIDED metal, e.g. copper, is amalgamated, 
the amalgam is mixed with lubricating material, 
e.g. finely-divided carbon, and the mixture is sub- 
jected to heat and pressure to remove practically 
all of the mercury. 

Carbon electrodes; Manufacture of . S. E. 

Sieurin, Iloganiis, Sweden. U.S. Fat. 1,282,475, 

22.10.18. Appl., 10.10.17. 

See Eng. Fat. 119,104 of 1917; this J., 1918, 700 a. 
The product is crushed, mixed with a binding 
material, such as coal tar, heated, and pressed into 
a suitable form. 

Electrolytic gas generators. I. II. Levin, Newark, 
N.J., U.S.A. Eng. Fat. 111,483, 13.11.17. (Appl. 
10,045/17.) Int. Conv., 18.11.10. 

See U.S. Pat. 1,219,900 of 1917; this J., 1917, 511. 

Electric furnace. J. 0. Boving, London. U.S. Pat. 

1,281,280, 15.10.18. Appl., 4.9.17. 

See Eng. Pat. 109,405 of 1910; tliis J., 1917, 1183. 


XII.-FATS ; OILS ; WAXES. 

Oils; Negative catalysts in the hydrogenation of 

S. Ueno. Kogy6-Kw:igakii-Zas.shi (J. Chem. 

Iiul., Tokyo), 1918, 21, 898-939. 

The term “ ratio number of liydrogenafion ” 
indicates the degree of liydrogeiiatlon of oils, 
r-x-^a, where r represents the ratio numlx^r, 
X the difference between the iodine values before 
and after hydrogenation, and a the original iodine 
value. A comparison between the values of r and 
r' (the latter indicating the ratio number of a 
“blank” hydrogenation) shows wliether a given 
substance acts as a negative catalyst or not. It 
was found that hydrogenation by means of a nickel 
catalyst was rctarded by the soaps of potassium, 
sodium, lithium, magnesium, barium, beryllium, 
iron, chromium, zinc, ondmium, lead, mercury, bis- 
muth, tin, uranium, and gold, whilst the soaps 
of calcium, strontium, aluminium, cerium, nickel, 
manganese, copper, silver, vanadium, thorium, and 
platinum had no effect upon the catalytic action. 
Nickel acetate, butyrate, stearate, lactate, oxalate, 
and succinate had also no influence on the catalytic 
hydrogenation. Copper hydroxide, ammonium 
molybdate, boric acid, arsenious acid, hydrochloric 
acid, and potassium hydroxide had a strong restric- 
tive effect, zinc oxide an(t aluminium slnbte had 
a slighter effect, and tungstic acid was aUhOrt 
Inert. Fatty acids such as acetic, laurlc, 
and oleic acids had no Influence on the 
action, but glycolltc and lactic ac4d$, 
acids, oxalic, succinic, 





hr^xy Act^ 8ucli as malic, citric, and tartaric 
acids, act^ as negative catalysts. Sodium tauro- 
cholate had a restrictive Influence, whilst nucleic 
acid had no effect. Powdered metals (not reduced 
by hydrogen) such as nickel, tin, zirconium, 
aluminium, and copper had no pronounced injuri- 
ous effect, but iron, zinc, lead, and mercury acted 
as poisons. Sulphur, selenium, tellurium, and red 
phosphorus acted as negative catalysts, but the 
presence of a small amount of oxygen in the hydro- 
gen had not a pronounced effect. Proteins, blood 
albumin, blood fibrin, and gelatin had a restrictive 
influence, but haemoglobin was inert. Glycerol and 
lecithin had a pronounced action, but cholesterol 
and squalene had no effect. Carbohydrates such 
as sucrose, dextrose, mannitol, and starch behaved 
as negative catalysts, but glycogen had no in- 
fluence. Alkaloids such as morphine and strych- 
nine were pronounced poisons, as were also potas- 
sium cyanide, amygdallu, and the gast'ous and 
liquid products of the dry distillation of herring 
oil.— C. A. M. 


Oils; Velocity of the hydrogenation of . S. 

Ueno. Kdgyo-Kwagaku-Zasshl (J. Cheni. Ind., 
Tokyo), 1918, 21, 749—762. 

The velocity of the hydrogemitlon of fatty oils by 
means of a nickel catalyst may be expressed by the 
equation of a reaction of the first order 


-0. A. M. 

Seed oil of Amorpha fruticosa. H. Nakatogawa. 
Ktigyo-Kwagaku-Zasshl (J. Chem. Ind,, Tokyo)', 
1918, 21, 781—782. 

The seeds of the leguminous plant, Amorpha frnti- 
cosa (Manchuria), yielded 8-7% of a brownish- 
yellow oil with weak drying properties. It had the 
following characters .'—Sp, gr. (15°/4°C.), 0-9426; 
acid value, 7 0tJ; siiponif. value, 182'5; iodine value 
(Wijs), lil3'71; and Uu2o=i.4845.__0. A. M. 


Soap solutions; Hydrolysis of measured hy the 

rate of catalysis of nitrosotriacetonamine, J. W. 
McBain and T. K. Bolam. Chem. Soc. Trans., 
1918, 113, 825-832. 

The velocity measurements show that the alkalinity 
of solutions of sodium and potassium palmltate is 
very slight, the conc'ent ration of the hydroxyl ion 
being of the order of A/1000. This result agrees 
with that obtained in a previous investigation of 
tlie alkalinity by the electromotive force method. 
The observed concentration of the hydroxyl ion 
is quite Insufficient to account for the electrical 
conductivity of soap solutions and precludes the 
widely held opinion that such solutions contain 
appreciable amounts of free fatty acid. All such 
fatty acid must be present in the form of acid 
soap, the formation of which may be due to 
chemical combination or to adsorption of the free 
acid. The alkalinity of the soap solutions decreases 
with falling temperature. (kScc also this J., 1918, 
2I9 t.)— H. M. D. 

Patents. 

Cottonseed meats; Treatment of . C. O. 

Phillips, New York. U.S. Pats, (a) 1,278,073, 
(B) 1,278,076, and (c) 1,278,076, 3.9.18. Appl., 
(A) 21.8.17, (B) and (c) 10.7.18. 

(a) Crusheo decorticated cottonseed is intimately 
mixed with a small amount (about 3 galls, per ton) 
of a dilute solution (al^yt ^Ib. per gall.) of sodium 
blcarbouAto or other alkali carbonate, the mixture 
pH e^tpresaed. (s) A dilute sdlutiofl 
(about ^ OA. of 


salt, NAjTO-.IOH.O, l)er gall.) is used for the ad- 
mixture. ( 0 ) A dilute solution of Mime water or 
milk of lime (containing about 6% of calcium oxide) 
is used Instead of alkali carbonates.— C. A. M. 

Soaps containing insoluble metallic compounds; 

Preparation of . K. Endriss, Stuttgart, and 

H. Schuster, I^ndsiedel. Ger. Pat. 307,581, 
19.7.16. 

With the object of obtaining products of increased 
detergent power and of saving fatty adds, the 
materials are mixed, before or during the manu- 
facture of the soap, wllh considerable quantities 
of soluble metallic salts, such ns those of magne- 
sium, aluminium, and zinc, which are able to react 
with alkali to form insoluble compounds of weak 
basic character, and these sails arc completely or 
partially decomposed with alkali. For waslilng 
and textile soaps th(‘ i)roportion of metallic salts 
should not be materially less than 10%, and for 
toilet soaps not matei'I/illy less than 5%, calcu- 
lated on the amount of fatty acids. The finished 
soap should contain little free alkali, preferably 
not more than 1 to 2% of the amonut of fatty adds. 

-C. A. M. 

Detergents containing ammonia: Preparation of 

from ammonium salts. A. Ileckt, Kiel 

Ger. Pat. 308,078, 3.6.17. 

A DIMITE aqueou.s solulion of sodium silicate Is 
Incorporated with an aqueous solution of ammo- 
nium chloride or carbonate to obtain a paste-lJke 
product. The addition of oxalic add to either 
const itnent promotes the formation of a paste, and 
increases the detergent power of the preparation. 
Quillaia bark extract, saponin, or tlie like may also 
be added to cause frothing,— 0. A. M. 

Soap snhstitute. T. Perl und Co. G.m.b.II., Berlln- 
Tempelhof. Ger. Pat. 308,609, ,3.6.16. 

Magnesia cement made by a hot method froths 
like soap and has frictional detergent properties. 
It is conveniently prepared from light magnesia, 
and before hardening is incorr)orHted with magne- 
sium carbonate, barium sulphate, kaolin, or other 
finely powdered substances.— 0 . A. M. 

Asphalt like composition. U.S. Pat. 1,279,918 

See IX. 

Animal substances. Ger. Pat. 308,1,52. See XV. 
Treating cocoa, etc. Eng. Pat. 120,178. See XIXa. 
Viscosimeter. U.S. Pat. 1,281,042. See XXIII. 


XIU.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Essential oil of Pinus thumhergii {Japanese oil of 
turpentine). Y. Shiiiosaki. Kdgyd-Kwagaku- 
Zasshl (J. Chem. Ind., Tokyo), 1918, 21, 763—774. 

Turpentine from the Japanese pine, Pinus thum- 
hergii. Pari., locally known us kuromatsu or 
o-matsu, consisted of 22*92% of essential oil and 
73-36% of colophony, with 3-61% of moisture and 
0’21% Impurities. The essential oil, which was 
separated by distillation with steam, had the 
following characters: Sp. gr. at 15®/4® 0., 0*87^; 
no»®=l-4738; tt^=-19-1?; and acid value, O’Sa; It 
was soluble in 8 vols. of 90% alcohol and 28 vote. 
Of 80% alcohol. About 80% of theroll diiitlUed 
between 154® Ahd 108®C., 9nd about 4% between 
199® 2tB*C. TIj 9 ihicMoa (ttW dfartilUiv 



Cl. JIV.— INDIA-RUBBER. Cl. XV.— LEATHER ; BONE ; HORN ; GLUE. [Jhauary 


rtbove 252® C. hail sp. gr. 0 0244, ii„=“ - 1-41)93 ; and 
ao=-f 36*25. Ky frucllonal distillallon in vacuo 
three main frnclions wero obtainod, vh. (1) a^ut 
73% of the original oil consisting of o-pmeue; (2) a 
fraction containing carnphcne; and 
tricyclic s(iaquItcrr>onc lK)illng at 105°— 10t» ( . 
(2 mm.), and having sp. gr. oa‘170 at 
1-5055; and o„== +4;i-.5®.— C. A. M. 

Uatems. 

Colour. F. .T. llamngardncr, Assignor (o W.^IIoyl 
and A. .1. Hudson, Clcvolaiul. F.S. Fat. 1,276, SOI, 
27.8.18. Appl., (l.ll.lt;. 

FiNEiA-CiUOUND oyster slii'll.s an* claimed as an efli- 
cient substitute for aliiininliim hydroxide as a l)ase 
on which to precli)ltate aniline dyestiilTs for the 
manufacture of pigments. For the production ot 
a given tint li‘.ss colour is re(iuir(‘<l when oyst<'r 
sliells are used as a ba.se than when ahiininium 
hydroxide Is employed. 

Volfh'ation method. B. 1). Avis, Flarkshurg, ^^.^a. 

U.S. Pat. 1,277,172, 27.S.1S. Appl., S.l.lS. 

An improvennmt of the process descrlbcMl in U.S. 
Pat. 933,522 (this .T., 1909, 1049). The surface to 
be coloured is coat('d with an jimmoni.-ical solution 
of dimercuric ammonium nitrate or an alcoholic 
alkaline solution of ji double nu'rcury-alkali s.alt, 
and the double salt is precipitat<‘d by ev.iporation 
of the ammonia or Jilcohol resix^clively. Glass, 
jmrcelain, metal, wood, papiu*, etc. can be* coloun'd 
by this method. The transpai'mcy of glass is not 
destroyeil by the coloration. 

Vami^h and procest^ of makiuff the same. S. 
Satow, Sendai, .Fapan. U.S. Fat. 1.2S0.861. 
.8.10.18. Appl., 25.11. It;. 

Veofttable proteins an* “ glut inisc'd ” by an agent 
such ns a dilute acid, a ph<*nol is added as an anti- 
septic, and the product, is employed for the pre- 
paration of a varnish, e.fj. by emulsifying a .solution 
of the gelatinised [troteins. .1. F. B. 


Luting composit i<ai and mrlhod of jiroducing the 
same. S. Tainari, Tokyo. .Tai)an. U.S. Fat. 
1,281,702, 15.10.18. Appl., 19.1.".7. 

Sw: Eng. Pat. 107..370 of 1917; this .1.. 1918, J8S a. 


hik; Writing . M. Shino/aki. Nlhombashi-ku, 

.Tapan. U.S. Fat. 1,2S2,:;02, 22 . 10 . 18 . Appl., 
5.0.17. 

Ske Eng. Fat. 117,117 of 1917; this .1., 1918, .5.54 a. 


* DIhozo Colour. U.S. Fat. 1,281,9.38. See 11. 


XIV -INDIA-RUBBER ; GUTTA-PERCHA. 

Huhher; Visrositg of plantation , its relation to 

the properties after vulcanisation and its signift- 
oance in ruhher testing. O. ilo Vries. Comm. 
Central RublH*r Stat., Bnltzenzorg, .Tava. 1918, 
No. 9, 51 pages. 

Fuom a con.sldei’allon of numeron.s tests made as 
part of the routine work of llie Rubber Station, 
the conclusion Is drawn that there exists no close 
relationship between the viscosity of a rubber and 
Its tensile strength, rate of vuloanlsation, or 
resistanci* to stn*tcbing at high elongations (i.e. 
slope ~D. r. T. r 


Ruhher; Influence of **ruMineM** on the infier 

qualities of sheet . O. de Vries and H. J. 

Hellendoorn, Comm. Central Rubber Stat., 
Buitzeuzorg, Java, 1918, No. 10, 1-12. 

“ Rustixess ’’ arises from the action of aerobic 
micro-organisms on the serum of the rubber with 
Intermediate foruiatioii of a jelly-like substance 
which docs not consist of protein matter; it can be 
avoided iiy rai>id surface-drying. “ Rustiuess ” 
merely consists of a dry siUAerllclal tilm. No 
deterioratiou of the inner iiualities of the sheet 
nd)her con lit Ix^ detected other than the slight 
dltferciices arising from the circumstances under 
which “ nistiiic.ss ” is i)rodiiced.— D. F, T. 

Ixuhher: Influenee of heat on the inner iiualities of 
— — . O. d«* Vries and 11. .1. Hellendoorn. 

(5nnm. C(‘ntral Rubber Stat., Bnitzi'uzoig, Java, 
1918, No. 10, 13- :M. 

Latex coagid.-ited by lieat giv(‘s a rublK‘r of low 
viscosity and greatly incicasc'd rale <jf vulcanisa- 
tion. but the t(‘nslle slri'iigtli and “slope*' an; 
nnalter(*<l. Freshli rolled civile or .sheet is nii- 
,MllV*(-ted by b(‘ing soaked in water at 10® C. for 
15 miiintcs. but with rl.si* In the tompi'ratiirc the 
vi.scosity and, to a li*s.s degnv, tlu* rate of viilcan- 
i.sation. and even tin* tensile strength exhibit a 
di'cri'a.se. If coagnlnm iK'Comes heated during 
rolling the vj.scosity undergoes a reduction, hut the 
other i>rop(‘rties are relatively little anVctetl, whilst 
freshly roll(*d sh(‘(*t w]i(*n dried at 40®— 50® C. gives 
exactly the same ri^sult as air-dried rubber, 
although at tIO® C. a decrease is observed in rate of 
(*nn* and in viscosity. Dry rubber when heated at 
70® - 100® C. undergoes a rediict lou in vi.scosity and 
tenslk* strengtli, hut the rate of vulcanisation and 
“ slope” are unaltered; the elTect of heat in this 
v-a.se Is considerably incroasi'd by the omirrenco of 
o\hlali»)n.— D. F. i\ 


Fatems. 

\ ulea nisi ng process. C. E. Andrews, Assignor to 
The Walker Clu'mieal Co,. Fittshurgii, Fa. U.S. 
Fat. 1.2;s0, 940. 8.10.18. Api»l., 27.2.18. 

A vcLCA.Msri) rubber compound is obtained by 
Iicatlng tlie raw material togetln*!* with sulphur 
and .-nniiiocyinene. — 1). F. T. 

Unhher eomposition and method of producing the 
same. .1. M. Weiss, New York, Assignor to The 
F.arrctt Co. U.S. Fat. 1,282, .505, 22.10.18. Appl., 
16..5.1S. 

A i.HJiiT colouked, .semi-solid to .solid bitumen 
obtain(‘d by tlu* destructive distillation of coal-tar 
pitch is mixed with tlie vulcanlsable ingredient of 
tile (M>in]>osltlon to be vulcanised, and the product 
subjc'ctcd to vulcanisation. — L. A, C 


XV.-LEATHER; BONE; HORN; GLUE. 

JeUie.H [gelatin]; Diffusion of electrolytes into . 

I. Relationship hetween the distance of diffusion 
and the coneentration. 0. von FUrtli and 
F. F»ubanovic. Biochem. Zelts., 1918, 90 , 265— 
287. 

Fko.m the study of the diffusion of chlorides into 
gelatin jellies containing silver nitrate, the relation- 
ship found was when d= diffusion dls- 

tana* in time t, concentration, and m and n are 
constants. (Sec also J. Chemj Soc., Jan., 19X9.) 

-S. B. S. 



Vol. XXXTIII., No. 1.] 


a. XVI.-SOILS; FEaTIIiISBBS. 


88i 


Patents? . 

Animal suhstancea; Apparatua for the treatment of 

[for recovery of glue and fat]. H. Goslar, 

A lx la Chapelle. Ger. Pat. ^08,152, 5.9.10. 

The apparatus comprlsos an i‘xtiador and a fat 
separator, tlie latter coiisistinj]: of two sui)<^rr) 08 (Mi 
eliambers (‘onnected by tubes for the equaliwition 
of the iH’e.ssure Jiud the trfitisfenuice of the Rlue 
solution from the iipixu- lo tlie lower. The botloui 
of the extractor is convex inbu-nally and is iieated 
most strongiiy at tiu^ centre, it: may be double* 
walled and h(‘ated by steam, or heatinu: may 1 k> 
effected by solid fuel, in which case the base may 
be litted with a metal plate tbicktmed at the centre. 

-D. 1\ T. 


Tanning. \i. P>oliu, O. Pally, ami II, Wolff, 
Mannheim, Assignors to Badische Aniliu und 
Soda Fabrlk, Ludwigshafen, (lermauv. P.S. 
Pat. .1,281,191, 15.10.18. Ai)pl., ;i0.i2.1<;.‘ 

See Enp. Pat. 110,9:1.5 of 1917: Ibis ,T., 1918, 521 


XVI.-S01LS ; FERTIUSERS. 

S^KperphoaplKites: Rational preparation o/ - 

A. Alta. Annali (9iim. Appl., P,)18, 10, 1.5—10.5. 

Determination of free phosphoric acid and trater. - 
In the system— phosiiiorle acid— calcium oxide — 
water~th(‘i'e is normally a solid phase consisting: of 
mono- and dicalcium phosjliates, and a liquid 
I»hase consistinjj: not only of phosphoric acid and 
water (compare Pratoloni 2 :o, lids J., lOKI, 107:j). but 
also of monocalcium i»hoxphate. I'ln* proi)ortions 
of free phosphoric acid and dicalcium phosphate in 
the mixture depiuid upon the ((uantity of water 
which jioes lo form part of the li<|uid iliase. For 
doterminiuK fna* phosphoric acid under these con- 
ditions a(|ueous solvents, alcolnd, and (u'dinary 
<dh(M‘ are unsuit abk* siian' they have a hydrolytic 
action on the tnomxalcium phosphate*. Tin* use of 
anhydrous ether for the extraction of the free 
phosphoric acid pivvenis this li.vdrolysis, and 
reduces or eliminates the risk (d nanovinR- ))art of 
the water of crystalli.sat ion of the solid constitu- 
(*nts ; — Two Ri'ins. of thi* suiK*r[)hosphate is ex- 
ti-acted with .anhydrous (*llier. tin* filtrate evapor- 
ated, and the residue dried in .an oven at; 40® O. 
Tin* n'.sldue left jifter tin* li’catuient with ether is 
also dried at then weiRh(‘d and pla(*ed in a 

<le.siccator ov(*r sulphuih* acid until aRnin constant 
in w(*iRht. 'Pin* Hist loss in weight Rives the 
amount of watei- in the liipiid phaw* (after taking 
into account the fri'e phos])horic acid), and the 
second lo.ss in wa*iRht rIvos the water of crystallisa- 
tion of the .solid const ltm*nls. In the case of suiw'r- 
phosphates prejiared from ]>hosphorit(*s the luo- 
portion of free phosphoric .acid diminishes duriiiR 
storaRi*. Raperphoaphatea of normal and aJmormal 
eompoHition.—Vvom experlm(*ntal data thUfolIowinR 
conclusions have been drawn (1) The character- 
istic physico-mechanical pro|H’rties nf surH'rphos- 
phates (lepend upon tin* proriortlons of free 
phosphoric acid and water, consl(len‘d toRether. 
(2) The content of wafer depends upon the concen- 
tration of the sulpliuric add used, whilst the con- 
tent of free phosfihoric acid dejK'nds on the relative* 
proportions of the Interact I iir subslanms and is 
independent of the temiM*)*ature. Commercial 
su|>erphosphates may in* cia.ssitled into two Riamps 
—normal ami abnormal. To the first group belong 
bone superphosphates .and mineral superphosphates, 
prepared by rational methods; to the second group, 
belong most commerelal mineral superphosphates. 


In products of normal composition the amount of 
w^ater should not exct*ed 10 to 12%, whilst the froti 
phosphoric acid should not exceed 1 to 2% (as P 0 ), 
corresponding to 5 to 10% of the total soluble l\d, . 
The presence of dicalcinm phosphate is a criterioh 
of normal composition. The fraction of phosphoric 
anhydride combined with the calcium In this form 
should lx* cfiuivalent to that pre.sent as fret* phos- 
I phoric acid. In the c<isti of l>one sufierphosphates, 

I whicli are prepared wIlli a deficiency of sulphuric 
acid, this relationship between the free phosphoric 
acid and dicalcium phosiihate is not found, owing 
to the fact that the tricalciiiin pliosphate w'as not 
originally completely converted into monocalcium 
|)hosphate, hut remained lo a large extent In the 
form of ilicalcium i)hosphate. 1510 remainder of the 
.soluble phosplioric* anhydride i.s |»rest‘nt as mono- 
calcium iihosphate. Mono- and dicalcium phos- 
phab'.s arc mainly pr(*scnt in the hydrated form, 
whihst the calcium sulphate is luvsent in the form 
of pla.ster (>f Paris rather than as anhydrite. The 
hydrated forms of llics(- salt.s arc produced by 
.secondary reactions, at all (‘vciits in the case of 
mineral .sniierphospliatcs. Suiierphosiihates of 
abnormal or defective constitution show' a high 
! proportion (over 12%) of w'atcr in tlu* liquid |>hase, 

I and contain more than 2%. of fns* t>liosplioric acid 
I exc(‘(‘ding 10% of the total soluble 

1 P^O.. They contain little or no dicalcium phos- 
phate, .and the anhydrous forms of the salts luono- 
and dicalcium iihosphalc and calcium sulphate pre 
domiiialt* or an* (‘xclusivdy ju(‘s<*iit. They show 
def(*ctive iihy.sico-mechanical jiroperth's varying 
with the* proportion.^ of water and ficn* phosphoric 
:ici(l. ami are sometimes so pasty that they cannot 
he di.strihnted. Jiatiimal conditions of prepara- 
tion. -It is neces.sary lo limit the proportions of 
water and free iihosjdioric acid. The evai>oratlon 
of the w’at(*r in the mass during the reaction varies 
4lir(*ctly with concentration and temperature of 
tlie acid, the tcmp(‘rature of the reaction, and 
tlu* nature and chemical composition of the phos- 
I-liorife. A high l(‘mperaUin* of the acid Is ob.1ec- 
lionahlc, sim^c it promol(*s too rapid evaixiration 
lK‘forc tlu? nui.ss has lK*come uniformly and com- 
pletely mixed, aiul it is pn'tcrablc to keep the 
temix‘raturc lx‘twt‘en 20® and .'10® C’. It Is essen- 
tial that the mixture should lx* kept in a paste-like 
form for a sutflcient length of tinu*, so that it can Ixi 
uniformly distributed in the reaction chamber. 
1’lu? coiici'iitration of the acid to Ik* used varies with 
the nature of the mineral phosphate and the 
moisture it contains. As a general rule acid of 
o1® P». (sp. gr. 1000) is .suitable for hard and lumpy 
pho.sphatcs, and acid of .55® to .50® E. (sp. gr. Pfn5 
lo Tti:;.*! for friable phosphates. The quantity of 
sulphuric acid required may 1 h* calculated from the 
compo.sithui of the mineral, the following tabic 
showing the c(x*fllcients for the principal coinimnents 
Avith ditl’erent concentrations of acid : — 

Hulohurlo add, 53 54 .55 56 

TTicRldum phoHphate 1*14 Ml 109 1*07 

Calduin carbonate l-4(t 1-43 1‘40 1*37 

Iron oxide (.\), aUiiulnium 

oxide (i) 3-34 3 25 3 20 S 12 

Unestimated 0*12 011 O-io 0-09 

The duration of tlu* mixing should lie kept strictly 
lo the time required for compk'te and uniform ad- 
mixture (e.f/. about 15 to 20 st?cs.). The conversion 
of the phosphoric acid into soluble forms depends 
on various factors sucli as tlu* nature of the phos- 
plioiib*, its hardness and structure, its calcium 
carlMuiafe content, the process of grinding, and the 
proportion of fine pow'dcr to granular matter. By 
the modern systems of grinding, superphosphates 
are pn*pared leaving at most 0-2 to 0•3®^ of Insoluble 
phosphoric anhydride, whereas at one time this 
portion exceetled 1%, On the other hand, excessive 
fineness of tiie meal tends to cause undesirable 
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phyaico-mechanlcal conditions In the final product. 
Hard phosphorites yield products containing more 
free phosphoric acid than those obtained from 
friable phosphorites. This is due to the Influence of 
the finer meal produced and the different structure 
of the grains upon the reaction. Hence In the ease 
of hard and lumpy phosphorites It is advisable not 
to grind the material too fine. Official (Italian) 
method of examining superphosphates, — ^The official 
method which consists essentially In extract- 
ing the product with water, and digesting the 
residue with ammonium citrate solution, is in- 
accurate, sliKH' extraction with water causes more 
or less hydrolysis of the monocalcium phosphate 
according to the amount of free phosphoric acid in 
the sample. Artificial drying of superphosphates.— 
Hot and cold systems of drying auperpho.sphatcs are 
employed. In the former t he product is cxpo.sed to 
hot air at 80° to 150° 0. for a definite time in 
suitable apparatus (revolving drums, etc.). The 
removal of water modifies the relationship Ixfiwecn 
the three forms of phosphoric anhydride com- 
pounds, but in a different way for normal and 
abnormal superphosiffiates. In the case of normal 
products It also reduces the amount of frt^ phos- 
phoric acid, which will have reacted with a cor- 
responding quantity of dioalcium phosphate to 
form monocalcium phospiiah*, thus Improving the 
physico-inechanicn 1 condition of the product. In 
the case of abnormal products, however, containing 
excessive free phosphoric acid, the removal of 
water is slow and cxt)enslve, and there is much less 
reduction of free phoar)horio a(dd owing to the 
deficiency or absence of dlcaloium phosphate, so 
that the free phosphoric acid may even l>e rela- 
tively higher after the removal of water. The 
physico-mechanical properties of such products are 
not improved, and may even be deteriorated by the 
process. The second method of drying is to' add 
Inert absorbent material such as infusorial earth to 
absorb part of the water, or substances which will 
react with the excess of free phosphoric acid such 
as bone-ash or friable phdsphafes. (See also J 
Chem. Soc., .Tan., 1919.)-0. A. M. 


Patents. 

Fertiliser and insecticide. G. Truffaut, Versailles 

The fertiliser is a mixture of 40% of calcium 
sulphide, 20% of calcium sulphate, 20% of calcium 
phosphate, and 20% of heavy tar oils freed from 
bases and phenols. It acts as a partial steriliser of 
the soil and stimulates the formation of ammonia 

~J. H. ,T. 


Fertiliser materials; Process of making 

P. H. Carter, Savannah, Ga. TI.S. Pnt 1 279 8,38 
24.9.18. Appl., 1.7.16. Renewed 17.7.18. ’ ’ ' ’ 

>^TRE-CAKE is Subjected to the action of tricalcium 
phosphate (e.g., phosphate rock) in the prt*sence 
of water, and the product is allowed to act on 
‘ fertiliser stick ” until the mass has dried and 
hardened.— J. H. J. 


lertiliser for seeds and plants; Physiological . 

N. A. Barbleri, Rome. U.S. Pat 1.282,170 
22.10.18. Appl., 11.3.18. 

See Eng. Pat. 110,.338 of 1917; this J., 1917, 1244. 


Calcium cyanamide. U.S. Pat. 1,281,363. See VII. 
fertUiser, Ger. Pat 307,675, 


Sugar; Measures taken in Java to prevent deteriora^ 
iUm of stored — L. G. L. Steuerwald. Archlef 
Siilkerind. Ned.-Indlfi, 1918, 26, 879. Int. Sugar 
J., 1918, 20, 543-646. 

The effect of the conditions of wai*ehoiiaing sugar 
upon its keeping qualities has been studied in Java, 
where about 1,000,000 tons of the 1917 crop was 
stored during the rainy season of 1917—18 in build- 
ings of varying construction. Stores with roofs 
constructed of tiles gave the woi’st results. Some- 
what better results were obtained in stores with 
glass roofs, provided with windows ; but 
corrugated iron, on account of Its heat conduct- 
ing property, proved oA^en better. For the floors of 
the stores, sand proved unsatisfactory; and earthen- 
ware or tile floors, and also those of brick laid in 
cement, allowed moisture readily to pass upwards 
through them. It is concluded that to obtain the 
best results impermeable floors of nsphalt or con- 
crete should be used, the roofs and walls should be 
of corrugated iron, the bags should be piled on 
wooden blocks, e.g., railway sleejx^rs, covered with 
a thatchwork of bamboo or rattan, permitting cir- 
cnlation of air beneath and between them, and a 
slow current of dry and moderately warm air should 
bo conducted through tlio whole length of the 
building. — J. P. 0. 

Dextrin; Preparation of . M. Yano. Kdgvo- 

Kwagaku-Zasshl (J. Chem. Ind., Tokyo), 1918, *21, 
86,5—881. 

Dextrin prepared by the following method is a 
suitable substitute for gum arable, although not so 
adhesive. Ten parts of dilute nitric acid (5 parts 
of acid of sp. gr. 1-40, and 95 parts of water) is 
mixed with 100 parts of sweet-potato starch, and 
the resulting paste is dried at about 50° C., and then 
heated for about an hour at al)ont 150° C. in a 
lacquered zinc pan in an iron heating box.— C. A. M. 

Patents. 

i^ugar liquors; Treating . G. W. kS. Simpson, 

Ivondon, and R. F. Lyle, Greenock. IQng. Pat. 
120,055', 24.7.17. (Appl. 10,029/17.) 

SriLAONUM or other moss is boiled in alkali, washed, 
and filled into vertical leaf filter-frames which are 
suspended in a tank into which the sugar liquor to 
l)e filtered Is passed. The moss is retained in 
po.sitloii by coarse wire screens which are covered 
with a cloth of open texture to retain slimy and 
coar.se impurities. The sugar solution in the tank 
is drawn through the filters by a vacuum pump and 
when, owing to accumulation of Impurities on the 
filters, the rate of filtration becomes too slow, the 
cloth Is removed to l)e waslied and a clean cloth 
inserted. When the moss requires to be cleaned, 
hot water is admitted to the tank and drawn through 
for a short time. Instead of a leaf filter, the mo.ss 
may be placed on a rotary drum covered by an end- 
less cloth. Radial pipes conduct the sugar solution to 
axial channels In the drum. A vacuum pump draws 
the liquid through the drum. As the dnim revolves, 
the cloth leaves the drum above the level of the 
liquid and passes over a small roller In a washing 
tank, where it is sprayed with hot water before 
returning to the drum. The sugar liquor comes 
through the filter freed from suspended matter and 
is ready to be decolorised.— J. H. J. 

Adhesive; Preparation of a non-drying . H. 

Klichle, Darmstadt Ger^ Pat. 808,754, 16.2.17. 

The process described in Ger. Pat. 207,186 (this J., 
1917|> 895) is modified, in Uiat the mlxtdre of yeakfc 
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and moIfweB, or other saciAarlne material, is 
allowed to ferment In acid, neutral, or alkaline con- 
dition, either before or during concentration in 
vacuo. The fermentation Is mainly at the expense 
of the yeast proteins, the molasses being relatively 
unchanged.— 0. A. M. 


Treating gums, Eng. Pat. 120,183. ^ee VT. 


. Fodder from heet. Ger. Pat. 307,575. ^ee XIXa. 


XVm.~FERMENTATION INDUSTRIES. 

Wines; Damaged [Fiaa toumds.] L. Roos. 

Ann. Falsif., 1018, 11, 300-308. 

The alteration of wine by bacteria, producing vin 
tourn^, may take place quite suddenly and for no 
apparent reason; the wine becomes turbid, a sedi- 
ment forms, the colour is changed, and the volatile 
acids increase in quantity. The latter change is due 
to the decomposition of the tartaric acid, which is, 
apparently, converted into tartronic, lactic, acetic, 
and propionic acids and carbon dioxide. Wine 
which is badly attacked may be quite free from 
tartaric acid. The amount of tartaric acid present 
cannot therefore be used as a basis for the 
detection of added water In the wine. As a 
rule, the altered wine contains abnormally large 
quantities of mineral matter, particularly of 
potassium, since further amounts of potassium 
bitartrate are dissolved from the walls of the cask 
as the decomposition of the already dissolved 
tartrate proceeds. It is only when the total ash, its 
alkalinity, and the total potassium are all un- 
usually low that watering is indicated.— W. P. S. 


Diastase, peroxydase, and catalase; Relationship 

hetween . II. Maggi. Ilelv. Chim. Acta, 

1918, 1, 433-451. 

Tire simultaneous presence of peroxydase and 
catalase activity in many enzymes has been 
attributed by Woker (Ber., 1917, 60, 679) to the 
presence of an aldehyde group which unites with 
hydrogen peroxide to yield a secondary peroxide, 
R.CH(OH).O.OH, which has more powerful oxi- 
dising properties than hydrogen iieroxide itself 
and which can also react with excess of the latter to 
yield oxygen. The possibility of the aldehyde group 
being able to exert diastatic action In addition to 
Iieroxidising and catalytic action has been 
examined ; it Is suggested that the mechanism would 
consist in the alternate addition (to form a hydrate) 
and elimination of water. The action of mixtures 
of starch and formaldehyde was studied by the 
capillarity method; the presence of dextrins was 
detected by means of iodine and of sugar by 
Fehling’s solution. The results show that the 
behaviour of formaldehyde towards starch closely 
resembles that of diastase. One considerable differ- 
ence, the recurrence of the blue colour with the lapse 
of time in the case of mixtures of formaldehyde 
and starch, appears to be due to the formation of 
unstable iodine derivatives of formaldehyde or 
of the achroodextrins, which gradually eliminate 
Iodine. The necessary conditions are the presence 
of unchanged starch and a substance capable of 
liberating iodine; if these conditions are fulfilled, 
elimination of achroodextrins will restore the blue 
colour to the solution.— H. W. 


pATKirr. 

Culture mfdia. Ger, Pat iSiga XX. 
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Milk; Determination of lactose in after the 

milk has been heated with addition of sodium 
Uearhonate. C Porcher and A. Bonis. Ann. 
Falsif., 1018, 11, 295—299. 

When milk is heated with the addition of sodium 
bicarbonate, the lactose undergoes decomposition. 
At 80°— 90°C. the change is but slight, but at 
120° C. It is very marked. The change appears to 
be due to the conversion of part of the lactose into a 
lievo-rotatory sugar, since the polarisation falls 
whilst the reducing power is only slightly reduced. 
For instance, a millc containing 4*01% of lactose was 
treated with 2 grins, of sodium bicarbonate per litre 
and pasteurised at S0°--90° (!. ; it then sliowed 
4-43% of lactose by reduction and 4'30% by the 
polarimeter. On heating tliis alkalisod milk at 
120° C. for 1 hr., the lactose found by reduction was 
4*07% and by the polarimeter 216%.— W. P. S. 


Fruit juices: Use of hydro fluoric acid for preserving 

. A. Beythien and P. Pannwitz. Z. Enters. 

Nabr. Genussm., 3918, 86, IKl— 319. 

Hydrofluoric acid and soluble fluorides have dis- 
tinctly poisonous projK^rties, and the use of the acid 
as a preservative for fruit juices Is dangerous to 
health. 7"he added hydrofluoric acid cannot be 
removed completely by the addition of calcium 
carbonate in quantity slightly larger than that 
required by theory, and if more than this quantity 
of calcium carbonate is added, the quality of the 
fruit juice is affected.— W. P. S. 

Baking powder; Determination of carbon dioxide 

and carbonate in . G. Rupp and B. Wohnlich. 

Z. llnters. Nahr. Genu.ssm., 1938, 36, 101—110. 

To ascertain the available carbon dioxide and excess 
sodium bicarbonate In a baking powder, determina- 
tions are made of the total carbon dioxide and the 
amount remaining after a portion of the sample has 
been boiled with water for 30 mins. ; the difference 
between the two determinations gives the available 
carbon dioxide. In the ease of baking powders 
containing calcium carbonate In addition to sodium 
bicarlmnate, the mixture, after boiling, must be 
filtered and the carbon dioxide determined both In 
the Insoluble portion and in the filtrate. All the 
determinations are made in n Keissler-Erdmnnn 
carbon dioxide apparatns.—W. P. S. 

Patents. 

Foodstuffs for human beings, cattle and other 
animals or birds, and manufacture thereof. 
B. Makln, Manchester. Kng. Pat. 120,166, 
22.3.18. (Appl. 5060/18.) 

Heather, grasses, and other plants are added to 
distillery meal or other meal, spent hops, and a 
seasoning liquid or essence. The plants form 30% 
of the mixture, and the hops 15%. The mass Is 
pulped, cooked by suiierhoated steam, hot air, or 
direct heat, and reduced to powder or cake form. 

-.T. H. .T. 


Cocoa and the waste products of chocolate manu^ 

facture; Processes for treating . B. de 

Grousseau and A. Vlcougne, Cllchy, France, 
Eng. Pat. 120,178. 4.6.18. (Appl. 9224/18.) Int. 
Conv., 10.4.18. 

TiqsQBROMiNE, Caffeine, and fat are extracted from 
cocoa or the waste products from the x^anufacti^ 
of chocolate by the use of a special solvent coiiktBt* 
Ing of ethane tetrachloride. 760-^900 parted ph^ol» 
100—250 parts, concentoted 15—25 parts, 
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and water 76-85 parts. The mnlorlal to Ik; treated 
is macerated with the solvent in w jacketed vessel at 
(50° — 70° C. and then extracted hy continuous circu- 
lation for an hour. The solvent Is run oil and the 
material is washed with ethane tetrachloride. Ihc 
solvent and wasliluffs are distilled in vacuo, the 
ammonia, ethaiu^ tetrachloride, and nio.st of the 
phenol being collcct(‘d s(‘paralely. The 
transferred to auotiier vac'uuiu still provided with 
means for the introduction of steam, ^ in wlihh the 
remainder of tiu' phenol is dist illed off. A solvent of 
fat sucli as petrohmm ether, is admitted, and 
jillowed to dissolve the fat, after which the solvent 
is de<'anted ofl'. The n'sldue is treated with alkali 
which dissolves th(‘ theobromine ami tannin, and 
the caHelne Is obtained by tiltration. (\arbon di- 
oxide Is passed into the alkaline solut ion to precipi- 
tate tile theobromine, whlcli is lilterod off and dri(‘d. 

» .7. II. J. 


Bcvcrayc: Food and proccs^t of produciuf/ same. 

.1, L. Kellogg and lb Kazniiinn. Hattie ('reek, 
Mich., U.S.A. Kng. Vats, (a) 120,121 and (id 
120,270, 15.11.17. (Appls. 1(;,S2S and l<;,s;;()/17.) 
(A) Starchy material, such as wlieat, rye, et(‘., free 
from sugar and malt, is ground and ma<le Into a 
dough, which is suimiltted to .steam at 15 lb. pres- 
sun^ for 2.1 hours, to di'xtrinise the starch. The 
mass is then dried, iiowdered, roasted, and extracted 
with water in a jHU'colator. 'I he c‘xtract is ('\upoi- 
uted and dried in vacuo, and th<m ground to a 
powder or into scales, 'riie product, is readil.v 
soluble in boiling water and forms a snbstituti' for 
coffee. (lO The iirocess is the same as t h(‘ lu-cMedlng, 
hut witii the addition of crushed malt or extract of 
malt to tlie starchy inatcuiaT. 'Phe high tempera- 
ture of the dextrinisation process stops (he action 
of the enzyme iH'fore maltos(‘ is produced. .7. H. J. 

ncstv^cntiufj apparatus. .7. C. ^laclaichlan, Chicago, 
Til. TI.S. Vat. 1,250,800. 10.3.18. Appl., 7.1.15. 
'PuE apparatus is intended for drying foo<l product.s, 
such as milk, eggs. idc.. and esiH‘cially for carrying 
out the pnx^ess descrilHMl in U.S. Vat. a50,.30ti. The 
liquid to be desiccated is sprayed by an atomlsei 
into the upper part of a receptacle, into whlcli 
heated air is also Introduceil. The liquid is thus 
immediately dehydrated, and the atomised solids 
fall into hopiier-.sliaped containers in tin* lower, 
enlarged part of ilie r(‘ceptncl(‘. The viudlcal side 
walls of these containers are in the form of screens 
covered with canvas or the like, Avhich retains the 
line solids but allows air to pass. Thdow the con- 
tainers is an exhaust pipe to remove the air. The 
4leposlted solids are removed from llie contnimTS hy 
worm conveyors, and Ix'atcrs arc' ])rovid(*d to clear 
the canvas or the like Avlien this liecomes cloggi'd. 

Calcium -case in componud ; Process for sr pa rat ion of 

fyoni millc. IV Iloi'i'ing, Hci'lin. Her. Vat. 

.305,053, 4.0.15, 

The compound is precipitated iiy means of methyl 
alcohol instead of with the ethyl alcohol usually 
emploifed. The product precipitated with ethyl 
alcohol quickly lo.ses its solubility when left In 
contact with the mother liquor or on treatment with 
stronger alcohol, but this change is prevented or 
very greatly retarded by use of methyl alcoliol. 

Fodder or fertiliser; Preparation of a from raw 

heet-juicc. H. Ciaas.sen, Dormagen. (ler. Pat. 
307,575, 22.G.15. 

The juice Is treated at the ordinary temperature 
with just sufficient lime to precipitate the non-sugar 
compounds, the precipitate la filtered off, freed from 
jnice, and dried. It contains no free lime or calcium 


carbonate. It has a high food value by reason of 
the albumin and pectin bodies and organic acids it 
contains and the calcium phosphate also present is 
a bone-forming substance. It may he used as a 
supplement to foods poor in albumin and phosphates. 

— W. G. 


XIXB.-WATER PUWnCATION 5 SANITATION. 

Effluents; Purification of trade to make them 

ft for re-use. II. M. Wilson. ,7. 3'extlle Inst., 
1918, 9, 103—105. 

In stances are given of processes in which the re- 
use of trade effluents i.s in operation. At collieries 
wh(u*e coal Is waslied, tlie wasli-vvater Is treated to 
n'cover (lie fine coal, tlie water being afierwards 
used anew. At pai)er works, the water from the 
papi'r machines is treated for tlie recovery of tlie 
imlp which is returned to tlie machines, whilst the 
water is re-used. In wool-.scourliig, fresli water is 
iiseil for the final rinsing and is passed to the second 
wa slier aiul tlien to the first washer, after wlilch it 
is trc'ated for n?c(>very of grease. In piece-scouring, 
the water used for tlie first scour is treated for 
grease rec()V(‘ry; the water from (lie second and 
third scour is fit to be used in the first scour. In 
dyeing, the illrty waters from tlie vats are dis- 
charged into one set of drains, wliile the cooling and 
liiising waters are kept .separate and re-used. The 
fir.sfc washings whicli contain considerable amounts 
of d.ve are received in a vat, through whlcli fresli 
goods are passed in order to exhaust the colour 
from (he wasliings as much as ])ossli)le; the water 
is then used to make up the fresh dye solution. 

-.7. n. ,7. 


Vatents. 

Water; Filtration of . V. V. (Viudy, Cheain, 

Surrey. Kiig. Vat. 120,595, 11.10.17. (Appl. 
14,091/17.) 

A a.Ani) mechanical filter is jirovlded witli a filter 
1.0(1 about 0 ft. in diam.. wliicli conlaliis aliout 
half-way down suitable means for collecting and 
discharging the lilb'rc'd water. T1 k‘ water to be 
filten'd is supplied to bolli tin* top and bottom of 
the bed. Mu? uppt'i* jiart of wliich tliiis filters down- 
wards and the lower part upwards, the working 
pres.snre on Iho surface of the iii>iH^r lied being 
gn'ater than tliat on tlie surface of tlie lower lied. 
Means are also provided bir washing the filler Ix'd 
])y forcing watc'r under pi'essure llirou’gh it from 
iielow.— C. A. M. 

Liquids, partieutarlp vater; Process for removing 

qnses from . A. Ilolle, DUsseldorf. Gor. Vat. 

308,288, 21.7.10. 

The liquid is passed at a moderate tempera tun' 
(about 40° O.) OAH*r a series of “ oorrosion ” 
plates, i.e. iilales of soft wrouglit iron or 
zim*. The apparatus consists of a large container 
in whlcli the plates are situated in a slightly 
iucllned ixisition, spaced parallel to cacli otlier and 
attached alb'riiately to tlie top and the bottom of 
the container, so that the liquid is forced to tak(^ 
a zig-zag path between them. Gas-collecting 
chamlx'rs are formed along the top of the con- 
tainer lietweon alternnte pairs of plates, and these 
chamliers communicate with a “ bender ” pipe con- 
necting the gas chambers with an eje(dor operated 
by steam from a heating coll Inside the container. 
Alternatively the container may be directly con- 
nected with a condenser, a pipe being built Into the 
lower portion of the condenser with a cut-off valve 
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reaching below the level of the water, so that only 
the gaS'Collectlng chambers ai-e coniaH!tetl through 
pipe brunches with the vacuum of tlie condenser. 

-J. F. n. 


Disinfectant. A. A. Wells, Montclair, N..T. S 
Pat. 1,280,(;02, 1.10.18. Appl , 12.11.17, 

A DisiNrEC'i’ANT is made from chlorobenzol, 1400 (*.<*., 
phenol crystals, ;{20 grms., and carbon tetrachloride, 
200 C.C., incorporated with a small amount of 
parnffln wax sufficient to redard evaporation. 

J. n. .1. 


Insecticide. Fng. Pat. 120,288. Krc XVT. 


(Culture media, (hu*. Pat. r;t)7,8;;i. Nrr XX. 


XX.~ORGAWC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine; Determination of in comple.v suh- 

stances. 1. Devision of the analiitical reactions 
employed. A. Tingle. Amor. ,T. Pharm., 1018, 90, 
CSii -700. 

The author ha.s itivestlgated the acldJ metric and 
iodometric methods and the lodo-acidimctricmethod 1 
for the estimation of morphine, and tlie action of | 
various substances on tlie precipitation of the ! 
alkaloid. Morphine is oxlracted comi)lel(‘ly by a 
mixture of chloroform. 2, and alcohol, 1 vol. 
Alcohol should not ho [)r(‘S('nt in tli(‘ solntio?i when 
it is desired to precipitate Ihe m<)rphine l>y imvins of 
ammonia or by tlie addition of ammonium chloride 
to the alkalliK? solution. i\Iorp]dne is not di.ssolved 
eoinpletely by barium liydroxid(‘ solution in the ' 
ttresenee of lead acetate. Sulplmric and acetic acids 
act sufficiently rapidly on morplilne to vitiati‘ 
analytical processes in wlticli tlu'y are used, hut 
hydrochloric and sallcyll(' acids do not. - W. P. S. 

Oleander leavcH; Amount of suhstanees havinu a 
diuitalis-Hke action in — - and the manner of 
their natural occurrence. W. 8t raiih. Arch. 

Fxp. PaMiol. 11. Pharmakol., 1018, 82, .‘!27. Pliem.- 
Zelt., 1918, 42. Rep., ISO. 

Oleander leaves contain about Iavo and a li.alf times 
ns much active prineipk's as digitalis leaves. The 
active substances are entirely soluhb' In water, also 
(he crystalline glucosldes which, in the imre form, 
are only very difficultly soluble. Aqueous and 
alcoholic extracts are quite stahk'. 1'he absorption 
of an extract containing the total ghicosidcs is as 
good as that of the CTy.stallised oleandrin, whicii Is 
nearly equal to gitalin in (his respect. In addition 
to the active gliicosidos oleander leaves, like 
digitalis leaves, contain a considerable amount of 
a glucoside which gives a gre(Mi colour reaction 
with iron sal(.s; this Is probably a phenol-gliicoside, 
but In any case not a true tannin body. Thl.s .siib- 
stanee, probably in proportion to its amount. d(‘ter- 
inlnes the proi)ortion of (he difficultly .soluble active 
glucosldes obtained from the plant by aqueous 
extraction In the presence* of the ('aslly .soluhl*^ 
glucosldes. — 'W. G. * 


Proteinogenons amines. 1. Sgnthesi^i of ftAmhh 
azolylethylamine ihi.stamine). K. K. Kres.sler 
and M. T. Hanke. J. Amor. Chem. 80c., 1918, 
40 , 1710-1720. 

The' method followed Is bused on that of Pymnii 
(this J., 1911, 646, 923) but several additions and 
improvements a recorded, among Which are the 


use of sodium tlilocj^anate Instead of the iwtassium 
salt In the preparation of 2-thiol-(4 or 6)*ninino- 
inethylglyoxaliiie, the use of the hydrochloride of 
(lie latter Instead of tlni free base for conversion 
into (4 or rd-hydroxypietiiylglyoxalliie plerate, and 
(lie use of iKillliig benzene Instead of ether as solvent 
in converting the plerate into hydrochloride. In 
the final reduction of cyanomethylglyoxallno to 
histamine, the procedure adopted differed consider^ 
ably from that dtsscrllx'd by Pyman, and a yield 
of 105 gnus, of hlslamliKi dichlorlde was obtained 
from 45.‘H) gnus, of citric acid.— H. W. 


Xeosalrarsan : Adullerniion of . L. 1’, ,T. Palet. 

Ann. Falsif., 1918, 11, 299— lillO. 

A KAMCi.E (‘x.umined by tlie author wa.s (piite fmi 
from av.sonic and consisied mainly of sodium 
sulphate coloured with pieric acid; otlicr .samples 
cousist(‘d of sodium sulpliato and chloride or .starch 
coloured witli pu rir acul.- W. P. S. 


Aromatic compounds \ phloro!flueinol\; Xeiv method 
of sifnthesisinij — from aliphatic com pounds. 
T. Komiiirios. Comples nuid., 1918, 167, 7S1— 78i{. 

Mauixyl chloride aud act'tom* rca<Uly react, iii the 
presence of marble chips to give phlorogluclnol and 
a compound. (TT.,.C().( ' 0.('ll.,.G()(;i, which 
when boiled with water aud more marble is in its 
turn converted into plilorogliieirud. — W. G. 

h'ssen/ial oil of \morpha frutirosa. V. Shino.saki 
and K. Jloshino. IvOgyo-Kwagaku-Zas.shi (.T. 
CIu‘111. Ind., Tokyo), 1918, 21, 771 — 781. 

The ITiiil; of Amorpha fruticosa (Mauchurin) con- 
tains alKmt 1T% of an esstuitial oil. The oil Is 
yellow, has an odour recalling that of Piper 
nii)rum, ami is ojdically inactlv«*. A sample had 
sp. gr. 0-9125 at 15° ('., n„‘“^l 50;;2; acid value, nil; 
and saponif. vaUu^ after a(*otylati(>u lOol; soluble 
in 10 vol.s. of IK)% aleoliol. When distilled under 
reduced prc'ssuro (4 mm.) it; gave the following 
fiactious: From 95° to IKI^'G., 05; 110°-115° C.. 
7-8; 115°-12(P {’.. 47-9: 120°- 125° G., 224J; and 125°-- 
158° G., 57%. Tli(‘ tliird aud fourth fractions con- 
sisted chictly of cadinen(‘ and another sesquiter- 
IMUie, whilst tlie la.st fraction containtsl a consider- 
able quantity of ;i se.squiK rpcuie aleoliol (m.pt. 
.about 118° (1). 'I'lic oil also contained a small 
amount of an aldeliyile or ketone forming a crystal- 
liiu' bisulphite compound.— (', A. M. 

Dissolving zinc rhloride. Peacock. >S'<’c V’H. 

I^inus fJi umhenfii oil. Sliiiiosaki. 8f’C XTII. 


P.MEXTS. 

\ H pdr]o.vp-alli'ffl ethers of p-aet.toaminophenol or 
substitution produets thereof: Manufacture of 

. J. Tcherulae, T^oudoii. Fug. Pat. 120,081, 

25.10.17. (Appl. 15,595/17.) 

IIvimoxv.u.KVL ethers of /i-aciqoamiiiopbeuol are 
prep.ared by causing an alkyleiie or hydroxy- 
alky lem* nionolialogeii hydrin to react in an 
aqueous meilium with //-.acetoiimiuoplienol or a 
sub.stitutloii product: thei'cof, in pre.scnce of a sub- 
stance capable of llxing the free hydrogen halide 
wlilch is formed. Example: 151 parts of the 
uwtoauilnophenol is dissolved, with cooling, in an 
exactly txiuivalcid; quantity of 2A’-caiistic soda 
solution. 81 parts of oUiylone chlorohydrln Is 
added, and the mixture is heated at 60°— 70° C. for 
8 hours; the /?'hydroxyethyl ether of p>acetoamiuo- 
phenol sei)a rates as an oil which crystalli^ on 
eoollng.~J, F. B. 
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Ethyl alcohol from acetaldehyde; Manufacture of 
— A. G. Bloxum, I^ndon. From Elektrizl- 
tfttswerk I^onza, Ganipel, Switzerland. Eng. 
Pat. 120,103, 10.3.1S. (Appl. 4084/18.) 

In the manufacture of ethylsalcohol from acetalde- 
hyde hy the action of hydrogen In presence of a 
catalyst, the use of a relatively small excess of 
hydrogen giv(‘S a product of objectionable odour 
and rich in aldeliyde. This difficulty is avoided 
by tlie use of a very large excess of hydrogen, 
pref(‘rably by a system of circulation, the alcohol 
being coiKhmsed by cooling the vjipours and the 
excess of hydrogen returned to the reaction vessel. 
By the circulation of 30 times the theoretical 
quantity of hydrogen, the quantity of gas is suffi- 
cient to absorb and conduct away the heat of the 
reaction, and the temperature of the reaction 
chamber is maintained within the most favourable 
limits, viz. between 100° and 180° C.~-.T. F, B. 

Analgesic body [anilidrs of a-hromodicthylacctic 
acid] and yroccHf^ of making. Ij. Thorp, Cincin- 
nati, Ohio. U.S. Pat. 1,270,942, 24.0.18. Appl., 
21.3.18. 

Anilide derivatives of a-bromodletliylacetic add 
are prepared by treating an arylamine, such as 
p-phenetidine, with an acyl liallde of a-bromodi- 
ethylacetlc acid. Tliese anilides possess analgesic 
and sedative properties and are colourless, crystal- 
line compounds, slightly soluble in water, and 
having a somewhat bitter taste. The p-phenetidide 
melts at 54° C. — J. F. B. 

BvoMOlecithalbuniiti and hioniolccithln; Prepara- 

of . i». Bergen, Berlin-Wilmorsdorf. 

.W 41)0. Ti 3 " ' 


Treating cocoa, etc. Eng. Pat. 120,178. ^ee XIXa. 


XXI —PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

MeAhyhViolet as a red sejisitiscr of the photo- 
graphic plate. U. Yoshida. Mem. Coll. Sci., 
Kyoto Imp. Univ., 1018, 3, (;0—71. 

Photographic plates were sensitised by ba filing 
for 5 mins, in a 1 : 20,000 solution of Methyl Violet 
in 50% alcohol, with the addition of 5% of 
ammonia, tiie bath being cooled by melting ice. 
The maximum of the conferred sensitiveness was 
at 040 pp, but no better result was obtniiual than 
is given by the Wratten panchromatic plate. 
Bathing an orthochroma tic plate in this solution 
gave a plate sensitive to almost all colours down 
to about 000 pp, with a definite minimum in the 
green at 530 pp. — B. V. S. 


Light-sensitive films; Law of blackening of . 

F. nalla and A. Schuller. Z. phy.sik. Cliem., 1918, 
93, 173—182. 

Mathematical relationships between the time of 
exposure to light and depth of darkening of a 
light-sensitive film are deduced. These relation- 
ships are also extended to the case where the film 
lies on a reflecting base. The peculiarities 
observed in the darkening curves cannot be ex- 
plained by the scattering of light.— J. F. S. 

Diffusion into gelatin. Von FUrth and Bubanovld. 
flfecXV. ' 

Balsam yrohlem. Wtench. Ssa 


IjECIThaliujmin is brominated in an anhydrous, 
inert organic solvent by the addition of bromine. 
The resulting bromoiecithalbumin can be converted 
into bromolecithln l)y the usual methods for the 
conversion of leclthalbumin into lecithin. The 
resulting bromoleclthin is much purer than the 
bromolecithins prepared up to the present from 
lecithin Itself, which is liable to decomposition by 
oxidation.— W. G. 

Bacteriological culture media and liquids; Prepara- 
tion of . O. Knmmann, Hamburg. Oer. 

Pat. 307,831, 0.4.10. 

Peptone prepared from yeast and dried is used. 
This iieptone is obtained as a yellowish-wliite 
powder, easily soluble in water. The method is of 
importance for bacteriological-diagnostic purposes 
and for the preparation of vaccines.— W. G. 

Cystin and its derivatives; Preparation of water- 

soluble compounds of . B. Stuber, Freilairg. 

Ger. Pat. 307,858, 12.12.10. 

When insoluble or sparingly soluble compounds of 
cystin and its derivatives with mercury, mercuric 
chloride, and silver are dissolved in solutions of 
sodium chloride, sodium bromide, sodium thio- 
cyanate, or lithium chloride, and to the solution 
acetone, ethyl or methyl alcohol, or ether is added 
in excess, a precipitate is obtained, which is filtered 
off and dried in a vacuum. The derivatives thus 
prepared are soluble and possess disinfecting pro- 
perties and can be used for Injections or taken 
Internally to combat typhus or other infediou^s 
diseases which have their seat in the liver. W. G. 

Mercury -amino-compound 8 and complex salts of 

the same; Preparation of . Schweiz. 

Serum- und Impflnstitut, !i^me, Switzerland. 
Ger. Pat. 307,893, 13.7.16. 

By the action of one or more molecule® of a 
mercory salt on l-phehyl-2.8-^lmethyl*4-fi«rtph 


amlno-6-pyrazolone, only the nitrogen reacts with 
the mercury salt, the sulpho-group remaining 
Intact. The new compounds possess strong bacteri- 
cidal and splrillocldal properties and should find 
use in therapy.— W. G. 


Tannic acid derivatives; Preparation of compounds 

of with lime. Knoll und Co., Ludwigshafen. 

Ger. Pat. 308,047, 6.2.15. 

By treating acylated tannic acids, such as acetyl- 
tannins and formylacetyltannins, or other tannic 
acid derivatives such as formaldehyde-tannic acid, 
liexamethylenetetrarainetannin, and tanninthymol- 
methane, with calcium compounds, grey to brown 
powders, in.soluble in watc^r and alcohol, are 
obtained, valuable for the treatment of dysentery. 

— D. F. T. 


Opium; Production of solutions of the total alka- 
loids of . A. Stephan, Wiesbaden. Ger. 

Pat. 308,151, 27.G.15. 

An aqueous solution of glyccropliosphoflc acid is 
used instead of hydrochloric acid for the extraction 
of the total alkaloids from opium : on account of 
the nature of the acid it can be used in considerable 
excess and the deleterious influence of the alkali 
of the glass thereby avoided.— D. F. T. 


Ouaiacol; Method for the production of . 

E. H. Zollinger, Ztlrich, Switzerland, and H. 
Roehling, Milwaukee, Wis. U.S. Pat. 1,281,602, 
15.10.18. Appl., 6.1.17. 

Gpi- Pat .30.5 281 of 1016: this J.. 1918. 487 A. 
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Patent. 

Colour photography. Hess-Ives Corporation, 
Assignees of F. E. Ives, Philadelphia, Pa., U.S.A. 
Eng. Pat. 112,769, 12.U.17. (Appl. 16,672/17.) 
Inf. Conv., 15.1.17. 

See U.S. Pat. 1,268,847 of 1918; this J., 1918, 607 a. 


XX1I.~EXPL0SIVES; MATCHES. 

Patent. 

Nitrated cellulose; Apparatus for drowning, wash- 
ing, and conveying . J. D. Flack, New York. 

U.S. Pat. 1,280,981, 8.10.18. Appl., 9.2.16. 

An elongated shallow trough containing wash 
water is provided with a stationary false bottom, 
the ends of which are spaced from the ends of the 
trough. A screen, forming a continuation of the 
false bottom, is filled at the discharge end. The 
nitrated cellulose is fed into the water above the 
fa l!;?e bottom at the inlet end, and is immersed, 
washed, and worked along by a paddle to the dis- 
charge end, where it la retained by the screen. 
The water passes through the screen and returns 
to the inlet end below the false bottom.— T. St. 


XXm.-ANALYSIS. 

Balsam prohlem [in optical instruments]. J. W. 

French. Trans. Opt. Soc., 1918, 19, 143— KUI. 
TiUf] cementing together of the various parts of an 
optical system by means of Canada balsam is the 
commonest method of assembling the parts and 
has advantages over the other three methods 
descril)ed, namely mechanical fixing with air 
spaces between contiguous faces, optical contact 
between faces with or witlioiit a seal of cement 
round the edge, and the Parker and Halliday 
method of heating with surfaces in optical contact 
up to welding point. The method, however, is 
not without objection owing to the possibility of 
“starring” of the balsam and separation of the 
parts in course of time or as a result of shock, 
and of distortion of the surfaces sufficient to 
cause defects of definition. Mastic, colophony, 
copal, balsam of Tolu, and fish glue have also 
been used as cements; the advantage of one cement 
as compared with another lies rather in its physi- 
cal properties, such as working temperature, hard- 
ness of setting, brittleness when set, and contrac- 
tion with setting than in the exact refractive index 
or degree of dispersion. The contraction of the 
cement on drying or setting, which if excessive 
produces “ starring ” or distortion or both, is very 
small with Canada balsam, slightly less with colo- 
phony, while with “zapon” (celluloid In amyl 
acetate and acetone) it is several hundredfold 
greater. The examination of a number of old 
cemented optical parts showed that the hardening 
of the balsam extends only 1 to 4 mm. from the 
edge, the centre being almost uniformly soft; where 
melted balsam had l>een used for cementing, the 
outer ring was found to be very brittle and not 
directly adherent to the glass itself but separated 
from it by a tlrin oily film. A number of Illustra- 
tions of various defects, “starring,** and separa- 
tion are given, chiefly defects produced by long- 
continued baking of the balsam. In the subse- 
quent discussion the addition of castor oil or cedar- 
wood oil, up to about 4%, to reduce the brlttle- 
068(1 of the dried tialsam and eohsqqN^ 
to ** starring,’^ wi« advocated.^i V, ft 


Thermo-couples. Ber. Physlk.-Techn. Relchs* 
anstalt, 1917. Stahl u. Elsen, 1918, 38, 1044. 

From tests with various base-metal thermo-couples 
the following conclusions an^ drawn : Thermo- 
couples with one element of iron (constantan-iron, 
nickel-iron) should not be used above 800® C. 
Couples having a free tiiln nickel wire should not 
be used for long periods nt temperatures above 
1100® C. in contact with air, and will in future only 
be tested up to this temperature by the Relchs- 
anstait. Couples formed by 3 mm. wires of nickel 
and niokel-chromlum resiwtively may, however, be 
used up to 1200® C. Nickel-carbon couples consist- 
ing of nickel wire passing through a concentric 
carbon tube and tlius protected against oxidation 
may be used for a considerable time at 1200°C., 
and for short iK'riods at 1250° C. 


Dialysers made from colloidal membranes. L. 

Berczeller. Biochem. Zedts., 191S, 90, 302—304. 
The author discusses the adsorpl.ion of iodine by 
collodlum membranes and ihe alterations of the 
I)ermeability of the membranes according to 
whether they are treated with water when the 
organic solvent is still in them or when they are 
nearly free therefrom. (See also J. Chera, Soc., 
Jan., 1919.)~S. B. S. 


Potassium hichromate ; Oxidising action of as 

compared with that of pure iodine. 0. R. 
McCrosky. J. Amer. Chem. Soc., 1918, 40, 
1662—1674. 

It is shown that in lodometrlc determinations 
potassium bichromate always liberates more iodine 
than the theoretical quantity from hydrlodlc acid. 
This exc(‘s.s of iodine may be reduced but not 
entirely removed by expelling dissolved air from 
the solutions, by drying and fusing the bichromate 
in the absences of air, and by recry stalllsing it 
repeatedly to remove oxidising Impurities. It is 
also shown that the exc(‘ss iodine is in no way due 
to the catalytic action of chromium chloride. 

— J. F. S. 


Calcium; Gravimetric determination of and 

the separation of ealcium from magnesium. 
L. W. Winkler. Z. angew. Chem., 1918, 31, 
187—188, 203, 214—216. 

Calcium is best precipitated as oxalate by acidify- 
ing the neutral solution with acetic acid, adding 
an excess of ammonium chloride, and treating the 
boiling solution with ammonium oxalate. After 
24 hours, the precipitate is collected, washed, 
dried at 100° C., and weighed. It may be ignited 
to oxide before being weighed, but this is not 
recommended, especially if the solution contained 
sulphate. In such case, the calcium oxalate always 
contains calcium sulphate, but this contamination 
does not affect the weight of the calcium oxalate 
as the two salts have nlx)ut the same molecular 
weight. Potassium salts and chroma tos do not 
interfere with the determlnjition, but the results 
are loo high when sodium salts are present. 
Calcium may also be precipitated as carbonate, 
provided that ammonium salts and chromates are 
not present in the solution. To separate calcium 
from magnesium, 190 c.c. of the solution, contain* 
ing not more than 01 grm. of calcium or 0‘05 grm. 
of magnesium, is treated with 3 grms. of ammonlnm 
chloride and 10 c.c. of N/1 acetic acid, boiled, and 
20 c.c. of 2 5% ammonium oxalate solution Is added. 
After 18 hrs„ the calcium oxalate is collected and 
weighed, and the magnesium In the filtrate is pre- 
cipitated as ammonium magnesium and 

weigl^ as 8udi.---W. E S. 
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LIpoidH; Micro-estimation of hy titration. I. 

Bang. Blochem. Zells., 91, 80-103. 

The fats are oxidistHl by polassiiim chromate 
solution at ordinary tomijcratuni in presence of 
excess of sulphuric acid. Excess of the chromate 
is then estimated by the add il ion of potassium 
iodide and titration of the lilxu’aled iodine by thio- 
sulphate solution. The fat (from blood, etc.) is 
separjited by extraction with benzeme, a lit tle alkali 
is added (to emulsify tlie fat) and tiieii the solvent 
is distilled oh. ('liolestei-ol can Ih‘ estimated in the 
same manner, and lli(‘ same fador can be employed 
In making tlie calculations: tlds factor is deter- 
mined empirically, as iind(‘r the conditions of 
expejaimajt emj)loycd the oxidation is not complete. 
When cholesterol is present Avltli fats, the deter- 
mination of both constituents can Ixi made by pn^- 
cipilation of tlie cholesterol by digit ouin which is 
insoluble in bonz.ene. Methods are also given for 
the estimation of the cholesterol esters in the 
presence of fats, and a preliminary account is 
given of the methods of eslimatlng the lipoids. 
(See also .1. (’hem. Soc., Jan., S. B. S. 

Prtrol(‘U)n oils. Tausz. 8'cc 1I.\. 


l,Khriratio(j oils. Dubi’isay. Ncc IIa. 


Sodium prnrvidr. Mllliam'r. Sec ATI. 


Silica bricks. Alontgonnuy and Ofiice. Siu' VIII. 


Plasticity of clays. Kirkpatrick and Orange. 
See IX. 

SajH'ridiosiihale.s. Aita. Sec XVI 


Bakhiy powder. Uuiip and AVohnlich, Sc(' XIXa. 


Determination of morphine. Tingk'. See XX. 


I’.ITKMS. 

Hydrometers. 1*. Steven.son, Edinburgli. Eng. 
Pat. P20,()5», l.j.12.17. (Appl. I8,ti8(>/17. t 

A nYDiioMETEU of the type comprising a clos(‘d bulb 
containing ballast, connecteil to a graduated stem, 
is provided with a iuhe. of smaller diameter tlian 
the stem extmiding down through it and through 
the bulb. Tills tubi*, is opmi at the to]) and bottom, 
and is s<‘aled into tiie bottom of the bulb so as to 
be open to the li<iuid which thus rises in the tube 
to the level of the external luiuid. The stmsitive- 
ness of the instrument is tliiweby Increased witli- 
ouj: de<:*reaslng the diametxu* of tlie stem and the 
legibility of the graduatimis,— AV. V. E. 

Combustible gases or vapour in the atmosphere ; 
Appliance for giving a learning of the presence of 

. A. and L. 1). AVilliams, and Tin? Thames 

Trading (’o., Ltd., London. Eng. Pat. 120, (HU, 
28.12.17. (Appl. 19, 1(18/17.) 

An electrically conducting rod of fusible metal, 
such as tin, is surronuded by a solid cylinder of 
non-conducting material ImpregnntiKl or coated with 
flnely-divided platinum. An electric heating coil is 
wound on (he cylinder to warm it and maintain 
the platinum in active condition so that surface 
combustion of the combustible gases In the sur- 
rounding atmospliere takes place. If the tem- 
perature becomes sufficiently high due to excess of 
combustible gas, the central rod fuses, add the 
breaking of the circuit operates nn alarm. The 
fusible rod may be maintained! In tfpision by a 
spring at each end, the springs being connected 
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in series with the heating coil, a battery, and the 
electromagnet of an electric bell. When the circuit 
is broken by the fusion of the rod, the magnet is 
de-energised, and the hammer falls back and com- 
pletes a shunt circuit forming the normal circuit 
of the lx‘ll, wlilch thus continues lo ring. In a 
moditication, the breaking of the fusible rod 
releases a cam which is rolalod by a clock spring 
and operates a bell mechanically, in another modl- 
llcation the impregnated cylinder or disc is dis- 
IKUised with and the fusible rod is placed trans- 
versely across a vtudical tube through which the 
air passes upwards. An iudopoiident (dectrlc heat- 
ing coil is placed in the tnlx^ IkTow tlie fusible 
rod and <*auaes combustion of the gas. When the 
temi^erature is sufficiently high, the rod is fused 
and an alarm is operated. (Ilofercnci* is directed, 
in pursuance of Sect. 7, Sub-sect. 4, of the Patents 
and Designs Act, 1907, to Eng. Pats. 3(141 of 1882, 
(*)3(U of 1911, 17), 094 of 1915, and 110,i:;0; this J.. 
1910, 1273; 1917, 1248.)-AV. E. E. 


Cas analysis by ahsorption with solid substances; 

Apparatus for . II. Slraehe, AM(Uuia, and 

K. Kling, Lemberg. (Icr. Pat. 308,005, S.lltlC. 

The apparatus consists (ssenlially of a small 
cylindrical pump, in which Ihore is a detinlte 
volume (‘uelosed bcl weeii the two <‘X(reme iio.sitions 
of the pislon. The two mids of the cylinder are 
connected by tiilx's with a nine-way tap by means 
of which (he <*ylin<lcr may !m' conm'cted as rcQuircd 
with the gas inlet, the absorption chamber, the 
outer air, and a manometer. The absorption vessel 
is a large lulmiabal j.ar.— AA". G. 

Viscosimeter. K. E. MacMiehael, Auburn, AVasb. 

U.S. Pat. 1,281,042, 8.10.18. Appl., 5.10.14. 

A VEs.sEL containing the liquid to Ik; tested is su))- 
ported on a platform whicli carries a footstep bear- 
ing and is continuously rotat(‘d. A horizontal disc 
is susixjuded in the llqui<l by a torsion wire, the. 
upper end of whl(!h is looix'd and sui)ported by 
a pair of grooved pins carried by a vertical stan- 
<lard. Tlie torsion wire is enelosi'd in a vertical 
lube which Is attaclu'd to the disc at the bottom 
and to an indicating dial at the lop. The viscosity 
Is measured by the angular rotation of the disc 
as indicated by the dial. The support for the 
vessel contains an electrical healing coil to vary 
and control the tmnperatun' of tlie licpiid. (See 
also (his J., 1915, 122().)- AV, E. E. 


Patent List. 

The dates given In this list are, in the case of Applications for 
Patents, those of application, and in the case of Complete Rpeoi- 
fleations accepted, those of the Official Jouroals in which the 
acceptance is announced. Complete Specifications thus advertised 
as accepted are open to inspection at the Patent Office inimediaiely, 
and to opposition within two months of the date given. 


I.-GENEUAL; PLANT; MACIIINEUY. 

AI’ITICATIOXS. 

Acton. Ai)i)aratus for separating solid ihulicles 
from liquids. 21,75(>. Dec. 30. 

Alexander (United Filters Corpii.). (!ontlnuous 
vacuum liltcr.s. 21,759. Dec. 30. 

Bolaud, Drying jirocess. 21,927. Dec. 31. 
Fenton and Anviaii. Kotary kilns, and means for 
heating same. 21,470. Dee. 21. 

Fra Heart. Alet hod of operating furnaces, kllns^ 
ovens, etc. 21,322. Dec. 19. 

Francart. Tunnel furnaces, kilns, ovens, etc. 
21,323-21,320. Dec, 19. 

Francart. 21,327. See VIII. 

Furness. Filter plate for filtering acids etc. 
20,91T. Dee. 16. 
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Gmham and Iloneywood. (Grushina or grinding 
machinery. 21,27h. Dec. 10. 

Hardinge. Grinding mills. 21,553. Dec. 23. 
Hughes. Carrying out certain chemical reactions 
and physical actions. 21,152. Dch*. 21. 

Jennings. Grinding niaeliines. 21,102. Dec. 17. 
Johansson. Separators. 21,0(12. Dec. 17. 

Kilburn (Siilzer Freres). Condensing or evapora- 
ting ui)paratns. 21,204. Dee. 10. 

Mason. Filter press plates. 21,2.31. Dec. 30. 
Rlvett. Grinding machines. 21,07(1. Dec. 17. 
Shaw. Apparatus for evaporating or concen- 
trating liquids. 21,28(1. Dec, 10. 

Thatcher. Dia))hragms, etc., for separating two 
liquids. 21,700. Dec. 30. 

Wade (Lindbergh). 21,1(12. Srr VTf. 

Webster. Filter presses. 21,057. Dee. 17. 

CoMI'I.KTE SoX'IFICATlO.NS Aa’Kl*TKf). 

8021'^ (1917). Bradley, XI 
18,870 (1017). Men/Jes. Apparatus for use in 
t Heating liquids with gases. (121,521.) Dee. 31. 

10,200 (1017). Laurie. Drying solid siibstaiiees 
I)recipilat(‘d from solutions in water or other 
llqnidB. (121,372.) Dee. 30. 

2178 (1018). Maxwell. Dehydrating vegetable, 
textile, and other snhstane(‘s. (121,301.) Dec. 30. 

();457 (1918). AdtCo. Drying apparatus. (117,003.) 
Dec. 30. 

14,043, 14,044, and 14,047 (1018). Bradh'y. XcrXI. 

II.-FUEL: GAS; MINERAL OILS AND WAXES; 
DESTRTKTnVE DISTTi.LATlON ; HEAq'JNO : 
LIGHTING. 

AIM’MCATIO.VS, 

Abraliams and Ramlxu*. G(‘ncration of jirodiiccr 
gas. 21,530. Dec. 2.3. 

Balllughall and Dcmpst(‘r. 20,041. •See VII. 
Christopher. Distilling, c.iriwndsing, or gasify- 
ing coal, cari)ouaceouH material, oil slialcs, etc. 
21,724. D(‘C. ,30. 

Cohnan and Yeoman. Extrac^lion and recovery 
of carbon bisulphide. 21,,‘tSO. Dcm*. 20. 

(;rusli. Gas-i)roducing i)l;nit. 21,021. Dec. 17. 
Davidson. Freparation of damji iH‘at for manu- 
facture of ])roduc(‘r gas. 21. ,502. I)(‘c. 23. 

Davies. (.3\rh()nising fiud by vertical coke oa’chs 
etc. 21,230. Dec. 10. 

Eastick and Eastick. 20.071. NeeXVif. 

Franca rt. 21.327. Ser, VIII. 

Gonvillc. Fii(‘L 21,378. Dec. 20. 

Hewitt (k)nst ruction Synd., and Wliilchcr. 
Appliances for steaming gas retorts. 21,0,37. 
Dec. 24. 

Ioni<Ics. Gase()us combustion. 21,314. Dec. 10. 
Lea. Briquetting peat. 21.540. Dee. 23. 
R(‘mfry. Retorts for distilling sliale (4c. 
21,810. D(h*. 30. 

q3nk(‘r. lTodn(4lon of p(4rol. 21,280. D(‘c. 10. 
Tinker. Fuel oils. 21,588. D(h*. 24. 

Topp. Elimination of water from* i)eal (4c. 
21,881. Dec. 31. 

Com I’LKTK Si’KCI ficati on S a CCECT FI >. 

14.907 (1017). Oil Ex tr, actors, Ltd., and Lamp- 
loiigh. Coal-distilling ai>p,aratns. (121,400.) D(xx,31. 

18,240 (1017). Nelson. Gas-producers. (112,128.) 
Dec. 30, 

18,053 (1017). Ellis, Foster, and Ellis-Foster Co, 
Making lighter from heavier i>etroIenin oils. 
(121,350.) Dec. ,30. 

18,815 (1917). Gi-ocott. Furnaces for the genera- 
tion and combustion of producer gas. (321,510.) 
Dec. 31. 

19,245 (1917). Twynam. Production of artiflclal 
fuel and utilisation 9 f peat (121,373.) Dec, 80. 


III.--TAR AND TAR PRODUCTS. 

Ari»LiCA'no.\. 

Mattlmws .and Strange. 21,402. >SVy‘ XX. 

IV.-COlA)UBING MATTEL S AND DYES. 

AcI’LK A I IONS. 

Ehrliardt and Merrlm.in. M.aiiufaclnro of after- 
ehroming azo dyeslvifls. 21,445. D(!e. 21. 

Holliday and Daw. Ih'odiietion of colouring 
matters of ,aiithraquinon(‘ series. 21,340 and 23,341. 
D<‘c. 20. 

(/OMia.FTF Sia;( ii'K A'no.v AceFCTEi). 

18,484 (lOlTj. Aiigt4 (Angel). Manufacture of 
coiiq)()unds to be iisc<l as rolourlng matters or In 
tlie manufacture of colouring matters. (121,347.) 
Dec*. :;o. 

V.--F1BKES; q'EXTII.F.S; ( ’Fd.LULOSE ; PAIMOB. 

Aiaa.u A'MONs. 

(Uiarlc'swortli. Mac4iim>s for drying hanks of 
yarn. 21,2.55. Dec. 10. 

Jami<‘son. P:ipcr mamifaca urc. 21,748. Dec. 30. 

Pollc*rin. Mannf.act iiiv of Ilia merit s from hydrated 
cellulose. 21,084. D(a*. 17. (Fr., 20.11.13.) 

Jhitlaert and Pnttac'rt. .Mjiinifacture ()f imlp 
and paper from garbage* 20,072. D('c. 10. 

Rawlins. Trcaitmc'iit or piuparation of paircr 
(vtc-. 21,421. D<‘c‘. 21. 

Skinneu’. Fiilps and li)>r(*s for j>apcr-inaking etc. 
21.700. D(‘c. ,30. 

Stockton. Ihirifying c-ottonsird bull libre. 

21,<K)0. D(‘C. 31. 

Ck) M i ’I .KTK Si 'KC n 1 ( A'l ION S A(’(’Kl*TFI). 

17 020 (1017). ('roll. ;51amifactiire of wat(*r- 
proo'f paper. (121,318.) Dec. 30. 

2178 (1018). Maxwell. 8'<<‘ L 

VI. - HLBACIMNG; DYEING; PRINTING; 

FINISHING. 

Arri.K’.vnoN. 

Lord and Lord. Machine's for dyeing, washing, 
sc-oiiring. sizing, Mcacldiig. and mercxn-lsing yarn 
in hank form. 21,804. Dee*. 31. 

(krMCLKTf: Sl’KC IMC ATION Ac C'Fl’lED. 

1041 (1018). Long! borne, and Li'alher, Ltd. 

qVxtllc* lihre printing processes. (121,300.) Dec. 30. 

VII. -ACIDS; AI.KALIS; SALTS; NON- 

MF/l'ALLIC Er,K.MENTS. 

Al’I F.ICATIONS. 

A.sliCToff. 21,305. Ncc X. 

Balllughall and Dc'inicstc'r. Process relating to 
reducing o|K*rations in liydrogc'ii-making pljints. 
20,041. Dc'c. B). 

Brightmorc. Apparatus for lixing atmospheric 
nitrogen. 2L‘»1S. Dc'c*. 1!). 

Fnrimss. 20,017. 8cc L ^ 

Grauc'l. TUxuvc'ry of potassium from potassium- 
bearing silicate's. 21,808. Den*. 30. , , _ , , , 

Norske Akth'.sclskab fen* Elc'ktrok(*misk Industri. 
Production of alumina poor In iron. 21,059. Dec. 24. 
(Norway, 8.4.18.) 

Soc. liidustrlelle de- Prodults Chlmlques. Con- 
vt»rslon of alkaline mouochromatcs into bichrom- 
ates. 21,503. Dec. 2.3. (Fr., 5.1.18.) 

Wade (Lindbergh). Itecoverlng salts fi*OTn 
mother liquors.^ 21,402. Dec. 21. 
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VIII.-GLASS; CERAMICS. 

Applications. 

Adair. Drying china cl;iy. 20,012. Dec. 16. 

Donald. Manufacture of refractory materials 
such as bricks, blocks, etc., used in construction of 
furnaces, etc. 21,038, Dec. 17. 

Francart. 21,322—21,326. I. 

FranCtTrt. Drying bricks, tiles, pottery, peat, 
etc. 21,327. Dec. 10. 

Marks (Kohler Co.). Manufacture of enamelled 
ware. 21,557. Dec. 2o. 

Sankey. Manufiicture of firebricks, blocks, tiles, 
retorts, etc. 21,315. Dec. 10. 

SliaA^, Shaw, and Shaw. Furnaces for melting 
glass etc. 21,443. Dec. 21. 


IX.—IUJILDING MATERIALS. 

Applications. 

Donald. 21,038. See \IU. 

Francart. 21,327. See VIII. 

Gronroos. Production of hard flooring or 
insulating slabs. 21,264. Dec. 10. (Denmark, 
19.3.18.) 

X.— METALS: METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

ApI’LICATIONS. 

Annnble and Jaiison. Treatment of ores, etc., 
containing scheelite. 21,924. Dec. 31. 

Ashcroft. Production of magnesium or mag- 
nesium alloys and magne.sium chlorate or alkail 
chlorate. 21,305. Dec. 20. 

Bloxam (Stabillmenti Dlak-Iug. A. Pouchaln). 
Metallurgical furnaces. 21,542. Dec. 23. 

Dresden. Soldering metals. 21,514. Dec. 23. 

Griggs. Open-hearth furnaces. 21,550. Dec. 23. 

Jackson, Lancaster, Rogers, and Waller. Treat- 
ment of tinned scrap. 21,520. Dec. 23. 

Janson. Ore-roasting furnaces etc. 21,171. 
Dec. 18. 

Soc. Anon, de Conimeutry Fourchambault (*t 
Decazeville. Alloys containing iron, nickel, and 
chromium. 21,068—21,070. Dec. 17. (Fr„ 10, 20, 
and 21.1217.) 

Stein et Cie. Charging slecI-meUing etc. fur- 
naces. 21,701. Dec. 30. (Fr., 12,0.18.) 

CoMpLia'E Specifications Accepted. 

13,131 (1017). Edser, Tmdicr, and Minerals 
Separation, Ltd. Concentration of ores. (121,303.) 
Dec. 30. 

16,512 (1917). Dickson and Nicklen, Manu- 
facture of steel. (121,311.) Dec. 30. 

7650 (1918). Grondal. Mechanical roastlng- 
furnace. (115,639.) Doc. 31. 


XI.— ELECTRO-CHEMISTRY. 
Applications. 

Campbell. Electric fum.ace.s. 21,541, Dec. 23. 
Fenton. Electric furnaces. 21,831. Dec. 30. 
Joel. Electric accumulators. 20,988. Dec. 16. 
Maginl- Electric arc furnaces. 21,894. Dec. 31. 
(Italy, 31.12.17.) 

Waring and Waring. Electric furnaces. 21,863. 
Dec. 31. 

Complete Specifications Accepted. 

8926 (1917) Bradley. Electrical treatment of 
gases. (107,389.) Dec. 30. 

16,261 (1917) and 4529 (1918). Leltner. Electric 
accumulators. (121,309.) Dec. 30. 

8883 (1918). Turner and Walker. Begulatinj; 
electrodes of electric furnaces. (121,409.) 80.v 
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6563 (1918). Watson and Co., Greaves, and 
Btchells. Electric furnaces. (121,663.) Dec. 31. 

14,943, 14,944, and 14,947 (1918). Bradley. 

Electrical treatment of gases, (119,236, 119,237, 
and 119,238.) Dec. 30. 

XII.— FATS;* OILS; WAXES. 

Applications. 

Donnenberg and Jacobson. Soap. 21,003. Dec. 24. 

Engel. Oil-extraction apparatus. 21,410. Dec. 20. 

Lane. Apparatus for hydrogenising oils etc. 
21,895. Dec. 31. 

XIII— PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Damard Lacquer Co. Phenol-formaldehyde con- 
densation products. 21,352. Dec. 20. v 

Ivinson and Roberts. Anticorrosive paint or 
composition. 21,504. Dec. 23. 

Kenton. Writing composition. 21,438. Dec. 21. 

Ponton, Ponton, and Ponton. Manufacturing 
physical radiant colours. 21,343. Dec. 20. 

Complete Specifications Accepted. • 

18,619 (1917). Sperr and Darrin. Manufacture 
of paint or varnish. (118,079.) Dec. 30. 

988 (1918). British Tholnson-Houston Co. 

(General Electric Co.). Manufacture and applica- 
tion of Japan. (121,533.) Dec. 31. 

XV.-LEATHER; BONE; HORN; GLUE. 

Application. 

Stenhouso. Adliesive compound and process of 
making same. 21,8.‘18. Dec. 30. 

Complete Si'EaFiCATiONs Accepted. 

38,183 (1917). Cock and Williams. Method of 
tanning. (121,325.) Dec. 30. 

16,968 (1918). Blanc. Process of tanning and 
manufacture of tanning liquors. (120,049.) Dec. 30. 

XVII.-SUGARS; STARCHES; GUMS. 

AI’PLICATIONS. 

Eastick and Eastlck. Manufacture of decoloris- 
ing vegetable carbon. 20,971. Dec. 16. 

Martin. Manufacture of lactose or milk sugar. 
21,833. Dec. 30. 

XTX,— FOODS; WATER PURIFICATION; 

SANITATION. 

Applications. 

Banks. Treatment of cereals etc. 20,943. 
Dec. 16. 

Pre.scott. Preserving food by means of carbon 
monoxide etc. 21,618. Doc. 24. 

Puttaert. 20,972. See V. 

CoMPun’E Specifications Accupted. * 

18,635 (1917), Oxley. Food product. (121,355.) 
D(‘c. 30, 

2178 (1918). Maxwell. See I. 

3776 (1918). Goodwin. Treatment of fH'molina. 
(121,408.) Dec. 30. 

XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Arellano. Meilicament. 21,578. Dec. 23. 

Matthews and Strange. Separating derivatives 
of 0 - and p-toluenesulphonlc acids and manufactur- 
ing saccharin. 21,402. 13ec. 20. 

New ' Oxydol Products, and Ramsay. 

PhttriM(^UcaYprmratl0u9. 2t*29T. Dec. 19. 
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L-G£N£RAL| PLANT; MACHINERY. 


Colloid chemistry and its industrial application. 
F. G. Donna n and others. Uep. lirit. Assoc., 
mi, 20—106. 

The lirst report of a coniiiiilteo appointed to com- 
pile information regarding (he advances made in 
capillary and colloid chemistry with special refer- 
ence to industrial process's. The report includes 
(he following articles ;—.(lJ Viscosity of colloids, 
3 pp.f E. Hatschek. (2) Colloid chemistry of tan- 
ning, 15 pp., 11. R. Procter. (3) General review 
and bibliography of dyeing, 10 pp., P. E. King. 
(4) Colloid cliemistry in tlie fermentation indus- 
tries, 3 pp., A. J. Brown. f6) Rubber, 5 pp., H. P. 
Stevens. (O) Colloid chemistry of .starch, gums, 
hemicelluloses, albumin, casein, gluixui, ajid gelatin, 
32 pp., H. B. Stocks. (7) Colloids in the setting 
and hardening of cements, 4 pp., 0. 11. Desch. 
(8) Nitrocellulose explosives from the standpoint of 
colloidal chemistry, 2 pp., E. R. Chrystall. (0) 
(kdluloid from the standpoint of colloidal chemis- 
try, 2 pp., E. R. Chrystall. Very full bibliographies 
arc l®chided.— J. F. S. 

Patents. 

a rinding miUs. A. Schllr, Flawll, Swilzerland. 
Eng. Pat. 115,424, 13.4.18. (Appl. (>305/18.) Int. 
Conv., 3.5.17. 

The material is ground between two vertical 
plates, one lixed and the other moving up and 
down in guides so arranged that the two plat(*.s 
are successively divergent upwards, parallel, and 
then divergent downwards, as the movable plate 
passes from its highest to Its hwest i)osition. Tlu* 
juaterial Is thereby received, crushed, and dis- 
charged.— W. F. F. 

0 rinding machines. F. W. Lyon and A. Ross, 
LiveiTool. Eng. Pat. 121,200, 22.12.17, (Appl. 
18,000/17.) 

Material to be ground is fed by an oiKuiing, 3, 
into the grinding cylinder, 2, having a rotating 
cage, 15, provided with radial slots, 10. The grind- 
ing rollers, 1(5, are carried by links, 17, the ends, 
18, of which may be pivoted at any point in the 



the circumference of the cylinder, and a reduced 
pressure is maintained in the discharge conduit 
above the grid. Air is admitted by the open- 
ing, 6. and the width of the grid, 6, In relation 
to the distance between the vanes, 22, is such 
that the air passes through to the outlet periodi- 
cally, so that heavier material may fall back from 
the discharge conduit Into the grinding cylinder. 
The shaft, 10, is mounted in bearings which are 
carried by short vertical spindles free to slide verti- 
cally. Any accumulation of material in the bottom 
of the grinding cylinder will thus cause the shaft 
to lift, and this movement may be used to regulate, 
through .suitable mechanism, the supply of material 
to the machine.— W. F. F. 

Crusher and pulveriser. P. S. Knittel, Assignor to 
American Pulverizer (\)., St. Louis, Mo. XJ.S. 
Pat. 1,282,2:39, 22.10.18. Appl., 2.1.18. 

Three radial carrier members are keyed to a hori- 
zontal rotaliiig shaft at intervals, and each is 
provided with a circular aperture near its edge 
which registers with the apertures In the others, 
so that a parallel revolving siundle may be carried 
by them. The port ions of the spindle between the 
carriers are eccentric with respect to the remainder 
of the spindle, and hollow cylindrical beaters of 
considerably larger internal diameter are mounted 
on these eccentric portions. The revolving .spindle 
may be secured in any angular position in Its 
carriers by means of set screws. — W. F. P. 

Precipitation; Apparatus for . D. C. Walker, 

Anaconda, Mont. U.S. Pat. 1.281,443, 15.10.18. 
Appl., 14. .3. 10. Renewed 24.8.18. 

A SERIES of cylindrical j)recipitntion tanks having 
conical bottoms are arranged at successively lower 
I(‘vels so that liquid can overflow from one to the 
iK'xt. A corresponding number of closed conical 
settling tanks provided with spraying devices are 
arranged all at the same level b(‘low the precipitat- 
ing tanks. The preclpllal ing I auks are each pro- 
vided with i)erforated containers for the precipi- 
tant and with a screen below the couUiner. The 
tanks are connected by. a systcun of pli}es and 
valves so that the liquid may flow from the pre- 
cij>itating tanks to the settling tanks, where the 
precipitate is deposited and subsequently dis- 
charged. The liquid may also l)e made to flow by 
hydrostatic pressure from the upper part of one 
settling tank to the top of the next precipitating 
tank, or the liquid flowing from the bottom of 
one precipitating tank may Ix^ diverted into the 
upflow pir)e from its own sfdtUng tank and so 
pass direct to the next precipitating tnnk. 

-W. H. C. 

Siihdividcd solid materials; Apparatus for subject- 
ing to the action of a current of gases. 

E. B. Klrhy, St. lA)nis, Mo. U.S. Pat. 1,281,685, 
15.10.18. Appl., 21.7.14. 

The receptacle containing (he material is provided 
with a number of ijerforated liollow vertical parti- 
tions. Alternate partitions are connected to the 
supply and discharge plp(*s for ^le gas, so that 
the gas flows from one partition to the next through 
a uniform thickness of material. Means are pro- 
vided for charging the solid material at the top 
and discharging the finished product at the bottom 
without tilting the reccq)tacle. The perforations 
in the partitions are at such a depth In the material 
that gas is prevented from escaj^ng upwards, and 
the wall of the receptacle adjacent to tlie charging 
ojiening Is inclined so as to prevent the material 
from being lifted ont by gas pressure b^low. 

, F. F. 

g 
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HJmulsions; Process and apparatvs for dehydrating 
F. W. Harris, Los Angek^s Cal. U.S. Pat. 
1,281,952, 15.10.18. Appl., 4.4.17. 


A PAIR of electrodes are immersed iu the emulsion 
and brought sufficiently close to one another to 
cause “ water chains ” to be formed between them, 
and allow heavy short-circuit currents to flow. 
The electrodes are then separated to interrupt the 
short-circuit currents.— W. F. F. 


the tubes are worm conveyors, and the shafts of 
the tubes and the worm conveyors are carried on 
bearings situated above and outside the vessel. 
The tubes are driven by eccentrics and the worm- 
shafts by roi^e pulleys from the same counter- 
shaft. Above the uppermost arms, the two tubes 
are pierced with several outlets, above which the 
worm shaft carries a screw wflilch forces the 
material downwards. — J. F. 1». 


Filter-press plate. .T. E. ITagstrom, Brooklyn, 
N.Y., Assignor to Tlie Indopmident Filter Press 
Co., Inc., New York. U.y. Pat. 1,282,144, 22 10 IS 
Appl., 2().1.1S. 

A Fir.TEa-r'RESs plate comprises a rigid frame carry- 
ing a grooved “held” which Is movable within 
the frame.— T. St. 


PiUerhw apparatuft. A. H. Peck, Los Angeles, 
Cal. U.S. Pat. 1,282,280, 22.10.8. Appl., 28.8.1(;. 

A FILTER-LEAK Is formed with a flattened tubular 
rim having a slot IntoSvliich the marginal i)orlion 
of a wire screen fits. The tubular rim is luo- 
vided with spacing lugs, with upp(‘r and lowcn* 
outlets, and with a pet-cock.— W. JI. C. 


Lead livings for nccuviuJator boxes, cistern boxes, 
and the like; Method of and apparatus for manu- 
facturing — \v. (L and .1. W. Claughtoii, 
Manchestor. Fug. Pat. 121 ,:iS.‘|, 17.1. IS. (Appl. 
1)45/18.) 


Drying apparatus. The .Tuhii B. Adt Co., 
Assignees of .T. B. Adt. Baltimore, Md., U.S.A. 
Fng. Pat. 117,t;o:i, 15.4.18. (Appl. (i:i57/18.) Int. 
(k)iiY., 17.7.17. 

See r.S. Pat. 1,255,84:; of lOIS; this . 1 .. 11)18, 11)7 a. 


Dry kiln. H. lluntcr. Indianapolis, Ind., TLS.A. 

Eng. l*at. 120,801), 14.12.17. (Api)l. 18,(12(1/17.) 

See U.S. Pat. 1,254.112 of 1018; this lOls, IoTa. 


Pump for acids. H. Tobh'r, Ilaeken.snek, N..7. 

U.S. Pat. 1,282,145, 22.10.18. Aio)!,, 2:i.4.l8. 

Two cylinders liaving similarly arranged lnl< 4 s 
and outmts are each provided witli an inter- 
nal flexible tul>e connecting the inlet juid out- 
let. The inlets are connected with a pipe supply- 
ing the liquid to bo piinii)ed and the outlets with 
a discharge pipe. Tlie cylinders an* conn(‘ctt*(l 
ncspoctively with the oi)posite ends of a tliird 
cylinder provided with a reciprocating piston which 
nlternately forces water or ollKa- .sui(abl(‘ liquid 
into and witlidraws it from the cyllmh'rs eon- 
tainlng the flexible tubes. Tlie flexible tubes are 
consequently alternately conlrneled and expanded, 
and the acid liquid is discluirged throiigii the 
outlet oonnocted with tin; contracted tube and a 
fresli quantity drawn in througli tiio inUH, con- 
neete<l with the expanded tube.— W. II. C’. 


Furnace; Regenerative . A. L. Stevens, 

Chicago, 111. U.S. Pat. 1,282,040, 22.10.18. Appl., 
25.0.1(1. 

The oombusllon chamber of a regenerative furna(*e 
i.s provided with find-supply ifljn'S oonnectiKl to 
sots of burners which are ns(‘d alternately, and 
each ])ipe is connected to a valve chamlxu- having 
a diaphragm with an opening whleli may be closed 
by a revolving damper valve. The valves are 
oix^rated In succession by Genova movements 'wliicli 
are timed so that a closed valve is opened only 
after an apprc'ciable time siibs(*quent to the closing 
of an oix'n valve,— W. F. F. 

TAqulds and powdered material: Process for mixing 

. Akt.-Ges. Siegener Dynaniil I’abrik, F<)rde. 

Ger. Pat. 208,7.83, ll.S.lO. 

The materials to be mixed, In tin* course of their 
upward and downward movement througli (be 
apparatus, are aWo moved in a liorizontal direetioii 
from (he circumference to tin* ((litre and vice 
versa in order to ensure a tliorougli mixing. Tlie 
apparatus consists of a vertical cylindrical con- 
tainer with a conh'al bottom; a pair of tubes with 
projecting arms are suspendiMl side by side within 
the cylinder and rotated in opposite directions 
through a certain angle. The vertical distance 
between the arms in the upper part of the vessel 
is smaller than that between those In the lower 
portion in Older to break up any lumps. Inside 

r 
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Coke hreerc; Priguetting of — — . Kayser. J. 

Gasbeloiicht., 11)18, 61, '541—547, 55()- 558. 

Coke br(‘(*ze reipiin's from 1) to 10% of pitch as 
binding material for l)ri(pietl iug purp()s(‘s. In tin' 
“Koxit, ” proct'ss, iiatenled by Ale.xaiuler, paiM of 
the t»itch is rejiLua.'d by a clu'aiier fluid binding 
ma((‘rial consisting of oil-gas tar and vertical- 
retort tar in aixnit ('qiial parts. Udn* mixture' of 
coke, i)iteh, and liquid binding medium is lieated 
with superheated steam and iirc'ssi'd into (‘gg- 
shapt'd briqiH'ttes. In a s('ri(\s of trials, the mois- 
ture (xmtent of tla^ coke breeze varied from !)•:)% 
to 10-0%. Th(‘ sofU'iiing i>oini of tlie i)it(‘h was 
A satisfactory brhpielle was obt aim'd by 
tile addition of about 5% pileb and from 0-8 jo 1% 
of the liquid binding material. The alr-dru'd 
brieiiiettes eont aim'd about .‘In 4-5% of wati'r and 
yi(‘id(‘d alxMit 14 -1)1% asii. The ealoj’ifio value was 
fllOO — flIJOO cals. The quantity of water taken uji 
will'll till* briquettes were sloivd under watc'i* for 
7- 8 days ranged from 12 to 180%, as conqian'd 
witli 1I-1)% by brown coal briquettes under similar 
('onditlons. Tlie loss of weight, after transport by 
rail, unloading, and storing for (I montlis was in 
tiiroe tests witli large quantities (2200, 2250, and 
7200 kilos.) 4-1, ()-2, and 4 2% resiieetlvely. For 
prc'ferenee the pitch sliould have a softening ])oint 
b('l ween (»0° O. and 75° C. For steam-raising ])ur- 
l)os(*s, an addition of from 20 to 25% of coal dust 
is in general nee(‘ssary to si'cure efficient (’oin- 
biistioii. Tlie brlcpiettes do not crumbit' when 
burnt and tlds is (Im^ to the eokiiig of the fluid 
binding material during tin* combustion. This 
coking (‘fleet is iiK‘reas('d liy tlu* use of liquid 
binding materials callable of acting as solvi'iits 
for the piteli, and of sncli materials, vert leal ri'tort 
and eliamber oven tars and oils, such as aidhra- 
eene oil, are found particularly suitable. Very 
viscous binding material is not siiitabli', as by Its 
use air is enirappml in the iion'S of tiie coke 
breeze and the briquette on SLibs('quent eombuslion 
crumbles owing to the expansion of thp entrapped 
air. A process has been patented whereby this 
effect is reduced by adding the liquid binding 
material under reduced atmospheric pressure. The 
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total cost of manufacture including establishment 
charfl:es, cost of material and labour, since the 
commencement of the war has amounted to M.7-67 
per ton. The sale price, determined by the rela- 
tive calorific values of the respective fuels, Is 
about 14 to 1.5% lower than Hint of coke. 

-.T. G. T. 


Methane. AV. Malisoff and G. K^do/r. .f. I’liys. 

Chem., 1018, 22, 529—575. 

Tins' paper conlains a summary from all sources 
of the inve,stigations which have l>een carried out 
on methane, undc*r the following headings : physi- 
cal constants; specilic properties; gas properties; 
industrial application of physical characteristics; 
combustion and explosion; solubility in various 
solvents; occlu.slon; industrial re.'iclions of methane 
including oxidation, lialogcuiation, carbides from 
methane, cyajiide formation; synthesis ,and 
decomposition of UK'tlianc by cliemical, c.alalytic, 
and electrical methods; soiir(;cs and sui)i>ly of 
methane. It is pointed out tliat tlie cons\imi)lion 
of natural gas in America in 1017 reached the 
figure of 000,000,000,000 cub. ft., tliis g.as .averaging 
78-2% methane. The great imitortanci* of furtiier 
researcli on the gas is emphasised ami a list of 
53 ditlerent problems naiuiring iuveslig.aliofi is 
given. —K. If. K. 


Acetylene condensations: l*yro(fenle — . ^ . 11. 

and W, Mey('r. Her., lOlS, 61, 1571-1587. 

Continuing the previous investigation (Th*r., 1017, 
50, 422) the authors liave detected o-xykaa*, 

mesitylene, 4 / -cumene, and indene, but not dmamo 
or isodurene in th(‘ tar obtained by th(‘ pyrogcaiic 
cond(*nsation of acetylene. a-Tliiotolcne has Ixi'en 
found in the cond('nsatiou ]»roduct; of the , acetylene- 
met haiK'-liydrogeii suli)liide mixture, and thionaph- 
thc'iie in that of the acetylene-hydrogen snliOiide 
mixture. The velocity of the g.aseous mixture 
llirougli tile tliree ovens (at: 550^(1, (5.30'^ (I. and 
S50^— 000*^ <1 T('speeiively) is of import anee. When 
the rate is 70 — 00 lit res per liour tlu' liydroearbous of 
high boiling-point are formed in larger quantities 
than at faster rates (about 120 litres per liour), 
at which the formation of the more c.asily volatile 
substances predominates. Tlie form.ation of aniline 
from benzene vapour and ammonia at 550^- 700*^0. 
has been observed. (See also J. riiem. Soc., Fi‘b., 
1019.)--O. S. 


Acid tars [from petroUmni re/iniuy]: Oily con- 
stituents of . S. Gasiorowskl and G. von 

Kozleki. llergbau u. Hlltte,' 101.^, 4, 181— 182. 
Z. angew. Chem., 101<S, 31, Keif., 3.54. 

A.\ oil of sp. gr. 0008.5 at 18° C., setting pt. - 19°C., 
flash point (Marlen.s-Peiisky) 80° C., and vi.scosity 
( Engle r) 2-2° at 20° 0. has been obtained by steam 
distillation of the acid tar proiluced by diluting with 
water the waste acid of iielroleum refining. Tlie 
oil was completely soluble in liquid sulphur 
dioxide, a proof that the ebief funetioii of the 
sulphuric acid in petroleum refining Is to remove 
unsaturated compounds. Different fractions of the 
oil separated by vjicuum distillation showed no 
variation In si>eclfic gravity. No iiltro-derivative 
could be jmepared from the distillate obtained by 
destructive distillation of the oil, showing that 
further unsa turn tod compounds are formed during 
the decomixisitlon.— L. A. 0. 


Sulphur in spent oMe. Twlsselmann. See VII. 


Patents. 

Burners; Gaseous or liquid fuel . Allduys and 

Onions Pneumatic Engineering Co., Ltd., and A. 
Nicholson, Birmingham. Eng. Put. 120,770, 
21.11.17. (Appl. 17,130/17.) 

A GASEOUS or liquid fuel burner is provided witli 
a central fuel supply tube, tapering internally, and 
tapering or cylindrical externally, at the nozzle 
end. The flow of fuel is regulated by an axial 
iK^edle valve. Air is supplied through a coneentrte 
outer tube also having a convcu’glng nozzle, sur- 
rounding the fuel nozzle. The nozzle portion Is 
ser(‘wed on to the body portion so as to be adjust- 
abk* axially to rc^gtihite the air, and lielical vanes 
may be provhled in tiu? nozzle to give the air a 
whirling motion. (Kefereiice is directed, in piir- 
sn;inc(‘ of 8ect. 7, Sul)-S(‘et. 4, of the Patents and 
Designs Act, 1007, to Eng. Pat. 12,0(;0 of 1808; this 
J., fKOO, 478.)— W. F. F. 

Furl: Motor . .1. Peuliali', .Tohaiiuesburg. Eng. 

Pat. 120,702, 3.12.17. (A])pl. 17,858/17.) 

A rvYiL for iiilm-nal combustion engines consists of 
aleolioi sul>stantlaily satiiraU'd with acetylene, and 
containing about 1% of acrolein.— \V. F. F. 

Fuel. L. le W. Ilamoii, Dublin. Eng. Pat. 121,102, 
20.8.18. (Appl. 13,533/18.) 

Tim fuel eousi.sis of lignite, i)eat, slid, leaf-mould, 
or shale 50— (>0%, (ulliiiose 15-20%, silica 12-5— 
15%, )>itcli or tar or llieir irsidues, or oil residues 
20 - 25%,, and alkali 25— 5%,. In a modification, 
grapliite, carbon, aulhracitis or (xial dust, coke 
l)reez(% slag, cinders, or culm, 15 — 20%, may be 
added, and the juopoj't ions of cellulose and silica 
reduceil, and in anotlim’ modlOcation, clay iron- 
stone, blaekband, iron-s.ni(l, manganese or(‘, or iron 
oxidi', 1—2%,, may also be added. Tlie mixture 
may be briipiel lei), and may bo converted into 
smolode.ss fmd by dlslillation in a retort.~W. F. F. 

Gas prod ucers or other chambers; Apparatus for 

feediny fuel or ottu'r material to . F. Thuman, 

Wesimin.ster. Eng. Pat. 120,853, 4.5.18. (Appl. 
7532/18.) 

A IIKFRACTOUY “ SOUlKk'V '* IT'StS Oil tllC SUrfUCli Of 
the fmd-lH'd and is coimectiMl at its upiK,'r end to 
a movable section or spout in the inclined channel 
wliich fersls the fuel info the distributing hopper. 
If the fuel bed rises abovi* a predetermined height, 
tlie movable section is raisi'd and the fuel supply 
I aiitouuitically reduced or cut off. In a modifica- 
tion a “sounder” carried by a lever arm works 
throiigli a slot in the side of the producer and is 
eonneeted to tlie feed-spout.— T. F. E. II. 

CoaJ-ga-s; Method and means for yenerating in 

retorts. .1. and S. Walster, Sliefiield. Eng. Pat. 
121,140, 24.5.18. (Appl. 15,445/17.) 

CoAL-DLisT is violently agilalcd, by means of paddles 
rotated In a suitable eliambt*r, so as to form a 
cloud or “ fog,” whi(*h is drawn through an off- 
take pilH‘ l)y the siicl.iou of a gas nxservoir or 
internal combustion engine into a heated retort, 
wlun-i! it is imiii<'<liiiU‘l.v Kiislliwi. Tlie retort may 
lift lioateii oxleriially eillier eleci riealiy or liy means 
of oil or gas burners, llu“«gas being supplied from 
the retort. The exhaust heat from an internal 
combustion eiigiiie may constitute an inixiliary 
supply for boating the retort.— T. F. E. R. 

Producer-gas plants. H. W. Bamber, London. 
Eng. Pat. 121,101, 30.11.17. (Appl. 17,740/17.) 

The water supplied to the producer for generating 
steam passes through a regulating detlce which Is 
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interconnected with the gas-egress valve of the 
producer or tlirottle-valve of the engine. The 
water supply Is thus automatically regulated In 
direct proportion to the amount of gas required 
for the engine. By an analogous arrangement the 
water can be supplied to the producer from a float 
eliaiiiber of tho carburettor tyi>e, the water feed 
to this chamber from an overhead lank being con- 
trolled by a valve whlcli is Interconnected with the 
gas-egrcsa valve of the prodii(\u' and thereby auto- 
inalically regulated.-— T. F. E, U. 


Oas; Process of producing . B. F. McKee, 

Anna, Kans. U.S. Pat. 1,282,445, 22.10.18. 
Appl., 12.1217. 

Gas is generated by feeding carbonaceous material 
to a rotating vessel having a pair of eh'Ctrodes 
embedded in the material, the solid residue being 
discharged continuously at the bottom.— W. F. F. 


Cfas; Cooling, cleansing, and filtering devices for 

. I). .T. Smith, London. Eng. Pat. 121,177, 

5.12.17. (Appl. 17,982/17.) 

Crude suction-producer gas or the like is pns.s(Hl 
in a i5lg-zag path through a water-jacketed cooling 
chamber, issuing from which it imi>ingcs on to 
projecting ribs and then ju'oeeeds through a nest 
or group of tubes, for further cooling, and then 
through tubes containing wire gauze filters which 
remove dust and tarry matter. The cooling jacket 
may be made t*o supply hot feed water for boiler 
purposes. Rubber custdons are provided to allow 
for unequal expansion of the concentric tubes form- 
ing the cooler. — T. F. E. R. 


[*S'Aalc] oil extracting and refining apparatus. 
E. T. Erickson, Salt Lake City, Utah, Assignor 
to Rainbow Petroleum I’roducts Co. U.S. l^il. 
1,281,820, 15.10.18. Appl., 15.4.18. 

(’rushed oil-l>earlng shale is passed through narrow 
metal retorts heated in a furnace. The retorts 
are spaced at the ends and sides from the walls 
of the furnace. 1‘erforated pipes are dlspo.scd 
longitudinally in the retorts and are connected in 
groups by discharge pipes. The pipes leading from 
the perforated pipes are controlled by valves. 

— T. St. 


Gasoline; Method of manufacturing . J. R. 

Weir, New York. U.S. Pat. 1,282,338, 22.10.18. 

Appl., U.4.18. 

Gasoune Is extracted from natural gas by com- 
pression and cooling, and the partially denuded 
gas is passed througli an absorbent hydrocarbon 
liquid. The derived products are blended and after 
a portion of the more volatile constituents has 
been driven off, the product is ready for use as 
gasoline. The more volatile constituents thus 
removed are absorbed by a hydrocarbon liquid 
heavier than gasoline, and this product. Is used 
as the absorbent through which is passed the gas 
remaining after the initial treatment of fresh 
quantities of natural gas.— T. St. 


Lubricants; Process of treating used . J, 0. 

Handy, Assignor to Pittsburgh Testing Labora- 
tory, Pittsburgh, Pa. U.S. Pats, (a) 1,281, ,354 
and (B) 1,281,355, 15.10.18. Appl., 23.5 and 5.7.17. 

(a) Used lubricating oil Is clarified, dissolved in a 
hydrocarbon solvent, and solid suspended matter 
removed. The solution Is decolorised by adsorp- 
tion, and treated successively with an alkali and 
an acid. The acid is allowed to separate, the 
fiolntion neutralised and wMihed, and finallv the 


solvent Is removed by distillation, (b) The de- 
colorised solution obtained as described under (a) 
is treated with caustic alkali, washed, and the 
solvent distilled Off, -r. a 


Luhricating oil; l^ubstitute for . Farbw. vorm. 

Melster, Lucius und Brfining. Ger. Pat. 308,385, 
3.10.15. • 

ANHYDUOFouMALDEnYDE derlvjitivos of ioluldiuc or 
xy Udine, or mixtures of the same, liquid at ordi- 
nary temperatures, may be used for lubricating 
purposes.— L. A. C. 


Peat; Raising and drying . T. B. Doyle, 

Dublin. Eng. Pat. 120,850, 23.4.18. (Appl. 
0801/18.) 


Briquetting [coal, etc.]; Method of and the 

product. E. R. Sutcliffe, licigh, Assignor to Pure 
Coal Rriquettes, Ltd., (’ardiff. U.S. Pat. 
1,283,354, 29.10.18. Appl., 27.3.15. 

See Eng. Pat. 5019 of 1915; this J., 1916, 592. 


Coke-ovens; Converting beehive into by-pro- 

1 duct ovens. R. Zwlllinger, New York. Eng. Pat. 
121,085, 17.0.18. (Appl. 9977/18.) 

See U.S. Pat. 1,209,895 of 1918; this J., 1918, 538 a. 


Petroleum oils; Process for making lighter from 

heavier . C. Ellis, N. L. Foster, and Ellis- 

Foster Co., Montclair, N..T., U.S. A. Eng. Pat. 
121,350, 15.12.17. (Appl. 18,053/17.) 

See U.S. Pat. 1,249,278 of 1917; this J., 1018, 40 a. 


Distillation. Eng. Pat. 120,854. See 11b. 


Gas-analysing apparatus. U.S. Pat. 1,281,729, 
See XXIII. 


IIB.-DESTRUCTIVE DISTILLATION ; 
HEATING; UGHTING. 

Patents. 

Distillation; Process of fractional or destructive 

. C. Turner, Irlam, Lancs. Eng. Pat. 

120,854, 23.11.17. (Appl. 8011/18.) 

Liquids such as crude hydrocarbon oils are sub- 
jected to fractional or destructive distillation 
under varying pressures. The pressure Is raised 
by keeping the vessel closed, and then rapidly 
lowered by opening the vessel. The heating of the 
vessel Is continuous except for the cooling which 
may occur when the vessel is opened. — W. F. F. 

Electrode; Arc-lamp . I. T^doff, Wllkinsburg, 

Pa., Assignor to Westlnghouse Electric and 
Manufacturing (3o. U.S. Pat. 1,281,790, 16.10.18. 
Appl., 20.0.14. 

An electrode, capable of producing a relatively 
steady arc, Is composed of titanium oxide mixed 
with a uranium compound.— B. N. 

Decolorising carbon, Eng. Pat. 121,085, See XVil. 
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EL-TAR AND TAR PRODUCTS. 

Phenol and alkaline liquors; Miscihility of . 

It, Dubrlsay, Tripler, and Toqiiet. Comptes 
rend., 1918, 167, 103()— 1038. 

A DEFINITE weight of phenol was added to a solu- 
tion of caustic soda of .kiiowii strength, and the 
mixture was h(‘ated until solution was effected. 
On cooling and stirring the solution, a cloudiness 
forms ut a certain temperature, corresponding with 
the equilibrium point. The coetficient of miscibility 
was found to Incivase with increasing concentra- 
tion of the sodium hydroxide solution from A/20 
to A/3, the temperature at which the opaU^sceuce 
appears l>eiug gradually lowered from 32-9° C. to 
11-8° C. The behaviour of the alkaline-earth bases 
corresponds with that of the alkalis. Acids and 
strongly acid salts diminish the miscihillty of phenol 
with water, as also do alkali carbonates, a con- 
trary result to expectations based on tlie considera- 
tion of the hydrolysis of the alkali carbonates. 


yellow solution obtained by its reduction by alka- 
line sodium hydrosulphite regenerating the Imine 
by exposure to air. (See also J. Chem. Soc., Feb., 
1919.)-C. S. 

Patents. 

Formaldehyde and primary aromatic amines; Manu- 
facture of condensation products of [for the 

production of azo-dyes], A. M. Nasiukoff and 
P. M. Croiieberg, AIoscow. Ger. Pat. 308,839, 
25.12.13. 

PiuMARY aromatic amine.s are treated with formalde- 
hyde, preferably in slight excess, and dilute aqueous 
mineral acids, such as sulphuric or hydrochloric 
acid, and heated to I he boiling i)()int. Theoretical 
yields are obtained of i)iire amino-bases free from 
oxygen and resin and liaving definite constant melt- 
ing points. Tliese bases can he diazotised and azo- 
dyestuffs can be devedoped on the fibre giving red, 
claret, kliakl, or yellow shades of e.xcelleiit fast- 
ness to washing, alkalis, and acids.— .1. F. 11. 


Acetulenr condensations. Meyer. *S'cc TI.\. 

Arscnotungstic and urscnoluinjstomolyhdie rr- 
ayents. Gugliulmelli. ^’cc XX. 

Different i at Iny napfilhols. 1‘alet. Fee XX. 

I’ATENTS. 

j ' -Diarn ino-:;. ' .a .a ' -tetra rn eih yUriph en ylm elh a nc; } 

Manufacture of . Farbw. vorni. Melst<*r, ' 

Lucius, uud Briining. Ger. I’at. 308,7.85, D.T.Iff. | 
CoMMEiiciAL xylidlne Is treated with inon* than the i 
theoretical amount of benzaldehyde In tin* presence | 
of acids. The yield of the tripheuylmetliano- ; 
derivative is about 15% of the weight of xylidine. j 

— i;. A. C. 1 

, 1 

Luhricatbiq oil substitute. Ger. Pat. .j08,o8e>. aS(.( j 
IlA. 


fi-Anlhrimidts [vat dyestuffs]; Manufacture of . 

Farbw. vorin. MelsUu’. Lucius, und Briining. 
Ger. Pat. 308,0(;{), 27.8.10. 

Tjie reaction j)rodiicts of /J-diazoanlljraquinones 
with ammonia an' beatc'd in solvents of high boil- 
ing iJolnt, witli or wKJioiit tlie addition of coii- 
(h'nsliig agents. Instead of these derivatives the 
luoduefs of the action of cold alcoholic ammonia 
on /i-diazoantliraquinones, wliicli ai)parently are 
analogous to biK-diazobonzeneamide, may be em- 
ploviMl. /j-Aiitlirimides are valuable vat-dyestuffs. 

--J. F. B. 

.l:o dyestuffs; Produciion of . H. lA'vinsteiu, 

Mancliester. U.S. Pat. 1,283,231, 29.10.18. Appl., 

11.2.1t;. 

See Bug. Pat. 5311 of 1915; this J., 1910, 030. 


Mercury derivatives of phthalcins. Ger. Pat, 
308,335. 8’co XX. 


Distillation. Eng. Pat. 120,851. /See lln. 
Paint [from pitch\. Eng. i*at. 118,079. Hec XI 11. 


V.-PBRES; TEXTILES; CELLULOSE; 
PAPER. 


Disinfectant. P.S. Pat. 1,282,002. t<cr XlXa. 


IV. COLOURING MATTERS AND DYES. 


Indole and indiyotln groups; Derivatives of ~~ 
substituted at the niU'ogen atom. A. Albert. 
Annalen, 1918, 9il6, 210—278. 


l-IlYDUOXY-3-aENZOYLOXY-2-TniO-OXINDOLE (Boi*., 1910 

19, 1382) only reacts in the thlo-form in forming 
the acetyl derivative. In other reactions it behaves 
as a thiol. Thus with phony Ihydrazliie it forms 
3 - benzoyloxy - 2 - tbloloxiudole - 1 - phony Ihydrazoue 
C II 4 

hydrate, C H,.NH.N(OH)/ ‘ 'NcH-O CO CcH.-,. 


This substance loses its sulphur very easily, A/2- 
sodiiim hydroxide converting It into l.l'-bisphenyl- 
hydrazlnoindigotin, red plates decomposing at 
2370—240° C. The latter, which appears capable 
of reacting also In the tautomeric enollc form, is 
not a vat dye. It undergoes extensive decomposi- 
tion on reduction but from it can be prepared 
indlgotln-l.l'-lmlde, Cj.H.OjN,, violet plates de- 
composing at 186° 0 ., which is a tf ue rat-dye, the 


Sulphite pulp from sjmice; Effect of varying certain 

cooking conditions in the production of . S. E. 

laina.k. U.S. Dept. Agile. Bull. (>20. Pulp and 
Paper Mag., 1918, 16, 815-818, 837—838, 8(>3— 804, 
889- 892. 

CoMPAR.MiVE trials were ujade in an experimental 
digester, the following factors being kept constant 
throughout : quantity of spruce chips, 74-2 lb. dry 
weight; condition of chiiJs, air-dry; quantity of acid 
liquor, (53 galls. ; time to reach luooc., 2 hours; time 
to reach maximum temperature, 3 hours. Tlie diges- 
ter w'as heated by a closed steam coil, and the pres- 
sure was not relieved during the digestion. To deter- 
mine the end of the dig('stioii process, comparative 
estimations of tlie colour of the sjxuit liquor werti 
made, using as standard a coffee extract, clarified 
by egg-albumin and preserved with formaldehyde. 
The pulp was blown off, washed 5 or 6 times in the 
drainer, pressed to about 30% dry weight, passed 
through a shredder, weighed, and sampled. The 
main portion was ojx'ned out in a beater, diluted, 
and pumped over a strainer with slots of 0-009 In. 
In order to determine the weight of screenings. 
The screened pulp was drained and a portion taken 
for bleaching trials, while the remainder was 
brushed out in a beater and m«xde Into paper for 
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colour and strength tests. At a maximum digestion 
temperature of 135® 0. and a constant concentra- 
tion of 5% of total SOj, the quantity of combined 
SOj was varied from 03 to 209%. The results 
showed that below a certain limit (about 1%) of 
combined SO^ digestion was Incomplete; the spent 
liquor darkened without a corresponding digestion 
effect, the percentage of screenings and the con- 
sumption of bleach Increased and the colour of the 
pulp was inferior. On the other hand, Increasing 
the percentage of combined SO, beyond 1% had 
practically no Influence on the quality of the puli), 
but there was a slight increase in the yield of 
screened pulp owing lo the more thorough diges- 
tion. A lower i>ercentage of combined SO,, how- 
ever, gave a quicker digestion. Keeping the ratio 
of free SO., to combined SO, constant at 4:1, it 
was found that an increase in the total SO, gave 
a more rapid digestion. The perccnitagc of screen- 
ings and colour of the pulp began to be influenced 
unfavoiirahly when the percentage of total SO, was 
decreased below 5%. Increasing the total SO, /gave 
a decreased consumption of blenching powder. With 
a standard liquor containing 5% of total and 1% 
of combined SO„, lowering the tempcratiire of 
digestion had a beneficial effect on the yield of 
pulp, the percentage of screenings, the strength of 
the pulp, and the consnmiition of bleach; thus all 
the advantages connected with a milder treatment 
were obtained; no influence on the colour of the 
pulp was observed. On the other hand, the tinu' 
of digestion was greatly proIon.ged at the lowm- 
lemi)eratnre, 25 hours being required at 110® C. as 
compared with .5 hours at 140® (f, hut the longer 
time permitted a more niiifonn action and gave a 
well digested pulp coiniiaratively free from 
“ shives.”— T. F. B. 


Sulphite acid’* [for wood pulp manufacture]; 

Analysis of . P. Klason. Swedish Pulp and 

Paper Engineers’ Assoc. Pulp and Paper Mag., 
1918, 16, 1016—1018, 1037—1030. 

Tjie composition of the fresh acid sulphite liquor 
is expressed in terms of “ free” and ‘‘combined ” 
SO,, as asau’tained by iodornetric and acldimetric 
titrations performed either on the same sample 
(Holm’s method) or on separate portions (Winkler’s 
method). Tlie analysis of the exhausted or par- 
tially exhausted liquor in the control of the <iiges- 
tion process Is complicated by the presence of SO, 
in a loosely combined or reversible form, which 
affects the alkali titration in the same manner as 
the half-bound SO, (calcium bisulphite) but does 
7iot appear as a sulphite until it has been treated 
with excess of alkali. It is propo.stxl therefore to 
supplement either of the above methods by a second 
iodine titration made after treating the liquor with 
excess of alkali and re-acidifying, llie three l it ra- 
tions then afford data from which may be cal- 
culated the completely free SO,, the half-bound SO.^, 
which indicates the available SO., capable of com- 
bining with lignin, and the loosely combined SO,,. 
The last-mentioned form of SO.,, which becomes 
active after treatment with caustic alkali, reacts 
more slowly with calcium and barium hydroxides 
and still more slowly with ammonia. It does not 
react at all in the cold with calcium carbonate, 
but to a small extent on heating. It is impossible, 
therefore, to neutralise a spent sulphite liquor wllb 
calcium carljonate alone, because the ‘‘ reversible ” 
SOj exercises an acidity equivalent tq half Its value. 
On neutralising carefully with lime the decomposi- 
tion of this form of combination can l)e observed 
by the reappearance of acidity after the first neutral 
point has been reached, until a stable i)olnt of 
neutrality is obtained. Another obstacle to direct 
neutralisation Is the hydrolytic dissociation of the 
normal calcium sulphite as it Is first formed, the 
hydroxyl Ions thus liberated establishing the 


apparent neutral point before true equilibrium is 
reached. As the precipitate becomes stable, the 
hydroxyl Ions disappear and the liquor turns acid 
In the first Iodine titration only the free and half- 
boiind SO, are determined, but these being removeii 
the “ reveralble” SO. comes into play to a sllg^ 
extent, and it Is found that the blue colour indi- 
cating the end point is not permanent. The nrln- 
dpal error in the analytical methods for control- 
ling the digestion liquor Is that due to organic 
adds which make the alkali titration too liieh- 
consequently, as the organic adds accumulate to- 
the end of the digestion, low I'esults are 
obtained for the ha If -bound (available) SO, and 
high results for the completely free S(_|^. Thc\uTor 
in the alkali titration cannot vor>' \vcll exceed 
0-2 c.c. iV/10 for 1 c.c. of liquor and is greatest 
in the case of spent liquors. Towards the end of 
the digestion, the value for the available, i.e., half- 
l)ound SO.^ may sink to zero or become negative; 
in that case the digestion is comifleted ])y means of 
the fully free SO.^, and the calcium ligiiosuli)liouates 
will not bo fully saturated with calcium. In such 
a case it Is probable that the loosely combined 
suli)liitc comes into play and furnishes calcium to 
assist in the dissolving process. The iMilscherlicli 
test with ammonia is useful in a qualitative sense; 
tile (inantity of the predpitate does not depend on 
the (piantity of caldum hut, on that of the SO,„ 
nevertlieless when tlio qnantily of predi)ltate ceases 
to decrease, no more dissolving action can take 
iflace, and if this point occurs before digeslioii 
is c<>ini)let(' it indicates an original deflcieiicy of 
caldnii). Tlu* author does not ace(‘)»L Oman’s pro- 
I^osals in (*onu(H.'l ion with this test (tills .1., lOUl, 
172, s;i2), and stages tiiat black ” charges are not 
caused by an exc(‘ss of free vSO„, which can be very 
higli williont dangm*, provided snftident calcium 
bisulphite Is present to combine with all tlie nn- 
saturated compoiu'nts of tiio lignin. -J. F. B. 


M'ood (‘('Jlnlosc as fodiU'v. 8e]iwalbe. Scv. XIXa, 
Water softeniiuj, (’hambers. See XlXii. 
rat ion of eelhtlose. Herve. KccXXIf. 


I’.ATEN'IS. 


Fibrous materials; Drying machine for . F. G. 

Sargent, W(‘stford, Assignor to 0. 0. Sargmit Son.s 
Gorjioralion, Granltevillc, Mass. U.S. Pat 
1,281,507, 15.10.18. Appk, 20.12.17. 

The drying madiine eomiirises a casing in which 
are situated means for supporting the stock to be 
dried. Air is drawn from the outside by means 
of intake fans, which didlver it into the casing 
.Mild through the stock. The air Is lieated immedi- 
ately it is drawn lii, and means arc provided for 
exhausting the air from the casing. An interior 
casing or passage is located in position to receive 
the air as it passes throngli tlie stock and direct 
it back to llie Intake fans, and means arc pro- 
vided for controlling the imssage of air Ihroiigli 
the interior casing.— .1. F. B. 


Paper; Method of utilmny old for the pur- 

pose of producing new paper. .T. A. van den 
Knapp, Sellingen, and B. J. Bartolds, Apeldoorn, 
Holland. Eng. Pat. 111,800, 7,12.17. (Appl. 
18,181/17.) Int. Conv., 7.12.10. 

Waste printed paper is cleaned, reduced to a pulp, 
mixed with cold water in a beating engine, and 
washed therein by means of a drum washer. When 
the paper is completely pulped and most of the 
ink removed, the stuff Is mixed with soap solution 
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in the proportion of 250 gnus, of soap per 100 hilos. 
of dry pulp. It is then red into hoiUng tubs wider 
at the top than at the bottom in which are sus- 
pended a certain number of oiien steam pipes, inside 
which are situated water pipes with perforated 
orifices at the bottom of the tub. The mixture 
is boiled for half an hour and the fibres are allowed 
to settle ; the grease and dirt collect at the top and 
are removed by an overfiow when steam and water 
together are Introduced at the bottom of the tub. 
The admission of hot water is reiamted inter- 
mittently until the pulp is completely cleansed. 
(Compare Eng. Pat. 1.%20J) of 11)02; this J., 1003, 
OlO.W. F. B. 

Paper pulp; TuMcaters for . C. W. Unkle 

and T. I). Griley, Baltimore, Ohio, U.S.A. Eng. 
Pat. 110, oor), 0.r».lS. (Appl. 7788/18.) Int. Conv., 
15.0.17. 

L\ a beating engine the roll is enclosed by a hpod 
having a fiattened portion at the side opposite 
the backfall. The flattcmed imrtion of the hood is 
perforated and a series of platens having sharp (?dgea 
is reciprocated by means of a rod across the per- 
forations in the flat portion, so that wlnm the 
j)erf orations become clogged the protruding par- 
ticles of paper pulp are cut away and the holes 
are cleared. During tlui beating of the pulp, tlie 
fibres are thrown by the centrifugal action of the 
roll against the i)erforatcd fiattened portion of the 
ln)od and the finer, fully l)enten fibres jjass tlirough 
tile holes, while the coarser partich's are returned 
to the roll, 'riie finely iMaiten stuff is (ollected in 
gutter extending across the beater and is dis- 
charged into a receptacle outside,— J. F. B. 

H('a-tang; Method of ohtaining paper pulp and 

fibrous material from . V. Frydensberg, 

'ridsvlldeleje, Denmark. Eng. Pat. 320,7fil, 
lt).11.17. (Appl. 17,008/17.) 

IhiEsn, moist sea-tang is bleaclied by exposure to 
chlorine or preferably by spre.ading it out in layers 
oi* h(‘aps and sprinkling with bleadiing powder and 
a little acid, or else by steeping in dilute bleach 
liquor. The bleachcal or unbleached sea-tang is 
dried in the air and (hen reduced by crushing, 
rubbing, tearing, or carding to a fibrous mass which 
may be used for the manufa<*ture of paper or for 
strengthening plaster, stucco, etc.-'-J. F, B. 

\(Uirdboard] tubes: Coating the interior surfnevn 

of . G. II, Iladfield, Mitcham, and A. E. 

Bawtree, Sutton, Surrey. Eng. Pat. 120,5)84, 
2ii.ll.17. (Appl. 8021/17.) 

In treating the interior surface of a tube with a 
colloid in order to render it impervious, t he material 
of the lul>e is treated at any stage of its manu- 
faeture with a hardening agent bidore the colloid 
is applied. For instance, a cardboard tul>e made 
from pai>er which is impregnated with alum is 
coated by means of a revolving brush with a hot 
10% solution of gelatin— J. F. B. 

Paper: Process of coating , 0. M. Gage, jun., 

East Pepperell, Mass. II.S. Pat. 1,282,5()4, 

22.10.18. Appl., 12.11.15. 

A MAIN coating of the finishing material Is first 
applltHl to the pai)er, and the material is forced 
into the pores of tlie paper and spread evenly 
over the surface by api)ropriate means; it Is then 
partially dried by blasts of air, and the partially 
dried coated surface of the palmer is passed over 
a smooth roll which revolves at the same surface 
speed as the speed at which the paper moves foi^ 
ward. The coated face of the paper Is pressed 
lightly against the roll to eliminate any wavy 
formation resnltlng from the partial drying^ and a 


second coating of the same material as the first 
coating is then sprayed on to the coated face of 
the partially dried pni)er, which Is afterwards dried 
in the usual way.— J. F. B. 


VI.-BLEACHING I DYEING; PRINTING; 
FINISHING. 

Mordant dyestuffs in calico printing. H. Pomcranz. 
Monatssclir. Text.-Ind., 1018, 33, 80—81, 38, 45—40, 
Vj. angew. Chem., 1918, 31, Ref., 850. 

TffE author discus.scs the maimer of the fixation of 
acid mordant dyestuffs in calico-printing, par- 
thaihirly of alizarin. The formation of the colour- 
lake on tlic libro under the action of steaming 
Is the ro.su It of a mutual reaction l)eUveen the 
fibre, inordaut, aii<l dyestuff, leading to the pro- 
duction of a colloi<laI colouring mailer, which in 
itself ims Ihe pro})erty of dy(‘ing the fibre but 
which does so still better tlirough the part played 
in its formation by llie colloidal alumina deposited 
in the fibre. According lo Liebermanu’s researches, 
no stolcbiometrical relations exist belAveen dyestuff 
and mordant. The oil exists both as a constituent 
of the colour-l.ake and In a i)ccullar form of direct 
combinatiou with the cotton. Before the appear- 
and', of Turkey-red oil, the author <?mployed oil 
In the printing colour for goods not piei'ared with 
oil. He used rlcinoleie acid emulsified with 
saponin and the colour was tbickmied with starch 
.and gum, tin' starcli being gelaliiiised by heating 
togctlK'r with tlie oil and gum. The portion of 
the oil mordant intended to enter Into combina- 
tion with (ho colour-lake was added to the print- 
ing colour in (lie form of calcium ricinoleate. 

-1. F. B. 


Water softening. ( 'liaiubcrs. -S'<’c XlXn. 


Pate M'S. 

Tr.iiile materials; Process for the production of 
foam baths for treating . P. Schmid, Basle, 
Switzerland. P.S. Pat. 1,281 .(>70, 15.10.18. Appl , 
27.11.17. 

Ai.kalis and “ wastes of comnum trees ’’ arc added 
to the liquid wlileli is to be transformed into foam, 
and (he mixture Is boiled.— J. F. B. 

^erichi soap {for silic dgeing]: Manufacture of a 
substitute for . P. Sehmiil, Basle, Switzer- 

land. U.S. Pat. 1,284,152, 5.11.18. Appl., 15.2.1S. 
See Ger. Pat. 805,285) of 1017; this J., 1018, IOIa. 


Condensation products \for azu dyes]. Ger. Pat. 
808,880. See IV. 


m-ACIDS; ALKALIS; SALTS ;NON- 
METALUC ELEMENTS. 

Potash [from lak<'s] in Nebraska. J. M. Lllteras. 

Ghem. and Met. Eng., 1018, 19, (Jtk> 084. 

IhiE present lU'ld on whlcJi i)umping oijerations are 
carried out extends over an area of about 830 sq. 
miles It has been proved by the continuous pump- 
ing of certain lakes that the potasli supply of 
Western Nebraska Is not inexhaustible, as tlie 
density of the water falls after a certain length 
of time If the lakes however are allowed to 
“rest" the density of the water increases and in 
rare cases may attain the original value. A3 the 
small lakes are scattei-ed, the brine is conveyed 



40 A Cl. VII.--.ACIDS ; ALKALIS ; SALTS ; NOK-METALUO ELEMENTS. St, ms. 


to a central station, and evaporated In Devine or 
triple-effect Swenson evaporators. DlfBculty has 
been experienced in drying the salts ana the most 
successful plant consists of a cylindrical shell, 30— 
45 ft. long and 4—0 ft. in diameter. The con- 
centrated brine Is .sr)raycd into the upper end 
of the cylinder and travels towards the heated 
<md, loose rollers and baflles preventing any 
adherence of the dried salts. The gases and dust 
pass from the cool end of the dyer Ihrough a dust- 
collecting chamber and thenc’c to a chimney. 
Nebraska is now producing about 450 tons of salts 
<lally with an average potash content of ‘25% K,0. 

~C. A. K. 


J*oiassium mils; Cm not' s method for the cfitima' 

Hon of . C. E. Spegazzini. Anal. Soc. Qufiu. 

Argentina, 1918, 6, 19(5 — 209. 

Anaia’Sks according to the original method of 
Carnot (Comptes I'end., 1878, No. 7) for the pn^- 
cipitatlon of pota.sslum bismuth thiosulphate gave 
results in every case miicli too high. The method 
as modiflerl by Graudeau and by Fre.senius also gave 
high results. It is essential in llie preparation of 
bismuth chloride solution from the subnitrate to 
give particular attenlion to the acidity and tem- 
perature of the resulting solution, the optimum 
acidity being determined by precipitation of a 
In the case of potassium chloride good results were 
known quantity of potassium from N/IO solution, 
obtained only with pure dilute solutions (A'/IO — 
A/1). Nitrate solutions also gave good resulls, 
but with sulphate solutions the results were much 
too low. Witli mixtures of potassium chloride with 
calcium chlorld(‘, magnesium chloride, or sodium 
chloride the inetliod Is satisfactory only when the 
potassium .salt is in excess.— W. S. M. 

Carbon dioxide in carbonates; Determination of 

. D. D. Van Slyk(‘. .T. P.lol. Chem., 1918, 

36, 051-354. 

The carbonate is placed in a test-tulx^ which is 
inserted into a suction flask containing a known 
volume of A/10 barium hydroxide solution. The 
flask is closed i)y a rublxu’ stoi)per carrying a 
dropping funnel the l>ottom of which is arranged 
to dip into the test-tube. The flask is evacuated, 
(‘xcess of acid is allowed to drop into the test- 
tube, and after agitation by rotation for about 
3 minutes (two hours In (he ca.se of animal tis.sues 
such as bones, pulverised but not ashed), all the 
carbon dioxide will be found to have passed from 
the inner tube into the barium hydroxide. The 
precipitated barium carlx)nate is flltertal off, and 
the excess of barium hydroxide in the filtrate deter- 
mined by titration with A/10 hydrochloric acid, 
using plienolphthalein as lndlc.ator. The method 
appears to be applicable to all carbonates, soluble 
or insoluble, in the absence of acids, such as hydro- 
gen sulphide, which are highly volatile from 
aqueous solution. (See further ,T. (3hem. Soc., Feb., 
1919.)-H. W. li. 

Bisulphites of sodium and calcium; Apparatus for 

the manufacture of pure . H. J. I’uoli. 

Anal. Soc. Qufm. Argentina, 1918, 6, 321—128. 

The process Is based on the action of exce.ss of 
sulphur dioxide on wet crystals of sodium car- 
bonate, NajCO3,10HjO. The sulphur dioxide is 
generated in a sulphur burner of simple construc- 
tion of which drawings to scale of two altematlve 
types are given. The gas passes through several 
layers of wet carbonate crystals supported at 
different levels in a reaction tower. The liquor 
drawn off from the bottom of this tower is a solu- 
tion of sodium bisulphite of 30® B. (sp gr. 1-262). 
The gases then pass to a second tower packed with 


earthenware cylinders down which flows a saturated 
solution of sodium carbonate. The liquor from the 
bottom of this tower is elevated to the top, and the 
circulation is maintained until a pure bisulphite 
solution can be drawn off. A scale drawing of the 
plant Is given.— W. S. M. 


Aluminium hydroxide: ^otuMIUy of . B. II. 

Archibald and Y. Ilabaslan. Trans. Roy. Soc. 

Canada, 1917-18, [111], 11, 1— fl. 

Aluminium hydroxide is appreciably soluble in 
solutions of ammonia, thus a A/10 solution of 
ammonia dissolves 0 240 grm. of Al(OH) per litre 
at 20° C. The solubility increases with increasing 
concentration of ammonia to a maximum which is 
reached at A/2 (0-450 grm. per litre). The presence 
of ammonium nitrate decreases the solubility, the 
decrease being greater the larger the concentration 
of ammonium nitrate and the higher the temiiera- 
tnre. Potassium nitrate increases the solubility 
to a marked degree. In the (inantltativc e.stlma- 
tion of ahiminlnm only a small excess of ammonia 
should be used, and the precipitate should be 
washed with a 10% solution of ammonium nitrate. 
(See .7. Chem. Soc., Feb., 1919.)-— J. F. S. 


Maynesium ammonium phosphate and mayncshim 

pyrophosphate: t^ome properties of . 

Z. Karnoglanow and P. Dimltrow. Z. anal. 
Chem., 1018, 67, .S53-'371. 

The conversion of magnosiiim ammonium i>li()s- 
phate into inagne.siiim pyrophosphate may or may 
not Ixi accompanied by the phenomenon of iiiean- 
desci'nce, depending upon the conditions under 
whieh the magnesium ammonium phosphate is 
l)recipltated. The product will not incjindesce if 
precipitated slowly at the boil, but will do so If 
formed quickly or at lower temperatures. It has 
b(M‘n found that Incandescence never takes place if 
all traces of organic matler are carefully excluded 
from the precipitate. The properties of nmgneslnm 
pyrophosphate depend upon whether It Is formed 
with or without incandescence. If Incandescence 
occurs, the product is hard and lava-like, and grey 
to black in colour, whilst if there is no ineandes- 
cenco, it Is amorphous, loose in texture, and quite 
while. (StHi also 7. Chem. Soc., Feb., 1919.) 

-E. n. R. 

Amynonlum ehloroplatlnate, brornoplutinatc, and 
ehloroiridate ; Stolubility of and the separa- 

tion of platinum and iridium. E. H. Archibald 
and 7. W. Kern. Trans. Roy. Soc. Canada, 
1917—18, [ill], 11, 7— 10. 

The solubility of ammonium ehloroplatlnate, 
bromoplatinate, and ehloroiridate in water 
increases continuously with the temperature, the 
two first salts being approximately ten times as 
soluble at 100° C. as at 0° C. Amirioninm cliloro- 
iridato is several times more soluble than the 
chloroplatlnale under the conditions of precipita- 
tion; a separation of platinum and iridium can be 
obtained, therefore, by the precipitation of the 
ammonium ehloroplatlnate. The solubility of all 
three salts in solutions of their corresponding 
halide salt is very small. Ammonium chloro- 
platinale is aiipreeiably less soluble than the 
potassium salt. (See also 7. Chem. Soc., Feb., 
1919.)- 7. F. S. 

Hpent oxide: Delennination of the free sulphur 

content of . N. T. Twlsselmann. Chem.- 

Zeit., 3918, 42, 588. (See also this J., 1918, 336 t, 
090 A.) 

Five grms. of the finely powdered material Is 
extracted for 1-5 hr, with carbon bisulphide, the 
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solvent Is then distilled fronr the extract, the 
residue of impure sulphur dried at 100° C., and 
weighed. The residue Is then dissolved in carbon 
bisulphide, the solution filtered’, the filtrate 
evaporated, the residue dried at 100° 0., weighed, 
and ground to a fine powder; 0-5 grm. of this 
powder is ignited in a porcelnin crucible until 
all sulphur has volatilised, and the non-volatile 
residue is weighed and its weight deducted from 
that of the impure sulphur.— W. T. S. 


Flowers of sulphur and suhluncd sulphur. Noyer. 

Caoutchouc et Gutta-Percha, 1018, 15, 9061— 9G03. 
The conflicting descriptions given by different 
writers of the product obtained by condensing 
sulphur vapour in reflnlng chamlx^rs have led the 
author to make a careful examination of the 
material so obtained. The deposit on the floor of 
the condensing chamber consists of a numlw'r of 
stratified layers corresponding to the number of 
times the retort has been charged. The deposit la 
not homogeneous, and four different varieties may 
be distinguished. The first or utricular variety 
consists of globules of varying slz(‘ formed by con- 
densation of the hot vaix)ur in the cold chainlHu-. 
Tills is followed as the chamber becomes hotter by 
a variety having a crystalline appearance, a con- 
glomerates of globules and crystals. The third 
variety is a light, friable, spongy mass, mainly 
crystalline, and the fourth forms hanl compact 
masses in the neighbourhood of th(‘ moulh of the 
]'(^tort. The different commercial varieties are 
obtained by sifting the ])roduct. Good “ flowers of 
sulphur ” should contain a maxlinuin of sulphur 
Insoluhle in carbon bisulphide. Gommercial 
products examined by the author contained from 
13 to M.-l% of insoluble sulphur, whilst a sampk^ of 
the pure “ utricular ” form direct from the con- 
densing chamber contaiiu'd a maximum of ,37% of 
insoluble sulphur, which on long ke(‘ping dimlnislu'd 
lo 33%. It is suggested that the term “ flowers of 
sulphur” should b(» reserved for sain[)les containing 
a minimum of .33% of sulphur insoluble in carbon 
bisulphide. Other samples sliould Ix' sold ns 
sublimed sulphur ” containing a stated percent- 
age of ” flowers ” based on the proportion of in- 
soluble sulphur present.— G. H. R. 


EstimatiiKj sulphate ion. Ilowden. 8'cc XXTII. 


Patents. 

Calcium vyanamidc; ^fethod of making . 

G. E. Cox, Niagara Falls, N.Y., Assignor to 
American Cyanamid Co., New York. IJ.S. Pat. 
1,282,381, 22.10.18. Appl., 3.12.17. 

A PERFORATED Container is insertcxl into a furnace 
and is then charged with a finely divided <*arbid(\ 
'Pile temiwrature of the mass is raised sufli(‘iently 
in the presence of nitrogen to bring about the 
formation of calcium cyanamide.- J. H. .T. 

Cyanides; Process of prrventinp the decomposition 

of molten . H. Freeman, Niagara Falls, 

Ontario, Assignor to American Cyanamid Co,, 
New York. U.S. Pat. 1,282,405, 22.10.18. Appl., 
20.4.18. 

A MIXTURE of sodium chloride and ” lime nitrogen ” 
(crude calcium cyanamide) is fused In an electric 
furnace, and the mixture tapiied from the furnace 
and rapidly cooled to a temperature Ixilow redness. 
The product, in the form of thin flakes, contains 
more than 30% of sodium cyanide, mixed with 
calcium chloride, sodium chloride, and lime. 

— W. F. F. 

Pumps for acids. U.S. Pat. 1,282,145. Seeh 


VIIL-~GLASS; CERAMICS. 

Glazes on zinc retorts. Mlihlhaeiiser. See X. 


PAnilNTS. 

Glass; Drawing . A. E. Spinasse, Mount 

Vernon, Ohio, TJ.S.A. Eng. Pat. 114,819, 26.11.17. 
(Appl. 17,474/17.) lut. Coiiv., 12.4.17, 

The end of a hollow metal halt or bloAV-pIpe is 
heated to about 200°— ISO® C., and is then lubricated 
with rosin, tallow oil, wax, powdered lime, mag- 
nesia. or the like to prevent the glass adhering to 
it, dipped into the niolten glass, and withdrawn In 
the customary manner. Alternatively, a hollow 
bowl-slut i)ed bait may \)o luhrlcalod as above, filled 
with glass, and air uiidtT luvssure introduced into 
the bait before wit hdra whig it. By keeping the 
glass out of direct coulact with the warm bait, the 
former remains plastic, Is less liable to crack, and 
its surface is under less tension than usual. A bait 
with its end conslrncttal in st'Ctlons may lie used, 

-A. B. S. 

Oil-fired ylor\hh<de and like furnaces. Burdons, 
T4d., and W. M. Biirdon, Bellsliill, T^iiark. 
Eng. Pat. 121,100, 9.8.18. (Appl. 12.956/18.) 

A FURNACE for use In glass bottk* manufacture is 
h(‘ated by oil supplied tlirough a Burden burn'er 
into the central firing chamber, tiie gases then 
escaifliig at right-angk's to chambers at each side of 
the furnace. From tlu'se clmmbers the gases pass 
upward around the gloiy-lioies tlirough restricted 
flues and again at right-angles to a central outlet 
flue and to a recufKuator in which tliey heat the air 
r<xpilred for the combustion of tlie oil. Olnsswai’e 
in the glory-holes dot's not come into contact with 
the products of combustion.- -A. B. 8. 


Clay; Treatment of . W. Feldenheimer, 

Boiulou. Eng. Pat. 121,191, 6.12.17. (Appl. 

18,116/17.) 

Crude china clay Is suspended In water to which 
lias been added a delloeculator such as sodium 
carbonate or tannic acid. The coarser impurities 
are allowed to settle out and the liquid la trans- 
ferred to another vessel and a floeculator, such as 
alum or sulphuric aeld, is added sufliciently slowly 
to cause coagulation but not rapid settling. The 
material settles to form two layc'rs, the upper 
being clay and the lower foreign matter; these are 
separated In any eonveiiicnt manner. The clay 
n'ay lx‘ deflocculated as described and afterwards 
coagulated by the addition of a strong solution of 
the deflocculatlng agent. The colour of the product 
may be improved by adding ultramarine to the 
susiiended clay prior to its coagulation.— A. B. S. 


Eilns or ovens for pottery, tiles, and other ware. 

J. S. Maddock, Newcastle, and W. E. Maddock, 

Wolstantou. Staffs. Eng. Pat. 121,198, 13.12.17. 

(Appl. 18,463/17.) 

The kiln consists of a renewable vortical shaft or 
chamber surrounded by a combustion chamber and 
a series of annular flues and air passages, the whole 
being surrounded by a iK'rmanent structure of non- 
conducting material. The combustiou chamber is 
situated about midway of the height of the kiln, 
and the tire or flames from It pass around the 
central chamber and tlirough the annular flues to 
the chimney. Cold air is blown by a fan Into a 
space surrounding tlie top of the central chamber 
and travels down through an outer pipe and 
then spirally upwards through the annular air 
passages into the combustion chamber The 
goods are carried on projecting shelves which are 
supported on a vertically movable table of lefrac- 
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tory material or on an expansible ring at the 
bottom of the kiln. In order to place more goods 
in tlie kiln the lowest shelf Is supported on the 
expansible ring, the table is then lowered, a new 
loaded shelf Is placed on Ihe table, and the latter 
is raised until it supports the whole of the goods in 
the kiln. The expansible ring is opened and the 
fable is raised still fiirtln'r so as to cause the fresh 
goods to enter tla^ kiln. Simultaneously a set of 
finished goods is I’aised above the top of the kiln 
and may Iw removed. In this manner each shelf 
witli file goods thereon rises step-wi.so through the 
preheating, firing, and cooling zones of the kiln. 
As tile combustion occurs in tlie central chamber 
or shaft of tlie kiln, no saggers are needed to 
protect Ihe goods.—A. If S. 


DC.- BUILDING MATERIALS. 

Tatcnt. 

Road surfaeinf/ maiprUtl, and /o'ocr.s.s* 0 / producin;/ 
and layhif/ t/ir sa7n(\ (i. Koss, Kansas City, Mo., 
U.S.A. Eng. Paf. 120,0(11, 20.11.17. (Appl. 
17,427/17.) 

Sek U.S. Pat. 1,2.V2,722 of lOlS; this .1., lOlS. 1.71 a. 


X.--METALS ; METALLURGY. INCLUDING 
ELECTROMETALLURGY. 

Iron; Electrolytic deposition of fiotu ort/anic 

solvents. E, II. Arrliibald and Tj. A. Pigiiet. 
Trans. Itoy. Soe. ('anada, P.dT — IS. [ill!, 11, 
107-112. 

Solutions of ferric chloride in acetone, ethyl 
aIcohol-a<x*tone, and Avaler-aceloiie on electrolysis 
deposit the wholes of tlie iron. In the case of 
acetone and acetone-water solutions liio iron is 
free from carbon. At low voltages ili<‘ iron is 
deposited In the metallic (‘ondition but as the 
voltage rl.ses it is obtained as an adherent red 
deposit. Prom acetone-alcohol solutions tli(‘ iron 
although completely dei)osited is ('ontaminaP'd with 
carbon. From acctonc-water soiution.s of fiu’roiis 
sulphate the Iron can be completely d(‘poslt(‘d, but 
the deposit (‘ontains a conslderaliie amount of 
carboii.-.T. F. S. 

Iron and .steel; Oherhoffer's etchiny reagent for 

the detection of areas high in phosphorus in . 

K. IIarneek(‘r and E, Kassow. Stahl 11 . Elsen, 
191S, 38, 1079-1080. 

The moditicalioii of Stead’s reagent due to Olier- 
liofl’cr (Stahl u. Elsen, 191(1, 798-^9) reveals clearly 
high- and low-i)bosphorus areas. Pauer’s statement 
tliat the reagent produces a negative of tlie copper- 
ammonium chloride etching is contirmed. Etched 
with the Oberhoffer reag<'nt the low-pliosplioriis 
primary dendrites of a steel casting appear dark 
against the Iilglier-pliosplionis background wlien 
the illumination is vertical, a negative of this being 
obtained wlien the light falls ohlliiuely. A soft 
iron bar with a Iiigh-phosphorus core etclied wltii 
Oberhoffer’s reagent shows a fierfect negative of 
the same section etched with eopiier-anmioniiiin 
chloride, tlie ilinminatlon lielng vertical in both 
cases.— F. C. Th. 


Steel; Magnetic permeability of . F. P. Fahy. 

Chem. and Met. Eng., 1918, 49 , 247-250. 

The magnetic characteristics of iron and steel are 
increasingly Important in the construction of 
electrical machinery. At the present time partl- 


I cular attention Is being given to research work on 
permanent magnet material to meet the Increased 
demand for magneto construction, and on the sub- 
stitution of chromium for tungsten as the principal 
alloying element. Material for this class of work 
is practically always used in the heat-treated con- 
dition, and sometimes is also subjected to n thermal 
or mechanical ageing process. Both the “ resi- 
dual ” induction and the “ coercive force ” must 
be determined In order properly to determine the 
quality of the material examined. In an open 
circuit, such as a magneto, the poles of the magnet 
(‘xert a deniagnetising influence and reduce the 
induction, wliich is tlioii termed “remanent induc- 
tion.” Magnetic daia fiirnisli valuable information 
as to the structure and characteristics of magnetic 
materials and supplement the use of the nilcroscope 
and chemical tests. Burrows (Bull. Bureau of 
Standards, 13, 207; Sci. Paper No. 272) has shown 
tJie wide changes in magnetic properties during 
lieat treatment. Tiie development of apparatus for 
the magnetic analysis of materials has been back- 
ward. and tlio dlflieiilty in obtaining accurate 
measurements of tlie magnetising force is increased 
by the presence of joints, for which compensating 
adjustments have to be made. Most of the avail- 
able pormeameters are Inaccurate and cannot be 
relied upon (‘ven for comparative determinations, 
except wli(‘ii the s|i('cimens are practically of the 
same kind.— (’. A.*K. 


(lold amalgatns. 1\mi*i’:i vaiio. Atli B. Acead. 
Lincei, pilS. 27, ii, 1I!S-170. 

The rosuKs of expciiments on tlie disl illation of 
mercury on to gold and on the (‘vaporatioii of mer- 
cury in a current of hydrogen lead to the conelii- 
slon that gold amalgams eonlaln at least two 
eompoiinds. AuJIg^ and Au.,IIg. fromiiare .1. 
Chem. Soc., Fel)., 1919.)-/]’. It. P. 


Zinc retorts; (Hazes on . 0. Mulilhaenser. 

Metall nnci Erz, 1918, 18, 393-395. 

When zinc distilling furnaces are heated with coal 
rich in iron, the volatile matter and dust from the 
fuel may attack tiie retorts and interior of the 
furnace, forming glazo-like materials whicli even- 
tually collect into drops. If tlie glaze falls from 
one retort on to a lower one it may cause extensive 
erosion. Analyses of several “glazes” are glA'Cn. 
Their composition varies with the fuel and the 
conditions in the furnac'e. TIio “ glazing ” of the 
ndoits is advantageous, as it restricts loss due to- 
diffu.sioii of zinc vapour through tlie wall of ili(‘ 
retort; hence natural gas and Moiid gas appear to- 
be undesirable fuels, In'cause tlndr i'ret'dom from 
flue-dust precludes tlie formation of “glazes.”^ 
These gases might lie utilised, however, if a suitable 
artifleially prejiared glaze could be applied to the 
retorts.- A. B. S. 


Zinc; Elccholytic preeipitation of — -. I>.- 

Mclntosii. Trans. Boy. Soc. Canada, 1917—18, 
[iil], 11, 113—119. 

The following conditions must be observed for the 
Ixvst r(*sulls In the electrolyth* deposition of zinc 
from solutions of the sulphate. (1) The solution 
must be absolutely clear and free from colloids. 
(2) 'riie iron content should be low, and arsenic, 
antimony, copiier, cobalt, nickel, and in general 
metals more (vlectropositive than zinc must be 
absent. (3) The solution, particularly in tanks 
containing large amounts of acid, should be cold. 
Tlie zinc is deposited in a semi-passive form; but 
when it begins to dissolve solution cannot lie 
stopiied in any simple way. (4) The zinc concen- 
tiatlon should be as high as possible (0—7%) and 
no attempt should be made to electrolyse solutions 


XXXnU vN^- 2il Ct.^ INCLUDING ELECTKO-METALLUKGY. ||a 


containing less tBan l-6~-2'0% of sslnc. (5) With 
the ordinary cascade system the optimum current 
density is 25—30 amperes per sq. foot.— J. F. S. 

Copper; Infiueme of arUimonu on the mechanical 

properties of . W. Stahl. Metall u. Erz, 

11118, 18, 31)5—300. 

The presence of Go — 0‘4% of antimony in pure 
copixji increases the hardness and general value of 
the metal. Adinlxtnre of 015% of nickel and 0-15% 
of antimony also increases the hardness and 
quality of the metal provided tliat any flakes of 
oxide formed are removed by can'fnl “ poling ” 
during the reflning of the copper. In copper alloys 
containing more than 2% Nl, antimony is harmful. 
It is also harmful in copper containing manganese. 
In smelting copix*r containing 005% Bi, suflicient 
antimony should be added to convert the bismuth 
into an antimonate. In the presence of load, 
antimony acts detrinHUitnlly on copper, unless the 
lead Is present as antimonate.-- A. B. S. 

A /lops [ brass]; Comparison of internal strains of 

after qnenching and after cold drawing. 

A. Portevin. Comptes rend., 1918, 167, 1033— lOott. 
The internal si rains produced by the rapid cooling 
of metal cylinders have been ijreviously st«di(‘d (this 
.T., 1018, 704 a), and the same method was utilised 
in the determination of strains inoduced In the 
(old drawing cjf metals. The hard suifac'e of 
quenche'd steels prevented determinations on that 
material, and comi)arisons were made on an 
oi-dinary brass. The exteiior of the qumiclKal bar 
is in a state of conipn'ssion, siiccesslv(' inner layc'rs 
showing a gradual reduction In compression, until | 
a condition of longitudinal strain is found, which | 
imu’c^ases to a maxiimim at the (Venire of the bar. 
The cold-drawn metal showed surface cracks and | 
was readily fraclurr'd by snvtll bending stresses. 
Th(‘ strains were found to be the inverse of those 
of the quench(‘d bar, the (‘xt(‘rior being in a state 
of tension. An almost (‘xactly similar curv(‘ w^as 
ol)tained but of inverse cliaracter. It has Ix^en 
found possible to reverse the sense (d’ the stresses 
by quenching a drawn bar, and aftcu* a preliminary 
(lueuching, a great (t amount of drawing c.an 1 m' 
pei’formcal tban on the unqiauiched metal.-— C. A. K. 

?\oc/cel; Ncir method for determining the aJlotropic 

transformation of . .Tiln(‘ck(\ Z. angew. 

Ohem., 1918, 31, 229. 

Ai.rormx’io changes in metals are accompanied by 
a (diauge in the rate of e\i)ansion, but this is so 
small as to be diflicult to d(*tect. 'Phe following 
method allowed the change to be observed over 
short as wvll as long Intervals of time. A nickel 
cylinder 15 cm. high was inserted in a low-power 
press (3000 kilos.) used for tensih' and compres- 
sive strength tests, and hejitial by means of a 
resistance furnace; the variation in length pro- 
duced a movement of the u]iper movable idate of 
the press and was registered on a scale Indicating 
mewements as .small as 0 007 mm. The transfoiina- 
tion temperature of nickel was found to be 347®— 
350® C. ; the expansion graph ( onsist s of two straight 
lines, that above the transformation temptuatuie 
being more steeply inclined,— W. R. 8. 

Aluminium and its light allogs. V. D. Ahwlca. 
Chem. and Met. Eng., 1918, 19, 135—140, 2tK)— 202, 
329-a35, 587-592, 635-040. 

A KtesuM^ of the production, uses, and pro]»erlie's 
of the metal and its light alloys. About one-third 
of the total production of alumlnlinn Is utilised 
in the motor industry. 'J'he inlcrostnicture of 
aluminium is simple, consisting of crystals in 
which grains of the iron-aluminium compound, 
PeAl^, and of silicon, are formed ; the metal under- 


goes no thermal or other transformation in the 
solid state. It is stated that sea-water has less 
action on aluminium than on iron, steel, or copper. 
Protection against coriosion by electroplating is 
questionable, as the coatings do not adhere satis- 
factorily, and all the metals used are electro-nega- 
tlvc to aluminium. The application of a paint or 
varnish is a more promising solution. For castings 
an alloy of aluuiiiiluin with copi>er, zinc, or otlnu* 
mebil is usually employed, and care must be exer- 
cised, as abovti 800® C. i)orous castings result from 
the absorption of gases by the molten metal. 
Aluminium may Ik> readily rolled, drawn, or 
haininered, with subseqinuit annealing. When 
w'orktsl cold, tlie tensile strength is increased and 
tile ductility nsluccd, but the original projKirtieH 
may be restored by annealing at 300®— 500® C. A 
coniiKuind, is rornuMl w’ilh the ('(^])per, the 

('uhictic mixture at 515® (A eontainlng 32%, Cu. Tile 
leiLslle strength inen'Mses with increase in copt>er, 
but the alloys are subji'ct to severe corrosion in sc i- 
water. Magnesium aluminium alloys are too 
brittl(‘ for rolling if tli(‘ magnesium exceeds 0%. 
This scries of alloys (niagmilium) is lighter than 
altimlnum, but lias lu'ver bO(*ome commercially 
important for rolling purposes. Alumlnium-man- 
gancse-copper alloys liave similar pnjperties to the 
aluminium-copper .siwies and an', in common with 
all aluminium alloys, Ic'ss resistant to corroshm 
than the pun' metal. Alloys with nli'kel. and witli 
nickel and coppi'r, show a high ductility, hut are 
not snfljcit'iilly strong for strmiural shapes. Corro- 
sion is rapid, particularly in dilute organic acids. 
It has been found possible to draw alumlniuin-zlnc 
alloys containing as mueh as 20% Zn, but excessive 
work upon the alloy, or increase in temperature, 
impairs the tensile strength. Schirmeister (this 
.1., 1910, S94) has obs('rv('d that most metals form 
compounds with aluminium, the solublUty of the 
(ompounds in the pure metal Ix'ing generally 
almost zero. Tlio prominent exceptions are zinc, 
eopp(‘r, and magnesium. The light alloys of these 
metals contain only small quantities of the added 
metal, as with increasing amounts the alloys 
rapidly become biiitlt'. iiu' liglit alloy.s are usually 
h(‘t(‘rogen<'oiis, crystals of tlie aluminium compound 
oeenrring in a ground mass of almost pure alu- 
minium. In commiucial piactice aluminiura- 
eoppt'i* or aluminium-zinc-co])i)er alloys have been 
most largely used for (‘astings, while for forging 
purpo.ses, “duralumin” (Wllm, this ,T., 1911. 092) 
is the best. Tlie general practice in casting Mlows 
that employ(Hl for brass, and a low (‘astlng temiK'ra- 
tiire is favoured. Two of the most largely used 
alloys are “ No. 12.” containing 8% Cu, and 
“ No. 31 ” (Zn 15%, Cu 3%,. A1 82%.). Rolling and 
forging alloys contaii\ less of the hardening metal 
and may be instanced by tlie alloy containing 1— 
2% Cu and 1%^ Mn. “ Duralumin ” is probably the 
be.st knowui of all tlie light alloys of aluminium, and 
alone has the feature tlint the mechanical proiK'r- 
ties may be impnwed gieatly by heat treatment. 
I'lie composition Is given as thi 3-5 — 5-5%, Mg 0-5%,, 
Mil 0r)-^-8%,, aluminium, balance. Tt can be 
ivadily rolled and forged, and its physical i)roi)crfies 
are imiiroved by the ai)i)lieatioii of mechanical 
w’ork to it. WlKui liardi'ricd by quenching, duralu- 
min is remarkably resistant to corrosion. A com- 
parison of the density and mechani<'al properties 
show's that w'elglit foi* w’ciglit the aliiinininm light 
alloys are as strong as the liest sto(.*ls and for the 
same strength give greati'i* rigidity.— C. A. K. 

Metals used in aeroplane construction; Metallo- 

graphg and heat treatment of . F. Grotts. 

bhem. and Met. Eng., 1918, 19, 121—128, 191—196, 
241—247, 315-319, 583-580. 

Aeroplane construction involves the nse of alu- 
minium, copper, bronze, brass, cast iron, and steSl, 
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of which the latter, in the form of carbon or alloy 
steel, is the most important. An outline of the 
methods employed in heat treatment and metallo- 
graphic examination is given, the results of such 
examination showing that irregularities in low- 
carbon steel are vcny coinmon, and are due to 
strains set up in the metal by bending or welding 
witliout subsequent proper uimealing. The princi- 
pal defects found in medium-carbon steel are pipes 
and slag inclusions; variation in crystal size and 
brittleness caused by pickling are minor defects, 
(’able wire and springs made from high-carbon steel 
oftcm show tine cracks after quenching. A steel 
containing 0-55% 0 and 0 - 80 % Mn is recommended 
for sliock-resisting pjopertles. For liigh tensile 
strengtii chrome-nickel steel is employed, as it 
possesses greater hardening and wearing power than 
carbon si eels, and a double process of queu(,*hing is 
suggested to avoid surface cracking. Inclusions of 
manganese sulphide and silicate aio common, and 
lead to lines of weakness in the meUil. IM.ston pins 
and connecting rods are made from clirome-vaim- 
dium steel, which has a very tine tough structure 
when proix'rly heat-treated. Manganese sulphide 
inclusions and seams eontaining oxide jKiriicles 
surrounded by partially decarhurised metal often 
occur. Nickei .sU'Ol is extensively used for bolts, 
nuts, and other parts subject to sliock, as the f(‘rrite 
increases In strengtii with the solution of nickel, 
but it is very susceptible to oxidation during treal- 
ment, and is subject to piping and slag iuclusions. 
Chromium steel is of particular value by reason of 
its non-corrosi\'e properties, and vanadium steel is 
good for parts which are fabricated by punching. 
Tungsten steel Is made Into exhaust valves and 
cutting tools owing to its prop(Tty of i*etalning Its 
hardness even at a dull red heat. Copper is chiefly 
used in the form of slieets and tubing and is 
subject during use to bending by vibration. Strain- 
ing of the metal by liammering is liable to induce 
Clacks. Bronze, gun-metal, Monel metal, and brass 
often suffer from faulty brazing, the metal being 
overheated or “ gassed.” A bmss containing 78 — 
82% Cii was found to make the strongest joint, and 
the best brazing was obtained with standard brazing 
material, using an acetyl(‘ue torcli. All the joints 
tested were weaker than the tubing itself, but the 
brazed joints were stronger than similar welded 
joints. Heat treatment givatly strengthened the 
brazed or welded junctions.— C. A. K. 

FJotation apparatus: DesUfn and operation of . 

A. W. Falirenwald. Chcra. and Met. Eug.. 1018, 

19, 77—82, 120-i;i4. 

Machines in wliich the mineral .souglit is recovered 
by forming a froth or foam may l)e classifled into : — 

(1) Straight meclianicul frothing machines, 

(2) mechanical-air frotliiug machines, (3) pneumatic 
frothing machines, (1) gravity frothing macliines. 
Ill the first type, agitation is entirely produced by 
mechanical stirrers, the pulp travelling from one 
section (spitzkasten) to anotlier and the froth being 
collected from the surface. Concentrate is taken 
from the first few splizkasten, the remainder yield- 
ing ” middling,” which may be returned to the head 
of the machine. In the second class, in addition 
to mechanical agitation, air under pressure Is 
admitted to the pulp conduits and aids in lifting the 
mineral matter. The top of the agitating compart- 
ment is closed, and the current of air n.sslsts in the 
removal of the froth. In one type of machine no 
partitions are used; the frotli collects over the 
whole surface and flows off both sides into receivers. 
Pneumatic frothing depends wholly on emulsifica- 
tion by air, which may start in the tube mill or in 
the mixer. The agitating chamber Is usually fitted 
vdth a porous bottom through which air at about 
6 lb. pressure Is forced, a uniform water level being 
maintained throughout the operation. Cells may 


be worked either In series or In parallel, though 
when working on a heavily mineralised ore, the 
series arrangement is advantageous. The Oolc- 
Bergmaii machine is fitted with a grate through 
which air for emulsification is forced, this form of 
distributor replacing the carborundum porous 
medium of another type. The tailings in the first 
chamber fall through the grate Into a chamber 
underneath, from whlcli they are forced through a 
“ goo.se-neck ” pipe into the second chamber, and 
finally the tailings are ejected from the conipart- 
nieiit underneath the last emulsifying compartment. 
'The cells are of rectangular sha[)e, and the froth 
from each cell overflows on four sides into a common 
launder. The ” Inspiration ” flotation machine is 
divided into two compartments, each 24 ft. by 
8 fl, 0 in. Eacli compartment is subdivided Into 
eiglit sections, from each of which the frotli over- 
flows into a side-launder, tiie tailings pas.siug under 
(h(5 dividing bafile-plate from one section to the 
next. Although considerable attention has beiui 
gi\’eii recently to gravity flotation macliines, the 
general success of this type is doubtful on account 
of insufficient agitation. When the froth is pro- 
duced mechanically it carries a heavier charge of 
mineral than when j)roduced by atomised nlr, and 
persists for a considerable time. The difference 
Vietwoen ftie two froths apiiarently consi.st8 in the* 
percentages of air and moisture, as comr)ared with 
the amount of solids. Pneumatic aeration gives a 
slightly better separation on the finer slimes and 
requires less power and labour tlian mechanical 
machines. — C. A. K. 


Estimation of mcrcurif. Pifia de Rubles. *Vcc XXllI. 


1‘ATENTS. 

aS7cc/; Furnace for the heat-treatment of . 

W. R. Bennett, Elmwood, Conn., IJ.S.A. Eng. 
Pat. 118,508, 18.II.IS. (Appl. 10,025/18.) Int. 
Conv., 10.8.17. 

Three siiperlmi)osed chambers, preferably of 
(*ylindrical shape, are lieated by the products of 
combustion of fuel gas or oil, burning in a com- 
bustion chamlx*r which forms the bottom section 
of the furnace. The hot gases travel through the 
two lower ciiarabcrs, but the uppermost cliamber, 
which is ust*d for the final tempering of the metal, 
is heated only by heat conducted through the metal 
base of the section. A narrow space may be left 
lietween the second and third chambers, througli 
wlilch air may be draw'n In order to regulate tin; 
temperature in the tempering chamlxir.— C. A. K. 

Furnaces for annealing or heat-treatiny. W. N. 
Best, Brooklyn, N.Y. U.S, Pat. 1,281,481), 
15.10.18. Appl., 14.0.18. 

A CENTRAL furnace chamber has passageways on 
both sides, along wliich flames are delivered from 
two burners fixed at opposite ends. The passage- 
ways communicate with the furnace clinmb(*r by 
a series of ports in the dividing walls; the ports 
are graduated in size, the largest opening being 
adjacent to the burner mouth. The flue gases 
leave through openings in the bed of the furnace 
and are conducted through a central flue extending 
lengthwise under the furnace bottom.— C. A. K. 

Malleable iron castings; Production of . F. 

Perry, and Industrial Inventions, Ltd., Tipton. 
Eng. Pat. 121,074, 2G.4.18. (Appl. 7049/18.) 

The metal casting is heated in a current of Mond, 
blast-furnace, or other gas, in which carbon 
dioxide# which is capable of removing carbon from 
iron, is associated with hydrogen, the latter pre- 
venting oxidation of the iron. The presence of 
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such a proportion of carbon monoxide as to prevent 
the reduction of the carbon dioxide at the working 
temperature, is preferred, and the gas should be 
purified from sulphur and hydrocarbons. “ White- 
heart ” castings are produced at a temperature 
between 800° C. and 950” 0., a steady current of 
ps being passed until the desired degree of car- 
burisjition is effected; for “black-heart” castings 
a lower temperature (700° C.— 800° 0.) is preferred, 
with only sufficient gas to prevent the ingress 
of extraneous air or flue gas. The treated 
metal should be cooled in an atmosphere of the 
gas used. The sulphur content of iron is n'duced 
if the annealing temiK^rature is above 850° C. 

-0. A. K. 


Oomentt'ation of ores [by flotation]; Apparatus for 

the . Minerals Separation, Ltd., Assignees 

of Minerals Separation and iJe Ilavay’s Urocesses 
Australia Proprietary, Ltd., Mell)ourne. Eng. 
Pat. 112,019, 4.12.17. (Appl. 17,973/17.) Int. 
Conv., 5.12.1(). 

In a modification of Eng. Pat. 10, GOO of 1915 
(this J., 1910, 930) the flow of pulp from one section 
of the flotation apparatus to a section at a lower 
level is controiled by an “equalising feed box,” 
a constant level Ixdng maintained by means of an 
adjustable overflow plate. An Inclined baffle is 
ari-anged in the separating chamb(‘r to divert the 
froth towards the higher exit. Air is admitted 
to the discharge pipes connecting the overflow out- 
let of one box with a box lower in the series by 
inlets in the pipe, in conjunction with an Injector 
nozzle.— C. A. K. 


Plating [tinning] sheet metal; Process and machine 

for . C. C. Roberts, Ansonla, Conn., U'.S.A. 

Eng. Pat. 112,125, 20.11.17. (Appl. 17,452/17.) 
Int. Conv., 10.12.10. 

Sheet metal after being passed through cleaning 
rolls, and pref('rably between heating rolls, prior 
to entering the tinning bath, is drawn under a 
guide-shoe (or a rotary guide-drum) immersed in 
the molten coating metal. If it is required to coat 
the sheet on one side only, clam{)ing collars oixjrnte 
on the edge of the sheet and pnwent the liquid 
metal penetrating betw'een the guide-shoe and the 
metiil sheet. The concave face of the guide-shoe 
is heated by a burner in order to Increase the 
temi)erature of that portion of tlie sheet metal in 
contact with the liquid coating metal.— C. A. K. 


Platinum and similar metals; Process for the ea*- 

traction of from their sands and ores. II 

Thayer, Philadelphia, Pa. U.S. Pats, (a) 1,281,878 
and (n) 3,281,879. 15.10.18. Appl., 5.3.18 and 
1.9.17. 

(a) For the recovtuy of platinum and allied metals 
from granular silicious ore, an alkaline solution 
is caus(‘d to diffuse through the mass, and the 
metal is “ volal.illsed ” by heating the wetted 
charge in a closed receptacle, (b) Heated chlorine 
gas is conducted tl) rough a mass of the m(qal- 
bearlng sand, and Hie gas current is then passed 
through a solvent for the compound formed. Tin* 
residue is leached to remove any unvolatillsed 
compound of th(i meial, and the metal is subse- 
quently recovered from Hie solutions obtained. 

-C. A. K. 

Alloy; Noble metal . G. II. Diifoiir, Oak Park, 

111., .\ssignor to xMarsball Field and Co., Chicago. 
111. U.S. Pat. 1,282,055, 22.10.18. Appl., 15.4.18. 

An alloy liaving a ptu-maiicnt a]>pearam.*e similar 
to that of platinum, is composed of about 74% of 
gold, 21-5% of palladium, and 45% of platinum. 

— R. N. 

Copper ore.s; Proe('ss of leaching . A. W. 

Ilaha, El l‘aso, Tex. TJ.J8. Pat. 1,282,415, 22.10.18. 
Appl., 9.1.15. 

An acid leaching solution is i)assed through a scries 
of tanks containing on‘ until it h(‘comes neutral, 
and is then passial through a fresh cliarge of on?, 
wlierel)y ferric iron is pn'ci pita ted. The solution 
thus freed from ferric iron is acidified, electrolysed, 
and returned to tlu‘ tanks. The first tank of the 
I serie.s Is cut out at; intervals, and a tank with 
I fresli ore added at tin* oih(*r end of the stories. 

I -T. St. 

Metals; Process of and apparatus for exiraeting 

from ores. F. L. Antisell, Perth Amhoy, 

N..T. U.8. Pat. 1,282,521, 22.10.18. Appl., 7.1.15. 

Metalliferou.s 'materials {e.g., copper ores) are 
leached with a solution saturated with tke impuri- 
ties present in tlie maUudal but capable of dis- 
solving the metal to lx.* recovered. A portion of 
tlie solution saturated after contact with the ore 
Is electrolysed, and the metal recovered, the elec- 
trolysed .solution being transferred to the leaching 
system again, thus completing a cycle. — C. A. K. 

Apparatus for precipitation. U.S. Pat. 1,281,443. 
aS'cc I. 


Welding; Method of electric . T. E. Murray, 

jiin., Brooklyn, N.Y. U.S. Pats, (a) 1,281,030 
and (B) 1,281,037, 15.10.18. Appl., fl.2.18. 

(a) Two dift’erent metals to lie welded are sub- 
jected to a current of extremely high amperage 
for a very brief space of time, thereby producing 
molecular dissociation at each of the opi)oslng faces 
of the bodies of metal “ and an intermingling of 
the dissociated molecules, whereby said bodies are 
caused to form an integral body without solution 
of continuity, a part of said body being composed 
of a mixture or alloy of the materials of the two 
original bodies.” (b) In electrically welding two 
bodies, with a contact area of which the length is 
greater than the width, the bodies arc subjected 
to a high am]>erage current of brief duration, thus 
forming a body of a strength equal to that of an 
unwelded body of like material and dimensions; 
the amperage of the current Is greater than that 
necessary to accomplish the same result in welding 
two bodies of Identical material, when the length 
and width of thfe coni^ct area are espial.— B. N. 


Steel melting and other furnaces; Oas and air 

reversing valves for . E. J. W. Richards, 

Glasgow’, and W. Kane, Port Talbot. Eng. Pat. 
121,310, 3.12.17. (Appl. 17,843/17.) 


Copper ores; Treatment of . A. A. Lockwood, 

Forest Hill. U.S. Pat. 1,282,892, 29.10.18. Appl., 
20.1.17. 

See Eng. Pat. 105,772 of 1910; this J., 1917, 054. 

Zinc; Electrolytic recovery of . G. H. Cleven- 

ger, I'alo Alto, Cal., Assignor to 11. W. Gepp, 
Melbourne, Victoria. U.S. Pat. 1,283,0<8, 29.10. 18» 
Appl., 7.5.17. 

See Eng. Pat. 115,847 of 1918; this J., 1918, 669 a. 

Gold and silver; Obtainment of from their 

ores, A. A. Lockwood, Forest HllL U.S. Pat. 
1,283,236, 29.10.18. Appl., 8.3.18. 

See Eng. Pat. 112,876 of 1917; this J., 1918, 154 a. 
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XI.--ELECTRO.CHEMISTRy. 

r.VTKNTH. 

Dcpolarlscr; Electric hattery . M. E. Holmes, 

Liikewood, Oliio, Assignor to National Carbon Co., 
Inc. U.8. Pat. 1,2S1,;{72, 15.10.18. Appl, 21.2.18. 
A DKi’OLARiSEii foi* primary bat.t(‘rics is composed 
of molylKieniim trioxidc combined with a basic 
oxide, amnjonlum phospIiomolybdate.~B. N. 

[EU'Ciric] battery ft aids; Eeeniwry of . 8*. II. 

Shell), Assij?iioi' to II. and II. C. Froehlinj;:, Rich- 
mond, Va. U.S. Pal. 1,281,857, 15.10.18. Appl., 
30.11.17. 

The used alkaline electrolyte of primary batteries 
is maintaiiK'd (luiescent in a drum iintH the oils 
liave risen to the surface. The tinid I.s then run 
from the bottom of the drum into a n'ceiver, and 
subj(‘(.‘ted to the action of an el(‘ctric current to 
separate the zinc.—P, N. 

Electric baiter y. R. W. Erwin, Fremont, Ohio, 

Assitrnor to National Carbon (’o., Inc. U.S. Pat. 
1,282,057, 22.10.18. Ai)pl., 30.11.15. 

A NEOATivE element, for a primary battery with 
alkaline electrolyte, i.s composed of a mixture of 
copper oxide and sulphur. - it. N. 

[Eleetrie] farvnee. E. F. (tollins, Schenectady, 
N.Y., Assi?,nior to General EIt‘Ctric (V). U.S. Pat. 
1,281,521, 15.10.18. A])])!., 10.11.17. 

The furnace comi>ris(‘s a Jmml>er of suiMuainpos(‘d 
sections, each of w!i1eh is compo.stal of a wall of 
refractory material, witliin a metal casin^^, and 
inner and outer frameworks, the outer ojie support- 
ing th(‘ furnact' sfructui'e. The inner oik' is formed 
of tl(‘ I’ods, counecl(‘d to annular metal end plates, 
and supports for ('l(‘ctrie lieaters ari' attached to 
the tie rods, sp.aced from the inmu* wall of tlie 
furnace. Tlie inm>r framework in each section is 
relatively inovai)le with ix'speet to the outer sup- 
porting framework, and the clearance space 
peimiits longitudinal adjust immts du(‘ to the 
thermal expansion and contraction of the inner 
framework. The resistance heaters, mounted on 
the supports, are sui)|»liGd with current by con- 
ductors passing through the wall.— U. N. 


Eleetrie ftirnaces; Me(‘haiiisni for reyuhtliay the 

electrodes of . Y. F. Turner, Rotherham, 

and J. Walker, Shetlitdd. Eng. Pat. 121,409, 
0.3.18. (Appl. 3883/18.) 

Dehydrativf/ ejnulsimis. U.S. Pat. 1,281,952. Eee 1. 
Produebuj yas. I’.S. Pat. 1,282,115. ^ee Ha. 


Xn.-FATS ; OILS ; WAXES. 

(Jlycerol residues from Reiehert-Meissl ■ determina- 
tions: Utilisation \reeorery] of . A. E. 

Parkes. Analyst, 15)18, 43, 108 - 109. 

The residues in the distillation tlask are collected, 
solid fatty acids are separated, the liciui<I Is 
neutralised with solid calcium hydroxide, boiled, 
filtered, the filtrate concentrated to one-half of its 
volume, and 50% sodium hydroxide solution added 
to bring the alkalinity of the solution to tin* desired 
strength for subsequent use. Duplicate deter- 
minations with this rcK^overed glycerol-sodium 
hydroxide and with fresh gl 3 "cerol-sodium 
hydroxide gave identical results.— W. P. S. 


Salmon oil. Bailey and Johnson. See XIXa. 


Patents. 

Catalyst [for hydroyenatiny oils]. A. Schwarc- 
man, Assignor to Kellogg IToducts, Inc., Buffalo, 
N.Y. U.S. Pats. (A) 1,282,290 and (a) 3,282,207, 
22.10.18. Appl., 7.5.18. 

A CATALYST for hardening oils consists of (a) finely 
ground roasted quartz and fullers’ earth or 
(a) poreless amorphous native silica of a tinem^ss 
between 300- and 400-inesh (such as occurs in 
asbe.stos deposits), impregnated witii finely divided 
.reduced or eolloidal Tiickel.— W. 11. C. 


Oily materials; Process of purlfybuf . Superior 

Oil and Process Co., and W. P. Selinck, Port- 
land, Oreg., U.S.A, Eng Pat. 120,820, 31.12.17. 
(Api)l. 10,305/17.) 

Skk U.S. Pat. 1,200,072 of 1918; this J., 1918, 312 a. 

Soaps and cleansiny ayents for use in laundries. 
Eseejay (’o., CiiK'immti, Ohio, Assignees of M. 
Si)azi(‘r, Los Angeles, Cal., U.S.A. Eng. Pat. 
313,080, 3.12.17. (Apf)!. 17,880/17.) Int. Conv., 
27.1.17. 

See U.S. Pats. 1.241,043 and 1,241,044 of 1917; this 
J., 1917, 1185, 


XIII.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Oil rarnishes; Determination of ndalile thin- 

ners'^ in . A. d(‘ Waele. Analyst, 1918, 48, 

408. 

The lEse of a mixture of ixmzene, 3, and alcohol. 
1 part, is recon imejuled in place of the acetone 
(uni)loyed for the removal of water in the sb^am 
distillation process di'sciihcd j)reviously (this J., 
1917, 003). Twenty c.c. of tlu' l)enz(‘ne-alcohol 
mixture Is snnicimit to lemove all the water from 
the most gummy lesidues.— W. P. S. 

(luaiaenm re.’^in. Scliroeler .and ol tiers. See XX. 


Patents. 

Paint or varnish; Manufacture, of [from pitch]. 

F. W. Sperr, jun., Oakmont, and M. Darrin, 
Wiikin.shurg, Pa., U.S.A. Eng. Pat. 118,075). 
14.12.17. (Appl. 18,(;i5)/17.) Int. Conv., 10.8.17. 
A I'AiNT or varnish is obtaiiK'd by dissolving hot 
coal-tar or water-ga.s-tar pitcii in a .suitable solviuit 
cont, Mining comiiounds of tli<^ coumarone-indeiu' 
group, e.y. “.solvent naphtha.’’ Tlie coinnarone- 
indene luoducts may be polymerised iM'fore, slinnl- 
taiK'oiisly wMth, or after dissolving the pitch by 
blow ing in steam or air at 100° C. or employing a 
sultaide cataly.st, e.y. aluminium chloride. Other 
paint materials such as thlnners, pigments, driers, 
(‘tc., may he added to the composition. — A. de W. 

Printers' inks and colon riny -matter and procedure 
irhercby the same arc producible. L. E. Barton, 
Niagara Falls, N.Y., and H. A. Gardner, Wash- 
ington, D.C., Assignors to The Titanium Alloy 
Maimbicturing Co., New York. U.S. Pat. 
1,283,455, 5.11.1S. Appl., 28.11.17. 

A coLOuniNG matter suitable for printing-inks con- 
si.sts of pigment, organic colouring-matter, and 
titanic oxide coalesced with sulphate particles. 

—A. de W. 
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Paraphenylenedlaniine substance and process 
i'clating thereto. T. A. Edison, West Orange, 
N.J. U.S. Pat. 1,283,706, 6.11.18. Appl., 2.10.16. 

j^-PiiENYLENEDiAMiNE Is added to llic usiial ingre- 
illents which react on heating to form a liardened 
idionolie condensation product.— A. de W. 


XV.-LEATHER ; BONE; HORN; GLUE. 

Tannin and similar substances ; Synthesis of . 

V. E. Fischer and M. Bergmann. Ber., 1918, 

61, 1760—1804. 

PiiEviorjs attempts to prepare ptmtadigalloylglucost* 
(tliis .1., 1912, 50;j, lOl.’i; 19Pi, 500; 1015, 672) did 
not lead to the desired result owing to tlie un- 
fa vourable properties of tlie carbometho-\y-com- 
pounds. Recently, hovvev(n', it has been found 
possible to i)repare tlie penta-acetyl derivatives of 
m- and p-(iigallic acids and the corresponding 
chlorides in the crystallines state (Fischer, ]»erg- 
mann, and liipschitz, Ber., 1918, 61, 45); from 
these, the penta- (penta-acetyldigalloyl)-ghi(os(‘s 
have now been prepared which, when hydrolysed 
by sodium acetate in aqueous acetone solution, 
yield the corresponding pent iidigal toy Iglucoses. 
Penta- (w-diga Hoy l)-/3-glucose is stiown to be 
remarkably similar to Chinese tannin both in 
chemical and physical inoperlles and in its siM‘citic 
rotation in organic? media; tlie only point of differ- 
ence notcMl is in th(‘ si>ecitic rotation in aquc'ous 
solution. Since, however, the solulions are 
cmlloldal in idiarac.’U'r and tiieir optic-al activity is 
Iviiown to b(' gtvatly iuflucmcc d by sni.ill fac-tors, 
the authors do not consider the dis(*re]>ancy to l?f‘ 
necH'ssarily fundamental. The clicmistry of the 
pentagaltoylglucoses has benm furtluM’ studied (com- 
pare Flschin’ and Freudenberg, this .1., 191.5, 
672) and. Mirongh tlie triacetylgalloyl derivatives, 
it has now been found imssiblc* to isolate producMs 
which consist almost uniformly of tlic‘ iieiitagalloyl 
derivatives of a- and /l-glncose respocllvely. 
2.o.r).6 T(‘tra-acetylglucose rcaulily conden.ses witli 
acyl clilorides in tli(‘ iiresenci* of quinoline and, on 
siibscHpient rmnoval of the acetyl groups, 1-acyI- 
glncoses are obtained, tiiese being the first inono- 
aeyl-glucoses to wiiicli a definite structure can bc' 
assigni'd. The reaction lias been studied in tlie 
cas(.‘s of benzoyl, ac'c'lylsalicoyl, and, more' particu- 
larly, ti’iacc'tylgalloyl chlorides. From Die 1-tri- 
acetylgalloyl-tetra-acc'tylglucose prodnec^d in Die 
latter instance', l-galloyl-,^-glncose, 

I 0 1 

(H0),,C.!H.2.C0 O.CII.[Cn(OH)lj.0H.CH(Oll).CHa()H 
was obtained by cautions liydrolysis and proved to 
be identical in all respc'cts with Die ghu^ogalliu 
isolated by (Dlson (Bull. Acad. roy. med. Belg., 
J902, [4], 16, 827) from Chinese rliubarb. (See 
also .T. Cliem Soc., Feb., 1919.)— H. W. 


ft-dlucosidopallic acid; Structure of . K. 

Fischer and M. Bergmann. Ber.. 1918. 61, 

1804—1808. 

Tjie work of Fischer and Strauss (Ibis .1., 1903,99) 
lias led to tlie supiiositioii that /i-glueosidogallic 
acid contains the sugar residue* altacbc'd to the 
p-bydroxyl group of gallic acid; this liyiioDit'sis is 
now confirmed by its eonversioii into ghieosyriiigic 
acid (Mauthner, J. prakt. Chem., 1910, 82, 271). 
The latter acid melts at about 225° C. (deoomp.) 
when moderately rapidly heateil and has [a]„** = 
-18*18° (as soillum salt) In aqueous solution. (Com- 
pare j; Chem. Soc., Feb., 1919.)--H. W, 


XVI.-SOILS; FERHUSERS. 

Lime; Determination of the value of uyncultural 

. S. D. Conner. J. Ind. Eng. Cliem., 1918 

10, 99G— 999. 

Results of pot-culture exix^riments showed that 
Die value of agricultural lime was proportional to 
its acid-iieiitra Using power, rather than to Its con- 
tent of calcium oxide, magnesium oxide, or carbon 
dioxide*. Tile neutralising power is determined by 
boiling 1 grin, of the powdered sample willi 6 e.c. 
of 4;V hydrochloric acid and 75 c.c. of water, for 
15 mins., ami titrating Dio excess of acid with a 72 
sodium hydroxide solution, using phenolphthalein 
as indicator. Iffie results are expressed in terms of 
per cent, tif calcium earlxmate; some niagnesltos 
and dolomites show a calcium carboiiati' equivalent 
of over 100';;,.— W. V. S. 


Potash [//i f('ililiscrs\; Sources nf error ineUlent 
to the Lindo-dladding method for the determina- 
tion o/ . T. E. Keitt and II. E. Shiver. J. 
Tnd. Eng. Chem., 1918, 10, 994—996. 

Ix Die Lindo-Gladding method errors are intro- 
duced dm* to the bulk of Die precijiitate formed on 
addition of ammonia and ammonium oxalate, and 
to occlusion of iiotasli In Die i»recipltate; the two 
errors are partially conqiensating. The occluded 
potasli cannot lx* ('xlraclt'd by washing Die pre- 
cipitate with hot water, but may be separated to 
a certain exD'Ut by dissolving Die precipitate In 
Iiydroctilorie acid, diliiling Die solution, and re- 
lirecipilating wilii aiiimonia and ammonium 
oxalati*. BoDi iron and caicinm pliospliates, when 
precipitated wiDi ammonia, occlude potash, and 
Di(* occlusion is gri'ak'r nvIh'u Die two are present 
togi'Du*!*.- - W. P. S. 


Ca talase and o.indase con ten I of seeds in relation 

to their dormancu. age, vitality, and respiration. 

W. Croeki'u and G. 'P. Harrington. J. Agric. 

Res., 1018, 15, 137—171. 

'The catalase activity of sei'ds may bo measured by 
determining the volume of oxygi'ii lilierated from 
an excess of liydrogen iH‘roxide solution, provided 
that Die solution is first made neutral to plieiiol- 
rffithaleln by the addition of A/IO sodium 
hydroxide. Various factors were fouud to affect 
tile catalase activity of seeds. Thus, excessive 
jailverisation of the seeds, storing the powdered 
seeds in a desiccator, or drying .seeds which had 
been ill a germiiiator ledueiHl their catalasi^ 
activity. In Die case of wheat Die catalase activity 
of the emliryo was found to lx? 28 — 29 times that 
of the (‘iido.sperrn, Dils relation iKung paralleled by 
Die oxidase activity and respiration. Immature 
seeds of .Tolinsoii or Sudan grass sliowi'd a much 
greater catalase action than mature seeds, but tin* 
relative oxidase action differed with these two 
grass(‘s. 'Phe iffiysiologleally inactive organs 
(sterile flori'ts and caryopsis scales) sliowed only 
a small fraction of Die catalase activity of tin* 
caryopses, wliereas the o.xidases were as active in 
tlie non-living as in Die living organs. Retention 
in a germinalor, not furnishing conditions suitable 
for germination, gn'ally r(‘dneed tin* catalase 
activity and the n'splnitory infen.sity of .Tohnson 
grass seeds. Die effect on tlu' oxidase activity being 
in Die same dirc*cDon but imicli less marked. 
In dry peacli swds Die ojdimnm temperature for 
after-riiK'iiiiig is appari'iiDy the optimum for 
catalase increase, whereas oxidasi^ activity de- 
creasi's wltli after-rlpeniiig, although autocolora- 
tlon of the ground seed mass on exposure to air 
increases. During germination of grass seeds the 
cntnla.se activity and respiratory intensity rise 
rapidly,, but there Is no rise In oxidase activity. 
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In certain seeds, such as those of Johnson grass, 
there Is a close correlation between catalase 
activity and respiratory intensity but no correlation 
between these two factors and the vitality of the 
seeds or the vigour of the resulting seedlings. A 
general survey of the results indicates that no 
general conclusions can be drawn as to the catalase 
behaviour In all seeds, but it seems evident that 
seeds can be s(*parated into several physiological 
types, for each of which more or less general con- 
clusions can drawn. Catalase activity of sek'ds 
seems to parallel physiological behaviour much 
more generally than does oxidase activity.— W. O. 

Potash in Nehraska. Lllteras. Kcc VII. 


Waste ivater from sugar recovery. Skiidrnu. 
See XVII. 

Effect of hydrocyanic acid on Uirva\ Sa.sscer and 
Sanford. See XlXa. 


Patents. 

Phosphates; Treatment of . E. C. Soper, 

Chattanooga, Tenn., Assignor to Armour Fm*- 
tilizer Works. Chicago, III. II.S. Pat. 1, 281,(181, 
16.10.18. Appl., 19.12.ia. 

An insoluble phosphate is converted into a citrate- 
soluble form by mixing it with water and an alkali 
salt to form a semi-fluid mass. This is made to 
flow in a thin layer on to a highly heated surface 
whereby it is quickly deprived of moisture and 
given a porous form. The porous material is 
calcined.— J. II. J. 


Fertiliser; Process of making phospho-potassic . 

A. F. Delacourt, Assignor to Soc. Anon. Italiana 
Gio, Ansa Ido and Co,, Genoa, Italy. U.S. Pat. 
1,282,385, 22.10.18. Appl., 5.0.18. 

TiucALauM phosphate, a silicate rock containipg 
iwtash, and free silica are heated together to 
1000°— 1100° C.— J. H. J. 


Superphosphate; Process for disintegrating and 

storing . J. LUtjens and W. Ludewlg, 

Hanover. Ger Pat. 308,019, 15.2.17. 

The material coming from the reaction chamber 
is powdered by a movable disintegrating device, 
which is caused to travel while in oiKiration, so 
that the ground phosphate is uniformly distributed 
in a thin layer over a large storage area. This 
layer cools rapidly, so that, if after 12 — 24 hours, 
another charge of powdered suiierphosphate is 
spread on the top of it, there is no danger of the 
first charge caking together.— J. F. B. 

Stable manure and fluids: Process for increasing 

the fertiliser value of . A. Stutzer, Godes- 

berg. Ger. Pat. 308,058, 25.12.17. 

Calctum chloride, preferably in the form of a 
solution, la spread about in the stables, in the 
floor-channels and on the manure, in the proportion 
of about 25 parts of dry calcium chloride to 1000 
of stable fluids. The ammonium carbonate which 
is formed by the decomposition of the urea is 
thereby converted into ammonium chloride and 
losses of volatile ammonia are avoided. — J. F. B. 

Fertilisers; Manufacture of . Badlsche Anllin 

und Soda Fabrlk. Ger. Pat. 308,059, 30.1.17. 

Urea is mixed with superphosphates and at the 
game time or subsequently an earthy, sandy, or 
carbonaceous material is added. The finely 


powdered mixture is thus presejrved in a pulveru* 
lent condition suitable for spreading, owing to the 
abibrptlon of excess moisture and the fixation of 
the acld.-J. F. B. 

Calcium cyanamidc. U.S. Pat. 1,282,381. See VII. 


XVII.-SUGARS; STARCHES; GUMS. 

t^ugar; i^ceding method of graining . H.* B. 

Zltkowski. Ainer. Inst. <31iem. Eng., June, 1918. 

J. Ind. Eng. Chem., 1918, 10, 992—994. 

The method at present used for producing “ granu- 
lated” crystals is as follows :— The syrup is con- 
centrated in vacuo under the usual conditions until 
it is slightly supersiiturated; at this point a quan- 
tity of sugar dust or powdered sugar, varying 
from 05 qt. to 2 qls. per 1000 ciib. ft. of vacuum 
pan capacity, is introduced by aspiration. The 
syrup la then boiled vigorously for some minutes and 
the evaporation is continued until that density is 
reached usually obtained by the older melhods of 
” graining.” From this point the ordinary pro- 
cedure is followed. The essential diHerence 
between the two methods is tliat in the older 
process the cryslallislng nuckii are formed by 
highly supersaturating the solution, whilst in the 
new process they are introduced ready made. 
The sugar powder used should pass a 100-mesh 
sieve.— W. P. S. 

Rafjinose; Influence of on the determination 

of sucrose in beet 77ioJosses by different methods. 

[Determination of I'affmose.] II. Pellet. Bull. 

Assoc. Chim. Suer., 1917, 35, 10—30, IOC — 115. 

(See also this J., 1917, 153, 035.) 

After pointing out sources of error in earlier 
methods of determining raffinosts the author gives 
full working details of procedure for applying 
Hudson and Harding’s method (this J., 1915,1005) 
to l)eet molasses. A sacchari metric normal solution 
(2 or 3 litres) of the molasses is made, with sufficient 
basic lead acetate for clarllicatlon, and filtered. 
The lead is precipitated from an aliquot part of 
the filtrate by addition of a solution of sulphurous 
acid of sp. gr. 10.38—1 040; usually 10 c.c. per 
100 c.c. of molasses solution is sufficient. The 
filtered liquid is completely neutralised with 
powdered calcium carbonate and again filtered. 
The liquid tlins ))repared may ho. subjected to 
the action of the two yeasts in various ways, but 
the author prefers to take eight portions of 100 c.c. 
each in eight separate fla.sks. Four of these, and 
an additional one containing only 100 c.c. of water, 
are treated each with 10 c.c. of top-ferraentatlon 
yeast susi)onsion, and the other four, besides 
an additional one containing 100 c.c. of water, 
are treated with 10 c.c. of bottom-fermentatloit 
yeast HU8i)ension. To prepare the top-fennen- 
tatlon yeast, 100 grms. of pressed bakers’ yeast 
is ground in n mortar with 6-0 grms. of 
powdered sfxlium salicylate until it forms a 
homogeneous paste. This paste (which can be 
kept indefinitely), mixed with an equal volume 
of water, constitutes the suspension referred to 
above, and a similar one* is prepared from 
bottom-fermentation beer yeast in the same way. 
After addition of 2 drops of glacial acetic acid to 
each of the ten flasks, those are closed and kept 
either at the ordinary temperature or in a bath at 
55° 0. To ascertain the rotations finally attained 
In presence of the top- and bottom-fermentation 
yeasts respectively, the four flasks of each series 
are withdrawn for polarisation, one by one, after 
successive periods of 2 “hours or 24 hours, accord- 
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ing as the inversions are carried out at 56® 0. or 
at tlie ordinary temperature. When the practical 
Identity of two consecutive readings shows that the 
lintil rotation has been attained, the .latter is 
cori*ected for the rotation of the corresponding 
yeast extract in the fifth flask. In polarising the 
contents of a flask, 50 c.c. of the liquid Is treated 
with 1 c.c. of 30% normal lead acetate solution, 
made up to 100 c.c., shaken with 2 grms. of a 
mixture of decolorising charcoal and kieselguhr, and 
filtered, all readings being taken in a jacketed 
tu]^ at the same temperature. With a polarimeter 
based on a normal weight of 20 grms., and a 
200 mni. tube, a difference of 1® Ventzke between 
the final corrected rotations in presence of the 
top- and bottom-fermentation yeasts respectively 
indicates 0-361 grm. of anhydrous raffinose per 
100 c.c of the liquid. The method gave correcl; 
results with an artificial mixture of sucrose and 
raffinose; it indicated the presence of 08— T5% of 
rafllhose in samples of beet molasses, and' the 
absence of raffinose in cane molasses. With raw 
beet sugars and beet molasses the method, usually 
but not invariably, gives higher results than that 
based on the Clerget process. — .T. H, I;. 


Horse‘0h€9tnut$;i UtUisaiion of — • [for prepara- 
tion of starch, etc.]. A.*Heiduschka. Pharm. 
Zentralh., 1918, 69 , 291—203: 

Maceration before or after fermentation, or after 
treatment with sodium carbonate solution, presented 
mechanical difficulties in the separation of stftrch 
from horse-chestnuts, but the following method 
was found to be practicable. The air-dried meal 
(containing about 91% of dry substance) is made 
into a paste with 1% sodium sulphite solution and, 
after an hour or so, the paste is mixed with water, 
and the starch washed through a fine sieve. The 
yield is about 40% of starch. The wash-water con- 
tains dextrins, dextrose, proteins, oils, etc., and 
may be utilised in the distillery, or mixed with the 
insoluble portion of the chestnuts, or with other 
foodstuffs, and used as a fodder.— W. P. S. 


Tannin and shnilar snhsianccs. Fischer and Berg- 
mann. See XV. 


Fumaric acid fermentalion. Wehmer. See XVIIT. 


Determining laetofie. Hlldt. Sec X1X.\. 


Cane molasses; Composition of . H. Pellet. 

Bull. Assoc. Chim. Suer., 1917, 38, 118—129. 

A CRfriCAL discussion of the data furnished by 
commonly employed methods of analysing cane 
molasses, and suggestions (largely based on the 
author’s own work, see this J., 1901, 764; 1914, 3.6; 
1917, 407) for greater accuracy and for a more 
complete analysis involving the separate return of 
sucrose, dextrose, hcvulose, glutose, and mannose. 

- J. H. L. 

Molasses; Separation of sugar from hy the 

saccharate process, C. J. Leonis. 8ugar, 1918, 
20, 15-17, 60-67. 

In extracting the sugar remainlug in the final 
molasses obtained in beet factories in the United 
States, it is the practice to dilute the product 
with wash-water to a suitable sucrose content, and 
add milk of lime at 36® Brlx at tlie rate of 18 parts 
of cal<^ium oxide i)er 100 of sucrose present, that 
is, sufficient to form the mono- and some di- 
saccharato. To precipitate the insoluble tri- 
.saccharatt*, powdered lime is then gradually added 
in a co(^ler at 12® — 13® C. (preferably under 
pressure), taking care not to allow the temperature 
to rise above 14® C. ; the addition is stopped when 
the density of the filtered solution corresponds to 
0 5®Brix. The liquor is passed into a flltcr-pres.s ; 
the cake is washed with water containing a little 
milk of lime, discharged from the presses, diluted 
with a little “ swe^t- water,” and finally sent to 
Jthe carbonatators, where the saccharate is decom- 
posed, the recovered sugar l>eing united with that 
in the joilce undergoing clarification.— ,1. P. O, 


Waste water; Utilisation of the resulting 

from the saccharate process of recovering sugar 
from molasses. A. W. Skudma. Sugar, 1918, 
20, 225-221. 

Waste water from the sticcharate cake in the 
recovery of sugar from final beet molasses (see 
preceding abstract) contains about 0-5% of potash 
and 0-1% of nitrogen. Up to 1400 tons of this waste 
water may be produced dally, and it is now the 
custom at one of the Colorado factories to pump 
It during the campaign over the autumn-ploughed 
land, and to follow this application with a beet 
crop. Appreciable Increases in tlie beet tonnage 
and other crop yields have resulted.— J, P. O 


Patents. 

[Sugar heel;] F.itraction of juice from vegetable 

subsfanees [ ]. .T. I. Tliornycroft, Bembrldge, 

Isle of Wight. Bug. Pat. 120,448, 12.11.17. (Appl. 
10,587/17.) 

An apparatus for continuous counter-current 
diffusion, particularly adapted to beet sugar ex- 
traction, consists of a tall cylindrical jacketed 
diffuser, having a conical lower portion connected 
with a vertical feed cylinder of smaller diameter 
below it. Fresh l)eet slit'es are introduced into the 
fml cylinder through a lateral valve pipe, and a 
piston movable vertically in the cylinder forces 
them upwards into tlie diffuser through a lift valve 
which normally closes the top of the cylinder. The 
exhausted slices are discharged from the top of 
the diffuser, where also I he water or fresh syrup 
enters. Th<» walls of the diffuser at its lower end 
are perforated, to enable the saturated juice to 
escap<^ into an annular casing whence it is dis- 
chai’ged tiirough valved pipes. A cylinder with 
idston, connected with these valved pipes, enables 
the juice to be forml back at intervals Into the 
diffuser to clear the perforations of obstructing 
matters, and may also serve to introduce juice Into 
the feed cylinder to displace, any air therein before 
the contents of the cylinder are discharged into the 
diffuser. The diffuser may be provided at one or 
more points, at different heights, with inlets for 
water or juice, and these may be associated with 
means for circulating water or juice transversely 
through tlie material in the diffuser; e.g. two 
casings covering perforated openings on opposite 
sides of tlie diffuser m.ay communicate externally 
through a rotary pump.— T. H. L. 


Carbon: Process of manufacturing ^(l<lo[orising 

, T. ITayashI, and Kwauto Sanso Kabu.^ikl 

Kaisha, ToJvyo, .Tapaii. Eng. I’at. 121,035, 11.2.18. 
(Appl. 2445/18.) 

Sawdust, chaff, or other vegetable organic matter, 
finely chopped and disintegratiHl, is soaked 'wiui a 
large quantity of a solution of raonocalcium pUos- 
nhate and afterwards sprinkled with a solution of 
ammonia. The materia 1 is dried and carbon!^ 
by roasting in a reverberatory furnace or muffle 
oven and the calcium pyrophosphate Is dissolved 
out of the charcoal produced by steeping In a 
solution of phosphoric add.— .T. F. B. 
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t^umarlo avid [; Production of by] fermentation 

♦/ sugar. 0. Webmer. Ber., 1018, fll, 1003—1668. 

Aspergillus fumaricus easily ferments relatively 
large quantities of sugar yielding fumaric acid and 
a little citric acid. Oxygen Is necessary and, for 
continuous fermentation, calcium carbonate. Thus 
by the fermentation of 20 grms. of sugar (20% 
solution) by 2-87 grms. (dry weight) of Aspergillus 
{umaHcus in presence of calcium carbonate, 15 grins, 
$t the latter is converted into about 33 grms. of 
calcium salts consisting chietly of the sparingly 
vsoluble normal calcium funiarate but containing 
also varying quantities of the easily soluble acid 
fumarate, about 4% of calcium citrate, and the 
calcium salt of another, unidentified acid. The 
sugar is fermented completely and 00—70% of it 
is converted into acids. The optimum temperature 
for the growth of the organism Is about 22° (\ and 
the maximum about 30° C,, but the formation of 
acid may take place above 30°C.— C. 8. 


invertase solutions^- SitHph: method of prciKiriog 

very active . H. Colin. Bull. Assoc. Chim. 

Suer., 1017, 35, 84-88. 

A susrEXsioN of yeast in water, e.g. 25 grms. in 
150 C.C., is left to undergo putrefaction. The 
Invertase activity of the liquid iuoreas{‘s from day 
to day and attains its maximum when the reaction 
has become acid to litmus but neutral to methyl 
orange and p-nitropheiiol. By liltcring at this 
stage, in pn'sence of kieselguhr, a clear extract may 
be obtained wliich, if treated with toluene and 
shaken from time (o time, will retain its activity 
for years. Bakers' yeast gives the palest and 
clearest extracts, thongli not the most active. 
Extracts prepared in this way will invert 20 times 
their volume of 5% sucrose solution in about an 
hour at 50° C., without themselves afl’ecting the 
optical rotation of the liquid. They do not produce 
any alcohol.— J. H. B. 

Sodium carbonate as antiseptic in the fermentation 
industries. Bettinger and Dclavallc. Bull. 
Assoc. Chim. Suer., 1017, 35, 135 — 130. 

Sodium carlK)nate solutions are largely emidoyed 
In distilleries for washing air used for rousing fer- 
mentations and stimulating the growth of sacchari- 
fying Mucors, where on account of the robust 
character of the organisms piTfectly sterile air is 
not essential. Experiments described showed that 
the germicidal power of sodium carbonate, even 
In 15—20% solutions, is very feeble, spores of 
certain organisms surviving 10 days’ contact with 
such solutions. For the sterilisation of air, there- 
fore, sodium carbonate solution is scarcely more 
effective as a washing agent than wa ter ^a lone 


Corozo or veyetohle ivory; Manufacture of alcohol 

from . G. Mezzadroli. Boll. (’him. Farm., 

1918, 57, 301-302. 

Thb seeds of Phytclephas macrocarpa, Palma dam, 
and other plants, known as corozo or vegetable 
ivory, contain a large amount of mannocellulose, 
which, when boiled with dilute mineral acids, is 
hydrolysed, with the formation of mannose. This 
sugar Is fermentable by the yeast of sak^, but the 
fermentation is too slow for industrial conditions. 
Much better results were obtained by means of 
selected wild yeasts occurring on fnilts from 
Perugia, the solutions of mannose derived from 
corozo being completely fermented by these. These 
yeasts also ferment sucrose, dextrose, and 
maltose. In practice the saccharification product. 


which should contain about 25% of total soUds, Is 
nearly neutrallaed, the acidity being left at 0*1%. 
and Is treated with 150 grms. of sodium phosphate 
and 50 to 100 grms. of ammonium sulphate per 
hi., and pitched with the yeast in the same way 
as In the fermentation of molasses. The fermenta- 
tion proceeds regularly and Is complete in 48 hours, 
and distillation of the fermented product yields 
4 to 6% of pure alcohol. Each 100 kilos, of corozo, 
or of the waste from the factories where buttons 
are made from the vegetable ivory, yields from 10 
to 15 litres of alcohol. The waste fragments from 
the Italian factories yield from 20 to 30% of 
mannose whoji hydrolysed with acids. Mould fungi 
of the tyix; of Mneor Rouxii will also effect the 
decomposition of the mannocellulose of waste 
vegetable Ivory, but a higher temperature and 
pressure and a longer time are required than when 
mineral acids are used.— C. A. M, 


Vtilising horse-chestnuts. Ileidiischka. aS'cc XVII. 


XIXa.-FOODS. 

Plour; Delcrmination of the moisture content of 

. F. T. Shutt and P. .T. Moloney. Trans. 

Roy. Soc. Canada, 1917-18, [iii], 11, 101—106. 

The low'er results obtained by heating flour to 
constant weight in an air oven at 100° C. as coiii- 
pare<i with those from drying in a vacuum oven 
at tlie same t(*mpcrature are not due to oxidation 
of tlie flour but rather to incomplete drying. 
Drying flour for 5 hours at 100° C. in a vacuum 
possesses the following advantages over drying in 
an air oven at the same temperature to constant 
w'eight:— (1) It gives results nearer the absolute 
moisture content of the flour; (2) duplicate analyses 
show^ a closer agreement, and (3) the results are 
obtained in a mucli shorter drying period. (Com- 
pare tins J., 1918, 2G3 t.)-J. F. S. 

Milli'; Hygienic control of . A. Verda and A. 

Kirehensteins. SchwTiz. Apoth.-Zeit., 1917, 55. 
t}05— 058. ()77— 1x81, (‘>89—092, 705—708. Z. angew. 
Chem., 1918, 31, Kef., 348. 

The Tromsdorf test is the only one which gives 
positive indications in the case of acute udder 
Inflammation. The sediment from the centrifuges 
should alw’ays be examined microscopically and 
bacteriologically. The detection of a large number 
of leucocytes and phagocytes calls for an inspection 
in the stalls, followed by a bacteriological examina- 
tion of the milk of the suspectc'd cows. All cows 
set aside for the production of milk for InfaMts and 
invalid.s must not only be injected with tuberculin, 
but the milk from each cow and, if necessary, from 
each individual teat should be tested biologically. 
It is essential that a maximum spc*cification bt‘ 
fixed for the numl>er of germs present- both In 
si)eeial milk and ordinary milk. The microscopie 
examination of the cenirifuge sediment affords an 
approximate estimation of the number of germs in 
the milk.-.T. F. B. 


Milk; Behaviour of various substances as preserva- 
tives of . H. Molior^l^. Arch. Hyg., 1917, 

86, 254. Ohem.-Zeit., 1018, *2, Rep., 189. 

Whilst the addition of sodium salicylate, sodium 
benzoate, benzoic acid, boric acid, borax, sodium 
carbonate, or formaldehyde retards the formation 
of acid in milk, so much acid Is formed eventually 
that the milk curdles. Frequently, a higher acidity 
is necessary to curdle preserved milk than Is 
required to curdle untreated milk.— W. P. S. 




)li; 






ludou mUk]; Determination of - — . B. Hlldt. 

Oompm 1A18, 117, 7Q^7$9. 

Milk samples, especially those preserved with 
bichromate, often contain their lactose partially 
hydrolysed* In such cases the sugar can be deter- 
mined by cupric reduction after hydrolysis has been 
rendered complete, provided the reducing power of 
the hydrolytic products is known. The use of 
mineral acids for hydrolysis is liable to result in 
partial destruction of galactose. Good results 
have, however, been obtained with various sul- 
phonlc acids, including those described by Twltchell 
(this J., 1900, 251). At a concentration of 1%, 
benzene- or phenol-sulphonic acid, used in the form 
of sodium or barium salt in presence of an equiva- 
lent quantity of sulphuric acid, completely hydro- 
lyses 0 5% solutions of lactose in 4 hours at 100° C., 
and longer heating produces no further change in 
reducing power. ' liactose in milk serum, however, 
is hydrolysed more slowly than In pure solutions. 
The author found that 10 c.c. of “ cupro-potasslc ” 
solution which, employed at ebullition, corresponded 
with 0-0495 grm. of invert sugar, corresponded also 
with 0-0708 grm. of lactose hydrate or 0050G grm. 
of lactose hydrolysed by the sulphonlc acids men- 
tioned above. Whilst the solid residue from decom- 
posed milk (lait alters), dried in vacuo at the 
ordlrfary tcmi^erature, corresponds in weight fairly 
well with the sum of the constituents of the milk 
determined separately, the residue dried at 100° C. 
weighs considerably less, owing to destruction of 
sugar at the higher temperature. This destruction 
Is attributed to interaction of the sugar with 
proteolytic products formed in the decomposing 
milk (cp. Malllard, this J., 1912, 144). The inter- 
action probably takes place In two stages, the first 
of which proceeds at the ordinary temi>erMturo and 
Involves evolution of carbon dioxide but no darken- 
ing of colour. The second stage, which requires a 
higher temperature, results in loss of water and the 
formation of dark-coloured products. — J . H. L. 


Butyrometers; Graduation of Gerber 

Richmond. Analyst, 1918, 48, 405 — ^107. 


H. D. 


Salmon 0^1; Determination of the hewahromide and 

iodine values of as a means of identifying the 

species of canned salmon. H. S. Bailey and J. M 
Johnson. J. Ind. Eng. Chem., 1918, iO, 99^1001. 

The following results were obtained with oils from 
canned salmon of different species 


— ■ 

! Iodine value 

1 

1 Hexabromide 

1 value 

Red, Sockeye or Blue- 

j 

1 

back (Oncorhyncus 
nerka) 

1 140-72-148T0 

j 32*61'-87*36 

Chinook, King or Spring 


(0. tschaivytscha) ... 
Medium Ked, Coiio or 

126*62-134’48 

23*86-8P06 

152-, 51-166*40 

43*07-60*31 

Humpback or Pink {(). 


gorhmeha) i 

153*58 

40*17 

Chum or Dog (0. ketn) 

133*10-147*75 

1 

27*59-35*53 


~ UL uufu itiinu wen* 

examined. The expressed oils had practically the 
same values as the oils extracted with ether. An 
acetic acid solution of bromine was used as the 
brominating agent in the determination of the 
hexabromide value.— W. P. S. 

Kafirin; Iludrolysis of . D. li. .Tones and C 0 

Johns. J. Biol. Chem., 1918, 36, 323— 3J4. 

Kafirin, the alcohol-soluble protein of kafir, closely 
resembles the alcohol-soluble protein of maize, zein, 
in its composition. It contains large quantities of 
leucine and glutamic acid and Is free from glycine. 
It differs from zein in containing a trace of trypto- 
phan.— H. W. B. 

Tyrosine in proteins; Detennination of . 0. O. 

Johns and D. B. Jones. J. Biol. Chem., 1918, 
36, 319-— 322. 

Tyrosine can Ix' estimated in proteins after hydro- 
lysis with hydrochloric acid by means of the 
colorimetric method of Folin and Denis (J. Biol. 
Chem., 1912, 12, 245).— H. W. B. 


The author discusses a paper by Day and Grimes 
(this J., 1918, 278 a) and points out certain slight 
differences between the figures recorded by them 
and those found by himself. The figure adopted 
by the standardising authorities (one division = 
0-125 c.c.) is the mean of those found by the author 
and by Day and Grimes and is a satisfactory one 
for use in standardising Gerber butyrometers. 

— W. P. S. 


Chlorine in foods; Determination of without 

incineration. A. Weitzel. Arbeit. Kalserl. Ges.- 
Amt, 1917, 80, 397. Chem.-Zelt., 1918, «, Rep., 
170. 

The substance, e.g., meat, bread, dog biscuits, etc., 
is finely divided and heated nt 100° C. under a 
refiux condenser for 30 mins, with nitric acid 
(sp. gr. 1*15) ; water is then added and the mixture 
boiled for a further 16 mins.; after cooling, a 
measured excess of standardised silver nitrate solu- 
tion is added, the mixture filtered, and the excess 
of silver titrated with thiocyanate solution in an 
aliquot portion of the filtrate. In the case of salted 
fish, the substance must be heated with 10% 
potassium hydroxide solution, the mixture then 
diluted to a definite volume, and a portion boiled 
for 80 mins, with the addition of nitric acid and an 
excess of silver nitrate solution, and the excess of 
silver titrated as descrlbed.-*“W. P. S, I 


Straw; Feeding experiments with digested . 

Q. Fingerling. Landw. Versuchsstat., 1918, 92, 

1—50. Z. angew. Chem., 1918, 31, Ref., 347. 

The digestion of straw without pressure yields a 
fodder having a sbirch-value ranging between 46 and 
75% of that of the dry, digested straw, according to 
the quantity of caustic soda used for the digestion 
and the manner of steaming. The small amount 
of protein in the digested stniw is unassimilablc, 
and this circumstance must be taken into account 
when making up the fodders. A good cooking effect 
can be obtained by the use of sodium sulphide or 
other reagents. Cooked straw is readily accepted 
and tolerated by the animals after they have 
become accustomed to it. The assimilation of com- 
pletely digested straw (so-called straw pulp) by 
ruminants is not increased by grinding the pulp. 

— J. F. B. 


Wood cellulose as fodder in Sweden. 0. G. 

Schwalbe. Papier-Zeit., 1918, 43, 318. Z. angew. 

Chem., 1918, 31, Ref., 347. 

Feeding trials have been made with wood cellulose, 
previously treated with small quantities of acid, 
in order to make it tender and destroy the felting 
capacity of the fibres. The experiments showed a 
very high digestibility but a tendency to give rise 
to kidney irritation. The unfavourable results may 
be explained by the various forma in which wood 
cellulose is prepared for fbdder* The .author points 
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out that if the chemical treatment Is not carried 
out correctly, undesirable side reactions may occur, 
with the formation of small quantities of methyl 
alcohol, formaldeliyde, formic acid, or acetic acid, 
which are not in themselves Injurious to the cattle 
but yet may lower the dij?estil)ility of the fodder. 

— J. F. 


Vtilising horse-chestnuts. Ileiduschka. ^ee XVII. 


Soya leans; Process of producing liquid food from 

. A. B. Moses, Seattle, Wash. U.S, Pat. 

1,281,4U, 16.10.18. Appl., 27.12.17. 

SovA beans are disintegrated and allowed to stand 
with water until the nutritious matters are dis- 
solved; then the mass is heated, and is afterwards 
cooled and strained. The residue is subjected to 
mechanical prcssure and the expressed liquid is 
added to the strained liquid.— J. H. J. 


Yerba mate. Guglialmelli and Estrella, XX. 


Patents. 

Margarine; Manufacture of . H. Norton, 

Liverpool. Eng. Pat. 120,830, 28.2.18. (Appl. 
3009/18.) 

About 40 parts of edible oil and 10 parts of hard 
fat are heated together to tlie melting point of the 
fat and churned with about 2 parts of uneoagulated 
egg albumin dissolved in 8 parts of water heated 
to the same temperature as the fat but below the 
coagulation point of the albumin. The product is 
pressed to extract surplus water, and colouring and 
flavouring matters are added.— .T. M. ,J. 


“ Ripening or “ souring milk or cream for use 
in the manufacture of butter, margarine and the 

like; Tanks or containers for . C. Kevis and 

E. R. Bolton, London, and C. Downs and K. A. 
Bellwood, Klngston-upon-IIiill, Eng. Pat. 121,033, 
0.2.18. (Appl. 2123/18.) 

The milk to l)e soured is placed in a jacketed tank 
of tinned copi^er supplied with hot and cold water. 
In the tank is a series of piix;s in parallel or in 
coils, the inlet and outlet being upright pii>es bent 
over the upper edge of the ends of the tank. These 
upright piiK's arc carried in blocks Avhleh slide in 
l>erpendloular guides standing on the top of the 
tank. The blocks are connected to cranks worked 
from a shaft underneath the tank, which causes 
the series of pii>es to be moved up and down in the 
tank; or, the raising and lowering may be done by 
a hydraulic ram arrangement. By these means 
the milk is kept in slow movement and each portion 
is brought successively to the surface for aeration. 
A current of brine may be passed through the pipes 
for cooling purposes. Covers are provided for the 
tank which can be raised and turned buck mechani- 
cally.— J. H. J. 


Milk and other liquids; Process and apparatus for j 

preserving and sterilising . A. F. SpeiK'er, 

Margate. Eng. Pat. 120,903, 26.11.17. (Appl. 
17,442/17.) 

The apparatus consists of two sterilising cylinders 
connected to one or more bottles for the sterilised 
liquid. Before use the whole apparatus is sterilised 
by passing heated air at 300° F. (about 150° C.) 
through it, and is then cooled. Milk is poured 
into one of the sterilising cylinders, which is main- 
tained at 160° F. (alK)ut 70° C.) for 15 mins, by a 
gas jet, or by passing sterilis<.*d air cooled to 160° F. 
through it. During this i>eriod the milk is gently 
stirred by blades and Is under a slight pressure 
from the air enclosed between the liquid level and 
the top of the cylinder. By this pressure the milk 
is transferred to the second sterilising cylinder, 
where the process is repeated. The milk is then 
passed through a cooler into the bottoms of the 
receiving bottles, which are closed at the top, until 
they are nearly full, when a tap on the entry pipe 
of each bottle Is closed. — J. H. J, 


Food product and process of making same. F. E, 
Pierson, Gravity, Iowa. U.S. Pat. 1,281,828, 
15.10.18. Appl., 27.4.18. 

CoR?^ (maize), from whioli the hulls have been 
1 ‘emoved, is immersed in acetic acid, drained, and 
frozen. Aftemards, the moisture Is evaporated 
from the corn.-— J. H. J. 


Bread; Method of treating . H. J. Liieders, 

Assignor to F. Treulebeii, Washington, D.C. U.S. 
Pat.'l,282,251, 22.10.18. Appl., 22.11.17. 

Bread, after baking, is cooled and Is then sterilised 
by subjecting the crust to a temperature l)etween 
140° and 600° F. (60°— 315°C.) in order to destroy 
moulds. — J. II. J. 

Curing meats; Process of . A. C. Lcgg, 

Birmingham, Ala., U.S. A, Eng. Pat. 120,964, 
26.11.17. (Appl. 17,458/17.) 

She U.S. Pat. 1,250,934 of 1917; tl)is J., 1918, 164 a. 
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Water softening. P. E. King. J. Soc. Dyers and 
Col., 1918, 34 , 240—243. 

A REVIEW of processes of softening water is given. 
In the Gaillet and lluet, or Stanhope continuous 
process, clear saturated lime water is made by 
passing a detinite proportion of tlie water to bci 
treated through milk of lime at the bottom of a 
saturator, a clear saturated solution being dis- 
charged at tlie toi>. This is added to the hard 
water togetlier with sodium carbonate solution, and 
the mixture passes up a clarifying tower with 
diaphragms fixed to alternate sides to remove the 
preelpitated solids. Plants oi^ratlng with saturated 
lime water are be<X)ming obsolete, as 10 — 25% of 
the hard water has to be passed througli the lime 
saturator. The Lassen and Hjort Is an eflldent 
method in which the water is measured by a tipper 
in the treatment tank, the tipping action also regu- 
’atlng the addition of milk of lime and sodium 
•arbonate. The precipitated solids settle out and 
he effluent is passed through a wood wool filter, 
[n the Paterson “ Oslla meter Bye-pass’’ method a 
iroportion of the water is by.-passed through a 
Ipi^er; tlie main stream of water drives a watcr- 
ivheel which works agitators in the chemical tank; 
he agitators are provided with cups which fill the 
reagent measuring bucket which is overturned by 
the action of the tipper. The Archbutt and Deeley 
process is discontinuous and the softened water is 
•arbonated to neutralise alkalinity and prevent sub- 
sequent deposition. In the Permutit process there 
Is no precipitate produced and the water is reduced 
to zero hardness. When this process is used after 
\ lime-soda process, certain disadvantages are 
found to occur, In that free lime passing through 
permutite produces caustic soda, which gradually 
dissolves the material. Moreover, sodium car^- 
ate in passing through permutite oont^^ng 
calclum-permutite, produces calcium carbon^ 
which turns the softened water opalescent. 1 j ree 
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alkali in softened water always causes a subsequent 
deposition of calcium carbonate, a process hastened 
by contact with permutite, which thus becomes con- 
taminated with calcium carbonate and ultimately 
inactive.— J. H. J. 

Water softeninfj [in the textile industrif]. B. V. 
Ohambers. J. Soc. Dyers and Col., 1918, 84, 
243—246. 

A RKViKW is given of the plant used in water soften- 
ing processes in the textile Industry. Continuous 
processes of softening have i-ecelved more attention 
than intermittent processes, mainly because the 
plant occupies less room and requires less attention. 

In the Intermittent system, working on a four 
hours’ cycle, a plant to deal with 5000 galls, of 
water per hr. requires a total tank capacity of 
40,000 gulls.; whereas in the continuous system the 
corresponding tank capacity is only 15,000 galls. 

In a good continuous plant a total hardness of 26® 
cun be reduced to 2-5°, without imparting any 
appreciable alkalinity to the treated water, at a 
coat of about 2id. per 1000 galls. In the textile 
district.s, the ris^ers usually have a hardness of 
about 10®, and this can be dealt with satisfactorily 
by one of the lime-soda processes. The oil and 
suspended matter in the river water are carried 
down along with the precipitate [u'oduced, or can 
be deposited by the simultaneous addition of a little 
crude aluminium sulphate. A good deal of the 
water used in the textile industries can be used 
over again If properly puritlcd. Waste water from 
piece-scouring processes is passed through a 
screen to remov(‘ fibre and then treated with 
sufticleiit sulphuric acid to decomposi^ soap and 
separate grease. The fatty acids and grea.se are 
retained on tllters. The water is then neutrali.sed 
with sodium carbonate and stored for re-use. it 
ha.s a total hardm'ss of l o® and is clear and oolour- 
les.s. The cost is 2d. iku* 1000 galls.— J. H. J. 

Uifdroci/anie ncAd gan; Effect of 

(mditio)is on suhterranean larvw. B. 

and H. L. Sanford. J. Agric. Ues., 1918, 19, 

133-13(5. 

The effect lv(' ness of hydrogen cyanide vapour under 
the conditions of the vacuum process in destroying 
subterranean larvie, e.g. in tlu‘ balls of earth 
enclosing the roots of imported nursery plants, is 
influenced by the water content of the soil. 
Vacuum fumigatiou with hydrogen cpnide at a 
concentration exceeding the equivalent of 1 oz. of 
sodium cyanide per 100 cub. ft. ot 
exposure of 1 \ hours is not I’^^comniimded for 
in foliage, and as all larva? in soaked soil weie not 
killed with conceiiirations of sodium 
ing from 1-3 oz. per 100 cub. ft., fumigation of 
nursery stock at the port of entry wim a 
dose which will not injure the plants is not an effec- 
tive preventive against the 

llshmcnt of subterranean pests. Apart from tne 
tests with Boa,lie(l soil, the best 
tdined when the iilnnts were ox^sed to the gas 
first at u vacuum of 15 lu., and U>en f^ U ho . 
under normal atmospheric conditions.— W. O. 

P.ITENTS. 

rnteia r/or mtter]. J. Wilson, Ix.ndon. Eng. Pat. , 
120, 9.8.18. (Appl. 12,900/18.) 1 

A FILTER designed for upward filtration ^vWwl 
with a dome with serrated edges In the space 
beneath the Altering medium, the top of ^e dome 
being connected with the top of the tank 
Thewater to be Altered is led into the dome and 
passes through the serrations, while 
by the tube In the top of the dome. After passing 


through the Altering medium, the water leaves the 
Alter by a pipe near the top. In cleaning tlie Alter, 
a valve in a wide pipe In the bottom of the Alter 
under the dome is opened, which causes the water 
standing in the Alter to pass through the medium 
as a flush. More water is then admitted to the 
space lieneath the material and allowed to fill the 
filter. The valve beneath the dome is opened again 
and the filter allowed to become only partly empty, 
while at the same time air is drawn Into the spa(?e 
beneath the medium through a special pipe. More 
water is again admitted to the space beneath the 
medium, which caii.ses the imprisoned air to be 
driven out through the medium, thus agitating It. 

-J. H. J. 

Water and other liquids; Apparatus for purifying 

. J. Wilson, London. Eng. Pat. 121,180, 

5.12.17. (Appl. 18,044/17.) Addition to Eng. Pat. 
7029, 21.3.11. 

An improved apparatus is deseribi'd for carrying 
out the process of purifying water described In a 
previous patent (this J., 1912, 200), in which milk 
of lime Is added to the water by means of cups. 
The Improvement consists in using two oscillating 
buckets, one of which actuates the cups for adding 
the reagent, whilst the other actuates the stirrer for 
the reagent. Means are provided for reducing the 
supply of water to the latter bucket when the fiow 
through the apparatus increases above a determined 
volume.— J. H. J. 

Air-diffusing apparatus. (J. H. Nordell, Milwaukee, 
Wis. U.S. Put. 1,281,816, 15.10.18. Appl., 12.5.17. 

A PORTION of the tank containing the liquid to be 
aerated is recessed, the rec(?ss having a concave 
bottom, and an arch of the same curvature as the 
bottom, made of diffusing blocks, placed edge to 
edge, is supported a little away above the bottom. 
Tlie air Is admitted between the bottom and the 
blocks. — J. H. J. 

Antiseptics, disinfectants and the like [sJinc tri- 
hromophenoiate]. B. Abralmmseu, Trondhjem, 
Norway. Eng. Pat. 117,072, 4.6.18. (Appl. 
9207/18.) Int. Conv., 28.6.17. 

A DisiNFECT.ANT foi" wouiids Is Claimed, consisting 
of the zinc salt of tribromophonol with or without 
zinc hydroxide, prepared by prtH-ipitatlng a neutral 
or alkaline solution of a soluble salt of tribromo- 
pheiiol with a soluble zinc salt. It has not the 
cauterising action of tribromophenol itself, and is 
IxMter adapted than the bismuth Sfilt (*‘ Xeroform ") 
to the preparation of antiseptic gauze, as it forma a 
j gelatinous mass with alcohol, — J. H. L. 

i 

I Disinfectant; Solidified soluhle coal-tnr-derlvaiivc 
1 — A. B’raiick-PliIlli)son, Chicago, 111. U.S. 

Pat. 1,282,062, 22.10.18. Appl., 15.3 18. 

T.\R oil is mixed with fat and with sufllcient alkali 
to neutralise-, the free acids of the tar oil and 
saponify or partly saponify the fat. The mass » 
solidified, and is capahK' of producing a stable 
emulsion with water.— J. II. 3. 

So/tciiHfl and pinVmnfi water, meteriwj 

the like' Apparatus for . C* >!• yin'll 

Preston. ’ iiZ Pat. 120.752, 27.10.17. (Appl. 
15,003/17.) 

Water or sewage; Apparatus for purifying . 
c! E. Wallace. TompklnsvlUe. and M. F. Tlernan. 
New York, U.S. Pat. 1,283,993, 5.11.18. Appl., 
26.3.15. 

See Eng. Pat. 113,106 of 1916; this J.. 1918. 191 a. 
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XX.--ORGANIC PRODUCTS} MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine in complex products; Determination of 

. II, Mixtures containing morphine as a 

simple salt. A. Tingle. Amer. J. Pharni., 1018, 
90 , 7S}^-795. (See this J., 1910, 27 a). 

To determine morphine in pills, powders, etc., 
(> grms. of the sample is mixed with 2 grms. of 
calcium carbonate and 20 c.c. of water and warmed 
until a uniform paste Is obtained; GO c.c. of cold 
saturated barium hydroxide solution is then added, 
and, after 30 mins., the mixture is filtered. (The 
insoluble portion should l)e dissolved in hydrochloric 
acid, warmed, filtered, and the filtrate tested for 
meconlc acid with ferric chloride: the presence of 
meconic acid indicates that the morphine is in the 
form of opium, in which case the method is not 
applicable.) Fifty c.c. of the filtrate is treated, 
drop by drop, with dilute sulphuric acid, to i)recipl- 
tate tlie barium, then diluted to 55 c.c., and filtered. 
Fifty c.c. of the filtrate is rendered just alkaline 
(to litmus pai)er) with sodium hydroxide solution, 
then acidified slightly with hydrochloric acid, and 
evaporated to a volume of not more than 5 c.c.; 
this residual liquid is traiisfcrre(^l to a s(fparating 
funnel with al^out 10 c.c. of water, 25 c.c. of a 
mixture of chloroform and alcohol (2: 1) Is added, 
followed by a quantity of saturated sodium bicar- 
bonate sufficient to render the mixture just alkaline. 
After shaking, I he chloroform layer Is drawn off, 
and the cxtracnoii re|x\'ited four times. The 
united chloroform extracts are evniwrated, and the 
residue titrated with A/IO sulr)hurio acid, using 
lacmoid or cochimal ns indicator. Each c.c. of 
A/10 acid is equivalent to 0 0300 grni. of morphine. 

— W. P. S. 

Quinine; Detection of . II. Salomon. Per. 

dents, pharm. Gos., 1918, 28, 273—275. 

The fluorescence i)roducod when a quinine solution 
is treated with dilute sulphuric acid is a very 
sensitive test and will delect 1 part of the alkaloid in 
100,000 parts of solution. A less sensitive test 
(1 in 10,000) consists in treating the quinine with 
chlorine and then with ammonia, a greem coloration 
being produced (thalleloquin reaction). It is recom- 
mended that bromine Im? used in place of chlorine in 
this test; the bromine- water must be added 
cautiously until the solution la just coloured yellow 
and a drop of ammonia tlien introduced. Another 
reagent for quinine recommended by Giemsa and 
Halberkann (Deuls. Med. Wochenschr., 1917, Nr. 
48) consists of pota.ssiuin iodide 10, mercuric 
chloride 2-7, water 200, and glacial acetic acid 
2-5 grms. ; this gives a 1 urbidity with a solution con- 
taining 1 part of quinine in 200,000 jmrts. To detect 
quinine in urine, the alkaloid should first be ex- 
tracted with ether.— W. P. S. 


Alkaloids of the hetel nut. K. Freudenberg. Per., 
1918, 81, 1GG8-1G82. 

The author sliows by direct comparison and In other 
ways that guvaeine is 1.2.5.0-tctrahydropyridlne-3- 
carboxylic acid (Frciidenb(U*g, this J., 1918, 5G0 a) 
and not 1.2.5.G-tetraliydropyridlno-4-carboxylic acid 
(Hess and Lelbbrandt, this J., 1918, 559 a; see also 
J. Chem. Soc., Feb., 1919).-C. S. 


Digitalis leaves of different origin; Active glucosides 

of . E. Meyer. Arch. exp. Path. u. Pharm., 

1917, 81, 261. Chem.-Zeit., 1918, 42, Hep., 190. 
First and second year digitalis (D. purpurea) leaves 
contain the same amount of glucosides, and the 
latter cannot be extracted from the leaves with the 
use of less water than twenty-five times the weight 


of the leaves. The concentration of active glucos- 
ides (gitalin and digitalein) in the aqueous extract 
Is never greater than 1 to ^20. The active glucos- 
ides cannot be extracted directly from the leaves by 
means of chloroform, since the gitalin is present in 
a form insoluble In this solvent; gitalin may also 
become insoluble in chloroform when the aqueous 
extract is dried. The following process may be used 
for concentrating the active principles 20 c.c. of 
the cold water extract is concentrated in vacuo over 
sulphuric acid to a volume of 3 c.c., the residue is 
treated with dry sodium carbonate, and shaken with 
50 c.c. of chloroform : anhydrous sodium sulphate 
is then addeil in quantity sufficient to combine with 
all the water present. The chloroform solution Is 
separated, the residue washed with chloroform, the 
united extracts evaporated in vacuo at 80® C., and 
the residue then treated with a small quantity of 
water and again heated at 30® C. in vacuo to remove 
the last traces of chloroform.—W. P. S. 


Digitalis substances. XIJVI/I. II. Klllani. Per., 
1918, 61, 1G13-1G39. 

A REcoiin of some neutral and acid substances 
obtained by the oxidation or reduction of digitogenic 
acid, gltogenic acid, digltoxigenln, and digitaligenin. 
The sugar syrup previously obtained (this J., 1910, 
(515) could not be made to crystallise because the 
sugars in the syrup, which had been prepared in an 
alcoliolic medium, were present chiefly in tlie form 
of ethylglucosides. After n second hydrolysis with 
liydrochloric acid a partial crystallisation was 
effected and d-galactose obtained by inoculafion; 
dextrose, identified as d-gluconic acid, and 
apparently a third sugar, a ketose, were also- 
present. (See also J. Chem. S(X*., Feb., 1919.) 

-~C. S. 


Yerba mate; Testing the purity of . L. Guglial- 

mclli and 0. G. Estrella. Anal. Soc. Quim. 
Argentina, 1918, 6, 13fi-150. 

The method proposed by Sabattini (this J., 1918, 
221 a) is based on the reduction of ferric chloride 
by tlie caffeine contained in the mate. The authors 
show tliat discordant results are obtained with the 
.same sample of mate owing to the different degrees 
of Iiydrolysis of the ferric chloride solutions used. 
Their experiments show further that In the condi- 
tions spcK^lfied caffeine exerts no reducing action on 
ferric chloride and that in any case there is a 
reaction l)etween the ferric salt and such substances 
as resorcinol, catechol, etc., which are also present 
in the mate.— W. S. M. 


Pyramidonc {dimeihylaminoantipyrine) ; New and 

delicate reaction of and its differentiation 

from antipyrinc. L. P. J. Palet. Anal. Soc. 

Quim. Argentina, 1918, 6, 151—155. 

The author finds that an acid solution of 
pyramidone treated with a few drops of an acid 
solution of potassium ferricyanide and ferric 
chloride gives an intense blue coloration and 
precipitate of Prussian blue. The test Is very 
delicate. With antipyrine a blood-red colour is 
obtained with tlie same reagent. This colour is 
converted Into a pale yellow by the addition of a 
few drops of hydrochloric acid. The test is there- 
fore carried out in hydrochloric acid solution, 
which permits the blue due to the presence of 
pyramidone in a mixture to emerge. In this way 
001 part of pyramidone may be detected In one- 
part of antipyrine. Phenacetln, acetanilide^ 
acetylsalicylic acid, exalgin (methylacetaniUde),. 
and caffeine give no reaction with the reagent 
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AlMM9t olu<mideB, and other vegetable prin- 
ciples: Reaction of the ferri-ferric*' reagent 

. Jj, p. J. Palet. Anal. Soc. Quim. 

Argentina, 1918, 6 , 156 — 158. 

An extension of the application of a mixed Boliitlon 
of potassium ferricyanlde and ferric chloride (see 
preceding abstract) to the characterisation of 
alkaloids, glucosldes, and other substance's of 
vegetable origin. Of 102 substances of this kind 
tested, 42 gave a positive reaction, i.e., a more or 
lees intense blue coloration.— W. S. M. 


Vramino-acids; Method for the identifloation of 

certain in the presence of amino-acids and 

of urea. A. Rohde. J. Biol. Chem., 1918, 89, 
407—474. 

The urea is first destroyed by urease and the 
uramlno-acid then extracted from the acidified 
solution by ethyl acetate. It is shown that amino- 
acids are not excreted from the body in conjugation 
with urea, as has been previously suggested, but In 
the free state. (See further J. Chem. Soc., Feb., 
1919.)-H. W. B. 


Enzymic reagents; Use of . II. Detection of 

pyramidone and the differentiation of the 
naphthols. L. P. J, Palet. Anal. Soc. Qulm. 
Argentina, 1918, 6, 250—257. 

If some small pieces of the root of alfalfa, which 
contains oxidases and i>eroxidases, be added to a 
solution of pyramidone, a violet-blue colour is pro- 
duced on the root fibres on standing. The addition 
of hydrogen peroxide accelerates the apijcarauce of, 
but does not intensify, (he colour. The further 
addition of o-naphthol immediately i>roduws an 
intense wine-red colour characteristically different 
from that produced by /3-naphthol. This consti- 
tutes a delicate test for the presence of small 
(juantities of o-naphthol in j8-naphthol.— W. S. M. 

Ouaiacum resin; Constitution of siibstaticcs from 

, G. Schroeter, L. Idchtenstadt, and 

D. Irineu. Ber., 1918, 81, 1587-1613. 

Among the products obtained by the dry distillation 
of gualacum resin are two substances of unknown 
constitution, i)yroguaiacIn and gualene. The latter 
is now proved to be 2.3-dlmethyInaphthalene by its 
synthesis. Pyroguaiacin is almost certainly 
6 - hydroxy - 7 - methoxy-2.3-dimethyluaphthalene. 
Cuaiaretic acid, extracted from guniacuin resin by 
ether, has tlu^ formula not as 

stated by Herzig and Schiff (tliis .T., 1898, 267, GOO), 
it is optically active, [a]n“-94° in alcohol, and 
unsa titrated. Ilerzlg and Schiff’s norgualarctic 
acid is proved to l»c uorhydrogualarotic acid, 
llydrogualaretic acid methyl ether is most probably 
<i5-diveratryI-^7-dlmethylbutane, [.CH(CHj,).Cn.^. 
r. H (OCH and gualaretic acid methyl ether 
has ' the 'formula C\H,(OCII,),.CH : C(CH,), 
OH(CHJ.CII,.C,,ir(OCHJ..‘ The synthesis of 
1.2-(limethylna{)hthnlene, i).pt. loO® — 140*^0. at 
1,5 mra., is descrilxHl. (See also .T. Chem. Soc,, Feb., 
]9i9,)-C. S. 

:<accharin tablets; Examination of . H. D. 

Richmond, S. Uoyce, and C. A. IIllI. Analyst, 

1918, 43, 402 -404. 

A MODiFicATio.x of a uiethod d(*sciibi‘d previously 
(this J., 1918, 246 T) is rcK'ommcnded since the 
presence of theobroma emulsion or similar substance 
containing soap causes excessive frothing when the 
tablets are boiled with alkali solution. The 
alkalinity of the tablets is determined by boiling 
one tablet with an excess of A/10 sulphuric acid and 
titrating the excess of acid with A/10 sodium 
hydroxide solution, using phcnolphthalein as 
indicator. I^et the alkalinity equal x c.c, of A/10 
acid. Twenty tablets are then weighed, treated 
with 25 c.c. plus X c.c. of 4A sulphuric acid, the 
mixture dilutcMl to 50 c.c., and boiled under a reflux 
condenser for 1*5 hr.; 20 c.c of 7*5A sodium 
hydroxide solution is added together with a little 
powdered pumice, the ammonia Is distilled into 
20 c.c. of A/5 acid, and the excess of acid then 
tltrat^, using methyl-red as Indicator. The result 
is calculated as percentage of o-benzoylsulphonlmlde 
by multiplying by 1*831. If the tablets do not dis- 
solve completely In water, tbe insoluble portion 
should be collected on a filter and ignited; it will 
probabfy be tafc.-^W, P. S. 


Arsenotungstio and arsenoiungstomolybdic com- 
plexes as reagents for phenolic amines, h. Gug- 
llalmelll. Anal. Soc. Quim. Argentina, 1918, 6, 
185-105. 

Reagents prepared by boiling solutions of sodium 
tungstate with arsiuilc acid, and a mixture of 
sodium tungstate and molybdate with arsenic acid, 
until concentrated hydiochloric acid no longer pro- 
duces a precipitate, have been shown to give a 
delicate colour reaction with phenols and some 
purine derivatives. The same reaction, i.e„ an 
intense blue colour, is given by phenolic amines. 
The author has Investigated a large number of 
substances of this class, also nltro-, sulphonic, and 
hydroxy-derivatives of these. Positive results were 
given with the first reagent with hydroxylamine 
and hydrazine and their derivatives of the types, 
UNH— NH^, NIIR— NHR, NUR— OH, and also 
with comfwunds containing the same groups 
separated from each other but united directly to a 
beiizone, naphthalene, purine, or pyrazolone 
nucleus. The second reagent reacts with sub- 
stances containing the sani(‘ groups and in addition 
with substances containing one NHj group, e.g.» 
aniline. — W. S. M. 


Chloroform; Detection of hydrogen chloride in . 

I). VorUinder. Pan*, dents. I*harm. Ges., 1918, 

28, 385-388. 

Ten c.c. of the chloroform is treated with a minute 
particle (about 001 mgrm.) of p-dimethylaminoazo- 
btmzene; if free hydrogen chloride is present a 
violet-red coloration is obtained, otherwise the 
solution remains yellow. An excess of the Indicator 
must iKi avoided, since the yellow colour may mask 
a feeble coloration given by a inere trace of the acid. 
In doubtful cases, it Is advisable to treat a further 
quantity of the chloroform with a few drops of the 
first portion containing the indicator. This methoil 
is more sensitive and ixdlahle than the usual way of 
testing chloroform by shaking with water and then 
testing with litmus, as there is risk of gradual 
decomposition of the chloroform in presence of 
water. Carbon dioxide and anhydrous formic and 
acetic acids do not give a red coloration with 
p-dlmethylaminoazobenzene in chloroforn^somUon. 


)il of cassia; Constituents of . F. D. Dodge. 

J. Ind. Eng. Chem., 1918, 10, 1005—1006. 

[NCLUDTNG Constituents known previously (see this 

r 1916, 139) oil of cassia i.s now found to contain . 

dnnanialdehyde (75 to 90%), cinnamyl a^ate, 

>heuyl piopylacetate (?), methyl 

sallcylnldehyde (01 to 0-2%) 

rtpid salicvlic acid, an unidentified liqnla ama, 

bcLaldehyde, nnd »;tolIcyWehyde. (See 


Can-acrol; Study o1 the conditions 
commercial manufacture of — A. W. HWtejm 
and B H McKee. J. Ind. Bug. Chem., 1918, 10, 




A PKOCE8S for the manufacture of carvacrol from 
cymene la described in detail; spruce turpepUne Is 
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used as the source of the cymene. Cymeuesulphonic 
acid is made by agitating spruce turpentine with its 
own volume of sulphuric acid (66° B., sp. gr. 1-84) 
tor 4 his. at 00° to 100° C. In a cast-iron vessel. 
The excess of acid Is then neutralised by addition 
of ground limestone, and calcium sulphate Is 
removed by hltratiou. The filtrate Is ti*eated with 
soda ash and the resulting sodium cymenesulphon- 
ate solution, after removal of the calcium car- 
bonate, is concentrated and dried in a vacuum 
evaporator. The dry sodium cymenesulphonate is 
mixed with one-half of its weight of 76% sodium 
hydroxide and fused for 6 hrs. at 350°— 370° C. in 
a cast-iron vessel provided with a cover and water- 
cooled condenser. The fus^xl mass is then pourixl 
into a minimum quantity of cold water, the solution 
neutralised witli sulphuric acid (40° B., sp. gr. 
T384), and the liberated cai-vacrol separated from 
the liquid by steam distillation or extraction with 
benzene; In the latter case the benzene is re<!OvertMl 
by distillation. The carvacrol is redistilled; it is 
a clear yellowish oil, b. pt. 232° C. The total cost, 
based on a 60% yield, is estimated to be about 
60 cents ikt lb.— W. P. S. 


Tannin and similar snhstanvcs. Fischer and 
Bergmann. *S'cc XV. 


.(S-Gluoosidaf/allic acid. Fischer and Bergmann. 
See XV. 


Fnmaric acid fermentation. Wehmer. Sec XVUI. 


Potassium in Hood. Clausen. Sec XXIIT. 


Estimation of mcrcunj. Pina de Rubies. 
Sec XXIII. 

P.VTKMS. 

Acetic anhydride; Process of mahiny . 

H. Dreyfus, Basle, Switzerland. F.S. Pat. 

I, 283,115, 20.10.18. Appl., IS.1.16. 

See Eng. Pat. 17.920 of 1915; Ibis .T., 1917, 162. 
The sulphuric anhydride may be replact^d by a 
mixture of sulphuric acid and anliydridc containing 
50—70% of free anh>^ride. 

Phthalcins and similar comimunds; Manufacture 

of mercury derivatives of . Saccharin-Fab r. 

Akt.-Ges. vorm. Fahlberg, List, und Co., Magde- 
burg. Ger. Pat. 308, .TO, 28.11.14. 

By heating neutral solutions of alkali wilts of 
phthaleins, suctdueiiis, sacehareliis, etc. with a large 
-excess of a mercury salt (mercuric chloride), readily 
filtered, crystalline mercury compounds may be 
obtained which can be washed free of mercuric 
chloride with hot, waUu* and are not readily decom- 
pose, eien with hot aininoniuin sulphide. Fluon^s- 
cein may be removed from the products by wasliiiig 
with alcohol or acetone. Bromo- and iodo-dcriva- 
tlves of phthaleins are readily converted into 
mercury compounds by this method.— L. A. C. 

Calcium halides and starch; Dry preparations con- 

taininy . E. Rltsert, Frankfort. Ger. Pat. 

308,610, 10.9.1.5. 

Appboximately equal weights of calcium halide and 
starch are mixed at the ordinary temi)erature 
with sufficient water to form a paste which sets to 
a solid without the application of heat.— L. A*. C. 


Antiseptics. Eng. Pat. 117,072. See XIXb. 


XXI.-PH0T0GRAPDC MATENMIS AND 
PROCESSES. 

Mordant dye process; A new photographic . 

F. B. Ives. Communication from Hess-lve.s 
Laboratories. Brit. J. Phot., 1919, 06 , Col. 
Suppl., 1. 

An ordinary silver image is treated in a mixed 
potassium ferricyanide-chromic acid solution, a con- 
venient strength being one ixirt of each compound to 
160 parts of water. This converts the silver image 
to a transparent yellow image, wdiich is a silver 
salt containing also chromium but the exact com- 
position of which has not yet been determined. 
The plate is then w'ashed to remove all excess of 
chromic acid; the washing process is shortened, and 
the subsequent staining improved if a weak solution 
of sodium bicarbouttto is used, hut excessive treat- 
ment in this bath weakens the imago. This trans- 
parent silver image acts more powerfully than pre- 
viously described mordanting images such as th(‘ 
transparent silver Iodide of Traube or the copiH*r 
ferrocyanide image of Ives and Crabtree, suitable 
dyes being Saf ranine. Malachite Green, and 
Auramine. In a short historical Introduction to tlu* 
par)cr it is noted that the priority for tlie coi)i>er 
mordanting process described In the author's Eng. 
Pat. 113,617 of 1918 (this J., 1918, 007 a) belongs io 
Crabtree (see Brit. J. Phot., 1918, 357— 359). 

-B. V. S. 

Patent. 

CeUuloid or like material; Coating films of 

with sensitised photographic emulsion. N. 
Scott. Ashtcad, Surrey. Eng. Pat. 121,054, 19.3.18. 
(Appl. 4817/18.) 

In tlie C‘oating of celluloid film any unevenness in 
its surface during coating or setting, such as I hat 
produced by l)uckliug, causes uiu’voimess in the 
thickness of the coating even if this has bi‘en 
Initially (luite imiform, by running of the emulsion 
from tiu' ridges to the hollows. This is prevented 
by damping the buck of the film and then pressing 
it by means of a spring roller into close contact 
with the surfact^ of a large smooth revolving (irum 
on whhrli it remains during coating and setting, con- 
tact being maintained by atmospheric pressure. The 
revolving drum 4s chilled internally to produce quick 
settiiig.-B. V. S. 


XXn.-EXPLOSIVES; MATCHES. 

Cellulose; Nitration of and determination of 

nitrogen in guncoi ton. A. Ilerv^. Monit. Sclent., 
1918, 62, 241—245. 

Comparative nitrations of cotton showial definitely 
flint as the pm-ceiitage of water in the nitrating 
mixture was increased, the percentage of nitrogen 
in tlie jiyroxylin decreased. On ttie other hand, a 
variation in tlu* iR‘rcentage of nitric acid In the 
nitrating mixture, within fairly wdde limits, had 
very little influence on the percentage of nitrogen in 
the product and the effect was not regular. On com- 
paring the composition of the baths before and after 
nitration, it was found that the quantity of nitric 
acid removed was always slightly greater than the 
equivalent of the jiercentage fixed in the nitrocellu- 
lose. It Is concluded that, although In the manu- 
facture of soluble pyroxylin the effect of small 
variations In the percentage of nitrogen Is not of 
vital importance, In the manufacture of guncotton 
such variations have a very considerable Influence 
on the ballistic i>ower, and the control of the per- 
centage of water In the nitrating mixture retnires 
the most urgent attention. The regeneration of old 
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nitrating baths by the addition of snlphnrlc and 
nitric acids is performed on the basis of analyses 
of samples taken from large reservoirs in which 
the acids are mixed by the agitation of compressed 
air. Analyses have shown, however, that homo- 
geneity in composition is not always easily oblnlned 
by this method of mixing, even when agitation is 
prolonged for several hours, and substantial varia- 
tions have been found in the liorcentage of nitrogen 
in the nitrated cotton produced with acid taken from 
different parts of tlie tank. The author has made 
n careful examination of Crum’s method for the 
(Uderniination of nitrogen in nltroeelluloses, using 
tlic Lunge nitrometer. To obtain consistent results 
it is absolutely necessary to verify that tlie reaction 
with tlie mercury has been complete, by shaking 
again afU^r the volume has been accurately read off. 
Generally, two vigorous sliakiiigs are sufficient, and 
there is no alteration in volume after a third, but 
if a change is noted the oi>eration must lie repeated 
until the result is constant. One of the principal 
causes of divergent results is Inattention to the 
solubility of nitric oxide in sulphuric acid. This 
gas Is only insoluble In sulphuric acid of 85% con- 
(‘entj:atlon; its solubility in stronger acid becomes 
very sensible and reaches OO.'lo c.c. per c.c. of acid 
ill the case of 04%, sulphuric acid. It is possible 
to arrange matters so that the acid in the 
after dissolving Hk' nitrocellulose in 00% add. has 
a final coneeiitralion of 85%. — .T. F. B. 

Estimation of mcrcurn. Pina de Rubies. Sec 
XXIII. 


Pate.n’ts. 

E.rplosive. P. E. Haynes and H. E. Tbompson, 
Buffalo, N.Y., Assignors to The Linde Air Pro- 
ducts Co., Cleveland, Ohio. U.S. Pat. 3,282,229, 
22.10.38. Appl., 8.n.l8. 

Thk (‘Xplosivc! contains carbonised balsa wood and 
liquid ozone.— T. St. 

E.vphmvc. C. E. Gviffing, Assignor to W. H. Ken- 
nedy, Los Angeles, Cal. U.S. Pat. 3,282,413, 
22.10.38. Appl., 31.5.17. Renewed 18.3,18. 

Tue explosive consists of powdered potassium 
chlorah* 50, \\h\U\ granulattal sugar 49, potassium 
l)erraauganate 0113, juiwdered white sulpliur 0-33, 
and talcum powder 0-33%. —T. St. 


XXIII.-ANALYSIS. 

Pennanganaic solutions; Arsenite titrations of 
. A. Bose. Cheni. News, 1918, 117, 309—370. 


alkali carbonate which can be estimated by titra- 
tion. The sulphate solution is made exactly 
neutral to methyl orange and is then shaken with 
excess of pure pi-ecipitated barium carbonate in 
presence of phenolphthnleln. A/10 hydrochloric 
acid Is then run in until the red colour is dis- 
charged through the formation of bicarbonate, the 
solution Is filtered and titrated, using methyl 
orange as indicator. The results obtained are only 
approximately correct, generally about 2% t(K> low, 
from the figures (iiioied.—E. FT. R. 


Potassium in hlood; Method for the estimation of 

. S. W. Clausen. .1. Biol. Chom,, 1918, 86 , 

479—484. 

The blood is oxidised by boiling with nitric and 
sulphuric acids and the potassium then precipi- 
tated by sodium coballinitrite. The precipitate is 
collected, (lecom[)OHed by swllnm hydroxide, and 
the nitrites then estimated by titration in acid 
.solution wltli iierinanganate at 70° G. By this 
method, the amount of potassium in 1 c.c. of l)loo<l 
can be accurately estimated. (See further J. Chem. 
Soc., Feb., 1919.)-H. W. B. 


Mercury; Exact and rapid^ mefJind for the estima- 
tion of in the viajority of its compounds. 

8. Pifia de Rubles. Anal. Fis. Qiiim, 1918, 16, 
(>0i- (589. 

The uKdhod i.s a (.'ombinalion of I he Rose-Fin kener 
and Eselika processi's, combining (he accuracy of 
the fornuu' with Du^ ra])idily of the latter. As 
applied to the analysis of mercury minerals, it is 
as follows: The mineral is mi.xed intimately with 
fine iron f)ow(ler and heated in a porcelain ei’ueible 
into whicli is closely fitted as a cover a small 
crucible of gold or silver for (ho condensation of 
the volatilised mercui’.v. The cooling of the upper 
erncible is efloeled by nuanis of a small rubber 
bladder distend(Ml by a stream of cold wa(or. The 
crucible with the condensed mercury is washed with 
alcoliol and the weight of the mercury film deter- 
mined. The results obtained by tliis procedure 
showed a maximum ei ror of 0 07%,. In the case of 
more volatile compounds of mercury, organic and 
inorganic, anhydrous i)otassium carbonate and 
barium peroxide, either separately or mixed, are 
substituted for the iron iK>wder. When the sub- 
.stance to be analysed contains much moisture, e.g., 
a solution, a weighed quantity is evaporated to 
dryness in tlie porcelain erncible after the addition 
of sodium sulphide, and the mereiiry is determined 
as before. The method is applicabh* without special 
inoilification to the analysis of nun’Ciiry fulminate 
and fulmimite mixtures.— W. 8. M. 


Ibbotso.v has shown (this J., 1918, 2(»8a) that sodium 
arsenite solution has an abnormally high reducing 
value when used for the titration of permanganate 
in the presence of nitric acid. Tlie author records 
results of exi^^rinieiits which show that the nitric 
acid is not the cause of the abnoruial reaction. 
Ibbotson considers that the cause is the formation 
of manganic compounds, but this does not seem 
possible. It may be that some complicated re- 
actions take place during the titration, as up to 
this point titration with ferrous ammonium sul- 
phate show^s that all tlie manganese is present as 
permanganate.— W. P. 8. 

Sulphate ion; Volunictrio estimation of the • 

R. Howden. Chem. News, 1918, 117, 883. 

A RAPID volumetric method for the estimation of 
the sulphate Ion is based on the decomposition of 
alkali sulphate by barium carbonate, generating 


JIalofjcns in organic coin pounds; Determination of 
by cafaliflic reduction. M. Bu.sch. Z. angew. 

Chem., 1918, 1, 232. 

In the catalytic reduction of organic lialogen com- 
pounds l)y means of palladium, hydrazine iwhich is 
decomposed by the catalyst into nitrogen and 
hydrogen) may b(' substituted with advantage for a 
current of purified hydrogen (this J., 1910, 709). 
0*2 grm. of the organic compound is dissolved in 
40— 50 c.c. of alcohol; 2 grms. of palladlnlsed 
calcium carbonate or barium sulphate, 2'0 c.c. of 
.50% caustic potash, and 10 drops of hydrazine 
hydrate are added. The liquid Is boiled under a 
reflux condenser for half an hour, after which the 
bulk of the alcohol is expelled by heating. The 
catalyst is filtered off, and the halogen determined 
In the filtrate.— W. R. S. 





Nttronfen; Politt’a direct mslerUation method for 

the determination of . L. Langstroth. J. 

Biol. CJlxem., 1018, 86, 377-380. 

Two alight modiflcatloiis of the Folln and Denia 
method (this J., 1016, 1133) are described In detail. 

-H. W. B. 


Phosphorus; Quantitative determination of hjj 

the nephelometric method. E. B. Meigs. J. Biol. 
Chem., 1918, 88, 335-346. 

The nephelometric method furnishes accurate 
results only when the prescribed procedure is 
strictly followed (compare Kober and Egerer, this 
J., 1915, 1170).-H. W. B. 

Qas analysis; Bubbler for . O. D. Burke. 

Chem. News, 1918, 117, 368-369. 

The bubbler consists of a flask closed with a cork 
carrying an inlet and an outlet tube for the gas. The 
lower end of the inlet tube is drawn out to a fine 
capillary and a second tube is sealed on to the side 
of the tube and bent round under the end of the 
capillary where it is flattened and the upi)er surface 
ground. The capillary point is made to flt tightly 
on the ground siirfact*. The incoming gas is thus 
broken up into a number of very small bubbles. 
The apparatus is suitable for deU'rmining sulphur 
dioxide in gasc's by absorption in Iodine solution. 

—W. P. S. 

Analysis of sulphite acid.*' Klason. See V. 

Potassium salts. Spegazzinl. See VII. 

Carbon dioxide in carbonates. Van Slyke. See VII. 

Sulphur in spent oxide. Twisselmann. See VII. 

Aluminium hydroxide. Archibald and Habaslan. 
See VII, 

Magnesium ammonium phosphate and pyrophos- 
phate. Karaoglanow and Dimitrow’. See VII. 

Separating platinum and iridium. Archibald and 
Kern. See VII. 

Qlycerol residues from Pcichert-Meissl tests. 
Parkes. See XII. 

Oil varnishes. De Waele. See XIII. 

Agricultural lime. Conner. See XVI. 

Potash [in fertilisers]. Keitt and Shiver. Sec XVI. 

1 

Rajfinose. Pellet, See XVII. 

Moisture in flour. Shutt and Moloney. See XIXa. 
Milk control. Verda and Klrchenstelns. SccXIXa. 
Determining lactose. Hildt. See XIXa. 

Graduating butyrometers. Richmond. See XIXa. 
Chlorine in foods. Weitzel. See XIXa. 

Salmon oil. Bailey and Johnson. See XIXa. 
Tyrosine in proteins. Johns and Jones. See XIXa. 
Morphine in complex products. Tingle. See XX. 
Detecting quinine. Salomon. See XX. 

Pyramidone reaction. Palet. See XX. 

Alkaloids, gluoosides, etc. Palet. See XX. 

Yerba mate. Guglialmelli and Estrella. See XX. 
Saccharin tablets. Richmond and others. See XX. 


Pyramid<m and naphtholt. PaM:. See 3CX, 

Uramino-aoids. Eohde. See XX. 

Hydrogen chloride in chloroform. Vorlflnder. 
See XX. 

Arsenotungstic and arsenotungstomolybdic reagents. 
Guglialmelli. See XX. 

Nitrogen in guncotton. Herv<5. See XXII. 


Patent. 

Gas-analysing apparatus. N. H. Wener, Assignor 
to Svenska Aktiebolaget Mono, Stockholm. U.S. 
Pat. 1,281,729, 15.10.18. Appl., 2.8.18. 

A GAs-\NALYSiN(i apparatus in which the gas is sub* 
jected to mechanical or chemical action before or 
after absorption and in which the movements of the 
gas are effected by a rising and falling liquid, is 
provided with an adjustable obstruction in the 
piping, of such form that the gas or liquid is 
obstructed when flowing In one direction but not In 
the opposite direction. — W. F. F. 


Patent List. 

The dates given in this list are, in the case of Applioatious for 
Patents, those of application, and in the case of Complete Speci- 
fications accepted, those of the Oliloial Journals in which the 
acceptance is announced. Complete Specifications thui advertised 
as accepted are open to inspection at the Patent OlTiceimmediately, 
and to opposition within two months of the date given. 


I.-GENERAL; PLANT; MACHINERY. 

Apclications. 

Burris. Filters. 158. Jan. 2. 

Fidlor ;md Maxwell. Gas, coal, or oil fired con- 
tlnuous kiln.s of tunnel and car type. 392. Jan. 6. 

Fuller and Maxwell. Gas or coal fired con- 
tinuous kilns and dryers of tunnel and car type. 
393. Jan. 6. 

Naaml. Vennootscli. Verc^n. Noderlandsche 
Rubberfabrieken. Filtering apparatus. 115. 
Jan. 2. (Holland, 25.1.18.) 

Reid. Treating e.xliaiist steam for use for heat- 
ing, evaporating, or drying purposes. 20. Jan. 2. 

Schuck. Production of nickel catalyser. 363. 
Jan. 6. (U.S., 9.1.18.) 

Complete Specific.\tions Accei^ed. 

17,710 (1916). Walker and Walker. Fractional 
distillation of liquids. (121,748.) .Tan. 15. 

14,410 (1917). Brettell and Adamson. Refrigerat- 
ing systems and apparatus. (121,615.) Jan. 8. 

15,824 (1917). Hlnchley, Harper, and Power-Gas 
Corporation. Expressing liquid from materials. 
(121,759.) Jau. 15. 

19,348 (1917). Wade (Davis). Refrigerating 

machines. (121,642.) Jan. 8. 

2904 (1918). Curtis. See VII. 

10,689 (1918). Wallwin. Gas-heated furnaces or 
muffles. (121,917.) Jan. 15. 

17,277 (1918). Bradley. See XI. 


II.-FUBL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. • 

Ballingall and Dempster. 195. See VII. 
Blakeley. Troughs for washing, coal, coke, etc. 
664. Jan. 8. 

Broadhead. Manufacture of gas; 66. Jan. 2. 
(Australia, 7.1.18.) 
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Dayton Metal Products Co. Fuel for Internal- 
combustion engines. 871. Jan. 6. (U.S., 7.1.18.) 

Jefferies. Apparatus for producing gas. 359. 
Jan. 6. 

Marriott. Rock asphalt. 742. Jan 10, 

Pace. Apparatus for making air gas. 707. 
Jan. 10. 

Player and others. 192. ISce X. 

Poore. Destructive distillation of wood, woody 
fibre, etc. 812. Jan. 11. 

Rector. Fuel-producing devices. 372. Jan. 6. 
(U.S., 9.10.17.) 

Schofield. Means for burning powdered fuel. 
104. Jan. 2. 

Swinburne. Low temix^rature destructive dis- 
tillation. 2G1. Jan. 4. 

Whitaker and Yeadon. System of low tempera- 
ture carbonisation. 257. Jan. 4. 

CoMPLETK Specifications Accei’Ted. 

12,433 (1917). Smith. Briquets, and method of 
making same. (111,285.) Jan. 15. 

13.560 (1917). Pease. VII. 

2878 (1918). Simpson and Moorhouse. Carboni- 
sation and di.stlllation of coal and other carbon- 
aCT'ous materials by electricity. (121,854.) Jan. 15. 


III.-TAK AND T\n PRODUCTS. 

CoMH.ETE Specification Acc'EPTEn. 

17 (1918). Westwood. Dlst illation of tar and the ! 
like. (121,804.) Jan, 15. | 


IV.— (M)LOURINO MATTERS AND DYES. 

A PPM CATION. 

Hill. Black colouring-mat t(‘i, and proces.s for 
dyeing animal fibres or fabrics. 330. Jan. 6. 


CwfPLCTE Specifications Accepted. 

13,560 and 13,608 (1917). Pease. Extraction cf 
ammonia from gases and vapours and production 
of nitrogen compounds. (121,754.) Jan. 15. 

15,581 (1917). Craig, and Siience and Sons, 
Manufacture of chromium Jind iron compounds. 
(121,617.) Jan. 8. 

19,139 (1917). Tlniolo. Manufacture of nitric 
acid. (121,635.) Jan. 8. 

2904 (1918). Curtis. Composition for making 
lining of acid pots etc. (121,855.) Jan. 15. 


VIII.-GLASS; CERAMICS. 
Applications. 

Adair. Drying china clay. 526. Jan. 8. 
lladdan (Corning Glass Works). Borosllicate 
glass for use as filter to produce daylight effects. 
674. Jan. 9. 

Iladdun (Corning Glass Works). Potash glass 
for use as filter to iiroduce d.aylight effects. 675. 
Jan. 9. 

Reeves and Tucker. Separation of molten glass 
etc. from mass. 53 and 51. Jan. 2. (U.S., 10.4.16.) 


IX.- H UI EDI NG MATER lALS. 

ApPLICA'I ions. 

Akerman. Cement kilns. 2S5. Jan. 4. 

AUender, P.add(‘r, and Burrows. Compositions 
for, and production of, waterproof cements and 
mortars. 180. Jan. 3. 

Field. Materials for rendering cement damp- 
proof. 686. Jan, 9. 


V.— FIBRES; TEXTILES; OEI.LULOSE; PAPER. 1 

COMl'LKTE Sl’KCIFICATION ACCEPTED. | 

2258 (1918). Bramson. Utilising dead leaves as 1 
.stock for making paix.‘r pulp. (121,847.) Jan. 15. I 


VI.-BLEACHING; DYEING; PRINTING; 

FINISHING. 

ApI’LICATIONS. 

Hoymann. Dyeing. 798. Jan. 11. 

Hill. 330. Sec IV. 

VII.— ACIDS; ALKALIS; SALTS; NON 
METALLIC ELEMENTS. 

Applications. 

Armour Fertilizer Works. Production of 
aluminium nitride. 365. Jan. 6. (U.S., 28.1.18.) 

Ballingall and Dempster. Apparatus for manu- 
facture of liydrogen. 195. Jan. 3. 

Dawson. Manufacture of sulphuric acid. 265. 
Jan. 4. 

Diitt and Dutt. Manufacture of mniiganesc 
dioxide and mauganates. 834.' Jan. 11. 

Edison Swan Electric Co., and Percival. I’roduc- 
tion of argon. 603. Jan. 9. 

Elektrizltiitswerk Loiiza. Manufacture of mer- 
curic oxide. 388. Jan. 6. (Switzerland, 7.1.18.) 

Jackson (Air Reduction Co.). Production and 
extraction of cyanides. 381. Jan. 6. 

Soc. Industrielle de Prodults Chimiques. Trans- 
forming free or combined ammonia mixed with 
inert gases or steam into ammonium sulphate or 
into concentrated and pure ammonia gas, 395. 
Jan. 6. 


X.-.METABS; xMETALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Applications. 

Briti.sh Thoinson-Houston Co. (General Electric 
Co.). Treatment of metals. 113. Jan. 2 
British Thomson-Houstoii Co. (General Electric 
Co.). Metals and their manufacture. 212. Jan. 3. 
Coles. Apparatus for elect rodeposltion of Iron. 

721. .Tan. 10. 

Coles. Means for coating articles with zinc. 

722. Jan. 10. 

Fuller, and Fuller Engineering Co. Steel-smelting 
furnaces. 278. Jan. 4. 

Player, and Sterling Metals, Ltd. Crucible and 
like furnaces heated by liquid fuel. 192. Jan. 3. 
Schuck. 353. See I. 

Waring and Waring. Open-hearth furnaces. 532. 
Jan. 8. 

Weyman. Cleaning blast-furnace gases. 7S1. 
Jan. 10. 

Wilson. Treatment of arsenious and other ore.s. 
243. Jan. 3. 

Worrall. Hard metal alloys. 374. Jan. 6. 

CoMI'LETE Sl’EClFICATIONS ACCEPTED. 

19,057 (1917). Parkinson Stove Co., and Thomp- 
son. Protection of iron and steel surfaces. 
(121,781.) Jan. 15. 

19,220 (1917). Armstrong, Wliitworth and Co., 
Trevelyan, and Rowden. Production of steel from 
scrap. (121,785.) Jan. 15. 

3420 (1918). Humbert. Process of making iron 
and steel in electric furnaces. (121,674.) Jan. 8. 

4633 (1918). Industrie- en Mljnbouw-Mlj. Titan. 
Smelting titaniferous* Iron materials. (114,309.) 
Jan. 15. 





XI.— ELECTRO-CHEMISTRY. 
Applications. 

Antonoff. Electric batteries. 0(18. Jan. 9. 
Armour Fertilizer Worlts. Electric furnaces. 
804. Jan. 0. (U.S., 28.1.18.) 

Coles. 721. .S'ee X. 

Fawcett and Hoyle. Electric furraces. 222. 
Jan. 3. 

Hatfield. Priinnry batteries. 356 and 360. Jan. 0. 
Hatfield. Primary cell. .357. .Tan. 0 
Johnson (Commercial Truck Co.). Electric 
batteries. 400. Jan. 7. 

Soc. Blcctro-M^talliirglque Franca Ise. Manufac- 
ture of carbon electric conductors. 390. Jan. 0. 
(Fr., 20.1.18.) 

Twist. Electric accumulators. 43. Jan. 2. 
Complete Specifications Accepted. 

2878 (1918). Simpson and Moorhouse. See II. 
3420 (1918). Huml)ert. See X. 

17,277 (1918). Bradley. Electrical treatment of 
gases. (120,673.) Jan. 8. 


XII.-PATS; OILS; WAXES. 

Application. 

Schuck. 363. Sec I. 

CoMi’LETE Specification Accctted. 

13,091 (1918). De Bruyn. Imparting a definite 
flavour and aroma to edible oils and fats. (121,711.) 
Jan. 8. 


XIII.-PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

Applications. 

Bowles, and Titanine, Titd. Manufacture of var- 
nishes or dopes. 4(57. Jan. 7. 

Cleghom, and Gayner Pneumatic Co. Produc- 
tion of materials for coating substances to protect 
them or render them non-porous. 768. Jan. 10. 

Flakes Aktieselskabet, Schou, and Wingen. Manu- 
facture of painting, priming, etc. compositions. 
290. Jan, 4. 

Kohler. Producing colophony of high quality 
from old natural resin or conifers. 369. Jan. 6. 
(Sweden, 16.1.18.) 

MacFarlane and Muller. Manufacture of 
luminous paint. 468. Jan. 7. 

Complete Specifications Accepted. 

18,891 (1917). Cmven, and Yorkshire Dyeware 
and Chemical Co. Manufacture of linoleum. 
(121,777.) Jan. 15. 

9746 (1918). Naaml. Vennootsch. Nederlandschc 
Maatsch. See XIV. 


XIV.— INDIA-RUBBER ; GUTTA-PERCHA. 
Applications. 

Galsman and Rosenbaum. Vulcanising natural 
and artificial caoutchouc etc. 704. Jan. 10. 

Iddon. Rubber mixing, grinding, sheeting, etc. 
mills. 6. Jan. 2. 

Jackson (American Rubber Co.). Vulcanising 
rubber goods. 384. Jan. 0. 

Van Raap. Regenerating vulcanlseil rubber. 227. 
Jan. 3. (Holland, 8.1.18.) 

CoMPLEii: SpECiFiCA’noN Accepted. 

9746 (1918). Naaml. Vennootsch. Nederlandschc 
Maatsch. tot Bxploitatle van Optimiet Fabrieken. 
Manufacture of a product substituting ebonite, 
bakellte, etc. (118,270.) Jan. 8. 


XVI.-SOILS; FERTILISERS, 
Application. 

Furse. Manufacture of manure from house and 
other refuse. 663. Jan. 9. 


XVII.-SUGARS; STARCHES; GUMS. 
Application. 

Boidin and Effrout. Treatment of residues con- 
taining carbohydrates. 131. Jan. 2. (Fr., 17.1.18.) 

XVIII.— FERMENTATION INDUSTRIES. 
Application. 

Pascal. Maniifaeturc of ethyl alcohol etc. 224. 
Jan. 3. (Fr., 16.1.18.) 

Complete Specification Accepted. 

19,326 (1917). Barbet et Fils et Cie. Apparatus 
for rectifying phlegms, wines, or fermented musts. 
(121,797.) Jan. 15. 


XIX. -FOODS; WATER PURIFICATION; 

SANITATION. 

Applications. 

Callimachi. Manufacture of flour from potatoes. 
662. Jan. 9. 

Ilucks. Flavouring mineral waters etc. 68. 
Jan. 2. 

Complete Specifications Accei»tij). 

585 (1918). Hamilton and Quirk. Sterilising 
cereals,' nuts, seeds, etc. (121,650.) Jan. 8. 

7300 (1918). Graham. Bread and other food pro- 
ducts and process of producing same. (116,272.) 
Jan. 16. 

13,091 (1918). De Bniyn. See XII. 

XX. -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Application. 

Soc. Cliim. des Usines dii RhOnc. Preparation of 
primai’y alcohols. 217. Jan. 3. (Fr., ii^.1.18.) 

XXI. — PHOTOGRAPHIC MATERIALS AND 

PROCESSES. 

Complete Specification Accepted. 

18,648 (1917). Pedersen. Production of coloured 
photographic views. (121,776.) Jan. 16. 


XXII.-EXPLOSIVES; MATCHES 
Applications. 

Gardner, Hargreaves, and Robural and Am- 
monite. Explosives. 820. Jan. 11. 

Nobels Explosives Co., Lowndes, Rlntoul, and 
Weir. Explosives. 746. Jan. 10. 


XXIII.— ANALYSIS. 

Application. 

Ommanney, Instrument for facilitating calcula- 
lion depending on relations between pressures, 
densities, temperatures, and percentage composi- 
tion of gases, and recording obseryaGons of these^ 
quantities. 484. Jan. 7. 
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L~<aSNERAL; PLANT; MACHINERY. 

Patents. 

Oases; Electrical treatment of . L. Hradley, 

Bast Orange, N.J., U.S.A. Bug. Pats, (a) 107,389,’ 

(B) 119,230, (c) 119,2:17, and (n) 119,238, 21.0.17. 

(Apple. 8290/17 and 14,943, 14,944, and 14,947/18.) 

Int. Conv., 21.0.16. 

(A) Gases are subjected to a silent discharge from 
a powerful current in a nunilKn- of trgniUT tubes 
or ducts, which act as collecting eh'ctrodes for the 
deposited particles of dust, a win* chain, or the 
like, arranged along the axis of the tube, acting 
as the discliarge (dectrode. Tlui gases are led to 
and from the treater ducts by main ducts, or 
common headers, arranged at the entrance and 
exit parts of the treater tubes. In order to control 
or maintain a uniform draught through the treater 
ducts, a localised frictional resistance is IntorpostHl 
in the flow of the gases, c.«/.,by making the inlet or 
outlet (but not both) of each treater duct smaller 
in cross-sectional area than the duct itself. An 
lncr<‘a8ed velocity through any one duct will re.sult 
In greater friction in the constricting means, thus 
tending to equalise the velocity in the different 
treater ducts. The heat of the gas may be main- 
tained and the temr>erature keiff uniform by iirovid- 
Ing suitable insulation or by IntiTChange of heat. 
<b) The conductivity of the gas may be maintained 
by supplying water vapour to it, the spray or steam 
wetting the partich's of dust. (c) The treater 
ducts are scjuare or rectajigular in cross-section, 
and ai*e divlde<l by pai'titions. (n) The velocity is 
equalised In the different t neater ducts by passing 
the gases In a downward direction to maintain a 
down draught, so that any tendency to Inequality 
of flow (by reason of inequality of temperature) 
will bo resisted by a tendency to an upward 
draught. The gases may lx* afterguards i)assed In 
an upward dir(*ction through one or more ducts to 
separate the finer particles.— B. N, 

f^eparation of suspended particles from paseous 

bodies; Electrical . II. A. Burns, Finchl<*y, 

Eng. Pat. 120,994, 11.12.17. (Appl. 18,349/17.) ‘ 

In apparatus for the electrical precipitation of 
NusiKjnded particles from gases, the insulators are 
mounted in chambers separated from that in which 
the dust-separating devices are mounted, and the 
connection Ix'tw'oen the chfimlK*rs i.s const rict(Ml so 
as to hinder the <lust from passing into the 
insulator chambers. A current of cleaned air or 
gas is passed into the insulator chambers at a 
slightly higher pressure than that obtaining in the 
<iust <*hambers and la heated so that it may not 
deix>sit moisture on the insulators.- W. H. C. 

Hall mill and slftinp device. C. Candlot, Paris. 
Eng. Pat. 115,224, 1.3.12.17. (Appl. 18,4tK)/17.) 
Int. Conv., 20.4.17. 

A BALI, mill is divided into fw'o compartments 
sv'parated by a sifting device In the first compart- 
ment the preliminary grinding is effected and the 
material passes to the sifting device, which consists 
of aiiiH*rposed plane screens arrange<l in the form 
of a cone and shielded from the action of the balls. 
The flne material passes througb to the finishing 
compartment and the insnfliciently ground portion 
Is returned to tlie first compart ment.-AV. H. 0. 

Eehhlv. or hall mill. (’. II. Stave, Thornton, 111. 
P.S. Pat. 1,283,580, 5.11.18. Appl., 4.3.18. 

A cyLiNDEicAL jxibble or ball mill is clamped into a 
frame so that the axis of the cylinder is oblique to 
the axis about which the frame Is i*otated. 


Crusher. W. A. Kraemer, Chicago, 111. U.S. Pat. 
1,282,870, 29.10.18. Appl., 28.1.18. 

Material to be crushed is fed from a hopper 
through an ai>erture In a fixed crushing plate. A 
bar of prismatic cross-section Is arrangt*d parallel 
to, and with an cxlge facing the crushing plate, 
and means are provided for moving the bar parallel 
to the plate. This bar carries a crushing plate 
formed of an angle bar longer than the aperture 
in the fixed plate, and mounted on the supporting 
bar so as to overlap the two faces the meeting edge 
of which facK's the fixed plate. Dowel pins carrl^ 
by the snpiiorting bar project loosely through 
apertures in the angle bar, and springs are inter- 
posed l>etwe<'n the .supiiorling bar and each web 
of the crushing bar. The crushing bar is mounted 
to oscillate about an axis bctw’een the supiiorting 
bar and the fixed plnt(‘,--W. F. F. 

Drying chamhe.rs. (). II. Abbott, London Eng. 
Pat. 120,0:i5, 21.11.17. (Appl. 17,190/17.) 

The drying chainlx*r is placed over a gas-heated 
furnace and is provided with a double bottom, 
through whicli the hot gases from the furnace pass 
in a tortuous path f(^rmod by vertical baffle-plates. 
Air enters the drying chamber at the bottom, and 
passes in the same direction as the gas through a 
horizontal compartment al.so provided with vertical 
baffles, just above the double lx>ttoin, whereby the 
air is boated. The air is then delivered into a 
I vertical conduit at one side of the chamber, the 
I reraalnd(‘r of the cbaml)er being fiIl(Ml with suiier- 
posed i>erforated drying trays, slightly Inclined to 
the horizontal and spaced apart. The hot gases pass 
upwards to the exit flue through a vertical pipe in 
the vertical air conduit, to increase the air draught, 
and the conduit is also provided with horizontal 
baffles extending towards the tray shefves but 
I(*avlng a space which (le{T(‘a8es progressively from 
the bottom upwards. The hot air Is thereby caused 
to circulate over and through the trays and Is 
finally discharged through a pipe surrounding the 
waste gas flue.— W. F. F. 

Drying, conditioning, and regulating the moisture 
content of hygroscopic materials; Method of and 

apparatus for . W. H. CJarrier, and Carrier 

Engineering Corporation, New York. Eng Pat. 
121,080, 21.5.18. (Appl. 8404/18.) 

The materials to l>e treated are supported wltJbln 
a chamlH?r and air is caused to circulate around 
and through them. In order to maintain the cir- 
culating air in the desired condition of temperature 
and humidity, a i*egulati*d portion of fresh air of 
the requisite temperature and humidity is intro- 
duced into the chamber through nozzles at one 
side. The jets of air are so adjusted that any 
desired proiK)rtion of tlie circulating air which is 
about to l)e dlscharg(*d through the exhaust ports 
can be withdrawn, mixed with fresh air, and re- 
circulated over the material in the chiimber. The 
temperature and humidity of the air to l)e intro- 
duced are regulated by a system of thermostats 
and liygrostats wlilcli control the heating and 
drying or huinldlfyliig arrangements. — W. H. C. 

Drying of solid suhstauers [e.g., pigments] pre- 
cipitated from soluimn in water or other liquids. 

A. P. Laurie, Edinburgh. Eng. Pat. 121,372, 
29.12.17. (Appl. 19,209/17.) 

The liquid containing the solid In susiiension Is 
exposed to a low t;emi)ei*aiure in order to freeze 
the liquid. The mass is then thawed and after 
draining away as much liquid as possible the 
residue is dried in the usual way. Precipitated 
pigments treated in the above mimner dry to a 
iwwder and not into cakei# or lump^— W. H. 0. 
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Dehydrating vegetable, textile, and other sub- 
stances; Methods of and apparatus for . 

J, G. Maxwell, liondon. Eng. Pat. 121,394, 
6.2.18. (Appl. 2178/18.) 

The material to be dried is heated for a short time 
in a rotary or other apparatus to between 400° and 
000° F. (about 200°— 315° 0.) in a quiescent atmo- 
sphere, and then the drying is completed by a 
current of air at a temperature below the boiling 
point of water.— W. IT. 0. 


Dehydrating vegetable and other substances; 
Method and apparatus for . 0. H. itenjamin. 
New York. TJ.kS. Pat. 1,284,218, 12.11.18. Appl., 
7.6.18. 

The material to be dehydrated is subjected to the 
action of radiant heat for a suflicicuit tinu' to 
induce exudation of the contained moisture, and at 
intervals to tiie action of Iieatxal air currents. Tlie 
material is supported in V-sliaped containers 
formed of a reticulate marerlal, and the radiant 
heat is supi)lie<l by electric lamps placed in 
proximity to the containers.— J. II. P. 


Dryer, O. 0. McCormick, Cleveland, Ohio. C.S. 

Pat. 1,283,242. 29.10.18. Appl., 12.3.18. 

Trus material to l)e drusl is charged into carriers 
supported on an (‘iidlcss sprocket chain whlcli 
passes over sr)rocket wlu'els mount <‘d on a frame 
within a drying cbaintKU*. Tlie chain with the 
charged carru'rs travels in a zig-zag path through 
the chamber from ttie charging door at one en-l 
to the discharging door at the other end and tlHui 
returns the (supty carriers to the charging door. 

— W. II. C. 


Conveyor and its application for drying, mi.ring, 
screening, and other processes. W. K. Batcfs 
Cricklewood, and II. H. L. Walker, London. 
Eng. Pat. 120,7t;4, 20.11.17. (Appl. 17,064/17.) 

A HORIZONTAL cyliiidi'r mounted on friction wheels 
is divided into a numlx'r of comji.artnKmts by cross 
Iiartitions or discs mount(‘d.on an axial shaft. 
The partitions are mounted either at right angles 
or inclined to tiie axis of the cylinder and each has 
a sc'Ctor or quadrant cut away and is providiMl 
with a flange. The materials to be treated are fed 
into one end of tiie cylinder by a screw conveyor. 
When the central shaft is still and the cylinder is 
rotated the materials are agitated but are not 
moved forward, but when botli tin* shaft and the 
cylinder are in motion the materials are trans- 
ferred from compartment to compartment. Gaseous 
or liquid treating agents may be pas.sed through the 
cylinder in the opposite direction to tliat taken by 
the materials.— W. II. C. 


Fractional distUIation of miitures of liquids which 
are not miscible with water [c.g., light tar oil 

etc.]; Apparatus for . A. Goyvaerts, P. 

Becquevort, and H. K. Bossnt, Lomlon. Eng. 
Pat, 120,940, 27.8.17. (Api>l. 12,291/17.) 

The mixture of liqiihls is fed continuously from an 
overhead tank into the first of a series of stills. 
Open steam is supplied to this still and a niixtui’e 
of steam and vapour passes oviu* to the next still 
In the series. Here the vapour of the constituent 
with the highest boiling point and some of tlu‘ 
steam condense, while the vapours of the con- 
stituents of lower boiling point and the uncon- 
densed steam pass on to the next still. The 
vapours from the last still of the series pass 
through a coqdenser. The level of the liquid In 
the stills is kept constant by drawing off from eacli 


•a portion of the liquid condensed therein. It is 
claimed that by one distillation in this apparatus 
there can be recovered from crude benzol four 
fractions consisting of commercial Ixinzol (from 
the condenser), commercial toluol from still No. 3, 
a mixture of xylenes, cymene, and crude naphtha, 
of b.pt. 135°— 190° C., from still No. 2, and creosote 
oil from still No. 1.— W. H. C. 


i<team heating of ovens and the like. F. 0. Bynoe, 

London. Eng. Pat. 121,001, 13.12.17. (Appl. 

18,504/17.) 

The heating is effected by grids of “ Field tubes 
attached to inlet and outlet headers. Steam at high 
tempei’ature but low pressure is passed into the 
inner tnlies and returns along the annular space 
between the two tubes. The inlet header has a 
flange on one side provided with perforations into 
which tiie inner tubes are fixed. The outlet header 
has flanges on both sides. Th(‘ outer tubes are 
fastened into a si't of holes in the flange on one 
side of the liender and the inner tubes pass through 
lioles In the flange on the otlier side and into the 
outer tubes. The two lieaders are bolted togetlier 
to form a sliaim-tight joint. — W. IL C. 


Extractors, dyeing machines, or the like. British 
Dyes, Ltd., J. Turner, and T, P. K. Croslaiid, 
Huddersfield. Eng. Pat. 121,199, 13.12.17. (Appl. 
18,464/17.) 

The liquid in the lower cliambtu’ luniig at the level 
sliown in the figure, air or steam is passed through 
tlie pip('s. i^, i, and the valve, P, into tlie space, 
g, and forces the liquid up the pipe, k, into the 
u])p<‘r cliamlxu’, the air in wliieli escapes through 
j‘\ j, and /®. So long as the bottom of the 



pil>e, k, Is sealed by the liquid tlie pressure keeps 
the valves in tlie position shown, but as soon as 
it is unsealed the valves are reversed and the air 
or steam enters the upjaer compartment through 
the valves, i’, P, and forces the liquid through the 
material, h, into the lower compartment, the air 
in whicli escapes through the valves, iS j*, and 
the pipes, y, y*. When the liquid has again col- 
lected in the lower chamber the floats, P, e*, and 
y*, rise and reverse the valves, and the process Is 
repeated.— W. H. 0. 
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Eattracting solids; Process of . K. E/Howsoa, 

Suit Lake City, Utah. U.S. Pat. 1, 284,310, 
12.11.18. Appl., 5.10.17. 

Ttik material to be extracted held in suspension 
in a liquid is delivered successively to a series of 
hliefs subjecUHl to an Intermitient jarrinj^ action 
(see following abstract). The liquid is drawn off 
and a submerging liquid delivered sueeessiyely to 
the filters from which the Ihiuid has been removed 
and a “mixing and stirring fiuhl ’’ is admitted 
to the material, this fluid being afterwards allowed 
to escape.*— .T. H. P. 


Filtering device. E. E. Howson, Salt Lake City, 
Utah. U.S. Pat. 1,284,317, 12.11.18. Ap])l., 5.10.17. 

A NUMBEii of filters are disposed round a common 
axis and stationary relative to it. The material 
to be filtered is siippliiHl to the filt(‘rs successlvtdy 
and the latter can be tilted to discharge the residue 
on to a carric'r mounted to revolve about the axis 
and below the filters. Means are ])rovided for 
sliaking the filters whilst they are Ixdng tilted. 

- .1. II. P. 


Oold, sand, coal and other minerals: Apparatus for 

screening and washing . 11. W. Pleasanc(\ 

Manor I*ark, Essex. Eng. Pat. 121.512, 17.12.17. 
(Appl. 18,744/17.) Addition to Eng. Pat. 2S,(i75, 
12 . 12 . 12 . 

In screening and wasliiug a|)i>aratus of Ihe type 
descrilM'd in Ihe prior i)afent (this .1., 1013, 1017), 
th(i hopper containing tin* material is jirovided witli 
a jierforated bottom and sides, and water is sui>- 
])lied from a si)rinkler over the hopiua*. The 
Tiialerial is wasiied on to a. .seri(‘s of oi)positely 
inciined i)er fora ted screens, alternately coarse and 
liiK', arranged in a ViU’tical (‘asing. The material 
is graded by tlie coarse s( r(‘ens. wliich are i)rogres- 
sively liiuu-, and the dirt is wash(‘d through the fine 
screems and rimiovaHi. The water itassing througii 
the ho))]X'r is carricxl by pipes to the lop of th<‘ 
second and third .senens. — W. F. F. 


(Irading or sizing of materials of all kinds; Method 

of and apparatus for the . C. Q. Payne, Nevr 

York. U.S. Pat. 1,283,284. 20.10.18. Appl., 
0.12.10. Uenewed IT.ll.l?. 

Material composed of particles of different sizes 
is charged in a lliiii .sluet upon a fi(‘\ihle endless 
lK*lt I lie upiKU' surface of wliicli is inclined trans- 
versely at a progressively increasing angle so as to 
form a helicoidai surface between Us end sii])porls. 
The belt is mov(*d longiindinally so as to carry the 
material at a high six'ed Into zones of gradually 
increasing transverse inclination. The material is 
dlscharg(‘d, in gradually decreasing sizes, trans- 
ver.sely to the motion of Ihe material, the different 
sized particles being separately collected. — B. N. 

Liquids [e.g., water]; Apparatus for use in treat- 
ing with gases. ,S. H. Menzies, London. 

Eng. Pat. 121,521, 10.12.17. (Appl. 18,870/17.) 

A CYLiNDF.u of liquefied gas (e.g.* chlorine) ia con- 
nected with a measuring vessel consisting of a 
plunger working in a sleeve, the working space 
being adjustable to contain the particular quantity 
of gas desired. The gas ia measured under the 
vapour pressure of the liquefied gas in the cylinder. 
The measuring ves.sel is connected by an outlet tube 
with an absorbing vessel holding n measured 
volume of the liquid {e.g., water) to be charged 
with the gas. Valves placed on the inlet and out- 
let tubes of the pleasuring vessel are linked 
together, so that one is opened and the other 
closed by the same movement; or, the Inlet and 
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outlet of the measuring vessel may be controlled 
by two needle valves. The solution of the gas 
obtained in the absorption vessel may lx* used as 
a strong solution for a<ldlng to a larger volume of 
liquid to obtain a dilute solution of definite 
strength.— J. H. .T. 


Oas; Apparatus for applying - — - to fluids. C. F. 
Wallac(', New York, and M. F. Tiernan, New 
Bochclie, N.V. U.S. Pat. 1,285,490, 19.11.18. 
Appl., 28.3.17. 

Fluid under pressure is delivered into a mixing 
chamlHU’ providcai with a siphon, which draws off 
a i)ortion of the fluid whenever the level rises to 
a certain point. A source of ga.s Is connected to 
11 k‘ mixing chamber by a passage provided with 
a valve, whuii is oixmed hy the negative pressure 
established hy tlie siphoning off of the fluid. 


Refrigerating apparatus. Raiisornes and Rapier, 
Ltd,, and R. .1. Cnickiudl, London. Eng. Pat 
121,522, 10.12.17. (Appl. 18,875/17.) 

Two closed cyllndriciil c, a sings an' mounted a short 
<listanc(‘ .apart on the .same horizontal shaft, and 
one of them (‘onlains a rotary compressor, pre- 
ferably of the lyp(‘ in wliich a rotor with channels 
on its periidiery rotates within a drum containing 
liquid, e.g., mercury, I lie drum rotating freely on 
Ix-a rings carric'd by (x'centrlcs mounted on the 
shaft. A wf'iglU is cojinected lo the eccentrics to 
hold tliem stationary during the rotation of the 
rotor and casing. Tiie driving shaft i.s hollow and 
.serva's to convey tlie compressed gas to the other 
rotating casing wliJch a(4s as a condenser. Th« 
liquotied gjis colioels in a layer around the perl- 
l)hery of Ibis casing, and a pii)e parallel to the 
sl)aft connects I Ik* two casings. The ends of the 
pipe are tiiriu'd radially outwards and terminate 
near iln^ ]H‘rlpherieR oL’ tlu^ casings. The flow of 
liquid fioin one casing to the other thus depends 
on Ihe rebative i)ressuivs in them. The compressor 
and condenser casings dip into brine and cooling 
water respectively, contained in suitable vessels, 
I lie brine bi'ing used for refrigerating purposes. 

— W. F. F. 


Pump; Internal-combustion . C. A. Clark, 

Syracu.s(', N.Y., Assignor to Humphrey Gas Ihimp 
(’<>, U.S. Pat. 1,282,757, 29.10.18. Appl., 7.12.15, 

In an internal combustion pump having a recipro- 
caling column of licpikl, the combustion chamber 
contains a reciprocating piston carried by a hollow 
plunger which divides the space above the piston 
into a cent nil and an annular space, both separated 
from the combustion space by the piston. Gas and 
air are drawn through valves into the central and 
annular siiaces resixM-tividy when the piston 
descends, and tiieii pass through valves in the piston 
into the combustion chamber below when the 
pLsIoii ascends. Tin* gas and air are then mixed, 
compressed, and ignited. The gas and air are thus 
kei)t sei)arale from one another and from the hot 
burnt products of the [irevious charge until they 
are ready for mixing and ignition. Means may 
also in* provided wlu'ri'hy air may be added to 
the gas in the central space.— W. tk F. 


Evaporator. A. ITarvi'y, Greenwich, Conn. U.S. 
Pat. 1,282,825, 29.10.18. Appl., 22.10.15. 

An evaporator comprises a number of chambers 
each provided with a separate air inlet. The air 
supply to each inlet is heated in a separate heater, 
so that the temperature of the air supplied to each 
chamber may be adjusted Independently.— W. H. G. 
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Bvaporutor. J, A. Meroney, Asalgnor to Nupro 

Evaporator C3o., San Francisco. U.S. Pat. 

1,283,254, 2p.10.18. Appl., 21.3.17. 

Thr apparatus consists of an oven containing 
Independent supen)osed sets of trays which can 
be Introduced from opposite ends of the oven. An 
open space Is left between the adjacent ends of 
the two sets of trays, and a central suction 
apparatus at the top of the oven draws filtered 
air upwards through the or)en space; discharge 
passages leading from the fan return the air 
through filters to opposite sides of the oven bottom. 
Fan blowers above each series of trays force a 
portion of the heated air downward through tin? 
trays.— W. E. S. 


Vumme; Regenerating . 0. E. Duncan, .Tolins- 

town, Pa. U.S. Pat. 1,283,117, 29.10.18. Appl., 
10.2,17. 

Thk checker-work of a regenerating chamber for 
furnaces Is built up in several sections, spaced 
apart so as to form vertical passages betwetni 
adjacent sections extending through the checker- 
work down to the underlying flues.-— .1. F. P». 

Separator; Centrifugal . F. S. Snyder, Pougli- 

keepsie, N.Y., Assignor to The De Laval Separa- 
tor Co., New York. U.S. Pat. 1,283,343, 29.10.18. 
Appl., 31.8.17. 

Liquid having a heavy slimy constituent is fed by 
the central tube, /. and i>as.sages, g, i, to the 
annular space, m, in a rotating l)owl. The central 
portion of the bowl Is occupied by a numbt‘r of 
superi>oa<‘d perforated conical plates, fc, dividing 
41ie liquid Into thin layers. A non-perforated plate, 



n, partly conical and partly cylindrical, i.s mounti'd 
above the perforated i>late8 so as to leave only n 
narrow space between its outer rim and the Inner 
wall of the bowl. The lighter constituents pn.S8 
upwards between the conical plates and are dis- 
charged at the outlet, «, while the heavier material 
passes upwards tliroiigh the space, p, to Its d-s- 
ohai*ge outlet, t. Radial wdngs are provided In tin* 
spaces, V, L w, and p.—W. F. F. 

Separator; Centrifugal . A. M. Mark and 

B. H. McBlvain, Denver, Colo. U.S. Pat. 

1,283,848, 6.11.18. Appl., 18.2.18. 

Material to be separated Is fed through, a vertical 
pipe on to a conical distributor supported in a 
ix)tary separa ting-pan with Its apex In the mouth 
of the pipe, which Just projects through the cover 
of the pan. The distributor Is arranged centrally 
In, and Just above the base of the pan. The side 
wall of the pan Is flared outwards from the bottom, 
and a snlral riffle Is arranged around the Inner 
face of the wall. The heavier separated material 
Is thus guided to a discharge opening immediately 


below the upper end of the riffle, the opening being 
protected so as to prevent the material from pass- 
ing beyond it. The solid material falls into a 
discharge shoot, and another shoot is provided 
for the lighter material which overflows the upper 
edge of the pan.— W. F. F. 


Filtering apparatus. 0. J. Salisbury, Assignor to 
United Filters Corporation, Salt Lake City, Utah. 
U.S. Pat. 1,283,925, 6.11.18. Appl., 3.3.17. 

A HOLLOW horizontal rotating shaft, extending 
Uirough a tank containing the liquid to be Altered, 
carri(‘S transverse liollow Altering discs which have 
their lower portions Immersed in the liquid. The 
Interior of each filtering element is connected to 
a suction device through tlie hollow shaft, and 
stationary scrapers are arranged above the liquid 
to detach deposited material from the discs. Verti- 
cal rotating spiral conveyors are arranged between 
the discs to remove the solid material, and are 
driven by bevel gearing from a single shaft 
arranged horizontally above the tank.— W. F. F. 

Retort; Continuous rotary . P. S. Shoaflf, Long 

Reach, Cal. U.S. Pat. 1,284,479, 12.11.18. Appl., 
21.9.10. 

A ROTARY retort Is inclined downwards towards 
the burner end of the furnace chamber. The 
Interior of the retort has no communication with 
tile furnace chamber. A stack leads from the top 
of the chamlKW at the burner end. Baffle-walls 
arc fixed in the chamber in such a manner that the 
flame and heating gases pass along the bottom of 
Ihe retort, then around both sides and over it 
to the stack. The material to he treated is fed at 
the npi>er end and withdrawn from the lower end 
of the redort.— J. H. P. 

Kilns; Apparatus for utilising the waste heat and 
increasing the circulation of the air during ihe 

drying and burning processes in . T. B. 

Sullivan, Kansas City, Mo. U.S. Pat. 1,284,943, 
12.11.18. Appl., 12.12.17. 

The air supply for the furnace of a kiln Is pre- 
heated by passing It through a pipe which enters 
the smoke stack below the level of the grate, and 
passes upwards through the stack. The pipe con- 
tinues outwards through the stack and finally dis- 
charges into the furnace near the grate.— W. P. F. 

Sublimation apparatus. J. D. Sartakoff, New 
York. U.S. Pat. 1,284,787, 12.11.18. Appl., 13.4,17. 

Tue apparatus comprises a horizontal rotary drum 
provided with a central perforated pipe through 
which a gaseous healing agent is introduced so 
as to maintain the temperature of the whole 
chamlH'r substantially constant. Solid material Is 
fed into one end of the drum and a number of 
lifting buckets attached to the inner wall of the 
drum elevate and dump the material within the 
drum. Baffle plates are mounted on the perforated 
pipe, and the vapours and gases pass through a 
tniKU’ing exit Into a condensing chamber.— J. H. P. 

Ref rigera ling machines. H. Wade, Tx)ndon. Prom 
D. 1. Davis, Chicago, 111., U.8.A. Eng. Pat. 
121, G42, 31.12.17. (Appl. 19,348/17.) 

See U.S. Pat. 1,280,101 of 1918; this J., 1918, 757 A. 


Corrosive liquids or substances; Apparatus for 
manufacturing, storing, treating, or transporting 

. I. Wolf, London. U.S. Pat. 1,286,537, 

19.U.18. Appl,, 28.2.18. . 

See Bng. Pat. 113,902 of 1017; this J., 1018, 229 a, 
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Gaa washer, U.S. Pat. 1,283,703. See IIa. 

Conveying and absorbing gases. U.S. Pat 1 282 799 
See VII. 


Optical pyrometry. U.S. Pat. 1,282,907. See XXIII. 
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Coal; Oxidation and ignition of . p. V' 

WhtM^lor. Chem. Soc. lYans., 1918, 113, 945-^955! 

In a series of experiments in which air or oxyj?en 
was circulated in a clo.sed system through a column 
of powdered, freshly won coal heated in a constaiit- 
temiierature oven, tlie rate of disappearance of 
oxygen being measureil by the fall in pressure, 
n>sults have been obtiUned which, in general, agree 
with those recorded by previous investigators. 
The occluded gases wliich can be removed from a 
sample of coal by exhaustion at 100° C. contain 
a large proportion of the oxides of carbon If th<‘ 
coal has been previously “ weathered ’’ either 
naturally or artificially, and in this resiK'ct dlfler 
from the gases wliich are removed from newly 
won coal. Comparallve experiment. s, in which the 
gases were removiMl at 15° 0. and at .100° 0., sliow 
that although some oxygen is occluded by coal 
and can be removed at the ordinary tempi^rature 
by physical means, the major portion' of the oxygen 
retained by the weathered coal only makes its 
apriea ranee in the form of oxides of carbon when 
the temperature of the coal is rais(‘d. The results 
suggest tliat the first step in the oxidation of 
coal is the formation of an addition compound 
or complex of oxygen with one or mor(‘ of the sub- 
stances i>resent, in the coal. Incidentally it has 
been found that the (piantity of gas nmioved from 
a weathered coal by exhaustion at 100° C. is con- 
siderably increased when the coal has been 
“ weatliereii ” by contact with air dried over cal- 
cium chloride. In ordi'r lo determine what red.a- 
tionshlp, if any, there is betweiui the chemical 
comiMisition of a coal and its Ignilion temp<‘ra- 
iun', a number of (?oals were tested by heating 
finely powdered and sifted samples in tubes eni- 
liedded in a saml bath the temperature of which 
could lx* slowly raised by electrical heating, a 
current of air Ixfing drawn through the column 
of coal at constant six*!'!!. Thermometers embedded 
in the coal and in the sand respectively were 
read at frequent intervals. Two temiierature-tlme 
curves were thus obtained and It was found that 
iheae curves intersected at a certain temperature. 
This temperature is regarded for comparative pur- 
poses as the “ ignition temi>erature.” The i-esults 
obtained with samples of c*oala containing different 
quantities of oxygen show clearly that the most 
highly oxygenated coals are those which have tlu^ 
lowest “ ignition temiierature ” and are therefore 
most liable to self-heating. It Is probable that 
such highly oxygenated coals contain considerable 
quantities of substances, the molecular structure of 
which approximates closely to that of carbon. The 
reaction responsible for the self-healing is supposed 
to consist in the attachment of oxygen to molecules 
of this type.— H. M. D. 


Ammonia recovery [from coke-oven pas']; Effects of 

. T, B. Smith. Midland Coke Oven 

Managers* Assoc., Dec. 21, 1918. Gas J., 1918, 
IM, 161-162. 

The effects of the direct and indirect processes 
for the recovery of ammonia from coke-oven gas 
ou the other hy-products are compered. In the 
direct ihethod a thicker tar is prodti^ and more 


' light oils pass to the benzol plant, which constv- 
quently has to perform more work. The inter- 
mediate dephlegmation fractions of the crude ben- 
zol still or the crude benzol itself contain 7 to 10% 
of phenolic bodies which the author recommends 
should be recovered. In the direct process, naph- 
thalene causes serious trouble in the condensing 
plant following the ammonia absorber and a suit- 
able solvent must be employed. The effluent from 
these condensers differs considerably from that of 
the usual ammonia stills, a typical analysis show- 
ing : free ammonia, 0*0184% ; fixed ammonia, 0-0061; 
total ammonia, 0 0245; carbonic acid, 0*0088; hydro- 
chloric acid, 0*0010; hydrocyanic acid, 0*0185; 
hydrogen sulphide, 00115; sulphur as sulphates, 
0*0012; sulphur as Ihioeyanate, 0*0025; total sulphur, 
0 014H; phenols, 0*1947%. Such an effluent can be 
used for coke quenching without seriously affecting 
the appearance of the cok(‘. The hydrocyanic acid 
in lh(‘ gas may bi‘ recov(?red by Hindi’s process 
prior to the gas entering the ammonia absorber, 
but the author points out that a much purer 
pnxiuct would result if the recovery were made 
after the g.as liad passi'd the absorber. If, how- 
ever, no attempt; is made at recovery a considerable 
proportion is bikcn out at the benzol absorbers 
and evolved again at tlie vapour pipe of the crude 
benzol .still. The pink colour frequently met with 
in ammonium sulpha t(‘ from the direct process is 
due to t.lu^ jiresence of traci's of forrle tiilocyanate. 

— T. F. E. R. 


Liquid fuels. A. Guiselin. Mem. et Compt. rend. 
Trav. Roc. Ing. Civlls de France, Oct., 1918, 
453-548. 

Tife author discussi^s the subject of liquid fuels 
with special reference to the needs of BYauce. The 
paian* imdudes sections on the production of fuel 
oils from bituminous .shales, coal far, coal waste, 
lignite, jieat, etc., and on the use of alcohol as 
fuel. 

Calorimetric lag. Calorimetric precision. Calori- 
meirie methods. White. See XXI II. 


Patents. 

Fuel; Production of artificial — - and utilization 
of peat. T. Twynam, Redcar. Eng. Pat. 121,378, 
.31.12.17. (Appl. 19,245/17.) 

WE-r or partially air-dried ijeat is intimately mixed 
by grinding, with about one-eighth of Its weight 
of dry pitch and coke dust, or small coal, to give a 
product when dry approximating in composition to 
coal. The moist mixture is either briquetted or 
flattened into pieci^s of suitable thickness and dried 
by means of waste steam. —T. B\ B. R. 

Fuel briquette.. C. II. Smith, Short Hills, N.J., 
Assignor to International Coal Products Corpora- 
tion, Richmond, Va. U.S. Pat. 1,284,939, 12.11.18. 
Appl., 18.7.18. 

A FUEL briquette is composed qf finely-divided, 
partly carbonised coal, and pitch in such propor- 
tions that the total amount of volatile hydrocarbon 
is about 11— 17%.— W. F. F. 

Coal-washings; Settling apparatus for . B. G. 

Burks and N. Hayes, Ensley, Ala. U.S. Pat. 
1,284,586, 12.11.18. Appl., 26.1.16. Renewed, 

25.4.18. 

The settling tank of a coal-washing apparatus Is 
constructed with a sloping bottom fom^ by four 
sloping sides. A well is provided at the bottom, 
formed by the downward extensioii of ah tmposite 
pair of sloping walls, other pair of walls of the 
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well being vertical. The tank is divided into three 
compartments by two vertical partitions, each parti- 
tion being formed of spaced perforated walls en- 
closing a layer of granulated material. The coal 
and dirty water are delivered Into the central com- 
partment, and the water Is filtered tJirough the 
partitions into the side compnrtinenis and with- 
drawn from them. An inclined endless elevator 
has its lower end projecting into and cIo.«K‘Iy fitting 
into the well. (See also U.S. Pat. 1,201,143; this 
J., lOlO; 1200.)— W. F. F. 

CokiiKj pitch. It. A. Lee, Brooklyn, N.Y., Assignor 
to The llarrett Fo., New York. U.S. Pat. 
1,28.1,220, 20.10.18. Appl., 28.4.17. 

(loKK is i)roduced from pitch or a similar hydro- 
carbon liquid by heating it under several atmo- 
spheres pressure to a tomi)erature in excess of the 
boiling point of a substantial portion of its consti- 
tuents, say 000° F. (3ir)° C.). By suddenly reducing 
the pressure to atmospheric, and without the appli- 
cation of further heat, vaiKmrs are evolved and a 
residue of coke remains.— T. F. E, IL 


Coked products; Method of makintj low density 

. H. Rodman, Edgewood, Pa., Assignor to 

Rodman Chemical Co. U.S. Pat. 1,283, .310, 

29.10.18. Appl., 7.2.17. 

Coking material or a mixture containing .such is 
made Into i>ellets or fragments and suddenly raised 
to a coking temix^rature.— T. F. E. R. 


Gas-producer. L. Nelson, Wtdlington, N.Z. Eng. 

Pat. 112,128, 8.12.17. (Ai)pl. 18,249/17.) Int. 

Conr., 8.12.10. 

The apparatus consists oi a down-draught produ<‘er 
with scniblXTs, coutahu'd in a comi)act sliell, for 
use in conjunction with marine engine.s. Air sup- 
plied by a fan or drawn in by the suction of the 
engine [iasses into a perforated distributing pipe 
in the upper pari: of the produeer, and downward.s 
through the incandescent fuel. Tin* gas passes 
. down through the grate of the producer, then under 
a partition Into the 8cnibl)er.s. After passing up 
one scrubber and down the other. It proceeds to the 
engine. The scrubbers are packed with small cok<‘ 
or pumice and whaler is sprayed In at the top and 
pas.ses off at the bottom to the ashpit. Clinker is 
extracted from the ])ro(hi(“er by ofjci'atiiig the 
sliding grate.— T. F. E. R. 

Gas-producer. H. O. P<*rdue, ValiKiraiso, TiuL, 

Assignor to Morgan Construction t’o., \Vor(H*ster, 

Mass. U.S. Pat. 1,284,138, ,5.11.18. Appl., l.G.ll. 
In a gas prodiKri»r having a rotary section carrying 
the fu(d, a stationary member is arranged to rest 
on the fuel surfaw to k(H‘p the surface (*veii. This 
member may be adjusted about an axis eccentric 
to the axis of the prodiiwr so as to vary Its position 
on the fuel bed and thus vary the accumulation of 
fuel towards or away from the centre of the fuel 
bed. Means are also provided to adjust the posi- 
tion of the fixed mcmlxw axially to correspond witli 
variations of level of the fuel bed. — W. F. F. 


Gas-producer. E. A. W. .lefl'eries, Assignor to 

Morgan Construction Co., Worcester, Mass. U.S. 

Pat. 1,284,694, 12.11.18. Appl., 23.1.16. 

The rotating body of the producer is fed with fuel 
from a hopper above placed excentrlcally to the 
axis of rotation. From the top of the producer de- 
pends a swinging member which levels the fuel 
and at a determined height puts into motion a 
weighted lever which automatlc^y shuts off or 


controls the supply of fuel. The weighted lever 
can be disconnected from the swinging member for 
hand operation. In an alternative arrangement 
the fuel-feeding device rotates excentrlcally and 
the producer body remains stationary.— T. F. E. R. 


Producer-oas ; Furnaces for the (feneration and 

combustion of . F. Grocott, Blrmingliam. 

Eng. I»at. 121,516, 10.12.17. (Appl. 18,815/17.) 

The producer is provided with a vertical shaft, L 
down which the fuel is fed and at the bottom of 
wliicii are tlie fire-bars, P. The produccu'-gas rises 
into :i collecting chamber. /. and I hen passes through 



no.strils. e'\ in the concave roof, c, into a combustion 
ebamber, d. Secondary air, preheat cd by passage 
through zig-zag channels in the furnace structure, 
is also led into this chamlMn* from ports, d\jP, 
close to the no.strils. TIk? produccr-gas is burned 
and the hot: produets pass into the boiler Hue 
through a .short pieev of pipe, a. HiumI with lire- 
bricks.- T. F. E. H. 

(las washing and cidhclinff appai'iitus. 11. Her- 
mausen, Bayhrldge, Assignor to The Sandusky 
Cement Co., Clevt'land, Ohio. U.S. Bat. 1,283,^63, 

5.11.18. Appl., 28.12.16. 

The washing chamber is divided by a horizontal 
partition Info two compartments. Gas is supplied 
to the top compartment by a central pfix* and passes 
into the lower compartment through an annular 
series of i)ipes depending from the partition. In 
each pipe the gas is subj(‘cted to a small spray of 
washing fluid supplied by vertical pip(‘s from out- 
side the chamber. The fluid and gas pass together 
into a separator tank, after which the gas passes 
foi ward and the fluid is re-clreulated to the sprays 
by moans of a pump.— T. F. E. R. 


Liquid fad; Apparatus for hurninp - — . R. E. 
Griffith, Chicago, 111. U.S. Pat. 1,284,657, 

12.11.18. Appl, 1.3.1,5. 

A MIXING chamber and an air ebamber are sepa- 
rated by a ijcrforated w'all, and liquid fuel and 
air are drawn Into the mixing chamber at the inner 
side of the i)erforated wall. The fuel is heated 
by a steam pipe passing through the fuel pipe, and 
connected with an apertured tube leading from the 
mixing chamber. The flow of steam draws the air 
and fuel into the mixing chamber and the mixture 
of fuel, air, and steam then passes through the 
apertured tube to the combustion chamber. The 
products of combustion pass through a flue enclos- 
ing the supply pipe for the combustible mixture. 

— W. F. F. 
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Burning explosive mixtures; Apparatus for . 

Surface Combustion Co., Long Island City, N.Y., 
Assignees of G. B. Richardson, New York, W. B. 
Bdclibon, Irvington, N.Y., and II. L. Read, 
New' York. Eng. Tat. 112,011, 1.11.17. (Appl. 
15,938/17.) Int. Conv., 23.11.10. 

Furnaces lieatcd by the burning of explosive 
gaseous mixtures are ])rovided with a siM'cial nozzle 
(see flg.) for introducing the mixture. This nozzle 
is made of a good heat conductor, e.g. cast Iron, 
and tapers to tlie short discharge passage, 30, 
which has parallel sides. The gaseous mixture 
issues ill a slanting downward direction, and im- 



ping(‘s on a granular bed of refractory mab'rial, 
where it spread.s out and is burned. The mixture 
is supplied at a pnsssure su(!h that it (‘nL«.^r.s the 
furnace at a rate greater than its rate of llamo 
propagation. The nozzle is almost completely pro- 
tect e(i from the heat by refractory cement, 40, but 
to prevent tlie incandescrmt cement coming into 
conta(‘t with the isvsnlng stream a small area, 37, 
of the nozzle Is left exiK)sed and by conducting heat 
away prevents the issuing gas being raised to its 
ignition point and thus prevents the phenomenon 
of “ back creeping ” which the otherwise gradual 
heating up of the nozzk* would cnus('. Iloat-dissi- 
pating fins are fixed at TJ, or the nozzle may be 
water-cooled.— T. F. B. R. 


II gdrorarbijn, oils: McUtod of and apimratus for 

treating . E. A. .lohnsou, Woodhaven, and 

W. Snodgrass, Brooklyn, N.Y. If. 8. Pat. 
1,283,202, 2t).10.18. Appl., 17.1.17, 

A NUMBER of parallel stills are placed in the com- 
bustion chamber of a furnace, each still consisting 
of an upper and a lower section connected by a 
number of vertical tubes. Oil is passed ufmairds 
through the stills in the form of hollow (*olumns, 
both the interior and exterior of the columns being 
heated. The vapours generated are led to an 
atmospheric condenser to be partially condensed by 
radiation; the partially condensed vapours are then 
allowed to expand and finally condensed by liquid 
cooling.— L. A. C. 


Heavier hydrocarbons; Process for the extraction 

of lighter hydrocarbons from and especially 

of gasolene and another product from kerosene, 
P. A. Howard, Niagara Falls, N.Y. U.R. Pat. 
1,284,087, 12.11.18. Appl., 25.1.18. 

A MIXTURE of equal volumes of heavy hydrocarbon 
and cold water is heated in a still so that the tem- 
perature of the vapour is not above 98° 0. The 
distillate of lighter hydrocarbons Is condensed. 

P. P. 


Oil still, O. C. Swan, I>enver, Colo., Assignor to 
The Swan Process Oil Co. U.S. Pat. 1,284,946, 
12.11.18. Appl., 28.4.17. 

An oil still, comprising nn oil-heating chamber sur- 
mounted by a foam chamber, is provided with a 
dome-shaixjd double-walled vapour chamber above 
the foam chamber. The whole still is contained 
within a single vertical casing. A steam jacket 
is provided round the foam chamber, and steam Is 
also circulated through the space between the 
double walls of the dome to 8iii)erhent the vapour 
in the latter. 1'he vapour Is withdrawn through a 
central oiKuilng at the* top, extending through the 
.steam jacket.— W. F. P. 


Gas-producers; Perding mechanism for . C. W. 

laiinnils. Assignor to Morgan Construction Co.. 
Worcester, Mass. Reissue 14,518, 12.11.18, of 
U.S. Pat. 1,270.1)(>3, 2.7.18. Appl., 28.9.18. 

See this J., 1918, 539 a. 


iUirlnm and method of recovering same from the 
irasle product of oil-cracking. R. D. Pike, San 
Franclsto, Cal. U.S. I»at. 1,2.85, 303. 19.11.18. 
Apid., 2.5.7.in. 

See Eng. Pat. 102, (>15 of 191i;; I his .T., 1917, 127. 

Washing coal, etc. Eug. Pat. 121,512. aVcc I. 

Oil from .Oiale, etc. U.S. Pat. 1,283,000. See IIb. 

Recovering cyanides. Eug. Pat. 120,759. See VII. 

Nitric oxide in inlernal voinhustion engines. U.S. 
I'at. 1,283,117. Sec VII. 

Clarifying oil. U.S. I'at. 1,281,750. See XII. 


nB.-DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING. 

Lignites; Carbonisation of . E. Stansfield and 

K, E. Gilmore. Trans. Roy. Soc. Camida, 1917— 
IS, [iii], 11, 85—100. 

Laboratory tests were carried out on a sample of 
lignite having gross calorific value 4200 cals., mois- 
ture 31*8%, ash 5-2%, volatile mutter 28-9%, fixed 
carbon 341% ; the calorific value of the dried lignite 
was 0200 cals. In tests carrlt*.d out between 200° 
and 700° C., it was found that loss of volatile 
matter was slight up to 300° C., increased rapidly 
up to 000° C., and by 700° C. was practically com- 
plete. The calorific value of the residue Increased 
to a maximum (7530 cals.) at 550°— 000° C. and 
then decreased. Adopting slow carbonisation the 
results obtained were similar to the above, except 
that for any given final temperature the loss of 
volatile matter wuis less than with more rapid 
carbonisation. A series of vacuum carl)onl8atlons 
(25 mm.) was also carried out; in these the amount 
of volatile matter driven off was greater than at 
ordinary pressures; the calorific value of the resi- 
due was the same as w'hen working at normal pres- 
sures at 350° C. (0020 c»al8.) ; above that tempera- 
ture it was less (e.g. 7305 at 000° C., the highest 
value recorded in this series). When steam was 
passed through the retort the results were similar 
to those in the previous tests up to about 450° 0.; 
above that temperature variable results were ob- 
tained, and it is concluded that this is the maxi- 
mum which should he used under these conditions; 
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the calorific value of the residue was in all cases 
slightly lower than In the vacuum series, the maxi- 
mum obtained (at 650® C.) being 7286 cals. Tests 
^ under pressure gave results closely resembling those 
of the vacuum* series; the calorific values of the 
residues were higher than In any other series, 
reaching a maximum of 7640 cals, at 650® C. When 
the lignite was dried before carbonisation, the 
residues obtained had very high calorific values. 
The hot carbonisiitlon residue Is highly Inflam- 
mable and gains In weight on standing; thus a 
sample kept In a stopr)ered tiilx^ gained 2*2% in 
26 days, whilst the calorific value fell by .‘{•8%. The 
losses in calorific value apyx^ared to be greater 
than could be accounted for by occlusion of air or 
absorption of moisture. Tt is concluded that a 
temperature about 600° C. is the mo.st suitable 
for carbonisation. The by-products are to ex- 
amined later. 

Patents. 

Coal-distilling apparatus. Oil Extractors, Ltd., 

London, and F, Lamplongh, Peltham. Eng. Pat. 

121,496, 16.10.17. (Appl. 14,997/17.) 

The coal is fed by two hermetically sealed worm 
conveyors Into inclined retorts of oval cross-section, 
set so that the long dlanK'ter of the oval is vertical. 
Excess coal is returned to the Iioiukh* from the de- 
livery end of the conveyor by another worm con- 
veyor. The hot products of distillation pass into 
an expansion chainlKT and two off-take pii)es lead 
them through two vcu tical tubular boilers, fixed oik* 
above the other. When the steam pre.ssure in tlu^ 
top boihu’ reaches a given value, water is forced 
out at the bottom tiirough a connecting pipe Into 
the top of the lower boiler, and the water displaced 
from this boiler )ia.sses l)ack to an overhead feed 
tank, the height of which determines the maximum 
steam pressure. After heaving the boilers the gas(‘s 
undergo the u.sual purification processes. Tin* 
steam after i>a.ssing through superheaters fixed in 
the retort setting passes into the bottom of each 
retort. Each retort is provided with a mechanical 
stirrer which extends tlie whole length. 

-T. F. E. R. 


Oil; Apparatus for recovering from oil-shate 

and other carbonaceous materials. Process for 
distilling carbonaceous materials. G. W. 
Wallace, Assignor to Wallace Coke, Oil and Ity- 
Products Co., East St. Louis, 111. U.S. Pats. 
1,283,000 and 1,283,001, 29.10.18. Appl., 8.2 and 
26.3.18. 

Solid carbonaevous material is heated out of con- 
tact with air, liquids, gases, etc., other than those 
generated during the distillation, in a vertical re- 
tort, the walls of which taper from the low('r to the 
upper end. The top and tK3ttom of the retort are 
closed and within the retort is a vertical perforated 
tubular take-off duct which passes through the 
bottom of the retort and through which vapours 
and liquids generated during the distillation are 
withdrawn under reduced pressure. Steam can be 
introduced through a device fitted to the totom of 
the retort.— -L. A. C. 


Incandescence electric lamps; Leading-in wires, or 

conductors, of , high vacuum apparatus, and 

the like. P. Hoge, Zug, Switzerland. Eng. Pat. 
121,173, 4.12.17. (Appl. 17,941/17.) 

The leadlng-In wires or conductors of incandescena^ 
lamps are made from a wire of Iron, steel, or alloy, 
coated with a paste of powdered glass mixed with 
tungsten, tungsten oxide, or a metal or oxide of 
the same group, the whole being heated to form 
adherent coaling on the wire.— B. N. 


Incandescence [electric] lamps; Manufacture el 

. P. W. Gill, Arlington, N.J., Assignor to 

General Electric Co. U.S. Pat. 1,284,648, 12.U.18. 
Appl., 29.6.15. 

See Eng. Pat. 11,544 of 1015; this J., 1916, 059. 


ffl.~TAR AND TAR PRODUCTS. 

Coal-tar industry; Methods of analysis used in the 

. III. Heavy and middle oils. J. M. Weiss. 

J. Iiid. Eng. Chem., 1018, 10, 911—916. (See this 
J., 1918, 648, 728 a.) 

Heavy oil tests. Water, sp. gr., and matter in 
soluble in benzene, are determined as already de- 
scribed {loc. cit.). A retort distillation is also 
made, fractions being collected at 210®, 235®, 270°, 
315°, and 355° C., and the sp. gr. of these Is deter- 
mined. The coke remaining after the retort has 
'been heap'd to redness is weighed. Tar acids are 
d(‘tenuined in the distillate either by noting the 
decrease in volume of the distillate when this is 
shaken wltli sodium hydroxide solution, or by 
acidifying the alkaline extructs and mea.suring the 
llbcrnlcd lar acids. The sample is submitted to a 
llcmpel distillation and I he ndractlve indices of 
the fractions determined. Tar bases are det(‘r- 
mlned by extracting the distillate with sulphuric 
acid. The sulplionation test of the fractions is 
made in a gradiailed (rt'iitrifuge bottle and the 
volume of the unsulphonatcd residue noted. T«i 
determine “ dry salts,” the oil, after extraction of 
the tar acids, is cooled at 1*,5° 0., and the separated 
solids are collected, dried between filter-paper, and 
W(‘ighed. The limpid point of tlie oil is determined 
by cooling It until crystals appear and then raising 
the temi^erature until a point is reneln'd at which 
all crystals disapyM'nr. Middle oil tests. These are 
the same as for lioavv oils, lait the coke tosi is 
omltl(‘d. -W. P. S. 


Coal-tar industry; Methods of analysis used in the 

. TV. lienzids and light oil. J. M. Weiss. 

J. Iiid. Eng. Ciiem., 1918, 10, 1006—1012. (See 
this .1., 1918, 648 A, 728 a.) 

Benzols. The sp. gr. is determined by mctho<lH m(*n- 
tioned previously {loc. cit.)', the distillation test is 
made under prescribed (!onditlons, as is also the 
sulphuric acid wash test. Carbon bisulphide is 
determined l)y conveision Into xantliate, which is 
titrated with copix'r sulphate .solution. Sulplionu- 
tlon is employed for the deP^rmi nation of paraffins, 
whilst hydrogen sulphide and sulphur dioxide are 
determined by extraction with sodium hydroxide 
solution and subsequent oxidation with bromine. 
Tin* solidifying pt. is also delermlned. Light oils. 

material is tested for water, sp. gr., tar acids, 
and tar bases as already described for heavy oils 
(see preceding abstract). Other special tests com- 
prise distillation, tar acids by contraction and 
liberation method, determination of crude naphtha- 
lene, and a distillation method for the determina- 
tion of benzene and toluene.— W. P. S. 

Phenol, 0 -ere sol, m-cresol, and p-cresol; Freezing 

points of mixtures of . H. M. Dawson and 

C. A. Mountford. Chem. Soc. Trans., 1918, 118, 
923-936. 

The freezing point curves of the six series of 
binary mixtures, which may be derlv^ from this 
group of substances, have been determined by ob- 
servation of the lowest temperatures at which the 
various mixtures undergo complete liquefaction. 
Weighed quantities of the carefully purified and 
thoroughly dried components of the mixture under 
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examliiatlon were sealed up In glass tubes, tbe con- 
tents melted and then partially soUdlfled by cool- 
ing. The tubes were then made to rotate in a 
water bath of slowly rising temperature, and the 
temperature at which the last crystals disappeared 
was registered as that at which freezing would 
begin In the absence of siir^ercoollng effects. The 
results obtained, which differ very considerably 
from those recently recorded by Fox and Barker 
(this J., 1918, 208 T), show that definite chemical 
compounds are formed in the case of five out of the 
six pairs of substances. Such combination is not de- 
finitely excluded in the nppai*ently exceptional cas(‘ 
(phenol and o-cresol), although the frei^zlng point 
observations suggest that tiie curve system consists 
of only two branches. Comparison of tlu^ change's 
in the freezing point which are produced when three 
of the substances of the group are severally added 
in equivalent (luantltles to the foui'th In the capa- 
city of solvent, shows consah'rable diversity In (he 
behaviour of these cliemically closely related sub- 
stances. It is probabh' that these differences are 
to l>e exi)Ialned in terms of the formation of solid 
solutions. (See also following abstract.)— IT. M. D. 


Phenol and the three Lvmerlc creffoln; Estimation 

of in mixtures of these suhstances. II. M. 

Dawson and C. A. Mountford. Clu'm. Soc. 

Trans., 1918, il3, 9.35—941. 

Ix virtue of their behaviour on fractional distilla- 
tion, the eleven possible groiii)s of mixtures which 
may be derived frorti the four substamx^s in (pies- 
tlon may be reducc'd to four which are of practical 
importance, namely, (1) phenol and o-cresol, (2) 
m-cresol and p-cn'sol, (3) the three cresols, (4) all 
four components. It is shown that the deterinlna- 
tion of the composition of each of th(‘se groups of 
mixtures may Ik^ (‘onvenlently eff<'cted by fn'ezing 
point observations. The value of a freezing point 
curve for this purpose is (h'termined by its steep- 
ness and by its length. In the case of mixtures of 
phenol and o-cresol, tlnr ineasurenu'nt is made with 
referencf^ to the phenol curve. The unknown mix- 
ture, X, is mixed with a definite quantity of stan- 
dard phenol and the freezing point of the resulting 
mixture, Y, is determined. From the curve the 
composition of Y is read off and the composition of 
X follows by a simple calculation. Mixtures of 
m-cresol and p-cresol may be similarly analysed by 
making use of the freezing point curve for ;)-cresoi. 
According to an alternative method, the mixture is 
added to standard phenol to give a ternary mix- 
ture containing 00—709/ of phenol, and the freez- 
ing point of this is determined. From this the 
ratio of m- to p-cresol in the mixture can In’! 
deduced (see Table III. bi'low). In the case 
of ternary mixtures of the three cresols, two 
freezing i>oint measurements are nquired. 
The metliod deixuids on the fact that the 
freezing tx)int of p-cn'sol is lowered to the 
same extent by o-cresol and m-cresol and on 
the further observation that the freezing point 
of o-cresol Is depressed to very nearly the same 
extent by wi-ci'esol and p-cresol. The proportion of 
p-cresol and o-cresol in the unknown mixture can 
thus be determined and the m-cresol is obtained by 
difference. In applying these methods to the esti- 
mation of the composition of a quaternary mix- 
ture it is necessary to sublect the mixture to a 
preliminary fractional distillation. A known pro- 
portion of o-cresol should be added to the mixture 
and the resnilting liquid subjected to careful frac- 
tional distillation, when it Is readily separated into 
two fractions : (a) phenol and o-cresol, (ft) o-cresol, 
m-cresol. and p-cresol. The binary and the 
ternary fractions so obtained can then be examlnefl 
by the methods already describe. need 
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correspond with the numbers in the following tables 
showing : (I) the freezing points of binary mixtures 
rich in phenol or in o-cresol respectively; (II) freez- 
ing points of p-cresol in admixture with o- or 
m-cresol or phenol ; (III) freezing points of ternary 
mixtures of phenol and m- and p-cresol ; (IV) freez- 
ing points of o-cresol in admixture with m- and 
p-cresol. 

Table I. 

Phenol, % by weight ... 100 95 90 85 80 75 70 

Freezing pt.,oC 40-5 87-9 86’2 - 82 4 29-6 20*6 28 4 

o-Creiol, % by weight ... 100 95 90 85 80 76 70 

Freezing pt., o C. 80-45 29 0 27-0 26 26 24-96 28-7 22-6 

Table TI. 

P-Cresol, % 100 95 90 85 80 75 70 65 

Freezing pt., ^C. ...0415 80*7 27*2 28*6 20*0 16*3 12*3 7‘8 

Table III. 


Percent. > m-trc*Kol in mixture of m- and p-eresol 
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Table IV. 

o-Crcsol, % ... ... ICO 95 90 86 80 75 70 66 

Freczingpt., 'C. ... 30*45 28*05 25 0 23-1 20*4 17*6 14*4 11*0 

-II. M. D. 


Phenols and sal phonic acids; Fusion of sodium 

hydroxide icilh several . M. C. Boswell and 

.1. V. Dickson. J. Anu'i*. Chem. kScx*., 1918, W, 
1780—1793. 

Whkx sodium lienzenesulphonate is fused with 
sodium hydi-oxkle at 30()°— 350° C. in presence of 
air, a certain amount of oxygen is absorbed and 
free hydrogen is evolved. A double oxidation 
apiK'ars to proceed, tiie first stage by atmospheric 
oxygen, the second by water with hydrogen forma- 
tion. If the fusion is carried out in absence of air, 
no hydrogen is formed. Exiieriments made on 
100-gnn. quantities of benzenesulphonate showed 
that, when the fusion was carried out in presence 
of air, the maximum yield of phenol was 90%, 
wliilst when an atmosphere of nitrogen was us^, 
the yield was 98%. It is suggested that it might 
be advantageous to carry out fusions on a manu- 
facturing scale with exclusion of oxygen. In the 
case of sodium naphtlmleue-jS-sulphonate fusions, 
hydrogen formation is prevented by excluding air, 
and it is probable that in this case also the yield 
of /I-naphthol might Improved by excluding air 
during fusion. The dihydroxy- and tiihydroxy- 
benzenes appear not to be formed during the 
benzenesulphonate fusion. Sodium hydroxide does 
not bring about the catalytic oxidation of these 
substances by water (compai'e page 72 a), except in 
the case of hydroxyquiiiol, which gives hydrogen 
even in absence of air. ScMllum anthraqulnone-yff-sul- 
phonate is also oxldlstxl catalytically by caustic 
soda.— E. H. R. 

Action of sodium hydroxide, on carbon monoxide, 
etc. Boswell and Dickson. See VII. 


Patents. 

Nitro-compounds; Process of manufacturing . 
L. W. Andrews, Chicago, 111. U,S. Pat. 1,283,017^ 
6.11.18. Appl., 8.2.17. Renewed, X4.9.18. 

A NiTBATiNQ mixture containing an acid amide is 
used for nitrating organic componnde.--~L. A. 0. . 
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Aromatic hydrocarhons; Process for oMislny the 

aide chains of . Manufacture of phthalic 

anhydride, phthalic acid, benzoic acid, and naph- 
thoquinones, (A) H. D. Gibbs, and (b) H. D. 
Gibbs, San Francisco, Cal., and C. Conover, 
Philadelphia, Pa. U.S. Pals, (a) 1,284,887 and 
(B) 1,284,, S88, 12.11.18. Appl., 22.9.16 and 12.5.17. 
(Dedicated to the public.) 

See Eiiff. Pats. 119,517 and 119,518 of 1917; this J., 
1018, 084 A. 

Phthalic anhydride, phthalic acid, benzoic acid, 

and naphthoquinones; Manufacture of . 

H. D. Gibbs, San Francisco, Cal., and C. Conover, 
Philadelphia, Pa. U.S. Pat. 1,285,117, 10.11.18. 
Appl., 17.2.17. (Dedicated to the public.) 

See Eng. Pat, 119,518 of 3917; this J., 1918, 084 a. 

Fractional distillalion. Eng. Pat. 120,940. Bee I. 

Coking pitch. U.S. Pat. 1,283,229. Sec IIa. 


IV.-COLOURING MATTERS AND DYES. 

I’ATEM. 

Dyes; Method of making universal — c. C. 
Huffman, Assignor to Siinl>euui Chemical Co., 
Chicago, 111. U.vS. I’at. l,2S;j,519, 5.11.18. Appl., 
1.4.18. 

A VEGETABLE oil is u-lxcd witli the requisite quan- 
tity of saponifying agent, and before the reaction 
attains completion, a solution of an aniline dyestuff 
Is added. The mi.xture is well agitated, and 
moulded into a large cake at about 50^ C. Saponi- 
lication is comiileted in the moulded cake, the re- 
action bringing the temperature up to alwut 80° C. 
In two hours, after which tlie cake gradually cools 
to room temperature, and is cut into slabs.- 8. S. A. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Cotton of different degrees of purification ; 

Behaviour of towards solutions of metallic 

salts, li. Haller. Chem.-Zeit., 3918, 42, 597—599. 

Representative samples of Indian, American, and 
Bgyptinn cotton w^ere prepared in different stages 
of chemical purification, following the usual indus- 
trial bleacliing process. The samples were treated 
at the ordinary temperature for 48 hours with 
solutions of aluminium sulphate, aluminium 
acetate, and lend acetate. The change in the per- 
centage of metallic base in the solutions was then 
determined in order to have an approximate 
measure of the adsorption, and the quantity of 
metallic base fixed by the cotton after washing was 
determined by incineration. In some cases with 
aluminium sulphate and in all cases with alumin- 
ium acetate, a negative adsorifflon was observed, 
that is, the concentration of metallic base in 
solution was increased Instead of decreased by the 
action of the cotton. Using aluminium acetate, 
the negative adsorption was smallest in the case 
of the raw fibre and became greater as the degree 
of purification was Increased. Cotton which had 
been boiled with lime gave higher values than 
that which had been boiled with caustic soda. 
Negative adsorption was most pronounced In the 
case of Egyptian cotton. Using aluminium sul> 
phate, positive adsorption was observed in all 
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cases with the raw cottons and with those which 
had been boiled with lime; on the other hand, the 
samples boiled with caustic soda, also those boiled 
first with lime and* then with soda, and the fully 
bleached samples, all showed negative adsorption, 
Increasing generally with the degree of purification. 
I^ead acetate showed In all cases a large positive 
adsorption increasing with the purification of the 
cotton. The maximum adsorption in all cases, 
both positive and negative, appears to correspond 
with maximum purification of the cotton, which 
Is attained by boiling first with lime and then with 
caustic soda, with a sour after each boll. Treat- 
ment with bleach liquor appears to decrease the 
purity of the cellulose, at any rate it lowers the 
adsorption values. An exceptionally large adsorp- 
tion with lead acetate was shown by the raw 
cottons; no doubt, the ease of wetting by the 
various solutions plays a part. Adsoriition does 
not necessarily run parallel with fixation of in- 
soluble base In the fibre. In all the experiments 
with aluminium salts there was a fixation of 
alumina, even when negative adsorption values 
were recorded. In the experiments with lead 
acetate showing high positive adsorption, a largo 
fixation was at the same time observed in the case 
of the raw cottons, and the appearance suggested 
that the lead oxide was combined with some of 
the non-cellulose constituents. After boiling, the 
amount of fixation of lead oxide became smaller 
with increasing purification of the cotton although 
11 h‘ adsorption b(‘came more marked.- -J. F. R. 


Patents. 

Paper: Manufacture of waterproof . .T. T. 

Croll, Glasgow. Eng. Pat. 123,318, 4.12.17. 
(Appl. 17,920/17.) 

The web of paper is psissed direct from the delivery 
end of the paper-making machine through a bath 
of waterproofing material, such as a solution of 
wax. The i>ap('r is UmI into, through, and out of 
the hath by gnhh' rolls and passes into a drying 
chamber in which it travels round a series of rolls 
while subjected to the action of currents of air 
prodiKHMl by fans or by forced draught.— J. F. B. 


Paper; Removing impregnating material from . 

W. O. Gaynor, Assignor to M. Goodman, Chicago, 

111. U.S. Pat. 1,284,647, 12.11.18. Appl., 27.11.16. 

The impregnated paper is Immersed in a liquid 
with which the impreguaiing material is freely 
miscible only when fused, and the liquid is heated 
directly to a temperature siitlicieut to fuse the 
Impregnating material and to cause the convection 
currents to agitut(‘ the paper and diffuse the 
impregnating material throughout the liquid. The 
liquid containing the dissolved impregnating 
material is then withdrawn.— J. F. B. 


Paper-machine. Paper-screen. A. J. Haug, Assig- 
nor to Improved Paper Machinery Co., Nashua, 
N.H. U.S. Pats. (A) 1,284,668 and (b) 1,284,669, 
12.11.18. Appl., 13.7.16 and 4.1.17. 

(a) A DEVICE for screening paix?r stock in stages 
comprises a screen drum, a central cylindrical 
fixed core having a semi-cylindrical chamber beneath 
it, end heads for the drum journaled about the 
core, and means for rotating the drum. An inlet 
passage for the stock enters the drum through one 
end of the core and has a lateral feed delivery- 
opening extending for a portion only of the length 
of the drum and adapted to deliver stock on the 
descending side of the drum. Stock-lifting plates 
are secured to the interior of the drum, the stock 
being screened and the unscreened residue lifted 
and dropped by the lifting blades on the ascending 
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movement of the latter. Means are provided for 
•diluting the thickened residue and for re-screenlng 
the latter, including conveying means comprising 
a passage arranged helically around and beneath 
the core in the semi-cylindrical chamlx^r and having 
an entrance to receive the diluted tailings from 
the preceding screening, together with deflecting 
walls to deflect tailings thereto, and an exit open- 
ing at a point axially advanced in the length of 
the drum, from which the tailings are delivered 
again to the descending side of the drum. Arrange- 
ments may be made for repeating the screening 
and discharging action as many times as desired 
before the final tailings are withdrawn. (b) A 
screen for paix‘r stock has an exterior foraminous 
covering and a series of supports for tlie same 
with means for uniting the supports to form a 
skeleton frame. Interehang('able members are 
carried by the supports, each comi)rising segmental 
separated units and providing one ass(‘mbled and 
main circumferential support for the foraminous 
covering. The units may be replaced without dis- 
mantling the skeleton frame.— ,T. F. B. 

IVoofZ inilp for nilrathhf or similar purposes: Pro- 
cess of refininij . V. Drewsen, Brooklyn, 

Assignor to West Virginia Pulp and Paper Co., 
New York. U.S. Pats, (a) 1,283,113 and (b) 
1.283, 114, 20.10.18. Appl., 24.1.18 and 10.0.18. 

(a) Soda or sulphate wood i)ulp is partially Ideaclied 
by treatment for several hours with chlorine water 
equivaUmt to 2—8% of chlorine on the dry weight 
of the pulp. The partially bleached, yellow pulp 
is boiled under pressure for several hours with a 
solution of sodium carbonate to dissolve the colour- 
ing matt(‘r and other “ converted product s” and to 
reiiuce th(‘ matters soluble in caustic potash I 0 
considerably below 1%. (a) Suli)hite wood pulp is | 
thoroughly bleached by treating for 4—8 hours | 
with bleaching powd(‘r solution. I'ln* l)leached | 
pulp is waslied, l)oile<l for several hours umhu* 
pressure with caustic soda solution to dissolve th(‘ 
oxycellulose and hydrocellulose, and then washed 
and bleached again, while kec'ping th(‘ matters 
soluble in caustic jxjlash boiow 7%.- .T. F. B. 

Hnlphitc-cellulosc liquors: Process of Irvatinq irasle 

[for production of alcohol]. U. H. McKee, 

New York. TJ.S. Pats, (a) 3,284,731) and (n) 
1,284,740, 32.11.18. Appl., 22.(1.37 and 23.1,38. 

(a) In the production of alcohol by the ferimmtation 
of waste sulphite liquor, the liquor containing 
sulphites is treated with a soluble barium com- 
pound under oxidising conditions, whereby the 
Injurious sulphur compounds are pri‘ci|)it,ated as 
barium sulphate. Alternatively, the liquor may 
be purifle<l by treatment with barium carbonate 
under oxidising conditions, thereby producing a 
sludge containing barium sulphate; the sludge Is 
separated, the liquor is fermented and distilled, 
and the sludge is heated in a furnace under 
reducing conditions to form barium sulphide, which 
Is converted into barium carbonate by treating it 
under pressure with the carbon dioxide <‘volved 
from the fermentation vats. Hydrogen sulphide is 
formed at the same time, (b) The liquor is tivated 
with barium sulphide under oxidising conditions, 
thereby producing barium sulphate and eliminating 
injurious sulphur compounds; the barium sulphide 
Is then regenerated as described above.— J. F. B. 

Bamboo and kindred material; Apparatus for pre- 
paring for pulp extraction. J. L. Jardlne, 

Penicuik, and I. T. Nelson, Edinburgh. Bug. 
Pat. 121,679, 9.3.18. (Appl. 4151/18.) 

Dehpdhvting textiles. Eng. Pat. Bee I. 


Dyeing. U.S. Pat. 1,28.3,296. See VI. 


Fireproofing textiles. Ger. Pat. 306,600. 8cc IX. 


Dextrin. U.S. Pats. 1,283,839 and 1,284,120. 
See XVII. 


Solvent \for cellulose U.S. Pal. 1,283,183. 

See XX. 


VI. BLEACHING; DYEING; PRINTING; 
FINISHING. 

Potion and metallic salts, llnllcr. See V. 
Patents. 

Dyeing, bleaching or like treatment of cops; Pro- 
cess and apparatus for . A. Clavel, Basle, 

Assignee of W. Resell, Blnningen, Switzerland. 
Eng. Pat. 117,6.30, 3i;.7.18. (Appl. 11,605/18.) 
lut. Conv., 20.7.17. 

'fluE cops, on paix?r tubes, are packed and pressed 
together in layers in a container. To ensure that 
the outside oops in th(‘ container maintain the 
liroper position, there is inserted, In the end of the 
j)aijer tulH‘ of the cop, a short stopper prior to 
the i)acking operation. This stopix?r forms a 
retainer for the yarn and a protection for the end 
of the cop tube. The container has perforated ends 
and is elamiKMi tightly between two trnnsverse 
filler chambers in a vat, so that the liquor is cir- 
culated longitudinally through the cops.— Ij, L. L. 

Dyeing and like treatment of textiles; Machinery 

yor . F. F. Larivci, Bath. Eng. Pat. 120,848, 

9.4.18. (Appl. 6017/18.) 

The machine comprises a ptTforated cage or frame 
(•arrylng the fibre-lRnuiug sticks, the whole being 
immersed in a dye-vat. The cage or frame Is 
given a to and fro motion, whilst immersed In 
the vat li<pior, and tlum an up and down motion, 
the 8i)eed of the np motion being different from that 
of the down. The periods of the respective motions 
are predetermined for different classes of goods. 

— L. h. L. 


Dyeing, washing, scouring, sizing, bleaching, and 
mercerising yarn in hank form ; Machines for 

. J. S. and S. S. I.ord, Manchester. Eng. 

Pat. 121,075, 27.4.18. (Appl. 7109/3S.) 

The machine comprises a horizontal rotating 
central shaft, with one or more sets of radial 
arms which can be rotated intermittently around 
the shaft. Each arm carries a pair of horizonUil 
projecting rotary members for holding the hanks. 
The inner rotary members can be brought into and 
out of fricdional contact with rollers attached to 
the central shaft, and are thereby frictionally 
rotated during treatment in the tank, and also act 
as squeezing rollers to aid penetration 
material and to remove 8Ui)erfluous liquor. During 
treatment in the bath one radial arm Is in ^sltlon 
for removal of -the treated material and recharging 
with fresh material.— -I a E. E. 


Dyeing; Direct . * J. Puring, Assignor to 

Robeson Process Co., New York. U.^. Pat. 
1,283,290, 29.10.38. Appl., 1.6.17. 

To obtain a composition for dyeing animal fibres, 
a thick solution of the characteristic solids of waste 
sulphite liquor Is mixed with a small amount of 
naphthylamlnef and a fOnall amount of nitric add 
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is added. Alternatively, a dry pulverulent material 
may be prepared, coutalnlng the solid matters of 
waste sulphite liquor, an aromatic cyclic substance, 
and the products of the reaction of nitric acid on 
the mixture of the two. — J. F. B. 


Dyeing machines. Fug. Pat. 121,191). I. 


Vn.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Ammonia: New method for the synthesis of . 

H. Hamix‘1 and H. Sleinau. Chein.-Zeit., 1918, 
42, 594. 

The method consi.st.s In heating together iron, 
ammonium chloride, and nitrogen at o00° C. under 
50 atm. pressure. The reaction proceeds according 
to the equation: 3Fe+(5NH^CI+2N=3FeCl2+8NH^. 
The gaseous mixture obtained contains 98 to 99% 
Nil,; of tills, 75% comes from the ammonium 
chloride and 23 to 24% from the nitrogen. Tlie 
ammonia may, subsequently, lx‘ passed into the 
ferrous chloride solution whereby ammonium 
chloride is again formed togetlier with ferrous 
hydroxide whieii may be reduced to the metallic' 
state and used again. — W. 1'. S. 

Water-glass manufacture. O. Maetz. (ihem.-Zeit., 
1918, 42, 509—570, 582—583. 

In the manufacture of sodium silicate Glauber 
salt is now generally used in place of sodium car- 
bonate on account of its lower price, although a 
greater weight has to be used in addition to a 
quantity of coal as a reducing agent, whilst it has 
a more destructive action on the furnace w%‘illa 
than carbonate. The materials are used in the 
proportion of 100 parts of sand, 75 of Glauber salt, 
and 8 of coal. Th(^ llnely ground mixture is fused 
at about 1500° 0. in a tank furnace constructed of 
firebrick, the bottom being cooled externally by 
air-ducts connected with the chimney. The furnace 
proper communicates with a second compartment 
by means of a hole at a distance from the bottom 
one-quarter the depth of the charge. Tlie fused 
glass falling to the bottom of the furnace, ilows 
into the second compartment, which may be 
separately heated to keep the water-glass molten, 
and is thence discharged into an iron vessel filled 
with water to cool it. The furnaces are fired with 
producer gas and may be worked on the recui)era- 
tive or the regenerative system, the former Ix'ing 
suitable for small plant with a dally output of 
1500—5000 kilos., whilst for larger Installations, up 
to 20,000 kilos, per day, the regenerative system is 
better. The solidified water-glass is broken up into 
fairly small particles, usually by means of 
hammers. (It is not now generally ground in a ball 
mill as the finely divided particles ball together 
during the extraction process, and then only dis- 
solve with difficulty.) The broken product is then 
transferred to the dissolving dnims, in which it is 
treated with steam at about 5 atmospheres 
pressure, whilst the drums rotate at about 0 revs, 
per min., the solution process taking about 6 hrs. 
The capacity of the drums should be in the propor- 
tion of 1 litre to 1 kilo, of dissolved glass, so that, 
the sp. gr. of the water-gla,ss being 1*5, the drum is 
} full at the end of the process. A convenient 
capacity is 6000 litres. For each kilo, of solid glass 
about IJ— 2 kilos, of steam is used. When solution 
is complete the product is run off Into settling 
tanks and, after the mud has settled, passed 
through a filter-press. The clear water-glass so 
obtained generally has be concentjrated, this 
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lieing carried out in a closed steam-jacketed vessel 
connected to a vacuum pump, the solution being 
stirred during concentration to obtain a homo- 
geneous product. (See also Caven, this J., 1918, 
63t.)— E. H. R. 


Sodium hydroxide; Fusion of with some 

inorganic salts. M. C. Boswell and J. V. Dickson. 
J. Amer. Chem. Soc., 1918, 40, 1773—1779. 

When sixlium arseiiltc or ferrous sulphate is fusetl 
at 309° — 400° C. wltli sodium hydroxide, hydrogen 
is evolved and the .salt is oxidised. The volume of 
hydrogen evolved is equivalent to the oxygen taken 
up by tlie salt, the reaction consisting in the decom- 
po.sition of watiOr. Stannous chloride ami 
vanadium suliihate also give much hydrogt'u when 
fused witli sodium hydroxide. Witli cerous and 
uranous sulphates small amounts of hydrogen are 
formml, but with sodium sulphite and sodium 
nitrlto there is iiraclically no action. (Sw also 
.1. (3iem. Soe., Fei)., 1919.)— 10. H. R. 


Sodium hydroxide; Aetion of — — on carbon 

monoxide, sodium formate, and sodium oxalate. 

M. Boswell and ,1. V. Dickson. .1. Amer. 

Gbem. Soc., 1918, 40, 1779- 1780. 

At 410° — 130° G. carbon monoxide in eonlact with 
fused sodium liydroxitb! is oxidised to carbon 
dioxidt', an eiiuivalent amount of hydrogen being 
also produced. Sodium formate wlu'ii fused with 
sodium liydroxicki at 275° 0., a lemixn'ature much 
below its normal decomposition point, gives n. 
quantitative yield of carbon dioxide, an equivalent 
amount ot liydrogen being again formed. Sodium 
oxalate at 290° C. is similarly oxidised. The 
eiriM'tive oxidising agi'iit Is water pri'seiit in the 
fusion, the reaction being catalyst'd by the sodiuni 
hydroxhU'. An explanation can now bc^ ofi'ere<l of 
the jirocess of Ger. Pat. 101, .512 (tills .1., 1904, 911, 
and U)05, 150) according to which, by tlic addition 
of 5% of sodium liydroxlde to sodium formate, the 
latter can ix^ transformed into tecbniciilly pure 
oxalate at a temiierutun' Ix'low its nx'lting point. 
The alkali liere brings about tlu; oxidation of tlie 
formate to oxalate by water at a tmnperature below 
that at which the velocity of oxidation to carbonati' 
becomes appreciable. Similarly it is cousidereil 
that alkali fusions involving the replacement of 
the carboxyl groiq) by liydrogeii, as in the forma- 
tion of benzene from s<xlium Ix'iizoate, are brought 
about by simultaneous oxidation and reduction by 
the eicimuits of water. — E. H. R. 


Alkali hypochlorite^ solntion; Determinallon of free 

alkali and alkali carbonate in . M. Philibert. 

.T. Phann. Chim., 1918, 18, 269-272. 

Ten c.c. of the sample is treated with 5 c.c. of 20% 
potassium iodide solution and 30 c.c. (an excess) 
of N/IO hydrochloric acid, and the liberated iodine 
is titrated with A/10 thiosulphate solution; potas- 
sium iodide-iodate solution is tlien added and the 
iodine again titrated with thiosulphate solution. 
The latter titration corresponds with the total free 
alkalinity of the sample. Another iiortlon of 20 c.c. 
of the sami)le is treated with a quantity of 
A/10 barium liydroxide solution equal to the total 
alkalinity of the sample, barium chloride solution 
is added, the mixture diluted to 100 c.c., filtered, 
and the alkalinity of the filtrate determined as 
described above. The difference between this 
alkalinity (free alkali) and the total alkalinity is 
a measure of the carbonate alkalinity. If 
alkali is not present, the barium precipitation will 
give the quantities of alkali carbonate and blcar^ 
bonate In the solution.— W, P. S. 
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Hupophosphites and phospMtes; lodometrio deter- 
mination of — — . Boyer and Baiizil. J. Pharm. 
Chlm., 1918, 18, 821-^. 

In acid solution, liypophosphltes ^ire oxidised to 
phosphites by iodine; if the solution is then 
rendenjd alkaline, the reaction proceeds a stage 
further and the phosphite is converted into phos- 
phate. Hypophosphites. Ten c.c. of a 1% solution 
of the hypophosphite (salts insoluble in water may 
be dissolved in dilute sulphuric acid) is treated in 
a stoppered flask with 10 c.c. of 25% sulphuric acid 
and c.c. of N/10 iodine solution; after the mix- 
t;ure has stood for 10 hrs. in a dark place, the 
excess of iodine is titrated with N/10 thiosulphate 
solution. Each c.c. of A^/10 Iodine solution is 
equivalent to 0 0082S grm. of Phosphites. 

Ten c.c. of a 1% solution of th(‘ salt is treated 
with 10 c.c. of 5% sodium bicarbonate solution 
and 20 c.c. of N/10 iodine solution; after 2 hrs., 
10 c.c. of 10% acetic acid Is added and the excess 
of iodine titrated. Each c.c. of 2V/10 iodine solution 
(orresponds with 0^00407 grm. of The 

method is applicable to mixtures of hypopliosphilea 
and phosphites.— W. P. S. 


tSi7fco; The “ sivellhiy ” of — -. K. Hebbeler. 

Chem.-Zeit., 1018, 42, 593—504. 

When 2 gnus, of kieselguhr is shaken with water 
in a 250 c.c. graduated cylinder and then allowed 
to settle for 24 hrs., the sllicious sediment will 
occupy a volume of from 8 to 18 c.c.; if the clear 
w'ater is then drawn olT and replaced by calcium 
hydroxide solution, which is, in turn, drawn off 
and a fresh quantity added every day, the volume 
of the sediment will Increase gradually until after 
14 days it will measure from (18 to 190 c.c., accord- 
ing to the grade of kieselguhr employiMl. This 
increase in the volume of tlie sediment Is not; due 
to Increase In the size of the silica skeletons con- 
stituting the substance, but is caused by the separa- 
tion of calcium hydroxide which Is occluded in 
the mass; the suix'rnatant liquid contains less 
calcium hydroxide after it is shaken with the 
kieselguhr, and the greater part of the precipitated 
calcium hydroxide may be removed by extracting 
the mass with water. A small portion is pre- 
cipitated as carbonate and this may lemoved 
by means of water containing carbon dioxide; the 
volume- of the kieselguhr then diminishes to that 
observed originally. There is no formation of 
calcium silicate and the phenomenon api>ears to be 
purely physical.— W. P. S. 


Kanye of exisieMce of substances, Idneilc analysis, 
and the estimation of vapour pressures from 
reaction velocities. M. Trautz. Z. anorg. Chem., 
1918, 104, 10<1-210. 

A THEORETICAL paper in which tin^ author discusses 
a number of chemical reactious, mostly gas or 
vaix)ur reactions, in terms of his theory of reaction 
velocities. The formation of nltrosyl chloride 
and nickel-carbonyl, the combustion of hydrogen, 
and the decomposition of ammonia, phosphine, and 
arsine are fully discussed. It is shown that the 
vapour pressure and boiling point of nickel can Ve 
calculated from the velocity of formation of nickel- 
carbonyl and Its temperature coefficient. Thei^ Is 
ji close rclatlonship between the luiergy requii’ed to 
bring about the decomposition of a substance (the 
heat of activation ”) and the wave-length of the 
light which will Induce the same reaction idioto- 
ebemicaily. (See also J. Chem. Soc., Feb., 1919.) 

— E. H. B. 


Anmpnia recovery. Smith/ See IIA,, 


Nitre-cake in superphosphate manufacture. Sbutt 
and Wright. See XVI. 


Acetic acid from maize cohs. I.(a Forge and 
Hudson. Sec XVII. 


yArconium phosphate. Steiger. See XXIII. 


Patents. 

Nitric acid; Manufacture of . H. Dawson, 

Bradford. Eng. Pat, 120,899, 4.9.18. (Appl. 
14,359/18.) 

In the absorption of nitrous gases by projecting 
sprays of water or wnak acid from the bottom of 
an unobstructed tower by moans of air jets, each 
jet is provided with a fuuiiel-.shai)ed attachment. 
The wide end of the fuimel projects above the level 
of the liquid in the tower, whil(^ the apex 
.surrounds, and is attjiched to, the jet at a point 
.some distance below the water level. Access of 
the liquid to the interior of tln^ funnel is obtained 
by means of holes near the apex and just below 
the tip of the jet. By means of this devict^ eificient 
spraying can be effected notwithstanding variations 
in the level of liquid in the tow(‘r.— W. E. P. P. 


Nitrio acid; Process of voncenlratiny . B. 

Thomas, Seattle, Wash. U.S. Pat. 1,283,598, 
5.11.18. Appl., 24.7.17. 

Nitrous gases are dissolved under pressure, and 
the lower oxides of nitrogen are converted into 
nitric acid by electrolysis.— S. S. A. 


Nitric oxides; Production of in internal-com- 

Imstion engines. R. Drawe, A.ssigiior to Ehrhardt 
uiul Sehmer G.m.b.U., Saarbriicken, Germany. 
U.S. Pat. 1,283,112, 29.10.18. Appl., 2().11.15. 

In the production of nitric oxide in internal-com- 
bustion engines, tlie combustible mixture, together 
witli an excess of gast‘ous fluid which Is Injected 
Into the combustible mixture in order to mix the 
particles thoroughly together, is preheated to a 
high temixirature by means of the exhaust gases, 
in order to increase the amount of heat of the 
mixture in proiKirtion to its volume. The high 
temperature of the mixture is maintained up to 
the end of the compn'sslon jierlod to effect th«i 
formation of nitric oxide, combustion being com- 
pleted when the highest temiierature is reached. 
A rapid fall of temperature is effected immediately 
thereafter, to diminish the decomposition of the 
nitric oxide formiMi.— J. F. B. 


Sulphutic acid; Process and apparatus for pro- 
ducing . 11. V. Welch, Assignor to Inter- 

national . Precipitation Go., Los Angeles, CaJ. 
U.S. Pat. 1,284, ICC, 5.11.18. Appl., 22.11.1C. 

IN a mixture of sulphur dioxide, oxygen, o.xldes of 
nitrogen, and water, in (be form of gases contain- 
ing non-gaseous particles, tin* i-eactlons are acceler- 
ated by producing aggloineralion and precipitation 
of liquid i)artlcles by tin? successive action of 
electrical fields of suflleieni intensity. Oxides of 
nitrogen, and fumes of siiI|)huTIc and nltrosyl- 
sulphuric acids are recovered from tlie effluent of 
the chamber process by passing the waste gases 
through a chamlK»r flttml with electrodes, between 
which a high potential difference is maintained. 
The electric discharge produced precipitates the 
fumes on the collecting electrodes, from whleh they 
ore recovered by washing the electrode with coti- 
eentrated sulphuric acld.^S. S. A. 
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Sulphuric acid; Contact process and apparatus for 
producing . H. V. Welch, Assignor to Inter- 

national Precii)itatlon Co., Los Angeles, Cal. 
U.S. Pat. 1,2.S4,1()7, .5.11.18. Appl., 22.11.16. 

SuLPiiuK-REAiiiNa material is burned to produce 
gases containing sulphur dioxide. The gases are 
Triced from suspended matter by subjecting them 
to a high-tension electric discharge, then mixed 
with hot air and passed over a substantially per- 
manent catalyst of the ferric oxide type, main- 
tained at the proper temixirature. An aqueous 
liquid spray Is introduced into the treated gases to 
dissolve the sulphur trioxide, forming a sulphuric 
acid mist, the particles of which are agglomerated 
and precipitated by the action of a high-tension 
electrical Held.— S. S. A. 


Sulphuric acid manufacture. 1j. Pradley, East 
Orange, N.J., Assignor to lU'search (Corporation, 
New York. U.S. Pat. 1,2S1,17.5, 5.11.18. Ai>pl., 
21.2.17. 

An apparatus for the electrical precipitation of 
solid particles from gases contaiidng sulphur 
dioxide and suli)huric acid, consists of two elec- 
trical precipitators arrange<l in series, in tlu' line 
of the flow of the gas, and luMween them a Inait 
interchangcr, by means of wldch the precipitation 
may be carried out either almve or ludow the con- 
densing temi)eratiiJ'e of sulphuric acid.— S. S. A. 


Sulphuric acid manufacture. ' L. Pradley, East 
Orange, N..1., Assignor to Research Uorijoration, 
New York. U..S. Pat, 1,284.176, 5.11.18. Appl., 
25 8.17. 

The burner gases are freed from dust in an elec 
trical pi*e(fii)itator maiiitaiiied at a sutliciently high 
temperature to avoid dejmsition of sulihuric acid. 
They then pass througli a Olovm- lower in wdiich 
partial oxidation of the sulphur dioxide is efl'ected. 
and are afterwards coeded to form a sulphuric acid 
mist, which is removed in a second electrical pre- 
cipitator.— S. S. A, 


Oxychloride of carhon and other suhstances; 

Catalytic apparatus for the production of . 

J, L. Darrasse, Paris. Eng. Pat. 115,422, 0.4.18. 
(Appl. 6002/18.) Int. ('^onv., 25.4.17. 

In the preparation of carbon oxyehlori<U‘ (pho.sgene) 
from carbon monoxide and chlorine by catalysis, 
a leaden U-tube, elliptical in cross-section and 
having restrict(?d inlet and outlet exhmsion piec(*s, 
is employed as container for the catalyst. The 
dimensions of the tube' are: height, not less than 
900 mm.; major and minor axis of ellii)tlcal cross- 
section, 180 and 100 mm., resi)cctlvely.— W. E. F. V. 

Thorium; Process for separating from other 

rare earths and for the manufacture of thorium 
nitrate. J. V. Clarke, Phimstead, and W. A. 
Clarke, London. Eng. 15it. 120,748, 21.9.17. 

(Appl. 3;j, 617/17.) 

Thorium is precipitated from acid solutions as 
oxide or/and peroxide by the addition of an oxidis- 
ing agent such as a permanganate or hydrogen 
peroxide. For example, the solution obtained by 
digesting 20 parts by weight of monazlte sand with 
50 parts of concentrated sulphuric acid at 180°— 
200° C., adding the pasty mass to 200 parts of cold 
water, and allowing the Insoluble matter to settle, 
is treated with a wetik solution of alkali perman- 
ganate until permanently coloured, and slowly 
heated to aimiit 90° C., when thorium oxide or/and 
peroxide is precipitated. After being washed free 
from cerium and acid, the precipitate Is dissolved 
fP 


in nitric acid (50%), and the solution evaporated, 
preferably in vacuo, to produce crystallised 
thorium nitrate.— W. B. F. P. 

Cyanides contained in the hy-products ohtained iu 
gas works; Ilecovery and utilisation of the . 

H. Baker, Barrow-in-Furness, Lancs. Eng. Pat. 
120,759, 36.11.17. (Appl. 16,879/17.) 

Waste or effluent liquor from ammonia-recovery 
plant s is concentrated in the presence of alkali car- 
bonate, whereby certain of tlie cyanides present are 
decompo.sed with the production of ammonia which 
is n'covered; the cynnldes remaining in solution 
are i)recli)itat(*d by the addition of a metal com- 
pound oilier tlian a nu'rciiry salt. The precipi- 
tated cyanides are filtered olT and decomposed by 
carbonisation, etc., to produce ammonia, in which 
case tlie alkaline filtrate is emiiloyed for liberating 
ammonia from fresh ammoniacal liquor; or the 
liquid coutainiiig the preciiiitalcd cyanides is evapo- 
rated to dryiu‘ss and the residue dc'composed by 
heat. Spent oxide is boiled with alkali carbonate 
ami the solution, after concentration, is treated 
with a compound of a iiudal other than mercury 
to produce insoluble cyanides. — W. E. F. P. 

Alumina; Manufacture of . E. E. and P. C. 

Dutt, .luhbulpore, India. Eiig. Pat. 120,858, 4.5.18. 
(Appl. 5767/18.) 

A MixTUHE of an aluminous substance (c.y. bauxite 
or clay) witli calcium chloridt‘ is heated to redness 
in tlie i>res(‘ii(‘e of arseiiious oxide to jiroduco cal- 
cium alumiuat(‘ and arsimioiis chloride. Part of 
tile calcium alumiiiate is dissolved in liydrochloric 
acid, and tlic n'lnaiiidiM’ is added to tlie acid solu- 
tion, whereby nluminium hydroxide' and calcium 
chloride an* produced; the arseiiious chloride is 
tre'ateci witli steam to n'geiiernte arsenions oxide* 
and hydrocliloric acid.— W. E. F. P. 

Sulphate of ammonia: Manufacture of [neutral] 
S. E. Linder, Buekliurst Hill, Essex. Eng. 
Pat. 121,082, 5.6.18. (Appl. 9150/18.) 

The acidity of commercial ammonium sulphate is 
neutralised by agitating the dry or moist salt with 
the nece.s.sary quantity of ammonium carbonate iu 
tlie form of powder or strong solution.— W. E. BA P. 

Lead arsenate; Manufacture of - — — . ,T. Lytle, 

jun., Formby, Lancs. Eng. Pat. 121,101, 19.8.18. 
(Appl. 15,456/18.) 

Lead arsenate is ])repared by grinding lead carbon- 
ate (white h'ad) in a concentrated aqueous solution 
of arsi'uic acid.— W. 10. B'. P. 

Oases; Method of and apparatus for conveying and 

ahsorhing . [Manufaeture of sodium bicar- 

bonate.] H. A. Bh-nseh, New York. U.S. Pat. 

I, 282,71)9, 29.10.18. Appl., 3.3.17. 

A cYEiNDuiCAL casiug liavlng inlets and outlets for 
gas and liquid is provided with a con(*entric rotary 
spiral-shaped drum (i.e., a sheet colled in the form 
of a spiral) mounted on a horizontal shaft In the 
axis of the casing. The drum is partly immersed 
in the liquid in the easing, and the gas to be ab- 
sorb'd and conveyed Is thereby confined in the 
iqiper portions of the convolutions of the drum. 
The drum is rotated In such a direction that the 
gas and liquid are conveyed towards the centre of 
the spiral and discharged. Several such machines 
are connected in scries, so that the liquid and gas 
are conveyed through the series in opposite direc- 
tions. The apparatus is particularly applicable for 
use in the manufacture of sodium bicarbonate by 
means of aromonlated salt brine and (jarbon 
dioxidc.-W, F. F. 
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PhOBphoru8t phosphoric acid, etc,; Manufacture of 

. w. H. Waggaman, C. R. Wagner, and H. 

Bryan. Washington, D.C. U.S. Pat. 1,282,9Q4, 
29.10.18. Appl., 12.11.17, (Dedicated to the public.) 
A MIXTURE of mineral phosphate, silica, and car- 
bonaceous matter Is fed down a shaft to a combus- 
tion zone heated to incandescence. The products of 
combustion pass around, but not in contact with 
the Incoming material to preheat It. r»ho.sphorus 
compounds are collected from the volatile products. 

— L. A. C. 


Phosphoric acid; Process for the direct preparation 
of crystallised — — [from fumes containiny oxides 
of phosphorus]. J. N. Carothers and W, U. Ross, 
Washington, D.C. U.S. Pat. 1,283,398. 29.10.18. 
Ai)pl., 18.2.18. (Dedicated to the public.) 

Fumes of oxides of phosphorus evolved In smelting 
operations are collected by mt'ans of electric pre- 
cipitation, using a connecting flue ami precipitating 
system of such radiating surface that the fumes art? 
precipitated above 100° C. The collected acid is 
allowed to cool below its melting point. (See also 
this J., 1917, 134.)-L. A. C. 


Phosphorus fumes; Method- for the recovery of 

evolved in the volatiHsatlon method of treatiny 
phosphaie-roek. A. R. Merz, W. 11. Itoss, and 
J. N. Carothers, Washinglon, D.C. U.S. Pat. 
1,281,200, n.n.lS. Appl.,^ 25.7.10. (Dedicated to 
the public.) 

Thioscjioaus Is recovered from the fuiiios evolv(?d 
during the treatment of phosphate rock by the vola- 
tilisation method (this J., 1910, 1154; 1917, 13-1) by 
introducing into tlie fumes nny substanct' which will 
react vvilh the oxides of phosi»horus, and collecting 
the compound formed on a fllter.- L. A. C. 


lialt-heariny ores; Apparatus for oblaiuiny salts 

from . P. G. Darling, Wilmiufeton, Del., 

Assignor to E. T. du I'ont (h? Nemours and Co. 
U.S. Pat. l,283.(n)9, 20.10.18. Appl., 17.7.14. 

An elongated horizontal recejdacle Is fitted with 
mechanism for introducing and wilhdrawing solid 
or liquid. In any desired proportion, without the 
escape of vapour, jind is provided with heating 
arrangements. The ore is fed Into the api)arar.us 
at one end, and the solvent at the other end. As 
the extraction proceeds, the solid is carried con- 
tinuously on an inclined conveyor, to the outlet, and 
thence to a draining receptacle or to a pn'ssure filter 
heated by the waste heat from the extraction ves.scl. 

~ ^=1. A. 


Potassium compounds in cement ftue-dust; Method 

of incrcasiny the solubility of . F. S. Moon, 

Assignor to International Precipitation Co., Los 
Angele.s, Cal. U.S. Pat. 1,283,2G1, 29.10.18. Appl., 
3.10.17. 

Cement-kiln flue-dust is heated to near Its sintering 
temperature by contact with gases substantially 
free from slllclous ash, after which both the vola- 
tilised and the residual portions are leached to 
recover potassium compounds.— W. R. S. 


Potassium salts; Process for recovery of pure 

from kelp and like materials. S. R. Oppcnhelm, 
Keeler, Cal. U.S. Pat. 1,283,547, 5.11.18. Appl., 
7.6.17. 

A SOLUTION of crude potassium salts from kelp or 
similar materials Is filtered through bone char In 
order to remove organic Impurities. 


SiUcious minerals; Process of treating for the 

production of chemical compounds. . 1 . H. Stover, 
Trenton, N.J. U.S. Pat. 1,283,951, 5.11.18. Appl.! 
22.0.14. 

Silicate minerals are fused with an alkali basti 
to form an insoliible compound silicate. Soluble 
products of the fusion are separated by leaching, 
the insoluble residue is decomposed with acid, 
soluble pro<iucts are removed, and the residue 
digested with an alkali base.— L. A. C. 

Ammonium perchlorate; Art of preparing . 

F. A. Le Sueur, Ottawa, Canada. U.S. Pat. 

I, 284,380, 12.11.18. Appl., 29.12.17. 

AiiMoxiuM sulpliate ami sodium perchlorate are 
treated with water and lieated to a temperature 
slightly above that at which substantial separation 
of liydrated sodium sulpha t(‘ occurs, whereby a 
( opious seiuiration of ammonium perchlorate occurs. 
The liquor after filtt^ring is diluted and cMlled to 
obtain hydrated sodinm sulphate. — J. H. P. 

Kleetrolytlc product ion of caustic alkali [and 
chlorine]; Proecss of and apparatus for . 

II. II. Dow, Assigm)!' to ddie Dow Cln'mical Co.. 
Midland, Mich. U.S. Pat. 1,284,018, 12.11.18. 
Appl., 12.8.15. 

E.uai (dectrolytic r-ell of a serl(‘s is divided into 
anod(‘ jind cathode comijartments by a diaphragm 
of limited pernK^ahilily to lifiuid. Eaeii compart- 
imml, of each cell is j>r<)vi<I(‘d with an inlet and out- 
let, lh(‘ outlt‘t of eaeii anode or cathode compart- 
iiKMit b('ing coniiecled to llie inlcd of tlie succeeding 
anode or cal bode compa rtnumt respectively. An 
alkali cliIoii<le solution is supplied to the first anode 
compart iiieiit, and llie anod(* (dectrolyte in each cell 
is maintained al a liigluu’ level than tlie cnthodi* 
eleclrolyte of tiiat cell. Some electrolyte' iMTcolates 
through tlu' diaphragms, and the' (‘xccss passe.s suc- 
cessively from the anode eompartmenls to the next 
in tlie series, t.la'ii from th(‘ last anode compartment 
to the calliodi' (*omj)arlmeii( of that e(‘ll, and succes- 
sively throng]) tlie series of catliode compartments. 
Alkali hydroxide is withdrawn from the last 
cathode compartment, and the chlorine liberated In 
tlie process is collected.— B. N. 

Liquefying air; Apparatus for and separating 

it into Us eonsiiiuents. C. F. Crommett, Chelsea, 
Mass., Assignor to (L T.. Cabot, Cambridge, Mass. 
U.S. Pat. 1,283,472, 5.11.18. Appl., 30.0.15. 

The apparatus comprisi's means for compressing, 
cooling, and drying air, and then separating It Into 
t bree portions, the first of which is a Howled to ex- 
pand and used to liquefy the second portion, the 
third portion being utilised to (evaporate the liquid 
lirodueml from the second portion. Both a one- 
stage and a two-stage rectifier are fitlHl underneath 
with containers to receive liquid passiug down from 
the rectifiers, and these containers communicate 
with an auxiliary (•outalncr. All the containers are 
provided with liquefying chambers and liquid is de- 
livered from each clmmher attached to a rectifier 
to its respective rectifii'r. The gaseous mixture 
Issuing from tlie oix'-stage rectifier is compressed 
and delivered to tlie liquefying clinmbt'r attached 
to the auxiliary container, liquid from this chamber 
passing to the two-stagi' rectifier. Nitrogen gas 
from the two-slagc rcctifu'r and oxygen gas, evapo- 
rated In the auxiliary container, pass to rcc’eptaclea 
through conduits in which they respectively cool 
the gaseous mixture from the second compressor, 
and <lry and cool a fresh supply of compressed air 
for use in the apparatus. — L. A. 0. 

Hydrating magnesian lime. U.S. Pat. 1,284,505. 
Sec IX. 
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m-GLASSi CERAMICS. 


Patents. 

OJass manufacture. T. J. McCoy, 
Tex. XJ.S. Pat 1,283,538, 5.11.8. 


Wichita Falls, 
Appl, 22.6.16. 


The discharge chamber of a tank containing molten 
glass has a bottom wall Inclined upwards, and 
adjacent side walls with ledges extending Inwards. 
A cover-wall movable vertically is suspended freely 
between the ledges.— A. II. S. 


Glass surfaces; Decorating . K. Warga, Brook- 

lyn, N.Y., Assignor to American Lithographic 
Co., New York. U.S. Pat. 1,283,000, 6.11.18. 
Appl., 10.8.10. Renewed 11.5.18. 

The glass is decorated with mineral colours which 
are fusible at predetermined successive temiiera- 
tures, the highest of which is below the fusion point 
of the glass. When several colours are suiierim- 
posed, tlie most fusible is placed nearest to the glass. 
A combustible fixing agent which is Insoluble in 
water, such as a mixture of .spirits of turpentine 
108 parts, fir balsam 60 parts, sugar of lead (lead 
acetiite) 3 parts, and soft flux 1 part, may be mixed 
with the colour or applied to tlie glass. The colours 
are fixed by heating the articles to the required 
temperature.— A. B. S. 

Glass drawing and blowing apparatus. W. L. 
Standley and T. B. Campbell, Pittsburgh, Pa., 
Assignors to Window Glass Rotary Pot Co. U.S. 
Pat. 1,285,450, 10.11.18. Appl., 20.8.15. 

See Eng. Pat. 18,12() of 1915; this .T.. 1910, 1109. 


IX.-BUILDING MATERULS. | 

Cement; New researches on . K. Endell. Z. 

angew. Chem., 1918, 31, 233—234, 238 — ^240. 

A suKVEY of the literature on cement published 
during the last 10 years. The raw materials for 
Portland cement do not require sixK;ial investigation 
beyond that necessary to secure the correct ratio of 
CaO : Si0,-i-Al,0,+Fe20, in the finished product. 
Only glassy blast-furnact^ slags, which have been 
cooled rapidly and granulated, can be used for slag 
cement. If cooled slowly they fall to a useless 
crystalline powder. The constitution of Portland 
cement-clinker is not definitely established. Cobb 
(this J., 1910, 69, 250, 335, 399, 008, 799) has shown 
that calcium carbonate, silica, and alumina can 
react at 8000—1200° C. without fusion, forming cal- 
cium silicates at temperatures much below the 
eutectic temixu-ature. Sodium, magnesium, zinc, 
and barium silicates and aluminates may also be 
prepared In a similar manner. The Incompletely 
burned and unslntered product in the manufactuix^ 
of Portland cement, though largely soluble in A/1 
hydrochloric acid, contains silicates and aluminates 
which are absorbed on heating to a higher tempera- 
ture by the ternary or qus ternary eutectic formed, 
.lesser and Dittler (Zement-Ghemle, 1910, 71) ob- 
served first an absorption of heat (i.e. the fusion of 
a eutectic) when cement-mix was sint ered at 1250° C. 
-1380° C., and the crystallisation of the chief 
constituent did not occnir \intll the material had 
been heated to a higher temperature; this crystalli- 
sation was accompanied by evolution of heat. The 
triangular diagram summarising the researches at 
the Geophysical Institute, Washington (see this J., 
1911, 643; 1916, 139), Is reproduced, but it is sug- 
gested that, as equilibrium Is seldom reached in 
burning cement-clinker, the phases indicated in the 
triangular diagram may not occur In commeroial 
i-ement. The Influence 0t iron oxide, magnesia, 


alkalis, and sulphur trioxide on the position of the 
various areas in the diagram has not been investi- 
gated, though it is known that small percentages 
of ferrous oidde and manganous oxide prevent 
“ dusting." Killig (ProtokoJJ der Verb, des Vereins 
deutsch. Portlandzementfabrik., 1013) produced suffi- 
ciently large amounts of pure calcium aluminates 
U) permit the examination of their mechanical pro- 
l)ertie8. He confirmed the known high crushing 
strength of aluminous cement, but found that tri- 
('aicium aluminute expands after being mixed with 
water, and suggested that this substana^ does not 
occur in good Portland cement. The setting and 
liardening of cements have been studied microscopi- 
cally by Ambronn and others (this J., 1909, 366), 
Kaisermann (Diss., Jena, 1910), Blumenthal (this 
.J., 1914, 964), and Scheldler (Diss., Jena, 1915). A 
0-2% solution of alizarin orange or cryst. alizarin 
in dilute ammonia was used to identify lime, a 
similar solution of cyauln and chromotrop 2R was 
used to identify alumina, acetic acid for combined 
silica, and neutral methylene blue for free silica. 
After the cement and water had been in contact for 
2—3 hours, hexagonal plates of calcium aluminate 
were visible around the cement grains; these plates 
were free from silica. Pine needles of calcium 
silicate were also formed. After 3—4 days, large 
hexagonal crystals of calcium hydroxide appeared; 
in contact with the at mosphere these formed sphero- 
lltes of calcium carbonate. Simultaneously, a gela- 
tinous calcium silicate was formed. It was found 
that these substances are not simply the hydrated 
pj’oducts of compounds present in the clinker, but 
are new compounds formed by the decomposition of 
t he clinker by the w’ater. The hardening of cement 
apiXMU’s to b(i due to the formation and crystallisa- 
tion of calcium aluminate and silicate and to a 
gelatinous calcium .silicate which unites the crystals 
present. The Increase in volume during hardening 
has been shown by Jesser (Protokoll der Verb, des 
Vendns deutsch. Portia ndz(‘meutfabrlken, Berlin, 
1913) to he due to the tension of aqueous vapour in 
the atniosphere. In regard to the destruction of 
cement by water, etc., sulphates are harmful, but 
chlorides ar(* negligible. The absorption of the SO^- 
radicle from sulphates causes large expansion of the 
cement and leads to its destruction. Synthetic cal- 
cium aluminium sulphate Is decomposed by sodium 
chloride, magnesium chloride, and sea-water, and 
Its formation In sea -water is therefore improbable. 
The expansion of cement In sulphate solutions in- 
creases with Its content of alumina. Prolonged 
exposure to the air previous to immersion in the 
sulphate solution reduces the expansion, possibly 
on account of the decomposition of the calcium sili- 
cate and hydroxide by the carbon dioxide in the 
atmosphere. When cement is immersed in a mag- 
nesia solution, an equivalent amount of lime is 
replaced by magnesia.- A. B. S. 


Patents. 

Porous blocks; Apparatus for treating . F. 8. 

Hoyt, Denver, Colo., Assignor to Fiiller-Stow Co., 
San Francisco, Cal. U.S. Pat. 1,282,837, 29.10.18. 
Appl., 11.2.16. 

An apparatus for ti'eatfng porous blocks comprises 
an Inclined retort and a tank for the impregnating 
material, both placed within a heating chamber, the 
tank being at a higher level. Means are provided 
for Intrmluclng hot air or gas into the retort con- 
taining the porous blocks and for exhausting it. 
The impregnating liquid passes from the tank 
through a pipe entering the lower end of the retort 
and terminating near the bottom, and means are 
provided for creating pressure within the retort, 
In order to force back surplus Impregnating material 
to tlie tank.— A/ B. 8. 
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Wood-preservative and process of making same. 
Wood-preservative treatment. J. A. de Cew, 
Montreal, Canada. U.S. Pats, (a) 1,283,104 and 
(B) 1,283,105, 29.10.18. AppL, 4.5 and 11.8.16. 

(a) a wood preservative Is made by dissolving a 
toxic oil, such as creosote oil, together with rosin in 
a soap solution and then diluting by forcing it under 
pressure into hot water, (b) Wood is heated to 
charring temperature in a solution of coal tar pitch, 
so that the contained water is expelled, and the 
outer portion of the wood is Impregnated with the 
pitch, and the surface of the wood is then coated 
with a harder pitch at a higher temperature. 

-A. P>. S. 

1 

Wood; Process of treating . R, L. Gllliaai, ' 

Assignor to The Gilliam Process Co., Columbus, | 
Ghlo. U.S. Pat. 1,283,495, 5.11.18. Appl., 26.8.14. | 
Wood, particularly that of the sweet gum tree, is ^ 
subjected to the action of steam mixed with a solu- | 
1 ion of alkali, for the purpose of preventing it from i 
warping or twisting.— A. P>. S. | 

j 

Fireproofing wood, textiles, etc. Bauliolzkoii.serv- ; 
ierung G.m.b.H., Berlin. Ger. Pat. 306,600, 
15.1.14. 

The wood or other material is impregnated with a 
solution of ammonium sulphate and magnesium sul- 
phate to which liave been added alkali salts, such as 
sodium or i)otassium sulphate, which will lower the 
melting point of the magnesium sulphate and, pre- 
ferably, produce an eutectic mixture. When the 
proofed material is exposed to the action of lire, the 
magnesium sulphate on its surface fuses readily 
and protects the underlying material.— A. B. S. 

(■onent material and method of produeing. A. S. 
Dwight and R. Ij. Lloyd, Assignors to Dwight and 
Lloyd Metallurgical (V>., New York. U.S. Put. 
1,283,483, 5.41.38. Appl., 30.12.12. 

Cement raw materials arc mix('d with llnoly-gronnd 
fuel and tlie mixture formed into a thin stratum, 
and sintered by Igniting one face of the stratum 
and laissing air through the material towards the 
other face. Tlie layer of cement materials and fuel 
may be deposited on a layer of previously burned 
cement and covered by a tliin layer of fuel alone. 

—A. B. S. 


Venient; Process for making waterproof and 

product. II. M. Okson, Los Angeles, Cal. U.S. 
Pat. 1,283,546, 5.11.18. Appl., 19.1.17. 

The cement whilst btdng ground is mixed with 
1 part of an anhydrous oleaginous material free 
from driers and alkalis to 99 parts of the dry 
(xunent.— A. B. S. 


Heat-insulating composition. F. A. Headson, Mil- 
waukee, Wis. U.S. Pat, 1,283,754, 5.11.18. Appl., 
22.1.17. 

Finely divided, calcined dlatomaceous earth Is 
mixed with finely divided asbestos, a binder, and 
water, moulded Into tlie desired form, and 
hardened.— A. B. S. 


Dolomitio or magnesian lime;*Mcthod'^of hydrating 

. C. and I. Warner, Wilmington, Del. U.S. 

Pat. 1,284,505, 12.11.14. Appl., 10.7.14. 

Sufficient water is gdded to the lime to hydrate 
the calcium oxide present, at atmospheric pressure; 
the magnesia Is then hydrated In a clos^ vessel 
under a higher pressure by means of an additional 
amount of water.—A. B. S, 


Artificial stone; Production of . A. Krieger, 

Ickem. Ger. Pat. 306,539, 26.9.17. 

Artificial stone with an unusually large proiiortlon 
of sawdust, asbestos, etc., may be made with the 
aid of a binder composed of magnesium sulphate 
and quicklime or calcined dolomite or other oxides 
wlilcli form insoluble sulphates.— A. B. S. 

(■ement-making materials; Treatment of . H. 

Capiieiilierg, Bochum. Ger. Pat. 308,884, 3.4.18. 
Aluminium chloride Is mixed with the raw 
materials used for making cement. This reacts 
with the calcium carbonate, forming calcium 
chloride, aluminium hydroxide, and carbon dioxide. 
The aluminium hydroxide renders the mass more 
lilastic and increases the strength of the bricks made 
from it, and the carbon dioxide retained in the mass 
increasi‘s its porosity and facilitates the burning of 
the cement.— A. B. S. 

(Jement flue-dust. U.S. Pat. 1,283,261. See VII. 


X.-METALS; METALLURGY. INCLUDING 
ELECTRO-METALLURGY. 

CohaU silver ore; Smelting and refining of . 

S. B. Wright. Bull. SO. Canad. Min. lust., Dec., 
1918, 992—995. 

. At the Deloro Reduction Co.’s siiudU^r, silver-cobalt 
ore is smelted in a blast-fnrnact^ (run with 6—8 oz. 
blast pressure on account of the large proiwirtlon of 
lines), the charge being calculated to furnish speiss 
and a neutral slag. TIk' speiss contains Co 22—25, 
Ni 16—18, As 25, Fe 18, S 7, Cii 1%, and 1000—2000 oz. 
Ag per ton; it is first liquated to recover part of 
the silver, then ground, roasted, chloridlsed, washed 
wltli water, and treat(‘d with cyanide. The silver 
Is precipitated from tlie solution with aluminium 
dust, the cyanide being almost quantitatively re- 
generated. The liquated and the precipitated metal 
are melted in an oil-fired furnace which Is tilted 
backwards into blowing position; the metal after 
3 hours’ blowing is 992 — 995 flue, and is refined by 
another melting. The desllverised siielss is sulpha- 
tlsed and leached; the liquor is first freed from 
copper and iron, cobalt precipitated with hypo- 
chlorite solution, and nickel, after removal of the 
cobalt, with milk of lime. The hydroxides are 
filter-pressed, washed, and dried ready for sale, or 
mixed with charcoal and reduced; the crude metals 
are separated magnetically from exci'ss of carbon, 
nvmelted in electric furnaces, and granulated by 
pouring into water. The dust and fume from the 
various fumact'S, collected in a bag-house, are 
heated In a coke-fired reverberatory, and the pure 
arsenic trioxide condensed in chambers. The 
clinker from this operation goes back to the blast 
furnace for the recovery of silver.— W. R. S. 

Patents. 

Furnaces; Electric muffle [for heat treatment 

of steel]. W. F. Jones, Birmingham. Eng. Pat. 
120.944, 25.10.17. (Appl. 15.505/17.) 

A VACUUM is established in the chamber of an 
electric resistance muffle furnace, containing resist- 
ance heating elements and the steel tubes and bars 
to be treated. The chamber Is provided with a 
vacuum “ lock ” or “ locks ” and suitable gear, so 
that the tubes or bars may be Introduced Into and 
withdrawn from the muffle without destroying the 
vacuum or appreciably lowering the temperature. 
Cradles containing the articles to be treated are 
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mounted on “ run-wnys,** and moved in the furnace 
and locks by means of endless ropes or chains. The 
vacuum in the lock may be destroyed by a Jet of 
steam or water, so tliat the cover or door may be 
opened and the contents quickly ejected to a 
** quenching tank. Any air remalnln^j in the fur- 
nace, after evacuation by an air pump, is circulated 
by a fan through a small auxiliary furnace contain- 
ing metal turnings for absorption of oxygen.— B. N. 


Steel; Manufaelurc of . II. C. Dickson, Hales- 

owen, and J. B. Micklln, Smethwick. Eng. Pat. 
121,311, 10.11.17. (Appl. 10,512/17.) 

A sTEEi. of medium tensile strength, jind with high 
resistance to fatigue and sliock, contains OT to 
0-3% C, 008 to 0-25% Si, 0 4 to 1% Mn, 005 to 
0-2% V, 0-05 to 0-25% Cr, witli sulphur and phos- 
phorus as low as possil)le. The best combined 
results for machining, tenacity, and toughness are 
obtained by rolling the metal hot to nearly the re- 
quired size, and reducing further by cold draAving 
or cold rolling, without annealing, if requin^d in 
the form of sheets or .slabs, the hot-rolled metal may 
be Improved by a normalising process.— (-. A. K. 


Steel; Manufacture of direet front iron ore ft. 

L. T. Grousellt', Giiuioble, France. U.S. Pat. 
1,284,004, 5.11.1S. Ai)pl., 4.8.17. 

An ore-reducing chamlx^r, into which reducing gases 
can be admitted, extends downwards into a melting 
chamber which is independently heated. The flue 
conveying the waste ga.ses is separately connected 
with the reducing and melting chambers.— C. A. K. 


FerrosUioon; Process of 7 nakin<j . G. 0. Fur- 

ness, New York, Assignor to Electro Metallurgical 
Co., Niagara Falls, N.Y. U.S. Pat. 1,284,045, 
12.11.18. Appl., 20.3.18. 

A oiURGE comprising silica, a reducing agent con- 
taining a high perauitage of fixed carbon, a source 
of iron, and bituminous coal, the bituminous coal 
being more coarsely graded tluiii the rest of the 
carbonaceous reducing agent, is smelted in an 
electric resistance furuac(‘ Ixd.ween deeply embedded 
electrodes.— J. F. B. 


Lead; Fwtraction of . E. S. Berglund, Troll- 

luittan, Sweden. Eng. Pat. 114,303, 19.2.18. 
(Appl. 2930/18.) Int. Oonv., 10.3.17. 

The charge is introduced continuously into a her- 
metically closed electric furnaces from which the 
molten lead is removed through a siphon tap while 
the non-conden.sable gases escai'e through a water- 
seal from a (Condenser connected to the furnaai. 

— W. R. S. 


Roasting furnace; Mechanical . G. Grdndal, 

DJursholm, Sweden. Eng. Pat. 115,039, 7.5.18. 
(Appl. 7650/18.) Int. Conv., 24.3.17. 

For the roasting of materials which require a rela- 
tively high temperature, the hearth of a furnace is 
heated from the under side by flues conveying the 
products of combustion from a fire-grate. The 
material fed on to the hearth is moved forward 
towards the hotter end by a movable arch provided 
with rabbles. The arch as a whole is capable of 
being moved forward a certain distance, then 
raised, and brought back to Its original position, 
the rabbles being out of contact with the material 
on the hearth during the return movement. 

--C. A. K. 


Metallurgical furnace. J, Kralund, Brooklyn, N.Y*, 
Assignor to Doehler Die Casting Co. U.S. Pat. 
1,284,711, 12.11.18. Appl., 10.9.16. 

A CRUCIBLE furnace is fitted with a rotary support- 
ing block, near the outer edge of Tvhlch a number 
of crucibles are placed. When the desired tempera- 
ture is attained, crucibles may be successively 
drawn from, or inserted into, the furnace, through 
an opening in the side wall.— C. A. K. 


[Metallurgical] furnaces; Lining for . W. C. 

Ely, Terre Haute, Ind. U.S. Pat. 1,284,880, 

12.11.18. Appl., 5.2.16. 

The walls of a furnace are built of hollow blocks 
of refractory material, forming a cellular structure 
open to the atmosphere. An inner lining of metal 
is provided which melts on heat ing the furnace, and 
causes molten slag to enter the cells. Tlie slag is 
(rlillled by t he “cooling act ion of the outside air and 
forms a solid refractory lining.— C. A. K. 


Metallic surfaces; rreserving . N. C. F. Jensen, 

Soutiiall, Middlesex. Eng. Pat. 121,150, 6.11.17. 

(Appl. 16,197/17.) 

The articles are coated with oil (c.g. a mixture of 
whale oil and niinei’al oil), then heated to a tem- 
perature high (mough to gasify th(^ volatile cousti- 
tuents in an oven which permits the escape of the 
lighter gases. (Reference is directed, in pursuance 
of Sect. 7, Sub-sect. 4, of the Patents and Designs 
Act, 1907, to Eng. l»ats. 2022 of 1873, 4486 of 1874, 
9570 and 9848 of 1S.S8; 1146 of 1896, 3682 of 1904, and 
3915 of 1915; this J., 1889, 715, 712; 1904, 556; 1916, 
54.)-W. R. S. 


Ores [galena and blende^; Concentration of by 

flotation, E. Edser, S. Tucker, and Minerals 
Separation, Ltd., London. Eng. Pat. 121,303, 
13.9.17. (Appl. 13,131/17.) 

The freshly-ground ore is agitated, with or without 
aeration, with water containing small proportions 
of sodium silica t(* and of a soluble soap, to produce 
ji froth carrying the galena. After separation of 
tli(‘ froth, tlie liquor is diluted with water and again 
agitated for the flotation of the zinc blende. 

~W. R. S. 


Metal spraying apparatus. T. S. Worthington, 

Montreal, Canada. Eng. Pat. 121,344, 12.12.17. 

(Appl. 18,437/17.) 

The apparatus consists of a cylindrical metal con- 
tnincT, with a conical bottom, and open at the upjKir 
end, fitted concentrically in a similarly shaped 
closed container, so that an annular space is formed 
l)etween the two vessels. An outlet from the aiX!X 
of the conical section of the outer vessel is con- 
nected with the air branch of a blowpipe burner, 
the fuel gas being admitted through a second 
branch. The air supply to the burner is obtained 
by maintaining a positive pressure of air in the 
metal container, the air passing evenly down the 
annular 8i)ace and through the connecting pipe to 
the burner. Powdered metal, contained in the inner 
vessel, is allowed to fall through an opening regu- 
lated by a spindle valve, into the air current as it 
leaves the outer container, and the metal dust pass- 
ing through the flame is blown on to the article 
to be coated, In a molten or plastic condition. 

A. K. 
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Zinc retort furnace, A. Jones, Langeloth, Pa., 
Assignor to Metallurgical Co. of America, New 
York. U.S. Pat. 1,282,847, 29.10.18. Appl., 4.1.16. 
A BK-iouT furnace contains a numb(‘r of pillars 
spaced apart incorporated in its wall, each pillar 
being built up of blocks extending outwards tKwond 
the fa<x* of the wall. Each pillar block has a ver- 
tical passage through the portion extending beyond 
the face of the wall, and a port leading from 
the passage and communicating with the retort 
chamber; the vertical passages In the pillar blocks 
are in aliriement. Shelves for supporting the re- 
torts at one end are provided between the blocks of 
each pillar. -W. U. S. 

Zinc: Elcctrulyiic product ion of • — . G. II. Cle- 
venger, Palo Alto, Cal., Assignor to II. W. Gepp, 
Melbourne, Australia. U.S. Pat. 1,283,077, 20.10.18. 
Appl., 7.5.17. 

Cobalt Is removed from zinc sulphate electrolytes 
containing manganese by neutralising the liquid, 
and then precipitating the cobalt by means of an 
oxidising agent.— B. N. 

[Electrolytio] zinc cell. J. L. Malm, Denver, Colo. 

U.S. Pat. 1,284,403, 12.11.18. Aiipl., 20.7.14. 

Two or more rows of cell chambers are arranged in 
a casing, with a trough betwec'ii tlie rows. The 
trough is provided with a })artition, and with ports 
for supplying separate portions of untnadcsl 
material to the several cell chamlx'rs. The cover 
of the trough is spaced from the top of the parti- 
tion, and means are provided for h'adlng ofT gas 
from the top of the trough. A ]iort in th(‘ casing 
leads from a point above th(‘ bath to a point below 
the surface. Anode supports, carrying th(‘ anodes, 
are arranged u))on the bottom of the c(‘lls, with 
j^nitable connections from the anode to the outside 
of the cell, and a second ('h'ctrical connect ion leads 
to a point in tlu' port Indovv tlie surface of th(‘ bath. 

--B. N. 

Jlot-u'ork iirlUh' ja/Zo//]. .1. W. 'Faylor, New 

Waterford, Ohio. U.S. Pal. 1,282,9.81, 29.10.18. 
Appl., 9.3.17. 

A STEEL alloy for hol-w'ork articles, e.y., forging 
<lieH, contaiiLs 1*5 to 3-0% C and from 30 to 7-0% Cr. 

C. A. K. 


Detinning process; Chlorine . W. Zacharias, 

Pittsburgh, Pa. U.S. Pat. 1,283,016, 29.10.1S. 
Appl., 24.6.15. 

In a process of detinning by chlorination, the I’c- 
action temix'rature is modi tied by inlnxlucing a 
finely divided metal, e.g., tin, into the reaction 
chamber.— W. 11. S. 

Alloy; Prccioiis-mctal . W. E. Mowrey, St. 

Paul, Minn. U.S. Pat. 1,283,264, 29.10.18. Appl., 
15.4.16. 

An alloy for dental, jewellery, and electrical piir- 
po.ses contains Pd 15, Ag 35, and Au 50%. 

— W. K. S. 


Cyanide solutions; Continuous method of treating 
. Method of treating metal-hearing solu- 
tions. Organised apparatus for treating cyanide 
slimes. (A) and (b) U. C. Trent, (c) L. 0. Trent 
and S. W. Mudd, Los Angeles, Cal. U.S, Pats. 
(A) 1,283,303, (B) 1,283,364, and (c) 1,283,305, 

29.10.18, Appl., 24.8.14. 

(a) The ore pulp is agitated with the solvent by 
withdrawing material from the top and returning 
It to the bottom of the containing vessel. The mix- 


ture is drawn off to another vessel wherein it is 
subjected at its lower part to a gentle agitation to 
form zones of separation. The clear liquid con- 
taining values is withdrawn at the top for further 
treatment, and fresh solvent or solvent containing 
loss disscjlved material is supplied to the thickened 
material at the bottom. The solid residue is with- 
drawn and treated again in a similar manner, 
(b) In the process described in (a) the material 
under treatment is circulated by withdrawing it 
from the lower thickened zone and returning it to 
the same zone. Fresh solvent Is also forced into 
it at this point to effect a further solution of the 
values and to displace the saturated solution at 
lla‘ top of the v<‘ssel. (c) The ore pulp is treated 
as above in four vessels suc«‘sslvely, the saturated 
8olv(‘nt being withdrawn at the top of each vessel 
by Introdiieing fresh or mon* dilute solvent at the 
bottom Into th(‘ solid material. The solid material 
Is withdrawn by a pump and transferred to the 
next vessel, and a I the same time is mixed with 
fresh solvent.— W. F. F. 


Lead alloys and alloys containing lead, tin, copper, 

or antimony; Refining . F. A. Stief, East 

St. Louis, 111. U.S. Pat. 1,28:1,427, 29.10.18. 
Appl., 6.5.15. 

Alloys of lead, tin, copp(‘r, and antimony, contain- 
ing arsenic, nr(‘ treated continuously In a thin layer 
at a red luait with Iron and carbon, the resulting 
spei.ss being s(‘pa rated from the cooled mixture in 
a settling-chamb(‘r by skimming.— W. R. S. 


Smelting ore; Rroc4:s.s of . .T. H. Gray, New 

York.* U.S. Pat. 1,283,500, 5.11.18. Appl., 20.7.17. 

A BLAST of pure oxygen is introduced into a charge 
of ore and carbon so that the combustion of the 
carbon is effected in a comparatively small space 
(as distinguished from the high shaft of the 
ordinary blast furnnetd. Tlu* complete reduction of 
the ore is accomplished in the same space, and the 
charge of ore above is only such as to keep the 
localised roaclion space lilhal.— C. A. K. 


Ores; Process of roasting . W. A. Ii».gham, LoS 

Angel(>s, Cal. U.S. Pat. 1,283,782, 5.11.18. Appl., 

21.2.18. 

Dues containing antimony sulphide are ground, and 
a thin layer is licated in a closed roasting chamber 
to a lemixuature sullicient to volatilise antimony 
siil]»hide, the vapours being withdrawn, and oxidised 
to form antimony oxide.— 0. A. K. 


Electroplating ; Method of . W. Thum, Ham- 

mond, and .T. J. Mulligan, East Chicago, Ind., 
Assignors to United States Metals Retining Co., 
New York. U.S. Pat. 1,28:1,973, 5.11.18. Appl., 

31.7.18. 

Ikon, steel, and kindred base metals, are electro- 
platcxi directly, by covering the surface to be plated 
with a protective him of gelatin, and subjecting the 
article to a current of abnormally high current 
density for a short Interval, and then to a normal 
current density until the desired thickness of 
depo.sit has been obtained.— B. N. 


Antimony smelting; Starring mixture for . 

C. Y. Wang, Hankow, China. U.S. Pat. 1,284,16^, 

5.11.18. Appl., 14.9.17. 

The mixture is composed of potassium carbonate 
and Iron sulphide resulting from the precipitation 
process of antimony smelting.— W, B, 8. 
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Metals from ores; Process for recoveHng . 

0. L. Larson, Kellogg, Idaho, Assignor to Bunker | 
Hill and Sullivan Mining and Concentration Co., j 
San Francisco, Cal. U.S. Pat. 1,284,910, 12.11.18. . 
Appl., JiO.4.17. j 

Ores conlalning lead sulphide and other metals | 
(e.g., copper, silver, gold) are treated so as to con- ! 
vert the metal values into a form soluble In brine, j 
The contained metals, other than lead, are preclpi- 1 
tated from the brine solution, and the lead Is ' 
r(‘Covered by electrolysis. Any sulphates which may | 
have accumulated are eliminated from the barren i 
brine liquor, which can tlien be us(h 1 for leaching a ; 
fi'esh r>ortion of the treated oit.— C. A. K. I 

Iron and steel; Process of malcing in elect r'u i 

furnaces. E. Humlxu-t, Welland, Ont., Canad;i. i 
Eng. Pat. 121,074, 20.2.18. (Ai)pl. .1420/18.) 

See U.S. Pat. 1,252,443 of 1918; this J., 1918, 155 a. I 

Perrosilicon ; Producing — in hlasU furnaces. 
J. E. Johnson, jun. Hel.ssue 14,547, 12.11.18, of 
U.S. Pat. 1,231,200, 20.0.17. Appl., S.10.18. ! 

See this .1., 1917, 928. 


Washing gold, etc. Eng. Pat. 121,512. 8Vc I. 


Reducing oxides. U.S. Pat. 1,28.3,2S(». .Sec XI. 


PertiUser. U.S, Pat. 1,283.077. Sec XVI. i 

Testing hardness. U.S. Pat. 1,28.3,3(;2, Sec XXIIl. i 

t 
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Furnaces; Pdcctric . E. Craininoul, Lyons, 

France. Eng. Pat, 120,780, 28.1 j. 17. (Ajjpl. 
17,012/17.) 

The hearth of the furnace, acting as the lower 
electrode, is formed of a metal plate, e.g., copikt, 
an intermediate layer of conducting agglouierate 
{e.g., carbon and pitch or tar), and an iipi)er layer 
of Insulating refractory material in which wells are 
provided at intervals. The material to Ik‘ treated 
Is partly contained In the wells, so as to produce 
convection currents In the molten material.— P». N. 


Pnrnaces; Electric . T. IJ, Watson and Co. 

(of Sheffield). Ltd., 11. A. (Ireaves, and H. 
Htchells, Sheffield. Eng. Pat. 121,5(j3, IS.4.18. 
(Appl. ‘0503/18.) Addition to Eng. Pat. 100,020, 
1.3.10 (this J., 1917, 891). 

A METHOD of distributing three-phase? currents so 
that the supply phases tend to have balanced loads, 
consists in the arrangement of three transformer ; 
secondary windings grouped in “ delta,’’ the ter- j 
mlnal Junctions being connected respectively to two ; 
upper electrodes, or groups of electrodes, and to a 
third electrod(-‘ in the conducting hearth. The 
three transformer primary windings are grouped In 
“ star,” the ratio of transformation between the 
various transformer windings being arranged so 
that the three primary phases of supply are equally 
loaded for iK)wer and power factor, for any pre- 
determined value of hearth resistance up to the 
resistance of one of the arcs, when the secondary 
system comprised by the furnace is symmetrically 
load^, i.e., when the two in^per electrodes are eadi 
conveying equal power.— B. N. 


Furnace; Lahoratory {electric\ . Process of 

[electrically] reducing metallic [tungsten] oxides. 
0. A. Pfanstlehl, Highland Park,- 111., Assignor 
to Pfanstlehl Co., Inc., North Chicago, 111. U.S. 
Pats. (A) 1,283,285 aud (b) 1,283,28(1, 29.10.18. 
Appl., 17.7: and 1(5.11.10. 

(a) The furnace comprises a substantially liori- 
zonlal base having a groove in its upi)er surface, 
and a hollow cover which fits within the groove. 
The groove contains a sealing liquid, and the cover 
is provided witli a water jacket having flexible 
inlet and onlk't pipes, so Ihfil it may be raised or 
lowered williouL interrupting the flow of water. 
An observation window is elainped against the body 
of the furnace, a duct (Containing scaling liquid 
lireveiitlng gas from passing between the body of 
tlie furnace and the window. Electrical conductors 
and a rotary sh/ift extend through the base, and 
inlol; aud exhaust pii)cs conduct gases to and from 
the body of the furnace chamber. The joints of 
the device, (‘xcopt; (hose which are soldered, are 
surrounded by a sealing liquid, so that the furnace 
may Ik^ allowed to stand for long jK^rlods without 
danger of escape of emdosed gas or entrance of the 
outside atmosphere, (b) Finely powdered tungsten 
trioxide is reduced by passing a blast of highly 
heated hydrogen over its surface, whilst heating 
th(? oxide just snfficionlly to overcome radiation, 
and to vaporise the moisture formed in the action. 

-B. N. 


Electrode [,* Sit icttn iron ]. W. K. Page, 

Assignor to ('hlle Exploration Co., New York. 

IT. S. Pat. 1,283,280, 2ti.10.lS. Appl., 28.1.18. 

Moi.te.n silicon-iron is cooled to approximately the 
lowest t(‘mi)eraturo at which it will l>e sufficiently 
lliiid to cast, and is tlnm t)oiired into a metal mould 
heated to about 300^ C. Copixjr lugs are embedded 
in the electro<l(‘ during the ensting operation, the 
cast electrode being removed from tbe mould before 
it falls materially below a cherry-red h(?at, and 
emlK?dded in kieselguhr to effect tempering. The 
slow cooling produces a fine, dense, resistant striK*- 
ture, extending for a considerable distance from tbe 
surface. — B. N. 


Electric hat (cries: Wood separators for sccond4iry 
— The Cliloride EhX’trical Storage Co., Ltd., 
and B. Heap, Manchester. Eng. I’at. 121,188, 
(5,12.17. (Appl. 18,102/17.) 

The separators are made from wood which does 
not swell or expand unduly when immersed in an 
alkali solution. They are first cut to the desired 
shape and thickness, treated with a weak alkali 
solution, washed, and then dried rapidly in a 
heated vacuum oven. — B. N. 


Storage batteries; Negative plate for — — . Process 
of making storage-battery electrodes and filling 
mass therefor. W. Morrison, Chicago, 111. U.S. 
Pats. (A) 1,284,425 and (b) 1,284,42(5, 12.11.18. 
Appl., 19 and 23.2.18. 

(A) Negative storage-battery plates are made by 
sand-blasting tlie grids, filling them with lead 
oxide, and ek'ctrolytically reducing the oxide to 
spongy li‘ad in magnesium sulphate solution, 
whereby the reduced lead Is maintained In Intimate 
contact with the roughened grid, (b) The ” filling 
mass ” is saturated with water, and the plate 
“ formed ” In a sulphuric acid electrolyte.— B. N. 


Electrical treatment of gases. Eng. Pats. 107,389 
and 119,230-8. See I. 


Separation of suspended particles, Bng. Pat. 
120,004. «fee I. 
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Oonoentrating nitHc acid. U.S. Pat. 1,2^0,508. 
See VII. 

Sulphuric acid. U.S. Pats. 1,284,100, 1,284,107, 
1,284,175, and 1,284,170. See VII. 

FAcctrolytlc process. U.S. Pat. 1.2S4,(»18. See VII. 

Electric furnace. Eng. Pat. 120,944. See X. 

[Electrolytic] zinc cell U.S. Pat. 1,284,402. SeeX. 


Xn.~^FATS; OILS; WAXES. 

Fats; Oxydase reaction of — as a means of 
detecting rancidity. ,1. Preschcr. Z. Untcra. 
Nahr. Genuasm., 1918, 36, 10:2-106. 

Investigation of the reaction described previously 
by Vintilesco and Popescu (this J., 1915, 1214), 
which depends on the blue coloration obtained when 
a rancid fat Is shaken with blood solution and 
gualacura lincture, showed that It is reliable for 
the detection of rancidity in butter and tallow. 
Fresh fats do not give the reaction and free fatty 
acids do not interfere with the coloration yielded 
by rancid fats.— W. P. S. 

Fats and waxes; Vegetable and animal . 11. 

A. B. Weinhagen. Z. physiol. Chem., 1918, 103, 
84—86. 

A SOLID fat containing no glyciuldos can be ex- 
tracted from rice bran. Ether also extracts an oil 
(fontalning 1-7% of glycerol. (See further J. Chem. 
Soc., Feb., 1919.)— II. W. B. 

Soya beans. Fidlers. XVI. 


Patents. 

Oi7.9 or liquids; Apparatus for expressing from 

seeds, nuts, and other oil or liquid containing 
77 iatenal,s and substanees and for compressing the 
residuum mto solid form. A. W. Sizer, Kingston- 
upon-Hull. Eng. Pat. 120,747, 19.9.17. (Appl. 
13,425/17.) 

In apparatus of the worm-screw compression type 
(see Eng. Pat. 29,231 of 1912; this J., 1914, 428), a 
tube is mounted within the cylindrical casing In 
which the worm rotates, so that it encloses part 
of the worm, and rotates round it. The walls of 
the tube contain a iiumtH;r of iai)ered longitudinal 
passages, whilst at the end of the tubt* is a hollow 
plate or cap provided with outlets formed by an 
arrangement of tubes through which the expressed 
oil can escape into a receiving tank. Means may 
also be provided for assisting the expression of the 
oil by the creation of a vacuum, wliilst a knife or 
knives may be mounted on the shaft of the com- 
pressing worm for cutting the expressed material 
extruded from the press into pieces of suitable 
length.— C. A. M. 

Oil cake and like hydraulic presses. B. 0. Barton, 
North Ferriby, Yorks. Eng. Pat. 120,990, 5.12.17. 
(Appl. 17,996/17.) 

The press-plates have the form of an inverted 
rectangular box without ends. The top of the box 
Is provided with a number of transverse ribs upon 
which rests a perforated metal plate, which Is 
secured to some of the ribs, and Is of the same 
length but slightly wider than the length of the 
rlha so that It will fit Into the box Inunedlately 


above. Each box Is provided with bolts which pass 
through holes in directly opposite positions in the 
side walls and through spaces between the trans- 
verse ribs immediately beneath the perforated plate 
on the top of the box next below; the lower box 
is thus supported by its perforate<l plat(‘ on the 
bolts in the b<ix above. Each box esn rise in tele- 
scopic fashion into that above it. The bottom box 
of the series has an enlarged bottom with edges 
turned up to form a channel for receiving the ex- 
pressed oil, whilst the top box, which has a closed 
top, is provided with flanges by means of which it 
can be bolted to the underside of the press-head. 
The charge of seed, etc., to be press^ may be 
placed in removable perforated metal trays which 
are left in I he ])ress during the expression. 

C. A. M. 

Clarifying oil; Process for — — . .A. G. Munro, San 
Antonio, Tex., Assignor to Bettners Engineering 
and Supply Co. U.S. Bat. 1,284,750, 12.11.18. 
Appl., 7.4.17. 

Oil is clarilled and s(‘]):iTated from fullers’ earth 
by filtering the sludge in a filter-press provided with 
means for successively forcing air, water, and 
steam thereihrougli.— A. do W. 


Xm.-PAINTS; PIGMENTS; VARNISHES; 
RESINS 

Patents. 

Japan; If a nil fact u re and application of . The 

British Thomson-Houston Co., Ltd., London. 
From General Elect rio Co., Schenectady, N.Y., 
U.S. A. Eng. Pat. 121,5:12, 7.1.18. (Appl. 988/18.) 

A JAPAN, of a consistency suitable for application 
without the use of an inflammabU^ solvent, Is 
obtained by lieating tog(‘ther japan, wat;er, and a 
suitable alkali, e.g., ammonia or sodium or 
I)Otassliiin hydroxide, in an enclosed space until an 
(‘rnulslon is formed. The constituents of a japan 
which would prove inrompatlble when dissolved 
together in tlu^ usual inflammable solvents may 
separately einulsiiied and the emulsions then mixed. 
A coaling of jjipan may be applied to an electrlcally- 
(tonductive obje(;t by immersing the siime in the 
japan (-mnlsion, electrolysing by employing the 
object as anode, and finally baking the coating 
obtained. An object may alternatively be coated 
by lu'ating materially above 100° C., e.g., to 250° C., 
piunging into the cold emulsion, withdrawing it 
and finally baking. (See also U.S. Pat. 1,206,335 of 
1918; Ibis J., 1918, 476 a.)--A. de W. 

Oils; Process and apparatus for the oxygenation 

and polymerisation of . J. K. Blogg, Surrey 

Hills, Victoria. U.S. Pat. 1,284, .572, 12.11.18. 
Appl., 19.12.17. 

Oil, e.g., linseed oil, is glmullaneously polymerised 
and oxidised for printing-ink varnish by heAting H 
In a closi^d retort over an open tire, a current 
of air being drawn through the Ixiily of oil by 
exhausting the air In the retort above the surface 
of tlie oil by means of a water-jet; ejector. Air is 
supplied to the oil by means of a valved supply 
pilK* open to the air at Its upper end and extending 
to the bottom of the retort. A condenser Is Inter- 
l)osed between the ejector and the retort. The 
degree of exhaustion above the liquid level Is in- 
creased when the flash-point of the oil is reached 
by closing the valve of the supply pipe, thus discon- 
tinuing the supply of air.— A. de W. 


Drying pigments. Eng. Pat. 121,372. See 1 
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XIV.-INDIA^RUBBER; GUTTA-P£RCHA« 

iiubbery Influence of certain chemicals on the inner 

qualities of . 0. de Vries, H. J. Ilellondoorii, 

N. L. Swart, J. C. nartjens, and A. .T. Ull^e. 
Comm. Centr. Rubber Stat., Buitzenzor^?, .Java, 
1918, 2, No. (>, l-liS. 

The addition of sodium sulphite or bisulphite to 
latex cau.ses a slight Improvement in the proiK^rties 
of the rubber; a small increase is observed in tlie 
tensile strength, viscosity index, and rate of vul- 
canisation and a small decrease in the “sloix^.” 
The effect is more marked in smoked sheet than in 
pale crGixj. With sodium thiosulphate the result 
is a very small decrease in the viscosity and tlie 
rate of vulcanisation, the alteration in tensile 
strength and slope being negligible. Sodium car- 
bonate in the customary proportions as an anti- 
coagulant has very little intluence on the quality of 
the rubber. Formalin has an effect just contrary 
to that of the sodium sulphites; with formalin th<? 
-direct influence of tlui substance as well as its eflect 
In preventing piitnd'actlve change act in the sam(‘ 
'direction, whereas with the sulphiles the result of 
the antiseptic effect is opposed to the changes 
actually observed and tends to reduce these In 
extent. Sodium acetate causes an Increase in the 
viscosity and in the rate of vuk'anisat.ion, whilst 
sulphurous acid, when used a.s a coagulant, effects 
a small increase in the tensile stnuigth and viscosity 
and a marked decrease in the slope. The effect 
observed in the use of the sodium sulphites is 
probably to be attributed to the combiiKMi action of 
the sodium acetate and sulphurous acid produc(Ml by 
the interaction of the sulphite with th(‘ acetic acid 
used for coagulation, — 1). F. T. 


Rubber; Regeneration of vulva nised vulima- 

tion of rnctastable ruhbvr. A. Dubose. Caout- 
chouc et Gutta Percha, 1918, 15, OtHO. 

Accordi.vq to Harries (this J., 1910, 747) vulcanised 
rubber contains a mixture of “ poiyprene siiiiffudo ” 
which yields a hydrochloride insoluble in chloro- 
form, with “ stable ” rubber which under the in- 
fluence of the sulphur has undergone molecular 
change so that Its hydrochlorkh' is insoluble in 
chloroform, and unaltered “ metastabh‘ ” rubber 
the hydrochloride of winch is soluble in chloroform. 
The value of rublxT serai) or reclaim should Ix' 
dependent on its content of “ mtda stable ” rubber. 
A method Is described for the i)roloi]ged treatment of 
finely divided vulcanised rubber with dry hydrogen 
chloride In a cool(*d vessel; by extracting the pro- 
duct with chloroform the hydrochloride of the 
“ metastable ’’ rut)ber can Ixi removed and its 
amount determined, — D F. T. 


Rubber; Ageing of vulcanised . O. de Vries. 

IndiarublH'r J., 1919, 67, 77—81. 

As the result of further exiM*rlinenls on the ageing 
of a mixing of rubber (92-5%) and snl{)hur (7-5%) 
vulcanised for various periods at 148® C. (compare 
this J., 1917, 29h) it is shown that the product 
obtained by vulcanising for 70 mins., if sub.se- 
quently heated at 72® C. for 24 hours, gives a simi- 
lar stress-strain curve to the product obtained with 
a vulcanisation period of 90 mins, without any sub- 
sequent “ ageing.” Heating at 72® C. for 24 hours 
produces no appreciable change in the degree of 
vuleanisiition, but Its effect on the mechanical pro- 
perties as represented by the stress-strain curve is 
evidently equivalent to an extension of the period 
of vulcanisation by 20 mins., or, In other words, 
the effect of the accelerated ageing in the above 
experiment renders it possible with one mixing to 
obtain vulcanised products of quite different vul- 
canisation coefficients but exhibiting coincident 


stress-strain curves. Although the curves follow 
the same course, however, that for the ‘‘ aged ” 
sample Is less prolonged because the increase in 
tensile strength observed on ageing for one day is 
less tlian that produced by the extended vulcanisa- 
tion. With continued ageing at G5®— 72® C. the rate 
of alteration In the position of the stress-strain 
curve steadily decreases, but no steady condition is 
attained, the samples finally becoming brittle like 
over-vulcanised rubber. It is noteworthy, however, 
that whereas for the first day the effect of ageing 
is greater the lower the vulcanisation coeflicient. 
llie alteration on the subsequent days r^as recorded 
by the elongation at a certain load) is the same for 
rubbers with vulcanisation coeflicients between 2 
and 4. It is suggested that it will be necessary to 
examine ageing phenomena not only with one 
mixing, but with mixings containing varying 
amounts of sulphur and also containing the 
commoner compounding Ingredients. In examining 
vulcanised rublw^rs prepared by different metliods 
and of uncerlain history, it will be advisable to 
record not only the vulcanisation coefficient but also 
tlie stress-strain curve and possibly other charac- 
teristics. In an investigation as to wliether the 
metliod of testing rubber 24 hours after vulcanisa- 
tion gives as trustworthy comparative results as 
testing after 8 or 4 days, it was found tluit tlu* 
<lifferene(^ of 5—10% ol)served in the elongation at 
1-3 kilos, load und(?r the two methods corresponds 
only with a differencH) of 2~3 mins, in the period 
of vulcanisation; the conditions off tlu' test, as 
geii(‘rally performed, are such that a small shifting 
of tlie curv(‘ cause's no appreciable difference in the 
tensile strength and the rest period of 24 hours 
after vulcanisation is quitch snfficie'iit for tnist- 
u'orthy results to be obtained; indeed the variation 
observe'd between different samples of the same 
rubber w'as actually sllglitly less after 24 hours than 
after 72 hours.— D. F. T. 


XV.-LEATHER ; BONE ; HORN ; GLUE. 

Tanning materials; Comparative analiisis of . 

K. W. Griffith. J. Aiiier, Leather Chem. Assoc., 

1918, 13, 3S2- 388. 

A COMMITTEE of sixtceii chemists has studied the 
juialysls of four iuat('i'Ials, i.c., solid chestnut and 
(jiiebracho extracts, ground divi-dlvi, and groimd 
mangrove bark, by the hide-powder method. Th<* 
results show that storing of hide powaler for a year 
does not affect its quality, and that variations In 
the acidity of chrome alum used for chroming the 
hide powder hav(‘ no effect on the resultsf of 
analyses. It Is recoimnended that tbe temperature 
of chroming and detannislng be kept within defined 
limit:s. The analyses of chestnut extract gave th(‘ 
be.st concordance, Mie difference between the maxi- 
mum and minimum being 24)4% of tannin. In the 
case of the solid extracts, the gn'atest differences 
in the tannin values are attributable to the varia- 
tion in the amounts of Insoluble matter found. In 
the case of dlvi-dlvl, which Is not easily sampled, 
the difference was 12-28% of tannin. The non- 
tannins show a variation equally great.— F. C. T. 


Chrome {tanning] liquors; Investigation of . 

.T. R. lUockey. J. Soc. Ix^ather Trades’ Chem., 
1918, 2, 205—212. 

Measurements of hydrlon concentrations by means 
of the hydrogen electrode show that the acidity of 
green chrome solutions is roughly ten times that of 
violet solutions of equal strength, the cause being 
the greater hydrolysis In the green solutions. This 
explains the greater swelling action on hide of the 
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green solutions. The difference In colour probably 
depends on the degree of Ionisation. Undlssoclated 
molecules are violet, whilst chromium Ions are 
green. The colour differences may also be explalmnl 
by Werner’s theory of the constitution of the 
hydrates of chromic chloride. As violet and gn^n 
solutions are diluted, the differences become less 
marked. A violet solution when made basic by 
gradual addition of sodium carbonate or hydroxide 
gives a ^♦^‘I’nianent precipitate much sooner than a 
green solution. The hydrogen electrode may under 
certain conditions be used for determining the 
basicity (i.e., ratio of Cr to SO^) of chrome liquors. 
If liquors are made up in the same way and are of 
fairly constant strength, they stiow a detinite 
hydrion concentration corresponding to the basicity. 
A graph should be constructed from observations 
on liquors of known basicities.— P. 0. T. 


Chrome [tannbio] liquors; Analysis of one-hath 

. 0. Smith and F. Emm. .T. Soc. J7<‘ather 

Trades’ Chem., 11)18, 2, 213—211, 

Tjie oxidation of chromium salts to cliromate in 
liquors containing organic matter is not always 
easy; on acidilication prior to determination of 
the chromate file organic mat ter sonudimes causes 
reduction back to chromic salt. The authors 
describe a rapid method free from this diilkailty. 
<qiromic hydroxide is precipitated from the li<iuor, 
washed, and oxidised afh'r dissolving in hydro- 
chloric acid. The rrocter-McCandlisli titration for 
(this J., 11)07, 458) is modified to i)ermit of 
rat)id execution. 5 — 10 c.c. of a licpior containing 
less than 0-8 grin, of chromium per litre is diluted 
with 100 c.c. of boiling water, and immediately 
titrated witli A'/iO sodium hydroxide solution, using 
4—0 drops of 1% phenolplithaleiif solut ion as indica- 
tor. The containing luNiker should b(* placed on a 
white tile, and the end-point, i.e., the apiKairance of 
a grey-violet colour, is quite sliart». The method 
giviis consistent and accurate results.— F. 0. T. 


Chrome [tanniny] liquors; Analysis of sinyle-Juith 

. A. Harvey, J. Soc. Leather Trades’ 

Chem., 1018, 2, 215. 

A ijquoii containing ammonium comijounds gives 
false results for S(\ when titrated boiling with 
A/2 sodium hydroxide solution according to tlic 
rrocter-McCandlish method (this J., 1007, 458). 
The ammonia must first be remov(‘d by distilla- 
tion witli alkali, and the equivalent amount of 
alkali deducted from that used in titration l)efore 
calculating the SO^ content.- -F. C. T. 


Chrome [tanniny] liquors; ><tatement of hasivity of 

. H. R. Procter. J. Soc. Leather Trades’ 

Chem., 1018, 2, 250. 

Basicity is usually expressed in Europe as parts 
of SO^ comhlBed with 52 of Cr, and in America 
as the fraction Cr^OySOg. A lM*tter and more 
general method, applicable for instance to 
aluminium compounds, Is to express basicity as 
tile proportion of basic to acid valencies, tJie normal 
salt being unity. For instance, the basicity of 
02(80^)3 would be ():6 or 1 ; that of Cr(OH)Cl 2 
would be 8 : 2 or 1-5; that of bisulphates, bisulphites, 
and bichromates would be 0*5; that of normal 
sulphates, etc., unity.— F. C. T. 


{Tannery] lime liquors; Sodium sulphide in . 

n. Hayes. J. Soc. Leather Trades’ Chem., 1918, 
2, 258. 

In the determination of sodium sulphide in lime 
liquors by A/10 nmmonlacal alnc sulphate, direct 
titration Is not satisfactory. It is better to add 
an excess of sulphate solution to a comparatively 
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large volume of lime liquor, then render faintly 
acid with acetic acid, shake and filter, and finally 
estimate the zinc not precipitated. This can be 
done by titration with potassium ferrocyanlde 
using uranium acetate as external indicator. 

— F. 0. T. 


Leather chemistry: Recent developments in . 

H. 11. Procter. J. Roy. Soc. Arts., 1918, 66 , 747— 
753 and 77()— 781. 

Two lectures in which the advances in leather 
chemistry during the last ten or twenty years are 
discussed. — F. C. T. 


Patents. 

Tanniny; Process of a7id manufacture of tan- 

niny liquors. C. Blanc, Paris. Eng. Pat. 120,049, 
17.10.18. (Appl. 10,9(58/18.) Int. Conv., 27.9.17. 

CiiKOME tanning liquors are prepared by the reduc- 
tion, in an acid medium, of chromic acid by cellu- 
los(‘ or lignocellulose materials in ji finely divided 
state, e.y. sawdust, cotton and paiier waste, spent 
tan, etc., which may or may not have been pre- 
viously treated with hydrolysing acids. The re- 
duction takes plac<‘ fairly rapidly In concentrated 
solutions provided the temperature Is maintained 
for an liour or two at 100 ° 0 ., or higher if a more 
basic liquor is desired. The reduced liquors are 
filtered Ihrougli sawdust to remove fine oxycellulose 
p{)W(l(‘r and are employcTl in tanning.— 1). W. 

Tanniny; Method of . R. B. Cock, Gomshall, 

Surrey, and W. \V. Williams, Rhyddlan, Flint. 
Eng. Pat. 121, .325, 9.12.17. (Appl. 18,18.3/17.) 

I’oii the production of sole leather or dressing 
leather delimed hides are tanned in pits 6 r drums 
with a tanning extract containing e(iunl parts of 
myrohalans, gambier, (luebracho, and mimosa. The 
strength is gradually increased from .30° to 00° 
Barkometer ami a mixture of sodium thiosulphate, 
.ilumlninm sulphate, vaseline, glycerin or lanoline, 
.and tunxmtlne is add(*d to the tanning liquors. 
’I'he tannage Is eom]>leted by tnsatlng the hides 
for 4 hours in (‘ach of tliree ro(*ker pits contain- 
ing liquors of 90°, 100°, and 120° Barkometer at 
110° F. (43° 0.). The goods are finished in the 
ordinary way. — D. W. 


XVL-SOILS ; FERTILISERS. 

Soil aldehydes. A new class of soil constituents 
unfavourable to crops, their occurrence, proper- 
ties, and climinatum iti practical agriculture. 
J. J. Skinner. J. Franklin Inst., 1918, 186, 105— 
180, 289-,310, 44t>-480, 517— 5S4, 723—741. 

The author has examined seventy-four soils of 
which fourteen were garden soils and sixty field 
soils; of these latter thirty were classed as pro- 
ductive and thirty as unproductive, being collected 
in pairs from the same soil tyrxi and the same 
field or locality. Of the fourteim garden soils, five 
contained aldeliydes, and of the sixty field soils 
aldehydes were present in twelve, these being 
divldcHl amongst tlie productive and unproductive 
soils in the proi)ortiou of 1 : 3. Certain aldehydes 
such as snllcylaldehyde and vanillin have already 
been detected in soils by other workers, and the 
author has now investigated the Infiuence of six 
aldehydes, salicylaldehyde, vanillin, heliotropin, 
benzaldehyde, formaldehyde, and paraformaldehyde 
on the growth of plants in water and in nutrient- 
culture solutions, and of the first two named 
aldehydes In pot and field trials. Sixty-six culture 
solutions were used containing varying proportions 
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of sodium nitrate, calcium superphosphate, and 
potassium sulphate, always prepared so as to con- 
tain 80 parts per miJJIon of P All 

of the aldehydes were found to be harmful in 
aqueous solutions in comparatively small amounts. 
Salley la Idehyde was less harmful when the solu- 
tions contained a high percentage of phosphate 
and its effect was lessened somewhat by the pre- 
sence of calcium carbonate. Vanillin was less 
harmful than salicylaldehyde. It affected the roots 
more severely than the tops of the plants. Its 
harmful effect was much lessened by the presence 
of sodium nitrate in considerable amount. Benz- 
aldehyde when present to the extent of 25 parts 
per million was injurious to plant growth. There 
was no very marked benefleial influence exerted 
by any one of the nutrient salts. Heliotropin was 
much more harmful than benzn Idehyde and the | 
plants were so severely injured that it was dlfli- ; 
cult to differentiate its effects in the different solu- : 
tions. Formaldehyde was equally harmful in the j 
different nutrient solutions. Paraformaldehyde was ^ 
also harmful, but phosphates have a marked i 
ameliorating action on its effect. From the pot } 
and field trials it was found that the two aldehydes | 
examined, salicylaldehyde and vanillin, had no ! 
harmful action on well-drained, good productive i 
soils in a high state of cultivation, which, when ' 
examined In the laboratory, were found to possess : 
good oxidising power. Further in these soils the 
aldehydes disappeared. The soils in which the ; 
added aldehydes were found to have a harmful ; 
effect had a lower crop-producing power and their I 
general management had not been so good. The ; 
aldehydes .remained in these soils. In these latter | 
soils lime and manganese greatly aided in lessening j 
the effects of both aldehydes, phosphates amelior- ; 
ated the harmfulness of salicylaldehyde and nitrate | 
of vanillin. Unfertile soils, poor owing to the pre- j 
sence of aldehydes, can be mad(‘ productive by 
good drainage and by the use of lime and ot j 
certain fertilisers.— W. G. 


Alkali ” content of soils as related lo crop prowth. 

F. T. Shutt and B. A. Smith. Trans. Roy. Soc. 

Canada, 1918, 12, 8S— 97. (Reprint.) 

As a commencement towards the cslablishment of 
standards as regards safe limits of “alkali” in 
soils, adapted to Canadian conditions, the authors 
have deteniiined the alkali content in the layers 
0"— 18^ 18"— 3(P, and 35"— <*0" in depth in 
soils of the same type on which there was resi^ec- 
tively good growth, poor growth, and no growth 
for cro|)s of western rye grass, native prairie grass, 
oats, wheat, and onions respectively. The limits 
of toxicity of total salim? content are found to 
vary considerably with tlie crop.— \V. G. 


Soil samples: Are unusual precautions necessaru 

in taking for ordinary hncteriological Irsts^ 

C. B. Lipman and D. B. Martin. Soil Sci.. 1918. 
6, 131—136. 

In taking samples of soil it has lMH*n usual lo 
take 8i>ecial precautions to collect samples iimhu- 
“aseptic” conditions, such as the flaming of the 
surface of a vertical wall of soil. This method 
was compared with sampling by means of an auger, 
and It was found that there was no significant 
dissimilarity in bacteria numbers, ammonifying 
power, nitrification, and nitrogen fixation between 
samples taken by the two methods. Incidentally 
It was noticed that bacteria penetrated to a much 
greater depth In arid soil than In humid soil. 
From 2 ft. below th^ surface to 6 ft. there was 
little difference in the number of bacteria and 
bacterial activity.— J. J* 


Liming [soils]; Effect of on crop yields in 

cylinder experiments. J. 0. Lipman and A. W. 
Blair. Soli Scl., 1918, 6 , 157-101. 

Three sets of experiments were made, alike In all 
respects except that In one sodium nitrate, In 
another ammonium sulphate, and In the third dried 
blood was added. The exi)erlments covered two 
periods of ten years each, with a five-year rotation 
of crops. Bach sot received a good supply of lime 
at starting, and during the second period cylin- 
der A in each set received no more lime, cylinder B 
received lime, and cylinder 0 received lime and a 
leguminous green manure. The weight of the dry 
matter in the crop in each year was ascertained. 
It was found at the end of the first period that 
there was little difference between the cylinders 
of each set. At the end of the second period, 
the yield in cylinder A had fallen off, while that 
in cylinder B had increased, and that in cylinder C 
had Increased still more. These results show the^ 
importance, where commercial fertilisers are used, 
of the application of lime at the same time, and 
also the importance of increasing the supply of 
available nitrogen by the introduction of a legu- 
minous crop in the rotation.— J. H. .1. 


Mould action in the soil; Importance of . 

S. A. Waksman. Soil Scl., 1918, 6, 137—155. 

Moulds have l>oen isolated in large numbers from 
cultivated and uncultivated soil, and the Identity 
of many has been established. By the growth of 
their mycedia in the soil, transformation of the 
organic and inorganic constituents is effected, but 
no nitrification nor nitrogen fixation. Decomposi- 
tion of nitrogenous organic matter takes plac<* 
with production or ammonia, the amount deix^nd- 
ing on the source of the nitrogen and tlie carbo- 
hydrates available. The earhohydrates are decom- 
posed with production of carl)ou dioxide. Nitro- 
genous fertilisers are utilised to form protein 
whicii is taken up by tlie plant; this is retnnied 
lo tlic soil, howev(^r, when I ho body of the plant 
undergoes autolysis. Much enzyme action in soil 
is due to moulds; also much acid production. 
.Many species are parasitic to green plant. s. (Sec 
also‘.T. Chem. Soc., Feh., 1919.)—.!. H. .f. 


^oya hcans: Effect of inoculation, fertiliser treat- 
ment, and certain minerals on the yield, com- 
position, and nodule formation of . C. R. 

Fellers. Soil Sci., 1918, 6, 81—329. 

From pot and field exi)erimenls it was found that 
inoculation of soya-bean seeds before planting or 
of the soil in which they wore planted with pure 
and commercial cultures of B. radicieola or with 
well Infected soil caused a substantial Increase 
ill the crop. The protein content of the crop in- 
creased and the oil content decreased in direct 
proportion to the llioroughness of the infection. 
There appeared to be little natural spreading of 
the nodule organism in the soil, apart from its 
transference by outside agency, as water, air, etc. 
Ill acid soils the application of small quantities 
of lime was as important as inoculation, and 
stimulated nodule formation enormously. The pro- 
tein and oil content were affected as before. Small 
applications of acid phosphate (superphosphate) 
were also beneficial, and In this case oil produ<> 
tion was increased when the phosphate was applied 
after liming. Potash was beneficial to a less 
extent. Sodium nitrate inhibited nodule forma- 
tion, and soya beans do not appear to 
soluble nitrogen compounds. Manganese had llttlo 
effect, and milphur was somewhat Injurlws^ 



mxxxyul.No.3.} Cl. XVn.-StJOABS ; STABCHES; GUMS. 8 Sa 


Nitre-cake; Utilisation of in the manufacture 

of superphosphate. F. T. Shutt and L. E. 

' Wright. Roy. Soc. Canada, May, 1918. Cana- 
dian Chem. J., 1918, 2, 314—316. 

Finj-xy ground Florida pebble phosphate (total 
32-3%) and Canadian apatite (total PjO^, 
3i>4%) were separately mixed with powdered nitre- 
eake (G0*raesh, containing 30% free sulphuric acid) 
in various proportions, in the dry and moist con- 
ditions, and the mixtures were allowed to stand 
at atmospheric temi)eralur(' for periods up to one 
week. From the results obtained it Is concluded 
that either phosphate could bo converted into 
sui)erphosphate containing 7 — 9% of available phos- 
phoric acid (as determined by the methods of the 
.Xmerlcan Association of Official Agricultural 
Chemists) by the method indicated, the only appa- 
ratus required being that necessary for grinding 
and mixing the materials. — W. E. F. P. 

Patknts. 

Fertiliser; Production of an nvailahle phoaphorie 

anhydride and potash . R. F. Gardiner, 

Clarendon, Va. U.S. Pat. 1,282,80.5, 29.10.18. 
Appl., 29.5.18. (Dedicated to the public.) 

PiiosrnATTC and potash minerals are mixed with 
calcium chloride and sawdust, or other wood waste, 
and heated at a bright red heat.— J. H. J. 

Fertiliser; Process of nianufacturiny [front 

blast-furnace flue-dust]. ,T. H. Connor, Sharps- 
biirg. Pa. IJ.S. Pat. 1,283,677, 5.11.18. Ai)pl., 
23.9.14. 

P.LA8T-FURNA0E fliic dust Containing iron and i)otas- 
siuin is mixed with “ salt residue” and the mix- 
ture calcined to convert tlie potassium into a soluble 
form.— .1. H. ,T. 


Fertiliser, etc.; Process of makiny artificial . 

J. H. Connor, Pitt sburgh, Pa. il.S. Pat. 1,283,678, 
5.11.18. Appl., 27.4.16. 

A TOUACCO product, bone calcium phosphate, and 
an alkaline reagent an* digested in a vat under 
steam jjressure; the liquid is drawn off and 
evaporated. The mixture may he made up also 
from a tobacco product, nitrogenous organic matter, 
flue dust, and an alkaline reagent.—.T. H. J. 

Fertiliser from sewage-sludac. IJ.S. Pals. 
1,284,441 and 1,284,442. -8cc XlXa. 


XVII.-SUGARS ; STARCHES; GUMS. 

t^tarch glucose; Determination of in molasses 

by polarisation at 81° C. L. E. .lolinson. Lab. 
Inland Rev. Dept., Ottawa, Bull. 407, 1918. Int. 
Sugar J., 1919, 21, 40. 

Mixtures of pure cane molasses with increasing 
amounts of starch glucose were examined by 
polarising at after inversion of the sucrose, 

an allowance being made for the dextro-rotntion 
which molasses always exhibits at 87® C. after 
Inversion, this being found to amount to -h3 02® V. 
(average for 13 samples). The Ijeach method (U.S. 
Bureau of Chemistry, Bulletin 81, p. 73) was 
also tested, the calculation being made by the 

formula in which P is the direct iwlari- 

176 

satlon, and S the sucrose by double polarisation. 
It is concluded that approximate results may 
be obtained by the method of polarising at 87®C., 
but that the I^each method cannot be used when 
there Ate considerable amotmts of iiwert sugar 


present, as Is the case with cane molasses, some 
of the results obtaiued being as follows : 



6% 

10% 

20% 

80% 

Sample Qinoose Oluoose 

Glucose 

Oluoose 

straight 

added 

added 

added 

added 

Reading at 87'^ C. ... -f4‘0 

+ 7*84 

+18*14 

+ 80-66 

+ 62-0 

Calculated glucose ... 2*45 

4*81 

8*26 

18*76 

81-y 

Calculated glucose, 





using Leach formula, 





polarising at 2(P C. . . . — 
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4*88 

15*26 

26*8H 
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Reducing sugars; Volumetric determination of . 

W. B. Clark. J. Amor. Chem. Soc., 1918, 10, 
1759—1772. 

A MODIFICATION oC ScdU's’ motliod (this J., 1915, 
1264) is descrilKKl, tiie prlncipnl feature of which 
Is that the reduced copper is estimated directly 
by titration in the same solution in which it 
wa.s precipitat’d. Unlike Scales, wlio used 
Pehling’s solution, the author uses a modified 
Benedict solution (this .1., 1907, 1102; 1911, 439) and 
carries out all the operations in one vessel. A 
eopper-citrate-carhonate solution is used contain- 
ing 16 grins, of copper .sulphate crystals, 150 grms. 
of sodium citrate ory.slals, 130 grms. of anhydrous 
sodium carbonate, and 10 grms. of sodium bicar- 
bonate per litre. 14ie reduction is carried out 
under conditions which must be standardised 
exactly, according to the amount of sugar to be 
estimated. The solution is heated to boiling in 
4 mins., and the boiling continued another 2 mins. 
The reduced copper is dissolved by the addition 
of strong hydrochloric acid sufficient to give ti 
distinct acid reaction, and oxidised by addition 
of a slight excess of 01 or 004 A iodine solution. 
The excess of iodine Is then titrated with standard 
OfflA t.blosulpbate. Tlie thiosulphate is standard- 
ised under tlie same standard conditions. The 
ratio of copper to reducing .sugar is fairly con- 
stant, except for small quantities of sugar. The 
author cousiders it lietter for (‘ach worker to 
standardise his own conditions rather than to use 
tables drawn ui» for a set of conditions which he 
may not be able exactly to fulfil. Duplicate results 
carried out by tliis iiroeess differ by less than 
0*25 mgrni. of reducing sugar, and four determina- 
tions can b(‘ made In an hour. Sucrose in amounts 
not exceeding 100 mgrms. per 10 c.c. and 50%. 
ethyl alcohol has no reducing action on the cltrate- 
carlKuiate solution, but 10%. formaldehyde has a 
.small reducing action. — E. H. R. 

Aldopentoscs; Crgsfallographg and optical proper- 
ties of three . E. T. Wlierrv. J. Araer. Chem. 

Soc., 1918, 40, 1852— lS.f^. 

(.biYSTALs of the Ihree sugars o-f/-lyxose, o-rf-xylosi*, 
and ^-d-arnhino.se have been carefully examlneii 
and it is found that thc’ diffc’n’iux's IkAwcmui their 
optical properties are snffieient to serve as a means 
of identification. A determinative table for this 
purpose is given. Tlie sugar is iinmers(}d In an 
oily liquid with refractive iiidi’X a ~ 1-53 and 
examined in a refract ometer in yellow light with 
the polarising nicol in and tlie diaphragm partly 
closed. Will) a-xylose, one refractive index is 
decidedly lower than tliat of the liquid; between 
cross('d iilools colours of tin’ 2iid or 3rd order 
are shown; and in convergent light interference 
figures are frequently oliserved. With a-lyxose, one 
index is about equal to that of the liquid; 1st 
or 2nd order colours are shown between crossed 
nlcols; and interference figures are rarely observed 
in convergent light. With arablnose, all Indices 
are decidedly higher than that of the liquid; 2nd 
order colours are mostly shown between crossed 
nlcols; and Interference figures are rarely observed 
in convergent light; the lowest index of a-arablnose 
is less and that of jJ-arablnose greater than 1-553. 
(See also J. Chem. Soc., J»19, 1, 68.)— B. tt. R. 
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Com [maize] cohs; Preparation of several useful 
substances [gum, sugars, and acetio acid] from 

. F. B. La Forge and 0. S. Hudson. J. Ind. 

Bng. Chem., 1918, 10, 925-927. 

The disintegrated cobs are first heated with water 
at 140‘^C. under pressure; the aqueous extract, 
when evaporatcHi, yields an adhesive gum (about 
30% of the weight of the cobs). The extracted 
cobs are then heated with 1-75% sulphuric acid 
at 130® C.; the acid extract yields* about 5% of 
acetic acid when distilled, and the residue, on 
concentration, gives 5% of crystallised xylose. The 
cellulose residue remaining after these treatments 
is treated with an equal weight of 75% sulphuric 
acid for 0 hrs., the mixture then diluted with 
water, boiled for 1 hr., neutralised with lime, 
filtered, and concentrated to obtain dextrose; the 
yield of the latter is about 37% of the weight of the 
dry cobs.—W. P. S. 

Starch; Preparation of soluble . A. lA,‘ulier. 

J. Pharm. Chirn., 1918, 18, 291. 

A MIXTURE of wheat, rice, or maize starch, 25, 
alcohol (95%), 100, and sulphuric acid, 5 grms., 
is boiled for 15 mins, under a reflux condenser; 
the starch is then collected on a fllU‘r and washed 
with water until free from acid. If it is desiri'd 
to dry the starch rapidly, it may b(‘- w'aslie<l witli 
alcohol in place of water. The i)roduct is readily 
soluble in hot wal(*r and tiie soliilion gives a clear 
blue coloration with iodine. — W. I*. S. 

Patents. 

Dextrin; Procrs<^ of manufacturing . W. 

McLauriu, Brookfield, Mass. U.S. Pats, (a) 
1,283,839 and (a) 1,284,120, 5.11.18. Appl., (a) 
20.7.15 (renewed 27.4.18) and (a) 22.0.10. 

<a) Commercially pure starch is treated with an 
equal quantity of wat(‘r and a (piaiitity of acid 
materially less than 1% of the weight of the starch, 
in a closed ve.ssel in which the mixture is sub- 
jected to the indirect action of steam at a tem- 
IKjrature of about 280® F. (138® C.) and under a 
corresponding pressure, until the starch is uni- 
formly converted Into dextrin in the form of a 
colourless solution which is liquid at 00®— 70®F. 
(150^21® C.). (B) A clear, ready-dissolved dextrin 

solution of about 50% concentration, suitable with- 
out further treatment as a coating, adhesive, or 
impregnating mat(*rial for i)aper, textiles, or the 
like, of uniform quality throughout, and contain- 
ing less than 10% of sugar calculated on the 
weight of the dry product, is prepared from com- 
mercially pure starch, c.y., as described under (a). 

— J. F. B. 


XVin.~FERMENTATION INDUSTRIES. 

Phosphoric acid; Volumetric determination of 

in brewing materials. W. Wfilliner. Z. ges. 
Brauw., 1918, 41, 145-147. 

Detailed procedure is descrilxid for apjflying the 
method of titration with alkali, using two indi- 
cators {cp. Smith, this J., 1917, 415; Fiehe and 
Stegmuller, 1912, 943) to the determination of 
phosphoric acid in the ash of barley, malt, wort, 
.or beer. The ash, after evaporation to dryness 
several times with hydrochloric acid on a water- 
bath, is dissolved in 1 c.c. of dilute hydrochloric 
acid and filtered. The filtrate and washings, which 
should occupy 20—30 c.c. and contain not more 
than 70 mgrms. PO^, are treated with a drop of 
0*1% methyl orange solution and exactly neutralised 
with sodium hydroxide, a concentrated solution of 
the latter being used epeept for the final adjhst- 
ijnent. Thirty c.c. of 40% calcium chloride solu- 


tion, exactly neutral to phenolphthaleln, Is then 
added, and the liquid is heated just to boiling,, 
cooled to about 14® C., treated with 2 drops of 
1% phenolphthaleln solution and titrated, whilst 
being continuously agitated, with A/10 sodium 
hydroxide solution free from carbonate. After a 
red coloration has been attained the liquid Is 
allowed to stand at 14® 0.; the colour is slowly 
discharged and after 2 hours the titration is com- 
pleted. The total volume of A/10 sodium hydroxide 
used is reduced by 1% to allow for traces of car- 
bonate unavoidably present; 1 c.c. corresponds with 
3-55 mgrms. PjO^. The method gives sufficiently 
accurabi results with the materials named above, 
but is vitiated by the presence of considerable 
quaiilltles of iron, alumina, manganese, or borates. 

— J. H. L. 


Malting and a new process for the reduction of 
malting loss. C. A. Nowak. Pure Products, 1918, 
14, 21fl-223. Bull. Agric. Intcll., 1918, 9, 1241- 
1242. 

Cleaned barley is soaked in steeping vats and air 
is passed through the water, no lime being added. 
In hot weatlRU*, bleaching powdcT is added to give 
0034 7o of chlorine in the water. After steeping, 
the barley is spread on the floor and spriukl(‘d witli 
a 0-4 — 0-4% solution of phosphoric acid. After the 
acrospin‘ has siu'outed siiffieienlly, tlie malt is put 
on the kiln. Tlie us<‘ of pliosphoric acid has a 
stimulating effect on th(‘ grain, enabling the ger- 
mination i)eriod to l>e shortened by 24 hrs. The 
lU’ocess produces a malt which gives 4% more 
extract than ordinary malt and an increase in 
acidity of 0018%, of the total nchl.— .1. H. J. 


Mashing process; The Plesch . G. Fries. Z. 

ges. Brauw., 1918, 41, 73—75, 81—83. 

The author descrilx's the working of tliis process, 
which is one of many mashing nufihods proposed 
during the war in Germany with a vu'W to econo- 
mising material, fuel, and time. It involves the 
following operations: — (^old digestion of the finely 
ground malt overniglit; withdrawal of a portion 
of the cold water extract for future use; peptonisa- 
tion and saccharification of the mash; addition ol' 
hops (previously ground and digested with cold 
water) to the mash; l) 0 lling of llie hopped mash: 
filtration of the hot mash; cooling of th(‘ filtered 
wort and saccharification of any starch therein b)' 
addition of the cold malt (‘xtract previotisl> 
reserved; <l(‘st ruction of diastase by heating tin' 
saccharified wort to l>oiling. Tin? wort is tlien 
cooled and f(UTnent(‘d us usual. Th(‘ author points 
out that, apart from the addition of hops to the 
mash, tiie i)roceHs differs little from tlie Schmitz 
method of masliing (this J., 4898, 254). The results 
W(‘re fairly satisfactory; the w^ort deposited only 
a small quantity of sludge on the cooler but. 
dtweloiKMl a slight turbidity which necessitated tho 
use of a filler-press. The dark beer produced was 
of good quality, but the economies claimed on 
behalf of the process have been greatly exaggerated. 
It is claimed that if the malt is very finely ground 
the wort from the boiled mash will require no 
further saccliarlflcalion, but the author considers 
that the continued production of such a fine grist 
Is beyond the capacity of any known malt 


Mashes and worts; Colloidal transformations in the 

boiling of by direct flame and by steam, 

A. Relclmrd! Allg. Brauer- u. Hopfenzelt., 1918. 
Z. ges. Brauw., 1918, 41, 141—143. 

In the boiling of brewery mashes and worts the 

temperature of the fioor of the 

vessel is practically the same, about 120^— 130° C., 
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whether heating Is effected by direct flame or 
steam Jacket. The author describes experiments 
which confirm the view that these two methods 
of heating differ somewhat In their effects on the 
wort. Two series of laboratory mashings and wort 
boiliigs were carried out in metal beakers under 
similar conditions except that heating was effected 
in one case by direct flame and in the other by 
a water- or brine-balh. In mashing, the former 
method of heating, as compared with the latter, 
led to more rapid saccharification and brigliter 
worts, and in some cases to higher sugar-content 
and acidity of the worts. In wort boiling also, 
heating by direct flame resulted in improved 
“ break,” higher wort acidities, and more complete 
emulsification of hop resins. To account for these 
differences the author suggests that, even where 
the two metliods of iieating produce the same tem- 
perature in the mash or wort, the direct flame 
provides a surplus of radiant energy which is 
exixmded as work in the modification of colloidal 
complexes, subdivision of particles of colloids 
such as hoi> resins and en^^ymes, thus promoting 
contact of the latter with their substrates.— J. II. L. 

Nuclein-content of yeast; Determination of . 

O. A. Lubsen. Pharm. Weekblad, 1018, 55, 1(125— 
1028. 

.Terbink's method of determining nucleins con.sists 
in hydrolysing tlie material by means of pepsin and 
hydrochloric acid, using a solution containing 
0-20% nci; the insoluble residm* consists of the 
nuclein, which is estimated by m(‘ans of a phos- 
phorus d(;termination. This method has been 
criticised by Grljns, who stsdes that by long diges- 
tion with hydrochloric acid solution containing 
more than 01% HCl, the nucleins are partially dis- 
solved, and therefore low results ar(' obtained. The 
author has carried out exp(‘rlments to test the 
validity of this criticism, using yeast, and fimis 
that Jebbink’s method gives accurate results even 
when solutions containing as much as 0'.‘J5% IICl 
are useil. (See also J. ('hem. Soc., Peb., 1010.) 

— S. I. L. 

Yeast; Dependence of mattasc-activity on the state 

of development of . F. Schdufeld, 11. Krum- 

haar, and M. Korn. Woch. Brau., 1918, 35, 175— 
17G. (See also this J., 1918, ltd a, 779 a.) 

The authors determined the maltase-activlty of 
brewers' yeast taken from the vat at different 
stages of the primary fermentation. The maltase 
activity of the yeast was found to increase to more 
than twice its original value as the intensity of 
fermentation rose to Its maximum, and to decline 
again at the close of fermentation It Is suggested 
that yeast taken from the vats at the most vigorous 
stage of the primary fermentation might be added 
to beer at the commencement of storage to stimu- 
late the secondary fermentation, since it iwssesses 
greater maltase- and zymase-activities than the 
yeast which normally remains in the beer on leav- 
ing the vats.— .1. H. L. 

Yeast; Influence of wort concentration on the 

Uoloyy of . H. Zlkes. Allg. Z. Bierbr. u. 

Malzfabr., 1918, 46, 21. Z. ges. Brauw., 1918, 41, 
ia5— 136. 

The author enumerates the degenerative effects of 
cultivation of beer .veast In worts of very low 
gravity, e.g., 3°— 5° Balling. The fermentative and 
reproductive functions are impaired. The cells 
become smaller and tend to assume abnormal forms 
(op. Schfinfeld and Goslich, this J., 1918, 779 a). The 
number of vacuoles and granules (fat globules) 
Increases, and the formation of glycogen is less 
active than in strong worts. The Schlichting- 
Winther method of staining with methylene blue 
gives direct evidence of degeneration,-~J. H. L, 
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Yeast from war beers; Dark colour of . 

H. Will. Z. ges. Brauw., 1918, 41, 181—183. 

The yeast obtained in the production of thin war 
beers in Germany is often abnormally dark in 
colour. This is due to contamination with sub- 
stances— coagulated protein and gluten particles— 
derived from the wort, which are found also, 
though in smaller amounts, on yeast from beers of 
normal gravity. The relatively large amounts 
found on war yeasts are mainly due to the fact 
that these substances separate fi’om worts of low 
gravity in a very finely divided stale and remain 
suspended for a long time, so that the worts on 
entering the fermentation vats still contain a con- 
siderable (piantity wliich is ultimately deposited on 
the yeast crdls.— J. H. L. 


Beers; Carbon diodide-eontent of thin . F. 

Schonfeld and ('. Goslich. Woch. Brau., 1918, 

35, 167—168. 

The solubility of carlxui dioxide in beer decreases 
by 0-0 L% for a rise of 1° C., and by 0 615% for a 
fall of 01 atm. pressure. It (iiminishes also with 
decrease In the content of siipirs, dextrins, alcohol, 
and other constituents wdiich contribute to the 
viscosity of beer, and Is therefore lower for thin 
beers than for those of normal gravity. This differ- 
ence may be compiuisated by storing thin beer under 
a relati\ely high pre.ssure, but when the pressure 
is released there Is apt to be a too copious evolution 
of gas from lh(‘ beer. 'I’he retention of gas by betir 
is favounsl by absence of suspended matters. In the 
carbonation of thin beers, the conditions most 
favourable to retention of the gas are low tempera- 
ture, high pressure, lutiniate contact between liquid 
and gas, and subsiMjnent storage of the beers for 
seveial days under a j pressure of carbon dioxide. 

— J. H. L. 


Beer; Produetion of turbidity in thin by yeasts 

and bacteria ajtcr earbonation with oxygen’- 
eontaining cat bon dioxide. P. Lindner. Woch. 
Brau., 1918, 35, 225. 

It is suggested that the fre(pient occurrence of 
turbidity in German war bikers may be due to 
earbtmation with carbon dioxide containing oxygen, 
which encourages thi; developmenL of wild yeasiB 
and bacteria.— J. H. L. 


Beer; Bo-called carbolic odour of soured thin . 

W. Wiudlsch. Woch. Brau., 1918, 35, 249—241. 

The appearance of turbidity of biological origin in 
thin beers is often accompanied by a peculiar 
odour iueorrectJy (li‘scribed as ” carbolic.” It is 
probably due to reduction of nitrates present in the 
brewing water, by the bacteria responsible for the 
turbidity, and the liberation of free nitrous acid. 
Yeast washed and stored with w'ater containing 
nitrates suffers in fermenting power, and such 
weakened yeast dies If stored in thin beer and 
acquires a somewhat nitrous odour. It Is possible 
that the weakened yeast Itself can reduce nitj’ates. 

— J, H. L. 


Food value of yeasts. Meyer. Bee XIXa. 


Patents. 

Bulphite-cellulose liquors. U.S. Pats. 1,284.788 and 
1,284,740. SeeY. 

mvent, U.S. Bat. 1,288,183, See XX. 
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XIXA.-FOODS. 

Wheat and mill products; Capacity of for 

moisture, W. L. Stockham. North Dakota 
Agric. Exp. Stat., Bull. No. 120, 97-131. Bull. 
Agric. Intell., 1918, 9 , 1242 — 1244. 

Wheat has a higher moisture capacity than any of 
its products; It absorbs 12-4%, whilst “patent’" 
dour absorbs 11-31%, bran m7%, “first clear ’ 
flour 11-07%, and “ second clear “ flour 10-86%. 
The starch prepai-od from “ patent ” flour has also 
a greater moisture capacity than that prepared from 
“ clear “ flour. The capacity diminishes with in- 
crease of temperature; between 0° and 40° C. the 
saturation is only from one-third to one-half of the 
theoretical value, on account of secondary bio- 
chemical changes. Sprouting causes wheat to 
absorb water more rapidly, but the maximum 
reached is not so high. In the case of the various 
grades of flour, the absorption capacity varies in- 
versely with the protein content. The eflTect of 
storage is to lncr(‘ase the moisture capacity of flour. 
Gluten absorbs 180% of moisture and retains prac- 
tically a constant amount at bnuperatures below its 
decomposing point. Starch has its moisture 
capacity doubled by hydrolysis, whereas by dex- 
trinlsatlon it is decreased. Tlic maximum staleness 
of bread occurs when the ratio of water present in 
the bread to the moisture capacity of the starch is 
least. The moisture capacity of the inner portion 
of a loaf indicates that all the starch is hydrolyst'd 
during baking; the moisture capacity of the crust 
is less, indicating some doxtrinisation.— .T. H. .T. 


Bread; Measurement of the acidity of . E. 1. 

Cohn, P. II. (’athcart, and L. .1. Ihmderson. 

J. Biol. Chem., 1918, 36, 581—580. 

The acidity or hydrogen ion concentration of bread 
is determined by cutting a loaf cleanly and allowing 
4 drops of a 0 02%, solution of metliyl red in 60%, 
alcohol to fall upon a point near the centre of the 
loaf. After waiting 5 minutes the colour is com- 
pared with a colour chart which permits of tin* 
hydrogen ion concentration being read off with a 
considerable degree of accuracy. It Is found that 
“ ropiness ’’ in bread, due to the growth of 
B. mesentetdeus, cannot develop unless the hydrogen 
ion concentration is below p„=5.— H. W. B. 


Milk; Determination of the fat-free residue of . 

N. Schoorl. Pharm. Weekblad, 1918, 6S, 164.5— 

1664. 

The author gives an exhaustive account of the 
methods and formula' list'd to determine the 
dried fat-free residue of milk, and discusses the 
theoretical basis of the simple formula of the type, 

Rir= R-r= in which R/r is the dry fat-free 

a b 

i-esidue in grins, per 100 c.c., R the total residue, 
F the fat, S the excess of the specific gravity over 
1*000, multiplied by 1000, and a and b constants 
depending on the specific gravity of the fat-free 
residue and of the fat. Constant additive terms 
may be Included (as in the formulae of Droop Rich- 
mond and van Herz) to make the formulae agree 
better with determined values. The employment of 
the formulae is considered in relation to the accuracy 
of the experimental methods. The accuracy of the 
ordinary determination of the sp. gr. of milk, for 
example, does not extend beyond the third decimal 
figure; a difference of 0-001 in the specific gravity 
corresponds to a difference of 0-25% in the calcu- 
lated value for fat-free residue. In the direct deter- 
mination of the residue, the various materials used 
for taking up the milk before evaporation give 
different results; sifffd is probably most suitable 


since it absorbs least moisture on exposure to air. 
The milk-residue itself absorbs moisture very 
readily, even whilst being weighed, and to allow 
for tills, several weighings should be made at 
definite intervals, a curve iflotted, and the true 
weight determined by extrapolation. In a series of 
experimental determinations of the dry residue of 
a sample, it was found that the possibility of error 
amounted to 0-5%. The results of direct deter- 
mination of the residue are compared with the 
results obtained by the various formulie, and it is 
showed that only when an exact definitive procedure 
is followed can uniform results be obtained. It is 
suggested that the simple formula of MoesUnger, 

Rff— should be employed, and a method of 
4 

dirt*ct dt'terminatioii laid down to give results which 
shall agree with those obtained by calculation. The 
importance of the determination of the fat- free 
residue as a criterion is discussed, and the pro- 
cedure of A. Mayer and Droop Richmond is recom- 
mended ; the advantage of using the siiecific gravity 
of theoretically fat-free milk as a standard is 
IMiinh'd out.-— S. I. L. 


Milk; Rediieinq enzymes of . J. Perrlraz. 

Arch. Sci. I’hvs. et Natiir., 1918, 46 , 101—102. 

Bull. Agric. Intell., 1918, 9, 1250-1251. 

Milk was sampled at the byre and 10 c.c. was 
treated with ammonium nitrate and acetaldehyde 
and incubated at 60° C. for 1 hour. The si^rum was 
fllt<u\'<l off, and re-flltered after addition of basic; 
lead acetate. The nitrite in the clear filtrate was 
titrated with standard sulphanilic acid and 
naphthylamine ac'etalc'. The results of these ex- 
lieriments showed that a vc'ry minute quantity of a 
reducing enzyme was present, deiH'ndlng upon thc' 
animal spc'cles, the age, and the food. At the begin- 
ning of milking the enzyme is almost absent, whilst 
towards the end it iucreases grc'atly. Boiling 
causes the enzyme to disappear completely, so that 
slc'i-ilisc^d milk has lost a very important element 
in its digestibllRy.— ,7. 11 J. 


Curd and whey proteins; Method of differentintinj 

. A. Beythien and P. Pannwltz. Z. Untors. 

Nahr. Geniissm., 1918, 36, 145—152. 

The method depends on the solubility of curd 
(casein), and on the practical insolubility of whey 
proteins, in calcium hydroxide solution ; whey pro- 
teins, howevc'r, when made into cheese and ripened, 
yield a considerable quantity of soluble protein, and 
a preliminary treatment is necessary in order to 
rc'move thcvse soluble proteins. From 5 to 6 grms. 
of the well-mixed sample, e.q., cheese.', is ground to 
a thin paste with watc'i- and hoatc'd at 40°— 50° C. 
for 90 mins.; after cooling, the mixture is diluted 
to 200 C.C., filter(;d, and the nitrogen determlnc'd in 
the filtrate. This gives a measure of the degree 
of ripening. The insoluble portion on the filter is 
then washed with cold water, and pressed. The 
nitrogen is determined in a portion (1 to 2 grms.). 
whilst the remainder (3 to 4 grms.) is heated at 
40°— 50° C. with about 90 c.c. of saturated calcium 
hydroxide solution for 90 rains. ; after cooling, the 
mixture is diluted to 100 c.c., filtered, and the 
nitrogen determincHl in the filtrate. If the whole of 
the nitrogen is soluble in calcium hydroxide solu- 
tion, the sample consists of curd cheese; If only 
about 5%, or less, is soluble, the cheese was made 
from whey proteins.— W. P. S. 

Potatoes; Solanin content of . A. Behre and 

H. Bhrecke. Chem.-Zelt., 1918, 42 , 603. 

Whilst good-grade potatoes contain only traces of 
solanln and ordinary niarket potatoes a very tBnmli 
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quantity, potatoes which have turned green by ex- 
posure to air and sunlight may contain up to 
d-019%; the solanln is concentrated in the green 
portions. Two kilos, of these green potatoes would 
contain a quantity (0-3 grm.) sufficient to produce 
poisonous effects.— W. P. S. 

Banana flour and other floura from tropical starchy 
products. B. J. Eaton. AgrU*. Bull. Fed. Malay 
States, 1918, 6, 430--43t>. 

B.\nana flour has the following iMUceutage comiK>sI- 
tion; moisture, 9—12; fat, 0-32— 0-44; protein, 30— 
4-S; flbre, 0-7— 0-8; starch, 77—83; glucose, 0‘9— 1*8; 
ash, VS— 2-3; phosphate (P.0,), 0-13-017. Th(‘ 
protein content is thus very low. In the tropics the 
substitutes for wheat flour consist chiefly of flours 
prepared from cassava, j^ains, sweet potatoes, and 
sago. All of these consist essentially of starch with 
little or no protein. Banana flour is prepaml by 
f.eeling the fruit, cutting it into slices, and exposing 
to the sun for 2—3 days. The dried slices are 
•evushed in a mill and sifted through flno muslin. 
A banana crop removes 123 lb. of potash, 12*5 lb. of 
Ijhosphate, and 43-7 lb. of nitrogen per acre from 
the soil, and in addition the stalks left on the 
ground contain 150 lb. of potash, G lb. of phosphate, 
and 41-4 lb. of nitrogen. In manuring, potash may 
1)0 applied as sulphate, phosi)hate as basic slag or 
superphosphat(‘, and nltrog<‘n as dried blood or 
calcium nitrate.- .1. II, J. 


Jirrivfos' yeasts; Food value of various - and the 
}K’ir so-called “ mineral yeast.*' 1>. Meyer. 
T.andw. Wochenschr. Sachsen, 191G [45]. Bled. 
Zentr., 1918, 47, 189—190. 

The composition of tlirtn* .q)ecimens of drinl 
brewers' yeast was conii)ared with that of the so- 
called mineral yeast prepared by Delbruck’s pro- 
cess. The former contained 52*7% of crude protein 
and the latter 500% nx’koued on an ash-free basis. 
The figures for pure “ protein ” were oS-ti and 37-2, 
and for non-nitrogeuous substances, iiu'ludlug fat 
and fibre, 279 and 25T respectively. The mineral 
yeast yields 18*3% of ash consisting chiefly of 
calcium phosphate, whilst brewers* yeast yiekhs 
only 7'9% composed of alkali ])liosphate.s. 

H. W. B. 

FroteAns; Compounds derived fnon hy energetic 

treatment with nitric acid. \ II. (\ T, Mdrner. 
Z. pliyslol. Ohem., 1918, 103, 80—83. 

The suggestion of Knoop (Z. physiol. Chein., 1918, 
101, 210) that the acid substances discovered by 
Morner (ibid., 1917, 101, 15) amongst the oxidation 
products of protein were 5-iiilrog1yoxaline-4- 
earboxylic and glyoxaline-4-carboxylie acids has 
iK'di found to correct.~H. W. P.. 


Peanut, Arachis hypogwa; Proteins of the , III. 

Hydrolysis of arachin. C. 0. Johns and D. B. 
Jones. J. Biol. Chem., 1918, 36, 491—500. 

Araohin contains IG’7% of glutamic acid. It 
resembles kafirin (see this J., 1917, 155) in contain- 
ing tryptophan, but no glycine. (S<h^ further 
J, Chem. Soc., Feb., 1919.)-H. W. B. 


Baking poicders; Analysis of phosphate . L. 

Wolfrum and J. Plnnow.» Z. Enters. Nahr. 
Genussm., 1918, 86, 129—144. 

The available carbon dioxide in baking powders 
having an acid phosphate as their acid ingredient 
is best determined by boiling the sample In a 
Geissier apparatus; the alkalinity of the mixture, 
after reaction has taken place Is not a measure of 
the excess of sodium bicarbonate preneHtn This 


latter must be calculated from the total amount of 
sodium in the sample, after making allowance for 
that combined with clilorine, sulphuric acid, and 
available carbon dioxide.— W. P. kS. 


Rancidity of fats. Prcschcr. 8cc XII. 


Boya beans. Fellers, t^ee XVI. 


i^uhstanccs from maize cobs. La Forge and Hudson. 
Bee XVII. 


Nuelein in yea.'^t. Luhscii. aScc XVIH. 


Patents. 

Potatoes; Preparing for dehydration. M. F. 

Mangelsdorff, Union Hill, N.J., TJ.i^.A. Eng. Pat. 
121,405, 21.2.18. (Api)l. 3115/18.) 

Potatoes, with the skins and eyes removed, are 
sliced in a cutting machine and then passed through 
a horlzonbil cylindrical casing in which the slices 
are hinied over and oxi)osed to the action of steam 
fof a few minutes so as partially to cook them. 
From the casing they are delivered Into a tank of 
cold watt‘r where they are quickly cooled by being 
moved by a scoop round the tank and Hftecl 
gradually to a vertical exit pipe in the centre of the 
tank. From the exit piix', they fall on to a per- 
forated l)elt whicli conveys tliem to a dehydrating 
chamber.— J. H. J. 


Semolina; Treatment of . A. K. Goodwin, 

Kiddmaninster. Eng. Pal. 121,408, 4.3.18. (Appl. 
377G/18.1 

Wheaten semolina is submit led to the action of 
steam until it lx‘ConK‘s sllghlly glutinous, care being 
taken that its granular nature is not destroyed. 
Flavouring essences in powder form are added to 
tlie sbaimed product, and tlie mixture Is shaken, 
dried, and sifted.— D. W. 


Bread-making composition. H. A. Kohman, Pitts- 
burgh, Pa., 0. Hofi'man, New Rochelle, N.Y., 
and A. B. Blake, Pittsburgh, Pa., Assignors to 
Ward Baking Co., New York. TT.S. Pats. 
(A) 1,282,867 and (a) 1,282,868, 29.10.18. Appl., 
10.12.14. 

(a) Ammonium chloride, either alone or with 
calcium sulphate, is mixed with flour or other 
starchy material, and the mixture is used along 
with yeast in the making of bread, (b) A small 
proportion of calcium sulphate is mixed with flour 
v)r other starchy material, and the mixture Is used 
along with yeast in preparing a dough batch, 
whereby a still smaller proi)ortlon of the calcium 
s;ilt la Incorporateii homogeneously In the dough. 

-J. H. J. 


Fruit-juices; Process for preserving . H. C. 

Gore, I.Aakoma Park, Md. U.S. Pat. 1,284,187, 
5.11.18. Appl., 17.7.15. (Dedicated to the puhUc.) 

FRUIT-.IUIOE is filtered and treated with a suitable 
proiwrtlon of “ absorb(mt black,” which Is then 
filtered off, and the filtrate Is treated with Infusorial 
earth and again filtered. The second filtrate Is 
sterilised.— J. H. J. 


Dehydrating^ vegetable substances, Eng. Pat. 
121,394. See I, 
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X1XB.-WATER PURIFICATIONS SANITATION. 

Water; Adsorption of metals from drinking hg 

glass. K. Selierlnga. Phnrm. Weekblad, 1919, 
fl6, 8-9. 

It Is shown that no dlniinuUon occurs in the pro- 
portion of metal in dilute solutions of salts after 
standing for two days in glass vessels which have 
previously been thoroughly cleansed. The diminu- 
tion in the lead-content of drinking water on 
standing cannot therefore be due to adsorption, but 
must be attributed to chemical causes. (See also 
J. Oheni. Soc., Fob., 1010.)-S. I. L. 


t^unlight {total ivhitc light and partial or coloured 

lights); Uactericidal action of . M. de 

Laroquette. Ann. de I’lnst. Pasleur, 1018, 32, 
170—192. Bull. Agric. Intidl., 1018, 9, 1140-1148. 

Expehimlxts were mad(‘ at Algiers in the summer 
of 1914 and the aulumn of lOlfi. Coloured light was 
obtained by the use of (‘oloured glass. Plants, 
bacteria, yeasts, and moulds w'ere exposed umler 
various conditions to the action of the sun’s rays 
and it was found that sunlight was only bactericidal 
with prolonged or direct application, acting par- 
ticularly on the surface of solid media and on air. 
In which posilions organisms are more exposed to 
desiccation. In liquid media bacteria are destroyed 
only at, shallow deplhs and under Intensi^ light. 
Diffused daylight is insuflicient, and white light is 
much more active than any coloured light. Blue 
light is slightly more bactericidal than yellow, and 
yellow than red. The luminous jiart of the solar 
gl)ectrum is more actlv(‘ than the ultra-violet, and 
the infra-r(‘d. The heat of the ra>s has a ci'rtain 
influence, as cooling with ice during exposure delays 
the death of the organisms and tlu^ drying of the 
medium. The bactericidal pow<‘r of the rays seems 
to be coniUH'di'd with their chemical action and 
especially their dehydrallng action on solid media. 
The death of bacteria in sunlight aiqiears to be 
due to too gr(‘at an absorption of energy, of w'hi(‘h 
the effect is dehydration and coagulation of the 
protoplasm; the rays with the shortest wave-lengths 
are the most active on the surface lw‘caus<‘ th(‘y 
are the most largely absorbed by the bacteria and 
the medium. In practical hygiene in tempera 
regions, it would be useless to rely on the 
bactericidal action of sunlight, as it was found to 
have no effect at a depth exceeding a few millimetres 
and to be inhibited bv thin layers of fat, muscle, 
and skin.-.T. II. ,1. 


Alkali hgpochlorilr solution. Philllxu-t. >SVc VII. 


Patents. 

Be'Wage-sliidge : Treatment of . Treatment of 

sewage-sludge and fertiliser produced thereby. 
J. W. Phillips, Assignor to A. R. Smart, Chicago, 
111. U.S. Pats. (A) 1,284,441 and (n) 1,284,442, 
12.11.18. Appl., 10.4.1t). 

(a) Phosphoric acid Is added to sewage sludge in 
excess of the quantity required to decompose the 
metallic soaps and carbonates, and the oily matter 
which separates is extracted, (b) In the preceding 
process, sulphuric acid is used as the acid and the 
mixture is neutralised with phosphate rock before 
extracting the oily matter.— J. H. J. 

Water; Apparatus for purifying . C. F, Wallace 

and M. F. Tieriian, New York. U.S. Pat. 
1,285,491, 19.11.18. Appl., 26.3.15. ♦ 

Sek Bng. Pat. 113,106 of 1116; this J., 1918, 192 a. 


Water; Apparatus for and process of treating 

liquids with gases or purifying . 0. F. 

Wallace and M. F. TJernan, New York. U.S. Pat. 
1,285,492, 19.11.18. AppJ., 29.3.15. 

Sf?: Eng. Pat. 113,228 of 1916; this J., 1918, 192 a. 

Valve; Back-pressure [for water-purifying 

apparatus]. C. F. Wallace, New York, and M. F. 
Tlernan, New Rochelle, N.Y. U.S. Pat. 1,285,493, 
19.11.18. Appl., 11.11.16. 

See Eng. Pal. 11.3.108 of 101(1; this .T., 191S, 192 A. 


[Water-puri jicalion;] Means for increasing the rate 

o] solubility of gas in a liquid [for use in ]. 

(-. F. Wallace, Nt‘w York, and M. F. Timman, 
New Rochelle, N.Y. U.S. Pat. 1,285,494, 19.11.18. 
Apid., 11.11.16. 

See Eng. Pat. 1];i,:?74 of 1916; (his .1., 1918, 192 a. 

Treating liquids irith gases. Eng. Pat. 121,521. 
See I. 


[pplying gas to fluids. T\S. Pat. 1,285,496. aS'ic I. 


XX. -ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Opium analysis. J). B. Dolt. Pharni. J,, 1918, 

101, ;jl8. 

In a recent (‘ommiinlcatiou by Aunett and Singh 
(this J., 1918, 441 a) it was suggested that the 
presence of codeine jmeviuils complete precipitation 
of morphine by the oflicial method according to 
which tlui solution of calcium mori>hiDate is di'com- 
posed by ammonium chloride. The author points 
out that whatever may b(‘ (lie solvent Intluenee of 
codeine on moi'pliiiie in aqueous solutions, the con- 
ditions of th(‘ assay process are entlndy different, 
because sufficient ether is added to hold in solution 
all tlie codeine possilily present. The claim of 
Anuett and Singh tliat a higher yield of morpliino 
is ol)tained when tlu' codeine and other siihstaneeK 
are previously nuiioved from tlie lime solution 
coubl not ix' contirmed. The author has repeated 
their experiments, using benzene instead of toluene. 
On shaking the liim' solution with benzene a slight 
precii)ila(e eausi's the production of a troublesome 
emul.siou which however can be separated after 
filtering with the aid of the pump. The morphine 
precipitate obtained after this treatmimt weighs 
more and gives higher result by titration than that 
obtained by the official process, but it is obviously 
less pure and its alcoholic solution more highly 
coloured. When the two kinds of precipitate ar(‘ 
washed side by side with 80% alcohol saturated 
with morphine, the preparation from the l)enzene 
process yields more soluble matter In the washings 
and gives a morphine result no higher and some- 
times slightly lower than that prepared in the 
usual way. (See also this .1., 1896, 91.) — J. F. B. 

Berbcrlne; Extraction of from michai** 

(Barberis Darwinii) and '*calafatc” {B. buxl- 
foUa), in the Argentine. F. Rlcbert. Rev. 
Centro Estud. Agron. y Vet. Unlv. Buenos Aires, 
1018, 11, 11-13. Bull. Agric. Intell., 1918, 9, 
1194—1195. 

In Patagonia the roots of “michai” and 
** calafate ’* are powdered and treated with hot 
water, whereby an aqueous solution of berberlne 
is obtained which Is used locally for dyeing mats. 
The dried powder of “ michal ” root yields 8-9% of 
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crystalline berberlne after extraction with hot 
alcohol. In the case of *' calafate,** when the 
alcoholic extract is acidified with dilute nitric acid, 
8-5— 40% of crystalline berberlne nitrate is 
obtained. — J. H. J. 


Podophyllin f; Test for ]. D. B. Dolt. Pharni. 

J., 1918, 101, 318—319. 

The author has devised a lost for distinguishiiiK 
beween the resius of Podophyllum peltatum and 
P. Emodi, based on their respective solubilities in 
dilute ammonia. The resin of P. Ernodi leaves at 
least twice as much insoluble matter as lhat of 
P. peltatum. The absolute amount of insoluble 
matter depends on the proportion of I he dilute 
solution of ammonia used and the time of macera- 
tion. Convenient conditions for the test are as 
follow:— 0*5 grm. of resin is treated witli 5 c.c. of 
dilute ammonia and 5 c.c. of water, w(‘ll mixeii by 
stirring, filtered after 20 minutes, washed, and 
dried at about 100° C. If the resin has been pre- 
pared from the rhi/.ome of P. pclfaturn tlie rc'sldiu^ 
sliould not amount to more than 2(1%, while that 
from P. Emodi will show over 50%.—,!. F. B. 

Glycyrrhinn: Gravimetric drici minnlion of . 

A. Astruc and G. Tieliard. .T. Idiaru). Chim., 


resultinit phenylnitroproponol is separated by 
means of ether in the presence of aqueous sodium 
bisulphite, and is then dissolved in dilute alcohol, 
treated with formaldehyde in molecular pro- 
portion, reduced at a low temperature by zinc 
dust and dilute acetic acid, and the zinc is removed 
by hydrogen sulphide. The acetate of the base 
thus obtaincil may then be converted into the hydro- 
chloride, which is recrystallised from alcohol. 

-J. F. B. 


Solvent [hutyi^onr] and process of producing the 
same. H. Hibl>ert, inttsburgh. Pa. U.S. Pat. 
1.28:!, 183. 29.10.1.8. Amij., 27.10.15. Renewed, 
30.3*18. 

A sor.vENT for nitroc(dluIosc and other cellulose 
esters, composed largely of but y rone, is prepart^d 
by f('rmenling carbohydrates to form u mixture 
of acids comprising a large amount of butyric acid. 
The acids arc convert ( m 1 into a mixture of the 
corresponding ketones, the mixture having b.pt. 
110°— mainly 120°— 14.5° C., and sp. gr. 
about 0 8; it distils readily with steam and is 
immiscible with water. If de.sired, the mixture of 
ketones may be submiltcal to hydrogenation and 
the i)roduct ac<'tylatcd.— .1. F. B. 


1918, 18, 289—200. 


Titmii: grins, of liquorice exlr.ict, dried j)reviously 
at 100° C., is (lissolv(‘d in .30 c.c. of wat(>r contain- 
ing 5 drops of ammonia, the solution is filtered, 
and 20 c.c. of the filtrjit(‘ is tn^ated with 2.5 c.c of 
sulpliiirlc acid; jiftiT 21 hrs., the r)reeij)ilale is 
collected on a filt('r and washed with small quanti- 
ties of wat(‘r, using ,30 c.c. in all. Th(‘ precijdtjih' 
is then dissolved in a few c.c. of ammonia and the 
filter wjished with wahT containing ,5 drojis of 
ammonia per 10 c.c.; the solution is evaporated, 
the residue dried at 100° (' for 1 hr., and weighed. 
To the weight found is added 001 grm. to correct 
for the solubility of the glycyrrhizic acid in the 
wash water. -W. P. S. 


J^Uroso-P-nnphfhol ; Estnnation oi - I*. Xi<‘(*l;ir- 

dot and L. Valli-lkmaii. Bull. Soc. (’him., 1918, 
23, 4,55—4.59. 

Two grms. of the material, dried at .3.5° C., is shaken 
with 120 c.c. of acetone and after \ hour the volume 
Is made up to 200 c.c. with water. Of this solution, 
100 e.e. is titrated with a 1*5% solution of iron 
alum; after the precipitate formed flocculates, the 
Iron alum is added slowly and the (‘iid-poiut is 
ascertained by spot tests with ammonium tblo- 
eyaimte. The iron alum solution is standardised 
against pure iiitroso-/i-naphthol. For a mori' exact 
<‘stlmatioii an excess of iron alum is added, the 
precipitate is allowed to settle over-niglit, filtered 
off, washed with cold water until free from iron 
salts, and then dried at 70° C. and weighed. The 
factor for converting the weiglit of preeipltale into 
weight of nitroso-/l-naphthol is 0 907.— W. G. 

P.VIE.NIS. 

Synthetic drugs [ephedrine']. E. G. 11. Marks, 
London. From N. Nagai, Tokyo-fu, Japan. 
Eng. Pat. 120,930, 1,3.7.17. (Appl. 10,184/17.) 

Synthetic racemic N-methylmydriallu (phenyl- 
methylaminopropanol), resembling the alkaloid 
ephedrinc from the Ghiiiese plant Ephedra vulgaiis, 
and having the formula 0,H,.CH(OH).CH 
(NHCHj).CHj, is prepared by reducing phenyl- 
nltropropanol in the presence of a solution of 
formaldehyde. Benzaldehyde and nitroethane are 
agitated together at the ordinary temperature for 
.several hours In the presence of a small quantity 
of a solution of a weakly basic substance; the 


I XXI.~-PHOTOGRAPHIC MATERIALS AND 
j PROCESSES. 

j Gutn hichr ornate proeess inth a neiv colloid. II. S. 
j Starm‘s Phot. .1., 1918, 68, 287—293. 

I In the gum bichromate ijrocess as usually worked 
I there is uncertainly as to exposure, the actinometer 
, readings being unreliable. It is suggested that 
i this is due to (lie action of light iK'ing in two 
j sl}ig(‘s; in the first stage the gnm-bichromate film 
is rendered somewhat more easily soluble, in the 
: second st.-ige the usual insolnbillsing occurs; the 
1 relationship between tlu‘ two stagi's d(‘i)ends on the 
j colloid. The best resulls were obtained by using 
t gum Senegal in preference to gum arable and a 
! sensitising solution containing sodium bichromate, 

1 .‘ilum, and hydrochloric acid, a very thin coating 
I being given. An acid alum solution was used for 
developimmt, followed by local treatment with a 
I line .stream of water. — B. V. S. 


' [Photographh] dcvclopcts; Causes of imriation in 
; the Watkins factor for different . J. C. 

Klngdou. Ifiiot. J., 1918, 58, 270— 2vS0. 

j It Is shown that the variations in rates of diffusion 
I of different develoi>ers are Insufficient to account 
; for the variations that occur In the Watkins 
! factors— I.C., the numliers by which the times of 
I appearance of the Images must be multiplied to get 
total times of development. Rates of diffusion 
were observed in tubes of gelatin jolly, using strips 
of bromide pajicr as indicators; as the developer 
. progressed up the tube the portion of the paper 
! showing comi)lete development was preceded by a 
band, generally red, of partial development, which' 
band was wider for bigli-factor developers than 
I for low-factor developcu-s. It Is suggested that 
i there is for any dev<‘loiH'r a erllical concentration, 
dependent on its molecular stability, which is the 
; chief factor in detenu inlng time of appearance of 
I the Image— the lower the critical concentration the 
shorter the time of apiiearance; ns rates of 
diffusion are very similar for different developers, 
total times of development are very similar and 
the Watkins factors are therefore smaller for 
longer times of appearance,— B. V. S. 
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XXn.-EXPLOSIVES I MATCHES. 

Patents. 

Waste acid liquors [from manufacture of explo- 
sives]; Concentration or evaporation of . 

J. N. Brooke, Halifax. Enp. Pat. 120,951, 8.11.17. 
(Appl. 10,355/17.) 

Waste acid liquors ooiifainiiig nitric acid, from the 
manufacture of picric acid or like explosives, are 
passed at atmospheric pressure through a succes- 
sion of earthenware or vitreous enamelled vessels, 
and are heated by means of ordinary or superheatetl 
steam circulating through coils or the jacketed 
walls of the vessels or both. The concentrated 
acid overflows through a pipe into the next ves.sel 
or into a trough. — 0. A. M. 

yUro compounds. U.S. Pat. 1,283,017. See HI. 

Wood pulp for nitrating. U.S I’.ats. 1.283,113 ;nid 
1,283,114. See V. 

Solvent [for nitrocellulose']. U.S. Pat. 1,283,183. 
See XX. 


XXIU.-ANALYSIS. 

Arsenic; Estimation of minute quantities of — -. 

0. Billeter. Helv. (’him Acta, 1018, 1, 475 -iOS. 

(Compare this J., 1915, 199.) 

The estimation of arsenic in organic substances is 
effected in the following manner. The organic 
matter is destroyed by treatment with nitric acid 
and concentrated sulphuric acid. In the case of 
urine, the sample is preferably made alkaline with 
sodium carbonate and concentrated to a syrup; for 
each 100 c.c. of urine, i)otasslum iHirchlorate 
(2 grms.) and potassium sulphate (4 grms.) are 
added; the mixture is dried at 120° P., and Intro- 
duced in small portions at a time into a jdatinuin 
crucible heated to dull redness; when the action 
has subsided, the mass is heated to tranquil fusion. 
The arsenic is then separated from other metals 
by distillation with a mixture of sodium chloride 
(2 grms.) and potassium bromide (0-2 grm.) for 
each 20 c.c. of sulphuric acid used or, if the destruc- 
tion of organic matter has benm effected with 
potassium i^erchlorate, by treatment with potas- 
sium bromide (01— 0*2 grm.) and sulphuric acid 
(90%, 0 C.C.). Mercury is completely retained by 
one distillation, but, if antimony is present, It is 
ncicessary to re-distil after addition of 5 — C grms. 
of sulphuric acid (90%). Hydrochloric acid is 
eliminated from the distillate by treatment with 
hypochlorous acid, and the solution is evaporated 
to dryness. The residue is dissolved in 1 c.c. of 
sulphuric acid (12%) and evaporated on the water 
bath to destroy any chloric acid present, and after 
addition of water (0 86 c.c.) it is transferred to a 
Marsh apparatus. By this method 0 01 mmgrm. of 
arsenic may be detected. Detailed instructions 
are given for the preparation of the reagents in 
the requisite degree of purity. (See also J. Chem. 
Soc., 1919, ii, 32.)-H. W. 

CalorimetHc lag. W. P. White. J. Amer. Chem. 

Soc., 1918, W, 1858-1872. 

A GENERAL and mathematical discussion of thermal 
lag effects, particularly In the case of bodies ex- 
ternal to the calorimeter. The principal effect of 
su<A lag is equivalent to a change in the heat 
capacity of the calor|pieter. A thin metal shield 


midway between calorimeter and Jacket has an 
effective heat capacity only one-quarter its actual 
capacity. Such a shield can often be used advan- 
tageously to reduce thermal leakage, and Is 
specially useful as a cover to prevent evaporation. 
(See also J. Chem. Soc., Feb., 1919.)— E. H. R. 


Calorimetric precisim; Conditions of W. 1*. 

White. J. Amer. Chem. Soc., 1918, 40, 1872— 1885. 

Most calorimetrio errors come in the determination 
of the thermal leakage or cooling correction. The 
usual practice of diminishing the thermal head 
(difference of temperature between calorimeter and 
environment) is not so Important as diminishing 
the thermal leakiness of the calorimeter. The 
errors due to lags can be largely eliminated. 
Stirring must be as regular as possible, as the 
heat produced by stirring varies as the cube of the 
speed. The type of stirrer used and design of the 
calorimeter with reference to stirring are Impor- 
tant. (See also J. Chem. Soc., Fob., 1919.) 

— E. H. R. 


Catorimctric methods and devices. W. P. White. 

.T. Amer. Chem. Soc., 1918, 40, 1887—1898. 

The general rules for calorimetric precision are 
applied to the consideration of jacket covers and 
stirrers, and special devices such as vacuum- 
jacketed vessels, the adiabatic method, aneroid or 
dry calorimeters, double or differential calori- 
meters, and Uie measured-shield calorimeter, a new 
device in which a thin metal shield is placed 
between the jacket and calorimeter, and connected 
to the jacket wall by thormo-elemenls wliich are 
used to measure the thermal head. The advan- 
tages of the different types of calorimeter are 
compared.- E. II. B, 


Cases; Quaniitative analysis of small quantities 

0 / . II. M. Ryder. .T. Amer. Cheui. Soc., 

1918, 40, 105lt-lt>t;2. 

A SOMEWHAT oomplienled ai)paratus is described by 
means of which a quantitative analysis of 6 cub. 
min.— 1 c.c. of a gasi'ous mixture of water vapour, 
carbon dioxide, carbon monoxide, oxygen, hydro- 
gen, nitrogen, and methane may be carried out 
with an accuracy of about 5% for each constituent. 

— J. F. S. 

Density of gases; .in accurate method for measur- 
ing the . O. Maass and .1. Russell. J. Amer. 

Chem. Soc., 1918, 40. 1847—1852. 

IhiE principle of the method, which is applicable 
to gases which can be condensed in liquid air or 
some other refrigerating agent, is as follows. A 
large evacuated glasst bulb of known volume is 
fill^ with the gas and tl^e pressure and tempera- 
ture are recorded. The bulb is then connected to a 
small evacuated bulb immersed in liquid air, the 
gas condensing in the bulb, which Is sealed off and 
weighed, and again weighed after being broken 
oi>en and emptied. The weight of the gas is thus 
determined, the volume being obtained from the 
volume of the large bulb less that of the gas left 
behind after the bulb has been sealed off. By this 
method the following densities were determined : 
acetylene, lTr)05; methyl ether, 2T103; hydro- 
gen bromide, 3 (>397. (See also J. Chem. Soc., Feb., 
1919.)-B. H. R. 

Zirconium phosphate; Precipitation of . O. 

Steiger. J. Wash. Acad. Scl., 1918, 8, 637—639. 

In the case of average rooks containing only small 
amounts of zirconium results of sufficient accuracy 
may be obtained without special precautions by 



Td. xxxvm., No. 3.] 


PATENT LIST. 


assuming that the Ignited precipitate of zirconium 
phosphate has the composition ZrP^Oy, but in 
determining larger quaiitilles of zirconium the 
Influence of the acidity of the solution on the com- 
position of tile precipitate Is important. The 
solution is oxidised with liydrogon peroxide to 
prevent the preciidtatlon of titanium, and treattHi 
with 3 to 5% of sulphuric aci<i, and (he zirconium 
precipitated with constant stirring by means of 
mlcrocosmlc sait. After slanding overnight the 
precipitate is separated, washed, ignited, and 
weighed. The acidity of (lie solution jirevents the 
simultaneous precipitation of iron and titanium; 
phosphates of other UKdals, except those of the 
rare eartiis, are r(‘adily soluble, and may be 
separated from the acid filtrate. (See also d. 
Ohem. Soc., Feb., 1010.)— (!. A. M, 


Heavy and middle tar oils. Wel.ss. See III. 


Benzols and light oil. Weiss. III. 


Phenol and cresols. Dawson and Mountford. 
See III. 


Alkali hyyoehlorite solution. PliiliiM'rt. See, VII. 


H ypophosphites and phosphites. Doyor and Ilauzil. 
See VII. 


Raneidity of fats. I’re.scher. See XU 


Estimating metastahle rubber Dubose. See XIV. 


Tanning matnials. Grifiith. *Ncc XV, 


Chrome tanning liguois. Smith and Enna. See XV. 


Chrome tanning liquors. Harvey. See XV. 


Sulphide in hme liquors. Ilayes. See XV. 


Clucose in molasses. Julvnson. Sec XVII. 


Reducing sugars. Clark. See XVII. 


Mdopentoses. Wherry. See XVII, 


Soluble starch. Leuller. See XVII. 


Phosphoric acid in brewing materials. Wdllmer. 
Sec XVIII. 


Nuclein in yeast. Lubsen. See XVIII. 


Acidity of bread. (John and others. See XIXa. 


Fat-free residue of milk. Levy. See XIX.\. 


Curd and whey proteins. Ileythien and Paunwitz. 
See XIXa. 

Baking powders. Wolfrum and Pinnow. See XIXa. 


Opium analysis. Dott. See XX. 


Podophyllin. Dott. See XX. 


Olyoyrrhizin. Astruc aud PIchard. BZe XX. 
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NUroso-/3-naphthol. Nlcolardot and Valli-Douau. 
See XX. 

IVlTENTS. 

Pyrometry; Apparatus for optical . I. 11. 

Smitli, Ambler, Pa., Assignor to liceds and 
Northrup Co., Philadelphia, Pa. U.S. Pat. 
1,282,007, 20.10.18. Appl., (5.3.18. 

An optical iiyrometer comprises a frame carrying 
at one end a tulxi with closed end (serving ns a 
black i>ody), which is pn‘smited to the object of 
which the tempm-ature is to be measured, and at 
the other end an optical system including an Incan- 
descence lamp, wiiich may Ik» adjusted so that its 
axis coincides witli Unit of the lube. The frame 
is provided with a transverse handli? through which 
electrical connecting wires may bt; passed. 

— W. F. F. 


Hardness; Apparatus for testing . F. J. Tone, 

Assignor to The Carborundum (’o., Niagtira Falls, 
N.y. U.S. Pat. l,2S3,:;i;2, 20.10.1S. Appl., 7.5.15. 

The test idece of mat (‘rial is cut by a revolving 
tool wliich is press<‘d upon it by a constant load. 
The tool is r(‘voIv(*d througli a m(>asur(‘d ix'rlpheral 
distance, and the tonjiu' r(‘quir(Hl is also measured. 
The hardne.ss is estimati'd from the measuriMl 
deptii of p(‘U(‘t ration of the tool.— W. F. F. 

Patent List. 

The dates given in this list arc, in the case of Applications for 
Patents, those of application, and in the rage of Complete Speci- 
fications accepted, those of the Official Journals in which th® 
acceptance is announced. Complete Sprcifloations thus advertised 
as accepted are open to inspection at the Patent Office immediately 
and to opposition within two months of the date given. 


I.— (jiFNRKAL; PLANT; MACHINERY. 

Acn.icMio.NS. 

Corner. App;ira(ns for i‘Vtipora(ing, concentrat- 
ing, or distilling liquids or solutions. 1504. 
Jan. 21. 

(^ruse. Pulverising imihM’itils and colDclliig and 
grading piilveris(‘d materials. 131(1. Jnn. 18. 

Farrell. 1070. See V. 

Fidler. Conversion of lound downdraft and up- 
draught intermlthmt type kilns to annular con- 
tinuous kilns. 1524, 1525, 1520. Jan. 21. 

Ihxdving. Fluid Cond(‘nsing, cooling, and Imating 
apparatus. 1353. Jan. 2(1 

K(‘stiuu\ (Vnirifugal pumps for acids etc. 1101. 
.Tan, 15. (Fr., 10.12.17.) 

Marks (Smilli). Ih'frlgeral mg and ice-making 
plants. 1430. Jan. 20. 

Marshall. (Jond(‘nser. Il22. Jan. 15. 

Renni(‘ tnid R(‘nnle. Mjinufacture of crucibles. 
]0;!5. Jan. 15, 

Ktuini.son. 1308. Sec 11. 

Stockel. Refrig(‘ratlng imtcliines. 1S21. Jan. 24. 

Complete ►Si'Earn a iio.ns Accepteu. 

5.30 (1918). Hinds, Stinchecombe, and Chemical 
Engineering and Wilton’s Patent Furnaije Co, 
Furnaces. (122,232.) Jan. 29. 

3784 (1918). Brackett aud Co., and Brackett. 
Screening or filtering apparatus. (122,811.) Jan. 29. 

4444 (1918). Hutchlps. Drying and like appa- 
ratus. (122, Oin.) Jan. 22. 
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II.— FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

APPLICA’nONS. 

Abrahams and Bamber. Gas-producors. 901. 
Jan. 13. 

Beilby and Beilby. Manufacture of reducing 
gases from carbonac(‘Ous materials. 1784. Jan. 24. 

Brighton. Purifying producer gas for heating 
purposes. 1808. Jan. 25. 

CariKjnter, and South M(‘tropolitan Gas Co. 
Purification of coal etc. gas. 1049. Jan. 22. 
Cossor. 1710. See XXIII. 

Davidson and Llversedge. Gas-cleaning appara- 
tus. 1207. Jan. 17. 

Greenwood and Zealley. 890. See XXIII. 
Pearson. Treatment of shale etc. 1107. Jan. 10. 
Perry. Apparatus for distilling carl)onaceou8 
material. 1425, 1420. Jan. 20. 

Raiger and Co., Raines, and Younger. Prepara- 
tion for saving coal. 1301. Jan. 20. 

Rennison. Gas-fired oven furnaces. 1308. Jan. 18. 
Russell Apparatus for drjing, revivifying, and 
decarbonising bone black etc. 1140. Jan. 10. 

Sutton. Destructive distillation of coal etc. 
1153. Jan. 10. 

Complete Specifications A<x^ei'Ted. 

14,317 (1917). Drakes, Ltd., and Drake. Retorts 
and apparatus for use in making gas. (121,975.) 
Jan. 22. 

16,978 (1917). Ekelund. Pulverised fuel. 

(122,214.) Jan. 29. 

1274 (1918). Pieters. Coke ov(‘ns and the like. 
(113,782.) Jan. 29. 

4589 (1918). Pickard and Dobson. Combustible 
gases. (122,079.) Jan. 22. 

17,693 (1918). Smith. Briquets, and method of 
making the same. (120,585 ) Jan. 22. 

III.— TAR AND TAR PRODUCTS. 
Application. 

Barrett Co.- Process of hydrocarbon sulphona- 
tlon. 2494. Jan. 31. (U.S., 13.5.18.) 

South Metropolitan Gas ('o., and Stanier. 1338. 
See XX. 


IV.—COLOUBING MATTERS AND DYES. 

Complete Specification x\ccepted. 

1633 (1918), Ges. f. Chera. Industrie in Basel. 
Manufacture of chlorinated derivatives of 
N-dlhydro-1.2.2M'-anthra(iuinonea/ilne. (113,783.) 
Jan. 29. 

V.— FIBRES; TEXTILES; CELLULOSE; PAPER. 
Applications. 

Farrell. Textile etc. drying cylinders. 1876. 
Jan. 25. 

Frood. Material prepared from fibres. 1593. 
Jan. 22. 

Jackson (West Virginia Pulp and Pai^er Co.). 
Treatmentof waste soda liquors produc-ed in chemi- 
cal processes of making paper pulp. 1570. Jan. 21. 

Johnson (Philadelphia Textile Machinery Co.). 
Drying or steaming etc. apparatus wherein 
materials are subjected to the action of gases or 
yaponrs. 1415. Jan. 20i^ 

McEwen. Treatment of dax etc. 1871. Jan, 26. 


Marks (Dunnlcliff). Production of waterproof 
paper or like cellulosic material. 891. Jan. 13. 
Poulson. Treatment of wool. 2056. Jan. 28. 
Smith. 1923. See XIX. 

Suursalmi, and Kangas Pappersbruks Aktie- 
bolaget. Manufacture of paper. 2593. Feh. 1. 
(Sweden, 4.4.17.) 

Complete Specifications Accepted. 

1181 (1918). Marks (Du Pont de Nemours and 
Co.). Solvents used in connection with pyroxylin 
compositions and the pyroxylin compositions con- 
taining the same. (122,456.) Feb. 5. 

3139 (1918). Ogawa, Okubo, and Murata. Pro- 
duction of zinc chloride solution of cellulose. 
(122,527.) Feb. 5. 

9026 (1918). Thames Paper Co., and Prlvett. 
Apparatus for drying pajx^r, paper-hoard, and like 
material in the course of manufacture. (122,362.) 
Jan. 29. 


VI.— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Application. 

Stallworth. Dyeing yarns for weaving. 1466. 
Jan. 20. 

Complete Specific \ttons Accepted. 

18,011 and 18,933 (1917). Jack, son. Cloth dyeing, 
bleaching, and like machiiu's. (121,987.) Jan. 22. 

279 (1918). Kershaw and (’ole. Machines for dye- 
ing, mordanting, bleaching, scouring, or similarly 
treating slubbing, yarn, or other fibrous material. 
(122,227.) Jan. 29. 

846 (1918). Thornber and Henshilwood. 

Machines for bleaching, dyeing, finishing, and 
otherwise treating fabrics. (122,241.) Jan. 29. 

3233 and 3234 (1918). Dudh'y. Dyeing-machines. 
(114,621 and 114,421.) Feb. 5. 

VI L— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Ashcroft. Treatment of hydrated magnesium 
chloride for obtaining magnesium metal and by- 
products. 2503. Jan. 31,. 

Evans, Hollings, and South Metropolitan Gas Co. 
Manufacture of ammonium sulphate. 1427. 
Jan. 20. 

Howorth (Norsk Ilydro-Elektrisk Kvaelstof- 
aktieselskab.). Concentration of sulphuric acid. 
16.37. Jan. 22. 

Jackson (West Virginia Pulp and Paper Co.). 
1570. See V. 

Jones and Pearson. Oxidising phosphine. 1442. 
Jan. 20. 

Joshua, Lowe, and Parsons. Manufacture of 
permanganates. 1646. Jan. 22. 

Kestner. 1101. See I. 

Lessing and Linder. Manufacture of sulphate of 
ammonia. 1313. Jan. 18. 

Matheson. Recovery of waste acids. 1730. 
Jan. 23. 

Parrish, Valon, and Sopth Metropolitan Gas 
Manufacture of neutral sulphate of ammonia. 1744. 
Jan. 23. 

Bumbold. 2132. See X. 

Wblgbtr and South MotiopoUtan Gas Co. 
fitoturo of sulphate of amBfionia. 1428. Jan. 7^ 
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Complete Specifications Accepted. 


16,147 (1917). Place. Llquefiiction of air and 
separating the same into oxygen and nitrogen. 
(122.212.) Jan. 29. 

815 (1918). Hill and Eden. See XVI. 

1149 (1918). Twynam. Recovery of i)Otash suUa 
In the manufacture of pig iron. (122,048.) Jan. 22. 

1390 (1918), Ekcley and Stoddard. Extract Ion 
of tungstic acid and acids of certain other heavy 
acid-forming elements and sails thereof. (122,051.) 
Jan. 22. 

1391 (1918). Ekeley and Stoddard. Process for 
obtaining pure tungstates. (122,204.) Jan. 29. 

2078 (1918). Norske Aktieselskab for Elektro- 
kemisk Indiistri. Production of aluminium com- 
pounds poor in iron. (113,278.) Jan. 29. 

2011 (1918). Pope. Manufacture of sulphuryl 
chloride. (122,510.) Feb. 5. 

3057 (1918). Lindblad. Production of nitrides. 
(122,523.) Feb. 5. 

VIIT.— GLASS; CERAMICS. 
Applications. 

Carborundum Co. Manufacture of refractory 
articles. 927. Jan. 13. (U.S., 27.9.18.) 
lonides. 2470. See IX. 

James. Manufacture of earthenware. 949. 
Jan. 14. 

Complete Specifications Accei’tfd. 

3707 (1018). Carborundum Co. (Uriel). Methods 
of making abrasive articles. (122,533.) Feb. 5. 

5715 (1918). Mississippi Glass Co. Ught-refract- 
Ing glass. (118,209.) Jan. 29. 

19,370 (1018). Sankcw and Foster. Manufacture 
of silica bricks, tiies, and other ailleles. (122,388.) 
Jan. 29. 

IX.— BUILDING MATERIALS. 
Applications. 

Boillot and Daudignae. Maniifaeturing cement. 
1113. Jan. 15. 

Cafferata and Johnson. Manufacture of slabs, 
plates, etc. of plaster etc. 1105. Jan. 15. 

Hobson. Materials for making roads, footpaths, 
etc. 1700. Jan. 23. 

lonides. Heat treatment of bricks, pottery, etc. 
2470. Jan. 31. 

Complete Specification Accei'ted. 

4752 (1918). Afford. Artificial stone. (122,540.) 
Feb. 5. 

X.— METALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

Applications. 

Ashcroft. 2503. See VII. 

Bolton. Electroplating. 1271. Jan. 17. 

Coles. Recovery of iron from scrap tinned steel. 
1861. Jan. 25. 

Coles. Elect rodeiiositlon of iron alloys, 1802. 
Jan. 25. 

District Chemical Ck)., and Hoblyn. Mixtures for 
carburising steel during case-hardening. 1450. 
Jan. 20. 

QingeU and Muntz. Casting metals. 1356, 1483. 
Jan. 20 and 21. 

Ck>ldthorpe. Ore-roasting furnaces. 31401. Jan. 20. 
Jones, Furnaces for heating metal etc. without 
uxiaal;^n, jl4l0, 1^. - , , . , 


Kumbold. Recovery of lead and tin as metals 
from the solution of chloride of lead and chloride 
or sulphate of tin etc. 2132. Jun. 28. 

Smith. Art of desulphurising ores, and roastlng- 
furnaees therefor. 10(>0. Jan. 15. 

Sulmnn. Metallurgical furnaces. 2493. Jan. 31. 

Thomas. Manufacture of tin and terne plates 
etc. 1490. Juu. 21. 

Weyman. Apparatus for cooling blast-furnace 
gases. 1150, 1201. Jan. 10 and 17. 

Complete Spec ii ications Accepted. 

17,194 (1017). Sanders. Obtaining by-products 
from the waste flux of galvanising or equivalent 
proces.ses. (121,984.) Jan. 22. 

520 (1918). Petttwil. Welding different metals to 
form a composite ingot. (122,231.) .Ian. 29. 

577 (1918). Rogers. Lancaster, Walker, and Jack- 
son. Treatment of tinned scrap. (122,026.) 
Jan. 22. 

920 (1918). Fletch(‘r. Puddling of Iron. 

(122,244.) Jan. 29. 

1149 (1948). Twynam. See VII. 

4545 (1918). Gayley. Methods and apparatus for 
sintering ores. (115,02.3.) Jan. 22. 

0193 (1918). Marks (United States Nickel Co.). 
Separation of nickel from nickel-copper mattes. 
(122,3^15.) Jan. 29. 

7025 (3918). Crock('r and Crocker. Increasing 
the production of zinc dust from siRdter retorts. 
(122,500.) Feb. 5. 

10,519 (1918). Eaton. Etching steel or other 
plates. (122,358.) Jan. 29. 

12,58.3 (1918). Pittevil. Welding different metals 
to form a composite ingot. (3 22, .305.) Jan. 29. 


XI. -El.ECrrRO-ClIEMISTRY. 

Applications. 

Bolton. 1273. See X. 

Coles. 18t»2. See X 

Debange. Electrolytic processes. 2300. Jan. 30. 
(Fr., 30.1.18.) 

Debange. Electrolytic apparatus. 2370. Jan. 30. 
(Fr., 30.1.18.) 

M.atheson. Electrolytic cells. 1731. Jan. 23. 
Matlie.son and Kaelin. Electrolytic cells. 1732. 
•Tan. 2,3. 

Naylor and Tyler. Electric batteries. 1071. 
Jan. 15. 

Soc*. Electro- Meta llurgiqne Franqalse. Electric 
furnaces. 10,50. Jan. 22. (Fr., 11.2.18.) 

Travis, and Watson and Co. Resistors for 
electric furnaces. 1123. Jan. 10. 

Complete Specifications Acc’fjted. 

729 (1918). Kayser and Robinvson. Electrode 
holders for electric furnaces. (122,034.) 'Jan. 22. 

839 (1918). Connolly and Ellison. Electric 
batteries. (122,240.) Jan. 29. 

933 (1918). Bayeux and Ricliard. Ozonising 
apparatus. (113,000.) .Tan. 29. 

1890 (1918). While (Industrial Electric Furnace 
Co.). Electric furnaces. (122,282.) Jan. 29. 

15„587 (1918). Stewart. Electrodes or plates for 
electric accumulators of tlio alkaline type. 
(122,380.) Jan. 29. 

XII. -FATS; OILS; WAXES. 

Appucations. 

De Raedt. Apparatus tor extracting nils, fats, 
sugar, etc. 1849. Jaieu 24. 
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Spensley. Manufacture of dry soaps. 1800. 
Jan. 25. 

C’oMpi.ETE Specifications Accepted. 

18,3iir) (1017). Bevaii. Treatment, cf fatty acids 
to render them suitable for use as oil-mediums for 
iwilnt and other purix)S(*s. (121,002.) Jan. 22. 

44 (1918). Blogg. Oxidation and polymerisation 
of vegetable oils. (122,224.) Jan. 20. 

505 (1918). Wilkins Jind ('o., and Allsebr(X>k. 
See XIII. 

12,254 (1018). Gaudart. Extraction of coconut 
butter. (117,819.) Jan. 20. 


XIII.— PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Applications. 

GoldthoriH?. Paints, and met hod of making same. 
1462. Jan. 20. 

Govan. Ink manufacture. 14(12. Jau. 20. 
Griffith. 1(176. See XIV. 

G/OMPLETE SpECIFICVTIONS AC(T'’I'TEI). 

18,835 (1017). Revan. Sec XII. 

505 (1918). Wilkins and Go., and Allsebrook. 
Manufacture of linseed oil substitutes suitable as 
mediums for th(‘ manufacture of paints, vehicles, 
linoleum, etc. (122,015.) Jan. 22. 

604 (1918). Wade (Redmanol Ghemi<*al Products 
Co.). Phenolic conden.salion product varnishes. 
(122,027.) Jan. 22. 


XIV.— INDIA-IU^BRER ; GrTTA-PERGHA. 
AppLicvnoNs. 

Griffith. Vulcanising pigments (‘tc. 1676. 

Jan. 23. 

Van Hasselt. Process for vulc<ini.sing rubb<n* with 
aid of an accelerator. 1008. .Tan. 14. (Holland. 
8.6.18.) 

Complete Specifications Accepted. 

980 (1018). Dunlop RublHT Go., and Twlss. 
Method and ai>para(us for reclaiming rublx'r. 
(122,249.) Jan. 20. 

3783 (1018). Broomfield. Maiiiifactiire of a 
rubbt^r coinponnd. (112,310.) .Ian 20. 


XV.— LEATHER; HONE; HORN; GLEE. 

Complete Spei iekwiion Accepted. 

1990 (1918). Haley and Go., and Rolton. 

Machines for treating hides, .skins, and leather. 
(122,505.) Feb. 5. 

4837 (1918). MK/ay. ^lannfactnre of leather. 
(122,084.) Jan. 22. 


XVI.-SOILS; FERTILISERS. 

Complete Specifj cation Acceited. 

815 (1918). Hill and Eden. Apiiaratus for iis(‘ in 
making 8uperpho.sphate. (122,039.) Jan. 22. 


XVII.— SUGARS ; STARCHES; GUMS. 
Applications. 

De Raedt. 1849. See XII. 

Durham. Handling and storing of sugar cane in 
sugar factories. 1894. ^n. 25. 

RusseU. 1146. Bee II, 


XVIII.-FERMENTATION INDUSTRIES. 

Application. 

Robinson. Preservation of .veust. 1845. Jan. 24. 

XIX.-FOODS; WATER PURIFICATION; 

SANITATION. 

AI'PLK’ATIONH. 

Hartley and Hartley. I'lirification of S(‘wage. 
1604. Jan. 22. 

Marks (Morltmsen). Milk etc. separators. 1909. 
.Tan. 25. 

Pape. Preserving organic materials. 1837. 
Jan. 24. 

Powrie. Foo<l j)rodn('t, and i>roccss of making 
same. 1141. Jan. 16. 

Smith. Apparatus for K(*r»u*aling ^wago, paiH^r 
pulp, etc. from liquids. 1923. Jan. 25. 

Wangnier td Cle. D(‘sicea(ion of potatoes etc. 
108.3. Jan. 15. (Fr., 1.5.1. IS.) 

Weddle. TTtilisation of animal and vegetable 
m.Mtt(‘rs. 1SS5. Jan. 2.5. 

Complete Specikk vhons Acceito). 

380 (1918). Stevcuis and Dunlaii. Preparing and 
preserving food pn'panitions consisting of ci'reals 
and milk. (115,618.) .Ian. 22. 

70J)4 (1918). Dc Gronsscau and Vicongi*. 3'rcat- 
ment of cocc^a and the wasl(‘ products of choco- 
late inannfacture. (116,694.) Jan. 29. 

15,699 (1918), Manuel. Pnsstu’ving llsh, fowl, 
and flesh. (122,151.) Jan. 22. 

XX— ORGANIC PRODITTS; MEDICINAL 
SUBSTANCES: ESSENTIAT; OILS. 

Appi k vnoNs. 

Alack ami Haworth. Manufac(m*(‘ of aromatic 
alkylaniino ♦•omponnds. 1660. Jan. 22. 

Barndt Go. 2194. HI. 

Jack.son ((Miro (diemical Go.). Mannfactun' of 
organic acids. 2376. .Ian. 30. 

Malhesfui. Manufacture of acedom'. 1729. Jan. 23. 

Sonlli IMelropolilan Gas Go., and Stanier. 
Manuf.’ieture of colourh^ss organic compounds. 
1.338. Jan. 18. 

COMI’LETE SpECIFICVITON Act^I>T'KD. 

1796 (1918). llaworlli and Irvine. Prei)aralion 
of dimethyl snl]>ha1e. (122,498.) Feb. 5. 

XXI.~lTIOTO(iRAPIlIG. MATERIALS AND 

PROCESSES. 

GoMPLEIE Sl*E(TEJ('VnON Accfttkd. 

2JH1 (1918). ll(‘ss-lv(‘s (’orporntion. Colour 
photography. (113,618.) Feh. 5. 


XXIL— EXPLOSIVES : MATCHES. 

('OMPLETE Si*E(!1I<TC\TTON ACCEPTED. 

1181 (1918). Marks (Du I’onj de Nemours and 
Co.). See V. 


XXIIL-ANALYSIS. 

Applications. 

Cossor. Ap{)aratus for ascertaining composition 
of furnace gases. 1710. Jan. 23. 

Greenwood and Zealley. Apparatus for detect- 
ing and/or recording small quantities of a com- 
bustible gas in gaseous mixtures etc. 890. Jan. 13. 
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I.-GENERAL; PLANT; MACfflNERY. 


Heat insulation and lagging materials. J. S. F. 
Gnrd. Nat. Ass6c. Iml. Chem., Jan. IJ, 1919. 

Trade J., 1919, 64, 47. 

TuE mobt effleient lagging for boilers, sleam-pipes 
and engines is “ magnesia covering ” composed of 
hydrated magnesium carbonate 85%, and asbestos 
fibre 15%; it has a deiislly of 12-15 lb. per cub. 
ft. and will retain 85-87% of the heat which would 
escape from an uncovered pii)c‘. Silicate cotton or 
slag wool is an efiicient lagging material, but when 
subjected to vibration it is reduced to half its 
original volume. None of tlu' various asbestos 
materials is as efiicient as magnesia. Various 
])lastic compounds containing kieselguhr, felt, clay, 
liiiu', (fic., ar(‘ also used for lagging purposes. 
Furnace settings are chiefly lagged with very 
light, porous silica bricks having a honeycomb struc- 
ture, and a density of u0-o5 lb. per ci^b. ft. (com- 
pared with 112-125 lb. for common bricks and 157- 
151) lb. for lirt‘bricks). The following figures show 
Uie heat lost from a pii)e lagg('d with various 
materials each in. thick, with steam at 400° F. 
(204-5° (k), and an outside temperature of 08° F. 
(20° (k) 

Magm^sia, 118 B.Th.U.; blu<‘ asbestos, 12L; mica 
(best only), 125; white asbestos, 120; plastics, (Me. 
(lK‘st), 155; plastics, etc. (inferior), 1-15; bare piixs 
1070 ll.Th.l]. per .sip ft. per hour. Th(‘ graph repre- 
senting th(‘ ratio of h(‘at-loss to thickn<*ss of cover- 
ing of magiKisia is almost hyperbolic, so that com- 
plete insulation is im])ossibi(‘. For a lem)K‘ratur(‘ 
of 400° F. (204-5° (J.) covering mori' than i.J in. thick 
is of little additional value. For temperatures 
above 400° F. a thickness of 2 in. is necessary. The 
thickness of covering which wiii give tin* maximum 
relc'iilioji of heat at minimum cost is most readily 
asc(‘rtained by such a grapli. Where an acid-resist- 
ing lagging is required, magnesia covered with an 
acid-r(^sisting coating is be:>t. —A. 11. S. 

Ovens and kilns. Higot. See VI II. 

Paten IS. 

Gases; Method of and apparatus for eleetrical treat- 
ment of . L. Bradley, Fast Orange, N.J., 

U.S.A. Fug. Pat. 120,575, 21.0.17. (Appl. 
17,277/18.) Int. (;oir\N, 21.0.10. 

The apiiaratus is similar to tliat (h'scrilnNl in Fug. 
Pats. 107,589, 119,250, 119,257, 119,258 (this J., 1919, 
01 A), the localised frictional resistancip for main- 
taining uniformity of fiow in the gases in the treater 
ducts, being obt aim'd by providing gas inlet or 
outlet openings not associated individually with the 
i-espective pipi's or flui'S, as in the prior patent, but 
located adjacent to the treater ducts. The total 
sujierficial area of the openings is smaller than 
th(‘ total cross-section of the treater ducts, so that 
increased velocity through the latter will result 
in greater friction in the corresponding part of the 
constricting means. The constricting jiassages may 
be formed in plates located in the bottom or to|) 
headers, and may be proviih'd with means for 
regulating the size of the openings, or the passages 
may be made in the form of “ venturi ” pli>es. 

— B. N. 

Heat; Means or apparatus for transmitting and 

utilising 4,nmste] . E. L. Pease, Darlington. 

Eng. Pat. 121,752, 22.0.17. (Appl. 9010/17.) 

A STRONG solution of. calcium chloride or creosote 
or other non-acid lliiuid of high boiling point is 
sprayed Into the top of a tower and absorbs heat 
from the waste gases of a furnace or an internal 
combustion engine, which pass upwards through 
the spray. The cooled washed gas^s aire drawn 


oflf at the top. The hot liquid is discharged 
at the bottom, and passes through an apparatus 
in which floating impurities are skimmed off, to 
a steam generator or otlu'r heat-utlllsliig device of 
the type described in Eng. Pats. 4154 of 1915, 
105,492, and 104,721. The liiiiiid may tlien be re- 
turned to tl](^ toj) of the tower. The same appa- 
ratus may also he used as a means for washing 
soluble constituents from the gas. The initial tem- 
IM'rature of the hot gases may he reduced by pass- 
ing them through a preliminary tower through 
which water is sprayed. In a modification, the 
lioat-ab.sorbing apparatus may consist of a tank 
containing the absorbing liquid, and provided with 
a series of paralkd rotating discs mounted on a 
horizontal shaft and dipping into the liquid. Heat 
is taken from the gas by the, upper portions of the 
discs, and transferred to tlu' lupild by tlie rotation 
of the discs. The lieated Ibiuld may be conveyed 
to, and its heat utilised at a di.staiice fioni the 
lower or other heat-ahsovbliig apparatus. 

— W. F. F. 


h'ur naves or muffles; Gas heated . J. iVI. Wall- 

win, Warwick. Fug. Fat. 121,917, 27.fi.18. (Appl. 
10,589/18.) Addition to 112,747, 4.9.17. 

A (i\s-iiF.ATKn furnace or iiipIlU' of the typti descril)ed 
in the iirincipal patent (this J., 1918, 141 a) Is pro- 
vided with a n'luovabJe liollow mi'tal cover tliroiigh 
which tile gas or air is pn.ssed to jin'lu'at 11 before 
passing to the burner, lii a modification, the fur- 
nace ni.ay he divided cent rally by a horizontal 
liollow member willi an orifice for the conihustion 
product .s, and tliis iiK'mher is u.sed in conjunction 
with tlu' hollow' cover for jin'lieating tlie gas and 
air s(‘parately. 'fhe dividing menilM'r and also the 
cover may he grooved or corrugated.— W. F. F. 


Furnaees and firehriehs therefor; Method of con- 
structing . J. W. Kuiizler, Assignor to 

W. W. Faiiliam, Plttshurgli, Pa. U.S. Pat. 
l,285,2tl, 19.11.18. Aiipk, 15.9.14 Renewed 

11 0.18. 

Tjik bricks iisi'd for lining a furnace are .saturated 
with water, then “laid” in the usual maimer; 
tlie exposed surface of the hrickw’ork is coated 
w'ith a tireclay composition, containing an alkali, 
and the furnace is tlu'n fired to ” set” the coaling. 

—A. B. S. 


Desiccation process. F. W. Lietzow and O. F. 
Fleisclu'i', Flilcago, Ilk, Assignors to Merrell- 
Soule (k>., Svraense, N.Y. U.S. Pat. 1,282,093, 
22.10.18. Ajipl., 29.5.12. 

Liquid to he desiccated i.s atomisisl and projected 
into a desiccating chamber near the tot), and falls 
through heated air wliicli is introduced laterally 
at the middle of the chamlM'r. The air and vapour 
rise througli the chamber ami are di.scharged at 
a point above the inlet for the liquid. The desic- 
cated substance is colh'dod as a diy [low'der in the 
bottom of the ehamher.— W. F. F. 

Steam-boiler eeonomisers; Method of operating . 

D. y. Jacobus, Jt'rsey (Mty, N..L, and H. C. 
Heaton, Chicago, III., Assignors to The Babcock 
and Wilcox Co.. Bayonne, N.J. U.S. Pat. 
1,285,201, 19.11.18. Appl., 8.12.14. 

The cooling w'atcr from tlie condenser is brought 
into contact wltJi the air supply for a holler fur- 
nace, and the moist air passed through the furnace. 
The waste gases are passed over an economiser In 
the flue, through which feed water is passed to the 
boiler, and part of the moisture Is condensed on 
the tubes of the econondser.— W, F, F. 
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Filter film or hed and process of making the same, 
L. 8. Knight, New York. U.S. Pat. 1,286,233, 

19.11.18. Appl., 27.0.17. Renewed 7.6.18. 

JYocxmfiNT asbestos fibre la distributed over a suit- 
able surface and a cylinder having a removable 
woven fabric covering is rolled over it. The fibre 
adhei’cs to the cylinder; It is coated with a purify- 
ing agent, and the cylinder is then rolled over 
another mass of fibre. The tubular fibrous form 
Is then removed and dried.— W. F. F. 

Vacnnm -cooler with interior absorption, P. Schou, 
Coi)enhngen. U.S. Pat. 1,285,415, 19.11.18. Appl., 

10.3.18. 


A C7ENTRAL evaporation chamber Js 

an absorption chamber cont"* „ \ 

posed annular tr*" aiiung-a series of super- 
The ..<tys for the absorbing medium. 

..sorption chamber communicates with the 
evaporation chamber through openings in the walls 
above the levels of the liquid in 
whole is surrounded by a cooling jacket.— W .1.1. 

WeUfhinq and delirerwg apparatus for charghw 
cupolas or like uses; Proportional — . .!• W. 

Hartley, Stone, Staffs., 

Ltd, Birmingham. Eng. I at. 1«1,9.)3, ]2.1«.i • 
(Appl. 18,404/17.) 

Air- filter. F. W. R. Williams, London. TI.8. Bat. 

I,^82,;i4r), 22.10.18. Aind., 14.3.17. 

Sek Eng. Bat. 100,870 of 1010; this J., 1910, 915. 

Drum materials ni .sacks or similar 

ratns for . H. l\ Ulnescn HerU.v, I ennmrk. 

U.«. Tilt. t,2S2.771, 2«.10.1S. Apiil., 30.10.li. 

Sm Kiir. Pat. ]0!),fl(i5 of WIT; llils .1., 1917, 1171. 

E-rprensinij liquids. Eug. Pat. 121, 7u9 idea 11a. 

Fraclioiuil dislillalion. Eng. Pat. 121,74.S. See III. 


Da. -FUEL; GAS; MINERAL OILS 
AND WAXES. 

Petroleum oil und cool. ,1. Marcn.xson. Cliem 
Zeit., 1918, 42, 437—430, 


but are stable towards alcx^ic alkali. The 
asphaltene and carbene sulphuric acid compounds 
are soluble In pyridine, and the solution can be 
diluted with water. On adding mineral acids or 
salts of calcium, Iron, or silver to the dilute solu- 
tion precipitates of the acids or the correspond- 
ing salts are obtained. The reaction products of 
carboids are insoluble In pyridine. By treating 
asphaltenes with strong sulphuric acid and heating 
the mixture for 2 hours in a steam-hath, products 
containing a somewhat higher proportion of sul- 
phur and Insoluble in pyridine are obtained. By 
using fuming sulphuric acid higher yields (119 to 
150%) of products containing 0-8 to 10-1% of sulphur 
are obtallV'-^^ .,'^^rb;th;'ompounds from carboids' 


^Sf**omii^are heated with aqueous potassium 
hydroxide solution a considerable amount of sui- 
piiuric acid Is split off, and the amount of sul^phur 
In the residual products is similar to that in ^ 
original samples, whereas the compounds from 
asnhaltencs and carhenes are not affected by 
aqueous potassium hydroxide. On adding concem- 
trated sulphuric acid to suspensions of flnelyqjow- 
dered nsplialllc substances or coal in 
formolltes are produced. Chlorosulphonlc acid ac s 
,nM.n them energetically. On treating 
stances or coal with nilrlc acid of sp. gr. 152, f 
121 to 130% of dark brown dinltro "I® 

produced. The eomponnds from asphaltic sub- 
Itances are completely soluble In acetone ^Wlst 

those from coal are .‘j""*'’'': f ^ The 

treated with the while still moist. 1 he 

Boluhle products '’l ilV'’ of ferric 

gen By ad<ling an ethereal solution or 

chloride^ or merettrlc chlorkh, ';> «“! con - 

lion double compounds are precipitated. J ne con 
nounds with sulphuric achi formed by coal have not 
Hio characters of sulphonlc acids but of sulphuric 
sHU oxonium eompo.inds, and a similar atomic 
trroiining of the oxygen atoms must be assigned to 

SB ~rr^ru" 5:“. a. ... 


Asi’UtLTEN’K.s (i.e. the bituminous constituents of 
natural and artilicial asphalts insoluhle In petro- 
leum spirit) closely resemhle coal in their behaviour 
with reagonl-s. They contain about the same pro- 
norlions of carbon but somewhat more hydrogen 
and less nitrogen than coal, whilst both “ 

oxygen and sulphur. They swell up when he.it d 
hilt unlike coal, are soluble in lienseiii*. caihou 
tetrachloride, and carbon bisulphide. In a few 
natural asphalts such as grahan.ltc, compounds 
termed carhenes, which are akin lo asphnltuies, 
are found. These resemble coal in ni>l>c»|''"'«‘ and 
are insoluble in cold carbon tetraeliloride l*ro- 
dimts representing a still further stage of decoiu 
TOSltlon occur in allK>rtlte and nenllieim asphalt, 
^ese are deep black and lustrous, and, like coal, 
iLolubte^n organic solvents. The name car- 
” is suggested for tlie.se compounds. A t 
three classes of compounds form distinctive addl- 
Uorcomi*nnds with sulphuric acid, 
forms similar compounds, which are 
in water.- The products of the reaction UW to 
110'/ ■> are greyish-black and lustrous, and 
frei^rto 5T% of sulphur. «« coal deriva Uve 
^ing intermetllate In this 

xjrith water or dilute hydrochloric ftcld .j 

wltS the Jl^ratlon of sulphntlc add. 


Hiimio acids. .T. ' Marcusson. K. angew. Chem., 
ItllS, 31 , 2.37—2.38. 

IluMic adds prepared from Silesian lignite (yield 
10%,) contained 2-1% of iillrogen, 0-:W% of 
and 7<t% of mineral matter, and formed dark 
oolounal alkali salts resembling tho^ "f Jm, 
“ oxidised ” adds of tilown oils. On treatment with 
strong sulphuric acid and addition of water ^ey 
yielded about 70% of dark brown 
talning 1-5%. of sulphur, and with 
add 43% containing 20% of stHP^hf- 
nient with nitric add fsp. gr, 1-42) and addition 
of water, 53% of a dark brown substnnre separated. 
This was readily solable In alkali solutions 
liquid frothed when rl^^^as ’a 

to be sullablc for a soap ."ff /Lt^gen 
cyclic nltro compound containing 2-9 /o of nltroge . 
Bv he action of nitric add of sp. gr. 1-52 a din tro- 
humlc add was obtained. The compounds of humic 

?^^dBrcoinplSte^ }“ SSmWw 

S^tration product of homlc adds roaemblea 


si: i*»m, iu.~»uaiii ga 8{ tteBsmi. dna amp wamb. ^ 


tilftt from coal Im t)eiiig iimolutyle in ether, beinsene, 
chloroform, and petroleum spirit, but is readily 
soluble in acetone, dicbiorhydrin, pyridine, and 
alicaUs. It combines with alkalis to form soluble 
.salts of laonltro compounds which are decomposed 
by acids with the liberation of nitrous oxide. 
Nltrohumic acids, like nitro-coal, can form addition 
compounds with sulphuric acid and bromine, and 
form double compounds with ferric chloride and 
mercuric chloride. Since coal contains as its main 
constituents polycyclic oxygen compounds tli<' 
oxygen of which is linked in bridge formation, it 
may be assumed that liiimic acids contain similar 
nuclei. This conclusion is supported by the fact 
that acids closely resembling natural humic acids 
in character may be prepared by the hydrolysis of 
carbohydrates, whilst the fact that fnran deriva- 
tives are obtained by the dry distillation of humic 
acids Indicates that they contain a furan nucleus. 
Natural humic acids are mixtures of nitrogenous 
and non-nltrogenous acids. The former contain a 
pyridine ring, which is perhaps {ilso combined with 
a furan nucleus, and also an amino or imino 
group In open chain formation. It is probable that 
humic acids are the source of both the oxygenated 
and nitrogenous constituents of coal.— C. A. M. 


Steaminy horizontal [gas] retorts. R. J. Row. 

Gas J., 1919, 145, (59-70. 

The author, as the result of extended trials, recom- 
mends very slight steaming, if any, during the tirst 
eight hours of the carbonising period, the retort 
being fully steamed during a subsequent 40-hour 
period. Superheated steam must be employed, and 
its temperature should he as high as possible. 
Maximum time contact between steam ami coke is 
desirable, and to this end, the steam is admitted at 
as low a pri'ssure as possible. Tlie make of water- 
gas per retort (21'’'xl5"x 10') varies from 3000 to 
13,000 cub. ft. The percentage of carbon <Iioxklo in 
the purltied water-gas averages about 5%. 

-.I.S. G. T. 


Gasoline; Recovery of from natural yas by 

compression and refrigeration. \V. 1’. Dykema. 
U.S. Bureau of Mines, Bull. ITd, 191S, 123 pages. 

The natural gas obtained from oil wells Invariably 
carries greater or smaller amounts of hydrocarbons 
which are liquid at ordinary atmospiieric lem- 
perature and pressure, and the recovery of these 
hydrocarbons is now (‘Xteiisively carried out by 
compressing and cooling tlu* natural gas. As a 
general rule, if the crude oil has sp. gr. below 
'()-920 the casing-liead gas can be prolilably ireat(Ml 
for gasoline by compn'ssiou. The “dry” gas 
remaining after tr(‘alment is used to drive the gas 
engines of the compression plant and also for gas 
and steam engines in pumping and drilling wells. 
At present plants are in operation treating (5 lo 
P million cub. ft. dally of gas yielding as low as 
i gall, of liquid products i^er 1000 cub. ft., using 
pressures of 250 to 300 lb. per sq. in. lu two staps 
of compression, with elaborate systems of cooling 
the gas before compression and after each stage 
of compression. In some plants the gas is furth(*r 
cooled by expanding (he dry treated gas Ihrougli 
the cylinders of an expansion engine and using 
the cold expanded gas to cool the high-pressure 
gas from the water-cooled coils. TemiK*ra lures as 
low os 0®P. (“18'^C.) are often obtained, causing 
the separation of nearly all condensable fractions 
commercially valuable for making gasoline. 
Ammonia is also used as an auxiliary cooling agent. 
Gas from wells which are held under high vacuum 
Is composed largely of the heavier vapours, and in 
these cases single-stage plants working at a pres- 
sure of about 100 lb. per sq. In., and using cooling 
colls submerged In water, give satisfactory 


recoveries. In plants using two-stage compression, 
the Average "pressure developed by the first stage 
Is between 40 and 60 lb. per sq. in., the tempera- 
ture rising to 250° P. (9*3-121® C.). The pro- 
l)ortlon of condensed liquid collected iu the low- 
stage jictaimulator tanks averages 15—30% of the 
total yield. This material, which has sp. gr. about 
0-737, is itself an ideal motor fuel, but is usually 
mixed with the lighter fractions. The condensed 
liquid obtained at the maximum pressure generally 
represents the principal bulk of the total recovery, 
seldom being less than 30% of the total product. 
The average sp. gr. of the high-stage condensed 
liquid is appr(>xlmat(‘ly 0 (551 in eastern American 
tields, 0073 in Oklahoma, and 0G93 in California. 
This product is “wild,” i.e. contaius constituents 
normally gaseoii.s at atmospheric temicrature and 
pressure, and is usually at ouce discharged into 
tanks containing the heavier fractions. The light- 
est fraction of all is that obtained from the expan- 
sion exhaust, and this may have as low a sp. gr. 
as O'GO. The conclen.sed liquid is pn'ferably 
removed from eoiitncl with the gas as f^ooii os 
])ossiblo, and this is aeeomplished by tli(‘ use of 
small automatic traps wliieh drain the liquid from 
the accumulator tanks to storage tanks at lower 
pressure as soon as colhH’ted. Most casing-head 
gasoline is mixed i>r blended witli about an equal 
volume of naphtha, eonsisLing of those fractions 
distilling from crude oil afUu* the cuts marketed 
as “straight still-run” gasoline have been dis- 
till(‘d off, and having an end ])oint of about 400® P. 
(204® C.). Such blending is often m^cessary to pro- 
duce suitable motor si)irit, and also to reduce the 
vapour tension to tlie d(*gree retiuired for safe 
transport. Loss of tlie ligliter fractions is also 
prevented by blending the casing-bead gasoline with 
naphtha at as early a stage as possible. The prac- 
tice at (wery stage of llii‘ pna-ess of the recovery 
of gasoline from natural gas varies considerably 
at different works. The author has visited a 
large number of recovery plants In all i)arts of 
the United States, aiul describes the various 
methods of proe(Mlur(‘ adoi)tecl. Data relating to 
the engines and comprt'ssois used at 80 compressor 
plants are given, togetlier with details of capacity, 
output, etc.— T. St. 

Ammonium sulphate. WollT. Sec VII. 

Spent oxide. Colnian and Yeoman. Sec VII. 
Flue-gas analysis. Dubrisay and others. See VII. 


Patents. 

Expressing liquid from materials [e.g. peat]. J. W. 
Iliiichley, Lomloii, S. D. Harper, and The 
Power-Gas Gorporation, Ltd., Stockton-on-Tees. 
Eng. Pat. 121,759, 30.10.17. (Appl. 1.5,S24/17.) 

An extrusion press wliieh is jiarticnlarly suitable 
for expre.sslng water from ix‘at comprises two 
narrow vertical rectangular comiiressing chambers, 
separated and bounded by hollow walls in which 
narrow ctdls extending the full height of the walls 
ar(‘ formed. The surfaces adjacmit to the com- 
pressing chamlKWs are iierforated to allow expre.ssed 
liquid to pass into the cells, and the liquid is dis- 
charged ihrougli jiipes at the bottom of the cells 
leading to a common discharge pijie. The com- 
pressing pistons are moved horizontally by a 
hydraulic ram. Hot gas is introduced Into the 
compression chamlKus by sliort valvcd pipes open- 
ing into the top and connected to a common main. 
The extrusion orifice is rectangular In cross-section, 
with parallel side walls and curved converging top 
and bottom walls. The outlet is closed by a sliding 
shutter, attached nt one end to a plunger con- 
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nected to a constant pressure accumulator, and at 
the other end to a plunger connected to the 
cylinder of the ram which operates the compress- 
ing pistons. At the beginning of the compression 
stroke the pressure due to the constant pressure 
accumulator will preponderate and keep the shutter 
closed, but when the resistance increases the 
pressure on the opposing plunger will preponderate 
and open the shutter. The extrusion orifice is 
lined with porous ceramic material, backed by 
perforated plates to conduct the filtered liquid 
away. A moditication is described in which the 
building up and dismounting are facilitated. 

—W. F. F. 

Motor furl; Appa/ata.s* for makim/ . W. A. 

Hall, New York. U.S. Pat. 1,285.1:10, Ih.ll.lS. 
Appl., 9.2.10. 

Oil of high boiling-point is forced by a pump, at a 
pressure of several atmospheres, through a pre- 
heater to a retort comi)rising a series of vertical 
loops, in which it is cracked. The gases and 
vapours i)ass througli a reducing valve to a con- 
denser at a substaiil ially lower i)ressiire. The 
gases and vapours leaving the condens(‘r are com- 
I)ressed, and pass<Hl through a second condenser. 

-W. F. F. 

flydrocarboiis; Art of cracking . K. W. Isom, 

Assignor to Sinclair Refining Co., Cliicago, III. 
U.S. Pat. 1,285,200, 19.11.18. Appl., 10.9.17. 

Oil Is circulated under pressure from a tank 
through vertical heating pipes extending completidy 
through the heating lines of a furnace, and Hum 
back to the lank. Ilaiid holes ar(‘ t)rov.id(‘d in tlu; 
flue at (‘ach end of the heating pii)es.— W. F. F. 

[Fuel] hruiiiettefi and method of mnkinft the same. 
C. H. Smith, Short Hills, N..1., U.S. A. Fug. 
Pat. 111,285, 29.8.17. (Aiq)l. 12,4:12/17.) Int. 
Conv., 15.11.1(1. 

See U.S. Pat. 1, 270, 429 of 1918; this J., 1918, (MO a. 

Coke-ovens; Method of heatimj . R. Geipert, 

Assignor to Dessauer Vertikal (Ifen Oes., Berlin. 
U.S. Pat. 1,281,775, 15.10.18. Appl., 21.2.15. 

See Fr. Pat. 471,044 of 1014; this J., 1915, 414. 

[Mxnnal] oils: Treatiny . A. Philip, Ports- 

moulli, U.S. Pat. 1,28(5,091, 20.11.18. Appl., 5.0.14. 

See Eng. Pat. 1 i,778 of 1912; this .1 , 1914, 824. 

Vtilisin(j \nAiste] heat. Eng. Pat. 121,752. See I. 

Gas-heated furnaces. Eng. Pat. 121,917. See I. 

Fractional distillation. Eng. Pat. 121,748. Nfr III. 

Extractina ammonia from gases. Eng. Pat. 121,751. 
See VII. 

Diolefines. U.S. Pat. l,2S2,tK)0. 8Ve XX. 


Ub.-DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING. 

Gas-mantle lamps; Influence of quality of gas and 

other factors on the efficiency of . R. S. 

McBride, W. A. Dunkley, B. C. Crittenden, and 
A. n. Taylor. U.S. Bureau of Standards, Tech. 
Paper 110, 1918, 49 pages. 

The paper is a report of a part of a general investi- 
gation to determine the relative usefulness of gases 
of different lieatlng values for mantle lighting, 
cooking, water henting, etc. (c/. this J., 1918, 681a). 


Experiments were carried out with various types 
of upright and inverted Incandescence mantle 
burners and the gases employed In the Investiga- 
tion comprised carbn retted water-gas of about 
005 B.Th.U. and 505 B.Tb.U. l>er cub. ft., coal-gas 
of about 505 B.Th.U. per cub. ft., some specially 
enriched gases of higher calorific value, and 
imtural gas of calorific value 1120 B.Th.U, per cub. 
ft. In general the candle power of the upright 
iiicandesceiK'o burners was determined in a Iiori- 
zonlal direction only, and that of tlie inverted 
buriu'rs in a direction making an angle of 20° 
with the horizontal. The mean spherical candle 
power in each case was, when necessary, calculated 
by means of a reduction factor, experiments having 
sliown that the values so obtained agreed wdtli 
(hose determined by means of the integrating 
sphere or otherwise. In the first series of exi)eri- 
ments the various burners were adjusted until 
the maximum candle power at 2", 3", and 5^^ water 
column respectively was obtained, and then the 
candle power ascertained at various supply pres- 
sures, varying from V to 8" water column. The 
main results an* as follow :-—(!) The lower the 
pressure at w'hich the lamp is adjusted to maxi- 
mum candle power, the greater is the gas con- 
siimyition at any given ])ressure. (2) The candle 
power increases with increasing pressure up to and 
beyond Hu* pressun^ ff)r the maximum efliclency 
until a maximujii candU* jmwer is obtained, after 
which ih(‘ candlii power decreases with further 
increase of pressure. (3) Tlie maximum efficiency 
is almost invariably found at pressures betw^een 
2" and 4' wat(‘r column. In the inv(‘sLiga(ion of the 
effect of quality of gas upon the performance of the 
various lamps, the pressure at the burner was 
maintained constant, the gas and air supply being 
adjust(‘d so that the best result, separately, as 
j regards candle power and efficiency resp'cctively 
was obtained. The chief conclusions drawn are 
(1) The inverted burners show no diffeix'uco in 
efficiency with lean water-gas with either mljust- 
ment. (2) Upright burners hav(‘ a tdgher efficiency 
with lean water-gas than with town gas both at 
maximum efficiency adjustment and at maximum 
candle power adjustment. (3) The ni>right tmrnors 
similarly show a distinct advantage in the use of 
the benzol-enriched gas as compared with ordinary 
town gas. (4) Witli all types of t)urners there is a 
small advantage gained by the Uvse of water-gas 
rather than coal-gas of the same lu'ating value, 
except in some cases at very low pressure's. Experi- 
ments involving alterations of gas (piallty lead to 
the conclusion that if a lamp is adjusted for 
I maximum candle power, an Increase in the heat 
value of the gas supplied produces a decrease of 
efficiency and vice ver.sd. It is concluded that the 
usefulness of a uniform quality of coal-gas of 550 
to 575 B.Tli.U. per cub. ft. increase's or decreases 
with a correspeniding change in the calorific value 
of the gas.— .1. S. (1. T. 

Patents. 

Oil-hearing shale, hitumens, hydrocarbons, and 
other elements of a volatile nature; Apparatus 

for the treatment [distillation'] of . J. H. 

(Talloupo, Denver, Colo. U.S. Pat. 1,283,723, 
5.11.18. Appl., 19.11.17. 

A REToiiT in the form of a le)ngltudinal bed of 
semi-circular cross-section is fitted with a hood 
from which partitions extend nearly to the bed. 
A horizontal shaft passes through the retort and 
operates rabbles which cause the material to 
r)a88 from the feeding to the discharging end of 
the apparatus. Products of distillation are with- 
drawn through a number of pipes leading from 
the upper parts of the cells formed by the partl- 
tlons.-^J. A. K. 
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Ooal and other oarhonaceous matter; Oarhonisation 

and distillation of by electricity. 0. W. 

Simpson, Leeds, and L. Moorhouse, Barnsley. 
Eng. rat. 121,854, 19.2.18. (Appl. 2.S78/18.) 

Co\L Mid like carbonaceous material is carbonised 
and distilled to produce coke, fuel oil, and ga.s, 
by an electric current transmitted through the 
charge by electrodes partly embedded in the lining 
of the retort. (Reference is directed in pursuance 
of KSect. 7, Sub-sect. 4, of the 1‘atents and Designs 
Act, 1907, to Eng. Pats. 20,115 of 1910 and 13,951 
of 1914; this J., 1911, 1391; 1910, 547.)— W. F. F. 


Vacuum [X-ray] tubes. The British Thomson- 
Houston Co., Ltd., London. From General El(‘C- 
tric Co., Schenectady, N.Y., IJ.S.A. Eng. Bat. 
121,878, 20.3.18. (Appl. 4933/18.) 

Tjie anode for an electron discharge device, par- 
ticularly for ‘‘ X-ray targets,” comprises a plate of 
metal, such as ” invar,” having a .substantially 
zero coetlicieiit of thermal expansion, with means 
for cooling the plate, which is also provided with 
a facing of tungsten united to it by means of a 
film of copper.— B. N. 


III.-TAR AND TAR PRODUCTS. 

I‘ATENTS. 

Fractional distillation of liquids [crude hcn:ol, 
etc.] and apparatus therefor. G. E. and S. II. 
M^alker, Radclifl’e, Lanc.s. Eiig. Pat. 121,748. 
9.12.10. (Ap])l. 17,710/10.) 

CiiUDK liquor containing lighter hydrocarbon oils 
flows by gravity from a tank through a succession 
of stilts, each at a lower k;vel and a higher tem- 
perature than the premling one. The liquor 
enters each still at the. base and iniss(‘s upwards 
through a set of vertical tubes round wdiich steam 
is circulated, to another chaml)er which is sur- 
mounted by a fractional lug column. The distilled 
vapour passes from the flrsi still to a heating coil 
in the supply tank and thence to a condenser. 
The first still may be healed by hot vapour from 
the second still Instead of by steam, and the second 
still by vapour from the third still. Prude benzol 
may be treated thus for tin* separation of benzol, 
toluol, and solvent naphtha. ~W. F. F. 


Tar and the like; Distillation of . . 7 . W. Wost- 

w^ood, Birmingham. Eng. Pat. 121,801, 2.1.18. 
(Appl. 47/18.) 

Tar Is heateil in a tank by high-i)res.sure hot water 
tubes to about 140° C., to expel water vapour, and 
then passed through a horizontal still containing 
liorizontal high-pressure hot water tubi‘S, by which 
its temperature Js rai.sed to about 230° b. The 
still is mounted over a hot gas flue leading from 
a furnace whicli contains a set of heating tubes 
in series with the tubes in the still. The tar 
passes from the still to a vertical separating tank 
heated internally by three superposed colls of high- 
pressure hot water tubes connected In aeries. The 
outlet of the pipe conveying the tar is provided 
with a spraying or film-forming dSVlce which is 
aurrounded by the middle hot water coil. The 
remaining water vapour and light oils are thus 
removed by contact with the hot coil, and pass 
out of the separating tank to a condenser. The 
tar residue is discharged at the bottom of the 
tank.— W. F. F, 


IV.-COLOURING MATTERS AND DYES. 

Yellow dye. Mees and Clarke. See XXL 


[Sulphur dyes from] trinitrotoluene residues. 
Copisarow. See XXII. 

Patent. 

Colouring matters; Manufacture of new compounds 

to he employed as , or iti the production of 

colouring matters. M. Ij. Angel, Oxford, Execu- 
trix of A. Angel. Eng. Pat. 121,347, 13.12.17. 
(Ap])l. 18,484/17.) 

The name ” parazcncs ” is suggested for a new 
type of compounds in wliicli two iK'nzenoid nuclei 
are liiik(‘d together by two nitrogcJi atoms through 
four para carbon atoms of liu* nuclei. They may 
be i>rej)ared by heating a p-halogenaminobeiizene 
(or 1.4-amiiiohalogennni)htJmlene) or a derivative of 
eilher in wdiich indiflVuvnI gionp.s are .siibslituted 
in the nuclei (or a mixture of such compounds) 
with a comhmsing agent such n.s zinc chloride, 
f(‘rric chloride, aluminium cliloride, phosjfliorus 
penfoxlde, etc. The resulting product is a dibydro- 
t»arazenc, and on oxidation yi(']ds a parazene. 
For example, p-cbl(M-oaniline or p-bromoaniline is 
healed with constant .slirring in an o])en vessel 
willi tliree tiim's ils weigl)l ot zinc chloride for 
1 to U hours at about 200° C. Aft(‘r cooling, the 
mass may be di.ssohxal in acetic acid and the solu- 
tion used as a dye for silk or w'ool. The parazene 
Irom p chloroanlllno may lu‘ isolated as a dark 
])liie pow'der by filtering the solution after the 
w’holo of th(‘ zinc chlorldi' has dis.solvcd. (See 
also J. Chem. Soc., 1919, i, 98.) -C. A. M. 


V.— HBRES; TEXTILES; CELLULOSE; 
PAPER. 

Patents. 

Floehs, tags or the like; Machines for loashing 

. E. V. Chambers and T. C. Hammond, 

Lightclifle, Yorks. Eng. Pat. 321,089, 8.4.18. 
(Appl. 5940/18.) 

In a washing machim‘ comprising an open trough 
wulh i)erforal(‘d false boltom and a circulating 
paddle wheel, bailies are arranged near the bottom 
of the trougl), obstructing the circulation of the 
water jit the lower dei)th sulliclently to cause the 
.sand and heavy impurities to be intercepted and 
s(‘ttle out, so that they fall through the i)erfora- 
tions of the false bottom. The baffle-plates may 
he arranged parallel wdth each other, transversely 
of the vessel, or at opposing angles to each other, 
or clsc^ parallel with each other at an angle with 
the axis of the trough.— J. F. B. 

Paper pulp; Process for utilising dead leaves as 

stock for making . K. Bramson, Paris. 

Eng. Pat. 321,847, '7.2.18. (Appl. 2258/18.) 

Dead leaves of deciduous trees are treated for the 
separation of the blade from the ribs and stalks. 
The portion derived from tlie blade Is unsuitable 
for paper iiuniufactiire, but the rib and stalk 
material, after disintegration. Is treated with water 
or with a solution of caustic soda at 120° — 143° C. 
An apparatus suitable for grinding and separating 
the ribs and stems consists of a hollow spherical 
casing in which is rotated a i>erforatcd spherical 
body, provided with stirring arms and containing 
Iron or stone balls. The material of the blades of 
the leaves is ground so that the particles fall 
through into the casing and are discharged, leaving 
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disintegrated rib material ready toy cbarging 
the pulp digesters. (Reference is directed under 
^t. 7, Sub-sect. 4, of the Patents and Designs 
Act, 1907, to Eng. Pats. 1853 and 2108 of 1871, 4629 
of 1882, and 18,572 of 1892; lliia J., 1893, 201.) 

~J. F. B. 

Nitro-aoetic esters of cellulose; Process of making 
— . J. Koetschet, Lyon, and M. Theiimann, 
St Fons, Assignors to Soc. Chim. des Uslnes du 
Rhone, Paris, France. U.S. Pat. 3,286 025 
20.11.18. Appl., 2.0.15. ' ’ 

See Eng. Pat. 8040 of 1915; this J., 1910, 39. 


VI.—BLEACHING; DYEING? PRINTING: 
HNISHING. 

Cloning and dyeing with volatile solvents. H 
Hey. J. Soc. Dyers and Col., 1919, 85, 12—18 

The solvents most generally emi)loyed in dry clean- 
ing are petroleum spirit (benzine) and solvent 
naphtha; the ch loro-compounds of hydrocarbons, 
though non-inflammable, are not satisfactory in 
other resiKJcts. One of the essential points in dry 
cleaning is the absence of “ free ” water. The sol 
^'‘ontain small proportions of water (0-^ 
which may be deposited on cold surfaces; 

holding water may be Increased 
by using the solvents warm, or by adding “ btmzine 
soap. I he latter also assists in holding the 

particles of dirt in suspension and preventing them 
from settling out upon the goods. In dry cleaning 
the goods are first dried thoroughly with hot air 
treat('d systematically 
in baths of solvent of increasing cleanness. This 
treatment may be carried out in one machine con- 
nected with storage tanks for the different solvent 
baths, or in several machines, containing sol- 
vent of different degrees of purity, in which case 
he goods are moved from one machine to the next 
in closed wagons. The former method is prefer- 
able and the entire operation can be carried out 
closed system in an atmosphere of ImTt gas. 
-Two systems are in common use: th(‘ Barbe 
system and Smith’s system. The latter is distin- 
gulshed by a particularly c‘flicient tyjie of machine 
consisting of a perforated inner cylindrical cage of 
steel revolving in an outer casing of iron. Th(‘ 
shape of the cylinder is adapt'd for th(‘ advan- 
tageous utili.satlon of the minimum quantity of 
solvent, being large in diameter and short in 
length. The cage is divided radially into four c*om- 
partments, each of whicli may be brought in suc- 
cession oiiposite a <loor in the end of the casing 
for charging and discharging the goods. The goods 
are carefully sorted according to colour and con- 
dition, the lighter and cleaner materials con- 
stituting the first charge, and the darker ones being 
treated later. The ca.sing is tightly closed, the air 
Is pumped out, and a small amount of solvent ad- 
mitted through a heater. The cage is slowly 
revolved with reversible gearing while the goods 
are tumbled about through the liquid at the bottom 
of the casing. The dirty liquid is discharged to 
the appointed tank and the cage Is revolved at 
nlgn speed, in one direction only, to drain the 
goods. The treatment is repeated with a fresh 
quantity of solvent which is collected in a separate 
tanK. Altogether, three washes may be given with 
a whlplng between each. The expulsion of the 
solvent by centrifugal force is so complete that 
not more tluin ^7% of Bquld Is left, in the g^l 
and the latter may he removed without further 
^tm^t. They may, however, be dried In the 
desired, by clrciitettng an inert gas 
throngh the ca^g in a closed drcalt, conteinlng 


a heater and a cooler, by means of a fan. Dry 
dyeing is performed in. a somewhat similar manner 
but the principle is dependent on the presence of 
water in homogeneous solution. The incorporation 
of water Is effected by the admixture of a commou 
solvent of water ond hydrocarbon, so that the 
dyestuff may be carried In solution. Suitable 
blending media are methylated spirit, ammonia and' 
fatty acid, “ benzine soap,” formic acid, and 
latterly phenol or cresol (see Fort, this J., 1919, 9 a). 
These miscible liquids are employed as solvents 
of the dyestuff and the concentrated solution Is 
then diluted with the Inert hydrocarbon. (See also 
Boiirsier, this J., 1887, 819; Farrell and May. 1908 

-2,876 of 1910; this J., 1911, 
SS9.)— J. F. B. ■ 

Woven fabrics; Influence of dyeing and finishing' 

processes on . B. Midgley; J. Soc. Dyers 

and Col., 1919, 86 , 20—23. 

Duuing the dyeing and finishing processes woven 
fabrics are subject to alterations in appearance, 
handle, strength, and elasticity, according to the 
type and quality of the raw material employed, the 
type and structure of warp and weft yarns, the 
strndiire and setting of the cloth In the loom, 
and the nature and degree of the processes of 
Ireatment. A number of systematic tests of ten- 
sile strength wcu’e applied to various types of wool 
fabrics, tlie strength and elasticity being deter- 
mined after each of the oi)eration8 involved in 
preparing, dyeing, and finishing. These estab- 
lished tliat, although iliere were slight fluctuations 
between one orH*ratlon and auotlier, the net result 
of the whole process was an appreciable loss of 
strength, particularly after crabbing, scouring, and 
permanent finishing. There Is considerable scope 
for new effects by the suitable application of 
mechanical and chemical treatments of woollen 
fabrics, by which superior qualities may be im- 
parted or union fabrics or even all-cotton fabrics 
substituted for wool. Among the most serious 
troubles in the dyeing and finishing industry ai^ 
what arc known as “ crlmi)s,” which have their 
source in Irn^gn lari ties of shrinkage. This irregu- 
larity may either be inherent In the woven goods 
or may be Introdnce^l by uneven treatment in the 
wot processes of dyeing and finishing. A very 
troublesome cause of ” crimps ” In the original 
fabric has been traced to the recently introduced 
practice of artificially conditioning the weft yarn, 
wlicreby the outer layers of the spool tend to 
receive considerably more moisture than the Inside. 

— J. F, B. 

Patents. 

Wool-like effects on cotton fabrics; Process for 

producing . 0. Klnuser. Assignor to Akt - 

GeS:^ Cilander, Ilerlsaii, Switzerland. IT.S. Pat. 
3,285,738, 26.11.18. Appl., 24.8.17. 

See Eng, Pat. 303,432 of 1916; this J., 1917, 289. 

Chromium, and iron compounds. Eng. I»at. 121,617. 
aSVc VII. 


Vn.-ACIDS; ALKAUS; SALTS? NON* 

metallic element. 

Caustic alkallMnd chlorine; Electrolytic production 

of hy the mercury process. 0. TamazaJcl, 

'^Pokyo), 

an improved form of the 
in the figire. The cell 
alfferg from th€f ordinary Oastner cell in that the 
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brine le decompoaed^ In the middle compartment, 
containing the anodes, A, of Acheson graphite, 
whilst the sodium amalgam is made to circulate 
into the outer cathode compartments by the action 
of two worm sci-ews, s, s, which revolve In small 
wells, and is decomposed by the water in the 



compartments. By means of this cell, with a 
current density between 20-8 and 25‘0 amp. ix;r sq. 
dcm. on the mercury, and a temi)erature of 45° 
to 50° C., pure 7 to 10 Ab solutions of caustic alkali 
were obtained. The anode gas contaln(‘d on the 
!iverag(‘ 0!)-2% Vh w'itli 0-2% C:0, + 0,, 0*3% II,, 
and 0*3% of other eonstltnents. Even when the eoil- 
centration of alkali in the amalgam reached 0*2%, 
the anode gas did not contain as much as 0*5% H,. 

-0. A. M. 

Ainriionium sulphate; Works cxpcrtaire in the 

manufacture of . E. Wolff. J. (iashtdeuclit., 

1918, 61, 577-580. 

The impossibility of obtaining suitable material 
for the renewal of worn out parts of Ihe plant, 
and the necessity of using sulphuric acid contain- 
ing nitric acid, are among the w'ar <‘oiiditions 
which have made it difficult to maintain efficiency. 
At the Mannheim muiiiciiml gasworks, the indirect 
process is used. The saturator consists of a closed 
iron vessel, lined with lead and with acid-proof 
stone, and is joined by a connecting pipe of 
“chemical” lead to a smaller vessel, the super- 
saturator, also lead lined. A steam ejector of 
phosphor-bronze removes the liquor from tiie 
saturator, carrying it by means of a l)low-over pipe 
through a receiving vessel and a sloping trough 
to n salt-box, provided with a sluice- valv(‘, by 
means of which the mollier-liquor is sent through 
a return pi]>e to the supersaturator, the salt b(*iiig 
delivered through the sluice- valve to a liydro- 
extractor. The liquor from the extractor is also 
diverted to the supersaturator, riiosphor-lwonze 
is no longer available, and wlien tlie corrosiv<‘ 
action of the sulphuric acid produces a hole in 
the blow-over pii3e the damaged part of the pipe 
is cut out, and tlie end of one of the sound 
l>arts is widened and forced over the end 
of the other part until fast, or the two parts 
are joined by a piece of lead piping, fastened by 
bronze bands. Steam and blow-over pii)es of 
wrought iron, covered with lead and into which 
a lining of lead piping has b^^en forced, have lnHjn 
recommended. A particularly vulnerable portion of 
the biow-over pli^e is the elbow at tlie point at 
which the pipe turns towards the draining trough. 
A stoneware elbow with an iron cover has proved 
to be best. When the lead lining of the sui)er- 
saturator was damaged, it was replaced by a lining 
of acid-proof stone, and the connection to the 
saturator was lined with a stoneware pi^ic, but 
these proved unsatisfactory* The supersaturator 
was therefore again lined with lea^, hut in the 
middde, over the lead lining, a thin iron tdieel was 
placed, and screwed to the base, thih sorows and 
iron plate being finally covered wlto iead. This 


arrangement prevented the lead lining from being 
torn up by the fluctuations of temperature. Ston^ 
ware was tried for the pipe carrying the vapours 
through the roof from the saturator, but it soon 
became very brittle, especially the part above the 
roof. Wrought Iron covered wdth lead is recom- 
mendeti for the construction of the draining trough. 
The masonry foundation of the hydro-extractor la 
protected from the destructive action of the liquor 
by a covering of lead.— S. S. A. 

Ammonium sulphate; Practical €(pperience in the 
manufacture of - — . B. Wolff. J. Gasbeleiicht., 
1918, 81, 001—304. 

The paper deals mainly with certain dlfflcultleg 
encountered in the manufacture of ammonium 
.suli)hat(‘ from ammoiilacal liquor (see preceding 
abstract). The chief source of trouble is the increa^ 
ill volume <»f the contents of the saturator due to 
the steam-ammonia supply containing too low a per- 
centage of ammonia. Steam with an aramouia con- 
tent of from 12 to 15% should be employed. Among 
other difficulties encountered ai re Included the stop- 
page of the preheater with lime, and trouble due 
<o the ammonlacal liquor eontaiiuing tar. The use 
of 20% sulphuric acid is recommended. — .T. S. G. T. 

Hpent oxide; 1 aluation and methods of analysis 

of . H. G. Colman and E. W. Yeoman. Gas 

.T., 1019, 146, oa— 00, 112—113, 100—170. 

The method for the determination of the sulphur 
content emi)loying carbon bisulphide as solvent 
gives high results, as cvrtaln tarry constituents 
of the mass are extracted along with the sulphur. 
A modification of the metliod wffioreby the extracted 
matter is treated with concentrated nitric acid, 
the 8Uli)hur being then^by converted into sulphuric 
acid, the tarry matters remaining undissolved, Is 
callable of giving accurate results but is a tedious 
and unpleasant operation (compare Diamond, this 
.1., 1018, 330 t). The authors find that the method: 
liroposed by Davis and Foucar (this J., 1012, 100), 
ill which tlie free sulpliur is converted into thio- 
cyanate by boiling with alcoholic potassium or 
sodium cyaiiiile, affords accurate r(‘sults, and a 
slight modification of the original procediuxi Is 
detalleei. The modified sulphuric acid method duo 
to Marsden (this J., 1014, 909) also yields accurate 
results. In this m(‘thod the combined sulphur and 
tarry matters extracted with carhou bisulphide 
are treated with 95% sulphuric acid at 100° C. for 
tw'o or four hours. The authors find that separa- 
tion of the sulphur from tarry matter can be 
achioviHl by shaking wdth 15 c.c. of 95% sulphuric 
acid for about a minute. About 2 grms. of the 
spent oxide should be employed, and details are 
given for carrying out the various methods with 
such an amount. Benzene may be used in place 
of carbon blsuliihide, 200 c.c. being used for every 
gnu. of sulpliur extracted. The ammonia is deter- 
mined by distillation with caustic soda soliiUon 
as usual, a small flame being employed and steam 
jiassed in from a separate vessel. A number of 
analytical proces.ses are detailed which taken to- 
gether enable the seiiarate cyanogen ctimpounds to 
he determined quantitatively. Tlieso Involve deter- 
mination of combliK'd ferrocyanide and carbonyl 
ferrocyani(U\ thiocyanate, and ferrocyanide pi'oper, 
excliuiing carbonyl ferrocyanide (see this J., 

408.)— .7. S. G. T. 

Alkaline carbonates; Physico-chemical method of 

estimating in the presence of free alkali 

bases. Application to the analysis of flue gaseB, 
B. Dubrisay, Tripler, and Toquet. Comptes 
rend., 1019, 168, 60-59. 

I 7 56 c.c. of Bolutiona of a definite alkaUnltv, 
containing varying proportions of sodium hydroxide 
and sodium carbonate, are mixed with 50 grms. 
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of phenol and heated until solution Is complete, 
and then allowed to cool, the temperature at which 
the solution first iH'Comes turbid is higher as 
the proportion of sodium carbonate to sodium 
hydroxide increases (sec this .T., 1019, ii7 a). Curves 
have been jilotlod for solutions having a total 
alkalinity of 2N, N, A72, and N/4. P>y means of 
these the amount of sodium carbonate in a given 
solution may be readily estimated by bringing the 
solution up to dtdinite alkalinity, proceeding as 
nt>ove, and tlieii n'ading direct on the curve the 
amount of sodium caii)onate corresponding to the 
temiwrature found. For the analysis of flue gases, 
one litre of the gases is slowly bubbled through 
71-5 c.c. of AV4 sodium h,\dro\i(le, after which the 
above estimation is carric'd out.--~\V. 0. 

Ferric oxide; Direct determination of cotnhined 

in siJii'afrs insoluhle in acid. O. llackl. 

Chem.-Zeit., 1919, 43, 9. 

In adapting Knecht’s volumetric method of det(‘r- 
mlning ferric salts by im^ans of tit a nous cliloride 
(this J., 1t)07, IKio) tortile analysis of silicates, it 
was found that tlie hydrolluoric acid us(‘d for the 
decomposition of tlio mineral prevented the apiK^ar- 
ance of the colour reaction with th(‘ i)ot.assiiim 
thiocyanate msed as indicator. The inllueiice of 
hydrofluoric acid may 1)0 inliibil(‘d by adding boric 
acid to tlie solution before the titration; or 
inethyh'ue blue may be used as Indicator instead of 
potassium t liiocyanate.— C. A. M. 

Chromic hydroxide; F volution and oxidation of 

in alkaline solution, F. liourion and A. 

S6n6chal. Coinjites rend , 1919, 168, r>9-~02. 

An alkaline solution of chromic hydroxide under- 
goes a cliange on standing, which tends to make 
it lose all cliemical activity, particularly in respect 
to its reducing proj>erties, (he change Ixdng more 
rapid, the greater the concentration of the 
chromium, and the smaller the concentration of 
the alkali. Jly addijig from 4 to .5 times the cal- 
culated quantity of hydrogen peroxide to an alka- 
line chromium solution immediatedy after its pre- 
paration it is iiol i»osslbl(‘ to oxidise more than 
90% of the chromium to cliromate, but by adding 
the alkali to a mixture of (he chromium solution 
and hydrogim pi'roxide, 97% of (h(‘ chromium can 
be converted into cliromatt*.— ’\V. G. 

Paten’i s. 

Fitric acid; Manufacture of . C. Toniolo, 

Milan, Italy. Eng. Pal. 121, (>35, 27.12.17. (Appl. 
19,139/17.) 

Oxides of nitrogen are absorbed in water, in 
absoriflion towers arranged in series and xvorked 
on the counler-^•un■ent i)iincii>k*. J>y iiK'ans of 
refrigeration, using cooling coils or heat Inler- 
changers, the liquid is cooled so that it (uilers each 
tower at a temperatun* Ixdow 0°C., or at tem- 
peratures comparable witli the friH.'zing points of 
the solution at ditferent stages. Tlie temiKu-atun* of 
the liquor is reduced progri'ssively as it travels to 
the end at which the gas ent(*rs, where th(‘ heat of 
reaction is greatest, thereby facilitating absorption, 
increasing the si^eed of production, and re<lucing 
the number of towers nec<*Ksary. The process of 
refrigeration is particularly useful when using gas 
of comparatively high concentration of oxides of 
nitrogen, as when ammonia is employed as the 
source of the oxides.— S. S. A. 

Phosphoric acid; Process for making . W. H. 

Allen, Detroit, Mich. U.S. Pat. 1,285,675, 26.U.18. 
Appl., 27.5.18. 

Phosphoric acid is produced by injecting a mix- 
ture of fuel, phosphates, and silica into a com- 


bustion chamber containing steam by means of a 
blast containing oxygen. 

Chromium and iron compounds [for use in dye- 
ing, etc,]; Manufacture of . T. J. I. Craig, 

and P. Spence and Sons, Ltd., Manchester. Eng. 
Pat. 121, 017, 20.10.17. (Appl. 15,581/17.) 

Solutions containing mixtures of chromium and 
ferric salts an* produced by the reducing action of 
nietallie iron, or of suitable iron compounds, upon 
compounds of eliromium in solution. A solution 
containing a higher molecular proportion of 
chromium salt over ferric salt may he prepared, for 
example, hy treating 59 parts by weight of sodium 
bicliromate with an equal weight of water and 
140 parts by welglit of iiydrocliloric acid (sp. gr. 
1 1.5), and adding an excess (20 parts hy weight) of 
ground Iron pyrites. A solution is thus produced, 
containing siili)li:ite and eiilorkh* of chromium 
and iron, the moloeiilar i)n)p()rti()ii of Cr^Oj, 
to Fe^O^ being about 5; 1. q'lie degree of basicity 
or acidity is eonlrolled by regulating tlie amount 
of acid used. To o))l}iin a solution eonlalning 
approximately (‘(juimoleciilar i)ro]K)rti()ns of ehrom- 
inin and iron salts, metallic iron or ferrous 
sulifliite is used as the reducing agent. Thus, 
59 parts by weight of sodium bichromale is mixed 
with 220 ])arls l)y w('iglit of iiydrocliloric acid 
(sp. gr. M5) and the cliromic acid is compleltdy 
reduced to at a temperature below 70° r. 

Any excess of metallic iron is soparjitisl, and the 
r<‘maiiiing solution consists of a mixlure of 
cliromic and fi'rric chlorides in substantially mole- 
euhir proiiortions. A preparation containing a 
higher moh'eiilar proportion of ferric salt over 
chromium salt is iiroduced by the nsi* of a ferrous 
salt the acid radick* of which has no reducing 
action on sodium bieliroiuate under the eouditlons 
prevailing. For ('xamide, if 59 parts by weight 
of sodium bichromate is treated with 192 parts 
by weight of hydrochloric acid (sp. gr. 1*15) and 
519 parts by weiglit of a solution of ferrous 
cliloride, contnining 1.3-5%, of metallic iron, a mix- 
ture of eliromium and iron chlorkk's is obtained, 
containing approximabdy I mol. Gr to 3 mols. Fe. 
(Hefereiice is direeb'd, in pursuance of Sect. 7, 
Sub-sect. 4, of tlie Patents and Designs Act, 1907, 
to Eng. Ikits. 4890 of 1899, 14,052 of 1897, 5902 of 
1903, and 1C),S87 of 1907; this .1., 1899, 901; 1898, 
.589; 190.3, 950; 1908, 82.)~S. S. A. 


Ammonia; Detraction of ~ from ffa.s€8 and 
lutpours and the production of nitrogen com- 
pounds. E. Ti. IVase, Darlington. Eng. l*at. 
121,751. (A].pls. 13,590, 22.9, and 1.3,008, 21.9.17.) 

The gases and vapours from gas produei'rs, blast 
furnaces, etc,, are passed ujiwards tlirougli a vessel 
Into whicli is sprayed a solution of calcium or 
zino chloride or other salt Ciipable of forming a 
double i*omi)ouiid with ammonia. Solid particles 
of soot, etc., removed from Ihi* gas, float on the 
solution and may bo removed by means of a 
scraper. The solution from the absorption vessel 
Is mixed with milk of lime, and the ammonia is 
distilled off. The residual liquid is Altered and 
used again as an absorbent. If tlie gases contain 
carbon dioxide, all horizontal projections must be 
avoided in the absorption vessel, as otherwise con- 
cretions of calcium carbonate will occur. Gases 
containing tarry matter may first be scnibbed with 
wafer and then treated with the salt solution 
or they may be treated directly with the latter. 
The hot ammonlacal solution may also be used for 
producing steam before being treated with milk 
of lime, and the ammonia-eliminating vessel may 
be combined with plant for producing nitric acid, 
nitric anhydride, or ammonium nitrate.— A. B. S. 
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Potassium-hearing silicates; Method of treating 

. w. Glaeser, Brooklyn, N.Y., Assignor to 

Potash Extraction Corporation, New York. U.S. 
Pats. (A) l,285,m, and (b) 1,285,122, 19.11.18. 
Appl., 8.3.15. 

(A) Finelv divided ix)tassium-beariiig silicate, or 
the material resulting from heating potassium- 
bearing silicates, in lunij) form, to about 800^0. 
and then suddenly cooling, is intimately mixed 
with quicklime and coke, in the proportion of 
100 parts of silicate to 30 parts of lime. This 
mixture is heated in the presence of steam and 
air, at a temperature above 700° C. (n) Finely 
<iivldcd potassium-bearing silicate, or the material 
produced by heating the lump silicate, suddenly 
cooling it, and grinding to pass a 100-mesh scn'cn, 
is mixed with sodium phosphate in the proportion 
of 100 to 25, and tlie mixture is lieated above 1000° C. 

— S. S. A. 


MaguryJum carhonnte: Process of manufacturing 

[light] . B. B. Grunwald, Redwood City, 

Cal , Assignor to National Magnesia Manufac- 
turing Co. U.S. Bat. 1,285,083, 20.11.18. Appl., 
20.5.10. 

Bight calcined magnesite containing dead-burned 
magnesite is subjected to sedimentation in water 
to separate the latter. 

Jiadioadive preparation. E. Ileydenreich. Nleder- 
schoneweide, Germany, Assignor to Kuiiheim 
und Co. and Allgenudne Radiogen A.-G., Berlin. 
U.S. Bat. 1,285,704, 20.11.18. Appl., 11.12.13. 

A m.ocac of inert porous material, c.g., kieselgiihr, 
liaving a cavity containing radiothorium, is 
arranged within a receptacle containing a liquid, 
c.g., an acidulat'd weak solution of sodium 
chloride, wiilch will not <llssolve radiothorium but 
will dissolve' tile tborium-X formed by self-decom- 
l>osition of the latter. (See also Gcr. Bat. 279,950; 
tills J., 1915, 355.) 


t;^utphur in globular form, und process of producing 
the same. R. B. Berry, Upper Montclair, N..T., 
Assignor to The Barrett Co. U.S. Bat. 1,285,358, 
19.11.18. Appl., 11.10.17. 

Moltk.x sulphur is Injected, in the form of a si)ray, 
into a cooling medium by which it is solidifii’d 
in the form of small globular bodies, devoid of 
sharp edges such as would be produced by a frac- 
ture. The process is applied to the production of 
sulphur, in this form, from subterranean deposits, 
the suli)hur being fused in situ by means of super- 
lieated water.— S. S. A. 


Tungstic acid and acids of certain other acid- 
forming elements and salts thereof; Process of 

extracting . J. B>. Ekeley and W. B. Stoddard, 

Boulder, Colo., U.S. A. Eng. Bat. 122,051, 24.1.18. 
(Appl. 1300/18.) 

See U.S. Bat. 1,255,144 of 1918; this J., 1918, 200 a. 


Alkali perborates ; Process of making . O. 

Llebknecht, Frankfort, Germany, Assignor to 
The Roessler and Ilasslacher Chemical Co., New 
York. U.S. Bat. 1,281,983, 15.10.18. Appl., 29.2.16. 

See Eng. Bat. 102,089 of 1910; this J,, 1917, 31. 

Acid pots. Eng. Bat. 121,855. See VIII. 

Reducing metallic compounds. U.S. Pat. 1,283,716. 
See X. 


Vra.-CLASS; CERAMICS. 

Optical glass; Effect of certain impurities in causing 

milkiness in . C. N. Fenner and J. B. 

Ferguson. J. Amer. Ceram. Soc., 1918, 1, 408 —470. 

The occasional production of milky optical glass 
was traced to the sc'paralion of clouds of minute 
crystals of cristoballte due to the catalytic action 
of small proportions of sulphate and chloride in 
the impure Russian potash whicli was used {of. 
Turner and Cauwood; this J., 1917, 387). The 
defect was prevented by the use of a purer potnsh, 
containing not more than 0-3% SO, and 2-0% Cl, by 
prolonged stirring, more reliable control of the 
temperature, and by working at a slightly higher 
lemiieralurc. The devltrlfylng effect of the sul- 
phates and chlorides pres('nt varies with the com- 
position of the glass.- A. R. S. 

Rational analysis of clays; (hilenlaiion of the . 

H. S. Washington. ,1. Amer. (Vram. Soc., 1918, 

I, 405-422 

The author assumes that clays are composcnl of 
four minerals corresponding to geneialiseil 
forimila*, viz kaolinite (Al,03,2Si0 .211,^0), 
ortlioclase (K^O.Al^O^^.OSiO^), albite (Na20,Al,0,, 
OSIOJ, anorthite' U/aO,Al^03, 28103), llmonlte 
(Fe„O3,H30), witlj, In some cases, muscovite 
(K^O, 211,0, 3AUO,,OSiO,), and recalculates the 
ultima to" chemical analysis into the assumed 
minerals. The lime, soda, and iK)tash are first 
caIcnJated to the felspars, and the alumina and 
silica nspiired for tlu'se an' d('ducted from the 
total. The iron oxide is calculated as limonlte. 
Any surplus alumina Is calculated as kaolinite, and 
any surplus silica is Uk'h regarch'd as quartz. The 
author states that clays form a mineral mixture of 
so simple a character that this method of calculation 
expresses the actual composition very accurately. 

-A. B. S. 

firebricks at furnace temperatures: Porosity and 

volume changes of clay . G. A. Loomis. 

.1. Am(‘r. Coram. Soc., 1918, 1, 38A— 404. 
Test-pieces measuring 2^ x 1^ x li in. were cut 
from firebricks, dried at 110° C., soaked in boiling 
water under vacuum for four hours, and the wet 
weight and “ susi)ended weight ” of the soaked 
bricks determined. The percentage porosity was 
found from the cxi)ression : — 

wot wtiigbt - dry weiglfi ^ 
wet weight - suspended weight 
The volumes of the t('st-i)iecos were determined 
to within ,0-2 c.c. in a Soger voluminometer. In 
burning the t(*st-i)leces the tonqK'ralun^ was brought 
rapidly to 280°— 300° C., held for .3—4 hours to 
volatilise any oil, then raised to 800° C., and after- 
wards rapidly to 1200° C. From 1200° C. to 
1500° C. 1h(' lomi)cra1ur(' was increased at the rate 
of .30° jM'r hour. The porosit.^ and final volume of 
the tcst-picccs hurned at diflercut tempeiutures 
were afterwards determined. The .softening point 
of the .same firebricks wilhout a load and the 
reduction in heiglit after ex})osTire for 1^ hrs. at 
13.50° O. to a load of 40 lb. per sq. in. were also 
determined. Most of the fin'hrlcks which with- 
stood the load test showed less than 3% change in 
volume and loss than 59f> decrease in porosity when 
burned at 1400° C. The majority of the bricks 
which failed under the load test showed 
greater changes In volume and porosity at some 
temperature below 142.5° C. Bricks which are 
notably expanded and overburned below 1425° G. 
Invariably fall under the load test. The changes 
in volume and porosity of bricks burned at some 
temperature between 1350° and 1425° 0. give a fair 
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idea as to tUeir ability to pass the load test, but 
no relation exists between the softening point with 
and without a load. The author suggests that the 
determination of the changes in volume and 
porosity before and after burning the samples at 
1400° 0. is quicker, simpler, and less costly (for a 
large number of samples) than the load test. For 
most purposes the volume may be measured suffi- 
ciently accurately by deducting the suspended 
weight from the wet weight of the sample, no 
voluminomctcr being required. The changes in 
porosity and volume after heating to various tem- 
IHjratures afford a means of determining the uni- 
formity or otherwise in the quality of bricks, and 
of ascertaining the causes of failure, such as under- 
burning or excessive shrinkage.— A. B. S 


Silica refractories. D. W. Ross. J. Amer. Ceram. 

Soc., 1918, 1, 47^-501. 

The most suitable quartzites for silica bricks arc 
those which in thin sections under the microscope 
jshow the interstitial impurities as sharply defined 
lines between the Interlocking grains of silica. 
Those which show cloudy areas bel ween the grains 
are less suitable for silica bricks. Sandstones 
which, when crushed, break down to individual 
sand grains yield an excess of grains of certain 
sizes. Mod(‘rately metanjorphosed material when 
crushed follows the theoretical curve for minimum 
pore space (Taylor and Thompson, “ Concrete, 
Plain and Reinforced,” p. 775), and the breaking 
of the grains is chi(*fly througli th(‘ interstitial 
material. In highly metamorphosed quartzites the 
breaking is chletly tli rough tlie grains, but some 
grains break away from tlie Interstitial material. 
In the screened material from several well 
known American silica brick works, most of 
the original rounded grains which broke free from 
the interstitial material pa.ssed through a No. 30 
sieve (0*503 mm.), th(‘ greater part Indng retained 
on a No. 40 sieve (0-.381 mm.) and No. GO sieve 
(0-221 mm.). The quartzites which when crushed 
break by fracture through the interstitial material 
or by the grains breaking away therefrom, proiluce 
more porous bricks than those in which the silica 
grains themselves an' broken. In some cases, 
ground material should be sifted into three sizes, 
which are afterwards mixed in tlie desired propor- 
tions in a concrete mixer. By this means, the 
percentage of material of each grade is kept 
constant. The porosity of the finished brick 
depends on that of the unburned material. The 
conversion of quartz into crlstoballte progresses 
from the surface und along cracks towards the 
interior, and is the most rapid in quartzites having 
the greatest surface areas, hut above 1400° 0. the 
transformation is so raT)id that this effect is 
scarcely noticeable*. Bricks which contain a large 
iiercentage of untransformed quartz, c.f/., those 
produeed by heating to 1.500° C. in one day, are 
friable and porous (” punky ”), but by maintaining 
the kiln at 1250° C.— 1,3.50° C. until a large propor- 
tion of the quartz has been converted Into cristo- 
balite or tridymlte and then finishing the burning 
at a higher temperature (14 days’ heating in all), 
a strong brick is formed. Such a treatment should 
produce non-poroua bricks of low specific gravity. 
The specific gravity of silica bricks readily shows 
the degree of conversion of the quartz and a com- 
parison of the sp. gr.-temporature curves shows 
clearly the manner In which the lime present 
increases the amount of transformation pnxluced 
by a given heat- treatment. Increasing the lime to 
above 2% also increases the rate of transformation. 
Sodium chloride has a similar effect, but clay, 
alumina, and iron oxide hare little effect. The 
strength of moderately burned or underbumed silica 
bricks— when cooled— depends largely on the glassy 


bond formed by the action oi the basic fluxes on the 
silica, and on the porosity of the raw material. 
Well-burned bricks have their strength Increased 
by interlocking crystals of forms of silica of low 
specific gravity. The silica content should not he* 
less than 94% ; the alkalis should not exceed 0-5%. 
Iron oxide up to 1-6% does not appear to affect 
the refractoriness of the bricks. The limit for lime 
is usually said to be 2%, hut larger amounts do* 
not greatly lower the softening temi>erature. When 
ground and made into “ cones ” the softening 
point of the silica should not be less than that 
of cone 31 (1G90° 0.). The porosity of first-class 
American silica bricks is seldom below 23%, but a 
lower porosity may be desirable. When heated at 
1500° C. under a load of 25 lb. per sq. in. a silica 
brick should not expand or contract linearly more 
than 1%.— A. B. S. 


Magnesia; Sintering of . J. B. Ferguson. 

J. Amer. Ceram. Soc., 1918, 1, 439—440. 

Pure, silky calcined magnesia which had been 
used as insulating material between the twa 
heaters in a small electric resistance furnace of 
Ihe cascade tyixj was found to have formed a 
dense cake around the inner heater after the 
furnace had been maintained at 1G00°— 1720° C. 
for some hours. Under the microscope, the cake 
appeared to consist of perlclase (crystalline mag- 
nesia) with less than li% of forsterite ( 2 Mg 0 ,Si 02 ) 
and no binder. The manufacture of magnesia 
ware without a binder therefore apix*ars feasible 
if the product Is fired at 1000°— 1700® C.— A. B. S. 


[Ceramic] ovens and kilns with high thermal 
efficienev. A. Bigot. Ceram. Soc., Jan. 9, 1919. 
[Advance proof.] 

The flue of a Perrot laboratory cniclhlo furnace, 
50 cm. X 81 cm. internal capacity, heated by 
several Bunsen burners, was built of refractory 
materials and surrounded by a pii)e also of refrac- 
tory material. Air drawn through the intervening 
space was used as a source of secondary air to the 
furnace. By this means, using 10 cb. m. of 
illuininating gas of inferior quality per hr., at a 
pressure of 40 mm., a temperature of 1750° C. was 
reached in 51 hours. A small tunnel kiln 15 m. 
long has been erected in Paris, in w^hich the “ car ” 
consists of one or more slabs of i-efractory material 
running on a series of balls, made of the same 
material, in a grooved track. The kiln is heated 
by Illuminating gas of 8000 calories per kilo, by 
means of Bunsen burners, and by air passed through 
the cooling goods in the customary manner. This 
kiln at 1250° C. utilises 78% and at 1450® C. 
70% of the available heat in the gas, and 
if lengthened sufficiently it would probably 
utilise 85%. It has been employed suc- 
cessfully for burning stoneware and clay products 
at 1250° C. with a fuel consumption of 50 kilos. i)er 
ton of fired products, for burning porcelain insu- 
lators at 1350° C. with a fuel consumption of 
G1 kilos. i)er ton, for i)oreclain insulators, cements, 
bauxite products, corindite, and chromite at 
1450° C. with a fuel consumption of 75 kilos, per 
ton, for magnesia products at 1630° C. with a 
fuel consumption of 105 kilos, per ton, and 
for silica bricks at the same temperature 
with 130 kilos, of fuel per ton. The total period 
of burning from the setting to drawing does not 
exceed 6 hours. The output is 16—25 tons of 
material per 24 hours. Narrow tunnels are essen- 
tial in order to make use of the radiant heat; for 
large outputs a series of tunnels should be used. 
The tnime] is -completely surrounded by a poroua 
Jnsulating material. The tunnels may bo fired 
direct, i,e. with the products of combustion distrl- 
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bnted among the goods, or ma^ed so as to protect 
the goods from contact with flame. Snch kilns 
are suggested for reheating metals, enamelling, 
annealing glass, burning earthenware and other 
ceramic products, refractory bricks, crucibles, and 
chvnnical products.—A. B. S. 


[Pottery] colours produced hy the use of soluble 
metallic salts. P. G. Larkin. J. Amer. Ceram. 
Soc., 1918, 1, 42^^-435. 

The use of soluble colours greatly facilitates the 
production of polychrome effects in terra-cotta 
manufacture and saves labour. The ware Is 
sprayed with a glaze or slip to be used as a base 
and the soluble salt solution Is then applied by 
hand painting. The colours were produced by 
dissolving a suitable metallic salt (ferric nitrate, 
cobalt chloride, uranium nitrate, manganese 
nitrate, chromium nitrate with zinc chloride, 
nickel nitrate, copper nitrate, tin chloride, or zinc 
chloride) in a mixture of 3 vols. of water and 1 vol. 
of glycerin and mixing 100 c.c. of the solution with 
10 c.c. of wood alcohol. In each case a 50% solu- 
tion of the salt was used, with the exception of 
the chromium nitrate, of which only a 25% solution 
was used and 2% of zinc chloride was added to 
produce a salmon colour. Compound colours were 
prepared by mixing two or more of the solutions 
together. For greens, a mixture of two or more' of 
the following was used .-—ferric nitrate, cob.nlt 
chloride, uranium nitrate, nickel nitnite, copi)er 
nitrate, and manganese nitrate. For blues, cobalt 
chloride w-as mix(^ with iron nitrate, nickel nitrate, 
or manganese nitrate. Browns were made by 
blending two or more of the following solutions:— 
manganese nitrate, ferric nitrate, nickel nitrate, 
chromium nitrate, and uranium nitrate. Greys 
were obtained by blending cobalt chloride and a 
brown solution. Yellows and orange were made 
by blending three or more of the following solu- 
tions uranium nitrate, manganese nitrate, 
chromium nitrate, ferric nitrate. A little aniline 
dye was added to the solutions in order that the 
painted area might be recognised more easily. 
The addition of a lead frit to a standard finish 
engobe— making due allowance in the latter to pre- 
vent it becoming glossy— greatly Improves the 
colours produwd by soluble salts.— A. B. S. 


Cast iron enamels; Antimony oxide as an opacifier 

in . j. Shaw. J. Amer. Ceram. Soc., 

1918, 1, 502—513. 

Antimony oxide has the same opacifying power 
as tin oxide and is much cheaper. Only the purest 
oxide should be used. The best colour was found 
in the enamels with the highest silica; it may be 
controlled by the addition of ferric oxide, man- 
ganese dioxide, and lead oxide. The most 
brilliant of the enamels made were those highest 
in silica and lowest in cryolite. Enamels contain- 
ing neither lime nor cryolite are liable to froth 
when melting and no enamel of the types examined 
can Ixi made In the absence of lime, lead, or 
cryolite, though not more than 3% of cryolite 
should be used. Part of the lime should be 
present as fluorspar, but not more than 5% of 
this should be used. The fusibility of these 
enamels Is similar to that of the ordinary tin 
enamels, and the opacity is quite as good when 
the tin oxide is replaced by an equal weight of 
antimony ox|<Je. The batch should be melted 
under exclusively oxidising conditions. Special 
attention should be paid to piroportlnn^ the raw 
materials; e^ent mixing, and proper meittng. 

thA, b. s. 


Enamels Action of acetic acid solutions of different 

strengths on a sheet steel . L. J. Frost. 

J. Amer. Ceram. Soc., 1918, 1, 422—428. 

EquAn volumes of solutions containing from 1 to 
100% of technically pure acetic acid were evapor- 
ated to dryness in small weighed dishes, coated 
Internally with an alkaline borosllicate enamel of 
the composition (0-885 Na^O, 0-085 K^O, 0-015 CaO, 
0-015 MnO), 0-263 AI^O, (2-291 SiO,, 0-452 B,0„ 
0-701 Fj). The dishes were then washed and 
scoured with a soft abrasive so as to remove any 
loose material, dided on a hot plate, cooled, and 
re-weighed. The results sliow^ a considerable 
variation In the action of the acid, the greatest 
effect (0 0223 grm. loss) being obtained with a 24% 
solution. With the 4% solution ordinarily uaed 
for testing cooking utensils, tbe loss was 0-014 grm. 

—A. B. S. 

Pafents. 

Acid pots; Composition for the manufacture or 

lining of or such like vessels. C. F. Curtis, 

Pontardawe. Eng. Pat. 121,855, 19.2.18. (Appl. 
2004/18.) 

The pots are made of or lined with a composition 
the chief Ingredient of which is a waste residue 
from furnaces in which pyrites has been burned, 
obtained In tbe form of a fine red powder. The 
following composition Is suggested .-—Sawdust 
.30%, Portland cement .30%, whiting 10%, waste 
residue 30%. Tbe materials are mixed together 
and moistened. The mixture may be applied with 
a trowel to existing pots or moulded Into any 
desired .shape. Tbe composition is al.so useful for 
tlie manufacture of electric fuse-boxes for use In 
coal mines.— A. B. S. 


Furnaces and firebricks therefor. U.S. Pat. 
1,285,244. Sec I. 


X — METALS ; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

Cast iron; Melting and frve;.ing temperatures of 
the eutectic in iron-varhun alloys and the forma- 
tion of grey . K. Kuer. Z. angew. Chem., 

1918, 31, 242—244. 

Bv m(*ans of autographic lieatiiig and cooling curves 
taken during tbe reiK^ated melting and freezing of a 
white east iron— preferably with about 2i% carbon- 
direct proof has been obtained of the existence of 
two distinct eutectic arrests. The higher one which 
occurs at about 1153° C. Is the austenite-graphite 
eutectic, and the lower one, at 1144° 0., the 
austenite-cemeutite eutectic. Both arrests have 
been observed In tbe same curve and a gradual 
transformation from the upiwjr to tbe lower hori- 
zontal, i.e. from while to grey iron, produced by 
repented re-beatings. Proof is thus adduced that 
graphite in grey pig iron can separate out directly 
from the liquid ])hase and need not necessarily 
be the result of the decomposition of pre-existing 
cementlte.— F. G. Th. 


Aluminium alloys; Analysis of . A. Travers. 

Chlmle et Ind., 1918, 1, 708—711. 

Two grms. of the alloy is heated with sodium 
hydroxide solution containing a small quauilty of 
sodium carbonate; aluminium and zinc dissolve, 
whilst iron, copper, nickel, cobalt, calciton, mag- 
nesium, and the greater part of the 'manganese 
remain insoluble as hydroxides. -The latter are 
separated by flltration and washed with dilute 
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alkali solution. The zinc in the filtrate is precipi- 
tated with sodium sulphide, the zinc sulphide is col- 
lected, dissolved in hydrochloric acid, and treated 
with an excess of ammonium chloride and ammonia 
to precipitate i*eraainlng traces of aluminium. The 
ammoiilacal zinc solution Is then neutralised and 
the zinc preciplluted at C. by the addition of 
an excess of ammonium sodium phosphate, 
NH^NallPO^; the precipitate is collected, washed, 
and titrated with A/5 sulphuric acid, using methyl 
orange as indicator. Aluminium is determined In 
the filtrate from the zinc snlidiide precipitate by 
Stock’s method ((’omptes rend., 1000, 130, 175; this 
J., 1000, 270). The i)recipitale consisting of th(‘ 
hydroxides of the (^ther metals contained in the 
alloy is dissolved in nitiic acid, the solution boiled 
with the addition of ammonium i)ersulphate, then 
rendered ammoniacal, tlu' precipitate collected, 
dissolved In hydrochloric acid, the solution boiled, 
and the iron determined by titration with titanium 
trichloride solution. MangMn{\se and co]>per are 
determined in separate portions of the alloy, the 
former by the p(‘rsul|)hate nadliod and the latter 
lodometrically. Co])alt and nick(d. if pn'sent, are 
separated as sidphides befon* the manganese is 
determined; cobalt is determined by precipitation 
with nit roso-/l-naphthol. Magnesium is prcclid- 
tated as ammonium magnesium phosphate in the 
filtrate from th(' iron and nruiganese imecipitate, 
and the phosphate is then titrated.-— W, P. S. 


Arsenic; Dctcrinination of in ferro-moJuh 

dennm ami other allot/s. O Binder. Chem - 
Zeit., 1018, 42, CIO. 

Foil the rapid estimation of arsenic in finn’o- 
molybdonum, etc., the alloy is decomimsed with 
nitric acid (sj>. gr. 1-2) in a long- necked Kjeldahl 
fia.sk, and the solution heated over a fre(* flame 
with sulifliuric acid until acid fumes cease to 
aj)pear. .The clear solution is then diluted with 
water, mixed with strong hydrochloric acid con- 
taining a ferrous salt, and the arsenlous <*hloride 
distilled directly from the Kjeldahl flask.— C. A. M. 

Ovens and Idlns. Bigot. *SVe VI 11. 

Patents. 

Titaniferous mm material; f^mvlUmj - - -. Indus- 
trle-en Mijnbouw-Mij : “ Titan,” The Hague, 
Holland. Bug. Pat. 114,800, 15.3.18. (Apj)!. 

4033/18.) Int. Conv., 15.3.17. 

A POimoN of the inllmately mixed charg(‘ of ore, 
fiux, and I'educlng agent is smelted in an electric 
furnace either in the briquetted or unbrlquetted 
state, whilst another j)ortion Is reduced in a shaft 
furnace, this latter charge being exclusively in the 
■form of briquettes. The shaft furnace is heated 
either partially or completely by the combustible 
gases generated In the electric furnac(‘. Calcium 
fluoride may be incorporated in the charge in the 
proiX)rtlon of \—2% of the total w'eight.— 0. A. K. 

Iron and steel surfaces: Protection of . The 

Parkinson Stove Co., Ltd., and J. A. Thomi)son, 
Birmingham. Eng. Pat. 121,781, 24.12.17. (Appl. 
19,057/17.) 

For the production of a coating of magnetic oxide 
on Iron or stt^l, the metal is heated In a gas 
furnace to 850^—925° 0., a reducing atmosphere 
t)elng maintained. Steam is then admitted to the 
furnace chamber through a number of pipes passing 
through the arch, and connected to a self-contained 
gas-heated steam generator by means of a hori- 
Tzontal main. The furnace is heated by means of 


atmospheric burners, the gas burning in a longi- 
tudinal combustion chamber in the presence of 
secondary air.-— 0. A. K. 


Sfee/ from scrap; Production of . W. G. 

Armstrong, Whitworlh, and Co., Ltd., F. B. 
Trevelyan, and W. C. llowden, Newcasile-ou- 
Tyne. Eng. Pat. 121,785, 29.12.17. (Appl. 

10,220/17.) 

In the process of melting steel scrap, briquettes 
of carbon, pressed into a dense mass with i)ltch or 
other similar material, are first charged into the 
furnace. As the metal mells carbon is absorbed 
and ” burning ” of the metal is prevented. 

-C. A. K. 


Reducing metallic compounds; Process of 

[until simultaneous production of eganide]. Hi 
Foersterling, P(‘rlh Amboy, N.J. U.S. Pat. 
1.283,71(;, 5.11.18. Appl., 30.12.12. Renewed 

28.3.18. 

Metallic oxides are reduced by a vaporised mclal, 
cj/., sodium, in the pre.seiice of carbonaceous and 
nitrogeneous matter. The reaction is carried out 
at a temperature suitable for the formation of the 
cyanide of th(‘ vaporised metal, and the reduction 
process is renden'd substantially sidf-sustainiug by 
the heat liberated in the formation of the cyanide. 

-0. A. K. 

Metallic composition [allog]. (1. Kline, Moline, 
111. U.S. Pat. 1,285,281, 19.11 18. Apid , 10.3.17. 

An alloy of 80 parts of copper and 20 i)arts of lead, 
and containing not more than 2% of phosphorus. 

~C. A. K. 


Electroplating apparatus, L. Potthoff, Flushing, 
N.Y. U.iS. Pat. 1,285,809, 19.11.18. Appl., 31.1 .10. 

A KOTAUY, i)erforated, tumbk'i* barrel, of non-con- 
ducting ami noii-absoilumt material, is mounted on 
a driving shaft at one end, and an ” angularly 
adju.stable ” shaft passes through the other end, 
and is sup]>orled in a bearing on the inside of the 
driving (‘iid of the barrel. Adjustable cathode 
arms, of a material non-adh(‘r('nl to the metal to 
be dei)osiled, are supported on tin* adjustable 
shaft, and means are provided for holding the arms 
.stationary or permitting them to rotate with the 
barrel. The articles to j)e plated are susi)ended in 
contact with the cathode arms, and an anode 
immiber is supported outside the bari’Cl.^B. N. 


Lead; Method of refining . P. Werner, Phila- 

deli)hia. Pa., Assignor to R. Spicer, Willmar, 
Minn. IJ.S. Pat. 1,285,511, 19.11.18. Appl., 3.1.17. 
A BATH of molten l(‘ad is subjected to the action 
of the products of destructive dlsl illation of a 
resinous substance, c.g., by introducing amber into 
the molten metal. A layer of material is main- 
tained on the surface of the bath to prevent oxida- 
tion of the surface metal.— G. A. K. 


[7jinc] retort charging machines. W. J. Mellersh- 
Jackson, I.(Ondon. From Edgar Zinc Co., 
St. I^uis, Mo., U.S.A. Eng. Pat. 112,119, 4.6.18. 
(Appl. 9233/18.) 

Sintering ores; Methods and apparatus for . 

J. Gayley, New York. Eng. Pat. 115,023, 14.3.18. 
(Appl. 4645/18.) Int. Conv., 30.8.17. 

See U.S. Pat. 1,247,061 of 1917; thii J., 1918, 62 a. 
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Ores and solid salts; Treatment of ly electro- 

chemical reduction. A. A. M. Hanriot, Paris. 
U.S. Pat. 1,285,690, 26.11.18. Appl,, 18.5.14. 

See Fr. Pat. 469,516 of 1913; this J.. 1915, 36. 


Annealing metal wire by electricity. H. Alexander, 
W. T. Vint, and A. Imbery, Leeds. U.S. Pat. 
1,285,887, 26.11.18. Appl., 6.0.18. 

See Eng. Pat. 117,822 of 1917; this J., 1918, 589 a. 


Case-hardening compound. L. G. Munn, Stoiirport. 
U.S. Pat. 1,286,061, 26.11.18. Appl., 12.2.17. 

See Eng. Pat. 102,205 of 1916; this J., 1917, 38. 


Extracting ammonia from gases. Eng. Pat. 
121,754. VII. 


XI.— ELECTRO-CHEMISTRY. 

Electrolytic production of alkali and chlorine. 
Yamazaki. See VII. 


Elcctro-titrimetric analyses. Freak. See XltliL 


P.\TENTH. 

Battery; Electric . 11. F. French and K. 0. 

Bonner, Fremont, Ohio, Assignors to National 
Carbon Co., Inc. U.S. I’at. 1,285,051, 19.11.18. 
Appl., (J.O.IO, 

The battery comprises a ziiu! electrode, and an 
electrolyte consisting of aiiinionium hydroxide and 
an alkali hydroxide. — B. N. 


Electrolytic apparatus employing filmed electrodes. 
H. D. Mershon and .1. S. Iliddile, New York. 
U.S. Pat. 1,285,305, 19.11.18. Appl., 14.12.10. Be- 
newed 18.5.18. 

Film-coated alnmiiiium electrodes (see Fr. Pat. 
423,598; this J., 1911, 032) are wholly siibmiTged 
in the electrolyte, with similar film-coaled 
aluminium connecting devices attached to alter- 
nate electrodes, and extending outside the electro- 
lyte for connection to an external circuit. A 
supporting frame for the electrodes is provided with 
uon-couducting si)acing members ixdweeu the elec- 
trodes, parallel to the fiow of current through the 
electrolyte, and with supporting members below 
the electrodes, these memlHirs being provided with 
spacing and supporting devices having ta{x»red ends 
engaging the electrodes at parts of small area. 

— B. N. 


Electrode-holders for electric furnaces [; Water- 

cooled ]. c. W. Kayser and J. E. Robinson, 

Sheffl(dd. Eng. Pat. 122,034, 12.1.18. (Appl. 
729/18.) 


Insulating mass especially for electric use. J. 
Andersen, Lillehammer, Norway. U.S. Pat. 
1,285,889, 26.11.18. Appl., 1.6.16. 

See Eng. Pat. 101,067 of 1916; this J., 1916, 971. 


Electrical treatment of gases. Eng. Pat. 120,573. 
Sec 1. 


Carbonising coal, eto, Bng. Pat. 121»854. See Hb. 
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Shark and ray liver oils. M. Tsujimoto. Kfigyo- 
Kwagaku-Zasshl (.T. Chem. Ind., Tokyo), 1918, 
21, 1016—1042. 

The oil from the liver of the shark, Imorl-zaine 
(Pristiurus pilosus, Garman), had the highest iodine 
value of the liver oils of the 13 siHicies of Japanese 
sharks oxamlped. It had the following charac- 
ters :—Sp. gr. at 1574° C., 0-8664; acid value, 0-32; 
sapoiilf. value, 28-2; iodine value (Wijs), 309 0; 
refr. index (20° 0.),. 1-4912; iinsaponifiable matter,' 
85 5% ; insoluble bromkh'S of fatty acids, 7-0% ; and 
squaleno, about 7t>%. The other shark-liver oils 
had iodine values ranging from 91-3 to 236-0. The 
oils of low sp. gr. (below 0 9 at 15°/4° 0.) invari- 
ably contained tlie hydrocarbon .sqiialene. Both 
the liver and egg oils of the sharks known as the 
frill shark, Chlaniydoselachus anguineus, Garman, 
and kinbel-zauK', Ijepidorhinus kinbei, Tanaka (a 
new six^cies), also contained s(iiialcne. It was not 
present in the liver oils of the five species of 
.7ai)anese rays examined, nor in the liver oil of an 
elephant li.sh, Ohimara mitsukurii, Dean. 

-C. A. M. 

Kaolin and alumina soaps; Determination of fatty 
acids in — . E. Alpers. Z. offentl. Chem., 1918, 
24, 247—250. 

Owing to the absorptive capacity of alumina for 
oils and soaps th(‘ determination of fatty acids in 
soaps containing kaolin and alumliia Is liable to 
give low results. Thus in the case of a commonly 
used imdliod In which the soap is boiled witli alka- 
liiKi alcolioj, and (he residue wa.sli(‘d with alcohol 
and tlien extracted for .s(‘V(‘ral hours in a kSoxhlet 
apparatus witli tlu‘ same solvent, it was found that 
the alumiiia residue still contained soap after 
25 hours’ extraction. Ac(*urate results arc given 
]>y the following modilication of Thieme’s method 
(Seifeiis.-Zeit., 191<>, 859) Five grins, of the soap 
is iK'ated on the waUu* i)ani with sufficient water 

10 dissolve the actual soap, and the solution treated 
with .sufficUmt acid to redden litmus paper. It la 
then mixed with sodium sulifiiate and evaporated 
to dryness, and the iH'sidiK' ground witli sand in n 
mortar, and extracted for 12 hours with other. The 
ethen'al extract is ovai)orat(‘d. and the residue of 
fatty aci<ls dried for half-an-hour In the water- 
oven, and weiglied. The metliod requires modifica- 
tion In tile presence of the fatty acids of coconut 
or p.alm-kernel oils, which must be weighed in the 
form of th(‘ir potassium soaps.— 0. A. M. 

Wax of shuei flowcis. Tsuchihashi and Tasakt. 
See XX. 

Patents. 

Fatty materials; Process of hydrogenating . 

Hydrogenating unsaturated bodies. C. Ellis, 
Montclair, N.J. U.S. Pats, (a) 1,285,959 and 
(B) 1,285,960, 26.11.18. Appl., 21.10.15 and 

24.3.16. 

(a) Liquid fatty oils containing unsaturated bodies 
are hydrogeuised by atomising a mixture of the 

011 together with a fatty acid soap of a metal 
having catalytic proixrtles, e.g. nickel, with 
hydrogen at a temiH^rature at which the catalyst 
Is active, i.e. reduced to the colloidal metallic con- 
dition. The unabsorbed hydrogen is separated 
from the hydrogenated oil product and the liquid 
fatty oil material again atomised with the un- 
absorbed hydrogen, (ii) An improvement in the 
process of hydrogenating unsaturated organic 
materials in the presence of a colloidal catalyst is 
effected by employing hydrogen freed from oxygen 
and clilorlne.— -A. de W. 
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Soap and process of ffiakinff the same. J. W. Bod- 
man, Western Springs, 111. U.S. Pat. 1,285,004, 
19.11.18. Appl., 17.1.10. 

The comi>ound consists of a non-liqnid homogeneous 
mixture of an alcoholic soap mass and a hydro- 
carbon grease solvent, the proi)ortlon of the alcohol 
being less and that of the hydrocarbon more than 
20% of the weight of the mixture.— W. P. S. 

OMised products from fatty acids. Eng. Pat. 
121,237. See XIII. 

Treating fatty acids. Eng. Pat. 121,992. See XIII. 
Linseed oil suhstitutc. Eng. Pat. 122,015. Sec XIII. 
Edible oils. Eng. Pat. 121,711. See XIXa. 


Xm.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 


Luminescence ; Phenomena of — — , more especially 
those connected with radioactive luminous 
paints. Bahr. J. Gasbeleucht., 1918, 61, 004 — 007, 
014—010. 


The phenomena of photolnminesccnce are briefly 
reviewed and the theory of the subject based on 
the work of licnard ami Klatt is given. According 
to the theory, the pliotolumine.swnce of alkaline- 
earth sulphidVs results from their crystalline struc- 
ture and the presence of small quantities of im- 
purities such as bismuth, lead, and copiMu*; with 
increas ot atomic weight and of dielectric con- 
stant, the radiation emitted moves towards tlie 
region of longer wave lengths in the spectrum. The 
phenomena of radioactivity arc briefly reviewed 
and the nomenclature employed in evaluation of 
radioactive substances sclent i flea lly and In com- 
merce is explained. Self-luminous paints are pro- 
duced by admixture of radioactive matter with zinc 
blende. The binding material usually employed 
consists of pure nitroccdlulosc lacquer. The inten- 
sity of the emitted light in the case of feebly 
luminous paints is proportional to the amount of 
o-radlatlon furnished by the radioactive substance 
per unit weight of the paint. The luminosity how- 
ever reaches a limiting value as the concentration 
of radioactive substance is increastnl. The laws 
determining tlie efficiency of any definite mixture 
of zinc blende and radioactive matter are obscure. 
The life of such luminous paint is determined by 
the alteration of the blende, and not by the decay 
of the radioactive matter iiu'oriwated. There is 


no appreciable cluunlcal alteration produced in the 
blende. For any given ])owdered zinc blende, there 
Is a definite thickness of lay(‘r with which the 
maximum luminous effect is .seciin'd, and this best 
thickness is determined by th(‘ size of tin* crystal 
particles constituting tlie powder. The luminosity 
ot a paint containing 1 mgrm. of radiotiiorlum per 
grm. of blende, corresponds to that of white paj>er 
illuminated by light of Intensity 0-7 lux. The 
radioactive content of the commoner paints varies 
1)etween 0*01 mgrm. and 0*1 mgrm. of radiothorium 
per grm. Applications of luminous paints are dis- 
cussed. Bloch has used a luminous paint as a com- 
parison standard In photometry, measuring thereby 
lights varying in intensity between 1000 and 01 lux. 

— J. S. G. T. 


Patents. 

Varnish coating, dope, or lacquer; Manufacture of 
a plastic or solid material applicable also as a 

. S. J. Peachey, Stockport. Eng. Pat. 

121,091, 11.12.17. (Appl. 11,207/18.) 

In the manufacture of a plastic or solid mate^l 
from rubber as descrlb^ In Eng. Pat. 1894 of 1915 


(this J., 1916, 479) the following solvents may be 
employed as alternatives to chloroform hnd carbon 
tetrachloride: alkyl, alkylene, alkenyl or aryl 
halides, such as trichloroethylene and tetrachloro- 
ethane.— E. W. L. 


Varnish, lacquer, coating, or dope; Plastic or solid 

material, applicable also as a , S. J. Peachey, 

Stockport. Eng. Pat. 121,194, 11.12.17. (Appl. 
18,342/17.) Addition to Eng. Pat. 1894, 6.2.15 
(this J., 1916, 479). 

In place of the chlorine used in the process de- 
scribed in the prior patent for the conversion of 
rubber into a plastic substance, sulphuryl chloride, 
or a mixture or succession of the two halogens, 
bioinine and chlorine, may be used; and in place 
of the rnbhin* balata or gutta-percha may be used. 

~B. W. L. 

Fatty acids or their metallic salts; Treatment of 

and ?nanufacture of oxidised products there^ 

from. A. A. Lockwood and M. R. A. Samuel, 
London. Eng. Pat. 121,237, 14.3.18. (Appl. 
4523/18.) 

Fatty acids or their metallic salts, particularly 
those of linseed oil, are caused to react or combine 
with, a borate; the fatty acids can then be oxi- 
dised with or without driers. For example, a 
mixture of the fatly acids with an equal weight 
of 10% borax solution is agitated and oxidis<^“d by 
a current of air and slowly heated to about 60° C. 
until suitable drying proiK^rtles are acquired. Any 
of the usual substances employed in the manufac- 
ture of palnt--sueh as litharge and metallic salts— 
may be added. Pal(‘ products may Ik' obtained by 
treatment with calcium borate in tlie cold. 

-E. W. L. 


Fatty acids; Treatment of for use as oil 

mcdiH7ns for paint and other purposes. A. P. 

Bevan, Liveriiool. Eng. Pat. 321,992, 11.12.17. 

(Appl. 18,335/17.) 

Fatty acids obtained by di'glycerinatlon of oils are 
treated, and in the ease of IIiisimmI or analogous 
oils are rendered suitable as linseed oil substitutes 
for paint grinding and mixing or varnish manufac- 
ture, by reacting on them with calcium hydroxide 
or similar neutralising alkaline medium to such a 
degree as to Inhibit solidification on mixing with 
pigments. A clear product is obtain(*d by allowing 
the stearic acid and calcium stearate to separate 
by gravity or other means. For example, 
linseed oil fatty acids are heated to 160° — 180° F. 
(71o_j^2° C.) and milk of lime in the proportion of 
4%—7% by weight of dry Gu(OH), on the fatty 
acids Is added. The temperature is raised to 
220°— 2.30° F. (101*5° — 110° O.) to drive off the 
w’ater, the mixture being agitated meanwhile. The 
product is tlien allowed to stand at 70° F. (21° C.), 
with or without addition of 15%— 20% of iMirolenm 
spirit, until clear, to sex>arale slearic acid and 
calcium stearate. Addition of 3% by weight of 
cobalt reslnate or other drier will produce a good 
drying oil. — A. de W. 


Linoleum and the like; Manufacture of . A. B. 

Craven, Selby, and The Yorkshire Dyeware and 
Chemical Co., Ltd., Tweeds. Eng. Pat. 121,777, 
20.12.17. (Appl. 18,891/17.) 

The resilient, tncky, and adhesive residue from 
the distillation, preferably in vacuo or inert gas, of 
fatty acids from drying or serai-drying oils (except 
tung oil) or their glycerides, or waste products 
from their refining, is employed as a Unoteum 
“cement “ for admixture with cork dust, etc., for 
the manufacture of linoleum. Waste pfoducta frota 
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^ii« itoay l»e Mtl^lcoeed to a prelliaiiiary bleaditeg 
DfOceBi, whlM fatty acida or their flycerldes may 
be ttilckened by heating previous to distillation. 
‘The waste prodncts should be free from products 
<lerlv^ from non-drying oils for use in the process 
-described.— A. de W. 


Linseed oil substitutes for paints, varnishes, lino- 
leum and the like; Manufacture of . O. 

Wilkins and Co., Ltd., and W. A. Allsebrook, 
Derby. Lng. Pat. 122,015, 0.1.18. (Appl. 505/18.) 

Linseed oil substitutes suitable for the manufac- 
ture of paints, waterproofing compositions, lino- 
leum, etc., are obtained by treating linseed oil fatty 
acids or products containing a proportion of the 
same with finely divided metals, e.g. iron, until 
partial saturation has taken place. Solution of the 
metal may conveniently be effected in the case 
of iron by allowing linseed oil fatty acids to perco- 
late through a layer of iron filings in i.he presence 
of air, an iron content of 2—4% yielding a product 
liquid at ordinary temperatures and suitable as a 
paint medium, etc. A product containing 10% of 
iron is a solid elastic substance suitable for use in 
linoleum manufacturc.~A. de W. 


Varnish; Process for hardening . 0. A. Cutler, 

Buffalo, N.Y. U.S. Pat. 1,288,085, 5.11.18. Appl., 
28.5.12. 

The film of varnish on varnished articles Is har- 
dened by placing the latter in a closed chamber 
having at one side a permeable wall, the air within 
the chamber being heated at the side opposite to 
the i)ermeablo wail. The heated air which rises 
is cooled by contact with the wall of the chamber, 
and a portion is forced ih rough the permeable wall 
near the top of the chamlK'r, whilst at the same 
time external air is drawn through the lower por- 
tion of the permeable wall, thereby regulating the 
quality ” of the air wltliin the chamber. 

—A. de W. 


Impregnating process, R. W. R. Moore, Wilkins- 
burg. Pa., Assignor to Westlnghouse Electric and 
Manufacturing Co. U.S. Pat. 1,280,057, 20.11.18. 
Appl., 10.2.14. 

Porous material is moistened with a liquid of rela- 
tively low boiling-point, e.g. water, and is then 
treated under pressure with an Impregnating liquid 
of higher boiling-point and immiscible with the 
moistening liquid, e.g. a melted waxy substance. 
The pressure at the time of treatment with the 
impregnating liquid is such that the moistening 
liquid cannot boil although at a temperature above 
its normal boiling-point. The temperature is then 
raised to the boiling-point of the moistening liquid 
at the working pressure and maintained until 
bubbling ceases.— A. de W. 


Varnishes; Phenolic condensation product . 

n. Wade, London. From Redmanol Chemical 
Products Co., Chicago, 111., U.S. A. Eng. Pat. 
122,027, 10.1.18. (Appl. 004/18.) 

See U.S. Pat. 1,201,015 of 1918; this J., 1918, 43? a. 
(Heferonce la directed, in puniuance of Sect. 7, 
Sub-aect. 4, of tho Patents and De«(lgiis Act, 1907, 
to Bug. Fats. 8497 of 19U and 9291 of 1914; this JT., 
1912, 847; 1915, 502.) 


XIV.-IND1A^RUBBER; GUTTA-PERCHA. 

Rubber; Preparation and vulcanisation of planta- 
tion Para . B. J. Eaton, J. Grantham, and 

F. W. F. Day. Agrlc. Bull., Fed. Malay States, 

1918, No. 27, 398 pages. 

A DESCRIPTION is glveu of the Malaya Experimental 
Testing Laboratory, together with a systematic 
compilation of the investigations wdiich have 
emanated from this source; most of the experi- 
mental results have already been published in full 
or in abstract in this Journal (1913, CGC; 1916, 989; 
1910, 203, 204, 371, 715, 854, 1040, 1104; 1917, 16, 
1110, 1217). The matters brought into considera- 
tion Include the technique of vulcanisation methods, 
the variability of plantation rubber and its depend- 
ance on the conditions of coagulation, special pro- 
cesses for the preparation of raw rubber, and the 
acceleration of the vulcanisation of rubber by 
natural or artificial organic bases.— D. F. T. 

Patents. 

Ebonite^ hakeliie and such-like materials; Process 
for the manufacturing of a product substituting 

. Naaml. Veunoot. Nederlandsche Mnnts- 

ehapplj tot Exploit, van Optimietfabrieken, 
Assignees of S. van Kaap, Amsterdam, Holland. 
Eng. Pat. 118,270, 13.0.18. (Appl. 9740/18.) Int. 
Conv., 14.8.17. 

A suustitute for ebonite, galalith, bakellte, and 
similar compositions is obtained by dissolving raw 
or vulcanise<l rubber wnsto In a drying oil, such as 
llnstvd oil, or in a vulcanisabic oil, such as rape- 
seed oil, lo which paraffin wax, stearin, resin, or 
similar materials have been added, and then Intro- 
ducing finely divided absorbent fillers, e.g,, chalk, 
barytes, Infusorial earth, and clay; after the addi- 
tion of sulphur or otlier vulcanising agent and 
thoroughly mixing, the mass is vulcanised. 

— D. F. T. 

Rubbers; Processes for producing pigmented 

and products obtained thereby. W. J. Mellersh- 
Jackson, London. From India Rubber Co., New 
York. Eng. Pat. 120,824. 2.1.18 (Appl. 147/18.) 

A DRY, finely-divided pigment, e.g. aluminium 
powder, i.s applied to the surface of a sheet of 
unvulcanised rublx'r, ami is emlK'dded in the 
surface by vulcanising tlie rubber in contact with 
a contlning surfact^, siicli as a layer of metal foil, 
which may be reeled into a compact roll with the 
rubber l)efore vulcanisation. A smooth glossy pig- 
mented surface is thus produced.— E. W. L. 


Rubber; Artificial . B. R. Talley, Grlnnell, 

Iowa. U.S. Pat. 1,285,403, 19.11.18. Appl., 12.9.18. 
Two separate mixtunvs, one comprising a vulcanls- 
ahlo vegetable oil and resinous hydrocarbon bodies, 
and the other comprising n similar oil with fillers 
such as camphor and powdi^rcd shale, are blended 
together with the addition of sulphur, the mass 
being tlion vuleanis(‘d by heat and subjected to 
pr(\saure after partial cooling.- D. F. T. 

tyres; Method of treating old to 

produce new material. F. L. Harley, Folsom, Pa. 
U.S. Pat. 1,285,992, 20.11.18. Appl., 30.1.18. 

The rubber covering of old tyres is stripped from 
the fabric which Is then subjected to heat and great 
pressure In order to compress the rubber particles 
with which it is Impregnated ami unite them firmly 
with the fabric. The resultant fabric stock Is cut 
up into pieces, and the waste enttmgs are ground 
up, spread over the pieces, hud prmed to^er 
with them to form a hunt-up W. L, 


iiik Cl. XV.— LEATHER; BONE; HORN; GLUE. 


Rubber; Compounding with powdery sub- 

stances, 'W. C. Knowlton aud H. A. Hoffman, 
Akron, Ohio, Assignors to B. P. Goodrich Co., 
New York. U.S. Pat. 1,28G,024, 2C.U.18. AppL, 
28.8.17. 

Powdery substances such as lampblack are con- 
verted into a granular form by mixing them with 
a concreting and binding liquid— c.<7* water and a 
“ binder drying the paste, and subdividing the 
mass Into grains or lumps, whi<‘h are then incor- 
porated with the pla.stic substance (rubber) in a 
heated mixing mill.— E. W. L. 

Plastic material. Eng'. Pats 121,001 and 121,194. 
8Vc XIII. 


XV.-XEATHER; BONE; HORN; GLUE. 

Paj-exts. 

Leather scrap; Making C(mposiiion from . 

H. E. White, Birmingham. Eng. Pat. 120,802, 
7.12.17. (Apid. 18,17(1/17.) 

Leather waste or scrap is trojited with a relatively 
weak solution of acid, e.g. 10% iiydrochloric acid, 
with or without salts such as magiK'sium sulidiah* 
or common salt, and Is tluai h(‘ated eith(*r alone 
or with iiKdhylated spirit, oliv(‘ oil, or other oil, 
or with gelatin, until it l)ccomos a more or less 
homogeneous mass wliich may be mechanically 
worked into a d(‘slred form by rolling, extruding or 
the like, and then treated with hardening agents 
such as formaldehyde, chromium <*ompounds, tan- 
ning extracts, synthetic or ottier tanning composi- 
tions, or picric acid alone or in conjunction wdth 
oils. Organic or Inorganic fdling materials may 
be added during the treatment,- E. W. L. 

Hides: Process for tannin a or impregnating . 

K. Haring, Assignor to Anliydat-Iieder-Werke 
A.-G., Hersfeld, Germany. U.S. Pat. 1,28.5,144, 
19.11.18. Appl., 1().2.1G. 

Hides arc impregnated with a tilling material, c.g. 
molten asphaltic material, while subjected to 
lediiced ])ressure, and tliey may then he .subj<‘cted 
to a i>ressnr(* greater than atniosT)lKTic. The hides 
may previously dehydrated by treatment with a 
suitable liquid.- 11, W. 

OluG-extracting process. F. .1, qhirncr, Walpole, 
Mass. U.S. Pat. 1,28.5,174. 19.11.18. Appl., 

I. 8.12.17. 

Chrome-taxned lejither or l(‘atlu‘r scrap is dig(‘st(‘d 
with an aqueous alkaline solution ^-ontalning 
0-75 oz. of caustic alkali per 1 lb. of dry leather, 
the mass is boiled until the glue substance is 
liberated, drained, and filtered clear. The glue 
solution, which is .substantially free from chromium 
comi)Ounds, is evaporated to the desired viscosity. 

-D. W. 


XVI.-SOILS5 FERTILISERS. 

Soil acidity as affected by moisture conditions of 
the soil. S. D. Conner. J. Agric. Res., 1918, 16, 
.321--329. 

Different types of acid soils were kept under 
different moisture conditions in pots for a year, at 
the end of which time it was found that the acidity 
varied with the different moisture conditions. 
Soils high In organic matter rtiowed the greatest 
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acidity when kept fully saturated, soils low in 
organic matter when kept half saturated. The 
potassium nitrate extracts of the fully saturated 
soils (U.S. Dept. Agric., Bureau of Chem., Bull. 
107, 1908) contained much larger amounts of ferrous 
iron than those from §olls kej)t at a lower water 
content. In the case of mineral soils the fully 
saturated soils had much greater amounts of soluble 
manganese but less soluble a 1li minium than the 
other soils. The measurable acidity of acid soils 
varies to a large degree under the different con- 
ditions of moisture and aeration, these variations 
being due tb chemical rather than to physical 
changes in the soli. — W. G. 


n ydrogen-ion concentration— soil type- common 
potato scab. L. J. Gillespie and L. A. Hurst. 
Soil Sei., 1918, 6, 219—285. 

The authors find that the results from the eleetro- 
mefric (this .1., 19I(), 2()(i) and colorimetric (see 
Clark and Lubs, J. Bact., 1917, 2, 1, 109, 191; also 
this J., 1915, 122()) methods of determining hydro- 
gen-ion concent rat Ions of soils agree within the 
limits of exi)erimentnl error. It is necessary to 
add 1 or 2 c.c. of water per gram of air-dry soil, 
but this addition of water does not scorn to be a 
serious limitation. Examination of a large unm- 
l>er of soils showed a correlalion l)C(W(‘en liydro- 
g(‘n-ion concentration and occurrencr^ of common 
potato scab. Scabby potatoes wen* I’aroly produced 
on soils having a liycii’<^gen-ion expoiuMit as low as 
.5-2, but wh(‘re the exponents vv(*re biglior tlie soils 
generally did give scabby polatoes. Tire limiting 
zone of hydrogen-ion concentration for the scab 
organism is thus alrout the same for soli as for 
cultuT’o media. Fiii’llier examination of a iiumlrer 
of samples of Caribou and Wasliburii loams con- 
firms the characteristic dilTei’(‘uc(‘ of liydi-ogen-Ion 
coiicruilration of these two types, the former having 
an exponent of about 18 and Ix'ing fr(‘e from scab, 
wbciM'as the latter generally shows larger ox- 
ponenls and gives scabby potatoes. -AV. G. 

Ahnniniu7n : Piesencc of - as a reason for the 
diffeience in the effect of ^o-ealled acid soil on 
barley and n/e. P. Ta llartwrdl and F. R. Pem- 
ber. Soil Sei., 1918, 6, 259—279. 

SEFuruNGs of Irarley and rye an* equally affected 
by a givcui amount of acidity botli in water and 
sand cultures, although rye will grow far more 
satisfactorily on an acid soil titan will barley. 
Partial sterilisation of tlie soil by heal or anti- 
s<‘ptics did not remove this diliereiiee in effect on 
th(' two crops. Various sultstances such as di- 
liydroxyst(‘aric acid, manure extract, and ammon- 
ium snl])liuto, likely to be present in acid soils, 
were found to liave an eqtial effect on Ixtrley and 
ry(‘ in water culture, and the atiueous extract of an 
acid soil afft'cted Itarley and rye tlie same as (lid 
the acid soil Itself. From, a careful (examination 
of the aqueous soil ('xirael, it was shown tliat 
aluininiiim was the element responslltke for the 
different influence on the plants. E(iuivalent 
amounts of aluminium sulpliate and sulphuric acid 
wh(‘n a(ld(Mi to an optimum nutrient solution pro- 
duced about the same depresfjion of the growtli of 
barley, and while a similar depression of the rye 
(Tof> wms obtained with the acid, the aluminium 
suli)hate caused very little depression and scarendy 
affected the rye roots. Further, as the hydrogen- 
ion conc(mtrntion of the nutrient solution contain- 
ing the aluminium 8uU)hnte was only about one- 
fourth of that containing the sulphuric acid it 
was concluded that aluminium exerted a toxic effect 
oh the barley. This active aluminium may lie 
largely removed from the soil solution by the 
application of lime or phosphates, even acid phos- 
phates (superphosphate).— W. G. 
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AUtminintn; Influence of on the germination 

of seeds and the development of plants. 
J. Stoklflsii, J. Sebor, W. Zdobnleky, F. Tymlch, 
V) HorAk, A. Nemec, and J. Cwach. Blochem. 
Z<‘its., 1918, 9i, 137-223. 

A VERY detailed Investigation on the action of 
aluminium, manganese, and iron ions on the ger- 
mination of seeds, and on the growth of seedlings 
when present in the nutrient medium. Generally 
It w’HS found that aluminium and manganese have 
a favourable effect in small amounts, but in larger 
quantities they are toxic. The toxicity of man- 
ganese can to an extent l)e counteracted by alu- 
minium when the latter does not exceed a certain 
quantity. The investigations un growth refer to the 
action on xerophytes (to which ahiminium is very 
toxic), hydrophytes, ami hydrophils (which are rela- 
tively very resistant to aluminium). As regards 
mesophytes a toxic action could be determined In 
the case of iron ions which could be counteracted by 
aluminium. The paiK'r contains a large amount of 
tlieoretical discussion on the mechanism of growth 
and the intensity of physiological action of the 
various ions. (See also J. Chem. Soc., 1919, i, 109.) 

— S. B. S. 

Determining the (Absolute salt content of 

hy means of the freezing-point method. G. J. 

Bouyoucos and M. M. McCool. J. Agile. Res., 
1918, 16, 331—330. 

It is found that at a comparatively higli moisture 
content the influence of the “ niifre*' ” water on the 
concentration of the soil solution Is practically 
negligible. Based on this the following itrocedurc 
has l)een adojited for making a comparative study 
of the absolute siilt content of all kinds of soils. 
15 grms. of the air-dry soil is poured into ti freez- 
ing lube containing 10 c.c of distilled water, and 
the freezing-point is determined in the usual 
mannert From th(‘ depression th(‘ salt content of 
the soil in parts per ndlllon can readily be calcu- 
lated. In the case of light soils it Is h(‘tter to use 
20 grms. of soil to 10 c.c. of wat<‘r and for alkali 
soils t grin, of soil to 5 c.c. of water. — W. G. 

f^oil factors affCAding the toxicity of alkali. F. S. 
Harris and 1). W. Pittman. J. Agric. Res., 1918, 
18, 287-310. 

The authors have made some 12,000 determinations 
of tile effect of sodium salts on the germination and 
growth of wheat, under different conditions. In 
sand cultures the toxicity of tin? alkali is not in- 
fluenced by the size of the particles. I.K)am soils 
are more tolerant of alkali than either sand or clay, 
but in the case of coarse and line loams, th(^ mois- 
ture content is the Important factor in controlling 
their tolerana* as indicated by the iK'haviour of the 
seedling. Organic matter increases the resistance 
of the plant to alkali when the soil Is given sutfl- 
clent moisture, but if the content of organic matter 
is high and the moisture stiipply is low the resistance 
is diminished. As a general rule Increasing the mois- 
ture content of a soil up to the maximum that will 
produce good crops increases resistance to alkali. 
The toxicity of sodium chloride and sodium sul- 
phate seems to depend to some extent on the rela- 
tion between concentration of salt and percentage 
of moisture present, whilst the toxicity of sodium 
carbonate is more largely affected by the presence 
of organic matter, which semns actually to remove 
sodium carbonate from the soil solution in large 
quantities.— W. G. 

Actinomycetes in the soil; Occurrence of . 

S. A. Waksman and R. B. Curtis. Soil Scl., 1918, 
8 , 309—310. 

An examination of 26 soils of North America and 
the Hawaiian Islands ^hows that on the average 
the actinomycetes form 17% of the total flora of 


bacteria and actinomycetes. Heavy soils and 
those rich in undecoraposed organic matter are, as 
a rule, relatively richer in actinomycetes than 
airrespondlng lighter soils or soils iX)or in un- 
decomposed organic matter. In the case of one 
soil, which was acid and covered with water for a 
large part of the year, the percentage of actlno- 
iiiycetes (on the total bacterial flora) fell to as low 
as 3-6. Many species of actinomycetes were isolated 
from the different soils examined.— W. G. 

HoU; Organic phosphorus of . R. S. Potter and 

R. S. Snyder. Soil Scl., 1918, 6, 321-332. 

The authors dispute the conclusions of Gortner and 
Shaw (this J., 1917, 009) that their method (see 
Soil Scl., 1916, 2, 291) dues not distinguish between 
absorbed and organic phosphorus in humus of sol!. 
No organic phosphorus was found by their methoti 
in a subsoil conUiinlng colloidal clay in consider- 
able amount but no organic matter. Thus their 
original results were not due to colloidal clay as 
Gortner and Shaw suggest. An examination of the 
curves for the hydrolysis of phytin and of nucleic 
acid by 6% sulphuric acid at 100° C. shows that 
both of these reactions are of the first order. No 
definite conclusions could be drawn from the curves 
for the hydrolysis of the organic phosphorus of 
three soils, but the direction of the cuiwcs was such 
that the organic phosjihorus might have been due to 
phytin or to a pyrimidine nucleotide.— W. G. 

Plant-food within the soil; Movement of . 

B. van Alstlue. Soli Scl., 1918, 6, 281—308. 

Fkom an examination of the three successive layers 
of the soil on the various permanent “ Park ” grass 
jilots at Rothamsbid, and of the 4- year rotation 
plots at the Penn.sylvauia State College, and the 
5-year rotation plots at the Ohio Agricultural 
JIxiKMdinent Station, taking into account the fer- 
tilisers applied over a long period of years, and of 
the yield and composition of the crops during that 
time, the author concludes that phosphorus, when 
applied as a fertlli.si^r, remains almost at its place 
of application in the soil, until removed In crops 
or by erosion. The utilisation of phosphates from 
the surface layer, particularly by leguminous crops, 
is encouragi'd by the application of alkali salts. 
During the growing season with crops on land kept 
in good condition, the loss of nitrogen by drainage 
Is very small, there being a tendency for nitrogen, 
added in tlie form of ammonium salts, to accumu- 
late in the surface soil. Potassium Is liable to 
movement within the soil as a result of the appli- 
cation of other fertilisers and may tlius be leached 
lieyond the reach of plant roots. Tioss of mag- 
nesium is brought about by the use of ammonium 
salts as fertilisers. Calcium decreases with loss 
of carbonates, and application of alkali salts and 
ammonium salts also caus(‘s the loss of calcium from 
the soil.— W. G. 

Potash: ^oluhility of the soil in various salt 

solutions. D. K. Trossler. Soil. Sci., 1918, 6, 
237—257, 

Calcium sulphate increases the solubility of soil 
potash to an appreciable extent in some soils, 
whereas tricalcliim and dicalcium phosphate have 
little or no action on the solubility of the soil 
potash and monocalclum phosphate appears to 
diminish the solubility. The action of calcliiiri 
sulphate is more marked on the clay fraction ol&the 
soil than on the silt or sand. Solutions of carbon 
dioxide or calcium bicarbonate increased the solu- 
bility of the soil potash in a Dunkirk silt loam. 
Sodium salts are quite active in dissolving pota^ 
from soils, and the Influence of sodium chloride 
Increases with its concentration In the soil solntlon. 

-W. G. 
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A*o/!d«Mo» [in soiU]. 3. E. Greaves. Soil Scl., ! 
• 1918 , 6 , 163 - 217 . 

A SUMMARY of the literature on tlie subject of nltro* 
gen fixation by Azotohacter and Clostridium j 
pasteurianum.—i^. O. i 


Chlorine index** as a comparative measure of ! 
the richness of soils fn humus. L. Lapicqne and ! 
E. EarlH5. Comptes rend,, 1919, 168, 118—121. I 

When a quantity of soil Is shaken with sodium | 
hyix)chIorite solution, the hypochlorite is dccom- i 
posed to an extent varying with the character j 
of the soil. The “chlorine index” of the soil is j 
taken as the volume of aclive chlorine wdiich ! 
disappears when 10 c.c. of the soli is shaken 
with 60 c.c. of aqueous sodium hypochlorite (5 or ' 
lO.vols. of chlorine) for half an hour. This ind(‘X | 
affords a means of classifying soils in the order | 
of their probables richness in humus, as it is found ; 
to vary directly with the humus content of certain 
known soils.— W. G 

I 

I 

I 

Soil; Absorbent power of dr if or moist with | 

respect to chlorine gas. D. Berthelot and R. { 
Trannoy. Comptes rend., 1919, 168, 121— 12.‘l. I 

Dry sand, whether wdiite or ferruginous, has a 
very low capacity for absorbing clilorlne, but a 
peaty soil or leaf mould shows marked absorptive 
powers. The addition of 10% by weight of water 
either to the sand or to the soil markedly increasevS 
the absorption of the gas, hut any furtluT addition 
of water Is without effect except so far as the added 
water dissolves some chlorine*.— W. G. 


Humic acids. Marcussou. Sec IT \. 


Patent. 

Potassium from fiuc-dusl: Process of extracting 

combined . E. W. llaslup, Bronxville, N.Y., 

Assignor to Haslup and Peacock, Inc., New York. 
U.S. Pat. 1,285,152, 19.11.18. Appl., 15.12.17. 

For the preparation of crude i)otassium compounds 
suitable for use as fertiliservS from flm* dust con- 
taining leotassium sulphides and silicates, the dust 
is treated with magnesium chloride solution to 
decomrmse the potassium sulphides present, and 
extract the soluble t>otassium compounds The in- 
soluble residue, containing iK)tassium silicate, Is 
separated, and digested with hydrated calcium 
sulphate, thereby obtaining potassium sulphate. 

— S. S. A. 
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Determining copper. Kolthoff. Sec XXIII. 


Patent. 

Adhesive mateHal [from maize cohs^; Process of 
' manufacturing an . F. B. La Forge, Wash- 

ington, D.O. U.S. Pat. 1.285,247, 19.11.18. Appl., 
13.4.18. (Dedicated to the public.) 

Corn (maize) cobs are heated under pressure In 
water to dissolve colloidal matter; the colloidal 
solution is separated by pressure from the in- 
soluble residue and concentrated to the consistence 
of a thick syrup.— J. F. B. 


XVm -FERMENTATION WDUSIMES. 

Wine; Analysis of . Detection of cider, 

currant wine, etc., in wine. W. Sdhulte. Chem.- 
Zelt., 1918, M, 637-^9, 567-668. 

The ordinary analytical data do not afford a means 
of detecting the presence of cider in wine, or even, 
in some cases, of distinguishing wine from cider. 
Wine, however, contains a considerable quantity 
of tnrlarlc acid which is present in traces only 
in elder, gooseberry wine, currant wine, etc. Six 
genuine wines examined contained from 01636 to 
0-2775 grm. of tartaric acid per 100 c.c., whilst 
Ihe quantity in 8 samples of cider, gooseberry and 
currant wines varied from 0-004.5 to 00486 grm. 
Wine does not contain citric acid, but this acid 
is present in elder, etc. The following procedure 
is recommended for the detection of tartaric 
acid : — 20 c.c. of wine Is treated with 1 c.c. of 
saturated calcium acetate solution and the mix- 
ture is placed aside for 24 hrs. ; characteristic 
crystals of calcium tartrate are dcqwsited. Such 
crystals are not given by cider or “berry “ wines. 
If the clear liquor is then decani od from the 
crystals and mixed with an equal volume of 95%, 
.alcohol, the calcium salt of an unldentiftod acid 
is deposited. This calcium salt resembles calcium 
citrate in that it is soluble in water and insoluble 
in 45% alcohol, but the form of the crystals is 
quite different. The acid occurs in wine (0-076 to 
0-o31 grm. per 100 c.c.) but not in cider or “ berry ’’ 
wines. A further test for distingiiisliing Ixitweon 
wine and cider, etc., consists in mixing 2 c.c. of 
the sample, 7-5 c.c. of water, and 0-5 c.c. 
of lead acc'tate solution In a gmdiiated tube 
and allowing the mixture to settle for 24 hrs. 
In the case of wine the volume of the sedi- 
jnent will be from 26 to 42%, of the volume 
of the mixture; with cider the sediment will be 
4 to 20% of the total volume, whilst gooseberry 
wine gives 27 to 41% of sediment. If 10 c.c. of 
wine is trealod with 10 c.c. of alcohol and 0-6 c.c. 
of sa turn led calcium acetate solution, the sedi- 
ment produced will amount to 22 to 61% of the 
total voliiuK*; with elder, tin* S(Mlim(Mit measures 
only 2 to 16%, of the tolal volume. If 5 c.c. of 
wine is mixed with 10 e.c. of water and 6 drops of 
ammonia, a yellowish or violet coloration is pro- 
duc(‘(l and tlie mixture iH'comes slightly turbid; 
cider, under tlu'se conditions, yields a much 
stronger coloration hut usually remains clear. 
((k)m]>are also Pratolongo, this J., 1918, 745 a.) 

— W. P. S. 

Olgeerol in wines; Estimation of . M. Candnit-a. 

Anal. Soc. Quim. Argentina, 1918, 6 , 94 — 101. 

The method proposed has Imhui t(‘stod on wim^s with 
low and also with higli sugar content bc'fore 
and after the addition of a known quantity of 
glycerol; also with wines containing no sugar before 
and after the addition of 1% of siigar, and has 
been found to give* concordant rc'sults. The tecli- 
nlqiie of the method varies slightly according to the 
sugar conlont of the wine, the variation affecting 
chiefly the extent to which the preliminary evapora- 
tion is carried. 60 c.c. of the wine is acldlfled with 
a few drops of sulphuric acid, about 100 grins, of 
lead shot Is added, and the solution is evaporated 
on the 8^lnd bath to about 3 c.c. 2—3 grms. of 
finely powdered slaked lime is added, and by 
rotation of the shot a fine homogeneous paste Is 
produced. After a few minutes the glycerol Is 
extracted with a mixture of alcohol and ether 
(1 ; 1-75 by vol.), the residue washed by decanta- 
tion, and the extract and washings are filtered and 
distilled to remove the solvent. The syrupy 
residue is dried at 70® 0., cooled, and » weight. 
The Impurilles in th^ glycerin thus determined 
may be estimated by dissolving the residue In a 
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little water in a platinum crucible and evaporating 
to dryness on a sand bath at ISO^ 0. The weight 
of the final residue is deducted from that already 
found. In the case of wines containing over 2% of 
sugar the procedure varies In that the lime paste 
fir^^r form^ Is extracted thoroughly with hot 
alcohol and filtered. The extract is then treated 
as a wine witli low sugar content.— W. S. M. 

Alooholy etc,; line of mucedincs iti the production i 

of . P. Baud. Chimie et lud., 1018, 1, G99~ . 

707. ! 

DuuiNG recent years the us6 of moulds (Mucor | 
Boulard No. 6; see this .T., 1014, 497) for the sac- : 
charification of carbohydrates has extended con- ! 
slderably, having bt^en adopted by more than 24 j 
works; the quantity of alcohol produced by this | 
means was 10,000 hectolitres in 1014 and 182,002 j 
in 1017. Mucors may also be used in the pre- | 
liminary saccharification in the manufacture of ; 

vinegar.— W. P. S. i 

Ether in ethyl alcohol. Cox. See XX. | 

Patents. | 

Phlegms or wines and fermented musts; Apparatus ! 

for the rectification of . K. Barbet et Fils - 

et Cic., Paris. Eng. Pat. 121,797, 10.0.14. (Appl. 1 
J0,320/17.) Addition to 14,041/14 (see Fr. Pat. i 

470,242; this J., 1915, 194). j 

A HEAT regenerator is added to the original appa- ; 
ratus in which circulate, on the one hand, tin' 
phlegms before admission to the purifying and 1 
concentrating column and, on the other hand, the j 
residual waters from the rectifying column. Fur- | 
ther, there are fitted steam-inlet valves for the i 
purifying and concentrating column and for the ' 
rectifying column, also plugs between the purify- ' 
Ing column for the fore runnings and the purify- j 
ing and coucentnitlng column and between the ' 
exhaust column of the musts and the rectifying j 
column, the whole being arranged in such a ) 
way that, by merely oi)erating the valves or 
plugs, the purifying column for wines and the 
exhaust column for musts, as well as the t,wo 1 
differential regulators, may be put out of use, while | 
the two ordinary regulators are employed for regu- ; 
Jating the admission of steam to the phlegm purl- j 
fying and concentrating column and to the rectify- | 
ing column. Thus the continuous distilling and | 
rectifying apparatus for wines and musts may be | 
.transformed at will into a continuous rectifying i 
apparatus for phlegms.— ,T. F. B. | 

{ 

Brewing. B. Moufang, Kim, Germany, Assignor ; 
to Nathan-Iustitut A.-G., Zurich, Switzerland. ; 
U.S. Pat. 1,280,055, 20.11.18. Appl., 11.5.17. 

See Ger. Pat. 301,830 of 1015; this .i., 1018, 340 a. 


XIXa.-FOODS. 

Bread; Changes during the lalcing of . II. 

Mohorc% Arch. Hyg., 1917, 86, 241. Ohem.- 
Zeit., 1919, 48, Rep., 1. 

A BREAD-BAKING test was made with 1595 grms. of , 
flour (equal parts of wheat and rye flours), 100 | 
grms. of pressed yeast, 60 grms. of salt, and 1000 ^ 
grms. of water. The following changes were 
noted : Pentosans and rhanmosans were hydrolysed 
to pentoses and rhamnose. A loss of flour sub- 
stance occurred in respect of starch and pentosan, 
amounting to 1*88% on a flour containing 13% of 
moisture^ During the fermentation of the dough 
a new forma};ion of fat took pla^ as a result 
of the growth of the yeast.— J* H, J, ^ ^ 


MUk; Sterilised, hake-house, ** enzyma-” and 

. K. MUller. Zentr, Bakt., 1917, 

17, 385. Chem.-Zelt., 1919, 18, Rep., 1. 

In sterilised Infants’ milk and bake-house milk 
there w^ere as a rule by far fewer oi’ganlsms Uian 
in pasteurised and raw milk, but still about 60,000 
l>er e.c.' In “ enzyma " milk and “ uviol ” milk, 
in about 45% of the samples there were found 
more than 50,000 organisms per c.c. Streptococci 
characteristic of mastitis were found in sterilised 
Infants’ milk, bake-house milk, and “ uviol ” milk, 
but not in “ enzyma ” milk. Sediment was least 
in “ enzyma ” milk. Milk-souring bacteria were 
ab.scnt in sleriliw'd milk, but present In the other 
cases. Enzyme reaction was negative in sterilised 
milk and bake-lioiisi^ milk, but positive In “ Uviol ” 
and “enzyma” milk. Pathogenic bacteria were 
not found. The author considers that milk 
pasteurls('d in bottles for \ hr. at 03® C. has 
advantage that subsequent infection is prevented. 
The iiigh price of “ uviol ” milk is not justified 
by the poor results obtained.— .1. n. J. 


Cacao shell; Determination of . A. W. Knapp 

and B. G. MclAdlan. Analyst, 1919, 44, 2-21. 

The various processes for the determination of 
cacao .shell in cacao powder are reviewed Und 
d«‘scrlhcd in detail and each lias been subjected to 
critical investigation, tlie results of which are 
given. The authors are of opinion that the 
only metliod whlcli, employed by itself, can give 
results of any value Is the determination of crude 
fibre. Even this method lias faults and hecessi- 
tat(‘S consideration of the amount of crude fibre 
in cacao shell itself; this quantity may vary from 
15-4 to 21-4% of the <Iry, fat-freo substance, the 
av(*rage being 18-7%. Tlie average amount in cacao 
pow'der may be taken as 5-8%. No process will 
determine as low a proportion of busk as 6%; 
if 8% is deducted from the shell percentage found, 
the cacao powder under examination will contain 
at least the remainder. The other methods 
examined included tlie determination of the nitro- 
gen, elutriation and fiotatlon methods, pentosan 
nu'thod, mlcroscoiie methoiis, ” cacao-red method,” 
ash, soluble silica, Iodine value of fat, cold water 
extract, etc. (See this J., 1908, 037; 1910, 369; 
1911, 1400; 1918, 438 a.)— W. P. S. 

Silica and .sand; Determination of [in feeding 

stuffs]. F. J. Lloyd. Analyst, 1919, 44, 27— 2S. 
To differentiate between sand and silica In the 
asli of a feeding stuff or similar substance, 2 grms. 
of the sample is incinerated at a low heat, the 
ash extracted with hydrochloric acid, and the in- 
soluble portion collected and weighed; it repre- 
sents the silica and sand together. Another por- 
tion of 2 grms. of the sample is also Incinerated 
and the ash boiled with 10 c.c. of 10% sodium 
hydroxide solution; after dilution, the Insoluble 
matter is collected, washed. Ignited, digested with 
hydrochloric acid, again collated, Ignited, and 
weighed; this gives the “sand” as distinguished 
from “ natural silica.”- W. P. S. 


Silica and sand; Determination of f'-a feeding 

stuffs]. B. Dyer. Analyst, 1919, 44, 28. 

In the determination of sand and “ natural ” silica 
in Indian rice bran (which may contain 20% or 
more of “ natural ” silica) the author prefers to 
use sodium carbonate in place of sodium hydroxide 
as recommended by Lloyd (preceding abstract). 
The total siliclous matter (ash insoluble in boiling 
hydrochloric acid) is weighed and then boiled witfi 
100 c.c. of 10% sodium carbonate solution, tbe 
mixture filtered, and the residue washed, Igxdted, 
and weighed.— W. P. S. 
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Patents. 

Poor/ preiHi rations consi^finf/ of cerruh and milk,' 

Prciminff and prescrvinf/ . W. II. Stevens, 

Portlnnd, nml S. Dunlap, Amity, Orog., U.S.A. 
Eng. E'at. 1ir»,niS, 7.1.1S. (Appl. .'{80/1S.) Int. 
Coiiv., 2.r).17. 

Milk is lieahMl a I 170° F. (71°— 77° C.) for 

15 mins., and cooling is mixed with 

2 oz. of cleaned ilce for every l‘!J oz. of milk. 
The mixture Is jilaced in a can, which is luu’Uieti- 
cally s('al(al, and sterilised at 2;if)° F. for 

20 mins., tlu' can being agitated during (he proce.ss. 
After r(Miio\al from the s(erili.s(‘r, the c;in may be 
placed In a .shaking machine for a few minutes. 

— .T. II. J. 

OercaJs. nuh, seeds, and the like: Sterilislvff . 

J. W. ('. Hamilton and E. W. (]uii‘k, Liverpool. 
Eng. Pat. 121, (wO, lO.l.lS. (Appl. oSA/lS.) 

The grains, seeds, etc., are through ;i 

chamber where they are subjected to the action 
of formaldehyde vapour under slight pre.ssure. 
The rate of moveiiuuit of the convt'vors is such 
that the seeds an' in coni act with the vapours for 
about 1 ]nln.— \V. P. S. 

Edible oils and fats; Means for impartiiKf a definite 

flavour and aroma to , and edible oils and 

fats so treated. ,T. dt' Bruyn, London. Eng. Pat. 
121,711, 12.8.18. (Appl. 13,001/18.) 

A SUBSTAXTIMJA fat-free meal prepared from the 
.seeds or fruits of leguminous plant .s imlms, etc., 
is heated at 130° to lOr/^F. (54° to 88° (1) for 
10 to 30 mins, with water containing a small 
quantity (0 0.5 to 0-2%) of alkaline salts: the mash 
ia then passed through a coar.se wire .sieve, cooled 
to 70° F. (21° 0.), and treated with pepsin, pan- 
oreatin, or rennin, and a culture of lactic bacteria, 
l»referably Strcptococeus laclloits. Three oz. of 
pepsin i.s added to each 1000 gals, of Ihjuid con- 
taining 3 to 4% of crude prob'iu. The mixture 
Ls stirred until the desired degree of acidity has 
been produce<l, and Is then emulsilled at 70° to 
.100° F. (21° to 38° 0.) with edible oils or fats; 
the quantity of the mixture insed should he from 
10 to 30% of the total emulsion. If desired, the 
mash obtained from llu' nuts may Ik* dried umler 
reduced pressure; the powder obtained can be 
.stored for a long time, and is mixed with water, 
pepsin, etc., when required for use.— W. 1*. 18. 


Bread and other food products and processes for 
prodneinu same. II. (iruham, Cupar, Scotland. 
Eng. Pat. 110,272, 1.5.18. (Appl. 7300/18.) Int. 
Conv., 28.5.17. 

See U.S. Pat. 1.204,870 of 1018; this . 1 ., 1018, 430 a. 


XIXb.“ WATER PURinCATIONj SANITATION. 

Absorption of chlorine by soil. Perl helot and 
Tninnoy. See XVI. 

EAectro-titri metric analyses. Freak. See XXII L 
P.\TENTS. 

Watcr-sofleniny reayent; Vroeess of manufacluriny 

a . F. Blumenthal, Cologiie-Brauusfeld, 

Germany. F.S. Pat. 1,285,003, 20.11.18. Appl., 
3.1.18. 

A SOLUTION of iron salts is precipitated by means 
of water-glass, and the precipitate is treated with 
a hot solution of an alkali with the object of In- 
creasing its capability of exchanging the base. 

. H, J . 


Sewaye and analogous liquids; Apparatus for purl- 
float ion of - — . W. Jones, Stourbridge. U.S. 
Pat. 1,282,587, 22.10.18. Appl., 7.11.10. 

Skk Eng. Pat. 19,010 of 1014; this J., 1015, 032. 

Seicayc and analoyous liquids; Purification of — 
W. Jones, Stourbridge. U.S. Pat. 1,280,017, 
20.11.18. Appl., 18.10.15. 

See Eiig. Pat. 22,73(? of 1014; tliis J., 1015, 105. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine in comphw products; Determination of 
■ — . III. Opium and mid'iurcs containiny 
opium. A. Tingle. Amer. J. Pliarm., 1918, 90, 
851- Sin. (See this J., 1010, 27 a, 54 a.) 

The methods described previously (loc. cit.) caii- 
uol, be applied to the delermlmiliou of morphine in 
oi»ium owing to t,h(‘ presence of resinous matters m 
the latter. These are precipitated and extracted 
together with the morpliim*, Init may be separateil 
by digest iug (lie aqueous solution with salicylic acid, 
and cooling the mixture; the resins are, for the 
greater i)art, precipitated, and the morphine may 
b* further imritted by re-solutlon and extraction 
with a chloroform-alcohol mixture. The details 
of (lie method are as follows;— -0 gnus, of the 
opium is mi.xed with 2 gnus, of calcium carbonate 
and a small quantity of water and heated for 
10 mins, on u water-bath; after cooling, 00 c.c. of 
<-oI(l .siitiirutod barium hydroxide solution is added, 
the mixture shaken occasionally during 30 mins., 
then diluted to 100 c.c., and tiltercd. Fifty c.c. of 
the filtrate is rendered slightly acid with sulphuric 
I acid (1 : 5), then slightly alkaline with sodium 
I hydroxide solution, and solid salicylic acid is 
add(Ml, in small quantities at a time, until the mix- 
ture has an acid reaction; an excess of 0*5 gnu. 
of salicylic acid Is then added, the mixture heab'd 
ill boiling water for 10 mins., cooled, diluted to 
55 c.e., and filtered. Fifty c.c. of the filtrate is 
<‘vaporated almost to dryiie.s.s, the residual solution 
diluted to 5 e.c., and 5 c.c. of chloroform and about 
3 drops of ammonia are added; the distinctly alka- 
line mixture is stirn'd, set aside for 4 lirs., and 
the precipitate then e()ll(*cted on a cotton-wool filter 
and washed with about 10 c.c. of wat(‘r (this may 
he .saturated previously with morphine). The 
Impure, yellowish morphine tlius obtained is dis- 
solved in dilute sulphuric acid, the cotton-wool 
filter is washed xvith water, and the solution, 
measuring not more tlian 20 c.e., is rendered alka- 
line with ammonia and extracted repeatedly with 
a ehlorofornealeohol mixture (2 : 1); the united 
extracts are evaporated, and the residue of mor- 
jiliine titrated.— W. P. 8. 

Mcotine; The physical constants of . 7. Speei- 

ftc rotatory power of nicotine in aqueous solu- 
tion. li. Jepheott. (3iem. Soc. Trans., 1010, 
115, 104 108. 

The siK'eilic gravity and siK*eiflc rotatory power of 
pure nicotine have lx*en d(‘termlned. Nicotine 
purified through the nitroso compound showed 
sp. gr. 1 00020 at 20°/4°U.; [ayo==io8.52, and 
another preparation, imrifled through the double 
zinc chloride compound, showed : sp. gr. 100925 at 
200/40 (1 ; [ayo=i68-fil. The same constants have 
been determined for aqueous solutions of nicotine 
over the entire range. The sp. gr. at 20°/4° 0. has 
a maximum value of 1-03990 at a concentration of 
71-963 grms. per 100 c.c., or 69-202% by weight. The 
siieclfic rotatory power falls rapidly at first on 
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dilution and then more gradually, reaching a mini- 
mum value of 79-25 at a concentration of 0-022 
grms. per 100 c.c. The curve, however, la not a 
t.-ontinuous sweep downwards, but shows a series 
of small rises at inlervals corresponding to 
hydrates in molecular proportions. The sp. gr. of 
pure nicotine has lKK*n deternilned at various tem- 
peratures from 20° (10002.5) to 07-7° (\ (0 04524). 
The si)ecifio rolalory power ris(‘s slightly with in- 
creas(‘ of temrau-ature to 100-71 at 02° (!. Owing to 
the so-called c-losed c-urv(‘ of .solubilily of nicotine 
in water, the constants cannot be determined for 
solutlcnis containing between 7 and 87% of nicotine 
at all temijeratures, because sc'pai-ation occurs at 
about 00° (3. For concentrations just outside these 
limits, values have been determined at 20° and 
00° (\, which show a strong Increase of si)ecific 
rotatory power at the higher temperature. The 
peculiar behaviour of mixtures of nicotine and 
water is explairu'd by the fact that nicotine Is 
only si)aringly soluble in w;iter, and wa1('r is only 
sparingly soluble in nicotine, Init the hydrates of 
nicotine are miscible with ('itla-r, a state of balance 
existing between nicotines its h,\drat('s, and water. 

~.T. F. R. 

PlttHdCcfin and other it-aininoiihniol dcriialtcrs; 

J)ctcnninaliun of - - hi/ hi/pochlorona acid. 

A. IJ. Powell. Analyst, 1010, 44, 22—25. 

In acid solution, p-aminoplieiiol and p-plKuietidine 
react with sodium hypochlorite, (luinouechlorimiiie 
being formed : 110.CVII,.Nll,,UCl-i-40I--- 4HP4-f 

O : C, H^.NCl. Owing to the ditliculty of determining 
when’ an excess of chlorine has been added, direct 
absori)lion dcuvs not form a s-ultabh* base for calcu- 
lating the r(‘suli ; however, when the cjuinonechlor- 
imliK' is ti-ented with hydriodic acid, the revers(‘ 
reaction takes place, four atoms of iodine being 
llb(‘rated and p-amlnoidienol re-formed. The 
/eaminophenol or p-j)henetldlnc is dissolv(‘d in 
100 c.c. of water and 5 c.c. of concentrated hydro- 
chloric acid and 10 c.c. of sodium hypocliiorite 
solution (about 0-8A) are add(‘d; air is then blown 
throngh the mixliiri'. for 15 mins., to nunove excess 
of chlorine, potassium iodide .solution is added, 
and, after 5 mins., the iodine is titrated with A/10 
thiosulphate solution. Each c.c. of tiie latter is 
equivalent to 0 00272 gtm. of p-aininophenol or 
0-00242 grm. of p-phenetidine ; the result obtained 
is multiplied by 1-015 to correct for lo.ss during 
aeration. In the case of phenac(‘tin, tlu* substance 
is boiled for 1 hr. with hydroeliloric acid (phen- 
acetln, 1 grm., concent rated hydrochloric acid, 
25 C.C., and water, 15 c.e.) before the above process 
is applied. One c.c. of AVIO thio.snljdmte solution 
is equivalent to 0-00448 grm. of lOnmacetin. The 
presence, of caffeine does not interfere with the 
determination of phenacetin, but if salol is prewuit 
salicylic acid and phenol must l>e remov(‘d after the 
hydrolysis; the method cannot, b(' used for mix- 
tiiH's of phenacetin and aceianllid(', unless the 
latter is separated previously, but may be applied 
to the determination of laetoiOienln (laelyl-p-phenet- 
Idine), salophen (.salicylic ester of Mcetyl-?i-amino- 
phenol), and certain photographic develoj^ers such 
as melol (metliyl-p-aminoidienol .sulphate). In tin* 
easi* of metol, the presence of the methyl group pre- 
vents chlorination of the amino group, although a 
quinone derivative Is formed; the latter liberates 
two atoms of Iodine per molecule instead of four, 
as in the case of qnlnonechlorimlnc.— W. P. J?. 


Ether in ethyl alcohol: Determination of small 

Quantities of ethyl . H. E. Cox. Analyst, 

1919, 44 , 2«~-27. 

ALeonon of 96%, and upwards, distils over un- 
changed under qrdinnry conditions; any ctlier pre- 


sent passes over In the first fractions, and no con- 
stant boiling mixture is formed. It is, therefore, 
possible to determine the amount of ether by taking 
the sp. gr. before and after distillation. The si), 
gr of the alcohol Is assumed to Ik* that found after 
the removal of the ether. Each 1% of ether lowers 
the .sp. gr. of alcohol by 0-0007, and the quantity 
of ether present is indicated by the expression ; 
s]). gr. of alcohol -sp. gr. of mixture 
00007 

given showing the effect of ether on tlie sp. gr. of 
alcohol.— W. r. S. 


Essential oil and ira v of shuci flowers (Jasminum 
odoratissiwum, h.). K. Tsuchihashi and S. 
Tasaki. Kogyo-Kwagakii-Zasshl (J. Chem. Ind., 
Tokyo), 1918, 21, 1117—1112. 

Tiik fresh flowers of slnud {dasmiiium odoratissl- 
mum, L.)- which is eultivatc'd in Formosa and used 
for perfuming ten, yiiddeil on extraction with iwtro- 
leum spirit 0-277% of “ concrete essence,” which 
was separated by nj.iceratlou wltli alcohol into 
0110% of essential oil nud 0100% of ” flower wax.” 
The oiifleurage process of extracting the essential 
oil was unsuccessful. The oil was a reddish-brown 
llcpihl wlili the following characters :—Sp. gr. at 
15° 0., 0-9209; Up'"-1-4815; tlOO mm.) = 4-5-04; 
a(dd value, 5-85; saponif. value, 92-25; and saponlf. 
v.‘)lue after neetylutiou, 180-20. Ry fractional dls- 
iillalloii the oil was separated into a series of frac- 
tions boiling at 00° to 200° 0., in which the follow- 
ing constituents were ideniifled d-Llnalool, 6%; 
d linalyl acetate, 0%; iMUizyl alcohol, 1-0%; l^nzyl 
a(‘(‘tate, 0%; indole and methyl antliranllate, 
10%,. In the higher fractions a substanct^ which 
was probably a sesqnit(‘ri)eiie alcoliol or dlterpeue 
alcoliol was si'pa rated. It constituted the main 
portion (57%) of tlie oil. Hesse’s “jasmon” was 
not found in any fracllon, and the characters of the 
oil were different from those of Jasminum grandU 
itorum, L., studied by ll(*sse and Mtiller (this J., 
1901, 275, 1137). The flow('r w’ax had the following 
characters :—Sp. gr, at 100°/15°C., 0-8259; m.pt., 
4.5° -47°0.; 1-1022; lal,/«..011; acid value, 

1-25; saponif. value, 07-52; unsaponlf. matter, 
<17 07%; iodine valm* (ITlibl), 100; and ReicHert- 
M(‘is.sl value, 10. The unsaponifiable matter con- 
sisted mainly of iriaconlano, (’,^11^,,.— (\ A. M. 


PMKN'IS. 

DioJefines ; l*)ocess of making . G. Morsereau, 

New York, Assignor to Gluunlcal Development 
Co. TJ.S. Pat. 1,282,900, 29.10.18. Appl., 20.9.12. 

Vapouus of a petroleum oil are maintained in con- 
laet with a surface heated to a gas-making tem- 
peratuiH* (about 700° C.) for a time insufficient to 
convert all of the vapours into gas but until the 
proporlloii of dlolefines in the gas has b(‘come sub- 
stantial and ceases to increase rapidly. The gas is 
then removed from contact with the heated solid 
snrfac(*, e(M)led to remove oil va[)onrs, and tlie 
dlolefines are subsc'qiienlly removed from the gas, 
the reshlue lieing re-heaUal to i)roduce more dlole* 
linos. -J. F. R. 


Hydantoin : Process for the production' of new deri- 

ratives of L. Hermanns, Heidelberg, 

Assignor to Farbw. vorm. Meister, Lucius, und 
RrUning, HtJchst, Germany. U.8. Pat. 1,285,708, 
20.11.18. Appl., 14.2.10. 

8ee Eng. Pat. 105,719 of 1910; this J., 1917, 015. 
Hydrogenating, U.S. Pat. 1,285,900. See XII. 
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XX1.-PHOTOGRAPHIC MAHERIALS AND 
PROCESSES. 

Yellow dye; New and [photographic] light 

filters made from it. 0. B. K. Mees and H. T. 
Olarke. Communication No. 75 from Eastman 
Kodak Res. Lab. Brit. J. Phot., 1919, 66, 48. 

The dye most commonly used, before the war, for 
the preparation of yellow light-filters for use with 
colour-sensitised plates was the German Filter 
Yellow K, introduced In 1907. A satisfactory sub- 
stitute for this has been found in the group of 
phenylglucosazones, the best compound being the 
sodium salt of glucosephenylosazone-p-carboxylic 
acid. This is prepared from p-nltrotoluene by suc- 
cessive oxidation, reduction, dlazotislng, and for- 
mation of the glucosazone of the resulting acid. 
The acid is insoluble in water and almost Insoluble 
ill alcohol, but the sodium salt is very soluble in 
water and gives light-filters which are very stable 
to light, though not quite so stable as those pre- 
pared with Filter Yellow, have a sharper cut in 
the light blue than Filter Yellow, and nearly ns 
strong an absorption in the ultra-violet. Absorp- 
tion curves are given for filters of various strengths 
of the new dye, Eastman Yellow, compared with 
Filter Yellow and Tartraziue. — B. V. S. 

Moisture; Action of — - on the sensitiveness of 
photographic plates. B. Cousin. Bull. Soc. 
Franc. Phot., 1918, 6, 27—28. 

JlxpEBiMENTs a 1*0 described to demonstrate the re- 
duction of sensitiveness of a photographic plate 
by moistening the film. For example if a plate be 
placed In contact for some time with a piece of 
damp paper, on which a design is printed in greasy 
ink, impervious to moisture, a positive of the de- 
sign is obtained on slightly exposing and developing 
the plate.— B. V. S. 

[Photographic] reducing hath of acid potassium 
bichromate. E. Cousin. Bull. Soc. Frang. Phot., 
1918, 6, 26-27. 

In consequence of the high price of potassium ferri- 
cyanlde a reducing solution is recommended con- 
taining one part of potassium bichromate and 
20 parts of sodium blaulphate per 1000 parts of 
water. If too low a proportion of blsulphate is 
u.sed an intensifying effect is produced by the for- 
mation of silver chromate.— B. V. S. 

Phenacetin, etc. [metol]. Powell. See XX. 

Patents. 

Coloured photographic views; Method of producing 

. H. Pedersen, Copenhagen. Eng. Pat. 

m,776, 15.12.17. (Appl. 18,648/17.) 

A TBANSPARENT basc» Is provided with a multicolour 
screen, the colours of which are insoluble In water 
but soluble, for example, in alcohol, and to this 
Is applied a light-sensitive film containing also a 
white pigment. After exposure through the colour 
screen and development, the silver image is 
bleached in a bath which at the same time hardens 
the gelatin film proportionally to the depth of the 
image, the bleached image is fixed out, and the 
soluble parts of the gelatin film are then removed 
by treatment with hot water. After drying the 
film is pressed into contact with a colourless gelatin 
film moistened with alcohol, the colours of the 
screen being then transferred to the two upper 
films In proportion to the quantity of the lower 
film which is left at any part. When the transfer 
of the colours is complete the upper film is removed, 
and the lower film dried and transferred by a double 
transfer process to a black paper support. 


Photo-engraving. 0. P. Browning, New York. 

U.S. Pat. 1,285,015, 19.11.18. Appl., 8.6.15. 

A METAmc plate is provided with two sensitive 
films, the lower one being much less sensitive than 
the upper one and separated from it by a trails^ 
parent protective coating. A negative is formed 
on the upper film, the lower film exposed through 
it, the negative and protective coating removed, 
and the positive developed. The lower film forms 
the resist In etching flie metal support.— B. V. S. 


XXU.-EXPLOSIVES; MATCHES. 

Trinitrotoluene residues and their utilisation [for 
explosives and sulphur dyes]. M. Copisarow. 
Chem. News, 1919, 118, 13—14. 

The recovery of trinitrotoluene residues from the 
used nitration acids Is usually effected by diluting 
the acids with water so as to precipitate the nitro 
compounds. This process if carried beyond a cer- 
tjiin point has the drawback of requiring the con- 
centration of large volumes of dilute acid to recover 
ncid. A IxTter method is to dilute the acid 
sufficiently to precipitate the bulk of the nitro com- 
pounds and then to extract the acid with toluene, 
so as to obtain a still fairly concentrated acid, and 
a toluene extract, which can be nitrated (cf. Leitch, 
Eng. Pat. 15,455 of 1915; this J., 1916, 869). For 
(lie purification of crude T.N.T. by means of alco- 
hol, the latter is used either as a solvent and 
crystallising agent or as a washing medium. In 
either case the residual alcohol when evaporated 
leaves a dark brown thick liquid, sparingly 
soluble in water, forming a yellowish solution, 
which on treatment with sodium hydroxide gives a 
red coloratioji characteristic* of o-lrinitrotolueiie 
aud other nitro compounds accompanying it. 
Analysis of a sample of the residue gave the fol- 
lowing results:— Sp. gr. at 20° C., 1-47 and 1-50 ; 
volatile matter (alcohol, water, etc.), 0-77 and 
0*81%; substances insoluble in bcmzene (oxidation 
and condeusiition products of polynit rot oluenes aud 
inorganic substances), 1-35 and 1-40% ; and nitrogen 
in purified residue, 15-95 aud 16-01%. The propor- 
tion of nitrogen showed that the purified residue 
consisted of 80-32 to 82-26% of dinitrotoluenes and 
17-74 to 19-68% of trinitrotoluenes. On standing 
for a long time at the ordinary temperature the 
residue gradually crystallises into a semi-solid 
mass, which can be separated by means of a filter- 
press or centrifuge into (a) a brown solid con- 
taining 1-45 to 1-55% of substances insoluble in 
benzene; and (ft) a liquid resembling the original 
residue. The proiwrtion of solid matter varies 
with the conditions of the alcoholic treatment, aud 
duration and range of cooling, but is seldom less 
than 18%. By nitrating the crude residue at 
100^—120° C. with a mixture of nitric and sulphuric 
adds containing 6% of water and 15 to 1T% of 
nitric acid, a light yellow opaque liquid (sp. gr 
1-49 to 1-51 at 0.) is obtained. It contains 
16-94 to 17-4% N, corresponding to 48-4 to 64-5% of 
trinitrotoluenes, and forms a gelatinous mass with' 
guncotton. It may thus be regarded as a “ liquid 
T.N.T.’' suitable for the preparation of gelatinous 
dynamite and compares favourably with Nobel’s 
explosive (Ger. Pats. 24,235, 264,503). Nitration of 
a residue previously freed from volatile substances 
and substances Insoluble in benzene yields practi- 
cally the same product, though It effects a certain 
economy in acid. By nitrating the products thus 
obtained from the residue or the original residue 
itself with a mixed acid containing 4% of water 
and JL7% of nitric acid at 120® 0, a slightly yellowish 
solid resembling crude trinitrotoluene of good 
quaUty is obtained. This soUdlfle^ at 57®-58® 0., 
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whilst the amount of nitrogen (18-44%) Indicates 
that it contains at least 98% of trinitrotoluenes. 
It appears to be a mixture of isomeric trinitro- 
toluenes or additive compounds thereof, and may 
be conveniently termed “ iso-trotyl.’* It could be 
used as a constituent of blasting powders, such as 
belllte and roburlte, or for war explosives, espe- 
cially when a lowering of the ni.pt. is required, ns 
in the cast^ of trinitroxylenes. The method of dis 
solving the residue in toluene and nitrating the 
tiltered solution in two or three stages is unsatis- 
factory, since a portion of the nitrated product is 
th(* liquid compound described above. This Is 
probably due to the fact that the diuitrotoluones 
derived from m-niononitrotoluene are not nitrated 
so readily as those derived from the o- and p-modl- 
licatlons, and also to tl^ gradual reduction in the 
strength of the mixed acid. The facts support the 
conclusion that the solid compound represents a 
higher stage of nitration than the liquid, but that 
both ultimately, yield, on complete nitration, a mix- 
ture of isomeric trinitrololuenes. Th(‘ most econo- 
mical method of preparing “ liquid T.N.T.” and 
“ isotrotyl ” in one operation is to cool tlie crude 
residue, sei>arate the solid, which is then nitrated 
to “isotrotyl,” whilst the filtrate is nitrated to 
“ liquid T.N.T.” By an adaptation of Hofmann’s 
method of preparing chloroplcrln, CC] (NO ) 
(Annalen, 139, 111), it Is pos.sibIe lo prepare 
that compound by treating T.N.T. residmvs wllli 
bleaching powder, the yield, allowing for the i)ro- 
portion of nitrogen, being as satisfactory as that 
obtained from picric acid resldue.s. By fusing 
T.N.T. residues or their nitration products with 
sodium sulphide, willi or without the addliion of 
sulphur, dyestiifl’s are obtained which dye iinmor- 
dnnted cotton colours varying from grey to khaki 
and brown. The pnrtleular shade dei)ends upon 
the concentration of the dyo-hnih, the tcmiiKM-atnre 
and duration of the fusion, and whether sulphur 
is or is not used in making the dyestuff.— C. A. M. 


XXra.-ANALYSIS. 

Electro’titrimetrio analyses; Effect of dilution in 

. O. A. Freak. Chem. Soe. Trans., 1919, 116, 

I 55—61. 

I With a view to the possible application of electro- 
til riinetric methods to the analysis of potable 
wmters, the author has determined the lower limits 
of concentration at which the method can be used. 
The conditions of experiment employed were kept 
as simple as possible, no special precautions being 
taken to maintain a constant temjjerature during 
the titration, wliieh usually occupied 15—20 
minutes; buretfi's capable of being read to 0-01 c.c. 
were used. In the estimation of sulphates by the 
addition of A/25 barium eiilorlde the results were 
accurate only dowu to a concentration of 200 
ingrms. SO, per litre. In more dilute solutions no 
definite end point, as indicated by a sharp break In 
the conductivity curve, was obsta-ved. When barium 
sulphate was added before titration, in order to 
saturate the liquid wltli the precipitated product, 
good results were obtaimsl down to a concentration 
of 50 mgrms. SO, per liti-e. This appeared to be the 
limit for a dcdiiiiLe end point, but results within 
about 5% of the truth could Ix) obtained with a solii- 
lion containing 25 mgrms. SO, per litre by extend- 
ing the two straight limbs of the curve to a point 
of intersection. In the (‘stimatlon of chlorides by 
A/25 silver nitrate definite end points were ob- 
tained down lo 10 mgrms. Cl per litre; the addi- 
tion of iirecipituted silver clilorldc did not render 
the end point sliarp at lower concen I rations. In 
the titration of calcium chloride by A/10 ammonium 
ox.alate, (lie limit for sliarj) resulls was 200 mgrms. 
(a per Hire. The same limit was obtained in the 
titration of magnesium sulifiiate by A/10 sodium 
bydroxide. In neltla-r of these cases did the addi- 
tion of some of the pn-cipitated substance Improve 
the results at lower concent ration.s.—J. p. B. 


Glyceryl methyl e.ihcr iliiiitratc (a-mcthylin (liiti- 
M 'I'nius., 1!tiy, 

XiiE dlultrate was prepared by the idtralioii of 
Rljeeiyl a-monoinethyl ether hy a mixture of nitric 
and sulphuric acids between 13^^ and 20° C The 
piwiuct was conipietely soluble in tlie niiratim: 
acid aud mostly i)recipilated hy diluiioii; tlie por- 
tion soluble In the dilute acid was extracted hy 
iieulralisatiou, the tolal yield heiiiR 
77 ^ of the tlieoretical quantity, 'J’lp. jmre diul- 
t.rate crystalllsod wllli dilEcully; the crystals 
melted at 24° 0. It distilled at 124° 0. under 
18 mm. pressure. Evapor/illon tests showed a rate 

81'- gr- 1-374 

at 1.1 /ir.° and n„2' =1-4478. It Is soluble In 
many organic solvents but not In carbon bisulphide 

raJdiv nitrocellulose 

lapldly In the cold aud after warming yields a 

gelatin softer and more plastic than that made 
with nitroglycerin. Comparative tests with dyna- 

ord I* dinltrate^and 

ordinary nitroglycerin showed that the balllsllo 

th^n^wi m ‘Woitrate-dynnmlte was slightly more 
nitroglycerin, and It 
yvas far less sensitive to shock, bn heating the 
methyl ether dlnltrate exploded at 182°, as com- 
Ho^ of trlnltroglycerln. Determina- 

point depression 
nitroglycerin In admixture' with the 
alnltrate showed values from 72-4 to ^ 0. not verv 
Kr obtatoed i^th eth?I 

mo^nochlorohydrln dlnltrat^. Attempts 

to f ***?“ dlnltmte analogous 

CO that of nltroglycerlh gave no F. B. 


liarium; Volumctvic (Irtcrmination of T 

Steel. Analynt, 1910, M, 29. 

Iv the determination of barium as chromate accord- 
ing to tlu‘ method described hy Waddell (this J., 
1918, 561 Aj, the autlior recommends the use of 
water saturated with barium chromate for wash- 
ing (he precipitate IxTore tlio latt(‘r Is dissolved and 
titrated.— W. 1’. S. 


topper; Determination of by means of potas- 

sium thiocyanate, potasmurn iodide, and thiosul- 
phate. I. ]M. Kolthoff. Chem.-Zeit., 1918, 42 
()09— 610. 

o^^Slnally proposed by Bruhns (this 
J., 1918, 751 a), is criticised and modified; when 
carried out as follows it is reliable ; — The copper 
solution is treated with 10 c.c. of 0-2% potassium 
iodide solution, 5 c.c. of 4A sulphuric add, and 
10 c.c. of 10% potas.'^iiim thiocyanate solution, and 
then titrated wltli A/10 thiosulphate solution. The 
acid must be added IxTore the thi(X?yauate. The 
reaction may be used for the determination of 
excess of copixr in sugar determinations; In this 
case, the cuprous oxide need not be separated but 
it is e.ssentlal that the acid and thiocyanate be 
added immediately one after tlie other to prevent 
oxidation of the ciqirous oxide. Copper may be 
determined in the presence of ferric salts pro- 
vided that the mixture Is first treated with sodium 
pyropliosphate solution.— W. P. S. 


Alkali carbonates in presence of free alkali, an^ 
flue gases. Dubrlsay and others. 8ee VII, 

f. 

Spent oteide. Oolman and Yeoman. See VII. 



UOa patent usf. [Febniary 28, 1919. 


Ferric oxide in silicates. Hack!; See VII. 


Rational analysis of clays. Washington. aS^ccVIII. 


Aluminium allays. Travers. Srv X. 


Arsenic in fcrromolyhdcnum. IMnder. Sec X. 


Fatty acids in kaolin and alumina soaps. Alpers. 
See XII. 


Salt content of soils, Boiiyoiioos and McCool. 
^ee XVI. 


“ CJhlorine inde.€ " of soils. Lapicque and Barl>e. 
See XVI. 

\ 

Wine analysis. Schnlio. See XVIII. 


Glycerol in wines. Candnlea. ♦SVeXVIll. 


Cacao shell. Knapp and MeLellau. See XIXa. 


Silica and sand [in feeding stuffs]. (1) Lloyd. 
(2) Dyer. See XIXa. 


Morphine in opium ^ etc. Tingle. See XX. 


Phenacctin, etc. I’owell, Sec XX. 


Ether in alcohol, (’ox. See XX. 


Patent List. 

The dates given in this list aro, in the case of Applications for 
Patents, those of application, and in the case of Complete Sped* 
fications accepted, those of the Official Journals in whkih the 
acceptance is announced. Complete Specifloations thui advertised 
as accepted are open to insiioction at the Patent Office immediately, 
and to opposition within two months of the date given. 


I.— GENEKAL; TLANT; MACHINERY. 

AI’I'LICATIONH. 

Ablclt. Siibjocting material to ohemioal Ircat- 
meut and grinding and/or mixing elc. 2004. 
Jan. 27. 

Dick. Evaporating .apparatus. 3040. Fob. 7. 
Green and Lewis. Distilling or recovering 
volatile inflammable liquid solvents. 2482. Jan. 31 . 

Gregson and King. Gas-heated furnaces. 2543. 
Fob. 1. 

Iinray (Jefirerles and Norton). Cooling and 
liquefying ga.seous fluids. 2380. Jan. 30. 

Kirby and Lakin. Grinding and pulverising 
materials. 2213. Jan. 20. 

Krflger. Apjairatus for drying granular etc. 
substances. 2858. Feb. 5. 

Levy. Collection and recovery of volatile sol- 
vents evaporated Into the atmosphere. 1940. 
Jan. 27. 

Mann. Decomposition of substances in liquid 
aud/or vapour phases. 2905. Feb. 0. 

Read (Read Machinery Co.). Mixing and agllat- 
ing machines etc. 2759. Feh. 4. 

Rigby, and Rigby and Mellor. Drying cylinders. 
2041. Jan. 28. 

^Sonsthagen. Machine for mixing liquid, semi- 
liquid, or viscid materials. 3117. Feb. 8. 
Swinburne. 2208 and 2210. See II. 

Wetter (Welnrlch). Manufacture of carbon- 
aceous material for filterlngifiD^dla etc. 2437. 
Jan. 31. 


Weyman. 1955. SeeX. 

CJoMPLETE Specifications Acc’epted. 

19,110 (1917). Kltson. Furnaces. (122,072.) 
Feb. 12. 

19,189 and 19,190 (1917). Davis and Twigg. 
Regenerative gas-fired furnaces. (122,073 and 
122,074.) Feb. 12. 

1309 (1918). Anderson. Inslallalion for use in 
the extract ion of mineral, animal, and vegetable 
snb.staiiCTs. (122,477.) Feb. 5. 

1500 (1918). Idoyd and Wild. Rccov(‘ry of sol- 
V(‘nts and voIalih‘ liquids. (122,085.) Feb. 12. 

1822 (1918). Reavell, and Kestner Evaporator 
and Engineering Co. Ai)paratus for concentrating, 
distilling, and/or elevating liquids. (122,500.) 
Feb. 5. 

1925 (1918). Smallwood.* Furnaces. (122,504.) 

Feb. 5. 

2171 (1918). Hutchins. Apparatus for facilitat- 
ing the obtaining of crystals from solutions. 
(122,507.) Feb. 5. 

2591 (1918). Mouneyrat. Chambers for effecting 
manipulations out of contact with the air, or in 
any desired atmosphere. (122, .515.) Feb. 5. 

2077 (1918). Leitch and Warburton. Apparatus 
for heating or cooling liquid or semi-liquid 
materials on a revolving cylinder. (122,721.) 
Feb. 12. 

.‘{812 (1918). Hnntinglon, Heberlein and Co., and 
Ringham. See XI. 

.5027 (1918). FranenrI. Kilns, furnaces, ovens, 
etc. (122,742.) Feb. 12. 

17,49:i (1918). IfkOeher. Conversion of uator 
pastes into oil piistes by <*heniical and mechanical 
action. (122,012.) Vch. 5. 

IL-FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUtrriVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 

Aclaiid, Harrow, and Nielsen. (Carbonisation and 
destructive distillation of carbonaceous materials. 
2240. Jan. 29. 

Bartolomeis and La Porta. Distillation of 
asphalt rock, bituminous slate, etc. 2001. Feb. 3. 

Bennett, Gillott, and Marplo. Producer-gas 
generators. 2829. Feb. 5. 

Bougliton and Hack. Apparatus for washing 
gas. 2825. Feb. 5. 

Bradley and Gruliam. Artificial fuel. 3107. 
Feb. 8. ‘ 

Byrom. Desulphurising oils. 2388, 2579. 
Jan. 30 and Feh. 1. 

(Cai'iieuter. Operation of horizontal carbonising 
retorts. 1983. .Tan. 27. 

Edwards. 2073. See III. 

Everett and Salernl. Treatment of carbonaceous 
materials for mnnnfactnro of power gas with 
recovery of hydrocarbon oils. 28()4. Feb. 6. 
Grogson and King. 2543. See I. 

IliKdey. (CCoke-quenching devices. 2013. Jan. 27. 
Hills. Manufacture of , fuel briquettes. 2444. 
Jan. 31. 

mils .nnd Wheeler. Manufacture of briquettes. 
250(5. Feb. 1. 

Holt and Walker. Manufacture of gas from 
coal etc. 2700. Feb. 4. 

Humphreys. Gas-generating apparatus. 2502. 
Feb. 1. 

Ilurez. (Coke-ovens. 2974. Feb. 6. (Fr., 

20.1.18.) 

King. Fuel for Internal-combustion engines. 
2256, 2257. Jan. 29. 

Kneen and Murray. Means for decomposing 
steam. and using the products for heating. 2223. 
Jan. 20. 

McHarry. Gas-producers etc. 2036. Jan. 28. 
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Pearse (Kennedy). Rotary retorts, and destrnc* 
five distillation of carbonaceous material therein. 
‘/*i49. Jan. 29, 

Rpukin. Apparatus for burninja; pulverised fuel. 
2.m Jan. SO. (U.S., 81.1.18.) 

Stein et Cle. Coal-dlstlllation furnaces. 3128. 
reb. 8. (Fr., 22.2.18.) 

Swinburne. Low-temiXTalnre deslructive distil- 
lation. 2208. Jan. 29. 

Swinburne. Dlsf illation of fragile fluids 2210 
.ian, 29. 

Waring and Waring. 2907. r \ 

Wetter (Weinri(?li). 2'187. T 

Weyman. 1955 X. 

Complete Specihcaiion.n AM;F.piKn. 

1170 (1918) Russ('ll < 'oMl-w.tsbing ( 122/171. > 

Feb. 5. 

1270 (1918). Penrose and IVnro.se Ma?iufae- 

furo of vegetable charcoal. (122,405.) Fd). 5. 

1837 (1918). Hrillsh Oxygen Po , and others. 
>Vr VIT. 

1740 (1918). Hiller. Apifurahi.s for iow-tem 

perature distillation of co.mI ;ind oPht ifliuminoiis 
subslanees. (122,490.) F('b 5. 

1779 and 7415 (lidH). Leadbcaler Obtaining 
rarbon from peal for (ar oi.iisiiig pnrpo'«!<*s 
(122,098.) Fel). 12 

1815 (1918). W(‘S( and Glot^ef L)eslructiv(' 

distillation of coal and like cnrlionareons materials. 
022,700.) Feb. 12 

7528 (1918). Laniberfy. Manufacture of 

l*ri(iuel.tes, (119,448.) Fab 5. 

10,707 (1918) Soiilli Metropolilaii Gas Co., and 
Somerville Removal of carbon nionoxble 
(122.781.1 F(4) 12 

HT '(’AR AND 'I'AU 1‘RODrTCTvS 
\i*]T,ir’viro%s, 

Colieili- Mamif.'ictcre ol >\ntb(die earboli<‘ 
acid 294(; F(‘b. 0. 

Edwards Fraclional disf illation plant for co.al 
tar. hydroc.arboiis, (‘b 207.‘! Jan 2^ 

rV - ('01/>TTtTNG MATTERS \NIM>VI0S 
Acrr.iCATio.N 

Hrotliertoij .and Co., Mor.sey ('lieiiiical Work.*'. 
EhrlmrdI, .and EhrJiardl. Maiuifacture of colour 
mg mailers dvcdiig by the melacbrom(‘ proc(‘sv 
::122 Feb, 8 

FoMcia.ft Specifica'iio.n A(Ci(TEI). 

4289 (1918). Morris. See Xlli. 

V— FIRRES: lEXTILES: CEIJAM>OSE; PAPER. 

APPI.K'M'IONS. 

(nusscdei. Process for lu’oductlon of derivatives 
of cellulose. 2911. Feb, 0. 

Papelera Espano])i. Manufaeturo of pa|K‘r. 
2939. Feb, 0. (Spain, 8.2.18.) 

Complete Specieiomtoxs Accepted. 

830 (1918). Marks (Du I’ont de Nemours and 
Co.). Production of coated fabrics (122,077.) 

Feb. 32. 

1180 (1918). Mjd'ks (Du Poid d<* Nemours and 
Co.). Methods of producing pyroxylln-coakMl 

fabrics. (122.080.) F<‘b. 12. 

1182 '(1918). Marks (Du Pout de Nemours and 
Co.). Production of pyroxyUn-coat<*d fabrics. 

(122,081.) Feb. 12. 

VI.^lU.E.VCniNG; DYEING: PRINTING: 
FINISHING. 

Applications. 

Brotherton and Co., Merrlnian, and MeDsey 
Chemical Works. T reduction of blue-black to 
black shades on wool by the metuchrome process. 
3123. Feb. 8. 


Moser. Treatment of woven and other fabrics 
for decorative etc. purposes. 2733. Feb. 4. 

CoMPLETK Specifications Accepted. 

2053 (1918). Dudley. Dyeing-machine. (113,440.) 
Feh. 12. 

31,427 (1918). Ainsworth and Mai her. Machines 
for winding and dyeing yarns, threads, or slmiljir 
materials. (122,780.) B'eb. 12. 

vrr.— AGIJaS; alkalis; SALTS; NON 
MF/rALLIG ELEMENTS 

Aci'mCATIUISH. 

Evans, and South Melropolltuii Gas 

<!o. Mamifaclnre ol ammonimn sulphate. 2379. 
.Tan. 80. 

Higgins, and United Alkali Co. Manufacture of 
caustic potash. 29)2. Feb. 0 

Norsk llydro-EVktrisk Kvaelsl()takti(*selskab. 
Production of lain’ (joneeutrated nitric acid and 
bdro-xide of introgi fi, 2720. Feb 4, (Norway, 
18.8.18.) 

Serret. Production of ac('ric acid. 8080. Feb. 7. 

'r.vri'r. IToeess foi mamifaeturing jiluiniua from 
bla.M- furnace .slag. 27.55. Feb. 4. 

Com iTiTE Siaxar K'A'rioNs AcuEi'TLo. 

15,(!08 (1917). Ha.vliursl. Vessels for conlalniug 
aeids and otlam Ihiuids. (122,001 i Feb. 12. 

17,41.3 (1917). Slandard Oil Co. Art of F>rodii('- 
ing aluminium carbide. (112,929.) Feb, 12. 

13.37 (1918). Rritisb Oxygen Co.. Bray, and 
P.alfour. Tngdnuuit of sf)athic iron ore for use 
in lh(' mamifacl ure of Jiydrogen. (122,474.) Feb. 5. 

0.525 (1918). Ridonl, and Soo. Talco e Ornfltl Val 
Clii.von<‘, Process and apparatus for the raaiui- 
faefure of liydrofliiorlc acid. (115,125.) Feb. 12 

yiU (ILASS: (CERAMICS 

Aj'PIJCATlONS. 

D(V\]e Treatment of clay etc 2787. Feb. 5. 

Forster. Macliliuu’y for mnnufaclun' of slu'et 
glass 2017 .Tan. 28. 

N<‘Wton. Tap for tiller presses for filtering 
[K)tters’ slip. 2415. .Ian. 81. 

()ulmby and Robinson. Apparatus for l)iiil(11ng 
up an object of riuarl/. glass 2800. Feb. 5. 

X.-^-METALS; MJOTATJAIRGY, INCLUDING 
ELEt^TRO-METAIAAlRGY. 

AiM’LICATIONS. 

.Vreiid Mamifaclnre ot alloys of copper, zinc, 
tad lead. 2495. .Ian. 81. 

Ar<md. l*roc(‘ss for making alloys rich in le)(d. 
2490 Jan. 81. 

Rallanlim' Maimfa(‘lure of alloys. 2921 
F(‘b. 0. 

Bols,seii(‘r. Nolder for )»lnmlnium 2288. Jan. .30. 
(Fr., 20.8.18.) 

Holton. 2184. Ner XI. 

Hr(‘arl(‘y and .lolinson. 3171. 8cc XXIII. 

Hrigiiten and Peakman. Furnaces for boat-treat- 
ment of metals. 2787. Feb. 4. 

Coles. Process for building uji or growing Iron 
upon steel ete. .surfaC(‘S. 2001. Feb. 8. 

(Vies. Elecliolyle for deposition of iron. 2002. 
Feb. 8. ^ ^ 

Dixon. Melting iron and 2740. Keh. 4. 

Hall, Metal-melting furnaces. 2851. Feb. 5. 

Howe. Metallurgical furnaces. 2403. Jan. 31. 

Ingle. Pre])aralion for removing rust from, and 
preventing formation of rust upon, iron. 2033. 

.Tan. 28. . 

Kievlts, and Kyuoch, Ltd. Pyromet^ for 
measuring temix;rntim>s of molten non-rerroiis 
metals. 2331. Jan. 80. 

Sulman. Manufacture of alloys. 2921. Feb. 0, 

Tvrer. 2755. VIT. 

Waring and Waring. Gas-producing and steam- 
raising combined wltli steel-melting furnaces ete. 
2997. Feb. 7 
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Weyman. Apparatus for separation of dust from 
blast-furnace etc, prases. 1955. * Jan. 27. 

White (Byers Co.). Puddling? Iron. 300G. 
Feb. 7. 

Wood ajj(l Wood Oiipolas. 2705. Feb. 4 

COMCLKTE SrECIFICATIOXS ACCEPTED. i 

IGO^i (1018). Armstrong. Mefallurpy of zinc. | 
(122, (;S8.) Feb. J2. i 

5179 (1918). Critchley, Sliarp, and Tellow, and ; 
Itejiworth. nard('nlim .‘ind teinperine of wire i 
(122,742.) Feb. 12. | 

21,520 (3918). Roger.s, Lancaster, Waller, jukI 
Jack.son. Treatment of j limed scrap (122,018.) , 
Feb 5. 

XI.- ELLt TRO CHEMISTRY | 

ArriJCATTONR. j 

Rolfoii Lleelrie heatinjj-elenjenl lor r.ii.sitm j 
temperature of solulion In eleciro-platiiip: vats 
2134. Jlu. 29. 

Coles. 2502. 8ee X 

C(X)ke. Storacre ballerles for (dc'etricily 30:: I. 
l\)b. 7. 

Exiey and Tveilner. Cliur^imr-ljonrds for el^etrlc 
aceijnuilator.s 2191. .tan. 29 
. Bxley and Tveitner. Mauiiracliir*' of tdeelrie 
accumulators. 2507. .fan. 31. 

Fuller Accumulator Co., and .Tones. Electric 
storage batt(‘rie.s or neoumulator.s. 2915. Feb 5 

Hossack. Dry batteries. 2203. Jan. 29 
Complete SpEtirrcATiOAs Ac<’Fptfd. 

1755 (1918). Robin. Elecirode.s of idectric 

batteries. (122,597.) Fid). 12. 

3842 (1918). nuntingion, lleberleln, and Co., and 
Bingham. Apparatus for the (d(‘etrical separation 
of Huspend(‘d pnrtieles from g.aseons bodies. 
(122,534.) Feb. 5. 

XTI -FATS; OlliS; WAXES 

Appi.tcatiox.s. 

Dacoy. Apparatus for tdlminaling tiv<- fatty 
acids etc. from crude oils. 2032. Jan. 28. 

Dixon and Harvey. Hydrogemdion 2727 
Feb. 4. 

Dunham. Emulsifiahle oil matcTlal in dr.\ form, j 
and proees.^of making same. 2.3(52. Jan .30 
Complete Specifica'iions Ar cECTi d. 

1750 and 10,424 (1918). Witter. 8 Vy Xlll. 

2388 (1918). Co-operative Wholes^) le Society. 
Marlin, and Rrizell. Process for <l(‘odorising and 
decolorising coeoa butter. (122,512.) Feb. .5. 

8209 (1918). Pink. Separating solid and liquid 
fatty or fa I -like bodies, (122,754.) Feb. 12. 

Xni. -PAINTS; PIGMENTS: VARNISHES; 

RESINS. 

APPf.lOATIONS. 

1372 (1918). Bailey Manufaetun- of anti-foul 
ing paints. (122,58.3.) Feb. 12. 

1750 and 10,424 (1918). AVItter. ITocess foj 
treating linseed oil residual fatty aedds and utilis- 
ing the same ns oil for paint or for oxidation for 
the manufneture of linoleum or like products. 
(122,090.) Feb. 12. 

4289 (1918). Morris. Manufacture of lakes 
(122,540.) Feb. 5. 

17,493 (1918). Fletcher Sec 1. 

XIV. - INDIA RtIRBER: GinTA-PERCilA 

Aiti.toatjon. 

Shaw. Washing crude rubber etc. eontaininc 
grit. 2072. Jan. 28. 

XV. -TiEATHER; BONE: HORN; GLUE. 

Application. 

Kent. Process for regenera tlmi of leather from 
leather scraps or waste. 3018. Feb. 7. 


[i’«bni*ry 28, 1810 


Complete Spbcipioations Aooepted, 

1178 (1918). Marks (Du Pont de Nemours and 
Co.). Process for producing artificial leather 
(122,678.) Feb. 12. 

1179 (1918). Marks (Du Pont de Nemours and 
Co.). Methods of producing artificial leather 
(122,579.) Feb. 12. 

19,235 (1918). Peyrache and Bailly. Method of 
prepjiriug bates for hides. (120,928.) Feb. 5. 

19,897 (1918). Channon IJqiild glue. (122.807 ) 
Feb. 12. 

XVl.-SOILS; FERTILISERS. 

’ 'oAin.ETE Specification Acceded. 

2083 and 12,150 (1918) C’onder. Apparatus for 
use in excavating supt^rphosphati^s ami the like 
(122,709.) Feb. 12. 

XIX.— FOODS : WATER PITIUFICATION . 
SANITATION 
Applications, 

Beeton. dikI 3Ynfood, Ltd. Drying organic sut> 
stanee.s. 2555. Feb. 3. 

Falk and Frankol. PrestTving food. 2.382 
I .Ian. 30. (II. S., 30.1.18.) 

Scorer. Refuse destructors. 299f;. Feb. 7. 

Selden Co., and Selden. Process of purification 
2557. Fob. 3. 

Wilson. Apparatus for treatment of sewag*^ 
2575. Feb. 3. 

CoMPLETi': Specifications Accepted. 

12,1.35 (1917). Jones, and Jones and Attwood 
Purification of sewiige and other liquids, (122,428.) 
Feb. 5 

2388 (1918). (jo-oixu’Miive M’liolesale Society and 
other.s SVe XII. 

XX— ORGANIC PRODIJirrS: MEDICINAI. 

SUILSTANCES; ESSENTIAL OILS. 
Appiioations. 

I)i\o(j and Harvey. 2727. »SVc XII. 

I.x‘ach, and TIniled Alkali Co. Manufacture of 
benzoic acid. 2913. Feb. 0. 

Mitsui Kozan KabiishikI Kidsha Process for 
decomposing jjaranitracetanlllde. 29,51. F(‘b, li 

(Japan, 15.5.18.) 

COMPt.ETJ. S(>ECTF1(;ATI0NS A('CEPTI'T). 

lo.Trw) (1917), Soo. Cblrn. des Usines du RliOrie, 
anc. Gilliard, Mounet, et Cartier. Manufacture of 
(‘thyliderie diaeetate. (112,755.) Feb. 12 
. 5252 (1918). Abbott Laboratories. /3-Bromo 

I ethyl p-uilrol)euzoate. (121,578.) Feb. 12. 

I 10,180 (1918). Napp (Hoffmann, La Roche and 
I (k).). Proe(‘Ss for the manufacture of easily 
j soluble eompounds of the CO-dlalkyl-, OC-diallyl-, 

I and CC-alkyLaryl-barhltnrle acids (122,778 > 
j Fel>. 12 

XXL I’TTOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Bradshaw Colour photography. .3081. Feb. 7 

Thornton. Kinematograph films and inanufac 
lure thereof. 2027. Jan. 28. 

Thornton Kinematograph colour films. 2028 
.Ian. 28. 

XX 11. EXPLOSIVES; MATCHES 
Application. 

Clark Alatehes. 2918. Feb. 5. 

(Mmi‘Lete Spfxiifkmtion ACOEPI'ED. 

13,25.3, 15,275, and 18,115 (1916). Sumner. Appa 
ratiiR for filling explosive material Into shells or 
other receptacles. (1^,42^.) Feb. 5. 

XXin.-ANALYSIS. 

Application. 

Brearley and Johuson. Apparatus for testing the 
hardness of materials. 3171. Peb. 8. 



Vo). XXXVUi.. No. i.l 


ABSTRACTS 


IMarch 13, 1919. 


L-CENOERAL; PLANT; MACHINERYo 

Volatile inflammable nolvents; Recovery of — - 
in indu»tiial operations. Q, Sestini. Aiinali 
Cblm. Api>l., 1918, 10, 117 -130. j 

A METHOD devised for the recovery of the solvent i 
useii in impregnating gauze dressings witli iodo- I 
form is also applicable in other directions. .The 
gauze is delivered from rollers into a closed cham- 
ber divided into three compailmeiits. In (he first 
of these it is immersed in an ethei*eal solution 
of rosin and iodoform; in the second the solvent 
is evaporated; and in th(‘ third the dried gauze is 
wound on another roller. J:iec(ric healing is used 
for evai)orating the ether, since it is necessary ! 
strictly to regulate the tcuiiperjiture to prevent lo.ss j 
of iodoform. Simple resislanc(‘ coils ar(‘ unsuit- | 
able for tiie purio.se, owing to the ether being | 
oxidis('d to ac(‘l aldehyde and formaldehyde in con- I 
tact with the hot wires. To obviat<‘ this the j 
resistance coil, to which a charge of la, 10, or h 
kilowatts can be supplied at will, is iinmer.sed In 
hot oil in a rectangular Ik)X of iron plate, auto- 
geiiously welded. A little below the surface of the 
oil is an iron tube which passes out through tin* 
side of the box and then extends downwards and 
upwards to form a U-tube. Near the ba.se of the 
TJ-tube is a lateral tube for the injection of com 
pressed air, and to this injector is conducted tin* 
air saturated with ether vapour within the appa- 
ratus. The emulsion of oil and air in the asc*end- 
ing arm of U-tube rises to a levfd much higlnu- 
than that of the oil in the electrh* rt'si.stancc box, 
and passes to a small bo.'i orovid(*<l with an out- 
let tube; for the escape of air. The hot oil flows 
from the box downwards through a coll comiio.sed 
of four parallel tubes, over which i)as.s('s th(‘ 
travelling band of ganz<‘, and is led back into the 
rt‘sistanc(* box. The ether (‘vapora(<*d from the 
gauze is witlidrawn from the api)aratiia by means 
of a lieiman aspirator, and condensed in two 
spiral condensers, (he first of which is cooled with 
water and (lie second with ice. From 50 to 80% 
of the (‘liu'r is recovensl, (he average being about 
A. M. 


r.V'I'ENTS. 

Drybiy and like apparatus. T. W. 85. Hutchins, 

Mlddlewicii, Uheshire. Eng. I’ah 122,077, 1.3.3.18. 

(Appl. 4414/18.) 

The ai)paratus Is jairdeularly adai)t(*d for drying 
a paste containing carbon, as used in the ])repara- 
tion of carbon blocks for metallurgical or like 
purposes. Tlie inalerial is in(ro<lu(‘<‘d into a hori- 
•zontal rotating cylinder through a pipt* at one 
end, and the evolved vapour and gas are with- 
drawn tlirough a wncentric plp(‘. The cylinder 
contains a number of loose short .rollers. The 
charging end of the cylinder is at first slightly 
tilted up when the i)aste is charged into it, and 
the paste* becomes si)read over the int(*rnal sur- 
face during rotation, th.'^ rollers being at the lower 
end. Aft(‘r a predetermined charge is introduerd, 
the tem])erature is raised to expel all liquid and 
leave the caked material on the walls of the 
cyllnd(*r. The Inclination of the cylinder is then 
reversed so that the rollers work towards the other 
end and break up the deposit on the cylinder. 
"The tilting of the cylinder may Ik* n'peated as 
often as neces.sary and then the cover at the end 
remote from the charging pipe is removed and tin* 
material dlscharged.-~W. F. F. 

Bryiny apparatus. S. S. Amduruky, Rochester, 
N.Y. U.S. Pat. 1,280,105, 3.12.18, Appl., 4.5.18. 
'Tttu material to be dried is placed on the for- 
«minous top of a casing containing a set of heat- 


ing pli)es and provided with an Inlet for the dry- 
ing air. The heater comprises a drum having 
branch pii)es extending outwards and downwards 
from its opi)oslte sides, with sei)arate gas burners 
extending across I lie outer ends of the brauch 
pipes, and having jets opening into the ends of 
the pipes. The outlet of the drum discharges out- 
side the casing. Separate valv(*s are provided for 
tin- burners, and a damper for (he outlet is cou- 
neeted to the valv(‘s so as to be opened when either 
valve is oi)eued.— -W. F. F. 


Ueswcatuuj apparatus. C. F. Coleman, Phila- 
delphia, Pa. U.S. Pat. 1,28tv538, 3.12.18. Appl., 
t).3.17. 

A IV endless belt travels around two drums spaced 
apart vertically within a housing and dii)8 Into 
a liquid receptacle below the iowe* drum. 
Belw«*eii the drums Is a pair of vertk*!)! easiugs 
having inkd aiid outlet pip(*s and with tlieir outer 
sides conv(‘X ami bearing against the (‘iidless belt. 
Means are provId<Ml for tightening (lie bell so that 
it is h(‘l(l ill frictional engagement with the 
casings.— ,7. H. P. 

Dryer E. H. A. Zwoyer, Perth Amhov, N.J. U.S. 
Pal. 1,200,000, 31. 2.1 S. Appl., 1().2.17 

A iiKvrEi) chamber contains a rotary si'ctional plat- 
form with a second similar platform bem*ath the 
lir.st but rotating in tlie opposite direction. 
Briquettes or other materials are plac(*d in a thin 
lay(‘r on (he njqier platform and means are pro- 
vided for tiielr transference to tlie lower plat- 
form.- C. A. K. 

Furnaces. A. F. Hinds, J^oiulon, T. Stinchcombe, 
Chesterfield, and The (Oieiiiieal Engineering and 
Wilton’s Patent Furnace Co., Ltd., London. 
Eng. Pat. 122,232, 0.1.18. (Appl. 530/18.) 

The fuel is siqiported on perfornt(‘d plates carried 
by iierforated ehaiim l Irons wliieh may bo recipro- 
cated In any known manner. The cliamlx'r below 
the hearth is divkhal by ti“ans\erse partitions into 
thre(* conqiarlirn'iits, and three air-supply pipes of 
the form deserik'd in Eng. Pal. 21,78.5 of 1004 (this 
.1., lt)0r>, 1203) extend from the front of the fur- 
nace into the Ihrc'c* compartments 'respectively. 
Air is injected into the tliri'c pip(*s by si earn 
nozzles projt*eUng Into tin* outer ends of tbe pipes, 
so that the air supifiy to each section of the grate 
may be regulated. Tin* ash is discharged at tlu* 
further end of tlie grate. (Ketereneo is dii‘ecto<l 
in iiur.suanee of Sect. 7, Sub-s<‘ct. 4, of the Pab'iits 
and Designs Act. 1007, to Eng. Pat. 0732 of 1804.) 

—W. F. F. 

Furnace construction. W. S. Robinson, Benton 
Ilarhor, Mieh. U.S. Pat. 1,280.114. 20.11.18. 
Appl., 20.2.17. 

The roof of a funiaei* is eonstrneled as a hollow 
arch lined with firebrick, tlirough wliicli air for 
combustion is i);iss<‘d to flu* furnace*. The outlet 
for the air extends longitmliiially along the 
bottom of the arch, and means an* provided lo 
dcllc(*t tin* air at intervals tlirongli the outlet into 
(he furnacc.“W. F. F. 

Furnace: Regenerative . T. F. Bally and 

F. T. Cojie, A.ssignor.s to The Ele(*trle Furnace 
Co.. Alliance, Ohio. U.8. Pat. 1,280,907. 10.12.18. 
Appl., 25.1.18. 

The furnace comprises a heating chamber and a 
regenerative hood. Two trains of material move 
In iMirallel direction^ through tlie furnace, one 
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above the other, and means are provlileil for drop- 
ping material from the npi>er to the lower train. 

-j. H. r. 

Anneuling funiaci’. T. F. Ihilly, Assignor to The 
Fleet rle Funiaet' Fo., Alliunee, Ohio. F.S. Pat. 
10.12.18. Appl., 21.1.18. 

The furnaet' consists of a heating fiirmu'e and n 
r( 'generative hood. The heating furiiae<‘ is located 
at the O'ntre of the hood and re<^i*ivt‘s he;it from 
('lectrical resistance elem<*nts placvd longitiidlnall.v 
ill the sides of the furnace. Two parallel trains 
of material move in opiiosiP* dimtious throiigii 
the n'gi'm'rative liood ami tlu' furnace'.- J. 11. 1*. 

Kcrcca/a.f/ and filtrrinff upiniralus. F. W. Brackett 
and Co., Ltd , and F. W. Brackett. t'olelu'Ster. 
Eng. Pat. 122,211, 4.2.1S. (Apjd. .27S1/1S.) 

The of thi; jdates. c, of an endless sens'ii 

or tiller ar(' fornu'd as shown in the tigure, tic* 



iH'nt iMH'tions titling over and th<‘ .straiglit portions 
under cross-bars, a.— W. II. C. 

Filtvr’/ilin-fonning apparnlus. G, Moore, .Toplin, 
Mo. TJ.S. Pat. 1,287,071, 10.12.18. Ai»pl., 17.5.17. 
A FiLTEU-inAME Is placed in a container mounte<l 
on pivots and tlie material which Is to lorin the 
him is introdneed into tlie eontainer iimh'r 
pressure. When the him is formed the frame is 
removed. -~W. H. (L 

Filtering machine; (fontinnoan aafomalic ernfn- 
fagal H. A. Herr, Philadel])hia, Pa. U.S. 

Pat. 1,280,020, 3.12.18. Appl., 22.12.15. 

The material to be tillered is fed into a rotating 
basket provided with a central oi)eniiig in tlie 
bottom which is normally clo.scd by a cover. The 
solid material is di'jioslti’d on tln» walls of the 
basket and the li(iuid is discliarged. The speed 
of rotiitlou of the basket is then reduced for a 
predetermined time, and the solid material 
I'emoved from the walls i>y an oscillating sorai^er. 
The cover of the central oiKUiing is lifted off at 
a predetermined lime, and tlie material which has 
eolleeled on the liottom is swept through the or*en- 
Ing by a oonveyor.—W. F. F, 

(Janen; Apparnlus for subjecting to the action 

of heat and pressure. B. E. Somermeler, Engle- 
wood. Fla, U.S. Pat. 1,280,135, 20.11.18. Appl,, 
2G.4.17. 

A REACTION chamber of refractory material is 
provlde<l with an internal heating coll and is sur- 
rounded by a pressui’e chamljer of metni. Gases 
to be treated are supplied to the reaction chamber 
and means are provided for putting the two cham- 
liers into communication and for maintaining the 
tlesired pressure in the pressure chamber. The 
]*roiluct8 of the reaction are vdthdrawn from both 
chambers.— AV. F, F. ^ 
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Condenser, M. T. Brown and G. AV. Southerland, 
Jacksonville, Fla. U.S. Pat. 1,280,523, 3.12.1S, 
Appl., 29.6.15. Renewed 24.1.18 

A ooNOENSER coiisists of ail ui>i>er and a lower 
tank, tlie upiK'i* tank having a horizontal parti- 
tion with pockets opening alteruatoly In opposite 
(linM'tloiis. (V'rtaln of the pockets arc providoiJ 
with Imffles for causing a tortuous passage of Ouid 
tiirough the tank. An outlet in the bottom of llic’ 
upix'r tank oixuis into a pijie passing tlirougli tlie 
lower t:ink. The ovi'i'fiow from the upper tank 
supply's the lower tank.- .1. 11. ,F. 


(Under, F. A. Plullipjd, Assignor to A. R. May 
and ly L. Evans, Pollstown. Pa. U.S. Pat. 
1,289, 701. ;;.12.18. ApiO., 24.11.15. 

A I'oiu’ELAi.v cylinder having a sjtiral projection, 
formed on its outer surface is surrounded by an> 
onti'r easing thi' inner surface of which is in con- 
tact with the .spiral projection, thus foming a 
st)inil channel through which liquid may flow*. 

— AV. H. 0. 


(Un)ling-marhine. A. Al(i> Gr.*iy, Elizabeth, N..T~ 
U.S. l*at. 1,280,880, 2.12.18. Appl., 0.2.17. 

IhuiiiaiT cooling vess(*ls, I'acli having n central 
rotating .shaft i»rovlded wiMi .scrapi'i’s to detach 
the solids di'poslled on tjie inti'rior surface of the 
vi's.seLs, an' coniu'cted togetlier jiI allei'iiati* (‘iids 
by conduits within which means aiv lU’ovidisl to 
mov»‘ the contents forw’ard from vessi'l to v('ss(*l. 

w. H. r. 


Cuidinif tijiri'r, ('. V. Xor<lb(‘rg, Butte, Mont, 
i:.S. Pat. 1.287,402, 10.12.18. A]»pl., 23.0.17. 

The floor of a natural draught cooling tower i» 
inolined towards a w('11. Air inlets are nrraiigi'd 
lH.'tw'(‘en the piers supporting the tow'er and 
iH'tW'ei'U tlu' tow'er and llie pi(‘rs. StepiK'd in- 
clined ginh'rs an' canB'd by tlie ])iers and snj)port 
the floor. Aniuilar serii's of coiK'eiitric liatlles are* 
di.sixised in stepiied ;uid l.ip]x^d relation above the 
fliMU*. Each baffle lias, at Jls lower ('dge, a ri'tain- 
ing flange pro^'lded will) an onlli't, the outlets 
iK'ing out of vi'i’tical allneuu'iit. A grating ex- 
tends a<Toss 1h(‘ lower p«>rtion of the tower above 
Die baffles, and .-i suiqily plix' exli'uds upwards 
from Die well abovi' th(‘ grating and is providt'd 
with a spray h(*ad at the top. An outlet pil^e from 
the w'ell is also providiMl. -.1 . II. P. 


Disintegrating - marhinr. AV. A. Patterson, 
Assignor to A. P. and R. II. Boulware, Dallas. 
T<‘X. U.S. Pat. 1.286,757, 2.12.1S. Appl., 4.2.18. 

The grate of a disintegrator mill Is formed of 
spaced longitudinal bars w'hleh aiv alternately of 
different lu'ight and have exposed cutting edgon 
on their upi)er corners.— AV. II. U. 


Crushing-mill. T. J. Sturtiwant, AVelleslcy, Mass., 

A.s.siguor to Stiirtevant Mill Go., Boston, Mass. 

U.S. Pat. 1,286,831, 3.12.18. Appl., 23.2.18. 

The ea.sing of a disintegrator mill is divided along 
a vertieul plane, parallel with the shaft, Into two 
unequal portions which are hinged together, so 
Diat the smaller may be swung, aside to allow of 
access to the interior. The axial shaft and part 
of the curved cnishlng surface are supported 
within the larger portion of the casing and the 
rest of the cnishlng surface within the movable 
portlon.-AV. H. C, 
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Rrfri^erating machUie with revolving evaporating 
ehamher. H. Lanz, Maiinheliii, Ger. Pat. 
:M»8,095, 21.1.17. 

Tat revolviug evai)oralion chamber is provided 
wKh a fit‘paratc shaft which is coupled, inside (he 
Slid ion chamber of llie compres.sor, to the shaft 
which oiierates the compression pi.ston. This 
.MiTangemcnl permits a pcu’manont union lad ween 
the evaporation ciiambcr and the comi>r(‘SSor shaft, 
wiieirby a gas tigiil connection is obtained with- 
out ini(‘rferinft with tlie accessiiulity of tlu' 
nuK'liine for mainlcnance and r(‘pairs. - .7. P». 

Drgcr; Conl'niuous autotnatic . <\ A. Wendell, 

.Toliet, 111. Ileissuc 1 1..W4. M.VIAK of P.S. Pal. 
i,088,7r,i, c.:i.i4. Apj.i., 

Ske (his J., 1014, h.Sl, 

Khaft-kiln. A. and W. Steiger. Ziirirh. Switzm*- 
land. U.S, Pat. 1,287.50.7, 10.12.18. Appl., 4.8.17. 

Skf Eng. Pat. 100, 200 of 1017; this .7., 1018, 374 a. 

KrdiHtvalor. N. Dc(U’r, Pro(»kl.tn, N.Y. T'.S. Pat. 

1.287,0*50, 17.12.18. Appl., 10.8.17. 

See Eng. Pal. 120,270 of 1017; this .7.. 1018. 7.55 a. 

IJniiiiff. Eng. Pal 111.112. XccXIXn. 


11a.~FU£L; GAS; MINERAL OILS AND 
WAXES. 

Coal; 0,n(lali<jn oj . .1. It. i'aillngton. (’luuii. 

News, 1010, il8, 50-51. 

Discussjxo the c.xiKH'imcnlal results of It. V. 
WlK'cler (this .1., 1010, 05 \) on the slow oxidation 
of eoal at l(*w lemijeralures < 15” -100*^ (X), the 
author criticises the hypollu'sis that air is nbsorlxMi 
l>y tlie frcsldy won coal with tlie formation of 
a c-omplex addiluui compound, and sugg(‘sts, as 
an alternative (‘xplanatioii of the observed tacts, 
that the process is primarily one of adsorption. The 
]>rimai'y oxidation j)roduct is probably carbon 
monoxide, earhon dlo.xid(* iKuiig formed only through 
the agency of inoisturi*, with slmultancou.s produc- 
tion of hy<irog(‘n which, however, was not l(K»kcd for 
by Whcclci-. The adsorption hyiiothesis explains 
the ditfcrences observed !)elween the indiaviour of 
moist and dry air, the ratio GO, /CO Indiig smaller 
wdien the air is dried lx*fore coming in eontnd with 
th<‘ coal.— E. H. It. 


(Uiul ash; Fu.sihilitj/ at and determinatiitn of 

the so^tctiing Inaperature. A, C. l^ieldner, A. E. 
Hall, and A. \j. Feild. ThS. Hureaii of Mines, 
Hull. 1211. Ibis. 14(1 i)ag(‘s. (StH‘ also this .7., 
1915, 704, 1001, 1079.) 

Thk Investigation was made willi a series of ashes, 
oldained from 110 samples of coal, lignite, and iH*at, 
and containing SiO , 12-3--7t>; A1 0,, S-O— 34*7; 
Fe^O^, 3-8— 09-7; (^aO, 00- ISO: and MgO, 0-2— 
10%. The asims were moulded Into the form of 
Seger cones and heated In furnac'es of various tyiies, 
and at different rates, under oxidising, reducing, 
and neutral conditions such as occur in different 
parts of n find bed in ordinary boiler pracli<*<\ 
The chief factors affecting the softening tempera- 
tin-es were found to he ‘.- Fineness. Ash ground to 
an impalpable iiowder softened at a slightly lower 
temperature than asli of 100-mesh size; a fineness 
of at least 200-mesh was preferred. Carbonaceons 
matter. In atmosphei'es of air, of hydrogen and 
water vapour, and of carbon monoxide and carlwn 
dioxide, at rates of heating up to 5 ® 0 . .per min., 


no appreciable difference in softening temi)crature 
was found between cones composed of carbon-free 
ash and distilled water and similar cones In which 
a 10% solution of dextrin wras employed os binder. 
At more rajild rales of heating, in the reducing 
atmosph(*re of a gas furnuco, sw^dling and In 
tnmesevnet^ occurred whmi the <'ones contained 
carbonaceons matter. Ignition of the re-ground ash 
in oxygon w^as found to promote more definite and 
reliable softening points, (‘siM^elally wlieu the 
original ash had ineomplettdy igidtiM. 8/7c 

and shape of vone. SInc(' shmdei- eones of eonl ash 
I were found not to bend as uniformly as the st.'iiidaid 
I pyromotric cones, lh(‘ iHuiding tendency was 
I eliminated entirely by liiercasiiig th(‘ wi<llh of the 
j Ivasc. and the softening l('miH‘rature was taken as 
I tlu' point where lh(‘ coiu' h.ad 1 h*('ouh' roiiahl.v^^ 
! .s])hcrical. IMu' lu'sl si7.(' for this imrposc W’as 

I found to a coik* i in. high and in. widt‘ at 

! the base; and th(‘ end ]>oinl was found to be rejiro- 
* dncilde within 30”('. Inclinafion of cones. Verll- 
I eal mounting of the (-ones wais found to be the most 
sjitisfactory ; horizontal or inclined cones geiUMally 
j indicated a soflcuilng temp<Tatiir(‘ at too early a 
[ stage in the fusion process. Fair of heating. Hates 
1 Im'Iow^ 2” or above 20” (1. i)er mill, w^re nnsallsfiic- 
I lory. Atmosphere. The higlw'St results were oh- 
' tained in air (platinum wire n'sistaiice furnace) or 
I in a .‘^lrollgly reilncing atmo.sphcro of carbon 
I monoxiilc (Norllinir> furnaiv), lli<? i^'on content of 
I tlie a.sh, in lh(‘ latter cas(\ Iwung reiliiced to metal 
I and thus eliminated as a fiux; and tlie lowest results; 

I in atmosphcr(‘s of mix<‘d gases (hydrogiui and water 
' vapour or carbon monoxide and carbon dioxide) 

I in w4)icli tln‘ iron w'as eonvc'rti'd mainly into ferrous 
oxide. Hy lieating lh(‘ (‘ones in (‘ontact with the 
prodnels of combustion in a gas fumneo operated 
willi the maximum i‘XC‘ess of gas over air, the 
r(‘(piir(Ml d(‘gree of ix'ductlon w\*is oiitalned without 
production of ni(‘tallic iron, and the condition of the 
iron in the sofpuu'd asli (‘oru's was found to 
approxinnit(‘ to that of the iron in clinker oiitained 
In boiler iiraetiix'. From the aliov«^ considerations, 
fhe followdng procedure is recommended as a 
standard ni(‘thod tor determining the softening 
temperature of eoal ash : — Ash of 200-meBh fineness, 
which has Ikmui pnwdoiisly ignited for 2 hrs. in 
oxygen at 800”- 850” t is moistened with distilled 
w’alcr or with a 10% solution of dextrin and moulded 
into cones ] in. liigh and \ in. wide at the base. 
'rhc.s<‘ arc drh*d, s<'t vertically on a supiKirt by 
means of a plastic mixture of kaolin and alumina, 
;nid, if (xuitaiiiing dextrin, heated in an open muffle 
for .‘10 mins. The cones are tlion heated, within a 
loosely-covmcd erueilile, in a iK)t molting furnaiH‘ 
having three tangential gas burners near the tiase 
and provided with a sighting aiKuMure and tinuano- 
eoui>lc oiHUiiiig at the sides. The erueihle has an 
oiMudng at the .side in aliiiement with the sighting 
aperture of the furnace, and the furnace is operated 
with the maximum exi^ss of gas over air. At 
800” 0. llic l(‘ini)crature increase is mluc-ed to 
Tietween 5” and 10” C. pen* min., and this rate is 
maintained until the end of the test, temiiera lures 
being laken hy mianis of an oiilical pyrometer or 
protected lliennoeouple. Record is made of the 
lemiieralures at whidi Initial deformation, soften- 
ing, and actual flowing of the ixme.s occur. 

-W. B. F. P. 

Water-gas product /(tn ; Coat t ihuf ion to knowledge of 

the principles of . Decomposition of steam 

hi/ red-hot charcoat. .7. Gwosdz. Verhnndl. ver. 
lh*f. GcwTrbfl«4ss4*s, 1918, .3.3—45, 5^7-70. Z. 
angew. Chem., 1918, 31 , Ref., 398. 

As the result of a .series of exi^erlments, the author 
concludes that In the decomposition of steam by red- 
hot charcoal, carbon monoxide can be produced as a 
primary protUiot even at a relatively low tempera- 
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ture, provided exiierimeiital conditions are suitablv 
chosen. This result Is obtained when charcoal 
containing a mlnlniuni ash content Is used. The 
primary proeess in water-gas proiluctlon appears to 
be the formation of carbon monoxide and carbon 
dioxide, in relative proportions corresi ending to the 
6QiilIibrium establish(*(i betwetm these two gases in 
presence of carbon. Further, at the surface of the 
charcoal, carbon dioxide is produced by the inter- 
action of carbon monoxide and steam, the extent of 
this reaction ladiig largely conditioned by the ash 
contojit of the charcoal. The iiuantitv of steam 
i^iI)osed in unit tioi& varies with the surface 
the ht the charcoal (see this . 1 ., mx, 5;iSA.) 

-J. S. G. T. 

Sci’'' 

tcr-gas; Soft coal for . K. U. Harper. Gas 

Itecord. Gas .1,, ims, 146, 121. 

coMPAUisoN of the behaviour of bituminous coal 
with I hat of good coke in w'ater-gas generators 
showed that wlien bilumliious coal is employed, 
considerable <*link(‘ring troubles are introduced; 
there i.s an inci’eas(‘ of as much as 40 li.Th.U. i)er 
‘Ciib. ft. in the calorific vahu‘ of the blue wat(‘r-gas 
‘Obtained, sucli incn'ase t>eing liable to cause over- 
beating of parts of the installation: the amount of 
hydrogen siilphnh' is increased: the quantity of 
ash is increased ; tlu' daily make of gas with a given 
installation may be decreased by as much as 5%; 
8% of the fuel may be lost in tlie clink<‘r or ash: 
and th(^ steam consuin<‘d per 1000 cub. ft. of gas is 
higher than wlnm coke is used.--J. S. G. T. 

Benzol in f/as; Estimation of — — , 8t. Claire 
I)evill(‘. J. CsiiK's 0 Gaz, Dec. 20, lOlS. Gas.]., 
lOlt), 145, 272-273. 

The author lias revised his earlier fn'ezing method 
(J. U.sines a Gaz, ISSO, i;j; this .1., ISS!),' 072) to 
meet tin* need for delermiiiiug the benzol content 
of gasi*s poor ill that constituent, c.y., gas which 
has bt‘en scrubbed in order to nrover its lieiizol. 
The gas, dried by calcium chloride, is passed 
through a narrow vertical glass vessel which is 
maintalm'd at a tcmperaturi' of - Sl^ to -72^ (J. ]>y 
immersion in a paste of carlMui dioxide snow and 
acetone. 120 litres (4 24 cub. ft.) iR‘r hour of fairly 
rich coal gas may safely be pa.s.sed and the wdiok* 
of the Ixmzol is frozini out. A test can he coiiqilctcd 
in about 1( hrs. Tin* cooling agmii is contained in 
a D(*\var vessel and will remain below -72° (k for 
five hours; (*iglit or nine tests can lie carried out 
with a cylindLT of liquid CO,, containing 22 lb. 
When siillicient gas has bceircooled (150 to 200 
litres for ordinary coal gas and correspondingly 
more for poonu’ gases) the treezing tulx* is discon- 
nected, cl<;S(‘(l, and luougiit to room temiierature. 
The expamied gas is ndeased and lla* wciglit of the 
benzol determiruMl. If the freezing tube contains 
some liquid at the bottom, iriiriHHliateiy it is taken 
from tlu‘ Dewar vi's.scl, tlu' presence of toluene 
<fre€‘zing pt., -03° (k) is indicated and a rough 
estimate of the amount can Ih‘ made by noting the 
volume of the liquid. The benzol C(>ndens<xl out 
•during 41 tests, amounting to 400 c.c., had sp. gr. 
0*882.7, and its composition us determined by dis- 
tillation, after allowance for a 2*7% lo.ss, was: — 
Boiling below 80° (k, 1*7.5% ; from S0° to 84°. 79'1S% ; 
84° to 00°, 8*20%; i)0° to 100°, 2*02%; 100° to 11.5°, 
2 03%: above 11.5° C:, 3*0.3%. Data are given 
ndating to the past, and present benzol contents of 
Paris gas.— T. F. E. R. 

VokC'Ovcn gas; Washing of light-oil fractions from 

. F. D. Schreiber. Gas Age. Gas J., 1910, 

146, 200. 

The washing of benzol, toluol, and solvent naphtha 
Is ixjrfofmed In un agitator <8f the Koppers type 
of 5200 galls. cai»aclt.v. Full charges are always 


used and the procedure successfully adopted is 
tabulated in detail. After washing with acid and 
water, the oils are washed with lime water, 
followed In the case of the benzol by a washing 
wdth caustic soda. The consecutive use of ilme and 
caustic soda in the btmzol washing is efficacious in 
removing the benzenesulphonic ac*ids which fre- 
(liiently cause corrosion of dephlegmator tubes in 
subsetiuent distillation when not removed. The 
lime must be of high quality, frt'o from grit, and 
when slaked and made into milk of lime must not 
dejmsit susiiended matter. In washing solvent 
naphtha, the charge is prone to heat up consider- 
ably and care mu.st be taken to ket‘p it as cool as 
possible.— T. F. E. R. 


Inflammability of gaseous mu-tiircs; Dilution 
limits of - Part HI. Jjower limits of some 
midcii inflammable gases irith air. Part IW 
Upper limits of some gases, singly and mixed, in 
air. U. F. Coward, Ck W. Carpenter, and W, 
Ikiymun. Chem. Soc. Trans., 1911), 118, 27—39. 

The lower limits of intiammability of various mix- 
tures of hydrogen, methane, and carbon monoxide 
with air liuve been determined, the combustible 
gases being takiui two at a time, or all three 
together. A mixture of town’s gas ” and air was 
also examined. The results obtained .show that the 
lower limits for the various mixtures may be calcu- 
lated with fair accuracy from Im Chatoller’s 
formula, according to which if n^, . . . are 

the proportions of the several combust il)l(‘ gases 
in the lower limit mixture, expressed in iierceu- 
tages of the total gas mixture, hnd n,, n,, . . . 

ar(‘ the corresponding iK^recmtages for each o'f the 
combustible gases taken separately, then 
+ + * • •== 1 

The npjRH- limiting mixtures have also been deter- 
mined for hydrogen, methane, and carbon 
monoxide, and for various mixtunvs of these gases. 
The uppm* limits in air saturated with watiH* 
vapour at 18°--19° (k were found to be in tlie 
neighbourhooii of 74 2% for hydrogen, 15*4% for 
methane, and 712% for carbon monoxide. For 
mlxtiir(‘s of the.se gases, tlie upiKH* limits can be 
(‘alculaled approximately from the ad(lili^e 
formula referred to above.— H. M. I). 


name; Propagation of through tubes of small 

diameter. Part II. W. Tayman and R. V. 
Wheeler. Clicm. Soc. Trans., 1919, 115, 39—45. 

Fom.owi.vg th(‘ method previously used in experi- 
niimts w'itli mixiLin'.s of methane and air (this .]., 
1918, 59S A), the authors have determiiKMl tin* .spiR'ds 
of the uniform movement of llame in mixtures of 
air with coal-gas, hydrogen, and a 1:1 methuiie- 
hydrogem mixture, using glass tubes of v.-iryiiig 
diameti'i*. The rixsults obtained show that not onlv 
can tile composition of the upiR‘r and lower limiting 
mixtunxs for mixed combustible gases be calculated 
from the iipjier and lower limit data for tlie imli- 
vidual gu.se.s in the mixed combustible by means of 
JiC Chntellerks formula (compare preceding 
abstract), but that tin* .siK'cds of the uniform move- 
ment of flame can lie calculated from a formula of 
the same type. This formula ar»i>ears to be 
applicable to the mixtures, whatever may Ik? the 
speed of propagation of flame. The exiierlmental 
data lead to the conclusion that coal-gas is an 
unsuitable gas for the testing of miners’ safety 
lamps, since small variations In composition have 
a considerable effect on the speed of probagatlon of 
flame in its mixtures with air. The reduction In 
the proportion of paraffins and increase In the pro- 
portion of hydrogen, which occur wheil carburet ted 
Water-gas Is employed to dilute the coal-gas, give 
a mixture which, with air, has a much greater speed 
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of propagation than can be attained by mixtures 
of methane and air. Moreover, the speed attainable 
with gas produced solely by carbonisation at 
normal rt^tort temperatures is more than double 
that attained in mixtures of methane and air. 
Although the speed of propagation is the main factor 
which determines • the ability of flames to pass 
through tub(‘S or liolos of small diameter, this 
appears to deiK»nd also on the quality of the Inflam- 
mable gas. The hydrogen present in coal-gas is in 
considerable measure responsible for the iKdiaviour | 
of the flame in mixtures of con 1-gas and air. i 

— H. M. I). I 


Eihane and air; Injlanimation of ini,rturcs of 

in a dosed vessel ■ the ejf<ris of ttn'hulcnCA\ 
R. V. Wheeler. (Miem. Soe. Trans., 1010, 115, 
SI— 94. 

The si)eed at which flame is proiiagated through an 
inflammable mixture in a (;lf)s('d vi'sscd is deixuidenl 
on the degn'e of mechanical agitation of the 
mixture. lOx periimuits made with mixtures of 
('thane and air near the lower limit of inflamma- 
bility (3’J0% ethane) have demonstrated that 
mechanical agitation of a mixture jamr in coin- 
tmstible gas renders it diflicult for tin' flame, wld<*h 
originates during the passage of tin' discharge, to 
spread away from the source and travel throughout 
the mixture. The difliculty increases as the degree 
of agitation incn'ases and as tlu' piopoi'tion of eom- 
bustible gas in tlie mi\tur(‘ is <]ecr(‘as(*d. If, how- 
ever, the flanu' spix'ads in such an agitated mixture, 
it travels very rai)idly. The ai)pearance of the 
flames in mechanieally agitnbal mixtures of 5-0% 
methane and air suggests tliat the action of the 
form of tiirbuh'iice used in the (‘Xp(*rim(‘nts is purely 
umehaiiicnl. Tiie flame is forcibly dragg(‘d in tlu' 
wake of the rapid curr(‘nt induced by tin* involving 
tan used as agitator and burns tlie mixture in its 
i)atli. In a('cordance with this view' it has already 
been found by Hopkiiison (K(‘p. llrit. Asso(\, 1912, 
201) that tile i-apidity (tf combmstion incn'nsc's with 
the degree of turbulence, iuid (‘xperinamts witli 
mixtures of ('tliaiK' and air are now rer‘ord(‘(l 
wdiieb show' tiiat mixtures for wdiieli tlie .speed of 
pr()i)agation of tlanu* is nornially slow an* more 
susceptible to the intliKUice of turbulence than mix- 
tures for whicli tile normal spec'd is high. With 


time by sweating of the total scale Ilian hy sweating 
the hard and soft scales separately. For examphb 
a hard scale melting at 129° F. tri4° (\) an^l a soft 
scale melting at 113° F. (45° C.), wlien mixTd in the 
proportions in which they wen* oblairuMl, m<‘lt(‘d at 
about 120-5° F. (49° (\). Wlicn these scales were 
s<‘parately sweat'd only 17‘2fl% from the soft scale 
reached the proi)er colour, wiiilst 58-.33% of tlie eoiib- 
hilled n'sidues was yellow' and n'fiuired re-sweatinjj 
to obtain llio inaxinunn yield of white wax. When, 
how('ver, tlie scales wen* eoiiibined jiroportlonately 
and sw'ealed, 41-S% of wdiit(* wax was obtained ' » 
one operation, and only 42 24% reipiin'd re-sweat**’”'^^ 
and this gave a further yl(‘ld of 32%, of w'liite / 

Tlie sweating w’as earri(‘d out in 5 stages of 0 t ’ 
(‘neh willi ris(_*s of 5° F. (2S° (\), and thus .30 IioK^J ^ 
w'as reipiired to swx*at the scales si'parately tyl 
residues of m.iit. 135’5° F. (57-5° (3.) and 125° 
(51-,5°F.') respectively, only tlie latter being w'hite, 
wlillst the same size of apparatus ])imdue(*d more 
tlian doulfle the yield of white w’av from tlie same 
(plant ity of the eombiiK'd scales in 42 hours. It w'as 
sulKsequently found tiiat (“fpialJy good resulls ('oiihl 
be ohtaiimd hy n*diieing the stag('s to 4 of 4 hours; 
eaoli, with rises of 10° F. (5 5° (\) between each, 
lly mixing, crystallising, and I’o-sw'cating tho 
sw'ea lings from tlie first and s(*eond stages fl-5%> 
of a yellowish oily W’nx' of m.pl. 122'5° F. (50-2° C.) 
W'as n*eov(‘n'd. In <*xf)(‘rim(’iits lo (fet(*rmin(* tin* 
ixmdiiig-point of eandh's composed of mixliireKS of 
pa ratlin w'ax and st(‘arino. eandl(‘s 7-^ in. long and 
in. diameter were e\pos(*d for .30 mins, at suc- 
(•(‘sfiive stages rising hy .3° F. nnlll llu'y bent fj'oni 
th(‘ periH'ndicnlnr. '’J'Ik* followuiig iv'suPs W'cre 
obtained with mixtures of pa ratlin w'axes iiK’Hing at 
1.33° F. (50° C.) and 1.3*1° F. (.5')°r. ) res])eeti vcly 
vvilh sl(*arino melting al 130-5° F. t5I .5° r 1 : — 



"o 


"F. 

"F. 

"o 

"o 


“F. 

1(MI 

- - 

13.1 

0.3 

100 

— 

130 1 

no 

SO 

20 

120 

lOS 

so , 

20 

13,'. .') 

119 

70 

’M) 

127 

1 00 

70 ' 

30 

' 133 5 1 

120 

()0 

40 

121 

11.') 

(iO , 

40 

i:« 1 

125 


r(*gMrd to th(* rate of (h'vi'lojiment of iiressun* iii j 
iiori-turhukml mixtures of elliaue and air, it is > 
found that I he lline-iiressnre curv(*s are of the saim* | 
type as tliose previously ohtaliii'd for mixtures of j 
methane and air (this .1., 1919, 3 a). In oth(*r j 
respects, the ethniie-alr mixtures differ notably from 
those of metham* and air. The etliane-air mixtures j 
whicli produce tin* liighest pressures contain from 
fl'5 to 7-0%, of ethane, whilst tlie mixture eorn*- 
spondlng with complete comlmsl ion contains only , 
5-03% of ethane. The speed of propagation nndm- i 
the condllions of the exiierimonts (e{*ntral ignition i 
in a spherical vessel) is also greatest for mixtures 
which contain (V5 to 7 0% of ethane.— H. M. D. 

Paraffin wax and its manufacture. A. Camphcll 
and W. J. Wilson. Inst. Petrol. Techn., Jan. 21, 
1919. [Advance proof.] 

It is estimated that 350,000 tons of paraffin w'ax is 


.Mixtures of ]>avairm wax witli sti^arine frequently 
'^liow a low'(*r m.pt. than that of (‘itlier coristilueni . 
For example, a mi\lui\‘ of 55% of stearine of m.pt. 
1.30° F. (51-5° (1.) with 15%, of paratlin wax of m.pt. 
J20°F. (49° 0.) melted at 114° F. (45-5° (3.). In 
tlie lloiiderson apjiaratus for s(*])Mrating the scale 
from }>etrol(*iim distillates, 2-100 galls, can be cooled 
from 80° F. (30° (1.) to .35° F. (1'5° 0.) In 24 hour.s 
hy moans of brine at 13° F. (-]05°C.): whilst 
1.500 galls, of an av(‘rage paraflin distillate can bt* 
cooled from 120° F. (49° C.) to 40° F. (4-5° 0.) and 
pumped through the filter-presses in the same time, 
will! brine at 10° F. (-9°C.). Similar variations 
are shown hy other types of (‘oolers. The following 
are examples of sw'eating in tin* tray form of stove 
and in cylindrical stoves; — 

— * Tmy form of htovo ( 'ylmdrical stove 


produced annually by the distillation of crude | ' o , 

lietroleum and shale oil. American crude oils yield i M.pt. of 8('ale i 2 ()"- r27 F. , 

2 to 8% of paraffin w'ax, whilst Scotch shale oil ! gloating 3 .^ 

contains about 11%,, Galician petroleum 5 to C%, j white” wax as ro- 3i 5% m.pt.i;ts" F. 33 3%m.pt”i27''F. 


and Rurraa and Assam crude oils 12% or more. A 
considerable amount is also present to Borneo and 
Persian cnide oils, but the latter have not yet been 
commercially worked. Experiments to determine 
the effect of l^arylnrf the conditions on the results 
of sweating the crude wax showed that a much 
greater yield of white wax is obtained In less 


Biduo • • 

SwoatingB, yollow 59 5% „ 
Soft sweatings and 
oil .. .. 9 0% „ 


121)'' F. 31 4% „ 113“ P 

100^ F. 90% „100“F. 


The complete operation in the tray form of stove 
takes about 68 hours, the time of cooling and 
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Mwenting varying wltli IJio coini>osilion of (he 
as for example:— 
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— C. A. M. 

If/nition of vjrijJosirr i/asctt hf/ cfcrfiic spaths. 
.f, I). Morgan. (Mioni. Soc. Trans., 191;), 116, 91 - 
104. I 

?.N oontinualion. «»r o\iK‘rinu‘nts niaiK* by Wlioclor 
{»nd Thornton (Ifoinc Ollioo lioport on E](‘(*lri<‘ 
Signalling wllli l*»aro Wiros. Juno, 1910) on (he 
ignition of exjdosivo gases by sparks i>ro(luee(l in 
signal bt‘ll circuits, tlie author has uiade a scries 
of now observations with hov-tension sparks covcn- 
ing a wide range of variation in ilie niagiuJic con- 
ditions. The results obtained with ai r-core coil.s, 
o{>en iron-core coils, and cio.sial iron-core coils l(‘ad 
to the conclusion tliat under which \ a lying coii- 
<iitions the igniting sparks are charactcn-ised by the j 
liberation of the same amount ot he.at (‘iiergy. This ' 
is not ai)pareni from measurenamts on the spark ! 
<‘ircuil jirioi' to the production of the sparks. 
Reviewing tin' lesnits of recent work on the .spark 
ignition of explosive gases, it is toimd that the 
igniting power o<' a .spark does not deiKuid on its 
total energy In cousidt'ratioji ol the aiithoi's 
results for ignition with low'-ten.sion sparks, it 
won hi therefore seem that tlie wdiole of tlu‘ energy 
of th(‘ siiark is n<»t utilised in iip* jiroeess of ignition. 
Till' siigge.stion is mud(‘ that the Ignilion is deter- 
mined 1)y (he initial sjiark tmergy and (hat in every 
.spark there is a e(‘r(ain amount of nniiscsl energy 
whieh makes no emit ribiit ion to the proeess of 
ignition. Tliis view may oiler an explanation of 
the diver.se results whieli have lK*en obtained in 
attmnpts to spc'eil'y the inflammability of an 
e.xplosive mixture in tmius (.f (fu* hhal I‘m‘rg\ of 
the lea.^t igniting sjiark.— 11. M. I>. 

IhihNTS, 

I'lK l and process of )tn'mh\<j the same. D. Markle, 
Hazleton, Pa U.S. Pat. l,2S7,:i82, 10.12 l.s Aind 

11.9.17. 

A MixruuE of aniliraeile enlm and li.ird inleli is 
lieated to distil olT (he vidatile eon.stitiionts of (he 
pitcli without forming eok(‘.— W. F. F. 

Coke orens ot the tike. j. Piftms, Paris. Eng 
Pat. 113,782, 22 I.IS. (Ai>pl. J1>71/1S.) Int. (’onv. 

28.2.17. 

VEnxiCAL c-oke ovens oblong in liorizoiilal eross- 
seetlon are urrang(‘d in a .s<‘ttiiig and are lieaftsl by 
a large lUimtK'r of vertical tines or combustion 
chajnl)ers arranged in the iipiicr tiart of the dividing 
walls, each set of flues opening into a <*ominon hori- 
zontal discharge flue. The air for combustion 
pa.sses upwards through zigzag jia.s.sagcs in (In* 
lower part of the dividing walls and meets (he com- , 
bustihle gas, wdilcli may 1 m^ rich coke-oven gas, at tlu‘ I 
bottom of tile combustion chambers. The heat of I 
the descending coke is thus recovered, and traus- j 
feiTod to the air. ^riie cooling passages have a sur- I 
face approximately equal to that of the heating ' 
flues. When the ovens are heated by means of cold 
t>ooi‘ gas obtained fr()m blast furnaces, both the 
gas and the air for its combustion are preheated by 
circulating them through two separate sets of flues 
in the lower parts of the dividing walls of the ovens. 

The coke is discharged andWemoved by means of a 
cutting device and a conveyor. (R{»fereiice is 


directf‘d in pursuance of Sect. 7, Sub-sect. 4, of the 
l»atenl.s and Designs Act, 1907, to Eng. Pats. ICOir 
of 1881 and 101,300; this J., 1885, 199; 1910, 1000.) 

-W. F. F. 

(josj Retorts and apparatus in ((fiinectlon there- 
I tvilh for nsc in the mannfaeture of Drakes 

I J.ld., and J. W. Drake, Halifax. Eng. Pat. 

I 121,975, 4.10.17. (Appl. 14,317/17.) 
i A r.\iR of v(‘rtical retorts is mounicd on. and in com- 
i inunication wllli, a pair of horizontal retorts, the 
I whole l)i‘ing arranged in a common .selling with a 
1 pair of i)r()dmvrs at a lower l(‘vcl. Th(‘ oullel. of 
(‘ach pi’oducer is divided into two conduits which 
arc controlled by a single damiMM-, ho that tlie pro- 
ducer gas may pass either into a common chamber 
leading iiilo bolli iiorizontal retoils, or into the 
lieating chamlier siiiTounding llie two sets of com- 
bined retorts. tJoal may be fed iiilo tlii‘ relorls and 
I'oal gas produced by ihe heat of tlie luoducm’ gas 
circulating through the lieating chamber. The pro- 
ducer gas may be partly l>urnl if necessary, by 
admitting air to the lieating space after passing i( 
tlirough a prt^heater in tiie flues leading from tlu* 
heating ehaiiihei*. Alternatively the producer gas 
may 1 h‘ taissial Ihroiigh the retorts to obtain a mlx- 
liir(‘ of coal gas and producer gas. Producer gas 
may also be withdrawn for usi' si'parately. The 
retorts may 1 m‘ clinrged witli cok(‘, ami air and steam 
lilowii througli tiieiu alternately for Ihe eontiniioii.s 
production of walei-gas; or sh^ain may be lilo^Mi 
through tlie retorts cluirged willi coal,’ whil(‘ pru- 
i duccr gas is Ixung pas.sed througli Ihem, and thus a 
mixture* ot coal gas, produce*!’ gjis, and water-gas. 
in any desired proportions, may Ik* oiilaiimd. T)t<’ 
ahparuliis may alse* he* used foi’'tlH* lu.’imifaci ure* ot 
hydrogen liy lilting Ihe retorts with iron, lu'aling 
I Ihean l»y burning proeluee*r gas in Du* siiirouiiding 
I lie‘ating cliamhe*!’, and passing slt'am through theuii. 
i -W. F. F. 

I Cases; ComhusUbte . W. Pickarel. Reeeliduh*. 

j aiiel J ). R. Dobson, Poll on. Eng. Pat. 122,07!). 
15.3.18 (Al)pl. 4589/18.) 

I The eompartmoiil, c (stk^* tig.), is jairtl.v lille*d witli 
I a mixture of erude hydrocarbon and acidulahsl 
I water, wliich is vafiorised by means of a iMirner, a.* 


7TV 
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The mlxetl vapour passes through the dbmpartment. 
d, tilled with iron filings, and thence through the 
imssiige, g, tube, h, strongly heated casing, i, and 
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IwLSMjige, j, to the compartment, k, which is filled 
with a mixture of iron filings and charcoal. The 
coiopnrtments, d and A-, are kept hot by the hot 
gns(\s passing througli I he space, o, and jiassage, 
to the outlet, q, TIm‘ permanent gas^'.s leaving the 
c*omi)arlmenl, k, through the pa.ssage, I, ui*e with- 
drawn at the outlet, tn. Gas siiitalile for internal 
combustion (‘ngines may b<‘ olitalned from a mixture 
of water 2 parts, heavy tar oil I part, together with 
about 1% by volume of siiliiliurlc acid.— W. F. F. 


Fuel: Pulverised . N. K. II. J^elund, Jbnktb 

ping, Sweden. Eng. Tat. 122,214, n.11.17. (Appl, 
1(», 1)78/17.) 

Ske Ger. Pat. :i0fi,727 of 1917; this J., 1918, (JIO A. 


Coke: Manufacture of . A. McD. Duckham, 

Ashtea<!. P.S. Pat. 1,289,040, 24.12.18. AiipJ., 
19.0.15. 

Ski: Eng. Pal. 17,.502 of itilt; this J., 1015, 787. 


iiascous mi.rluK‘^: Proimrliouuiff of comhustiblc 

. A. Jimides, jun., Loudon. Eng. Pal. 

122,215, 15.12.17. (Appl. 18,508/17.) 

A co-NfBr.sTjm.K mixture of gas and air in such pro- 
IM)rtlons that combustion will not continue under 
normal conditions is ijasscal through a control valve 
and a back-llash exllnguishing device such as than 
described In Eng. Pat. 12, *14(5 of 1912 (this 1915, 
412) to a .small horizontal nozzl(‘ of silica glass 
having a flared moutli. The mixture will burn 
oontiiiuoiisly at such a mouthpiece, and the 
character of the flame is observed against a siunl- 
4‘ylindrlcal blackened trough proj<‘cl.ing In front of 
and below tlu* mouth])i(‘Ce. In a moditicatlon, con- 
tinuous (‘ornbiistion may be secured by heating the 
combustible mixture as it passes through a tul)t‘ of 
.small bore to the nozzkx A pressure gauge is pro- 
>ided on a branch pijK' between the regulating 
valve and tlie back-flash extinguishing d(‘vice, and 
the proportions of the mixtur(‘ may i>e determined 
and regulated b,v comjtarlson of (li(‘ flame with that 
produced b,\ known inixtun's. ’’idie length of the 
ihunc may be nu'asured by a scale on the seml- 
cylindricai trough, and tlu' whole apparatus may 
Ic enclosed in a poi tablo casing. \\\ h\ E. 


[/’/o7] i/ascs; Pioccs.s for )uauufaci unug — . 11. F. 

Ereiiler, Walla Walla, Wasli, E.S. Pat. 1,28(5,577, 
;; 12.18. Appl., (I.b id. 

A MASS of carbonaceous material is heated 1)y an 
<d(‘ctrlc current of high voltage, and when Its 
reslstanct> is lowered, tlie electrodes are separated 
farther apart and the applied voitage Is reduced. 
Sui)eiheated sl<‘am is tlieii Injected and the n‘sulllng 
iiiisture of carbon monoxide and hydrogen is di'awn 
<.n'.- -W. F. F 


J*f tiuilcurn oih: krovesK of rejinimj mineral — . 
K. E. Humph r(“ys. Assignor to Standard Oil Co., 
Whiting, Ind. U.S. Pat. 1,28(5,179, 2(5.11.1.8. Appl., 
17.5.15. 

oil Is treal(Ml with strong sulpliui-ie acid, and 
tlu aeld sludge drawm oif. The oil, coutaining a 
small prop(u*tion of dissolved sulphoiiic acid, is 
neutralised wdtli caustie soda, and the resultiug 
solution of alkali salt in mlinu-al oil is extracted 
witli a dilute solution of aleohol. — W. F. F. 


Petroleum and the like; Method of and amuiuitus 

for distilliiUf . Tj. O. Shermau, East Clueago, 

Iiid. U.S. i»al. 1,288,711, 24.12.18. Appl., 15.11.17. 

A eoiiTiON of the oil is vaporised by healing In a 
still under lu'essure, and higher boiling fraetions 
are eemdenstd in a returu-condense'r connected with 
Ihe still. The condensed liquid, together with a 
IKuHon of the oil from the still, Is passed into one 
end of a pipe in which it Is heated to a temi>eratiire 
higher than that of the oil in the still and at a 
pressure above that of the initial vaporisation. The 
other end of the pipe opens into the vapours pass- 
ing Into the return-condenser. I.ower-hoiling frac- 
tions are condensed separately, and the condensed 
liquid is collected.— L. A. 0. 


Heating icash-oils [in Fen:ol wcoverg]. Ger. Pat, 
5(H5,57(). 8Vr 111. 


Varhon dtovidt- anal user L.S. Pat. l,2s.“,t>27. 
XXIII. 


Ub.-DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING. 

IHtknts. 

D<‘eoloi istng and gurifging agent [e(irbon\ and 
inethod of making the same. IL W. Mumford, 
New York, Assignor to Ibdning Products ('or- 
poratioii, Wilmiuglou, Del. ILN. Pat. 1,280,187, 
2(5.11.18. Appl., 11.5.17. 

Fi\k-oiiainko carbon for decolorising piirix)S0S Is 
prepared by mixing gruiiulur, moist, vegetable 
malter, containing colloid substances, with granular 
dolomite .ami manganese dioxide, and heating the 
mixture sU»wiy to a lemiK'ralure ahov(‘ (500^ C., 
wher(‘b> the vegetable material is charred and the 
port's of tlu^ carbon are clojiused by the gases 
(‘volvt'd from tlu‘ mineral matter. Tiie product l.s 
ilien cooled out of contact witli air aud the mineral 
matter ivmo\ed.— W. E. F. P. 


D('eotoi isutg carbon; Ptocess of making . U. W. 

Mumford, New' York, Assignor to Kettiiing Pro- 
ducts Gorporatioii, Wilmington, Del. U.S. Pat. 
l,2S7,5t(2, 10.12.8. A])pl., 15.1.18. 

Moist comminuted carlxmaamus or vegetable matter 
is mixed w'itli i)ulverlse<i dolomite to form a plastic 
material, wdiicli is jilaced in shallow layers in metal 
trays and subjected to a gradually Increasing tem- 
perature rising above 800° 0., wdth precautions to 
avoid any sudden rise in temiHjrature. The car- 
bonaceiuis material is (luenched in W’ater with ex- 
clusion of air, and tlie mineral matter removed as 
a sediment. The enTbou is dried in a rotating 
healed tulK* by means of the gases from the car- 
bonising furnace. In a modlflcjitiou. tlie dolomite 
is replaced by Uie prodiiol of the reaction of milk 
of lime and mono-calcium phosphate, and the 
carbon is similuriv drie<l by means of dry steam. 

-AV. F. F. 


IJtcctrode; Arc-turn g - - . W. U. Motl, Lakewood, 
Ohio, Assignor to .National Carbon Co.. Inc. 
U.S. Pat. 1,289,514, 51.12.18. Appl., 28.1.1(5. 

Ax arc-lamp ekx-liode is composed of carbon, cal- 
cium fluoride, and raivtairlli compounds substan- 
tia lly five from cerium, and consisting, to the 
extent of one-tiilrd or ‘more, of yitrium fluoride. 

-B. N. 


Seal for electric apparatus. U.S. Pat. 1,288,916. 
See XI. 
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ni.-TAR«AND TAR PRODUCTS. 

Pyridine and ammonia; Estimation and separation 
of . An application of the electrolytic disso- 

ciation theory. E. E. R. Prideaux. Faraday 
Soc., Jan. 21, 1910. [Advance proof.] 10 pages. 

Tide best indicator for the titration of ainiiionia 
with an acid Is inethyi red, but lacwdd is also good 
for dilute solutions; for pyridine the l>est indicator 
Is Congo or inetliyi vh'h'i. tlie acid used ladng pre- 
ferably nitric acid Based on (dectroehemicol con- 
siderations, calculations ani made as to the correct 
conditions for tlie titration of ])yridine, alone or in 
tile presence of annnonia, and for tiie separation of 
the two by distillation. For the titration of am- 
Uionla in the pre.seiice of small quantities of pyri- 
dine, a-naphtholphthalein is a good indicator, thi' 
amount of pyridine being subsequently determined 
bv the addition of coiigo and continuing the titra- 
tion; rosolic acid can also be used as indicator but 
is not as satisfactory as a-na]»htholphlhalein. The 
partial separation of ammonia and pyridine can 
bo effected by distillation from a solution of which 
the acidity is maintained at such a degree as to 
produce a reddish l»rown colour witli congo or an 
orange colour with methyl orange: the distillate 
contains no ammonia but most of the i)yrldlne, 
which may be estimat'd by titration; lh(‘ residual 
liquid contains all the ammonia and a little pyri- 
dine, which are then liberated by the addition of 
alkali and titrated after removal by further distilla- 
tion. The degree of acidity for the first distillation 
is obtained by adding a small excess of AVI pnl- 
phuric acid and then introducing disodium hydrogen 
citrate until the nec('ssary condition is reached. 

-D. F. T. 


Benzol in gas. St. Claire Deville. ^re ITa. 


Washing light oils. Schn^iber. ^Yc TTa. 


Wash-oils [in hemol recovery processes]; Process 
for retarding corrosion of vessels used for healing 

. aV. Krieger, Ickern. Cer. Pat. ;i0t),570, 

5.8.17. 

Apparatus u.sed for recovering benzol frmn wash- 
oils is frequently reud(‘red us('les.s aft it a relatively 
short time by corrosion of the heating coils due to 
the presence of ammonium .sjjlts in the wash-oil. To 
overcome this dilliculty it is propo.sial to heat the 
wash-oil in presenc-e of alkali or alkaHne-carth 
hydroxides or of ujotals, such a.s iron. 


Phenanthraqainone; Process for the. manufacture 

of . H. F. Lewis, Urbaiia, 111., and II. D. 

Gibbs, San Pranclseo, Cal. TI.S. Pat. 1, 288,4.11, 
17.12.18. Appl., 10.1.18. (Dedicated to the public.) 
PiiENANTHRAQUiNONE is prepared by heating phenan- 
threne vapour mixed with air to «00°~500^ C. in 
the presence of oxides of metals of the fifth and 
sixth groups of the periodic system.— L. A. C. 


nr.-COLOURING MATTERS AND DYES. 

Pyrrole Black; Neto mode of formation of . 

A. Angell and A. Pieroni. Atti R. Accad. Lincel, 
1918, 27, 11, 800-304. (See this J., 1918, 686 A.) 

Ax intensely coloured Pyrrole Black may be ob- 
tained by the action of air df a dilute ethereal solu- 
tlon of magnesium ethyl Iodide and pyrrole. 
also J. Chem. Soc., 1919, 1, 134.)— T. H. P. 


Patents. 

[fet dyes.] Manufacture of chlorinated deriva- 
tives of E-dihydro-1.2.2.'-f'-anthraquinoneazine. 
Ges. ffir Chem. Ind. in Basel, Switzerland. Eng. 
Pat. 113,783, 28.1.18. (Appl. 1633/18.) Int. Gonv., 
27.2.17. 

The chlorination of finely divided N-dihydro- 
1.2.2. 'I'-anthraquinoneazine (indanthreiie) may be 
efficiently carried out, with excess of chlorine, in 
a non-a(iucous inorganic liquid containing halogen, 
other than chlorosulphonlc acid, such as sulphury! 
chloride, thiouyl chloride, sulphur chloride, phos- 
phorus oxychloride, antimony penta chloride, or 
bromine. The indantlirene may be haiogenated to 
tri- or tctradiloro derivatives and tliese may be 
readily reduced, giving vats whioli yield dyeings or 
printings ix'rfectly fast to chlorine. TTider these 
conditions the diliydro-azino is not oxidised to 
azine, as is the case when sulphuric or chloro- 
sulphonlc acid is us(‘d. When indanthreiie Is sus- 
pended in bromine for a long period a bromo- 
derivallve is obtained which is fast to chlorine 
but is very difficnilt to vat. By passing chlorine 
through bromine in wdiich Indanthrene is sus- 
IHuided, lialogim derivatives free from bromine are 
produced.— L. L. L. 

Anthraquinonc derivative and process of makintj 
.same. Vat colour and process of making same. 
G. Kaliscber, Mainkur, Ch'rmauy. U.S. Pats. 
(A) 1,28r»,72lJ and (a) 1,285,727, 2il.1J.JS. Appl, 
27). 2 and 28.2.18. Renewed 30. 1.18. 

(A) l-AMrNOANTiiuAQiii\o.NE-2-AM)KinDE is prepared 
by treating with acids the comhmsation products 
obtained by heating l-amliio-2-niethylanthraquiuone 
witli aromatic nitro compounds in the presence of 
alkalis, alone or with tlie addition of primary aro- 
matic aminos. Tlu' aldehyde lu’odueed nadts at 
about 2.33° C., dissolvi's in conccml rated sulphuric 
acid with a brown cohmr which, on addition of 
paraformaldehyde, changes to an intense blue; it 
yields with hydrosuli)hit(' and caustic soda a bright 
green vat. (a) l-Aminoantli]‘aquiiione-2-nldehyde is 
condensed with hydrazim', yicddiiig a dark red dye- 
stuff*, very sparingly soluble in organic solvents of 
high boiling point and giving with hydrosulphite 
and caustic soda a vat which dyes colton claret-red 
shades of very good fastness. The same dyestuff 
is also pioduc(‘d by eoiidensing the. azomethiiie com- 
pounds corresponding to 1-aminoanthraquinone-2- 
nldehyde, wliich form the intermediate stage in the 
t)r(‘paration of the latter snl)Stanc(\ with hydrazine. 
It is soluble In concirntrated snliihiiric acid with 
an olive colour, changed on the addition of para- 
forma ldeh.\de to an intense greenish-blue. — ,T. P. B. 

[/t;:o] dyestuff of the pyrazolone scries and process 
of making same. E. Reiwu', Assignor to 8!ocieiy 
of (diemical Industry in Basle, Switzerland. U.S. 
Pat. 1,28(;,411, 3.J2.18. Appl, 15.2.18. 

Azo dyestuffs of the t)yrazolone series are prepared 
by coml)iiiing a diazo compound of an amino, which 
is not substituted in its ortho position by a hydroxyl 
or a carboxyl group, with l-phcnyl-.3-methyI-5-pyr- 
azoIoiK*, liaving a hydroxyl and n carboxyl group in 
the phenyl radicle.— L. L. L. 

Dye. S. M. Tootal, Blackpool U.S. Pat. 1,289,968, 
31.12.18. Appl, 20.11.17. 

See Eng. Pat. 111,365 of 1916; this J., 1918, 6 a. 

V.-HBRES; TEXTILES ; CELLULOSE { PAPER. 

Beating tests [for paper pulp]. B. Sutermelster. 

Pulp and Paper Mag., 1919, 17, 47—49* 

Many useful results In testing the quality of wood 
pulps and the influence of certain chemical factors 
In the operation of beating have been obtained by 
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treating the fibre in a small porcelain ball-mill. 
Thus the superiority ot moist sulphite pulp, which 
i.as never been dried, over the same pulp, steam 
dried, has been demonstrated by comparing the 
strength of parters prepared from pulps bejiten in 
this way. ' On the other hand, exiH^rinaents made to 
ascertain the influence of chemical solutions on the 
]>ehaviour of the pulp during iK^al.ing have led to 
very divergent conclusions on the part of different 
observers when beating in the presence of alkalis, 
although there is no doubt as to the injurious effecd 
of bleaching powder and acid solutions. This 
method of testing has further demonstrated the de- 
terioration of dry unbleached sulphite pulp wlien 
stored for a number of years exposed to air, light, 
and all normal indoor changes of humuiily, the <le- 
crease in strength being accompanied by a change 
in the fibre, whi(‘h becanu' less absorbent and mor(‘ 
difficult to break up into pulp. Another method cf 
employing the beating tc^st is to beat the fibre for 
periods imu’easlng from 10 to r»0 minutes and to 
note the course of the development of strength in 
the papers made at intervals during lh(‘ period. 
Some observers (‘xix'ri(mce trouble du(‘ io the rolling 
up of the fibres into knots by this method of bt'at- 
ing, whereas others ii(‘V(‘r encountiu- knots at all. 
Tliis (lifh'rence can only be attributed to sonu' dilfm*- 
(mce in tlie condition'^' of beating, and in order to 
lirodnee com]»arable n'siills the diimm.sjons of the 
mill. th(.‘ number, si/(‘. and widuld of tlu* h.iPs, 
th(' consistt'iice of the lailp, and the relative 
volume occupied l»y the inilii should he r(Hord(‘d for 
standardisation. Further, in making comparative 
studies great care should be tnk<‘n to compare the 
strengths of sh(‘ets having ai)]iro\imnlely the same 
weights, since it is shown that the sti'cngth to 
weight ratio is not a constant for tlie same pnli). 
A sheet-making machin(‘ can Ix.^ operated to giv<‘ 
sheets of constant weight, whereas hand-moulds 
tc'iid to give sheets of decrivasing weights as tlie 
beating is prolonged .—.T. F. E. 

Wood pulps ill paper: Dcicclion of soda and sul- 
phite . R. Wasieky. P.apierfabrikant, 1018, 

16, 212— 2i;i, 228- 220. Z. angew. Oliem., 1018, 31, 
Ref., 371. 

PiKOKs of the paper to b(‘ examined are boileii u]) 
once with a 0-2% aqueous solution of Gentian 
Violet, allowed to remain in the liquid for 
2 minules, rinsed with 05% alcohol, and steeiuxl for 
2 minutes in 05% alcohol containing 0-5% of hydro- 
chloric acid. They are subsequently washed for 
15 minutes in 05% alcohol, which is renewed onc(‘, 
and finally washed in water. Paix^rs made of pure 
soda wood pulp lose the colour imtlrely, whereas 
sulphite papers are stained a deep violet. Papers 
of mixed eomposition may Ix^ analysed with an 
accuracy of about 5% by comiiariiig fliem with 
known standards.—.!. F. R. 

Absorption of iratcr by vulcanised fibre. Allen. 

XI. 

Patents. 

Paper, paper-board and like matoial; Apparatus 

for drying in the course of manufacture. 

Thames Paper Co., Ltd., and J. R. J. Privet t, 
.Purfleet, Essex. Eng. Pat. 122,352, 31.5.18. 
(Appl. 9026/18.) 

The drying cylinders or vessels of a paper machine 
are connected with an air pump In such a way 
that a partial vacuum is maintained In the header 
or pipe leading from the drying cylinders or 
vessels, so that the condensed water and accumu- 
lated air are drawn off from the drying cylinders 
and passed tiirongh a condenser, whence the water 
may be returned to the boiler through a hot well 
ot pnmp. In case exhaust steam at low pressure 

4 


is employed for drying the paper, a reheater is 
intenjosed through which the steam Is passed 
before it enters the cylinders. Tlie reheater may 
be heated by electricity or gas, with an arrange- 
ment for the automatic regulation of the tempera- 
ture of the steam passing through.— J. F. R. 

Paper; Dryer for coated . J. Janson, 

Lawrence, Mass. I’.S. Pat. 1,287,027. 10.1 2. tS. 
Appl., 15.5.18. 

A DRYER for coat(‘d pa pin- vomprises a pair of 
rotary supports arrangeii to sustain a web of paper 
with its coaled surface uppermost and to permit 
the web to be loosely suspended betweeti them In 
a loop; means are provided to feed tlio W'ob with- 
out engagement with its coated surface and "o ^ 
flex it oppositely as it is fed, while heated air is 
simnll ancouslv ai>pli(‘d to tlie coated surface. 

— .T. P. R. 

Drying apparatus i/or paper or fahnrs] and 
method of drying. .i. 0. Ross, Assignor io 
R. F. Sturievant Co., Roslon, Mass. IJ.S. Pat. 
1,287,110, 10.12.18. Appl., 8.12.13. 

An apparatus for drying webs of T)ai)er or fabric 
wmprises a conveyor for carrying the web, a 
blo\v(‘r, an air conduit c\tending longitudinally 
along the wob, .and a tubular noz/de for discharging 
a stream of air from I lx* conduit, Imiiinglng against 
tile middle portion only of the web, in order to 
connt(‘ract tin* tendency to dry more rapidly at 
the edges than at the middle.—.!. F. R. 

Drying materia! in the fonn of irehs; Apparatus 
for - — . R. R. Andr(‘ws, Rraintree, Mass. U.S. 
Pat. 1,287,172, 10.12.18. Appl., 25.1.18. 

In a drying machine having a number of poles 
over Y\diieli tlie web material to be dried la 
b'stoonod. means an' iirovidcal to deliver the web 
material to the poles successively and to direct a 
current of air ag.ainst the web as It is being laid 
over eacli pok^.— .1. F. R. 

[Poofing] felt; (’omposite and process of 

making the same Method of making con- 
struction mu tr rials. R. P. Perry, Tipper Mont- 
clair, N..T., Assignor to The Rarrett Co. U.S 
I’ats. (a) 1,288,1.58 and (n) 1,288,150, 17.12.18. 
Appl., M.-l and 1.11.17. 

(a) a niMPosTTE sheet is nmde of paper consisting 
of a layer containing a definite quantity of finely 
divided fusible bituminous malter and at least 
one otlier united to (he first. Imt containing a 
smaller projiortion of bituminous matter 
(r) Finely divided fibrous material is added to 
segregatf'd jiarticles of fusible waterproofing 
material whilst the latter are In a soft adherent 
condition and the mixture is then formed into a 
sheet by pressun'. — A. R. S. 

Cellulose or (‘(dhilo'iie materials; Preparation of 

solutions of . Zcllstofl'-Fabrik Waldhof, and 

V. Hot t enrol h, Mannheim- Waldhof. Ger. Pat. 
306,818, 3.1 17. 

Cei-i.ulose is dissolved in a mixture of hydrochloric 
and sulphuric acids containing less than 39% 
IICI, for instance, in a inixix! acid containing 
;M-7% HCl, 5-5% n^KO.,, and 59-8% P. B. 

Paper-making; Treatment of certain plants for 

. C. Readle, Tendon. U.S. Pat. 1,286,602, 

3.12,18. Appl., 19.6.17. 

See Eng. Pat. 110,005 of 1917; this J,, 1918, 409 a. 


Waste flux from galvanising, 
See X. 


Eng. Pat. 121,984. 
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V1.-BLEACHING s DYEING; PRINTING; 
FINISHING. 

Pate NTS. 

Blenching process. A. E. Jury, Xuw York, 
Assignor to Niillcui.il Indis ItublK'r (’o. F.S. 
Pat. 1,289,803. 31.1LMS. Appl., 11.3.1(). 

Textile material is bleached, then soured with an 
inorganic acid, treated with alkali to neutralise 
any remaining acid, aiul excess of alkali is tiiially 
neutralised by a volatile organic a(‘id.--S. S. A. 


Vioth d'Jeing, hletichUig and like machines. It. 

Jaekson, Chlnley. Kug. Pat. 121,987. (Aj»ids. 

• 18,011, 5.12.17, and 1S,93:I, 21.12.17.) Addition to 

Eng. Viits. 110,715 (this J., 1918, Oa). 

In machines of th(‘ tyiM‘ .siRH-ilied in the original 
patent, ha\ing allernately i)(»sitivel\ <lrlven 
guiding rollers together with sriueezing rollers, 
the rolls ar‘* cou])1(m1 together in pairs by frictional 
means so proportioned that in use the non- 
positively driven guidt‘ roller tends to accelerate 
the motion of the opposittdy dlsiK>.s(Rl squeezing 
roller. The guide ndlers may be so inl(‘rcounected 
that both rolls are driven at the siinu‘ peripheral 
spiRHl. Hrnking devices may be fitted to th(‘ cloth 
reel. A baffle is ])rovided in the b(‘ck so that the 
dyestuff solutions or other chemicals may Ix^ added 
without splashing the rollers or the end fents of 
the goods.— J. F. B. 


Dyeing, mordanting, hlcaching, siouiing or 
similarly treating wool, sluhhiug, yarn and other 

fibrous material; Apparatus for . J. Kershaw 

and J. T. (^ole, Menston, Yorks. Kng. Pat. 
122,227, 5.1.18. (Appl. 279/18.) 

Tim apparatus is of the type in which the material 
Is placed in a tank or vat between a movable, per- 
forated false bottom and n fixed lattice top, both 
the lattice top and the false bottom being pret'er- 
ably made in sections, and is rejx'ateilly compr<‘ssed 
when saturated with liquor and allowed to open 
out or expand after each compression (see Eng. 
Pat. It), 329 of 1908; this J., 1909, 979). The false 
bottom is raiseal slowly during compression and 
then lowered rapidly. By means of piix* con- 
nections and stopewks, tin' liquid may be passed 
through the mateiial in either direction wdthout 
reversing the juimp. A spraying device is pro- 
vided, loc'ated alH)ve )li‘ lattice top. The machine 
may be provided with an apparatus for raising 
the lattice top, and fitted with an attachment for 
treating material in P.ink form.— I^, L. L. 


Bleaching, dyeing, finishing and otherwise treating 
fabrics; Apparatus for ?/vc in connection with 

machines for . J. Thornlx^r and A. B. 

Henshilwocxl, Bradford Eng. Pat. 122,211, 

15.1,18. > (Appl. 840/18.) 

The apparatus consists of a wagon or “ coacli ” 
fitted with adjustable lx*ariiigs to receive the axial 
shaft of a roller .so that coils of fabric, “hatched” 
uiwm the roller, ima.v Ix* transferred from one 
bleaching, dyeing, or finishing machine to another, 
or unwound from it on to anotluT macliine, wllh- 
ont the necessity of lifting tin* batch by hand 
labour. The axle is fitted with a weighted 
friction rojx* in order to dellv<?r the fabric from 
the wagon to any other machine under proper 
tension. The machines nre fitted with suitable 
detachable devices fertile transference of the 
batch of fabric from the machine to the wagon, 
or vice versd.—Ji. L. L. 


Yam and like tcMile .fibres; Machines for treat- 
ing . H. Smethurst, Ilollingwood, Lancs. 

Eng. Pat. 122,309, 20.7.18. (Appl. 3095/18.) 

PERFonATti) tubes or bobbins, closed at one end, on 
which the yarn is wound, aiv fed from a hopi)er 
Into holders carried by an endless Ixdt. When 
the lobbins, in tlu' holders, have been carried Into 
suitable positions in the machine, they ai-e clamixsl 
against liquid-supply connections and may lw‘ 
treatexi with a i-egulated (iiiantlty of IhinUI, and 
followed if neci'ssary by aeration by moans of 
(‘ompresstMl air. The bobbins, after treatment, are 
then automat leallv discharged fvoni the l)elt. 

—L. L. L. 

Yarn-treating machine. W. J. Going. Amsterdam, 
N.Y., .Vssignor to Klauder-Weldon Dyeing 
Machine Go.. Yardley, Pa. F.S. Pat. ],2S7,tH)2. 

17.12.18. Api)l., (;.4.1(;. 

The macliine comprises an imi>regnat ing tank and 
a pair of Mpieezing rollers. One of the rollers is 
covered Avitli several lappings of an absorbent 
loxtiU‘ material, fixed to the roller at one end 
so as to 1 k‘ easily romovcsl.- S, S. A. 

Dyeing fabrics and the lih-r: Method of and means 

for- E. J. Wilkinson, Manchester, Assignor 

to Bradford D.vers’ Asso<*iatioii, Lid., Bradford. 
U.S. Fat. 1.2S7..543. 10.12.18. Ajiid., 7.7.15. 

See Eim. I^it 17,215 of 1914: this J., 1915, 902. 


Wool-like elhch on cotton fabrics; Process for 
prodiKiny- . G. lleherhan, Waltwil, Switzer- 
land. f!s. Pat. 1.288,884, 24.12.18. Appl., 18.5.10. 
See Eng. Pat 100.4s:; of 191(1; this J., 1910, 1057. 


Cotton fahnis: Process for imparting a trans- 
parent ajijn (name to . G. lleberlein. 

Wattwil, Swil z(‘rland. U.S. Pat. 1,288,885, 

24.12.18. Apjd.. (>.0.18. 

See Addition of 30.11.15 to Fr. Pat. 408, (U2 of 1914: 
this J., 1917, i;;3. 


VU.-ACiDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Ammonia; Pl1ect of phosphine and hydrogen 

sulphide on the o-ridation of to nitric add. 

G. B. Tavlur and J. II. (’ap])S. J. Ind. Eng. 
Chem., 1919. 11. 27— 2S. 

Pure acetylene has no eilect on llie catalytic action 
of platinum in o\idising ammonia to nitric acid 
(see this J., ] 9 is, 405 a), and hydrogen sulphide In 
low concent I'M I ions has no imiiRMliate toxic effect. 
Phosphine to tie* exhail of two or three parts 
per hundred million in the ammonia-air mlxtun^ 
diminishes the .xidd of nitric acid by several per 
cent., whilst v^itll 20 -30 parts rx‘r 100,000 the 
yield is very se'Ion.sly affected. Pliosphiiie is a 
siiffieiently active catal.vst poison to aecount for 
I)reviou8 results obtained with enide acetylene and 
the difficulty of efficiently oxidising ammonia pre- 
pared from cyanamido Is almost ct^rtainly due to 
the phosp])ine present. The phosphine api:ears to 
exert a cumnlativo action, since the platinum 
becomes less efficient with use.- T. H. P. 


Nitrous vapours; Constitution of ■. P. Jolibois 

and A. Sanfourche. Comptes rend., 1919, IW, 

235-237. 

When nitric oxide and oxygen are mixed in tlie 
proportion of 4:1 by volume, combination 
Instantaneous at the ordlnai'y temperature, nltro- 
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gen trioxide, N^Oj,, being formed and remaining 
Ktable. If the gn^s are mixed in the proiwrtioii 
2 : 1 the combination very rapidly reaches the 
xtage N,0, and subsequently the i)eroxide Is 
formed to tlie extent of 34% in 20 secs., the 
transformation l)eing complete aftt^r 100 secs.; 
even if oxygen is sui)plled in cxccsh the time 
re<iuired for the foriuution of the i>eroxide is of 
the same order. If the nitrous vapours are sub- 
mitted to a temiK'rature of 400° C., tlie Hiui librium 
tends towards W. (i. 

Hydrochloric odd: Estimation of solutions uf -- 
and of ammonia by wriyhiny ammonium chloride, 
and the volatilisation of this salt at different 
temperatures. Auger. Lull. ('1dm., lOls, 
23, 407-472. 

A KKPLY to A'illiers ^hdl. Soe. C’idm., lOlS, 23, 
300) in which the author reatlirms tin* loss in 
weight of ammonium chloride when lieated at 
1(K)°0. even in uarrow-iieclied flasks. -W. (1. 

Potassium cyanide; Action of <ni ammoniaeal 

copper sulphate, and il.s application to the delei- 
minution of hydrocyanic acid and eoppei. Jv. 
.leiines.seaux. Ann. (4iim. Analvl., i, 

15-20. 

WiiKX a cyaiii(l(‘ sohilloii is tr(‘ati‘d willi a drop 
of coiqK'r suljOiiite solution and a small quantity 
of sodium hydroxide solution, and then aeiditied 
with sulpluirh* aeid, a whiU* preeipilau* is 
ol)1ained. In tliis reaction, wldeii wa.s <leseribe<.l 
originally by Lassaigne, only a portion of the 
cyani(li‘ entej’s hho eombiniitlon. Ih(‘ gnsahq* part 
being (‘onverted Inlo cyanogen, hul it m.ay be 
ren<ler«‘d mmli mon‘ sensitive if Hu* e(q)i)er sul- 
phate solution is tretitcsl previously >/itli suUu-iem 
.so<lium bisulphile to change 1h(‘ colour of the 
solution from ])lue to green. Tlie t(*st will tlien 
<i('t(rt as littl(‘ as 0 002 nigrui. of liydrocyanie aci<l 
in 1 c.e. of solution. Aiiother seiisi(iv(> reagenr 
for iiydroevanu* acid may Im' prepared by adding 
100 c c. of 4-00% (-V/5) cop].cr snlidiate solution (o 
a mixture of <S0 c.c. of A/1 ammoniji and 20 c.c. 
of ^^Jlte^. If potassium cyanide s()hitj<m is .added 
to this reagent a crystalline blue-green precipitate, 
liavlng tlie composition 2(.hi2(('N)2,<'U(ON),,4NH,, 
is first formed; on the addition of a furl her 
(inaiility of cyanide, the .solution iK'comes colour- 
less and the linadpitali' dissolves. This re<iiiires 
a definite quantity of cyanide and if the reagenl 
is standardised against pure )>otassium cyanide 
if may Ik' used for the volumetric dcderniluutlon 
of ey.anides. ('onversely, the reaction may be 
ai»plicd to the determination of copinn'.— W. V. S. 

Ha rates; Analysis of . Frcn,kcl Ann. (’liini. 

Analyt., 1910, 1, 10-12, 

Whilst commercial iiarytcs is in some cases practi- 
cally jaire barium sulphate, specimens an* met with 
(‘ontaining (1% of silica and npiucciable quantities 
of alumina ; oilier specimens eonlaiu but little silica 
and ni) to 10% of calcium snlphatc. Tlio content of 
barium sulphate is b(*st didermiii(‘d by reducing the 
substance* by heating to bright reducss in an almo- 
sphei*e of coal-gas, for ir» mins., dissolving the mass 
in boiling water, decomposing tlie sulphide with 
hydrochloric acid, boiling the solution to expel 
hydrogen sulphide, and then precipitating the 
barium with suliihurlc acid. If calcium sulphate 
Is present It may be separated by shaking about 
1 grm. of the finely divided sample with 50 c.c. of 
water at 38° 0., filtering the mixture, and washing 
the residue; the calcium is then determined in 
the filtrate. The author has examined certain 
specimens of barytes which contained organic 


matter; these samples gave an abnormal loss when 
igidtod owing to reduction of the sulphati*. 

— W. 1*. S. 


Osmium tetrovidc; Ucducllon of — by hydroycn 
chloride. O. RufT and S. Mugdan. J. prakt, 
('hem., 1919, 98, 143-144. 

WiiKN treated with hydrochloric! acid, osmium 
tctroxlde remains mostly unchang<*d, a small pro- 
portion undergoing reduction to the dioxide but 
not to tlie monoxide, as staled by MlllMiier (.J. 
]>rakt. Ciieni., 1917, 96, 1S7; see al.so .T. (iiein. Soc*,^ 
Mar., 1919. V- T. il. V. 


Hyridiue and ammonia, liideaiix. Etc III. 


Siheale, specific heals. W lilte. VUI. 


Iodine tinciine. R!\iii)eiilieimer. t^ec XX 


Pa’ILM'S. 

Hulphtinc and h ydt oehlonc acids; Process for 

manufacture of . IJ, V. Welch, Assignor to 

International rreelj)ilal ion Co., JiOS Angeles, 
('al. U.S. Pat. l,2Sr>,S.-;fi, 2().11.18. Appl., 10.5.17. 

react ion between sul])liur dioxide, chlorine, and 
slc?;im a mixture Is produced from which, by 
IKirtial c'ooling, ])ractically all tlie sul]4uirie aeid 
is concIcmscMl In the form of fi?u‘ly divided, sus- 
pended pail hies, while* the* hydrochloric aeid 
remains in I he* gaseous state*. The snlphurle acid 
IS tlien sc‘parale‘d hv e*I(*clrie;il pie*ei])il.‘ition. 

-W. B. F. P. 


II yd rofiuorie aeid; Production of . E. S. 

Pickets. Pitt.simrgh, Pa. U.S. Pat. 1,288,400, 

1T.12.1S. Appl., ;n.3.U. Ue*uewed 14.8.1S. 

A\ c‘le»ngate‘cl, licui/.onlal retort, consisting of a 
inimbeT of cast iion sections joined end to end, 
has a rotary agitator extending through its length, 
and is pre>\idc'd at opposite* ends with means for 
the* continuous diseiiarge* of hydrofluoric acid gas 
and solid residue resiiectively. The re*tc)rt is 
eiielose‘el by a flue* fhrough wliieii circulate the 
proeiueis of combustion freun a fnrmice at one end 
of the api»aralns. — W. B. F. P, 


.'Muminium compounds poor in iron; Pioduetioti 
y/ Det Norske Aktle*si*lskab for Elektree 

kemisk Ind. Ne>rsk ludustii-Hypotekbank. 
('hiistlania. Xeu’way. Eng. Pal. 113,278, 5.2.18 
(Ai)j)l. 207S/1S.) Int. ('onv., (1.2.17. 

Ai.UMixors mine'i'als, such as jdagicKia.se* roe'ks e>f 
the* labra(iorite*-anorthile series— in wlilch Iht* 
bulk of lb* contained Iron Is iireseut as a con- 
stlluent of mineral silicate’s (hypersthene, dlal- 
lage, (‘pldote, elc.) less easily d<*comi>osed than 
the ]ilagloe-Iasc\S' -are e’lther mixed with carbon 
and he*a(eel to (lOO®— 1000° 0., in a current of 
chlorine or liydrocliloric acid, to produce alumin- 
ium chloride, which Is condenscnl; or heated to 
300°~G00°C., in a current of nitrogen oxides and 
steam, to produce aluminium oxide and scKllnm 
and calcium nitrates. In the latter case, the 
product is treated with water to eliminate the 
nitrates, and then with a mineral acid to proilnce 
an aluminium salt practically free from Iron com* 
pounds and silicic acid.— W. B. F. V. 
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Tungstates; Process for obtaining pure . J. B. 

Ekeley and W. B. Stoddard, Boulder, Colo., 
U.S.A. Eng. Pat. 122,204, 24.1.18. (Appl. 
1391/18.) 

To remove phosphorus and arsenic, an aqueous 
solution of the tungstate is treated successively 
with an oxidising agent (sodium hypochlorite), a 
salt of an alkaline-earth lineal (magnesium 
chloride), ammonia, and ammonium chloride, and 
then filtered.— W. E. F. P. 

Felspar, leneita and the like; Treatment of . 

F. A. Body, .Tohnson City, Tenn., Assignor to 
Metallurgical Co. of America, New York. IJ.S. 
Pat. 1,285.790, 20.11.18. Appl., 18.5.1.5. Benowed 
a.7.18. 

For the iTcovery of alkalis and alumina the . 
mineral is treated with a basic alkali compound, 
and the product is heat(‘d to a sintering tempera- 
ture with an oxygen compound of an al.kalin(‘- 
earth metal, wln'n'by an ortiio-silicate of the latter 
metal is produced, and the alkali and alumina are 
combined in watcT-solublo form.— W. E. F. P. 

Potassium salt froin felspar, etc.; Process o'f cj- 

iractvng soluble . II. Blumenberg, .Inn., 

Assignor to Cliemical (’onstrncl ion Co., Los 
Angeles, Cal. U.S. Pat. 1,280..513, .3.12.18. Appl., 

7.11.17. i 

A MIXTURE of felspar, powdered calcium carbonate', j 
and “acid sludge’’ is heate<l in th(‘ pre.senc(! of | 
,alr to form potassium sulidiate and an insolubh' ] 
calcium aluminium silicate.- AV. E. F. P. | 

t^ilicatcs; Method of treatinij . H. N. Morse, , 

Baltimore, Md. U.S. Pat. 1,289,718, 3.12.18. | 
Appl., 0.4.18. : 

Silicates containing potash and ahimlna ami j 

w^hlch are aUack('d by sulpbur dioxide are heated 
in a current of sulidmr dioxide to a temperature | 
at which tlio gas attacks tin* potash but not the i 

alumina.— J. H. P. I 

1 

Potash in cement-mill dust; Process for lendcrina i 

water-soluble the . A. B. Merz, Washing- 

ton, D.C. U.S. Pat. 1,288,1.37, 17.12.18. Appl., j 

19.11.17. (Dedicated to the i)ul)lie.) | 

PoRTi.AND cement -mill dust is igiiiP'd in an oxidis- j 
ing atmo.sphore. — W. B. F. P. j 

Fitrates; Preparation of metal . W. O. j 

Snelling, Long Island City, X.Y. U.S. Pat. j 
1,285,824, 20.11.18. A])pl., 10.5.19. ' 

Nitric acid is sprayed into a solution of harlnm i 
sulphide, the mixture being disposed in thin 
sheets and maintained under reduced pressure. 

— W. E. F. P. 

^Sitrates; Production of froin ammonia, 

ammonium combinations, or organic nitrogen 
combinations. Process for the production of 
calcium nitrate. C. T. Thorssell and H. L. B. 
Lundi^n, Gottenborg, Sweden. U.S. Pats, (a) 
1,286,838 and (n) 1,286,839, 3.12.18. Appl., 10.4.18. 
(a) A SOLUTION of calcium nitrate, inoculated with 
nitrifying bacteria, is applied to a porous mass 
of calcium carbonate, and the mass is afterwards 
treated with a dilute solution of a nitrogen com- 
pound to ^ oxidised, and compressed air 
passed through. (b) Calcium cyanamlde, dis- 
solved in water. Is mixed with a solution of 
calcium nitrate, and Uie mixture brought Into 
Intimate contact with nitrifying bacteria, with an 
ample supply of air, for tbe production of calcium 
nitrate.— B, N. 


(a and b) If it rates; Production of by means of 

bacteria. (c) Process for oxidising ammonia,. 
\ ammonium combinations, or organic nitrogen 
combinations. C. T. Thorssell and H. L. R. 
Lunden, Gottenborg, Sweden. U.S. Pats. (a> 
1,288,754, (B) 1,288,755, and (c) 1,288,759, 24.12.18, 
Appl., 10.4.18. 

(a) A LIQUID containing calcium curlK)uate, calcium- 
nitrate, and ammonium sulphate is inoculated with 
a nitrifying bacterium which oxidises the ammonia 
to nitrate, a solution of calcium uilrate resulting. 
(h) In oxidising ammonium compounds by means 
of a nitrifying bacterium a suitable inorganic sub- 
stance is added which has no clfect on this 
bacterium but is poisonous to other bacteria 
injurious to tbe reaction, (c) A I bin layer of a 
substratum fnu* from organic nntrinicnt and con- 
taining an alkali is i)laced on a .snitablo support, 
inoculated with a nitrifying bacterium, and a 
liquid containing an ammonium salt is passed 
through it in jmesence of air.— B. A". S. 


Potassiu}n chloride from sahm' irateis. l^roecss of 

recovering . G. B. Burnham, Berk(‘lev, (’a). 

U..S. Pat’. 1,289,932, 10.12.18. Appl., 20.12.17. 
Liquor conlalning potassium and sodium chloride, 
sulphate, and eiirbonale, and ai>pro\imately 
saturated with sodium chloride, is cooled to etb'ct 
s(‘paration of sodium sulphate and earboiinP', 
wliieh an' ri'inovi'd ; and tlnm coiieeiil rated l>y 
evaporation until separation of sodium chloride 
occurs and the Ihiuid is aiqiroxinialeiy saturated 
witli jiotassium chloridi'. Afh'i* se]uiration from 
till' deposit (‘d sodium ehloridi', the warm liquor is 
cooled to efTect er.vstallisat ion of lln' iiotasshiin 
chloride.— AV. E. F. P. 


Botax and potassium elilonde; Piocess for 

separating . Profrss of oblatnuig potassium 

chloride jrom brines. }*roeess for separating 
salts from a mi i lure of salts in solution. J. W. 
Hornsey, Summit, N.J., Assignor to GeiU'ral 
Beduetiun Gas and By-Products ('o. U.S. i^ils. 
(A) 1,2.88,591, (D) 1,288,592, and (u) 1.2.88,593, 

24.12.18. Appl., 17.4.15. 

(A) A soLUTio.N containing borax and iiota.ssiiim 
chloride is diluted to a sp. gr. of M2 - 1 22, c.g., 
M9, at about 200° F. (93° C.), and cooled to about 
40° F. (4-5° C.). Borax is precipitated and is 
separated from tlie solution. Subsi'quent con- 
centration of the liquor at about 200° F , followed 
by cooling to 40° F. precipitates potassium 
chloride, ni) To separate potassium ciiloride from 
solutions conlalning potassium cldoridc, sodium 
chloride, borax, sodium sulphate, and sodium 
carbonate, the last-named is precipitated by carbon 
i dioxide, sodium chloride is removed by evaporat- 
I ing the filtrate at an elevated tempornture, and 
I borax and potassium chloride an' tlH*n obtained 
by cooling the residual liquor. The solution is 
then subjected to successive evaporations to 
remove sodium chloride and sulphate, and coolings 
to n'move borax and potassium ciiloride. The 
borax and potassium chloride arc separated as 
describeil under (a), (c) After remo'.dng some of 

the sodium carbonate and chloride, borax, and 
potassium chloride as described under (n), the 
solution is re-carbonated to remove the balance of 
carbonate, and the filtrate is again evaporated to 
remove sodium chloride and sulphate, The 
filtrate Is mixed with a hot dilute solution of the 
borax and potassium chloride separated at an 
earlier stage to produce a solution of sp. gr. 

1-22 at about 20^ F., and this Is treated as under 
(a), the final filtrate being returned to the cycle. 

— S. S. A. 
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Uanoaneee peroxide; Proceae of preparing . 

M L. Kaplau, Brooklyn, N.Y. U.S. Pat. 
1,287,041, 10,12.18. Appl., 4.8.17. 

ANGUS nitrate Is decomposed in the presence 
of another nitrate.— W. E. F. P. 

Sulphuric acid pickle liquors; Vtiltsation of . 

P. Fireman, Trenton, N.J., Assignor to Magnetic 
Pigment Co., New York. U.8. Pat. 1,287,930, 
17.12.18. Appl., 20.12.17. 

Free sulphuric acid present in the pickle liquor is 
neulialisecl and the resulting iron sulphate 
^solution is treated with an alkaline-earth 
(calcium) chloride, thereby producing a solution 
of ferrous chloride and a precipitate of calcium 
sulphate. An alkaliii(?-eartli oxide (calcium 
hydroxide) is then added to the ferrous chloride 
solution, ferrous hydroxide Inung precipitated and 
a solution of calcium chloride formed.— I;. A. C. 


Titanium hydrates: Process of preripitatiny — . 
M. Fladmark, Ttretlesiies, Assignor to Titan Co 
A./S., Christiania, Norway. U.S. I*at. 1,288,803, 
24.12.18. Appl., 10.5.17. 

The process consists in heating a concentrat(‘d 
solution containing titanium and iron sulphates in 
which the proportion of sulphuric acid is less than 
tiiat required to form normal sails with the ba.ses 
l»Veseut. — W. E. F. P. 


>>odium sulphide: Process of producing . 

10. AI. Bacchus, Utah, Assignor to 

ilercules Powder Co., Wilmington, Del. U.S. 
Pat. 1.2S<),010, 24.12.18. Ai)pl., 9.0.17. 

SoiuiJ.M snli)liat(‘ is heated to fusion with carbon in 
.‘1 container of “ corrosiroii.”—W. E. F. P. 


i'hlorUUs; Method of dehydrating [rare earth] 
C. W. Balke, Highland Park, 1)1., Assignor 
to Pfansli(‘lil Co., Inc., North (Uiicago, 111. 
U.S. Pat. 1,289,079, 31.12 18. Appl., 20.9.17. 

Ammonium chloride is added to a solution of the 
chloiide, the miN.t,ure is evaporated to dryness, 
and the temperature is slowly raised to red heat, 
in the presence of a current of hydrogen chlorhU', 
until all tli(' ammonium chloride has been driven 
oir.-.s. s. A. 


l^nlphiir burner. II C. Ellis, A.ssignor to Ellis 
Drier and Elevator Co., Chicago, III. U.S. Pat. 
1,289,417, 31.12 18. Appl., 19.8.15. 

A burning; chamber of firebrick, having an inlet 
and an outlet, is supported on a iM'd of reinforced 
concrete and enclosed by a brick structure having 
a roof of reinforced concrete. 4'he two structures 
are s])aced apart to elfect insulation and permit 
expansion of the inner clnimber; and th(‘ roof and 
bed of r(»inforced concrete*, are connected by tie- 
rods extending vertically through the outer walls. 

-W. E. F. P. 


Sulphtir burning. G. F. Hurt, Assignor to Pratt 

Engineering and Machine Co., Atlanta, Ga. 

U.S. Pat. 1,289,783. 31.12.18. Apph, 14.7.17. 

An upward spray of molten sulphur is produced 
within a burning chamber at the bottom of which 
a pool of the liquid material Is maintained; and 
the gaseous product, containing a large proportion 
of sulphur vapour, is conducted into spacious 
cliannels to which sufllclent air to effect complete 
oxidation of the sulphur is supplled,-r-W. 0. F. P. 


Copper oxide; Manufacture of technical hydrated 

free from chlorides. Bayerische A.-G. ftir 

chem. u. landwirts.-chem. Fabr. H. Ilackl, and 
H. Bunzel, Heufeld. Ger. Pat. 300.035, 23,3.17. 
Addition to Ger. Pat. 305,738 (this .1., 1918, 407x1. 

Basic copix^r chloride, precipitated by the addition 
of strong base.s to solutions containing copper, Is 
separated as completely iis possible from the liquid, 
lieated under at.mosplieric pressure with milk of 
liiiK' or inague.sium hydroxide, and washisl, the 
Ireatment heiug reiaxatisl, if necessary, once or 
.several limes.— .1. F. B. 


Liquefging atmospliei ic air and separating the 
same into its constituents, o.rggen and nitrogen: 
Appai atus and process /or — . J. F. PiaNv. 
Es.sex, N..i., U.S. A. Eng. Pal. 122,212, 5.11.17, 
(Appl. 10,117/17.) 

In an .‘ipparatas Imving a number of pressure- 
regulating valvi's coiis(‘(*'itively arranged, each 
valve has a higli- and a low-pressure j>uil and is 
eouneeted with an expaiisiun ehainlMU* within 
wliieli a higli-pivssiin' t(‘ed-pipe or coil is dis- 
post‘d. Each of lli(‘ lecsl-pijies is supplied witJi 
eoiiqu’es.sed air troin lli(‘ pr(‘eediug expansion 
rli.amlnu-, and delivers to the higli-pressure port of 
tile valve coimeeled with its own chamber; and 
tile low'-i)ressure poi’t of each valve dbeliarges into 
its own exi)ansion cliamlMu- liiroirgli .i si)ac’e imme- 
di.ilely surrounding the liigh-pressnre fe('d-plpi\ 
'i'he eoiui)res.sed air admitted to the high-pressure 
port of each valve is tlms cooled by tlie iiartlally 
expanded air delivered from the low-i'r(‘ssure port 
of tiie same valv(‘— W. B. F*. P. 


Ilgdtogen purifying, cleaning, and circulating 
system. C. A. ITaiistield, Waukegan, Assignor 
to l*fanstlehl Co , Inc., North Chicago, 111. U.S. 
Pat. 1,280,088, 20.11.18. Appl., 20.4.15. 

1\ a cireulating system for drying and purifying 
iiydrogeu, the impure gas, containing a trace of 
fr(‘e oxygen, is delivered to a supply reservoir in 
which a constant pressure is maintained, and the 
oxyg('n is reinovt'd liy means of a heated reagent 
in a de oxidising eliamber eouneeted in series W'lth 
the snpolv resmvoir and a elrculating pump. 

— W. E. P. P. 


Nitrogen: Production of . M. Shoe Id, Assignor 

to Armour Fertilizer Works, Chicago, III. 
U.S. Pat. 1,287,472, 10.12.18. Appl., 0.3.18. 

Fuom a mixture of nitrogen and carbon dioxldie 
the l:itt(‘r is removed by means of an aqueous 
soluUou wliieli is aft(‘rw'ards boilt'd to recover the 
carbon dioxide and regenerate the absorbent. The 
hot liquid is iitilis(‘d for preheating a further 
quantity of solution alreadv charged with carbon 
dioxide.— W. E. F. P. 


Acetic acid : Manufacture of . ManufacAure 

of acetic acid from acetaldehyde. 11, Dreyfus, 
Basle. Sw'itzerland. U.S. l*ats. 1,280,255 and 
1,280,250, 3.12.18. Appl., 1.0 and 4.0.17. 

See Eng. Pats. 105,005 and L08,459 of 1917; this J., 
1918, 180 v, 200 A. 


Hydrogen: Producing . H. Keller, Assignor 

to Badlsche Anilln und Soila Fabrik, Ludwlgs- 
hafen, Germany. U.S. Pat. 1,280,650, 3.12.18. 
Appl., 19.4.13. 

See Fr. Pat. 453,077 of 1018; this J., 1913, 791. 
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Xitrooen and carbon dioxide; Apparatus for 
maicinff — . C. D. McCourt, London, and C. 
ElllM, Montclair, N.J., Assignors to Surface Com- 
bustion, Inc., Wilniinglon, Del. TT.S. I’at. 
1,280, 40({, 81.12.1S. Appl., 20.1.12. Kenewod 
18.5.1S. 

Skk Eng. rat. 2:>,020 of 1012; this J., 1018, 751. 

^\'nste Jinx ft out gulranisi,!}/, Eng. Pat. 121,084. 
See X. 


Rrcoreriny putash .salts. Eng. P.at. 122, 04S. St e X. 


Elrj'trtd [Sit tippai alas. l.'.S. Pat. 1,287,150. Xl. 


VIIL GLASS; CERAMICS. 

Silica bricks and their inanujHcture. L. Dauphin. 

Bull. Soc. do rind. Mlu., lOlS, 13, 187 100. 
Typical silica bricks of bt‘st (lunlity and mediiun 
quality rcsiK‘cliv(‘l> have the following proiMU'ties : 
Refractoriness (Tj, 1750^ 1780^ C.; refraclori- 

ne.ss after adding 0% Ee.O, (t), 178.5° C., 

1710° C.; true gr., 2-.85, 2-47; porosity, 

18%, 20%. The durability of the brick is 

a function of and t ; no brick .should 
have T less than 1780° 0. and t less than 1710° C. 
The i>orosity should not usually be less than 18%. 
The value 2-47 for the true sp. gr. may be regarded 
as a strict maximum. Tlie refractoriness test 
should 1)0. made on the ground sample, moistened 
with dextrin solution and then made into small 
letrahodions. When silica bricks arc ground with 
t)'% of ferric oxide* the refractoriness Is redmvd by 
effect of iron oxide is much more 
marked if sufliclent lime has previously U^en added 
to reduce*, the refi’actorluesj^ to a delinlte ligiire. 
Alumina is very harmful in silica bricks. In one 
cas(^ it was found that the addition of 1-5% of 
alumina in tlu* pre.sence of lime greatly re<liKvd the 
refractoriness. 8^he proportion of lime used .should 
not exceed 2%. Bricks containing 8% of lime, 


mixed by hand, are not as strong as those contain- 
ing only 1% of lime which have been tempered In 
an edge-runner mill. The milk of lime should be 
preimred at least 5 hours and preferably 24 hours 
before it is requiretl, and unslaked pieces should 
1)0 removed by passing the milk through a 25-mesh 
sieve. Mocliaiilcttlly hydrated lime in the form of a 
line powder is preferable to ndlk of lime. The best 
material for silica bji<*ks Is a very pure quartzite 
! whicli does not crack on beating. When thl.s 
is unobtainable a quartz which (Tacks moderately 
I .should iM* used. Rock which contains veins of 
i quartz or other iiitruslous should he rejected. The 
ivM'k should h(* crushed until it passes completely 
! through an 8- or 10-mesh sl(*ve. The crushed 
I material should also l)e rare fully graded. The 
larger grains of silica rock (7 — 10 mm.) should not 
; crack or fall to phws when heated. All forms of 
. sili(*a arc ciiually good if they arc sufliclently pure 
.and th(* rock is of snillcicntly iiiu* grain. Bricks 
I mad(* of such materials have also high porosity. 

I Sand i.s usually unsuitable for tlie mamifac- 
I ture of silica bricks because it ]u*oduces bricks 
; of loo great a porosity and loo low a stivngtli, 
i but if a portion of the sand is ground so tim* 

! that it pa.sses wliolly through a r)0-mcsh sieve and 
i half of it passes through a 200-mosh sieve*, it mav 
i Im* us(*d quite satisfactorily, provided the Siind 
, is surti(*iently pure. The greater the pressure used 
i in .sha])lng the bricks the stronger are tlie bricks 
and th(* smaller is the Joss in manufacture. The 
j soft ]>astes used in England do not give the densest 
I l>ricks. By using a stitTor paste and a pow(‘rful 
! pri'ss ( MIO kilos. i)er .sq. <‘m.) b(.*tt(*r and den.sor 
! bricks an* produc(*d. In burning the bricks the 
' smallest particles of siliai are tran.sformed the most 
i ivadily into ('risfobalite and tridymite; impure 
' quartzites-- particularly thos(i containing a little 
alumina— are most difficult to transform. The most 
i suitable kilns are the downward draught tyix* in 
I which the bricks arc s(‘t in l)en(*heR 9 in. wide, 
j placed 2^ to 4 In. apart, but (‘ontiimous kilns api>t'ar 
to give almost (Hpially good results, and the saving 
i of fuel elf(*cted by lh(‘in is very (‘onsiderai)le. The 
i heating .should occupy at least 72 hours i)er 
I ehamber. A eomi)arison of British and foreign 
silica bricks gave* the following I’csults: — 


Bi itish bricKs : 

Hffnw’toii- 

nejis 

1’iue 
sp. gr. 

POIOH- 

ity% 

8102 

AbOj Fe20i 

(’tiO 

Hefnu'tnri- 
neBSiifler 
midiiiK: 0% 

B.VV 

1725“ <’. 

2-44 

24 

94-3 

1-40 

1-66 

2 30 


— - 

H.A.Y.I). 

1733“ ('. 

2 36 

28 

950 

0 87 

2 03 

2 00 


-- 

B.8.Y.I). 

1710“ a 

2 33 

26 

95 0 

1 17 

1-33 

2 20 



B.F.P. 

1735“ 

2 43 

32 

95-6 

0 68 

2-22 

1 30 


-- 

B.B. 

1725“ C. 

2 53 

28 

93 9 

0-86 

1 84 

3 (I 



(Jet man bricks : 

Zuibig 

1728“ <\ 

2 30 

23 

95 1 

1-53 

0-97 

2 0 

- 


StoUa 

1730“ C. 

2 47 

20 

95 9 

0-41 

1-87 

1 7 



French bricks : 

Loire 

1725“ C. 

2 34 

31 

95-48 

1-86 


1 78 


1715^ (’. 

1725“ ('. 

2 56 

28 

96 46 

1-18 


2 00 

0 27 

1700“ (’. 

S.A.M 

1715“ 

2-35 

27 

93-82 

itT' 

T 54 

1 78 



_ . 

C.F.l). 

1750“ ('. 

2 35 

17 

96 15 

0-37 

1-24 

1 75 

0 18 

1735 (’. 

American brick : 

“SUr” 

1730“ ('. 

2 31 

30 

97 8 

0 9 

0-85 

0 10 

0 15 

1710“ ('. 


-A. B. S. 


Silica refractories. N. Parra vano. Anna 11 (’him. 

Appl.’, 1918, 10, 150-158. 

SiJOHT variations in tlie conditions of burning 
silica bricks may have a pronounced effect ui)on the 
I>orosity of the product and its mechanical resist- 
ance. Thus while the chenjicnl conii)ositiou may 
be the same the resistance to compression may vary 
from 1 to 10. Slow heating and (^^x)ling are iieces- 
vsary to obviate the effect ef the changes in volume. 
The two methods of transforming the quartz into 
cristoballte and tridymite (i.e. with or without the 
use of a flux) produce different effects. The crys- 
tallisation of the flux^does not cause expansion, 
•inee the new ciystals are deposited in the free 


spaces, whilst, on the other hand, the change which 
lakes place in the abs(mce of a flux promotes ex[)au- 
, siou of the granules owing to tim diminution In 
density which accompanies it. ASlllca bricks made 
j by the ordinary method consist principally of crlsto- 
i bailie (70%) and a little tridymite (5%). On con- 
tinuing the burning the proportion of tridymite con- 
tinually Increases until, after 20 days’ continuous 
heating, the whole mass becomes tridymite. Bricks 
insufficiently burned give unsatisfactory results, 
since they are not yet converted into a continuous 
block, and the quartz granules at a high tempera- 
ture are isolated and suspended in a liquid. The 
material Is therefbre plastic as In the case of re- 
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f Factory materials of clay and magnesia. Success- 
f«l welding of the quartz granules depends upon 
the quantity of flux, the temperature of burning, 
and the size of the gmnules. The flux has a great 
influence on the capacity of the refractory material 
to resist the effect of a high tempera 1111 * 0 . This Is 
owing to the fact that the solubility of the silica in 
tlie flux increases with the tomi)tn'atiir(‘, and that 
the block thus has a tendency to disintegrate. 
Hence, tlu' higher the teinperntiire to which the 
refiactory material is to ho. subjected the smaller 
should be the proportion of flux used. Exix^rience 
has shown that for refractories for steel furiuices 
the proportion of foreign oxides should not exm‘d 
to 5%, whilst In tlie case' of those for coke ovens 
twice as much may Ik‘ us(‘d. 'Phe 1emi)e ratine of 
burning should b(‘ such that the flux iK'comes a 
mobile fluid; the most suitable lemiK.*rature aiqKairs 
to be about 1400*^ (\ Since tine granul(\s of quartz 
dissolve most readily they sliould be i>resent in the 
largest [U-oportioii, hut it is necessary also to have 
a certain amount of coarse granules, since Assures 
spread too readily in a mass composed of uniformly 
line granules. To provimt tli(‘ formation of Assures 
the bui’iK'd refractory material should not cimtain 
unaltered quartz grauuli!s, Kcfraclorles in which 
the granules are thoroughly welded sliould show a 
resistance to compression equal to at least 10 kilos. 
IKH* sq. (‘ 111 ., after Ixdiig lu‘atcd for an hour at 
1t;0(l“(b (Sei* also tins .1., 1017, OOI; 101S, .741; v, 
flOo A.)— (b A. M. 

silica rc/ravloricfi for (/lassirorhs W, J. Ihvs. 

J. Soc. Glass Tecli., 1018, 2, 2rj.V-2r>0. 

SiMCA bricks ar<‘ ja'iderred to fln'clay bricks In tlu* 
crowns of glass furna(*(‘s 1 ‘canw.^ they expand and 
are less likely to allow the crown to fall and Ik^* 
caus(‘ pl(‘e(‘s which fall from tlicm into tin* molten 
glass an* readily soluljk* in the latter and do not 
form “ stones.” Gaiiister is more readily inverted 
than most silica rocks, ami is tlu'refore very suit- 
abl(‘ for silica bricks. Tlie use of 25% of the silica 
in an iiiqialpable form is recommended. The t<'\- 
tiire of lh(* bricks should Ik* uniform; bricks with a 
tine texture resist lint gases and rtux(‘s In^ter than 
(‘oarse-grained bricks. For glass works, bricks 
of iihslium texture and containing no partick'S 
larger than ^ in. dlam. an* ])ref<‘rablc. Owing to 
(‘xpansioii and contraction accompanying the inver- 
sion of the silica during tlu* heating and cooling of 
the furnaces, tlu* tie-rods should Ik* released or 
tightened as may Ik* ivquired. The bricks should 
Ik* laid dry and tlie e<*ment ai>plied as grouting. To 
test the cement a thin lay(*r should be placed be- 
tween two bricks and when dry, the bricks should 
Imated to a teiiiiK*rature woU above that at whicli 
th(‘y will Ik* used. .V good cement should be only 
sllglilly less refractory than tlu* bricks (not more 
limn 2 cones lower). A good cement may bf* made 
by grinding those portions of used silica bricks 
which have not Ikk*ii In contact with fluxes, or bv 
grinding a high quality silica rock with not more 
tlian (1% of fireclay.— A. 11. S. 

Refravtoru viaieriuls and the t/laffs indufttry, ,T. w. 

Cobb. J. Sex?, Glass 3918, 2, 292—272. 

Tuk maximum t('mi3erature reached in the glass in- 
dustry is 1400° except in eertaln tank furnaces 
which are worked at a liigher teniiKTature to stK-iire 
high output. In addition to the corrosive eff(‘ct 
or the molten glass on the pots or liiuks. the bricks 
in the fwrniw have to witlistaiul the action of im*- 
chanlcally carried dust and of volatilised matter. 
Most of the i-efrnctory materials used in the glass 
Industry ai*e comiKised of fii*eclay or silica, or niix- 
tui*e8 of these. Wlien finely ground silica Is added 
to finely ground alumina the melting point Is 
steadily deduced from cone 42 to cone 29 C.) 

for a mixture of 8 piols. SiO, to X mol. A1,0,, which 


Is the same ratio as that in a very good and widely 
used brick. The anomaly Is due to the material In 
the bricks being coarse-grained, so that the InUiP' 
action between the silica and alumina Is not so com- 
plete as in finely ground material. In mixtures of 
equal weights of fine fir(*clay and silica fragiiieuts of 
different selected sizes. lu'nted under laboratory con- 
ditions, the silh'a did not begin to act as a flux un- 
. less the fragments w'en* 1(*S8 than 0*0025 in. diameter. 
Larger fragments a(‘f as a stiffening agent and in- 
crease refractoriness, but when exposed for a week 
in a works funui(‘e at 1.500° C. all the silica frag- 
ments less than 0-02.5 in. diameter exercised a 
definiti* fluxing efl‘(*ct. On substituting pitch for 
fireclay (so as to ellnilnati* the solvent action of 
th(‘ Urc'clay on tin* coarse* silica), it was found 
that the addition of silica always had a stiffen- 
ing action, the most marked effect being with fine 
material whicli had i>assed through a 100-mesh 
siev(*. Ht*nc(*, tin* greater stiffening effect of the 
coarse fragments in silica-flre(*lay mixtures is due 
to lh(*ir grc'ater resist 11 nee to solvoiit-acllon by 
the flivclay. Tlu're is an iipiier limit to the size 
of silica fragments wliich is iiermissible in bricks 
w’hich depends upon tin* im‘(_‘haiilcal strength of the 
fragm(‘Uts and tlie local expansion of the silica. 
The jiroiKirtion of clay wdiich can bi^ used in a mix- 
lure is limited by its sliriiikage when the bricks 
ai‘(‘ in list*. Excessive sliriiikage causes wide cracks 
ink) w'hich liquids and vaiionrs may iieuelrale and 
cause corrosion. K\(*essiv(‘ (*xpansion caus(\s dis- 
tortion and ‘‘ crusliing.” If an alkaline vapour 
attacks a clay surfact* in sncli a nianiH‘r as to form 
a molten silicate iinm(*diat(*ly, the latter soon closes 
the jiorcs and tin* snhsi'qncnl flnxiiig action is bjw'. 
if the attack <)(*cnrs at a low'or temi>erature than 
that at wbicli innch fusion can occur, the vapour 
penetrates the hi'lck or lilock and a complicated 
action of a destructive cbaractor may omir (sc*!* 
this .1., 1910, 09. 2.50, .Tlo, .590. 008, 799, 1093). If 
the lemiK*rature is afterwards increased the vitri- 
fied mass juodui^ed is liable to disintegrate. If 
crystallisation occurs tiu* disinl(*gratlng effect wIJl 
lie still gr(*aler. Tin* (*eiin*iit used in laying re- 
fractory bricks and Iflocks should ho very fine 
grain(‘(l so as to allow' Joints of minimum thickness. 

-A. B. S. 

Optical iflass; The focscncc of Iron in the furnace 
atmoHpherc as a source of <'olour in the manufac- 
ture of . E. W. Washburn. J. Amer. Ceram. 

Soc., 3918, 1, 037—039. 

An optical glass melted in an electric furna(!e was 
fre*!* from colour whilst the same batch when melted 
in a gas-lired furnace wais distinctly gi'een. Tlie 
colour w^as traced to the lueseiice of iron in tlie 
gases constitullng the furnace atmosphere. A 
samide of glass wltlidrawn jnvvious to stirring wa'^ 
much less coloured tliun tlie fliilshed glass. Aft(‘r 
replacing the iron gas-burners by ol^hers made from 
clay and coating the interior w*alls of the furnace* 
witli kaolin, a distinct reduction in the colour of 
the glass was obtained. The kaolin on the walls 
gradually acquired a red colour due to abson^tion 
of iron either from the bricks or from the furnac<* 
atmosphere. It is d(‘sirahlc to \\»o iron-free bricks 
for lining the furiiact*s, and any metallic iron used 
in the interior of tin* fnrnac(* .should lie waier- 
cooltHl to iirevont volatilisation of the metal. 

—A. B. S. 

Olass-house pots: RcouiMincnts of clay for . 

S. N. .Teukiii.son. .1. Soc. Glass Tech., 1938, 2, 
272—280. 

The following provisional specifications for clays for 
glass-house pots are suggeskid. Clay mixtures for 
ix)ts should consist of bind clay, base clay, and grog. 
The bind clay should be a fat aluminous weathered 
clay of low sintering iwlnt so that vitrification will 
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start early, but the clay must not show signs of 
over-firing until high temperatures are reached. 
The refractoriness under load is of secondary im- 
portance. The grains should be very small. 
The base clay should be a highly aluminous 
refractory clay in specially selected lumps as 
free as possible from pyrites. Freedom from 
iron In segregated form is necessary. Fine 
grinding is important. The more angular the j 
grains the better. The grog should have been pre- j 
pared from si>ecially selected lumps of clay calcined 
at 1250° C. or above, and with no signs of “ blue | 
stoning ” or black (;ores. Ground firebrick should 
not be used as grog. The grog is used to form a 
skeleton of shrunk clay and to delay over-firing. 

It must be fully shrunk, and well graded, preferably 
with a considerable proportion of flour with angular 
grains. None of the clays when tired in a slightly 
reducing iLtmosphore at 1400° 0. should show signs 
of speckling, but should have a dense structure. A 
wide range of vitrification (1140°-~1450° C.) is neces- 
sary, especially in the bind clay. Three grades of 
each clay are suggested as .shown in the following 
table 


Corrosion may be due to the slagging action of iron 
on the clay, to solution of the pot material following 
the action of alkalis and glass, and to insufficient 
burning of the bottom of the pot In the pot-arch. 
The last-named defect could be obviated by allow- 
ing the pot to remain empty in the furnace for three 
I days. The vitreous layer formed by heating the 
I inner surface of the pot with a burner or by molten 
glass is too thin to protect the pot sufficiently. A 
lining of aluminous or porcelain-like material is 
liable to crack and spall. The safest method is to 
burn the pot thoroughly at a temperature of 2500° F. 
(1380° C.) the heat being applied directly to the 
bottom. The addition of porcelain grog to the pot 
batch is of little use and tends to cause the sides to 
bulge.— A. B. S. 


Glass; ^(olubilitif of clay in . J. H. Davidson 

and W. B. S. Turner. J. Soc. Glass Tech., 1918, 
2, 280-284. 

Ground samples of clays, burned at various tem- 
peratures, wore mixed with a standard glass batch 
and the tim(‘ taken to dissolve the clay at a definite 


(JUADE J. ' (!H\DE Jl, (illAIlE HI. 



linul 

eluA 

huso 

eluy 

Giog 

J’.iiul 

clu> 

has,. 

clay 

Grog 

Hind 

c!uy 

Base 

clav 

Grog 

•Silica % 

(50 (<i ) 

•>■» (a) 

50 (//) 

(J 5 (a) 

6 o (fj) 

00 («) 

70 (0) 

70 (</) 

70 (tf) 

•Alumina % 

.‘H (b) 

1 ') (/>) 

40 (a) 

30 (b) 

35 (b) 

35 (h) i 

25 (b) 

25 (b) 

25 (b) 

•Ferric oxide % 

1 -S (ft) 

1 (a) 

1 («) 

2 (o) 

2 (a) 

2 (a) 

2-5 (fP 

2 (a) 

2 (a) 

•NajO and K-.'O % 

1 -S (ft) 

IT) (o) 

yua) 

2 (a) 

PS (ff) 

PS (a) 

2-5 (o) 

I'S (a) 

PS (t/) 

•MkO and CaO .. 

1-0 (ff) 

O-.'i (fi) 

9-5 («) 

1 (o) 

0 -t) (a) 

O’O (a) 

PO (ft) 

i 0 (^0 

1-0 («) 

Rofi’actormess (i uiie) 


. 3 .) 

:)5 

30 

32 

32 

2 S 20 

30 31 

31 

Ground to 

SO mesh 

So mesh 

10 mesh 

50 morth 

50 ij.esli 

1 0 nu'sh 

1 2 iiiesli 

12 modh 

1 0 mesh 

Calcining teiii] ciut me 
_ (cone) 

(d) 

- 

I 1 {!>) 

i 

in 

- 

12 ((0 , 

- 


0 dd 


• -Determiuod m the tii-ed baiuploo. 

(a) -uud under. 

(b) =^aud over. 

(c) = Wlion blunged it roust not leave more than 10 per cent, residue on a .'') 0 -meKh sieve. 

(d) T=W"hen blunged it must not leave more Ilian 10 per cent, residue on a SU-mesh sieve. 


It is necessiiry to select the clays to suit the teni- ^ 
perature of the furnace, as it is essential that tlH‘ i 
pots shall be well vitrified before use.— A. B. S. j 

[Glass] pot attack; ]\otcs on . K. A. Coad- 

Pryor. J. Soc. Glass Tt^ch., 1918, 2, 285 - 287. | 
Small pots of 100 grms. capacity and rods of i iu. ' 
diameter of the same material were fired at differ- 
ent temi>eratures and the thlckuoss of the bottoms ! 
of the pots and the diameters of the rods were ' 
measured. The rods were susixmded vertically with ; 
their lower end i in. above the bottom of the inside j 
of the pots. The pots were then filled with cullet i 
and the latter melted in an electric furnace at a j 
controlled temiK*rature. The bottom of the pot was j 
invariably attacked more than the sides and the 
rod was always tapered. The effect of porosity iu 
well-fired pots was not large. The protection of the 
sides of the pot aiiixars to be due to the formation 
•of slllimanite. With a refractory material denser | 
than clay the corroded rod has a smaller diameter j 
near the surface of the glass than lower down. This i 
is the characteristic of all materials In the process | 
of solution whereas abrasion produces a taper with i 
tlie thin end downwards. The phenomena are | 
attributed to currents set up during the process of I 
solution, these currents dei>endlng on the relative i 
densities of the molten glass, the refractory ' 
material, and the solution.— A. B. S. ! 

Olass pots; Apparent causes of failure of lead . | 

A. F. Gorton. J. Amer. Ceram. Soc., 1919, 1, 
648-659. 

The chief causes of failure in pots used for melting 
lead glasses are cracking and corrosion. Cracks 
may be produced by strains set up by heating the 
pot-arch too rapidly, Wf not preheatliig sufficiently, 
apd by throwing the glass batch into the, pots. 


temperature was noted. It was found that finely 
ground clay even when fired at 1450° C. is readily 
soluble in soft glass batch at 1350°— 1400° C., the 
rate of solution depending on the size of the par- 
ticles. It is tlierefore desirable to subject the part 
of the pot or block exposed to the glass to hard 
firing before use so as to close tlie pores or cracks 
and tlius reduce the surface area. The pots may 
also l)e made with a smooth surface, for example, 
by using Weber’s casting process.— A. B. S. 

Glass; Identification of “ stones *’ in . N. I/. 

Bowen. J. Amer. Ceram. Soc., 1918, 1, 594^-005. 

A CHEMICAL analysis of “ stories ” In glass is un- 
satisfactory on account of the small amount of 
material available, but their nature may be rapidly 
ascertained by crushing them, and determining their 
refractive index, extinction angle, and other optical 
pioperties under the mlcroscoix?. “ Pot stones ” 
are detached fragments of the vessel in which the 
glass has been midted. Under the microscope they 
show crystals of sillimanite (Al,SiOJ with a little 
interslitial glass. Sillimanite is never found’ in 
“ atones ” of other origin. “ Pot stones ” may bo 
avoided by more carefully preheating the pots, by 
using pots of more uniform texture or of more suit- 
able composition, by altering the glass batch so as 
to reduce its action on the pots, and by melting 
at a lower temperature. “ Batch stones ” are par- 
ticles of unmelted material from the glass batch 
and consist wholly of silica, sometimes in the form 
of the original quartz (sand), with or without a 
coating of cristobalite or trldymlte; sometimes In 
the form of cristobalite or^trldymite without Inter- 
stitial glass. “ Batch stones ** frequently have' a 
tall ” of glass of lower refractive Index due to the 
gradual solution of the silica of the “ stone ; these 
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“ .iuls ” are absent in “ stones ” caused by devitrifl- 
catioji. To prevent the formation of “ batch stones,” 
the jLilass should be melted at a hi).' her temi)ernture 
or more should be added, liner or more uni- 

form sand should be used, and tlu‘ batch materials 
should be better mixed. Ocrnslonally, adventitious 
materials in the batch cause ” batch stones these 
may lu' sometimes identilled undcu* lh(‘ microscope. 
“ Crown drops ” are fniKments detached from the 
brickwork in llie crown of tlu‘ furnace or are drops 
of material formed by the action of vapours ou the 
bi'iclvwork. When silica bricks are used the 
” dvo])s ” usually consist mainly of tridymite in 
relatively lar^' (-ryslals, wliieh are rc'adlly distiii- 
p:uisbed j'lom ” bateli stones.” In eases of d(Uibt a 
■eoml»ari.^on with pieces of (lu‘ jjlaze ehii)p(Ml from 
tlie brii-kw’oi’k should be made. ” Devit ritieatlou 
stones " are opa<|U(' massifs eonlaiuiiijr 10— of 
crystals formed by tlu" devitrilicatlon of the ulass, 
and analo'^ous to the spherulites which occur in 
volc.inic lavas. The crystals are composed of:- 
Cm) jiiim iitally tridymite, but ei‘isl(d)alile is usually 
pi’es«'iit : ( M wollastoiiit(‘ (CaSiO,) fibres, sometimes 
witli evistobalite; (c) otiuu' silicates such as 
IfaSi M,, 1‘bSiO,. ” Devit rifieat ion stoiu's ” dilfer 
“ from " liateh stomps ” in liaviii^; no ctmlral core of 
dens*' crystalline nature free from ftlass. ami no 
core of (jiuiTfz. Tlu' nalun' of the eompouud sep;i- 
rutln'^ from tlu' mImss suaii:<'«ts wliieli of llu‘ raw 
mab'i'ials is iirobalily at fault or the ehamre in 
lli(‘ ooinpnsil lull oi llu' baldi wliieli .should be madm 
Tli(' u]'ti<'al ]>i’0])e]'( ies of the above nieiillom'd sub- 
staiicus ;n’(' bri(‘llv dcserilH'd -A. lb S. 


Jioi ir itiiiJr }ii (/ffiss; Ihici uin}<ili()}i of . .T. D 

<'iiuv.uu(l aii<l Ik Wilson, .f. Soe. tJlass 'l'(‘<*h , 
I'Ms 2 ‘J 05- 1252. 

Till iiiU'i easy, rapid and satisfactory nu'Daxl fur 
fn'i' nniiiiau lioric u\iiii' in ^lass is J^nllivan and 
Ta^lur’.'- iDudifieal ion of Wiierr.N 's imdlioil (lids. I , 
1014, il.'t). WluM'ry’s nu'lliod (lids .1., lOOS. 117;)) 
alves liifili n'sults with i^lasiu's eonlainin<; Itaid or 
zinc, but is satisfactory for aliisses fns^ from 1h(‘se 
metals, ddie ^lass apparatus usimI sliould not con- 
tain iioric o\i(io Odu' vobniK* of tb(‘ solution slionld 
bo kept as low ns iiossible consistent with tlioroujrb 
wasliinc. ami if AVheiTy's imMbod is used tlie boil- 
in<; with ralciain eaibomdi' should not he unduly 
prolou;;ed. The volium' of the solution titrated 
may be as Idjjli as .*500 e c. if sutriei«nil mannitol is 
present. A. !>. S. 

C/r/.s'.s’,' r.ffvcl of ten) })('} (tl lire on the mie of rono- 
sion 01 - . .1 D Canwood and W 10. S. Turiuo'. 

.T. ?^oc. Class TVeli . 101 S, 2, 200- 1202. 

Fi.\sks of dilTi^iviit types of j'lass pi'cviously (‘\- 
amined (this .1., 1017, S7;1; ltdS. (502 a) coutalnimj; 
various naifjeuts were heated in a thermostat to 
carefully regulated teiniM.n'atur(‘s IhOwcoh 00° and 
100° C. for varying; periods; In ev('ry case the corro- 
sion (d* the lilass incivas(Ml rapidly with a ri.se In 
temperature. With watm* tlie anionul of material 
dissolved was doubled for each ri.se of 5° C. between 
00° C. ami 100° 0., <‘xcept in one case In which the 
loss at 100° C. was four times thal al 0.")° C. With 
2iV Na,ro, the action was rou^jhly doubled for 
each 10° rise between 00° C. ami 100 C. With 20% 
hydrochloric acid the rate of Inereaso In chemical 
action with temiM'rature was distinctly less than 
with water and alkali. --A. B. S. 

Porcvlnln: ^ome tj/pcs of — F. 11. Riddle ami 
W. W. McDanel. .T. Amor. Ceram. Soc., 1018, 
1, 000—027. 

A STUDY of the biirninjf range of porcelain bodies 
composed of varying proportions of kaolin, felspar, 
and flint with a constant proportion (1‘5%) of whlt- 


injl, burned at or above cone 10, including electric 
insulators, hotel china, chemical poiwlaiu, and some 
domestic china. The materials, In the desired propor- 
tions, were ground wet in a ball mill, passed through 
a 140-mesh silk lawn, filti'r-iiressed, and the cakes 
hand-wedged and made up into tidal i)iec(‘S and 
standard cups three days later. Tlie (UTeet of lu- 
ereasiiig 1lu‘ felspar was to reduce the porosity 
willumt griailiy albu’iug the burning range. Then* 
was v('ry little dilTereiic'e in the softening points of 
bodies with from 4.7 to 70% of kaolin and from 
121 ^0% of felspar; there was more dlfl’erenec 

betueeii bodies contnliiiiig from 12^ to 80% of fel- 
.sjiar with 47% of clay than in similar mixtures 
uith 70k, of clay. The shrinkage-teiuiK^rature 
graph was parabolb*. Tin* higlier the iiroporlieii of 
el.ay (lie k‘ss was tiu* efleet of variations in 
proiiort ion of lliix. Bodies contaiiiiiig -<7—50% of 
el.iy vilritli'd al a slighlly liiglu'r lempiaature than 
llio.s(‘ willi .77 <5()\, of clay, bid abo containing 
17% of whiling. Wlieu ihe damp body ^^as kept 
for(‘ight months ilssireiigih inenaised, llu* “ aged " 
Ixidies in wliieli the wliole of tlie el;\\ was kaolin 
being stronger Ilian fn'sli bodit's eonlalning Iti ot 
ball clay. Dilli(*iill sliai>es can be in idi* iimeli more 
easily from “aged” lliaii truiii fn-sh bodies and 
a smnllt'r pioporfion of bail clay can bi* used, thus 
enabling a wliilt'r product to be madi*. Ball ela.N 
ti'iidiMl to r(‘due(* the lau’o.sity .‘iiid to cause the wave 
lo be ov<‘r ianaied, bid was sumetimes useful in per- 
muting a rediietioii in Die felspar content. At 
liiulu*!* Iem]*eratui’e tlie ” agi'd ” bodii's shrank less 
and liad lt‘ss porosit.v Ilian Hie fresh ones and tlie 
waro was biirii<‘d mori' ludlonnls. Ball elay re- 
(liiei'd llu* burning range* and slueiild lliereforo be 
ki*pl al a minimum in bodU's wliieli can be imjiroved 
by storagi*. Tlie addition of 0'2---l 0% of magnesia. 
liiiK* or barium eaibonate to a typical bard paste 
poreelain body sho^Yed Ibat liariiim oxide only r(‘- 
daeed tin* iiorosily sligldb\, but magnesia caused 
tin* body lo mahiiH* I'arlier and oiin.sod ovor- 
Imruiiig al .a lower h'lnperature. Lime did not 
liasleii the matining of a l)o(l.\ , but caused over- 
burning at a lower temiH-ral are and sliortened the 
burning I'angi* A mlMiire* of mtignesium and cul- 
oium carbonates in mok'eulav luoportions be- 
haved like magnesia alone. The traiisliieeucy of 
the ware wa.s inetvasod by tlie addition of lime or 
magnesui uii to 1%, bid not by baryta. Hence the 
addition of a little magnesite or dolomite lo a porce- 
lain body should he bettor llinu that of whiting. 
The shrinkage was greater in tlie presence of mag- 
nesia and dolomlUi than In that of lime. Sillimanite 
w'as yirepared by calcining a mixture of kaolin ami 
anhydrous alumiim with 20% of boric acid at cone 
20, grinding tlu^ product, and passing it through 
a 100-m(‘sh sieve. A body In which this material 
replaced the tllnl was made of sillimanlte calcine 
22-5%, kaolin 71 0%, felspar 27%, and wdiiliiig T5% 

It had a long rangi* of vitrilieation, was free from 
the strains resulting from the voliiim* changes due 
to tin* eonvt'rsloii of (imirlz into oilier forms of silica 
and bail a low coefUcieid of (*xpaii.don. Tlie kaolln- 
aUimina mixture may also lu* Im’orporated with the 
tlnx, making it possible to ivdnee tlie temperature 
of ealcinatioii to cone 11. Dolomitt* can be used in 
bodies for In 4 el (*hina. for wlilch I la* followdng 
limits of comiiosition for a biirniiig range of cones 
10—12 are suggesled : niiit, 80 to 40% ; felspar, 14 to 
18%; alkaline-earth fluxes. 4-0 lo 0-7%; ball clay, 

8 to 8%: china clay, 47 to 27%; Florida clay, 10 to 
(5%. When very white iiorcelain Is required It may 
be seeur(‘d by the use of very pure materials, by 
burning under oxidising eomUtions to cone 09 and 
under reduclug condillons from 00 to 8, and by Uie 
use of a blue stain such as basic cobalt carbonate. 
The use of small proportions of dolomite, magnesite, 
or whiting also improves the whiteness of the ware.' 

-A. B. S. 

V 
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Porcelain; Electrical resistance of at different 

temperatures. R. G. Allen. Sol. Proc. Boy. 
Dublin Soc'., 1J)1S, 15, 289- 300. 

The electrical resistance of various samples of 
])orcelalii was measured at various temiieratures, 
between S0° ami 300° C. The samples examined 
were: («) ih) Tw'o low-1 (‘iision porcelain insulators 
for transmission wires, of thickness 0-7 cm., 0C5 cm. 
resi>ectively ; (c) an old i)orcelain insulator (date 
3802), 0*05 cm. thick: (d) an evaporating dish of 
(Jermau make, 0-22 cm. (hick; (e) a long Iterlin 
j)orcelain tiilM\ OS cm. internal and IT cm. ex- 
ternal diamet(‘r; (/) a porcelain crucible lid of 
German make. OKI cm. thick; {(j) a bowl of Port- 
land chliia, 022 cm. thick; and (h) an (‘\ai>orating 
dish of Royal Worcester porcelain, OKI cm. thick. 

In each case, except the iniu'r surface of the tul)e, 
the samples were glaml. The results coiilirm the . 
approximate trutli of Rascli and llinrich.sen’s I 
formula (Z. Elektrochem., 1008. 14, 31): — ' 

^ ! 
in whlcli is the sjiecitic insulation resistance, | 
T is the absolute lemperature, and a and b are con- j 
slants for a given material. For lemi>e railings i 

below 2oO°F. the insulation n'sistance of imrcelain : 
is frequ(‘ntly independent of the voltage, but porc<‘- ' 
Inins of different varieties show gr(‘at differences j 
in resistance. Approximate values for th(‘ insula- | 
lion resistance in megohms per cm. cul>e (T’ the 
siimples (‘.xainiiied, at oj’dinary temperatures, are ■ 
given in the following table: — 


Sample 10" (\ 20'" ('. , 30“ 10“ r, 

I 

p :>O0,0OM/ 10'M20,0OOa 2.>..'»00x lO'’ 10.000. PK' 

?i '200,000 „ 71,000 „ I 17,800 „ (),:ioo „ 

d ami e ll.20(> ,, :i,200 „ j 8.50 ,, 2:)0 „ 

(7 uud c I 3.0SO ,, 1,200 ,, 1 397 ,, I.'IS ,, 

(/and 6 l.-OO ,, 410 „ | 121) „ 40 „ 


The high <‘leclrical resistanc(‘ of I’orlland <*hina i 
and Royal WoP'ester chemical porcelain is iioU'- 
w^ortliy.— A. r>. S, 

Enamels; Ventral of the Inshe of . 11. F. 

Stal(‘y. J. Amer. Feram. 8oc., Ibis, 1, (TO- 047. 

Fon enamelling metal, enamels with a bright tinish i 
are I'cuuired, and they must not crystallise under 



(r 1()U“(’. 0“ 

300“ ('. 

0“- 50U“ ( 

Crnitalii : 

Quart/. 

0 187 

0 ‘217 

0 238 

Pseudo -\vollfi-’-t->r 

0 184 

0 2<>1 

0 217 

Oristobalite 

U 188 1 

0 233 

U 213 

Auorthite 

0 19U 

0 214 

0 230 

Andesiue 

0-192 

— 

0 233 

Microclino 

0-187 

0 211 

(0 226) 

Wollastouito 

. . — 

- - 

Blopside 

0-192 

0-216 

1 0 231 

Amphibule 

o-2o;i 

0 23U 

: 0 246 

Pyroxene 

0-204 

0-231 

0 249 

Glassed ! 5 

Silica . i 

0-185 

0 212 

0 230 

Anorthlto 

U-188 1 

0 215 

0 230 

Andeslnc 

0-193 

0-221 

— 

Albito 

0-198 1 

0-224 

0 24 1 

Microclino 

0 192 

0 216 

i 0 232 

Wollastojute 

0-185 

0-208 

, 0 221 

IHopslde 

0-193 

0-219 

0-233 

Mag. 'Silicate 

.. 1 0-204 , 

0 230 

0 247 


For quartz and silie.i glass, the values of the 
Interval specitic heats satisfy the expresslona 

Quartz ... 0T686 *f 0*000194^- O-OOOOOO110* 

^ Silica ... 0T670 T 0*0001890 -- 0*0000001250* 
The true atomic heats rise regularly from about 


normal conditions of working and use. The 
simplest method of preventing this is to use an 
enamel highly viscous at the temperature at which 
crystallisation occurs, and to cool rapidly. Silica 
and silicates high in silica melt to viscous glasses, 
so that the addition of silica or felspar to an 
enamel will lessen the tendency to crystallisation, 
but the maturing temperatui*c of the mixture will 
usually bo raised beyond working limits. Boric 
oxide forms a very viscous glass at low temiKira- 
liires, but (lie viscosity decreas(‘s rajiidly as the 
tcmiijrature increases. Borate glasses Ivcome more 
viscous as the i^erwntage of boric acid increases, 
but the viscosity decreas(*s as flic temperature in- 
enaises. Tlie presence of eutectic and otlier com- 
pounds has no noticeable eff(‘(*t on the viscosity 
curves. Kaolin and opaeitiers increase the 
viscosity of enamels, and a reduction in the pro- 
portions of any of the tiuxing metallic oxidi^s has 
the same effect. Hence the proportion of all fluxes 
except Ixiric and lead oxides should be kept low, 
and a large vuriiTy of such oxides used so as to 
limit the concentiation of any one of them. I'artial 
cooling and re-hcatiiig of the enam(‘ll(*d ware 
should bo avoided. Sulphur in the materials com- 
posing lh(‘ enamel iiateh is not likely to lie harmful, 
but the saturation of a thin fllm of enamel by 
sulphur from (he kiln atmosphere may cause 
“ feathering.” This defect occurs chiefly in badly 
v<ui(ilate(i muflles, in those with crack(Ml floors, and 
in ojien-areh or semi-muiiles in wljicli there is not 
siitiieient draught to cause the llame to ” hug the 
roof.” The use of quicklime inside the muffle is 
seldom effeclive; it, is most so when it, is piled over 
ttmiporary patclu‘s in (h(i floor of the muflie, but 
it must l)e renewed daily as soon as it 1x'coiih‘s 
.saturated. Mixtures containing lead, barium, aud 
zinc oxides tend to produce enamels of gj’cat 
hi‘illianee. Potash giv(‘s gi’(‘a(er brilliancy than 
soda, and boric acid than sili(‘a. Enamels rich in 
flint ar(‘ usually more brilliant than tliose, in which 
fclsi»ar is the only refractory. A. 1>. S. 

Silieaie specific heats. W. P. White. Amer. J. 

Sei., 19K), 47, 1--43. 

The specific heats of various silicates were deter- 
mined by the method used in an (nnllc” investiga- 
tion (tliis .T., 1909, 1127), imi)roved in various 
<](‘tails so as to obtain increased accuracy (see 
page l.-jS \). qia* following r(‘sulls W’ore obtaiiual 

J iitoivul hjMTilic heats. 

.1 0“-700'’ C. ' 0“- 900“ C. 0“ -1100“ 0"- 13'i() t'.J U“- llOUC, 


0 2:T ' 0 200 0-204 -- — 

— ' — 0 238 0 24.3 0 245 

0 2.)1 ; 0 257 0 202 0 200 0'2G8 

0 240 I 0 248 I 0 25.') 0 203 i 0 267 

0 244 I 0-252 ! — ! — 

0 2.37 I 0 245 1 (0 251) 0 110 0 125 

0 227 ( 0-234 ' 0 210 i 0 242 I — • 

0 242 i 0 250 n 250 - 1. "t* 

0 258 0-206 0 27:; -- K — 


0 242 , 0 251 , — _ j .. 

0 240 I — 

0-248 ; (0 262) j — - - — 

0 24:i i 0 251, ^ “• — 

0-235 . — . 

0 244 1 “ i 

0-260 1 ' 

_ i f . 

3o uL 0° U. about 5-90 (with auorthite to 6 C»> 
at 1300° C. I comparing the specific heats of 
various silicat ^ crystalline and glassy form 
respectively was found that the specific heat of 
the glass is gteat^r than that of the crystal, 

the exceptionif^ the glasses containing sodium 
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or potassium. Soiue glasses show a decided iii- 
creahc in si)ecific heat »at a fairly elevated tem- 
I^eratiire. Tlie K]x*citic heal of aiiorlhite glass is 
much less than that of the eryslal. At 1800° (\ 
iiiagiiesiuiii metasilica le (aiuplilbole) undergoes a 
moiiotropic inversion with evolution of heat. This 
unstable foi-in lias a sixvilic heat, more tiian 1% 
below the other. At 1170° C. wolla.stonite (calcium 
metasiiicate) undergoes an ('iiantiotropic inversion 
into pseudo-wollaslonite willi absorption of heat, 
the iirodiicl liaving a lower six‘cilic lH‘at. The 
reversion on cooling does not occui* without a 
solvent. Neither form shows any perc‘ei)lible irre- 
gularity in its s[XH-inc lieat near the temperature of 
inversion. At 57.’)° (piart/. imdca-goes a sharp 
reversible inversion fi'oiu a- to /i-iiuartz with an 
increase in voluiiu^ ami cliangos in most of its 
optical properties. Tla* s})(‘citic liivii largely follows 
iliese other changes, but, if llie ('fleet of the t'X- 
paiision on the sped tic he:it is calculated, tlu^ 
im.'rease in specitic lieat is more than four tinu'S 
too small to ac(Jouiii, for the work demaud(xl hy the 
eximnsion. Tlie relatively high sixx'ifle Imat of eris- 
tolialite at 100° C. indicates that tlie a- to /^-cristoba- 
lile inversion is of tlie saiiu' l.\pe as that of (juartz 
at 575° 0. The traiistormatious of (luarlz into 
rrislobalile and Iridyiiiite I't'sc'inhk' the inversion of 
wollastonite into ps(‘udo-w<)llaslonile latlier tliaii 
th(' prompt change from a- to /i quarlz. The former 
ar(‘ accompanied by negligible ehango's in the 
specitic li(.‘at, wlicreas in the latter I In' chang(‘ is 
sti’ongly marked. It is suggesUal that in the change 
from a- to /^-(iiiartz, and from a- to /^eristobaIile, 
t)i(‘ crystal changes ca /a^'x.sc, involving a 
sti’i'h.'hing ratlier Ilian a r('-arrangement of 
the atomic iialteni, whiNt in the wollastonite 
-- Iisendo-wollastonlle and ((uarlz -crisloballte iii- 
Ncrsions tlK'i’c Is no general shifting, hut the new 
t-ryslals grow at the e.\]x.*iise of the old ones, as 
they niiglit grow in glass, but more slowly. ^Vlunl 
a snbstane(‘ occurs in two or more forms, none of 
tliem shows any variation in tin' specitic licat near 
the Inversion lempiuatiin'. (S('(‘ also .1. (’hem. 
Soe , Fd»., 1010.) -A. 11. S. 

ZiKonia; its utiJisutUtu as a rej i acloi i/, oiHtci/ia , 
aiul abrnsirr. A. (iranger. llonil. Sclent., 1010, 
9, 5-11. 

An aecoiiiit is givi'ii of the most imiiortaiit imb- 
lislied researches on Brazilian zirconia, its piirili- 
f'atioii, and nlllisalion for tlm mamifadure of 
refradory ware. For liis own e\})eriments tli(‘ 
.iiilhor ])r('i)ar<‘(l zir('()nia from zircon. The mineral 
was first extracti'd with liydrochloric add to 
remove iron, and converted into sulphate by treat- 
nu'iit w'illi liol eouceiUrated sulphuric acid, the 
zirconia Ixdng i)r('dpltate(l as hydroxide or basic 
sulphate afp'r nmioval of tlu' silic'a. The zirconia 
obtained by ignition of tiie liydroxide w'tis luonhhMl 
into crucibles In a press, an organic binding 
material being used. Tlie firing temperature 
('iiipbyed is not given, but it is claimed that good 
results were olitalned when tlm zirconia had previ- 
ously b(Hm strongly ignited. Attempts to prepare 
zirconia tubes for use in a cai’boii resi.stamy 
furnace were not successful, because at lilgh tem- 
ixratures the zirconia itself lHX?onies a good con- 
ductor. The autlior does not consider that zirconia 
is likely to displace stannic oxide In enamels on 
account of the high cost of iron-free zirconia, 
although possibly it may find application for 
special acid-resisting enamels. Zircon may be used 
as an abrasive for certain purposes.—E. H. R. 

Patents. 

Glass; Method of delivering — — from furnaces. 
O. B, Howard, Butler, Pa., U.S.A. - Eng. Pat 
122,258, 2l.ia8. <AppK 1186/18,) 

ig pasa^j^m the awltlnf tank through 


a compjirafively long interval of time, and is then 
discharged through a larger oifenlng and hence at 
a faster rate by low^erlug one or more displacing 
bhK^ks of refractory matciial into the glass in the 
delivery chamber. When refilling the delivery 
chamber file displaceiiHuit blacks arc not raised 
clear of the surface of the glass.- A. R. 8. 


(Jlass-furnarc. A, L. Schram, Hillsboro, 111,, 
Assignor to r)r<*v Auloiiuitie (llass Machine (’<)., 
St. Louis, M().‘ I'.S. Pat. 1,28>(,227, 17.12.1S. 

Appl., 15.4.1.5. 

A DEVICE for (IcliN Cling glass from a gla.^.s f}!r’»ac(‘ 
coiiiprlM's an adjustabli' idug in a sectional tireprooi 
liood mouiit('d on a iiK'tal framework adjjpvnt to 
th(‘ di.scharge (Uillet of tlie fnrnae<‘.- A. P. S. 

(ilassanacnlhif/ oren. .1, M. Leuls. Fvansville, 
liid., A.ssignor to Tin* Owriis Pottle Ma<*^ .e 
(’()., Toledo. Oliio. V.». Pal. 1,2Sfl,20s, 81.V2.1S. 
Appl., io.r>.i(;. 

The glass is carrii'd llirougli tin' l(*ln^ hy a con- 
tinuously moving conv('yor. A loading conveyor 
] lasses througli I he wall above the lehr conveyor, 
and inside tlie kdir is enclosed in a casing, from 
wlilcli a snnmth surface cxieuds and rests on the 
iclir conv(*)or. Cleans an' providixl for pusliing the 
W’are from the loading comx'yor on to the smooth 
surfac(‘ at int(*rvals, and for pi('V(*nting the paswsage 
of wmre into the U'hr wliilst tlie inishing movement 
is In ojieration. - A. P. S. 

IlluminaiiHU-ylass. .1. O, lland.\, Assignor to 
MaelK'lli-Evaus (llass (’o., Pittsbui'gh, Pa. P.S. 
Pat. 1,287,005, 10.12.1S. Appl., 11.4.17. 

A wnriE .semi-lraiislueent illuminating glass, “ free 
from tire,” is formed by fusing a lead soda baleh or 
oIlK'r mixture callable of producing ckxir glass with 
opacifying agents free from fluorine, such as 
ahiininium oxide, a pliosphate, and an agent having 
“the colouring ('Ib'ct or rc'actioii i-haracteristh; of 
sodium ehIorid(‘.”— A. P. S. 


S'diCd hnch’s, /i/c.v and otha ai tides; Maniifactui'c 
f,j ___ c H. vSaiiKx'y, ('liisU'liurst, and J. E. 
Foster, Hanli'y. Eiig. Pat. 122,8SS, 25.11.18. 

(Appl. 1J),870/JS.) 

PuK'Ks or oilier arlielt's are made of a mixiure 
of 05 to 80% of silica wliich has lieen calcimnl at 
1000° ('., crushed, and gradi'd to pass through a 
si(‘ve having from 10 x 10 iiiesli to 100 x 100 mesh 
per sipiare inch, togi'lhcr with 5 to 20% of ilhrous 
material, sueii as straw, ebafl', ixat, wool, or hair, 
and 10 to 80% of calcined silica whleli has bee'll 
reduee(l to a very line ]xiwd(U' by water-grinding. 
The arti<_‘les are made in a press or mould, dried, 
and burned at a ti'miM'ratun' above 1.500° ( 1 ., so as 
to develop a crystalline structure. No flux or 
binder is needed.— A. P. S. 

n rick-dr ifiny apparahis. E. .1. Moore. Assignor to 
The (^harles Woodward Co., Cleveland, Ohio. 
IT.s! Pat. 1,288,110. 17.12.18. Appl., 0.8.17. 

The Iiricks to Ix' drl(xl are carried on rollers through 
a st'rh's of comjiartments, arranged one above 
another, with doors at the end of ea(di compart- 
ment w’liich cun lx‘ turned dowm into a carrying 
piKsition. — A. P. S. 

Kiln. J. P. Owens, Mctuchen, N.J. U.S. Pat. 

1,288,975, 24.12.18. Appl., 15.7.16. 

A TUNNEL kiln is provided with a furnace inter- 
mediate of the ends, a burning zone extending from 
it towards the inlet of the tunnel, and a drying 
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<he walls of tlio kilu) belwcon the burning zone and 
the tuniud inlel, equipiied with nu‘ans for circu- 
lating air in an upward (llr(‘ction. For the supply 
of air a lunnel space exleiftis beneath the car-track 
in the burning zone and another si)ace Uuieath the 
<‘ar-track in the cooling zoik', with intersecting 
inspection tunnel spaces constituting air Inlets. 
JMeans are provided for controlling the curnuits of 
air flowing from the inspection tunnels to the 
tuniud s]>aces,—A. It. S 


Kiln. .1. It. Owens, Mi'lm-Iien, N..I t .S. Pal. 

31.12.1b>. Appl., T.f.it;. 

\ KILN combining in one slructine a fuinacc. 
smoke exit, and one or moie mnllle tunnels and 
open tunnels, is provld(‘d with means tor conv<‘>- 
ijig the products <»f combuslion tran.svio s(q> liom 
tlie furnace to th(‘ (‘.\it in one dins-lion only, pro- 
ducing various lem|>eratures in lli(‘ s(‘veral tunmds 
according to their dislan(;t‘ from tlie tnrnac(‘. The 
inutile lunni'ls and opmi tuniuds aie arranged sid<‘ 
by side allernalep . The furnac(‘s ar(‘ at one si<le 
of tlu' bmiung zone, and tlu' .smoke exits at the 
other. 'rh(‘ ])i‘eheating and burning zones have 
commiuiieating Hues adjacent to lh(‘ side wall on 
n hich the smoke (‘xits are situated; auxiliaiy 
smoke exits are provided adjacent to the opposite 
side of ttie preluaiting zone. TJit‘ smoke outkds 
are provnh'd witli means for coni rotting lh(‘ 
direction and dis» t ;irg(' ol tls' i>roducts oL e(nu- 
bustloii. A. It S 


(J(hi 1 1 <flln hh (Innui'nl toi' - - .1 It. 

Owens, .\ieliiei\('n, N..f 1 Pat. I 

;tl.lil is. Ai>pl.. 

A iiNMi i.iln ojK'n IhiNmghoiii it^ aelhe leiigtli. 
but normally closed at its entry ])oilion wluu’e the 
main drauglit outlet is situated, has on(‘ or more 
controllable draught outlets for the active mitiy 
portion of the kiln, between tlie main draught out- 
let Jind the iioinf wliere lht‘ ware enters the kiln, 
another coni rollabI(‘ draiigld outliM coiineetcd with 
the interior of tlie kiln beyond th<‘ main draught 
outlet, and means wluweby tin* direct drauglil may 
be (‘ansi^d to jiass thnnigh the .‘icliv(‘ length of 
the kiln ajid out through the draught outlets, and 
whereby tin' In'al may be forced or “ surged ’’ into 
the normally closed entry portion of the kiln 
beyond the main draught outlet, so that the ware 
may be i)n'heatod as soon as it has t*ulcred tin* 
kiln.-A. P>. S. 


Mu0r- llnnnel] kiln. 1. Ik Oweiiv,. Metuehen, N..I. 

U.S. Pat. 1,2.S!),S!)0, hl.PJ.lS. Appl., 1 I.IS. 

A TUNNEL kiln has side's constructed of Ihiji panels 
with intervening thicker panels so as to form 
muffle walls, and has continuous combustion 
chambr'is alongside the latter. The tunnc'l has an 
upper section in which a high tempera tim' nmy 
l>e maintained, a lower .s(‘<‘tion containing “ semi- 
inert air, ” in which a lower tempt'rature is main- 
tained, and means whereby air may pass from the 
lower to the npi>c*r section, the two sections iH'ing 
otherwise kept .separate' from each other. Means 
are also provided for wdthdrawdng heated air from 
the upper section.— A. P.. S. 


Refractory article. F. .1. Tone, A.sslgnor to The 
Carborundum C(l. Niagara Falks, N.Y. U.H. 
Pats. (A) 1,280,578 and (u) 1,289,900, 31.12.18. 
Appl., 20.7.18. r 

A REFRACTOKY article containing graphite, a binder, 
and (a) fine granular, fu.stKl crystalline nhimlua, 
or (b) zirconia.-A. Ik S. 


Enamel oven. S. Wiester, Beach Dam, Wis., 
Assignor to K. Weimer, Sheboygan, Wls. U.S. 
Pat. 1,285,082, 20.11.18. Appl., 5.10.17. 

Ledges of reinforced brickwork extend borizontally 
inwards, one above anotlier, from the outer wall 
of tlie oven, and suiiporl removable lining sections 

-A. B. S. 

Seal for electric apparatus. U.S. Pat. l,2SS.hlO. 
Sec XI. 


IX -BUILDING MATERIALS. 

Bla.st Juniaer slai/x. 1 lollina iin. Scr X. 


P.Vl i NT.s. 

Mouhlet! ai tides leleehiial insulatois] of eeno nt : 
\lanujactin e of - W. K. Wiudsor-Uielnirds. 
Soulliall, Middlesex. Fug Pal. 121. 9S0, 4,12.17. 
(Appl. 17,958/17.) 

Ef.KfTiiic insulators or otlu'r articles are made of a 
mixtiin' of Poitlaiid cement 50 parts, wash' 
asbestos, glass wool, or other suitable 
jiarls, and clay 10 jiarts. wdlh about ^ of its 
welgld of wateix For making tnlx's by extrusion 
.‘I suitable mixtiir<‘ ('ousists of eipial amounts of 
clay and INirllaixl eeinent. 44 h' wt'l ]>ast(' imme- 
di;il(‘ly .after it lias bei'ii made is placed in inonliN. 
and sul)ji'cl('d to a i>i’('ssiir(' sulheienl l.\ great to 
remo\e any ('xet'ss of waU*r. 44ie inonldi'd arllcli's 
are drii'd iiist on racks opt'ii to tlie air and then 
in an oven at a lenipi'i ature of .‘!00° - 100^ F. (about 
iriO'’ -200^ (' ) tVu- 21 lioiiis. The artiek's may then 
be impu'giialed with a w'al('ri»roohng eomposiliou 
in the euslomary manner. Tlie clay increases tin' 
abilit\ oJ th(' jiasle to ilow frei'ly and tlu' erusbiug 
slri'iigtli of till' arlleles and ('iiatiles them to tak-* 
a Ijiu'j' j»o1isli. A. r> S. 

Moiihled ailiel(‘s; l*ioiess of maktni/ . ,1. P. A, 
MeOo^\ . Wilkiiisbiii'g. I\‘i . Assignor to M’l'stia;-- 
liouse Fleelrie and Manufac'luring Uo U.S. Pal 
1,281*,. .57.1, 5.1218. Apiil., 5.7 14. 

4*111 artiek's ;iiv made of a mixtiiri' of dry sodium 
silieale and Portland eeinenl whieli is moistemal 
.suilieieiilly for moulding without dissolving an 
aiiiu’i'ciable (pititdity of the silicate. 44ie moulded 
articles ari' tln'ii siildeeted to the act ion of steam. 

A. B. 8. 

Walei -pi oof ernif'nt, and uidliod oj piodneiiuj il 
I). Daxidson, Assignor to Bradley and Vroomaii 
(*o., Chicago, III. I'.S. Pat. 1 .2S.5,(;5(i, 20.11.1S. 
Appl., 12.8.18. 

Claim is made for a waterproof ei'tnent eoiitaining 
an insoluble metallic n.Miilit tienali'. -A. B. S. 

Heat tnsiitalniy materiat and process jor makiny 
the same. 11. Castor, MeKi'csiiorl , I'a. U.8. 
Pat. 1,288,8.54, 21.12.18. Appl., ,50.7.18. 
iNi'L'souiAL earth cut from natural deposit .s is sub- 
jected to a temiierature of 1800° F. (about 980° ('.) 
or above', and is afterwards cut or formed into 
finished shafK'S.-'-A. B. S. 

Insutatiny and tniildiny material and process of 
maliiny the same. A. M. Mitchell, TuckftbcK', 
N.Y., Assignor to jAIitehell and Crenelle, Ine. 
U.S. Pat. 1,289,802, 31.12.18, Appl., 23.3.10. 

Dolomite Is pulverised and heated to dehydrate It , 
and whilst still hot a mixture of hot sulphur with 
a little paraffin Is added, and the mixture 'Is 
poured Into moulds and pressed.— A. B. S. 
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i'cment; Acid~resistinff . A. R. Holley and 

H W. Webb, Assignors lo ('liance and Hunt, 
Ltd., Oldbury. U.S. Pats. l,287.m)o and l,2SS,4i:;. 
17.12.18. Appl., 4.9.17 and 2(j.;i.lS. 

ShE Eng, Pats. 110,258 of 1917 and 119,901; of 1‘.)1K: 
this J., 1917, 1257; 1918, 70S a. 

[A'oo/o/r/j frit. U.S. Pats. 1,288.1.78-9. Are V. 

Paiunh in rvment-miU (Inst, I’.S. 17it. 1.288,4.17. 
.sVr VII. 


W'tistc pn,v Jri))n nnl Knn^nuf. Pat. 121,{tSI. 

Srv X. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO^METALLURGY. 

J^hospho) lift (uid ni (ust irun; Jh (crnttna- 

tnjn of . A. Cavazzi. Aimali (’liiiii. Apjd , 

1018, 10, i:{7- 119. 

Y \iuous iiioditications of the method of deter- 
mining iihosphorus in east iron (this .1 , 1917, 109.jj 
aie d('serilKMl. Tlu' mixture <»(' feirie sulphate 
^Mth sili(‘a and earhon ohtaimat as in tJie original 
method is boile(l with about 50 e.c. of water and 
to e.<'. of strong nili'ie ai'id in a IxaiUer' o\er 
whieli is plaeial a small retort containing cold 
water to act as a ndlux condensi'r. d'he retort 
IS changiMl ('vei'.v 10 to 1.5 mins. After .50 to 4.5 
mins, tiu' ferric sul[)hat(' will liave dlssolvisl and 
th(‘ wliole of the pliosi»horus hav<‘ l>een conwrtcd 
into ort hophosiihoric acid. PIk' Ihjuid is tlu*a 
tilterial and (he residue oi silica and carbon 
uaslK'd six times with water acidulat<‘d with nitric 
acid. The filtrate Is treated with 15 grins, of 
ammonium nitrate, and then, whiU^ boiling, with 
10 e.c. of a boiling solution of ammonium molyb- 
date. stirnal for a f(‘W mins, and K(‘i>t Jd 7(P 
to 80^0. for 50 mins. Thu^ precipitat(‘ is wa.shod, 
dissolved, ro-iirecipitated and dissohaal in 
.uiimonia solution as described (/or. cd.). At this 
point .5 gnus, of sodium chloride is added and 
tile solution boiled, with the result that the iron 
nanaining in the phosphomolybdatc is eompUdely 
liri'eipitnted as ferric ])hospliat(‘. Alter 10 mins, 
the })re(-iiiitate is tillered otf while hot, washed six 
times with a boiling solution of 1 grin, of sodium 
ehloride in .50 e.c. of w'ater, ignited, and fnseil 
with about 0-5 grm. of a mixture of sodinin and 
polassinm carbonates and potassium nitrate. The 
mass is treated witli six sneec'sslve portions of 
5 e.c. of boiling water and filtered, and the filtrate 
acidified with a few drops of nitric acid, treated 
witli ammonia in slight excess, and added lo the 
main filtrat(‘, and tlu' phosi»horic arid is Hum 
])reeipilated with magnesia mixture substantially 
as previously d(*serilied. For (be determination of 
silicon the residue of silica and carbon, from 
which all iron has been removed, is dried apart 
from the filt(‘r painn*, and the latter incinerated 
and added to the drhal residue. A quantity corre- 
sponding to 1 or 2 grins, of the east, iron Is Ihen 
ignited In a platinnm crucible in a blowpiiie flame 
until all the carbon is consumed, and the residin' 
W('iglied.— C. A. M. 


Cast iron and steel: uuijlention of 

methods of analusis of . A. Marinoi,. Ann. 

Chim. Analyt., 1919, 1 , 5—10. 

METHons are submitted with the hope that, by 
their use, different chemists will be able to obtain 
concordant results. To determine total enrhon, 


three methmls are reeomnamded, namely, combus- 
tion with sulphuric acid and potassium biclirom- 
ate, (he ordinary eumbusfion method, and a 
method descrilxMl by Mahh'r and Goutal (tills .7., 
1912, 088). For the determination of silicon, the 
metal is dissolved in a mixture of nitric acid, 400, 
water, 400, and snlphnrlc acid, 200 c.c. ; the sohi- 
lioii is evaporated until sulphuric acid fumes are 
evolved, cooled, the residue treated with hydro- 
chloric acid, and the silica collected, and weighed. 
The silica should then l>e (‘vaporated with hydro 
fluoric acid to asci'rt.ain wlndher it still contains 
tungstic or tit.Muic acids. Travers’ nuMliod (this 
•T., 1917, 960) should be emi)loyed for I lie deter- 
mination of manganese; jihosiihonis is (h'lmmined 
by llie niol.\ Ixlatc' method, and snliiliur b\’ (*ou 
version into hydrogmi sulphide, wliicli is coHeetod 
in zinc acetate solution, the zinc suliihidi*' formed 
iK'ing titrat(Ml bxlonietrically. Ilolbird und 
Pertianx’s mctliod (tbi.s .1.. 1900. .5i;5) is rt'com 
mended for tii(‘ dclermimition of ars(>nic 

— W p S. 


sfrclft; 7’cav/oa, nnpad, <iinl x’lmiti’d ilnipiit t i(‘st8 

of . Malsumnni. .Mem. Foil. Kiig.^ 

Kyoto Inqi ^ni^ , 1918, 2, 65 69. 

Tni: impact tests were mad(‘ in tlu‘ Fbarpy 
macliine with tin' “ int(‘rnntiomil ” iiolch, iIk' re- 
peati'd impact tests on a modituMi Stanton macliine 
di'signed l»y tlu‘ antlior Tlie test-pi(‘ees for (lie 
latter wen* 160 mm. long, 15 miu. in diaiiieti'r 
with a (vntr.il notch of 2 5 mm. radius, ilie dia- 
m(4(‘r of tile nolc'lKxl part Ix-ing 12 mm. At (‘ach 
(*nd is an open slit by means of which it is sni])- 
jiortixl and tnriKxl tlinmgli 18(P between siiccc's- 
siv(‘ blows of the hammer. The (Uiergy of the 
blow imparUMi in cm -Kilos Ix'ing (bn‘e times 
the diametm- in mm., no ai)[>ri‘ei.ible differ- 
(Miee was ob.served as tli(‘ dlanuder of the test 
piece was inereast'd from 9 to 15 mm. The num- 
ixu of lOows reipiired to produci^ fracture was 
taKen as (lie resisiaiiee of tlu' sttxd to r(‘])eale<l 
impaet. ’ITk' cold worU ]mt u])on the sbxd in 
turning llu‘ notclu'd iiarl was removed by wrap- 
ping round it a red-lif)! wire wliicli was allowed 
lo cool before i(Mno\al. The means of the results 
ri'CordiMl are tabulated. ’The maximum ri'sisjance 
lo repi'ated inqiac't occurred with the 0-25% carbon 


steel. 

Resistance in this 

form of 

test, ei 

iinnot Ix' 

(■(trie 

lali'd witli aiiv 

of IlK' 

oilier t('Sts carried ont. 





- - 

1 Hoprated 


'll llsilf 


' Inipmt 

test^ 

nnpad. 







pa 






J o 

VirUl ; Mav, | 

F.lonro- 





point, ^ stress. i 

ition,])»‘i 



1 No. of 

d 0; 

^ D< 

toiiH por'tons pei 

k'ont oil 

, o C 1 
' c ^ • 


' llloWH 


B(l. in. s<i. in. 

jl.'tOnini 


“iS: 


0 10 

1.) 1 21 n 

1 .12 

1. ' 

42 

460 

0 in 

! 17 1 i 27 1 

29 


25 

490 

0 25 

; 17 5 1 30 4 

1 "'i 

.36 ' 

22 

i 570 

0 30 

1 19 5 ‘ 33 0 

1 

1 iii ; 

]2 

; 4 70 

0 5 .5 

1 26 9 j 49 3 

13 

|, 1-2 1 

6 5 

i 480 

0.05 

' 28 3 51 7 

1 ' 

15 


6 

' 170 





F. 

('. 'Ih. 


]fol!fhdrnum-.^teeI rersus (/uh erosion. M. Ok5chi, 
M. .Maiima, and N. Sato. ,1. Poll. Eng., Tokyo 
Inqi. Univ., 1918, 9. 155- 195. 

It has been stated that, flerman gun steel contains 
3—4% Mo. Recorded analyses, however, do not. 
show the prf'seiiee of this element. ’The physical 
proixirties of a .series of molybdenum-, tungsten-, 
and other alloy steels are recorded in Table 11., 
the corresponding analyses being collected In 
Table I. 
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Table I, 


Mark 

Ml 

M-i 

Ml 

M4 

M,-i 

Mg 

Mt 

NMi 

Ni 

Ti 

Cj 


Mark 

Ml 

Mi 

M;! 

M4 

Mr. 

Mg 

M7 

NMi 

Ni 

Ti 

Cl 


C% 
6'35 
0-63 
0-70 
« 61 
(> 5r> 
OCl 
0 64 
0-54 
0-59 
0-62 
0 32 


Modulus of 
elasticity, kilos. 
p(“r sq. mm. 
22,100 
22,050 
22,360 
21,960 
22,746 
22,330 
21,700 
21,350 

21,321 

21,800 


Si% 

Mn% 

s% 

P% 

0 10 

0-29 

0009 

0037 

0-58 

0-22 

0 024 

0 009 

0-59 

0-28 

0 007 

to 

0 69 

0*21 

0 032 

0013 

0-2.> 

0-71 

0 003 

0 036 

0-32 

0-78 

0 003 

0 034 

0*30 

0-39 

001 4 

0 027 

0-20 

10*63 

to 

0 062 

0 12 

0-66 

0 003 

0 027 

0 42 

0 39 

0 004 

0 023 


Mo% 

105 

0-69 

0*70 

0- 32 

1- 58 
160 
1-24 
3 65 
0 

0 


VV% 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2'38 


Ni % 
0 
0 
0 
0 
0 
0 
0 

1*02 

3-50 

0 


Taoll 11. 
Modulus of 
riKidity, kilos, 
per M|. mill. 
8,670 


8,330 


The hardness numbers obtained for sU‘el 
quenclied at the same leuii>ernture, on healing and 
on cooling resiiectively, do not coincide but make 
a hysteresis loop. In the nlckebmolybdenum 
steel there Is a gap of 370° C., i.c., from Ki0°(\ 
to 700° C., between temperatures to i>roduce equal 
hardnes.ses. T' > rate of expansion of lhest‘ steeds 
in the y state U’ O -l!‘2xl0'*) is greater than in 
the a condition (10 - 1-7 x 10"^). A small i)ercentage 
of molybdenum in steel lias no conspicuous iu- 
(lueiice on the mechanical proiaTties, but produces 
an increase in the t henna 1 conductivitv. 

~i\ C. Til. 


Iron; RuHtinn o/ in contact ivith other metals 

and alloys. U. Hauer and O. Vogel. Mitt. K. 
Materlalpruf., 1018, 36, 114—208. 

Experiments were made to det(*rmiue to what 
extent contact with anotlier metal intluenced the 
rate of corrosion of iron in a 1% sodium chloride 
solution at 18° C. In all cases where two metals 
were in contact the more noble metal was con- 
siderably less coiTodiHl than it would liave been 
had it been aloiK* in the solution. This ])rotec- 
tion is obtained at the expense of I lie more electro- 
negative metal In solutions of lower clcHdrlcal 
conductivity this clVect is not so marked. Mag- 
nesium and zinc alone are of practical value as 
protective nudals for iron, tlie advantage re.sting 
with the zinc on account of the easier disintegra- 
tion of the magneslinn. In contact with copi»er 
iron is much mon* strongly attacked than it would 
be W’ere it alone. As th(‘ concentration of the 
salt solution is incr(*a.s«‘d the rate of attack of 
the iron in contact with copper is diminished. 
Zinc and magnesium wluui alone are more strongly 
attacked as the salt content of tlie electrolyte is 
raised, while iron alone Is rather less attacked. 
With regard to the protective <‘ffect of zinc and 
magnesium in different salt solutions It was shown 
that the conductivity of the electrolyte is of con- 
siderable influence, the higher this is the mori* 
<'fliclent Is the protection of a given amount of 
the protecting metal. When no visible rusting of 
the iron could be detected comidete Immunity from 
corro.siou occuit-kI. It was noticed that the dirtH:- 
tion in whicli .an elec'lric current was pasBt*d 
through the electrolyte was of impoitance, since 
a higher resistance was show^n wiien the current 
passed from a large electrode to a smaller one 
than when the din^ctlon was reversed. A '‘limit 
of protection” was detenplned which Is given as 
the current tn arniwres per sq. cm. whldi will 
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a i, is LUllJS i>ONSlU10 lO 

determine the current re<iiiired completely to pro- 
tec'l a given surfaci* of iron in wa water. (Slv 
also.!, ("liem. Soc.. Mar.. 11)19,)— F. C. Th. 

Iron; Pei iodic passivity of . A. JSmits and 

(\ A. Lobr.\ d(‘ Hniyn. I’loc. Acad. Weteiisc'lL 
Amsterdam, 1919, 21, 282-il8o. 

A.nodicalli pol.arised iron can l>c‘ activated by the 
introduction of halogen ions. Hence by the 
eliH‘lrolysis of a solution of ferrous sulphate and 
, chloride the iffienomonon of passivity can be made 
. i)C‘riodic (compare this J.. 191(;, 471). This i)eriod- 
I icity has been i Photographically recorded together 
I with the time duration of each stage of the pro- 
I c*e.ss. The i>otenlial differencT^ varied from -Oo 
' volt to +1-4 volt with resiK.‘ct to the normal 
calomel elect rmlt‘ and the current density changed 
from tlo milliainps. to 28 miJliamiPs. iH‘r .sq. cm. 
With ii se.Mled-in electrode ir» cm. long the iron 
I was active for a short period and passive for a 
comparatively long period. With a smaller current 
' density the active and passive iierlods Ix'came 
nearly (Mpial. When a larger iron electrode W'as 
used, tlie potential dlft'erencv show'od Irregular 
o.scillatlons whilst the current streiigtli w^as regu- 
larly pt^ricKlic. The irregularity wais such that 
even tlie most active .state did not recur regularly 
and the whole curve hIiowtmI laniodicity under tln‘ 
inlluenc*e of great disturbances. Hen(?e it follows 
that the (‘leiTrode was never active throughout the 
whole aiv.M at the same time. This confirms the 
; previous view' that the difficulty of rimderlng an 
iron el<‘Otro(le passive increasi‘s wdlh inci*easiug 
size of the elect mde.—.T. F. S. 


Iion-o.i yyeH : The system — A. Sinlts and 
,T. M. Bijvoet. Proc. Akad. Wetensch. Am.ster- 
dani, 1919, 21, 38ff-400. 

TiiF three-ph.asi* systems FeO-Fe-gas, and Fe,0^- 
FeO-gas are considered theoretUailly for (he cases 
wdiere the gas iiliasi* i.s either CO and CO^ or H, 
and H^O. On the basis of the deductions" drawn 
from Ihe above coiislderailons, the procosse.s 
opin-adve in the blast-furnact* are theoretically 
investlgattHl. The P.T.-dlagi-am of the system 
o.vygen-iroii i.s derived from the equilibria of the 
Iron oxides In reducing and oxidising gases respec- 
tively. Calculations are made of the oxygen dis- 
sociation tension : these values, as was to be 
exiiected, are very small.—J. F. »S. 
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Blast-fumace slays; Microstructure and disintegra- 
tion of rich in lime, B. Hollmnnn. Stahl u. 

1919, 39, 57—62, 91-95. 

TuJi iiiicrostriictnre of a slag obtained In smelting 
for pig iron for ns(i in the basic process is described, 
and illustrated by means of JH photomicrographs. 
Its comiK)sitIon is given as SiO.. 31-82, AhO^ 1711, 
OaO 42 01, MgO 2-85, FeO 0-84, AlnO 2 tx{, CaS 211, 
and rjjOj 017%. The principal ciystallographlc 
conslltuent was melilite, which is iM'garded as an 
isomorphoiis mixture the two eml-menibors of 
which are gehlenite (3I{0,A1,0 ,2SiOj and 
akermanlte (IROjSSiO^). Besid(‘s inelflite the micro- 
stM'lions show practically nothing but gla.ss, the 
(luantitative ratio between melilite and glass vary- 
ing from about 1:10 to 1:2. When the melilite 
crystals are fully developed but little glass is pre- 
sent, and usually another silicate, regarded as lime- 
olivine, apiaairs. The latter st?parates aftiT 
nudilite. Another slag of very similar comiiosition 
showed a considerable quantity of lime-olivine in 
the melilite crystals. These inclusions were ob- 
s(‘rved only in the case of slags showing a tendency 
to crumble, and unequal expansion of the two 
constituents is advanced as a pos.sible explanation 
of disintegration. Slags containing more tlian 4‘»% 
FaO must be regarded as likely to undergo dis- 
iuti'gration.— W. It. S. 

/.rad in brass and alloys: Rapid estimation of — . 
(1. H. Hodgson. Chem. News, 1919, 118, o7— .38. 

Kaiui) gravimetric and volumetric methods for the 
estimation of lead In brass and similar alloys are 
(l(‘.scrilKxi. Gra rhnetric method. Five grams of the 
alloy i.s dls.solv(*(l in 25 c.c. of nitric achl (sp. gr. 
1-1), the solution is diluted with 200 c.c. of water, 
and Hutiicieiit ammonia solution (20 c.c. of sp. gr. 
0 880) added to iu‘(‘eii)iLate all the copixn*. SuHl- 
cient 80% acetic acid is then adiied to produce a 
cl(‘ar, slightly acid solution, which is treated with 
10 c.c. of 0 % potassium bichromate, shaken, and 
allowed to stand for an hour. Tlie iweclpifated lead 
chromate is coll(‘cted 011 a pajHU* pulp i)ad, washed 
to remove the coiqK^r, and treated on the filter 
with hot 30%', sulphuric acid until entirely converted 
into sul])hate. The suhdiate is wa.shed with waiiu* 
;ind dissolv(‘d by iKuiring al)Out 40 c.c. of hot 
ammonium acetate solution containing acetic acid 
through the filter. The solution is raised to the 
boiling point, and treated with ammonium molyb- 
date. The iu‘eci]ulate is collected on an ashless 
paiKU' pad, washes I with w:iter containing a little 
ammonium acetat(‘. ignited, and wedghed as lead 
molvbdnte. The whole lu'ocess may 1 m‘ (‘ompteted 
ill four hours. Vain metric process. The le.id Is 
precipitated as (-hromate as dese-riln-d .above, tlu* 
chromate iirecipltate is washed with water .and 
warm dilute acetic acid (5%^) until free from eoj»per 
and excess potassium chromate, them dissolved by 
liouring cold hydrochloric acid (1 : 4) on the filter, 
and the pad is finally washtnl with water to collect 
all the chromic acid. The free chromic acid may 
then be estimated by titration with standard fm-rons 
ammoninm sulphate or by adding potassium iodide 
solution and tltratiou of the liberated iodine by 
standard sodium thiosulphate solution.— J. F. S. 

Solids [metals, etc.]: Determination of the com- 
pressibility of at high pressures. L. II. 

Adams, E. D. Williamson, and .T. .Tohnston. 
J. Amer. Chem. Soc., 1019, 41, 12—42. 

The compressibility of a number of metals and 
minerals has been determined for pressui'es up to 
12,000 megttbars (1 megabar=0‘987 atm.). The 
principle of the raethoil employed is to compare 
the change of volume under pressure of a cylinder 
-of the material with that of a similar cylinder of 


soft steel, the compressibility of which was con- 
sidered to be 0-60x10"® sq. cm. per megadyne. The 
solid, surrounded by kerosene, Is enclosed In a 
thlck-walleil steel bomb fitted with a movable non- 
leaking piston, and pairs of simultaneous readings 
are made of the displacement of the piston, that 
is thi» volume change and the pressure. Thi' 
pres.sure-compressibillty grapiis for gold, copix^r. 
brass, silver, aluminium, and calcite, like that of 
steel, are lliu‘ar, but the graphs for zinc, tin, cad- 
mium, lead, a (iii-blsimilh alloy, quartz, bismuth, 
and sodium ciilorlde sliow an appriMjIable cuitu- 
lure, Indlcaling for tliosi- subslam-es a measurable 
decreaM* of compressibility with Increasing pres- 
sure. A comp, ‘I risen w.-is made of the compressi- 
billtv of two alloys wllli that of their comi)©nents. 

In tho case of a simide niixtuixi such Ill's the 
bisniulU alloy. Die ni(‘asuremenls indJc:#e that th*' 
compressibility of mixtures, wliose ofier proi)er- 
ties, sucli as sfKclfic voluims electrical Conductivity, 
aiul siK'cilic licat are a] q>roximutely ^linear func- 
tions of Die composition, Is relaled in the same 
way to the compresslhility of the comiioneuta-. On 
the other hand, the compressibillly of alloys of tlie 
lyi>e of hra.ss is much lower than Hic sum of the 
Individual compressihilitics. J. F. is. 

Dlectiic nrliliny. T. T. Heaton. Inst. Mech. Eng., 
Nov., 19iS. [Advance proof.] 23 pages. 

Of the hand-oiM*rated pnx-esses, the Bernardos 
lueiliod, using a carbon electrode, is tlie only one 
which fuses together the two metal surfaces, and 
gives a true weld. Oilier processes, e.g., the Kjell- 
bi‘rg and Qiiasl-Arc processes, employ u metallic 
eh-clrode, which is usually of different composition 
to that of (he work metal, and therefore are more 
in the nature of .<oMerIng. The speed of welding 
by tile Bernardos melhod is considemble, a rate of 
P73 mins. i>er foot for mild steel 3-5 mm. thick 
being quoted for an unhauimeriKi weld. This 
method is considered suiMu-ior to others for metal 
sheets of less than tV In. thickness. In the KJell- 
iMU-g and Quasi-Arc prowsses Die metallic electrode 
is positive to the work and in fusing is deposited 
iqion it logelher with a protective vitreous slag 
from .-i .silicious coaling on the electrode. Mechani- 
cally oixu-alcd machines are to be pieferred for ’ 
work of a .straightforward nature where the rela- 
tive im>sIDoiis of the electrode and, work can bt* 
maintained. Resistance welding may lie performed 
either slowly with a simill electrical input or at 
a quick rate, a Inaivy current being used for a 
short time and (he metal “burned” at the joint. 

The weld is tlien pressed up and the “ burned ” 
metal NqiUH‘7,e<I out. In all cases the metal to lie 
welded must be of suitable quality, and mild open- 
heart li ste<d with carbon content below 0T% and 
sulphur not a lx we 0 05%, together with low phos- 
idiorus. was found most satisfactory. The testing 
of welds depends on the s<n*viot' required, and when 
not subject to pressure a simple iKUietrative test 
willi |H‘trolemii is suggested. High-pressure tests 
must Ik' UvS4‘d with caution and in uiaiiy cases, e.g.. 
the liulls of ships, cannot be api»Iied. Tensile and 
elougatioii te.sts an* often misleading and further 
research is n«M‘d(*d to establish useful working test 
melhods.— C. A. K. 

().nf-(icetylene ireldim/ .1. H, Davies. Inst, of 
Mech. Eng., .Tan., 1919. [Advance proof.] 10 
pages. 

The oxy-acidylcue procciss possesses many advan- 
tages over other methods as the opeiiiting flame can 
be readil.N’ controlled and the heating localised. 

Pure acetylene and an accurate adjustment of the 
mixed gases* to give a neutral atmosphere are 
essential. Both tlie chemical and physical proper- 
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ties of the metal are altered by the rapid heatinj? 
and melting. Carbon, silicon, and manganese are 
diminished, but the nse of a welding rod of suit- 
able composition may correct this defect. The 
alteration in media ni<‘al i)roi)ertles (tenacity and 
elasticity) cannot be remedied by simple hammer- 
ing of the hot weld, but should be aided by proper 
thermal Iroalment. Slow cooling gives the most 
efficient wedd. Th(‘ oxy-acetylene flame is preferred 
for lighter shect.‘^, Imt when the metal has a thick- 
ness of I in. or more <*lectric welding has the 
advantage both in .<P('(m! and cost. — 0. A. K. 


Patk.xts. 

Potash faults: Prcorcru of in the man n foot lor 

(if pip iron. T. Twynam, Itedcar, Yorks. Kng. 
Pat. 122.^11^. 21.1.1?^. (Aiad. 1140/18) 

Moltfx bias) -tu mace slag is treated with sodium 
chloride, or^ niixlun^ of the latter with lime or 
sodium carboiijiii'. a»Hl tlu' resulting fnmo of lK)^a^- 
slum • chloride is cOndcri.M-d. Potash-bearing 
minc'rals, such as felspar, may be previou.sly added 
to the slag or inlroduc(‘d with Ihe sodium chlorid(‘. 

* -AY. E. E. P. 

Iron: PniUihmi ol - --. .]. E. FUMclicr. Dudley. 

Eng. Pat. 122.214, 10 1 18. (Appl. 020/18) 

Eoa ili(‘ )U‘oducl ion of imdal siiilahk* for )»uddling 
and the mamifhcture of good wrought iron, non- 
hicmatite pig iroij and sciap slod oi' iron, in about 
equal i)ropor(ions. ire melled in a cu]>ola wllh or 
without the addition of lime .and silica, and Ihe 
melted nadal is run olT at a t(*miK‘ratiire of about 
1500*^ C. A small projiortion of powdcuaal, rich iron 
ore may be added lo the imdion naOal or to the 
cupola charge.— C. A. K. 

.s7cc/ taiix: Ttrafnh^nl of — . t<frrl )aiJ. P. A 
Lewis. W. K Sliimer, and W. ,1. Thomas, 
Pethlehem, Assignors to Padhlelaan Stiad (A>., 
South BcthhOicm, Pa. U.S. Pats. ( \) 1.28.'i,748 
and (M) 1,28.1.710, 20. 11. 18, Appl., 11.1.1.1. 

(.0 Tiik hot rail from tlu‘ tmishing rolls is (pilcklv 
coohwl to }i t('ni]K‘rat lire between IIKM)'^ F. and 
1000*^ F. 1.10° C.t, and ri'hcatial uniformly 

to behvecn 1400° F. and 1.100° F. (770° (’. -8.10° C.). 
It is again rapidly cooled to iK'tween 1000° F. and 
000° F. (.110° C :r.0° ('.). reheated in an annealing 
furnace to 10(MI° F. 1200° F. (.1.10° (\— 0«;0° (\), and 
Anally cooled, (a) (daim is in;i<le for a ste<‘l r.ail of 
Anely granular ]M‘arlitie struct ur<*, almost fria' from 
ferrite, containing 0(;(P-0 00% (\ O'.IO— 1 0‘o Mn, 
with other Imimrities as in oiien-hearth steel. The 
mechanical jii'oiuutics an*: tensik* str(*ngth over 
115,000 lb. per s<i. in.; elastic limit ov(‘r 70,000 lb. 
l)er gwj. in.: (iongation over 11%: reduction in area 
over 30%, and a hardness number (Brinelli oyer 
22.1.-C A. K. 

Steel alloif. J. AY. AA’eitzenkorn, ^Vs.^ignor to Elec- 
tric Keductlon Co., AVashington, Pa. F.S. Pat. 

1.287.153. 10.12.18. Appl., 25.1.18. 

An allov steel containing not moie than 000%, 
(0-35%) C, 0-5— 1-5 (1-0%) Cr, 01— 0-5 (015%) V, and 

0- 5— 1-25 (0-75 to 10%) Mo.— G. A. K. 

Chrome-steel. Spring steel. 0. II. Wills, Detroit, 
Mich. U.S. Pats, (a) 1,288,344 and (b) 1,288,345, 

17.12.18. Appl., 7.8.17. 

(a) The claim is for a case-hardening steel contain- 
ing up to 1% Mo. The refining of the core and case 
may be accomplished simultaneously, (b) A heavy- 
duty spring steel containing 0'38 — 0‘55% 0, 0-40 — 

1- 25% Mn, up to 2% Cr, #10-6*40% SI, and up to 
1% Mo, Is drawn at a temperature materially above 
320° C.-C. A. K. 


Open-hearth steel; Manufacture of . H. 0^ 

Kydlng and A. W. Allen, Birmingham, Ala. U.S. 
Pat. 1,289,057, 24.12.18. Appl., G.7.17. 

B.\sio open-hearth steel is made in twm alternating 
oi^erations: (1) The furnace is charged with lime 
and ii*on oxide, then wllh molten low^-carhon metal, 
and healed until the hatli and slag are in projier 
condition. Iligh-earbon metal is then added and tlie 
o])eration carried to a finish. (2) The furnaci* Is^ 
first chargiMl with molten low-carbon metal, then 
witli iron oxide and lime, and the same procedure 
folhov.s. The first set of conditions builds up the 
bottom of the furnace, the second tends to erode it, 
and the allenmling conditions maintain an appioxi- 
matiiy uniform bottom.- (1. A. K. 

[Shrl:] Pioeess of annealing metal [- --1. .1. H- 

P.(‘nnelt, Worcester, Mass. U.S. Pat. 1.28l),0!)2, 

31.12.18. Appl., 14.8.18. 

TiOw-cAunoN steel is heated, and afterw'ards cooled 
and “ soft('n«‘d ” by nu*ans of W'ater to which a 
sapoiiac(*()US nialerial has heiai added.— T. H. B. 

Irtm or non alloys; Manujaehn e of at t teles Jrom 

pure poirdered . Angein. Elektricitiits (les., 

B(‘iiin. (ler. I‘at. 305,772, 21.5.10. 

PowDEus of ]ture iron or of iron alloys prepari*)! by 
eliH'trolyt ie iiroeesses, alone or in admiAture with 
pow'd(*rs of other naials, are fonn(*d under hea\y 
pr(‘ssnr(‘ into articles wiiieh aii* liarden(‘d in a 
reducing almosph(*re and may he fashioned into 
the d(*sir('d shape by .siihs(*quent meeiianical walk- 
ing. Tin* (iectrolylic metal jiow'der m;iy bi* siib- 
iecled to :\ heating iiroei'ss befon* eoij)i)r<‘ssing 

-.T. F. B. 

I ton and steel; Sohtlion lot i iisl-yi ooiing^ 

\V. II. Allen. Assignor to Paiker Uiisi-li'oid' Go. of 
Ani(‘riea, Di'troil, Mieb. U S. Pal. 1.287,(105, 

17.12.18. Appl , 10.0.10. 

A ur.sT-enooM.xo bath eonsists of a .soliil](m of 
phos))li(>iic acid and an alkali ehiumale.— 4'. 11. B. 

Pnst-pi ooJliKJ and nnl-loehtm) : Soliilion lot -- - 
(’. 1). Alattlu‘ws, Assignor to 11 K. Ped.-ine and 
B. F. Fellel, New Ork'ans, La. V.S Pal. 
L280.S.5.5, 31.12.18. Appl.. 10.2.18. 

A son TioN for treating iron and liki* metals con- 
sists of a saturated aeellc aeid solution of eominon 
salt mixed with an eqmil amount of nitrie aeid. 

-T. H. B. 

Eleelne \smeUing] furnaces. A. E. AVbite, f,ondon. 
From Industrial Elect rle Furnace Go., (.'liieago, 
Ilk, U.S.A. Eng. Pat. 122,282, 1.2.18. (Appl. 
1800/18.) 

The ore charge is fed over an inclined surface, in 
an upw’ard direel ion, to the melting eliainlM*r by 
means of a fei'ding nuThanism, and is brought into* 
<*ontact wdth the lower edge of the furnace roof 
forming a seal therewith. Contact of the charge 
with the central electrode proj(‘cling downwuirds 
through the roof of the furnace is i)revented. The 
escaping gast^s pass through the charge, and the 
condensiHl metal flows down the inclined surface, 
awxay from the source of heat, into troughs from 
wdiich it is drawn off. — B. N. 

Furnace; Metallurgical . B. Zobel, Phila- 

delphia, Pa. U.S, Pat. 1,285,883, 20.11.18. Appl., 
17.12.17. 

In a crucible furnace heated by means of a fire 
chamber below, the crucible rests on a supporting 
column which can be moved in a vertical or rotary 
direction.— €. A. K. 
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MeJiiHu furnace. T. W. Muckle, Denver, Colo., 

Assignor to The Case ^laniifacturing Corp. U.S. 

Pat. 1,286,710. 3.12.18. Appl., 18.3.18. 

A MEi/riNG furnace disposed in a substantially hori- 
zontal position lias a melting chamber with a flat 
bottom and Is provided with a fuel inlet towards the 
loi) r(‘ar end and an outlet towards the opposite 
forward end. Means are pi'ovidial for introducing 
fuel in the form of a strong blast flame projected 
across the top of the melting ehamher and down 
its opposite shle wall, so that eomhustion of the fmd 
is completed Indore the flame strikes the melting 
ma.ss on the flat bottom of the fiiriiaec'.- .1. II. 1*. 


rtnuacc; Mclal-hrufinff . S. Rockwell, 

Assignor to W. S. Rockwidl t'o.. .Ww York. TI.5S. 

Pats. (A) 1,288,202, 17.12.18, and (a) 1,280,547. 

31.12.18. Appl., 28.8. and 20.8.18. 

(A) Gaseous fuel is burned in a combustion chamber 
und(‘r the lu'aling chamber and tli(‘ jiroducts of com- 
bustion are admitted through a iiuinher of holes 
through tlie IkmI. Tlie gases loave through ports 
cxlmidiug along tlie side will Is and are discharged 
llirougli ('ollc(‘liiig llu«‘s oil each side of the furnace, 
<‘ontrolled by dampers, into a easing in whieli 
l!i(‘ air for combustion is prehciited. (a) A nietal- 
lieating furna(‘(‘ is iirovided witli burner opimings 
arranged altermilidy in ('aeh of its op[>osite side 
Willis, and llamlng gasi'S are iiitroduei'd through the 
Iniriu'rs into th<‘ heating eliamber iilnua* the floor. 
KI, lining gas-duets lielovv tlie floor of Hh; heating 
(liamber jire each eonneeli'd jit (Uic end witli a 
burner iiiid at tlu' olluu’ end with tin* healing 
( hiimbiu' ttirough tli(' floor. Ontlol flui's an' ;irraiige<I 
in the sidi' walls all('riii!lcl\ wiih the biiiaior o]»cn- 
iiigs.-— ('. A. K. 


Aunrahiuf jiiiiiacc. Wcod. l)nn('ll<'n, N..J., 

and \V. S. Uoekwell, A^sigm^rs to W. S. Rockwell 
('<)., New Yoik, fkS. i‘at. 1,288,3.73, 17.12.18. 
Appl., It; 4.17. 

The furiiiiee lias a (liiimlx'i heiit''d h,\ non-o\idising 
produets of eombiisl ion, iuid is provnUMl uL o)»posile 
cuds ^\lth liooih; wliKli extend dcwiiwaids lielow 
llie floor of the diiimlier nearly (<> tlie surfaee of a 
liody of Wilier. The Wiiler levt'l eaii b(' varii'd 
to var> the disehiirgi' of giis“s Irom the hoods. TIu' 
iirliek’s t<i b" aiUK'jili'd aie carried through the 
lu'atiiig eliiimher and hoods h\ a e<mvt‘\or. 

T. II. P». 

Wash’ fitri of (/alranisiny or [qmvaleni proets.scs ; 
Ohtaurment of hu-prtKtucls fiom — S. Siiii<U*rs, 
P.irmingham. Eng. Pat. 121,tlS4, 27.11.17. (Appl. 
17,191/17.) ^ 

Waste flux from a galvanlsiiig process is lirokeii ujn 
lixiviated Avitli boiling water, and the zlne oxide 
fi’olh is lemoved and drii'd. Suspended imittt'r is 
iillowed to s(‘ltle, the iiroei'ss being aided ]>y the 
addition of a liUU' lime. The clear lliiuor, consist- 
ing of a mixture of zinc and ammonium chlorides, is 
run over ji bed of “ hleachiiig limi' ” to remove im- 
purities, and may tlieii Ik* utilised in the lireproof- 
ing of Avood or textile materials. Any metal is 
recovered from the sediment by waslilng, and after 
drying, th(‘ r(*sidue is mixed with a binding agent, 
waste lime obtained in the process, and pressed 
into fireproof sheet s.--C. A. K. 

Tinned acrop; [Electrolytic] treatment of . II. 

Rogers, M, L. Lancaster, 0. M. Walter, ami 
J. Jackson, Rlrralngham. Eng. Pat, 122,025, 

10.1.18. (Appl. 577/18.) 

A ROTARY gauze drum containing the tinned scrap 
may be lowered into, or completely removed for 
emptying from, a vat which contains the electro- 


lyte. Trunnions on the drum rest on supports- 
carried by the vat and serve to eonvey current to 
the scrap metal. Cathode plates suspended in the 
vat are iireferably of corrugated form, and a tray is 
arranged Iionealh the drum for the eolleelion of tin. 
oxide or .si'diment. The drum may he oseillaled or 
rotafed, and the elect rolite may be circulated 
through (lie drum by ])iim]»ing. --C. A. K. 


Eleetroplatiny device. J. P. Woodbury, Worcester, 
Mas.«. r.S. Pat. 1.285,875. 26.11.18. Apjd., 29,3.18. 

Tiir apparatus eompris<'s a cathode supported above 
the surface of lh(* ('led rolyte in a suitable con- 
taiimr, an anode (‘xti'iiriliig towards the cathode,, 
and a nozzle, having an outk't oiK*ning at the upber • 
(^dge of th(‘ anode; by means of a pump^a eoncen- 
trah'd strc'am of ek'etrolyte is delivered through the 
nozzh* over the aiiodi' against a restricted area on 
the bottom of the ealluxh', and a current is passed 
from the anode to Hit' C'alhodo through the stream. 

- R. N. 


\Zinc\ furnaC( ; ET'eUic - - . R. Riedtr, Kykkels- 
rud, Norway. U.S. Pat. J,2<S6,100, 26.11.18. Appl., 

22.1.18. 

The walls of the ehaigiiig shaft project into the 
reaction ehamher of (lu* liiniaiv, and terminate at a 
lioint ahovi' the l('V(‘l of (lie hath, the reaction 
ehamhi'i* being providi'd with eleetrodi'S and the 
ehargiiig shaft with a siipplenientai’V ek'etrode. 

— R. N. 


pHKthoH 0 } niUK rals hu jlulolton: Apparatus for 
(In — . F. J>. S. Robertson, Toronto, Canada. 
r.S. Pat. 1,286,111. 26 11.18. Appl., 5.12.17. 

A ni>iTH) table is Joui’iiiili'd on the crank of a 
rranlo'd liollow vertical shaft and is eaust^d to 
lot ale on I lie crank at the same tinu* as the shaft 
is roiuting. I'lu* miiK'i’al puli) ^8 d(‘liv(‘red on ta 
the tabl(‘ tlirough holi's in the upiier iinrt of the 
sliaft ()V('r a distriiiuliug plate and the heavier oon- 
sTilueuts are diseluiiged near ilu' centre of the tabic 
into a ealeli pan Ix'low, which eommunieales with 
the lower part of tlu' iiotlow shaft. Tlie table is 
('iielosed in a tray which n'fx'ives material dis- 
eharged from llic rim of tlu* tahU*.— C. A. K. 


in iKU (lioKf inuieials by flotation. A. G. Betts, 

Stoeklumse, N.C. U.S. Pat. 1,286,922, 10.12.18. 

Appl., 14.8.1 1. Renewed 1.6.18. 

UiVKi \ dlvhU'd sulphide ort'S are agitated with water 
and a flotation reagent. An oxidising reagent, e.g., 
ehlorim*, is adderl to tlu* bath, whereby tlu* surface 
of the suli)hid(* partick's lK*cnme coated w'ith a thin 
til 111 of suli)hur wdileh aids tlie buoyancy of the 
l)iirtieles and faellitati's their s(*paratioii by flota- 
tlnii.—d A. K. 


(hes: ('()ne<‘nh ation of . O. Wiser, Assignor to 

Chino Co])iK*r Co., HurFy, N. M(‘x. U.S. Pat. 
1.288,;i50, 17.12.18. Appl., 27.2,17. 

IhiE ore in a flnely diA idl'd condition is agitated in 
a mixture of oil. waiter, and a suitable resinate, and 
Ilu* metallic partiel(‘s .-.eparated by froth flotation. 

— T. H. B. 


Alloy; Bearing . W. D. Berry, New Brighton, 

Pa. U.8. Pat. 1,286,921, 10A2.18. Appl., 13.8.18. 

A ooprER base bearing alloy containing 60—^% On, 
l~-35^; Pb, and 3-20% Sb.--C. A. K. 
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Alloys rich in phosphoms; Process of manufacturing 

metallic phosphides or . 1*. E. Demmler, 

Pittsburgh, I*a., Assignor to Wostlngliouse Elec- 
tric and Manufacturing Co. t^S. Put. 1,287,05(>, 

17.12.18. Appl., 4.2.18. 

Phosphorus in the form of vapour is passed over 
heated copper (or zinc, etc.) at such a temperature 
that the phosphorus coinbinos wdtli the metal, but 
neither the metal nor the resulting alloy melts. 

- T. II. li. 


Nickel: Extraction of from silicate ores. 

H. W. C. Amiable, Eghaiii, Assignor to Nickel 
(Concentration, Ltd., London. U.S. Pat. 1,289,072, 

21.12.18. Appl., 15.5.17. 

A SILICATE nickel ore Is heated in presence of moist 
hydrogen sulphide to convert the nickel silicate 
into sulphide.— T. II. P. 


{Under, ores, and metallurgical products containing 
copper and sine; Process for roasting and 

chlorinating . VV. lluddeiis, Berlin. Ger. Pat. 

200,71)0, 20.0.17. 


Tungsten-reducing Jurnaec. C. A. Piunstmhl, 
Waukegan, 111., Assignor to Pfanstiehl Co., Inc., 
North (Chicago, 111. U.S. l‘at. 1,280,800, 21.12.18. 
Appl., 26.4.15. 

\ 

A FURNACE for reducing tiingHt(‘n trioxide eomprises 
a comparatively long and slender metal tube, with 
means for passing a reducing fluid througli it from 
end to end. A portion of the tube at one end con- 
stitutes a ebargiug chamber healeil by the escaping 
hot reducing fluid. Next to this is a second chamber 
surrounded by an electric heating device, then a 
third chamber heated by an independent electric 
heater, and finally a cooling chamber at tlie fluid 
admission end of the tube. Means are provided for 
passing the tungsten trioxide througli the sueeessive 
chambers.— A. B. 8. 


CiMiER, ores, or inetallurglcal iirodiicts eontninliig 
eopiier or zinc are mixed with not more than lO^c, 
of salt and. afler undergoing a preliminary heat- 
ing. the mass is introduced in the form of a 
“ closed, travelling column of ore” into a shaft 
furnace in wliicii it is roasted by means of coiu- 
pressod air.~.T. F. B. 


Etching steel or other plates; Method of •. 

W. S. Eaton, Sag Harbor, N.Y., U.S.A. Eng. 
Pat. 122,858, 20.0.18. (Appl. 10,519/18.) 

See P.S. Pat. 1,275,408 of 1918; this J., 1918, (mO a. 

Zinc: Pefining of . G. C. Frieker, Lnlon. 

T'.S. Pat. 1,287,949, 17.12.18. Appl., 27.1.17. 

See Eng. Pat. 110.970 of 1910; this .1., 1917, 1278, 


(Jasiings of rare-cartk metals and their alloys; Pto- 

cess of making . A. and M. Illrseli. New 

York, Assignors to Alpha Procluets (\>., Inc. U.S, 
Pats. (.G 1,290,010 and (b) 1,290,011, 21.12.18. Appl., 
9.5.18 and 17.9.17. (b) Bmiewed 29.11.18. 

(A) In casting cerium and lanthanum, or allots of 
these metals with 10% or less of iron, tlie temi)era* 
ture of the metal when imiired is kei4 sufficiently 
low to prevent inflammation of the melal. The 
ratio of the area (in s<i. in.) of the metal moulding 
surfHC*e from which withdrawal of heat may take 
place to the volume (in cub. in.) of the easting to be 
made is greater than 10: 1. and tlie residual heat- 
absorbing capacity of the mould is reduced so as not 
to affect the homogeneity of the east melal. 

(B) Cerium and similar ihetals an* melted under a 
layer of molten barium ciiloi ide to i>rcve!it oxida- 
tion and ignition. C. A. K. 


Drging apparatus. Eng. Pat. 122,077. t<ee 1. 

Annealing furnace. F.S. Pat. 1 .2^1 ;,'.)) J8. See 1. 

Treating plcklf' tinunrs. U.S. Pal. l,287.t)2t). 8rc 
VH. 

Eleet)o1yti( appuiatu.^. I'.S. Pat. l,2'<7,ir>0. 8>c Xf. 

Electrical etching. I'.S. Pats. 1,288,775 and 
1,289,022. See XI. 

Electric furnace. I'.S, Pats. 1,289,055-0. See XI. 

Determining transformation poinls. U.S. Pat. 
1.28,5,920. See XXTH. 


Hopper; Treatment of cement . r. A. Uall, I 

Assignor to Pennsylvania Salt Maiuifaeturiiig | 
Co., Philadelfihia, Pa, U.S. Pal. 1,290,024, ‘ 
21.12.18. Appl., 8.1.17. Iteiiewed 10.9.18. 

(Jement copiK.*r is c<»mpresse(i into brick form in 
the presenc*e of “ waste liquor,” which acts as a 
binder, the bricks l)ehig jiflerwards drleii, and 
melted to i-K-over tiic co]>iH*r.- T. it. lU 


Copper; detraction of — Jtom Us ores. II. W. 
Morse, Los Angeles, Cal., Assignor to Chino 
Copi)er Co., Hurley, N. Mex. U.S. Pat. 1,288,121, 

17.12.18. Appl., 27.2.17. 

Ores containing cuprite willi other oxides and 
copper sulphide are treated with dilute sulphurie 
acid in amount corresponding to one-half of the 
copper in the cuprite, whereby part of the coi)per 
in the cuprite Is dissolved as sulphate and part is 
precipitated as metalilc copper. Tim resulting pulp 
Is subjected to flotation to separate metallic copper 
and sulphide. Dissolved copper Is precipitated as 
metal by a reducing fluent, and the precipitated 
copper Is separated together with the ^mainlng 
copper sulphide by flotatlon.--T. H. B. 


XI.-ELECTRO-CHEMISTRY. 

Eiinoid ; Insulating properties of —. lU (U Allen. 

Sci. Uroc. Boy. Dublin Sue., 1918, 13, ;i;n -258. 
The eleclrical insulation r(‘sislance of dlffmeut 
varieties of ” erinoid ” (a ])y-protluet of milk) and 
of red vulcanised tiljiv was uuaisured at various 
temi»erutures up to 110° C. The results agreed 
with Raseli and Hinrlchsen’s formula (see Allen, 
page 140 A) Dry ei'inoid is a good insulator of fairly 
constant insulation resistance. It is slightly 
liygroscopie, but not so mucli so as vulcanised 
fibre. Erinoid d<ms not absorb w’ater wlien 
in direct contact with it so readily and to such an 
extent as vulcanised fibre, nor Is It so retentive of 
the water absorbed as the latter. Of the varieties 
tested, red i*rinoid is liie most absorbent of water, 
and generally of the lowest insulation reslstauc*^*. 
i Dry erinoid has a fairly constant electrical resist - 
I ance, but in a moist atmosphere the resistance 
decreases witli time owing to the absorption of 
' water. The resistance of the unpreparetl surface of 
I erinoid depends greatly on the value of the applied 
voltage unless water electrodes are used, but If 
I the surface has been machined the resistance is 
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<1ei)en<lent on tlte voltage like that ot vulcanised 
libre. Erlnoid in almost free from dielectric absorp- 
Uoii; tliat of rod vulcanised flbi'e Is appreciable. 
'Pile si)eciflc resistance of erlnoid dimlnl^es with 
the thickness of (lie sample. Erlnoid of blonde 
colour has a considerably higher resistance than 
the other varieties tested: this is due to greater 
akin or contact resistance, as the difference dis- 
apix^ars when machined siwlmens of the 
different varieties are compared. The break-down 
voltage of erlnoid is the same as that of red vul- 
canised fibre; for a w'ell-dried sample 2 min. thick 
the r.m.s. value is within the range 10,000-- Pi.tiOt); 
it is diminished by soaking the material in water, 
mineral oil, or easier oik— A. Ik }<. 

Vulva It hcO jlbrv ami vr'nwid: AhHorjjliou uj icater 
hfj - ’ — on v.i‘iiosurv to moiKt air and thv suhsc- 
quvnt vhaimv in electrical resistance. It. G. 
Allen. Sek I'roc. Hoy. Dnblin See., 1018, 15, 
m -414. 

;Sami*les of red vulcanised fibre and erinoid were 
well dried in an air oven at 70^ (k, weighed, and 
re-weighed at intervals after exposure to air 
nearly saturated witli moisture. It was found tliat 
red vulcanised fibre is much mon^ hygroscopic than 
erlnoid, and red erinoid somewhat more so Ilian 
blue erinoid. After being thoroughly dried ami 
then exposed to moist air, the electrical resistance 
of both fibre and erlnoid, particularly that of the 
former, diminishes rapiilly. Th<' variation of 
resistance of the moist .samples with the iempera- 
tuie is in accord willi Kascli and Hlnrichsen’s 
formula, and supp(nts the theory tliat elect liclty is 
conduct(‘d thvoiigli insulating malerials hy nusMiis 
of water films therein. ---A. Ik S, 

IJlcrl I ical resistance (if (mrcc/ain. .Mien. »s‘cc I’llk 

PVI'KNTS. 

OxontsuKi appaiatus. U. It. Baveux and J. 
Illcliard, Paris. Eng. IMi. lirt.tiOfi, 1tU.l8. (Ai»pl. 
TO/kS.) lilt. Conv., 0.2.17. 

Two independent concentric solenoids ar(‘ carried 
iiy glass tubes, and are connected each to one iiole 
of th(' stH'ondary of an induction coll for tln‘ pro- 
duction of ozone. Tiie apparatus Is iirovlded with 
a stop-cock, connected to an oxygen supply. 
\vlier('i)y the gas may be distributed in fixed ami 
variaide proportions to the ozoulser amt to :i by- 
pass tubt* parallid to tlie ozunlsei'. Tlie gases from 
I in* ozoniser and tlie by-pass tulK' are passed into 
a mixing cliamber wlilch is desigiUHl to receive a 
iiy{)odci mie m‘edle or the like, or a suitable pipe 
oi* tulK', whereby fixed inoportlons of ozone and 
oxygtm, wliicli may be varied liy the regulating 
stopcork. ma.\ Im' used for tiypodcrmic injections 
or the like, fk N. 

ifU'vhic conduclors \ : (*or<i iii(/ for - - k Fullers 
Wire and liable (io., Ltd., and G. Fuller, Chad- 
well Heath, Essex. Eng. Pat. 122 , 2110 . 14.2.18. 
(Appk 2'^7fi/18.) 

A MIXTURE of rublH'r and vegetable fibrous maU*rinl 
is worked into a plastic condition, and “ forced ” 
in the known manner as n covering for cable or 
wire, which is then vulcanised. The proportion of 
fibrous material may be as high as (>0%. The 
covering prepared in this way is exceedingly tough 
and resistant to wear by abrasion.— D. P. T. 

Insulating material; Composite and process 

of making the same^ h. McCulloch, Wllkinsburg. 
]^a., Assignor to Westlngbouse Electric and 
Manufacturing Co. U.S. Pat. 1,288,043, 38.11.18. 
Appk, 8.2.16. 

A ooMpoaiTfi insulating material iff composed of 
heat-resistant flake material, such as mica, the 


flakes being superposed and cemented together by 
coating with a binder of “ bentonite ” and water, 
the assembled material being pressinl and dried. 

- B. N. 

Electrolytic cell. La F. I). Vorce, Sandwich, Out.. 
Canada. U.S. Put. 1,286,844, 3.12.18. Appk, 2.4.18. 

The cathode, currying a diaphrugm, Is spaciHl from 
the outer easing of the cell, (he diaphragm form- 
ing a i»artltloii btdween the cathode eliamber and 
an electrolyte chanilier. The space Ixdw'een the 
catlKHle and the easing is closed by a sealing ring, 
carried by tlie top of (he cathode, and anodes, 
within the electrolyte ehamlKT, are carried by a 
cover supixirtcd by the casing. - B. N. 


Electrolytic appaiatns \for production of t(n 
8Uicofinoridc\. B. L. Wliltehead, Perth Amboy. 
N..T. U.S. Pat. 1.287,15(1, 10.12.18. A])pk, 22.6.15. 
A CELi, or vat containing a hydroflnoslUelc acid 
electrolyte is provUkMl with a mimbi'r of tin anodes. 
Removable cathodes, enclosed In porous compart- 
ments to prevent th(‘ deiiositlon of metallic tin 
thereon, alleniato with the aiKKles.— C. A. K. 


Electric battery, N. K. Chamw, I^akewood, Ohio. 
Assignor to National Carlioii (\>.. Inc: U.S, 
Pit. 1,287,034, 17.12.1S. Appk, 7.6.10. 

Till' carbon used In a dry cell is wetted with an 
acid, an oxidising agmil is added to oxidise the 
fernuis sulphide therein, and ziiw* oxide is added 
\o neul rallse any exi'css of acid.— B. N. 

Electric hallcij/. Ik ('. Ihmiier, and 11. F. French, 
Fremont, Oliio, .Vsslgnors to National Carbon 
('<►., Tm*. U.S. Pals. (.0 1,286,34)5 and (b> 

1.286,300. 31.12 IS. Appk. (.\) 13.7, (B) 31.7.16. 
(.\) The iiegativi' idiuneiit is composed of eopi>er 
(kxide bound togiMlier by sulphur, in an alkaline 
electrolyte. (b) Selenium Is used in idact' of 

sulphur In I lie iiejialiNc element. -Ik N. 


Elect} ic baitern. W. G. Bauer, Evanston, Ilk 
U.S. Pat. l,286.00{t, 31.12.18. Appk, 3.4.14. 

A ZINC anode ami a lead oxide catlimle are 
imm(‘rst‘d in an alkali liydroxide electrolyte, to- 
gether with a siihstanee to precipitate the soluble 
lead lompoiinds wliich may be forim'd. — B. N. 

Dcpolai isituj uyenf: Black-streak manganese 

dio,ride — . Ellis, xMoiitclair, N..I., Assignor 
to National Uarlion Go., Inc. I'.S. Pat. 1,289,707, 

31.12.18. Appk, 2.10.17. 

Dkcolarisino material, eonlalning manganese' 
dioxide wbieh gives a dead black streak, is formed 
by exiiosing manganous snlpbale in aqueous solu- 
tion at a temiHU'atiire near tin* boiling iioiiit of 
water to the action of fr(M‘ clilorlne, the solution 
containing less than of friH* add. The higher 
oxide of manganese formed Is waslual till sub- 
stantially free from bodies tending to cause local 
action in lieclandie c*ells.— Ik N. 

Temperature contiol apparatus [fur electric fui*- 
naccs], E. F. Gollins, Sclienectady, N.Y., Assignor 
to General Electric Go. U.S. Pat. 1,287,236. 

10.12.18. Appk, 6.5.18. 

INT electric furnactxs having co-oi>eratlng arcing elec- 
trodes, moved by a motor, the motor is controlled 
by a devicx^ provided In the electrical supply circuit 
for the electrodes, which Is responsive to the elec- 
trical condition in the circuit. The furnace Is 
provided with a pyrometer connected to an electro- 
responsive device, wltU a means responsive to this 
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(levioe for juljiistiiig tlie setting of I lie motor control 
means. The length of the arc is tlnis regulated in 
accordance with an electrical condition of the 
operating current, and the relaflon between the arc 
length and tliis condition is adjusted in accordance 
with the temperature of the furnace.— H. N. 

Furnace; FIcetrie . W. K. Booth, Assignor to 

Booth-Hall Co., Chicago, HI. C.S. Pat. 1,2S7,S4!), 
J7.12.1S. Appl., 4.4.1S. 

A FUKNACE-WALi. coiituct l.s foriiicd by placing in a 
bed In tlie furnace wall a luixlure of materials 
adapted to react and product' a mctallu' carbide, a 
skeleton grid being embedded in the mixtun' and 
equipixid with a shank (‘xlending tliiough the fur- 
n-ace wall. The mixture, whilst in iiosition, is sub- 
jected to the action of an (dcx’tric arc, thus raising 
it to the tcmi)erature necessary to form a monolithii- 
mn.ss of carbide'.— B. N. 

Furnace; Flcctrir — , L. 1j. Simpson. Assignor 
to A. II. Sroufe, Seattle, AVasli. l\S. Bat. 
1,288,240, 17.12.1<S. Appl., 24.7.1.J. 

The cover of the electric furnace comprisi's a pair 
of parallel side leaves s])a(‘ed at their inner edges 
when laid so as to clo.se the fnrnact', and a second 
pair of k'aves of a width appro.\imal<‘ly the dis 
tance b('iw('(*n the closed side leaves. All tlu' leaves, 
when the furnact' is clos('d, co<>iK‘rale t<» form an 
oiK'niiig for a earboii.-H. N. 

Flrcinc juniacc. L. (1. Bowand, Bi<M»kl.\n, X.\.. 
As.signor to X('w Ji'rscy Zinc ('o.. New York V S. 
Bats. (\) ],2Stl,<).M and (v,) 1 21 12 is. Aiqd , 
r».(;.i7. 

(A) A AfHi’icM eluiiiiber is licat«'d iiy a minilK'r of 
annular elect rh.* resistors lining the luruac(‘. The 
charge is admitted at the top and witlidraAMi at the 
lower cud, and va]>ours from various sections of 
the furnace are witlHirawn at dilb'reni heights and 
condensed in separate condens<u-s. Ib'sistors ('x- 
lendlng across llu' furnac<‘, out of V('rti(al alim'- 
nient, may also be ])iovid(‘d to agitate' tin* 
descending charge, (u) A si'ru's of nanvov ve'rtical 
lieating chauilx'i’s for ore reduction are' arranged in 
line for convenience in cliarging and discharging. 
Tlie scve'ral vapour oiitle'ls of a cliambi'i’ eommuni- 
cate by means of a tine with a single' eonele'nse'r, 
and the resistors are se) arr.anged as to he-al the' 
upieer part eef the fine'. -C. A. K. 

(Hascs; Proass and Jor Ihc iUdne uic 

treatmevi of . Stretchimj <nit double or niul 

iiple electric arcs. F. H. A. Wielgoheski, Bhri.s- 
tiaiiia, Norwa>. B.S. Bats, (a) 1,2S7.S07 anei tn) 
1,287,808. 17.12.18. Appl., 28.0.10. 
fA) An elongated arc is inaliitaine'd lemgiliwise' and 
substantially centrally lii a long are* (*hamlHT bev 
tween two ele'Ctrodes, oim of which is Imllow and 
constitutes a rest riel eel outUH fen* the gMse‘s. The; 
latter are introduced through a tange'utial slit-like‘ 
opening thronghoiit substantially the length e>f the 
chamber, and are withdrawn tijrongb the restricle'd 
opening, which Is located opposite to a e onical pr») 
jection on the shell of a steam ImileT. A e*m re‘nt eef 
cooling water is projected against the Inner concave 
surfac’e of the cone, thus effecting rapid e*oollng of 
the gases. A pressure is maintained In the arc 
chamber materially higher than in llu* cooling 
chamber, (b) Elongated Ixuit ares are maintained 
by blowing into the chamber surrounding the arc 
a current of cold air around “the legs of the bight 
of the arc” so that the resistance in a TJ-shaped 
arc Is lower near the centre of the furnnc'e space. 

“ Insulating walls ” of IMd gases moving trans- 
versely prevent the arc short-circuiting upon Itself. 

— B. N. 


Electrical ctchluf/. J. II. Weeks,' Rutledge, Pa., 
Assignor to ,T. S. Weeks, Delaware County, Pa., 
and K. AI. Weeks, Philadelphia, Pa. U.S. Pa). 
1,288,775, 24.12.18. Api>l., 5.3.17. 

A iiE.sj.sTWT imago lo etched is carried by the 
aiuxlo ill an electrolyte conslsling of a soliilloii of 
ammonium ehloride wltli llio addition of an acid. 

— B. N. 


Elect lira! ctcliiuj/; Proc<\ss aud vouipositio)} for - — . 
.1. II. Weeks, Riitledgi', Ba., Assignor to .1. S. 
Wei'ks, Delaware County, Ba., and R. M. Weeks 
Bhlla(k'l])hia, Ba. TI.S. Bat. 1,280,022, 24 12 18^ 
Ai>pl., 8.7.10. 

A soiT'iiov for eleel rolylie (')ching (‘onlaius am- 
nmiiiiim cliloridi', sodium ehloride, and Iron jh'J- 
ehloride or an equivalent, togedier with a quantity 
of acid. -~L. A. C. 


i'Unl for (lceiii(‘ apparatus. F. (1. Keyes, East 
Or.'inge. X..!., A.ssigiior to ('oop(‘r Hewitt EleMric 
Fo.. Hoboken, X..T. T^S. Bat. 1,288,01(1. 24.12.18. 
Apfd., 7.7.1 1. 

A SEAL for a vaeuiim eonlsuner of noii-conduet ing 
vitreous mati'rial is composed of a central coiipcr 
rod surroumled by, but siiaei'd from, a yielding 
inner lube of nickel steel wi'lded to an outer plati- 
num lub(', the tliermal eoi'flicieiit of tlie eompositi' 
tube lying wiliiiii a region the liigliosi limit of wliieli 
is equal to tlie coetlu’u'nt of (*\])aiision of tlu* coii- 
laiiK'r mati'rial. 'flU' copper rod ami tlu* tube an* 
nnilcd by a nu'lal caj) seal<'(i to bolli.— B. X, 

LtCf h i> o'yuio'^is , /'/ (XY'xv tnid apparatus fni t'aiila- 
iiK/ the (hdi i/il ra I iiK/ rr7/s“ lu Kouornn/ iialei f>!i 
Bmgmanii-TPr.ktricitiils Werkc A -C . IP'V- 
liii. C('r. Bat. :i08.oi |. p; 17 . 

'ruK deh\drale<l main ial is dis< liarged \\i11i(ml dis- 
turbing llu' <Mdls llumiselvcs, tlie ]U'ocess being pai’- 
tLc\ilarl,\ adaiticd lo]ilanl willi slalionar.\ ('ells. For 
exampU', llu* (ii'liydi’aled mass may be fovi-ed out ot 
llu' <'(dls by air or tluid prcssui‘<' or ]>y meain of a 
let of liipiid. or by a nu'clianlcal arrangnmuil. A 
Muit.aiiier is situali'd 011 oiu' side of tin* ('('Us. hi 
\\hi('li Ihe .air is < omprcssi'd by the ]»r('Ssui'e of a 
luluid and wlnui llu* pn'ssure is K'leased, the air 
from tile conluinor blows tlu* maierial out of llu' 
cells. Tile material (o lx* dt*liy<f rail'd enters (be 
bottom of t\ chandler from wliicli it jias'-cs diri'i-ll.e 
into the colls and into anotlier chamber at the other 
end of (lie cells. Tlu* water percolates Ihrougli 
till' C(*lls and the spare betwecai the ('h'ctrodi s be- 
comes filled witli (h(' (hi(‘keiK>(l imiss. Wh<>iithe ci'lls 
arc full, the inflow of liquid is stoiqied and llu* 
ehamlM'rs at both ends of ihe e(‘Ils are eiiqith'd. 
Compressed air is then admitti'd from llu* eontainer 
at (be lop of the fi'od eliamber and blows tlie 
tblekeiiod material into the furtlu*r eliainlK'r, from 
which it is disc-hargc'd, I lie eells being .slightly in- 
clined downwards towards I lie latter ehamher. 

— ,T. F. B. 

Electiie fuiuaee. O. Sahllii, Eomlon. F.S Bat. 
1,280,704. ;{.12.18. Appl., 1.5.18. 

Se>: Eng. Pat. 115,710 of 1017; this .T., 1018. 381 \. 

Anuealiuff furuaer. TT.S. Bat. 1.280,008. Sec 1. 

[Fuel] f/a.scH. TT.S. Bat. 1,280.577. See U\. 

Sulphuric and hydrochloric acidft. F.S, Pat. 
1,285,850. Sec VIT. 


Cement [insulators]. Eng. Pat. 121,980. See IX. 
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XU.~-FATS ; OILS ; WAXES. 

Oil in oihsncds; Dvtcrminuiion of . K. lUuzzo. 

Aiiiiali riiiiii. Appl., llllS, 10, 1.‘10 

The following nipkl process provtnils Ihc oxidalioii 
of tlio oil nml loss of volalllo siibstancos which 
occur ill the usual pri'liniinary drying of oihsi'cds 
before extraction About 100 grins, of (he seeds is 
enishcd and ground to a tini' (lour, and a quantity 
sufticii'iil to jield not nan-e than about ‘J grms. of 
oil IS triturated with about three times its vol. of 
anhydrous copper suljdiate, and suUlclent calcined 
sand to give a finely divided friable mass. TTiis is 
transferred to an extraction thimble, the mortar 
(‘Ic. bidng rinsed with a little anhydrous sodium 
sulphati' and then with a little of the solvent. The 
mass is (*xtracted for .‘i hours with ether, then re- 
niixi'd, and again extracted. The extract is liltered, 
th(‘ solvent evaporated, and the residue dried for 
;{0 mins, at lO.'lo C., \Nith occasional blowing with 
dry air or. in the case of drying oils. In a current <d 
an inert gas. In the presmiee of any eonsidi'raht* 
amount of volatile fatty arids the oil is sai)oni(ie<l 
and the cpiaiUity calcnlaliHl from the me.an saponifi- 
(Mtion value -- A .M. 


J*A’l KMs. 

\'i’(}i'lnhl( Oils; /horc.ss and ajijKiialiis lot the <h\ih 
(jvnaiLoa and poiumi') isafion o! . . 1 . K. Ulogg, 

Surre\ Ilills, Vieloi'ia. Eng. f'at. IM.IS. 

(Appl. il/IS.) 

Skk V ^ Tat o. UllS: this .1 , IhP.t, SI \. 

( iiop'rt'Uc" is dlre(.‘ted. in }*ursiiaiiee of J-^eel. 7 , 
Siib'S'‘( I 1 . of tlu' I’.itmits and ih'sigiis Act, ISmT, 
to Ell’ itals. 2 “dS o' ISTP. II, (TO of IS'.IO, 1 , 7 , 41(1 of 
pni. luu! . 777 ;; of it-. tins.i . ispi. -jr.::; p.di:. if:;. 
477 I 


II jith'oj' italrcl oil: I’todiicl ('onlaiiitna -- . Ili/dxf- 
i/cnal I if -Oil coni jiosil ion . (' Ellis. MonPdair, N .i 
Iteirsiu'.s 1 1, oils, J and 1 i..77n, 17 12 is, of r S. 
i^ils. E27(;,70tl, 1.27(!.7(tv. and 1.27i;.7l)7. 20.s.is 
.\pi'I . :>(>.10.1S. 

Si r this .1.. ItJiS, 771 ‘ . 


(‘oi Oil II i/.sic prod III Eng. Itii lUhtlUl Si i XIXa 


Cocuintl bultn. Eng. I'al 117, XIX\ 


Ticalnoj coitonxeed, T.S. Pat. 1 .‘Jsi;.:;s!i. Xrr XIX\. 


XIII.-PAINTS ; PIGMENTS; VARNISHES; 
RESINS. 

Hcslns. ITiiis. Sec XX. 


Lake jiiijtnent, and the tnannfnelnx thoiof. L. E. 
Barton, Niagara Falls, N.Y., and 11. A. Gardner, 
Wasliington, D.C., Assignors to Tlie Titanium 
Alloy Manufacliiriiig Go., New York. F.S. Pal. 
1,280,011;, 10.12.18. Appl., 28.11.17. 

Ax organic colouring matter is precipitated upon 
a white composite pigment comprising a carrier 
material having coajesced therewith adherent 
particles of titanic oxide.— 0. A. K. 


Condenmtion product and related cotnpoftiiion and 
process of making the same. ,T. P. A. McCoy. 
Wilkimsbiirg, Pa., Assignor to Westinghouse 
Electric and Manufacturing Go. thS. Pat. 
1,281), 272, ;J.12.18. Appl., 12.4.15. 

Gondkxsatiox products are mad(‘ from a mixture of 
eipial parts of pyrogallol and gnni arahic with 5% 
of Irioxymetliyleiie or otiier iiolyiner of formalde- 
liyde or suhstaiax^ containing an active methylene 
group and oiV'l, of a tiller, tlie mixture being heated 
under pr<‘SMire or compressed In a hot mould. 

—A. li. S. 

l‘Iienol - jorinaldcli iid(‘ • (^ondensalion products: 
Method o/ inaKnifi . .1. O. Handy, Assignor 
to ihttsburgh Testing Eabor.itory, Pittsburgh, 

P.S. Pat. 1,287,2!)!), 10.i2.is. Appl.. lO.IJ.lH. 

A MiXTijiu; of cuinmei’ciMl cresylie avid of 97—00% 
coiicmUratioii witli more than a molecular propor- 
tion of forma Ideliydc' of 10';o concent rat luu is boiled 
witlioiit any condensiit imi agent until the solids 
in tile viscous (ondeiis.i 1 iuii product detm-miued at 
110'' G (‘<nial or exceed 40';., iiy weigiil, tiie tinal 
lioiiiiig <ln]'ing vvliich water and excess of formal- 
delnile .ir<‘ removed Iwung ;il ;i {(uniieralure between 
n0'M.\ and 120-'G.-4>. F. T. 


XIV. INDIA RUBBER ; GUTTA PERCHA. 

liiihhei ; I nkanixalion oj al iomtanl tempeta- 

tiue and a I a .se/n;.v oj tnercasinij tern pet aturcs. 
G. I). Kratz and A, li. Flower. .J. liid. Eng. 
('hem., 101!), 11. ;;o -5:;. 

ii is found i»ossiblt' to eaiculale and apply a scries 
of rising leiniier.i lures sucli that the vulcanisation- 
time cuVve for any ruhher-sulpliiir mixture may be 
made a straight line, the slopi^ of which is depeii- 
denl on the lemiicra lures employed and tlie amount 
of catalyst, prc.seiit (conii)are this .E, lOlti, Oltip 
To ol)laiii the i>i'sl iil^sical properties by vulcaui- 
s.ilioii al constant leiniierature, sulphur must be 
imesent iii th(‘ mixture in such amount that its 
.active mass is not decrcasial sullicieutly lo dimluisii 
tlie rale of read ion api>reeiahly before, the desired 
vulcauisatioii coellicuuif is attahuHi. With rubber- 
sulphur mixtures containing 72;, or less of total 
siilj)lnir, tile iiliysieal proiHUlies of the mixture 
after vulcanisation at a series of rising tempera- 
tures are inferior to those given by vulcanisation 
al constant temjieratuiv; tills is true particularly 
for vuk'anlsalion covdiiclcnts of 2 8 or more. For 
Hevea rubber tlie o])llnium vuleanis.at ion coelliciont 
probaVdy lies belwemi 1-7 and 2S. Tlie eoeflicients 
ivcommend(‘d i>y various autiiorities are found to 
iH‘ excessive ami unless the iiislory of the vulcani- 
sation ijiu'uoimmon is fully known it is unsafe to 
judge sainj)les solidy on the basis of their .sulphur 
eonlenl. T. H. P. 


I{nbhei poods: Dete rmination of free carbon in . 

A. II. Sinilli and S. W. Epstein. J. Ind. Eng. 

Ghem., 1010, 11, 35-011. 

OxE gram of (he sam])le. after I'xtr.’ictlon for 0 hours 
willi aceton(‘ and flien for 3 hours with chloroform 
or carbon bisul[)hide, is transferred to a 250 c.c. 
beaker and liealiHi au a steam-bath until it no longer 
smells of chloroform. The residue Is treated with 
a few c.c. of hot concentrated nitric acid and 
a Howled lo stand in the cold for about 10 minutes, 
after wliich a further 50 c.c. of the acid is added, 
care being taken to wash down the sides of the 
beaker. The mass Is then heated on the steam-batii 
for an hour or more until all bubbles or foam dis-' 
appear from the surface. The hot liquid is poured 



152 a 


Cl.JCV.— LEATHEH; BONE; HOBN; GLUE. 


L V ** ® wntaliiing a fairly thick pad 
of Igultcd asbestos, gentle suction being applied and 
I borough washing effected with hot concentrated 
nitric iicld. The inter flask is then emptied and the 

n .Hi iiwf HuV'. and benzene 

until tlu lil inte Is oolourli'ss nud afterwards well 

washed wllh h^ot in% a<slium hydroxide solution 
the pivsemr of lead is lesled for bv running warm 
aininon urn aeel.ale solution conlainlug exwss of 

sSon-' If l>ad into sodium .hromale 
solution, If ji yellow jirciiiilale forms, the pad 
must be washed with the ammonium acel.-ite soln- 
tion until the washings no longer give a precipitate 

well wP '''"'’“iff- ‘a f'>e» 'valu'd 

ull with will m ,)^ hydfocliloiic acid solution and 

iwot^Th' '‘'‘'‘‘‘I, f"''. U l“'urs in an .ilr-balh at 
ahor'in/ IS llien w.'ighed laTore and 

T o t!J '^''''uod off al a dull red la-al. 

( 101 — I'Siwl "f'n * I't'liresents approximately 10 ri% 
(101 lOS /{,) of the ( Jirboii urij^iimlly j)reseiit in tlie 
form of lampblack or gas-hl.ack. Where the 1 " !^ 
-•cntage of free carbon is over 10-, onlv 0 .5 grn of 
the sample should he used for anal.tsis. -'I' n. i>. 


'’o«(/ca.v«//oa 0 / «»- 
iatuiatfd COM poll 11(1. ■< in iclation to - 11 1 

Brins. Chem. Wwkblad, l!l]!l, le, (i+- 7 -i. ' 
COX-DK.XSATION helw.s-n moUruIes of the .same stih- 
s amv conlainlug the group: Cm'; is brought 
jihoul by catalysis such as acids, add anhydrides, 
halogems and halogen compounds with aclive 
halopn, sul|>hur tind suliihur conniouuds with aclive 
.sulphur (i»‘rsulphldcs), oxygcm and oxygen com- 
pounds (i^roxi,le.s), metallic oxides, and melal^i. 
Ihe calalvst and .sub.stralo are “ reclptwallv 
activated. 'J’lnw reactions are imsslble poho 
raerlMtion of Ihc unsalurated subslauci', coin- 
blnatlon ot calalysl with the sub.stunoe .-it the double 
^•“’'’‘uotion of cataly.st with Ihe pidy- 
raerlsed substiince forimui. 'J’he theory of rcciproc.al 
.•.e ivat.on in dlscus.sed in relation to the 'shun I' 
laueous polymerisation and oxldalioii of un- 
saturated h.i'drocnrbons, sucli as teriiencs: ihe 

ruX"/ ' Ti ‘'f vulcanl.salimi of 

ub^r. riie following theory for tlie last-meulioned 

.nllT "‘olrcule is 

»i’‘ . ‘’V !''' '’f o'li".v«t .sulphur 

and the .sulphur undergoes a change analogous to 
the formation of ozone from oxygen in presence ot 
uusatiirated .substances. There Ihcu resiills- 11) a 
simple polymerisa I ion of the rubber molecule wllh 
loriuation of cyclohutaiie derivatives, (2) polv- 
merisiitlon of the rubber molecule xvilh sinnil- 
theType^^'*'”" sulphur, giving comjiouuds of 


[M«rchl5.W19. 

temperature can be obtalned^n- 

in^whfih the chamber with a Jacket 

in which a heated heavy oil clrcnlntps TPnr fha 
treatment of solid tyre rublJer a lenp^ratoe^? 
aiiDroxiinately 450° F. (nbont 2:10° 0.) in the reclaim^ 
in^ eliainber 1 h preferred.-- D. F. T. 

/Mbcr (•ompoiiiid- Manufavlnrc „f an improved 

.V iiimuKit compound with mtich less tendency to 
haulen at higher lemiKualures lhan the rubber com- 
pounds .simmonly used for dleleclric puriKi.ses. is 
, obtained by vulcanising a mixl tire of rubber golden 
1 sii phide of anilmony and asls'stos or mica '^bliKh' 

, ;;»'‘;»<.ny sulphide does not produce llio desired 
lesnlt. .Sultaivie iirotiorlions are Panl rubber liO 

mdl hllr)'i 4 (uontainlng 17% fre.'. 
uJiliui) 14, aslK'stos or mica powder ](>; or 

^Ire.s coaled with this mixture may b<^ vuleanis<‘d 
l\v heating for 2 lionrs at 280*^ F. (128° C.). 

i — n' F. 

' lie conducum. Eng. Pal. 

.sVe XI. 


(j C : 


: C C 

1 1 

1 1 

or 

I 

i 1 

(’ C : 


. C (j 

\s/ 




addition of sulphur at (he double Ijond 
with formation of 


: C C : 

\s/ 


: C C : 

"^S,/ 


-W. S. M, 

Pai*ents. 

RuUer; Method of reclalmiurj and apparatus 

/4iere/or. Dunloj) Kublx^r Co., Ltd., and D. F. 

Uppl' f 

^ and sub- 

^tted to a imifom temperature Inside a chamber 
from which the air has been expelled by steam; 


j XV.-LEATHER; BONE; HORN; GLUE. 

j Tannins; E/fWt of hard u alrr on - -. T. A. P^iust 
I .f. Amer. iA(‘atli(‘r (’Ih'uj. Asmh*., 13^ 4 (l{)._'- 4 ) 7 ‘ 
('Ai/'Ub\i sulphate appears lo have a pre’ciiu'ial ing 
jfteel on laimins, bill, oilier common (‘onsIllueulM of 
bard walers have not Imhui ju-oved to cause any lo.ss 
in tamnn. (Jn a<*coi]ii| of \iu. present ilic 
analysis of lannin soluiions made wllh liard wahn- 

j cXnt.'-Fl'r'lp "-'" '''"''in 

' '■in„M(i; rite . — . .1 Wil.soii ami 

lo ‘y* Anicr. Lealln'r ('hem. As.soc., I'lj.s. 
13, 42b -loS. 

IIlDE powder when ihaUen with ha.sic elucinic 
ehlorlde .u- .-hrome alum snluUoii, iKdbre use in 
ainun anal! MS, eoinbiiies md euly with eliromiinn, 
bill \\jlb the .•icld. An lonisalilc collagen salt is 
lorijaMi which is si ill pivsent cvmi albu- thorough 
cashing ot iho chroim'd hide poweb'r. On the basis 
Frochu- on gelalin-acid eiinilihiia 
(Ibis .T., l.n(», (.!.») a can tw' shown that (Ik* pn'- 
seiicc ot sulphate ions in llu' hide jiowder will cause 
a Ie.ss(Mied eonceniration of eleci lolytcvs in Him 
ahsorhed pari ot any (dec'trol.vte solution witli which 
the liid(‘ powder is siiaken. Tlie external Ihiiiid will 
show a corresponding increase in couceniratitm 
J ins assumes that tiie electrolyte does not comhim* 
.nlitl. r *’ "‘"'‘’p;- '‘■'■"n iiiml.vsis of a taiming 
n Occtrolyte non-tannins 

will .show too high !i result for non-tumilus. As ,in 
evample, a 1 potassium .sulphate solution In- 
O lOHiX after shaking 
ipomed bide powder. A similar result in the 
■ m! Jipw'leelrolyte.s which do not combine with 
■‘''i'” Kl>"’''se) Is flue to tlie salting-out 
e.f^^ / ''""“ffe" sulphate. In tlie 

ia.se of a substuuee which comblne.s with liide 

powder, iis uncomblned portion will tend to raise 

norti,rvc in".' (“• combined 

poition will act in the opposite sense.— F. 0. T. 

fan liquors; Effect of impure kaolin on the deter- 
rnKutioH of acid in . I). Mc'Oandllsii and 

wlfz^^ZhTl- - 

QUAKiines of from 5 to 00 c.c. of A'/IO acetic acid 

**''*“* containing 

from 0-012 to 0-12 grm, of add per 100 e.c., a^ 

therefore comparable In acidity with tan Uouors 



a. XVI.-S02L8; FERTILISERS. 


Tol. XXXVIll.. No. 5,3 


In each case 15 grms. of kaolin was added, the 
mixture shaken and allowed to settle. Portions for 
Utratlon were withdrawn after standing for 20 
minutes and for 3 hour, and titrated with ^/lO 
sodium hydroxide using Grlibler’s hematlne as Indi- 
<?ator. There was a loss of a(*id in each case, 
varying from 02% in the ease of llie weakest acid 
to 33% In the case of stronger acid. This was after 
20 minutes’ standing. This loss of acid is atl ributed 
To impurity In tlie kaolin, due to inii>erfect washing 
with acid In maiiiifacturo. The kaolin w'as found 
to contain iron, which seriously inhu-fered witli the 
end-point in tlie case of the siroiiger acids. The 
authors suggest the following test of the quality of 
(he kaolin : 15 gnus, of kaolin is sliaken wdtii 250 c.c. 
of iV/SO acxTlc acid and allowed to stand for one 
hour, after which 50 c.c. of the acid is withdrawn 
and titrated with N/10 sodium liydroxide, using 
licinatinc as indicator. 3.0 c.c. of alkali should 1)(‘ 
lu'cessiiry, and tlu' end-point chai‘a(‘teri.s( ie. 

-1^ (’. T. 


Tannic acid; Ahfnnidion of tn Hole leather 

manufaelurc. A. Rogers. .1. Amtu'. IvC.Mther 
Chem. Assoc., lUlS, 13, 520—527. 

.SAMPLES of holli lealher and tan li(iiior were taken 
at different stages of sole leather tanning, and 
analyses made to detei'inlne the absorption of tannin 
by the bide and (be diminution in strengtli of the 
li(inors. Half tlie total absorption of tannin was 
effected in the first 35 days, and foiir-tifibs after 
13 days mor(‘. 02 days wei<' re(p]i]’(‘d for tin* 
ab.sorption of tin* naiiainlng one-litili of die tannin. 

- F. F. T. 


Tanneiu na,^le auti'i'n; lejiitable uiureni ot 
protcids [i(tr Jiiunutaei in c of Jeitilisers] j\om 
F. Ji. Peck. .T. Aiiier. Leather ('hem. 
Assoe., 13, 417--42S. 

Tin: alkaline olllueiit from the lime-yard, etc., is 
'" 1 ‘eeued, jiassed tlirough settling tanks to remove 
.■iidis.Nol\ed lime and other in()rgani(' niaib-r, and 
then mixed with acid spent tan liipiors in a react nui 
iaiik. l?y this means jiroteids are preeipitatial and 
may lie run off as a slinlgi* (‘ontalning 05”o of x\ater. 
The sludge is air-dried nnlil tlie nioisliire <'oiiU‘iit 
is not more tliaii 30%. The sen'enings ar<* als<» 
nitiogenoiis and, like die sludge, are saleable after 
drying foi* di(‘ niaiinfaiTuix* of bu’diisers. 

— F. F. T. 


Pail MS. 

Inathei ; /Tocc.s.s* oj manufaetuiinij a f>ub,sl}tiite for 
— . A. Mei(T, Hchmargendorf, and II. Rail, 
Karlshorst, Germany, As.signors 10 Ges. filr 
^'(‘rwertllllg Fluun. Prodiikts m. h. II., Rerliu. 
U.S. Pal. 1,287,387, 10.12.18. Appl., 32.2.15. 

Aluumixous material is treated with a mineral 
tanning agent and then with an organic tanning 
agent, and finally with formalin.— W. F. F. 


(Hue and the like: MakUiy . R. W. ^lumford, 

New York, Assignor to Relinlng Products Forpora- 
tlon, Wilmington, Del. U.S. Put. 1,289,053, 
24.12.18. Appl., 30.0.17. 

Foil the production of clear, ilecoloriscd glue, a 
solution of gelatinous animal matter is agitated 
with porous vegetable carbon of gpeu texture, 
liossesslng nearly tbe same cellular structure as that 
of the material from which It w^as made. Klesel- 
auhr may al^ be added. The purllle4 solution Is 
then fa^er concentrated.-— 0. A, K. 
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Tanning medium. A. Turnbull and T. B. 
Carmichael, Livcupool. U.S. Pat. 1,288,458, 
i;.12.18. Appl., 10.7.17. 

See Eng. Pat. 110,470 of 1917; this .U, 1937, 3244. 


XVI.~SOILS; FERTIUSERS. 

itiyanie phosphorus of .soil; Experimental work on 

methods for extraction and determination of . 

F. .1. Scliollenl)erg(*r. Soil Scl., 1018, 6, ,305—395. 

The author gives very full details for the estima- 
tion of inorganic ami total phosphorus in die soil, 
using Neumann's wet conibnstiou method for 1h(^ 
latter. 3Tie j)ro('edure bi'st adaiUed for obtaining 
an ainmoniaenl extract <>!' die soil wiiich contains 
die minimum <d‘ <'lay and the iiiaxiiuum amount, of 
pliosidiorus, eoiisksls in lilteriiig the extract through 
a layer of the soil itself in a Buehner funnel. ITie 
in()st satisfactor.\ stronglh of ammonium hydroxide 
foi* the (‘Mraetioii is 4- tp„, pH) grms. of soil being 
shaloui for 2-8 liours-with 1 litre of this solution; 
the lilt ration lakes 1 3 daj^s. For the preliminary 
nunoval of the liases from die soil, prior to the 
(‘xlractioii willi amnnuiia solution, it is recom- 
mmuled to wasli willi P';> liydioehloj’ie aeid until no 
ealciuni <'an Im‘ d<‘t<‘eled in 50 ♦•.(*. of die filtrate and 
llimi to wash out the acid witli a saturated solution 
ot carbon <lio\ide. Sodium and potassium 
hydroxides are no nioix* elHeieiit tlian ammonia 
sidulioii ill extracting organie iihosjiiiorus from tbe 
soil, and oiu‘ extraction liy ammonia, using the 
pi’()p(‘r proci'dure, rmnovi's from the soil practically 
all of lli(‘ organic i)lio.^plioriis dial is capable of 
being taken into solution. No eonslani relation was 
obs(‘r\ed bMweiui total organic mall(‘r and organic 
phosphorus in ammoniacal c‘xtracls, although there 
was a gcjKM’al t(‘ud(*ii<*y for tlu'sc' to vary together. 
The inorganic i»hosplionis of soils adsorlied by 
organic or inorganic colloids is not included in the 
apiuirent organic phosiihorus eonlmit diitiTiniiied by 
tbe methods deserilMal It is found that the himius 
and organic; ])liospliorus, die (.'olour of tlie 
ammoiiiaeal ('xtracis, and tlu' total nitrogen in the 
four deptlis of soil, 0"— iP, d"— 12", 32" — 18", and 
18''- 24" aic in dr- i*'lail\(' proijorl Lons In each 
Ia\cr. W. (L 


Eho'^pha Ie ; Eipnt af snl phoiien I ion and niirifieation 
on roek . .1. W. Ames and T. E. Richmond. 
Soil Sei., 1918, 6. 351 - 

In an arid soil th(‘ oxidation of free sulphur pro- 
ccmhIs xigorously. and is soincwlial depressed by the 
addition of oalclum carbonate, whereas the latter is 
essential for “ suliilioticat Ion ” in sand cultures. In 
an acid soil, in die absence of calcium carbonate or 
nitrogen carriers, the oxidation of sulpliur incor- 
poi'uted witli roek ])boHt>bat<‘ causes a considerable 
portion of the phosphorus to be converted into a 
readily availabk* form. In the presence of calcium 
<*arbouate, however, tlu* acidity resulting from the 
sulphoficatlon lH*iug noulrallNed. there is practically 
no breaking down of the rock jiliosphate. The 
pi'csence of ammonium sulphate and the nitrifica- 
tion of either ammonium .sulphate or dried blood 
have 110 aiiprceiabh* act Ion on the bi eaking dowm of 
rock pho.sphale in the soli, and nitrltication Is only 
sllmulatc*<l to a vi‘ry limit'd extent by the presence 
of ixK-k phosphate. 5V. G. 

Xitrogenoiis fertiliseis; Experiments with various 

. E. A. Mitsche.rllch, S. v, Saucken, and 

P. Ifflaud. ,r. Laudw., 1018, 66, 187—198. 
Experiments on sand-cultures of oats show that 
urea and its nltiTite are at least equivalent to the 
other ordinary ultrogenoug fertillsev8» the nitrate 
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forming an exwlkMit lop-divssing, for purposo 

it mav replace sodium nilinte. (See also .1. Chem. 
■Soc., Mar., T. H. V. 


Scad (jcnniimtion : J'ffccl ot (vtluni ort/anic 
,stfiii('(‘s 0)1 - . J], r*. Kit'd. Soil Sci., IlMS, 6 , 

The rcsnlls oC eAperiuu'iits on llh* elfect of alfall'a, 
casein, ]K'])lone, and sugar t>n (lie germination of a 
considt'ialile luimbt'r <»f (iifp'renl (yiies of seeds iinli- 
cate tlial, unle.ss used in very large quantities, tlie 
three nitnjgeiious substances do not seriously aftecr 
seed gt'rininalion. 'Jdu'y ai\‘ liius far less injurious 
on llie basis of nitrogen (onh'Ut than is green 
manure. Tlu' dt'crease in ut'rinination caused l>y 
excessive aniounls of casein or alfalfa powder is not 
lessened by Die aiMdicallon of calcium carbonate. 
Sugar ri'tards tiie raU' of seed germination and at 
the sanu' lime increases l)acl('rial growth. In laige 
amounts it also decnaises tlu* ix^rcentage of germina- 
tion. Sterilisation of (he soil ofien inliibils tlie 
rate of seed germination. W. <{. 


P)'otriils [for fct tills* i s\ tio))i tuiiuc)ii iioKtr nuh i.s 
IV'ck Ncr \^' 


Kvii.x'r. 

tSupci i)ho,s'i)/iatc ; Aiiiunatus jm //6c di t/KDiiijact litc 

of — -. T. Hill and C. 11. Eden, Swan.sea. Knu. 

Pat. 122,0;;:), 11.1. IS. (A]q)I. Sh'/lS i 
An open, cylindrical '* dt']i,” for tlie reception ol 
Ihinid supei'idiospiiale, lias a movable liase consisting 
of a closed, lloor-llkc iiortlon .and a win* or blade 
cutter jiortion, cillier iiorlion being c.'ijiable of co\ cl- 
ing the whole opening; and is also provided witli a 
verti(‘al plungi'i*. On soliditu-atlon of tin* lujuid 
charge in tlu* ri'ceplacle, tlie base is moved bori 
zontally until tlu* cutter portion is in position, wlu'n 
the iilungi'r is operated and llu* material jO’essed 
through lilt* cutti'r opi'iiings.-- W. E. K. P. 


XVIL-SUGARS ; STARCHES ; GUMS. 

IS'i/gar uianufuctu)-)' ; Drwlopoimt o/ nil) o<je)ioii.s 
culoiirimj siibstiuicrs diO’Dif/ — . A. OiuU*' 
mans. De Siiikerind., P.tlS, :;S1; Arcliief Siuk< rind 
Nederl.-lndii', 101S, 26, lOSii mi 
DuniNo sugar manufacture, wbellier from tlie (‘ane 
or beet, tbeia* may be a (le\a*lopmen( of colour from 
three different causes, nanu'ly (1) tin* ai tioii of iinu* 
upon iho reducing .sugars, (2) caramern>;ation on 
heating and evaporating, and (IP the r(*action bi* 
tween reducing sugars and amiiio-ucids or llieir 
derivatives (cf. Maillaril, Iliis.J., 1912, H4). E.\iK.*ri- 
inents by the aiitlior show(‘d that when ndxturcs of 
0‘5 grm. of gliilainlc or aspartic acid, glutamine or 
asparagine, 1 grm. of invert sugar or sucrose, and 
15 c.c. of water w^ere heated to 115° 0. afler 
neutralising, intensely dark-(‘oloured products were 
formed, which were precipitated by bavsle lead 
acetate, and Insoluble for the greater jiart In alcohol. 
Parallel tests in wdileh the aniino-acld or Its deriva- 
tive was absent gave a much smaller production of 
colour, and the colon rt*d substances w'ere readily 
.soluble in alcohol. Cane juice as it comes from the 
mills already possesses a degree of colour (cf. 
Zerban, this J., 1918, 778 a), but most of the colour 
developed subsequently during the course of maiui- 
facture Is considered^ the aiithor to be due to the 
presence of amlno-aclds and their derivatives, 
jmrticularly asparagine.— J. P. 0. 


(iv)\tiol)U)se (Did the tico ft-(jlucosUles of (jtyvol : 
aimuUaneoKf) hiochemicaj synthesis- of - — - hy 
emulsin. E. P>our(pi(*lot ami M. Bridcl. Comiites 
rend., 1911), 168, 25n-25(}. 

Know the products of the aolion of emulsin from 
alnionds'on a mixture of dextrose and glycol in the 
molecular proportion of 2 : 1 in aqueous solution, 
the authors have isolated and cliaraeterlsed geiilio- 
blose, glycol /Kglm'o.^^ide, and glycol /Kdiglucoside. 

-W. (K 

1‘ \TKNTS. 

Suyar uulnst) y; iyya I'atns for sc/jaraHny slimy and 

solid matters in the , K. Kujawslii, Milejo\\, 

Poland. Ger. Pat. 80S, 0(12, 9.5.li 

d'nE material i.*^ stirred in a closed vessel with a 
.sieve bollom, while subjected to the action of com- 
pr(‘s.s(‘d air, steam, or vacuum. The prongs of the 
.agitator arms are arranged at an angle and their 
inclination i.s in an o])positc si'iisi* on conseciUivi* 
aims. Tlio sicvi* floor of tlie eoiitainlng vessel is 
i-arried on girdei's which form separate outflow 
cliambcrs, and movable troiighii can be introduced 
inid(‘r tin* outflow' cliambers in order to ealeh I lie 
juice flowiiiii tlirougli foi’ the imi’iiosi* of testing it. 

-.r. F. p. 

6'i/oro,s‘c; Pioccss tor inwitaiy . V. Petzoid, 

Zw'iekau. Ger. Pal. ;!t)S,v\50, 17.0.17. 

Air is introduced into the liipiid undergoing inver- 
sion and is brought into intim.ile contact tbere- 
willi by means ol r(*volving combs willi tine teelli 
<n* by de\ices resembling brnslies, situated insub* 
the inversion vessel. Tiu* oxygen is slal(‘d to liave 
ail inti'iisifying eflecl on tiu* inversion, so that tliis 
may In* iirodiici'il by a smaller proportion of aeid 
and at a lower temperainrt* (about 75° C.), tiieivln 
avoiding undesira])le secondary modifications of the 
sugar, 'riu* oxyg(*n also has a favourable intliicmv 
on tin* eo'onr of (lie prodiicl.-- .1. F. P>. 

!*)'(}( ess of iiUDiii f(i( I II ) i)iy ■ — \f)'o)n 
miii:r (ohs] F. P. T.;i I’orge, Wasliiiigloii, D.K 
r.8. Pat. j.2^S,129. 17.12 IS. Ap])!., 18.1.1S. 

(Dedicah'd to (la* imblic ) 

Koi!\ (maize) colis .'ire I resoled W'ith dilute sulidiurie 
.icl<l and tlu* insoluble jiortion is sojiaraleil, washed 
free from aeid and soluble matter, and then dried 
and finely gronnd, Tlie powder is mixed wdlii 
niiout an <*qiial iveight of 75% sulphuric acid and 
after standing for several hours is diluted witli a 
large quantity of water, and lu*ated iiiitil hydrolysis 
is complete. Tin* liquor, aft(*r separation ol 
insoluble matter by filtration, is neutralised with 
.slak(*d lime, the calcium sulphate flllercd off. and 
the resulting .solution concentrated to a .syrup from 
which glucose separates in crystalline form. 

-L. A. C. 

Decolorisinq earbo)^ F.S. Pals. l,2St’.187 and 
1.2'^7..592 Set IP:. 


XVIII.-FERMENTATION INDUSTRIES. 

Yetisfs f)0))i thin beers, (nid their"' iroiliny yoicer." 
F. Sehdiif(*ld :ind C. Goslieli. Wwh. Prau., 191S, 
38, 201— 20;j. 

Yeist.s obtained in tlie fermentation of brewery 
worts of low' gravity, e.y,, 0%, were found to 
possess a greater “ working power ” than those 
from worts of full gravity. This is attributed to 
the practice of arresting the vat fermentation of 
thin worts at an earlier stage than is usual witli 
normal w'orts. The yeast Is accordingly in a verj' 
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vigorous condition; its protein-content, in spite of 
the low gravity of the worts, is high, and thi.s Is 
generally indicative of high working power."’ 

~~.i. H. I.. 

Maltasc, itf< capacity far poKiratiny the wall o/ 
the yeast celt, and its dependence en the enttna- 
tion of the yeast vn liyht and heavy ivorts, F. 
Sclioufeld, H. Kniiuhatir. and M. Korn. Wo^di. 
IJraii., lldS, 36, ISl -1SL». 

'Tnr dilfusion of inaltasi; fruni >east cells inlo lli<‘ 
siiiToiindlrig niedinin can only lake i)lac(‘ ^^lleIl the 
cells have l>een kilkal or rui)lure(l. II was foiunl 
that killing hy na^ans of loluem‘ does not enahk* 
the iiialtast‘ lo escape from all types of yeast: 
among I he exc(‘ptions observed were the t>olloni- 
fermentation races K, IT and T\I. Tlu* inaltas<‘- 
activity (cp. this .1., 11MS, K'd \) of y<‘asls grown 
in thin worts was found to be loW('r than that of 
yeasts from worts of normal gravity. — .1. Tl. F. 


Heers; Pieparatioit oj thin — by dilntiitn, and 

the question o) deearbonatiov . F. Schdnfehl. 

Tageszeit . fiir llraiu'no, IfdS. 16, 24.*{. Z. g<'s.. 

Brauw., lOlS, 41, IbS. 

In the pr(‘paration of thin Ina'r.s by hnanenting 
worts of normal gravity and diluting afterwards, 
the iiresence of carbonates in w.it(‘r used for the 
dilution is of no practical Importance wher(‘ th<‘ 
dilution is carried out after the secondary fermenta- 
tion, J.c., on the fully <-onditi(>ned b('er. The only 
eaS(‘ where (k'carbonat ion might b(‘ advisable N 
where dilution is effected just after th(' prim.arv fer- 
mentation and where a vigorous secondary feimeTn 
tation is d(*sii’able: in such a case a high i)roportlon 
of carbonates in rhe add(‘d water might, weaken the 
v('ast, during th<' secondary fermentation. (See 
also Krumhaar. this J . this, 77t) \.V -.T. Tl. Ti. 


B. cull; Medium irlth autolysed yeast u atev Jor the 

cutUive of . K. Iheiiert and A. Clullk'nl. 

Coinptes rend., lillb, 168, 200 — 257. 

OHMS, of piavssed bia^wers’ ytaist is heated at 
.5(1° C. for 21 hours, at tlu‘ end of which time it 
is completely liijuelled. This li(piid is dllut(‘d to 
2 litres, boiled for i hour, tiltered, and further 
diiutCHl to 7-5 litres. This autoly.sed ^<‘ast gives a 
medium very eonstant iu iomposition aud can In* 
used (julte sal Isfactorily to replact' peptoiU‘ bouillon 
for thex’ulture of /». to//. - \V. O. 


Biochemical synlhrsis of neniiidnose. etc Bour- 
qiielol and BrUlel. *Scc XVII. 


l*\TrN'is 

Ateohol-redueed hevrrayes: Process (tj maliny — 
11. Heuser, Ohh-ago, 111. TT.S. Ihit. 1,2Sr*,rd5, 
::.12.18. Appl., 24.2.17. 

A ciT.\uoE of an aUoholie heverag(\ e.y. b(*er. is 
made to flow in a eonllnuous Him Ihrough a boiling- 
zone on th(‘ Inner surface bf a vacuum pan whlU‘ 
steam under pressure is diffused over the oi)poslte 
surfact‘ of the pan, so as to boil Ibe liquid tilm 
momentarily and instaiilaneously lo evaporate 
alcohol therefrom. The area of the bolUng-zone 
over which the liquid flows may bo varied by regu- 
lating the area to which steam Is applied. — .T. F. B. 


Producing nitrates by means of bacteria. U.S. 
Pat«. l,286,88a-0 and 1,288,754—1,288,750. 
^ee VII. 


XIXA.--FOODS. 

1 "atents. 

hryiny yoods such as wheat, fruit, reyctables, or 

Jish; Method of and apparatus fitr . ,1. 

W (‘sterb(“(‘k, and N. \'. ** d’echnema,*’ liotlerdam. 
Fng. J‘ai. 111,112. S.ll.17. (Appl. Iti,;i(;‘)/17. ) 
im. Couv.. 21.2,1 1. 

Tin; matorial lo lx* di‘l(‘d is dt‘liv(‘r(‘d by a conveyor 
on lo a horizontal plafhnnn at th(‘ top of a towei’ 
toruK'd (>| ;i imndun* of perforated horizonlal 
.se<lioii,s «‘;o4i mount(Ml on horizontal pivols jnsi 
belou . A numlxu’ of siieb plat (onus are ]U-ovi<led 
in tla* low or. oiu' below' the olhm*, :ind all th' 
soelioii'^ forming ji platform art* <*onnecied to it 
rt'ciprocat ing mta-lianism, by whi(*h they .U'tj simnl 
t:nie(msl\ turned tlirougb iwr into ii vertical 
posilion. UTio.so forndng the platlbrm next below* 
Jiiay thon Ik* turned tlirough IK)° in the opposlti* 
dir(*ction. and so on. The mat(‘rial thus passes 
from one platform to Ibe next in a serh's of small 
lie.aps wbiob an* a It<*rnat('ly sju-eafl out on their 
(.lilK»sit<* sid<‘s on successive forms and 

s(‘par;it(‘d hy uncovered s])ae(‘s. Tlu* drying gas 
jKMsses upw.irds tlirougli tin* platforms and also 
through adjust ;ibl(‘ oinmings in the shk* of the 
tow*(‘r throiighont its height. The gas may Ik* 
wdthdrawm through openings on the opposite side 
of the lower belW(H*n e.ach pair of platforms, so 
that moist air may be w'ltlulniwn witliont passing 
through tile whole of tlie i)latformH. (llefei'ence is 
directed in pursuan(*e of Sect. 7. Snb-.s(‘Ct. 4, of the 
Pat(*nts and Designs Act, 1007, to Eng. Bats. 1701 
.and ,2070 of 1 S(k 8, S!M2 of 1001, ami 17.740 of 1010; 
this .T., 1002, 00.5 ) W. F. F. 


Cocoa and iP(> waste products of (‘hocotale manU' 

facturc: Provi'sses for treatiny . [Recovery 

of theobromine, eaffidne, and fat. j E. de Groiis- 
seau and A. Vieogne, Cllehy, Pr.anf‘e. Eng. 
Bat. 110,004. 27.4.18. (Appl. 7004/lS.) Int. (’onv., 
11.0.17. 

Tju: maU*riaI, principally waste products, is heated 
at 100° for 1 lir. w’ltb water ooiitainlng ,2 to 4% 
of Milpliurie, liydroelilorio, or acetic add, then 
neutralised wllli an alkaline-(Mirth carbonate {c.y., 
m.agncsiiim carbonate), and dried at 100° C. The 
dry i>owder is ('xtr.aeted with hot tetrachloroethano: 
the extract is distilled lo remove the solvent and 
tile n'sidiK*. <‘onsis1ing of fat. theobromine, and 
caffeine is Irc'ated wdlli carbon letraohloride w'hieh 
di^.solves tin* f.at ami cafl’eine. Tlie solution is 
filtered to separaU* the insolnl)l<‘ theobromine, tlie 
filtr.ite is distilled jiiul tlie caffeine extracted from 
the residue wilii hot waU*r. The enfreino crystal- 
lises out when the aqueous solution is cool(*d; the 
tbeobromlm* may Ik* re-erystallised from liollin.g 
water.— W. B. S 


Coconut huttet ; PKU'i'ss for the r.rfraetiou of . 

E. K. U. a-mdart, Baris. Eng. Bat. 117,«lli, 

27.7.1S. (A]»p1. 12.2.54/lS.) Int. Conv., 28.4.17. 

Keunhs of fresii ciKK>inits are redue(*<1 to small 
fragmc'uls an<I then ground in a runner mill with 
.a (inantily of “skimmed coconut milk” (obtalnefi 
in a later operation) at ,20° F-. ITie milky and 
fluid mixture Is UUerod throngli coarse cloth aud 
then centrifugoil to separ,ate resinous substances In 
suspension. Tlie Ihjuid Js delivered Into a 
eentrifugal erenm-sepnrator, the “ eroam ” obtained 
is pasteurised, submitted to lactic fermentation for 
12 lirs. at 25° to 20° O., and then churned at 15° 0. 
The “ butter Is washed and ikneaded in the usual 
way. A portion of the liquid (“ skimmed coconut 
milk**) separated from the “cream** is reserved 
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for working up a further charge of kernels, ami 
the reniniiider is stirred aud Iieated with the 
addition of calcium sulphate, oOOgrniH. of this being 
added to ev(‘r.v 1000 litres of “ skimmed milk the 
proteins are thus i)reejpltated, and ai*e collected, 
washed, and drie<l.---\V. P. .S. 


Cottonseed mrai.'i, hulls, aad lint: Mtlhod of and 

appaniths for hrathuf a mlrtare of . .1. S. 

Mullen, Klchland, (hi. U.S. Pat. 3 ,2SivlSh, 
Ai)pl., l.M.li;. 

Tjik mixture Is {»as.<ed over an inclined s< i(‘en to 
seiiarate (he tine meal, and the coarsm* i>orlion, as 
it falls from the lower <Hlge of the screen, jiasses in 
front of a suction nozzle wliich reniov<‘s the hulls 
aud lint. A detle(-ling plate tirevenls jiassage of 
liner material into (h<‘ nozzh’. Tiie suction is regu- 
lat(Kl so as to vary tlit‘ amount, of hulls removed, 
and tlius to alter th(‘ prot< in and ammonia cont^ml 
of the meal as de.^ired.— W. P. S. 


Food prod If cl: Flaked a real and method of 
makhip the same. W. II. Post, As.siguor t(i 
Postiiin (Viv'al Co., Hattie Creek, Mich. U.S. 
Pat. ;I.12.1<S. Appl., (1.1.17. 

Coav (maize) grits ar(‘ cooked \silli wlns-it bran, 
and the jinHluct is .sulanilte^l to a linking oiHiration 
.so as to omh(‘d Hie bran in the surfaei* of the hakes, 
which are lh<‘n siirayinl with a sugar solution. 
Additional bran is adde<l to the hakes, and the 
whole is toasted. J. H. .1. 


Itak'UK} ponder and proet sv o/ making .same. F. C. 
Atkinson, Tndjana|)olls. Imi. U.S. Ihit. 1.1!S(),t)0J, 
10.12.1S. Appl., 20.S.17. 

Tirn luirtieles of ih(‘ active constituent of ;i baking 
jiowder arc eoateil with liyilrogenated <‘orn (maize) 
oil b,y mixing with tlie molten fat, s[>raying the 
mixture, and (‘ooling tlie .sj.ray as it falls. -.T. II. P. 


heMrenina apent. F. H. J.a Forge, M'ashiiiglon, 
D.O. U.S. Pat. 1,2SS,12S, 17.12.1S. Ai>pl., I.'I.I.IS. 
(Dedicated to the piihlJc.) 

A LFXVKNixo agent is )U’c)iared by iiilving sodium 
bi(^rbonale ^^ill) gulonic lactone.- L. A. C. 


Fpps; Preserviup , (i. Piittercr, (’hicago. 111. 

U.S. Pat. 1,280,08!), 10,12.18. Ajipk, 21.11.17. 

Eggs are dipped in a mixtiin* of Iss'swax, 5, and 
lard, 95 parts, heated at 2{):PF. (9.5° 0.); the excess 
of the mixture Is then romovi'd and the remainder 
allowed to solidify on tlie shells to form a bacteria- 
excluding coating.— W. P. S. 


Food product of milk; ProecH.s of makinp a nem 

. P. W. Turney, Hichniond, Va. U.S. Pat. 

1,289,021, 24.12.18. Appl., 19.4.18. 

Fkesh milk is curdled by moans of an enzyme 
until the precipitate is of a floceulent, slightly 
adherent consistency. Further curdling is pre- 
vented by rapidly lowering the temperature, and 
the mass is agitated to faeilltute separation of tlie 
whey. The precipitate is then allowed to settle and 
the whey poured off and com^ntrated to about one- 
fourth of its bulk. The concentrated whey is mixed 
with the precipitate, and the mixture maintained 
at a low tomporatifre to prevent further action. 

-rL. A. C. 


Gluten; Process for drying . G. A. Olsou, 

Pullman, Wash., Assignor to the Government and 
People of the United States. U.S. Pat. 1,289,S8.‘], 
51.12.18. Appl., 23.12.15. 

A QUANTITY of glutcii IS rolii'd into a solid mass 
under hot water, and pIjknhI In an oven hoafinl t(^ 
a tenpxiratnre slightly licdow 109° (\, the pressuiv 
I iKU'ng reduced at first so as to alknv the gluten to 
I expand, and afterwards Increased to that of the 
I atmosi>licr(‘.~A. H. S. 


Uilk; Dried. aud mel/iod for prodnoinp the 

samf‘. (k II. Oamplw‘11, Assignor to Boixlen’s 
(’ondensoii Milk (^o,, New York. Keissue 14,507, 
17.12.18, of U.S. Pat. 1 . 2 : 21 , 440 , 17.7.17. Appk, 
(k9.18. 

So: this .1.. 1917, 102.5. 


XIXb. WATER PURIFICATION; SANITATION. 

I Boiler feed- icaicr: lAnseed process for softtnlna 

. H. Heuss. Z. ges. Hrauw., 1918, 41, 200— 

I 201. 

j 'fnE Hrun prix’i'ss for preieiiling iiicnustation by 
inlrodneing linso('d <‘xtracf into boilers (tills .1.. 
j 1910, 70) was tested by 10. llulin on Inlnilf of tin 
I Swi.ss As.soeialion of Hoik'r J’roprj<*fors. lOxamliia- 
! lion of the content. s of the bollei’.s after working 
j .diowc<) satisfacloi*>’ results in most ca.scs, tlie salts 
j in’is-ijiitatcd from llu' watm* being pre.siait in Uie 
! form of a slmlgi*. Tli(‘ fatty niatbu's of lli(i ]ins<M'd 
a[)pear(‘d to liavi^ lu'en volatilised with the steam. 

I lor very little friM' or (smibined fatty aeld wa^ 
I found intiH' boiliTs: and the organic matter I'eniain 
' ing in tlnmi (‘xerted no pronounced corrosive action 
I WhiNI the )iroc(\ss ;ipp(Mrs to haw' no harmful 
i elb'ct on (h<‘ hoilcr it is iio.ssihle that the fattv 
I niall(*rs entrained hy llu' s((‘ani may give risi‘ l(< 
I corrosion elsewlier(\ c.v , in tin' condensed watei* 
. iiiiM's, and until Hie ivsiiJIs of its working over a 
; long |»(‘riod ai’e known the im‘i>c('ss cannot hi' 
' j*(‘commended.- .1. 11 \. 

\ 

\ 

' Waters; Methods of oiialijsi.'i of - . A. A. Budo. 

V. .1, ilernaoJa, A. F. Mazza, and h. Dasso. 

' Obras Sanilarias dc la Xaci<'m, Hnenos Aii'<‘S, 
J918. Uleprint. J 

9’hjs inonograjih gives .i detailed di'scrjj u of Die 
methods adopletl in the l.ahoratoi io d( ‘Vndlisis d( 
Apuas p Fnsapos de Muteiiales de las Obras Bani- 
tarias do ht ^aeidn of Hmuios Ain's for the com- 
jilete chc'inieal and mierobiologlcai analysis of 
potable wali'is. — W. S. .M. 


Mmosphei ie niiropf n aad o-i ppen ; Determination 

of the rate oj .solution of hp water. W. E. 

Adeiicy and II. U. Ih'cker. Sel. Proc. Ko^. 
Dublin Soc., 1918, 18, ;isr)— 404. 

I The rale of solution of atmospheric oxygen and 
I nitrogen has lieon determined by allowing a largi* 
bubble of air to ris(‘ slowly through a narrow 
colmiin of water. 9’hls method of bringing the air 
and water into eonlael ensures the presentation of 
Hie air to a continually changing water surface and 
also effectual local stirring of the water. The results 
confirm the authors’ theory of the inechanisni of the 
solution of air by water, which Is that absorption 
oamrs at the surface and then, under gravitational 
forces, the alr-charged layer descends through the 
solution and a second surface is presented to the 
alr.-J. V, S. 
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Vulture of B, coli. DIeroit and Gnlilerd. 
8ee XVIII. 


1*ATE\'JS. 

Svivagv; Apimralus for vcnilnuj . A. M. 

r.rosiuy, Payademi, Cal. L'.S. UmL 
d.12.18. Appl., 28.8.10. 

Skwaoe is Introduced into a lank wliicli is provid(‘d 
with a pipe for blowing: in air, and a paddl(‘ arraufto- 
menl for inixinj? the air and sewag:o to form a foam. 
The air may b<‘ introduced also along: with Ua* 
sewage througli a pijK' oiiening at the bottom of 
rh(‘ tank, the mixture Indng ni<‘ciianleally broken 
up into a foam which is exindh'd into 1h(‘ lank. 

-.r. ii. .r. 


shtdyv : DrA'iccfor ad i t at mg . ii. E. 

ll(‘in and .T. W. Cox, Assigmu-s to Uacitic Flush 
Tank Co., (7iicago, III. F.S. Pat. 1,280,770, 
;i.12,i8. Appl., O.lO.iO. 

A SEWACK lank with an overflow outlet is provided 
with a pump, the inlet of which extemf.s Into tlie 
tank, while the exhaust has a ndurn pipe attached 
to it carrying an injector which is adapted to inject 
air into the return pipe. Tlie return pipe has a 
deflc'ctor guide at its outlet, adapted to deflect the 
<Uscharge into the body of the scwag(‘. — J, tl. .1. 

Disinfrctaul. A. A, Wells, ]\ionP l.iir, N.J. Keis.sne 
14,502, 10.12.IS, of U.S. Pal. 1,2S0,<;02. 1.10.1S. 
Appl., 7.11.18. 

SiE this J., 1010, 27 a. 


XX.-~ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

^tramouium V'avcs; fujUivuce of the presence of 
fftenm and roots upon the total alkaloid eontent 

of . G. P. Ko<'h. Amer. J. Ifliarm.. 1010, 91, 

11— IG. 

Of the wdiole slramonium plant, the leaves consti- 
tute about 41%, the stems 44%, jind the roots 15%,. 
The leaves yield from 0208 to 0'500%o of total 
.ilkaloids, the stems 0 080 to 0t»(»0%, and the roots 
0100 to 0'ot0%. The whoki plant (leaves, stems, 
and roots) ean, therefore, be harvested and used 
for the commercial prei»aralion without risk of the 
total alk,’*"dd content falling l)elow' 0-25%, the 
requlremei?V)f tin* V.H. Pharniacop<ei.a.— W. P. S. 

(tatturncicr; 77<c and Us use for the (lamina- 

tion of drugs and poisons, F. Eschbauin. Per. 
dents, jfliarin. G«'s.. lOlS, 28. :»07 — 'IIG. 

The guttameter is t\ capillary piiK'tte with a riiblKU* 
bull) above and a wide delivery orillee of 8 027 mm, 
<llanieter. the instrument Indug constructed to 
deliver, at 20° C.. 10 drops of water weighing 
approximately 1-200 grm. Tin* intmior having been 
cleaned with chromic acid mixture and rin.sed out 
with the liquid to be examined, it is charged with 
liquid and the total absence of air bubbles is cou- 
firniiCHl. Ten dro])s are (hen delivered into a 
w^eighiiig bottle and tlie W'eiglit ascertained. This 
weight is then cori*eoted by the factor of the instru- 
ment to bring it to that corresponding to a standard 
of 1*2 grm. of water. The results are directly 
proportional to the surface tension of the liquid 
and are inversely proportional to the results found 
by the stalagmometer. The author has used the 
instrument for the investigation of an observation 
by Traube and Onodern (this J., 1W6, 509) that 


I he physiological activities of alkaloid solutions aiv 
genertilly ndated to tlieir surface proi>erties. 
Incidentally it W'ns found that the guttameter could 
be applied for delecling the decomi)osltioii of 
solutions of quinine liydrochloridi* on storage in 
glass bottle.s ()uarlz or .Teua glass was <‘Nlal)li.shed 
as tin* Ik'sI /naterial foi’ k<H‘piiig Iht'se .‘'Olutions. 
A .seri<‘s of solutions of alkaloids of IIk' (lulnliK* 
group have been sUidi(‘d, Increasing proportions 
of sodium earl)on;i(e wert‘ ndded to 0-1%, soliilions 
of tin* alkaloid sails, and th(‘ decrease* lii surface 
tension thus iirodueed was m(‘asuro<l. 7'ii(* low(‘r 
the surface t(‘nslou. the hight*!’ the toxicity of the 
alkaloid. (pilniue and <|uinidiue wen* uhout 
(‘quall.v 1o\ie; tin* other alkakuds were grrmiMHl, 
according to this manii*r of classlflcation, in the 
following f>rd(*r of increasing toxlelty : hydro- 
quinine, el hylhvdrocuincine, el hylai)ohydioqniui- 
dine. i^oamylh.vdr(>cnpr<‘Uu* and isn-octyll)ydro- 
<*upreine. In q'raiilH*\s investigation 11 was found 
that niorpliiiie and aiiornorjdiiue .salts, wl)(*n jr(*aled 
with sodium e.arhonate, did not lower /I la* .'surface 
tension of water: this exceptional bclmVionr is con- 
flrmed l)y tin* author, but la* found that by treat- 
ment. witl) ammonia in certain prot)orlions, the 
morphine c-nild i)e obtained In a (llsp(h\sc* form 
wliich laid tin* (*x|K'ete(l sni face* act hit \ , -.T. P. Ik 


Tmetures and fluid e.r/raefs; Neir method foi 

determination of extraet in . P. E.Mhbaiim. 

Ber. d(‘uts. phann. Gi's.. lOlS, 28, 417 — 119. 

The dlflicnlly of obtaining coucordnnt and accurate 
results in determining the solid matters in tinctures 
and fluid (‘xtracts by ordinary inetliods of drying 
may he overcoim* l),\ <lr.\ing tin* liquid on Alter 
paper. A strip of Alter paper, 20 cm. long and 
(V -7 cm. wid(‘, is folded o\a‘r to the extent of about 
5 mm. along both its longitudinal edges, then rolleii 
up aii.l ius(*rt(‘(l in a metal ring. The roll is <lrlod 
in tin* oven at 10S^ C, and W’eiglied in a weighing 
lK)ttle. The pap(‘r Is unrolled and cllpiK^d at lK>tl! 
ends in a pair of clami>s. 5 — G cm. broad, supiiorted 
over a hot tiJat(*. A measured quantity, 2 — 5 c.c., 
of the tincture is th(‘U distribut'd ovt'r the paper 
from a pip(‘tt(‘, and wlien tin* liquid lias evaF)orated 
the pap(*r is again rolh*d up. dried in the oven, and 
w'eighed. On aeeount of h> groseopicity tlie W’cigh- 
ings must 1 m^ ma<l(* as quickly :»s possible ani the 
loss of tiUK* in cooling may Ik* avoided by employing 
a w'eighing botih* wllh a vacuum jacket and weigh- 
ing immediat<‘ly after r(*moving the i)ai>er from tin* 
oven. — .1. F. B. 

AeetulsaHvgUe aeid. II. E. Dahin. .1. Ind Eng. 

CheTn,. 1919, 11, 29— flO. 

Ax aiiparatus is d(*scrlbed which overcomes tin* 
difficulty of determining the melting point of acetyl- 
sallcylie acid causc'd by the progressive decomposi- 
tion of the acid when gradually heal(*<l. A 250 c.c 
VO, flask is lllled witli paraffin oil whlcli is stirix'd 
by a motor-driven proiK'ller. .V standardised th(‘r- 
inomeler graduated to 0-2° C. and i»rovkIc*d with 
an air-jacket for protection against draughts, i.< 
ImiiK'rsed permanent I.v in the oil-laith to a defftli 
of inches, for which immersion if is ca libra teil. 
Tin* capillaiw melting noliil tube is att.'iched bv 
means of two i*uhlK*r bands to a glass rod sliding 
througli a clamp(*d cork, fl’lu' tomiH*rature of the 
bath is raisH'd, with constant .stirring, at a uniform 
rale of 1° per minute to lltO^G., the melting point 
luln* b(*ing then immersed in the oil. By this 
metho<l samples of aspirin from various sources 
were found to m(‘It within the range, 193°— 135° C. 
(corrected). For determining the approximate pro- 
portions of fn‘e salIoyll(‘ acid in aspirin a series 
of standard colours was prepared from a solution 
of 10 grins, of <:’o01,4-2H.O in 50 e.c. of water 
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,„.s.A. Naiioiw I of 
f•.^clol•y owliiK lo a .'^V- 1 , liiclcs of uudlsaolvcd 

[Mtasaium Iodide usc< . ‘ j ipjil, llic 

iodine arc iirosent. It 

The d-mntlllcs w.mld ; ,U.ol. 

Itolasslmu iodide, 
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Hecom-r-m nMile b<tt»mmahW ■^olvniU. Scsliin. 

Soo I. 

UMwsr ami ,iIll<'oI 'jImmmm ><. T.om.,iudol and 
nrldel. >V^c XVII. 


Hydrogenised compounds; 

Farbonlobr. *vorui. 1. Bayer inj • 0 * 051^17 

Sot;, 724, 7.10.15. Addition to Ger. Pat. 305, .tB 

(this J., Itil^f 487 a). j Me . 

AaoM.vr,<. isixyiiic or 

tlmn bases arc treated vvilh aIK h w ttlKa^ 

;;v,{Li^;‘'s:dv:n;'s. process Chy/ 

solviMit.— .r. F. B. 

narim ia ; yvna«ae«»//-W«Me d»V/ - - 

Brihiliig, Ihtclisi. Germany. h.K. 

1 . 288 , . 5 <S 2 , 24 . 12 . 18 . Appl., ‘ 28 . 0 . 15 . 

Si-!.' Gor. Pat. 201 , 40.5 of 1014 ; this J., 

Sl)eoial claim is made for a tuberculin pr(‘i)ai. 
made by the process d(‘scribed. 

naioan, mmirn-is aj 

nianuidctui'i'fiH • G. ► • .V, TT.wKiticlu'r 

Assignor to The <‘‘p,| 1 2 Mi 

('hemieat Co,. New lora. t’.ts. 1 at. 

;] 12 . 18 . .\ppl., 0 . 10 . 15 . 

Sek Kng. rat. of Ihh!; lids .t., IhU, lOli:.. 

ruruaaaswmmmu. ting. I'al. ltd, hht. NeoXl.X.I. 


-rp'acs. Prills. 8 Vc XIV. 
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ratio is raised to about 30 . 1 .— J. 


XXI PHOTOGRAPHIC MATERIALS AND 

processes. 

Uochesier. X.i. ' ' 

and sidenium. T,. V. S. 

/•Iiulof/ni/ilim iirhihmi (O "'(''"o'T.rii-n.^M.aneliosler 

,*rssriS»«l,.r 


' 11 s Put. 1 , 288 , ’ 

1 V K.Mi-TO.NE negative is obtained in t!^ W 
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due to the loss of heat in transferring the hot 1)0<1>' 
to the calorimeter. A slmiJle form of automatic 
drop is desirable, and the author has sueeessfiilly 
used a container hung on a latch, which is released 
by pulling a line wire; the contidiier then falls into 
a gauze tube titled with a tlu-foil rim, this tubtj 
sinking with the hot body into tla^ water with a 
minimum of splash and without any escape of 
steam. A much longer time liian is usually allowed 
— about 20 minutes — is needed l)cforc the I»ot body 
and the water In the calorinadca- are in equilibrium. 
Many of the discrepancies obstn\(‘d \sh(‘H wat^ r is 
used may be avoided by r(‘i)Ia(*iiig il i)y a l)lock of 
(‘opiHir, but this gi*t*atly inereasc's the tiim* lequln'd 
for a determiiialion and is very exacting in n^gard 
to the control of the temivoratiire of the jackid. 
(Sec also .1. Cluun. Soc., 1010.) — A. P*. S. 

Calcium and mutjuf'sium ; E.sl nualnnf of iu 

diffcrcut saline sfdutions. K. (’anals. Bull. Soc. 
Ohim., 1018, 23, 422--i:i0. 

Tue simplest and most satisfactory imdhod of 
<^stimating calcium in its solutions is to pi*«‘cipitjit(* 
il as calcium oxalate by the addition of oxali<‘ acid 
to the slightly acid boiling solution, followed l)y 
the addition of ammonia in sligiii < \ct‘s< Tlh‘ 
excess of ammonia is subsequently removed by 
i)oiling. The precipitate is wash(‘d ^\lTh iiot wat<‘r, 
drkMl, ignited, and weighe<l as calcium oxide. O'he 
nu'tliod of estimation by juvvdpitation and w<*igl)lng 
;is calcium sulpliate is very exact if ctuMain im'- 
cautions, as to the amount of a<‘ld used for tlie 
jut'clpitatlon, dilution of the alcoliol used for wash- 
ing, time of ignition, etc., .an' obsorv<'d. — W. G. 

(Udd ; Qnaui itafi VC detcruiinalion of — - cspccutlfd | 
.a annual (issues. S. M. (kidwcll and <1. Leavcll. i 
,1. Amer. Clicm. So('., lillt), 41 , 1 — 12. | 

Smaij. amounts of gold tOOS— oO mgrms.) present in 
animal tissm‘s can be estimated with a maximum 
error of O-Oa mgrm. by the following piwess : 
in grms. of fresh tissue is placed in a 300 e.c. 
KIcklaiil flask, treated witli 10 <•.<*. e.ach of con- j 
c<‘Mt rated sulpliiirk* and nllrl(‘ a<'ids and digested 1 
over a fn'c flame until the cooled solution is colour- i 
less. Air is then blown into tlie flask and the ! 
mixture again healed until th(‘ volume is reduced ! 
to 2 c.c. ; this procedure removes tiu' siilidiurie acid. ' 
OiU‘ c.(‘. each of liydroclilorlc and nltrh* acids is ! 
added and the mixture boikxl for a fi*w minutes j 
and a further 1 c.c. of h>drochloric achi added. | 
The solution is cooled, diluted with b c.c. of water, j 
and concent rai(‘d ammonia added until tin* colour is 
4lisoliargcd and then an (‘Xc(‘ss »>f 2 c.c. q'lic • 
mixture is boiled and tlu' wlilte precipitate wbicii | 
forms at this point dissolv(Ml l»y ambling o c.(*. of 
conceiil rated hydnxhloric acid .and boiling for ; 
n minutes. The solution is filtered tlirough aslw'slo^ 1 
on an alnmliun jdate and tlie flltrate treated \yilh ! 
excess of ammonia. Tiic volume of the solution j 
should now be about 40 c.c.; 11 c.c. of 85% phos- 
phoric aci<l and 07.5 grm. of disodium hyilrogeii 
phosphate are adchal ami the solution electrolysed 
using a rotating anodt‘ and a platinum slieet 
t^thode. The dlflVrence of electrode potential 
slionld be 00 — 1-2 volts and tlie temperature 00° O. 
The rnetlKxl Ims Ix^en slightly modltied to allow of 
its use for larger quantities of gold. By the 
addition of 0 grms. of rmmonium eliloride to 
prevent precipitation, 30 — 10 mgrms. of gold <*an 
be’ deposited at 00° O., with a voltage of less than 
00 volt for the flrst 30 — 45 minutes and bebov V3 
volts for the i*emaind<‘r of the time. <omplcte 
<lei)Osition usually requiring 1^ hours. TTider the 
t^ouditlons stated, gold can be completely separated 
from equivalent amounts of copper and iron, but 
the time required for electrolysis Is greater than 


when these metals are not present. It makes very 
little dlfiferencti whether the electrolysed solution 
is neutral or miicii more acid than stated above. 
The average time required for carrying out a com^ 
plcte determination of gold by Diis method is less 
than 2 hours.— J. F. S, 


FusibiUtu of isial ash. Fliddiuu* and others. 
8Vc II 


IfciKol ni (jas. St. Gluirc l)o^ ilJe. See IIa. 

I*f/ridinr and ammonia. Prkbaiiix. Fee 111. 

Bealinff (isis \for fuiiicr pulp]. Suteruiei.ster. 
See \\ 


Foda and sulpinie pulp ir paper. W}i.sU‘ky. Fee V. 

J1 IfdroehUn ie ai id and ammonia. Auger. aS('c VH. 

Ht/dioeuunie acid and eoppc). .Jenucsseair:. 
Fee VI T. 

Analysis of barytes. Fi^aikel. F<’e. A'll. 

Boric oride in y/ass. Fniiwcxxl and Wilson. 
Fee Vili. 

(^ast iron and steel. Marinot. Fee X. 

J*hosphoi us and silicon in east non. (’avazzl. 
Fee X. 

lead in biass and alloys. Jlodg^on. Fee X, 

Oil ni oil <se( ds. P>iazzo. Fi^e. XJI. 

Fne eaihon ni iiihbei. Smilli and Kpstein. 
Fee XIV. 

.lc/</ in tan liiiuoys, Mc(’a!idlisii and lA'dover. 
Fee XV, 

Oryanic i)hO'<tihorns o) soil. Schollcnbcrgcr, 
Fee XVI. 

}Va(('r analysis. P>ad4> and others. Fee XlXn. 
Fvlruct in tinctures, etc. Ks<-iiltaum. Fee XX. 
AeefiflsalieyUe acid. D.ahni. See XX. 

Pati-m's. 

Transformation points: Method of and apparatus 

for determininy . B. P. iU'Owu, Assignor to 

•rhe Brown Instnimcui Gc., Pliiladelphia, Pa. 
U.S. Pat, l,285,h2h. 2t;.]1.1S. A])pl., 14.11.17. 

The substance to lx‘ tested and a neutral substance 
are subjected to tlio same Jioat (*ondition8, by which 
their tcMup' ralui'e is varied tlirough a range which 
includes tlie transformation ix)int. The varying 
temixmituns of tlie two sulistances are used to 
maintain two dlfloreiaxis of potential, one of which 
is a function of tin* temiieratnri' of the test sub- 
stance, and the olht'r a function of the temperature 
difference lK*twoen the substances. The 

movable element of an electric measuring Instru- 
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ment Is deflecioU hy two forces a Itornately, one due 
to both differences of j)otential simultaneously, and 
the other tine to tlie first difference of potential 
only.— W. F. F. 


Corhon dioxide (niaifisvr. A. Itulolier, Philadeli)hia, 
Pa. U.S. Pat. 1,285,927, 2(1.11.18. Appl., 22.;1.17. 
A ciacui.Aii plug is })rovidod with an internal pocket 
commnniealing wilh two ports on Its ijerlphery, 
and is arrang(*d to turn in a easing provided with 
ix>rts. In one position tlio i)Ocket communicates by 
one port in the casing with tlie supply of gas to be 
examined, and by another port with tlie ntmo- 
sphere, so that the poeket, Is fllliHl with gjis. On 
tuniing the plug, tlie poeket connmiulcates by its 
♦^wo ports witti a carbon dioxide absorbent contained 
in a cup carried by the casing, and with a closed 
indicator tuU' resiiectivoly, and by a further turn 
of the plug, tJi{‘ indicator tube is placed in com- 
mnnieallon with the air.— W. F.‘ F. 
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Patent List. 

The dates given In this list are, in tlie case of Apphcationa for 
Patents, those of application, and in the case of Complete Speci- 
fications accepted, those of the Ofiicnl Journals in winch the 
acceptance is announced. Complete SpccifioRtions thus advei tiscd 
as accepted are open to inspection at the Patent Office immoJiatcly, 
and to opposition within two months of the date given. 


I.— GENERAL; PLANT; MACHINERY. 
Aepi.ic MioNs. 

Davh's. KSeparatioo of gases. -1428. Feb. 22. 

Du Pont do Nemours and ( ’o. Reeoveriiig solvent. 
427t;. Feb. 29. (U.S., 19.1.18.) 

Fadden. Apparatus for producing mineral dls* 
tlllates of definite composition. 3944. Feb. 18. 

Fowler. Apparatus for subjecting tiir, gases, and 
vapour to tlie action of liquids. .‘ItKts. F<‘b. 14. 

Grondal. Lixiviating granular or pulverulent 
material. 34()l. Fch. 12. 

Harberd find Sonstliagen. Atomising viscid 
material. 3394. IV'b. 11. 

Morison. Condensing plant. 39.35. Feb. 17. 
Sehuck. Production of a catalyst. 3985. Feb. 18. 
}8haw. Apparatus for evaporating or eomviitrat- 
iug liquids. 3238. Feb. 10. 

Smith. Crucibhes and nu*lting-pots, 348^4. 
Feh. 13. 

Soc. d’Etndes Chimiques. Fractional distillation 
of liquids. 3728. Feb. 15. (Switzerland, 20.2.1S.) 
Soder. GrimUng-mills. 3582. Feb. 13. 

Complete Specii ications Acc’eptku. 

1523 (1918). Stanslield. Treating smoke, furnace 
gases, exhaust gases, eh-. (122,871.) Feb. 19, 

2242 (1918), Huhii. Drying granular materials. 
(122,910.) Feb. 19. 

2240 (1918). Eras<‘r, Jind Fraser ami (’o. 

Machines for mixing triturated or granulated 

materials. (123.135.) Feb. 20. 

2524 (1918). Pulsoirieter Engineering Co., and 

Rjornstad. Filters. (12fi,152.) Feb. 20. 

2062 (1918). Perry. Apparatus for distilling. 

(122,925.) Feb. 19. 

2705 (1918). Adams. Apparatus for lifting in- 
soluble or seiui-solld matter. (123,109.) Feb. 20, 
5081 (1918). Francfirl. Tunnel kilns, ovens, etc. 
(122,957.) Feb. 19. 

5107 (1918). KesLner. Evaporators. (122,958.) 

Feb. 19. 

8482 (1918). Wilson. Filter-presses. (122,979.) 

Feb. 19. ^ 

10,474 (1915). Walker. ' l‘ulverlsliig-miUs. 

(123,259.) Feb. 20. 


lust. fMATolili 19W. 


14,248 (1918). KSteiii et Cle. Tiltlng-furnaces. 
(120,200.) Feb. 19. 

1(‘»,518 (1918). Aubert. * See X. 

17,520 (1918). Hands and GourJay. Apparatus for 
separating Immiscible liquids. (123,033.) Feb. 19. 


IL-FUEJ.; GAS; MINEUAI. OILS AND WAXES; 
DESTRUCTIVE DISTILLATION; HEATING: 
LIGHTING. 

Applications. 

Ralfunr ami others. 3621. See VII. 

Crank and Hvensson. Gas generators. 33t>. 
Feb. 11. 

Davies. CarlMUiisatioii and gasiticullon plant etc. 
4339. Feb. 21. 

Davies. 442S. Sec T. 

Fadden. ,3944. See 1. 

Fonia.s, Gas-producers. 31.31. Fi*b. 12 (Fj., 

1.3.2.18. ) 

Fornas. Gfis-produeers. .3.50,;. Fih. 13. 

Frinanan (hisifying solid and li(|uid fuels. 1154. 
Feb. R). 

Pearson ami Son (Coxon). 4206. See III. 

Pollock. Fuel. 4080. Fel>. 19. 

Serret. Treat inent of fuels. ;I417. Fei). 12. (Ur., 
2.3.10.10.) 

Smith. Gasifsing ccal and obtaining by-i)rodiu‘t.s 
therefrom. .3910. Feb. 17. (U.S., 10.2.18.) 

Smith. Furnace retorts. 3918. F(‘h. 17. (U.S., 

18.2.18. ) 

TownsiMid. Apji.aratns for lu‘ating water-gas iti 
coal earhoui.sal ion. 3191. Feh. 10. 

West .and Wil<l. Gas-ju-odueers. 4010. Feh. 18. 

CoMiaEI'K SPECn'K’ATIONS ACCKITED. 

1.5,.521 (19I7). ^iarks (Ledoiix). Kihis for car- 
bonising and distilling wood. (12.3,111.) Feb. 20. 

2.521 (1918). Dcakin (Roth ami A'enluriiioi 
Trau.sforming heavy petroleum and products into 
lighter prodnels. (123,1,51.) Feb. 20. 

2851 (1918). Marks (See. Anon. Ital. Ansaldo and 
Co.). Refractory material us<sl in surface-combus- 
tion processes. (123,175.) Feb. 20. 

2924 (1918). Marks (Soc. Anon, Jtal. Ansaldo ami 
Co.). Simullaneously producing gas from lignite 
and other combustible materials, and slag for agri- 
cultural purposes. (12;J177.) Feb. 26. 

14,708 (1918). Sl.a fiord. Destructive distillation 
of wood. (119,010.) Feb. 19. 


III. -TAR AND TAR PRODUCTS. 
ApI’I.K'ATIOXS. 

Pearson ami Son (Coxon). Distillation of hydro- 
carbons. 4266. Feb. 20. 

Solden Co., and Seldiai. Troilment of eymene. 
4275. Feb. 20. 

Sutton. Suljilionation. 4278, Feb. 20. 

Complete Si'eciik'ation AixiEm-n. 

2646 (lOlS). Rlakeley. Stills or prelieaters for 
dehydrating tar ole. (123,163.) Feb. 20. 


V.— FIRRES; TEXTILES; CELLULOSE; PAPER. 

APPLl('\TIOi\S. 

Haxter. Solution for rendering combustible 

materials fire-resisting. 3485. Feb. 13. 

Frood. Treatment of org.anic and inorganic fibres 
and fibrous fabrics and materials. 3975. Feb. l8. 

Murray. Manufacture of r»ai)er. 396t3. Feb. 18. 

Wilson. Apparatus for drying wool. 3409. 

Feb. 12. 

Complete Speiupication Aocmcn. 

5732 (1918). Marx. Refining-engines for pro- 
ducing paper pujp, (122,904.) Feb. 19. 
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VI. — ELBAOHING; DYEING; PKINTING; 

FINISHING. 

Ari'i.n \ri<)N.s. 

Morloy. Machines for bleaeliliig ele. textile 
fabrics and yarns in roiKi form. 4220. 20. 

Soc. des Combustibles IndusI riels. Iiuiu-epnatinp: 
or coatinp; material willi insulat iiij?, dyeinj;, or oilier 
fluid product. F<‘b. 21. (Heli?., 7.2.10.) 

VII. ACIDS; ALKALIS; SALTS: NON- 

METALLIC. ELEMENTS. 

A«*hjc\tjo\s. 

llalfour, Bray, and Briti.sli ()x,vi.;<*u (’o. Manufac- 
ture of hydrogen. :;(»2L Ed). 14. 

Dupont, and Dariassi* Frei(‘s. lliillsing marine 
aigm for making formic, a('<‘li(% and butyric* acids 
and for extracting salts of iodine^ and i)otash. 2508. 
Feb. 13. (Fr., 13.2.18.) 

FairbroLhi'r (CJiemical ( ’oust ruction Co.). 
diictioii of i»otassium nitrate. 420.7. Feb. 20. 

Frceth and Mnni‘<>. l{emo\al of calcium and mag- 
nesium from rock-salt brim* or solid iojis of i-ock-salt 
in water. 3751. F(‘b. 15. 

Gros et Bouebardy. Production of nitrogcai com- 
I>ounds coidalning hydrogen with aid of (leetiic 
discharges. 44{K). Feb. 22. (Switzerland, 25.2.1S.) 

.losc‘[)li. Ozone genera tens. 3558. Fc‘l>. 13. 

CoNtrua’E SeECiFiCATio.Ns Acclcjkd. 

2()30 (101.8). Turnbull and Monis. Chlorination 
cd watcT, alkaline, or otheu* solutions. (122,888.) 
Feb. 10. 

2i;i0 (1018). Gaillard. .sVc XVL 

22.53(1018). .Norton Co. Sec Vli 1. 

4201 (1018). Alcirris. Manut'actinc‘ uf a<*c‘(atc‘ of 
l<*ad and oilier ac'cMates. (122,05;i. ) Feb. 10. 

7841 (1018). Dutt and Dutt. Manufacture of 
aluminium c4iloridc‘ and aluminium-sodium cliloridc\ 
(123,213.) Feb. 20. 


VHL-GLASS; CEUA.MK’S. 
ArPMcuTioxs. 

Antoine. ( 7mipouucls of glass. 3581, Fc*b. 13. 
August. 3110. »8cc X. 

iJunter. Production of glass aiMidc's. .*I5(‘>1. 
Fc4). 13. 

Complete SPE(ariCAHo\s Ac c epild. 

10,220 (1017). .Mot (ram. ^Manufac ture of refrae- 
tcjry goods. (123,11(;.) Fed). 20. 

2253 (1018). Norton Co. Coiiipo.sit ion eoutaining 
alumina and zircouia. (113,058.) Feb. 2(>. 

2110 (1018). Peelers. Glass furuaers. (,123,140.) 
Feb. 2(;. 

2773 (1018). Marlow. Ovcuis or kilns for use in 
tlu', manufacture of lilc's, pottery, etc*. (122,027.) 
Feb. 10. 

2851 (1018). Marks (Sex*. Anon. Ital. Ansa Ido and 
Co.). See II. 

5081 (1018). Francart. 8'cc 1. 

0727 (1918). Keith and Keith. (Uas.s-aniieuliiig 
lelirs. (123,254). Feb. 20. 

IX.— BUILDING MATEIMALS. 

APPLK^.mONS. 

Iloai’e. Production of building etc. malcu-ial. 
3170, Feb. 12. 

Kernot. Adhesive or cementing eomi>o.slt!oiis. 
3S07. Feb. 17. 

Complete Spi^x?ifioation8 Alx;eptei>. 

10,058 (1017). Evans and Andrews, Substitute 
for wood. (122,861.) Feb. 10. 


18,370 (1018). Coates, Luplun, and Anderton. 
Cement. (123,037.) Fob. 10. 


X. -M ETAl.S ; METALLUKG V , I X< d.UDING 
ELEOTRO-METALLUKt; V. 

A IM’LJ CATIONS. 

Asjanall, Dcudiolm, and Schwartz. Separation of 
I very linely divided cue from gangiie. 4182. Feb. 20. 

August. Furnaces for hardening or tempering 
! steel tools or for heating or annealing metals, 

I glass, pottery, cde. 3410. Feb. 12. 

I Barkes, Besford, and Day. Solder for aluminium 
c‘te. VMl Fel). 11. 

1 Bingham, and Huntington, llebc>rleiu and Co. 

: Rotary fnriiacc‘s for roasting orc's. 4474. Feb. 22. 

' tloles. J*roduc‘ti()n of spring or lcmd)ei‘ed copi)er, 
i .3857. F<‘h. 17. 

I Coles. Conveuting blue* hillv into high-grade 
iron. 3858. Feb. 17. 

Dunlop Rnblx‘r (5>., and Twiss. Pickling or 
clcvuisiiig iron and steed artlelc's. .3787. Feb. 15. 
j llntc'hins. Apparatus for manufacdure of sodium. 

; 3.505 and 4126. Feb. 13 and 10. 

IIntc4)ins. Maniifaclurt; of scxliiim. 4125. Feb. 19. 

.lensen. Prc'servation of metals and metallic 
articles. 4161. Feb. 10. 

Maekay. Drying blast- furnace* air. .3015. Feb. 17. 

Mat by. Rocking crucible furnaces. 4182. Feb. 22. 

Smith. 318.3. Hfc I. 

j Stoedv. Manufacture of grey iron. 1082. Feb. 10 
I Walker. Separation of nictals. .3062. F<.*b. 18. 

i 

; (’OMPI.ETE SpEC 1P!C\T10XS AcCErfED. 

t31.» (101 1 ). TuriK'i*. .Mamifacliire of steed. 
(123,102.) Fc‘b. 26. 

4.531 (1017). Turner and Blac-kwell. Manufac- 
tin-c of mental allo.vs. (123,103.) Feb. 26. 

8782 (1017). 'J'urncr. Mannfact urc* of rustless 
or stainless and like* sl(*cd. (123,101.) Feb. 26. 

881,3 (1017) 3'\inu*r M.i iiiifacdure of forro- 
cliromium. (123,105.) Feb. 26. 

15.8.58 (1017). d'urncM' Ma ini laci urc* of steel or 
fc*!-ro-alIo>.s. (12.3,113.) Fc*b. 26. 

.I ()0 ( 101 S) Baud and N'aiitin. Aluminium alloy. 

' (122.870 ) Fed). 10. 

I 12.781(1018). llnl.>.(. 3'rca I nicnl of lead bullion. 

: (123,272.) Fc‘b. 26. 

j 14.621 (1018). Giloji. FuiTi.acc* for le-fusiug and 
rc'llning metal. (12.3,283.) Fe b. 26. 

16,.51S (1!)18). Aiiberl. Rc'gt'iic*] at i\ c* tipplng- 
fnrnacc‘S. (120,550.) Fed). 26. 

18,021 (1018). Davis Jind Tw iL^g. (haicible fur- 
naces (123,030.) Feb. 10. 


XI. EJ.ECTRO-CHEMISTRY. 
Application s. 

I Clarke, and London Battery C'o. Electric liaL 
I terle.s. 4,28(> and 4387. Feb. 21. 

Coles, Manufacture of zinc cylinders for primary 
i batteries. ;{860. Feb. 17. 

Etehells, Greaves, Travis, aud W.itsoii aud Co. 
Elecdric furnaces. 4320. Fob. 21. 

Gcu-lxu*. Devices for carrying out elh*mlcal pro- 
cf.s.MNs by edect rolysis. 42(;s. Feb. 20. 

Gros (*t Bcjueliardy. 4400. 85 c Vll. 

Harris. Ele(*trolyiic cadi. 4,382. Fed). 21. 
Hut(4iins. .3.505, 4125, and 4126. Sec X. 

.Toseph. .3.558. See VII. 

Moore. Eleetrie arc furnaces. ,3.555. Feb. VS. 
Moore, Electric furnaces. .3603. Feb. 14. 

Soc. dea Combustibles IiiduslidelH. 4369. See VI, 

CoMi>LETE Specifications Accepted. 

14,991 (1017). Joel. Eflectric ac'cumulators. 

(123,110.) Fob, 26. 
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14,372 (1918). KayscT and Macdonuld. Improv- 
ing the conductivity at the Joints of <*lectro<les for 
electric furnaces. (12[l,017.) Feb. 19. 


Xn. I’ATS: OILS: WAXES. 

APPL1()AT10\.S. 

Calvert. Tn'atnienl of oils, fats. etc. 43(M). 
Feb. 21. 

Fellowes .‘Uid Ilyall. 42T1. Sec XIII. 

CoMPLKn: Spo n K’aioNS Aeen^TKD. 

19,82.*] (1017). Davidson. Machines for forming 
oil-cttke.« 022,804.) Feb. 19. 

6700 (1918). Martin and ot tiers. Sec XIX. 


XTII.- -PAINTS; PIGMENTS: VAUNISHES; 

RESINS. 

ApPI ICMIONS. 

Fellowes and Hyatt. Treatment of vegetable 
gums, resins, oils, and turfientines. 4271. Feb. 20. 

Knecht. Production of nitrogenous compoumls 
from resin. 8059. B^'b. 14. 

Complete SPl^cIFl(j.vrio^s Accepted. 

2877 (1918). Suzukawa. Paint for coating tlu' 
bottoms of vessels. (118,012.) B'eb. 19. 

8394 (1918). Murray. Manufacture of wnt(‘r 
ixilnt. (122,940.) Feb. 19. 


XIV.—INDIA IIUHDEU : GETTA-PEKCHA. 

APtMOATIONS. 

Peachey. Process for accelerating vulcunisa- 
1 ion of caoutchouc etc. 4880. Feb. 21 . 

Smith (Claeasen). Utilising bark shavings from 
rubber trees and extracting rnbbi'r from sueh shav- 
ings. 4242. B>b. 20. 

Complete Specifk-ation Acclpied. 

16,098 (1917). Gregory. Comr)ositl()n having tlu^ 
general proi>erties of rubber. Feb. 20. 


XV.— LEATHEU; DONE: HORN: GLUE. 
Appeic.vtiox. 

Neil and Smith. Leather solution. .‘54Ss. Feb. 1.*]. 
CoMPLEIE SPEClblCATlO.N ACCErJED. 

1975 (1917). Goldieich, and Stern and Co. Suh- 
stltuh-s for leather etc. (12.*;, 101.) Ech. 2(;. 


XVI.-SOILS ; FERTILISERS. 

Complete Specific \Troxs A(vi:i’'rLn. 

2180 (1918). Gallia rd. Proci'ss for enriching 
phosphates. (122,897.) B^eh. 19. 

2107 (1918). England. Cheini<‘al pnxiuct for n.sc 
as a fertiliser. (122,902.) BVb. 19. 

2924 (1918). :Marks. (Sik*. Anon! TIal. Ansaldo 
and Co.). Sec II. 


XIX.— FOODS; WATER PUKIFICxVlTON; 
SANITATION. 

Applioatioi^s. 

Candy. Btrlflcatlon of water. 3955. Feb. 18. 
Darrasse Fibres, and Dupont. Utilising hydro- 
carbon matter in plants, vegetable offal, etc. 8509. 
Feb. 13. (Fr., 13.2.18.) 


Linden. Reducing percentage of water in sewage 
sludge etc. 8245. Feb. 10, 

Savy. Drying vegetables, fruit, etc. 4048. 
B>b. 18. (Fr., 8.8.18.) 

Savy. Manufacture of cbocolaU*. 4208. Feb. 20. 
(Fr., 10.9.18.) 

Ycomaus. Process of dicing aiul preserving 
vcgctabl(‘s. 8888. I\‘b. 12. 

CoAfPLF'lE Sl’EClFICATIONS x^CHEriLD. 

194.*; (1918). Pe^ ton and Ferguson. Food pre- 
l)ai’ations. (122,882.) Feb. 19. 

2089 (1918). Turnbull and Morris. See VI 1. 

2.‘;i0 (1918), Straus. Non-aleoliolie lK‘V(‘rnge, 
and proee.xs of making same. (118,011.) B'eb. 19. 

4197 (1918). Talbot. Apparatus for purifying 
and softening water. (12];.198.) Feb. 20. 

0700 (1918). Martin, and Co-oi)erat Ivc Wholesale 
Society. Prei>aratlou of co(‘oa-bntter for (‘ookiiig 
and like purposes. (123,231.) I’eb. 20. 

12.779 (1918). Peyton and Ferguson. Food ]>re- 
parallons. (128,271.) Feb. 20. . 


XX.-ORGANK; PRODUCTS; MEDICTNAl. 
SUDSTAN(’ES; ESSENTIAL OILS, 

Applications. 

Aeieries i>| Eurges de Firminy. (’atal.\tic In'al- 
ment of a<‘etylene for synlhetle mamifaeture of 
ac*elaki(‘hyde, paraidebyde, Jind acetic acid. 4017. 
F(‘b. 18. (Fr., 18.8.18.) 

Aeiei4(‘s (9 Forges de B'irmiiiy. ^Manufaeliire of 
acetic a<‘id and (‘tliyl acetate from acetaldehyde or 
the ])rimary ni.aleriaJ. 4018. Feh. 18. (I'r.. 

18.8.18.) 

Aeieries (4 Forges de Firmiuy. Manufaelur(‘ of 
acetone anrl earhonu* acid. 1019. BVh. 18. (Fr.. 

10.11.18.) 

Applebaum. Manufacture of nldeliydes. 41(hl. 

VAk 19. 

CTostieUl and Sons, and llllditeh. Manufacture 
of aeetaldeliyd(‘. 8541 and 8542. Feh. L‘l. 

D.arras.se Ih’eres, and Dui)ont. 350<8. SVv VI 1. 
King and Wellcome. Isolation of a pliysIologL 
cally-, active compound. .8805. BVb. 11. 

Monneyrat. Process of bonding arsenic to 

organic molecules. 4245. IVb. 20. 

RadellO'e. Preparation of allyl alcohol. 8497. 
TVh. 18. 

S(dden Co., and Selden, 1275. Xce 111. 

Tlioinsou. Prei»arjition of deto.xieatt'd vaccine. 
:;r.97. iVb i L 


XXL PllOTCKtllAPlIU; MATERIALS AND 
PROCESSES. 

ApPI.K’VI'TOXS. 

S, 'Hinders and Wellesley. Production of phot<*' 
graphic lilms In natural colours. 405]]. BVb. 19. 

Smith. Photographic pbites and films. 4890. 
BVb. 21. 


XXIL-BXPLOSIVES ; MATCHES. 
CoMPLwrE Specific \T iox AwEmn. 

14,461 (1918). James. Matches. (123,018.) 

Feb. 19. 

XXIII.-ANALYSIS. 

Complete Specification Accepted. 

2827 (1918). Roberts. Apparatus for automati- 
cally taking sables of liquids. (123,173.) Feb, 
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I.-<XNERAL} PLANT; MACHINERY. 


Electrical precipitators. B. B. Thum. Chem. and 
Met. Eng., 1919, 20, 50-<>4. 

The author reviews the practical details which 
require attention in equipping a Cottrell electrical 
precipitator, and the conditions which require 
investigation and adjustment, to obtain efficient 
operation. In large plant.s it is advantageous to 
divide the treater into sections, each equipped 
with a complete set of motors, transformers, 
rectifiers, voltage regulators, etc., so that it can 
be worked and controlled independently. If the 
treater sections are all supplied with energy from 
a commercial current supply, outside loads may 
detrimentally alter the wave form. The electrical 
properties of the precipitated material should bo 
determined, as a thin film of non-conducting 
material may lower the resisUince of the gap 
between clean discharging and collecting electrodes 
as much ns 50%. In such cases the deposit should 
be made conductive by humidifying the gas, or by 
adding a conducting dust {e.g- carbon). The wave 
form of the rectified current is regulated by slight 
rotation of the rectifier brushes. The treater 
elearance Is adjusted by throwing the brush holder 
to one limit of its travel, and moving it slowly to 
and fro until the Iwst position is obtained. Th(‘ 
electrical conditions In the troiiler are indicated 
by the appearance of the arcing, or by the reading 
of a niillianimeier on the high tension line. It is of 
first imi»ortance that the alternating eurrent and 
rectifier should synchronise. The negative cunauit 
is distributed to wires, chains, or thin pii^s, 
passing through the collecting tubes, stret ' hed by 
springs or weights and accurately centered at both 
ends by lattice fram<‘s, supi)orted on insulated 
iKvims. In treating fumes containing sulifiiiiric 
acid, the insulators arci rapidly attacked and 
punctured by the thin film of acid deposited on 
them, and their replacenauit is an important item 
in the maintenance charge’s. Mechanical rapping 
is employed to remove the preoijTitate from the 
treater. In order that the current may be inter- 
rupted whilst cleaning a unit without overloading 
the oth(*r8, a spare treater unit should be providcil. 
If this is not possible, the plates or tubes should 
be cleared at short intervals without interrupting 
the current or gas, cutting off the current only 
when rapping the charged electrodes at longer 
intervals. Means should be provided whereby if 
localised arcing occurs (this is Indicated by a 
jumping ammeter needle and heavy flames at the 
rectifier) circuit breakers are opened, or a protec- 
tive resistance is automatically introduced. The 
current of the gas or vapour through the treater 
is best maintained by suction fans placed b(\vond 
the treater. The rate of flow of the gas, length of 
pipe, and temperature of gas require careful 
regulation. Large temperature variations should 
lie avoided on account of the consequent variation 
of the volume of the gas treated, and its velocity 
through the tube; a rise In temi>erature lowers the 
arcing voltage. Steel skeleton tubes, lined with 
transite board ” (an acid-proof asbestos board) 
are used for treating gases which deposit inflam- 
mable or explosive fume. Combustible material 
should be removed from the apparatus as rapidly 
as it is precipitated. — S. S. A. 

% . 

SIvstem of drying. Petit, fiee XIXa. 


and concentrating. See XIXa. 


Patents. 

Extraction of mineral, animal, and vegetable sub- 
stances. W. Anderson, Helensburgh. Eng. Pat. 
122.477, 24.1.18. (Appl. 1309/18.) 

Thk claim is for the combination of the centrifugal 
extractor described in Eng. Pat. 23,148 of 1910 
(this J., 1911, 9^11) with a condenser, a gravity 
.separator, and an evaporator. — W. H. C. 


Concentrating, distilling and/or elevating liquids; 

Apparatus for . J. A. Keavell, Beckenham, 

and The Kestner Evaporator and Engineering 
Co., Ltd., Lomlon. Eng. Pat. 122,500, 31.1.18. 
(Appl. 1822/lS.) 

To prevent waterlogging in the apparatus described 
in Eng. Pat. 21,024 of 1899 (this J., 1900, 1092), 
pockets are formed in the outer tube or jacket of 
each element. Any liquid which may be condensed 
collects in these pockets and is discharged into a 
common outlet duct. — W. II. C. 


Evaporator. G. II. Benjamin, New York. U.S. 
Pat. 1,288,480, 24.12.18 Appl., 29.12.17. 

The casing of an evaporator is provided with a 
iiumlM^r of rein ova bJ(^ doors on which Internal 
healing colls with their connecting supply and 
exhaust piixis are mounted. A nmln steam inlet 
pipe la p(‘rinanently coniK^ctcd to the uiqier part 
of the casing and an (exhaust i»lpe to the lower 
part, and nutans are also carried by the doors to 
make the iiecisssary connections iRJtwcen the con- 
necting pip(‘s of the coils and the main siqjply and 
exhaust pu><\s.— W. E. E. 

Eolations; Method of vonvAintrating . H. V. 

Welch, Assignor to International Precipitation 
Co., 1.0S Ang<‘les, Cal. U.S. Put. 1,289,984, 
31.12.18. Appl., 10.5.17. 

A SOLUTION containing a number of volatile con- 
stituents is lieated to vaporlwse these constituents, 
and the mixed vapours are cooled iu stages, so that 
each constituent is condens(*d in the form of a 
cloud vvliich Is tlaui pn'cipitated. — W. F. F. 

Crgsials from solutions; Obtaining of . 

T. W. S. Hutchins, Middlewdch. Eng. Pat. 

122,507, 0.2.18. (Appl. 2171/18.) 

The solution to be crystallised is filled into bucket - 
sliaiK‘d vessels from a storage and automatic 
measuring apparatus. The buckets are then con- 
v<‘yed by an endless chain conveyor through a 
series of baths, being raised as they pass from bath 
to bath and lowered during their passage through 
the baths. In the first two baths the buckets dip 
into cooled brine and crystals ai*e deposited. They 
then pass through a third bath where they are 
slightly heated to loosen the crystals and are next 
emptied by a tippler on to an inclined grid. Th(‘ 
crystals are retained and removed and the mother 
liquor passes through into a trough below. 

— VT. U. C. 


Manipulations out of contact with the air; 

Chambers for effecting or in any desired 

atmosphere. A. Mouneyrat, Paris. Eng. Pat. 
122,515, 13.2.18. (Appl. 2594/18.) 

A CHAMBER of rectangular section is provided With 
five openings. Long flexible rubber gloves are 
Inserted into the chamber through four of 
openings, the wrists of the gloves beli^ tnriied 
back, and secured to flangea round the opeoJli|p« 
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The fifth opening Is furnished with a long 
fiexlble rubber tube whereby any desired 
substance may be Introduced into the chamber, 
being received tiierefrom into the hands of the 
operator enclosed in the gloves. Any desired gas 
is introduced into the chaml)er by means of a nest 
of perforated tubes. The presence of air in the 
chamber may be detected by means of a benzene or 
like lamp In conjunction with a sparking device; 
the sparks light the lamp if air is present. 

— J. S. G. T. 

Electrical separation of suspended particles from 

gaseous hodics; Apparatus for the . 

Huntington, Heberlein and ('o., Ltd., and II. C. 
Bingham, London. Eng. Pat. 122,534, 5.3.18. 
(Appl. 3842/18.) 

Gases containing bus]>cndod particles are passed 
through vertical pipes, which serve as the receiving 
electrodes, and are susi)endi‘d in groups of four 
placed close together .and ('(luidistant from a 
common centre, the groiii)s iHung spaced a suitable 
distance apart. Each pipe is built up from four 
flanged longitudinal s(‘gments, with distance or 
steadying pieces engaged ludween the segment 
flanges, and secun'd tliereto b^ means of bolts 
through the flanges. — B. N. 


Condensers and coolers for steam and other fluids. 
A. W. Brown, London. Eng. Pat. 122,503, 
22.4.18. (Api)l. ()747/18.) 

The cooling fluid passes tlirough a series of vertical 
Field tubes, transmis.siou of heat from the outer 
to the inner tub(‘ of the Field tube being reduced 
by means of a heat insulator. The lul>eH ari' 
surrounded by the fluid to be cooled, this flowing 
through the annular space betw'een each Field tube 
and a concentric pifa^ of slightly larger diameter. 
The whole is arranged within a shell provided 
with suitable inlets and outlets. — J. S. G. T. 


Cooling and condensing tower; Combined atmo- 
spheric . E. Burhorn, Hoboken, N.J. U.S. 

Pat. 1,287,030, 17.12.18. Appl., 15.3.17. 

The sides of the tower structure are oixm to the 
air, and cooling water supplied at the top descends 
over a series of spaced superposed platforms. Tln^ 
condensing pipes are arranged in tiers between the 
platforms, and are exposed to the air and to the 
cooling water.— W. F. F. 

Acids and other liquids: Vessels for containing 

. W. Ilayhurst, Accrington. Eng. Pat. 

122,061, 20.10.17. (Appl. 15,008/17.) 

The joints betwetm the tiles with wdilch the vessel 
is lined are sealed with a conden.sation product of 
an aidehyde with idienol or its homologues. When 
the jointing Is complete the vessel is subjected to 
an increased temi)erature to harden the Jointing 
material. The latter may be mixed with asbestos 
if desired.-W, H. C. 


Hearth furnaces; Method of operating superposed 

. O. F. S. Carlson, Ljungaverk, Sweden. 

Eng. Pat. 122,712, 7.2.18. (Appl. 2247/18.) 

In a superposed hearth furnace, in which the 
material is transferred from hearth to hearth by 
means of mechanically or manually operated 
Implements, the implement operating on the lowest 
hearth of any group is first actuated and then 
subseqnent Implements upwards through the group. 
By this mode of operation the material remains on 
each shelr for a longer time than when, as Is 


usuai, the implements are actuated in the reverse 
order, and hence fewer hearths are required to 
attain the desired heating effect.— -J. S. G. T. 

Kilns, furnaces, ovens and the like. H. Francart, 
London. Eng. Pal. 122,742, 21.3.18. (Appl. 
5027/18.) 

A KILN for the heat treatment of metals, anneal- 
ing, firing pottery, etc., consists of tw^o parts, the 
combustion chamber and tlie treatment chamber. 
Fuel is burnt in the lower part of Ibe combustion 
chamber which is provided with a regenerator of 
chequer brickw^ork. The top and bottom of the 
combustion chamber are respectively in open com- 
munication with the top and bottom of the treat- 
ment chamber. In operation, circulation of gases 
is thus maintained throughout the ehambeu-s, hot 
gases passing upwards in tlu' combustion chamber 
and downwards in the treatment cbambiT. Such 
circulation, combined wllli the effect of the 
chimney draught, eaus(‘s the gases to pursue a 
hellcoidal path in the treatment chami^er. 

—.1. S. G. T. 

Drying-kiln. E. E. Perkins, Chicago, 111. U.S. 

Pat. 1,21)0,778, 7.1.11). Apph, 19.3.17. 

The oullet pipe for IIk? exhaust air exlends dowu- 
wmrds through the roof into th(‘ drying cliamber 
and is hinged so that its iow'er part may be swTing 
into an InoiK'ralivo position to iHMhice tlie eneetiv<‘ 
length of the pipe.— W. II. 0. 

Kiln and similar structure. II. K. Stralglit, Adel, 
Iowa. U.S. Pat. 1,290,848, 7.1.19. Appl., 11.11.16. 

A KILN or similar structure is provided with a 
composllc' wall consisting of an inner and an outer 
shell with a heat-insulating packing of loose 
resili(‘nt material Ixffw'cen lh(‘m, a rciinforccmumt 
for the top of the inner shell, and a crown sup- 
ported on the top of it.— A. B. S. 

Heating or cooling liquid or semi-liquid materials 
on a revolving cylinder; Apparatus for — 

J. W. licitch, Iluddersflcld, and G. H. Wai- 
burlon, Ileckmondwike. Eng. Pat. 122,721, 
14,2.18. (Appl. 2677/18.) Addition to 117,500, 
17.11.17 (this J., 1918, 490 a). 

In the ai)paratus described in the chief patent, a 
bucket wheel discharge is substituted for the worm 
conveyor, the casing in which the buckti wheel 
revolves being in communication with a chamb(‘r 
of considerable volume, evacuated by means of an 
air pump. In this manner a bucket, after dis- 
charge of material, Is rcndtjred “ more or less 
vacuous ” before again receiving material. 

— J. S. G. T. 

Filtering process and apparatus; Continuous 

pressure . J. A. McCaskell, Salt I^ake City, 

Utah. U.S. Pat. 1,288,433, 17.12.18. Appl, 1.5.17. 

The solid and liquid constituents of a mixture are 
separated by a rotating filter, the mixture being 
subjected to continuous pressure. The separated 
solids are continuously removed from the periphery 
of the filter by a scraper, and dlschargcni in a 
semi-dry condition while maintaining the pressure 
in the filter chamber— W. F. F. 

Filter. B. B. Chapin, Wyoming, N.J. U.S. Pat. 
1,288,608, 24.12.18. Appl., 29.6.16. 

Two filtering elements are combined, one having 
an external filtering surface, and surrounding the 
other which has ai? Internal filtering surface. The 
space between the two elements communicates with 
an outlet for the filtrate.— W. F. F. 


Tol; xxmu., No. 6.] 


Cl. IU.-*FUEL; GAS; MINEBAL OILS AND WAXES. . 


165 a 


Filter; Self-cleaning . B. Gmlnder, Eeut- 

llBgen. Ger. Pat. 306,84i{, 15.4.17. 

A FiLTER-DttUM rotating within fi chamber contain- 
ing the material to be tiltercd communicates with 
an outlet chamber by a i)ipe leading from Its 
interior. Adjacent to the bottom of the outer 
surface of the drum Is a trough communicating 
wdlh a separate outlet. in consequence of the 
greater head of liquid in the main chamlKU* as 
compared with that in the outlet chamber, solid 
matter is dislodged from tlie outer surface of flu‘ 
drum and falls into the trough. 

Filter with a surrounding annular filtering bed. 

h. Ilonigmann, Aachen. Ger. Pat. 308,727, 12.0.17. 
Filtration is eO'ected under reduced i ressure in a 
cylindrical vessel with double concentric walls, 
between which is a bell diijping into liquid in the 
annular space. The outer portion of the lop of 
the boll is perforated and serves as support for 
the filtering medium. The Ixdl is rotated and the 
material to be filtered is delivered on to it from 
a hopper, the filter cake i)eing removed by a 
scraper. The air is exhaiisled through a tube 
opening into a central chaml)er fornual by a 
cylindrical partition rising from the botlom ^o 
above the level of the liquiil in the vessel. — C. A. M. 

Steam-boiler economiser plant. D. S. Jacobus, 
Jersey City, Assignor to The Pabcock and 
Wilcox Co., Bayonne, N.J. U.S. Pat. 1,280,182, 
31.12.18. Appl., 8.12.11. 

The burnt gases from a boiler fuiTiace pass dowue 
wards through a vertical fine and then through a 
horizontal fiue. 'flic vertical flue contains a part 
of the economiser comi)rising a series of tubes 
inclined upwards in tlie direction of th(‘ flow of 
wat(‘r and cou-iected to horizontal headers, and 
the horizontal flue contains sevT‘ral sets of vertical 
tubes. The first mentioned part of the economiser 
is maintained at high pr(*ssure and the second at 
low pressure, and the flow of water is in counter- 
current to the flow of l ot gases. Means are pro- 
vided for the escape of air or gas from the heated 
water between the low- and high-i)ressure sections. 
In a combination of a number of boilers, each 
boiler has its own high-pressure section of the 
economiser and the low-]>ressure section is common 
to all the boilers. M(‘aris may be provided to 
direct the hot gases either through or around the 
low-pressure section. — W. F. F. 

Heat-exchanging apparatus. II. Zlmmermann, 
Assignor to Schiitte and Koerting Co., Phila- 
delphia, Pa. IJ.S. Pat. 1,289,350, 31.12,18. Appl., 
21.9.1G. 

A NUMBER of heat-interchanging tubes are mounteii 
with their opposite ends in tubt?-plates, and the 
structure is inserted bodily into a casing so as to 
leave spaces between the tube-plates and the end 
walls of the casing. These simces are divided 
transversely by partitions so as to comi>el the fluid 
to take a zigzag course through the tubes, and 
baffles are provided for the fluid in the space 
surrounding the tubes. These baffles are supported 
by a pair of supports which engage the inner walls 
of the casing when the tube structure is inserted. 

—W. F. F. 

Air-purifier. R. P. Fairbanks, Pocatello, Idaho. 

• U.S. Pat. 1,289,421, 31.12.18. Appl., 31.10.17. 

A CASING Is divided by a vertical partition into two 
unequal compartments, and a horizontal rotating 
shaft passing through both compartments carries 
a drum in the larger compartment having a 
foraminous cylindrical surface and solid end walls, 


I one of which Is journaled against the partition^ 
This end wall and the partition are each provided 
with an aperture communicating with the smaller 
compartment, and Ixifh comparlments ('ontaln 
water to above the level of the lower part of the 
drum. Air to lie ])urifiod ontorH the larger com- 
I)artment above the drum, passes through the 
wetted foraminous wall into the drum, and thence 
through the partition to the other compartment, 
from which IL is discharged.— W. F. F. 


Tuhe-mill. A. P. Ilachtmaiin, Allentown, Pa., 
Assignor to Ijehigh Pulverizer Mill Co., Cata- 
sauqua, I’a. U.S. Pat. 1,290,178, 7.1.19. Appl., 
15.3.10. 

A TUBE-MILL is (‘onstructe<l wilh a number of 
Independent longitudinal grinding compartments 
spaced away from the axis. Each com})!irtment Is 
provid(‘(l with a number of abrupt corners to pro- 
m(>t(? grinding action and communleales with the 
outer portions of the iiikd and outlet, compartments 
common to all the grinding compartments. 

— W. H. C. 


Drying apparatus for liquids. M. Oschatz, 
Dresden. G(T. Pat. 305,411, 13.10.14. 

The aiiparntus Is of the type In which a heated 
cylinder rotates while partly immersed in tbe liquld 
to be dried, wliich is contained In a trough. The 
liquiil overflows at one long side of the trough in 
order to maintain a constant level and is fed to the 
trough at the oi)poslte side, the flow of liquid from 
one side to the other of the trough Ixflng In the 
same dire(‘< ion ns that in wliicli the cylinder rotates. 
By this arrangement there Is less tendency for 
partly dried material to be dislodged from the 
cylinder as It emerges from th<' liquid and the 
output of tiie apparatus Is increased. 


Heat accumulator. Dr. Praetoriiis und Co., 
Breslau. Ger. Pat. 308,171, 4.12.17. 

Iron oxidi* Is mixed with clay or fireclay, with 
the addition of organic substances, soaked with 
combust li)le matter, and briquetted. When placed 
ill a hot furnace, the briquette takes fire, and the 
oxide is rediuTTl partly to iron, and partly to the 
lower oxides by the action of the products of com- 
bustion, and owing to the removal of the com- 
biistible matter, the briquette finally iiossessea 
considerable porosity. Oxidation of the reduced 
iron by the oxygen of the air, with evolution of 
heat, Immediately follows the reduction process, 
and a considerable saving of fuel is claimed for 
the process. — J. S. G. T. 

Separating suhfitanres in suspension by washing; 

Method of . B. Schwerin, Frankfort, 

Germany. Reissue 14,583, 7.1.19, of U.S. Pat. 
3,029,579, 11.0.12. Appl., 11.2.13, 

See Fr. Pat. 429,310 of 1911; this J., 1911, 1299. 
Recovering solvents. Eng. Pat. 122,085. See V. 


Da. FUEL; GAS; MINERAL OILS AND 
WAXES. 

Coal. A. Pictet. Ann. Chim., 1918 [ix], 10, 246— 
330. 

A MORE detailed account of work already pnbllahed 
(see this J„ 1913, 1098; 1914, 70; 1915, 168, 6^4; 
1916, 1145; 1917, 968).— W. Q. 
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Acetylene; Product of the action of the silent 

electric discharge on . H. P. Kauftnann 

AnnaJen, W18, 417, 34—59. 

Xf the reaction vessel is kept cool the product of 
the action of the silent discharge on acetylene is 
-a brown viscous liquid (CH)n, but when it is 
allowed to get warm a solid and a liquid are 
obtained. The liquid is very unstable and readily 
changes iiilo the solid. Both readily absorb oxygen 
and on oxidation with alkaline i^ermanganate yield 
benzoic, isophthalic, and terephthallc acids. Since 
it forms an explosive sliver derivative the liquid 
product appears to contain a (Ml group. (See also 
J. Chem. Soc., Apr. 1919).— C. S. 

Odiorimrtor rffivlencu. White. Sec XXIII. 

Patents. 

Coal wafthinf/ and apparatus therefor. W. Russell. 

Loudon. Eng. Pat. 122, 4a4. 21.1.18. (Appl. 1170/18.) 
Pine coal containing waste material, or the water 
from coal washeries, is agitated with water con- 
taining 1—5 lb. of a frotldng agent i>er ton of dry 
material. The frothing agent may l)e crude coal 
tar oil, crude creosote, eucalyptus oil, or ohde acid. 
The coal is separated from the waste material and 
pyrites by flotation, for instance as describt‘d in 
Eng. Pats. 7S0;{ of llKir), 2359 of 1909, and 21,857 of 
1910 (this J., 190(), 184; 1!)10, itMt; 1911, 1203) and 
the froth containing tlie coal is remov(Ml by a Dorr 
classifier as described in Eng. Pat. 28..500 of 1910 
(this J., 1911, 511). The finer portions of the wast(‘ 
niaterl.al art' treatt'd in a Dorr lhicken(‘r as 
described in Eng. Pats. 29..383 of 1910, 13,000 of 1914 
and 110,1.88 (this J., 1915, 947, and 1917, 1228), and 
the water which is thus se[)arated, containing a 
«inall proportion of oil, is ust'd over again. 

-W. F. F. 

Coal and the like; Apparatus and method for 

rleanhuf . II. R. Fonklin, Joplin, Mo. F.8. 

Pats. 1. 290.515 and 1,290,510, 7.1.19. Aiad., 
27.12,17 and 5,8,18. 

A SEi’M{\Ti\c: tank for coal is provided with an 
Inclined plate at each end above the liquid It'vel, 
the platt's converging downwards with a space 
between tln*ni. An t'lulless (‘onveyor passt's over 
the upper surfaces of the two i)lat(*s and along the 
liquid siirfaet* btfiween them and over the iiudined 
bottom of the tank. The coal is delivt'red on to 
one of the plates and the conveyor, and on rt'achlng 
the si)a(‘e between the platc's the impurities sink 
through th(' conveyor .and lupild on to the sub- 
mergt'd portion of the conv(*yor. and the coal 
floats and Is transfi'rred on to the other inclined 
plate and thence (o (he diseh.arge. The separating 
liquid consists of a mixture of water and the 
‘‘ fines ” which are separated by a flotation classifier 
from ground argillaceous inabTlal. The material is 
ground to a fiiumess which allows its 8usp<*nsjon In 
water without agitation, and the pulp is free from 
colloidal ingredients. The ixifuse is dls<*harged by 
the submerged portion of the conveyor from the 
other end of the tank. The coal and refuse are 
washed free from the separating medium by water 
"decanted from the vessel containing the separated 
fines, and the washing water is relumed to the 
flotation classifier. The liquid level in the tank is 
maintained by a device which i)ermlt8 overflow^ 
from below the liquid surface. — W. F. F. 

^eat; Method and means for removing water from ' 

. A. ten Bosch and N. J. Zoon, The Hague. 1 

^ CJ.S. Pat. 1,290,494, 7.1.19, Appl., 23.4.18. 

pulp is fed to the top of a vertical tower of - } 
6uch a height |^at the. pressure due to the colt^tnn j 


bottom 

tbmagb a constricted dlschargie opening. Steam 
under pressure js forced Into the column throurii 
a pipe passing tlirough the side of the tower, and 
water expressed from the peat passes through a 
perforated portion of the wall, at a lower level 
into an annular discharge chamber. — W. F. F. * 

Coke-oven. R. .S. Moss, Chicago, and A. Roberls, 
fcvanston, 111. u.S. Pat. l,28!t,870, 31.1?.ls. 
Appl., 7.1.14. Renewed 23.3.18. 

''y *>ot guses passing through 

nr . . 1 r *^*^6 air supply Is 

preheated by passing it through other flues alter- 
nating wtih the gas flues. Tlie oven is mounted on 
a struc ure having a central longitudinal sjient-gas 
tunnel Into which the low'er ends of the gas flues 
dlsi-harge. J he air supply Is admitted to one arm 
of a horizontal U-shai)ed passage, the arms of 
whieh exl(-ml along either side of the si>ent-gas 
lunnel. and the hot air passes from the other arm 
ot lh(. passage into the lower ends of the vertleal 
{ilr flues In the retort wulls.— W. P. F, 

Furnace gases; Derive for causing combustion of 
— . G. P. Brown, Dike Bluff, 111., Assignor to 
( ombiislion Improvcmcml Co., Chicano 111 V S 
Put. 1,287,8(;4, 17.12.18. Appl., 7.2.17.' 

A iioiJ.ow circiil'ir member is arranged in the corn- 
bus! ion chambi*r ;it some distance from the fuel 
iH provided widi openings in its peri- 
pii(i> thiough which air is injected into the eoiii- 
bnsllon chambi'r for the combustion of the unbnrnt 
pses. liollow radial ribs are formed on the 
hollow mi'inbiT, having small openingsS for the 
discharge of air, so as to maintain combustion of 
he gases clo.se lo the hollow numiber. The latter 
Is theri'hy heatisl so as lo prelu'at the air which 
I)asscs through if.- W. F. F. 

Furnaces; (las hunter for . H. (i ymart, 

Brookl>n, N.y., Assignor to Standard Oil (’o. of 
Aew lork, N('w York. C.S. l*at 1 ‘>88 450 
17.12.18. Appl., n.4.1S. . , 

An air-supply pipe mubedded longitudinally in the 
wall of a si ill sifiting is provided with short Irans- 
verse burner tubes (‘xU'iiding to Ihe inner surface 
ot the wall. An Inner concentric gas-siipply jOth' 

IS provldi'd xvith tran.sver.se jets extending Into 
lull shorti'r than Ihe burner tiilx-s. Adjustable 
supports aiv iirovided within the alr-supply ifipe 
and between 11 s ends, to maintain the gas-siniply 
pilie In its concent rie poslllon. — \V. F. F. 

(las mnnufacturv; Method of — , VV 1) VVilmv 
Chicago, III. U.S. Pat. 1,289,33U, 31.13.18. AppI [ 
23.7.15. 

Coal conlulning (-.xcess of moisture is contluiiously 
(llstllled In a aeries of vortical retorts heated e.\- 
Kiiseous products of low tempt-rature 
(llHllllallou in the iippt>r part of the retort ure wlth- 
tirawn through an outlet in that part, and the 
products of high temis-rature distillation are 
similarly withdrawn at the bottom. The solid 
ivsidue from each retort passes into a generator 
below', Ihrough which air and the gaseous products 
of low temperature distillation are passed alter- 
nately. The gas produced whilst nlr is passing 
through the generator Is burnt In a common heating 
chamber which supplies the heating flues of thi 
retorts. The gag produced by the passage of the 
gaseous products of low temperature dlsUllatlon 
through the generatbrs and the lower part of each 
retort is withdrawn and stored.— W. F. F. 
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[PetrvleuM] spirit; Device for separating or trap- 
ping water contained in immisoihle with it, 

or in clean or refined oil. W. G. Tench, South- 
.•impton. Eng. Paf. 122,794, 1.9.8,18. (Annl. 
1.9,116/18.) 

A CTiLiNDRiCAL vessel contains two very line wire 
gauze strainers. The upper strainer is of hollow 
double conical form with a mid -peripheral ring 
which is attached to the wall of the separating 
vessel. The lower strainer forms an inverted cone, 
the top of which is closed by a sheet of gauz<.‘ whil(‘ 
the ai>ex end is open and communicates through a 
valve with a spherical glass “ trap ” vessid beneath. 
Tin* mixed spirit and w'ater Is fed into the lower 
strainer, when the water sinks and runs into th>' 
glass trap, while the spirit pjisses through the gauz<‘ 
into the upper part of the V(‘ssel, then through the 
upper strainer to an exit pipe. A cock at th<‘ 
bottom of th(’ trap allows of water hidng run off 
as fast as it ent(‘rs so that a constant level of 
water Is maintained in the trap. An external pijH^ 
eonnects the upper part of tin* trap wdth the part 
of the ves.sel intermediate Ixdween the two 
strainers, and serves for the recovery of any spirit 
which has passed Into th<‘ trap. — T. St. 

[J*('lroleum \ oU ; Proerfis of and ajtparaius for 

trvatiny . F. M. SeilMU't and J. I>. r>rad.\ . 

Houston, Tex., Assignors to Gulf Production Co , i 
Peaumont, Tex. U.S. I‘at. l,2tK),;k;t), 7.1.10. 
Appl., 11.1.18. 

Ih'j'uoLEUM emulsion.s are passed Ixdween a i)alr of 
concentric tubular electrodes which are connectixl 
to a source of direct current giving a potential 
<lifference of 250 to 000 volts. The inii(‘r el(‘ctrodi‘ 
is sliorter tlian the outer and the two are AspaccxI 
sufliciently far apart to prevent the pa.ssage of any 
substantial current. Oil is removed at th(‘ top of 
the inner electrode and water at the base of the 
outer.-- -T. St. 

If Udrocarhonn ; Continuous tirahnent of — -- with 
liquid sulphur dioxide. Allg<'m. Ges. fur Chem. 
Ind. m.b.II , Berlin. Ger. Pat. 297,131, 28.J.15. 

Thk hydrocarbon to be purified (petroleum, paraffin, 
<'tc.) is passed upwards and tlie li(piid sulphur 
<iioxide downwards through th(‘ treatment chainb<‘r. 
The liquid sulphur dloxid(* is preferably intro- 
duced drop by drop and its flow through the treat- 
ment chamber and also that of the hydrocarbon 
are regulated by pumps so that adequate oppor- 
tunity is afforded for the sulphur dioxide to dis- 
.‘‘Olve hydrocarbons solubk* therein. 

Distillation of petroleum, tar, etc.: Vertiial pre- 
heaters for u.'ie in the . L. 8teinschneider, 

Brhnn-KdnigAsfeld. Ger. Pat. 308,798, 14.10.17. 

A VERTICAL vessel for preheating petroleum, tar, 
etc., before distillation is fitted with a heating 
system below the level of the liquid therein, but 
above the level of the layer containing water. 
B('low the heating system, thro\igh which the hot 
vapours fronv the still are passca,!, Is a partition 
provided with a flap which can be closed, or opened 
to any desired extent, so that the liquid surround- 
ing the heating system may be separated either 
wholly or partly from the remainder of the liquid 
in the preheater. Below the partition is a second 
luxating system through which t he hot still residues 
are passed.— L. A. C. 

Briquettes and method of making the same. C. H. 
Smith, Short Hills, N.J., U.S.A. Eng. Pat. 
120,585, 20.8.17. (Appl. 17,098/18.) Int. Conv., 
15.U.16. 

Skb t.». Pat. 1,270,429 of 1918; this J., 1918, 040 a. 


Producer-gas tar. Ger. Fat. 305,801. lice JII. 

Hydrogen. Bug. Pat. 122,474. iSiee VIT. 

Removing carbon monoxide. Eng. Pat. 122,781. 
8’cc VII. 


Calorimeters. U.S. Pat. 1,289,918. tier XXIII. 
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HEATING ; UGHTING. 

Wvlshavh mantle; A physical study of the — — 

11. E. Iv(‘s, E. F. Kingsbury, and E. Karrer. 

J. Franklin Inst., 1918, 186, 101 438, 585—025. 

The aulliors liave invest igaled th(‘ siK^ctral distri- 
bution of Mie luminous radiation from incandescent 
mantles containing mixtures of tlioria with the 
oxides of I lie following metals: — c*eiium, uranium, 
manganes(‘, nickel, lanllianuui, i)raseodymlum, 
neodymium, erbium. A detailed study is made of 
the conditions det(‘rminlng the bvdiavlour of the 
abK<>r])tion bands to which the enhanced visible 
radiation of the more etticient mantles is due. 
Tlie characteristic features of the lumiuoiis radia- 
tion found ill the cast' of tlie tlioria-ceria mixtures 
are also exhihiletl by liie \arious otlicr mixtures, 
but in very different degrees. In all cases there 
IaS a mixture yielding a maximum luminous radia- 
tion. The value of this maximum is greatest with 
the mixture containing 0-75% of cerla, the radiant 
efficiency In this case Ixdng tlirt'C timt'S that of a 
black body at the same teiiqieralure. JMixtures of 
thoria with tlie oxides of uranium and neodymium 
likewise exhibit a radiant efficiency In tlie Bunsen 
tin me notably e.\ceedlug tlial of a black body. 
Tlie high efficiency of both tlie cerium and 
uranium oxides is due to a strong absorption 
b-ind in th(‘ blue end of their siiectra, thla 
absorption band in tJie cas(‘ of ceria being 
present only when llie oxide is hot. The radiant 
luininous effleieiicy of a black body at 2100'^ abs. 
(1827® C.) is 0-5%. The radiant efficiency of a 
thoria-c*eria mantle was increased threefold by 
raising llie mantle teinix'rature from 1900® to 2100®, 
the flanu' Ixing fixl with oxygen. The melting 
point of thoria is 2440° C. and of c*eiia 1950® C. 
I'ractieal and theoretical considerations show that 
if eeria in tlie thoria -cc'ria mixture were replaced 
by a suitable colorant then a threefold increase of 
radiant luminous efficiency sliould be attainable 
with tlie flame tcmiK'rature at present available^ 
Such a colorant would differ from ceria In two 
resiK'cts; it would add nothing to the radiation ill 
the long w'ave region near 2.u, and the absorption 
baml re.siKmslbk' for the vlsihk' emission would be 
sliarply deflned on the red side. Convection losses 
largely neutralise any increase of radiant efficiency 
that may lie theoretically possible with higher 
flame tmnperatiire, in tlie case w^heii the flame Is 
supplied with air. the energy loss due to eon» 
vectioii being alxuit 75% at 1900® abs. (1027® C.)» 
The ma.ximuin possible efficiency attainable by heat» 
lug a mantle in the customary manner Is 2-0%, 
The efficii'uey at jiresmit realised wdth incandescence 
mantles is 019%, and in the case of the nitrogen- 
tilled tungsten lamp the percentage efficiency Is 
.3-2. Th(‘ officler.eles referred to tlie coal used as 
tlie original sourct' of energy, in the case of light** 
lug bv incandescent mantles and by the nitrogen* 
filled lamp are not greatly different. When sub* 
jected to cathoile discharge, a thoria-ceria mixture 
shows no superiority of radiant efRclency over pnttt 
ceria. This phenomenon Is ascribed to tlie reducing 
action of the discliarge, the result being that no 
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colour Is imparted to the mantle by cerla under 
these conditions. The far greater radiant efficiency 
of thoria in the discharge compared with cerla is 
ascribed to the large reduction of the convection 
losses in the vacuum tube.— .T. S. G. T. 

Oil of turpentine and rosin. Besemfeldor. See XIII. 


Patents. 

Charcoal; Manufacture of vegetahle . G. 

Penrose, London, and J. D. Penrose, Watford. 
Eng. Pat. 122,4frj, 22.1.18. (Appl. 1270/18.) 

Pine and like needles are mixed with 1—5% of lime 
or soda-lime or a larger equivalent of calcium 
carbonate. The mixture is carbonised with a 
limited amount of air at a temiKU-ature of 1000°— 
1200° C. The charcoal is freed from lime by wash- 
ing with water containing 1—5% of hydrochloric 
acid, and is linally waslied with water, with or 
without 1% of alkali.-W. F. P. 


Carbon from peat; Means and method of obtain- 
ing for decolorising purposes. .T. W. Lead- 

beater, Doncaster. Eng. Pat. 122,098. (Appls. 
1779, 31.1.18, and 7415. 3.5.18.) 

Pf.m is dried, ground, and mixed with ground 
quicklime. The dry mixture is placed in trays 
arranged in one or more rows, or in tiers of one or 
more rows, in a horizontal retort, with spaces 
between them, so that th(‘ hot gases may circulate 
round them. Tlie retort is provided with a 
removable door at eacii (‘lul. The trays may be 
wholly or partly oix*n at the toj), and may l)e pro- 
vided wltli hinged covers or slides for regulating 
the openings. Tli<\v are also provided with suitable 
projections, or mounted on rollers, to permit tliehot 
gases to pass round them. The re.sulting charcoal 
In granular form is washed with water, treated 
with hydrochloric or olh(*r acid to remov(‘ Impuri- 
ties, and then returned to the trays to be heated 
and dried.— W. F. F. 


Carbon; Process of manufacturing decolousing 

[from kelp]. P. W. Zerban, New Orleans, 

La., Assignor to the GovernnKuit and jample of 
the United States. U.S. Pat. l,2tM),0()2, 31.12.18. 
Ap])l., 30.8.18. (D(‘dica)ed to tlie public.) 

Kelp Is dried and carl>onised, and the carlmn then 
heated to a high t(‘mp(‘rature and cooled. The 
potash is removed from the material by washing 
with water, and the residue is treated with an acid 
and finally washed wltli water.— W. F. F. 

Coal and other bituminous substances; Apparatus 

for the low temperature distillation of . 

n. K. nill(‘r, London. Eng. Pat. 122,400, 30.1.18. 
(Appl. 1740/18.) 

CJoAL, cannel, lignite, shale, colliery waste, bastaid 
cannel, or other bituminous substance is distilled 
at a low temperature in a shallow, horizontal, 
rectangular retort heated externally by hot gases 
passing through longitudinal passages below th(‘ 
floor. The distillation gases pass through inclined 
louvres in the roof of the retort Into a discharge 
flue above, extending tin* whole length of the 
retort and parallel to it. Thci louvres occupy about 
one-third of the area of the retort roof, and are 
Inclined at 30° to the horizontal. Dust and air are 
excluded from the louvres during charging by 
placing a steel plate of the same width as the retort 
and longer than the stroke of the charging ram over 
the coal of the previous charge. The burner flues 
are wholly or partly filled with carborundum to 
prevent expfl^ion and ensure surface combustion 


of the combustible gases, which are admitted below 
the discharge end of the retort. The coal Is 
charged into the other cooler end of the retort, 
and the distillation gases are swept out of the 
discharge flues above the retort by high-pressure 
gas admitted above the discharge end of the retort. 

— W. F. F. 

Coal and like carbonaceous materials; Destructive 

distillation of . J. West, Southport, and S. 

Glover, St. Helens. Eng. Pat. 122,700, 31.1.18. 

(Appl. 1815/18.) 

Cannel coal and like bituminous materials are con- 
limiously distilled in vertical retorts arranged as 
descrllH^d in Eng. Pats. 20(13 of 1907 and 7757 of 
1014 (this .T., 1915, 482) and heated by surrounding 
super] )osed combustion chambers. The upper 
portion is heated to about 700° (1., and the lower 
portion to about 1400° C., and superheated steam is 
passed into the lower portion of the retort. The 
steam may be superhested by hot waste gas as 
described in Eng. Pat. 120,458 (this J., 1010, 

4 a). a high yield of blue watcr-gss Is pro- 
duced in the high-temi)erature zone and passes 
through the low- temperature zone, serving as 
a carrier for, and mixing with, th« distillation 
products.— W. F. F. 

Photometer. U.S. Pat. 1, 288,01)7. See XXIII. 


UL— TAR AND TAR PRODUCTS. 

Action of silent electric discharge on acetylene. 
Kaufmann. See IIa. 

Patents. 

Producer-gas tar or Us crude distillates; Purifica- 
tion of . Allgem. Ges. flir Chem. Ind. m.b.lL. 

Berlin, (bu-. Pat. 305,801, 21.12.10. 

PuoDiK^Erv-oAs tar or low-tem])erature tar contains 
considerable (luanlilies of oxygen compounds. These 
may be removed, together with unsaturated hydro- 
carbons, by treatUKUiL wiUi liquid sulphur dioxid* 
(see Ger. I^Us. 210,450 and 207,131; this J., 1010, 
111, and page 107 a), in which they are almost 
comiilot ely soluble. 


Pyridine; Dehydration of . c. Jt. Downs, 

Clin’side, N..r., Assignor to The Barrett Go. U.s’ 
Pat. 1,200,124, 7.1.10. Appl., 24.4. IS. 

Pyridine bases are d(*hydral(Mi by adding benzol 
and distilling the mixture.— L. A. C. 


Treating hydrocarbons with liquid sulphur dioxide 
Ger. Pat. 207,131. See IIa. 


Distillation of tar etc. Giu'. Pat. 308,708. See TIa. 


IV.— COLOURING MATTERS AND DYES. 

Amino flavones, fiavone-azo-fi-naphthol dyes, and 

other flavone derivatives; Synthesis of . 

M. T. Bogert and J. K. Marcus. J. Amer. Chem 
Sue., 1010, 41, 83—107. 

Ilavone (benz-2-pheiiyl-y-pyroue) is of interest as 
the parent substance of several yellow vegetable 
colouring matters, notably those of quercitron bark 
and old fustic. The authors prepared It by a modi- 
fication of Ruhemann’s method (Chem. Soc. Trans., 
11^54), by treating )9-phenoxyclnnamoyi 
chloride with anhydrous aluminium chloride. Flav- 
one was nitrated In glacial acetic acid solution In 
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the presence of sulphuric acid by slowly adding 
nitric acid, sp. gr. 1*5, dissolved in glacial acetic 
acid, the whole being kept cold. The niononitro- 
flavone obtained was separated into mixtures of the 
S'- and 4'- and the 2'- and S'-isomerides. From 
these, by reduction with stannous chloride, the 
corresponding aminoflavones were prepared and 
subsequently isolated by taking advantage of their 
differing basicities and solubilities. The amino- 
flavones were diazotised, and in this way 2'-, 3'-, 
and 4'-hydroxyflavone8 were prepared. The diazo- 
nium salts of the aminoflavones, when coupled 
with ^-naphthol, gave rise to orange to red azo 
dyestuff’s, which could be developed on silk and 
wool impregnated with /1-naphthol with satisfac- 
tory results; on cotton the dyeings always developed 
unevenly. On silk and wool the 2'- and 3'- com- 
pounds gave bright or dull shades of orange, the 
4'-isomeride giving red shades; in all eases the 
shades W(‘re brighter on silk than on wool. The 
dyeings were very fast to light and alkalis but 
were dulled by dilute acetic acid.— J. F. B. 

Dyes; The genus Coprosma as a source of . B. O. 

Aston. N.Z. J. Sci. Tech., lt)iS, 1, 204-207, 340— 

351. 

Thk author has examined the dyeing-capacity of 
thebai’kof a number of species ot Coprosma, notably 
C. (jrandiJoUa , C. lucida, C. Daueri, C. rohusta, 
C. areolata, and C. faUulissima. The mode of ex- 
traction of the dye varies considerably with the 
dilVerent varieties. V. graudifoUa and C. areolata 
fall Into a class apart, giving fast purplish or 
maroon shades on chrome mordants with wool and 
orange-scarlet (tanganuie) to dark red shades witli 
stannous mordants and tartar in the single-bath 
method. Haueri and C. rohusta gave negative 
results in th<‘ dyeing tc'sts. 0. lucida gives good 
reddish-brown colours, fast to light and soap, on 
chrome and alumina mordants. 0. fwttdissima 
gives excellent browm and yellow colours, fast 
to soap on (’hrome and stannous mordants respec- 
tively, but the tints arc not fast to light. The 
colour of the coi tex and the colour reaction when 
treat(‘d with 10% sodium hydroxide solution of 
twenty species of Coprosma are r<'cord<‘d and atten- 
tion is drawn to the very pronounced individuality 
which is dis[)lay('(l. The colours given by various 
speci(‘s of Coprosma with various mordants (potas- 
sium bichromate; aluminium sulphate and potas- 
sium hydrogen tartrate; aluminium sulphate, 
potassium hydrogen tartrate and oxalic acid; 
stannous chloride and potassium hydrogtm tartrate: 
iron pynqdio.sphate; ammonium molybdate and 
acid; sodium tungstate; uranlnni acetat(‘) are tabu- 
lated together with their behaviour towards light 
and soap.— H. W. 

QuUiocyanins, Fischer, ifec XXI. 

Patent. 

[Oo^owr] lakes. Eng. Pat. 122,510. See XIII. 
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Bast fibres; Betting of . P. Krais. Z. angew. 

Chem., 1919, 32, 25—27. 

Experiments, performed chiefly with nettle stems, 
showed that retting can be effected by steeping the 
stems in a 0*5 — T0% solution of sodium bicarbonate 
at 83° — 38° C. for 3 — 5 days. Other bicarhoiiates, 
e.g., those of potassium, magnesium, and ammo- 
nium are similarly effective, sodium carbonate and 
magnesium hydroxide are less so, and sodium, 
Spotasslum, and calcium hydroxides are non-effec- 


tive. The action is inhibited by poisons and is re- 
garded as undoubtedly a biological retting. It 
may also be Induced in a moderately hard water 
(9° hardness) by the addition of a little urine. The 
action does not take place at the ordinary tempera- 
ture, but it is not essential that the favourable 
temperature of about 35° C. be conslantly main- 
tained; the liquid may be allowed l,o cool down 
and the retting will start again on re-warming. 
Similarly satisfactory results can bo obtained witii 
the stems of lupins, flax, and hemp, but these gene- 
rally require a day longer than nettles. Previous 
breaking of the stems appears to favour a quicker 
retting, but it is considered much more advanta 
geous to steep the stems whole, as the woody por- 
lioiis can then bt^ withdrawn intaid, whereas with 
broken spans particle's of wood become entangled 
among the tibres. Tlic proci'ss is eminenliy adapted 
for small cultivators. The air-dry stems are 
steei)ed in 20 times their weight of vpater containing 
0-5% of sodium bicarbonate or oilier etlectlve sub- 
si Ituto, and mnintalui'd for about 3 days, con- 
tinuously or intermit te'iitly, al about 3.5° (!,, until a 
sampU'. when treated wilh liot water, sliows thal 
I lie tibres are* completely liberated from the wood. 
The mass Is then scalded with water at 80° C., the 
woody stems are separated by agllatlon, and the 
fibrous mass Is washed on a sieve. This mass may 
be freed from adherent gummy residues by boiling 
witli dilute alkali, or more simply, by kneading to 
a paste with wet clay oU\, drying, wetting again, 
and again kneading, wasliing and drying A light 
b(‘.‘itiiig wilh a wooden mallet will soften the 
strands ready for sjiinning.— J. F. B. 

Balloon fahtics; Determination of permeability of 

. J. D. Edwards. U.S. Bureau of standards, 

Teeliiiol. Papc'r No. 113. India liublK'r J., 1918, 
56, 753 -757, 780-793, 821—825, S()3-8(>7. 

Of the two possible methods for the determination 
of the pi'rua'ahllity of balloon fabrics by hydrogen, 
riz., by measurement of the volume loss and by 
direct estimation of the amount of hydrogen which 
IKUK'trates the fabric under definite conditions, the 
former givi's results which ap])roximate to 70% of 
those obtained with the latter; this is due to the 
simultaneous permeability of the fabric to hydrogen 
and air. The latter method is preferred and the 
proportion of hydrogen which diffused across the 
film into the air on the other side was determined 
by means of an interferometer (see Adams, this J., 
1915, (kIS; Edwards, .T. Amer. Chem. Soc., 1017, 39, 
2:JS2). It was found that various fabrics gav(‘ 
similar curves for the (‘ffect of temperature on tlie 
l)ermeal)llity and that for approximate comparisons 
tlu* permeability at 15° 0. may be taken as 05% of 
that at 25° O.; alteration in pressure has but little 
influence on the permeability, the effect, liowevt^r, 
being rather more marked at pressures below' 
00 mm. of water than Indweeu 00 and 110 mm. ; 
humidity of the gas also does not greatly affect the 
permeability. As a result of some hundreds of tests 
it Is shown that the fabric attains its maximum 
permeability in less than one hour, and generally 
in leas than .30 minutes, but the i>erIod necessary 
for the com])lelo sweeping out of the air from the 
.‘\])paratus may be longer and should be determined 
bv trial. If the same piece of fabric la kept under 
continuous test for .several days a gradual decrease 
in th(‘ permeability is generally observed and a 
similar effect may be produced by gently beating the 
■f .a brie, e.g., to 70° C. Details of the method of 
carrying out the test are given. — D. F. T. 

Paper tearing -resistance tester. H. N. Case. J. Ind. 

Eng. Chem., 1919, 11, 49 — 51. 

Twelve strips, 1 in. by 2^ In,, are cut from the 
paper to be tested; these are then ent down the 
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centre from one end to within ^ in. of the other of the air is reheated and returned to the fhbric, 

end, and this end is cut off so that the slit stops the remainder of the air being employed for cooling 

i In. from tlie end. One-half of the strips should and condensing. By means of side covers the width 

have the long dimension parallel with the grain of air space may be varied to suit different widths 


and the other half should be cut across the grain. 
One side of the cut-open end of a strip Is then 
fastened in a clamp and the other side is bent over 
and a vessel is attached to it; water is allowed 
to flow steadily into the vessel until the uncut por- 
tion of the strip tears through; the weight of water 
required to effect this, expressed in grms., is termed 
the tearing-resistance value of the paper. Pai>erg 
which apiKjar to be of approximately equal strength 
when examined by the Mullen “ pop-tester ” and 
fne SohoppcT tensile machine, often show a great 
difference in tearing quality.— W. P. S. 

(Specific inductive capacity of impregnated paper. 
Weber and McKay. See XI. 

Cottonseed fibres. Do Seguiulo. Sec XII. 

Oil of Utrpentine and rosin. Bescmfelder. See XIII. 

[Cotton] holly refuse. Dowell and Friedemann. 
See XIXa. 


Selective coloration of liynified plant membranes. 
Bugnon. See XXIII. 


P.ATEMb. 

Leather, yarn, te.riile and other materials; Ma- 
chines for drying and conditioning . A. N. 

Marr, Horsforth. Eng. Pat. 122,544, 18.3.18. 
(Appl. 472/18.) 

The machine comprises a single drying chamber 
closed at the end oppo.site the feeding end. Above 
and below the drying chamber, air conduits extend 
along the whole length of the machine and are in 
communication with the drying chamber by means 
of openings provided in the top and the floor of the 
chamber. At the closed end of the machine a 
closed compartmemt is situated containing a fan 
which draws air from the end of one of the conduits 
and delivers it into the end of the other. Radia- 
tors are arranged in the fan compartment for w^arm- 
ing the air drawn in before it is discharged into the 
other conduit. The air may I>e circulated through 
the drying chamber in either an upward or a down- 
ward direction. Plp(‘8 or coils supplied with steam 
or freezing liquid for heating or cooling the air 
may be arranged in one or both of the conduits. 
The material to be dried or conditioned is carried 
through the chamber on poles engaged by two or 
more endless chain.s travelling on a number of longi- 
tudinal races.— J. F. B. 

Recovery of solvents and volatile liquids and 

apparatus therefor. J. Lloyd, Stockport, and 
J. H. Wild, Salford. Eng. Pat. 122,685, 26.1.18. 
(Appl. 1500/18.) 

In an apparatus for the recovery of the volatile 
solvents from solutions used in rubber spreading, 
proofing, cleaning, etc., of fabrics, the proofed 
fabric travels over a steam-heated table, over which 
a closely fitting hood is erected. Dried air is circu- 
lated over the fabric and together with the vaporised 
solvent is drawn by means of a fan into a duct 
arranged across the hood near the centre of the 
table. The air and vapour pass thence into a con- 
denser where the solvent Is recovered; the air 
passes on, and is heated by steam and purified 
before again circulating over the fabric. A by-pass 
is arranged w that when necessary a portion only 


of fabrics.— J. S. G. T. 

Fibrous material; Impregnated and coated sheet 

of and process of producing the same. J. J. 

Byers, Brookline, Mass., Assignor to Products 
Syndicate, Inc., Boston, Mass. U.S. Pat. 
1,290,073, 7.1.19. Appl., 18.4.17. 

Fibrous material, substantially free from moisture, 
is Immersed In a bath containing a cellulose deriva- 
tive, a non-oxidising oil, and a suitable solvent, the 
bath being heated and the material immersed for 
a sufficient time to cause the “ cement ” containing 
the oil to impregnate it throughout its mass. The 
impregnated material is subjected to pressure and 
heat before the “ cement ” has completely set. One 
or more surface films or coatings are applied iu 
sac(*es8lon, these also being composed of a cellulose 
derivative in a suitable solvent. After the applica- 
tion of a finishing coat, the material is subjected to 
heat and pressure to Impart the desired lustre. 

-J. F. B. 

Yarn or thread; Sized . E. W. Snyder, Los 

Angelos, Cal., Assignor to Ocotillo Products Co. 
U.S. Pat. 1,290,795, 7.1.19. Appl., 9.8.17. 

Yarn or thread is treated with a sizing composition 
containing ocotillo gum.— J. F. B. 

Cellulose; Method for producing zinc chloride solu- 
tion of . W. Ogawa, S. Okubo, aud 1. Murata, 

Tokyo. Eng. Pat. 122,527, 21.2.18. (Appl. 
3139/18.) 

Solid zinc chloride is added to a solution of zinc 
chloride which is saturated below 40® C. aud the 
mixture is heated so that the solid salt dissolves 
completely above 40® C. The solution is heated 
further to nearly 100® C. and cellulose is then added, 
for example, 5% of the weight of the solution. The 
cellulose is rai)idly dissolved, solution being com- 
plete within about half-an-honr; hot water ma> 
then be added If desired. — J. P. B. 


Paper making [drying]. J. 0. Ross, Assignor to 
B. F. Stiirtevant Co., Boston, Mass. U.S. Pat 
1,290,360, 7.1.19. Appl., 11.12.13. 

A SOFT, wet web of paper formed on the paper 
machine is supported during its passage over heated 
drying rolls and, as S(X)ii as the paper is sufficiently 
dry to support its own weight, it is removed from 
the rolls and the drying is completed by means of 
air blown against the surface of the pai>er, e.g. 
while carried in festoons.— J. F. B. 


Adhesives or binders [from sulphite-cellulose waste 

liquor]; Manufacture of . W. II. Dickerson, 

Muskegon, Mich. U.S. Pat. 1,290,118, 7.1.19. 
Appl., 10.1.13. 

Waste sulphite liquor is treated with a neutralising 
agent insoluble In water, for instance, calcium car- 
bonate, Inaufficient in quantity to neutralise the 
whole of the acid, the neutralising agent being 
added during or before the concentration of the 
liquor under vacuum.— J. F. B. 


Pyroxylin compositions; Solvents used in connec- 
tion with and pyroxylin compositions con- 

taining the same, K. C. R. Marks, London. From 
E. I. Du Pont de Nemours and Co., Wilmington, 
Del., U.S.A. Eng. Pat. 122,456, 21.1.18. (AppL 
1181/18.) 

See U.S. Pat. 1,266,078 of 1918; this J., 1918, 4mA. 
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V1*-BLEACH1NG; DYEING | PRINTING; 
FINISHING. 

Laundry goods U^xtilesl ; Oxygen tendering of . 

B. Haas. Chem.-Zeit., 1919, 43, 49—51. 

Pkevious investigations on the injurious aciion of 
laundry preparations containing i^eroxidised com- 
pounds (this J., 1918, 238 A, 570 a) have all been 
carried out on strips of fabric rendered uniformly 
dirty by artificial means. If the tests could have 
been organised under more natural condlUons with 
unevenly dirty and worn garments, the results 
would have shown far more strikingly the un- 
favourable action of the oxidising reagents. The 
tendering action takes place unevenly because, In 
order to obtain the complete bleaching of c<^rtain 
dirty spots, it is necessary to over- treat tlie ckviner 
parts of the fabric. Exposure to artificial actinic 
light or to natural sunlight, particularly on the 
grass, induces an initial decomposition of the dirt, 
whereby the later application of iKU-oxide deter- 
gents is enabled to complete the bleaching more 
easily, in more dilute solution, and with consider- 
ably less damage to the fabric. On the other hand 
tln‘ storage of the dirty goods for a coiisid<'rable time 
in tightly enclosed bundles fl.xes the dirt more per- 
manently and increases the difficulty and danger in 
removing it by peroxidiscnl reagents. Moreover the 
nature of the dirt is such that acidity is either 
present or developed during steeping, so that rapid 
generation of active oxyg(‘ii may be induced or 
metallic stains possibly with catalytic* proper! i(‘s 
may api>car. For this reason a preparatory alkaline 
tmitment should not be omitted ; in default of soda, 
mixtures of lime and ammonium salts may be used 
with advantage*. The proper employment of an 
alkaline dc'tergent may, in fact, render the subse- 
quent api)licatlon of oxygc'iiated laundry agents, 
in highly dilute form, comparatively harmless. 

- J. F. B. 

Dyes from Oopro.wia species. Aston. IV. 


Patents. 

Kier-hleaching. G. B. Flood, North Adams, Mass. 

U.S. Pat. 1,290,150, 7.1.19. Appl., 17.5.18. 

A REEACHiNo kiei* is provided with two separate 
ducts below the grating, (‘ach having a che<?k valve 
oi)ening outwards and leading to a separate clo.sed 
i-eceptacle for the liquor, from the bottom of which 
a return piiK? rises and discharges directly into the 
top of the kier. The two receptacles are also con- 
nected with a steam supply, the valves controlling 
the admission of steam to the rec(*ptacles being 
connecteii with mechanism when‘by they are opened 
and closed alternately, so that the contents of one 
receptacle is being forced by steam pr<*ssure into 
the top of the kier, while the steam valve of the 
other is closed and liquor is draining into the 
receptacle from the bottom of the kier. These 
alternate operations take place in continuous suc- 
cession, so that the circulation of the liquor Is 
effected at a quantitative rate approximately com- 
mensurate with that of its drainage.— J. F. B. 

Dyeing machine. H. M. Dudley. Philadelphia, Pa., 
U.S.A. Eng. Pat. 113,440, 5.2.18. (Appl. 2053/18.) 
Int. Conv., 15.2.17. 

See U.S. Pat. 1,201,498 of 1018; this J., 1918, 412a. 

Dyeing machine. H. M. Dudley, Philadelphia, Pa., 
U.S.A. Eng. Pats. 114,421 and 114,021, 23.2.18. 
(Apple. 3234 and 3233/18:) Int. Conv., 29.3 and 
31.3.17. 

See U.S. Pats. 1,259,839 and 1,259,840 of 1918; this 
J., 1918, 297 a. 


Dyeing yarns, threads, or similar materials' 

Machines for winding and . W. A. Ainsworth 

and C. N. Mather, Grand Rapids, Mich., U.S A 
Eng. Pat. 122,780, 12.7.18. (Appl. 11,427/18.) 

See U.S. Pat. 1,274,972 of 1918; this .T., 1018, 021 a. 


VII.-ACIDS; ALKALIS; SALTS; NON 
METALUC ELEMENTS. 

Sulphuric acid; Application of electric heating to 

the concentration of . S. Pagliani. Annall 

Chim. Appl., 1918, 10, 134—137. 

Foil the coiic(*utratlon of 100 kilos, of sulphuric acid 
from 50°— (sp. gr. lo3— 1-503) to (ffiO^B. 
(sj). gr. l‘S32) in platinum stills a minimum con- 
sumption of IS kilos, of anthracite is required, the 
average amount being 20 kilos. For apparatus of 
tlie Kessler tyix* the consumption is only 10 kilos., 
whilst modern plaliuum apparatus of tlm Desmoutis 
tyije requires 12 to 15 kilos, of fuel. Experiments 
in which the acid w-as conccntrattHl In vessels con- 
taining platinum electrodes sliowed that on the 
average 43 kilowatt-hours was required to obtain 
100 kilos, of acid at (55 1)° B. (sp. gr. 1*832) fi'om 
acid of 52° B. (sp. gr. 1-503). Taking 7500 cals, 
as tlie mean calorific power of anthracite the 
thermal efficiency, i.e., the ratio of tlu* heat theore- 
tically necessary for concentration of the acid to 
that actually consumeil is 0-25 for lead pans, 0-34 
for platinum stills, and 0 49 for apparatus of the 
Kessler type, as compai-ed with 0-93 for conc*en(ra- 
tloii by el(‘ctric heat. Tlie yhdd by the electric 
metliod may be increased by using closed apparatus 
of quartz, cast lion, or Java, provided wltJi a 
scrubber, as In Kessler’s apparatus. In one scries 
of experiuuuits a yield of 40 kilos, of acid of 65*0° B. 
(sp. gr. T832) per hour was obtained. With regard 
to the relative costs of the processes, with coke at 
00 lire (45vV.) per ton, electric energy would be 1*4 
eentesimi jier kilowatt, and the ridative costs with * 
electric eiKTgy and with antliraiate would be in 
the ratio of 9 to 5.— C. A. M. 


Sulphur in pyrites; Determination of . II. C. 

Moore. J. Ind. Eng. Chem , 1019, 11, 45—49. 

The Allen and Bishop na'tliod (oxidation with 
bromiiu* in carbon tetrachloride solution, followed 
by treatment with nitric acid, and jirecipitation of 
the sulphuric acid as barium sulpliate after removal 
of silica and nHluction of ferric salts; see this J., 
1912, 919) is deaerilK‘d in detail. The method la 
accurate, and yields very concordant results, as Is 
shown by figures reported by thirty-three different 
analysts working imh'pendeiit ly on portions of the 
same sample of pyrites.— W. P. S. 


Sulphide sulphur in pyrites; Rapid determination 
of . A. Bartsch. Chem.-Zelt., 1919, 43, 33—34, 

A R.Arin method of determining sulphide sulphur in 
pyrites is based upon the fa(*t tliat the whole of the 
sulphur In that form is liberated as hydrogen sul- 
phide on treating the mineral vvitli liydrobromlc 
acid in pnvsenee of nietalJle mercury. The ordinary 
apparatus used for Hk? determination of sulphur 
in iron and steel may be used. Sufficient mercury 
(about 20 c.e.) to cover tlie bottom of the evolution 
flask is introduceil, and after the addition of 0-26 
gnu. of the finely powdered sample, the air is re- 
moved from the apparatus by means of a 
strong current of carlxjn dioxide. The pyrites 
is dissolved In 50 c.c. of hydrobromic acid (free 
from chlorine) which is forced into the flask by 
means of a current of carbon dioxide, the flask 
being meanwhile gently heated. The hydrogen 
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sulphide is absorbed in 600 c.c. of a solution of 
26 grms. of cadmium acetate and 200 c.c. of acetic 
acid per litre, or of 20 grms. of zinc acetate, 5 grms. 
of cadmium acetate, and 200 c.c. of acetic acid per 
litre. After solution of the pyrites is complete, the 
liquid is boiled for a short time, and, after removal 
of the flame, a rapid current of carbon dioxide is 
passed through the apparatus for at least 15 mins. 
Fifty c.c. of standard iodine solution (197-88 grms. 
in 10 litres) is then added to the contents of the 
absorption flask, and, after the addition of .50 c.c. 
of hydrochloric acid (1 : 1), the excess of iodine is 
titrated with standard thiosulphate solution. Bach 
c.c. of Iodine solution corresponds to 1% of sulphide 
sulphur.— C. A. M. 

Nitric oxide; Oxidation of hy dry air. A. Saii- 

fourche. Comptes rend., 1919, 168, 307—310. (See 
this J., 1919, 132 A.) 

The first stage In the oxidation of nitric oxide, 
4N0+0, = 2 N 20 ,, is practically instantaneous and 
Independent of the temperature between -50° C. 
and 525° C. The second stage 2N,0,-l-0^t; INO.^, 
is reversible. Up to 200° 0. it tends from left to 
right, but from 200° to 525° 0. it tends more and 
more from right to left as the tempera tur(‘ rises. 

— W. G. 

Furnace settinpa for caustic pots. F. H. Nickle. 
Chem. and Met. Eng., 1919, 20, 05—09. 

In the most usual type of caustic pot setting, i.e. 
the radial Dutch oven type, the products of com- 
bustion from a Dutch oven built on (he centre line 
of the pot, are delivei’od radially towards the pot, 
and dividing on the cenire line, travel around the 
pot in opposite directions, to a common flue in the 
rear. A battery of two pots is frequently worked 
in conjunction with a third or back pot used as a 
preheater. Sometimes, for economy of space, the 
flue connection between the front and back pots is 
built on the line Joining the centres of the pots, 
but this const ruction causes the gases to short 
circuit along the shorter flue on one side of the 
front pot, leaving the other side deficient in supply 
of heating gases. A V-.shai)ed fire-guard, fixed just 
in front of the pot, to prot<‘ct it from direct con- 
tact with the flames, necessitates widening of the 
flue entrance, with consequent w'oaki'ning of the 
arch at its rear end. The Nickle tangential Dutch 
oven type of setting, consists of a battery of two 
pots, each heated by a Dutch oven, the gases from 
which strike the pot tangentially, and after travel- 
ling almost completely around the pot, discharge 
into a soot chainher. As a fireguard Is unnecessary, 
the throat behind the bridge wall is unrestricted; 
a relatively low velocity of the heating gases is 
thus attained and this, combined with the tangential 
effect, eliminates l(K*al overheating. The velocity 
of the gases travelling round the pot is nialntalne<l 
by reducing the area of the heating passage as It 
advances round the circumference. Q’lie rate of 
heat absorption by the dry wall of a caustic pot is 
dependent on the length of the path along which 
the gas is in contact with the heating surface, 
and the “ hydraulic mean depth,” or the average 
mean distance of the gas from the heating surface. 
The average ” hydraulic mean depth ” of the radial 
type of setting is 2-00 and of the Nickle tangential 
type 0-75, the latter type thus giving 2-fiO as many 
contacts of the gas with the heating surface in a 
given time. The tangential setting promotes hori- 
zontal circulation of the caustic liquor about the 
axis of the pot (see U.S. Tat. 1,191,338; this J., 
1916, 915). The non-conducting steam bubbles 
generated at the surface of contact of the liquor 
with the pot, are removed by the friction of the 
liquor against the pot, and assist In further pro- 
moting the circulation. This manner of circulation 
causes suspended imp^Ules to collect In the centre. 


where they rapidly settle, saving time in settling, 
and reducing the amount of caustic bottoms in the 
flnished product. To recover the waste heat from 
the gases without using a third pot, an auxiliary 
flue Is provided, by means of which the furnaces 
may be oi)erated in reversible series or in parallel. 
In another type of furnace, designed specially for 
firing with crude oil or gas, good combustion is 
obtained by passing the products of combustion 
through a series of radial ducts leading to the 
healing passage. Waste flue gases are used for 
heating the exterior of the fire-wall that surrounds 
the combustion chaml)cr and the pot. This type 
of pot setting is used in the manufacture of carbon 
bisulphide as well as of caustic soda.— S. S. A. 


Anmonia; Production of from nitroUm [crude 

calcium cyanamide], and the lime yield under 
various conditions. W. Grahmann. Z. Elek- 
trochem., 1918, 24, 385-391. 

The rate of production of ammonia from boiling 
solutions of nitrolim; nitrolim and sodium 
hydroxide or carbonate; and nitrolim and potassium 
hydroxide or carbonate, of various conceutrations, 
has been determined. In the case of nitrolim and 
water the rate of decomposition of calcium cyan- 
amide is extremely slow in all concentrations at the 
boiling point and atmospheric i)ressure. Thus in a 
1% solution 98% is decomposed by 72 hours’ boiling. 
In the presence of sodium carbonate the reaction 
measured is really the decomposition of .sodium 
cyanamide at first und(‘r constant sodium hydroxide 
concentration and then (after (he whole of the 
calcium of the cyanamide has been replaced by 
sodium) under a concentration of sodium hydroxide 
which increases during ilie reaction. In the caa(‘ 
of an addition of sodium hydroxide the decomposi- 
tion of the sodium cyanamide lakes ])lace under 
a regularly iuereasing concentration of the 
hydroxide. The same remarks apply to the decom- 
position in tlu‘ presence of the potassium com- 
l)ouii(ls. The presence of eaiistie alkali or alkali 
carbonate has an accel<‘rating influence on the re- 
action; the velocity increases with increasing eoii- 
centration of the addl'd salt to a maximum after 
which it remains constant. The maximum in the 
ease of alkali hydroxides occurs with much lowin' 
initial concentrations of alkali than in the case of 
alkali carbonates, for in those experiments the 
alkali concentration increases continuously from 
beginning to end of Die deconifiosltion. The ex- 
periments with potassium hydroxide and carbonate 
do not show the same maximum as the sodium com- 
pounds under similar conditions, so that since 
sodium hydroxide and potassium hydroxide are 
ionised to practically the same extent, it must bo 
taken that the acceleration of the deromposllioii 
velocity is not dependent entirely on th(‘ hydroxyl 
ion ooncentnition but that the cation and the non- 
ionised molecules also exert a si^eeific action. A 
number of experiments were also carried out under 
,30 atmospheres pressure at 1.50° C. Under these 
conditions even without addition of alkali the 
decomposition occurs very rapidly until 75% of (he 
calcium cyanamide Is decomposed, after which the 
velocity Ix'comes much less; thus In aqueous solu- 
tion 75% is decomposed in 45 minutes but only 90% 
decomposed in 120 minutes; in the presence of 10% 
sodium hydroxide 75% decomposition is reached in 
30 minutes and 90% In 75 minutes. The nitrolim 
used !n Die experiments contained 10-85 %> of cyan- 
amide nitrogen, 005% of dleyandlamide nitrogen, 
22-30% of free lime, and 0*31% of sulphur.— J. F. S. 

Potash salts: Separation of . H. P. Bassett. 

Chem. and Met. Eng., 1919, 20, 76—77. 

It was found to be almost impossible to separate 
the potassium salt efficiently from a three Ion 
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system> such as sodium sulphate and potassium 
sulphate. Sodium chloride was therefore added, 
wWch produced a four Ion system, and tende<i 
to cause separation of the salt with the 
common ion, viz., sodium sulphate. In the 
presence of an alkali or a salt acting as an 
alkali, the “heavy acid” salts {e.ff., sulphates 
and chlorides) tend to be precipitated In the 
proportion in which they exist in solution, and 
in this case it is necessary to effect a preliminary 
separation of the “heavy acid*’ salts from the 
alkali, and treat them on the four ion principle. 
In a particular case, the solution to be treated con- 
tained 10-49% by weight of total solids, which 
on analysis gave 9-19% K^SO^, 78-35% Na^SO^, 

0- 50% CaSO^, 11-90% NaCl. 30 grms. of common 
salt was added to 2000 c.c. of the solution, and on 
evaporation the salt precipitated (total 54 grins.) 
contained 99-29% Na,SO^. By adding 14 grms. of 
common salt to the mother liquor, plus 1320 c.c. of 
stock solution, and evaporating, a second salt crop 
was obtained (total 98-50 grms.), containing 
99-34% Na,.SO^. A third salt crop gave In this way 
99-40% Na^SO., and a fourth crop showed on 
analysis 89-00% Na,SO„ 2 08% NaCl, 8-32% K^SO,. 
To the liquor from the fourth crop, 05 grms. of 
sodium nitrate was added, the Ihiuor was 
evaporated, and a fifth crop obtained (total 39-20 
grms.), containing 50'00% NaCl, 48*28% Na^SO^, 

1- 23% NaNO,. On cooling the mother liquor from 
this crop to" the ordinary temperature, potassium 
nitrate crystallised out, which contained 
92-90% KNO,, 0-50% NaCl, 0-39% Na,SO„ 0-15% 
NaNO,. Thus the first thn'e crops gav<‘ a market- 
able quality of salt-cake, the fourth crop and the 
final mother liquor w<:re returned to the evaporator, 
whilst the fifth crop contained the requisite sodium 
chloride.— S. S. A. 

Lime: Determination of available calcium oxide in 

the different classes of supplied to Hand 

reduction works. C. A. Melklejohn. J. Chem., 
Met., and Min. Soc. S. Africa, 1918, 19, 80—88. 

In the deterndnatlon of available calcium oxide 
in lime by extraction with sugar solution and subse- 
quent titration, the whole sample of unslaked, 
lump lime should be passed through a disc 
pulveriser and the sample for analysis then ground 
In an agate mortar. With slaked and air- 
separated limes the top layer (about 1 Inch) should 
be removed from the sample and rejected, the re- 
mainder Ixdng spread evenly on a sheet of pa]ier 
and sampled with a spatula to obtain the portion 
for fine grinding. Tlie lime and sugar solution 
should be agitated intermittently for 2—3 hours 
and allowed to settle overnlgid before titration, 
filtration being thus avoided. — W. B. F. 1*. 

Phosphorites and superphosphates from the point 
of view of the sulphur industry. L. Tirelli. Chem. 
News, 1919, 118, 73—70. 

In the extraction of sulphur from ores by partial 
combustion in sulphur-extraction furnaces, laige 
quantities of sulphur dioxide, representing about 
one-quarter of the sulphur obtained, are lost. The 
author discusses in detail the possibility of success 
of processes devised for utilising this sulphur 
dioxide in place of sulphuric acid, in the production 
of superphosphate from phosphorites. By digest- 
ing 5 grms. of finely crushed and sifted phosphorite 
for 12 hours in 10 c.c. of a saturated solution of 
SOj, (containing 300 c.c. SO.^ at 20° C.), evaiKirating 
the water in a closed vessel, and again mixing with 
10 c.c. of SO, solution and digesting for 32 hours, 
Tennessee phosphorite gave ()13 grm. of citrate- 
soluble phosphoric anhydride and Gafsa phosphorite 
0*14 grm. 50 grms. of Tennessee phosphorite crushed, 
etc,, as above, mixed with 60 c.c. of water, and 
subjected for 6 hours to the action of a cold moist 


current of 100% SO^ at a pressure of 1-5 atmo- 
spheres, gave 2-41% of citrate-soluble and 0-32% 
of water-soluble phosphoric anhydride. Two samples 
of porous Tennessee phosphorite, one of which was 
preliminarily treated with distilled water for 2 
hours, and the other with a saturated solution of 
sodium nitrate for 2 hours, were exposed for 8 hours 
to a cold moist current of 100% SOj, and gave re- 
spectively, 1-25% and 1-02% of phosphoric anhydride 
soluble in water and citnite. Phosphorite powder 
exposed in thin layers to the long-continued action 
of SO, of various strengths, gave no better results. 
Very “porous fragments of phosphorite, 1 — 5 cm. 
thick, treated for 10 days at 400° — 500° C. in a 
current of gas containing 20% SO^, 9% oxygen (by 
volume), and traces of moisture, and then left In a 
damp atmosphere for some days, became covered 
with a light grey powder, the interior remaining 
apparently unchanged. The i)owder was found to 
contain 0 2% moisture (at 00° — 70° C.), 8-9% P.,0^ 
soluble in water, and 7-5% insolubhi whilst 

the internal portion contained 0-1% r.,0, soluble 
in water, and .‘’.2-0% insoliibU* 1*0^. It is concluded 
that sulifiiur dioxide reacts only at the surface of 
particles of phosphorite, and that tin* process has 
no chance of success. — S. S. A. 


Bucher cyanide process for the fixation of 
nitrogen. 10. Posnjak and ll. B. Merwin. J. 
Wash. Acad. Sei., 1919, 9, 28—80. 

Examination of some samples of the crude technical 
products made by the Bucher process (this J., 
1917, 451) showed the presimee of weakly double 
refracting grains of about 0-03 mm. diameter. 
These had refractive indices o -1-527, /? = 1-532, and 
-y- 1*537, whereas sodium cyanide is essentially an 
isotropic substance. According to Bucher, sodium 
cyanide may b(‘ distilled from the mixture obtained 
by the BucIku’ process at 800° 0., but these grains 
<lo not distil at 975° C. It is therefore concluded 
that the nitrogen-liearing constituent of the samples 
of the ernde product examined consists principally 
of some subsliuioo other than sodium cyanide. 

— J. F. S. 

Chlorate and perchlorate in potassium nitrate [and, 

ammonium nitrate]: Determination of . A. 

Wogrlnz and J. Kuber. Chem.-Zeit., 1919, 43, 

2i[. 22 

Invkstio \TioN showed that the methods described 
by Wlnteler (this J., 1897, 358), Foerster {ibid., 
1898, ()94), Ilcndrixson (ibid., 1904, 951), and 
Tschornoha jt‘ff (ibid., 3905, 50)1) are accurate when 
npplit‘d to potassium nitrate. For ammonium 
nitrate, TscluTiiobajeff’s method gives results much 
too low and Wiiitelor’s method Is unsuitable. 
Poorster’s metho<l, however, gives good results. 

— W. P. S. 


Calcium ferrite and ahimmate : Mixed crystals of 

. B. D. Campbell. J. Ind. Eng. Chem., 1919, 

11, 110—120. (Compare this J., 1914, 904; 1915, 
1.39; 1916, nos.) 

Dicalciu.m ferrite, 2CaO,Fe,0,, and monooalcium 
ferrite, CaO.Fe^O,, are shown to be the only definite 
compounds formed by lime and ferric oxide. Pure 
tricalciiim aluniinate, 3CaO,Al„(),, has lieen obtained 
by crystallisation from a melt composed of a solu- 
tion of lime in the compound, 5Ca0,3Al,0,. When 
a solution with tbe empirical formula, 8 Cn 0 , 3 R 303 , 
In which the ratio Fe.,0, : A1,0, = 1 : 3, is slowly 
cooUhI, mixed crystals In which this ratio is 1 : 7 
first crystallise out until the ratio In the residue 
reaches the value 8:5; mixed crystals In the latter 
ratio then crystallise out until at about 1379° 0. the 
ratio in the residue reaches the value 1 : 1 , (See 
also J. Chem. Soc., Apr,, 1919.) — ^T. H. P. 
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Aluminium hydroxide; Disperse . /. V. Kohl- 

schUtter. Z. anorg. Chem,, 1919, 109 , 1—25. 

When crystals of ammonium alum or aluminium 
sulphate are brought Into contact with ammonia 
solution (1 to 10 N), they are rapidly and com- 
pletely chang(‘d into more or less perfect pseudo- 
morphs of aluminium hydroxide. The pseudo- 
crystals can be dried (at 40°— 110° C.) and even 
dehydrated, without losing the external form of the 
original crystals, although there Is considerable 
shrinkage. The physical characteristics of the 
pseudomorphs, such as density and degree of dehy- 
dration at diflferont temperatures, vary with the 
conditions of formation; thus strong ammonia 
solutions give denser and more iwrfect pseudo- 
morphs than dilute ammonia, and alum gives denser 
products than aluminium sulphate. The pseudo- 
morphs are tnie gels and after drying at 40°— 
110° C. are dissolved (peptised) by dilute acids 
forming colloidal solutions. The character of the 
sol obtained varies con.siderably with the method 
of preparation of the ps(‘udoiuorph. The differ- 
ences between the various products are ascribed to 
different degrees of disi)ersity in the gel. (Sec also 
J. rhem. Soc., Apr., 1919.)— E. 11. R 


Alkali aluminosilicates: Bdiaviovr of at liUjh 

temperatures. II. lAdtmeier. Z. anorg. Chem 
1919, lOS, C9-80. 

When the very pure vai i(*ty of orthoclase, adular, 
m.pt. 1145°±5° C. is kept for upwards of 500 hours 
at a temperature 10° below its melting point, It 
loses weight to the extent of 02%. The loss is 
attributed to volatilisation of alkali, but this cannot 
be confirmed by direct analysis owing to experi- 
mental limitations. The sodium alumlnosllicale, 
labrador, shows a similar behaviour at 1235° C. 
(See also J. Chem. Soc., Apr., 1919.)— B. H. R. 


Basic exchange in silicates. II. E. Ramann and 
A. Spengel. Z. anorg. Chem., 1019, lOd, 81—90. 

A STUDY of the action of siUt solutions containing 
two basic ions on ammonlum-permutite. When 
mixed potassium and calcium chloride solutions are 
used containing equivalent proportions of the two 
metallic ions, the ammonia is completely eliminated 
and the composition of the resulting perrautite is 
Independent of the total salt concentration in the 
solution used. In general, when mixed solutions 
are used, the ratio of the' bases in the final per- 
mutite is not the same as their ratio in the solution, 
the permutitA' generally coiibtining more of the bast^ 
in which the solution is i)oorer. When calcium is 
present in solution in excess, together with soilium, 
I>otas8ium, or ammonium, the proportion of calcium 
In the final perniutite is much smaller than in the 
solution. The same is triu‘ to a smaller extent 
of sodium in presence of potassium or ammonium. 
The alkali bases cannot be completely eliminated 
from permutites by prolonged treatment with 
calcium chloride. It is concluded that basic ex- 
change In the case of such silicates as permutlte 
Is an ionic reaction following the general mass 
action law, but In the case of calcium and to a less 
extent sodium salts, a disturbing factor, probably 
of a physical character, comes Into play.— B. H. R. 

f^ilica; Precipitated amorphous . P. Rraesco. 

Comptes rend., 1919, 168, 343—345. 

Precipitated silica was mixed with 5% of sodium 
silicate as a paste, cast into sticks, dried and 
calcined. Its coefficient of dilatation was measured 
and compared with that of fused silica, on which a 
direct determination was made, and which was then 
powdered and treated as above. The results Indi- 
cate that precipl0ited silica, dried and heated only 


to 600° 0., is In the amorphous fqym, but that If 
it is calcined at a temperature exceeding 1000° C., 
it is converted into crystalline crlstoballte.— W. G. 

Gcric oxide; Carhuration of . A. Damiens 

Ann. Chltn., 1918 [IX.], 10, 330—352. (See this 
J., 1918, 723 A.) 

I The formation of cerium carbide, CeC^, from the 
oxide in an electric furnace takes place in tliree 
stages ; 

20eO,-fC = Co 03 +CO, 
(^e,03+9C=2Cen +3CO, 

" -fC. 

Ihe carbide CeO,, is soluble in cerous oxide, and 
the Intermediate products obtained in the carbura 
tion, one of which has botm wrongly described bv 
Sterba as an oxycarbide, CqC^,2CcO.., are reallv 
solid solutions of this nature. The carbide, CeC , 
is stalde only between very narrow limits of tem'- 
perature and outside these limits dissociates giving 
the carbide CeC, and graphitic carbon.— W. G. 

Arsenic trichloride ; Manufacture of . R. C. 

Smith. J. Ind. Eng. Chem., 1919, 11, 109-110. 

The best method of making arsenic trichloride, on 
account of the simplicity of the process, the small 
amount of apparatus required, the short time 
necessary for the compkdion of tlie operation, and 
the high yields of almost pure product, consists in 
treating arsenious anhydride with sulphur mono- 
chloride : 2As 0 +(*)S,^Cl^:.-4AsCl3-f3SO,-f9S. The 
arsenious anhydride used should be as dry as 
possible'. With proi>er control of the temperature 
(about 100°— 125° C.) the reaction proceeds without 
difficulty. Rased on the amount of sulphur chloride 
treated, the yield obtained on a small manufactur- 
ing scale was 93% of arsenic trichloride, having an 
average purity of 99%. Details are given of the 
manufacture and subse(iuent distillation of the 
product.— T. H. P. 


Graphitic carbon. V. Kohlschtitter. Z. anorg 
Chem., 1919, 105, 35-08. 

A LKNOTHY discussion of tlic properties of grardiitc', 
its mode of formation and probable structure. On 
account of tlje very variable proi)ertles of graphite 
and of the insensible gradations which can be 
obt aim'd betwi'cn graphite and amorphous carbon, 
the author concludes that all kinds of “ black- 
carbon ” are na'rely physical varieties of one 
allotropic modification of diamond. Whether 
graphite or amorphous carbon Is formed in any 
reaction producing free carbon deijends upon the 
r<‘action conditions. 13ie favourable condition for 
graphiti' formation is that the reaction should be 
localis'd, as for exjimple in surface reactions such 
as the catalytic decomposition of acetylene or 
carbon monoxide, or in reactions where the carbon 
is formed in situ by the decomposition of a carbide, 
e.g., silicon carbide. Graphite is to be regarded as 
a si)ecial disperse form of carbon characterised by 
a dense lamellar structure. The author’s view is 
confirmed by the results of the X-ray examination 
of graphite and amorphous carbon, which show that 
they are structurally Identical. (See also J. Chem. 
Soc., Apr., 1919.)— E. H. R. 

Potash in cement mill (lust. Merz and Ross, f^ee 


Ultramicro.svopic r.ra)nination of very thin deposits 
of salts. Hamburger. /See X. 

Fertilisers from ammonia. Bosch. See XVI. 

Calcium phosphate and ammonium compounds from 
sevoage. Gonn^. See XlXn. 
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Patbnts. 

Hydrofluoric acid; Process and apparatus for the 

manufacture of . E. Ridonl, and Soc. Talco 

e Grafitl Val Chisone, Turin, Italy. Eng. Pat. 
116,425, 17.4.18. (Appl. 0525/18.) Int. Conv., 
19.4.17. 

A FUKNACE is divided into a nunilKu* of chambers, 
each of which contains a shallow muffle provided 
with a door in front and two openings on top. At 
the end nearest the door the bottom of the muffle 
Is raised to form an edge which limits the quantity 
of the charge to a thin layer. Calcium fluoride is 
fed into the furnace through the door, and sul- 
phuric acid through one of the oj>enings on top. The 
hydrofluoric acid passes through (he other oi>eniiig 
to* a horizontal pii>e connected to each of the muffles 
and an outlet pipe conveys the acid to a condenser. A 
fan Is also attached to the horizontal pipe whereby 
a strong suction can be created in the muffles when 
the reaction is complete, and by this means the 
residues are rapl<lly dried and assume a sandy 
character, facilitating their removal from the 
muffles. At the same time, the escape of acid 
vapours into the air is avoided when the mullh‘s 
are oiKUied. — L. A. O. 

Titanium compounds ; Production of . Titan 

Co. A./S., Christiania. Ihig. Pat. 11-5,020, 1.5.18. 
(Appl. 5024/18.) Int. Conv., 23.5.17. 

Fi^^ely powdcr(‘d titaniferous iron-ore, c.g,, 
iimenitc, is mixed with sufficient carbon (or other 
reducing agent) to reduce the iron and titanium 
oxides to metals, and the mixture is luxated in an 
eU'Ctrlc fui'iiaee in an atmosphere of nitrogen to 
about 1200*^- 1400® C. until reduction of the iron 
oxhle is complete and the titanium is converti'd into 
a titanium nitrogen compound. The material is 
tlien criLshed and lixiviated with dilute mineral 
acid to remove the iron. dried residue is 

lieatiHi with concentrated sulphuric acid in the pro- 
portion of 2 pts. of 1)0% ncid to 1 pt. of residue, 
yielding a ])roduct consisting of titanium .sulphate, 
ammonium sulphate, and traces of ferrous suli»hate. 
This is dissolv(‘d in 4 pts. of wah'r, filtered, and 
the titanium precipitated as hydroxide by boiling 
the solution. Ammonium sulphate may be re- 
covered from the solution by crystallisation, and 
the residual acid may be utilised for lixiviating the 
product from the furnaci*. A. O. 

fiulphuryl chloride; Manufuctui c of — . W. J. 
Pope, Cambridge. Eng. Pat. 122, .510, 13.2.18. 

(Appl. 2011/18.) 

A MixTUUE of dried chlorine and sulphur dioxide 
gases in approximately e(iui molecular i)roportion8 
is brought in contact with charcoal, whereby the 
two gases combine with formation of siilpnuryl 
chloride. The reaction proce<Hls more rapidly at or 
below the ordinary temperature than at higher 
temperatures, and as a large quantity of heat Is 
evolved during the reaction, the vessel containing 
the charcoal is preferably cooled by cold water or 
Ice.— L. A. C. 

Nitrides; Production of . A. R. Lindblad, 

Stockholm. Eng. Pat. 122,523, 20.2.18. (Appl. 
3057/18.) 

Nitrides, e.g., silicon nitride, are prepared by 
heating the materials, e.g., a mixture of crushed 
quartz and carbon, in an electric furnace the elec- 
trodes of which enter the charge in places where it 
forms a free spreading or sliding surface,” 
nitrogen or nitrogenous gases being simultaneously 
introduced into the furnace chamber and led 
Um>ugh the charge. The product is removed from 
the furnace in an unmelt^ condition, either cou- 
thmousiy or at intervals. Two suitable types of 


furnace are described. The first Is of the ordinary 
shaft-furnace type, open at the top, one electrmlc 
hanging down into the shaft, and the other con- 
sisting of the furnace lining. The raw material is 
fed into the top of the furnace and is removed 
from the bottom through a water-cooled opening. 
Nitrogen Is blown In through a pipe at the lower 
end of the furnac*e and reaction gases pass out at 
the (op. The seexmd furnace is of the closed tyi»e, 
the chamlKu* being of such a shape that one or more 
frcH^ spaces exist between the charge and the walls. 
The electrodes pass through holes in the wall of 
the furnac*e and through the free spaces before 
entering the charge. Tlie nitrogen may be led In 
at the bottom of the furnace or through the spaces 
surrounding the electrodes Into tin' fre^e spaces. 
The material is fed into the toi> of the furnace and 
removed at the i)ottoin,— L. A. O. 

Carbon inonoxide; J*roccss for remoring and 

manufacture of a material therefor. South 
Metropolitan Gas Co., and .T. M. Somerville, 
London. Eng. Pat. 122,781, 29.0.18. (Appl. 
10,707/18.) 

Cakhox monoxide is removed from gases by passing 
the gases over caustic alkali containing ferric oxide, 
to th(^ (‘\t4‘nt of not more than 50% of the mixture, 
at about 400® C., i.e. above the temi)erature at 
which alkali formate is produced. The material 
is prepared by adding an equal weight of precipi- 
tated anhydrous ferric oxide to a hot saturated 
.solution of commercial caustic soda. The pasty 
mass Ls stirred until it is of (he consistency of 
hard putty aft(‘r which it is heated to 130® — 150° C. 
until Joss of water ceases, and then to 320° — 350° C. 
for about thn'e hours. The product is then broken 
up to a suitable .size. — L. A. C. 

Alumina; Production of . R. II. McKee, Ridge- 

field Park. N..r. U.S. Pat. 1,200,209, 7.1.19. 
Appl., 9.0.17. 

Alumina is pn^pared from acid-soluble aluminous 
materials containing iron by dissolving lh<‘ material 
in an a<Md, fractionally removing iron by electro- 
lysis, and tlnm eh'ctrically precipitating alumliiliim 
liydroxi^le. The acid solvent is regenerated thereby- 
and is u.sed for dissolving fresh material. — L. A. C. 

U ydrogen ; Treatment of spathic iron ore for 

in the manufacture of . The British Oxygen 

Co., Ltd., London, S. W. Bray, Manchester, and 
I. H. Balfour, Buckhurst Hill, Essex. Eng. Pat. 
122,474, 23.1.18. (Appl. 1337/18.) 

Si’ATiiic Iron-ore for use in the production of hydro- 
gen by alternate reduction and then oxidation by 
the a<*tiou of steam is first treated by allowing 
the ore, broken Into pieces of suitable size for use, 
to stand for about \ lir. in a vessel containing 
sufficient eommereial hydrochloric acid or other 
mineral acid to cover the material completely. The 
ore is then removed, wa^shed, and allowe<i to drain. 
Ore so tn‘Ht(Ml is rendered more porous, and 
remains active for a longer time, and the yield and 
purity of tile hydrogen are much improwd^ ^ 

Aluminium carbide; Art of producing . Stan- 

dard Oil Co.. AssigniH^H of M. Barnett and L. 
Burgess, New York. Eng. Pat. 112,929, 26.11.17. 
(Appl. 17,413/17.) Int. Conv., 2C.1.17. 

See r.S. Pat. 1,222,593 of 1917; this J., 1917, 646. 

Carbon dioxide; Absorption of from gaseoue 

mixtures, J. C. H. Kramers, Nijmegen, Nether- 
lands. U.S. Pat. 1,290,244, 7.1.19. Appl., 12.^16. 

See Pr. Pat. 480,774 of 1910; thla 1., 1917, 130. 
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Reactions in gases in closed systems; Process fo¥ 

the production of . J. L. La Cour, Assignor 

to Norsk Hydro-EIektrlsk Kvaelstofaktieselskab, 
Christiania. U.S. Pat. 1,290,584, 7.1.19. Appl., 
17.11.15. 

See Fr. Pat. 480,205 of 1915; this J., 1917, 215. 


Vessels for acids. Eng. Pat. 122,001. See I. 


Decolorising carton [from AcZp]. U.S. Pat. 
1,290,002. See He. 


Alkali-hearing rocks. Ger. Pat. 308,000. See IX. 


Vni.-GLASS ; CERAMICS. 

Plastic clay; Determination of air in . II. 

Spurrier. J. Amer. Ceram. Soc., 1018, 1, 710 — 713. 

As kerosene does not disintegrate clay nor dis- 
solve air, the air in a clay paste may be deter- 
mined by placing a weighed or measured siKK*imen 
in a flask filled with kerosene and connected 
with a gas-measuring tube which is also fllled 
with kerosene. The kerosene in the flask Is 
then displaced by boiling water which disintegrates 
the clay, any air thus lilx'rated being collected 
In the measuring tutK?. The flask is heated by 
immersion in a wwiUt bath and tln^ collecting bottle 
for the liquid displaced from the measuring tube 
is connected with a vacuum pump so as to expand 
and facilitate the collection of the air. After about 
15 mins., the pump is disconnected, and the volume 
of air is measured. A sample of fro-air filter- 
pressed clay was found to contain 9 01% by vol. of 
air; the same clay after passing through a pug-mill 
contained 0*88%. Another sample after passing five 
times through a pug-mill contained 13-8% of air. 
This method lends itself to determining the proper 
getting of the blades in the pug-mill as well as the 
soundness of the pugged material. A pug-mill is 
not an efficient apparatus for making a plastic 
paste and over-pugging may spoil a clay by the 
introduction of excess of air. When a piece of 
clay paste is placed in Iwiling waiter, the manner 
in which it slakes ” indicates the manner of Its 
formation. An extruded sample broke down in 
longitudinal lines, a thrown sample along spiral 
lines, and a section cut from a filter-press cake did 
not disintegrate at all. The disintegration is attri- 
buted to the disruptive effect of air vesicles expand- 
ing under the increased temi>crature.— A. U. S. 

Sagger clay and mixtures. G. H. Brown. J. 

Amer. Ceram. Soc., 1918, 1, 71(> — 729. 

Failures of saggers may be caused by too rapid 
heating, especially if they are not dry ; by too rapid 
cooling, this being the commonest cause of leakage ; 
or by the use of vitriliablc wad-clay which necessi- 
tates the naggers being struck to separate them 
when emptying the kiln. A sagger material when 
burned should rapidly reach an equilibrium of 
porosity and shrinkage. The mechanical 8ti;ength 
of the saggers in use depends on the amount of 
vitrification which occurs, the grading and propor- 
tion of the grog, and the presence or absence of 
hair cracks, due to too coarse grog, faulty grains, 
or a bond clay with excessive shrinkage. Resist- 
ance to deformation is obtained by avoiding an 
excess of fluxes. Resistance to temperature 
changes, especially In cooling. Is Increased by 
avoiding tUfe use of clays containing free quartz 
(sand). The material should be free from Iron 
and all materials likely to cause “ popping or 


spitting. '' Saggers should be made of clay which 
remains porous at all temperatures attained In 
use and the employment of a second quality kaolin 
or the addition of 10% or more of kaolin to a 
sagger clay is recommended. A wet pan is stated 
to be better than a soaking pit even when the 
clay from the latter is subsequently pugged— and 
Iiermits a larger proportion of grog to be intro- 
duced and the plasticity of the clay to be developed 
to the fullest extent.— A. B. S. 

Porcelain; Oertain characteristics of . A. V. 

Bleiningcr. J. Amer. Ceram. Soc., 1918, 1, 097— 
702. 

Porcelains differ widely in some of their physical 
properties on account of the various stages of 
development represented by different samples. In 
porcelains fired at cone iO the amount of undis- 
solved quartz is large and that of silllmanite is 
small, and such products, when heated, arc sub- 
ject to the change in volume coincident with the 
conversion of quartz to cristobalite. In electrical 
insulators the i)roportion of free quartz permissible 
should probably be quile low and the use of a 
high clay content is therefore <lesirable. By re- 
placing quartz by clay Or synthetic sillimaiille, 
porcelain of excidlent stability to sudden changes 
of temperature has been obtained. This w^as par- 
ticularly the case with a slllimanite prepared by 
grinding kaolin 258 parts, anhydrous alumina 102, 
and boric acid 7’2 parts, and heating tlie mixture 
to cone 20. Porcelains containing 40% of silli- 
manite calcine or other minerals such as fused 
alumina, zirconia, etc., which are not subject to 
molecular transformation, 40% of clay, and 20% 
of flux when burned at cone lt> showed high resist- 
ance to sudden heating and cooling and high 
mechanical strength. The addition of silllmanite 
or analogous minerals increases the firing range 
of felspathic porcelains. Bexlies containing zir- 
conia seem to be specially desirable where high 
mechanical strength is necessary. The electric con- 
ductivity of porcelains and other vitrified bodh's 
increases rapidly with the temperature. If R is 
the electrical resistance of the material in olims, 
t the temperature in 0° 0., and a and b are. con- 
stants, log,„R = a-ht. The chief factor in in- 
creasing the conductivity is felspar and by the 
elimination of this material from the ware the 
latter could bo obtained with a resistance of 
1 megohm ix'r cm. cube at 800° C. (fused quartz 
has the same resistance at 880° C.). With a high 
felspar content the polarisation phenomena become 
more promiiKUit, showing that felspar acts ns an 
electrolyte. Felspar and quartz should not Ik‘ pre- 
sent in porcelains required for use witli high elec- 
trical tensions.— A. B. S. 

Enamels for cast iron. H. F. Staley. J. Amer. 

Ceram. Soc., 1918, 1, 702—709. 

Boric oxide and lead oxide are the only fluxing 
oxides permissible in large proportions in tin 
enamels. Boric oxide Is always used, hut the 
amount of lead oxide may vary from 0 to 25% on 
the melted hatch. Leadless enamels must be rich 
in boric oxide, soda, and cryolite. With less than 
10% of lead oxide the boric oxide is usually over 
8%; in America' low-lead enamels are usually rich 
in zinc oxide. In enamels containing 1C— 25% of 
lead oxide, the boric oxide may be as low as 6%, 
though preferably 7—8%, so as to give greater 
strength and elasticity. The remaining fluxing 
oxides do not exceed 10%. The tin oxide (opaclfler) 
varies from 8 to 18% of the melted batch. Antimony 
enamels may contain sodium metantlmonate as tl^ 
opadfytng agent. German leadless enamels of this 
type are generally rich In boric oxide, whereas. 
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American products are jcenerally high In zinc 
oxide. In enamels with only 3—6% of lead oxide, 
the boric oxide and zinc oxide are somewhat lower 
than In the leadless enamels- and the amount of each 
of the other fluxes is kept low. In enamels with 
5 — 12% of lead oxide the boric oxide Is lower than 
in the preceding tyi>e but is higher than in the corre- 
sponding tin enamels and the percentage of other 
fluxes is kept low. In some cases calcium car- 
bonate is replaced by fluorspar In order to maintain 
the projter lime content and to produce a good 
colour. Antimony oxide may be used as the opaci- 
fler in association with much sodium nitrate but 
a corresponding low proportion of other sodium 
compounds and a considerable amount of cryolite. 
The characteristics of such enaiinds correspond 
closely with those containing so<lium metanti- 
monatc: possibly this compound is fornuHl in situ. 

—A. 11. S. 

Pa tents. 

[Glass'] furnaces. T. B. Kitson, Ijoeds. Eng. Pat. 
122,072, 27.12.17 (Appl. lli,ll()/17.) 

In a reverberatory furnace for nse in glass mann- 
factur(‘, the air is prelieatcd by passing it lirst 
through a flue Ixuieath the hot lorn of the furnace, 
then throngh vertical flues at the end of the fur- 
nace, and Anally tlirough an iinobstrncted 
chamber or flue b('tween th<‘ furnac(‘ crown 
find an upper flue, through which the w'asle gases 
from the furnace pass. Tlie air and w'asti* gases 
both flow in the same direction. The exhaust ports 
or outlets of the furnace also siu’ve ns troughs 
or spouts for feeding glassw\are machines, the 
glass in them being kept Iiot by the w^aste gas(‘s 
impinging on it with a blow^-plpe action.— A. B. S. 

Fireclays: Art of purifytny . II. I;. Koliler, 

Ht. Louis, Mo. U.S. Pat. 1,200,211, 7.1.10. Appl., 
31.7.18. I 

A FALLING charge of the dried crushed lirecloy is 
subjected to transverse currents of air; the heavy 
particles of sand and felspar are deposited, wflillst 
the relatively light particles of clay are carried 
along by the air and circulated around one or more 
magnetised deflecting plates to separate magnetic 
impurities, after which the “ pure silicate of 
aluminium’^ is recov(‘re<l. — A. B. 8. 

Enamelling furnace. A. J. Boland, 8t. Louis, Mo. 
U.S. Pat. 1,200,000, 7.1.10. Appl., 14.5.17. 

In a mulBe enamelling furnace the vertical side flu(*s 
are arranged in pairs with a longitudinal connecting 
flue along the top and an escape conduit extend- 
ing through the furnace wall. The flues in each 
pair are provided with a left- and right-hand 
burner respectively below the level of the muffle 
floor; these burners direct the heating gases partly 
horizontally beneath and around the muffle and 
partly vertically along its sides. — A. B. S. 

Enamelled ware; Method of marking [decorating] 

. W. J. Kohler, Sheboygan, Wis., Assignor 

to Kohler Co., Kohler, Wls. U.S. Pat. 1,200,580, 
7.1.19. Appl., 0.1.16. 

The article to be marked Is provide<i with a ground 
coat of binding material; it is then heated to a 
white heat, a coat of powdered enamel Is applied, 
the article Is again heated so as to fuse the first 
coat of enamel, and whilst it is hot a second coat- 
ing of enamel is applied. Lines of marking 
enamel of a different colour are then applied and 
the article is re-heated so as to fuse the second 
costing of enamel and form a smooth sur;fece. 


Refractory product. L. P. Kraus, jun., New York. 
U.S. Pat. 1,289,049, 24.12.18. Appl., 13.2.16. 
Renewed 29.3.17. 

A SHAPED kiln-burned refractory product Is formed 
from compressed or moulded rofrnclory material 
having cllnkered grains of a spongy character and 
rough irregular outline, combined with a bond. 

-D. F. T. 

Ahtasive articles: Methods of making . The 

Carhorundum ('o., Ltd., Manchi'ster. From H. 
Urtcl, La Salle. N.Y., U.8.A. Eiig. Pat. 122,633, 
2.3.18. (Appl. 3707/18.) 

See U.S. l*at. 1,243,783 of 1017; 1hi.s J., 1017, 1275. 
Kilns. Eng. Pal. 122,742. See I. 

Kdn. U.S. Pat. 1,200,848. See I. 


IX.-BU1LDING MATERIALS. 

Portland cemrni: ;<olubility of — — and its rela^ 
lion to thrones of hydt ation. J. O. Witt and F. D. 

Pliilii)f)ine .1. v8ci,, 1018, 13, 147 — 101. 

When Portland ccmi'iil, i.s shaken with wnler free 
from (*arhon dioxide in a closed vessel, large 
amonnis of linu‘ and relatively small amounts of 
most of the otluT oxides are dissolved When the 
weight of wuiler is 8000 limes (liat of the cement 
00% of the Ilm(‘ go(‘S into solution in 24 hours. 
Hence, under favourable eondillon.s all the impor- 
tant compounds iu cement may be rapidly hydrated 
wdth formation of calcium hydroxide. The con- 
stituents and <*onc('nt ration of the solution depend 
on tlie method and duration of agitation, the size 
of the cmueiil particles, and the proiiortioiis of 
eenuuit and water, (‘sjK^cially the last. There 
ai)])eur.s to he no relation iK'tweon the percentage 
of lime dissolv<‘d and the amount of the other 
const it iients pn‘sent. It has not Ix'en found i)OS- 
slble to obtain a saturated solution of calcium 
hydroxide by shaking cement with wa ti'r. The addi- 
tion of a largm- luoportion of whaler in gauging 
facilitates hydration and should IhiTid’ore increase 
the stri'iigth of the oement, hut this is more than 
counterbalanced by the k'akage of w'ater from the 
mixture with consequent loss of lime and cohesion. 
Hence, the net elTeet of an excess of water Is to 
reduc(‘ the strength of tbe mixture. This Is con- 
firmed by tlie fact that if a mixture containing an 
excess of wmter Is evaporated until only the normal 
amount of waiter is present, the strength is lu- 
creascai. — A. B. 8. 

Valcium aluminates: Ilydraulic properties of the 

. P. H. Bates. .T. Amer. Ceram. Soc., 1918, 

1, 079—696. 

All the aluminates of the lime-alumina-silicn 
system posses.s hydraulic properties except 
3CaO,ALO,. The last-named dt'composes at about 
1535® C. Into OaO and a liquid. If the product is 
reground and rehurnod at 13.50® C. for several 
hours the ulumiiiate may Ik- obtained free from 
any lime. Pure tricalcium aluminate when ground 
and mixed with water agglomerates Into masses 
only the ext(‘rlors of which are hydrated. 
the paste show an initial set In about, three hours 
and a final set In 48—72 hours, but the interi^ 
of the pats is quite soft and if the pats are left 
in a moist atmosphere they become soft tbrough- 
ont in a week. When placed in water they dis- 
integrate completely, forming a colloidal gelatinous 
material which soon crystallises. •‘If tricalciton 
aluminate is mixed with less than 10% of Hjne 
and then with water, a smooth plastic paste, ww<* 
hardens like Portland cement* is proau^. 
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50a0,8Al,0, when ground reacts so readily with 
water that It Is difficult to handle except In the 
presence of a large excess of water (which gives 
products of low strength) or of 3% of gypsum, 
which retards the action. The products of the 
action are hydrated tricalcium aliimlnate and 
gelatinous hydrated alumina. CaOjAl^jO, and 
3CttO,5Al O3 both set slowly and harden rapidly 
and attain high strengths. Eight mixtures, con- 
sisting chiefly of lime and alumina, with vary- 
ing quantities of siiica and ferric oxide, were 
burned at temperatures ranging from 13f)0°C. to 
1500® 0. Those which approached most closely to 
3Ca0,5Al30, required the iongest time to set. Those 
corresponding to CaOjAl^Oj had a quick initial set 
but a normal flnal set. The results with the other 
mixtures show that the setting time dei)end8 on 
the lime-alumina content. The constituents other 
than the aluminates (2Ca0,Al203,S10j; 2Ca0,Si02) 
did not appear to affect materially any of the 
properties, but acted merely as non-hydraulic 
diluents. The addition of 3% of i)la8ier of Tarls 
accelerated the setting. All the mixtures (except 
two) gave high tensile strength tests when mixed 
with sand and stored in a damp place for a year, 
and several of them had, after 24 hours, a greater 
strength than Portland cement after 28 days. One 
mixture (Al^Og 741, OaO 23-8, SiO, 0*7, Ee^O, 04, 
MgO 0*8, loss on ignition 04%) gave a 1 : 3 mortar 
which develoi>ed a teiiHile strength of 770 lb. per 
sq. in, in 90 days and 900 lb. in 20 weeks, and 
a crushing strength of StIlO lb. at 7 days and 
10,090 lb. at 28 days. Somewhat low(‘r strength 
tests were obtained when plnsti‘r of Paris was 
added. Storage under water greatly increased the 
strength of the material, but storage in a damp 
place tended to reduce it. The commercial possi- 
bilities of calcium aluminate cements are not 
promising as the alumina would he too costly. 

— A. R. S. 

Potash in cmcnt-mill Oust; Nature of the recom- 
bined . A. R. Merz and W. H. Ross. J. Ind. 

Eng. Chem., 1919, 11, 39-45. 

The water-soluble j)oLash in cement dust consists 
chiefly of potassium salts volatilised in the burn- 
ing of the cement; smaller quantities are derived 
from silicates carried over mechanically in the 
dust, and from the coal ash. The water-insoluhle 
but acid-soluble potash present in the dust is due 
to re-combination of a ix>rtiou of the volatilised 
potassium salts with the coal asli, to recombina- 
tion, under certain conditions, with the silicious 
material occurring in the raw mix, and to partial 
decomposition of (lie silicates of the raw mix and 
of the coal ash carried over mecliauically. The 
acid-insoluble portion of the potash consists of 
undecomposed silica les and coiil ash, and of sub- 
stances formed by rc-combinatlon of the volatilised 
potassium salts with the coal ash when the amount 
volatilised Is small. This re-combined potash is 
of the nature of potash slag or impure glass; it 
Is probable that the extent of the re-comhinatlon 
would be reduced If the burning of the cement 
were carried out under oxidising rather than re- 
ducing conditions, and also by any process which 
would introduce lime or sodium chloride Into the 
dust at the hottest part of the kiln.— W, P. S. 


was not definitely proved until 1917. It may be 
produced by adding aluminium sulphate solution to 
lime water or by mixing lime water and precipitated 
alumina with a solutidn of any sulphate. It is 
also formed when water containing sulphates comes 
in contact with cement, and the crystallisation 
pressure of the highly hydrated crystals causes the 
concrete to crack as soon as the i)ores cannot con- 
tain any further quantity of crystals. The crystals 
are only stable in the presence of lime water; in 
water they dissociate Into calcium sulphate, calcium 
hydroxide, and alumina; the two former are dis- 
solved more or less completely and the alumina 
forms a white flocculent mass. The crystals are 
still more rapidly dissociated in solutions of salts 
or acids and in sea water. The relative harmfulness 
of a water or solution towards cement or concrete 
may be judged by comparing the crystals produced 
when lime and alumina are allowed to interact in 
its presence. Comparative results are obtained in 
a few days. No crystals of the double salt were 
produced in a long series of such tests using either 
natural or artificial sea water, nor could they be 
found in test mortars which had been immersed 
for a prolonged period in sea water. Consequently 
the destructive action of sea water on concrete 
must be referred to other causes and not to the 
sulphates present. The destruction of concrete by 
surface water, moorland (iK'uty) water, sewage, or 
sulphate solutions may be attributed to the forma- 
tion of the double salt. The author has found 
crystals of calcium aluminium sulphate in many 
8am[)les of concrete and mortar taken from struc- 
tures exposed to the action of suli)l)ate solutions. 
The crystals may be readily recognised by micro- 
scopical examination, using a magnification of 
50—100 diameters; the examination should not be 
made on completely <lisintegrat(‘d material, because 
after disintegration of the concrete the calcium 
aluminium sulphate is rapidly decomposed. The 
presence of a white aluminous mass is an indica- 
tion that disintegration has iK'en caused by the 
double «ilt. A very dilute sulphate solution or a 
wat(‘r willi a low SO.,-content will, in time, destroy 
a structure exi)osed to it, if sufficient lime is present 
in the cement or mortar to prevent dissociation of 
the double salt. Preventive measures are of two 
kinds, viz., the use of concrete of such a natun* 
that the harmful fluids cannot penetrate it, and 
the use of resistant materials in the cement. The 
concrete may be made waterproof by coating it 
with bitumen, asphalt, or tar, but such treatment 
is usually too costly. The concrete may be rendered 
resistant by using cement containing iron oxide 
in place of alumina, or l)y u.se of blast-furnace slag- 
cements low in lime; the latter is at present one of 
the most certain preventives. Alternatively silicious 
material may be added, such as puzzuolana, trass, 
brick dust, granulated slag, santorln earth, etc., 
which will combine readily with the lime set free 
by the action of water on the cement. Such 
materials reduce the porosity of the cement, but 
their chief action is In converting the lime into a 
compound which cannot take part in the formation 
of the double sulphate. The reaction between the 
lime in the cement and the silica ii^ the added 
material Is, however, very slow, and such materials 
do not invariably prevent the formation 6t the 
double salt.— A. B. S. 


flJcitim aluminium sulphate as a 

Crete. H. Nltzsche. Z. angew Chem., 1919, 8J, 

21—24. 

lALOrtu aluminium sulphate was tot 
y Candlot, ami was shown by MlchaSUs In Ww 
j have the formula 

! produced In a co|^ solution and 12H,0 If pfodncM 
a a hot one. Its existence In mortar and concrete 


Mixed orystaU of oalcUim ferrite and aluminate, 
Campbell. See VII. 

Patents. 


Artificial stone, A. Afford, Romford. Bug. P&t. 
122,546, IB.3.18. (Appl. 4762/18.) 


An artificial stone composed of broken free 
stone,** Bgtb stone bt Weidon stone, and Portland 
cement mixed a wet condition and 
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moulded Into blocks, slabs, or other forms. The 
product is stronger than natural Bath or Weldon 
stone.— A. B. S. 

Mineral islag] xcool; Manufacture of . G. A. 

Herdman, Redcar. Eng. Pat. 122,779, 21.6.18. 

(Appl. 10,283/18.) 

IIamp-pboop mineral wool or slag wool Is made by 
projecting molten slag from a cupola Into a rec*eiv- 
Ing chamber by means of a steam blast Into which 
a dust-settling and damp-proohng liquid (oil) is 
introduced, whereby the resulting fine filaments of 
slag become impregnated with the fluid. If air or 
other gas Is substituted for steam in the blast the 
oil should be used in a hot state. The receiving 
chambt'r has a number of air vents at the top, one 
of which Is placed directly above the entry tube and 
another at a point diagonally opposite the first. 


Alkali-hearing rocks; Treatment of [/or pro- 

duction of cement with volatilisation of the 
alkali]. F. Krupp A.-G. Grusonwerk, Magde- 
burg-Buckau. Ger. Pat. 308,000, 24.0.14. Addl-. 
tion to 304,080 (this J., 1918, 374 a). 

The alkaline-earth (calcium) splits specified in the 
chief patent may be replaced by salts of other bastes 
suitable for use in the production of Portland 
cement, for example Iron or aluminium salts or the 
like. If Iron salts, e.g., ferrous sulphate, are used, 
the addition of ferric oxide may not be needed. 


X.-METALS; METALLURGY. INCLUDING 
ELECTRO-METALLURGY. 

Iron in iron ores; Determination of by per- 

manganate. R. Schwarz and B. llolfes. Chem.- 
Zeit., 1919, 43, 51. 

The titration of ferrous chloride by permanganate 
In presence of hydrochloric acid and manganous 
sulphate always gives rather too high results owing 
to the oxidation of a little of the hydrochloric acid, 
In spite of the presence of the manganous salt. The 
addition of colloidal silicic acid eiillrely prevents 
the oxidation of the li^drochlorlc acid In the pre- 
senoii of manganous sulphate. The silicic acid is 
added in the form of a solution of sodium silicate, 
containing about OT grm. of SiO., per 1 c.c. After 
the addition, it is Important that the silicic acid 
remain in colloidal solution, unflocculated ; the ti- 
tration should therefore be made without delay. 
The iron ore, 4—5 grms., is dissolved in boiling 
concentrated hydrochloric acid, 10—12 c.c. per 
1 grm. of ore, the solution is made up to 500 c.c. 
and 50 c.c. taken for the titration. It is reduced 
with stannous chloride, the excess of which is re- 
moved by mercuric chloride; 10 c.c. of manganese 
sulphate and phosphoric acid mixture Is added and 
about 5 c.c. of “water-glass’' solution of sp. gr. 
P17. The solution is (hen titrated with permangan- 
ate standardised in the ordinary way. — J. F. B. 

Steels; Influence of different factors on the critical 

velocity of quenching {hardening] of carbon . 

Portevin, Comptes rend., 1919, 168 , 346 — 348. 
(See also this J., 1917, 720.) 

Considering the time of quenching as a function of 
the diameter of homothetic cylinders (having a 
length equal to three times the diameter), and the 
hardness as a function of the time of quenching or 
the diameter It is shown that for a carbon steel, 
containing 0 1-07%, Mn 0*08%, the ratio of the time 
of cooling (from 700® to 20^ U.) to the diameter 
l6 flten graphically ^ 


corresponding to cylinders above 14 mm. and the 
other to cylinders below 13 mm. in diameter. The 
hardness of the quenched steel also undergoes a 
sudden change of about 200 Brlnell units between 
these two diameters. Analogous results are 
obtained with other steels at different diameters 
according to the character of the steel. IMiese two 
phenomena are the consequence of the sudden lower- 
ing of the transformation temperature and of the 
change in the microstructure from troostltlc to 
martensitic. The critical velocity of quenching, or 
more exactly the region of velocities of cooling in 
which this sudden change of phenomena occurs, 
ai)peara to be the most characteristic property in 
the hardening of steels. The critical velocity la 
notably influenced by the manganese content of the 
steel, decreasing wilh it. The luiiilmum tempera- 
ture of quenching for effective hardening Is a func- 
tion of the velocity of cooling, and is lower as the 
velocity is higher. A comparison of Chevenard’s 
results (see this J., 1917, 881) using a steel wire, 
0*32 mm. diameter, with those for a cylinder 20 mm. 
in diameter made of steel of almost identical carbon 
and manganese content, lends support to the view 
that pressure plays an important part In the forma- 
tion of troostite. - W. G. 


Iron alloys; Dependence of the magnetic proper- 
ties, specific resistance, and density of on 

their thermal treat?ncnt. E. Gumlich. Z. Elektro- 
chem., 1918, 24, 372—377. (See this J., 1918, 
374 A.) 

For pure electrolytic iron the following values were 
obtained: Sp. gr., 7-876; specific resistance per 
sq. mm. 0-0994; tcmiH^rature coefllclent of the resist- 
ance between 20° O. and 100° C., 0*57%; saturation 
vahn*, 4 IT, 1 00 -21020, uhcre J is the intensity of 
magnetisation. These values were very little 
changed by annealing and stand in contrast to the 
magnetic properties. The iini)rovement in the mag- 
netic proi>ertles brought about by annealing is not 
due, as generally iRdieved, to a molecular change, 
but to the removal of adsorbed gases. In the iron- 
carbon alloys the transition points found corre- 
spond with those given by the equilibrium dia- 
gram. The carbon content has a marked effect on the 
coercive forc(% especially in low-carbon alloys; the 
effect is much gri*ater in the case of quenched alloys 
than in thoa<} of pearlltic structure. The presence of 
silicon diminishes the magnetic proiHjrtles ; this 
substance behav(*s like a non-magnetic impurity 
wdiich diminishes the magnetic properties of the 
iron. The presence of aluminium affects the iron 
in much the same way as silicon; the si)eciflc re- 
sistance increases nearly proportionally to the 
aluminium content,. The second transition point 
is lowered 100° C. by 10% Al. The manganest* 
alloys show similarilies to the carbon alloys. The 
coercive force of the slowly cooled alloys is extra- 
ordinari!*' high, and with 10% Mn has a value of 
(*»0 gauss, whereas the retentlvoness disappears with 
14—16% Mn.— J. F. S. 


Phosphorus; Determination of in vanadium 

steels, fcrrovanadiinn , non-vanadium steels, and 
pig-iron. C. M. Johnson. J. Iiul. Eng. Chem., 
1919, 11, 113—110. 

The methof^ described lx* low require the following 
solutions. Nitric acid for titrating: 35*4 c.c. of 
nitric acid (sp. gr. 1-42) diluted to 4000 c.c. with dla- 
tlllcd water. Sodium hydroxide solution : A stod£ 
solution is prepared by stirring 150 grms. of pure 
sodium hydroxide and 1 grm. of barium hydroxide 
with 1000 c.c. water, decanting or filtering the «olu^ 
lion after 24 hours, and diluting with an eaufil 
volume of wn ter; the solution for titrating la 
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prepared by diluting 60C c.c. of the stock solution to 
8000 c.c. with water. Ferrous sulphate solution: 
55 grins, of steel (low in phosphorus and sulphur) is 
dissolved in 720 c.c. of sulphuric acid (1 : 3), a little 
water being added occasionally to prevent salting 
out and the liquid healed gently but not boiled, Al- 
tered, cooled, and diluted to 1000 c.c. Potassium 
I)eruiaiiganato solution : 50 grms. in 1000 c.c. of 
water. Nitrate wash : S grms. of potassium nitrate 
in 8000 c.c. of water. Acid wash : 102-4 c.c. of nitric 
acid (sp. gr. 1-42) diluted to 8000 c.c. with water. 
Faintly ammonlacal ammonium molybdate solu- 
tion : Into each of four beakers are weighed 
50 grms. of ammonium molylKiute and 50 grms. of 
ammonium nitrate, to which 40 c.c. of ammonia 
solution (sp. gr. 0-05) is added; each solution is 
diluted to 700 c.c. with whaler, then heated for about 
30 minutes with occasional stirring until all the 
^ salts are in solution. The contents of the four 
* beakers ai*e united in a large bottle, diluted to 
4000 c.c. with water, left overnight, and the in 
soluble matter removed by filtration through double 
15 cm. Alter-papers but not washed. The clear 
solution thus obtained should remain clear in- 
deAnltely. 

I. Steel containing vanadium up to 2-0%. 
1G3 grm. of the sample is dissolved in 45 c.c. of 
nitric acid (sp. gr. 1-13) over a low Aame; when the 
solution is clear and brown fumes have been ex- 
pelled, 3 c.c. of i)crniangannt<i solution is added and 
the liquid boiled for 3 minutes, 3 c.c. of the ferrous 
sulphate solution being tlieii added to dissolve the 
precipitate caused by exc(‘ss of permanganate and 
Ihe solution boiled until brown fumes disappear; 
large excess of ferrous sulidiate is to be avoided. 
After addition of 40-50 c.c. of concentrated nitric 
acid (sp. gr. 1-42) the liquid is brouglit to the boil, 
the cover and sides of the beaker being then rinsed 
with the least possible quantity of water and 50 c.c. 
of the ammonium molybdate solution added. The 
whole is stirred vigorously for a minute or two 
and left overnight, after which it is decanted 
through a 7 cm. Alter-pai>er with a little paper pulp 
in the apex, the main precipitate being left in the 
beaker. Iron is removed by washing 15 times with 
the nitric acid wash and the main precipitate then 
Introduced into the filter as far as possible with 
the aid of the nitric acid wmsh: about 2 c.c. of the 
latter is added to the beaker and adhering particles 
removed with a rubber-tipped rod, the washings 
being caught in a separate beaker. The precipitate 
Is washed 15 times with the nitric acid wash and 
then 25 times with the potassium nitrate wash or 
until the outside of the filter, especially along the 
double thickness, has no sour taste. To the washed 
precipitate, in a 150 c.c. beaker, enough of the stan- 
dard sodium hydroxide solution is added to cause 
the yellow colour of the precipitate to disappear on 
macerating the paper to a pulp with a rubber-tipped 
rod. The volume is made up to about 30 c.c. with 
water and a drop of phenolphthaleln added; this 
should produce a deep red coloration, otherwise 
more sodium hydroxide solution is needed. The 
liquid is then titrated back with standard nitric 
acid solution until the pink colour .lust disapra^ars. 
The difference In c.c. between alkali and acid solu- 
tions multiplied by 0-01 gives the percentage of 
phosphorus in the steel. 

II. TJ.8. standard steels and pig-irons to which 
28% of vanadium has been added; also ferrovanad- 
ium containing 50-7% vanadium. 0'5 grm. of steel 
and 0*5 grm. vanadium pentoxlde (50T4% V) are 
digested in a 250 c.c. porcelain dish with a mixture 
of 30 c.c. of hydrochloric acid (sp. gr. 1-20) and 
.30 c.c. of nitric acid (sp. gr. 1*42) for about an hour, 
the cover being rinsed and the liquid evaporated 
to dryness \^h 100 c.c. of nitric acid (sp. gr. 1-42). 
The residue is baked for 5 minutes at 750® In an 


electric muAie furnace, the oxides dissolved in 85 c.c^ 
of concentrated hydrochloric acid, the liquid evapor- 
ated to 10 C.C., and, after addition of 60 c.c. of 
nitric acid (sp. gr. 1-42), again to 10 c.c., and then 
heated with 10 c.c. of coucentruted nitric acid 
with the cover-glass on the dish. The solution Is 
filtered by suction through a platinum Gooch cru- 
cible with a thin pad of acid-washed asbestos, which 
is afterwards washed 15 times with a mixture of 
200 c.c. of nitric acid (sp. gr. T42), 100 c.c. of water 
and 20 grms. of ferric nitrate [tlie ferric nitrate is 
made by dissolving 5 grms. of melting bar steel low 
in phosphorus in 50 c.c. of hydrochloric acid (1 : 1) 
and evaporating to a syrup twice with 50 c.c. of 
nitric acid (sp. gr. 1-42) each time]. The filtrate 
from the separated vanadium pentoxlde is concen- 
trated to 10 c.c. in a 150 c.c. beaker and the second 
crop of vanadium “ rust ” filtered off as before; a 
third concentration to 10 c.c. should show no 
“ rust ” (V,OJ. After the third concentration the 
liquid is brought to the boll with 40 c.c. of nitric 
acid (sp. gr. 1-42), the cover and sides of the beaker 
being rlnstjd with water and the liquid precipitated 
with 50 c.c. of the faintly ammoniacal ammonium 
molybdate solution, the whole being stirred vigor- 
ously for about 2 minutes. After an hour the solu- 
tion is llltered and washed as described und(‘r 1, 
titration with alkali and acid being then carried oul 
in the usual manner. 

III. Non-vanadium steels or pig-iron. 1-03 grm. 
of tlie sample is dissolved in 45 c.c. of nitric acid 
(sp. gr. 1-13). (In the case of pig iron and certain 
clirome ste(ds, when all llie metal is dissolved the 
carbon n'sidiie Is collected on a 7 cm. filtcr-iiaper 
and washed 15 times with dilute nitric acid wash, 
tlie filtrate being caught in a 150 c.c. beaker and 
concentrated to the original volume.) The solution 
is boiled for 3 minutes with 3 c.c. of the potassium 
permanganate solution, just sufficient of the ferrous 
sulphate solution (about 3 c.c.) bt'lng afterwards 
added to dissolve the oxides of manganese. The 
brown fumes are expelled by boiling, 15 c.c. of nitric 
acid (sp. gr. 1-42) is added, the cover and sides of 
the beaker are rinsed with the k'ast possible amount 
of water, 50 c.c. of the ammonium molybdate solu- 
tion is added, and the liquid is stirred briskly until 
the phosphorns precipitate is completely formed 
(about 2 minutes). After standing for half an hour 
or less the solution Is filtered^throngh a 7 cm. paper, 
which is washed 15 times with the nitric acid wash 
and then with the nitrate wash until the outside 
fold of the filter-paper has no sour taste; with 
samples rich in pliosphorns 35—40 washings may 
lx' necessary. The subsequent prcK'Cdure is as 
described above.— T. H. P. 


Tinning of cast iron. E. A. Schott. Stahl u. Elsen, 
1919, 39, 119—124. 

In the usual process, the articles are pickled in 
dilute acid and then scoured with pebbles, basalt 
fragments, etc.. In rotary drums to free the surface 
from graphite. The cleaned moist pieces are then 
digested with dilute cupric chloride solution to 
which a little cyanide Is added from time to time. 
When a thin film of copper has deposited, the 
articles are dipped, while still wet, into tin heated 
80°— 150° C. above Its melting-point, the hath being 
kept covered with palm oil or wool fat to 
prevent oxidation; this covering is removed 
during Introduction and withdrawal of the articles; 
a perforated lid Is used to keep the articles 
immersed while the bath Is being heated up 
to Its former temperature. The bath, In dissolv- 
ing small amounts of iron, becomes gradually con- 
taminated with a tin-iron alloy; for this reason, 
tinning is generally done In two stages, first In a 
bath of Impure tin, then In pure tin. The articles 
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after being freed from excess tin by shaking are 
cooled by a cold air fan or by quenching in water. 
Improperly tinned ware may be greatly improved 
by several immersions in a tin bath covered with 
fused resin. — W. R. S. 

Silver and gold refining; Eleotrolytio at Perth 

Amhoy, N.J. G. G. Griswold. Amer. Elect ro- 
,chem. Soo., Apr., 1919. [Advance proof.] 7 pages. 

An illustrated description is given of the treatment 
of dor6 bullion, by the Moeblus process, at the 
works of the American Smelting and Refining Co. 
The bullion forms the anode of an electrolytic cell 
having a cathode of pure silver, the electrolyte* 
bc'iiig a iK'iitral solution containing 15 — 20 grma. of 
silver and 30 — 10 grms. of copper per litre (as 
nitrates) ; a current density of 40 amp. per sq. ft. 
is employed. The Insoluble residue (gold slinu*) 
from the anod('s~collected in bags by which the 
latter are enclosed — is treatcnl with sulphuric aei<l 
to remove silver and copper and is then nu'lted and 
cast into anodes for electrolytic refining by tin* 
Wohlwill process. For this purpose, cathodes of 
thin sheet gold are employed in an eU‘Ctrolyte con- 
taining 30% of free hydrochloric acid and 80 — 
85 grms. of gold per litre, the current (huisity being 
150 amp. per sq. ft.— W. E. F. P. 


Odd amalgams rich in gold. N. Parravano and 
P. Jovnnovich. Atti R. Accad. Idncei, 1918, 27, ii, 
304—308. (Compare this .1., 1910, 42a.) 

The course of the sf)eeific electrical conductivity 
curve for gold am:;lgarns containing from 0 to 
10% Ilg indicates that such amalgams rich in gold 
consist of solid solutions of mercury in gold. (Com- 
pare J. Chern. yoc., Apr., 1919.) — T. H. P. 


Silver amalgams rich in silver. N. Parravano and 
P. Jovanovlch. Atti R. Accad. Llncei, 1918, 27, ii, 
411—412. 

The specific (dectrlcal conductivity curve for silver 
amalgams containing 0 — 14% ITg consists of two 
branches : The first, from 0 to about 2% Hg, has the 
form characteristic for solid solutions, and (he 
second, from about 2 to 14% Ilg, is a straight line, 
which Is characteristic of alloys composed of two 
crystalline individuals, these being saturated mixed 
crystals with 2% Ilg and the compound, Ag,Hg. 
((^)inpare J. Chem. Soc., Apr., 1(119.)— T. H. P. 


Copper; Action of reducing gases on hot solid . 

N. R. Pilling. .1. Franklin Inst., 1918, 186, 373— 

374. 

Coin’KU containing disseminated copT)er oxide is 
rendered weak and friable by heating in a reducing 
gas such as hydrogen, carbon monoxide, etc. The 
suggested explanation is that the reducing gas is 
more soluble in the copr>er than the steam or otlu*r 
gas which results from the reducing action on the 
copper oxide, and that a considerable internal pres- 
sure is set up which produces a separation of the 
Individual grains. Comparative diffusion rates 
through copper at 700° C. supported this view : 
taking the rate of diffusion of hydrogen as 1000, 
that of steam was found to be 05, carbon monoxide 
17, and carbon dioxide 00. Similar results were 
obtained by noting the depth to which the oxide was 
reduced. In the case of hydrogen the action begins 
between 400° C. and 600° C. The effect Is more 
strongly marked with cast copper in which the 
oxide is segregated as a eutectic at the grain boun- 
daries than with wrought copper where the oxide 
particles are uniformly disposed throughout the 
grains.— B. V. 8. 


Zinc blende; Qasea escaping from the muffles during 

reduction of roasted . O. Mtthlhaeuser. 

Metall u. Erz, 1918, 18, 431—430. 

A NUMBER of analyses of gas given off during the 
distillation of roasted blende with Pennsylvanian 
anthracite are tabulated. From the results 
it is deduced that a good deal of gas pene- 
trates into a new mullle Irom the furnace; this 
quantity decreases from day to day until a mini- 
mum is reached after about 8 days. The presence 
of fire gases in the muffles must be due chfeliy to 
reciiH'ocal diffusion of reaction and fire gases. The 
position occupied by a mullie in the furnace appears 
to be without infiuemti on the composition of the 
escaping gas. — W. R. S. 

Cadmium [in brass]; Determination of by the 

hydrogen sulphide method. E. Schramm. J. Ind. 
Eng. Ohem., 1919, 11 , 110—113. 

The literature of the sui)ject is reviewed and the 
general considerations governing the estimation of 
cadmium in brass discussed, the following procedure 
being finally udophal : Ten grams of (be brass is 
dissolved In 75 c.c. of nitric acid (1 : 1), the solution 
is boiJe<l for half an hour, the metastannic acid fil- 
tered off, and the filtrate diluted to 350 c.e., this 
bringing the concentnilion of nitric acid to about 
3%. After addition of 10 c.c. of sulphuric acid 
(1 : 1), the lifpiid Is electrolysed for about hours 
with a current of 4 ami)5ri‘s, a rotating cathode 
iM'ing used, until nearly all the copfK^r Is re- 
moved. The electrolyte is siphoned off and, after 
addUion of a further 10 c.c. of sulphuric acid, eva- 
porated nearly to dryness. The residue is dissolved 
in 100 c.c. of water, the solution neutralised with 
ammonia and tr(‘ated with 5 c.c. of sulphuric acid 
(1 : 1), and liydrogeii sulr>hi<l{‘ p.Mssed through the 
cold solution for 30 minutes until the sulphides 
8(4tle. Ammonia Is added until zinc begins to pre- 
ciidtate and hydrogen sulphide th(‘n again passed 
through for 30 minutes; the licpild is filtered, water 
containing ammonium clilorlde aud hydrogen sul- 
phide being used to wash the precipitate from the 
bt'nker. The precipitate la boiled for 15 minutes 
with 20 c.c. of sulphuric acid (1 : 5), the volume 
being maintained by occasional addition of water; 
the liquid is filtered and the precipitate washed, 
the volume b<*ing kept down to 60 c.c. Through 
the filtrate, treated with 5 c.c. of concentrated am- 
monia, hydrogen sulphide Is passed for half an 
hour, ammonia Ix'ing then added until the cadmium 
iH'gIns to precipitate. The solution is filtered and 
the precipitate treated with a little cold hydro- 
chloric acid (1 : 1), the solution being neutralised 
with ammonia and treated with 5 c.c. of sulphuric 
acid (1 : 5) ; the total volume should be kept down to 
about 30 c.c. Hydrogen sulphide is passed through 
as before and ammonia added to start the precipita- 
tion of the cadmium, the liquid being then filtered, 
the cadmium sulphide dissolved from the filter 
In a little hydrochloric acid (1 : 1), and the solution 
collected in a weighed platinum or porcelain dish, 
in which it is evaporated with 1 c.c. of sulphuric 
acid until fumes appear and then treated ^th a 
little concentrated nitric acid. The solution Is eva- 
porated carefully to dryness and the residual cad- 
mium sulphate weighed. If the presence of tin in 
this residue is possible, the cadmium sulphate is 
dissolved In 26 c.c. of water and 5 c.c. of sulphuric 
acid (1 : 6) and the cadmium re-preci pita ted with 
hydrogen sulphide, a little ammonium chloride 
iMdng added to the solution. After the sulphide has 
settled, the supernatant liquid is decanted on to a 
filter, the precipitate in the beaker being wanned 
for several minutes with a little ammonium poly- 
sulphlde and ammonium chloride and the liquid 
]X)ured on to the filter. The cadminm sulphide i8 
dissolved in hydrochloric acid, the liquid evapo- 
rated, and the sulphate weighed as before.— T. H. P, 
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tr<n ore*;) Hlime treatment [of ] on Oomith 

frames: Supplements, S. J. Truscott. Bull. 
173, Inst. Min. Met., Febr., 1919. [Advance 
proof.] 31 pages. 

The eicperlinents previously described (this J., 1918, 
376 A) were continued, and the following conclusions 
are now submitted. A\’hile a finely fluted surface is 
more effective with sand tailings ground to slime, 
l.e., with material of a granular character, a plane 
surface is preferable for recovering the finest im- 
palpable tin from the slimy portion of the ore. By 
redticlng the length of the frame bed from 6 to 
8 ft., the capacity of the frame was doubled, the 
longer bed n'qulrlng prolonged washing for remov- 
ing the slime. The inclination of tlie frame should 
be such that during the feed about 80% of the 
gangue is removed : in tliis case siibsecpient washing 
raises the value (d the concentrate with small loss 
in tin. A rate of feed of 4^ tons per day for an 
18-ft. round fnune and 15 (‘Wt. i)er day for a 
straight 0-ft. franas and a pulp ratio of 1 : 10 are 
recommended. A straight frame should be flushed 
after 4 minutes’ feeding; a round frame should 
make one revolution In about 4^ minutes. Stepped 
beds are not suitable for slime treatment, as tiie very 
fine tin must be given time to settle. It is con- 
sidered that the present recovery could be obtained 
with one-half tpe present frame area, thus giving 
additional space for re-treatment of tailings, where- 
t)y the total recovery could Im* improved by about 
31%.— W. R. S. 


Metals and salts; Vltramicroscopic examination of 

very thin deposits of produced by evaporation 

in high vacua. L. Hamburger. Kollold-Zelts., 
1918, 28, 177—199. 

The deposits produced when the metals silver, gold, 
tungsten, molybdenum, platinum, iron, copper, 
nickel, magnesium, zinc, and cadmium, as well as 
carbon, sodium chloride, and calcium fluoride, were 
heated tn vacuo, have been examined ultrumicro- 
scoplcally. Metals with high melting point (molyb- 
denum, platinum, nickel, and iron) and also carbon 
produce sublimates which are either completely or 
mainly unresolvable into particles. Tlie lower melt- 
ing elements with a hlglier vapour tension (gold, 
silver, copi)er, magnesium, zinc, and cadmium) show 
a great tendency to form a less disix^rse deposit 
(exhibiting a complete network of ultramicrons, 
(ieiie rally the higher the temperature necessary for 
slow suhlinnition the finer is the structure of the 
sublimate. The electrical conductivity of films of 
gold, silver, platinum, and tungsten, of measured 
tliickness, show's that warming the films from tlie 
t('m[X‘raturi‘ of liquid air to the ordinary tempt^ra- 
ture produces a non-reversible resistance change 
wlilch is V(‘ry great in the case of silver and gold. 
(Compare J. Chem. Soc., Apr., 1919.)— J. F. S. 

Cnlciion o.rifIc in lime. Meikk'john. See VII. 

Spectra of iron, cobalt, and niclccl. Meggers and 
Kiess. See XXI. 


Cassiterite; Comparison of concentration results 
with special reference to the Cornish method of 

concentrating . 10. Edser. Bull. 17.^>, Inst. 

Min. Met., Febr., 1910. [Advance ju'oof.] 17 pages. 


In comparing results obtained by the use of differ- 
ent appliances, a difficulty arises from the fact that 
a greater enrichment is frequently accompanied by 
a diminished n^covery. The inetluxl w'orked 
out for making the results comparable is based 
on the assiiniiitioii that the “w'aste modulus.” 

of tallinRS tacrement , 

assay of concentrate 

material In passing ov(‘r the tah](‘s becomes richer 
and richer in cassiterite. Tlie value of k lies b(‘- 
tween 1 and 0. for with A -0 the tailings contain no 
tin while with A;-l no concentration tak(‘s place. 

- . -l-l(>g (percentage r(‘C()ver.\ I . 

The formula , u c 

log ((‘iinehmeiit latio) 

wa.ste Index ” n, from which k can he calculated 
by the equation 


k = 


1 + //■ 


W. K. S. 


irfion of alkalis on allogs of platinum and of gold. 
Nicolardot and Chatedot. ^'ce XXIII. 


Patents. 


Iron: Manufachi) in(f of . (». C. Carson, San 

Francisco. U.S. Pat. 1,287,221, 10.12.18. Appl., 

15.5.17. 

The process consists In riMluclng the ore W'lth 
carbon produced from natural gas or petroleum, 
the suliihur from which has boon removed In the 
form of carbon bisulphich'.- - W. R. S. 

Rust proof coating for iron and steel. W. II. Allen, 
Detroit, Mich. ‘U.S. Pat. 1,290,475, 7.1.19. Apid., 

8.1.17. 

A nr sT-i’RooEi VO li(iiiid for application to iron and 
steel consists of a 10% solution of phosphoric acid 
in vvat(‘r, in which is dissolved about 1% by weight 
of ferrle phosydiate.— (’. A. K. 


Sickcl; J*ro(c^s for clrcfifagliiatlg f( fining . 

G. A. (iuess. Aiiier. Elect rociuan. Soc., Apr., 

1919. [Advance co])\ . I 4 pages. 

In the pro(.vs.s as testod on a laboratory scale, 
anodes of crude nickel, containing copp('r and iron, 
are suspenderl in a tmlli of nickel sulphate to which 
finely divided ealcite is added periodically; the 
cathodes (lead or aluminium) are eiicloscvl in a hag 
of light canvas mounted on a wooden franuv The 
copper is precipitated as a basic double sulifiiah* 
2CuO,2NiO,SO, whlcli settkss in the toriu ol imut. 
The latter is fused w'ith silica In grnpiiite pots to 
a matte containing Ni 301, Cu 37*8, and S 19-5%. 
The matte may be roasted, then reduced to metal 
and cast into anodes, from which the copper can 
be recovered eleetrolytically. The nickel anodes 
are produced by roasting copper-nickel matte, leach- 
ing the calcine with dilute sulphuric acid to extract 
the bulk of the copper, fusing the dried residue with 
charcoal, an(^*astlng the crude metal. Tlie nickel 
deposited on Tlie cathode usually contains less than 
0001% of copper.-W. R. S. 


j [(U'neihle] smelting furnaces and the like. J. Tylor 
I and Sons, Ltd., 11. T. Whit(‘, J. Gaunt, and I). 

; Brookfield, London. Eng. Pat. 121,213, 14.1.18. 

I (Apj)l. 802/18.) 

' In furnac(‘s of the tyjH? des{*rib(^d in Eng. Pat. 

, n4,(k84 ilhis J., 1918, 308 a), especially such as ar(‘ 

, provided w'llh a metal cover forming a preheater 
j for the charge to be melted (see Eng. Pat. 118,750; 

' tills J., 1918, G59 A), the products of combustion 
I from the furnace or preferably from a pair of 
furnaces, are led through a second preheating 
! chamber for the charge to be melted and also 
! through a crucible preheater before passing to the 
I chimney.— C. A. K. 

Furnace [for forging, etc.] A. Smallwood, Ixindon. 
Eng. Pat. 122,504, 2.2.18. (Appl. 1925/18.) 

A FURNACE is heated by gas from a central gas pro- 
ducer, the gas entering the furnace through two 
horizontal flues, extending transversely In opposite 
directions. Waste gases are conveyed froxn the 
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sidea of the furnace in a downward direction and 
thence through transverse flues under the working 
l)ed, in the direction of, and then away from the 
gas producer. Finally the gases are led upwards 
through a narrow flue above the arch of the furnace 
and into a stack located centrally above the furnace. 
Intermediate with the hot waste gas flues are 
similar transverse air i)assages, the hot air meet- 
ing the gas in the horizontal flues before entry 
into the furnace. Provision is made for the ad- 
mission of gas from other producers through a 
branch flue.— C. A. K. 


Furnaces for annealing metal plates. AV. .lolm, 
Swansea. Eng. Pat. 122, (>90. .'11.1.18. (Appl. 
1808/18.) 

A FURNACE adapted to receive trolleys is tapered 
towards the entrance end. At lh(‘ wider end of 
the furnace, a coal fire-box is built at eacii side of 
the discharge door, and an additional firebox, 
adapted for coke, is fitted on each side near the 
middle of the furnace. Products of combustion are 
^•onveyed from the coal fire along the sides of Die 
furnace and over the central cok(‘ fire, and are 
withdrawn at the narrow end of the furnace into 
a flue connected to a chimney, or they may be con- 
veyed by means of a fan back to tlu^ coal fires. 

— C. A. K. 


Melting and pouring furnace. T. Kormutt, Charleroi, 
Pa. TJ.S. Pat. 1,290,242, 7.1.10. Appl., 4.5.18. 

An oven is fixed over a fir(‘-box, the flue from 
which communicates with an adjacent melting 
chamber. A tiltinfr ladle is mounted in tin* melting 
chaml^er, and metal may be transferred from the 
oven to tiie ladle by means of a sli<ling spout. 

C. A. K. 


Alloging furnace. F. Ij. McGahan, T.os Angeles, 
Cal. U.S. Pat, 3, 290, 2(18, 7.1.19. Appl., 21 4 17. 
Two adjacent smelting chamlx'rs are separated by 
a partition in the form of a hood with oi)]K>sitely 
inclined faces. One is fitted with a number of fuel 
Injectors and the second with carbon (dectrodes. 
Abov(‘ the smelting chambers, and separatcnt from 
them hy water-cooled gates, are roasting compart- 
ments, separated from each other by water-cooled 
“ grate-tubes.” Tlio roasting chambc'rs comimini- 
cate with a condenser and a vacuum draught stack. 

--C. A. K. 


Copper-coated printing rollers. Ta>lor. Garnett. 
Evans and Co., lAd., and \V. W. Passham, Man- 
chester. Eng. Pat. 122,123. 20.12.17. (Appl. 
18,879/17.) 

To efface the design from copix^r-coated ])rlnting 
rollers the cavities in the lathu* are filled with a 
iiou-electrolyt Ic substance and the roller is then 
made the anode in an electrolytic bath. The rollers 
are first coated with the non-electrolytic substanci^ 
and the raised parts are then exposed hy removing 
the coating from these parts hy a ” doctor.” The 
cathode of the hath is a similar roller wiiich ix‘- 
qulres a further deposit of coj)per, and njeans are 
provided, for instance an abrading and burnishing 
device, for ensuring a uniform deposit over the 
whole surface.— T. St. 


Zinc dust: Increasing the production of from 

spelter retorts. C. W. and C. Crocker, Irvine. 

Eng. Pat. 122,666, 26.4.18. (Appl. 7025/18.) 

A SET of baffles, not in alinement, mounted on a 
frame la Inserted In the prolong us^ in connection 
witfei a ainc distillation retort, to facilitate the 
aetg)8ltion of zinc dust, A removable nozzle is 


fitted to the exit of the prolong to act as a burner 
and to form a receptacle for any zinc oxide formed. 
A guard at the Inner end of the burner prevents 
this oxide from passing into the prolong, and means 
are also provided for preventing zinc oxide formed 
at the mouth of the condenser from i)as8ing Into 
the prolong. An air-cooling device, wliich extends 
over part of the prolong, consists of a jacket, i^er- 
forated on its underside, and bulged out and 
tapered on its upper side, with an air-exit at the 
ai:>ex of the tapered part. A ” spodn ” for iiso, 
with sealed condenser pipes consists of a cyPpdrlcnl 
portion which fits into the prolong, and an Inneif 
ivdueed tubular porlioji which passes through the* 
.sealing material into the condenser. There Is a 
small hole in tlie inner end of the si)oon to enable 
fumes etc. to i»ass from the sealed condenser to- 
the prolong. — T. St. 

Zinc; Mctallurgg of . J. Armstrong, Ix)ndoii, 

Eng. Pat. 122,688, 28.1.18. (Appl. 1(M>3/1B.) 

Oxidised zinc on* is comminuted with bituminous 
coal, the lui.xture subjected to a low temperature 
coking pnK'ess out of contact with air, and the 
resulting mass crushed and chargeii continuously 
into vertical tubular retorts formed in three sec- 
tions, the middle one of which is heated and con- 
stitutes the reduction retort. Ttiis section is made 
of pure silica or corundum. The iipi)er and lower 
sections are (uiclosed In the brickwork of the fiir- 
na<v, as an* also the extremities of the middle 
section. Means an' ]>rovided for introducing the 
charge and withdiawing the residue wdthout ad- 
mittance of air. A branch piin? opening Into the 
upiKu* section serves for tin* passage of the evolved 
metallic vajxmrs to tin; condenser, which may con- 
sist of a lajik of molten zinc protected from the 
atmosphere by a floating hood.-T. St. 

Gompitsitc ingot; Welding of different metals to 

foffn a . A. G. G. Ifittevil, London. Eng. 

J*ats. 122,2:;i and 122, 3 (m, 9.1.18. (Appls. 526/18 
and 12,583/18.) 

(a) In welding other metals (copi>er, brass, silver) 
to a ste(‘l or iron ingot, relative displacement of 
the metals Is pn* vented by providing flanges or 
depressions on the surface of the ingot and by 
enclosing tlu* composite ingot in a thin metal cover- 
ing during mani])nlat ion, heating, and the first 
I>assage tlirongh the rolling mill. The covering is 
then removed and the rolling completed. The com- 
posite ingot is preferably heated in a closed re- 
c’eidaele, the cover of which rests on the ingot. To 
prevent welding of the metal covering to the ingot 
the latter may Ik? coated with a mixture of calcium 
phospliate, phosphoric acid, and oil of turi>cntlne. 

(b) a thin sheet of cop])er or other metal which will 
corahliie with a coiistitiiciit of the metals to be 
Avxdded, or of a fusibk^ metal, such as tin, Is Inter- 
posed iM'tween the faces of th^ mt‘bils. The com- 
pound ingot is then heated and i)ressed. If the 
metal to be welded to the iron or sleel is of con- 
siderable thickness, it is advantageous to divide it 
into sections and to interpose a thin shcHd of the 
same metal between su(‘cessive sections. — (\ A. K. 

Welded joints. Tlu* Hiitish Thomson-IIouston Co., 
Lt<l., ivondun. From General Electric Co., 
Schenecta<ly, N.Y., U.S. A. Eng. Pat. 122,604, 
19.9.18. (Appl. 15,250/18.) 

The edge of one of tw<> plates which are to be 
welded togedher is shaped to make a flange, pre-* 
ferably at an angle of about 40° to 50° with the 
surface of the plate. The second plate is then 
placed adjacent to the flange and the intervening 
wedge-shaped space is filled In with molten w^l^lng 
metal, which Is welded to each of the platez« 
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Tinned scrap; Trmtinent of . H. Rogers, M. L. 

Lancaster, 0. M. Walter, and J. Jackson, Bir- 
mingham. Eng, Pat. 1^,618, 10.1.18. (Appl. 
21,620/18.) 

In the electrolytic recovery of tin from tinned 
scrap, the latter is treated in a rotary container 
bodily removable from the vat, and the electrolyte, 
which is heated to alx)Ut 180° F. (82° C.), is com- 
posed of a 1% solution of stannous chloride in a 
7 — 10% solution of sodium or potassium hydroxide. 
After the detinning oiK^ration, the container is 
transferred to a rec()V(u\y tank containing steam- 
heated water to recover the salts remaining on the 
scrap.— T. St. 

Hardening and tempering irire. Crltchley, Sharp, 
and Tetlow, Ltd., and II. Hep worth, Cleck- 
henton. Eng. Pat. 122,743, 23.3.18. (Appl. 
6179/18.) 

In the process of t(miporing wire by means of gas 
flames, the wire is first drawn through a gas flame 
and quenched in an oil bath, and is then drawn 
over, but at a greater distance from, the 
same flame, and tempered in the same oil bath. 
Less gas is consumed than in tiie normal process 
of using molten lead for the second heating and 
separate oil baths.— C. A. K. 

Lead bullion; Process of treating . G. P. llulst, 

Hammond, Ind. LI.S. Pat. ],28,'»,7t4, 2().11.18. 
Appl., 20.3.18. 

Lkad bullion is li<iuated and the copper dross re- 
mov(*d. The metal is tlum s\d)jeeted to oxidising 
agents to separate other impurities, in the form of 
a lead-antimony slag, desilverlsed by means of zinc, 
again subjected to oxidising agents to form a “ re- 
finer skim,” the refined lead moulded whilst hot, 
and then treat(‘d to remove any remaining copper 
in the form of dross. The “refiner skim” and 
“ moulding skim ” are added to tiie charge during 
the fir.st oxidising treatment, and the “ zinc skim ” 
from the desilverlsed bullion is retorted, the retort 
bullion cupelled, the yellow lilh;irg<‘ from the cuiiels 
reduced, and the resulting higli-grade bullion adiUal 
to the main charge of retort bullion in the cujHds. 

- C. A. K. 

Magnetic ore; Apparatus for treatment of . 

E. W. Davis, Minneapolis. Minn. Pat. 

1,280,247, 3.12.18. Api)l„ 18.,Tlt;. Renewed 5.5.17. 
The apparatus comprises a spout, through which 
the coarse and fine ore is delivered into a classifier; 
the spout is surrounded by a tapered dmnagnet- 
islng alternating curnuit coil. The overflow from 
the classifier passes through a launder surrounded 
by a tapered re-magmdislng direct-current coil. 

— W. R. S. 

[Molybdenum] ores; Process of treating . A. L. 

Pellegrin, Tucson, Ariz. U.S. Pat. 1,280,400, 
3.12.18. Appl., 2.1.17. 

Refbactoky oxide ores containing molybdenum, 
vanadium, uranium, etc., are crushed to —150 mesh 
and mixed with strong sulidiuric acid so as to cause 
a rise In temi^e.rature without reduction of the acid 
oxide. The acid solution is separated from the 
Insoluble portion, neutralised, and the molybd(*num 
precipitated as sulphide.— W. R. S. 

[Copper] ores; Process of treating ores by 

flotation; Process of treating copper ores by 
flotation and sulphitisation. N. C. Christensen, 
Assignor to Metallurgical Improvement Corpora- 
tion, Salt Lake City, Utah. U.S. Pats. 
(A) 1,280,631 and (b) 1,286,532, 3.12.18. Appl., 6.3 
and 3.4.18. 

(a) The ground ore is agitated with a solution of 
sulphur dioxide fthe liquor Is treated with a soluble 
lime compound and heated, whereby cupro-cupric 


sulphite Is formed. The latter Is separated by 
flotation, (b) A thick aqueous pulp of the ore is 
treated with sulphur dioxide In presence of an 
excess of metallic copper at the temperature of 
boiling water. The cupro-cupric sulphite formed 
and the excess of copper are removed by' flotation. 

-W. R. S. 

Copper; Process for recovering from ores and 

ore-products. G. N. Kirsebom, Copenhagen. 
U.S. Pat. 1, 286,052, 3.12.18. Appl., 5.12.17. 
Sulphide ores rich in copper, roasted siliclous 
sulidilde copper ores, and a quantity of coke suffi- 
cient to reduce ferric to ferrous oxide, are smelted 
together in an electric resistance furnace. 

— W. R. S. 

Clayey ores; Apparatus for clearing . E. F. 

Goltra, T. S. Mafiltt, and ,T. T). Dana, St. Louis, 
Mo., and R. W. Erwin, Waukon, Iowa, Assignors 
to Mississippi Valley Iron Co., Wilmington, Del. 
U.S. Pat. 1,288,404, 17.12.18. Appl., 5.1.14. 

The material is heated and tumbled in a “ con- 
v(‘rt('r” <>i)eraled with or witliout a blast, and is 
then crushed and screimed; the over-size is suh- 
j(‘Cted to similar treatment in a second eonverler 
operated with a strong blast to remove the gaiigue. 

— W. E. F. P. 


Metallurgical process. Process of producing ferro^ 
manganese. J. T. Jones, Assignor to T. J. Howells, 
Pittsburgh, Pa. U.S. Pats, (a) 1,288,422, 17.12.18, 
and (n) 1,280,799, 31.12.18. Appl., 13.12 and 
12.10.17. 

(a) Finely divided ore containing iron and man^ 
ganese is mixed with fimdy divided eoal, and th(‘ 
mixture is heated to 2000° F. (about 1090° C.), out 
of contact with air. Afic'r separating tli(' iiK'tallic 
iron from the coked product, the residue is luaited 
to 3000° F. (about 11)50° in the i)resem'e of air. 
to produce metallic manganescL (h) Tiie imdals 
l)ro<ln(‘i‘d as above are melted together to form 
feriomaugauese.— W. It). F. P. 


Metal \ aluminium]; Process of printing on — . 
P. MaeGahan, Piltsburgli, Pa., Assignor to West- 
inghouse Eh'ctric and Manufacturing Co. U.S. 
Pat. 1,289,215, 31.12.18. Appl., 29.12.14. 

A SMOOTH and evim coating of aluminium oxide is 
produced on sheet aluminium by immersing tlie 
metal in a solution of a soluble silicate through 
wliich an electric current is passed. Tlie metal is 
then dried and printed upon, as for example in the 
manufacture of dials for clocks.— W. E. F. P. 


Ore-reducing furnace and process. Metallising pro- 
cess and apparatus. Ore-reducing apparatus and 
process, (a) J. T. Jones, (b) ((j) J, M. Longyear 
and J. T. Jones, Marquette, Mich., Assignors to 
New Metnls-Process Co., Chicago, III. U.S. Pats. 
(a) 1,289,800, (B) 1,289,834, and (c) 1,289,835, 
31.12.18 Appl., 23.2.15. Renewed 2.11.18. 

(a) The shaft of a vertical furnace Is shai)ed so as to 
provide a tortuous (zigzag) path for a stack of solid 
fuel and ore, and to afford supports at intervals, 
dividing the stack into separate portions, to each of 
which air is supplied (through tuyferes at one side) 
in such limited quantity as to maintain a deoxi- 
dising atmosphere throughout the shaft, (n) The 
shaft of the furnace Is constricted at regular In- 
tervals to form a series of superposed sections, each 
having tuyeres at the lower part. Air Is supplied 
to these sections In such manner as to maintain 
deoxidising conditions throughout the lower part 
of the stack, to provide a high-temperature zone 
near the bottom, and to preheat the solid fuel Ih 
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the upper part, (c) In a furnace of the type 
describ^ under (b), adjustable, horizontal sup- 
ports for the different burden sections are provided 
at the constricted portions of the shaft.— W. B. F. P. 


flotation process. K. Gahl, Miami, Ariz., Assignor 
to The Utah Copper Co. U.S. Pat. l,290;i(>0, 
7.1.19. Appl., 31.1.10. 

OuK is mixed with a solid material, c.f/., sub-divided 
metallic iron, capable of increasing the efficiency 
of flotation. The added material is subsequently 
recovered from the flotation tailings and used with 
a further supply of ore. — C. A. K. 


Metallic dust; Manufaclure of — . E. .T. Hall, 
Assignor to Metals Disintegral lug Co., New York. 
U.S. Pat. 1,200,181, 7.1.10. Appl., 4.5.17. 

A SMALL quantity of a nudal with a greater affinity 
for oxygen than the metal und(‘r triad ment is addeil 
to the bulk of molten metal bidore disintegration. 
^Substantially pure metal dust free from oxide may 
then be obtained by alomising the molten mixture 
without complete exclusion of oxygen.— C. A. K. 


Nic/cel copper mattes; Method of sejmrathuj nickel 

from . E. C. R. Marks, London. From 

Uniti'd States Nickel Co., Now York. Eng. Pat. 
122,335, 11.4.18. (Appl. (5103/18.) 

Ske U.S. Pal. l,273,-lf;5 of 1018; (iiis .1.. 1018. 501 a. 


Kilns. Eng. Pat. 122,742 Sec T. 


XI.-ELECTRO-CHEMISTRY. 

Paper; Ohant/e of specific in(hictiv>e capacitp with 

temperature and impregnation in . H. C. P. 

Weber and T. Cl, MncKuy. .1. Franklin lust., 
1018, 186, 37-4-377. 

The measurements were made by tin* simple bridge 
method in which two arms are resistances and I he 
other two capacities. The resistances were each 
0000 ohms, one capacity was a calibrated air con- 
denser, and the other a pair of ma.ssive iron <‘lec- 
trodes kept at a delinlte separation by glass stops 
and between which wa.s placed the sample under 
exuminalion. The tempo ratnn's taken were those 
of the iron electrodes. Curves of the changes in 
specific inductive capacity xvilli IcnqHU’alure are 
given for paper impregnated with ceresln, paraffin, 
Carnauha wax, montan wax, and ammonium 
stearate respectively, and for the same subslanees 
alone. In each case the specific inductive capacity 
of the pure* substance was Icnver and less affected 
by temperature cliango than that of paper impreg- 
nated with the substance.- B. V. S. 

Electrical precipitators. Tliuin. Hce T. 


Electric heating in concentration of sulphuric acid. 
Pagliaul. See VII. 

Porcelain. Bleininger. See VHI. 


Patents. 

Electrodes of electric batteries, M. Robin, Buenos 
Ayres, Argentine. Eng. Pat. 122,007, 30.1.18. 
(Appl. 1705/18.) 

A BATTERY electrode comprises a zinc base, coated 
with a mixture of grease, Insoluble In the electro- 
lyte, and a ferrocyanlde. Alternatively an amalga- 
mated zinc plate coated in the above manner Is used 


as the negative electrode In a battery, which Is then 
charged and discharged to the normal coefficient, 
and afterwards charged to a very high coefficient; 
the coating is then removed from the zinc electrode 
and compressL'd. The electrode thus formed retains 
Its charge on “ oiwii circuit,” and may be with- 
drawn from the electrolyte without discharge and 
disintegration. — B. N. 

Battery electrode. W. O. Smdllng, Plttsbuigh, Pa. 

U.S. Pat. 1,288,722, 21.12.18. Appl., 24.4.15. 

An electrode for primary galvanic cells is formed 
from a mixlurvi of granular carbon, granular 
manganese dlo\ld(‘, and iq) to 1% of finely divided 
nickel.— L). F. T. 

Electric safety-fuse. W. O. Siiellliig, Idttsburgh, 
Pa. U.S. P.it. 1,288,724, 24.32.18. Appl., 22.3.16. 
ll('newe<i S.r> IS, 

An electric safety-fusi* comprises a body of r<‘:idily 
fusible conducting material associated with a solid 
tdhane polyhalide capalile of volatilisation into a 
fire-pn^venl ing vai)uui’. ~D. F. T. 

Elect) iral separation of suspended particles. Eng. 
Pat. 122,534. See I. 

Treating [pel) oleum] oil. U.S. Pat. 1,290,3G9. See 
Ha. 

Pi'odiiction of nit) ides. Eug. Pat. 122,523. VII. 


XIL~FATS ; OILS ; WAXES. 

Cotton seed; h'lnioval of the residual fibres from 
— a)id their value for non-textile purposes. 

E. C. d(; Segiuido. .1. Koy. Soe. Arts, 1919, 67, 

JSl ■ 198. (Se(' Ibis .1., 19JS, 118 T, 172 T.) 

In th(‘ treatment of a woolly cotton s(H?d retaining 
30 — 12'X> of fil>re, the first pro(*ess aftc'r ginidng Is 
tl)e “ iinling ” process with saw-lintiug machines, 
'riu*. quantity of tiiire removed as ” linlers ” may be 
vari(‘d, partly voluntarily, by the adjustment of the 
saws, and partly involuntarily, by the wearing down 
of the cutting (‘dges. If the latter are sliariamed 
at very fre<iueiit intervals, the removal of the 
linters may he maintained at the maximum per- 
centage, but (heir total coiumerclal value for textile 
purposes is not increased by increasing the quan- 
tity, since their quality decreases in the same ratio. 
Niw(‘rtheless, since tin' war, the demand for linters 
for exi>losives manufacture has been so keen Unit 
the quantity removed in this process shows a pro- 
gressive increase. The author points out that the 
legitimate function of the saw-linting machine is to 
skim off' the inferior textile fibre left by the gin and 
that If it is used for removing the non-textile fibre 
also, its productive and meebanical efficiency falls 
rapidly and the textile linters are contaminated 
with the non-textile, as well as with an abnormal 
amount of bull debris. The author has devised a 
seed-defibratlng machine for removing as much of 
the non-textile lint ns is desired in a separate pro- 
cess, following the removal of tlie textile linters 
by the saw-lintlng machine. He proimscs the 
following distribution of the different fractions of 
fibre obtainable from American Upland cotton 
retaining 11% of total fibre: High grade (textile) 
linters by the saw-lintlng machine, 2%; seed-lint 
(non-textile) by the seed-defibrator, 3%; and hull- 
fibre, after decortication and screening, 0%. 
Egyptian and Bombay seeds would have to ^8 
crushed by the British system, because they do not 
retain sufficient fibre after ginning to carry them 
throiigh the decorticating process, but the seed- 
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defibrator would still be applicable to these varieties 
for the removal of the 1'5— 2% of lint which now 
finds Its way Into the cake. Certain considerable 
advantages as regards storage, transport, and the 
selection of germinable seeds are to be obtained by 
deflbratlng the seeds in the country of origin, and 
If this operation could be established In India, the 
seeds exported would command a premium of 
128.-258. per ton on the British market.— J. F. B. 


Oils; Study of the viscosity of various colonial . 

F. Helm. Bull, de I’Offlce Colonial, 1918, 11, 251— 
264. Bull. Agric. Intell., 1918, 9, 1367—1368. 

The viscosity of an oil or fat increases with the 
m.pt. of the fatty acids, except in the case of very 
viscous oils. It also increases with the sp. gr. of 
oils arranged in the three groups— <lrying, semi- 
drying, and non-dry iAg oils. It varies inversely 
with the iodine value.— C. A. M. 


Soaps containing clay; Determination of fatty soap 

ifi . F. Bodinus. Z. Unters. Nahr. Genussm., 

1918, 36, 199-101. 

To determine the tolal amount of fatty soap in 
soaps containing clay, 5 grms. of the finely divided 
sample is mixed with 50 grms. of sjind and extracted 
with hot methyl alcohol; the alcoholic extract is 
evaporated, and the residue of soaf) coutaiued 
therein is dried and weighed. This r(‘sidue may bo 
dissolved in water and tlc' falty acid.s lilxTaled 
and determined in the usual way. — W. P. S. 

Oil of turpentine and rosin. Resemfelder. See 
XIII. 


Sorghum fat. Francis and Friedemann. Sec XIX.\. 
Utilising animal carcases. Frabot. See XIXa. 

Fat extraction apparatus. Grltfilhs-JoiK'S. See 

XXIII. 


Patents. 

Solid and liquid fatty or fat-like bodies; Separating 
— . F. Pink, Portsmouth. Eng. Pat. 122,764, 

10.5.18. (Appl. 8209/18.) 

The fatty matter is charged into a long tube or 
bag, and is prc'ssed by drawing the bag 
through a druw-tlirough a]>(‘rture or against 
scraping edges, or between internally heated or 
cooled rollers with an adjustable nip. Fractiona- 
tion of the fatty mat(*rial may lx* obtained by em- 
ploying several dies or draw apertures inalntaliied 
at any desired temperature or housed in air at any 
desired temperature. The fatty mat(jrial may be 
fed Into the tube or bag by a driving spiral or 
packing mill. — A. de W. 

Fatty materials; Process of treating solid . 

W P. Schuck, Assignor to Superior Oil and Pro- 
cess Co., Portland, Oreg. U.S. Pat. 1,288,228, 

17.12.18. Appl., 9.1.17. 

Fats, such as coconut oil, consisting of a mixture 
of normally solid and normally fluid constituents, 
are treated with a small amount (5%) of hollow 
fibres, such as flax, and made into cakes. These 
are wrapped in filter-cloths and expressed at a 
temperature only slightly below the m.pt. of the 
solid fat. A large proiwrtion of the liquid con- 
stituent can Jthus be expelled, and the residual 
cakes are thSTmelted, and the fibres serrated, 

--0. A. M, 


Soap; Process of making , L. Stastney^ 

Chicago, III. U.S. Pat. 1,288,265, 17.12.18. Appl., 
27.6.18. 

The heated soap mass is introduced Into a closed 
mould, where it is compressed and left to cool while 
compressed.— C. A. M. 


Oil composition and process of making same. R. 
Boehringer, Newark, N.J. U.S. Pat. 1,289,097, 

31.12.18. Appl., 1.6.10. 

A coMi’Osmox soluble in water is obtained by dis- 
solving a resin in animal or vegetable fats or fatty 
acids, treating the solution with sulphuric acid, and 
neutralising the sulphonated product with an alkali. 

— C. A. M. 


Linseed oil fatty acids. Eng. Pat. 112,690. See 
XIII. 


Utilising animal carcases. Ger. Pat. 308,753. See 
XV. 


Cocoa butter. Eng. Pat. 122,512. See XIXa. 


Xra.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Oil of turpentine and rosin; German . E. R. 

Besomfelder. Chem.-Zeit., 1010, 43, 4—5. 

Ali. soft woods and many coniferous woods can be 
advantageously dried by the method previously 
described (this J., 1017, 148). Apparatus has also 
been const nictcd in which sawdust is lutroduc:ed 
pneumatically at one end, freed fi’om rosin, and 
withdrawn dry and sterile at the otlior ready for 
mixing with molasses for fodder. The dissolved 
lignin substance is evaporated, dried and distilled 
and tlio residue ignited to recover the alkali salts. 
It is suggested that no wood should be burned with 
out previous extraction of fat and rosin. From 
one-third to one-quarter of the extract of wood, 
calculated on the dry substance, consists of fatty 
acid.s. Since the amount of oil of turiK*nline and 
the solubility of the rosin rapidly dccreast', it Is 
advisable that the wood should be extracted on the 
spot and as soon after felling as possible. Tbe 
drying can bo effected by ineans of a solvent of such 
low b.pt. that the sap can be expelled from fresh 
wood without coagulating the albuminous con- 
.stituents. The process renders fir wood immediately 
available for the manufacture of cellulose, wh(‘rcas 
under ordinary conditions storage for about Oyi'urs 
is required to render the fat and rosin innocuous. 

— C. A. M. 

Ro.sin; [Determination of] melting point of . 

T. L. Crossley. J. Ind. Eng. Chem., 1010, 11, 

52—53. 

Rosin has no definite melting point, and any specifi- 
cation aiming to grade It by reference to its 
behaviour when heated should state the method 
used. If the m.pt. Is determined by dipping glass 
tubes into the molten substance so that a definite 
depth of substance remains in the tube on cooling, 
then dipping these tubes 1 In. below the surface of 
water, raising the temperature of the latter, and 
noting the point at which the water penetrates the 
layer of rosin, the results obtained are not very 
definite. The result Is merely the point at which the 
viscosity of the rosin is so reduced that it is over- 
come by the pressure of 1 In. of water. The greater 
the thickness of the column of rosin, the higher is 
the in.pt. observed. Results from 10® to 20® 0. 
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lower ere obtained if a mere film of roBln le formed 
on the end of the tube and these results agree 
closely with those found by the capillary tube 
method in which the iwwdered rosin is heated in 
a capillary and the temperature noted at which the 
particles coalesce; the heating should not be con- 
tinued until the whole of the rosin becomes clear. 

—W. P. S. 

Resins; Constituents of . III. Siaresinol from 

Siamese gum benzoin. A. Zinke and H. Lieb. 
Monatsh. Cliem., 1918, 39, 027— 1)39. 

Further examination of d-sumarcsiuol and siare- 
sinol (tills J., 1918, 520 a, 003 a) has shown that these 
isomeric substances are acidic in character and that 
the acidic hydrogen is contained in a carboxyl- and 
not in a hydroxyl-group as assumed by LUdy (this 
J., 1893, -940; 1891, 821); the former is therefore to 
be regarded as d-sumaresiiiolic acid and the latter as 
d-siaresinolic acid. Oxidation of d-siaresinolic acid 
leads to the formation of a monobasic acid, 
^ 27 ^ 4 «^ 4 » three atoms of carbon and 

eight atoms of hydrogen appears to denote the 
elimination of a propyl or isopropyl group : the 
formula for the mother-substance may be written. 
Chromic acid oxidises the 
double compound of acetic and d-siaresinolic acid 
(this J., 1918, 520 a) to an acid, O H O,, short 
prisms, m.pt. 317° C., [aj - 193-8°"in (mloroform 
solution.— II. W. 

I*ATENTS. 

[Colour] lakes; Manufacture oj . E. P. Morris, 

Tdverpool. Eng. I»at. 122,510, 12.3.18. (Appl. 

4289/18.) 

Xeutkae lakes are obtained by absorbing acid dyes 
under acid conditions with aluminium hydroxide, 
alone or with substrata such as barium sidphate. 
The absorbed add dye is then treated with a neutral 
solution of a salt of the same or another dyestuff. 
A further treatment of such lakes with soluble 
barium or calcium salts varies tli<‘ shades obtained. 

—A. de W. 


OU-pastes; Conversion of xvater-pasies into bg 

chemical and mechanical action. H. 1*. Fletcher, 
Sydney, N.S.W. Eng. Pat, 122,012, 20.10.18. 

(Appl. 17,493/18.) Int. Conv., 15.8.18. 

Tire formation of oil paste, e.g,, white lead paste, 
from a water i)aste, without previous drying, is 
accomplished by milling the water paste with a 
I)rcdetermined quantity of niauganesc' borate, the 
necessary oil being then added and milling con- 
tinued until the water separates. The amount of 
manganese borate lU'eessary vaii(‘s with’ the water 
content of the paste but .sliould never exceed 0*5% 
of the w(d paste.— A. (i(‘ W. 


Anti-fouling paints; Manufacture of . W. 

Baili'y, Ix)ndon. Eng. Pat. 122,08:1, 8.7.18. (Appl, 
i:i72/18.) 

An anti-fouling paint whieh remains in permanent 
susi^ension and has no softening effect on the anti- 
corrosive undercoat is obtained hy mixing together 
a liquid vehicle and a i)owder base separately i>re- 
pared. The vehicle is prepared by melting 5 parts 
by weight of rosin at 105° 0. and adding It in the 
molten condition to 6 parts by weight of white 
spirit (petroleum). The powder base consists of a 
mixture of zinc oslde 20 parts, ix)wdered whiting 
30 parts, red iron oxide 65 parts, barytes 100 parts, 
cuprous oxide 22 parts, yellow mercury oxide 15 
parts, and copper thiocyanate 16 parts; 7 parts of 
silica may also be added. The paint is prepared by 
mixing the powder as above with (say) 160 parts- 
of the liauld vehicle together with (say) 46 parts of 
roslA oij, grindiim in a paint inill, and thinning 
with inore of the liquid A.. de W* 


! Titanic oxide product [pigment]; Composite and 

method of producing same. L. B. Barton, Niagara 
Falls, N.Y., Assignor to The Titanium Alloy 
Manufacturing Co., New York. U.S. Pat. 
1,288,473, 24.12.18. Appl., 11.8.17. 

A SOLUTION of titanium sulphate or other titanium 
compound is mixed with an “ extender-pigment,*' 
and treated with a reagent to produce the required 
amount of an insoluble sulphate. A titanic com- 
pound is then precipitated in the mixture, and the 
resulting coales<4ng mass of extender-pigment," 
sulphate base and titanium compound is s(q,.iratEd. 
and calcined.— C. A. M. 

Pigments; Manufacture of . F. Stelnitzer, 

Flirsbmfeldbruck. Ger. Pat. 305,774, 4.1.17. 

Talc as free as possible from clay is treated with 
acid, neutral, or basic solutions of metallic salts 
and then with solutions of other suitable salts to 
form coloured products (►r with solutions of lake- 
forming organic colouring matters. The products 
wlien made into i>aints dry Ixdh^r and are superior 
in other resf)ecls to those obtained by using clay or 
talc admixed with clay. 

TAnsecd oil residual fatty acids; Process for treating 

and utilising the same as oil or for paint or 

for ovidation for the manufacture of linoleum 
and like products. E. C. Witter, Appley Bridge, 
Lancs. Eng. Pal. 122,09(}. (Appls. 1750, 30.1.18, 
and 10,424, 25.0.18.) 

Kesidual linsood oil fatty acids are converted Into a, 
paint oil by heating to 500°- 000° P. (200°— 
.315-5° C.) for about four hours or upwards, with- 
er without tile addition of driers. For use In 
linoleum manufacture the product described above 
is further treated by a known process of oxidation' 
(Eng. Pats. 12,000 of 1890 or 7120 of 1894; this J., 
1801, 713; 1895, 372) or preferably by steam-heating 
to 1.50° — 180° F. (04 .5°— 82° C.) with a mixture of 
alHuit 5% of drier (haul and/or manganese reslnate^ 
or cobalt base) and 5 — 10% of whiting or finely- 
divided earth colour whilst suhlectlng to a current 
of air and agitation for about 24 hours. When 
stiffening tak(‘s place, suitable gums and/or resins- 
are added and beating and agitation continued 
until the desired consistency is obtained.— A. de W. 

Resinous product ; Manufacture of a . B. Zlm- 

mennann, lOllxTfcId. Ger. Pat. .305,775, 13.2.17. 

La('ti(; acid is lieatcd in vacuo for a long time, the 
lcmpcratiir(‘ being raisc'd gradually from 100° to 
200° G., and th(‘ product is condensed with forma 1- 
<lehyde or paraldehyde. An odourless, non- 
iuflanimahle resinous product, soluble in chloroform 
and glacial ac<‘tic acid, slightly soluble in Ixuizenc, 
insoluble in (dher, alcohol, and i)etroleum spirit, is 
thus obtained. Its colour varies from j)ale yellow 
to almost black, according to the purity of the lactic 
acid use<l. 

Pipc-caulking composition. P. B. ITowoll, Omaha, 
Nebr. U.S. I'al. 1,2!K),204, 7.1.19. Appl., 10.5.17. 

A riPK-.ToiNTiNn composition is obtained by melting 
together siilphur (lO parts), siuid (10), and carbon 
(8 parts).— A. de W. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

[Rubber] latex; Bacterial changes in . Q. 8h 

Whitby. Agric. Bull., Fed. Malay States, 1918, 4, 
513—510. 

The conclusions drawn by Kendall (J. Biol. Chem., 
1913, 13, 63; J. Amer. Chem. Soc., 1913, 38, 1201) tq. 
the effect that bacteria which can ntlUee both carbo- 
hydrate and protein, preferentially act cm the. 
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former, explain the influence of the addition of 
sugars in preventing tiie putrefactive decomposition 
of tile nitrogenous constituents of iatex and In 
increasing the degree of acidity produced ; it is not 
necessary to assume the existence of two distinct 
sets of bacteria, one capable of attacking carbo- 
hydrates and at the same time unfavourable to the 
growth of the otlier which is capable of causing the 
decomposition of the nitrogenous coiui)ounds. The 
antl-coagulative effect of the putrefactive or proteo- 
lytic activity in latex is i)robahly due only in part 
to the production of alkaline substances —D. F. T. 


Rubber; Moisture-content of plantation . O. de 

Vries. Oomm. Central Rubber Stat., Ruitzenzorg, 
Java, 1018, No. 12, 852— StiO. 

The average moisture content (loss in weight at 
95^ C.) of cr^pc rubl)er is rather higher during the 
wet monsoon than during the dry monsoon, but with 
smoked sheet the reverse Is (he casi^ this conclusion 
is based on results obtained with a total of 2(51 
samples. Even with samples of the same type the 
moisture content may vary considerably owing to 
variation in tlui hygroscoph* slatt‘ of the atmosphere 
and to differences in the proi)oition and nature of 
the non-caoutclioiic constituents of the rubber. 
Processes causing loss of serum substances, c.</., 
dilution of the latex, keeping freshly rolled cr0i)e 
or sheet under water, or allowing a day to (‘lapse 
before rolling the coaguliira, lend to give drier 
rubbers. The use of formalin has no effect on the 
tinal proportion of moisture retained by the rubber, 
but sodium bisulphite or sodium carbonate may 
cause a higher moisture content ; smoking lli(‘ rublH‘r 
sheet introduces a furtlu'r (‘omiilicatiou and In cases 
where the smoking caused an increase in wi'ight of 
1 to 2%, a slight Increase was also observed in the 
moisture content.— D. F. T. 


Rubber-sulphur 7nUtiire8; Teusile strenffth of . 

O. de Vries and II. J. Helleudoorn. Comm. 
Central Rubber ►Stat., Ruitzenzorg, Java, 11)18, 
No. 11, 7(59—791. 

On vulcanising a mixture of rubber 92i% and 
sulphur 7ri% for a series of increasiug iieriods, a 
gradual increment is at iirst observed in the tensile 
strength of the product until a maximum is attain(‘d, 
after which the tensile strength decreases rapidly; 
the resistance to stretching, however, continues 
steadily to increase so that the end-points of the 
stress-strain curves for the various periods of 
vulcanisation form a rough parabola. With mix- 
tures containing higher percentages of sulphur a 
similar pheiiouu'uou is observed, but with a lower 
proportion, c.j/., 5%, although the teusih^ strength 
reaches a maximum when the luoportion of com- 
bined sulphur Is apiiroximately 4^%, further “ vul- 
canisation ” causes an increase in the extensibility 
so that the stress-strain curve no longer descends 
steadily but begins to n'cede; it is, therefore, 
possible with such low proportions of sulphur to 
vulcanise the mixing for two [K‘rlods, one on each 
side of the jxirlod for maximum tensile strength, 
and to obtain products of different free sulphur 
(content but giving coincident stress-strain curves. 
This possibility demonstrates the advisability, in 
rubber testing, of using a standard mixing with a 
relatively high content of sulphur, e.p., 7§ or 10%. 

— D. F. T. 

Rubber stress-strain curve. P. Schldrowltz and 
H. A. Goldsbrough. India-Rubber J., 1919, 57, 
209-270. 

The results of experiments are quoted In agreement 
with the observation of other workers that when a 
rubber mixing free from Inorganic and organic 


accelerators and containing a comparatively small 
proportion of sulphur is vulcanised for such a period 
that the free sulphur has almost entirely dis- 
appeared, further heating may cause the rubber to 
become more extensible, so that the stress-strain 
curve undergoes " reversion ” or begins to assume 
a steeper Initial course, althougii the alteration is 
small compared with the opposite effect of the earlier 
stages of vulcanisation. This phenomenon is in 
accord with the view that during vulcanisation two 
changes occur concurrently : (Da process of integra- 
tion or “ iirining up ” accompanied by chemical 
combination with sulphur, and (2) a degradation 
process due to the action of heat only. In the pre- 
sc‘ncc of accelerators the “ reversion ” appears to 
be more rapid and may be accompanied by alteration 
in the “ type,” viz., an increase in the slope of the 
curve, which indeed may linally become convex 
towards the load axis. The phenomenon of rever- 
sion is indicated as the main cause of the difference 
I botw(‘en the physical character of reclaimed rubber 
- and of the waste vulcanised nibl)er from which it is 
! made. (I8(*e De Vries, preceding ahsinicl.) 
i -D. F. T. 

Caoutchouc; t<i/uthctie 0. Duisberg. Z. Elek- 

(rochem., 1918, 24, o(59— 372. 

Sknturtic nibbt'r from dimc'thylbutadiene (methyl- 
isopivue) as fir.st made ou a commercial scale 
was v(*ry susceptible to oxidation and combined 
very slowly witli sulphur. These difficulticxs wen' 
ov(‘rcoi]K‘ by the addition of oiganic bases 
((\specially j)iperidine and similar subslances) 
and in this way hard rubber (vulcanite) equal 
in stiviiglh to that mad<‘ from natural rubber 
.and with an eh'clrical r(\sistance about 20% higher 
has b(‘eu mad(‘. The producllon of soft vulcanised 
rubber from (be syiitlietic product, has not been 
equally successful. L(‘ath(‘r-like piodiicts are 
n.sually obtaimal and although the elasticity can b(‘ 
improved by addition of dimotliylaniilne and other 
substances, the material does not work well on the 
rolls, does not vulcanise satisfactorily, and Is in- 
ferior in ” nerve ” to vulcanised rubber made froiii 
the natural product.- -J. F. S. 


PcrmcabiUtjf of balloon fah)ivs. Edwards. 8’cc V. 
Patent.s. 

Rubber derive twes; Manufacture of . W. 0. 

Snelling, Pill.sburgh, Pa. U.S. Pat. 1,288,72.3, 
24.12.18. Appl., 15.11.15. 

A PLvsTio oxidation product of rubber is obtained by 
tivating natural rubber with au oxidising agent 
such as ozone in the presence of water and a small 
fluantity of cop[)er oleatc.— I). F. T. 


Rubber poods; Process and apparatus for vulcanis- 
ing . A. L. Comstock, Roston, Mass., 

Assignor to American Rubber Co. U.S. Pat. 
1,289,043, 24.12.18. Appl., 10.5.33. 

Vulcanisation Is effected by removing the atmo- 
sphere surrounding the goods and subjecting them 
to an atmosphere of inert gas which is maintained 
at the required temperature. The gas Is heated out- 
side the vulcanising chamber and is made to circu- 
late by means of a pump. The articles to be 
vulcanised are placed on forms, Introduced Into the 
heated vulcanising chamber which is then closed, 
and the internal pressure Is reduced; on again 
raising the pressure, the articles become compacted 
and firmly adherent to the forms, and whilst the 
pressure Is maintained the Interior of the chamber 
is heated, vulcanisation being thereby effected. 
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VulcaniHng ; Method of . J. R. Gammeter, 

Akron, Ohio, Assignor to B. F. Goodrich Co., 
New York. U.S. Pat. 1,290,731, 7.1.19. Appl., 
18.4.17. 

IlUBBEft articles are vulcanised by intermittently 
pressing and continuously heating a series of 
moulds containing them, in a succession of over- 
lapi>ed curing periods, and replacing with fresh 
moulds those of the series the curing period of 
which is complete, during the intervals of release of 
pressure. — B. W. L. 

liuhher or like substance; Process of synthetically 

producing . L. GottASchalk, Aletuchen, N.J. 

U.S. Pat. 1,289,444, 31.12.18. Appl., 14.5.15. 

Commercial turpentine, from which the resin has 
been removed, is heated together witii an acid to a 
temperature not exceeding 210° C., and tlie resulting 
mixed vapours are passed through a tube the lirst 
portion of which is at 250° C. and the further por- 
tion at 300° C. or liigiier. At the former teini)era- 
ture the pinene undergoes conversion into limonene 
which at the latter temperature changes, at l(‘asl 
in part, into a rubber-like substance. The vapours 
are then condensed, and nft(‘r removal of the acid, 
by-products are- separated by distillation from the 
resulting material, and the residual rubber-like 
material Is dried in the air at a temperature not 
exceeding 85° C. The by-product and tlu* recovered 
acid are used again in the process.— D. F. T. 

CaoutchouC’like substances ; Process for improving 

. Badl.sche Anilin u. Soda Fabrlk. Ger, Pat. 

307,341, 13.10.10. 

The caoutchouc-like substances obtained by treating 
butadiene or its liomologues with metals such as 
sodium, in prc'simce of (-arbori di(L\ide (s(‘e Fr. i‘at. 
459,005; this J., 191.3, 11(51) do not yield satisfactory 
I)roducts on vulcanisation. Good re.sults are 
obl.alned, however, if tlie substances before vulcani- 
sation are subjected to mild oxidation, correspond- 
ing to an abs()rj)tiou of .3—4% or evcui (5% of oxygcui. 
For <‘xami)le, th(‘ [)roduct obtaiiu'd from isoprene 
by the action of sodium in ])resenc(i of carbon 
dioxide, after being waslicd with water, is sju-caid 
out whilst still moist and e\j)osed to the air. After 
three days, when about 3% of oxygen has been 
absorlH'd, the sticky ma.ss is worked on the rolls, 
mixed with sulphur etc., and viilcauis('d. 

Recorering solvents. Bug. Pat. 122,(585. »SVc V. 


XV.-LEATHER ; BONE ; HORN ; GLUE. 

Utilising animal carcases. Frabot. Sec XIXa. 
Patents. 

Bates for hides; Method of preparing — — . L. K. 
Peyrache, Paris, and O. V. Bailly, Salnt-Maiide, 
France. Bug. Pat. 120,928, 22.11.18. (Appl. 
19,230/18.) Int. Conv., 22.11.17. 

A BATE for the treatment of hides (‘onsists of an 
opothorai>eutic pancreatic or paiicreo-intestinal 
powder prepart‘d from fresh pancreatic glands and 
the fresh mucus of the small intestines, and con- 
tains in addition to their water-soluble principles 
the whole of the soluble and insoluble enzymes of 
these glands and mucus. It may be prepared (1) by 
mixing the finely triturated pulp of 87 kilos, of 
fresh ovine, equine, porcine, or bovine pancreas 
with 250 — 300 litres of acetone, filtering after a few 
minutes, pressing the residue, treating it with two 
further quantities of li — 2^ times its own volume of 
anhydrous acetone, and finally allowing the last 
traces of acetone to evaporate from the mass and 
reducing it to the finest possible powder; or^(2) by 


treating 32 kilos, of fresh intestinal mucus with 
100—120 litres of acetone in a similar manner. The 
products are perfectly stable for several months, 
and may be used, preferably at 30° — 40° C., alone 
or in conjunction with neutral or faintly alkaline 
or acid deliming agents, and in presence of inert 
substances such as cellulose.— E. W. L. 


Tanning. B. Schwarz, Berlin, and L. Blangey, 
Mannliciin, Assignors to Badische Aullin iind Soda 
Fabrik, Liidwigshafen, Germany. U.S. Pat. 
1,289,280, 31.12.18. Appl., 27.4.17. 

Hides are tanned in a bath containing a carbazole- 
sulphonic acid.— C. A. M. 


Tanning with the aid of sulphonatcd oils. O. Rdhm, 
Darimstadl. (ier. Pat. 308,38(5, 1(5.2. 1(5. 

SuLCHONATED oils fi'om whicli the whoU* or a greater 
part of the soaps have been removed are dissolved 
in a volatile solvent, treat e<l siieecsslvcdy with Hour 
and a solution of alum and salt, and llieii applied 
<lireetly to hides. (See also Fr. l»at. 470,594 of 1914; 
thi.s .1., 1915, 190.) 


(tine; Liquid . F. W. Cliaunou, West Byfleet, 

Surrey. Eng. l»at. 122,807, 2.12.18. (Appl. 

19,897/18.) 

ORDiNAitY glue, 18 lb., Is soaked for 12 hrs. in soft 
water, 12 cjts., then lieated to 80° F, (27° C.) and 
stirred till fluid. The following mixture Is then 
slowly added, at (50° F. (15-5° C.), whilst the liquid 
mass is stirred : — .\mmonium carbonate, IJ oz., in 
soft water (at 120° F.), 10; phosphoric acid, 20; 
absolute aJeohoi, 10; oil of lavender, 4; amyl 
acetate, 1; carl)oIjc acid (pure), 40 oz. Tlie whole 
is heated to 120° F. (49° (3) for 15 mins, and then 
allowed to cool. 4'li(‘ glue remains liquid at 70° I'\ 
(21° (/'.), and is said to possess liie power of fiene- 
traling wood.— 10. W. L. 


Animal carcases: Apparatus for utilisation of 

[for recovery of glue, fat, ch:.). H. Goslar, Aachen. 
Ger. Pat. .308,753. 15.1 1.IG. Addition to Ger. Pat. 
308,152 (this J., 1919, 23 A). 

A SYSTEM of h(‘a(iiig tubes is arranged in the 
charging ehamlK'r, siqmrated from the interior of 
the cliamber by iierforated angle-sheets. The arms 
of the stirrer, situated at the bottom of the charg- 
ing chamber, work in (Tintact with a perforated 
annulnr portion at the outer circumference of the 
floor of the chamber. Below the charging chamber 
th(‘re is arranged a rotating sieve table, iirovided 
with a scraiier at Its outer edge. The fleshy residues, 
sterilised and freed from fat, are thereby reduced 
to the form of a meal.— J. F. B. 

Drying leather, etc. Eng. Pat. 122,544. V. 


XVl.~SOILS ; FERTIUSERS. 

Soil; Flocculating power in . I. Coagulating 

action of some soluble salts on clay in soil. G. 
Masonl, II. Determination of the floccnlating 
power of soil solution. G. TA^onciuI and G. Masoui. 
R. Univers. di Pisa. Istit. di Chim. Agr., Stud. e. 
RIcerche, 1909—1914, IT. 22. 247—293, 400—420, 
Bull. Agric. Intel!., 1918, 9, 1285—1287. 

I. The floociilating power of the chlorides, nitrates, 
and sulphates of sodium, potassium, ammonium, 
and calclnin was studied, using an ordinary soil not 
too rich In clay and poor In organic matter. The 
soil was first air-dried and then sifted to remove 
the fine particles. The results show that» weight 
for weight, chlorides have a greater fiooculaung 
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power than nitrates and these in turn than 
sulphates. Calcium salts have a greater flocculating 
power than potassium and ammonium salts, and 
the latter are more active than sodium salts. There 
is no ratio between the weight of salts used and 
their flocculating action. The flocculating power of 
each salt decreases with increase in the Ionic con- 
centration, but there is no simple relationship 
between the dissociation and the flocculating power 
of a salt. The flocculating action of the salts tested 
is due exclusively to the cations, the clay acting as 
a negative colloid. Concentration and dissociation 
being equal, salts with identical cations but different 
anions have the same flocculating power. The 
valency of the cation, but not the atomic weight of 
the element, has a relative influence on the floccu- 
lating power. Taking the flocculating power of the 
sodium Ion as 1, the relative flocculating powers of 
the other cations studied are approximately : 
potassium 2‘4, ammonium (NH^) 2‘4; calcium 5‘7. 
The modiflcatlons in the permeability of the soil 
caused by saline solutions have no direct relation 
to the flocculating power of these solutions on clay, 
even in the case of very thick layers of soil and 
relatively conamtrated solutions. 

II. To measure the flocculating power of a soil 
solution, 0*5 grm. of very fine kaolin and 200 c.c. of 
the solution to be tested are placed in an Appiani 
levigator, and the whole is shaken for ^ hour and 
left to stand 0 hours. The thick liquid is poured 
into a flask and the amount of kaolin in suspension 
is determined by the difference between the residue 
left by 100 c.c. of this liquid wlum evaporated to 
dryness at 105° C., and the residue left, under the 
same conditions, by 100 c.c. of the soil solution. 
The flocculating power Pf, as compared with dis- 
tilled water, is giv(‘n by Vf=A/i<, where A is the 
weight of kaolin left in susiKuision in distilled 
water, and 8 the weight of kaolin left In suspension 
in the solution exaniin(‘d.— W. G. 

Soils, muds, and farm manures: Biological absorp- 
tion of methane and the distribution of Kaserer 

and Sdhngen methane otganisms in . T. 

Giglloli and G. Masoni. U. TJnlvers. di Pisa, 
Istit. di (’iiim. agr., Stud. e. Ricorche, 1001) — 1011, 
Pt. 22, 70—108, Bull. Agric. Intell., 1018, 9, 1288— 
1289. 

The authors confirm the results of Kaserer and 
SOhngen that methane in the presence of oxygen 
is absorbed by soil bjucterla. Its absorption and 
oxidation are purely biological phenomena, not in- 
fluenced apparently by light, but favoured especi- 
ally by temperatures about 80° C. Different varie- 
ties and species of methane bact(*ria secmi to exist 
and to act at different, temrx^ratures. In ploughed 
field and meadow soil these organisms are rare and 
not very active on the surface, but are abundant 
and active In the lower layers. They ar<‘ also 
present in large numbers In river mud, manure 
(especially rotted and moistened), liquid manure, 
and sewer contents. Thus manure well dug in 
should help to enrich the soil in micro-organisms 
which prevent the loss of methane by forming from 
it new organic matter.— W. G. 

Sewage; Influence on the fertilising power of 

of the bacteria it brings to the soil. G. Masoni. 
R. Dnivers. di Pi^, Istit. dl Ohlm. agr. Stud. e. 
Ricerche, 1909-1914, Pt. 22, 295-327. Bull. Agric. 
Intell., 1918, 9 , 1289-1290. 

A COMPARISON of the Influence of natural sewage and 
partly or completely sterilised sewage on ordinary 
soil and on soil sterilised by heating at 130°— 140° C. 
for eight hours. The sewage was sterilised by boil- 
ing, by the a^itlon of 1% by weight of sulphuric 
acid, or by tm addition of an equivalent amount of 
sodium sulphate. In one series of experimeuls the 


sewage was spread over the soil and in another 
mixed with it in pots, the effects being measured 
by the yields and conditions of the crops. With 
untreated soil, sterilised sewage gave much better 
results than natural sewage, the addition of sodium 
sulphate being the least satisfactory of the three 
methods of treatment. With sterilised soil the 
Ijots with natural sewage gave higher yields than- 
the control pots or than the pots with sterilised 
sewage.— W. G. 

Farm manure; Effect of in stimulating the 

yields of irrigated field crops. 0. S. Scofield. 

J. Agric. Res., 1918, 19, 493—503. 

The efl’e<?t of farmyard manure, applied at the rate 
of 12 tons per acre once during the rotation, on the 
yields of Irish potatoes and sugar beets under irri- 
gation has l>cen tested for six years in seven 
different rotations, varying from two-course to six- 
course, at three stations in the northern Great 
Plains. In the case of potatoes the general effect 
was to increase the yield of potatoes by 2t) — 40 
bushels per acre, with an Increase of up to 8% in 
the proportion of marketable i)otatoes. Similarly 
the yield of sugar beets was increased by 1-9 — 4-3. 
tons i)er acre without materially affecting the i)er- 
centage of sugar in the beets. In live of the seven 
rotations tlie manure was applied to the crop which 
was weighed, and in the other two rotations it was 
applied for the preceding crop.— W. G. 

Phosphatic fertilisers; Analysis of . 1. Adul- 

teration of bone superphosphates. G. Masoni. 

JI. Use of ammoniinn citrate in the determina- 
tion of phosphoric acid. A. Qnartaroll and A. 

Rogai. R. TJnivers. di Pisa, Islit. di Chim. agr., 

Stud. e. Ricerche, 1909-1911, PI. 22, 139- 170, 

427-^13. Bull. Agric. Intell., 1918, 9, 1291—1293. 

I. WiiEUE adulteration of a bone superphosphate is 
siisi)(‘(*t<‘(l the following tests may lx‘ applied. A 
little of the substance is charred in a porcelain dish 
and then calcined in a platinum dish whicli is re- 
moved now and tlum from the flame. Pure bone 
siip<‘rph()si)linte gives off no white fumes. After 
prolonged calcination, tin* still incandescent sub- 
stance should not hav(‘ a deep yellow colour, 
which subsequently disappears, but should remain 
white or at the most yellowish. The cold, calcined 
resIdiK' should remain wliite or have only a i)ale 
reddish tinge and should Im' complottdy soluble in 
warm 10% hydrochloric acid. Quantitative deter- 
minations should be made' of the moisture content, 
total P/),,, water- and citrate-soluble P,0^, total 
SO.,, and residue insoluble in aqua regia. On calcu- 
lating the results on a dry matter basis at 100° C., 
and taking ST ^lOOx total SOytotal P„0, and 
SS-lOOx total P.O./cil rate-soluble PJ)y then In 
good bone sup(*r])liosi)]iat(' the values of ST and 
SS should not exceed 130 and the diff<‘rence ST— SS 
should not be great. If the values of SS and ST 
fall much Ixdow 110, precipitated phosphate's have 
])robably been added. A value of 1-3 for the i)er- 
(xmtage of residue insoluble in aqua regia is high. 

IT. Cornpai ing the ammonium citrate method with 
the molybdate' method for the estimation of phos- 
tdioric acid in su|H‘rphosphntes and basic slag, the 
authors find that, in the case of basic slag, the 
citrate method may sometimes lead to serious errors. 
If the result^ disfigree and the precipitates are not 
perfectly white and amorphous after calcination, It 
Is possible, by estimating the iron, to determine 
wliether errors are due to its presence. In such a 
case, preliminary elimination of the iron by means 
of “ cupferron ** might give reliable results. This 
method, however, Is not generally applicable, In 
practice, to commercial analyses. In the cases 
where Iron or alnminlum phosphates are Concenjed 
the citrate method Is not applicable.— W. 0. 
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OreeMund! Vatue of as a source of potassium 

for plant culture. R. H. True and F. W. Gelse. 
J. AgriC. Res., 1018, 15, 483^92. 

The greensands (mainly glauc?onite, with or with- 
out fossil shells) or greensand marls used in the 
experiment contained CaO 033— 12*50% ; P.O. 
0*16— T25%; SO, 0 0-0*50%; total K,0, 1*52-7*63%; 
Kj,0 soluble in dilute hydrochloric acid, r 35— 6*80%. 
Their effects on the growth of Turkey Red wheat 
and red clover during the first two months In pots 
were exjimined and compared with the results 
obtained with various potassium salts. Greensands 
and greensand marls api>ear to be able to supply 
sufficient potassium to satisfy the demand of the 
two crops mentioned during the first two months 
of their growth. The plants yielded a greater dry 
weight of tops than was obtained in similar cultures 
where potassium salts were used. Exceptional re- 
sults were obtained with one greensand, which was 
found to belong to the unusual class of so-called 
poisonous marls.” Even in this case, however, the 
greensand applied at the rate of 1—5 tons per acre 
would probably be a useful fertiliser if ground lime- 
stone at the rate of 1 ton or more per acre were 
also applied.— W. G. 


Manganese dioxide; Action of on nitrogenous 

organic substances, especially amides, with a view 
to the use of this dioxide as a fertiliser. G. 
Ijeoncini and C. Fieri. R. Univers. dl Pisa, Istit. 
di Chim. agr., Stud. Ricerche, J1M)9 — 1914, Pt. 22, 
328—348. Rull. Agric. Intell., 1918, 9, 1206—1201. 
Experiments, in vitro, liave been made to d<?termiiie 
whether manganese dioxide in the soil is capable of 
causing the oxidation of nitrogenous organic sub- 
stances. Ammonlacal compounds are not oxidised 
by manganese dioxide. Amides of the fatty a<*ids 
and urea in aqueous solution are easily oxidised 
at the boiling point with the formation of nitric 
acid, whether the solution be aliialine, acid, or 
neutral, but at 30° (). hardly any oxidation occurs, 
except in tiic ease of dicyanodlamide which gives 
trac(?s of nitric acid at tills temiK'ruture. Amino- 
acids and their amid<‘s are not oxidised in aqueous 
solution either at 30° O. or at the boiling-point. 
Hippuric acid, uric acid and its xanthine and 
hypoxaiithiiK' derivatives are slightly acted on by 
manganese dioxide, there being a tendency for the 
formation of small quantities of ammonia. — W. G. 

Fertilisers ; Manufacture of from ammonia. 

O. Bosch. Z. Elektrochem., 1918, 24, 361— 3G9. 

A DESCRIPTION is giveu in slight detail of methods 
employed in the production of fertilisers from syn- 
thetic ammonia. In the production of ammonium 
Sulphate at the rate of 10(^120 tons per day, using 
five saturators, each with an output of 25 tons of 
Eulphate, trouble was experienced due to the rapid 
corrosion of the lead bell. BxiK'rlraents showed 
that boiling ammonlacal ammonium sulphate solu^ 
tlon rapidly corroded lead and the trouble was 
traced to the large diameter of the bell, whereby 
wave-motion of the liquid ^^as set up and local super- 
saturation with ammonia occurred. Corrosion of 
the phosphor-bronze parts of the pumps and centri- 
fuge was also produced, but was prevented by cool- 
ing the ammonium sulphate solution. It was neces- 
sary to cool slowly to obtain a salt which drained 
readily, and cooling by accelerated evaporation, 
for Instance, by means of a current of air or 
by application of a vacuum Is recommended. 
Ammonium sulphate is also produced by leading 
carbon dioxide and ammonia into an aqueous sus- 
pension of finely powdered gypsum. It is stated 
that in the future more ammonium sulphate 
wOl be produced by this method in Germany 
than wa# formerly obtained as a by-product 


of the coking Industry. A third method for the 
production of ammonium sulphate consists In heat- 
ing ammonium bisulphite solution, prepared from 
ammonia and sulphurous acid, ONH.HSO = 
3(NH 2 S-f 2 H 30 . With concen- 

trated solutions this reaction proceeds with 
explosive violence and experiments showed that 
the sulphur produced catalytically accelerates 
the reaction. By adding sulphur or another 
catalyst, e.g., selenium, at the beginning the re- 
action can be curried out at a low temperature 
without risk of explosion. The sulphur obtained as 
a by-product is of high purity. Practically neutral 
ammonium sulphate can be obtained, instead of a 
mixture of sulphate and sulphuric acid, by starting 
with a solution containing 2 mols. NH HSO. to 
1 mol. and since a solution of this com- 

position exhibits very low partial pressures of 
sulphur dioxide and ammonia, the process can be 
adapted to the recovery of sulphur dioxide from 
waste gas(‘S. Other products mentioned are a fer- 
tiliser made by absorbing ammonia in suiKii phos- 
phate; ammonium nitrate made from nitric nold 
obtained by the oxidation of ammonia in the pre- 
sence of iron and bismuth oxides; and a product 
in which the four molecules of water of crystallisa- 
tion of calcium nitrate are replaced by urea. Urea 
Is produc'ed by heating ammonium carbonate and 
carbamate to 130° C. -'140° C. In the manufacture 
of ammonium nitrate it was observed that hot con- 
centrated solntions of this salt rapidly reniler 
wrought iron v(‘ry brittle. — J. F. S. 


Sulphur industry and superphosphate. Tlrelll. 
Hee VII. 


[Colton] holly refuse. Dowell and Frledemann. 
See XIXa. ^ 


Caleium phosphate and ammonium compounds from 
setcage. Gonne. »S’cc XIXb. 


Patents. 

Huperphosphales and the like; Apparatus for use 

In excavating . O. M. Oonder, Harrow. Eng. 

Pat. 122,709. (Appls. 208<{, 5.2.18, and 12,160, 
25.7.18.) 

SupERPiiosiaiATK deposited in a series of parallel re- 
cei)tacles is discharged by a single excavator which 
is moved on rails in front of the series. The ex- 
cavator consists of a helical blade supported on a 
transverse horizontal shaft, w'ith or without lateral 
cutters, and it may be driven In either direction so 
as to transfer the cut material to one side or the 
other and discharge it on to tray conveyors arranged 
between each pair of receptacles. Alternatively a 
bucket cutter may be used, driven only In one 
direction, and the material delivered on to a rever- 
sible conveyor which conveys it to the tray con- 
veyors. The side w^alls of the receptacle are carried 
on overhead girders by rollers, and both may be 
moved outwards or returned to their places simul- 
taneously. The excavator is carried on a trolley, and ^ 
rails on the trolI(\v may l>e locked In continuation 
with the supporting rails of the receptacle, 

— W. F. F. 


Fertilising method and material. W. O. SnelUng, 
Allentown, Pa. U.S. Pat. 1,289,565, 81.12.18. 
Appl., 16.7.18. 

A OHARQE of explosive material associated with 
micro-organisms beneficial to plant growth Is ex- 
ploded in the soil.— 0. A. M. 
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FertilUcr composition. L. L. Jackson* Assignor to 
0. O. Hornev, New York. U.S. Pat. 1,289,789, 
31.12.18. Appl.. 17.3.17. 

run: fertlUst'r contains a precipitated calcium salt, 
such as calcium carbomitc*, and a pr(‘clpitated silicon 
c?orapoiind, such as calf'inni slllcale, wKh or without 
the addition of pn‘<‘ipitaied aluinlninin hydroxide 
and i)otaHsluni nlfrute ~~C, A. M. 


XVU.-SUGARS; STARCHES; GUMS. 

Cane juicra; Valourivfj mutter of [caused (nj 

the presence of i) on-polpphcrtol compoHn(ls\. 
M. A. Schnelirr. Louisiana P.nllelln ir)7. (Vf. 
Zerbaii, this .1., IDIS, 778 a.) 

In the clarification of raw cane juic(‘ by addition 
>C an e.vccHs of linu' followed by sodlnin phosphate, 
i very strlklnj.; iin[>rovein(‘nt was obstuved In the 
•olour, which clianged from a <lark Idackish tint 
to a bright yidlow. Hlinilarly goo<l results wau-i* 
ibtalned by the production of anotluu- tioeculent 
[ireclpitale, namely aluminium liytlroxlde, in tlie 
Juice. Th(‘ author attributes this notabl<‘ clarifying 
effect to th(‘ (dimlnation of compcainds of iron with 
polyplumols and pluMioleaiiiovylic m-ids, the so- 
call(‘d “ tannln.s,” wlii(‘h ar(‘ itres^uil In tlu‘ vascular 
bundles of the <*yeM, shoots, and top^ of the cam^ 
An aqueou.s extiaci of >oung slioots gave a very 
strong greenisli-black coloration with lerrii! salts, 
and by soaking bagassi' In a sidulion of fm-ric 
chloride it was slaiiu'd black, tin* colour of the e>es 
l)elng particularly iutmise. (\)mpounds sucli as iron 
!;luco.sat(‘ or saccharal(' ai'c inc.'ipjible of accounting 
for HO (h*(‘j> Ifaek a colour. An analogous effect 
is observ(‘d In the case of freshly (‘X(»r(‘s.se<l lH*et 
julc'es, which daiken rapidly on account of the 
jin'sence of catc'chol .and tnices of Icrrous 
salts, the latter b(‘ing oxidised by the action 
of an oxkhiso. In th(‘ cane sugar factory, the 
colour due to tlie presiUK'c of such compounds may 
he decomi)os(‘d by heating with phosphoric add, 
but the clear yidlow lUpior thus obtained dar.k<'nK 
iigaln on cooling, when tlie compound is re-formed. 
Sulphurous Jiclii acts similarly, its Intluence Inung 
principally due to reduction, but here again the 
effect is not i)ermanent, since a sulphlted syrup may 
darken gradually at its surfaee; while a sugar 
lx>Ued from such a syrup, though of good colour 
at first, may darken more or less after a time, due 
to ve-oxldat Ion. (k)mplete elimination of the colour- 
forming impurities is accomi)lished by the alu- 
minium hydroxide proeexss of clarilicatlon men- 
tioned, or mor(‘ praclicMlly and economically by a 
method of carbonatatlon. as, e.<j., by w'arinlng the 
clarltied juic<‘ to 50'^ liming to .”.--4 c.c. (of A/10 
acid i)er 1(X) c.c.), earboiinting back to 0 5 e.c., beat- 
ing to boiling, tilterlng, suljddting to sllglit acidity, 
and again llltering. .Tulce thus ela rilled should he. 
coiK^entrated and grained la evaporators nud 
vacuum pans of copper, •nlundninm, or suitat)le rust- 
proof enamel; or alternatively, if a plant of Iron 
be used, the formation of glncosates (which le.sult 
from the action of alkalis on reducing sugars at 
high tem|>eraturcs, and also give an Intensely dark 
(X)loiir!ng matter) should be avoided by lieatlng in 
neutral or slightly acid solution. Animal eliareo:il 
and d(H*olorising carbon are capable of removing 
this colouring matter completely by adsorption. 

— J. P. O. 

[iSfMj^ar] juice clarification and dccolorisation with 
a new carbon. S, S. Peck and A. Adams. Hawaiian 
riieni. Assoc., Oct. 2S, 1918. Int. Sugar J., 1919, 
21, 72-74. 

In laboratory experiments made with a new decolor- 
ising carbon (see U.S. Pat. 1,251,64«; this J., 1918, 
183 a), the best results were obtained by utdng it 


as a filter layer, instead of mixing the liquor to 
be tn*ated with the carbob and jsubsequently filter- 
ing. Increases In purity as high as 4*4° from clari- 
fied Juices were obtiilned, though generally the in- 
crease was smaller, dei)ending upon the number of 
times the carbon was used and the amount of juice 
that was passed through it. About 95% of the colour 
could be eliminated from the juice at first, but us 
the earbou became charged with impurities this 
amount gradually sank to 70%. Factory-scale 
te.sls wore also madi'. The carbon wiis placed 
in frames in a filtcT-press and gave a clear, 
almost colourless tiltrate when clarilied juice 
was pa.s.sed through it. The passage of juice 
through the carl)on was conllnued until the 
rate of flow was eonslderably relarded. The 
nunalning sucrose was readily washed out froni 
the filter-press, and hot water and steam were then 
l>assed through, (he runnings thus obtaimal being 
v(Ty dark and of an extremely disagreeable odour 
and taste. Following this treaiment, juice was 
again passed tlirough tlie carbon lay(‘r, and the 
im*rea.s(‘ in purity and the removal of the colour 
W(T<‘ still .satisfactory, though k'ss so than before. 
Tliese operations were repeated six times, the 
highest Increase in purity noticed indug 2()°, and 
the low'cst 1-2^, whlk' I he amount of colour 
eliininat('<l varied from 87% <luring the first hour’s 
run to fi0%, at Die emi of an hour’s tc'st aft(‘r the 
seventh tlim* of re-ii.se. In addition to the jiartlal 
removal of colour, there was an almost complete 
disappea ranee of the fiavonr ix'eiiliar to raw cane 
jul(‘(*. Th(‘ treated jni<‘(‘ eNa{)orMt(‘d and grained 
very readily, owing to tlie deerease<l amount of 
gums and other viscous mailers pre.sent. Moreover 
most of I he scah'-forming iinpuritl(*s were nunoved 
from the jnie(‘, the evaporators after s(*veral days’ 
use showing no deposit, whilst tin' asli content of 
the carbon increased from 30 to (>()%.— J. P. (). 


Dccotorisinp carbons; Jnvesliuations on , ushuj 

“ Carlxtraffin.'* V. Staiick. Z. Zuekerind. Bohm., 
Oct., 1917 and 1918; Tljdsehr. Algeiu. Tech. 
Ver(‘eu. Bet‘l wortelsnikerfahr. en Kailin., 1919, 
No. 8, llG-122. 

Accoudino to the antlior, “ Eponit,” “ Norit,” ami 
“ (.’arborathn ” (wliieh nmcii r(‘S(‘inhle one another) 
ar(‘ [iretinred from x\oo(l, ikniI, i‘(e., by Zelnie/.ek’s 
method (Aiislriau Pal. 08,109; Fr. Pat. 4Tl,2i)5; this 
.1., 1915, 210), tliongh modification may some- 
times lx* used. In experiments with “ (’arboraftin ” 
for (hs'olorising syrups in the refinery, the best 
result.s were obtained by jiassing the liquor through 
a layer of tlie carbon, in a six'cial pressure filter, a 
layer of kieselguhr or of fine asbestos fibre being 
deposited upon the clotli before introducing the 
earhon. Tests on the large scale in a refinery In 
Boliemia showed that working with slightly acid 
llciuors at 90°— 98° (h a greater dec’olorisatlon was 
obtained with 0 07% of “ (^arboralBn ” than with 
0-5% of animal charcoal. Several disadvantages, 
howex'er, were noticed, the principal of which were 
the slowness of filtration and tlie dilBciilty in ob- 
taining a perfectly bright lillrntc. In spite of much 
care, particles of the carbon passed over into the 
filtrate, these appearing later as black specks on 
the surface of the finished sugar “ loaves.”— J. P. (). 


Colloid chemistrp of Fcbllng's sugar test. M. H. 
Fischer and M. 0. Hooker. J. Lab. and Clin. 
Med., 1918, 3, No. G. Int. Sugar J., 1919, 21, 7G- 
78. 

In the determination of sugars by reduction of Feh- 
ling's solution, the precipitate Is not always 
bright red, but sometimes orange or yellow, 
whilst occasionally only a greenish discoloration Is 
obt^nod, from which a light greenish or dirty 


V 'V 


f*x*rrni..»o.fc: ct. xvra.— fbbmhntati6h nroxJSTKffis. 

TT-’ — - ^ ; 



yellow precipitate may ^settle out In the course of 
^uy days. The yellow pi-ecipitate has frequently 
been described as a hydrated form of the oxide. 
According to the authors, however, the composition 
of the oxide, whatever its colour may be, is iden- 
tical, and the varying colour is due to dlffereut'es 
in tlie degree of subdivision, dei>eudiug upon the 
particular conditions prevailing during precipita- 
tion. If Fehling’s solution be mixed with a small 
quantity of a solution of reducing sugar at the 
ordinary temix}ratun‘, a series of such colour 
changes may be obser\ed. The originally clear 
solution first becomes less transparent, then the 
colour changes to a leaf green, and next to a 
yellowish green. At this time more or less precipi- 
tate may separate out; while later, not only this 
yellow precipitate, but the superualant liquid as 
well, iK'comes yellow orange, then brilliant orang(‘, 
and finally bright nnl. Mh-roseopical examination 
shows that as tlie dlflcrent eolonrs ar(‘ li<'ing de- 
veloi^ed there is ooincidiuitly a gradual increase In 
the size of the particles. IJ('nc(' a ]>osiliv<‘ rtMirdlon 
Indleates the presence of a reducing substanc(‘, 
whether It Is merely a dirty green solution, a y(dIo\v 
or orange precipitate, or a bright rc<l i)reeipilat<‘ 
To ensure the formation of the red precipitate a 
small amount of reducing sugar should be used, 
for with much i)resent the number of points at 
which the co])i)er sail is attacked and nslueed w'ill 
evidently be much givat(‘r than wiien only a small 
amount Is present, (hiprous oxide In any of Its 
intermediate slates of subdivision may be stabi- 
lis(‘d by the addition to the i(‘action mixture of a 
suitable liydrofddlic colloid, c r/., gum or egg altui- 
mln; some of I lie degradation products resulting 
from the net ion of tlie alkali of the Fehling’s 
solution on (he nalueing sugar are themselves 
hydroiiliilie In type. Temiiernture also may jilny 
a part in determining th(‘ state of dispersion, and 
reduction at a high temperature (as in the usual 
procedure) U more likely to yield the colloidal tyiH'S 
(if r(‘duetion products than at the ordinary tem- 
perature. Thus, a urine containing a small amount 
of rcHluclng substances wlileh upon boiling with 
Fehllng’s solutlou yields only a dirty green solu- 
tion will show a briirht red preclrdtate if the same 
proportions are slmfily ml\(‘d and sef aside at the 
ordinary temperature for 21 hours. — J. P. O. 


volume to about 200 c.c. A further quantity of 
20 c.c. of hydrochloric acid Is added and the whole’ 
heated In a boiling water bath for 4 hours under a 
reflux condenser. The quantity of dextrose Is esti- 
mated iK)larlmetrioalIy and calculated to starch. 
Control analyses have shown tlie accuracy of the 
method, even when soluble .starch is mixed with 
large quuntlllos of commercial dextrin. It Is to 
Iv noted, however, that am> lodextrlii yields an 
iodine compound which is precipitated by half- 
saturated ammonium sulphate solution in the pre- 
sence of exo<‘ss of iodine. Amylodextrln may 
thendore determined by tlie dift’erence in the 
results (ibtfiiued, on the one hand by adding iodine 
solution with eacii of the washing liquors, to pre- 
serve I he exet'ss of lodlni', and on th(‘ other by 
washing out tin* wholt‘ of tlie Iodine with ammonium 
sulphate solution.-— .1 . F. B. 


.starch; Mrthud far the preparaiioa of . 

.1. (\ Small. .T. Amer. ("liem, Soe., IDIP, 41, 113- 
120 . 

Tiir nudliod of j)n‘parlug a soluble starch by boiling 
with a](‘oliollc hydrochloric aeld has been studied, 
in order to tlx tlic' most favourable eondlllous for 
eompl(‘t<‘ conver.sion witliont tlie formal Ion of more 
profoundly moditicMl ])roduet.s. Alcohol of 05% 
stnuigth and hydroelilor!(‘ acid of sp. gr. 1 10 were 
employed. TiuH‘ of trealmenf, concmil r.at ion of 
a(dd, and ])roporlion of liquid to staivh were 
varU'd. TIu‘ hlglu'st yJidd of soluble starch was 
obtained wlum 0 75 c.c. of strong fiydroehlorlc acid 
was ndd(‘(] to 100 c c. of 0.5% alcoiiol and used for^ 
(he conv(‘rslon of 20 grins, of starch, the llqul<r®^ 
b(‘liig boiled for 10 minute's with goo(1 nglfatlon. 
TIu' exact quantity of sodium bicarbonate* required 
to neutralise (In* acid was added at once and the 
]>roduct filtered olV, wa.sb(*d with nleoliol, and 
dried. Thid(*r favourabl<* conditions II Is pos.slble^ 
to prodiKH* a conqilete'ly conv('r1(*d starch, which 
shows no reaction for erytlirodextrln and no 
cutiric-reduciiig powi'r, — .T. F. B. 

Patents. 

Vcffctahlc (jliic or atlhcMfrc. (\ Bergqulst, Assignor 
to F. W. Tunncll Sc Co., Pliiladclphla, Pa. TJ.S. 
Pat. 1,287.811, 17.12 IK. Apiik. 15.12.17. 


SoluhJc starch; Determiaation of in the pre- 

sence of starch and its hydrolytic clcaraqc. pro 
diicf.s. .7, C. Small. ,7. Amcr. (^h(‘in. Soc., 1010, 
41, 107—112. 


A oEi.ATTNisTN'o stnrcli ndni>t(‘d to yield n clear film 
In drying is pn'pariMl from si arch and h(‘xamethyl- 
('iieletraminc. A. M. 


Three grms. of the sample Is susjx'nded In about 
200 of water wiiieh Is then ralw'd to the boiling 
point with continuous agitation. The solution Is 
cooled, made up to 2.50 c.c. and filtered to remove 
the ordinary starch, If neee'ssary, after centrifuging. 
Two hundred c.c. of the filtrate Is placed In a 
500 c.c. centrifuge bottle and 10 c.c. of 4% iodine 
solution In 0% potassium iodide solution is added. 
An equal volume of saturated nnimonium sulphate 
solution is added and the iodine compound of 
soluble starch Is thereby precipitated. The liquid 
Is centrifuged at a mexierate .sfieed, the reddish- 
brown supernatant liquor siphoned off, the preeiid- 
txte shaken with water, again precipitated with 
an equal volume of saturated ammonium sulphate 
solution and again centrifuged. Five washings In 
this manner are generally sufficient to remove the 
r(*d coloration due to dextrin. All the liquors 
should be passed through a filter before being dis- 
carded, and the precipitate on the filter is finally 
washed back Into the bottle. The washed precipi- 
tate is transferred to a flask with a total volume 
of water not exceeding 300 — 400 c.c.; 5 c.c. of 
hydrochloHc acid (sp. gr. 1126) is added and the 
liquid is boiled for 24 hours so as to reduq^ its 


Vcffctahle charcoal. Eng. Pal. 122,405. Sfee I7n. 
Dccolorisiny carbon. Eng. Pat. 122,008. ITn. 
Dccolorisiny carbon. U.S. Pat. 1,200,002. See I7ii. 


XVin.-raiMENTATION INDUSTRIES. 

Wood; Alcohol from . Laskowsky. Chem.- 

Zeit., 1910, 43 , 51. 

An account Is glv(m of the operation of a jilant 
for the production of alcohol from sawdust by ♦ 
Classen’s jiroeess which was work(^d In England 
12 years ago. The plant comririsf'd an autoclave 
of 12 cub. m. cajiaclty, a lixiviating plant with 
neutralising vesst^ls, fllter-pr(;KS(‘S, fermentation 
tuns, storage vats for the ferm(*nted wash, stills, 
spirit storage vats, and sf)ont-wash pits. The auto» 
clave had a Rtf*am jacket and a homogeneously 
lead-lined Interior, and could be slowly rotated. 

The charge was 1 ton of sawdust with a solution of 
sulphurous acid. The st^ura pressure In the jacket 
was 4 atmos. giving an internal temperature of 




145*^ O. and a preaaure of 7 atmos. This pressure 
was maintained for a certain time and the sulphur 
^VoxVde then released. The conversion was com- 
plete In 4r>-l)0 minutes. The average saccharifica- 
tion corresponded to 22% of reducing sugar calcu- 
Jated on the dry Hubstam^ of the wood. In the 
most favounihJe cases about 00% of this reducing 
sugar was fermentable. The converted sawdust 
was lixiviated with water, the solution was neu- 
tralised with chalk, and Ultered. The sweet worts 
at 10—15% of extract were fermented partly direct 
and partly with the addition of nutrient salts. The 
fermo/i tat Ions wen‘ extremely slow and the yield 
of aleolKd amounted In favourable ca.ses to 5^-0 
litres iM'F 100 kilos, of dry woml suba(anct‘. The 
sawdust contained about 20% of moisture and cost 
il per ton. (’lassen’s profjf'ss has undergone many 
in)j)rovemenls in recent years, and it sliould In? i)os- 
slble now to double tiie above yield of al(‘ohol. 
The residue from the lixiviating plant could l>e 
u.'*ed for mixing with inolassea and with evapo- 
rated spent-wash for fodder purposes.— .7. F. 11. 

8{/strm of drying. IVtlt. *SVc XIXa. 

Effect of acidH on It. coH. Wyeth. »SVc XIXb. 

I’ATKNTS. 

liecrragca; Mannfavtuui of cjitravtH of hver and 

other fermented . Manufacture of liquid- 

condenfted yeaHt-trvuied c.vinirtH from heveragcH. 
n. IIeus(‘r, (Uilcago, 111. U.S. Put.s. (a) l,21K),10t 
and (It) 1 ,2i)0,ll)2, 7. 1 . 10. Ai>pl., 1 1 .12.10 and 5.4.17. 
'*''(a) Fetvmkntki) iK'vei’nges such as Ix'cr arc‘ cone(^\- 
trated tiiid aftt'rwards subjei^ted to fermentation 
witli yeast, (h) Syrups capable of conversion into 
beverages by dilution with water, are produced 
from )>nrtially hu’inented iK‘verages such ns b(*er 
wort, by eoiavutialloa and subsi'queiit fermentation 
with yeast. -J. II. L. 

(Uyccrol: Process of manufaciuring ,7. II. 

EolT, Jun., Washington, D.O. U.S. Pat. 1,28H,:}08, 
17.12.IS. Appl , 2I.7.17. (DixUeated to the 
laiblle.) 

Olyckroi. is pro(hK‘e<l by fermenting a sugar in an 
alkaline medium. - (\ A. M. 


XIXa.-FOODS. 

Milk; Methods of caJciilating added icater in . 

L. J. ll.irvis. Analyst, 1010, «, 43-45 (See 
this ,1.. lOls, 712 A.) 

A TABiJC ia given allowing ixnvenlages of solids not- 
fat In fat-fnv milk and in milk of minimum stan- 
dard eomiioslllon eorro.spondiiig with iiereentngos 
of added water; tlil.s table Is const rneted from the 
formula given previously (toe. rit.). The figures 
jmay also be u.sed in tlie form of an allnement chart ’ 
or as a calculating (slUh') rule.— W. P. S. 

Cabbage; ANtiseortjuf/c value of . I. Anti- 

scorbutic and growl h-imnnoting properties of raw 
and heated cabbage. E. M. Delf. Blochem. J., 
1918, 12, 4UV-147. 

It has btHui sliown experimentally that a very 
small amount of raw calibage daily in conjunction 
with a diet of grain and uutocUived milk Is suffi- 
cient to afford protection from symptoms of scurvy. 
The antiscorbutic factor of cabbage Is exceedingly 
sensitive to heat. After heating for 1 hour at 
00^^ C., 70% is lost, and at 90° C. over 90% is de- 
stroyed. The results Indicate broadly that the 
least loss of antiscorbutic properties will be oh- . 
tained hy cooki^ green vegetables for a ^ort time 




at a higher temperature, rather than for a longe 
time at a lower temperature, Steaming should b 
employed, for preference, but if boiling is adopted 
the addition of either acid (citric acid) or alka] 
(sodium carbonate) should be avoided.— W. G. 

Cabbage; Antiscorbutic value of — . II. Effec 
of drying on the antiscorbutic and growth-pro 
moling properties of cabbage. E. M. Delf am] 
R. F. Skelton. Blochem. J., 1918, 12, 448—464. 

There Is a loss in antiscorbutic properties of more 
than 9S% when cabbage is dried at a low tempera- 
ture and stored for 2—3 weeks, and If the storing 
Is prolonged to 3 mouths nearly all the protective 
value of the fresh material Is lost. The loss Is 
not so great if the cabbage is plunged into boiling 
water before drying. During drying and storage 
there is also destruction of the fat-soluble, growth- 
promoting factor, tlie loss lieing about 86% at the 
end of two weeks. The preservation of vegetables 
by drying Is an unprofitable proc-es,s having regard 
to the labour and fuel involved, to the low nutritive 
and antisLxubulie value of the prmliiet, and to the 
subseipient deterioi’ation on storage.— W. G. 

Drying [fnllk, eggs, etc.]; New system of - — . 

P. Petit. Brasserie et Malterie, 1918, 8, 282-287. 

The desieeutlon of milk and eggs, for purposes of 
preservation and transiiort, has been curried out 
on a very large scale at Bueare.st with a new tym* 
of npparuLus in which Ihe liquid is atomised *by 
striking a raiiidly rotating i)lat(‘. The liquid is 
injeeleil, together with air, into an atomising 
ehamkn’ in wtileh it strikes a rotating plate situated 
In front of the ontlet. The mixture of air and 
liquid particles passi's into a eylindrieal drying 
ehamlx'r into wliieh hot air, eg., at 100°— 12(f° C., 
la introduced. The air is rapidly cooled by evapor- 
ation of the moisture and tlie dried particles never 
attain a high temixnMlnre. Tn a si'eoml form of 
apparatus descrllxMl, the rotating plate is absent., 
'I’he liquid is injected as a spray into tlie low^r 
ernl of a vi'rtical cylinder and is earrl(*d upwards 
and dried iiy a helical current of hot air. The 
dried material is cjirried by the air into a S(‘pa- 
ralor. It is snggesliMl tl.at the i>rinelp]e of tlu' 
rotating idate system might iw apjilied to the dry- 
ing of malt, brewers’ spent grains, and yeast, tile 
material being scattered by falling on the jilnte 
and dri(‘d by subw-quenl ly falling througli a rising 
column of hot air. J. H. li. 

Drying and concentrating liquids at low tempera- 
tures; The Marmicr and Canonne apparatus for 

. L. Murmler. Ann. Inst. Pasteur, 191S, 32, 

1 15— 149. Bull. Agric. Ini ell., 1918, 9, 1360—1362. 

The apparatus, intended fi)r tlie concentration or 
desiccation of Ihiulds such as milk or graiKi must, 
consists of a vertical cylindrical water-jacketed 
still in coiunninieation with a suitable eondenstu' 
and a vaeunm pump. The liquid to be treated 
enters the still from above through a hollow vertical 
rotary shaft wlilcli passes through the hood of th(^ 
still and bears, insi<le the latter, hollow radial 
arms provided witli nozzles, so that the liquid is 
sprayed against the hot walls, of the still and 
rapidly evaiK)rated. The shaft also carries 
serajjers which remove the concentrated or desic- 
cated material from the walls of the still and sweep 
it over the floor towards a sunken chamber, at the 
centre, from which it Is afterwards discharge^!. 
The evaporation of the sprayed liquid is so rapid 
that with proper regulation of the rate of Inflow, 
rotation the shaft, and temperature of the 
jacket, it Is often possible to keep the shaft In 
continuous rotation, but If necessary a pause may 
be niter each complete rotation. Ia conse- 
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quenoe of the rapid evaporation the temperature of 
the material is c«m8lderably below that of the jacket, 
e.ff.f ill concentrating fresh grape must, with the 
jacket at 3(1°— 40® C., the temperature of the must 
Itself did not exceed 20"^— 20'= C.-J. n. L. 

Flouni; Composition o) various used as Huh 

Mtitutes for wheat flour, llanaiul. Ann Falslf 
191S, 11, ;iKS~300. 

The following is tlie composition of various flours 
etc. which have been used in bread-making — 


Sorghums; Pats and fatty acids of the giytin 

C. K. Francis and W. G. Frlwlemann. Qkla’ 
Agrlc. Exp. Stat., Bull. 117, 1917. 14 pages. ' 
The nature of tln^ fat imesent In kaflr, feterltu 
and inilo, (he chief varieties of the grain sorghums 
was d<‘termined. Six fatly adds were found’ 
namely, oleic and IJ nolle (SO— S(;% of the fat)! 
skairic and j)alm]tle (7—10%), butyric and formic 
(0.»9~0Sn%). Thkvs of saturated adds higher 
than stearic were found in kaflr and rnllo fat. 

— J. 11. J. 


Morocco boa ns : 

Floor (riold 80%) 

Bran (yield 10%) 

Maizo, parti'oolourod, tr.S.A. ; 
Flour (yield S6 3‘^(',) 

Bran (yield 5 

Maize, La Plata : 

Flour (yield 80 9 /j 
Bran (yield 6 2%) 

Buckwheat : 

Flour (yield 72 2%) 

Millet, Alf?enan : 

Flour (yield .ni 0%) 

Bran (yield 1 5 0';,',) 
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Animal carcases etc.; Utilisation of . Frabot. 

Ann. Cliini. Analyt., 1919, 1, rifi— 0.5. 

Foil the utilisation of carcases of diseased animals, 
ofTal, etc., a process la recommended by wlileli fats 
and g(‘latln are recov(‘red and tlie nunainder of 
llu' material converted into a meat-meal. The car- 
case or otlu'r raw matiTlal is placed In a p(‘r' 
forated rotating cylinder mounlod horizontally In 
a stenm-jacket(‘{l autoclave and the cooking oiiera- 
tlon is maintained for 4 to 5 hours. During this 
time, fats and soluble snl)stniic(‘s collect in the 
autoclave and are drawn oil' and passed into a faf- 
seiiarating aiiparatus, tbe aqueous portion Is llion 
condnetod to an ovaijorator in which It Is concen- 
trated to form glue. Tlie hot vajiours from the 
evaporator may be used for h(‘nliug the autoclave. 
After the fats efe have Dvii ^vllbdrawn from tlx* 
autoelavt*, the perforated c.vlii)d(*r is rotatiul while 
the ma.ss of malm-lal Is dried: the disintegrated 
material, as it dries, falls through the fierforallonH 
and is rediic(*d to a flue [lowder in the autoelnve. 
This drying ornM-atlon tak(*s from 2 to .5 hrs. The 
whole apparatus is s(*If-conta iikmI ; any vajionrs 
evolved and whlcli cannot he utlllsiMl are elthi'r 
condensed or conducted to a flu<> and hurned with 
the furnace gases. The nicat-mcal obtained ron- 
fains: wafer, 8; proteins, nO to 00; phosqiliorie 
acid, 8: and fat, 10 to 12%: II may he used as a pig 
or poultry food.— W. P. S. 


- W. P. S. 

Bolly u'fuse [fiom cotton]; tlrpci iments tilth . 

i\ T. Dowell Mild W. G. Frli'di'ijiann. Okla. 
Agric. lOx]). Slat., Bull. 121, 1918. 8 pages. 

Bomm rcfns<‘ conslsls of the hniT and some un- 
glniKMl cotton from nnojicned bolls of cotton 
gatlKU’cd at ilx' < los(‘ of the picking season. Feed- 
ing (‘xpiTlments on caftk* showcal that the refuse 
was readily (‘a leu. serving as a good roughage, and 
that whim tlu' pereimtagi* of cotton was high the 
animals gained in weflghi 55u‘ results of a 
chemical analysis of the refusi* were: nioislnre 
12%, ash (>%,, prol(‘in lO'Y,, flhiv 11%, nil rogen-froe 
e\tra<‘t IflVo, fat 2o%. A UK'yhnnical analysis 
showed: cotton KC'.',. simmI 1.5%. burrs 75%. A 
sample containing only 1"',', of si*i'd was nn.snltable 
as a fcislin^ stuff si'cd fi’oin tin* bollies and 

(he oil cal<<* made from it \v(*re of Infiudor quality. 
The ash Is rich In iihosphalc and iiotash, and is a 
good fertlli.s(‘r. - J. H. .T. 

Vrqetatde fibres ; Determination of the diftrsfihUit ft 

of the erflufn'iir part of , rspecinlly woody 

fihirs. P Waenllg and W. Ghu’Iscli. Z. physiol, 
rhem.. 1018, 103. 87- 103. 

To obtain material of a moderately high degree of 
dig<*.stlblllly from wckxIv mailer requires thorough 
removal of the Jignifhul snhstance from the fibres. 
The following method has h(‘en devised for obtain- 
ing rapidly an a pfirovima t(* measure of the luaforlal 


Food canninq; Utility of blanch fnq in . Jlffert 

of cold shock upon haclerial death rates. E. M. 
Bruett. J. Ind. Eng. Chmii., 1010, 11, 37 — ,30. 
Preuminary heating followed by chilling does not, 
apparently, render bacterial sfiores more smisltive 
to the effects of heat, and blanching (iminerslon 
first in boiling and then in cold water) as a pre- 
the cold pack process of canning is not 
Justified on the basis of incrca.sed susceptibility of 
the bacteria to sterilisation bc'cnnse of “cold 
Shock “ Blanching, however, has a marked cleans- 
ing effect, and hence fewer spores are Introduced 
material: as tlje time required for 
varies with the initial contamination, 
« 18 dealrable to reduce this as much as possible, 

— W. P. S. 


I which Is non-sai*charltinbI(‘ and therefore undlges- 
tible, and wliich Infi'rfcn's with the digestion of 
the nutrhmt constituents In wfiody substances: the 
method Is based on the fact tliat, wlicn chlorine 
acts on woodv fibre, (lx* lignin fs at first nimo.sfc 
e\'eluslv<qy attaeked. the luoportlon of lignin pre- 
.sent thus corr(‘stiondJng with that of the chlorine 
nl>.sorbed. 10 grins of fix* mfif(‘rf/il Is moistened 
flioroughlv but not to sneb an evl(‘nt that water 
sennrates from it and introduced Into a wlde- 
neeked gas wa *<1)10" bottle with a ground top: the 
bottle i.s then fared arxl connected, bv way of a 
tower eharo^ed with wet nnmice and a bubble- 
counter, with a souree of chlorine. A slow stream 
of chloHne Is pass'd through the material for half 
an hour, the apparatus being then freed from excess 
of chlorine and weighed to within 001 grra.; this 
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^ure 1* repeated as long »» 

Increase In weight occurs, 1—2 hours 

Sent The “ fhlorlnc number ' the 

percentage Increase In weight, . ™,er 

mntfaf Thp losses (lu<^ tc evolution of wn 

action of the dilorino ore veiT o 7 Jrm 

taken up hv the water present nnioun s to ^ ‘ • 

r^r 100 ce at the ordinary teini>erntiire. In iso- 
flted caf^‘H of hanl. resinous woods not very finely 
divided the limit of absorption is Indistinct owing 
to diffusion t)elng dimeult: such cases are how- 
ever those of fibres v(‘ry rich in lignin, which give 
chlorine numbers of about 4.^)%, and may at once 
be ^irflcterlH(‘d as indigestlhlo. As a general rule, 
ihe chlorine number and indlgestlhlllty increase or 
diminish together. Processes for the removal of 
the woody substance from W’oody fibres must re- 
duce llic' elilorlno number to about 30 to gm^ a 
moderatelv digestible oelluloslc fodder, or to 20 or 
less if a highly digestible material Is required ^ be 
elilorlno numbers of nalnrnl straws do not differ 
•^really, the mean being .31S: straws wbieb have 
l>een treated with alkali or otheiwvise give values 
of 20, IT), or even less.— T II. P. 

Awhioacids [from oaRoinopenl H. D. Dnkln. 

Ploehem. .T., 1013, 12, 200 — 317. 

Thk author describes a new' method of separation 
of the products of hydrolysis of proteins and gives 
an account of Its application to the hydrolysis of 
enselnogen. After hydrolysis of the protein with 
snlphnrlc acid, and subsequent, removal of the latter 
as barium sulpbatc, tlie neutral concentrated solu- 
tion of nmino-aclds W’as submitted to continuous 
extraction with butyl alcohol, and five fraetions 
were obtained (1) Mono-nmino-nelds, both 
aliphatic and aromatic, which althongb insoluble 
In butyl alcohol. WTre extracted In the above pro- 
cess, but deposited as n cream-coloured, granular 
powder In the extraction flask. (2) Prollne, soluble 
in alcohol, and extracted by the butyl alcohol. 

(3) Peptide anhydrides (dlketopl pern zincs) ex- 
traeted by butyl alcohol but separated from (-) 
bv their sparing solubility In alcohol or water. 

(4) Dlcarboxvlle. nelds, not oxiraeted by butyl 
nleobol. (5) Dlamino acids not -extracted by butvl 
alcohol, but separnbio from f4) by pliospbolungstie 
acid and other menus No Indication of raeemisa- 
tlon of the products during tbc process was 
observed, this being of Importance In tbe npifii^’a- 
tlon of the method to the preparation of mntorlal 
for bacterial and auimnl metabolism experiments. 
By this method frnelion (1) Is readily obtained ns 
a "dry, almost neutral, amiuo-aeid mlxlnre suit- 
able W furuishing a ba^-'is for milrient nu'dla with 
or without tlio ndditlon of tryptophan. Further, 
since most of the amiuo-aclds which furnish dex- 
trose In tbe diabetic organism are absent from 
this mixture, there are possibilities of Its use 
for dietetic punmsos. Tlio method of extract ion 
with butyl nleobol was found to be applicable to 
tbe products of digestion of enselnogen t).v aefive 
pancreas extra •! and rendilv fnrnisbod tryptopbnn 
in a pure state. Tim method could probably be 
operated on a eousiderable s<‘nle and may l)e of 
service in obtaining Iryptepban for bneloriologleal 
and other ]»urTM^ses .V imw bydroxyamino-ncld, 
'/?-bydroxyglntnmtc acid, and a new peptide, 
d-lsoleucyl'd -valine nnbydride fisopropyl-.sec-bntyl- 
dlketoplpernzluo), wore isolated. (Roe further .1. 
Cthem. Soc., Apr., 1010.)— W. a. 

Cnrvo.9inr, it^ royifififutJou and O. 

Barger and F. Tulin. Pdoebera. .T., 1013, 12, 

402— -407. 

From Its behaviour tow-ards 2.4.5-trlnitrotoliienc 
camosine Is shown to be /5-alanylhlstidlne. It bns 


been gyntheslsed by condensing /J-nltropropIonyl 
chloride with histidine methyl ester and 
the resulting product with stannous chloride ana 
hydrochloric acid. (See further J. Chem. Soc., 
Apr., 1919.)-W. G. 

Cotton seed. De Segundo. Nee XII. 

Alcohol from wood. Laskowsky. *Vee XVllI. 

i^accharin in tahJefs. Bonis. N'^c XX. 

iielectivc coloration of liunifled plant membranes. 
Bugnon. See XXIII. 

Paten rs. 

Cocoa butler; Process for deodorising and decolor- 

ifflfiff . Co-oi)erativc Wholesale Soc., Ltd.,- 

ManchcHter, G. Martin, Manchester, and W. J. 
Hrlzell, Tdvei-pool. Eng. Pat. 122,512, 9.2.18. 
(z\ppl. 2.388/bS.) 

Coco\ butter is deodorised and decolorised by pass- 
ing steam tlirough it at a high temperature, c.g., 
140° C. Tbe material is boated to the required 
temperature in a pre-beating vessel fitted with stii- 
rlng meelianism, and discharged iiiub-r gravity into 
a St on m-jaeket 0(1 still provided with an Internal 
])erforated coll for tbe injection of steam Into the 
charge. The steam issuing from tbc still-head is 
condcns(Ml in cooling coils .and dlscbarg(‘d into an 
effluent chamber In which a vacuum may be maln- 
tniiuvl. The duration of trealnu'ut xarlos from 
oq_,jo mins, to several hours. In a modified form 
of the lu-ocoss, suitabk' for tli<‘ treatment of small 
qunniilies of cocoa butler, the steam Is generated 
in the beat(Ml charge by introduction of moist 
mab-rlnl such as polatoc's; the solid residue of the 
I latter assists in th(' sub^eqm-nt elarifientlon of the 
I eh.arge — J. IT. L. 

Cieam, Method and apparatus fo) deodorising 

' . .T. Priskoy, Detroit. Midi P.S. Pat. 

1,23(5. tot, .3.121'^. Appl , 7 017. 

The appar.dus eomi^rises .a coulainer into wdiich 
Ihe cream is fed continuously, a hollow- porous 
body, immersed in the cream, tlirough which com- 
pressed air can be forced, and a downw’ardly 
directed jet of air above tbe cream for breaking 
tlie froth.— W P N 

rtilising animal eareasrs. (ier Pat. 30^,75,3. See X\ , 


MXb.-WATER purification ; SANITATION. 

Cnirhim phnxphate and ntnmoiiiiim compoundu,- 

Prodiirtion of from uriragr. .T Gonnp, 

Chpm.-Zcit., 1010, M, nO- 10. 

SE\v\(iF. Is scpjtralcfl into 11s solUl iiinl Iki'ii.l con- 
st itnonis in receivers the speolnl constnictlon of 
which prevents the esenpe of volatile iimmonla 
.•ompoumls. The separation Is .aceeleraled by the 
addition of certain wnslc products, which clarify 
the liquid and cause n preliminary precipitation of 
phosphoric ncld, and the Pr<^'Pp7,' * 03 ’ 
by the addition of n conccnlratel solution of cal- 
cium salts (also waste products). Sodium phos- 
piiite my also be added. After separating and 
nrosslng the solid matter, tbe liquid Is trans- 
fer^ to a dlstlllaUon aK»ratus, 
is dSltted, an*! the dltssojlved ^Uqsphortc wW pre- 
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cipitated. The pr^pltate from tills second pre- 
clpftatioi: process consists ot pure cfllclum phos- 
phote containing at least 40% of water-soluble and 
citrate-soluble phosphoric acid. The sludge ob- 
tained In the first precipitation normally contains 
3 to 5% of nitrogen, 32 to 35% of phosphoric acid, 
and 3 to 2% of ixitasslum. When dried and 
I>o\vdered It closely rcs(*inhlea guano in coniposi- 
llon, and can 1m used by ItscOf as n fertiliser or 
In admixture with ammonium aulidiate, which Is 
also obtained In tlie process — C. A. M. 

lincillus coll : Hjfrcf of ai'ids on the f/rou th of . 

F. .1. S. Wyt‘lh. Hioclicm. .1., 3U3S, 12, :iS2 -101. 

Am. strains of Ji. roh, whetlKU* of human (vr bovine 
origin, behave similarly wlu'ii e\i>os(‘(I to slnill.ar 
condltion.s. Tlu‘ <legr(‘(' of acidity linally pro- 
<iuced by a culture of B. coli cannot bi^ used for 
<liagnostic purpose's, the value not being a “ pliy.sio- 
loglcal constant” but d<'pend(Ui| on tlir(M‘ factors, 
namely: (3) the initial ll-loii conc<‘nlration of the 
medium; (2) the coiujosilion of the nu'diuin, 
especially (be degree to which it is “bnnVrcd”; 
(,*>) the nature of tlio acbl used to produce lb(‘ 
initial n'action of the medium. There l.s a d<*rinit(‘ 
latency of growtli of /?. roJi, when the amount (d' 
ackl a<id(‘d is Insufliobmt rompl('l('!y to inhibit the 
fi'rmentatlon. For any given medium, a greatiT 
initial adftitlon of acid catises a longer latent 
poriofl. JCacb ac'id has Its own specific ofT(‘ct in 
inhibiting the growtli of Ji. (oJi In a given m<‘dinm, 
lilglily dissociat(‘(l acids being more strongly inliibl- 
tory tlmii those undergoing a less degree of <1Is- 
social ion. For a mixture of an> given medium 
and acid there appears to lie a definite “critical 
l)oint ” beyond wldcb tie' sligbtc'st rise in lb<‘ 
degree of acblity results in a comp]<*le Inblblllon 
of tli(‘ growth of B. coIi.— W, fJ. 

Basic crrh(nu/< in siUc(if< s. Ttamn an and Speiigel. 

»S'cc VH. 


Fcrtilisin<j power of scw(nj< . Masonl. Fee XVT. 


PAn- MS. 

.^ewage and other lUiuids; l*un/iration of 

W .Toni'S, Stourbridge, and .loiies and Alt wood, 
Idd., Amblecote, Stalls. Fug. Pal. 122, 12S, 
24.8.17. (Api)l. 12,130/17.) 

Skwaok is treated willi bacterial (activated) slmlge 
and the mixture agitated by the injection of air. 
'The sludge is separati'd continuously or Inter- 
mittently from the liquid, and i»as.sed to anollier 
tank wlicre its activity is Intensified by tlie iiijee- 
tion of air, and tlie active sludge is returned to (be 
treating lank. Tlie si'par.ition of the sludge Is 
elTected In a .series of tanks so arraugi'd tb.nt the 
mixture flows tJirougli them at varying rales, and 
sludges of varying specific gravity are separated 
and d(‘posi1ed In seiinrate sludge jilts coiinecti'd 
with (ho settling tanks. All the ojiorations form 
a continuous cvcle. (Sec also Kng. Pat.s. 22,730 of 
1014 and 111,720; this ,T,, 3010, 10.5. and 101.S, 72 a.) 

— W. F. F. 


Beicagc; Method of and apparatus for treating 

. P. Brown, Huntingdon, N.,T. U.S. Pat. 

1,280.378. 31.12.18. Appl., 2.5.38. 

‘The flow of sewage is directed downwards through 
tlie central portion of each of a series of com- 
partments, to promote rapid subsidence of solid 
materials, means being provided to divide tbe flow 
m as to break np the soUda and allow the con- 
*talned; gases to escape. The sewage Is then con- 


veyed upwards and discharged at the opixmlto sides 
of the ctimjwrtrnent, into the iihxt c*onipartment, 
and 80 on, until finally it Is discharged fi*om the 
apparatus at the opiKislte sides of (he last com- 
partment.- C. A. M. 

Puri fifing and disinfecting air: Apparatus for . 

W. .1. Falder, Fdinhurgh. Kng. Pal. 122,438, 
lO.S.IS. (Apjil. 57fi/lS.) 

Tjif air is jiassed tfirougli a numlK'r of Knj>er|)Osed 
wire ivslslancc grids, which are spaced apart in 
a verllc.ii Infailar vi's.scl liaving a Hared upjx'r end. 
q'be grids are healed electrically to Incaiidescena*. 

W. JI. C. 

Airpunfifi F.S. P.if, 1,2SU, 121. Ncf’ I. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES j ESSENTIAL OILS 

Morphtui' di'terniination : Fffeet of woiphine con- 

eent i alton on the It.P. method oj . II. 10. 

AniU'tl and IT. Singh. Analyst, Ifilfi, M, 41 — 1.3. 
Tm: B.P. mctluMl gives low results In the case of 
ojilnms of low morjililne content ; for I'xainjile, 
will'll the inorplilni' falls below 5%, tbi' results 
obtained are aliout O.")'!,) too low. Tlie nu'tliod, 
liowcver, is acemale wlii'ii ajiplled to oiilums of 
normal niorpbini* content (about lt)%); useful 
results can be obtained when only 2 gnus, of the 
sample is avallalile for Die determination provided 
tliat, eorresponilingly reduei'd qiianl It ies of reagents 
are employ ed and llii* eorn'spondlng eoiTc'etions 
ai»pll(‘<l. (See also this .1., IblS, 31.5 t.) W. P. S. 

Moiphhu : i se of ethi/l acetate tn the determina- 
tion of - in ojnuni. (). von Friedriehs. 
Pharm. ZeiUralli., IfilK. 69. .32'.)-3;;() 
lOnni. aeelale is used in jd.aei' of elbi'i* In the 
di'lermlnalion of morjiliini' in opium by tbe methods 
of tbe (lermaii, Swedish, Ib'Igiaii and other 
jfiiarmaeoixrlas As a rule it gives slightly lower 
\alue.s, wliiili may 1 k‘ aKrlbuli'd to hydrolysis of 
(1 j(‘ ethyl aeelale l»y tlie ('Xci'Sk of ammonia, 
especially when the solution Is left for a long lime 
in coni act with I hi' efliyl aeetab', as In (lu* method 
of (be SwedlsJi jibarmacoixi'ia. Under these wn- 
ilillons the libeiati'd acetic acid is shared between 
lh(* ammonia and tlu' alkaloid, and a I'tirtain pro- 
Iiorlion of tlie erysta IH kimI inorjihlne is dissolved 
again. Impure (‘tliyl a<‘etate eontainiiig methyl 
foriualo and amyl acetate gave very low results 
in tlie metliod. TTnder onlinary conditions the 
illfferenee between tbe ri'.snlls obtained with ether 
and Willi pure ('tbyl aei'tate In the determination 
of niorpblne in a sample of oiiinin was less than 
0 3%.-~<k A. M. 

A /haloid of fsopgrum thalietroides, L.; Micro- 

chemical reactions and localisation of the . 

M. Mirnnde. Uoriiplos rend., 1911), 168, .31)’ — 317. 

Tiik alkaloid, Isopyrlni', gives Ou' following mlcro- 
ehenileal reactions in liic i)lant cells:— (1) with 
iodliK* In jiotasslum Iodide a granular, brown pre- 
eipltate eoiiipletely filling the colls, and which by the 
(*oritrollod action of walc'r, alcohol, and the reagent, 
can iM transfonneil into a mass of brown aeleulnr 
crystals, soluble In sodium lliiosulphate; (2) with 
picric acid, an Immcdlnto. very dense, yellow, 
granular precipitate; (3) with mercuric chloride, 
nn Immediate, dense, white precipitate; (4) with 
gold chloride or platlnlc chloride, a denue yellow 
precipitate; (5) with moderately dilate aulphuiic 
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acid» an accumulation of oily drops, which soon 
coalesce into one or several large masses, changing 
gradually into collections of greyish crystals, which 
soon dissolve and are replaced by crystals of 
calcium sulr>liat;e; (0) with ammonia, a dense, 
granular, bright yellow i>re<*ipitate, lusohible in 
water, soluble in alcohol; (7) with solutions of 
I)0ta8siuin hydroxide, potassium bichromate, or 
sodium molybdate, finely granular, yellowish pn»- 
(dpitates. Tin* alkaloid occurs princir)ally In the 
subterranean organs of Impi/runi thalictr oidca and 
to a lesser extent In the green alhial organs.— W. G. 


DigilaliH leaves; Efjrct oti activity of temperature 
during drying of II. (3. Ilainilton. J. 

Amor. Glaon. Soe . 41, 12:^-129. 

Expekimknts weic made to test a statement that 
digitalis leaves yield a mori- active extract If i)re- 
vlously dried in an oven at 7r»°~J)0°(3. than If 
extracted in the fresli or air-dry condition, this 
statement being at variance witli previously 
acc(*pt<^l oxi>erience. The extracts were made with 
95% alcohol and their toxic activity was tested by 
adinlnlslerlng to frogs in increasing doses. The 
results sliowed tliat I lie extracts from fr(‘sli leaves 
were the most powerful. The preparations ma<le 
from sun- and air dried leaves showed consldernhly 
lower values, and those from oveiedrhd huives were 
rather less aetlvc than tli(‘ air-dried.- J. F. It. 


^Stovaine and cocaine: M ieroehemieal idenii/ieatum 

of . Deiilges, Hull Soc. IMiarm. Hordt'auv, 

1017, No. 4. Ann. Giiim. Analyl., 1019, 1, (15— 11(5. 

With plalinuin chloride, a 1% stovaine hydro- 
clilorlde Rolution yhdds a fine granulftr precipitate, 
but a pr<*cli)Itate doi's not form If the concentration 
of the stovaliu* solution is as low as 0-5%. 
(3(K‘nine hydrocliloiddi* soluUon of ellber strength 
gives u characU'rlsIlc cr>slalline ])reeipltal(‘ of 
the platlnichlorhh', HoIIj alkaloids give yellow 
crystalline precipitates when treated with gold 
chloride, but the microscopic appearance of the 
CTystals is dltTeronl. Stovaine piernto forma 
yellow crystals, whilst cocaine plcrate npp(‘nrs as 
amorphous granules which change to Ihpild drop- 
lets when stirred. (See also J. Chein. Soc., Apr., 
1939.)- W. P. S. 

Urea; Formation, hy oridation, of organic sub- 
stances of an intermediate character spontane- 
ously producing , It. Fosse. Comptes rend., 

1919, 168, ;i2(V-:}22. 

WilEiiE\8 proteins such ns castdn, or amlno-aclds 
guch ns nsiiaraglne or glycine, only give a very 
small yield of urea when oxidlstsl with potassium 
permanganate, tlie yield la very considerably 
Increasetl if the i)roducta of oxidation are heated 
with aqueous aiuinonium chloride. (?5ec further 
J. Chem, Soc., Apr., 1919.)— W. G. 

Saccharin; Determination of in tablets, A. 

Bonis. Ann. Falsif., 391S, 11, 3()9— 872. 

The tablets usually consist of saccharin or sodium 
saccharinate mixed with sodium bicarbonate and, 
possibly, lactose. Titration with iY/10 sulphuric 
acid, using methyl orange as indicator, gives the 
quantity of free sodium bicarbonate prt‘8ent. 
Saccharin Is determined by fusing the sample with 
a mixture of sodium carbonate and sodium nitrate, 
and precipitating the resulting sulphate as barium 
sulphate. The quantity of sulphur found is 
catoolated Into saccharin and, If the product did 
noit effervesce when mixed with water." this is 
expressed ns sodium saccharinate. If effervescence 


occurred it Indicates .that free saccharin was 
present and this is determined by extracting the 
material with ether; the quantity of saccharin 
which may be present ns podium saccharinate is 
found by fusing the residue Insoluble in ether with 
sodium carbonate and sodium nitrate as described, 
liactose, if present, is also determined. To detect 
the preseture of p-sulphaniinobeuzolc acid, 1 grra. 
of the substance Is hydrolysed by lM)lling for 2 hrs. 
with dllule hydrochloric acid, the‘ solution is 
evaporated to abfmt 10 c.c., and cooled. The 
p-suli)haminobenzoic acid crystallises out within 

24 liours, and is collected, washed with a little cold 
w’atcr, dried at 100° C., and weighed. (See also 
Richmond and others, this J., 1919, 55 a.)— W. P. S. 

Mustard gas [2.2-divhloroethyl sulphide]; Physical 
constants of — . L. H. Adams and B. D. 
Williamson. J. Wash. Acad. Sd., 1919, 9, 30—35. 

The compressibility of 2.2-dlchIoroetliyl sulphide 
has been determined over the pressure rang(' 
392— 1713 megabars (1 megabar-0 9S7 aim.) at 
31-5° C. The compressibility at P~0 is 49-5 x 10'® 
per mega bar and at 1000 megabars 34-4xl0‘® per 
megabar. Tlie melting point at atmospheric 
pressure is 13 9° (3., and the pressures required to 
induce frtH'zing at higher temperatures an; 570 
megabars at 21-9° (3., 1210 at 31-4° C., and 1^00 
megabars at 38 9° (3. The decrease in volume on 
sollditlcation at the hunporatures and pressures 
mentioned is 0*054, 0 050, 0 047, and 0 012 c.c. iht 
grin, respectively. The latent heat of fusion is 

25 cals, per grm.— J. F. S. 

Meih yhUehloroarsine ; Manufacture of . 11. H. 

Tlhlingor and R. V. Cook, J. Ind. Bug. Chem., 
1919, 11, 105—109. 

The steps in this manufacture are as follow's : 
(1) Sodium arseniti* solution is treated with 
methyl sulphate at 85° (\ : Na^AsO^+tClH^ijSO^:-- 
Na .(CH.,)AsO^-fNa(CIl ,)SO^. In this’ reaction a con- 
siderable proi)ortion of the methyl sulphate is lo.st 
owing to its hydrolysis to sodium meth.\l sulphat(‘ 
and methyl alcohol by the action of the sodium 
hydroxide of tlie arseiiite solution, or to metliyl 
hydrogen suli»hate and methyl alcoliol hy the action 
of w’ater; some methyl sulphate is lost also as 
methyl ether. (2) The disodhim methyl ars^mite is 
converted to methyl arsenoxidti by treatment with 
sulphur dioxide: Naj(CHjj)A805 4-S02 = 0HjAs0+ 
Na^SO^. The sodium bisulphite formed slinul- 
farieoiisly from the excess of sulphur dioxide and 
the excess of sodium hydroxide present, Is decom- 
posed after the reduction by addition of sulphuric 
acid; otherwise tiie sulphur dioxide would bt' 
lilx‘rnted during the final stage of the process and 
would then carry off a large part of the final 
product. (3) The methyl arsenoxide is converted 
into methyldlehloroarslne by passing hydrogen 
chloride through the solution at 70°-^°C.; 
CH,AsO-f 2Hri = CH,A6Cl,4 H.O. The hydrogen 
chloride is added until the concentration of the 
excess hydrochloric acid is about 20%, this giving 
a mixture of constant boiling point distilling 
unchanged and tending to prevent reversal of 
reaction (3); in adding hydrogen chloride the 
temperature must be J?ept above 85° C. at the end 
in order to prevent formation of arsenic trichloride. 
On distillation, a lower layer of methyldichloro- 
arslne and an upper one of constant boiling hydro- 
chloric acid are obtained; these are separated and 
any of the product dissolved In the acid laver salted 
out with saturated calcium chloride solution. The 
methvldtchloroarslne is flnnllv freed from water, 
methyl alcohol, and hydrogen chloride by distilla- 
tion. The details of small scale manufacture are 
described. A yield of nearly 60% of the theories! 
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qtiaJitlty of methy!diehlo|X)arslne was obtained. 
The arsenic In methyldichloroarslne may be deter- 
mined by mixing 5 c.c. of the product with 200 c.c. 
of water, neutralising towards litmus by means of 
hydrochloric acid, adding exctiss of sodium bicar- 
bonate and starch, and titrating in the cold with 
a N/10 solution of iodine in t>ota8sium iodide. 

~T. II. P. 

AUyl alcohol [; Deienninatlon of ]. M. J. 

Stritar. Moaatsh. Clieui., 3018, 39, (>17— (>2<). 
Bromi.nk is quantitatively absorlxnl by allyl alcohol; 
the reaction la suitable for the estimation of allyl 
alcohol, which may be eirecteti either by direct 
titration with bromine water until jt jn'mianont 
yellow coloration is obaerv(‘d, or by treating the 
jicidifled aqueous solution of the alcohol with an 
excess of bromide-bromnte solution, followed by 
addition of potassium iodide and titration of the 
lll>erated iodine with UiioaulDhate. (See also J. 
Chem. Soc., 1019, 1., 118.)— II. W. 

Hydrocarbons; Influence of catalysts on the 

chlorination of . V. R. Kokatuur. J. Amer. 

Chem. Soc., 1910, 41 , 120—125. 

The influence of various catalysts was studied in 
the action of chlorine on acetylene tetrachloride, 
with the object of preparing peutnchloroethane. 
Vegetable charcoal, animal charcoal, and metallic 
iron respectively wore suspended in the liquid and 
chlorine was pass(‘d through at various temi)era- 
turos. In all cas(‘s the reaction products contained 
no i>entachloroethane but oniy hexachloroethaiu* 
and unchanged acetylene t('trac*hlorIde. Atteuipts 
to chlorinate by means of bleaching powder and by 
heating with anhydrous aluminium chloride also 
yielded only hoxachloroethane, although some of 
the acetylene tetrachloride was oonv(*rted into tin* 
isomeric imsymmetrical tot rachloroet bane. 

— J. F. R. 

[Organic] acids; JdcntiJlcation of . IV. 

Phenylacetyl esters. J. H. Rather and W. E. 
Reid. J, Amer. Chem. 8'oc., 1939, 41 , 75—85. 

It was previously shown (this J., 1917, 25{)) that 
many organic acids can be identllied by means of 
tlieir nitrobenzyl esters, and it is now found that 
the pUenacyi esters may be employed for a shnilar 
purpose, l^henylacetyl bromide is easily prepared 
by treating 20 gnus, of acetophenone, dissolved In 
50 grins, of glacial accdic acid, with 2^i grm.s. of 
bromine, which is slowly added vvitli constant 
shaking and occasional gentle warming when neces- 
sary. Tile sodium salt of the acid is dissolved in 
a little water (005 gnu. -mol. in 5 c.c. of water), 
1 grm. of phenylacetyl bromide Is added and then 
10 c.c. of 95%* alcohol. The mixture is boiled 
under a reflux comh’user for one hour for mono- 
basic, 2 hours for dibash*, and 5 hours for tribasic 
acids. If the ester separates during the heating, 
more alcohol is added. The prodiu?t la rei'ryatal- 
llsed until the melting i)oInt Is constant. The 
esters of a large numlK‘r of organic acid.s have iH'en 
l)repared and characterised and phenylacetyl 
bromide Is recommended as a convenient and useful 
reagent for the Idenl Iflcatlon of acids, aui)erlor In 
some cases to p-nitrobenzyl bromide. Phenylacetyl 
lactate, m.pt. 90® C., is especially Interesting, since 
lactic acid is not easily Identified by other means. 
Snlphonic acids, however, do not give derivatives 
with either reagent. (See also J. Chem. Soc., Apr., 
1919.)—.!. F. B. 

Patents, 

Organic acids; Manufacture, of . 11. Tobler, 

Hackensack, N.J., Assignor to Citro Chemical 
CJo., Maywood, N.JT. U.S. Pat. 1,288,298. aT.12.18. 
AppL, 9.11.17. 

Ta* Impure caldnni salt of an organic acid, such 
aa add, can be pnrlfled by treatment with 


an alkali blsulphate; the resulting solution of the 
acid Is then neutralised with lime In the prestmeo 
of sufficient calcium sulphate to complete the pre- 
cipitation of Ihe calcium salt, wdiilst the Impurities 
remain dissolved. — D F. T. 


Olycciol. U.S. Pat. 3,288,098. 8V<; XVIII. 


XXI -PHOTOGRAPHIC MATERIALS AND 
PROCESSES, 

Photographic papers; Unhhle formation in . 

U. 10. Lk-segaiig. Kolloid-Zeits., 1918. 28 , 200—202. 
IhioTotiu.M'iiic papers often exhlhlt bubbles In the 
g<‘lalin during (h‘V('lopineiil and llxalion. These 
bubbles are soujellmes tilled wltli sohiiion and 
soumtiine.s wiU\ air, but in both east's their origin 
is osmotic. The air eomts from the paiK'i* where 
it was originally present and is driven IxHweeu the 
paper and gt'latin layer by o.snu)lle proeesses. 

J. F. S. 

Quinocyanins ( pinat yanols, dlcyanins). U. Fischer. 

.1. prakt. t5iem., 1918, 98, 201— 2,'{2. 

CoNKiOEHAnr.E liglit is thrown on tlu' eondlllons of 
formation of tlu' ]>lu(‘ cyanlns used as seiislllsers 
in pholograplty whleli liave Ix'eu put on tlu' market 
under the names pinacyanol chloride, dlcyanln 
bromide, and ^ dlcyanln iodide. For tlie pro- 
duction of pimo'yanols and of llu*ir hoinologues, 
the (lleyanln old a lut'd from 2.-l-di- and 2.4.t)-trl- 
melbylquinoline alkyl iodides, two tiulnollne mole- 
etilt's are iXK't'ssary, each containing a methyl 
group in iM)sition 2, by means of whicli the two 
iiioit'ciilt's art* uniltMl togetlu'r. For tht' itrotlucllon 
of tlieyanins two ((ulnollne molecuh's are necessary, 
OIK' containing a methyl group lu i)o.sitlon 2 and 
the other a nielltyl groiqt in position 4. The 
prt'st'iice of forma Ith'iiytle claimt'd in (ler. Pat. 
172,118 (Kng. Pal. 19,227 of 1905; this J., 19<KJ, 3(18) is 
uiinecesstt/y provltled air or otlit'r oxidising agent 
is prestmt. (S<*e also .1. (,'h(‘m. Soc., Apr., 1919.) 

-C.B. 


[Photographir] developer sludge; The nature of 

. J. I. CrabtrtT. ('oinmunication No. (12 

from the Eastman Kodak Resejireh Bab, J. 
Franklin Ijjst., 1918, 186, 571—572. 

A sLUiKiK occurring in Ji deep devcloi>cr tank lu 
wdiieh SI '‘i>yro” devtdoper had btvn used was 
found to consist chiefly of iieedle-sharKid crystals 
of hydniled calcium sulphite, CaSO^,, 211,0. This 
forms on slandlng in solutions of suli»hite or bi- 
sulphite conlalnlng as lit lie as 0*025% of calcium 
sulphate or elilorlde. In the particular wise 
examined tlie ctilcliiin still wais Introduced with the 
water used In making Ihe develoiier, and not ns 
an Impurity in tlie sails used. The sludge has no 
deleterious effect on the dc'veloper ai»art from a 
slight reduction of the sulphite content, and the 
possibility, if it Is stirred up, of fine crystals 
settling on the surface of the jilate or film and form- 
ing pinlioles. — B. V. S. 


Photoelectric sensitlinty of bismuthlnite and 
various other substances. W. W. Coblentz. 
Scientific Pnrier No. 522, U.S. Bureau of 
Standards. J. Franklin Inst., 1918, 186, 612. 

Pure gallium and silver sulphide show slight photo- 
electric activity when charged to a negative 
potential and exposed to light. Exposure to light 
causes no change In the electric conductivity of 
teUurium, bolelte, pyrites, silicon, and mixtures of 
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the siilphidCH of lead and antimony, but increases 
that of crystals of bismuthinito, cylindrite, molyb- 
denite, selenium, ^tlbnlte, boulangerite, jamesonite, 
and silver sulphide. When ('ounected through a 
battery to Hic 4'iid ciicult of an nudkm nmpIWcr 
and a feleplione «ind <‘NPom(mI to Inf (‘riiib teal illii* 
niinaflon lh(T(‘ Is an andlbJi* .‘ound In flie trJ<*pIiou«; 
with eryHfal.s or ccJls of solmliini and .some samples 
of blsmuthlriile aiid of iiiol.vlxbaiilo. -P., t . S. , 


Iron, rohdlt (ind nuLrl aix.s; [l^liolotj/apliir urords 
o/i tcavo lr)u/tlis in the ted and infia-red spertia 
(fj- \\\ i\ M(‘ggcr.s and ('. (\ Kless. 

Sclentilie PaiM'i* So. .‘{21, II. S. P.iiivjui of 
Sliiiidanl.s. .1. Franklin Inst., IDIS, 186, oPi- Td 1. 


Patents. 

Smokeless powder,' Method of drying and 

recovering solvents therefrom. L. Gatbmann,. 
Wushinglon, D.C. U.S. Pat. J, 289, 150, 31J2.1S. 
AppL, 17.2.17. 

Smokflkhs powder is dried in a cliamber by means- 
of a current of ga.s which passes in a closed circuit 
from th(i chamlH*r to a condenser, and thence 
Ihrough a heating device back into the chamber. 
Tlie temi)erature in the condenser is gradually 
rai.s(‘d as the drying proceeds, so that smaller 
amounts of solvent are condensed at the Ifiter 
stag(‘s of the ojjeratlon.— C, A. M. 


P.sivo coloui’-'^en.silised plates inmle liy bathing in 
pinacyanol !iiid in dlcy.Midn, ami in the tlrst order 
sjjeclnim from ji eonca\e grating of Ul.') oin. radius 
of eiirv.’il iir(‘, i>hotogr5i]>l'.Ie n'cords of tlie are 
.spectra of tlie IVrrons iii<*tals were olitained in 
10 iidii.s. up to 7011(1 A, in 20 -20 minutes from 
7000 A to 1)000 A, and over 10,(M10 A with 2 to 10 lirs. 
<*\j)osure. For tlie iron .are 20S lines wen* nu'asured 
lM>lwe(*n tin* lindts (17.10 .\ .*nivl IO.OkSO A, for the 
eohall are 000 lines from .1.102 A to 11. (22 A, ajid 
for th(! nickel arc 2t)0 IIik'S from 5.101 A to 10,S12A. 
Although tie* numlH'r of lines reeord(‘d plioto- 
graiOdeally is si*veral times that recorded radio- 
melrlcally in regions In'tween lhe.se limits wh(*n‘ 
both methods of oiis(‘rvat ion liave been us(‘d, for 
longer wave lengtlis than 10,000 A the radlonuOrie 
iiielliod Is still mu< h tie* more seiislt iv(* - - IP V. S. 

Pen- NTS. 

FAched intngliu printing .*<nifa<‘e.'i; Method of pto- 

duelnif . W. Saniburg, Uielimond lllll, 

Assignor to Multicolor intaglio Piv.ss Fo., New 
York. U.S. Pat. l,2i)0,7S0, 7 1.10. Ar)pl., 27.2.17. 
In the production of an intaglio printing .surface 
the resist is formed (d’ two superinuio.sed carbon 
tissue prints, tlie low^r one being from a linlf-tone 
negative, the upix'r one being a grain-sereen print. 

-B. V. S. 

ColourvAl pholographte ehonent and method of 
making the same. S. K. Sheiipard, Assignor to 
Eastman Kodak (V»., Uoehes((*r, N.Y. U.S. Pat. 
1,290,70-1, 7.1.19. Appl., 21.5.17. 

To a solution of iiitroeidlulose In amyl acetate Is 
added an aleoluilic solution of a d.\e wldch “has a 
moleenlnr atlini(> for nit lo cvllu lose ’’ and will not 
wander from it into gelatin or ordinary photo- 
graphic Holutlon.s. iriie dyed nil roei'Il'u lose is 
eniulsitied in a .solution of gelatin, tin* gelatin pre- 
elpitated by the addition of .i suitable ek'd rob te, 
the greater part of the amyl aei'lati* ri'inoved ainl 
the gelatin containing linely di\ idl'd coloured 
parlleles of nitrocellulose again brought into 
solution. Tills may be u.sed as a coloured sub- 
stratum tilm on a transparent support for a light- 
seiisltlv# him etc lb V S. 

Colour photomaphu. II«*ss-Ives Forporatlon 

Assignees of F. F Iv(*s. Philadelphia, l»a., U.S.a! 
Eng. Pat. lb2,()lS, 19.2.1,^. (Appl. 2911/18.) Int. 
Conv., 20.2.17. 

See U.S. Pat. 1,27S.(;({7 of 1918; this J., 1918, 784 a. 


XXU.-EXPLOSIVES; MATCHES. 

Chlorate and perchlorate in nitrates. Woerinz 
and Kubor. ^Vc VI 1. 

Cottonseed fibres. De Segundo. See XII. 


Match. L. V. Aronson, NewTirk, N..T. U.S. Pat. 

1,287,819, 17.12.18. Appl., 9.2.18. 

A “ I'KiisisTENTLY combustible ” match-head, ignil- 
able by friction, contains a small, proportion of 
liotassium s;ilts containing oxygen (e.g. 1 part of 
potassium chlorate and 2 parts of potassium 
nitrate) with a ri'lalivi'ly large jiroportion of 
phos]>lioriis mixed witli about an equal jiroportion 
of lampblai'k, or other non-glowing material 
((50 parts each), together with a suitable binding 
agent (e.g. 20 parts of dextrin). The Avhole Is 
eonti'd Avitli a wati'rproofiiig coinposilion.— F. A. Ai. 


Match composition and proees.s of producing the 
same. W. A. Fairbnrn, Short Hills, N.J,, and 
F. V. I>. (hmser, Osw'ego, N.Y., Assignors to The 
Diamond Mabdi Fo., Fhieago, 111. U.S. I’at. 
1,290,1 1(5, 7 1.19. Appl., 28.9.15. 

The composition consists of barium chromate*, 
potassium dilorate, siihihur, inert matter, and a 
l)lnd(*r, tlu* amount ol barium eliromate being about 
double tliat of tlie potas.sliim chlorate. Parium 
chlorate, barium bydroxiih*. and jiotassium bl- 
eliromate in molmilar proporlioius are mixed with 
the other ingredients made into a paste wdth water. 

— T. St. 

Feitihsing. U.S. Pat. 1,289,505. See XVI. 


XXm-ANALYSIS. 

Apparatus; Lahoiatorg . II. Vlgreux. Ann. 

Falsif, 1918, 11, 285—287. 

A i-'u.ACTiowiiM; coluiiin for use in ammonia dis- 
I illations consists of a glass tube provided inside 
witli projections arranged in rings; alternate rings 
eonsivst of projections inclined dowuiwards towards 
the centre of tlie tube and of horizontal projections. 
The upper end of the eolnihn Is fused Into the side 
of a condenser inclined slightly to the horizontal; at 
the junction the condensing tube is enlarged to a 
bulb provided with numerous projections to 
increase il.s surface. The greater part of the steam 
passing up the column is coiKlon.sed and flows back 
into the flask, whilst the ammonia vapours pass 
into an ub.^orptloa apparatus. A safety-valve for 
use with water pumps to prevent back flow of 
winter conaist.s of a float fitted in a chamber; if 
water enters the lower part of the chamber (this 
part is connected with the water piimj)) the float 
rises and closes the tube In the upper part leading 
to the vessel to be exhausted. A side-tube and tap 
are provided for admitting air to the apparatus 
when required. A conderuser Is also described In 
which a large number of cro.ss tubes are provided 
in the Inner condenser tube; the water in the 
Jacket has a free passage through these cross 
tubes.— W. P. S. 
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Kefiu* condenser, J. J. Bajcla. J. Iiid. Eng. 

Chem., 1019, II, 52. 

lx the type of condenser described the Vii pours are 
led directly to the top of tlic condenser Jacket by 
means of an external side tube extending? from the 
stem of the condenser just above the neck of the 
distilling flask. The iip])er end of the side tube 
enters the top of the jacket and forms a sjAral 
inside the Jacket; the lower end of this sj)lral Is 
provided with a siphon-trap wliieh disehargea the 
condeiistHl Ihjuid through a tulx^ exlimdlng down the 
stem of the condenser. A hraneh \erlieal tilin' 
extends from just above the slidioii-trap axially 
ihrongli the spiral and through (he top of the 
jneket.--W. J*. S. 


Crucihles made of alldys of platinum and of paid; 

Action of alkalis on . 1*. Nicola rdot and 

O. Chatelot. Bull. Soc. Chim., 3010, 2d, 4- 0. 

New platinum crucibles are more resistant tlian 
old ones to the corrosive action of fused sikIJuiu or 
potassium hydroxides, and the presimce of Iridium 
diminishes somewhat the resistance of (he platinum 
to tile corrosive action of the alkalis. Of (he gold 
alloys sludleii, (hose of gold wKIi palladium were 
the most resistant, but evtm these were very 
seriously a(ta<*ked by sodium pm'ovlde at the cou- 
cimlratlon necessary for tin* decomi/osition of such 
minerals as chromite. Ibiriiiin oxide at 825^0. Is 
less corrosive than tiie fused alkali hydroxides. 

- AV. G. 


Pipettes; Absorption . N. Van Alstliic. .1. 

lud. Eng. Ghmn., 1019. 11, .A1 --52. 

A CAHBON dioxide absorption jiipette In nbicli 
absorption is rapid and shaking Is uiiiioc<‘ssary Is 
sliown in the tigure. Wlicn the bulbs A and li 
have been fllled uith tin' solution, (he gas nmlcr 
examination is admitted from tlie measuring 



burette into the top of A. 'I'lie outflow of solution 
from this liulb to the lower one is restricted owing 
to the eonstrietlon, 10, of (he coiineeting tubi', and 
the gas passes Ihroiigli the side tube, h, into (lie 
bulbs II and (b Tlie .solution flows for some time 
from A and ('oines into contact, with the ga.s In 15, 
a portion of the gas at tlie same time bubbling 
through tlie solution into G. -W. P. S. 

t'at e.rtraetion apparatus. JO. Grifilths-Jones. 

Analyst, 1919, M, 45—47. 

'Fhe low'er end of the tube of a vertical condenser 
is fitted witli (wo corks; the upper and larger 
cork servos for att, ‘idling tlie extraction flask to 
the condenser, and an extraction (hinible, contain- 
ing the substance to be extracted, Is fitted to the 
lower cork. A sld(* tube also passes through the 
larger cork and extends upwards to the top of the 
condenser and then down the condenser tube to 
approximately the level of the water Intake. Tla* 
vapours from the solvent contained In the flask 
pass up this side tube, and are condensed In the 
portion of the tube reaching Inside the condenser 
tube, and the condensed ilquid falls Into the thimble 
and so returns to the flask. (See also J. Chem. 
Soc., 4pjr., mo.)— W. P. S. 


Valoniiu’tei e !)n U uvu ; t^ouic points u panlinp . 

\V. P. While .1. Franklin Inst., 191.S. 186* 279— 

2S7 

'I'm; errors in <“ilorlmetry o( nu)denilel.Y high nn*- 
eision, as pntellsed (‘omiiKu-eia ll.v, :nc el.-issilied as 
errors due to (1) (lie main tempernl are measure- 
ineiit, (2) Die value taken for (lie lu'at (aimelly of 
IIh' ealorimrtrie body, the asvsoelaled deter- 
min.itions, and (3) tln'rmal leak.agi*. 'riu‘ th(‘rnio- 
ele<‘(rie thermometer is r<*garded ns most suitable 
in order to roiinee errois of lempera(Lin‘ ineasure- 
menl. Errors <liie to (2) arc redueed by eallbrallon 
of (lie ealorinieter either elect rieail.i or by iiu'aus 
of a standard substan(‘(‘. Fnd<‘r (5) an‘ included 
m-rors du<‘ to sampling etc. Fai'tors detiTinlnlng 
tliermal leakage* are (lie e*\ternal and cal()i'lin<‘(rlc 
temp(‘ral lines, Iieal due to stirring, evaporation, 
,in<l thermal lag. Tlu* (('iniierature' <'hange of the 
{ <*;iloriine(er tiin* to Iiaikagc in ,5 miimtc'.s should bi» 
j less than 0 015 of (la* differenee lu'lvveen tile 
ealorlmetrle and external ((‘injx'iatnres. Stirring 
should be vigoiams enough to heat (he ealorinieter 
0 001° iKT minute. Evaporation slionid bo pre- 
vented, and tills result can Ik* acliieved by <;overlng 
the eaIorim(‘ler willi a lliiii nu‘tal cover. Pre- 
cision is s(*ciire<l by uniformity of conditions. 
.Viliabntlc calorlmeltus have (lie advantage of €*n8C 
of eal(‘iilat ion, but not of prt'elsion. (S(‘(* also tills 
J., 1918. 257 .\; 1919, 92a.)— .1. H. G. T. 


(Jravimetrie anali/sis. /listiniation of calcium in 
the presence of phosphoric, arsenic, and boric 
acids. L. W Wliikl(*r. Z. angew. Cliem., 1919, 
32, 21. 

CuaiuM is iireelpll.ated quant ilatlvcly as oxalate in 
solutions (ontalnlng pliosphorlc, arsenic, and boric 
acids provldcsl tin* solution Is hot nml acetic 
acid and amnioniiim cliloride arc riresent. About 
50 c.e. of solution, containing not more than 
0*1 gim. of calcium, is mad(* slightly alkaline by 
the addition of ammonia. 'J'h<! .•‘Oliilloii is diluted 
to 100 e.c., 3 grins, of aminoniiiin cliloride is dls- 
solvcsl theridn, 10 c.e. of A/1 ac(*tic acid is added, 
and tlie r*alcliim i>r(‘elpitatcd as oxalate. The last 
traces of precirOlate may tK' removed from the 
lK*aker by means of a little pun* methyl or ethyl 
alcohol. If n considi'rable proporlion of arsenic or 
phosphoric acid Is ju-esenl a double pixTlpltatton Is 
desirable, tin* first precipilale Ixdng allowed to 
stand overnight, flitered, washed with ammonium 
oxalate* soIiifJf)n, ignited, tin* ii'sidiu* dIssolveeJ In 
hydrochloric acid, and the ealelum oxalate re-precl- 
pilatod as before. - A. 15. H. 

Jf/np reactions; Phf nomcnon of . F. Uelss and 

G. Diesselhorst. Chein.-Zelt., 1919, 43, 80. 

The formation of a ring, as distinct from a zone, 
which characterises certain reactions, notably the 
I dlphcnylamine test for nitrates, is shown to 1^ due 
j to adhesion between the liquid and the glass wall 
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o( the test-tube. The greater the surface x>f con- 
tact between the liquid and the glass, the more 
sensitive is the ring and subsequent zone reaction 

— C. A. M. 


Mating point of rosin. Crogsley. See XIII. 


Flocculating power of soil solution. Leoncini and 
Masoni. See XVI. 


Zirconium ; Estimation of . P. Nleohirdot and 

A. Reglade. Comi)tes rend., 1910, 168, 3^8-~o01. 

ZincoNUJM 1 h quantitatively precipitated by 
aminonluin phOHi)hate from solid ion.s which are 
either iieidral or (‘oidain iq) to 20% of sulphuric 
acid. The preclpitalc is calcined, ignited, and 
weighed a.s I he pyropliosphate, the factor for con- 
version lo ZrO, iMdiig 0-487. The method may bt" 
U8(*d for lh(‘ (‘slimallon of zirconium In the presence 
of iron, chromium, and aluminium, but an acidity 
equal lo 20% sulphuric acid Is necessary if the 
first two are present, or 10% If only aluminium is 
pH'sent, in order lo pnwent simultaneous partial 
precliiltatlon of these rnetnls.~W. O. 


Phosphatic 
See XVI. 

fertilisers. 

Masoni 

end 

others. 

Fehling's 

vxrrr 

sugar test. 

Fischer 

and 

Hooker. 


See XVII. 


Soluble starch. Small. See XVII. 


Water in milk. Harris, See XIXa. 


Digestihility of vegetable Jibns. Wnentlg aud 
Gierisch. See XIXa. 


Lignifled plant membranes; New method of selec- 
tive coloration of . I’. lUignon. Comptes 

rend., 1019, 168, 02*- 04. 

Tiik author n'com mends tlM‘ use of Light Green F.S. 
(sodium dlethyldihenzyldlamlnotriphenylcarbinol- 
sulphonate) under the following eoiiditlons. The 
sections are first treated with sodium hypochlorite 
to destroy the cell contents, then wa.shed and 
Immersed for 12 mins. In a satiiraled aqueous or 
alcoholic solution of the slain, containing 5% of 
hydrochloric or ncclic acid, and finally washed In 
water. The coloration obtained is permanent and 
prep'i rat ions may be madt' in I he usual way. This 
stain may be used In eonjiincllon with f^ondan III. 
In 70% alcohol, hy which means the llgnlfie<l mem- 
branes are coloured green and the snberlsed and 
eutlnlsed membranes are stained ornngc-red. As 
a second dye, In the place of i^oudan III., for the 
seieellvi' eolorntlon of the snberlsed and cntlnised 
membranes, ammonlaoal Gentian Violet may be 
used, and for the coloration ()f the poet (K*eUn lose 
membranes, Alum r.armlne, “ llemaluni,” lead 
bichromate, aiuinonlacal Congo Red, or ammonla- 
eal Renzoazurln may be used iu coujiiuellon with 
Light Green. Finally from tlicse dyes, by u.slng 
colours wlilcli contrast sufllelently, a whole series 
of triple colorations may 1 k' obtained.— W. G. 

Penneability of halloon fulnies. Edwards. SeeX. 

Paper tearing-resistauee tester. Case. See V. 

Sulphur in pyrites. Moore. See VII. 


Sulphide sulphur in pyrites. Rarlseh. See VTI. 

Chlorate and perehlorute in nitiates. Wogrlnz and 
Kuber. See VII. 


Calcium o.vide in lime. Melklejohn. See VH. 


Air in plastic clay. Spurrier. See VIII. 


Iron in iron orc«. Schwarz and Rolfes. See X. 
Phosphorus in vanadium steels etc. Johnson. See X. 
Cadmium [in bross]. Schramm. Sec X. 

Soaps combing clay. Boclinus. See XIL 


Morphine. Annett and Singh. See XX. 

Determination of morphine. Von Friedrichs. 
See XX. 


Alkaloid of Isopyriim ihallctroidcs. Mlrunde. 
See XX. 


Stovaine and cocaine. Deniges. Sec XX. 


Methyldichloroarsine. Uhlinger and Cook. See XX. 


Allyl alcohol. Stritar. Sec XX. 


Saccharin in tablets. Louis. See XX. 


Identification of organic acids. Ratlicr and Reid. 
See XX. 


PvrF.NTS. 

Photometer. A. V. Little, Washington, D.C. U.S 
Fat. l,2SS,0f;7, 17.12.1S. Appl., 8.9.17. 

A KTVNDMU) comparison screen is enclosed by a 
easing the walls of which carry a self-luminous 
materia!. Another screen is illuminated by the 
light, of which the intensity is to be measur(‘d. 
and means are provided to vary and to Indicate 
that, intensity.— W. F. F. 


Thei'mo-conpte, and method of constructing the 
same. L. W. Chubb, Pittsburgh, Pa., Assignor 
to Wesllnghouse Electric and Manufacturing Co. 
U.S. Pat. 1,280,110, 31.12.18. Appl., 19.2.14. 

Two thin flat strips of dissimilar metals are con- 
nected together at one end, and arranged one over 
the other with strips of insulating material, c.g.. 
Impregnated paper, between and on each side of 
them, so as to make a relatively thin flexible 
element.— W. P. F. 


Calorimeters: Combustion-pan for bomb . 

V. H. M. Roehrlch, St. Paul, Minn. U.S. Pat. 
1,289,918, 31.12.18. Appl., 27.7.14. Renewed 3.4.10. 

The combustion-pan of a bomb calorimeter is pro- 
vided with a short channel extending from it and 
containing a small quantity of the material which 
is to be burnt in the pan. Th6 electrical igniting 
device is applied to the material in the dtiaxmei 
and the ignition extends to the main body of 
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matorffll In 1^ pan so that the combustion of this 
material does not Injure the Igniting device. 

-W. P. F. 


Liquids; Appaf'utus for detennining the specific 

gravity of . A. T. llassinger, Chicago, III. 

U.S. I"at. 1,290,553, 7.1.19. Appl., 13.10.17. 

A VESsa. calibrated to Indicate volume Is provided 
with a flexible Iwttom and with a thermometer, 
l^he volume of the vessel Is varied bj’ a w‘l screw, 
acting on the flexible bottom to distort it, and pro- 
vided with a graduated head calibrated to com- 
pensate for temperature variations. Tlie vessel 
may thus be filled with liquid to a volume (orre- 
six>iiding to a standard temr>erature, and tin* 
siKxdflc gravity determined from tbe weight of 
liquid. — W. F. F. 

Patent List. 

The dates griven lu this list are, in the case of Applications for 
Patents, those of application, and in the case of Complete Bpooi- 
ftoations accepted, those of the Official Journals in which the 
acceptance is announced. Complete Speolflcatlons thus advertised 
as accepted are open to inspection at the Patent Office immediately, 
and to opposition within two months of the date given. 


I,— GENERAL; PLANT; MACHINERY. 


Applications. 


Akticbolagcl Svenska Kullagcrfabrlkcn. Fur- 
naces. 5300. Mur. 4. (Sweden, 4.3. IS.) 

IJarncs. Hydro-extractors, (>3(11. Mar. 14. 

Benjamin. Tunnel kilns. 5(505-- 5(tOS. Mar. (5. 

Bernitz. Furnace walls. 0184. Mar. 12. 

Brand. (5053. Kec II. 

Brian. Vertical drying kiln, 5121. Mar. 1. 

Cbaudl5re. Shaft furnace.s. 5220. Mar. 3. 

Chemical Equipment Co. Corrosive-fluid valv(‘s. 
0330. Mar. 13, (U.S., 13.3.18.) 

(.^owburn, and Cowbiirn and Covvpar. Carboy 
hampers or crates, 5043, 5044. Mar. 7. 

CTomiOou and Gallnglu'r. Apparatus for cal- 
culating thermal efficiency et<'. of stcam-gcnerating 
plant. 5528. Mar. 0. 

Forsyth. Grinding or pulverising ores, clinker, 
etc. 0329. Mar. 13. 

Gay. Arrangement of plat<‘S for absorption, re- 
action, distillation, and rectiilcatiou columns, etc. 
5730. Mar. 7. 

Glovanuonl. Filters 5051. Feb. 28. (Italy, 
22.5.18.) 

Greco. Refractory brick work for water-lulK* 
boilers. 6494. Mar. 15. 

Helmcr. Separa ting-devices. 5044. Feb. 28. 
(U.S., 25.4.18.) 

Hodges and Kent. CombliuHl wasbiiig-macliinc 
and hydro-extractor. 0031. Mar. 11. 

Holehoiise. Towers etc. for cooling water etc 
5037. Mar, 7. 

Irwin. Degreasing-plant. 5327. Mar. 4. 

Kirke. Waste-heat boilers etc. 6008. Mar, 11. 

Laverack. Apparatus for drying excreta, muci 
laglnous matters, etc. 5975. Mar. 11. 

I./e8sing. Rings for absorption towers, distilla- 
tion columns, etc. 4907. Feb. 27. 

I^wls. Appliances for effivting heat transfer- 
ence between gases, vapours, or liquids. 0182. 
Mar. 12. 


Musgrove. 6419. tiee VIII. 

Newbery and Sturgeon. St'paralion of liquids. 
4517. Feb. 24. 

Pfennlneer. Heat-storing and water-evaporating 
plants. 6820. Mar. 13. «r i.k 

RancMHne-ver-Mehr Machinery Co., ana Webb. 
Mixing machines. 0090. Mar. 11. 

I^berts. 6748. Bee • 

Roberts. GrlndinSf-iuills, 0837. Mgr., 18. 


Sadler and Sadler. Filter strainer. 0605. 
Mar. 16. 

Savy, Drying-apparatus. 4850, Feb. 20. 
(B'rance, 30.11.10.) 

Smallwood. Furnaces. 4913. 5953. Feb, 27 and 
Mar. 11. 

Smith. Rolk'r grinding and crushing mills for 
liigmcuts etc. 6414. Mar. 5. 

Smith and Zulvcr. Furnaces. 15vS9. Feb, 24. 

Soc du Four Vertical Contlnu. ITiMluelug ivgii- 
hir progression of malorlals in vertical ovens. 
5251. Mar. 3. (Fraiuv, 1.3.18.) 

Tiillis. Drying articles. 017.5. Mar. 12, 

Van Norman. Griiuling machines. 4959. 
Fell. 27. 

Fomj’IKU', Si*h( ii'ievnoxs Ae\EiTEU. 

21,290 (1911) Marks (Du Pont de Nemours 

Powdiu* I’o.) Ki'inoval of lli|iilds from solid 

nmti'rials sohihk* tliendn. Mar, 12. 

l(i,S7S (ll»l(i) Illiichle.N and Goilon. Processes 

and apparatus for ('\'pr<‘sslng liquid from material 
eonlaiiiiiig the same. (123,774.) Mar. 19 

10,802 (1917). Bernard and Vlherl. Ai)!)aratUH 
for sorting material. (108,325 ) Mar. 12. 

24.38 (1918). Sturgeon. I'l-nt rlfugal niaehincs or 
separ.alors. (123,797.) Mar. 19. 

2737 (1918). q''homp.s(>n and llrown. Hcat- 
exehangers for used as feisl water he.Mlers, evapora- 
tors, ci>iidensers, (‘oolers, and the like, hut more 
Iiarlicularly as luailers for n.s(* in oil fuel inslall.T- 
lions. (123,.30i).) Mar. 5. 

T340 (1918). Wallerson. Method of and appa- 
ratus for arre.sling s|).jrUs and I'coiioriiislng find 
in furnaces (12.3,575 ) Mar, 12. 

3510 (1918). Brlllsii Dyes, Ltd., Turner, and 
Parker Filler pivss. (123,5S9 ) Mar. 12 
4041 (1918). 33inellliii. Appjiralus for heating 
liquids by tljc lu‘:it g('mu’ale<l hy elnanu jil reaetions. 
(117,001.) Mar. 12. 

4190 (1918). 'railioi. Srr XIX. 

42.37 (1918). Blytli and Miles. 8Ve HI. 

1738 (191S). S(*arle. DisI Illation of^solld and 
liquid substami's. (123,010.) Mar. 12. 

4805 (1918) Maslers, .and Gibbons Bros, II, 
5029 (1918). Brownell. Api>aialus for drying and 
similarly triaiting materials. (114,020.) Mar. 5. 

5051 (1918). Maries, and Ransomi^ & Maries 
Bearing Co. Grlndlng-ma('lilnes. (123,800.) 
Mar. 19. 

0.597 (1918). Simon, Hlnehley, and Fisher Chemi- 
cal Engineering (’o. <\>nsl met jon of a|»paratuM for 
extracting oils, fats, gn^asia wax, Indlnrubber, 
sulphur and oIIkt substances. soluMe lu organic 
solvents, from materials containing the same. 
(123,045.) Mar. 12. 

0012 (1918). Alexander. Aiqinratus or kilns for 
drying granular, pulviTuleiit, and iiasty materials. 
(123, (MO.) Mar. 12. 

7734 (1918). Grondal. Mechanical feeding fur- 
nace. (115,040.) Mar. 19. 

11,905 (1918). Soc. lie Moteurs k Gaz ot dTndus- 
trie Mtonlque, Vapour condensers (117,814.) 
Mar. 19. ^ ^ 

1.3,200 (1918). Hofmann. Apparatus for drying 
gooils in bulk. (12.3,923.) Mar. 19. 

13,741 (1918). Brown (Bangkok Dock Co.). 

Devlcc‘H for the removal of ash, dust, and like 
inatler from gases and the like. (123,924.) 

Mar. 19. . . 

17,293 (1918). Pinkney. Mlxlng-mnchlnes. 

(120,393.) Mar. 5. 

20,005 (1918). Kettle. Apparatus for the el^- 
trlcal protection against corrosion, pitting, and the 
like, of the tubes, fiTniics, doors, and other part,» 
of surface condensers and the like. (123,961.) 
Mar 19. 

21*563 (1918). nnrdinge. Grlndlng-mllUj. 

(123*, 705.) Mar. 12. 



PATENT LIST. 


[V»rpli5I,l»19. 


mi 


Jl-^FUEL; (MS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

Appfjcations. 

AUli. InciindpMcont oloctrlc lainpH. 0237. 
Mar. i;;. 

Appleby and Tbaidi'.v. ApparatUH for aKlIatlni; 
fuel in Kus generators <de. Mar. I.*!. 

JlatcH and liiiles UL^d. .sVe VII, 

Herk and do , and Hood, rurllleatlon of coal 
IJ.iH. .707!t. F<'b 2.'^. 

Ib)V. Ineandesor'id j;.is II>j:liHn^ ."IWi.'l. Mar. 11. 
r.rand. Ap[»aratus for tiring furnaees wllb pow- 
iIiTe<l fuel. OO.V!. Mar. 11. 

djiraerisl I and Midilfeld. TUirnlni? pulverised 
find. bill. Fid). 21. 
dasli. lirlipudle fuel 52110. Mar. 4. 

('orriu'all. Ineand(‘.seenl (deelrie Ijiinjis ete. 
r.dTO. Mar. 7. 

(biinmlns. Verlb*al Ras-retorts. ,50(12. Feb. 
duinnilns and Tooley. ilorl/onhil ^as retorts. 
.5112, Mar. 1. 

(UilblM‘rlsf>u and (Jreiuisniitb. .\pparalus for 
flueiKdilntj; and transporting erdie fnan (■ok<* ovens. 
5200. Mar. .*>. 

DllMlin. Revl\lf>in^^ siK'Dl oxide. (*^25 Mar. 1.5. 
Dunltani. P.urninj' eoinbuslible pa.ses, ,5tliH 
.Mar. 7. fl’.S., 10 . 1 . iv.) 

Hood. IMirUlixation of p(droleuin oils 1.570. 
Feb. 21 

Hood. Keeovi'ry of eyaiioiji'n from eo.il /;;is 
0M5. Mar. II 

Hookiu.m Ine.indeseent eleetrie I.tmps .5,sio. 
.Mar. S. 

Kef liar. aO'IO. .sVr I’HI 

Knowles. Coinposition for I real liar eo.il 5.S.||. 
5far. 10. I 

.Macdonald and Macdonald Method of making | 
hydrocarbofi ir-'iM. .5Sl ). Mar. S. i 

McI;eo(l. App'iratus for earbonlsal Ion and dis- ! 
(illallon of moist carbonaeeous nnHtu’i.als. (»l2tl. 
Mar. II. 

Manelni and Maiulni F\pIos|\<* nii\|)irc.s for 
iiilernal-combust ion cdc < nuines 5211. .Mar 
(Italy, 20.S.1S.) I 

Matin'. Apparatus for heatiii” b> combustion ! 
without tlaine. dS55. Feb. 20 
N(‘rrl(‘re. Apiiaralus for v'xlraclluii coke from 
cuki'-ovens, dCOI Fid) 21 ( Fr.aniM*, 2.S..*; 1,'<.l 

IVarse (Kenne(l\l. Rotary retorts, and de.stnic- 
tlve illstllljil ion of catbonaceous material thendn. | 
(1057. Mar. 11 i 

Uideal and Tarr.int .5<.M)| S'cc XXIII 
Rogerson. Foaln\ashinjj: planl. 52S0. Mar. 4. | 

SliedlocU. Treatment of h.\dnM'arnons for ex- 
Iracllon of volatiles and conversion into li(]nlds of 
(iilfercnt .siM^idtlc ^r.ivities etc 5;!.‘17. Mar. I. j 
Sloan. Ih'occss for utilisation of p(*at. brown j 
coal, straw, moss, coal, celhilose. carlM>nac(*ous 
niaforial. n.alural bitumen, .and hvdro('.arl>ons either j 
in combi nat ion or separately 01.55. Mar. 12. j 
Soc, du Fottr Vertical Font inn 52.51. Srr I. j 
Tcstnip. Combustion 0.511. Mar. 15. j 

Walker. Healin;; bitumen asphalt, tar etc ! 
02.78. Mar. VX ' I 


3340 (1918). Watterson. A'ee I. 

I 3521 (1918). Day. Extraction of hydrocarbon 
i products from shales and coals. (128,415.) Mar. 5, 
4738 (1918). Scarle. See I. 

4805 (1918). Masters, and Gibbons Pros. Method 
; of and means for feeding the furnaces of gas 
! retorts, settings, coke ovens, nuilile.s, and the like, 
i (128,017.) Mar. 12. 

I 5559 (191S). Warbnrton. Method of drying i)oat 
! turves. tl2:ht;:i7.) Mar. 12. 

; .5092 (1918). Ten Hoseh, Method of and mt'ans 

i for nunoving water from peat. (128,517.) Mar, 12. 

1 .5788 (1918). West and Wild. C-harglng of retorts 

j or cliambers for the iJesinietlvi^ dl.stillntlon of cai- 
1 honaeeons innterial.s. (128.441.) Mar. 5. 

, 0.59S (1918). Dent, sind Fnited Alkali Co. Ap]):!- 

1 raltis for mse in Hie (list rihiil Ion of liquids in gas 
, serul)l>('rs and for analogous i)uri)Oses. (12.8,879 i 
i Mar. 19. 

I 0772 (1018). Marks (Fayd'lKThid Finds for 
I int('rn.al-('oitd)usti()n engines. (12.8,150) Mar. 5 
19,000 (1918). Aktleholag(d Ingenldrstirma 

■ Egin 11. XVc XXI IT. 


HI. -TAR AND TAR PRODII(8TS. 

AuI'I.K’ATIOXS. 

Imiie (Helgy Soe. Anon.). Process of mamifac- 
lure of 2')iminonnl br.Kjuinomx 59.80, Mar, 10. 

Mallhe. Proet‘ss for product Ion of amlnophonol 
bases. 0094. Mar. 11. (France, 21.4.17.) 

Shedloek. 5.887. Scr H. 

Walker. 0288. See II. 

(’oMri.Frri: Si’KciMc.Mioxs Ac'cm-rn). 

10,981 tl915). Robert .son and otlu'rs. Sec II. 

15,820 (1917). S(dd(Ui Co , and Gibbs. Process 
of ciilorlnaling the side chains of nroumllc hydro 
earlMins. (128,811.) Mar. 5. 

1004 (1918). Ilinlikk.a. Manufacture of para- 
nil rolo]uen(‘orth(>-.snli>honlc aidd. (128.548.) Mar. 12. 

42.87 (1918). Rlyih and Mihxs. Me.ins of and 
ai»paratus for purif.\ing benzol and other oils, and 
washing or mixing two liquids of dlflerent six'cin<* 
gravity. (12.8,8,89.) Mar. 19. 

.5080 (1918) (h*ahh. Mel hods and apparatus for 
j Nc'parating and piirlfvlng creo.sole oil. (1*28,857.) 
j Mar. 19. 

0(>07 (1918). Archer. Tar stills. (128,880.) 
Mar. 19. 


IV.-COL(5rRlNG MATTERS AND DYES. 
AlTI.TC.VriONS. 

Rrotherton and (V)., Elirhardt, and Kay. Manu- 
facture of bln(di sulphur colours. 0242. Mar, 18 
Rrotherton and Co., Ehrhardl, and Ehrhardl. 
.Manufacture of violet coUmring-matters d,veing by 
the metachrome pr(X!ess. 0248. Mar. 18. 

COMPLE'TF, Sl'ECUi’K'ATlON AOCKVTKD. 

9002 (191.5). Rafller and Holliday. See XXII. 


Cnirim Si m u u mions AtF^i-im ! V.—FIRRES ; TEXTILES ; CELLULOSE; PAPER. 

10,981 (1915). Robertson. Nelson, and Petrol j 
Patents, T.td. 'rreatmenl of hvdnxxirhon oils and j Ai’Cmcations. 

r(‘slduea for Hie produetlon of lower-lmiling hydro- Aktleselskabot Frogner Garage Motor Co. Pro- 
('ariwuis. Mar. 19. Ga-Mo. Method of impregnating balloons etc. 

7050 (1917). Croft, (birr, and Nairne. Method of 0499. Mar. 15. (Norway, 29..5.18.) 
and means for treat moMt of gas-iiquor. (123,387.) Barefoot. Compound for removal of iron mould 
Mar. 5. etc. from textile goods etc. 5957. Mar. 11. 

27,87 (1918), Thonip.sou and Rrowii. See I. Barnes. 0301. See I. 

3240 (1918). Firth. Blakeley. Sons, and Co., and Barnes and Sinnatt. 5974. See XIII. 

Bhnw. Arrangement and operation of vertical gas Hodges and Kent. 0031. See I. 

retorts. (128, Mur. 5. I Irwin. 6S27. See I. 


roi.xxxnn. latent Ust. m 


Johnson. Paper mnklngf etc. machines. 6229. 
Mar. 13. 

Kirscbbraiin. Waterproof products and pro- 
cesses. 5596. Mar. G. 

KIOBS. Waterproof material. 6885. Mar. 10. 

Nash. Continuous bcatln^r and refining engine 
for manufacture of paper etc. 5470. Mur. 5. 

Poulson. Treatment of wool. 6297. Mar. 4. 

Rehlll^r. Paper-making machines. 50-iO. Mar. 10. 

Thornber. Composillon for rendering wearing- 
apparel non-inflammable. iflr>0 Feb. 25 

COMPLETK SPEtaFKATlONS AOCEPTFD. 

.5915 (1915). Wheatley, and North llrilisli lliihlK'r 
Co. Fabric for balloon envelop(‘s and (lie lik<\ 
and the method of manufacturing and after treat- 
ing the same. Mar. 12. 

CG98 (1916). Portadown Weaving Co., and 
Grc'evps. Fabrics aiipllcable for aeroplane and 
other purposes and aeroplane wings and planes. 
Mar. 12. 

17,817 (1917) and 10, ,567 (1918). Mnnehestor Oxldo 
Co,, Clayton, Huebnor. and Williams. Process of 
treating cellnlo.ses. (122,784.) Mar. 19. 

1,519 (1918). Hnohnor. Maohlne.s or ar>para(ns 
for coating textile and other fahrios. 022,5,51.) 
Mar. 12. 

2474 (1918). Ander.son, Anderson, and Wilson 
Hollander l>eatlng engines. (122.584.) Mar. 12. 

2598 (1918). Dagnnll. Process for the manufne- 
lure of pnrehinentised or like paper. (122.591.) 
Mar. 12. 

4422 (1918), Frv .and Whlttoii Fabries. 

022,6)12.) Mar. 12. 

45111 (1918) Kelsey. Ih'ooesM for if'Coverlng 
givn.se and (lie like from water wliieli has been 
used in seouring or washing wvol, hi<l<‘s. flax. Jute, 
and the like, or from maiima <)l)lalm‘d from such 
water. 022,848 ) Mar. 19. 


Vi -HI.KAt^IITNG; DYEING; PItINTING; 
FINISHING 


Oibbs. MADufacture of Inorganic chlorine com- 
pounds. S7d7, Mar. 7. 

Gros et Bouchardy. Production of nitrogen 
compounds containing hydrogen with aid of electric 
discharges. 4600. Feb. 24. (Swltz., 2.10.18.) 

Hoofl. 0445. See II. 

Lindsay Light Co. Process of purifying thorium 
compounds. 6466. Mar. 14. (U.S., 29.5.18.) 

Orton and Robinson. Manufacture of alumina. 
4827. Feb, 26. 

RIdeal and Tarrant. 6904. See XXIIl. 

Soc. PAlr Llqulde. Transformation of syjlthetlc 
nninionln Into n lrans)M)r(able product for use in 
agriculture iu conjunction with production of car- 
bonate of so<ln. 6418. Mar. 14. (Francis, 24.8.18.) 

CoMPiiriE Srprii'K^ATioNS Acctj’TED. 

6048 (1015). Glddon. Manufacture of ammonium 
nitrate. Mar. 12. 

10.595 (191.5) and 1059 (1016). Smith, iind Am- 
monia 8odn Co I’roeess for the product Ion of cnl* 
ciiim nitrate. Mar. 19. 

10,781 (191,5). Mjixted and UIdsdale. Production 
of oxides of nitrogen. Mar. 10. 

12,401 (1915). Freeth and (5>eks(*dge, Mann 
faelure of ammonium nitrate from ammonium bl- 
earbonab' or the components 1 hereof and sodium 
nitrate. Mar. 10. 

7956 (1917) Croft and others. Krc IT. 

16.692 (1917). Dawson Manufaeluiv of nitric 
acid. (122.214.) Mar. 5. 

1167 (1918). }8oe IndusfrlcIIe do Prodnlfs Citlm- 
Iques. Proeecs for transforming sodium inono- 
eliromate Into hleI)romnl(\ (11f),219.) Mar. 12. 

2.286 (1018) (^u'l.son. Mnnnfaeture of nitrogen 
compounds from earhhh'S. (12.2,790.) Mar. 19. 

6111 (1918). Tllnn Co. Akiieselsknh Titanium 
products. (116,266.) Mar. 12. 

6,597 (1018) Simon and others, *SVe I. 

.8072 (1018) Parrett .and Pennington. Method 
of and apparatus for tlte manufneture of carbonic 
add gas. (12.2,808.) Mar 19. 

11.020 (1918) Pracri l\\ rlte^- fnrn.ac<‘s (118,094.) 
.Mar .5. 


Arrr.TevTiONS. 

Driver .and Sniulerlnnd. 5788. 8Vr XXIII, 


11, .269 (191S>. I5if entaKI i<*ltolMgcl .1 mi, gmu'S Kali- 
Omen t. *sVr IX, 


Ilenshllwood and Wrigley. Finishing fabrics. 
.5.5,28. Mar. 6. 

Whitaker and Whitak(‘r. Maelilnes for dyeing, 
scouring, and washing wool etc 6,262. Mar. 1.2 


12,001 (JOpS). Norsk Hydro-Elektrisk Kvael- 
.stof.ikf feselskah. PrrxIiK'tlon of alumina nitrates 
from elav. argillite, and similar minerals. (120,025.) 
Mar. 12. 


VII.-A(’IDS; ALKALIS; SALTS; NON 
METAT;LTC^ ELEMENTS. 

Aeri n Miov.-; 

Hales and Hates. Means for producing .spat Id^* 
ore for manufacture of liydrogen. 6251. Mar. 12. 

Hates and Hates. Means for charging retorts or 
apparatus with spatliic ore for manufacture of 
hydrogen. 62.52. Mar. 12. 

Rreuille. .5134. Sre X. 

British Thomson-IIousto]! (’o ((Jeneral Electric 
Co.). Fractionating air. 64.38. Mar. 14. 

Comment. Proce.ss for jueparation of anhydrous 
sulphide of zinc. 6089. Mar 11 (Franco, 20 4.18.) 

Dlbdin. 652:3. Sec II. 

Fairbrother (Chemical Construction Co.). Appa- 
ratus for recovering potassium compounds. 4562. 
Feb. 24. 

Fail-brother (Chemical Constniotlon Co.). Pro- 
cess of recovering potassium comiK>und«, 4563. 
Feb. 24. 


VIII GLASS; CERAMICS 
Api’Mcations. 

Hairstow, Brick comjiosil Ion, and nrtlcJe.s inanii 
factured lher<‘from. 4565, Feb. 24. 

Harrafl. .Maiiufaclurc of glns.s lub(‘. 490.5. 

Fob. 27. 

Ihmjamln. 5605 -.5608. Srr 1. 

British lliornson-Houston Co. (General Electric 
(V).). Porcelain. 6,30.2. Mar. 12. 

Denis. Manufacture of nCra dories. 5441. 

Mar. 5. 

(iowen (Ivecesnej. Mnnufadnr(‘ of refractory 
materials. 5.597. Mar, 6. (France, 25..3.16.) 

Greco, 6494. Sre I. 

Hughes. Method of printing upon glass. 6518. 
Mar. 15. 

Keillar. Fire bi icks for furnaces, coke-ovens, 
etc. 5039. Feb. 28. 

McMInn. Glazing cement for use In flre-clay re- 
torts and furnaces, 5075. Feb. 28, 

Musgrove. Recuperator brick. 54X0. Mar. 5. 



PATfiNT LI8T* 


[Jl«jyih 31,191S. 


Ma 


MuBgrove. Bricks. C877. Mar. 14. 

Roberts. Blocks, and hoatlng-walls made from 
such blocks, 5748. Mar. 7. 

gharratf. Brick kilns. 5347. Mar. 4. 

Oo.Ml'IKTF. SI'LCIHCATIONS ACCKITFI). 

2254 (1017) Xoiion Co. Almnlnons abrasive, 
and iiictliod of ])roinirIn^' 1 Im‘ same. (113,959.) 
Mar. 10, 

2257 (r.)17) Xorlun To Aluminous abrasives 
and process I’oj- ninkinj; (be same. (118,502.) 
Mar. 10. 

281S (1018) Barron and Barron. Artifteial mlll- 
sfonc.s and (be inn nii fact lire (hereof. (123,377.) 
Mar. 5, 

IX. -BTIlBDTXd MATFdUABS. 

Acci.ications. 

Boivic, Shaw, and Stanley. Maiuifactnro of 
artificial stone. 035.5 .Mar. 14. 

Bravln. (’onerei<‘ etc ,51.53. Mar. 1. 

(Marke. Mannfacl urinji eoncixde etc 4701. 
Feb. 25. 

De Vecrliis Mei.illisation of wood. ,5208. Mar. 3. 

Korn'.ster (Inleitialionall Isolations Konipnni 
Ak(l(‘s(dskab('t TKa'^). (5.522. Sec XI. 

Frydenhliui. I'rodiietion of porous bnildinfr and 
insuiatlnjr bodit's .5,'{5S Mj;r I (Denniark, 
5.3.18.) 

IIlll-.l(ai(‘s, Ltd , ;in<l Ilu.'.'lie.s .Mannfaet lU'e of 
brIcK.!, slabs, t ill's, (‘Ic for paving, building, etc, 
(!.510. Mar. 1.5. 

Lovell. Building blocks or bricks .5821 .5825 

Mar. 8 

1‘rlcc, M.'iuuf.'u I iiri' of f.iei'd aililicinl slonc jiro 
(lucLs. ,5811. Mar. S 

Brice. Apparatus foi' nianufaeturo of artificial 
stone itrodiuts 5812. M.ar. 8, 


Cowper-Coles. Matrix for manufacture of plates 
by electro-deiwsitlon. 5438. Mar. 6. 

Cowr>er*Cole8. Manufacture of copper plates for 
process printing. 5439. Mar. 5. 

Cowp<*r-('olos, Process for manufacture of wire. 
5440. Mar. .5, 

Dear. Oll-bardenlng steel plates. 5744. Mar. 7. 

De.’ir. Xick(d-steel nlloy.s. .5745. Mar. 7. 

Delves-Brouglilon. Flux for soldering metals 
5521. Mar. (5. 

Deiidrinos. M<‘lliod for protecting iron, steel, 
etc. from oxidation when heated to a high tern- 
I*eratnr(‘. 4837. Feb. 20. 

De Vccelils, .5208. Krc IX. 

Forsyth. (‘.329. See I. 

(lasehe. (Naicenlralion of ores, ('k 392. Mar. 14. 

Hole. Fvleelric suudting-furnaces. 5.573. Mar. 0. 
(Norway, 11.4.18.) 

Kuehnricli. Alloy. 0270. Mar. 13. 

Meaehcr. Mcdliod of electrically welding plati* 
mini etc. disks to end.s or Inaids of metal screw's 
or rods 4032. Feh. 2.5. 

Becks. Budding-furnaces, 4038. Feb. 2.5. 

Boss. Obtainnicnl of sulphate of copper, metallic 
co])])cr, etc., from on'S, .5,580, Mar. 0. 

Siablliinmili Biak-lng. A. Bouehnin. Elect lie 
fui'iiacc for healing, annealing, or nadting nudallle 
materials .5<)::i. Mar. 10 (Italy, 9.3.18.) 

Vantln Ib'covc'rv of ini'lals from slags 0.541. 
Mar. 15. 

Wade (t'enlral Mining .and Investment Coriiorn- 
llon). FI('elro(i<'s for ('h'cl rolyiie n'covery of 
imd.als from solid ions ir>22. F(>1) 24. 

Wade (F(ml!‘al Mining and Tiivi'sInKuit Corpora- 
tion) Ele< troll lie leeovi'ry of metals from sidu- 
lions. irr, t\l) 21 

Wi'bslei- Mellioi! of ni.a lle.ablising cast iiK'lal 
0210 Mar 12. 

(‘oMiMinK Sei.< iM( \ I IONS Acxm IF.n. 


('OMI’I mic SCKCll K \ll(».\S Ac( 1 I’Tl.l). 

1040 (19181, Ferguson. Blocks used for buiUiing 
[iiirposcs. (123, .3(11 ) Mar 5 

11,309 (1918). Batontaklleholagcl .lungni'rs Kali- 
Cement Metliod of niamir.McInring slimillancoiisly 
hydraulle cement and alkali from , alkaliforons 
mineral substances and lime. (117,100) Mar. 5. 

15,712 (U)IS). ()ls(*n and WesLdl Process for 

making wabu-proof nmund and llie product thereof 
(123,095 ) Mar. 12 


12,200 (1017) Hall }ind Bnik'y. Furnaces for 
molting sb'cl and other nu'ljils. (123,778.) Mar. 19. 

2213 (10!^). Robertson l)('\iee to lessen oxida- 
tion wliik' Lumping steel ti'om snndting furnace 
(123.793 ) Mar 19. 

.3.505 (1918). Youiieff Bioduelioii of spongy 
lead. (12:i..587.) Mai 12. 

.3,501 (1!)1S) Cilo. Process for treating eopju'r 
swi'eplngs and seinps (12,‘l,418.) IMnr. .5. 

7174 (1!>1S) AiduMi. Crueibk* fiirna(‘es for nadt 
mg nadals. (123,157.) Mar. 5. 

11.020 (1918^ Bracq. SVe VTT. 


X. MF/rAl.S; 5IETALLCR(iy, IXCLBDIXC 
ELTkTUO METATJA RCY 

Aeriiruioxs j 

Adam, ATabbltt. and Stevenson. Del Inning tinned 
Iron scrap. 4,838, Feb. 20. 

Alloy Welding Processes. T.td., and .Tones. Elec- j 
Irodes and welding cte. rods used in soldering ; 
•and depositing metals. 4818. Feb. 20. | 

Ashton, and Oates and Gretm. Acid etc. batlis 
for treating wire. 4005, Feb. 2.5 I 

Ayala. KSoldcr for aliiininluni, and process f<n' j 
making same. .5.381. 5Iar. 4. (Spain, 10.9.17.) t 
Bell. Separating mineral from criisbed ores, ore i 
from alluvial and placer deposits, etc. 5302. 
Mar. 4. 

Breaidey and .Tolinson, 5374. Sec XXII I. 
Breiiille. Agglomerating and dcsnlpliurating 
blocks composed of ashes of roasted pyrites. 6134. 
Mar. 1. 


XI KLKCTRO CHLMISTRV 
AiM>i,ir\Tio\s. 

A<lnm, Flcldhousc, Mnbbitl, aud St{‘venson. 
Electrolysis. 401S. Feb. 27. 

Alloy Welding Processes, Ltd., and .Tones. 4848. 
Srr X. 

Britlsli I’liomson-llouston (/o. (General Electric 
Co.). Elect rie-fnriiace control apparatus. 5405. 
Mar. 5. 

British Thomson-Honston (Y>. (General Electric 
Co.). Electric licaling units, and methods of manu- 
facturing same. 0105. Mar. 12. 

Cowper-Coles. ,51.38. See X. 

Cowpcr-Coles. Process for production of zinc 
battery elements. 5783. Mar. 8. 

Dreyfus. Chemical processes conducted in elec- 
trical furnaces. 4938. Feb. 27. 

F4ry. Electric storage cells. 6706. Mar. 7. 
(France, 30.4.17.) 
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F.I.A,T. Soc, Anon. Eleclrlcal furnaces. 6804. 
Alar. 10. (Italy, 2.11.18.) 

Forrester (Internationalt Isolations Kompani 
AkliewIsUalii^t Ikns). Manufacture of insulating 
IxxUes etc. (»522. Mar. 15. 

Gros et P.ouchardy. 4U00 -Sec VII. 

Hepburn. Electrolyaers. Mar. 7. 

Hole. 5573. X. 

Marriott. Electric furnaces. 5212. Mar. 3. 

.Me ache r. 4530. Ncc X. 

Tlionip.son. Maiiutacl uri* of ciirlM>n «'h‘ctro(les. 
57<14. Mar. 8. 

Wade (Central Mining and Imestiuent Corpora- 
tion). 4022. 40.'i:>. kScc X. 

Worsnop. lOlecIrical acmnndators. 4500. Ft'b 21 

CoMennn: SeKCiKi(’\'iio.Nh Acckctki). 

10,041 (1017). Pi«*s(‘ott and Ihikcr. Electrical 
aj>paralus for subjecting artlch^s to var>»ng tein- 
l)eratur('s. (12.3,545.) Mai;. 12. 

3430 (lOlS). YourielV. El(‘ctric accinnulators 
and (he like. (12.3,582.) Mar. 12. 

442S (lOlS). Howard. Coni l td of elect rlc fur- 
naces. (12:i,S45.) Mar. 10. 

10,7(J2 (lOlS). Newbery and Gerrard. Elcctrodc^s. 
(123,030.) Mar. 10. 

20,r>05 (1018). Kettle. See I. 

2507 (lOl!*). l^tdlm r and Exl<\v. Mannfaetun' of 
clc( 1 ric ac<‘ninuIatoi s ( 1 2.‘),0()0. ) Mar. 10. 

XII.- lt\\3\S; GILS; WAXES 
AIM’I.K’AIIONS. 

Irwin, 5.327. Ncc I. 

King. Deodorising and decolorising oils and fata. 
0050. Mar. 11. 

Musgravc, Maunfacture of soaf). 4702. Feb. 20. 

N.V. Jurgtuis’ Vercenlgde Fabr. 0142. Sec XIX. 

('ONfl'LKTE Sl'ECieiOATlONS AC(;MTEI). 

1S50 and 2018 (1018). Hoehni and Relhl. See 
XIII. 

.3013 (1018). Moor(‘ and Moore. (^lean,slng com- 
pound or jaiste for toilet puriioses. (123,507.) 
.Mar. 12. 

4100 (1018). Douglass. Dcdergeiit soaps and 
nu‘ans for and method of in.'iKing same. (123,835.) 
Mar. 10. 

4510 (1018), Kelsey. See V. 

(»597 (1018). Simon and others. See I. 

11,785 (1018). Nnpp (Preiswerk). See XX. 

21,895 (1018). Lane. Ajiparatus for hydrogenls- 
ing oils and fats. (123,000.) Mar. 10. 


XIII.—PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

APPLK'ATIONS. 

Barnes and Sinnatt. Manufacture of paints, 
Inks, i>oli8hes, filliiig-iuaterials for rubber, paper, 
artificial leather, etc. 6074. Mar. 11. 

Ingram. Antifouling paint. 5507. Mar. 6. 

Oltmans. Pliant floor covering. 4900. Feb. 27. 

Smith. 6414. See I. 

Ck)MPLETE Spidoifioations Aooepted. 

1600 (1918), Craven, and Yorkshire Dyeware and 
Chemical CJo. Linoleum and linoleum cement. 
(123,791.) Mar. 19. 

1866 and 2618 (1918). Boehm and Relhl. Process 
for converting linseed oil fatty aefids or any other 


fatty acids of drying or seml-drylng oils Into well- 
drying oils. (123,792.) Mar. 19. 

3004 (1018). Si)err and Darrin. Manufacture of 
resins. (12*3,800.) Mar. 19. 

42tM) (1018). Morris. Manufacture of chrome 
yclloAvs. (12*3,841.) Mar. 10. 

5.300 (101 S). Cellou, Ltd., Tyreu' A C’o., and 
TiH'kcr. Production of doiH‘s. (123,028.) Mar. 12, 

10.317 (lOlS). Mcl^'an. Washable dlstemiH*r or 
water paint. (123,0.31.) Mur. 10. 

10.318 (1018). McJamui. Thinning-composition for 
u.se with wasliabh' distemiHn- or winter paint. 
(123.032.) Mar. 10. 


XIV l.\Dl.\ UCBBEU; GiriMA PERCHA. 

Al'Pl ICATIONS. 

P.ariu‘H and Slnna(t. 5074. Sec XII I 
Uowdh'r. 33vatnuuit or recovery ami purification 
nl rul)l)er. 5427. Mar, 5. 

Wad(‘ (Goodyear 'rii(‘ and Kul)l><‘r Co.). Manu- 
facture of i nl)lKH- compounds. 1551, Fi*b. 21. 

(’OMI IKTK Sl'KClKlCATlON Ac('KClLI). 

0.597 (191.8) Simon and otlau's. See I. 


XV I.E.V'l'llEK; P.ONE; HOBN; CEUE. 

AiM’I ICATIONS. 

Barnes and Sinnatt. 5971. See XIII. 

Diifour and Diifour Tanning and liming hides 
or skins. 5124. Mar. 1. (Italy, 0.4.18.) 

Garner Aj)para(uM for liming liid(‘s. 5071. 
Mar. 7 

'rully. I’leparation for watmiirooling leatlier. 
4703. 15 *b. 20. 

(’oMi'i.K'i'E Specifications A(Jf:EPTED. 

1074 (1017). Cokli'elcli, .Iaclv.‘.!on, and Stern & (Jo. 
Waterpnxdlng, pollsliing, pn'soi \ iiig, and restoring 
preparations for Ixiots and the lik(\ and for other 
artbdes of kaitlier or th(‘ (123., 775.) Mar. 10. 

17,87t) (1917) Mey/.onni(u\ Pi o< ess for preparing 
solutions Hnltai)le for chi’ome laniiing. (123., 785.) 
Mar. 19. 

4510 (1918) K(‘lsey. SeeV. 

5871 (1918) Gilardinj. Apparatus for the rapi<l 
tanning of hides ami skins, (J I i.i;3>l.) Mar. 12. 

(JiWO (1918). Wright and Wright. Tanning 
maehimTy. (123,148.) Mar. 5. 


XVI. SOILS, FERTILISERS. 

Appijcaiionh. 

Radniunn. Ftutllisor and method of jirodnclng 
same. 5477. Mar. 5 

Soc. I’Alr Llqulde. 0418. See Vll. 

Tasker. Fertiliser. (5231 Mur. 13 

Complete Si’Ei ifica'jions A((;eptkd. 

9855 and 29,507 (1018). Colliding, GouIdJng, and 
Allibfin. Apparatus for tlie maniifacfure of 8Ulx.*r- 
phosphates or like artificial fcrtiiis(*rs. (123,012 and 
123,000.) Mar 10. 


XVII.— SUGARS; STARCHES; GUMS. 
Applications. 

I.iaverack. 5076. See I. 

Lenders, Method of manufacturing starch and 
conversion products thereof. 6612. Mar. 6. 



tot* 




Compute SvtomcAnos Aooipted, 

XSA^ (11)18). Pictet. Manufacture of levo- 
glucosan. (121.725.) Mar. 12. 


13, sn a91B). West. Method ot tieaUng gmin 
tor the preservation thereof, and apparatus em* 
ployed In connection therewith. (123,925.) Mar. 19, 


XVIII .--FlOK M i:.\ r.\ ri o.\ i x i > i ^striks. 


XX. ORGANIC PRODUCTS; MJBDICINAL 
SUBSTANCES; ESSENTIAL OILS. 


Al'rl.K'AIIONH. 

Anuita^^c. S4‘parulin^' ye.Mst etc. in Hiisi)enslon 
from beer and stout. 5ti.s7. Mar. 7. 

Rainplchlnl & Co. l»rr)<‘eKS 08 ba.sed on the action 
of enzynicH, and batha, nil.xlurea, etc., containing 
one or more enzyincH. 4.771. Feb. 24. (Italy, 
23.3.18.) 

Tlmmermnns. Filter fur use in breweries etc. 
Gli>2. Mar. 12. 

(\).\n*I.CTF. Si'KClKICJATIO.N A('CFrJFD. 

484.) (191.7). Welzmann. Bacterial fermentation 
of carboliydrales and bacterial culture.s for tlie 
same. Mar. 12. 


XIX, -FOODS; W.\TER IM’RIFK’ATION ; 
SANITATION. 


ApPLic.moN. 

Dunnlngbam, Hargreaves, and Hutchins. Manu- 
facture of tetrachlorethane. 5149. Mar. 1. 

Complete Specifications Accepted. 

17,77(1 (1914). liCfranc. Process for the com- 
mensal manufacture of acids of the fatty series 
and of butyric acid in particular. Mar. 12. 

15,u2l) (1917). Selden Co., and Gibbs. See HI. 

11,780(1918). Napp (Predswerk). Process for the 
manufacture of Isobutyl ester of oleic acid 
02.3.080.) Mar. 12. 


XXI.- PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application. 


Api’LI(;.vih»ns. 

Burkhalt(‘r. Preparation for making brc.ul, 
hlscnlts, etc. (1082 Mar. ll. 

Coleman and . I oJicH. Ticaiincnt of cereals. ICOS. 
Feb. 24. 

Fei-gnson. Bread-making. 0114. Mar. 12. 
Fletcher and U‘wiH. 5-10 i. ,See XXI II. 

Fothcrglll and Whyte. Ajjparatn.M for lr(‘atment 
of Hewag(? etc. 5028. I-\‘h. 2S. 

Kelsey. ITocess lor making bread. ,721.7. Mar. ,3. 
Laverack. 5975. See I. 

Linden. Drying sewage sludge etc. 4740. Feb. 2.7. 
Ijlndmi. Reducing ix'rcenlage of water in sewage 
sludge etc. 58(14. Mar. lo. 

Idnden. Siphons for nnhiclng iK'rcvntage of water 
III sewage sludge ete. 007S. Mar. 11, 

Mills. T(;sting milk etc. for cheese-making. 
4704. Feb. 20. 

N. V. .lurgens’ Venxmigde Fabrleken. Prooesst's 
for recovering oils and fats from waste water. (1142. 
Mar. 12. (Holland, 9.3.18.) 

Watson. Furnaces for tlesl rnct ion of refuse etc. 
(1172. Mar. 12. 


COMPLCTE SPE('IKIeATIONS ACCEPTED. 


12,801(1917). Sutherland Process and apparatus 
for Increasing tlie yield of bread and improving the 
baking qualities of Hour (►r meal and milling oro- 
ducts. (116,410.) Mar. 5. 

3132 (1918). Van Dantzig, and N.V. Chemisch & 
Hiarmaceutlsch Laboratorlum. Prwess of pre- 
serving vegetables and fruits. (12,3,403.) Mar. 5. 

3623 (1918). Dowding. Treatment of potato's for 
obtaining food proilucts. (123,o91,) Mur. 12. 


3025 (1918). Lyle. (Tniibined food and beverage 
and process of making the same. (123 804 

Mar. 19. 

41^ (1918). Talbot. Mean.s or apparatus foi 
purifying air, (123.009.) Mar. 12. 

^63 (1918). Greville. Treatment of flour 
(123,435.) Mar. 5. 

0971 (1918). Graham. Bread and other fowl pro 
19*^^ process of iirodmdng same. (123,883. 

Apparatus for use li 
canned or ttnne< 


Balchin. Photographic him and i)roduction 
tliereof. 5920. Mar. 10. 

C7)MPi,hTE Specifications Acceito). 

17.881 (1917). Hamburger. l‘ol.>clirome cineiiia- 
lograpliy. (12.3,78(5.) Mar. 19. 

17.882 (J91S). Hamburger, Colour pliotograpliv. 
(12.1,787.) Mar. 19. 


XXII. -EXPLOSIVES; MATCHES. 

Applications. 

Gale and llodgklnson. Utilisation of waste ex- 
idoslves. 0.3.71. Mar. 13. 

J(»hnston and Orr. Process for moisture-proofing 
matches. 4045. Fob. 25. 

Sliort and Ward. Explosives. 6102. Mar. 1. 

Van Cleef. Matches. 4738. Feb. 25. 

Complete Specifications A(x:epted. 

21(59 and 2172 (1915). Mellersh-.Tackson (Palmer 
Perchlorate Powder Co.). Manufacture of explo- 
sives. Mar. 12. 

0902 (191.7). Badler and Holliday. Process of 
manufacture of picric acid. Mar. 19. 

10,805 (1915). ITonk and Bowen. High explo- 
.sives. Mar. 19. 


XXTII.-ANALYSIS. 


Aj*PL1CATION8. 

Brearley and .lohnson. Measuring-apparatus for 
testing hardness of materials etc. 5,374. Mar. 4. 

Driver and Sunderland. Apparatus for testing 
colour fastness in dyed fabrics. 6788. Mar. 8. 

Fletcher and I.<ewis. Device for testing milk. 6404. 
Mar. 5. 

Klian. Pyrometer or hIgh-temperature thermo- 
meter. 6133. Mar. 1. 

Muddlman. Adjustable means for hokiing nitro- 
meters etc. having mercury bulbs. 4522. Feb. 24. 

Rideal and Tarrant. Detection and estimation of 
ammonia in gases. 5904. Mar. 10. 

Compute SPBCificAnoN Accepted. 

19,063 (1918). Aktiebolaget Ingenldrafinna Egnell. 
OsB-analysing apparatus. (120,021.) Mar. 6^ 
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JAquids; Washing tcith liquids. C. II., Borr- 

mann. Z. aiigew. Oheiii., IDli), 32, 4(>— 18. 

The method of extracting one liquid with another 
by counter-current contact in a columu tilled with 
Rasc,‘hlg's rings or other suitable packing material 
is likely to suiausede the older method of shaking 
or stirring lutermilteutly and separating the two 
layers of liquid. An ai)paratus for counter-current 
contact betw’eeu two liquid.s or a liquid and a gas 
was described by tlie author for lai-ge-scale work 
(this J., lyio, 12.12). The device recommended by 
Kaschlg (this J., 1918, (177 a) does not meet all i*e- 
quireinents, because it tukes no account of tht^ 
alterations in density of the li(iuids us the result 
of their mutual aclion. In washing one liquid with 
another in this way, the lighter liquid should enter 
at the bottom of the column and flow slowly out at 
the top, while the heavitu’ li(iuld should enter at th(‘ 
top and fall downwards in a linely divhhHl form. 
If the lighter liquid is the solvent it may lanome 
heavier through its enrichment in the extracted 
substance and the action of tlie column may 1tK‘ 
upset through the fresh, lighter portions of the 
solvent which enter at the bottom rising suddenly 
to the top, while the enriched portions sink. In 
the author’s design this failure of the counter- 
current principle is avoided as far as possible and 
the apparatus has W'orked satisfactorily for years. 
If the rising liquid beconu's iighUu', Kaschig’s 
design is correct, but Uaseiiig’s rings an* not nec(‘H- 
sarily the best type of p.ieklng material. In fact, 
any unsymmcdrieal tyjK* of packing runs the risk of 
accumulating more on <>iu‘ side of the column than 
on the other and diverting the (wen flow' of the 
falling liquid. For this reason, symmetrical pack- 
ings are always to l)e preh'rred and tlie author us(‘s 
idates of spiral w'ire-w'ork simply packed oii<‘ over 
the other. Tliese hav<* a maximum surface iK*r unit 
weight, are easily cleaned, and only occupy 4% of 
the sectional area of the column. The design of 
the packing l,s, how('ver, a minor point and the chief 
<*onsideratlon Is tin* correct adaptation of th(‘ Avork- 
ing prlncii)le of the aiq)aratus to the irhysical con- 
ditions to b(‘ d('alt with. It, is imixutant also to 
make lu-ovi.slon for contimions nadificatlon of the 
Trroducts, since each lifiuld is to some extcuit soluble 
in the other and tin; solvent has to Im* recovered 
not only from the extract but also from th(‘ reshliie. 
Kublerschky's thr(‘(*-columii airparatns (lor. rit.) 
provides for this, and several are w’orking with 
capacities up to 8000 litre's rrer houV. -.T. F. P». 

PA'rENTS. 

Furnaces; Regencraiive gas-fired . II. N. Davis 

and W. R. Twlgg, Luton, Eng. Pats, (a) 122,073 
and (B) 122,074, 28.12.17. (Appls. 19.180 and 
19,190/17.) 

(A) The furnace comprises a heating chamber and 
a number of chambims which can be employed either 
as regenerators or preheaters. These regenerators 
or preheaters are provided in sets of two arranged 
longitudinally left and right In the furnace struc- 
ture, and two sets of burners supplied with 
pressure air are similarly provided In the furnace 
proper, the pressure air necessary for the com- 
bustion of the gas induced being preheated by 
passage through the appropriate preheater. The 
products of combustion are discharged through the 
regenerator chambers. The sets of buniers are 
employed alternately, the sets of chambers .mean- 
while being employed as preheater-and regenerator 
respectively. The change over from one set of 
bnmera to the other Is effected by means of a valve 
so devised that the rdles of the preheater and re- 
S^netator are simultaneonaly Interchanged when 


the valve is operated. In this manner the st?coiid 
sc»t of burners is supplied with prciieated air, and 
the lieut of (he products recovered reg<‘iieratlvely. 

(n) In a furiuice of the tyi)e (h*scrllx*d under (a) 
the air and g.-is valves are so moulded and con- 
necteil that the supplies of air and gas are con- 
trolled simullam'ouNly. — J. S. O. T. 

! Ueating furnace u'iih removable hetnlh, E. G. U. 
Marks, London. From Soe. Anon. Jtal. (Mo. 
Aiisiildo iS: (’o., (Jeiioa, Italy. Eng. rat. 122,928, 
10.2.18. (Api)I, 2799/18.) 

In a furnace liavlug a removabli' hearth firovided 
wltli openings in its upper part tliiough which gases 
pass to a collecting lliu' wdthin llu' ln*arlh, the 
colU'cling flue is arranged (ransvi'rsely. JaiLes are 
provhled between the sides of the heart ii and the 
furnace walls lH)lh above' and Im'Iow tlie flue. 

- G. A. K. 

i^mokc, funiacv gases, ('xhaiist gases and the like; 

Treating . ,1. W. Stanstield, lIartl*'[Kjol. Eiig. 

Fat. 122.871, 20.1.18. (Appl. 1523/18.) 

The smoke or olht'r gas is sprayeii wltli waiter in 
a const ricti'd part of u cliamlH'r, tiu' spi’ay ixdng 
projected in tlie directlou of mol Ion of tlie gas. 
The washing wali'r is subsequently treated for the 
recovery of any valuable products washed out of 
the smoke 4'l(‘. The dc'viee is claimed to afford 
iiUTeasi'd elrauglit for boiler or olhe'r furiiac’es. 
(R(‘f('rcnce is directed In pursuance of See*!,. 7, Sub- 
sc'cl. 4, of 11 h' Falents and Ik'slgns Act, 1907, to 
Eng. Fats. 15,118 of 1900, 18,741 and 27,947 of 1907, 
and 20,903 of 1908.) J. S. (1. T. 

Drgiug granuhn materials ; Proeess and apparatus 

for . A, Iluhn, Miniu'apolis, Minn., IJ.H.A. 

Eng. Fat. 122,910, 7.2.19. (Apiil. 2212/18.) 

A BArjEiiY of ste.im pijM's Is arrange'd inside a drum 
rotating ahoid an axis sliglilly incliiieej to the 
horl/onlal. 3Mi(‘ Inle't and outlet for tiie granular 
material to Im' drie'il are se'aU'd by tlui material 
itse'lf. The' mati'rial after (‘ule'rlng lii<' drum Is 
Ilfle'd by fligbls, ami poured elown over tin' 8t(‘Uin 
pitK's. Moisture' e‘\i>e_‘Jl(*eI elnring llie' drying is re- 
meive'el tbremgh a i>lpe siluate'e! at tlie* up}H‘r e'liel e>f 
the drum. A p.aitlal vae*uiim is malnlaliK'el wltliln 
tlie elrurn by me'aiis eif a positive bleiw’eT, I lie degree* 
of evacuallem being re'gulate'el by I be admission of 
air to tbe* lower jeart of tbe' drum. Any dust 
partleles are removed from tbe moist exit gases by 
means of ee*ntrlfiigal dust colles'tors befeire the gases 
reach tbe bleiwc'i*. --.f. S. G. T. 


Drger \for grain, beets, grass, malt, c/c.]. F. ICob 
lank, Frackwe'de. Ger. Fat. 309,010, 12.12.14 
Addition to (ler. Fat. 203,410. 

In a dryer similar to that descrilied In the chief 
patent (this .T., 1910, 1145), tbe rotation of the 
ventilator fans attacbe'el te) the axes of tbe druius 
Is iudeiiendent of that of the drums. — L. A. O. 

Drum drger; i^team-heated , rotary . S. Merteiis, 

Brunswick. Ger. Fat. 309,084, 8.5.17. 

In a rotary drum drye'r, linving she'Ives or ledges 
for lifting tbe material Inside, tbe shelves are not 
fixed radially, but are lnclirie*d in the direction of 
rotation of tiie drum.— L. A. C. 


Vacuum dryer. B. vSchilde Maschinenfabrik und 
Apparatebaii, G.m.b.H., and A. Roleg, Hersfeld. 
Oer. Fat. 309,080, 20.4.10. 

Within a vessel fitted with a removable alr-tlght 
lid, is a group of heating plates, the material to 
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be dried being plnct*fl In the spaces lM‘tween the 
plates. The group of i»lateH Is surrounded on at 
least four sides by a heat insulator, and the walls 
of the vessel Jfsidf are either unlnsulatefl or pro- 
vided with a e<K)llng Jacket. A liib<' leads from the 
bottom of the vessid (li rough a cooler to a rec<‘ptacle 
underneath.— L. A. r. 

EvapoKitor.H r. K 4 “^fncr, Paris. Kng. Pat. 122,1).)S, 
22.;i.lS. (AppI alOT/lS) 

Tiik liquor undergoing coiicciitra I ion and the vapour 
given <>11’ are passed logidhei* through a long duct 
surrounded h,\ a steam jacket. The duct consists 
of at least tiir(H* vertical K<‘ctions, from the upper 
cjid of fli(‘ last of which the liquor and vapour arc 
dcIIvcK'd into a s<‘i)arator. In Ihi.s w'ny the hot 
c<»n('cnt rated liquor Is ()l»tainc<l at such a level that 
It can Ik‘ transfernai by gravity to any vessels 
desired — W. H. 0. 

Filtcr-prrsftcH. .T. A. Wilson, Manchester. Eng. 
Pat. 122,0711, 22.5. IK. (Appl. S4S2/18.1 

liAKs of tlie form shown in th(‘ figure are Inillt \i\\ 
v(*rtically in a franu* to form a corrugated liltcr- 
plah*. The ribs, nlmt on similar ribs of adjacent 
i>ars, whil<‘ (lie cliannels, b, b', serve to eondiiet 



cake Is covered over, thereby preventing access 
of air and the formation of cracks in the cake 
Liquid for washing the cake may be added through 
the cov(*ring If this Is constructed of a iK*rmeahle 
material. A suitable appliance consists of a filter 
cloth ]oos(‘ly attached to a frame suspendecl in 
the liquid which is Ix'lng filtered. The filter may 
he built up of scweral units as in a filter-press, 
each containing the necessary means for covering 
the cake.— L. A. C. 

t^eparatinij immi.^ciblr liquidH; Apparatus for . 

.1. L, Sands, London, and J. (lourlay Glasgow 
Eng. Pat. 123, tm, 28.10.18. (Appl. 17;520/18.) 

The clo.sed float of the separating aiiparafim 
deserilx'd in Eng. Pat. (this J., 11)17, f;i)S) 

Is r(‘place(l by an oixm-lopiied float of large' dimen- 
sions info which tubes depend from Ihe separating 
elrum. The float la sustained by a spring Ihe 
tension of which can be adjuslod.— W. IT. G. 

Minin; granulated or triturated materials: 

jM aehines for . L. McG. Fraser, and W. .1 

Frase'r and Go., Ltd., Romford. Eng Pat 
123,135, 7.2.18. (Appl. 221()/1«.) 

Tjie materials to be mixed are fed from a hopiH'r 
Into a jilvoted slioot, which passes through the 
front of fh(^ mixing drum and discharge's tlie' 
nmlcrlal near the re'ar end of the* drum. The latter 
Is prewldeel with iiitcrnnl lifting blade's, and Is 
rolate'd on roller's. As llie elrnm rotates, tlie* 
materials are' 11 ft cel by the blaele's anel elreqqx'd 
Into the she)e)t, liy wlilcii tlie\v are* rcturne'el to the 
rear e'liel of the elrnm. Whe'ii the* mixing is reun- 
plcte* tile* slioot is tllte'd and the* nii.xed material.^ 
are^ ellscharge'd.—lV. II. G,. 


tlie filtrate* to a colle'ctlng duct lu the le^wor fiart 
of the frame*. Owing to the form of the surface, 
the filteT cledh cannot sag into Ihe drainage* channels 
and block them. -W. II. 0. 


Filters. The Pulsonu'ti'i* Engliu*ering Go., Ltd., 
and J. Rjeirnstael, Re'ading. Eng. Pat. 12.3,152, 
12.2.18. (Ai)pl. 2.521/18.) 

The bottom rdate of Ihe^ filter is preeviele'el witli a 
numbL'i’ of ree‘e*sse*el pex'kets the hot leans of wbleli 
are iH'rl’orateel anel provided with water nozzles, 
whilst the spae-es In'twa'cn llie pe>ckels are iK*r- 
forate*el ami provleled with air imzzles. The wale*r 
and air re'qulivel for cleansing the filter m(*diuni 
are? Hnpplle*el se'parately iiiuler pri'saure. The air 
being ele'llven'd just Ix'iieath the plate and above 
the* level of the* water ne)zzlea, depresses the level 
of the water sllglitly and passes upwards through 
the air nozzle's while* the water passes upwards 
through tlie* water imzzle's.— W. 11. C. 


Samples of liquids; Apparatus for nuiomaiieaUu 

takwq . T. Herberts, Bolton. Eng Pat 

12.3,17.3, 18.2.18. (Appl. 2827/18.) 

I\ apparatus eef the tyjK* in whieli the* lleinid te> 
1)0 samph'd Is fe*d Into a ee'ntral vesse*! which Is 
rotatexl above* a series of stationary re'ce'ptaelcs. 
elect rle*al or other devie'es are provideel l)y mean^ 
of wliich tile* rotation of the central vessel m!^.^ 
be controlle'd from a distance', for Instance froiii 
a ce'iitral offle'o. 


Pulrerisinq mills. IT. Walker, London. Eng. Pat 
123,250, 25.().1S. (Apjil. 10,474/18.) 

Lv a ring .and roll mill the rolls, which take the 
feerni of hoofis moiintexl on elise-s, ai-e r>rossed by 
a spring or eethcr suitable eh'vie'o against the re'volv- 
Ing ring. The rolls and ring are* larger in eliainete*r 
at the e'ontre than at the ends.— W. H. G. 


Filter: Suction . R. WUster, Dassel. Ger. Pat. 

300,015, 17.3.18. 


A sunio.x filter ee)nsist8 of two cylinders, one slid- 
ing inside the other, with an air-tight ring attached 
to the lower end of the Inner cylinder. By drawing 
npw’ards the inner cylinder, the bottom of which 
forms the filtering surface, a partial vacuum Is 
created lu the si>ace Ix'tween the bottoms of the 
-cylinders. The liquid to be flltei*ed Is led into 
hmer cylinder,— L. A. G. 



f'Uter; 

burg. 


)n . G. A. Reringer, Gharlotte 

M?at. 309,010, 10.1.17. 

Oer. nieans are provided wherel 

suction 

0“ stopping Mip 
oontlnntng thf 


p Introduction of the liquid at 
viuctlon, the surface of the fill 


Heat changes; Method and apparatus for induriiu; 

. R. Vullleumler, New Rochelle, N.Y. U.S. 

Pat. 1,275,507, 13.8.18. Apid., 20.1.17. 

The Invention eomfirises methods and apparatus 
whereby the heat exfiended in doing i> 08 ltive or 
negative work upon e.xpansion or contraction of a 
fluid is utilised lo secure secondary heating or 
cooling effects. A cylinder having walls of high 
conductivity Is furnl.shed with two easily movable 
pistons, each piston bcdiig provided with a suitable 
heat regenerator. One end of the cylinder is sur- 
rounded by a heating Jacket and the other end 
by a refrigerating Jacket, the central section being 
surrounded by* a cooling Jacket. The cylinder Is 
charged with any suitable fluid, e.g. air. A c.vcle 
of operations of the pistons is described during 
which the regenerators produce primary heat 
changes of equal but opposite values, these Inducing 
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secondary heating and cooling effects. The cycle 
being repeated, the cumulative effect of such heat- 
ing and cooling enables any desired <Iegree of 
heating or refrigeration to attained, 

—.1, S. O. T. 


Centrifugal-sipnruior. D. 11. W(‘slon. Sharon, 
Mass. I'.S. l*al. 3,27h,057, 17.h.lS. Ai)pl., 

15.31.13. 

The material is led llirougii I la* h, on to the 

sloping bollom ring, of the rotating h.islad, a, 
and Is thrown against the peripheral wall of the 
ba.sket by the directing plate, c, and the action 



of centrifugal force. The solids <(>lleet on the wall 
between th(‘ radial division plat(*H, d, and th<' liquid 
esea;K‘s between the e<Ig4‘ of the <l(‘tlecling ring. 

and lh(‘ upix^r edg(‘ of tlu* basket. The direct - 
ing plate*, is made* in sections, tie* oiit<*r jairts 
n*stiiig on (lie h'dges, c‘, and being held In jio.sl- 
tloii l)y the catches, c'‘, so tlint wlien discharging 
tin* solids the sections can Ttx* liftisl inwards and 
(h(* solids dropped through (he o]>enlng. oK 

W. II. (1 


(U ntrifugal apparat u.s. ,1. \j. IIIIl(*r, Mattapolst*(t, 
Mass. r.S. I'at. 1,280, Ihh, 1.10.1S. yXiijd., 19,9.33. 
The material to 1r* .separated is fed through the 
shoot, 7, on to llie inn(*r eoneave face of (he end- 
h‘.s.s band of tilt(*r-medluni, 5, whlcli trav(‘ls twiei* 



round the periphery of a rotating drum, being 
actuated by the sprocket wheel, 14, and guided 


by the rollers, (i. The oeutrifugni force cause's 
the liquid to jjass through the band and It Is then 
guided by the plate, 18, to the discharge. The 
solhls an* cn rritnl round by the band and discharged 
tljrongb the gap, 1(5, as indicated by the arrow, 17, 
the band It.sf*lf n'tiirning round the out<*r path to the 
.spr(K*ket whe(*l, aft(‘r which it again mH*ives sup- 
plie.s of mati'rlal from (he shoot, 7.--W. lb (\ 


Vdcuum-svpamtor. 11. A. Tliuneman, St. Louis, 
Mo. U.S. Pat. 1,281,881, 15.10.18. Appl, 10.3.17. 

The separator (‘(U)ipri.s(‘s an outer vtTtlcal cylindrl' 
cal easing, closed at its upper end, the lower end 
lH‘ing <‘oum*el(‘d to an exhauster and thence to 
a dls<‘liarge plp<‘. riilv<*rl.sed luoduets an* carried 
vertically iipw.anls into tin* separator by means 
of a current of air, and impinge* against a deflector 
(‘(unposeel of a pair of conical frusta a(laelH‘<l base 
to base with axes vertleal. Tin* In-avh'r i)artleles, 
owing to decrease* e)f ve‘loe'it.\’, fall in(e) a hopper 
le*:idhig tee a ellseharge* pipe* lltte‘el with an air valve. 
The lighle*r leartlele's are* earrh'd further by the 
air eurre'iit into a e*hamlH‘r (•oin|)e>se‘d of a luimbe-r 
e)f (e‘le*see)i)|ng se'clloiis, the* total he‘lght e>f whiedi 
may be* re*gulale‘el from outside*. Ile'n* further 
elepositlem eef lu‘avy partlele‘s e>eeurs, Ihe'se* lM*lng 
re*(’ove*red via the* he>piK‘r as ahena*. The* lighter 
particle's pass oveu* tlu* tr>p of tin* upf)e‘rnJost tele- 
seople* se*e(ie>n, de>wu (lireuigli the* oule'r easing, and 
(hremgh (lie* e*\haust into a r(*e(*ptaele*. — .1, S. (». T. 


Sln(h/<‘; AppauitHs for rrmtu'ot of frotn lii/uidfi, 

Jtrilnn-KOnigsfe'lele'r iMaseliineuifahrlk der Mas- 
ehinen- miel WairgonhaufabrlKs-Akt . (ie*s. Simmer- 
ing, vonn. 11. 1>, Sehniid, Kdiilgsfe'ld. (l<‘r. Pat. 
.309, (Kith It; I HI. Inl Ponv . (;.12.i;i and 14.12.15. 
The liquid is suckeal (lireHigh a numhe*!- of disc- 
•shaiKMl tilleu's arrange'd ai'ouiiel a liolleiw cylinder 
and K<‘para(e*el inie) se*(’te)rs. Within (lie 4\vlinder 
Is a eompre'sse'd air IuIk* e’euilaiiilng sleils (spial in 
nnmlx'r to the* tllteT dise's, (iiere* lu'lng also corre- 
sponding slots In the eylinde'r llse'lf, so that when 
(lie sleits are* eipposlle* e>ne aneitlu'r, (he* lilter si'ctor 
e'onne‘e‘fe*d the*r(‘wlth Is blown fre*e* of I lie* mud layer. 

L. A. P. 


Soliitiioi f>/ Kohds, riixrss for the cootiouofis , 

rsprcialf 1/ for slaking linir irlth sugar juivc or 
iratri. H Khe'ihardt, Wolfe'iibUt tel. G(‘r. Pat. 
;{09,;{:{2, 1 . 12 . 17 . Addition to (le‘r. Pal. 208,442. 

In an a|>paratus similar to that, de'scrilwd In the 
ehle*f I)ale*nt (tills .1., 1914. 127), the* slewe* and 
seraiK‘r are omltteal, the* solution eyllnde*r tM*lng 
le*nglhe*ne'd te> a corresiionding <‘xtent. To the* 
upiK*r slele* of the lower end of tin* tula* containing 
the* worm elevator is lixed a wide* tube*, which 
He‘rv<*s in plae*e* of an ojiening in the eiissolvlng 
vessel fell’ (lie* removal of the solutiem. In passing 
up this tube, tlie solution deposits any tine* H<‘dl- 
me*nt present, which is then removed together with 
the reinaindeT of (he solid matter. — T j. A. C. 

Absorption towers; Apparatus for adjusting the 

head of liquid in arranged in series. H. 

Schael, Tuttllngeii. Ger. l*at, .309, .W, 2. .5. 17. 

In a serI(*R of absorption towers tlirongh whl<4i a 
curn*nt. of liquid flows and Into which gases are 
led in at the bottom, the head of liquid in each 
tower l8 adJuHt(‘d by me‘ans of interme<llate con- 
tainers having two divisions so arranged that the 
level of the iJquid In the lower division Is equal 
to that of the pn*viona tower, and In the upper 
division the head of liquid is that desired in the 
following tower.— L. A. 0. 
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Distilling; Process for boiling and . H. 

Frlacher, Cologne. Ger. Pat. 308,049, 22.9.17. 

In a atiJl provided with two or more outlet pipes 
for the vai)our, or In a series of stills connected 
to a coiiiJiion delivery piiss each outlet ]>ipe passes 
through a w^parate ve.ssol In which a portion 
of the vapour is condtuised. The uncondensed 
va|K)iir is I(!d through the condensed liquid, and 
as the aniounf of the liquid, and consequent ly its 
reslHlanee to the ])as.sijge of the vapour, varies with 
the amount of vajKuir i>as.sljig through the corre- 
sponding luhe, th(* vessels exert an e(iua Using effect 
upon the <l(*Jivery from each tube. — L. A. (’. 

Pmulsions; Apparatus for the preparation of . 

W. G. Sciiroder, DlnkelsbUhl. Ger. l»at. 309,717, 
8.6.17. 

The apparaluH Is similar to that descrilHsl In U.S. 
Pat. 1,2:17,222 (this 1917, 10S8), but on the outer . 
surface of tlH‘ cylindrical portion of the inner 
chamlKT arc channels wider at the top than at 
the bottom, wher(‘by the llciulds are <lrawn down 
and forced into the space iaHween the inner and 
outer <‘oii<‘H. The spindle attached to the rotating 
chamber can Ik* raised and lowenal by means of 
a lever work(*d by an adjustable screw.~L. A. C. 

Oarboy hampers or crates. A. W. (’owbnrn, and 
W. If. Cowburn and (\)wpar. Ltd., Manchester. 
Eng. Pat. 12:1,012. 27.8.18. (Appl. 13,890/18.) 

lifting insoluble or semi-.Holid matter: Apparatus 

for . (\ 11. Adams, Fiilford, Yorks. Eng. 

Pat. 123,109, 1(5.2.18. (Ar)pl. 27(55/18.) 


Oas stoves for drying etc. Eng. Pat. 122,402. 8Y*c 1 1 a. 
Stills or preheaters. Eng. Pat. 123,1(53. See III. 


Tilting furnaces. Eng. Pat. 120,200. Sec X. 


Tipping furnaces. Eng. Pat. 120,559. .SVc X. 
Drying chamber. IJ.S. I'at. 1,282, :i(l3. See XIXa. 
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Oas retorts; Regenerative fired . O. Peischor. 

J. Gnsbeleucht., 1919, 62, 17- 19. 

The flue gases from recuiM'rallve-lirod gas retort 
settings form a considerable sourcii of potential 
heat although it is not at present coiumereially 
feasible to use it. The fuel consumption reckoruMl 
on the coal carbonl.sed in such settings is placed at 
18% at least, uuder normal working conditions, 
although in new i)lant8 under test conditions much 
lower figures may be attained. With a i)Iant devlstMl 
by the Koppers Co. it Is clalraoil that the fuel con- 
sumption can be reducwl to 12% of coke containing 
15% of ash and moisture. The heat Is supplied 
from outside gas producers with nwolving grates 
consuming low-grade fuel, and the gas produced caji 
be cleaned prior to entering the setting with advan- 
tage to the working life of the refractory material 
used. The gas and air are preheated to 1000® C. by 
regenerators of which two pairs are built under each 
\bed of retorts. The direction is reversed every half- 
N>ur. The increased thermal el^lency Is evident 
Nn the temperature of the flue gases, which leave 
>^Ui^at 240® C. as against 600®~600® C. in 


the case of Gie recuperative furnaces. The con- 
tinuous mechanical cllnkering of the producer Is an 
advantage, conducing to greater regularity of tem- 
I>erature in the sotting and obviating much arduous, 
costly, and often inefficient labour spent in cllnker- 
ing the fires of built-in producers.— -H. J. H. 


Carbonisation; Loic-temperaturc in relation to 

the production of motor spirit, fuel oils, smokeless 
fuel, and power gas: its ams ami objectives. 
F. D. Marshall. Gas J., 1919, 146, 383--385, 451— 
454. (See also this J., 1917, 020; 1918, 2 a, 175 a, 

212 T.) 

The author considers that the maximum utilisation 
of the material and energy of raw coal would be 
achieved by low-temi)erature carbonisation of the 
coal with recovery of the liquid products and a 
portion of the ammonia, gasification of the resulting 
coke with further recovery of ammonia, and con- 
version of the producer gas into electrical i)ower. 
The ash residue could Ixj employed for brick 
making etc. The high-tempeniture carbonisation 
of a ton of coal at 2000°— 2200° F. (1090®— 
1200® t:.) yields 12,000—13,000 cub. ft. of gas of 
calorific value 500 It.Th.U., (50% of coke residue, 
9—10 gallons of tar, and 20 to 2S lb. of ammonium 
sulphate. J.iow-lcmix'rature carbonisation at 900°— 
1000° F. (480°— 510° C.) results in the production, 
l)er ton of coal, of 4000 — 0000 cub. ft. of gas of 
calorific value (550 n.Th.U., 70—75% of coke residue, 
18—22 gallons of tar oils, and 15—22 lb. of 
ammonium sulphate. Low-temiaTUture coke ob- 
(aliiLHl by carbonisadon in To/.er retorts (this J., 
1911, 912) Is not friable and moreover a high yield 
of ammonia is obtained by its gasification. The 
volatiki content of the coke varies from 9 to 12%, 
the ealoriljc value being 13,300 B.Th.U. i)er lb. By 
stripping tlie gas producixl by the low.temt>erature 
carlxmisation, 1^—^ gallons of an oil of th(‘ nature 
of motor spirit (sj). gr. 0'7(50— O-SOO) is obtained p€‘r 
ton of coal. I'lie oils possess the properties of 
l)arafiins. Besiill.s are tabulated of the yields of 
the various products obtained by the earbonlsiition 
at tem])era lures Ixfiow 12(Kr F. ((550® G.) of 21 
siimples of different coals. The various fractions 
of lh(‘ tar oils possi'ss properties rendering them 
u.seful as motor spirit, fml oil, and lubricants 
resp(‘etively. Naiiithaleiie and anthracene ar<‘ 
al>s(‘iit. The pltcli is eharact(‘rised by its plasticity 
and low percimtagt' of free carbon. The Tozer low- 
tempi'ratiire retort (loc. cit.), in which coal is ear- 
honiseil in a numlier of concentric annular iron 
segnumts enclosing a central gas way, is described. 

- J. S. G. T. 


Oas; Present and future of . Possibilities of 

eailxnusalion of all coal at low temperatures. 
S. W. Parr. Western Soe. of Engineers (U.S.A.). 
Gas J., 1919, 146, :i88-389. 

'PiiE prime function of the gas industry is that of a 
purveyor of fuel. Attention Is directed to various 
jiroducts other than gas, resulting from coal car- 
bonisation, and possible lines of {irogress of the gas 
Industry are briefly adumbrated. Such lines of 
jirogress include the low-temix^rature carbonisation 
of coal etc., and the possible hydrogenation of the 
resulting oils. The author suggests the iwssibility 
of fraellonatlng coal gas in such manner that the 
sulphur comiK)unds, which are all evolved below 
(500® C., are entirely contained in the one fraction, 
the rest of tlie gas being sulphur-free; the line of 
demarcation occurs Just after the first cubic foot of 
gas per pound of coal has been evolved. Very little 
value is attached to “ lean ” gas as compared with 
“ rich ” gas. Coke is Improved by the retention 
of the hydrogen evolved during the “ lean ** gas 
^riod, which period commences at about 660° 0.— 
750° C.->r. S, G. T. 

• * 
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rO««] puriflcatim; Secondary reactions of otride 

of iron . O. Weyman. Gas J., 1919, 1 «, 

322—823. 

A SBOONDAKY rcactioii involving the decomposition 
of steam by sulphur vapour, with evolution of 
hydrogen sulphide and sulphur dioxide, is citcnl to 
account for the large quantities of steam, sulphur 
dioxide, ammonia, and hydrogiui sulphide found in 
the gas issuing from a box ch/irg(‘d with partially 
silent oxide and into which gas of normal com- 
position W’as passing. The reaction, which is 
reversible, oiierates increasingly in the dir<‘etion 
indicated with rise in temr>erHtiiiX‘, and by passing 
a mixture of .suljihur vapour and steam through a 
tube at 200° C., sulphur dioxide was produci‘d in 
sufficient quantity to lie detected by smell, and 
hydrogen sulphide, sulphite, and thiosulphate were 
also pres(‘ut. The sulphur formed by the reverse 
reaction is insoluble in carbon bisulphide, and 
I>robably sixmt oxide contains such sulphur. That 
these reactions occur on the large scale is cxudlrraed 
by the detection of steam and hydrogen sulpliide 
on oiieiiing a heap of freshly discharged oxide, and 
by the fact that the heap which is at first alUaline, 
gradually bi^comes acid. The diflU-ulty in removing 
the last traces of hydrogen sulphide* from gas is no 
doubt due to the aliove secondary ix'actlon, uml may 
be overceune by working the last box at a lower 
temiK’rature, without the admission of steam. The 
welter an oxide, the greater will be tla* amount 
of sulphur lost through this reaction. The usual 
fouling tests of oxides do not give reliable r<*sults, 
as sufficient hydrogen sulj)hlde may he foriued by 
this secondary reaction to contaminate the gas 
before the oxid(^ is sp(‘ut.— S. S. A. 

Ammonia and sulphur; Slmultanroua rccorny of 
in the carbonisation of coal. W. Bertels- 
mann. .1- Gasbeleiicht., 1919, 62, 3-4, 21 — 22. 
Tuf author reviews the proposals which have been 
made to reach a sedation of the leroblem naml joikhI. 
The processes of one class, including those of Fabry, 
Bergfeld, and Cobb (see this .7., 1910, 120.3; 1913, 
414, 071), involve the washing of llie gas with solu- 
tions of sulphates of heavy nudals, ammonium sul- 
phate bc‘ing formed and sulphide l>elng r)recipit at od. 
Here the sulphur Is recovered sei)nrately from the 
ammonia and has to be* oxidl.sed to sulphuric acid. 
Burkhelser’s proctiss (this J., 1909, 1911, 

13, 1303), using iron compounds, api^ears to have 
failed, also Fritzsche’s process (this J., 1913, 
425), in which alumininm sulphate Is used. lu 
another group of processes ninrnonia is fixed 
as ammonium sulphite which is tlien oxidised 
to the sulphate. Almosidieric oxidation proc-c.sses 
seem to Ik* limited by the atlaiiimcmt of equilibrium 
conditions, while oxidation in solution is attended 
by loss of both ammonia and sulphur dioxide. 
Owing to the dlfiiculth^s attending tlie considerable 
dissociation tension of sulphites, Feld devised a 
process basted on the oxidation of thlonates, in its 
more rwent form wltliout the use of metal SJilts. 
In spite of the way in which the process has been 
scientifically perfected, in practice it has proved 
too cumbersome. Other processes employing 
thionates have been proposed, but it Is concluded 
that the method of oxide purification and sulphuric 
acid manufacture still nmialns pommercially the 
most satisfactory.— H. J. H. 


Hydrogen; Combustion of . Volcanic enr- 

plosions. I. Explosive eruptions and their 
phases. V. Sahatinl. Atti II. Accad. Llncol, 1918, 
87, 11., 300-3(>4. 

It Is shown that water vapour alone is capable of 
explaining the mechanical effects of volcanoes and 
the projections from the latter. (See J. Chem. 
Soc., April, 1919.>-T. H. P. m- 


Hydrogen; Calculations on the combustion of . 

Comparison with ordinai'y explosives, II, V. 
Sabatinl. Atti R. Accad. Linwl, 1918, 27, li., 
405—407. (Compare preceding abstract.) 

The energy develoi)c<l In the explosion of hydrogen 
under voJcanle conditions is comimrtHl with that of 
ordinary explosives. (See J. Chem. Soc., April, 
3919.)— II. V. 


Mineral oil emulsions; Destruction and avoidance 

of . R. Koetscimu. Z. angew. Chem., 1919, 

32, 45 -4<}. 

lx the lix‘atment of Galician crude oil considerable 
quantities of a troulilesome by-prmiuct are formed 
('onslstliig of emulsions of crude oil and salt water 
of various dt‘gixH*s of cousl8ten«*e and stability. 
Similar cTiiulsloiis an* also produml in the refining 
of Itumauian maclilno oil distillates. Among the 
methods availalfie for tlie breaking down of emul- 
sions are : centrifugal tn'atmeul; selcetivt* filtration 
sometimes in coinl)liuitlon with electrolysis; the 
action of clieiuicais, for instance, acids; high 
voltage elt'clrical tn^atment on the prliiclpU* of the 
Cottrell proc(‘ss; the application of heat. In the 
case of th<*s(' mineral oil emulsions, tlu* application 
of ln*al in oiM*n vessels is of little use, but heating 
niuler pressurt* at 120°— 130° C. all'ords a very simple 
and luexiK'n.sive means for the raphl and qiiaiitltu- 
tlve separation of tlie oil and water. In the 
refining of mnuual hibricaliiig oil. emulsions are 
f(U'm(*d during tin* pron'ss of iu‘utra Using and 
wasliing the oil tlisl illat(‘s, owing to the presence of 
nnphthenii* soaps. 'rh(‘.s<* naphllu'nic soap emul- 
sions ar(‘ brok(‘u down by )i(*ating for 2 lioiirs under 
4 -5 atmos. prt'ssiirci In a closcfl v<’ss(»I with direct 
st(‘am. q''r(‘alment with alcohol aflords an elTectIve 
means of breaking down the wtap mnulslons, but It 
Is too costly for ordinary lubricating oils and is 
only <*mploy(*<l for wliilc oils (vascdlnc* oils) which 
arc r<‘fin(‘(l by tin* ol(‘uin pr<M'<*sH, 'I'lie sulphonlo 
achls which are i)n)dnce(l in tin* ix‘llnlng of mineral 
oils with sulphurh' acid possess colloidal characters, 
and acid dlslillalcs conluining sulphonic adds give 
cmnislons not only with alkaline liquors, us in the 
ease of naiffithenic and fnfly acids, but also with 
water ahun*. It lias b(*t*n Ihe custom to avoid 
strong agitation In lln* la'iilrallsing uixl washing of 
highly vls<*ous distillates, hut Avhen using the steam- 
pr(*s.snre sysleni, tin* mixing may be as vigorous 
as desire<i siine lh(* emulsions arc easily broken 
down. Mon-over. In order to avoid tlie complica- 
tions due to the liydrolysis of naphthenic soaps it 
is d(‘slrahle to carry out tin* neutralisation with 
coneent rated solutions; this is now possible, since 
tin* emulsion difficulty is solved. In fact, by 
neutralising the acid (listinateH directly under steam 
i)n*s8ure, emulsions may never Ik^ formed. 

—.7. F. B. 


[.sphaltic substances; Determination of hard 

in oils prepared from lioryslaw crude petroleum. 
8. Brozyuskl. Petroleum, 1918, 14, 0 — 10. Chem. 
Zentr., 1919, 90, IT, 73.' 

Iolde’s inellKKl of determining asphalt (this J., 
909, 8.31) is not trustworthy when the oil contains 
»aniffln wax. In the enw* of oils, such ns 
lerlved from Boryslaw crude iK'troIeum, which 
■ontain paraffin wax, it is necessary to separate 
he latter from the asphalt. Treatment with hot 
ther is too BkIIous, and It is better to use petroleum 
lulrit of .'-.0°— <ir.° (.•„ whk'h has preylously 

K-on purlflwl l)y treatment wKh fuming sulphuric 
icld. The paraffin wax thus separated is very hard 
ind of high m.pt. — C. A. M. 

His; Viscosity of . B. Oelwhffi^r. Z, Ver. 

rieutsch. Ing., 1918, 62, 422-427. Chem, Zentr., 
1919, 90, II., 78—74. 

V the viscosity factor, Z, of different oils Is calcn- 
ItS hy meanB of the fomtita-Z-4K)72H+8'6l8/B, 
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where E repivsents Eiigler degrees, and the results 
are plotted In relation to the temiieratures In a 
logarilhnjieally divided co-ordinate system, a series 
of nearly straight lines is obtained, which cut one 
another approxinutl<dy at one point, viz., Z-l 
and This charactcrl.'-tjc holds good 

for most Icdinlr.il oils, itml (mabies a fj^nnu a ) 
(o be coiJs/rucled to cAjm^ss the I'clatlonshiii i 
between the temiK'rature and vi.sco.sity factor or ttie 
tcmiM^rature a/id Kngler d(‘grees. ^J’lie viscosity of 
mlAturcs of oils is not proj)ortioiml to tlie ratio ol 
the con.stitiamts, hut may be calculated approxi- 
mately bv means of th(‘ empirical formula— 

K ^ (a^E, f Aa^E^i-r (aj-pAa^P where E, and 10,, 

reprmuit* th(‘ respective vi.scoslties of the oils to 1 h‘ 
iniv<‘d, 10, being liial of the more tluhl oil, a, and 
n tin* re.sp(‘clive propoitions, and A* \ E.IO,. 

-0. A. M. 

I'A'IKNTS. 

Water used for irashtuft coal and the Uke: Viowas 
for temoviuf/ louvi ami cluii ft out by ftttra^ 
tion. 11. llerziu'ucli, Dalteln. (ler. I’at. .‘tOlblOT, 
1.2.14. 

Thi; separation of loam. cla>, etc., liy tilt ration 
from water us<‘d for washing <’oai and the like is 
more ellieieni if the t<‘mi»‘ralure of llie water Is 
raised, c.//., by tlie addition of llu‘ liot W'ater 
obtalm*d on (luencliing coke or l>y means of wasle 
steam. - li. A. (.'. 

[A'ac/j bt iqtn'ttv.'i ; Manufaciurr of . 1*. I,am- 

t»erly, Zei.st, Holland. Eng. Tat. 110,11:;, 4.5 18. 
(,Api)l. 7528/18.1 ini. (.’oiiv., 21.0.17. 

Wastk ca llama e(M)U.s material such as <*o;il dust or 
pow'der, C(>k(‘ wash*, blown coal dust, .soot, or llue- 
dust is mi\(si with about 10/,, of slaked lime and 
moulded Into briquettes at high pre.ssure. The 
briquettes are hardmied b.\ exposure to Ht(‘am at 
8-10 atmosiilu'res luixssure for O-H liours. 

- W. h\ V. 

Aoid voice; {'tilisatiou of G. E. Priehard, 

Port Arthur, Tex., Assignor to Gulf Uelining Go., 
Pittsburgh, l*a. i^^S. l*al. l,2tH),:;i5, 7.1.10. Appl., 
2.5.17. 

Ai’iD cok(‘ from sludge acid Is mixed with liealed oil 
and buriil.- AV. F. F. 

Uurning infeiior ot anthracite fuel in any ejisiiny 
furnace or automatic stoker; Method of and 

apparatus for . U. P.oizard, Laiicey, France. 

Eng. Pat. 121,110, 20.2.18. (Appl. ;;000/lS.) Int. 
Com., 14.12.17. 

Fukl rich In a.sh or low in volatile const it uenls is 
HUplilUH.! from a hoiqier on to one end of a travelling 
furnace grate, where it is retaineil In a thick Ik.‘( 1 
by a bridge projecting downwards from tin* furnaiv 
roof to within a short distance of the grate. Addi- 
tional air is suiiplied to this UmI of fuel through 
openings in tiie furnnee front .so as to maintain its 
IncaiideseoiKH' and kindle the fresli fuel supplied. 
The kindled fuel is carried forward by the travel- 
ling gnite to tlie furnace (iroiKT. The burnt gastxs 
from tlie thick bed of find pa.ss over the bridge and 
downwards througli the furnace roof into the main 
combustion space. In a moditication the oiienings 
in the furnace front for supplying additional air to 
the thick btxi of fuel are omitttHl, the air being 
supplietl only through the grate as part of the main 
air supply for the furnace.— W. F. F. 

Pulverulent furl; Methods of and apparatus for 

feeding . E. C. Covert, Avalon, Pa., U.S.A. 

Eng. l»at. 123,277, 16.8.18. (Appl. 13,322/18.) 
PowDKUED coal contained In the hopper, 2, Is pro- 
jected upw^s Uirough the pipe, 6, Into the cham- 


ber, 8, by air injected through the pipe, 4, which 
has a slightly smaller nozzle. The mixture of coal 
and air Impinges on the conical spreader, 0, and 
then jiasses through the oix*nlDgs, 9, Into the plj^e. 



11, and tluuice to th(‘ blower, 15, The mixture is 
eireuljil«‘d by I lie blower lliroiigli the pipe, 16, and 
hack Ihroiigli llu' pl]M\ 20«, and I lie furnaces are 
sui»j>lied by branch plpixs from the l>ipe, 16. Tlie 
H'lurii ])ii)(‘, 2I)«. is iiuHh' of smaller section to main- 
tain the prc'ssure in the jiiiH*, 16. Tin* optuiings, 1), 
are automatically regulated by the valve, 10, con- 
nected to lh(‘ roil, 11, lever, 12, and diaphragm, l.‘{ 
An Increase or (h'eixqisi^ in tlie dtuiiand by the 
furnaei's causes a eorrosponding deei(‘as(' or iiK'ix'n.se 
ill the pressure in the pipe, 14, and a eoiisiMpu'nt 
ojiening or closing of (lie oiHuiings, li.— W. F. F. 


Water-yas; Piocess for the simultaneous pioduetion 
of — III till' manufnetuie of lighting ifas in 
routinuous nilieaJ letorts. A. Eirkliolz, Zlirieli. 
Ger. Pat. .‘100, 660, 7.;;.16. 

I\ order to aeeelemto tlie deeom|M)sl(ion of the 
st(‘aiii iiitrodiieed into the retoit and to produce gas 
low' in carbon dioxide, th(‘ retort receives additional 
heating, prefeiahly liy means of gas withdrawn from 
the luaitlng-gas producer. Throughout the i)roc*ess 
the retort is kept at tlie higli temiieralure i\‘quired 
for complete liberation of gas from the contentM 
ot tile retort, and for the i»ro(iu(*tlon of W'ater-gas 
lH)or in carbon dioxide. — A. M. 

(ias stoves for cooking, lacquering, drying and 
other purposes. The Etna Ligliting and Heating 
Co., Ltd., II. K. Prosser, and E Derry, Blrmlng- 
Ilam. Eng. I‘at. 122,41)2. (AppLs. 1591, 28.1.18, 
and 12,245, 27.7.18.) 

The oven is constructed of sheet metal and Is sur- 
rounded oil top,* bottom, and three sides by an 
outer casing. A lieatlng burner is arranged l^low' 
a (XMitral oiituiing in the bottom of the casing and 
is .surrounded by a smaller casing having oiKuiings 
In its sides and bottom to admit air. A central 
horizontal plate lii the oi>enlng in the bottom of 
the easing deflects the hot gases upwards round 
the oven and the colder nlr at the top of the Jacket 
descends and passes out through (he opening In the 
side of the burner casing. This continues till the 
jacket Is filled with burnt gases at a maximum 
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temperature and the outflow of theee gaaea then 
damps down the burner, with a consequent fall In 
the temperature' of the jacket and a following in- 
crease In the supply of fresh air to the bunier. 
The outer ctislng of the oven may Ih' linetl intern- 
ally with asbt'stos, and with expanded metal which 
acts ns a radiator towards th<‘ oven and also 
deflwts the hot gas towards It.— W. F. F. 

Petroleum productii; Pnness for transforming 

heavy into lighter products. F. H. IX'akin, 

J^oudon. From l\ Itotli and M. F. Veiitiirino, 
IhienoH Aires, Argentine. Eng. Fat. 12^i,ird, 
11\2.1<S. (Apid. 2.121/18.) Addition to l(Hi,012, 
20 . 8 . 10 . 

An improvement of tlu‘ process descril>ed in the 
cldef patent (see II.S. Tat. l,20S,;i7S ol lOK), this J., 
1017, 120). The temiK'rature of the contents of the 
retoi’t, i.e., crude ik'I roleiim from which the lighter 
constituents liave been dl.slille(i, reshlues of laMro- 
leum, asphalt or the like, is gradually raised whih‘ 
the material under treatment Is sprayed into the 
retort, c.g., from 200° F., when the spray is first 
lntro(luc(‘d, at the rate of 2° (\ iH*r hour to 120° (' 

— L. A. F 

lAgnlte and other conibusi ihJ(‘ materials ; Process 
for simultaneously pioducing gas from ■ — , and 
slag capable of being used for agricultural pur- 
poses. F. ('. U. Marks, J..ondon. Fn>in Soc. 
Anon Hal. Gio. Ansal<io tV: (’o.. (hmoa, il.alv. 
Fug. I'at. 12:1,177, 10.2.18 (Appl. 2021/18.) 

Skk r.,S. Pat. 1.2tI0.701 of 1018; this.!., 1018, l.'H) a. 


In the distillation of the lignin, charring began 
at 270° C. and the ivnction was most Intense at 
400° — 450°O.; gas was still proflucvd up to 027° C. 
As In the cast' of w'ood and oellulosK', the reaction 
was exothermic. The formation of (*arlKm dioxide 
IM'r unit of lime was largest at the Ix'glnnlng of the 
gasification and then fcdl o/f rapidly 'The lignin 
is disfingiilsh(*d from tlie other materials by the 
large prodm tlon of nadhane and earhon monoxide 
and the small i»rodnetlon of earhon dioxide; thus 
the heating value of the gas from lignin Is very 
high. In a similar way tin* yield of charcoal and tar 
Is very high in the of the lignin ns oompai’cd 
witli tile other iiiatcriaJs. As regards the yield of 
iLKdhyl alcohol tin* r<‘sult was dIsap]>ointlng, ns It 
should have' Im'cu thr»'e‘ lluu's a.4 much as that ob- 
laliUMl from raw wood; this d(‘fi<*lem*y Is /ittrlbuted 
te» the' bre'aklng up of the' nu'lhovyl gremps into 
gase's, e>\ving to the highew te'inpi'ral ure* e‘mple\ved. 
If the' lignin he' eilge'sle'el with elllute* l»Mire>chloriC 
ae*le! uneh'r ste'ain pre'ssure'. large'r yle'lels e>f ine'thyl 
alcohol e'an h(' eehtalned than hy eie'sl rue l ive' ellstll- 
laliem. q^he* ae'e'loiu' .‘»lso Is i>reehahly eh'rive'd from 
tile* same' groups aiiel the' re*lative' .yie'lel Is le>w fe)r 
the' .same' le'asou: tlu' ae*e'teme‘ proelue*e'(l hy the ells- 
tUlatlem e)f woexl e*t'llule)se' may he' de'rlve'd freem 
the' ine't liylpe'Uleisaiis. Ace'tle* ae-id Is feuane'd from 
I he lignin hut euily te) tlie e'\te'nl eif oiu'dhirel e)f the 
amemnt proelue'cel from llu' raw woexl. Ae*e»tle* add 
Is derive'el Iwith from the e'e'llulose' aiiel the* lignin 
anel in large'i* epia at It ie's fnuu llie forme'r than from 
ihe latte'r; the' ahse'uce' e>f furfural-yle'lding groups 
fre>m tile* lignin pre'e'iuele's the ))('ulosnns as the 
source of tJie ace'llc aclel.- .7. F. P. 


(ias-jircd furnaces. Fug. l‘ats. J 22,0724. Kec I. 

Prfraclory maternal for siiifacc combustom . Eng. 
Pal. 12:1,171. 8'e;c VIII. 

Jtetcrminina methane etc. Gcr. Pat. 202,027. 
8Vc XXI 11. 


IlB -DESTRUCTIVE DISTILLATION ; 
HEATING ; UGHTING, 

Wood; Itesearehi's on the lignin of . P De- 

structive distillation of lignin. F. Hense^'i’ and 
C. Skid Idebra lid. Z. ange'w. Chem., 1012, 32, 

41 — 4 ;). ,11 

LuiMN was prepaivd freim spruce wooel sawelu.sl, 
pivviously extracteel hy ether, by hyelreilyslng llm 
cellulo.se with 42% hyelreichlorU’ aciel aeeoreling to 
tlie method e>f Wlllstiittcr aiiel Ze'e'hme'Ister (this 
12i:;, 822). Two tre'almeiits with (he strong hydro- 
oliloric acid left the lignin apparently fre'c from 
eellulo.se, giving a yield of .22 12% of dry lignin on 
the dry wooel suhstane'e'. The* lignin e*e>ntalne‘el, in 
the' air-dry state, 2'2.1% of moisture and 048.1% of 
ash; it yielded no furfural on distillation with 
hveirochlorie add but showeel a eopix'r value by 
Schwalbe’s method of 12 20%. The methyl value 
according to ZeiseTs me'IlKwl was 0-77%. This 
llgpiin was siihjecteel to elestrudlve distillation and 
the results compared in the following table with 
those obtained from the raw w'ood and w^ood cellu- 
lose by Klason : 



Spruce 

Cottnn 

Wood 




wood 

celluloHO 

cellulose 

Lignin 


Charcoal . . 

37-81 

38*82 

34*86 

60*64 1 

1 % by 

Tar 

8-08 

4*16 

6*28 

13*00 1 

f weight 

Acetone . . 

0-20 

0*07 

0*13 

0*19 ,ron dry 

Methyl alcohol 

0*96 

— 

0*07 

0*90 1 

[ ash- free 

Acetic acid .. 

319 

1*39 

2*79 

1-09 J 

' subat. 

COi 

56*60 

57-8T 

62*90 

9*601 

1 

0«H». .. .. 

1-72 

1*53 

1*5« 

2*00 1 

[voi. on 

CO 

32*65 

36-37 

82*42 

60*90 1 

1 the 

OHa 

9*23 

4*23 

8*12 

87*80 j 

1 gaiOB 


M olybdenum filament: f'lean-up of nitrogen by a 
heated - . Phemieal i ('actions at loir pres- 
sures. 1. liangmulj’. .1. Ame'r. (’he*m. Sex*., 1212, 
41, 107-124. 

Wmkn me)l> hele'iium iilaiiM'Uts are' he'ale'el to 2000° — 
2100° ahs. ill nllre)ge'n at pre'ssure's e>f 40 bars 
(0().2 mm ) or Ics.s in ah.se*nce‘ of moisture', the' Ilia- 
me'iils lose* we'lglit at the' same' rale* as if he*ated 
In a vacuum, 'riu' nllroge'ii eloe's ne)l attack the 
/ilame'iifs hut ellsai)pe'ars at a rale' Ineh'penelent e)f 
the' pre'.ssure* If the' iattcr cxe'e'e'els 1 bar, the 
amount ed Hie' nilroge'ii thus ellsapiK'aring lK*lng 
mue-h le'ss tlian the' e'he'inh'al e'e|uivale*nt e)f the' 
moIylMle'rnim e-vaporalcel. 'J2>e* fe>rmatlon of two 
e*ompe>iinels e)r moiyhele'num and nllroge'u Is Inell- 
e*nte*el; the* iirojM'rt le's e)f tlu'sc and of Hie de*poslt 
forme'el on tlu* bulb are* dise*usse'el. (Se*e also J. 
Phe'in. Soc., Apr., 1212.)— II. P. 


Patents. 

]\'o<jd; Process of destructive distillation of -- — . 
O. F. Sta fiord, Fugene, Ore'g., U.S.A. Kng. Pat. 
110,040, 10.2.18. (Appl. 11,708/18.) Int. Oonv., 
10.2.17. 

FiNEi.Y-niviDKi) W'e>e)d, e.g., sawelust. Is dried and 
supi>lled to a lie*at-lnsulate'd retort at a temix'rature 
of 100°— 210° (k, the retort being jire'vlemsly he?nte.'ei 
to about 400° (k The carlx>nisalIon pnx-e-ss Ix'liig 
exothermic, the* temperature of the ie*lorl ivinalns 
niaterlallv above the lower limit of 2S0° C., hut 
below a re'el h(*nt, anel fresh dried and h(*ated wood 
may Ik* continuously added, anel distillation con- 
tinued without further application ed heat. 

— W. Jb . r . 


miing [wood cH:]; ApvuratuH W. P. 

*eiTy, Jx)ndon. Eng. iai. 122,925, 14.2.1o. 

Appl. 2002/18.) 

BBONACEOUS material such as wood or peat Is sup- 
ed by means of a conveyor and valve to the top 
a distillation chamber provided with pipes for 
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withdrawing vapour at various heights, and 
the charcoal or the like is withdrawn y 
a conveyor at the bottom. The 
similarly supplied to tlu; top of an 
producer chamb(‘r to which ^ r ami st^m 
are supplied through jHirforations at the side, ine 
resulting mixture of carbon dioxide and monoxide 
with ammonia is i)asst‘(I througli a connecting pas- 
sage near ihe i>oUom of th<‘ two chambers and In 
passing upwards llirf>Hgli the distillation chambei 
distils Ihe fresh cliarge. The mixture of air and 
steam may allernatively I>e supplied to the pro- 
ducer I h rough a pi[M* which passes through the 
side and is eml>(‘dfi(‘d in Ihe charge. In another 
inofii/lca/lori Ihe fresh charge may be supplied to 
the lop of bolh ciuimlHTs and In that case the 
supply of steam to the pnxlucer Is unnec’ossary. 

— W. F. F. 


Wood; Kilns for mrhonising and distilling . 

E. C. R. Marks, Tiondoii. From E. IxhIoux, 

Paris. Eng. Pat. 12:1,111, 25.10.17. (Appl. 

15,524/17.) 

Wool) is distilled in r(‘lorts consist ing of long hori- 
zontal luiinels arrang(‘d side by side and separated 
by walls containing verllcal healing flues. The 
flues are liealcMl by the burning gases from a gas 
producer, which an' passed into horizontal flues 
above the vertical flues and communicating with 
them by oiK*nings whlcii may ho regulated by 
dampers opernled from outsld(‘. The w'ooil Is 
loaded liilo trucks and a train of trucks Is passed 
Into the relort which Is then sealed. The distilla- 
tion lu’oducis are passed to a eondenw'r to recover 
by-products, and the non-condensable gas(‘s are 
riASsod on (o the oombuslion chamlx‘r of the gas 
producer, or mlx(‘d wMlh air and distributed to 
dllTereuI polnis In the horizontal flue to maintain 
a uniform lein[M'rature in the retort. The retort 
Is construoled (mtirely of brickwork except the 
doors and (ho rails for the trucks.— W. F. F. 


rate and constant temperature of feed to still, water 
content of outflowing tar to be less than 0 * 5 %. The 
water content of the outflowing tar was determined 
by pressing a drop of the tar between two thin 
glass plates and counting the transparent globules 
thus produced. The stills are cleaned at Intervals 
of a month, 40—45 cwt. of solid matter being re- 
moved. Cleaning is facilitated by having the 
bottom of the still sloping away from the fire. 
Condensed products from the still are passed 
through a separator, the water passing thence to a 
coke-dust filter. In the ensuing discussion, B. W. 
Smith stated that for successful disi illation the 
lar before entering the still must be nearly at 
100® C. and the condenser area must be ample. 

— J. S. G. T. 

Benzene; Determination of the degree of purity of 

samples of . W. .1. Jones. J. Soc. Dyers and 

Col., 1919, 35 , 45—47. 

The Impurities naturally present In commercial 
benzene <x)mprise chiefly toluene, xylene, paraffin 
hydrocarbons, and sulphur compounds; much of the 
commercial benzene now on the market, however, 
eontnins only 1—2% of total Impurities. The 
frec‘zing point of pure benzene Is 5-48° C. and the 
cryo.seoplc constant for dilute solutions of toluene 
in Ixuizcme has ix'en found to be 4‘92. For the deter- 
mlmilion of the iM'rcenfage of benzene in commercial 
samples by the eryoscopic mol hod, the error in- 
volved by assuming the total impurilles to have 
the siime Influence on the freezing point as loluene 
is praelieally negligible. The iKU'cenlage by weight 
of pure iH'iizene, o), in a commercial sample is 
ealeu luted from the freezing point, t, of the siunple 
by Ihe formula j? = 90r)l-f 1*7:U, in the case of dry 
samples, and d? = 90T>8-f ]-73f, in Ihe case of wet 
sami)les. This method is superior to that based on 
tlie determination of sp. gr. and distillation range, 
In that the pr(‘senc(‘ of paraffin hydrocarbons having 
the same iioiling point as htmztme is directly indi- 
cated by a depression of the freezing point. 


FAvetron-emitting cathodes. Eng. Pat. 123,120. 
Bee XI. 


ra.-TAR AND TAR PRODUCTS. 

Tars; Dehydration of various . W. A. Twine. 

Midland Jun. Gas Assoc., Feb. 27, 1919. Gas J., 

1919, Ua, 402—404. 

Houizont.m. and iiK.’lined ndort tars are unsuitable 
for list' in Ihe Diesel engine on account of their 
high eonlent of solid mutter. More suitable tjirs 
arc obtained if siKH'dy s('paralion of tar and liquor 
occurs in the hydra iille main; no oil should be 
allowed to mix with tlie tar, as emulsification may 
result. Tar containing small quantities of “ pitch 
oils ” may contain ovit 20% of water. The tar 
contains from 1% to .30% of free carbon, present 
chiefly as an emulsion. Various methods of de- 
hydration are notcnl. In these the tar may be 
sprayed, centrifuged, or atomised, and heated by 
hot air or steam, under reduced pressures. The 
distillation of tar containing 7-5%, of water is de- 
scribed. A vacuum equal to 25 in, of mercury was 
maintained In the still, the end point of the dis- 
tillation being ascertained from tlie melting iiolnt 
of the pitch. The resulting oil contained 2-7% of 
water and the pitch 13-7% of free carbon, its 
melting point being 89® C. The dehydration of IJ 
million gallons of water-gas tar emulsion containing 
58% of water was carried out in two stills of the 
Hlrd, Hammond, and Chambers type (Eng. Pat. 
10,385 of 1912; this J., 1913, 744). For successful 
working, the following polnta are to be observed ; 
constant water content of the emulsion, regular 


Benzene; Analysis of ihe mixtures obtained in the 

chlorination of in presence of catalysts. 

W. J. Jones. J. Soc. Dyers and Col., 1919, 36, 
42 -43. 

The mixtures obtaiiUHi in the chlorination of ben- 
zene in the presence of finely divided iron as a 
catalyst may be analysed with satisfactory results 
by fractional distillation according to the methoil 
of Young and Fortey (this J., 1J>02, 725). The prin- 
cipal constituents are unchanged Ixmzene, mono- 
ehlorobeuzene, and p-diehlorobeiiztme, together with 
small amounts of o-dichlorobenzene and higher 
chlorinated products. The sample is first thoroughly 
shaken with water; the oil Is separated and dried 
with sodium sulphate. A weighed quantity of oil 
Is inlrodueed into a fared round-bottomed flask pro- 
vided with an 8- or 12-rK'ar fractionating column. 
The liquid is distilled very slowly ami the first 
fraction is cut at KKi® C., the mid-point between 
Ihe boiling points of benzene and monochloro- 
benz<‘ne. The second fraction is cut at 153® C., mid- 
way between monoehlorobenzenc and p-dichloro- 
benzeiie. The residue is also collected and weighed. 
The sum of the throe weights will be less than the 
original W'eight and the deficit Is equally appor- 
tioned between the benzene, monochlorobenzene, 
and tlie higher chlorobenzenes. These last may be 
further analysed by transferring the residue from 
the first fractionation to a tared four-bulb frac- 
tionating flask. The temperature of distillation 
rapidly rises to 171® C. and then more slowly. Dis- 
tillation is stopped at 106® 0. and the distillate is 
weighed as dichlorobenzenes, chiefly the paro-com- 
pouud. The residual oil consists of the more highly 
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chlorinated bencenes and ia small In amount. A 
typical sample of chlorinated benaene showed the 
following results Weight of washed, dry oil, 
283 grms. Fractions : benzene, 31 gruis. ; mono- 
chlorobenzene, 209 grms. ; dichlorobenzenes, 40 
grms. ; residue, 3 grms.— J. F. R. 

PyrocresoU (dimethylxanthcnes), phenylxan- 
thenes, and Xanthcne Brown; Relationship of 

to coal tar constituents. F. Ruszig. Z, angew. 

Chom., 1919, 32, 37—40. 

The isomeric compounds Isolated by 

Schwarz (Ber., 1^2, 15, 2201; this J., 1882, 
442) from the final residue of the distillation of 
crude phenol, and termed pyrocresols, have the 
same comi)osItioii and properties us those obtained 
from the aluminium compounds prepared by 
Gladstone and Tribe (J. Chem. Soc., 1889, 66. 51) 
from 0 -, W-, and p-cresols. These com|K)und8 have 
now been identified as dimethylxanthenos, whilst 
the compound C,,II O prepared by Gladstone and 
Tribe from aluminium phenoxide gives the re- 
actions of xanthcne. The dccomiH)sItion of 
aluminium phenoxide on heating Is in accord- 
ance with the equation— 2AI( 00 UJ, - (C\II^).,() 
-fC„n 0+C,H OH-fOH.+C.-fAl^O^. Siiicv crude 
phenol from coal tar contains the three cresols and 
phenol it may be assumed (hat crude iiyrocrcsol Is 
a mixture of xanthcne with different isomeric 
dlraethylxanthenes. The oily liquid of high b.pt. 
s(qmratlng at the end of the distillation of 
aluminium jjhenoxide has (he comi)ositlon (i,„ll,/>, 
and Is formed from xanthcne by (he substitution 
of the phenyl nucleus for an atom of hydrogem. 
On dissolving this oil in strong nitric acid and add- 
ing water a yellow amorphous compound is pre- 
cli)itnted, and this when reduml with zinc and 
acetic acid and treated with ammonia yields a 
brown bas<*, which combines with hydrochloric acid 
to form a soluble salt. This salt gives a dark red 
solution, which is decolorised by zinc dust. It is 
precipitated by sodium chloride and by sodium 
hydroxide, whilst the precipitated base dissolves 
in strong sulphuric acid giving a yellowish-brown 
solution, with pronounced gn'cn fluorescence. All 
the reactions correspond with those of triphonyl- 
methane, except that a brown instead of a red 
fuchsine Is obtained. The name Xanihene Brown 
is suggested for this dyestuff’. The other oily pro- 
duct, boiling above 400° 0., formed in th<» de<’om- 
posltlon of aluminium phenoxide, agreed in com- 
position with diphenylxanllK'ne. Tlie correspond- 
ing products obtained in the distillation of 
aluminium cresylates agreed in composition with 
tolyldlmethylxanthenes, and also yielded Xanihene 
Browns. The so-called green oils or anthracene oils 
obtaiped in the <lIstillation of coal tar yielded 
brown dyestuffs analogous to those obtaiiu'd by the 
method descrilKHl. Their hydrochloric acid salts 
were soluble In water, and acted as direct dyes for 
wool and silk. In neutral or weak acetic acid baths 
they dyed the fabrics shades ranging from greenish- 
brown (olive) to violet-brown (lilac) or grey. It is 
probable that a portion of the anth raceme oils con- 
sists of triphenylniethano derivatives, and in par- 
ticular of liquid phenyl- and diphenyl-xnnthenes. 
(See also J. Chem. Soc., 1919, 1., 108.)— C. A. M. 


Ditnethylaniline; Determination of the degree of 

purity of samples of . W. J. Jones. J. Soc. 

Dyers and Col., 1919, 35, 43—45. 

The Impurities of dimothylanlllne usually consist 
mainly of water, aniline, and monomethylaniline, 
together with Inappreciable quantities of nitro- 
benzene, the toluidines and their methyl derivatives, 
and amlnothlopbens. The most satisfactory method 
for the rapid valuation of the dlmethylanlline Is by 


the determination of its freezing point and, aimrt 
from water, no appreciable error is introduced by 
assuming the mean molecular weight of all the 
organic impurities to Ik* equal to that of mono- 
met|i.vlanlline. The freezing i)olnt of pure dry 
dlmethylanlline Is 2 07° 0., and that of the pure sub- 
stance siiturated with water Is 1-75° C. With samples 
of I host* cryoscopic detennlnatlous liave lieen 
made for Increasing proi)ortions of monomethyl- 
aniline added as an impurity. The results are ex- 
prt'ssed as straight-line graplis represented by the 
equations iF~901-fl\S7^ for (he dry samples and 
j"=:^t)(»*7-fl-87/ for tlic wet siimj)Jcs, where w is the 
degree of purity In % of dlmethylanlline by weight 
and t Is the frt\*zing ixfint of the sample. The 
results of Ihe determinations jfgrc^e well with those 
obtained by tlie aenUie anhydride method. When 
the sample has a frwzing point below -2°0. it 
Is advisable to dilute it with a known proportion 
of fairly pure dimctliylanillne of which the freezing 
point Is known.— J. F. B. 


Patents. 

Stills or preheaters for dehydration of tar and 
other chemical purposes. W. Blakeley, (Mmrch 
Fenton, Yorks. Eng. Pat. 1 2,3,1 (»3, 14.2.18. (Appl. 
2(>4«/18.) 

Within an outer casing Is a seri(‘8 of horizontal 
Iiollow trays dimluishing in size as they approach 
the top of the still. The cavity in each tray Is con- 
nected to that in (he tray ub«>vc and (be tray Inflow. 
Steam or other heating nK'dliim, c.r/., furnace gas, 
Is led into the cavity of (lie boKom (ray and passes 
up the series. Tar is passed in .at the top of the 
still on to the iiptM'rmost tray and after passing 
dowui the series is l(*d off at the Ikdtoin. An escape 
pipe is provided at the (op of lli(‘ still for the escaiKi 
of vapour, and condense(i product s can be removed 
from the interior through a drain at (he lower end. 
The casing may also be lu'ated extcumaJly. -L. A. 0. 

Asphalt composition. Eng T\’it. 122,022. See IX. 


IV.~COLOURING MATTERS AND DYES. 

Anthoeyanins; Colour variation in - — K. and 

Y. Shibata and I. Kasiwagi. J. Amer. Chem. 

Soc., 1919, 41, 208—220. 

The authors have studied the reduction of com- 
I>ounda of the flavone and ffuvonol series by magne- 
sium and an organic (acetic) acid and on the 
results obtained, together with those of experi- 
ments on the pigments of a numbiT of flowers, a 
theory of the various flower colours is based. The 
theory is confirmed by the bebaviour of the natural 
anthocyauln solutions towards the salts of alka- 
line-earth and heavy metals. The “ blue ” antho- 
cyaiiiiis are consid(*red to be complex compounds of 
reduced flavonol-glucosides, wiiich possess several 
hydroxyl groups belonging to (lie fl.avonol nucleus 
Ijesldes those of sugar molecnlcis, and the metal 
witli which they are co^irdinated is i)rohabIy cal- 
cium or magn(‘8him. The “ violet,” ” violescent 
red,” or ” red ” colouring matters are either the 
analogous metallic complex compounds of flavonol- 
glucosides, which contain fewcT of (lie aiiXochrome 
hydroxyl groups, or are a mixture of the bine 
colouring matters and their products of decomposi- 
tion by excess of acids, i.e., the red oxonium salts 
of willstlitter (this J., 1914, 18). (See also J. 
Chem. Soc., 1919, I., 1(56.)— T. H. P. 

Xanihene Brown. Buszig. See III. 
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V.--nBRES; TEXTILES; CELLULOSE; 
PAPER. 

“ (Jell yarns/' A. U*iiive»K‘r. Kiin.sr.s(offc\ 1018, 8, 
2a4-2:{5. ChriiJ. 1010, 90. II., 24. 

“ Ckm. ya«n " l.s pivpanMl from pa jut pulp whldi 
luiH never f^otio through the of finished pai)er. 
Soda wood piilj* Is hrokeii (li»un in the (*dge-runuors, 
brushed out In the hollandtT, <liluted with water, 
and pasHtMl over s<in(I tahl(‘H and strainers to the 
stiilf-ehest. The sliiff Is run over th(‘ i)aper machine 
wire on which It Is formed directly Into ribbons. 
The act mil taking eiJ of the puli) is done either by 
pres.snre or siictior, as is <*ustonmry on eerlaln 
paiK*r machines or ribbon cylinder machines; long 
vvlr<‘ machines are preferable to the cylinder ina- 
chliK's on account of their gnmter siK^ed of working 
and etflchmcy. Tli(‘ stiitT dellv(‘red on to the wire 
In the form of ribbons is drained by suction-boxc's 
and pasH(*s from the coiich-i)resH on to a drying 
c.vllndcu*, which only removes a portion of the 
wal(‘r, halving sutlicient in the strips for the sub* 
s<a|U(*nt spinning operation without redamplng. 
Th(‘ moist strips are wound up In the form of flat 
rolls or narrow' spools and placed In the spinning 
machines. The flbres In the yarns prepared in this 
manner are dlstribut(‘d almost entirely In the 
longitudinal direction of the strip and the flbres 
at th(‘ edgos are not wasted, whereas in yarns 
twisted from strips cut from paiMU* the flbri's are 
distrlbut(‘d more or hsss In all directions.- .T. F. H. 


^uJjihitc-cvUuhisc u'CiHtr lifiuors; A )u‘ir nsr for 

[rt,v frrtilisrr], T. nokorny, ( -hem.*Zeit., 

1010, 43. (14 (If). 

Tin: sixuit wash from sulphite spirit distilleries is 
esi)i‘clally liable to fungus growths, but the addi- 
tion of OT)— lO'X. of a mineral acid Is sutlicient to 
mak(‘ the llipiid stable. The undiluted spent wash 
Is injurious to plant life, but if no acid has been 
added, a dilution of one to ten imikes it harmless. 
In practical us(‘ as a fertiils<*r the dilution takes 
l)lace on the land. Spent w'ash from sulphite spirit 
distilleries has lieen used as a fertills(*r ns a source 
of carbon nutrition and, wdth barley, the crop-yield 
was considerably increased. The transport ami 
application of (he sulphite licpior may be greatly 
facilitated by converting it Into a dry powaler by 
the Krause process (see Fr. Fat. I')0,Sfl,5 and TI.S. 
Pats. 1,2in,r>r.fl ami 1,21.*{,8S7: this .T.. 1014, (14; 1017, 
.'{20, |{77). Tlie usi* of sulphite Ihjuor as a car- 
bonaceous fertiliser is based in the flrst jdace on 
the favourable conditions it otTtus for the develop- 
ment of fungi whereby the air of the soil and that 
near the ground becomes charged with carbon 
dioxide, and In lh<‘ .second phn't* on the direct nutri- 
tion afforded to the growing plant by the .sugars, 
organic acids, etc., contained in the liquor. Nitro- 
genous nutrition must Ix^ supplied from another 
source, ,nnd for ihls piirpo.se human urine is a 
valuable adjunct.~J. F. 11. 

Liffnln of v'OOil. lleuser and SUiflldebrand. 8cc 

Iln. 


Viscosity of nitrocellulose solutions. Ley.sletfer. 
See XXII. 

Patexts. 

Paper pulp; Jtc/ining enyities for producing . 

U. J. Marx, T^ondon. Eng. Pat. 122,004, 4.4.18. 
(Appl. 5732/18.) 

Ix a refiner of the Jordan or other amical type 
the bars of the shell are made up of groups 
of stone grinding bars arranged circumferentially; 


each group Is composed of sets of bars arranged 
longitudinally with their ends abutting, the 
number of sets In one group being different from 
(hose of a succectilng group and the sets in the 
adjacent groups being out of allnoment with each 
other. Wedge keys are provldefl between the 
groups longitudinally and shorter W'fHlges for 
anchoring ea<*h of the bars. The core or plug ha.s 
a grooved perlpliery, with I he stone grinding bars 
111 the grooves. The bars In the grooves may con- 
sist of sets of tw'o bars each, increasing in width 
from one end of the core to the other, the bars 
being grooved on the sides and held In position by 
cement. The bars of the shell and the core ma\ 
h'^ grooved on the w’orking face with feeding notclu's 
extending longitudinally, some of the bars having 
one notch and others several notches in discon- 
tinuous succession. — J. F. B. 


lAgnin-produeing substances; Process for obtain- 
ing the so-ealled from wood, Akt.-Ges. flir 

Ziilstolf- nml Paphu’fabr., Aschatfeiiburg. (xer. 
Pat. noi),r»5i, 20.().i(;. 

The limiy divided w'ood is boiled with formic or 
acetic acid containing a .small quantity of a mineral 
acid having a pow'erful hydrolysing action. For 
oxainiile, in presmici' of 0 5 to 0-7% of snlphiirh* 
.Mcld pine wood yiiids about four times as much 
extract (40%) ns whim that acid is absent Th(‘ 
extraction is proinotcil by boiling under jiressiire, 
by preliminary saturation of the w'ood wdlli the 
aid of a vaennin, and by im‘clianic,al disin((‘gra(lon 
of (lie faliri's. Th(‘ separation of (lie di.s.solv(*d siih- 
slaiiees, w'lii<’h are es.smitially of the nature of 
pliemds of high molecular widght, is clfecfed by 
conc( ‘id rating the solution In a partial vacmuii. if 
necessary after the addition of wmler. The pro- 
duct Is a pale gray pow'der, insoluble in watei. 
liarllally soluble In al<*ohol, iKUizene, and petroleum 
spirit, ami solubk' in formie and acetic acids. ''I'li(‘ 
eai'boliydr.it(‘s simnllaiieously exlractisl roimiin In 
solution. Tlie phenolic suhstanei's may ho used as 
Indu.strial iiiterniediale products or for phariua- 
eeutleai t)uri)oses.— (\ A. M. 

Cleansing malerial, Eng. Pat. 120, ll>5. See XII. 


Waterproofed materials. Eng, Pat. 12;>,101. Sec 
W 


VI.-BLEACH1NG : DYEING; PRINTING; 
HNISHING. 

Pleaching of striped cotton piece gifods. A. (J. 

Walsh, .1. S).K‘. Dyers and Col., toil), 35, 35— 51). 

Goods with coloured stripes wiilch are bleached in 
the piece comprise ehielly coloured sliiiiings ami 
dliootles with coloured borders. In the former 
class a good while ground is desired uud dyes of 
great fastness to bleaching have to be used; in the 
latter, destlued only for the Eastern market, clear- 
ness of the white is not so essential and colours 
of only fair fastness are employed. A mixture of 
grades can only be treated according to the pow'er 
of resistance of its most sensitive comi>oneut, and 
it is always desirable to put a range of patterns 
throiigli the process before treating the actual 
pieces. There is no standard method of treatment, 
but lu general tlie purification and teaching are 
lierformed as efficiently as possible with treatments 
less severe than those employed for white goods. 
Thus the alkaline scouring baths are free from 
caustic; low-pressure kiers are employed with 
sodium carbonate equal to about 1 lb. per cwt. of 
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<jioUi, and boiling la restricted In duration to about 
4 hours. A very reliable method Is to nin the 
pieces at open width through a boiling alkali solu- 
tion at 3*^ Tw. (sp. gr. 1*010—1 015). giving five 
or six dips, with stiueezing and was! dug. Tin* 
goods are then j)acked in a kier provhled with an 
external heater and circulating pump, in which 
they are treated with alkali solution at 70° C. 
instead of at the boiling tcmi)erature. in the 
acouring proces.s reduction of vat dyestuffs is liable 
to occur under llie influence of the alkaline solution 
of organic nuittiu's, and these reduced dyestuffs 
then tend to “mark off” on the white ground. 
The scouring at the lowtu* temiKnatuiv practically 
averts this danger. A pi«*limiimr.v treatment with 
malt-extract is generally advantageous. In the 
chemicklng process tlm colours are lH‘st jireserved 
by avoiding tlie aclditication of the bleach li(|Uors 
by the carbon dioxide of tlie air. The bleach liquor 
should not bo circulated but the goods should Iv 
steept'd in cisterns and well covered by the Ihpior, 
which should he pumixHl on to them as they are 
entering the vats. A little lime-water may Im? 
added as a precaution. Tl»e souring i»roc(‘Ss also 
should be carried out in cisterns; Turkey Ued is 
nearly always prescuil among these pieces, and the 
j»rolonged action of the acid Is liable to attack the 
mordants, making the colour “ run.” Arrangements 
must be made for very thorough washing between 
th(‘ various i)roeess(‘s and esi)ecially to avoid carry- 
ing forward bleach liquor into th(' ticld. Washing 
nuichlnes with deep !)oxcs and at hsist six “ nips ” 
must he j)rovlded. In som(» east's a second turn 
may be given with corresi)ondingly weaker treat- 
ments. The final wash must 1)(‘ vt'ry thorough, as 
strii)ed goods geiit'rally have to Ix^ hot-ironed; a 
wash with soap clt*ars the wliites and i)roteets 
the goods against acid. In no case should any 
goods bo Irojited until the degrt'O of reslstaimt* of 
tht‘ colours to kier boiling and to bleach liquor 
■with exposure to air has In'cii (h'teianlned under 
conditions which r(q)roduc(‘ as closely as possible 
those t'f acttial practice.— .1. F, 11. 

PAIK.NT. 

Clilonnatiun of watci , alkalinv and othvt nolutions 

[for blvaohiny etc.]. N. K. 3'iuiibiill and 11. N. 

Morris^ iManchesler. Fug. Pat. 122, sss, ,5.2. is. 

(Appl. 20311/18.) 

Tiie water or alkaline or other liquid to be salii- 
rated is supplied to tlie inner chambiu' of an 
atomiser an a aged near tlie toi> ot a receiving tank, 
and the supply of chlorine gas, prcfciabl\ from a 
cylinder of liquid chloiinc, is connected with the 
outer ehnmber of the alomlsiT. The relative ju’o- 
l)ortious of the lUiiiid and gas are setiarately con 
trolled by needle valves attached to the inlets of 
the atomiser, and the main supply of hutli iw 
governed by interconnected valves, so that one can- 
not be oiHjned without the other. A iierforated 
globular chamber of earthenware is fitted over the 
delivery orifice of the atomiser lo spread the mix- 
ture of liquid and gas. The tank Is lU'ovlded with 
a siphon discharge plix‘ and a vent -fine, connected 
with the upper part of the tank by means of a 
siphon, to prevent excess pressure.— J. F. IP 


,Vn.~-ACIDS; ALKAUS; SALTS; NON- 
METALUC ELEMENTS. 

2^ Uric oxide; Cycle of oxidation of in the 

presence of water, A. Sanfourche. Comptes 
rend., 1919, 168, 401—404. (See this J„ 1919, 
382 A, 172 A.) 

In the presence of water nitric oxide Is oxidised to 
nitrogen trloxide and not the peroxide, the trloxlde 


then being decomiiosed by the water, with forma- 
tion of nitric acid and partial ivgeneiiitlon of nitric 
oxide. In the pn^w'iicv of cx>nceiit rated nitric acid 
(sp. gr. 1-5) the nitrogen trloxide is oxidised with 
the formation of nitrogen ixuoxide and water: 
211N0 -fN,0,^2N 0,4-11,0. If dilute nitric acid 
is list'd the action is the same as in the presiuice of 
water, until the acid reaches a ctmceiitrallon of 
about 50% (sp. gr. l o), whei’euixiii the stx?ond action 
iM'comes apparent ami liu'ivasi's as the com'Ciil ra- 
tion of the acid Increases. — W. 0. 

Ammonia: Sf/nthrsi< of at hi(jh temperatures. 

III. K. IP Max led. ('luni. Soc. Trans., 391t), 
113. n:i~n0. (Scc also this J., 1919, 232 t.) 

Tin: equilibrium ammonia concentration In a mix- 
tun' of 1 \ol. of nitrogen and ;> vols. of hydrogen 
at increasing tcmiH*ra lures pas.scs through a mini- 
mum ami lln'ii rises to as much as i-7% In a gas 
which has Ix'cii juisst'd in contact with a high- 
tension I'lcctrlc an' (see this .1., 1!)1S, 2:»2). These 
n'siills liave hi'en ('onlirnu'il, using a larger arc 
formed between two platinum elect lodes tui eltlu'r 
side of a silica tulu' with a llaltcncd orllici' extend- 
ing centrally Into an invi'i'ted flask wliU-li served 
as tiu' rea<*tion chamlx'r. Tlu' gas was iiassed Into 
the flask through a side orjli(*e and emergi'il down 
the silica tidx* across tli(' orillcc of whlcli tli(‘ arc 
was kept sti'adlly burning. 'riic iK'rci'Uttige ot 
ammonia in tin' emerging gasis varied according 
to llu' rail' of flow, in so far as this influenced the 
j t('mp<'rature to wlii('h tin' moving gas was healed, 

I A rapid flow of gas ('a used a considerable <k*crense 
in tin' percentage of ammonia fornn'd. The iiossl- 
blllty of the formation of ammonia by tlie rotluc- 
llon of nitrie oxiile owing lo tin' pn'st'uee of traces 
of oxygen In tin' gasi's was sindif'd and every 
precaution taken lo elinilnah' sm’h a i>osslbility by 
('inploying gases frc'i' from oxygen. Mon'over, tlU' 
direct synthesis of the .Mtiinionia was proved in 
nnotln'r aiiparatns by subjecting tin' same gas 
mixture several linn's to a tiassage through the 
arc ainl determining tin' ammonia I'ach time by the 
diminution of volnini' afli'r absorption. This 
decrease was found lo lx- <*onstanf for every sue- 
cc'ssive passage', corn'-spoinllng to tin' formation of 
1 (►—2 0% of ammonia iK'r oiieralion. - .1. F. IP 

Ammonia; Fotmalion oj - - tty the electric dis- 

chut ye. F. J inner and A. llacrluss. llclv. Chlm. 
Acta, 1919, 2, 95-100. 

The effects produced on the yield of ammonia 
obtained by circulating a mixture of nitrogen and 
hydrogen in a lube containing an electric are by 
varying tlie pressure, liie composition of tlie 
gaseous mixture, tin' intensity of the eleetrle* 
ciUTcnt, the distance apart and the material of 
the poh's have bi'en (‘xanilueel. Nickel or iron 
poles are less efllcieiit than idallnuin. At low' 
pressures (100 mm.) tin* amount of ammonia pro- 
duced ix'r ampere-hour Is indeix'iident of the dis- 
tance betw'<*en the poles. The yield is practically 
tin* same at all pressures when a mixture of 1 vol. 
of nitrogen lo 3 vol. of Ijydrogt'ii is iistHl, but with 
an excess of nitrogen Idgher yields are obtained 
at lower pressures; for examjile the yield is more 
than doubled If a iiiixlun* of 15 vols. of nitrogen 
to 3 vols. of hydrogi'U is useiJ at a pressure of 
100 inin. Yields of 7-5- 10 grms. of ammonia per 
kilow'alt-hour have Ix'en obtained, the volume con- 
centration of the ammonia lx.*lng 0 0 — 1%. (See 
also J. Chem. Soc., Apr., 1919.) — C. S. 

Nitrogen compounds; Wartime production of 

in Germany, llueb. J. Gasbeleucht., 1919, 62, 
2 -^. 

Germany's pre-war production of nitrogen com- 
pounds was in excess of requirements, but a great 
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deficit became apparent soon after the outbreak 
of war owing to the cesnatlon of the Importation 
of Chill sjiltrK'tre. The supply of ammonia from 
the distillation of coal was limited by the capacity 
of the carbonisation Industries and did not reach 
one-third of requirements. At first the production 
of calcium cyanamide was developed by the erec- 
tion of 8(‘venil new factories which began to be 
effe<;tlve In 1915, but owing to the exigencies of 
war It l)ecame iiec(*H.sary to concentrate efforts on 
the existing rdants. The synthesis of ammonia by 
the Hnbi*r process was found to b(' the most 
economical In labour and fuel and the process had 
already Iw'en p(Tfeet(‘d at Ludwlgshafen. A second 
large faetory enacted on the lignite coalfield of 
central Germany came into oiH^ration early In 1917, 
and promises to be the principal factor In the 
supplies of nitrogen compounds. The catalytic 
oxidation of ammonia to nitric acid was widely 
practised, sodium nitrate being prodiice<l and 
thence strong nitric acid by the ordinary process. 
Experience gained shows that It Is only a ques- 
tion of time l>eforo concentrated nitric acid will 
be prepared directly without the Intervention of 
sodium nitrate. In spite of all efforts the supply 
of nitrogenous fertilisers had to be cut down to 
50% of normal requirements. With the passage 
of war-lime conditions It Is anticipated that syn- 
thetic products in combination with t)ota8h will 
sufflcc to make (hTmany ln<lcp<mdent of imported 
nitrogen compounds.— II. J. H. 

Oas rvolvvil when fused sodium hydroxide is dis- 
solved in truler; Nature of the . W. II. 

Schramm. riicm.-Zeit., 1919, 43, 09 — 70. 

WiiKN fused sodium hydroxide la dissolved In water 
which has been fn'cd previously from dissolved 
gases, evolution of a small quantity of gas occurs; 
from 400 grms. of sodium hydroxide the author 
collected 11-45 c.c. of gas which conta!ne<l 4-17 c.c. 
of oxygen. The gas tlKTofore consisted of c.c. 
of air and 112 c.c. of oxyg<*n. The oxygen Is 
derivtHi from the <lerompoaItIon of a highly 
oxidised Iron corn pound, probably sodium i>er- 
ferrite, Fe„()^,Na„0, contained In small quantity 
In the sodium hydroxide. (See also J. Chem. Soc,, 
Apr., 1919.)— W. P. S, 

t^odium sulphates; Normal and acid . P. 

Pascal and Pro. Pull. Soe. Ohlm., 1919, 25, 
35 -- 19 . 

A STUDY of tin* i'Q 111 librium of the ternary system 
over a temperature range 
from -50^ to 12(F O. The n'sults confirm the exist- 
ence of nine anhydrous or hydra t(Hl neutral or 
acid salts (see further J. Chem. t^oc., Apr., 1919). 
In order to obtain sodium bisiilphate from Its solu- 
tions, a consldeiiiMe quant it y of sulphuric acid 
must be added, an acidity eipial to ().5% sulphuric 
acid being necessary to obtain the anhydrous bisul- 
phate, whilst tile acid sulphates of the type 
NaHSO^,H„SO^ an' only obtained with an acidity 
exc't'cdlng l5o%. To riKovor the acid from sodium 
blsulpbate tw'o processes tuny be adopted. (1) At 
the ordinary temperature a* 40— 4.5% solution of 
the acid sulpliatc is pn'parcd and then cooled to 
“20^0., the liquid being sown with some of the 
dtHjahydrate Na,SOj,10FfA>. The liquid phase, 
when separated from the solid phase thus obtained, 
contains at the most 30%, of sulphuric add with 
about 10% Na.SO^, (2) A 75%> solution of add 
sulphate is pi\‘par<'d at 100® C. and cooled to the 
ordinary temix‘rature. The liquid phase In this 
case contains 50% of sulphuric add. Trials on a 
large scale with one ton of the acid sulphate 
showed a complete recovery of the add by method 
(1) and an 80% recovery by method (2). Using 
the heat In the bisulphate, at the moment of taih 


ping, for preparing the solution, method (2) is 
probably the more economical means of recovering 
the acid. A diagram showing the fusibility of 
mixtures of normal sodium sulphate and sulphuric 
acid is given, from Which it is shown that Indus- 
trial blsulphates (nitre-cake) having an acidity 
Inferior to 36% are partially liquid at ordinary 
tapping temperatures. They contain In suspension 
some anhydrous normal sulphate which, on cooling, 
Is transformed at 179° C. Into the intermediate sul- 
phate Na 3 BO^,NnHSO^. In utilising the acidity 
remaining In blsulphates to prepare dilute nitric 
add from sodium nitrate In the presence of water, 
in order to obtain complete utilisation of the 
nitrate and to have an easy method of working, 
it Is not advisable to try to use more than half 
the acidity of the blsulpbate, leaving as residue the 
salt Na^SO^.NaHSO^.— W. G. 

PerphosphorU) acid; Electrochemical preparation of 

salts of and of monoperphosphorio acid. 

F. Flchtcr and A. Illus. Ilelv. Chim. Acta, 1919, 
2, 3—26. 

Most of the work has been already published 
(Fidilor and MUllor, this J., 1918, 731 a; Rius, An. 
Soc. FIs. Quim., 1918, 16, 573). Terphosphate and 
monoperphospliate lire formed in moderate yield 
even in the absence of fiiioride, provided the elec- 
trolyte is rich in alkali. Both salts are also 
obtained by the electrolysis of a mixture of tetra- 
potaaslum and dipotasslum pyrophosphates. In 
strongly acid solution perp]iosi)horic acid docom- 
po.ses spontaneously in about 2 days into mono- 
I)erphosi)horic add and phosphoric field. Mono- 
ixiriihosphoric acid also decomposes In add solu- 
tion, but much more slowly than monorierphos- 
phate in alkaline solution.— G. S. 

f^tannous and arseniens chlorides: Interaction of 

-. B. O. Durrnnt. Ghcm. Soc. Trans., 1919, 

149, 134—143. 

Stannous chloride reduces arsenious chloride in 
hydrochloric add solution with the formation of 
elementary arsenic. The arsenic is probably first 
formed in th(‘ colloidal state before It Is precipi- 
tated, and in some oases It subsequently appears 
in the form of a yellow modification. The apiKjar- 
ance of solid arsenic is always preceded by a pale 
buff tint in tii<' colloidal solution and from this 
a buff-brown jirecipitate slowly falls. If this 
dei>osit of arsenic, after washing, is immediately 
slifikcn with carbon bisulphide a large proportion 
of it is soluble. A greater yield is obtained if 
carbon bisulphide is shaken violently with the 
two chloride solutions while they are reacting. 
The ref id Ion takes place according to the equation 
2A8Cl,-f3SnCl =3SriCl^-f-2As, and in the presence 
of hydrochloric add of sufficient concentration it 
is complete In a few hours. The anhydrous 
chlorides do not give the reaction. The velocity 
of the reaction increases with increase in the con- 
centration of hydrochloric acid, the curve showing 
a sharp change in direction at a concentration of 
about 6*5 iV-HCl. Below this point, dilution causes 
an extremely marked retardation and at 2A^-HC1 
no visible pn'cipitatlon of arsenic occurs even after 
2f) days. Next to the influence of hydrochloric acid 
concentration comes that of the concentration of 
arsenious chloride,, whilst the concentration of 
stannous chloride has the least influence. 

— J. F. B. 

Lead suh-acetate and sub-sulphate. II. G. Denham. 
Chem. Soc. Trans., 1919, llfl, 109—113. (See also 
this J., 1917, 336; 1918, 300 A.) 

Lead sub-aoetate has been obtained by the action 
of acetic anhydride on lead sub-oxide at 196® C. 
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It Is bluish-grey in colour and behaves similarly to 
other sub-salts of lead. Its solubility in alcohol 
differs slightly from that of lead acetate, but 
the behaviour of the two acetates on heating 
In a vacuum supports the view that the sub- 
ncetate Is a chemically Individual substance and 
not a mixture of metal and normal acetate. The 
sub-sulphate was prepared by the action of methyl 
sulphate vapour on the sub-oxide at 280° C. The 
substance is dark grey, and conductivity experi- 
ments Indicated tliat it decomposes on solution in 
water; it apptmrs to be more soluble in alcohol 
than lead sulphate. On heating at 120° C. above the 
melting point of lead, no change In its appearance 
could be detected nor any sign of globules of lead. 

--J. P. It 


Tartrates; Test for dependinp on the forma- 

tion of the oopper-tartratv compler. L. J. Curt- 
man and B. R. Harris. J. Annu*. Chem, See., 
1919, 41, 207. 

The statement made by Curtman, liowls, and 
Harris (this J., 1018, 50 a) that comparatively small 
amounts of phosphates or borates, when treated 
according to Bdttger’s procedure (“ ITie Principles 
of Qualitative Analysis,” 1900, 159), resf)ond in 
the same way as tartrates, is now found to he 
Incorrect; neither of these anions, even In amounts 
as high as 0-5 grm., gives a blue filtrat(\ 

— t. it. p. 


(J aprons oxide; Yellow . L. Moser. Z. auorg. 

Chem., 1919, 105, 112—120. 

The yellow form of cuprous oxide is best prepared 
by the reduction of a cupric salt by hydroxyl- 
amine in Jilkaline solution. When first formed the 
product has a light yellow colour and is probably 
a hydroxide. It quickly changes, however, to an 
orange or brick-n'd colour, i)robMbly through loss 
of winter. It can then be dried unchanged. The 
dried product contains 2 to 8% water, lield pro- 
bably by adsorption. The yellow amortduuis ciiiirotis 
oxide is regarded ns a primary metnstnbh‘ form. 
It is stable at ordinary temperatures, but wlion 
heated in ah.sence of air it lo.ses water and chnng(‘s 
Into the ordinary red crystalline modification. 
(See also .T. Chem. Soc., Apr., 1919.)— E. H. R. 


(iallivm chloride; Pnrifienlion bp sublimation, and 

analysis of . T. W. Richards, W. M. Oaig, 

and .T. Sameshlma. J. Amer. Chem. Soc., 1919, 
41, 131—132. 

Gallium chloride sublimes and distils at a rela- 
tively low temperature and may thus Ik*, separated 
from contaminating chlorides, which are much less 
volatile. Gallium chloride, pn'parcd from gallium 
and chlorine, and inirilied by fractional distilla- 
tion and sublimation first In a stream of chlorine 
and afterwards in a vacuum (cf. Dennis and 
Bridgman, this J., 1918, 738 a), showed no trace 
of Impurity when examined In the spectrometer. 
Atomic weight determinations of gallium made 
with small quantities of the chloride gave the 
value 70*10. (See J. Chem. Soc., Apr,, 1919.) 

— T. H. P. 

Graph itic carbon and graphitic acid. V. Kohl- 
schtttter and P. Haennl. Z. anorg. Chem., 1919, 
105, 121—144. 

The oxidation of graphite to graphitic acid has been 
studied by treating pure electrically prepared 
graphite with a mixture of potassium chlorate, 
sulphuric and nitric acids In the cold. Con- 
trary to what Is generally supposed, the colour 
of the graphitic acid does not depend on 


the particular sample of graphite used. By 
repeated treatment of the graphitic acid wltli 
the oxidising mixture, the <'olour of the product 
changes from green to yellow whilst the carbon 
content gradually dlmlnl.shes from 59*0% after the 
first treatment to 64-4% after the fifth. The 
graphitic acid, after nqJeated washing with water, 
dissolves to form a i-eversible colloidal solution. 
The variable colour of the product Is attributed to 
different degrtvs of dlsjK'rsity, the lighter colourcKi 
graphitic acid having a more lilglily disperse struc- 
turt*. The grnidiltic acid is not crystalline, the 
apparently crystalline particles being pseudomorphs 
of the original graphite* particles. The decomposi- 
tion of graphitic acid by lieat and by reducing 
agents lias lHH*n studied, and it Is found tliat the 
character of the resulting earlKui, graphitic or 
amorphous, di'iHuuls upon tin* reaction conditions, 
confirming the ])revions eoru'luslon (tills J., 1019, 
174 a) that Ui(‘re is no i‘ssenlial differenct* lietwcen 
amorphous and graphll le carlxm, also ,1. Ghem. 
Soc., Apr., 1919.)- E. H. R. 

Spectrograph ic study of the ashes of marine plants. 

B. Cornec. Comptes rend., 1919, 168, 51.1-514. 

A smu’UoouAeHio study of the ashes of laminaria 
reveals tiie presence of silver, arscuie, cobalt, 
copiier, manganese, nlck<*l, lead, zinc, bismuth, tin, 
gallium, molybdenum, gold, antimony, germanium, 
gluclnum, ULinium, tungsten, and vanadium. Of 
these the first eight, iiave already Ik'(‘u reported ns 
occurring in marine idants, wliilst the next five have 
been found In sea wat(‘r. Tin* o(‘(*uiTence of the 
last six has not lH*en i)n‘viousIy reported eillier In 
marine plants or in S(*a wnt(‘r. Gold, bismuth, 
gallium, and germanium W(jre only presimt in 
siM3ctrographlc trac(*s In the ashes examined. 

— W. G, 


Oxide of iron purijication. W(‘yman. See TTa. 

Ammonia and sulphur recovery. Bertelsmann. 
Sec Ha. 


Clean-up iff nitrogen by a heated molybdenum fila- 
ment. Langmuir. See Ha. 


Lead in zinc oxide. Colllu.s and (darke. Sec XX. 


Patents. 

Acetate of lead and other acetates; Manufacture of 

. E. F. Morris, JJverpool. Fjig. Put. 122,953, 

12.3.18. (Appl. 4291/18.) 

Sodium acetate solution, e.g., the liquor obtained In 
the manufacture of cliroine yellows from lead 
acetate, is treated with sutiiclent Hulr)huric acid to 
liberate the acetic aci<l and then extracted with 
benzol, toluol, or other organic solvent immiscible 
with water. The 8oIv(*nt containing the acetic add 
i.s then mixed with an excess of an aqueous solution 
of basic lead acetate or milk of lime, and I lie solvent 
seiiaratcd from the aqueous solution.— L. A. C. 

Aluminium chloride and, aluminium - sodium 

chloride; Process for the manufacture of . 

B. E. and P. G. Diitt, Juhhulpore, India. Eng. 
Pat. 123,243, 10.5.18. (Appl. 7841/18.) 

A MIXTURE of calcined clay and sodium (or potas- 
sium) chloride is heated to bright redness In a 
stream of araenious oxide vapour In a rotary fur- 
nace, resulting In the formation of sodium (or po- 
tassium) alumlnate, silica, and arsenic trichlor- 
ide; 6NaCl-i-3Al,8l,0,+Aa0,=8Na,Al,0,+6S10, 4* 
2A801,. The arsenic trichloride vapour la led 
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Into n brickwork elmmbor heate<l to at least 
450® C., into whic'li sicaiii is also introduced; and 
(he mixture of arstmioiis oxide and hydrochloric 
acid produced passes into a lon^r flu<‘ provided at 
Intervals with coiKhnisin^^ elia mixers in which (he 
arseniouH oxide atllrrts. Tin* ii yd nxdiloric acid is 
converted Into (•hli)riii(^ hv tin* i)(*acon prwess, and 
the chloriin* is wasiicfi, (irie(i. and l<‘d into a retorl 
hcafrd to redness and conlaiidn^j: briquettes 

prejajrefl by iioatlrnr a mlxliiiv of ii^drated alumina 
t/>re/»ared from file sodium aiuniinate obtaimai 
eariier in Ihc /uvn'c.ssf and coke maiie into a jiaste 
with tar or oil, eliiier wifii or without (he addition 
of .MKlliim eliiorlde. Aluminium chloride for 
alJiminiuni-so<Iium <‘iilorl(l(‘, if sodium chloride was 
preH«*nt In fin* briquet ((vs) passes out of the retort as 
vapoui*. and is eondc'used. — L. A. (’. 


yolN/ion of HoUilH. (hu-. Pat. ;]00,.r.2. .Sfrr 1. 


Vhlonnntion of uatrr, rtc. lOng. Pat. 122 SRS 
Ncr VI. 
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miivn bikh'H; IpiKuatHs [and met/on/.s*] for con- 

troUitKj thv mannfnriHH' of . II. Lo Cbatelier 

and li. Itopitcli, Itev. Met., PUS, 18, Tdl -r^n. 

A (i(K)n silica brl<*k should contain ho -h7’o of silica : 
one of best (pialily should contain 07% of silica 
and not more than 1% ca<‘li of lime, alumina, and 
ferric oxide. Tin* custmnary method of analysis 
fusion wlih sodium or calcium carbonate— is In- 
applicahlt*, i.s (he silica results an* lnaceurat<* and 
(In* lime and alkalis cannot lx* determlmsl. l)(*com- 
positlon of the mat(*rlal with h.\<lronuorIc and 
sulphuric acids ^dves ac(*urate results for the bases. 
For control purposes it Is sulllchuit to wcIkIi the 
resulting; sulpliat(‘s, as tin* relative* pnqxu'tlons of 
tin* various bases <lo not dllT(*r pnadly from day 
to day. For the Ix'st brh'ks the sulphates sho\ild 
not <*vcc<‘d UP’,. 1 ^nni. of the v(‘ry finely ixm<h*red 

sample* is heat«*d in a platinum crucible* with 20 c.c 
of Ipvdrotluoric acid for 12 hours, the t<‘miM*ra- 
(nn* bein^ ke*pt so low tliat evaporation of 
the a<*iel Is tin'll only just comph'te*. The residue 
is Inaitenl with 10 c.c. of A'/l sulphuric acid 
to d(*<'<uupos<‘ tin* lluoridcs and then tee re'eliiess to 
ele(*oiupose any organic inatte*r ]>n*sciit. Aft<‘r cool- 
inji:, 1 c.c. of .V/1 sulpliurh* aciel Is added and (In* 
crucible h(*at»*<l until (he acid fumes just <]isappe*ar 
aulphates have a le'mon-,\cllow eohnir 
(400 (\), but not to a temp(‘raluiv sufflei(‘ut t<» 
deeompost* the ferric sulphate The n*sidual 
sulpha t(*s arc we‘i^h(*(l To te^st (In* absence 
of undlssolved sllUa, 20 e e of water and 1 e.e. 
of A’/l sulphuric acid an* adele*d. the enieible 
is heated for a epiarter of an hour to a 
tein|K‘ratnre Jn.*t slnut of hollinjr. and its contents 
an* (hen transferred to a ^dass flask with about 
too e.e. of water and boih‘d kciKIv for an liour. 
Any residm* is ni(en*d otT and its welpht d<Hlii<*ted 
from that of the suliihates; it iisuallv (*onsists 
chiefly of (piartz wltli a little tUanle arid. AVell- 
burned bricks should have sp, gr. 2 20 -2 40. The 
speelfle gravity Is deteriniruHl by introdnelng S grins, 
of the tim‘ly iiowdered brick into oarlxm tetra- 
chloride or lienzine contained in a graduated 
cylinder and measuring the volume of llqnhl dis- 
plaml. The crushing strength should lie at least 
too kilos. i)er sq. cm. but 200 kilos, per sq. cm. is 
desirable and 300 kilos, per sq. cm. is sometimes 
reached. The determination of the crushing 
strength of silica bricks gi\^s such uncertain resulta 
that It l8 preferable to use the Brinell ball test 
described pn'vlously (this J., 1918, 373 a). The ex- 


panslon and the loss of crushing strength on he 
Ing to 1600® C. give Important indications as 
the lx*havlour of the bricks when In use In sti 
fiirnac<*s. The maximum expansion and loss 
stnmgth both occur at 1500®— 1600° C. ; above t 
latter temiierature they are affected by the parti 
fusion which occurs. Tlje expansion after heatli 
to 1000® C. is measured on square prisms of 20 mi 
side, and with a height of 50—00 ram. These ai 
heated slowly up to 300® C. (the inversion tempen 
tiires of cristobalite) and afterwards rapidly t 
I 1000® C.,' so that the latter teiiifierature is reaehei 
in half an hour. After 1 hour’s heating at 1000® C 
the furnace is allowed to cool for .an liour or more 
and the samples are withdrawn wdien their lem 
I^eratiire has fallen below 200^0. The crushing 
strength at 1000® (". is determined on cuIk* 8 of 1 cm! 
side cut from the bricks. The sample Is placed in 
the furnace and the pres.mire applied to It by means 
of a .s(*nsltlve system of external weighted levers 
monnt(‘<l on ball liearings. The resistance of the 
sample may 1 k^ ascertained from the movement of 
the lev<‘rs. Tlie sample is supported bv a block of 
earboninduni or eloetro<le carbon, 50 mm. In 
diamel<*r and 100 mm. high. The* pressure is trans- 
mitted through a cylinder, 20 mm. in diameter and 
.10 imn. higii, with a cavity, 10 mm. in diameter and 
20 mill. d(*ep at the top. Into which fits a vertical 
iron rod connected to the system of levers, its lower 
end j>rojectlng only 10 mm. Into the furnace. The 
cylinder is eom]iosed of 00 parts of ealeined alumina 
and 5 of kaolin made into a paste, moulded, and 
burned at 1700® (\ Fragments of old cylinders 
may be mixed with a little of (he fn'sh mixture and 
used ag;iin. Tin* furnace is h(‘a(e(l so as to attain 
a temp(‘rnliir(* of 1(;00'^(\ In half an hour and is 
niainfalned at this tenqH'rature until the sample 
fails nndc'r (lie pn*ssnre exerted upon It. The 
furnaei* is a vertical cylinder hoat(*d by high 
pr<*.ssnre gas and primary air under pressure of 
1 atmospliere. tin* .secondary air being heated re- 
euiK‘rati\ely. q'ho grading of the mixture used for 
making silica bricks may ho (‘stimated by deter- 
mining tin* percentage of material i)assing tbroiurh 
a 200-ni(*sh sieve*; it should not Iw* k'ss Ilian 25%. 
The* vari.itlon In the r>C‘r(X‘n(age of the silica floiir 
is the eommone'st cause of variation In the quality 
of (he bricks. The* eompjietne*ss of the bricks should 
Im* eoiistant: it may he* judge*(| hv comparing the^ 
wedghts e)f the “ gre'em ” hrie'ks. The moisture in 
the “ gre'cn ” bricks should be* constant and as liigh 
as is compatible with e'asy luonlding. It should lie 
delerndne*d regularly several times a day, as work- 
men te‘nd to use too dry a paste* whie*h is easier to 
work, but produces weak and laminat(*d bricks. 
The te'nqieratnre and elnratlon of the firing have a 
dominating influence on the quality of the bricks. 
In addition to the nse of cones it Is de'sirable to 
nu\-isnre the expansion of the* bricks at various 
points In the kiln.— A. R. S. 

Patents. 

(Jhiss furtmers. A. F. Peeters. Leerelain, Holland. 

Eng. Pat. 123,140, 11.2.18. (Appl. 2440/18.) 

A OLASS fiima(*e has two or more working spaces 
connected with a single melting spnc*e, the total 
vert leal cross-sectional area of tlie working spaces 
exceeding that of the melting space. The hot 
gas<*s for melting the batch enter at one end of the 
molting space, pass through It and then through 
the two working spaces to chimneys or flues at the 
opposite end of the furnace.— A. B. S. 

Qlaj^s-ajinealinq lehrs. J. and G. Keith, London. 
Eng. Pat. 123,254, 13.0.18. (Appl. 9727/18.) 

A oLAss-ANNEALiNo lehr comprises a tnnnel-llke 
passage Inclined upwards from the Inlet to a 
level portion or muffle heated by gas, and down- 
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wards from the muffle towards the exit, which Is 
somewhat higher than the Inlet. The downwanl 
Ijortlon Is provldwl with flues with adJusUible 
ontletfi.— A. B. S. 

Orr/is nnd kUntf for use iti the manufacture of 
nie-s. pottery and other mire and for other nnr- 

f}()(ie,<t [; Oomhustion chamber for |. J. if 

Marlow, Stoko oii-Tivnr. Eiiir Pat i‘>V«*>7‘ 
1(1.2.18. (Appl. 2773/18.) ’ 

A ('x)MBU.sno\ chamber for runnel kilns Is built nt) 
of sectional tubular plec(‘s or liollow slab.s fornie<l 
of several tub(*s side by sidt^ and lnt(-ral with one 
allot h(‘r. The slabs are curved nnd interlock with 
ca<*li other, and are connected so that thev form 
a ciu'rufrated archeii chamber or Hue with ‘double 
walls having a clear passage Indwt^eii th<‘ walls. 

—A. B. S. 


Tunnel kiln.H, ovens, and the tike. II. Francart 
London. Kng. Pat. 122,11.^7, 2L>.:J.1S. (Appl. r>0S1/lK.; 

One or more steam boilers aiv plactal above or at 
the side of the cooling zone of a tunnel kiln, and 
are heated by hot air and by gas(‘s from (his zone, 
(lie volume of the air or gases thus ntiliwHl being 
controlled by means of valv<‘s. The steam pro- 
duced passt's through piiK\s extfuiding through the 
kiln to two water-gas generators, arranged 
vertically on (uther side of the tunnel. Tin* result- 
ing \\at(‘r-gas is (‘inployiMl as a fuel for Inaiting 
(h(‘ kiln. A i)ortlon of llie burnt gases from the 
hot zon<‘ of th(‘ kiln may also lx‘ passed into the 
gencu’ators, th(‘ (*arbon dio.\id(* In tin* gas(‘s Indiig 
thereby reduced to carlxm mono.xlde. — A. B. S. 

liefravtor)/ (foods; Manufacture oj . (L W 

Mottram, rianl(‘y. Fng. Pat. 123 11(1 7 1117 
(Appl. l(5,22t)/17. ) ’ » • ' • 

In- mtiking icfriielmy bricks nnd oilier iirllcics, a 
.suitable Iiimler or IIux such a.s lliiie or other basic 
oMiie, iron oxide, salts, and/or fireclay is uil.xeil 

h.,' . * Weigiif of dry-Rroiind 

l.i.s(. lUaleriai, wlilcli may be .ullier old, used, or 
di.searded refractory iiialerlal (silica brick etc) or 
new material (.silica slono etc.). The mixture Is 
giound until It will pass through a si(‘ve of 30 — 200 
nieshes ix‘r linear inch, according to tin* characTor 
of tin* goods to iH- made, then mi.xed with a suitable 
proportion of the base material (jneviouslv ground 
to pass through a sieve* of 8—40 nu*shes iK*r linear 
inch and saturated with water) in a ml.xer which 
has no grinding action, and after standing a suffi- 
ci(‘nt time to stilfen, the e.xcess of water, if aiiv Is 
removeel and tlie material dried and burned. 
When hreclay is used as a binder, iK‘aty water 
the slime from the etlluent of s(*wage works or 
refuse liquid from tanneries may be* added to 
increase the* plasticity and binding power of the 
clay, — A. B. S. 

Refraetory materials used in surface combustion 
processes. H. (). K. Marks, London. From Soc 
Ansnldo & Co., Genoa, Italy. 
Bug. Pat. J A3, 175, 18.2.18. (Appl. 2851/18.) 

iMCKOx^i) porous bodies for surface combustion arc 
c'Ah m which is aKKlomcratofl with tar 

or the iike and the mixture caicineil so ns to remove 
the volatile coiislitnenls nnd leave a porous 
^nictnre. Whim dirm, contact lietwcen (he 
ivfractory material nnd the object to be heated is 
wssany. very small fragments of graphite ate 
Graphite thus prepared is preferable to 
n^Iay as a refractory material for surface com- 
hn«r “ permits the passage of the com- 

busUble gaseous mixtures at a lower pressuK and 
does not swell when heated.-A. B. g. 


m\ 

The crucible is made from a mixture contalninir 
Itetween o and 4(1% of comiiounds of (he rare earths*' 
zirconium coinpoundjs.—L. A. (\ ' 

eo»i/m,«i7foM eontaininy alumina and 
-coma ^orlon Co., IVorci'sler, Mass., Asslg- 

•/uTs’ v 'v ■ JV>'i K. II. While, Niagara 

1 1 1 o.;?.;: ' ’'h'fr. I'nt. ih'i.m, 7.2 18 

^ lApid. 22.1.3/18.) Ini, Conv.. 12,2.17. 

Sts r..8. p.,(, „f iiij;. 


IX.-BU1LDING MATERIALS. 

Wood: /i/eaehiny ol by hydroyen peroxide 

FitK.smv cut wooil. l-.-i iidck. Is (rented for 

•HI era s' ‘'.r ' ' “ ".'X. eontalning 

-0 grins ol aiiucoiis nnimuiila In 11 gallons the 
bath iK'lng kept nlknlliie. Almut 1 kilo, of .3'>/ 
11,0, In u.sed IMU- Kipiarc met re of xvood (2 lb. rs-r 

hlirfoWc * T acix.li.rated by warm- 

ing to .14 ( . A Iiiirc Willie Is oblained, the strengih 
(iiKi longbne.ss of (be wood are uiiimpalreii and 
tin* grninlng Is mwntuMted.— ,S. S. A. 

I ^ I h M s 

(j(P(l substitute. ly. p. JOvan.M, Swanwick, and \V 
Andrews, Pyi* Bridge. I>(.rl)y. Fng. p„f. I22,8tl1. 
28.1.18. (Ai)pl. 1P,or>S/17.) 

A MIXTCUE of sawdust or cork dust 50-70 parts, 
waste from (he mannfaci an* of Iwiiu*, ropes, bags 
<^coa matting animal hair, or other librom; 
mafcrial 10- 1o parts, and small propiirtious of 
silica, alumina, ferric oxidi*, magU(‘Nia, and calcium 
snlpliatc is made into ;i plastic mass wltli water, 
am! tlx* product Is pr(‘SK(‘(| in moulds, lh(*n <*xpo8<*(i 
to th(‘ air for several days, and impr(‘gMa(<‘d wltli 
oils, glue guiu, rcsiii, or wax or a <*oml»lnatIou 
thereof. 1 he fiii|.sh('<l articles an* fire- and water- 
proof.— A. B. S. 

Asphalt eom posit ion for pa rintj and oilier purposes: 

J reparation of . H, ip .Tones, Swansea 
Kng. Pat. 122,022, 12.2.18. (Apid. 2510/18.) 

A COMPOSITION for paving and slinllar pnrpow*s Is 
made by adding tliree ]>arls by weiglit of sand (or 
a mixture of tbn*<* jmrlN of sand and one part of 
any of the following: ealelned aluminium silicate, 
felspar, silica, llmoslone, or calcined cruslied 
granite) Iicated to lOi®- 120° (L, to 1 part of tar- 
asrihalt prepared by lieatlng coal tar to 180®— 
270® C. until it has tliiekeiK'd nnd attained a sjieeitie 
gravity of 118 to 121. The composition, which 
sets In about 20 minutes, ma.v be spread on the road 
as required or may bt^ moulded into blocks. 

—A. B. S. 


X.-METALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 


■Hpetss: Treatment of copper f,, the electric 

furnace. P I’aficnconll . Aletall u. Era, 1919, 
16, 6 — 13. 

A 8PKISB containing Cu 2.3-5, Pb lfl-.3. Ag 12-1 Hh 
13'2, Fe 2«-2, Nl-f-Co 2-0. Zn 31, S 21, and M+Ag 
0-12%, wag fuged In portlong of 1 kilo, with 0-5 to 
15 Wlo. of pyriteg between carbon electrodea In a 
sealed cmclble connected with a condenalng 
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chamber. There were obtained ; a matte prac- 
tically free from arseuic and antimony and contain- 
ing 7&— 87% of the coi)ih.t; a secondary antimoniul 
Bpeisa containing As 0 02—0 27, Sb 10-5—18, and 
Cu 3*00 — 7‘1)0% (i.c,, about 20% of the copper); a 
slag; and an arsenical 8iil)llmate practically free 
from antimony, Tiie antJmonial Hi>els8 was 
worked up by fusion with coal and sodium sul- 
phate, giving a residue suitable for further treat- 
ment along Willi the iiiatu*, and a solution of thio- 
antiinonlte from which lii(‘ metal was recovered 
by e](‘ctrolysis. Tii(‘ sublimate was re-sublimed, 
yielding pun* arstmic disuiiihlde. — W. R. S. 

Tin; Inrrfittf/atum by mvann of X-rays of the crystal 

structure of white and yiey . //. structure 

of white tin. III. titruciure of grey tin A. ,7. 
liyl and N. 11. Koikni(*yor. Proe. K. Akad. 
Welensch. Ainsterdain, 1010, 21, 41)4—500. 501— 
504. 

From the pliotographs of white and grey tin pre- 
viously obtained (see this J., 1918, (>58 a) the crystal 
structures of lire two forms have lK‘cn deduced. 

— T. H. P. 

(Jallium; Vurifwntion of by electrolysis and 

the Gompiessibility and density of gallium. 
T. W. Uicliards and S. Boyer. .1. Anier. Chem. 
Soc., lOP), 41, K{;t-i;j4. 

The seimration of gallium from indium by a method 
baH(‘d on the ditlerent solubilities of the hydroxides 
of the (wo UKdals in alkali hydroxide solution is 
incomplete, Imt (dectrolysis in slightly acid solution 
of the gallium tlius ol)tained yields a metal with 
rn.pt. 30S°(^, which is the highest yet found. The 
compr(‘HHii-nili(‘s of solid and liquid gallium are 
2'00x10*« and ;M)7 x 10“ respectively and the siMiclfic 
gravities 5S85 and (lOSl n'spectively. (8ee also T 
Piiem. Soc., Apr., 1910.)— T. H. P. 

lieyhicing platinum in electrolytic analysis 
Nicola rdot nrtd Boudet. See XXIII. 


cally free from carbon, and cbromlum oxide. The 
mixture may consist, for example, of 72 parts by 
weight of iron oxide, 34-5 parts of chrome ore 
(50% Cr^jO,), and 30*25 parts of aluminium. a 
steel containing 12 to 15% Cr and substanUally 
under 0-1% C is thus produced.— T. H. B. 


Ferro-chromium ; Manufacture of . W. L. 

Turn(‘r, Atherstoue, Warwick. Eng. Pat. 123.105 
19.<i.l7. (Appl. 8813/17.) 

Fkrro-ciiromium free from carbon is obtained from 
an alumino-thermic mixture of chrome iron ore and 
aluminium (or other equivalent reducing medium) 
and bichromate or chromate of potassium or 
sodium.— T. H. B. 


Steel or feno-alloys; Manufacture of . W. L. 

Turner, Atherstone, Warwick. Eng. Pat. 123.118 

31.10.17. (Appl. 15,858/17.) 

Fini.:ly divided hammer scale from high-speed 
steel, containing approximately 80% of iron oxide 
and about 14% of tungsten oxide, with smaller 
amounts of oxides of chromium, vanadium, molyb- 
denum, cobalt, manganese, and silicon, is used in 
the “ alumino-thermic ” process in conjunction with 
suitable amounts of ferro-ehroraium, wrought iron, 
or mild steel, preferably in a line state of division, 
and aluminium, for tlie direct production of alloy 
steel.— T. n. B. 


Funiace; Tilting . C. M. Stein et Cie., Paris. 

Eng. Pat. 120,200, 2.JI.1S. (Appl. 14,248/18.) 
Int. Ponv., 21.10.17. 

Crkvices iM^tw'^c'cn the moving and statiotiary parts 
of tilting furnaces are sealed by a band of flexible, 
heat-resisting material (asbestos fabric), one end 
of which is attaclied to a fixed support, and the 
other (md to a stretching apr)Hane<> regulated by a 
movable balance w^eigbt.— (J. A. K. 


Patents. 

steel; Manufacture of . W. L. Turiu*r, Alher- 

stone, Warwick. Eng. Pat. 123,102 2G 3 17 
(Appl. 4315/17.) ' ' ' ’ 

Alloy steel is i)r(>diiccd l>y the “ alumiiio-tlKTinic ” 
process from mixtures containing aluminium, mag- 
nesium, silicon, oi' lihc oloinents and oxides, sul- 
phules, chlorides, and other salts of chromium, 
vaiuidium, tungsten, cobalt, iiiolybdemiin, or like 
metals, in eonjuiuMion Mlth Iron or steel. Some of 
the metals may lie emiiloyed as ('onstituents of 
alumlno-llierniic mi\liir(*s, and tne or more in tlie 
form of iron or terro allots containing cartx)n. 

-T. II. B. 

Alloys; Manufacture of . ^v. L. Turner 

Atherstone, Warwick, and II. A Blackwmir 
Itlnokpool. Eng. Pat. 123,103, 20.3 17 ( Viml’ 

4531/17.) ^ * • 

Waste or scrap aUimlninm (“swarf”) containing 
zinc, coppi'r, iron, etc., alone, or in conjunction 
with comineiclally pure aluminium, niagnesium 
silicon, or the like. Is used in the reduction of ores’ 
sulphides, oxides, chlorides, or other salts, by the 
alumino-thermic ” process to form nllovs or ferro- 
aUoys.— T. H. B. . t 


Furnaces; Regenerative tipping . A. M. 

Aubert. Billanconrt, France. Eng. Pat. 120 550 
lO.lO.lS. (Appl. 10,518/18.) Int. Conv., 22.10.17.’ 
Is order to enable suitable openings in a tilting 
furnace to be used alternately as Inlets and outlets 
when a reversal of th(‘ regenerated gaseous current 
is eflecicd, a framework fittial with two discs pro- 
vidtal with apertures (inlet and outlet) Is jilvoted 
on each end of the furnace. A corresponding 
framework is mounted on tlie regenerator port to 
provide a connection, Ih'fore reversing the direc- 
tion of the current, the discs arc moved so as to 
connect the Ink't or outlet orifice to correspond 
with the new conditions. — C. A. K. 

Crucible furnaces. II. N. Davis and W. R. Twigg, 
Luton. Eng. Pat. 123,030, 28.2.18. (Appl. 

18,021/18.) 

A iiEOENETiATiVE system is provided by tw^o super- 
po.sed annular passages wdilch surround the crucible 
chamber, and open Into it tangentially. Air under 
pressure is supplied through each passage alter- 
nately with proilucts of combustion and means are 
provided to reverse simultaneously the direction of 
flow of the air and heating gas to the furnace. 

— C. A. K. 


**RustlesB^* or stainless** or like steel: Manu- 
facture of . W L. Turner, Atherstone, 

Warwick. Eng. Pat. 123,104, 19.6.17. (Appl. 
8782A7.) 

A low-OARBON chrome steel Is produced by the action 
of aluminium upon a mixture of iron oxide pmctl- 


Finmace for re-fusing and refining metal [alumin- 
ium]. A. C. Giton, Ix)ndon. Eng. Pat. 123,283, 
9.9.18. (Appl. 14,621/18.) 

A COVERED crucible with a topping hole and spout 
at the base is fixed in the upper part of a furnace 
oham^r. Products of combustion pass around the 
crucible and are withdrawn from the ton of the 
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chamber and passed around a preheating oven 
before discharge. The crucible cover is provided 
with an oiHjnlng for the admission of metal to be 
melted. — C. A. K. 

Roasting-fumace shaft. E. J. Fowler, Redwood 
City, Cal., Assignor to General Chemical Co , 
New York. U.S. Pat. 1,278, 121), 10.9.1S. AppL, 
3.7.15. 

A c\x)LF.r> shaft for a multiple-hearth roasting 
furnace consists of an outer eyllndrical shell with 
inlet and outlet iKn*tH for rabble arms, the ports 
of one st‘t being angularly disi)osed to those of the 
next higher or lowi'i* set. The shaft is dividtHl 
longitudinally into two passages of unequal section 
by a partition of -<^-seelion, N\hich is of sidrul 
form so as to separate the Inlet from the outlet 
ports. A cooling medium Is supplied through the 
smaller longitudinal section and i)as.ses through the 
rabble arms and Uieiice outwards ttiroiigh the 
larger section of the shaft.— C. A. K. 

Aluminium alloy. F. R. Rand and C. T. .T. 

Vautiii, London. Eng. Pat. 122,870, 7.1.18. 

(Appl. 309/18.) 

Ant alloy consisting of 85% to 97-5% of aluminium, 
and the remainder of an alloy of 20% to 25% of 
nickel and 80% to 75% of cojjper. — T. H. B. 

Furnace with rcrlical retorts for zinc iHst illation. 
II. Siegel, La Mai Hems and J. Tliode, Engis. 
Ger. Pat. 309,408, 20.1.17. 

THtc combustion chamber for the heating gas is 
placed at the side of the reduction chamber in its 
low’er half. To minimise loss by radiation the 
combustion chamber should be circular.— L. A. C. 

[Condensers for zinc furnaces;] Presses for the 
manufacture of hollow articles of refractory 

materials [e.g , ]. L. Van Gulck, Bristol. 

Eng. l*at. 123,009, 10.8.J8. (Appl. 13,3.34/18.) 

Crucible smelting furnaces; Tilting mechanism for 

, particularly applicable to the lip-axis type. 

J. Tylor and iSoiis, Ltd., 11. T. While, J. Gaunt, 
and 1). Brooklield, liomlon. Eng. Pat. 123,040, 
25.11.18. (Appl. 19,382/18.) 

Lead bullion; Process of treating . G. 1*. 

Hulst, Jlammorul, lud., U.S.A. Eng, Pat. 
123,272, 0.8.18. (Appl. 12.781/18.) 

Ske U.S. Pat. 1,285,714 of 1918; this J , 1919, 181 a, 


Replacing platinum in electrolytic analysis. 
Nlcolardot and Boudet. See XXIIL 

Patents, 

Heating by electric induction; Method of and 

apparatus for . The Ajax Metal Co., 

Philadelpblu, Pa., Assignees of E. F, Northrup, 
Priuevtowu, N.J., IJ.S.A. Eng. I’at. 111,844, 
14.U.17. (Appl. 10,7:18/17.) Iiit. Coiiv., 25.11.10. 
The invention rciates to methods and apparatus 
for heating electric furnaevs by the inductive eftei't 
of currents of very high frcqueni*y (c.y., 25,600, 
12,400) C'oinpariHl with the frequencies previously 
usiHl in pow'er circuits, whereby, owing to the very 
liigh rate of change of such currents, the electro- 
uiaguetle energy associated with the Inductor coll 
can be converted into heat at a liigli elHcicncy 
without the necessity Lor the imeiiinkago of iron. 
The high frequency may obtained by inter- 
mittent oscillatory discharge from a coiuieiisi'r or 
condensers. A muRipha.se current snpvdy may b*^ 
u.sed, with sucli mulually iiidiietlve relations 
lietween the phases that the supply of eurrent to 
th(‘ furnace from one idiase reacts iiuluclively upon 
another phas<‘ to pro(liie(‘ a tr.inslVr ol energy In 
the .said phase*, and vice rersd. The furnace coll 
ust*ii for the healing means is helically wound 
from Hat strip malerial. with the witler dimension 
of the strip i)laced radially with res|>t*ct to tlie 
helix, and arranged in circuit with a comleiiser 
and spark gap. Indue! Ivi* iK'allng by suctvsslve 
r(‘.sl.sters may be employed, the fnspieiiey of the 
inducing current Ising Increasesl until the rate of 
change of the curnmt, s(‘cur(‘d makes whole or 
partial inteiilnkage of a n»agnetlc material with 
the Induced current circuits of the rc'sisters, un- 
necessary. Initially, there Is a marked prepon- 
derance of cjipacity over r(‘aetan(‘<', and the initial 
positive reactanc(‘ In tlie supply circuit is sub- 
stantially balanmi by me. ins in the w^ork circuit, 
for the puri)os<* of securing unity i)ow'(‘r factor In 
the supply circuit.— B. N. 

I'Jlectrio furnaces; Imploring the conductivity at 

the joints of electrodes for . (k W. Kayser 

and D. W. Macdonald, Slu'/lkid. Eng. Pat. 
123,017,4.9.18. (Appl. It, 372/18.) 

A METALLIC siiring washer ks arranged tx'tween the 
meeting faee.s of the .seeLlons of the electrode and 
surrounding (he central sen^w plug eonnccting the 
(wa> parts. Upstanding n'silient wings are con- 
iieet(*d to both sides of the waslier, and molasses 
is usimI to HU In tlie iuterstieeH when the faces are 
screwed together.— B. N. 


Nickel-copper matte; Process of refining . C. 

and O. Lunger, Gdydach, Wales. U.H. Put. 
1,291,030. 14.1.19, Apid., 10.11.17. 

See Eng. Pat 109,402 of 1917; this J., 1917, 1135. 

Metal scrap; Treatment of . E. R. SiitcliH'e, 

Uelgh. U.S. Pat. 1,291,072, 14.1.19. Appl., 1.3.17. 
See Eng. Pat. 103,553 of 1910; this J., 1917, 344. 

Heating furnace. Eng. Pat. 122,928. See I. 


Cathodes; Flcetron-cmitting — for vacuum dis- 
charge tubes, and process of making the same. 
Western Elect ric Co., lAd., I^ondou. From 
We.stern El(*ctri(* (>>., Inc., New York. Eng. 
Pat. 123,120, 8.1.18. (Appl. 411/18.) 

ScK.sTANX’E.s, u.^ually deemed “ tliermionleally ” 
active, such as compounds of alkallne-earlh metals, 
e.g.f calcium, strontium or barium oAides, are 
mixed in desired proportions with eomiiounds of 
the noble metals, such as platinum or gold. The 
mixture is applied to a i>latlmnn or similar fila- 
ment, which Is Ii(‘ated so as to reduce the com- 
pound of the noble metal to the metallic state. 

-B. N. 


XI.~ELECTRO^HEMISTRY. 

Formation of ammonia. Briner and Baerfuss. 
See VII. 

Electrochemical preparation of salts of perphos- 
phoric and monoperphosphorio acids, Fichter 
and Bias, See YII. 


FAectrio heating by high-frequency currents; Method 

and apparatus for . Oscillation-current 

method and apparatus. E. F. Northrup, Prince- 
ton, N.J,, Assignor to The Ajax Metal Co., 
Philadelphia, Pa, U.S. Pats. 1,280,894 and 
1,280,395, 3.12.18. Appl., 19.9.17 and 25.11.16. 

See Eng, Pat. 111,844; preceding. 
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m-FATSj OHS; WAXES. 


Egyptian lettuce oil. E. (irlffiths-Jonos. 
and NofcH, Ilt'ullh J^ab., ( alro. 

1018. 7 


Report 

Reprint. 


LETTUf*K oil 1 h expr(‘s.s<‘d from I lie s<‘(‘ds of Lactuca 
Hcariola oleifern, n variety of tlie prickly Jettiic-c 
cxfen.slv<‘Iy ciiltlvaled in I pper El^yjd* 
njoJ.st(*ii(‘d Hf'cd, wliicli coiilalns (o »i7% of oil, 
is (Tiisbed in :t hirf'o stone worlnr, nnd the pulp 
is cxjiressed by ni(‘nns of n vertlenl hnnd-jnvss. 
The oil i''' of a ]:old(‘U colour, nnd hns n ehnrneter- 
iKt/o pbvis.iof lJS‘te. It }i(dds no deposit even 
u/jc/i kefii for a ioji^; llni(‘ a I A K{mipl(‘ ex- 

pressed from band pi(‘k(‘<I s<‘ed bad I be followln^^ 
ebar;ie/ers:- Sp. fj:r. at irj-n/ir, (\, 00217; ref. 
fn/lex (Abbe) at 10° (i., 14072; acid value, 1*8; 
saponlf value, 1000; Rfdebful-Mel.ssl value, 01; 
Iodine value (llbbl), 127 0; Pulenske value, 02; 
and acetyl value, 120. Saiii])l(‘H of eoininerclal oil 
and of oil (‘xpr(‘sse<l from commercial seeds bad : 
Sf». t;r. 0 0252 to OJt.TM; and bxline value. 122 to 
l.'t(V.‘{. The oil contained 11 nolle add but no lino- 
lenlc acid. It Iwhaved llk(* a seml-ilryinp: oil, yiidd- 
in^ a bard and dry tllm aftei- r> days’ <‘\po.sure to 
the air at 2S° to 20° (\ A samt)le of the plcloal 
H(M‘ds had the rollowlnj: cornpOHlllon :~()il, 20;{; 
prot(‘lns, 22 ' 7 ; <l}i?eH(ibU* carbohy<lrat(‘s, 10 . 2 ; crude 
fibre, 0.2; and moisture', 14.2%.- C. A. M. 


Ocraian resius; ^uitahilitj/ of for the movtt- 

facture of soap. F, (loldsehmldt and (J. Weiss. 
Z. ansew. (’hem., 1010, 32, ,22— .20. 

Gkumax re.sins are dark nnd oft(*n opaqiu', e.si>eci- 
ally wIk'ii obtained by an extraction proc<‘ss. 
They contain a lai^^‘ proportion of oxidised resin 
adds, the soaps of which, like thos(‘ of oxidl.^od 
fatly a(4ds, are fairly soluble In salt solutions, 
lienee such r<‘Hins c.aimot be us<'d In the manufac- 
ture of soap without considerable lo.ss. 'File follow- 
ing analytical method may be used to <l4‘termiiu* 
the amount of this loss: — ’Fen grms. of tlu' resin 
and h gnus, of slearlne an' gradually introduced, 
with stirring, into ji boiling solution of 2.5 c.c. of 
10% sodium hydroxidi' diluted witli 225 e.c. of 
water, and (he mixture hoik'd ami oce.-islomdly 
stlrn'd for 20 mins,, the wat(‘r In'ing renewed 
from time to time. An additional .5 gnus, of 
stearine is then n<ld(‘d, and tlu' boiling ('ontinued 
for 5 mins , after whieh 25 grins, of salt is added, 
and tlu' liipild again hoik'd for 5 mins. If, on 
cooling, the lowi'r lye is not clear the ]>n'sen(X» of 
alkali is Indicati'd, and a further .2 grins, of sti'ar- 
Ine must 1 h^ adik'd, and the boiling reiK'ated for 
.5 mins. After cooling, the lower he is filtered, 
and the soap w.-pshed with cold *10% sodium 
chloride solution. 2'he partl^'les of soap on the 
filter are added to the m.ain cake of .soap, the wliok' 
l.s decompo.si'd Avith dilute hydro<hlorle acid, and 
the st^parated mixture of fatty and rt'sin acids Is 
melted until clear and then cook'd. The a(|ueous 
acid layer is .separated, and the cake of resin and 
fatty acids Is waslu'd with water until free from 
acid, the Avashlngs iM'ing added to the nrjueous 
acid layer. The cake is dried with filter pa|M*r 
nnd then lu'ated ovi'r a vi'ry low llaine until con- 
stant in weight. The ackl layer is extracted with 
ether (200 c.c. In all), the extracts combined nnd 
evaporated ami the residue drl('d nnd weighed, 
nnd Its amount added to that of the cake of resin 
and fatty acids. The sum less the quantity of 
added stearine gives the amount of utilisable n^sln. 
The degree of solubility of a resin In petroleum 
spirit does not afford a criterion of Its suitability 
for soap-making. For example, a resin, which by 
the above stearine method showed 84*0% of avail- 
able (jonstltuents, contained 41*2% soluble In petro- 


leum spirit, whilst in the case of another resin 
! the respective quantities were 88*5% and 61*5%. 
(Vrtain very dark extraction residues yielded a 
dark sediment when the soap was stilted out, 
amounting in one ease to 43% of the total resin. 
These deposits were found to consist of acid iron 
salts of highly oxidised rosin acids. The resins 
are extracted in iron vessels by moans of Iricliloro- 
olhyJene. This solvent atlacks and dissolves the 
iron nnd also nets as a catalyst in o.xidising the 
resin acids. A sample of light colophony was con- 
verted by the simultaneous action of trichioro- 
ethylene, iron, and air, Info a dark jiroduet 
ami logons in eomposilion to the coninierelal ex- 
tracted resins.— C. A. M. 


Visrositg of oils. Oelschlliger. 8cc II.\. 

Fatty acids from varnish oils.^ rearco. 8’cc XIII. 
Patents. 

Oil eales: Machines for forming . .T, David- 

son, (irocnvillo, S.(\, IJ.S A. Eng. Pat. 122,804, 
31.1217. (Appl. 10,32.2/17.) 

The iiati'iit relates to Improvomonts In machines 
for forming oil cakes by nu'ans of a hydraulic 
“former” d('vice, whereby liie oi>eration of tlie 
maeldne is n'lideri'd more automatic nnd eflVctive 
and cakes of uniform cliaracter may be prodnci'd 
notwithstanding (ho presence of liimjis In (lie meal. 


Cleansing material; Manufacture of a new . 

G. A. Panlin, Asnit'res, France. Eng. Pat. 
120,10.5, 20.0.18. (Appl. 10, ,537/18.) Int. (’onv., 
2i.10.17. 

A puKCAiiATiON particularly suitable for cleaning 
fabrics of w'ool, silk, (*ollon, et(‘., is made by 
hydrating casein wllh wati'r and treating it Avith 
a solnlion of sodium cartionato, but not In such 
a Avay as to dis.^iolAa^ it. The resulting product is 
mixed Avllh rosin Avhich ha.s b(*eu saponified wllh 
<'an.slic soda lye. The iilastieity and iiuidity of the 
final preparation diqn'iid upon the (iimntify of 
Avafer u.sed for hydrating the casein.— (’. A. M. 


Ruliher substitute. Eng. Pat. 12-2,114. See XIV. 


XUI.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Varnish oils and varnishes; Study of the fatty 

acids obtained from . W. T. Pearce. J. Iml. 

Eng. Cliem., 1010, 11 , 121. 

With the object of finding methods for determining 
(^hina wood oil (timg oil) and other oils that are 
lieing used in place of linst'cd oil in varnishes, 
the author records the refractlA'e indices of the 
fatty acids obtained from Amadous mixtures of 
liiist'cd oil and China wood oil, and the results of 
the “ jelly ” test of the fatty acids obtained from 
mixtures of China Avood oil and lln.seed, menhaden, 
soya l)ean, and cottonseed oils. The fatty acids 
had the following refractive lndice.s at 20° C. 
Pure linseed oil, 1*4(>0(5; linseed, 95, China wood, 
5, 1*4707; linseed, 90, China wood, 10, 1*4775; lln- 
s(ied, 80, China W'ood, 20, 1*4824; Unseed, 50, China 
wood, 50, 1*4895. In the “jelly” test, the fatty 
acids from mixtures of soya bean oil or cottonseed 
oil and China wood oil gave as good results ns did 
mixtures of linseed oil and China wood oil, but 
mixtures of linseed, soya bean, and cottonseed oils 
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gave no Jelly. Menhaden oil yielded n small brown 
residue. Mixtures containing from 10 to 20?o of 
China wood oil gave small amounts of jelly. Fatty 
aci<ls from a varnish containing copal and rosin 
and an oil mixture consisting of China wood oil, 
25, menljaden oil, 25, and linseed oil, 50%, gave u 
fair amount of jelly .—W. P. S. 

Uvsins; Separation of hp horajr solution. II. 

Wolff, ('iiem. I'msehau, lOlt), 1. Cliem.-Zcit., 
1019, 43, Kep., 10. 

A (OMCLETK separation of a inixtun* of re.sins cannot j 
be obtained by m(‘.ans of solutions of borax, only a I 
coaceiit ration of one of the constituents being 
(‘llVH'ted. Colophony alone is not dissolved, but in 
admixture with shellac it is partially soluble, 
('opal is i)artially .soluble alone, and its solubilitj* 
is affect(‘(l by tin* addition of siiellac. Shellac, 
by Itself, and g(‘nerally but not invariably in 
allmixture with other resins, is completely dls* 
s(dved.— S. S. A. 

Jif.Hns; Constituents of — . IV. fi-Dainnia} - 
tesen. A. Ziiiko and K. Unlerkrcut(‘r. Monatsh. 
Chem., lOlS, 39, S(;5~St;<l. 

AwLYsts and det(‘rndnations of molecular weight 
show the hydrocarbon portion of /i'danimar-re.sen 
(eompare Dalb, .Tahrb. f. prakt. Clumi., 1S4S, 45, 
Id; Taehirch and Ollniiminn, J. ('hem. Soc., 1899, 
i, 101) to hav(‘ the composition, if melts 

indefinitely at lOrCC. after softening at 105'^ C. and 
pos.sibly repre.sents a mixture of hydrocarbons. 

-II. W. 

sins for soap mahinp. GoldschnddI ;ind W(dss. 
See XIT. 

P/VIKN'TS. 

Paint for coatinp the, bottoms of lessels. I. Suzu- 
ikawa, Hiroshima, .lap.an. Eng. Pal, 11.'1,012, 
9.2.18. (AppI, 2:177/18.) Int. ('onv., 22.2.17. 

A IJENZOL solution of a comimund ol)lalned b.\ 
slowly heating together i»henol and an alk.ahud 
[e.p., (ininine or slrychnine) is inc(tri>o rated with 
a mixture of a soap of a heavy met.il and a fine 
m(*jalli(* i»owder obtained by ii(*ating together a 
udxlnre of a poisonous oxide of a lu‘avy metal (e.ff , 
k'ad oxld(‘ or co[)per oxid(‘) and a fatty acid. To the 
resulting mlxtun* is added rosin, a vola(II<‘ solvent, 
.Mild a pigment such as iron oxnh* d'he comfiounds 
of ph(*nol with quinine, ((^IT^OII) ,,C.,^II,^,O^N, or 
\Nitli strychnine, C^II.^OII,('.,,Il,^„(b.^^ 3 * ar(‘ insoluble 
in water. They an* slowly decomposed by salt 
water with the liberation of a iKii.sen whl(*h 
destroys molluscs and seaw(H*ds.— (’. A M. 

Water paint; Manufacture of . ('. II. Murray, 

rxmdoii. Eng. Pat. 122,940, 29.2.18. (Appl. 

;i394/lS.) 

A WA'n':a-KE.sisTiNo paint or jiaint medium is ob- 
tained by treating a solution of casein or of ca.selri 
.Mud soap with alum, washing the fin'clpitate and 
grinding it with water, with or without the addi- 
tion of a pigment. —C. A. M. 

Oas stores for lacquering etc. Eng, Pat. 122,492, 
See 11a. 


XIV.-INDIA-RUBBER J GUTTA-PERCHA, 

Patent. 

Puhher; Composition having the general properties 

0/ and method of making same. M. Gregory, 

Tacoma, Wash., U.S.A. Eng. Pat. 123,114, 
5.11.17. (Appl. 16,093/17.) 

Fish oil or fish scrap rich in oil, or raw fleh con- 
taining about 5% of oil, is mixed with sulphur, in 


the proportion of about 25% of the oil present, at 
aboiit: 175® C. in an ojien vessel, and the teinpera« 
tore gradually mist'd to about 220® C. The result- 
ing plastic material Is luxited at about 155® 0, 
under pressure until the ivaetlon is complete, 
Alternatively, the mixture, after the gradual addl 
tion of sulphur and heating to 220® C., may he 
treated with further qnantllic's of snljihur and 
lead oxide, and Hum Iieafed for .‘10 to tW mins. In 
a closed V(‘S.s(‘I at about 1.55® (\-“C. A Ai. 


XV.-LEATHER ; BONE; HORN; CLUE, 

Sulphurte acid; Method of deta mining fra in 

Icathet. C. Imuu'rheiM j-. lA‘(lerti*chu. Pund8(‘h., 
1918^10, 8P- 83, S(;-87. Chem. Zeulr., 1919, II., 
7.5-- 7tJ. 

Tiih ordinary imdhod of <U>ti>rmiulug fiee sulpliuric 
acid in Ic.Mihcr is not applicable to k'Mtlu'r which 
li.Ms hei'ii tauiKMl witli m.ilerlals eontaluiiig sul- 
iddfed t.Miiuiii (‘xtracls, siili)hilt‘-c(dluk).se (‘xtraci, 
cte. In such eases 10 grms. of the hail her is 4 ‘X- 
Iraeted Ihnr times for 12 liours t'aeh liiiu^ with 
200 e.e. of \v.Mter at tlu‘ oiMlliiary temperal him*, and 
ilu' united extracts arc' evaporated with 5 gnus, 
of (piartz sand on llu' w.Mt(‘r-balh. The dry 
residue is powdenul and treated in a sloi)]>ered 
flask for alxml 2 hours with 100 e.e. of anhydrous 
olh(*r, the flask being uuMinwhllc occasionally 
sliakcu. TIu* <*lhcreal cxlr.iet is flilenal and the 
l(‘alher ag.iin twie^* exi rac'li'd with 10 e.e. of 
anh> (Irons etlu'!’. Tlu‘ uiiiPMl (*\lrac(s an' lreal<*d 
with hydrochloric acid and barium chloride, the 
<*lh<‘r dislilled, and the r<‘sidu(‘ evapor.Ml<*d to dry- 
ne.ss on the W'atm'-hath in oi’ikm to (li‘compOHe tin' 
eth.vlsnlplinri(‘ acid, fl'lu* dry n'sldm^ is (rc'ated 
with 50 c.<-. of hot water aeidllliMl >vlili hydrochloric 
acid, allowe<l to .si'llh*, tlu' ll(|nld flllcTial, and the 
barium snlphati* d(‘t(*rmlned in the usual way. 
The snltfliurie acid thus delermlrual Is prc'm'ut in 
tlic Ieath<‘r In tlu' free stall*. The combined sul- 
phuric nci<l present in tlie form of soluble sulphates 
may tie d(*fermiru‘(l In the n'sidm* from the extrao- 
tkm with elh(‘r.~(\ A. M. 

Aiti/icial leather and leathf f snhstitnif s ; Analysis 

, I^auffmann. Z. (511(‘utl. Chem., 1918, 

24, 212 220, 2;J9--240. 

Tilt, base of artitlcial Icatlu'r usually consistB of 
animal fibres (hide, muscli*, or wool) <‘ither raw 
or tanned, vegelabk* flbn‘M, and c(‘lluk)He, fornu'd 
into slice! H by the* aid of such binding materials 
as caoutehoue, gutlajiereha, glue, casein, dextrin, 
starch, ivsins, bir, etc., varnishes, (.vlluloHe (‘sters, 
and viscose. Oils, jiartleiilarly castor oil, are 
added to render the malcrial pliable, and tlic 
following are as llllers : — Alnminlnm com- 

pounds, antimony Hnl[»hide, k‘ad oxide, o<‘hre, zinc 
oxide, zinc sul[ihate, calcium carbonate, oalelnin 
chlorId(‘, sodium silicate, e(‘ment, and various pig- 
ments. A micros<‘oi>ical examination of the 
material l>efor(* and aftt*r treatment with water 
and solvents will give some Indication of the 
character of the suhstaiu'cs jircsi'nt. The pro- 
cedure given below Is suggested for the chemk'al 
analysis of the material; in many cases, it is 
almost Impossible to isolate the various <x>n- 
stltuents, but these may lie separated Into groups 
which may Ik? examined by the usual methods to 
ascertain, us far as possible, the nature of the 
components. A. The finely Kilvided material Is 
extracted thoroughly with ether and petroleum 
spirit; fatty oils, paraffins, rosin oil, resin, waxes, 
portions of incompletely sulphonated oils, and 
certain portions of caoutchouc and guttapercha 
are dissolved. B. ’The Insoluble residue from A is 
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necessary to produce these effects vary with the con- 
ditions, diminishing for example as the moisture 


extracted with cold water and then with hot water; 
the aqueous extract will contain glue, gelatin, 
albumin, casein, starch, dextrin, gum, tannin, 
glycerol, alkali soaps of normal and oxidised fatty 
acids, resin acids, and soluble mineral substances. 
0. The insoluble residue from li is warmed with 
dilute hydrochloric add and then extracted wljh 
ether; the ethereal solution will contain the fatly 
and resin adds of soaps which were insoluble in 
water, and the aquwms add extract the bas(*s of 
these soaps loi?dlier with othcT ndneral substances. 
I) The residue from d is extracted with acetone; 
nllro(.*elluIoH<i and acdylcelluloHe pass into solution 
probably eonlamlnaled with soluble portions of 
eaouldioiic dc. 11. The residue from D is dri(‘d 
and the nitrogen Is determined In a portion of It; 
If nitrogen is absent, the material does not 
contain animal fibres or leather. Tli(‘ re.si<lue is 
then 1 )o11(m 1 with alcoholic potassium hydroxide* 
solution; oxidised fatty adds, restus from 
varnishes, snl[)honated oils, and animal and 
vegetable* substan(*e*s are ellssolve*d. F. The 
Insoluble residue from F is e‘\trade'el with i)yridine 
to dissolve tar, plteMi, and asphalt; portions of 
caoute'henie and gut(a|K*re‘ha aFo go Into solution. 
O. The* reslelue* from F Is exiracte'd with toluene: 
e*aoul,r*houc aiiel guttape‘rdia are* ellssolve*el. The* 
tlnal Insoluble re'sldue* eemslsls of ve*ge'tnbk* fibres, 
ce*llule>se*, and nilne'ral subslane*e‘s. The* total 
niinc'ral siibstanee'S slioiilel be* ele‘le‘rmiuod anel 
Iele*nlltie*d iu the ash of thei original mate*rial. 

— W. P. S. 

OvJatin: Mutnrotntuin of - — and iif( sioni/iranrr. 
P. K. Smith. J. Amor. (-he*m. Se)C., 11)19, 41, 
i;{5- 150. 

Study of Ha* inufarotatleui of gelalln solutlems indl- 
(*ntes the e.xiste'iiee of two forms eif ge‘la(ln, llu* e>ne, 
te*rme‘el the* sol Feum A, stable* above .W~o5° Cf, 
and the eilhe*!*, call(‘d the gel Form B, stable below 
15° C.; at Intorine'eliate temiK*rature*s the two forms 
ceeoxist anel the* mularotatlon n]»pears to be due to 
(he* t ransformutiou of e)ue! into the* othe*r by a 
reaction whle*h Is rove*rslble with temperature anel 
apparently blme)le‘cular. Iiicre^aso in hevo-rotatlon, 
Indicating Increasing formation of the gel Feuan B, 
fe)llows closely Increases lii viscosity. For the pro- 
eluctle)n of a Je*lly of stanelnrel viscosity a ek*fnilfe 
])re)i)orllon of Form B is noce*ssary, and this pre). 
portion, iiKTe*Hse*d slightly us the eoneeiitratlem 
increases, prexlue'cs the staiidarel viscosity In gelatin 
8<)lutions of much liiglieT ea)iie*(*ntrations. At lem- 
l>eratun‘8 jiiune* 115'^ (^. no ge'latinlsatlou e>f gelatin 
solutleens ex e urs. The* be*liavionr of gelatin solutieuis | 
towards ale*e)he)l conllrms llu* e*Nis(e*n(*e* of (wo fe)rms 
of gelatin. (Se*e' also Clu'm. Soc., 1910, 1., 179.) 

— T. II. P. 

Patknt. 

Leather .suhstiti(trs\ u dti'rpuwfrd materials and the 
like. S. (}e)ldreie*li, and M. Stern anel Co , I.ld., 
London. Eng. Pat. 123,101, S.L> 17. (Appl. 1975/17.) 

A TRXTit.E mate*TiMl (such as cotton or flax) or ])nix*r 
or ce'llulo.se, is impre*gijale'd with a wnteriu’m)fing 
preparation consisting of a mixture of gilsonite 
(900 lb.) Yvith petre)lcum Je*lly (210 Ib.) and an 
oxidlsable oil, such as boiled linseed oil (210 lb.), 
with or without the addition of eucalyptus oil (8 oz.) 
as an antiseptic agent.— C. A. M. 


content of the soil rises. If the organisms of the 
azotobacter group are affected at all they are 
psually compltttely destroyed by a given amount of 
antiseptic, tmt there Is a great difference In the 
quantity neces.sary to destroy nitrifying organisms 
and that necessary to check their activity. There 
is no appreciable accumuJation of ammonia In the 
soil unless nitrification has been checked. There 
are present in soils nitrogen-fixing organisms otlier 
than azotobacter whh*h are not destroyed by the 
api)l!catlon of 10 c.c. of carbon bisulphide or toluene 
to 100 grms. of soil, even when ilu* moisture content 
of the soil Is high.— W. G. 

Atfunonium nitrate: Use of aft a fertiliser. 

E. J. Russell. J. Bd. Agric., 1919, 28, 1332—1339. 
The author has examined the effect of ammonium 
nitrate as a fertiliser for potatoes, mangolds, and 
wheat, and finds that, using equal weights of 
nitrogen, it is as valuable as ammonium sulphate or 
.MiMlium nitrate. The sample ust‘d was of 90% purity 
and conlaiiu'd 33-5% of nitrogen. Its pro]x*r use Is 
a.s a top-dressing ami not ns a constituent in mixed 
luamires. With imtntoes it is rather risky ns it 
Induces a large* growl li of haulm, which may lx 
dl.sadvantage'ous if there is much blight. It is 
i*ss(*ntial to use* the “ non-eleliciiicsexiit ” variety, 
as (lie other forms ahse)rb moisture rapidly and 
either form a lough cake, which caniie)t easily he* 
broke*!!, or bece)nio pasty. The material may con- 
tain triiiitre>tolueuc as an impurity, hut provide*d 
file* amemiit of this imi)urily eloes not exceed 1%, 
no harm ne*e*d be fear(‘d.— W. G. 

Hulphile-eetlutosc iraste liquor. Bokoniy. See V. 

Copper in ashe^ and soils. Maeiuonnc and Demoussv. 

*8cc XXII i. 

PAI'E.NTS. 

Phosphates; Enriching of ™ — . E. A. Gaillard, 

Paris. Eng. Pat. 122,897, 0.2.18. (Appl. 2130/18.) 
(3)MMKKe!iAL cale liim i>i!osi)liato is treated with sul- 
phuric acid so as to proeluco su]x*rphosphnte, wiiich 
is dried, crumbled, anel treated by physical means, 
such as sifting, centrifugal action, etc., to separate 
the large particles of superphexsphate from the 
.small particles of inert substanexs. By these means 
an enriched superphosphate is obtained, together 
with a waste product or a low-grade superphos- 
phate.— J. II. J. 

Fertiliser: Chemical product for use as a ... 

U. England, Loudon. Eng. Pat. 122,902, 6.2.18. 

(Api)l. 2107/18.) 

I.v (he manufacture of an improved form of 
ammonium sulphate for use as a fertiliser, about 5% 
of ikhosplioric acid Is added to the sulphuric acid 
in the ab.sorptlon tanks. In order to obtain a pro- 
duct consisting of a compound or mixture of 
ammonium sulphate and phosphate. To secure a 
dry and powdery condition of the pi'oduct, ground 
hone or precipitated phosphate is added. — J. H. J. 


XVIl.-SUGARS ; STARCHES ; GUMS. 


XVl—SOILS; FERTIUSERS. 

^nitrogen- fixing and nitrifying organisms; Effect of 

carbon bisulphide and toluene upon . P L 

Gainey. J. Agric. Res., 1918, 18. 601—614. 
Awwobaoteb In soils is destroyed and nitrification Is 
checked if sufficient carbon bisulphide or toluene is 
applied to the soil. The amounts of antiseptics 


Nitration 

XXII. 


of sucrose. Hoffman and Hawse. 
Patents. 


See 


Sugar; Process of extracting . L. Naudet, 

Ohelles, France. U.S. Pat. 1,281,057, 8.10.18. 
Appl., 24.5.17. 

In a diffusion battery system, the dense Juice from 
one diffuser is passed through a large external re- 
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heater and thence Into the top of a second diffuser 
which has been freshly charged with beet and 
mashing liquor. The highly heated dense Juice 
possesses little or no extracting power because Its 
density Is approximately the same as that of the 
original beet juice, but it parts with Us heat to 
the new charge and raises the temperature of the 
beet in the second diffuser to that rcniulred for 
propi*r working. The hot juice becomes cooled and 
displaces the mashing liquor, passing out of the 
system into the measuring tank. As the juice from 
the first diffuser becomes weaker, owing to i)artlHl 
exhaustion of th(» charge, It Is passed dln^ctly 
through a small h(‘ater into the top of the new 
diffuser and comes in contact with the upper, heaUnl 
I>ortlon of the cliarge from which it extracts sugar 
with an lucH'ase In Its density. Dense juice thus 
continu(‘s to flow from the second dlffustu*, displacing 
the weak juice which had collected in the external 
portion of the system and by-passing it out Into the 
measuring tank. When the external system is 
again filled with dense juice, this latter is passe<l 
Into the bottom of a third freshly charged diffuser 
to serve as maslilng liquor. Lastly this third 
diffuser Is fed through the n‘-heater from the top 
■with dense juice and the second diffuser takes the 
l)lace of the first.-— J. P. B. 


Solution of solid a. Ger. Pat. 300, .TO. See I. 


XVm.-FERMENTATION INDUSTRIES. 

Yeast: Valuation of pressed . A. Janke. Z. 

landw. Vers.-Wesen 0(‘st(‘rr., 1017, 20, 12— 
Chem. Zentr., 1010, 90, II., l.^i— Ki. 

I\ the valuation of t)ressed yeast by the baking test, 
it is advisable to tak(‘ 120 minutes as the maximum 
permissible time of fermentation and to credit a 
bonus to those products wliich have a fermentatlou 
time of less than 100 minutes. Most pressed yeasts 
show a shorter time of fermentation after storage, 
so that the teat should be made not later than 
1)0 hours after they are discliarged from the factory. 
For estimating the physiological condition of the 
.veast cell or for judging the keeping i)ro!H'rtl(*s of 
the pressed yeast, staining with M<‘tlivlene Blue 
solution is most suitable.— ,1. F. B. 

Amylases; Influence of hydroycn-ion concentration 
on the enzymic activities of three typical — — . 
H. C. Sherman, A. W. Thonia.s, and M. R. 
Baldwin. ,T. Amer. Chem. Soc., 1919, 41, 231—235. 
The results of Sherman and Thomas (this ,T., 1915, 
371) on the optimum hydrogen-ion concentration 
for malt amylase are confirmed and the optimum 
hydrogen-ion concentration for pancreatic amvlast* 
has been more sharply defined; the maltas^^ of 
Aspergillus oryzm resembles malt amylase more 
closely than the pancreatic enzyme In this respect. 
The lower and upper limiting values and the optimal 
value of Pb are : pancreatic amylase, 4, 10, 7; malt 
amylase, 2-5, 9, 4-4 — 4-5; Aspergillus oryzw maltase, 
^•o, 8, 4-8. The influence of the concenl ration of 
el«*trolyte, as distinguished from concentration of 
hydrogen-ion alone, appears to be greatest with 
pancreatic amylase and least with the Aspergillus 
enzyme. (See also J. Chem. Soc., 1919, 1., 181.) 


I during the first days after germination of the spores 
j introduced, a great quantity of the enzyme Is 
formed In the mycelium. Simultaneously there 
I takes place destruction of the diastase, which is at 
first negligible com|>nre<i with the formation but 
soon becomes so marked that the total quantity of 
enzyme quickly decreases from tlie maximum 
n^ncluHl aliout five days after germination begins. 
Never more than a very small fraction of the 
enzym(‘ passt's from th<‘ mycelium, iwsslbly In part 
from dead fvlls, Into the nutrient solution, (See 
al.*<o .7. Ciiem. Soe., 1919, 1., ISO )— T. II. V. 

Sulphite-(TnttI<tse iraste liquor. Bokorny. See V. 

Patents. 

Itrcerage: MonoilevhoUc — and piocess of making 
same. A. L. Siraiis, Baltimore, Md., IJ.S.A. Rug. 
Pat. 113, (ill, S.2.1K. (Appl. 2^{l(i/18.) Inl. Conv., 
2.3.2.17. 

Sfe P.S. Pat. 1,22.3,121 of 1917; (ills J., 1017, (>08. 
Dryer [for malt etc.j. Gvr. Vn\. 309,010. See I. 


XIXA.-FOODS. 

Ooie/s milk; The so-eallrd reductase of . O. 

Allomaun. Milchw. Zentr., 191S, 47, 2S2— 285. 
The late at whieh milk deeoloriseH methylene hlue- 
formaldeh^Uc solution (Sehardinger’s n'ageiit) is 
Inlluenced to a great (‘xbuit by tluj acidity of the 
milk, the temi>era(ure, and the aldehyde content 
of the solution. The tiiiit^ requir'd for the dls- 
apiKMirance of the blue colorallon increases with 
tile acidity, and decnNisi^s as tin* tcuiiiKU'uLure ri8<‘B 
up to 55 0., and tiicui iiu^'eases (the Ilmlllng lem- 
IH‘rature is 70^ to IIP C.) \ the most favourable alde- 
hyde content of the mlx(ur(‘ ai)iM'ars to vary with 
different milks. - W. P. S. 

Voie's milk; Physicochemical state of the proteins 

tn . L. S. PalijKU* and U. G. Scott. J. Biol. 

Chem., 1919, 37, 271- 2.S1. 

From determinal ions of the total jU’oteln and iion- 
pioteiii nitrogen in the filtrates from samples of 
fr(‘s!i sklm-milk, sklm-milk preserved either with 
5 0% chloroform or 0 05% formaldehyde, and of the 
l.aelic a(‘id whey from fresh sklm-milk, when fil- 
tered under pressun> through Pasleur-Chamberland 
filters, it was found that the amount of non-casein 
protein recovered did not in any case exceed 10% 
of that In the original milk and In most cases was 
considerably less than this figure. In the exiKiri- 
meiits with milk pr(*served with chloroform or form- 
aldehyde there was only a partial recov(;ry of the 
uon-proteln nitrogen of the original milk (see Van 
8dykc and Bosworth, this J., 1915, 297). The 
experimental datu Indicate considerable variation 
in the size of the pon's of different Pasteur- 
Chamberland filters.— W. G. 


Cow's milk; State of proteins in . L. L. Van 

Slyke and A. W. Bosworth. J. Biol. Chem., 1919, 
87, 285^280. 

A REPLY to Palmer and Scott (see preceding ab- 
stract).— W. G. 


Diastase; Course of the formation of ft 

Aspergillus niger, F. A. F. C. Went. PrOc. K 
Akad. Wetensch. Amsterdam, 1919, 21, 479--4e3. 
Measurements of the amounts of diastase formei 
m different times by AspergUlus niger in a solutloi 
containing dextrose and various salts Otow that 


Cow and buffalo milk; Differentiation of . 0. 

T<xld. Reports and Notes of Pub. Health Lab.i 
Cairo. Reprint, 1918. 3 pages. 

The Egyptian Dept, of Public Health has adopted 
the following standards for the two kinds of 
milk:— Cow’s milk: fat 3%, soUds-not-fat 8-5%. 
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Buffalo milk : fat 5%, solldfrnot-fat 8-5%. By 
Uhlenhuth’H motluxl of “ crosHod lminunl8atioii ” 
(Arbb. KaiBtTl. (JesuatHi., BK)8, 28, 4!W)) it was found 
that on IniiuunlHiuj^ a <‘ow with buffalo milk tho 
serum from the animal formed precijdtins with 
the milk of lh(‘ burTalo and cow, ami to a less extent 
with that of lh<* ‘'oat. By treallrij,^ th(‘ immuniH<Ml 
8<Tum with cow’s milk the precipitiii.s for cow’s 
and milk wen* removed, leaving the siKK-Itic 

precipitin f<»r buffalo milk. By nasans of this pre- 
c*ix)illn 10';;, of bidlalo milk could Ik* detected in 
cow’s milk. Ininiutiisal ion of tin* buffalo witli 
cow’s milk only pro<lucod lra<*cH of a pn*cipitin. 

A. M. 

Whciit: J)rlrninnnlio}i of (uhlilit and tilmhlr 
inttofifH in - inth thr hjidroffrn rlntrofh^ 
(’. (). Swanson ami B. 1 j. Tagm*. ,1. Agrlc. Res., 
1010, 16, 1—15. 

WiiKV wlieat is e.xtracted b\ slial^ing with wator 
at 5*^ C., 20'^ (k, 10"^ or 50^ (’,, ovt'r iK*rio<is ^ary- 
Ing from 5 mins, to 24 liours, the hydrogen-ion com 
centratlon of llie (‘\tract, as measured by the 
hydrogen el(*ctrode, is i)ia«'tically indep(‘mlenl of 
lh(* temiM'rature or tin* duiation of shaking On 
lh(‘ other liand, tin* volume of \/20 l)aiium hvdiov- 
idt* refiuln‘d to bring the (*.\lraet to a defiidte l*n 
valm* lm*reases w II li liie time of shaking and within 
c(*rUin limits Is pjopoitional to it. Then* is, how- 
ever, a limit to the volume which is r('<|uin*d, wblcli 
Is naiched sooner as llu* t<‘inp<‘iatur<' of exlniction 
rises. Th(‘ amli\o nil rog<*n a^ <le(ormined In 
SdriMisen’s forma Ideiiyde method is all extracted 
in two hours at l(P(’. In an <*\liaef piep.*ir(‘d wiiii 
wat(‘r at 20'^<’. tlie amount of pliospti<uus diieeilv 
preclpitable l\v magnesia mixliii'* is abo\il 
oiU‘-lialf tlie total phosphorus present, whereas in 
an extract made at (*. tla* two \ aim's are e<tual. 

- W. O. 

lUnU'n ns n I (un! stuff M liulua'r. \r<li. Anal. 

riivs,, lMivsi<d. .\hl., ihlii, 5(1. (’liem. /eiitr , 

IbB), 90, II , IS 

Kxi'KUIMknts w(‘r(* made on human sul)j<‘cls to di*- 
lermine tlie food value of barle.v brea<i, which was 
given togethei’ willi fat. ’I'iie los.ses de((>imim*<l 
W'ert* in calori(‘s Sll"., in one ca.se and 1095 in 
anotln'r; the losses of nltrog<'n w(‘H‘ 20 54 and 
ffrr45% respect lv(*ly. In tin* most f.avourahh* cast* 
the loss of protein was 15 l;;",,, ’I'lie average ulilisa- 
tlon of the total pt*ntosans was 15 7.5'’, and of the 
c('ll w'alls, 5S !)7',\, ; of the const itm*nt.s of tlie ci'II 
W'alls, 5,‘{ lO'o of tlie cellulose. :!7 of tla* penlo 
nans, ami 20 55% of (he reslchial substance w'cn* 
utilised; of tlie fnv pent»)ses, S.l.'P'o. Tlie matti'r 
unasslmllati'd av(*rag<*d 5 75'’.,. According to IIk'sh* 
results, cereals of a similar di'gr<*e of milling show 
In general only unim])orl aid ditlerences. Kve, how- 
ever. (*vt‘n wIh'ii wa‘11 milled, is inft'rlor to wiieat 
and tiarlev owing to tlie inf(*rior iligi’stihilily of 
its [iroteln. ,1. F. B. 

Vvijvtables [aspariKjus, thuhnrb, ntid cucumbvrs]; 

Composition of - . M. Uubner. Arch, Anat. 

IMivs., Bhy.siol. Abl., lOlti, 15F-15S. Fhem. 

Zentr., 1010. 90, IT., 10. 

Fnic.sit asparagus showed 7 01% dry substance, tlie 
heads 10 82% and the stems 7 05%,. One hundred 
jiarls of the dry substance of tlie heads, stein.s, 
and entire veg(*table resiXHdively contained : a.sh, 
8 08, 400, and 5-25; pentoses, 8t»5, 8-74. and 8 75; 
crude protein, II0 55, 21JH, and 2.‘h4 4; iniritied ju’o- 
lein, 27 (5t), lhS5, and 11-27; cellulose, 7 52, lO-O.'l, and 
0-77; cell wall. 24-21, 21-00, and 21-52, In which were 
IHUitoses, 4-54, 212, and 2.51; the caloritic values 
wTre 431-80, miO. and 431-50 Cals. The pressed 
Juice w'UH strongly add. The pi*essed Juice con- 


tained 63-0% of the ash and 43*9% of the nitrogen 
of the asparagus. Rhubarb stems c*ontained 6-33% 
of dry substanc'e. One hundred parte of dry 
substunci* contained ash, 8-43; ixjntoses, 8-50; 
cellulose, 15-12; cell walls 27-27, in which were 4-4S 
of iieiiloses; nitrogen, 1-95; fat, S-24; calorific value 
:>3.8-4 C’als. The cell walls contained 4(5-44%, of (he 
IKuitosans; tlieir comiK>sition w'us : cidlulose, 55-447% 
pentosans, re.sidiial matter, 30-057% Tlie 

i*xpres.sed Juice containeil (12 30% of tin* total dry 
substance, i)0 407/, of the ash, (;9S07,; of (he organic 
I matter, and 30 IO 77 of tin* iK'iitose.s. ('ucuinbm’s 
I .show'ed 3 09%, of dry suhstaiic*e. One hundred parts 
j of dry snhstanci* contained : ash, 11-93; iK'iitosan. 

721 ; eellnlo.se, 1274 ; cell walls, 22 - 79 , with 3 'S 9 
] pentosan; protein. 18 1 i>; fat, 5 -SO; ealorltie value. 

I : 5 .S (;0 ('als. The cell walls eont allied . 55 907 ,', of cell u- 
lo.se, 17-21574 of pi'iito.sau, and 2 ( 5 S;{%, of nxsidual 
I snh.stanee. The cell wx-ills contained o.’) 957,7 of the 
! total pentosans. The expi-esst'd Jiiir-e amounted to 
i 71 S'% of the frc'sh i-rn'iinitM-r.- .T. F. B. 

1 Mfnlfn [lucrnir] HiUnp'; Hncfri loUnjK nl studies on 
i 0 W. Hunter. .1. Agiie.' IP s., VMS. 15. 

.571 -.592. 

! Sii.voK maile from lueerm* alone is inferior in 
; (pialily, hut if the Imi'iiie is mixi'd vvitli availahlc 
■ e.iibolivdniP*. prefeiahly in (lie form ot mol.is.ses. 

I silage of good quality i.s obtaiiU'd. 4'iie diffeieme 
I III <iualily is api>ar(‘nll> not dm^ to any differem-e 
j in (lie mieioliial ll«»ra. ’Pile chief eli«*mlcal difli*!' 

I em-«‘s are a low'er acidity and n liiglier ]>roti'in 
J <lt‘eomj*osl( i<»n will'll luei'rne is msed alone tliaii 
; w'lien .idmixed wltli carliohydrati' before making 
into silage - - W. (J. 

1 Cnnli' jifne, Du/estnoi (ijijuinitus for t/ic detenninn- 
(inn o) 11 [). SiM-ars. J. Ind. Bug. Cliem , 

1919, 11. 111-142. 

: 45) pi-event lo^s of water liy evapoi ation. a round 
; llask is pI.K-ed (►ver (lie top of tin* digestion lH*aker 
and a euiri'nt of cold wati'r i.s passi'd Ibrough (lie 
' llask W V. S. 

I Ibpsin. I. Chemieal ehnufjes in the purifientioii of 
pepsin, B. Davis and H, M. Merki'i*. J. Ainer. 
(’hem. Soi* , 1919, 41, 221— 22S. 

^ Tin; jairllication of comineri-lal pepsin by fractional 
I precipitation, .salting-out, filtration, and dialysis is 
1 aci-ompanied by gradual elimination of secondary 
; protein derival Ives, including a-andno-acids, the 
1 jairilicd enzyme tending more and more to aiiproaeli 
i till* luotelns (po.ssibly a glycoprotein) in cbaracter 
1 as the proteoly tie activity increases. At the* same 
I timi*, the elilorldos are entirely (‘Xindled and the 
j pliospbonis content undergoes marked diminution, 

I but the .snliihiir and calcium api^ear to be unaffected 
I ami the proportion of total nitrogen shows very 
little cliange. The diminution in the content of 
o-aiiiino-ncld is almo.st proportional to the increase 
in proteolylle activity and the small amount left In 
the most actlvi* sample of the (mzyiiie is apparently 
lysine. The optical activity of tlie enzyme do€‘S not 
vary with the protoolytle activity. Tiie rennet ic 
a(-(ivl(ies of the different samples of peiisin ohtaine<l 
correspond closv'ly with the proteolvtlc activities. 
(Sw also J. C\wm. 8oe., 1919, 1.. 1S0.4 T. II. V. 

Pressed yeast. Janke. »SVc XVI 1 1. 

r.VTENTS. 

Cocoa butter; Preparation of foi cookiny and 

purposes. G. Martin, and the Co-o|K'rative 
Wholesale Soc., Ltd., Manchester. Eng. Pat. 
323,2:41, 22.4,18. (Appl. 67(50/18.) 

Cacao butter is melted and mixed while at or above 
its m.pt, with 10 to 20% of starchy material, such 
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as rice flour, potato starch, farina, etc., and the 
mixture is coole<i and reduced to a powder by dis- 
integrating machinery.— A. M. 


Drying chamber [for ahmentary paates]. P. 

Pardiiwi, Naples, llaly. U.S. Pal. 

22.10.18. Appl., 24.2.10. 

A cuvAinKii lor drying alimentary pastes is i)ro- 
vided with a fan rotaiing on a vertieal axl.s 
travels along the length of the ehanilH‘r, and witli 
Inlet and outlet air ports in the walls at different 
levels, .so that tlie air current passt's over the 
material to he dried. The inlet port is arranged 
so that the air stream is initially paralhd to the 
I)lane of th(‘ fan, and each out let port is furni.shed 
with an exhau.ster. — .1. S. (1. T. 


carbon dioxide and sulphur dioxide ; CS -f-30 = 
; the balance of 15 to 30% remafns 
unchangeil. With 2-5% of ciirbon bisulijhlde the 
oxygen content of the air is reduced from about 
20 to io%, tile <arI)on dioxide content increases 
to about l‘V,, carbon monoxiih* and (*arbon blsnl- 
Hiide seldom excrial 1%. ^ ^lilst the sulphur 
dioxide <(mtenl is about 4%. The nxsldual carbon 
bi.sulplii<le and tlit‘ Nul{)hur <Iio\ide aiaK^ar to be 
the im[>oiManl faclors in the toxicity of the explo- 
sion uas«‘s W. p. s. 


PVIFMS. 

\\af< f . \ppofutus for jndijinny am! softeniny . 

1. .1 'I'alhoj. Shrllirld. JOug. P.d. 12^1,108 03 18 
(Appl. IIOT/IS ) 


Food fit uffs, vryetahlvs and the like: Pfoeess for 

prefieruny moist . (les. filr Volksnahrungs- 

mittel, Perlln. (Jer. Pat. 305,810, lO.O 10. 

Tiil fooilstntTs are dried al as low a tem]>eralurt‘ 
as possible until tliey contain such a small propor- 
tion of moisture tabout 20-2,5%) that they an* 
eapalile of lieing preservial by no more than tla* 
correct (piantily of sugar or salt \chich Is neves 
sary for their prejiaration as lood, f(>r inst.nc‘t\ 
1-5% of sjilt or 3—0%, of sugar, calcul.atiHl on tiie 
original weight.— .T. h\ 11. 

Phosphorus compound contained in leaetable food- 
stuffs; J*roeess Jor the manufaetute of the 

assimilable otyanie . M. ti Irani, Assignor to 

So{‘. of Pliem. Ind. in Pasle, Switzerland. U.S 
Pal. l,2!)0,t»71, ll.J.JO. Appi., 7.7.17. 

Skk Eng. Pat. 100.510 of ItHO; this J , P.)17, 1101. 

J)i yer [for fjrain etc \. (h'r l*at. .300,010. SVe 1. 


iiiF water to be softened is livat(Mi in the heated 
condition and alter llu* addition of il,e necessary 
reagiuits is d(‘li\en*d to n mixing eliamlHT Inside 
a large tank 33ils r'liamlu*!* is not rigidly con- 
nected to tlu' side of tile t.ink, but is free* to 
(‘XpamI undm- tlu* infliienci' of tin* hot water. An 
upwanily inelineil piix* leads fimm tin* mixing 
chamlu'r to I la* top of a completely immersed 
s(*<limentat ion eh.imher. I la* top of w lileli is con- 
nee|(*<l to tlie lop of a sia-oud similar chamber, 
'riiesi* chamlK'rs are cIo,si*d al)o\i^ by sloping roofs 
w'ith jiir pi{M‘s reaeliing above lla* \val(‘r h'vel In 
the main tank, and arc* opi*n Iwlow; th(‘y are 
supj)orl(‘d or suspt'ialed In tla* tank so as to bt‘ 
movable*. 33ie vv’.ii<>r .as it ( 0 (ds pass(*s out from 
lla* Iowa*!* portion cd' lla'se ch.amlM'rs into the main 
tank, and then tliiongh a w«>od lill(‘r and a sand 
niter In tla* l.ink in tlie usual maniu'r,-- .1. U. ,T. 

\\ afei purifieation : Permeable material for use in 
plants for ' - . M. Klinkenberg, Al\-la-('hapelle. 
(ler. P.il. 303,035, 12 5.17. 


XIXb. WATER PURinCATION; SANITATION. 


A i'KK.MFAui,i< mat (‘rial for use* Inst (‘ad of a layer of 
asla*s in waiter imrlficallon i.s compos(*d of small 
du.s| fr(‘<‘ lumiis of clink(‘r or ash liound together 
by m(*an.s of c(*ment.-- L. A. (\ 


Formaldehyde : Fumiyation with . A substi^ 

tute for the permanyanate-fot malm method. 
D. W. Horn. J, Ind. Eng. Chem., 1010, 11, 
120 — 120 . 

CoMi’MusoN of the bleaclilng jiowder- formalin, 
permanganate- formalin, and bichromate-formalin 
Jiietliods of fiimigalioii showed that by using 020 
grins, of hh'achlng jiowah*!* and SOO c c. of formalin 
for each 1000 cub. ft. to be fumigated, as much 
forinal(h*hyde gas was evolv<*d as by the use of 
250 grins, of permanganate and 500 c.c. of formalin, 
and at only one-sixth of the cost. Furtlu*r, the 
bleaching powder-formalin method was found to 
be only one- third as ':ostly as the bichromate- 
formalin mc'thod.— W. P. S. 


Carbon bisiilphidc-air mixtures; (*ourse of reaction 

in explosions of . (4. 11. Stewart and J. S. 

Burd. J. Ind. Eng. (niem., 1010, 11, 130—133. 

Combustion of dilute* mixtures of carbon bisnlidihle 
(2 Ti to 4%) and air always results in the forma- 
tion of carbon dioxide, carbon monoxide, sulpluir 
dioxide, and some residual carbon bisulphide; 
sulphur trloxlde is not formed. Variations In the 
reaction api^ear to take placi?, Innvever, even under 
laboratory conditions; greater variations would 
occur In the field, when fumigation with carbon 
blsuliffiide Is used for (he destruction of small 
animal peats. On an average, from 25 to 35% of 
the initial carbon blsuliihide Is converted into 
carbon monoxide and sulphur dioxide : 208,4-50 - 
2CO-f-4SO,; from 40 to 60% is converted Into 


(dilorination of wafer etc. Eng. Pat. 122,88.8. Hee 
VI. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

IJofarrhena eonyolensis, ^tapf ; Alkaloids of . 

E. L. Pyniaii. Oliem. Soc. Trans., 191{), 115, 

1(*>3— KMl. 

By extracting the bark of the trunk of IJolarrhena 
eonyolensis, Slapf with very dilute hydrochloric 
acid, making alkaline with ammonia, and extract- 
ing with cliloroforin, the* author ohlaiii(*d a dark 
vl.scoiis residm* from wlilch W'cn* lsoIat(*d a new 
alkaloid, iiolarrh(‘nine, Oj,^iI ON^, and conessine, 
^' 24 ^^ 40 ^^’ ^’Idch had previously been oblalmMl 
from other s[K*cieH of tin* smiih* germs. These 
alkaloids possess a lo(*nI ana'sthetl(* action hut are 
of no practical valm*, since tli(*y jrroducc local 
necro.sis when lnj(*<t(‘d. Tlx* alkaloids are 
separated by extracting llie crude (‘xtract, first 
with light jK't loleum and tlx*n with other, and 
purifying the iirislucts; tlx* i>elrolenm extract 
yields most of the eonesslne, amounting to 0*26% 
of the bark, and the ether extract the bolarrhenlne 
in small quantity. 'J’he eonesslne Is characterised 
by its acid oxalate, ra.pt. 280° C. (corr.), and the 
holarrhenlne by its hydrobromide, m.pt, 265°— 
268° C. (corr.) after drying. Conesslne melts at 
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126® 0. (corr.) and has [a]p=-lfiO® In chloroform 
solntloD. Holarrhenlne melts at 197^—198° (corr.) 
and has (o]p = ~71®. The latter contains a 
hydroxyl group, and both alkaloids contain three 
N-alkyl groups, probably methyl.— J. F. li. 

^icollnic acid derivatives. JI. (Juvacine and iso- 
guvacine. IG. Wliilerstein and A. Weluhagen. 
Z. physiol. (!heni., PJlO, 104, 

In view of recent iMihlicationa on the same sub- 
Jwt (Hess juid Ll(‘bl)randt, this .1., lOhS, 559 a; 
Hess, ibid., 5(*»0a, Freinhoitog, ibid., 500a) the 
authors submit a short Jieeouut of their experi- 
ments, fuller details Isdug promised in a subw- 
quent pni»er. They consider that guvacine Is in 
all probability A''-tetrahydronlcotlnlc acid, since 
It yields hexahydronlcotlnlc acid when reduced by 
hydrogen In the presence of platinum and, when 
methylated, yields a product which Is Identical 
with Wlllsliitter’s arecakllne methyl betaine (.1. 
(!hem. Soc , 1H!17, 1., .*185). iKOgiivacine npiK'ars to 
Ik^ a simple derivative of pyrrole. (See also J. 
Chem. Soc., 1019, 1., 171.)- II. W. 

Adsorbents; Use of and the estimation of their 

adsorptive value. I. M. Kollhoff. Pharm. 
Weekblad, 1019, 66, 207-2*25, 2;;7-258. 

A DISCUSSION of th(‘ a<lsorptivc capa<‘lly of various 
Hubstanees with nd'enuice to I heir imMiicinal value. 
The ndsoriMuils Investigaled are charcoals, silica, 
kieselguhr, clays, laic, aluminium liydroxlde; the 
adaorl)ed substanci's 1 k* 1 ng Methylene Jllue, (’ongo 
lied, Alkali Hlue, Iodine, alkaloids Piuinlne hydro- 
chloride. strychnhu* idtrafi'), mercuric chloride, mer- 
curic cyanld(‘, ar.s(mious oxld(‘, hy<lrocyanlc acid, 
hydrog(‘n sulidibbs and bacteria (^^aphj/Jococcus 
jtyogenus aureus and Uncterium roll communis). 
The adsori)tlv(* aclivlly of blood charcoal (Merck) 
Is extraordinarily mMrk('d In comparison with all 
other adsorlients us(‘(l.— W. S. M. 


Nucleic acids; Purrole reaction of true . R. 

Feulgen. Z. pliyslol. Fhem., 1919, 104, 1. 

A I’iNK shaving moistened with concvnirnled hydro- 
chloric acid Is coloured carmine-red by the vapours 
obtained by heating a dry mixture of sodium 
nucleate and ammonium chloride; the reaclion Is 
not shown by sodium nucleate aloiu*. SinT*o furane 
derivatives are readily converled into derivatives 
of pyrrole i»y dry distillation with ammonium 
salts, the author regards the reaction as a con- 
firmation of his tlit'ory (Z. jiliyslol. Chem., 100, 
241) that the carbohydrate group of the true 
nucleic acids belongs to the furane tyi>e.— H. W. 

Oeraniol content of eitronelJa oil; E.stl7nation of 

the . A. \V. K. l>e .Tong. Proc. K. Akad. 

Weteiisch. Amsterdam, 1919, 21, 57(V-581. 

The method for the estimation of gernnlol In 
eltronella oil ])r<ipo.se(l by S(*hlmmel und Co. (this 
J., 1809, llllO) Is based on quantitative esterifiea- 
tlon of the gernnlol by phthallc anhydride and 
this the author finds to be impossible of altaln- 
ment, although with mixtures of goranlol and 
cltronellal the method gives results approximating 
to the true values. (See J. Chem. Soc,, Apr., 1919.) 

-T. IT. r. 

Oeraniol, limlool, and nerol; Constitution of . 

Verley. Bull. Soc. Chlm., 1919, 26, 

The author assigns to geranlol the constitution, 
CH„;C(CH,).(CH-),.0(CH,);CH.CH,OH, to llna- 
lool, CH, : 0(CH T.(CH,),.C(CH,)(OH).CH ; CH», 
and to nerol, 0(CH,) : CM.(OH,),.0(CH,) : 
OH.CHjOH, the new formnia for* geranlol offering 


a ready explanation of Its close relationship to 
dlpentene. (See further J. Chem. Soc., 1919, I, 
146.)-W. G. 


Qrignard reagent; Action of halogens on the 

and replacement of halogen atoms by one another. 
R. L. Datta and H. K. Mltter. J. Amer. Chem. 
Soc., 1919, 41, 287-292. 

In general, one halogen Is able to displace other 
halogens from the Grignard reagent with produc- 
tion of the (‘orresponding haloid derivatives, the 
yield of the latter being greatly influenced by the 
nature of the halogen introduced and by the experi- 
mental conditions employed. The reaction is some- 
times accompanied by secondary reactions due to 
the union of the Grignard residues. (For experi- 
numtal results, see J. Chem. Soc., 1919, 1., 183.) 

— T. H. P. 


Organic chemical reagents. III. p-Phenythydroxyl- 
amine and cup f err on'* (ammonium salt of 

nitrosophenylhydroxylamine). (3. S. Marvel and 
O. Kamm. J. Amer. Chem. Soc., 1919, 41, 27(k- 
282. 

/J-PuENyLinonoxvLAMiNE is conveniently prepare<l as 
follows : 8 litre.s of water, 500 gruis. of nitro- 
l)enz<*nc, and 250 grms. of ammouiiini chloride are 
vigorously slirred iu a 4-gallon earthenware jar 
by means of a mechanical stlrriT, 070 grms. of 
zinc dust (7.5—80%) Ixdng sifted into the mlxturci 
during the course of 15—20 minutes; the tempera- 
ture rise.s gradually to 50° or 00° C. as the reduc- 
tion proctHMls. In order to obtain a light -coloured 
pro<luct, the tcmiH'rature should lx* kept below 
00° (3., Ix'st l)y addition of small portions of cracked 
Ice; usually less than 1 kilo, of ic(‘ is sufticient. 
The stirring is continued for 1.5—20 minutes after 
all the zinc dust has been added, the end of the 
rejiction being indicated by no further rise of Die 
temperature. After being stirred for an additional 
5 minutes, the phonylhydroxylaiiiine solution Is 
fllterod by suction from the zinc oxide and the 
residue wa.shtxl with about a litre of warm water. 
The filtrate, which should measure not more than 
10 litres, Is saturated in an cnamell(‘d pan with 
common .salt and cooled to 0°C., the phenyl- 
hydroxylaniine b(‘glnnlng to crystallise out even 
at 30° C. The average yield of dry product Is 
290 grms., which is 04% of tlie theoretical quan- 
tity; the loss owing to absorption by the zinc 
oxide may be partially obviated by the use of 
pressure filtration. For preparing “ enpferron,’" 
the ‘moivst crude /?-phenylhydroxylaniine from 
725 gnus, of nitrolxmzene is weighed and dissolved 
In 3 litres of ordinary ether; the material (sodium 
chloride) left undlssolved by the ether Is also 
weighed, the difference between the two weighings 
rcprewuiting fairly accurately the amount of 
i8-I>henyIhydroxyIamIne In solution. The ethereal 
solution is filtered through a dry filter-paper into 
a 5-lItre round-bottomed flask fitted with an 
efllcleiit mechanical stirrer and Immersed In an ice- 
salt bath. When the temperature of the solution 
has fallen to 0° C., a rapid stream of dry ammonia 
from a cylinder of the compressed gas is passed 
into the liquid and after about 5 minutes the 
theoretical quantity of freshly distilled amyl 
nitrite (107 grms. per 100 grms. of i9-phenyl- 
liydroxylaniine) Is added slowly from a dropping 
funnel. The temperature of the mixture should 
be kept below 10° C.; the addition of the amyl 
nitrite usually requires about half an hour, dur~ 
Ing which time the stream of ammonia is con- 
tinued In order that ammonia may always be in 
excess; otherwise a coloured product will result. 
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The- mass Is sUrred for about 10 minutes after 
complete addlUon of the amyl nitrite, the “ cud- 
ferron” telng then filtered off and washed several 
times with small portions of fresh ether The 
product is spread on paper until all traces of ether 
have disappeared and is then stored In bottles in 
which it is exposed to the vapours of uuimoniuiii 
carbonate; the cork of the bottle may Ik» protected 
with a double sheet of filter-paper, betweiui which 
and the cork a lump of ammonium carbonate is 
placed. The yield of “ cupferron ” Is 80—00% of 
the theoretical amount. Even with the present 
high prices of materials and labour, “ cupferron *’ 
may be made In the laboratory at ti cost consider- 
ably less than the pre-war price of the product. 

— T. H. P. 

Monomethylamine; Preparation of from chloro- 

pionln. P. F. Frankland, F. Challenger, and 
N. A. Nlcholls. Chem. Soc. Trans., 1910, llfi, 
159 — 102. 

CnLORopicaiN is readily obtainable in large quanti- 
ties and Is a suitable raw material for the commer- 
cial preparation of methylamine according to the 
equation CCl 3 .NO,-t- 12 U = CH,.NH^-t-,‘tlIOl-f 2 U O. 
When iron filings and hydrochloric acid are em- 
ployed for the reduction, the composition of the 
product varies according to the conditions of the 
experiment and when the reagents are used in 
the theoretical proportions necessary to prevent the 
formation of iron hydroxide, namely (IFerOIKd: 
ICCl^.NO^, a large percentage of ammonium chloride 
Is produced. By decreasing tli(‘ proi)orlion of acid 
to about one-fortieth of the tlieoretical proportion 
as recommended by Kraus<‘ (this J.. iOltl, lOSl) 
for the rcKluction of nitroparaflins, the yield of 
methylamine hydrochloride is very satisfactory and 
the ammonium chloride does not exceed 4% 500 

grms. of fine iron filings is gradually shaken into 
a large jar (*ont{Unlng 2500 c.c. of water and 00 c.c. 
of concentrated hydrochloric acid, clogging of the 
filings being avoided. The mixture is stirreil 
mechanically and 250 grms. of chloroplcrln Is Intro- 
duced In the course of li hours, the jar being 
cooled with water. Elficienf stirring is es.s('ntlal, 

In order to prevent the chloro[)ierIn being enclosed 
in masses of Iron filings or hvdroxlde. The tem- 
perature is allowed to rise to (*.0° C. and main- 
tained at that for about 2 hours, when the od.mr 
of chloropicrin should have disappeared. The mix- 
ture is then added gradually to a t)oilIng solution 
of sodium hydroxide and the methylamine is dis- 
tilled over with steam Into hydrochloric add. The 
solution of the hydrochlorld(‘ is evaporat<‘d, the 
yield being 05-5% and the product containing only 
3-5% of ammonium chloride.— .T. F. B. 

Ether; Impurity in giving blue coloration with 

benzidine. F. Weehuizen. Pharra. Weekblad. 
1919, 66, 301—303. 

Ether used for analytical purposes gives In some 
cases a blue coloration with hydrogen r)eroxlde 
and benzidine. A few pieces of caustic potash 
kept In the ether for a time, with occasional 
shaking, will remove the impurity.— W. S. M. 

Mercury; Estimation of in mercury salicylate. 

A. Costantino. Glorn. Farm, (^hlm., 1918, 67, 7— 
12. Chem. Zentr., 1919, 90, 11., 4—6. 

0-25 GRM. of mercury salicylate is dissolved in 2 c.c. 
of concentrated sulphuric acid, heated for about 
6 mins, in a porcelain basin on a water-bath, and 
diluted to 160 c.c. with water. The solution is then 
electrolysed for 14 mins, in a platinum dish, using 
a rotating platinum anode and a current of 6 volts 
and 6 amps. The deposit of mercury Is washed, 


without stopping the current, with distilled water 
a cohol and ether, and dried in a desiccator. In 
place of the platinum dish, n mercury cathode may 
empIoytHl, In whieli case the volume of the solu- 
Uon hliould not exciHMl 30 c.c., and the current should 
be 7—10 volts ami 3 amps. — L. A. 0. 

7Ano oxide; Lead in pharmaceutical W D 

lou a Nhorl after the iH'slmilng of tlie war, 
the Zinc oxide juodiRvd in the United Stafes cou- 
.uln(‘d exoesKlve qinnititles of lead; scjveral samples 
examined by the authors contaliu'd more than 0-2% 
II picsent time, however, th(‘ amount 

of lead iiresent Is usually less than 0 01%. The 

win deleclion of heavy metals 

will not det(‘ct l(‘ss than 0 05% of lead in zinc oxide. 

-W. P. S. 

Patents. 

Ethylidcnc diace t ate; Manufacture of [from 

acetylene]. Soc. (Miiin. d(‘s Usines du RhOne, 
ano. Gilllard, I*. Monni^t et Cartier, Paris Eng’ 
nu. 112.m5. 29 10.17. (Appl. 15,755/17.) In|.‘ 

Conv., 9.12.10. 

AcE-ni.ENK is absorlH‘d in glacial acetic acid in the 
presmiec* of sulphonic acids and mercuric aetdafe. 
Sulphonlc acids of the aromatic seri(‘s or aliphatic 
sulphonic acids, such as KnIplioac(*tlc achl or meth- 
loidc add, may Ih' (‘m])Ioycd as catalysts and, there 
being no formation of sulphuric acid during the 
reaction, no apprc(*iahlc formation of tar nor 
decomposition of the elhylkhme dIacetate occurs. 
Example: 40 parts of menMirle oxide is dissolved 
In 800 of glacial acvtic ar*ld at aboul 70° (^. and u 
hot solution of 50 parts of /i'naphlhalenesuli)hon!c 
acid In 200 of glacial ac<‘llc acid is run in, while 
stirring. This solution will ahsorh 2(K) parts of 
acetylene during a iK‘riod of 2 hours at 70° C. 

-.T. F. B. 

Dimethyl sulphate; Preparation of . w. n, 

liaworlh and ,r. (\ Irvine, St. Andrews. Enir 
Pat. 122,408, ,31.1. IS. (Appl. 1790/18.) 

Dimethyl ether and sulphur trioxIde are passed 
slimilUnieously In equlmolecular iiroportlons Into a 
considerable qunullty of u solvent, which may con- 
sist of iire-formed dimethyl sulphate. The liquid 
Is stirred during the passage of the gasc^s and Is 
cooled by a water jacket or coll. The sulphur 
trioxIde may conveniently be employed In the form 
of the fillule vapours issuing from the contact 
chamlx»r in the manufacture of sulphur trioxIde by 
the contact process. The formation of dlmethvd 
sulphate Is continuous and there are no by-products 
but It Is esseutial that the reacting gases be iK*rfectIv 
dry and free from alcohol vapour. The crude 
dimethyl sulphate withdrawn from the apparatus 
is treated with Iron filings to reduce any 
excess of sulphur trioxIde, and then rectified under 
diminished pressure.— J. F. B. 

CCJ -Dialkyl, CO-diallyl and VC-alkylaryl barbituric 
acids; Manufacture of easily soluble compounds 

of the . H. R. Nnpp, I^ndon. From F. Hoff- 

mann-La Roche & (’o., Basle. Switzerland. Eng 
Pat. 122,778, 20.6.18. (Appl. 10,180/18.) 

Easily soluble compounds of CC-dlalkyU, dlallyl- 
nnd alkylaryl-barblturlc adds are obtained by com- 
bining the free acids with alkylamlnes, for Instance 
dlethylamlne or dlmethylamlnc, by adding rather 
more than the theoretical quantity of alkylamlne 
to the free add, so that the totter to dlssol^, and 
then evaporating off the excess of alkylamlne. The 
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Droducts are more i>owerful hypnoUos than the fn'e 
8ul)8tltute(l barbit\iric acids and are much more 
stable In aqiier)\iH solution than the sodium siUts of 
thesi* acids.— J. F. H. 


lAonin-prndurini) suhMtnncrs tier Tat .*101),. Ml. 
See V. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

MetiU i .\ nirihi/l-j} anunopliemd Hulphnir): Pn - 
fxiKitioH oj . U llai^'T. .1 Am<*r. ('luau. 
.S.>c . mil), 41, 271) 2T(;. 

In th(‘ juN'paiat loll of mdol from (iiiiiiol ami 
imdh.vlamiiie hy Morck’s proeess ((ier. I’al. 2r»U,2.‘{l; 
this .1., IDi’I, SU7), Ix'lh'i' resiiHs ari' ohlainod b\ 
u.sliiK a lower tompi'rat un* ami a miieh shorler 
l>orlod of heatliijj; fliaii lhosi‘ spix ilied. Hy healinj' 
20 )2:rnH. of (piiuol with 2 ecpih aleiils of aqueous 
uielliylamliie 1 10 A) for \ hoiiisal 200'^ ('. in a sealed 
lub(‘, then pouring tlu‘ ju'odiiet into a quantiiy of 
aulpluirie acid (1:20) e(pil\alenl lo lia* nH‘lh\I- 
amliie used, eoueeni rat nu(, and eoulin^ with ice, a 
total yh'ld (ImOudln^? Ilial n‘e(j\ered fiom the 
inollu'r Ii(|iior) of T.'l';.'. of Hh' llaMU'idii'al <iuantily of 
metol was obtained. Metol br^dn.s to char at 
2ir)'M'. and melts with decomposition at 2o()'' 
2<»f)^ ('. It Is solidile in 11 pails of boilmj' water 
and in 20 parts of watm' at 2.7-* (’. A solution of 
metol Klves an Intense purple <ol<n-atnm with 
morenrie aeelati', and tills reaction may lie used 
lo delermlne iiuOol eolorlmet rleall,\ . (^niiiol and 
salts of j) amiiiopheno! <lo not kd\ea (oioratioii with 
nuTciirle aci'lale; amidol (2 l-diaminoplieiioh also 
Klves a purple <-olour, Inil lids is cliaii^eil to pink 
on addit ioii of acel ie acid, w hm'eas the pin pk' colour 
due to metol Is not alU'cted by a(vlie acid 

FVI KNIS 

Cohmr phuttKint phy ; Sutfhuctirr and addittir 
W. V. O. Kelle>, i'ioolvl>n, Assij’iior to Frlziua, 
Inc. V.S, I’al, 1.2Ts,l(i2, 10 1) is. Apiil , S.2.17 
l.\ a four-colour proci'ss lor cinematograph tilin' tin* 
colours of the taking' senams arc In two comple- 
mentary pairs; in print I iik a positive from (he four- 
colour nejiatlve rec(U‘d a lllin coated on both sides 
may In* used, two of the <‘olour records Indn^ 
lirlnted on (me sUU‘ of the lilm, and two on (lie 
other side of (lie lilm in n'j^ister with the liist two 
and each of tin* colour recoids having; its comple- 
mentary (qiposite to it. 'rile positives on one sidi* 
of the lilm are staln(*d one suitable colour and thosi* 
on the other side tin* conipl(*mentary colour. For 
exampli*. If the taking; screens an* red and yellow 
and their n‘S|>ectlvi* conqikMiU'iitaries ^reeu and 
blue, the joslllvi'.s on one shh* of tlie lilm are from 
the rt*d and yellow colour records and are st aim'd ;i 
blue-green, and (host* on the otln'r side an* from 
the green and blue ri'cords and an* stained an 
orange-red, tin* yellow' colour record being opix>sed 
by the blue and the red by the grei'u. In.stead of 
using film coated on both sidt's, a single-coated lilm 
may be usi'd for the lirst sot of positives, which Is 
then recoafeil for the si'cond set of positives. 

-B. V. S. 


[Photographic] colour-printing. D. F, Comstimk, 
Brookline, Assignor to Kalmus, t'omstwk and 
Wescott, Inc., Boston, Mass. U.S. J’at. i,28.'l.(lS7, 
20.10.18. Appl., 31.7.10. 

lx multicolour photographic juwesses wdiere tw’o 
or more negatives are taken through tw’u or more 
coloureil screens, a certain amount of Inaccuracy 


of colour rendering results, If all the negatives have 
to be developed for the same length of time, by 
reason of the differences In steepness of gradation 
of the negatives produced by exposure Lo lights of 
different wave-lengths; the light of longer wave- 
length gives the steelier gradation. For example 
if red and gr(*en screens are used the negative 
through the red scn'eii will have a steei)er gradation 
than that through th(* green screen; this differenct* 
will normally be r(*{)eated In the positives and It 
will not therefore l)e possible to get a corre(*t colour 
balance through the whole scale of tones of the 
pictun*, there l)eing either too much green in tin* 
shadow's or too much n*d in the high lights or Imth. 
This dillicully is obviated by printing the positives 
by lights differing in w’ave-length in tin* opposite 
direction to tliat of the taking screens, for instance, 
printing tlie red negative by a violet light and tlu* 
green ni'gatlve by a blue liglit. tlie dlffereiUH! in 
gradation of the positives (lins coniiterbalaiicitig 
tliat of the negatlvi's.— B. V. S. 


XXIL EXPLOSIVES; MATCHES. 

Sitrifccllufoav .solutions ; Rdatunis bclu'ccn the 

riscositg o} and the nilialion process, with 

special rcfcH ncr to wotnl cellulose. (}. Lcysleffer. 
Koll (’Ijcm Bcili., 1!)1S, 10, 1 17 178. 

'rin, iiiilmmci* of (lu* Aarions factors oik* rating 
during I la* nitrating pioci'ss lias been di'tcrmined on 
till* M.sco.'-ity of aci'toiic solutions of nil loirlliilosi's 
pnqjari'd from puiH* cellulose oblaiiu'd from di*al 
(a ccllulosi*, SO 1; /i-(‘(‘lliilosi*, 0 8; y-cellulosi*, j2’8% ; 
asli, 020%; fat, 0 11'%). It is fuiiiid that Uk* 
same \aluc of the viscosity is always obtained jiro- 
vld(‘d all lli(‘S(‘ factors an* k(>iit constant. 'I'Ik* 
gn‘a((*r tin* nitric aciii coiiti'iit of Hu* nitrating acid 
the higher is tin* viscosity. When, liow'ever, the 
.amount of nitric acid c(inals or evcmals tliat of 
Hu* sulphuric acid, smaller values are found for 
till* Ni.scosity. Increasing tlu* watm* content of the 
mixed acid from 0 to about IT',, causi's an increase 
in tlu* viscosity, jirovlded tlu* nitric acid content is 
less than tin* sulphuric acid (oiittml. ( )tlierwdsi*, 
and If the water content I'xci'eds tlu* above limit 
smaller valiu's of the visco.sily are obtained. Nitra 
lion at temperatures bi'low 0'^ (\ jirodmvs nitro- 
et‘llulo.s(*s having high viscosity values. Insuffi- 
ciently iiilrat(*d (.vlliilosi's (.7 — 30 miiuiti's) show 
variable values of tlu* viscosity. This iiu'rcasi's as 
long as the nitrogen content Incn'iisi's, hut ]>ro- 
Ioiig(‘d nitration results in de(*reas(*d viscosity. 
Acetone .solutions of nit rocell uluses become mon* 
mobile w'itli ket'ping. Tlie kind, method of pre- 
paration, and previous treatment of the cellulose 
a IV of great iiitlmuKv on the viscosity. A high 
content of y-<‘elhiiost‘ causes increased viscosity in 
Ihe nil ro-<lerivn live. N it locellu loses from cotton 
cellulos<‘ show' higlu'r viscosities than those* from 
wood cellulo.s(*.- C. S. 

Sucrose; Xifratiun of ; sucrose octanitratr. 

E. J. Hoffman and V. P. ITawxse*. J. Anier. Them. 
Sue.. 11)11), 41, 2,r> - 247. 

NiTHvnox of sucrose In the (*old by sulphuric and 
nitrii* acids yh'kls a mixed product, and evaporation 
of (he alcoholic solution of tlie latter at the 
ordinary teiniioratuiv gives siieiose^* octanltrate, 
m.pt. 85-5° F., [a]2o = q-5()05O; this 
compoiimi sliow's normal cryoscoplc iK'havloiir in 
nitrolienzene and sliows no sign of decomi)osltion 
when heahMi gradually from .TI® to 87° F. in about 
two hours. Sucrose (x*tnnltrnte in explosive mix- 
tures may be estimated by means of its rotatory 
power and nitrogen content (15-95%). (See also 
J. Chem. Soc., 1919, 1., 148.)— T. H. P. 
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Oomhustion of hydrogen. Comparison with ex- 
plosives. Sabatlnl. See IIa. 


XXffl.-ANALYSIS. 

Filter-paper pulp; Use of in analysis. u 

Hackl. (’heiu.-Zeir., lUlD, 43, 70- 71. 

Hy adding paper pulp to a Holution ronlaliiing a 
precipitate, th(‘ liltration of llie niixluro is ofleii 
facilitated. The puli) is partieulaiiy u.seful in tlie 
case of l)ariuiJi siilphale, calcium oxalate, sulpliur. 
and ferric and aliiininiiiin hydroxid(‘s. On the other 
hand, it should not be used when it Is desired to 
separate a silica preclpitjiti' from a solution contain^ 
ing aluminium salts; the latter appear to ha\4* an 
astringtuit action on tlu' fibn's and the rate of liltr.a- 
rion Is retard('d. The pre.senci‘ of tln‘ })ulp in 
a mix(‘d pri'cipitate of aluminium af)d ferric* 
hydroxides has the furthi'i* adv.ant.a^c that, altc'r 
Ignition, the oxides are in .‘i line state of di\l.sion 
and an* readily .soluble in hydrochloric acid. Tin* 
pulp sliould not, howevc'r, Ik* used wlien tlu* 
hydroxide's an* to be re-di.ssolved in liydrochlorie 
acid, since* tlu* latte'r attacks tiie* libn's and nuicl) 
organie* matter passe's into .solution- W. 1*. S. 


Platinum; Iteplacement of — - - by an alloy nt 
appaiatus for elect rolytiv analysis, p Xicolarelot 
aiul .!. llouele't. Ibill Soe. ('Iiini , Ibil). 25. ST Sli 
tSe'e* this J., 191S, 7r)0 a.) 

Ton tile manufae'ture of e-athodes, the* authors 
recomme'iiei the use* of an alloy of goleJ and e*o]ipe'r 
in the* proportion of 0:1, in plae-e* of j)latinum. 
.Such a e-athoele*, we'ighlng grins., eeiily lost 

0 001 grm. in we*igh( during twenty e*stimations of 
different l.\pe*s. Anodes may be* pn*pan‘d from the* 
.same* alloy iml sliould be* e*lecf roplate>el with a thin 
laye'r of platinum. The* cost, of .sue*h e*le*ctroele*s i.s 
only about e)ne'-tliird tliat of platinum ede'ctrode's, 
re'ckoiied at pn*-\\ar prices - . (J. 


Poppri ; A very sensitive n adion fot - Appli- 
(at ion to the analysis o) ashes and of arable soils. 
ii. .Maejueiine anel K lA'iiiou.s.sy. (’oinpte's re>nd., 
1010, 168, 4SO -10L\ 

W^iiK.N potassium fei n>c.> anide* is addeel to a .solution 
of a coiijK*!' salt acidilie*el with h> dreechioric aciei and 
containing zinc \o the e*xtent of fenir time's that of 
the copper, a hlue preeipitate* .se'pa rale's. This test 
is a very dt'licate one for ejoppe'i* in the ub.sence ed 
iron, mangaiu'.se, or nitrie* ae-id. It may Ik* u.se‘<i 
for the estimation of e<u»per in jdant aslit's as 
follows:- 0 05— 0'2 grm. eef the* a.sli is heateei in a 
epiarlz crue-ilile*, with a fe*w elrops ol nitrie acid and 
a sllglil e'vcess of sulphuric ae*iej, tlien bolle^d for 
1^0 mins, with 1’5 c.c. of 5% suJpiiuric acid, water 
be‘irig added from time* to time. Odie Ii(]uiel is Iraiis- 
fenvd te) a .small, stoi)peie*el tube and cenlrifuge*d, 
the suiiernataiit lie|uid (2 5 c.e*.) tlu'ii )^‘iiig sub- 
niitleel to ele'clrolysis. The* e atlmde is wa.shed with 
:i droj)s of nitric acie] and a little^ wateu*, the liejuid 
is evaporated to dryne*ss, anel the* r(*.sldue caleine*d, 
and then dissoh(*el In 2 c.e. of eiilule liydrochloric 
acid Two dro])s of a 1 104% solution of zinc sul. 
pbate and 1 drop of 10% potassium fcrrocyanlde 
.solution are addeel and the) whole* Is again centri- 
fuged. The blue tint of the iireclpitute is comparesl 
against standards and by this means a clowi approxi- 
matlem to tlie weight of eopix>r In tiie original aali 
is obbiined. A similar process is used for the 
examination of soils, 5 gnus, of the soil being taken. 

— W. G. 


Jodotannic reagent; The red . D. M. Twikalotos 

and I). Dalmas. Bull. Sex*. Ohim., 1019, 80 , 8(T-S4. 

Tiik sensitiveness of the lodotannlc reaction (this 
J., lOls, 7r»0 A) is much greater than that of Hbtrch- 
ie)ellde especially for eiilule .solutieuis e)f iodine, 
e\e*epl iji tlie prese*nee of tKua.'^sImu le>dlde, which 
weakens the former reae'lioii, vvliilst e*nliaiu*iiig (he 
.scnsi(ive‘iu*.s.s of the latte'r. An e*\e.‘e*ss of either 
iodine or lannin iiihihit.s the* formation e>f the reel 
colour ill the* leMlolamiic re'aelioii.- W. (J. 


Phosphone anhydride ; Pstiniation of - - as 
ainnionium idtospluonolybdale. .1. Cdare'US. Bull. 
Soe. e'liim , lOJO, 25, Sf - 00. tSe*e also this J., 
lOlS, ;Ti2 \ \ 

\ nn*i\ to Villie rs (this .1 , 101^, r >:{2 a). IV. (i. 


Analysis; \I lei oeii nienlai y (d [(Ue/aaicj com- 
pounds cunhitnuKf snlpfiiii, lialoyeiis, and 

(Ki'idisi’d niiHujen. houbh eonibiistion . Ck 

(f r.iiiaelier. IJedv. ('him. Acta, JOlO, 2, 70 Si. 

A “ ii-MVKUsAi. IuIk* ” suitalile for llu* e.sllmation of 
tlie carbon and Ipselrogeui in an.\ orgauie- substaiiec 
i.s lille'el fiom tlu* boat emwards willi (1) sllvt'r roll, 
(2) a mixture* of cijiiai jiarls of cojiper oxide* and 
le ael eliromale*, (.'!) si]\er roil, and ( 1) leael iK'roxide* 
The* l(*ael ])ei oxide*, in a la.U'i’ 5 cm. in le'iiglli, is 
maintaiiusl at a tem/K'nilure be'lwe*<*n l7rT and 
ISO (’. b.\ e'lle'Icsillg (Ills |)orlloll of tlu* ( (Mlllaisl joll 
lube* in a eoppe'r cliamb<‘r eoiilainlng boiling 
aniline*. Arraiige'mciils of ai)paratUN are* de'se*rJbeei 
\\lu‘re'i)y the* e*slima(ion of llie nilroge*n or of the* 
e-aiI)on anel the* h\droge‘n in two .siihslane'cs in two 
lubes hide b; side* e aii be* ])e‘]'fe>rmeU .siimiltane*ou.sly. 

(\ S. 


On/anie sabstaiKa s; M k i o ( h nienlai y analysis of 
. J. \k Dubsky. il<-l\. ('bull. Acta, JOlO, 2, 
0.'! 75, 

A iJK.se'Uii'TioN e>f tlu* jiu'lhoeis of e'slimating carbon, 
l)^elreeg<*n, ami rillrogeii by iiiiero analysis. Tlu* 
advantage's of a ne*w muTo-li.iiaiKc are e*nnme*rateel. 

-C. 


Pete Ilium; Js - pi esc n I in the, vegetable and 
animal oiyanisinf [Peteelion of selenium. \ K. 
Frit.scli. Z. plosiol Tiu'in., 1010, 104, 50— 04. 

Tiik autluu* was iinal>l<* to el(>t,ee't llie presence of 
se’Ie*ninm in tliirt>-tive* sample's e>f spinach, (orn, 
cl<m*r, pe)tatocs, anei bemes. '^I'he* metlie)d adopU'el 
e*<uisistcel eif liicliu'ratlng tlu* plant in tlie pre'sence 
of .sodium e*arboiiale‘ anel sealium nilralc and tlnally 
obtaining any .sele'iiium i)ie*.se‘nt as a .sedutlem of 
se‘le*nl(>uH nclel in conce*nliale*d sulpliuric acid; in 
this soluliein, I lie i)re‘.sene*e* oi selenium was de'le'clcel 
i)y the* gree'ii to |jluish-gre*e*n coleiration with codeine* 
or the inten.se ^e'llow coloration with colchicine. 
Te'st cxiK'rinieuls .she>we*el that 2-0 5 mgrm. of 
seleuiioiiM aclei coulel lx* ele'tejclcd in 50—50 grins, of 
I>laut material In tills maniie*!*. Se-leuilum eJex^s not 
ufipear to lx* present in iii-ine or hones.— II. VV. 


Methoiyl groups; Detenu ina lion of in suh- 

stanees eontainiiK} sulphur . M. lloiilg. Monalsli. 
Chom., JOIM, 39, 871 872. 

The method employe*d by lidnig and Sjiitzer {Bee. 
this J., 1018, 502 a; was e'lremeunisly described as a 
modltlcntiem of that of Kirpal and BUhn (this J.. 
1011, 570). In reality an entirely different prlnolple* 
is Involved since* a seilution of silver nitrate in 
pyridine (which abseirbs both methyl Iodide and 
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Lydrogen sulpblde) Is used in the one case whereas 
pure pyridine (which absorbs only methyl iodide) 
is used in the other— H. W. 


Asphaltic substances in petroleum. Prozynskl. 
8ee lU. 


Benzenr. Jones. 8ee 111. 


Chlorinated benzene. Jones. Sec III. 


Dimcthylaniline. Jones. See III. 


Tartrates. Cortrnuu and Harris. See VII. 


Silica bricks. Ja} Chatclli'r Mini lloglteh. See VIII. 


Resins for soap making. Goldsolimidt and Weiss. 
See XII. 


Fatty acids from varnish oils and ramishe.\\ 
Pearce. See XIII. 


Separating resins. W'ollT. See XIII. 


Sulphutic acid in leather. IinintMiielser. See XV. 


Xeather substitutes. l/ ulTimiim. See XV. 


Pressed yeast. Jank<*. See XVII I. 


Cow and buffalo milk. Todd. See XIXa. 


Crude fibre determination. Six'ars, See XIXa. 


l^ueleie aeids. Peul^en. Sec XX. 


Ceraniol in eitronclla oil. De Jonj;. See XX. 


Organic reagents. Marvel and Kannn. Sec XX. 


Mercury in mercury salieyhite. Gostantluo. Sec 

XX. 


Impurity in ether. Wetdiulzen. See XX. 


Sucrose octam irate, llofl’inan and Hawse. Sec 

XXII. 

Patent. 

Methane; Estimation of in mine air, and of 

other gases in gaseous mixtures. F. Krllger, 
DauzigJjangfuhr. 0. Kelnkober, llerlln, and H. 
Rlegger, Ostrach. Ger. Pat. 309,627, 20.G.14. 

A MirmoD for estimating methane In mine air 
or of other gases in gaseous mixtures, depends upon 
the property of methane and other gases of absorb- 
ing ultra-red rays. The difference in intensity of 
the rays from a suitable source of radiation before 
and after passing through the gas is measured by 
means of a thermopile, bolometer, or selenium cell. 

-L. A. 0. 


Patent List. 

The dates given in this list are, in the case of Applications for 
Patents, those of application, and in the case of Complete Sped* 
fioations aooepted, those of the Offlcial Journals in which the 
acceptance is annoonoed. Complete Specifications thns advertised 
as acoepted are open to inspection at the Patent Office immediately 
and to opposition within two months of the date given. 


I.-GENERAL; PLANT; MACHINERY. 
Appucaiio.vs. 

AcKchbuch A.-G. Mixing and kneading machines. 
7022. Mar. 20. (Switzerland, 20..'!. 18.) 

Antrobns. Furnaces. 7898. Mur. 29. 

Rerry. 6716. Sec X. 

Riirdon, and Rurdons, Ltd. Apparatus for 
liquid-fuel firing of steam-boilers. 7943, Mar. 29. 

(’allnaud. (Viitrlfugal liquid. separators. 6726, 

Mar. 18. (France, 4. 4. 18.) 

Carter and Travis. Means for preventing loss of 
la‘at by radiation from water pipes, engine 
cylinders, etc. 7266. Mar. 24. 

(\a8tlcnian. Filter for cleaning and cooling air 
or gas. 7r»03. Mar. 2<). 

Con.stanlinosco. Metliod of pulverising or 
nloiuising liquids. 7836. Mar. 28. 

(Tnse. Pulverisation of materials, and collection 
and grading of pulverised materials. 7106. 
Mar. 21. 

l)av(‘npoii Engineering Co., and Gill. Cooling- 
towers etc. for cooling w’atcr etc. 7261. Mar. 24. 

Davis. Apparatus for drying or cooling coal, 
linieslone, etc. 7250. Mar. 24. 

Fenton and Wriglit. Furnace roofs, walls, coke- 
oven doors, boiler bridges, etc. Mar. 24. 

Geii(‘ral Chemical (’o. Apparatus for absorbing 
gust's from gaseous mixtures. 7871. Mar. 28. 
(IT.S., 3.11.17.) 

Grocott. 0920. See X. 

Hush. Mills or inachiiK's for grinding or 
pulverising ore etc. 7584. Mar. 26. 

Lumsden. Grindliig-macliincs. 7364. Mar. 24. 
McOustra. Condensing apparatus. 7581. Mar. 26. 
Mallet. Metliod of iirodncing Intlmato mixture of 
llquid.s or can.sing readion of liquid on pulverulent 
substance. 7867, Mur. 28. (France, 3.6.18.) 

Matter. Process for concentrating or evaporating 
liquids. 6640. Mar. 17. (Switzerland, 28.3.18.) 
Melland and Nield. Furnaces. 68.31. Mar. 19. 

Morlson. Steam-condensing apparatus. 7630. 
Mar. 26. 

Smldtli & Co. Rail-mills. 7467. Mar. 25. 
(Sweden, 27,3.18.) 

Smith. Edge-runner, pan, etc. mills. 7806. 
Mur. 22. 

Smltii. Steam-generators and furnaces. 7896. 
Mar. 29. 

Sturgeon. Centrifugal separating-machines. 
6611. Mar. 17. 

Summers and Whittard. Rotary furnaces^ 
ndorts, etc. 7052. Mar. 21. 

Western Electric Go. (Western Electric Co.). 
Producing vacua. 6961. Mar. 20. 

Wlrth-Frey. Utilising heat of liquids. 7118. 
Mar. 21. (Switzerland, 12.4.18.) 

Complete Specifications Accepted. 

2520 (1918). Klrke.’ Gas-fired hollers. (124,016.> 
Mar. 28. 
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3054 (1918). Hope. Apimratus for drying saud 
and similar granular material. (124,244.) Apr. 2. 

4443 and 14,933 (1918). Hutchins. Means for 
treating gases with liquids. (124,045.) Mar. 20. 

4501 (1918). Dunsford and Linley. Uefrigerat- 
Ing-apparatus. (121,054.) Mar. 20. 

4770 (1918). Rouse. Mamifactim' of agglo- 
merates of various materials and their utilisation. 
(124,202.) Apr. 2. 

4853 (1918). Ilarbord. X. 

5021 (1918). Woinr. Manufaefiiro of useful snh- 
sfauces from organic waste products. (121,570.) 
Apr. 2. 

5085 (1918). Dunker. Apparatus for humidif.v- 
ing or liltering air or other gases. (124,287.) 
Apr. 2. 

7959 (1918). Reynard. Method of and means for 
effecting rapid crystallisation of substances in 
solution. (124,321.) Apr. 2. 

9700 (1918). Richards. Filters. (110,725). 

Mar. 20. 

10,440 (1918). Sharp and Gardiner. Mi.xing or 
agitating appliances. (124,380.) Apr. 2. 


Il.-FUEL; GAS; MINERAL OILS AM) WAXES; 
DESTRUCTIVE DISTILLATION; HEATING; 
LIGHTING. 

AeriacATio.N’s 

Allen and Clements. Gas-producers. 7409. 
Mar. 25. 

Anirobus. Tr(‘atinent of fuels for obtainmeiit of 
by-products therefrom. 7899. Mar. 29. 

Reilby. Carbonisation of coal, shale, iieal, etc. 
7440. Mar. 25. 

Rritish Thomson-Houstou Co. (General KU^etrle 
Co.). X-ray apparatus. 7749. Mar. 27. 

British Thomson-Houston Co. (General Elect rlc 
Co.). Electron discharge apparatus. 7851. Mar. 2S 

British "Jdiomsou-IIouslon (’o. ((Jcuieral Electric 
Co.). Manufacturing electric Ineandesceul lamps 
etc. 7900. Mur. 29. 

Burdon, and Bunions, Ltd. 7943. See 1. 
Castleman. 7503. See I. 

Cole. Oil-fuel bunicrs. 7090. Mar. 27. 

Corthesy. Geueration aud/or treat nienl of gas 
7559. Mar. 20. 

Crick. Arc lamps. 7102. Mar. 21. 

Davis. 7250. Sec I. 

Femton and Wriglit. 7303. See I. 

Garbarinl. Electric lami)s. 0743. .Mar. 18. 
(France, 3.7.18.) 

George, ()uarlz mercury-vapour lamp.s. 7830. 
Mar. 28. (France, 24.4.18.) 

George. Mercury lamps. 7841. Mar. 28. 
(France, 8.7.18.) 

Grocott. 0929. See X. 


S8Vi 


Pearse (Kennedy). Botary retorta, and destnic- 
dlftlllatlon of carbonaceous material therein. 
7607. Mar. 26. 

Seymour. Combustion of fuel. 7737. Mar, 27. 
Smoot. Regulation of pressure or volume of 
gases. 7502. Mar. 25. (U.S.. 25.3.1S.) 

Thiry. Distilling, carbonising, and gasifying 
coal etc. 7590. Mar. 26. 

‘^VnlT) lamps. 7.‘130. Mar. 24, (Spain, 

CoMi’LCTK Sl'K(’IFlCAriO.\S ACVITTFI). 


! 18,911 (1917). qdialKTg. Brocc.ss of producing 

gas Irom moist find in furnaces, gas-pro(luc(‘rs, and 
similar apparatus, and of simnltnneonslv rt'covering 
by-products, and npiiaralns relating thereto. 
(112,113.) Apr. 2. 

18,98.1 (1917). Nelson. Ivovv-teinpm’alnre dls- 
tlllalion of coal, shah*, and the like. (124,231 ) 
Apr. 2. 

2462 (1918). FreiMiian. (.k-irbonlsing or dlslllla- 
1 ion apparatus. (121,015.) Mar. 2(k 
2520 (1918) Kirke. See 1 

3282 and 11,318 (1918). Rew. Manufacture of 
gas. (124,217 ) Apr. 2. 

4287 (1918). lUdlby. Carbonisation of coal, 
sbalc, peat, wood, and other bitnndnous or organic 
maleri.als, and aniaratus therefor. (124,039.) 
Mar. 26. 

4543 (1918). Maxon. Brocess and apparatus for 
the combustion of gas. (121,052.) Mar, 26. 

4925 (1918). Spicer (Wells). (Carbonisation of 
wood and the like. (124,274.) Apr. 2. 

5021 (1918). Wolir. Sre I. 

5085 (1918). Diinker. See I. 

5511 (1918). Lamplongh, and Oil lOxIractors, Ltd. 
1‘roeesses and apparatus for the (list Illation of eoal. 
(121,291.) Apr. 2. 

5865 (1918). Marks (GcuktuI Englin'iudng Co.). 
D(‘viees for burning liquid find. (121,303.) Ajir. 2. 

6175 (1918). Alllata. (kmtrol and regulation of 
combustion in prodiiccr-gas and other gas furnaces. 
(115,423.) Mar. 26. 

6571 (1918). Grimani. Coiiibusl Ible blocdc or 
tablet. (124,310.) A})!*. 2. 

6779 (1918), Wood. Drying find sui»])llcd to 
boiler furnaces” or tin* like (121,311.) Apr. 2. 

10,-82.3 (1918). lAMidbeatiT. Means or method of 
treating peat so as to nunler II more adaiilable or 
useful as a fuel. (121,348.) Ajir, 2. 

1 1,95.3 (1918). Wllpnlte. Burner noz/di's for coke 
ovens and the like. (119,464.) Mar. 26. 


III.~TAR AND TAR PRODUCTS. 
Aei'LicATroNs. 

Ashcroft, 7120. See XX. 

Gros et Boucliardy. Manufacture of mono- and 
di-Tiltrophenols. 7.300. Mar. 24. (Switzerland, 
23.3.18.) 


Hall. Electric lamps. 7763. Mar. 28. 

Harger. Gas-producers. 7182. Mar. 22. 

Helps. Manufacture, utilisation, and combustion 
of fuel. 6056. Mar. 20. 

McCouIough. Filament electric lamp. 7167. 
Mar. 22. 

Mayer, and Welsbach Light Co. 6791 Sec 
VIII. 

Nelson. Distillation and carbonisation of wood. 
7358. Mar. 24. 


COMPI.ETE Sl*Ei:iI’IC\TIO!V AOCEI'TED. 

14,402 (1915). Lapworth and Morris. Method of 
Isolating suli)honIc adds In the form of salts from 
the products obtained on Hulphonating carbon com* 
r^ounds. Mar. 26. 


IV.— COLOURING MATTERS AND DYES. 
Appuoation. 

Gros et Bouchardy. 7298. See XXII. 
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[April 15. Itt9. 


CoMi’Lvri'K ^rjx:iifiCATioN8 Accepted. 

14,.'{r>7 (1015). (JnicKWT and Tlthcrloy. See 

XXII. 

i(;,<;n7 ddiri). Srr xxii. 

17,5*5) (111151. MacDoiiiild. Srr XXH. 


V - FIIIUKS; 'ri:XTITJCS: CELLULOSE; PAUEU. 
Ai*ii,i('\tjons. 

Evans, and Saiindcvaii, Ltd. Firnin-ootin;; 
f.ilirirs 7()l)l. Mar. 2 1. 

Farrrll. 'IVMlh- do. drylnK-<\\ dndcis. 7()7:i. 
Mar. 21. 

Mr lu'clinit', U>an, and VIck('rs, Ltd. Fabrics lor 
air sliips. 7455. Mar. 25 
.Mcllcrslc.lackson (Arkoll Safety Ea^ Lo ) 
MVapitiriK or ])acklnji: paper. OOllJ. .Mar 17. 

Kobvusond’dndlcy, DnlcKcii, and \Vcll'‘r Fro 
dnctlon of substitutes for c«*llulold, vulcanite, (dc. 
71t»(». Mar. 21. 

Tbonii^son, Fap('r luakin^ machines 7s7.‘l. 
Mar. li^. 

(‘oMCHa'K Sl’M'II IONS 

b'l.tiSt) (1!)15). Williams, ami N<»r(h Eritisli 
Ilublu'r Uo. Ha Moon fabrics an*! the like .Mar. 20 
l.'I.OtIO (11)15). Williams, and North Erltish 
Kul>lH‘r (o Manufacture of balloon fabrics and 
the like. Mar. 20. 

14,157 (ltdS). AshourKoll’ and C.aszynskl. 
Machines for s(*parathij; incrustations and other 
r(‘fus(‘ from crusliod or brok('n tibrous mati'rials. 
(121,:!7(;.) Apr 2. 


VI EI.EACIILNC; DYEINC; FRINTINC; 

FINISHING. 

A|M‘M(’\TI(»NS. 

Gibson. l‘'inishinj;-con)posll ion f<u’ \ain.s ;ind 
fabrics. 72.5t). Mar. 24. 

Henshllwood and Thornln'r. Mechanism for 
stn'tchlujj: and jiuidln^; fabrics in bleaching, <Iye- 
iti)!:, tinlshlnj^, etc. machines. 7'{!)*). Mar. 25. 

Hunt. Apparatus for bh'achlujj; open fabrics 
0S17. Mar. lb. 

Samuel. Maclilnes for printing fabrics etc. 
i;<l20. Mar 20 (Franee, 10.5 is ) 


VIL-.V(M1)S; ALKALIS; SALTS; NON- 
METALLK’ ELEMENTS. 

AiM’LICATIONS. 

Ilrownlee, (diarut' and Hunt. Gldden, and Hagg 
Mamifaoture of oxide and carlH>nat{* of zinc. 7214 
Mar. 22. 

Crosfleld and Sons, and M’lieaton. 7110. Srr 
XIX. 

14avl8. 7250. See I. 

Ekoley and Stoddard. Method of obtaining pure 
tungstates. 0000. Mar. 20. 

Friekor. Manufacture of zinc oxide. 7JM>(>. 
Mar. 21). 

General Chemical Co. Apparatus for production 
of nitric acid. 7K(J0. Mar. 28. (U.S., 5.11.17.) 

General Chemical Co. Treating ga.st's containing 
carbonic oxide 7870. Mar 28. (U.S., 3.11.17.) 

General Chemical Co. Apparatus for synthetic 
production of ammonia. 7872. Mar. 28. (U.S.. 

3.11.17.) r 


Goold (Balfour-Guthrie Investment Co.). Method 
of producing cyanogen and ammonia. 7403. 
Mar. 25. 

Gn^^nwood and Tate. Electric heaters for 
apparatus for synthetic production of ammonia 
(‘tc. 752;i. Mar. 24. 

Meller.sh-.Tack.son (Si)erry). Froducing lead salts. 
71.‘U. Mar. 21. 

COMI'LEIK Si’K( IFU ATIONS AcChl'TKD. 

17,541 (1015). T\r(T. ITocess for nmmving 
nitrons and nitric acids from sulphuric acid. 
Apr. 2. 

4272 illdS). Mirza. Zinc oxide furnaces or kilns. 
(124,0:iS) Alar. 20. 

K)4 (1018). Haibord. Srr X. 
i::,S73 (1018). Larson and licrgman. Production 
of pure alumiidum li\0roxide and animoniiim 
sulphato. (120, .5.50.) Mar 20. 


VIII.-GLASS; CERAMICS. 

Ai*i‘i k viloNs. 

Ih'y and Rund\ . Mi'tliod of ajti)lying (h'corativ(‘ 
treatment to cnamelh'd metal artieles. 7307. 
Mar. 21. 

Mayer, and W(dsl)aeii TJght Co. Manufacture of 
(lay rings f(»r inverted incand(‘scent gas mantles, 
070 L Mar. IS. 

AIugg(‘ridge. Straughan, and Stranghan. lTo(vss 
for inannfactnre of strengthened glass. 7005. 
Mar. 21. 

Tuht(‘n Ih-oce.ss of decorating earthen ele. 
w.are. 7373. Alar. 25. 

CoMm/lt SCH’IFICMTONS A( f KCTEU. 

22.52 (1018). Norton t*o. Aluminous abrasive. 
(113,0.57) Alar. 20. 

1022 (1018). Kitson. Funiaei^s for glas.s mami- 
faeture and like purposes. (121.27:1.) Apr. 2. 

5821 (1018). Fiekard, Slierloek, (’allcolt, and 
Smith. Cement for mending ceramic, gla.^s, and 
ollU'r articles. (121.302 ) Ai»r. 2 
(M).57 (1018). Ghijsen, and Naaml. Veiinoots. 
Vitritc \Vorks. Glass melting furnace.s. (124,307.) 
A|n*. 2. 

11.120 (1018). (d(‘gg. Maelilnes for mamifacl\ir- 
ing glass-ware. (124, .350.) Apr. 2. 


IX.-RUILDING MATERIALS. 
Acclications. 

ClaiUe. Mamifaetnriug dense or corapaet eoii- 
nete etc . and forming structures thereof. 7200. 
Alar. 22. 

Cooper, Alillard, and Rolx'rtson. lliillding brick 
or block, and method of manufacturing samo. 
7832. Mar. 28. 

COMl'LETE SpFXTFICMION AcrF.l’TED. 

5821 (lOlS), Fiekard and others. See VIII. 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLUKGY. 

Applications. 

Bastian. Determining decalesoent point of steel. 
7482. Mar. 26. 

Bates and Newman. 7460 See XI, 
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Bates and Newman. Ebouising metals. 74C1 
Mar. 25. 

Jierry. Apparatus for drying slag and removing 
moisture from ores, stone, etc. (JTll}. Mar. IS. 

Bingham. aMelliod of i)rotecting metallic vessels 
from damage. 7555. Mar. 20. 

Blaiberg. 7142. l^cc XI. 

Bloxam (Soc. Anon, des T'sines Giulini). Process 
for increasing hardness, tenacity, and ease of work- 
ing of metals. 7111. Mar. 21. 

Glarke and Gregg. Allo> of aluminium. 712S. 
Mar. 21. 

Co wi)er Coles. Process for slu‘rardlsing. 70,‘l<*» 
Mar. 20 

Danson. Ai)paratus for cltatnlug tuyeres and/or 
tapping-holes of blast, cuiiola, .Siemens, etc. 
furnaces. 7751). Mar. 2S. 

Gathmaiin. Ai)iiaratus for teeming ingot nioul<ls. 
0007. Mar. 17. 

Gathmann, Method of t<M*mlng ingot moulds. 
OOCkS. Mar. 17. 

Grocott. Melling-furnaees burning i)roduc(‘r gas. 
01)21). Mar. 20. 

Guise, and Redditch Kleetro Plating Co. Rust- 
lUH'vent iiig ])ro(*(‘ss for lUH'dles, hat-pins, etc. 0S25. 
Mar. 11). 

Hush. 75.S4. See J. 

Joly. Method of separating alloys or mixtures of 
metals. 7707. Mar. 2S. 

Leopard. .Solder for alumlrdum and its alloys. 
(;1IS5. Mar. 20. 

Marcotly, and .S(»c. Anon, de Vcdiin Roa.sting- 
furnaees for sulphurous ores. i»7;;it. Mar. IS. 

Minerals .Separation, Lt<l., and Wood, (’oncen- 
t rat ion of onvs. 71)50. Mar. 21). 

Mord(‘y. EI(‘ctro-magnetic s(‘j>a ration r»r concen- 
tration of minerals. 7<SiS. Mar. 2S. 

Rogers. Steed for n'slstlng corrosion and liigh 
teunperatures. 0821 Mar. ID. 

Rondedli. Process of oxi<llsing iron or steed sur- 
faces. 7(iI7. Mar. 20. 

Smith. Electric arc wedding. 7570. Mar. 25 

Stabilimenti Biak~-Pouchaln. .Medal alloy eeui- 
taining mangane‘se. 01)80. Mar 20. 

(Mui’Lrny Sia.e irrewjiexvs AcerriKn. 

1228 (1015). Iladliedel and Jack Manufaed ure of 
metal ingots. Afer. 2. 

111,170 (1017). lA*e*ch, Slate'i', anel Slater. Ele*c(re>- 
I.\tie* pivpMratie)!! of medals or allee.vs in the* form 
of pa.ste or sluelgc. (121,00:;) Mar. 20. 

2055 (1018). White'. Proi'e'ss for the* rt^covery of 
brass from femnelry asli and tlie* like'. (121,010.) 
Mar. 20. 

4S5:i (1018). JIarbord. Mutlle'd ehamber suitable' 
for use as a roasting furnace or kiln. (124,2ti5.) 
Apr. 2. 

4S54 (1918). Ilarbord. Roasting ceunplex zinc 
sulphide ores or concentrate's r)artle'nlarly In con- 
junction with the manufacture' of sulidiuric aedel. 
(124,2r»G.) Apr. 2. 

5023 (1918). Daponte and Newman. Zinc vapour 
rustprooting. (124,283.) Apr. 2. 

9220 (1938). Hazard and Morris. See XI 


XI.-ELECTRO-CHBMISTRy. 

Applications. 

Adkins and Austin, Electric cells or batteries. 
7179. Mar. 22. 

Bates and Newman. Electrolyte for copper 
deposition. 74G0. Mar. 25. 


BIallx»rg. Electrodes for electric arc welding. 
7142. Mar. 22. 

Dorrian. Ele'et ideal primary cells. 0942. 
Mar. 20. 

Gnvnwoexl anel Tate*. 732;]. See VII. 

Groset Iknicharely. Mamifaedurc of ozone. 7209, 
Mar 24. (Switzcrianel. A'k.'l.lS.) 

Grove. Non-aedel mixture for ediarglug accumu- 
lated coils. 7578 Mar. 2<). 

Lewis and ()ualn. 7713. See XIX. 

Morgan Gruclhh' (5) . and SjH'irs. IRe’edrlc'ally- 
he'ate'd furiiaecs. 0i;5J Mar. 17. 

Oldham and Oldliam Galvaidc halteudcs. 0781, 
Mar. 18. 

Osheu'nc, Eliadidc mnlllcs and fiirinu'cs. 0722. 
Mar. 18. 

l*atti.'«ui (General Ite'.scarch L.aboratorlcs). OTJIS. 
See XIX. 

Smilli. 7 : 570 . See X. 

Gompluk Si'K iMe’\iio\s Aixlcih). 

19,170 (15)17). l/iH'edj and otheu’s. See- X 

45:50 (1918) l.cll ne-r and Evle'y. Manufaediire' of 
e le'edric accumulaloj's. (124,050.) Mar. 2)1. 

1808 (1018) Ajax Med.al Co. Me'Danl ami 

apparatus for edceiric licaling by hlgli-frceiue'iicy 
curre'iits. (110,220.) Mar. 2(>. 

5175) (15)18). Mafsiislilma. Aid'aratiis Au’ (‘IccI 10 - 
lysing salt soJiilion. (114,02:5.) Mar. 20. 

0220 (15)18). Hazard and Morris Ele'cdrodcs 
parlicularly for use in ('Icedrlc smedtlug and like 
purjtoscs. (124,110 ) Mar. 20. 

11,404 (1018). Hold Pnax'ss of n'susedlating 
st)e‘iit ck'ed ric elry cells ( 124,1:57.) Mar. 20. 

14,5:50 (15)18). IN-arson, and General JOleetrle* Go. 
Ele'ediic ae'cumnlators. ( 124, .*578.) Aid. 2. 


XI L— FATS: OH.S; WAXES. 

GoMPMCIL 8|>H JI le vnov AeX KPTEl). 

5107 and 50:55 (15)18) (*ari»ei’ and TiJlle)e*li. See 
XIV. 

XJII.-I’AINTS; IGGMENTS; VARNISHES; 
RESINS. 

AI'PLICATIONH. 

Buciklcy. Plastie' ( ompositioii. 7310. Mar. 24. 

Morh'v. Real wate'i'proof marking-ink. 7:]71. 
Mar. 25. 

GOXlPinK Sl Kt IF1CA1IONM A('CKP'm). 

2272 (1018). Dior. PnK'e'.ss for tlic manufaeture' 
of synthetic re'sins. (124,010 ) Mar. 20. 

4458 (1018). BcniM'che. Paint. (124,040.) 

Mar. 20. 

10,008 (1018). (Jrozh'r. Process for (lie rccl.aim- 
Ing of used printers’ roiled compejsitlon and 
analogous substance's or compositions and apparatus 
therefor. (121,041.) Aj)!’. 2. 

XIV.— INDIA RUBBER ; GUTTA-PERCHA. 
Aitijcajio.vs. 

Buckley. 7319. See XIII. 

Chutterley. RelnforccHl rubber compound. 6543. 
Mar. 17. 

McKechnle and others. 7465. See V. 
Robinson-Blndley and others. 7109. See V. 
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Complete Specifications Aoceptk). 

13,689 and 13,090 (1915). Williams, and North 
British Rubber Co. See V. 

4944 (1918). Dunloj) Rnbb<‘r (’o., and Twiss. 
Vulcanisation of niblx*r and Klmllur materials. 
(124,276.) Apr. 2. 

5167 and 56.‘t5 (1918). (!ari>t‘r and Tulloch. 

Preparation of solvents for India rubber and animal 
fats. (124,072.) Mar. 26. 

XV.-LEATIIJJIl; HONE; HORN; GLUE. 

AI’I'LICATIONH. 

Si'yinoiir-.Toru's. Ai)par!itu8 for trentmeul, of 
hl(lf‘H and skin.s. 7291. Mar. 24. 

Waley. (k>iii])oRillori for treatlrm leather. 7246. 
Mur. 24. 

COMPLE’lE Sl’EClUCATlON.S AcC'U'TED. 

4217 (1918). Abrahainsen. See XX. 

11,275 (1918). Rast-Uuttlmann. Waterproof 

leather subKlltuti' and process for making the same. 
(117,628.) Mar. 26. 


X Vl.~SOILS ; FERTILISERS. 

ApPI.K’AriON, 

Grossmann. Manufacture of manure from 
sewage sludge. 7680. Mar. 27. 


XVin.— FER.MENTATION INDUSTRIES. 

AI'PLIC'ATION. 

MacCalluin. SuhslUute for whisky, brandy, 
rum, etc. 6929. Mar. 20. 

(k)Ml’LETE Sl’E(!Ib'ICAT10NS ACCEITKI). 

1105 (1918). Jen.sen (Magne). rure-culturo 

apparatus for yeast, mucoriul, moulds, bacilli, and 
micro-organisms. (124,227.) Apr. 2. 

8925 (1918). lllock. Mjiniifactnre of non- 

alcoholic malt beer. (124,2:10.) Apr. 2. 

12,205 (1918). Duidre. Prcx'css for the <‘\lrac- 
tlon of tile yeast contained In fermented molass(\s. 
(122,711.) Mur. 26. 

12,2,>r» (1918). Dupire. rroc(‘s.s for the extrac- 
tion of yeast from the fermented molasses. 
(124,264.) Apr. 2. 


XIX.-FOODS; WATER PURIFICATION; 
SANITATION. 

Appucations. 

Bates. Preparath)!! for destroying blight. 7462. 
Mar. 25 

Calder’s Margarine Co., and Clayton, Manufac- 
ture of margarine etc. 6928. Mar. 20. 

Crosfleld and Sons, and Wheaton. Bast'-ex- 
changlng comiiouud, and its employment In pnriii 
cation and/or softening of water. 7119. Mar. 21. 

Ferguson and Peyton. I'rocess for preservation 
and treatment of moat, tish, jam, etc. 7236. 
Mar. 24. 

Grossmann. 7680. Sec XVI. 

, Kawaulshi. Disinfecting. 6962. Mar. 20. 

Kelly. Apparatus for sterilislug milk etc, 7422. 
Mar. 25. 

Lewis and Quain. Treatment of fluids with 
03!one. 774-1. Mar. 27. 

Pattlson (General Research Laboratories). 
OEonlsing substances. 0738. Mar. 18, 


Schindler. Converting v^etable substances of 
little or no nutritive value Into food of high nutri- 
tive value. 7432. Mar. 25. 

Sorensen. Manufacture of margarine. C733. 

Mar. 18. 

Complete Si’ECifications Accepted. 

6071 (1918), Greville. Treatment of flour. 
(124,298.) Apr. 2. 

5972 (1918), Ballot. Preservation of meat and 
other alimentary substances and apparatus therefor. 
(117,805.) Apr. 2. 

6404 (1918). Croft. Coffee preparation. (124,309.) 
Apr. 2. 

10,639 (1918). Austin. Separator and filter for 
purifying wat(‘r for us(* in steam -genera tors and for 
manufacturing i)uri)Osc8: (124,130.) Mar. 26. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Aslicroft. Processes involving organic chemical 
r<‘a(‘llons. 7120. Mar. 21. 

Blom. Process for manufacture of asymmetric 
ureas. 6629. Mar. 17. (Switzerland, 17.4.18.) 

Crcmoucse. Antinialarlc scrum. 6869. Mar. 19. 

Golding, Kaschen, and United Alkali Co. Purifi- 
cation of calcium citrate and manufacture of citric 
acid. 6928. Mar. 20. 

Guiiiot and Job. Proce.ss for preparation of 
a Irene dori\ativcs. 6780. Mar. IS. 

CoMPLK'iE Specifications Ac’Cepted. 

14,085 (1915). Sldgwick and Lambert. Manufac- 
ture of dl-elhyl ami dl-mcthyl ketones. Mar. 26. 

14,607 (1915). Fernbach and Strange. Manufac- 
ture of certain organic salts and acids. Mar. 26. 

4217 (1918). Abrahainsen. Tanno-cascin com- 
pound and a procc'ss for the manufacture of the 
same. (111,158.) Mar. 20. 


XXI.-PHOTOGRAPHIG MATERIALS AND 
PROCESSES. 

API'LICAnON. 

P.oake, Roberts, a ml Co., and licwis. Absorp- 
tion of ultra-violet light. 6891. Mar. 19. 


XXII.-EXPLOSIVES; MATCHES. 

AI’PLICATION. 

Gros et Bouchardy. INIanufacturo of picric acid. 
72tKS. Mar. 24. (Switzerland, 23.3.18.) 

CoiipLETE Specifications Accepted, 

14,267 (15115). Gra(>s.ser and Tltherlcv. Matia- 
facture of picric acid. Mar. 26. 

14,C»55 and 14,656 (1915). Rintoul, Cross, and 
NoIk'1’8 Explosives Co. Explosives. Mar. 20. 

14,706 (1915). Rintoul, Beckett, and Nobel’s Ex. 
plosives Co. Explosives. Mar. 26. 

14,932 (1915). Perchlorate Explosives, and 

Harris. Manufacture of explosives, Mar. 26. 

16,607 (1915). Green. Manufacture of picric 
add. Apr. 2. 

17,525 (1915) and 5551 (1916). McDonald. Manu- 
facture of picric add and apparatus employed 
therewith. Apr. 2. 
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{.-GENERAL ; PLANT} MACHINERY. 

Patents. 

Drying and similarly treating materials; Apparalas 

for . W. M. Prownoll, J^ondon. Eiijr. Pat 

U4,C2G, 2.4.18. (Ai)pl. r)li2l)/lS.) Jut. ('ony., 
ti.4.17. 

Tjib apparatus cousisis of a liorizontal <‘.vlln(lor 
routing on a ooutral shaft and built up of a num- 
ber of compartments separated by Iransverse 
foramiiioiis partitions and having reverml spiral 
flanges snpi)()rt(‘d by radial arms ami jirovided with 
lifting buckets at intervals. Tin' material enters 
the first compartment at the iH'riphery and is 
carried to th(‘ centre; it then passes througli an 
opening into tlie .s(a*ond (‘ompartineiit and is carried 
to the peripluuy, and so on to the last com- 
jiartment from which it is discliarged through a 
door which is normally closed, Imt is oinmed when 
ill its lowest iK>sition by a cam and tapiad. Drying 
is effected by heated air or gas wlilch is passis! 
horizontally througli tiie c> Under in the opposite^ 
direction to that taken by the material.— W. 11. O. 

Drying gianular, pulverulent , and pasty inatcKals: 

Apparatus for . 11. AIe\andt‘r, U‘eds. Kng. 

Pat. 12;i,t}4(i, 18.4.18. (Appl. 0(512/18.) 

'IhiE material is fed into a ilistributor mounted on 
a vertical shaft rotating in a cylindrical casing 
and is discharg(*d on to a tray also mounted on 
(he shaft. It Is imshed I’ound }>y stationary rak<‘s 
and falls tiirough slots in the tray to another tray 
b(*low, which Is li.\(‘d to the <*asing. {Scrapers 
mounted on the rotating shaft carry tiie material 
round, and it drops on to a simiiar tray Ixdow 
and so on to tlu^ bottom. The openings in the 
trays are provided with Inclined bailies which 
<'ause the air to pa.ss in a spiral path through the 
apparatus and to come Into intlmaU* contact with 
all the material.— W. II. C. 


l/eat exchangers for use as feed water heateis, 
evaporators, condensers, coolers, and the like, 
hut more particularly as heaters for use in oil 
fuel installations. II. A. Thomp.son and T. T. 
Brown, North Shields. Eng. I’at. 12.‘k.‘{(5ff, 15.2.18. 
tAppl. 27;{7/18.) 

A NU.MHhit of heat-exchanging tub(‘s are enclosed 
within a casing, to one end of which are secured 
inner and outer tulx* plates. Each heat-<‘.\ changing 
lube is composed of an inner and outer tul»e 
arranged coaxially. The free ends of the inner 
tubes are i)referably lajRn’ed. A rod is arranged 
axially within each inner tube, and a wire is 
wound helically upon the ro<l. A wire is similarly 
wrapi>ed helically upon the inner tube. The inner 
tulx'S are secured to the outer tubi?-plates by 
exjianding, and the outer tubes are similarly 
secured to the inner tube-plate. The outer tuln* 
plate is enclosed witli a covit provided with inlet 
and outlet branches. Tiie siiace betwe<*n the outer 
tube-plate and cover is divided into chambers so 
that the fluid may 1 k' passed any desired number 
of times through the tubes. Tlie outer casing is 
curved inwards from the tube-plate end so as to 
reduce the volume of heating fluid in the apparatus, 
and Is surrounded by a lagging rdate.—J. 18. O. T. 

Furnaces; Method of and apparatus for arresting 

sparks and economising fuel in . W. A. 

Watterson, Euchareena, N.S.W. Eng. Pat. 
123,675, 25.2.18. (Appl. 3840/18.) 

A STEAM nozzle projects transy^ersely into the dis- 
charge flue of the furnace and Jet of steam passes 
across tl^e flue into the flared mouth of n pipe 


opixisite to the nozzle. Smoke, sparks, etc. are 
drawn into this piix* and after passing through a 
control valve and a mixing device, sucli as a fan 
or blower, are Anally discharged Into the ashpit 
tor further passage' liirougli the lire. An auxiliary 
si earn jel may Ih‘ provided in tlie flue lu'Iow the 
jet mentioned aluive, for chei'kiiig flame and steady- 
ing till' upward flow of liot gas. A damiH'r is pro- 
vided In the fliu' above tlie ji'ls.- W. E. E. 


Furnace. W. (h-ow and .1. C. Schaffer, Tiffin, 
()hi(». r.S. I’al. 1,201. 12."i. 14.1.10. Aiipl., 13.11.17. 

A KoTAUv kiln luis Its discliarge end oixui, and of 
apiu’oximately tlu' same diaiueti'r as the kiln. A 
lurmiee provided witli a eoinhustlon elniiuber 
furnishes a supi)l> of healing gas wiileli flows Into 
the kiln over I hi' entire cross .seet ion of the dis- 
charge end of the kiln O'lii' fuinaei' may be moved 
with respei t to the kiln,- .1. S. (}. T. 


Filter-press. British Dye.s l,4d , ,1. Turner, and 
K. (E l*arker, Iludderslield. Eng. Pat. 123,580, 
27.2.1S. (Appl. ;’m1(5/1S ) 

EoMi'KKssia.E frames are used hetwi'eii the tiller- 
plates in order that the flller-cakes fornu'd In the 
ordinary way may have tlie hulk of the residual 
liquid .squeezed out of them by hydraulic pressun.' 
which foriH's the filates together, compressing the 
frames. The latter are foniied by hollow circular 
rliig.s of cojipcr or other suitable material which 
arc open on thi'ir inner circumferenct' and have 
leaded cdgi's. Tlii' iiolJow part of the ring Is 
tilled with a hollow eore of ruhbi'r or other elastic 
material to facilitate I'.vjiansion wlien the hydraulic 
pressure is releasi'd -- W. II. C. 


Purifying an; \pparatus for . E. .1. Talbot, 

Shetlii'ld. Eug. Pat. 12:5,000, 0.3.18. (Appl. 1100/18.) 

Two fans are mounted on parallel shafts in a single 
casing. The fans are eni losed in iK'iTueabU' material, 
such as gauze, and dip Into water in the lower p/irt 
of the casing, which is provided with u division 
plate Ix'tween the fans. The fans are rotated in 
opposite directions, and the air enters through two 
pipes, one for eacli fan, and Is discharged through 
one i)iiK‘ common to Ixjih. Ehaniiels are provided 
to collect the water from the casing and to return 
It to the Interior of the fans. -W. II. C. 


Fxlrachng oils, fats, grease, wax, india-rubber, 
sulphur, and other substances soluble in organic 
solvents, from materials containing the same; 

Apparatus for . L. j. Simon, J. W. 

Hinchley, and ElsJier Dhemlcal Engineering Co., 
Ltd., London. Eng. Pat. 12:5, 1545, ]8.4.]8. (April. 
(:597/18.) 

The extractor and tin* distilling vessel are formed 
in one piece, and the vapour from thi' latter passes 
up through two siiaces, oiu* on ear-h side of the 
former, to lire condenser. The extractor has a 
central top charging aix'iture clo.scd by a cover 
and a lateral discharging door near tlie bottom. 
It is provided with upfi^'r and lower straining grids 
HO that the extraction with heated solvent can be 
made cither in an upward or downward direction. 
A sight and sampling gauge is provided so that the 
prmR*ss of extraction can Ix' watched, and a dis- 
charge receptacle for the extract is connected with 
the still by sealed jilpi^s in such a maimer that air 
cannot enter the latter. The extractor has a cover 
which can be lowered so as to seal It off and allow 
It to be emptied and recharged whllsPthe distilling 
chamber Is working.— W. H. C. 


F 
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MS.I Ct. II* -FUEL; GAS; MINEBAL OILS AND WAXB8. 


aHnUng-milln. II. W. IlttnlliiRc, Now York. 

Eng. Pat. 12.'!, 705, 2a.12.1H. (Ajurl. 21 ,5.')3/lR.) 
The axial oiitlot of a rotary KrlndinR drum Is 
provkliHl with n l){ifll(‘ which mIIowk only the liner 
paiilck‘8 to i)C <liscli'n'^'*‘<l. (Idh'cts (he coarser 
pnrtleles Into exlcrnnl loiniiiits whidi are arraIl^re^I 
Hpirnlly with rcu'anl to the (Iriiin, atxl return the 
eoarsiT niaterial to tlx* axial inlet at the oi>i)OsIte 
emi of (lie (Iriun.- \V. II. C. 

fuhr-wilh: Lu>in(/ for- . A. V. Jensiai, Devils 
1^1 hie, t't.ih, A.ssimior to Ani(‘rican Manj^anese 
Steel ('o, Aiiaii.da. Ah*. U.S. Tat. J,1>01,OOS, 
1-1 1 l!h Aj.ph. LM.4.15 

'Thk linin;^^ jil.'ite on its inner side is iindnlatory 
In form, the section iiy a [ilaixi iM'rpendicnl.ir to 
tie* axis of the tul)e mill Ix'ln^ t roclioidal. The 
undulations an' dillVrent In sucei'.ssive longitudinal 
HecIloiiHof llu* lining.— ,1. S. (1. T. 

Tuhe-rinU, U. AV. AVeimer, Alilwaukee, AVi.s . 
Assignor to AVorthington Pump and Machinery 
Corp., New York. V S. Pat. l,lihi,:Ul, i-l.l.lh. 
Appl., 25:i.is. 

A TunK-Mii.T, is provith'd with a diaphragm dlvkk'd 
Into K(‘et ions, whicli an* hingi'd at their outer edges 
to (lie mil! wall hy mi'ans of lugs which enter 
r<‘e*‘ss( s In tin' wall, and sis'un'd at the eeiitn.' to 
a tlxed huh hy nu'ans of a holt i»a.^slng through tlu* 
hub, and a clamping washer.— .1. S. (I. T. 

dradint) fodid mafenahs; yhocc.v.'f oj and apparatus 

for . (h .» U(*e(i, Pluladelphia, J’a. IJ.S. 

Pat. I,2h1,i:i7, 1 1.1. 111. Appl., IS P.ltk 
Tuf. mati'rial under tn'atment Is fed into a grading 
V(‘.ssv‘l, (he iMittom of which is comjiosi'd of a porous 
septum, uniformly resistaiit to the jiassage of Iluid. 
A stream of lluld is causiMl to How uniformly 
upwai’ds tliroiigh the porous si'iitum at such a rate 
that horizontal si rat i Ilea I ion of tlu* s<did particles 
In layi'rs of ai>pro\lmalely unifoim sizi* results, 
'riie graded layeis of particles are withdrawn hy 
pijH's Imnu'rsed to sultahk* depths in the grading 
vessel, the motion of tlu* t>artlcl(‘S in sueii pipes 
being Ifdt hilly upwards. ,1. S. (1. 'V. 

Joint for fnmr piprs and ahstoption ioircts, W 
Fletcher, Uadclitk*. Lancs Hng. Pat. 12.'*, h?.), 
LVI.tl.lS. (Appl. lh,.Ai}l/l8.) 

Sorting wntrrial; Appatatus for . J, P*ernard 

and (’. Vlbert, Piiris lOng. Pat ias,:i2.a, 2ST.1T. 
(Appl. I0.sr.2/1T ) Int (\mv.. 2 12hA. 

Fr. Pat. 4SO,:;7(i of P.lh".; this .1 . 1017. 121. 

Fu^f'navr. A. Smalluood. London. P S .Pat. 

i,m;5s:5. 7 1.1!). Appl . N.i.it; 

Skk Eng. Pat. of lOhA; this ,L, lOP'*. 

Channrl-fiirnacc. E E. Tlnind. II:ilsinghorg, 
Sweden. U.S. Pat. L2!)1.71S, 21.1.10. Appl., lO.l.lS. 

See Eng. Pat. 111).;ili() of lOhS; this .1., P.HS, 700 .\. 

Refrigeration ; Pro(Tss of and apparatus for . 

F. AV. AVolf. Assignor to The Isko Co., Chicago, 
111. TLS. Pat. 1.20Lr,L 14.1.10. Appl., 8.4.1<>. 
See Eng. Pat. 110,5:1:1 of 1010: this J.. 1017, 1228. 

Ueat-lnterchanging apparatus, E. L. Pease, 
Darlington. TT.S. Pat. 1,201 ,0:iJ, 14.1.10. Appl., 
1.3.17. 

Sra Eng. Pat, 114,803 of 1017; this J., 1918, 289 a. 


Calcining or treating granular material; Process 

for . C. D. McCourt, London, Assignor tty 

Surface Combustion, Inc., AVilniington, Del. 
IJ.S. Pat. 1,291,005, 21.1.19. Appl., 23.1.12. 
Kcuiewcd 0.5.18. 

Skf Fr. Pat. 450,733 of 1012; this J., 1013, 5S7. 


Spraying and atomising liquids; Apparatus for . 

E. Slater, Greeiitield. U.S. Pat. 1,202,808, 28.1.19. 
Appl., 22.0.18. 

Si'E Eng. Pat. 117,481 of 1017; this J., 1018, 407 a. 


Washing or miring liquids. Eng. Pat. 123,830. 
*S'cc III. 


P.vt raotinq soluble suhstaners E.S. Pat. 1,282,407. 
*S'cc XII. 


Matter in a finely-divided state. E.S. Pat. 
l,250,7t)S. See XIII. 


IIa.-FUEL ; GAS ; MINERAL OILS AND WAXES. 

Coal; Preparation of samples and elvmenlary 
auah/siso) - . A Zsi liimmer. J. Gasb(*li‘ueht., 
1010 , 62 , 54 50 . 

OhiE air-dried coal Is jiowdi'i'cd ami 50 to 100 grms. 
is sifted, and the amount of wnti'i* dclermiiied 
iK'fori' and after sifting. In tlu* casi* of ordinary 
<’oal tlu* loss of moist uri* in the process l.s (ritling 
{e.q, 04) t to 0 20'7,), but in tlu* cas(* of lignite and 
brown coal it may Ik* sullielent (e.g. 0 02 and OSS';:,) 
to cause uiipreeiable errors in tlie subsequent 
analysis. Tlie use of Deiglmayr’s tliermo-regulator 
(Per., 1002, 1078) (*nables a combust ion of coal 
to be made wltlioul attention. This aiiparatus 
consists essi'utiaily of a U-tube, tilled wilii 
mereiiiy, and is ])laei*d betwi'cn the ealeiiim 
eiiloridi* lulie and llu* potash bulbs. One arm of 
the E-tulx* has a eross-jiieei* at tin* lop provid(*d 
with a tap and conm*eling the ahsorjtl ion vessi'ls; 
the olhi'i* arm lias an extension with a shh' 
(ubnlnre coinu'cted with the g;is supply for tlu* 
buriu*rs Ik'Iow that port ion of the comlmstiou tube 
eontaiidiig the sanqile of I'oal, whilst the gas outlet 
lube Is attaelu'd to a lube wblcii p:isses tlirough a 
<-ork in the top of tlu* (‘xtension to n(*ar the level 
of the mercury. The snprily of gas to tlu* burners 
Is then Mnl<)ma(i(‘nlly n‘gnlalcd by the iiressnre of 
(he gas evolved from (lie sample of (*oal. — C. A. M. 


j Sulpliui : Fii'iiov hoiiih for determining in 

eoal. S. AA'. Parr. .1. Tnd. Eng. Clioim, 1010, 11, 

2:19-2:11. 

A noMii for determining snlfihnr in coal by fu.sion 
with sodium iK'roxide has a r(*movable fusion enp 
provided with a covi'i*, w'hieh is lu'ld in position 
hy a screw ea]). Tin* eiiarge of 0-5 grin, of coal 
with 0 to to grms. of sodium iK*roxido Is tlioronghly 
mixed ])y shaking the sealed enp, and Is then 
Ignited by heating the bottom of the cup with a 
Ak'ker burner, or by int'aiis of a flame from n 
blast lamp. Combustion is complete within half a 
minute, and, after cooling the bomb under the lap, 
the cup is removed and placed in wuiter. The 
apparatus is also upjilicablo to the dek'rmlnatlon 
of sulphur In pyrites, rubber, etc,, of carhoimceous 
matter In soils, and of halogens In organic com- 
I)Ounds.— C. A. M. 
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Gas; Production of from lignite. K. Bunto. 

J. Gasbeleucht., 1919, 62, .‘i4— 59. 

The results of gas-makiiiK tests wilh Hunpnrlan 
“ Totis ” lignite carried oiil in 1909 are des?ribed. 
The air-dried lignile eonlaiin'd moisture, 

9SS% ash, and of eomhusfible matter 

witli the following composition :—<'aii‘on. 72-9, ‘i; 
hydrogen, TcOS; oxygim. 1(127; nitrogen, M2; 
and sulphur, .']70%. Eacli r('lort n‘ceiv(‘d a charge 
of TJO kilos., and the distillation w.as continued 
for 1 hours at 1200° to 1250° (\ Tln‘ yield of gas 
per 100 kilos, of lignit(‘ was .‘ISS ch.m.' at 1200° to 
1220° (k and 10 0 cb.m, at 1220° to 1210° (k, or, 
excluding carlkm dioxide. .‘M-l and :r»-2 cb.m. 
rosfH^ctively. Afl(T the nsu.al cooling, washing, 
and purifying, lh(‘ gas obtaiiKMl at 1215° (k had the 
following composition : — (^(),, 12-0; (kJhn, 4‘0 

('(), 141; H., 452; ('ll,, 2,;5; and N,. 00V.>. After 
purification wilh soda-lime the yield iht 100 kilos, 
of coal was .‘115 cb.m., with si>. gr. 0 100, gross 
calorific iK)WTr 5950 cals., and illumin.at ing power 
(150 litres ixu’ hr., slit Imriier) II S. After i)urili<‘a- 
tlnn th(' gas still contained, iier 100 eb.m , 220 grins, 
of snl{)liur in the form of (*ai'bon bisnlphide and 
organic comiionnds. Ev«‘n after fiirtluu- piiriliea- 
tion willi lime the sulphur could not lie reduced 
hi'low 1S8 grins, [ler 100 eh.m , altiiough xvood 
ehareoal nnlneed it to 40 grins, (hi this account 
th(‘ gas was iinsuitahle for nse, hut it is suggesl(‘d 
tliat otluT kinds of ligniti' (ontaining less siili)hnr 
might prove more satisfactory In tins n'spia-t. 
The residue in the nOort averag.al 45 5, kilos, from 
100 kilos, of lignite It was .a gr(*y pnlvernlcuit 
mass wlilch required fore<'(I dr.mglit for Imrning. 
The tar (average* yiedd 4(11 was fluid and liad 
sp. gr. 1 19. On distillation 25 9'k distilled h('tw(M*n 
17(i" and 270°(‘ and 15(k', al)o\;* 2T(h('. wiiilst 
the yield uf pilch W's 5sre',, TIutc was also 
uhlaiiK'd 14 7 kilos of gas-liquor containing 1'1S% 
amuionia, tin* total .xicld of ammonia being 
22S grins. jK'r 100 kikjs of lignite Oyanogen 
(45 arms. IK'X j.er 100 kilos) was also sep.arated. 
Pndiminary drying would hi* nee(‘S.s}W'y to re'udeu’ 
mariN kinds of lignite* suilahie for distillation 

--C A. M 


“Straw oil” (iHdroleum dlstillato of about 
50° B., sp. gr. 0‘875), and the gasoline distilled, 
preferably in the presonc'e of glytt^rin. The ivsults 
thus oht.'iiiied are about t{% higher tlian those 
obtained with the portable oil absorlier (loo. cit.). 

( — Ck A. M. 

7Vi/ ra pour in producer-gas. Determination of . 

A. Zseldmmer. (Jasbi'leucht., 1919, 62, 55—54. 

'fill-: jiullior uses an apiiaralus based on tin* same 
prineipk* as tlial of (Iwiggner ((Miem.-Zeit., 1912, 
lidi. in which tlie gas after leaving the filter Is 
chilled to s(*paral»* tar oils. The filfer-tiibe Is 
pa<*ked >\ith cotton wind ;md asiH'stos, or for 
higher l('nqH‘rat nn‘s with glass W(H)I and ashostos, 
and after being weighed is introdne(*d into the gas 
tube, Ida* ontN*l of tin* tiller Is eonneeletl wltli a 
eoollng-1 ulx* (st*o diagram), which is HUS|H*nded 
in iee-\\ .'ilt'r, and wliieli lias pings of eottomwool 
in its iid(‘r and out lot lubes. As a rule the gas is 
pas.sed through I he eof)1ing-l uIk* for alioul 12 lionrs, 
tile lilter-tulx* being <4iaiig('d (‘very two hours. At 
the end of the given tlim* the e<uili‘nts of the 
eoollng-tnix* an* tninsf(‘rrod to a st()p])ered lla.sk, 



Adfural gas: Tesinig -- loi gasotinr contruf. 

(f (k Ohorlell. S. J) Shinkk*. and S Ik .'Meserve. 

J. Ind. Eng ('li(*in , 1919. 11. 197 -200. 

Soiai) material, such as charcoal, is us<*d :is an 
ahsorlx'iit for gasoline vapours in nainral gas. 
instead of oil as m llio iU(dlio(l pi’ovlonsly de.scrlhed 
(Ibis .1., 191S, 251 \). The ehareoal is packed into 
the absorber, preferably of aluminium, consist i rig 
of four tubes, each 22 cm. long and internal 
diameter 2 cm. A n'niovahk* jierforatr'd disc* in 
each lube is kc*pt in position about .'1 cm. from tin* 
bottom by moans of a iicdlow cyiindc*r atta(4i('d 
to it and resting upon a jilatc* at the iiotlom of tin* 
tube, Tlie tuiies are ronnected in series by m<‘;nis 
of tubes attaelied to the* bottom idatc* and tlu* top 
plate of the ahsorbc'r, and tlic*Kc* plates are covc'i-od 
with rubber liltlngs to make tlie njiiiaratus ga.s-light 
and fixed down with Ihunih-scrc'Avs. ‘riu* gas 
is passed iliroiigh .a How ni<*t(*r, fhc*u tlirongii a 
calcium chloride* tub;*, a dry meter, and a mano- 
meter, tx'fore (*nt<‘riiig tin* alisoriition hiiies. and 
finally, after l(*aving the tnlx‘s, through a second 
manometer. Tlie sp. gr. of the* gas may be aiiproxi- 
mately determined by measuring the time required 
for the delivery of a definite volume of air, wilh 
a con.stant diff(*r(*ntial height on the manometer 
of the flow meter, and applying the following 
formula 


o - (Time for gas flow)* 

p. gr. o Yir*flow^^^ 

After the absorption the charcoal from the tube 
is mixed In a distilling flask \YUh (500 c.c. of 


and 11 m* cooling I ulx* rinsc'd with fivshly-distilhid 
<‘tlu‘r in tile ease of lignite* gas or witli l>(*iizeuo in 
tile ease* of coal gas. 4'hc lillc'r tnix* is also washed 
out witli the appropriate* soIv(‘iit, the solutions 
dcliydr;il(*d by iii(*ans of fn'shiy-lgnited sodium 
Kuljihatc*, liltcr<*d through col ton-wool and sodium 
sulphate*, <*vaporalcd at as low a temperature as 
Iiossihle, and tin* re'Mldne* <lrl(*d and W(‘ighed. The 
lilter-tnbc eoiitaiuirig gas-hlack and ash is dried by 
nM*;ins of a ein renl of liol air, and weiglied. It 
still contains jiarllelc'S of tar, wliich must Ixi 
waslic'd out witli liot lH‘ir/;c‘Ue or loluc‘n(* wlien a 
separate* de*le‘rjnlual loii of gas-lilaek and ash Is 
re*epiire*d. For a Hiinullane*oiis def(*riiilnuliou of 
water vapour in the* gas two e-alcium edilorlde* tul)es 
.‘ire* inserle'd ix't\se‘en the* fille'r-luhe* and (‘(doling- 
tnlx*, and the wliole* afitiaralus we'iglie'd iiefore and 
after the passage* of tlu* gas. The* following resij|ltH 
were ohtaIiie*d with typical sample's of jirodiicer 
gas 


eUiH a(i Tfir j Tar j Inn-ease 
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87 
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1 6-84 

1 
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-0. A. M. 
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Polythionate process of [gas purification]; Economic 
importance and scientific principles of FcWs 
— r., A. Sauder. .1. Gusbelcucht., 1019, 62, 

CiSS—ASS. 

Thk author (h'scrilx'ri thi‘ ivacticms uiiderlyiiii; 
Ft'UJ’s process of reVioviii^' hydro^^en sijl]>hide and 
amrtioulu froni dliis .J., 1911, loM; lOlIi, IdO) 

and a l)rh*f account ol' tiic manner of usinjj 

the method on llie Jar^e scak* It is j)oinled out 
IliiJt Jn llie German iOm])ire in 19i;i, there were 
produced ;tli million Ions of coke and 14 million tons 
of t^as containing,' about 110,090 Ions of hydrogen 
sulphide, or l.’iO.OOU Ions of sul]»)iur, equivalent to 
;{0% of the t(»lal imiiort of pyrites, lly means of 
the Feld jiroci'ss, sulphur could be recovered 
equlvakmt to aOO.tMlO tons of sulidiuric acid of 
11. isp gr. 171) per annum.- S. S A. 


Ualor }]nipoiuti(/n iclontirtt and vvapoid- 

iion currrs o/ — . K. Dieterich. IViroleum, 

1917, 12, 070 077 (’hem. Zeiitr., 1919, 90, 11., ol. 

Tuf. author has determined tin* ratt* of evaporation 
of several motor luels, including “normal,” light, 
medium, Jind heavy ben'/ane (iKdroleiim sidrlt ), 
motor IkuizoI ltM)%), jiiid motor .alcohcd (9o%), and 
has plott(’d the results gra|>hically. Good “ normal 
benzim* ” gives a nearly straight, steeply falling, 
short eurve. 'I'lie higher the proportion of less 
volatile fractions presmit, the longer and more irre- 
gular the curve liccomi's. until It linally takes a 
nearly horizontal direction, as is shown In tin* 
curves for motor alcoliol. 'riu* UH'thod of plotting 
tlie evaponitlon against the tinu* is shown to be 
of gr(‘at utility In the \ahnilion of a motor fuel, 
a short, sttM'pi h<ralght curv(' indicating the best 
(piality of fuel. ,1. F. I>. 

lU-hol: Drtrnnnialtini o) the vaiot/le uilue and 
sulphur (onteni of — hp means of a bomb. 
A. riillip. Analyst, 191t), 44, 9.5—90. 

'PuK iH'trol Is wc'ighed out in a small sealed glass 
btdb or, lU’cferably. In a small stoi>iH‘red bottle 
such as is sometlnu's used for vapour d(‘nslty deter- 
minations. d’hls bottk* is placi'd on the platinum 
tray of the bomb together with a weighed amount 
of pure naphthalene and the latter is Ignited in 
the usual way. hMa* hciil lllHTated blows out the 
stopiK'i* of tlu‘ bottle or breaks the bulb and 
ignites the ]M‘trol. The bomb used should Ih* 
stronger than the ones usually employed and, as 
i*eiwated use may produce “ fatigue” in the metal, 
the determination should be carried out in an 
enclosure which will protect the observer from 
the results of an e\j)loslon. -AV. F. J:>. 


Petrol rapour: Phfisieal /oopcGic.v ot .T. 

Roy. Gomptes rend., 1919. 168. ,509-- .5i:i 

A MATUEMVTiCAi. dis<*usslon of tlie laws governing 
the variation of iiressure, volume, and temiH'ra- 
ture of pt'trol vaimur and the velocity of How of 
the vapour through an orithxv~AV. G. 

yaphthenin acids: Vtilisation of the prc.snit 

in certain mineral oil products. A. Kolbe. 
Selfensleder-Zeit.. 1917, 44, ;h 7- H78 Ghein. 

Zeutr., 1919, 90, II., HI. 

The sodium salts of the naphthenic acids give a 
strong lather, but the rxmetrating and clinging 
odour is a disadvantage. To minimise this draw- 
back the author recommends an addition of rosin 
soap (1 : 3), but even in that ease, after washing 
the hands, the (xlour is ijerctqdlble after some time. 
The 1»e8t n'sult in suppressing the odour was 
obtained hy the addition of 1 — ^1T» parts of fullers, 
earth to the mixed naphthenic and rosin soap^ 
The soap Is suitable for the dilution of soap stock 


or for the preparation of lubricants for drilling 
machines. Petroleum distillate from Boryslaw oil 
yielded 0-02% of naphthenic acids; gas oil yielded 
01%.~.T. F. B. 

Tar from gas producers using lignite. Schulz and 
Kubidne. aSVc TII. 

Ammomum salts from gas-liquoi. Heinekeii. 
See VTI. 


Carbon monoxtde in hydrogen. Rl<leal and Taylor. 
Nee VII. 


(Utppct o.rn/e in gas analysis. ()U. Sev XXIII, 


P.VfE.M.‘>. 

Jfriquetle and method of manufacturing the same. 
G. E. llile, Philadeli>liia, Pa., Assignor to 
American ilriquet Go. U.S Pal. 1,290,992, 
14.1.19. Appl., 17.4.17. 

An emulsion for binding lu’hiuetles of coal or 
similar material is made l)y mixing starch 1 part 
and nat(‘r 12 parl.s, and heating and stirring the 
mi\tur(‘ till the stjireh grannies burst and form a 
paste. Two parts of th(‘ rt‘sidue from i>etroleum 
disldlatioii is tlien a<ld(‘d and the mixture agitated 
to form an (miiilsion. The coal is U)ix<‘d with 
7-5% of I he emulsion.— W. F. F. 

linquetting madiuies for hgnile: Coal mi.rture for 
adjustuiq — . G. Nenbert. (hu*. Pat. o09,4r»4, 
7.9.10. 

When the moulds of a lignite briquetting machine 
have to be ehangiMl and a newly-ground mould 
has been pul in position, the feed hoiqu'r is tirst 
charged with a suitable ml.xtnre of powdered coal 
and tar and the madiine adjusted beloro charges 
of lignite almie an‘ worked.— J. F, B. 


Coke-ovens: (las and air eonh oiling nu aiis for . 

F. Peiter, Assignor to A. G. McKee and (1o., 
Gleveland, Ghio. G.S. Pat. 1.291.109, 14.1.19. 
Appl., 5.9.10. 

The gas supply and air supply to a by-prodiiet, 
eok<‘ oven are separately controlled hy means which 
produei* a i»rogr(‘ssivo throttling of both supplies. 

— W. P. F. 


Vertical gas retorts: Arrangement and operation 
of , Firth, Blakeley, Sons & Co., Ltd., 
Dewsbury, and E. .T. A. Shaw, l^eeds. Eng. Pat. 
123,408, 23.2.1S. (Appl. .3240/18.) 

The retorts are arraiig(‘d in a circle or regular 
polygon and each is provided with a feed hopjx'r 
^^hich is charged from a radial shoot travelling on 
a circular track. The top and bottom lids of the 
ndorts are actuated by .shafts which work in imlson 
so as to allow' of the simultaneous charging and 
discharging of all the retorts. 

(las-geneiator. R. W. Polk, Assignor to Laehxlc- 
Cliristy Clay Products (^o., St. Louis, Mo. U.S. 
Put. 1,204.207, 30.4.18. Appl., 7.1.14. 

Two tiers of retorts are arranged side by side, with 
a common viTtical standpipe between them con- 
nected to each retort. The portion of the stand- 
pipe l)etw’een the tiers of retorts is composed of 
movable scxllous, so as to permit relative movement 
of the retorts due to expansion on heating. 
Liquid-seals are provided between the sections. 

— W. F. F, 
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Ihimers; Atmospheric . J. E. WeyDian, New- 

castle-on-Tyne. Eng, Pat. 123,434, 13.3.18. 

(Appl. 4416/18.) 

Air Is admlttctl througli tlio valvo, N. and pipe, 
H, to the ehambi'r, G, and 1 lienee to the nozzles, 
F, which are conoentrio with the oiK'niiigs, E. Gas 
Is supplied through the eonduif, K. to the space, 
A, and air may also he admitted din'ctly to thi.s 
space through oiieulngs, P. in a plate, J. controlled 
by a disc, K. The valve, N, an<l disc. K. ar(‘ eon- 



nectcd to a governor which is controlled by th(‘ j 
jiressure in (h(‘ gas main. Secondary air Is sup- j 
plle<l to the spaw, P. Tlie gas is drawn in and i 
mixed with lh(‘ air issuing from the nozzle.s, F, in j 
proiiortioii to the velocity and volunu‘ of the air. j 
and the mixture passes out of the nozzle, (\ at a : 
high velocity. The buriK'r allows of high ctllcieney I 
being attained with gas of low calorific valu(‘, e.f/., ' 
blast-furnace gas, at low pressures.- -W. F. F, | 

das; Process fo) I he (vmhush<))i of — H It I 
Msixon, Muncie, Ind. U S. Pat. I.2111,.“»SU, j 
14.1.19. Appl., 1<;.:!.18. I 

G\s and air are supplied to a mixer in the jiro- 1 
portions necessary for compUdt* <'ombustlon, and j 
are pass<‘d to a burner at a vehwity of How whicli i 
is just sutlieient to j)rcvcnt back tiring.- \V. F. F. 


(las liquor: Method of and means for the treatment 

of . C. M, Croft, 11. O. t'arr, and P. O. S 

Nairne, I.ondon. Kng. Pat. 12.3,337, 2.6.17. 

tA])pl. 79u6/t'<-) 

Tun invention relates to a self (onlaimul api)aratu8 
for producing ammonium siilpliate from ammonia- 
cal Inpior, carried by a self-propelled vehicle, 
which may thus lx? u.sed for dealing with tin* 
ammoniacal liquor i)r(Hluced at small ^^orkH in 
different localities.— W. F. F. 

Fttel for internal combust ion enffines. E. C. K. 
Marks, London. From J*. d’O. Fayd’herlM*, 
Mauritius. Eng. Pat. 123,430, 22.I.J8. (Appl. 
6772/18.) 

Tue fuel consists of ethyl ether, 10—410%, a petro- 
leum fraction of relatively high Hash point, cjj., 
kerosene, 0 — 307o» and alcohol of ikO b‘ss than 
30° (3artler (sp. gr. 0*84), 30-S0%.~W. F. F. 

Pc/ininff apparatus [for natural-gas gasoline]. 
W. O. Snelllng, Pittsburgh, Pa., As.signor to 
Consolidated Liquid Gas Co., Chicago, 111. TT.S 
Pat. 1,259, 679, 19.3.18. Appl., 21.2.13. Renewed 
26.1.18. 

The apparatus comprises a vaporiser and ii series 
of superposed condenser sections with separating 
pieces between them. Gasoline is introduced 
through a central tube and is delivered through 
a spraying pipe so that it falls over a steam coll 


arranged within the vaporism’. The valves of the 
ajjparatns art^ so adjusted that a prt'ssure up 
to lb. i»ci' St}, in. Is developed by the vapours 
evolved from the gasoline. / The unvnporlsed 
portion est'jiiH'S through a pli4' at the lM)ttoni. The 
vapours pjiss upwards through the eondenau* 
sections in sueecMslon and aiv subjected lo frue- 
tional condemnation, hot water Indiig elreulatHl 
through tlie coil ii\ tlie lowermost condenser N(m'- 
tion. warm water through that in the middle 
.seel Ion, and cold water througli that In the lop 
Si'ctlou -L, C 

Jlpdroeafbon.s: Xppaiatus for eraeking --- . 

.L W. ('oasi, Jiin . Tulsa. OUla., Assignor to The 
Pro<v.ss Co rs Fil. 1.291.111.111.19 Appl., 

27.3.17. 

qhvo horizontal <-yliu(iricaI pressun* si ills, which 
ar(‘ lu*ated from IwHow, an* hi frev' '-ommunlentlon 
through a ves.sel serving as a trap, lo retain ear- 
lM>nae<‘ous matter separ.ited during <Ta(*klng and 
to(‘quallse the inti'iiial pressures in tin* stills. An 
overllow piix* lixads from the lower portion of one 
si ill to I he trai», and a si'cond ovtuHlow piiH* leads 
from the upper portion of the trap to tlu‘ second 
still.— T. St 

T.nhnentinif oils: ]l(inii)ai'luie of hightg viseous 
— fioin mis oj foie risrosili/ sueh as pas 
•of ” rfc Zeller nnd Gmelin, ElslJngen. (Jer, 
Pal. 297.77), 28 1 13. 

Till'; mliK'ral oil fraelion .scr\ ing as flu' raw material 
is <4ilorinated until ils si>. gr. al 13° C. rises lo 
11- -12. Tin* elilorinaUsI ju’odiK’l is Hum dis- 
.s-olV(‘d In twiei* ils w<‘igh( of an organic solvent, 
lrea((‘d w’Jlh snl]»liiirje acid of 66° L. (sp. gr. 1-84) 
and Kuhseipumt ly mmlralis(‘d and waslnal. After 
the treatnu'nt wllli strong siilplmrie acid, tlui oil 
mav he further Irealed with fuming sulplinrle acid 
containing aboul 2l)"'v SO, .1 F lb 

Feeding the fuinaces of gas is toil sittings, coke 
oriois, muffles, and thi lihe: Method of and means 
for ■ — . 10 M.i.s|<‘rs. I.omkm, ami Gibbons 

Pros.. 14(1, Dndlev. lOng Pal. 123.617, 19.3.18. 
(Appl. 4S0.3/1S ) 

Pi at: Met hint of add iiiians foi remoring water 
fiom — - A. leii Poseii, 'I'lii' Hague. Eng. Pat, 
12.3,317, 3.1.18. (Appl. .3692/18.) Lit. (^onv., 

21.2.18. 

Skk F.S. Pat 1,296,191 of ltM9; this .1., 1919, 166 

(JoKe-fin nave [o/ea]; Itegrnerating - . E. Ore, 

Caen, France. F.S. Pal. 1,291,621. 11.1 19 

Api»l., 12.16.17. 

Ske Eng. P.il 118.176 (»f 1917; llils .1., 191S, 616 \. 

lUuminating-pas : I'lirnaee foi piodtiehon of - • -. 
I». (J. Slrassmaim, Crefeld-Linn, (iennan.>. TbS. 
Pat. 1,28.3, s;i,3, 26.11.18. Ap))!., 12.12.16. 

Sle Eng. Pat. 107,368 of 1916; lliis .L, 1917, 9;)7. 

ligdroearhon produels: Frt tart ion o) fioni 

shales and loats O. 3’ L?i.y, Washington, 

U.S.A. Eng. Paf. 12.3,41.3, 27.2.18. (Appl. 

3321/18.) 

See n.S. Pat. 1,214.810 of 1917; tliis .7., 1918, 4 a, 

Economising fuel in futnaces. Eng. Pat. 123,573. 
See 1 . 

Oas-amlyHng apparatus. Bug, Pat, 120, 92L 
See XXIII. 
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Cl. IIb.— destructive DISTILLATION. ETC. Cl. III. TAB, ETC. 


IlB.-DESTRUCmVE DISTILLATION; 
HEATING; UGHTING. 

Avetonv. H. D. lijl-sHclt. Chcm. and Met. Enj?., 
1910, 20, UK). 

Fiikmv ^\nn (’him.. fi9. 7) referred fo Iho produc- 
(lon of aeetoae l.y fli(‘ dislillalion ot worn!, Hupir, 
ele will. K [.arts of lln.e. Under proper eon- 
4 lili(j)tK llils lar^e .piaiiUty of lime ma> be 
materially reduced, and if the mixture of lime and 
wood dost attaln.M Ihe maximum temperature in 
not less than 10 liour.s, and llie distillation pro- 
4 luclK an‘ removi'd from the ivlort quickly by imams 
of a eiirrenl of Inert ^ms, or preferably steam, a 
yield of 2(1% of aivtone and mixed ketones may 
hi\ oidalned with 2i% of lime calculated on tlie 
wel<?h( of dry wood. 'i’lu' higher lodones are 
valuable where a retardation of 4-vai)oratlon of 
the Holvmit is re.pdnal, as in a(*ropl!.m‘ <l<qM‘s. 
Sulphlte-celluloH(‘ wast. llfpiors can be utilised 
In this manner by (‘vaporallon to a thick eon* 
slsleney, and tin* addition of slaK(*d linn*. A^ith 
subsequent ilryln^' and distillation - K. 

I'ATKNTh. 


which la a box containing acid, the bottom of the 
box being closed by a lead diaphragm. A fixed 
piston is placed between the lead diaphragm and 
the cage. The chamber is closed above by a cover 
l.rovliled with a screw plunger, whereby pressure 
may be exerted upon a lead cap in contact with 
the top of the aeld-box, so as to displace the lead 
diaphragm, and di.scharge the acid on to the 
material within the cage. Escape of gases from 
the apparatus is ordinarily preveute<l by the lead 
cap, but sliould rupture of the lead cap occur, the 
gji.s(*s can (*scape by way of notches in the plunger 
scr<*w. Tin* heater is Inserted bodily in the liquid 
it Is <h*sired to lieal.— J. S. G. T. 

l.nmi): Hhctric or i a pour . E. Skaupy, 

Assignor to Deutsclie Gasgliihlicht A.-G. 
(Auergcs.), Ih'rlin. U.S. Pat. 1,291,209, 14.1.19. 
Appi., 9.0.10. 

The lamp consists of a r('C(*i)tacle containing .. 
conducting substaiu*.* which is made luminous by 
the current, and argon at such a high pressure that 
“ tin* liglil column is contract (*d in cross-section and 
spac<*d awa\ from tlu* walls of the rccx'i.tacle.” 

-T, St. 


lirtortr ot chanihi n Jor I he (irsfuirtirr ihslilliitiou 
of cathonmvouK mulninh: (UKUomo of - — . . 1 . , 

West Soiithi)ort, and W. Wild, lUackpool. Eng. ' 
Pat. i2;{,4ll, 4.4 IS (Ai.pl 57SS/1S.) i 

Goal or the lilo* is fed Irom a charging hopper Into ^ 
om* (*nd of a horizontal retort and pn'.sscd forwanl 
hy a horizontal ram. d'hc ram is mad«‘ In two | 
parts, one alx'vc tin* oilier, and tlu* npiH'r part is j 
directly actuated hy liydraulic means. The low(*r 
part is actuated hy the upi»cr part through a lost 
mol ion device so that both [.arts luovi* forward | 
togetlu'r only wlu'u tlu* acting fa<*<‘s of both parts I 
an* in line. ' Tlu* upper pail of the ram reclpro , 
cates immcdiat(*ly Ih*1ow the liopper so as to control | 
the mouth of tlu* latter, and tlu* material Is moved , 
fonvard hy tlie upp(‘r part of Ihe ram to till tlu* i 
space l)etvvi*(*n tlu* lower part .and the carbonise.l , 
material already in the retort, d'he whole ram 
then moves forward to press tlu* eharge througn | 
tin* retort. An automatic eateh is pixnide.l to i 
pn*vent the lower part, of the ram from moving j 
forward l)(*for(* tlu* two i>arts haw* thdr acting 
faces in Hue.— W. V. V. | 

I 

Distilintiou oj solid in>d lojiiid Mihsluuct s. A It 
Seaile, Sh(*lli(*ld Uiig. Pat IS 

lAppl. 47;!S/lS.i 

The eoiitliiuous tlislillat l.m of iK*at, coal, oil. (‘te. Is 
elTect.'d hy placing the materl.al on a series of cars 
which are passi*d thiougb a long tunnel oven beatcl 
oxtenially or Internally without the produ(*ts of 
Cfiinbustlon coming into contact with tlu* material 
being distilled. The tunnel is divided Into a series 
of compartmeuls so that the products of any desired 
stage of Iho disi Illation may 1 h* collected S4‘parat<*ly. 
The material on Ihe cars may Ih' 0 (Uupres.s(Hl, If 
necessary, during the distillation. The contents of 
Uie tunnel may be treated with st(‘nm, fine gases, 
or witJi a portion of the distillation products in 
order to effect deslr(*d eheniieal changes or for the 
productlou of a neutral or otlu*r atmosplu‘re In the 
oven. The heat contnlned In the residual producis 
Is used for warming the air required for the com- 
bustbm of the fuel. —A. B. S. 


Ueatini) Hquidfi hy thv heat (jrnerated hy chemical 

reactiotifi: Apparatus for . 11. Tiirrettlnl, 

Geneva, Switzerland. Eng. Pat. 117,601, 7.4.18. 
(Appl. 4041/18.) Int. Conv., 17.7.17. 

At the bottom of a cylindrical chamber Is a cage 
containing quicklime, J;Miryta, or the like, above 


IneandrHceuee elechic lamps, partirulaily for hujh 
iUmninaliuif powers. Ver. GUihhiiupen uud 
EU*ktrizItiits-A.-(i . l\i])est, Hungary. Ger. Pat. 
r;09.094, 1.5.2.17 

The electrodes of the lami) are not fused into the 
glass hut an* eoniU'cled with the e\lernMl h'ads l.y 
means of pole \es.«els eoiitaining a substance 
which exehides tlu* air and i.s a eonductor of elec- 
irieily. ITe.avy ineandescenee hodi(*s may Ik* used 
in such in ups. whi(*li can be constructed to give* 
ail illumln.'dion of 199,000 eamile ix.wer.—.T ]•'. P*. 

lui'dudf'seion (’ lamps ami app<natus u ilh ylass 
hulb.s erhaushd of oryycn; ^ealnl-in wires for 

. Schweiz. Giillilamiicnfiihrik A.-G., Zug, 

Switzerland. Ger Pat. :i0t).:M:5, 10 2.1S 
qhiE wln*s an* <omi'o.s('<l of j. eor(‘ of has(^ metal 
surroun(h*d hy a < <»mj)o* it ion mad.* up of a mix- 
ture of glass or similar mat(*rial with a dillieultly 
fuslbh* metal free fnaii platinum. For iiislance, 
p(>wdei’(*d uu'lallic lniigst(*n i.s made into a past<* 
with water and iiilimately mi\(‘d with iiowxlered 
glass; the win* is eoat(‘d wdth the i.aste which is 
then h(*ated to the fusion i.oint, so that It forms a 
.strongly adlierenl lay.'r over the wire. Wlivs 
coated with this eomiiositlon can he fused into 
glass in the same manner as platinum wires. 

- .1. F. B. 

1 aruum [c.f/., in X-ray lahes]; Mrfliod af produciiu] 

and maintaniino . W. !>. Goolidge, 

Scheiieetadv, N.Y.. Assignor to General Electric 
Vo. U.S. Pat. 1,2S9,072, 21.12.1S. Ai.pl. , 5 2.16. 

See Eng. Pat. 101,220 of 1910; this .T., 1917, 4tS. 


ni.-TAR AND TAR PRODUCTS. 

Tar from yas producers usiny liynitc as fuel. F. 
Schulz and V. Kal)elac. Mitt. InduBlrie- 
foixlerungslnst. Handels- n. Gew'erbekammer 
Prags, 1917. Chem. Zentr., 1919, 90, II., 26-50. 

The tar from gas producers in which lignite is 
uhimI as fuel somewhat resembles wooil ter. In 
tlie determination of asplialtum by Holde’s method 
(precipitation with alcohol from ethereal solution; 
this J., 1897, 471) only traces are obtained; 

normal benzine” (Hoide, this J., 1909, 831), 
however, precipitates nearly half the tar. 
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Cl. III.— tar and tar PRODUCTS. 


4 grins, of tar is digpstert with 40 times its 
weight of normal benzine” at a gentle he.at nml 
tilKTed after 24 hours. The insoluble residue is 
then exlraeled siKWSsively with hot Ixmzine and 
hot chloroform and the soluble ('\lraets r.re deter- 
mined. On i)rolonge(i (‘xtraetion with light 
petroh'um sidrit or hot alcohol the tar is alnio.st 
entirely dissolvc<l. The tar l’i*om ordinary pro- ; 
<iu(‘ers contains al)Out i0% of wal(‘r and that from 
Mond producers about dO®;,. In tb(‘ laboratory | 
tin* greater part of the water may be separ.iled by ; 
allowing tin* tar to settle at .about The 

S(‘pnrated tar is llioii (Ieliy(irat<‘d al aboni 140° 0.; | 
ealeinm ebloride is unsuitable for drying the tar J 
and tar olN, owing to tlu^ ]>re.senee of phenols, ' 
Tn the distillation of the lar llu' lirst oil eomes ou'r ■ 
at 215°— 22r)° (1. : the dislillate is eoloiirless at lirst | 
imt lati'r turns hrown. Distillation }»roc(‘t‘ds 
normally up to 2!K)°(\; eraeking tlieii begins .and ’ 
oils containing paratllns distil from .‘!U0° to .'110° D , 
leaving 20% of csjke residue: during eraeklng the ; 
(emi)erattire of the boiling jatch ris(‘s to 400' ('. 
The distillation of iln‘ tar yhdds about :;0% of tirst 
running oil, boiling uj) to alsmt 200° and free 
from i)arairins, ami about ^>0% of crackl'd oil con- 
taining paratlins. The fir.'.t running (dl contains 
organic acids, phenols, nitrogenoim bases, nn- 
satiirated aronialie and saturated liAdroearbons. 
Tlie phenols are i)artly soluble In water; on .shaking 
(ho oil with dilute eanslic soda In (be absi'iiee 
of air. a .\ellow solid iott Is oblainc'd wideb imnu'- , 
diately I urns rul in tlie air and tiiially blac'k. 
Afl('r exlracling Hit' pbt'iiols wdh .5'’,, caustic soda 
a furl her exiraclloii is obi aim'd b.v shaking willi , 
20 — 25% lye; the ('Nlrai'l ab^orb.s o\yg('n but does , 
not Ini'll rt'd. After rt'iiioMiiu pbernds and bases 
(lie oil is still liablt' to tuin Idaek or brown and 
reacts strongly with coik (‘iil rail'd sulphurie aehl 
T( may liowt'Vt'r bt' letmeti witli an aehl I'onlainlng 
Jt'ss Ilian SO'V, sulplinrie aehl. After refining and 
distilling, the oil does not change Its colour and the 
iinsatur iti'd liydi'oi'arbons may be pn'elpllaU'd by 
diluting lli(‘ waslt' acid, d’lit' idieiiols are Idglilv 
oxidisable and dt'posit a black rc'-iiioiis mass from 
whieli llu' simplt' plU'iKds ma\ bt' tlisl lilt'd with 
sit'am. Treatment of (lie oil with i»elroleum spirit 
in (lie prt'sonee of a little wait'!’ iireeliiitalt'S a lit'nvy 
oil which eoutains the grealt'r part of tin' phemds; 
this Is due to the formation of a phenol hydrate. 
Treatment with a small quant il> of 757^ sulphnrle 
acitl also preolpitatt'.s a htaivy oil vt'ry rlf*h in ' 
phenols, but I best' sejia rat ions ait' not complete. 

-.1. F. It. I 

ivf/irarf’nr, carhazolc, and phrnanfhranr; i 

hiliticfi, separation, and piirijieaiion of . ; 

I Determination of rat ha:(de.\ .1 ,M. (dark. .1. i 

Ind. Eng. Cbem., Ihlt). 11, 201- 200 ! 

For lilt' recovery of anlbraet'iie. earbazolt', and | 
phenantbrem* from ” anlliraet'iit' oil.” the solhls | 
are sepa raft'd by cooling, the ereostjle oil dralnt'd i 
off, and the iVsidnal crystals ct'idrifuged or 
pressed A typical saiuiile contaimHl .‘10-1%, of | 
anthracene, 22 07o of earbazole, ami 470% of i 
])hennnthrt‘ne. For the st^paratlon of these com- i 
pounds 10,000 gnus, of the mixture was slowly . 
heated to S0°(’. with 1.5, (KK) grins, of crude coal- ' 
far naphtha, cooled to 30° C., ami filtered. The j 
insoluble iiortion (A) consisttHl of 412r> grms. of a | 
mixture of {]0-2% of anthracene, 35-1% of earbazole, | 
and 4*7% t)f phenanthrene. whilst the soluble j 
portion (ID, after distillation of the naphtha, 
consisted of .5700 grins, of a mixture of 8*4% of 
anthracene. 1M% of earbazole, and 80-5o/, of i 
phenanthrene. The insoluble yiorfion (A) was 
slowly heated to 80° C. with 10,()00 grms. of light 
pyridine, cooled, and filtered at 15° 0,, leaving an 
Insoluble portion (0) consisting of anthracene 
»2%, cartMSsole 13-8%, and phcnanthretie 1-2%; I 


and a anliiblo poilhin (D) consisting of l«“l% of 
anthramie, 72'2‘’o of earbazole, and 11-4% of 
phenanthn'm*. d’lx' insoluble portion, (1, was 
inirlfied by furtlier lrt‘Mt>aent with pyridine, 
.sublimation, dislill'ition after fusion with potassium 
and .sodium hydnixidi's, ami erystalllsnilon from 
iK'iizem*, yh'lding a jiroduel (dl;5 grins.) containing 
llD hDo of antbraei'iK', 0'0(i% of earbazole, and 0'Wf% 
of pln'iianihreiK' Tlie soliibh' imrlion, D, w'as 
(n'ali'd with naphtha as before, ami yli'ldml 
1211 guns, of insoliibli' solids eonlaining 815% of 
earl>az(d(‘ 'I'hN was purified by treat ineiif wdth 
J»S% sulphurie ;ieid. and addition of water, which 
<llssolv('d the .snlphonaled anihracem*, and on 
snhllndng the Instdnblc portion !l(»0 grins of 
llilo"., (arba/ole was eblaliu'd. The soInhK* 
IHutioM. It, containing Hk' bulk of tin' phenanthrene 
was aanin treated with naithtlia and fraet lonat(‘d 
inl4> an insolnt>l(' )K)rtion <825 gi'ins ) eontaljdng 
2’S'‘,, 4d’ plicnant !ii'4'in‘. and a solnbli' portion 
( 1872 grms ) c<mtai!dng '.idS' o of ]4n‘nanthn*ne. Ky 
fusion with alkali li\ dro\ld('S, <lisl lllal ion, furllier 
In'alinenI wdih nai>htlia. (h'colorlsal ion wdlli bone- 
black, ami In'atment with alcolnd, 24110 grins, of 
pun' ery.stal list'd plu'nant lin'iic was obtalm'd. II 
was found tli.'il in (In' fusion wltli alkalis for the 
removal of carliazoh' (In' best resulls W4're obtairu'd 
willi a inlxlnrc' of sodium and jiotassiiim 
hydroxides. For the lairifleatlon of earbazole from 
anlhra(‘4‘m‘ by means of sniphnrie aehl a larg(' 
ex(*(‘.ss of acid Is rctjiilrcd. In practlci* It does not 
})ay to work up tin' ” gn'i'ii salts ” for anthracene 
nnl«‘ss they contain at h'asi 15‘V> lln'i’cof. For the 
d<'tcrmlnnt Ion of (In' earbazole (In' followdng 
modiUcallon of Hie KjeldabI nn'ihod is raiiid and 
gives n'siilfs In agn'cment with Hk' Dn I’onI tdtro- 
inefi'i* ineHiod : iniNtiin' of 05 grin, of tlie 

niati'i'lal with .30 ee. of strong sulplinrie acid and 
0-7 grin, of nn'rcnrie oxidi' Is (ligi'sted for one hour 
over a low llann*. Iln'ii cook'd, and. after tin' addi- 
tion of 10 grms. of potassium blsnlplinte, boiled 
iinlll clear. 'Hie liquid is cooled to ;;5°(’.. and 
tlilnted with 200 e.e. of water, 10 griiis. of sodium 
I hiosulpliat(‘ added, and Hn' wliole mmk' strongly 
alkalliK' and ilist Hied. - (’. A. M. 

A'itro-ffioiips; ICst imation of in orpanic coai- 

pounds h}f means of stannous ehloritle. .1. (4. F. 
l)nn‘('. (’lU'm. News. 1011), 118, 133. 
d'liK following imMTllk'al i<m <d' Young ami Swain’s 
im'Hiod (.1. Ainer. Hln'm. Soc., 1807, 19. 812) Is 
fonmi to give good n'sulls with nitrobenzene, 
o-uitrololuene, m- and pull roanilim's, ra-dlnltro- 
t)enz(‘ne, and p-rdi ropbeiiol (<‘oinpar(‘ also Altinann, 
Hds .T., 3001, 022): A weighed quantity (aiimd 
0-2 0 0 grm.) of Hie nitro-compoiind Is idaced in 
a 200 e.e. Erlenineyer fla.sk and al>out 30 c.e. of 
alcohol Is added. A slow sLn'ain of carbon dioxide 
Is passed through tin; flask while Hi(‘ latter is 
warim'il on a wuiter-batli. When the ulr of the flask 
Is dlsidaced by carbon dioxide, 50 c.c. of stamlard 
stannous ebloride solution Is introduced and Hi(‘ 
mixtun* warmed for 2 hours on (In* wafer-bath, 
the gas current bi'Ing continued im*'mwhilc*. ^J'he 
flask Is tln'n allow'ed to cool and Its contents 
fitrated with A/10 Iodine in prcMcnce of starch. 
Th'» stannous eliloride solution Is iircpareu by 
dissolving 25 grms. ef Hn In 2.50 c.c. of ('oncentrntca 
hydrochloric acid and making uji to 1(K)0 c.c., It Is 
standardised against the Iodine solution Imme- 
diately iK'fore use, as It iimlergocs gradual 
oxidation. —T. IT. IV 


Uaikxts. 

Tar stills. .T. Archer, Stockton-on-Teea. Eng. 

Pat. 123,880, 19.4.18. (Appl. 6667/18.) 

In an apparatus for dealing wltb tar containing 
up to 40% of water, the tar is blown by steam pres- 
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Cr>. IV.— COLOUBIKG MATTEBH AND DYES. ' fApril30, 1919. 


8nre from a Rteaiii-hcated tar (*Kg to an overhead 
tank heated by steam colls, from which it flows 
through a lient-lntcrohanger to th(‘ still, w'hlch is 
shallower than the usual tyts* and Is provided with 
partitions so that the, tar takes a zig-zag courses 
through narrow channels. Th(‘ dei»th of the tar 
in th„' still is i to h inches. Fins cMual in depth 
to the tar lay(T are arranged between tin* partitions 
on the inside of the hot tom of the still to assist in 
the transmission of heal. Heat is supplied to the 
still hy passing the products of combustion from 
gas burniTs Ihrongli a zig-zag flue arranged Ik*1ow 
llie still. The <lislillafe is collected in a closed pot 
in whl<-h the oil and water are separated, and the 
waste gases are burned under tlie still. The 
re.sidual i)il<li, on leaving tlie still, flows through 
the heal Irih-rehangtT in the <)p]a>sil<‘ direction to 
the tar.- S. S. A. 


Benzol and other oih; Meavs <tj <nnl uppuKituH fot 
purlfpiny - ~ and washiny o; inirtny tiro liquids 
of different speeifle qrarity. .M. W. Blyth and 
T. V. Miles, Sheflleld. Eng. I'al. 12:i,S;iO, 

(Appl. 42:17/18.) 

1U;n/.oi, or otlu'r oil Is fed Into a tank provhhal with 
two vahes, lliroiigh om' of which a regulat(‘d flow 
of ImuizoI is adiintt(‘d to a eonvolnh'd i>1|m‘, whilst 
tile Ollier valve admits a eontrolkal •piantity of 
l>enzol to the uppiT f>arl of .a tank containing 
Hulphiirie aeld, thereby dlstdaeing tfie acid from 
the bottom of the lank through a siidion to lho<*on- 
volntcMi pipe where it inlx(‘s with tlie luuizol. 'Phe 
benzol Is puriti si i>y (In* acid as it pa.sses down the 
to a tal! separating vess(‘l from tin* l)ot(om of 
which tin* sp(‘nt aeld is drawn olT, the ImuizoI 
flowing fnmi an opi*ning near tlie to]) through a 
])i|)e which enters a sc'cond tall cylinder midway 
between the top and the bottom. In this vessa*l 
the Ivnzol is treal(‘d willi eaustle soda lye which 
is introdne(*d at about the snnn* lev(»l as the benzol, 
through a i)i|>e enf('rlug the cylinder at the toj). 
The caustic soda lye is drawn ott by a sli)hon from 
tlie bottom of the evHiid(‘r, whilst Die i)enzol flows 
from the top of the cylinder to otiier similar 
vessels in wiiieh it is washed with wat(*r In (In* same 
manner. The working of tin* a]>])aratus is eon 
tlnuons,— S. S. A. 


Creosote oil: i^epa rating and purifying \V. 

Crnbl), West Hart I('])ooI. Eng. Bat. 12:h^‘»7, 

22.fl.is. (Appl. noso/is.) 

HnuoF creosote oil and sulphuric aeld (1 : fl by 
weight) are deliver'd in tin* ])roport Ion of 1 of 
acid to IflO of tin* oil. to the same ])nrt of tin* n])iK‘r 
end of a lead-lliie<l, sloiilng. liorseshoe-shaped 
trough, jirovhh*!! with lead ba(He-])lntes. The oil 
and acid mix Inliiualely in the trough :in(l flow 
from its lowH*r end into a settling tank which Is 
subdivided longitudinally by pjirtltions lia\lng top 
and bottom hol(*s at alternate (*nds. so (hat In 
tilling the t.'iTik the niixtnn* eiilers at one end and 
follows a tortuous course. Arrangemeiit.s are made 
for drawing olT the <*reosote oil and tin* aeld layer 
from laps fixed at suitabk* levels.~S. S. A 

Pa ra-n i t ro tot uene-orth o-s ulphon i c acid : M a n ufac~ 

iurc of . S. V. Hlntlkka. Helsinki. Finland. 

Eng. Pat. ]2fl,r)48. 17.1.18. (Appl. 1004/18.) 
Tvvknty kilos, of p-eynieiie is snlfihonated by slowly 
stirring with 00—80 kilos, of snl]>buric acid 
sp. gr. 184) at about 00® C. The product, 
consisting' chiefly of cymene-«-sulphonlc acid, is 
added to a slowly-stirred mixture of 18 kilos, of 
nitric acid (sp. gr. 1*48) and 20 kilos, of concen- 
trated sulphuric acid, keeping the temperature at 
40®— 60®C. Instead olj^ltrlc acid, corresponding 


quantities of sodium or potassium nitrate may be 
mixed with tlie sulphuric acid, In which case the 
tempc*rature is maintained at (10^—70® C.— L. A. 0. 

l^aphthol and allied producAs; Manufacture of — 
R. N. Wallach, Wapplngers Falls, N.Y. U.S. 
Fat. 1,291,300, 14.1.19. Appl., 12.1.18. 

A (X)xci:ntuatei) aqueous solution of a salt of a 
naphthalenesulphonic acid at about 100® C. is 
gradually fed into a covered vessel containing fused 
aqueous caustic alkali at alx)ut fl00®C.— L. A. C. 


IV. COLOURING MATTERS AND DYES. 

Indigo indushy; Present position and future 

prospects of the natnial . IV. — Effect of 

superphosphate manuring on the yield and 
quality of the indigo plant. W. A. Davis. 
Agric. .1. India, 1919, 14, 21—11. 

From the resulls of nmniirial trials made by various 
l)laiit(‘is it is sliowui that manuring with super- 
]»hosphale not only very greatly inen'ases the yield 
of gr(*(*ii plant ])er acre, but also gives a plant of 
very sui)(*rior quality, on the Biliar indigo soils 
wlileh liave recently shown such serious signs of 
impoverishment. When the soli conditions are 
favour;! l)le, and tlu'se can be assured iiy proper 
manuring, enormous yields of indigo can be* 
obtained even in a yi'ar of unfavourable climatic 
conditions and w’ith tin* existing .l.'iva j»laiU. A 
eombiiialiou of green mainiring with “ saimai ” 
and suiierphosphate is ai)])arenlly an ideal one to 
ensuix* not only a high yield of plant but also liigh 
quallly.-W. H. 

Hulphur dyestuffs; i^truciiue of highly sutphuiised 

. W. Ziinker. Z. ang(‘W'. Cheni., 1919, 32.* 

49-53. 

WiiEX higlily siilplnirised sulphur dyestuffs are 
treated by (he m(*tliod pn'viously d(*serilH‘d (this J., 
1918, 985 a) for tin* conv('rsion of the labile suliihur 
Into sulphurle acid, the residual iiiirilied dyestuff 
yields ;i furtlier quantity of sulplmrlc aeld if again 
heated .strongly in tlu* air. Tills oxidation may 
be brouglit to completion liy the following pro- 
eedun*, wliieh results not only in the transformation 
oi file labile sulpliur into sulphuric* acid but also 
in the coagulation of tin* wiiole of the adsorbed 
siilnhnr. From 30 to" 50 grins, of (lie eommereial 
dyc'sinff, (‘it her ;ilom* or with :uldition of tin* 
(plant ity of pun* sodium sulphide .iust necessary, is 
(lissolved in waiter and the solution tilt(*r(*d hot, 
tlie cook'd filtrate being made up to about 3 litres 
;nid r(*nd(‘r(*<1 faiiilly acid w*ith aeotie acid. After 
deiiosition of the dyesluff the liquid is dc'canled 
off, uelth(*r ;u*(*lie acid nor imiitral salts being 
deteet.ible ;is a rule after six such dt'canlalions. 
Any dittieulty In the d(*posltioii and decantation 
usually dlsappc'ars if the water addc'd each time is 
made just acid w’ith acetic acid; (he trace of 
adlu'ivnt ae(‘tie acid is elimliiaU'd during the subse- 
quent drying, but (lie sulphuric aeld formed during 
dr.\ing should not llu'U bo determined by titration. 
The dye.stnff is tiltc'ix'd off, dried at 100® 0., and 
nibbed in a morlar w’ith such a (inantity of A/10 
sodium hydroxide th;it the mass docs not turn blue 
litmus j ni>er (writing paper best) red. The drying 
and mixing w*ith alkali solution are repeated until 
no further formation of acid is det(.*<*table. With 
dj'estuffs yielding much sulphuric acid, a larger 
proportion of the sodium hydroxide solution may 
be added at first and the drying may be effected 
at a higher temperature, but 120®— 130® C. should 
not be exceeded. With careful working the 
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sulphuric acid formeit may be calculated from the 
volume of etandard alkali added, but determina* 
tion by titration in presence of phenolphthalein 
(loc. cH.) is preferable. When heated with sodium 
hydroxide solution, certain dyeslulls lend to form 
smlium salts, which do not yield their sulphur 
readily to solvents. After the a!>ove (reatment the 
dyestuff is, therefore, moistened with very dilute 
acetic acid, freed from any excess of the latter, 
and dried. After removal of orjranic impurities by 
extraction with alcohol, the residue is extracted for 
5“10 days in a Soxhlet api)aratus with ac<done or 
carbon blsulidiide; this dissolves all the free 
sulphur, which has been brought by the treatment 
described into a much less highly disjK'rse con- 
dition. The sulphur thus extracted amounts to 
0*8 — 3%. The material may he substHpiently freed 
from aecdone or carbon bi.su Iphide by a short ex- 
traction with alcohol or light petroleum, Inorganic 
salts being then eliminated from the dried dyestuff 
by retreated lixivialion with water; in some cases 
the latter purification is impossible as the dyestuff 
its(df dissolves in water. 1'he dyestuffs ultiinat<‘ly 
obtained readily form voluminous precipitat<‘s, 
which assume a highly gelatinised condition, the 
water-content and capacity for swelling often 
exceeding those of gelatin. When drh'd, these 
jellies form hard, brittle mass(‘s, which b(*hav(* as 
reversible colloids, rapidly gelatinising with water, 
especially In i)res('nc(' of a hnv drops of so<liuin 
hydroxide solution: ri'petitimi of this treatimnd 
destroys the power to g(‘latinis(>, The diflenuil 
extracted dyestuffs differ gn'all\ in projiertlcs but | 
they are all Insolubli' in ordinary organic solvents, 
ami in sodium sulphide or alkali hydrosulidilte 
solution tlu‘y mo'illy dissoha* more r<‘adily than the* 
original i)roducts; the solutions have jnarkedly 
inferior dyeing properties.— T. H. P. 


V. -HBRES; TEXTILES; CELLULOSE; 
PAPER. 

[IVoo/] f^courhKj process; Sowc ptohhvis nlatinp 

to the . S. A. Sliorter. J. Soe. I>\ers and 

Pol., 11)19, 35, 5r)— 5S. 

Soap acts as a detergent in two va,\s: hy Io^^(‘ring 
tin* Intcu’faelal tension Ixdween water and grease 
and by slabili.slng tine t'mnlsions and susiKUisIons. 
The first (‘ffeet may be stndi('d by determinations 
of the “ drop nnmlM'r ” of soap solutions in mineral 
oil. Exi)erjmenls showed tliat the intluem'e of the 
concentration on llie drop immlx'r Incrca.sed ;it an j 
(‘xtreimdy rapid rat(* n[) to 01% soap corn'cnt ration, 
after wlilch a further increase in eoncontration had 1 
hnt little effect. Thus it is not economical to > 
employ stronger soaj) solutions. Experiments on I 
the effect of sonj) on the stability of fine snspen- j 
sions showed that there is a niaxiinnm effect at a I 
eonamtratlon of 0-2— 0-3%. Tlie action of alkali 
in the soap is to increase the surface* t(*nsIon effect, 
even against inimTal oils; the alkali also tends, if 
Its concentration exceeds a eertaiji sin/ill amount, 
to diminish the stnhilising effect. In ))ractlee 11 Is 
usually advisable to .sacrifice to souk* extent the 
stabilising effect for tlie s.'ike of oi)tninIng a rapid 
initial emulsification. When i)|pet' goods are 
scoured with alkali alone the (*inulslfication is due 
to the formation of soap on the surface* layers by 
the action of the alkali on free fatty acid In the 
oil. For this purpose weak alkaline solutions are 
of no use, since they have no stabilising power. 
The alkali must be strong enough to form a suffi- 
ciently strong soap solution aud there must be 
sufficient fr^ fatty add present In the oil. On the I 


other hand. If the alkali be too strong, a soap 
solution cannot lx* fornK*d owing to the coagulation 
of the emulsion droplets. The addition of soap 
tends to diminish this eoagulating effet*t. When 
scouring with alkali alone, thy oil should contain 
.30% of free fatty acid ami Is better to avoid 
high eonet‘ntralions t>f alkali i!i the lidtlal stages 
until suflicieni soap lias lMX‘n formed and dlssolviMl 
to produce the nxiulsite slahilising eff(*ot; iKdter 
resull.s should tlu'n'fon* be obtained by ad<ling the 
i alkali gradually. 'riu* emulsion produced with 
j alkali alone is (‘oar.scr Ilian when soap Is used. In 
I some eases (he detergent action Is delllx'rately 
sacrificed in order to avoid the “ bleeding out ” of 
the colours, the strong alkali tending to salt out 
nol o!dy tlu* .soap but also lla* dyestuff. The ex- 
haust ion of the soai) bath may be* partly due to the 
removal of son]) ns a surfiov layer on the fine 
droplets of tin* emulsion, but the principal causi' 
Is fouling of tlie bath by dirt and grt'Mse.- ,1. F. II, 


Ixufl'tii (iiol ( ufocclluhfscs - cotn position and constitu- 
tion. r. F. c!n)ss and 10. .1. Hevan. ,). Soe. 
I>yt‘rs uml (’ol., 19J9, 35, 70 — To. 

is a compl(‘x tissui* coin])ost‘d of a true 
ej)id(*rmi.s or eutlele and umieriying scleivncbyma, 
lla* <rlls of wliieh are siiHieiimtly (‘ioiigat(‘d to rank 
as libies; undm* most elK'iiiieal tr(‘almeiils the two 
tissues ('xlilbit a joint ri'sistance. The material 
shoW4'd : moisluie s 9%; asli 2 7%; on boiling with 
l';„ caustic .soda solution tin* loss was I(i8% in 

0 minut<‘s ami 213'% in (>0 miinib's 3'he attack by 
a(im*ou.s caustic soda was not, liowcv<‘r, sufficiently 
sp(‘cific to afford a pure jireparation of cellulosti by 
(lie cblorlnatioii imuliod. On tlie otlier band, a pre- 
liminary tn'atmeiit witli aicoliolle caustic soda 
brolvi* down the ri'slstamH* of tlie culocellulose ester 
ami subsiMpicnt elilorinatlon yielded 42% of 
eellulost*. 'j'la* loss of wi'lglit willi alcoholic soda 
was eousidmahle : 39 91% with 2‘% NaOlI aud 
4i)'7'% with 3'% NaOll. Tlu* residue after sa|)Ouiti- 
catlon was nsnlily I'hloriuatcd, the lignoiie groups 

01 the seku’emhyma li))r<‘K being attacked and the 

ultima t<‘ tihrcs, 2 mm. in length, br*Ing separuted. 
The ratio of IK'l formed to ehlorim* combined with 
till* ligiioiie was approximaU'ly 2.1. The Isolated 
(•(‘Ihilose yleld(*d 5 2'% of furfural, as coiiifiared with 
S‘% for tin* crudi* rallla. From the soaps of the 
alkaline hydrolysis, 11- 12'% of a fatly acid ami 
tj 7% of a rcsiii acid, I Ik* sodium salts of which are 
Insoluble in alcohol, were seiia rated. The fatty 
acid had n composition corresponding to the for- 
mula with one (3)(>1I and one Oil grouji; 

iodim* value (Wljs), J3(»'%. The resin acid con- 
Inined 58*4% of <'arl)on aial 10 0% of hydrogen. On 
lusloii with aipK'ous sodium hydroxide at 250'^— 
300'^ Ck the separation of tlie fat consUluent 
oc<‘urred witli less modification, its lower add 
value being held to Indicate a higher molecular 
weight; the cellulose on tin* other hand was jiro- 
foiindly decomposed with formation of volatile 
adds, (kmversioii Into viscose, lx*nz<)ylaflon aud 
acetylation of the raffia gave mixed n^adlons of no 
sharply difi’erentiated character. Nitration gave 
results Indicating profound oxidation of the fat and 
resin components. I'Ik* lignin rejiellons of raffia are 
considerably sufipressed; It d(H-s not eoinhine with 
phlorogliicinol and n'daci's permanganate only to 
a llmit(‘d extent. (Vitaln (‘fleets of nitric add are 
8i>eclfic : a mixture of 3(i jairts of glacial acetic acid 
and 2 parts of nitric acid to 5 of raffia at 95® 0. gave 
the fat-resIn c()mpl(‘x in solution In a form show- 
ing minimum modification. Id lute aqueous nitric 
acid produced a structural cleavage between the 
cuticle proiwr (40%) and the sclerenchymatous 
tissue (90%). The cuticle proper closely resembles 
that of apple peel. The general characteristic of 
raffia is that of an ester of t^tty and resin acids 
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with an oxidised modification of cellulose In Inti- 
mate association with a llgnocellulose ether. A 
purple reaction with ferric eliloridc, which is 
Intensified hy alkaline ssponllicutlon, appears to bt^ 
a characteristic of the complex lissue.- J. F. B. 


Sal baric (Shoim mbusla) and Homv physhlofjicul 
probUnnH. ('. F. Cross and 10. .1. Jk^vaii, J. Soc. 
Dyers and Col., JUlO, 35, (IH-TO. 

Sai. hark is th(‘ product of an Indian tree and 11 s 
extracts an‘ lai^ely enij»Ioyed for tanning. The 
original hark coni a Ins 1 ()•.>— 12li% of tannin, 10-2— 
10‘H% of non-lannin (‘xtractlve matter, and K-5— 
of ash. The e.xhaushsl tun hark has l)een 
lnv('sf Igated from the point of vl<‘\v of a raw 
material for i)aper making. It yields 4r»% of 
c(*llulos(‘ hy the ehlorination method and the ulti- 
mate tihr(‘ has a le?iglh <d‘ It) -Jo mm., hut the 
material Is not adapUsl for I lie industrial manu- 
facture of hleached ct'Ilulose, although it may Ik' 
conv(‘rU‘d into a hrown pulp, sullalik* for wrapping 
paiKTs and hoards, willi a yhdd of 40 — 12%. A 
peculiarity of this liark Is the high i>roportion of 
ash, whlcli Is largely due tn tiie ju’i'seiice of cakdum 
oxalate. Th(‘ evliaustcd iiark contains 12— lO'u of 
oxalate, calculali'd as CaC.,()j, exi.sling largely, 
howevc'r. In the form of tie* lilnoxalati*. This 
oxalal(‘ Is not readily (wtraded in the cold, and for 
Its lecovei’y hy an industrial proc(‘ss, It Is n(‘ci"^sary 
to stiH'p th(‘ material in a solution containing irc’o 
IKd. 4Mi(‘ extraction of the o\ali<* acid could lx* 
operated In conjunction with I lie manufacture of 
tiaiM*r pulp. O'lie aulliors discuss the po.ssihh' hypo 
thesi*H which ni.’Count iihvslologically for th<‘ 

production and ac<MimuIal ion of oxalic achl In the 
cortical tissues.- ,1. F. B. 


Waxed paper; Reeoreip (if para Hi a aar from wafde 

b)f extraelion irilh volatile solrentfi. (). 

Kress and Ti. F. Hawley, .1 Ind. Fng. (diem., 
1011), 11, 227- 220. 

By shri'dding waste waxed pjipm* and tivjiting it 
with frcH* steam in a hiaiter for 2 days the amount 
of iiaraflin wax in the pulp was reduced to 0 0%, 
but the pulp was not, suitahU' for r(‘gular use 
In an ordinary paper inachliue Belter results 
were obtained hy extracting the wax with gasoline 
(h.pt. 00° to 1 10° C,) In a vertical cylindrical e.x- 
tractor provided with a closed .steam (‘oil and a 
steam jet. After the extraction wdth tin* boiling 
solvent, st(‘am was admltti'd, the stduthm drained 
off from the bottom, and the extraction (Continued 
with fre.sh solvent. By using 8 galls, of solvmit to 
20 lb. of paix‘r In a seii(*s of 4 extractions, according 
to the counter-current ]»iiuclple, from 070 to 07*5%, 
of the wax was (‘xtnu’ted. Bapi'r made from the 
recovered pulp w.is as stnmg as the original ]>aiK*r, 
and, after bleaching, could Ik* us(‘d again foi the 
manufacture of waxmd iiapi'r.— (’. A. M. 


Acetone. Baswit. tire lln. 


Patents. 

Viscose; Process for the precipitation of — for 
the production of artificial threads and other 
structures. (}. Walther, Crefehi, Germany. II. S. 
Pat. 1,202,544, 28.1,19. Appl,, 0.0.14. 

See Fr. Pat. 473,250 of 1014; this J., 1015, 540. 


Material resemhUnp celluloid from fish scales. U.S. 
Pat. 1,204,970. Sec^V. 


VI.-BLEACHING; DYEING; PRINTING; 
HNISmNG. 

Titanium compounds; Properties and uses of some 

[in dyeing etc.]. .T. Barnes. J. Soc. Dyers 

and Col., 1019, 35, 59-412. 

Titanium salts an* emiiloycd as mordants fer 
alizarin dyestiilTs, logwood, etc., as a constituent of 
a r(*d colouring matter in combination with tannin 
and a.s stripping agents for dyestuffs and reducing 
agents in analysis. Tlic nio.sl important c*om- 
inercial salt is titanium sodium sulphat»‘ 
TiO(SO^Na)j,2H./>. It is very dilllcult to dissolve* 
in pure w'ater and is at onev decomposed hy boiling 
wmter, giving insoluble metatitanic acid. By adding 
a certain amount of sulphuric or oxalic acid it may 
rt*adily Ik* dissolved by heating. A strong solution 
may he prepared by fn'quent stirring with 2 -.3 parts 
of <*<dd wider for s(‘vi‘ral da.\s. This sidiiLiou may 
be diluted to a certain [)oiiit without decomiiosltlon 
or It may he ni'iitralised and n‘iidered basie by the 
addition of alkali, provided it be kejit eold and 
eoncentrat('d ; hy moderate* dilution of the basie 
solution the titanium is pieeipitatcd as li> dioxide*; 
on lie‘allng tiie pre'ciiiltate is e'onvcrted into me'ta- 
litanie aeid wideh is ii.scless from a tinetorial point 
of view*. Afti*r addition of a e*ertain amount of 
sulplinrie* aeid to a higlily diluh'd solution of tlu* 
Hiilpliate, the latter naiy he heate'd to 40° i\ without 
serious ehaiige. By stirring 1 part of the salt with 

0 parts of a cold solution of (il!iuh(‘r's salt at 
5° iiv. (sj>. gr. 1025) for sev(*ral days a solnlioii 
containing 2'% of TiO, may he (»hlaine*d wiiieli is 
stable in tin* cold and may he dilupMl almost in- 
elt‘linlLely with wejik sodium siiliiliale; siieli a solu- 
tion is useful for (Ixing tannin in mordanted goods. 
Titanium i»olassiiim oxalate, Tl()((\,()^K),,2ll,(), is 
now replaced hy tin* e*he!i])er sodinnrsalt. ’ In using 
tlK'se salts for k'atlier d.\(‘ing it is im))oitant to aelei 
siitlicient oxalie aeid to combi lu* willi the wdiole* of 
the calcium in the wji(<*r. 44ie ammonium wilt is 
more soluble tlian the potassium salt anel is not s(» 
readily ohtaiiu'd fri'e* from iron; xvitli tiie aelditioii 
ed’ soelium acetate* it may he drie'd e>n cotton w’ilhout 
te*iuleriiig. Titaniiim taiino-oxalate is simply a 
solution of tlfaniimi taimatc* in oxalic acid. 
'I'itaiious salts lUiiy also Ik* us(*d as mordants hy 
Hte*e']»ing tiie e*lot)i in a soJulion of llic e’liloiiele or 
sulphate, sjiu(*cziiig and ('xjioslng to the air; a con- 
sldi*rable elepeisit eif TiO^ in the* fibre* is thus jiro- 
du(*e'el and may he* Incre.'ise'd hy i)ieparlng the elolh 
with Turke*y-red oil or tin. With tltanons solu- 
tions, any iron pre*s(*nt has no di'leterious efl*e*(;t. 
Titanium browns an* mein* resistant to light than 
the snlidiur (Colours. Any shade of hrowm may he 
ohtaiiwd on taniHel yarn hy conihining Iron willi 
the titanium sulphate Ihpior and varying the shaele 
by adjusting the* acidity of the* bath, the iron 
tannate lM‘lng more* s(*nsitive* to adds than the 

1 Itanium. .T. F. B. 


Patent. 

Textile fabrics; Stop motion for machines for 

treating nith Iittaids. F. VVe^od anel T. 

Fraiw, llndelersfielel. Kng. Pat. 123,(;2fi, 26.3.18. 
(Appl. 52.50/18.) 

The invention relates to mee*hanlsm whereby the 
e>|K*ratlon of the machine Is stopiieei automatically 
in the event of the drafts of fabric or any of them 
failing to pass through the respective openings in 
the guide rail, or the draft of fabric winding around 
one of the nipping rollers, or the breakage or failure 
of the belt which transmits motion to the draw 
roller. 
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Vn.-AaDS; ALKAUSj SALTS; NON- 
METALUC ELEMENTS. 

iSulphuric acid; Manufacture of fiom yalcna, 

Goldmaiin, Motull u. Erz, 1919, 18 , 11 — 48. 

A co.VTACT pluut for tlio manufacture of sulphuric 
acid from galena has lK?en in operation at the lUns* 
feldhammer lead smelter, Stollxu’g, since January 
1912. The ore mixed with about 20% of limestone is 
subjected to preliminary sintering in a cylindrical 
coke-llred furnace tlie sole of which has a diameter 
of 0 — 8 m., and revolves at a speed of 20 revolutions 
I>er hour. The mixture, ^^hich (‘oiilalns 11% of 
.sulphur, thus loses 10% of ils siiliOinr couleiit ; the 
furnace gas cwitains 0 ir»--0-20% of sulphur dioxide. 
The moislened material is (hen blast-roasted in an 
.jiutomatic Dwight-Lloyd-von SchlipiKmbach sinter- 
ing pot containing 24 compartments, 1<5 of which 
communicate with a fan; the otiier (Oght are u.sed 
for cooling and re-charging. Tlu' futO consumittlon 
is i— 2%. The rich(‘sl gas fioin the first s eom- 
paitments contains 4—5% of sulphur dioxide; the 
floorer gases from tlu' last S compartments are lial 
into the first coiuiiartments. 44ie total cost of 
loastlng is IM. , ‘112— 2 50 p(‘r nuOrie ion The most 
tlillicult problem, (‘limination of llu‘ funa* Iroin the 
cas current, was evcuitualiy solved i>v tin* use of 
iilters eontaining sawdust nesting on wood shavings, 
which becomes impregnated with lead fume and is 
renewed from time to tinu‘. Tlu' platinum contact 
mass has bi'eii in use for 2 \(‘ars without le- 
u(ui('ration --W. 11. S. 


^ t( ri(‘' acid : Conccuf ration o/ - M. K.t lienl»;i<‘h 
(’him. et Ind., lt»19, 2, 1 i2- 152 

rmiJMiNAiu concentration of nitiie acid to ('»5 
hS% Is etbrted by healing with gases otitaiued b\ 
the combustion of .solid or luiuid fuel. 'The i)lant 
I'onslsts of a s(*ri(‘s of clo.sisl ('arthenwaie pans, 
arranged in oascudi' and connected by tul.M>s. The 
aeid and liot gases tlow in eounter-currenl. The 
.sm’les of pans is divided into tvso distinct jiarts. 
in the first jiart the a(‘id Is heated to the boiling 
point, whilst the .second part forms tb(‘ concent r;i- 
lor iiroper. 'I'lio vapours pa.ss to a tow(‘r divided 
into two sections. In tlu' lower port Ion th(‘ vapours j 
from the pans m(‘el wi'ak nil lie acid wldeb is tlu*n‘- 
i)y coneeiitrati'd on its way to the pans. Jji the to|) 
portion of tlio tower the last traces of nitric acid are 
ah.sorhed by a sjuay of cold water, 'riie vaixuirs 
issuing from tin* toj) of tlie towau’ juiss to an ejeetor- 
■('ondensi'r of tin* ]>aroin(‘trl<* column tyiM‘ which 
malninins tlie apparatus under diinlnlsluMl fin'ssnre. 
T'lu' waaik aeid rcTovi'red In th(‘ toj> portion of the 
lowei* may he used In waishing towers for tlie r<^ 
<*overy of nilious vapours. For further c«uieeiitra- 
llon of th(‘ acid, disl illation in admixture with a 
dell .\ dra ting agent, such as snlphnrie aeid, is peee.s- J 
sary A jdanl is d<‘seritM'd in which the sulphuric 
acid is introduced at the top of a towau’ of volvie 
stone. granll<‘, or ueid-jiroof metal, where it nu‘e1s 
w’lth the weak nitric add. The nitric aeid Ik vapo- 
rised at the lx>ttom of tlie tow(‘r by steam. After 
contact with tlie snljdnirlc acid, tlie dehydraUxl 
nitric aeid emerging from tlu' top of the tower is 
eonvej^ed to ('oiidensers. Tin* n^slstance of the 
system Is overcome by a vacuum jiump. The efB- 
elency of the process is Ix^st controlled by compiling 
a heat bnIanfH‘ sheet. The author Indicates In detail 
the factors affecting the balance and a table is given 
which combines the results of stweral trials. It 
is shown that the proportion of steam requirtnl, 
relative to the amount of water evaporated, rises 
as the nitric acid becomes more concentrated. The 
production of a tower Is relatively lower as the con- 
centration is Increased. By superheating the steam 
to 450® 0. and preheating the sulphuric acid to ' 


90® 0. there is an lucn^ase of 11*5% In the produc- 
tion of a tower treating 45% acid, whilst the amount 
of sulphuric acid required is redu(?ed by 18% and 
the quantity of steam inj<'cto(^ by tl8’5%. The con- 
(xmtratlon of the two acids and the rate of their 
(Itdlvery to the lower require careful control. 

--S. S. A. 

Jlj/drocffanit acid; Manufacture of — — . H, A, 

IVIton and M. W. Schwarz. Fhem. and Mid. 

Eng., 1919, 20, 1(15 -li;i;. 

Il\DKO('\\Mc acid is prodmvd by the internetiuii of 
sodium cyjiuide and dilnie snlphnrie acid, an excess 
('f acid being usimI to pnwciit the formation of dark 
tars. Sodium cyanidt' solution (20%) is slowly run 
into dilute suliihiirli* acid contained in a RO-gallori 
sleain-j.acketed lead lined vessel, provided with a 
ineehanlenl stirrer, ami the hy<lroeyanlo a(4d 
evolved, togethi'i* with st(‘ain, i>ass(*s through a 
eoliiinn packed with coke into a letlnx <-ondenser 
consisting (»f a coil of i in. diam. Iron piping sur- 
roiindml by (’omleiised llcpior runs lau'k into the 
.still and the coolial gas Is pas.sial through a inueh 
larger ic(‘-co(>l(sl condensing worm, from which the 
liqneli<Ml hydrocyanic acid runs Inlo a slaad Iron 
evlindm* surnnmil<‘d by ice. Tin* ri'celvlng (‘yllndiT 
is provided w it h a bottom onllef pipeanda V('nt pljie 
at the lop. Towards lh(‘ end of th<' ri'adlon, the 
charge in the still Is heali'il to boiling by means of 
steam t<» the last traces of hydj-oeyanh? acid, 

'i’lie (‘ontenf.s are run onl from a hoi lorn diseharge 
whil(‘ hoi to avoid Inmhh' from (Tyslnlllsat Ion. An 
averag<‘ ylidd of 78 ’,, of I hi* theoridleal (inanlily has 
hixm ohlaimal, the aeid having a imrlty of {)0— 95%,. 
and a production of 250 Ih. ]>er 24 lionrs was main 
taincMl in a plant of tills ('apaelty, Frovlsion Is 
mad(* for brim* cooling and moie aieiirale Imniiei’a- 
(nre control In an enlaiged jilaiil, and a hlsnlphati' 
lower is lntro<hi( <'d helw(‘en tlu‘ main condenscT 
and lh(‘ receiver to obtain more eliieieiit dehydra- 
lion, as the stalOIil.v of the acid is ilejK'iidi'nt iijion 
ils pnrltv.- (’ A K. 


Ammonium kuIIh; t^nnidr apjiaiutiis for obtaininu 
— from the pan I’uiuor in fiinatl aas-irorki*. M. 
Ileiiu'ken. .1. (hislxdenelit., 1919, 62, 20 — ,21. 

Tiir gas II((ii(n* thwvs from a high li vid lead-lined 
W(M)d reserNoir ahoni 1 eh. in. in e.ipacity, Ihrough 
a coke or charcoal lllter Into a la nit, whore It Is 
nearly mMilrallsed wdlli waste liydioehlorie acid or 
sodium bisulidiate, and Is then run into evaporating 
pans at a low’er level. l’hes(‘ are heated by means 
of a water- or sand-bath, the coke from the lllter 
ixOng niili.sed for heating the iialli. About 175 kilos, 
of sodium hlsnlphate is required to neiitrallsi* 
1 cb.m, of gas litpior containing 2-5 'Xj of ammonia. 
Tlie re.snlling salt contains 9 to 15'% of nitrogen. 

-0. A. M 


J.cad; Dctcf minat ion of ~ in Irail salts. It. L, 
.Morri.s. (’liom. and Drug., 1919, 91 , 212—243. 

1 K.sTi<)\Tio\ (d l)i(‘ H.l’. method foi I ho determina- 
tion of leail in pure haul salts (ineeijiltniion ns 
oxalate and titration of th(* precipitate with jier- 
inangauab^ solution) showed that low' r(‘Hulta are 
olitalned unless the preeipllatlon Is made In rela- 
tively concemtrated acetic acid solution. The fol- 
lowing procodnri* is r(‘commei)ded 0-5 grin, of lead 
acetate is dissolved In 50 c.c. of 50% acetic acid, the 
solution In^nted’to boiling, and 1 grin, of oxalic 
acid is added ; when cold, the prwlpltate Is colleckM 
on an n.sbestos filter, washed with water to remove 
all frtHJ oxalic acid, then trn inferred to a vessel 
containing 150 c.c. of hot 0% sulphuric acid and 
titrated with AVIO permanganate solution. 

-W. P. 8. 
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Mfinfidficffd (Ho.ride,’ Process for the regeneration of 

, P. Hulot. Ann. Chlm. Annlyt., 1919, i, 85— 

87. 

OwiNO to the RcareU.y and cost of natural 
inanf^aueKe dioxide, varloua methods have betm pro- 
i>oBOd for lh(‘ rep'ia'Vjillon of dioxide from waste 
products or liie eoin^'i’sien of inaoKane.si.' compounds 
inlo Ihe dioxide 1’liese methods include oxidation 
of manpinouH oxide with nitric acid, calcination 
of rnanKanons nitrate or manganous (‘arlxmate, 
fusion of nianpinons earlK)nate with potassium 
clilorate, Jieilon of chlorim* on maiiKanons carlnmate 
snsiHmded in water; action of manpanoiis chloride 
on pormanKanat<* ; and action of sodium hyjio- 
elilorih* on manganous eliloride. The i>roducts ole 
taiiuM) hv these m(‘tho(lH <lo not contain more than 
70 to S0% of MnO,. A product containing 95% 
MnO.^ may be obtained by tnaitlng Weldon mud 
with ' 20 % nitric a<‘ld wlilch dissolv(‘s the ex<‘ess of 
calcium carbonat(‘ and leaves the manganese* dioxide 
iiimttacked. -W I‘. S. 

Zirconium oxide; Pailinl punfualnoi of - . A. .1. 

Phillips. .1. Amer. ('eram. Soe., PdS, 1, 791-SOO. 
(hiUDK zlrconia when sintered with sodium carbon- 
ate and then l«'ach(*d with wi*ak aci<l was not freed 
from iron oxldi*. Uepi'ated roasting of zlrconia with 
animonlum chloride, sodium chloride*, sodium .‘sul- 
phate and carbon, sodium sulphide, soelluin lluoride, 
or sodium tluorlele* atid borax also proved unsatis- 
factory. lOxtraction with h\drocliloric ae*id did n<)t 
reduce* the* ireen eexhle* Ix'low 0t;2';{,. The* b(‘st 
re'sults we*re‘ obtalne'el by passing a e‘urre*nl eef moist 
edilendne* ve*rlle*ally threwigh the* zlre*onia mixesl with 
d% of tinely leeAvelere'd pe*troleuin exeke*, memlde'e! into 
balls and pae'ke*d In a c.\ linelrle‘al furnace heate^l 
e*xte*rnallv to 1KK)° C, (Se'o also .1. t‘he‘m. Sex*., May, 
1919 ,)- -a'. B. S. 

(Jarhon monoxide in hudrogen; Instrument for the 
determination of small ouantities of - - . E. K. 
Kldcal ami II. S. Tavlor Analyst, 1919, M, 
S9~94. 

In the* apparatus eleserllx'd the eairbeni monoxiele Is 
oxiejllseel te) ('arbem dle)\iele by ])re‘fe‘re*ntial e*alalylTe* 
combust le>n. The catalyst e*onsists of a ndxture* eef 
iron and chromium oxiele's to which small eiuanlities 
ed' cerln and Iheerla are* aeleleel: lM*twe*en 200'^ and 
200'^ C., this eaitalyst oxiellse's the carbon immoxiele 
ceemplete'ly but ehees ne)t attack the* hyelre>ge*n. The 
hydrogen in whie*li the* e-arlxen me»ne)xide is te) lx* 
delerminexl e*nU*rs tiu* ap])aratus Ihremgh an lnle*t 
tube and Its xoluiue* is measuivel by a Venturl-type 
gauge; it then ine'cts a supply eef e>xyge*n (e)btalne*el 
by electrolysis e)f stuiium hydreexlele sedution 
l)etween nie’ke*! eU'e l rode*s) and is e'e)nelne*te*d te) the 
catalyst ohainbi'r which is he*ale*d to about 2.20® (k 
The exit gase*s from the* eliamlx'r pass te» an absorii- 
tion column lilk'el with glass we>ol thre)ugh whle-h 
Is flowing, at re‘gulale‘el sjK'e'el, a stanelarel eabeeut 
A/200) calcium h.\droxielc se>lntle>n. Tlie latter 
absorbs the e*arlx)n dioxiele anel. as it le*ave‘s the 
(*olumn, is passe*el threeiigh a small e'U'ctrolytlc evil 
where the conductivity e)f tin* soliitlem is measured. 
A knowle'elge* e)f Ihe* spe'exl of gas anel llepild How and 
e)f the strength of the* calcium hyelre)xide se)lutie)n, 
and observation of the eU*e’trical nmasurlng inslni- 
me'iit, enable the jn'icentage* e)f carbe>n monoxide in 
the* original gas to Ik* eibtained, or the perc(*ntnge 
may be I’ead diivctly by using a suitably graduated 
chart in a recording tyix* of instrument.—W. P. S. 

Polyatotnic gases; Calculation of the chemical con- 
stants of , A. Langen. Z. Elektrochem., 

1919, 28, 2.5-45. 

Th® following “ chemical constants *’ (Nernst, 
Verhandl. Dents. Phys. Ges„ 1916, 48, 102) have 
been calculated: N(^ 0-92; 1021-0*539; CO, 


-0*04; -0 05; CO„ -0*406; H,0, -1-930; and 

NH,, -2*454. From these values the Einstein func- 
tion of the specific heat has been calculated and the 
following values obtained : II,, 430; NH,,, 67*5; H^O, 
30; CO.^, 7*23; 0,, 0-7.3t>; and NO, 0-543.-.1. F. S. 

FehVs polgtfiionalc process. Sander. Sec IIa. 

Titanium compounds. Barnes. ^Vc VI. 

Zincjiom sulphuric acid chamber sludge. Brough- 
ton. Hcc X. 


Sitnms fumes in air. Toombs. See XlXa. 

1*\TKNTS. 

Mine acid; [Toircrs for use in I he] manufacture 
of - . B. Dawson, Bradford. Eng. l*at. 123,344, 

14.11.17. (A]»pl. l(5,t;92/17.) 

A lowhii for .scrubbing tlie gases from the condensers 
in Ihe manul'actun* )d’ nitric acid is provided at 
the bottom with a tank containing water, a water 
supply pip<‘. and a draw-off cock. Below the levi‘l 
of the wjiter Is a nozzle or nozzles connected with 
a compH'.sscd air supply, wh(*rehy tlu* water is 
forc<‘d upwards and di'sec'iids again into the tank 
as a lim* .sju'ay. An inlet jdpe just above the level 
of the wall*!* ami an outlet pii>c at the top of the 
tower arc provided for tlie gasc's. - L. A. (k 

Sitrogin itnths; Pi odiiclioii of . E, B. Maxtoil 
and (i. K. Uld.sd.iU*, W.ilsall. Eng. Pat., 10,7S1, 
26.7.15. 

A xiixruKK of ammonia ami oxygen is passed at 
406® C. to C. o\('V a catalyst eonlaining iron 
oxide and the oxide or hydroxide of another metnl 
appreeiably electronegali\e to iron and nsluced hut 
not melt(‘d at the temperature em])loye(l In the 
eatalylie oxidation of ammonia, together with the 
' oxiile or li\droxl<l(* of an alkaliiie-('arth metal. Foi* 
examiile, ioo parts by weiglit of pure eryslallised 
f<*rrie nitrate and 10 parts by weiglit ol pure eopp<*r 
ultra I (* are dis.solved in water and preeipitat(*d by 
the theoretical quantity of sodium hydroxide or 
sodium enrbonate. The jireeipitate is well xvashed 
; with hot water, ami stirred witli a paste containing 
' 15 parts by weight of slaked lime. The mixtiirt* 
is partially dried, formed into lumps, and heated 
I to about .500® (k to give stability. Alternatively, 
j the ealeium hydroxide may lx* incorporated by 
dissolving 30 ])arts by weight of calcium nitrate 
togetlier with tin* fi'rric nitrate and copix^r nitrate, 
and preciitilatiiig as above.— 8. S. A. 


Pgrites furnaces. E. (k Braeq, Paris. Eng. Pal. 
11 s, 094, 1.7.1s. (Appl. 11,02()/1S.) Tnt. Corn*, 
22.2.17. 

, T.\ a i)yril(*s furnace of the typ(* with helical hearths 
1 and seraiK*r arms, Die meehnnism driving the arms 
! is situated beneath the furnace and the shaft is In 
: two st*parato portions, the upper part carrying the 
I scraper arms being eomieoted to the lower part, 

I w'hieh reaches just above the floor of the furnace, 
by tenons and sci‘ew-thn‘Hde<l rods. The upper end 
! of the shaft wmrks in a bearing supported by 
' girders, the oth(*r ends of wdiich are secured to 
jilvot plus in Ihe furnace walls. By disconnecting 
the shaft from the Ixxirliig and pivoting the girders 
about the supi>ortlng pins, the top of the furnace can 
be uncovered and the upper portion of the shaft 
together with the scraper arras removed from the 
furnace after loosening the screw-threaded rods 
connecting the two parts of the shitft.— L. A. 0. 
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Ammonium nitrate; Manufacture of . W. T. 

Gidden, Oldbury. Eng. Pat. fKHS, 22.4.15. 


A SUITABLE apparatus for the manufaclui-o of 
ammonium nitrate consists of a closiMl vessel pro- 
vided with a stirrer and thernioiijeler. outlets at the 
lop and Isjttom rc*si)eetively for sleain and the 
thilshcd product (tlie latter opening iMdng clo.'^ed 
during tlie process by a plug), an iiiUU piin' for 
ammonia gas readiing nearly to (he hot tom of the 
vessel and Ihrough which hot air may al.so }k‘ blown 
if desired, and an inlet for nitric acid. Suilicient 
water, nitric acid, and aunuouia or aminoniuin 
nitrate solution is run into the ap|)aratiis to seal the 
ammonia tube, and then, with the stirrer in motion, 
nitric acid and ammonia gas are pas.s4Hl in simul- 
taneously, the rates of feed being so .ad lusted tlnit 
the mixture is k(‘i)t sliglitly acid. When tl)e tem- 
perature reaches lir»^ to 1.55'^ C., its furllau' incrca.se 
Is checked, if neccs.sary, b^\ tin* additioii (tf wa((‘r, 
but care must be taken (hat tin* total amount of 
water added, including that p](‘senl in tin* nitric 
acid, does not exc(‘ed the amount whicli can 
evaporated by (In* heat of the reaction. The amount 
of water present in tin* linal product may bi* in- 
duced to al)out 0 0(5% b> l»lowiug liot Jiir through 
the charge for an hour as soon as tiie addition of 
the nitric acid and ammonia is complete, and tli(*n. 
after the charge lias Imvii run out into trays and 
allowed to solidify, pulverising it in a disintegraioi 
whilst still hot.— L. A. C. 

Ammonium nitiatv: MuHi<faclun‘ of ftom 

ammonium bivnrhonatv or the components thneof 
and sodium nit rate. F. A. Fr(*i'lh, (Jr(*al (’lo.sby, 
and n. E. (^>ckse<lg(*, London. JOng. Pat. 12,430, 
28.8.15. 

Ammonium blcarbonute is (reaU'd with sodium 
nitrate in solution of siieh coiK'entration, that on 
the completion of the reaction, sodium bh arlKinati* 
separates out. This is remov(*<l and wash(*d. The 
liquor which is saturated with sodium bicarbonati*. 
ammonium nitrate, and ammonium bicarbonate a I 
the reaction l(*mi>erature, Is concentrated ami 
cooled, when ammonium nitrate crystallises. This 
is wa.shed with \vater and dried, and the washiug 
liquor is u.sed together with tin* moth(*r Ihiuor from 
the ammonium nitrate crystallisation and the wash- 
iug liquor from the preclplUted sodium bicarbonate | 
for dissolving fresh quantities of sodium nilrati*. 
For example, a reaction mixture of sodium nitrate 
and ammonium bicarbonate is prepared .so that after 
the separation of sodium bicarbonate the liquor 
contains 301 parts by weight of unimoiiium nit rale, 
40 parts by weight of sodium nilra((*, and 100 parts 
by weight of water. The solution is coiimit rated 
until it contains 100 parts by weight of .sodium 
nitrate to 322 imrts by weight of water. It is then 
cooled to 25° C., and 40% of the ammonium nitrate 
originally present in the concentrated solution 
erystullises.—S. S. A. 

€alcium nitrate; Process for the produetion of . 

N. Smith, and The Ammonia Soila fku, Ltd., 
Northwich. Eng. Pats. 30,595, 21.7.15, and 3059, 
22 . 1 . 10 . 

Calcium chloride solution Is treated witli excess of 
sodium nitrate, the liquor is conn *ut rated until 
the boiling point reaches 140° C., nml after re- 
moving the sodium chloride which separates, it is 
cooled to 00° C., thereby producing a further 
separation of sodium chloride wlilch is r(‘movc‘d 
together with any other .salt held in susjxmsion. 
The remaining clear liquor Is diluted until It has 
a boiling point of 128° C. and further coolwl, when 
calcium nitrate, Ca(NO,),,4H,0, crystallises. Arti- 
ficial cooling may be employed. The process Is 
applicable to the production of pure calcium nitrate 
from the waste liquor of the ammonla-8o<la process 
and from other waste liquors.— S. A. 


.4/ttmina nitrates; Production of from clay, 

argiUiie, and similar minerals. Norsh Hydro- 
Elektrisk Kvat‘lstofnk( lest'lskab. PhrlsUanla. 
Eng. Pat. 120,(K55, 2.‘].7 IS. (.'ppl- 12,001/18.) Int. 
C\mv.. 25.9.17. 

Alimimim nitrnb* is pn'parctl from clay, argillite, 
etc., l)\ lie.’iting the* miiu*ral with nitric acid, in an 
autoi'lavc uml(*r i>r('ssiii(', whi'rcby dissociation of 
the nitric acid at high lc?npcraturcs is lU’cvcntnl. 
The silica A\lii<*h scparali's Is In a graiinlar stale 
and is 4*asily i(‘nn)\(*d h\ iiltralloii. -L. A. (\ 

yitroycn compounds from (arhidcs; Manufacture^ 
of . (>. F. S Farlson, Ljnnga Verk, Sweden. 
Eng. Pat. 12:?,T9(5. ‘1.2 IS. (Appl. 2:5St;/lS.) 

C.\L(’iuM caihide inlima((*ly mi\(*d wilh a catalyst 
tniiorspar, calcium chlorhlt*) ami wllh an Imlltrereuf 
snl>stanc(‘, is Ircabsl mIIIi iiili(>g(*ii in a muillslagc* 
furnac(‘ providi'd willi a stlri’iug mt'cluinism for (*ach 
.shelf. Tlic Intt'iisity of tlu* stirring is ri*gulal(Ml in 
invcr.se ratio to llu* proiuuMion of sul)slaii(‘CH added 
to tlu* carbide. Tlu* a(ldi‘d subsianci's, asslsled by 
the stirring, promote rapid 4'xtcii.slon of Hu* rc 
action Ihroughont llu* mass, and prevent sintering, 
or di.ssociatlon of Hu* calcium c.\anamidc formed. 
The product is poron.s ;iiul easily cnishcd. About 
SO’*;, of (be i)ijiog(*n (‘luployt'd is absorb(*d.- S. S. A. 

M (dincstn uf C(t I honit I tile ; Piocess of makintj in 
hlast-jurnacvs. E W Jlasliip, Hronwilic, N.Y., 
Assignor lo (Jllclirlsf . Ilasliip and Pt*acock, Inc,, 
N(*w York. PS. Pal. 1.291, 19S, 111.19 Ar>pl., 
9.8.18 

A MIXTUUK of iiiagnesiniii o\u](‘ willi suni('ji*nl 
carl)on to imiinlain a i educing alnu)S])h(*r(‘ during 
(he reuelioii Is he.itc'il in a hlasl-fiirnae<' lo a tem- 
IK‘ra(un‘ suflicicnl to prodnc(‘ magnesium cai’bo- 
nllridc, which is wlllidrawn lioni th(‘ read ion zone 
as fa-^l as it is fornu'd L ,\ (’ 


t'<odinm tnotoK hiomate ; Putvess fut (lansfortntny 
into htrluojndh . Soc. Induslrielle do 
I'rodnlis (d)iinlqu(‘s. Pails lOng. Pat. 135), 219, 
25 1.18. (Appl 1157/18 » Inl. ('oiiv., :il.8.17. 
Sodium chromate is converted into bichromate by 
fr('aliiu*nt wllh carbon dioxide in Hu* preseiU'C of 
a quanlity of water liisntlich'nl to ilLssohu* ull the 
soillum chromate .at I.5°(’.; an organic solvent, 
('(/., (*lhyl or mclliy] alcohol, acdoiu*, etc., may 
also ix* added. JM'cmsijji* and agitation assist the 
n*a<’lioii. Sodium hicarhonab* is n^moved by iiltra- 
llon, and Ho<ilum hichromalc obtained from the 
liquor by evaiM>ratlon and ciyHtalli.salion. A V(‘ry 
small quantity of wal(‘r may lx* (*mploy(Ml for tlu* 
r(*action, in which case soflliim bichromate is ex- 
tract (*d from Hu* product, willi wafer and/or 
an organic solv'(*n(. (Uefen*nc(* is directed, in pur- 
suance of Si*<*L 7, Snb si*d. 4, of llu* Palents and 
Designs Act, 1907, to Eng. Pat. 1(512 of 1892; this .T.. 
1S93, 15(5 )-Iv. A. C. 

Varhonic acid f/as; Mann fuel lire of . 1*' narrell, 

Slaine.s, and A. J. Penuington, Mandu*slcr. lOng. 
Pat. 124,898, 14.5.18. (Appl. 8072/18.) 

LiMKS'mNF is charged into a horizontal retort wliicli 
is built Into a combustion ehamlM*r, ami heated by 
Hie products of combust ion from a furnart". A 
spiral metal coil is t)\'(*d in (he (oiiibustlon chamber 
for superheating steam wliidi is Intnxluced into 
the retort Ihrough a ix.*rforafcd spraying piix*. The 
products of coiubusHon ami the steam are passed 
iiiroiigli a non-r<‘tui n valvi* into a cooling coll which 
conden8(‘s the water, and thence to a vessel in 
which the water is separated and drawn off, whilst 
the gaseous products pass through one or more 
.scrubbers to a gas-holder or a compression appara- 
tus.~-S. S. A. 
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Extracting apparatus for sulphur. Kng. Pat. 
12.3,(545. tied I. 

Cement and a lie all. Eng. Pat. 1 17, 4a). *Sec IX. 

ConccnlratitK; a<rtw aeUl. P S. Pat. 3,291,025. 
.SVc XVIII. 


Vffl. -GLASS; CERAMICS, 

(JlnsH y Methods of — — icitli special refet- 
enre to hone atdd and the two oxides of arsenic. 
E. T. All<‘n and E. G. Zk‘s. .1. Ainer. C('rain. Soc., 
1, 759 -7S(;. 

Total arsc'ido may Ik‘ rapidly and accnratdy dtdor- 
inliu'd by isolating tli(‘ arsonit* as s»ilpbldo, oxidising 
tills to urf^ciiK* acid, than nslnclng witli hydro- 
cliloric acid and I II rating with iodine as rccom- 
meiidctl by Gooch and Jlrowning (Anicr. .1. Sci., 
1H1K), 3, 40, (Ki). 1 grill, of the glass Is fused with 
.3 grins, of sodium carbonate and about 01 grin. <d’ 
poUiHsliini nitrate, d'lu* fusisl cake is treateil with 
wat(‘r, evaporali'd with 10 c.c. of sulphuric acid 
(1: 1), tile .solution diluted with hot water, boiled, 
and the Hlllca and any iii.soluble sulpliati's ar(‘ 
lilt(‘red olT under redmvd pressure, washed with 
boiling water, and sucked dry, th(‘ total bulk of the 
nitrate being kept down to 100 c.c. The residue is 
lUMitcd with sulphuric and hydrotluoric acids to 
remov.^ the silica, tluni hoik'd with water and 
tiltered, the tdtrati' bi'ing added to the principal oik'. 
To the mixed liltrates a fragmi'iit of potassium 
iodide is addl'd, tlu' solution is lu'ated, and tin' 
arsenic iirecipitati'd wllli h.\drogen sulphide. After 
standing overoilglit Jhe lliiuld is tiltered, the residue 
dlssoIv\‘<i in a lit Ik' strong ammonia, or digesti'd 
with ammonia and ammonium carbonate, 5-5 c.c. of 
5% hydrogen [n'roxide addl'd, and the solution boiled 
to oxidise the arsenic and ilecompose the e.xcess of 
pc'roxlde. The solution is diluted to 100 c.c. with 
liot water, treated with 0.3 grin, of potassium iodide, 
and boiled vigorously in a current of carbon dloxldi' 
to exi>el the fix'O iodine. After boiling down to 
40 C.C., a little more water and a fragment of pota.s- 
slum iodide are added and the boiling (‘ontlnued, 
these o])eratlons being repeated until redui'tlon of 
the arsenic acid is complete, ^die solution is then 
diluted ipilckly with 75—100 c.c. of cold water, 
cooled rapidly in ice water, treated with 12- 14 c.c. 
of a saturated solution of ]>otnsslum I'arbonate. 
neutralised with soild sodium blcarboimle. and 
titrated with a standard .solution containing 11 grm. 
of iodine iier litie; 1 c c. of the iodine solution is 
eiliilvak'iit to 0 5 lugriu. As.O, To determine the 
qulniiuev.Mlent arsenic the ar.si'iilous acid is removed 
as arsenic tritluoride by lieaflng the glass with 
hydrotluoric and sulphuric acids, and (he residual 
arsenic acid is determined as al)o\e. d'his method is 
not affected by ferrous or ferric iron, chlorine, or 
lilatimmi. Ilorlc acid may lie most satisfactorily 
determined by (Miapln's nietliod (this J., I90S, 11S0). 
Where the amount of borli' acid to be determined 
Is very small the use of glass apparatus - which may 
contain boric acid— should avoided. The results 
are not affected by small amounts of fluorides and 
arsenic. Iron may be deti’rmlned by decomposing 
the glass with sulphuric acid and hydrofluoric acid 
us in determining ipiliupie valent arsenic, and boiling 
the residue with water. Ix'ad and arsenic are re- 
moved from the till rate by means of hydrogen 
sulphide. If zinc is present, the solution is 
neutrallseil with sodium carbonate and 0*3— 0-5 c.c. 
of 50% formic acid added liefore iiassing the 
hydrogen sulphide. The filtrate Is boiled to expel 
hydrogen sulphide and the Iron precipitated by 
ammonia in the presence of hydrogen peroxide. 


The insoluble sulphates (if any) are leached with 
ammonlacal ammonium acetate to remove lead 
sulphate, and the residue la ignited in a platinum 
crucible, fused with potassium bisulphate, the Iron 
In the product extracted by dilute sulphuric acid 
and precipitated by ammonia. The combined ferric 
oxide preciiiitates are fused with potassium blsul- 
phate, dissulvi'd in water, the solution reduced by 
hydrogen .sulphide, filtered, boiled In a ciirront. of 
carbon dioxide which has been washed with copper 
sulphate .solution, and titrated with jK^rmaugaiiatc. 
.Icna glasses contain an almost constant amount 
(0 3—9 2%) of Fe^O,. Zinc is determined by di'com- 
posing 1 or 2 grins, of the glass with hydrolluorie 
and sulphuric acids, jirccipitaling the arsenic as 
sulphide in acid solution, tlicn nearly ncutrali.sing 
tile filtrate and precipitating the zinc as sulphide. 
Alteniulivi'ly, the nr.seiiic and zinc may ho pre- 
cipitated togetlicr ill a slightly acid solution, the 
precipitate di.ssolvcd in hot hydroclilorlc acid (1:3), 
and till' zinc deti'nnincd by evaporating to dryne.ss 
with sulphuric acid, heating to redness, and w'oigli- 
Ing the zinc siiljiliate; by precipitating witli sodium 
carbonate, filtering, igniting, and weighing as car- 
bonate: or by evaporating with snlpluirlc acid, cool- 
ing, diluting to 100 c c , adding an excx'ss of eaustii' 
soda, aeidiilaling with 0 5 c.c. of glacial acetic acid, 
diluting to 3.50 c.c., and electrolysing at the ordinary 
tcmix'ratiire, using a rotating platlmiiii cathode 
coaleil with copper and a potential difference of less 
ilmi 4 volts. lA^ad and barium in glass arc best 
deterinineil by iireeipitating them siniullaneouHly 
as Kulphate.s, and determining the barium directly 
in a separate portion. Aluminium may he separated 
fnmi barium and ealehim eltlier by jiroeiiiitatlng it 
cold willi ammonium .sulphide in fainlly amiiioniacnl 
.solution, allowing to stand all night, filtering, dis- 
solving till' )>reelpitate and preeii>ltating the alumina 
witli ammonia, or by a double jireeiiiilat ion with 
ammonia in the usual manner As lie* iirojiortion 
of alumina in glasses is small, the ammonia used 
should bi' free from alumina and silica and should 
he k('p| in gold oi' ccrcsin boKlos. In the analysis 
of horo.sillcatc glasses after .sejiarallon of the silica 
us de.soribi'd above, tlio residue .should be evaporated 
IwliM' with methyl aleoliol to remove boric 
acid Alkalis arc preferably determined by 
the Lawrence Smith method, tlie mixed ehlorldos 
being treated with mctlul alcohol to expel 
any horle acid. Gases oeelmled by glass are deter- 
mini'd by licjiting in vneio) in a silica lube at 
1200^’ C. and analysing the gases in the enslomary 
manner,— A. E. S. 


\r^enie in aliiss: Condition of and r(de. in 

(/la.s.s-mnknia. K. T. Allen and E. G. Zlos. J. 

Amor reram Soe.. lOlS, 1, 787—700. 

TiiK major iiart of the ar.senic in all the glassi's 
I'xamini'd by the authors was in tlie quiiupievalent 
state hilt a ])ortlon was iiresent in the trivalent 
state With regard to the part played by aixsenie 
in removing small bubbles from glass (“ fining ”). 
earofiil analyses iiidleate that np to ,30% of the 
arsenious arid nddi'd Is lost by volatilisation; some 
Is oxidised ewu at loxv temiK'rntiires, but the pro- 
duct slowly dissociates at a higher temperature Into 
o\\gi'ri and arsenic trloxide, both of which assist 
in the fining.— A. 13. R. 

Claps; Microscopical examination of . R. B. 

Rorners. .T. Wash. Acad. Sei., 1010, 9, 11.3—116. 
Quartz in medium or coarse grains Is readily dls- 
llnguished by means of its index of refraction, low 
Interference colour, and lack of cleavage. Smaller 
grains of quartz resemble kaollnlte, from which it 
is distinguished by its more angular shape and 
more rapid extinction. Kaollnite— when sufliclently 
large—is distinguished by its low Index of refrac- 
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rlon, low birefringence, flaky nature, and a tendency 
10 form fan- or worm-shaped bunches. The smallest 
I ai tides show as minute transparent plates with 
a low interference colour and an index of refraction 
close to that of the balsam used as mounting 
medium. Uydromica represeuls a transition stage 
l)etwt‘en sericlte and kaoliiiile, due to Wi^ithering. 
It has single and double refraclions higher than 
those of kaolinite, but lower than those of musco- 
vite or sericite. Uydromica forms “ fans ” similar 
to those of kaolinite, but it may occur in larger 
grains, llalioysilc occurs in pJate likc grains and 
is isotropic. UutiJt' uas iu’»‘sont in Vvery clay ex- 
amined, sonu'linies in grains or prisms 0 01.'> - 
0-020 mm. dlain., but more geneially as minute 
mu'dles, OOOi— 0010 mm. diam. and or 0 
times as long as llu\\ arc widic 'J'ln‘ inlcrh-rciict^ 
colour is of tile lirsi o'.lcr, but the particles are so 
small that the biicfriiig-mce Is very Jiigh. Tournia- 
Jine is well luaiked ny its pleoehromatism. Kpidoli' 
is occasionally seen as a greimisli mineral <d‘ 
moderate single and double refractions. Zircon and 
titauite are frequmitly prixsent as grains of liigb 
refractive index and lilgb birefring<'nce; titauite 
may be disi inguished from zircon by its lilglior 
interference colour. Diasiiore occurs in regular 
grains with a moderately high refractivi' indt'x and 
double refraction; it may bo sepanitod from clay 
and (luartz by means (d’ liroinuform (si), gr. 2S) in 
which diaspore (sj). gr. .’M) sinks whilst the other 
minerals float. Tlie relatively coarse partlclt's of 
clays averag(‘ 0100 min. or niort* in diam., the 
iin'diuin grains 0 020 -0 02.") nun., and the tine grains 

0 010 min. or less. In ('lays which 1 iiim‘ hceii lin'd 
at 0.">0^, 1l.'')0'^, and i;>00^ C. resiR'ctivcly and tls'ii 
ground to lliin si'ctions, <iuartz grains an* more 
(dearly visible under tlu' inlcroscoiK' (liaii in tli(‘ raw 
clay. Uydromica disappears or lo.s(‘s tlie great('r 
jiart of its inh'rfen'iice colour wlu'ii Inaited to 

1 IcO'^ (\, unless {li(‘ grains an' very large. Kaolinite 

apiK'ars to retain its slia]>e and nimdi of its intei- 
fenmee colour. Tourmaline and epldole disappiair 
at llaO^t’ , but rutile, zircon, and probably titaiille 
seem to he iiiianeetod at Sillirnaiiite xvas 

observed in a Florida clay tired at l-’tOO*^ 0.; it was 
probably foriiK'd from kaolinite or hydromica, as 
one oomiioslte flake of kaolinite and slllinianite was 
obs(‘rv(Ht. Tri sona* clays a doiibk' r(‘fracti(Jii is pro- 
(liKvd in th(‘ ground mass by flrlng at a snffici(‘nt4y 
liigli leinp('rnliir(‘. The relative jjmiiortion.s of the 
above-mentioned minerals in a large number of 
Aniericaii clays are sliown in tabular form, 

—A. It. S. 

fn/furncr of t(nnprnt( urr itjKni (hr acdun 
(if — upon rrfnictoi'if vialcnah. K. iM. lIo\\(‘ 
Fhcm. and iVh'l. Fug., lOlU, 20. 1<17 1(58. 

A LAHoiiATouy lest of tlie jK'iK'lratlon of slag 
(.T) gnus.) coiilaiiK'd in a cavity (21" x 5") bon'd in 
a liivbriek givi's a reliabl(‘ relalivi' indKalion of tlie 
servi(’e of bricks in works pracllei'. At any given 
temperaliire of testing, \ariation of tin; time factor 
and IIk' (plant Ky of slag have no jironouiiced ('tl’ccl, 
and a reaction time of 2 hours is in gcmenil use. 
Tnereaso in temiieial iiix' lias a marlv(>d influence and 
in several cases an iiici-(‘Ms(; of 100° C. resnlt(‘fl in 
iK'arly doubling the an'a of iMTietrallon. The llv(‘S 
of furn.'ice linings should not he compan'd on n 
daily, or lonnag(*. basis wlien one furnace is worked 
at a moderate, and another at a forc(‘d rate, as If 
a furnace Is o]M‘rat(*d at a higher fmniieratiiro so 
that the output of metal Is increased by .50%, It 
cannot be expected to last even two- thirds ns long 
(during which lime equal tonnage would have b(*en 
prodiuced) as If worked under the normal conditions. 

— C. A. K. 

Puri/j/inff zirconia. Phillips. See VIII. 


1*ATENTS. 

Elvcttical apparatus for {nihjccling arUcles to 
varying (emperaturva [c.g., for annealing glass], 
W. E. Pre.scott, ilnrlesdeii, and G. 11. Baker, 
Willesdcn. Eng. Fat. J2;i,r)15, 22.12.17. (Al)pl. 
10,011/17.) 

A .sKUiKs of ri'(vptacles attached to a conveyor is 
caus(Hl to pass at a tU'sired spt'ed through a chamber, 
the iweptacles Ix'lng ju-ovided with a uiiintHM’ of 
electrical resistances, llu' t(‘rniinals of which make 
I movable contact suilahk' contacts In the 

I cliainlK'i* so that tlu' ienu)eratnre tliendn may Ixi 
I raised or lowen'd, as rccpiired. by varying the volt- 
I age of tin* ek'ctrie currmit en)|)lo.V('d as a heating 
ag(*n(. 'rii(‘ u])parutus is specially useful for annottl- 
ing gl.iss. .\ It S. 

Millstones; Arli/inal and the manufacture 

thereof. \\ S. and (i. S Itanon, Gloucester. 
Eng. Fat. 12;{.:t77. l.s 2 IS. (Aitpl. 2S1S/IS ) 

A iiAui) ahraslv(' material such as('nH'ry, coriinduiu, 
Fn'uch buir, or (luuriz is granulated, mixed with 
2.") of its weight of I'orlland c('nienl and a 
suitable proiiorlion of ('alcium chloride solution of 
sp. gr. t-Ol, and made into tlie desired shape. After 
lb(? initial set, Mu* stone is immm'sod in wafer for 
w(‘ekH, flieii drl(‘d for 2 ueidvs in a chainlx'r 
Ibrougl) which are pas.s^'d Hulpbur-fr(*e furmute 
gases. Tin* dry stone Is (Ik'Ii ImiiKTsed for 4 or 
r> days in a solution of alkali sillcah* of sp. gr. 1-08, 
washed in hot water, and dried.— A. F. S. 

Olass and hatch tloK foi Taylor, Assignor 

to (k)rning Glass Woi ks, ( ornlng, N.V. U.S. Fats. 
1.2t)2,lt7 and 1.202.1 IS. 21 !.10. Apid., 27.8.1(1. 

• UeiK'wed 2.‘).().1S. 

Shh Eng. Fats. 11S,:;07 and llS,:t0S of lOlS; this .1., 
1018, 581 A. 

Muminous ahiasircs and piocess of making the 
same. Norton Go , Woret'sh'r, Mass., Assignees 
of ii. E, Saunders and K H. Wlilh*, Niagara Falls. 
N.Y , U.S.A. Eiig, Fats. 11 .*{,050 and 118,502, 
7.2.18. (Appls. 2251 and 22.57/18.) Int. Coiiv., 
12.2 17 and 2 8.17. 

Skk tl.S. Fats. 1,210.101 and 1,2(58, 710; this .T., 1017, 
lElO; 1018, 418 A. 

Sealed-in wires for glass hulhs Ger. Fat. 800,848. 
See I la. 


IX.-BUILDING MATERIALS. 

] 'ATE .NTH. 

(Ununt; Method of inanufar, taring simullaneouslp 

hgdraulic and alkali fioni alkalifrrous 

mineral siihstanees and lime. I’afcnfakf Ic'bolaget 
.lungner’s Kali-(Vrn(*nl. N»>nk«>i)ing, Sw(‘d(*n. Eng. 
Fat. 117,1(50, 11.7.18. (Ai»]>l 11 ,:;(50/IS,) Iiil.fVmv., 
11.7,17. 

MixTuriE of an alkallh'rous mineral, siK'h as 
felspar, and lime i.s liuriu'd in a fu(*Mi(*at('d shaft 
or rotary kiln at about t)()0°(\ to e.xiiel water and 
carbon dioxide, and the hot mass is then trans- 
ferred to a resistance or radiating electric furnace 
and heated at about 11.50° G. until sintering occurs, 
the alkali being volatlliwd. The alkali Is recovered 
In a purer form than when the whole of the heat- 
ing is effected by fuel. A suitable electric furnAce 
consists of a tilting or seml-rotary cylinder lined 
with refractory material and containing a number 



Cl. X.-METALS ; METALLUBGY, INCLUDING ELECTBO-METALLUKGy. [April 30, 1019. 


ot paraWel plates of carbon or graphite which are 
placed longitudinally In the cylinder and are sup- 
ported at ea(;h end by alternate idocks of conducting 
and non-conducting material. Kb‘ctrl(‘al contact Is 
made througii pieces of conduct Ing refractory 
material whtcti are pressed on to the i)late8 ny 
means of scrvws (‘.xtending outside the cylinder and 
Ht‘rvlng as t<‘riiilnals. ^Plu? ealeined inateiial Is 
lnlro(lnc<‘<l into the spaei^s Ik'Iwccii the carbon 
plates. Tl)(‘ volatilised alk.ali is collected on the 
ni(‘tal cover of tlie (*l(‘(‘tii(* tui'iiace, and when the 
licating is linlsliecl tlie cov(‘r, with tlie adherent 
ailcall, Is removed and tlie ctuneiit -clinker In the 
body of the furnace Is dlscharg(‘d by tilting the 
cylindiT. Tlie alkali may be carbonated, if desired, 
by placing the cover with Its contents in a chninlKu- 
through which tlu‘ gases from llu* caleining chaiidxu* 
are passed. —A. Ik S. 

liriolcff and the. like <ivd piocrxH of mahiiKf the, 
mmr. A. ('. Sp('nc«‘r, Washington, !>.('. U.S. 
Pat. i,2t;t),:i:{i, ii.ti.is. Api>i., ‘ji.s.n. 

A MiXTtiUK of lime and greimsand or glauconite (a 
double silicate of potassium and iron) Is heated 
until the particles are soflimed externally and Is 
th(‘n (H>mpress(‘d Into tirlcks or other structural 
shapes. For exampk* the clinkiT obtaliUMl by the 
pro(X‘SS liescrlbed in U.S. Pat. 1.2()t),21U Uhls J.. 
1017, 21H) may Ik‘ moulded whilst still hot and 
plastic.— A, H. S. 

Waterproof cement; rfoeess for mahno; - — and 
the. product thereof. II. M. Olson .and F. .1. 1>. 
Westell, I.OS Ang( les, (’ah, (I.S.A. Eng. Pat. 
12.1,005, 2t;.0.1S. (Ap[/1. 1,5.712/lS.) 

Skk TI.S. Pat. l,2S.1..5ti; of lOlS; this lOlO, 77 v. . 


X.-METALS ; METALLURGY. INCLUDING 
ELECTRO -METALLURGY. 

lum and ideel; Vilification of methods for the 

analysis of . A. Marinot. Ann. (^hiin, 

Analyt., lillO, 1, S7-J),1. (See this.!., lOlt), 112.\.) 

Tiir, following methods are suggested. Nickel. In 
the absenci* of chromium this metal Is determlnetl 
oloelrolytlcally after ferric chlorId(‘ has In'cii re- 
moved by extraction with i'ther. If chromium is 
present, Uie c.vanlde metluMl is nsoinmended. One 
gnu of the metal is dlssohed in nitric acid, the 
solution diluted with watm-, treated with 50 grms. 
of ammonium (hlorldi* and a large excess of 
ammonia, cooled, diluted to 5(H) c.c., and filtered; 
250 c.c. of the llltrate Is neutralised with hydro- 
chloric a('l<l, 2 c c. of ammonia. 10 c.c of 4% iK)tas- 
slum lodhle solution, and exactly 5 c.<*. of 02% 
silver nitrate solution are added, and the inlxtun* 
is titrated xxltl iK)tassinm <‘.\anlde solution which 
has l>een standardised against the silver nitrate 
solution and a solution containing a known amount 
of nickel. The silver iodide llrst formed is dis- 
solved (M>rapletely by the <*yanlde solution only 
when the double salt (imtasslum nickel cyanitle) 
Is formed, and the dlsapinmnince of the last tnice 
of silver iodide is t.iken as the end-ix)int. 
Chromium. The solution resulting from the deter- 
mination of the manganese (loc. df.) is trea|^'J> 
with nitric ticld, any pink coloration which 
develops is destroyed by the addition of arsenious 
acid solution, 10 c.c. of the latter Is then added 
in exc*es8, .and (he uilxtui*e Is titrated xyith ix'r- 
manganato solution. Three mols. of 
are equivalent to 4 mols. of chromic acid (CrU,). 
Copper is precipitated as sulphide by means or 
sodium thiosulphate in acid solution, the 
is Ignited to oxide, the latter dissolved, and the 


copper determined lodometrically. Titanium, The 
portion of the metal insoluble in potasskim cupric 
chloride solution (Carnot and Gouttil, this J., 
1899, *521) Is ignited, treated with hydro- 
chloric acid, and fused with a mixture of potas- 
sium nitrate and potassium carbonate; the mass 
Is treated with water, the insoluble iX)rtlon fused 
with iM)tMs.«ium bisulplmte, the mass dissolvCHl In 
suJi)hurouH acid solution, filtered, the filtrate 
treated with acetic acid and sodium acetate, boiled, 
and the preeipitatwl titanic acid colliMjted, Ignited, 
and weighed. Aluminium. After the greater part 
of the iron has b(M>n separated by the ether extr.ic- 
tion mellKMl, the remaining iron and the aluminium 
are precipitated as hydroxides; the precii)ltate i'< 
<llH.‘<olv(‘d in hydrochloric acid, the solution treate<l 
with comxmtrated sodium hydroxide solution, the 
mixture heat(Hl, cooled, and an aliquot portion 
of the clear liquid treated with ammonia. The 
precipitate Is colk'cted, re-dis.solv(Ml in hydrochloric 
acid, and (he aluminium precipitated as phosphate 
in the presence of a slight excess of ammonia. 
Tnnysten. Silica and tungsten are separated to 
gether bv dissolving the metal in idlric acid and 
evaporating (lie solution with the addition of 
sulphuric acid In the usual way: after ignition, 
the silica Is removed by trcatincmt with bydro- 
llu(u-le add and the n'sidue of hingstic acid is 
w«‘lgbc(l.“ W. P. S. 

Iron: Determination of n.ryifcn in . V. ObiT- 

hoffer. Stahl u. Kisen, IfMS, 38. 10.5—110. 

A DF.sruii*Ti(»\ of the construction and use of appa- 
ratus for the d('t(‘rminallon of oxygim in iron. 
Th(‘ metal is h(‘aled to 000'^— 1000° (k ii\ a current 
of hydrogen (generat(‘d by ek'ctrolysls of one-thlrcl 
satiiraUd caustic potash) in a (piarlz tub(‘ in an 
electric resistance furnace. Tlie total time required 
for an estimation is one liour.-'W. li. S. 

Phosphoius in steel, east iron, and basic slay; 
Kshmation of . A. Travers. Fhim. et Ind., 
1919, 2, 1:13—141. 

TriK liigli results usually olitaiued by llie phosplio- 
molybdate method of delcrinining iihospliorus are 
due to precipitation of MoO, along with (he.phos- 
phomolybdate; in a properly conducted estimation, 
the error due to silica and Iron oxide is negllglbk*. 
To obtain complete predpitatioii of the pliospbo- 
molybdate an excess of molybdate must be em- 
ployed, togetlier witli .i corresponding Excess of 
ammonium nitrate, and to avoid precipitation of 
fnv MoO,, the separation is effected in a strongly 
add (UNO,) medium. Tims 1 grm. of steel is 
treated with 15 c.c. of nitric add of 24° Ik (sp. 
gr. 1-2), a few c.c. of iK‘rmanganate solution 
(20. gnu’s. iH^r litre) is added, and tlie predpitnted 
manganese dioxide rodissolved by addition of 
sodium nitrile. 10 c.c. of nitric add of 30° U. 
(sp. gr. l-.Tpds added and the solution boiled for 
3 or 4 minutes. Then 25 — 30 c.c. of molyb- 
date reagent is added, and the predpitation is 
hastened by scratdilng the beaker with a glass 
rod. After a few minutes the precipitate is centri- 
fuged. The total error In the results obtained by 
this rapid metliod, including exr)erimental error 
and tra(\»s of SlO„ and FeJ),, is not greater than 
0*005%. The nitric add slio'uld not contain arsenic. 
Hydrofluoric add and fluorides retard the precipi- 
tation of the phosphomolybdate, and may prevent 
it entirely.— S. S. A. 


Qalvanised sheet iron: Resistance of to rust- 

ing, M. Schlfitter. Stahl ii. Eisen, 1919, 39 , 
243-248. 

The comparative rates of corrosion of 20 samples 
were determined by dipping them in dilute sul- 
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phuric acid and weighing them at regular Intervals 
until all the zinc was I'emoved, which was easily 
ascertained by the cessation of the evolution of 
gas. All the samples of material galvanised in a 
bath of molten zinc were stripi)ed after less than 
1 hour’s immersion, while tliose coated eleetro- 
lytlcally required more prolonged contact. This 
may be explnim‘d by the grt'atm* i)iirlty of the 
tdectrolytie depo.sit, which In'liaves like a slnnM 
of pure ^^inc until sufticlently poions to e\i)ose 
.some of the iron, when galvanic action is inciucisi. 
In judging the resistamv to corrosion, the time 
at which the corrosion curve attains its mavinuiin 
should be considered, not that reiiuiivd to remote 
the whole of the zinc.— W. It, S. 


Electrio f(jrrom<ingan<s$e furnaces; Eliminating 

phosphorus and sulphur in . J. Ix>nergnn. 

Chem. and Met. Eng., Itlltt, 20, 245. 

A\ attempt to smelt a high-phosphorua ore 
(002"', P) with <‘X(vss of lime failed, ns the result- 
ing f(‘rroinanganese contained (>■()% P. Tables niv 
given to sliow the i>roportion of sulphur and phos- 
phorus which can be eliminated in ordinary prac- 
tice. The distribution of the elements is expressed 
as a jHTctmtage of liie total sulphur and phosphorus 
charged int<» tlu' furuacH*. 


Sulphur ' 'PhoBphorua 


Iton’Carhon-chrotnium allops; Slnadtne oj - --. 

T. Murakami. Twenty-fourth Keport of the 

Alloys Research In.st, Sci, Hep. TOhoku Jmi). 
Univ., 1918, 7, 217— 27(;. 

The existence of (’r/’ is eoiitirmed and u (‘iitcrtie 
of Cr^C and a solid solution of earbon in chromium 
shown to exist. The A2 iH)inl in steels is lowered 
hy tin' addition of ehnunium. Th(‘ following 
<louhle carbides of iron and ehromliim are sl.ited to 
exist: (Fe,,(’),,,Pi\C\ (Fe,r)„,Pr,(\ ami Fe,(\FT,C\ 
The first of the.se is magnetic, witli a (Titie.al point 
at 150® (k; the other two are non-ningnelie. Hy 
etching with an alkaline solution of potas.sium 
ferricyanlde thes(‘ threi; compounds m.-iy be di.s- 
tiiiguislied from oaeli otlier Tlu; tirst is (•olounsl 
brown both by boiling alkalim' f<'ri*icy:iTiid(‘ and 
by boiling sodium picrale, tin* s^vond is coloun'd 
by the l)olliiig fe^^i(^^ aiii<l(‘ but not by tlie pieniti*, 
while (he tlilrd is colounal hnevji to hlu(‘ In th<‘ 
cold. Fr C disst)iv(\s in the au.slonite above Ac 1, 
and on furtlu'r liealing di.s.soelates according to the 
ecjualion 2 (’r,F -Fr^F, On <'()olnig the 

rev(‘r.s(* process takes pla<’(‘ only slowly and ll>e 
di.ssolved chromium is rcs|iousjhl(‘ f(U* tli(‘ lower- 
ing of Hu* Ar 1 point, if tlie rale of <'Oollng througli 
700° F. he sullieleiilly slow the normal Ac 1 isdnt 
is found. A specimen whicli has a normal trans- 
formation point is troostitic or iK'arlltic, one hav- 
ing a lower(‘d I ransfoniialion Is mai-lensltic*, while 
if the c)iaiig(‘ is compUdely sujijutsscmI tlie sl(‘ei 
IS austmiltie ’Die hardiK'ss of cliioim* sUsd is 
raused hy (lie solid .solution of and <*liromiu;n 

in Iron. Hy tli(‘ addition of chromium I la* Ac 1 
and Ar 1 points are rais(*d and for high chrome 
Me(ds tlic Ac 1 ]»oinl is al)ov(‘ Ac 2. Tlu* teuiixTa- 
niros of (la* cri^tjcal points for certain steels cooled 
froin 000° F. were as follow: 
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The spiK'lfic resistamvs of sonu* of the sainjilcs 
are tabulated. 

Chromium-carbon alloys with more than 5% of 
carton are not acted on by any acid, even aqua 
regia. The “ saturation ” r>olnt of chrome stceJs, 
i.e. carbon ix*r c*(*nt. at wlilcli ferrite ceases to 
<xjcur, is lower than that of iron-carbon alloy.s, 
e.g., 002 for 5% Cr, 0-45 for 10%, Oai for 1.5%, 
and 0*25 for 20% Cr. In the same way the earbon 
per cent, at wliich the “ pig iron ” eutectic (lede- 
burite) is first found Is lowetvd by chromium from 
2% In steel free from chromium to. 0-6% for a 
of 20% Cr. (See also J. Chem. Soc., May, 
p. Tb. 


Metal 

58lag 

Duty nu'tal ami nlag... 
Dust and volatihsatieii 
(l)y dilTereiice) 


Dlls 52*0 

:D-00 14-75 

1-7.) 6*06 

59-10 ;H'40 


H is assumiHl (luit the gn*ater part is tost mecliani- 
cally and Ih.at (he ]»liosplu)i’us in tlu* dust retains 
its original form, ('.ilculal lug for a ma\lmum of 
0 2.5‘’u i‘ in the metal, and making allowance for 
tlie phosphorus eouttmt of tlu* eo.il and lime, the 
maximum allowahlt* piuceulage of phosphorus in 
a manganese ore is 017‘,'o. 'riiis ligiiix* has Ixaui 
siibslanliatiMl hy a fiirmux' run of si'veral months’ 
duration.- (k A. K. 


(Uipprr; lu/luru(‘e of cold folluiq upou the mechanic 

raf piopertivs of e./////c;/-//cc . F. .iohns^m. 

Inst of Metals, Mar., 19P.I. [Advaun* eoliy. j 
12 pages. 

Tuk break In tlu* <*urv(‘ of (lie tmiaelly of (‘old- 
rolled copi»er against the < orresiiondiug reduction 
of area during rolling dlscovenal hy Alkins (this 
.1., 19IS, .587 A) for tough-pll«*h coiipiT is fully con- 
firmed for oxv^eii friM* (*Ieet rolyt Ic copper, A 
six'ond break, which was not lioweviu* beyond 
doubt, app(‘ared to exist for a 80% riMluctiori. 
He.sults of the sauH> order an* oblaliied whelber 
(lie tests ai<* eaiTUMl out on tin* maliu'lals as east 
or in the anii(‘al('d condition, -F. F, 'Pli, 


Forms/oa oJ brass in s(‘n-u(it(‘r. Ik Ik Hruhl. 

(’lieiij. ami Met, Eng., 1919, 20, 2.19. 

'rm: 4‘l1ec| of strain jn tin* midal Is not, sitIous, us 
tile method of manufacture (lo(*s not, peiaiiit of a 
<tifleren(‘e in solnllon jiressun' gr(*ater than 0 0002 
volt. y\nnoaling increases the E.M.F, hut the elTect 
is small: rolling also imparls addial eiKTgy to tlie 
metal. Hilge water ami oil are harmful owing 
to tlie formation of corroslvi* sulpliur eoinponnds 
from Hie former and the h.\(lrr>ly.slH of tin* oil by 
steam with the piodii(‘tion of fnx* acid. The raft* 
of corrosion must Ik* increased hy the voltaic 
conjile.s foriu(‘d within tlie nu*lal hclwin'ii the pro 
duets of corrosion and tin* iiK'tal Itself, and the 
d(‘Po.sltH which are g(*nerally conceded to be In- 
jurious an* tin* gr(M‘n oxychloride (wliich promotes 
de-ziiicitical Ion), carlion, and ferric hydroxide. 
Muntz metal, which consists of Hie ;ilf)ha and beta 
plia.sixs, corrodes more rafddly than ordinary 
hivuss, wliieh consists of Ha* alplia jihasi* only. 
In genenil, liicr(*as(* in t(*mi»crat un* or an increase 
In the amount of carbon dloxidi* present, accelorateB 
the (jorrosion of brass.— F. A, K. 

Copper alloys; Proper lies of some . W. Rosen- 

bain and D. Hanson. Inst, of Metals, Mar.^ 
1919. [Advance copy.] 12 pages. 

For oopiier-maiiganeHe and copper-manganese- 
alumiuium alloys a i>roce88 of pressure casting was 
adopted. The crucible containing the molten alloy 
was placed on a firebrick sthnd In an enclosure 


o 
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In which the pressure could l)c raised to 3(i lb. 
per sq. In. The molten metal was thus funded up 
an Iron tube, J In. Internal dlam(‘ter, into the hot 
mould to be filled. The bottom of the mould was 
heat-ed to SOO^—tiOO® (>. The pressure— which was 
at first rej^ulated so that the mould was fllleil 
without splashlnjc— was increased to .'10 lb. per | 
sq. In. and maintained unlil the in<*tal had solldl- I 
tied. The manKaneH(‘-< oi»{K‘r alloys W'(‘re deoxidised ! 
with 0-25% of aluminium and broken down In the • 
rolls at 800“ r. For amK^aliii;? a temperature of | 
OfiO® lo 7r)0“(/. Is salisfactory ; the adluuHUit oxide i 
film formed on the surface is removed by pickling ' 
the hot alloy In hydrocliloric acid of sp. gr. 11. | 
The following results were obtained for tlu? metals j 
as rolled and after htdrig annealed at (mO® C. for i 
lialf an hour - 1 
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In the case ot co|»|)(*r-zinc and c<M>p<‘r-zliic-nickcl | 
alloys, borax as a flux was cmliumtly satlsla<*- ! 
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Metals; Corrosion of . Fourth ICixnt to the 

Corrosion Committee of the Jnstitnte of Metals. 
G. I). Rougough ami (_). F. Hudson. Inst, of 
Metals. Mar., Ifilfi. [Advance proof.) (See al.so 
this J., 1011, 210; 10i;{. Oi;]; 1010. 471.) 

The authors have studied the action of tll.slllled 
water and sea-water on copixu* and zinc in some 
detail, and conclude that the initial action Is a 
process of chemical oxidation rather than eh'ctro- 
chemioal displacxnnent . Mt'talHc zinc is normally 
covered with a partially protective scale, which 
consists largely of oxide or i)asic carbonate. Water 
containing carbon dioxide can attack or dissolve 
the oxidised layer, and zinc can then be found 
In solution as a slightly soluble blctirbonate. The 
attack on the scale begins at certain points, and 


a true metallic surface Is exposed to the action 
of the wmter. At such places a peculiar form of 
oxide Is formed on the surface of the metal. Pro- 
bably this oxide contains zinc iKiroxlde, aud cata- 
lyses the corrosion of the underlying metaJ. It Is 
slightly soluble and j)ass(‘s into solnlion, and Is 
afterwards largely i)r(‘cii)itated as the ordiiiarv 
hydroxide ami carbonate. The precipitated 
hydroxide* has a distinctly protective action on tli- 
inotal lM*nealli it, and reiiiforw's the original scali* 
and enables it lo rc'sist the action of carbon 
dioxide. The action Is llins looalls(‘d. In the 
pn‘senee of very l.Mrg(‘ amounts of carbon dioxide, 
as for iiiKlancc, wlicn tin* water Is kei)t saturated 
by bubbling carbon <lioxi<I(' llirongh It, I he pro- 
ilnet.s of corroshm arc larg<'ly kept in solution ami 
lm*al action is almost cnilrely avoided, tliongli the 
total amonni of corrosion tliat takes placf* is 
inci\‘a.st‘d. When melailir copper fn'(‘ from ovidc 
is imm<‘rsed in water a lower oxide Fu^O or Fu.O 
is immedlat(“ly forim'd over the surface. Tliis m.iy 
become* fnrtlu*r oxldlse*d at im*gularly dlsliibnlcd 
spells, ami the leroeiiie'l ttiiis formeni ilex's not j)ro- 
l(‘ct the nmh'rlylng me'tal from oxidation to the 
same* extent as elen's tin* en-iginal tarnish layer. 
The* dark oxieiatimi piodm-t itself, wliieh i.s pro- 
bably a ciipi'Ie li.\droxlde or basic carbemate*, tends 
to flake* oir ila* me'tal, i)r()l)al)ly owing to tlie forma- 
lion of luilky oxidation pro(liu*ts b(‘m*atli it. Tiie 
latter an* leoreuis, and apparently amorphous, and 
prolealdy ae l e-atalyl le';dly hy Increasing the rale of 
oxielatlem of tin* underlying me'tal. The amorphous 
oxleh* Is slightly .so]iii)Ie‘. tait it is finally pro- 
eipil.itcd freuu .solnlion as erystallim* cuprite, 
whieli has :i iowe*r solubility than tlte amorphous 
eixhle*. ''I’he* r<*sult of the* ae'lion ultimately Is lo 
e-atis<* slnillow pits in Hie nu'lal. Smdi jeits are* 
nme*li le*ss imjieulant lli.ne in the' e'ase ed' zine* 
Fxpe'iimeiils made* le> ascertain Hie* e'lTee-t ol 
e'oupling log(‘the‘r ele'cl rode's of diffi'i’enl nu't.ils and 
imme‘rsing tlie‘!ii in dilTovent e'l(‘elrol> tes leave le'd 
lo tile vie'W liial Hie* ('llect of con]>l('S in some e'f 
tin* prneli<*al proidems e>f e*orn>sion lias h(*('n e>v(‘i‘- 
empiiasis(‘d. ddee* local seve*r(' pitting at or n(*ar 
Hie* wale.*r-line In tlu' exiM* of alnminium ami ('erlnin 
llglit alloys wile*!! inime*rs('d in «]idill(‘(] water and 
ae*a-wate*r is ee>nshlere‘<l to he due lo the presence 
of a strongly aeiel salt. Tlu* nature of the actiem 
e»f distilh'el wate*r em 70: .‘10 brass has h(*eii studied 
in detail hy means of the microscope and hy 
anal.\tlcal nietiuMls, Tlie action is consider(*d to 
he tin* clu*mir’:H oxidation eif the copper ami zinex 
and Hu* partial sediiUoii e)f Hu* o\ldlse*d products. 
Me>sl e)f Hie zinc p.asses inte) soluHem. in the presence 
e)f carkm dioxlele. and pari e»r Hie cop])er, tlu* 
re*mnliuler of both nu'tals remaining eiii Hie surface 
e>f Hu* alleyv as an e>xide scale. The seX'He beemnu's 
furtlier oxi’dise'd and altered at fx*rlain spots whlcli 
beeoim* covered wilii Hilck d(*posils of tlie prmlnels 
of allack. Such deposits ar<' porous and allow, and 
probably a<'ci‘leiale. local attack on Hu* under 
l>iug metal. Tlu* attack is ac(M)inpaiiied by rc- 
d(‘posltion of copjM'r bv disidac(*iii<*nt i>y the zim* 
elHier eli'ctro-clienru'ally or ollierwise, and pre- 
cipitation of cn|)riU‘. Then* are signs of slight 
local dezim*it]ea1lon at sneli idaees. hut, the attack 
over the geiier.il suiTae<‘ of tlu* alloy is com])let(‘ 
corrosion. Tlu* positions at which local attack and 
idtiing take iilaei* are not determined by the varia- 
tion in tile ek'etrieal properties of the original 
metal, but by the conditions of the experiment. 
In the pn^senee of dilute acids, such as hydro- 
chloric and sulphuric, local action of the tyix* 
described does not occur, since there Is little or 
no local accumulation of oxidation products. On 
the other hand, the absence of carbon dioxide 
retards the action. The action of sea-water Is 
considered to be similar in type, Ixx«I pitting 
and dezlncification are due to the accumulation 
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of the productfl of corrosion. The rate of corrosion 
Is much gn>ater than that in distilled water, and 
does not fall off so rapidly with time. At the 
ordinary lemiH^rature there is les.s tendenev to 
local dezlncifiention. Different hatches of Von- 
deiiser tube's of 70:30 brass have l>e(‘n found to 
I) 0 sse 8 s surface layers dinering In behaviour from 
the underlying metal towards c*orrohive agents. It 
may become iK)ssible to adai)t tiie surface laym* 
to the conditions under which the tulx's will 1m- 
used. Local aclJon initlale<l in conden.s(‘r tuln's by 
such iKKlies as clinlv<‘r and <-oke is associated witii 
the accurauiatlon of iJnsliicts of corroshm and mav 
be largely assisted by them. It is usually charac- 
terised by Intercry.stallino oxidation. \\cl<litlcd 
water (H to 10 i)arts of acid in 1(K),OOI) of waltu-) 
l>roduo(‘s acceleralinl corrosion and alh'rs tlu‘ type 
of action. Adndralty condenser tubes (Lii *70. 
Zn 20, Sii 1) are decidedly inon' rf.si.stant than 
70:30 brass to the action of dilute acids. As 
regards the practical ])robleiu of i)iolecling con- 
(h'liser tubes from corrosion tin' authors consider 
that no OIK' single remedy is lilo'ly to be found 
en'ectlve for all the dilferent kinds of attack which i 
occur in practice. The nature of the tube's used 
and the proU'ctive' measures chosen .should be 
<le[)endent on the particular set of conditions. A 
list is given of the characti'rlstics which the' <* 0 (d 
ing w’ater should pos.sess, and llu' chief causes of 
corro.sion are tabulated with notes as to their 
action, together with sugg(‘sl('d remedies. Tlie 
efli'ct of the presi'iice of scale on th(' rate of 
corrosion Is con.sld(‘red to 1 h^ of gn'at importamv, 
and of the sub.stances commonly occurring in scab', 
<'alcium carbonate is oiu' of tlu* m<Kst important, 
'fids compound may exert almost any kind of enect, 
according to Its physical condition, from a con- 
si^lerable di'gree of protection to a s(‘rious attack. 
()bs(‘rvat Ions of the working of tin* (’undKuIand 
proci'ss (this J., 11)10, ,fil) at a powi'i* station near 
llrigidon have sho\\n that, under the conditions 
prevailing, a prolonged life of the lulx's is <'nsured, 
l)rovided that the proc('ss is applied to lu-w tubes. 
The authors consider that the thin uniform scale 
w'hi<‘h Is Tuainlnlni'd on tlU' tubf's by the process 
is an import a lit factor in pn'ventlug si'rioiis corro- 
sion. One of the important functions of tin' scale 
is to j)r(*vent contact In'twetm tlu' tube :ind harm- 
ful deposits and products of corrosion; in addition. 

It retards, but dot's not I'litlrely lii-event, th<‘ g('iK‘rai 
oxidation of the tube. Other lio.s.sibh' UK'tliods of 
protection an* brii'fly considerecl, and a ]»r('liminary 
account is given of a jire-ovidising jiroci'ss for 
reducing the rate of corrosion.— T, St. 

/Ant'; Elect ralytU' dcposilitm <>/ [frtnn sulpliune 
acid rhani hcrsludac]. II. M. I’l'oughloii. (Miciii. 
and Met. Eng., 11110, 20, Ih-T* ltl2. 

In the seml-pyritic method of smelling coi>pcr-zinc 
ores, all the zinc is lost, the greater part passing 
away us a fume containing over 40% of zinc, <‘hl<‘tly 
in the form of zinc sulphide, with smaller quant Hies 
ol oxide and sulphate. The fume is carried over 
into the acid chamber and converted into zinc sul- i 
jiliate, and a sludge Insolubk' in the chambf'r acid 
is formed. Zinc sulphate Is obtained together 
with other soluble sulphates by th(' agitation of 
the sludge with water, and lead sulphate and In- 
soluble materials are allowed to w*tile. rurifica- 
tion of the clear liiiuor is neeeswiry Ix'fore electm- 
lysls as elements elect ro-nega live to zinc are present . 
The solution Is neutralised and Iron salts are preci- 
pitated by addition of marble, the precipitate being 
separated by an Oliver continuous filter. The liquor 
Is then treated with metallic zinc to precipitate 
metals of lower potential, e.g.f copper, cadmium, 
bismuth. The time factor at this stage is import- 
ant, and n slightly acid solution accelerates the 
reaction. Ondminm Is never completely removed 


and as the dei>osited cadmium tends to re-dissolve, 
the liquor is quickly flltcn'd without settling. Blee- 
(rolysis Is carried out in lead-lined w^ooden tanks 
with lead anodes anil aluminium catluKles suspended 
trom, and rigidly fastened to, aluiniulum Ixirs above 
the tank. A oiirn'iil density of 17—20 amps. i)er 
«q. foot has Iwii found most satisfactory, and In 
practice a 70% current cHicieney is obtained. 'I'lie 
prcsem'c of alkali sulphates has not a marked effoct, 
hut the ii.se of a small ipiantity of an organic liddl- 
tive agent (gliu') k*adH to more ix'gular operation 
and e-Ks heating, q'he metal oMained Is of superior, 
<iunllly. the impurities In'lng 005% (\I, 003% I'b. 
and 0 02 Eu (Ei*). in nu'ltliig tlie metal slabs pro- 
duced by electrolysis an addition of ammonium 
cblorldi' pn*y(‘nts spougliK'ss of the metal, and re* 

! duces loss of zhu* by oxidation, (k A. K 

i 

j lead and zuk': \lctnllunfi/ of the dm proecKses for 
I the extraction of - -. K. ErUOrlch. Metnll ii. 

I Erz, 11)1!), 16, 21 31. 

Los.ses in the re<*overy of lead are due to volutlllNii- 
tlon of lead or lea<l compounds during the roasting 
etc., to rcmo\aI of lead in tlu* slag In the blast fur- 
mux', aiul to volal ilisatlon etc. in the later i)ro- 
ce.sst's of- desllvi'i’isal ion I'lc. ^Vllh moilern jilant 
and piai'tiee the loss during roasting can bo kept 
down to 1%, and a part, of tiu' volatilised lejid will 
b<; (‘ondeii.si'd and can Im' Ji'covorcd. 'HiJs loss Is 
Ijartly mci'hanlcal, i e., dust, and jKarlly true volati- 
lisation, and the former can Ix' eoiisldorably ixi- 
iluci'd. A wcll-slnti'ri'ij ore givi's a eotisldi'rably 
lowi'r lo.ss through dust formation in I hi' blast fur- 
n.K'e. 'Plii' acid coiisl It iienlH of tin' gases from the 
roa.sl lug apparatus may ki iK'utraliw'd by limestone 
or zinc oxide. 'Die most lmi)orlanl of all liii' losses 
in (be e\lrjH*tIon of l(*ad oci'iirs In Hu* linisbing slag 
of tbe blast furnace, wblcb contains 1T)%. Of the 
lossi's In tlu* gasi'H from tbe blast furnai'e 95% may 
1m‘ ri'coveri'd by (‘tlleU'iit <*oiulensat Ion. (Continental 
j praetici* Is ti'udiiig ever towai'ds ])()orer ebarges, 
down to 10% of liad, at wlil<li llgiire every 01% 
I(*a(l ri'i'overed Irmu a slag eoni Mining 1 5% repre- 
s(*nls nu iuerea.viMl leld of 0!)%. Tbe volal'i lisa Hon 
lo.ssi's during Hu* working up of (Ik* lead mav 1 k' 
neglecti'd. A lead-zine alloy melt(‘d under lead 
i lilorlde at 515*^ (’. will k* found on analysis to k' 
frei' from ziiu* if Hu' slag cmilalns more Hian 4% 
ol lead chloride; Ibis may form Hu* basis of n de. 
zineiilc.'it Ion proee.'-s Sliver sulpbale from argi'iiti 
ti'rons suipbidi' on'S eommi'nei's to decompose at 
lOtO^ (c, 'J’he mldillon of ziiu* ovlib* lowers tills tem- 
jM'ralnre to 1020"^ C., llnu'slone to 500'^ (k, magnesia 
510° (k, ()\i(le to 400° (!., sli-onllum oxide to 

410° <k. ;in() barium oxldi' to 310° (k 'Pile Ioks(*s In 
Hie (‘Xiractlon of zine Inc'bKk* tlu* loss as dnsf and 
bv loacbliig during storagi*; as dust and by volat 111- 
sal Ion in naisliiig; and during <llst illation due to 
flaws In tlu* furnace, ineoinpletc* mixing of tlu* 
or<* with Hu* re<bu'ing mat(*rial, to Hio formation of 
dust, .and to Hu* prc'scnci* of snlplinr and Iron In Hu' 
ro.'isted bk'iuli*. q’lu' last source of lo.ss Is dejicn- 
dent on the skill wlHi wlilcli roasting Is carried 
fail. 'Phe loss of zinc during roasting Is about 1%. 
The elimination of the snliilnir is lu'vi'r complete, 
4—5%, of the total suhihur remaining, the greater 
part as sulpha I e. Ahnormally high losses in distil- 
lation say 12%-ar(‘ due to Hie Haws In the 
ix'fractory material from which Hie furpace Ib 
inade.— F. C. 'Tli. 

Aluminium and itn nllopn: Micrography of . 

D. rinnson and S. L. Archbutt. Inst, of Metals, 
Mar., 1910. [Advance c*opy.J 14 pages. 

Iiiov occurs In nhimlnlum and moat of Ita alloys 
as FcAl„ which is practically insoluble In solid 
aluminium ; 01 % of Iron is readily detected. The 
compound is hard and whiter than aluminium 
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Itself. Silicon forms a eutcctlferoiis series with 
aluminium, tlie eutectic at 10*5% Si having a 
melting point of 570^ (\ Silicon in a 
section aitiK^ars somiiwimt darker tlian reAi,. 
The most Hiiltal)le reagents for etching alum niiiin 
are 20% eanstie soda and dilute hydrofluoiic 
acid (not htronger Ilian A 10% Kohilloii 

ot hydrellnorie aeld is n.sefiil to rev(*al the eryslal- 
llne ixiundarles of alniiilniiini if.s(‘lf: lor the alloy 
caustic soda is InUler. (MiAI, Is Iw'st distinguished 
from F(‘AI hy etching with 20% nitric acid at 
.70°('. for 'two or three seconds. (’uAl„ is then 
eoloiired dark brown whil(‘ FeAl, and most other 
(‘onstituenls an* unaltacked. Zinc in conunercial 
aluniinlnin alloys is in solid solution and zinc- , 
aluniinluni alloys are best elelied for one uunute in 
llK* <*au«tlc soda solution and tli(‘ tarnish removed 
with an aiiueous solution of chroini<‘ acl(i. Nlekid 
forms wltli aluminium a comiiouml NiAl., wiiieh 
lias a v<‘ry limited solubility in ko 11<1 aluminium, 
and occurs as a inird wldte constituent v(‘ry similar 
to Fi'Al.,. NiAi., is coloun'd iu'own liy 5%, liydro- 
Huorl<' acid or 10%, caustic >oda. F. (k ^lli. 

t'/noatc ironstonr [ f /m oan/cj; y;i mow ui iltv anali/sis 
^ (i}ul (I ma* /)/o(c.s.s. .1. Moir. J. S. Afr. 

Ashoe. Anal, t'lieni., 1010, 2, 0 10. 

OVsTs with s^nttietlc mixtures eontaiuing known 
(plant Hies of’climminm sliowed that by the usual 
methods -fusion wltli sodium |K*io\ld(‘, alkali car- 
bonates and nit rails or potassium bisiilpbale— 
(‘iTors, geiKU’ally minus, amounting to iO';;, of tlie 
(plant it y of (•hromlum piesmil are (inlle isissible. 
liy tlie following luodilicat ion of the sodium pel* 
()xld(‘ fusion iiKdliod tin* (piantily of eliromiiim 
found av(‘raged 00 0%. of that pivsent, with a total 
vjirlatlon of about 1%, Tti(‘ lliudy-ground cbronille 
Is gently heated with 0 - S I imes its weight of sodium 
Iim-oxid'e, in a thick, d«‘ep, iron crucible, until tln‘ 
inillal elV(‘rvescene(‘ e(‘as('s, and the melt Is then 
malntalnial at low nMluess for 10 mins. (Ixdiig agi- 
tated bv rotation meanwhile), cooled, and ex- 
t raet(‘d with wat('r. After the addition of siitnclmit 
snlphnrh* acid (20%) to eftect complete solution, 

2 grins, of potassium ])ersulpbat(‘ or ;t— 5 grins, of 
ammonium iKTsulpliate is addcal to the Ihpiid, wlileli 
Is then healed, at first rapidly to S0'^('. and lh(‘n 
slowly lo boiling. 'I'ln* excess of jiersulpliale is 
removed hv dlhiling tlu' Ihiiild with aliout 25%, of 
Its hulk of sulphurie acid (20%',) and boiling for 
ho mins., and tli(‘ solution is then cook'd, diluted, 
aud titrated with exc(‘ss of standard ferrous am- 
inonium sulidiate followed by iiotassium iiermaiiga- 
mite. A marked rod-browii colour in the dual solu- 
tion Indicates the i»resence of iH'rmnuganle acid 
(from manga nlferous ore); It is discharged l)efore 
titration by tlu' addition of 2 drops of concent rat(^d 
hydroc'blorie acid or about 1 mgrm. of benzoic a(*id 
to the nearly boiling liquid - W. F F. P. 

Tnnostic axidr: Rciluchuti o) - . F. W. Davis. 

J.^liid, Fug. ('hem., Idld, 11. 201-201. 

For the satisfactory reduction of tungstic oxide all 
water must Ix' removed by drying in a current of 
air at about 500® i\ Wlieii dried in a curixml of 


excess of carbon may be removed by wasbing tbe 
product. Reduction with wood charcoal in an iron 
tube In which the charge was kept In position by 
metins of fireclay plugs yielded a product containing 
08% tungsten, 0*3% carbon, and 0*8% silica. Since 
iron tul>es are considerably oxidised at the reduc- 
tion ternp(‘rature (1100° to 1120® C.) it is advisable 
to use tulK‘H of aliindum or fireclay. Reduction 
with lamiiblack in fireclay crucibles gave a product 
coululnliig 0*1% of carbon, wdilch was reduced by 
wa.sliing to 0*1 %o. 'fo prevent incomplete reduction 
of part of the material a continuous process was 
d(‘vis(‘d, in which the mixture of tungstic oxide and 
(*arb(m was introduced into the upi>er end of a tulK' 
2 ft. long and 1 in. diain., which was set at a slant 
ill a fnrnaci* so that a portion of 0 In. was kept 
at about 10S0® F. From time to time the material 
was i)ok(‘d through th(‘ lube, so that it was kept lii 
tlie hot portion for alMUil, 20 mins., whilst the re- 
(U!C('d portion was forced forward into the lower 
l>arl of lh(‘ tube, which was (*()(>1 (h 1 with water. Tim 
final pi*o(iu(*t contained 1)5*2%, tungsten and 4*4%', 
carbon, and, after washing with wat(‘r, contained 
US 5%, tnngsien. In (‘\))/M*im<*nts in which tungstic 
oxi(l(‘ was rediumd hy na'iins of hydrogen, browui 
oxides were formed at SOO® to 1000° wlillst after 
IJ hours at 10S0°('. a nrodiict containing UU*4%, of 
lungst(‘n was ohtaiiKsl. Reduction with gasoline 
vapour for 2 hours at 10SO°(% yhdded a ])i‘oduct 
1 (‘onininiiig US‘% tungsten. -F. A. M. 

! 

UctalH and alloys; F/jVc/ of nunh on — (), W. 
Fills. Inst, of Metals, Mar., lOlU. [Advance 
copy.] 15 i>ag(‘s. 

IhiK (‘xistenc(* of inversion points on the graphs 
I (‘onnecting the percentagi' Msluclion of a imOal by 
1 cold work and the corrosimiiding tensile strength 
I is shown for .steel, copper, 70 : 20 brass, 00 .* 40 brass, 
and 80:20 cupro-nickel. An exi)lanation of this 
g(‘neral plu'noinenon on the lollowing lines is put 
f()i*\Nard. There exists a tendeney at all teraimra- 
tiir(‘s for a cold-worked nielal to recrystallise. For 
1 a c(‘rtain amount of work this londmicy to nmrystal- 
I Use becoiiK's appreciably gr('aU'r, and at this stage 
the (‘ITect of further cold work is lessmunl and a 
I discontinuity in the curve is showui. The curve 
relating th(‘ amount of cold work with tin* w’ork 
re(iulred to drive llu‘ rolling mill lo produce further 
reduction also show's a chang(5 corresp(mdiiig to that 
in the tenaeity-ivduction curve.- -F. F. Th. 

FlalalUm of (nuidisrd lead ores. tl. L. Allen, (.hem. 

aud Met. Fug., 191U, 20, IfiU— 375. 

Tiik n'covery of slime values, eonsisliiig iirlnclpally 
of lead carhonate with some suli»hlde, is dilfioult in 
ordinary milling practlci* and a serious loss of lead 
and of silver often occurs. As the c(mcentration of 
sulphide minenils has been succivss fully c'nrrled oul 
by llolatiou proeesses, the author dlHCusses th(‘ 
adaptation of this process by “ sulphidising ” the 
' oxidised minerals with suhseqin'nt separation by 
! notation. The earbonates are treated with a solubk' 

I sulphide to convert them, at k'ust superficially, into 
I sulphides. This may Ix) carried out as a wmt re- 
I action in th(‘ grinding mill, by the addition of a 
! solution of hydrogen suli)hid(' or sodium sulphide. 


air at 100® F. the precipllalcxl oxide niaiiis 3-7'% of 
water. The dried oxkie is mixt‘d with carbon by 
grinding together In a liilH'-inlll with steel or wiMidon 
Iwlls. At 050® lo 8.50° F. the leduetlon i>rodiuvs a 
bine or pundc oxide; at UOO® to 1050® 0. a chocolate 
brown mixture of oxides Is obtained, whilst above 
1050° C. a giey ix)wder of metallic tungsten Is left. 
To prevent oxidation the reilucod material must be 
cooled In a reducing atmosphere. The ratio of 
tungstic oxide to carbon required varies from 10 : 1 
to 10 : 1*6 according to the process used, the tem- 
Iiemture of reduction, and the time. Part of the 


; The lattcT poss('s.s(‘s a disadvantage in that the 
hydrohNsIs of Na ,S Is almost complete and the for- 
mation of a strongly alkaline solution is detrimental 
to notation. Sodium sulphide, however, is less 
active than hydrog(‘u sulphide, and does not readily 
convert iron compounds, esiieclally limonite, into 
the sulphide, and so a purer concentrate is usually 
obtalneil with this reagent. Cerusslte, wulfeulte, 
and cerargyrlte (horn-silver) are easily converted 
into sulphide, but minium, anglesite, pyromorphite, 
vanadinite, and desclolzlte are less readily attacked 
and a poor recovery of tbe latter minerals is 
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effected. PyrolUBite and other manganese com- 
pounds, basic sulphate of iron, and lead peroxide 
Interfere by reason of their oxidising effect on the 
sodium sulphide, and ferrous salts are undesirable 
owing to the consumption of the necessary sulphide 
to prtH’ipitate ferrous sulphide. It is calculated 
that only 6-9% of the theoreti('al quantity of sodium 
sulphide suffices to induce the flotation of a favour- 
able ore. — C. A. K. 

i^ulphuric acid from galena. Goldmann. ^ee Vfl. 
Action of slag on rcfractoricfi. Howe. t<ec VIII. 

Electrical synthesis of colloids. Svedlnwg. Xl. 
Patents. 

Iron alloys; Process of making . .1. K. S|Kvr, 

TrapiK‘, Md. H.S. Pat. 1.1>91,220, 14.1.19. Appl., 

An alloy “highly responsive to heal treatment ’’ is 
made by melting togeth(‘r equal parts (d’ ehareoal 
iron and low-carbon steel with the addition of 0T»0 — 
2 0% of chromium and 0-25— 10% of nickel. The 
molten metal Is then cast.- (\ A. K. 

Manganesc-stccl ; Method of mnhing . Process 

of recovering manganese-sleel. W. (*. Nichols, 
('lilcago Hrdglits, Assignor to American Man- 
ganese Steel Go., Chicago, HI II. S. Pats. (A) 
l,291,(;.'>r> and (ii) l,291,(;r»(;, lll lit. Appl., 2 .tit 
and .‘11.5 17. 

(a) Mol'ifn metal Is blown, tlu' slag a(‘parated, and 
the metal w<‘lghed at about l(ir»0'^(I. Manganese 
steel alloy at a t(*miK*rature of about 1220'^" (\ is 
added to raise the mangaiu‘se contc'iil to 11-11%, 
and the mixed metal is poured, ta) Manganese 
sl(‘el is lieated at an initial t(uui»eralur(' Ixdow the 
oxidising temperatun* of manga n(‘S(\ and at su<‘- 
cesslvely incnaisiiig stages until tiu* melting point 
of mangaiK'se steed Is n'ae'lasl. When r(‘<|uire<i for 
pouj’ing. Hie neci'ssary amount of manganese is 
addesl and the metal ralsc'd to a proper pouring 
lemiHM'utun*.— (I. A. K. 

Iron and .steel; t^olution for rust proofing articles 
of ti. Allen, Assignor to Parker Rust 

Proof Ho. of America, Detroit, Ml(*h. H.S. Pat 
l,2t)l,;ir)2, 14.1 19. Appl., 11.1.17. 

An aqueous solution of phosjilioric acid, mangaiiesi' 
dioxide, and zinc.— T. St. 

Metal; Process for cleaning — - . II. E. Finlay, 
Detroit, and F. L. Faiigboner, Royal Oak, 
Assignors to Rurroughs Adding Machine ('o., De- 
troit, Mich. II.S. Pat 1,21^,952, 14.1.19. Appl , 
8.6.17. 

Metal articles are cleaned and protected fiom rust 
by piedOiiig them in a hot solution of liydrwlilorie 
and nitric acids, then subjecting them to a c-oM 
.solution of cyanide, washing, and finally liiiiuersliig 
in oil heated to above 100*^ C. — T. St. 


Copper sweepings and scraps; Process for treating 

. C. 0. Cito, Brussels. Eng. Pat. 123,418, 

28.2.18. (Appl. 3 o91/18.) 

(JoiTEU sweepings from foundries and .smelling 
works may contain On 5 to 10, SIO, 60 to 75, organic 
matter 5 to 10%, and small i)ercentnge8 of zinc, 
iron, tin, and antimony. To obtain the copiwr, the 
sweepings are roasted with crude common salt 
whereby either cupric chloride or cuprous chloride 
la formed, according to the temperature. The latter 
compound !a volatile, and, If formed, is recovered 
in condens^ug apparatus. Wben cni»flc chloride is 


formed, the roasted mass Is extnictcd with dilute 
sulphuric acid, the residin' ti-eated In a filter-press, 
and the copi^cr precipilatc'd from the liquor by 
scrap iron.— T. St. 

Crucible furnace fur melting metals, T. W, Altkcn, 
Luton. Eng. Pal. 123,157, 3.5.18. (Appl. 7474/18.1 

A luuKEi -siiu-EU crucible is 8upiM)rtod horizontally 
In a funiact' body on a longitudinal wall, which 
divides tin' ( linmbiu- iK'twi'mi I lie crucible and the 
fnrniK'c boihun into two fines. At the front end of 
the cmclbU' I hi' two tines turn upwards and com-, 
mnnicale with n ml urn tliu' on tlic iipiw'r side of 
I lie cnu iblc. Fncb of I lie lower tines is provided 
with a bighqircssun* jiM :ind tlu' fiames travel 
panillcl with Hie enndhU' wall, thus reducing ero- 
sion. The upper portion of llic fiirimce Is eoii- 
slnn-ted In two purls In lacalitatc replacement of 
the erneihle. and Hu* whole fuiaiaee is inonnti'il, for 
HUIng, on trunnions, t'. \. K. 


Hpongg l('(id ; Pnidtohen of V H Youru'fl’. 

(’bingf4»rd. Ess('\. Hng. Pal. 12.3. .587, 27 2.18. 
(Aiipl. 350.5/18.1 

A ruHiiENT Is pass'd lx*lw(‘i'n a l(‘ad aiUKh* leg.. 
oM .‘K'eumulalor jilales) and a eiiHioih' of nuotlu'r 
maliTial {c.g., ziiie). wlHi a 2()"n soluHon of ixilas 
slum or stxlium li\ dioxide as eleelrolyle. 'Die load 
<hn‘s not depfisit on Hu' eatluxk* but is carried to 
Hie surfaee of Hie lUpild by bydiogi*u bubbh's, aiul 
may Ix' colli'cleil at lnter\als as a spongy mass, 
wdileli is iu‘ulralis(*d .‘ind wmsIum!. A I’lirri'iit, den- 
sity <q’aboul 12 amps jx'i* s(|. fool of anode surface 
Is suitable H A K 

Castings; I'om posti ion lot mending flssines in 
W. F vSinger, \sslgnor lo A. V. Fagc'rst rom, F. 
HI;ml)v. aiul .1 F Fairbanks, IMu'blo, Holo. H.S 
Pal. 1,291,207. I 1 1 19 Ajipl.. 8 0.18. 

.V Mixn ur of 10 jsirls of giM])lill(* wIHi 00 parks of 
niolleii sui|>lmr T SI 

\Uoy. L. W. Clnibb, Fdg('Wood I'.iilc, Pa., v\HKlgnoi‘ 
lo West ingliouse l']|i*<‘ln<* and Mamifaet iiring Ho. 
H.S. Pal. 1,291,108, 14.1. l!l. Ai»pl., 2.1.15. 

A\ alloy conslsling of Fi' 93 lo 99, and N1 7 lo 1%, 
is suitabli' as a magnet isabk* inemlx'r for uw with 
iuduetimiH of 10,000 gaussc's and over,- T. St. 

'Ante furnace; \eilical Fl(x*hll. Hliorry- 

valc, Kans. II.S. Pat. 1,291,043, 14.1.19. Appl., 
2.1 1. 17. 

A /INC smelling furmui* eonslsts of a hatlcry (d’ 

I vertieal retorts wlHi a inovahlc charging ear above. 
Tli(‘ ebarging ear is llfled will) at least one plungi'r 
for eoni rolling Hie voliiiru' of mali'rlal fed from 
the bop|K‘r.- (\ A. K. 

Aerating liquid [ore pulp]; Process for -. P. It. 

Kolllx'rg, ItisbiH', Arlz., and M. Kraut, I/)s 
AngcU'H, Hal., AsHlgnors to Soutliwesleni Engl- 
lU'criiig Ho. H.S. Pal. 1,201,5.50, 2.1.18. Appl,, 

8 11.16. 

A DRUM with longitudinal rl files on Us outer surfaee 
rotates in a ehainl>t*r to wbieh a mixture of ore 
pulp and oil is supfdled. A curved plate extends 
around and clow* to part of Hu; ^xTlphcry of the 
drum. A thin layer of ore r)uli> Is carried round by 
the drum and is aerated by air introduced into the 
drum and discharged through slots between the 
riffles. The air is held In the iKKJkets between the 
riffles, and the pulp Is drawn as a film over the air 
pockets whereby bubbles are formed. The aerated 
pulp is discharged from tJhe drum Into an adjoining 
chamber.—O. A. K. 
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Furnace for heat treatment. A. Sniallwow], 
London. U.S. Pat. 7.1.19. Apid. lO.O.ld. 

Skk lOn;;. Pals. 102,212 aial 102,21.‘J; Ihis.f.. 1017, .‘10. 
Pyritea furnaecH. Kiij;. Pal. 1 is, 001 S'rr VJI. 
Fl/i'ctrical etch ivy US I'al. 1,201, ‘510. SO-r XI 


XI. ELECTRO-CHEMISTRY. 

Vollolils; Hlrch irtil sj/ntlir.^ix uj T. Svcdlwo’^. 

KoHohl-Z.'ilM , 1011), 24, J 7. 

Hols may be iH’odiieiMl ; (1) by a 

(‘urreiil, of 10 Jimi»s. ami 110 volts ueross a si rip ot 
jijold or silver foil iitlji<-bed to a slu'et of j;lasK ami 
immersed In jileohol, (2) by pa.ssin^ ji similar eurrent 
through llkln strips or wires of |>latimim, <opp(‘r, 
lead, zinc, or ahimininm, slnOelaal between two 
stout Iron w0r<*s uial immerscMi in aleolxd. (Sr<i 
also J. Cheni. Soe., .May, 1010.) .1. F. S. 

ItenctiovH; If itf anil chemiral itnninnics : 

appliealioti t<t tin- iilu novu vn of eU'vtroluHis avd 
vpertioscopy. . 1 . .\bMinit'r. Hall. So<-. ('him., 
1010, 25, 10 -OH. 

A TliKom-.rK'M, papi'i* (►Se(' .1. Uhrm Soe., 1010, li., 
K12.) - W. (i. 

Pm'k.n is. 

Klvctrival ehhiin/; Plei lioli/tcs for — . . 1 . If. 

WtH^kH, Kathalge, .V.ssigiiur to .1. S. Wei'Ks, IH'la- 
>vare, .ami li. M. V’.-(«|.s, Pliiladi'lphi.M. I'a. U.S. 
Pat. 1,201, ;il0, 11.1.10 Appl., l.l.n. 

Tin: surface to be etela'd is ouried by the anode, 
the ch‘et roly t ie balh beiug eom[»osed of an aciditied 
solution in water of one or more of I lie ehloiidi's of 
alumiuitim, Jimmniuam, barium, cadmium, eahouni, 
ehroiuiam, cobalt, copper, iron, lit ilium, inaaiie- 
slum, mangam'se, nickid, potassium, .strontium, 
sodium, tin, zinc, - .1. S. (1. 

Ixiuclion in yancH at hiifh tcfnjK iat ares; l*H>ees.<< for 
lirodiK'ivy — — and apparat ir^ for piaeti.siny the 
>'<ame. I.. 1>. Summers, C'lih-ago, 111. U.S.' Pat 

1,201,0(10, 14.1.10. Apfd., ;!1.7.UI. 

A KKi.ATivr.i.Y inert gas is pa.ss<‘d tlirough the arc of 
an electric furnace until it is lilghly heated, and n 
material (in lliiuid form) to be combined with tin* 
gaa is then inle<Med togetluM’ with a cooling liquid, 
which e\tlngulsh(‘s the arc. rrodm-ts of the re- 
action aiv immediately wilhdraw’ii ami coole<l. 

-~C. A. K. 

spongy lead. Kng. Pat. 12;i..7.S7. i<ee X. 

Electrical apparatus for .subjretuuf artieles to varn~ 
ing temperatures. Eng. Pat. 120,5 15. See VI II. 


Xn.~FATS ; OILS ; WAXES, 

Naphthenic acids. KoUh*. See IIa. 


oil, an Inner vesael open at both ends is placed 
within the outer vessel. The agitntor is within the 
Inner vessel, and the mixture is withdrawn by 
a cimtrifugal pump at the lower (mil of the inner 
ve.ssel and forced upwards into the annular apace 
Ixdwven the v(‘ssel8, wiientie It overflows Into the 
Inner vessel.—A. de W. 

Soluble sub^tauees [tfrease]; Ajiparatus for extract- 
lay — - [bff volatile soleents\. W. E. (jrurrigues, 
New' Orlean.s, J.a., Assignor to W. (birrigiie and 
Co., Inc., New York. U.S. Pat. 1,282,407, 22.10.18. 
Appl., ;;.10.17. 

A iioiu/o.\T.\L rotating drum is provided wUh longi- 
tudinal perforahsl i)ipi\s arraiigial around its Inner 
p(‘nph(‘ry and lamt radially at one end where 
lh(‘y terminate in a centr.al liub attjiclii'd to the 
ilruiii. Solviuit is int rod mat'll into tlie driiin Uirough 
.•1 ciuiliMl valvi* al lids end, and is (liseliarg(‘d al the 
opposite (‘ml tlirough a liller. Wiieii extraction is 
eompl(4(‘ a hot gas (sl(‘am) Is inlrodmjed through 
liie hub to expel lli(‘ r(‘si(Iual solvent. The huh 
rotates on a li.\(‘d (list rlbul lag membi'r eoniu^cted 
with a siivim-supply pipe aiul constructed in such 
a way that sb'ain is Jidmittisl lo lliose pii)OS wdilch 
ar(‘ moiuenljirily at fb(‘ bottom of th(‘ drum, and 
cut oil' from llio.s(‘ whii'li Jire at th(‘ upiKU- part of 
tln‘ drum. St ('am is iilso pasM'd throiigli closed 
pip<‘.s within lh(* drum in (»rder to ]U('V(‘Ut eon- 
(h'lisalioii of waiter.— W. F. F. 


Jteteryent "^oafis and )in‘titi'< for and nirthod of 
mahitiff tlir .^uvi(‘. U. \\ . Douglass. Spoudon. 
Eug. Pal. 12:5, s:i5, 0;5.1S. (Appl. 4ii;o/is.) 

A DK'ii aoKNT .Miap is prci>arcd l)y dissolving a base 
soap (H)-24';c.), willi or wutlioiit 1ht‘ addition of 
Msllum silicati' (up to 10%), in boiling waiter 
(20- 2r)'V,), adding sodium ea 1 boniit(‘ (.‘lO 'o) and 
sodium bic;irboiial<‘ (15%) .’iml mixing thorouglily. 
A d(‘l(‘rg(‘n( spiril such as naphtha, benzol, carliou 
t(‘l iaicbloi'id(‘, or (lu‘ lik(‘ a mixture of tin' sjime 
is tlu'ii ;id(lcd in the proportion of O ’o. Idic spirit 
may be addl'd al the same time as the soilium 
salts. - A. de W. 

Wool-fat and other similar suhsIniK'es; Proeess of 
prodneiny hiyh-meltiny fatty aeids and hydro- 
philous neuhal puiduets from . 1. Lifschlltz, 

llamburg, Urn many. U.S. Pal. 1, '28 1,725, 12.11.18. 
Appl., 12.1.17. 

ShK Uer. Pat. 280,214 of 1015; this J., 1915, 1155. 

llttruehny apparatus fur oils, etc. Eng. Pal. 
12:5,015. Sec I. 


Drying oils from fatty acids. Eng. Put. 123,792. 
See XIII. 


Oleie acid isobutyl ester. Eng. Pat. 125 ,I'k85. Sec XX. 
Cetyl alcohol. U.S. Pat. 1,290,870. See XX. 


Action of lipase on fact ice. Dubose. Sec XIV. 


PaTEiNTS. 

Uydrogenising oils and fats; Apparatus for . 

11. I.4ine, Ashford, Middlesex. Eng. Pat. 123.000, 
51.12.18. (Appl. 21,895/18.) 

In the appni-atns descrllied in Eng. Pat. 908 of 1915 
(this J., 1910, 042) instead of using an exterior pifie 
for the circulation of the mixture of catalyst aud 


XUI.“ PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Pigments; Standardisation of colour as related to 

. J. Lawrance. Oil and Colour Chem. Assoc., 

1919, 2, No. 6. 

OoLouu measurements may be recorded on a 
“ colour solid,” w'here colours are plotted to a 
minimum of determinable values, viz,, ” tone 
value,” ” purity value,” and ” hne value.” The 
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<‘olour solid takes the form of a graph with tiiree 
axes at right angles to one another. Tone value, 
the position of a specified ooloin* relative to black 
and white, or the amount relied ed by its surface, 
is plotted in pei’centages on the vertical axis from 
pure black to pure white. Purify values are 
measured in distiuices at right angles to llie \ertical 
axis and determine in a eoluur the amount of admix- 
ture with a neutral grey of an Inttojsity pro|)or- 
tloiiate with its i>osition in height mi the Aei(i(‘al 
tone value axis, ('olour circles h(‘ariiig tile iirimary 
<,*olonrs on their circumferemvs at eipial dlsianc<‘8 
from one another are dispos-i^d ulxmt tlie vertical 
tone value axis and siu've for iiu^asuiemeni of purity 
values in angular measure elockwi.se from a jirimary 
colour. Thus, theoretically juirc colon r.s having 
equal tone and jairity values would He on the cir- 
cumference of a eirele of such diameter as to indi- 
cate no admixture with grey and at a ladglit on tin* 
axis represented hy 100% wliite. Any givioi colour 
cun matched liy Maxwell’s melhoii of using iiilm*- 
locking dhsos of the standards chosen as primary 
exilours, and black and wliile, and tlie jiosilion on 
the colour solid may be found fiom the nesulis ob- 
tained. It being iiupossibh' to liml slaml.ards of pnn‘ 
primary colours of equal visual intensity (lone 
value), the briglitiu- colours, c //., lemon eliroiia? el<*., 
need to b(‘ toiaal down bv umilral gn‘ys until tliey 
He in the same lioriy.oula I plaiu* as a grey (oiisisiiiig 
of ,‘10% white and 70 ",', black in onler to Ik* eqiiiva- 
U'lit to tla* more .soiiilu'i* I'oloiirs, smh standards 
l»(‘ing then design. i)e<l as ot .‘lO V (one value. TIu* 
geoUK'lrieal juojieilies of lli(* colour solid ma.\ be 
l)lolt('d a.s a polsgoii of <‘olour tones :ind (In* resul' 
(ant plot led. It lias hei'ii found that ajipaieiil 
fhaiiiic ill colour by \isiial iiisp<'(‘t Ion Is not <pi.‘iiiti- 
lativoly ideiili(.il witli actual cli.iiigc's as lucMsiired 
by discs, ('iiaiiaes In line value* a<‘<(Uiii»aii> icslue- 
ILoiJs ill file tom* value's of ee'rtaiu lugme-nts by 
admixture altlieiiigh I lirly goeal agreemeiits were* 
obtained from black and ^^tlite* in oik* ease* anel 
.M'llow eie'lire ill aii()llu*r. In llie ease* eif ultra- 
marine blue* and muidlc ebi'onie. viedc'ls are* eibtainc'd 
by admixtin’c* by elises, whilst grea'iis are* e)blaiiu*el 
by mixture e>f pigiiu'iils —A. de* AV 


) (uniah unalyais; Mvl/iuds o/ - W. 'i\ Pearce. 

,J. Iiid. Jhig. Chem., 1010, 11, 200-:>01. 

Vaunisues of wide'ly dillerlng comiiosition were 
pr(*i)ared from weighed (iuaiititle*8 of resins, rolo- 
jOioiiy, oils, driers, and turpentine, and used to 
di‘le‘rmine the de*gree of accuracy of ditl’creiit 
nie‘thods of analysis, in heating (lie resins in pre- 
paring the variilslio.s the Joss in weiglit was Ih'Iwk*!*!! 
20 and 20%, exivpt whe'ii only resin was use*d, when 
it was 7%, W'hllst the* lo.ss in weight of the e)ils wa.s 
from 1 to 2%. The results e)btalii(*d by Mellhiney’s 
method of delermining rosin (this .7., 1008, SOO) 
agreed closely with the th»*oretIeul amounts, whilst 
for the sc'paration of resins and oils Bough ton’s 
method (Tc'chn. Paper 63, IT.S, Bureau of 
Standards) gave results aecurute wltldn about 1%. 

-C. A. M. 


Matter in a finely divided state [pigments etc.]; Art 

of producing . j. Alexumh'r, Assignor to 

National Gum and Mica (k>., New York. U.S. 
Pat. I,2o0.708, 10.2.1S. Appl,, 1.5.14. 

Skpakate solutions eeintainliig the various coin- 
iKuients of the coiiqiouuel to be prc'part'd are treated 
with suitable prolee'ling eoHolds and then mixed 
e>r otherwise* eauseni te> 1‘4‘act. .V nnich greater 
eie‘gree of Kubdl\islon is ol)laini*d by adding a pro- 
tc'e'ling coHoiel ti) eae'li eif the ceunpemi*iits from which 
a precipitate* Is to Ik* iireuluevd than when a pro- 
tecting eedleild is aeldeel bnly to one* of the coin 
poiieiiis. The* piete e.xs Is appHealdo to the prepnra 
tiem e)f pigmeiilN, e*aial>sis, etc. lOxamples are 
given e)f llie* j*repariil ioii eif the* baiiiiiii lake of 
Orange* II, gum aiahic lK*iug aelelt'd beith to the dyo 
sedulion and te> ilu* bai imii chleuieh* uNc‘d ns prwipl- 
taut ; anel e»f lllhniMine* by (lu* iuU'iae'lloii of barium 
sulphiele anel /.iiie sulpliate*, ge'lalln iieing added 
te> be)th conqeoiient.s. \V. K. F. P. 

Jjinolcujn and ini(d( mn (inivnt. A. B. Oraven, 
Sedby, and iiie A'e>rksliirc‘ Dye'ware* and Liiemie al 
t'o. Lie!., jK*eds. Fng. Pat. 122,71)1, 28.1.18. 
(Appl. P;0I)/1K.) 

Thk f.ilty aeiels ed eii-ying oils anel/or s(*nii-di'ying 
eiils e>r llie glyeeiiejc's of si'inl-dr^ ing oils (excluding 
lung, Hn.'-.ce*d, anel se).\a be*aii oils), mi. \ lures of the 
s:inK', e>r Du* proelue ls fiemi (lie'lr I'e'linenienL are 
e'e»ine*rteel iiile) re'silie'iit. tacky, and adhe*.sive jiro- 
eliu'ls suitable* few use as Hjmle'um eeiuents, by sub- 
Je'e-t ing I he'ni, in Die* pre',se*nee* eif a elrier, lei eixielal ion 
with gase'oiiN oxygen eu* o/.oiijse‘d e».\yge*n at a 
le'ijipe*r;i(nre‘ Dot e' .e-eveling 11()‘’(’. The' seiliellty ed’ 
the* re'snlting prexlue I Is aeljiisle*d by varying the 
relative' projKii l urns e)f n n.sa I ii rail'd anel saturated 
ae'ids anel/eir llu'ir gdye'c'nele's by pre'llmlnary 1111 ra. 
tiem anel eHstillarmn le> re'iiiove* ne>n eliying matter, 
'liu* preMlue'Is may be* iiu'eu'porale'el with gum resins, 
losin, aluminium Ipvelieixieb', ete*. - A. de W. 

Dtjfing oih fram fiillg adds of linsred oil, other 
d}!Hn<j oi7.s* or s('fni diging oiIh; Manufaelure of 

. F, Boc'lim Ltd., anel F. A. lle'ibi, I/ondon. 

Fug. Pal. 122, 7b2 (Appls. ISAi;, 1.2.18. and 2(il8, 
12.2.18.) 

A wEi.L-DiniNo oil suitable for use as a linoleum 
e)il, for waleipreieding edl-cledli and lle>orcle)th, or in 
Die* manufacture of iiaiiits, is oblaiimd by heating 
fatty aedds fre>ni elrying or semi-drying oils to a 
t(*mperature? 2()'^--20° (k below' Ihedr boiling-point in 
the* presence* of 0-25 -0 5% of metallic ooi>iX!r, nickel, 
eir cembali whilst blowing In oxygen until the result- 
ing proeluct has atlalue*d a sii. gr. of O-ODU— 0i)98. 
All addition of 12-15% of China wood (tung) oil 
leegeUier with a small ;K*r(*entag(* of an alkaline-earth 
.soap gr(*atly ine're'use's the spex'd of peijymerlsatioii. 

—A. de W. 


Itexins; Manufacture of [from solvent naphtha], 

F. W. .Siierr, jun., Oakmont, Pa., and M. Darrin, 
Wilklnsburg, Pa., U.8.A. Eng. Pat. 12.*{,800, 
1.2.18. (Appl. 2004/18.) 


I’ATE.NTS. 

Ghrome uellows; Manufacture of E. F, 

Morris, Liverpool. Eng. l*at. 122,841, 12.2.18. 
(Appl. 42i)0/18.) 


See U.S. Pat. 1,202,812 of 1018; this .7., 1018, 422 a. 
Strips of copfjer, silv<*r, gold, or jilatluum, to act as 
catalysts, may b(,* Immersed in the Hejiild when It la 
bi'liig heated under liressure or wlu'ii It is being 
distilled. 


A LEMON chrome of greater staining jiower for a 
given lead chromate content Is obtained by the use 
of a basic lead acetate solution which has beiui 
subjected to a preliminary treatment with chalk 
“ or other purifying agent which will absorb lead 
oxide,** the clear supernatant liquor being used. 

-^A. de W. 

h 


Proields [for varnish, Inrqucrs, cclluloid^suhstitutes, 

eta.]; I*roces» of recovering from vegctahle 

proteid-containing material. S. Satow, Sendai, 
Japan. Eng. Pat. 121,141, 28.0.17. (Appl. 9201/17.) 

Hkk U.S. Pat. 1,275, .308 of 1918; thte J., 1918, 669 a. 
The protein extract is purified by treatment In a 
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high'Bpeed centrifugal separator, and filtration, and 
then, If a clear transparent sohitlon Is not obtained, 
Is fractionally precipitated with an acid, c.i/., sul- 
phuric or sulphurous acid, and the remaining hQuld 
decanted and lillered until It l« 
natively, the proteins may lx‘ precipitated from the 
extract together with tin* colloidal and suspended 
impurities, by addllion of a limited ouantity of 
sulphuric or acetic and th(‘ i)reclpitute tieated 
with a weak solution of sulidiurous or hydrochloric 
or other acid to dissolve Hk* proteins. The purified 
proteins after the linal separation are dried in a 
vaeinim. 


XIV—INDIA-RUBBER; GUTTA-PERCHA. 

ituhbvr; I)rmlraviNali<ni <if - - by hvxamvAhylenc- 
tvtmrninv under prrssun-. A. Dubose, (^aout- 
ehmuMd (lutta-lVreha, Ifilfi, 16. 1)721 - 1)722. 

A HAMCLK of vuleauls(*d ruhlx'r, after suecessive ex- 
traction with He('lom‘, e<dd ehloroform, hot ehl<u*o- 
forrn, aleoholl** itolasslum h.\di'o\lde. and water, 
was svvolkm with earhon tet raehloridt' and finely 
divided; the dry powder was (Ikui lieated with a 
K<ilurat('d aqiK'oiis solution of hexanielhyhuu'- 
tetrainiiu* In a sealed tube by steam at 7 atmo- 
spheres pr(‘ssiire for 24 hours; tin* .sulidiur e(»nt(‘nt 
was thus redueed from 2' 171)% to fi.‘{fi7%,. In similar 
exi)erInumtK with steam pr(’ssur<'K of <» and 4 atino- 
spher(‘H resiK'ct Ively tin' liiial sulpliur content, was 
()’4.’12 and ()‘742% ; witli a ju’essure of eigid atnu)- 
splu'res th(' rubber undergoes eousidi'rahh' dee(Uii- 
j)ositiou.- D. F. T. 


Deiuileanisalion iff t uhbrr by vatalyatH, A. Dubose. 

F/noutchouc ('t CiUtta-lVreha, 11)11), 10, 1)722. 

Tmk etfi'ct of catalysts In vulcanisation is reversible 
and such eoinpounds not only expinllle the eombiiia- 
th)n of sulphur with rubber hut should also Im' able 
to aid tin' Illu'rallun of eomidiied sulphur from 
vulcanised ruhln'r. A boiling aleolndlc solution of 
hexainelhylenetetranilne was found to n'duee the 
combined sulphur in a sauifde of ruhln'r from 
2fifi7% to 111).*)% (eoiuparc' SiK'uee, this . 1 ., 11)17, 
1050). Probably on aceouiU of the lowc'r solvent 
power of wat(‘r for sulphui' ainl its feebler pt'iu'- 
tratlve uellon on ruhlMM-, aqueous solutions of hexa- 
met.hylenetetramiiu' are less ('Heetivc' under similar 
conditions. - D. F. T. 


Facticc; Action of lipase on irbite . A. Dubose. 

Caoutchouc et (lutta-l’ereha, IDll), 16, 1)722 -1)727. 

A wuiTE faeli«.v of good api>earanee showed a 
tendency to Ih'couu* brown and slleky, the ehuiige 
being accompanied by the liberation of so luueh 
heat that the material on one oeeaslou infiained. 
Plxuinluatioii of the decoiiipo.sed material revealed 
the presenev of an Increasi'd iK'ixviUage of acetone- 
saliiblc ('onstltueiils and a marked diminution in the 
proportion of comhiiied oils insoluble iii aei'toiie; 
glycerol was found In the aqueous extract of the 
damaged substitute. The alterallon in the factlee 
was therefore pn)l«ibly due to the presence of u 
lipase; a similar effect w'as produced in stable 
factlee by moistening with a lipolytic extract pre- 
pureii from castor oil scetls. -D. F. T. 


Patent. 

ErtmHing apparatus for rubber. Eng. Pat. 123,645. 
I. 


XV.^LEATHER; HORN; BONE; aUE* 

Tannin compounds; Colloidal and their applu 

options. C. F. Cross, C. V. Greenwood, and 
M. C. Lamb. J. Sac. Dyers and Col., 1919, 35, 02. 

The authors deal with the appllciitioii of the prin- 
ciple of n'slrained tannage, whereby skins may be 
couipletely tanned in a singhi treatment by a strong 
tanning liquor, which is prevented from forming a 
hard ijiii)ej vious Ja>er, by the infiuence of a colloid 
which itself has an atiiniiy ior the lannin but parts 
wdtli it to the hide suh.sLance. The colloid employed 
as a re.sl raining agent is gum-Lragasoi, which in 
the form of a o"o solution is a fairly stiff jelly. 
44ie variations of \iscosily of dilute solutions of 
the gum with temperature, coiieeiitration, and time 
of keeping imve lu-eii studied. 4'he viscosity iu- 
erease.s \ery rapidly as the concentration is 
ineieased above 0 5%; it falls on keeping the soIU' 
lions, apparently as the result of the activity of 
organisms. I'hc' gum, Ix'ing a true lieinicellulose, 
a maimo-galaelan, gives a i)recii>ilal(' with Fehiiug’s 
stdution in 11 k‘ eohl jind the eondition ot any sample 
ol gnm may be determined by estimating the 
ainouiil of eui>ric oxide leiimNed from Fehliiig’s 
solution by this i»recipitnte and llu' (aiprous oxide 
lormed by the hydrolysed produels (»n boiling the 
tilt rate. Altliongh a iKunieellulose, 1h<‘ gum gives 
solid lilms of gieal leiiacily, eon ii>a ruble nmIIi those* 
of colloid cellulose; tensile tests showed breaking 
lengths of 5.‘;00 to 8S70in., and elongaiions of 5 to 7%. 
Ill praetiee, I lie proportions used are such tis are 
represented by equal parts of a quebracho extract 
containing 25 -2!)'% of tannins and the eoninierelal 
5';;, tragasol jelly, both suitably diluted. The pre. 
pared hides may be slee]K‘d iii this mixlure and 
tannin aildcd to replace that absoibed. The tannin 
strikes through in a ri'mnrkahly short tinu' as com- 
jmred with tliat oeeiipied in coinph'ti.' tanning with 
the iilalii extract. Allei iial ively , tlie Ireatmeiil may 
he (‘lleeb'd in tlu' drum or Wilson lanniiig machine, 
using about 50% of tragasol calculated on the 
wc'ighl of the goods. Another way is to “ drum ” 

I In* hides in the strong tragasol Jelly lor 2 .‘I hours 
until they have iK'iome thoroughly impregnated 
with tlu'colloiil and then In'at tlH'in wdth the strong 
tanning extract. By this method the reaction 
hetwa'i'ii tiu' tnigasol and the tannin takes jilaee 
inside the goo<ls. The iuti'rstiees of the leather are 
tilled w’llh lh<‘ Iraga.sol-tannin eoinpoiind and the 
[u’oduet has a smootln'r, iM'ller filled texture than 
that tanned In the ordinary way; it is also less 
pervious to water and, the tamiln being more pro- 
tected from the action of the air, the colour is 
lighter than that of ordinary leather. 'Fhe employ- 
iiK'Hl of the colloid has also proved advantageous In 
tanning with bask* chromium sulphate, particularly 
in iimliitalning the plump and sw’ollen eondition of 
the fibres during Die iK'uelratlon of the chromium 
salt and in filling up the interstices, giving a 
suiH'rior finish and resistance to moisture. The 
composition of the t ruga sol -t aim in compound cx)rre- 
sponds to to JCjJlj^Og, but when the 

reagents are mixed in the.si' proiiortions, precipita- 
tion is not coinph'li*; on increasing the tannic add 
to 2 inols. the characteristic coherent coagulum 
la obtained, Furtlu'r increase in the proportion of 
tannic acid is disjidvantageous and loweys the 
viscosity. — J, F. II. 


Sal bark (Shorea robusta). Cross and Bevaiu 
See V. 


Titanium compounds. Barnes. See VI. 
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Patent. 

Fish scales; Method for treating . [Uatenal 

resembling celluloid]. S. Sakane, Kyoto, Japan. 
r.S. I'at. 1,204,079, 7.5.18. Appl., 27;0.17. 

A TR.\NSPARENT subsbince rt*senibling celluloid is 
prepared by treating flsh scales with an alkali 
(sodium carlK)iiate) which removes all fatty matlt-rs 
and destroys the odour, and then treating ih(‘ 
residue with an acid (dilute liydnwlUorie acid) to 
dissolve all the lime siills hut leave tlie lines of 
growth unattack(‘d and eoi>si»iciious. Tlie imxhict 
is steei^ed in a condensing agent ( forma ldt‘hy(U‘, 
aluminium sulidiate, tannin, or the like) and tlnm 
in a softening agent (glycerin solution). J. F. It. 


XVI.-SOILS } FERTIUSERS. 

Mhatca; Determination of — in soil bu the 
phcnolditiulphonio and method. 11. A. Nov<‘s. .1. 
Ind. Eng. Chem., 1011), 11, 2i;i-21S. 
xXiTKATKs are completely extracted fiom soil by <‘\- 
traetiou with cold water, and (lie in-e.scnc(‘ of 
chlorides does not interlcr<; with their at‘<‘urat<‘ 
determination l)y the plumoldisulphonic acitl met hod 
provided that tln‘ tenii)erature is k(‘i)l hedow* that 
at which chlorides and nltraltss react with the 
.sulphuric acid. 50 gnus, of stdl is shaken for 1 min. 
in a stopiHU’cd bottle, with 200 c.c. of water, and 
the sluiking twin* reiK*aie<l at intervals of .’lO mins. 
'rh(‘ extract is tfu'ii tillered, and as soon as ."»0 c.c. 
of clear tillrati* has Iks'ii obtained 5 c <•. i.s irans- 
ferred to a 2.i In. iiorcelain c‘\apora(ing dish, and 
evaporat(‘d to dryness on tin* water bath. At the 
.sjinie tlnu* 5 c.c. of pot.assium nitrate* solution con- 
taining 0 0001 grm. of nitrate* (x*!* c.c. is (‘vaporatesl 
in a similar eli.sh as a standard for coniparl.son 
When tin* dishes aie cold 1 c.c. of pln'iioldlsulplionic 
acid [irepared as di'scrllx‘d by Fliamot, Pratt and 
itedlield (this .1., 1011, 412) is added drop by drop 
to (‘a(*h disii so as to form a ring round the* re-sieiue*. 
Each dish i.s reitated .so that the whole* of tlie* resiehu* 
i.s moiste*n(*eI, and after 1.*) mins 15 c.e*. of ce)Id water 
i.s slow'ly adelenl. Aininonlum Iiyelroxiele* solutiem 
(4 te) <S%) is then sprayed from a wa.sh-bottle into 
the Ilejuiel until a iH*rmane‘nt yellow e*e)le)ration 
i.s obtaine*<], after whie*h the* solutions are trnns- 
fe‘rre*el to a Se*hroin(*r e*olorimele*r anel the* e-oloiirs 
niate'he‘d. If the* soil gi\e*s a e*oloure'el e*xtrae*l e>r 
coni aims iron, 5 grins, eif e*alciuni hyelroxide is addeel 
to it prior to the aelelitiem of the* waite*r. Jn the 
<‘ase of seills e*ontaining less than 1(K) parts of 
nitrates ixn- milliem 20 c.c. eif the extract is taken 
tor the colorimetric e omiiarison.- ('. A. AI. 

Rock phosphate ; i^olvent aetion of dilute eilrie and 

nitric acids on . J. A. Sle‘uius, J. Inel. Eng. 

(Miera., 1010, 11, 224-227. 

Poimoxs e>f .'J gnus, each of rex-k phospliate were* 
e;*xtracteel with 100 c.c. e»f dilute citrie aeJeJ (05 to 
0*1%) by shaking them in a maelilne for 80 mins. 
The liqulel was llien diluted to 500 c.e. and tihered, 
and the phosphorus determined in the filtrate. It 
was found that exlractiem wdlii 0-2% citric ac4d 
gave a result fen- available i)he)sphoric acid approxi- 
mately equal to that eibtalnod by using neutral 
ammonium citrate. Extractiem with 0 5% citric acid 
removed more than twi(!e as much phosphonis. 
Variations In the quantity of rock phosphate treated 
had also a pronounced influence on the amount of 
phosphoric acid extracted. For example, when 
01 grm. was used Instead of 3 grma. the amount 
of phosphorus extracted by 0-2% citric add was 
4*289%, as against 0*1918%. The presence of basic 
substances such as calcium carbonate reduces the 
solvent f^on of citric add and tWs Influence Is 


mi 


not entirely* eliminated by adding an extra amount 
of citric acid equivalent to the basic substance, as 
.stated by Fousliis and Hammond (Analyst, 1993, 
2**18). In siniilnr ext rad tons with dilute nitric add 
(OOli to O0157o) stllJ larger amounts of pliosphorus 
(ll-S)l to 8-i;{%) wen* ix'inovetl, so that it Is no moie 
siiit.able tliaii citric acid for d(‘t(‘rmining tin* avail- 
able phosphoru.s in nn’k phosjihates. In tlie ^‘use of 
nitric acid, how(‘V(*r, ilu* (‘fleet of basic sulKstanct'S 
(*an Ih* iuHilraIis(‘d by adding the additional junount 
of a(*Id (*quivalenl to tin* has(‘s. Nelitral ammonium 
citrate solution d<M‘s not (‘xtrad tin* true amount 
of available phosplKuiis, hut is probably as trusl- 
W’orthy as any solvent c.in Ik*, whilst. It affords an 
indication of ilio (‘tU'cf of ir(*alincnl in icndering 
till* jihosphorns in lock iiliosi»hal(‘s availahli*. It la 
(‘s.scntial, howcvi'r, lliai two (l('i(*rminallons should 
Im* mjid(‘ und(‘r uniform <*ondHions hi'foiv and after 
tin* tivjitnu'iil. - (\ A, M. 


Rasir slaa: Soluhilitj/ oj - in organic acids. M. 
Sirot and (1. .lord. Ann. (Miiin. AimlvL, lOP), 
i. 80-S5. 

The aiilhoiH Inivi* delennincd tin* sohiiilllly of the 
dlfl'erent const it ii(*nfs of basic slag in vai*ioiis 
organic acid solnllons. in each case a 2% add 
.solution was (*mplo\(‘(l and tin* del<‘nninal ion was 
m.'idi* afl('r tiu* sampU* had lM‘en sliaken w'itli tin* 
.sohilion for .’>0 iiiiihs. 'fo a C(‘i'laiii (‘.\f(*nt, lln* 
.solubility d<*p('iid(‘d ou tin* tlnencss of tin* slag and 
the /lgur(*s given bi 1«)W’ wi'ii* oblaiiK’d with a sampli* 
of whldi SHIP’,, pass(‘d a lOO-nu'.sh sli*v(*; Ilu* flgnr(*s 
express iH‘rc<*ntages of flu* total amount of I’om 
stiiuciil pn‘.s(‘nj. 
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d'fn* solubillly of tin* suljiiiur w.is di'termlned 
In a .separjib* sjunplo of lln* slag — W. P. S. 


Hops; Dfteet of fertilisers an the. composition oJ 
. (i. A. UusHi'll .1. hid. Eng. (dn*m., 11)1!), 

11. 218 221. 

Field Ii'hIs wen* carriiMl out during Ihrei* sinxvsslvi* 
years on an ujdand and a sandy loam soil, the efTiH*!, 
of Irrigation Iwiiig also .stiidn‘d. 'Pin* total amoimt 
of available soft ri'sins show'ed a large iiicri'a.se on 
tin* lrrigat(*d ferlllls<*d soli, hut this was duo to tin* 
increa.s(*d growth of tin* imps, tin* percentage* ol 
r(‘.slns in tin* liojis being decr(*aH(‘d. 'riie results do 
not indicate any mark(*d 8uiK*rlorlty of a jiarticular 
fertlli.s(‘r or combination of ferlillscis hi ivgard fn 
the yi('ld of available soft resins p(‘r aci’e. Tin* 
amount of soluble ash w^as not gn*allv afl\*et(*d by 
the use of fed lllser.s or irrigation. (’’ A. M. 


Effect of superphosphate on indigo ftlant. Davit). 
Eec IV. 

Phosphorus in basic slag, d’r;iv(‘rs. Sec X. 

Patcnt. 

Phosphate fertiliser containing nitrogen; Method of 
manufacturing . A. Foss, Assignor to Norsk 

Hydro-Blcktrlsk Kvuelstofaktleselskab, Chris- 
tiania, Norway. U.S. Pat. 1,292,293, 21.1.19. A^lpl.,. 
*8.6.17. 

Sub Bag. Pat. 114,873 of 1917; thla .7., 1918. .315 a. 
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XVn.-SUGAR3 ; STARCHES; GUMS. 

Taiknih. 

Hngar; Method and appaniiUH for treating [centri- 
fuging] . J. iO. Dniry and K. C. Folsom, 

Boston, Mass., Assignors fo American Sugar 
Uolining (‘o. 11. S. Fat. l,l>70,7y(;, 2.7.IS. Appl., 
28.12.17. 

Arreu the separation o[ syrup tiom moistem^cl raw 
sugar l)y eentrlfuging, an outlet in the bottom of 
(Ik* cent ril’ug.i 1 baskel Is opoucil, and a .j<'l of water 
under Jiigli pre.s.sure is direePal against the walls 
of ihc basket to d(‘laeii the layer of sugar, \vhi<*li, 
with the water, dlseliarges by gravity through the 
outlet into a melting pot bel<iw. -.1. II. F. 


^ngar juices; Method of treatUof raw - — . A. 
KrafF, Honolulu, Hawaii. 11. S. Fat. l,27l,bM, 

y.T.iS. Appl., 7.:;. 17. Renewed 1.12.17. 

R.\w sugar julee aft(‘r liming is brought iid<> direet 
eontaet with hot produel.s of combustion tnun a 
boiler furnace or otlu'r source of heat; eg., boiler 
tlue gases are i)assed upwards tlirougli a <*lianiber 
in whlcli the Juic(‘ from the liming tank de.scimds 
in (lie form of a sliow(*r. Ry using liot (lue-g.ases 
I lie employment of Juice heater.s is nualenMl un- 
neo(‘Ssa ry. Alori‘ov(*r, tiu^ susiKMahal .solid matt<‘r 
in the Hu(‘ gases e.\(‘its a divolorising acti<»n on the 
juice. .1. H. h. 

•S’M/zar manufuviure. L. Nandet, (Indies, Fr.ince 
D.s. Fat. i, 2 S(;.o(ii;, L'fkit IS. Appl., r».:!.i I. 

Skk Fr. Fat. ‘IDO.nOO of F.)13; this J., U)U, S7S. 


XVUI. FERMENTATION INDUSTRIES. 

\lcohol; Production of from marine, algw. E. 

Kayser. Ann. Fhlni. Analvt., FJR), 1, 711—80. (See 
this J., 11)18, r»2lA.) 

Ijaminaria flej'waulis and L. saeclianna when 
dried, cut Into snuill pieces, and heated with wat(‘r 
under pressure give a Ihiuld which can be f(*r- 
inented; the yield of alcohol Is from 2 58 to 270 
litres iHH’ 100 kll(»s. of the dry alga*. If 7% sulpluirlc 
add Is iise<l Instead of water and the liquid brought 
to an acidity of 01% before fermentation, the yield 
of alcohol is Increased to 12 litres.— \V. F. S. 


Jfactvrlal emulsions; Some oplieal properties o/ — , 
F. Vl^s. Comptes rend., 11)10, 168, 575—578. 

Thk loss which a ray of liglit undergws when 
traversing a Iweterlal emulsion depends on pheno- 
mena connected with (he optical properties of 
the luter-bacterlal ihiuid as well as on pln‘nonu‘na 
dependent on the bacteria (hem.selves. Using rays 
of wave length \ ~ ahout (120, in wdilch region the 
Inter-bacterial liquid has a inlnlinuni absorption, 
It was found that tin* transmission w’as almost 
directly related to the amount of substance in the 
liquid. Thus = wlK*re p is the dry 

weight of bacteria {K‘r (‘.c. of (*muisiou, c ami / 
being constants dei>endent on (vrtaln experimental 
conditions and possibly on the kind of bacteria 
used. A SK'omi relation may In* expres.sed by 
I/I =(An'^-fB)(Cr*‘-fD), where n Is the number 
of bacteria per c.C. and v is the mean voUinie of 
the bacteria.— W. G. 


of ferliliserg oh hops. Busaell. Bee XVI. 


Patents. 

Vinegar and acetic acid; Apparatus for the con- 
centration of . E. Klein, Peekskill, N.Y., 

'* Assignor to The Fleischmanu (Jo., Cincinnati, 
Olilo. U.S. Pat. 1.201,025, 14.1.10. 'Appl., 24.5.1(). 

The apparatus comprises a ohambi^r provided with 
a feetl pipe and an outlet pipe; the former enters 
bclow^ a p(‘rforated pai titioii In the chamber and 
the outlet piiie is connected wdlli a condenser. A 
pipe connects the feed and outlet pipes and is also 
connected with tin* comhuiscr; a valve is provided 
for causing the How from the outlet pi])e to pass to 
tin* condenser or to tlu* feed piiie. A numl>t*r of 
riK'se chambers may be aiTang{‘d in series. 

— W. V. S. 

lieetifging process and apparatus. E. A. HarlH't, 
Assignor to E. Barlnd et Fils et (Me., Paris. U.S. 
Pat. 1,202,070, 28 1.10. Appl., 0.2.14. 

See Fr. Pat. 470,242 of 1012; this .T., 1015, 101. 
Treating potatoes. Eng. Pat. 12:i,.701. See XIXa. 


XIXa.-FOODS. 

Milk : i’oagulal ton of and the phgsieal conditnoi 

o) millc eiiid. (). Alk niMim. Kolloid-Zeits., 1010, 
24, 27 42. 

MMie solidity of rennet curd is direct ly propor- 
tional to the tinu? whi(*li lias clajised since I'oagula- 
( ion, and to tin* m*idlty of tin* mixture, and 
iiiier.sely pnqiort ioiial to tlie tina* taken In 
coagiilal ion. Tin* solidity of tlie curd is jner(‘aso(l 
by tlie addition of iiota.ssiuni chloride in proporlioii 
to the amount added. M'he solidity increases with 
ImuH'asing ((‘iniieral me up to a maximum, but 
above 11^ -42'^ (A it dts renses laiiidly. OMio .sollditi- 
(alioii of th(‘ curd is a continual ion of the coagula 
lion and takes placi* aeeordlng to thi* ordinary 
eoagnlatlon laws. MMie solidity is dependent on tlic 
individnallly of the animal which has supplied tin* 
milk and is eoiislaiit over long jicriods of time. 
Smld(‘n clianges in the solidity may occur, duo to 
weatlK‘r conditions and to physiological conditions, 
and after a short time (Iisapp<*ar.— .J. F. S. 

Patems. 

Flour or meal and milling products; Process and 
apparatus for increasing the yield of bread and 

wi proving the baking qualities of . E. C. 

Sniherlund, Deventer, Holland. Eng. Pat. 
115.410, 7.1).17. (Appl. 12,81)1/17.) Int. Coiiv., 
28.4 17. 

The Hour is heated at 40° to 00° (J., and then cooltnl 
at -5° to -10° (J. The healing and cooling may be 
reiK'nted, but the inaxlmum and minimum temtiera- 
tures must be maintained for a sliort time only. 

— W. P. S. 

Flour; Treatment of . 11. Groville, Birkenhead. 

Eng. Pat. 122,425, 21.3.18. (Api>l. 4983/18.) 

MMie keeping proiierties of flour may be improved by 
the addition of 1 to 4 lb. of sodium chloride per 
280 lb. of flour; acid phosphates and other “ Im- 
pro\ers ” may also be added.— W. P. S. 


Vegetables and fruits; Process of preserving . 

A. van Dantzlg, Amsterdam, and Naaml. 
Vennoots. Chem. & Pharin. Laboratorlum, Zaan- 
dam, Holland. Eng. Pat. 123,403, 21.2.18. (Appl. 
3132/18.) 

Cabbage, spinach, salads, gherkins, olives, and the 
like, are pickled for about 2 days in 3% sodium 
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chloride solutlou, then washed, and centrlfugeii or 
pressed to remove superfluous moisture. Vegetables 
thus treated do not require packing in sealed 
receptacles. Sodium chloride must be added to the 
pickling solution from time to time to maintain its 
Ktrengtii.— W. P. S. 

Potatoes; Treatment of for obtaining food 

produets. II. E. Dowdiiig, Ell ham. Eng. Pat. 

27.2.18. (Appl. o02;^l/IS.) 

Washed potal (H'S are steamed for 2 Iirs. in a con- 
verter; water is rlien added to reduce tlie tcm{)era. 
ture to ir)(i° F. (00^ P.) and criisluMl mait is intro- 
duced. When tile starch lias lM*en saccha rilled, tlie 
ml-vture is lilterial, and tlie liltrate evaporated under 
reduc(‘il pressure to a suitable consistence. If 
desired, peptase or oilier enzyme may 1 m" added to 
the liltrate. I'he I'csulling syrup may Ix' used in 
bread-making, whilst the hller-press cake muncs a.s 
a fodder. When the syrup is intended for use in 
brewing, the liltrate, before (‘vaiioration, may be 
heated under a i)re8sure dependent on tlie <‘olour, 
flavour, and fermenlability desired. — W. P. S. 

Milk; Manufacture of synthetK' . ,1. Pipmaio, 
New York. U.S. Pat. 1,2(17,410, 2S.5.1S. Ajipl., 
7.5.17. 

A MixruuE of fats and organic salts obtained by 
boiling grated coconut with water, and a mixture 
of prot(‘in, carboliydrat(‘s and organic salts ex- 
tracted troin suitable matcu’lals, c.g., ri<‘(‘ and oat- 
meal, by boiling witli water, are mixed together, and 
the lesulting liquid, wliilc warm. Is lillm-ial and 
treated with a lactic acid cul(ur<‘.-— W. P. S. 


XIXb.-WATER purification I SANITATION. 

Water; Chlorine nbsoiplion and eliloi ination of 

. A. Wolmao and E. II. Enslow. J. Ind. 

Eng. Clami., 1010, 11, 200 - 2i;{. 

Exi’EtiiMHXTs to del(‘rmiiu‘ the \elocity of the absorj)- 
tion of available ehloriiu; by the saiia* water dining 
varying intervals of time sliowed that in general 
the ^eIoeity constant, K, decreas(‘s wutli the lime, 
but its v.alue approaelies a eonslaut for dilh'ri'ur 
time iutervals in the case of vsaters with low 
organic cmileiit. E\cn in tlie cas<‘ of (lie same 
water supply changes in colour do not lU'cessarily 
correspoml witli variations in tin* chIoiin(‘ absorp- 
tion over n constant interval of lime. There Is no 
deliniti* correlation Indweeri the (iegr(*e of turbidity 
of dill'ereut waters and their rate of chlorine 
absorption, but in the case of the same water supply 
which has bemi studied undcu’ wididy varying con- 
ditions the turbidity may alVord some measure of 
the clilorinc absorption. Tin* amount of chlorine 
nbsorbtHl in a deliniti* interval of time shows some 
relationshl{) to the amount of oxygen absorlxHl In 
the same time, but the chlorine absorption docs not 
Increase* In direct projiortioii wdtli the liiCTcase In 
pollution (as measured by the oxygen absori>tion), 
but shows a dwreaslug acccU*ratlon. Hence 11 may 
be found ixissible to distinguish between wmter of 
good and comparatively poor quality by means of a 
chlorine absorption test made after 5 mins. There 
is no general agreement as to the necessary time 
Interval for the lest or the relative scale of the 
safety factor. From exix*rl mental data cited It 
would 8(K*m that a HO-mlnute absorption plus a 
high factor of safety is hardly required. It is sug- 
gested that the addition of a constant factor such 
as 0*2 to the result obtained in the 5 min. absorption 
would probably give as trustworthy results In the 
routine control of chlorination as the nse of a longer 
time interval for the absorption. (See also J. 
Ohenj. So^, May, 1919.)— < 3 . A. M. 


Nitrous fumes in mine air; Determination of — . 
r. Toombs. .T. S. Afr. Assoc. Anal. Ohem., 1919, 
2. 3. 

Tiu’ samph* of air is well shaken with n small 
quantity of dlhilc i>ot!issium hydro.xldc solution In 
which Ihc nitrate and nitrite aix' then dctermlncHl 
colorlmetrieally by tlu* methods employed In water 
aiialy.sls, e.a., I»> llu' phcnolsulphonlc JU'ld or the 
(jlricss-llo‘<vay nu'lhod.- W. E. F. P. 

liaeterial tinnlsnfiis N'les. 8Vc XV 11 1. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

lied cinchona hark; As.saif of - — . W. Pari ridge. 
Analyst, IJUl), 44, pit. 

Foil the dct<‘rminal loll of toial alkaloids in rt*d 
riiifhona bark, the li.P. mclhod consislH in mixing 
b gnus, of calcium li> dioxide wdlli 10 gnus, of the 
powulcred hark and 22 c.c. of water, and extracting 
tin* paste witli “ benzoIat<‘d amyl alcoiiol." The 
author ohlaiiis l)(Ml(‘r, and higher, results by 
reducing tlii' (piantity of water used to 12 c.c.; in 
this case the mlxluri* forms a po\\(li‘r which is more 
readily ext meted than is the pasli* ohialiieil in tJu* 
olfleial mclhod. W. P. S. 

JI l/osej/annis nigii. (». P. Koch Anier. ,1. Pliarm., 
1010, 91, (;s-82. 

IhiK ;nilhor has ilebu miiu'd Hint llu* alkaloid con- 
tc‘nt (*f gr(*en II ffnsi'i/a inus nujer h'avcs together 
with the simmI jhhIs, collecli'd when most of the seed 
pods h:id forjiK*!!, variiMi fiom 0 073 to 0 102%. TliO 
roots logclliiT with tin* stems contaiiK'd 0 081% of 
m>drlatic ulkaIoi»ls. Dry leaves, collected after 
harvesting the maliirt* sei'd, <'oulani('(l 0O’»7- 
OOHo';.,. O'he m.vdrlatlc alkaloid In the steins of tlio 
dry i»!anls, alter harvc.sting llu* mature 8(*C(l, 
amounted to 0or)2 0 057%. It is conejnded that It 
is more aihantageous to har\csl the? plants Jn- 
((‘iided for the pi<‘i»aral ion of lh(‘ drug iit the green 
slate befon; maliirlty of lli(‘ .seeds, in which cast; the 
sleuiH c.an also be iilillsr*tl in conjunction with the 
leaves for tiu* preparation of a mat(‘rlul containing 
tlie quantity of alkaloid spcellicd !>y the U.S.P, (not 
li*ss than 0005'%). It w'as n()l<‘d, moreover, that 
even after the plant was dry and the s('eds mature, 
tin* roots conlaliKsl an i‘xee[)M()nally high [icr- 
centagj* of alkaloid (0*130), w'hich Indicates that 
lhe.se portions might be utilised.— J. F. 11. 

Poblnia psrudacaeia L.; Toxic constituents In the 

hark of . It. 31'aKakl and U. Tanaka. J. Coll. 

Agric. Tokyo, lOlS, 3, 337—350. 

The fresh bark of tlie .laiianese locust tree, Itohinia 
pHeudacacia, causes toxic symiitoms when eaten by 
horses, cattle, and other unimals. it warn found 
that this was due to a glucoside, “ robltln,'' which 
was isolated by eoncentrntlng an aqueous extract 
of the hark, clarifying, and pmOjiitallng with 
alcohol. The preclpilato obtained, when dried In a 
vacuum, was a white, hygroscoiilc, amorphous 
powder, easily soluble in water and adds, but In- 
soluble In organic solvents. On hydrolysis, it 
yielded dextrose and rhaninf)se. The amount 
obtained from the alr-drlcd hark was 3%. .The 
glucoside contains 2-3% of Inorganic matter. On 
injection Into horses and cows, It produced the same 
symptoms as the fresh hark, iiatmdy, rise of tem- 
perature, Increase of secretions and excretions, and 
paralysis of hind-quarters. (See also J. Chem. 
Soc., May, 3019.)~J. H. J. 


Acetone. Bassett. See IIb. 
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Mlectrical syntheBis of colloidB. Svedberg. (ice XI. 


Quinosol and superol” Schoorl. See XXIII. 


Taiknis. 

p.Bromoet]ivl-p-Hltro])CM:ottt(;. Tho AbboW liabora- 
\orloH, ('Ailonuo, lib, AshIj^ik^os of K. Aduins and 
0. Kunini, bibiiim, lib, b'.S.A. En;». I*at. 121,578, 
12.4.18. (Appl. <12ri2/lS.) Itit. Coiiv., 21.12.17. 

irvf. /Miitrolj<‘n/.o}il<‘ is i)roi)ared by boat- 
Ing n .salt of //-niliolx-iizolc Jicid with an oxcoss of 
othyl(‘nc‘ bnaiiicP*, pndVrably In (in* i>R‘S(‘uce of an 
ainliU! or of finely dlvidiid (‘oi)i)(‘r as (‘atalysl. 
K.va/nid(* a mixture of 15 gnus, of dry sodium 
p-nltrohenzoate, 75 grins, of elliylene brennide, and 
0-5 ~1'0 f.e. of dietli.v lainiiie Is heated in a sealed 
tulHi at about- 140° for 5 iiours. 'I'he [uoduct is 
neutralised and dlstill«‘d with stisuu in order to 
remove the (‘xei^ss of (d hylene bromide. The residue 
of /if-broiruH'thyl esIiT is contaminated with a small 
quantity of the dl-p-nitrobeii'/oie ester of (dhyUme- 
glyeol from which It may 1 k‘ separalcsl by means of 
a Hullable solvent, such as ('ther. The yield of 
crude jiroduct is about 15 gnns. and aftiT recry.slal- 
llsatlon from alcoliol the /bbroinoethyl t*ster nadts 
at 51°-52°(.b It is utilised for the i>r»‘paration of 
dlethylamlnoethyl p-aminolHuizoatc* (“ novocalne ”) 
by reai'tlon witii diethylinnine and sub.sequent 
reduction.— J. Jb It. 


Vhlorinaliuff tfir suh ehoins of (namatir Itydro- 
carhimn; /boce.s,v aj — Tlie Seldi'U (*o., IMtts- 
burgh, I’a., and II. I>. (Jibbs, (Mi(*rrydale, 
Vbu, IJ S.A. bnu. ret. 125,511, 22.10.17. (Aopl. 
15.520/17.) 

Ske T1.8. I‘al. 1,21<I,75I) of 1017; this J., 1018, 52 a. 
'riie t)rocess is eajried out at a teinp(‘rature not 
jnaterlally below 150° C. Ily using a “ low 
im'ssiire ” mercury \apuur lauij) mono- and dl-chloro 
derivatives are almost (‘xelusively prodmvd, c.//., 
iK'nzyl and ix'iizal chlorides from toluene, whilst by 
using a “ high i>ressure ” iamp, and the theoretical 
proportion of chlorine, the elii<*f produ<‘t Is tin* 
trlchloro derivative, e.//. iMUizotriehloride from 
toluene. 


Isohulyl rstrr uj olric a(‘i<l ; J^roevs.s for the manu. 
favturv oj - . 11. U. Napi», London, From E. 

Prelswerk, Ibisle, Switzerland. Lng. Fat. 125,085, 
18.7. 18. (Ap(»b 11,785/18 ) 

The isobutyl <’ster of oKde acid, a liquid of sp. gr. 
0-80 at 20° C,, and l).pl, F, at 4 inm. i>res8ure, 
is Insoluble in water but ^()lublo in tlu‘ usual organic 
solvents, uii»l iH)s.ses8es viduable therap(‘utle i)ro- 
pertles in eases of tuU*reulous di.sease. it is pre- 
pa n'd by tlie action of oleic aeld chloride on Isobutyl 
alcohol, or of oleic acid on isohiU.> I alcohol in the 
presence of hydrochloric acid or zinc chloride, and 
is purlfled by distillation nniler rediKH'd pressing. 

-L. A. 0. 


Hmzaldehyde: Method of making — M. E. 
Putnam, Assignor to The Dow Chemical Co., 
Midland, Mich. U.S. Pat. 1 272.522, 16.7.18. 
Appb, 18.9.16. 

Benzyl bromide Is mixed with a solution of sodium 
or cnleiiim or other nitrate and the mixture heated 
approximately at (he boiling point with constant 
stirring. The benzaldehyde produced is practically 
pure and Is separated from the aqueous layer. 

—nj. F, B, 


Arsenical compounds, W. A. Jacobs, Mount Ver- 
non, W, H. Brown, M. Heidelberger, and L. 
Pearce, Assignors to The Rockefeller Institute 
for Medical Research, New York. U.S. Pats (a) 
1,280,119, (B) 1,280,120, (c) 1,280,121, (d) 1,280,122, 
(E) 1,280,12:1, (F) 1,280,124, (o) 1,280,125, (h> 
1,280,126, am! (i) 1,280,127, 24.9.18. Appb, (a) to 
(E), 3.10.17, (F) and (o) 16.1.18, (ii) and (i) 28.1.18. 

A sEiUES of derivatives of N-phenylglycine-p-arsonie 
ueid, prepared by tlie usual methods, is claimed 
as powerful agents in the treatment of trypano- 
somal and siilrociiietal infections ( a) The arsonle 
acid of N-phenylglyeinumide or an analogous amide 
having in Its molecule an a-aminoaeylainine side 
chain of tli(‘ general formula, NH.CllR.CONR'R", 
where It Is alkyl, aryl, or hydrogen and IF and R'^ 
are alkyl or hydrogen radicals, the aromatic 
nucleus of the arsonic acid being Joined to the 
a-amlno grout) of tlu‘ side chain, (a) The arsonic 
a<*i(l ol N-pli(>nylgly(‘ine-/^methylureldc or analo- 
gous urea Imving a side eiiain of the general 
formula, NlI.CHR.CONII(T)NICH, where It and 
It' are alkyl, aryl, or hydrogen, (c) Tin? arsonic 
acid of N-phenyIglycyl-)«-aminoi)lieuol or analogous 
anili(h‘, having a .side chain of tli(‘ general formula, 
NIl.CliR.CONUAr, wdicre R. Is alkyl, aryl, or 
hydrogen and Ar is an aromatic* radical w'hich may 
liavc* Kuhslitucnt groui»s in its nucleus, (a) Tlie 
ar.siixixides of tlio amides and anilides speeiiied 
under (a) and (c). (e) Arsmioaryl derivatives 

formed by (he d<‘o.\idatl()ii and condensation, e.y. 
by hypopliosphorouH and hydriodie acids, of two 
niolc‘cnlcs of the anilide's speeiiied undcu* (c), 
W’h(*i\‘hy the two inol'enles an' united througli Uieii* 
arsenic radicals, (f) Soluble salts of llui deriva- 
tives sts'elth'd under (a). kO Sodium salts, readily 
soluhk* in water, of the uvc'ides specitu'd under (b). 
tn) Soluble sails, c.g. sodium salts, of the anilides 
specltied under (c)- (U Soluble salts, e.g. hydro 
ehlorides, of Ihe condensed arsenoai’yl derivatives 
described undc'r (k), wliere tlie salt -forming aeld 
grout) Is attached to tlu‘ ainuio groups of the nrscuio 
aryl nuclei —.1. F. Tb 


Osyrholestryin : Process of (thtainirg . I. 

Lif.scliiltz, Hamburg, (h'rrnany. U.S. Pat. 

1,284,721, 12.11.18. Appl, 24.2.17. 

Ox\cnoLESTEUoi. Is i»re]»ared by dissolving 
cholesterol in a mail nil solvi’iil {c.g., a earhon- 
chlorine compound), or a mixture of solvents, 
having a boiling point, Ix'low 100° (b, and then heat- 
ing with a ndld oxidising agent, v.g., a iHiroxide, 
with or w'ilhout addition of acid. 


Cetyl (ileohot; Pioeess of obtaining . S. Axel- 

lad and I, lloehstadter, Now York. U.S. Pat. 
1,200.870, 14.1.10. Appl., 14.1.18. 

A CF-TM. ester (sinmnacetl) is saponitic'd by means 
of Unu‘ and the product is heated, first to about 
100° C. to drive off waiter, and then to about 540° C. 
to distil off the cetyl alcohol.~-L. A. (1 


Vrea; Manufacture of . K. Neresheimer, C. 

Bosch, and A. Mlttasch, Assignors to BadlscTie 
Anilln u. Soda Fabrik, Liidwigshafen, Germany. 
U.S. Pat. 1,202,019, 21.1.19. Appl, 20.12.16. 

See Kng. Pat. 24,042 of 1014; this J., 1916, 71. 


Ergot: Prt)eess for the manufacture of a product 

derived from soluble in water and suitable 

for injections. A. Gams, Assignor to Soc. of 
Chem. Ind. in Basle, Switzerland. U.S. Pat. 
3,292,894, 21.1.19. Appl., 23.10.17. 

Skb Eng. Pat. U9,287 of 1917; tW« J., 918, 717 a. 
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XXI.>- PHOTOGRAPHIC MATERIALS AND 
PROCESSiES. 


Copper oseidc; Use of - — for combustions in pas 
anaiysis. E. J. UasbekMicht., 1910, 62, »0-*- 
00 . 


Photographic reduction icith ferric ammonium sul- 
phate. H. Krause. Z. Wiss. Phot., lOls, 18, 
192—197. 

Ferric alum in neutral soliitiou slowly ivdiufs 
the intensity of photographic; imajres. Irai more 
rapidly in slightly acid solution. ('haiigt‘s of (em- 
l)erature and eonceii I ration and the presence of 
chloride ions have little eil’ect on the deflnitlon of 
the reduced image. A neutral solutii)n coiuculs 
the silver of the i)]a1e partly into soluble silver 
sulphate and partly into an imsolubh* compound, 
probably silver oxide. Tlie formation of the in- 
.soluble compound is prevented by tbe presenc(‘ of 
acid and this prob.ably explains tin* more rapiil 
.action of the acidibed solution.— J. F, S. 


XXn.-EXPLOSIVES ; MATCHES. 

Nitro-groups, Druee. Sec HI. 

PVIKX'IS. 

Explusire : High . .1. H. 'riioinpvou, 'roronto. 

(Canada. I'.S. Pal. 1.291,208, 11.1.19. Appl , 
:i.4.1(l. Kenewed ;]0.11.17. 

Tin: explosive consists of potassium chlorate, 
raiidaiiite (decayed bdsparj, wood pulp, dinilro- 
toluol (Ibiuld), trinilrotoluol (solid), soluid<‘ nltro- 
c(‘llulose, and insoluble nitro(‘cllub>se iuiIikmI. 

-T. SI. 

Jionoval of li(pinls [solvents] f non solid mateniils 
[.sa/ioA:c/c.v.s‘ ponders] soluble therein. E. U. 
Marks, Tiondou. From K, I. Du Pout de Nemours 
Powd(T(M., Wilmington, Did., U.S.A Eng. Pat. 
24,299, 18.12.14. 

Skk Fr. Pat. 477.;!4:4 of J9l.^»; tills J., 1919, 918. 

P.tplosires; Manufacture of - — . W. J. Mollersii- 
Jack.soii, Loudon. From l*aImci*-Perelilorate 
Pow'der Fo. of (^aiiada, Montreal, (-aiiada. Kug. 
Pals. 2199 and 2172. 10 2.1o. 

Si:l Fr. Pal. 477,978 of 19iri; Ibis ,1., 1919, 918, 


XXffl.-ANALYSlS. 

I.aboratori/ apparatus for rapid erapioation. L. (’. 
Merrill and O. Ewing. J. Iml. Eng. Clieiu., 
1919, 11, 220. 

Evai'OK.viion of Ibiulds iu basins on a steam-butli 
is accelerated liy a blast of air, vvbicli is first passed 
Ihrougli a senwv-eapped brass e>iinder, 2 cm. by 
cm., packed with cotton to act as a filler, and 
then through a heating coil of eopixT tube 2 m. 
by 0-0 cm., wliicb rests ui>oii tbe steam piiK‘S in 
the bath, and has its outlet raised above the bath, 
and connected by means of rubber tubing witli a 
series of nozzles. Each of these Is jiruvided with 
a glass stop-cock, and Is supported by a lient wire 
w’hich slides within a hollow standard, thus 
enabling the height of the nozzle above tbe Mth 
to be adjusted. The air Issuing from the nozzle 
Is at about 90° C. By its use water can be evapo- 
rated In less than half the usual time, and 95% 
alcohol in about one-sixth of the time. The appa- 
ratus is also useful for the rapid evaporation at 
low temperatures of substances which readily 
volatilise or i>olypierise at higher temperatures. 

A. M. 


The author has sludii'd dllVertuit factors affecting 
the aminicy of determinations of carbon monoxide, 
hydrogen, and methane In gas analysis by (‘om- 
bustion ov(‘r eoppiT oxide. If ehemically puit‘ 
nhrogeii is passc'd 19-15 times over brightly glow- 
ing eopiKT oxide, di.vsoelalion of the copper oxide 
is found to lak(‘ place to a (vrlalii (‘Xtont, depend- 
ing upon the tempenilure, the velocity of the gas, 
etc. If, ho\V(‘V(‘r. the nitrogen, together wllli the 
dissociated o\\gcu, Im' again letl 5 to 10 times over 
the eoppiT oxide al a lowe r leiuiKU’ature, f.c , at 
a dull r(‘d heal, iiiianlitativi* re-alisorptlon of the 
o\.\g(‘n lakes j»la«-(‘. F;in‘ should Ih‘ taken however 
that the Icnuieral un* does not bill below’ that for 
<bill nai h(‘:il, as the activity of tlu* reduced eopiRT* 
then rapliily diminislics. Nitrogen i)ri‘pMred from 
air fr<‘(‘ from carbon dioxide iiy allowing 11 to stand 
over ptiospborus (‘oulaliis ]tliospboniN vapour ns au 
imiuirily. If iillrogc'u pieii.inal by tills unmans is 
pass(‘d over copper oxiiU' as described alMive, a 
eoulraetiou of about 0‘2' :, is oiistTved, and nil bough 
tbe gas Is sullleieut ly pur<‘ for imrposes of tech- 
nical analysis, parlieiilavly ns llu' pliospliorus 
vapour i‘an b(‘ removed by passing llu' gas ov(T 
eop|MT oxide at a dull real lu‘ai Ixdbn^ didlverlng 
it to ilu‘ apparatus, abseupt ion of the* ox.vgen from 
the air by means of pyrogaJJed must Ih^ em- 
ployed for preparing iiifrogmi for exlreimdy 
neeurate work .No elie'iiiical ne'tioii has beiui found 
to t;ik(‘ place' be'lweam (lie' iillrogcii am! Ib(‘ eop|H*r 
oxide' During the' eetmbusllon of elu'mii'Mliy pure 
iiM'lliaiie' and carboii mteuo.xide, a eoniraelioii of at 
te'asi 9 5% lias alw;i.\s bi'em obse'i’ve'd, in spile of 
llu' utmost pre'eaiul ions be'ing laike'ii to render the 
npiiarnlus gaslight - L. A. F. 


(lold: Pse of odolidno as a v.olorunelric test for 
w. B. Follarel. Analyst, 1919, M, 94—95. 

Oxh pari of gold (as golel elilorhle) In 1 million 
jinrts of xvnler give's a bright yellow coloration 
when trenU'd with ii OV;:. o-teilldliu' sobillon In 
19% b.vdr<H‘lilori(‘ aeul: with a solution contain- 
ing 1 part of gold In 29 million the yi'llow colora- 
tbui <‘au just be eb'li'e'le'd in a ele'ptb of 10 cm. 
of Ibpiid. FeTi’lc sails, rulheiiium, osmlc acid, and 
vamidie* acid also give' a .M'llow coloration with 
I he* reage'iif, lull the fe>lle»wing iiH'lals, when pri‘- 
.se'iil as ehlorieli's, do not re'ae-t aluminium, anti- 
memy. barium, bismulb, eadnilum, calcium, 
cliromlum, eoiialt, ee)ppe‘r, iridium, lead, mag- 
nesium, mercury, manganese, nickel, plaUnum, 
riioelium, sodium, stroutluin, tin, uranium, and 
zinc. Tile .solution to Ix' lesleMi sliould he fres; 
from nitrous neid iiud ri'duelng substances. II 
(‘OpTM'i’ Is ]Te'Sont a gre'cii coloration is obtained 
instead of pure ye'llow.-W. 1*. S. 


Quinosol (poinssiiitn salt of H-hiplro.ryquinolinc- 
r,-sulph(mic acid): Reaction products of — ^ 
[and of super oV' {(hhifdio.rvuuinolinc sul- 
phate)] with dM’ferenI metals. ^ N. >Schoorl. 
l*hariu. We'ekbhul, 1019, 66, 22,) 228. 


Kxtkemei.y delicate reaelioiis are* given by quinotwl 
or “ suiMTol ” (o-livdr(>xy(|uIiioline sulpliutc) with 
iir.senie (arsemate'),* barium, mercury (moroiyouB), 
lead, Klrontiiim, tin (stannous and stannic), iron 
(ferrous), and silver. The pre'cipitaU^s formed are 
mlcro(TyHtuIliMe and of most cha meter iatlc ap^ar- 
ancc. The reagent is well adapted to micro- 
analysis. — W. S. M. 


Analysis of coal. Zschlmmer. See Ha. 


Fusion bomb. Parr. Sde Ha. 
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aatoUne in natural gas. Oberfcll and others. See. 

IIa. 

Tar vapour in produccr-iian. Zwliiniiiiei. , t’(. 11*. 

Petrol, rhllili. .S'ecll'- 


Patent List. 

The dates gfiven In this list are, In the case ot Applioatloua for 
Patents, those of application, and in the case of Complete Bpecl- 
floations accepted, those of the Official Journals in which the 
acceptance Is announced. Complete Specifications thue advertised 
as accepted are open to inspection at the Patent Office immediately 
and to opposition within two months of the date given. 


Oetcrniination of f‘Oi 


Mlroytoiiii-'. I)ni(V HI. 

Lead in trad .saltx Morrin. See VH. 

(Uirbofi tnonoxidi' in lil/drofjrn. Uidi'iil aiul i'ajloi. ; 
See VII. 

(tlafis annl}/Kis, Alh‘ii mikI Z1i‘M. NVr VI II, 


Oxygen in iron. Olx'rlioncr r N 


Iron and uteri. Marinot. See X, 
VtKh^yhorus in f<trrl (dr. I’niv^'rs Nrr X 


Chrome ironstone. Molr. ^•^rr X 


Varnifih Xlll. 

in '<oil. No.nos. <■ X\'l 

Hock phosphate and dilate acids. St«'nius. See XVI. 
Sittous fames in air. d'ooiubs. ^ei' XI Xa 
lied einrhona bark, rail rldiro. X'^rXX 


PA1T.NTS. 

iids-analysiiiy apparatus. AklU'bolaiiiM In; 4 (‘iildrs- 
linnii l‘\ Slockholiii. lOnj?. Pal. 120,1121, 

20.11. IS. (Ai)|il. lli,or.(i/lS ) Till, (’(HIV., 211.11.17. 

In i\ j^us-aiuilysiiii; aiii(a rains In wiiivh 11 h‘ Ras 
passes .sucerssivoly thnmnli a invasuring mvptaclv, 
an absorbing; rn(’(‘[)ta<‘lt*, and nnolln’r lava.'^iirinjj: iv- 
(!t*ptacU*, a valvi'd by'i>ass Is providvd by uivans of 
which tlu* gas can 1 m‘ passi'd dircci from the lir.sl 
to ttu* second lactisnrini: vcsm‘1 nvIkmi (he zero point 
of the apparatus is to 1 h' dctcrniiiK'd. - W. F. F. 


Sidling points; Mi thod of di Irrminuig - — . F. W. 
Chubb, Falpcwood Park, and K. dc S. Frown, 
WilUlnsburg, Pa., Assignors to Westinghouse 
Flcctric and iMamifncturlng (’o. II.S. Pat. 

1,291,400, 14 . 1 . 111 . Appi., o.n.in. 

'PuK material to 1 h‘ tt'stcd is pla<vd in coni, act wilb 
a tln^nnocoiipk* whicli Is heated at a nniform rate 
by an lileclrlc current . The couple is also connected 
with an electrical measuring instrument and the 
value of the latent lal generated by the couple is 
observed at tlu* point at which the progre.ssive in- 
crease In the generated potential is Interrupted by 
reason of the absorption of heat at the melting 
point of the material niider test. The couple con- 
sists of a thin plate comi)Osed of the two portions 
butt-welded together, and is notched to localise the 
applied boat at the Jun<?tlon point of the two 
materials.— T. St. ^ 


I. (iFNFHAL; PLANT ; MACHINERY. 

Applications. 

Adams. Din^ct-dlsplaccmcnt (‘jeetors for raising 
and forcing liiiuids and scmi-sollds etc. 7992. 
Mar. :U. 

Aston. vS777. »SVc X. 

Barron. S102. Ncc XIX. 

Bent all and Bingham. (irlnding-mills. 8521. 
Apr. 4. 

Blakckw. Firlli, Blalrelcy, Sons and (^o., and 
Shaw. A.ssorting materials of dllTbnmt specitie 
gravities and washing same. SS5L Apr. 8. 

Brock way. 7980. 7987. 80.58. 8059. aS’cc II. 

Cruyt and Ileeiian. Syshun of .sup(Theating 
st(‘am from boil(*rs. 8319. Apr. 2. 

(kibl(‘y, and Harvey and C<> 8117. t<ee X. 

HuvWnisart. Exchanging lu*nl of Ihiuids. 8421. 
Apr. 3. 

(iodwin and Pitman. l)evi(.-(; for heating Ihiiiids. 

, 8:{4;k Apr. 2. 

l.a Bour. Inllmafc mixing of tliiids. Sill. 
Apr. 3. (IJ.S., 8.4.18.) 

Ixafenille. 8979. See XVIT. 

Parr. Mtdhods of r(M.‘ov('riiig vai)oiirs of volatile 
Ihpilds wlien mixcMl with .air. S.aOS. Apr. 4. 

Roots (Kaegi). St mining or liltering (hwico for 
liquids. 9109. Apr. 10. 

Smith. Furnaces. SM5. Apr. 3 (II.S., 3 4.1S.) 

So(*. Chim. (It'S ^.^ines (In ltli(')iu' anc. (JiUhnal, 
Monnet, et Cartier. (’.arrying out clicmi(al ic 
actions by catalysis. 8,5’)7. A)tr. 1. (France, 
3.5.18.) 

Stewart. V(\sscls foi‘ containing luinefied ji.ises 
cle. 8809. Apr. 8. 

Sturtiwanl. S('pamt()rs for grading ( rushed rock 
etc. 9032. Apr. 9. 

Tkrnan and Wallace. Packing-inatcnals, and 
processes for making same. 8797. Apr. 7. (U.S., 

2S.8.1S.) 

Whit(* (Crane I'aeking ( o ) Packing. 9028. 
Apr. 9. 

Wirth-Frey. Evapomlion <d solutions. ‘9191. 
Apr. 10. ((lerman.N, 3.().1S.) 

CoMPr.HK SPhcii'ic\TioNs AcxKnLn. 

9803 (1917). HIncliley. Api»arat ns for expressing 
Ihpiid from materials eoiitaining the same. 
(124.530.) Apr. 9. 

5()91 (1918). Soe. Anon. Fonderie Offldne Frejiis- 
nutomoblli Dlatto. Aiqmratns for regulating the 
pressure* of and cooling coinpre.sscd air or other 
lluld. (115,822.) Apr. 9. 

5728 (1918). Spen(*e and Young. Machines or 
app,’iratiis for lilliiig umasured quanlltles of .ielly 
and like viscous or fluid substances into pols or 
olIi(*r vcss(‘l.s, (124,884.) Apr. 10. 

5919 (1918). Ix)US(lMl(*. Non-eonductlng coating 
for iusulating pijK's and other vessels or articles 
In ehemioal work. (124,597.) Apr. 9. 

0202 (1918). Hneliii. Means for preventing or 
consuming smoke in furnaces. (124,003.) Apr. 9. 
6233 (1918). Donald. Kilns. (124,909.) Apr. 10. 
0444 (1918). Scheffers and Van Roggen. Kilns. 
(115,232.) Apr. 10. 

6960 (1918). Newell and Co., and Woodhonse. 
Grlndlng-mllls. (124,930.) Apr. ^6. 

9921 and 20,917 (1918). Fomett. Filter pre«« 
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plate for filtering acid and other liquid material 
(124,974.) Apr. 16. 

11,402 and 11,407 (1918). Wade (Pittsburgh Test- 
ing Laboratory). See II. 

11,781 (1918). British Dyes. latd., Turner, and 
West. Tank for transporting hydrochloric aelii or 
other corrosive liquids by rail, road, or water 
(124,997.) Apr. l(i. 

i4,2.‘{0 (191S). McIntyre, and Milne and Son. 
Method of sni^erlniiK^slng tilnis ol‘ material lo Im‘ 
dried on a pair of li(‘aled cylinders, the same Ixdng 
also appli(‘able for evapoialing moisture from 
solids. (124,(»(i8.) Apr. 9. 

15,856 (1918). Newhonse. Comminuting mill. 
(125,012.) Apr. 16. 

16,171 (1918). Bolton. Taicpild seal(‘d furnaces. 
(125,015.) Ai)r. 16. 

10,2.5.2 (1918). Hoi)per. Crnsliing and dr\ing 
machine. (120,931.) Apr 9. 


II.— FUKL; CAS; MINERAL OILS AND WAXES; 
DESTRUCTIVE DISTI Ll.Al'JON ; IIIIATINC: 
LTCIITINC. 

ArrMc.\'noN8. 


S49 (1916). Divyfus. Process for effecting tbe 
separation of nitro comiK>unda from natural oils. 
(124,475.) Apr. 9. 

5036 (1916). Mackie. VI 1. 

11,212 (1917). Casoline Cori)oration. Art of 
cr.aeklng hydrocarbon oils. (115,014.) Apr. 9. 

5051 (1918). Longsdon. See XII. 

.5816 (1918), Wiriz. Means for purifying and 
vaporising oils. (124,895.) Apr. 16. 

6202 (1918). Ilmdin. See 1. 

6749 (1918). 1961. Ca rlnirt't tors for <*oal or water 
gas. (121.610.) Apr. 9. 

79p (1918). Slh‘ard. See Vll. 

S,3;‘*0 (1918). Rt'etl Extraction of hydrocarbon 
l»rodncts from sbak's and j*oals. (119,648.) Apr. 0. 

1)037 (1918). Wade (China Sugar Relining Co., 
Shaw, and Me'lavish) Decolenrising-carlK)!! and 
the prep,‘iratlon there<»r (I21.i'::s ) Apr. 9. 

10.911 ( 1918 ). I'loeii iiial Fl(M)d Mdhod of ami 
app.aratns for qiieneliing loke. ( 121, (‘>.52.) Aj)r. 9. 

lLi02 and 11.107 I191S|. Wad(‘ (IMttsbnrgb Test- 
ing Lal)oralory). Process i>f regenerating lubri 
cants. (121.990 and 121.991.) Apr. 16. 

11.153 (1918). Milhoiinu'. (las purilicrs 

(12l.99i.) Apr. 16. 

16,826 (1918). L<‘eiulerl/.c. Process for briquet- 
ting refuse (120.209 ) Apr. 9. 


Ander.son. Process for combustion of find. 8570. 
Apr. 4. 

Anderson. Apparatus for combustion <)f fuel. 
8571. Apr. 4. 

Bloomfield. Proc(*ss of manufacturing p(\at find 
and briquettes. 8153, Apr. 1. 

Boulton. 9136. aSVc XXIIl. 

Brockway. Apparatus for wasliiiig and scrub- 
bing coal gas etc. 79S(;. 79S7. S059. Mar. 31. 

Brockway. Pan sendlters de. 80,58. M.ar. 31. 

(’arman. Co.k(‘-ovcns. s.5(is. At>r. 4. 

(’’/astelli and Corlln'sy. Means t(» gemerate gas 
from coal ('Ic. 9.’*61 Apr. 12. 

(^omnuM’cdal Cars, l.ld,, and 'Idiomas. Ajiparatns 
for production of gasi-ous fuel tor inleriial-conduis- 
tion engines. 8750. Apr. 7. 

Evans. Utilisation of 1 rinil rololnenc for ju’odne- 
lion of fuel gas and aninionia, 9220, Ai>r. 11. 

Forward. Rcdining oil. 8627. Apr. 5. 

(Jardner and Ilnnter. Suction gas i»rodnc(‘rs. 
8,543. Apr. 4. 

Tlogan, Jncand('sccncc lamps, 8669. Apr. 5. 

Mcllersli-.Iacksoii (Slaiulai’d Oil (5).). Snlplioiiic 
acMs of iKdroIenin oils, and proc(‘ss of pnxlneing 
same. 8628, A])!’. 5, 

Mellersli-.Tackson (dAvitelKdl Proec'ss Co,). Snl 
t)bonatcd products of miiKU'al oils, .and proe(‘ss of 
producing same, 86,35. Ain-. 5. 

Mcllersh-.lackson (Twit ('hell J’roe(‘ss ('’o ). Sul- 
phonic acids of mineral oils, and process of pro- 
ducing same. 86.38, Ajir. 5. 

Mcllersb -Jack .son (Twitcindl Process (5>). 
Alkali-molal snlplionato, and in-oeess of producing 
same. 8643. Apr. 5. 

Nailo. 8708. *SVc XXIIL 

NielfK'D. Proc(‘Ss for mannfacturing a })(‘at fuel. 
8559. Apr. 4. (Denmark, 30.3.18.) 

Proctor. Electric arc lamps. 9053. A})!-. 9. 

Itowlson and Wilson. (_’oal-dust, blocks. 9384. 
Apr. 12. 

Smith. Treatment of coal. 8113. Apr. 3. (U.S., 

3.4.18.) 

Smith. Gas-producers. 8062. Apr. 5. 

Spicer (Wells). GaB-produc<*rs. 8193. Apr. 1. 

Wadsworth. Composition for economy of fuel. 
9058. Apr. 10. 

CoMPLKTE Specifications Accepted. 

112 (1916). Shakespear. See XXIIl. 

i77 (1916). WestBreanap. Arc lamps. (124,456.) 
Apr. 9. 


lir.-l'AR AND d'AR PRODiurrs. 

Arri K'STIONS. 

.Vndcn-.vun 'rnail ineiit of coal tar etc. 84H 
Apr. 3. 

L<k). Process for niannfael iin' of aromatic 
plienols and amines 9t)S2. Apr. 10. 

M(dl(‘rsh-.Iaekson (Standard Oil Co.). 8628 

8’cc Jl. 

M(dl(‘rsh .lackson (TNNlleladi Process tk>.). tS635 
86.38. 8613. See li 

Morris, d'ar distilling s.52.5. Apr. 1. 

(’OMII.HT. Sl'H li n \ I IONS Accki'Tkd. 

I 819 (1916). Dr(‘.vfiis. 85 f II. 

11,212 (P.)17). (la.soliiie ('(11 porat ion. SV’C 11. 

I (k306 (191.8). q'horp and 'rimrp Reeov(‘ry of 

I Innizol and oIIku' nsi'fni piodncts from acid tars 
oblaliKMl in ndlnlng op(‘rations, (121,605.) Apr. 9 


IV. ('OT.OURING MA'ITERS AND DYES. 
Ana.K'MioNs. 

Vidal and Vidal. Product ion of snliduir black 
d,\(‘s, 8766. Ajn*. 7. 

Vidal and Vidal. Preparation of sulidiur dyes 
.8767. Apr. 7. 

COMia.LM. Sl'KCIMCMIONS A(’l'Kl’TKI). 

1142 (1016). Holliday and BadhT. S5'c XXIL 
5.519 (1918). Wyler, and Tj^wlnslein, Ltd. Sul- 
phur dyest nil'. (124,589.) Apr. 9. 


V.— FIBRES; q'EXl'Il.ES; CELLULOSE; PAPER. 

Aina ic\'iiovs. 

Denis. MachiiK* for spinning, washing, and dry- 
ing vlscost* thrcjids. KS78. Apr. 8. (Belgium, 
8.8.13.) 

Dorr Co. Process of recovering alkali used in 
Dulp digestion. 8086. Mar. 31. (IJ. 8., 16,8.18.) 

Fort, Lumsden, Mackenzie, and Robinson. Beet- 
ling and treatment of fabrics etc. 8616. Apr. 5. 
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Fort, Lumwlen, Mackenzie, and IlobinBon. Treat- 
ment of yarns, fabrlcK, etc. 8(JH4. Apr. 7. 

Frood. Mamifaeture of iibroiia fabrics or eom- 
I>OHitlona. SIHO. A])r. 4. 

Ilalgh. I’ajX'i’H for ijh(‘ aw dielectric for electrical 
comleiiHers etc. Ai)r. U. 

Martin and Marlin Paper making machines. 
8ttl)2. Ai)r. 7. 

Hlone. ('oin hing of j)aiier webs in jiaiMT-inakiug 
nmehiru's. 81. 'll. A]»r 1 

C'OAICI.KIK Si’H IHCVl'IOXS AccKP'nn 

71 (lint;). 4Vss(* Ncc XI II. 

1755 (ItntI). Matidlcberg, and MandlelxTg and 
To. Impregnation of fabrics or imiPTials. (124,41)1.) 
Apr 1). 

175(1 (JOKi). Mandl(*berg, and Mandlelierg and 
To. Im|)regnal ion and coating of fabrics and the 
like. (124,41)5.) Apr. 1). 

.‘1012 (11)10). Harrison and Paeon. Manufaettire 
of imian*. (121,.51(;.) Apr. 1). 

2217 (11)10). (llazebrook, Konse, and .folniston. 
Fabrics used In lht‘ inanufaetnn' of balloon.s and 
dirigible airships. (121,520.) Apr. 1). 

n:kS7 (1010). /amim'r and otlim-s. Nrr XIII. 

15,05!) (1010). P('ur(piiti. Process for pr«‘i»arlng 

a cAnvas or ollun* ground or surfae»‘ Pn* nsxdving 
an lmi)reHsion in oik' or nion* colours. (121, SKI.) 
Apr. 10. 

4281 (1017). 'H'sse 4’rea(men( of fabrics, and 
j>arl leiilarl.v I lie Ire.atment of aeroplane fabrics. 
(121,841.) Ai»r. 10 

10,508 (1018). Manehesl('r Oxid(‘ ('o., (’laAlon, 

Huebner, and WiiHams M.inufael nrc' of i)areli- 
jnentiMcd jtapi'r, \ iiicaiiised libr(% and the like. 
(124,070.) Apr. 10. 

11, .202 (1018), Sehvvelzorlsebe Versuclisanstult 

fOr TexlUindnstrie, 8'cc XXUI. 

15,772 (1018). SebanlTelb('rg(*r, l>ig(‘sl(‘rs for use 
in the maiuifaelnre of cellulose and like oiH'rations 
(121,070.) Apr. 0. 

17,51)2(1018). Mackenzie. 8'cc XIII. 

10,202 (1018). Konagai. Walerproof pa]n‘r. 

<121,080.) Apr. 0. 


Vr.-^PLFAdllNlJ; HYPING; PPvINTING; 
FINISHING. 

ApIM.K’ATIO.NS 

Gllffe and \Vild(‘. Treating or liiii.sliing fabrics. 
02.T2. Apr. 11. 

Davis. l)yelng-ma<‘]iini's OIOS. Apr. 10. 

Sharp Me.ans of fastening dyes In material and 
water]»rooting .saiiu*. 82i:0 Apr. 2 

O'Ml’llK’K ScKcn'icvrioN Acch’tko 

17,020 (1018). Prlrhj jmd Pros., and Kv.nis. 
Maetilnes for lH)illng. bleaching. <l>eing, sizing, or 
similarly tivating y,Mrns or bibrics, (125.025.) 
Apr. 10. 


VII.-A(TI)S: ALKALIS; SALTS; NON- 
METALLTC ELEMENTS. 

APPLI CATIONS. 

Allen. Plant for manufacture of salt from brine 
etc. 8952. Apr. 0. 

Ashcroft. Process for produetion of anhydrous 
magnesium dhlorlde or anhydrous carnnllite. 8091. 
Mar. 21. 

Calvert and Coramin. Production of cyanide. 
8416. Apr. 2. 

Dninman. Process for purifying rock salt or sea 
salt. 8881. Apr, S, ^ 


I Davis. Extraction of arsenic etc. from sulphuric 
acid. 8776. Apr. 7. 

Dorr Co. 8080. 8'cc V. 

Evans. 9220. Nee II. 

Industrial Inventions, Ltd., and Perry. Synthesis 
of ammonia. 8544. Apr. 4. 

Lindsay Light Co. Manufacture of thorium com- 
pounds. 8585. Apr. 4. (U.S., 8.7.18.) 

Shroff. Process for preparation of barium 
chloride etc. 8152. Apr. 1. 

Taylor and Vivian. Production of arsenic. 8542. 
Apr. 4. 

CoMPI.KTE Sl‘i;(aFIC.\TIONS ACCEPTED. 

2817 (1016). Freeth and Cocksedge. Separation 
and re(ov(‘ry of i)()tM.sslum salts from commercial 
nilrat(‘ of .soda containing such salts. (124,512.) 
Apr. 1). 

448.2 (191(1). Gillbert. Maniifa(‘tiire of calcium 
nitrate from r'aleium chlorides and sodium nitrate. 
(124,780.) Apr. 16. 

5026 (1916). Mackio. Apparatus for the manu- 
fact lire of hydrogen. (124,798.) A))r. 16. 

6026 (1916.) Maxted and llidsdale. Manutae- 
Inre of a liydrogeii/nilrogen mivture. (124,824.) 
Apr. K;. 

872 (1918). Mills, Pjicknrd. and Packard and 

(^>. (ffiambiTs used In the manufacture of sui- 

phurlc a(4d. (121,852.) Apr. 16. 

1520 (1918). Itonke, Koixu’ls, and Co., and 
Durrans Manufaclun' or )>rep{irntion of suljihuin 1 
eliIond(‘, (124,512) Apr. 9. 

1774(1918). Klgjuid. Ih’oductioii of sulphates of 
copper or nickid from ores and metallic minerals. 
(116,262.) Apr. 9. 

5072 (1918). Hutt and Dutt. Process for the 

manu fact lire and ])roduction of alumina, sodium 
and polassium alumiuates, sodium and iiotnssinm 
earhonates, and potassium elilorido, (124,552.) 
Apr. 9. 

5072 (1918). Dull and Dutt. T’roeess for tlie 

mamifactur<‘ and i>roduetion of alumina, sodium 
and potassium earboiiaU's, sodium and potassium 
alumiuates, uiaguesla, and caleium chloride. 
(121.551.) Aiw. 9. 

[ 7972 (1918). Sheard Alaunfactnrc of sulphate 

; of ammoni.a. (124,916.) A]>r, 16. 

9282 (1918), Dailey, Dimiiy, .and ..Tefferis. 

I Separation of ])otassium nitrate from sodium 
nitrate. (124.960.) A]ir. 111. 

9921 and 20,917 (1918). Furness. See I. 

10,478 (1918). Dutt and Dutt. Process for the 
manufjiclurc and ])roduetion of manganese dioxide. 
(121,977.) Apr. 16. 

11,25,‘t (1918). Roge. Recovery of acid from aeid 
alkali sulphates. (12t,9S8.) Apr. 16. 

ILTSl (1918). Rrllish Dyes, Ltd., and others. 

Ncc 1. 

12,000 (1918). Norsk Hydro-Eloktrisk Kvael- 
stofaktieselskah. Produetion of ammonia from 
cyanamlde (120,024.) Apr. 9. 

*288 (1919). Elektrizltiilswork Lonza. Manufac- 
ture of miwcurlc oxide, (122,195.) Ajir. 16. 


VIIL-GLASS; CERAMICS. 

Aei’LJCATIONS. 

Kennett and others. 9079. Nrc IX. 

Thame. Manufacture of refractory material. 
8144. Apr. 1. 

IX.-BUILDING MATERIALS. 
Applications. 

Ivlnson and Roberts. Mani^acture of Portland 
etc, cement. 8217. Apr. 1. 
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Juthy. Rooflng-tlles, and method of manufac- 
turing same. 8400. Apr. .‘1. 

Kennott, Keniietl, and Kcnm^l. Kilns for burn- 
ing bricks, cement, etc. 0070. Ai)r. 10. 

Lowndes. 8104. X. 

Naanil. Vennoots. IJoIlandsclio Asluvst-Coimun 
I^^abrlek. Maniifadiire of plates of Port l.and reinont 
ndnforced with tibr(‘s. {TO. Apr. 12. (Holland 
nO. 7 . 18 .) 

Staddon. Preparal ion for i>rotecling logs from 
doc;iy. 0201. Aju-. 11. 

dONfCLKlK Si'K 11 K \IIO\S A('(TrTri>. 

18,171 (1017). Pakor. Mi'lhod of watt'rprooling 
pavemeiU and road-making ami the like malerials 
(124,87)1.) Apr. 1(5. 

10,538 (1018). Herdman. Maiiufaelnre of 

mineral wool. (124,C»50.) Apr 0. 


X.~ MPTALS; METALl.PIUi Y, IM’I.rDlXH 
ELEtTRO-MKTArJdlUGY. 

Ai*ri.ir\'noNs. 

Aston, (’rucibh' fnrmmt's. 8777. Apr. 7. 

Ilarkes, Pesford, and Dav. SoUh'r for alnininlnm 
etc. 8()(57. Apr. .5. 

Prandl and Prandt. Allo\s for war i)iiriM).ses 
0087. Apr. 10. (France, 10.(5 17.) 

dowper-(.%)l('s Proc(‘ss for protection of iron 
and steel from corroshm. 8{I02 Apr. 8. 

(^nbley, and Harvey and (V> < las-hi'.atcal eriicibk* 

furnaei's. 8117. Apr. 1. 

Gray, and Wcllmaa, Sca\'('r and Head, Idd 
S((^el-making <'te. fnraaces or mixer.s. 8800. 
Ai)r. 8, 

Hanc(K’k. Mtdhod of pnoenting metals from 
tarnishing and rusting soil. Mar. ‘M 

Harris. Procisss for coaling metal upon metal 
»‘tc surfac('s for <'l(‘ct rolyping, .'-f)nnd-iirodo(*iiig 
r(‘c<ir(K. cic 802*!. "Mar 31 

Harris. Uetining lead. 0U7. Aiir. 10. 

Heyes. Electric W('lding, 8257. Apr. 2. 

Jvinson and Rolx'rts. 8200 XccXIH, 

Ta)wnd('S. O'n'atnamt of blast -furnace slag <‘tc 
8101. Apr. 1. 

Min(*rals Se|)arallon, Ptd. (lOmersoni Ponceii- 
1 ration of on's. 81(55 A|>r. 1 

Saracchl. Soldering-comitosK irm. 8210 Apr. 1. 
(Switz., 10.1.10.) 

* Soc. Anon. St ablliimmt I Piak Zinc alloy. {K)12. 
Apr. {). (Italy, 12 1.18.) 

Tl(ls\v(dl. Method of casting alnminlnm on to 
wrought iron or steel. 8280. Apr. 2. 

Wolf. Method of granulating or pnlvorlslng 
metals ('t<*. {)041 . Apr, {). 

Co.Mpi.H'iK Si’rcin('\Tio\s Acdinn). 

.531 and 5:13 (101(5) Hear, and Miris Steed Co. 
Manufactnn* of steed. (121,4(53 ami 124,4(55 ) 
Apr. 0. 

5^12 ami 11,42(5 (l!)1(5j. Hear, and Miris Steed Co. 
Manufacture of steed. (124.4(11. ( >\pr. 0. 

5750 (101(5). Whyte. .Manufacture of ireen ami 
steed. (124,81(5.) Apr. 1(5. 

57(55 and 8803 (101(5). Hadliedd, Manufacture^ of 
manganese steel. (124,8^7.) Apr. 1(5. 

1174 (1018). Martin ami Richards. Furnaea's for 
roasting ores. (124,540.) Apr, 0. 

4774 (1018). Rigaml. See VII. 

4850 (1018). Abrahainsem and Pedersen. Manu- 
facture of she*et metal plate with a prote*ctivei metal 
coating. (124,548.) Apr. 0. 

5696 (1918).' Forrester. Process for melting tin, 
and apparatus for use? therein. (124,504.) Apr. 0. 

7505 (1918). Cre>cker and Crocker. Manufacture 
of zinc. (124,021.) Apr. 9. 

10,553 (1918). Wilkes and Harris. Reverbera * 

'“‘V/ 
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lory furnaiH's for use' in the iveovery of zine from 
dross. (124,078.) Apr. 1(5. 

17,570 (1018). Hall, and Rolls-Royeo, Ltel. 
Aluminium alloy. (124,(583.) Apr. 0. 

18,30(5 (1018). Murray. Methexls of and appa- 
ratus feu* ele'cl rlc.a 1 welding. (120,006.) Apr. 16. 

113 (1011)) Prilish 'rheunson-Heuistou Co. 

((ieiier.al Elex'trle ), Tre'atment of medals. 
(125.04(5.) Apr. 1(5. 


\I. ELIATUO (MIEMISTRY. 

Aia’LU'A'iioNs. 

(loodm.in El(‘clrl(‘ bat lendes. 027(5. .Apr. 11. 
llaigh SOHO. Sec V 
H<‘\es 8257. See X 

J\vy and Sallslmry Slenagi' batlewies. 8r>50 
Apr. 4. 

Lotsedi. S(oiMge b.itlcric's, 0175. Apr in 
(plain .\pparains for i>r<>dmlion of <*y.<nu‘. 
S.3.3S. Apr. 2. 

Sledgm*. Ek‘<)ii«- furnace'v 87{)5. Ai»r 7 
(Swllz., 8.1.18.) 

Wade (Thomson) lOleetrleal n'SlstanciMdennails. 
8;{,52. Am*. 2. 

Wadi* ('riioinson) C.-irbon eondiiclors for t*l(‘<'- 
tricily 8(512. Ai»r. 5 

COMI'I.HI SlM'( II' nWTlON AlH'KI'TKn 

18, .30(5 (1018). Mnrra.A Ncc X 


XII FA'l’S; OILS; WAXES. 

CoMciiii Sprcjl'K'Vi IONS Ac('Ki*'i'Kn. 

178.3 (1018). Downs, P(‘IIwo<m 1, ami 'rurnlll. 
M(>lho(l or pKs'i'ss of i‘\hM<‘ling oil from veg(dabl(* 
si*edH ami mils (121,8,5(5.) Aj)r, 1(5 
,5051 (1018) lyongsdon. Apparatus for recover- 
ing waste <»r sepiirating oil from Av.aler or 
other impurities. (124,551 ) A))r. 0 


xril - PAINI'S: PPiMEVI'S: VARNISHES: 

RESINS 

Ai*Pi-ic\rio\s. 

Ivinson ami RolM‘rls. Paint or <-ompoKiti(*n for 
e(»vcring snrfaei‘ (►f im lals. 8200. Apr. 2 

Pam*. Paints. 0107. Apr. 10. 

(’OMPI.KU. SpKCII* ICA'J'IONS A«*(’KPTF)). 

287‘.) (101(5). Prlllsh Emailllte (5n, and (ioM 
smith. Maimfact lire of dopes. (124,515.) Apr. 0. 

5:587 (101(5). Zimmer. Pryee, and Davies. Celhi- 
lose-aeetate composll Ions . f<n* use as varnishes, 
ljie<(uers, and for oilier purposes. (124,807.) 
Apr. 16. . , 

.5002 (1018). Hnlehins M.imifaetnre of Jamp- 
blaek. (121,557.) Apr. 0. 

17,502 (1018). Maekeiizii*. Dissolving and break- 
ing down of shellae for iiw* in laM rnanuf/ietnre 
ami other i)nriK»ses. (124,(581.) Apr. 0. 


XIV - INDIA ID I5I5EU; PCdTA-PERCHA. 

(MmPIK'IK SPM'lHC'ATrONH ACJCKPTED. 

3‘M7 (101(5). Plazidirook uml otliers. Hee V. 

5758 (1018). Porzel. Process for treating mbber. 

124.887. ) Apr. 16. , - 

5759 (1918). Porzel. Method and machine for 
ijlcanlsing inibher and similar zubstancesc 

124.888. ) Apr. 16, 

H 
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XV.-LBATHEB; BONE; HORN; GLUE. 

CoMPLirrE Specifications Acceiitji. 

31,417 (1018). Wiilkcr. Pl?int or means used in 
the trealiuciil of hldos durinjj; soaking, liming, j 
fanning, ehronilnj?, or like j)ioeesHeH. (124,002.) : 
Apr. 10. I 

17,480 (1018) r.eiHliveii. rioe<\sH for lannliiK j 
fish skins or lli<* like. (120,208) Apr. 10. i 


X V J SOI I .S ; FEIIO' I LI SEIIS. 

OoMl'LKTE Sl’KCIFlCATlON AcrEl"lhl). 

8424 (1018). IJotloinl(‘y. Trealment of peal for 
making useful product s. (124,020.) .\pr. 0 


XVII.-SUGARS; STAIUUIES; OEMS. 

AI'I’LKIATIO.NS, 

Hnrdy, and Kec*kiU and Sons. Maiiufaehire of 
rice starch. 8741. Apr. 7. 

Lafenlllo. Hoi ary luixiiig inaeliliU'K for sugar 
i‘efln(‘rloH (de. 8070. Apr. 0. 

(lOMPI.K'rK Sl’KCll I('\TlON Ac«'Kl"IEI). 

0037 (1018). Wade KOdna Sugar Hellning (’<*., 
and others). Sec II. 


XIX.— F(X)I)S; WATER rURlITCATlUN ; 
SANITATION. 

AlM'iaCATlON.S. 

Barron. Sand-tilt ers. 8402. Apr. 2. 

Beneimll. IToivss for preserving matter. 8 (hI 7. 
Apr, 6. (U.S., 31.5.18.) 

Oasnblunca. Product obtained from waste water I 
of housi'H, factories, etc. 8778. Apr. 7. j 

Clayton and Nodder. Mann fact ure of butPu* sub- | 
atllutes, edible fats, etc. 8757. Apr. 7. i 

Hlgglnbotlom. Api>aratus for M(‘parallng and i 
purifying wheal etc. 8001. Apr. 0. j 

Hlllhir<l and .hidge. Firing or <lryiug lea h'af. 
8180. Apr. 1. 

lllorth. Mtdhod l\>r preservation of food. S0C»4. 
Mar. 31. (Norway, 0.4.18.) 

Mou.sley. Proee.ss for oblaliiing a suhsiltule for j 
human milk from cows’ etc. milk. 0210. Apr. 11. 1 

O’Coiiuor. 0154. *Sc’e XX. 

Walsh. Water-liller. 8002. Mar. 31. i 


ClOMCLKl’E Sl'FA'lFie.VnONS Aa'Fl’'lEI). 

9736 (1018). Crossley. Process for treating I 
powdered or other dried eggs to render tlu'in emul- ' 
slflable. (124,tH>8.) Aj)!. 10. 

14,353 (1918). Marquis, Food eompound. 

(125,009.) Apr. 10. 

14,863 (1018). Sutherland. Process for treating 
meal or flour and milling products. (121,043.) 
Apr. 9. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

ArrucATioNS. 

Christiansen. Manufacture of methyl alcohol. 
8820. Apr. 2. (Denmark, 20.4.38.) 

Confectionery Ingredients, Ltd., Kane, King, and 
Matthews. Manufacture of protocatechulc alde- 
hyde, 8178. Apr. 1. 


Hanly and Lush. Production of formaldehyde, 
formic acid, and derivatives thereof. 8067. 
Mar. 31. 

Leach, and United Alkali Co. Manufacture of 
.acetic anhydride. 8552. Apr. 4. 

O’Connor. Preparation of iK*rfumos, fruit 
essences, and flavourings. 91,54. Apr. 10. 

Sandoz (Uiemlcnl Works. Process for nmnufac 
ture of a highly acllvc preparation of ergot and 
Isolation of Its principal alkaloid in pure crystal- 
lised state. 0006. Apr. 9. (Switz., 9.4.18.) 

(k>Ml'LETE Specii icvtion.s AccT)TO:d. 

12,714 (1018). Orion. Manufacture of tetru- 
nltromethane. (125,000.) Apr. 16. 

3541 (1030). Crosfleld and Sons, and Hllditch. 
Manufacture or production of acetaldehyde. 
(124,702.) Apr. 0, 


XXI.—PHOTOGRAPIIIC MATERIALS AND 
PROCESSES. 

Applications 

DonlsthoriK'. Photographic printing. 8373 
Ar)r. 3. 

Porlass, Portass, and Portass. Developmpnt and 
chemical tr<*alment of pliotograjiluc Him. 8<;8U 
Ai»r. 7. 

(toMpr.iaK Spia’U'Ication Acceptfi), 

6435 (lOl.S). Smith, PiTaliicliou of .s<*ve(‘iis for 
half-tone and other pliotogra]»hic priming suvfa<*es. 
(124,608.) Apr. 0. 


XXII -EXPLOSIVES: M.VmiES 
Ap 1 'I.IC\TK*SS. 

Evans. 0220. Sve 11. 

lIolg/it(‘. Nilrat<‘ of (‘('Diilose. S0S3. Aju'. 0. 

CoMiT.KTK SPKcriacvi'ioNs Acrupri.u. 

317 (1016). <'hanc(*and Itnnt, Holley, and Molt 
Nitration process and apijaratus thon'for. (121,461.) 
Apr. 0. 

840 (1016). Dreyfus. See 11. 

1442 (1016). Holliday and Badler. Proee.ss of 
manufacture of picric acid from dlnllrophonol In 
crysLU form and the elimination therefrom of the 
.sulphate of lead. (121,400.) Apr. 0. 

5178 (3016). Clayton Aniline f’o., S(4iedler, and 
Marclmnt, Process for the purilleallon of trinitro- 
toluene. (124,803.) Apr. 16. 

12,714 (4018). Orton. See XX. . 


XXIII.— ANALYSIS. 

Applications. 

# 

, Boulton. Ahsorption apparatus for analysing 
I gases. 0136. Aj^r. 10. 

I Nalto. Analysing or estimating volatile con- 
stituents of coal. 8708. Apr. 7. 

Compixte Specifications AaEPTEu. 

112 (1916). Shnkespear. Apparatus for the 
detection and measurement of gases. (124,463.) 
Apr. 9. 

11,303 (1918). Schwelzerlsche Versuchsanstalt 
fOr Textilindustrie. Process and apparatus for 
testing fabrics and other materials. (124,188.) 
Apr^ 9. 
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I.--<;£N£RAL ; PLANT ; MACHINERY* 

Suspensions and stnohes: delation hetireen the 
intensity of Tyndall beant and eoncvntnition 

of , K. (\ TolrnaiJ, li. 11. Uoyt‘rM)n, K. U. 

Vliet, R. H. (Irrke, and A. 1*. Rrooks. ,1. Aiikt. 
(‘iKMii. Sue., ii>u), 41, 

'There is a .strict projiorl Iona lily Ix'lwcen tho con- 
•<*t*ntral ion of liiiuid snsja'iisjons and sinok(‘M and 
th(‘ slronjj:tii of tin* T.Midall beam, provided that the 
Ijarticles are of the same si/.(‘ and tlie concentra- 
tion does not Ix'coiiH* Id^li < nou^ib to ^ive a <leKi'<'e 
of opacity whicli affects tlie lesults.— ,1. F. S. 


■Snwkr: ])isii ppranincr of tn an enchfsi d spare. 

R. (\ Tolman, 10. 1*. Vliid, W. Mcti. I’eiiee, aiul 
R. II. Dou^dierty. .]. Aiia'i*. t'hem. Soc , 11)11), 
41, :n2. 

Smoke disapi>(\ars in an enclo.sed space owinj; to 
'Coaj^nlation, to sidtlinj^, and to the diffusion of tlie 
I)arli<‘le>i to the walls, Mhere tlaw adli(‘r(‘. The 
rat(* of disapi>(‘aranc(* is iiicri'.asiMl by stlrrina. 
because^ of increaM'd contact with the w.ilN. Tlu* 
rale of disapp(‘araiic(‘ of timdy divided smo.ke of a 
given conceniration is gn'aU'r tlian that of a coarse* 
smok(* of the saiiu* conceniration owing to the* 
ine-re'ase'd oiipeirt unily for e e).i lesceiie-e* In smoke-s 
with ttu* s.ime* size* eif |»article* flu* rate* e»f elisappe'ar- 
ance increases wilh the cone*e'nl ration owing te) 
increase'el cliaiice's eif ceiagulatiem and re'iiioval by 
the walls.—.). F. S. 


Thermal eondnehi ity of laaaina^. Vem Rinsnm. 

See VI 11. 

Raiems. 

Jln/iny yoods ni hulk: Apparatus for - - . A., 

Ilofmann, Ziirie-li, Sw ilze'rland. lOng Fat. 

ii.s.is. (Aiipi. 

The material te) be* dri(‘d is ce)nveye‘el l»y an (’lul 
l(*ss e‘onve‘yor in a zigzag iiatli, through a chambe'r 
from to|) le> IjoMom, whilst heale*d air is passe'el 
lipwMi'els tlireiugh the* chainlK*!*. d'lie* ce)nve,\e)r 
cemsists e)f transV(*rse jelales jtivole'd eui erne* .siele te> 
the .je)int iiins of the* e*ndle*ss e-ha in. (IuieIe‘H lieleiw’ 
the see-liem e)f the* ee)nve*.\or whie-li is Just empty- 
ing its eoMte'iits e)U lei the* .see-1 ieiii Ix-leiw, .are- e*ur\<*el 
in sue-h a w'ay lhal the* t raiisve-r.se* plale*.s are 
tiltcel anel the* eiiieuings be-twe-e-n the-iu wide*ne*el 
so as to elise-h.irge* the* mate-rial gnielually ou lf> 
the e-ejiive'.vor be*low\ The* guiele-s feir this latle*r 
S(‘e-lie)n are* curve-el see as te) bring bae-k tlie* 
j)lale‘s p.-issing ove-r the wlie-e-ls into line* te) 
rce-eive* the* falling mat(*rial ^J'he guiele* whe*e*U 
emtside* the* chambi-r feer guieling the- eeu)ve*ye)r bae-K 
to the* le)]) eef the* e-hambi-r .are* lueuinte-el eui be*ll 
crank le-vers uneh'r the actieui eef springs, .‘‘'e> that 
the* chain is ke*pt in te-nsiein iml wdtli.st.-inellng its 
(*xpansion by the lu*at of the* <*h;imbe-r. The* ce)ni- 
biislion gase*s use*el to he'al the* mate-rial are* p.'isse-ei 
from the* furnace through zigzag lieirizontal ])lpes 
in the* leawer part of the cliambe-r anel tlien upwards 
threaugh an external tlue* to the top of a .serie*K of 
zigzag horizontal })ii>c*s in the* elrylng chamber 
be*tween the e-onveyor sections, and the*n through 
horizontal jiipes below' the first-ment le)n(*d jiipes. 
The drying air is passe*d upw’arels tirst over the; 
latter coole.st pipes and tlmn over the* hottest pllK*s, 
and finally over the upper set of'pljies and the 
la.vers of material. The heating pipes are provided 
with hoods anel inclined plates above tliem to mix 
the air and deflect any material which falls 
through the conveyor.— W. F. F. 


Tunnel-dryer. (J. 1). Harris, Rayemne, N.J. U.S. 

Flit. Lni.lO.lS. Apid., 10.11.15. 

The material to in* dried is place*ei in RUiH*ri>08tHl 
trays me>iiiitt*el in wlieedeHl ears wdileli can Ik* rnejved 
inte) and out of the* drying e*hainber ov tnimel. A 
drying nmeliuin is 4-ire*ulate*el haek and fortli through 
the tunm*l anel through the* spaces lx*l\ve*e‘n the 
tra>s, and lu-ate-rs .-iie* ariange-ei in the e'lrcult for 
tlie pni'iio.se of ke'e‘|>ing the drying medium in an 
etrn‘ient e-oiwlition. 

Jiiuin dtipr eniisi'ttiHff of srieral horizontal con- 
m-ntne ih limy enlimh i (). (dinsler, Dlllingen. 
(it-r. Fat. aou,o;:i, lo p;. 

On tiu* iiisleh* and oul^itle* of the walls eif the 
<-yllnde*rs are* tith'd w^-dge sh ipp'd proje-e( lolls whle-ll, 
as tile elnim r«)l)it('s. fore-e tin- luaU-iial furward, 
all«‘i u:ite‘ly in oppo-^ih- dlr(-ct Ions, through the 
sue'cj'ssive* anmilar sp.ice-s h(*l\\e'e'n llu* e‘\ liiub*is. 

-L. A r. 

Dmmy yasrs. \V. S Ilutcliius, IMlddli-wli-h. 

Kng Fat (Appls. Hi:;, and 

1 i.o;;:;, iiio.is.) 

The elryiug liquid ;iml llu* g.-is to hi* elrie'd jiass In 
e‘ounler-<*nrrcMi ihiougli .-i immher of <lr> liig e-om* 
parlmcnis .•ii-r.ingcd t‘iilu-r vi‘rllcall.\ or liorl- 
zonl.-illy. In <-.ich r omp.-irl me*Ht . :i portion of the 
g.is e'll h<*r Ix-tofe* oi ;i tier dr\ jug, js jrij('cl<'(! Ihre>ugli 
sju’.iy tubes piM)\jd4*d wilh uo/zK-s idace-el Ik*Io\V 
lh(* surf;ie-c of the* <lr\mg Ijipiid. d’hc ri'iualneli'r 
of the* g.is pa.ss(‘s iliroiigli the liqidd spray so pro* 
dm'(‘<l 'Flu* app.-ir.'dns may hi* used for elrylng 
chlorine by nie-aus of coiK-i-nl rah-d sulphuth* ae-Id. 

- .1. S. 0. T. 

(Uinosion and piltmi; of the tabes, frnnles, doors, 
and other paits o! saijace londensers and the 

lihe; \ppaiatns lor the piereation of . 

L. .1. Ki-ttle*. Ouhliii. Ihig. Fat. 12:;,t)l)1, II.ILMS. 
(Ai>pl 2(),r.0.Vl^.) 

For till* e*l4‘<*j rlcn 1 pro|(*ctiou of surfae-e* conde*nM(*rH 
e-te* agaiii.st con*osioii, the e-Ie'cl rode-s take* tlie* 
form of metallic gr.il lugs of such size* as jiractlcally 
to e-«)ve*r llu* liihc plale-s and water h<*ads. ddie* 
gr.itings are- sutlicie-nl ly eipoii so as nol lo Inti-rfcre* 
wilh the tlow of wale-r. and ;ire inouule-d ou jilugs 
of lianlwood or lihn*, eli’Ive'n into llu* e‘uds of two or 
more- of the* luhc.s Kle-clricul ce)un(*ct lein with the* 
gratings is maelc by nu-aiis eif conductors passing 
through in.-'Ul.-ilors in tin* condenser easing. 

— (\ A. K. 

lU pressiny hynid from matennl voniaminy the 
same; Proress('s and appaiatas jor - — . .i. W. 

Ilinchlcv, i.oiidoii, am! H. (Jeirleen, Rc.xhill oii- 
Si-a. Fiig. Fat. 1LH,77 1, lid.ll .Ih. (A])i)l. lt;.H7S/U;.) 
I\ apiiar.ilus for e-xpi’e-ssiug liepiid fi'om pc;it and 
olhe-r lihrous eir ca rbouacceeiis mal<-rl.-ils, paj>e*r, 
woeel, fe-ll, tihre*, aiul sliuilai’ I’csidiics, woolceimh- 
Ings, sluelge*, s(‘W'age*, tish rcfii.se. fruit ;iiid fruit 
lefuse*, \e*ge*lahle‘S and Ae*ge‘lahle‘ re-fu.se*. palm 
,ke‘rne-ls, e-o})r;i, am] Da* like-, heel -reiols, sugar e*anc. 
w'eHMl imlp and w'ood refuse, as ele-scrih(*d in Ihig. 
i*ats ;ihhM e)f ihi.7, 11, .771’*. ih.h7t;, ii.coi, 14,(:02, 
14,<»0.'{, ll.btr). li.hOh, and 17. 2(12 of IDlh ttliis .f.. 
mil), 12.74: l'.>17, hbS, 1227. FJ.'IO, miH), Ihei nmte‘rhil 
is lu*ate*d hv hoi Ihild wlile-h eloe-s ne)l e*ome inte) 
dire-cl e-onlaVl wllli It. ^J'hc jire'ss cylinder Is pro- 
vieleel willi a g?-oove*d central column surnninded by 
a straine*r and Ihc c.vlimlrical xvall is also groovc*el 
internally and jirovide'd with a strainer. The 
material is Imated by an Internal annular cylinder 
traversed by the heating fluid. This annulus 

D 
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Diitnins u ring of vorlicul i>abf44igoH oonn^cted to 
Irciilar imasageB at top and bottom through which 
ho fluid 1» flupplle<l and cxliauHlc<l. The nuiterial 
3 preftHod by two annular pistons scparaPHl by th(‘ 
leatlng annulus. In a liiodithatlon, the vortical 
mssagoB In the nnmiliis contain ♦‘lodrh'al heating 
■oils in their upper portions onl>, the h(*at lK*lng 
■o<|uir(*<l only when the niateri.Ml Is compn^ssed into 
he upiH'r imrt of tlaj eyllnder.~\V F. F. 

Vapour comlnt'iox So('. <!<* Moteiirs a Oaz et 
d’lnduslrie Me<*MnI<|ne, FarK. Fng. Pat. 
117.M4, 20 7 IS. (Ai>id. n,00r»/IH.) Int. Conv , 
2(5.7.17 

\ sM.u.i. !uixlll:n'\ condenser is arranged Iwtweon a 
nain eondensi'i* of the “mixing “ type, and the air 
extractor, to <o<>l the air extracted from the main 
•oiuhmser. A sl<‘am In.jeetor Is arranges! to ex- 
ijiust from the toi) of th(‘ evaporator of tlu‘ | 
luxlllary eondenwT and discharge into the main 
•onden.s<T. The condensisl and cooled water in 
the lM)ttom of this (evaporator Is withdrawn by a 
Kraall auxiliary (aimj) ojx'ratial from the shaft of 
the main air jaimp, paswMl through a ribbed cooling 
tube In the auxiliary condenses, and sprayed Into 
the top of th(‘ a\i\illary evaporator to Ix' 
(vvaporated by the suction of th(‘ steam injector. 
The air extracting pii»‘ of the main c<mdcns(*r di.'^- 
charg(‘S into the top of th(‘ auxiliary condenser so 
that th(‘ air and saturated vapour swtvp over the 
ribbed tulx' containing th(‘ cooled wattu* and thenc(‘ 
to the main air pump. The vapour is thus partly 
condensed in tli(‘ auxiliary condensc'r so that tln^n* 
Is a decreas(‘ lK)lh In WidgliL and volume of the 
niix(‘d air and vapour to lx* dealt with by tin* main 
air pump. A moditi<*ai ion is also d(‘scrilH*d in 
which the auxiliary con(lcjis(‘r is usixl witli a main 
condenser of llu* surface lyi>e, and another moditi- 
catlon in wlilch the auxiliary condenser has a cold- 
iransmilting dcvlc<‘ of the si)ray form instead of 
llie rlhhcd tulx'.- 1\ F. 

Vvuinfuijal )ua(‘1i}n<M or scpoiutom^ A. 

Slurg('oii, Portsmouth, thig. I’at 123,71)7, 11 2 IS 
(Apt)l. 2i;;s/is.i 

Ligi 11* to he treMt(‘d pas.ses downwards tiirough the 
pipe, 15, and through the oix'iiing. Pd, into the 
space above the bailie, C'. The rotation of the 
apparatus causes tli(‘ ll«iuid to take up a position 



an)und the periphery of the casing, A, and to force 
the piston, 0, upwards, carrying its connected 
parts, C‘ and 0^ The disc, C>, closes the open 
end, a, of the casing, and the lighter iwrtion of 
the s(‘parated liquid escapes through the openings, 
C*. When a BufiBcient quantity of the heavier 


constituent has been separated, the inflow of liquid 
Is stopped and another liquid Is supplied by the 
passage, D, to the upper side of the piston, <J, and 
the pressure produced by centrifugal force moves 
the piston downwards and allows the discharge of 
the separated material ov«*r the rim, a. The 
second liquid e8ca[)e8 through an outlet, A% which 
is sulBciently small to maintain the pressure within 
the chamber, — W. P. F. 


Afih, dual and like matter; Devices for the removal 

of from (Junes and the like. S. Brown, 

<}ln.sgow. From The Bangkok Dock Co., Bang- 
kok, Siam. Eng. Pat. 12.3,1124, 23.8.18. (AppL 
13,711/18.) 

Fi knacf. gases are delivered by a fan tangentially 
into the lop of an Inverted conlwil casing having 
an outlet for gas at the top, and a central outlet 
at the bottom which Is water-sealed. The sus- 
pended matt(‘r is deposited on the inner surface of 
till* (.-asing and conveyed away from the water-seal 
which is contained in a horizontal oixm w'ater dis- 
charge conduit. In a inodllication, a perforated 
v(*rllcal dis(.*harge line for the gas is arranged 
centrally in the separating chamlMUX— W. F. F. 


rnrnatr; Regiueratiie . A. L, Stev(‘iis, 

Chicago, 111. U.S. Pat. 1,21)2,120, 21.1.19. Appl., 
19.5.10. 

A i-’i KX'UK having a heating cluiintx*!* with a work- 
ing orllict* which is constantly (vp4*u is lu’uvided 
with .suiH*rjH»sed regenerators liaving di.schargc 
((pi'ulngs in the top which are provided with slid- 
ing valves. Air under pressure for the com- 
l)UHlion chambi*r Is passi‘d through (‘acli regenerator 
alt(‘rnately with the combustion products, under 
control of tin* valv(*s, by W'hich tlu* cross-section of 
the dlscliargi* o|x‘ning of llu* rcg(‘ncrator from 
whlcli th(‘ cimibusllon products arc being discliargcd 
may lx* varied — W. F. F. 


liotdiit hiln. F. M'schiincr, Newark, N .1., 
Assignor to U. (1. Wagner, N(*\v York. V S. P.il, 
1,292,927,28.1.19. Appl., 13.1.17. 

The apparatus compris(‘S an incliiuxl rotary Kiln 
Ih'ated by a burn(*r, tlie tlaiiie from which is 
dir(*cl(*d into tlu* low(*r end of tlu* kiln. A 
recetdacle arranged benealli tin* low(‘r end of tlu* 
kiln receives Die material discharg(‘d from the 
latter and is enclosed in an insulated housing to 
jiroleet the material from curreiils of gascs.^ Tiie 
ive(*ptacle may lx* lieated liidin^ctly.— J. IF P. 


Faht(c [fUtei ehtHi]; Voatrd - . E. ,1. 8weetland, 
Montclair. N.J., and F. W. Manning and W. 8. 
iniiK‘rt. Chicago, 111. U.S. Pat. 1,292, 535, 28.1.19. 
Appl., 8.2.17. 

A M.vrEium suitable for use as liller cloth, and 
resistant to the corrosive action of fatty acids, is 
prepared by applying to a wov(*n metallic fabric, 
so that the inter.stices are only partially clo.s(*(l, a 
thin (xiating of a substance wddeh is Inert to fatty 
acids, e.(f,, a composition containing a phenol con- 
densation jiroiluct. — 8. 8. A. 


Filter leaf or disc. O. J. Salisbury, Assignor to 
United Stntos Filters Corp., Salt Lake City,, 
rtah. U.S. Pat. 1.293,555, 4.2.19. Appl., 31.8.17. 

A aHt*UL.\R filter leaf or disc is composed of seg- 
mental filtering units arranged around a central 
shaft. Any unit can be separately disconnected 
from the others and from the shaft.—J. S. G. T. 
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MUing apparatus, W. M. Grosvenor, RUIgewooil, 
X.J., Assignor to Porkins Glue Go. T.S. l»at. 
1,283,067, 4.2.10. Appl., 2iKLM0, 

A VERTICAL shaft which can Ik‘ rotated at high 
speed is arranged axially within a mixing chamlHu* 
provided with an outlet. A pipe union optui 
below and screwt‘d to the lK)ttom of the slmft has 
oiK'U ended pijx'.s of smaller cross-.s(‘Ction than the 
lK)ttom opening screwed into it transversely to the 
shaft. The material to Iv mixed i.s drawn in 
through the bottom opening of the pl|X‘ union and 
ejectHl througl) the radial i)lpes, above wlileh :i 
transverse disc is arranged within the material tA 
be mixed. A .scraix^r oarrie<l ioo.v'cly by the shaft 
rotates relatively to the .'sanav— ,7. S. g! T. 

Rpfrigerating apporatiis. F. G. K<‘ye.s, Poston, 
Mass. U.S. Pat. 1,293,4(;0, 1.2.10. Appl., 17.1.1S. 

The dead spac(‘ at the top of a still furnished with 
cooling coils contains a compartment provided with 
outlets which are normally below the level of llquitl 
in the still, and which, when the level of lhi‘ 
solution in the still is low^ennl, dlscliarge Ihpiid 
from the compartment upon the cooling coils. The 
compartment Is connected with another, external 
to the still, by pipes which may be artiticially cooled. 
A i)ortion of the distillate is stored wllldii this 
<'xternnl compartment and l>eing returned to the 
••till via the cooled pipe serv<‘s to reduce the vajmur 
piwssure in tlie dc'ad space of tlio still. --J. S. G. T. 

Tnaiintj matmalx: {ppnmtus for — . .7. W. 

I7orns<\v, Summit, N..1 , As.siuuor to Gimeral 
Reduction Gas and Py*I*r<)<luets Go. T' S. Pat 
1,29;{,7S0, lt.2.10. Api>l., Fi.T.IO. Pem‘wed 20 S.KI. 

A ciLiNnKiPAL rotary treating ehnndier its axis 
slightly inelliK'd to tli<' liori/.ontal. A nuijd)er of 
lil>ped lifting blades are arranged longitudinally 
within tin* elianilK^r which is partitioned tran.^- 
V(‘rsely into comiinrtrnents by ndardlng <llapliragms. 
The material in any coinpartnamt is lifted by tlie 
blades and distrii)Ut(‘d in a show('r across the paih 
of travel <d‘ tlie treating medium, pa.ssing tlius into 
itu* snece(‘ding compartment —.7. S. G. 'V 

Sftll. P, Gallsworlhy, Port Arthur, T<'\. F.S. 

Fat. 1,294, .To, 11 219. Api»l., S.(l 10. 

A 1 sxK witli corrugated roof constitutes an integral 
]i,*irl of tlie still. Fixed troughs uniting in a shoot 
an* arrang(*d nn<l(‘r the comigal ions, ami an 
annular gutter with nu outlet is ll\(‘d to flic still 
v;[ill under tlie trouglm—.T. S G. T, 

(ias-fJrrd f)oUr)^: [liuinrrs for ] T* St. G. 

Kirke, U»mlon. Eng. Pat. 121,010, 12.2.1S. 
(Appl. 2.520/1^ 1 

Ab)?/cr miff sernpors. A. W. Sclimidt, lyewistoii, 
Tdaiio. TJ.S.A. Eng. Pat. 124,03:1, 9 .;mS. fAp])l. 
4194/18.) 

Drifor. 17. W. King, The Halles. Assignor to Pacific 
Evaporator Go., Portland, Oreg. T^.S. Pat. 
1,293,799, 11.2,19. Appl., 30.0.10. 

See Eng. Pat. 111,994 of 1917; this 191.8, 40 a. 

Filter. E. Zahm and G. A. Nagel, Assignors to 
Zahm Manufacturing Go.. Pnffalo, N.Y. U.S. 
Pat. 1,2tM,018. 11.2.19. Appl., 25.5.17. 

See Eng. Pat. 108,897 of 1910; tills .T., 1917, 1080. 

Distrihuiing liquids in scruhhers. Eng. Pat. 
123,879. Sec II a. 

Coated wooden vessel. U.S. Pat. 1,291,696. See V. 
Motarg kUn. U.S. Pat 1,292,928. See VII. 


Coa? (jas: Purification of from hydrogen 

sulphide. P. Sclinmann. ,1. Gaslxdeucht., 1919, 
62, 77-81. 

Germw gas (Mials have a mneh lower averagt* (*on- 
lent of sulphnr than English coals ami tlic ik*!’- 
mitagc of hydrogen sulphide in tlie crude gas is 
corn‘spondinglv smaller. As much as 00% of the 
hydrogi‘n suliOiidc may Ik* remoxed In the ammonia 
scrnhlx'rs. Assuming th.it 0-5% H.,S is pre.s<‘n^ln 
the gas entering tlie oxide purifiers, it Is estimatfHl 
tliat 19.810 tons of Milplinr |H*r annum Is n^t'orer- 
able in G<‘i-man gasworks - H. ,1. H. 

\mmouia irashinq and o.ridt' pm i inat ion [of yasl' 
J'resent piactier in - - . K. I4oS(‘. .1. 

Gasb^'lemlit., 191'.), 62, ll.'i 119 

Tin: ammonia washing process may Ik* (‘lllier 
chemical or plijsleal. I’liysh-al washers include 
the normal l<nvcr si riiblx*!- jiml the various types of 
mechanical and <-cntrifugal washers. Ghemleal 
washing includes tin* so-calUal “ »lin'e| ” pro- 
cesses In whieh ammonia is ahsorlnal from llie 
crude gas by sulphuric* a<*ld as in eoke-ov(‘n 
pr.*i(‘ti<‘c and slmnllaneoiis ” priM'esses in wlilcli 
ammonia and hydrogi*!! snlplilde an* nuaovisi 
tog(‘t!ier. Tlj(* aiillior considers Ifiat physical 
]>roc(*.ss(‘.s both now and. so far as cjin Ih* so<*n, 
in tin* Intnn* will hold (la* fit*ld in gas-works prac- 
tice in whicii al>solnl(‘ly reliable, efilcii'iit, and 
I continuoii.s <»|X‘ration is (‘ssent lal, the re(piln‘ments 
I on coking plants lH‘ing less stringent. 4’h(* tower 
senibher is regard(‘d as still Die most satisfactory 
]dant. In the author’s (*\p<*rlcnec‘ frouhk* due to 
tlie formation of aei'n'llons anamg tia* npjx*!' tiers 
of filling <fi* s<‘ruhl)(>i’s can Ik* avoided by placing 
on the topmost hiirdk* a lay<T of w(aKl wool about 
iv; iialies thielc. The lilhng is k(‘pt clean ami the 
wo<k1 wool requires reia‘vv;il about onec* a yenr. 
Wash water Is f(*d tliroiigh a jdiM* fitted wltli a 
spraying jet and sliding eoia‘(‘nl ri<'ally in a stutllng- 
bo\ tlirougli a laiger pipe wlih-Ji is titled with a 
fnll-hon* lap. In ease of st(»ppag»‘ I la* J(‘t <’aii 
be withdrawn through tia* lap wbieli can llieu l)f* 
elosed. enabling the jet to Ik* I'ccllfieil without 
int<‘rrupt ing the working of tia* scrnhlM*r. The 
Itaschig ring filling is a<lvo<‘aled, Tia* o\i(l(* purlli- 
eatlon pnwess is diH(‘uss<*d in relation to German 
praelbv -II. ,). If. 

das prodnrers. G. Mareonm*!. Ghlm. el Ind 
1919, 2, (F-ll. 

J*lxi'E.iiMKN'iH on gas prodne(*rH are deserlhed in 
wlileh forc(*<l draught was UMr*d willi tin* ohj(*et of 
Inereaslng the yield of gas from a given size of 
producer, A V(*ry high t(*nqM‘rature was maln- 
lalned In (lie j)rodnc(*r, sufilch*nt to fusi* tin* 
ellnkcr, and it was found that (-oal having a rela- 
tively higli proportion of incomhusllhk* matter, 
iqi to 40%, gave tin* lK*st results owing to tin* 
dirnlnislied (endency of tin* fused residue to solidify 
and obstruct the air imssagcs. Tin* material In 
the prodnc»*r may have a d(*pth of 1— .5 metres and 
the air pressure may Ik* 30 — 60 cm. of water. The 
proportion of carbon dioxide; in tin* gas was about 
2—3%, and the capacity of tin* iirmlucer about 
2000- 3000 kilos, jx^r sq. nn*(rc of s(*ctlon. When 
the depth of tin* cliarge* was small it was found 
that a recfanguJai* i>nHliiccr p(*rmltted a more 
complete jienetratlon of fin* air blast Into the 
(X*ntre of the charge, q^ie efflclencY Increases 
with larger pnaliieers and decreases when 
small coal is used. In a modification, a mix- 
ture of dry coal dust and air, In the proportions 
necessary for the production of carbon monoxide. 
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waH Injected tangentially Info a combustion 
chamber. The capacity of such a ])r(xlucer was 
found to be .*>00—1500 kilos. i>er sg. metre. The 
principal dltllculty <‘XjK‘rl(*nced was corrosion of 
the walls, but refractory linings of bricks con.sl.st- 
liig largely of alumina willi l(‘.ss than \% of Iron, 
or grardilte, were* sallsfjK'lory. Tli(‘ b(‘sl n^sults 
were obtaliaal with a water-Jack(ded nxdal wall. 
ReKulls of teslH on a water lul)o boiler with hand 
and nieehanlcal stoking, and laaiting by producer 
gas nr(‘ glviui. ilia* gas<*s showed a steady 

proportion of 15 -1S% of carbon dioxide when a 
producer was coiiibi/U‘d with the boiler, jmd a very 
varbilik* proportion of with ordinary 

stoking. 'J’be evaporative i)ow<‘r may Ix' lner(‘ased 
by .50% oulrig to the mor(‘ uniform heating of the 
lK)iier tube.s.— W. F. F. 


Peholcinti flrnratii : Applirntim of Ihr UrUjmrd 
rnirtion, to tlir pnixi ration of antis ftom sttnir 

. H. \V(‘gr/vn. l‘elroUMiiii, lOIS. 13, 211 — 

24.*!. rhem. Zenti*., lOP.I, 90, H., 121-122. 

Benzinf fraellons from F.or\slaw crude oil W(‘r(‘ 
tr(‘ati‘d willi sulphiirb* aeld lo remov(‘ aromatic ninl 
unsahjraled eompoiuuN, Hhmi ba!og«‘naied, ami 
treated with magnesium, d'lie l)romo-dorivaliveH 
did not yi<dd carboxylic acids. Of lb(‘ cbloro- 
derIvullv(‘H from Ixaizine tsji. gr. 0 7002, b.pf. (5.5^ — 
75° i\), tb«‘ fraction of b.pt. 04° -S0^(\ did not 
yield earixixylic acids, but the fraction boiling 
iKOweiui S0° and 150‘''(\ gave a yield of 40% 
of a mixture of earlx)\\iie acids, having sp. gr. at 
20°O. 0017, h.pl, 202° to 21(;°(’., mol. wi. 1.'I7 0. 
The autlior d(‘<]uees from IIm'sc vnlu<*s that the acids 
are alleyeli(? and that th(‘ chief const ilnent 
is lie.\anapldben('"arhoxylle aeld, 0^11, ,00^11. 
Attempts to oldaln a< Ids from solid i»arallin by the 
GrignanI r(*aelion, «'V('n when lli(» experiment Avas 
eoruiueted in an aiiloelave heated to 1.55° (b, were 
wholly unsueeessfiil. fivun which the author con- 
cludes that (Uilv e\elie eomiM)iiiids are alTeeted. 

— T. St. 


Paraffin V'u.r: Throrji of the process of crustaUi- 

sation in the manufacture of . F. llergol. 

Petroleum, lOlS, 14 , 17.5 - 177. ('hem. Zenir., 1010, 
90, 11., 122-12.1 

OiK)M.\(i is u.s<m 1 eveluslvely In ])raeli(v for Ihe 
sei)aratlon of i)a ratlin wax from oil, and Die more 
slowly Dlls lakes place, Die larger an* the crystals 
formed. Crystallisation Is eiieourageil by dilution, 
but es|K‘elally by Increasing tlu‘ solubilily by the 
addition (dtlier of sneli siilistanei's as increase Di(‘ 
solvent flower of Du' oil, or of a suitable solvent 
(btuizlni'). Viscosity Is of eonslderabli' influeiKv 
on crystal format ion, Dio higher tlie viscosity the 
more numerous Ix'Ing tin' erystal-imelel, wilh innise- 
quent prejudice lo Di(‘ forma Don of largi' eryslals. 
Other suhsla net's siieli as aspliall also Inliuenee Dn* 
crystallisation firoeess, but Dielr t'lTeet may be 
largely overcome by omillng In stages. -T. St. 

Lignite tar. Erdmann, ^ec III. 

** Dvacoruhin " tests. Dleterieli. See XXIII. 


Pate.vts. 

Binding material for fuel-hriqucttes; Manufacture 

of a from petroleum residues, lime, and 

rosin. K. Elseiitraiit, Petrograd. Ger. Pat. 
309, S08, 25.4.12. 

A MixmiE of 75—125 parts by weight of fluid 
lietroleum rt'sldues, 60—100 of solid petroleum 
residues, and 60—75 of wood pitch or rosin is 
heateil in a closed vessel to 130° C., then 15—50 


parts of powdered lime Is added, and after a cer- 
tain time, with continuous stirring, further heat 
Is applied. In consequence of the preliniinarj' 
heating, a smaller proix>rti()ii of lime is re(luirtMl 
and the use of alkali entirely avoided. Briquettes 
of coal, lignite, peat, or sawdust made with this 
binding material are conifiletely resistant to 
ntnio.spheric inlliieiices, and burn with a long 
bright flame even when lean coals and anthracite 
are used.— J. F. B. 


Coke-oven: Vertical , A. Putsch, South 

BeDilehem, Pa,, Assignor to F. O. Deltinann, 
New York. F.S. Pat. 1,292,S74, 28.1.1:1. Appl., 
4.0.1. 5. 

A x'EUTifAr. eok(' ovim Is ])rovi(l('d wilh groufis of 
horizontal heating Hues in Die dividing walls, each 
grouf) comprising two outer tines and an inter- 
me<lial(i flue. I'lie Inb't (‘iids of all Die intermediate 
flues are eonneeted to one regenerator so as to 
preheat the air whieli is fiassing into Dio heating 
flues, and Dk' oullets of Die other flues are <* 011 - 
lu'cted lo anotlK'r regenerator whieh is thereby 
heated by the combustion products. — W. F. F. 

(las seruhtnrs; Apparatus for use in the dtstri- 

hution of Utiuids tn and for annitnious piir^ 

pi>se.s, .T. II, Dent, and TIk' Fnifed Alkali ('o , 
Ltd., Liverpool. Eng. Pat. ]2.%S7!), 1S.4.1S. 

tAjifil. lOT/lS) 

fiiQi’ii) is sufiplb'd by Dii' piix‘, D. to Die (b'pn'ssion 
H In Die lop of a dome, F. arraiigi'd in a easing. B, 
Die ll<|uid in ^vliieh seals tbc' oiH'iiiiigs, e. The 



liquid jia.ssi's ovi'P Die edgi', a- of I be cone, A, 
wliieli lias a iniinlier of downward ijrojedlous, a. 
The Hquiil spreads over Dk' inm'r surf.iee of Di(‘ 
cone and drips from the juojectioiis, u.— W. F. F. 

(ia.s-u ashing apparatus. A. L. Stevens, Assignor 
to (), U. Barnett, (’bleago, 111. F.S. Ibit 
1,292,125, 21.1.19. Appl., 10 9.12. 

G\s enters Die lower end of a vertical easing ami 
l)as.s<‘s inwards between sufxu'posi'd borizontal 
annular washing plates in an enlargement of Die 
easing, slightly siiaeed apart and iiiomili'd on a 
V(‘rDeal rotating shaft, passing eonceni rieally 
Dirongli the easing. Tlie washing liquid passes out- 
wards ceiitrifugally over the surface of Die plates 
and Is dl.seliarged from the (‘iilargi'd part of Du* 
casing. Tile wasluxl gas pa.ssi's upwards through a 
cciilrifngal fan at tbc toj) of Die easing lo Die dis- 
charge. The washing lupild is sprayed Into the 
lop of the easing and passes Dirougli Die asci'iiding 
gas— W. F. F. 


Explosions [/« gas hurning apparatus]; Apparatus 

for preventing . Tlie British Thonison- 

Houslon (^o., Ltd., London. From The General 
Electric Co., Schenectady, N.Y., IJ.S.A. Eng. 
Pat. 123,888, 1.5.18. (Appl. 7293/18.) 

A DEVICE for preventing back-firing and explosions 
In tanks containing hydrogen or acetylene is placed 


r 
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In the gas conduit leading from the {ank, and com- 
prises an outer vertical casing containing an 
inverted cup of i)oroiis refractory material resting 
on the bottom over the gas Inlet and seaUnl by 
any suitable material. The gas inlet projects 
slightly through the bottom into the cup, and 
carries a wire gauze cage which is embedded in a 
(juantity of ladlets of lead or fusible alloy con- 
tained within the cup. The gas outlet at the top 
of the casing is covered by a diai»hragiu (»f wire 
gauze aitd the gas inlet j)i])e Indow tlie e.-islng con- 
tains a layer of sled sliot resting on a diaphragm 
of wire gauze. A tlaiiu' travelling b.aekwards 
through the gas conduit is delayed or extinguished 
by the wire gauze, but if It reaches the space 
surrounding the n'fractory eui) is further retanh'd 
and heats the latter till the fu.sible pellets melt, 
which may stop the gas How. If th(‘ gas iuhd still 
remains oinm, lh(‘ melted imdal falls through the 
gauze cage and Is trapped by the stcvl balls and thus 
seals the inlet piiK\— W F. F. 

II Ifdrocarhon oils and trsidiuft: Treat mm t of 

for the i)rodHCtion of larrvr hoihutj Iii/dro(‘(nh<ms 
•T. (J. Uolu'rtson, Tartlck, .1. Nelson, ami Petrol 
Patents, Ltd., Glasgow. Eng. Pat. lO.USl, 
29.7.15. 

II^naociunoN oils or residues in a liquid or seml- 
Ihiuld stall* are brought iiilo conla<*t with iMimice- 
stone or sandstone luailed to riUt)^ to StKFd’. in a 
dosed retort. Tlie vapours formed are removed, 
c.i/., hy a piimi), ami are fracf loiially eondeti.si'd, 
preferably under pri'ssure. YLmous materials su<’b 
as tars i)reh(‘a(e(l bi'fore 1 re.it rueiit to incriN’i.se 
their tluidity. 'I'lii* lemperaturi' of coiuersloii Is 
varied ai'cordliig to tlie li.Mlroearboii iK'ing lreat<‘d 
(aromatic coiniioiinds ivqnlring in general a higlier 
feinpi'rat iiri* Ilian aliiilialie), tlie nature of tie* pro- 
duct desired, ami thi* ixu’ceiilagi* to 1 m‘ eonverh'd 
in a single operation.— T. SI. 

^olrrnts for india rahlxr and animal /a/v; 

Preparation of \jf<an niinetal oils\. .1. P>. 

Carper and 'l\ G. q'lilloeli, liomlon, Eng. Pal. 
121, 072. (Aiipls. .5107, 2.‘l..‘> IS, and oiV.io, 2.'1.18.) 

A MiXTiJUL of about 2.7'Y of shale oil liglif fraelion.s 
(sp. gr. 0 7 or below) and about 7,5% <if once <lls- 
tilled (to about 2(M)'^C.) coal tar oil is washed suc- 
cessively ^^ith suli»lnirlc add, caustic soda, and 
water, and is then <1islille<I. The first portion of 
the distillate, i.c., tlie fraction giving on distilla- 
tion 90%. at, about ICIFC., is suitable for a light 
nibltor .solv(‘nt; a further ]»orllon of tlie <llslillat(*, 
i.e., the fraction yielding 90%, at 19(PC., may be 
used as a lu'uvy niblK*r solvent. Tlie lirst <listillate 
is also useful as a solvent for animal fats.— L. A. C. 
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diameter as that of the still. The ecraiier is 
attached loosely to driving anns fitted to a sliaft 
I)Iac(‘»i eee(‘nlrJea]ly \sjlh rt*siH‘(‘l to the axis of the 
still and thus Lmivs continually upon the bottom 
of the .stlll.-J,. A. (' 


Cnide-oil residuum; Method of and apparatus for 
nthuijf ~ 'f, E Murray and E. It. Picketts, 

New York. T’ S. Pat. l,29:i,S(;(;, 11.2,19. Appl., 
20.11 17. 

.\ cricKKXT of hot gas Is p.issi'd over a thin layer 
of criidi* oil reslilnum ilowing ovm* llu* Inner surface 
of a eh.‘iiiilM‘r; vol.illh* portions of tlie ix*siduuni 
an* ev.iiiorated and coke is di'posited on the sur- 
face. L. A C. 


].uhncatin(h<frease : Process for makhuf . 

F. P. Ma.soii, lbq\<umi‘, N..J. IkS. P.at. 

1.291, 11.2 19. Appl., 1:5 7 17. 

A MixTCHK of fatly acid, mineral oil, and hydrated 
“ llm<* tloiir*’ is lieat<*d Im-Iow loo'll’, without the 
adilllion of wau*r. E. A. C. 


Oils contaiiiuif/ paiaf/in; DoubleMulu' cooler for 

— . K. Neuiiiaiiii, Priimi, .\uslrla. Ger. Pat. 

.;!I9A.50. L'l 2 IS I III Com . 9 S.I7. 

Tin: apparatus consists of a balli'ry of tloiibU* 
tub(‘S, oil passing lliroiigli (la* inner lub(*s and 
cooling liipild Diroiigli llie oiilej’; tlie (’ooliiig Ihpild 
is vapoiised b.\ I la* lie, it absorbed Iroiu (la* oil. 
'fla* oiit<‘r lub(*s are .m) eoiiiaM-le<l by overllows for 
the cooling liipiid lli.il llii' laller, wliieli eiiti'rs 
through a single valve, l.irgelv or eompI(‘ldy sur- 
rounds the inner tiibi-s whilst leaving a space for 
lla* Mijionr formed T. St. 


('ole <iveii-s and the tile; Itiirner no:::l(‘S for - — . 
E. Wiljmtli*. N<‘W Uoehdb*, N.Y., P.S.A. Eng. 

p;ii. ii9.-b;t. i.'di.is. (Appl. ii,9r).Vi8.) int. 

( 'onv , 25 !) 17. 


Combustion of t/as; l^roeess and apparatus for the 
Mfixoii, Aliirieie, Pal., 11. S. A. Eng. 
Pat. 121,0.52, 1 l.n.lS. (A]>pl. Ibn/IH.) 

SiK r.S. Pat. 1,291,r,S0 of 1919; this .7., 1919, 245 a. 


Ammonium- sulphate. I’.S. Pats. 1,291,729 — 30. 
See VII. 


Petroleum and other hydrocarbon oils; Apparatus 

for vaporisation and distillation of . G. A. 

Hiima.son, Assignor to .7. W, I’arker, Houston, 
Tex. U.S. Pat. l,29l,S99, 21.1.19. Appl., 1.7.18. 
A SKPARATOii attached to a still Is provided with 
condensing chambers and a vapour-outlet iiipe 
leading to a condenser. M(‘ans are iirovided 
whereby the distillates from any of the s(n>arator 
(•hambers are aulomatically ini,x(‘d with the liquid 
from the eoiid(*nser (o form n liquid of a desired 
six^cific gravity.— L. A. C. 

Petroleum derivatives,’ Apparatus for treatinff 

. n. P. Setzlor, Coffey vi He, Kans., Assignor 

to The National Ileflning Co., Cleveland, Ohio. 
U.S. Pat. 1,292,900, 28.1.19. Appl., 29.10.15. 

A HORIZONTAL cylindrical pressure-still is fitted with 
an internal rotating scraper in the form of a 
helical strip of approximately the same length and 


Uydroijen man u fact Ufc. Ger. 15it. 309,519. See VII. 


PcclaimitKj asphaltic waste. TI.S. Pal. 1,290,954. 
IX. 


Roujiny 7ES. I’ats. 1 29.3.1.'<.5 0. Sec IX. 


Fibre and asphalt from rno/inr/ sfrap. U.H. Pat. 
1.293,293. Fee IX. 

Foaps containing hydrocarhons. Ger. Pat. 800,674. 
Fee XII. 

[G(S8] testing apparatus. U.S. Pat. 1,282,400. See 
XXIII. 
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dm.-destructive DismunoN! 

HEATING) UGHTING. 

ht'tUtlution (>J iilhumiif. ri<‘U-l jiihI (.‘rjuin^r. 
Nfy; XIX A. 

UhlUlution of x uof/ of nou/rus. iluorn*. XX. 
I’\/I N'/.'i. 

ln(‘(unlf f((‘rii( (iK -lniiii). r. K, Luin, 

Miis.s., A.s.si;;n(»r l(» (ii'iU'nil Elect ric 0>. U.S. 
Ear. I ‘.1 Aiipl., (iliJd 

Ti M.s'iiN cli-ctrode.s, si^parafi'il by a gaji of “iilxml 
IIm‘ same order of maKnlhide as the elect ivxies,” 
are iis<‘d, and lli(‘ laini) bulb is filled with a ^as al 
apiu'oximately ulinospluu-le iin'ssun* at tiu' operat- 
ing' h‘nip(‘ral so as to suppn^s.s <llslnte} 4 ralion 
of the <dectrod('s. tin* ^'as iM'ing inert to tnuKsten 
at lilKb lein|K.‘ratureN. A li(‘aler win* of refractory 
metal is coiU'd alKuit I lie arc ;^ai) to nuider the pas 
iK'tvveen tin* eb'clrodes eoiidnctivc to the enrnmt, 
one tei’inlnal of tin* wire Ix'lnp connect (‘d to one 
of tin* electrod(*s. ^rin* necf'ssary voltapi* for pro- 
iliieiup an an* Is supplied to the electrodes, whilst 
they are at a tein|M*rat un* /it whhdi tin* electron 
emission is appreel/iblc* — 11. N. 

Cat bin t.sinff tuotniul I'.aS. I'.d. i. yv ,- X. 

Ixirofilmosati. Ihip. Eat. Il'ETl’e. NccXVil. 


m.-TAR AND TAR PRODUCTS. 

lAiftiiti' tar; Ac/r iitttjtoftal for thr firatitirtit of 
— E. lOrdm/inn Eratinkohle, E.HS, 17, dllo. 

.1. (hiskdeucht., IPE.i, 62. UP— lUO. 

Existino j)rocessi*s for worklnp up lipnite tars In 
('(‘iilral Germany .Aield principally fuel oil ainl 
small (juantltl(‘s only of tin* more valuable lubri- 
calinp oils and solid p/irattin. The author con- 
sid(*r.s as l(*chnleally imiH*rfeet /ind wasl(‘ful of 
lime, labour, and material, the reiKMted fractional 
(llstillat ion at hlph t(‘miM*rjil ures ,*ind the removal 
of uns}iturat{*d compounds by the norm/il acid and 
alkali washinp. Solid pa ratlins jire very sp/irinply 
soluble In cold ai'etone— 1 prm. of hard parattin is 
dissolved by 11, (KM) prms. and I prm. of soft paraflin 
by l!l Id prms. of acetone /it 2° (•. This permits of 
the almost <|u/)ntilatlve removal of pjiraffin from 
tars jind tar oils accompanied by the small 
(juantity of residual bitumen tmoiitan wax) by the 
addition of /leetoue. 'L'he proc'i’.ss can also be u.si*d 
for analyUi Jil i»urposi*.s. Two volumes ol aivtone 
is miX(*d with one volume of warm tar. the solution 
is I'ooled to (E (’.. Sind pressed to s(*p.arjite the hard 
t>arjiffln in a saleabk' condition. Further coolinp 
to -20'^ C. yields a softer paratlln. On <li.stlllinp the 
acvtone exiiact under normal pressure after 
removal of the acetone, oil coinmonct*s to distil at 
250*^0. vrlth evolution of pas wldch Increas4‘s as 
I lie t(*mpto*alure rises and is somewhat violent at 
400° 0. when the <Iist illation ends. The pas has 
the composition 11%, (T4 11 'o, Oil, 77®,. 

The evolution of pas w/ts not <iuo to the decomposi- 
tion of iihenols nor of hitunieii as had lieeii sup- 
])osed, but rather to the breakdown of some of the 
heavy mineral oil constituents. On distllllnp the 
acetone extract under 4 mm. of mercury pressure 
ul)out, one-half passed over at 144° C., leaving a 
viscous ivsidiie which by <li.stl nation under normal 
pressni'e is broken down yielding fuel oil and per- 
nmuent gas. Commercially it is better to distil 
the acetone extract in superheated steam and tbe 
residual viscous mass forms a valuable lubricating 
oil, the yield of which is increased from a few iJer 


cent. In the normal process up to 20% on the tar 
and even 50% on producer tars. The lubricating 
oil contains 2-35% of sulphur with which the high 
viscosity is believed to ^ connected.— H. J. H. 


Coumatotic resins. Mari iisson. /See XIII. 


I’.UEMb. 

fiiilphoHic acids; Method of isolatmu — — in the 
form of salts from the pioducts obtained on 
sitlphonatimj carbon eomitoiinih. A. T.apworth 
and II. N. Morris, Manchester. Eng. Fat. 
11102/15. Appl., O.l.lO. 

Ki:vi)ii-\ soluble sulphates of certain dl- and tri- 
valcnt metals, such ;is mapiicsinm, nluminiuni. 
iron, eob/ilt, nickel, cadinium. /ind zinc, are usihI 
to isohde snlphonic /icids from the crude product 
of hulpliouation in the torui of salts, wlilch jire 
soluble in water to the extent of 5 to 25% but 
/ire more sparlnply solubli* in dilute sulphuric acid 
of 20— .50% slreiipth. Tin* crude product is treabxi 
with net more than .5^, in exc(*ss of the theoretical 
iiuantlty of the sulphate of the metal in question. 
eltlii‘r wholly or p/irUy in aqui'ous solution, and 
/ifler eoolinp. the* precipitated sulphonlc /icld s/ill 
is lllt(n‘(*d off and washed with /i prescriixxl 
ipiantity of a cold satiirat(*d solution of tlie pun* 
salt from /i iin'vious ojicr/ilioii. The tlltratc and 
w/ishliips contain only .sulphuric /icld and /i few 
per cent, of metallic salts, and the latter topether 
with a ivquisile proiiortlon of the till rale* /ire 
neutralised witli niet/illic oxide or c/irbon/ite so /m 
to jirovide /i solution s.itur/ited ANith siilpho-sall . 
/iiid <‘ontaininp the /iiuouut of metallic siilph/ite 
required for /i rciK'tltlon of the operation. 

-G. F. M. 

Tolitrnr siilphonir acids; Ctociss for the manafar- 

tare of , J. A. Ambler, Norwich, (\nin., ami 

H. I). Gibbs, San Fr/incisco. Cal. U.S. Eat 
l,2h2.050, 28.1.11). Appl., 2t;.l.lS. 

A coNTiNrops iiroccss for the production of toluene 
snlphonic acids consists in hrinpinp lidiieni' vapour 
in contact with a dcscciidiiip cun (‘lit of suliihurii' 
acid.— L. A. C. 

Antlnaqiiinonr; Mrfliud of puntfinio commercial 

. 11. F. l.(*wi.s, Urhana. 111., and II. D. 

Glhh.s, San Francisco, (.’/il. F.S. Eat. 1,21)2,1)10, 
4.2.11). Api»l., 2t).1.18. 

CoMMhHCiu. anlhraqiiinone in Du* solid stale is 
reduc(*d by the /ictioii of tiiudy divided iron and ;i 
hot alkaline solution, the resultiup solution is 
tllD'red, and anthraquinone of a htph d(*pree of 
piiritv is recoAered bv subseiiueiit re-oxidation. 

— G. F. M. 

Trcatina hpdt oral bon oits. Eup. Eat. 10,1)81. 
Sec 1I\. 

Solrvnts. Eup. l*at. 124,072. her lEv. 


Ti iniint romitoinid from phenol. U.S. Eat. 1,202,200. 
Sec XXII. 


IV. -COLOURING MATTERS AND DYES. 

Ciironinrs. T. M/iki. K(’>gyo-K\V}ipa.kii Zasshl 
(.T. Chem. Ind. Tokyo), lOlS, 21, 1190—1224, 1010, 
22, 1-27. 

Okanoe-IV, prepared by cllazotisinp sulphanillc 
add and coupling with dlphenylamine, yields 
various Cltronines when nitrated. These dyes are 
mixtures of nitrated Orunge-IV and nltrodiphenyF 
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aininea. The best product, “ Citronlne-lV,” Is 
obtained by shaking Orange-IV with dilute nitric 
acid (sp. gr. l-22(>) at 15°— 17° for 20 hours. 
It Is a dark brown i)owder, dyeing silk and w'ool 
a beautiful bright yellow, fast to reagents will) 
the exception of staniioiis ehlorhU‘. Another dye. 
Cltronlne-Vll, is obtained when nltrh* acid of 
sp, gr. 1-377 is used. Fuming nitric acid entirely 
luptures Ornnge-IV and gives hexanitrodlphenyi- 
amine and p-phenohsulidionlc aeid. Wlien 
<)rnnge-TV is healed witii aniline hydroehlorlde 
and aniline (proijortioi's, 1 ; 1 ; 2t, at 100° (\ for 
2 iioiirs and then to 1S0° r., Iminline is formed 
(’itronines or i>olynltrodi|»honylainines oxidise 
aniline or the toliiidines wlien heated at 120°— 
1.30° C. and tinally at 1S0°(\, Magentas l)elng 
formed. Siirilarly. with dlmethylaniline they gi\e 
;i dye similar to Methyl Violet, and with 
a-naplithvlamine a siibstanec* resembling Magdaln 
Ke(l.~J.‘c. W. 


A so r lit ion componvfts [o/ dtivslnffs]. JL R. 
Haller. Kollold-Zeits , fOin. 24, r,n lU;. (See 

this .T., iniS, 411 

Thk adsorption compounds produe(‘<l by the addi- 
tion of a 1% solution of Itrillianl (ireen to 
0-5 gnu. of the followifig substanees di.ssolv(‘d in 
.^O e,e. of watiu* have l)(‘en isolated and eharac- 
((‘I’lsed : M('tanltroparatoluidIne U(‘d. Met.anitro- 
anisidlm‘ Red, Paranitro-orthoani.sldino Re<l, 
Sudan (J, Sudan I, Paranitranlllm^ Ibal, .Alizarin 
Yellow (KiVV, Fn.st Orang<‘ O. Itrilliant Orange. 
Cdiromotrope 2R, Poneeau 20. and p-n!trol/enzen<‘- 
nzonaplitholsulphonlc acid. The elTects piodnced 
by dyeing w(k)I and eotton in the pr(‘H(‘nc(‘ of tanni(* 
acid are noted.— J. F, S. 


Patents. 

[ndoryJ, its houiotopucs, and their drriva tires: 
Manufacture of - — . K, A P»o\irearl, Assignor 
to C’omp, National(‘ de Matleix's ('olorantes et de 
ITodults CMiimiMues, Paris, U.S. P;it. 1,203, OHO, 
11.2.10. Appl., 1.8. Hi. Renewed 10.10.18. 

See Fug. Pat. 101, .310 of 1010: (his J., 1010, 1030. 

Picic acid. Kng. Pat. 0002. See X.XIl, 
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(Jellalon and artificial sill: icj-tiles. A. Kramer. 

Monatsehr. TVxtlllnd., lOlS. 33, 81—82. Chem. 

Zentr., 1010, 90, II., 118-110. 

(.’ellulon yarns are manufactured by the TUrk wet- 
spinning process by rolling and twisting narrow 
ribbons of fibrous pulp which fu*e formed on 
cylinder moulds from susik'ij.sIous of cellulose. They 
are superior in tensile strength to yarns made 
from pui)er and show a smaller loss in spinning; 
they are very resistant to washing and boiling and 
behave better than paper yarns in the bleaching 
and dyeing baths. Cellulon yam, on account of Its 
high strength, serves us a substitute for hemp for 
the manufacture of machine belting, girths, hose- 
pll}eB, and twine. “ Staple fibre ” Is a product 
made from cellulose solutions like artificial silk. 
The cellulose solution is pressed through fine sieve- 
like spinnerets and, as soon as the threads are 
«olldified, they are chopped up Into pieces 4—5 cm. 
long and dried. These fibres are of the length 
of certain natural textile fibres, and the spun 
material Is somewhat similar to wool; the fabrics 
have th^ feel of woollen fabrics and at the same 


time a high lusliv. Fabrics woven from a mixture 
of “staple fibre” with wool or cotton are 
tremely strong and can Ik‘ washed. The dyeing of 
“staple fihrt'” presents no ditticnltles.— ,1. R. 


Paper tertHrs and parns: Processes for makitif; 

sftft and iraterproof. K. (). Rasser. 

Paplerfab. VMS, 16, (i21--()2r>. (H3— (M7. Uhem. 

Zium- , ltd*). 90, 11., 114-115. 

3’nE softness of llu* yarn stands In relationship 
to its rnnminoss. smootliiuxMs. and moisture con- 
t(Uit. 33u‘ }ai‘ii UviVrf^H th(‘ spinning discs with a 
moist nro content of 30 ;,. and the spinning machine 
at 20 -25;, In the Weaving shed.s jf is worked 
witli ma more Ilian l.'e;. of moisimv. Mol.stonlng 
on tli(‘ slitting nuiehlne, or by dipping Hie rolls, 
or in siH‘<iaI cluiinbcrs luis not aiisw(*re(l so well 
a.s damping on the spinning maeliliie. In sidectlng 
a chemical .softening agent, pn fen'iiee Is given to 
those wlileh do not <ie<T(‘ase the (iMisile strength 
and whieli pri'veiil the <leveloi)m(ail of inould.s. 
Mixlnix's (f glye(‘rln with a little earliolle arid 
are nse<l: glyeiTln re.sldiu‘s an' al.so snilable 
.Vlum is employoil, but owing to its aeld reaction 
It is not (jnite five from object Ion. For testing 
softened .\arns a numlwu* of Inslniments have 
b(‘en <I(‘Vised. but I heir Indii-allons would not 
appear to bi* so aceiirale as llie di'lerminnilon of 
the len.sile .stretih eojni>arison of (he elonga- 
tion v.’iliK'.s a fiords a miaisiirc' of file softness of 
(lie pafier yarn. Strips eul from the luacbJne 
direction <d’ the i)aiK‘r liavc a smaller elongation 
than tliose cut from acro.s.s tlie web: the mean of 
the two values Is tlit'refon* (aloui For softening 
paper yarn textiles, soaps are iuujiloyed or, 
alternatividy. tlii' textiles are boiled for n long 
time in a xveak solution of sodium cnrlionnle, 
somelinK's with the addition of sodium sulphide. 
For the preparation of soft, water-resistant 
fabrics, mixtures of ea.sidu-lliiK* witli soap and 
aluminium noetate are employed, also nilxture.s of 
sodium eurhoiiate, lllhoponi', and calcined lime 
with alum, and mixtures of hydrogen iieroxldo. 
ammonia, soap. lim(\ talc, and jilnminlum acetate. 
A waterproofing ('ompositlmi Is madi* from a solu- 
tion of parclmumt wasli* in eupramnionlum. The 
fabric* Imprc'gnalcal with this solution Is freed 
from eoppe^r by stca'plng in a solution ol ammonlunj 
siilidiate and aluminium acetate.— .7. F. R. 


JtooJc papas: Manufacture of from leood 

[itnes. A. O. Howness. Rulp and Faper Mag.. 
lUlfi, 17, VXi- 11)8. 

Wood pulp Inl<*nded feU' book paixu’S should Im* 
rery well boiled so that it can Is* bleached with 
i niinlrmim cpiantlty of bleaclilng powder. In 
order that the eellulost* fibre may retain its 
strength and flexibility. A mixture of equal parts 
of sulphite and soda pulps makes a .suitable blend, 
and if luechanlenl pulp l>e uscal. om* ground on 
mcHlium shari) .stones at about (50 lb. [iressure 
.should lie sedected. The beating should lx* accom- 
plished In alKiiit two hours xvilh the roil ruhbUig 
rather than cutting; the lM*aters are preferably 
furnished rather thickly, .so tliat xvldl.st the fibres 
are well liainmercMl out, their length l.s prc.seryed. 
Anv reduction in the length of tin* fibres, required 
to give a cIo.se idlable sheefi with even surface, 
should Ik* efiect(*cl In the* refiner, preferably of the 
Marshall tyis'. Tlio lH.st arranKi-ineni ^ thr 
chests Is to have two large chests witli the refill 
placed l>etwc‘<?n them. The beaters are emptied 
into one of those and the stuff Is pumped through 
the refiner Into the other. From this It la pumped 
into a smaller chest which supplies the mixing box 
of the machine by gravity. Rotary strainers are 
by far the best for wood fibre stock. On the 
machine, the l»est results for book papers are 
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obtained with a wire ft. long. The shake 

of the wire must be suiooth anti nol loo long in the 
stroke. To prevt'iit cockling llie press-felts, 
especially tiiat of tJie Hectnul press, must be ke|)t 
clean so I bat I lie moisture in (tie pa{>er is not 
iint‘venly disiribiiled as it passi^s to I he dr^tTs. 
Strict attention must be fiaid to ttn* draws to 
avoid uneven si relcliing at llie eiiges. Smoothing 
rolls between tw’o slacks of dryers are advan- 
iag(‘ 0 iis.--.I. F. li. 

Claifs fur VHc in iKijirr-niuhin^f. K. II. Roe. J. 

AnuT. (’<‘rani Soe., lldO, 2, til)— T.'k 
Thk vaiiK* of a clay used in jjaper-making for filling 
the liilei'stiee.s t»etw<‘<ui tli(! litires dejiemJs ehietiy 
on its wliileness w'hieli may Ih' inerea.sed by tlie 
addition of a little blue iiignnmt— 1 1n^ aiisenee of 
grltllness, as judged liy an examination of the 
residue left afh'r w.-isiilng the clay on a LMiO-im'sh 
k 1(‘V(‘, and on the amount of elay whieli is retained 
by a normal papiT during maiiufael ure. Amerie;in 
clays tin* inhn'lor to Fnglish <»nes for paixT 
making.— A. H. S. 

Coiimarunc rcsinn. Mareusson. *Sec XI If. 

Tr(nisfurui(itiuH’S of nihurcUulusf. Angidi. See 
XXII. 

Fa'ikms. 

Textile heifintf. F R. .'Marks, London. From 
Aktleselskabet Koulunds I'shriker, Oden.se, 
Di'iimark. Eng Fat. 12.'{,r)()2, 25.10. IS. (Ai»i)l. 
IT.kIJl/lS.) 

f\ order to eliminate hygroseopie m.atler.s' from 
raw le.\tll(‘ fabric;- and to ('iisiiri' that llie imiireg- 
nating substance w'll eoniplett-ly displac(‘ th(‘S(' 
mattiTS, till' textile ludts ari' plaeeil in a elosial 
vessel in which a vacuum is produeiMl, and (he 
impregnating substance (lis.solved in a volatile 
hydrocarbon i.s admitted, pri'fi'rahly under jires- 
Niiri*. After impri'gnntion and removing the Im- 
pregnating liquid, si (Vim is admit t(*(l to the vessel 
and the solvent i.s evaiioratisl. Fnder the action 
of the steam, thi' hygroseopie const it nenls of the 
textile exude and tlieir place is (illod by the 
impregnating lliild, A volatile solvent of high 
boiling poinf, c.r/. “ miiu'ral turpentine,” is ndvan- 
tageou.sly employed to keep the impregnating 
material finhl during steaming. Finally the 
vapours and moisture are removed by Iieatliig the 
bolts under redueeil pressure.—.!. F. IL 

Textile mid oilier fabrics ; Apparrifus for eoathiq 

. .T. lluebuer, (Miendlo Ilulint'. Eng. Pat. 

i2tbr>r)i, 2<u.is. (Appi. irdo/18.) 

The fabrle is passed between two rollers, the 
upiH'r roller acting as the coaling roller and having 
a anrfaev stippled. engrav«'d, or etehed with a 
suitable design or with minute longitudinal, spiral 
or cireumfermitial grooves. An adjustable 
“doctor” Is fitted to tin* cMiatlug roller, adapted 
to form a containing trough for the rubber or 
(Vllulose plastic material to Ik* applied to the 
fabric. As the roller passes the “doctor” a uni- 
form film of plastic material adheres to the roll, 
forming a coaling (he tliiekness of which is deter- 
mined by the ndjii.stment of thi' blade. This eoatlng 
i.s tlien transferred to the fabric as it pas.ses l>etw'een 
the tw’o rollers.— J. F. IL 

Wool, hides, flax, jute, etc.: Recorerinfj ffreasc 
and the like from iraler tehich has been used in 

seoutdnff or rvasliinff or fro7n maf/ma 

obtained from stteh irater, W. Kelsey, Brad- 

ford. Eng. Pat. 123.848, 14.3.18. (Appl. 4510/18.) 
The greasy w’ater is agitated and strained by 
passing it through a filter of broken glass, Iron 


filings, pieces of tin, etc. supported In the upper 
part of a tank in which the strained liquid ia 
agitated and caused to deposit sand or other 
matters in suspension. The liquor passes through 
jierfora lions in the aide of this tank into a tank 
divided traubvensely by a numbt'r of partitions 
extending alternately from the top and from the 
bottom of tile tank in such a xvay as to form a 
zigzag passage for tiie liquid through the com- 
partments. Outlets ure provided in the tops of 
the compartments for the removal of the grease 
as it rises above the water in the succeeding com- 
[mrtments. The grease pas.ses off Into a trough, 
whence it is forced into an apparatus similar to 
that ii.si'd for separating cream from milk. The 
watery liquid Is draw’ii off by a pijie leading from 
near thi' bottom of the last compartment and may 
then b(' treated with acid to liberate tlie fatty acids 
and ri'inalning grea.se, tlii'se being separated in 
an apparatus similar to the first.— J. F. B. 

Drjrinff process and apparalm for tetiterhif/ imuL' 
other machines. F, F. Boland, Frovidence, R.L 
I'.S. Fat. L2fil,0.r), 11 2.10. Appl., 10.4.17. 

The goods to he dried are pas.sed into a heated 
eliesl. Air i.s foieed lliroiigh a plix*. from a 
ehaniher situated Ipnealh tlie chest, to one side of 
the goods, through the goods in a diri'ction at 
right angles to the direction of traved, drawn off 
at till' ojipositi; .siiJe, and returned for re-appllcu- 
lion.~ M. S. A. 

Jlemp; Trocess for preparinf/ by irarm eater 

leKino. i\ Knhiiow, Wilhelminenhof. Ber. 
F:il. 201. .'I2(), 12 3.15. 

F>Krom-: I hi' raw' material is subjected to retting 
by w'arm w'aler, it is broken and freed as far as 
possible from particles of wood, tlu'ii dried .ami 
furlhi'r treated by hriviking and shaking. The 
preliminary breaking and sculelilijg has tlu' elh'et 
of leaving only oni'-foiirth of the original dry 
mati'rial to pass throiigli tlie retting process; this 
is performed at about 30^r.— .!. F. JL 

(Udlitloses; Ptoeess of treating [dissoli in(j] . 

The Maneliosler Oxide Fo., i.<l<i., R. IT. (Mayton, 
.T. IIui'luuu’, and If. E. Williams, Manehester. 
Eng. l»at. 123,781. (Appls. 17,817, 1.12.17, and 
10,5(17, 27.0.18.) 

Sou Tio\s and vl.seous gelatinous masses are pre- 
Iiari'd from cellulose by the action of certain 
thioeyanate.s, such as ealeium, mangaiiesi', stron- 
tium, or lithium thiocyanates. In other ea.sos 
satisfactory results are obtained by eomhlning 
sparingly soluble tliioeyanatos wltli aqueous solu- 
tions of soluble thiocyanates. Examples: 4 gnus, 
of dry ei'llulo.se is treated with 100 e.c. of calcium 
tlilocyanate solution of sp. gr. 1’38. After heat- 
ing at 100° (k with agitation for one liour, the 
temperature is ralse<i to 120° F. and maintained 
at that until the cellulose is dissolved. Alterna- 
llvi'ly, a solution containing 70 grnis. of sodium 
thiocyanate and 70 grins, of niercurie thiocyanate 
In 100 e.c. may he used. Part of the thiocyanate 
may lie replaced by other wilts, such as ealeium 
chloride, ^r Instnnee, a mixture of 30 c.e. of a 
.wilutlon containing 80 grins of calcium chloride 
|H'r 100 c.o. and 70 c.e. of a solution containing^ 
70 grins, of calcium thiocyanate iH'r 100 c.c. may 
be list'd. The addition of 4% of acetic acid is 
advantageous.—.!. F. B. 

PlfroxyUn compounds; Process of makinp . 

W. G. Llndsav, New’ark, N..T., Assignor to The 
Celluloid Go, U.S. Pat. 1,292,810, 28.1.19. Appl., 
16.0.17. 

Hydrous pyroxylin Is mixed with benzyl benzoate 
and the water Is removed by pressing.— S. S. A. 


r 
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Dental filling [from ceUuloUl] and process of 
making same. H. A. Black, Toi)eka, Kans. 
U.S. Pat. 1,204,355, 11.2.19. Appl., 27.4.18. 

A MixTUitE of one i.art by weight of iillrocelliiloso 
«r-<^llulol(l). f i)art of a sat lira ted solution of 
gum arable in chloroform, and I part of p^\\dered 
silica is drie<l in th<‘ form of a thin sheet, and 
then powdered.— L. A. V. 

.Sulphiie’Mlrr plant. J. K. Biillis, Djursholm, 
Assignor to Aktii'bolagi't VaiMu-acknnnilator, 
Stockholm, Sweden. U.S. Pat. 1,202,080, 
21.1.10. Apph, 21.2.17. 

A sm\M aecuniulalor hs in(t‘rpos<‘(l between, and 
connected resi)ectiv(‘ly to a steam generator and a 
sulidiite boiler. The How of st(‘am is conlrolk'd in 
its passage from the generator to the amimnlator. 

— S. S. A. 

Cellulose digesters; Apparalus for ehatging . 

A. Staeniplli, Bingen, (hu-. I’at. .‘tOO.toO, in.'t.lS. 

The particles of the raw’ cliarge IxTore tilling Into 
the digester are so heavily wpuH'/.ed together that 
no elastic swelling up again to th(‘ original bulk 
takes place and the charging of the <ligest(‘r 
simply consists in running in the compr(‘ss<al 
particles. The nalnclion in spac<‘ occupied may 
be as much as oiu'-thinl of lh(‘ original volunu' 
and depends on th(‘ pressure* employed and the 
moist ure-cont(*nt of the wood.- ,1. F. B. 

Wood rdlulo^e and inerJianiral pulp: Pntcess for 

separa I in<f the rt'sin from 11. Wandrowsky, 

Berlin. Ce'r. Pal. 5.5. IS. 

^PiiE pulp is treat(*<l during tlie beating with salts 
which react by double* decomiiosil ion to give spar- 
ingly soluble* i)ro(i\i<‘ts. For instane’e*. the* pulp is 
tn*nte(i In the* hollander witli e-alcium or mag- 
iK'slum chlorieh* an<l an e*((uivale*nt (juantit\ ol 
sodium oxalate is then adele*(l. ('alclum or mag- 
ne*sium oxalate Is formed and the* resin aciel 
remains in susfK*nsion in a nn<*ly di\id(*<l state*. It 
may be* i»r(*(‘ij)i(ale'(l on the* libre* by the* aelelitieeu 
of alum anel se> play a us(*ful part in the* sizing ol 
tie* paieer.-- .1. F. B. 

Ifeatina (ngines; Jlollo nder 11. Anderseui, 

Anne'S-eui-Seii, (U F. Ander.‘^on and T. Wilson, 
Bury. Eng. Pat. r2.VK^l, 27.2.1S. (Appl. 3174/18.) 
The hollander is designed w’ith the* redl, idate, and | 
j)late-box in a relatlv(*ly e*levaU*d posit leui, so that 
the preaiMU’tion of the* re)ll immersed in the stufl’ 
is rediU'e'd. 4^h(* l)otte)m of the* tre)ugh is incllue'el 
upwarels te) the* roll and the inclinatle)n deewnw'arels 
from the back fall is continued gradually right 
round the trough to the le»west point. An emptying 
device.* is j)re)vide‘el w’he*re*by tiesh waiter or bae*k 
w'ater is lnje*cte*el through hole*s in the lloor of the 
back fall, so that the stuff is dilute*el freun Ik*1ow 
and flows easily down the incline to the discharge 
orlfiex*. These aiK*rlure*a are ceive'riai w’ith an 
apron whe‘n not in use, so that stuff cannot leidge 
therein during the lK*ating. The sleles of the 
trough adjacent to the enels of (he roll are cut 
aw^ay and fitted with removable side* idates, so that 
hoops may be fitted on the roll whlk? it is in posi- 
tion in the engine. End-shi(‘lds or spinners are 
provided on th(* ends of the roll shaft and are con- 
structed with tw’o flanges embracing the (‘dges of ' 
the side plates of the trough to prevent leakage. 

-J. F. B. 

Paper; Manufacture of pnrehmentised or like . 

W. Dagnall. Hampton Wick. Eng. Pat. 123,594, 
28.2.18. (Appl. 3598/18.) 

Paper is tre^t.ed successively in tw^o baths of sul- 
phuric acW of different concentrations, the first 


bath having sp. gr. 1-700— 1*800 at 15-6® 0. After 
passing thnmgh this hath the pniior Is siiuwzed 
botw’een rollers and immediately enters the WH'ond 
bath, which has sp. gr. 1-2(X)- -1*400. For certain 
kinds of iuiiH*r llie sulphuric ncbl may be mixed 
with sulphurous acid, so that the sp. gr. of the 
fir.st hatli is reduceii from 1-800 to 1-700— 1 '750. 
Ihiring the ojH‘ratlon flu* sulphurie acid baths arfi 
kept cool, so llial the ti‘m}H*ralure does not rise 
alsive 15,5'^ Afb*!* l(*avlng the second sulphuric 
Jicld hath the papi'i* Is s(iiu*e'/ed, led lx‘tw’ei‘n waiter 
sprays and thorongiily washed; it is tfien passc'fl 
tliiough a b.'ilh alkali and again waish(*d and 
sipuH'zod; laslly. it is led ihrougli a batli con- 
taining a softening llipiid, s(jue(*zed, dried, and 
(*alen<l(‘n*d.— .). F B 

Paper; Surfaeina (J. 11 Parks. (Ik'ii Falls, 

N.Y , Assignor lo lnii>rnati(m:il I’apcr (5>., New' 
York. F.S. I’al 1.2!)l,C.2i;, II 1 P.f Appl, 93.11. 

A soi r surla<-(* glaze is impartrd lo both sidi‘s of a 
web of ita]K*r l)\ condoiisiug moislnn* on tin* p«*il- 
phery of a e(M)l(*(j lollcr, rolling Ibe moishin* with 
a light lt‘nslon-i-ollcr lu'i'ssui'o into and upon oiu* 
side of the pap(*r aiul n‘i»ca1ing the same opera- 
tion with allot lu'i' rolU'i-. in advaiict* of tlu* first, 
against tb<*olla'i' -idi* of I bo paper iiu* moist(*n(‘d 
pap(*r is tlH*M lroiu-d at a tempc'ral ur(* liiglu*!* than 
that of it s moistened surfac(*s and is finally finished 
by ( 'a lender! ug -.1. F B. 

Pteu('tl-pup( r e(on poiiftds and mdhods for making 
them. E iiioin.'is, X(‘w N'ol’k. II S. Pat. 
].2n3.983, 11 2 It) Appl., 2 7.12 

Yosiiivo or ollM*r ]>.-iper is eo.il(*d wllb a mlxtur(* 
<'ontaiuing a soa|». e (/ , alumhihim oleate, and a 
wax, c.c , <-er«*siu, the soap being softer at tin* 
onlinary It'mjK'rMi ure, but having a blgla'i’ melting 
point than tin* wa\ iiiis e(taliug is l’ar*('d with a 
layer of slearie neid. i'lH* aliiiiiiiiium oleati* Is 
juepar(‘d for appliealion by making a strong hot 
mixture of it with a i-olvi'iil. and llu'ii thinning It 
by tlu* addition of mon* soha nt S S. A. 

Pulp and paper from garhaae; M anufael ui e of 

.1. E. and 11 I’ J. Pnltaert, San Francisco, 

(’al. I’.S. I'al. 1.2!)1,1(;3, 112.19. Appl., 12.12.10. 

A rFincu’s pnl]» Is obtained from garbage by re- 
moving bard nnsnil.'ible mat(*rlal, ernshlng the 
remaining snbst.*m<'(*, (*vi>r(*ssing a jMirtlon of the 
w’al<*r. and boiling tlu* resldm* with alkaline re- 
ng(‘nts. S. S. A. 

Paper textih's; Proeess for eoating u'ith nitro- 

eelluhme solutions. A. lA'liner, Berlin. Uer. Pat. 
.308,01.5, 0.11.17. 

The fnbiie, before coating, Is fill(*d witli a paste 
composed of an Imllflerent [lowalered material and 
a Ibpiid wliieh In small (piantilles Is mlselhle with 
tin* nltroe<*lluloS(* solntlOTi but in larg<‘r (infintlticH 
acts as a i>reclpltntlng agent, for instance, xylene, 
heavy iK*trolenm sifirit, tolnein* (►r, In some cases, 
W’aler. The nltroeellnlos<* solution is sj>read upon 
the prepared fabric and diied, and the pow'der, 
wiileh has also heeoiin* dry, Is removed from the 
fabric. The pjiper fabric coated In this manner is 
soft and pliable, and the coaling adheres firmly 
without stiffening the fabric. — .7. F. B. 


Paper yam fabrics; Mann far lure of a strong, 
pliable and n'oter-resistant •sheet material from 

. E. Pohhney, Erfurt Ger. Pat. 809,516, 

24.4.18. 

One or several layers of paper yam fabric Impreg- 
nated with an adhesive are covered with paper on 
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both nnd then with tannlntr apjeutn. 

In the hardeninj? process, the tUsw>lvHl adhesive 
la retained by the lji>erH of paprr and Is subse- 
quently dried bet \\ etui IIhmu.— .1, V. D. 

Paprr, tr:rtilr<i, (ir.; Prorrss for si:inff, v'atrr- 
proofing and fini.'^huo/ — W. Schmidt, lOlber- 
feld, and K ll<'uscr. Darmsladl. (Jer. Pat. 
nOlt.ltHO, 1 I.IS. Addition to (c-r. J'at. 

^V(K>i)-, li^nOilto- or roal tar ‘'oa)) in the form ot ii 
solution is a))j>lM‘d t(» tlio \\<*li of j»aiK*r or textile 
and then jillowcd to dr\. It is not nec(‘ssar\ to 
<lceomi;o.‘-c the tar soa|> nor to tivait It with fortn- 
aldetiydc; .after drum;, the tr«‘ated i»aiM*r has 
the i)n>j)crties and tlif colour of arlitlcial Ic.alluu*. 

.1 F. P.. 


Cnrhon-p(ipci\ S. Hal tori, 'Fokyo. F.S Pat 
J, 21)2/104, 21.1.11). AiMd., 211.4. IS. 

IVU'EU Is coaled with a mixture (onininim; a barium 
soap (c.g. barium stearate), toj;t*th<‘r with an (dly 
material and a coloiiiiiii; m.alli'r S. S. A. 


Paper and /xairdx.- /borr sv foi irnlapnxifing - - . 

II. Wandro\vsk\ , ilcilin. (icr. l*at. 200 , o)m, 

21.4.18. 

Ammai,, ve^ndable, or mineral non-dryins; oils aj-e 
mixed with lln(‘h\ j»o\\dcic<l, solid, water-repellent 
HubHlanccH and the paper or board is Impre};fi;it4‘d 
with lh(' mixture. ►Suliabh* w.ater-reiadhml .sale 
sljimva are: j;raphite, soot, tale, and barlapi> ” 
seeds, 'riu* p()wd(‘r p(‘netrales to;;t*llu'r with the 
oil into th(‘ pore.s (»f lln‘ paiH'r and after the oil 
has l>een absorbed by the libr(‘s the pores are 
stopr)ed up W'ith ilie solid m.atters. ,1. F. P. 


Paper; Manufadnrr of Jiaid-fdwd — . O. lUifl', 
Pn'slau. Her. Pat. .'iOh.DOD, S.12.17. 

The puiK‘r pulp, or a imrlion of It, is subjected to 
a putrebiclive or fermeiitallon process before it Is 
converted Into paiKU' and Hie pa[>er prepansl from 
tills material Is slr<nn;!y heated. The heatlnj; pro- 
cess is stronger and of loug('r <luratioii than is 
customary on tlie patnu* macliiiu' and produces a 
true sizing. For examphs wood puli) hs mlxtal with 
some of the putrefied mass and allow'ed to stand 
for about 14 days at — 40*^ (i. The jiaper pre- 
pannl from this material Is led over a drying 
cylinder heated by si (‘am at 25 ntmos, pressure 
and Is rei'led upon ai roll In close contact with the 
cyllnd(‘r so tliat the teiii]K‘rature of the pufier 
leaches 110°— 12(P Aft«*r about 2 hours (he 

luUHT Is rc-reeled with simullaneous damping. 

- ,L F. P. 

^Yooden receptadr; (United — . C. T. Ploom. 
Magnolia, N..1. F.8. Pai. 14.1. it). Ai)p1 

12.12.1(5. 

The Inner surface of a wooden rweptacle is coatinl 
with a partly dried (dastie coating consisting 
entirely of conexml rated w’ast«' sul])hlte liquor or 
sulphite pitch of approximately MS sj). gr. and 
having an unneutralised acid reaction.— J. F. P. 


Adhesive [from sulphite-vrtlalose iraste fife], and 
process of making same. J. S. Kolieson, Pen- 
nington, N.J. F.S. Pat. 1.2t)2,0rKS. 21.1.19. Appl.. 
21 . 2 . 10 . 

A xoN-.ALKALiNT, alkali resiimle i.s treated with con- 
centrated sulphite wti.ste liquor.— )S. S. A. 


Peefaiming asphaltic ivaste. U.S. Pat. 1,200,954. 
^ec IX. 
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Roofing felts, etc. U.S. Pats. 1,202,185—6. See IX. 


Fibre and asphalt from roofing-serap, V.J?. Pot. 
1,292,292. See IX. 


Fat etc. from oelhidosic materials. Ger. Pat. 
209 XII. 


Balloon fahne. Fug. Pat. 5015. See XIV. 


Adhesive. Her. Pat. 200,tM0. See XVH. 


VI.™BLEACHING; DYEING; PRINTING; 
HNISfflNG. 

.idsorption lom pounds [of dges]. Haller. See IV. 


Patents. 

Ijgeing machine. M. Nagle. Brooklyn, N.Y. II. S. 

l*at. 1,202,514, 4.2.10. Appl., 17.8.16. 

A swiNOiNo and displacing motion is imparted to 
yarn suspended in a vat, by means of a shaft 
provid(‘d with yarn-retaining iilales, Tietween wiilch 
is fixed an elongati'd web. Tlie axis of the shaft 
is within tlie cro.ss-sect Ion of the w’eh and Is 
niatively luxanu' to one longitudinal edge than the 
other.- S. S. A. 


Jee colours on the fibre; Process for piodiiring . 

A. Porai-Kovchitz, Pelrograd. Ger. J*at. 208,000, 
17.12.12. 

Instevi) of the usual /?-naplitliol, /?-naphthol sul- 
phide is emjdoyed. (itlier alone or in conjunction 
with other plienols or tlieir derivatives, for print- 
ing and dyeing textile lilire.s by the single or 
multliilo iiatli i>rocess. /f-NaphIhol sulphidt‘ 
12 2'-dihydroxy-1,l'-dinaphthyl sulphide) jmssesses 
tlie ad\antage of being non-volatile during dry- 
ing and .steaming: it forms sparingly soluble salts 
willi the lieavy metals and is far more resistant 
to the action of air than I he /bnaphthol ordinarily 
usimI for p.adding. -J. F. P. 

Adhesive. (Jer. Pnt. 209,650. See XVH. 


Vn.-AC1DS ; ALKALIS ; SALTS ; NON- 
METALUC ELEMENTS. 

Ammonia: Fonnottioa of at high tempera- 

iuies. K, Priuer. Helv. Cliiiu. Acta, 1919, 2, 
162—166. 

A Discrs.^'ioN of Maxted's la^cimt work (this J., 
1918, 222 T, 268 \). It is suggested (hat in order 
to explain tlie iucrtai.sed protiortion of ammonia 
in tlu‘ nitrogen-hydrogen (‘qiiillhrinra at ternpem- 
tur(\s almve 2000° Ahs. such factors as the dis- 
social ion of tile (‘lemeiitaiT molecules into atoms 
must Ih* cousldored. (Sec further J. Chem. Soc., 
May, 1919.)-J. C. W. 

AwwOHfa,* Determination of some physical coa- 

siants of . A. Berthoud. J. Chlm. Phys., 

1918. 16, 420-427. 

The density orthobars of liquid and gaseous 
ammonia have l>een determined at different tem- 
IX‘ratures from 0°C. up to the critical tempera- 
ture and it is shown that ammonia' follows tlm 
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law of the rectilinear diameter. The critical 
density of ammonia is foiiiul to Ik' 0-230-I. The 
surface tension of ammonia has XK\n\ measuretl 
between 11° C. and 59° C. The results recordtd 
confirm the view that ammoiiia is assmiated iu 
the liquid stat(‘ ami up to the crilkal ]H)int. 

W. (1. 

OlHvininn; Method of treatiufj In t t/l for the i jhae- 

tioii of . II. Copaiix. Comptes rend., lldP, 

168, 010- 512. 

Thk finely ix)wdeivd miiu^ral is heated at 
for half an hour with twice its wed^ht of sodium 
silicofluoride. The product, whicli c«>nsists of 
silica and the double fluoridt's of sodium and 
aluminium and sodium and glucinum, Is extracted 
throe times with boiliiiK^ water, ddie extract is 
filtered and to the filtrate lM)illn.i; a(iiU‘ous sodium 
hydroxide i.s added in slight excess. The oxide 
of gluciiium i)recipltated, along witli a lltth* 
alumina and silica, is dissolved in sulphuric a<-ljl, 
and glucinum sulphate crystallises out on con- 
<*entrating the solution. In this way 90% of the 
glucinum in the beryl is iH'covenMl. For the e.sti- 
matlon of glucinum in lM*ryI, 5 gnus, of the jhuv- 
dered mineral is treated as abov(‘ with 20 gnus, 
of sodium silicofluoride. Tlie precipitation with 
sodium hydroxide is omitted and an aliquot por- 
tion (200 e.e. out of 1 litre) of the filtered aqmsuis 
extract is evai>orated with sulphuric acid until 
W’hlte fumes apiKvir. The residm‘ is tri'ated with 
W’at(T and an excess of ammonia is addcMi. If the 
pnH'ipitate contains a noticeable quantity of Iron 
it is redissolved iu ac(‘tic acl<l and the iron removcsl 
by means of ultroso-/?-naphllud. AMjc liltratt* is 
boiled and uuuh; alkaliii(‘ with ammonia and the 
l»reclidtate is filter(‘d olT, dried, ignited, and 
weighed. Any silica ]>resent is reiuo\ed by treat- 
ment with hydrogen fluoride and the aluminium 
and glucinum are separal<‘d by Wuiider ami 
Weiigir’s method (this Journal, 1912, 001) by fusion 
with .s’odium carbonate. -VV (J. 


Tcllurnnu sulphidr. A. .M. ll.igeiuau. ,1. Amer 
Fhem. Soc., 1919, 41, 229--;ill. 

TiLLLirKiUM disulphide, TeS,, is j)roduc(‘d by jjass- 
ing hydrogen sulphide into an aqueous solution 
of tellurous acid, or into a solution of bdluriuin 
tetrachloiidi* in an organic solvent. It is a 
reddish-brown powder which comnumces to dls- 
sociat<» alx)ve - 20° F. q\‘llurium monosulphhb*, 
TeS, doi's not exist. Tellurium tetrachloride is 
soluble in benzene, toluene, mdhyl alcohol, ethyl 
alcohol, a-butyl alcohol, amyl alcohol, lK*nzyl 
alcohol, xyleiu‘, cliloroform, and ethyl acetate, 
sparingly soluble in light iKdroleum, iKuizalde- 
hyde, actdone. Isopropyl bromide, and <*urlKm 
tetrachloride, and insoluble in earl>on bisulphide. 
(See also J. Cliem. Soc., May, 1919. )—J. F. S. 

Iodine: Occiirrenco of in planU E. Winter* 

stein. Z. physiol Chem,, 1919, 104, 51-68. 

In thirty-five phanerogams which were examined, 
iodine was only found to be present in lieetroot, 
potato, celery, cabbage-lettuce, and carrot. It could 
not be det<*cted in mushrooms or yellow' boletus. 
Tlie method of examination consisted in rcHlucIng 
the plant to ash after adding sodium Iiydroxhle 
solution, nearly neutralising the ash with dilute 
sulphuric acid, filtering off the carbonaceous matter, 
rendering this alkaline and Incinerating It in pre- 
sence of potnssium nitrate, neutralising with sul- 
phuric acid, mixing the solution with the first 
filtrate, making the liquid feebly add with sulphur 
dioxide, evaporating, drying the residue at 100° C., 
extracting with 05% alcohol (in which Iodides are 
soluble), evaporating the extract, and treating the 


aqueous solution of the residue with a solution of 
nitro.sylsiilphurlc neld in eonetufi rated suljfliurle 
acid In the prestnicv of ehlorofonu, iu wlileh any 
liberated iodine dissolves to a red sohiUon. Test 
experiments sliow'od that OOJ mgrni. of addeil lodlmj 
eouM !m 3 defected iu 10 gnus, of spinach by lids 
metlhui. Iodine could not Ih' detected In milk. 

! choc<:«‘. or (‘ow’s urine. (8t‘e also J. (diem. Sih*., 

' 1919, 1.. 190 J 11. W 


0:o//c.* UrdOi’nt ho ond method of estimotinp - 
L. Ileuoj.st. (’oinpic.s rend.. 1919, 168, 012- filo. 

Tuh tluoresn-iice of a soluliou of lluoivseidn diluted 
to 1 In 1,000.01)9 is imun‘diately tiestroyed by traces 
of ozone, tlie reaction taking place ladweeli two 
molei'uU's of ozoiii* and oiu‘ of llnoreseein, i.e,. 
In th(‘ proiHirtlon of 0 2: 1 by weight. It rtapilres 
an enormous ex(H‘ss of nitrous vapours similarly 
to destroy the llnoreseen(‘e, and the tlnoreseeiKs* 
of finoreseclii at the above illlutlon is not destroyed 
by a (luantity of chlorine equal to three times or 
of carbon dioxide equal to twenty times the weight 
of fiiioivseein. An optical arrangement Is deH<TllH'<l 
which iKTinlts of llie <lel<a‘tlon, by observation in 
ji dank room using an Iiltenst* white light In a 
blaek-walled box. of lluoivsemice in n 
tlnoreseein at a <lilntloii of 1 in 1,000,0()0,000, and 
thus using 2 e.c. of such a solution it is possible 
to defect jind estimate 10" gram of ozone, an 
amoiini far smaller Ilian can be ili'iceti'd b.\ stareli- 


J/<o/ac/o‘ eoneenhotooi >o} jofiihollte. Fouardi. 


Heu^ients joi neids. ( liau\leiio. Sn 

XXllI. 


l*UI MS. 

Velhtei oj }n(iiiiif(ietiiyln{f cnacca- 
trated ■ . () .len.sen, Kjukan, Assignor to 

Norsk lIvdro.Kkqvlrlsk Kvaelstofakt lesciskab, 
Christiania. Norway. I'.S. Viil. 1,291,909, 21.1.19. 
Appl., o.io.bi. 

Du.cm idti'ons gasi‘s are absorlsal by sulphuric acid 
of Hufllelent eoneiml ratiou to diTonqioHe the resulting 
idtrosvlsulphurle add when lieated under de- 
phlegmatlon without the addition of deullratlng 
siibstanees.- li. A. (^. 


[iVi/rof/ca oJ'idex nnitutde for maltivff] nitric avul; 
Method of produeotf/ -- •. \V. S. Landis. 

Assignor to F. S. Washburn, Niwv York. F.8. 
Fat. 1,292,811, 28.1.19. Appl., 21.2.17. 

A MixTi'im of ammonia, an (‘xcess of air, and sufll- 
elent oxvgen to .sustain tlie reaction Is subjected to 
the aetioii of a hot catalyst wdth the iirodnctlon of 
the lilglier oxld(‘S of nitrogen siilfahle for making 
nitric acid.— L. A. (’. 


Ai7r/c acid: Process o/ concent i at in {f Qiid 

apparatus for vse in connection thcren lth. F. C. 
ZeIslK‘rg, Assignor to K. I. dn Font de Nemours 
and Co„ Wilmington, Del. U.S. Fat. 1,292,948, 
28.1.19. Appl., 20.0 17. 

A MixTiiHE containing not less tlian G4% of sulphuric 
acid and fiom 2 to 25% of nitric acid is Injected 
into a concentrating tower through a distributor 
having a number of openings with a uniform dis- 
charge and is subjected therein to the action of a 
hot gaseous current. Nitric acid vapours are 
removed from the tower and condensed.— L. A. C. 
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tiulphur trioxide; Process of makintj . W. II. 

Seamon, El I'uko. Tex. U.S. l*at. 1,202,008, 

21.1.10. Appl., 13.7.18. 

SULI’HIJH Irloxlde Is iinxliicrd by fusing a mixture 
of sodium Hulpliuli', (Mlcluin siilpluitc, and silica, in 
the fjbwricc of a reducing environment lo avoid 
exd'Sbive deeoiiiposilion of the siili>hur trioxide 
formed.— J. li. 1‘. 

Furnneo f/or calt ininfj .sodium hUarhonate]. F. It. 
lliil, K<*el(‘r. .\ssignor to W. W. Watterson, 
Hishoi), (’})!. L'.S. J’at. 1,283, .01.1, 5.11.18. Appl., 
5.3.18. 

Titt: furnace iias a centnil outlet oiK'ning in its floor 
and tlio niatiolal under treatment, c.f/., sodium 
bicarbon.ate, Is eliarged in at the to[) so that it forms 
an annular pile sloping down towards the central 
oi)onlng. A burner for liquid find passes <lown Into 
the furmnv through a central oiK'iiIng in the crown 
and iirojects a Ihnue oulWiirds towards tiie shqdng 
surface of th(‘ pile soniewimt aliove llie basis ‘‘‘“d 
the products of combustion are drawn downwards 
and through the central outlet to a draught tlue. 

Permaui/auah's; JJIcrtrolytic production of . 

It. F. liovelace, K. Launing, and W. L. 
.ludelind, lialtimorc, .Md, r.S. T.-ds. (a) 
1,21)13)80. Ill) 1, 21)1, 081, and (c) 1,201,082, 11.1.10. 
Appl,, 21 1.18. 

<i) A .SUM iioN of a coiiiiKUind, uidch by hydrolysis 
gives an alKallue solull<ai, is elect rol.\ sed, using .an 
anod(‘ cont.aiuliig iiiaiigaiie.se and (a) .silicon, 
(ui inolyhdeiiuni, or (cj tungsten.— 11. N. 

AlkdlDic pcnuau(){i xilcs, chlorates, and hydrof/rn; 

I^ioccss for iiiahina . T, ,1. Ilrewster, N(‘W 

York. I!. 8. I’ul. 1,201,751, 21.1.10. Appl., 17.10.17. 
A .MixTUitK of manganese oxides and a solution of a 
eauslle alkali is evaiiorated to dryness and the 
residue is giauind and ealidiied in tlie pr(*senc(‘ of 
air or oxygen. Tlie [U'uduet is liaiehed with \\at(‘r 
and the solution treated ^^lLh chlorine and hydro- 
chloric acid.— L. A. 0. 

Ammonium sulphate; Apparatus and process for the 
recovery of — . Ammunium-sulphalc-recovcry 
proee.ss. J. I’ecker, Assignor to The Kopinu's (’o., 
Pittshurgh, Pa. P.S. Pals. 1 ,201 ,720 and 1,201,730, 

21.1.10. Appl, 23.0.10 and 12.8.18. 

Ammu.ma liquor condensed from cooled and tnr-free 
gas is distilled and at the same time a portion of 
the gas Is reheated; the vapour and heated gas are 
then led togetlier througli a eoll arranged in the 
bottom of a saturator into which the rmuainder of 
the gas Is pas.sed. The hot gases In passing through 
the col] cau.se evaporation of the liquor In the 
saturator and thus Induce crystallisation of 
ammonium suli>hale. On leaving the eoll, the ga.ses 
are seiiarated from any eomlensed liquor and are 
also led inU) the liipior in the sat unitor.— L. A. C. 

Aluminous material \alunite]; Purifyiny {from 

silica]. (\ II. MaeDowell and P. It. Hershman, 
Chlnigo, 111, Assignors to Mineral PriMlnets Cor- 
poration. New York. U.S. Pat. 1,21)1,1)79, 21.1.11). 
Appl, 14.9.14. 

Ai.unite is lien ted with carlxm to a temiierature 
high enough lo volatilise the silica.— L. A. C. 

lladium: liccovcrlufj . 11. N. McCoy, Assignor 

to Cnrnotlte deduction Co., Chicago, 111. U.S. 
Pat. 1.292,341, 21.1.19. Appl., 22.10.17. 

A RADIUM-BE.ARIXC, luass of slllcious matter contain- 
ing sulphates Is treated with hydrofluoric acid, 


whereby most of the slliclous matter is rendered 
soluble, whilst the admixed radium compound 
remains insoluble.— J. H. P. 

Calcium carbide; Manufacture of . F. M. 

Ikvket, Niagara Falls, N.Y., Assignor to Union 
Carbide Co., New York. U.S. Pats, (a) 1,292,380 
and (B) 1,292,:{87, 21.1.19, Appl, 10.4.10. 
Achirkgates suitable for furnacing for the produo 
tion of calcium carbide Jire prepared by mixing with 
(\) lime or (ii) iinburued limestone, a carbonaceous 
material serving as a sonree of carbon for the 
carbide-forming naiclion and also as a coking binder 
for the mass, and the whole coked.— J. II. P. 

Tunysten compounds; Process of separatiny 

from substances. (I Andersen and E. H. 
Westliiig, San Francisco, Cal. U.S. l*at. 1,292,559, 

28.1.19. Appl, 30.4.17. 

Tungsten compounds are separated from solution 
by adding a salt of a trivalent metal, c.y., a ferric 
salt, and an alkali hydroxide to the solution. The 
tungsten is precipitated as a tungstate of the 
trivalent metal— J. II. P. 

Rotary kiln {for treat iny ylauconilc]. F. Tschirner, 
Newark, N..J. U.8. Pat. 1,292,928, 28.1.19. Appl, 
1S.,Y18. 

An apparatus for (•enveriHig the potasstiim com- 
IKiumis of glaueonlti' and similar substances into a 
vv.nti'r-solnhle slate consists of a rotary kiln i)ro- 
vlded with lioatiiig means and a iiiimher of heat- 
insulated ree(‘ptaeles .arranged in a housing at the 
ilischarge end of tho kiln, 'liio reeepta(ie.s can be 
clo.seil against strong enrronts of gases to prevent 
volatilisation of the matiulal therein. Eaeli recep- 
tacle is provided wdlii a normally closial discliarge 
opening and a eonvi'.vor Is located in proximity to 
the discharge opening —.1. U. P. 

(Uauconitc and .similar sub, stances; Piocc,ss of 
ticatiny — . F. IVctiiriier, Newark, N.J., 
Assignor to iU C. Wagner. Niwv York. U.S. Pat. 

1.292.929.28.1.19. Appl., 13 4.17. Kenewed 12.12.1S. 
Mvtkuiai.s, such as glaueonitiy containing Iiydrons 
iron potassinm silicate an* lieaied with tlie eliloride 
of an alkali-forming metal in an oxidising atmo- 
sphere. in the presenw of an alkali, at a l('mi)era- 
ture about 700° C. and Ixdow’ tlial necessary to 
produce any siibstaulial cliiikeriiig of the mass. 
The mass is inaiidaiiied at tliis teinp(‘rature for a 
considerable time to eomiOeii' the reaction under 
conditions to prev(*nt volatilisation of potassinm 
eliloride.— J. II. P. 

Blcachiny powder; Ananycmcnt for talciny up the 
heat of reaction in the manufacture of — ~ by 
artificial cooliny. .1, L. V. Eekelt, Berlin. Ger. 
Pat. 309, 007, 14.11.17. 

The chlorinating ehanilx'r is provided with plates 
supiKirting tlie lime in layers, successive plat(‘8 iH'ing 
out of vertical allnemeiit, and cooling pljXNS are 
mounted against or hi th(' verileal walls of the 
I ehnmlxM- througli which a cixjllng liquid Is passed 
from the top to the bottom In the opixisite direction 
I to the flow of gas. Tlie greatest amount of heat is 
developed near the top of the chamber where the 
lime is introduced and the development of heat 
di'creases as the lime becomes saturated towards 
the bottom.— J. F. B. 

Bromine: Rccovcrhiy [from ya.se.s]. 0. E. 

Murrell. Rockaw'ay Beach. N.Y., Assignor to 
Research Corporation, New York. U.S. Pat. 

1,292,010, 21.1.19. Appl, C.6.18. 

I Gases containing bromine vapour are treated with 
ammonia to prepuce fume.s of ammonium bromide. 




which is precipitated by means of a high-tension 
electric dlscharge.—L. A. C. 


Hydrogen; Process for prcvoitinff the scorifying 
and clogging together of the heated non masses 

in the manufacture of . W. Niihor and M. 

Nddlng, Pforzheim. (Jer. Pat. o00,5-lh, 22.1. IS. 

In the manufacture of hydrogen by passing sleam 
over heated iron, a Ilux is atlded consisting of tlie 
“ashes” produml hy the working, melting or 
heating of metallic aliiininiiirn in the presence of 
air. This addition ensures that the layers of iron 
mass always lie loosely oiu* over the other and 
can iHi readily disehai-ged, without intlinaicing the 
jturity of the gas. Th(‘ nielallic* aluinininin <*on- 
talned in the a.sh(\s is oxidi.sed by the watiT vai»our 
with the production of hydrogen.--.T. F. l\ 

Drying gases. Fug. Pat. iLM.dt.j. Ker 1. 

Titanium products, ling. Pat. IKI.LNIU. *SVc XIIJ. 

Ammonium nitrate. Ger. Pat. oOO.dhS. t<ee XVI. 

Waste acids from nitrocellulose. Ger. Pat .’JOit O.'ih 
KccXXll. 


Vra.-GUSS; CERAMICS. 

(Hass i'(‘Ssels; Pennanent marling of - . 

Pock. ,1. Anier. ('Juun, Soc., Util), 41, 251)- kdl. 

A THIN inixtun* ol t jiai'ts of eopalha balsam, I of 
<'lovi‘ oil and 1 of lavender oil with suflieient <d’ 
one of lli(' (‘okmrs (iremi 72S1), Blue ll)7!d>, Itrowii 
ami White enamel IIIIOI) (Uoessler and 
Uasslaeher Chemical Co.) to make a paste which 
will run from a steid i>en, is apiilhal by a steel 
p(‘n to th(‘ surface (d‘ clean gla.ss or poie<*IaIn. The 
mark is then drhal tiy holding abov(‘ the llame, and 
^^hen dry tlu* marked jilaee is held again.st th<‘ si(h‘ 
of the llame of a Ab'km* burner, wlaui after lilackmi- 
ing the mark will bi'gin to glow a dull r(‘d. At this 
point the glass is cooled a little and tlien reheateil 
until It again glows. In this way a smooth shiny 
surface is luoduced which cannot be remov(‘d by 
any ordinary cU‘aning. ,T. F. S. 

(Iraphitc ash ; Fusihilit y of and its influence on 

the refractoriness of hand clay. M. C. Pooze. 
J. Amor. Ceram. Soc., Ibid, 2, 0.%~r)8. 

Tfte fusibility of grafihite ash do(*s not indic'iite 
tlic en’ect on the refract oriiuxsa of a mixtur<‘ of clay 
and grai)hite used in tlu* manufactuK* of crucibles 
<‘lc. At the temperatures at which brass Is melt<‘d, 
the a.sh of the graphite used ai)p(‘ars to have no 
appreciable elTect.— A. P. S. 

Enamet.s; Jtelative action of acids on . Ilf. 

E. P. Poste. J. Amer. (Vram. Soc,, IbP), 2. ;{2— Id. 
In continuation of previous work Ghis .T., 1017, S7S). 
the author lias found that a(‘etlc acid as ordinarily 
obtained varies too greatly in concentration to Ix‘ 
uml as a standard acid. Citric and tartaric acids 
•are sutSciently uniform, more active, more delinite 
in action, and the graplus repr(‘Kent Ing the ratio of 
the loss of weight of the enanad to the conc(*nt ration 
of the acid are such that slight variations In the 
concentration of the acid are of minor imp^irtance. 
Tartaric acid is less affected than citric acid by 
prolonged storage and is, for this reason, prefer- 
able. The corrosive effect of citric and tartaric acids 
Is quite different from that of acetic acid and no 
iilmple ratio connecting them has yet been found. 

—A. B. S. 


Refnictory materials; Thermal conductivity of - 

at high temperatures, and of steam-pipe laggings, 
by means of a nein method of measuring surface 
temperatures. W. von. lilnsnm. Z. Ver. dent. 
Ing., HdS. 62, (iOl -Ctld, Gheni. Zentr., 

imo, 90, II.. Pt. 

A TiiKUMo - f.i.Kciuic ajiparatus for ncciiratcly 
mea.'iurlng I is* surface temperatun* of bodies is 
described, and th<‘ n^sults of measurements of the 
lH‘at ciuuliict ivlt li*s of dinVu’cnt materials aix* given. 
Vailous refractory mM!<uials tc.s|(‘d dlflered little 
from cacJi oilier in tins rcsiKsd, the mean eon- 
<lnclivily increasing willi rising tciniH'ratnri‘, and 
having a value al IpaiF ('. of OS to 1 2 nulls ((kils. 
jier hour i.er meiie m'r W G ). Dlllenmt lagging 
materials also sliowial increasing conductivity with 
higlKU- tcmp('raiures. the ^aIu(‘s at 200" G.' l\lng 
IwOwctm OOi; and 0 1 null A liollow hrl<-k wall had 
a valm‘ 0-.!.» as against 0 7S for a solid brick wall, 

-T. SI. 

PXTKNTS. 

(Hass sheets; Pioe<ss for foiming — W. (i. 
Shaw, (bcighion. Pa. V S. Pat. P2.s;i, 20.1t).lS. 
Appl.. 12 S I.".. lbmcw(‘d 7 .’klS. 

A non\ of molten glass Is (‘oll(‘e|(Hl on a horizontal 
draw hai* whieh is then wilhdrjiwn from lh(‘ fur- 
j nac<‘, and allowed to eool. bar Is snhs('(inenf ly 
ndicalcd nnlil the glass Hows from it under llu‘ 
inllncnce of gravliv to foim a sli(*(»t, wdilch pass(*s 
into an ar(‘a of lowm* Icnijieialnn* Tension may lx? 
aj)|»li<*d to flH‘ sluM'l to snp]»I('m<‘n( tin' force of 
gravity, and the IhlckiKss of th(‘ slu'ct may he 
rcgnlat(Ml h.\ varying tlie Icmsion and the Inbnislly 
of la'ating. 

|0/a.v.v] tube manufacture. F. (/. Kcy(‘s, Poston, 
Mass., Assignor to (kiojier IbwvitI Eli^clrh’ ('o., 
Ilohokcn, N .). I* S l*al. 1,201,021. 21.1.10. Appl., 
lS.2.i;{. 

Ahovk 1h(* cniciblo conlalnlng th(‘ glass or other 
material is a dl<‘ with a circular oi^cnlng through 
which a lnh(* cajtahic of gathciing ip) a mass of 
th(‘ vis(’on.s material can Ix' ralsial and low'(*r(‘d, and 
a.s th<‘ tube is ral.scd, drawMiig the material with It, 
air Is forci'd Info Its npp<'r end, thus hollowing 
out the material as it is drawn np. Above the die 
Is ji conlainer holding boiling imOal surrounding 
the path of the lnlM\ and an air condenser Is 
a1tach(‘d to the container for c<>nd(mslng tin* 
vaporised inclak l.. A. (\ 

Ceramic tile; Antislipping — . G. N. .leiip.son and 
(k F. Dietz, Worccstc'r, .Mass., Asslgmirs to 
Norton Co. F.S. Ikit. 1 .202,0."i;i, 2S.1.10. Appl., 
20.4.1 K. 

A coMpRF.ssKi) ndxtnrc of coarse and line grains of 
a material with a harrlness of 0 or more, i.e., jire- 
vloiisly fused crystalline' alumina, is iMiiided 
together by a glassy fiis<Ml clay material to form 
an antislipiilng llh* of high t<*nslk‘ sIrcngtJi. 

-li, A. C. 

Refractory hodifs; Preparation of from 

pondered refractory materials for metallurgical, 
chemical, and i-mnnie pin poses. A. Desgruz, 
Kpdlpa. Gcr. Ikit. rj00,707, l.DMl 

CAr/’iVEu magnesite or zirconia, burnt gypsum, and 
Iron oxides, or Iron alloys or fine Iron filings are 
mixed togetiuT, and the mixture, after being 
moistened with water, la formed Into crucibles, 
muffles, etc. After they have hardened, the articles 
are heated to a high temperature when sulphuric 
acid Is driven off and sintering takes place.—T. St. 
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Glasft- furnace. A. F. AsKi^jiior <o Naauil. 

Veimwis. 01aHfnbri(*k I.et')<l{nn, JA‘enlnrn. 
Xc^thorlamlK. F.S. Vat. 1 4AM!). Appl., 
4.4.18. 

Slk Eiik. Vat . 110,477 of 1018 ; this .T , 101 S, 41 S a. 

Alu^niiUiUH ( ihxiHin '. XoiloiH o,, AN orr*(*stt‘r, 
AkhIj:iu-c.s of li. E. Saiin<l(‘rs and K. II. AVIiite, 
XlaKara Falls, N.Y., F.S.A. Fng. Pal. n 3 ,!) 57 , 
7.2.1S. fAppl. 22.V-V1S j Int. Toav., 12.2.17. 

Sfk U.S I‘at. 1.217,;i,*!7 <*f 1M7; this J., P.llS, .“.I a. 


IX.-BUILDING MATERIALS. 

Mortavn; Compressive strnH/(h of cement I nne 
F. A. Kirkpatrick and AV. 11. Oraiip\ .1. Aincr. 
Oram. Hoc., 101!), 2, 44 -01. 

Mortaks coinpoH(‘d of Portland ccuicnl, hydra(c<i 
lime, and river sand were made of .such a consisteiU'y 
that n sphere 2 in. dianicler ^\hcn drop|K‘d from 
a helKlit- of 2 ft. was r(‘diR*cd to a mass 1 in. thick. 
Such mortars are much sIlfftT than thos<‘ use<I by 
masons. (’ul)cs <d’ the mortars wtui* mad(‘ by moukl- 
inj; and were stored for 28 days prior to Indn;; 
crushed. .Substitution of hydrated lime for i)art of 
the sand in a I’ortland cement mortJir increased the 
(hmsily and tlaucfore tin* si length in th<‘ same 
maniUT as an increjise In the jiroiiortloii of (‘(‘UmuiI. 
Tli(‘ subslltution of llini dust had a similar but 
smaller (‘Ibvt on the str<*ny:(h of the* mortar. 'Tla* 
]K)roslty and Av.it<M’-coiit<‘id did not indicate' the i<'- 
iative' st relied hs of tlu'sc' mortars, ])ut the' com- 
pressive slrcuf^th was directly ]»roportional to tta' 
]»roduct of th(' voIuiik* of the ee'iia'ut and the volume' 
of lh(' total sedids per unit volume of mortar. 

- A. 11 S, 

P\[I MS. 

Aspltnlhr naslc pkkIiicI.h \ ro(tJin(; lil(\: ]l<th(nl oj 

x'elainihffj , S M. Ford, St Paul, .Aliuii. U.S. 

l»at. 1,2!M),!I54, 14.1.10. Api>l., III.I.IS. 

AVaste produci'd in the' manufacture* of asphaltic fed! 
rootin;; material is chille'd and bioken up in the 
chllle'd condition by tivatiiijj; it by na*ans of knlve's 
»)r ;?rind<'rs. The brokeii-up material is ndxe*d, if 
ne'erssarv, with tibroiisand bituminous mab'rial ami 
mouhU'd mule’r he*at and lercssure to make* wal«*r- 
leroed' eeuitaine-rs or other article's. — .1. F. 1». 


f /vV;o//a.e/ 1 fdls and the Iih('; Pnx t 'is of and appara- 
tu<* for treating — . Pto<'< sv vj tx atina Idls and 
the like. (\l U. P. Perry. Pieper Montclair. N..I., 
and .1. M. Jaek, IVenla, HI., and (it) U. P Pe'riy, 
Assignors to The Parrel t (’o. F.S. Pats. 
(A) 1.20.1,18.1 and (n) 1 ,20;j,lS(t, 4.2.10, Appl., 20.0. 
and 4.10.17. 

In drying felts for rooting, paiH'r, e'tc , having on 
at least, one side a laye*r of fusible aelherent water- 
premtlng material, by passing the same over heate'd 
surfaws, means are' j)re)vlded for interi)osing 
be'twven the felt, etc., and the' drying surfaev (a) ti 
fllm of an oily liquid or (b) a finely divieled nem- 
adherent solid (soapstone), to prevent aelhesKm. 

- L. A. C. 


Fibre and asphalt; Reeoverp of from roofing- 

scrap. P. A. Allison, Edwardaville, 111., Assignor 
to The Parlx'r Asphalt Paving Co., Philadelphia, 
Pn. U.S. Viit. 1,203,203, 4.2.10. Appl., 7.10.18. 
Roofixo sci'ap is stirred in a boiling alkaline solu- 
tion, and the disintegrated procluct rolled into 
sheets,— L. A. C. 


Wooden articles impregnated icith formaldehyde: 

Process for rendering capable of being glued 

with casein. Luftschiffbau Schlitte-Ijinz, Mann- 
heim-Rheinau. Ger. Pat. 300,42.3, 24.12.10. 

The parts to be glued are tre'nted w ith an alkaline 
oxidising agent. For instaime, the^ w^ood is iminted 
Avilh a solution of ammonia and hydrogen peroxide; 
the formaldehyde is thereby destroyed in the neigh- 
bourh(K)d of the joint and its action on the casein 
glue i.s preventfMl.— J. F. P. 


Sinteiing cement etc. Gcr. Pat, .300, .VfJ. }<ce X. 


X.~METALS; METALLURGY, INaUDINC 
ELECTRO-METALLURGY. 

Acid liessemer process; Present American . 

R. S. McCa fiery. Plast Furnace and Steel Plant, 

1010, 7, 140—142. 

The author descrllies present American praclicci 
wilh acid Pessemer converters of 23 tons capacity, 
the blast pressure In'ing 20 to 2.’> lb. per sq. In. and 
the blow lasting 10 to 1.3 minutes. Exi)eriment.s 
W’er(' iiuule to determine If the ri'acllon wherc'hy th(' 
manganese In the pig is ellmlnati'd as oxide is n*- 
verslble and wdielher spitting ihiring the latter part 
of the blow with certain irons could Iw' prevented. 
From eonsiderat ion of thi' heats of eomlnislion of 
the carbides and slllcides in the converter umlt'r 
the conditions of a noiaiial blow (the t(‘mp('rature 
h('ing iM'twi'en 1000° and lir)0°(M and a hloAv whlcli 
is exc('.ssively hot (finished at 1820° CM, It Is eon- 
<*lud('d thjit In the latter the manganese carbick' 
remains in the molten metal after the iron and 
manga ne.s(* slllcides have hi'c'n oxidised and increases 
the iKisicity of tlu' slag hy its reducing action on 
silica and magm'tic iron oxhle, thus Tvndcriiig tin' 
slag more Infu.sihle which results iu tin* siiitting 
)>h('uouu'na. 3^h(' cliininatiou of flic manganese ns 
oxide' is not I’eversihle— even when Ihdshed at’ 
1820° ('. the mangnne.se' w’as frequently coinpleh'ly 
oxidl.sc'd. In the blow's in wl)icli there w'as resi- 
dual manga iK'se, it was duo to the j)reseiK‘('. of 
carbide' owing to the early and middle parts eif tlic 
ble)w' being te)e> ln>t. Sjattiiig A\as prcvcnte*d by 
temiK'rature cemtrol, i.r., sicandng during the silicon 
hle)w. It was also found that the ti'iniieralun* 
during the caihon blow' rose rapidly, due to the 
carbon memoxieh' In'ing burnt in the vessel to carbem 
dioxide. To overcome this a neAv conve'rter bottom 
w'ns designed, the' number of tuyeres iK'ing increnseel 
and the'lr distribution changed. Coiujiarative hlow's 
witli the olel ami the m'w style bottoms .sliow’eel an 
increase in converter capacity of 4.3% with an actual 
saving ill lilowdng power.— T. II. Pn. 


Mamjanr.^e alloys in open-hearth practice, S L. 

Hoyt. Amcr. Inst. Min. Eng., Fob., 1!)1{). Plast 

Furnace ami SltH'l Plant, I;)!!), 7. 142—14(1 

3hiE following is a summary of the results of an 
Investigation made hy tlie i\[anganese Section of the 
AA'ar Minerals Investigation, TT.S. Pureau of Mines, 
on the utilisation of domestic alloys. The use of 
molten Spiegel mixtui'e for recarbiiiisation and 
deoxidising apix'nrs to be limited to the manufacture 
of steels with more than 0-3% of carbon. Its 
advantages t'ornp^ired with ferromanganese are dis- 
cussed. At some plants the practice of melting and 
refining so as to secure a high residual content 
of manganese, e.g., (V25 to 0*30% for a final carbon 
content of 0*10% has been develope<i. The finishing 
temperature is kept high and the slag high in man- 
ganese and lime. The high manganese content of 
the charge is secui'ed by using a pig iron with 2 to 
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3% Mn and low phosphorus content, and tlie teni- , 
pemturc Is rais^ so that liually the earlH»u is 
eliminated more quickly than the man>;anese. Theit* 
is no advantage in decreased consuiuption of man- 
ganese but only in the form it is addiMl. The \mi 
of 'manganese-silicon alloys dei)enils on tlie amount 
of silicon that can Ik? tolerated in the tinlsh(‘d ingot. 
They find application in forging .stt‘eJ, liigh-carbon 
steel, and castings \vliei*e the silicon content can 
be between 0-2 and 0 35%. In acid practice the us(‘ 
of manganese-silicon allo>a Is a sul)jccl of con- 
troversy, but the alloys are thouglil to give i>etter 
separation of insoluble products and inoie jK)werful 
reduction. With regard to I lie iioKvntage recovery 
of manganese when added as siliro-nianguncse or as 
ferromanganese plus •ferrosilu'on. an <‘xamination 
of comparative heals was made, (liven manganese 
and silicon contents nf the tinlshed steel were 
obtained with smaller amounts of manganesi* and 
silicon when using Mii-Si alloys and a more nuiforni 
pix)duct was obtained. The alloys c(uild be siili- 
stltiited at once in acid jiractice using silicon spiegid 
with the corn'ct IMii-Sl ratio. In basic oiw*ii-he;irtli 
practice the information Is nu'agrc, bnt the alloys 
should be satisfactory. Two good slu'll lumts an* 
quoted. In one the proportion of manganese 
rcH'overed was 77-5‘V. and of silicon (M r;,. 

- r. II. IbF. 

Flulcff” and " auody" - . !■'. (liolittl. 

(.’hem. and Met. Kng., ihll), 20, 271—273. 

“ Flaky ” and “ woody” structures in steel are n<d 
foruu'd as craeks in I In* ingot, but originate as inter- 
crystalline cracks, tuobably inteiisitici] bv inclusions 
and s(‘g regal ions. IMiosphorus and sul|)liur should 
lie k(‘pt to a minimuin and the materials charg(‘d 
into the furnace should practically tree from Iron 
«»xido (scale and rust). At lla* Aiisaldo \\orK>. 
(Italy) o|H‘n-li(’arth steel is made I’loni a iiigh grade 
of jaire puddled iron together witli n ]uoi»orlion ol 
electric furnace i)ig, aiul extreme eai'c is taken to 
prevent superticinl oxidation during melting. The 
slag c<»vering consists only ot silica combined with 
tlie (liiY(‘(l impuritl<‘s in tlie original iron am! is 
very iliin. Hot poni-ing is reeomin(*m](Hl. ('Itrominm 
steel, mad(* from pure mat(‘ria1s under nducing 
conditions, will never devrdop ll.ikes either during 
easting or snl)se((U(*nt forging of tlie ingot. ()n the 
other hand metal prop(*rIy m.-ide will <h*vclop 
•* woo<ly ” siruelun' if only a f(‘w Kilograiris of 
.scab* are thrown into Hk* furnace some tiim* iMd'ore 
tapping. It Is suggested tliat the jiresemY* of ferrite 
near a slag inelnsl<jn is dm* t(» an estahllsh- 
ment of etpillibriuin as represi -riled ]»v tin* equation, 
oFe-f2C() ^ Fe r+ro,. A similiir equilihrinin (*on- 
dition of an ovidislng slag may ehangr* with 
changing tcmiwratiin* in such a x\ay that an (‘\ce.ss 
of earlron dioxide is trniisferied to tin* nn*tal. thus 
disturbing the eipdlibrinin with the pi-odiicllon of 
a zone of decurbnristni iron somewhat suiier- 
saturated with earhon monoxide as well. On work- 
ing, the ferrite tlattens out into a thin sheet, ami 
if the pii^*e is strained iK'yoml the elastic limit, tin* 
weaker ferrite is fractured. Heating tr» 1000° O, for 
12 — 18 hour.s In a reducing atmosphere (largely to 
prevent siirfact^ oxidation) will allow an (Hpiilibriuin 
to be re-established In defective metal, and u 
“woody ” or “ flaky ” structure may bf* cured by 
suitable beat-treatment.— F. A. K. 

Iron; Corrosion of . 1\ Agostini, Anmtll Clilni. 

Appl., 1019, 11, 40-85. 

A RisuMfe of the various theories which liave been 
advanced to explain rust-formation and of papers 
by different authors doling with the Influence of 
various agents on the phenomenon (compare Friend, 

** The Corrosion of Iron and Steel,'* London, Ito; 
WTlllams, this J.» 1901, 44, 127; Stead and WJgbam, 


this J., 1!K)1, 005; Whitney, (his J., 1003, 790; Jouve, 
(his J., 1003, 1080; Hiegel, (his J., 1003, 1240; 
Hunstan, .lowed and Uoiilding, this J., 1905, 1235; 
Malignou, this J., 1018, .*175 \).~T. 11. l\ 

Alamintuni ; MrtalUmraphu of . U. J. Anderson. 

J. Franklin lust.. 1010, 187, 1-17. 

Hjx’km' rest*arci\ l>y tlie crystal analysis metliod of 
Hragg, modliicd liy Hall (Fliys. Ucv,, 1017, 9, 50-1—51 
has nIiowii llial (lie (-ryslal structure of ulumlnlum 
is teiragonal ami not isometric. Fast aluminium 
readily forms dendritic crystals on cooling, Imt tlie 
i*ommcrcial mcial is rarely of a high slnte of purity 
as compared with (lie purity of (-ommerclul copiK*r, 
zinc, ami tin. Metal containing O l.'C',. Cm, 0-30% Fe, 
O.’tO’o SI, ami 00ir>'\, Ai iby dinVii-nee) repriwnts 
a fairly goml (-onmu-rcial jirodm-l, and tlie Influence 
of iron and silicon, altlioiigli n(»i thoroughly under- 
sto<Ml. is important, both In eomim*n-lal aluminium 
and in aluminlnm all»L\s. If eooleil slowly, alii- 
inlnimn will retain up alioiit 4 5‘\> Fu in soild 
solution (se<* also this .1., lOlS. 210 ai. iron forms 
a eoiniKHind. FeAl,, only silglilly solulile In llie 
s<did stale, and silicon can exist in solid solution 
or as (-ryslais of fri*!* silicon (se»* also tliis lOlth 
4.3 \). During tin* annealing of eol<l-rolIeil slie(‘ls an 
increase in liardm*ss lias iieeii noted after v(*ry 
short i*.\posurt*s (tills 1018, 121 a, .587 \). Fold 
working of aluniiniiim li-nds to prodiit't* an nmoj- 
]>)ious condition of the niehil, and aluniininm, sub- 
jecl(*d |<i cxi-e.-^sivc cold woiking’, slmwH HU entire 
ah.seiiee of srrm-lure and lias IIk* ai)iK'ni‘anet» of 
li.iving passtMl Into the vilreoijs stale*. 'Plu* n*vers<* 
ju<K-ess (of r(‘er> stallisalioiil takes ]»lace v(*ry slowly 
daring anii(*allng, and r<* orj(*n(al ion ami grain 
growth ar(* not cogent factors in tin* sofiening of 
eold-\\orkcd metal. O'la* elfe* I of silicon and Iron 
m.-iy Ik* to retard gr.nn gi(»\\lli Aluminium wlileli 
lias iMM*n diner(‘niial)v slnilm-d, as liy cold slu^arlng, 
exhihits e\agg(‘ial<'d gr.iin glow 111 on annealing, 
tia* grains of largt-sl size* Ix-ing buiml a short 
dl-lamc away from tin* sla-aied edge of tlu* imdal. 
'ria* puM* iiK-tal, <tr ils dmlile* allots, show tin* 
fiuaiiallon (»f slip bands when sdaimMl, but m* 
tw’innliig has Ix-cn obscrv<‘(l .as a n-sult of (llr(‘ct 
ni(*cliaiiical strain. 'I'lie polishing ami etcliing of 
aluniiiiluiii bn* niierography !sdini<‘ult (this. I., 1018, 
211 \). luit liydrofiuoric acid, followed by iuini(*rHion 
ill eom-cnl nited nitric acid lias Idtlierlo proveal most 
us<‘ful, allhoimli a Iciidcm-x lo d(*ve]()i> <*tebiiig 
l>its is shown. (’. A. K. 

Zino la ahnonnal jona of — (). 

.Miililhaeus(‘r. Ab-lall und Fiz, 1i)1!), 16, 70. 

Tin. author deserl]M*s an aiinonnal form of zinc dust 
containing cadininin wlileli Is forni(‘d by tlu* gix-y 
fum«*s (‘iiiitted from the inonlli of the coml(‘nser of 
a zinc fiirnad* soon aft(*r tlie wal(*r vjiiMmr has 
escaiM*d from tin* ciiarge* of roast(‘d Idcmk* and 
nntliraclle. It oe-curs Hoim‘tinies In tia* re(*clvlng 
v(*.ssel and if Idown out into tin* air H(‘liles only wltli 
dilliculty. It. is dark gi(*y or grey him* in (*oIour, 
friable, and feels lik(* tlnd(*r. II Is an agglomerate 
of zinc oxid(*, cadmium oxide, mclallle zinc and 
cadmium, ami carlion dust, as eontlrmed by the 
following analysis : Zn 4.3-72%, Fd 11 71%, Fe l'r»2%, 
C 28-84%. It is prodm-<'d as follow’s : The metal 
vapour first formed by (lie redm-tlon of Iheeadnilum 
oxide and zinc oxide is partly oxidisiKl liy the carbon 
dioxide in the mufilf* gas<*s and jairtly cools to a 
fine metallic mi.st. Tlie dror)lels. consisting for the 
most part of a zinc-cadmium alloy having a low 
eutectic TKiint, coalesce and attach themselves to 
dust particles and so form a (hTosit which quickly 
grows to a light porous aggregate. These structures 
resi»mble in many respects those observed during 
the formation of silicon carbide (cf, MUhUiaeuser, . 
Z. anorg. Cbem., 1893, 0, 110).— T. H. Bu. 
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Electroplating on iron from copper sulphate solu- 
tion. O. P. Walts. Anier. El(‘<*lrochem. Sw., Apr., 
1919. (Advant'e copy.) 10 pages. 

An H(]hen‘Tit deposit of copiK‘r can Ik* obtained on 
iron or steel using eopiKT sulpliab* as el(‘ctrolyte, 
If the object Is lirsl luiin(‘rs(‘d In a .solution of an 
arsenic, lead, or Idsiniilh salt. The preliminary 
coat of nickel or the u.si; of a cyanhle electrolyte 
tM*fore the sulphate is thus avoided. This result 
Is presumably «lin‘ (o the production on the Iron 
of a Him of metal whose ]»ol(‘ntial is sutliciently near 
to that of cop|)er to ixuinlt tlie deposition of a good 
copp<u' idale, and not so far befow tliat of iron that 
tli(‘ Him i)roduccd is of a pow<lery non-adherent 
<'hai-acler. In tlie same way bismuth can be d(‘- 
positcd on iron by using a preliminary arsenic or 
antimony dip, and nickel can be d4*i)(>sited on 
aluminium afl^'r dipping it in ferric chloritle solu- 
tion.- W. H. P. 

Pitting of elrrhoplnling ; Uvnuirhehlv - . O. P. 

Wails. Amer. Mlecl nudiem. Soc., Ai»r., 1011). 
(Advanc«‘ copy.) it pages. 


Pyromorphlte group. M. Amadori. Gazz. Chlm. 
Ital.. 1019, M, I., 38--102. 

A suMMAKY of previous work on the synthesis of 
minerals of the pyromorphlte group, crystallo- 
graphic Investigations on some of these synth^ic 
products and the compositions of natural pyro- 
inorphites. — T. H. P. 

Effect of graphite ash in crucibles, llooze. See 
VIII. 

P MENTS. 


Iron; Preparation of pure . K. H. Muench, Gold- 

> field, Colo. U.S. I'at. 1 ,20L>,li,‘)0, 28.1.10. Appl., 
Kl.S.lH. 

Jm>\ is prcK'ipi fated from an impure ferrous solu- 
tion, as potassium ferrous-ferrocvaiiidi', wliicli is 
decon!i)osed by concentrated hydrochloric acid, 
(‘xci'ss of acid lH*lng reinovcMl by evaporation. Tlu‘ 
n'sulting ferrous chloride is dissolved in water, 
s(‘parated from any insolubh* r(‘sldu(‘, and used for 
the produclioii of pun* iron - 'P. II. I>. 


IIewy pilling which appeansl during (he plating of 
stei'l artieU's with h'ad was found to Ik* dm* to air 
diHs<dve(l in the (*l«'et rolytt*. Tin* bath of lea^l .silleo- 
tluorhh* w'as work<*d hy day at about and 

eooled down in Ita* night to about 2.’)'^ (\ 'Phe air 
dissolved din'lng llu* cooling wais (h*poslted on tin* 
electrodes when tin* bath was again heat4*«l by 
])assag<* of llu* eui'K'iit. Tlie d<*fK»sition look the 
form of miniili* bul)l)h*s W'hleh a<lh(*r(*<l to tin* el(*e- 
Irodes ami llins startl'd (lie pitting. -W. II. P. 

Cranium: its extraction from pitchblende. G. Gin. 
Amer. Elect r(K*liem. 8oc., Apr., 1911). (Advance 
am-) d pnges. 


Steel; Device to lessen oxidation U'hile tapping 

fiom smelting furnaces. D. Uob(*rlson, Mothor- 
W'(*1I, Scotland. Eng. Pat. 122,791.1, 7. 2. IS. (Appl. 
221;V18.) 

Kxi'osrm' of moll(*n steel to air during the usual 
praeli<*(* of pouring into a ladle Is avold<‘d by tin* 
ns<‘ of a shoot, with n*movabIe cover, from W'hieh 
tin* moulds an* tilled din'd. d'In* shoot Is made* 
In tw'o parts, tin* si'dlon m'arer the furmuV Ix'lng 
n*mova!)l<* to ]>ermir ae(*<*ss to tin* lnj>ping lioh*. 
When tlie tapping liole lias b(*(*n opi*in‘d, metal 
tiows into the shoot to tin* far (*nd, w'hii'h is at a 
slightly lowM*r h*vel, and into a mould ‘’lirough one 
or more nozzles, controlled by stojiiiers. -C. A. K. 


A METiioi) is propo.sed involving the following 
stages: (1) lloasling to remove sulphur and 
arsenic. (2) Ib'ating in an ('h'dric fnrnae<* wdtii a 
llrnlted amount of carbon to give irn*talllc l(*ad, 
co|iiM'r, iron, nlck(*l. eolialt, and some tungsten, 
togetlier witli a slag conlaining silica ainl low’4*r 
oxide's of nranium, vanadium, tungsten, and molyb- 
denum. (2) 'Pn'Mtmeut of tlie slag from (2) with 
enough earliou to convert the oxldi'S into carbides. 
Oil tiealuu'id wltli whaler at (11)'^ (h uranium carbide 
is di'composi'd, giving (lie liydroxlde. wddeli dm lx* 
sepa rail'd l),v Hot a Hon ami used for the prejia ration 
of uranium or Its salts.— W. II. P. 


Finnaees for melting steel and other metals. I. 
Hall, Uirmlngliam, and W. P.allt'y, ^Maiieliester. 
Eng. Pat. 122,778, 25.8.17. (Appl. 12,200/17.) 

In order to prolong tlie lib* of (he lining of furnaces 
of th(* Siemens type, tiu* preheated air is h'd into 
tlie end of tlie fiiniai't* tlirougli a Hue which is 
<*xpand(*d into funnel sliape as it enters tlie furnace. 
At eilli(*r sidt*, or ]»ref(*ral)ly immediately below th<* 
air port, converging ports admit juelK'uled gas so 
tli.at coiiibuslion is coiieentrnt(*d along tin* centre 
of the furnace and away from the side walls. 

— C. A. K. 


Magnetie eoueent ration of pgrihotite (tres. ,T. P. 

Ponunll. Ghem. and Met. Eng., 1919, 20, 200—270. 
The utilisation of pyrrhntiti* on's for llu* prodiidion 
of sulphur ill the mamifaci ure of sulpliurie add 
Is increasing, though the avallabh* suliihnr Is 
dlmiidslied by the pri'seiuv of uj) \o 20A, of g.mgm* 
mat(*rial, niiislstlng dildly of granular sill(*a, mag- 
nesia, Him*, ami silicates of tlie amphibole group. 
Magnetie sejiaralion of tin* ore before roasting is 
suggested and (rials on a particular .samph* ju-oved 
snec'ossful. (Nimvntral ion was cairied out on an 
«’xix‘rlnieiital type of Wetliorlll magnetic separator 
and a ciiiTciit of 2 amiK'n's was found to give tlie 
Ix'st comim'i’cial seiiaration. riasslHcatlon of the 
ore w'as unnecessary, provldeil that it was crushed 
to pass a sieve wdlli 10 meslu's per linear Inch, In 
order to detach the sulphide from the gangue. Fine 
iiinterlal passing a sieve with 100 meshes iH*r linear 
inch canmit lx* separated, as the non-magnetlc 
material is removed mechanically by the magnetic 
ixirtion. A concentrate containing less than 7% of 
gangue w'as obtained from the mine discard ore, 
giving a recovery of between 85 and 90% of the 
sulphur and iron values.— C. A. K. 


PJasl-funiaee, practice. 11. P. W(*nver, Calasauqua, 
Pa., ami ,1. Gavk'v, New York. U.S. Pat. 
1,292,9.27,2,8.1.19. Appl., 8.8.18. 

An atmosplien* of reducing gases Is pnxluced In 
the furnace by a lieatc'd air blast introduced under 
pressun*, ami sudi portions of the rediK'lng gases 
as are not reipiired for maliifalning the desired 
rodueing eonditlons in tlu* stadc are wdllidrawn and 
treali'd for the separation of the cojjipounds of 
alkali metals theivin. 22ie gases are withdrawn at 
a point in tlu*lr niiward ti-avel Ix'Iow that at wdiich 
tlie alkali nu'tal coiniKuiiids wouhl lx? precipitated 
by Ilk* eoldt'r materials in the furnace. Tlu* with- 
drawals of gases take place ix*rl(xllcally so as to 
allow of the aecuuiiilation of the compounds in the 
periods- of time between withdrawals, /riie furnace 
conditions are rcgulat(*d so as to produce slag of 
a light colour.-J. II. P. 

[Roasting] finyiact'; Mechanical feeding . G. 

Grdndal, Djursliolra, Sweden. Eng. Pat. 115,640, 
8.5.1S. (Appl. 7734/48.) Int. Conv., 26.4.17. 

In a mechanical roasting fumac’e of the type having 
an arch with a reclpi oca ting movement as described 
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la Bag. Pat. Ufi,6M (thla J., 191#, 78 a), the rabbles, 
fixed to the arch of the furnace, are triangular In 
crosjT-section, and have their apices turned away 
from the discharge end of the furnace. The trans- 
verse faces of the rabbles move the material a 
certain distance forward as the furnace arch moves, 
whilst on the return movement the oblique sides of 
the rabbles push the material laterally Into the path 
of the adj^nt rtAbles, which during the next 
forward movement again push the material towards 
the outlet end of the furnace— C. A. K. 

Reduction furnace. fT. F. Daily and F. T. Coi)e, 
Alliance, Ohio, Assignors to The Electric Furnace 
Co. U.S. Pat. 1,291,71(1, 21.1.11). Appl., 25.n.lS. 

Cars containing the material to be heated *are 
caused to travel on a track through a heating 
chamb(‘r. A hcKxl, designed to lit around the ears, 
extends from the furnacis so that heat leaving the 
furnace chamber may preheat the charge entering. 

~C. A. K. 

Container for articles to he heat-treated and the 
like. T. F. Daily and F. T. Coi)e, Alliance. Ohio, 
Assignors to The Electric Furnace Co. U.S. Pat. 
1,291,717, 21.1.19. Appl., 14.0.18. 

Metu. articles to subjected to heat-tn'atment are 
placed in containers and the containers are passed 
os a continuous train through a furnace, each con- 
tainer j)u.shlng the premllng one and forming a 
closure for it.— C\ A. K. 

Furnace: Annealing . V. E. Lane, Detroit, 

Mich. 11.8. Pat. 1,292,017, 2S.1.19. Appl., 18.4.18. 

A MUFFLE furnace is supported in a water-seal above 
a pit, within which is a work-supporting tabk* wdilch 
can be raised so as to form the bottom of th<' muffle. 
Tunnels ext(‘nd lah'rally in an upward direction 
from tile pit, at the level of tli(‘ table when ii its 
lowered position, so that articles may be intro- 
duced through the w'ater-s(‘al on to the table. 

~C. A. K. 

Removimj nrerefions from mechanical tuyeres: Pro- 
cess and ayparains for — (h Van Amburgh, 
Tacoma, Wash., Assignor to American A^meltlng 
and Ketining Co. U.8. Pat. 1,292,D;2, 21.1.19. 
Appl., 21.5.18. 

^liE volume and pressure of the air current through 
the tuyere are increased Intermittently by connect- 
ing a hlgh-i)ressure Jilr line to the ordinary low- 
pressure air main. At intervals the low-pressure 
air main is closed, and the high-pressure air vjilve 
Is opened.— A. K. 

<A) Oalvanoylastic method and apparatus, (a) (c) (n) 
Electrolytic process, (e) (n) (.j) Electrolytic pro- 
cess and product, (f) (o) (i) Qalvanoplastic pro- 
cess and product. M. M. Merritt, Danvers, 
Assignor to Cop)]»»r Products Co., Doston, Mass. 
U.S. Pats. 1.282, 2(11—70, 22.10.18. Appl., (a) 29.3.17, 
<B) (c) (D) 27.0.17, (E) (F) (G) 2.11.17, (II) (I) (J) 
8.12.17. 

(a) For the electrolytic production of copp(»r tubes 
a metallic (preferably brass) mandrel Is uw^d, the 
surface of which has been coated 'with mercury. 

(b) For the production of metallic sheets electro- 
lytically ttie metal Is deiioslted on a cylindrical 
cathode which Is partially Immersed In the eiec- 
trolyte and rotated at a peripheral speed of about 
130 ft. per mln. The cathode Is preferably coated 
with a thin film of grease, (o) To prevent Irr^lar 
deposits on or adjacent the e^es of metallic plates 
deposited electrolytically on a mandrel which serves 
as cathode, a conductor Is provided adjacent the 
adgos of the cathode to form a sopplementary 


cathode, (n) In the production of metallic sheets 
by electrodeposition, a thin sheet of the metal Is 
deposited on a mandrel, n fiexible non-conducting 
material Is wound as a helix on the deposit, and 
elcctrodei)08ltlon is then continued, whilst Uie 
mandrel is Ivelng rotated, until a sheet of the dealr^ 
(liickneKS is obtuiued. The sIuhT Is removed from 
(he ummircl by (earing along the Hue of tlie helix. 

(e) (n) (J) Artlck's sucli as aeroplane propellers a^i 
produced by (‘oalliig a con* with a layer of electro- 
lytlcally couducllvc matcrl.il, dciioslllng on this a 
film of mct.il by (‘lc<*trodeposlllon, applying a film 
of gren.*^* or metal amalgam to tiu* deposit, and 
then building up the dt‘poHlt to the desln*d thick- 
ness by deposition of suctvssive layers of metal 
separated by 111ms of greasi* or of amalgam. 

(f) (g) (i) Articles such .ms manifoMs for aeroplane 
engliu's nro ]»ro<lu(’(‘(l b> t'lecl ro It'posltlon by 
metliods siiiillnr to Ihosi* <l<‘.s<Tlb(.'(l under 
(E) (II) (.1). 

Platiny uith metal: Apparatus for and method 

o/ . .T. E. WoiMlbury. Worcester, Mass. 11.8. 

Fat. 1,291,3;57. 1 1 1.19. A])pl.. 29 5 15. 

A\ elect rop lit lug apparatus eouiprls{*s an auodi; 
iiu'iulu'r having a bottom through which the electro- 
lyte can pas.s, and a calliiuh* located undt'r the anode* 
bottom, with mcMMiis for eliciilating tlic ch‘ctrolyte 
through [)aris of tin* anode* on to the* cathode* and 
back through other i»nrts of the anode. -D. N. 

Eleeiroplatiny apparatus. ,1. Giullana, Ne‘wark, 
N..1. U.S, Fat. 1,291,830, 21.1.19. Appl., 1.11.17. 

A ROTATING barrel Is suppoite'd on a post In an 
edectrolytle lauk, the* rotation of the bariel tending 
to swing the oj)iM)slt(' i*nds of the i)e>sl. against, sup- 
porting means on oieposite sides, thus holding the 
post in an upright posit hen. The current Is supplied 
through the axle* te) a brush re)latiug with the barrel, 
ami the cathode's are in el(‘etrleal cemm^ctlon with 
the* brush. The barn*! Is prf>viele‘d with an Inler- 
nmdlate r(‘movable amiular she‘11, on the* clrcuiii- 
fere‘nee^ of which cathode memlK‘rH are mounted, 
and the nrtlcle.s, tumbling within tlio barrel, make 
contact witli the cathode's. Coune'ctlons, suitably 
cover<*d, are arrauge'd bedwe'e'u the* eallnxles akuig 
the elreumf(*re*uee* of the* she'll feu' e.*oune*e'tlng them 
te)gelher, whilst the? e*alhode‘ nie'mlw'rs are? exposeel 
te> tlie electrolyte whleh passes thriRigh the r>C‘rnie- 
able* (‘lids of the? barrel. -D. N. 

Metals: Vioeess of reeoverimf from ores. U. 

Gahl, Miami, Ariz. U.S. Fat. 1,291, 82*1, 21.1.19. 
Aiqd., 8.11.17. 

OuE pulp from wbloli the slime has b(H*n removed 
Is subjected to notation to preMluco a “ middling” 
product, which Is ronsti'd and leached to obtain a 
solution of the raotal. The tailings from the flota- 
tion process are also leaehed.— C. A. K. 

Hherardising articles: Apparatus for . II. G. 

Harrison, ^ EeK'kport, N.Y. U.8. Fat. 1,291,800, 
21.1.19. Appl., 31.8.10. 

Autk'i.es of gre'at length and small cre)ss-sectiem are 
caus(*d to travel thrmigh an elongaleal chamlM*r con- 
taining zinc (lust at a suitable temieerature. At 
each end of this chambe'r, :inel in allne'inciit with 
It, Is another chanilx'r pncke*el with cold zinc dust, 
which forms an air se‘al for the central section. 

-C. A. K. 

Manganese and other ores: Process of extracting 

values from . B. W. Haslup, Dronxvllle, N.Y., 

and B. A. Peacock,. Philadelphia, Pa. U.S. Pat. 
1,291,807, 21.1.19. Appl., 7.11.17. 

The finely divided ore Is mixed with sulphuric acid 
and the mixture kept In a closed container nntil^ 
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the heat of reaction has raised the temperature of 
the mass to more than C. The metal sulphates 
in solution are then recovered. also this J.. 
1918, 772AJ.-C. A. K. 

Curhurining inatvrial and method of producing the 
Maine, (i. W. Pr»‘HselI, Assl^^nor (o K. F. Jloiighton 
& Phlladcljdiia, J*a. TJ S. Pat 129*^044 

21.1.19. Ai,j.I.,2o'.r,. 17. ■ ’ ’ ’ 

Cocovrr HhcliH arc carl)onls<*(] in n retort, and at 
or near the li(‘at of dj.siiJIallon, subjected to ’the 
action of an aqiavius .solution of WKliiiin carbonate. 

-T. II. B. * 

.• rn,rr,, of . a. II. Ulchanls, 

S iK r„il<c ( ilv, Mah, AhhIrhoi- to Aiiioiican 
Smelling and Ketliiin^- Co. ij.s. Pat. 1 ‘xr> OVt 
21.1.19. Ap]»l., 27.10.15. Itenew(‘d 10 IS 

KubJ. cU,l at tia. Sana- llna. to a .lownwaid runvnt 
of air laiastiiR Uirout;!, It, iho ,,slManr.. to Iho 

on y ; '« <l-podtc<l 



Blttut fiiniarc tlu.il, flnr tun, rfiiifiil.i, fit- ■ /•rotfi.i 
and t,,,,mmtui fur ititl, ;■!„</ - _ /„ ,.< iti,u luhc 
funmtri. .Staltivvork Tl,vs,s..„ A - Hal! t 
diiiKen. Ger. Pat. ;i09,n52, 21.rj.l0. ^ 

lt'^7s^^i!bT in fli(‘ .sint<‘rlnjx /.oiu' 

It s .sub.je<'led to a preliiiiinar.v In^atnient in i 

turnaee the inclination of which 
w nf n'* ^ 1-’ “ itdatlon to the inclination of the 
res of the furnace, so (hat tlu‘ forward vidcH-itv 
of the inatcu-ial may be controlled. The tubular 
rotary furnace is con.siructed in two or more parts 
which are Independently adjinstable as regards their 
Inclination, the part in wliicli (he piMdiminary treat- 
ment takes phice haviiiK a larger diametcT than tlie 
other i»arla of (he furnace.— J. p. p. 

Copper; If pdro-metallurgg of . 'w N ^05,3. 

if.’''.’™'. ‘i- liiillo, Mont.’ u!s 

lat. l,292,07o, 21.1.19. Ajjr)!., 20.12.17. 

OxiDiSCT coi)per mvs aiv lejiclual with sulphuric 
acid and copjK'r is precipilat(*d fnuu the solution 
as cuprous sulphide by treatment with Indro^^en 
sulphide n the presence of exen^ss of sulphur 
r}n]lp l'”J’ilH‘r amounts of ore are leached with 
part of the ivii:enerate<l acid, and sulphides are 
decoiuiK)sed by other iM)rtlons of it to produce 
hydrogen sulphide for further i>recipitation of 
cuprous sulphlde.-T. H. B. iii*iuon or 


Zinc ore; Method of treating . D. B. .Tones 

mut ^ 

suitable reducing 

material, and passed through a heating chamlH‘r 
^ t«avel along it by gravity 

A sufficient amount of air is admitted to the diamber 
to convert any zinc vapour into oxldi*. The balls 
are then passed through a suital)Ie sindter furnace 
subj^ted to a sufficient heat to exjU the greatT; 

n?I 'vhich is condensed In 

the metallic form, and finally the balls are pa.ssed 
through an (»xide fuinace In which they are sub- 
jected to a Iiigher <legreo of heat to exi)el (he re- 
maining zinc content, air Iwdng supplied to convert 
the inebilllc vapour to oxide.— T. H. B. 

Copper dnd hrasM tuhes; Method of and apparatus 

A- Moorhead, 

Appl ^’^“’’^2, 21.1.10. 

Unq copper or bmss tubes are passed progresslrelj 
and continuously through a long alternaUng-current 


wH and are thereby heated to the proper anneallnir 
temperature by Induced electrical currents. The 
coll Is enclosed In a tube of non^'onducUng noii- 
magnetlc refractory material within which a non- 
oxldlsing utmosphere Is maintained. An extension 
of the tube dips into a cooling mtKilum so that the 
annealed tubes i»ass from the heated zone into the 
cooling medium without being exiKxsed to oxidation 

-T. U. B. 

Metals; Reclaiming turnings of readily oxidisahlc 
— . .1. Coulson, Wllkin.sburg, Pa., Assignor to 
»nd Manufacturing Co. 
t^.S. lat. l,292,.jS2, 2S.1.19. Ai»pl., 22.9.15. 

I hk sub-divided metal is boiled in a solution of a 
luxing agent, and added in small quantities at a 
time to a molten mass of the sam(‘ nu^tal wliile 
still moi.stencd with the .solution. The slag wliich 
separatos is lieah^d with an alkaline-earth chloride, 
find the molKm metal which separaics is removed 
A small amount of di-oxidising agent containing 
< ah lum aluminium sillcide is added to th(‘ niolteu 
iia tjil.— T. TI. li. 

Ztiir-lrud 1,110,1. 11. li'alkciilKTg. Wwtzcii Gcr 

I at. .iO!), 2S.r).1(j. Addition lo tier. Pat. ,'100,111. 
AccouDtN-o to 1)10 principal i)alcnt an alloy conlaln- 
ii'k ](•% of Iron, 1)10% of zinc, and ;!-5% „f p.ad 
jMis prepared at a melting tcnqierature of C 

liad a enushing 

.Iri ngth ol 11(0 kilos, jior s(|. cm. By raising the 
melting tcinjMU'a I uiv and increasing^ tli(‘ iioii to 
»*,<M fi still lilglK'r rcsistnuce may be altained for 
Installed, an alloy iiudbal at 1090° C. i)os.se.sses a 
eru.shing strength of 1(120 kilos. piT sq. cm. 

-J.’ F. B. 

head sodium alloy. W. SlockmiTcr, Minden, and 
II. Ilanomanu, CharlolUmbiirg. G(‘r. Bat. .m 7.5S 

Jl.'l.K), ' 

A i^Au-soDir.M alloy is prciaiivd containing loss th.an 
lo/. of sodimn and less tla.n 1% of niagnc.sium. 
ilie small addition of magnesium considerably in- 
creases the hardness of the alloy.--, I. F. B. 
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IiKhiftirc lii’iilhiij will, liit/h h-equency nurrruli. 

inin Amer. Electrochem. Soc., Aj)!’., 

1919. (Advance copy.) 89 pagi's. 

Thk author shows that it is a feasible and efficient 
method of inductive lieating to emidoy very liigh 
fivqueiicy current, and thus dlstien.se wiUi the intiT- 
liiikage of an iron magiiellc circuit with the primary 
ami secondary electric (dreuits. He ghes an ex- 
haustive malliomatical treatment of ttie prineli)l(>.s 
involved leading to a description of tli(« laboratory 
inslallations iisi^d. In the.se it is pos.sihle to secure 
iniihl heating of a crucible and its contents with 
tliermal effieieney up to i;0%, and to attain tem- 

Several J^ilos. of 

1 > rex glass, metallic iron and nickd have lii'eii 
lapidly melted both in air and in vacuo. The 
ivijuislte frequency is secured by an oscillatory 
current circuit containing condeiwrs and a dis- 
chaige gap. Each rupture of the gap cniLses the- 
eondmisers to discharge in an o.selllatory manner,, 
the oseillatioiis damping out logarithmically. A 
siwially dovls(‘d gap, shown diagramatically at 
g in lig. I, consists of graphite electrodes projecting 
into an iron box containing mercury and an atmo- 
sphere of alcohol vapour. When the discharge 1 r 
taking place a very localised high temperature and 
consequent low resistance are maintained In the- 
gop, and the oscillatory discharge proceeds In the^ 
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gap Itself with little loss of energy. When 
the oscillations have nearly died out, and when the 
voltage between the mercury and one solid elec- 
trode reaches a certain minimum, the “ negative 
electrode resistance ” of mercury acts suddenly to 
open the circuit completely. This shuts off alfflow 
of current from the supply transformer and thus 
completely avoids arc formation without the nec(‘a- 
sity for any air blast or rotating electrodes. The 
gap is practically noiseless and no chemical action 
takes place. For tlie high potential power con- 
densers sheet glass has lK*en found the most con- 
veni(‘nt dielectric under laboratory conditions. 
Owing to heating effects, however, such condensers 
(^nnot be used for more tlian thn^e to four hours 
with oscillatory currents. It is therefore necessary, 
in long oi>erations, to provide a «liiplicat«‘ set of 
condens('rs, so (hat one may Ix' cooling while the 
other is in use. The glass and sheet metal plni(‘s 
are stacked and kcjjt nndiT oil to prev<‘nl brnsii 
discharge. A oommeicial condenser of similar (vi>o 
has paper for dielectric and aluminium foil 
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venlently applied In the rapid melting of ferrous 
alloys in surroundings absolutely free from carbon. 
A cylinder of the metal or fragments occupying the 
same space is emlK^ddial In line sand, lime, mag- 
nesia, or similar material, enolost'd In a quarts? tube 
and .snrroniHhxl by a eopi)er tnbi' with ten or more 
turns wcuihl round the cylinder. Water Is circu- 
Iah‘d llirough (lu* (uIh*. tlie (unls of w’hlch are 
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0-020 mm. thick for mclal slu'ct. Tlu* layers are 
built lip aiKl strongly coinprcsscd under oil, and 
the built-up structure is scaled uiid(*r oil in u mclal 
case In vticuo. Siicli condensers cost, twice as much 
as glass ones of similar capacity, hut tlicy arci more 
IiorUible and do not uiuhTgo daugcTous lu'ating. 
They cannot, howc'vcr, be easily rcjiaired when rup- 
tured. Th(‘ circuit us(mI with single phase <lis- 
charge Is shown diagrammatleully In Fig. 1. The 
furnace repiesented by F has usually a primary 
inductor coil with 50 or mon* turns. Within this 
Is fitted a cylinder of micaiilte or quartz to give 
electrical insulation from the crucible or object to 
iK) heated. A convenient method of lieatlng a small 
muss of mat(‘rlal to a high KmipiTuture is to have 
within the insulation a “ focus inductor,” which is 
a single-turn coil made up of as many straps of 
conducting metal as will give a length approxi- 
mately equal to that of the primary coil. The.se 
straps are arranged as shown in Fig. 2 connected 
to an interior portion which encloses the mass to 
be heated and which must be capable of resisting 
the temperature to be attained. This arrangement 
has the effect of focussing the electromagnetic field 
upon the mass to be heated. The high-frequency 
method of induptlve heating can he very con- 


coiinccled to the secondary of a suitable nlr 
transformer. A high friiimmcy JO.M.F. (10' cycles 
or inor(‘) is applUMl lo Die primary. Tlii‘ (*mbedd(s.I 
mass rapidly fuses, n^lainlng ils siiaiH^ in Da‘ mould 
from which ii may, If di'sired, be run off throngh 
a jdug-hole. In such ( xju-rlnK'iils it Is found that 
vigorous circulation tuKos jdaci' In a mass of molten 
condiu’ling material lying in a non-coiidm'Llng con- 
tainer. Undm' tin* inllnenc(‘ of Indueed current 
the molbm material Ihovs up^^a^d along the axis of 
a cyliiKlrlcal ehamln'r and downward along its 
circumferential region W. II. I*. 

I'lvctric furnavv: Tvmjwrutuiv umfonnity in an 
— . ,1. I>. I'ergusim. ('hem. and Met. Kng., 

1010, 20, 2S;b 2SS, 

Thk maintenanee of a region of uniform teinpf^ra- 
ture in an ck'clrlc fui Juicc I’cqiilrcs (hat comiMUisa- 
(ion be made bu’ Die heat losses at all jioinls, 
.and as the lieal Ioss(*s are nevc-r uniformly dlstrl- 
hut(‘d, the h(‘al siipiily must likewise be iion- 
uniforndy dlstrihulcd. In a tube* furnace It Is 
iie(‘<‘ssary to contiol Du‘ luaiting of tlu' ends Indc- 
ptmdenlly and in the di‘yign of a furnace -15 cm. 
long, capable of hraling iinlfoi'mly a ri‘gion 10--- 
12 em. long and 0 cm. dlain., Du* nmire was uni- 
formly wound jind the (md sc'ctions, (aieh indepen- 
dently controlled, w<Te wound more closely. The 
heating <*leinenl was comiM)s<‘d of I no ludlcally 
groov<‘d aluiidum tubes, oik* of which would easily 
slide into the other. Fach <*nd of Dk* smaller tube 
was wound for a distance of 10 cm. wltli OH njm. 
diani. idatimim win*, and Die whole was coated 
with alundum cement and haked. 'J'hc tube was 
then lnsert<*d Into the larger tube and the ends of 
the colls brought through holes made for the pur- 
f»os(', and wouml back <m Die out(*r tulie to Its ends. 
The centre portion of Da* outer tub(‘ was then sepa- 
rately wound, and the wliok* covered with alundum 
paste. The heating luN* was insulated with suc- 
cessive layers of magnesia, fireclay, and calorox,’* 
and plugs were fitted in the ends of the tube. In 
general, the use of alternate layers of good 
and poor conductors effe(.*t8 the best Insulation. 
The furnace as constructed gave a temperature 
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uniformity of ± 0-5° at temperatures ranging from 
to 1190° C. and a constancy of + 0-25° C. at 
1000° C. and 1190° C.-C. A. K. 


Patents. 

FurmcvH: Control of rlectrio . W. J. Howard, 

fthemeld. Eng. Pat. 12:^,845, 13.3.18. (Appl. 
4428/18.) 

An api^irirlns for raising and lowering an electrode 
Jn an chviric fiirnniv is combined willi a solenoid 
or electromagnet, widch is arranged in a shunt 
circuit txdween I he eleclrode and the hath. The 
solenoid is lnoi)erative during (he normal working 
range ot (lie voltage, but, wlien the lalter drops 
below a predelermined value, acts uiJon the raising 
and lowering meehanism. The armature or mov- 
ai)le memlKT of the electromagnet or solenoid Is 
noted iirxm by a spring or equivaleid, which exerts 
llltle foree upon the armature during the first 
stages of its moveimmt, hut acts stroiiglv during 
(he later stages.- n. N. ^ 

Furnnvfs: lieunlator for clrrtrio . F. \V Smltli 

Westlield, N..r. T'.,S. Pat. 1,282, 47S. 22 10 is’ 

Appl., 5,1.18. 

The regulator comprises a fluid motor, o.//., a oom- 
pressed air (Uiglne eoiin(‘et(‘d to one or nior(‘ of the 
lurruKV ekstrodes and adaided to ohang(‘ their 
position. An eleetro-niagnetle dcwlee, normally cut 
out of the circuit, is provided for regulating a valve 
for coni rolling tin* mol or, the (dectro-magnetic 
arrangement Indiig resi)onsiv(‘ to variations In the 
('leciric eondlllons of the (‘Ux'trode elreuit, and 
adapted automatically in move the valvt* to shut off 
Iho motor on failure of voltage in the eleetro<Ie 
<‘lrcult.— H. 


I'urnace; EUrtrlc - A. Ci.<l\v('ll. Assignor 

to Jbe hUH'trie Railway Improvement (V) Cleve- 
land, Ohio. U.S. J»a(. 1,290,902, 14.1.19. Apnl 
1.5.15. ■’ 


The hot lorn of (lie furnace chamlMn* is formed of 
gmmilar lilgh-resistance eonduetliig material, and 
adjustahle electrodi's are inountisl in the ehamlKu- 
above the inntiTial. Arcs are formed l)(‘tw(*en tin* 
electrodes and the resistor material, and tlu‘ furnace 
Is surrounded by an el(‘ctro-magnetie coil, .so as to 
produn* a magmdic field for direeting and .steadying 
the arcs. Two furnaces may k‘ connected in series 
one being adapted to net as a rheo.stat and preheat- 
ing furnace during the heating o|M‘ration of the 
stWKl, and the lalter Is then adjiisfcsl to act ns the 
rheostat and preheahu* during the final heatlinr 
oiK‘rntion of the lirst.-R. N. 


ElPctrodes. F. Newbery. Maiiehost^'r, and 
rard, Harwich. Eng. Pat. 123,930, 
(Appl. 10,702/18.) 


II. Ger- 
34.10.18. 


Battery; Electric . N. K. Chaney. Lakewood, 

Ohio, Assignor to National Carbon Co., Inc. U S 
Pat. 1,292,254, 21.1.19. Appl., 17.0.18. 

A DUY cell mixture contains carbon free from 
ferrous sulphide.— B. N. 


Elyctric, storayc batterirs; Process for preventing 

formation of an explosive gas mixture in -. 

A. Alcher, MUlhclm. Ger. Pat. 308,900, 1.12.17. 

The danger due to the formation of an explosive 
mixture of gases during the charging of accumula- 
t<n-8 is minimised by leading a current of air Into 
the ek*ctrol>te and thus diluting the ga.ses. 

— J. F. P>. 


(latvanlc cell with two elect rot ytes separated bii a 
diaphragm. Sehuster-Patent-Ges. m.b.il., Berlin 
Ger. Pat. 309, .531, 28.12.10. 

The two eh'elrolytes have different densities, tlie 
lighter liquid which surrounds . (lie diaphragm 
.Mtanding at a liigher lev(‘l than the lu^avler liquid 
which is insble the diaphragm. Thus a port Ion of 
I he diaphragm Is only moistened with liquid on I la* 
outer sale aial the ligliter liquid is enabled to i)C‘no- 
Irate mori' (\nsily to the inside. Moreover, llie 
ligliler li(]uid also has aee«‘ss on tia' oiilside lo tlie 
bottom of (lie diaphragm, and its i>enetration up- 
wards tlirough Ilie (liapliragm into tla‘ heavier 
liquid Is assisted by lla‘ dlffereneo in the siK.‘cIfic 
gravity of the t\vo liquids, q'he intimate inioi- 
IK‘net ration of the two li(iiii(ls mav Im‘ nssist(‘d i>v 
eonstrueling the uiqKU* part of Da' diaphragm wilii 
thinner walls tliaii the low(‘r, so tlial tlu' access of 
tlK‘ lig]il(>r (‘leeti'olyte to Da' la'avler is facl!itate<i. 

-J. F. B. 

PermanoHnates. T^S. Pals 1,291.0S0--2. Ncc VTI. 


Pirorninu hronnne. F.S. Pal 1,292.010. t>ee 5’II. 


Xn.-FATS; OILS; WAXES. 

OHUuje seed oils. I. S. Kobayashi. Kogyo- 
Kwagaku Zasshl (J. Chem. 1ml. Tokyo), 1918, 21, 
12^15 — 1245. 

An awunt of analy.ses of Die oils from the .seeds 
of the citron (Citrus aiirantimn, L., sub. sp. junos, 
Mnk.), Cliinese citron (G. uurantium, L., siih-sp. 
sinensis, Engl.), and kumquat (Fortunetla japoniea. 
Swingle). The cliaracters of the oils an' shown in 
the following table:— 


An electrode, for use in the detection of objeci 
mibrnorBwl in chlorklo solutions sudi ns son wiilo 
18 formed of or conted with silver which Is In ele^ 
trlcal connection with a conductor, and no inetalll 
surface, exct'pt silver. Is expos<'d to the chlorid 
solution. Silver cliloride Is applied to or deposite 
electrolytlcally on the silver surface, and the ele< 
trode Is preferably enclosed In a protective wnii 
ping of i>orous material, such as canvas o 
flannelette.— B. N. 

Elictrolytlc cell. E. E. Niswonger, Dayton, Ohio 
and P. McDorman, Niagara Falls, N.Y., Assignor 
to The Electro Chemical Co.. Dayton, Ohio. U S 
Pat. 1,292,024, 21.1.19. Appl., 28.9.18. 

A SERIES of vertical electrodes, of height less thai 
tMt of the cell, are mounted In the bottom of th( 
^ members, extending to th< 

trSles -B ^ arrai'K^^ to rest upon the elec 


Oil from sood of ; 


^ (’ilron 


.Sp. srr. at l.'iViU’. .. 0 9221 

Acid valiio . . . 4 97 

Saooniflcatloi) volue .. ' 19.) 1 

Iodine value (VVijs) .. 100-42 

Refr. Index at 20° (’. . . 1-4720 

UiiHapon. matter, % .. 1-28 

Fatty acidH : l 

Sp. gr. at ,')0°/4‘‘ f. . . 0 8714 

i 33 5-34 

Solidif. pt., ° C. . . 29-30 

Neutralisation value j 200-9 
Moan mol. wt. , 279 6 

Refr. index at 40° C, i 4551 
Iodine value (WIjs) i 102- 1 3 


( 'hiiiase 
citrou 


Kumquat 


0-9200 

! 0 9223 

0 90 

i 1-05 

, 193 7 

193-4 

105-27 

113-03 

; 1-4722 

! 1-4730 

1-22 

1-22 

0-8738 

0-872:. 

1 40-41 

32-33 

' 33 .5-34 5 

26-27-5 

202 9 

199-2 

1 276-8 

281-7 

i 1-4558 

1*4576 

, 105-9 

114-06 


The oils are of the semi-drying class, and the pro- 
portion of solid fatty acids is about 19—27%. 

-J. C. W. 
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(ilyceml; Determin(Uion of and the water con- 

tend of glvcerin from the specific gravity and 
foiling point. A. Grtin and T. Wirth, Z. angew. 

. Chem., 1919, 82, 59-02. 

Recjorded values for the sp. gr. of pure glycerol at 
15°/ln® ran}?e from 1-2594 (Nicol) to 1-2090 {Ijcm). 
lu the case of highly couoeiitmted glycerin the sp. 
gr. alters, according to various authorities, % 
0-0025 to O-OOilO for 1% of water. Glycvrol purified 
by distilling twice In a vacuum and dried over 
phosphorus jjentoxlde In a vacuum for 5 montlis 
had the sp. gr. at 15°/15° C. 1-21552 ±0-0001, which 
agrees with the value given by Gerlach, and It Is 
concluded that the table given by Gerlach (this J., 
1SS5, 22G) is the most tnistworlhy for determining 
the amount of glycerol from the sp. gr. For deter- 
mining small (luantitlea of water in glywriii the 
boiling-point method affords tlie most accurate 
means, the presence of 1% of water lowering the 
b.pt. of pure glycerol from 290° C. to 239° 
Schlcicrmacher’s method (Her., 1891, 24, 944, 2251), 

In which the glycerin is heated over mercury in a 
sealed capillary extension of a IMube, may l»c con- 
veniently used for this determiiuitlon. The follow- 
ing results w'ere thus obtained ‘ 


and a portion thereof purified, dried, and rtd timed 
to the main body of the gas, which Is then heated, 
and again passeil llirough the oil. lu a m<Mliaca- 
tlon of the mellnKl n relatively large proportion of 
the hydrogen is purified and drhMl at that stago 
of the proot‘ss at whh'h a largti amount of water 
is htrmed, and only a small protX)rtion at tlio stage 
when only a lltlle water Is produce<l.~0, A. M. 

drease and oils; Apparatus for c.rti'acting — ■ 
from garhat/v. Fdgerlou, l‘hlladelj>hla. Pa. 
F.S. Pat. 1,292,7:18, 11.2.19. Appl, 2.12.1fi. 

Giuuse ct4*. is extracted from garbage In a tank- 
like retx'idac-le with a vertical cylindrical wall, 
which is heated liy means of Internal steam colls- 
connected \\llh a series of pljn's outside the vertical 
wall.- C. A. M. 

Cot(on s(( d : Pvvpaiattnn of —■ for millituf W. W. 
Me(’uw, .Assignor to Tla* ProeU'r and (Jamldc' Co . 
rinclunatl. Ohio. II.S. Pat. 3, 292, HtU), 11.2.19 
Appl., 21.7.12. 

Puiou to milling, cotton-seed is iieati'd for a sliort 
time at 31)9° to 180° F. (7l°- 82° C.) and tlien cook'd 
to atmospheric teiupi'i at un'.— C. A, M. 


aiyccrci % ....I 100 | 99 j 99 ' 98.) j 98 97 r> 117 90 6 , 90 96 6 j 96 
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The lower b.i»t. of the 100% glytvrol as compared 
wltii that found by Gerlacli (lor. rit ) is uttrihutahle 
to the absorption of 0-05% water In charging the 
capillary tulx'. Heated in a distillation flask the 
same glycerol showed a constant b.pt. of 289°— 
290° C. The presence of organic or inorganic salts 
(e.g. 1% of sodium chloride) In technical gl.vwrins 
did not nnVet the b.pt , hut the method Is not 
applicable to glycerins containing more than tra-vs 
of polyglyeerols. For technical purposes the b.pt. 
may lx* lieterinlned by Einlcli’s method (Monalsb. 
Ohiun.. 1917, 38, 219) in an ordinary capillary tutx*. 
(Sec also J. Chem. Soc., May, 1910.) — C. A. M. 

Disi illation of alhurnin. Pictet and Cramer. See 
XIXa. 

Paiknts. 

Chrmknl reactions [hydrogenation]; Method of 

effecting . K. F. Steward, Washington, P.C. 

IT.S. Pat. 1,284,488, 12.11.18. Apjd., 19.8.12. Re- 
newed lO.G.lO. 

A Fi.uin mixture of an uusaturated fatty acid or 
other substance with a caUilyst Is tlirown by 4*entrl- 
fugal force into a layer or film (e.g. by lH*ing fed 
on to a rapidly rotating surface near the axis 
tliert'of), and is simnllaneously expo.sed to the 
action of hydrogen or other reacting gas.— €. A. M. 


Fatty substances ; Uydrogenaiion of . .T. Boyce, 

Chicago, 111,, Assignor to American Colton Oil 
Co., Outtenberg, N.J. U.S. Pat. 1,291,384, 14.1.19. 
Appl., 7.3.12. 

Hydrogen la passed into a charge of oil which con- 
tains a divided catnlyst and may lx* in vacuo, and 
after the absorption the excess of hydrogen is passal 
on to a second charge of oil also in vacuo. In one 
modification of the process the oil, after hydrogena- 
tion, is removed from the vessel leaving the catalyst 
behind, and a second charge of oil is introduced, 
care being taken to exclude air from the vessel. 

-~0, A. M. 

Oil; Process of hardening • — . C. Bills, Montclair, 
NJ. U.S. Pat. 1,294,008, U.2.19. Appl, 2.2.10. 
A CURRENT of hydrogen Is made to circulate through 
a oomparattvely stoUow layer of oU, contalnl^ a 
finely-divided catalyst, the unabsorhed gas collected, 


Fat, ira.r, resin, etc. from vegetable eelluloHfo 
tnaierials; Process for recovering — , G. 
I4ch\valbc, Kbcrswaldi*. Gcr. Pjil. .209,555, 2.S.17. 
The raw plant lualcrials are licaU'd with acids, 
acid salts, or sails wlilcli luodutt* acids; thi'y are 
tlicn bealcxl or dried by lu'at and cxIraotiMl with 
suilable solvcnis after imutralislng (lu; acid, If 
juMvssary. Tlu* yi(*ld of fatty subslaiict's is doubled 
by the iircllndnary irealinent with acid. For in- 
stanc('. 1-5% of waxy maltcr can Ik* (‘Xtracled from 
straw by cliloroform bid after tlu* iioatment with 
acid 2 %‘Ih obtained. Wood, l('avcs, iK*at, chaff, (dc. 
may also bo treated In the same manner. -J. F. B. 

Soaps containing benzene hydrocarbons in soluble 

form; Pieparation of . .1. Simon und DUrk- 

helm, Ofl'enbacb. Goi“. Pal. .209,574, 10.10.10. 
Addition to tier. Put. 207,129. 

Alkali salts of napbtbenlc and poly naphthenic 
acids ar(‘ usi'd in jdaee of vegetable and animal fatly 
acids in soaps, us th(‘y postK'Ss a greater absorptive 
eapaelty for hydrocarboiiH.— J. 11. J. 

Solvents for fats. Eng. Pat. 121,072. ^ee 11a. 

fjubrlcating -grease. IJ.S. lb\t. 1,294,130. Ncc ITa. 

Grease from icool-n ashing water etc. Eng. Pat. 
32:1,048. Kee V. 


Yin - PAINTS PIGMENTS! VARNISHES i 
RESINS. 


Ponmarone resins; Technical . 2. Mnreusson. 

Chem.-Zeit., 1919, 18, 93-93. 


The amount of coiimarone resins produccxl annually 
in Germany lose from about 0000 tons prior to the 
war to loV) U) 11,000 tons In 1917. The resins 
have been classified In 30 different grades, accom- 
Ing to their hardness and colour, whilst four grades 
of dlsUllatlon residues containing coumarone resin 
have been distinguished. The maximum price per 
100 kilos, ranged from M.50 for black fluid resins 
to M.250 for pale hard and brittle resins, Coumarone 
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resins are soluble In the ordinary solvents for fats, 
with the excjeption of petroleum spirit, but this 
drawback may be remedied by adding benzene or 
solvent naphtha to the ixdroleum spirit. They are 
mainly utilised In tlH‘ paint and varnish industry, a 
mixture of cournarone resin and boiled lln.seed oil 
dryln)^ to a dnrahle, hard, non-sficky him. In the 
drying of a comnarone resin varnish the following 
proee8St*.s oeeur;- (1) lOvaporalion of the solvent; 
(2) partial «‘var)oration of the oily const Ituents of 
high b.pt. ; (.‘I) oxidation of the para indene; (4) eon- 
version of the paracoumarone into a polynieri(? modl- 
licatlon. Th(‘ vaniish witho\it the addition of 
linseed oil, tung oil, etc., has tlie drawback of 
yielding films which are lacking in elasticity and 
resistance to weather, whilst, even when completely 
dry, the lay<‘r is softeiKMl by the addition of a 
second coat. Considerable (piantitles of cournarone 
resins are also used In the manufactur«‘ of ])rlntlng 
Inks. The l^est preparations contain a mixture of 
ordinary lithographic varnish with the soft or fluid 
resins, whilst for newsi)aper Inks mixtures of 
cournarone resins with mineral oil or tar oil, or dis- 
tillation n‘sidu(‘s containing cournarone resins are 
used. A further application of tl»ese ju'oducts is for 
sizing pap(‘r. Although lliey cannot b(' saiKmified, 
even when heat(‘d with nlcoholl(‘ alkali In an auto- 
clave, or by heating ^ Ith soda-lime at 2.“*0o to 2(10^ (\, 
they can l>e mad(* Into an (*imilsion with glue or with 
rosin soap, which is suitable for this purpose. 

-C. A. M. 

Patents. 

Titanium productn [for piamrntfi etc.]. Titan Co. 
A/H., CUiristhinia, Norway. Kng. Pat. 110,2h(l, 
10.4.18. (Appl. 0)111/18.) lilt. Conv., 24..5.17. 

The so, present in titanium hydroxide precipitated 
from a solution of th(‘ sulphate is neutralised by 
treatment with an Insoluble alkaline-earth eom- 
pound. For example, moist pn'clidtated hydroxide 
(100 kilos.) containing TIG,, 410: SO.,, 2-4; 11,0 
(combined), 0-7; water, 420%, is mixed with finely 
powderi'd chalk (r)-72 kilos.) and tlie mass is cal- 
cined in a rotary furnace, whereby tlie excess of 
chalk is converted into ealelum lltamite wiiilst the 
hydroxide Is converted Into tit.inlum dioxide. The 
resulting product eontnlns TlO„, 84 0; ('aTiO.,, 2 8; 
and CaSO„, 122%. (Calcination is facllltalcd i)y 
the porous (Yuiditloii of the mass, brought about by 
the carbon dloxhh* wliieti e.se;ip(‘s on nmitralisjition. 
Calcium tltamiti* has a high n'fraetlve index 
(n„ •24), and a low soluhiUty. The alkaline-earth 
compound may also hi‘ us(m 1 in quantity only just 
sufllcimit to neutralise the SO, pn'sent.— E. W. L. 

Dopes; rrmiuclion of . (Vllon. Ltd.. T. Tyrer 

and Co., Ltd., and T. Tucker, Loudon. Eng. 
Pat. i2:k(;2s, 2'‘.2 IS. (Appl. r);;oo/i^.) 
NiTRiX’Ei.i.uLosE Is dlss()lv(‘(l III isobutyl Isoluityrate, 
solullons up to ;{;i% strength iieing thus ohtaiiiahle! 
The rate of drying of the doja* may in* inereascMl 
by the addition of acetone, or similar dllueiit, or 
of other esters, such as butyl neclate. The dope 
can be used on either cotton or linen fabric. 

~E. W. L. 

Pine resins; Process of and apparatus for distUJinff 

crude . R. Duiiwodv, N(‘vv Orleans, La. U.S. 

Pat. 1,201,800, 21.1.10. Appl., 12.1.1S. 

Crude gum resin Is passed through a nuniher of 
strainers with nieslies of different size, the un- 
strained portions separated from the strained por- 
tions, and the former distilled to separate the rosin. 
VaiKiurs of the dhsllllate are pas.sed through the 
strainers to dissolve any gum present, which is then 
added to the strained portions previously separated. 

-0. A. M. 

Resin etc. from cellulosio materials. Ger. Pat 
300,555. See XII. ,, 


XIV.-INDIA-RUBBER; GUTTA^'PERCHA. 

Patents. 

Balloon envelopes and the like; Fahrio for and 

method of manufacturing and aftertreating the 
same. R. Wh(*atley, and The North British 
•Rubber Co., Ltd., Edinburgh. Eng. Pat. 5915, 
20.4.15. 

The layers of rubber or otlier gas-retaining media 
employed for coating balloon fabrics are protected 
from the action of actinic light by Incorporating 
with the coating medium a red. orange, or yellow 
colouring matter which is soluble in the rubber or 
other composition employed for coating. For in- 
slaiice, to a dough containing 100 parts of nibber 
is added a solution of 2 parts of “ Oil Red S ” dis- 
solved in mil-tar naphlha; or the coated fabric is 
treated with a solution of " Oil Amber 12777 ” in 
eoal-Lir naphtha by dipping or external apidicatlon, 
the dyestuff being ahsorb(‘d by the rubber. 

-J. F. B. 

Ruhher waste; Process of treating . Cotton- 

containing ruhher composition. J. F. Johnston, 
BarbiTton, Assignor lo Electric RiiblXT Reclaim- 
ing Co., Akron, Ohio. U.S. Pats, (a) 1,291,535 
and (a) 1,291,530, 14.1.19. App]., 25.4.18. 

(a) Ruhrer waste, 100 lb., containing cotton is 
iK'ated at about 200° F. (150° C.), with a reclaiming 
mixture containing a 2% solution of sodium 
hydroxide, tog(*ther with resin, 5 Ih., and desiil- 
phurisiHl petroleum (kerosene), 15 lb., the mixture 
being agitated, (a) A mass of reelaimod rubln'r 
having distributed through it col ton tihre which has 
hiHiii sui)ji‘cted to the aclion of eauslie alkali. 

~E. W. L. 

Rubber; Process for vulcanising and products 

obtained ihvrvbn. W. A. (Jlbbons, Flushing, 
N.Y., Assignor to New York P.idting and Packing 
Co. U.S. Pat. 1,291.S2S, 21.1.19. Aj.pk, .20.8.17. 

lUiaaKU or similar mal(‘rlal is vulcanised by means 
of /J-dinitroautliraquinoiK'.— C. A. M. 


rents for rubber. Eng. 1‘aj. 124,072. Nec ILv. 
Coating fabrics. Eng. Pal. 122,5.51. Sec V. 


XV.-LEATHER; BONE; HORN; GLUE. 

Tannins. I. Hnmnmvti-tannin. K. Froudeuberg 
Ber., 1919, 62, 177--185. 

By hydrol.Nsls with tannase in dilute aqueous solu- 
tion hamainell-taniilti yields gallie add and a sugar 
(ealeulated as a liexose) in quantities eoiTespoiid- 
ing with the formula of a digalloylhexose, 
^'20^20^14- sugar appears to contain a normal 
chain of six carbon atoms. (See also J. Cliem. 
8oc., May, 1919.)— C. S. 


(Jelatin; A 6.90/7)/ jon of tea ter by . E. B. Shreve. 

J. Franklin Inst., 1919, 187, 319—327. 

Gei.atin jelly was made by dissolving 20 grms. of 
selected dried gelatin in £K) c.c. of water or of a 
desired solution, and allowing tlie solution to set 
In a refrigerator either in large flat dishes about 
12'' diam. or in small dishes about 0 cm. In diam. 
In the former case the resulting slab of jelly was 
cut up into discs 2 cm. in diam., 30 of which were 
used in each exiierlment; In the latter case a 
measured quantity of the gelatin solution was 
taken and the lellr left in the dish throushont 
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Cl. XVI.—SOILS; FEBTILISEIiS. 


Ml 


the experiment, Estimation of the amount of 
imbibed water or solution was made by weighing, 
more constant results under the same conditions 
being obtained than by estimating the change of 
volume, either by a displacement method or by 
direct measurement. It was found t1iat imhlbitioii 
Invariably increases with rise of temperature. It 
is suggested that this is not a contmdlction of 
Chateller’s theorem, according to which, ahso^)- 
tion of water by gelatin Ixdng always accompanied 
by evolution of heat and contraetioii, it should Ik‘ 
favoured by cold and prvssurc, but that tlic rate 
of absorption is so low dial equilibrium is never 
attained, the higlier results with increase of tem- 
Iieratiire being due to higher rates. It Is also 
shown that although (he amount of imhihitlon is 
less in solutions of sodium sulphate, sodium tar- 
trat(‘, sodium citrate, sodium acetat<‘, aicohol, <le\'- 
tros(‘, and sucrose than in water, aiul greattT in 
solutions of potassium, sodium, and ammonium 
chlorides, and sodium chlorate, nitrate, and 
bromide, the imbibition of jellies inadt‘ up with 
these solutions instead of widi evatt'r Is always 
greater than that of a j(‘lly made with waiter only: 
the same etfeet is obtained if die water-jelly is 
allow\Ml to absorb completely a small amount of a 
solution of any of diese substances and is dam 
reduced to its original weiglit by evaporation. j 

-It. V. S. I 


Fission products of horn, llrahm and Zuntz. 
XI Xa. 


Ta'ients. 




TnnniUif of hides and .skins; \pparatus for the 

rapid . F. dilardliii, Turin, Italy. Kiig. Pat. 

a.J.lS. (Appl. 5S7I/18.) Int. (’oiiv., 

0.4. 17. 

The hi(l(‘, st ret died on a frame, is pass<al between 
(say three) sueeessiv(‘ pairs of supi'rposi'd jdanes, 
(*aeh plaiK' being so I'oriued as to cons(itui(‘ a 
number of eidls to whieli I a lining ll(|uor can he 
supplied uiuliU’ itressure, or in w’lilch a reducisl 
pressure of air can he maiiilaiiied. The cells of 
the three pairs of planes are so spai'isl and shaiwd 
as to ensure' (hat on its exit from the third pair 
practically the wdiole surface of the hide has been 
in contact with tanning liquor under iircssure. 
The tanniug liquor may he supplied to hotli upjH'r 
and undt'r plane simultaneously, or it may Ix' 
supplied to die cells of one plane? only, a re*eluri‘<l 
air pr(‘s.sure being meanwhile' maintaine'el In the 
cells e)f the other plane of the pair. Automatic 
valves are jiroviele'ei in the inlet tulx's leading to 
tlie cells for the' purpose of closing the inlets in 
the event of an air-tight Joint hetweem hide anei 
cells not having been maele. It Is stah'd that the* 
tanning of each zone of the hiele' is e'oiuplete in a 
fe'w minutes. The successive pairs of ])lanes may 
bej replaceel by successive pairs of cylinders with 
similar cells arranged radially. — E. W. E. 


ant to water and acids by this treatment and can 
be turned and pollNlu'd like vulcanite, gulallth, 
celluloid, etc. I^Aadlng materials as well as sub 
I»hur may also added.— J. F. li. 

(hvasr from miter used for trashing hides. Eng. 
Pat. ]2:i,S|S. See V. 

rpronjiug paper etc. (ler. l»at . TO,(J8t). See V. 


XVL SOILS; FERTILISERS. 


^^^nc nlttoge^^ accumulation in the .soil; In/tuene^n 
oj ^'a//voa thr . , 1 . K. (iivaves, E. G. Carter, 
in- .1. Agrlc. Ues., 11)10, 16, 

1.1.C ' ' 


A s\M)Y hiam soil was used for da* experiments, 
((.uitaining jdl die (deiueiils <>f jtlaiil foocl in alain- 
daiici' (‘Xeept nilroLien, of wlileli (udy U ir»% was 
pre.senl. d’ho air-dried soil was illvdi’P'd iud> 100- 
gnii. pordons to each of wliieh was ii<ld»Mi 2 grins, 
of dried blood. 'Fhe sail wdiose ai l ion was to be 
invi'stigatt'd wa.s a<Ided in gradnnled niiioiints as 
a standard s<dulion, and dnai walm* to make the 
moist lire c(U)l(‘iij 20‘:„, 4d)(‘ sanij)le Ihus treated 
was iiieuliab'd a( for 21 days, and then 

die nil rie nil rogi'ii di'lerinlned h.\ reduef ion wdth Iron 
and suljihuric acid and disdiladon of the ammonia. 
Th(‘ salts ti'sted were tin' chlorfdi's, nitrates, 
sulpliati's, .Mini carbonates of sodiuiii, potassium, 
calcium, inagiicsiurn, luaiigaiK'st', and iron. It was 
found that the to\ieit.\ of lliese sails was d(‘l(‘r“ 
mim'd by the speeilie iiaturi' of tlu' salt and not 
by the Ions. In ordiu* of decreasing toxicity the 
sall.s wcri' : sodlinn sniphati*, sodium carhonab', 
caleium <‘arhon;it(>, potassium sulphate, potassium 
earhoiiate, fc'rric nil rate, sodium nil rati', nmg- 
lu'sium sulphat(‘, A-rri** sidplniti', caleium nitrate, 
potassium nitrate, potassium chloride', magm'siulu 
nitrate, manganous cailxniati', maiigauous chloride, 
manganous suliiliate*, lerric earlMinatc', magneKliirn 
chloride*, mangamiiis nitrate', le'rrlc chlorlele, inag- 
iie'slum carbonate', soelinm chlorlele, calcium 
e'hlorlele*, cale-ium sulphate'. The liicre'aso of 
toxh'ity wdlli e'once'iit rat ion was much more rapid 
ill some cases than in otlie*rs d'lu' eominon alkali 
salts of sf>il were* Ae'iy toxic le> die nitrifying 
eirganisms ami gre*ally re'(Iue*e'el the nil rie nitrogen 
acciirnuladem. Most eif die* salts acte'el as stluiu- 
laiits to iillritie-atiem in some* at le'ast of the con- 
eentradons use'd. d'he only one's which failed to 
give any stimulalion w'ere seidhun sulphate and 
carbonate, ealcium carbonate', jiotassluni sulphate 
ami carbonate, ami fe'rrle- nitrate'. Calcium chlorlele 
and sulphate' Incre'asi'd the nitric nitrogen accuinu- 
ladon <)7% and t)7% re'Sjiecdvely. The nitrates 
eause'd loss of nitrogen In some* eone'cnt rat Ions and 
hxalioTi of nitrogen in others. Manganous nitrate 
was die strongest nitrate stimulant. — .f. II. J. 


Adhesives; Process of manufacturing waterproof 

. S. Buttermnn, Madison, Wls., Assignor to 

United States of America. U.S. Pat. 1,291,391), 
14.1.19. Appl., 3.8.18. 

A WATERPROOF ndlicslve consists of casein, 1; water, 
2; oil, 0015; hydrated lime, 015, in water 0-90; 
and S(xllum silicate 0-70 part by WTight. — E. W. L. 


Feathers; Manufacture of plastic masses from . 

M. Matthacy, Berlin. Ger. Pat. 308,755, 12.12.10. 

The feather material is heated with water under 
pressure at 140®— 160° C., then treated with sul- 
phuric add and washed with water, after which 
it Is worked up Into sheets, rods, etc, either directly 
or after giiiMUng. The material is rendered resist- 


Alkali salts in soils; (topper and zinc as antagonistic 

agents to the . B. I4pinnn and W. F. 

Gerlcke. Amer. .7. Bol., 1918, 6, 151-170. 
Experiments on harli'.v have sliown that small quan- 
tities of copjK'r or zinc salts an* capahli* of neutral- 
ising the toxic effect f»f comparatively large amounts 
of alkali salts In soils. 

Plants; Infliunee of organic compounds on the 

development of . III. G. Clamlclan apd 

C. Ravenna. Alti R. Accad. Lincei, 1919 [v], 
28, I., 13 — 20. (Compare this J., 1918, 598 a.) 

Further exiierinients have been made with various 
compounds related fundamentally to the vegetable 
alkaloids. (See J. Chem. Soc., 1919, 1., 241.) 

— T. H. P. 
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Huperphosphatd.i or like artifleial fertiltuvrs; Appa- 
ratus for the manufacture of . W. and H. M. 

Oouldin^?, Ud., Dublin, and 0. If. AllIl)oii, B<d* 
fast. KiiK. Pals, (a) 12;j,9]2 and (ii) 123,900, 
15.0.1S. (ApidH. OSaT) and 20,397/18.) 

(A) A VKimcAL HuiKTphosiihafo d<‘n wllh dlsdiur^re 
ofMaiinK across tb(‘ IkOIoiii (siv Knij. Pat. 11,215 
of 1900; this J., 1907, 421) Is [»rovlUt‘d with scrapers 
mounted on a hollow shaft extendinj? ui»wards al)ovc 
the den and nioviii); downwards by a screw fe<*d 
<liirin)i; th(‘ ]»rocess of rotation. Tlie discharjit* 
oiKMdriK <‘\l(mds rldit across th(‘ l)oltom and Is 
provided willi verlical sliding doors on each sld»‘ 
whlcli <liv]d(‘ (fie den into two coniiiartmeiila witli 
a ciaitral free space above tfie <liHchar)te ojienln);. 
(a) In a V(‘rlical di'ii, tli(‘ sliilin^t doors are op(*rat(‘d 
automatically by the action of scrajier feedin;; 
mechanism. In a horlzontni den, the door which 
covers llie discharge* ojienlng is ofK'rated automat i- 
cally by the scrapc'r feeding mechanism.— ?. II. J. 


lytic activity of the free acids. The experiments 
were in all rases carried out at 96° C. ^th 7-7% 
sucrose solutions. Whilst A/2 acetic acid effectZl 
1 liour, it was without any 
^ in presence 

of N/2 ^dium acetate. Similarly A72 citric acid 
produced complete inversion in 15 mins, but was 
rendered quite inactive by the presence of N/2 
sodium citrate. With AV20 oxalic acid inversion 
was conqilete in 15 mins, but no action t(X)k plara 
in presence of A/5 potassium oxalate during the 
same perlml. It is known that the activity of 
strong acids, such as hy<lroehloric acid, is* not 
diminished but slightly increased by the presence 
of their salt.s. In hydrolysis by hydrochloric acid,' 
liow(‘V(T, strongly marked Inhlbitive effects wi're 
found to result from the addition of acetate citrate 
or oxalate in quantities more than equivalent to 
tlie free acid present; in such cases tin* strong 
mineral acid is entirely replaced by the weak 
organif* acid and the activity of the latter is 
dimini.shed or cut indy siqtpressed by tlie iiresence 
of its own salt.- J. II. L. 


(.alelum cjfnnnm idr ferliU'icr ; Manufactnre of a 
non-OuHlu — " (‘<tf)(tl)le of luinp spread. O. 
Neiiss and II. Sth'gU'r, Kssiui. (Jcr. Pal 21)8 209 
13.5.10. ’ * 

PKAT-LiiTKii Is salurat(Ml witli a salt .solution, r a. 
the wast(‘ llipiors from tlie i>o(asli imlustr.N, and 
the resulting slightly moist mas.s is mi.xiMl with 
crud(‘ calcium cyanamldi'.— I. p. n. 


Ainmomnm nitnile: l^rocrss for ihr manufacture 
of non-hi/(/roscopi(' — - l)or use as fertilis(r\. 
PadisclK* Anilln u. Soda-Fab., Jaidwlg.shahm. 
(Jer. Pat. .‘;09,0 (k8, 25.;!.10. 

A soLUTiox containing ammonium nitrate mixed 
with iHitasslum clilorldi* i.s <*vai)orat(‘d, preferablv 
at a low teujiK‘rature. A mixture containing equal 
parts of tile two salts is no mon* hygroscopic than 
Fhlli saltpetre, for instance, whereas pure 
ammonium nitrate is dilliiMilt toaiiply as a fertilise*!- 
iH'causc It is delhiuesceiit in the* air.’-.T. F. B. 

Fertiliser [ ,- ^eiraae sludtje 1. D. J. Fowler and 

(i. Mumford, Maucliestm-. i^S. Pat. 1,291 080 
11.2.19. Appl., 3.0.10. 

Her Fug. Pal. 8397 of 1915; (his J., 1910, 1074. 


M’aste, acids fiom niftoeellulose. (ha* I’at ‘iOO 930 
8cc XXII. • . • 


t^truf/lers reupent [for removing eurcss of lead 
from clarified molasses \; Composition of the 

precipitate produced in the preparation of 

Snikcriiul. NV(I(tI.-Iiu1 ! 

1918, 26, 11K)9— 1912. 

Pkevious to d(‘tprminlng tiie reducing .sugars iu 
cane molasses, It is gcmerally uecc's.sary to clarify 
with lead acetale,'(he excess of the reageut being 
removed by tlie adililiou of a suitable salt 
Striegler’s reagent (Torvooren’s “ Haiidboek,’’ 
p, 311), wblcli is used iu .Fava for removing the 
exee.ss of lead after clarifying luolas.ses with lead 
acetate, is im-pareMl by dis.solviiig 25 gruns. of 
oxalic acid in 250 c.e. of water, iumlrall.siiig with 
sodluiu earbonate, making up to .500 c.c., and lilter- 
iug off the pn'eifiltati* formed. 9Vrvoor(‘n stales 
that tills pn^cifutate Is .sodium hicarhouate, but 
exivrimeiits carried out by tlie author show that 
when sodium earlnmate is added to oxalic acid 
under the oomUlioiis .speellled, two ]»reeipitates are 
siKXi^Ksively formed, fn-st, sodium blnoxalati*, 
wliicli r(*-dis.solv(*s on continuing the addition of 
sodium carhouat(‘, and, second, sodium oxalate, ‘ 
jmrt of which later (lis.solves on making up the 
liquid to 500 c.e. with water. Tt is concluded that 
the reageut eonsi.sts of a saturated solution of 
normal .sodium oxalate, containing a small quan- 
tity of sfMiium hi('arlH>nate, and a slight excess of 
sodium carlMiiiate. — P. (). 


XVn.-SUGARS; STARCHES; GUMS. 

cane iuiee; Filtration of rair . H. s. 

Norris and W. II. Mi Allep. lul. Nugar .? 1919 

21 , 121 . 

lUw cane juice can lx* tilti-red satisfactorily If 
50 gnus, of kiesi'lguhr per litre In* addi-d to tlie 
liquid. An ordinary Buchner funnel with a 125 
cm. paix'r is usi*d, but under tiie paper a Hal piece 
of brass gauze is plaml, the available surface 
iKdng thus considerably iucrea.sixi. A litre of juice 
can tlius Ixi tillered in alxiut 5 niiu., whereas with- 
out this treatmept the lilter is soon obstruct ed. 

-J. P. C). 

Suct'ose; Action of neutral salts on the inversion 

hy acids. II. Colin and M. Ixjbert. Bull. 

Assoc. Chlm. Suer., 1918, 86, 14—17. 

The authors studied the Inhlbitive action of alkali 
salts of acetic, citric, and oxalic acids on the hydro- 


Cupiie-sodium h]ptro.iide reagent: Preparation of 
— for use in the detection and determination 
of suf/ars. E. .rustln-Muellor. .T. Pharm (^hlni 
1919, 19, 18-20. (S(‘e this .1.. 3919, 11 a.) 

A RF.AOENT, Which may lx* used iu lOace of Fehling’s 
solution, Is prepared by adding 20 e.c. of 10% 
eopjier sulphate solution slowly to 100 c.e. of 3,309% 
.sodium hydroxide solution. This .solution remains 
cU-ar when kept and does not give a precipitate of 
cupric oxide a\1u‘u Ixiiled.— \V. P. S. 


Carbohydrates of liehcns. Salkowski. See XVIII. 


Patents. 

Lwvoglucosan; Manufacture of . A. Pictet, 

Geneva. Eng. Pat. 321,725, 20.8.18. (Apiil. 
13,530/18.) Int. Conv., 27.12.17. 

lijffivoGLUOosAN, whlch Can be converted into alcohol 
by hydrolysis and fermentation, is produced by the 
dry distillation of carbohydrate materials, e.(i. 
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cellulose, snwdusf, or starch, under reduced pres- 
sure. (Clh this J., 1918, 49 A. W. H. L. 

Adhesive [fiom lupin seeds]: Process of manufac- 

luring an . H. Thoms and 11. Michaell.s, 

nerllu. Ger. Pat. n00.C»50, 7.9.17. 


the acidity of the wort incix^ases, and are deposltiHl 
on the yeast cells, exert this flocculating tendency, 
but where the yeast pt^ptast' Is able to decominw the 
dei>osltiHl proteins the yeast may retain its {K)wdery 
form. Ijjiuge has obat'ned that powdery yc^asts are 
eharaclerl.siHl by high iK'ptie activity.— J. *11. L. 


Powdered shells of lupin seeds are heated gra<liiully 
to about 100® C. with water or very diliile .v, elu- 
tions of calcium hydroxide or calcium salts, and 
the resulting extract is evaporated to the con- 
sistence of fish-glue. The galactaiis of the lupin 
seeds are extracted and modilUsl by partial hydro- 
lysis during the treatment, giving an excellent 
adhesive which .serves as a siib.stitiite for .starch 
paste or gum arable or tor finishing yarns and 
textiles and sizing i)ai)cr. The .simhI hulls are 
more Suitable than th(‘ entire se<‘ds for this lre:it- 
meiit and the kernels may be ulill.sed a.s foods! tills. 

- .1. F. P. 


XVni -FERMENTATION INDUSTRIES. 

Duistntie poirer [of Dcterminatuni of . 

I.. {\ Wilson and .\. F. Mimhln. J. Inst. Brew., 
1919, 26, (•>5--(;7. 

The aulhoi’s have found that in dtdermining the 
dlaslalit' iK>wer of malt by tin* method i>ublish(‘d 
by the Foiiiiniltee of the InslituU^ of Brewing (this 
,1., 19(H), it is unnecessary to extract tJie 25 
grins, of malt for ') hours, as iirescribcsl ; equally 
high n'sulls are obtained by 1 hour’.s extraction. 

~.T. II. J;. 


least: I'locculcut am! poudety fotvis of - - 
their cansrs. F. Schdnbdd an<l II Krumliaar. 
Woch. Brau., 191S, 36, 502-301, 342 -313. 

Addition of mimu'al acids or their salts is known to 
tran.sform .\t'ast from the llocculent to the dlsiKU’sisl 
or i)Owd(‘ry form. The tint hors found tliat by 
adding A’/IO hydrochloric acid to a tlocculent 
.susp(‘iislon of yi'ast in distill(‘d water, until the 
flocks were disixTs<‘d, and tlam filtering, the lilt rati* 
on tiTMtment with alkali yi(‘ld(‘d a precipitate con- 
sisting chiefly of protein, logethm* witli lime and 
phosjihoric aci<l in proiiortions i*orrcsponding 
approximately to dicalcium phosphate, (\*ilIPO^. 
On treating a susiMUision of a powdery distillery 
y<-ast in dlslill(‘d water, with a small (piantlty of 
A/10 monocalcium phosphate, and then adding A710 
sodium h.vdroxide droj) by drop, flocculation o)-curr<Hl 
long bi‘for(‘ lh(‘ llipiid was alkaliru' to phenol- 
phthalein. It is concliah'd that the formation of 
insohibk‘ dicalcium jiliosjihate <*an bring about Hoc- 
<Hilation. The fact that calcium hydroxide ami cal- 
cium .sills of v(uy w(*ak acids have a similar <‘fl’e<'t is 
attributed to tin* formation of dicalcium phosphate 
in the neighbourhood of the yeast cells owing to 
the exosmosis of phosiilmte ions from the cidls. All 
cases of llorvulation, however, cannot l>e explained 
by the action of calcium pliosphati*, and in some the 
change is probably brought about by proteins. If a 
susiiension of yiaist is treated with N/10 R<Klium 
hydroxide and filtered, the filtrate on acidification 
yields a precipitate consisting almo.st entirely of 
protein, which has a very strong fiocculatlug action 
on yeast. If, for example, a susriension of d 
IK)wdery distillers’ yeast, In distilled water, is 
treated with an alkaline solution of the precipitate, 
and then acidified, the yeast flocculates strongly. 
Yeast from hopi)ed worts yields a much larger 
quantity of the precipitate than yeast from swt^et 
worts, and Its colour is much darker, owing doubt- 
less to the presence of resins and tannin. It Is 
probable that to brewery fermentatioiu^, wort pro- 
teins wh|ch separate from soHitloii, eii^eetally as 


Peers: Air in yas used for cathonatiug . A. B, 

Bing. J. Inst. Bivw'., 1919, 26, 173-174. 

It is well known that the aeration of w'orls at an 
early .^tage of IVinienlatit)!! Is iKuieflclal lo yeast 
ix‘pix)d notion ; but iH'yomi tlio point at which 
altcmialion lias naichcd half gravit v, it Is actunllv 
harmful (cp. Bing, this .B. 1915, 1159). When ah* 
gains .‘ic<‘<'ss to the wort in llu‘ fermenting vo.ssel 
at a late stage ol the fciincnllng i)rocc.sH, soiiui of 
the cells arc cariicd back to llial phase of develop- 
ment which (hey should assnnu* at pitching, and 
reactions otlu'r than alcoholi<* h'riiu'ntatlon, whldi 
are necessary for Die <lcvt‘Iopimmt of charactiu*, 
are brouglit to a standstill. A from an 

aerated wort shows a nnmlx'r of budding cells 
which shonbl luwcr 1h‘ lu’cscnt c\(‘c|)t in small 
quantity, In a good pitching .M'ast. In (onnection 
with cbilUal. tillered and cari)onalcd bottled ales, 
even wlum tin* most clllclent filters ami puli) an* 
used, it is iini)osNlblt* to ri'inovi* all the yi'ast c<*Ils 
and other org.inlsms pr(‘S(‘nl In the lH‘t‘r. Nor 
would (hi.s be desirable, for If anything ai)proacli- 
Ing ultra fill ml ion w(*r(* praellst'd, colloidal particles 
might also be removed, whicli are known lo help 
in maintaining character and comlillon. The joint 

10 w'hleli lh(‘ antlior calls special altcnllon, how^- 
cver, Is (hat If tin* lMM*r is to n‘maln bright for 11 
reasonable joriod, lla^ smalli'sl tract? of air must 
not be alknvetl to gain aec(*.ss lo it. If air Is liitro- 
tluced with lilt' gas n.st'tl for carbonating tin* beer, 
a small niiml)t‘r of yt'ast c(*ll.s, w’hicb under strictly 
aiiarToblc conditions would rt'inaln dormant, will 
multiply lo such an (‘\tenl that the l>ecr throw's 
a <lt‘iK)si(, ami ma> <‘Vt‘n iMM-oim* tnrhld. The pre- 
caution against lids is lo tcsl <‘\(*ry batcli of carlou 
tiioxitit* ns(*d for c.irbonaling l)(‘(*r for tin* j)r(*.st*nco 
of air. A sample of carbon tiioxidt* should not 
conlain more than om* part of air In a thou.sand. 

]te4rs: lAi/ht - and yeast lepnatuetliin. H. B. 
Wooldridg)*. .1 Inst. Bivw., 1919, 26, 171 173. 

The antlior dcscrllM's (lie results of varying the 
proportion of pilcldng yeast, in tin* ])roductI(>n of 
Fngllsh ligld ht'crs. When the pres<‘nt low-gravity 
htMTH first ht'caine comi)ulHory, (*xi)erlim‘ntH were? 
inadt* by i)iteblng bltlt*!’ al(*H of sp. gr. B0.‘I5 wdlh 

11 lb. of yeast iht finl.slied barn*!, and mild ales and 
porters of sj). gr. 1 030 and 1 025 with 1 11). |K‘r barrel, 
'rile yeast crops obtained W(‘re actually less In 
amount than the yeast added at pitching, nml were 
so weak as to lx* nntlt for furth(‘r u.sc. By riMlncing 
the amount of pitching yeast to one half those 
imuitioned above much Iwticr rcsnllH wen* atlalm'd. 
With hitt(‘r ales a crop amount Ing to .3 times the 
quantity of pitching yeast, was obtained, and with 
inlkl ales of sp. gr. V0.30 tin* incri'as)* was l)etwmi 
4- and 5-fold. Mor(‘ov<*r the yeasi ohialned was 
solid and vigorous and renailneil fit f<»r i)jlchlng 
even .5- 0 days after Ix'iiig skimmed - .1. IB B. 

Yeast leproduetion : Light heer and — . T. 
Bokoriiy. Allg. Braiier- n. llopfi'uzeit., 1917, 67, 
3327. Z. ges. Braiiw., 191.S, 41 , 210. (See also 
this J., 1918. ]()2 A.) 

I.N oxiH*riments with yeast and pure sugar solutlona 
multiplication of the yeast was found to be In- 
fluenced by the relative proportions of yeast and 
sugar present, by the temperature, and by the 
absolute concentration of sugar. With 0*01 grm. 
of pressed yeast and 1 grm. of sugar, reproduction 
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proceeded rapidly even In absence of air, but with 
1 grin, of yeast and 1 grm. of sugar practically no 
reproduction occurred. Lowering of the tempera- 
ture had a much inon; adverse effect on reproduc- 
tion than on fernienintlon. As regards the absolute 
concentration of stignr, h% solutions were found to 
be more favourable to rei)roducl ion than 3%, 5*4%, 
7%, or 8% suliillons.— J. 11. L. 

Yeant; l^ulrUion iff in liijht hevrs. F. Schdn- 

f<*l(l and IL Kiuiulianr. Woeli, Bran., 1018, 3ff, 

In spite of the low giavlly of invsent-day German 
b<*er worts t)jc ytvi.sl is capable of retaining Its 
vigour and well-nourished (‘ondilion throughout a 
miinlK'r of successive feniientations. The proteln- 
eoutent remains normal or even increases, probably 
in consequence of r(>latlv(‘ly restricted reproduction 
and mov(‘ment In light worts. The total conhmt of 
mineral matter .also remains normal, although the 
proportion of phosphoric acid to lime and uuignesia 
is high. TIk' acidity of tlK‘ yeast i.s also higher than 
that of yeusts fr(»m iioniail worts.— .1. II. L. 


Beers; Effects of artijieial em hunatinn of lif/Jit . 

F. Schdnhdd. 'Pages/Adt. fiir Bi’au., 11)18, 16, 
(>73, 075. Z. gcs. Brauw., JDIl). 42, 1.5' -14. 

In the prodiK'tlon of very light (German) beers 
/irtilicial carhonation has often iMam found to re.snit 
in lessfjicd stability .and in the .ap[»eur.anec of haze 
due to hop-resins, l.annins, or jn’otedns. Tn very 
light worts lh(‘ scp.ai’.al ion of thes(‘ Inqxudectly <lis- 
solved colloidal const it iK'Hts Ixd’ore or during 
fermentation Is ajd to he Imaunphde, .and a e(‘rlaln 
proi)ortlon nanalns In a state of iinslahle sedution 
and may s(*par.at(‘ in a very tinely dlvidcal form as 
the result of carhonation. Light Ix'ers jtroduced by 
dilution of heavier ferm(‘nt<*d worts are ahnorimilly 
sensltiva' to earhon.at ion, for tlu' dilulion disturbs 
the etiuillhriuin ludweeii the (‘olloldal wort con- 
stituents and renders .soiik' of them ixaidily pixad- 
pUal)I(‘. Possibly dilution will) ^;\ah‘r sal lira t('d 
wdth carbon dloxiih' iniglit avoid this to someextcait. 
It is advisable to allow light Imhu's to remain under 
u pressufx; of earhoii dioxide for some days after 
carhonation, to ensure tin* eom|>l(de setmration of 
all substances pnvifiitahle by e.arhon dioxide, ixTore 
filtration. Gases of iron-slekness in light Ix'ers (cf. 
Windlseh, this .1., 1018, 770 a) have been traeed to 
the use of earbim dioxide from iron eontaiii«*rs 
whleh had rustl'd inside owing to the jiresenee of 
moisture. (See also Lindni'r, this J., 1010, 87 a.) 

- J. H. L. 

Glycerol; Ereporntion of &// fervicntation. K 

Sehweizer. Helv. ('him. Acta, 1010, 2, 1(;7~172. 
A viKi.i) of glyei'rol. amouniing to alKuil 21% of the 
sugar used, may 1a* obtained l>y ferment lug with 
a liardy siK'cles of pressed yeast In tlie lueseuev of 
a considerable (luantity of sodium .sulpliite, friv 
aeration of the mixture iK'iug of ('ourse prevented. 
It Is stated that some of the belligerents employed 
this method on the large .scale during the war. (See 
also J. Chein. Soc., 1010, 1., LVIO.) J. G. W. 

Fumaric acid fennentation of suyar. F. Ehrlich 
Ber.. 1010, 62, tiS-lil. 

4TfE formation of free fumaric acid during the 
fermentation of sugar (Wehmi'r. Ber., 1018, 61. 
KMxl) has iM'cn previously observed bv the author 
(Ber., 1011, «, :i737).-G. S. 


^Vinvs; Analyses of old . W. 1. Baragiola air 

O. SchuppH. Ilelv, (^)im. Acta, 1919, 2, 173—18: 
The results of exhaustive chemical and phvsica 
tests of an m4 Yvorne and on 1840 Glacier win 
are given.— J. c. W. ^ 


Wine, cider and other beverages obtained from 
fruit; Food value of the by-products and refuse 

in the preparation of . F. Honcamp and B. 

Blanck. Landw. Versuchs-Stat., 1919, 92, 275— 
290. 

Fkeding exr)eriraents on sheep indicate that the 
dried nTu-se from apples and pears obtained In the 
preparation of beverages from those fruits con- 
stitutes an excellent cattle-food. The actual value 
varies according to the proportion of pips and stalks 
present In the ix'fuse. The dried skins of grapi's, 
however, have an inferior feeding value, a relatively 
small jiroportion being digested and absorbed by the- 
unlmal.-H. W. B. 


Alcoholic fermentation; Carhohydrate content of 
lichens and the influence of chlorides 
E. Salkovvskl. Z. physiol. Gliem., 1919, 104, 105— 
128. 

Avai.'i.ses of Icel.'iiid moss and reindeer moss 
(Cladouia rauyiferinu) are givi'ii. Tlie sugar 
<)l)tai£ie(l by jii'id hydrolysi.s of the.se lichens is fcr~ 
mi'iitable. ('liloiides may exert an inhibiting 
influence on alcoholic fennentation. Lichcnln is 
not eonverled into sugar by plant diastase or by 
the diastalic enzymi's of tin* i)ancreas and saliva. 

-J. C. I). 


Fraetiioinl distillatiou {(ff uteohol irater mi,rlures]; 

Thennodyuumies unit . G. Mariller. Bull. 

AS.SOC. (Tilm. Suer., 1918, 35, 45-51. 

4Tie stati'inenf of Glien.ard th;it In vai)orised mix- 
tures of alcohol jind water the lower layers become 
richer in aleoliol tlnin the upjx'r ones owing to the 
higher density of aleoliol vajtour as compared with 
water va|»oiir (this J., J9H;, 2J);t), Is (‘oiitrary to the 
gi'ueral proiH'rl ii's of g.a.seoiis mixturi's. The author 
repealed Ghenanl’s ('xiM'rimi'nts, hut found no 
('vidi'iiei' of any siieli l.iyi'is of different composition, 
j)rovided rlistuibing I'ffeets dm* to cooling and jiarllal 
coiidcn.sation of the vapoui’S wore avoided.- .4. II. L. 


Inversion of sucrose, ('olin and Lelx'rl. See XVII. 


Mtroyen distribution in \ye(ist]. Ei'ksli'in and 
Griiidley. See XIXa. 


Asphodel tubers. Savlul. See XIXa. 


ilucleotides. Thannhauser and Dorfmliller. See XX. 


Patents. 

Acids of the fatty scries; Manufacture of and' 

of butyric acid in particular \hy fermentation].. 
L, Ijcfrane, Paris. Eng. Pat. 17,770, 27.7.14. 

Fatty acids are produced from materials containing 
carlK)hy(lratcs, e.y., Ix^et roots, molasses, ix)tato> 
I»ulp, etc., by fermenting the sterilised material by 
means of bacteria jireviously cultivated in material- 
of the same kind, and by employing simulUncously 
two types of bacteria, one, like the Amylobacter or 
Clostridium type, capable of acting upon sugars, 
wllulose, and proteins, and the other, like the 
B. amylozyme of Perdrix, capable of acting on. 
starch. The fermentation is conducted lii presence 
of calcium or magnesium carbonate, at 38®— 39° C., 
in closed vats or under a protective layer of carbon 
dioxide. After fermentation and filtration, the- 
filtrate may be concentrated in multiple effect 
apparatus until calcium butyrate begins to crystalL 
Use from the hot liquid.— J. BL lu 
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Bacterial fermentation of carbohydrates and &ao- 
terial cultures for the same, [Manufacture of 
acetone and butyl alcohol.] c. Welzuiaim, Man- 
chester. Eng. Pat. 4845, 2U.3.15. 

Solutions or susiiensions of materials rich in starch 
or other carbohydrates are fermentiMl under aerobic 
or anaerobic conditions, by means of heat-resisting 
bacteria obtained from soil or tv reals, eharacleristMl 
by ability to liqiu^fy gelatin and to convert stardi 
mainly into acetone and butyl alcohol under at'roblc 
or anaerobic conditions. A mash of maize, for 
example, previously cooked under pressure and con- 
taining 1 i)art of maize to 15 parts of water, may 
be fermented, proferaljly under anaerobic condi- 
tions, at 35°--o()° (\ 111 j)reparing the orgiiiiisms, 
a large numlM'i* of tub(*s of si (‘rile maize mash ar(‘ 
inoculated with suitable material, such as maize 
meal; after 4—5 days at C. those sinewing 

the most vigorous fermentation and having a pro- 
nouiKvd odour of butyl alcoliol, are heated for 
1-2 mins, at IK)°— 100° C. and used for th(‘ prejiara- 
tloii of a Serb's of cons(‘cutl\e sub-cultures (‘ach of 
which is similarly heati'd bid'ore n'-inoculatlon Into 
fresh maize mash. Tin' organisms tinally surviving 
lirobably consist chietly of ii. vnutiiluhnrtir pre- 
tinoronnn.—.l. II. L, 




lactose have been removed by precipitations with 
copper reagents. Urea may be estimated directly in 
milk by the urease method. The colorimetric 
method for the estimation of creatine and creatinine 
may be applied to milk after the removal of protein, 
fat, and lactose. Amino-nitrogen Is determined by 
the Van Slyke method (this .J., 1911, 771, 1135; 1915, 
1110) after ixunoval of prolein. Uric acid is esti- 
mated by pr(‘cl])ltalion as the zinc salt and subse- 
quent application of the (.*olonr n'actlon with the 
ivag«‘nt of Follii nnd Denis. (See further J. Ohein. 
Soc., May, 1I)19.)-J. C. I). 

Ouhipirzumvif Y {npparatun fur mrasurivy the pres^ 
sufr of (jasrs in tiunrd fuuds]. (I. A. f^e Koy 
Ann. Falsif., 191!), 12, 

lo di'lcnuiiie the rcljillve iin'ssnn* of gases in 
‘‘blown” tins of food (c//., coiulcnsi'd milk), the 
tin Is placi'd in a snuill n(‘ss(‘ 1 provlcb'd wltli au 
airtighi cover; an opening in llu' co\<‘r Is closed by 
a rubln'r stoppiT through which puss a thmnionii'b'r, 
a tnl>e with a thr<‘(‘-wny tap, and a sluirp pointed 
iiH'tal rod. Tile tlinv-way tai> is connect i‘d with 
a men'iiry manometi'r which measures the pressuri' 
produci'd wlu'ii I hi' tin Is pierced hy llii' nM‘l;il rod 
and the gasi's lilH'ralcd.- IV. l\ ,S. 


Ld'vot/lHcusan. Fug. Fat. 121.725. See XVII. 


XIXa. foods, 

Milk: :<iyni/lcati('r uf iJtv colon conni in rair — . 
S. II. Ayiu’s and F. W. Flcinmer. H.S. D(‘pt. 
Agric., null. No. 7:i9, 1!HS, 1- ;{:» 

Tin: colon count as made at prcsiaU Includc's the 
]{. (Kunicnrs as well as the If. coli. Since the 
Jt. arrut/cncs is prineiimlly of non-fa'eal origin, the 
colon count (‘uiiiiot bi' a direct ni(‘a.snr(‘ ((f fa'cal 
(‘ontaminul ion. Investigation siiowi'd that fri'sh 
milk, prodiaK'd under eb'un eondilbms, nsuall.^ con- 
tained a lew colon-a(‘rog('nes bacilli, and If jiro- 
duced under dir(> condllion.s contained iqi to 20(K) 
jK'r e.e. The colon count tlK'ri'fon* In fn'sh milk 
(undc'r 2 brs. old) will IndlcaU' tlie conditions under 
which tlm milk lias lu'on produei'd. Jn milk ki'pl 
Ivlow 10° the colon-a(‘r<>g(‘nes group did not 
mulliply, but above' this lemi»eral lire growth was 
very rapid. Tlie colon count in milk of unknown 
origin has 110 (b'tiiilte signJIlcaiice : counts Ik*1ow 
2000 iK*r c.o. indicate citln'r the number of organisms 
originally presimt or growth from a smaller inimlM'r 
of organisms; eounls above 2000 [ht c.c. Indicate 
growth and that the milk has lieen at somii time 
above 10° (\— J. II. ,1. 

Analysis of- , especially tlir drtrrmhiation 

of lactose. H. Salomon and U. Diehl. Ber. 
Dents. Fhnrm. Ces., 191S, 28, 493— 49S. 

The poor fodder available In Oerinany during tin* 
war does not appinir to have affeeti'd tiie quality of 
the milk yielded by cows; results of analyses show 
that the milk eoutains normal quantities of fat, 
proteins, albumin, and lactose. With ri'gard to the 
determination of lactose, treatment with coprx*r 
sulphate and sodium hydroxide solutions dex's not 
always remove all proteins, particularly when the 
milk has been preserved with formaldehyde; the 
proteins may, liowever, be precipitated completely 
by boiling the milk after the addition of zinc sul- 
phate, by treatment with copper sulphate alone, or 
by means of a solution containing asaprol (calcium 
,/?-nnphthol-a-monosulphonate), 16, nnd citric acid, 15 
grms. per 500 c.c. of water.— W. P. S. 

Milk; Determination of the non-protein nitrogenous 

constituents of . W. Denis and A. S. Minot. 

J. Biol. Chem., 1919, 87, 353-366. 

Th* total non-protein nitrogen la estimated by a 
mlcro-KJeldabl method after the proteins, fat, and 


Slnnr and nood: Acid and alkaline di(/cstion of 
— and f/ir valuation {r/.v foodstuffs] of straw and 
Uiunt meals. A. .lojisduu-. Z. (inejill. (9iein., 
1918, 24. 279 - 2S3. 

Srnwv {uul wood, clilelly larch wood, have heeu 
r(‘C()mm(‘ud(*(I as foods! ulls for animals and (‘ven for 
human coii.sniiqd Ion. ddu'y ari' iu*(‘j);ir(*d (*il!ier as 
raw meals (meehanie.'il puli»s) or after preliminary 
In'atinent, c.</,, wllli h.vdroehlorie acid or caustic 
soda. q’li<‘ atillior has (*.\amim‘d sampU^s of straw 
iiH'al, holli raw and liydrolysi'd with hydrochloric 
acid 'rii(‘ noimal Irculiumit with acid gives a 
hrownlsli-yellow line powder: mori' seven' treat- 
HK'iifs give' iiglii lu’own and dark brown products, 
Fomparafi\e examination of th<‘S(‘and of raw straw 
show(‘d that tlj(> product i>n‘j)Mr(‘d hy the normal 
tri'nlnu'iit was hy far I Ik* hi'sl Fakailaled on the 
straw dry suhslanee. raw straw gave 12-78% of 
nialt(‘rs s(duhl(‘ In water, wlK'n*aM the pnxluct of 
llK' normal acid Irealment ga\T 2S'70%, 10-77% Ix^lng 
sugar. Stroiigi'r acid tri'alnimils gave products 
with caramell.s«‘d flavour, with no Hiihstaiitlally 
incri'ased stduhilify nnd with miieli of the sugar 
(h'stroyi'd. Acid ln‘alm<*nt madi' no nppn'ciable 
dilTer(‘nc(‘ in (Ik* jM*reentage of crude cellulose 
tll-OS— 43/5FX,) nor In that of thc^ mineral matter 
((>'21—0*37%). The nornially hydrolysed straw Is 
capabh* of serving ns a foddi'r for ruminants, but 
it contains too miieh resistant ei'llulose for human 
consumption. Bei'ch xvood meal, after hydrolysis 
with hydnx'hlorlc acid, showa'd an aqueous extract 
of 21 24% nnd was quite ns unsuitable; for human 
consumption as the hydrolyst'd straw. By treat- 
ment with caustic soda the straw Is modlflod In n 
diflV'rent manm'r. The fat or wax and most of the 
silica are ri'inovt'd and the dlgc'sfed straw Is 
brought Into a soft condition more favourable to 
assimilation hy ruminant animals, hut loss of 
extractive matters Is Involvi'd hy the necessity of 
removing nnd waishlng out (Ik* alkali. This form of 
straw is prepanxl as a moist pulp nnd In that con- 
dition can lx* usi'd as an adjunct to other fexlders. 
It conhilns 00-5% of crude cellulose ns against 42*5% 
In the raw straw nnd Is therefore still less suitable 
than the latter for human food,— J. F. B. 

Feeding stuffs; Kednetion of the quantity of hutnin 
nitrogen formed in the hydrolysis of the nitro^ 

genous constituents of . II. C. Eckstein and' 

II. 8 . Grlndley. J. Biol. Chem., 1919, 87, 873- 
376. 

Tfix application of the Van Slyke method for deter^ 
mining the distribution of nitrogen Id proteins (this* 
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J., mi, 771, 1135; 1915, UlO) to the analysis of 
fekling stuffs has been difficult owing to the pro- 
duction of large amounts of humin matter during 
the hydrolysis. This difficulty has now been 
surmounted with apparent succos.s. A proi’ess is 
descrilK'd by wtiich cei*tain Interfering substances 
may lx>‘ removc*d prior to the hydrolysi.s, whilst a 
large j)ro]>ortion of the proteJ/i of (he foodstuff is 
reniov(‘d and hydroIy.s<‘d separately. (See further 
J. Chem. Soe., May, 1919,.)— J. 0. D. 

Nitrofirn in crrlain seeds [and yrasis]: Determina- 
tion of the distribution of . J. F. Brewster 

and (J. L. A hsbe rg, J. Biol. (Tiein., 1919, 37, 3U7— 
371. (C'ompare J. Ohem. Soc., 1915, 1., 700.) 

Ykaht nucleic acid when analysed by the Van Slyke 
method for the detcTiiiinatloii of the distribution of 
nitrogen in i)r(>telns (this .T., 1911, 771, IBlo; 1915, 
1110) jields 1.5% of its nitrogen in the arginine 
fraction, although it contains no arginine. The 
application of the Van Slyke method to the analysl.s 
of products containing nucleic acid may therefon* 
lead to (‘rron(‘ous r<‘sultH. (See further J. Cliem. 
Soc., 1910, i., 2;;9.)- J. (!. D. 


Asphodel tubers; Utilisation of . (1. Suvini. 

Annali Chiin. Appl., 1919, 11, 1—5. 

Tiif tut)crs of Aspliodelus ramosns eontain inuliii 
(90— 17’5%) and may either Ik* succhurilied hy 
means of dilute acid and fiU’incntcd to obtain 
alcohol or be subj(‘ct(‘d to i)res.sure, the resultant 
juice being then evai)orated to a syruj), which has 
the external characters of m.alt extract and 
possesses compurallvidy high nutrient (pialities. 

— T. II. V. 


Uom; Value of the fission products of - — as 

nutrient and food stuff. C. Brahm and N. /aintz. 

Deut. med. Wocli., 1917, 43, KMili-KHKI. Chem. 

Zentr., 1919, 90, II., Olt-07. 

The component groups of ktuutlii are in the main 
the same as those of the animal and plant proteins, 
but the lndlge.stible horn differs from the (^a.sily 
digestible proteins In (hat it eonlulns eon.siderably 
more cystine. On account of its richness in this 
uud in aroiualic groui)s (pheiiylamlne and lyro.slne), 
horn would apiHNir to be particularly suitable for 
increasing the food value of nitrogenous .sub.stane<*s, 
such as glue, whieli art' almost dt'vtdd of these 
groups. The authors liave continued tlie fact that 
equal quantities of nitrogen in the form of glue 
have a far lower value than in the form of true 
animal and vt'gt'table prolt'in. Moreovt'r, glue pi<‘- 
IMiratlons exiTl a positively injurious action on the 
organism. Exi)t‘rinient.s vvt're started willi partially 
hydrolysed horn suhstaaei*, of wliieh 2137% could 
be extraelt'd wltli water. Tlie dissolved substance 
contained 8*8% of nitrogen, etpiivalent to 15’r)% of 
the total nitrogen of the horn. Thus, the first pro- 
ducts of hydrolysis consist of the less Idghly nitro- 
genous coiuixments of thi* horn, that is, amino-aeids 
of high molecular weight. The administration of 
this ext met to dogs prt'viously fed on glue produee<l 
complete recovery, and from a diet containing 10% 
of horn extract on the weight of the glue, the 
animals were able to derive full nitrogenous nutri- 
tion. Further exf>eriments with mom completely 
hydrolysed horn led to the pnqwiration of an extract 
with an agreeable flavour of meat extract which, 
in the proportion of 10% of the total nitrogen of 
the mixture, sufficed to Impart to a glue diet the full 
txiulvalent nutrient value of protein. Larger quan- 
tities of horn extract, c.g., 33-3% of the total 
nitrogen of the mixed horn and glue diet, were not 
so successful, the mixture proving unpalatable, but 
the albuminuria induced by a glue diet was always 
promptly cured.—J. F, B. 


Egg albumin; Distillation of — - under reduced 
pressure. A. Pictet and M. Cramer. Helv. Chim. 
Acta, 1919, 2, 188-195. 

This work w'as undertaken in order to throw light, 
if i) 08 slble, on the origin of the aniline, pyridine, 
and quinoline found in animal oils, since these b(*ar 
no known relationship to the proteins. Kgg 
albumin, distilled under 22 mm. pressure, gives a 
very porous coke (32%), much water and gases, and 
only 15% of volatile organic compounds. These 
include the low^er fatty acids and succinic acid, a 
primary base which may be a dihydroaniliiie, 
pyrrolic bases, indole, but elilelly isocapraniide. 
The Isolation of this amide shows the origin of the 
isoca pronit rile which is one of the main ingredients 
in ordinary animal oil. (See fiirlher J. Chem. Soc., 
1919, i., 227.)-J. C. W. 


Food value of v'tnv-maliiKf icsidues etc. Honcamp 
and lUaiidv. Sec XVHl. 


Patents. 

Bread and other food products, and process of 
producing mime. It. Graham, (hipar, Fife. Fug. 
Pat. 12:5,883, 25.4.18. (Ai>pl. 0971/18.) 

A Fo«)i)STLa’E for addilloii to cereal flour is prepared 
as follows;- Drl('d edible tubers, such as iK)tatoes, 
ar(‘ ground to a flour and mlx(‘d with a proportion 
of malb'd cereal and warm waler; the temp(‘ratujv 
nf I be mass i.s slowly raised to 115° F. (03° C.) and 
then quickly to 212° F. (100° (\), and kept at that 
point for I hr. nnlil complete gelaliuisiitiuii and 
('(Hiverslon of starch lias Ikm.'!! etlected, whmi it is 
low'ered to 100° F. (71° C.). Tlie tubers may lie 
used also In tlieir original stale. To 01% of the 
malted material an equal amouut of lino white flour 
and a little yeast are added, and the mass Is k<‘i>t 
at 75° F. (24° (J.) for 4,^ hrs. To the reiiminiug 39% 
«)f the mailed material is added more malliMl cereal, 
and the mixture is kept at 100° F. (71° C.) for 
i hr., when s(*cond-grade flour and yeast are added, 
and tfie mass kept at 80° F. (27° C.) for 1.1 hr. The 
two sponges thus produced are kneaded togetlier 
with will to form a dougli which is then baked. A 
whole-meal bread may Ik‘ iirepared in a similar 
manner.— J. 11. .f. 

Grain; Method of treating for the preserration 

thereof, and apparatus employed in connection 
therewith. West, London. Fug. Pat. ]2:{,92.'>, 
21.8.18. (Appl. 13,811/18.) 

A sMAix i)r()portion of the grain to be treated is 
slightly crushetl, in order to release a small amount 
of gluten, and is then mixed with the main portion, 
the whole being sterilised at 140°— 210° F. ((‘>0° - 
99° 0.) by steam. After sterilisation the grain Is 
fed into moulds on the rotating table of a hydraulic 
press where it is comi>ress('d into blocks and dis- 
charged on to an endless band conveyor in readiness 
for storage or transit.— J. II. .T. 

Polatoes; Manufacture of readily digestible, pre- 
served . F. F. Wever, Barmeii-RittersliauKm. 

Ger. Pat. 309,440, 2.10.17. 

PoFATOEs are cooketl in their own moisture, then cut 
up finely and jiassi'd alternately over (*old and hot 
surfaces whereby they are rinluced to a pulp and 
partially drle<l, after which the mass is fully dried 
In the usual way.— J. F. B. 

Baking powder; Preparation of a durable . 

K. F. Tfillner, Bremen. Ger. l»at. 309,712, 14.4.17. 
A CARBONATE is mIxed with the finely powdered dried 
peel of Attfia«((aoe<r, such as lemons or oranges, 
which is used instead of the acid or acid salts 
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commonly employed. Tart of the sodium bicar- 
bonate Is preferably replaced by maj^nesium car- 
bonate. The action of the ix?el is attributed to the 
aldehydes, such as citral, and the terpenes con- 
tained therein, which form resins and acids during 
the drying of the F. U. 


Baking powders, lemonade powders, etc.: Prepara- 
tion of . O. P, timer, Berliii-Sildendo Ger 

Fat. 309, ra, 2.9.17. 

The acids and acid saPa usually eiui)Ioyed are 
i-eplaetHi either wholly or in part by urea pliosi)hate 

- J. H. J. 

• 

Bread; Manufacture of a eoneentiated , C. A. 

ileudelxnt, Nanterre, Framv. U.S. Put. i 29o 77‘» 
11.2.19. Appl., 2r).10.1(). 

She Eng. Pat. 107,192 of 191(1; (hl.s J , 1917, 1101. 


XIXb— WATTK PURinCATlONi SANITATION. 

i'Oncentration of smokes. JHsappearanee of smohe. 
Tolman and olhers. *sVe I. 

Pntk.ms. 

Water-soflcmng material; Method of produeing 

• t». II. Widn(*r, Ih's Moiii<*s, Iowa, S Pat 

1,291,007, 11.2.19. Apj)I., 10.0.17. 

See Eng. Pat. ll(l,02:{ of 1917; lliis J., 191S, 110 a. 
Extracting grease. T^.S. Pal. 1,290, 70S See XIl. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

.Ukalokls ami adtriiaUnc; Aiiiiltcalian o/ (Innihait 

and LeeUre*s apoinorpUine, reaetion to . G. 

D(‘nIg(*H. JUill. Soc. Phanii., Pordeaux, 1918, 46, 
ISO. J. Pharni. (’him., 1919, 19, 49. 

The read Ion <leseribed by Griinbert and I^n-len^ 
for apomorphine (this J., 1915, 150) may Ix* applied 
to inoridiine and adrenaline. A ehuractt'rlslii* green 
coloration is olitalned when a iiignn.s. of mor- 
phine are heated wltli 0 drojis of siilidniric acid 
until browning omirs, tli(‘ nilxiure then treated 
willi 5 e.e. of saturated siHlium acelat(‘ solution 
and 2 drojts of 1% mercuric chloride solution, and 
boiled. I’.vrocatechol gives a nal-violet eolonition 
when boiled with sodium acetate and merenrie 
ehloride solutions; the eolonring matter is soluble 
in el her, <*hloroform, and particularly easily in 
amyl alcohol. Adrenaline (melhyl-amlno-propanol- 
pyroeateeliol) gives a red coloration when treated 
with the reagents in the cold; If t]i(» mixture is 
heated above 50° (X, the coloration may dlsai)fM‘ar 
if only a small ciuantity of adrmialine is i>r(‘sent. 
The reaction is given by as little as 001 mgrm. 
of adrenaline.— W. P. S. 

Saponins. I. E. Wlnterstoln and M. Maxim. Ilelv. 
Chim. Acta, 1919, 2, 195—20,*;. 

A PRELIMINAUY account of an investigation Into the 
iinUin^ of saponlns and their hydrolytic products, 
the sapogenlns. The saponin of tiie soap-berry 
(Sapindtis saponatiu) appears to be a mixture of 
glucosides which is partially liydrolysed to a mix- 
ture of ixjntosides (“initial sapogenlns") by cold 
acids and tlien to a compound, 0, m.pl. 

319° 0., by warm acids. This “ emi saix)genin " 
resembles the resins In many respects and gives 
naphthalene derivatives on oxidation. (See 
further, J. Chem. Soc., 1919, 1., 2t4.W» C. W. 


Nucleotides: Cleavage of by means of hot 

picric aeid solution. Isolation of crystalline 
cytidine-phosphorie acid. Experimental studies 
on nuviein nirtuboli.\)n. VI. S. J. ThaniUiausiT and 
G. DorfmillUu*. /. physiol. Ghorn., 1919, lOf, 05— 
72. 

IhDKoi >.siN of Irlphospliomiclelc ncld from yeast 
with hot iiicric add yields cytidine-idjosphorlo acid 
wliich may Ih‘ i.soialcd in the form of the brucine 
salt, m.pt. 1S0°— 182°G. 

The frtH‘ e\ I IdiiU‘-i»hoNphorfe neld, 
eryslalli.v’e'^ lu niouoelln spheroidal crystals, m.pl. 
227°(’., -i 2" (’. 1). 

PoUjnn thuh geiohi' vvnoncs of the n one type: Pre- 
paration of — 1/. Ihi/iika. llclv. (^hlin. Acta,. 

1919, 2, 111 U\\ 

1\ ordi'r to s.\ iit lu'^ise pcrfimu's of the tyiH‘ of 
Irone, II would seem ileslrabU' to set out from 
e>(‘lohexenoues lu whivli llu‘ double bond is already 
in the liglit position, rather than to h'ave ring 
elosun; to a mon* advanced stage, ('.yelohexiuiones 
of the desired lypi* have Ihmmi syuth(‘sist‘d as 
follows: 5-ki‘tonle (‘.sters are condensed with 
a-broinoLsobut.s rie ester by Ueformalzsky’s metliod. 
d'he laetonie esliu's so fornuHl are convert(‘d liil(» 
unsatiiraled dleai boxy lie muds or their esters by 
boiling with aleoholie liydrobromlo aeid, and the 
j I;itl(‘r are eomleu.siMl to eyi^lohexenones. The last 
stag!* Is, Jiow'iwm*. so dillieult of .Mchliwemenl on any 
salisfm-lory se:ile that further dev(‘lopments of the 
syiilh(‘sis .si'em lo he hojudess. (S(*e further J. 
(‘’ht'm. Soc. 1919, 1.. 209“) .1 G. W. 

Linaloid: Synthesis of . L. Ilu/.ieka ami V. 

Fornaslr. llelv. (’Iiim. Acta, 1919. 2, 182 -IMS. 
.MI^rInl,n^:p^.^o^^ , irom litnil (Vcrl(‘y, this J., 
1897, 351), Is <lissolv(‘d in i‘th('r, mlxi'd wdth 
smlamide, and submit tid to a slow^ stream of 
acetylene whiui ;\ good yhdd of dehydiolinalool, 
(GlI,)/’ : (’H.tGIi,), G(’H,(On).G |GII. is ob- 
tained. This Is redueiMl to llnalool by shaking with 
HiMllnm ami moist 4‘lher. (Sim: further, J. Ghein. 
SiKx, 1919, i., 19.*] ) .r. G. W. 

]Vood of Jnnipoiiis ovyeedins and other conifers; 

Dry distillation of . \i. iluerre. .1. Pharm. 

(’iiini,, 1919. 19, ;;;; 12, (;5 79. (Si^e also Uii.s 
J., 1915. 1101.) 

Till K oil of cadi* w'as pn^pared by the disUllation 
of tlx* woimI of Jiinipioiis o.rycedriis; a similar oil 
was nkso i)rep,are{| by distilling tlu* W'ood after the 
es.sential oil had been rmnoveil. The llrst oil con- 
tained 5% of subslanees soliibh* in dilute sodium 
hydro\id<‘ sohilion, wOilNt the other oil contained 
103f,. The jiortlons of the oils insolubh* in sodium 
hydroxldi* solution had the following eharaeti'rs : — 
Oil of cade : 00% distilled l>(‘lween ‘2.50° and 300° (k; 
saponlf. value, 78; Imllm* value, ]0.*M2. Oil from 
wmod freed from essential oil: .50% distilled 
1x*lw(‘en 250° and .*;00° (* ; s;i})onif. value, 89; iodine 
value, 115. 30. The oil of cjide was the more volatile 
when steam-dksi illed, am! Ilx* volatik* jiortions also 
sliow'eil slight din'ereiieuK in their analytical values. 
Oil of Virginian erdar (Jnniprrus rirginlnna). 
The portion of tills ciil insohihk* in dilute sodium 
hydroxide solution had an ioilim* value of llO-.Th 
aiid .50% ilistllleil hidweeii 2.50° ami .300° G. Oil 
of fu'banon cedar (iUdrus hihani). 20% dlsUlled 
beOv<*en 200° ami 250° (’. and 00% ts'lwiam 250° 
ami .3IM)°(k; tiie.se two fractioiiH liad Imllne values 
of 91(J9 and 9.3 72, re.siM'ctIvely.— W. P. 8. 

Acetaldehyde : Synthesis of from acetylene. 

T. Shoji. Kogy(5-Kwaga(ku Zasshi (J. Chem. 
Ind., Tokyo), 1919, 22, 28—42. 

A 2% 8 OLI TJOX of raercuile oxide In 25% sulphuric 
acid Is found to be the best absorbent of acetylene. 
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the yield of acetaldehyde bein^ 80—84%. The solu- 
tion should be wanned at lirst but subsi'quentJy no 
external heating 1 h ne(*e8frMiry.--J. (J. W. 


Formaldehyde; I*oly7nerlMtion of hy alkalis. 

(’. Mannieh. lier., V,)V.), 52, 

o-Poi.'koxvMKTiiH.KVK has Ix'di obtained In 43% yield 
by keeping for 1 iia>nlli.sa 30% solution of formalde- 
hyde (aliiioHl free from methyl aleoholj eontaining 
4% of anhy<IronM sodium carbonate. Th(‘ presence 
of methyl or e(h.^I alcohol <llminisheH tlie yield. 
(See also J. Chem Soc., 1010, 1., S. 

Ar/ds ftam petroleum derivatives. Wegrzyn. 

»SVy; Ha. 

Pa'IKNTS. 

Diethyl and dimethyl ketones: Mannfaeture of . 

N, V. Sldgwiek and \\. LamlK^rt, (Jxford. Eng. 
Pal. li.osn, n.lO.l.'. 

Ai*HA(TieAi.i,i (luanlltative yhdd of :ieetoii(‘ or diethyl 
ketone may hi* (tljlalmal by passing th(‘ vapour of 
acetic or i»roi)i(uii(‘ acid o\cr manganous oxide at 
.'WM\ Th(‘ acid may Ik* used in its concentrated 
form or diluted to ‘jn;., strength with water. Tin* 
eahilysl is prepared by Ikdliiig pumice stom* in 
a strong a(pie(Mis solution or suspension of man- 
ganous acetate or carl»oua(<‘, ami eonlinuifig th(' 
boiling imlll all I Ik* wah-r is (‘\;ir>orat<Ml, but tin* 
tempera tun* must not be alh^wed to risi* above 
20(r'('. at tins slag(‘ uidess air is (‘\clmled.- \V. (J. 

Tanno('(isnn com pound, and a jnoeess f(tr the 
manujaetnre oj the same. P. Abrahamseii, 
Trondl'jem, Noiway. Eng. i’at. 11 1,138, 12,3. IS. 
(A[)pl. I.Mr/lS.) Inl. Eonv., 12 3.17. 

Nkw lanno-easeiu compounds for medicinal use 
which an* soluble wllli <lillictilty in w'eak acids, 
water, or gsislrlc juice, but n*adily soluble In weak 
Jilkalim* solutions, are i>n*pared by adding a solu- 
tion of tannin to an alUitlim* sohillon of eas(‘in, 
heating the mixture to al>out r»tE(\, pref(*rably 
after tlie addition of ae<'li<* :u*id to n(*ulralise the 
alkali, sepjtratliig (la* resulting pn*<'ipilate, and 
drying first at .3(E('., and tinalty, when most of the 
water has b('(‘n reitiov(*d, .at 1()(E— 120° (\ The pro- 
duct contains from 40 to OO'V, of tannin, according 
to the amount us(*d in j>r(*clj>itallng the ca.s(*in. ^ 

— (.}. E. M. < 
] 

(^hlorination : Procev.v of eoniinuous two-phase . ^ 

il. T, Poyd, IIomt*r, Ohio, Assignor to Ohio Fuel ’ 
Supi)ly ('o., Pittsburgh, l‘a. U.S. Pat. 1,203 012 ' 

4.2.10. Appl., 21.1. IS. 

TjOWkr nu'iubers of (he* pa ratlin series of hydro- 
carbons having more tlian one carl)on atom are ^ 
treatwl with chlorine in the Ihiuid pha.se and the 
vapours from this cldorinallon are tlum treated 
with chlorine In the vapour phase in a separate ] 
nmctkm chamber.— (1. F. M. 

Chlorhiation: Apparatus and proce.ss involved in 

. K. Prown, Montclair, N.J., Assignor to 

('ondensite Eo. of America, llloomtield N .1 US 
Pat. 1,204,230, 11.2.10. Ai)pl., 17.5.17. 

Two or three clo.sed naietlon ve.ssc'ls are »X)nnec(eil 
together by pl^H's leading from the upper portion 
of one ves.sel to the lower portion of the next, the 
upl)er ends iKdng provided with valves capable of 
iKdng regulated from the exterior of the vessels. 

A gas-ndmission pljKi leads to the Iowht part of 
the first vessel and an exit i)iixi from the upper 
part of the end vessel, and means are provided 
for forcing the licpiid intents of each vessel Into 
the one next preceding it, for introducing different a 
llQulds Into the second and third vessels respec- I fi 
lively, and for heating the vessels.— 0. P. M. th 


i- Mercury catalysts; Method of reyenerating 

^ Pittsburgh, Pa., Assignor to Union 

. The exhausted catalyst is treated with chlorine 
mercuric chloride is ree*overed from the resulting 
I mixture, and re-converted into the desired catalyst 

-G. F. M. 

Nicotine from tobacco; Method of removing 

n Washington, D.C.‘ 

U.s. lat. 1,294,310, 11.2.19. Ap])I., 1(;..5.18. 

4\nnao Is immer.sed in an infusion containing all 
the normally soluble const liuents, except nicotine 
whereby th(‘ iaii(*r pas.s<*s into solution. The 
tobacco is then reniove<l and the infusion pressed 
out, leaving such an amount adhering to the 
tobacco as substantially to preserve the normal 
amounts of tlie soluble coiiNtituents, other than 
nleotlm*, in the tobacco. 'J'lie amount of .soluble 
matter contiiined In the infusion is delermined by 
the ratio of the amount of .<ol\enl used to the 
amount left Mdh(*ring to the tobacco, and after 
(*ueh op(‘ralion llu* infusion is reg(*u(‘raled for 
further use by iireeipilatiiig the uieotirie wdlh a 
reagent eontaining tlio tannic acid radical, and 
adding to il a (piantlly of wider ('(piiil to the amount 
of liipiid It'fl adlu'ring to tlie iobaeeo.— G. F. M. 

nromoamythnnnoisuvaterw ester; Prepatadon of 
soil; I 'at. 309,455, 

Eqci.moi i:(ti \ii (jnantn if-s of bromoam.\ ii'iu* hydrate 
and bronioisovalervi bromide or eliioridi* an* heated 
<)n tli(‘ water bath in tin* present* of nn Indinerent 
solvent until vapours of liydr(>g(‘u bromide are iio 
longer evolv(*(l. UroiiioMmylluomoisoviiierale is a 
sliglitly yellow oil with a faint eharaeteristie mlour, 
somewhrit resenil>!ing (hat of v.ilcrinn root; it eiin 
be re<*lilie<l nndc'r vacuum and mav be utllisi'd in 
I pbarimuw.- .1. F. P. 

Caldum racemate : Preparation of a compound of 
tron ylyeeiophosphate ivith — F Ho(*rlng 
Pa'i-lin. Ucr. 1‘jil. ;I09,S13, 11.2.17. 

Ikon gl.v.vroi)li(, splint., is .llss.ilv..(l in frt..sli mill; 
iin.l mclliyl nlcoliol Is ji.l.loil niii.-li iiriHliices ii 
light brown, bulky precipitate. Tlie mixture is 
centrifuged and llie sediment wnsli(*d witli m(*fbvl 
aleoliol and dri<*d, when it is obtalm‘d as a volii- 
mlnous iHjwder, almost completely soluble in water. 

~J. ir. j. 

XVIII alcohol.] Eng. Pat. 4S45. Sec 


Butyric acid. Eng. Pat. 17,770. 8Vc XVIII. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Absorption of water by gelatin. Shreve. See XV. 
Patents. 

Polychrome cinematography. Colour photography. 
A. Hamburger, lioudon. Eng. Pats, (a) 123 780 
>123,787. 3.12.17. (Appls. 17,881 and 

(a) In the production of two-colour cinematograph 
films whew a film coated on both sides is used for 
the formation of the two positives, both sides are 
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coloured simultaneously. Three methods are given 
for carrying out this process— (o) The double film 
is passed between two bands of absorbent material 
passing over rollers and kept moistened with the 
respective dye solutions, (ft) The Aim is pasanl 
through a series of clamping frames so arrange<l 
as to make liquid-tight connections along the edges 
of the film and hohi the required dye solutions In 
separate chambers in contact with the Him on each 
side, (c) The film is passed l>etwceu bauds of dyed 
carbon or gelatin-coated paper. The dyeing oiR‘ra- 
tlon may bo preceded by or comblm'd willi a blea(‘h- 
ing of the images, a suitable bath Ixdng a solution 
of copper sulphate, potassium hrondde, and i>otas- 
slum ferrieyauiile. A convenient way of (‘oiublnlug 
the bleaching and dyeing oixu’ations is by proc<‘ss 
(c), the dyed carbon or gelatin-coated pai)er Indiig 
soaked in the bleaching solution Ix'fore ai>pllcatlou 
to the film, (a) Methods h and c of the preceding 
patent are applied to single j)lclures, a six'cial de- 
sign of frame for process b l)elng deserilx'd. The 
meth(xl may lx» extended to three-colour ])lctures, 
the two-colour film obtained in this way Ix'Ing 
combined in register with a third, prebTahly yellow, 
positive.— B. V. S. 

[Photograph iv] light-filter. 11. T. Clarke, Assignor 
to Eastman Koilak Co., Koehester, N.Y. IJ.S. 
Bat. 4.2.10. Appl.. 1.7.1S. 

A STABLE yellow’ light -filter, liavlng a sliarp-cut ab- 
sori)ti()n in th(‘ blue-vlohd and a sustained absorp- 
tion in the ultra-violet, is obtained by dyeing g(‘latln 
film with sodium gli]Cosoi)Iien.vlosazon(*-;).;C-dlear- 
boxylate. (See also this J., JtMO, IISa.) — B. V. S. 


XXn.-EXPLOSIVESi MATCHES. 

Primers for explosives; Modern -- — /. i^ilver 

nvet glide. A. St(*l Ibaeluu’. Z. g<'s. Ftchiess- u. 
Spn'Ugstoflw., lOK), 11, 1--4. ('hem. Zeiitr., 1010, 
90, II., 12(1 -127. 

Ackt\i,ene preclpllates from an aimiionlacal silver 
solntioii a grey-white .sul)staiKv w-liieh probably has 
the ei)ini)o.sition Ag,C.^, wliilst the product obtalmxl 
bj passing aeet>leii<* throngli a ixaitral or slightly 
acid (nitric) solution of silver nitrate almost cer- 
tainly contains oxygen and. may be a double com- 
pound of silver neelyllde and silv(‘r iiitrat(‘. The 
former i)ro(liiet is far inferior to the latter in ex- 
I)l(>sive proiiertles. NYheii heated or ignited it 
cxploiles with a dull report with llbiTutlon of 
carbon. Its hrisaiice is low. It <loes not exphxle, 
but dissolves wllb evolution of aeetyUme when 
mi.xed with coueeiit rated siilitliiirh- aeld or fuming 
nitric acid. It is very sensitive to 11a me and more 
eensitive than mercury fulminate to shock and 
friction. As a deton.ator it is inferior to mercury 
fulminate, and has a Pmdency, moreover, to l)econi<* 
extremely sensitive to shock and i>ressnre wh<*n in 
contact with organic nitro-com]M)unds. The products 
obtaimxl from neutral and slightly acid solutions 
are apparently identical in tlu'lr explosive pro- 
perties. When Ignited, they ox])lodi* with a clear, 
sharp, roix)rt. They have high hrisiince, and tests 
made on iron plates show’ them to lx* equal to silver 
fulminate siiid silver azide. As detonators they do 
not equal the azides but have four times the iK)W’er 
of mercury fulminate.— T. St. 

Mercury fulminate and some of its impurities. 
P. Nicolardot and J. Boudet. Bull. Soc. Chlm., 
1919, 25, 119-122. 

Sodium or ammonium thiosulphate in 6% aqueous 
solution dissolves mercury fulminate rapidly and 
completely, whilst leaving the impurities which It 
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commonly contains undissolvcd. In these solutions 
the fulminate may be estimated by Heaven’s method 
(this J., 1918, hit). These solvents are more 
satisfactory than 6% aqueous iK)ta8slum cyanide. 
For the recovery of mercury from the residues 
from the manufacture of mercury fulminate the 
following pro(*ess is recommended. Tlie n’sidin's are 
extracted at CO® willi a 15% solution of sixllum 
lhi(>sulphate (using 20 Hires ixt kilo, of residue). 
The solution is aeldltied with sulpluirie acid and 
lM)il(‘d, wlierel)}’ th«‘ whole of the mercury Is piT'cl))!- 
tated in the form of sulidilde, w'hleh Is seixirated 
and distilled with lime, uKdalllc mercury passing 
over. — W. (». 

Nilroeellnlose : Transfot mntinns of . A. Angell. 

Atll U. Aecad. Liueei, 1010 |v], 28, 1,, 20- 24, 

The acllou of pyridine ou nltroeellulose yields a 
wldte, amorphous siibstnuci' wldeli (‘indalns 0 -10% 
of uitrogeu and forms very stable colloidal ncpieoua 
solutions. (Se(‘ J. ('hem. Soc., 1010. 1., ItKl.) 

- T. II. P. 

PVFE.NTS. 

Picric iteid : Mnnufarlure of - — . B. (1. Badlcu* and 
]j. B. Holliday, Huddersfield. Eng. Pat. 0IM12, 
8.7.15. 

1.2.4-I>imtuoi»tie\oi,, obtained from eommerclal 
1.2.1-cblorodlnilrulxMizene. is ml.\(‘d wllh 08% sul- 
phuric a(‘ld, ami a mixiun* of nitric and sulphuric 
acids add<‘d. T)n‘ mixture Is allowed to sinnd for 
about 12 hours and Is tluoi added to cold W'ater, 
The picric acid Is lillered ofl', washed with cold 
water, centrifuged, and dried.— T. St. 

Tiinitro compound; Process of producing from 

phenol. H. B. Datta and P. S. Vjinna, Paleiitta, 
India. U.S. Pat. 1,2!)2,2()(;, 2BB10. Appl., 17.8.10. 
A iMiKNOL Is sulphon.a t('d, .and nft(T nunoving all 
lra(‘(‘s of niieliangcd idamol, tin* product Is treated 
with nitrous gases with lli<‘ formation of a trinltro- 
plnmol, which is tlien separatial.- B. A. B. 

P.rplosive; High . E. 1. Proiik and F. E. W. 

Bow'eii, Ixnnion. Eng. Pal. 10,805, 27.7.15. 

The exploshe contains as (‘sscmtlal constituents 
aminouluni jM'rcbloi att' and ealcimn or barium slll- 
cidc. Otiicr materials an* added according to rc- 
<iuircmeuts, a suitable* mixture* (.’onslstlug of am- 
numlnm ixTchlorate* 75, calcium Rllielde 15, and 
parallln wax 10%. Nit re) hydroeaibe)ns may lx* added 
to re*n<l(*r eie*le)mitle)n me)i’e rapiel, auel alkali nitrates 
may be snl»stilule‘el for a part of the perelilorate to 
re‘due(‘ the* ame)iint of gas(*ous chlorliu* eompounels 
formed.— T. St. 

[p.rplosive mixtut'cs]; .Apparatus for solidification 

or evaporation [of ). F. I. Du Pont, Wilinliig- 

lon, Del.. Assignor to E. T. dn Pont de Nenmiirs 
and Bo. U.S. Pat. 1,284,074, 5.1 B18. Appl., lO.O.i:!. 
The apparatu.s cennprises twai e’once'iitilc conical 
rotary (Irums with n thin partition be‘tw'(*(.*n them. 
The material under tn‘at merit pnss(*H along a spiral 
groove on the outer facr* of tin; Inne*r drum and a 
heating or cooling agent along a eorr(*sponding 
groove on the.* inner face* of the* outer eli-iim. Both 
the heating or e*ooljng age*nt and Die* inat(‘rlal ar© 
dischai’ged at the* laig<‘r enels of thei rexsiXKJtlve 
drums. 

i^mokeless powder; Process for recovering solvent 

fffjffi . F. I. du Pont, As.sIgnor to Didawarc 

Bhemical Engineering Bo., Wilmington, Del. 
U.S. Pat. 1,204,000, 11.2.10. Appl., 4.1.17, 

Thb solvent, e.g. alcohol and ether, U gradually 
evaporated, and only a portion of the vapours con- 
densed, the remainder of the uncooled vapours being 
returned to the material. — C. A* M. 
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^Va^e acids; Recovery or utilisation of the ^ 
adhering mechanically to pulged 
.T, Umbach. Kundorn. Gor. Pat. l.d.38. 

Thf nitroctaUilowi, nflor (•(■ntdfu^^In^? or prmsing, Is 
agliatod with a Kolutlon of an alkali, flucli as ani- 
inonia, and llio mixed ammonium sulphate and am- 
monium nitrate so obtained are either used direct 
as a f<‘rlillw*r or are separated by fractional crys- 
tallisation. rp to 1)5% of the acid remaining with 
the nltroe(‘llulose‘ can l>e thus recovered In the form 
of sails.- T. St. 


XXm.~ANALYSIS. 

Indicators: Volloid chemistry of . 11. Wo. Ost- 

wald. Kolloid-Zeits., IDll), 24, to-Ul). 

(’oNoo-uiJHiN (sodium sail, of lK‘nzidine-bis-azo-/9- 
naplilhol Hulphona pill bionic acid) In aqueous solu- 
tion Is a highiy disperse system, intermediate 
between tiiat of a tr\ie eolbdd and a molecular dls- 
IK'rse system. It is negatlv(dy eliarged and has a 
red colour which is elianged to blue by the addition 
of acids, a large number of neutral salts, by alkaline 
salts such as so<llum earlM)nate, and by bast's like 
barium hydro.xlde. Tlic blue solutions, on dilution 
with large volumes of wat(‘r, elevation of the tem- 
perature or addition of aleoliol, at'ctoue or pyridine, 
become red. A further addition of an electrolyte 
to the blue solution causes a precipltalion of the 
coloured substance, wliicli on washing with water 
passes Into solution as a blue to violet hydrosol. 
'I’he blue solutions are less highly dl.sp<‘rse than the 
red solutions, and on standing def)oslt a slight pre- 
cipitate leaving a red soluthm. The red .solutions 
eontain a st ill more hlglily disperse orange coloured 
fraction.— .1. F. S. 

JtuscH and acids; AVoe reayent for — -. M. Chau- 
vlerre. Hull. Soc. ('him., lUIP, 26, 11S-3P.). 

A FiLTKUKn a<pi(‘()us extra<‘t of red beetntot Is a 
violet-red, of)alest'(‘nt liquid, which turns deep 
yellow in tiie luesenee of alkalis, and retains Its 
colour in tlie prewenei* <tf either mineral or organic 
Jieids. It Is sensitive to .sulphuric add containing 
1 part of add in 10,(M)0 of water. Test-paiK'rs can- 
not be prepared from it a.s it dt)es not dye paia'i*. 

- AV, G. 


TyndaUinctcr fo/ the c.uiminaHna of disperse 
systems. K. ('. Tolniau and 1’. 11. Vllel. .1. Ainer. 
Chem. «oc., IhlO, 41, 207-500. 

An instrumenl for measuring the slrengtli of a 
Tjmdall lK*am in sust)ensions, colloidal solutions, 
smoke, and mists is deserllH'd. It consists of a 
0— ^S-volt lamp, a condensing lens, and a dlaphi’agm 
through which tin* bi'am of liglit (‘liters the chamber 
eontelning the gas or solution. The slrmiglh of 
the beam is then determined by a Macbeth Illu- 
mlnometer which lias Ikhui standardisc'd w itli (dther 
a suspension of linely divided silica or an opaque 
glass.— J. F. S. 

Vltramicrosvopic particles; Method of measuring 

the size of . P. V. Wells and R. II. Gcrke. 

J. Amer. Chem. Soc., 1010, 41 , 312—520. 

The size of ultra microscopic particles susiH'uded in 
air cun b(^ measured by bringing the particles {c.g. 
smoke) into the field of an ulti-amlerosco]a» which 
lies In a rapidly alternating electrostatic field and 
photographing the path of the particles. The dia- 
meter is calculated from the amplitude of the oscil- 
lation. Smoke particles have diameters varying 
betwiHMi 5 X 10^ cm. and 10"^ cm. (See also J. Chem. 
Soc., May, 1910.)-J. F. S. 


Arsenious oxide as a standard substance in iodi- 
meti'v. R. M. Chapin. J. Amer. Chem. Soc., 
1910, 41 , 351-358. 

From a series of accurate volumetric experiments 
it Is showm that arsenious oxide is a more reliable 
substance than iodine as a standard in iodimetry. 

-J. F. S. 


Dracoruhin ” and ** dracoruhin capillary*^ tests 
for identifying and differentiating colourless 
liquids. K. Dh'terich. Cer. Dents. Phann. Ges., 
3018, 28, 440-402. 

“ IhucoiiuBiN is the name given to the portion 
of Sumatra palm resin (palm dragon’s blood) wdiieh 
is Insoluble in boiling light and heavy petroleum 
spirit. Test-papers are prepared by dipping strlp.s 
of filter-i>aper, 7 by 1 cm., in an alcoholic or ben- 
zene solution of “ clracorubiu the strips arc then 
drl(Ml. Tile test is carried out as follows A stop- 
IK'red cylinder, 30 cm. high and 3 cm. in dinm., 
is nearly filled with the liquid to be tested and 
4 strips of the pain^r are Introduced; the aptx'arance 
of the liquid is observed during the first 15 mins.. 
Ilie tube is th(*n shaken, set aside for 24 hrs., and 
the pai)erB removed. Various organic liquids hav(* 
a dllTen'iit solvent action on the “ draeoruhln ” and 
the coloration of the liquid and of the papers at 
the end of the te.st affords a means of identifying 
tile liquid. For (xample, light petroleum spirit 
does not dissolve the Knl)stanc(; and r(*mains colour- 
Fss; if the petroleum spirit contains a trace of 
benzi'ue or aleoljol, n red liquid Is obtained. Tlie 
coloration of tlie llipiid and tin* appen ranee of the 
patior vary with (he nature of the liquid under 
(cvamlnatlon; tiiosc' are described for such liquids 
ns petrol(‘iim, benzene, formaldeiiyde solution, 
chloroform, turpi'iiliiie, ether, ethyl acetate, toluene, 
xykme, carbon bisulpliide, acetone, amyl aleolio], 
etc. In the “ eapillnry ” test, tlie paper is im- 
mersed to a deptli of only 1 cm. in (lie liquid. 

— W. P. S. 


(ilneinnm in hvryl. C’oiijuix. »Vrc VIT. 


Reayent for oionc, IbaioLst, t^<'e VII. 


]f<trl:iny yfass. Roek. xVc VITI. 
(Jlycerol. Grllii and Wlrth. See XII. 


Vuprie-sodiiim hydro, ride rcnqnit. Jiistiu-Miicller. 
See XVII. 


Strieyler's reayent. Brouwer. See XVII. 


Diastatie power. Wilson and Mlnchln. Sec XVIII. 


yon-protein nitrogen in mtlk. Denis and Minot. 
See XIX \. 

Lactose in milk. Salomon and Diehl, See XIXa. 


(talapiczomctcr, Le Roy. See XIXa. 

yurogen distrlhution in seeds. Brewster and 
Alsberg. See XIXa. 

Feeding stuffs. Eckstein and Grindley. See XIXa. 


Alkaloids and adnnaline. Denlgbs. See XX. 
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Patents. 

Testing apparatus [for flue-gases]. F. P. Gilbert, 
Cbiciigo, 111. U.S. Pat. 1,282,409, 22.10.1S. A|)I>1., 

14.8.16. 

The apparatus consists of a vessel providt^tl with 
it gas inlet and outlet and containing a quantity of 
alkali solution (‘overed with a layer of mlneraroil. 
The oil prevents the gas under examiaation from 
coming in contact with the alkali whilst air is kdng 
displaced from the vessel. When the vessel is tilled 
with the gas, it is shaken so as to bring the gas 
in contact with the alkali, and the diminution of 
pre.ssure due to absoriition of carlK)n dioxide is road 
on a pressure-gauge. 

(Hiding dialysis; Agjianitns for varrying out . 

H. Thoms, liiMiin-,Sii‘gli(7. (lor. Pat. .‘100, S09, 

25.8.17. 

The dialysing membrane is arranged vertically 
between the two oliambers lilkal with Ikpiid, and 
earried on a rotating horizontal shaft. The liipild.s 
thus mst on the walls of the elianilKTs Inst (‘ad of 
on the membrane, ('’oiisiderably larger dialysing 
surfaces and quantities of IKpiid can be us(‘d witli- 
out danger of bursting th(‘ membrane. (8(‘<‘ also this 
J., 1018, 100 B. V. 


Patent List. | 

The dates given In this list arc, in the (‘asc of Appheafions for i 
Patents, those of application, and iri the cas*- of Coinploto Speci- 
fications accepted, (lioso of the Offioial .fuiirnah in which the | 
acceptance is announced Complete .Spcciflcfitions thus advertised i 
as accepted are open to inspection at the Patent Offleo immediately, ' 
and to opposition within two months of the date given 


Ai’i’i i( \j low. 

-\dam.s. Apparanis for licaling and cooling 
fluids. 08.51. Apr. 17. 

Akllcbolag(‘f Ljung.slrdms Aiiginrbin. Air-cooled 
coiid(‘n.S(>r,s. O.jOO. Ajir 11. (Swt‘d«*n, 15. 1.1S ) 

Aiigiisf. Tivaling ]i<|uid and Milld bodi(‘s for 
iK'.iling, ctilcining, vaporising, or (h'coinpo.sing 
them. 9912. Apr. 22. 

Ayrton and Shcpptird. (’ooling or lu'ating m(‘;ius. 
0781. Apr. 10. 

Belton. Air or gas beat iiig-ajijiarnf us. 9.598. 
Apr. 15. 

Boyd and Wilson, (’onlimioiis-sliaft kiln. 10 , 58 (), 
Apr. 26. 

Briggs. Apparatus for lieatiug and Iwiillng 
litpiids. 10,144. Apr. Zi. 

Britisb Tliomsoii-IIouston Co. t General El(‘elrle 
(‘o.). Controlling clieinit'al reactions. 10,150. 
Ajir. 2.*]. 

Gamell, Goeliet, Gritte, and Soe, T.jonnalse des 
Becliauds (Ijitalytlques (‘amell, (‘oehet, firitte, et 
Gle. Apparatus for heating by catalysis. 10,075. 
Apr. 22. 

f^olllus. Furnaces for steara-geuerators, ikilns, 
etc. 9738. Apr. 10. 

Cruyt. Method of utilising heat of waste fur- 
nace gases etc. 10,350. Apr. 25. 

Handel. Disintegrators. 10,210. Apr. 24. 

Harrison. 9039. 8’cc II. 

Heeley. Distillation furnaces. 10,174. Apr. 23. 

Jenkins. Absorption of gase.s, and Its nppHra- 
tion to vacuum flasks for storing low-temperature 
liquids. 9642. Apr. 15. 

Kllbum (Sulzer Frferes). Refrlgeratlng-appa- 
ratus. 10,187. Apr. 23. 

Jjilrd. Centrifugal machines. 9783. Apr. 17. 




IxKige Fume Deposit Go., Lodge, and Dxlge. 
EhKJlrlcal deiKtslIlon of particles from gases. 
9189. Apr. 14. 

MeliCan. Furmnv control. 9S78. Apr. 17. 
Pease. Sulxli vision and treatment of fluids. 

9407. Ajir. 14. 

Pedersmi. Sejiaratlng Ihjuid mixtures or emul- 
sions. 10,001. Apr. 22. (IViimark, 20.1.18.) 

Priest. Miitlb' and seml-mutlle etc. furnnc(‘s. 
10.139. Aj)!’. 20. 

llennisoii. Ih'versibh' gas-hcati'd furmuTS. 
10,307. Apr. 25. 

Bous('. l>evice for transjiilf ting lieat from one 
fluid or v.M}Knir to another. 9901. Apr. 17. 

Bon.'^e. Air lu‘at Ing di'vices'. 9902. Apr. 17. 
Smilli. Furnaet' rt'loils. 9708. Apr. 10. 9819. 

Ajvr. 17. (U.8., 0.9 and 9.5.18.) 

Stokes. Bcfrip'raling - ai>]iai*atus. 10,035. 
Apr. 22. 

Young and Young, Griiiding-inacliiiies for V(*ge- 
table products. 9733. Aju*. 10. 

GOMl’I.K'lK SrE( 1H('\TI0>S .XeCKI'lKI). 

0(552 (1910). NoIm'I’s Kxi)losiveH (‘o.. L.yall, Wil- 
.son, O’Goniior, and MeKllio]). Fec'd control of 
nitniting, mi.xing, and similar apparatus. (12.5,091.) 
Apr. 21. 

0919 (1910.) W(‘sf. Gooling-apparalus. (12,5,101.) 
Ai.r. 21. 

9928 (1910). Glianc(‘ and Hunt, lIo||(‘y, and Mott. 
App.aratus for tla‘ Irealimmt of oia^ liquid with 
another. (12.5,120.) Apr. 30. 

210 (1918). Garbnlt, and Brillsh Garhonlziiig 
( '(». Uolary fiirnaee.s. (125,181.) Aj)!*. 30. 

1193 (19181. 33lKl<m(‘ and Tilslone. Kcc Vlll. 
0229 (1918). Smallwood. Fiiriinees. (125,221.) 
Apr. 21. 

I 0108 (1918). St»jrge()n. Gmlrifiigal s(q)aralors. 
i (125, .502.) Apr. 30. 

I (5131 (1918). Poliak (Toronto T.\ i)(‘ Foundry Go.), 
i Grlnding-mac’liiiK'H’. (125,503.) Aj)!*. 30. 

(5(513 (1918), Al(‘xaiider. Appn rains or kilns for 
drying granular, pulverulent, and pasty materials. 
(12.5,2:15.) Apr. 21. 

(5801 (1918). Siaallnood. Farnaers. (125,515.) 
Ai>r. 30. 

7s:{2 (1918), King, (;r(‘gson, and Taiuhwln 
Gregson, L(d. Gas liiath'd furnaces. (125,2.58.) 
Apr. 21. 

10.0. 50 (1918). Dunker. Apparatus for treating 

air or other gases. (125,280.) Apr. 24. 

13. . 5.57 (1918). Mason. Filler presses. (125,304.) 
Apr. 21. 

21,529 (1918). I)raiK‘r. Se|>aralors for the tn^nt- 
ineiit of coal, clays, ores, and the llk(‘. (125,:M4.) 
Apr. 24. , ^ 

1284 (1919). Van U(id(;. Boiler ndlls. (12.5, OOo.) 
Apr. 21. 

IT.-^FLEL; GAS; MINEBAL OH.S AND WAXES; 
DESTBUGTIVE DISTILLATION; HEATING; 
LIGHTING. 

Apri.icAiio.NS. 

Ass«‘relo. ('ombustion of wild jailvcn’lsed fuel. 
10,175. Apr. Zl 

Atkinson, and Powdered Fuel Plant Go. Com- 
bustion of iw>wdered fuel. 989.3. Apr. 17. 
Berglund. 9903. Hec X. 

Bilefeld. Incandescent electric laUiips* 10,241. 
Apr. 24. 

British Thomwn-Houston Co. (General Electric 
Co.). Incandescent lamps etc., and manufacture 
of same. 9805. Apr. 17. 
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Camell and others. 10,076. See I. 

Combustion Improvements, Ltd. (Surface Com- 
bustion, Ino.). Combustion of explosive gaseous 
mixtures. 10,323. Apr. 25. 

I)o Ayestaran. ProeosH for cfTi'etlng agglomera- 
tion of coals. 10,2.'{7. Ai)r. 24. 

Forw(KKl and Tai)lay. Treatment of hytlro- 
cnrboiiH. 0722. Apr. Pi. 

Freiulman. Klcclrle are laiiip.s. 0704. Apr. 10. 

(iralnger and Shadbolt. 0781. See VII. 

Harrison. Apparatus for wasfilng coal, coke, 
tuiiid, etc. 00:t0. Apr. 15. 

Hauser. Itelort ovens for distillation of fuels 
an<l bituminous onss. 0070. Apr. 22. (Spain, 
20.1.18.) 

Heeley. 10,174. Xce I. 

Olsson. Treat niejjl. of jx'at. 0750. Apr. PJ. 

Hennison. 10, .‘107. Stv I. 

Ko(4i. Kxiraeiing bydrcK*artK)ns from coal etc. 
0080. Apr. Pi. 

Sedcole. Api>arulus for distilling carbonaci'ous 
material. 10,447. 10,448. Apr. 20. 

Stafford. lToc(‘.ss of destructlvi* distillation. 
9401. Aim. 11. 

Swlnt)urne. Low-temperatun* distillation. 0087. 
Apr. 22. 

Wiltslilnc (ias-pro<lucer plants for vtddek's, 
locomotives, aircraft, <‘tc. 10,002. Apr. 22. 

( 'oMia.pi'K SeF.cn rc.vrio.Ns Accki'tkd. 

728t; (lOPi). Maxted and IUds<laIo. Src VII. 

0181 (1010). Ma.xled. See VII. 

10,470 nOlO) ami 708 (1017). Kox burgh, SandiT- 
son, and S inderson. Manufacture of charcoal from 
wood. (125,430.) Apr. 30. 

4203 (1018). Toogood, and Diunpstcr and Sons, 
Heating of horizontal relorts for gas production. 
(125,180.) Apr. 21. 

5017 (1018). British Tliomson-llonston Co. 

(Cf(‘iieral Fleet rlc Co.). Vacuum elc'ctrlc discharg(' 
apparatus for lighting. (125,201.) Apr 21. 

0313 and 8138 (1018). Kew. t^arhonisatioii of 
coal and similar carhonaeeous sid)stanc(‘s. 
(125,400.) Apr. 30. 

0127 (1018). TaIK(X> Sugar Betining (‘o. 

(Ohnunhski and IP'sker). Profrss for tlie produc- 
tion of decolorising carbon. (125.230.) Apr. 24. 

70)08 U018). Soddy. Metiiod of stripping tlie 
illuinlnants from and of ])urlf\Ing coal-ga.s by 
means of i’liareoMl, (125,2.53 ) Apr. 21. 

780ti (1018). Arlo'll. Artillelal fuels, and pro- 
cesses for niamifacUiring the pam(‘. (125,250.) 
Ai)r. 21. 

7832 (1018k King ami others. Nee 1. 

St)24 (1018). Wist'. Distilling oil from coal and 
the like. (l‘,15,528.) Apr. 30. 

10,(V)t) (10181. Hunker. NVe I. 

21.520 (1018). Draper. N'ee I. 


III.-~TAR AND TAB PBODIXTS. 

ArrurniioN. 

Forwood and Taplay. 9722. Sec II. 

Complete Si’EtapicATioNs Acceited. 

10,885 (1910). Hird. Process for extracting tar 
acids or phenols from coal or wood tar or coal 
or w'ood tar oils in the distillation or vapori-sation 
of same. (125,445.) Apr. 30. 

12,014 (1018). Soc. d’Eclairage, Chauffage, et 
Force Motrice. Production of high-percentage 
anthracene. (119,855.) Apr. 24. 


IV.-COLOURING MATTERS AND DYES. 
Applications. 

Davies. Manufacture of dyes. 10,247. Apr. 24. 
MacLaurln. Manufacture of dyes. 10,240, 
Apr. 24. 

CoMi'LETE Specifications Accepted. 

8773 (1010). Baxter. Sec XXII. 

11,411 (1910). Ramy. See XXII. 


V.-FIBRES; TEXTILES; CELLULOSE; PAPER. 
Applications. 

De Cew and Marx. Treatment of paiior pulp. 
0570. Apr. 15. 

Farrell. Textile etc. drying cylinders. 9081. 
Apr. 10. 

CoMpr.ETE Specification Accei’Ted. 

0587 (101 1)). Cochrane. Production of fabrics 
having the proi>erty of invisibility. (125,003.) 
Apr. 24. 


VI.-BLEACIllNO; DYEING; PRINTING; 
FINISHING. 

AI’PLICATIONS. 

Gatty. Dyt'ing on vegefablt* librt's, yarns, and 
fal)rics. 07()8. Apr, 10. 

lA>max. Finishing or lustring textile fabrics. 
0532. Apr. 15. 

Poulson. Sizing textile fabrics etc. 0050. 
Apr. 10. 

(‘OMPr.KTE SPFnFiCATIONS ACCEPIEI). 

7547 and 7820 (1018). Robertson. Printing woven 
fal)ries. (125,251 and 125,257 ) Apr. 21. 

13.;J81 (1018). Hindle. Printing woven fabrics. 
(125,302.) Apr. 24. 


Vn.— ACIDS; ALKALIS; SALTS; NON- 
META I.LIC EI.EMEN3'S. 

Appuca’iions. 

Aslieroft. MannfacM lire of aidiydrons magiiesinm 
ehloride and anhydrous calcliini chloride. 10,140. 
Apr. 23. 

A.slicroft. IMaiJiifactnre of o.xides or salts of 
tnng.sten or metallic tungsten from snb.stanees con- 
taining tungsten. 10,117. Apr. 23. 

Ashcroft. Maiinfaetnre of o-xides or salts of 
nu'tals, or of metals, or of non-metals, or of com- 
pounds of non-nu'tiils from ores, minerals, inter- 
mediate products, residues, wastes, etc. 10,148. 
Apr. 2.3. 

Ashcroft. Manufaelure of aluminium or its 
oxides or salts from materials C'ontainlng alu- 
minium. 10,140. Apr. 23. 

Bloomdeld, Boake, Rolx'rts and Co., and 
Dnrrans. Metliml for manufacture of sulphuryl 
chloride. 0170. Apr. 14. 

Boake, Roberts and Co., and Dnrrans. Mi'thod 
for manufacture of sulphuryl chloride. 0480. 
0481. Apr. 14. 

Grainger and Shadbolt. Manufacture of am- 
monium sulphate. 9784. Apr. IG. 

Marks (Armour Fertilizer Works). Production 
of aluminium nitride etc. by electrically-generated 
heat. 9492. Apr. 14. 


T;d,-S||tBI,NeiS.] 
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Mellereli-JaclsBon (Ah- Reduction Co.). Manu- 
facturing cyanides. 10,188. Apr. 2.8. 

Morel. P^uctlon of basic sulpliate of chrome 
and its application to tanning etc. 10,0‘-1. Apr 22 
Tyrer. Treatment of almulnlferoiis in.-llertalsTo 
obtain alumina t*(o. 0i;21. Apr. i,*i. 


Ctinningham, and Stein and Atkinson. Fur- 
naws for heat treatment of motiils 10 
Apr. 23. ’ *■* 

Evans, Marquis, niid Schader. Procoss of ox* 
IraethiK <-opi)t‘r from ores and relining crude cop|>er. 


Complete SrEciFir\Tio\iS AcdTiKi), 

^280 (1910). ^laxlcd and Illdsdalc. Manufac- 
ture of hydro^'cn. (125,112.) Apr. 2-1. 

94S1 (1910). Maxted. Manufacture of Indro'-^en 
(125,410.) Apr. 30. 

10,852 (1910). aiid Kutoch, TA«I. 

Mnnufactur(‘ of nitric a(‘id an<l aninioninni sul- 

plnite. (125,144.) Apr. 30. 

11,030 (1910). Bensa. Prorv.^s for the prodne- 
tloii of alka]!nt‘ nil rates by oxidation of ammonia. 
(125,453.) Apr. 30. 

14,014 (1918). cm (ransleel Prodmds Co.). 

X. 


Hauser. 9970. *Scc II. 

.laeksoii. Production of Iron. 10,33,3. Apr. 25. 

Be Chaf(‘llcr. OlJvi. See XI. 

Mumford, and Muinford, Ltd. Alloy, and method 
of making and u.sinp same. 9100. Apr. 14. 

Norsk Hydro-Llekt risk Kvaelstofnktieselskab. 
Melallurf^leal proc-»‘Sses. 10,131. Apr 2,3. (Nor- 
way, 15.5.18.) ^ 

Park. Maehim* lor S4‘paratln^' minerals from ore- 
bexarin;,^ materials. 9510 Ajir. II. 

SJiarp (Wilhner). 10,115. See VIII. 

Spi'cr. Chionic nlcKi'l steed. 10,:;3S. Ai)r. 25. 

CoMi’i.m'F. ScFi’incei lON.s Accfi’tko. 


14,75t» (1918). Dawson. Pix^Ci'ss for tin* produc- 
tion of sodaininonium sul[)ha(t* from nlln*-(‘}ike or 
other acid sodium sulpliaU's. (125.311.) Apr. 21. 


VIIT.— CLASS; CEKAMICS. 

Ai'i’i irvuoxs. 

lIuglK's. Allpara (ns for annealing; glass. 9900 
Apr. 22. 

Marks (Femurs ed Procede.s Mniliy So(*. Anon. I. 
Class ovens or furnaces. 0190. Apr. II. 

Sliarji (Willineid. Pols or t I'm ihli^s for nudting 
glass or metals. 10,115 Ajir. 23. 

COMFI.K'IK Sl'FCIFu \T10N.S A( < 'FI»'I FD. 

449.3 (1918), OMlsIoiu^ and ddlslone. Fued- 

economis(‘r or Iieal- n‘gulaloi' for o\<‘ns and klins 
for tiring liollery and llie likix (125.1^0) Apr. 30. 

21,529 (1018). Draper. See 1. 


7502 (1910). AnnJible, .and .MeKid ( 'oiieenl ration, 
Ijtd. Fxl ruction of nitd\(d from sillealt' ores 
(125,119.) Apr. 24. 

S(i5,i (1910). Iladthdd. Maniifacl lire of man- 
gamxse steel. (125,157.) Apr. 21. 

.‘182,) (1918). Ah'xandi'i*. Vliil, and Imln'r.v. 

Mexiiis tor and imdhotl of ]jard«aiing and (ianju'rlng 
stead or other metal wirix (12;3,1S0.) Apr. 2L 

.)117 (1918). Franklgiionl. Pdast furiiaees. 

(125,191.) Apr, 21. 

11,118 (1918). Mooiji'y. ‘I’re.itiiig steed for air- 
era II. (125,511.) Aju*. ::o. 

11,5.t.3 (1918). ('liir. Puddling, rediexillng anel 
similar nudalinrgieal fiirn itvs. (125.540.) Apr. 30. 

14,011 (1918). Cili (Fjinsletd Proilmds (3).). 

'rrexatineuit anel edreailalion of Ii\drogen in conne»c- 
10)11 wilh the* reduel ion of liingslem Irlo.xhle. 
(12.5,310.) Apr. 21. 

2L.529 (1918). Driipmx I. 


Xi.— FLIXTKO CHFMISd'ItY. 


IX.-BT^ILDING MATERIALS. 
Aiaa.K’ATioxs. 

Andouard. 9911. SVcXIIi. 

Bell’s United A.sIh'sIos Co., Cann, anel Ilnrdem. 
Manuf.aehire of slabs or blocks for builellngs etc. 
9578. Apr. 15. 

Dale. Conoretex tK»78. Ajir. 10. 

CeiMi'LK'iT. ScFeancA'iiox AcrECTEn. 

0248 (1918). Kedsey. WaleTjuaieif romponnel or 
preparation fen* roofing anel other i)uriK)se*K. 
(125,492.) Ai)r. 24. 


X.— METAT.S; METALLIIRCxY, INCLUDING 
ELECTBO-METALLTTRCY. 

it 

Ari'LICATIONS. 

Ashcroft. 10,147. 10,148. 10,119. KrrVlf. 

Berglund. Apparatus for sintering remcent rates 
distilling slate, edc. 9903. Apr. 17. 

Berry. Opiicr alloy. 10,ti.5S. Apr. 2.5. (U.S., 
18.8.18.) 

Bowen and Marino. EDctroIytlc process for 
coating iron or steel with lead or antimony or 
alloy of lead and antimony. 10, ,314. Apr. 25. 

Comp. d’Applications M^caniquea. Steel for 
manufacture of ball and roller bearings etc. 10,141. 
Apr. 23. (France, 2.5.18.) 


AI'I’LU \TJ()\S. 

Beiweii anel Marine) 10, 31 I See X. 

Uampbedl, Clllorel, ’Payleir, Walle*, and Campbell, 
Cille)rel and Wailex <’e)nln»l e)f peewen* absorbe^d in 
elee lrl(‘ furnace. 10,3.57. Apr. 25. 

Ded;ker. PreieH-ss e)f ede e l reilysis. 10,1.55, Apr. 23. 
Iv(‘y anel Salisbury. Battery eidls. 10,006. 
Aiir. 22. 

Ix‘ Cbaledieu*. Eh‘clrode‘s for eh'elrle wedding. 
9is;5. Ajir. 14. 

Le)elge Fiim(‘ Dejieeslt Co., anel others. 9489. 
See 1. 

Marks (Armour Ferlilizer \Ve)rks). 9192. See 

VIL 

.Marks (Armour Fe*rtlli/.e*r Weirks). I’eilypliasc 

ele'edrle* Iiexit ing-fnrnae-es. 10,053, Apr. 22. 

Marsh. Eleelrolylie eedls. lO.IKi. Apr. 23. 
Oleiliatuaiid Olelham. Calvanie halleuies. 10,208, 
Apr. 24. 

Re)l>erls. Elexdrle* h.il teulexs. orbS.'), Apr. 15. 
3\*ixeira. Elect rie* fiirnaee>s. 9921. Apr. 22, 
AVithers (National EleM-tro-ITexIueds, Ltd.). 
Apparatus for elexlrolvsing liquIelH. 10,179. 
Apr. 23. 

CoMrr.FTE SCECTMCAIIONS ACCKITO), 

.3720 (1918). BIbby. Electric furnaces. (125,170.) 
Apr. 24. 

0250 (1918). Brush Electrical Engineering Co., 
and Sutton. Electric reslstancea. (125,225.) 
Apr. 24. 



FATEKX tm. 
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6875 (1618). WlelgoIaskJ. EJectric arc farnaces. 
(126,616.) Apr. 30. 

7727 (1918). ArmelJn. Electric dry batteries. 
(125,254.) Apr. 24. 

7957 (1918). Gow and Campbell. Control of 
power absorbed In electric funiaces. (125,522.) 
Apr. 30. 

XII.— FATS; OILS; WAXES. 
Application.s. 

Cooi)er. ApparatiKs for tn^ating bones etc. for 
recovciry of fats, oHm, etc. 9137. Apr. 14. 

Dave. M.aiiufactiire of castor oil. 9843. Apr. 17. 
Fonx^ Detergent compound. 10,094. Apr. 22. 
<U.S., 19.4.18.) 

COMI'LETE SPECIKICATION.S AOCEPTEI). 

(1170 (1918). F(‘ldenheimor and Plowman. 

Saponaceous compositions, and the process of 
manufacturing the sumo. (125,491.) Apr. 30. 

18,0.32 (1918). Sehuek, and Superior Oil and Pro- 
cess Co. Process of separating li<iuid fats or oils 
from solid fatty materials. (125,327.) Apr. 24. 

XIII.~ PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

ArCLICATIONH. 

Andop*:rd. Production of coatings for paint or 
cement etc. 0911. Apr. 17. (France, 27.11.13.) 

Roake, and Hoake, Roberts, and Co. Prepara- 
tion and manufacture of dopes, varnlslu's, etc. 
9751. Apr. 1(1. 

Jones Violin varnisli. 9135. Apr. 14. 

Lllllo. Paints and antifouling etc. substances. 
943.3. Ai)r. 14. 

Marter and Raw. 10,121. See XIV. 

(/OMI'LETE Sl’ECIEK’ATION Aa'El’TKI>. 

300 (1919). Kohler. Proex'ss of pro<lueing colo- 
phony of bigli (luallly from old natural resin of 
conifers. (122,407.) Apr. 24. 

XIV.-INDIA-RrnnER; GTJTTA-PERCdlA. 
Aitlication. 

Marter and Raw. Non-intlainmable and pla.stk* 
composition. 10,121. Apr. 23. 


XV.~LEATHER; RONE; HORN; GLUE. 

AI'I’I.ICAIIO.NS. 

Couch. Maiiuraetiu’c of patent leather etc. 
9782. Apr. 10. 

Ilefford and HetTord. U*ather. 10,417. Apr. 20. 
Morel. 10,074. Nee VIT. 


XVI.— SOILS; FERTILISERS. 
(;'O.Mri,KTE SrECIl’ICATION AOCWTED. 

14,750 (1918). Dawson. *Vcc VII. 


XVIL— SUGARS; STARCHES; GUMS. 

APrLIC.ATIO.NS. 

Baker and Sons, Rrudley, Carr, Peek, Frean, 
and Co., and Rowntree and Co. Tix'ntment of 
sugar. 9820. Apr. 17. 

O’Gorman and Schryver. IManufacture of ad- 
hesives. 9874. 9875. Apr. 17. 

Complete Specifications Accepted. 

■ 0427 (1918). Tai-Koo Sugar Refining Co. 

(Obrembskl and Resker). See II. 

18,GG8 (1918). Barker. See XIX, 


[VtrCuii. 


XIX.-FOODS; WATBB PUBIFXCATION; 

SANITATION. 

APPLICATIONa 

Franks. Process of preserving organic sub- 
stances. 10,315. Apr. 25. 

Kershaw. Refuse-destructors etc., and produc- 
tion and treatment of a fluid slag thei-efrom. 9854. 
Apr. 17. 

Lillie. 9433. See XIII. 

Naaml. Vennoots. A. Jurgens’ Vereenigde 
Fabrleken. Manufacture of artificial milk pro- 
ducts. 10,170. Apr. 23. (Holland, 18.C.18.) 

Thomson. Process for reduction of animal flesh 
In preparation of foods and medicinal animal ex- 
tracts. 9010. Apr. 16. 

Complete Specifications Accepted. 

11,203 (1917). Stevens and Baumann. Milk food 
products and methods of making the same. 
(125,172.) Apr. 24. 

18,008 (1918). Barker. Production of pectous 

substances. (125, ,‘130.) Apr. 30. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Appijcations. 

Loo. Manufacture of organic compounds and 
their condensation product.^. 9537. Apr. 15. 

Marks (New Jersey Testing Laboratories). 
Alcohols etc. and process of making same. 10,050. 
Apr. 22. 

Tlionison. 0010. tSae XIX. 

(>)MPLETt: Specific MTONs Accepted. 

8035 (1910). Cross and Dreyfus. Processes of 
hydrolysis or saixmi heal ion of esters. (125,153.) 
Apr. 24. 

48,3 (1918). ZolJingcT, Process for the production 
of polyoxy fatty acid esters. (112,024.) Apr. 21. 

7119 (1918). Blanc. Manufacture of aromatic 
aldehydCvS. (115,244.) Apr. 21. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Complete Si’ECIfication Acceded. 

5810 (1918). Burnett. Negative plate substitutes 
for radio-photography. (125,490.) Apr. 30. 


XXII.- EXPLOSIVES; MATCHES. 

Complete Specifications Accepted. 

052;i (1910). Baxter. Manufacture of nitro- 
glycerine. (125,091.) Apr. 24. 

(K552 (1910). Nobel’s Explosives Co., and others. 
See I. 

7203 (19R)). Dreyfus. Process for the purifica- 
tion of triuitrotoliieue and such like bodies. 
(125,110.) Apr. 24. 

7857 (1910). Johnson. Manufacture of explosives. 
(125,128.) Apr. 24. 

8234 (1910) Chance and Hunt, Holley, and Mott. 
Process for the washing of trinitrotoluene and other 
nitro compounds (125,140.) Apr. 24. 

8773 (1916). Baxter. Manufacture of picric acid 
and other products of nitration. (125,160.) Apr. 24. 

11,411 (1916). Ramy. Process for manufacturing 
picric acid, (125,461.) Apr. 80. 

8623 (1917). Du Pont do Nemours Co. Pro- 
pelkSt explosives. (126,482.) Apr. 80^ 
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1. -GENERAL; PLANT; MACfflNERY. 

Selenium and its applications. Aucel. See VII. 

Patents. 

Drpinf/ sond and simdar (jranulat mult rial; 

Apparatus for . G. F. \V. ].,(‘lgh-on- 

8ca. Eug. Put, 124,244, 20.2.1S. (AppF 3054/18.) 

'PiiK material is delivered from a hopper on lo per- 
foratiKl shelves hinged to the of a horizontal 
rotating drum. As tlie drum is rotated the hinged 
slielvovs drop to (he side and an> lumps formed are 
broken by lu^aters attached to tlu* shall of tia* drum. 
Tli(‘ outer muls of the Ixaiters rest on angle-pleees^ 
attached lo the .shell of the drum, .so that they arc 
rahsed as the drum rotates until their outer ends 
slip off the angles and they fall back and crush any 
lumps they meet. The ])artly dried naiterial is 
didivered from the lower part of th(‘ drum on to a 
seri('s of hi'ated vibrating drying t>lates.-— \V. II. (’ j 


JJrpcr. A. F. Sinclair, New York F.S. Pal. 

1,21)4,547, lS.2.1h. Aiipl., Ib.D.lO. 

A ROTAUY drying cylinder is coiineeied at one end 
with ti furnace, and at the opiio.site <‘nd uith a 
chimmw. The furnace tlaiiie is prevcidi'd from 
entering tlu* cylinder by iia'ans of a s(‘ries of .sjsaced 
screens Of giaded mesh, tin* scrcf-u near(‘st tli(‘ fur- 
na(X‘ bi'ing th(‘ coarsi'st and (hat tart best Irom th(‘ 
furnae« the tini‘st.-S S. A. 


Orushtny and dryiny machine. J. G. lIopiK^r, Paris. 

Eng. Pat. 120,031, 22.11.18. (Appl. 10,253/18.) 

Int. Coiiv., 25.7.17, 

Two metal discs, slightly concave, are arranged with 
their concave sld(‘s facing one another in a Imri- 
zontal ])lane and an* mounted on vertical shafts so 
as to rotate in oi)posite directions, or at diffen‘nl 
si)eeds in the «ime <lii’<'ct ion. 'PIk' inatc'rlal is l(‘d 
from a hopi)er through the hollow shaft of the uj)i»er 
di.se into the space between the discs, tin* opposing 
faces of which are grooved or tlut(‘d to ermsh the 
mat(*rial. Tlu* crushed material leav<‘s the annular 
opening at the* edges of the discs and is thr(»wn by 
centrifugal foiTH* against a coiic(‘ntrlc cylindrical 
strainer Avhich is vibrated raj^idly. Any water 
si'parated from the material pa.sses thnmgh the 
straim*!', whilst the solid mnt<Tial falls into an 
annular receiver at tlie bottom of the strainer. 

- W. F. F. 


Orindiny mills. E. Newell and Go.. Ltd., ami G. L. 

Woodiioiise, Mlsterton. Eng. Pat. 121, {>30, 25.4.18. 

(Appl. GOOO/18.) 

A Houizo.vTAL ball mill is divided into two compart- 
ments by a transver.se partition. The material to lx* 
ground is fed through the hollow trunnion into the 
first compartment and after being ground passx's 
through i)erfoTations in the circumferential stepi)ed 
grinding plaU's to a cylindrical sieve ]>Iate which 
surrouiuLs the grinding plates. The finer i>articleK 
pa.s8 through the sieve Into an annular space 
between the sieve plate and the outer s1h*11, and the 
coarser i)art1cle8 are returned l>Glween the stepped 
grinding plates to be re-ground. The line particles 
in the annular space are carried forward by helical 
conveyor ploughs and discharged through an aper- 
ture in the transverse partition into the second 
oompastnmt, where the grinding is completed. 

— W. H. C. 


Oomminuting mill. R. C. Newhouse, Wauwatosa, 

Wls., U.S.A. Eng. Pat. 125,012, 30.0.18. (Appl. 

15,850/18.) 

' A iiouizoNTAL ball mill rotated on Imllow’ (ruunlons 
is divided Into tw’O compart immts by an adjustable 
transverse partition. The lu.ilerlal to ground Is 
fed lliroiigh the hollow^ truuuion at oiu* tuid Into 
the lir.st compartment and is ground by the action of 
the halls. The iiiicr portions pass through an 
ndjustahle annular screen, formed of horizontal 
bars, supjKU’ted mair the partlilon, an* llftwl by a 
spiral ch'v.ator blade in the sjaicc* b<4w'ocn the sciTH'n 
and the .slu‘ll, and arc di.schaigc<l into (he st'cond 
clminbcr when* limil grinding takc.s phuT. When 
ground .sulllcicnt ly, the particles pass through a 
.second trans\crsc scrt'cn at tin* far end of the 
cyllmlcr and arc discharged thiough the other 
liollow^ tnnmion W II. C. 


I'alrcnsiny and siyai at my 7n(icliinc, W. 11. Ih‘rry, 
Glu'.sicr, Pa. V S. Fat. L2‘.l2,llS(5, 28.1.10. Appi., 
11.10.17. 

1’UF material Is chargctl into a receptacle one side 
of which Is formed of adjustable bars. 4’iic 
mali'rial Is dlsintcgi-ated by knives or teeth wdiich 
pndeci tlirougli the spaces hcUvccn the bars Jind 
arc n'ciprocatcd at varying angles and speeds hy 
c\tcrnal mechanism. Tin* pnlviTi.s<‘d material Is 
('i('cf('d through tin* spac(‘H hotwccii (ho bars, whilst 
ili<* inipuh(»ris('(l portion is cai’rlcd to the ends of 
‘he r(‘c(*p(acl<*,- W. II. (\ 


(} ! :inln\y mill .I K Griflilh, Assignor to A. J. 

Ciiinth, ^‘il(^l(m. Pa F.S. Pat. 1,205,482, 25.2.19. 
A|yd . 18 1 Ml 

1% a lube mill liaMiig iiitciaial circumferential 
<‘ori iig.itions. I !)'• gnmiing <‘lciii(‘nts consist of bodies 
sliaiMMl ilk<*dum)> hells clcm(*nl s are so shaped 
dial jiu* ends co .act witli IIk* neck portions of 
adjac(*nl grinding bodies W. IJ. G. 

(Jnudmy mill . 1 . >V Giarrow, Assignor to ,T. D. 
('ummiug ami <1 U. Giaig, ('opjx'r Gliff, Out. 
U.S. Pat. 1,205,720, 25.2.10. Aj^pl., 17.5.17. 

A oiuNDiNo-UKUM (s(‘(‘ tig.), wliicii rolalcK about a 
Imrlzoiital axis, has a sliorl cylludrlcnl sc‘clion at 
(In* middle, (be planes of the ends of Ibis section 



l>elng inclined to tlic axis of the drum; from lla* 
<\vlindrical section tlic walls taper to the inlet and 
<lischargc oi»C‘nlngs. W. E. F. P 

Uutnidifyiny or fillcriny air or oilier^ yascs; 

Apparatus for . L. Duiikcr, Rugby. Eng. Pat. 

121.287, 22.3 IS. (Appl. .50S5/J8.) 

4’iFk tiller dc'.scrlhed hi Eng. Pal. 112,(55,3 (this J., 
1018, 11 \ a) is biilJt uj) of plates of standard size so 
lliat Us capacity m.iy be Increased by adding more 
plate.s.— W. II. C. 

Air clcaficr and, process for cleaning air. Q. 
Kutschc, Pittsburgh, Pa. U.H. Pat. 1,274,058, 
3I).7.I8. Appl., 1.3.17. 

Thf conduit carrying the stream of warm, dust- 
laden air has a numbt'r of apertures through which 
cold clean air Is introduced, to separate the dust- 



Cl. L-GBNBBAL; PI^ANT; MAOHmBBt. 






laden air from the walls of the conduit, whereby 
the formation of charged particles la avoided and 
coalescence is induced. The air then enters tangen- 
tially the lK)tt(im of a vertical cylindrical vessel 
containing rofafing varu's which lini>art a whirling 
motion to it, wlierehy particles of agglomerated, 
coalesced dunt are sepaiated. jAaivIng the top of 
this vessel in a laiigeniial direction the air passes 
Into a NiiiHlliT vessel In which It is again given a 
whirling raolion l>y vanes more steeply pitched than 
thow' in the tirst vessel ; the dust which separates 
is C(»llected on flic oonical l>ottoin of the vessel and 
Is removed thnaigli a plp«‘ at the bottom.— J. II. p. 


the pipe or other vessel Is coveted with five coats of 
material. The first coat consists of 20% sodium 
silicate, 20% kleselguhr, and 60% white asbestos 
fibre; the second of 20% sodium silicate, 25% klesel- 
guhr, and 55% white asbestos fibre; the third of 
eynal parts of klesidgnhr, blue asbestos fibre, and 
sodium silicate, and the fourth of 50% blue asbestos 
fibre, 10% white asbestos fibre, 20% sand, and 20% 
sodium silicate. After application of the fourth 
coat the surface Is painted with hydrochloric acid 
of 20'= Tw. (sp. gr. 1-1) and the fifth or final coat 
eonsistlng of .50% .sodium silicate, 25% quart!!, and 
2.1 /„ Willie asbestos fibre is applied. — W. H. C. 


Ilollrr funina n w Ihr like; Drylnf) fuel mpplltd to 

. W. It. Wood, London. Eng. Pat. 124,314, 

22.1. IS. (Appl. (177h/lS.) 

(^oAi. iH fed to a boiler furnace tlirough an inclined 
shoot which i)asses tlu’ough the waste gas flue so 
as to dry tlie fmd. The portion of Ihe shoot within 
the flue is const meted of liars forming louvres so 
that the hot gast's may pass transversely through 
the shoot, which Is maintained full of coal. The 
flue is provided with a batlle which comiKds th(* hot 
gnH(‘8 to imss twle(‘ through the column of fuel, and 
damiK^rs are proNidod In I lie wall s(‘i>a rating the 
conihiistlou ehamlHT from the waste gas flue above 
and Ixdow tlie Imtlh*, so liiat any desired proportion 
of the hoi gas may pass dln^etly to the flue without 
passing through the column of fuel. The fuel Is 
Anally discharged on to a meehauleal stoker. 

— W. F. F. 

Furnaces; Means for preventing or consuming smoke 

in . j \y iiuolln, liondon. Eng. Pat. 124,003, 

1L4.1<S. (Ap[)l. (J202/1H.) 

A FUUNA(T. for a bolk'r or the like is jirovided with 
a plate extending rearwuj’ds from th(‘ furnace front 
below the firebars, and with a flat) valve in the 
“ dead plate ” In front of the firebars. Air may 
thus pass from tlie ashpit between the plate and the 
firebars, and tlum uiiwards, partly through the fire, 
and partly through the flap valve to the combustion 
space. The valve is connected to a liiiuld dnshpot 
device, which Is set so that tiio valve is fully oiien 
Just after the furnace is supplied with fresh fuel, 
and preheated air Is therefort* suiiiilli'd to burn the 
gU8(‘a and smoke which ari* givmi ofl' by the fuel. 
Tlic dashpot is provldcii Avilh a needle valve so as 
to permit the lliiuld to jiass from one sld(‘ of its 
piston to the other in a predetermined time, Ihe 
flap valve reaching its closed [losition when the fire 
becomes incniidescimt. An open-work brick battle 
fs also t>^‘ovlded at tbe back of tlie combustion 
chamlior to Interoopt solid j)ai1icl(‘s Avlilch may pass 
over the furnace bridge. 4'lie flat plate below tlie 
firebars may be formed In one or. more sections 
which may Ix' pivoted so ns to be tilted to discharge 
ashcs.-W. F. li’ 

Crystallisation of suhstufices [c.g., phvnacrthi] in 
solution; Method of and mtans for effecting rapid 

. O. lleynard. Bradford. Eng. Pat. 124,324 

11.5.18. (Ai)pl. 71)50/18.) 

The solution is passeil through a sueei'ssion of 
dished metal trays, preferably made of ahimluiiim, 
each having a fjilse bottom and hollow sides through 
which a cooling medium Is eireiilated. The solu- 
tion, together with the deiHisited ery.stals, is then 
passed through a filter. The application of the 
proci\ss to the priHluetion of white crystals of pheu- 
ncetln Is claimed.— -W. LI. C. 


i^u pet -imposing films of material to he dried on a 

pair of heated cylinders; Method of the same 

being also applicable for evaporating moisture 
from solids. J. McIntyre, Portobelio, and J. 
Milne and Son, Ltd., Edinburgh. Eng. Pat. 
^ J24,t;(58, 2.0.18. (Appl. 14,230/18.) 

The maliTials are applied to the exterior surface 
of tlie internally heated cylinders at three or more 
difleront parts of the periphery by distributing 
rolls, so Hint ns tlie cylinders rotate additional 
In yers of Iresli material are deposited on those 
already iiartly dried.— W. II. C. 


I Mi.rtng concrete and similar material; Machines for 
Trew and E. le Bas, J.ondon. Eng. 
^^Bnt. 12t,0t;i, 7.0.1S. (Appl. 040(;/18.) 

The nmf(‘rl/il is fed from a hopi»er into one (uid of 
a horizontal drum through an ojieiiing provided 
slintler, and di.seharged through an oiK.ming 
at the other end which is provided with a pivoted 
shoot. Mixing blades, U-shar)e In cross-section, are 
provided at one or both ends of th(‘ drum to throw 
the material towards tli(‘ other end or the eentrci of 
the drum, and lifting blades are provided to receive 
the material and eompleto the mixing,— W. F. F. 

Spraying or atomising liquids or fluids and heating, 

cooling, or tntxtng the same. J. W. Stevenson' 

i5^340/nT' 22.10.17. (AppL 

The aiiiiaratiis comprises a drum of relatively small 
height, nrrangcHl vertically, with one or more tan- 
gential Inlets for the liquid to be atomised at the 
periphery and an axial outlet. The inkd extends 
l»raetleally over the entire Iieight of the drum, and 
the out lei lias a .sectional anai equal to or greater 
than that of the inkq. In order to enhance the 
circular movement of the fluid, a cone may lie 
provided on the end of the drum opposite tlu‘ out- 
lel, hut not extemling into or through th(‘ outlet; 
tlie intiTior surface of the drum may have a spiral 
form.ation. In a niodifloation, two axial outlets are 
tirovided, in ojijiosite ends of Ihe drum. For cool- 
ing, heating, or mixing purposes a second fluid may 
be introdueial through holes or ports in the jierl- 
phory of the drum.— J. H. P. 


Cooling apparatus with automatically controlled 
supply of cooling fluid. C. Mortensen, Chris- 
tiania. Norway. Eng. l*at. 124,971, 13.G.18. 

(Appl. 97(13^8.) 

A CLOSED chamber containing an easily expansible 
medium is placx'd within the cooling or condensing 
conduit which is Itself surrounded by the cooling 
fluid. The variation of pressure due to the exjian- 
slon and contraction of the medium acts on a 
diaphragm Avhich oiierates the valve controlling the 
supply of cooling fluid.— W. H. C. 


Kon-conducting coating for insulating pipes and 
other vessels or articles in chemical works. H. 
Lonsdale, Blackburn. Eng. Pat. 124,697. 6 418 
(Appl, 5919/18,) 

To provide an Insulating covering that will with- 
stand tbe Injurious effects of ammonium nitrate, 


Cooling and drying air; Art of . W. J. Baldwin, 

Brooklyn, N.Y. U.S. Pat. 1,292,562, 28.1.19. 
Appl., 26.9.17. 

A CURRENT of air is drawn through a suitable cool- 
ing material by a fan. By the centrifugal action of 
the fan the condensed moisture Is sepajrat^ from* 
the cooled air which is then discharged.-^W. H. 0. 
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Ct. I.-OBNEKAL; PLANT; MACHINERY. 


Filter press plate for filtering acid and other liquid 
materinl. W. Furness, Huddersfield. Eng. Pat. 
124,974. (Appis. 9921, IT.fi.lS, and 20,917, 10.12.18.) 

A FRA.\fE provided with tightening bolts extending 
through the top and Iwltorn bars of the frame 
enclos(\s filter panels of earthenware or other acid- 
resisting Djaterlal. The panels have vertically 
grooved surfaces, the lower ends of the groov('s 
(‘omraunienting w’ltli discharge channels in the 
frame. Tho.se parts of the frame that are expoS(‘d 
to the action of th(‘ acid are i)rotected by a leaden 
or other suitable covering.— W. H. C. 


^ 818 a 


encounter a spray of water or other Ikpild. The 
wash-liquid is afterwards ua'd for moistening the 
air for combustion on its pass^ige to the furnace. 

~E. W. L. 

Separating foreign materials from gases; Apparatus 
for W. .T. Haldwln, Brooklyn, N.Y. U.S. 

Pat. 2S.1.19. Appl., IS.5.17. 

Tut: gas Is ])as,sed longitudinally through a horl- 
zniil.il perforat(‘d cylinder w'hieli is rotat«Mi within 
anofluu- lived (,>linder having sFiialler perforations 
and surroundetl by an <niter casing.~W. U. P, 


Filtering-press. J. P. MePtlaiigblin, Phleago, 111. 

U.S. Pat. 1,202,:M2, 21.1.19. Appl., 5.5.17. 
Sui‘KurosET) liorizontal filter leaves or shelves are 
arranged in two vertical series spaced apart within 
a cylindrical casing. Tlu* shelves are mounted on 
horizontal pipes so that they can be tilt(sl, and are 
connected willi a common discharge main for the 
filtrate, and a sjFaee Is ](‘fl belween the two vtnilcal 
scTles of sliehes. The mivtiire to be filiere<l is 
Introduced into the casing, the licpiid i>n.s.s(‘s into the 
filter l<‘av(‘s and Is diselFarged, tlu' solids Ixdng 
deposited on their outer surfaces. Aft(M’ a time the 
supply of material is st<)pi>ed, the bottom of the 
easing Is oi)eiU‘d, and the deposited solids are 
di.scliarg(‘d by tilting lh(‘ leaves or sladvi's. 

-W. IT. (\ 

Filtering-machine: (Jcntrifugat . A. Kendrick, 

Newton, Mass., Assignor to Internal lonal Instru- 
m<mt Po., Pnmbridgo, Mass, U.t:?. I»at. 1,292,11), 
4.2.19. Ai)pl., 2 2.15. 

A RoiATivo reeejitacle conlaining the lltjuld lo be 
filtered carries a seri(*s (d‘ hollow filter elemenls 
proj(*eting inwards from I be p(‘rii)h(‘ry and each 
having an outlet for th<‘ filtered llquhl extending 
through the i)eripliery.--'W. F. F. 

Filter; Fpnglit multistage — -. II. A. Hills, 
Grand Rapids, Midi. U.S. Pat. 1.291,152, IH.2.19. 
Appl., 7.5.17. 

A of sui)erposed filter tanks are mounted in 

an upright frame so that they are movable verti- 
cally, and are provided with ind(‘p(*ndent delaeli- 
able laid and outlet i)ipes so that tlu‘ material to 
be tllleiHMl may be caused to How upwards through 
them in succession. Means are provided for h(‘al- 
ing tlie contents of the tanks during filtration. Th(‘ 
iiil(‘t and outlet pipes are valved and so arranged 
that any lank may lw‘ cut out tlie series without 
interrupting tlie oixTntion of tlie others.— J. H. P. 

Transporitng hydrochhjrie acid or other corrosive 

liquids hg rail, r*iad, or water; Tank for . 

British Dyes Ltd,, J. Turner, and J. H. West, 
Huddersfield. Eng. Pat. 121,997, 1S.7.1S. (Appl. 
1I,781/1S.) 

The tank is built up of sections of steel plate lined, 
with ebonib* or vulcanite, vulcanised on to tlie 
metal. The sectioii.s are connected together by 
rings of angl(‘ iron similarly protected, the Joints 
being made with soft rubber. Baffle-plates of st<‘(*l 
protected with ebonite and an ebonite discharge 
pll>e are provided together with a prot(‘Cted man- 
hole and cover, and air inlet and escaix* oinmlngs. 
The air-escape oixjnlng is provided with baffles to 
prevent acid Cvsmping with the air.— W. IT. C. 

Waste gases; Apparatus for washing and 

utilising the heat thereof. F. Sargent and H. C. 
Heaton, Chicago, 111., Assignora to Babcock and 
Wilcox Co., Bayonne, N.J. U.B. Pat. 1,291,175, 
14.1.19. Appl., 10.7.17. 

Waste tfases from a boiler furnace are delivered 
from tRe economiser to a chamber in which they 


Tunnel-h tin. (} 11. Ihoijinnln, New York. U.J^, 

Pal 1.292..5i;s, l!S 1 19 Appl,, S 1.18. 

2 HI eoiiitMistion ( haiiibcrs iiri* ;irrnnge<1 external 
lo lh(‘ trcMling ehsmlKT and an' supiilhal with 
he.afcl air fiom a series of pairs of nwersible 
n'gener?it i\e pH'lu'.aters - W. II. C. 


Mngie furnaie. C 2\ 2'or.si'11, Warren. Ohio. 
U.S. Fat. 1,29.5,(;;;7, 2.5.2,19. Apiil.. Ifi.ll. 

In a muffle fiininci^ liaving a pier extending longi- 
tudinally (lirongh it th(‘ imitlh' eliamher Is built 
of l\u> jiaralli'l la.Ncrs of longued and grooved 
bri<*ks or lib's willi re<‘es.s(>s tJiri’ein so as to form 
a elo.sed Jiisnl.ating air si»aee (mllrely surrounding 
t h(‘ i liamlMU' — I; L U. 


Retorts: Method of and apparatus for reinforcing 

.. K W. ^^’ood, Baltimore, Md. U.S. Pat. 

1,291,71.2, 18 2.19 Appl., 12.7.15. Renewed 

27.7.18. 

A KETOKT snhjeeli'd lo Internal iiressure Is sur- 
rounded by a eoinbiisl ton eliamlxT. and heating 
g.as is introduced into tin* eoinhusl Ion chamber 
.at a pre.ssun* sufflelmit to reinforce the retort 
against nii»tnn' ironi init'rn.il ina'ssuiv'. 2'he com- 
bustion eliamher h.as a llu(‘ for the discharge of 
products of combustion and a valve In the flue 
is eonne<‘l(Ml with a i>l.ston working In a cylinder 
which communicates witli l)u‘ report, liicrease of 
pre.ssure in the ladoil is transmit led to tin* cylinder 
aTid oi>eral(*K to clow* tlie valve and prevent egress 
of gases from the eombuHli<»n elianilx^r; the pressure 
in the latter is I inis control Ual by the pressure In 
the retort.— .1. H. P. 


Fire-e.rtingnishing solution haring a low freezing 
point. (i. E. Ferguson, N(‘w A'ork, Assignor 
to Pvrene Maiuifaeturing (^o. U.S. Pais. 
(\) 1,292.712 and (lU 1.2!»2,7D, 28.1.19. Appl., 
(A) 20.10.14, (II) 21.5.18. 

A soi.rnoN liaving a low fna'/ing point and fire- 
extlngui.shing proptuMIes (‘onsisls of (a) aniline 
or (a) f'thyl beii/oate, dissolved In carbon tetra- 
ehlorld(‘.-- .f. H. .1. 

Boiler compounds : Method of making - — . E. R. 
Williams, Sharkshiirg, Tki. U.S. Pat. 1,294,738, 
l.S.2.19. Appl., 29.12.17 

Fr.si'.i) eanstic soda Is n)!x*"‘d N\lth tannin or with 
tannin and graphite. -,l. II. P. 

Centrifugal proeess and dr rice. K. B. Howell, 
East 6rang(‘, N..r., Assignor to 22ie Barrett Co. 
U.S. Pat. 1.294,909, IS.2,19. Appl., 1.11.17. 

A N’UMiiER of HiiiieriK^srd discs, spaced apart, are 
rotated by a vertical shaft attached lo the lowest 
disc. Each of the discs except the lowest one 
has a central circular aiK^rture, the diameter of 
the apertures decreasing downwards from disc to 



a. IU.-mL; OASi umsiut OlliS AMD TTiOci^ IlbTa. lA«. 


'tflac. A cyllndrUMl stream of molten material 
luiylug a greater diameter than the opening In the 
uppermost disc Is fed centrally on to the latter. 
Pitt Is caught by the rotating disc and Is pro- 
jected outwards Into a cooling medium and part 
passes through the aperture to the next disc, 
where another portion Is caught and thrown out- 
wards and so on to the bottom, where all that 
remains is projected outwards. An “antl-stlck- 
Ing ” material 1 h fed on to the outer edge of each 
of the discs.— W. II. C. 

Oil and other Wjuid separator and cleaner. J. H. 
Packer, LltxTty, Mo., TJ.S.A. Eng. Pat. 124,204, 
lft.3.18. (Appl. 4851/18.) 

Recove} imj imste oils or separnthuj oil front water 

or other \})ipnrities; Apparatus for . II. C. 

IvOiigMloii, Keighley. Eng. Pat. 121,551, 22.3.18. 
(Appl. 5051/18.) 

Wood Pats or tanks. II. and .T. K. Iluekley, M.iii- 
chesler. Eng. Pal . 121,950, 4.0.18. (Appl. 9150/18.) 

Low-temperature i xpansion [of {/ases]: Rnfjine for 

. E. A. AV. .Icdfcrh's, Assignor to Jefl'erles- 

Norton rorr)oratloii, Worcvstcr, Ma.ss. Kcdssne 
14,507, 25.2.19, of IJ.S. Pat. 1,201,871, 30.4.18. 
Appl., 10. 11. IS. 

?tKK this 1918, 400 A 

Liquid sp}'(iiier or atofuiser. T. Aiairew, Heaton 
Moor. P.S. Paf. 1,291,373, 18.2 19. Apjd., 217.17. 

Eng. Pal 105.087 of 1910; thl.s J., 1917, 585. 

Heparathiq dust or like )na(ter from air or (jases 

and colleeting safue; Appufotus for . (1. 

I)<h 1, Soulli|K)rt. P.S, Pal. 1,295,711, 25.2.19. 
Appl., 17.0.10, 

Sek Eng. Pal. 8920 of 1915; this lOli;, 821. 

Kilns. Eng. Pat. 121,909 See VIII. 

Kilns. Eng. I’at 115,232. See IX. 

.Dryers. U.S. Pals. 1,294,804—5. St e XIX, 


Da. FUEL J GAS; MINERAL OILS AND 
WAXES. 

Sulphur of coal. The vioryanic and organic sul- 
phur of coal and its transformations during the 
manufacture of coke. Kxperbnents on the Quan- 
titative detcr/riination of pyrites in coal. ,1. P. 
Wlbaut and A. SlollVl, llec. Trav. (’him. Pays- 
Bas, 1919, 38, 132—158, 

For their estimations llie authors separated (he 
coal into two fractions liy shaking I he Ihi'^ly 
powdered samph' wllh a inlxfnre of benzene and 
carbon tetrachloride (sp. gr. 13) and then leaving 
It to settle. The light fraelion, which floated, 
had a very low ash content, Avhilst the lii'avy 
fraction had a high ash content. On the original 
coal and on each fraelion llu* following estima- 
tions were made: (1) ash, by ignition of 2 grins.; 
(2) volatile matter, Pluck’s method (this J., 
188(1, 521); (3) total snl[>hnr, E.sehka’s method, 
heating 1 grin, of coal with a mixture of mag- 
nesia and soilium carbonate; (4) sulphur ns sul- 
phates; (,5) Iron in the form of pyrites; (G) In- 
organic sulphur. For (4) and (5) 10 grms. of 
coal was boiled for \ hour with 200 c.c. of 10% 
hydrochloric acid and then digested for 24 hours 
on a water bath. The residue was fllteretj off, 
washed, dried, and weighed, and the sulphur 
present in the filtrate as sulphate was estimated. 

iT 


The residue was calclxied In a platinum crucible 
and the ash extracted with hot concentrated hydro- 
chloric acid. The iron, which was estimated In 
the extract, was considered as that present In 
the form of pyrites in the original coal. For the 
estimation of Inorganic sulphur 1 grm. of the finely 
powdered coal was mixed with 100 c.c. of water, 
1 c.c. of bromine was added, and the mixture 
heated on the water bath for f hour, filtered, 
the residue well washed, and In the filtrate and 
wa.shlngs the sulphate was estimated. This 
method, while only approximate, was found to give 
satisfactory results providing that the pyrites con- 
tent of the coal did not exceed 5%. The organic 
sulphur content of the coal is given with a fair 
degree of accuracy by the difference between the 
result obtained in estimation (3) and the sum 
of the results obtained in estimations (4) and (G). 
Anomalous ro.siilts were obtained in the case of 
a Scotch cannel coal, which was found to contain 
sulphur compounds soluble at the ordinary lom- 
piTatnre in the mixture of benzene and carbon 
tetrachloride and al.so to contain some free sul- 
pliur. From an examination of samples of coal 
and of the coke formed from them It Is considered 
probable that a portion of the sulphur originally 
combined with Iron combines with carbon during 
I he coking proc(‘8S. The sulphur present in coke 
is mostly In an organic form, coke containing 
ndatlvely more organic siili)hur than the coal from 
which it is derived. Kesnlts obtaiiu'd with one 
kind of coal, in which I he inorganic sulphur was 
aimosl ail present as pyrites, Indicate that during 
coking the pyrites decomposes according to the 
ei/natlon. FcaS, =^FeR-f S.— W. G. 

Sulphur; Behaviour of towai'ds carhonaceous 

matter at high tempe}'atures. ,T. F. Wihaut. 
Rec. Trav. (’him. PaysBas, 1919, 38, 159—102 
(See preceding abstract.) 

When sugar, or the carbon oi»tain<'d hv ciiarrlng 
Kug.ar, or wood charcoal Is mlxod \\itli sulpluir 
and lii(‘ mixhire liented in a clos(‘d crucible to 
briglit I’edness, in each case a i)roduct is obtained 
wdiicli, after (‘Xiraellon fli*st witli enrl)on bisul- 
phide and thmi with oilier, contains sulphur to 
the oxleut of from 3--r>%. AVhether this suliihur 
is ehemlenlly eonibined or only absorbed is not 
decided,— W. G, 

Vertical f/ 7 U,v] retort steaming tests at Springfield, 
V.S.A. E. .T, Willien. New England Assoc. Gas 
EnglncH'rs. Gas .T., 1019, 146, 97—98. 

The usual practice with Dessau vertical retorts la 
to steam the charge during the last two hours 
of carbonisation only. The yield of gas Is thereby 
increased nlxmt 20%, the candle ix)wer of the gas 
reduced 25%, and the calorific power reduced 8%. 
The steaming of the charge in a Glover-West sys- 
tem of retorts Is continuous. The author records 
results obtained by steaming a .system of 24 such 
retorts. 3.50 lb. of steam at a superheat of 200° F. 
(111° G.) Avas used per retort per <lay, the supply 
pressure being maintained at 20 lb. per sq. inch. 
The yield of gas w\as Increa.sed about 20% by 
steaming. There was no diminution in the amount 
of coke. The gas suffered a decrease of 3 — 4% in 
ealoritte value, and a decrea.se of about 25% in 
candle jiower. With steaming, the gas contains 
about 3% more carbon monoxide and 0*5% more 
hydrocarbons with less benzene. The hydrogen 
content is. If anything, slightly reduced. The 
amount of carbon on the sides of the retort is 
reduced btffweon 40% and 50%, and moreover is 
more readily removed. The yield of ammonia is 
increased alwut 12%. The liability to the occur- 
rence of stoppages In stand-pipes is reduced by 
steaming. (Compare this J., 1919, 99 a.) 

~J. S. O. T. 
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Swiss Qas ABSoeiatioB. Gas J., 1019, iH, 
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^*8^ 0 ‘^ 8 en con- 
content, wood and peat, when 
subjected to destructive distillation, yield gis con- 
raining a high proportion of carbon dioxide, and 
wns^uently of low calorific value. The carbon 
dioxide content of the gas may be reducedT 
passage of the gas through dry lime. The plan 
of enriching the crude gas by addition of Ath of 
its volume of acetylene is also practlcabie, and 
a combination of both metlioils, entailing enrich- 
ment of the gas with acetylene and removal of 

producer! 

trom the carbide, is suggested. When using 
wood the best results are obtained by high 
temperature distillation in retorts charged to not 
more than half their capacity; the acidic acid 
evolved is then decomposed by the incandescent 
carbon. The difficulties introduced by the acid 
nature of the condensation products from wood 
may be reduced by neutralising them wllh 
ammonia In the hydraulic main, or by <llstillin‘' 
peat or coal along with the woml. Tlie tars yl(d<lcd 
by wood and peat are very hygroscopic. Tlie solid 
residue from wood distillation contains from 2 to 
d%, and that from peat from (i to 50%, of ash 
Iloth solid residues absorb about 30%, of wat(‘i 
and hence should not be nnenclual with water. 


combustion pipette and 
the leycillng bulb. When the gas has been passetl 
Into the pipette, the stop-cock on the bulb la 
closed. Contraction due to combustion is IndicattMl 
by the fall of mercury level in the narrow IuIm? 
and when this fall ct^ases the eomhiistlon is 
l)lete. The conibuRtlon pipette should l>c con- 
striicted of Pyrex glass. The calculation of results 
of combustions of natural gas according to 
thtH)re(lcal equations is discussed; a statement of 
the fn’erage nuinlxT of carbon atoms per mol. of 
paraffin hydrocarbon in the natural gas Is recom- 
mended as being more logical than a statement 
of the iK‘r(H‘ntagcs of two hydrocarbons forming 
a mixture cquivahmf. as n^gards combustion data, 
to the one acliially burned. Tables of c*orrecllon 
factors ar(‘ given for use In correcting results 
obtaliHMl by the llicondlcal (‘quatlons for dlifer- 
(‘iiccs In tlu* mohrular voIuitk's of llu' gases con- 
si(h‘r(‘d, and llu‘ cal(‘ulMtion of sji. gr. and heating 
vahi(‘ is <liscuss(Ml from the point of vh‘W of the 
theoretical and actual values. W. 1*. S 

Sniphitv coal Strchlcnert. NVa- V. 

f'oa/ washinfi. (Jrahaiu. (SVa; X. 

Ilvathu/ mctallurf/hal furnaces. Leooeq. See X. 


— J. 8. G. T. 

lor fiuj [jr<nn I hitncal jna ij)itation of 

. J. (i. Davidson, Trans (’anadian Min. 

Inst., Mils, 21, 252— 25S. 

I' uoM experinu'uts mudi' on the crude gases 
obtained In tb(‘ distillation of coal, wood, and 
IKdroIeum by the usual industrial mctliods, it Is 
• ‘oiicludcd that the (^otindl lu’oces.s for removing 
lar fog is cfiiclent at the highest g.as teiuiM‘ratures 
obtaining in the Industries ('oncerned, wlnu-ejis 
ordinary nudhods of removal re<iulre a preliminary 
lowering of the gas temiH'ratuiv. In the ease of 
coal and wootl gases, a more coniphdt* removal 
of tar fog was obtained by the (*l(‘ctricnl method 
tlian by the use of ordinary tar extractors, and 
tlic aqueous dislllla(('s subscipuaitly coTuh'n.scd wore 
much cleaner, 'file fcasihilily of <d{‘ctrically I»r4‘- 
oil)itating the products of disdliation fractionally, 
at succe.sshady lower temi>eratnreH, and of recover- 
ing ammonia direct from hot coal-gas after elec- 
trical prceipltnlion of tlic tiir was also demon- 
strated. The treater <'hamh('r emiiloycd in tlic 
experiments consisted of a pii»e, 15 ft. long and 
12 In. in dlamet<‘r, provhlcd with s[H*clal Insula- 
tors of fused quartz; the capacity was about a 
million cub, ft. of gas [icr day, for wlilcli the tola! 
<‘onsumption of electricity was e(piivaleiit to 2 or 
3 H.P.— W. E. F. P. 


Ethuleno. W. Malisoff and G. Egloff. J. Phys. 
cniom.. 1010, 23, r)5-13S. 

A RiJsuME of the pr(‘,sejLit state of J\nowl(*dge of the 
physical and chemical proiiertles and i)roc<*s8e8 
of formation and decomposition of ethylene. A 
very full hibllograpiiy is appimdcd.— w! G. 

Natural gas; Analysis of and the calculation 

and application of results. H. P, Anderson. 
J. Ind. Eng. Chem., 1019, 11, 299—300. 

In the analysis of natural gas by the combustion 
method, the point at which the combustion is com- 
plete may be ascertained by the use of the follow- 
ing modification of the ordinary apparatus. A 
narrow glass tube Is placed in a vertical position 
adjacent to the combustion pipette and Its lower 
end is connected with a T-pIece Inserted In the 


Action of coal gas on plants. Wehmer. See XVI. 

Aiscnical poisoning in I he mdustnes of coal and its 
deriraiives. Paycl and Slosso. See XIXu. 

1‘aikxts. 

Jlcfuse; Process J(o hnguetling — . p. K. Leen- 
dertz, Amsterdam. Eng. j'*al. 120,209, 15.10.18, 
(Appl. 1(;,S20/1S ) lid. ('onv., 25.10.17. 

lloD.sK refuse from which th(‘ metal has been 
removed is pouiuhsi, pulverised, rolled, and kneaded 
into a plastic mass wlilcli is briquetted without a 
binder and dried.— W. F. F. 


Peat; Means or method of treating so as to 

render it more adaptable or useful as a fuel. 
,1. \V. I..ea<ll)eater, Doncaster. Eng. I’at,. 124,348, 
2.7.1S. (Ajipl. 10,823/IS.) 

Peat 40- 50%, [litch 15- 25%,, and coal or coke 46 — 
25';, arc separately granulated and then mixed and 
idacod in a mould wlilcli Is luailed in a r<dort to 
about 800^-1000° F. (430° 510° (1), tlie volatile pro- 
ducts given off iKdng collected and siqiaratcd. Tbe 
n-sldue is a smokeless fuel. - W. F. F. 


Fuels; Vomhustion of ivastc . A. G. E. 

Ekslrfim, Balston Spa, N.Y. fJ.S. Pats. 1.295,155 
and 1,295,450, 25.2.19. Aiipl., 0.8.18 and 20 11.JS, 

A FUEi. for steam bolliT furnaces consists of anthra- 
cite mine waste mixed with a suHiclenl proiiortlon 
of clinkering ash to act as a binder. -W. F. F. 

Poke-ovens; Regenerator for - — . J. Plette, 

Brussels. U.S. Pat. 1,294,82.8, 18.2.19. Appl., 7.4.17, 
Two systems of regenerators are built along the 
whole length of a grouj) of ovens, one being reheated 
while the other Is traversed by the gawis for com- 
bustion. Bach system consists of two channels 
w^parated by a central gallery, the latter being filled 
with chequer-work and provided with transverse 
partitions whereby pairs of juxtaposed regenerator 
compartments are formed. These compartments are 
connected with the i-espectlve channels by a series 
of narrow passages.— W. B. F. P. 
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Fumaoe0, ga^roducers, and similar apparatus; 

Process of producing gas from moist fuel in 

and simultaneously recovering hy-products, and 
apparatus relating thereto. N. T. ThUberg, 
Malmb, Sweden. Eng. Pat. 112,443, 20.12.17. 
(Appl. 18,911/17.) 

Moist fuel Is fed Into tlie top of a vertical retort 
or gas pro<lucer whlcii is i)rovlded with a trans- 
verse fuunel-8har)ed partition with a central open- 
ing through which the fued passes so that there 
is an accumulation in both compartments. The fuel 
In the lower part is carlwriiscMl by external heat or 
partly burnt by admission of air, so that the fuel 
In the ui)iK‘r part Is dried and preheated. The | 
moist air, tar, ammonia, etc., are withdrawn from 
this comi)arlmcnt by an exhauster or fan and passed 
through an ejector, tin* suction chamber of which 
is connected to the lower compartment so that the 
dust, tar, (ic., in the gas from this compartment 
are sepai'atfHl t)y the moist gas. The mixed gases 
pass to a condenser.— -W. F. F. 

Producer gas and other gas furnaces; Control and 

regulation of combustion in . G. Alllata, 

Ivocarno, Switzerland. Eng. Pat. 115,423, 11.4.18. 
(Appl. (il75/lS.) Jut,. Coiiv., 3.5.17. 

PJBODucEii gas and other furnace.s are fed with 
primary and secondary air which are drawn througli 
auxiliary chamlMTs by the draught of the furnace. 
Each of Uiese chambm's is provided with a control 
valve, th*e suction pivssure within the chamlx‘r 
corresponding to the amount of air supplied. Each 
ehuuilKT is connected by a small pipe to a separate 
bell float llie movenamt of which actuates an Indi- 
cator i)ointer, so that by eomj)arlson of the tw'o 
pointers tnv‘ valves controlling the air admission 
may be ojKoated to admit the proper quantities. 

In a modification, the two bell floats may be inter- 
connected and may op('rnte two Indicators or a 
single Indicator, which may be malntalmxl in u 
pnHletermliK'd position by adjustment of the air 
valves. The apparatus may lx‘ used to control the 
admission of gas and air to a gas-fired furnace. 

— W. F. F. 

[Water] gas; Manufacture of . U. J. Jtew, 

Exeter. Eng. Pat. 121,247. (Ai)i)ls. 3282, 25.2.18 
and 11, .318, 10.7.18.) 

A HoiuzoNTAi, retort siiting used for the distilla- 
tion of eoal is provid(‘d with a spiral or other 
coil of piping above or at the side of the retorts. 
The discharge end of the ph>e proj(*ets into the 
retort and the Inhi end terminates outside tin* set- 
ting in a U-tube forming a lOpild seal, and having 
a funnel into which water may lx* fed. When the 
distillation of the coal is complete, water is 
admitted to the ])1 ih* and is delivered to flic retort 
in the form of sup<‘rlu*aled steam for the produc- 
tion of water-gas. In an alternative form, the 
piping is contained w'ilhin the retort. (,8ce this T 
1910, 99a.)--W. F. F. ’ 


end, connected to the gas inlet and outlet respec- 
tively. Bach Junction-box is provided with open- 
ings at the top, bottom, and centre, which may be 
closed by detachable covers. The gas may be made 
to pass upwards through both layers of material 
or downwards, or outwards from the central space 
through the layers, or inwards to the central space, 
by covering or uncovering the appropriate openings 
in the junction-boxes. This arrangement obviates 
the usf^ of a valve as in Eng. Pat. 2768 of 1916 (this 
J., 1916, 168.)— W. F. P. 


Oas-purlflers with removable baffle-walls J 
Schulte, Berlin. Ger. Pat. 309,796, 7.12.16. 
Purifiers for gases containing tar, oil, or ijaraffin 
are provided with chambers corresix)nding in shape 
with and mounted above the individual baffle-walls 
and also with arrangements for raising the haffl(‘- 
walls. When a baffle-wall becomes choked up with 
tar or the like, it is raised into the corresponding 
chamber, and steam is introduced Into the chamber, 
whereby the tar or the like is liquefied. Behind 
each baffle device a manometer Is fixed which affords 
an exact control of the progress of the gradual 
choking up.— J. p. B. 


Quenching coke; Method of and apparatus for . 

G. A. Flood, SwaHliam, and W. H. Flood, 
Sheltield. Eng. Pat. 124,052, 3.7.18. (Appl. 
10,914/18.) 

Purifiers and other gas apparatus; Oas-diverting 

valve of (he rotating type, for use with . ri. 

and J. Dempster, Ltd., and W. P. Bodger, Man- 
chester. Eng. Pat. 125,040, 9.12.18. (Appl. 
20,423/18.) 


Pulverous fuel; Furnace tvith mixing -chamber for 
. K. H. V. von Porat, Stocksund, Assignor 
lo Moiala Verkstads Nya Aktiebolag, Molala 
Verkstad, Sweden. U.S. Pat. 1,291,730 1S‘>1!) 
Apid., 21.12.15. 

Sfe Eng. Pal. 1(;,208 of 1015; this .T., 1016, 1251. 


uuaroourbou products; Fxtraction of from 

nml nml,. v. Uoed, l),.„v(.r, Col,,.. 
AssIkiuv i)f I). T. Day, \Vasliliii;(oii D (' n S A 

W8.) int; 

Ske U..S, I'nl. 1,280,178 rtt IMS; this ,T., 1918, 701 A, 


"(an/ [mmcrol] uiln- J'roKxs of r 

Surface Coiu- 

hiKstion, Inc., M^ilniinplon, Del. US I'at 
1.20,7,.S25, 2.-..2.19. Appl., 1.4.12. Rencwwrira.is; 
See Eng. Pat. 25,6,31 of 1012; this J., 1013, 1008. 


Oas-producer. P, E. Modlin, Fort Worth Tex 
U.S. Pat. 1,295.188. 25.2.19. Appl., 1.0,18.’ 

Fuel is fed to a vertical drum comprising a fire- 
pot and a retort, and the gas from the upper part 
of the drum is passed througli a horizontal super- 
heater embedded in tlie fire, and thence to a storage 
vessel.— W. P. F. 


K. J. Miihourne, Newporl 
Eng. Pat. 124,994, 12.7.18, (Appl. 11,453/ 

The purifying material lu a gas^purifler Is i 
®^P«rated by a horizontal sp 
the casing is provided with a Junctlon-box 


T ' ’ rri, viiv I uiing — H. Wade 

^ndon. Pr„.n Pittsburgh Testing Laboratory.’ 

1-.4,991, 11.7.18. (Appls. 11,402 and 11,407/18.) 
See U.S. Pals. 1,281,354—5 of 1918; this J., 1919, 36 a. 

Drying fuel Eng. Pat. 124,314. See I. 

Hydrogen. Eng. Pat. 124,798. See VII. 

otl-po#]. U.S. Pat. 1,295,339. 
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iiB^DESTRUcnvE disthiahon t 

HEATING; UGHTING. 

Electrical precipitation of tar fog, Davidson. 
See IIa. 


(ferman seaweeds. Albert and Krause. See VII. 


Patents. 

{Coal] carbonising or distillation apparatus. 

N. H. Freeman, London. Eng. Pat 124,015, 

12.2.18. (Appl. 2462/18.) 

A SERIES of flat distilling chambers are arranged In 
a vertical tier and a concentric vertical shaft passes 
through all the chambers and carries a horizontal 
rotating plate in each chamber. The chambers are 
connected by central passages through which the 
shaft passes. Coal or the like is fed into the upi)er- 
most chamber on to the rotating plate and is moved 
outwards over the plate by guides fixed to the top 
of the cliaml)er. Tlie coal passes over the edge of 
the plate and is moved inwards over the bottom of 
the chamber by guides carried by the rotating 
plate, to the central opening Ihrough which it passes 
to the next chamber. The chambers are separated 
by annular heating compartments containing gas 
burners so that the temperature of each chaml)er 
may be regulated as required, and the gaseous dls- 
tlllalion products are withdrawn separately from 
each cliamtK^r.— W. F. F. 


Coal, shale ami the like; Low-temperature distilla- 
. j. Nelson, Glasgow, Eng. Pat. 

121,2(11, 21.12,17. (Appl. 1S,0S;V1T.) 

The mixed vapours and gases from the proct^ss of 
cracking liydrocarbon oils by passing tluMU through 
molten load ns descrilxal in Eng. Pat. 116, .‘104 (this 
J., 1018, 4.17 \), or the gases remaining after remov- 
ing the condensable hydrocarbons thiundrom, aro 
heated to 3.10°— 4.10^ C , and passed with or witljout 
8up(‘rlieated steam through coal, shale, or th(‘ 
like. Tho material is thus sublecled to low-tem- 
t)cralure distillation and ttie volatile products are 
collected. Motor fuel may be oblnlned from the 
condensate by fractional distillation. — W. F. F. 


Coal; Processes and apparatus )or the distillation 

Qf , p. Lamplough, Fclthnm, Middlesex, and 

Oil Extractors, Ltd., London. Eng. Pat, 124,204, 
28.3.18. (Appl. 5511/lS.) 

Co.vi, is preheated by gaseous combustion products 
from an auxiliary Liruuce, and then distilh'd by 
passing .steam through it. The auxiliary furnaw 
Is connected to the vertical retort by cho<iuerwoik 
passages through which the hot gases pass to the 
retort When the coal in the retort commences to 
give off gas, air Is cut off from the auxiliary fur- 
nace and steam is admitted. The steam and hot 
gases are superheated in passing through the 
chequerwork to the retort, and the coal is distilled 
Rt a temperature of 300° — 000° C. The volatile 
products together with steam and hot gases from 
the furnace pass from the top of the retort into the 
hydraulic main after which they may be separated. 
When distillation is complete the steam is shut off 
and the temperature of the furnace raised until the 
coke in the retort commences to bum to carbon 
’monoxide. Steam is then re-admitted, and the 
volatile products are collected separately and 
-treated for the recovery of ammonia, the carbon 
monoxide being used for heating purposes. The 
retort is provided with a rotary grate comprising 
two horliontal rotating shafts carrying interlock- 
ling tootfied discs the teeth of which are curved 


towards one another in such a way that the charge 
is gradually transferred through the grate. The 
coal is admitted to the top of the retort and the 
lesldue withdrawn below the grate by rotary valves 
which prevent the admission of air.— W. F. F. 


^yood and the like; Carbonisation of . II. IL 

Spicer, iiondon. From J. Wells, Cairo. Eng. Pat. 

124,274, 20.3.18. (Appl. 4925/18.) 

The material Is fed Into the top of a vertical 
cylindrical vessel i>ruvidod with a grate, and is 
burned by air aud stoaui admitted through an 
oiieuing below the grate. The carbonised material 
Is withdrawn through oiKuiiugs in the side of the 
vessel al)ove the grate, leading to conduits which 
dip into a wa1er-s(‘al. Sliding rods project through 
the walls of these conduits to facilitate the passage 
of the carbonised material. The volatile products 
pass from the top of the vessel into a hood covering 
the upiK‘r part of the vessel and provided with 
means for collecting tar etc. aud for discharging 
gas.— W. F. F. 


Decolorising carbon anil the preparation thereof. 
H. Wade, London. From (3dTia Sugar Refining 
Co., Ltd., G. M. Shaw, and II. M. McTavIsh, 
Hong Kong. Eng. Pat. 121.638, 31.5.18. (Appl. 
9037/lS.) 

S\wi)rsT, wood cldi>s, or other fibrous vegetable 
i]jat(‘rinl is improgiuited with milk of lime contain- 
ing calcium hydroxlfle in the proportion of not 
more tliari lO'V, of I lie veg(‘tnbl(‘ material, and 
licat(*(l in a c1()S(m 1 retort to 1006° C. The carbonised 
material is washed with a 5% solution of hydro- 
chloric acid to remove lime, and tlien wltli water to 
remove the a<*id, and tlnallv dried, 'i'ho product 
is suital)h‘ for dccolori'^lng sugar solutions or 
syiups.— W. F. F 


Are lamps. G WesU’n'anii), INiris. Eng. Put. 

121.4.1.1, 5 I. HI (.Api.l. I77/16.) 

A\ arc lamp, r //., a searchlight, is provided with a 
device for varying the current snppllod and the 
<IIstance hctwf'cii tin* carbons when required to burn 
at a lowau' candle power, .and tin* negative carbon 
i.s provhh’d with a “ wick ” of known oompositlon 
(e.g., jiow'dcred carbon agglomerated with alkali 
silicate) or witli an axial i)assnge through which 
llqiihl or gas may be supplied to stabilise the arc. 

— W. F. F. 


Kleelrie lamps; Method of drawing wire filaments 

for incandescence . F. G. Keyes, East 

Orange, N.J., Assignor to Cooper Hewitt Electric 
Co., Hoboken, N..T. U.S. Pat. 1,293,116, 4.2.19. 
Appl., 11.2.14. 

MirTALiJo tungsten Is doi>oslfed (‘leetrolytleally on 
a fine tungsten wire which is then hot-drawn 
through dies of an alloy of lung.steii, iron, and 
carbon, with a lubricant of talcum powder. 

~W. F. F. 


Electric lamp; Inc^mdescenee . M. A. Hoyt, 

Bloomfield, N.,!., Assignor to W^estinghouse Lamp 
Co. U.S. Pat. 1,293,781, 11.2.19. Appl., 11.7.16. 

The tungsten filament of an Incandescence electric 
lamp is Joined to a nickel leadlng-ln wire by pressing 
the two together and simultaneously passing an 
electric current through the Joint.— W. F. F. 
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Elf-TAR AND TAR PRODUCTS. 

Fatty acids prodnwd by the oxidation of lignite tar 

oil; Nature of the . ('. Harries. Ber., 1019, 

52 , «&~ 72 . 

PoTiMio, ar('ti(‘, proplonif*, oxalic, i»almiflc, stearic, 
and inyi’islic acids and probably lic[)k)ic and octolc 
acids arc invduccd by the decomposition of the 
ozoiiIdcH (thtlibmd froiti puritied lignite tar oil 
(HiirvicH, Koolhchiiii. a/id Fonrohert, this J., 1917, 
rgfO). T/ic fViMJ/doff* nb-smeo of Iho fatty 

acids is nnjjarkablc.- (!. H. 

(Joutnoronr resin.^, Marcusson. Sec XIII. 

Arsenical poisoning in industries of coal and its 
derivatives. Bayct and Slosse. See XIXb. 

Oatalytia dehydrogenation. Sabatier ami Guudioi). 
Sec XX. 

Batknth. 

Coal tars and. the like; Produet Ion o} oils from 

and also earhon, and pitch lehieh may be free, or 
relatively free, from uneombinrd carbon. .1. 1j. 
Major, Kliij^ston iipoii-IIull. Pat. 17,140, 

6.12.15. 

The inalerlal k) in* treated (eoal-tar, blast-furnaec 
tar, etc.) Is a^;ilated with a solvent (petrolouin, 
shale oil, mi[)htba, et(’.), tin' s(dvent enii)l<)yed and 
Its fjuanllty (b'fx'ndln^ ui>oii the nature of tlu* tar, 
and wind her tin* residue from the extraction is 
reqidiH'd to Ik' ]»llcli, or asfilialtuin and fr(‘e carbon. 
By nsin^f a relatively lurf^e proitortlon of solvent, 
the H'sldue consists almost enlindy of ffw carbon. 
After njjltatlon the mass Is allowt'd to stand, and 
the supernatant lajer is removed and distilled to 
recover the oil or oil and asphalt urn. (Reference 
is directed in pursuance of Sect. 7, Sub-sect. 4, of 
the Patents and Designs Act, 1007, to Kng. Puts. 78(» 
of 1S94. OT.'tl) of 1901, 20, ‘2m of 1900, 10,908 of 1009, 
and 900.1 and lO.O.IS of 1912. and In pursuance of 
Sect. S, Sub-sect. 2, to Eng. Pat. 21,919 of 1914; this 
J., 1895, 24; 1902, 099; 1907, 1190; 1910, 1.908; 1912, 
1100; 1019, 000; 1910, 170.)- 8. S. A. 

Benzol and other products from acid tars obtained 

in refining operations; Itecoverg of . P. and 

H. T. I’liori), Whltefbdd. Eng. Pat. 124,005, 

19.4.15. (Appl. 0:]00/lS.) 

Wastt. acid lar obtained during the refining of 
tM'iizol. toluol, solvent riai»litha, etc., is wa.shed by 
agitating It with 05— L volume of Avater. On 
allowing to stand a i»asty mass eoniprisiug tar oil 
and n‘slnous substances separates above the acid 
liquor. TIk' acid Is run oli’ and (be ])asty ma.ss, 
after bting well washed with wator, Is steam dis- 
tilled for I hi' recovery of beu/(*ne, toluene, etc. 
The n'sldm*, consisting of resinous sub.stancea, is 
transferred to a filter, washed fn'c' from aciil, and 
dried.— S. S. A. 


IV.-COLOURING MATTERS AND DYES. 

Ncsinous substances [for production of dyestuff.^]; 

Process for the manufacture of by the action 

of the sodium soap of y-pinic acid on naphthols, 
arninonaphthols, and their sulphonic acids. L. 
Paul. EarK'n-Zelt., 1917, 22, 404 — 405. Chem. 
Zentr., 1919, 90, II., 04. 

Solcui.k compounds are obtained by wanning a solu- 
tion of scaiium y-resinale with naphthols or amiiio- 
naphthols, whereas the suljihonlc acids In dilute 
solutions give emulsions and in concentrated solu- 
tions resinous precipitates which can be crystallised 
from alcohol. On heating 10 gnus, of /?-naphthol 
with 150 c.c. of a 10% solution of sodium y-reertnate 


a solution Is obtained which sets to a mass of 
crystals on cooling. This is filtered off and washed 
with water until the washings are clear. About 
30% of the /1-naphthol is thus obtained combined 
with the resin soap as a soluble compound, which 
may be salted out of the mother liquor with sodium 
chloride and out of the washings with potassium 
chloride. This cowrmnd can be fixed on cotton 
and forms azo dyestuffs with dlazo and tetrazo com- 
pounds, either in solution or on the fibre. These 
resina to dyesfufls possess many superior properties 
over the resin lake.s prepared from basic dyestuffs 
a.s regards fastness to light and w^ashlng. On 
heating the resin soap solutions with ^-naphthol- 
Kiill)honlc acid (Schaeffer’s acid) syrupy or lumpy 
ma.sses separate; this product also forms insoluble 
reslnate azo dyestuffs which can be product^ on 
iinmordanted cotton. A similar resin compound Is 
pro(luc<‘d w'ith “ R-acld ” and a range of lii.soliible 
azo colours with blui.sh .sliades can be prepared. 
Pr\ stallin'' sodlnm y-n'skiate comj)oun(ls with 
anilnonai'hthol-y-snlphonie acid, ^-naphlhol-y-dlsiil- 
plionic aeld and aminonapldliobllsulphonic acld-II 
c.in also be obtalru'd.— .T. F. B. 


Colour Jakes; Tlieary of . O. Baudlsch. Ber., 

1910, 62, 14<5— 147. 

A CLAIM of priority over Scholl and Zlnke in regard 
to their w'ork on the action of ix)tassium fcrrl- 
cynnlde on alizarin and the constitution of hydroxy- 
ant lira qu I nones (this J., 1018, 703 a).— 0. S. 

Patent. 

Sulphur dyestuff. M. Wyler, and I^'vhistehi, lid , 
Manchester. Eng. Pat. 121,589, 28.3.18. (Appl. 
5519/18.) 

A UYESTUFF soluble in sodium sulphide and dyeing 
cotton in n'ddlsh-broAvn shades fast to washing and 
chlorine is prepared l)y na'lliiig {ic(‘tiai)hth(‘ne with 
sulpliur at 250^—900° 'iTiiis, n mixture of 1 part 
of ncennphthene and 9i parts of sulpliur is heated 
at 250'^— 900° C. till the melt becomes thick and 
soluble In .sodium sulphide. It is then cooled, pow- 
dered. dlvssolved in a boiling 10% sohition of ^dliim 
sulphide, and the dyestuff ]>recii>itate(l with hydro- 
ohlorle acid, (‘olleck'd, washed and dried.— 8. 8. A. 


V.-HBRES ; TEXTILES ; CELLULOSE ; PAPER. 

Sulphite-coal. R. W. Strehlenort. Pulp and Paper 
Mag., 1918, 16, 071-072, 087—689, 709-710, 785- 
730. 

The author’s scheme for the manufacture of a fuel 
from sulphite-cellulose w^aste liquor, which was de- 
scribed by B. .lohnsen (this J., 1918, 130 t -131 t) 
is set forth in more complete detail. The procc'ss 
W’as first outliiH'd In 1913 (this J., 1913, 052) but 
has iH'en the subject, of recent Improvements. As 
originally designed, the i)re.senee of the men'st 
traces of certain metals, v.g. 0 002% of iron, sntliced 
to lidilblt the precipitation of the lignin. This and 
other defects have !)een remedied by first lieating 
(ho liquor almost to Us critical teniiAerature, i.e. (he 
temperature at which It begins to liberate large 
quantities of Us combined 80.,, before admitting 
the air. Oxidation during the heating stage Is pre- 
vented by pumping exhaust digester gases into the 
antocluve, so that a gas pressure of 1—2 kilos, 
per sq. cm. exists at the beginning of the heating. 
Then at the critical point air Is admitted and oxid;^ 
tion and decomposition take place practically glravii< 
tnneously. The concentration of dry substance for 
the optimum yield is 16—17% ; this may be obtained 
when digesting the wood by the method of circula- 
tion of the liquor, but In the ordinary way of heat- 
ing by Indirect steam, the concentration does not 
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^Yoeed 11%. Considerable improvement In the 
vleld may, however, be obtained by extracting the 
liquor from the pulp by the process of systematic 
(liffuslon. About 75% of the organic matter iu the 
lye can be precipitated at the maximum, and 72— 
74% is easily obtained; the remaining 25% is not In 
a form which is susceptible to the treatment. The 
I'liel obtained normally contains 17—18% of ash, but 
this percentage may be considerably redumi by 
sl)ecial treatment. The physical condition of the 
precipitated lignin is closely connected with the 
yield and a correct treatment giving the maxinnim 
Weld gives also a quickly draining granular i)rt‘cipi- 
iate which can be draitu'd to a content of <)5% of 
<lry substance. The autoclaves for the treatment of 
waste lyes which have previously been used for 
alcohol manufacture are constructed of lead-lined 
material. The oxidation of SO, must he restrictial 
to a very small amount; consiHiuently the consump- 
tion of air is only small and the autoclave spa(v 
may be utilised for liquor to about 75% of Its total 
capacity. To ensure minimum oxidation, it is 
necessiiry to work under high pnjssure .and at a 
tiigh temfierature. The critical temi)orature of the 
liquor ranges bc'tween 170° and 100° C. and the 
exothermic reaction, which takes place very sud- 
denly, may carry th(‘ paiiperature up to above 
200° r. The liquor iinisl not b(* allowed to boll, as 
this would Involve a large loss of heat ; (oiisequently 
excess pressure up to a maximum of about 20 kilos. 
l)er sq, cm. Is prescribed. The los.s of organic matter 
in the filtrates amounts theoretlcnlly to 25% of the 
total. It is found, however, that a considerable 
proportion of this may be recovered by using the 
liquor for the hydrolysis of pent by the “wet car- 
bonising “ t)rocc8s. The hydrolysis of the iK*at is 
thereby facilitated and the organic matter absorbed 
from the sulphite fuel flltrab's increases the yield 
of p<\at fuel. According to the quantity of free acid 
])resent,the hydrolysis is efl’ectc'd at 140°C. or lower 
and the mother liquor is used again until substan- 
tially exhausted --J. F. B. 


Taiknts. 

(Jotton-savd hull fihu‘: McUnHl of puilfymu — . 
F, W. Stockton, rittshurgh, Ta., Assignor to 
East St. Louis Cotton Oil Co., National Stock 
Yards, 111. U.S. Pat. 1,295,078, 18.2.19. Apid., 
13.9.17. 

(]!ottonskkd hull fibre is softened by boiling It in 
a 4% solution of caustic soda for about 5 hours. 
The boiled fibre is passed between rollers in order 
to disintegrate the associated hull parlicl(‘H, and 
then subjected to a cleaning operation to separate 
the fine, disintegrated hull i)articles from the fibre. 

Coating composition and putci'ss of applying sufne, 
intended more particularly for coating aeroplane 
cloths. Treatment of fairies, particularly of 
aeroplane fabrics. T. F. Tessc*, Paris. Eng. Pats. 

(A) 121,703 and (n) 124,844, 3.1.10. (Appls. 71/10 
and 4284/17.) 

(A) Aeiioplane fabrics are treated with a dilute 
solution of C('llul 08 e acetate In acetone and methyl 
acetate, containing a small proportion (2 — 5%) of 
a solvent of high boiling i)oint, such ns carvacrol. 
eugenol, isoeugenol, safrol, isosafrol, methyl- 
eugenol; trl-acetlii. glycerol Ixmzoate, or benzyl 
alcohol, or a mixture of them may also be added. 
The hlgh-bolling solvents Impart a high degree of 
suppleness to the coating. The addition of an inert 
substance, such as zinc oxide (from 2 to 5% on tlie 
solvent), produces a smooth, impervious, opaque 
enamel, absolutely unaffected by spirits, oils, and 
water, and Imparts to tbe composition the property 
of tensioning the fabric. 

(B) The fabric is treated with one or several 


coats of cellulose ester free from hlgh*bolUng sol- 
vents, in order to give to the fabric the desired 
tension and lmi)ermoability. Following this, one 
or several layers of a supple coating composition 
of cellulose ester along with a hlgh-bolllng solvent 
are applied, and finally one or more coatings of 
(vlhilos(‘ ester, particularly t*cIli]lose acfdates, free 
from or containing only very small quantllles of 
solvents of high boiling ])olnt.- L. L. L. 


Fabrics; Method of producing pyroxylin coated 
— , W. E. Masland, Assignor to E. 1. du Pont 
dc Ncmmirs Powder (V),, Wilmington, IX'I. U.S. 
Pat. L2(»7.7Sr), May 28, 1918. Date of appl., 
Sep. 3, 1911. Ih'iicwcd Oct. 4, 1917. 

A FAHuio Is coated first wilh a pyroxylin “jelly" 
comimsillon and then wllh a plastic pyroxylin 
(‘oinposllioii of sm h eonslsteiiey as to constitute 
substantially a suilact* c*oatliig: th«‘ coated fabric 
is woiiml lightly upon a roll before the coating 
has set, tli(‘ resiilling juH'ssure Indng maintained 
until Si'tting has taken j»lact\ so ns to eause the 
coaling to adhen* firmly to the fabric.— ,1. F. B. 

Padcing and process of manufacturing same. 0. B. 
Vance and ,1. A. Veller, Plltsburgh. Pa. 11.8. Pal. 
1,295,211, 2,5.2.19. Ai>i)l., 29.10.17. Renewed 9.1.19. 

A l•l{o.''^;ss of mamifaduring hydraulic packing con- 
si.sfs in treating lihres, from which (he moisture has 
lH‘en expelled, with a (‘(dlulose solution to render 
them waterproof and then coating the fibres wltli 
a lubricant. — L. L L. 

Paper; Means for making . J. T. Tong. 

(’licster, Pa., Assignor to Scott Pa]K^‘r Co. TJ.S. 
Pat. 1,295, 930, 25 2.19. Apj)]., 2(;.10.17 

A pArEU-MAKiNo niachlno Is provld(‘d at the wet 
end with a “doctor,” which gives an irregular 
rlblMMl eouditloii to tbe pniier web, and at the 
drying end with a conditioning device consisting of 
a pair of rublxT rolhTs, l)<‘tw(‘ei) which the dried 
paper web pas.Kos, so that the rltdx'd portions of the 
web are crushed. 91i(‘ pniM‘r Is thus rendered more 
pliable, and acquires a mon* elolh-like handle. 

-L. L. L. 

Prsin si:e. U.S. Pal. 1.292,721. See XIII. 

Leather substitute. V.S. Pat. 1,291,180. Sco XV. 


Vl.-BLEACfflNG ; DYEING; PRINTING; 
FINISHING. 

” Dry ” mordanting, and dyeing of mordant dyes 
[in non-aqueous solution\. M. Fort. J. Soc. 
Dyers and ('ol., 1019, 35, 100 — 101. 

The difficulty of “ dry ” chroming of animal ffbrcs 
was overcome by tlie use of an ethereal solution 
of i)erchroiiile anhydride. kSalts of this comi)onnd 
with bases, e.g. pyridine, are f)blaliied by reaction 
In ethereal solution, and It a[q)cars probable tl)at 
a like union takes place with the basic constituents 
of wool. Mordanting Is efl’erted by Immersing the 
wool In n blue ethereal solution of the pc^roxide, 
prepared by treating bichromate with dilute sul- 
phuric acid In the i>reHence of hydrogen i>eroxlde 
and then extracting with ether. The chromed wool 
has a bluish colour, 8oin(*what similar to that of 
the ethereal solution of the chromium peroxide. In 
a dry atmosphere the chromed wool remains 
blue or slate-coloured many hours, but in pre- 
sence of sufficient moisture It turns yellow. The 
whole of the chromium may be exhausted from the 
ethereal solution by use of fresh batehea of tvool. 
The blue mordant has stronger oxidising proper- 
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ties than the well-known yellow chrome mordant, 
hut it may be reduced to the yellow condition by 
treatment with sulphur dioxide. Mordant colours 
are applied to the chromed wool, similarly to the 
acid colours from a crcsol r><Jtrolouin bath (see 
this J., 1919, 9 a). Ah with acid colours, a little 
water Is essential alon^ with a mere trace of 
formic acid. The shade.s produced are fast to nib* 
blng, hot and cold water, and moderately resist- 
ant to soaplnfi.—L. L. fj. 

JU'sinatc dyvn. TauJ IV. 

Patents. 

lioiliny, hlrarliiny, dyrAny, sizing, or similarly 
treat mg yarns or fabrics; Machines for — . 

,1. Plight and Pros., Ltd., and J. Evans, Roeh- 
dal(‘. Eng. Pat. 12.^,0115, 29.10.1S. (Appl. 17,020/18.) 

A MACHINE of the box or lKK*k tyjK? for boiling, 
bleaching, dyeing, sizing, or Himllarly treating, yarns 
or fabrics is litted witli coiJiiti‘ibalanc(‘d guide 
rollers, placed within the lH‘ck, and arranged to 
rise and fall within (*erlniu i)i\‘det(Tmiiu‘d limits 
tinder variations of tension on tlu‘ yarns or fabrics. 

A locking device may be sui)plled for locking the 
rollers in any dt‘slred position. (Reference Is 
directed in pursiiaiiee of Sect. 7, Sub-sect. 4, of the 
Patents and Designs Act. 11K)7, to Eng. Pat. 1518 of 
1870.)~-L. L. L. 

Dyeing apimratus. W. J. doing, Ainshu’dam, N.Y., 
Afislgnor to (lenernl IVxtile Maciiinery Co., 
Yardley, Pn. II. S. Pat. 1,295,155, 25.2.19. Appl., 
12.4.17. 

The apparatus comprises a dyeing cliuinber wllbln 
a val, ])rovided witli i)ropolleis for the circulation 
of the li(]uor in tlie vat, and with an automatic 
aiTaiigeinont, sucli as a cam, v\h(‘reby the circula- 
tion is reversed at pivdetermiru'd inP'rvals. A 
means of cliangiiig the interval 1x4 ween tlie reviu*- 
sals is also provided, and l)y a sultnbk' d(?viee the 
dye liquor may he directed downwiirds on tlie top 
of the material In the vat, and circulated bedween 
the top and liottom of, or liorizoiitally above and 
btdow, the dyeing cliamber in tlie vat. lloii- 
zoiitally spaced batlles, consisting of triangular 
memlH'rs xvitli the apex of tlie triangle downwards, 
are used to present an Inclined surface for deflect- 
ing the circulating fluid.— L. L, L. 


Vn,-ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

Double salts of calcium and potassium and their 
occurrence in Ica-c'hiug cement milt ftue dust. 
E. Anderson J. lud. Eng. Phem , 1919, 11, 
327-4W2. 

DounLE sulphates of ealclum and potassium can 1 m‘ 
obtained from solutions containing calcium sulphate 
and potassium sulpliate; these double salts are 
Iiotasslum mono-calcium sulphate, or syiigeulte, 
K-SO^,CaSO^,HjO. and potassium penta-calcium 
sulphate, K„SO,,5PaSO^, 11,(1. ^n a solution con- 
taining 207% of iHdassIum sulphate, syngenlte and 
oalclum sulphate are stable as solid phases below 
; if iKitnsslum suliihate is added to such a 
solution, more syngenlte will form. At 31*8° C., 
potassium penta-calcliim sulphate can form and at 
this temiiorature the solid phases gypsum, potas- 
sium penta -ealclum sulphate, and syngenlte can 
exist In eqnillbrliira with the solution, the latter 
oontalnlng 3-6% of potassium sulphate and being 
saturated with calcium sulphate. During leaching 
of cement mill flue dust for the recovery of potash, 


the conditions may be so adjusted as regards tlm^, 
of contact and solution concentration that the’ 
formation of double salts may be avoided.— W. P. 8. 

Iron and oxygen as necessary agents for the reduc- 
tion of alkali nitrites by auto-oxidisable com- 
pounds. Nitrate and nitrite assimilation. XIV. 
0. Baudlscb. Ber., 1919, B2, 35-40. 

When an aqueous alkaline solution of sodium nitro- 
I>russlde is boiled in the absence of air or oxygen, 
no nitric oxide Is liberated, but this gas Is liberated 
in large quantity directly o.xygen Is admitted to 
file system. Similar results are observed when a 
solution of sodium carbonate and potassium nitrite 
is boiled with iientacyanoammlneferric sodium, 
r(CN),FeNHJNa,, or with potassium ferrocyanide ; 

In tlie cas(‘ of the last-named compound the addition 
of a IlUIe pyridine or pliloroglucinol greatly 
accelerates the evolution of the nitric oxide. The 
fact Hint iron as well as oxygim is necessary for 
the reduction of alkali nitrite (this J., 1918, 550 a) 
is therefore now explicable. The whole process of 
the reduction of alkali nitrite is n replacement of 
inorganic or organic groups co-ordinatlvely attaclu'd 
to tlie Iron atom by the NO-group of the alkali 
nitrile and the .subsiMiueiit elimination of tlii.s 
groui) by oxygmi on warming. (See also J. Eliem. 
Soc., 1919, 1., 237.)~C. S. 

Iron and orygen as necc.ssary agents for the reduc- 
tion of alkali nitrates. Nitrate and nitrite assimi- 
lation. A E. 0. Raudisch. Ber., 1919, 62, 4(1-43. 

An alkali nitrate is unaiTectixl by boiling In 
alk.nline solution with ferrous carbonate or 
Ii.\droxlde in the absimce of oxygen, hnt is reduc(‘d 
through the alkali nitrite to ammonia djirectly 
oxygen is admitted. Alkali nitrite is reduced to 
ammonia even in tlie absence of oxygen, 'l^'he 
autlior explains the plienomenon by means of his 
I>eroxlde formula of alkali nitrates. (See this J., 
1910, 73(5; also J. Chem. Soc.. 1919, i., 23S.)-(b S. 

Magnesite; Analy.sis of . V. Macri. Roll. 

Chim. Farm., 1918, 47, .301—302. 

Five grins, of calcined magnesite^ or 10 gnus, of 
tlie natural product is digixsted W'llh liydrochlorie 
acid, and ammonia addinl to tlu' hot solution 
until a ixTsistent tiirhidlly is i)rodiiced. TIk' 
liquid is then lioiled, allowed to settk‘, and filtered, 
the filter IgnilCHl, and silica determined in the 
residue after treatment with hydrochloric acid. In 
the filtrate aluminium and iron are di'termined and 
in th(‘ filtrate from tliese, together with that from 
the first o|Xiration, the lime and magnesia are deter- 
mined In the ii.sual way. The magnesium is more 
conveniently weighed as the double phosphate dried 
at 100® C, than as the jiyrophosphate after Ignition. 
The calcium is preferably precipitated as sulphate 
ill presence of alcohol, or the following rapid 
method of separating it for estimation may be 
used : A hydroclilorlc acid solution of the mineral, 
containing not more than traces of free acid, Is 
introduced, together with tlie Insoluble residue, Into 
a measuring flask, the volume made up to the 
mark with water, and ammonia solution added. 
The flask is then closed and the liquid mixed 
and allowed to settle, the calcium being determined 
in an aliquot part of the clear liquid. This pro- 
cedure gives concordant results which are rather 
lower than those obtained when the calcium is pre- 
cipitated in presence of magnesium.— T. H. P. 

Bromate and iodate; lodometrlc estimation of . 

I. M. Kolthoff. Pharm. Weekblad, 1919, 86, 
426 - 438 : 

Iw the titration of bromate-lodide solution with 
thiosulphate solution it Is essential that snfDclent 
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add be present If titration is performed immedi- 
ately after the addition of the iodide. A minimum 
concentration of N/2 for hydrochloric acid is 
required and of N/1 for sulphuric acid. When too 
little acid is present thiosulphate is oxldlseii by 
bromate directly to sulphate The error arising 
from this cause may be avoided by i) 08 ti)onliig titra- 
tion for a few minutes until the i-eaction between 
bromate and iodide is complete, or by catalysing the 
reaction by the addition of ammonium molylxlate 
This catalyst is effective both In strongly acid ami 
in woiikly acid solutions. The reaction Ix'tween 
lodate and Iodide takes place much more rapidlv 
than that between bromate and iodide, hence the 
above precautions are unnecessary in ostlmnllng 
iodates iodometrically.— W. S. M. 


Manganates and permanganates. /. Coarse of 
the reaction hetxoeen manganese dioxide, potas- 
sium hydroxide, and oxygen, and the manufacture 
of potassium manganate. 11. I. Schlesinger, 
K. D. Mullinlx, and S. Popoff. J. Ind. Eue 
Chem., 1919, 11, 817—323. 

When manganese dioxide is heated with potassium 
hydroxide in a current of air to produce potassium 
manganate, the reaction frequently stops Ix^fore the 
maximum oxidation stage has been reached; this 
may be avoided by moistening and re heating the 
mixture. The use of moist air Is also recommended. 
The yield of potassium manganate varies with the 
proportion of potassium hydroxide present; at 
al)out 300° C., practically all the manganese dioxidr 
is converted into manganate when 25 mols. oi 
potassium hydroxide Is used for each mol. of 
manganese dioxide. The stateuKuils by Saekur 
(see this J., 1910, 347; 1911, 4S7) that in this reaction 
mnngani-mangnuates and not manganates are 
always form(*d, and that the maximum yield is 
incorrect. Iiaig(*r prof)orfions of 
alkali, however, decompose (he manganate into a 
maiiganl-niangauate similar to that postulated by 
Sackur The jield <.f manguiiate Is lowered con- 
siderably if sodium h.ydroxido Is siibslitiited for 
potassium hydroxide*, it is important to pulverise 
the manganese ore very linely and to keep tin' 
mixture In a tine condlllon in the kilns in order lo 
obtain the highest ))os,sible yields. Recovered 
man^iiiese dioxide sometimes gives low yields, but 
Its effectiyoness for the manufacture of manganate 
niay he lestored by washing it willi water or boiling 
II with dilute nitric add.— W. P. S. ^ 


ficauweds; Investigation of (Jrrman . R. 

Oheui -Zeit., 1919, 43, 

By boiling the stalks of various species of Fuens 
with water or very dilute acetic add under pres- 
fiiire, up to tlve atnios., the external pectlnous 
layer was removed, and the fibres liberatHl. 
Attemrffs to use these for textile purposes have 
as yet been Inconclusive. Prollmiunry experiments 
on the utilisation of seaweeds in the manufacture 
of alcohol were unsuccessful. On the other hand 
not only species of Fucus, but also various species 
of Laminaria, especially L. saccharina and L. 
digitata, are suitable for lodder, and, after dry- 
ing, can be ground to a coarse powder which keeps 
well. Of the various algm examined the only one 
which api^eared suitable for the manufacture of 
agar-agar was Chondrus crispus. The amount of 
ash obtained from various kinds of seaweeds from 
Heligoland ranged from 17-7% in F. serratus to 
52-37% In the roots of L. hyperhorea, whilst the 
ash contained the following amounts of i^ine 
L, hyperhorea, roots, 1-095; stalks, 2-902; leaves, 
4-247; L. saccharina, leaves, 0-82 and 0-97; Balidrys 
ailiquosa, 103; Asoophyllum nodoaum, 0-79; 
Bimanthalea hrea, (1004; P, $erratu$, 0-530; P. 
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i>esiculo$us, 0-187 and 0-217; L, digitata, 1-40 and 
2-65; OhwidruB oHspus. 0-3%; and CeramUm 
rubrum, traces. It is estimated that about 10,000 
tons of the dried iinim seawetni (L. hyperhorea) 
would supply the whole of the German demand 
for iodine, and of this quantity at least 1000 tons 
could be obtained from Heligoland. Wllh refer- 
ence to the proposed extraction of potash from 
seaweeds in the United States It Is pointed out 
that in 1913, 1,000,000 tons of t)otasslum salts was 
lmi)orted Into that country from Germany, and 
that to obtain that quantity nl)Out 90,000,000 Ions 
of frt*sh seaweed would be required. After extrac- 
tion of the iodine, the most rational course Is to 
ust‘ the whole of the residual a.sh ns a fertiliser. 
By (*arlK>nlsing s<'a\\ced in closed vesst'Is conshler- 
able (piantlties of ammonia and acetic acid may 
obtained {e.g. 2r>— 40 kilos, of ammonium sul- 
phate and 3—9 kilos, of calcium aci-lale from one 
ton of air-dried seawi-ed).— C. A. M. 

Selenium and its a ppl lent ions. L. Aiicel. (9ilm 
et Ind., 1910, 2, 24.^-259. 

An account Is given of the methods In use for 
extracting selenium from its on's. All the selen- 
tlllc ami teehnieal api)Ilcations of selenium, with 
one or two minor ('xeeptions, depend uiH)n the 
increase of (lie (‘leeirleal (‘onductlvily of (he 
element umler the Influenee of light. The dlff(‘rent 
allotroiilc forms diffiu* whhdy in their sensitive- 
nes.s to light, and allenlion Is particularly dlrccled 
lo Ihe very sensitive* varl(‘ly of vitreous selenium 
jireviously descrlbcMi by the aulhor (I his .1., 1915, 
379). r)es(TlplIons of dlff(‘r(*iit types of selenium 
cells are given, and of tin* im'tluMls used for deter- 
mining Iheir Hen.sltiv(m(‘s,s. Sel(*n]nin cells have 
been used sue(‘<*ssfiilly for (’onl rolling the dranglit 
In fa«‘tory chimm*.vs. A s(*l(*iiiuin c<*li Is jilaced in 
a suitable position in the chimney, and Is Illu- 
minated by a lani]> sllnat<*d on lli(‘ opposite side 
of the fine. Tin* anioiinl of light falling on the 
cell, Iniluenced by tin* (pianlity of smoke passing 
b(*tW(‘en the lamp ami the (‘edl, d(‘l(*rmines the 
strength of the current ]»assing tlirougli the cell, 
and the eurr(‘nt varliitlons an* indlciitod by a 
r(*conllng galvanonu‘ter. The same principle has 
been api)lle<l to tin* control of (lie manufacture of 
sulphuric acid by the contact proc<‘ss, the degree 
of transparency of the gases In the reaction 
tnb(? b(*Ing recorded by means of a selenium cell 
and galvanometer. An acc^oiint Is also given of 
<*xp<*rlin(‘ntH on tin* nK(* of seh‘niuin cells for wire- 
less lek'phonlc and telcgraj^lile pnriioses, for deter- 
mining the ]H)sitlon of lioslile artillery, for the tele- 
graphic Iransinlsslon of illustrations and pictures, 
and for recording variations in the intensity of 
the light emitted by the sun during an ecliiise. 
Selenium has also been used In place* of sulphur for 
vulcanising nii)lK*r, and In glass to obtain a pale 
violet colour.— E. II. R. 

Deenrhonation of dolomite. Eaklns. See IX. 

Ammonia from liquid manure r/c. Eemmermaiin 
and Wiessmann. See XVI. 

Calomel. Duret. See XX. 

Precipitation of sulphates. Koelsch. Ser XXI 1 1. 

Pate.nth. 

Sulphuric acid; Chambers used in the manufacture 

of . W. G. Mills, C. T. Packard, and E. 

Packard and Co, Ltd., Ipswich. Eng. Pat, 
124,852, 15.1.18. tAppl. 872/18.) Addition to Eng. 
Pat. 12,067, 23.6.13. 

The lead chamber of the shape of a frustum of 
a cone or a pyramid for the manufacture of 
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Hulpburle acid described in Kng. Pat. 12,007 of 19W 
(this J., 1014, 002) Js fitted with one or more verti- 
cal cooling shafts open l>oth at the top and bottom. 
The walls of the shaft sIo]>e inwards from top to 
bottom and are supj^orled by a framework In a 
similar manner to the walls of the chamber. Water 
Is cauwd to flow down thr' sid(\s of the shaft and 
of the ehamtK*r, and tlie lead rings Hupr>orting the 
sides to th(‘ fivimcwork form troughs out of which 
the water flows lhro»igti orifices Into a gutter 
beneath with a iiolciied ('dg(‘, thus causing an even 
dlslrlbutlon (Jascs are led into the chamber 
through a shjplng Inlet dirochal towards the floor, 
and pass out by a pl[Mj at the top.—L. A. 0. 


HiHlnufm fluorhlc; Vroram of makinfj . R. M. 

(‘atiin, Pranklln, N..1., Assignor to ('atlln Shale 
rnnhicts (’o., Wilmington, Del. U.S. Pat. 
l,2!»;i,7(i;!, 11.2.11). Appl., D.fl.lT, 

Sor.iiTiONK coiitjilnlng fluorine In (‘oinhi nation with 
silicon are tnuited with an Iron o\ldt‘ and filtered. 
The ferric fluoride, obtained from the filtrate by 
erysLalllsltig, Is treated wltli superheated steam 
and tlie evolvtai liydrogen fluoride absorl)ed In 
waiter.— R. V. S. 


H Ifdro/lunria acid: Ajiparaliis for rondenahuj and 
ntilisiru/ — . Jt. S. Slierwin, East St. Louis, 
111., Assignor to Aluminium ('o. of Afuerlea, Pitts- 
burgh. Pa. ThS. Pat. 1,21)4.51(1, 18.2.11). Appl. 
13.1.15. 

Tiik apparatus conipris(‘s (wo or more ahs()ri)fion 
towers of mat(*rlal rc'sislant, to hydrotluorie acid, 
ivliieh are fitti'd wKli transvc'rse ballle-plates placed 
succ(‘SHively further apart from the top downwards. 
Absorbing Ibpild is inirodueed at the top of eneh 
tow’er, flows over tin* hatlle-jdati's, and Is <lls- 
<*]iarg(‘d from the bottom of (lie tower, wdilch 
stands in a liquid seal to exclude air. The inhd 
and outlet are ])rovided with indepemhmt means 
of cooling (he liquid as it enters and leaves the 
t(wver. (ias is admitted near the bottom of tlu* 
tlrst tower and Is withdrawn, by a suction appa- 
ratus i)l{ici*(l at, tlu‘ end of the series, from an 
outlet near tlie lop, whence It is conveyed to the 
lK)ttom of th(* second tower. The lUpiid drawn 
from the bottom of llu* si'cond tower is collected 
for reeireulalion through the towiu*.— S. S. A. 


Ammonia: Vroduvtion of from c}f<inamidc. 

Norsk llydro-Elekl risk Kvaelstofnktieselskab, 
Christiania, Norway. Eng. P;it. 120,031, 23.7.18. 
(Appl. 12,000/lS.) Int. (kmv., 4.10,17. 

In the production of animoiila by h(*atlng calcium 
(•ynuamide and sodium carhouate with water in 
an autoclave, the water is pn'heated to at li*ast 
10° C. Ix'fore It is brought In contact with the 
calclnm cynnamlde.-'L. A. (\ 

Aluminium hydroxide and ammonium sulphate: 

Production of purr . J. P. A. Larson and 

W. D. Bergman, Stockholm. Eng. Pat. 120.550, 
20.5.18. (Appl. 13,873/18.) Int. Conv., 9.10.17. 

Aluminous material containing also silicon and 
iron comtiounds Is treatisl w'ltli sulphuric acid, 
the solution treated with sulphurous acid or other 
suitable reducing agent, lienkHl to about 100® C., 
and mixed with the ealculato<i quantity of 
ammonium sulphate. The resulting solution of 
ammonium alum Is fn^ed from undissolved matter 
and allowed to crystallise, with stirring, so as to 
separate the alum ns a fine powder. This is washed 
and trt'nted with ammonia and the nlnmlnlum 
liydroxlde and ammonium sulphate separated by 
the usual means.— B. V. S. 


Sulphate of ammonia; Manufacture of . J, T. 

Sheard, Birley Carr. Eng. Pat. 124,946, 13.5.18. 
(Appl. 7972/18.) 

The free acid content of ammonium sulphate is 
reduced to 0T4% by directing a spray of water on 
to the mass as it is discharged from the saturator 
on to the drainer, thereby diluting the acid mother 
liquor enveloping the crystals.— S. S. A. 


Mercuric oxide: Manufacture of . Elek- 

IrizilUtswerk Lonza, Assignees of E. Kuhn, 
Basle, Switzerland. Eng. Pat. 422,195 6 1 19’ 
(Appl. 388/19.) Int. Conv., 7.1.18. 

Mkuci in Is droppi'd Into liquiil N,0^ contained In 
a closed cast Iron vessel provided with a reflux 
condenser and agitator, and oxygmi is passed In 
simullancously, mercurous nitrate lieing formed. 
On eoinjihiion of tlie reaction the. condenser Is 
disconnected, and the (‘xeess of N,0^ is distilled 
over to a similar vessel. The remaining mer- 
curous nitrate Is deeomposexl by h(‘at, vvitli agita- 
tion, and the NO^ evolved collects ns N/), In the 
second vessel.— S. S. A. 


Zinc oxide furnaces or Ixilns. A. T. Mirza, Bom- 
bay, India. Eng. Pat. 124,038, 11.3.18. (Atqil. 
4272/lS.) 

Metvllk.' zlne is placed on an iron plate which 
forms the boMom of an ov(‘n heated from iHiow, 
the zinc being kept at about its melting point. 
A stream of air, heated by passing through pipes 
in the upp<*r i»art of the furnace chamber. Is 
diri'cled across th(‘ surface of the hot zinc. A 
rotary stirrer k(‘eps th(‘ mass In motion and ensures 
complete o.xidation.— B. V. S. 

Potassium salts: Si^paiation and record y of 

from (‘ommcrcial nitrate of soda containing such 
salts. F. A. Freelli, (Ireat Crosby, and IT. E. 
Coeksedge, Jiondoii. JCng. Pat. 124,513, 25.2 l(>. 
(Appl. 2817/16.) 

(huiDE sodium nitrate containing potassium .sjili. 
hs dlgest(‘d with sutlk’kuit water or Ibiuor fiom a 
pr(‘vious extraction to dl.'^solvi' the potassium salts 
and to yitqd a solution saturated or nearly 
saturated with the potassium s.alts. The tempera- 
ture of tllgestion should he as high as i»racticable 
Tin* solution i.s separated from the iindlssolved 
sodium iiilrati' at the temperature of digestion, 
and, if saturated with potassium salts, it is diluted 
with sufllcient water to keep th(‘ sodium nitrate 
In solution at the temperature to which the solu- 
tion Is to he cooled; it is then cooled to the desired 
temperature, when pure potassium nitrate crys 
tallises out. If the solution is not saturated witli 
potassium salts, it Is concentrated until it is 
.saturated at a high temjiernture, c.//., 100® C., and. 
aft(*r removal of any sodium nitrate which crystal 
out, It Is tnaited as Ix'fore Tj A C. 

Potassium nitrate: Separation of from sodium 

nitrate. C. W. Bailey, 11. S. Denny, and A, T 
Jefferls, Langwith. Eng. Pat. 124,060, 5.6.18 
(Appl. 9283/18.) 

Crude Chile saltpetre Is lixiviated with a hot solu- 
tion of sodium and potassium nitrates, thereby 
extracting potas.slnm nitrate from the crude salt 
and obtaining a liquor which on cooling deposits 
a mixture of sodium and potas.sium nitrates from 
which sodium nitrate is removed by treatment with 
water, leaving a residue of potassium nitrate prne- 
tlcally free from sodium salt. For example, the 
crude nitrate Is lixiviated at about 66® C. so ns 
to obtain a liquor containing 100 parts by weight 
of sodium nitrate, 100 parts of potassium nitrate. 
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and 60 parts of water, which on cooling deposits 
20 parts by weight of sodium nitrate and 60 parts 
of potassium nitrate. The precipitated salts on 
treatment with 10 parts by weight of water, yield 
a liquor containing 20 parts by weight of sodium 
nitrate, 10 parts of potassium nitrate, and 10 parts 
of water, leaving a residue of 40 parts of potas- 
sium nitrate. The united filtrates are iise<l for 
the lixivlatlon of further quantities of crude 
nitrate.— S. S. A. 

Bodium nitratn and potassirm nitrate; Process for 

separating . (i. 0. Given and U. II. H.irlenux, 

Tamaqua, Pa., Assignors to Allas Powder (^o., 
Wilmington, Del. U.S. Pat 1,204,788, IS 2.10. 
Appl., 11.7.18. 

A SOLUTION of the two s^dts is evaporated under 
reduced pressure at a temperature lM^tw(vn 80® C. 
and 06° C. to effect fractional crystallisation of the 
two salts.— S. S. A. 


Alumina, sodium and potassium aluminates, sodium 
and potassium carbonates, and potassium 

chloride; Process for the manufactine o) . 

E. B. and P, C. Dutt, Jubbulpore, India Dug. 
Pat. 124,563, 22.:i.lS. (Api)!. 5072/18.) 

The process Is a combination of the proc'csses 
described in Eng. Pats. 110,438, 118,155, and 118,150 
(this J., 1018, 400 A, 580 a), a duplex rotary furnac'e 
consisting of two rotary chamlKU’s conu(‘cted by a 
flue being usial for carrying out the reactions. 
Arsenious oxide vapour Is led into the first chamber 
which is charged with a mixture of 800 parts of 
calcim'd clay contaiidng 30—35% Al/\ and 350 jairts 
of sodium chloride or 450 parts of potassium 
chloride. The arsenious chloride generated i^assiis 
into the second chamlnT which is tilled with small 
pieces of fidspar, and th(* arsenious oxide re- 
generated pass(\s out with the waste gases an<l Is 
concleus(‘d in a series of flues. The residues from 
the cham1)er8 are tKsated separately as dewTllxal 
In the previous patents.— L. A. 0. 


Alumina, sodium anil potassium carbonates, sodium 
and potassium aluminates, magnesia, and calcium 

chUnidc; Process for the manufaetiu e of . 

E. E. and P. C. Dull, .Jubbulpoiv, India. Eng. 
Pat. 121,554, 22.3. IS. (Appl. .5073/18 ) 

In the process described in Eng. Pat. 124,5.53 (s(m* 
preceding abstract), th(‘ second cliamber is charged 
with dolomite lnst(*a<l of with Adspar, and the 
arsenious chloride geiUTated in the first chamber 
is mixed with st(‘ain as it passi's along the flue con- 
necting the two chamlKM’s, with the formation of 
hydrochloric acid and arsenious oxide. The dolo- 
udte, which Is heated to 450°— (i50° C., is con- 
veited into magnesia and enlelum chloride. 

— L. A. 0. 


Pidash ; Process for obtaining mater-soluhJe . 

W. 1). Richardson, Chleugo, 111. TJ s Pat 
135,001,25.2.10. Appl., 28.,v^^l.5. 

iNsoLuni.E silicate rock containing potash Is mixed 
in the presence of water with a fluoride-l)earIng 
mineral and an acid capable of deeomi)osing th(* 
fluoride, the Interaction of Mk; ingredients Ixdng 
maintained without the external application of heat. 

-S. S. A. 


Calcium nitrate; Manufacture of from calcium 

chloride and sodium nitrate, .T. G. Glllbert 
124.780, 27.3.10. (Appl! 

4483 / 16 .) 

^uiVALENT amounts of calcium chloride and 
sodlm* nitrate are dissolved In the concentrated 
liquor from a previous operation, the quanti- 
ties being atljusted to *yield a solution saturated 


with respect to calcium nitrate and sodium chloride 
at as high a temi)erature as may be practicable 
c^g., 80° C. The precipitate of sodium chloride 
Is removed at or slightly above that temiHjrature, 
and suffieieiit water added to the liquor both to 
adjust the ratio of sodium chloride to water to 
that In the original solution and also to provide 
four mols. of wafer for the exct^ss calcium nitrate 
presemt. (^ilcium nitrate tetrahydrate la preclpl- 
taled when the solution Is cooled Inflow 30° C., and 
is Kmiove<i and washed with a liltle water or 
ealeiiiin nitrate .solution. The mother liquor Is then 
eoneeiUrated snffielenlly to remove the water added 
to adjust the ratio of sodium chloride to water 
and used again In tlie cycle of oiK'ratlons. 

-L. A. 0. 

Manganese dio.rid( ; Manufacture of . E. E. 

ami P. p Dull, .Tiihbulpon*, India. Eng. Pal! 

121,977,25.0 18. (Appl. 10,178/ls.t 
A MixruuK of mangaiH'HC ore (e.g., i>,\ r()luslte) and 
sodium or potassium hydroxide is roasted at (iOO' 
750° In a eurreid of air in a ivxerheratory fur 
naee, therel)y ]>rodu(4ug sodium or potassium 
manganate. ()u dissolving llu^ (‘((ohal mass In water, 
t lH‘ alkali manga uat(‘ laisses inlo solid ion, and any 
lerrile imeseiit Is deeomiiosial .Yielding fenOc and 
alkali hydro Ides q''he manga nati‘ solution Is 
di’caided from the Insolnhh' matter (Iron and silica), 
(‘vaporated to dryiK'ss, and heati'd at .500° (\ In a 
current of st(‘am lu a ndorl. A mixture of man- 
ganese dioxjd(‘ and alkali hydroxide Is produced 
which is li\ivlat(*d wllh wali'i’, and the rcxsldual 
mangan(‘se dioxide Is wa.slu'd fr(*(‘ from alkali and 
dried. -S. SI. A. 


Acid alkali sulphates ; Itecoierg of avid from . 
<1 S. RogtS Madras, India. lOiig Pal 1211)88 
9.7.18. (Appl. 11,253/18.) ' ’ 

Ahout 5% of pulverised charcoal or sawdust Is in- 
corporatial xvith acid sodium sulidiali' and the mix- 
ture is formed Info lumps or slabs whicli are buriusl 
In a kiln with fre<‘ aen^ss of air, the acid gases 
b(diig eolk‘cl(‘d in th<‘ usual inannej. 8. S. A. 

Hydrogen; Apparatus for the manufaeturc of , 

T. I). Mackie, Pulhaiii St. Mary, Norfolk Eng 
Pat. 124,798, .5.4.10. (Appl. 50:;i;/10.) 

A WATLii-iiAs generator Is Hurroumh'd by an annular 
(‘ast iron chaiidxM* containing iron ore or iron oxide, 
ai'oiind wliich art‘ flues in which waste gases from 
lh(* generalor circulate frwly, the luxating of Ihe 
chambm- being regulal(‘d by secondaiy air supplies. 
Heat n^generators, worked on (h(‘ Siianmis prin- 
ciple, for Iu*ating lh(‘ air reqnlreil for blowing the 
gmierator and the secondary air, and a steam 8ni>er- 
heater are also built around the gmierator. The 
annular ehaml>f*r Is providjsl at \hc iK.ltom with 
inl(‘t valvi's for the ndmiKsion of water-gas and 
steam, and with out lei jjIjm's for h,>drogen at the 
top. The water-gas pass<‘s at lirst lnto a holder, 
and when sufficient has bci'u made and th<* 
iron ore is at 7(K)°- 800° ( k , walcr-gas Is admitted 
at flu? bottom of tla^ ore chamber until tlu* ore 
is r(s1n<*(ul, when the sn|)ply of wafer-gas Is shut 
off* and steam is admllUsl, tlu* hydrogen g(‘nerated 
being led into a hold(‘r R(*duclIon of the ore 
and production of hydrog(*n are carried out 
alternately imtll tlu* water-gas Is ns<‘d up, the 
necessary temix*raturo within the ore ehamlu'r being 
mainlained by the heat from the generator. 

— L. A. C. 

Hydrogen/ nitrogen mixture; Manufacture of a . 

H. B. Maxterl and G. R. Rldsdale, Walsall. Eng. 
Pat. 121,824, 27.4.10. (Appl. 0020/10.) 

Commercial water-gas Is freed from carbon dioxide, 
teolstnre, and other less volatile Impurities by 
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Hultable means, and Is then cooled to about “195® C. 
During the earIU‘r stageH of the cooling the last 
truces of moisture etc. s<‘imratc out and are re- 
moved; on cooling below -100®C. a considerable 
proportion of tlie eaibon monoxlile Is also reinovM 
as Ibinld. d’lic rosidiinl gas is then passed into 
a separating eolunin In which 11 Is subjected to the 
fiction of a (jc.sopndi ng stii'ani of liijukl nitrogen 
which ihinctii's the la.'d traces of cjirbon monoxide. 
Th(‘ liquid carlMUi monoxide collects at the bottom 
of the ai)j»aralus and a mixture of pure hydrogen 
and nitrogen issues from tin' top. The process is 
applleabli' (o tin* separation of hydrogen from other 
gasoH, ( '/ , metham*. - L. A. 


with a “ conductor embedded in* the top wall and 
extending around the rear and sides of the drawing 
opening, the ends of the “conductor” projecting 
outwards at the front of the forehearth.— A. B. S. 


OUiiiS. II. P. Gage, Corning, N.Y., Assignor to 
Corning Glass Works. U.S. Pats, (a) 1,295,298 
and (B) 1,295,299, 25.2.19. Appl., 21.7.19. 

A v,]AHH for use as a filter to produce daylight effects 
from artificial light source's consists of (a) a potash 
borosilicate glass containing copper and nickel and 
free from so<la or (b) a potash or potash-lead glass 
containing copiier, cobalt, and manganese. 

—A. B. S. 


V//ro//ca frinn air; J’rocrfts for ohtaininff . i 

N. (\ 'roimmisl, Basle, .\ssignor to rsincs lOh'e- 
trlque.s dc la Lonza, Garnpcl, Switzcrlaml. P.S. 
I’at, 1,295, (;;{5, 25 2.19. Appl., 15.0.17. 

Skk G(‘r. Pal. :;<)2,(;71 of 1910; this J., 1918, .T'IS a. 


TfinJi for transpot (kuI. Ihig. Pal. 121,1)97. 
8Vc I. 


('upper or niehrj sulphates. Eng. Pat. 110,20:i. 
Ncc X. 

Jfemovinn nitrous and nitiir acids from sulphuric 
acid. lOng. Pat. 17,511. »SVe XXll. 


VIII -GLASS; CERAMICS. 

f^elcuium and its applications. Anccl. See VU. 
Patents. 

Furnaces for glass manufacture and like purposes. 
T. B. Kilson, lA'CMls. Eng. Pat. 124,273, 20.3.1S, 
(Appl. 4022/18.) 

A glass furnace' is connected to one or more auxi- 
liary furnace's each heated by separate gas burners 
supplied with nlr which Is preheated by passing It 
through a flue above' the auxiliary furnace or 
through a ivgeiierator conne'cteal to the main fur- 
nace. Each auxiliary furnace has one or more 
gallierlug troughs which are heated by passing the 
waste gase's from the auxiliary furnaces over the 
outflowing glass so as to keep it pro[H'rly fluid. By 
this means, the working of the main furnace is 
largely ineU'iH'ndcnt of the auxUhiry furnaces pro- 
vlde'd that sudiclcnt glass is supplleHl to the latter. 
The tcini>eraliire of the glass In each trough can be 
lndei)endontly regulated. A. B. S. 

Olass-melting futnaccs. II. C. Ghljsen, and Nanml, 
Vcimoot.M. The Vltrite Works, Mlddelhurg, 

Holland. Eng. Pat. 324,307, 9.4.18. (Appl. 

0057/18.) 

A GLASS-MELTING fumnoe has a melting chamber 
with an Inclined floor, the lower end of the floor be- 
ing less steeply inclined than the ur>per portion ; the 
roof of the chamber is also Inclined and is steiajcd 
Internally and provided near. Its lower end with 
gas-burners for melting the lower part of the 
charge. The molten glass Is discharged continuously 
and portions are cut off at equal Intervals of lime 
by a pair of blades oi>erated by sultnble gearing. 

-A. B. S. 

Glass furnace. W. Wostbury, Assignor to L. S. 
Skelton, Okmulgee, Okln. U.S. Pat. 1,294,681, 
18.2.19. Appl., 20.6.17. 

The forehearth of a glass-drawing furnace is pro- 
vided with a drawing opening In Its top wall aftd 


Glass cglinders; Methods of drawing hollow . 

W. E. Monro, Assignor to Window Glass Machine 
Co., Pittsburgh, Pa. U.S. Pat. 1,295,348, 25.2.19. 
Appl., 24.7.15. 

A HOLLOW bait, slightly cooler than the molten glass 
and having an internal grooved flange the inner 
wall of which Is at an angle of at least 45®, Is 
immersed in, and then held in or adjacent to, the 
inollen glass sufiiclently long for the glass to enter 
the groove and solidify therein, to form a hooked 
portion by means of which the glass can be with- 
drawn on raising the bait. — A. 11. S. 


Glass-annealing furnace. B. F. Morion, TTobokeii, 
Pa. U.S. Pal. 1,295,504, 25.2.19. Appl., 13 9.18. 

A (iLxss-ANNEALiNG fumaa^ has a combustion 
chamber with several upper and lower arches and 
a muUle supported on the arches.— A. B. S. 


Agglomerates of vat'ious materials [electrodes etc.]; 

Manufacture and utilisation of . T. Rouse, 

Stamford Hill. Eiig. Pat. 121,202, 18.3.18. (Appl. 
4770/18.) 

The materials which are to form the electrodes or 
other agglomerates are mixed in a finely divided 
condition with from 4 to 7% of ferro boro silicate 
as described In Eng. Pat. 21,503 of 1910 (this J., 
1911, 950). The mixture is tn'ated with steam until 
It becomes plastic and is then moulded into suitable 
shapes. Tin* moulded articles are subsequently 
submitted to a baking treatment at COO®— 800® C. 
to render them hard and resistant to moisture. 

— W. II. C. 


Kilns [for refractorg materials]. W. Donald, Glas- 
gow. Eng. Pat. 124,909, 12.1.18. (Appl. 0233/18.) 
A gas-fiufd kiln of the continuous chamber type 
for burning magnesite bricks and other highly 
refractory goods has chambers arranged in two 
parallel rows with two main waste gas flues 
iK'twecn them, one for each row of chambers. A 
mixture of gas and preheated air is Introduced 
along either side of each chamber at as many points 
as tliere arc flues coiineeting tlio successive cham- 
bers, so that each chamber is heated from both sides 
simultaneou.sly. The general character of the 
heating In each chamber is “ dowii-tlra light,” the 
flames rising up each side of the chamber, passing 
dowmwnrds and through the irierforated floor into a 
connecting flue iKUioath and into the “ bags ” of the 
succeeding chainlier or into one of the main flues 
and thence to the chimney. The air for com- 
bustion is blowm through a pliie placed longi- 
tudinally in the main waste gas flue, then into the 
flues under the floors of the chambers and up Into 
the “ bags ” of the chamber where It Is required. 
Alternatively, air may be blown through the coolest 
unopened chamber and thence through succeeding 
chambers until It reaches the one which Is being 
fired.— A. B. S. ♦ 



Tol.XIXTni.,»«.ia.3 Cl, lX.~-BtJIM)INO MATBBULS. Cl. X,-MBTALS; METALLUBGY. 815 i 


Kiln. H. Webster, Clinton township, Ohio, 
Assignor to Wester and Kincaid, Cincinnati, Ohio. 
U.S. Pat. 1,285,650, 25.2.10. Appl., 24.2.17. 

A BRICK kiln of the continuous chamber tyj)e has a 
central main flue between the two series of cham- 
bers and valve-controlled branches from this flue 
to the sole of each chamber. The soles art^ pro- 
vide with Intersecting longitudinal and transverse 
grooves, which act as fuel-troughs, and with ojK^n- 
Ings into the branch flues. The fuel is supplied 
through feed-holes in the top of each chambi'r. 

-A. n. S. 


IX.-BUILDING MATERIALS. 

Dolomite limestone; Dccarhonation of in the 

rotary kiln. E. E. Eakins. .1. lud. Eng. Chem., 
1919, 11, 340. 

In a rotary kiln, 150 ft. long and G‘5 ft. diameter 
inside the lining, and making one rotation in 1 min. 
40 secs., the first decomposition took place al)out 
100 ft. from the discharge end; this dtK'oin posit ion 
was entirely that of magnesium carbonate and 
increased gradually up to a point 30 to 40 ft. from 
the discharge. At this point, calcium carbonate 
commenced to decomiK)se, giving free lime. The 
production of calcium oxide took i)lace entirely In 
the last 30 or 40 ft. of the kiln and was not com- 
plete until the last 10 ft. had been reachcHl. It was 
not possible to measure the temperature Inside the 
kiln, but the gas at the port just before it entered 
the kiln had a temj)eraturc of 1500°— 1000° F. (about 
820° to 870° (".) whilst the flu(i gases varied from 
1100° to 1300° F. (about 590° to 700°O.).— W. 1\ S. 


Leaching cement mill flue dust. Anderson, i^ee VII. 


Patents. 

Kilns. J. P. Scheflers and M. A. Van Iloggen, 

Paris. Eng. Pat. 115,232, 10.4.18. (Appl. 0444/18.) 

Int. Conv., 20.4.17. 

A VEiiTicAL kiln of the continuous type, for burning 
limestone, cement, gypsum, etc., is narrow and 
rectangular in horizontal cross section and is pro- 
vided at the top with a loading chamber also 
rectangular in cross section and flaring upwards 
from the upi>er edge of the burning chamber. The 
walls of the burning chaml)er an* provided W'ith 
side openings and burners are placed in IIk? up{K'r 
openings. Two such kilns may be arranged side by 
side in a setting so that between and adjacent to the 
outer sides of the burning chninlxu’s, air chambers 
containing the supply pipes for the burners are 
formed. Cooling air may be supplied from these 
chambers througli the lower side oiKmings to cool the 
material as It passes downwards from the burning 
zone to the discharge oi)enIng. The heated air in 
the air chambers passes upwards through conduits 
In the dividing walls of the loading chambers, and 
is discharged Into an annular space at the top which 
is provided with an inclined perforated wall through 
which the hot air passes into and then through the 
material in a storage chamber above the kilns. 

-W. F. F. 


Mineral [slag^ wool; Manufacture of . G. A. 

Herdman, Redcar. Eng. Pat. 124,050, 26.0.18. 

(Appl. 10,538/18.) 

An apparatus for making mineral wool comprises 
a modified Willow or Teaser machine in which a 
drum provided with prongs revolves In a casing 
also provided with prongs on part of its Inner sur- 
face and with an opening at the bottom. The slag 
wool passes between the drum and casing and falls 
on to a ^bratlng screen vfblch separates the 


** shot ** or slag pellets. Alternatively, the wool la 
passed through an Inclined rotating cylinder of wire 
gauze or perforated metal, provided with baffles 
and a sufficient number of prongs to carry the wool 
round whilst the cylinder rotates very slowly and 
to allow It to drop when It reaches the highest point 
In Its path. The material la discharged from the 
cylinder on to a vibrating screen ns before. Owing 
to the mort‘ comi)lel(' separation of the slag pellets, 
the produet In niueh lighter than ordinary nilnerni 
wool without having lost any of its characteristic 
proi>ertles.— A. P S. 


Pavement, road-making and the like materials; 
Waterproofing - .] Haker, jiin., Chicago, 111., 

USA. Eng. P.it. 121,851, 7.12.17. (Appl. 

18,171/17.) 

Matekiai,s for pavi*menlH, rojids, etc., are thoroughly 
saturated with a walm’|)rooling ag(mt which Is also^ 
a binder, tlic inas.s Iieliig healed ta vacuo during 
the mixing oiKTatloii until the niolslure lias been 
expidled, afU'r wliich steam umb'r pressure Is 
introduced until the \vah'ri>r()oflng jigent s\ieh ns 
bitumen, parallin, tar, or tar products has per- 
meated th«‘ mai4'vlnls to (lie de.slred extent. Tlie 
product is more durable Ilian wbon only the surface* 
has been made waterproof.- A. It. S. 


Wood: Process of treating . C. H. Teesdal(% 

Madison, IVls. U.S. Pat. 1,295,828, 25.2,19. Appl., 
20 1.17. 

Wool) is preserved by salnraling it with a fluid 
pr(‘S(‘rvnlive and rmJiovlng ll)(‘ latter from the 
e.\t(Tior of the wood by means of heat and partial 
vacuum.~A. It. S. 


Lime-sand bricks; Manufacture of mixtures for 

. 0. F. Neumann, Geesthaeht. Ger. Pat. 

309,708, 0.11.17. 

Ground lime is mixed mechanleally with a portion 
of the sand and witli water; the mixture Is trans- 
ferred to an 01)011 v(‘HH(d or a slowly moving conr 
veyor In which the slaking of the lime is completed, 
after which the remainder of tlie sand is added and 
the product mixed thoroughly. It Is claimed that 
less lime Is required by this method of mixing. 

-A. B. S. 


Mixing concrete etc. Eng, Pat. 124,001. Sec I. 


X.-METALSJ METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Coal washing; Advantages of efficient as 

reflected in the manufacture of iron and steel. 
W. II. Graham. Trans. Canadian Mlu. Inst., 
1918, 21, 231— 2Jt9. 

By the use of coal in whleli I lie proportions of 
pyrites, shale, etc. have betm n'dnced to fairly low 
and definite limits by efllelenl. washing, coke of 
uniform sulphur and ash eontent is obtained, and 
the capacity of coke-oven i)lant Is increased by 
reason of the greater gas value per unit of coal 
charged. In the Iron blast-furnace, better results 
are obtained with such coke than with coke pro^ 
duced from raw coal; less lime Is required for 
fluxing, the quality of the pig is better and more 
uniform as regards silicon and sulphur contents, 
and a greater output Is obtained by reason of the 
higher calorific value of the fuel. In' the open- 
hearth furnace, the time necessary to finish the steel 
Is determined to a large extent by tte quality and' 
uniformity of the pig charge<i.*~W. B. F. P, 
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" Hiou ” steel and its manufacture. G. M. 

Colvocoresses. Trans. Canadian Min. Inst., 1D18, 

M, 48-75. 

IIiTUEHTo, Sudbury ort‘, containing (average for 
191«) N1 (’ll 17, Fe 40, S 25, SIO^ 20, Al^O,, 
(JaO and iMg(J 10%, bus been treated mainly as a 
nlckcl-co|)i)er ore, with the result that the whole 
iron content has been wasted, while only about b0% 
of the nlck(‘l and S.^% of the copiior have bi^en 
ri^covered. Most of the nickel obtained has been 
subseiiueiitly recombined with iron for the produc- 
tion of nlclod st(sd. In the “ Nlcu ” process the ore 
l.s tnaitcd as an iron ore containing nickel and 
cot)i)er, for the dlri'ct production of an alloy pig- 
Jron which is subs(‘(iuent ly reilned to produce nlckel- 
coiUM-r (*' Nicii ”) steel. The on*, tin* comiiositlon 
of which is adjusli'd by proix'r mixing of the 
various grades, is crushed to about J in. size and 
roasted, and the product (containing not more than 
05% S) Is smelted with coke and iimestoue. Up to 
the pri'sent the smelting has been conducted only in 
electric furnaci'S, but successful blast-furnaci* opcia- 
tlon Is anilcipated. The pig produced was al lirst 
converted Into st(‘el In an electric furnace; but l.iter 
an ordinary open-hearth furnace* was employed, 
under ordinary steel-making conditions, with com- 
plete success. In a tiial on weath(‘red, low-grade 
orii containing Fe 40 0, Ni T.'l, (’u 0'2K, SlO^ 10 0, 
and S S0%, a pig was prodnc<'d containing Ni 2 20, 
Ou 0-10, Mn 01S, SI l-7.‘'i, C ;i0, S OttO, and V 0(t7%, 
from whlcli a steel containing Ni 2-1.3, (hi 0 10, 
C 0-20, Mn 0.51, S O'OO, Si 0*0;i, and P 0 000% was 
jiroduced In tlu* oi)(‘ii-lK*arth furnace. This sU‘el 
practically fullilled the conditions ref]uired by the 
flrltish (iov(*rnm(‘nt standard 2%, nickel case- 
liardenlng st(‘(‘I as regards chemical composition and 
physical ti'sts. Similar agre(*ment was obtained in 
comparative ti'sts on .35% ulckel+eoiiix'r (Nicu) 
steels and various commercial .3*5% nickel steels; 
while Nlcu steel containing 2*25% Ni and 0‘76% On 
was found eipial in all n*siK'cts to commercial ni<-k(*l 
st(H*ls containing .3% Ni. Nicu steels in which the 
proportion of cojijier does not exceed ^ or I of the 
nickel pres(*nt are the most satisfactory in practic<*, 
and the copper cont(‘nt should preferably not exceed 
1% If th “ sl(‘cl is to b(‘ us(‘d for the same purposes 
as the corr(‘si)onding nickel st(K*l. By the Nlcu pro- 
cess, 98% of tile nickel, 98% of the copper, and 99% 
of the iron in the ore are recovt'red. Without con- 
sidering the sulphur, of which a recovery of 80% 
is nnilcli)al(*d. it lsestlmat(‘d that Nicu steel equiva- 
lent to ;>% nickel st(‘cl could be produced at $30.00 
(£() .5x.'| per ton, whereas the selling ])rie<* of the 
latter in noiinal tinu's is more than twice that 
llgure.—W. 10. F. P. 

Frrro-rnolyhilcnujn ; Mavufacturc of in (UinutUi. 
J. W. lOvans. Trans, (’anadian Min. Inst , 1918, 
21, 151-400 

Since March 1910, 100, 0(M) lb, of 70Vo ferro molyb- 
denum has been produced for the Imperial Muni- 
tions Board by tlie direct smelting of molybdenite 
coruxuitrate at the works of the Tivani lOlectric Steel 
Co., Bell villi'. Out. Vertical cylindrical furnaces of 
the single-phase type are enqiloyed, requiring 
,q000~4,500 amp. at .50 volts per furnace. Each con- 
sists of an iron shell, lined with red brick, firebrick, 
silica brick, and carbon In siicwsslon, and resting 
on a concrete foundation. The lower electrode con- 
sists of a water-cooled bronze or copt)er block from 
which Iron rods project upwards into the furnace 
bottom, and the upiier electrode of a graphite or 
carbon rod. For the production of 70% alloy from 
eoneentrato containing MoS, 75 and Fe 0%, tlie 
charge ecmslsts of concentrate 100, lime 120, coke 
10, and scrap steel 5 lb. Each furnace Is tapped 
every 4 hrs., ihe output being 1050 lb. of alloy per 
24 hrs. During the two years In which the plant 
was operated for the prodnctlon of ferro-molyb- 
denum containing Mo 70, S 0*4, 0 4*0%, the average 


composition of the product was Mo 70*43, S 0-38, and 
0 3’5G%. Details of the methods employed in the 
analysis of the alloy and concentrate are appended. 

-W. E. F. P. 

Uranium; Determination of in alloy steels and 

ferro-uranium. G. L. Kelley, F. B. Myers, and 
0. B. Illingworth. J. Ind. Eng. Chein., 1919, 11, 
310-317. 

Two grms. of the sample Is dissolved In 75 c.c. of 
hydrochloric acid (1:1), the solution is oxidised 
with nitric acid, diluted, boiled, Ultered to remove 
lungsteii, and the filtrate evaporated and the silica 
and remaining traces of tungsten separated in the 
usual way. The solution is then evaporated to a 
s>rupy consistence and the greater portion of the 
iron separated by extraction with ether. The 
residual liquid is diluted to 160 c.c., boiled with an 
excess of saturated sodium carbonate solution, and 
(he precipitated chromium, iron, aluminium, man- 
ganese, cobalt, uickel, and copiHir hydroxides, 
together with traces of silica, titanic oxide, phos- 
phorus and vanadium compounds are filtered off; 
if a large quantity of precipitate is obtained, it 
should iKi dissolved In liydroc-hloric aeld and repre- 
eijiitated. The filtrate Is acidified with sulphuric 
:iei<l, boiled to expel all carbon dioxide, ammonia 
fre(i from carbonate is added in slight excess, and 
Ihe solulion boiled. Uranium, with much of the 
vanadium, Is precipitated; if much phosphorus Is 
present, Ihe i)n‘cipllate should bo dissolved in nitric 
acid, and the phosphoric acid s<q)aratod by means 
of molybdic acid reagent. The filtrate from thi* 
ammonium phosj>bomol.vbdale preeijiitate is treated 
wdth a few drops of siilpburie acid and a small 
amount of ammonium p(*rHulphate, then rendered 
ammoniaoal, and boiled. The precipitated uranium 
mixed with vanadium Is transferred to a beaker, a 
small quantity of w^•lter is added followed by solid 
ammonium carbonate, the mixture is warmed, 
filtered, the filtrate acidified with sulphuric acid, 
boiled to expel carbon dioxide, treated with a slight 
excess of ammonia, and the precipitated uranium 
and vanadium collected, ignited In a platinum 
basin, and weighed as U,0^ and V.,0,. To corr(*ct 
for the amount of vanadium (the quanlity thus 
precipitated Is only a small proportion of that con- 
tained in the metal), any of tlie usual methods for 
df‘termlnlng vanadium may be UHi*d; c.//.. reduction 
with bydroclilorie a(’id and titration wdtli jH*rman- 
ganate solution, or oxidation wdlli ammonium 
jK'rsulphate and silver nitrate followed by ek*ctro- 
metrlc titration.— W. P. S. 

Stellite [vohalt-chromium-tuiKjsien alloys]; Proilnc- 

tion and uses of . S. B. Wright. Trans. 

(’aiiadian Min. Inst, 1918. 21. 272—277. (See 
also Ibis .1.,^ 191.5, 10.58; 1917, 

S'm.i.iTK is prepared by melting cobalt, chromium, 
and tungsten tog(‘tlier in electric tilting furnaces 
of (he arc type, in which the lowvr electrode is 
in contact wftU the niet;»l bath. Current at 50 volts 
is employed at starting; and, when the fnniace 
is running smoothly, the voltage is increased to 
100, the av(*rage amperage being about 80. The 
charge is poured, at about 1550'^C., Into graphite 
moulds, and tlie bars or shapes are first trimmed 
and then ground on nlundum and carborundum 
wheels. For cut ting tools the alloy is made In 
three grades of hardness; a special grade, 
which has Ix'on employed recently with marked 
success for lK)ring cylinders used In aeroplanes, 
is to be placed on the market shortly. In addition 
to the above uses, for which the alloys have been 
found siipt'rior to high-spetHl tool stctelfi, stellite 
is largely employed In the manufacture of auto- 
mobiles, and a malleable form, of modified com- 
liosltlon, is used for making cutlery, rar^cal 
Instruments, and similar articles.— -W. E. F. P. 
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MetcUurffical furnaces; Beating of - 
CShlm. et Ind., 1910, 2, 260-270. 


L. Lecooq, 


SI7a 


CoMPARAi^ experiments have been made on the 
use of (a) mix^ gas (producer gas) and (b) coke- 
oven gas for firing metallurgical reheating fur- 
naces, the experimental fiuuaco usc^l being an 
Iron and steel reheating furnace of the slmnlc 
recuperative type. It is sliown by means of 
thermal halancx^ shifts and cost calculations that 
the use of coke-oven gas oilers cunsi<l(‘rable advan- 
tages both to the metallurgist and tli(‘ coke manu- 
facturer.— E. II. R. 

Reduction of oxides hi/ coifion: Ik/uililn ut in the 

. R. E. Slade and (i. T. Iligson. Chein. Soc 

Trans., 1919, 116, 205- 214. 


mineral, In a coll pipe. The solution containing 
copper or nickel sulphate Is delivered Ta hoZ 
of faggots arranged above an evaporating pan and 
flows Into the eva|>oratlng pan and then Into a 
crystallising pan.— T. H. R, 

Brass: Recovet^ of ^ from foundry ash and the 

Uhe. IJ. White, Coventry. Eng Pat 

liil.OlO, 14.2.1S. (Appl. 2(15:1/18.)* “ 

Tiik reKidual ash l(‘fi after pouring molten brass 
from crucIhUss Is ht‘ated to 1050^—1250^0., and 
stirred. 4'Ije m<‘laliic globules agglomerate and 
may he <‘olle<‘je(l. A llux may he cmi)loyed, If 
desired, to form a fiislhU* slag on the surfatv to 
l»rev(‘nt oxidation.— A. K. 


A 8MALI. quantity of a metal was luaited in a vaeunm 
to a suitable temperature aud carbon monoxide 
was admitted until the etiullihrlum pix‘ssuro was 
exceeded, when th(‘ ga.s entered into reaction W’itli 
the metal forming carlKui ami the iiudallic oxide 
until the equilibrium pressure w’as attained; sonu‘ 
of the carlK)n monox i(h‘ was then nunoved, when 
the reverse action occurred until the equilibrium 
pressure was nxstored. If the carbon lllMU-atcd In 
the first stage s»q)a rated as an independent phase 
the final i)ressuro wmuld b(" the same in both cases, 
but if it formed a carbld(‘ or a solid solution with 
the metal, the systiun would iK)s.sesH Uvo d(‘gr<‘(‘s 
of freedom and the two <‘quilibrlum i)r(\'<sur<'^' 
would be of diffenmt magnitude lii order to a\oid 
compliention.s arising from tb<‘ balanced aetion 
between carbon irumoxbh' and <*nrb<»n dioxide* il 
W’as neccs.sary to have an apjen'clable <‘(|uilibrunii 
pressure, but not greater than 50 mm., at S50®(\ 
From thermodynamic consIdeTatlons elements 
satisfying these eondifloiis must have* a heat of 
oxidation between 75,000 and 111,000 enlorles, and 
the only elements of which the heal of oxidation 
lies definitely within this range are sili<-on, boron, 
and manganese, wddlst vanadium, tanlaltini, and 
chromium might also meet the* r(*(niir('im*ulK. For 
vanadium and carbon monoxide* the* e‘e|u{libriuin 
pres.sure was approximately 1*45 mm. at l^KCt'., 
w’hether the equlllhriiim was attalne'd fremi a pre\s- 
Riire above or below'. Willi tantalum the equili- 
brium pr(*ssure w'as only 01 mm. eve*ii at 
1270® C. With ehromiuin a definite eMiuillbrlum 
pressure wnis ohserve*d at e*ncli leinpe‘ral ure, 
the value 9 2 mm. being ive‘e)rde*el at 1:{:{9®C., 
whereas at 1292® C. tw'o dItTe*renL values, viz. 4 4 
and 0*2, were obtaiimd ae*e*e)i'dlng to whether the* 
reagents had previously been heated to 13:i9®(^ 
or not; this l>ehaviour must lie due to the sub- 
stances In equilibrium bedng elifferent In the two 
cases, the metal, indeed, probably lielng converted 
into a new form between 1292® and l.TO® C. and 
retaining its new form after cooling. Tlu* appa- 
ratus used has already been described (Slade, 
this .T., 1913, 31).-D. F. T 


Metals [readil It oj'tdisalde \; Treatment of . 

Jhe Rrillsh Tbomson-IIouNtoii Co., Ltd., I/)ndon. 
t/o“ 1 Eleetrle ('o., Selieneetadv, N.Y * 

U.S.A. Eng. Pat. 125.01(;. 2.1.19. (Appl.‘ 1 1,3/19.) 

A UKAi)ii.\ oxidisabh* metal (iron, copper, aial the 
like) Is he.Mletl und(‘r non r)\idislng cjMidillotts in 
contact with ahimininm powd(‘r to eans(* the 
alninlnlum to ;illo.\ with tlu* melal al the surfa(*e 
The melal is llH‘n heated further, c.//., for about 
101)0'^ C., to eaus(* the aluminium to 
dllluse throughout the metal, and afterwards again 
h(‘at(‘<l under non-oxidising <*ondllIonM, in presence 
of aluminium powd(*r, to rjinsi* a cfme(‘nlr/ition of 
aluminium alloy at the snrfae(*.— 'P. II. R. 

RustyroofifK/ : '/jiue-vu/wur - 1). Daponte aud 

T F. New'm.Mii. London. Eng. Pat. 124,283 

21 .3.1S (Apid. 502:{/IS.) 

Jimx or sl4*el articles .arc* coat('d wdtb coi>per by 
a galvanoplaslie i»roe<‘ss or by dipping in a suli» 
able bath and are then snbj(*cl(‘d to a zinc vapour 
rnsl-proofing process.- T. II. R. 


(jalvamsimi: fhi/ . I>. R. Ward, A.sslgnor to 
The Ward Nall Co, SlndlKTs, Ohio. U.H Pat 
1.21)1,001, 112.19. Aii)d., 25 5.17. 

Autk'I.ks are idaced In a ndslnn* of not more than 
25% of finely divided gntphilc* and 75% of pulveni- 
leiit zinc, and hc*aled iti a closc'd (M)nlalfM*r. 

-C. A. K. 

Zinc; Manufacture, of - {). W Crwker 

Irvine. Eng. Pat. 121,021, 4..5.18. ( A ppl. 7505/18.) 
About 1%j% of sodium carbonate (soda ash) Is 
introdiKTd as a flux -into the charge in zinc dls- 
tniatloii fiirn.ices, in phiec* of tin* sodium chloride 
commonly used. (Rofc*n‘nc(‘ is din'cted, in pur- 
suance of Sect. 7, Sub-scet. 4. of the Patents and 
De.signs Act, 1907, to Eng. Pats. 22,301 of 1890, 
10,388 of 1898, and 10,915 of 1900; this J. 1807, 
1021; 1899, 770; 1901, 724.) -T. 11. R. 


Patents. 

Copper or nickel; Production of sulphates of 

from ores and minerals. F. RIgaud, Paris. Eng. 
Pat. 116,263, 18.3.18. (Appl. 4774/18.) Int. Conv., 
12.6,17. 

Copper- or nickel-bearing minerals are made to 
pass, manually or mechanically, along a trough 
composed of several successive portions, some hori- 
zontal and some differently Inclined, so as to admit 
of k slow flow of liquid and methodical llxlvlatlon 
and ^drainlng. The mineral travels In a direction 
opposed to the flow of liquid, which contains sul- 
phuric acid produced by the interaction of sulphur 
dioxide, steam, and ali: in presence of a portion 
of the solution obtained hy likiTlation of the 


Zinc; Reverberatory furnaces for use in the 

recovery of from dross. .1, Wilkes and H. B. 

Harris, 8tockton-on-Tees. Eng. Pal. 124,978, 
26.0.18. (Appl. 10,553/18.) 

The furnace has two fire-grates, the flame from one 
playing over the dross and the flame freni the 
other playing on the m<‘lal which flow'^s from the 
dross.— T. H. B. 


Ores; Furnaces for roasting . R. Martin and 

J. I. Richards, Rwaustau Eng. Pat, liM.640 
21.1.18. (Appl. 1174/18.) 

In a furnace for roasting ore, more particularly 
zinc ore, rabble-bars are arranged in groups, the 
blades of one group only being operative during 

P 





oa« stroke, and the blades ot the other group 
during the succeeding stroke. The bJade.s 
are ot triangular form, obliquely w^t to the floor 
or shelf ot the funmce, and tlie grouim of rabble- 
bars arc re8i)0Ctively attached to two slides having 
relatively oppos(‘d vertical nioveiiHoil.s, the slides 
being carrl(‘d on a frame which Is recl])rocated 
to and fro horizonlally, and sus[M‘i)ded by links 
from a ccnf rally pivof cd cros.s-hcad. The •swing- 
ing mov(‘mcnr of (Ik' ocnl rally pivoted cross-head 
takes place aga^ll^t I he pressure of a buffer-llke 
yielding d(*vlee .so that I he slides may lx* set or 
locked In lll♦‘ir adjust'd j»osillons. -T. If. B, 


77a; Prorrss for mclthiff and apparatUH for uhc 

ihrn fn. If. Forivster, Ivor, TUieks. Eng. Pat 

12-1, r,jM, fAppi. ni;o<i/iK.) 

Tjv, partieularly thal obtalruMl from de-llnnlng 
fJi'OC'e.sNCH, is fed Inlo a vessel containing grease 
lieat(‘(l to (he iiielling point of fin, In a vessel 
the lower portion of which is smaller lhan the 
UPFKT i)orllon and (‘Xtends into a furnace the heat 
of which Is pi'(‘vente(l from acting directly upon 
the sides of fh(‘ np})er portion of the ves.sei. 

-T. H. n. 

Aluminium nllof/. II. ('. Hall, and Rolls-Iloytv, 
Ltd., l)(‘rby. Eng. Pat 121,tK‘{, 2H.10.18. (Appl. 
]7,r)7D/]8.) 

An alloy espeelall.N suKahK' for j>lst<»ns of jnt(‘rnal 
oonibusllon (mgliies consists of aluminium 01% 
or more, copihm- 'ir»— (i%, nickel 0 5 zinc 

0-8 — 1-2%, antimony 0 7-— 10%. The aluminium Is 
of ordinary eommerclal purity conlaining, for 
Instanee, from 0-5%— 00% of iron, and preferably 
les.s than 01% (‘aeli of manganese, magnesium, 
and tin. -T. II. P. 


Allop. P. Ilauss, Adndnistratrlx of D. J. llnuss, 
Aurora, Ind., Assignor to E. W. (lalbraltly U.S. 
Pat. 1,20;{,42(1, 4.2.10. Appl., 

An Jilloy eoiii]K>sed of aluminium 72 i)art.s, zlne 21 
to 25 parts, and copper 5 part.s, and prnellcally 
free from tlie oxides of these iiudals.— \V. F. F. 


TunnHivn and similar mrtah; Process of cTtravtinif 

from their oies. 1>. ,1. and .1. E. (Jile.s, 

McKeesport, Pu. P.S. I'ats. (a) 1,20;5.402, (») 
1,205,40;;. and (() 1.20;i,404. 4.2.10. Appls., (a), 
(K) 11.2.18., (c) 15.:MS. 

<a) Tcnostkn (U‘es are he.it ed with a solution of 
sodium h.^dro^ide wllli tlu' formation of soluble 
sodium tungstate. A calcium salt is added to (be 
clear solution at a fairly lilgh temperature and cal- 
cium tungstate Is preeipllnted and recovered, (id 
The sodium tungstate solution Is diluted, cooled, 
treated wltli a calelum compound to juveipitate in- 
soluble eomjMAunds of calcium, silica, and pbos- 
Iihonis, and after removing llie precipitate calelum 
tungstate is pre(*lpltnted by a further addition of the 
calcium salt to the heated solution. (< ) After the 
I'cmoval of the calelum compounds of silica and 
phosphorus, an Insoluble acid compound of tlie 
metal may be precipitated by the addition of an 
add to the n\slduai liquor.— A. K 


Precious metals [platinum]: Peeoverp of . 

U. B. Lyons. Ploomlngton. Ind. U.S. Pat. 
1,293,828, 11.2.11). Apid., 20.3.13. 

PL.\fiNUM amalgam Is obtained from platlniferous 
material assoclatiHl wdth gangiie by bringing the 
material Into contact with mercury, zinc, and a 
substance eaixible of attacking zinc in the presence 
'Of the other materials,— C, A,'K. 


Solid castings; Praoess for producing — . J. 

Walker, Birmingham, Ak. U.S. Bat. 1,294.209. 

11.2.19. Appl., 22.1,18. 

A VENT pipe is introduced Into the head of the 
molten Ingot or casting. The lower end of the 
pipe is of fusible metal and is filled with thermit 
and fluxing material, so as to Increase the fluidity 
of the molten core of the ingot. Occluded gases 
are allowi^d to escaix^ through the upper part of 
(he plix‘, vvliidi remains frozen in the ingot. 

-0. A. K. 


Metallic o rides; Proe(‘ss of treating . J. W. 

Moffat, Toronto, Panada. 11. 8. Pat. 1,294,514, 

18.2.19. Appl. ;i0.4.1S. 

OxiDf: ore is reduced without fusion and oxidis- 
ing gases are excluded from tlie reduced material 
whil(‘ its temiK'r.‘itur(‘ would r)^i*mll re-oxidation. 
The reduced charge Is tli(*n placed in a separate 
electrie furnaei* and fiisial in an Inert or nidiicing 
atmosphere.— T. H. P. 


Metals; Refining of . .f. P. Murrav, Prook- 

lyn, N.Y. F.H. Pat. 1,295,508, 25.2.19.' Appl., 
•3.8.18. 

Tiik metal is heated to a welding temperature, 
under pr(‘ssure, and (he source of heat is then 
removiHl, hut the pressure Is maintained until after 
(he metal has eooh^d below its critical tempera- 
ture of structural cliangt'.— T. II. P. 

Metal dust; Apparatus for manufuetuiing . 

M. II. Newell. Assignor to The Alloys Po.. San 
Francisco, Pal. P.S. Pal. 1,295.57;;. 25.2.19. 
Appl., 0.8.18. 

The metal Is vaporised in a retort attached to a 
eoiuUmslng chamber; a hood forming part of the 
condensing chamber surrounds the mouth of the 
retort, the uiomu’ wall of the hood btdng spaced 
from the mouth of the retort so ns to permit the 
vaiiour to cool bt^fore coming into contact with it. 

-T. n. p. 


Ore materials; Process for separating from 

each other. R. S. Towne, New York, and F. B. 
Fllnn, Orange, N .1., Assignors to Pnbblo-Column 
Por]M>rntion. U.S. Pat. 1,295.817, 25.2.19. Appl. 
5.2.13. Renewed 20.11.18. 

A VESSEL Is charged with a pulp (*onslstliig of 
crushed ore, water, and a froth producing and 
mlnernl-soleeting agent, and a gas is introduced 
through a fine-texture porous medium into tlie pulp; 
certain mineral particles adhere to the bubbles 
rising through the pulp, and form a column above 
(lie pulp, the mineral thus floated being separated 
at the upper iiart of the column.— T. H. P. 

\tetallurghal farnaees: Roofs for — . P. ,T. 
(irlffln, Toronto, Panada. Eng. Pat. 124.125, 
17.(1.18. (Appl. 9902/18.) 


Tin and terne plates and other like metal-coated 

plates or sheets; Manufacture of and 

machinery to he employed in said manufacture. 
U. S. Thomas, Llandaff, W. R. Davies, Whit- 
ehureli, and R. P. Thomas. Tyondon. U.S. Pat. 
1,294,970, 18.2.19. Appl., 13.5.18. 

See Eng. Pat. 28,450 of 1913; this ,T.. 1915, 89. 


Zinc; Extraction of . H. L. Sulman and 

II. F. K. Picard, Assignors to The Metals Extrac- 
tion Corporation, Ltd., London. TJ.S. ‘ Pat. 
1,295,080, 18.2.19. Appl, 20.1.17. 

See Eng. Pat. 104,097 of 1916; this J., 1917, 50$. 
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Xl.r-ELECTI10.<»EM1STRY. 

Elcotfk^l precipitation of tar fog. Davldsou. 
. See IlA. 


liiekniutn and its applications. Ancel. Sec VII. 


Patents. 

Electric-arc furnace. I. ReimoifoU, Djursliolni, 
A^weden. U.S. Pat. I,201,}vl0, 18.2.10. Appl., 
24.8.10. 

aSee Kiig. Pal. 101,412 of 1010; this J., 1017, 1010. 


(las reactions. U.S. Pat. 1,291,715. 8Vc' I. 


Agglomerates [elect} odes], Pnt. 124 202. 

^iec VIII. 


XII.-FATS ; OILS ; WAXES. 

Oil-hearing seeds; [Prutcoigtic] eni^gmes of . 

0. Fc‘r]jau(l('/.. Anal. Fis. lOIS, 10, 728- 

741. 

The ainino-acld.s foniiod hy tlie aii(oI.\sis of tho 
maceralod schmIs in water at 57° U. were (h'leriniiK'd 
by nieasiirinj? I he nitrogi'ii evolved eii Irealin^' llie 
solution Willi a solution of niliosyj chloride in 
sodium chloride. Hy this nadhod (he existmice of 
j)roleolyti(? enzymes fn poiijiV, almond, (ilherf, pea- 
nut, hemji, walnut, pine kernel, and castor sveds 
was indicated. An alternative rnelhod was also 
applied. The inae(*rat('(l S('ed was nii.xed with 
Will or and lolueiu* and (he acidity of a portion 
dclerniincd by titration with A720 barium 
hyilroxlde. To an cipial volume of the extract 
formaldehyde wa.s ndd(‘d, and af(<*r a time the 
acidity wa.s ap;ain d(‘l(‘rmined. The dinerence in 
the acidity Is due to the ainino-aeld present 
Fnzyme action wa.s e.sj.ccially marked in the cas<‘ 
of poiijiy .seed.s.—W. M. 

Pattg acids from lignite tar oil. Ilarrh'.s. *sVc III. 


xm -PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Coumarnne resins: Technical ,7. Marcu.s.son. 

<diem.-Zeit., 19P.), 43, lOD-lll, 122—125. 
thi.s J., 1919, 295 a.) 

Col'MAUo.ne resins <lls.solv(; comph'hd.v or almost 
(Completely in acelone, whereas coal tar pitch, 
lignite pitch, wood tar pitch, and petroleum pitch 
are only sparingly soluble. They may bo distin- 
guished from phenol-aldehyde resin.s by their 
ready solubility in petroleum spirit, and by not 
yielding phenol when heated witli soda-lime. 
Natural resins, such as colophony, saiidarac, etc., 
melt at a higher temperature than coumarone 
I’esins, and have much higher acid, sapoiilflcatlon, 
and iodine values, besides being oidlcally active, 
whereas coumarone resins are optically Inactive. . 
The consistency Is determined by determining the 
time In seconds taken by a wire nail 150 mm. long 
nnd 23 to 24 grms. in weight to sink vertically from 
the point to the head In the resin at 20° 0. A 

t sln which softens below 30° C. Is classified as 
soft ” when the nail takes at least 600 secs, to 
penetrate the mass, and as “ viscid when the 
time Is at least 100 secs. When the latter value 


Is not reached the resin is classified as “ fluid.’* 
Products which when distilled in a current of 
steam yield less than 35% of coumarone resin are 
termed coumarone resin residues. Distillation is 
necessary whenever the nail test gives 6 secs, or 
loss. Free sulphuric and sulphonlc acids nrc. deter- 
mined by Wolff's method (Farben-Zelt., 1917, 019), 
ill which 10 to 20 grms. of the resin Is dissolved In 
neutral benzene or xylene, the solution rejieatodly 
extracted with warm water, and the aqueous 
extract filtered, acldined, and treated with barium 
chloride. The r(‘sinoiis constltuenls may be 
fraclionaled by successive trc'atment of the sample 
with alcohol t‘t her and with aoedone. Three grms. 
of the resin Is (1 Ikso1v(h 1 In 15 c.c. of ether, and 
(he solution treated, drop by drop, with 45 c.c. of 
:ui% alcohol. After ludiig cldlh'd for 50 mins, with 
Ice-water the Ikpiid Is lllti'red. the preelidtnto 
\\aslit‘d with 15 e <•. clillU'd 9i;'V> nleohol, the 
ItUrate <‘vaporaled, and the n'sidue weighed. The 
piveipllaii' whleli eontains the resinous eonslt- 
liienls iii.soliihle In alcohol nnd any as]thnlllc siib- 
.-laiKH^s pres(‘iit l.s drlod at a low lompernture, nnd 
Ire.niotl wllli acetono Tho solution on <‘\Mporalion 
loavi's the resin, whilst the asjdiallie snhstjUH^es 
.ar(‘ dI.s.s*olv<Ml off tli(‘ liller hy im'an.s of ('hloroform 
or henz(ui(‘, the solution (n’aiK)i’;il('d, and tlu' residue 
w(Mglu'd. In tiu' snnipk's examimMl the amount of 
snhstanc(\s insolnbli' In .'uu’Iotm* varh'd from 5-(; to 
10-57.. With the (‘\c(‘[)lion of one abnormal sample, 
the amount of rosins soluble' in acetone but Insoluble 
In (‘Iher-ah'olml was 52 to .55'7 In IIk' ease of very 
hard resins, 12 to in lianl n'sins, 52 to .54% In 
icsln.s of nn'dliim hardixw, 15 to .507, In soft resins, 
•ind 5 to 7'o in tiuld rc'slns. 55ie method thus 
.affords a mean.s of eonfirming tlu' tests of eonsist- 
eii(’(‘ and .softnc.'^s 5'rcalni('nt of a solution of 
5 grniH. of (•(>uniaroi)<‘ n'sin in 50 e.e. of carbon 
(('trachloride' with 5 cc. of strong suli)hurlc acid 
effects a parll.al sa'imratlon of oily and n.sphnltlc 
sul)stancos from n'slnous con.'''! It iK'iits, l)ut the un- 
att.acK(‘d portions are' ofbui still soft and viscid. 
Ib'iice' ('onmaroiK' rosins may coninin (wo kinds of 
oil, OIK' of whicli is n'.'idily albudced by sulphuric 
acid, whilst the oilier is ri'sislnnl. Thres' modifi- 
cations of polyjiH'rise'd Indene mav he present. In' 
eonmanun* ix'slns. Iln' first of wldeh (in.pt. 210° 0.) 
Is sparluf/lv .soluble In etluT, tlu' s('eond, inc'ltlng at 
about 1()5°(\ being n'lidily soluble In etlu'r, but 
sparliigl.v solnlile In ('I lier-alcoliol, wliilst the third 
(m.pt Ik'Iow 100° (’ ) Is naullly soluble In ether- 
alcohol. n Is to the' presence* of this last modlfl- 
ealion .‘iTid of othe'r bv products that llu' relatively 
low iiK'lt lug-point fiuet above (15° C.) of ti'chnlenl 
coumarone' resins Is due. (5f the oll.v eonstltuents, 
tlu* pre'senee of stvrol condensation jiroducls 
((‘lids lo make the pi'odnet vlsc'ous. To Imjirove* 
(be nianuf. let lire* of eoumarone resins and obtain 
a more vnlforin product a first ('sse'iitlnl is to 
re'inove* as eomplete'ly ns possllile the r<‘sln aelds 
formed by the action of suliihurle neld on the 
lar distillate*. An ncciunnlatlon of oily snbstan(*es 
!n the coumarone n'slii mav he iin'venled, If only 
that fraellon of solvent naphtha boiling between 
1(;0° and 180° 0. which contalnH eounifirone and 
indene Is used, nnd If the eonstlfnents which do 
not react witli su!|)huric acid are removed com- 
pletely by treatment, with steam, If n('(‘essary with 
the aid of rodueed pressure. To avoid the forma- 
tion of the mrwlificntlon of polymerised Indene 
melting below 100° U., the polymerisation of the 
coumarone and Indene may be effected by meana of 
metallic salts Instead of, as at present, by meaxui 
of sulphuric acid. In this way llght-eoloifred 
coumarone resins melting at 160° 0* can be 
obtained.— C. A. M. 
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Resinous substances. Paul. Hee IV. 
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Patents. 

Paint. J. 0. Beuneche, Christiania, Noi-way. Eng. 

Pat. 124,040, 13.3.18. (Appl. 4458/18.> 

A i‘AiNT whlcli is water- uinl oil-proof, and resistant 
to high teiniK‘ratur(‘S (c.g., 180° C.j is prepared as 
follows. Four jirtdliiiiiiary iiilxtun'S are prepared : 
—(1) 10 klloN. of resin dissolved In 10 litres of 
boiled llnsocd oil; (2) 75 kilos, of dry colour (not 
white lead) wKli liJisoed oil and iMdrolenm to form 
a paste; i-i) 5 kilos, of lime slaked with water to a 
I)aHte; (I) 10 kilos, of yellow soap dissolved in 
l)oillng wator and eook'd so as to form a Jelly. 
Nos, (2) and (3) are mixed with part of the 
remainder of an original (luantlty of 40 litres of 
ladled llnma-d oil and 10 litres of iKdroleiun, mix- 
ture (1) is add(‘d, then the remainder of the linseed 
oil and iHitroleiim, and tlnally, in turn, mixture (1) 
and 5 litres of tereblne.— E. W. L. 


Zitw oxide; Preparing pigment - , L. E. Wemple, 

St. Louis, Mo., Assignor to Ameriean Zinc, JA*ad 
and Smelting (\j., Boston, Mass. U.S. Pat. 
1,202,070, 28.1.10. Appl., 0.1.18. 

Crude zinc oxide, containing exc(‘Hs of zinc sul- 
phate, together wdlh haul or nidmium as sulphate 
and not appn'ciahly as oxide, is prepared by treat- 
ing zinc-lK‘aring materials In the presence of 
sulphur, and th(‘ (‘xwss of zinc sulphate is then 
ellmlnuted hy treatment with a combining agent 
which converts It into in.soluble zinc comiKiunds, 
whilst remaining, und(*r the conditions, inert 
tow'ards lead or cadmium.— E. W. L. 


Ore Uielluw oehie] toasting furnace. Method of 
making paint-bodies. E. T. ColdthoiTH', Assignor 
to F. von Nesstm and W. 11. Dicks, Chicago, 111. 
TJ.S. Pats. (A) 1,205,720 and (a) 1,205,730, 25.2.19. 
Appl., (A) 17.7.10 and (a) 28.1.18. 

A FURNACE, for roasting and agitating yellow ochre 
In a limited supply of air, consists of a grate above 
which is an inclined track. The ore Is charged Into 
cylindrical containers which are adapted to roll 
down the track ; near the lower end of the track Is a 
removable stop n(lapt(‘d to Intercept the container 
next to the lowermost one, whilst the latter pa8.seH 
through a discharge door on to a tilting supiwrt and 
discharges Its contents into a closed cooling chamber 
frpm which tin* material Is finally di.scharged. 

-W. E. F. P. 


liesins; Manufacture of sgnthetic — -. U. E, Dior, 
Boulogne sur S<'lne, France. Eng. Pal. 124,010, 
10.1.19. (Appl. 2272/18.) 

In the preparation of synihetic resins by the con- 
densation of phenols with aldehydes, the catalyst 
eniploy»*d Is the ammoniiim salt of a volatile organic 
acid, or of an organic acid which can la* decom- 
posed to form phenol or crcsols, or ammonium 
bicarbonate. The process may Ik‘ carried out In 
the following manner. Formaldeliyde (10%), 
3 galls., is added to commercial carbolic acid, 
5*5 galls., and ammonium bicarbonate, (*> lb., in a 
Steam-Jacketed digester provided with a reflux con- 
denser. The reaction begins In the cold and is 
completed by heating to 50°— 100° C., In about J— 
1 hr. The apparatus is then cooled by passing water 
through the jacket. The upper aqueous layer 
Is decanted, the condensation product left for 
2-3 hrs., and the water which separates removed. 
The product Is heated in vacuo or at normal 
pressure to 110°— 120° C., until all traces of water 
and catalyst are remove<l. Other phenols, cresols, 
or aldehydes may b€ used, and other substances 
incorporated, e.g., fatty acids (stearic) and their 
salts, waxes, crude or vulcanised rubber. Lime, 
baryta, or magnesia may be added during the third 
^tage to assist removal of the catalyst.*-!}. W. L. 


Jiesin size; ProcesB for making . J. A. De Cew, 

Montreal, Canada. U.S. Pat. 1,292,721, 28.1.19. 

Appl., 21.2.14. Renewed 20.0.18. 

Rosin soap Is heated in a closed vessel and forced 
by pressure applied to the interior of the vessel 
through a perforated screen, whilst a current of hot 
water is directed against the perforations in the 
screen In a direction substantially opposite to the 
flow of the rosin soap.— C. A. M. 


Turpentine still. O. Burton, Duncanville, Ala. 

U.S. Pat. 1,293,027, 4.2.19. Appl., 17.11.17. 

The distillate from a turi)cntine still passes into a 
container and the distillate from the container 
passes to a second container through an ascending 
pIlKj connecting the lower cud of the first to the 
upi)er i)ortlon of the second container. When water 
alone iiasses into the second container it is auto- 
matically discharged through a normally oi)en dis- 
cliarge, but when turpentine Is received therein 
means are oi)eratPd by which a normally clos(.*d 
vaIv<‘-cont rolled discharge oiKjning Is oiamed to 
I>erinlt discharge of the turi)entine.— E. W. L. 

Drier. A. Sehwarcman, Assignor to S. Kellogg,. 

S. Kellogg, jun., and H. Kellogg, Buffalo, N.Y. 

U.S. Pat. 1,291,185, 14.1.19. Appl., 2.5.10. 

Renewed 5.10.17. 

A MixTuuE of about 1000 parts of oil, 50 of black 
uiangaueHe oxide, 50 of l(‘ad oxide, and 500 of water 
is agitated and heated to 290°— 320° F. (127°— 
190° U.) at a pressure of 150—175 lb. 


Drier and process of making the same. A. 
Schwareinaii, Buffalo, N.Y. U.S. Pat. 1,291,189, 
11.1.19. Appl., 21.2.11. Renewed 13.10.17. 

Fa'H’v acids arc heated lo a temi)eraturc below their 
boiling iH)lnt, and llien treat (‘d successively with a 
solution of less Ilian their clieiui(*al (H]uivalent of a 
metallic salt, and wdth cau.stlc alkali.— B. W. L. 

Japan; Process jor making and applying . 

W. P Davey, Schenectady. N.Y., Assignor to 
General EUM tric Co. U.S. Pat. 1,294,927, 18.2.19. 
Appl., 18.S.17. 

Sfe Eng. Pal. 121,.5;i3 of 1918; this .J., 1919, 81 a. 


XIV.-INDIA-RUBBER; GUTTAPERCHA, 

Rubber; Mechanical coagulation of . G. J. 

Zuyderhoff. ludiaehe Mereuiir, 1918, 61, 920—921. 
Bull. Agrie. liitell., 1918, 9, 1194. 

A CURRENT of air is passed over tlic surfac*e of the 
w'arm latex, tlie temiK?rature of which is raised 
either by api)lyiiig heat at the bottom of the con- 
taining vessid or by pn*hcallng the air. In order 
to avoid the formation of a skin which would 
prevent the action of tlie air on the deei)er layers of 
latex, the mass is kept stirred, e.g., by rocking the 
eontniniiig vessel. The crOpe obtained from the 
flnal eoaguliim has a light colour and In quality 
api)ear8 comparable with ruhlx^r prepared by the 
customary process of coagulation with acetic acid. 

-D. F. T. 

Selenium and its applications. Ancel. See VIL 
Patents. 

Vulcanisation of rubber and similar materials. 
Dunlop Rubber Co., Ltd., Ix)ndon, and D. 
Twlss, Sutton Coldfield. Eng. Pat. 124,276, 
20.3.18. (Appl. 4944A8.) 

By adding a relatively amall quantity of a aolutlmit 
of Bodium or potamium In an afomatic amine widk 
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fl« aniline to a rubber mixing, the rate of rulcanlsa- 
tlon can be increased to a much greater extent than 
by the use of thie aromatic amine alone, the result 
probably being due to the formation of the 
hydroxide of the alkali metal in a uniformly 
dispersed condition throughout the inaKs.— D. F. T. 

Vulcanising rubber articles; Process of « U 

Price, Mishawaka. Ind., Assignor to KubixT 
Regenerating Co. U.S. Pat. ].2jr),r>94 2.1210 


Gelatin; Chemical basis of the influence of acid 

upon the physical properties of . Amphoterio 

^<[Goids^ Ilf. J. rx)eb. J. Gen. Physiol., 1919, l, 

Experiments on the i*oniblning iiower of gtdalln and 
hydrobromic acid show that the curves repnwntlng 
the changes in the physical i)rot)ertie8 of gidalln 
are approximately parallel to lhoa(‘ indicating the 
amount of bromine bound. (S^h' premling abstract ; 
further .1. Cljcm. Sm*., June. 1919.) -J. C. iX 


Articles comix>sed of layers of rublx*r and fabric 
built up on a form, are provided with an iini>ervious 
coating on their exterior surface and are then sub- 
Jected to a reduced pressui-e for the puri)ose of 
removing the air enclosed Indween tlie layers : they 
anj then vulcanlstMl.— D, F. T. 

Jiubber composition; Adhesive . E. M. Slocum 

Medan, Sumatra, Assignor to General Rubber Ca^ 
U.S. Pat. l,29:t,9.'»7, 11.2.19. Appl., 8.1.17. 

A NOX-DRYiNo oil whlcli assuiiics a gummy con- 
dition when exposed, e.g., castor-oil, is dissolved 
in a volatile solvent with rublK'r-confainlng latex, 
and the mass Is coagulated.~E. W. L. 


(UhUiu: The influence of the valency of cations 
upon the physirai propeities of Amphoteric 
colloids. 71. ,1. l.,Hd). J. Gen. IMiyslol., 1919, I, 

18 , 1 — ."jOI. 

1 wicE as many unUaUMd cations as divalent cations 
comhlnc with llu‘ .same mass of gelatin, (hirves 
r(‘pr« ‘smiting the inliinnKH' of st'vcral tinivalent 
catlon.s on ih(* physical prniM'itics of gelatin are 
closely similar to each other. Th(‘ curves for the 
gelatinutes of (M ami Ra an* similar hut differ 
from those of the uni va lent metal gchdlnates. The 
conductivity curves for both arc, howev(‘r, 

almost identical. An cxi)lana(l()n of these results is 
advanced. (S(s‘ further J. Glnmi. Sm*., June, 1919.) 


J. i\ D. 


Caoutchouc; Producing substances resembling — . 
II. S. A. Holt and G. SteJiiiniig, Assignors to 
Radische Anilin und Soda Fabrik, Ludwigsimfen 
Germany. U.S. Pat. 1,294,092, 18.2.19. Appl’ 
22 . 8 . 12 , * ' 

Sfe Fr. Pat. 440,17;] of 1912; tills J., 1912. /.Tl 


P\TKNTS. 

Leather substitute; Waterproof and process 

for making the same. F. Rast-RlItMmunu, 
As,sign(M* of R. G. ( 'rlst lKiris. lmc(*nM‘, Switzer- 
land. Eng. Pat. 117,028, 11.7.18. (Appl. Jl,;]75/18.) 
Int. t^mv., 18.7.17. 


XV.-LEATHER ; BONE ; HORN ; GLUE. 

(lelatin; Determination of copper and zinc in . 

G. S.^ Jandosoii. J. Ind. Eng. Chem., 1919, 11, 
323 — u2t>. 


Ammai. hladiUu's ar<‘ cut ojK'n, tli'ic<l, dyed, tanned 
with a v(‘g(‘lal)l(‘ tannin, stn'lchcd and dried, and 
iinally so lrcnt<‘d by “ fatl('nlng,” fulling, and 
rolling or pressing that lh(*y b<‘come supple. To 
Increase the thickness of the product two or more 
pieces may lx* glued togctlicr ami pressed.- E. W. R. 


From 20 to 50 grms. of tlie sample is digested with 
100 c.c. of water and 15 to 30 c.c. of ir>dr<M-IiIori(? 
acid for 2 lirs. on a water-bath, then cooled to 
40° C., rendered slightly ammoniacal, and treated 
witli hydrogen sulphide. In tlie cam^ of Idgli-grade 
gelatins, a few mgrms. of ferrous sulphate should 
lx* added before the addition of ammonia. The jue- 
cipitated sulphides are collected, waslied with very 
dilute ammonium sulphide solution, dissolved in hot 
dilute nitric acid, and the solution evaporated with 
sulphuric acid to exjx*! Lin* nitric acid. Tlic residual 
acid solution is diluted to 30 c.c., heated to 50° (’., 
treated with hydrogen sulphide, the cot){K*r sulphide 
collected, washed with hot water saturated with 
hydrogen sulphide, Igniteel to oxide*, and W(*lglH*d. 
The filtrate containing tlui zinc is remicred 
ammoniacal, 15 c.c. of 50% formic add is added, 
and the solution Is treated with hydrogen sulphide; 
the zinc sulphide formed Is collected, washed with 
2% ammonium thiocyanate solution, dried, ignited 
to oxide, and w^elghed.— W. P. S. 


Amphoterio colloids [gelatin]; Volinnetric analysis of 
ion-protein compounds: the sfyniflca^ice of the 

isoelectric point for the purification of . 

Amphoteric colloids. II. J. Roeb. J Gen 
Physiol., 1918, 1, 237—254. 

The Influence of univalent ions such as Ag, Br, and 
CNS on the swelling, osmotic pressure, and viscosity 
of gelatin is determined by chemical or stolchio- 
metrlcal and not by “ colloidal properties. Gelatin 
is practically undlssoclated at its isoelectric point. 
On the alkaline side of this point it can combine 
only with cations and on the acid side It can 
only with anions. (See further J. Chem. 
Soe., June, 1911KW. C. D. 

, 4^, t *■ 


Leather substitute. M. S<*h<au*r, Assignor to C. 
Rchener, New York. U.S. Pal. 1,291,180, 14.1.19, 
Appl., 2.3.11.17. 

A i.eatheh KubstituP* Is )tii*pared b.v building up 
suec(*sslve Iay(‘rH of n suppk* i»yi*oxyliu composition 
on a Hulluble support, until an Integral structure 
of suniclent tlil( km*.ss (o he remov«*d lntu(*l from the 
suppoj I Is produc'd. 


Hides; Plant used m the trratmenl of ■ during 
soaking, limlny, tanning, chroming, or like pro- 
cesses. A. N. Walkt*!-, R<dlon. Eng. Pal. 124,992, 
12.7.18. (Appl. 11,417/18.) 

HiuKs arc siisix'iided on lifting frames in pits con- 
structed with a nmtrai partition the fop of which is 
Ix*Iow the level of I ho ll(pdd in lh<; pits. The 
partition ha.s an adjustable aix^rture at (he Imttom, 
and by the Introduelion of comjircsscd air, gas, etc., 
clicniatlon of tlu* llfpior in both sections can set 
up in cltlier direct ion. TIk; compreHH4'd air is C(jn- 
veyed to the pit by a single pijx* which before 
(‘iiterlng branches into (wo, one to each S4‘clion, and 
by means 4)f a two-way valve the gas can enter one 
sc'ction of tile pit only at a tinx*. The gas is con- 
voyed to iK‘rforated jilpes arranged along the bottom 
of each section. Tin* pits ciin he <*inptled by means 
of conipresscKl air Into troughs running the whole 
length of a sorlcs of similar pits so that the liquors 
can be changed or strengthened without removing 
the hides from the pits.— H. W. 

Chrome leather waste; IMilisation of - — . A. 

Wolff, Hamburg. <;er. Pat. 310.309, 43.2.17. 

The waste Is dissolved in sufficient sulphuric acid 
(about 5% concenj^tion) at 80®— 90® 0., and after 
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removal of the separated fat the chromium 
cipltated as hydroxide, together with calcium 
sulphate, by the addition of an excesH of lime and 
Is then converted into chrome alum, ihe geJatin 
is recovered from the aolutlon after preriiutatlng 
the diflHolved lliiie and ealeluiu Hiilj)hale h.> treat- 
ment with ciirhon dioxid<* and barium carbonate. 
For trimmings as obtained In chronH‘ tanmTies the 
W(‘ighr of 5% «<'1(1 used is e(jual to that of the waste, 
whort'as for waste from shoe factor l(‘s the f)ro- 
porllon of.'. , aeld is approMMid' 1; llirce times ns 
great 1> I' '1' 

Tanninf/ fish shins or tho like; I'roccss of . K. 

lleridi\en, ( ’(.|)enliag(*n. Eng. Eat. 120,.’{b8, 2t..l0.lS. 
t.\l>|)l. 17, lst;/lS.) iril. Tonv., 2tJ. 12.11. 

Skk I S. l*al. 1.2;{r),r,i;} of ItllT; this ,1., 1017, 10;j(i. ! 


XV1.-SOILS ; FERTIUSERS. | 

Nitrogen including nitric uit/ogen: Drtenmnation \ 

of total fbi solls\. li. S. Davisson and J. T. 1 

Parsons. ,1. Irid. Eng. ('Inmi., 1010, 11, IlOd -oll. 
Two liundred c.c. of tin* soil (‘xtract Is placed in a 
KJelduhl Husk, log(‘IU(*r with sullicient sodium 
hydroxide solution to make the alknliiiity approxi- 
mately A'/IO, 4 droiKs of oil, and I gim. of D<‘varda’s 
alloy (A1 45, (Ur 50, Zri 5; this J., 1805, TmO). The 
tlask is connected witii an ab.sorptlon tower con- 
taining ;i5 e.o. of Huliduiric acid (4: 1), and th(' ' 
cont<‘nts of (h(‘ llask aix' boiled for 20 niins. ; lh<‘ 
flame is then removisl and the acid solution in the 
tower allowed to flow into tiie flask. The boiling is 
continued for a few mius., th(‘ tower is rinsed with 
water, the rinsings are added to the flask, and the 
solution evuporal(‘d until charring commences. 
Five grins, of iKflassliim sulphate is then added, 
the mixture Is digested in tin' usual xvay, and the 
ammonia distilled after tlie addition of sodium 
liydroxide and sodium sulpliide.— W. P. iS. 

“ ElcctrO'polash,'* a t^iredish potash fertiliser, and 
its aetion on mi nigral soils. P. Ehrenberg, O. 
Nolte, E. Ilasllngei- IIahn, and I. P. van Zyl. 

.1. Eaudw., 1018, 66, 20!) 210. 

" EuEeTUo-i'OTyxsn ” c(nilalns It'’', uf potassium as 
silicate xvhlch is almost completely soluble in warm 
hydrochloric aeld (20%). II is obtained in the 
reduction of potash minerals In the electric furnace 
(see Eng. Pat. 2;i,S98 of 1012: (his .1., lOi:), us ■ 
a dark coloured slag, which is ground and sifted for 
the market. Exiuwimcnts \\ere made extending 
over two years comparing *• ch>ctro-potash ” with 
potassium salts ns fertilisers on sand and loam 
soils. Siirlng wheat and buckwheat were the crojis 
gr(»wn and six crops were grown in succession in 
eaeh ext)erlment. It was found that “ eleetro- 
imtash ” produced very poor results, evmi wlum 
lime was applied along with It. About 12% 
of the potash from the “ electro potash ” was 
rei^overed in the crop, whereas nlH)iit 74% of the 
potash In potassium suliihati* and chloride was 
recoveml. The n'sults on a loam soil were similar | 
to those on a sandy soil.— J. II. .1. 

Batium and strontium; Effect of certain compounds 

of on the growth of plants. J. S. McHargue. 

J. Agrlc. Rea., 1019, 16, 183-104. 

In the absence of calcium carbonate, both barium 
and. strontium carbonates exert a toxic effect on 
plants, the former more so than the latter. In the 
presence of calcium carbonate they both appear to 
exert a distinct stimulating Influence on the growth 
of the plants studied. The. root growth of the 


I>Iants was accelerated in all cases where either of 
these carbonates was added to the sand in which 
the plants were growing. Neither barium nor 
strontium can replace calcium as a plant food. 
Itarlum sulphate is much more toxic than barium 
carbonate. Increasing the amount of strontium 
nitrate added to the sand gave a corresixinding 
increase in tlie nitrogen content of wheat grown 
theridn. — W. G. 


{mm'etia: f'ltraftiou of - - noiii iKjind 
urine, and other amnioniacal ligiiids 
o Eriiiuicrrmiun mid It. Wiessmann. Mitt. 
Dents. I.midw.-Ges., 1018, 33, P;— 21. Dicder- 
in.nui’.'- ZiMilr., 101!), 48, S -10. 

i‘.v tilowing air Into liquid manure, 05% of the 
.mumonlacal nilrogcn can tie expelled Tenqun’atniv 
and pnijiortidn of air are important; the eoncentra- 
iion of tla* solution and the lielght of the column 
• d' liipiid are snliordiiiale Kaising the temix'rataire 
lo a.s.M-is the expulsion of ammonium car- 

])onale from dilute solution.— J. 11. J. 


Wheat ; Ejject of manganese on the growth of — . 

A .soniee of manganese for agricultural purposi s. 

.t. S .Mcliargiun J. Ind Eng. Chem., 1010, 11. 

M\.N(j\M‘;sr, in suitable «inutlon, stimulates the 
groNNth of wlu'at, and Increases the size and nitrogen 
eonteiil of lh(‘ grain. In pot cultnr(‘s, the lu'st 
results were oldniiKMl by the addition of 5 grins, of 
manganese <*arbonnte (kt So kilos, of soil, a (jnaii- 
Illy e«iul\aU‘nl to 0'028% of manganese. P.asle slag 
eontains nboni 0 % of nmngam^st* and It is possible 
Unit some of Ihe benelit to crops resulting from the 
ns(‘ of lids fm-tiliser, on c(*rtain soils, may be due to 
the i»resene(‘ of manganesi*.- W. P. S. 


Dextrose and Iwvulose; Utilisation of hy the 

higher plants. H. Colin. Comptes rend., 1010, 
168, 007 -(>00. 

From an examination of etiolated leaves of 1 xh,‘1- 
root, artichoke, and chicory ihe autlior produces 
further evidence In supi)ort of the vi(‘W that th(‘ 
plant cell iilllises hevnlose more rapidly than 
dextros(‘. — W. G. 


Maize cultivated and sheltered from bactei la ; t 
piirelu mineral .solution capable, of assuring tne 

complete evolution of . P. Maze^. Ann. fust. 

Pasti'ur, 1011), 33, 130-173. 

'PiiK results of water culture exi)eriments indicate 
that boron, aluminium, fluorine, and iodine, In 
addition to nitrogen, phospboius, potassium, cal- 
elimi, magnesium, sulphur, iron, clilorine, silicon, 
manganese, and zinc are essential to the compliMe 
devidopiiient of maize. Organic substances, exclud- 
ing the tn'ganic reserves of the s(‘ed, altliongli not 
Indispensable, exert a benefleial iulluenee on llu* 
growth of the plant, when added to the mineral 
iiiitrient solution. The iron should be present in 
the ferric .stale -W. G. 


Plants; Action of coal gas on . V. Action on 

trees. Uydrocyanic acid as the most detrimental 
constituent of coal gas C. Wehmer. Ber. deuts. 
botan. Ges., 1018, 36, 400-404. (See also this J., 
1918, 745 A.) 

In many Instances, the detrimental effect of coal 
gas on the root systems of trees is not Immediately 
noticeable but becomes apparent after the period of 
winter rest, when the trees almost Invariably die. 
The most toxic constituent of the gas Is hydrocyanic 
acid,— H. W. 
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\Veed9; Eradication of by aprays and manures. 

W. B. Brenchley. J. Bd. Agric., 1M9, 20, 1474— 

1482. 

Chemical substances used as weed killers may lie 
dlvid(Hl into two gr()ui)8 : (1) Those that destroy 
the wwds and have no benefnaal action on the crops; 
they are usually apidied in solution as sjira\s. 
(2) Those that destroy the W(‘eds and exercise a 
luanurial action on the crops, such as tinely ground 
manures applied as dry poAsders wlnm the plants 
are wet. The iimst (‘onmion sju-ays ar(‘ copiw^r sul- 
phate, iron sulphate, and sulphuric acid. Coppi^r 
sulphate is used In a 4-574 solution and 50 galls, 
applied p('r ncn'. It has t)roved elTective for 
charlock, Hjmrry, and poppy. Nickel sulphate has 
proved to be an etlieient substitute. Iron sulphate 
is used in lo ’o solution and 40 galls, applied per 
acre. It is etl’ective for charhx'k, poi>py, and corn 
buttercup. Sulphuric acid is the most powerful 
spray u.sc<l. In 5% solution it has destroyed bracken 
on gras.s lan<l. It is <‘lTeetlve on most annual and 
biennial w<‘eds. The results obtaiiual with llmdy 
ground manures have becm variable and uncertain 
(’alcium c\anamlde, kainit, .valf, and lime hav( 
be<‘n tried. ~.T. IT. J. 


Xitralc and nitrite asaimilaf inn. ['autiiMli. Kcc VII 


Sraiicrds. Allx'rl and Krause. S((> >11 


Poirdi'} j/ i:vre and ofln-rs S( c XlXn. 


IMtk.nt". 

Colfinni ci/anafnidc : I‘ntc<'ss and apinnatus fttr 
nialxiny ' (1. 10 Cov, Nl/igaia Falls, N.Y., 

.Vssif'.nor to Ameri(an Cyanamid (’<►, New York, 
r S. Fat. 1,202,715, 2S.1.10. Appl , d 12 17. 
rALf'iiM eyanamidt' is prepanxl by (lie irderaetion 
of ealcium carbide and nitrogen in a furnac<' eon- 
taining a perfoiated chamlM'r for tlx* <alcium car- 
bide, and a heat insulating slab or partition to 
pn‘venl the e.scaiie of ,i substantial portion of ilio 
heat from tlie upp'U’ surfa<'(‘ of tin* caibidi* in the 
chambi'r. A. M. 


Fertiliser materials: Fnn^ss of fintdiKnu/ and 

the praduets obtained theiejrom. F. II, (’art(*r, 
Savannah, (ia. U.S. l»at. 1, 205, 020, 1.2.10. Ai>pl 
25.5.17. Ilenewed 20.11.1S, 

The fertiliser compri.ses cyanamide, nitre cake, and 
fertiliser stick ” in dry form. (St‘e also U.S. Fat. 
1,270,8;;S; this J., 1010, 21 ^.)- .1. II ,1. 

Fertiliser material: Mannjai t are of - - F 
McG. Shuey, Savannah, Ga U.S Fat. 1,20.5,220 
4.2.19. Appl., 4.8.17. 

Ghouni) phosphate-bearing material and molten 
nitre-cake are mechanically niixial together, and 
discharged from the mixing machliu' IwTore .solidili- 
catlon. The m.Mss is allowed to age, and them 
dl.slntegrated.— .1. H. .1. 


XVU.-SUGARS; STARCHES; GUMS, 

Fucrosc: Determination of m cane molasses 

by direct polarisation after desiruetton of the 
reducing sugars. F. L. Lohr. Arehief Suikerind. 
Nederl. -Indie, 1917, 26, 177tl — 1786. Int. Sugar J., 
1919, 21, 196. 

The author has examined the method proposed by 
Muller (this J., 1910, 858) for the determination of 
sucrose in cane molasses by direct polarisation, 


after destj-oylng the reducing sugars bv heating 
with a rejigent containing bismuth siibultrate, 
Rochelle salt, and sodium hydroxide. It was found 
that under the conditions specitied the bismuth 
reagent has no inllueiic<^ on the sucrose, and that 
the products formed from invert sugar exhibit no 
optical rotation, but when the content of reducing 
sugars is high a largo volume of hlsmulh n'agent 
is requlre(i, and a correspondingly large volume of 
basic lca<l actdalc Is sub.stMpicnl ly rcipdivd for 
claritiealioii, while a very voluminous precipitate 
IS )>rodneed When I he eoiileiil id' nxluclng sugars 
is high, theii'forc, dlluti<ui is necessary, and the 
error in making the polarlmefric reading Is 
int-rtMsi'il It N coucliuiixl llmt, allhough the 
uudhod may he usidul bu* tlu* raiild routine 
(‘xamlfintion of sug.ar prtxlucls coulaining less limn 
20"4 of reducing sug.ars, il r.ui hardly Im' ivcom- 
nua»<U‘d. moditical ion. lor I'.icloi-y conlroi 

purposes — . 1 . F () 


Fa'H XT. 

Decolorising caibvn. Fng. Fat. 121,(158 See I In 


XVni. FERMENTATION INDUSTRIES. 

Fenm nlalion of jiail inne.s: In/lncner of addition 
of nihoginons snbslanees oa the — . If. 
.Miillcr-'riinrg.m and A. Osloi wakku*. laiiuhv. 
.Inhrhnrli dcr Noiiwidz, (Ticm.-Zril , Fill), 

43, l{ci» , 40. 

Tin: spoiii.'iiicoiis fm nxmlallon of ap])l(‘- and pear- 
.Inlcos is \or\ slnggisli. 'rh(‘ (‘(mmamcement of 
b'rimmlai ion iii.-iy Ik* li.isUmod by I lie use of pure 
.vc.a.sl, .and il.s progioss much acccl(*ratc(l by add!* 
lloM of nil lanrcpoiis snbsl.aiu'cs sucli ns ammonia 
or aiiiiiionbini cldoiidc oi* phosphate. Sncli nddi 
lion docs not .accclcruh* tlx* Icrnx'ntatlon of grape 
must in tlx* same d(‘grcc. Aninxinia Itself, how- 
i'vcr, has tlx* disad\antagc of rc'diiclng tlx* ncldlt.V 
of i!x‘ juices; cbcadcall^ pun* amnxmium chloride 
Is rcconimoxled, ea , in (|ijanllll(‘s of 15- .50 grins, 
jier Ix'ctolitn*. .1 II ];. 

Ale(fh<d ftom lichins Kllrodt and Kunz. 

Hrcimcrei-Z(‘ll., lois, (1171. ('hem. Zclt., 1919, 43. 
Rep., 40. 

Fladonta ningiferina (rtdixlccr moss), which con- 
tains )xmiicelliil()S(‘s convmlihlc into sugar by acid 
hy<lrolysis, was found to coiilain 11-7% of water. 
0-0(;% of nitrogen, 4H7‘!4 of ash, aiul 1-00% of ether 
extract. liy suitable acid tnmlmcnl It yielded 
71774 of extract containing 54 574 of sugar, and 
alter f<*rnumtation 2K2 cc of alcohol was obtained 
liei' kilo of thf* plant. Tlx* maximum yl(‘Id of 
alcohol was obtalix'd by shaming the plant for one 
hour nnd(‘r atm |»rcs.siin*, then adding 25 of 
2574 hydrochloric iield, steaming ag;iin for oix* hour 
under atm., and linally ix'nlrallslng ;iixl ferment- 
ing. Tlx* growth of yeast Is normal, and fenueii- 
talion may hi* ;urelerat(*d b^ addition of phosphoric 
acld.- .l. II. I,. 

[Froteidi/he] en::ffme.s o/ oil-sirda. Ferndndcz. 
NVe XII. 

Fate MS. 

Organic salts {jiyrinales and acetates] and acids 

[and aerlone]: Manufacture of certain . 

A, Fernbach, P.irls, aixi JO. II. Strange, Ix^ndon. 
Eng. Pat. ll,r,()7, 15.10.1.5,. 

STEKiLisEn msshes containing starch or sugars, or 
both, are fermented by Amylomyces Rouxii in 
presence of an aU<a line-earth carbon.ate, one 
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aerated meanwhile with Bterlllsed air or oxygerf. 
From the filtered product a mixture of sails, con- 
sisting mainly of pyruvates and acetates, may be 
obtained, c./y., by concentration, or precipitation 
with alcohol. The mixture of salts or the fr(»e 
acids may be oxidised entirely to acetates or acetic 
acid, which may Is* iis(‘d for I he ju'oduetlon of 
acetone; or ar^etone njay be jjrofliieed by deslriietlve 
dlsllllatlon of the salt nilvture without preliminary 
oxidation, a liniiird amount of air or oxygcui being 
adrnllbsl diiriie.^ Hie process, If (h'sired — .T. II. L. 


Yra^/ cuiilaiiKtl in ft ininitvil muinsHia; Extraction 
o/ the I/. .1, I*. M. .1. Duidre, Kamecourl, 

France, Kng. Pat. Hi.'!, 711, 2(;.7.1H. (Appl. 

IL>.2.7()/1S ) hit. Ponv., 2;{.2.1H. 

Tiik yi'ust Is sepsirated from l‘erment(‘d molasses, 
In a Htal(‘ of liigh vitality, by passing the molasses 
through a eentrlfugal apparatus of th<‘ eream 
separator type with a nou-]K‘rforat(Ml IhiwI, and by 
so adjust liig the iiosltlon and sc'clion of the outlet 
orifices, the speed of rotation, and (lie sniijdy of 
liquid, that tin* yeast Is deposited on the walis of 
the l)OWl, will 1st Hie impurities, owing to I heir 
lower density, ar(‘ carriisl away In lh(‘ molasses. 

-J. IT. L. 


Acetone: /Vorc.s'.v for the proitiietion of — 
J. H. Northrop, Assignor to The Iloekefcdler 
Irislitnh' for Medii'al Kes«*ar<h, New York. 
TI.H. Pal. 1.21);k172, 4.2.in. Appl., 8.7.18. 
CAunoiiYDUA'n'; mati'rlal is f(‘rin(mt<*d by means of 
J3ncilluff aceto ethyticum. — J. 11. L. 

Carhonatiny and filliny liquids ; Proeess of and 

apparatus for . II. M. Sinllh, (’hieago, 111., 

U.S.A. Eng. Pal. 124,1X17, 10.4.18. (Appl. 
0098/18.) 


Yeast, mucorini, moulds, haeilli, and micro- 
organisms; Pure-cullurc apparatus for . 0. A. 

Jensen, T.<ondoii. From J. H. P. Magn/*, Mexico 
City. Eng. Pat. 124,237, 21.1.8. (Appl. 1105/18.) 

See U.S. Pat. 1,212,050 of 1017; this J,, ltH7, 399. 

yon-alcoholic malt hecr; Manufacture of . E. 

lUoek, Mamaroneek, N.Y., II. S. A. Eng. Pat. 
124,330, 30.5.18. (Appl. 8925/18.) 

See U.S. Pat. 1,271,209 of 191S; this J., 1918, 033 a. 


XIXa.-FOODS. 

Dough: Influence of electrolytes upon the viscosity 
,T. Henderson. ^Y. (). Fenn, ami 
B. J. Cohn. J. Gen. Physiol.. 1919. 1, 387-397. 

Quantitative mensuremenis of the viscosity of 
dough at 30° C. were made in a torsion viseometer. 
The influence of the Iiydrogen ion concentration 
uix>n the vlscoslly of dough prei)ared from dlllerent 
flours was studied. The viscosity in all cases 
showed a minimum value a little on the acid side 
of the value which has been found to be tbe 
l)eRt hydrogen ion I'ouceiitration for bread-making 
(see this J., 1912, 405) and for the rising of 
dough. The addition of a small amount of salt 
tends to <llmliilsh the viscosity. As the concentra- 
tion of the salt increase's, however, there is 
conuttonly a rise. The influence of salts uiK)n 
viscosity is variable with the hydrogen Ion con- 
centration. The slgnlflcance of these results In the 
light of practical bread-making Is discussed. 


Bread; Control of rope in . B. J. Cohn, B, B. 

Wolbach, L. J. Henderson, and P. H. Cathcart. 

J. Gen. Physiol., 1919, 1, 2^—230. 

The Investigation was carried out on a strain of 
B. mesentericus isolated from ropy bread. The 
inorphologicaj and cultural characteristics of the 
organism are described. Its relationship to the 
production of characteristic roja' has been proved 
beyond question. A hydrogen ion concentration 
sensibly higher than lO'EV t>ompletely inhibits the 
growth of the organism. For this reason the 
hydrogen ion concentration of bread should, when 
possible, be maintained near that value. Methyl 
r(‘d Is recommended as a convenient indicator for 
ascertaining when the acidity of bread is of that 
onler.— J. C. 1). 


(Uuten: l^tudy of the action of acid and alkali 

• E. J. Henderson, E. J. (John, P. H. 

(kit heart, J. 1). Waehman, and W. 0. Fcnn. 
J. Gen. Physiol., 1910, 1, 459—472. 

Studies were made of the acid-base equilibrium in 
systems containing gluten susjMmded In solutions of 
hydroehloric neld and sodium hydroxide. The 
results appear to show tliat siuiple chemical 
phenomena an* most Important in such systems, 
furtlier J. C’liein. Soe., June, 1919.) — J. 0. D. 

^<ausages and meat pastes; Estimation of the 

approximate quantity of meat in . G. Stubbs 

and A. More. Analyst, 1910, M, 125-127. 

A METHOD used In the Government Eaboratory for 
estimating meat in sausages etc. is based upon the 
fact that iKH'f and ix)rk (fre(‘ from fat) contain on 
the average 375 and 40% of nitrogen respc'ctlvely, 
whilst the usual filling mat(‘rials contain about 
40% of water, and, wlHi the exception of soya 
meal, alnuit 50% of carbohydrate and crude oellu- 
losi‘ and 1% of nitrogen. Fat is detenniiUHi by 
drying 5 grins, of the sample for 30 mins, on the 
w'ater-bath, and extracting th(‘ fat by macerating 
the dried mass with etluT, whilst nitrogen is deter- 
mined by the Kjoldahl method. The amount of 
earlK)hydrale and crude cellulose is found by 
deducting the quantity of proteins and ash from the 
amount of non-fatty solids. The result multiplh'd 
by 2 gives tlie approximate amount of bread or 
cereal filling material containing 40% of winter. 
The iillrogen derived from the meat is obtained by 
deducting 1% of the weight of the “ filler,” and the 
percentage of fat-fn‘c meat is calculated by multi- 
plying tho meat nitrogen by in the case of beef 

or mutton, in the case of pork, or by.,!!!? in 

the case of mixtures. The nniounl of fat Is added 
to that of the fat-free meat to obtain the total 
amount of meat. Only when a large amount of 
maize meal is present Is a roiTcetlou required. 
The additional water (i.c., waiter other than that 
naturally present lu the meat or In the “filler” 
eontnlnlng 40% W'ater) is obtained by deducting 
from 100 the sum of tbe iiereentages of the “ filler” 
and (he total meal. The total iKTceiitage of w'ater 
directly ilelermlned should be equal to the sum of 
40% of the tilling material, 75% of the fat-fn!e 
meat, and the additional W'ater calculated as 
described. The difference should not exceed 2%, 
unless a meal such as soya meal, richer in nitrogen 
than onlliiary centals, has been used. — C. A. M. 

Sausages, meat pastes, and army ration*, * Analysis 
of . A. W. Stokes. Analyst. 1919, M, 127-132. 

The following method of analysis has been devised 
to determine whether sausages compiled with the» 
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** Pood CJontrol Regulations ’* which prescribed two 
grades containing respectively 60% and 67% of 
meat .'—Total solids, water, and ash are determined 
«on 5 gnns. of the material, and the ash examined 
for boric acid. Fat-free meat and starch are 
determined by boiling 10 grms. of the sample for 
an hour with 6% alcoholic sodium hydroxide 
solution benealh a reflux condenser. This dissolve.s 
the meat, forms a soai) with the fat, and leaves 
the starch unaltered. After collecting the stan-li 
on a slag- wool filter and washing it with 
hot alcohol, the filtrate and washings are 
cooled, made up to 256 c.c. with water, 
25 c.c. evaporated to alH)ul 15 c.c. to remove 
alcohol, and the fatty acid in this is determined by 
the Schmid method, as in milk analysis. The slag- 
wool filter and starch an* returned* to the original 
Haak and treated with 100 c.c. of a cold 5v<, 
aqueous solution of sodium hydroxide, the flask 
l)elng left for an hour, with oeeasioiial shaking. 
The resulting solution of starch is made ui> to 
500 c.c. with cold water, filtered through a i)lug of 
slag-wool, and the starch i)recii>ita1ed from .50 c.e. 
of the filtrate by adding 100 c.c. of 1I0% alcohol, 
and, after standing for 50 minutes, it is collected 
on counterpoised filters, waslied wltli alcohol, 
dried, and Avelghed. It is assum(*d lliai the <piaii- 
tity of fatty acids equals 0.5% of tlu' actual fat. 
The “dry meat” is obtained by deducting tlie 
starch and fat from the total solids. To this Is 
added 255 times its weight of water to find the 
amount of fat-frcn^ flesh. An addition of 0 60 times 
its weight of water is added to the starch to obtain 
the amount of bread. Frequently the water is In 
excess of this allowano(‘ owing to tlie fact that 
crusts are soaked In w’ater before incorp(»ratloii 
with the saiisjigcs, hut it is (‘xccptlonal for less 
than the allowed lu'oimrtion of vvat(*r to he present. 
The ash consists mainly of salt, and usually 
averages about 2%. Typical analyses of sausages, 
meat pastes, and army rations are cited. Iti the 
case of sausages and meat pastes the exwss of 
water not natural to the meat or bread reached 
about 24% and 55% resid'd I vcI.n . - A. M. 


Sea weed n. Albert and Krau.se. See VII. 


iProieolptte] enziimet< of oihaeech. Ferm'nulez. 
See XII, 


Meduetion of tnethylene blue hit milk. Harvey. 
See XXIII. 

F.vte.nts. 

Drying edible pastes; Process of — K. Gammel, 
Assignor to The Cleveland Ma('nroni Co., Cleve- 
land, Ohio. U.S. Fat. 1,284,505, 12.11.18. Appl., 
1.9.11. Renewed 5.4.1S. 

Edible paste in short sections is ftsl on to a trav<*l- 
llng band to form a mass several layers deep, and 
Is subjected to an air current until the outer layer 
is partially dried. It then falls on to a Iowxt bund 
travelling in the opposite direction to the first, so 
that the dried layer la buried Jind a fn'sh layer Is 
-exi)osed. This process is r(‘iK*ated until the 
sections are dried and sliglitly iK>lIsh(Ml. The 
velocity of the air current may Ih* reduced In the 
■earlier stages of the process.— J. II. .7. 


Dryer [for food products], E. C. Horst, San 
Francisco, Cal. U.S. Fats, (a) 1,294,804 and 
(B) 1,294,805, 18.2.19. Appls., 25.4.18 and 24.0.18. 

(a) An apparatus for drying food products consists 
of a tunnel through which air is forced in one 
direction whilst the products to be dried are 
4idvanced step by step lu the opposite dlrectloil. 


By toeans of baffles the air is caused to pass 
upward and downward through the product and 
under and over it alternately. Means an^ provided 
for increasing the temperature and humhllly of the 
air during its passage through the tunnel, (n) The 
dryer comprlst's a housing through which extend 
a number of Inclined ixuTorated cylinders each 
with an Iiidei)ei](lent f(‘<‘<I and dkscllargc oixmlng. 
The cylinders are revolved and hqt air Is pu8se<l 
iKMweeii. ami longltmllnally and* transversely 
ih rough them.— J. H. F. 


Pre.sening matter : Piocess for . F. S. 

Ihmenati, Syracuse. N.Y. U.S. Fat. 1,292,401, 
21.1.19. AiMd., 51..5 1S. 

Tuf animal or vogt‘labl<' matter to be prew'rved is 
.saturatcHl with an agent containing a germicidal oil 
of a ])lant of the {Ilium tamily and then dried. On 
immersing die dried mailer in waltn* it Is restoi*cd 
to its original condition.— .1. H. .1. 


XIXb. -WATER PURIFICATION ; SANITATION. 

iJjtiK'iit fiom the {fifes arid pror<‘ss of seiruge 

tieatmrnt: I)r o.ryi/ctiating effect of the . 

F. W. Mohlman. .1. Ind. Eng. (qicm., 1019, 11. 
525—527. 

The efllueiit from da* Mlk's add [iroccss of sewage 
treatment (tills .J., lois, 459 a) contains sulphur 
dioxide and siiJpliiles which an^ oxidised at the 
(‘xpensc of the dl.ssolved oxygen in tin* water Into 
which the efihient Is <ll.scharg(‘d. The sulphur 
dioxide ami sulp)iiti‘K may. howi'ver, Im' o.\idl8t*d 
by a<‘ratlon for a short lime (50 mins.) with a 
relatlv(‘ly small voluna* of air (about 0 1 ch. ft. 
IKU* gall.) hefon* tin* etlliienl is dlscharg(‘d. 

-W. F. S. 

Stenches and odours; Investigation [a.vc] of for 

industrial purposes, V. C. Allison and S. II. 
Katz. .1. Ind. Eng. Chem., 1919, 11, 55(^—558. 

SuBSTA.xcxs poss(‘s.slng a strong odour are list'd for 
delect Ing l(*aks in iKiilers, drains, etc., and the 
authors describe an apparatus for determining the 
Huitahllity of various substances for this puri)Ose. 
A number of Venturi tyjie flow im‘ters were so 
arraiigiMl that a measured voIuhk' of air could be 
passed at a uniform rate through or oVer the 
substance and then mlxinl with another volume of 
imre air also flowing at a uniform rate. The 
eoiK'enlratlon was found from the loss In weight 
of th(‘ Hubslaiici*. Tlie !dr mixture was passed 
through a riiblxT tube with a glass funnel at the 
ot)en end, and ora* Inlialation was taken to deter- 
ndne the intensity of the odour. The odours were 
classified as “ di'lectahli*,” “ faint,’' “quite 
noticeable,” “ strong.” and “ very strong.” Of 
the 24 suhstaiiees <*xamlned, artificial musk had the ■ 
strongest odour, OOIKKH mgrm. l)(‘ing del<‘clable in 
1 litre of air; then followed amyl thhx'lher and 
phenyl isocyanIde (0 001 to 0 002 mgrm. f)er litre of 
air).— W. F. S. 

Mildrtrs; Powdery am! the ammonium 

polysulphide wash. .J, V. Eyro, E. S. Salmon, 
and L. K. Wormnld. J. Ibl. Agrie., 1919, 25, 
14 y 4 __ 1497 . (See this J., 1916, 578.) 

Ammo.mi'M imlysiilphldc wash (‘an b{‘ used to kill 
ix)wdery iiilld(*w.s. such as American gooseberry- 
mildew* when the fruit Is rl(>enlng, since the vpish 
leaves no visible de|>oslt on the fruit. A stock 
solution of the wash is prepared by saturating 
1 gall, of concentrated ammonia with hydrogen 
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BulphUIe and adding 2 galle. of concentrated 
ammonia and 112-5 ox. of flowers of Hiilphnr; more 
hydrogen Hul]>lilde Is tlw-n pa88(‘(I in until the 
aulphur diasolves. 'I’lils stock solution Is diluted 
for use with 0 5% so.ip solution. The wash Is 
applied UH a line spray, either in oni* application 
of a 1 In 50 dilation ol lli.‘ stock solntion or In two 
applieatlons of a 1 in 100 (illutlon — ,J, II. J. 


“Pcroc/de”; Annh/<>is of . F. Maeli and 1’. 

L(‘derle. (’la-ai Z('it , 101!), «, 117— IIK. 

Tuk follow jn;^ inclhod is n-eoiumended for the 
deP-radnalloii of I lit* e(‘nto <'arlhs in “ iK‘roeid(‘,‘ 
wfdcli consists eliietly of the snlphat«‘s of th(‘s<‘ 
earths (sjm* this J., lOls, 34S a); its <‘Ilica(*y as a 
fungh ide d('(K‘nds (ni the latter. Ten grins, of the 
samjile is hoiU'd for 15 mins, with 500 e.e. of watiT. 
cooled, dlluti'd to 500 e.e., and liltered; 50 c.(‘. of 
the nitrate is treati-d with 5 t-.e. of 10'% snliduirie 
acid and 5 e.e. of 5% animoniiiin a('etate stdution, 
boiled, and <'xe(‘NH of satiiratcHl o\aIie aehl solution 
Is added. After standing for IS hrs., tin* pr(*eli>i- 
tnte Is collected, w'a.slied with hot w'ater, igniPal, 
and welglied. Slight variations In the amount of 
free suliihuric acid pnvsi'Ut or large* dinereuc(*s in 
the volume of the total solution do not atb'Ct tin* 
results obtained. Samples <‘xamined by tin* 
authors eonlaliK'd from 13 to 47'% of cerite-earth 
oxides.— W. I*. S. 


Arsenical poisoning in the in<hi.s(nes of coal anil 

its flerivntires (arsenical coal poisoninij). A. 

Bayet and A, Slpssi*. Fomples n'lid., 1010, 168. 

704—700. 

A (’ARKKUL examination of the symptoms of work- 
men engaged in the brlipiette Industry and sulVer- 
Ing from an illm'ss known as “maladie du brai ” 
(“pitch cancer”; s(*e this J., 1!)13, 410; 1914, 741, 
895) show's that th(*y resembk* In ev(*ry respect 
those oxhlblti'd by a person suftV'ring from chronic 
arsenical poisoning. Further, arsenic was found 
to \>o present in the pilch usi'd, In the dust in the 
air of the faetorI(*s, and in the hair, urine, and 
blood of tin* W'orkmen. These remarks apply 
similarly to the Illnesses occurring amongst the 
workmen in a numbt'r of Industries connected wdth 
coal and its (h'rivatlves, and ])resumably the imison- 
Ing arises from the iiresence In the (X)al of arsenical 
pyrites.— W. (1. 


Chloropicrin; Jliijh to rial p of towards certain 

lower anhnals and the po.s.sibilitij of usitu; this 
substance as a parasiticide. G. Bertrand. 
Comptes rend., 1919, 168, 742—744. 

Tue effect of chloroiilcrln on caterpillars, the larva* 
of Lcputoptcra and If pnienoptcra. and on aphis has 
been examined and the results show that exposure 
for 5—10 ndmites in an atmosphere coni Mining 
0-01—0 02 gnu. per litre Is sufficient immediately to 
kill the larva* and aphis. Even low'(*r concentra- 
lions are (‘ffective against the larva*. If the duration 
of exposure Is Increased. In aqueous solution 
chloropicrin is also very toxic to infusoria and 
ammba*.— W. G. 


Paten rs. 

Separator and filter for purifi/ini/ water for use in 
steam (jcncrators and for manufacturing pur- 
poses . W. K. Austin, Monkseaton. Eng. Pat. 
124,130, 2S.G.1S. (Appl. 10,039/18.) 

>Y.\Tr.u to Ik* purified is passed upwards through a 
spiral channel or coil situated in a settling 
chamber. The coil has openings along the lower 


side for the passage of sediment into the settling 
chamber, where It falls to the bottom and is 
removed through a drain cock. The coil has also 
openings along the upper side for the passage 
of oil and other light matter Into the settling 
chamber where they rise to the surface and can be 
removed. The coll is kept fully Immersed in the 
water in the settling chamber. From the top of 
the coll the water passes through a valve into a 
filter, or set of filters, within which Is a stand pipe 
carrying a lantern-shaped (hexagonal or octagonal) 
frame holding the filtering medium. The water 
pa.sses inwards through the medium to the stand 
pijK*, in whicli are openings for tlu* escape of the 
water to a collecting channel below' the filter. 

— J. II. J. 


Filtering apparatus [for water]. C. S. Smith, 
Bro()>klyn, N.Y. TJ.S. Pats, (a) 1,293,(^49, 

(n) 1,293,(150, and (c) 1,293, (>51, 4.2.19. Apipls., 
(a) 10.51.3, (a) 7.(S.13, (c) 0.4.14. Renewed 
(A) C.O.IS, (b) 13.(1.18, (c) 2(i.fi.l8. 

(\) A TANK is provided with a series of transverse 
partitions of ring form carrying wire mesh screens 
of different metals with tlu* edges of each pair of 
s(-rccns in contact with eacli oilier, forming 
galvanic couples. The metals in tlie screens 
all(‘rnate in character tlirougliout the scries. 
(B) Tlie apparatus is made in jiortable form. A 
frame supports the filter tank with a water reser- 
voir above. A pump is (-onueeted w'ith the 
res<.‘rvolr ami d(‘liv(*rs measured quantities of w'ater 
under pr»*ssure to the filter. (c) Tlie partitions 
consist of perforated dish-.shaped mcmbiu's of dif- 
l(*rcnt m(*(a]s w'ith tlu'ir edges in eonlact. A 
seimrator r-omiirising crosst'd memlx'rs is plaml 
betw'cen the iK*rforat(‘d iiu'mbers.— .1. TI. J. 


Liquid-sterilising device. W. B. Fenn, Assignor to 
Tlu* Wi'doit Co., Columbus. Ohio. U.S. Pat. 
1,292,742, 2S.1.19. Appl., Kl.ma. 

3 HE l!(|uid to Ik* sterilised flows under pressure 
through a p(*rforat(*d lube w’hen'by it is broken up. 
Steam under pre.ssiin* surrounds the tube, and tin* 
commingled lujuid and sb'ain are diwschnrged 
through a regulated opening w-liieh maintains the 
desired pressure and temperature.— ,7. II. ,7. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS 

Mkaloids ; Method for the evaluation of . 

Rajip. Apoth.-Zelt., 1918, 33, 493. Chem. Zentr., 
1919, 90, TI., 210. 

The alkaloids are precipitated from acid aqueous 
solution by the addition of an alkali and are then 
extracted by nu*ans of eliloroforui ; for tlu* latter 
oiH*ratloii the aqueous solution is converted into a 
thick mud by the addition of plaster of Paris, so 
that the chloroform separates readily. The 
alkaloids in the combined chloroform extracts an* 
tlu'u dissolved out by A'/IO or A/lOO hydrochloric 
acid and tlie excvss acid is measured by titration 
of an aliquot portion using methyl reil as Indicator. 
The method possesses the advantage of economy 
in time and material.— D. F. T. 

Alkaloids; Rapp’s method for the determination 

of . K. Dleterich. Pharm.-Zelt., 1918, 63, 

628-4)29. 

Rapp's method (see preceding abstract) has given 
extremely satisfactory results, but It Is Important 
tbat the quantity of plaster added should be such 
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that the mixture does not harden but remains as a 
soft paste. In the original method it Is necessary 
to make sure by an extra shaking with 10 c.c. of 
ehloroform that all the alkaloid has been extracted 
from the mass. This unctu'tfi inty may be avoided by 
dissolving the alkaloid in chloroform before adding 
the plaster and then using an aliquot portion of the 
filtered extract for the determination. For 
instance, in the valuation of cinchona bark, the 
substance is treated with the quantity of liquid 
ret'ommended by Rapp and then shaken In the 
same flask with 50 c.c. of chloroform, made 
alkaline, and shaken with 25 grins, of plaster of 
Paris. The chloroform is tlien liltered off, and tlu' 
fillrate (-12 — 15 cc.) sliaken with A'^/IO acid. The 
plaster in tins metliod may of any dcgrei* 

of stiffness, as il does not liave to be waslied out. 
all the alkaloid having b(‘en dis.^olved by tin* 
chloroform before the addition of the jila.ster. It 
Is suggested that the prlnclpl(‘ of Raiip’s method 
might be extended to other <‘\traction opiTiitions 
besides those with alkaloids, since the plaster has 
a clarifying effect and assists I he sep.arntion of the 
(‘xtrnct. — J. F. R. 


specimen of u Mexican plant, draaticu, 

received by the author closely ivsemhled the drug 
known as Mexican scammony, Ipomaa orizabensis, 
but the resin extracted from it <llffered from that 
of the latter. The ciiaracters of llie n^slns, 
together with that of tnie seainnumy resin, 
Cont'olruhis scamnionia, are as follows : - 


_ 
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1 
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W. P. S. 


Plants; Mien'oehernistry of . A7/. hnr<n 

silicious bodies in the leaf of Arundo donas. 

■ Xlll. Behaviour of cystolites towards salts of 
silver and other metals. IT. Molis(‘h. Per. 
deuts. botan. (les., 1018, 36, 47<t — ISl. 

All the cystolltes examined itossess the property 
of reducing silver nitrate or silver 8nl{>hate so 
strongly tliat tlicy Ix'come black('ned after a short 
time. Tlie deposition of silver is du(‘ to calelniii 
earbonat(‘ wliich encrusts I lie cystollfcs, and the 
action provides a coutirmalory microcliomlc.Mi 
method of det('cting calclnni cail)onnl(* In tlu' plant. 
(\V8tollt(‘s Ix'coiiie coloured r<‘d to bluislj ^ iolct, in 
gold chloride solution, rust -red in Autous suipliate, 
pale green in nickel sulpiiate, and lilac or ]>ink 
in coi»alt ehlorl<ie or cohalt sulphate; the colora- 
tions are due to the pr<'cipllatlon of the eorresi>ond- 
hig hydroxides by ealclum oarbonat(‘. (See also 
.7. (^hem. Soc., Ihio, i , 113 and 212.)-- H. W. 

(iluruMdr, loi uf/lossin ; Discover}/ of a new 

Application of the biochemical method to the 
.^tudy of seveutl species of indiyenous orchids. 
F. P,ourquelot and M. Rridel. ('ompte.s rend., 
Itm), 168, 701—703. 

A MJMBKU of sp(‘cics of orchids, wiicn (‘xamined by 
the method prcvlou.sly (lescrlhed (lids J., 1001, 
1211), were found to contain sucrose, one or more 
glucosides liydrolysabk* l)y omulsin, and a con- 
siderable amount of !i d(‘\l ro- rotatory substance 
not attacked by enzymes. Prom one of these? 
species of oreldds, Loroylossum hneinum, Rich., 
a new gliieoside loroglossln, m.pt. 137° C. (corr.), 
[a]„ - -4297°, was isolated.— W. (J. 

Odorous principles of plants; Distribution and 

characters of some of the . F. R* Power. 

J. Ind. Eng. Chem., 1919, 11, 344—352. 

A DESCRIPTION is given of soni(? of the more im- 
portant odorous substances obtained from plants, 
including their distribution, prei)aration, and 
chemical characters. The plants dealt with are 
ConifercB, araminew, Palnur, TMiaccfr, Jridacew, 
Z ingiber aceec, Orchidaccir, Aristoloehincea', 
Anonacem, Myristicacew, Lauracew, Oruciferw, 
Rosacea), Geraniacew, Myrtacffr, Umhelliferw, 
Evioaceo), Labiatw, and CotnposiUv.—'SS . P. S. 


Scammony and its substitutes. W. L. Scovllle. 

J. Ind. Eng. Chem., 1919, 11, 335 — 330. 

Several botanical species, closely allied, are now 
sold as scammony or scammony substitutes. A 


“ Mustard gas ” \dichlofo ethyl sulpliule\; Don- 

finuous laeiium still for . 10. D. Streeter. 

.1. Ind Eng. Clieiii., 1911), 11, 292- 294. 

Tiif crude dleldonM'lliy] suipiildi' ((dI,(q.CU,)gS, 
was pasK(‘d upwards tiirough a ju’cdiealm- eouHlst- 
ing of a coil made from 50 ft. of ] in. lend plin' 
and surrounded by an oil balli at 150° C.; a gas 
separator also lieabMl at 150° (\, jiiaced above the 
preluNdiT, n‘mov('<i the liydroehlorle a(‘Id and other 
vapours from tlie liquid, and lliese vaixuirs were 
eoudueled (o a series of absorpi ion, scrubbing, and 
eondcMsIng vess(*ls. 'J7 h‘ ]i(p]id porlion coileellng 
in the gas separator flowed down a vaporising tul>e, 
eonslKtlng of a vertical iron pipe OJ ft. long and 
3 in. In dinm<‘l(‘r ,'ind surrounded by an oil Jacket 
healed at 1S.‘{° (’ ; the lower iuh) of the vaporising 
tui)e enl<‘r(‘d a ehambc'r luMihd at 150° (\, wlauxi 
non-volallU* Kui)stanees W(*re s('paraled and drawn 
off, wlillst lli(‘ “ mustard gas ” vapour passed to a 
(*oud(‘US(‘r aud ree«>ivrr. Suilable valves on the 
eoniHsMing pipes (‘nabh'(l tlie (low of llrpild to lie 
r(‘gulal(Ml, and llu' dlsllllilloii was earri(*d out 
uuder reduced pn'ssure, lli(‘ av(*rag(‘ pressun* in 
the sy.slem being 00 mm. VV. 1’. S. 

Salicylic a('id ; i olumctric determination of 

in the presence of salieylaldehyde. It. Rerg. 
Ehem.-Zeit., 1919, 43, 129. 

A (XHXHJiu.KSH solution of Rallcylaldehyde yields a 
yellow coloration wlam treated with a trace of 
alkali: llif‘ colour Is destroyed by acids and even 
by earl)on dioxide. The al<lehyd(‘ may, therefore, 
he used as the liidlealor In the titration of 
salicylic acid In a solution also eoiitalning salicyl- 
}ild(‘hyde. To determine snlleyllc arid In an 
ethereal solntlon containing l)olli substances, the 
RoJulion is extraetial several times wlih N/20 
sodium bicarbonat(‘ solution and llien with water: 
the last aqueous extract must giv(* a yeJJow colour 
with a <lrop of alkali solution. If Ihls Is not thp 
cns(‘. all the acid has not Ikmui removiMl and the 
extraction must 7 m? reinaited. I'lie uniled extracts 
are titrated with A/20 .sulphuric acid; this Is added 
In small quantities at a tlnu' and the solution 
1 oiled to exp<d earlum dioxide. The final dis- 
apiK*araii(v of Ihe yi'lkiw colour deiiotc'.s the end- 
point of the titration. \V. P. S. 

Vanillin; Nete method for the determination of 

in vanilla extract. A. W. Dox and G. P. 

Plalsance. Araer. J. Pharm., 1919, 91, 1()7-~^170. 
The method depends on the condensation of 
vanillin with thtobarblturic add to form 3-mcthoxy- 
4-hydroxybenzalmalonylthltDtirea (this J., 1916, 1182, 
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1234), To the weight of the precipitate obtained as 
previously described Is added 2-0 ragrins. ; this ^lu> 
hlUty correction is constant and does not deijend on 
the amount of vanillin present. A wuisltive test for 
<»ratncl consists In treating the extract, after 
clarlflcatlon and removal of (‘xcess of lead chloride, 
with phlorogluclnol ; In th(‘ i)reH(*n('(‘ of caramel a 
brown precipitate Is formed. If caramel is absent, 
the vanillin gives a ]>ink prcK-lpltatc.^-VV. I‘. S. 


Monornrl/i ijlanilinc : J^rriKuation of . 1*. F. 

Fraiikland, F. ('halleiiger, and N. A. Nicholl.s. 

Chem. Soc. 'lYaiis., JDID, 116, m-205. 
lln)i;(Ti()\ of the conden.satlon product of aniline 
and formal(l(‘li.vde with zinc dust and concentrated 
a(ni(M)ii.s Hodluin liydroxlde gives rise to mono- 
m(‘ltiylanlline, yields up to 55% of the theoretical 
being oblalnahh;; the nionoinelhylanillne thus 
form(‘d contains only traces of diinethylaiilllne but 
Js rich In aniline which, howev(*r, can b(‘ removed 
easily as its zlnclchlorkle; a large excess of 
fonnaldehyde causes an increase in the proi)ortion 
of dlmethylanlllne i^resent, )>robably on account of 
the further Int(Taction of the monomethylaniline 
and formaldehyde with suhsequ(‘nt reduction by 
the zinc and sodium liydroxlde. Ity heating aniline 
hydrochloride* with methyl alcohol In an autoclave 
at 1S0°“'200° ('., a 55% yhdd of nH>n(>meth>Ianiline 
is obtainable, I lie yh‘ld being hardly altered by the 
presmico of glacial aevllc a(‘ld. The demethylailon 
of dlmethylanlllne by healing wltli aniline hydro- 
chloride for six hours at 200° 0. is eaimhle of giving 
a 65% yield of inonomethylanlllne. Aniline In 
monomethylaniline can be fairly accurately esti- 
mated by troatnc'nt with an aqueous solution of 
anhydrous zlno chle^rldc, tlie resulting zlnclchlorlde 
precipitate being washed with light iietroleiim and 
weighed; the monomethylaniline Is conveniently 
e8tlniate<l by eonvi'rslon Into the corresiwndlng 
iiUrosoainlne which can be separated by extraction 
with ether.— I). F. T. 


<Varhonyl chloride; Idenlification and estimation of 

. A. Kllng and U. Schmutz. Comptes rend., 

1019, 168, 773-775. 

l^AHBONiL chloride readily reacts with aniline In 
aqueous solution, provided the aniline is in excess : 
*0001 -f4C,H,NH, = C0(NII0„II,),+20,Il,NH,,ll(n. 
The uipheuylurca is insoluble in water and may be 
readily separated and identlfliHl by Its crystalline 
structure and melting iK)inl. Thus If air is huhbletl 
.at the rate of 1 litre in 5 inlus. through a saturated 
.aqueous solution of anilliu*, the presence of the 
<!arbonyl ehlorUh* In the air Is indicated by forina- 
tloii of a precipitate of diphenyliirea. In this way 
•carbonyl chloride may lu* detected in air at a 
dilution of 1 in lOO.lXK). For the eHtlmatloii of 
carbonyl chloride In solution in organic solvents, a 
definite volume of the solution containing 0 2— 
0*35 grin, of the chloride Is added to 150 e.e. of 
aqueous aniline solution (eonlalnlng 20 gnus, of 
aniline per litre) and after two hours the mixture 
is heated on a water-bath for one hour to drive 
•off the organic solvent. '^Tlie liquid Is allowed to 
cool and tlie next day the diphenyliirea is collected 
In a Gooch crucible, dried at 70° (\, and weighed. 

-W. G. 


Selenium compounds: Metu-suhstituted aromatic 

. F. L. Pymaii. Ohem. Soc. Trans., 1919, 118, 

160-176. ' 

By the action of an ethereal solution of magnesium 
phenyl bromide on selenium, a mixture of diphenyl- 
dlselenlde and sclenophenol is obtained which on 
oxidation with nitric acid yields phenylselenlous 
*cid, C.H^SeO^JI; oxidation with lotasslum 


permanganate converts the mixture into potassium 
phenylselenate, C^H,SeOj,K,2H,0, whereas treat- 
ment with sulphuric acid and potassium nitrate 
causes nitration with formation of M-nitrophenyl- 
selenious acid, NO^.C H^.SeO^H, yellow, prismatic 
needles, m.pt. 156°— 157° C. (corr.). This acid is 
oxidised by alkaline [otassium permanganate to 
m-nitropbeuylselenic acid, NOj.C^H^.SeO U,2H,0, 
wiilch when anhydrous melts at 146° C. (corr.), 
whilst reduction of the nitrophenylselenious acid 
with aqueous sodium bisulphite prtHluces dl-m- 
nltrophenyl diselenide (NO^.CgH^.Se)^, yellow 
siienrs meltiug at 83° C. ; this can be further reduced 
by sodium sulplilde wdth formation of di-m-amino- 
phenyl diselenide (NH,.C,H^.Se)j, the hydrochloride 
of wlilch forms yellow needles melting at 291°— 
292° C. (corr.) with decomposition. On oxidation 
witli cold nitric acid of sp. gr. 1-4, the dlaet^tyl- 
nmiuophenyl diselenide is converted into m-aeetyl- 
aminoi)henylselonious acid, rjI^O.NlI.CJl^.SeOjH, 
colourless needles melting at 260° C. (with decom- 
position), wlilch is oxidisc'd by aminonlacnl 
lK)tassliim permanganate to m-acetylarainophcnyl- 
selenlc acid, (TI,.CO.NII.OJI,.SeO,II; this was 
isolated as the l)arhim and sodium salts, the former 
salt on treatment with sulphuric acid undergoing 
liydrolysis with formation of ta-aminoi)henyIselenIc 
acid, NH^.CJl,.SeOJI. The meta-position of the 
nitrogenous snhstituent group In the benzene ring 
was confirmed by the prodiiellon of a diaiuinoplienyl 
diselenide, identical with that described above, bj 
reduction of the ai-nitrophcnyl sclcnocyanate pre- 
pared from m-nltroanlline.— D. F. T. 


Catalytic dehydroycnation by nickel in the presence 
of hydroyen. P. Sabatier and G. Gaiidlon. 
('omptes rend., 1919, 168, 070—672. 

IhDBocAiiBONs of tlic beiizi^iu* s(M‘i(*s and teri)eues 
when passed with liydrogim ov(‘r nickel at 180° C. 
are hydrogenlsed, but if the lemijerature is raised 
to .*150°- 300° C. doliydrogenation also occurs. Thus 
at the higher l(‘mperature pineiie, llmouene, and 
eamphene yield a mixture of cyinene with some 
cumeno; mentliene gives cymems cyclohexene gives 
benzene. The rt'aetion may also be applied to 
oxygenated derivatives of the hydrocarbons. Cyclo- 
liexanol yields phenol; pulegoiie gives a mixture of 
cresol and thymol; eucalyptol, terpiii, and terpineol 
undergo liehyilration as well as dehydrogenation. 
The mixture obtained by the destructive distillation 
of oil of tiiriH‘utiue, which is iwor in benzenold 
hydrocarbons, when iiassed with hydrogen over 
nickel at 350°— 300° C. gives a liquid In which the 
proportion of benzenold hydrocarbons is notably 
increased.— W. G. 


ether lapour; Spontaneous inflammation of mix- 
tures of air and • — - . F. A 11 la ire. Comptes 
ivnd., 1919, 168, 729—730. 

'Pm: mixture of other vaiiour and air was led into 
i\ U-tube heated In an oil-hath, one limb of the 
r-tuhe being iirovidwl with Internal projections 
similar to a Vlgrenx tube (this J., 1919, 200 a). 
Under these conditions, it w^as found that spon- 
taneous inflammation of a mixture of air and ether 
vaix>iir occurred at about 190° C., when the amount 
of ether In the gaseous mixture reached 1 grm. i)er 
litre. Ordinary catalysts (iron oxides, copper, 
nickel, etc.) had no influence on the phenomenon. 
No reaction took place at the ordinary temperature. 

-W. G. 


Calomel; Preparation of a very voluminous . 

P. Duret. Ann. Inst. Pasteur, 1919, 83, 174—176. 
Oalqmxl may be obtained in a light, voluminous 
form, which is three times as bulky as the ^mples 
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prei>ared either by sublimation or by the usual preci* 
pitaLlou methods, if the following procedure Is 
adopted. Three solutions are prepared containing 
(1) 1V5 gnus, of mercuric chloride and 10 drops 
of hydrochloric acid in 100 c.c. of water, (2) (> grnis. 
of sodium bicarbonate and 10 gnus, of dextro.se in 
80 c.c. of water, (3) 7 5 grins, of crystalline mag- 
nesium chloride in 20 c.c. of wat(‘r. Solutions (2) 
and (3) are mixed and then added to (1). After the 
reaction has finished the mixture is healed on a 
water-bath until no more carlion dioxide i.s evolvcxl, 
and the finely-divided pixripltati' Is then colIecte<i 
and washed with cold water. In this form the 
calomel has much greater germicidal proiKU-lies 
when used in i)roph.vlactlc ointments or antisyphi- 
litic Injections, tliaii in the form as It is usually 
iu*ei>are(l.- W. G. 


Patfats. 

ChlorhiHlrins; Process of mHlhuj [from o\l-fj(tN]. 

K. P. McElioy, Wa.shinglon, Assignor to 

Clieraieal Development Co. I'.S. Pat. 1,21)5 .‘{.‘{tl 
20.2.19. Appl., 8.2.17. 

Gaseoi's i)lefiiile hydrocarbons, in tlic bum of oil- 
gas, mixed with chlorine, arc i)ass(‘d up a heated 
vertical tower which is si)aiin(‘d by a succes-sion of 
IKirforated plates and down which a hot current of 
aqueous liquid flows. The flow of aciueous liquid Is 
sufiielently copious to maintain the vai>ours suh.staii- 
tlally fr(^ from h.vdrochlorlc acid and tiie vapours 
are n‘move<l for condensation at the top of the 
tower. D. F. T. 


Mercury solutions suitable for injeeiion; Production 

of by means of succlnimidc. (qilnoia Fabrlk 

Chem.-pharm. Produkte A.-G. von Keresztv und 
Wolf. Gcr. Pat. 310,213, 30.3.17. 

qhiF sparingly soluble mereury derivatives of phenol- 
sulphoearl>oxyllc acids, such as sulidiosulicylic add 
and of phenol mono- and dl-sulphonle acids or their 
halog(*n substitution products can l)e dissolved in 
water if siicclnlmlde is added; the resulting solu- 
tions on treatment witli dilute acids give a precipl 
tate of the original mercury comi>ound. Solutions 
prc|3ured in tlie doscrllH‘d manm^r are very stable* 
and cause no pain or lex’s! elTeot when Injected. 

- I). F. T. 


€i ystaUisation of Iphenacelin]. Eng. Pat, 124,321. 
See I. 


Organic salts etc. Eng. Pat. 14,tK)7. See XVIH. 
Acetone. V.S, Pat. 1,293,172. Sec XVIII. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


Patent. 

Toning process for photographic silver prints. 
Graphlkus-Ges., Hamburg. Ger. Pat. 309,447, 
0.10.17. 

*By successive application of gold and selenium 
toning baths so that the metallic sliver in the print 
is almost completely replaced by gold and red 
selenium, a tone Is produced equal to that previously 
obtained only by platinum toning or a combined 
gold-platinum toning, and in permanency the prints 
are superior to those obtained by the latter 
procei»es:^D. F. T. 


XXn.-EXPLOSIVES; MATCHES. 

Smokeless powder; Analysis of . c. F. ran 

Duin, L. P. F. van der Grlnteu, and P. van der 
Woude. Rec. Trav. Chim. Pays-Rus, 1919, 88 
103-109. ’ 

DCTA 11 .S aiv given for the estimation of nltite 
glyceriii, guncotton, acetone, humidity, stabiliser 
bilpheiolaiiiinc). vaseline, graphite, stHllum bicar- 
bonate, dinitrotoluene, and resin. 5 grins, of the 
linely divided j^owder Is extracted for five hours 
wltli ether, and the ether allowed to evnjxirate. The 
extract Is drii^d and welglu*!!. It consists, from 
nitrocellulose jjowders, of tllplnoivlamlue, a |)ortlon 
of the resin, and dinitiolohieiK^ If pivsc’iit. From 
I lutroglycerln jHJWders tlu* extract consists of di- 
phenylaminc, a i)oi‘tlon of the n'sln, nltroglyoorlii, 
aii<l vaseline it prest'u I . For tlic lii'st ly|H* of powder 
the resin in the evliact is (liKsolvt‘{l ia S';,', sodium 
hydroxide and estimated by lh(‘ method d(‘s<TllM‘d 
by Ka.st {Anlcitung zur vhem. und physik. Vnivt^ 
suchung der Spreng- nnd Zundi>to)fc. Praiiiischvv»4g, 
1909) and the diphcii.\ laminc is (‘stimnted in a fresh 
portion of the i)owilcr (sci* East, lor. rif.). The 
dinitrotoluene is obtained by (linVrence. 'The ether 
extract obtained fiom a nltroglyci'rin jnwder Is ex- 
tracted with sr»% ac(‘l<)nc, which dissolves all but 
the vaseline, which is W(‘lghcd. I’lie acetone is 
evapornle<l from the lillrab*. and the residue 
examiiK’d as described for tin* extrac't from nitro- 
cellulose iK)wder. Graphite is estimated in another 
portion of the powdm* (not (TusIkmI) by hoillug the 
powder with sodium Iiydroxide, filtering 

Ihrongli a Gooch crucible, and washing the residue 
in turn wilJi wat(‘r, alcohol, (‘th(‘i’, and benzene, and 
W'elghlng the n'sJdue aft(‘r Ignition. For the esUma- 
tlon of sodium bicarbonate 5 grins, of the jKiwder 
Is car(‘fnlly gelatinised with 50 (*.e. of aci'tono and 
then diluted wltli 30 c.c. of alcohol. 100 c.c. of 
water Is then addcMl, droj) liy ilroji at first, and 
finally an excess of dilute standard hydrochloric 
acid. After one hour, the mixture Ixfing shaken nt 
intervals, the e\<‘(;ss acid Is titrated with i\r/l0 
sodium hydroxide. For tin* estimation of the resin 
present in tin* resldm* after (‘xtnietJng the original 
powder with ether, tin* residue is lreatt*d as 
described for the estimation of sodium bicarbonate 
and finally boiled with 25 e.e. of 25% hydroohloHc 
aeld for half-aii-hour. After cooling, the residue is 
filt<‘red off, dried, and again extraet(*d with ether. 
For the estimation of a(‘(*tono, 20 grins, of the 
lH)wder Is distilled with steam, and the distillate 
after stamlliig overnight Is filtered and made up to 
300 e.e. From 100 c.e. of this the nc’ctono is con- 
, verted into iodoform, which is filtered off and 
weighed. Moisture Is estinuited by drying the 
pow<ler for fifl(*<‘n hours In a current of dry air, 

— W. G. 


Detonator compositions; Analysis of ^ . A. 

Wogrinz. Z. angew. Gliem., 1919, 32, 79~,S0. 

From 0-8 to 2 gnus, of the material is weighed In 
n small cloH(*d glass v(*8sel, which Is th(‘n ofieijed 
and exposed in a vacuum desiccator over sulphuric 
aeld for 21 hours, to determine the moisture. The 
dry residue is irausfi'rred to a small Erlemneyer 
flask containing 4 to 5 cc. of wat(‘r. fi'his flask 
has a ground-in Htoj)iM*r, Ihrongli which passes a 
tube connected at its iqiper (‘iid with an enlarge- 
ment below the tap of a thistle funnel, whilst 
another tube pass's from th(^ enlargement Into a 
WH‘ond open Erlenme>(‘r flask eonlalnlng water. 
From 25 to 30 c.c. of strong liydrochlorlc add Is 
slowly Introduced Into the dwmposltlon flask, 
which Is then hcatcxl for about 10 mins, over a 
small flame, until only sulphur and any powdered 
j^Iass remain undlssdived. After cooling, the con- 
tents of the flask are treated with abwt 0 grms. 
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of crystallised tartaric add and filtered, and the 
Insoluble residue ignited and weighed. The filtrate 
Is diluted to 2r>0~;{00 c.c., and the antimony and 
mercury precipitated witti hydrogen sulphide. The 
precipitate Is coll(‘Cted on a dried weighed filter 
and washed with hydro^jcii hulplilde wati^r slightly 
acidified with acelie add. Iron (from the anti- 
mony Huljdiidc) and potassium are determined in 
the fill rate and I he diloiale culeiilated from the 
potasslnin. 'i’he i>redi)itnl(‘ i.s h(‘ated on the waler- 
batli for jitioiil 15 mins, witli about 200 c.e. of dilute 
umnioniiiiji .snliihide (1: 1), and the undlssolved 
mercury siiljiliide Is washed .suee(‘sslvely with dilute 
amnionluiii sulfihide, walm-, alcohol, ether, carlMui 
bisulphide, (‘Iher, and aleohol, and drhal at 
and weighed. Kach 1 grin, of mercuric .sulphhie is 
cqui\"alcnt to I •2(125 gnu. of mercury fulminate. 

--C. A. M. 

Mi,rv<] (ir’id ul lleaisc\ aiid.Unce. .S'ccXXllI. 
l’\TL.^'lS. 

Picric acid: Mnuiifacturc o/ . N. II. (Iraes.ser 

and A. W. 'ritlicrh'y, Itiiabon, THmhigh. Kng. 
rat. I4,:ir>7, ii 10.15. 

Duhino the miration of sulphonatisl phenol tlie 
temiKM'atiirc is maintained for aiijiroMinalely S 
hours helwcmi tlu‘ limits of 110^ ('. and IIS^ (t. 
cither by (‘Xlm’iml regulation or by conimendug the 
rcaetion at SO^ to 05^(5 An increased yiehl Is 
thus ohtaiiK'd and undue loss of nit lie add pre- 
vented. T Nl. 

lJ,rpl<mir(s. \\'. Itinlonl. I), (’ross, and Nohed’s 
lOvplosives ('o , Lid., Sli‘\<‘ns(on, Ayrsliin*. Lng. 
Tat. M.Oot;, !<•. 10.15. 

A SMM.L propoiU u (()•] to L% calculated on (he 
nitroglycerin) of aromatic nilro-eompouiids dis- 
solved In nitroglycerin has the idTeet of gidatluis- 
lug completely In the cold all classes of nilroeell.i- 
loso from the .soluble variety np to guncotton e»ni- 
talnlng 13% of nitrogen, aiul gidatiulsalion so 
carried out takes place iiion‘ quickly than ^\hcn 
nltroglyeerln alone Is used at 00'^ to 70° C. Suil- 
nble nltro-eoinpounds are mono-, di-, or trinltro- 
tolmme, mononllronaphthaUme, dlnlt rolKUizene, and 
nltroxylene.s, and they nia\ be uscsl singly or in 
mixtures of two or nion'. in (lie inamifadiin* ot 
nitroglycerin-nil roeeilulose blasting (*\plosives eoii- 
talnlng more Ilian 50‘:;, of nitrogiNcmin, the 
aromatic nltro-coiuponnd is dissolved in tlie nitro 
glyeoiin. and the nit roeeilulose and an\ oIIku’ ingre 
dlonts an' tlien stirn'd In. Tlie mixing Is eoinpleli'd 
ill the usual manner but without ek'valion of tem- 
perature.— T. St. 

Eerp/more.v. VV. Klntoul, D. Tro.ss, and Nobel's 
K\'l»]oslves Co . lid.. Stevenston, Avrsbliv. Eng. 
rat. 11.055, 10.10.15. 

Otheb materials capable, \Nb<'n dissolved in nitro- 
glycerin, of elTecting the gelatinlsation of nitro- 
cellulose in the cold (sec previous abstract) are: — 
urethanes, or e.sters of oarbaniinie add; anilides; 
substituted ureas; condensation products of glyc(*roi 
and other polyhydiio alcohols with aldehydes; 
lioinologues of oxanillc ester; the well-known sol- 
vents of nitrocellulose sudi as aec'tone, ethyl 
a(\qate, and amyl ac(‘tate. These substaiiees. the 
first five elassi's of whicli act also a.s stabilisers, 
are usi'd .singly, or as mixtures of two or more, 

In the proportion of 01 to 1®', calculated on the 
nitroglycerin. —T. St. 

llrplosive. W. Rintoul, E. G. Beckett, and Nobel’s 
Explosives Co., Ltd., Stevenston, Ayrshire. Eng. 
Pat. 14,700, 18.10.15. 

14icYAN(ym\MiDiNE perchloratc*. CjllgN^O.HClO^, may 
be used alone or In mixtures as n blasting or milb 
tnry high explosive. A suitable blasting explosive 


la composed of dlcyanodlamldine perchlorate 69, 
sodium nitrate 29, woodmeal 2%; and a suitable 
shell-filling composition is ammonium nitrate 80, 
trinitrotoluene 10, dlcyanodlamldine lierchlorate 
10%. IMcyanodlamidiue i)erehlorate may be pre- 
pared by adding a solution of barium, strontium, 
or calcium perchlorate to a solution of dicyaiio- 
diamidim* sulphate (obtained from dleyanodi- 
umi(Je), filtering, and evaporating the filtrate. It 
may also lie prepared by adding a hot concentrated 
solution of .sodium perchlorate to a solution of 
dicyanodlamidiiie hydroc-hlorlde ; on cx>oliiig. 
dicyanodlamidine iKTchlorute erystallist's out. 

-T. St. 

Ejplosives; Manufacture of . Perchlorate 

Safety Explosives, Ltd., and H. Harris, Loudon. 
Eng. Fat. 14,932, 21.10.15. 

Powntuw) ammonium or potassium jx'rchlorate 
callable of passing througli a fiO-mesh sieve is 
gradually added to molten parafiin wax in a suit- 
able mixing machine, until the mixture contains 
about 82% of ammonium perchlorate or 8,3^% of 
potassium perchlorate. ’L'lu' waxy mass ohtaiiu'd 
on eiKillng may be pressed to any desired shape 
or used in the form of [lowder or granules. 

-T. St. 

Explosive. A. ,4. Marin, Stockholm, Sweden. U.S. 

Pat. 1,203,154, 4.2.10. Appl , (1.8.17. 

A comi'Uksskt) solid safely explosive, detonating 
freely in the oi>en air with a No. (! detonator, Is 
jiH'pared by mixing ammonium perclilorate, sodium 
nitrate, and a iiilrodiydrocarbon with ;i small 
quantity of water, and coinpn'ssing tin* mixtiin' 

I to give it a density of L2.5--] 0 after drving. 

T. St. 

Ounpotvder; Process of manufacturing . ,1. 

Buxbaum, Georgetown, Wash. U.S. Pat. 
1,203,320, 4.2.19. Appl., 28.12.17. 

Black gunpowder Is mixed with spirits of camphor 
Into a plastic mass which is then thoroughly dried 

St 

Explosive and process of manufacturing the san < 

K. V. Nielsen ami .1. P. liarscn, Aarhus, Den- 
mark. U.S. Pat. L-‘43,S,S2. 11.2.10. Appl., 20.1.15. 
The explosive contains sulphur, iiotasslurn and 
ammonium nitrates, glycerin, a starchy .substance, 
resin, and pyroluslte.— -T. St. 

Sulphuric and [.fpoif nitrating acid]: Process of 

removing nitrous and nitric acids from . I4 

Tyrcr, Stockton-on-Tecs. Eng. Pat. 17,541, 15.12.15 
The acid Is treated In the presence of an oxidising 
agent with a substance capable of being nitrated 
to a iiltro-eomjxiuiid in.soluble in sulphuric acid. 
For example, spent, nitrating acid containing 70% 
or less of snlphiirlc acid and 1—10% of nitrons 
and nitric acids is inlrodnced at about 110° C 
along witli air and toluene vapour, at the lop of 
a towi'r packed with coke. Tlie mixture Issuing 
from the bottom of the tower is run into a separa- 
tion tank, from which the inirltled suliihurlc acid, 
containing loss than 1% of nitric acid, Is drawn 
off to the concent rat ors, whilst the residual mix- 
ture of toluene and nitrotoluene is used for making 
trinitrotoluene. Acid fumes and any toluene 
vapour escaping from the bottom of the tower pass 
througli a pipe to coolers and scrubbers.—^. S. A. 

Nitrocellulose: Process of recovering solvent from * 
colloidcd ~ — . W. F. Nash, Konvil, N.J., 

Assignor to Hercuh's Powder Co., Wilmington, 
Del. U.S. Pat. 1,293,515, 4.2.10. Appl., 7.3.18. 

The ether-alcohol solvent remaining in colloidcd 
nitrocellulose is recovered by first displacing the 
ether by means of alcohol and then displacing thc 
alcoliol by means of water.— T. St. 
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Frictionally-ignitible material [e,g., match com- 

pciition'l; Apparatus for powdering . C. L. 

Pfersch, Barberton, Ohio, Assignor to The 
Diamond Match Co., Chicago, 111. U.S. Pat. 
1,293,188, 4.2.19. Appl., 20.9.17. 

A CONTAINER, capable of being vibrattd, has a floor 
portion in which are spaced screen sections. Groups 
of reducing bars, alternating i\lth the screen 
sections, are loosely mounted so as to permit of 
their indeijendont moviuuont without contact with 
each other when tlu' container is vibrat(‘d. and of 
their operating dir(M*tly urwn material on the floor 
portion. Means arc provided for giving a ndalive 
jarring action Ik'tw’eeu the container and the bars, 
certain of which In each section are maintained 
above the surface of the floor.— T. St. 


XXm-ANALYSIS. 

Soluhilitg; Rapid deiennination uf . T, ,1. 

Ward. Analyst, 1911), M, 137. 

Ahout 3 c.c. of the solvcmt l.s heatial in a tcst-tulM‘ i 
immersed in water at 10° to 20° 0. aliove the 
i( mperature at w'hich th(‘ soluliillty is to be det(‘r- | 
mined, and .small »jiiantitl(‘s of tlu‘ substance an* 
added, with fnapient sliaklng, until a portion 
rt'mains undis.solved. iin* test-tube is then traii.s- 
i'erred to a beaU(‘r containing \\at(*i- at tla* najuired 
t('mi)erature, and after about 10 min.s. ji tbimble of 
folded Alter ]»aper is jaislied down Into the llipdd, 
so that Altratlon proceeds inw arils. Crem Oo to [ 
20 c c. Is tlnm withdrawn from Itu* intmior of the i 
Ihirnblt*, and transfiTied to a wiiglu'd dish, which | 
is covered and again weiglu'd. i'he .solvent is 
e\a|)orated, and tlu* n'sidm* dried and w'(‘igh<‘d, 

G A. M. 

>hntdftrd alkali, for mi.rrd avid confr<d. K. neaf.s(‘y 
and G. M. Joyce. J. Ind. Eng. (ii(‘m . 1919, 11. 
311. 

ihu; aiithor.s connim Ih'ndrix.son’s n'eoniinenda- 
iions (this 1913, lllS) as to the suitabllitv of 
-"lassium acid phthalale in standardising alkali 
'oJiitlons.— W. P. S 


> larch -iodine traction. I M Kolthon'. IMiann 
Weekblad, 1019, 56, 391 -104. 

'Viiv. .sensitiveiie.ss of the starch iodine reaction is 
i.iciea.sed by the pri'sence of adds and salts, b(‘Ing 
,n maximum in potassium iotliile solution. Tlu* 
si'Tisil iven(‘s.s I.s diminished by rise* in temperaturi* 
.'iid the i)n‘sence of organic substanees such as 
alcohol.M, albumin, etc. In the titration of dilute 
iodine solutions (A/IOOO) wMth lapiivalent thio- 
sulphate solutions, or la’rc vrrsd, a corr<‘ctIon Is 
re(|iilred. This correction was determined for 
Aarioiis conditions and found to Ik* a minimum In 
mc.serKX; of hydrochloric acid to which potassium 
bKildi’ had b<‘{*n added.- W. S. M 


Sulphates : Precipitation of — in the presence of 
iron. H. Koel.sch. Chem.-Zelt., 1919, 43, 117. 

Thk following average results were obtained on the 
analysis of barium sulphate precipitates obtain(‘d 
in the determination of sulphur In zinc blende. In 
SOO specimens precipitated from solutions after the 
iron had been removed: — Barium sulphate, 90-90; 
barium soluble In hydrochloric acid, 3*70; chlorine, 
2 55; sulphide sulphur, 0-51; copper, 0*04; lead, 
0-00; zinc, 0-09; iron, 014%. In 500 si^eclmens pre- 
cipitated in the presence of Iron Barium sul- 
phate, 89-10; barium soluble In hydrochloric acid, 
410; chlorine, 2*87; sulphide sulphur, 0*50; copper, 
0-07; lead, 0-28; zinc, 0-26; Iron, 0-47%.^ The chief 


impurity was barium chloride. The prescuee of 
Iron seems to have caused larger quantities of 
copi^er, lead, and zinc lo Ik* occluded in the barium 
sulifliate. lusuflicieiit oxidation during ignition of 
the barium sulphate led lo the iiroductlon of 
barium sulphide by reduction of the sulpliaie. 

-W. I>. S. 

j Mercury; Electrolytic estimation of without 

platinum electrodes. J. Guzmdii and P. Poch. 
j Anal. Fis. Qnim., 191S, 16, 742—755. 

Svn.sFwu'ouY n‘.sults are obtained in nitric acid 
solution with the use of a silver-plated copiier 
cathode and a graphite anode. lOleetrolysIs Is 
I carried out in cold slightly acid solution, the 
I voltage not exeeedliig .3 volts. The same calhodi* 

I may be used for si'vi'ral ri‘pettt tons of the analysis, 
but the sllviT and mi'icury deposits must be 
I rmnoved (‘ai'h tlmo. An ammonlaeal merenry solu- 
ti(m is electrol> simI with an Iron anodt* iind (’Op])er 
eatliode on w’bicb lirst nickel and then sliver have 
[ lH‘en deposited This (-atliode eannot Ik* used for 
repetition analyses even after n'plallng A coi>per 
<*atbode on w’bicli merenj-y has Immmi (k'poslted can 
b(* u.s<‘d for repealed ()(*tf*rnilnations If {lolisluMl by 
bru.sliing afh*r each analysis. In alkaline eynufd'e 
sointlon a silviu’-iJateil eo]>per cathodi* and an Iron 
.mode are u.sed. Tin* t(‘miH'ralnre Is maintained 
at 50° C , and a voltagi* of 25 volts Is applii'd. The 
m(‘t]iod is aecnrale to 0 2",',. With .alkaline .‘-ailphlde 
.solutlon.s the 1 m*s 1 results .are otOalned wdtb nn 
aiifalgam.ated coppc'r (-.atliode and an Iron nnodi*. 
U<‘p(‘ated us(' of tin* .sami* (‘alliodi*, ev(*n after 
lirn.shlng, Kaids to limeeuraeU's AV. S. M. 


Meteury: (IravUnett le and rohnnetrle determina- 
tion of precipitated as meieury zinc, thio- 

cyanate. G. S .]aml(\son. J. Ind. Kng. Cbeni., 
1919. 11, 290— 2!»7. 

A .soM'Tmx ccmtalning a mercuric* .salt is treated 
with a naigent preiinnal by dissolving 39 grms. of 
ammonium thiocyanate* and 29 grms. of zinc sul- 
pliale in 1 lltn* of w’alc'r; 25 e e. of this reag(*nt is 
.snflicieiit to |)n*eipitat(* a (piantlly of mercury not 
(*\e(‘('dlng 0-11 grill. v\ft(*r tlu* r(‘ag(‘nt* bus l)een 
add(‘d, the mlxtina* is dllutial to 75 e e., stlrrc'd, w*! 
'iside for 1 hr., and the pn'eipltahal m(*rcury zinc 
thiocyanate* then collev-teal, waisbeal w’ith water 
containing a small eiuantlty of the* le'agent fw'ator, 
•150, re*agcnt. 5 e-.c ). drle‘el at 10.5° for 1 hr., and 
W’ejgliod. 'Pin* W(‘lglit obtaliK'd mnltlplieel by 0 1025.3 
give‘s the amount of mercury. Alte-rnntlvely, the 
moist ])reelpltjjte* may be* transfern-d to a stop|)ere»l 
bottle, tr<*ateel with a e^old mixture* of .35 C.C. of 
couee*ntrate‘d bydroe-blorle neld and 10 c.c. of water. 
7 e c. of chloroform ade1(*d, and the* mixture* titrated 
with .‘-‘tauelardlse'd iiotassium lodate sointlon until 
j the* foeljne first libera te‘el elisap])f*ars. The con- 
I tents of the bottle must be sbake'ii during the 
titration. The* solution of the me*rcniic salt should 
be ne'ulral or only sljgbtlv .acid and nnisl not con- 
tain eoi)|)er, bismntb. nickel, or cobalt, ns Ibew* 
are pr(‘el[)llal(*d with the mereiirv zinc tblocvauate. 

W P. 8. 

Sodium pyrognllate solution as an nhsorhent for 
oxygen. G. W. Jones and M. 11. Melghan. J. 
Iml. Kng. Cbem., 1919, 11, 311-310. 

Tests made with solutions of widely differing con- 
centration show'od that the rate of oxygen absorp- 
tion by sodium pyrognllate sejutlons Increases with 
the dilution of the sodium hydroxide, but Is pro- 
portional to the pyrogallol concern! ration for any 
given sodium hydroxide concentration. All sodium 
pyrogallatc solutions prepared with sodium 
hydroxide solution of sp. gr. less than 1*80 evolve 
carbon monoxide, the quantity of the latter 
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increasing with the dilution; if the sample of oxygen 
being absorbed contains more than 95% of oxygen, 
carbon monoxide Is evolml no matter what Is the 
concentration of tin* so<llum hydroxide solution. 
A reagent which gives n minimum amount of 
carbon monoxide and has a fairly high rate of 
absorption Is prepared ns follows :~Pyrogallol is 
dl88f)lv(Ml In water In the proportion of 1 grm. per 
3 c.c. ; 2 iHirts of this solution Is then mixed with 
5 parts of 50% H(Kliurii hydroxide solution. 

— W. P. S. 

Milk; iitlatlan bfUicpen the oxygen concentration 

and rate of reduction of methylene blue by . 

\Detenninntion of oxygen in gaseous mixtures.] 
K. Harvey. Hen. Physiol., 1919, 1, 415—419. 

A MLTHOD for determining oxygen In ga8(*ou8 mix- 
tures Is based uimn tlui reduction of methylene blue 
by milk and aetdnldehyde. (See further, J. Chem 
Soc., June, 1919.)— J. C. D 


Acetone, alcohol, and benzene; Dctennination of 

^all quantities of m air. Elliott and J 

Dalton. Analyst, 1919, 44 . 152— 15({. 

The air is aspirated through four ahsorptlon vessels 
consisting of narrow measuring cylinders tilted 
with lolln tulx's (J. Hlol. Phoin,, J9P2, li, .|9;i) 
by long lengths of rubber tiiblng, 
with Winchester (|uart bottk^s tilted with siphons, 
the amount of wat('r siphoning over aflordlng a 
measure of tlie air drawn through the apparatus. 
At least 10 litres of air niu.st 1 k> aspirated to obtain 
a suraclent quantity of the vapours for analysis 
Acetone:— Messinger’s metlnxl (this J., 18K9, 138) 
was found to give accurate results, and so long 
as the t(‘nqHTature was U(‘pt low the error due 
to the formation of iodoform by the alcohol vapour 
In the air was negligible. Twenty c.c. of iV/10 
iodine solution and 5 c.c. of 20% sodium hydroxide 
so utlon ai’e placed In one of the absorption 
cylinders and after i>aaHage of the measured volume 
of ulr the liquid Is acidified with hydrochloric acid, 
and theex^'ess of Iodine titrated with thiosulphate 
solution. Alcohol : — A HKMllfication of SzelH^ri^nyi’s 
method (this J., 1915, 083) enables alcohol to l)e 
<letermlned, wltliout api)n‘clable error ladiig intro- 
duced by any acetone i)resent. Twenty-five c.c. of 
a cold mixture of 190 c.c. of A/2 i)ota.ssiuni 
bichromate solution, 100 c.c. of strong .sulphuric 
acid, and 50 c.c. of wat(‘r are introduced Into 
another of the ab.sorption cylinders, and a plug 
of cotton-wool i)iaced In Hie Ink't tulH* to prevent 
access of dust to the bichromate. After the ab.'^orp- 
tiou the liquid is iransfernal to a flask, the residue 
being washed In with 45 c.(*. of wat<'r, .so as to 
bring the volume of the liquid up to 75 c.c. The 
solution la l)olled for 15 mins, under a ixdiux con- 
denser, then cooled, treated with 100 c.c. of 2% 
sodium iodide, ami tlie lilH'rated lo<iine, corre- 
8i)onding to the blehromate left after oxidation 
of the alcohol to acetic acid, is titrated with A/10 
thiosulphate solution (1 c.c.^OOOiin grm. alcohol). 
Benzene PfellTer’a method (Chem.-Zoit., 1909, 28, 
884) is more suitable for determining traws of 
benzene In air than the differential pressure 
method of Davis and Davis (this J., 191S, 044 a). 
The air is imssed through 15 c.c. of a mixture 
of equal volumes of fuming nitric and strong sul- 
phuric acids pla(X‘d In one of the absorption 
cylinders fitted with a cork saturated with iMiraffin 
wax, whilst the fourth cylinder, containing 20 to 
25 c.c. of 20% sodium hydroxide solution. Is Inter- 
posed between this cylinder and the siphon bottles 
to prevent corrosion of the rubber tubing. After 
the absorption the mixture of the acids is heated 
on the water-bath for 16 mlns> to ensure complete 
nitration, cooled, diluted with water, render^ 
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faintly alkaline to litmus by the addition of 50 c.c. 
of 40% sodium hydroxide solution, and then faintly 
acid with hydrochloric acid. After dilution to 
about 500 c.c. It Is extracted with three successive 
I)ortions of ether, and the ether treated with about 

0- 5 c.c. of sodium hydroxide solution, then separated 

and distilled, and the residue of nitrobenzene 
heated on the water-bath to remove oxidation pro- 
ducts of alcohol and acetone, and dissolved la 
10 c.c. of alcohol. The alcoholic solution is heated 
for 10 mins, with 10 c.c. of a standard solution 
of stannous chloride, and after cooling the excess 
is titrated with A/10 iodine solution (1 c.c.=: 

omm grm. benzene). The following amounts of 
these substances per million c.c. were found in 
the air of factories Acetone, min., 0 02; max., 

1- 80; mean, 0-31 grm. Alcohol, rain., 002; max., 

3 00; mean, 01)5 grm. Benzene, rain., 001; max,, 

0'90; mean, 0-20 gnu.— C. A. M. 


Absorylion by turbid media. Application to the 
estimation of suspensions. C. Chchieveau and B. 
Auduberl. (’oiuptes rend., 1919, 168, 7(k>— 70S. 

Thk amount of material present in fine susixui- 
sions, wher(‘ iimiiedlate sedimentation does not 
occur, may Ik‘ determined by using tlie formula, 

, where T/],, is the coemcicut of 
transmission of llglit for the 8iisi)ension, M j» 
the mass of the particles in llie suspimslon, and 
B and ^ are constants depending on the nature 
of the particles and the wave length of the light 
used. The formula lias Ix'en verified for certain 
licterogeueous susiRmslons of mastic and for sus- 
pensions of silver chloride and barium sulphate'. 

-W. G. 

fs'atural yas. Anderson, .s'cc Ir.^. 

Magnesite. Macri. Sec VIl. 

Bromate and iodatc. Koltlioff. See VlI. 

Uranium in steels etc. KoWey and otliers. Sec X. 
(Copper and zinc in gelatin. Jamieson. See XV. 
lon-piotrin compounds. Loch. Sec XV. 

Nitrogen [/a I)a\isson and Parsons .svy- 

XVI. 


Sucrose in molasses. Lohr. See XVIT. 


Sausages etc. (1) Stubbs and More. (2) Stokes. 
See XIXa. 


“ Perovide.'' Mach and Lederle. See XIXa. 


Alkaloids, tl) Uaiep. <2) Dieterich. See XX. 


Vanillin. Dox and Plaisanci'. See XX. 


Salirylic acid. Berg. See XX. 


Monomethylanilinc. Frankland and others. See 
XX. 


Carbonyl chloride. Kllug and Schmutz. See AA. 


Smokeless powder. Van Duin and others. See 


Detonator composiUont, Tfogrlnz. See XXII. 
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Patents. 

# 

Chemical apparatus [for gas absorption], E. Hart, 
Easton, Pa. Lf.S. Pat. l,2t)3,423, 4.2.19. Appl., 
24.9,18. 

A VESSEL is provided with a 8topi>er, aud with gas 
inlet and outlet tubes connected lo the bottom and 
top of the vessel respectively. The two tubes are 
brought to a position where they are adjacvnt to 
one another and are there controlled by a single 
valve or stoi)coc‘k.— iV. F, F. 


115 (1919). Naainl. Vennoots. Vereen, Neder- 
iandsehe Rubberfnbrleken. Filtering npimratus 
particularly applicable for use with thick Ihpilds, 
plastic and colloidal materials. (122, (>27.) 'May 14. 

3520 (1019). Miller, and Fletcher and Fo. Filter 
presses aud the like. (120, 2(15.) May 14. 


II. -FUEL; GAS; MINERAL OILS AND 
WAXES; DESTUUITIVE DISTILLATION; 
HEATING. LIGHTING. 


Fabrics and other mataials; Process and appa- 
ratus for testing [wearing qualities of] . 

Schweizeris(die Versuchsanstalt fllr Textillndus- 
Irle, Assignees of Kontroll und Versuchsstelle 
fllr Textillndustrie an der Handelshochschule, 
St. Gallon, Switzerland. Eng. Pat. 124,183, 
10.7.18. (Appl. 11,303/18.) Int. Coiiv., 13.3.18. 


Patent List. 

The dates given in this list are, in the case of Applications for 
Patents, those of application, and in the case of Complete Sped- 
floations accepted, these of the OfUcial Journals in which the 
acceptance is announced. Complete Bpcciacalions thus advertised 
as accepted are open to inspection at the Patent Oftice immediately 
and to opposition within two months of the date given. 


I.-GENERAL; PLANT; MACHINERY. 

Al’PLItWTIONS. 

August. Rotary muffle furnaces. 11,490. May S. 

Rontall and Hingham. Grinding and kibbling 
mills. 10,970. May 2. 

Roberg, und Techno-Chemical J^a bora lories. 
Drying, 11,092. .May 3. 

British Thomson-Houston Co. (Gcuicrnl Eh^clrlc 
Co.). Aulonmtlcally removing gases. 10,770. 
Apr. 30. 

Cooixjr. 10,842. Sec V. 

Cruse. Separation of pulveristnl material from 
air. 10,980. May 2. 

Du Pont de Nemours and Co. Recovery of sol- 
vents. 11,182 and 11,18;]. May 5. (U.S., 8.8.18.) 

English and Hannan. Stills etc. 11,112. May 7. 

Faw<'ett, Preston, & Co. (4'aylor). Vae\Jiim ele. 
pans. 11,042. May 3. 

Fletcher & Co., and Miller. Filters. 11, M2 
May 5. 

Hardinge, 10,002. Kec X. 

Loring. Appiiratus for disstaiiinaf ing licinlds in 
pulverIsfMl solids or iiKH'lianieally breaking uii 
liquids for drying them etc. 10,Sld. May 1. 

MaeLaehlan. Apparatus for granulating ete. 
pasty or semi-fluid materials etc*. 10,019. Apr. 29. 

Millar and Rea veil. Plant for I(‘jiehlng ete. 
11,504. May 8. 

Wade (Fours et Proc‘f‘d^s Mathy So(‘. Anon.). 
Furnaces. 11,113. May 3. 

CoMrr.trrs SrsciFirATioxs Aetfa'iEO. 

15,084 (1910). Weir and Weir. Heating boiler 
feed water and Its treatment lo prevent corrosion 
In boilers. (120,014.) May 14. 

9083 (1917). Hinchley. Apparatus for expressing 
liquid from materials. (125,072.) May 7. 

1495 (1918). Barclay. Apiiaratus for removing 
suspended particles from gases. (125,081.) May 7. 

6805 (1918). Smallwood. Furiinces. (125,744.) 
May 7. 

7069 (1918). Hardinge. See X. 

7382 (1918). Fox. Ilehydratlng and desiccating 
apparatus. (120,135.) May 14. 

9319 (1918). Hoffmann. Means for spraying 
liquids and mixing therewith other liquids or gases. 
(126,809.) May 7. 

11,229 ( 1918 ). Turner and Barnes. Apparatus 
for automatically recording the supply of liquid 
to chmaical and other plant, ( 123 , 209 .) May 14 . 


Ait’Ucations. 

Andersson, Brady, and Deacon. Furnaces for 
distilling coal ete. 10,024. Apr. 29. 

Beswiek and Rambusli. Destructive disUllatloni 
of solid fuels. 10, SKI. May 1. 

Conne. Gas wnshio- and purlllor. 10,713. 

Apr. 30. 

Cuwburn nn<l I’owburn. Production of gases 
under pressure. 11,212. May 5. 

Coxou and Williams. Renewal of lllaments lu 
melal-lilament elect rle lamps. 11,338. May 7. 

Dayton Metal Pioduets Co. Fuel for internal- 
combustion engines. 11,438, 11,440, 11,411, 11.442. 
May 7. (U.S., 1 and 5.10.18, 1, 2 and JO.3.19.) 

Doherty. Coal-earhonlslng furnaces. 11,774. 

May 10. (U.S., 7.9.18.) 

Foster and Illlngworlli. Coke ovens. 11,807. 
May 10. 

.JoubcTl. Distilljitlou of fuels. 11,901. May 2. 

Maelaiirin. Maimfaelurc of luhrieatlng-greases. 
11,0;]3. May 9. 

Marks (U.M. Industrial Aleohol Co.). Liquid 
fuel. 10,712, 11,177, 11,178, 11,418. Apr. 30, 

May 5 and 7. 

.\iarks (U.»S. Industrial Aleoliol Co.). Non* 
fn'ezing fuel. 11,419. May 7. 

Marks (U.*S. liuluslrial Aleohol Co.). Production 
of liquid fuel. 11,120. May 7. 

Ma.^oii and Newbury. Ray filter for cutting out 
heat rays of arc lauqrn etc. 11,7(52. May 10. 

()uigley Furnace S|H‘elallll(!s Co. Apparatus for 
production, Iransporlatlon, and combusllon of 
pulverulent fuel. ll,;580. May 7. (Fr., 8.5.18.) 

Roos. PrcHliietlon of ('xploslve mixtures for in- 
ternal-combustion englm'H. 10,951. May 2. 

Ross and Young. IModuclion of violet and ultra- 
violet liglil. 11,579. May 8. 

SoutheomlHi and Wilis. Imhrlealing etc. oils. 
10,593. Apr. 29. 

West and WlhJ. Retorts for distillation of 
carbonaceous inalerlals. 11,113. May 7. 

Co.Mi’I.ETE Si'W 11'11;AT1().\S AcxJKI’TEI). 

9780 (1915). Cls(‘l(t and Deguide. Purification 
of distillation gases of coal. May 7. 

12,202 (1910). Dellwick and Cutler. »Scc Vll. ♦ 

91K)0 (1917). Tlioinsmi. Production of light 
mineral oils from pelroleiiin. (120,089.) May 14. 

2i;]2 (1918). Stewart. tJas i)roduc<TS. (125,080.) 
May 7. 

.5014 (1918). Mulllner and Kmil. Trentfiient of 
carbonaceous substances. (125,098.) May 7. 

5704 (1918). Cross. 4'ranHf(Uining Jieavy hydro- 
carbon oils into lighter oils. (120,103.) May 14. 

7131 (1918). Bancroft and Hajisford. Gas 

retorts. (120,121.) May 14. 

7240 (1918). Stobarl. Wasliers for coal and the 
like. (125,781.) May 7. 

74:]5 and 8290 (1918). Parker and Abrahams. 
Apparatus for generating from incandescent car- 
bonaceous material, fuel gas for use In Internal- 
combustion engines. (120,140 and 120,172.) May 14* 

8583 (1918). Marks (8oc. Franco-Beige de Fours 
k Coke). Horizontal coke ovens. (123,180.) 
May 14. 

20,941 (1918) and 195 (1919). Dempster and 

BalUngall* See YII. 
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III.-TAR AND TAB I'KODUCTS. 

Applicatioivs. 

Craddock. lOJOl. XXIII. 

Marka (Soc. Frii]ico-Iio]^,'o de Fourn A Coke). 
ContinuouH dlstlJlalion and fraotioiiatioii of crude 
lK‘nzol8 clc. May 1. 

SlepheriKon. DcaJln^r wifJi acid sludge produced 
in purliicalJun of Ix rizol and recovering ix'nzol and 
sulphuric acid I herefrom. lO/JiS. May 2. 

("oMri.mK SrF(iMCAno\H A(X'ki*tb:i). 

I. ‘{,42.'i 'I’.vrcT. Scparalltig phenol or ils 

lioiiiologiics from afpu'ous iKpiid. (125,025.) May 7. 

15,l)i;o (lldO). ('oiu]). des I’rod. Chirii. d’Alais et 
<lc la ('aujargiie J*rei)aration of bcmzeneniono- 
.‘iilphoiiic acid (120, 051).) May M. 

lO.M.'l and 17,577 Macdonald and Calvert. 

.Mamifacliiiv of nit roplxuiols. (12(i,0i;2 and 120 OSl ) 
Aiay 11. 

II, 072 (lOlS). Cihhs. Lewis, and Seldeii Co. 
I’lirlllcation of anl Ijrapiilnone. (125,M;{|;.) May 7 

iv.-(’oi,()rKi\(; MA'rd'ioKs and dvios. 

API'LICATIONS. 

A’Jlrassard and (’raw ford, and ihickle. Maiiu- 
factun'of indopluuiolic suhst.ance.s. 11,101, May 5 
IlrUlsh Saccharine ]\ianiifachiring Co., and 
Harding. Manufacture of colouring inatlers from 
pdoluen(‘suli)hamld(‘. 

10,500. Aj)r. 20. 

riririHh Saccharine Mattufacturing C^o., and 
Harding Manulaclure of colouring luaders from 
p-tolueneKuljjhocIjloride. 10,0 IS. Apr. 50. 

Hills ((diem. Works fornuudy Sandoz). Manu- 
facture of yellow dlsazo dy(‘.st ulR 10,S.S7. Ma.\ 1 
Thompson (Poiihmc Freivs, and M(*yer). Mami- 
facUire of dlamlnoaerldlne etc, 10,707. May 1. 

Si’K'iKic\'no.\ A<'(’Ki*'iEn. 

7(101) (It)lS). Morion, DandCulge, and Morton 
Sundour Fal)rlcs, Idd. Production of a colouring- 
mailer. (120,112) .May M. 

V. -FTPHFS; d’LX’l’Il.ES: CELLULOSE; PAPEP 

APl•MCATlO^S. 

lihroiis, granular, ete. innteri.d. 

10,842. May 1. 

Dunvllle and (^o., and Gllmour. Production of 
solutions of cellulose aeetate.s and nitrat<‘s. includ- 
ing celluloid, for use as varnishes, laniuers and 
dopes. 11,077. May 5. . i , 

Henderson. Fibrous com])osl| Ions 10 754 
Apr. 80. 

and wab'rproofing medium 

t|0,o41. May 1. 

Scbofleld. Wool lubricants. 10,8.50 and 11 078 
May 1 and 5. 

Skinner. ITeparatlou of pulp or libroiis malcrlnl 
for making paixT. papier mnebe, siring, fabrics 
etc. 10,509. Ai)r. 29. 

Thlry. Ihiper-making machines. 11,787. May 10. 
Complete »Si’ecifications ArapTEu. 

12,917 (191(1). Vickers, Ltd., and McKechnie. 
Manufacture of fabrics for airships, balloons, etc. 
(125,017.) May 7. 

15,354 (1910). Perkin, Mandleberg, and Maiidle- 
berg and Co. Impregnated and coated fabrics. 
(125,022.) May 7. 

13,085 (lOlO). Vickers, Ltd., and McKechnie. 
Fabrics for the gas bags of aircraft. (125,030.) 
May 7. 

8342 (1918). Cross and Bevan. Treatment of 
fibrous cellulose for the production of hydrated 
derivatives. (126,174.) May 14. 


2129 (1919). Dubot. Fonnels or thread-guides 
for use In making artificial threads. (120,^.) 
May 14. 

VI.-BLEACIIING; DYEING; PRINTING; 
FINISHING. 

Applications. 

Ashw'ortli. Machines for dyeing etc. yarns in 
hanks, skeins, or bundles. 10,822. May 1. 

IxiS(*ot. Printed designs on textile fabrics. 
10,941. May 2. 

COMPLB.TE SPFXaidcATION ACCEI'TEO. 

10,20s (lOls). Calico Printers' Assoc., and 
Fourneniix. Product ion of black on vegetable 
textile hbres, silk libres, or mixtures of the same 
(12(i,20L) May 14. 

VIL-A(’dl)S; ALKALIS; SALTS; NON- 
M ETA LLIC ELEMENTS. 

At Ja.ICATlONS. 

Bergve. l^v'eomposiliou of alkaliuoiis and 
aluminous minetals. 11,1.51. iMay 9. (Norwiiy, 
27.5. IS.) 

Catlett. ()x.\.sa]l eomiiosltiuns. ]],(i2L May 9 
(L.S, 9.5.1S.) 

('raig. 10,830. X. 

l>(‘s.achy. Maiiufaeture of nnh.^drous zinc 
sulphide. 1J,1SL May 5. (Er., 19.10.17.) 

Di‘s.aehy. .Manufaetiin* of mixture'^ of barium 
sulphate aud zinc sulidddo. 11,185. May 5 
(Fr., 19.10.17.) 

Desachy. Manufacture' ot anhydrous zinc 
Milpliida lor uso as a ))igiiieiiL 11,180. Mav 5 
<Fr., 19.10.17 t 

Dc.sachy. (’onjoiut maim tael nri' of zinc suljihldi' 
aud barium sulphate*. 11.187. May 5. (Er 
19.10 17.) 

.lones, and Ne.'WM'll and Co. 11.019. »SVc X\'L 
Langw'ell. Manufnctnn* of line*lv-divi(jed barium 
carbon, ale. 11,793. May 10. 

Levin. 11,430. X'ce XL 

Marks (Ameriexan Lead Pi'iieil Co ). MaimL'ac- 
ture of pencil h'ad. 11,422 and 11,123 May V. 

Mooney. Mauufactun* e>f chromium sulphate* 
11,21 >. May 5. 

Rogers (Bhi.sey). Compemud for washing, cle.aii- 
ing. (Oc. 10,730. Ai»r. 30. 

White (Pa*eke*r Pros.). lO.tdS. yvo XI 

(.’OMi-LK.ll Si Ei'U le viletN,-, AeeiaiiM). 

12,202 (1910). Dellwie'k and (’iitle'r. R(*(*ove*riiig 
h.\drog«*n from ii mixture of hydrogen and air. 
(125,590.) May 7. 

12,10a (1910). Washbuii). Maiiufaeture of iiitrie 
acid aud other proeluets (125,001.) May 7. 

12.500 (1910), (’.T. S>j:dieite* niid otln'i’s. Nee XT 
12,a07 (1910). (^.L Syiidie’ale, .I(*nkins. lUaek- 
more, and Howard. IMairnfaelure of ehlornte*s of 
the alkalis. (125,009.) May 7. 

12,911 (1910). Leiteh. Maim faeture of Idglilv 
comvinr.iled nilrie* acid (125.01(;.) M;i\ 7. 

1.3,297 (1910). Tyrer. Mamifaeture* of ammonium 
nitrate. (125.021.) May 7. 

lO.OtiS anel 17, .322 (1910). Se^olt and Howies. 
Sec XI. 

17,:>08 (1910). Maxted and Rid.sdale. Manufac- 

ture of nitric acid and oxides of nitroge'n 
(120,083.) May 14. 

1058 (1918). Bailey, Denny, and Dunk. Pro- 
duction of ammonium perchlorate. (125,077.) 

May 7. 

0383 (1018). .Ashcroft. Removal of oxygon from 
gaseous mixtures. (125,714.) May 7. 

8025 (1918). Uthoim. Manufacture of acetic 
acid. (116,279.) May 7. 

15,380 (1918). Gregory. Recovery of tin oom- 
poxmdd. (125,879.) May 7. 







S9,0<L (1918). Dempster and Ballingall. He- 
duolng operations in hydrogen-making plants. 
(126,251.) May 14. as o. 

196 (1919). Dempster and Ballingall. Manu- 
facture of hydrogen. (126,250.) May 14. 

VllI.-<iL.l.SS; CERAMICS. 

<jOMrLKTK. Sl^Ef'IFK'ATIONS ACCEriED. 

9297 (191S). Wji( 1(‘ ((’nrboriindum Co.). Manu- 
facture of rolrac'lory jirliclt-s. (12(1,192.) Mav 11. 

12,89(1 (191,^). Dressier Tiiniud Dveiis, lJ(i., and 
liushton. Kilns or ovens for firing; bricks, iioderv 
otc. (12(1,218.) May 14. « . . 

14,542 (1918). Kraus. Manufacture of refracinrv 
material. (12(1,229.) May 14. 

074 (1919). Haddan (Cornlnji Glass Works) 


lietiolr. Manufuclure of manganese and its 
alloys In electric furnaws. 10,755. A nr 30 iFr 
8.U4.) ^ ’ 

McKechnle, and McKechnle Urns. {Separating 
or recovering nickel from cupro-uiekel a Hoys, 
scrap, etc. 11,725. May 10. 

Miisser. CeFdrlfngal amalgamator and method 
of obtaining metal from ore. 11,055. May 9. 

Owen. Electroplating. 11.332. May 0. 

Parllnglon, T.aylor, and Vivian. Treatment of 
ores. 11,093 and 11,091. .May 3. 

S(K-, Aiioii. (’omnHUilrv-EourelniinlMmll el Decaakv 
vilk‘. Alloy. 10.001. Apr. 29. (Er., 22.5.18.) 

SundlxTg* and Tlitnnasson. Manufaelui'e of pure 
eleelrolytie eopjau* fnan eenjenl eopiMU*. 11,312. 
May (i. 

While (l9‘cker Itros i. 10,018. Ncc XI. 


Borosllicate glass for use as a tiltiu- to prodinn^ 
daylight effects. (125,920.) May 7. 

(175 (1919). Iladdan (Corning Glass Works). 
Potash gla.ss for use as a tilter to pmluet^ daviiglii 
effects. (125,921.) May 7. 


IX.-llClLDING MATEKIAI.S. 
Apru<'\Ti()N.s. 

vVmbro.se and Mathe\\.s. Manufacture of a 
phustering inalerial or const ilul Iona 1 cement 
10,88^1. May 1. 

Convert-Villejean, Ix^eorelie. <‘1 Ch‘. Mannfae- 
ture of wood .substitutes. ll.KJO. May 5. (Er.. 

2.5.14.) 

Henderson. Itltuiniisjus binders. 10,735. 
Apr. 30. 

Otto. Sea.soning wood. lO.Offl Apr 29. 

Watson. Manufaeturt' of l)iicks. 10,009. 
Apr. 29. 

CoMl’LE'lE Sl'ECIKICMIO.NS Vc't 

11,904 (1918). Otto. S(Nisoning w<kh]. (125,840.) 
May 7. 

12,890 (1918). Div.ssku’ Tuniud Ovens. I4d., .ind 
Rush ton. Kfc VIII. 

14,025 (1918). Wiiuivist Rotating kilns for 
burning eoment etc ( 12(5,2.‘JO.) May 14. 

X.--METALS; METALUIRGY, IN(M>EDING 
ELECTRO-IMKTALLURGY. 

AlM-LiaWIONS. 

llallantine and Sulman. Production of ferro- 
alloys. 11,088. May 9. 

Bates. Euslblc alloy. 10,847. May I. I 

C/Oles. Continuous i»r<K*ess for coating metal 
plates with other materials. 11,00(5. May 3. 

CX)les, Coating wire etc. with metals by eh'Ciro- 
deposition. 11,008, May 3. 

Coles. EkstCD-deiH'KsItion of e4)pfM*r-7dn<* alloy. 
11,108. xMay 5. 

Collins. Reeo^ery of tin from tin ores, resldu(‘s. 
etc. 10,(501. Apr. 29. 

Corap. des Forges de (^ballllon-Comnientry el 
Neuves Malsons, Manufacture of baste pig iron. 
10,744. Apr. 1)0. (Ft., 20.2.19.) 

Craig. Recovering potash ami otlier sails from 
blast-furnace gases. 10,830. May 1. 

Electrolytic Zinc Co. Treatment of zinc ores 
for recovery of zinc by eleotrodeiM>sitlon. 10,490. 
Apr. 28. (Australia, 27.4.18.) 

Elliott Removal of tin from tin plate. 11,197. 
May 5. 

Elmore. Extraction of lead and zinc from their 
ores. 10,885. May 1. 

Hardinge. Grinding or disintegrating ores etc. 
10,002. Apr. 29. 

Hyde, Electric welding, 10,857 and 10,858. 

May 1. 

/ 


Co.MPLElE SpK ll’lCVnONS A('(’EPTE1). 

13.5(58 (101(5). Hyde. .li]d(\ and Beiliss ami 
Morcom. liniurgnating and ce.iting metals with 
o(h<‘r mclals. (125,(530.) May 7. 

13,85,3 (191(5). Mohr and li(*l)ericln Trealment 

of c*opi)er-nlckel matte* to separate tlie metals. 
(12,5,(512.) May 7. 

14,8,30(191(5). Wliyle* ( 3ise hardening. (125,00(5.) 
May 7. 

1,5,278 (191(5). Vaulin and eOlu'rs. /SVr XXll. 
10,.307 (1910). .Ijirvls. Mnmifacf lire of Iron ami 

.steel. (120.040.) May 11. 

1(5, .'589 (191(5). Hadtli‘ld. Mamifaelnn* of steed. 
(12(5.049.) May 11. 

I 1(5,4,59 (191(5). IIadne‘ld. Allo.es. (12(5,053.) 

May 14. 

7059 (1918). Hardinge* Conle-al lulu* mills for 

grinding ores e*te*. (12(5,111 ) May 14. 

7;{11 (1918). Burr Product ie)n of alloys from 
voliilile* .snbNtMne(‘s or metals, anel other metals. 
(125.785.) May 7. 

7(518 (1918). Slabllimenll Biak Ing. A. Pouehaln 
Proee'ss for rellning alloys. (11(5,277.) May 14. 

7(5(55 (1918). Cl<*ve*nge*r. Ele‘ctroly(Ie i>roeluctlon 

of zlne*. (11,5,895.) May 14. 

12.219 (1918). BeTgliind. E.\lractIon of zinc In 
eU‘clrlc furn:i(M‘s. (120,549.) May 7. 


X I . - E L l*h ’'rU ( ) ( ’ 1 1 10 M I S3' K Y . 

APi-iae VPIONS. 

Bell and Brearle*y. Wale*r c*<>ole‘r and ek'd rode 
e*eonomlse*r for e*le*etrle furnaees. 11,492. May 8. 

(Y>1c*h. 11,1(58. Hvv X. 

(Y>lquhonn and Nible'tt. Kle‘droly1Ie trealment of 
liquid. grannlatc*el, or solid suhstanee'S. 11,607. 
May S, 

EU'ct roly lie Zlne ( 'o. 10,490. See X. 

Hazlediursl, and Lithanode*, Eld. Primary elec*-< 
trie baiterks. 10,881. May 1. 

Hyde. 10,857 and 10,8,58. Sir X. 

IinlH'ry. El(*etrl(* innfHe fnrnae(‘K. 11,4(5(5. May 8, 

Eernaire Ele'elrlc aecumnlalors. 11,094. May 9, 

Ix‘nolr. 10,755. Srr X. 

Ix'vin. Eie*etrolvtle gas-gencTators. 11,430. 
May 7. (C.S., 22..5.17.) 

Olelliam jind Oldham. Galvanic batteries. 11,200. 
May 5. 

Owen. 11,332. xVee X. 

White (IkekeT Bros) Ekdivdyf Ic cell, and 
inedhod C)f operating same to f)roduc*e c>xides and 
Iiowders of me*tals and alle^ys. 10,018. Apr. 29, 

Ce)MPLFrE Spec’ifjc'Wions Acx,i:PTEn, 

12,500 (191(5). i). I. Syndicate, Jenkins, Black> 
more, and Howard. Electrolytic oxidation process, 
and apimratns therefor. (125,608.) May 7, 
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1^,008 (1916). Scott and Howies. Electric fur- 
naces for fixation of nitrogen. (126,058.) May 14. 

17,382 (1910). Scott and Howies. Nitrogen fixa- 
tion furnaces. (120,080.) May 14. 

7387 (1918). Hawkins. Electric accumulator 
cells. (115,035.) May U. 

7065 (1918). Clevenger. »SVc‘X. 

12,219 (1918). lierglnnd. Her X. 

14,859 (1918). Fuller Ac<Miiniilator Co., and Jones. 
Blectrode.s for iiriniary and w'condary batteries. 
(125,871.) May 7. 

Xll-FATS; OILS; WAXES. 


XIX.— FOODS; WATER PUBIFKlATION; 
SANITATION. 

Appucations. 

Vickers. Preparation of preaerred 

meats. 10,809. May 1. 

A aerating sewage etc. 

10,489. Apr. 28. 

rx)rlng. Preparation of foods. 10,890. May 1. 
Marsan and O’Sullivan. Treatment of yeast to 
obtain a food resembling extract of meat. 10.715 
Apr. 30. 

WaLson and Young. 10,592. See XVI. 


Aei'LlCA'ilOXH. 

Davis and What nail. Wux-hardenlng process. 
10.175. Ajir. 28. 

Dayton Metal Product h To. 11,4:{9. Sec XX. 
Downs and Hawley. Extract ion of oils and fats 
from seeds, mils, ete., by means of a solvent. 
10 ,H;i;L May 1. 

Hydro-S(‘wag(‘ Oontraeiors, and Ite.Miard. De- 
hydrating and imrlfying wool fat. 11,208. May 5. 

(’OMl'LKTK SPK< Il'K'VTlON A(X'KI*1KI). 

1849 (1919). D(‘ Haedt. Apjiaratus for <‘.\traet- 
Ing oils, fats, sugar, (dc. (12(;,2(;2.) May 11. 

XIII. ™ PAINTS; PI(;MEXTS; VAUNISHES; 

llESJNS. 

ApI’MCA'IIONS. 

(dark, Damji-jiroof washable distemper. 11, 59(1. 
May 9. 

Desachy. 11,181 d 1,187. See VI 1. 

Dunville and ('o., and (Jllniour. 11,077. Sec V. 

Sl*l ( IKK s rio.N Acckitki). 

18,253 (1918). Kohler, Produel ion of a shelhn* 
substitute. (120,729.) May 7. 

XIV. - INDIA-UDIUIER; UFTTA-PEKDIIA. 

(.lOMI’LKTK Sl'KCIBICATION A(’CF.rTKI). 

4941 (1918). Dunlop Rubber (k)., and TwLss. 
Vulcanisation of rubber and similar materials. 
(125,G1HJ.) May 7. 


XV.-LEATIIER; RONE; HORN; GLUE. 

CoMi’LtrrE SpECinc.uiox Acckpifu. 

15,702 (1918). Schlnekinami. Dressing, Oeslilng. 
and unhalring skins. (120,234.) May 14. 

XVI.—SOILS; FERTI USERS. 

Applications. 

Jones, and Newell and Uo. Manufacture of 
sujHirphosphates and like manures. 11,019. May 3. 

Watson and Young. Utilisation of sewage sludge 
etc. for producing manure etc. 10,592. Apr. 29. 

(^.OMPLfrTE Sl’ECIKICATION ACCEl'TEI) 

6445 (1918). Marks (Soc. Anon. Ital. Ansaldo 
& Co.). Production of ferllllstTs. (125,714.) 
May 7. 

XVII.— SUGARS; STARCHES; GUMS. 

CoMi‘LETE Specification Accei’Ted. 

1849 (1919). Dp Rainlt. See XII. 

XVIII.— FERMENTATION INDUSTRIES. 

Appucations. 

Mamn and O’Sullivan. 10,715. 8ee XIX. 

Takamine. Dla static (ximposltlon, and process 
of making same. 11,673. May 9. (U.S., 20,8.18.) 


X.V.-ORGANIC PRODUCTS; MEDKMNAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

( oinimnclal Research Co. Manufacture of 
chlorhydriiLs of gaseous olefines etc. 10,923. 
May 2. (U.S.,* 3.5.18.) 

Dayton Metal Products Co. Hydrogenation.. 
11,439. May 7. (U.S., 5.10.18.) 

Complete Specii-tc.^tions AirErxEi). 

10,211 (1918). Pegrain. Maniifnctiire of prepara- 
tions of jiddition compounds of Iodine and hexa- 
imdhylonetelramine. (117,451.) May 14. 

:i542 (1919). (h’oslield and Sons, and HiUlitcli. 
Mamifactuiv of acetaldehyde. (125,920.) May 7. 

XXr -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

AppracA'iioN. 

larlton. Plates for making photographs In 
colours. 10,831. May 1. 

Complete Speciitcahon Accwted. 

7041 (1918). Kerotypo, Lid., and Middleton. 
Photographic printing paper and transfer processes^ 
(120,149.) May 14. 


XXII.— EXPLOSIVES ; MATCHES. 

ApPI,IC\TJ()N. 

Murks (Du Pont de Ntunoiirs <& (’o.). Composi- 
tion for detonators. 11,417. May 7. 

(’OMFT.CTE SPECTUCXTIONS ACCEPTED. 

12,404 (1910). IIoAvlos. Explosive. (125,000 > 
May 7. 

14,814 (1910). Blaekmore, Cooke, and Jenkins. 
Explosives. (125,003.) May 7. 

15,062 (1910). Marks (Splca). Manufacture of 
balllsHte. (120,013.) May 14. 

15,278 (1910). Vautin, and Produce Mortgage 
Trust. Use of aluminium w^aste lu the manufac- 
ture of expjosives etc. (120,021.) May 14. 

16,010 (1910). Rlntoul, and Nobel’s Explosives 
Co. Exi)loslves. (126,050.) May 14. 

17.328 (1910). Graesser and Williams. Drying 
ploric acid. (120,077.) May 14. 

17.329 (1916). Graesser and Williams. Separa- 
tion and recovery of picric add (126,078.> 
May 14. 

18,900 (1917). Adde. Explosives. (112,C18.> 
May 14, 

9137 (1918). TIsell. Explosive. (110,890.) 
May 14. 

9832 (1918). Tisell and Plllaume. Explosives. 
(126,196.) May 14. 

XXIII.— ANALYSIS. 

Appucaiion. 

Craddock. Penetration mncMneff for testing 
viscous subsUnces. 10,761. Apr. 30. 
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I.-GElflERAL; PLANT; MACfflNERY. 

Agglomeration of granular masses, F. U. Donuan. 
Trans. Faraday Soo., 1919, 14 , 12—13. 

•i nE principal factors causing the aggloinoratioii of 
ums9i*s are stated to be (1) iiatMinuUy distributed 
istress, (2) unequal si7,e of gramiles, (3) existence 
of uustable or metustable forms, and (4) sheared 
or “ flowed ” crystal surfnoc.s, these factors result- 
ing in solution or re-solution in one iKution of the 
material and precli>itation in another.- It. N. 

Patents. 

Cooling apparatus [for liquids and gases]. J. II. 
West, Plundellsands. Eng. Pat. 120,101, Hi.5.10. 
(Appl. 0949/10.) 

The liquid, gas, or vapour to be cool(‘d is passed 
through one or more upright U-pipt‘s with limbs 
long in proportion to their diameter. The limbs are 
freely exposed to the air and are further cooled by 
allowing water or other cooling medium to trlckh‘ 
down in a thin illm on the outside of the pipes. 
The apparatus may be used for cooling concentrated 
sulphuric acid and condensing nitric acid.- P. M. V. 


Drying granular, pulverulent and pasty materials; 
Apparatus or kilns for - — . 11. Ah'xandcr, 

Leeds. Eng. Pat. 120,2.35, 18. 4. It?. ('Ai)pl. tl(;i.‘)yi8.) 

To allow for expansion of the vertical shaft of the 
apparatus described in Eng. Pal. 12.3, (»4h (this J., 
1919, 241 A), the feeding device at the top of the 
shaft is carried in a lH‘Mring which allows foraviul 
sliding ns well as rotatioii.— B. M. V. 


Drying moist in e-hninng substances; Apparatus for 

. J. II. Beebcc. Bochester, N.Y. P.S. Pal. 

l,2t)5,259, 25.2.19. Appl., 10.S.18. 

4'he drying ciiamber is jirovldcd with a perforates! 
I>arUtIoii forming an air si>ace adjoining tlie elrying 
spac'e, and anotlier cliainlKT containing dehydrating 
material In horizontal trays is connoct(*d to the air 
spaw. A fan is plac<*d In tin* connecting conduit 
so that fli(' same air is coiitiiiuonsly circiilatial fi‘om 
the cliambcr containing the <l(‘lj.vd rating inate'rial 
into the air sjtace, and then tlirougli th<‘ drying 
.sirtice back to the di'hydratlng iiiatcrlai. — VV'. F. F. 


Dryer and evaporator. I>. Hill and .T. A. Meroney, 
sen., Assignors to F. E. Tise'ornia, Han Fruncls<*o, 
Cal. U.S. Pat. 1,290, .519, 4.3.19. Ai)pl., 8.10.17, 

The material to be drienl and evaporated is con- 
tained In a tier of horizontal trays in an externally 
heated oven. Warm dry air is pa.ssed ludwoen the 
layers from one side to tiie other, and is then dried 
and returned to tlie oven. Means arc provided for 
reversing the dinvtion of the air and for “ sul- 
phurating ” It before delivery to the oven, 

— W. F. F. 

Dryer. G. Pk Shalto, Cleveland, Ohio. TJ.S. Pat. 
1,297,409, 18.3.19. Appl., 21.8.15. 

A DHVER comprises a horizontal cylindrical shell 
rotating about its axis, which Is slightly Inclined 
to the horizontal. A number of longitudinal 
shelves project radially inwards from the shell and 
are inclined at such an angle that material pro- 

S -esses axially through the shell as It Is rotated. 

ot drying gas is Introduced by a wide tube pro- 
jecting axially Into one end, and withdrawn from 
thte shell at the other end, whUe the material 
travels throngh In the opposite dlrectlon.^W. F. F. 


' Dt'ver. W. K. Petty, Storm Lake, Iowa. U.S. 

Pat. 1,297,727, 18.3.19. Appl., 12.7.18. 

I’HE material to be dried is supported on horizontal 
racks In the upper part of a vertical cylindrical 
ca.siiig; a heating chaiid)er in the lower part of the 
casing in s<*pa rated from the drying chamber by a 
horizontal partition having an annular oiKUiing 
betw(‘<‘u Its j>erif)heiy and tlie W'all of the casing. 
Part of the uall is hiiigt'd to give noci'ss to the 
drying compartment. The luitlre cylindrical sur- 
face' of the casing is surrounded with an outer 
easing forming an annular air space which has 
oiK'iiings at I In* lioltom conmiunicating with the 
almospheiv, and .s( hm'ikmI slots in its inner wall 
eoimnuiiieatlug wlih llie drying eliamher. Hot gas 
from tlu' h(‘ating ciiamber passes around the edgtt 
of the partition into tin' drying cluimher and Is 
dl.scharged from tli«' latter by a ventilator at the 
top. Air enters tlie botloiii of tlu' annular spact) 
and passes into tlie drying eliainbiU’ through the 
slots, and is (liscliuig<‘d with the gas.— W. F. F. 

(Uis-hvated funiaees. J. King, W. (rregson, and 

Taudevin and Gri'gson, Ltd., HlKllieid. Eng. Pat. 

125,258, J0.5.1S. (Alipl. 7832/18.) 

The tond(‘ney to fracture of the upslnndlng tiles 
employed for llu* protection of ttio sld(* jmssages for 
ga.s, in gas-Iieated furnaces of tlu* usual eonstruo- 
tioii, is olivlatcd jii tin* following nianiu'r. The 
.sides of tin* iH'ntlijg ehamher are comiiosed of 
ri'Craetory blocks abutting on tlu' insulating brick- 
work liotli at the sldi's and bottom of the furnaci*, 
but not forming part of tin' main or structural 
waits. 'rii<‘ lower ends of t)i(‘ Mocks are below the 
level of lli<‘ slal) lloor of llii' furnace, while the 
upper ends reaili to I Ik* spring of I lie roof of the 
fiirnaie, but do not form part of (he «upt>ort 
tlK'i'eof. Tin* lieating gaw's jiass llirough (he blocks 
via liorizontal jiass.ages l)(‘Iow the slab floor, eon- 
tinned into v<‘rtleal p.'issages leading through 
inelliied polls Into tin' Iiealiiig eliamber, Tlie lower 
ends of (lie vertii-al passages are continued btflow 
tin* level of tin* liorizontal jias.sagcs, and serve as 
jioeket.s for tlu' reception of debris. .T^ S. G. T. 

h'u) naves. A. »Siiuillwood, London. Eng. Pat. 

12.5, rd.5, 23 t.JS. (Aj>i)l. iiSOl/lS.) 

A xoN'Mm'TM'.i) (yiK‘ of recMiperatlve furnace in 
wiilcli lli(‘ goods an* run Lntu Uie furnace on a 
niovalile carriage. Foiiibustlon chambers exleinl 
loiigitinliiially (liiongli the body of the carriage and 
tile partially luirnt gases pass tlirongli heating flues 
also <‘\teii(ljug tlirough tlie body of the carriage. 
Secondary air is preheated in a nrujK'rative system 
in the crowm of (lie fiirnacc*. Secondary air and 
partially burnt, gases are brouglit, together in the 
goods chaiiiM'r at the sldi's of the carriage throngli 
several port.s wdiieli can in* regulated independimtly. 
The waste gases from tin* goods eliamlxu’ pass 
tlirough the reeuiM?rative systmii in (lie crown of 
the furnace and thence ^tiie chimney. Gas for 
comhusliou is siippJied IBl^er from an external 
source or from a tire box or gas prodm-er comblntsi 
with the furnuee.— B. M. V. 

TiinnrCkiln; Continuous . G. II. Benjamin, 

New York. II.S. Pat. 1,295,95.5, 4.3.19. Appl., 

1.2.17. Renewed 10.7.18. 

A TUNNEL oven througli which tlie goods pass hori- 
zontally i.s provided wltli separate longUudUtnl 
healing chaml>ers within and spaced from the eWe 
walls of the main charnlKT. The heating chambers 
on the op|x>sUe sides of tlie main chamber are con- 
nected across the top, and discharge their combus- 
tion products into a common vertical flue. Oas 
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Cl. I.-OENEBAL; PLANT; MACHINERY. 


and air for combustion are dellvcre<l into the 
bottom of each cliainbcr. Air passes Into the main 
chamber at the l>ottom of the longitudinal spaces 
between the heating chnnitxTM and the adjacent side 
walls of the main ehaniher, llien upwards through 
thes<^ spaces wlK*ro ii Is Ik ' a led, /ind linally down- 
wards over tlie goods In the ehauilM'i* to a central 
discharge oullel In IIk^ floor. -W, F. F. 


pendently adjustable as to height. The water 
which supplies the upward current enters at a 
tangent to the wall of the outer vessel, so that a 
gyratory as well as an upward motion is produced. 

-B. M. V. 

Liquid and gas contact apparatus. A. M. Webb, 
Charlotte, N.C. U.S. Fat. 1,293,270, 4.2.19. Appl., 
19.0.18. 


Treating nfr or other gasrH to remove exee.<^x mois 
lure; AppiuotuH for — . Jj. Dunker, Rugby. 
Fug. Fal. 12.1,2X0, JS.O.IS. (Ai)pl. 10,050/lH.) 

Ala fliat has iK'en eh^aned in wet cleaning 
aj>paralus, e g, that dcwrllxMl in Eng. l*at. 112 ,Im.‘» 
(lids .1., 1!dS, 114 A), contains too much free 
niol.stun* lo lx‘ safe for many purposes, e.g. cooling 
elecirical machinery. To remove this excess 
moisture the air is paascal through an eliminator 
consisting of a number of eloseiy arranged dry baffle 
idates, and provld(‘d with a rotailng or recipro- 
cating shutter or a number of liinge<l flaps for 
shutting off portions of tin* (‘llmimitfn- In sueces- 
Sion, so that aeeumulated water may drain olT. 

-R. M. V. 

Air -crashing apparatus, W, 1>. Fhillps, Rrooklyn, 
N.Y. U.S. Rat. l,2tM;,:il.'), l.ll.lb. A])pl., l.Tb.lT. 

A cAHixo containing water Is i>rovIded with a 
rotating horizontal shaft passing through It above 
the water and carrying spaced parallel discs 
dipping Into the walfu*. Eaeli disc carries on its 
sides, near lh(' edge, bucket.s of conical shape with 
flaring monlh.s, arranged tangentially. The air bs 
passed through tin' casing. The discs may have 
serrated edges, tl*'' buckets l)olng arranged IxTween 
the serrations.— W. F. F. 


Filter presses. W. O. l\Iason, lA*eds. Eng. Pot. 

12:»,;i04, 21 .8.1 S, (Appl. 1,3,557/18.) 

In filter-press plati's of the type made in several 
si^ctlous h(*ld togetlier by bolts, the latter are pro- 
tected from the corrosive action of Ihpior leaking 
through the joints by enclosing them, at points 
opi>oslte the joints, In sleeves of non-cornxlible 
material, e.fp., lend. The sleeves are of larger 
diameter than the bolts and are set In annular 
rewsses cut in the material of the plates.— B. M. V. 


Filter. G. Moore, .Joplin, Mo. U.S. Pat. l,29r>,rK8.5, 
11.3.19. Appl., 11.12.14. 

Liquid to be tillered pasw's under pressure from a 
supply vessel tangentially into the bottom of a 
filtering vessel provided with a transveu’se hori- 
zontal fiU»‘r through which the liquid jiasses 
upwards. I'he ((H> of ilu' liltering vessel Is clo.s(‘d, 
so that the (Mielo.sed body of air maintains the 
l)ressui\' on tin' filtered liquid; when the pres.sure 
In the supi)ly (liamber Is redueed, the filtered Ihiiiid 
may pass in the reverse din'd Ion through the fillt*r- 
Ing medium to a tangential oulk't passage. The 
space Ix'low tlu' filler contains a buoyant solid 
material which uiuler act Ion of the Inflowing 
unfiltei'od llquhl scrubs Tne surface of the filtering 
medlum.-W. F. F. 

[Wet] separators for the treatment of coal, clays, 
ores, etc. .T. M. DraiK'r. Rrldgend. Eng. Pat. 
125,344, 23.12.18. (Appl. 21.529/18.) 

The patent relates to improvements In the upward 
current washing apparatus described in Eng. Pats. 
1849 of 1915 and in,82fi (this ,T., 1915, 1190 and 
1918, 45 A), the lighter material being permitted to 
overflow round the whole circumference of the outer 
vessel (thus increasing output), and the area of 
overflow being adjustable by a tapering collar sur- 
rounding the central fee^tube, which is Itself Inde- 


A FILLER unit, for gas and liquid contact towers, 
coinpriscs a cylinder having a helical flange pro- 
jecting from the inner wall. The flange is of lcs.s 
width than the radius of the cylinder, so that a 
continuous central opening is formed extending 
lengthwise Ihroiigh tlie cylinder.— B. N. 

Refrigeration apparatus. E. R. Sage, Jersey City, 

N..I., Assignor lo R. S. Broas, East Orange, N.J. 

U.S. Pat. 1,290,012, 4.3.19. Appl., 21.1.10. 

A coNDLN'.siNo clianiber is contained In the base of 
the apparatus, a separating chamber i.s mounted on 
th(^ coiuii'iLsiug cliamber, and a rotary compressor 
on the s<‘iinrating chamber. Condensing tubes pass 
liorizonlally llirougii the eondeiislng chamber, and 
water circulates through them to the water jackets 
in lh(* (‘yliuder head.s of the compressor. Lubricant 
from tlu' compressor is collected and passes by 
gravity to a reservoir in the base through a pipe 
wiiich terminates below the liquid level. The 
hduicnnt is n'luriK'd to tlie compressor by a pipe 
from a point below tlu' liquid level. The liquid 
rc'frigcrant Is withdrawn by a i)iiH‘ dipping into the 
condensi'i* and passc's through an automatic expan- 
sion valve for use as required. --W. F. F. 


[Cnov/f/a/;] mitt. T. J. Si ui levant, Wellesley, 
Mass., Awsslgnor to Sturtevant Mill Co., Harrison 
S(|uare, Muss. U.S. Pat. 1,290,134, 4.3.19. Appl., 
0.8.17. 

A cRusiiiNc; mill consists of a casing through whioli 
passes a Iiorizontal rottiling shaft carrying hammers 
wiiich co-operate witli a crushing surfacH'. The 
casing is closed at top and bottom by horizontal 
plates, the upi)er plate Ixilng carried by a vertical 
l)ivot at one corner so that it may be swung open 
to give access to the hamuK'rs and crushing surface. 

— W. F. F. 


Mixing or iynpregnating one liquid ivith ayiother; 

Apparatus for . J. W. VValkor, Assignor to 

C. L. Hogan, New York. U.S. Pat. 1,290,241, 
4.3.19. Appl., 30.7.18. 

A\ npi)a rates for mixing one liquid with another, 
c.g., oil with water, consists of a porous material 
saturated with one liquid, and means, such as a 
pipe outlet embedded in it, for passing the other 
liquid through tlu; material. ~W. F. F. 

Mi ring-machine. F. II. Webster, Oakland, Cal., 
Assignor to C. L. Prowu, San Francisco, Cal. 
U.S. Pat. 1,290,445, 4..3.19. Appl., 21.9.14. 

A MixiNo drum has a longitudinally corrugated 
shell forming cups wiilcli are provided with inclined 
transverse division plates extending partly across 
them. Alternatively, the division plates may be at 
light angles to the longitudinal axis of the cups but 
out of alinement in successive cups.— W. F. P. 

Raising or forcing liquids; Method and apparatus 

for . H, A. Humphrey, London, and W. J. 

Rusdell, Dudley, Assignors to Humphrey Gas 
Pump Co. U.S. Pat. 1,294,271, 11.2.19. Appl., 
11.5.12. 

Sm Kng. Pats. 11,818 and 13,342 of laiirthls J., 
1912, 707. 
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Gaseous reactions under high pressure; Apparatus 

for carrying out . C. Medgyes, Budapest, 

Hungary. U.S. Pat. 1,295,917, 4.3.19. Appl., 26.9.13. 

See Ger. Pat. 274,538 of 1913; this J., 1914, 822. 

Dryer, M. Wittenberg, Portland, and R. W. King, 
The Dalles, Assignors to Padtic Kv/iiK)ra(or Co 
Portland, Ort-g. U.S. Pat. 1,295,94(>, 4.3.19’ 
Appl., 30.6.10. 

See Eng. Pat. 111,094 of 1917; this J., 1918, 46 a. 

[Grinding] machine. Eng. Pat. 121,616. Sve X. 

Rotary furnaces. Eng. Pat. 125,484. See X. 


Desiccating fluids. TJ.8. P.il. 1,2!)7,49<>. See XIXa. 


Distilled teater in pnuer plant. Gor. Pat .‘10r>,3Sl. 
Sec XIXa. 


IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Goal ash; Fusihihly of , W. A. Selvlg, W. C. 

Ratliff, and A. C. Flolduer. Oheni. and Md. 

Eng., 1919, 20, 274—276. 

Labouatouy d(‘tcnnliiatioiis of fnsihllily, In whidi 
the ImiHiritlos are Intimately mixed, an; not 
directly comparahle with the (‘(mdilions existing 
when coal is burned in a furnace. The atmospliero 
in which the asii is healed is of special lmi)or(aiK*c 
when testing ashes which contain relatively large 
amounts of Iron, as ferric iron is readiJy reduced 
to the ferrous eonditloii, and gives a more fusible 
slag than would obtain in an oxidising atmospliere. 
Aslies softening above' 28.10° F. (1555° (b) have sue.'i 
a low iron oxide content that the nature of (he 
atmospliere lu the furnaw lias little iiitluenee on 
th(! fusibility. Tlie point taken as the softening 
temperature is that at whidi the' ash, when moulded 
Into triangular p.vramiels I in. lilgli with a i in. 
base, has fuse;el deiwn into a spherical be'ad (see 
this J., 1919, 125 a). In general (he softening tem- 
]»erature of coal asli from the various coal Ih'hls 
e)f Ihe Uniteel States ranges from 1900° to 3100° F. 
(1040° to 1710° C.) and a edassitle'atioii Is made for 
convenience into refractory aslies, softening 
above 2000° F. (1400° C.); ashes of meelium fusi- 
bility, softening betwet'U 2200° F. (1200° (b) and 
2600° F. (1400° C.); and easily fusible ashes soften- 
ing below 2200° (1200° C.). Tables arc given 

showing the averagi' softening iioints of a large 
number of coals from tlu' interior coal province 
(Great Lakes, Misslssipi Valley, Texas) and of West 
Virginian coals. The former, with only few cxcei)- 
tions, have average fusibility vahu's betwet*n 
1900° F. (1040° (b) and 2200° F. (1200° 0.) and 
different samples taken In tiie same mine show 
little variation. The low softening temperatun; is 
due to pyrites, gypsum, and caldte. The West 
Virginian coals Include representatives of all three 
classes of fusibility.— C. A. K. 


Pulverised coal; Use of with special reference 

to Us application in metallurgy. L. C. Harvey. 
Iron and Steel Inst., May, 1919. [Advance copy.] 
73 pages. 

As compared with liand-flred and hand-poked pro- 
ducers, at least four times the heat eunivalent of 
coal can be delivered to open-hearth furnaces per 
slngleL operator when using pulverised fuel. A 
centr^ pulverising plant is advisable when a 


number of furnaces are in use, but self-contained 
pulverising units are recommended If the coal con- 
sumption is below 20 tons iier day. Combustion 
may be maintained with a maximum of 20% of 
excess air, and the ash and clinker contain Jess 
than i% of carbon, as cowjmrcii with 2rh~35% of 
carbon in (he clinker from mechanicaily stoked 
grates. The conveyance of coal dust by means of 
an air current is condemned; it is preferahlo 
to distribute the dust into containers at the fur- 
nnei‘. Thorough drying of the fuel Is nm*8snry for 
satisfactory oiH'rallon as well ns to eimhle (he 
highesl lemp«'ralure of combusfloii to 1 h* attained. 
Simplieily of eipilpment Is a fealure of modern 
German plant, slow running grinding plant, prin- 
cipally of tile ball and lube mill lyiH?, being used, 
but American praclliv favours the U8(» of hlgh- 
six'cd grinding m.icliinery on the grounds of less 
iKiwer (‘onsumplion. In onl(*r to avoid oontninlna- 
tion of molten mc'lal or other materials by coal 
ash, the fuel must Ik' ilnoly ground, so us to 
remain lu suspmislou In llu' gaseous eurn'ut, and 
be removeil from the fiirnaei'. A degri'o of flne- 
iK'ss wliich will ('iisiire the pa.ssage of 95% through 
a sieve liaving 100 im'shcs in^r liiu'ar inch, ami of 
85% tlirougli a sl(‘ve having 200 meshes jH'r llni'ar 
ineli is satlsfailory in this ri'six'Ct. Lignite and 
pitch may he hiirned in the i)nlvorlsed state, but 
siH'cial grinding mills must be used for the latter, 
ami only pitch with a im'Jtlng iioint aliove 160° G. 
can be successfully I mated In this way. By means 
of eontrifugal force, pitch can lx; rediut'd to shot 
of any size, and tills proiH'.ss is rnon' readily 
accomplisiH'd tlian direct pulvi'rlsntlon. A mixture 
of 30% of pulverised coal and 70% of fuel oil, 
togellu'r with a lixatlvc to prevent the separation 
of the dust by settling, has Ix'i'ii recently used ns a 
fuel under the nanu' of “colloidal oil.” — C. A. K. 


VoUoidal fuels. Report, of (kmimlttee of the Sub- 
marine Ih'h'iici' Asso<'iallon, N<'w York. Gas J., 
1919, 146, 195 

IL mlmixing about 1% of a protective colloid, 
30 to 40%, of coal ])ulv('rls('d so that 95%, passes a 
200-m('Kh sieva', can Ix^ maintained In susiM'iiHlon 
in mineral oil, aloiu' or with tar, ov(*r a iieriod 
of sevi'ral months. If 20%, of tar also lx; used, 
the mixi'd fuel contains Jess than 50%, of mineral 
oil, great ecoiiomicH of which an' llu'n'foro pos- 
sible. 4'li(' mixture can he treated In storage, 
transport, and use just like oil. It was also found 
possible to bk'iid wal far with mineral oil with- 
out the formation of sediment s. (S(;e also this J., 
1919, 165n.)~IL J. 11. 

Steaming horizontal and inclined [gas] retorts, or 
const ructire disUUation." II. J. Toogood. 
Gas. .1., 1019, 146 , 22. 

Iv (la; usual ju-acllee of confinuons 8f(*amlng of 
horizontal gas retorts, a largo volume of gas 
containing niueii water vapour is evolvml during 
the early jieriod, and a small volume of exceed- 
ingly hot gas towards Uie end of (he steaming. 
Reduction of retort torn jiern tun', choking of the 
ascension piiies, and low yields are among the 
adverse results of sucli comlitlonH of evolution. 
Using heavy ehnrges. good “ Iieats,” and super- 
heated steam, the niilhor proiiow's to eliminate 
the adverse fa< lors by coupling retorts In widely 
different stages of carbonisation, seals or valves 
lieing provided In the n;sf)cctlve ascension pipes 
so that by their operation In suitable manner the 
adverse influence of the gas from one retort is 
compensates! by an opposite tendency -on the part 
of the gas evolved during the same period from 
the partner retort. The retort mouthpieces are 
furnished with snitable steam Jets. Considerinf 
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any jyalr of coupled retorts, the coal in the one 
Is subjected to an Initial “ drying ” process lasting 
two hours, l)Oth ascvnsiori pi|X*s being o|)ened. 
During the second jxTiod of four hours the (•oke 
residue in the purtiier retort Is gently steamed, 
the asc'ensimi i)i)»e of this nMort being cIowhI so 
that the water-gas proflueecl i)a.sHcs into the first 
retort and aids the distillation of tin* coal therein. 
A third periofl of two hours’ duration follows 
during which hoth awvn.slon pljK-s are opened, and 
the tempera lure of the coke in the first retort is 
raised above iiornial whilst a fresli charge of 
coal Is undergoing I1 k‘ “drying” pnKH^ss in the 
partner r<‘torl. in lh(‘ fourth i)erlod, lasting four 
hours, lh(' coke in the first retort is steamed, and 
the water-gas passed Into the partner retort. In- 
creasefl yields of gas and li(]Uor are amongst the 
advanlages elainied for the ijracrsa.—J. S. G. T. 

(Jarbonisaiion of coal in (jas-works; Ihe of low 

tcmjx’raturcft in the . Ander.sou. .F. Gus- 

bcleneht., 62, 50—59. 

The author coiupar(‘s the results obtained by tlie 
“coalite” process wllli l}ios(‘ obtaiiU‘d In Dessau 
vertical retorts and eoiielud(‘H tliat the former pro- 
CHiss iH)SseHH(‘H 110 adviiiilngcs to Justify Its adop- 
tion. Tile lnci**‘aHed yields of prodiuMs obtaineii 
by the intnaluetion of steam into Glover-West 
continuous vertical r<‘lorts (<()inpare UlundoU, tills 
.7., 1917, son, 1172; W(‘st, 1917, 12tF4; 19KS, 20 a) are 
referred to, and (‘.\|)erinieiits along iheso lines with 
the Dessau retorls are advoealc'd. 

Ammonia; Incrcasina the yield of in eoal- 

difitiUafion. F. ,Soinui<‘r. Stahl u. Eisiui, 1919, 
39 , 201-^2tW;, 29t -29S, 219— .'{.sk 
Thk KJeldahl met hod of determining nilrogeii in 
coal has bfum found Inaccurate, giving low results 
with Westphalian coals. In (h'lerinlniiig the dis- 
tribution of nitrogen among the products of ear- 
bonlsatlon It was found necessary to iis(^ Simm(*i‘s- 
baeh and Soimm'r’s imlhod based on combust Ion 
with eopi>or o\l(l(‘ (this .1., 1910, 102). The nitro- 
gen balance has been established for a number of 
typical German coals at varying temperatures and 
for each sample the temrxrature of maximum yield 
of ammonia was found. II always lay Indween 
800° and 900° 0.; while the eorres[K)ndiug yields 
of ammonia were from 105 to 20 5% TX'ckoned on tlu* 
original nitrogen of the coal, the main bulk of the 
nitrogen— up to 79%— remaining in the coke. The 
yields mentioned are not reached in normal 
praetlei', wlau'e various factors may oiKU'ate 
adversely. The i)n'Henee of si earn UuhIs to eon- 
.serve ammonia— the a\illior suggests the possible 
formation of a more stable liydroxide N1I/)1I. 
A short ene<l time of contact with the hot charge 
by ra])id removal of tlie gas to a cooler part of 
the plant Is advantag(’<>nN. These conditions are 
realised in the Inetincd etiamlMT (nen and the 
author sees lluTeIn nii a<lvantag(* o\er tlm vertical 
retort. The same advau(ag(' Is realised by Increas- 
ing the size of coke ovens and by lowering 
the level of the upixr collecting fine so ns to 
avoid overheating the gas leaving the ovens. 
Benzol as w'ell ns nmmonln is then'by conaervtsi, 
eai)ociall.v in the latter half of the distillation period 
when the molstim' in the coal has all iK’eii evapor- 
ated. In the carbonisation of coal free oxygen la 
always produced and this, quite apart from any 
extraneous air drawm into the charge, has a power- 
ful destructive action on the ammonia and benzol, 
both of which have very low^ Ignition temperatures. 
It is shown that the oxidation of ammonia by 
air Is detectable at 150° C. while at higher tem- 
l>eraturea Ih la considerable. At 250° C. 5 * 86 % of 
the ammonia (23% Nil, In dry air) was oxidised. 
Moisture acts preservatively, for in air saturated 
at 20 ° 0. only 0 - 89 % was oxidised. . At 460 ° O. the 


corresponding percentages of the ammonia 
destroyed were 12-89% In dry and 2-01% In moist 
air. Against the attack of oxygen, hydrogen sub 
phide, which is always present in distillation 
gases, has a marked protective action, because it 
Is still more readily oxidised. At 100° G. 25% of 
the (0-20% In dry air) was oxidised and at 
425° C. 95-3% of the H^S (1-48% in dry air) was 
destroyed. In contrast with ammonia, the presence 
of rnol.sture if anything accentuates the oxidation. 
The presence of moisture also conduces to the 
liberation of hydrogen sulphide from the coke. The 
ignition temt)eralure is also low (201° G.) and 
thus hydrogen sulphide by its more ready reaction 
with the free oxygen in the cnide gas conserves 
the ammonia and heavy iiydrocarbons. The con- 
sideral)le amount of thiosulphate and Kiili)hnte in 
fnxsh gas liciuor Indicates how extensive this action 
may l>e. Tho moisture of the coal coked in ovens 
()r the introduction of steam into the n'tort pro- 
moh*s this eflVct. The desirability of careful seal- 
ing of doors to exclude air and the avoidance cf 
“ ovorpulling” Is apparent, for even if the oxygen 
is removed by the sulphur it results in the forma- 
tion of eorro.sive acid i)roduets. The presence of 
steam in llie chnrg(‘ inhihils the conversion of 
ammonia iiilo liydroeyanie acid, and cons(H]uent 
loss of yield. The carbonisation of the eoni in 
the w(‘t slate as in coke ovens results in a smaller 
production of cynnog(*n compemnds. Metho<ls nrt^ 
<IeserlbiMl for the del ermi nation of hydrogen 
cyanide in gas liquor and crude gas— both adnpta- 
(ions of Feld's metliods (this J., 1992, 109S). Tlu* 
fresh gas Ibpior Is neu Ira Used wilh A^/1 siilphurh* 
acid, and 5 times Ihe equivalent of N/l lend 
neelalo is added. The mixture is distilled care- 
fully into 10% ammonia wliich is then titrated wltlj 
A//10 silver nil rate. Hydrocy.uilc acid Is wnsheil 
from llie crude gas by an alkaline solution of 
ferrous suli)ha(e, hut the tarry matter collectcHl 
retains a portion if it is not carefully (jxlracled 
by boiling the tarry precipitate willi cniislie alkali 
'Pbe cyanides— now as ferrocyauidc^ - are detei - 
mined by the F»'ld melbod (lor. J. H. 

Oarbonisation and hi/-product rrroverv; ^ome 

fealurcH of . [Tadinq lend for saturators. | 

.1. Ihorp. Coke Oven Managers’ Assoc., Apr. 29, 

1919. Gas .1., 1919, 146. 247—218. 

The objects of coal carbonisation — njelnlliirgleal 
coke, town’s gas, smokele.ss fuel, etc. — are so 
dlvergeul that there is no uniformity of practice, 
nor is this probable in llie futuw'. Analyses are 
given of samples of tar from liorizontal retorts 
Willi low heats; from horizontal n*torta with high 
lieats, and from Dessau vertleal retorts using the 
same coal; and from coke ovens. The vertical 
r(‘toi-t and low temperature tars differed from the 
otlier.s In having a lugh rx^rcentage of tar acids 
(10% and 14% resix^etlvely) mainly eresols. The 
eontout of free carbon and light oils was also 
low. 

To test the (luallty of tlie load used in the 
eonstruetion of saturators, 5 grms. should 1 k' 
heated with 0-8 c.e. of mereury to 120° F. (54° G.). 
I/ead of good quality forms a silvery amalgam, 
and lead of Inferior quality one with a bluish tint, 
while the dross is more abundant and separates 
badly. 

The introduction of l)onzol recovery from 
coal gas is ascrila'd to W. Irwin, who scnibbed 
Manchester gas in 1881 and obtained a yield of 
3 gallons per ton.— H. J. n. 

Asphalt and coal. J. Marcusson. Z. nngew. 

Chem., 1919, 82, U3~-U5. (See this J., 1919, 98 A.) 
The iodine values of coal and various asphalt 
products determined by Hart's method (Ohem.- 
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Zeit., 1906, 80 , 1204), uging Hlibl’s solution, 
ww Asphaltenes from Trinidad asphalt, 61; 
from petroleum pitch, 30; carbenes, 39; carbolds, 
88; and coal, 25'6. Chlorosnlphoiiic acid com- 
pounds were prepared by shaking l grm. of fine/y 
ix>wdered coal etc. with a inixiure of 1 e.c. of 
chlorosulphoulc acid mid (> c.c. of clilorofonii, and 
after staudiiig over-night, treating the mixture 
with ether to sejiarnte tlie excess of chlorosul- 
phonlc acid, filtering tlie Ihpild. and wasliing the 
residue first witli (dlier and tluni wilh wahux Tlie 
product obtained from coal (‘ontained l*37o chloriiu* 
and 9’1% su]])hnr, wlillst an analogous coinponnd 
from carbimes contaimal 1-4", (’1 and 9-1% S. Tho 
calcium salts of the niiro derivatives of asphaltic 
substance's and coal contained from 5-29 to :{-97% 
CaO. The fact tliat all asphaltic snhstnnci's coin- 
blue readily with siilphurle acid indicates that tlie 
oxygen and sulphur in asphalti'iies, carbenes, and 
carlx)ids are in ring formation. Lignite, unlike 
coal, contains no carbolds, but waxy and resinous 
(‘onstitiients, which, by decomposition and poly- 
merisation and oxidation of tile prodiu'ts of ileeoin 
lioslllon, yield carbolds. The main (‘onstitnents of 
lignites are fnraii resins, wliich dllfer from tlic 
furan nxsins of eoal In having a lowi'i- inolc'cnlar 
weight and In being more readily attneked by 
chemical agents. Lignite forms an addition com- 
I)Ound wilh snlphurie ai'ld, containing rjf. fr.'PY. S 
in the ease of a lignite with 1*4% S. The yi(‘Id 
ralculal('d on tlie anliydrons asli-fnv material was 
,103%. Chlorosniphotiic acid, Milphiiilc acid with 
ammoninin pcrsi]Ij»ha((‘, and nicthylal witli snl- 
phurlo acid act in a similar wav upon ligiilti' and 
on coal. A sami)](' of lignite Imd an lodiiK' value 
of 42 1>. A brown resin witli i>iopcrti(*s analogous 
to tliose of llgnit(‘ n'sln was obtained bv the con- 
densiition of furfural wilh strong hy»lro(*lilorl(‘ 
acid. All the cln'inical facts Imlicatc I fiat tlierc 
is no fundamental difference bclwei'ii lignite and 
coal. The swelling up of coal when heati'd is due 
to tlie iin^senec of carbolds, whlcli are not pri'senl 
In lignite. On mixing linely divided lignite with 
a small ainonnt of carliold it swells up on heating 
exactly in tiu* same way as coni. Aniliracife also 
behaves in a similar manner to (*oal xxIk'Ii Ireati'd 
with n'ageiils, and yields similar compounds willi 
sulpiiiiric acid. The nitro derivativi' lias a niok*- 
cular efpiivah'nt of 5 (m. Tlie series peat, lignite, 
coal, and anflii'acile Is Unis analogous to the series 
Ijetroleuni resins, asphaltenes, I'arheiu's, and car- 
bolds, wliich arc all derlvalivi's of petroleum. 

-o. A. M. 


Roumavian Nav]/ fuel oil: Huitahilitu of ok 

hurnimj oil. K. von W'altlier. Chem.-Zeit., 1910, 
«, 19;i. 

Latige amounts of this oil have been wd free owing 
to the ct'ssatioii of ho.stiIIIl<‘s. Tlio oil Is dark 
brown, has sp. gr. 0*8<i7r», and })ossess«'s a sllglit 
smell. Only a trilling rcaetlvily Is disidayed to 
strong sulphuric acid. On distillation in an Engler 
flask, it gave the following fractions: 

175® C.. 102; 175®--195®, 1*79; 195^-22.5®, 8 07; 
2250 — 255 ®, UHl; 255®— 285®, 2tl*74: 285®— 315® C., 
21-28; n'sidiie, 21-79%. The spec'lilc gravities of 
the fractions are higher than for corresponding 
frncllons of American and Knsslmi oils. The dls- 
tlllnte up to 205° 0. (45% of the oil, with sp. gr. 
0-840) was suitable for a burning oil and jioasessed 
good capillarity. In spite of the high sp. gr. the 
flame was normal. The residue from the burning 
oil fraction was viscous and suitable for the manu- 
facture of lubricating oils. Cracking experiments 
at 15 atm. pressure showed that an increased yield 
of light fractions was obtainable together with 
a email amount of coke and a gas loss of 16%. 
The residue after cracking was mobile. The total 
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yield of burning oil from straight dlstllliitlon com- 
bined with the cracking of heavy fractious was 
66%.*— A. B. D, 


Carbon dioxide in ffuscs. Hargreaves. XXIIL 


Patents. 

Artificial furls and processes for manufactnrinff the 
same. A. M. L. Arkell, Cadoxton, Glam. Hng. 
Pat. 125.259, 9.518. (Appl. 78(Kl/]8.) 

The fuel is eomixisctl of a mlxtuiv of small steam 
coal, washcry sell lings, juilhraelte settlings, and 
pit(‘h or similar bllumlnous suhstance. These are 
crushed, mixed wilh sulliclcid water to produce n 
plastic mass, ami llu' mlxlnrc is pugged ami then 
moulded to any di'slrcd Ki:'.c and shape under the 
least pressuH' m'ct'ssary to obtain a linn mass. 
Th(‘ mass retains soiin' vvali'i-, which is subse- 
quently removt'd liy passing tlie blocks through a 
dryer at 990®- 950 ’ F. (al>ont 315®~310® t\), the 
bituminous materials llicn im'lling, serving to bind 
tlie inixtnre into a porous mass.- -.1. S. G. T. 


Coke-oven door. Ti. Wllpntte, Assignor lo A. A 
Wilputle, New Poclielli', N Y. IJ.S. Pal, 
1,299,892, 1L3.J9. Apjd., I2.L18. 

The end of a t'oklng ehamht'r of a horizontal coke 
ov(*n Is forim'd wilh a groovt' in tin' fac(‘ of the 
oven structure (‘Xti'mllng njiwards from the (-oklng 
ciiambcr. 'IMu' dufu- Is ( uclost'd in a im'taJlie frame 
tiaving a rim which cnit'rs the end of thi' coking 
chamlicr. Flanges, jiroji'cling iaU'rally from the 
sides of tile rim, overlap the port ions of the oven 
structure at th«‘ sides of the coldug ciiambiT, and 
the toj) portion of tin* rim, proji'ctliig Inwards 
iK'yond tlie sidis, is si'atcd against the i)ott»>m of 
till' groove, ami Is provided wilh a Iviling surface. 

-11. N. 

Iteiorls for uns production ; Jfi uthuj of horizontal 

. 11. ,1. Toogood, and U. IH'mjisIcr and Sons, 

Ltd., Klland, Yorks. Fug. Pal. 125,189, 11.3.18 
(Appl. 4203/18.) 

noRi/ON’TAi. or iiiclliK'd gMs n'toiMs an' arranged In 
a setllng wilh parallel vertical healing coiululls 
adjacent to their sides. Producer gas is generated 
in a furnace bi-Iovv and pussc's through a burner 
at the bottom of each vertical conduit, in whk'h 
It Is burnt while passing upwards In eoiitaet with 
the retort walls. Suitable openings are arranged 
In the setting so tlml liolh upiier ami Iowit faa'S 
of tile burner openings are accessible for InsiHjc- 
tlon or cle.aning.- W. F. F. 


[Ga«] retorts. U. J. Kew% Exeter. Eng. Pal 
125,499. (Ar>pl8. 9313, 13.4.18, and H43S, 21.5.18.) 

A COAL-GAS ix'tort is provided with means for admit- 
ting highly HUpi'rhealed steam during or after the 
final stages of carbonisation as deKcribed Jri Eng. 
Pat. 124,217 (this .1., 1919, 319 a), the steam being 
admitted to the retort from a eomlnlt extending 
along the bottom. The conduit may be formed by 
making a channel In the floor of the retort and 
covering It with a iiorous or jK*rforated plate, or 
Invefted jierforated (‘liannel ineinlK*r. 'Ihe Inverted 
member may have a longitudinal ridge containing 
the porforntlons, projecting Into the retort, to ovoid 
choking of the orifices. The channel may be pro- 
vided in a channel member below the retort floor 
which is perforali'd. The steam may be super- 
heated practically to the final carbonisation tem- 
perature by passing It through two cmioentric 
tubes projecting Into the furnace.— W» F. F, 
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Cl. IIi.--FUEL ; GAS; MINBBAL OILS AND WAXES. 


Ooal^at; Method of stripping the illuminants from 

and of purifying by means of charcoal, F. 

Soddy, Aberdeen. Eng. Pat. 125,253, 8.5.18. 

(Appl. 7098/18.) 

Abuorption of ethylene from coal-gas by charcoal 
at the ordinary t(‘m[>eranirc ceases when the 
ethylene absorlx'd aniouiils to ratlier more than 
1% by weight of the charcoal, 'riie volume of gas 
subscQueiit J V cxjM'Ih'd by healing the chait'oal l.s 
about 1000 cub. ft. per ton of < harcoal, the oxi)elle(l 
gas being conir)osc(l of oia-llilrd (‘Ihylene, one-third 
other lIJnrnliiants such as (‘thaiui and propylene, 
and one-lhlrd ol Inn* gases. The absor[)tlon of l)en- 
zene conlliiiu's until the charc'oal contains 10—15% 
of Its weight of iKUizene. Th(‘ proex'ss Is best 
applied to coal-gas which has undergone the usual 
purlficalion process for removal of hydrogen sul- 
phide, carbon bisulphide, carbon illoxide, wabT 
vapour, tar, and ammonia. These are absorbed 
by the charcoal and diminish th(‘ efhcleney of the 
charcoal as an absorbent of illuminants. Penzene 
should likewise be removed by a preliminary 
absorption by charcoal. '^J’he benzene and absorlK‘d 
Illuminants ar(‘ subse(in(mtly c<nnpletely expelled 
by lu'atlng the charcoal to -‘100® (!. The char- 
coal Is <‘mploy('(l In layt'rs alxmt 4" thick, and 
3—5 minutes (•oiitact between gas ami charcoal is 
ample. The proc(*sH of absorption and subsespumt 
expulsion may be either Intermittent or eon- 
tlnuouH, or a combination thereof. In both 
processes, a short cycle with rapid heating and 
cooling Is desirable, the d(‘terloratlon of the char- 
coal being reduced by an occasional slower c.vade 
with Increased heating. Ajjparatus for carr.\ing 
out the various proces.sea Is described.— .T. S. (J. T. 


OiU; Cracking hydiocarhon . Gasoline Cor- 

poration, New York, Assignees of 0. J. Green- 
street, St. liouls, Mo., U.S.A. Eng. Pat. U5,014, 
3.8.17. (Ai>pl. 11,212/17.) Int. Conv., 17.4.17. 

The afjparutus consists of several cracking units 
heated In a common furnace and having a common 
oil supply. Each unit consists of a coll of 400 ft. of 
2 in. pljM?, and an expansion drum on the discharge 
side to equalise lluct nations of pressure in the coll. 
The several expansion drums are connected to a 
common water-coole(l condenser. Any uncondemsed 
vapour passes to an absorption lower down w'hich 
naphtha is madi' to flow, and the product is mixed 
with the main distillate. Oil and steam are passed 
under pressure Into the colls, which are so heated 
that the oil is just about at its vaporising point 
wnen it has traversed half the total length, more 
steam bidiig admitted at the mid-point. 'Phe tlrst 
half of each coll thus acts as a i)relieater, and the 
second half as the cracking lube i)roi)er. 'I'he total 
steam admitted amounts to about one-tifth of the 
oil, half iKdng supidli'd w Itli the oil at the entrance 
to the colls and half at the mid point. The pressure 
In the colls (regulated by valve.s betw’een the pres- 
sure drums and the condenser) may be 80 to Vi.! lb. 
JKW sq. In., and the temperature 800®- -1 500® F. 
(about 420®— 820® (\) according to the oil l)eing 
treated. Each coll is made to (hdiver a}>proxlmately 
1733 gallons iht minute. The oil to be treated may 
have sp. gr. 0-7705 to 0-S055. The product is a 
cherry-red oil wdilch on distillation yields a colour- 
less gasoline substitute having a substantially uni- 
form distilling range up to 410® F, (210® C.) and a 
gravity range of 0-7710 to 0-7705. Any carlx>n formed 
in the coils may be removiul without injury to the 
apparatus by blowing air and steam through the 
heated pipes.— T. St. 

jVltro compound ft: Sleparaiion of from natural 

S. Drevfus, Denton, Lancs. Eng. Pat. 
124.475, 19.1.10*. (Appl. 849/10.) 

Mixtures of paraffins and aromatic nltro compounds, 
such as are obtained by the nitration of Borneo 


petroleum oils, are treated with a quantity of strong 
sulphuric or nitric add approximately equal in 
weight to the nitro compound present, and the mix- 
ture agitated at the ordinary temperature for about 
10 minutes. The nltro comiwund dissolves in the 
strong acid which is finally allowed to settle, and 
the paraffin is then run off. The nltro compound 
may be made to separate from the acid by the addi- 
tion of water, or the acid and nltro compound may 
be used direct for further nitration.— T. St. 

Oils; Means for purifying and vaporising . L. 

VVlrtz, Birmingham. Eng. Pat. 124,895, 4.4.18. 
(Appl. 5810/18.) 

CiiiiDE oil containing water which will not separate 
by gravity is plac(?d in a shallow tank through 
which an (‘lulless belt of gauze or oi)enwork fabric 
passes. After leaving the tank the oil-covered 
gauze is subjected to currents of air, under the 
inliuence of wliicli the contained wuiter is partly 
vaporised and partly caused to run off in drops Into 
chaiinds whicli carry it away. The belt, at a later 
stage, i)asse8 over a scrai)er and at this point is 
subjected to a downw’ard current of air. The oil is 
I bus detached from the gauze and passes through 
pipes lo hollers or engines. Atomisation of the oil 
Is assisted by placing ganze sleeves dc. lii the con- 
veying piiM's and admitting compressed air.— T. St. 

[Mineral] oil re/}7iing apparatus. IT. c. Tieete, 
(Pushing, Okla. U.S. Pat. 1,288,934, 24.12.18! 
Appl., 24.11.17. 

The apparatus comprises a separator, tw'O pumps, 
and four .stills arranged in .series. The hot residue 
(fuel oil) from the last still i)asses through a pipe 
h'adlng to one of the pumps and serves to preheat 
the crude oil, which Is forced by the other pumj) 
through tubes extending through the fuel oil pipe 
ami loading to the separator. The heated crude oil 
enters tlie separator under pressure and Impinges 
against a deflecting plate, wlieroby it is atomised 
and gasoline is liberated. From (he separator the 
oil, freed from gasoline, passes to the stills. 

[PeO'oleum] oils: Process of refining, fractionatUtg, 
and reducing — . W. C. and F. E. Wells, 
Golumbns. Ohio. U.S. Pat. 1,20(),244 4 3 10 

Apid., 2.12.13. Renewed, 8.7.18. 

CuuDE |)etrolenm is floated on a lu'atod non-evapor- 
n])Ie fluhl balh, and a permanent gas Is passed 
tlirongh the bath and llKuice tlirougli tlie oil. The 
<dl is thus evaporated to a “ dry residue.’' 
The distillate is recoveretl by passing the gas satu- 
rated with petroleum vapours through a condenser. 

— T. St. 

Ilgdrocarhons; Process arid apparatus for cracking 

and di.s'lilling . A. (’ocliran, Brooklyn, N.Y., 

Assignor to T. Cochran, New York. U.S. Pat. 
l,2‘H),;i(i7, 4.3.19. A])pl., S.l.K). 

A CMUNDUICAL rctoi't, Containing heat-conducting 
metallic balls, is rotated within a furnace on hollow' 
trunnions fixed to the two ends. The outer ends of 
the trunnions are closed, hut a])ertures are pro- 
vided which register witli apertures in the bear- 
ings, Hydrocarbon oils with steam or water are 
admitted to tlie retort through one of the trunnions 
and the resulting ga.ses and vapours pass away 
(hrougli the other.— T. St. 

Furl for internal-combustion engines. T. Mldgley, 
jun., Dayton, Oliio, Assignor to The Dayton 
Metal Products Co. U.S. Pat. 1,295,832, 11.3.19. 
Appl., 7.1.18. 

A FUEL for hydrocarbon engines of a predetermined 
compression value consists of a mixture of two 
hydrocarbons having compression values respec- 
tively higher and lower than the predetermined 
value, In suitable proportions.— T. St. 
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Fuel; Liquid . A. A. BackliaTis, Baltimore, 

Md., Assignor to U.S. Industrial Alcohol Co. tJ.S.' 
Pat. 1,296,902, 11.3.19. Appl., 12.10.17. 

The fuel consists of gasoline, kerosene, and an 
alcohol, blended together Into a homogeneous mix- 
ture by a relatively small proportion of castor oil. 

-T. St. 

Oil; OUaining from shale. F. G. Shreves, I 

Ih'nver, Colo. U.S. Pat. 1 , 207 , 022 , 11 . 3 . 10 . ApnJ., I 
25 . 2 . 18 . ' I 

A RETORT contains a miiubor of iiidepemlently licaiod | 
chambers each provided with a conv<‘.vor so that ! 
shale is worked for^vards and downwards from i 
upper to lower cliamlMn-e, the connections being I 
such as to prevent the passage of matter from lower j 
to upi)er cliambers. Above eacli convevor is a 
vapour dome conneded with a condenser.— T. St. ' 

Luhricants; Process of treating used . J. O. 1 

Handy, Assignor to Pittsburgh Testing I^abora- i 
tory, Pittsburgh, Pa. U.S. Pat. 1,205,.30S, 25.2.10. I 
Appl., 10.2.18. I 

Used lubricants are subjected to clarifying and de- j 
colorising treat nuaits, and any moisture is removed ! 
by treatment with a dry dehydrating agent. The 1 


about the same as Is obtained under ordinary pres- 
sure. The yield of wood charcoal was at least 
45%, as compared with about 33% in the ordinary 
way. Instead of the usual birch wood tar a much 
" milder tar was obtained which bad some of the 
characters of spruce woal tar, e.g., odour and 
solubility in caustic soda; this tar was quite suit- 
able for (lie proiiuvation ot dlalnfectant fLwWg 
soluble in wafer.—J. F. P*. 


Estimation of methoxyl. Hewitt iind Jones. See 
XXIII. 


Paie.m's. 

Coal, shale, prat, wood and other bituminous or 

organic materials; Carbonisation of and 

apparatus therefor. U. T. Heliby, rx)udon. Bug. 
Put. 121,0.30, 12:i.lS. (Appl. 4287/18.) 

The mnterini is finl by a iioppm*, 17, Into n gortes 
of shallow trays, 10, carried by a liorlzoiUal rotat- 
ing frame, ,3. The plane of the lower edge of the 
hopper is horiz<m(al and just alH)ve the tray, m 
tiuil a thin nniform layer of laaterlal is deposited 
on lli(‘ tray. The trays are pivoted on radial arms, 
11, and carry rollers, 12. bearing on a elroiilar rail 
so t Jill I when a gap at one point 
in tlK' rail is r(‘aelied, tlic tray 
tips into a vertieal position 
and dlscliarges the carbonised 
m.ilerhil. Tlie speed of rcvolii- 
tlou of the trays is such that 
fh(‘ earhonlsatlon is completed In 
less than a complete nwoInUon. 
lOaeh tray Is lu'ouglit back to 
Its liorizonlal iH>sltlon by an 
upiiiriu'd portion of the rail 
whieJj (uigages with the roller. 
'Die frame carrying the trays 
rot all's witliiri a fiat gas-tight 
mi'lal casing, 2, Iiavingan outlet, 
for the illst illation products 
a ml (‘iicloscd in a heating 
chamber of brickwork, 1, so 
arranged tliat the luMitlng gases 
pass roumi tlu' upp(‘r and lower 
surfaces of tlie casing. 

—W. F. F. 

DemdouH^ing-earhon; Produet ion of . The 

Tai Kuo Sugar Kclining Uo., t^td., London. From 
M. ()brem!)skl and H. (\ Ueskm*, Victoria, Hong- 
kong, Eng. Pat. 12.5,2.30, 10.1.18. (Appl. 0427/18.) 
Materials such ns wofxl chips, sawdust, coconut 
husks, straw and hay, etc., are mixed with an equal 
weight of calcium chloride dissolved in a sufficient 
(piautity of water to give llic mixture the consis- 
tency of thin pori’ldge, and then evaporated to dry- 
ness umler vaiMium. The resnlllng product Is 
carl)onis(‘d In retorts for 1 to 2 hours at tWK)®— 
800° (k Tlie carbonised mass is washed, acldifled 
with hydroeliloric acid, boili*d, filtered, re waslied, 
and finally ground.— J. S. G. T. 


Charcoal from irood; Manufacture of . A. B. 

Roxburgh, Monkseaton, T. Sanderson, Oosforth, 
and F. 11. Sanderson, Felton. Eng. l*at. 125,430. 
(Appl.s. 10,4.39, 2.5.7.10, and 798, 10.1.17.) 

Wool) Is cau.sed to pa.ss liy gravity through an ft 
ternally heated vi'rticnl or inclined retort. Tlki 
tempera tun' of the retort Increases from Its upper 
end downwards to a maximum value, and then de- 
creases. After subjection to the maximum tem- 
perature, the hot mass Is cooled, either In the lower 
part of the rc*tort, or In a separate discharge 
chamber out of contact with the air. This cooling 



lubrlcjints are afterwards treated with sulphuric 
acid, I hen with a base, and iinally the base and Its 
products are removi'd.— T. St. 


(Jus-heated furnaces. Eng. I’at. 12.5,2.58. f^ce I. 

Ucpaiator for coal. Eng. Pat. 125,311. Nec I. 

Carbonisation. Eng. Pat. 121,0.39. Hce 11 a. 

Distilling apparatus. U.S. Pat. 1,297, .590. 8ce HI. 

Hydrogen. Eng. Pats. 125,112 ami 125.410. »SVr VII. i 

Watcr-rcsisiiug admixtures for cement. Ger. I’at. 1 
.308,874. Hee IX. 1 

Lampblack. Eng. Pat. 121,557. 8Vc XIII. 

Detecting gases. Eng. Pat. 124,453, »SYy; XXI II. 


Ub,-DESTRUCTIVE DISTILUTION; 
HEATING; UGHTING. 

Wood; Course of destructive distillation of in 

a vacuum. O. Aseban. Finska Keinlstsam- 
fundets Meddelanden, 1918. Uhem. Zentr., 1919, 
90, II., 198—199. 

Bibch wood was subjected to destructive distillation 
under reduced pressure (6—8 mm.). The yield of 
acetic acid was 6 9% of the dry substance, which Is 
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acoelemted by a earrent of nir aurroundlng the 
cooling region, such air being anbaeqiiently utilised 
as a hot-air supply for the fire-ohaniber of the retort. 
Water or si earn may also lx? employed as cooling 
agents. The lire-cliamlier is preferably healed by 
the diBlIlIution gases. -J. H. G. T. 


ing a solution of caustic soda into the TSponra 
generated during the distiHatlon of the tar or tar 
oil ns they pass from the still to the condenser. 
The condens^ liquid is run Into a receiving tank 
and the sodium carbolate or cresylate sinks to the 
bottom.— L. A. 0. 


ninfiUitiff oil from coal (nul the like. W. II. Wise, 
Falmouth. Kng l‘at. 1115. IS. (Appl. 

S(;2'J/ih.) 

Vm\, Ih (lishilcd from flie floor of a long retort of 
rectangular cros.s-s('clion willi arched roof, the 
inuxiiiiiim tciiipcialurc not i‘\cc(‘ding -LiO^ G. Ttie 
material Is moved through the retort by a number 
of balaijee-\v('ig|jled .sj)ad('.s aetualed in unison by 
a rf‘cli)ro(aling fivniie. q^Iio spades are free to 
swing only in one din'ction so that on the reverse 
journey lljey j.uss freely ovej- the material. 

—J. S. G. T. 


Haro earth [fluorides]. Gcr. Pat. 310, .m 8Vc VII. 


UL~TAR AND TAR PRODUCTS. 

Pitches and bituminous materials, uilh special 
referonca to steal iue pHehis, II. M. Lnngton. 
Proe. Oil and Colour Chem. Assoc., 1010, 2, No. 7. 
20 jnigcs. 

TliE author dcHcrlh(‘s fully I lie charact<‘rs and n.s(‘s 
of the various pitches and bituminous materials. 
JMethods for the examination of fat i>Iteh(‘s are 
given emlKxlylng delerminatt(m (d' asli e<mlenl, 
speeillc gravity tglyc(*rln-water or aleohol-water 
method), melting-point (by Mansiuidge’s imdlnwl, 
this J., 101H, 1S3T), t’lw fatty acids, sapoiiitica- 
tion and Iodine values, and solubility, llllimalc 
analyses, physleal and cliemlcal coiKstants, and pro- 
perties of fat piLclies from whale oil fatty acids 
and iMilm oil fatty acids are givon.-A. do W. 

Patents. 

[Tar, mineral, vegetable and other oils:] Distilling 
apparatus \for — ]. J. plottc, SI. Gillcs, 
Polglum. n.S. Pat. 1,207,500, IH.3.10. Appl., 7.4.17. 

An npparnlus for distilling tar, mineral, vegetable 
or othtT oils comprises u series of sets of tul»es, 
arranged In cascade, each s('t in a separate ehainbiT 
which is supplied wdth hot gas fixuu a comiuon 
furnace. Steam and oil are admitted to (he lirst 
set of tubes, and steam to each sm-cessive set, and 
the volatile products aiv collected.— W. F. F.’ I 


Anthracene; Produel ion of high prreeni 
Soc. d’Bclalrage, CbautTag(‘, et Force 
Paris. Kng. Pal. no.-sriH, Zll.lS. 

12,011/18) liil. Ciuiv., 2S.0.17. 

Crude anthracene is dissolved by warming it In 
phenol, crv‘.soI, xyhmol, or similar hoiiiologues of 
phenol, separate or mixed. The crystals which 
separate on cooling an* removed by lilt ration and 
washed with benzene or other organic solvent, or 
with an aqueous alkaline solution and then with 
water. The treatment may Ix* repeati*d If desired, 
and the anthracene finally purified bv crystallisa- 
tion from pyridine.— L. A. C. 


!/v . 

Motrlco, 

(Appl. 


Tar acids or phenols; Process for extracting 

from coal or wood tar or coal or wood tar oils in 
distillation or vaporisation of same. H P 
Hlrd, Hlpi)crholme, Yorks. Eng. Pat. 125 446* 
2.8.1«. (Appl. 10,88!5AC.) 


smiuTioN of tar acids (phenol, etc.) from coa 
wood tar or tar oil is effected by running or sp: 


Cracking hydrocarbons. U.S. Pat. 1,290,307. Bee ILa. 

Waterproof compound [from tar]. Eng. Pat. 
125,492. Bee IX. 

Lampblack. Eng. Pat. 124,557. Bee XIII. 

Paint. IJ.,S. Pat. 1,200,770. Bee XIII. 


IV.-COLOURING MATTERS AND DYES, 

Indican; Improved method of preparing from 

indigo-yielding plants. E. JM. Amin. Agrlc. Res. 
lust. Pusa, Indigo, liib. 5. 

The method, which is far more rapid than any of 
I lie metlKuis hilherlo described, gives an excellent 
yield (70—80%) and enn be up])lied to any species 
of plant. liy its use i)iire indican has, for the iirst 
tiiiu*, ^*€*11 pr(*i)ared in large quantities from Java 
indigo (Indigofera ur recta). The fresh leaves are 
t'xliaeted with hot wuiler, so as to dissolve the 
Indican, and fre.slily Klak(‘d lime is added to the 
(‘\traet to pr(‘Cipitate llie impurities, sucli as 
amino-aeids, taniiiii.s, gums, (‘tc. After tilt rat ion 
the purituxl liquor is (‘vai>oral(*d to a pasty syrup, 
from w’liieh the indican is extracted with awtoiie! 
Tlie wet extiaet is evatmrated to ivmove the 
acetone, and on cooling the remaining aqueous 
solution in lee, indican liydrate sei)arates out. The 
crud(* hydrate is dissolved In alcohol, and from this 
solution, on the addition of benzene, pure anhydrous 
indican crystallises out.— W. G. 


Curenmin. P. G. Ghosh. Ghem. Soc. Trans., 1919 
116, 292—299. 

An extended study of the condensation pr(Mluc*t8 of 
curcuniiii witli hezizaldehyde and nitrosodlmiithyl- 
anlline and also of the hromo-deri vat Ives of 
cureumln and its d(*riv!i lives has led the author to 
a.ssign a formula to curcumiii identical with that 
suggestt‘d hy MiloKuidzlvi, Kostanecki, and Lainpe 
(this .1., 1910, 1002) and subsequently confirmed hy 
Lanii»e (this J., 1918, 7(53 a). It is shown that the 
acetyl derivative prepared by Jackson by the action 
of Hcelie anhydride and szxlium uceUite on curcumin 
is, in reality, dljieelyllsoeiircuinln and that isocur- 
curaiii can he obtained from it by de-acelylatlon by 
sulphuric acid Jii ar*c‘tic acid solution. Heller’s sug- 
gestion (Per., 1918, 47, 887) that cureumln and iso- 
eureumiu are geometrical Isomerides thus recelve.si 
eoiilirmatlon.--H. W, 


PAlT-aXTS. 

Dyestuffs; Preparation of monoazo . Farbeu- 

fabr. vorm. F. Payer und Go., liCverkusen Ger 
Pat. 309,951, 26.7.17. 

Amides of 5-nItro-2-nminolx*nzene-l-carboxylic aeld 
In which both hydrogen atoms of the amide group 
ai-e replaced by alkyl or aryl groups, are diazotlsed 
and coupled In acid solution, with sulphonlc 
acids of )8-naplithylamlne or Its derivatives. The 
products dye wool from an acid bath In red to violet 
shades, of good fastness to milling and light, andl 
ore level dyeing. The amides may be obtained by 
the condensation of nitro-lsatolc acid with 
secondary aliphatic or aromatic amines. The 




MaiaBtt., »»* U.1 “ Ofcv V.-F1BBE8 ? IBXTtJUBS j CBM.UI.OBE ; PAPEB . 




metliylftiliU^e of 6-iUt]x>>2-amiiiobeiize]ierl*carboxyl- 
Ic afid melts at 183<^—184® C., the ethylanllide 
at 144^— to ll5® 0.> the dlmethylamide at 213®— 
214® 0., the piperidide at l(i3®— 164® C., and the 
ethyl-o-toluide at 147®— 148® C— L. L. L. 


Picric acid. Eng. Pats, 10, GOT. 17,525, and 121400. 
t^ee XXII. 
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Wool; IJUislirum reaction of . W. Herbig 

Z. an^"e\Y. Cliom., loio, 32, 120. 

The phoiiom(‘na which Von Allwhrdi'ii (this .1., lOP;, 
410) foniid to bo prmlucod on the surl'ace of wool 
by the acUoii of clilorhio water are produced in a 
nnich more i)ronouiKvd lashlon by saturated 
bromine water. The bromine stains the libre, and 
tlius rend(‘rs the charaeterislic i>earMike formation 
on the surtace much more visible. As was observed 
by Von Alhvordeii and siibsotiuently by Nuumaiin 
(this .1., 1017, TOtlj, one libri; ina> show the 
jihenonieiion o\er its whol(‘ surface, whilst an 
adjoining libre may only show it in tdaces. — 0. A. Al. 

(JeUutosc acetates; ahlorofortn-stdnhlc and acetone- 
soluble — 11. Ost. Z. nngew. Chem., 1010, 32, 

00 — 70 , 70 — 70 , 82 - 80 . 

The ctdlulose acetates ari' divided into two classes ; 

(1) primary products of tin* acet.\ lation of cellulose 
or hydroctdlulo.se, which are soiidde in cliloroform, 
proferahly with the addition of a little alcohol; 

(2) s(‘conda ry acetates di'rlved from the primary 
products by mild i»rocesses of lodrobsis or saponl- 
lication. d'he primary acetativs show' a partial and 
fuKitive solubility in acetone and, wliilst their lilins 
from chloroform are i;ood, tlio.se from aetdone are 
iwor and can only be partially re-dissolved by 
acetone. The acetone films from the secondary 
acetates are good and the comphde solubility in 
acetone is a permanent characteristic. The cata- 
lysts available for acetylation fall into two groups : 
(1) tliose containing no sulphuric acid, of which 
class zinc chloride is the only rc'picscntative studl(‘d 
by the author; (2) sulphuric acid or dissociable 
compounds capable of liberating sulphuric achl, 
such as the sulplialeKS of organic I)ascs. A suitable 
acetylating iniAtiire of the lirsf group consists of 
40—7)0 grins, of acetic anhydride, 40-50 of ghiclal 
acetic acid, and 5 — 10 of fused zinc chloride for 
10 grms. of cellulose. Acetylation w'il li this mi.xlure 
at the ordinary temix^ratun' (10®— 20®C.) requires 
from 3 weeks to 3 months and yhdds primary pro- 
ducts of good quality having a comijosltion corre- 
9I>ouding closely with tliat of (Mdlulo.si* trinetdate. 
The process may be shortened to 8-24 hours by 
performing the acetylation at 60®— 70® C., but at 
this temrM‘rature tlicrc is a considerable breakdown 
of the cellulose moleimle and the hliiis are of little 
value. All these preparations are infusible at 
250® C. In acetylation with sulphuric acid suitable 
proportions of tbe catalyst range from 5 to 10% of 
the weight of the wllulose. In no case is the 
primary product free from sulphuric acid In organic 
combination with the cellulose. Nevertheless, the 
amount of combined sulphuric acid Is very variable, 
depending on the composition of the acetylating 
mixture and the time and temperature of the 
acetylation. It would appear that the more pro- 
longed the acetylating reaction at a low temi>era- 
ture, the more complete Is the dlsplaecmicnt of the 
combined sulphuric acid by the acetyl radical, but 
the risk of damage to the cellulose molecule by 
Qcetolysis is greater. With 10% of sulphuric 
add, the time of acetylation may extend to 2—4 
days at 10® C. With methyls mine sulphate. In the 


proporUon of &-10% of the cellulose, the time ( 
acetylation may be prolonged to 6 or 9 days an 
tlie temperature raised to 35® C.; at 06®— 70®C 
acetylation Is complete in 3 hours but a prolonga 
tlou of the lime at this elevated temperature 
to the destruction of the cellulose. The percentag 
of combined miJplwric add in the primary acetatei 
prepariHl with methylamlue sulphate is considerably 
higher than that in eorn‘S|)on(ling aeetates prejtwred 
With liw sulphuric add; it Is gemnaJiy over 1 % 
and sometimes over 3%. When the quantity of 
si]Ji)hurle acid In tiie acvtylatlng mixture Is rnluced 
to a minimum, e.//. 1 -2% on the cellulow*, acetyla- 
tion may he smoothly en'ectcd at 35®— 40® 0. In a 
few’ hoiir.s. With th(‘se small quantities of catalyst 
the best results are obi aim'd by steeping the cotton 
In an exe(*ss of an acetic acid solution of sulphuric 
acid and pri'ssliig out, to the ivqulred limit. Even 
with a total )iiiaiility of only 1% of sulphuric add 
on the eellulos(‘, th*' primary aeetale still contains 
suhslanlial proportions of combined sulphuric acid. 
All the above trials wc'ie made with a large excess 
of ae<‘llc aidiydrhl<‘ npial to 1 5 times the weiglil 
of the eellnlose. WIk'h the amount of anhy<lrlde 
w'as r<'diieed to 213 times lln^ weight of the 
e^'llulose, produels of Ill-delliK'd comitosilion con 
tainh)g large* iu*re('ntage.s of comblue'd sulphiiile 
acid were olilalned, iu‘V(‘rtli(d(‘ss llu'se approxl- 
mati'd moie to tin* normal ae'elale's, hut wdlh a 
breakdown of tin* eellulo.so, w'he'n the time of 
acetylation wa.s p?<donged to .'iboiit 4 days at 20° Ch 
TIk'sc jni.\('d ace tate's, liow'<‘V(*r, W'lnm prej)arcd at 
low tei)q)eraturc,s with a short time of jicetylntlon, 
are we*ll siiile'd, on aecount of tht‘ (‘ase with which 
llu‘y nnderge) sapoidlieal Ion, fe>r the pn'paratlon of 
nioditie'el .seeoneJary acetate's sohd)le In ac<‘tone. 
I’ninary ace tates i>repatvd from previously liydro- 
Iy.*-e<l eellulo.se* elitle-r In no esse'ntial resiH'ct from 
those in-e'paresl fiean ontinary ctdlulose; the 
lllins are ai)parently jnsl ns gooel, but the solutions 
have ge'nerally a lowe'r viscosity and the prwlpl- 
taled prexlmds are* more* pnlvorulent. Hydro- 
cellulose, how'eve*r, Is ace'tylated more* (‘aslly than 
cellulose*, the* a(*<*tylal Ion pro(^e*e‘(]ing more rapidly, 
with sm.'ill 'i' epiantitles of catalyst aiiel at n le)wer 
l(‘mperalure‘. S(*con<Jjiry ncetalcs, permanently 
.soluble* in aee'tom*, are* produced by n modllicatlon 
of the* jirlniary aee'tjite's l)y varie)ii.s preK*es.S4*H, which 
substantially junoiint to a re'giilale'd saponification 
by aelel Jiyelreelysls, In all erases this meal i lien tlem 
lake's pl.Kf* wdlli the* elindnalion of a portion of the 
coinhiiH'd ae'clic acid anel tin* w hole* or the greater 
part of the* combi ne*d siilphurle* add. At the same 
lime the* oplle*al hevo-rotat ion e)f the primary 
acetate Is considerably reduced and tbe melting 
l)oiiit may bo low'e»red. Aceorellng to llayor’s Oer. 
Pat. 2.52, 706, tbe primary acol^ latle)n Is [>erfonncd 
with 1,5% Hulidiurlc aclel and a rt‘strlcted quantity 
of ace*tic anhydride. The* primary pre)diicts obtained 
by acetylation for a short time (1 day) al 
a low t(*mpe*ratnn* re*tain inueli combln(*d sul- 
phuric add (over 3%). If acetylation be* allowed 
to pre>ce*ed feer a le)nge'r time, tlie (‘oiiibliied ac<*tlc 
acid Incn*ases and the sulphuric acid d(‘cre‘aHC8; but 
this take\s place with a profounel hre*aIveIown of the 
cellulose. According to the patent a little water is 
ael(le‘d to tlie primary syriq) and the solution '« 
allowiMl to “ ripen.” In this proe'e-s.s there Is no 
breakdown of the cellulose nnel the viscosity of the 
synips Is nmintnine*d. The* i)crcentage of combined 
acetic add .shows a progre*.ssivc de‘cre*aHe during the 
rIi)oniiig and that of the combine*d sulphuric acid 
falls to 0-25% after 1- 2 days nnel to 0-17% after 
4 davs. The ace*tlc aeld valije‘s, for lnstanr*e, showed 
57-4% after 1 day, 54*0 after 2 days, 50*9% after 
4 days at 20®— 2.3® C., all these secondary acetate* 
being soluble in acetone* and giving good film*. A 
method which gives seof)ndary acetate* of be«t 
quality consists In heating the primary acetate*, 
or the primary syrup* after neutraUsatlon of the 
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milphuric add, with %% acetic acid at 08® 0. for 
many hours. Saponiilcatlon Uikes place in the 
same manner as above, the range of complete solu* 
hlllty in acetone corresponding with a i)erlod of 
heating from 24 to 00 hours and an acetic add 
value between 5fJ*2 and 50-8%. Heating in the pre- 
sence of sniall (piantltles of cafalj^sts, such as 
sodium blsulplmle, leads to a slinllar result; heat- 
ing with aniline or with phenol also brings about 
partial sajion ideal ion and eonv'ersion into the 
acetone-soluble modi tieat Ion. In the case of phenol 
a little wat(‘r must he r)reBent; the same remark 
applies when glacial acetic acid is employed; the 
mjcessary saponidcalion docs not occur in the 
absence of water. The limits of solubility in 
ac<*tone show a fairly wide range, b(‘tween 57 0 and 
50‘9% of eomhlned Jieetic add, nevertheless it is 
not every kind of saponification which lends to 
soliiblllly in acetone and it must therefore Ik‘ 
Inferred that th(‘ diOVnuit hydroxyl groups of 
cellulose* are not all equivalent in this re.spect. 

-J. F. B. 


Paper-pulp in AnxtraJia: PossibtlUivs of manufac- 
ture of . G. Llglitfool. (.'omnioiiwealth ot 

Australia, Advisory ('ouncil of Sci. and Ind., 
Bull. No. 11, 1!)1'J. ‘M pages. 

Tjik various studlt's whicli luivt' been made In con- 
iiectioii with tlie produelion of pa|K*r pulp in Aim- 
tnillu are summarised and dlseus.sed in their UkIi- 
nicul and economic aspects. So far as wood piilji Is 
concerned a serious dllllculty Is (hat, In the main, 
the Austruliau fon'sts an* mlxc'd as regards si)ecies 
and the co.sts of collection and transport are high. 
Of four Tfisina Ilian siM'cies inv(‘s(lgaled, the 
“ stringy hark ” showed tlie best n'sulls for yield 
by the soda jirocess, but at tlui lime of the investi- 
gation the economic factors could not be regarded 
as favourable to the establishinent of a wood juilp 
industry with 'rasinauian tn'es. The only success- 
ful attempt hitlicrto made to produce wood pulii in 
Australia on a commercial scale is that of the 
Queensland Bim* Oo., tnaitiug hoop and buu.Na pirn's 
by the soda-suliihate process, but lids uiuiertaking 
Is only on a limited scale, and as a subsidiary 
oijeratlon to the lumber business, lii order to utili.se 
the lumbering waste and tlie saw-nilll olT-ciits. 
There Is, however, a possibility oC extmidlng tlie 
manufacture of pulp from these soureevs, using 
“thinnings” from Goveriiuiont plantations and 
knotty pine tops, wdiich are at present discarded, 
and of which about 20,000 tons are availahk* inu- 
annum wdlhln transport able distanei' from a pulp- 
ing centre. Another species wliieh des(‘r\i*s atten- 
llon and which grows rapidly Is the caiidleiuit 
(Aleurites molucrana); tills Avood aiipoars to he 
equal to poplar for gi'iieral purposes. In New South 
Wales a munlK*r of tests iiavi* been undertaken and 
a species of mountain gum [Eucalyptus ffonioc(tlyx) 
appears to 1 h* of intmvst. Various propo.sals to 
utilise the woods of e(*rtaln “ ml\e<l ” forosts and 
scrubs in I lie nelgiiliourliood of abundant waier 
supply and elieap ])o\\(‘r have hciMi discussed. In 
Victoria certain s])eeles ot ('iiealyplns (” mountain 
ash ” and silver lop) were at oiu' time worked in 
a paper mill. These woods are ahimdant in Eastern 
Gippslnnd and might he develoiied. In Australia 
the “ remarkable pine ” [P. insiynis) Is planted In 
considerable quantities. Water supply and trans- 
port are not favonrahlo, iait good rail facilities exist 
in the nelghbourliood of tlio forest s. This pine 
grows well and matures In 20 -25 years, and thks 
reserve of timber capable of siTving for the manu- 
facture of pulp by the sulphate process Is likely 
to be extendeil. In W. Austnilla tests have l>een 
carried out on certain eucalyptus si>ccles, from 
which It would appear that 8ui)erlor results are 
obtained in the case of Tasmanian “ blue gum ” If 


the trees are cut In an immature stage. Similar 
remarks apply to “Karri'* timber, wood •from 
8-year-old trees being very much superior In yield 
and consumption of soda to logs from older trees. 
“ Karri ” would appear to be well worth a syste- 
matic development In 8-year cycles. A survey of 
the whole question reveals no material of sufficient 
uniformity of growth and quality to serve for the 
mnnufactiiie of mechank'al wood pulp, and experi- 
ments have been carried out on the planting of 
the Norwegian spruce. The results are not as yet 
conclusive, but It is possible that a profitable plant- 
ing of pulp siiruce might Ik* established in the moun- 
tainous parts of Victoria and Tasmania. As re- 
gards materials other than wood, Investigations 
liave been made wdth “ blady grass ” or lalaug, 
marram grass, and bamboo grass, the results of 
which are not quite conclusive. A sedge {Qalmia 
(Ivcomposita) which Is abundant in the “ Karri ” 
timber-growing districts of W. Australia, has been 
found to be very suitable for (he manufacture of 
pulp for blending witli the “ karri ” pulp. Lastly, 
reriTcnce Is made to the iiroposal for estab- 
Ushing the manufacture of pulj) from cereal straw 
in S. Australia (this J., Ihl7, 27).— J. F. B. 


Hoila pulp manufacture. E. Sutoniu'ister. Pulp 
and Paper Mag., PMO, 17, 215—218, 2i:i— 21(), 21)8— 
2IH, 2St)- 2h2, 800-814 , 827-880, 851-854, 375-878. 

Tiir autlior deals comprehensively with the manu- 
facUire of wood pul]) by I he soda process, describing 
ill delail Die preparation of the citoking liquor 
(♦•austic .soda solution), IIh' rooking op(*ration, prac- 
(iei‘ at various mills with data relative to the types 
of wood enudoyi'd, hy-i>roduetH of rooking, type's of 
dlgesler.s u.sed, washing Dio pulp, blai'k liquor and 
It.s iroatment, and treatment of Dk* fibre prior to 
hleaehiug. 

LU'ood] pulp: Testing moisture in . E. B. 

Slack. Teehn. Committee Canadian Paper and 
Pulp Assoe. Pulp ami IViper Mag., 17, 205— 
270. 

Iv an earlier report, Dk' metliod n'commonded for 
samidlug W(‘t lap ])ulp was to (Mit a sirii) 8 in. wide 
Du' full length of the shei'l. iiie aeeiiiaey of this 
iiK'Diod has been vi'iified by talcing Dui strip sample 
cut (ii'.'in ai'ro.ss Die fac'i' of Dk' roll and conqiaring 
it with Die n'liiainder of the lai). Average of strip 
metliod, .81)’7fiV(', of air dry pulp; average of whole 
laji, .81)82%. Tlie same method has hec'ii apiilied to 
the testing of piilj) made into slu'ets on Bogers’ wait 
mmiiiiie : average of strips, 4r)r»S%; average of 
wlioli' sheets, 4(l'n8%. In the ease of hydraulic 
pn.ssiMl jnilp in laps the strip melhod has Ix'en com- 
pared with Die wa'dge metliod, with the re.su It that 
Die ws'dgo ineDiod has hei'ii found lo lie far more 
aeeiirate. In Diis ea.se 2-ln. strips \\(*re eiit from 
the eeiilre of Du* lap to the outc'r edge, the cut 
portioiKs forming a cross in every four samples. 
Be.sults: waalge method, 54-89%; entire laji, 58-78% : 
strip method, 5i»-2,8%. ; entire lap, 54-11%). Another 
series of tests wmvS carried out with pulp run over 
drying cylinders and made up iu rolls about 18 in. 
in diameter Three rolls are made from the 
maehlne roll w'hlch is slit direct from the 
dryers. The iiU'Diod onqiloyed is to cut a 
strip 3 in. wide acro.ss Die face of each 
roll as it is made up ami collect these strips 
In nn air-tight box. This method has been tested 
by cutting strips from 10 other layers of the same 
roll after cutting It Dirough to the core. Average 
re.sults from to]» layer strips, 71-80%; average of 
19 other layers, 71-90%. The above method serves 
to e.stablish the correct quantity of air-dry pulp in 
tlie roll, but of course would not be suitable for 
sampling rolls which have been in transit or store. 
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For testing such rolls, the foUowlng procedure is 
advised : A test strip 3 in. wide Is taken across the 
face of the roll from the second layer and four 
other similar strips from layers situated at least 
li in. or further from the outside layer. Trials 
made by this method have shown very consistent 
results.— J. F. B. 


Paper sizing. 0. Aschaii. AToddclanden Mn In- 
dustrins Centrallab., 1017, Nr. 4. Chem. Zentr., 
1919, 90, IT., 190. 

In the sizing of pai)er with rosin size and alum, ns 
much as two-thirds of the weight of the alum may 
be lost in the back-water. Tlie running of the si nil* 
on the maciiine with circulation of tiie back-water 
is an imimrtaiit factor in obtaining resistance to 
Ink. The sizing dei)ORit itself consists of a mixture 
of aluminium resinate with free resin acids which 
can be extracted with ether; there is also a small 
amount of free aluminium hydroxide. An excc'ss 
of free resin acid is not an efTective substitute for 
a deficiency of alumiuiuin resinate. Kx|>eriments 
made with resinate precipitates without the pre- 
sence of paper fibre indicated tiiat ferric and chro- 
mium salts could probably lx; used to pro(lu(*(‘ sizing 
effects, and certainly aluminium sulphate contain- 
ing Iron salts as an impurity is a useful sijflng 
agent. Tlie perccuitage of free resin acids In the 
sized paper apix*ars to stand in d(‘finlte relation- 
ship to the total alumina in the ash.— .T, F. B. 


Chrysalis pit. Tagllani. See Xil. 


Decomposition of cellulose, llulcliinson and Clay- 
ton. Sec XVI. 


I'aik.nts. 

Impregnation tif [balloon] fabties or matenals. Im- 
pregnation and coating of fabiies and the Ukc 
,1. II, Maiidlebtug, and .1. IMandleluTg and Fo , 
Alanchester. Eng. I’ats. (a) 12 1, ill I and (a) 121,190, 
.5.2.10. (Appls. 17.5.5 and 17.50/10.) 

(a) To increase the impermcal)ility to hydrogen or 
other gas of fabrics usc'd in the m,‘inura(‘tiirc of 
balloons etc. the uiicoaled side of the fabric is im- 
pregnated with p(droU‘um j(dly or soil parafiin. 
(ii) A mixture of rubber, ceresln wax, lilharg(‘, and 
sulphur is worluMi on the rolls until the nerve or 
texture of the rubber is wholly or partially de- 
stroyed. T1 h‘ fabric is imijregnated or coated with 
this composition dissolveci in a suitable solvent, 
dried, and vulcanised at 285^— 29.5° F. (M0°“- 
140° (h). The finished ni;it(Tial may be coated with 
potrolmim jelly as in (a).- L. L. L. 


[Coating] fabrics used in the manufacture of 
balloons and dirigible airships. It. T. Glaze- 
brook, Te<idington, \V. M. Itouse, London, and 
A. Johnston, Edinburgh. Eng. Pat. 124,520, 
3.3.10. (Appl. 3217/10.) 

The coating consists of gelatin, in plac(; of, or In 
addition to, the layers or coatings of rubber, oil, 
cellulose preparations, etc. The gelatin is used 
alone in separate sheets applied ns a lining, or 
placed between plies of fabric, or compounded with 
pigments, or with dyeing materials, and preferably 
treated so as to render it insoluble. The loss of 
hydrogen through the fabric is reduced to a negli- 
gible quantity, and deterioration of the fabric by 
the action of light and moisture Is greatly retarded 
by the use of gelatin.— -L. L. L. 


Cellulose; Digester's for use in the manufacture of 

and like operations. B. Scliauffelbcrgev, 

TiOndon. Bug. Pat. 124,070, 27.9.18. (Appl. 
15,772/18.) 

In vertical stationary cellulose digesters the circu- 
lation of the liquid Is arranged so that It takes 
place mainly in an upward direction through the 
cliarge, hut to a minor extent, in the upjx'r part 
of the digester, the liquid floAvs dowuAvard lo the 
outlet, thus ensuring tlie efilclent digestion of the 
upix‘r pari of tlie cliargo. Circulation is effected 
by means of an external centrifugal pump, which 
dlscharge.s most of the liquor Into the bottom of the 
digester and at the same time delivers a certain 
proporllon lo a (Ircular dlstrlhuting pljie situated 
in the lop of the dlgcsstcr. q'he Ihiiior Hows to a 
in.aln outlet in the upper portion of the digester, 
connected witli tlie sm tloii orifice' of the circulating 
pump.— J. F. B. 


Ite.sins, fats, and oils from rrllulose, wood pulp, and 

paiirr pulp: Process of e.vtracting . O. Bniue. 

iUr. Pal. :n0,.5.51, 22.5.17. 

The matiM’lal siispcndt'd in liquid is subjected to 
Ihc' action of a finely (ii\hU‘d stre.am of compressed 
air or gas, forceel in fnuii the bottom of the con- 
tainer. 99ie seqiarallon of tlu‘ n'slii and fat is then 
(‘ff(‘cl(‘(l by rjiisiiig the level of the liquor In the 
container so that the* surface* layer carrying the 
se'parateai re‘sln and fat eive'i'flows. — 8. A. 


Leather imitations, felt, and Japanese paper; Pro- 
cess of making prodinis ha ring closed structures, 
.such as .1. Follzcr, lleirn, Sw4lze‘rland. 

V.^. Pat. 1,295,1 IS, 25 2 19. Apj»l., 30.S.1(;. 

A e’Ei.i.uEosE solntie)!! is applleMl lo a web of felted 
fil)r(‘s, tlie* aj)i)lle*al ion be‘ing li(‘Mvie*r at inte*rvals 
iliaii at. inle‘rme*eli.Ml<‘ iK)rlje)us e)f tlie web, anel the 
ce‘llule>s(' Is afterwnrels harde'iied.— Iv. L. L. 


Plastic composition and method of prepailng the 
.mme. 11, A. Ee'vew, Newv OrFaiis, la. U.S. 
Pat. 1,295,533, 25.2 19. Appl., 10.4.17. 

Cei.mu.ose fl<'(4ale* (S5 jiarts) is mixesi with China 
we>e)d (lung) i>il (3 ]»arlH) and cedlulose* nitrate 
(12 parts), anel (he' mixture' is elrh'el or hardened at 
a tempe'rature* sullicie*iil partially to oxkliwi or 
pe>Iyme‘ri.se‘ the tung e)ll.- E. 1^. L. 


Paper; Manufacture of -- [of increased combusti- 
bility]. (E It. Harrison unei W. Bacem, London. 

Eng. Pat. 124,510, 29.2.10. (Appl. 3012/10.) 

Ix order lo Increase the combusllblllty of paper to 
facililale the* (h‘structle)ii of doeaiments, beioks, and 
the like', nit re)ee*llulose, guncotton, or nllro-slarcli 
is incorporated with the' orellimry fibre stock In 
lh«‘ Ix'ute'r, in prope>i tlems which may vary ac(*(jrd- 
ing to the' ele'gre'e* of combustibility eleslred. In 
the' case' of masses of she*e*ts a more rapid combusti- 
bility may be* imparte'el te) the pa])e'r containing 
nitrocellulose' by lue'orporalliig Insoluble* com- 
pounds of calcium or magiu'shim, e.g. the car- 
bemates, where'by a<-e*('SH of e)\\gen lo (he mass of 
sheets Is facilitateel.— J. F. B. 

Paper; M'aterproof . K. Konngal, I’okyo. Bng. 

Pat. 121,().S9, 22.11.18. (Appl. 19,293/18.) 

Papek is painted witli a ve'gctable; paste, pre'ferably 
bracken paste, anel imme'rsed In a gelatin solution 
until conqdetely Impre'gnated. It Is then coated 
with a mixture of chrome alum and ammonia solu- 
tion to render the gelatin Insoluble. The prepared 
paper Is subsequently painted with a first coat con- 
sisting of a mixture of 6 parts of castor oU with 
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5 of lead oxide which has been boiled and mixed 

r lth 40 parts of tun;? oil, heated for about 
hour below 200° F. (93-5° C.), treated with 6 parts 
of Iron oxhle, and again heat(‘d for about ^ hour. 
Afterwards, tlie pai>er Is painted with a st'cond 
coat prepared by mixing 5 parts of castor oil with 
6 of white lead, iK'alliig for J hour Indow 200° F., 
adding to the iiiixliire 10 parts of zine oxide, 20 of 
tung oil, and' la of boiled Jinseed oil, and subse- 
quently healing for aisuit 2 iiours. Doth these 
imlnts may be thinned with jjine oil.— J. F. B. 


Parchmi ntiycil jiaixr, " ruhanincd fibre,*' and the 
like; Manu/nduif of — — . The Manchester 

Oxide ('<*., litd., K. 11. Clayton, .1. Ilnebner, and 
II. F. Wllliam.s, Maiieliester. Fng. Pat. 124,070, 
27.0.18. (Appl. 10,5(18/18.) 

J‘Ai'Kii Is passed through a bath of lid(»eyanate solu- 
tion at 130° (^, w’asbed, ami driial. By treating 
8ev(‘ral sheets simultane'on.sly and pressing together, 
“ vulcanised libre ” may be lu’odiurd. Suitable 
baths an' a solution of ealeimn tldoeyanate of b.pt. 
157° (^, tin' paper being iti conlaet with tin' heated 
solution for about .‘JO seconds; a solnlion In the pro- 
I)ortlon of 1 jiart of mercuric thiocyanate to 2 of 
magnesium thiocyanate, at a concentration such 
that tli(‘ boiling point is tin* pafter bt'Ing in 

contact with the Ihpiid for 15 seconds; (»r a solution 
of equal parts of calcium thiocyanate ami calciiini 
chlorld(‘ having a boiling point of 157° (\ The 
baths may be acldith'd by the addition of 4% of 
acetic acid by volume.- J. F, Tt. 


Papvr-mnhlnu machine. G. McAnlay, Bnmford 
Falls, M(*., As'dgiior to International Paper (h>. 
U.S. Pat. l,2l)(5,2'i|), 4.3.11). Appl., 7.12.17. 

A suoTio\-Rox Is fitted transversely und(‘r a travel- 
ling belt vvhh'li snpi)orls tlie pulp layer, and is fixed 
at one end wdillst tlie oilier end is /irr.inged to move 
la'riodlcally in tlie (lli*(‘cllon of travel of tlie la'lt. 

-^S. ». A. 


Paper-makimj machine. .T. II. Tvc Boy and K. G. 

Ilepmaii, Shawano, Wls. U.S. Pat. 1,297,102, 

n.3.10. Appl., IS.0.18. 

A P.APER machhu' Is provided with upper niul lower 
eoueh rolls, upjK'r and Unvi'r i)r('ss rolls, a drying 
eylhider, a pr<‘ssiiri‘ roll bidow the dr,\er, a siielion 
roll, and a singU' endles.s felt passing between the 
couch rolls and lla‘ [iress rolls, l)etwv(‘n the iires- 
aure roll and thi‘ drying cylinder and also engaging 
the suction roll ~,T. F. li. 


Canvas or other ground or surface for reeenhifj 
an impression in one or more eotours; Process for 

preparimj . ,1. A. D. T^euniiiin, Brussels. 

Eng. l»at. 124,843, 23.10. Ifi. (Appl. 15.050/10.) 

Oanvas or other surface Is coated wdth successive 
coats of compos II Ions of pigments ground with lin- 
setKl oil and mixed w ith thickened linseed oil, each 
ct)at being dried and subjeeh'd to a pouncing opcni- 
(lon before the application of the next coat. In 
each of the siieet'sslve coats there is employed an 
Increasing proportion of Ihiekened oil and an In- 
ereasing proportion of volatile diluent, such as 
naphtha. Suitable eompositlons ai-e: First coat, 
jiowdered pigments, 40 iiarts; natural oil, 10; 
thickened oil, 20; volatile diluent, 10; drier, 1 iwirt. 
Second coat, pigments 40; natural oil, 14; thickened 
oU, 30; volatile diluent, 20; drier, 1 part. Third 
coat, pigments, 40; natural oil, 14; thickened oil, 
40; volatile diluent, 186; drier, 1 part. Amber oil 
may be mixed with the last coat to modify the 
colour.— J. F. B. 


Rattan, etc,; Process for removing natural enamel 

from the surface of . A. Franck-Phlllpson, 

Chicago, HI. U.S. Pat. 1,296,653, 4.3.19. Appl., 
31.6.16. Renewed 25.1.19. 

The material is treated with a solution of an alka- 
line hydroxide containing sodium silicate.— S. S. A. 

Lignin; Method of precipitating from waste 

sulphite liquor. I. Sdraas, Aalvlk, Norway. 
U.S. Pat. 1,297,028, 11.3.19. Appl, 24.9.17. 

The liquor is heated by Indirect heating to a tem- 
perature somewhat below the precipitation tempera- 
ture of the ligniu substance, and Is then transferred 
to a second vessel where it is further heated by 
direct heating to a teinpi'rature sufficient to cause 
I he ligniu to be precipitated.— T. St. 

Silk fibres; Process for treating [degumming] — . 
T. Muto, KoIk‘, Assignor to Knnegafuchi Bosokl 
Kabiishlki Kwaislm, Tokyo-Fu, Inpan. U.S. 
Pat. 1,200,601, 4.3.19. Appl, 25.4.17. 

See Eng. Pat. 100,503 of 1917; this J., 1917, 959. 

'Cellulose acetates; Process of transforming . 

II. Dreyfus, Basle. Switzerland, U.S. Pat. 
f,28(;,172. 20.11.18. Appl, 21.1.16. 

TIke Addition of 7.7.11 to Fr. Pat. 432,016 of 19U ; 
Ihi.s J., 1912, 225. 


CvUutose enters with over 20% of bound fatty acid; 

Process for making . A. Polotsky, Assignor to 

I>eutselie (ia.s_:Iiibliel)t-A.'G. (Auerg<>s.), Berlin. 
U.S. Pal. 1,296,817, 11.3.19. Ap])!., S.2.15. 

See Eng. Pat. 7.5 of 1915; tliis J., 1916, 39. 

I'lteetrieal conductors embedded in cellulose. Ger. 
Pat. 308,016. 8'rc XI. 


Dopes. Eng. Fat. 124,515. See XIU. 


Dissolving shellac. Eiig. Pal. 124,681. -SVe XIII 

Cellulose acetate t'arnishes. Eng. Pat. 124,807 
See XIII. 


VI -BLEACHING ; DYHNG ; PRINTING; 
FINISHING. 

Cotton textiles; Bleaching of with warm 

hypochlorite solutions. M. Frelberger. Filrber- 
Zeit., 1919, 30, 77-80. 

In a wntifiiious bleaching system where the goods 
are progressivt'ly moved forward through the baths, 
wddeh are themselves also kept in motion iu 
counter-current circulation, the necessary accelera- 
tion of the action of the liquor Is obtain'd by 
raising the temperature short of the point where 
spontaneous decomposition of the hyi)ochl()rite sets 
in. The choice of the hypochlorite employed, 
calcium or sodium, is important, and the Influence 
of the temi)crature on the dissociation constant l» 
dilferent according (o whether the solution is 
neutral ftcid, or alkaline. Dilute, warm calcium 
hypochlorite solutions have a more energetic action 
than sodium hypochlorite solutions prep/ired by the 
action of sodium carbonate on calcium hypochlorite 
solutions. The action of warm electrolytic sodium 
hypochlorite solutions, owing to the absence of 
excess of alkali, is probably at least as rapid as 
that of calcium hyp^lorlte. Using a solution of 
sodium hypochlorite prepared by double docomposi- 
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tion, cotton goods bleached warm show a purer 
white than corresponding goods bleached cold, not 
only at the time of bleaching but even after a period 
of 8 years. The drawbacks generall>' assot'iated 
with the use of calcium hypochlorite liquors are 
minimised when the liquors are used warm, lirst 
becnuse the calcium carbonate is not d<'posited as 
a crust but as a loose powder, and 8(.H.‘ondly bccausii 
the liquors are employed at a much higher dilution 
than in cold i)leacl)iiig and media idea i circulation 
is essential— J. F. 1’.. 


1‘ATENTS. 

Z>l/eiti|r red for skim 1o silver for shade; Process 

f^r . A. Woiskoff, llorlin. Gev. Pat. 310,425, 

5.5.18. 

The skin is treated on the surface tinst with a 
mlxtui’c of weak milk of lime willi fermiis sulphate 
and alum, then with ferrous sulphate solution alone. 

A solution of ferrous sulphate, ammonium chloride, 
and potash mixed with litliarge and aigol is 
then beaten Into the skin, which is afterwards 
treated first superfldally with an Infusion of burnt j 
nut-gall to dye the end portions or surface of the ! 
long wool or liair, and Uien more tiioroughly with 
a weaker Infusion of nut-gall In order to dye the 
undiiT or lower portion of tlie hair. At the end of 
the third stage tlie skin has completely lost its red 
tone and upix'ars of a pale yellow sliade. — L. L. L. 


Fabrics havinf/ the property of ini isihility; Produe- 
tion of \ printed] — F. ('ochraue, (tiieadle 
Hulme. lOng. Pat. 125,003, 8.5.10. (Appl. 0587/10.) 

The fahiie is paddi'd in a .solution of a dyestuff 
which will produce two or more colours by afler- 
treatmont wdtli mclaliie salts. Thus, cotton, 
woollen or oilier mah'nnl la padded in a cold solu 
tion of logw'ood, sumac, o^r fustic, and a unliorni 
ground erilour Is (lien developinl by passing the 
fabric through a boiling bath of an alundidnin salt. 
The .si*co!id colour is (h'vcIoiRHl In patches on the 
ground colour by th(‘ aiipliivUion of other imdallic 
salts such as potassium liu'hroniati* or Iron salt.s. 
q-ho fabric is foldial and allow’ed to stand so that 
the pHt<‘lies may sTuead ami mark of)' on the ground 
colour, and is finally dih^fl at a hlgli tciiifM'ratiire 
further l(» (hwidop and to fix tlu' colours. S. S. A. 


Vn.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Nitrous acid and nitrites; Determination of . 

J. S. Laird and T. (h Simpson. .T. Amer. ("hem. 

Soc., IDlfi, 41, 521— 53J. 

The volumetric methods described In the literature 
for the estimation of nitrites are uii.satlsfactory. 
The following method gives reliable results. The 
nitrite solution is run into an excc'ss of standard 
riermungauate acidiliinl with sulphuric acid (1; 4), 
with constant shaking. The exces.s pmmianganate 
is reduced by the addition of an excess of standard 
ferrous sulphate, smliuni oxalate, or hydrogen 
peroxide, and the excess of reducing agent titrated 
with potassium i>ormanganate. The estimation Is 
not affected by moderate amounts of chloride or 
small amounts of bromide. Silver nitrite is not a 
satisfactory material for use as a standard In nitrite 
estimations. Sodium nitrite solution titrated with 
potassium permanganate by tbe method described 
above is a satisfactory standard solution, or sodium 
nitrite solution may be standardised gravlmetrically 
by the reduction of silver bromate to sliver bromide 
by Busvold'g method (this J., 1814, 384), —J. F. S. 


Boric add; Selection of an indicator for ttse in th^ 

acidiwetrio titration of . J. Preseber. Z. 

Uiiters. Nabr. Genussm., 19J8, 86, 28[{— 285. 

For the titration of lioric acid In a solution eon- 
laining glycvrol or mannitol, tlie most suitable 
indicator is phenulpblhaJeiii. -W. P. 18. 


Ammunium nitrate; Effect iny and voiUroUiny 

crystallisation of . J. F. Polling. Chem. ami 

Met. Kiig., 19H), 20, 401 -405. 

The ammonium nitrate liquor leaves tbe 
prcMs-ses at a ti iuiierature not lower than 04^ 0., ami 
IS slightly **<K>le(i In the dilution tank. The tein* 
peratnre is then reduct'd to about 38® 0. by passing 
(Iirongh a battery of double iili>es comprising a 2-In. 
inside piix' ftu* cooling water, enclosed In a 3du. p4»e 
through wliicli the liipior is pii.sscd; a UK'taf spiral 
is wound round ilx' inner plpt‘ so as iit'arly to fill 
the annular spnet'. Kacli unit is provided with 
two batlcrlt's of pri‘-('ot>U‘rs consisting of llvt‘ 
“banks” and a sjwirt' “bank.” 'riie cooling 
water Is Hstai at a It'mpcral urt* above that of the 
water In tht' mains, and llieit'fore a large proportion 
is rt'eireulaled, Iht' small (piaiillty of c(H)ler water 
nMpiirtd being inli’odiiet'd from tbe innlns through a 
three-way lap antomal Ically rt'gulaled to maintain 
a tempt'ralure whlcli will prevent crystiilllsallon In 
the pl|K‘s. 'Po tills t'lid also, tbe flow of lh(‘ cooling 
water Is conlroJlt'd by Ibcrmoslals jdaced in tbe 
liquor oiitbd s. From I be j>n‘-cooier tbe liquor Is 
(b'livcrcd tbrough l(M>p(‘(l i)iiM's Into an equalising , 
tank, and when it Is ncce.ssary to Jnl(*rruj)t the 
delivt'ry to tlu' cryslalliscrs, ibe liquor is rajildly 
circiilab'd by imb'pcndc'nl pumps from tbe ctpialls- 
Ing tank, thnutgb Ibe looped pipes, tind back to the 
tank, Ntifiieb’Ut fiot liquor Ixdng added from the 
dilution tank to nialnlain Ibe clretilt above the 
crystallising lciii}H‘ral lire. If necessary, the system 
can 1 h‘ rapidly diaincd. q"lie air In the pre-cooler 
room Is cln'iilab'ii by iiii'ans of a fan, and a 
regnlab'd proportion of outskb' air Is Introdnwl to 
imiiiilain tbe lcni|M‘raliin' at 90® F. (32® (k). The 
cry.slalii.s<'r jdnnt ('omprises two units, each ooii- 
slMlng of four rooms containing 480 [«ins, (^ach of 
40 cub. fl. capacity, and llu' air supply jier tnlnute 
for the complete Instiillnlloii Is 000,000 cut), ft. The 
liquor run into the finns in tin* ei 7 staUising rooms 
is diluted w'illi distilled waliu' to prtwent crystallisa- 
tion of sodium nitrate and sodium sulphate. To 
minimis(‘ evaporation amt thereby prevent excessive 
surface cooling, a vajiour juvRsure Is maintained 
in the romii wllb a <lew' poliil of 3.5® F. (I'T® C.) and 
u dry bulb t<*miK*ratnre of 45® F, (7*2® (k). Bach 
unit (d tb(' cryslalllslng jdanl is i>rovld('d with tw’o 
annuonla comiu-essors, wbiob are connected to 
ojic'i’ate IndefHMidently or separately. Tbe apparatus 
siqiplleH cold brliHj to di'buinldifiiTH wdiere It is 
sprayed into a mist chamber tbrougb wdilch air Is 
drawn. The b'lnpeirilure and bumidily of the air 
leaving tbe dcbiimldilim s is rc'gulated by tber- 
uioslals. Tb<‘ author describes In souk* detail tbe 
operation of the refilgeralion iilant ami Ibe pre- 
cautions neecK.sary to ensure uniform distribution of 
air in the crystallising rooms.— S. S. A. 


Polyhalite; Occurrem'e of in the older Zechstein 

potassium salt deposits in relation to van*t iloff^s 
conclusions. M. JtosEa. Z. aiiorg. (fiiem., 1910, 
108, 107—170. 

The author discusw's the wcurr(*nce of polyhallte, 
Ca,K Mg(SO )^, 211/1, In different parts of the salt 
deposits, and shows that the facts are in good 
agreement wltli what was to be expected from the 
work of van’t lloff. lie.sldes being found as a 
primary deposit. It also occurs as a secondary forma- 
tion, the result of the metamorphosis of other 
deposits. In some coses the polyhalite Itself has 
been decomposed and can only be recognised by its 
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transformation products, anhydrite, kleserite, 
aylvlne, and camailite, formed through Infiltration 
of liquors rich in magnesium cliloride. (See also 
J. Chcm. Soc., June, U. R. 

Javel extructa [nllnU hyttovhlnrite solutions]; 

Htabllitu of . Fouzen-Diacoii. Bull. Soc. 

(niim., 19J9, 28, 200 -208. 

Alkaij h.viMM-hlr.ritc soliillons, cruituiniiig 5 grms. 
of activ(‘ cliioriii*' jmt 100 c.o., lose v<*ry little of 
their acllvlty during four mouths, if stored in 
bottles of dark yellow glass, even when exi)osed to 
light, in clear hottl<‘.s the loss is very marked, 
alkali h.viioclilorile solutions of varying strengths 
tending loward.s a coniinon limit of about 1 grin, of 
active clilmdno per 100 c.c. — W. G. 


Li)nc bnrniHif in a qns-Jirrd coulnnutus Jciln. W. I). 

Mount. Ciiem. and Met. Fng., 1010, 20, 428-420. 

The kiln Is of I he sliaft lyiie, S ft. In diam. Inside 
the brickwork, and 00 ft. In height to the charging 
lloor. The lina'stoiu* Is charged in batches of 
1000 lb. at intervals of 1!) mins., the jiroductloii 
being al the rate of 2-'» tons ]K*r 24 hours. O'he ratio 
of coal to lime is 1 lo 5 or 0 aeeonllng \u the quality 
of the coal. The ehargi' is tlri'd by prodiUHU’-gas 
made from bituminous coal low In sulphur. The gas 
is pas.sed through vvaliu-eooled balanced valves, and 
Is Introduced Into the kiln at the top of the cooling 
5!one, through tuyi^ri's devsigned to give evtm distri- 
bution of the gas thi'ough the mass of lim(‘slon(*. 
Tnduc(‘d draught is used as it is indcpimdcnt, of the 
height of the kiln and the siz(‘ of the limestone' 
blocks, and is easily contndled. The kiln isoiieratcd 
so as to be cold at the top and bottom, and the teiii- 
IKimture of the intermediate burning zone is care- 
fully oontrolk'd by a iiyrometei’. To prevent “ dead 
burning ” and to utilise fully the heat of the gases, 
the rate of passage of th<‘ lluu'stone through the 
reaction zoik' should be regulati'd according to the 
size of tlu^ linu'slone blo<‘ks fed to the kiln, the 
amount of preheating of the charge iK'fore it 
reaches the reaction zone, and the naturi' of the tire. 
Emphasis is laid on the importance of the kiln 
being so designed as to facilitate chemical and 
mechanical control and mechanical continuity of 
the proct'ss.— S. »S. A. 


Isotmipstic acid; U.rlsfcnce of , P. Barlx'. 

Moult. Schmt., lltlU, 63, 72 -75. 

Duuixo scvi'ral yi'ars’ work on luugst(‘n the author 
has never nud with a specimen of the im'tal having 
a liiglu'r at(.mic weiglit than 184, and doubts the 
existence of m'otungsten as dcscrllx'd by Gerln'r (see 
this J,, 1917, 1181). Further, Isotungstlc a('id does 
not appt'ar to e.vlst, and the ammonium Isotungstate 
obtained by (JerlM'r was actually ammonium sodium 
tungstate. (See also J. Ghem. Soc., June, 1919.) 

-W. P. S, 


Carbon oxysulphidc; Attemptvd synthesis of . 

F. Gonzillez and E. Moles. Anal. Ffs. Qufm., 
1919, 17, 55-59. 

Pure carbon monoxide was passed over the surface 
of sulphur heato<l to 110° and 200° C. in a sealed 
appamtus and the gas mixtuix? formed subjected to 
the action of the electric spark. No fonnatlon of 
carbon oxysulphlde was observed.— W. S. M. 


Radium emanation; Chemical action produced bp 

. /. Combination of hydrogen and oxygen. 

S. 0. Lind. J. Amer. Chem. Soc., 1919, 41, 531— 
551. 

The vehxilty of combination of hydrogen and 
oxygen under the Influence of radium emanation is 


the same In spherical and cylindrical vessels; it 
depends only on the quantity of emanation and the 
gaseous pressure. The velocity constant is de- 
creased by Increasing the volume of the vessel. 
Excess of oxygen increases the velocity, the increase 
iK'Cumiiig greater the greater the excess of oxygen. 
An excess of hydrogen has the opposite effect. ITor 
each pair of ions produced 3-9 mols. of water are 
formed. (See also J. Chem. Soc., June, 1919.) 

-J. P. S. 

Radium emanation; Chemical action produced by 

. If. Chemical effect of recoil atoms. S. C. 

Lind. J. Amer. Chem. Soc., 1910, 41, 551—569. 

The action of radium emanatlou in causing the 
coinbinalioii of hydrogen and oxygen in sphei’es of 
small voluiiK* is (>— 7 times greater than the normal 
valiK*. This is due to the ionisation caused by the 
recoil atoin.s. (See also J. C2iem. Soc., June, 1919.) 

-J. P. S. 

Doiihh’ salts and complex salts; Cryoscopic investi- 
gation of in aqueous solution. E. (kiriiec and 

G. Urlmlu. Bull. Soc. Chim., 1919, 23, 131— 13G. 

A DL'iEu.Mi.WTioN of llic lowcrliig of thc freezing- 
|)oint of a solution of two sails together in water 
gives an imliculion of the formation of a double 
salt. A dilTerence between the values observed and 
ca leu la led indicates the existence of a double salt 
In solution, and this (linVri'iice is at its maximum 
when the two sails are prcs(*iit in the molecular 
proj»ortlons In which they occur Iii the double salt 
ilsi'lf. J’he cases studied w('rc (‘adinliim iodide and 
the alkali iodides, cadmium bromide and alkali 
hromkk's, and cadmium chloride and alkali 
ciiloridcs.--W. G. 


Selenium: Colloidul . J. Meyer. Z. Eloklro- 

clK'm., 1910, 23, 80-82. 

(^>LLOii)AL sell'nium is obtained by the action of 
diliilc sulphuric acid on very dilute solutions 
of sodium selenosulphate : Na^SeSO^-f II^SO^-- 
Se-fSOj+HoC+Na.SO^. The solutions are orange- 
yellow to dark red In colour and on filtration 
through a Zsigmondy ultra-tiller give colourless 
solutions which are very stable. (See also J. Chem. 
Soe., June, 1919.)-J. F. S. 


Tempcratuie eoc/ficients of eufalysed and non- 
eatalysed icncitons. N. R. Dliar. Ann. Chim., 
1919 [lx], 11, i;;o~223. 

A MORE detallei] ncoount of work already published. 
(See Trans, Chem. Soc., 1917, 707.)— W. G. 

Electromotive activity of carbon monoxide. 
Auerbach. See XI. 


DahuEs solution, (hillen and ITubhard. See XIXa. 

Den.Hities of mixed acids. Pascal and Gamier. Sec 
XXII. 


Phosphoric acid. Winkler. See XXIII. 
Phosphoric acid. Karaoglanow. Sec XXIII. 


Patents. 

Nitric acid and ammonium sulphate; Manufacture 

of . A. T. Cocking, and Kynoch, Ltd., 

Birmingham. Eng. Pat. 125,444, 1.8.16. (Appl. 
10,862/16.) 

Power for the operation of an electric arc furnace 
for the production of nitric acid from the 
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atmosphere is obtained by burning solid fuel in 
a gas producer. The ammonia recovered from the 
gas is combined with the nitric acid produced to 
obtain ammonium nitrate. The nitric acid Is 
subsequently regenerated for use in nitration pro- 
cesses by heating with excess of sulphuric acid 
(waste acid may be used), under reduced pressure 
in a continuously operated plant. The quantity 
of acid used for the decomposition is in greater or 
less excess according to whelhtT it Is desired to 
obtain an acid solution of ammonium sulphate for 
use in the manufacture of nltrophosphate ferti- 
liser, or a slightly acid solution for the production 
of ammoiiiuin siih>hale crystals.— S. S. A. 

Sulphuric acid; Method nad upparatuft for con- 
centrating . A. r>. Newm.an, Langeloth, Ta. 

U.S. Pat. 1,294,520, 1S.2 19. Apph, 28.10.10. 

The distillate obtained In concentrating sulphuric 
add is recovered in the (Hover tower or in tlie 
succeeding chambers, being maintained alK>v(‘ Its 
condensation temperature nuniuwhile by contact 
with the flue system betwe('ii the roasling fnrna(‘<‘ 
and the Glover tower. — W. K. F. P. 

Sulphuric avUl; Apparatus for and method of 

concentrating . J. Patten, Pallliiion*, 

Assignor to S. M. Shoimiaker, Eccleston, Md. 
IJ.S. Put. 1,294,827, 18.2.19. Appl., 21.10.17. 

In an apparatus comprising a connected series of 
conceutralors arranged at succ(‘sslvely h)w<'r levels 
above a furnace, means are provided for liitro- 
dnelng the acid al (lie uppc'r einl of the series and 
for npiilying (lu* high<‘st d(‘gric of heat at the 
same end.— W. 10. F. P. 

Sulphur dioxide in burner gases; Apparatus for 
the automatic determination and recording of 

. A. AhramskI, Koulgs((dn. (Jer. Pat. 

309,981, 15.12.17. 

The apparatus conlains three eleclrie (‘ireuits, (lie 
first of M'hicli inoludcH a selenluni r«'si.slanc(‘, the 
second o])era(e.s (lie valves through wldeh tin* gas 
to be tested and a standard iodine .solution are 
supplied to and <lischarged from the reaction 
vessel, and the third a<.*tuat 08 the recording device. 
’When the sehmium cell is suflicleiitly Illuminated, 
a galvanometer needle, provided at its i>olnt with 
a sliding contact, swings over to the stop and 
closes the second circuit. The wdimium cell Is 
niumina(e<l by light which passes lliyough the 
iodine solution, and hence recciv<‘,s nior‘‘ and more 
light as the iodine solution is deecdorised by 
sulphurous acid.— St. 

Elvctrolgsing salt solution; Apparatus for . 

T. Matsushima, Kanagawakeii, Jajuni. Eng. 
Pat. 114,023, 28.3.18. (Ap|»l. .5479/18.) 

The apparatus comprises an outer tank ('ontalning 
the antMies and an inner lank witli cathode. The 
inner tank is provided with a thin liorlzontul 
layer of mercury supported by a i>orou8 disc form- 
iug tlie base of the tank, so that tlie sodium Is 
taken up by the lower surfac'^^ of the mercury 
layer and recovered at the upis'r surface as caustic 
soda. (Reference* is directed, in pursuance of 
Sect. 7, Sub-s(‘et. 4, of the Patents and Designs 
Act, 1907, to Eng. Pats. 17,109 of 1892 and 24,274 
of 1893; this J., 1B93, 277; 1894, 404.)-R. N. 

Bulphuryl chloride; Ma7iufaciure of . A. 

Boake, Roberts and Co., Ltd., Tx)ndon, and T. H, 
Diirrans, Oxford. Eng. Pat. 124,542, 26.1.18. 
(Appl. 1520/18.) 

Sulphur dioxide and chlorine are caused to react 
In the presence of one, or more, of the following j 
substances: terpene hydrocarbons; eaters which { 


are compounds of saturated alcohols or of mouo- 
hydroxyphenols with monobasic aliphatic acids 
containing carbon, hydrogen, and oxygen only, 
and also trlphenyl phosphate and trlcrt^syl 
phosphate; ethers which are the mixed or simple 
saturated aliphatic ethers or the simple saturated 
aromatic etlh*rs and lilso the terjHjne ether olneol 
(eucalyptol) and the saluratwl mouohydroxy- 
l>hcnols whicli contain one Ix'iizeiie ring only, (ho 
ethers, ph<‘iiols, and esters iK'Iiig limited to (hose 
which contain carbon, hydrogen, and oxygen only 
but no subsllfutliig group or groups other than 
radicles containing cail)(>ii and hydrogen only. 
R(‘.icli(>n occiirs ^^ilh()lJ^ the aid of light or j)res- 
siirc. 'J'lu* g;is<'s may he passed into the reac*llon 
vessel either together or alternately and elllier 
continuously or intcrmitl(*nlly. The* teiujK'rature 
^nouhl lie siitHclc'iitly hiw to prev(‘ut the catalyst 
and the sulphurvl ehlorldc form<*d from volat fus- 
ing hut sutrielently lilgh to pn*vcnl the catalyst 
from s<illdif.\ ing. fl'ht* follciwing catalysts have 
lx*en foiiml to he ])artleuliirly advantageous: 
pineiu* and liiiiooiMK* ; methyl nec'tah*, Isojimyl 
formate, elh\l hulyi'ate. iih(‘n.\l acetate, plu'iiyl 
ethyl acetate. gl>c<‘n>I triacetate and oils which 
are csj(‘rs of gly<*erol: ethyl cth(‘r, Isohutyl ether, 
Ix'iizyl ether, cres> 1 (‘(her; (rii>lu‘nyl phosiihate, 
trlcresyl jfliosphatc' — H. W. 


Sodammonium sulplmie from nitre calcc or other 
and sodium sulphates; Production of — 

H. M. Dawson, Dvds. Eng. l*al. 125,311, 
11.9.18. (Appl. 11,7511/18.) 

Ni'iue cake and sulphuric acid an* dIssoIv(‘(l In 
water or in tin* mother li(inor obtained In a later 
stage of (ho proe«*Hs, and Jhe M(*Id Is neutralised 
with ainnionia. 9'he pr(>]M)rtiou of nitre cake and* 
n(’id Is such that aft(*r iK'utrallsntlon the solution 
contains ammonium sulphate In exc(?8s of sodium 
Hulphal(* (('.(/., ill the mol(‘cular ratio of 2-5 to 1*5). 
I'lu* eone(*nlr,'il ion of tin* hot .solution Is adJusU'd 
by the addition of wal(‘r or by evai)oratlon, to 
contain lOD- 140 mnl<*cidcs of salt iM*r 10(H) mole* 
cul(‘s of wal(‘r. On cooling, sodammonium sulphate 
crystallises. E(}ni valent (luantilles of sodium 
sulphate and snliihiirie acid in tin* form of nitre 
cake and acid an* added to the* mother liquor, 
the concentration of the* hot solution obtained is 
udjust(’d, and a further quantity of sodammonium 
sulphate* ery.slals prodiK’od by cooling. (See also 
this .r., 1919, 98 t.)-S. S. a. 


Alkaline niUmles; Process for the production of 

bg o.ndaliitn of ammotiia. F. Bensa, 

Genoa, Italy. Eng. Put 125,453, 4.8.16. (Appl. 
11,036/16.) Int. Gonv., 4.8.15. 

A MiXTiJiiE of st(‘ain, anunonlacal gases, and a 
considerable quantity (d' air or ()xyg(‘ii is Intro- 
diici'd into a retort Uialntalned al 600°— 800^ 0., in 
which the ga.ses conu* in contact with, first a 
laj'er of platinised or palladiniiiiscd aslx'stos, and 
then s<.*parate lasers of copp(*r oxide, iron oxide*, 
and oxides of ran* earths. The gases Issuing 
from the r(*tort an* led dln‘ctly through a scries 
of receptacles containing sfflid alkali carbonates 
Imated to 300°— 350° G. Tlu.* alkali nitrate formed i 
fuses and is drawn ofl'.— L. A. G, 


Sodium cai'bonatc and ammonium sulphate from 

bisulphate of soda; Manufacture of . G. N. 

Vis, Barl.s. U.S. Pal. 1,294,520, 18.2.19. Appl., 
21.9.17. 

An aqueous solution of sodium blsulphate Is* 
treated with ammonia and then saturated wlth^ 
carbon dioxide under slight pressure. 

— W. B. P. P. 
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Ammonia; Process for the production and purifl- 

oation of . W. S. Landis, Anslpor to 

Amerifjin Cynaamld (.’o., New York. U.S. Pat. 
1, 290,8:30, 11.3.10. Apid., 5.11.18. 

Aif Impure cornpound (r.ff., a eyanaiulde or 
(•yanlde), Is iiij.vefl to a tliln i)aslo water, and 
after removlnir s«)nie of tli(‘ irntairilh's by blowiu;? 
with an Inert gas, li is he.ib'd under iu'(‘s.siir(‘. 

- S. S. A. 

Potash and thr Iilrr; Mrtliod of extracting . 

A. L. Andrews, As.sigiior lo II. F. Kelley, 
Auburn, .Me. L.S. Pat. l,20f>,035, 4.3.10. Appl., 
0.3.18. 

I* 0 'jA.sH-KKMiJN(^ silieat(‘, r.//,, felspar. Is treated 
will) an alkaline-earth li.vdroxide (c.g. llnu‘). In a 
series of fraetional dIg(‘sllons in eounter-eurrent, 
each fresh (‘iiarge of ielspar and lime being treattal 
with the ll(]uor S(‘paraled from the sludge of the 
previous extraction.— S. »S. A. 


Potassium compounds; Piofrss of obtaining 

G. F. von Kolnit/i, Stockerlown, J*a. U.k Pat. 
1,200,141, 4.3.10. Appl., 1.718. 

Natural pot asHlum-lxja ring maltulal is exiw>sed at 
about 350*^ (k to lh(‘ acfi(m of gaseous hydrogen 
chloride and tlie imlnssiuni ehlorhU^ formed is 
reeoven'd as such.- S »s. A. 


Potassium salts; Proerss of c.rtHKJing — ~ from 
felspar. Process of e,it)aeting potassium [salts] 
from minerals. Pioirss of piodneing potassium 
salts. II. llbinu‘nl>erg, jim., Assignor to 
Chemical Constnieiion Co., Los Angeles, Cal. 
IJ.S. Pats, (a) 1,20(;,457, fu) 1,200.158, and 
(c) 1,200,450, 4.3.10. Appl, (a) 23.7.17, ta) 

(c) 4.12.17. 

(a) Felsi'au is mix(’d wiili an acid sludge and an 
alUullne*earlli sulphat(‘, h(‘at(Ml in pi’(‘sene(' of air, 
and the solulOe potassium salt thus formed Is ex- 
tracted. (IP A mineral containing potassium oom- 
I>ouud» Is mixed wllli a nitrate, e.g., lead nitrate, 
which evolves nitric acid when heaPsl, and the 
mixture heated until it fuses and all the nitrogen 
oxides are exi>elled. residue is treated with 

an aeld and the solul*le polas.sium salt extracted, 
(c) A iK)VNalered mineral containing pot.assium 
compounds is I’u.sial witli a reagcuit capable of 
rendering th(‘ i^olassiiim eompounds soluble, e.g., 
sodium eai'lionate ; tlie fus«'(l mass is extracted 
with wal(T, treated with sulpluir dioxide, 
<lehydrat«*d to render tlie sllientes ins<>lubl<‘, ami 
lx)tHSsium Bulpliite t'Xtraeted from tlie prcnluet. 

- A. 11 S. 

Potassium nitrate [Jrom gases from cement kiln.H]; 

Process of producing . II. lUumeiiberg, juii., 

Loa Angoles, Cal. P.S, Pat. 1,200,100, 4.3.10. 
Appl, 2J.1S. 

Gases eontuining potassium eoiiiiK>iinds and cement 
dust in susiiensiou are passed througli a solution 
of a metallic nitrate, e.g., sodium uitrate, the 
solution being afterwards <‘va porn ten! to dryness 
to render the silicates insoluble; polassiuni nitrate 
is then extracted from the product with water. 

—A. B. S. 

Potassium chloride [from cement-kiln iFrtse.vl; 

Process of making . II. BlumenlH^rg, jun., Los 

Angides, Cal U.S. Pat. 1,200,401, 4.3.10. Appl, 
28.1.18. 

Wasie gases containing potns.slum conijiouuds and 
cement dust are treated with an ac^uoous solution 
of sodium chloride, so as to form potassium 
chloride, which Is afterwarda separated from the 
80liition.~>A. B. S. 


Potassium salts; Apparatus for recovering 

from cement kilns. Process of recovering com- 
pounds from waste gases of cement kilns and 
the like. IL Blumenberg, jun., Oro Grande, Cal. 
U.S. Pals, (a) 1,200,402 and (b) 1,290,463, 4.8.10. 
Appl., 15.3.18. 

(a) An apparatus for recovering potassium com- 
pounds carried in suspension in hot gases, com- 
[irises two jirecl pita ting chainliors, and means for 
bringing a precipitating liquid into contact with 
the gases lu the cha mixers; a large portion of 
tlie iiofasslum compounds and practically all the 
otlier solids are precipitated In the first chamber and 
the rem.alnder of tin* potassium comriounds In the 
second eliamlK'r. Tlie solutions from the two 
chambers are collected indeiHUidently. (a) Hot 
g.as(‘H from e(an«'nt kilns are passed successively 
tlirough two precipitating chambers. In the second 
eliam!x‘r tlie precipitating llipiid Is sulphuric acid, 
and a clear solution of potassium sulphate is 
formed.~A. B. 8. 

[Potassium compounds;] Process of treating 

cemcnt-ktln gases [to recover ]. Process for 

recovering potassium compounds from tcasie 
gases of cement kilns or the like. 11. Blumen- 
lH‘rg, jun., Oro Grande, Assignor to Cliemlcal 
Gonstriietlon (Y)., TiOS Angeles, Cal. U.S. Pals. 
(A) 1,21)0,4155 and (n) 1,200, 40(5, 4^3.10. Appl., 
21.4 and 20.5.18. 

( \) Hot gus<‘s from ceiiumt kilns are cooled and 
freed from most of the suspended e<‘meiit dust. 
Ilien treated with a liquid lo extract llie remalmhu’ 
of the (‘ciueiit dust and a iiortion of the polassiuni 
eompounds, and afli'rwards pas.sed through an 
.aqueous mixiure containing a compound having an 
alllnily for carlion dioxide, wlfereliy the remaining 
I>otas.siuni <*ompounds ar(‘ (xuiverted into bicar- 
iMHiale. (a) Hot gast^s from eiunent kilns arc? 
eooli'd lo 200'^ F. (0.‘»°C.) and saturated witli 
miueous v.ipour ami tlum cooled lo 40'^ F. (5'^C. i 
by pa.ssing through a refrlgiTator whereby tlu' 
vapour is eondmised ami (“olh‘(‘ts I lie polassiuni 
(ompound.s.— A. JL 8. 

Potassium sulphate; Proriss of producing — - — . 
11. BlurnenlH'rg, jun., l/)s .Angeles, Cal U.S. 
Pat. 1.207,0:18, 1S.,3.10. Aiipl, 2.1.18. 

PoTAs.sitJM sulphate is pn'pared by jiasslng waste 
gases containing ]>otassinm eomiiouiids in suspen- 
sion and eari)on dioxide through an aqueous mlx- 
lnr(‘ eontaiiiing an alkaiine-e.arlh .sulphato and 
llu'ii separating iiotasxium sulphate from the 
.solution. B. S. 

PoUissinm compounds from cement-kiln gases; 

Appaiatiis for rveoveiing . II. Blumeiiix'rg, 

jam, Oro Grande, Cal' U.S. Pat. 1,207,0.30, 
IS.3.10. Appl, 15.3.18. 

An apparatus for separating potassium eompounds 
from cement -kiln gases comprises a dust-precipi- 
tating chamber, a proelpltating tower, means for 
circulating an aqueous mixiure through the tower 
lo preclpilnle the cement dust and iiotassiuni 
compounds, a condemser connected to the tow(‘r 
and provided with vm-tical tulx*s oixm at both 
ends, and means for collecting and concentrating 
I he aqueous solution of the potassium compounds. 

-A. B. S. 

Potassium nitrate; Process for making . H. 

Blumenberg, jun., Assignor to Chemical Con- 
struction Co., Los Angeles, Cal. U.S. Pat. 
1,25)7,640, 18.3.19. Appl, 8.7.18. 

A MINERAL containing potassium in an Insoluble 
form 1$ heated with a nitrate until fusion occurs 
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hut below tlie temperature at which nitric oxide is 
evolved, and the resulting potassium nitrate is 
recovered.— A. B. S. 

PotodHum compounds; Process of producing . 

II. B. Brookby, Evanston, 111. u.S Pat 
1,297,078, 18.3.19. Appl., 7.10.18. 

A HYDROUS potassiuru-containlng silicate is mixed 
will! a non-volatile alkali and a metaUic chlorMe, 
the mixture heated to a tt‘ini)eraliire .sutilcleiit to 
deh.vdrate the silicate but not sutlicieiit to produce 
sintering, maintained at this tenipiTature for 30 to 
00 minutes, and the soluble potassium compounds 
formed are rccovennl by leaching.— A. P. S. 

7//IC arsenitc; Method of producing . C. D. 

Vrt^eland, UpiaT Montclair, N.J. US Pat 
l,29t).344, 4.3.19. Appl., 28.8.18. 

Zi.\c arsenite is prepared from arsenious oxide 
and zinc oxide by heating one of the oxides and 
causing it to react with the otiier oxide in water. 

— S. S. A. 

Lead arsenate; Process of making . G. It. 

Hiches and W. G. Piver, Hoboken, N..r. U.S. 
Pat. 1,290,557, 4.3.19. Api)I., 3.2.17. 

To a solution of lefid nitrate (900 pi lions of 
«l>. gr. 1-02), lead oxide (1000 lb.) is addwl, then 
stiliicient arsenic acid to combine with' tlie Iwi.sic 
lead nitrate foruu‘d, the temi-wMalure throughoiil 
the process being maintained at 39*^— 

— S. S. A. 

Lead acetate; Preparation of . E. Camus, 

K. Diichemiii, and (1. Crlqueboeuf, Paris. U.S. 
Pat. 1,297,792, 18.3.19. Appl., 30.10.17. 

Lkai) <)xid<; i.s mixed with idhyl acetate in the 
pre.st‘iic*e of waU'r, and heat is applied to ‘he 
mixture to .start the n'lnlion.— S. S. A. 


Calcium or other metal nilro-eai bide \egaHamidv\; 

Process of making . J. II. Ittdd, Newark, 

N.J., Assignor to Internalional Nitrogen 
r.S. Pat. 1,297,240, 11.3.19. Ai^pl., 28.0.15. 

A MOLTK.N metallic carbide, e.g., calcium carbide, 
ia introduced inlo an atmosphere of nitrogen 
under pre.ssure, and kept in contact witii the gas 
until combination i.s complete.— U. A. C!. 

Waste gases [contnhihig fluorine compounds^; 

Peeoveru process for . 1. Ilccheublciknor, 

Assignor to Chemical Consiruclion (’o., Char- 
lotte, N.C. U.S. I'at. 1,297,404, 18.3.19. Appl., 
20, .10.18. 

Waste gases conlainlng fluorine compounds are 
pas.sed through a solution containing a liydrosilicic 
acid— L. A. C. 


Silica gel and process of making same. W. A. 
Patrick, Baltimore, Md. U.S. Pat. 1,297,724, 
18.3.19. Appl., 7.12.18 

►SuFFiciE.NT hydrociiloric acid is added to a Avell 
stirred solution of sodium silicate to lil)erate tiie 
whole of the silica. The gel thus formed is 
allowed to set, washed, dried In a current of air at 
75° — 120° C., and then subjectial to a vacuum. 

— L. A. C. 

Balt; Process of extracting from natural 

brines, A. B. Schaefer, Saginaw, Mich. U.S. 
Pat. 1,297,737, 18.3.19. Appl., 3.3,10. 

Firnc-OBAiN salt Is added to an unsaturated brine 
until the liquid Is saturated; tbe sqluUdn Is tben 
slowly evaporated to produce a eeam-dvalu salt. 


After separating the suit the liquor is ruuidiv 
evaporateil until fine-grain salt is deposited. ^ 

—L. A.’ C. 


Bleach in{j powder chamber; Mechanical 

3‘{/s ^ ‘ 310,271, 

A BLK.\cuiN(j iHnvdm* chamlKu*, of the type In which 
tlie iiLsido tiUlugs can be renewed, has oiYenliigs at 
tli(‘ side luovidcd with coviu's, and removable 
shelves to receive (he liuu‘, arranged in tiers, and 
over which move scraiHu-s al (ached to rods extend- 
ing through the chamber.- C. A M 


Titanic acid; Preparation of practicallg iron-ftm 
■ ^ /^owj titanium solutnms containing trow. 

Gcr. Pnl. '310,804, 

2<.4.17. lul. C\mv , 9 S.p;. 

By lucclpltaliiig (ilauic acid b> licating a solution 
of quadriv.ilent tilaidum coni. lining also Irlvaient 
lilunium, oxidation oi icrroiis sails is pn'vtmled 
and producLs practically fiv(‘ from Iron are ob- 
tained. Since only ahoul 5% of Ihc quadrivaleut 
titanium Is converU'd into iho Irlvalcnt form, 
iiculralisation of llic sirong mineral acid in the 
solution prior to llu* ])n‘ciplfatlon is ulimK.'ORHary. 

C. A. M. 


Pare earth metals; Pnxess o) pieparing insolttbfe 
or sparingly soluble compounds (//wo;7f/c^J of 

. (Jebr. Siemens und Co., BcrlJn-lJchten- 

Isu-g. <J(T. Pal. 310,305, 17.5 11. 

I.Nsoumi.E comjKmnds of rarccarlli metals are 
oblaincd by healing togciher llu* ri^acting wilts 
c'oiilaluiug waler of cryslallisal ion, or in solution, 
at l(‘mp(‘raturcs above IIk* h.pl. of llie solvenL 
either at almospIuTie ])ri*NSuri‘, or, if n(,*oe88ary, 
under pressure, l^or e\/imi)b>, tluorid(‘s pnqxxred 
in lliis way Irom elilorides at a red heat or Jower 
lemi)eralure liavo a fulily high demsity, and are 
applicable, wllhoul further Irealmeul, in Uie arc^ 
light indust ry.-C. A. jM. 


Hadlo-uetive potassium chloride; Preparation of 

. B. Peiikaln, Zagreb, Cro.alla. (Jer. Pat. 

310,481, 5.10.15. Jut. Coiiv., 19.7.10. 

Potassium chloride, moistened witli hydrochloric 
aehl, is placed on the lowtu' of two horizontal Lnsu- 
lat(‘d metal plates arranged in an air-tight box. 
The tw'o plates are connected to an electric circuit, 
the lower plate forming (lie cathode and tlie upper 
plate the aiKxle. Attaelied to tlie side of the box 
is a retort coritalrilng a higlily active radium 
preparation, the emanation from wlileh passes 
through tlie neck of tlie retort on to the negatively 
chargisl potassium chloride, in order to drive off 
the emanation completely llu; retort Is heated, but 
not above 200° C. By decomposition of the 
emanation, solid radio-active bodies arc formed on 
the surface of the polassiiim ciilorldc and are 
converted by tiie Iiydrochlorb’ acid into ilie 
corresponding clilorldc's.- L. A. C. 


Hydrogen; Manufacture of — — . E. B. Maxted 

and G. B. BidsdaJe, Wal.sall. Eng. J»al. 125,112, 
22.5.10. (Appl. 72S0/10.) 

lao.v oxide Is reduc(*d at a red Juait by a gas of 
high reducing and calorilic liower, which has been 
modified eltlicr In the juoccss of manufacture or 
by suitable nddlllons, so as to contain less than 
10% by volume of diluents such as nitrogen, and 
more than 10% of carbon dioxide, the remainder 
of the gas consisting substantially of hydrogen and 
carbon monoxide, and the volume of the carbon 
monoxide being not aubatAntially less than that 
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of tfie dioxide. On reoxldlwlng the iron by steam- 
ing In the usual way, hydrogen of improved 
quality, i.e., with less carbon monoxide, is ob- 
tained. The reducing gas sliould be free from 
steam and contain as small as ijosslble ji percentage 
of diluting gases.— S. S. A. 

Hydrogen; Manufacture of . E. B. Maxted, 

WalfMiIl. Eng. rat. I2r,,410, (Appl. 9481/1(1.) 

In the manufacture of hydrogen by alternate re- 
duction and o.xidatlori of a reaction mass such as 
Iron oxide, tiie K|)eed of reduction Is Increased by 
IncorfK) rating with tlie reaction mass a small ix'r- 
centage of an alkali or an alkaline-<*arth either 
alone or in admixture with a small quantity of 
copper or a copiKu- comiK)und, the activltallng 
addition being tixed by heating the mass to a high 
temperature.— S. S. A. 

'^Cooling apparatus. Eng. Pat. 125,101. Ftee I. 

Treating cement mlxtuuis. II, S. Pat. 1, 290,404. 

See IX. 


Roasting zinc sulphide oes. Eng, Pat. 121,200. 
See X. 


Manganese dioxide. T’.S. Pal. 1,2‘.KI, 101 See XT. 


Ammonia in gases etc. (Jer Pal. o09,7.T>. Sec XXIII. 
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Optical glass melting; Technique of . C. N. 

Fenner. J. Ainer. (leram. Soc., 1919, 2, 102—145. 

In making optical glass, the purity of the materials 
l.s of paramount importance. Potassium sulphate 
and chloride are obj('etionahl(‘ as sources of i)otash, 
and nitre should iiol he uschI in such a proportion 
that it tan segregate and attack the pot unduly. 
The replacement of ])otash l)y an equal weight of 
soda has no serious elVect on tlie refracMlve Index 
of the glass, imt may increase th(‘ (*oloiir. As a 
source of lead, either red lead or lllliarge may be 
used. All tlie nuilei’Ials, but especially the sand, 
should pass tlirougii a .'‘u-uiesh sieve. The cullet 
should he crushed and I lie iron riuuoved by 
magnets. ''IMie bateii is well mixed in a long open 
box by iiieaiiH of wooileu padtlles, the inatmial 
being moved at least three times from one end of 
the Ik)\ to tlie oilier, and the mixture is pas.'^ed 
through a 4- or (i mesii sieve. IMeaiiwhile the pot 
Is heate<l raiiidly to 1 UlO” (\, and maintained at 
that temperature for one hour. 'Phe jiot Is then 
glazed hy pouring culli't around Die Inside and 
allowing it to How to Die iiotlom so as to till any 
jiores, and is kept at 1 100^' (I. for another liour, 
after which it is lialf filled with batch When 
this has mclti'd, the remainder of the batch is 
added in smaller quant Hies until the pot is filled 
to 1|; In. below Die rim with molten glass. During 
the melting the furnace atmosplu're must remain 
fully oxidising, the visible flames not extending 
much above the crown of the pot. The surface of 
the glass should be skimmed with an iron blade on 
a long handle, api»lled with smooth and regular 
strokes so ns to avoid forcing the scum into the 
molten metal. As little material ns possible should 
bo removed during skimming. After resting for 
1 hour the glass should be 8tirre<i thoroughly first 
by hand before the melting la complete, and later 
mechanically with a thick-walled clay tube, water- 
cooled Internally, which is held vertically, and 
moved In a series of drcles and slmultaneonsly 


up and down, the speed of the stirrer being varied 
as required from 4 to 28 revs, per min. When 
the mechanical stirrer is first Introduced the radius 
of the stirring-circle should be very small; it Is 
gradually Increased later, a maximum radius of 
7 in. in a 25 in. pot being satisfactory. When the 
melting is finished and the glass is cooling the radius 
of the stirring circles is again reduced. The stirring, 
ks continued until the pot is withdrawn from the 
furnace at 900^—1200° C. Considerable importance’ 
is attached to the details of the stirring and 
several charts are shown. A block of wood or a 
potato may be added when the glass has reached' 
an “ open boil ” in order to free it from persistent 
bubbles. A small quantity of ammonium nitrate 
wrapped in paper, immersed and held near the 
bottom of the pot by an iron rod, is stated to be 
specially suitable for plaining optical glasses. 
Tlie filling and melting usually require 8—10 hours 
after which the glass remains quiescent for 
2— n hours to “ fine.” The melting and fining may 
usually be effected at 1400° G., but if sulphates or 
chlorides are present a temperature of 1420°— 
1450° 0. should be employed. The temperature 
should not rise more than 20° 0. above the one 
specified or excessive volatilisation of alkalis and 
corrosion of the pot will occur. Care must be 
taken that the pot does not leak and to avoid 
leakage of water from the water-cooled stirn^r. 
After the stirring has 8topi)ed, the stirring rod 
should be drawn to the side of Die pot and held 
there by means of an Inverted U-bar. If the 
stirrer is lifted out of the glass its removal tends 
to produce striae. The pot should then be removed 
as rapidly as possible, less than five minutes being 
usually required. It should not be allowed to cool 
quickly or ” vacuum bubbles ” may occur. They 
may Ix^ eliminated by reheating the glass to the 
softening point.— A. B. S 

Optical glass manufacture; An improved method 
of — 1. G. W. Morey. J. Amor. Ceram. Soc., 
1919, 2, 14()— 150. 

Tiik time required to fill, nuflt and line a charge of 
ojitieal glass may ho ri'ducial to 21 hours, thus 
practically doubling the output of glass, hy com- 
mencing the sliiTlug hy hand as soon as the pot is 
half full of molt ('ll glass, ooiiltniiiiig until the pot 
is withdrawn from the furnace Tliis procedure 
avoids the separation of the flii.xes, lessens their 
corrosive action, facilitates an early escape of 
bubbles, and avoids tlie necessity of a fining 
period.— A. B. S. 

PotceJains: Possible cause of dieJcehic failure of 

. C. Trelsehel. J. Amer. Ceram. Soc., 1919, 

2, 91h-101. 

PoiuTELAiN insula tor.s which are free from 
iiieehanieal defect s may fail diideetrlcally by the 
current rupturing the crystals or glassy magma 
(the converse of Kelvin’s piezoelectric effect; 
compare this .T., 1910, 159 n) or leaking through the 
voids in the mass. In the ease of failure due to 
the former cause, the dielectric strength might be 
Increased by replacing Die flint or quartz crystals 
in the iiorcclaln by talc, pyrophyllite, sillimanite, 
or other material whi<.‘h Is plezo-electrlcally Inert 
and le.ss brittle than felspar.— A. B. S. 


[Fireclay] stove-tiles; Resistance of to sudden 

changes of temperature. G. Heinsteln. Keram. 
Runds., 1919, 27, 29. 

Tiles containing burned fireclay (grog) resist a 
sudden change in temperature (as when placed od 
a tripod and heated with a Bunsen burner, the toj^ 
of the flame of which U In contact with the tile) 



ToI.XXXTm.,No.ll.3 


Oz. DC.-BmL!)mG BfATERULS. 


better than those In which a more siUcious non- 
plastic material Is used, though the difference is 
small In tiles which have been fired at a low 
temperature. The size of the particles of grog 
or quartz Is not very Imiwrtant though a coarse- 
grained grog or quartz apixjars to be better than a 
fine-grained one. The larger the proportion of grog 
or quartz the better. Bodies with a very high 
silica-content tend to crack in the burning. Chalk 
greatly reduces the resistance of the bo(iy to 
changes in teuqx^rature and thus acis in an 
opposite manner to felspar.—A. B. S. 


Refractories for the zinc industry. M. G. Babcock. 

J. Amer. Ceram. Soc., 1919, 2, 81—96. 

Retouts for the distillation of zinc should have a 
minimum porosity (6%) at 1300°— 1100° G. The 
bonding clay should be low in metallic oxides 
(other than alumina) and devoid of fret* silica 
if the ore is basic, though a lit lie frc‘e silica is an 
advantage when using silleloua ore. The grog 
should preferably be made of calcined filnt clay. 
Grog from old zinc retorts should not l)e used 
extensively as it contains a large proi>ortion of 
zinc spinel, and retorts made from such grog are 
weak at high temperatures. Tlie use of coke-dust 
(up to 10%) in the retort material produces smooth 
walls of great density and good working proixr- 
ties, and tends to reduce the absorption of zinc 
vai)our and corrosion. When sand is used In the 
retort mixture, the cost of the retorts is reduced 
and they can be made thinner in the walls. The 
retorts are made of well-pugged and matured clay 
paste whlcJi is shaped In auger machines or by 
hydraulic presses working at lSOO-2000 lb. per 
sq. in., drU*d In steam-lieated chambers at 
r)2°~r)4° C. for 60 — 120 days, and annealed at 
7,*')0° — S00° C. in kilns r(‘seinbling glass-pot arches. 
To reduce absorption of zinc, retorts arc some- 
times glazed with a mixture of fluorspar and zinc 
sulphate or of soda, flint, and fluorspar. Con- 
ilensers and rec<Mvors are moulded by hand froni 
a material inferior to that used for tlu» retorts, 
dried for 2—3 days, and buriUHl at 900°— 1090° C, 

—A. B. S. 


Patents. 

Ovens and kilns for pottery and the like; Fuel 
economiser or heat regulator for A. and T. 

Tilstone, Biirshmi. Eng. Pat. J2r),48(>, 14.3.18. 
(Apid. 4493/18.) 

A FUEL economiser or heat regulator for ovens and 
kilns consists of one or more llref'lay grids plac(‘d 
on the onllet of the flues of tlie oven or Kiln, eueli 
grid having slots or circular holes whereby the 
exit of the waste gases is throttled and the heat 
more efilclently utilised. (Beference Is directed 
In pursuance of Sect. 7, Sub-sect. 4, of tiie Patents 
and Designs Aet, 1007, to Eng, Pat. 4910 of 1891; 
this J., 1892, 434.)— A. B. S. 


Olay working. J. J. F. Brand, Bosevllle, Ohio. 
U.S. Pat. 1,299,472, 4.3.19. Appl., 17.1.18. 

Clay or the like Is pugged in vacuo. —A. B. S. 


Refractory article. F. J. Tone, Assignor to The 
Carborundum Co., Niagara Falls, N.Y. U.S. Pat. 
1,299,715, 11.8.19. Appl., 27.9.18. 

A BBrRAOTORY article Is composed of fireclay, grog, 
and crystalline carborundum, the major part of 
the carbomndum being coarser than Uo, 00 ** 
and conatltutUig less than 00% of the mixture, 

— iu B. fi. 
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Glass, Apparatus for delivering molten 
W. C. Blank, San Francisco, Cal., U.S.A. Mug. 
Pat. 125,690, 17.10.18. (Appl. 19,973/18.) 

Separator for clay. Eng. Pat. 125,344. See I. 

TunncUkiln. U.S. Pat. 1,295,966. See I. 

Hollow objects of compressed powder. U.S. Pat. 
1,289,080. See X. 


lX.-BUILDING MATERIALS. 

Portland cement; Effect of the addition of slag 

to . P. C. II. West. Trans. Faraday S<x?., 

1919, 14, 44-4r). 

The addition of slag in (he manufacture of ciunent 
is slated to be of no ndvanlage ns a general rule, 
except in reducing tin* cost, though the cement 
containing slag may still Im‘ (pilte a goo<l one, and 
In some cases th(‘ afldltlon of slag may be of advan- 
tage in r(‘dncing liio quick setting character of tho 
cement.— B. N. 


Agglomeration of gtvnular masses. Domian. See 1. 


lime burning. Mount. Sec VII. 


Patents. 

Waterproof compound [from tar] for roofing or 
other purposes. S. G. Ke!s(‘y, London. Eng. 
Pat. 125,492, 12.4.18. (Appl. 9248/18.) 

A w.\TLKi'ii(K)ii' i>r(‘parallon for rooflng or other pur- 
I)os(‘s consists of 2^ galls, of cold Inr (or pitch 
and tar oil) inLved wllii 11 Ih. of c<)tlon or wmol 
fibre or hair, or of 159 Ih. of nniinal or vegetable 
fibre, 39 lb. of slllcn, 40 ll>. of magneslnm chloride, 
40 galls, of gas tar or gas-tar pitcli, and 10 galls, 
of gas-tar oil.— A. B. S. 


Cement mixtures; Process of treating for the 

recovery of potassium compounds. II. Blumen- 
berg, Juu-t Di’o Gramie, Cal. U.S. Pat. 
1,299,494, 4.3.19. Appl., 15.3.18. 

A s.MALL percentage of a nitrate, c.g., 1—2% of 
sodium nitrate, is added to cement mix so as to 
iiarrase the volatility of the iiotnsslum compounds 
in tin* latter. — A. B. H. 


Portland cement; Process of treating and the 

resulting product. II. BliimenbiTg, jun., Oro 
Grande, Cal. V.H. Pat., 1,299,497, 4.3.19. Appl., 
31.5.18. 

IIyduaulio cement Js treated vvllli jin ammonium 
salt the add radical of which is cai)abJ<‘ of form- 
ing Insoluble compounds wltli the magnesium, 
aluminium, and Iron buses j^re.sent. 

Toxic cement. II. Blurmuilxrg, Jun., Oro Grande, 
Cal. U.S. Pat. 1,299,498, 4.3.19. Appl., 31.5.18. 

A MixTUKE of hydraulic cement and not more than 
\% of copper sulphate.— A. B. S. 

Concrete and similar cementitious materials; 

Method of and apparatus for missing . 

H. P. Brown, New York. U.S. Pats, (a) 1,297,080 
and (B) 1,297,081, 11.3.19. Appl., 24.12.14. 

(A) SupEEHCATn) Steam is supplied to the concrete 
ingredients during mixing, which Is effected under 
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presaurc, (b) The concrete Is mixed under the 
preBiure of Kuperheated steam, then cliHChurgsd 
from the mixer, granulated by means of a steam 
blast ImhiKiiident of the jiresHure applied during 
mixing, and th(‘ granules impelled away from ihe 
mass.— A. IL S. 


(!ement tnnUntf itKxrsH [and 
mnf/nrfiiinn and fcrmsilwon], 
Hartford, ('onn. I! S. I’at. 


product Ion of 
W. MeA. .lohn.son, 
1,21)7,21)7, 11.2.11). 


Appl., 12 2.i:». 


An aeld mineral and u basic mineral, c.(j., lime 
and aluminium silicate (shabd, are heated 
separaPdy to Ineandeseeiiee, then brought together 
In an eleelrie furnace, and boated further, \vhen‘by 
lliey form a fusible slag which is converted into 
“ wool ” by blowing and the “ wool ” ground to 
ffuan a pulverulent eeuauitil Ions material. If the 
minerals eonl a In magnesium, the latter is volatilised 
and recovered as a by-produet, whilst If Iron and 
silicon are also pn'sent, fused f(‘rroflHicon Is also 
obtained. — A. II. S. 


Oetnent- fibre board, .T. 10. Iiafg)en, Winona, Minn. 
U.H. Tat. 1,21)7, ISO, IS.II.ll). A))])!., 5 H.K;. 

O.MKNi'HMHK board Is made by dislnti'grallng 
mineral tlbrous material In water, collecting the 
llbrcH in I lie form of a wet Him, siirinkling the 
surfatv of this iilm with cement, folding tin* Him 
upon itself nut 11 suHielcntly Iblck, and applying 
pressure.— A. II. S. 


Water r(t<i^tinij ndmij'turcs for hydrautlc cement: 

Preparation of . U(‘ckord-Zement-Industrie 

G.m.b.II., Iterlin. Ocr. Pat. 308,871, 20.10.10. 

liiTiJMiNouH earths such as aluniliilferous 
ozokerite', asphalt, bltiindnous shale or brown coal 
are HubJo<’ted to slow destnictive distillation, the 
i-eiildue Is strongly ignited, and the porous 
material flius obtaliiCHl is imiire'gnated with the 
oily or tany distillate, wlierediy a dry, stable, and 
readily [uilverisable ]uoduet is rornied wliieh is 
gronnil up with Die r*emeut. Lime may be aihled 
to tin* material Ix'fort' or afl(T distillation, and If 
desired ignlllon may follow distillation as a direct 
eoiitiniration of the process.- (L F. M. 


Vemnit etc.; Emulsion for irnterproofimf — . 
Rekord-Zement-lndustrle Ges., Ilerlin. Ger. 
Fat. 310,893, 2t).10.1.^). 


An emulsion of lime and sliale oil or a mixture of 
bituminous matter ami cement clinker, ground 
<*eiiu‘nt, or lime is added to cement, evment-mortar, 
lime, or lime mortar as a waterprootlng agent. 

-A. r». s. 


liituniinnas romposilion [eeiaeu/]. K. Illemann, 
Glasgow. F.S. Pat. 1,290,^83. 4.3.19. Appl., 
10.10.17. 

Sra Eng. Pul. 105,202 of 1910; Ibis J., 1917, 552. 


Wood: Process for treating . W. Powell, 

Ijondon, Assignor to Powell Woml Proevss 
(North AmerleaL Tne., New York. U.S. Pat. 
1,297.491, IS.3.19. Appl., 17.0.10. 

Ski Eng. Pat. 9044 of 1915; this J., 1910, 8-42. 


Potaniium from cement-kiln ga^es. U.S. 
PaU. l,296,460--8, 1,290,465-0, and 1,297,635-0. 
Bee Vn. 


X.-MErALS; BfETALLURGY, maUDING 
ELECTRO^METALLURGY. 

Iron-carbon diagram; The liquidua in the , G. 

Cesaro. Iron and Steel Inst., May, 1910. 

[Advance copy.] 9 pages. 

The author lias plotted the temperatures at which 
molten iron-carbon alloys commence to solidify, 
a.s determined by CariH'nter and Keeling (this J., 
1904, 008), against the number of carbon atoms con- 
taiiu‘(l in a unit of 100 atoms of the alloy, and also 
against the number of mol.s. of cementite iK*r 
lot) mols. of alloy, nssumiiig the molecule of Iron 
to coni.ain two atoms. W'hether Kaoult’s law or a 
nion* g(‘ii(‘ral formula due to I^e Cba teller and 
Sehroeder bo adopted, the intorinediale tempera- 
tures ealeulaled from Carpenter and Keeling’s 
extnmie determinations agree better with the 
measured temiM'ratiires on the assum])tion that 
molten iron-carbon alloys are composed of iron 
and cvmentite and not of Iron and carbon. The 
best agreement Is obtuim'd by the assumption of a 
rf'ctilinear variation, wbleh is afforded by the 
Fe,(>~Fe, hyiothesls. It Is imiwisslble to obtain 
a n*ctl linear variation for the system Pe O—FeB, 
if m has any other value than 2, and from the 
hypothesis that the alloys are composed of the 
system Fe,n- -C, it is imiK)ssiblc to obtain rectilinear 
variation with any value of m.— T. H. Bu. 


Iron carbon alloys: Graphitisation in 
K. Tawara and G. Awihara. Iron and Steel Inst., 
May, 1919. [Advance copy.] lf> pages. 

A sKHiEs of alloys ^^as prepare<l from charcoal 
iron containing i>ruclically negligible amounts of 
impurities, ihe carlx>n content varying between 
2 95 and 3-92%, and the exiaTiments were so devised 
that only oik' factor differed* in each case. As the 
material used conlalned praelieally nothing but 
Iron and carbon, graphitisation was almost entirely 
due to the slow cooling of the nu'tal at or near its 
solid i Heat ion point. It was found lliat the amount 
of carbon wlien ranging from 2 to 4% is not a 
(h'clsive factor In graphlllsalion. II causes no 
eliange in llu' species of mi(*ro.scopica] const itnents 
but lnHucnc(‘s the quantity of graiihlte produced 
ill that, under favourable conditions, the excess of 
earlion above the limit of saturation of prim.ary 
austenite (2%) s(‘parales as graphite. The maxi- 
mum tenqierature reached has apparently no effect 
on graphitisation. Graphitisation took place when 
tfie temperatnn* of the mould was 1000'^ G., but 
111)0° C. was found to hi' the ino.st favourable tem- 
perature. It did not take place at 900° C., even 
wlien this was miiiiitaliu'd for 7^1 liours. When 
tile mould was kept at 1125° — 1128° C for hours 
the eutectic lielng unable to .solidify could not 
deposit graphite, and the metal qmmehed In water 
contained no graphite. The lime of annealing, or 
rate of cooling of the mass in the earlier stages, 
does not have any ai>preciablp effect on graphitl- 
•satlon. It is concluded that grapbitl.sation t.akes 
])lace at a ciTtaln early stage of cooling covering 
some length of time tat least H hours): after this 
the different eondllions (*orresponding to slow 
cooling and to water (luenchlng cause simply a 
change In the method of decomposition of the 
primary austenite. Quenching after a sliorler time 
ix'siiltvs In partial graphitisation. 'Phe theory of 
graphitisation put forward, by the authors Is that 
in molten alloys the c'ementito Is probably disso- 
ciated to a slight extent, with formation of atoms 
of free carbon. These may serve as nuclei for the 
crystallisation of graphite. The dissociated atoms 
of carbon being Uius deposited from the inolten 
alloy farther dlssooUUon cl cementite occurs In 
order to re-establish equilihrinm and this proeeei 
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Is i^peated as the graphite crystals are developed. 
The mechanism of the development of graphite 
flakes Is also discussed in the paper.— T. H. Bu. 

Iron; VarhutHsation of at low temperatures. 

A. McCance. Iron and Steel Inst., May, IttlO. 

[Advance copy.] 5 pages. 

An Insight Into the react Iona taking plaw during 
the carburisation of Iron at low teini)era lures can 
be obtained from consideration of the variation of 
the equillbriuiu conditions with temi>eraturc. Pure 
carbon niono.\ide in contact with iron is decom- 
posed according to the e<iiintiou, 2CO- 00,-t0. 
The composition of the gas nt atmospheric pres- 
sure in e<iullibriura with carbon has IkKui calcu- 
lated and a cui-vc drawn showing the iieiwntage 
of carbon dioxide plottc'd against temiH^ruturo. As 
the gas ill contact with the iron iind(Tgo(‘s slow 
enrichment -with carl>on dioxide other reactions 
are posvsiblo. The reactions are : .tFe-f 2{’0 = 
Fe,C-fCO , Fe-t-C0.,=^Fe0+(>0, and 3FeO-t- 

5C0~Fc,C-|- 4C02, ami on the diagram the equili- 
brium pi^rccntages of carbon dioxide at ditTcnmi 
temperatures are plotlcsl as before for eacli of 
these reactions. From the curves it is found that 
only in the early stages of the pnx'ess can ctunent- 
ite be formed from Iron dlrei't through the action 
of pure carlxin monoxide, and ni)ove ^50° (1, 
ferrous oxide is more easily converted than pure 
iron into carbide. In applying the cahailations to 
blast-furnniv gases nllowam'e must be made for 
the presence of air which assnn’s the prcscins* of 
ferrous oxide, whilst the nitrogen lowers the 
partial pressure of the gawnnis carlKm oxides and 
thus tlie equlliliriiim value of the carbon dioxide 
is minced. — T. II. Hu. . 

i^teel metalhiri)]! ; — (\ II. F. Bnglcy. 

Iron and Stcid Inst., May, 1010. [Advance copy.] 

40 i>nges 

Tilt: author dc'scrlN's a simple method for calcu- 
lating the consumption of maW'rials and ttic bah* 
iiical results in lh(‘ manufacUirt* of slcid from any 
kind of pig iron and t»y any standard proci^ss. Tin* 
character and the formation of slags are (tis<*ussc<l 
and a tabh* is given sliovving tlie f><*rceiitage com- 
poaition and the proitortion of acid and basic con- 
st itneiits of noriti.nl stc(‘lworks lapiting slags foi 
what Is considered good piactici*. Starting from 
typical pig Inms ot given analysis, the imMliod con 
shsts In fir!<t cahailating an oxidation table for the 
lin[mriru‘s in the raw i)lg iron Th(‘ products of 
oxidation pass into the slag ;nid from the total 
weight of acidic oxides prcscnit (he av<*ragc produc- 
tion of slag can be determined hy rt'fereiicc to a 
selK'dnle of lapfting slags. Tin* iairnl linte required 
Is also found from tfie average jtrodnetion of slag. 
Having calculated the total pnxlnction of .slag Its 
coinpo.sltloTi Is slated In iK*rcentag(*s of const ItnenI 
oxide.s and its vahn* as a fertiliser otherwise deter- 
mined. An approximate balance slieel may then be 
drawn up, though some* of the los.s(*,s have to b<* 
as.snnied from known results In actual [mactfee; a 
tabic of mechanical losw*a In tin* various pnxcsscs 
is given. The prcK*esses are divided Into “ hot 
metal,” ” scrap and cold pig,” and ” dut)lox,” 
and a detailed calculation Is made for each 
process, using an appropriate iron, and the 
results, together with those for other possible 
irons, are tabulated for comparison. A final 
table showing a general summary of results Is 
added. The effect of slag production on the out- 
put of open-hearth furnac(*s Is discussed. If the 
normal slag production be reduced by 1% the steel 
production will be increased about 2§%; excessive 
slag production Is therefore a serious hindrance to 
output and economy. In basic open-hearth fur- 
naces, the production of slag per ton of steel Is largo 


and the slag should be removed as early as pos- 
sible. The existing processes are InetBclent or ex^ 
pensive In this respect and the author has patented 
an improved process for removing slag from fixed 
furnaces by blowing it off (Eng. Pat. 116,6(13; this 
J., 1018, 472 a). In routine work the calculations 
can be translated into operating orders, and aro 
usi'ful for working Iho furnace or converter. 
Another use of the method is in its application to 
the problems of j)hosi)hate slag prodiietlon. Tlie 
conditions for higher grade sl.jgs and maximum out- 
put of ste<‘l are shown not to be opi>osed to each 
other, If the silleon of the iron and also extraneous 
silica arc kept low ami the contcjit of total acidic 
oxides not below the normal 2S% standard. The 
paper eoncliide.s willi :i eonsi(I(*rjition of the general 
quality of steel, the author liolding that with proiK*!’ 
working eonditioiis as good a yield of sound sfind 
from flu* ingot eau lx* realised l)y one procvss as 
allot her. -T. II. Ihi. 

[8'/cr7 furmicr;] Tin: acid hvatth - - and slag. 

,T. II. Wlilteley and A. F. Ilallimoiid. Iron and 

Steel lust., May, 11)11). [ A<1 vuik*i? copy.] 41 pages. 
TiiKacld oiM'ii-henrlh slags descrilK'd consist prlncl 
pally of FeO, MnO, and Sit),, with relativ(*ly sinuil 
quantities of other oxi<lc‘s. VVhen the slag is slowly 
cooled, trldymlb*, ciislol)alitc, fayalile, and rho 
donite are pix*seul. 'I'he sili(‘a minerals solidify 
first, and are follow<*<i by fayallte or rhodonite ns 
d(‘terniliied hy the ratio of Iron oxide to munganetk* 
oxide. Acid slags conl.ain fn*e trldymll<* after 
I lH‘ing heat(‘(l at l.'IOtF 0. for IH hours, and resembh* 
the fiirna<*e hearth in slrucliire. Large <|uantitlcs 
of slag wen* found in the hearth, the sillea content 
having lHH*n n*diKH‘il from originally to 67%. 
The iip|K*r i>ortion consists ehh‘tly of interlacing 
plate.s of tridyinlle with inteislillal slag and the 
stability of the hearth dc'peiids on tin* rigidity of 
tiu* tridymit(‘ nelwoik and the vlse(>slty of the on- 
closi'd tluid sing. Oxidation of tin* impurlfles in 
tlie molt (‘11 metal is (‘n’(*cti‘(l iiarlly by I is* addition 
of ore, and partly by the oxygen (Hint cut of the 
gases in the furnnei*. 'Ihils occurs to some extent 
by direct oxidation of tin* surfaia* of globules of 
in4‘t:il eontinunlly thrown nj) into tin* slag during 
tti<‘ “ l)oll,” ami a No t>v I lie ca Inly tie action of 
ferric oxidi* in the slag. Tbrongiionl tin* ‘‘boil- 
ing” iM‘rIod lh(! eont(‘nt of ferric oxide remains 
very low ((K’Vo), but ln(*j'eaH<‘s up to ,’t% with the 
diminution of the rcduejjig action of the metal in 
lh(‘ finishing iH*rlmi. T| Is estimated that one half 
of the carbon Is removed by I In* ore addition, on<‘ 
quarter by gas oxidation tlirougli the slag, aiul om* 
(lu.ailer by direct cnnf.act lx‘tw(‘en m(‘tal niul gas. 
'Pile bas(‘S Iires(‘ij( are ix'gnlated iiy the vlsco.slty 
of till* slag. Tin* elTeet of liiiK* additions is to 
lower tin* terrle oxide crintcut, and this action Is 
Fn<»I>ably of great value during “ d(‘ad melting” In 
Hint tbc metal Is }>role('l(‘d from ovidalloii by tin* 
inblbitjon of tin* catal.vlle oxidation due to ferrb* 
oxide.— (k A. K. 


Wrought iron and mild sff’cl; The refining process 
in the manufacture of . L. 0.sann. Flumi.- 
Zeit., 10 IP, 43, l(r>. 

In the refining of wroiigid Iron ferrous oxidt* pre- 
sent in the slag Is not rcdu(*cd, but reduction occurs 
at the higher tenqKTatuie aftalrmd in the refining 
of mild Kt(.H*I by the Hessenji r or oiK*n hearth pro- 
cess. Hence, if iron on* or hammer scale be addiyl 
to the charge of a puddling fiirnaei* it passes Into 
the slag, but the slug hf‘coin(‘s Inactive so soon as 
the iron oxide is reduced to the ferrous state. If 
the charge be then transferred to an Of^en-Wrtii 
furnace the shg again acts as an oxidising agent, 
and at the highest temperature attained nearly all 
the ferrous oxide Is reduced to metallic Iron. In 
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aU refining proceiseg, even In the 
verier, oxidation of the , by 

meana of Iron-oxygen compounds and never oy 
irflAPoiiH oxviren. 1“ production ler 

Hull \H dllHolvod by tbo niolUui iron and oxidise 
tho linpurltloK, and at tlu‘ t‘nd of the i)rooe8S 
or smallor quintltleH of oxide are alwayH present 
In the Iron, so Unit the addition of deoxidising 
flffpnts Ih iK'ceHsary. In the cawi of wrought iron, 
In the other linnd! oxhlnllon of the Impurities s 
effected enlhvly l.y the slag, and Iron crystals 
st'parate siKcesslv<'ly from lUc cnido Iron bath 
(mother Ihiuor), till the latter has entirely dis- 
apwared. Wi-ought iron eonsequently never con- 
tains o\id(* apart from tliat due to slag InelusionH. 


Klvctric stcrl refining fnrnaves\ J. Itibby. Trans. 

Faraday Soe., 1011), 14, 79^- SO. 

The general inetallurgleal recpilreniontH In design- 
ing electric furnaces for r(‘lhilng steel are stated to 
be: (1) The shape of the hearth must Ix' hemi- 
spherical or elUiitlcal; (2) the oi^cmlngs tlirough 
the roof and sides must, be ns fi‘\v as possible, whilst 
Bufflclent for rf'imlrs, f(>ltling, and survey of the 
hearth; (.'{) th(‘ roofs ami walls must he protected 
against high timipeniture rays, and the heat must 
be directly alcorhed by ttie metal; (1) a mechanical | 
circulation of the nudal in the verllcnl plane' Is 
necessary for maintaining a uniform t(‘nii)eralure, 
faellitaling tlie cliemleal reactions, and aiding the 
absorption of added alloys; (5) (he furnace must he 
capahK* of raising the hath to any deslreel tempe'ra- 
ture and maintaining it; 01) It should Ih^ iiosslhle 
to have an oxidising, neulrnl, or reducing atmo- 
sphere at will; (7) ttie amount of refractories 
should be regulated to that m'cessary for relahiing 
the heat. For sti'Cl making, the arc resistance fur- 
nace Is slated to he* better than the Induction type. 
The various types of are furnace are deserihc'd, 
e.g., the llc^roiih, (ilrod, and Fleet ro-Metals fur- 
naces, and pivh'renw Is given to the last-named 
form, as it more* eomploiely satisfies the conditions 
In (4) above, 'Hie Ideal furnace Is stated to lie a 
two-phaso one, with one phase oonneeled to each 
upiier electrode, and the third lower ele(‘trode form- 
ing a common return. A ttin'c-phase current may 
'b' transformed to a h.ilnneed two-plinse system by 
using a Scott transformer, A descrl]»tlon Is given 
of R 20-ton two-phase Fl(*etro-lVIetnIs furnaee and 
the mode of operating U in producing ste(‘l. For 
stwl making It is probable that larger furnne-es 
with four iipp^'r elect rodes will he n.sed, and the 
four-phnsc system developf'd for the large Eleetro- 
Metnls furnaces meets the electrical and melnllur- 
glcnl conditions.— n. N. 


rently the cause. A similar conclusion Is arrived 
at In the ease of carbon steels In which “ flakiness 
Is less pronounced. (See also this J., 1919, 289 i ) 

-CJ. A. K. 


[Steel;] Macro-etching and macro-printing [of ]. 

J. C. W. Humfrey. Iron and Steel Inst., May, 
1010. [Advance copy.] 14 pages. 

A KNOWLEDGE of the uiacTo-structure of steel affords 
Information of changes occurring in the ingot 
mould and during forging operations. In a oast 
melal the macro si ructure Is essentially due to se- 
gregation during solidification. The macro-stnic- 
tun* of a DM'tal may be ohst*rved by either sulphur 
printing or etching. Dilute nitric acid is particu- 
larly useful In revealing fine flaws or cracks, and 
carlsm H('gregates show moix.* distinctly than 
those of phosi>horiis or sulphur. Heyn’s 
reagent (12% aqueous solution of copi)er am- 
monium chloride) is not siiflieiently delicate to 
reveal minor segregations of iihosphorus. The 
author uses a solution prepared by the addition 
of hydrochloric acid to llcyii’s reagent, the most 
I satisfactory solution for general use containlug 
120 grins, of copiKU’-aminonluni chloride and 50 c.c. 
o** concentrated liydrochloric acid per litre of water. 
The result of this etching Is to produce a marked 
relief clTcct on tlu* surface of the specimen, the 
fHirtions which solidified first Ixfing attacked to a 
gn'uter extent than the more impure metal. The 
deposit of cojiper Is made non-adherent by starting 
tile (‘t(“hlng with tin* neutral reagent until a thin 
covering of flocculent depo.sll is formed, and the 
acidity of the attacking reagent is then gradually 
inereas(‘d to the maximum. After the deposited 
coi)i)er is witK'd away, and the surface lightly 
fiollslied, the relief portions show In strong con- 
trast. Macro-etchings prodneod in this way may 
be printed directly by applying a film of iirinters* 
Ink to the surface and subjecting it to pressure on 
a smooth paper. Satisfactory prints of the longi- 
tudinal section of ingots iiavi* l) 0 (*n obtained. 
Fhospliorus Is belU'ved to bo the principal impurity 
w’lilch detcrinliK'H the dendritic structure of steels 
and It la suggested that the portion of the (dching 
In relief might he sera tied away, the specimen re- 
elched and re-sera pe<l, until .sufiiclent material was 
obtained for an.ilysis. One analysis by this method 
sliowi'd 0-010% P In the relief portion of the etch- 
ing as compared with 0 040% P in the average 
drilllngs.-C. A. K. 


High-speed si eel; Manufacture and working of . 

.7, 11. Andrew niid (i. W. Green. Iron and Steel 
Inst., May, 1010. [Advance copy.] 32 pages. 


Steel; Flakes in . IT. Styrl. Chem. and j 

Met. Eng.. 1010. 20, 342— rd. 

Obdinaux chemical analysis of the metal does not 
indicate whether flakes will occur or not. The 
presence of flakiness ” in nlckcl-stecis which had 
been subjected to different heat-treatments shows 
that different kinds of micro-structure (and there- 
fore of hent-trentmeiit) have no influence on the 
actual occurrence of “ flakes.” The non-occurrence 
of nickel silicate Inclusions is confirmed, and the 
examination of a number of nickel-steels sbowtsl a 
general connection between the number of slag 
inclusions and the elongation and contraction, 
though the elastic limit and tensile strength were 
not affected. In all the good test-bars examined, 
either no slag particles, or only very small rounded 
particles were found. Some of the worst fractures 
can hardly be explained by the small number of 
slag Inclusions and the cracking, or incipient crack- 
ing of the steel, due to unequal contraction during 
cooling or to expansion during re-bentlng, Is appa- 


Norm.al forging operations to which high-speed steel 
Is subjt'cled were accompanied by an examination 
of the metal at the different stages, beginning with 
an Ingot 0 In. square. Little difference In micro- 
structure Is shown w'hetlier reduction Is effected by 
hammering or rolling, but the extent of reduction 
effected lietween the cast state and llie finished bar 
is Important. A reduction below 88% of a 6 In. 
square Ingot will leave distorted carbide lamina- 
tions of ” massive ” form, which do not enter solu- 
tion during iirolonged soaking at a temperature 
between 1150° C. and 1200° 0. The hardness (Brlnell) 
of the metal Increases progressively with the de- 
crease in cross-section during cogging operations. 
Annealing is effected best by raising the steel to a 
bemperatiire (000° C.) slightly above the critical 
point, and allowing it to cool slowly to 700° C. Rapid 
cooling may then be allowed. The temperature 
limits for efficient hardening are within 10° 0., and 
the process should be carried out between 1310° 0. 
and 1320° G., the minimum time consistent with 
adequate soaking being allowed.— O. A» K. 
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werro-<tUoy9 <ind alloy iteels; Manufacture and 
U8e$ of — Advisory Council of Scl. and Ind., 
Australia. Bull. No. 0, 1918. 40 pages. 

A COMPILATION of modem knowledge of ferro-alloys 
and their manufacture, together with an account 
of the occurrence of the ores concerned in Aus- 
tralia. The production of ferro-chromium and 
ferro-tungsten from native material, In an experi- 
mental furnace of the H^roult type is described in 
on appendix. During smelting of the former an 
excess of 25% of carbon over the theoretical was 
necessary to give effective reduction of the chro- 
mium and the smelted metal gave on analysis: 
(>a-0% Cr, 20-4% Fe, and 10% C. The carlnm con- 
tent was reduced to 2 8% by a refining process. Re- 
duction of tungsten ore, mixed with iron 4»xide and 
car^m, in an electric furnace having a bottom elec- 
trode proved the t>est method of obtaining crude 
ferro-tungsten, and the Impure alloy was after- 
wards refined in a Wroiilt furnace wltli the addition 
of iron oxide, lime, and fluorspar.— C. A. K. 

Oxj/gen tn iron and stvrl: Critical studg of the 
Ledebur method for detenninimj - — . J. R. Fain 
and E. IVttijohn. U.S. Rurcau of Standards, 
Technol. Pai>er No. 118, 1010. pages. 

TiKDKBUH's method of determining oxygen in Iron 
and steel by heating in a current of hydrogen is sub 
jeet to many errors, and the precaut ions rejjulred are 
so great that It cannot be regariled ns of practical 
value. The prlneipn 1 sources of <'rr()r are impurit les 
in the hydrogen used; too low a temperature, 
though there Is no advantage in working up to the 
limits of a porcelain tuln*; failure to remove com- 
pletely air from the e<jml)Ustloii lube; moisture eon- 
deiised on llie sample; and tlie rate of passage of 
the liydrogon. Unless the current of hydrogen is 
maintaiiKMl at not ](‘ss Ilian (»0 c.e. iH‘r min., jiart 
of the iron oxide is reduced by carixui In the nadal 
witli llie formation of carbon monoxide and dloxld<‘. 
Tli(‘ greatest jiossibiUty for error lies in the inclu- 
sion of localised oxbh' spots or slag lines in the 
saniplo. 'i’lio maximum tldekn<*ss of drillings Is 
given ns 015 mm., and tliey should be produced 
under a protectho layer of oil or other suitable 
li<iuld lirorder to avoid surface oxidation during 
the cutting. Tlie motliod determines all the oxygen 
present in steel as Fef), Nl,/), and WO„, or In the 
higher oxkh's of the.se iiKdals, In oxides of iimn- 
gune.so higher than MnO, and in oxides of titanium 
and vamidium higher than Tf.Oa nn<l V,0,, but 
none of the oxygon present In SIO , ARO^, or 
The reduction of carbon monoxhhi and dioxide by 
hydrogen also occurs to a variable extent under the 
conditions of the determination. If the oxides 
mentioned occur in combination as silicates, as Is 
most probable in steels, reduction by hydrogen does 
not take place. Oxygen determinations by this 
method show no distinguishing features for steels 
produced by different methods, or for steels wlileh 
have been deoxidised with a variety of deoxldlsers. 
(See also Pickard, this J., 1013, 050.)~O. A. K. 

Qold: Volatilisation of . T. K. Rose. Inst. 

Min. and Met., Mar. 20, 1010. [Advanc'e copy.] 
True volatilisation of gold is negligible at the tem- 
peratures of industrial furnaces (1000® — 1300® C.) 
and cannot be measured with accuracy. The nature 
of the atmosphere In the furnace, if it remains un- 
changed, has no effect on volatilisation. Gold, 
particularly when alloyed with copper or sliver, 
absorbs considerable quantities of gases when 
molten, and If the furnace atmosphere changes to 
oxidising conditions when the molten alloy contains 
a reducing gas, combination between the gases re- 
sults, and showers of metallic globules are 
dhrown up, and carried away in the gaseous current. 


The action ceases as soon as the metal becomes 
saturated wltli oxygen, but is set up again if re- 
ducing conditions then arise In the furnace atmo- 
sphere. The loss by spirting of globules la reduced 
if the metal Is covered with a layer of slag. 

-0. A, K. 


Copper ores; Ammonia leaching of . L. Eddy. 

Cluun. and Met. Eng., 1919, 20, 328—334. 

A DE.seKii’Tiox of tlie proevss as carried out at Ken- 
iiecott, Alaska, on an ore eontainlng copp(*r mostly 
a.s ehaleoelte and eovelllto and also oxidlstnl copiR'r 
as uialaeliit<‘. togetlier with a llinostono gnngue. 
No luillve melnl Is present. Treatment of the ore 
<ui <*(Uiceiilraling tubh's glve.s a good ivcovery of 
tlie heavy siilplilde.s. but 49‘’o of the malaehlte passes 
Into the tailings. Ih'lon' Icacliing with ammonia, 
the mill tailings are de-sllmed, as material which 
will pass a slt‘ve with 200 iiu'sbes iK'r linear inch 
causes the on* to set in the tanks. The 01*0 is 
allowed to drain llutronglily before llxlvhitlou In 
order to avoid dilution and subMqiu'nt (‘vapora- 
tioii. Ammonia solution is then admiltiHl through 
tb (5 holtoin of th<' lank and Is allowed to reinatu In 
eoiilnet with the ore for 12 hours wltliout agitation. 
Further extraction of tlie ore by a elreulallng 
stream of weak coppt'r-ammonla solution follows, 
and tlie ore Is flnally washed, and luxated by means 
of a steam Jet, animoiiia being recovered from the 
vapour.s. 'I’iie leaching tanks <’f)n.slst of cylindrical 
rlvete<l tdiamheis with doiiu'd tops. Leakage', 
at the seams gives (‘Anslderabl*' trouble and electri- 
cally wcldeil tanks are suggeste'd to overcome tin* 
dtfil(*ully. All lit I lugs are' of Iron and under certain 
conditions, ociMirring chiefly in the pipe lines, the 
ammonia solution has a (h‘l(‘t(*rlous effect on this 
metal, and copper Is deposited. Tin* hard coppt*i' 
oxide scab* whl<*li te'iids to form on the Interior sur- 
fa(‘es of tin* evai)orafor has been a dllfleiilty In 
evaporator <*(»nstriietlon and oiM'ratloii, and the 
design at iirese'iit in us(* Is an upright eyllndrloal 
ehamher with a steeply Ineltinsl conical lower por- 
tion. Horizontal and slightly Inclined surfac'es are 
tln‘reby avobh'd Two of these* evaporating vessels 
are iiK(*d In sc* lies. Uotli are ha If filled with strong 
aminonia-(‘oppor solution and steam Is admitted Into 
one by nu'ans of a pljs* exteiidlug to the bottom 
of the cone. Vapours from the first evaporator are 
passed Into the si'cemd and forward through a 
condensing system and an ammonia absorber. 
Carbon dioxide is evolved below the boiling point, 
and later ammonia is expelled, during which period 
the Ihjuor shows a strong tendency to foam. Green 
cor»iM*r carbonate deposits after 5 to 0 hours’ boiling 
and Is converted Into the black oxide by raising 
the pr(‘RMure In the chamber to 10 Ih. or over. When 
ineclpltatlon is completed the contents of the first 
evafiorator ar<^ fllli'risl, and steam Is admitted 
<lirectly to the second, the vapours being passed to 
tlie first chamber, wlileh has Iv'cn charged with a 
fresh quantity of liquor. Tin* filtrate from the 
evaiionitors contains sufflolcnt dissolved coppt*r 
(pilckly to destroy Iron valves and piping, and the 
most satisfactory method of treatment Is to apply 
steam pressure to the filter tanks so as to force the 
liquor through the filter cloths and away to the 
settling tanks. In which it may lx* treated with 
scrap Iron.— C. A. K. 

Copper leaching. P. R, Middleton. Chein. Eng. 
j and Min. Rev., Australia, 1919, 11, 133. 

The dlfllcnlty exi)erlenced in smelting flotation con- 
c<*ntrate8 has oaus(‘d a reaction In favour of hydro- 
metallurgical treatment of ores. Crushing and 
grinding should be sufflciciitly fine to separate the 
mineral particles from gnngue, and It Is rarely neces- 
sary to grind Australian ores finer than to pass a 
lO-mesh sieve. Chalcopyrlte Is converted to 
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coprouB sulphide, ferrous and copper sulphates, and 
sulphur dioxide at tenu)erat«reg below 5tt0® C., ana 
below 060^0., cuprous sulphide and ferrous sul- 
phate Interact witli the forniatlon of c-opiht 
and ferrh* oxliU*. At ternrH^nitiires above (U)« 
CupnJiiH sulphide is (•on\(‘rl(‘(l Into eoi)per oxide. 
The calcined ore 1 h leaelu'd uitli an aeld Nolullon in 
a series of tanks providni with filter bottoniB, or 
In Iforr agitators an«l thlekeiiers arranged on the 
counter-curnuit deeantation Kysp'in. 'ihe copiH'r- 
bearlng Kolntion jirodurvd may lx.- trailed either 
with Herai> iron or by (d<*(*t lol^sis, In Uie latter 
proevHS, imsoliihle ji nodes of lead, graphltistal car- 
bon, or imigiu'tile are (‘inployed, and the ueld solu- 
tion produced may he utilised for the extraction of 
a fresh uuanlU.\ (d' ealeined ore. A euiTeiit density 
of 8--1I) Mmi)s.*)»er h( 1 . ft. Is giuierally applied, and 
for satisfaelory working the (dectrolyte must con- 
tain ahov(‘ i r»% of eoiipev. Tlie presenee of arsenic 
In the eh'etrolyte rediiee.s th{‘ purity of the deposited 
copper. -C. A. K. 

Aluminium (tlloVH far urrupUtnr vnfiiurx. F ('. Ixai. 
Iloyal Aeronautical Noe., Apr., llUlt. [Advance 
proof.] If) pages. 

Alpminipm allots ar<‘ used for aerofdane cylliHlers 
and pistons In order to rediuv tlie weight and at the 
same time retain the rigidity (»f a thick casting. 
The cooling enVet may be liicreas(*d, as aluminium 
has a condnctlvlty coellicleiil juon' than thr(‘(‘ limes 
that of east iron. An alloy, known as 1.5, contain- 
ing (hi and 12-11% 'An can 1 m‘ cast reason- 

ably W(*1I, (hough cracking during machining Is a 
source of f rouble. Nte(d liners a re usually employed 
as nhnnlidinri alloys have apf)arently a high co- 
cfBelent of fiietlon, and sidliclent negative clear- 
anee sliould he alhovtal to pr(‘V(*nt the Inaiting of 
the alloy above 50(1^’ (h, and to uv<d<l cracking by 
expansion of (he liner. A utiinber (»f (yiK^s of alu- 
minium i)ls(ons showed a small growth due to heal- 
ing and In (‘(‘rlaln cases “burning” of the piston 
crown occurred; possibly the sofhuuMl eutectic was 
exuded from bi't ween the purer ci-yslals, 'Hie hard- 
ness (Ilrlnell) of the alloys (at 15^ C.) U^eomcB 
greater as tin' c()pi)er eontenl ineri'ases. Irrespective 
of other irn-tals ]iresent, and llu' dlfl’en'm-e in hard- 
ness diminishes wltli Increasing teruiK'rature until 
at 400° (\ ttu' Frlmdl hardnes.s numlM'r Is pnictically 
Independent of the cojipt'r content. No delirilte con- 
nection was found hetw<'('n the resalls obtained by 
Ihe Wohler r«‘iH'llt ion t(*s( and the eiasUc pro|W‘r(ies 
of the alloys. .Mu minium casIJngs are jajrous to 
fluids and are treated with a hot alkaline sidullon 
of sodium silicate (wat<'r-glass) under pre.s.surc to 
Honl the pores Tlie h'li.slh' streiigtli at ordinary 
tempc'ra lures Is not Ihe eliief physical pr<H)erly n'- 
quired hi an alloy and more wt>rk Is m*<‘dcd to 
determine ila* Ix’a voslslhig :tllov at tin* liigher tem- 
peratures to whi(*h It is sitl\it*et('d in mse.— F. A. K 

JvCfld siili^hiiJr ami Ihc linxlucls of ihr ioastin;/ /»ro- 

ceuft; C/i(<micnl mfuiUhriinn hatimrn . K. 

Nehenck and A. Albeit /. anorg. t'hem., 1010, 
105 , 145 -100. 

TiiK reaction bt'tween haul suli>hldi' and lead siil- 
(>hnte cKVurring lu tin* roasting process is g(*nerally 
represente<l by tin* eipiatlons: (1) l'hS(), + PbvN = 
2Pb-H2S(>.; (2) 2I’l)0-| PbS-8Pb+S0,. In reality, 
however, the reactions arc much more complicated, 
ns the existence of thn*e basic lead subdmtos must 
U* reeocruiaed: PbSO,,rhO; PbS(4,,2rbO; and 
PbS0^.2F*bO. Thus, according to the phase rnle, 
seven solid phase's are teoasible and there are thir- 
teen possible monovariant syvSteins, each containing 
thr(*e solid phn.ses In equilibrium with the vapour 
phase. SO,. The authors have investigated the 
conditions of existence of nine of these systems 
between 500° and 820® 0., and have plotted the 


temperature-presrore enrveu on an equlUbrlnm 
diagram. Only those systems in which lead sul- 
phide Is present as a solid phase could be realised 
experimentally ; other systems are apparently very 
unstable. Owing to the volatility of lead sulphide, 
the vaimur phase was always saturated with PbS, 
which was often deiwslted In the apparatus in w\dl- 
formed crystals. The vapour pressure of lead sul- 
phide was found to increase from 2 to 17 mm. be- 
tw(*en 850° and 1000° 0. l^d sulphide distils 
readily In a vacuum at 5)00° 0. Since all slUcate- 
coutaining materials are attacked by lead com- 
pounds, tlie exiK'rlinenta were carried out in con- 
tainers of calcium phosphate made by calcining 
hones cut to the desired shaix*.— K. U. It. 

Lead: Scimralion of in the analysis of mctallio 

valeium and Inrgie” metal. J. Kbnlg. Chcni.- 
Zeit., 1910, W, 135. 

Two grins, of the metal is dissolved in nitric acid 
(si». gr. 12), the solution bolU'd to expel some of 
the acid, then diluted with 100 c.c. of warm water, 
neulialisod with ammonia, and treated with 300 c.c. 
of bromine- water; the precipitated lead hydroxide 
dissolves. The solution Is then rendered ammonla- 
cal, cooled, diluted to 500 c.c., and lllterod, the first 
IMirllon of the filtrate being rejected; 2.50 c.c. of the 
clear filtrate is boiled and the calcium prcclpitntcHl 
as oxalate. In the case (»f “ Inrgie ” metal, the 
filtrate iimst lx* treaf(*<l with 20 c.c. of sulphuric 
acid (sp. gr. Ifi), boiled for 15 mins., the barium 
sulidiate colk'eted on a filter, and the calcium then 
determined in the filtrate,- W. F. N. 


(linnahar ares; Working of at Monte Amiata. 

K. Osehalz, GKlekaiif, 1918, 54, 513-519, 533- ~ 
5:j!), 545 -553, 5(1(5-570, 5Sfi-5Sl. 505-5^8, 004— 
(511, (517~(525, 0.Tj— 1539. Cheni. Zcnlr., 1019, 90. 
II., 252. 

Tiik high pereenlago of moisture, avi'raglng 15%, in 
th(‘ clay(*y portions of Monte Amiata einnalmr ores 
m'(vssitat(‘s a preliminary drying, for which pur- 
pose drying machines of the drum typo are more 
suitable than the okh'r shaft or tunnel dryers. The 
danger of poisoning owing (o o.scapJng mercury 
vap<*ur during tlie roasting of the ores Is minimised 
as far as possll>le by n'utral ventilation and also 
by regular medical snpc'rvision of tlie workers, by 
vapour balhs etc. In the Cfise of fim* ores roasting 
In rotary tulx* furnan's has proved perfectly .satis- 
factory both from the point of view of hoaltii and 
(‘conoiulc working. — G. F. M. 


Maam siitm: Reaction betire.en sndium chloride sohi^ 

Hon and metallic . W. Hugh(‘S. Fhem. Noc. 

Trans., 1919, 115, 272-277. 

Tnr, naictloTi between magnesium and water Is very 
slow at the onlinary tempi'ratiire hut is greatly 
nceolerated In presenee of neutral and alkaline salts, 
.such .ns .so<iIum chloride, sodium ])lcarhonnto, sodium 
carbonate, and inagneshiin sulr>iia(e. K.\ix*rimeiits 
with .sodium chloride solutions at 2.5° 0. have shown 
(hat the Initial rate at which hydrogen is evolved 
d(*ix'nda on the concentration of the dissolvi'd sail. 
The reucllon velocity has a maximum value for a 
solution containing 32 mols. H,0 ])er mol. NaCl. 
This maximum cannot bo satisfactorily interpreted 
In terms of the physical properties of sodium 
ciilorlde solutions, and Is regarded as evidence in 
favour of the specific nature of the catalytic action 
of the electrolyte present.— H. M. D. 

Pulverised coal. Harvey. See IIa. 

Refractoties for mine industry. Babcock. See VIII 
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Electric furnace methods. Etching. See XT. 


Patexts. 

Steel; Manti/acture of . {\ Dt^ir, ami The 

Miris Steel Co., Ltd., ShemoKL Eng. Pats, (a) 
124,403 and (d) 124,405, 12.1. H). (Ai>i»ls. 5,11 ami 
533/16.) 

(a) Steel is immersed hot in a siilution containing 
nitric acid, Hulphiiric or snlptuirona acid, ami an 
amnaminm coiiiiK)iind, c./;., ammoninm chloride, piv- 
ferably willi the addition of ainmonia. Tlie pr()iu>r- 
tlons of the malerinla are: 3 cwt. of nitric add. 
2 cwt. t>f snl[)hnric or snliihiirons add, 2J cwt. of 
ammonium chloride, and 2** cwd. of strong(‘st liquid 
ammonia per 1000 gallons of \val<‘r. (n) Freshly 
cast ingots, as soon as tlu‘y (‘an i>c strippial from 
the mould and while tlio interior of the ingot is 
still in a moltcm condilion. are Immersed in watm- 
or In a solution which wdll generate hydrogen on 
the surface of the ingot. Tiie ingot remains snh- 
mergeil sufflciently long to prevent recalescvmv of 
the steel wdien wilhdrawn.~(V A. K. 


Sleel; ilanufucture of - — . C. D('ar, and The 

Miris Stcvl Co., Ltd., Shdliidd. Kiig. Pat. 121, KM. 

(Appls. 532, 12.1.16 aiKl 11,420, 12.8.10.) 

An appllam'e for the conveiihmt carrying out of 
the process described in Eng Pat. 121,405 (see pre- 
adlng ahstrnol) consists of a lank i)rovlded willi 
a grating on which an ing:ol may rest. 'IVo reser- 
voirs, at such a height lhat ll(iuids can gravitate 
from the tinst to th(' w^eond afid tlien to the tank, 
contain the iwpilred solution, which can Ik' pnmf>ed 
from the tank b;tck to the reservoirs for fiirlh(‘r 
use.— r. A. K. 


Iron and steel: Matiufiujfure of . S. Wliyte, 

Kedhill. Eng. I’at. 124. Spi, Ih.I.Pi. (Ai>pl. 
575!;/iO.) 

Hilioon Is partially or ('oiniildelv dlmliiapM] from 
high-sillcoji cast iron by melting tlie metal under 
a layer of borax and adding (arhoii, preferaidy as 
gra|)hitc, to the moltiui iron. A curi’imt of air ma\ 
he f(>rc('d tlii'ougli tlie i>atli in onh'r to aid tlio 
pro<‘ess,— C. A. K 

]f(nH/aiirf;(' sh'i l : ]J (uni f<(( I iii e of . TP A Had 
held, Westminster. Eiig. Pat. 121,817. (Ajqds. 
5705, 10.4.10 and 8.S03, 22.0.10.) 

A TovoiiEH stead Is pnahiced by Increasing the silicon 
content of manganes(‘ steel to from 00% to 2 5%; 
oth<*r const iluenis are 10 to 17% .Mn, and np to 
2% C. Silicon may lx* i>art]y or com]>K‘t(dy replaced 
by alnmlni!im. and additions (jf chromium, nickel, 
cobalt, vanadluin, tungsten, and tit.Mninm may also 
be made in order to vary the piopertles of (lie metal. 

- V,. A. K. 


Manpane.^c steel; Mfmufacture of . IP A. Had- 

field, Westminster. Bng. Pat. 12.5,157, 10.6.16. 
(Appl. 8055/lf;.) 

A MANGANESE stecl 01 ' iroii nllov of i‘(‘.slstnnt quality 
contains 10-17% Mn, 1-M% Cu, up to 2% O, and 
up to 2% Si. The alloy may be toughened by heat- 
ing It to 1050° C. or above, and quenching in water. 

-C. A. K. 


Steel or other metal wire; Method of hardening 

and tempering . H. Alexander and W. T, 

Vint, Leeds, and A. Imbery, llallfax. Eng. Pat. 
125,180, 6.3.18. (Appl. 3825/18.) 

Wire Is caused to travel, under ^1, between two 
pairs of rollers, the distance betwe^ the first and 


second pair being adjustable. Electrical mKluctora 
arc attached to the rolls, and the circuit Is com- 
pleted by the iK>rtlon of the tni veiling wire Mween 
the two pairs of rollers. Heating of the wlrti Is 
accomplished by this moans out of contact with alr» 
and the lengih of the oil bath is such as to allow 
CNjollug to take plncv without oxidation of the sur 
fa(^ of the \Tln‘. The tenii)erature of tlie bath 
may he kept within ivqulrcd limits by circulation of 
the oil. -C. A. K. 


Steel: T) eating foe airetaft . D. ,T. Mooney, 

Pomhm Pi»g. Pat. 125, .541, S.7.1S. (Appl. 

11,148/18.) 

KiGn)rr\ Is impaif(Ml to tldn hlgh-grnch* steel strip 
by passing I In' heated nu'tal Ix'twaam revolving 
wat(‘r co()l('d dU's or rollers. Ily this menus the 
strip is suitably shap(‘d, and at the same lime Is 
hardened to (in' m'(*('ssary (h'gre(‘. SnhftiHjuent 
heat -treatment, wliich pnmioles dlslortlon, Is un- 
n('ces.sary. t'. A K. 

Steel smelt imj fnnuiee. W. (P IVvKlns, San ITan- 
chsco, ('al.. and W. II. Fitch, litlshnrgh, Pn. 
U.S. Pat. I,2i5,586, 25 2.lt). Ai)pl., 22.12.17. Re- 
newed 21.1 11). 

Ihrr gases from a sl(‘el furnace jiass through exit 
ports at tlH' (*nd of the furnace into a ehaml)er in 
wiiicli (‘xpansh)n of IIk' gast's and prccipllatlon of 
dust taki' place, arul I lien Ihrough tin' regenerator 
to lh<‘ clilmm'y. Slag poclo'is are provided at each 
mid of the furnace. C. A. K. 

Iron oxides; At it hod for reducing — . II. W. T/tSh, 
San Francisco. (VM p.S. J*at. 1,21)0,073, 11.3.18. 
At>pl., 4.0.17. 

A MixruuE of Iron oxide and (‘arhonatvons materia! 
in a timiy divi(l('d eondlllon is placvd within a 
hniidle (►f scra]> IVrrouH material and the whole 
heated.- T. IP H 

hon articles; Method of r( moving rust from . 

Hadlscln' Anilln n, Soda Fabrik, PudwigHhafon. 
(ier. Pnt. 310,2<il, 1:1.11.17. 

Itu.sTv ai'lick's an* I reap'd with diluP' adds (hydro- 
ferrocyaide and hydroferrb'v anie af'ids exeeptml) 
arid Hlnmltamnmsly, or Intx'r, with an oil- or fat- 
emnlsion. Ttu'y an' thus quickly freed from rust 
and left with a sliglil coating of oil which protwts 
llu'jn agaijist subsequent rusting.- T. St. 

Iron; Manufacture of highlg carhurised spongy . 

II. PoetPT, Idlsscidorf. (Jer. Pal. 310,550, 12.3.16. 

A MixTtJUE of i>ovvdered coke* and pyroluHlte U 
foiined Into halls and roasp'd In a furnace.*, whereby 
lire surfaces of tin* balls become mechanically 
strong and poi-ons, and the tnP.'rioi'H iK'Corne spongy. 
Scrap steel is lln'ii fed Into the furnac(‘, and melt- 
ing, runs down and is absorbc'd by the balls. The 
nfwulting higlily carhurist'd 8j>oug.v Inui may be 
UK(‘d in idaw of pig iron in smelting proef'Hses. 

* -T. St. 

Ore; Marti ive for rrdueing [grinding] . B. P. 

I»ark, South McItKnirne, Australia. Kng. Pat. 
121,(M(;, 15.6.18. (Appl. 0,882/lS.) 

A GHiNDiNo pan consist H of a revolving grinding 
ring which drives an IniK'r floating ring supported 
on gu !(!(»- rollers, and cajaihle of lndeiH*ndent verti- 
cal movement. The floating ring drlvtjs a aeries 
of inclined, ta|K*rlng, crushing, and grinding rollers, 
arranged In steppc'd relation to the grinding ring. 
Pressure on the rollers may be varied by means of 
an adjustable spring which passes through a central 
ballast holder.— 0. A. K. 



Cl. X.--lf£TALB; BISTAIIiU#97» INCLUPIKG EtBCTBO^METALLUBOY. 


zm 


Fumace$; Liquid sealed [for heaUtreatment 

of metals]. D. C. Bolton, Stoke-on-Trent. Eng. 
Pat. 125,015, 10.10.18. (Appl. 10,471/18.) 

At the entry end of an Inclined furmu'e chamber 
Is a llquid-Bcaled charging chamber provided with 
a perforated platform which may be raiwid to the 
level of the furnace chamber. Articles to be treated 
are transfern'd from tin; platform to the furnace 
by meaufl of a plunger, and an auxiliary Inclined 
plunger may be (‘mpIoytKl lo mov'e the articles 
through the furnace, ^’lie exit end of the furnace 
Is extended into a liquid seal.—C. A. K. 

Blast fiirnacrs. A. Frankignoul, The Hague, 
Holland. Kng. Fat. 125, 101, 22.3.18. (Appl. 
rdlT/lS.j 

Ikon ore Is naliiced in a shaft furuaee by means 
of gas generated in a separate gas-producer, and 
the spongy nu‘tal pnxhiced is furtlier relined on the 
hearth by electrical resistance heating. Hot air 
(800° Ck) from the reciip(M-ating stove is led to the 
tuyijrea of a gas-producer, and the produc(‘r gas 
is conveyed lo the tu.veres of tlu‘ blast fuiiuuv at 
a tenip(‘rature of 1500° C. Tlie «*xit gases from tlie 
blast furnace are iilills(Hl in geiu'ratlng elecMrlcal 
I>ower, which is used for the tinal melting of the 
metal on the hearth of the furnace. ~C. A. K. 

Furnaces [for hcatirifj bars, shells, etc.] A. Small- 
wood, London. lOng. Fat. 125,221, 12.1.18. (Appl. 
0220/18.) 

In a furnace adapted lo heat tin' ends of articles 
which i)roJect into a heating cliamlH-r through 
holes In one wall of (lie chainlKT, a heat distri- 
bution chamber, a hot air flue, a waste gas flm*, 
and (optionally) a regonerator used to transbT heat 
from the wash' gas(»s to tlie air are combined with 
the healing cliamlxT in tlie same mass of brick- 
work. The heating chamber may he divided Into 
a numbi^r of comiiarlinents each f(‘d from the heat 
distribution chamlM'r and hot uir flue by ducts which 
can be individually controlled by dampms and 
exhausting Into the waste gas flue. The heat dis- 
tribution chamber may be fed from a combined or 
separate gas producer or tire-box.— -B, M. V. 

Rotary furnaces [for carburising and casc-hanlen- 
iny]. W. O. Garbutt, and The Brltksh Garbonlzlng 
Co., TAd., Gloucester. Eng. Fat. 125,484, 4.1.18. 
(Appl. 240/18.) 

A suBSTANTi.M.LY liorlzontul rotating chamlKT, sur- 
rounded by a fixed heating chamber, Is iiermanently 
closed at the hotter end and is provided inside with 
bellcnl ribs of comparatively small pitch and low 
depth. During the heating period the inner 
chamber is revolved slowdy in such a direction that 
the articles to be treated are moved away from the 
cooler end of the furnace (which has a removable 
door) and continuously piled up against the hot 
closed end of the chamber. For discharging (which 
it Is often desirable to do quickly) the cooler end 
1b opened and the chamber revolved rapidly In the 
other direction. The furnace is specially suitable 
for carrying out the carburising and case-hardening 
process descrlbeil in Eng. Fat. 114,440 (this J., 
1918, 307 A).— B. M. V. 

Roasting furnace or kiln; Muffled chamber suitable 

for use as a . Roasting complex zinc sulphide 

ores or concentrates, particularly in conjunction 
taifA the manufacture of sulphuiio acid. P. W. 
Harbord, London. Eng. Fats, (a) 124,205 and 
(B) 124,200, 19.3.19. (Appls. 4853 and 4854/18.) 
(a) In a muffle furnace consisting of an inclined, 
rotary cylinder, within which a central chamber Is 
heated by flues parallel to its length, the chamber 


li practically triangular in cross-section, the angles 
being supported by the lining of the cylinder, and 
is constructed of bricks having a cross-section 
rcBembllng the axial section of a truncated cone. 
(b) By means of a blast of air, regulated to oxidise 
the required proportion of sulphur, the finely 
divided ore is projected into the upi)er part of an 
externally heated, vertical or inclined, muffle 
chamber; so that the proportion of sulphur ex- 
pelled In the upi)er and wider part of the chamber 
is sufficient to prevent caking of the charge in the 
lower part where the roasting Is completed. Further 
quantities of air may be Injected Into the chamber 
at lower levels; and the ore may be re-treated in 
the same chamber. Alternatively, the latter may be 
employed In combination with the rotary muffle 
chamber described under (a).— W. B. F. F. 


Roasting or drying ores; Apparatus for . 

.1. Molnar, Goose Bill, Mont. U.S. Pat. 1,296,834, 
11.3.19. Appl., 3.10.18. 

A uo.\.siKU contains a number of 8ui)tTimpo.seti plat- 
forms In which oixmliigs are provided for inter- 
eomnninication Ix'tween tin' sections. Babble arms 
attached to a central rotary shaft agitate the 
material on each “ shelf.” By means of suitable 
gearing the rabble arms are caused to swing In 
a circle whilst rotating.— C. A. K. 

Furnaces; Puddling, reheating, and similar metal- 
lurgical . B. Flitr, v^heflield. Eng. Pat. 

125,546, 15.7.18. (Appl. 11,553/18.) 

In order to improve th(‘ harmful working conditions 
du(' lo uunsual atiiJOK])lierlc conditions, two adjoin- 
ing sides of a furnace ar(‘ provided with tire-grates. 
Flue gases are remov(‘d through oi)on-topped vertical 
fliu‘s built against the ()i)posite walls of the furnace 
and near the charging doors, the flues communi- 
cating with a common flue under the furnace. One 
fire-grate only is us(h1, together with tlie correspond- 
ing flues on the ()pi)oslle side of the furmux?, and 
the choice of grate Is depemdent on the direction 
of the wind prevailing at tiie time. The oilier tire- 
gi*ate and flues are shut olT by means of a damper. 

— C. A. K. 


Furnace; Electric metallurgical . W. E. Moore, 

Pittsburgh, Fa. U.S. Fat. 1,2<)3, 164, 4.2.19. Appl, 
30.7.17. 

A ciiAMBKU or crucible adapted to contain metal, 
heated by an elwtric arc, Is provided with an 
extension projecting downwards to form a loop, 
with a loop-channel therein, U-shai)ed in longitu- 
dinal section, communicating with the main 
chamber. The extension is in inductive relation to 
and looped around an electrical heating element, 
the U-shai)ed extension being elongated In trans- 
verse .st'ctlon, and expanding gradually in an 
upward direction from a point substantially mid- 
way of the heating element.— B. N. 

Furnace; Electric and method of melting metals 

and smelting ores. F. and I. B. Wright, Seattle, 
Wash. U.S. Fat. 1,296,896, U.3.19. Appl, 21.11.17. 

A RESISTER la placed In the lower portion of the 
furnace chamber, and magnetic lines of force, ex- 
tending longitudinally of the chamber, are produced 
by electro-magnetic means whereby the downward 
movement of a magnetlsnble body of metal and 
ores is retarded and the metal and ore are held 
siisiamded above and spaced from the reslster. 
Alternating currents are passed through the sus- 
pended material, from the secondary of a trans- 
former, to produce an electric arc between the 
suspended material and the reslster and thus melt 
the metal— B. N, 
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Open-hearth furnace, M. Hvid, Chicago, 111. U.S. 

Pat. 1,296,180, 4.3.19. Appl., 21.10.18. 

An open-hearth furnace is provided with a slag- 
pocket below the hearth, and from the lower i)art 
of the slag-pocket, a flue, having a downward in- 
clination, conveys the products of coinlmstlon into 
a shallow dust chamber situated under a checker- 
work regenerator chamber,- C. A. K, 

Muffle for roasting zinc hivnde and other sulphurous 
ores. W. Iloiumel, Ziirich. Ger. l*at. 309,051, 
9.9.15. 

The ore in its i)nssjigo through the mullle is healed 
by the hot gast\s from two furnaces arranged in 
juxtaposition. Tiie ga.ses fiom the principal furnace 
completely surround the ore-cliamlxn', above and 
bidow, except for a portion situate about the middle 
of same. This portion is Invited above by the; gases 
from the principal furnaw, and below by those from 
the subsidiary furnace alone. The principal furnace 
is kept in uniform oiK‘rallon, whereas the subsidiary 
one is well llr(xl to begin with, the tiring Indiig 
subsequently decnvised to suit the on*. 'Hie ore Is 
fed at a uniform rate into tin' inutile, and the 
mechanical w’ork nec(‘s,sary, as well as the tins* 
of roasting, nix' reduced to a minimum.— .7. S. G. T. 

yickel; Extraction of front situate ores. 

H. W. G. Amiable, lOghain, and Nickel Goinxui- 
tratlon, Ltd., London. Lug. Pat. 125,119, 27.5.1t;. 
(Appl. 75(12/10.) 

See U.S. Pat. 1,2S9,072 of 191S; this J.. liH0. 1 1S a. 
The ore may Ih‘, heated with a siilphur-yhdding 
material, such as ityriti'S, in presence of steam 
Instead of with moist hydrogim sulphide, and a 
.small quantity of sodium or potassium chloride 
or sea-water is profcu'ahly added to (he charge. 
The nickel sulphidi* may be o\l<ll.S(‘d to sulphate, 
any basic nickel sulphate formed IxOng dissolved by 
means of hydrochloric add obtained from the 
furnace gases. 

Electrical icelding; Methods of and apparatus for 

. T. 10. Murray, Prooklyn, U.S. A. lOng. Pat. 

120,900, 9.11.18. (Appl. 18,390/18.) Int. Conv., 
9.11.17. 

One of two bodies to lx* welded Is heated electrically 
till it is plastic and is th(‘n brought in contact with 
the SA'cond body wlilch is not heated. The two 
bodies are subjeeted to pressure in a transverse 
<llrection, to eaust* them to unite. An electrically 
operated devkx* for supporting the bodies and for 
pressing them togc'ther is claimed.— L. L. L. 

Metals of unequal fusibility; Process for neldiny 

two . C. Kohler, Zilrlch, Swltz<‘rlund. U.S. 

Pat. 1,290,815, 11.3.19. Appl., 28.12.17. 

A LAYEK of the more fusible metal is welded to 
the less fusible metal by a reducing flume, whlcdi 
heats the metals to the welding tem)X‘rature and 
reduces any oxides, and a body of the more fusible 
metal Is afterwards welded to the layer.— T. H. IL 

Casting metals, and apparatus therefor. J. P. Auld 
and P. M. Tennlck, Philadelphia, U.^.A. Eng. 
Pat, 124,232, 21.12.17. (Appl. 18,980/17.) 

Fluid metal is caused to pass over a rotating sur- 
face before entering the mould, and Is thereby 
cooled and its fluidity reduced to such a degree 
that it quickly solidlfles In the mould and the effects 
produced by a slowly solidifying liquid core are 
avoided. The surface is preferably of funnel shape 
and may be cooled by air or by water. The cooled 
stream of metal is delivered from a nozzle, and 
the rotary motion of the appliance causes it to 
assume the form of a hollow cone as it enters the 
moii]d.--0. A. K, 


Ores; Process of recovering values [graphite] from 
. w. O. Araluger, Nashville, Tenn. U.S. 

Pat. 1,282,730, 29.10.18. Appl., 12.0,18. 

Finei.y-divided ore Is Introiluced Into a separating 
vessel through an opening in the dome-shaix^d cover 
and is forct'd downwards into a mixture of oil and 
water by Jets of air under high pressure (over 2 lb., 
and up to 150—200 lb. per sq. In.). The values float 
up iuside a i)erfornte<l annular partition In the 
seiMiratiug vessel, pass througli Ihe perforations, 
and overflow into an annular launder. Only a very 
Kiiiall quantity of oil (1 drop to a gallon of water) Is 
required, and OtJ*;;,, of the graphite present In crude 
graphite ore can lx* ivt*ov(*re(l In the form of a 
concentrate containing 80 - 88% of pure graphite. 


Orr-sepantfinq process. A. J. Moxham, Wilmington, 
Del. U.S. Pat. 1.291,519, IS.2.19. Appl., 24.2.12. 

Soians such as oix* particles having dlfl’erenl spoclflc 
gravities an* w'paratt'd by metius of a d(*nso liquid 
iiixm wliieh a n*lativ(‘ly light llipild Is siii)erp08ed, 
(he partleles of mali'rial being hrst (‘oated with the 
latter and then eaii.sed to pass heueath tin* surfact's 
of the upi>er and lower layers In sucet'ssioii. 'Phe 
denser liquid has a sp. gr. Ix'tween thos(* of the 
solids to he s(‘pa rated, and the lighter liquid is 
such that lh(* coaling Is retained by ihe imrtlcles 
when in the denser Ihpild. 'I’he separated solids 
are tr<‘at('d with NoIv<*utH .‘ind centrifuged for th(* 
reeovery of tin* (l(‘ns(‘r and lighter liquids In suc- 
ecsslou W. 10. F. P. 


Ores and the tike; Process and apparatus for the 

treatment of [by Rotation]. G. 8. A. Apj^el* 

«)vlsl and 10. O. 10. Tyd('*u, Stockholm. Ger. Pat. 
3tt9,0.88, 7.1.17. Addition to G(‘r. Pat. 277,847 (Eng. 
Pat. 402 of 1913; this J., 1913, 430). 

Tun ore, (lie (*)1 or tar, and water are first mixed 
together and tlam d(‘Jiv(‘red by a pump In (he form 
of OIK* or Kcv**ral j(‘ls against a fixed or movable 
wall, plate, dish, or the like*, which Is so situated 
ov(‘r tlu* \(‘ss(‘l In which the separation Is to bo 
(‘fl(‘ctcd that. th(‘ mlxtun* falls Into the vessi*! or can 
lx* coiiducl(*d to It. Th(* particles of oil or tar are 
thereby bc*alen up and finely dlvld(*d in the mixture. 

-J. F. B. 


Ores; Process of treating by the flotation 

method. G. H. A. Ap]xdqvlst, Stockholm, Ger. 
Pat. 309,859, 2.12.10. 

The froth which separates In the treatment of ores 
by the flotation nu'Uiod Is treated with an agent 
such as oil which breaks down the froth and 
liberates the entangled ore particles.— 0. A. M. 


Hollow objects of compressed metallic powder; 

Method of producing , 0. A. Pfanstlehl, 

Highland Park, 111., Assignor to Pfanstlehl Co., 
Inc., Chicago, III. U.>S. Pat. 1,280,089, 20.U.18. 
Appl., 4.11.10. 

Dishes or the like for chemical ofx^rutlons pre- 
pared by compression of finely divided tungsten 
or tantalum or their oxides, magnesia, or thorla 
are non-uniform, and weak and porous at places, 
because these substances resist flow during 
compression. To ovcrt*orne this difficulty a core of 
copper Is embedded In the powder. At the pres- 
sures employed, viz., 139 — 100 tons per sq. In., 
copper flows sufficiently to equalise the compres- 
sion pressure but not sufficiently to be forced Into 
the pores of the compressed powder. The copper 
core can be removed from the finished article by 
means of nitric acid or the like. 
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Metals; Electrolytic refining of . B. Bart, 

Newark, N.J. U.S. Pat. 1,29G,100, 25.2.10. 

Appl., 12.12.17. 

Th® metal Is deposited uijon an anode core com- 
posed of solid i)orti(Hj.s and connecting necks, 
lx>rdering on and allernatlng with o|)en spaces nol 
greatly smaller in area than the solid iiortlous, 
until the oiHT) spaces ar(‘ partly closenl. The com- 
ixwlte body, or ufld, tiius produced, Is used us the 
anode in the hnal plating.— 11. N. 


Sulphides; Process of desulphurising inetal . 

A. R. Foster, Washlngtwi, D.C., Assignor to Sul- 
phur Syndicate, Ltd., London. U S Pat 
4.3.19. Appl., 1.5.16. 


Metai, sulphides are roasted to produce gases con- 
Uilniiig sulphur dioxide, and the gases are made 
to react with a further quantity of metal sul- 
phides healed to at least 700® C., until the major 
I)ortiou of the sulphur dioxide is reduced. 

— T. n. B. 


Electric (iisxolutwn and ptecipitation of metals; 

Apparatus fur the . E. It. Holden, Los 

Angel(*H, (!al. U.S. i*at. J ,2()5,7.“)2, 25.2.10. Appl., 
17.4.17. 

An apparatus for treating sotiitlona containing 
metals eomprlNes a cylindrical tank, in which 
rotates a vertical non-conducting shaft carrying a 
number of agitator anna arrjinged in sets one 
al>ove the other. A cathode Is arranged at the 
lK)ttom of llie tank, and a numlK‘r of independent 
electric conductors convey current to tlie sets of 
agitator arms acting as tin* ano<leH, one tonductor 
for each set, with means for liKhqKoulently con- 
trolling the E.M.F. of the current delivered to 
each set of anodes.— B. N. 

Oxidation of rolled material [mc/aZJ; Method of 

and means for preventing . B. P. lla/aitlne, 

Wheeling, W. Vu., A.ssignor to National T\il)e 
Co., PlltslMii’gh, Pa. U.aS. Pat. l,21»rj,ys«, 4.3.11). 
Appl., 6.10.1(1. 

Metal from the finishing rolls Is allowed to cool 
in an atmoMi)Iiere of steam to a lemiK*ratnre Isiow 
that at which oxidation of tlie metal occurs. 

—C. A. K. 

Ores and me/als; Process for treating in rever- 

beratory furnaces. G. C. Carsou, San Francisco, 
Cal. U.S. Pat. l,2tMh47<S, 4.3.19. Appl., 4.10.10. 
The material to be tnaited, e.g., coppc'r ores or 
concentrates eontulnlng sulphur and Iron, is 
charged so ns to form a sloping embankniont along 
the walls of a furnace, through which tuyM^s an* 
fixed. The ore la smelted by utilising the h(‘at of 
oxidation of the containtsl siil[)liiir, and the liquid 
(‘opper matte and slag run on to the bed of the 
funuicv on whl(*li the matte Is “ l)esscmcris(‘d.” 

- C. A. K. 

Ores; Treatment of [ctiprifexHis] , J. Irving, 

BIsbee, Ariz. 11.14, Pat. 1,290, .52*1, 4.3.19. Appl., 
27.1.17. 

CiuuuiEia)UH on'H, eompoiiiuls, or products eon- 
tainlng precious metals, are sul)je('ted to tl\e action 
of an Iron-coiilaining electrolyte from the copper 
deiK>atting tanka; after removal of llie electrolyte, 
the ore is treated with a sohitlon containing iron 
and chlorides which is afterwards passed over 
metallic iron, to nHluco iron and precitiitatc copinu 
and precious metals. The precipitate is removed 
and used to treat the electrolyte from the oiv 
treatment In orvlor to rediici* the iron therein, 
eoiitJer being sliiiultaneously di.ssolvcd. Precious 
metalH are recovered from the residual sludge, and 
copper Is detwailed electrolytically fn)m the solu- 
tlon.-T. H. B. 

Copper from ores; Process of extracting . N. 

Evans. Assignor to 0. F. Scliader and W. IT. 
Hoadv, Iais Angeles. Cal. U.S. Pat. 1,297,670, 
18.3.10. Appl., 11.9.18. 

OuE containing copper is treated with an aqueous 
solution of nitre-cake, the proi>ortlon of nitre-cake 
being 60% of the copper content of the ore. The 
metal Is subst'queutly Recovered from the copper 
sulphate solution,— 0. A. K, 


Platinum substitute; Composition of matter for 
— . P. A. Fahrenwald, Cleveland. Ohio, 
Assignor to Tlie Rholanium Co., Cleveland, 
Ohio. U.aS. Pat. l,29f),938, 11.3.19. Appl., 13.7.1G. 

Ax alloy for use as a platinum substitute coutjdng 
palladium (10—40 atoms %) and silver 
atoms %), together with one or more of the other 
metJiIs of the gold series in tlie ixjriodic table, 
having atomic weights between one hundred and 
two hundred times that of hydrogen.— T. H. B. 

Zinc-lead alloy. H. Falkenberg, Weetzon. Oer. 
Pat. 309,955, 26.8.1(1. Addition to Ger. Pat. 
300,111 (this .T., 1919, 292 a). 

Claim Is made for a zinc- lead alloy as previously 
d(‘scrllK‘d charaeLerised by an iron content of more 
than ]•(;% and less than 3%. With gradually In- 
creasing ijiclling temperature and iron content, the 
crushing strength iucreases,— T. St. 

Aluminium; Method of easting in iron or 

metal moulds. Metallindiistrie Schiele u. Brueh- 
saler, lIornbiTg, Schwurzwaldbahn. Ger. Pat. 
310,404. 10.2.18. 

The surfaces of the moulds and cores are coated 
with nlumlniuin bronze varnish and tlie organic 
matter removed by slowly boating to about 400° C. 
'ria* coating of alnminium bronze which is left 
IK‘rmits of the moulds iMdng heated to the melting 
point of aluminium before the metal is poured, 
and prevents the easting from sticking to the 
moulds.—T. St. 


Bearing metals; Manufacture of white con- 

taining silieon. V. llassler, Aalen. Ger. Pat. 
310..50T. 20 7.17. Addition to Ger. Pat. 297,290 
(this J., 1917, 889). 

The manufacture of white bearing metals as 
descrll)ed in the original iwitent is simplified by 
till* n‘i»laccineiit of ])ure tin, lead, and antimony, 
by har4l lend and tin containing lead. Preliminary 
alloys (a) or (a) are first ])repnred as follows; - 
(\) IL'ird lead (with 13 -25% Sb) 5I*»— 76, tin fwitli 
20-S0% of Vh) 20-10, copiKT 1—1. and 30% slllcon- 
eoppiT 0 2— 1-5 parts, (a) Hard load 50 — .5.5, tin 
alloy (Sn 80- 81, Sb 11 -12. Cu 5-8 parts) .3.5-48. 
copiKU* 1-.5— 8 5, and 30% sideon-copper 0 5— 1-5 
parts. Tlic final alloy la comix>sed of alloy (a) 
60—9.5 and soft lead 5—40%, or alloy (lO 15—35% 
and the remainder (‘itlu'r equal j'arts of hard and 
soft lead, or soft lead alone.~-T. yt. 


Zinc: Electrolutic recovery of [from solutions 

containing iron and manganese’]. E. Langguth, 
Frankfort. Ger. Pat. 310,846, 13.10.15. 

Fcrroits sulphate Is oxidised to ferric sulphate In 
an nno<*“ compartment by the action of the man- 
ganese salts prcvscnt In the sohitlon. Determina- 
tions of iron and manganese must be made to 
ensure that sufflclent manganese salts are present 
for the pur4K)se, and the electrolysis should be 
conducted under conditions fatourable to the 
formation of the more highly oxidised manganese 



Val. XXXTUL. No. u.] Ct. XI.— SLB(n!&aOHEMIBTBT^ 


375 a 


compounds, e,g., high acid strength, *lnc content 
maintained high In comparison wiUi niangnum' 
content, ^presence of the sulphates of alkalis, 
amnjonium, magnesium, or aluminium, nml high 
anodic current density. The ferric sulphate is 
removed by zinc oxide In tlie usual way.— T. St. 


able for ore reduction, but for stetd-maklug, 
graphite electrodes, which can be run at four times 
the current density, are preferable. Continuous- 
feeding ele<*trode8 provided with jointing nlppk*s 
are common, but the only satisfactory method of 
Jointing amorphous carlnuis Is to use a graimlte 
nipple.— H. N. 


Grey cast-iron; Ifanufacturc of . W. 11. Hamil- 
ton, Shetfield. U.S. Pat. Ai»|)1., 

20.12.17. 

Stne Eng. Pal. 14,;{2S of 1017; this .1., lOlS, 271 a. 

[Tungsten;'] Treatment and eirrulahon of hydro- 
gen In connection irith the reduction of tunysten 

trioxide L^o !• IP A. Cill, London. From 

Fansteid Products Co., North (’hlcago, 111 , 
U.S. A. Eng. Pat. 12r»,;ll0, O.D.IS. (Api»l. 
14,014/18.) 

See U.S. Pat. 1,2S0,088 of 101S; this .1., 1010, i:r>A 

Metals [aluniiulum]; Process of securing — - from 
their compounds [aluminium chloride,]. V. M. 
Weaver, Harrisburg, Pa., Assignor to Wt'aver 
Co. U.S. Pat. 1,207,910. IS.a.lO. Appl , 11.1.15. 

See Fr. Pat. 4Sl,tV50 of 1010; this .1., 1017. 144 

Separator for ores. Eng. Pat. 125,044. See 1. 

[Magnesium and ferrosilicon.] U.S. Pat 1,207,207. 
Hee IX. 

Metal paste or sludge. Eng. Pal. 121,000, Set Xi. 


hllectrodes for smelting. lOiig. Pat. 121, ILt. See XJ. 
Arc-yoelding eleeiiode. U S. Pal. 1,204,250. See XI. 


Electric furnaces; Control of . F. E. 

A. P. M. Fleming. Trans. Faraday S(H!., 1010, 
14, 00-0'^. 

Tuk two ]>rl?nipal iiuM Iioils of luriiaee regulation 
are (1) varlalUm of Noltiige; (2) variation of cur- 
nail The metlwxls of varying the voltage 
dealt, witli In <letall. nr., altc'ratlon of the ratio 
of tin* main tiMiistonniT by tappings or by an 
aiiKillarv wiiullug, or ilu' use of a primary or 
seeomlary boosUa- Iraiisronnir, or control <>f a 
motor generator; a compareon is made of these 
inclho<ls of eoiilrol. 'Die control by <'unvn1 rt^ula- 
lion is accomplished by raising or ^ 

cb‘ctrod<‘s, which may be efTcded by ^ 

oKadrical or hydraulic power under mannal < - 

irol, or by an aniomalleally conlrolled mo oi. and 
tlu'se methods of control are (Useussed. H. N. 

Caibon mono ride; Elerirornotive ? 

F. Anerbacb. Z ElcKt roiOa’in., 1.110, 25, 81. 

TiiK E M F. given bv Hofm.ann (this .T., 10J8, 765 a) 
f<,r the elemenl h\/CO cannot Ih‘ dirtvily com- 
,,iTd with mat <‘.al.M.lal.a] from Ihe free cnew 
of the reacllon, 2('04-0, t hecausi^ In alUa- 

line electrolytes c.irboii monovid(‘ is 
carbonate ami not, to earbon dlo\lde.— 0. 1 . »• 

Dieleehie failute of poieelain. Oh clschel. See VIII. 

Dalcin^s solution. Ctdlen and Hubbard. ,S'rc XIXd. 


Eleelrkal pieeipiliitor. 'i'olnian and others. See 
XXIII. 


XI.-ELECTRO-CHEMISTRY. 

Electric furnace methods; Application of to 

induslrUil proctsses. II EbOiidls. Trans. Fara- 
day Soc., 1010, 14, 71—7.8. 

A DEscKirrioN is given of the Grenvi’S-Etchells fur- 
nace (Eng. Pat. 106,626; this .1., 1017, SOI), and 
(he advantages accruing from it. Dealing with 
electric conditions it Is statcal that r<*guIaU()n, 
phase balance, and wav'* distortion have not 
received the attention vvliicli they <li‘serve. Speci- 
mens of wave form oblnimal liy means of the 
oscillograph In difl’ereiit types of furnaces are 
shown. In tlie ca.si‘ of the Electro-Metals furnace 
there Is dcTinlte indication of a prolonged period 
of inertia while the current changes polurlly, ami 
this must be reflected to some e.xtent in the 
primary system. Odie iron of the current trans- 
former has the elleot of softening the wave (lis- 
tortion. The IKu’onlt method of transformer 
grouping is particularly susceptible to tla* selling 
up of circulating currents, which may account for 
the curious wave forms obtained with this furnace. 
Recent experiments have demonstrated that very 
appreciable losses may occur In transmitting imwcr 
from the transformer to the furnace, not entirely 
through eddy-current losses wd. up in surrounding 
inductive circuits, but because of the skin reshst- 
ance of the furnace leads. These losses may 
assume cousldernble proportions with large cur- 
rente, and in large Installations special preenu- 
Uona should be taken to minimise them. Possible 
sources of electrode losses should receive con- 
sideration. Carlin electrodes made from pltch- 
ct^e, anthracite, and petroleum-coke are’ most suit- 


PA’iKN’lH. 

Electric healing by high fiiginney currenU; 
.Method of and apparatus Jor - . Th(', Ajax 

Metal Co., PJiiladclidila, Assignees of E. F. 
NorUirup, Primed on, N..J. Eng. Pat. 110,220, 
lO.a.lH. (Appl. 4Sf».S/lS.) lilt. Conv., 10.0.17. 

KLE(rrRii) furnaces of tlie Induction tyiKi operated 
by clrculutliig about the rc.slslor an oscdllatlng 
current having its osclllallons maintained In ampli- 
tude, as distinguished from the usiiai damiied oscll- 
lallons f)roct‘<*ding from an ordinaiy <*oiidcnser when 
illKehargtMl fliiongli a gap. The oscillatory current 
discharge through the oiM ratiug circuit is unin- 
terrupted, and the oiM.*raling elrcnit contaliis In- 
eluelanee and capacity pro|Mirlloned so ;is to turn* 
tlie circuit to appro.viinately tlie Ireciuency of the 
alternating curnmf sii))plj(‘d to the circuit, the pro- 
fMirtioii bidw(*en tlie Indmdance and cjipacity Iwjing 
adjnst.ibb* to comiKuisate for dllTeiiaif op<‘raHrig cori- 
ditioiis. ddie dl.s<*harge is madii lliroiigii a metallic 
circuit containing tlie furnace coil for heating 
different resistors, Ihendiy avoiding the n(‘ceHsIty 
of a dlsciiarge gai». and IIm' furnace coil cdrcuit 
has a grcaiter currmit than that of th(; supply cir- 
cuit. (S<‘e Eng. Pat. 111.811; this .1., 1010, 225 a; 
also this.;., JOJO, 202 a.) 15. N. 

Electric furnace. F. von Hdilegell, Evanston, 111., 
and C. IL Flelcher, Indianapolis, lud. U.S. Pat. 
1,204,837, 18.2.19. Appl., 25.11.18. 

In an electric furnace heated by a direct arc 
between the charge and an electrode above it, the 
melting chamber has a deep and relatively narrow. 
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inclined well, whereby excessive volatlllKatlon of 
the molten charge is prevented, owing to the small 
area of the surface exr> 08 ed. When melted, the 
clxarge is heatcnl by an Indirect arc, for which pur- 
pose a suijplemenliil electrode is provided. 

— W. E. P. P. 


Fuftidcc,' IJlavt) io find method of opct'dtiiiy the 

same .7. It. JIarlK'ck, N(‘W York, and E. G. 
Norton, Chicago, 111. U.S. Pat. 1,295,309, 2.5.2.19. 
Appl., 24.4.17. 

A HIGH prcHHure and high temixrature electric 
furnace compriw^s a casing formed of concentric 
shells with hemispherical ends and means for closing 
ihe opiioslte ends, with electric heating means 
within the casing. The furnace tomia'rature is 
(‘Qua Used by convection of heat In a static body of 
Ihjuid, and the temiKiiature mfiy l>e low(‘red by 
means of a flowing l)ody of liquid. The pressure 
In the static l>ody of liquid la balanced and equalised 
against the pressure of the gases in the furnace. 

N. 


Induction furnace; Electric . O. Rnqdiy, Phila- 

delphia, Pa. U.S. Pat. 1, 21X1,752, 11.3.19. Appl., 
12.C.18. 

The furnaw comprises a substanllally rectangular 
core, on the central portion of which Is mounted a 
primary winding. Tlie body of metal to be treated 
includes a main iwrtlon, a tubular portion, form- 
ing the secondary in an auxiliary cavity, partially 
surrounding and coaxial with (he primary wind- 
ing, together with opposltely-jdaced branches con- 
necting the portions. Tlie winding exerts a lepul- 
slve action on the metal in the auxiliary cavity 
and forces It Into the main portion, magmdlc lines 
of forc(‘ cutting through the metal at definite joints 
In the auxiliary cavity, there])y oiusing relatively 
intense circulation of the metal at tliese points. 

N. 


Metals or alloys; Electrolytic prvyauition of 

in the form of paste or stmlfie. 11. U'eeh, Maccles- 
field, and H. an<l h. Slater, Ltd., Manchester. 
Eng. Pat. 121,000, 28.12.17. (Appl. 19,170/17.) 

An apparatus, for tlie eleelrolytic preparation of 
metals or alloys in tlie form of paste or slmlge, 
Is provided with anodes formed partly of tlie active 
metal and partly of a mateiMal, c.//., hard giaidilte, 
which resists or withstands the conditions of electro- 
chemical action and doi's not dlslnt(‘grate nor pa.«s 
Into solution. Means may 1h‘ provuhal for varying 
or adjusting the ratio of tlie areas of the active 
and resistant port ions of the anode Imnuu’sed in 
the eleelrolyt<‘. A group of vats may l>(‘ used 
through whleh the same eleetrolyte Is clieulated, 
the vats iK'iiig electrically coimected In series or 
In parallel, or .supi)Ile<l wltli current independently. 
Anodes of actlv(‘ mat (‘rial may he us<m1 In .some vats 
and anodes of resistant material in others. 'Plie 
flow of eliH^trolyte may be controlled or regulated 
through any vat or group of vats, and the ek'ctrolyte 
may be elreulated tlirough a cooling or healing coll. 

-11. N. 


Electrodes, particularly for use in electric smelt- 
ing and like purposes. S. C. Hazard, Jarrow, 
and H. S. Morris, Ilebburn on-Tvne. Eng. Pat. 
124,110, 4.6.18. (Appl. 9220/18.) 

Distortion of electrodes during the baking process 
is prevented by fllllng the socket, at the end sendng 
ns a base, with a plug of moulders* loam, clay, or 
other suitable material in a liquid or plastic con- 
dltlon.-B. N. ^ 


Electrode; Arc-welding . 0. V. Elliott, Schenec- 

tady, N.Y., Assignor to General Electric Co. U.S. 

Pat. 1,294,250, 11.2.19. Appl., 22.7.18. ^ 

The electrode is composed of ferrous metal, with 
a coating of a calcium compound of inappreciable 
thickness having a high power of emitting electrons 
when heated.— B. N. 


Electric dry cells; Resuscitating spent . K. 

Horil, Hokkaido, Japan. Eng. Pat. 124,137, 
12.7.18. (Appl. 11,464/18.) 

Spent dry ccdls are resuscitated by boring a hole 
In the cell from the top and fllllng it with a mixed 
solution of ammonium and sodium chlorides and 
oxalic acid. The cell is then heated and finally 
plunged into cold water.— B. N. 

Accumulators; Electric . W. G. Pearson, Wood- 

ford Green, and General Electric Co., Ltd., Lon- 
don. Eng. Pat. 124,378, 6.9.18. (Appl. 14,530/18.) 
The absorbent for the electrolyte Is composed of a 
mixture of sawdust, fibrous asbestos, and celluloid 
chamferings or the like.— B. N. 


Dvpolariser ; Polymerised manganese dioxide . 

A. A. Wells, Montclair, N.J., Assignor to National 
Carbon Co., Inc., Cleveland, Ohio. U.S. Pat. 
1,293,272, 4.2.19. Appl., 25.10.15. 

An artificial active form of manganese dioxide is 
prepared by converting the natural dioxide into 
carbide, treating the product with water to form 
nmnganoii.s hydroxide, and roasting the latter in 
an oxidising atmosphere containing steam to con- 
vert it into manganese dioxide.— B. N. 


(A) Manganese dioxide; Preparing [for gal- 

vanic cells]. (a), (c) Galvanic cell. M. L. Kaplan, 
Brooklyn, N.Y. U.S. Pats, (a) 1,293,461, (b) 
1,293,462, and (c) 1,293,463, 4.2.19. Appl., (a) 
4.5.17, (u), (c) 11.7.18. 

(a) Autikiciai. manganese dioxide is prepared by 
heating inunganes(.‘ oarbonati', treating the residue 
llr.st to yl(‘ld a product containing manganese 
dioxide, ami then with nitric acid, and heating the 
resulting powder to dry it and drive off excess of 
add and decompose any manganese nitrate, (b) An 
electrode material for gahanic cells Is prepared 
by incorporating suIRcient nitric acid with man- 
ganese jM'roxlde to combine with the basic sub- 
stances pr(‘sent, decomposing the manganese nitrate 
formed, and removing the residual nitrates. A 
comlueting material is addeil to the compound at 
any convenient stage, (c) An eh'clrode material Is 
jirepureil by converting manganese carbonate into 
a product containing a high percentage of the 
ilioxide, a smaller iK'reentage of manganous oxide, 
and a still smaller jK^rcentage of carbon dioxide. 
Tbo produet la treated to remove the carbonic acid 
and Introduce tlie hydroxide group, tlie resulting 
product lielng oxidised and a couiluctlng material 
added.— B. N. 


Pyroluslte electrodes; Process for regenerating 

spent . P. MUller, Vienna. Ger. Pat. 310,866, 

20.6.17. 

IhiE electrode la employed as anode in a salt solu- 
tion through which a current 005—01 ami)^re per 
sq. decimetre of electrode surface is passed for a 
considerable period. The time during which the 
current is passed depends upon the amount of 
material surrounding the carbon core. For very 
small electrodes, the current is passed for five or 
six days, medium electrodes require 7 to 12 days, 
and large electrodes still longer. In no case t^onld 
large bubbles of oxygen stream off from the elec* 
trode.-~J. 8. G* T. 
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Electrolytic cell. G. Charbonneaiix, Le Magnou, 
France. U.S. Pat. 1,290,040, 4.3.10. Appl., 8.3.17. 

The elecliodes consist of alternating right and left 
hand plates with ends overlapping at tlie middle 
of the cell. Terminal members pass through the 
walls of the cell, and means are provided for clamp- 
ing the terminals and overlapping ends together. 

-B. N. 


Battery; Piimary . O. E. Kiihoff, Assignor to 

Fi*eneh Battery and Carbon Co., Madison, Wis. 
U.S. Pat. l,2t)0,700, 11,3.19. Appl., 9.0.17. 

A DEPOLARISING mixtiirc for electric batteries con- 
tains “ deflocculated ” conductive material, and 
some other form of carbonacvous material, the 
former forming about 20% of the total carbonaceous 
matter.— B. N. 

Electrodes for galvanic cells: Metallic JR. 

Boehrlnger, Potsdam. Ger. Pat. 310,8.‘*S, 19.9.17. 

The electrode Is composed of porous material such 
ns textile fabric, saturated with electrolyte, one 
face of the fabric being covertni by the insoluble 
electrode metal. With such electrodes the use of 
gelatin etc. in dry cells is rendered unne(‘('ssary. 
The metal, e.g., zinc, Is applied to tlu‘ fabric by 
a spraying process, and the uncoat e<l sidt* ol the 
fabric then saturatisl with electrolyte and tightly 
pressed against or wound around the carbon elec- 
trode. The electrode on account of its pliability is 
readily adapted to various forms of carbon elee- 
trod(‘S, so that the resistance of the cell may Ik* , 
made very small. ,7. S. G. T. 

Electrical coiuhictors embedded in squirted cellu- 
lose : Manufacture of . V. Planer, Berlin- 

liankwllz. Ger. Pat. 308,010, 29.10.10. 

Cellulose Is heated in an oil bath, and then, 
together with any oil it may retain. Is ml.xed with 
bitumen to obtain a mass suitable for s(|ulrting. 
The strength of the mat(*rial is increased by incor- 
porating with the c(‘llulose t(‘\tile libr<*s slmilarh\ 
heated in oil l>efore the admixture of bitumen. 

- J. S. G. T. 


ifodium; Manufacture, of electrleaJ conductors^ (J 

. \j, faickhardt, Cass(‘l. Ger. Pal. 308,787, 

2.0.17. 

A TiiKE\n of sodium on ('merging from th<* <Jie is 
(Uicased t>y a j^rob'ctive envcloiK' comiK).sed of Ilia* 
threads closely plaitod or wound spirally, and is 
tlien enclos(‘d within oiu* or more i)rot(H*ting sheaths. 
The operation is carri('d out in the abstmeo of air, 
preferably in a bath of pi'troloum. — J. S. (». T. 

Carbon electrodes; Manufaeture of protective 

sheaths for , particulaiiy those used in elccluc 

furnaces. Ges. Kir Teerverwertung m.b.II., Duls- 
burg-Meiderich. Ger. Pat. 309,s;52, 5.0.15. 

Carbon electrodes are enclosed in thin sheets of 
porous material which is unatTecti'd by oxidising 
gases, and then raised to Incandc.scence. Metals 
can be used, if all parts of the surface of the elec- 
trode are to imssess good conducting ixiwer. In 
other cases, quartz, slate, magnesite, carborundum, 
etc., may Ix^ employed. An adhesive or binding 
material may be used to cause the sheets to adhere 
to the “ unbunit ” electrwle.— J. S. G. T. 


Anodes of solid manganese peroxide; Process for 

making . M. Huth, Assignor to Siemens und 

Halske A.-O., Berlin. U.S. Pat. 1,296,188, 4.3.19. 
Appl., 3.U.14. Renewed 24.7.18. 

See Qer. Pat. 282,225 of 1914; this J., 1915, 622. 




Ekctric-arc funtaoe, J. L. I^a Cour, Assignor to 
Norsk Hydro-Elektrlsk Kvaelstofaktlestdskab, 
Christiania, Norway. U.S. Pat. 1,296,194, 4.3.19. 
Appl., 22.11.15. 

See Fr. Pat. 480,302 of 1015; this J., 1917, 146. 
Electrolysing apparatus. Eng. Pat. 114,623. Kce VII. 
Lampblack. Eng. Pat. 124,557. Sec XIII. 


XU.-~FATS ; OILS ; WAXES. 

Coconut and palm oils; Determination of the 
acidity of . Vlzcrn and Gidllot. Ann. Chlrn. 
Aualyt., 1910, 111], 1, 11(1-119. 

I.N calculating the acidity of these oils from the 
amount of alkali uscmI for neutralisation, the factors 
employed should be the mean moleeular weights of 
the fatty a<‘lds of the rcsju^ctlve oils. For eoeouut 
oil the factor is 208 and for palm oil 222.— W. P. S. 


Chrysalis fat; Application of in the textile 

indnstnL G. Tagllanl. Fllrber-Zelt., 1019, 30, 
05 07. 

liVUGK (plant lti(\M of silkworm chrysalhh'S are 
oblaliu'd each y(*ar In Italy. The dried chrysalides 
contain from 39- of extractable fatty matter. 
The fat Is a dark IhleU oily mass, which on stand- 
I Ing M'i>arat(‘s into about ('(pm I parts of solid and 
Ihpiid. Cold extraction of 1500 gnus, of cbrysalldes 
with S.500 gnus, of lM‘i)Z('iJe gave 575 grms. of fat; 
hot extraction of the same w(‘lghl of material with 
7.500 grins, of cnibon t(‘t inchloride gave 620 grniB. 
of fat. Th(‘ solid and liquid fats are easily 
sapouilh'd. T1 j(‘ cx(ra(*t('d niat(‘rlnl is suitable as 
a cattle food, as a manure, or for briquette making. 
Tlu* application of tli<' soaps or cmnlslonH obtained 
horn thcs(‘ fats In the scouiliig of cotton and wool 
has not yd bta'ii piad l(*n 11> carrh'd ont.--L. L. L. 

Jicsin for soap mah niff . Goldschmidt and Welsa 
8Vc XIII. 


PA'I'ENTH. 

Oil; Method of (’.riraernuj from vegetable seeds 

and nuts. I>owmh, H. A. Bi'llwood, and T. W. 
'rurnill, Kiiigston-npomllull. Eng. Pat. 124,850, 
.31.1,18. (Appl. 1783/18.) 

YKCETuar, seeds and nuts, ('.sp(*cially those* rich in 
oil, e.g , copra and palm kcrn(‘lH. are* ground or cut 
ni» and suhjeep'd to dry Ik'mI and agitation, without 
the addition of water, until a largi* jiroiiortlon of 
the moist un* is (*x polled, and a W'lnl-solld mass Is 
ohtain(*d. The exuding oil Is w'parated from this 
In a centrifugal s(*paralor or hy means of a filter- 
])r(*Hs, and tin* residne Is Knhjcctcd to further ex- 
])r(‘.ssion or extrael(*d with a sedvent. The jire- 
liminary Inciting may lx* earrl(*d out In a wtemm- 
jnck<*t(*(l conveyor or series of oonvc'yors provided 
with agitators.— (\ A. M. 

Oils; Apparatus for treating [deodorising and 

hardening} . H. Schlo.sssteln, Chicago, III. 

U.S. Pat. 1,296,013, 4.3.19. Appl., 21.M8. 

An apparatus for deodorising and hardening oil* 
comprises n vessel with means to effexft the circula- 
tion of the oil In a closed circuit through the 
ai»paratu8, and separate means to force a deodoris- 
ing agent or a hardening agent through the oil In 
both sides of the circuit so as separately to deodorise 
and to harden the oil.— A. de W. 
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[Hvdroffenatlofi of oils;] Nickel formate catalyst 

[for ], and procesa of making same. C. Ellis^, 

Montdair, NJ. U.S. Pat. 1,2%, 190, 4.3.19. 
Appl., 15.11.17. 

Niokel forma t(‘ 8ul)Hlaiitl:illy free from catalyst 
IK>IboU8 1h pi('j){ii‘c<l l)> (lis.solvin;; a freshly-preclpl- 
tatcU basic oickrl compouiul in formic acid. The 
fornjah- Is dried as far as possible short of blacken- 
and is then j'rouiid and li(‘nle(l, with stirriuj?, to 
24<r- 2r»ir' C. “ in a si'ulinj; v(‘hlcl<‘ ” under reduced 
atmospliciic pivssnre in I la' absence of a nduciu}' 
gas, to obtain a <‘atal.vs( suilabb; for u.se in the 
hydrojjie nation of oils.- A. de W. 

Faflg (Kills (thluinvil hg hydrolifshuj )als by means 
of petroleum sulpha acKis; Frofrss of bleaching 

■ . W. Ilapjiach, Maimd, and Sodfeld undPo., 

Mello, Hannover. (Jer. Pat. .'jl0,.‘!S7, 2.12.1.1. 

Faity acids obtuliu'd by hy<lrolysls of fat.s by means 
of petroleum siilpbo acids are bleaclied by blowing 
air Lhrou^di Ibem wbih? hot. The use of this [iiocess 
obviates the ueces.slty of preliminary purilicatlou of 
lata before tlu' liydrolysis and of excluding air 
during the decompo.slUoii.- (i. A. M. 

iiOap-llkc masses; Manufacture of - (i. Uelli- 
mann, Frankfort. G(‘r. Pat. 310,2(10, 0.0.10. 
Vaset.ixk, with (»r wit bout iiowdtUH'd talc, i.s 
kiu'aded with a solution of glue or other equivalent 
binding medium, with the addition of alkalis if 
desired, preferably at lO'^—lOO^P. Plastic masses 
are obtained which slowly solidify on cooling lo 
products resembling soap. -J. F. P. 

Fats or oils; Proeess of separatituj iKiuid — “ from 
solid Jatlg materials. W. P. Schuck, and 
Sap<*rlor Oil and Proci'ss (’(►, Porllatid, Oreg., 
II. S. A. Kng. Pat. 127,327, 4.11. IS, (Ai)pl. 

1M32/IS.) 

Sfk F.S. l‘at. 1.2SS,22S of 1018; tliis J., 1010, ISO a. 
DislilUug apparatus. F.S. Pat. 1.207,500. See HI. 
Plastic (‘oniposHiou. U.S. Pat. 1,^00,533, See V. 
Pals Jrojii wood pulp (ic. (b'r. Pat. :ilO,5.51. See V. 
Animal ca> vases. Ger. Pat, 300,722. See XV. 


IVttsfe pioduvts. Fug. Put. 121 ,.570 Srv XlXn. 


Xni.~PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Resins; Action of alcoholic potash on - P. 
Nicolai’ilot and G. Gollignler. Puli, Noc. Gliim., 
1919, 25, 200 20t;. 

In each cast' 1 grm. of the reslu was heated for «me 
hour under a ivtlu\ condenser with 25 e.c. of A/2 
uleoUollc potash, and then ,50 c.c. of water was 
gradually added, and the iusoluble portion was 
llltered off and weighed. Of the 27 l>pes of resins 
(‘xamlned only oiu‘, " Kauri buseh recolte,” was 
c.ompletely s<duhle In the A’/2 aleohollo iwtash. The 
resins could Ik' divided into three class<.*s, numcly : — 
(1) Resins, with w hieh the addition of water neither 
Increaseti nor decreased the insoluble material. 
There was only one example found in this class, 
namely Camer<^)on resin. (2) Resins with which tlic 
addition of water caused a total or partial dis- 
appearance of the in^uble matter. With one 
exception, all the reslna In this class were semK 


hard. (3) Resins with which the addition of wat« 
caused a more or less marke<l increase in the In- 
soluble matter. The resins In this class ponged to 
all threti types, hard, seinlduird, and sBt. There 
w'as no correlation between the acid value of the 
i*eslu and the amount of insoluble matter It gave In 
I he above test.— W. G. 


Resin; Suitabiliig of derman for soap-making. 

V. Goldschmidt ami G. Wi'lss. Z. angew. Chem., 

1919, 32, %. (See this .i., 1910, 22(1 a.) 

IhfE s(dublllty of resin in petroleum spirit affords 
no n.s(‘ful evidence as to the suitability of the resin 
for soap-making. As regards the formation of in- 
soluble substances in the presence of trichloro- 
ethylene (lor. rit.), compnratlTO eNi)eriments with 
carbon tclraohlorldc showcal that with this solvent 
(lu* us('ful constituents of the reslii remained 
unaffected wdicii the aeratiuii was carried out In the 
aii.st'iuv of a catalyst; a slight decrease In the 
amount, of tlu'se constituents occurred when Iron 
liliugs w'a.s a<lded.— W. P. S. 


Pitchis etc. l^ngtoD. See III. 


Pa'I'ENTS. 

Inimpblack; Manufacture of , T. W. 8. 

Hulehins, Mlddlcwlch. Fug. Pat. 124, .557, 22.3.18. 
(Api)l. 5092/lS.) 

A Disc or the like adaiited to pick up a fdm of 
material rotates vertically in a trough of tar or oil, 
.and the resulting Him is subjected to the intense 
beat (if one or more (‘leelric arcs, whcn'by it is 
d(‘eomi)os(‘d, giving a high yield of comparatively 
p\ir(‘ lampblack. A niagiu't may used for direct- 
ing the arc on to tlie rolaling disc, wdilch may be 
made of graphite, wiiilst the iihkvss may be carried 
out in a closed cbamlx'r liaving a plix^ connected 
with a fun at the bottom, Ihrougb which the. gas and 
lami)blaek au‘ dr.awai off. Tlie latter is sc'parated 
by a bag, or similar tilt(‘r, whilst I be gas is returned 
to (he chamber, w'heiici' the cxci'ss is diawn off 
Ihroiigli a valve. C. A. M. 

Print os' i idler com posi lion and anaUnjous sub- 
stances or compositions; Process for the rveiaim- 
ing of us(al ~ and apparatus therefor. T. 11. 
Gr«>zier, I.onguevilie, N.S.W. Fug. Pal. 121,941, 
28.5.18. (Appl. 10,5(tS/lS.) Int. Conv., 3.1.18. 

Fsm jirliiters’ roller composition is tn'aled with 
suix'ilu'alcd steam at a low pn'ssure in a closed 
\essel so as to liquefy ami separate the Ibiue^ble 
j portion, whilst the (‘xcess of moistun^ from the 
I i-onqiosilloii t(»gether wllli the water (d condensa- 
tion in the uiiparulus is vapori.scd to prevent Its 
adiuKlun' with tlie iH'Covi'n'd portion. In one type 
(d’ aj)p.‘iratus elanmnl, perforated cages are used to 
sej), irate the llqueliable from the noii-liquetiable 
portion, whiFt the vessel lias a ('ovi'r containing a 
Irougli with a .series of openings lo catch the con- 
densi'd w\ater, and liaving an opening at the top to 
allow till' si earn siibsequeiUly produced from this 
water lo escape.— G. A. M. 

Dopes; }fanufacture of . Thi' British Emallllte 

(\)., Ltd,, .'iml .1. N. Goldsnillh, Ix)iKlon. Eng. 
Pat. 124,515, 25.2.10. (Appl. 2870/10.) 

A iHv.’E \yllh increased strength, and In which the 
toxic iiropertles are reduced or eliminated, is 
obtained by adding to a cellulose ester solution 
from about 5 to 100% (on the weight of cellulose 
ester) of trlawtin or acetanWidc or a mixture 
thereof, such addition conferring properties which 
have hitherto only been obtain^ by the use cf 
tetrachioroelhaike or other chlorow^incarboiis. A 
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suitable preparation giving a rigid coating on aero- 
plane wings contains Cellulose acetale. 21 grnis.; 
trlphenyl phosphate, T8 grms. ; luvtone. 255 c.c. : 
rrino<*tln,*2 c.c.; and actdanilldc. 2‘7 gnn.K. The 
addition of trlacelin or awtaniluU* to a dope eon- 
laining ehloro-hjdroearboiiH increases the adliesive- 
ne.ss and glo.ssiness of tlio coaling, and givos fnn'- 
doin from ^^lllte itat<*lics.~(’. A. M 

f 'r/////o.sv (U'vtdtv roniiHhSitio)i.< /m Uftc as mnuslit a, 
lacquers nud for other innimses. A. A. A. 
/dniincr. .1. A. llr.vc(‘, and (J. L Havlcs, London. 
Eng. Pat. 124,807, 12.4.10. (Appl ras7/10.1 
A .No\-To\ic varnish, [>articnlai'ly .suitable as a do]M' 
for tlie wing.s of aeroplanes, is jn’(‘pared by mixing 
together • approximately etpial pjirts of cellubKse 
acetate HO ])art.s) and eresylic acid (10 i»arts), with 
aevtono, alcohol, ]H'nz«‘ne, or tln^ like, <»r a mixture 
of snoh solvents (SO jtartsb-(\ A. M. 

Klu'llae; Dissolviuq and “ hreahinu il(orn " far 

use in hat-manufactnre and ather pm pasrs. T. 
Mackenzi(‘, (iilberloii, S. Australia. Eng. Pal. 
124,084, 28.10.18 (Appl. 17,502 AH.) Int. (\)nv., 
11.0.1S. 

A SOI I I’loN of shellac obtained by adding about 0 lb. 
of eommon salt to 20 lb. of slndlac can be used in 
much greater dilution than the usual preparations. 
For example, 20 lb. of shellac is boiled with a .solu- 
tion of 4 lb. of sodium carbonate or borax or 
equivaUuit alkaline substanci*, \Nlth or without th(‘ 
.addition of ro.sln, llmsisal oil, oi’ otlnu* “gums” or 
oils, a .solution of (5 lb. of .salt addial, and then 2 lb. 
mor(‘ borax or sodium carboiiato, and the boiling 
(’onlinue<l for about 2 hours, afliT which the solu- 
tion is “ broken down ” to tin* laapiiied (amslstema^ 
by Stirling it with cold water - (\ A. M. 

-Japan : Sandnfbnnniahlc - — and pnni ss nf mahnuj 
same W. P, l)av<‘y, SchiUiectadv . X Y , Assignor 
to (icneial Klivlric Co V.X. P.al 1,2!h,l22, 
18.210. Appl., 11.11.17. 

Oii.Y material capalde of forming a japan is heated 
with conc<‘ntrat(‘d alkali until it sofbms, and tin* 
product Is diluted with wat<*r until a uniform 
emulsion is obtaimal, accc.ss of air being meanwhile 
pr(‘vcnted. For example, a japan which can Ik* 
;il)plied mechanically or by cataphoresis, and whl<-h 
is converted by h(‘at into a hard, adherent coating, 
ronslsts of an emulsion of a saponifiable oil, 
jisphaltic material, ammonia and water, with or 
without copal.— C. A. M. 

I*auit or varnish and paint nr varnish ingredient. 
M. Darrin, Wilklnshurg, Pa.. Assignor to If. 
Koppers Co., Pittsburgh, Pa. tl.S. Pat. 1,29(1, 770. 
11.2.19. Appl., 29.6.18. 

A I'uxT or v.arnish comprises a coal-tar pitch and 
crude solvent naphtha which has been subjected 
to an autoclave tri'atment and to n distillation 
process.— A. do W. 

I*nnting and stamping colours; l*roeess for the 

preparation of . T. (iold.schmidt A.-G., 

Essen. Ger. Pat. ,200,911, 15.4.17. 

Tiif. ai>j)Ilcat Ion of glycol as hygro.scople agent in 
tlu* juvparation of printing and stamping inks is 
claimed. Glycol is more hygroscopic than glycerol, 
and conseiiuently a much smaller quantity of it 
suffices to keep the printing compositions moist for 
a long period.— L. L. L. 

Paint or varnish and method of making the same. 

P. W. 8perr, jun., Oakmont, and M. Darrin, 
Wilkinsburg, Assignors to H. Koppers Co., Pllt^p 
burgh, Pa. U.S. Pats. 1,292,907 and 1,292,908, 
28.1.19. Appl., 10.8 and 6.11.17. 

Sek Eng. Pat 118,079 of 1917; this J., 1919, 46 a. 


Preparing surfacing on canvas etc. Eng Put 
124,843. See V. 


Pesins from u'ood puJp etc. Ger. Pat .‘110 551 
Ncc V. 


XIV. INDIA RUBBER ; GUTTA PERCHA. 

PATENTS. 

Pahher; Ptaerss for treating . . 7 . Porz**!, 

Pullalo, N Y.. II.S.A. Eng. Pat. 121,887, 1.4.1S. 
(Appl 57.58/18 ) 

Py mechanically comminuting old or used vul- 
caniscil niblK‘r. then adding rnblHT solution con- 
taining iK'w rubber to the exti'iit of 21— .‘I Ib. per 
100 Ib. of old rubber and furlber grinding until 
ili(‘ limit of practloil lueeliaulcal division Is 
reaebed, a mass is ol)t!iin(‘tl, which after the 
removal of the niblH‘r solvent can i)e moulded and 
vul(*:mi.sed with sat isfadory rosulls. - D. F, T. 


1 ulcanising rubber and similar substarKcs; Method 
and machine for -- . ,1. Por/.el, Pullalo, N.Y.. 

U.S. A. Eng. Pill. 124,888, j | IS (Arqd. 5759/18.1 

UrumFii and similar substami'N are vulcaids»*d by 
a conliiinoiis process Involving eompresslon of the 
mat(*rial Ix'lween two fiat converging surfacH‘s 
trav(*lllng at equal sp(*edH and simultaneously rais- 
ing the lemiH‘rature of tin* material. The con- 
v<*rging surfaces consist of two metal lu'lts above 
and bcl<»w cacli of whh'h is arranged a jilane rigid 
heated surface which suppll<*s the h(‘al and imparts 
the m*ct‘ssary pn*ssure -1). F. T. 

Pubher; \eeeJetalor for the ruleanisation of - ---. 
U IL Hoggs, Arlington Ib'lglits, Mas.s., vVssIgtior 
to Simplex Win* and ('abh* (’(),, Hoslon, Mass. 
US. P.it, 1.29(>.|(i!l, 4.3.19. A|>1)1 , Ki.li.l I 

/bNAi'iniin \MiM- Is added to rublM*r bi'fore vul- 
canisation L. A. {\ 


\fiallmm\ fabries Eiig Pals. 121,491-5. See V. 


I'abnrs f(/r balloons rtf'. Eug. Pat. 124, .520. See V. 


XV.-LEATHER; BONE; HORN; GLUE. 

Tannins; Furfural condensation products of 

and their use in tannm analysis. K. l.aultmann. 
IxMlertech. Knuds., 1918, 10, 97—98. Ciiom. 

Zentr., 1919, 90, II., 29JI— 300. 

Like forma Ideiiyde, furfural gives condeiisnllon 
products witli tannins on boiling In liydrfM-iiloric 
acid solution, and the* r(*actlon may Ik* used for 
discriminating lictween and evaluating various 
kinds of taiirdn. q'lie proci'dure l.s to boil for lialf 
an hour, under a reilux condenser, .50 c.c. of stan- 
dard lannin sohilion with 20 c.c, each of 7% fur- 
fural solution and 20'/, liydrochlorlc acid, the 
brownish or blackish brown i>r(*cli)ltnte is coIJected 
on a fared filter paper, washed, and dried till of 
constant weight, and calculated to tlie basis of 
100 part of dry Umnln. The “ furfural precipita- 
tion numljers ” thus obtained show close agree- 
ment with similar numbers given by formaldehyde 
precipitation of the same variety of tannin (»e^ 
this .T., 1918, .342 a). If, to the filtrate obtained 
al)ove, a few drops of 1% iron alum solution and 
solid sodium acetate are added, a bright green zone 


a 



Ml 
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l 9 formed above the Jatter by protocatechuic 
tannins, and a violet zone by pyrogallol tannins 
which is visible when only a small proportion oi the 
Uitter is present, so that by means of the reaction 
pyrogallol tannins may be detected in presence of 
protocatechuic tannins.— O. F. M. 


Leather; Extractor for water-soluble in . H. C. 

Reed and 3. R. Churchill. J. Amer. Leather 
Chern. Assoc., 1019, 14, 103—140. 

In a IarK<‘ cyllndrlcjil copiH*r coiiluiuer, 15 in. deep, 
arc litted 12 lubes 0 in. long, each closed at 
the top by a oini-liole riiblxT slop^Kjr and narrow- 
ing at the bottom into a small tube which, passing 
througli a stopper in the bottom of the container, 
is attached to a niblxT tube leading to a llask 
which receives the extract. The leather sjmiple 
is i)laced between two layers of ab.sorl)ent cotton, 
the tubes are two-thirds filled with distilled water, 
the plnch-c(K*ks on the rubt)t*r tulK‘H clostsl, and the 
apparatus Is allowed to stand over night. It is 
then filled with distilled water and brought to .50° (\ 
The rH*rcolatlon is start (‘d and for each drop of 
extract leaving the tube a droi) of wal(‘r is forciHl 
to ent(T through the hol(‘ in tlu* rublK*r stopper 
owing to the slight vacuum created. The re.sults 
obtained by this extractor are somewhat higher than 
by others, prolmbly due to the leallKU’ being com- 
pletely Hurround(*d with water at .50° C.— D. W. 


Leather; E.rhaetion of (juaKv and oil from . 

J. A. Wilson. Report of a commit l(‘(‘ of the 

American lA‘ather (Oieiidsts’ A.ss<K*latIon. ,f. 

Amer. IiOutIu*r Clu'in Assoc., 1010, 14, 110 — ITS. 

ExiriACTioNS were made on 1.5 .samples of Usatlnu* 
ranging from shoe' uptKT to sole bsatlu'r and Inclml- 
ing chrome, vegetable, and combination tannages 
l)Olh fat-ll<iuored and stulVed, Five solvents were 
tried on each leather and it was shown that the 
order of relative (‘IticUmey was chloroform, ether, 
carbon tetrachloride, cart)on bisulphide, iHdroleum 
spirit. Analyses of leather fat-llquored wltli 
moellon degnis containing 1.5% of ovhllsed fatly 
acids on the total failty imitter showed 2‘J-2S% of 
fat with iH'troleiim spirit and 27-.52% with ciiloro- 
form. IVtroleuin spirit extrictcnl .5 0.‘{% of f.it and 
chloroform J)-3(l% from a chrome-fanned kli) fat- 
llquored with sulphonati'd oil. (dearly petroleum 
spirit is nimble to reinova* o\ldis(‘d fatty acids .and 
certain portions of sulphonaltal oil from baitiicr 
(X)ntainlng them. The committee conclmb* tluit 
chloroform Is the most elllclcnt and lh(‘y rccom- 
mond It as the otlVial sohamt.- O. W. 


Leather; [Effect of (jratse on the tensile strength 

of strap and harness . fj, M. Whitmore, 

B W Hart, and A. .T. Rerk. .1. Amer. Iveather 
Chem. As.soe , 1910, 14 , 

Tin: tensile strength of strips of leather cut from 
the backs of .52 dlfterent tannages was <leteriuined 
ns received, after degrcjislng. and again after re- 
stiifflng with different mi\tun‘s. 

Rotative Porcofitjure 
Samples tensile strength of proaso 

As received 114'8 13*7 

Degreased iOO'O O'O 

Ro-stuffed with ])otrolatum and 

paraffin mixture, ra pt. 42 ^C. 1 19 5 28*0 

Re-stuffed with tallow ... 108*4 28 0 

(30 tallow 

,, „^30co<loil ...V 119*9 26*2 

( 20 wool grease i 

( petrolatum ... ) 

rosin [ 118*9 21:4 

mineral oil ...j 


The io<!rease in the tensile sti^ength due to the 
presence of grease is probably attributable to the 
lubrication and strengthening of the fibres. Teste 
with increasing amounts of petrolatum showed that 
14% of grease is quite sufficient to ensure perfect 
lubrication and maximum tensile strength.— D. W. 

Patents. 

Animal carcases; Apparatus for the utilisation of 

[for recovery of glue, fat, etc.]. H. Goslar 

Aachen. Ger. Pat. 309,722, 14.12.17. Addition to 
Ger. Pats. 308,152 and 308,753 (this J., 1919, 23 a. 
189 a). 

At tile edge of the heating plate on the under side 
of the floor two adjacent chambers in connection 
with supply and exhaust conduits for compressed 
air are arranged, into winch several siRierposed 
annular channels surrounding the heating plate 
oiKui. A good utilisation of the heat stored up in 
the healing plate is tlius ensured and the drying 
of the llesh meal on the floor of the apparatus is 
considerably accelerated. Moreover, more lieat Is 
witlidrawn from the luvallng plate at the edges, 
i.e. from the place w'hen‘ the meal chiefly lies dur- 
ing the ilrying. so that damage due to overheating 
of the product is less liable to lake place. Further, 
it is ])osKible to measure the temiRa-alun* of the 
air leaving tlH‘ i)lnte and thus to regulate the tem- 
jK'rature of tlie plat(\s themselves, — ,1. F. 15. 

Jjealher imitations. U.IS. Pat. 1,295,118. 8'ce V. 

Eyeing fox skins. Ger. Pat. 310, ‘125. ,8Vc VI. 


XVI.-SOILS; FERTIUSERS. 

Lime, magnesia and potash tn sneh mnierals as 
epidote, chrysolite, and muscovite; i<olubility of 

, especially in rcgaid to soil relationships. 

R. F. Gardiuer. .1. Agrie. Res., 191!), 16, 259—291. 
The minerals were ilnely iK)wdered and from 01 to 
10 grin, of the line iiownler was, in each case, left 
in contact with 25 c.c. of a slightly acid soil extract 
for two months at 25° C. It was found (bat, on 
(be average, Mi% of the total lime in the ('pidote, 
0 21% of the total magnesia in the elirysolite, anti 
from 11 to 21% of the total i>otash in the muscovite 
was dissolved.— W. G. 


Cyanamide and dicyanodiamide; Decomposition of 

in the soil. G. A. Cowie. J. Agrie. Scl., 

1919, 9, 113-1.3C. 

l‘iEU) trials with barlt^v, pot eiillurcs with mustard, 
barley, and rye, and laboratory exiteriments on soil 
bacteria were made to determine tlie Ixiiaviour of 
cyanamide and dicyanodiamide In soil. It was 
found that cyanamide increased plant grow^th, being 
deeomiK)sed with formation of ammonia which 
underwent nitrlflcatlon. The decomposition is 
slower than that of ammonium sulphate, owing 
to the lime required for the conversion of the 
cyanamide into ammonia. Dicyanodiamide under- 
went no decomix>sitlon. It had a depressing effect 
on plant growth; in large quantities it was toxic, 
and In small quantities it failed to produce any 
stimulation. Using mixtures of the two sub- 
stances, it was found that dicyrinodlamide had no 
harmful effect on the ammonlflcatlon of cyanamide, 
but It prevented nitrification. Using 3 parts of 
cyanamide and 1 part of dicyanodiamide, only 22% 
of the nitrogen was nitrified, and with 1 part of 
cyanamide and 8 parts of dicyanodiamide, only 5%. 
Xu these cases, however, the plant utilised much 
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of Uie nitrogen that had not been nitrified. 
Dlcyanodlamlde only slightly retarded the rate of 
ammonlflca\lon of protein, but the nitrification of 
ammonium sulphate was reduced almost to nothing. 
The total number of soil bacteria growing on 
gelatin w'as not affected. (See also J. Chem. Soc.. 
June, 1919.)~J. H. J. 


Cellulose; Decomposition of [(n soil] by an 

aerobic organism (i^pirochacta cytophaya, n.sp.). 

191^ ^^143 Aerie. Sel., 

Inocumtions of Rothnmsted soli Inlo a mineral cul- 
ture solution containing a strip of filter pap(‘r gave 
rise under aerobic conditions to the growth of a 
curved thread organism which resembled the 
spirochetes rather than the bacteria and W’as named 
Hpirochavta cytophaga. In old cultures the threads 
change inlo an oval or spheroidal form and 
resemble simres. Its o[»tlmum temi)eratim» Is 
30® C., but it d(K‘s not grow on th<' ordinary media, 
growth being inhibited by of pepiou(‘. It 

grows best In a solution of nutritive salts with 
cellulose and slmj)le nit rogiuious siibstaiic(‘s. such 
as nitrates, ammonium salts, amides, and amino- 
acids In low concentration. All carbonanams taun- 
pounds (‘xcvpt (xilulose are Inhibitory to growth. 
Cellulos(‘ in any form is rapidly decomposed at 
25®— 30® C., producing a mucilage which Is of a 
pi‘ctin charact<T. When a ciilulose cul(ur(‘ of the 
organism ^yas achled to a mannitol (aiKurc of 
Azotobaeter, an Increased fixation of nitrogen was 
observed.— J. II. J. 

t^iipcrphosphate : Absorption of ammonia by .• 

ammonium superphosphate,'* ('. Hrloux. 
('omptes nmd. Acad. d’Agric. <i(* France, IJdS, 4, 
032— 03S. null. Agric. Intell., lOlS, 9, 1113-1111. 

C\rx"iuM superphosphate has lK‘en made in (h*riiiany 
during th(‘ war with the aid of sodium bisulidiate 
obtained as a waste' ttrwluct from explosives works. 
This superphosphate has tHH'ii used to absorb 
ammonia obtained from S(‘wage, gas-liquor, and 
cyamnnide, the product ts'lng calk'd amimmlum 
HiifK*ri)hosi)hate. When calcium suj»erj)hosphate Is 
treated with ammonia gas, fimmonium suli)hat<‘ and 
trlcalcium phostdiate arc formcHl. Analysis of the 
product gave: total 1 * 2 ^),, ir»-8%: P 20 J^ soluble in 
ammonium cltnite, 13-1 X>; soluble in 2% citric 
acid, 141%; P.O., soluble In water 1-53%; ammonia- 
cal nitrogen, 4 97%.— J. H. J. 

’Nitrogenous fertilisers; Possibility of obtaining 

by utilising waste materials for the fixation of 
nitrogen by nitrogen-firing bacteria. (’. T. T. 
Dorviand. Abs. llacterlol., 191S, 2, 2. Hull. 
Agric. Intell., 1918, 9, 1413. 

Molasses, orange, lemon and grapc'-frult Julc(*s, and 
straw wore found to serve as sound's of energy for 
nitrogen-fixing bacteria. Nitrogen may l)e flxc'd by 
bacteria more economically than by chemical 
methods. The essi*ntial conditions for this result 
are the use of waste materials as sources of energy, 
symbiotic bacteria of active nltrogeii-flxlng strains, 
mechanical manipulation, and evaiJoratlon by solar 
heat.— J. n. J. 

Patent. 

Peat; Treatment of for making useful products 

[manure, fodder, etc.]. W. B. Bottomley, 
London. Eng. Pat. 124,029, 21.5.18. (Appl. 
8434/18.) (See also tills J., 1917, 95, 014.) 

A LAY1» of peat Is alternately sprinkled with a 
5—10% solution of sodium chloride and turned over, 
until either 2% or 10% of salt bak been absorbed. 


It Is then transferred to tank into which steam 
is blown under 00 lb. pressure, until the tempera* 
ture is slightly above 100® C. The peat treated with 
10% of salt is now ready to bt' used for the extrac- 
tion of nucleic acid. The iwnt tri'ated with 2% of 
salt is ustHl as a manure or a feeding stuff. To 
enhanet' its value it is liuK'uiated with a/niuonla- 
pixMluelng and nltrogoii-llxing organisms, and kept 
at 25®— 28® C. for 3 days. Befon? usii as a fmJing 
.stuff it is sterilised in the steam Uink at 120® C. 
To prmlun* a phosphatlc mamm\ finely ground 
mineral phosphate is a<lded befoiv Inoculation. 

— J. 11. J, 


XVn.~SUGARS ; STARCHES ; GUMS. 

I'urfuroids (furfurosans); Determination of - iti 
produets of beet sugar pietoios. U. (lillct. 
Hull. A.X.SOC. (’him. Suer., 1918, 3fi, 9.3 102. 

In continuation of i)rcvlous work (this .1., 1918, 
.315 a). It has l)ecn foumi Unit In the dctcuiulnatioii 
of iK*ctl(‘ substjniccN In boct-sugar factory ])rodiu*tfl 
by the Tollcns-Pouiiclcr procedure, s.at Isfaelory 
results are obtained by first destroying the hexow* 
sugars by ferment a I Ion, after which Ihc lUpild is 
dlstllh'd w'ilh hydrochloric acid, and llu' phloro* 
glucldc i)r('clpitalt*d and weighed in the usual 
manner. Tlu' amount of [a'lilosans and “ ik'cMc* 
Kuhstamvs” In Ix'cl molass<‘H, pi'i* (vut. of the non- 
sugars present, w.'i.s found (o average 210 and 070 
rcsjH‘c(iv(‘ly. lu first and second grade sugars, lh(? 
I»rop(>rlioiis W'c'ic considerably lilghcr, from which 
I (Ik* author concliKh'.s that a large part of the so- 
I ealled furfuroid.s, or fiirfural-ylc'lding suhst a men, 
presi'iit in (Ik* elarllled syrups an* retained by the 
j sugar after drying in llu* cc nlrlfugals.-- J. P. O. 

Aldose sugais; Determination of by titration 

with iodine in alkaline medium. 11. ("olln and 
(). IJtWin. Bull. Akso(‘. (’him. Suer., 1918, 8fl. 
107-110. 

In tisliig Bougaull’s na'fhod of defermliilng aIdOR<» 
sugars by oxidation with l<MlIiie (this . 1 ., 1917, 899)^ 
the secondary rcac(h)n can Ih‘ lnhihit(‘d suOiclcntly 
to obviate the necessity of making a scries of reiid- 
lugH, by caiTying out lla* oxidation Jii the prewmee 
of S(Hllum bicarboualc ru* potassium Iodide*, or, pre- 
ferably, a mixture* e»f seKlium carbe)na1e* anel sodium 
liyelre)gcn pbosfdiate*. In the* elcte'rmliial i^n e)f dex- 
trose* In admixture* with hevulose*, for example, to 
<*ve*ry 10 e-.e*, of A/10 Iodine solution nse‘el, 2.5 c.c. 
of a solution containing ,50 c.c. of A/1 sodium 
evirbeuuite* aiiel 35 grrns. of soelluin bye!re>g(‘n phos- 
jkhatc per litre Is tielele'el. The* lesliiie* fusing (brco 
times the* nme)unt e*e>m‘sponeling te) llie* eh'Xlrew* 
present) anel alkaline* pbospliate* soluliems shejulel 
Ik* aelde'd to the ne‘utrallse>el sugar solnllon cem- 
talne*el In a flask, which Is Imme>(liale*ly we‘11 slop- 
IK*re*d. At the end of ;in hour, an aliejue>l ijorllon 
e)f the llquiei Is re*nioveel, aclellficel, <ind (l(ra(e*el 
with A/ioO thie)suli)lmle*. I)e‘te*rminatIons of 
ele*xtrose In (he pr(‘se*nce* of la‘vule>sc by this method 
gave results in close* agre‘e*nie‘nf wdth those cul- 
culated from the* eatpric re*eliiclr)g value* anel optical 
rotation.— J. P. O. 


Reducing sugars; Volumetric determination of 

by Schindler s modificfition of /tertrand's method. 
BcBinger. Bull. Assex*. ('him. Suer., 1918, 8fl, 

ni— 113 . 

Bektuand'h volurnctrle* me*tlKHl of determining 
reilucing sugars (this J., 1007, 00), in which the 
j)K;cipitato<i cufirous oxide is dissolved In ferric 
knlphate solution and the liquid titrated with per- 
manganate, has been rendered more rapid by using 
the same flask throughout and by replacing the 
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filter-tube by h (loodi crucible. Uediictlon Is 
effected In a conical fla^k, and tlie cui)rouH oxide 
washed quickly by decantation throujjh a (»oocli 
crucible provUU^d with jiii anlx'stoH pad. Standard- 
ised ferric Huli>hal(* solution is added to the pre- 
cipitate remaining In lli(‘ re<luctIon tlask, whkdi is 
immediately coiiiiecled by iii(‘ans of a rubber 
HtopiM*r and funnel with tin; crue ble and 

also with a tube h-adiuK to a lilter-i)Uinp. A further 
known volume of Mh* t(*rri<* sulphate solution Is 
added to the (Joocli eriielhle to dissolve the enproiis 
oxide renialidmi on the asbestos jaid, and the liquid 
iH drawn Inlo the llask. After washing with warm 
water the solution is lit rated with permanganate. 

p. (). 


(ilucosr \(lr,rtrosc] und fnirlost‘ [Id ruluftf']; Mtitih 

I'otdtioii of • •!. M. Nelson and f. til. Heegle. 

J. Ani(‘r. (Mnun. Soe., Ihlil, 41, TmI)- u7.». 

Nkw values have lanm d(dermin(‘d for the specltlc 
rotation of a-glneose, /i-gUicow*, and ^-fruetosj^; 
these ar(‘ resp<‘el Ively -|-11V2°, 1 17. i®, and . 

Tlu‘ values un‘ the saiin* at the tenqKTatnres 
015^ C ir»°(b, IT)® ('., and ;i7° 0. The equilibrium 
rotation of glucose Is not affecled l)y lempernture, 
but that of friielos(‘ varies with the temiK'rature 
of the Kolullon, and It Is eonelud(‘d that the mutn- 
rotnllon of glucose Is due simply to raeemlsatlon, 
whilst that of fructose Is not. (See also J. Chein. 
Soc., .Tune, 1010.)*-.T. F. S. 


Alcoholic fermentation; Changed course of in 

an alkaline medium. A. Oelsner and A. Koch. 
Z. physiol. Chem., 1919, 104 , 175—181. - 
Aijcohol and carbon dioxide are produced when dex- 
trose is fermented in an alkaline phosphate medium. 
The fermentation Is delayed. This does not confirm 
Wilenko (this J., 1017, 1288) who staled that no 
cjirboii dioxide was produced under thest' conditions. 
(See further J. Chem. Soc., June, 1019.)— J. C. D. 

Bacterium; Water living in hitter nines that 

ran dehydrate glycerol; glyeero-rcaction. B. Vol- 
seiiet. Ann. Inst. PnsUuir, 1018, 32, 47(V-510. Bull. 
Agrlc. Intell., 1018, 9, 1480-1400. 

A HACTEIIIIJM was isolated from waler which had the 
I>rot>erty of converting glycerol inlo acrolein. The 
organism was identical wilh one previously isolated 
from wine alTeeted with “ bitter diwmse.” It is 
considered that wine becomes infected through 
water eonlaining the organism gaining access to It. 
On Inoenlalion into a vinous medium the organism 
isolated from water produced acrolein, which Is 
characteristic of “bitter disease.” The organism 
was named Bacillus amacrylus. Tt is capable of 
growing in 1% phenol broth at 42° C. In many of 
Its reactions It resembles Eselierlseh’s bacillus. A 
special reaction Is descrilMal called the “ glycero- 
renetlon,” depending on the ])ro(ln( tion of acrolein 
from glycerol, which can be iis(‘d to distinguish 
B. amacrylus from other organisms in water. 


'Artificial honey'* [inrert sugar, its examination 
and manufactnie in Oermany]. A. Behre and 
11. Ehrecke. Ohein.-Zeil., 1919, 43, 1,^)8— 15o. 


OwiNO to tlu‘ varialJe eonslsteiKH^ of invert sugar 
sold as artilielal honey, it has been slipnlated in 
(Jorinany that tlie product should be supidled in the 
solid form. Tlu* luiuld stale is d\ie sometimes lo a 
high wat(^r eoiilmit, l)iit more usiuUly to Ineomplete 
hydrolysis of tin* sucrose. Samides eonlaining 20% 
of water and 5% of sucrose were always soll<l, but 
when the amount <»f sucrose was alxjve 
were liquid. Cienerally tlie water content was fairly 
constant, viz., 17-20%, but the sucrose content 
fluctuated Indween 2 and 00%. Laboratory (‘xperl- 
inents showed that solid Invert sugar is obtainable 
when hydrolysis is etl’ecle<l by dissolving 50 grins, 
of sucrose in* 15 c.e. of waler, and hydrolysing by 
heating with at least 0 05% of hydrochloric acid, 
or 010% of formic ueld, for half-un-hour at 80° - 
85° 0. in the factory, products of constant com- 
position w’cre obtained with closed steam -jacketed 
converters providial wllli sllrrers, ordinary oiien 
boiling puns proving much less satisfactory. 


Patents. 


Wine; Ih'tertion of euler etc. id — . (’ Schiitzlein. 

Z. I'nters. Nahr. Oeniissm., 1918, 36, 25.8 ■ 2t>l. 

A KhVCTioN d(*scrli)e(l !)> Mediiiger and Mb'liel (eider 
giving a iu’ow’ii coloration with sodium nitrite solu- 
llon wiulsi genuine win(‘ remains bright yellow; 
MH' this .1 , 1918, 880 \) is found by llu* author to Ih" 
unndiable. AV. P S. 

('tder. \V. 1. Baraglola, O. Seliuppli, F. Braun, and 
.1. B. Kiel)er. Z. LnK'rs. Nalir. Genussm., 1918, 
36, 225- 25.8. 

AxAmsKs t)f 28 samples of (ider ar(‘ recorded. The 
alcohol content varied from 82 5 lo 51'8; total solids, 
170 to 29 0; invert sugar and sucrose, 088 to 7-9; 
ash, 2 87 to 8 28 grnis. per litre; total acid, 55 to 
00 cc. A/l i)er litre. The amount of volatile acids 
was not more than that found in wines, whilst the 
amount of non-volatile acids w’as less than 2 grms. 
]WT litre. About one-half of the amount of lactic 
acid in the elders wais present in the combined atnte; 
citric add was absent. The “ unidentified ” acid 
stated by Schulte (this J., 1910, 114 a) to be present 
In wine Is probably lactic acid.— W. P. S. 


Decolorising carbon. Eng. Pal. 125,280. 8Vc IIb. 
Fermented molasses. Eng. Pal. 12i,8(V4. 8Vr XVIII. 
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Vholam {Andiuyogon tiorghum) as a substilutcfor 
barley in malting uyerations. B. ViswTinath, 1 . L. 
How and P. A. K. Ayyangar. Mem. Dep. Agrlc. 
India, 1919, 8, 117- 129. 

('IIOLAM or Krol.t millet Is bt'Uer 
purposes than various oilier eoiumou South Indian 
c'ereals Investlgateil and eholain malt extract hydro- 
lyses soluble starch at a greater rate than barley 
malt extract, the ratio of dextrin to sugar bdng 
greater with cholam than with barley malt. The 
products of the hydrolysis consist largely of maltose 
and dextrin.— T. H. P. 


f tiii.safion of the root of Anthriscus sylrestris (cow- 
parstey). II. Colin. Bull. Assoc, (iilm. Suer., 
1918, 38, 10(V-107. 

Analysis of the root of (W-parsley (Anthriscus 
sylrestris) showed its earladiydrate content to be : 
starch, 14-5; sucrose, 54)4, and reducing sugars, 
Oun%. The roots are not suitable as ditlle food, 
owing to the disagreeable odour; but tliey might 
advantageously be utlliwKl for the ])roduetion of 
alcohol. .4Mf//ri.scw« la a biennial, Its carbohydrate 
content Ining highest at the end of the first year. 

—J. P. O. 

Methyl alcohol [in ethyl alcohol]; Detection of . 

E. Salkowskl. Z. Enters. Nahr. Geniissm., 1918, 
36, 292—270. 

A TE.MT for methyl alcohol deiiends on Its oxidation, 
and detection of the resulting formaldehyde. The 
ethyl alcohol to be tested is diluted with 9 vols. of 
water and 0-5 c.c. of this mixture Is treated with 
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8 c.c. of dilute sulphuric acid and 3 c.e. of 1% 
potassium perraanganalc solution. After S mius., 
the solutiou is dccoIorisiHi with wituratiHl oxalic 
acid solution, dlsUlUHl, and the distillate heated to 
boiling with the addition of OOS gnu. of iH*pt«»ne, 
3 drops of 3% f<*rrlc chlorule solution, and its own 
volume of hydrochloric acid (sp. gr. Mtn. if the 
original alcohol contained as litlU* as r;„ of ineth>l 
alcohol, a bright violet ct)lorallon d(‘Vt*lops. This, 
and other tests which are hnsctl on the h)nnatlon 
and detection of forma Idehydc an* ri'liahle when 
dealing with metliyl and ethyl alcoliols alone, since 
tlie latter dtx‘s not yiehl forma hleh>de on oxidation. 
Higher alcohols, sncli as projtyi, isohiit>l, ami 
Isoamyl alcohols, yield distinct trac<‘s of foVmaldc- 
hyde when treated ns ahov(*. and llu' luvseiice of 
these alcHjhols in commercial elli.\l ah'oliol might 
lead to lh(‘ erioneoiis conclusion timl methyl ah*oh(»l 
was present. In the delilK*rat(‘ adulteration of 
alcohol with methyl alcohol, quantities of U‘ss than 
10% of the latter are not likely to lx' used: the 
strong coloration given by this pKiporlion of imdhNl 
alcohol would \)0 almost conclusIv«' evidence of 
adulteration slncH‘ the oolorallons > l<d(h‘<l by tin* 
small quantities of higher alcohols wldch might Ik* 
present in ethyl alcohol would he nimh l<‘ss Intense. 

W. IV s. 


Spirits; Dctvviiim of renatured aUohol in . 1/ 

Wolfriim ,'ind J. Piiinow. Z rnt<‘rs. Xahr 
Geniissm., Itns, 36, 370 273. 

TiiK n‘moval of pyridine from denatured alcohol is 
not a dillicult matter; tlu* rc'sniting .spirit would still 
contain methyl alc<»lio], ac<*(oMc, allyl alcohol, empy- 
rcnmatic snhsfanc(‘s, etc., hut it Is possihl** that It 
might he used to adiilterati* brandy cic. Fcndler 
and Mtiiirilcli’s rt'actloiA (convc'rsloii of tin* m(‘thyl 
alcohol Into forma ld(‘hyde and d(‘lectioii of the 
latter by im*ans <d’ morphlm* dlssolvc<l in <*<aic<‘n- 
trated sulphuric aold) may Ik; used for detecting 
lh(* presence of sucli rcimtured alcoiiol, since it 
will indicate with certainty 0% of methyl alcohol 
in ethyl alcoiiol. If ethyl alcohol c<jntaining a 
small porccntag(' of m(‘thyl alcoiiol Is distilled until 
Its volume Is reduced to one half, the distillate will 
contain 70% of the methyl alcohol. — W. IV S. 


(Hl/ccrin; Production of — ftom ninja r bjf fer- 
vientaiion. Report of (Chemistry Division of th.^ 
U.S. Bureau of Internal Revenue, May 8, 1918. 

Of a numlH*r of y(‘aslH examined, the Steinberg 
variety of Suc< hai oinprcs cUijisoidcus is found to 
give the liigla‘st yii'lds <Kf glycend, into whloSi 
20 — 2r»% of tin* total sugar originally pr(*s(‘nt is 
converted nndci the most favourabk* conditions. 
The latter vary somewhat with the nature of the 
Rac<*harlne li(iuor employed. The sugar solution 
slioiild he n'lidered alkaline by addition of . 0 % of 
sodium earlK)nal(*, the alkali Ix'ing Introduced In 
tlie solid state and In portions as large, and us fre- 
(luently, as the yeast is able to withstand. The 
yeast is previously acclimatised to sodium earlion- 
ate. A vigorous fernieiitatioii should he maintained 
throughout; a littk* ammonium chloride ajipears to 
help in this direction. The most favouiahle temjM'ia- 
ture Is 30®— 32° (V, and the conc(‘nt ration of sugar 
should be 17-5—20 grms. iM‘r 100 c.c. The results of 
several t*\]K‘i‘iments on a commercial seale ar<* 
given. (Se<* also this J., 1919. 175 k.)-T. II. P. 


Methyl alcohol and denatured alcohol [/a mill: 
analysis]. Prescher. Sec XIXa. 


Pmfvts. 

Ytast ; Pxtrai (iftn oj - Jrom fennented motuHscs. 
L. IV M. .1. Dupliv, Raiut*courl, Franco. Fng. 
IVit. 124,301. 27.7.1S. (Appl. 12,255/lS.) In|. 
('onv., 22.3.18 .VdditloM to IVit. 12^1,711 (this ,1., 
1919, :m A). 

Iv the tvntrifugal sc'paration of yeast from fer- 
mented molasst'H, the st*|>a rated yeast is W'aslied by 
adding It to highly <liluted molasses of denflliy 
0-5® B. (sp. gr. 1 IK)3) ke]>t at 31® (V, and contuiip 
lug 0-1 grm. «>f sixlium iiliosphale ikt litre. When 
foi mentation (‘iunmeiices, tlie mixture Is <H‘ntrIfuged 
ai a high speed 3'hc K(*pMrali‘d yeast Is thus ob- 
tained in a clear lltpild of lo\v dc'iislty, and Is very 
active. .1. H .1 


Protcoljitie ciniinns; l^niccss of producing an e.r- 

tract of . 'IV Mutu, Kolx*. Assignor to Knn«;' 

gafuchl Bosckl Kahuslilki Kwalsha, Tokvo-Fii, 
•lapan. r.S. Pat l,2lMt,000, 4.3 19. Ap[»l., 14.12.18. 
(Vm (M>\- i*oUMi.\(} In.socl material is digest'd with a 
solution <'onlainlng sodium chloride* at a t(*mpcra 
lure Ik‘1ow' 50® P , an antiseptic Is addt'd, and the 
s<dution is scparatisl from tin* umiissolvnl ifiMtU*r, 
and trcatt*d for tli<* re(o\cry of tin* (*n7.ym(‘ therein 

Pi of roJ If tic cininiH s, Prttoens for producing an 
rxtrait of - 'IV Muto, Kobe, Assignor to 

Kanegafuclii Bo.si ki Kahnsliiki Kwaisha, 3\)kyo 
Fu. Japan. I'S J'al 1.290,5!)9, 4.3.19 Appl., 
25.1.17. 

Ski JOng. IVil. KP.MM id l!H7: this J.. 1918, 4.37 a. 


XIXa .-FOODS* 

Wheat kernel and lln milling products; Mutrlttve 
value o) — - . 3V B. Osborne and li. 11. Mendel. 
J. Biol. Cliem., 1919, 37, 7x57 OOl. 

riiK proU‘lns of llu* wIk'mI kerm*! as a whole* posHCSM 
n r(*laUvely high nutritive vahu*. Those* of the 
bran an*, when nlillsed, slightly KuiK*rIor to those 
of the e*mhryo, which are* KUiM*rlor tee those of the 
endosperm. Tlie* wale‘r soluble vll amine* apiiears 
te) Ih* iocall.se*d In the e*ndospe*rm, not In the embryo. 
No conllrmatlon of the* presence; of a toxic sub- 
stanex* in whe‘at, was ohtaliu*d. Tlie; question of the 
ele*gre*e to which It Is desirable to mill Hour for 
ge*neral use* Is dlscuKKe*d. (See; further J. C3u*r». 
Soe*., June*, 1919.)- J. (V D. 

Meat; (Ihemistrg o) spoiled - . K. (>. Falk, 10. J. 
P.auinaiiii, and (1. McOuln*. J. Biol. Phe'in., 
1919, 37, ,525—549. 

Tun action of (M*rtaln organisms, I.solah'd from 
me-at wdilch was suK|M*(*te‘d of e’aiislng iMUsoiilng, e>n 
me*at nnel a me‘at e*xlraet was studle'd. In cve*ry 
case the; ammemla nlfre)g(*n showa-d an inere'use*. 
IP coli. It. enteritidis, It. suhtilis, and Strepto 
coccus hrevis cause a de'crease In the e‘re*atlne 
cn*ntlnln(‘ value. IP proteus anel It. paratf/phosus ft 
cause a slight deorense* of purine nltroge'u, but 
It. suhtilis anel Stu'ptfiroreus hievis bring aheiut an 
incre'ase.- .1. (V D 

Meat; .Ammonia test Jor spoiled . K. (I. Falk 

nnel (». McCluire. J. Biol. PJiem., 1919, 37, 547-- 
550. 

Thjc aeration method described by Folln and Beil 
(J. Biol. Cheuu., 1917, 29, 329; this J., 1917, 572) te 
used to estimate the ammonia present in meat. 
When meat decomposes at the ordinary temperature 
(15®— 25®C.) it becomes unfit for food when the 


Methyl and ethyl alcohols. Saballtschka. Sec XX, 
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ammonia nitrogen content reaches 0 ’ 3 — 0-4 mgrm. 
per gnn. of meat. At low temi)erature8 the am- 
monia llgiire may bt; much higher, 1—3 mgrms. per 
grm. of meat, before tlie meat Is unfit. J. O. u. 


Drying proccftses of to day [for foodstuffs]. ^.. 
Hchmidt. angew, Chem., 1«13, 32, 10J^113. 


An outline la given of the various methods used 
for drying natural and artificial i)roduct8. The 
Hccept(*d belief that drying in vacuo Is cheai)er and 
more rapbl than drying In air has not been definitely 
proved. In the <-asu of fruit and vegetalde pro- 
ducts naluetion of tin; moisture to 8—12% Is suffi- 
cient, to obtain a stable pr<‘paralion, and better 
n'Hults an* obtaiiu'd when the humidity of the air 
iiwd in tin* drying Is not allowed to fall Iwdow a 
flellnlle degn*e. Discoloration of the product takes 
j)lace not only towards the (*nd of the drying but 
also through oxidation w'ln*n the mat«*rlal Is first 
cut up. To prevent this a short boiling or steaming 
(“blanching”) is necessary, or pn'servation of the 
material in salt water or suit able* acid .s(dullons. 
All v«*g(‘tabl(*s, with llu* (‘\e(*i)tlon of si)inaeh, must 
K* “blanched” to destroy enzymes. Steaming 
for l(f minutes do(‘s not (‘tf ect any material change 
In the composition, whilst tin* same eflect can be 
obtained by imm(*rsing tin* allc(‘d vegetable in boil- 
ing wat(*r for not more than 1 to 2 mins., but Im- 
mersion fov r. io <1 mins. caus(‘s a material loss of 
nutritive constituents. “ Suli»hurlng ” lmmedlat(‘ly 
after slicing will also r)rot('ct potatoes etc. from dis- 
coloration. In proe('ss(*s in which the produ(*ts of 
combustion from a coke tin* and air are passed 
through the inMt(‘rlal to be drh'd, tin* sulphur dloxbh* 
In tin* gas(‘H Improves the colour of the final prodtict. 
Only about 00125 grm. of SO, per 1 cb. m. of the 
mlxttire of air a ml gases comes In contact with the 
imtterial, and the ]M‘rmissible (Oerman) limit for 
.stilphur dioxide in drh'd vt'getables and fruits Is 

012r»%.-d'. A. M. 


Tin-jdntv cua/u/acr.s [for foodstuffs]; f^uhsflfutcs 
for — -. Advisory Oouncll of Scl. and Tin!., 
l/ommon wealth of Australia, Hull. No. 10, 1010. 
78 pages. 

to the war, a shortage of tin-plate for 
making containers for foodstulls arose in Au.stralla 
nnd an inquiry was held Into what local materials 
coiild be used as std>stil ut(’s. Cardboard was fouinl 
to be the most suitable. For holding Ihiuhls and 
hygroscopic .solids, It Is ne<*<*ssary to treat the con- 
tainers with a water|)roofing material. Investiga- 
tion was made into the properties of metallic films, 
waxes, ca.s(*ln, vlscost* and synthetic resins ns 
waterproofing materials, and It was found that 
paralfln wax was successful, except that It was 
acted upon by oily and s])irituous substances. For 
thes(' Hubstaiuvs it was found necessary to use a 
synthetic resin. The best resin was made as fol- 
lows : 4 vols. of carbolic acid, ;i vols. of formalin, 
nnd vol. of concentrated ammoida aiv boiled 
under a ndlux condenser until st'paration into tw'o 
phases takes place: steam and volatile bodies are 
then distilled oil’, wdu'n the residue separates into 
two layers, an upix'r aqneoiis layer and a lower oily 
layer. The upi)(*r lay(*r is removt'd and the low'or 
boiled with fresh water st'veral times. The washed 
oily resin Is dissolved In half its volume of warm 
methylated spirit or rectified spirit. For use, the 
resin la diluted wdlh ak'obol to the consistency of 
linseed oil. The name of “ inagramlte ” was given 
to this varnish. The cardboard containers are 
nlzed, dlpi)ed In magramlte, allowed to dry, and 
heated at 130® 0. for 3 hrs. If the containers are 
not to be used for foodstuffs nor oily substances^ 
the final heating may be omitted. The magramlte 
cooUinerB were tested with Jam and condensed 


ndlk, and were found to be unacted upon and the 
foodstuffs to be without any acquired odour. 


Methyl alcohol and denatured alcohol; Use of 

in place of ethyl alcohol [in milk analysis]. 
,1. Prescher. Z. Unters. Nahr. Oeuiissm., 1918, 
88, 280—287. 

The use of methyl alcohol in place of ethyl alcohol 
in the Uo.so-Gottlleb method for detenulning fat in 
milk etc. is not recommended owing to the ImiX'r- 
fect sejairatiou of the ethei'cnl and aqueous layers 
of Ihpild obtained in the i)rocess. Provided tliat It 
has been distilled from alkali and Is neutral, de- 
nature<l alcohol may b(' used in place of ethyl alcohol 
for (h-l{‘rniining tlic freshness of milk by methods 
which d(*p(‘nd on the quantity of alcohol required to 
coagulate the milk. — W. P. S. 


ralrn kernel and other feeding cakes; Rancidity 

of . J. K. Furlong. J. Agrlc. Scl., 1919, 9, 

137—142. 

FiiEsni.Y prepared palm kt'rnel cake has a charac- 
h'rl.stic odour due to a trace of volatile fatly acid 
being lilx*rated during mamifaeture. On storing 
th(' cake in preseiUH* of moisture, It becouK's ranchl, 
ow'lng to an increase* iii the volatile fatty acids 
which liavc an unpleasant odour. This increase 
In acidity was invt'stignted in the ea.se of palm 
kernel oil and was found not to be due to bacteria 
nor to hydrolysis, but to lipase. Tl)e aelion did 
not take place if the kernels were kept dry. Palm 
k(*niel cak(‘ nnd meal developed les.s acidity than 
.some othi*r oil <‘akes, such as cotton seed, lin.seed, 
(‘ocomit, etc., but in the case of the latter the acidity 
was not due to the production of volatile acids. 

-.1. II. J. 

Voeonut globulin and coconut press-cake; Nutritive 

value of . C. O. .Johns, A. J. Finks, nnd 

M. S. Paul. J. Biol. Chem., 1919, 37, 497-502. 
Noum.\l growth was sliowm i)y rats f(*d ui)oii arti- 
fieinl dietaries in whleli the sole* source of protein 
was coconut globulin. This is in agreement with 
the observation that this protein contains all the 
;nnlno-acl(ls known to be essential for growth (.1. 
Biol. Chem., Itd9, 37, 149). Good grow’tli w'as shown 
by rats fed upon a diet containing 75% of eoconut 
luvss-eake. In spite of tlie relatively low protein 
eonfeiit of the diet (13T%). ^riie.se exiK'rlinenls 
show that eoconut press-cakc' has a high nutritive 
value. The cake contains an adequate amount of 
the water-soluble vitamine, but an insuirK*lent quan- 
tity of the fat-soluble vllamlne, for the nutrition 
of the growing rat.— J. C. L). 

l<trair fodder; Preparation of wilhuut using 

h(UJt. 10. Beckmann, O. Iile.sche, H. Nct.scher, and 
K. liaizmaun. Z. angew. Chem., 1919, 32. 81—82. 

The straw Is treated with about 8 tinu's its weight 
of 1% sodium hydroxide solutiou for about 48 hrs. 
at the ordinary temiK'rature, ami Is then washed. 
If dt'slred, the sodium hydroxide may be replaced, 
after a time, by a further quantity, the first solu- 
tion being treated with a quantity of sodium 
hydroxide sufficient to bring its alkalinity up to 1%, 
and then used for extracting a fresh charge of 
straw. The treated straw tends to become acid In 
reaction if kept for some time In a moist state. 

-W. P. S. 

Patents. 

Meal or flour and milling products; Treating . 

B. C. Sutherland, Deventer, Holland. Eng. Pat. 
121,943, 12.9.18. (Appl.' 14,863/18.) Int. Conv., 2.1.18. 
In order to render inert the enzymes In flour which 
are capable of destroying hydrogen peroxide, a 



ToLXXmU., Mo. U.3 


Cl. XlXB.-*WATfiB PUBIFIOATION ; SANITATION. aSSi 


«maH quantity of chlorine or of a substance con- 
taining active chlorine Is added to flour, which 
is then treated with a j>eroxlde by the prt^cess 
described In Eng. Pat. 102,967 (this J., 1918, 71 a). 

-J. 11. J. 


Flour; Treatment of . U. Cirevillo, lUrken- 

head. Eng. Pat. 124,298, 3.4.18. (Appl. 56T1/1S.) 

To impart a slight acid n^action to dough made 
from whcateii dour, a mixture of ^ oz. of hydrogen 
peroxide (10 vola.) and 4 oz. of an acid suhstanet‘, 
such as phosphoric acid (00%), is a<lded to (lie watto- 
used in making the dough from a sack of flour. In 
the caw' of acid flours calcium poro.xide may Ix' 
used in the mi.xture.— J. 11. J. 


Fggs; Treating powdoed or otho dried to 

render them emulsifiablr. W. (husslcy, liondon. 
Eng. Pat. 124,968, 13.6.1S. (Appl. 973ti/lS.) 

In order to render drh'd granulated egg and coagu- 
lated liquid i'gg emulsiliahle wllh water, they are 
submitted to (‘U/yme action, 'riie enzymes used are 
pancreatin, 18 parts, in an alkaline medium, iKq>sln, 
2o parts, In an acid medium, or papain, 25 parts, 
in an acid, alkaline, or neutral, medium, at 4(P(\; 
or diastase, 35 parts, In an aci(l or neutral medium 
at 50® C., to 5000 parts of (‘gg and 10,000 parts of 
water. --.T. II. J. 


Tora/ products; Method of manufaclurxng from 

fruits and vegetables, and the products. P. U. 
W(dcii, Assignor to q'he Welch (IraiK^ Julc(‘ (’o., 
We.stfleld, N.Y, U.S. Pal. 1,295,013. 4.3.19. Aj»pl , 
31.S.17. 

Foil the preparation v)f fruit and vegetabk* iiroducts, 
the Juice is separated from the pulp, concent rat (*d, 
again added to the pulp, and the nil.xturc b.‘ate<l. 

- L. A. (’. 


Desiccating fluids [milk\: Apparatus for and 
method of — — . ('. E. Rogers, Detndt, Mich. IhS. 
Pat. 1,297,490, 18.3.19. Appl., S .5.15. 

Mu.k or otlier liquid is concimt rated at 140® — 
145° F. ((M)® --63° F.) and api)lied in a thin fllm to 
a rotating cylinder which l.s subiocled to a current 
■of air at a temperature not abov(‘ 145® F. (63® F ) 
The partly dried fllm is removed from the cylinder 
and subjected to the same current of air till dry, 
when it is passed through a “ tumbler ” having 
a screim of tlu* desired mesh through which it is 
discharged.— W. F. F. 


Fodder from corn-cockle seeds; Process for pre- 
paring a . K. IIorniKigen, Klotzsche. Ger. 

Pat. 309,987, 1.7.17. 

The seeds are steeiied for several days at a low 
temiMTature an<l with exclusion of air in water 
which is changed several times, then rapidly dried, 
at first with a strong current of air at 50® — 60® C. 
and afterwards at 90®— 110® 0. The germination 
of the seed is inhibited by the low temperature 
of the steeping water and the exclusion of air, 
and the iX)l8onou8 saponin is waslied away. If the 
seeds contain no more than about 30% of vetch It 
Is not economical to separate the vetch. Such a 
mixture is best treated by the addition of about 
4125% of alkali to the steeping water.— J. F. B. 

« 

Animal carcases. Ger. Pat. 809,722. See XV. 


XIXB.-WATER PURinCATlONi SANITATION. 

Wofer; Significance of B, adi in judging the 

character of . E. Quaulz. Dlss., G6tt ingen, 

1915. Chom. Zenir., 1919, 90, II., 158 -159. 

From results obtaineil in tests for B. culi, in com- 
parison with obsiTvatlons of the sourex; of supply 
and the ordinary baeteriologlcal and ehemlcal ex- 
amination of water, the following eoneluslons have 
btvn drawn : -Tlie oiourreiKX^ of B. coli in water 
indleates surface contamination or Insuflielent 
nitration. A large miinlHU- of bacteria In the water 
does not neccs.sai lly indicate pollution, ns does the 
pr(‘.scuee of It. eoli. On the other hand, failure to 
detect It. c<di is not a certain proof of the purity 
of w«41 water .\11 that can be said Is (lint, if, on 
rcpcalc<l cvjiininntiou, cviui aftm* heavy rnin-fall, 
no It. coll is buind, tlu‘ water cannot i)e polluted to 
such a degree as to 1 h‘ Immcdi.'iltqy diingerous. The 
pri'scucc of It. co/i is not eimclushc proof of fax'al 
contamination; bcnct* [M'rcolat ions wlilch have intro- 
duced tiial organism into the water, need not also 
have ill! ro(luc(‘(l 1> pirns bacilli. In g(MU‘ral, it may 
be a.ssnmed Ilia I llie more miiiierous tlx* Fo/i buellll 
in w'aler, and tlx* mon* typleal tlieir iu'liavlour in 
l>rodueing a<*id. tlx* eloser to tlx* w'ell is (lie source 
of pollullon, and llx* mori* dang(*rons must tlx* water 
Im* considt‘n*d. The It. coli test Is a valuable 
adjunct to an examination of llu* soiirci* of a winter 
supply, but is not a snbslilulc for it. It Is also a 
good lndi(‘ator fd’ Insuniclcnt liltrallon, but, ben* 
again. c(‘il;iln proof of d.ingcnuis pollution can only 
lx* obtained liy an (‘\amlnafion of IJx* <I(*poslt. 

-- F. A. M. 

Dalin's sidulion; Stnbilisati^tn of dilute sodium 
hupoehloi He sohititnis. (}. E. Fullcn and U. 18. 
Hubbard. .1. RIol. (9x‘m., 1919, 37, 511-517. 
Dakin’s sidiitloii for cliidcai usi* may be elllclently 
slablll.scd by means of luifl'cr sails (<*arbonaleH or 
borat(*.s) or hy small amounts «d' sodium hydroxide. 
(See further J Fh(*m. Soc., .Tune, 1919.)-, I. C. 1). 


Dakin's soliitiioi; Plevtrolgtic preparation of . 

(i. E. Fullcn and R. S. Hubbard. J. Rlol. Fhem., 
1919, 37, 519 52.3. 

Tiik <*urve r(‘prcsent lag tlx* production of soiilum 
bypocblorllc per iiiilt of tiiix* lias an optimum point 
w'lilcb may be* raisetl by raising tlx* initial tem- 
IM‘ratnr(* of tlx* briiu*, tlx* current liclng maintained 
eonslanl at 20 amps. An Increase In the concen- 
tration of the brine n*MultH in an increased pro- 
duction of sodium bypocblorlle per unit lime. More 
eonc<*ntratcd stdiillons than the 6% often recom- 
mended may Ik* used, and with them higher con- 
centration of hypochlorite and incrt*aH(*(i current 
eflieleney may Im* olitalned. It is pointed out that 
cells should not Im* oiM*rale<l beyorxl the r>cak of the 
production curve. 1'he solution, ns It comes from 
the cell, d(*comiH)H<*H quk'kly and must lx* Htablllwxl 
(s(‘e preceding abstract).—!, (k D. 


Alkali hypochlorite solutions. Fonzes-Diacon. See 

VII. 

Water bacterium. Volsonet. See XVIII, 

Patents. 

Distilled water; Process for the production Of 

in power plant, more, particularly steam turbine 
plant. E. Josse and W. G. Gensecke, Berlin. 
Ger, Pat. 305,381, 21.0.14. •’*''1 

The still is contained within the exhaust steapi- 
conduit of the power plant, or in a branch thereof, 
and a higher vacuum is maintained therelu than 


Treating peat, Eng. Pat. 124,629. See XVI. 
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In the principal condenser. The steam is distilled 
Into a special condenser cooled by water at a lower 
temperature than that usi'd in the principal con- 
denser, so that a hl>?lior vacuiini is maintained In 
the former limn In the latter. In this manner the 
distillation may Iw; (‘IVeeted hy tlie waste h('at of 
the turbine plant.- J S. <». T. 


Hcira{/r Hliuhti ; Piorcx.^i and plant foi the treatment 
0 / • (1. Forster, Saarbriieken. Ger. Pats. 

(a) 22 lO.ir), and (a) 200,r>12, 

(A) In a plant in which the Hllld^ce Is transferred 
from tin* s(‘tllin^' ehamlMU’ to an iudeiKUident treat- 
iiKuit ehamlH*r divided Into compartments, the 
fr(‘sh sludp* is intivKlnced into the bottom of a com- 
part m(‘nt or compart men! H in which the sludge ha.s 
nfinlned its most active condition, and the mlxisl 
siudge is witlidrawn from th(‘ top of th(‘ compart- 
uamt or compart n)entH and led Into the remaining 
comi)artmentH. (a) In order to reduce tin* miml)er 
and length of the coiint*c(ing pipes nspiired, mi.\lng 
of the active sludge with fresh sludge is always 
effected in tin; same compart namt, and lh(‘ ]aiM‘s 
through which tla* treated sludg<‘ Is diseliarg(‘d 
from tlie compartments on to th(‘ drying Ixals are 
utilised also for the introduction of fr(‘sh or mi.xed 
sludge or st'wage into the tnait merit cliamlKU’s. 


H'a.^/e pnnlnets; Manufaeture of useful sultslanees 
from otyanlc — G. Wolfl‘, Paris. Eng. l*at. 
121,570, 21.:{.1S. (Appl. .5021/lS.) Int. Gonv., 
21.12.17. 

HI.AIIOIITKU-IIOUSK refuse is treated with alkali to 
produce ammonia, soafi and alkali salts of organi(‘ 
acids of lilgh mok'culi'r W(‘iglit having detergent 
jiroiiertles ladng obt aim'd as liy-products. (Uefer- 
cnce Is dlrect(‘d in pursuanct' of S(‘ct, 7, Sub-sect. 1, 
of the Pa I ('lit H and Ih'signs Act, 1!)07, to Eng. l*ats. 
27tKI of lS7n, Hm of ISSt, 15,S.S7 of ISSU, S.5S2 of 
IhOO, 17,0(1.5 of 1004, and 5(120 of 1000: this .T., 1HK.5, 
232; 18K7. 55,3; 1000, 7.5,3; liKio, 020; 1010, HSO.) 

,T. II. ,T. 

Feed water; Treatment of — in si/stenis for con- 
denHing steam and heating feed water in steam- 
ships. G. & ,1. Weir, Ltd., and W. Weir, (Uasgow. 
Eng. Pats. 125,140 and 125,1.50, 17.0.10, (Aiipls. 
S.500 and H, 501/10.) 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Meotinc; JJeteetion of O. Tuninann. Ajioth.- 

Zeit., lOlS, 33, 4Sr> 4S0. Gliem. Zeiitr., 1010, 90, 
IL, 227. 

A kKw crystals of p-dlmetli> laminobenzaldcliyde are 
dissolvcHi in a drop of strong hydrocliloiic add on 
a microsooiie slide and a droii of a solution of the 
alkaloid in water i.s i)la(vd by its sldi*. Imim'- 
diately tlie drops touch one another, a rose-colouix'd 
band apjk'urs at (he ])la(v of contac't; (ids clianges 
to reddish violet, and llnally the whole liquid 
assumes the same shade. The colour gradually 
becomes dtH‘]H'r, and jK'rslsts for 10 24 hours. 
Gonllne, pyridine, and atvtone give no coloration 
on similar tri'atnu'iit, and ])yri(llne, coniine, and 
other alkaloids. If present, do not atlect the colour 
due to nicotine. Aniline, in not too dilute solution, 
gives a red wloratlon, but the (’olonring matter 
separates out iramedljitely in long red siiear-shaiM'd 
crystals. With 0*2 mgrm. of nicotine, the reaction 
commences in less than a minute, and it is txisslble 
by this means to detect the presence of nicotine in 
cigar smoke, A saturated solution of picric acid 


with 10% of hydrochloric acid also gives a very 
sensitive microchemical reaction with nicotine. 
With 001 mgrm. of nicotine, a yellow, amorphous 
precipitate separates Immediately and rapidly 
splits up into crystals. With 0*005 mgrm., the pre- 
cipitate does not appear, but the crystals are 
formed ; these are usually visible to the naked eyi', 
and can always be distinguished by means of a 
h'lis. The reaction can be detected with as 
little as 0 003 mgrm. of nicotine, in which case the 
crystals take from 2 to 3 minutes to api)ear. The 
crystals are coloured yellow and green under 
crossed nieols, and have an oblique extinction. 
Aniline, coniine, and dilute pyridine give no crystals, 
but pure [(yridine gives similar crystals, wdth, how- 
ever, no amorphous precipitate.— L. A. G. 

Alkaloids; Precipitation of hy liquorice. , 7 . W. 

Pl(‘nd(U*leIth. Pharm. .7., 1010, 102, 230. 

4hiK addition of infusion of liquorice to 1% solu- 
tions of stryehnlne hydrochloride, quinine hydro- 
ehb>ride (mnitral), morphine hydrochloride, cocalm' 
hydrochloride, heroine hydrochloride, atropine sul- 
phate, and codeine sulphate caused the imme<liale 
formation of heavy yellow pn'clpltates In the cas(‘ 
of the first two alkaloids and no immediate j)re- 
cipitatlon or only a faint haze in the other in.stances. 
The P.P. .solution of morphine hydrochloride gav(‘ 
a prc'clpitab' due to hydrochloric acid, and diluted 
tincture of opium ami iiK'conic acid solution also 
yh'Ided den.se precipitates. Solutions of caflelne 
alkaloid gave no pn'clpltate wldlsl slight pr('ci])i- 
tafes were formed with tiiudures of digitalis and 
stroidianthus. The precipitate probably (’onslsts of 
th(‘ glycyrrhizinnte of the alkaloid Idqiiorice is 
not i\ .suit;d)l(‘ ag(‘nt for in.'isking tlie bltlerm'‘<s of 
strychnine or quinine. ~H. W. 

n yd last mine and its homidognes ; Y('ir synthesis 

of . K. W. Itosenmund. llt'r, d«‘uls. jOjorm 

Gi's., imp, 29, 200— 20(1. 

Thk technU'al prt'paralion of hydrastinim* suffers 
under the disadvantage that tlie initial material, 
liomoplperonylainlne, is diOicult to prei)are; the 
author dt'scrllx's the synthesis of C('rlain liomologm's 
of hydrastinine from the more n'adlly ;K‘C('Ssibl(‘ 
methylem'dloxyplienyllsopropylamlne and also a 
new method of converting h()mopli)eronylamine Into 
hydrastinine. ^IethylenedIoxyphenylisopropyiamim‘ 
la condensed with chloromethylalcohol to motliylene- 
dloxyphenylisoiiropylaminomethanol, 

GHA\.G^H,.GH,.ClI(CH,).NH.Cn^OII, 
which, when treated" with aqueous hydrochloric 
acid, yields ,3-methyldehydronorhydrastinine, colour- 
le.ss U'aflets, m.pt. 57^ — 58° C. ; im'thylatlon of tlu^ 
latter with formaldehyde gives 3-methyl(lehydro- 
hydni.stinlne, m.pt. 85°— 87° C., which Is oxidised 
by potassium bichromate and suliOiurlc acid or 
by iodine to 3-methylhydrastluine, m.pt. 107°— 
i6.s°G. 1-Tlenzyl-3-methylhydra8tlnine Is obtained 
as a yellow .syrup by the action of ph()si)lioric oxide 
on plienylacetylmetliylened loxy phenyl isopropyl - 
amine. Homopli)eronylainine n'acts with chloro- 
inethyl alcohol to yield hoinoplperonylamlno- 
nu'thanol. G7I/)^.(\H^.(TI,.GH^.N7T.CH^OH ; the 
latter, like all im'hil)ers of the class, Is unstable bat 
is readily converted by warm 10% aqueous hydro- 
chloric acid into dehydronorhydrastinlne, identical 
with the base (h^scrilH'd by Docker (Annalen, 1911. 
393, 282: see also .7. Ghein. Soc., ,7une, 1910).— H W 

Digitalis; Chemical evaluation of . A. T.schirch 

and F. 5Volter. Schweiz. Apoth.-Zeit., 1918, 58. 
4(t9-i74. 40r>— 498. 512-514. Ghem. Zentr., 1919, 
90, II., 307-309. 

All the known chemickl methods for the evaluation 
of digitalis were compared with the so-called physio-, 
logical method, the minimum toxic dose per gram of 


r 
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frog being taken as the basis for the latter values; 
but no definite relationship could be traced. This 
is due to the fact that no chemical method deter- 
mines the whole of the physiologically active sub- 
i^'tances such as digitoxiu, dlgitalln, gitalin, etc., 
present in digitalis leaves, and Uiese substancvs are 
not present In different leaves in the same proi)or* 
tions. It was eventually found that acetone ex- 
tracte<i tlie wliole of the active principles of digi- 
talis, and by Its means a clnmilcal determination 
of these was possible. The leaves were first ex- 
tracted with ether to remove chloro])hyll. fat, etc., 
and then ;)ercolated with absolute alcohol. After 
purification of the extract with lead, the gliicoside.s 
were removed from the clear filtrate by shaking 
with acetone, and separating the a(.*etonc layer by 
addition of sodium chloride. The active substance 
thus isolated was ternaKl pnndlglton, and the jihysio- 
logical value i>er gram w'eight of frog was almut 
1-2 mgrm. Kven wMlh this method agreement was 
not found between chemical and jhysiologlcal 
values, and the conclusion was draw’n that sub- 
stances are present, in themselves Inuelive, which 
are nevertheless capable of Inlluenclng the activity 
of the drug. Tlie colour reactions of digitalis arc 
reactions characteristic of the pure ghicosides, but 
these cannot be separated by simple extraction with 
different solvents.— U. F. M. 


(flucosidvs of (UgiiahH lean’s; Adsorption of the 

. C. Maniiich. Jter. deiits phnnn. Ges., 1919, 

29, 20(1-213. 

Expeuiments with gitalin showed the latter to be 
readily adsorlx'd from aqueous solution by blood 
charcoal (the la(((T can adsorb at least 20% of its 
weight), loss readily from alcoliollc solution, and 
still less readily from solution In chloroform. A 
specimen of charcoal containing 20% of gitalin did 
not lose glucosldcH when treated with w^ab*r and 
only a portion when alcohol was used, but prac- 
tically all of tbe gitalin was removed by cbloroform. 
Other 8ul)stanc<'s, sucli as fullers’ earth, the sul- 
])hldes of lead, copper, and zinc and particularly 
thow^ of arsenic and antimony, have the powder of 
adsorbing the bitter principles from an aqueous 
extract of digitalis leaves. Attempts to Isolate the 
glucosldes by treatment of infusion of digitalis with 
animal charcoal and suh.s(‘qiient extraction of tin* 
latter with chloroform did not lead to the desired 
resiill, i>osHil)ly because* the principles are not frw 
in the* aqueous solution but In complex <‘oini)ounds 
with other substances such ns tannins. Tlie author 
considers that the readiness with whicli the digitalis 
ghicosides are adsorbed by the jiow'dered drug 
explains the difficulty of their complete extraction 
and also the bi‘tl(*r results w'hicli arc obtained when 
winter, ns solvent, is rei)lac(‘(l by aI<*ohol.- II. W. 


Strophanthus and dlpilaiis tinctures of different 

origin; Pharmnctdoyical eialuation of , (J. 

Joachlmoglii. Her. dents, phariu. Gcs., 1919, 29, 
170-199. 

The value and permanence of the llnclurcs Is deter- 
mined by observing the lethal dose f<u’ the male frog 
according to Heffter’s method (Herl. kiln. Woehen- 
schr., 1910, 64, 009). The strophantJiUH UnctiireH 
w’ere prepared from ordinary and fat-free seeds of 
the throe strophanthus varieties. That derived 
from strophanthus Komhi^ proved to be the most 
active. The tincture obtained from fat-fn*e H. Konih6 
seeds was only about half ns active as the ordinary 
tincture, but no such <nfference was observed with 
the tinctures of S. grains. After tw^o years, a small 
decrease In activity was observed with tinctures 
from the ordinary seeds, whilst those made from 
fat-free seeds remained pracncally unaffected. 
Digitalis tinctures prepared with absolute or with 
68—99% alcohol (according to the Deutscher 




Anjieibuch 6) proved equally active. In the pre- 
paration of these tinctures only 76% of the digllalis 
substances which can be removed by extraction lu 
a Sohxlet apparatus are obtained. After four 
months both tinctures rel allied their activity which, 
however, was lost to some extent after eleven 
months, ix).salbly owing to a high summer tom|K»ra- 
tun*, sinct' din'd t*x|H'rIment showed that Imu'case 
in (einiierature causes a more rapid diminution In 
activity. Light ap;)ears to have little InffueiKH*. 
Examination of a numlKu* of Ciiminerclal Hami)leR of 
dlgltnlls linelure sliowvd them to vary greatly in 
pharinncologic.il Mellon, sonu* Indiig almost three 
times as poteni ns oihers. This Is attributed to a 
differeiKM' in aelivilv of llu' dlfferenl si>eo)mens of 
digitalis \ei\\e< U \V 


Aspirin \ aer/g/.sahfglu- acid I a/nl aspn in tahttts; 
Purity of commeioial — . A. J. .Tones rhem 
and Drug.. 1919, 91. 102 -TOl. 

For the detailed (‘\.*uuiuMlion of samiffes of aspirin 
a del(*rmliuilion of neld, (‘st<'r, and bromine values, 
the free' sJille.vlie aeld, the m<‘lllng point, and tlu* 
odour and cohmr in soda solution, are sugg<‘sted. 
The hnunlne valiu* Is (ffOalned by adding a soln- 
fi(Ui of bromide and hromate to the aspirin 8(du 
thui, acidifying, .and deti'rmlnfng the residual 
bromine h\ addition of lodhh' and I It rat Ion with 
(hlosulphnte, whilst for the (‘slimallon of free 
salicylic acid tlu' following procedure Is nTom- 
meiided : Off grin, of aspirin is dissolved in 9 c.c. of 
alcohol and dllnled wllh water to 90 c.c., of which 
solution portions of 00 c c. /nid .30 c.c., with 3 c.c. of 
alcohol, arc r)lac(Ml In two similar N(*sslcr glasses, 
and the sinalK'r voluna* Is adjusted to equal the 
larger so that there Is a differonee of 0 2 grm. of 
a.splrln In mixtures eonlalning the same quantities 
of nieohol and water 1 c.e. of 1%, iron alum ts 
then added to each solution and the colours matched 
by adding the n'cpdsile quantity of 001% stillcyllc 
aeld. When tlu* lest Is enrrhul out by the methwl 
<leserihed in the Hrlllsli l‘Iiarn)aeop(el;i, crystalline 
eondillon and surljun* <'IT(‘(-ls wdll often eone«‘al free 
salleylie acid, ns wdll al.so tlu* di'pressing effc'Ct of 
uleohol on the eolorallon w-heii the t(*st is [K'rformed 
in dilute aleolu)lie .solullon lu soda solution yellow 
(o pale straw colours wove observed witli com- 
mercial aspirin, and in c<*rtaln eas('s ohjeet lonnble 
odours wen* develo|)ed The nulhor KUgg(*stR as a 
stniulard thni llu* aeld and ester values sliould not. 
differ by inon* Mian 0 3 e e. of N/f) soda p<*r grm., 
free snlleylle aeld should not exr<*od th(‘ 

melting point sliould not tie lower than the present 
ofllclnl standard, and only a pale straw colour and 
no odour should be d('V(‘loT)ed In soda solution. 
With aspirin tablets n de((‘rmlnntlon of the free 
salicylic add by iron, and the total by bromine, is 
the most, sntlsfaetorv metliod of inv(‘R(igatlon. 

-G. F. M. 


Sodium snlirglfitr. .T. W. rienderh'ith. Phnrrn. .T., 
1919, 102, 2,30. 

It is known that solulioii.s of sodium salicylate. 
1 In 1, are liahk* to dejioslt eryslals of tJie salt 
containing 0 mols, 11,0 Tinder certain eondlMons 
or W'lth some sainides of sodium salicylate crystals 
may be deposited fi’oin a 1 in 2 or even a 1 In 3 
nqu(*ou8 solution. II. TV. 

Eugcnol, triacefin. and henzgl alnthol; Analysis of 
a mixture containing — . H. Perperot. Ann, 
Chlm. Analyt.. 1919, fil], 1, 112-114. 

The amount of trlac(‘tlri present is calculated froiT^ 
the snponlflcntlon value of the mixture. To deter- 
mine the eugenol, the iodine value of the mixture In 
determined by HUbl^s method; exactly 0*5 grm. of 
the sample is taken for the determination and the 
time of <^ntact with the Httbl reagent should be 
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t hrs.; the number of c.c. of thiosulphate solution 
(24 grms. t>«r litre) corresponding with the iodine 
absorbed is multiplied by l*l>4 to oblxiin the per- 
centage of eugenol. Another iiortion of the sample 
Is boiled for 2 hrs. with sfHlIum acetate and an 
excess of acetic anhydride, and the wiponl float Ion 
value of th(‘ acetylat(‘d product Is determined. 
Afb*r deducting th(‘ sapon Ideation valu(‘H due to 
the triaeetin and ae(‘lylal(‘d eugenol, the remainder 
l.S a ineaHiire of the ts'iizyl alcohol.— W. P. S. 


Thymol; J^Jstimation of . E. Moles and M. 

Maniuina. Anal. FIs. Qiifiu., 19111, 17, .79-8,1. 

A wH.dTioN of lliymol In water Is add(‘d to sodium 
bicarbonate .solution. A measured (juantity of 
standard lodliu^ is added in ex(‘esH. After addition 
of Hulpliuric, or preferably, liydrocliloric acid, tie* 
exee.sH of Iodine is titrated with lhlosulphat(‘ solu- 
tion. Witli varying values of the ratios thymol: 
bicarbonate and thymol : iodiiu' added, the mean 
<iuantity of Iodine consumed |)er molecule of thymol 
was found to k‘ ti'GO atoms, — W. S, M. 

IHchlorovlhyl Nulphidr [t>uiHta)(l yaa]. III. 8o/m- 
hllily and hydroly.nn of divhlorocthyl aulphidc, 
with a nctv nut hod for ('sthnaliny .small amounts 
of tho same. E. F. Hopkins, J. Pliarmacol., 
1919, 12, ;!99-403. 

Tiik solid)llity of dichloro(*th.\ I sulidihh' in water 
has tM*eu determined and, at KPC., lias been found 
to b(‘ af)pro.\lmat<‘ly 0 07%. The vidocity of hydro- 
lysis of dichloi'oethyl siil]ihlde has betui niea.sur(*d 
Ml. 0«;^(\, 10<^(^, 20° C., :‘.0°c'., and C. ; the 
data an' grat)hically ret>resent('d in a series of 
curv('s. Hydrolysis is found to follow the equation 
for a iinlmok'cular reactlcm, Hlchloroethyl sul- 
phide in admixture with air may Ih) rapidly esti- 
mated by bubbling the gas through a sc'ries of two 
tubes containing water at .T>° (’. ; the gas is rapidly 
absorbed and hydrolysed and the hydrogen Ion con- 
centration of the solution is tlieu measured, methyl 
red being us('d as Indicator. It is lU'cessary that all 
the glass ware usc'd should be unafl’ected by water. 

— H. W. 

Oacodyl compounds; hlst'nnation of arsenic in 

volatile . L. C. Maillard. Hull. Soc. Chim., 

1919, 25, 192-200. 

A suiTAiii.E weight of the cacodyl conqxuind, in a 
S(*aled bulb If ll(iuld or in a narrow tube if solid, Is 
introduced into a 1.7) c.c. llask containing grms. 
of ammonium iKU'sulphate, oO c.c. of water, and 
10 0 . 0 . of sulphuric acid. Tlie llask is quickly closed 
with a ground-in slopi)er and thorouglily shaken, 
until the air in the flask, whlcli Ix'comes cloudy at 
flrst, is quite clear. The arsenic is now in the form 
of cacodyllc acid and Is subsequently oxldlse<l to 
arsenic add by me/ins of nitric acid and pn'cipitated 
as magnesium ammonium ar.senate, either with or 
without an inh'rmedlate precipitation as arsenic 
sulphide. The method was api)lled to cacodyl 
chloride and found to lx* quite accurate and prefer- 
able to the usual dry oxidation method.— W. G. 

Methyl alcohol and absolute alcohol; Simple method 

of distinguishing hetiveen . T. Sabalitschka. 

Ber. dents, pharm. Oes., 1919, 29, 214—219. 

The sample (2 c.c.) Is frequently shaken during ten 
minutes with jwwdered cryslalllue ooppi'r sulphate 
(01 grm.) and the solution Is filtered. The filtrate 
treated with water (6 c.c.) and ammonia solution 
(10%, 3 C.C.); with methyl alcohol, a dwp blue to 
blue coloration Is developed whilst with ethyl 
alcohol the solution is only coloured a faint, pale 
blue. The method may also be used to obtain ad 
approximate estimation of methyl alcohol in mix- 
ture of the latter with absolute alcohol providing 


the content is not less than 20% ; if this is the case, 
20 c.c. of the specimen is distilled and the test Is 
performed on the first 2 c.c. of the distillate (com- 
pare Fendler and Mannlch, this J., 1905, 1128), but 
the results are only reliable when afflrmative. In the 
I)resence of water, even in small quantities, the 
process Is useless since the solutions of hydrated 
salts in alcohol are unstable and the presence of 
water promotes separation of the salt. Instead of 
copiKT 8uli>hate crystalline ferrous sulphate may be 
used. The test Is i>erfoi-iiied in a similar manner 
hut, owing to the great(*r instability of the solutions, 
agitation sliould be restricted to five minutes. The 
presi'iiee of Iron in the flUrate is detected by addition 
of water (5 c.c.) and 25% i)ota.sslum ferricynnide 
solufhui (2 C.C.), the colorations obtained varying 
from dark blue with pure methyl alcohol to pale 
green with ethyl alcohol.— H. W. 


Fatkms. 

Acetaldehyde; Manufacture of . J. Crosfleld 

and Sous, Ltd., Warrington, aud T. P. Hilditch, 
(Irapi)eiiiuill. Eng. Pat. 121,702, 25.4.18. (Appl. 
3.511/19.) 

The sludge of mercurous sulphate and mercury 
formed during the eonv(‘rsioii of acetylene into 
acetuklehyde by passing the gas into a solution of 
nu'rcuric sulphate and siilj)hiirlc acid at (50° 0., is 
oxidised and its activity restored by the addition 
of a small quantity of manganic acid, permanganic 
acid, or a salt of one of these acids. The revivifi- 
cation of the sludge can b(‘ (‘Ifcctt'd repeatedly until 
Hie accumulation of alcULydi' by-i>roducta aud 
iH'sins nmders it necessary to wash the sludge free 
from organic matter before ri'-oxidatioii in the pre- 
.senee of fresii sulphuric acid. It is advisable to 
maiutaiii tlie concent rat ion of the mercuric salt in 
the solutbm at from 0r)-V5% expressed us 
nu'rcuric oxide and to prevent any possibility of 
eontael of tlie solution with metallic fittings. By 
passing acetylene through a solution of 40 parts of 
siili)liurlc acid (sj). gr. 1S4), 5 parts of crystallised 
ferric siili)hate, and 2 iKirts of mercuric oxide in 153 
parts (by weight) of walei' at 00° C., approximately 
41 parts by weiglit (d’ acetaldehyde can hci prcKliiced 
in two hours, after which tlie n'uclion becomes 
sluggisli but can be restorf'd i)y Hk' a<l(litioii of one 
pari of potassium permanganate, wlien 20 parts of 
acetaldehyde may be obtained in llu' next 2 hours. 
Tlie quantity of iK'rmanganate used was 38% of 
tlu' aeetaldi'byde produeed and this was 90 9% of 
Hie tlieoretloal quantity demanded by the obst*rved 
ab.sorpHon of acet.\ li'iie,— D. F, T. 


Tetranitromeihane ; Manufacture of — . K. J. P. 

Orton, Bangor. Eng. Pat. 125,000, 3.8.18. (Appl. 

12,714/18.) 

Ace'iaf.enf. Is pas.sod into 90— 97’5%, nitric acid, 
preferably at a b'miM'rature of about 40° C. ; absorp- 
tion oeciirs more readily in the presence of mercury 
or a mercury salt, for instance mercuric nitratt' 
added to the extent of 02— 0 0% of the weight of 
the nitric acid, and tlie yield is increased at 30°— 
40° (L, though not at the ordinary temiierature. 
The product is mi.ved willi sulphuric or fuming 
sulphuric acid under conditions excluding rise of 
temperature (the proportion of acid should be 
about twice the weight of the nitric acid used 
since, with small pro))ortions, explosion is liable to 
occur) and the mixture is gently heated till the 
tetranltromethane distils or, preferably, gently 
heated under a reflux condenser until gas ceases to 
be evolved and then distilled. • Apparently the chief 
product of the action of acetylene on nitric acid is 
an intermediate edhopound which Is converted into 
tetranltromethane when the solntlon is heated with 
sulphuric acid.— H. W. 
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{Hodium Apparatus for treating chemu 

cals [in manufacture of ]. J. D. Sartakoff, 

New York. U.S. Pat. 1,2S4,4()8. 12,11.18. Appl.. 
5.C.17. 

An apparatus for the manufacture of sodium sali- 
cylate by the action of carbon dioxide on soilliim 
phenoxide according to the Bayer proci‘ss, consists 
of a number of drums heated in an oil bath, a 
cooling device through which the oil can be circu- 
lated in order rapidly to reduce its temiH‘ra(ure, 
.and a thermostatic device by im'ans of wdilch the 
•oil can be kept at the desired temicrature at each 
stage of the treatment with carbon dioxide. 

Benzoylation of organic amido compoundn; VrocvHs 

for the . F. K(‘verdln, (leiieva, Switzeudand, 

Assignor to Newi>()rt Fhemical Work.s, Inc., Mil- 
waukee, Wis. U.S. Pat. 1.3.10. Appl., 

1().7.1S. 

Benzoylation Is effected at a iiiodi'rate teniiK'rature, 
without the use of a solvent, by tln^ action of 
iHmzoyl cliloride in presence of a small amount of 
concentrated sulphuric acid. (See also lids J., 
1018, 715 A.) 

Ilydantoins; Preparation of — -. Uiiem. Fabr. von 
Heyden A.-G., Kadebeul. G('r. l*als. (a) 300,508, 
5.5.14, and (a) 310,42(1, 13.5.14. 

<a) AiiYr.-Ai.K\L-n\DANToiNs are obtained by (lie 
action of liypocldorite or liyj)obromile solutions on 
t/C-aryl-alkylcyanacetandd(*s. 'J'hus phenylcthyl- 
cyauacelaudde (m.i>t. 110° (\) obtaim^d from etJiyl 
iodide and sodium i)lu*nylcyanace(aini<Ie dissolves 
in sodium hyi)()bromile so)uti<tii. ami, on warininir, 
gives plnmylelhylliydantoln winch form.s glistcudng 
needles, in.pt. 201° — 202° Plumylaliylliydantoin 

is obtained in an analogous manner. 'Flu' ar.> la Iky 1- 
iiydantoins are useful as soi»orHicH. (n) Ilydantoins 
are obtaimMl by the action of hypoclilorites or 
]iyp()brondte.s on disubstltuted mnlonauddes Thus 
dlethylmalonamlde and potassium bypobromite give 
dlethylhydnntoin, phenylethylinalonaudde (m.pt. 
124° (J. with decomp.) i»rei)ared from jibenylethyl- 
<‘yauacetHmlde and coiucntrated sidphiiric acid at 
125° (L, gives, after standing for s(‘veral hours with 
,sodium hyi)obroinib‘, phenyh'lliylhydantoln, whilst 
in an analogous manner .sodium hypochlorite <‘on- 
verts dlallylmalonamide into (H%di.'ilIyIhydantoin. 
The lirsl action of hypfX'hlorite is the formation of 
inonochloramides which may be isolated by ac idlfy- 
ing imnu'dialelv after tin* ainld<* has di.ssolved. 

-G. F. M. 

Hypophysis gland: Extractive product from the 

^alts of the extractive product from the 

hypophysis gland. F. Flaecher and B. Reuter, 
A8.signor.s to Farbw. vorm. Meister, Lucius, u. 
Brilning, Hochst, Germany. TJ.S. Pats, (a) 
1,200, 003 and (a) 1,290,004, 4.3.19. Appl., (a) 25.9 
and (n) 2,3.12.12. (a) Renewed 19.11,15. 

f?EE Eng. Pat, 23,055 of 1912; this .1., 1913, 450. 
Treating peat. Eng. Pat. 124,029. Eee XVI. 


XXI -PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Patents. 

liadio-phoiography ; yegative plate substitutes for 

. E. B. Burnett, Hayes Town, Middlesex. 

Eng. Pat. 125,490, 18.9.18. (Appl. 6810/18.) 

A NEGATIVE plate substitute for use In radlo-photoi- 
«raphy is prepared by coating paper with calcium 
tungstate emulsified in gelatin or other suitable 
tnedium, and then with a sensitive photdgraphic 
emulsion.— L. A. 0. 


Photochemical etching process. J. Rleder, Berlln- 
Steglltz. Ger. Pat. 309,370, 18.1.18. 

The surface to bo otebed Is covered wllh a senslllsetl 
film of caoutchouc and asphalt, exiwstMl below a 
negative, develc»i)tHl with aetdone or a similar sule 
stau(H», dusted over either at ouce, or after a light 
etching, wllh a pow^dered low'-melting resin, and 
gently warmed until the iK)wder melts. The surface 
may then be dt'cply elclied by the usual means; the 
resin is firmly lield on the exiK)a(Mi and d(‘VoIoi>ed 
portions and protects these' from corrosion. 

- G. F. M. 


l^latinum toning of printing out paper. B. Bhren* 
berg, I'hbing. Ger. Pat. 310,445, 17.12.10. 

A nw.p luint is iiiadi', and Is bleached in a 16% 
.salt solution, pi(‘fi'rabl> aft(*r washing out the 
< liloridt‘. It is then placi'd in a preliminary bath of 
.ammonia, or an alkaliiu' aminonium salt, loned In 
a goM bath, ami hiially li\cd In a <‘on<*('nlrate<l 
sodinin lhio.sul]»lial(‘ bath (at least 15‘;;,) until the 
blue and red loiu' of llu' gold is ele'stroyed. A ]aire 
platinum tom' of gnait brilliance (wen with tiiin 
negatives, is tlims oblalnod willioiit tlie uh(‘ of 
Idallnum. The best results ar<‘ attaiiieel by using 
a buff eolJMircd ]»ap('r (“ eliamoisci'lloidlu pajiler 
ns otherwise' llii' groiiml colemr of tlie pap(T Inter- 
ft'res sonie'wlial with the' purity of the' platinum 
tom'.-G. F. M. 


XXU.-EXPLOSIVES ; MATCHES. 

Siilphune and mine ai'ids; densities of mixtures 
o/— . 1*. Pascal ami GarnU'r. Bull. Soe. (’^hlm., 
1919. 26, 142 115, 

Taiu.km are' given showing tlu' eh'nsltie's eif sulpburle 
and nitric ae-i<ls al varying conccnl rat Ions, and of 
mixtures of liie'se' acids in ellffe'rcnt iiroporllons and 
wllh varying proporlions of wate'r aelde'd. The 
re'sulls indicate' Unit, In the' zeme eef mixture's used 
for nitrating collon, llu' de'iislty Is almost entirely 
a function e>f tlie' watt'!* conte'nt.- W. G. 

Afereuty fulnitnate; Analysis of - A. Langhans. 

Z, anal. Uls'in., 191S, 67, 401 -41.5. 

The me'tfioel projiose'el eh'pe'nds em the' veilumetrlc 
de'te'rmination of tin* li,\eii(>.\ylanilne formed whe*n 
me?rcury fulminate' is elisseilvc'el in hydroediloric acid. 
3'hre*e gnus, of the' samide' is dlsseilved in 12 to 
15% colei liyelreechloric aclel and the solution Is 
dilnte'd will) the' aclel tee 100 c.c., 5 C.C. of this 
.solution is mlxe'el with 50 c.c. of iron alum sedutiem 
(iron alum, 5 gnus., 30% sulpluirlc acid, 2 5 e.e., 
wate*r to 100 c.c.), the mixture is l>olleid for 18 mins., 
them diluted with a mixture? of dilute? sulphuric' 
acid (1:4), .30, and water, 50 c.e., and tltrate*d at 
00° G. wdlh A/20 iMelassluin permanganate solution. 
With the above eiuautltle's of seemph', reageuifs, etc., 
84*48 e.e. of iM rnianganate solution Is <‘(|ulvale*nt to 
100% of mercury fulminate. Atte'inpts to determine 
tlie formic acid iue>duce*d at the same' time ns the 
hydroxylamlne were unsiuressful, (Se'C also this 
.L, 1918, 037 A.)-W. P. S. 

Ammonium nitrate. Bolling, Sec VII. 


I^ATE.NTS. 

Picric acid; Manufacture of . A. G. Gr^n, 

r.(eed8. Eng. Pat. 10,007, 24.11.15. ,<1 

Benzene Is converted successively Into diloro- 
benzene, dlnltrochlorobenzene, and dlnitrophenol, 
and the latter is nitrated to picric acid by treatment 
with one molecular proportion (or slightly more) 
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of nitric acid lu the presence of concentrated sul- 
phuric acid. When the reaction Is complete, the 
mixture Is cooled to about 40° niii into cold 
water contained in a wooden vat, and th(‘ liquor run 
on to a suction tiltm-. Alternatively, water may Ixi 
added to the mixture after nitration, the picric acid 
allowed to cTystailise by cooling?, and the waste acid 
Altered off tliroujih a /ilt«‘r Ix^d composed of tiles or 
other acid-resistant material. An almost tlumndi- 
caJ yield Is obtaims], the oiKuations can lx‘ con- 
ducted In larp(* charges in cast-iron nitrating 
vessels, th(‘ <‘voIulion of nitrons fiinu'.s is very small, 
and the wiisle snlplinrlc acid can be naidlly reeon- 
centrated as It eonlalns no by-jiroducts. In 
nitrating the dinilroplieiiol the nitric acid may be 
replaced by an (‘qiiivalent amount of diy sodium 
nitrate, but In this case the recovery of the 
sulphuric acid prewmts difflcultles.— T. St . 


Picric avid; Process of mannfactunoit — (ind 
apparatus employed Ihcreu ith. I). H. Mae<hma1d. 
Ud(H*8ter. Kiiig. Pats. 17,525, 15.12.15, and .5551, 
16.4.10. 

Picnic acid, pn'p.ired eltlnn* from bmizol by the 
action of imueury and nitric aeld, or by the nitra- 
tion of 8uli>honaled phenol by means of alkali 
nitrates, Is dissolves! In bem'.ol, and the solution 
separated from the other products of the reaction. 
A Hullahle portion of the bemzol is driven off and 
the residue allowenl to crystallise, after which the 
mother Ihiuor Is run off, and the remaining Ixuizol 
driven off by he*at. Detailed working directions are 
given with r(‘feren(‘e to apparatus In whieh the 
various operations are* couv<*nlenlly and cce>nomi- 
cally carrh'd out.— T. St. 

Picric acid : Mauufart are of from dinit rophcnol 

in crystal form and the elimination therefrom of 
the sulphate of lead. L. It. Holllehiy and L. (J. 
Radler, lluelelerstie‘lel. Eng. Pal. 124,490, 51.1.1(). 
(Appl. 1442/1(1.) 

After the last addition of inlxexl acid in nitrating 
dlnltrophe'nol, the mass Is he*ated to aleout S5° D., 
and hot water at about 85° 0., or steam, is addenl 
in sufflelenl (piantlty to raise the* teiniM*rature to 
122° C. or over. The mass Is th(*n agitate'd, coole*d 
to 25°— 20° (/., and Altered, anel the picric acid 
crystals washe'd with weak sulphuric ne'lel fre*e from 
lead sulphate*. Any lemd siiliehate (X)ntain(*ei in the 
strong sulphuric aeld us(h 1 In nitrating is by this 
means alumst e'lillrely left In solution whe'n the 
picric acid erystalllse's, niiel the subs(*epient wash- 
ing removes any le'ael sulphate* re'tained by the 
crystala.—T, St. 

Nitration process and apparatus ihetefor. (’liaiie*e 
and Hunt, Ltel , anel A. E. Holley, Oldbury, and 
O. B. Mott, Woolwich. Eng, Pat. 124,101, 7.1.10. 
(Appl. 317/lG.) 

Apparatus designed me>re particularly for the pro- 
duction of trInitrotolu(*iu* consists of eight or more 
jacketed tK)ts In se*rie*s through whieh the organic 
matter lK*lng nitrated and the acid pa.*js In opi>osite* 
directions. Each jeol is divided by a vertical parti- 
tion into mixing anel separation eomieartinents 
which arc In direct communication threeugh a hole 
provided at abenil the centre of the* partilie)?!. 
Alternatively, communicating but lnd(*peneienl mix- 
ing and separator pots may be useel. Exee*pl In 
the case of the end membe^rs of the* serie.^-, the 
bottom of each Beparale>r is cemnect(*d to the bollom 
of the adjacent mixing iM>t on one side, and the 
top of the separator to the top of the adjacent 
mixing i>ot on the other side. The pots may all 
be at the wiine level, The Aow of acid and nitrated 
substance being caused solely by the head produced 
In the Fcpamtors. Sulphuric add (92-— 94%) is fed 


Into the pot from which the Anished product 
taken and nitric acid Is IntrodiictHl as required 
into the intermediate i)ots.— T. St. 


Ttinilrololuene; Put ification of . The C'laytoii 

Aniline Co., Ltd., A. Sehedler, and E. N. Mar- 
chant. Manche.ster. Eng. Pat. 124,802, 8.4.10. 
(Appl. 517S/10.J 

Trinitrotolue.ne still containing excess of sulphuric 
acid from the nitration process Is heat(*d with 
water and a suitable quantity of sodium hypo- 
chlorite solution at 80° — 85° (’. for 20 to 20 minutes. 
After s(‘ttllrig, the triiiitrotolm*no is run off. wa*'hed 
until neutral, and dried.— T. St. 


(iuncotton; Mtans for nitratinn - — . (L Fussell. 

Lockport, N.Y. U.S. Pal. l,29(;.2S(t h.’M!) 

Appl., 1.2.17. 

A VEKTicu, hollow screw is mounl(*d in a juaioraled 
c\\liiidrical basket which, in turn, is mounted 
within a <‘aslng i)rovid(‘d at its bottom with an 
annular acid-r(‘e(‘iving gutter, and means are pro- 
vided for rotating the sorew and llie basket at 
different speeds. One edge of tin* hollow screw. 
Ixdow the thread, Is cut aw.ay to form an op(*niug 
for the i)aKsage of cotton, the lower edge of the 
Kcr(*\v thr(*a<l (‘iig.aging tin* l)otlom of tlio basket. 
Means an* providecl for fet'ding satiirati'd cotton 
to the interior of the screw, and m(*})iiK within 
tin* easing and below Hie to]i of the baskt't for 
receiving and conveying Hie guncotton from Hu* 
top of the s(‘r(*w.— T. St. 


Fj-rplosire. A. J. Marin, Sloekliolm, Sweden. V.S. 

Pat. 1,297,212, 11.2.19. Appl., 29 5.1S. 

A (x)Mi*UEssKi) solid satVly (*\]ilosive, capable of 
being detonated fre<dy in the op(*n air by a No. 0 
detonator, is prepared by mixing In a damp state 
28—21% of a nltronnphlliah'iK* willi 72—00% of an 
oxidising mixture composed of ammonium per- 
chlorate 47, and sodium nitralt* 21 jiarts by weiglil, 
and eompressiiig tin* mixiun* so that Hie specilic 
gravity shall b<* lielwci'ii 1-2 and 1 02 after drying 

T. St 


Mij'inff explosive eompounds; Plant for — atnl 
for simultaneously charyiny a plurality of shells 
or the nice. ,1. L. Musgrave and R. G. (Jrittall, 
London. Eng. Pat. 125,177, 21.8.10. (Appl. 
12 , 022 / 10 .) 

Nitration process. A. E. Holley, Oldbury, and 
(). E Mott, Woolwich, Assignors to Chance and 
Hunt, Ltd., Oldbury. U.S. Pat. 1,297,170, 11.2.19. 
Appl., 5.12.17. 

See Eng. Pat. 124,401 of 1910; preceding. 


XXIII.-ANALYSIS. 

\Ieter; Automatic compensating flow . G. G. 

OlK*rfeU and R. P. Mase. J. Ind. Eng. (2icm., 
1919, 11, 291 2tM;. 

In the apparatus described, a varying pressure l.s 
maintained on the Inlet of a capillary tube such 
that the pressure difference l)etween the Inlet and 
outlet Is always constant; it is an advantage to use 
two such devices, since the concentration of the 
gas in a gas-air mixture can be changed from one 
concentftitlon to another almost instantly, and the 
apparatus can also be used in maintaining the con* 
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<?entratlon of binary gas-atr nilxturee. Referring 
to the diagram, V and I) are levelling bottles of 
about 3 qts. caimclty; the height of the liquid In 
these bottles determines the constant pressure 
difference on the iniet and outlet of the capillaries. 
B is a supply restn-voir for C and />. r and J are 
glass tubes of about i in. diameter; (r and 7/ are 
small glas.s tubes througli whleli tiie excv.ss gas 
esc*ai)es and these tub(*s reaeli nearly to (he hot (pm 
of C and J). ^ and Y are the eapillarie.s which 
admit (he ga.s into (he ga.s-air mixture line at the 
niKiiig eh.niilMT. 1/. 'Die (lircM^-way capillary taps, 



A fiml A, direct llie (low of gas Ihroiigh the capll- 
Jai’ies and overllow tubes, t/ and ll. Tlu‘ line, W, 
is coiinecled with the gas-air inixlure line just 
aliead of (he gas Inlet by a 'i'-tnl>e: it passes 
through a bottle, (), tilltsi with charcoal (to ab.sorb 
gas which luight escape from (he Ihpild in (J and 
h) and thence into the levidllng botth's, f* ami /A 
Wlien the apiiaratus is in u.se, (he pressure la the 
gas-.air line is coininunicaled t(^ the bottles, f/ and 
1), and forces tin* li<iuld up into (la* tuln^s, F and 
J, until (he difference* In h‘vel counterbalances the 
lu’essure in (lie gas-air line. This line pre.ssure Is 
th<it which is against (he outlets, A' and Y, at all 
times, consequently, the height of the liquid In F 
and J above the levels of the liquid In V and D 
affords a measure of the pres.sure against the out- 
lets of the capillaries. The gas flowing slowly from 
the cylinder, A, Is conducted through a T-tube to 
the taps, K and L; one of these Is closed to the 
capillary not in use whilst the other is so turned 
I hat the gas flow divides, part of it passing through 
(he capillary and the remalmh'r through the over- 
flow tube. The overflow gas bubbles out against 
the height of liquid in F or J above the level In 
O or D; hence the pressure dlff<‘rence on the Inlet 
and outlet of the caidllary in us(* Is always constant 
and equal to the pressure afforded by the height 
of the liquid in C or I>. 'Plie proper size for the 
capillaries must be detennlned experl mentallv. 

, -W. P. S. 

Electrical precipitator for analysing smokes. R. C. 
Tolman, L. H. Reyerson, A. P. Brooks, and 
H. D. Smyth. J. Amer. Chein. Soc., 1919, W, 
587—689. 

A MODiFiKD Cottrell precipitator for remo^g the 
solid particles from smoke is described, ^t con- 
sists of a glass tube, | tn. dinm. and 10 in. long, 


inside which is a thin aluminium foil cylinder, 
0001 in. thick, w^hlch constitutes the anode. A 
cathode of No. 25 platinum wire threaded with a 
JcNveller’s die passes centrally down the aluminium 
cylimU‘r. Emranev and exit tub(*s for the smoke 
are attached at the ends. The electrodes are con- 
nected to a sourt*!' of higli vollnge current (15,000 
\ oil'll and .‘I (‘orona discliarge is produced; 
sparking must avoidnl. The smoke Is admitted 
ar. the rate of 5 litres iK*r minute, (he negatively 
ch.arged p;n tlcl(‘s iK'ing deposited on (he aluminium 
(oil. The weight of the pnrli<*les is dc'tonnlned by 
w'cighing tla‘ aiioik' before and after tlie prt*clplta- 
tion. ,1. V, s. 

Anions: vlvvtmlytw {stunatiun of — — • 

inthout platnnnu tlcctnnhs IT Lasala, Anal. 
Fis. (piim . p.il'.l, 17. SS Do 

Caii.oumK, bi'omid(‘, aiui iodidi‘ ions are pri‘ci])i- 
tated by nu‘;ins of .silver nltra((‘, the silver halide 
is (ll.ssolve«l in 20'“., solution of potassium cyanide, 
caustic soda is added, and llu* solution Is electro- 
lysed with a nlclo'l-plalcHl c(qii»t‘r cathode and a 
rotating inm anode. Towarris the end of the 
electrolysis llic <'lectrolyte is licaled nearly to l)oll- 
Ing. The results are excellent. W. S. 5i. 

Cmhon (Uudutv in gases; ttapUl determination of 
. W. A. Ilaigiea v(‘s. ('h(‘m. lOng. and Min. 
Re‘V., An.stralla, 1919, 11, ] i2 - M3. 

A s\Mi’i,K <)f ga.s to Ih' (‘vamliKMl Is drawn into a 
100 cc. calibrated burette* by nmans of a close- 
01 ting )»liinge‘r, and is adjust eMi le> a(me)siOjeric 
I pre'.ssurc by oixuilng (be tap moiuemtarlly. The 
j inin'tte* is 0 .\<mI over,- and e’emnea'leel ley ine*aus of 
I a e'apillary lulu* to, :i sto|)pe*re*el bottle fllU*d with 
a solution of sodium byelroxide. 9'lie* gas is forced 
out of the* burette* into (he bottle, and some of the 
re‘age*nt Is the*reby e*auK(*eI to pass Into a se(H)ud 
be>tlle*, a ml aftm* absorption e>f rarbem elloxlde is 
complede'd, the* plunger Is ral.seel e’arefully until 
the* solution is eirawn back to a pre'dt‘termlne<i 
mark on tlie* eMijOllary IuIk*. 'rile* pe‘re’e‘iitage by 
veelunie of e*arlK)n dlo\iele* Is repre‘se‘nle*d by the 
ellffeivime* in pe)HitIf3n of the* plunger base. 
qVclinie*alIy ae'eairate* r(*Hulls are given by this 
ai)paratns, the* average error in a number of 
anaIyse‘S bedng t).‘l% on llu* ve)lume of gas takeui. 

-C. A. K. 

Phosphoric acid; (Ira ri metric determination of , 

L. W. Winkle*r. Z. ange'w. (niem., 1919, 32, 
99-101. 

A (jurne.u. e xamination of tlie de*termlimtiou of 
phosphoric aclel by iircedpllatiou as ammonium 
magnesium iffiosphale. The phosphate solution, 
measuring 100 c.c. and containing about OT grin, of 
^* 2 ^ 8 ' tre*nteel with 2-5 grms. of ammonium 
chloride, Ixilieel, 10 c.c. of 10% ammonia Is added, 
follow'ed by 0 5 c c. of magnesium suJiihnte sfelutlon 
(magnesium sulphate, 10, uminonluni chloride, 

6 grins., water, to 100 c.c.). The* hot mixture Is 
stliTcd until tlic lerecipltate becejines (Tystalliue, a 
further 9-5 e.e. of the magnesium sulphate solution 
is adeleel slowly, and when (lie mixture Is quite 
cold, the precir>ltate is colIecteHl, washed with 1% 
of ammonia, drle*el, ami weighed. The pre»clpitate 
may be converted into rnagneslum pyrophosphate 
by ignition Ix'fore l)f*lng weighed With quantltlea 
of iiingnesium pyroiihosidinte varying from 0-05 to 
0-2.5 grin., tlie* we*lgh( found is about 0-3 iDgrm. too 
high. Potas.slum ami sodium chlorides do not 
Interfere when tlie precipitate Is weighed as 
aminoninm magnesium phosphate, but the presence 
of potassium cliloride causes the result to be too 
high if the precipitate is Ignited to pyrophosphate 
before being weighed. The figures obtained are 
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subtly too bigh when the phosphoric acid has 
been precipitated previously as ammonium phos- 
phomolybddie In order to separate it from Iron, 
calcium, etc.— W. P. S. 

Phosphoric acid; (Hravirnetric determination of 

as magnesium pyrophosphate. Z. Kuraoglanow. 
Z. anal. Clioiu,, 11M8, 51, 497—541. 

Investkjatio.w of (lie various methods for the pre- 
cipitation of ammonium mugn(*sium phosphate 
shown‘d that tlj(‘ results obtained are to some 
extent dependent on the t(‘miK‘rature of precipita- 
tion, melliod of preelpllalion (slow or rapid), and 
pro|K)rtlon of magm^sium chloride, ammonium 
chloride, etc., i)reK{‘nt. In most eases, however, 
the dlirenmees are vt‘ry small. The presence of 
I)ofaMslum chloride in the solution causes the 
results to he too high owing to th(‘ inclusion of 
potassium in the precipitate. (See also J. riunn 
Soc., June, 1919.)- W. P. S. 

Methoxyl group; Kstimaliun of the . J. T. 

Hewitt and W. J. Jones. Chem. Soc. Trans., 

1919, 116, 19tl-19S. 

Zeisel's method Is modllled by the use of a rectify- 
ing column in i)lac(i of the Inclined condenser (com- 
pare Hewitt and Moore, this J., 1902, 195) and by 
collecting the methyl io<llde vaimur in pyridine 
(compare Klrpal and Btlhn, this J., 1914, 570); the 
resulting mixture of pyridine and its inethlodide 
Is then diluted witli water, acldltied with nitric 
acid, and treated with a known amount of silver 
nitrate; the (‘xws.s of the last reagent may then 
bi' determined l).v Volhard’s method with 
thiocyanate. For the pr('i)aralion of the hydriodle 
acid It is recommend('d to saturate an aqueous sus- 
I)enslon of iodine with hydrogen sulphide, whilst 
the pyridine is oldalned from commercial pyridine 
bases by distilling with two-thirds their weight 
of water and collecting tlie fraction bcdwxvn 93° 
and 97° (h; this is then shaken with one-third its 
weight of solid sodium hydroxide, an(\ the fraction 
lulling k'lween 114° and 117°('., obtained on dis- 
tillation of the upper layer, is collected for use. 
The method may b<* applltal to the examination of 
the products of wood distillation or other mixtures 
containing methyl alcohol as follows : A suitabh' 
amount in, infra) of the liquid la heated with 
20 c.c. of hydriodle acid (sp. gr. 1-7) for one hour 
and the mixture diluted with water to 100 c.c.; 
to an aliipiot portion (b, infra) are added to 70 c.c. 
of water, 25 c e. of A'/IO silver nitrate, and 30 c.c. 
of lOA nitric acid, the liquid is shaken for 5 mins., 
and 5 c.c. of conci'Ut rated ferrh* aluuj indicator 
la addtMl A710 'rhiocyanate solution Is now added 
until further addition of one drop produces a per- 
manent orang<* colour. Suitable amounts to be 
used are: (1) Pyroligneous acid, a, 5 c.c.; h, 

40 c.c. ; (il) Crude wood naphtha, a, 5 c.c. of 10% 
aqueous solution; b, 40 c.c. (ill) Methyl alcohol 
and mixtures of methyl alcohol with acetone, a, 

5 c.c of 10% solution; h, 20 c.c. The weight of 
methyl alcohol in 100 c.c. of the liquor Is found 
by deducting from 25 the volume of thlm’yannte 
used and multiplying by (I) OTO, (ii) 10, or (ill) 
3*2. The method gave rt-sults averaging 1% low 
when tested on artificial mixtures containing 
methyl alcohol and other proilucts of wood distilla- 
tion. The authors consider that when precautions 
are taken to eliminate, prior to analysis, substances 
other than methyl alcohol, yielding methyl iodide, 
the errors due to losses outweigh the error Intro- 
duced through ignoring their presence.~D. F. T. 


7 It is prepaj;^ by heating a sospen* 

Sion of 4a grms. of mercnric iodide in (iOO c.c. 

boiling point on the water-bath, add- 

with stirring, for 6 mins., after which the hot 
solution of zinc mercuric Iodide Is filtered, the 
precipitated mercury washed with boiling water 
and the filtrate and washings made up to 3000 c.c' 
with warm water. After cooling, a saturated solu- 
tion of mercuric chloride is added, a few c.c. at 
a time, until a permanent red precipitate apijears. 
A solution of 540 grms. of sodium hydroxide In 
1000 c.c. of water Is added, and the whole made 
iil> to o0()0 c.c. In practice the best results are 
obtained by adding 3 c.c. of the reagent to 50 c c 
of the water to be tested. Should the finished 
solution throw down a red precipitate the smaller 
eirectlve amount of potassium Iodide should be 
added Tile metallic mercury precipituted, as 
described, is dissolved in 100 c.c. of strong nitric 
acid and the solution made up to 1000 c.c. In 
regenerating msed Nessler solution prepared by 
this method the liquid is slightly acidified with 
sulphuric acid, and for every 6 c.c. of the original 
reagent present one c.c. of the mercuric nitrate 
solution is added, and the precipitated mercuric 
loilidc is washed and dried for the preparation of 
the modified solution.— 0. A. M. 


Elasticum reaction of wool llerhig. Sec V. 
Moisture in [aood] pulp. Slack. «SVc V. 
Boric acid. Pri'scher. »Vcc VII. 

Nitrites. Laird and Sinqison. Hce Vll. 


Oxygen in iron. Cain and P(*ttljohn. See X. 

Anaiy.sis of calcium and “ lurgic meial Koulg 
See X. 

Acidity of coconut and palm oils. Vizern and 
(luillot. Set* XII. 

Tannins. T>nulTmann. Set XV. 

Extractor. Rccd ami Churchill Set XV. 

Urease in leather. Wilson. Ktt XV. 

Beet sugar products. Gillet. Hrc XVII. 

.1/do.ve sugars. Colin and Li^*vln. Set XVII. 

Reducing sugars. Hettinger. Sec XVII. 

Eider etc. in wine. Schhtzlein. See XVI II. 

Methyl alcohol. Salkowskl. Sec XVII I. 

Renatured alcohol in spirits. Wolfrum and' 
Pinnow. See XVIII. 

Spoiled meat. Falk and McGuire. See XIXa. 

Methyl alcohol and denatured alcohol [in- mUk 
analysis]. Preacher. See XIXa. 


Nessler solution; Regeneration of . D. Pull- 

man. Analyst, 1919, M, 124—126. 

A MOOiFiEo Nessler solution In which a double 
iodide of zinc and mercury replaces the potassium 
mercury iodide gives as gpod results as the ordi- 


Nicotine. Tunmann. See XX. 

Digitalis. Tschlrch and Wolter. See XX. 
Aspirin. Jones, See XX. 
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Bugmol, triacetin, and benzyl alcohol. Perperot. 
See XX. 

Thymol. Moles and Marqulna. See XX. 
Dichloroethyl sulphide. HopkiiiP. See XX. 
(facodyl compounds. Maillard. Sec XX. 

MeMyl and ethyl alcohols. Saballtsehka. See XX. 
Patents. 

Gases; Apparatus for the detection and tneasure- 

ment of . G. A. Shakospoar, Birmingham. 

Eng. Pat. 124,453, l.l.KI. (Appl. 112/10.) 

Two similar electrically healed wires are arranged 
in cavities in a metal bIo(.-k so that one Is exi)OHed 
to the gas to be tested and the oilier is sur- 
rounded by a standard gas such as air. The two 
wires form part of a Wheatstone bridge system 
which is thrown out of balan('e by any dilVerenct^ In 
the rate of loss of heat of the two ^\lres, and the 
deflection of a galvanometer or the adjustment 
necessary to restore a stab' of balance is employeii 
to give a measure of a known constituent, such as 
hydrogen, in the gas to be tested.— T. St. 

Density of gases; Apparatus for measuring the 

. Naturgas, G.m.b.II., IxMidKTg. Ger. Pat. 

309,577, 13.4.10. 

A OLASS vessel is provided with Inltl and oulk'f 
tubes and a connection to a nirrmry manoiiK'ter, 
each tulH? Ix'ing fltted with a stopcock. Platinum 
contacts are sealed into the arms of the mano- 
meter, the contact in the arm attached to the vess<‘l 
being near the bottom, and that in the other arm 
lieing about the middle of tin' height. The contacts 
are conuect(‘d to a battery and to an electrically 
<‘onl rolled chronoim'tt'r. Tlu' gas under examina- 
tion is pas.sed int(» the vessel under a pressure 
snfliciently high to force tlu' mcnniry In the mano- 
meter below the level of tin' low<*r contact and 
above the level of the other (ontact. On closing 
the inlet and opening the outlet tube the gas passi's 
out and the time taken for a detinitt* volume to 
h'hve the apparatus is reglsti'red by means of the 
chronometer. From the time n'corded, the density 
of the gas can be readily calculated, the tempera- 
ture of the gas being registered by means of a 
thermometer within the ves.sel.— L. A. C. 

Ammonia content of gases and waste liquors; 
Apparatus for measuring and eontinuou-sly 

recording the . J. li. Ih'ineke, Weitmar. 

Ger, Pat. 309,733, 15.11.1(5. 

W^ATEU or acid drops at a constant rate from a 
into the vessel, c, and paRa<*s out through the tubt', 
d, into the vessel, e. The liquid leaves the bottom 



of this vessel by the tube, f,i and escapes through 
y. The gas. containing the ammonia is led through 
a coll contained in the vessel, o, and into the 
▼easel, e, by means of the tube, h. Into the tubes 


d and / are sealed electrodes, i, k, I, and m, which 
are connected with a galvanometer o, an adjustable 
resistance, and an alternating current generator us 
shown in the diagram. The resistance is adjusted 
so that wlien no ammonia is passing through, the 
galvanometer rt'gisters zero; when ammonia Is 
bubbhHl through Ihc alfcnUIon in the ix'sistanee of 
the column of liquid Indweeii i and k causes at 
deflection of the galvanometcT. the extent of the 
deflection depending u}K)n the quantity of ammonia 
absorlxHi. An nutomatlc rt'coitler may also be 
attached to the gnlvanomeler.~L. A. 0. 

Sulphur dioxtde in gases. Ger. Pat. 309,981. See VII. 


Patent List. 

The dates given In tins list are, in the case of Applications for 
PatentH, those of application, and in the case of (knnpleto Hpeoi* 
hcationo acoepted, those of the Offleml .Journals in whieh ih« 
acceptance is announced Coiiiplete ^peciflcatlOllH thus advertised 
as accepted arc open to insp<*ction at the Patent Oftico numediatelj, 
and to opposition witliin two months of the date given. 


I.— GENEKAF; PLANT; MACIllNIOKY. 

Al’ri.ICATIO.NS. 

yVlIcn and Go., and Folcs. Apiiaratus for mix- 
ing, circulating, and agitating materials In liquid 
or aeml-llquld slate. 12,588. May 19. 

Itraysliaw, Braysliaw, and Yatf's. Furnnevs 
12,717. May 21. 

(doiid.sley. Drying ap]>aratUH, 12,(502. May 19. 
Dre.ssler, and Dri'ssbT Tunnel Ovu'ns, Ltd; 
Tunnel ovens (*tc. 12,711. May 14. 

Hall and 8(‘arlc. Rotary machines for treating 
air etc. with liquids etc. 13,050. May 21. 

Harris. Drying api)aratus. 12,551. May 19. 
Harris. Mixing and/or agitating machines. 
13,032. May 2:1. 

Haviland and Morris. 12.254. See XL 
Henning. Agents for ndrlgc'ratlon plants, undi 
proevss of making sanj(‘. 13,101. May 24. 
I^mjolne. 12.211 and 12, .'Ml. See xVlI. 

Morison. (’ondenslng plant under vacuum. 
12,918. May 22. 

Piccard. 12,292. See VII. 

Plumbridgi'. Ri‘cov(‘ry of volatlk; solvente. 
12,103. May 14. 

Robinson, Stevenson, and Robinson and Son. 
Apparatus for seiai rating solid purtlclcB from air. 
12,32;i. May 10. 

Short. Drying machinery. 12,335 and 12,338. 
May 1(5. 

Urruty. Conipositloii for imwentliig incrustation 
in boilers etc. 12,040. May 14. (Fr., 20.12.17.) 

COMPLm: SCECIFICATIO.NK AcCEPTEf). 

2013 (1917). Du Pont. See XXIJ. 

2740 (1917). Adams, Partington, and Rldeal. 
Catalysts, and the manufacture thereof. (120,715.) ^ 
May 28. 

61 (1918). IxK'W’enstelii. Drying apparatus. 

(120,748.) May 28. 

7583 (1918). Milner and Reehy. Aprmratus for 
filtering and straining liquids (120,447.) May 21. 
7875 (1918). Rudge, and Fulled Alkali Co. See 

vir. 

8114 (1918). Smith. Grlndlng-machlneB. 

(120,484.) May 21. 

10,910 (1918). Whltham. Grinding or reducing 
machines. (120,854.) May 28. 

17,124 (1918). Joiilxirt. Furnaces. (120,212.}^ 
May 21. 

18,008 (1918). Ten Wlnkel. Filtering tanks. 
(126,674.) May 21. 


%Hk 


PATENT LIST. 


L June 16. 1919.' 


II.—FUBL; GAS; MINERAL OILS AND WAXES; 
DESTRUCTIVE DISTILLATION; HEATING; 
LIGHTING. 

AlTLU U IO^s. 

Ai»j)loby Miul r.ciitloy. Gjis-i»ro(Iiim-s. 12,390. 
May J<i. 

Ariiislroii^' Maiiufarturc of fuel. 12,021. 
.May 20. 

Ro.swlek and Ifaiiibusli. Working of gas-pro- 
(liicerH 13,12.’)’ May 24 ^ 

Blldt. Produeer-ga.s furuaw. 12,923. May 22. 
Davies. Distillation of coal, shale, peat, wood, 
ck*. 11.9.-.9. May 13. 

Dllley Suction-gas ])lantH. 12.27S. May Lo. 
Dre.ssl(‘r, and Dr(‘ssler ’runnel Ovens, Idd. Treat- 
jiKUit of coal etc. 12,175. May 14. 

.liickson (Fuel Saving (V>.). Apparatus for burn- 
ing pulverised fuel. 13,033. May 2.3. 

Jennings. Apparatus for washing coke etc. 
12,983. May 23. 

Markle. Fuel, and pnaess of forming same. 
12,393. May 10. ( IJ.S., 11.9 17.) 

Mer/i and McI Adlan, .Mitchie, and W<*eks. 
Retorts etc. 12,111. May 14. 

Soc. de Fours Ji (’ok<*. 11,802. »S*cc HI. 

Wells. Production of charcoal etc. 12,.’>85. 
May 19. 


4585 (1918). Perkin. Manufacture of N-dlhydro- 
1.2.2M'-anthraquinoue-azine. (120,704.) May 28. 

4580 (1918). Perkin. Manufacture of a dlben/,- 
anthrone colouring matter. (120,705.) May 28. 

7810 (1918). Imray (Soc. Chem. Ind. in Basle). 
Manufacture of mordant-dyeing azo dyestuffs and 
metal comix>und8 thereof, and their application In 
dyeing. (120,400.) May 21. 

10.787 (1918). Holliday and Co., and Law. 

Chlorination of purpurlue and similarly constituted 
authraqulnoue comijouuds. (12tl,527.) May 21. 

10.788 (1918). Holliday and Co., and Law. 

(Chlorination of alizarine and its substitution pro- 
ducts. (120,528.) May 21. 


V.-FIBRES; TEXTILES; CELLULOSE; PAPER. 


AmacATioNs. 

Heliwood and Downs. 12,434. See Xll. 

Dreyfus. Manufacture of cellulose derivatives. 
12,309, 12,915, 12,910. May 10 and 22. 

Fawcett. Machines for carbonising wool and 
rags. 12,027. May 20. 

Feary. Manufacture of fabric for aircraft. 
12,205. May 15. 

llerald. Apparatus for treating eotlon etc. wdtli 
liquids or gases. 13,072. May 24. 


(’oNfl’LFIF Sl'K’lUC VTIONS ACCKC'IKD. 

1802 (1917). Heape and Grylls. Manufaeture ()f 
earbems for (‘lectrio arc lamps. (120,073.) May 28. 

5974 (1918). Beswick. Gas generators or i)ro- 
diKvrs. (120,120) Ma> 21. 

7802 fl918), Bolssler. Solid fuel. (115,045.) 
May 28. 

1 1.073 ( 1918). Maul It* Treating waste and oth(‘r 
lubricating oils to (‘limlnatc sulphur etc. (120,882.) 
May 28. 

HI. T.VU AND TAB PRODUCTS. 

AerLiCATioNs. 


CoMCl.KIK SCFCIKIC VTIONS Ac-t FI’TFD. 

10, OKI (1918). Van WVssem. Manufacture of 
tibrous pulp suitable for pain'r-making from saw- 
dust and wood waste. (117,080.) May 28. 

11,707 (1918). Lancaster. Treatuieiit of paiHU* 
artieles with parallin wtinos etc. (120,511.) May 21. 

13,012 (1918). Brummer. Prodiictiou of textile 
libres. (120,199.) May 21. 

14,170 (1918). ('lark (Jesperseu Pai»er Co.). Re- 
moval of i)rint(Ts’ ink from ])i>per stock and pr(‘- 
paration of paiKT pul]). (120,879.) May 28. 

21,019 (1918). Dixon. Paper-making machines. 
(120,910.) May 28. 


Barnett. Manufacture of nltronapthalene. 
12,480. May 17. 

Poiieboii. Recovery of gaseous or atomised 
phenol or Its hoiiiologues from gjises. 12,028. 
May 13, (Fr., 10.5.18.) 

Soc. de Fours h Coke d’Eutrci)risi‘S Indust rlelles. 
Extraction of hydrocarbons from oil. 11,802. 
May 12. (Fr., 13.5.18.) 

('oMi’LiriE Specific VTIONS Ai cepted. 

17,778 (1910). Datta and Varma. Production of 
nitrophenols from amido-compounds. (120,321.) 
May 21. 

340 (1917). Clayton Anlliiic ('o,, Scliedler, and 
Viiilleuinier. Continuous nitration of organic 
liquids. (120,;i55.) May 21. 

(173 (1917). British Dyes, Ltd., and others. See 
XXH. 

1875 and 1870 (1917). Maedonald. Sec XXH. 
2049 (1917). Ellis. Produet Ion of aromatic nltru- 
halogc'U compounds. (120,085.) May 28. 

9003 (1918). Harding, See XX. 

IV.— COLOURING MATTERS AND DYES. 

APPLIC.VflOX. 

Imray (Soc. Chem. Ind. in Basle). Manufacture 
of azo dyestuffs and intermediate products, 
11.891. May 12. 

CoMPLF'TE SpE( IFICATIONS ACCEPTED. 

11.008 (1917). Ilnrlvottle and Slvertsou. Vege- 
table dyes. (120,742.) May 28. 

2052 (1918). Hart. Production of dyes. 

(120,754.) May 28. 


VL— BLEA(U11NG; DYEING; PRINTING; 
FINISHING. 

Appi-ications. 

Calico Printers’ Assocu., and Scholield. Pro- 
ducing colour effects on textiles etc. 13,083. 
May 24. 

laimsdeu, Mackenzie, and Robinson. Mercerising 
piece goods. 12,470. May 17. 

MeMyn. Dyeing and printing. 11,958. May 13. 

('oMPLE'i'E Specific VTIONS Accei'Ted. 

1183 (1918). Marks (Du Pont de Nemours and 
i'o.). Production of coated fabrics. (120,760.) 
May 28. 

7810 (1918). Imray (Soc. Chem. Ind. in Basle). 
IV. 

VIL- ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Amsterdamsche Superfosfnatfabriek. Manufac- 
ture of salts of ammonia. 13,108. May 24. (Hol- 
land, 10.2.19.) 

Cataldl. Electrolytic decomposition of chlorides. 
12,095. May 20. (Ital., 20 5.18.) 

Cocksedge and Proeth. Manufacture of 
ammonium nitrate. 12,042. May 20. 

Hood. Preparation of alumina salts. 12,698. 
May 20. ^ ^ , 

Hood. Preparation of solid aluminous materials. 
12,099. May 20. 





PATBHT UST. 


BMa 


Krotolf. Combustion of sulphur etc. 12,716. 

May 20. (Fr., 15.0,18.) 

Minton, and United Alkali Co. Apparatus for 
making flaked caustic soda etc. 13,001). May 23. 

Morel. Manufacture of alumina. 12,404. 

May 17. 

Morel. 12,496. See XVI. 

Piccard. Separatlhg a sail from its solution by 
evai)oration. 12,202. May 15. (Swiss, 14.0.1S.) 

Tyit'r. Manufacture of alumina from silicious 
aluminiferous materials. 13,125, May 2t. 

CoMCLFrE Specificatio.vs Accfptei). 

17,757 (1910). Chauc(» and Hunt, ("alder, and Fox. 
Condensing the acid fumes evolved during con- 
centration of sulphuric add. (120,320.) May 21. 

1888 (1917). Freeth and Cocksedge. Manufac- 
ture of ammonium nitrate. (120,078.) May 28. 

2420 (1917). Maxtcd and Smith. Manufacture of 
highly concentrated nitric acid. (120,704.) May 28. 

2703 (1917). Warelug, and United Alkali Co. 
Purification of sulphuric acid. (120,711.) May 2<S. 
2740 (1917). Adams and otlu‘r.s. See I. 

2748 (1917). Adam.s, Partington, and Rideal. 

Oxidation of ammonia. (120,710.) May 28. 

2749 (1917). Adams, Partington, and Rldcal. 
Production of ullrogcu-o.xygen comi)ounds. 
(1211,717.) May 28. 

3001 (1917). .lackson (Hombrlnl-Parodl-Dclfino). 
Preheating ai)paratus for ii.se In the catalytic 
manufactur(‘ of sulphuric jicid. (120,390.) May 21. 

2255 (1918). Norton ("o. Products containing 
/?-aIiimlna. (113,900.) May 28. 

2744 (1918). .Icnklns and Woollier. Mannfaelure 
of permanganates. (120,750.) Mav 28. 

7875 (1018). Rudge, and United Alkali Co. 
Apjiaratus for subjecting matter to tin* action of 
gases and vatiours, e.spcclally for use in making 
bleaching powder. (120,773.) May 28. 


Vni.-GLASS; ('ER.\MI("S. 
Aim’i.1(;atio\s. 

Dressier, and Dre.s.sler Tunnel Ovens, Ltd. 
12,711. Sre I. 

Rhead. Tfnd»‘rglaze decoral Ion for potti^ry and 
porcelain. 11,809. May 12. 

Smith. Treatment of clays and manufacture of 
artickxs therefrom. 12,025. May 13. 

("OMl’LKTE Sl’KriFICATK^NS ArCEClEa. 

19,311 (1917). Danner. Forming sIkhT glass. 
(120.747.) May 28. 

2255 (1918). Norloii (k). »SVc VTl. 

2250 (1918). Norton (k>. Aluminous abrasive and 
process of making same. (118,591.) May 21. 


IX.- BUILDING MATERIALS. 

ApI'MCATIONS. 

Austin. Manufacture of coiicnde etc. for build- 
ing. 12,251. May 15. 

Cumiug. TTeatraeiit of wood waste etc. and 
utilising it as heat-insulating material. 12,927. 
May 22. 

Complete Specifications Accf:ited. 

7919 (1918). Hadfleld and Hadfield. Manufac- 
ture of concrete. (126,472.) May 21. 

8395 (1918). Bellonby. Curing concrete products. 
(120,813.) May 28. 

X.-MOTALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 
Applications. 

Adams. Prevention of corrosion. 12,017. May 13. 
Angel. Treatment and reduction of complex sul- 
phide etc. ores. 12,861. May 22» 


Bingham. Blast furnaces. 12,013. May 13. 
Cadenhead and Goodwin. Recovery of vanadium 
from iron ores. 12,415. May 10. 

Catterall and Coheri. Furnaces for melting and 
refining metals. 12,907 and 12,908. May 22. 

Coles. Manufacture of finely -divided metals. 
12,178. May 14. 

Harris. Dczincing lead. 12,372. May 16. 

Keller. Manufacture of cast Iron. 32,203. 

May 15. (Fr., 20.3.18.) 

IVrez. Method of di'composlng lueivury. 11,868. 
xMay 12. (Spain, 35.5.18.) 

Richards. Distillation of zinc ores etc. 12,824. 
May 21. 

Wliyte. (kiSiMiardcning etc. 12,796. May 21. 

CoMl’LmE SrEClFlCA'lIONS AcX'EI'TFJ). 

519 (1917). Hadfield. Iron-nlckel alloys; 

(120.302.) May 21. 

818 (J917). Hadfield. Treatment of Iron and 
steel turnings, scrap, etc. (120,309.) May 21. 

1003 (1917). Alexander. Recovery of tin and 
oilier metals and alloys. (120,377.) May 21. 

11,003 (1918). O’Gorman and Tlionms. Indicat- 
ing the condition of steed etc. when under heat 
treatment. (120,850.) May 28. 

11,001 (1918). PoiK‘ and Tliomas. Indicating tlie 
condition of steed etc. when under heat treatment. 
(120,532.) May 21. 

11,575 (3918). I'oelsedike. (derailing or purlllca- 
tion of powdered or (.'ommlnuted alloys. (126,881.) 
May 2S. 

20,080 (1918). Medals Disintegrating Co. Pro- 
ce*ss of disintegrating metal. (121,599.) May 28. 


XL— EJaECTUO-CHEMISTRY. 

AJ'PLICATIONH. 

AnloiioO. Elrctrlo batl<‘rie‘S. 13,017. May 23., 
Cataldl. 12, 0)95. Sve Vll. 

Ilavilaiid and Morris. lOle'clrleNil pre‘cIi)itntion of 
lairticles from gase^s. 12,254. May 15. 

Marconi. Ele*ctri(* storage butleries. 12,000. 
May 13. 

Stocked. Accumulators. 12,952. May 23. 
Svemska Ackuimilator Akticbolagct .Tungiier. 
Electrodes for primary eells and storage batteries. 
33,029. May 23. (Swediai, 13.6.18.) 

(klMPLl-riE Spw’ification Aocepitcd. 

40)80 (1918). Baiir and Treadwell. Electric cells 
eir batteries. (126,766.) May 28. 


XI I. —FATS; OILS; WAXES. 

Applications. 

Bellwood and Downs. Exiracling oil, fat, grease, 
etc. from oily or gre?usy bags, waste wool, etc. 
12,434. May 17. 

Firth. Treatment of soya beans to recover oil 
and produce synthetic milk and flour. 12,268. 
May 15. 

.lackson (Twitcliedl l*ro<?css Oo.). Process for 
splitting fats and oils. 12,287. May 15. 

Lougbottom. Soap. 11,871. May 12. 

Complete Specifications Accepted. 

2528 (1017). I.<emineu8 and Fryer. Production of 
glycerin. (126,706.) May 28. 

16,150 (1917). Soc. luduBtrlelle de ProdulU 
Chlraiques. Regeuergtlng catalysts containing 
nickel and its compounds which have been used 
for hydrogenating fatty or other organic products. 
(111,840.) May 21. 

14,673 (1918). Mantle. See II. 
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PATENT LIST. 


ISW. 


XIII.—PAINTS; PIGMENTS ; VARNISHES; 
RESINS. 

API'IJCATIONS. 

Grant. Flat oil. l.';,01S. May 2^. 

Kiirold and Nakjiyjiina. Watt'ipioof paint. 
12,343. May PJ. 


Complete Specifications Accepted. 

701)7 (1018). Calvert. See XX. 

13,157 (1018). Terwen and Van Hoogenhuyze. 
Manufacture of decolorised, odourless, and taste- 
less albumins from blood. (123,071.) May 21. 

1 1,04() (1018). Manufacture of cattle-cake from 
yellow mustard seed. (121,580.) May 21. 


(>omi‘Lktf. Si’KciiucA'iio.v Aa'mEo. 


15,411 (lOlS), Hutcldiis. Manufacture of lamp- 
black. (1211,500.) May 21. 


XX.-ORGANK; PRODUCTS; MEDICINAL 
SUnSTANCES; ESSENTIAL OILS. , 


XIV.- INDIA lUIRRER; G(1TTA-PER(TIA. 
AI’I'LICAI ion. 

Dunlop Rubber Co., Hyde, and Worlbingloa 
Treatment of raw rubber. 12,02S. May 22. 

Complete SPKcn u.'A'rioN A<;n:p'iu). 

5708 (1017). Spence. Devnlcanlsation of rubber. 
(12,030.) May 21. 


XV.--LEATHER; RONE; HORN; GLUE. 

Ari-LirA'UONS. 

Pickei’den. ArtlfK'ial Icatlau*. 12,185. May 15 
Walpole. Manufacture of glue. 11,017. May 12 

(,'!omplkte Si’Kcu<'I(’\ti()\ AeoKC'iH). 

10,702 (1018). .lohii.son, Gregory, and Morrison. 
Tanning. (120,853.) May 28. 


XVI.-SOILS; FERTILISERS. 
Applications. 

Hawker, and Ilawk(‘r and Rotwood. Manuf.ic 
ture of fungicide, insecticide, soil sti'rillser, and/or 
fertiliser. 12,307, May 10. 

Morel. Manufacture of assimilable pbospbalcs. 
12,405. May 17. 

Rossi. Mamifactiire of IVrIi Users. 11,01.3 
May 12, (Hal., 0.8.18.) 


XVII.- SUGARS; STARCHES; GUMS. 

Applications. 

Duplre. 12,020. See XVUl. 

Ijemolne. Separating liquor and rcmeltcd s.mmip 
In rcimdtliig c('nlrlfugal maclilia‘S. 12,211 and 
12,344. May 15 and 10. 


XVIIL— FERMENTATION INDUSTRIES 
Api'Lic\tion. 

Dupiiv. Manufacture of yt'nst from fcrna-nlcd 
ousts of molasses and sugar-beet pulp etc. 12,020 
day 13. 

Complete Specific vtion Act'ki’ieh. 

10,840 (1018). Kanegafuchl Rosekl KabiisliiKi 
iwaisba. Production of an extract of protcol.vlic 
‘nzymes. (120,800.) May 28. 

XIX.— FOODS; WATER rUKIFlCATION; 

SANITATION. 

Applications. 


Appi.ications. 

Comp, des Prod, ('bimlques d’Alais et de la 
Camargue. 1 * re i)a ration of trlcblorethyleiie from 
teliaclilor(‘lhan(‘. 12,120. May 14. (Fr., 28.1.10.) 

Comp, (les Prod. ChiniiQiies d’Alals et dc la 
Camargue. Preparation of symmidrlcal tetra* 
chloretliane. 12,787. May 21. (Fr., 21.3.10.) 

Nordiske Fabrilom De-No-Fa Akth'sel.skap. Poly- 
nu'rislng unsatnraled organic acids at low tem- 
peralnre. J 2 , 50 S. May 10. (Norway, 4.0.18.) 

Verley. ManiifacUire of ncrol. 12,815. May 21. 
(Fr., 3.5. IS.) 

COMI LKTK SpKCIFICAIIO.NS A(X’EPTEI). 

.310 (1017). Clayton Aniline ('o., and others. 
See HI. 

2010 (1017). Ellis. See III. 

10,1.50 (1017). Soc. Indus, de Prod. Chlmiqiies. 
See XI f. 

2001 and 2002 (Commercial Research Co.). Manu- 
facture of chlorhydrins. (113,054 and 113,955.) 
May 21. 

7007 (1018). Calvert. Apparatus for producing 
formaldehyde. (120,470.) May 21. 

0003 (1018). Harding. Marmfacturo of 

chlorinated hydrocarbons. (120,511.) May 21. 


XXIT.— EXPLOSIVES; MATf'HES. 
Appnc\’iio\s. 

Dclpecli. Pro<l\idion of powder. 12,777, 12,812, 
J2,S10. May 21. (Fr., 30.4 and 15.0.18, and 8.3.19.) 

Co.MPLKiE Specifications Accepted. 

073 (1017). Rritlsh Dyes, Ltd., Turner, and 
Radii*!’. Mamifaclure of picric acid. (120,368.) 
May 21. 

1S75 and 1870 (1017). Macdonald. Manufacture 
of picric acid. (120,075 and 120,070.) May 28. 

201.3 (1017). Du Pont. Recovery of solvent from 
malcrlals such as smokeless iiowder. (120,082.) 
May 28. 

2117 C017). Chiaravlgllo, and Rombrliil-Parodl- 
Di'llino, Explosive subslances. (120,087.) May 28. 

2:;20 (1017). RradU*y. Explosive compound. 
020,008.) May 28. 


XXI IL— ANALYSIS. 

Applications. 

Rrown and Pickslon. Apparatus for automatic 
and coullnuous analysis ami recording of gases. 
12,317. May 10. 

Stewart. Apiiaratus for Indicating or recording 
quantity of oxygen in respirable gases in chambers, 
tunnels, mines, etc. 12,350. May 16. 


Firth. 12,208, See XII. 

Grevllle. Treatment of flour. 13,087. May 24. 
Hawker. 12,307. See XVI. 

Melhulsh. Blending nKik. 12,659. May 20. 
Urruty. 12,046. See 1. 


CoMi’LETE Specification Accepted. 

7825 (1018). Richardson and Avery. Means for 
testing the hardness of materials. (120,463.) 
May 21. 
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I.-GENERAL ; PLANT ; MACfflNERY. 

Drying; Counter current , the temperature of 

the air current being raised at intcivaJs. K. 
Waguer. GesuDdlieitsing., 1018, 41, 401—^404 
Cliem. Zentr., 1910, 90, I J., 401. 

Thk relative weights ot water (‘vaporaled from 
materials moving in counler ciirnait to, and in the 
same direction as, the drying (‘iirrent of l)eated air 
are respectivi-ly 12 grins, and 22 grins, per kilolitre 
of air employiHl. This dilierenee disappears if the 
temperature of tlie air in the connter-eurreiit method 
Is rais(*d from time to time, as it passes from one 
end of the system to the other. According to this 
method, in the drying of grain 1900 heat units are 
required per kilo, of water, comjiared with 1000— 
5000 heat units required lii most dryers. - J. S. O. T. 

Chemical stoneirarc. Nielsim. Sec VIII. 


l*ATENTa. 

Liquid; Apparatus for the treatment of one 

ivith another. Chance and Hunt, Ltd., and A. E. 
Holley, Oldbury, and O. E. Mott, Woolwich. Eng. 
Pat. 120,420, 14.7.10. (Apj)!. 9928/10.) 

Tjie general arrangements descrllx'd in Eng. I^ats. 
124,401 (this 1919, 290 a) and 125,140 (this 1919, 
442 a) are used for bringing about phy.sieal or chemi- 
enl interactions between two llipiids (Including 
suspensions, emulsions, and solutions) of diflerept 
sjKicilic gravities and not comrdctely miscible. ITo- 
visioii' may be mad(! for healing or cooling tluj 
liquld.s.— T. «t. 

Furnaces; Liquid- fuel heated . I). Wright, 

Ulverston, Lancs. Eng. Pat. 125,029, 25.9.1o! 
(Appl. 13,548/10.) 

A ruiiNACE heated by liquid fuel, and an anxlllnry 
chamber, are arranged side by side and separated 
by a vertical wall liaving two ports converging Into 
the auxiliary chamber. An oil-gasifying tube fia.s.si'.v 
through the auxiliary chainhiT, and jirojects through 
the division wall into the furnace where Us outlet 
is contracted. The liihi* Is provided with Internal 
longitudinal blades and with transverse baffles. Oil 
is suiiplied by a sight fin'd device to a tulie ter- 
minating wltliin the gasifying Lube and provided 
with a rotnry atomiser at its outlet. Any mi- 
evaporateVl oil is compelled by the baffles to take a 
tortuous course. Air for coinhiistlon is supplied 
through a pipe passing round the periphc'ry of tlie 
auxiliary chamber, and opening Into the gasifying 
tube and surrounding the oil supfily pifKi. When 
In use, the hot gases from the furnace elminber pass 
back through the converging iiorts into the auxiliary 
chamber to heat the air and gasify tlie oil. Outlets 
are provided from the furnace and auxiliary j 
chamber. — W. P. F. 


Expressing liquid from materials containing the 

same; Apparatus for . .T. W. HInchl(*y 

London. Eng. Pat. 125,072, 5.7.17. (Appl. 9083/17.) 
The material to Ixi treated, c.f/., clay, peat, lead 
paste, etc., is contained within a cylindrical cham- 
ber wherein It may be subjected to pressure. The 
pressed material is extruded from the chamlx'r by 
way of nozzles furnished with dies of such size that 
the necessary pressure may be maintained within 
the chamber. Prior to passage through the nozzles, 
the material comes into contact with filtering sur- 
faces In the form of plates of rigid porous material, 
jnch as pottery, suitably supported, through which 
uquld l8 expressed from the material. A separate 
wmber Is provided for the passage of the ex- 


pressed liquid, and if desired, the material within 
the chamber may heated before or while under- 
going the filtering action.— J. S. G. T. 

Kemoving suspended particles from gases [air]; 

Appatatus for . S. F. Hai'Clay, Sheffleld. 

Eng. Pat. 125.tW1, 25.L1S. (Appl. 1495/18.) 

2'in. gas is passed through a conduit, wliereln It Is 
subjected to a high-tension discharge by passage 
through an eleci lilii'd nc'twork fiirnlslK'd with a 
nninber of diseiiarge points, and suitably Insulated. 
Tlie tield is such (Ijat tin' particles arc impelled In 
till' direction of i)m‘ gas ciirri'iit. The high-tension 
enrn nt may be eilhc'r direct or alternating, and In 
the latl(*r case, two or inon* networks, insulated and 
sultalily disposed in the chaniud, are employed. The 
(‘leclritied suspended particles are collected on plates 
sprayed with waler, arrangi'd so that the gas 
current pas.si's iM'tween them, I'ddles being produced 
by changes of direction of tlie gas current. Alter- 
natively a mist of sjiray may he employed for the 
colleelion of tin' particles. Eliminators fiirnlsliod 
with curved li]>s are (*mpIoyed to remove any free 
mol.sliiK' cnrri(‘d over from the wet plates. 

-J. S. G. T. 


i<eparai(tr: J'.Uetrie - (’. \\ . .1, Ih'dherg, New 

Britain, Conn., Assignor to Ib'.search (’orporu- 
tlon, New York. I S. Pat. 1,297,159, 11.3.19. 
Ajipl., 7.2.18. 

An apfiarnlns for seiiaratlng and grading material 
comprist's an eli'cfrode arrangt'd to form a vertical 
passagi'. which is surrounded by n vertical series of 
ree<‘lvlrig chambers. A dlschaigi' electrode extends 
centrally into llte )>assag(' for producing a trans- 
verse ele<*tri(* stress, by means of whlcli the material 
is si'parali'd. 94ie contents of I he sevi'ral receiving 
chamb(‘i‘H are colli'cted s('])arately.— B. N. 

Separating finely-divided matetmls; Process and 

apparatus for . W. A. Schmidt, Assignor to 

International Prcclpllalion Co., Los Angeles. 
U.kS. Pal. 1,298,109, 2.5.3.19. Appl., 17.10,10. 

A cuuuENT of gas containing snsiicndtaJ rnatler Is 
caused to tlow with such v('h>c]ty that the coarser 
particles in Kns|M*nsion an' w'p.a rated from the gas 
by the na'chnnleal action of a force deiiendent on 
the mass of tlie partlcli's, the finer particles 
remaining in susiH'iislon Ix'lng subsequently removed 
by electrical i>rcclj)ltatioii.— D. F. T. 

Spraying liquids; Means for and mixing there- 

uith other liquids or gases. U. E. HolTmnnn, 
London. Eng. Pal. 125,809, 0.0.18. (Appl. 9319/18.) 

The injector of a spraying device Is situated below 
ibe k'vel of the surface of the liquid to b(‘ mixed, and 
is snpplic'd with liquid under pr(‘s.sur(‘. The lndiic(?d 
current of liquid passes through a si raining plate, 
and thence, with flie inducing liquid, through a pipe 
connected to the sprinkling head situated above the 
h'vel of the liquid surface. The d«'vlce may be 
provided with air induction charnlx'rs, with ports 
or orifices surrounding (he liquid j('t. The entrances 
for air to such chamh(*rs an* situa(e<l above the 
level of the surface of (he liquid.— J. »S. G. 'r. 

Filter presses and the lilcc. J. Miller, and G. 
Fletcher and Co , Ltd., Derby. Eng. Pat. 126,205, 
13.2.19. (Appl. 3520/19.) 

The end plat(' of a horizontal filter press Is con- 
nect'd to the ram of a tiydranllc press on the same 
axis by means of a rod which Is pivoted on a hori- 
zontal axis adjacent to the hydraulic cylinder and 
counterwelghted so that It may be rotated in a 
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vertical plane out of line wltb the axis of the ram. 
The other end of the rod Is screw- threaded and 
provided with u ha nd-oi^e rated nut forming a 
pressure head which may iML’ar against tlie end plate 
of the press. Th<‘ apparatus provides a means for 
rapidly eloslng I he pivsn by moving up the end 
plate, and swinging ihe rod info line and screwing 
up ils j)n‘ssijre fi(‘a<l lo apply a preliminary j 
pressiin*. nll(‘r \vhi(‘li lli<‘ liydraullc ram is brouglit ; 
Info opc'iafion lor llie linal juvssure.— W. F. F. 

Drifinn apimratUK. H. Ilognly, Assignor to The ; 
I’lilladelphia Textile Muehmery Co., Philadelphia, ( 
Pa. r.S. I'at. 1,21)S.2H5, Appl., II.U.IS. i 

A snmhs of cars is moved hy a dlfftTential screw ! 
through a horizontal drying cliamlxu’ in which air | 
Is clreuJated.— W. F. F. 


Jiryintj pnwr.Hft Ifor rai homKraus muh;rialf<\. S. K. ' 
Seaman, Prooklyn, N.Y., Assignor to Seaman 
Wa.sle Wood Pheinical Co., New York. IJ.S. Pat. j 
S.^.IS). Appl., 4.ti.l7. 

Finely divide<i material and liot gastvs from a tur- i 
iiace are introductMl Into on(‘ end of a horizontal 
<lrying ehaiiitKu* at adjaamt i)oints so as to be mi.yd ; 
togetlier. Tln‘ mixture is drawn through tin* drying : 
ehuixiber by siK'tion, and tile waste* gaH(‘s and sti'am 1 
are separateei froiu the dried material at a distance 
from the ehamlx'r lawond tin* r<‘aeli of .sparks. Tin* 
dried inat(‘rial is fed directly to a retort. - W. F. F. 


Liquids; Apparatus for evaporating or concentrating 

. E. Shaw, Toronto. U.S. Pat. 1,299,793, 

S.4.19. Appl., 31.5.17. 

A VERTICAL annular steam jacket surrounds an inner 
concentric tulK* taixering dowmwards and provided 
with a helical rib on its outer side so as to form 
a helical pass^ige of gradually Incrr^asing cross- 
section downwards. The Inner tube terminates n 
short distance? from the bottom of the* Jacket, and 
the Jiduid lo be conccntratenl pnsse*s downwards 
llirough the helical passage and tiien continues to 
How over the inner wall of the sh-am jacket to the 
outlet at the bottom. Vapour from the liquid 
F)aR8e8 upwards through the lower open end of the* 
inner tiilee ;ind thence to the outlet.— W. F. P. 


Aqueous fluids [str(i7ri]; Method and apparatus fot 
mensurinq the rate of flow of — . 10. 0. Bailey, 
N(*w'li>n Illghlands, Mass., A.ssignor to Bailey 
.\h‘ter Fo. P.S. Pats (a) 1 .LMIlto.Tt mtuI tii) 1,290,540. 
8 419. Appl., 28.12.17 and 1<;7.15. (ip Benewed 
2:».10.18. 

F\mtov elioxide is Introduced at a known rate Into 
a <‘los(*d conduit through which sft'ain Is flowing, 
and ;i .samph* of the mixture tlH*ii tjiken, Th<* 
.s.nnph* is pa.s.*^(‘d into a separating chamber w^here 
it is h(*,*il(‘<l to lUO^ (\ jinU ihe stcim removed by 
conden.sallon. The ratio of st(*ani t(> gas in the* 
sami)le* is thus asccrtalne'd and fnmi this Ihe rate 
e)f flow of st<‘am in tlic ('omluit - W. F. F. 


(Umtrifuqal madiine. T. A. liryson, Tre)y, N.V., 

Assignor te) Toiiiurst MaeOiinc Works. U.S. Pat. 

1,298,451, 2r).:{.19. Appl,, 11.5.15. 

The lower end of a ve*rtle*al re)taling sliaft carrying 
/I separating basket is snpporteel Ik'Iow the haske^t 
e>n a sphei-lcal bearing. An annulur guard is jero- 
vid(*d between (he bearing and the* ojK'ulugs in the 
be)tte)m of the baske*! and coniprise*s a concentric 
conical inemlH*r, to the bottom of which an annular 
meinbe'r is attae lie'd extending ni)W}irds tww’ards the 
oiK*nlng8 In the basket. -W. F. F. 


Kvapovaiinq apparatus. S. IM. rHe*k, Assignor to 

F. K, Mick, Minne*apolls, Minn t’.S. Pal. 

1,298,470, 25.;T19. Appl., 13,12,17. 

liiQuni is sprayed Into the te)p e)f a casing anel hot 
air is Riippllod through sj)ae*('d openings in the* 
upper part of the slele wall of the casing. Air at a 
higher temiM'ratun* enters Ihrougli ope'Uings at the 
Imttom of the casing, and outle'ts are* provided at 
various points in the* wall at elllT[e're*!i( le‘vels. A 
numbe'r of circular currents e)f liot air are thus 
formed in the ea'^ing to evaporate Ihe sprayt'd 
IlquId-~-W F. F. 


Evaporatot . VV. 11 (larrigues, Newv Orh'aiis, I.a., 

Asslgne)!’ to W. Garrlgue and Co., Ne*w' York. 

U.S. Pat. 1,298,925, 1.4.19. Appl., 2S.9.17. 

A SERIES of vertiail tubes Is arranged belw'e‘en 
horizontal tiibe'-plntes in the lower part of a vertical 
casing leaving a ('ciitral space free from tube's. A 
heating medium is introduced Into the bottom of the 
central space and circulates outwards ewer the 
tubes, the circulation In'ing a.sslsted by baffles 
between the tubes and above the* upper tube-plate. 
Liquid to be evaporated Is caused to circulate down- 
w'ards through the outer tubes, through the slightly 
conical space below the lower tube-plate towards the 
centre, and then upwanls through the Inner tubes. 
Precipitated matter Is roinoA'ed at the centre of the 
lower conical space.— W. P, F, 


Pump: Vacuum fluid — W. voii Dallwitz, 
lh'i<l<*!hi*rg. (hu'. Pal. :I08 ,;b:;, 17 11 11 

'I'lu, couibiistioj! of n coint)iistibI(* rnixliiiH* op(‘ral('s 
a rro(‘ly moving piston to :md fi’o in such inaiinor 
that a vacuum is pnaluccd. winch can lx* employed 
to (*fl'e<*l ventilation, or for llu* n'lnoval of slimy 
masses, .T. S 0. T 


Era}torat(H (<o t efriaeraHnq machines. F. Schmitz. 
Hagen. Her Pat. 310., 8.80, 5.12 1(1. 

H()it,ow rlhs functioning as surfa(*('s of «*vaporatloH 
arc nrraiig(‘d w’itliin a vessel forming a gas-liquid 
sep.'iialor, and are ])roi>ortioned so that the free 
cro.s.s-.s(‘<*lloual area of the v«*Ksel increases from 
btdow iipw%*irds. A brisk oxehango of heat takes 
t)lace iH'tw'een the cold medium and the material 
to Ik* cooled. The relative Incivase of area from 
Ix'low upw’urds Is proi>ortIoned lo th(* capacity of 
the machine. The velocity of the llquirl-va])our mix- 
ture Is much diminished ns it passes upwards 
through the sepanilor, and a iK?rfeet sc'paratlon of 
liquid from vapour is thereby seeiired, the vapour 
pns.slng over lo the condenser, tlie liquid returning 
to tlu* lowest imlnt of the vessel.— S. O. T. 

Desweatinq-mnehine. .T W. Stamp, Melbourne. 
Australia. U.S. Pat. 1,299,251, 1.4.19. Appl., 15.7.18. 

See Kng. Pat 114,700 of 1917; this .T., 1918, 321 a 


Evaporator. U. F. .Tones. Ganh*!! Fity, N.Y., 
As.slgnor to The Griseorn-Russell Fo. U.S. Pat. 
1,29!), 955. 8.4.19. Ai)pl.. 1.2.10. 

See Eng. Pat. 103,820 of 1910; tills J., 1917, 995. 


Fire~ejrthiquishcr, Ger. P.il. 310,890. See V. 


Exii'avting oils etc. Eng. Pat. 120,202. S^ce XII. 


Mimng apparatus. Kng. Pat. 125,094. See XXH. 
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Sitrogen in coal and coke; Determination of . 

K, Torres, H, Floisohor, H. Han^♦eu, K^icliling, 
Hiul O. Malscl). J. (iastH'Uaicht., 62. 17.*i — 
177, 102—200. 

In spite of the known limitations of iho Kjehlahl 
method, Its c-onvenience has led to its univerbHil 
adoption for the anal\sis of fuels, without, how- 
ever, direct proof of reliahilil.v. Sinmu'rsha<‘h and 
►Somnu'r (this lOPJ, 102) re<*ommend the siibstiln- 
lioii of a mo(liliealion of the Dumas method, d'he 
authors have comimnMl the tliive methods in (pa‘s- 
tion. The Dumas method was inodllied so as to 
IHumilt the RemuMtion in the tiilK‘ of a suj)i>ly of 
oxygen. A mixture of imtasslum chlorate and 
mangaiK'se dioxhh' was introdue(‘d into the tul)e 
containing sodium hiearhouale. Dy healing the 
mixture a oomhuslion with o\\g<‘n of the residual 
coke-copper oxide mixture was eff(‘cted \\lam the 
visible evolutiem of nitrogmi had ceased, and a 
further evolution of nitrogen oblaiiKMi. This neei'S- 
sitates an analysis of the gas colO'ettal to determiiu' 
tile oxygen, carbon niono\id<‘. methane, et<*. \\hi<*h 
are alwa.^s found ev<m if lli<‘ combustion is most 
cart'fully carrii'd out. TIk' Siinmersbach-Sommcr 
moditication was followed substant ially as de- 
.scribed by llio.se authors but an aft<’r-combustion 
of the cok(‘ n'sidue was found msN's.siry also Th(‘ 
Dunidng moditication of tlie Khddnhl nulliod \\as 
us(‘d in gcnerai- l grin, of coal to r>0 <* c of sul- 
phuric acid and 10 gnus of potassium sulphate 
without catalyst- lK'atiiig being continued until a 
chair solution was ohlaiiKMl. 'Pile K'sults were 
\ariable aivordiiig to the condtlions and always 
loW(*r than those gi\en by the oiIkt two methods, 
which were in substantial agn'i'ineiit . It w'as 
siiow'u by luxating ammonium sulphate with tlu‘ 
potassium sulphate suiphuri<‘ a<‘ld mixture for 20 
iiours that the caus'* was not an oxidation of the 
ammonia once formed. A moditication of llu* 
Kl(‘ldahl method was (hwisial w'iicndiy It was pos- 
sible* to colh'ct the gases evolved in the oxidation 
of the coal and det<*rniln(* their nitrogen content. 
With this comparative ('xiHuinu'iits wt‘re made cm 
a number of (vpic-al fu<*ls, and the nxsults ar<! 
tabulated : 


the presence of catalysts hlglier results (though 
still too low) are obtained owing to the redin-ed 
time and tenji>enitni*e of the oxidation. The pro- 
duction of anmionla Is a process of hydrolysis. 

-H. .1. H. 

Coal: Avliofi oj cltemicul reagents on . S. 1111 

IH‘rt, K. Keller, and K. Jv^'pslus. (Jos. Abhandl. 
7.111' Kenntnls di'i* Kohle, 11)17, 1 , 22—25. (’hem. 
Zeiitr., 11)11). 90. II., Ml- M2. 

Hitu.minoi;s eoal (Oslerfeld Mini*) when healed with 
aevtie anhydride and /dm* elilorlde in a st^aled tube 
gives a coal-liki* siibslaiiee without coking projier- 
ties and yielding aeetle aeld when heated. By 
nitration with snlphnrii' and nitric acids (1:1) the 
iiitrogmi eonlent of the oiitwanlly iincharigeil coal 
Inereasi'd from 1 S to py,,. The “ nitro-c*oal " Is 
s(dubl<‘ In aeetom* and aec'tle aeld, insolnhle In Ikmi 
zt'iie ami otlu‘r h>dioeaib(>ns 'Plu* dlssolvi‘d snh- 
stamx* elosi'ly res(‘ml)l»‘s the liiNoluble residue ami 
(h*e(uni>osi‘s «m heating. It is soluble in aipieons 
alkalis with pailial saponltieal Ion and Is re pn‘(‘lpi- 
ta1('<l by acid. The coal when healial with fuming 
snlplinrii* aciil gives no sulphonie m-lds. whleb 
fog<'th<*r with I1 h‘ r('ady s.iponitleal ion of Die nltro 
produels does not suggest the lux'sence of aronintic 
hydrocarbons lef Pictci and Bouvi<*r, this ,1., IDl.'h 
lOUS). Kxtra<'tion with dielilorobi'iizi'iie or i»yridlne 
yleldeil sulisiances of tlu* sanu* eonpiosit Ion ns tin* 
in.sohible rt'sidm* Tr(*atmt*nt with bronilm* gave 
earboiim'eous products wliii'h on lK*atliig evolved 
much liyilrobromic a(*id, h*aving a powdery coke 
'PIk* absorbed bromine eonid In* rmnovi'd bv ali'ohollc 
l-otas-h II. .T. H 

(\ifil and sinnhu snhstances , Conversion o) 
into soluble jo ml nets bg o:one F. Fischer and 
H Nlggt'fiiami (Jes Abhandl. ziir Kermtnls der 
Kolil(‘. 11)17, 1. :;i) 12. (’hem. Zentr., 11)11), 90, 

H., M2. 

'Puh nu‘thod of ozonlsation (this ,T., IDIP), 1001) has 
bc(‘n applied to all ly|K‘S 4 d’ coal, inehidlng sninpk's 
fi(‘ed fi’om bihimen by (‘xtrudlon under pressure, 
and also )K'at and linmie aeld. 'I'hi* coal or the llki*, 
susiK'iulcd In water, was (‘Xjio.si'd for tw(*niy hours 
to tlu* m tion of ozoiu'. 'I'lu* ])ro<Iucls ohlaiiKMl were 
easily soluble in water and alcohol, and sllghtlj 


Xlctlm.l 

'P('I1II>. of 
oxidation 

IVat 

la^Mdlo 

Haa r 
coal 

Puiir 

coal 

Aalhracitc 


( ’ 

% N2 

% N-. 

% Ni 

% N-.S 

■ ■% N-i 

Kirldalil 

2'n\ 

1 70 

0 H(> 

1 :ti 

1 

1-3.0 


t .'Ut 

0 7(5 

1 2:5 

1 2(5 

1 34 


:uio 

1 4(5 

0 (52 

1 15 

1 20 

1 24 



(14 bi'H.) 

Cl.') bra.) 

(11 hrw.) 

(74 hi'R.) 

(52~.09 lira.) 

.. 


1 :5(5 

0 .-iS 

1 00 

1 07 

1 13 

ivjcldahl -f- fr«3e ndrogrn 

- 

1 77 

1 20 

1 70 

1 .08 

1 84 

Dmmis with after-roiiibiistion 

- 

1 72 

1 OH 

1 7.-5 

1 55 

1 72 

Kjoldahl 4- HgO 

:ui<) 

1 (50 

0 97 

1 145 

(0 5 hiH ) 

1 .s.o 

1 31 


i (2 :> hi-s ) 

1 :>o 

(:5 hi'H ) 

(7 5 liPB.) 

(11 hrfi.) 

Kjeldalil 4- llgO 1 C'nO 

ruM) 

0 

1 2.0 

1 1 30 

1-38 


I (4 hrrf.) 

(4 8 hiB.) 

(7 hrn.) 

1 (8 hi-H.) 

(10 hi-H.) 



i Peat 

LIgnitO 

Saar 

j Itubr 

Anihraclto 



1 coko 

coko 

coko 

1 coko 

coko 

IDc'.dahl 

27.5 

1 0 H2 

0 5.'') i 

1 11 

1 53 

' 1 49 

:ioo 

I n 7:5 

0 .02 

1 01 

1 4(5 

1 27 


:i25 

' 0 71 

0 44 

0 98 

1 1 .'54 

1-22 

Dnman with aftcT-combustion 


0 8‘.) 

0 02 

1 13 i 

1 .09 

1 70 

Klold.ihl -f free nitropfcn 

- 

1 oa.'i 

0 7:5 

1 48 j 

1 08 

1 85 


The simple Kjeldahl method gives results which 
aix* lower than those of the modified Dumas method 
to a degree varying with the time and tcmis'raturo 
of the oxidation process, and also with the fuel 
taken. The lower the tenifierature the less is the 
loss of nitrogen, and If alloxvanct^ is made for thks 
the results agree with those* of the Dumas method. 
The discrepancy is less with coked products. In 


soluble ill other neutral solvents, black or brown 
in colour, strongly acid in reaction, hygroscopic, 
.soft at 100° hritlP* at the ordinary temiierature, 
had a caramel-like miour, and d(‘eoinpoBed at about 
100° r.. w’ith the liberation of carbon dioxide. Cellu- 
lose, graphite, coke*, and (‘harcoal were only slightly 
attacked by ozone and yleld<*d products of different 
character. The reactivity to ozone is therefore 
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characteristic of humic substances. Among coals 
it was found that Uie quantity of soluble products 
Increased witfi decreasing coke yicdd. The frothing 
which accompanies ozonisjition Increased In the 
same order. r<*ul gave a smaller yield of products 
than lignlp?. (‘annel coal yielded only a small 
amount ot ozouImmI iirodiiel in s()ite of its low yield 
of coke. Antljracito gave 4S% of watcT-soluble pro- 
ducts fifter Irealmoiit with ozom* for .‘100 hours and 
lost Si;% In w right. (’oaks free from bituminous 
const it ijeiil.s hehaxed tovvaids ozone similarly to 
till* raw eonl. 'Dk* bitumiuous matter is th(‘refore 
not lii(* eoii.sMtiicnt which beeonH*H soluble. The 
yield of |)r<)diicl Irom lignite was not diminished 
by tli(‘ removal of liiiinic aeid. Ozonisation was 
iie<'ompaiii(‘d by liu^ libiu'atioii of carbon dioxide. 
The ozoni.s(>d produets Ix'gaii to d(*conjpose slowly 
at about becoming gradually insoluble ill 

wat(*r. At 2.j(k^ (k the jiroductH were completely In- 
soluble In water, but still soluble In alkalis. ‘tIio 
ozonised {.roduct dried at HIP 0. contained 3% 
hydrogen, 50 3% carbon, 0S% suU)hur, truces of 
nitrogen, the original coal containing 5% liydrogen, 
844% carbon, 00% sulpliiir. Tlie product up[)a- 
rently dissolves lu wat(‘r to a colloidal solution. On 
evaporating tlu‘ solution judd vapours are evolved, 
which coniniu small (piaritilios of fh(‘ lower fatty 
acids. Mellltie acid Is apparently not fAruK'd. The 
yield of o\a lie acid secuns to depend on the conditions 
of ozonlsnl ion, and p('rliaps th(‘ temp(‘ral ur(‘ of 
solution and crystalli.sal Ion of the oxalic acid from 
the product. On boiling ftu‘ bio\vn solution with 
animal charcoal most of the substamv Is removed 
by adson.tlon. but tin* solution does not lose its 
colour and snadl. -II. J. II. 

Goal; liXtrurtion (>/ pi vviously heated — — . ]?. 

Fischer and II. r,r(i[)pel. Ges. Abbandl. zur 
Kenntnls der Kohle, 11 ) 17 , 1 , (>H- 77 . Cliein 
Zentr., lOll), 90 , II., 442 — 443 . 

TriF low yields obtained In extracting coal by Inert 
solveuts can bo increase<^ b.\ pndieatlng the coal 
for a short time at u suitable tem|H‘rature. The 
structure of (be coal Is som(‘what broken down so 
that the tar-formlng i)ro(luots can In* completely 
extracted. By rapid cooling further decomposition 
Is pnwented (cf. llarger. this J., 11)14, 31)1). The 
temperature necessary was tL\(‘d at 550^- (100° (k 
The llbei-atlon of tar was a maximum at 440®— 
5,)0 0. Tile preheated ('oal was rapidly cooUmI, 
powdered, a?ul extracted in succession with i)etro- 
leum si>lrlt. benzene, and chloroform. Tlie solvents 
wen' removed by heating the extracts on the walen 
bath at slightly reduc'd pressure. The petroleum 
spirit extract is yellowish and leaves a daik brown 
Oil of bulter lik(* consistency. A cream-coloured 
mass, probably parallins. sei)arat('s when this is 
dissolved lu alcohol. On extraction with acids 
bases are removed snielling of pyridine, while 
phenols are extract tal by alkalis ' Tlie ixuizcne 
extract la deep brown with gnamlsh lluor(‘scenne 
and loaves a tarry residue, 'Phe residue of the 
chloroform e\'trn<'t, which Is green hv reticcicd Il-dit 
and reddish-brown by transmitted light, solidities" to 
a resin-like ma.ss. Caiiiiel coal gives a di.stlllate 
resembling vaseline. The yield of coke from tlie 
extracted residue aniouuts to 80—80%. Specially 
good results were obtained with the gas coals and 
eannel coals.— H. .T. II. 


I does not exceed 0-03%, The air required for com- 
bustion of various gaseous mixtures, containing op 
to 50% of Inert constituents, is calculated and It 
is shown that the percentage of combustible gas in 
the resulting mixture varies very little. The size, 
form, and temiierature of the llame produced deiiend 
upon the i>ercentage of combustible gases present, 
non-coiiibustlbles lowering the hamc temiierature 
considerably. The eliiciency of heating as affected 
by dame teini)erature is discussed In relation to 
low temperature heating, high temr»eratnre heating, 
and the use of gas in gas engines. Gas engine effi- 
ciency is not d('i»endeut upon high calorltlc value 
of the gas or fr(*edom from non-combustlhle gases. 
The author considers that the limit of admixture 
of blue water-gas should he about 30%. The volume 
increase in the yield of gas per ton of coal carboa- 
Ised at higher temiM'ratures Is due to the degrada- 
tion of the gas, accompanied by a dciiosltlon of 
carbon, wlnu'chy the carbon : hydrogen ratio is 
lowi'i'cd, and thi^ use of such high temiK'ratures Is 
not regarded as desirable. Ily compli'to “ strip- 
ping * of coal gas of Its bcnz(‘ne, tolucn(‘, xylene, 
etc. the calorltlc value la lowered 0 3%. The author 
concludes that town’s gas should be made and sold 
on tin' calorific valiu' basis. Aromatic hydrocarbons 
inchiding naplithalciK' should he extracted. The 
calorilie value need not exceed 550 R.Tli.U., and for 
1|0% of tlK' gas supplied may fall well below this 
hgure. A high calorilie value should not he ob- 
tained by cnrhurnl ion, hut by siu'li means as In- 
creasing the mt'lhane conh'iit of the gas. The 
yh'ld of gas i)er ton of coal should b(' approximately 
12,000 cub, ft. The percc'ntage of noii-comhiistible 
constituents should he reduced to a ndniinuin. 

—.1. S. G. T, 

Gasijication process [la pas producers]; Theory 
Ostwnld. Chem.-Zelt., 1919, 43, 

Thk i)r(>cess of gas production utilising coal, water, 
and air Is resolved into three fundamental i)ro- 
(X'sses represented by th(' thermocliemieal equa- 
tions : - 

(1) G-fO -(’0,-f97*(;; 

(2) 4-011 18S; 

(3) C-f-r(.%-2(:0 -38 8. 

Assuming that n'lative proportions, a, b, and c of 
the coal employed undergo these relative changes, 
the author shows how, utilising the analysis of the 
resulting gas, the complete process may he repre- 
.M'liled by means of a diagram employing triangular 
('o-ordinalos aftt'i* the manner Introduced by Glhhs. 
The area of the triangle of reference is divided into 
two Helds, viz., a region of combuslion and gasifica- 
tion and a region of regeneration of combustible gas 
from combustion products. The characteristics of 
various h'chnlcal producer gases are examined by 
means of the areas so defined. The n)ethod allows 
the efleets of alteration of working upon the course 
of the reactions involved, to Ik* followed, as well 
as the genei’al thermocheniicul and volumetric 
ehai act eristics of the i)roress. (See also J Chem 
Soe., July, 1919.)— J. S. G. T. 


Benzol ertiaefion \froin uas]; Heavy oil for 


Town’s ffas; Effect of inert eoiistltiients on th 
4^^93^ • R. Lessing. Gas J., 1919, 14C 


The nitrogen content of coal-gas derived from the 
coal may vary with a make of 12,500 cub ft per 
ton, from 00 to 11%. The residual nitrogen de- 
rivea from the steam used in water-gas making 


1 HE best oil for Ih'uzoI extraction from coal gas is 
sirailnr to (hat found suitable for naphthalene ex- 
traction and Is prepared as follows .-—Anthracene 
oil la distilled to 270® C. and the residue strongly 
cooled. The liquid iwrtion is filtered off and used 
for benzol extraction. No ordinary cooling causes 
It to thicken and on the other hand It yields only 
the products (benzol and naphthalene) extracted 
from the gas when distilled at a temperature con- 
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gldprably below 270° 0. The oil prepared as above 
with the addition of 4% of benzol represents the 
German oil called “Ilueb” ustnl for naphthalene 
extraction. The achhnl benzol In this cas(* prevents 
the 8t^lppin^? of that constituent from the jjas. 

-T. F. E. R. 

Tvluol recover^/ [frovi (jas]. R. S. MeRride, C. E. 
Reinlcker, and \V. A. Diiiikley. E.S. Ihireau of 
Standards. 'IVohnol. Taptu' 117, lOlS. GO paries. 
The paper comprises a de.scription of American 
toluol-nx^overy plant construct ion and methods of 
oijeration, with a discussion of tlie results wliicli 
can be obtained, and a bri(‘f outliiu* of the cost of 
the proct‘SS (see this J., 1!)17, 1205); a dls<‘ussion 
of the relation of toluol riH-ovejy to standards of 
quality for iL^as seivlce (sre this J , IPlS, 171 \); and 
a typical form of coulrac*! for use in coniu'clion 
with the oiX-Uation of toluol-re(•()^ery i)laiUs in ^as 
works. 

Fuel pascs: Ejjlcicncy of Oiffvivnf hul list mil . 

B. bolensky. .T. GnstKdencht., lOlG, 62, 1.17—141, 
102—150, I(i2-1(;G. 

The various factors which require consideration in 
comparing the cfliclency in industrial practice of 
various fuel gases are discussed. Tlie cost of the 
unit of lieat is not in It.stdf de<‘lsiv(‘, as the unit of 
lieat in dltTenmt fornns of fuel is not iie(‘essarlly of 
equal value. Spt'clal adaptability to the purpo.se 
in view may outweigh disadvantMi,n'M. Iligli flame 
kunperature is v(‘ry conducive to clllclent heating, 
and In tliis rest)(‘<*t wal(‘r-gaH Is superior to oilier 
fuel gases. Rapidity of ignition and iiropagatlon 
of flame are imjiortanl. Tliese an* latluenciHl by 
the degree of dilution of combust ihle by liK'rl con- 
stitucrils In the llioon'Iical ml^ture of fuel gas and 
air. 'PIh' dilution is great(‘st iu rich coal gas and 
least in \NHt(‘r-gas, and tlius it is found that ra(>id j 
and eoinplete com1)i!>^'iion of tlx* latter is attained j 
with a minimum (‘xccss of air. The various thermal | 
and pliysical quantities necessary for tin* study of i 
a numlier of typical find gases ar(‘ tabulated and 
out gra[>hicallv so as lo show tlx* relationship 
lietwcHUi conditions of usi* and attalnabh* (‘ffichmcies. 
The temftcratnn' of the flue gases is liere dominant, 
and this ean, and in the case* of the low-grad<* gases 
often must, lx* lowered by rcciifiernl ion or regenera- 
tion of heat. In practlci* about or at best 

about G0% only, of tlie waste heat ean lx* n'coviTed 
ill this way, and in general it does not seriously 
alter the order of the relative etlieh'iiey of tlx* 
various gases. The hlgli-gradi* gases enii almost In- 
variably lx* used with a higher thonnal eflloleney 
than producer gases. Tlx* latter if not cooled may 
earry such a water content as to reixliw nugatory 
the advantages of regeneration, wh(*r<'ns rieher | 
gases are always eli'an and artoroximatelv free from | 
water. All hough it Is usually assumed for low- | 
grade produc(*r gas that tio gas-hoIdiT Is required, 1 
In practlee this is often a doubtful advantage, as it ! 
Is attended hv Irregnlarities of pressure, eomtiosl- j 
tlon, and water content. The ultimate lliermal ctfl- 
elency can only he ascertained when the fuel eon- 
snmptlon Is referred hark to the original coal from 
which the gas was made, and here the high-grade 
gases show to advantage.- H. .T, IT. 

Oil; Production of — from mineral sources. 
F. M. Perkin. .T. Inst. Petroleum Teeh., 1011), 
a, 75-93. (See also this J., 191S, 471 n.) 

A Scottish peat, with 14 6% of moisture yielded 
per ton .‘—spirit 1-9 galls., fiml oil 138 galls., paraffin 
wax 21*0 lb., phenols 1*6 galls., and retort carbon 
6(H) lb. The lignites and brown coals of Devonshire 
have yielded from 38 to 36 galls, of cnide oil per 


ton of air-dried material retorted. The coke i\*- 
malniiig was tested on ii suction-gas plant with 
very s/itlsfactory results. The quantity of oil and 
of aiumouiuiii suJplintc yleldtHl hy slialcs varies con- 
.sl«lenihly. The yield of oil may Ik* as high as 30 -40 
galls. i>»*r ton of shale, init Is s()metlnu‘s as low as 
IV IS gjills. Tlu‘ pres(‘nt average yield In {Scotland 
is 2.1 galls. iK‘r ton. Tin* amount of sliahi treated 
in tlx* Scotlisli retorts Is omt .1.(H)fl,000 Ions ix*r 
.inimm, yUdding (Ixdore the war) 270,000 tons of 
crude oil, or ov(‘r 70,000,(K)0 galls. The Rryson 
I'idort g(‘ncrMlly nsi'd is long >iml narrow and Is 
six'cially designed to icld the maximum amount 
both of oil .'iixl amnxmia. d'hc oil is i)roduccd in 
lh(‘ up|H*r cooh‘r poilion of tlx* retort and the 
ammonia in llu* lowt*r holtc'r portion, where Ihe 
shale whi(*h has Ix^cn freed from I lx* main portion 
of the volallU* matti'i* is acted ntK)n hy sup(*rlicated 
steam. Thus the i ('toiling of shah* is a low tern- 
IK'ratun* imx'ess as regards tlx* pnxlncllon of oil. 
and moderalt'ly liigh for llu* produel Ion of 
ammonia, ('oal tar pitch may lx* made to yh'kl 
ov(*r 2fl g.ills. p(‘r ton of fix*! oil hy lu'ating to 
♦;00°— r. and n* (list illing ilx* Ix'avy tar dls- 
lillale. It Is estimated lh.it if all tlx' coal ('iiqiloyed 
for domestic purjios(*s wt'n* to Ik* partially car- 
hotilsed, and the yield of cnxh* oil Ik* rcckoruHl 
fit tlx* very low rati* of 20 galls. ]K*r ton, tin* }»ro- 
duetion of oil would lx* 700.0(K).000 to 900.000,000 
galls. (2,900,000 to 1,7.10,000 tons) p('r annum, and 
t'lking Ilx* yield of ammonliiin sulphate nl 10 lb. 
p<*r (on of eo.il earhonisi'd. Ilx* product loii wxnild 
1»(* 150,000 Ions iH*r aimiim. In addllion to coal 
snilahh* for (huix'slic* fnirpo.s(*s, tlx*r<* are large 
amounts of coal dust and coal with high ash which 
also might lx* protilaldy lr(‘at(‘d hy the low tom- 
pcraliire iwoct's.s. In lowdt'nqH'ralure cnrhonisatlon 
clllx*r good or poor coal can he (*mt)Ioy(*(l hut In 
hlgh-tcmiH‘rnture practlci* it is always advisable 
to u.s(* tlx* 1k*sI. (Mlx'i* sour(*(*s from wlilch small 
(pianlilles of oil ai(* ohialix'd ari* blast furnaces 
and i>roduc(*r-gaH plants in which coal Is ns(‘d Rlast 
furnaces yi(*ld a Ix'avy tar from uhleh Ix'nvy and 
light fuel oils an* ohtalix'd. Tlx* oils a])iK‘ar to 
lx* Int<*rmedlatc l)<*lw(*('n tnx* Iow-l('m|>cralure oils 
aixl tlx* products ohlaiiXMl at Ilx* higli l(*m)M‘ratures 
of tlx* gas ri'lorts 'I1x‘y contain sonK'IInx'S as 
much .'IS 25% of tar acids. The production amounts 
to only a h'w million .galls p('r annum. Producers 
lining coal yield a tar which on disl illation gives 
fix*l oils 1'hls is a lo\vd('mperatnre ]iroduct ns 
tlx* tcnqK*rahir(‘ at Ilx* Ion of Ihe producer does 
i‘ot :).s a rnl(* (‘\c(M*d G0n° (\ and mav lx* lower. 
Rrlef d('S(*rlptions an* given of the m(*thods ns(*d 
In tlx* H'eoverv of oil from Ilx* Scottish shales, 
and of \;irlons Ivpes of reloit designed for low- 
tenqierature distillation of conl. -T. St. 

liiissKin inofoit; (Uaehinr) of . Improved 

methods for the lahonat utihsation of petroleum. 

(). Asehan. (’’)fv(‘rslgl af Flnska Vel<'nskapH-ISoc. 

IToliaixllinga r. Reprint. P]>. 70. 

At tlie j)res('nt tim<* aftei* dlsliiling olT tlx* benzine 
and kero.scjx* from Rmssi.'iii enidi* oil then* is h*fl 
a residue, imisul, of uhich about 10%, Is worked 
Tif) for gas oil and hdnieant.s aixl tlx* 7'emalnder 
used as fuel, (ix* enlorifie vahx* of which averages 
10,000 to 11,000 cals. Halacliany crude oil vlelds 
4% of iK’UzIne tup to 150° (k, sji, gr. 0-770), .13% of 
keros(*ne (150° ,100° (1. sp. gr. 0-K25), and G2% of 
masut (above .100° (1. sf). gr. 0 912). The masut on 
Ix’iTig dislill(‘d in a <*urn*nt of suiK*rheated steam 
yields; 30% of gas oil (sp. gr. 0-870— 0*870), 7*5% of 
light and heavy spindle oils (sp. gr. 0*875—0*005), 
240% of machine oil (sp. gr. 0*905—0*912), 1*6% of 
light odinder oil (sp. gr. 0*9]2-~0*920), and 35*0% 
of tar (goudron) (sp. gr. 0*920-4)*950). The tar may 
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l>i* n^liKid by jtk'Uiih of iifid niid alkali and then on 
Kteani diHtlllatioii yleldH heavy cylinder oils (vls- 
conlneH). The prodnelH n'pic.sent more than double 
the value of th(‘ K?niie qiianfily of the enide oil. 
Seelnj' that tin* niaik‘‘lM lor lli<* tiilly relined lU'o- | 
duetH ordy aeeoufit for Ih',', <»f the ni.isnl, the 
author’M attmtU)!! was tiuiied to lh(‘ possibility ot 
d(‘struell\»‘ disl illal Ion. The iiiilnil staj^e of erack- 
ln« sets in about Tlie more comi)lleate<l 

nioleeiil(‘M aii' defomposed but there is no jn’olound 
deeomr)osition. True eraekinff Ix'^ins at alxml 
thO" (' and h.\dro^i:(m is (dlminated, wlillst the 
molecules of inU'rnaaltute <‘oniplexity nnder^^o seis- 
sion, fiartly foiinin^: 14 dit product s (ben/.im* and 
k(‘rosene) and paitly tars. Tlie former bodies re.snit 
from analytical and the laltcT from synlhetie 
ebanj^es. If the process Is ear<‘fully eondn<*ted und(‘r 
hl^h t)reKsure tlie i>olnt of scission Is diris*ted mon; 
towards tlu* middle of the inoleeule with the forma- 
tion of a pn'yxmderanee of Ibild products, mainly 
llKht oils. Tli(‘r(‘ Is also a smaller teas yhdd and 
the hlKh-boilln;; toutth residues are poor In hydro- 
gen. If, on the otlKM- hand, th<‘ pressure is dimin- 
ished, the point <d’ rupture Is displaced more and 
more towards the ends of 1h(‘ nioh'cule. This 
n'Hulls in tin* production of much heavliu* and .also 
of much diahtf'r mole(*ules dVpieal of tin* latter 
ease Is tlu' j)roductloii (»f oil gas from tin* d(*stiu<’- 
tlv('. distillation of gas (»il at 70(1^ to d’ln* 

oil gas has a very high calorific and ilhimln.iting 
value and is a<‘companied hy nnwh t.ar and low’- 
bolllng hydroearlHUis which may Ix' r(Mnove<l by coin- 
presslng and cooling. Extreme eas(‘s of the destruc- 
tive distillation umh'i* tin* conditions inst .speeilhMl 
an* the ei’acKIng of aromatic hydrocarbons at 
tem|M‘rat un‘s abio (* SOO'^ lKih^(\ Tl(‘n‘ tin* gas yield 
la gr(*ater but tin* (alorltie xaliu* is low(‘r than that 
of oil gas. At still lilgher temperatures langlng 
from 1000^ to 1200'’ (\, m(‘thane. hydrogen, and 
carbon are the chief products. The yh‘lds and 
analyses from a largi* numlK'r of gas oils are 
tabulated. The oil gas was compressed at 10 to 
18 ntinoHi)lu‘r('s pressun* and tin* condensed liquid 
exanihn'd. On fractionation isopn'ue, henzene, and 
tolu(‘ne wi‘rc identltied, also (*ondensation products 
on trealnn'ut with aluminium chloride, q'he author 
recoimnends the j)yrogein‘tlc formation of lao])rene 
and aromatic hydrocarbons from the liquid oon- 
dens(‘d from oil gas as n bettt*!’ method of utilising 
masut. At the AIk) oil-gas works the gas from 
200,01)0 kilos. <»f mastit gas oil >lelded a C(unh‘nse<I 
liquid containing .*121 kilos, of pun* isoprem*, .’lOoO 
kilos, of benzene, 1120 kll<*s. of toluene, and 2000 
kilos, of oil gas benzine. The value of tin* products 
obtained from the xvorklng U]) of masut in this 
way is 21, times that > l(‘lded by tin* usual method. 
The author suggests th.at the total immnt shouhl 
Ik* treated as follows; 10‘;', tor fully r<'line<l pro- 
ducts (bd)ricatlng oils, etc ). 1.7*’', for fuel. 1.7'' for 
cracking. Tn lids case tlu'ie would In* foimed 
from 2.r>S4.000 tons of masut, after cracking: 
1,1011.746,000 cub m, of oil gas, t.lSU.OSU kilos, of 
iMopr(*ne, 6S. 46.^5.080 kilos of iH'nzi'm*, 12. .778,210 kilos, 
of toluem*. and 11,108,800 kilos, of' oil gas beir/ine. 

A E D. 


o hours at 250^—280° 0. In this way solar oil 
treated with Iron as catalyst yielded 65% of dis- 
tillate of sp. gr. O-SI'm, whilst >vllh aluminium as 
catalyst the yield was 70%. The decomposition 
products are saturated comi)ouiuis of pleasant 
odour, and (h> not alter in the air. Tlie highest 
yield of aromatic compounds is obtained by crack- 
ing at 600'^ und(*r a pressure of 18 atmos. 

- C. A. M. 

Hitiimvn: ('i))H‘(;ntnitum of the oplicallif active con- 
stitucnl.s of — h}/ means oj o^one. .1. q^iu.sz. 
<2iem.-/eil., 1!)1!), 43, 22.7. 

WiiL\ cnnlc* petroU*iim is treated with ozoiie, 
ozonldes are pn*cipilated. lly more proloiigi'd 
tn-atmeiit with ozone, otlu*i' products are formed 
wliieli, unlike the normal ozoiiides, are not com- 
pletely in.soluble in i>etroleuin spirit, but may be 
converted into insoluble products by addition of 
<‘au.stic soda or anliydrous tin tctraclilorldc. Ex- 
l)eiimcnls liavt* ]x*en cairiod out with two kinds of 
aspliall. a crude oil, and a bitunu'ii. Tlie solution 
thereof in petrol sjiirit was evaporat(‘d, the residue 
dlssolv(*d In cliloroform, and ozonised. The ozonisa- 
tion was stopped wlieii the liquid cleared. There- 
after the oil was treated with anhydrous tin t(*tra- 
eldoridc*, then with eauslle soda, and eonsiderable 
IK*trol(*um s[>lrit and filtered. The optical activity 
of the tlller<‘d oil w.as d(*l('rmined after evai)(»ration 
of the iM‘lrol(‘um spirit. The jiroccss of solution, 
ozonisnilon, etc. xvas n'jx'atcd a mmiln'r of times. 
Tin* proc(‘.ss did not yii'ld wadl-defincd ])roducts. 
resins alone b(‘ing invariat)ly obtaiiu'd. Syrian 
Mspbalt Ueld<*d an oil wbleli in a lube 20 cm. long 
gave an o]>tieal rotation at 20^(7 a^l 40°, the 
eorr(*sponding values for llu* oils derlvi'd from Val 
de Travi'rs as|>bnlt. and a ('iiide petroleum from 
Alsaei* b<*ing respix-l ively a- 2 4° at .20° C. and 
0 = 18° at 20° (7 .\ fraction from Wi'ls bltnnu'n 

(bill. 270° 27.7° E at 14 mm. mercury iin'ssnre) 
and ]>oss(‘ssing jin optical activity in a 20 cm. tube 
of 208 saccbai imeler di'grcM'S yi(‘ld('d an oil W'itli 
a )*otnlion of It) sacc!i/n'iim‘t(*r degrci's in tiu* same 
tube. .T. S (J T 

Tar tutu ient nil/ (h/ Ibiilin c 1 1 1 


Pa’IEMS. 

Tool and the like; Washcis foi W. 11. Stobai't, 

lUshop Auckland, Dnrham. Eng. Pat. T25,78l, 
20.4 18. (Appl. 7246/18.) 

A noecKR mount (*d on a wa^ighbrldge is charged at 
the toj) with coal to lx* washed and the waisliing 
water enters at the bottom. The niatei ial is agitat(‘d 
by a revolving stirrer and the waslied coal dis- 
charged at the lop at another point. Tlie w^*igb- 
brldge tips with a predetermlneil amount of heavy 
material in the liopjR'r and eompl(‘tes an electric 
I’hcuil which operates ineelianism to discharge the 
material hi the liopjx'r. Aft(‘r discharge, the current 
is inli‘i’rupted till the weighbridge tips again. 

• -W. F. F. 


Petroleum oils: (7v/rA/m; to obtain pehotrinn 

spirit and niomatie hiidroeaihoiis. A, P. I.ldon7 
Petrolenin. 1017, 12, ii;: 127. (’hem. Zt'iitr., 1010. 
90. 11,, 200. 

Tn “ oiM(‘king ” solar (»ll In the iu'i*seiK*e of ferric 
chloride or aluminium chloride it is advantageous 
to form the anhydrous catalyst during the process, 
h^or this purpose the oil is mixed with iron or 
aluminium and a current of hydrogen chloride gas 
passed througli the mixture, wliereby the i-osultlng 
nascent hydrogen promotes the formation of 
saturatetT conqxmnds. The process t^kes from 2 to 


[Furnace] apparatus for burninff pondered fuel. 
A. S. 7Iai)ii. Sclu'iK'ctady, N777, by E. D. Mann, 
Administratrix, Assignor to General Electric Go. 
U.S. Pat. 1.21)8, .720, 2.7.3.11). Appl. 20.7.16. 

A FUUN\('K is provided with a s(‘rk*.s of biirn(‘r.< 
across the front for burning poxvdered fuel. Bach 
burner is closed at its outer end, and iiow’denKi fuel 
and air ai“e fed into it tangentially. The tangential 
inlets of adjacent burners are on opposite sides so 
as to produce rotation In opposite directions, 

— W. P. F. 
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Coke ovens; Horizontal . E. c. R. Marks, 

London. From Soc. Praiico-nelge de Fours 
Coke, Brussels. Kng. Pat. 12(5,180, 2:{.5.18. (Api)l 
S583/18.) 

In horizontal coke ovens with by-pnxUiels n^covery, 
heat regenerators are provided iind(‘r the ovens. 
Each half of I he pier walls of tlie ovens is furnished 
with a combination of vertical and Iiorizontal lines, 
together with suitable Hoor Hues forming a sum 
imdrieal arrangenu'iit of two distinct and 
cinaiits, each comie<*t('d at one end to one of the 
heat regene ni tors, \\hieh are arr.uiged in j)airs. The 
respective circuits are j^rovided with burners, and 
the products of (‘ombustion pass to the other lu‘.at 
regenerator of the several pairs. The two circuits 
are traver.sixl in reverse directions during (he same 
I)eriod by currents of gas in combustion. I)am])ers 
are provided in tlu‘ various Hues, that in the Hoor 
flue operating also as a sliutting oil’ device. 

— J. S. G. T. 

(hix retdvts. F. .T. Ihiuci'oll and .1 U Hansford, 
New liarnet, Herts Eiig, Pat. 12r»,12t, 27 4 IS 
(Aj)pl. 7i;n/18.) 

Con. or othc'r material is fed into the^ lower end of 
a vertical retort of the int(‘rmit tent or continuous 
type, and is forced upwards b.\ naains of a suitable 
device such as a screw conv<‘vor, Definite quantities 
of o.vygen or air and steam are ltitroduc(‘d into the 
top of the retort, and pass downwards through the 
heated carbonac(*ou8 mass. th(‘ t(‘mp(‘rafure of 
which increase's from bottom to toj). The gases 
generated are removed through {'\I(s In the bottom 
of the retort, which is the colde'st zoiu* in the 
retort.- J. S. G. T. 

(}ns producers and method of worhint/ the satfu . 
J. Stewait, (ilasgow Eng Pat. 12r>.(5K(), <1.2 IS. 
('Appl. 21.S2/18.) 

A MiTi.Tiei.FX’iiAMnFu gas producer coint)rlses one or 
mor(‘ horizontal down-draught cliambers, and a 
vertical uicdraught chnmbe'f. If desired, the down- 
<lraught chambers may be inclined at an angle to 
the horizontal. The outlet e'uds of the horizontal 
chamlM^rs open into the vertical chamb<*r near the 
upp(‘r end. The o[»eratlon of a sliding grate at (be 
rear <*nd of (he horizontal chamix'rs controls the 
supj)ly of heal(‘d fuel from the horizontal chamix'r 
to the vertical chaiulM'r. The horizontal c]iamlx*rs 
an' provided near the outlet <'n<ls with gas outlets 
connected with tuyeres oiH'uing into the lower fairi 
of the vertic.'il chamlH'r. .T. S. G. T. 

I'ueloas; Apparatus for the (jeneration ftoui in- 
eaudeseeut earhonaceous material of - for use, 
in internal comhustlon eiif/ines. .T. W. I’ark<*r, 
Harrow, jind E. Goldsmld Al)rahains, ijomlon 
Eng. Pats. 12(5,140, ,*5 7)18, jind 12(5,172, 17.5 18 
(Ai)pls. 71.‘ir) and S200/1S ) 

A OAS generator of tlie vertical or inclined lyp<‘. 
through which st<*ain and air are p.ass<*d, is 
mounted on liollow trunnions so that it may be 
brought to a substantially horizontal position, ami 
is provi<led with a n*moval)le fire-grate enabling 
the clinker and ash to l>e removed from the genera- 
tor without risk of extinction of the Hre. An ash- 
pan Is connected with the fire-grate, and Is re- 
movable therewith. Tlu' air supply to th(‘ lire-bov 
is preheated In a jacket surrounding the sairn', and 
communicating with the upper end th<‘r(‘of by way 
of a row of hole.s in the fire-box w'all. A similar 
row of holes opens from the lower end of the jacket 
into the space below the fire-grate. A steam RU])pIy 
is derived from small boilers furnished with jets, 
mounted in the fire-box, or in or on the fire-box 
wall on Its lower side, and movable therewith. The 


supply of water to the boilers Is controlled by 
means of float valves. In oi>erution the maximum 
temiKwature Is attained In about (he middle region 
of the generator, and the fuel gas is withdrawn 
from this region. In a modification a .I-shaiKMi 
generator, not mounted on trunnions, Is us(‘d. 

~J. S. G. T. 


I.i</ht minnal tnls [turpentine suhstitute]; Method 

and apparatus for producinfj from petroleum. 

A. L. Thomsen, E.^bjerg, Denmark. Eng. Pat. 
1*2<5.nSH. :5..5 IS. < Apid. 1M)()(5/17.) 

A MixTuuK of iK'troleiim (c </., 100 kilos, of “ water 
wbitt' ’’ grad)') ami an acpieons alkalini* solntton 
{e.f/., .‘5 kilos, of mm1;i und :5()0 kilos of water) is 
<llstill(‘d in a Vi'ssi'l lu'ulc'd (») a eonstant lemj)era- 
hire between 0.5^ uud for 5 to 10 hours, 

i.c.. until about SO ';, of |K'troleum is converted 

into a light oil. A gl))bnlar still Hllc'd with a sti'am 
jack)'! on tlu' onlsiib' and willi an internal sb'nm 
coll is used, and a dircf't steam supply to (he still 
is also provbb'd. 'The reliiu'd oil has s]) gr. 0 772 
0 700, and may be cuqdoyt'd Jis a turpcullne sub 
stitulc 1. A. 


Oil; Apparatus for drh j/dratiiuf . F. W. 
MeN(‘ar, 1M«'nlo Park, and P. E. T5owl)‘s, |nn., 
Rewanl. (’'allf. F S. Pal 1 .207..*57S. IS .*5 tO. Appl., 
2 10.1(5. 

On, Is <'leetrically «l('li\ <lralcd In a tank wbleb has 
a conductive Inner siirfaei' and Is provided with 
a nuirilMT of annular ('ler trodes spacc'd axially and 
e<)nnecf('d to om* si<b‘ of n source* of electric energy 
ami also to tlic comim'tlvc' surface*. Ib'tvveeu the 
annular e'lcctrrHb's Is a s(»rlcs of disc electrodes 
spaceel axlallv fn>u) tli(‘ annular (‘Icctrodes and eon 
neeted to the otlu'r side' of the souix'e of electric 
e'lu'rgy, l<*Mvliig a spae't* for tlu* flow of liquid 
through tlu' suc(‘e*ssiv(' annular elt'etrmies and 
rouml tin* suc<‘cssiv(* eliscs 'I’l>e s])jK‘ed electrodes 
of opposlle polarity may Im* nrrange'd closer to- 
gellu'i* at llu' top than at llu' bottom of the tank. 

G. A. M. 


Emulsion -oils ; Treatment of F. M. Rogers, 

Assignor to Standard Oil Co , Wbillng, Tnd. U.S. 
Pat. l,290..*5Sr), 1.4.11). Ap))!., 2(5.1.18. 

Tmk sodiuu) sail of a sul|»bonlc acid ]>rodueed by 
suipbonating a mim'ial oil is adeb'ei to an ('mulsion 
of mineral oil ami water (c.f/., “ bottom settlings ”) 
at (he rate of \ to 4 1b. of the salt p(‘r barrel of oil, 
and tin* mixttire is niaintalned at a raised tempera- 
ture until 11 se'pa tab's Into layers. — L. A. C. 


Associated liquids [mineral oil emulsions']; Method 
of sepnrntinq — . Method of and means for 
separntinq water from heavy-oil emulsions. 
C. W. Me-Klbbcn, Houston, Tex. U.S. I’ats. 
(A) 1.2!)H,5S1) ami (a) 1,2!)!),51M), 8.4.11). Appl., 

14.12.17 and 24.10.18. 

(a) An oil-water ('inulsion Is passed through a rela- 
tively long conduit in which if Is suhj<*ct(‘<l to the 
aetlon of a eoiilinuous uniform electric ficki hetwetm 
electrodes within tlu' conduit, the velocity of the 
emulsion iK'iug suflieleiit to break up the ehalns of 
polarls('d wator globules which l(‘nd to form 
Petwoen the eleetrodes. The oil which w'pa rates out 
Is led away, (a) A hoavy-f)ll emulsion is heated to 
vaporising* FK)lnt, and (he liquid Is then passed con- 
tinuously through an Inh'nsllied electric field. The 
var>our8 are eondeused, the liquids are cooled below 
the vaporising point, and the water, after settling 
to the bottom of the vessel, Is automatically 
dIscliarge<l.~L. A. 0. 
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Motor fuel, C. L. B. Mueller, .Toilet, 111. U.S. Pat. 

1,297,388, 18.3.19. Appl., 21.10.JS. 

A FUKL oil comprlHes a nilxfnro of aulhracene oils 
dlasolvcHl In tlie oil.s derived from (he frac- 
tional distillation of coal tar, with the products of 
the distillation of crud(‘ pi troloiirn up to .T>0® C. 

-B. N. 

Solidified liquid furl; Jofufttldc and process of 

makinf/ thr sanir. T\ E. roultoii, Boston, Mass., 
As.sij^nor to S. Stfuaian and Co., Brooklyn, N.Y. 
U.S. Pal. 1,2!)9, lOS 1.1. 19. Apj)!., 10.4.15. 

A HOI. in liifiisihic furl conipris(‘H colloidal pyroxylin 
and alcohol, or alcohol and idhcr, the pyroxylin 
bclriic In Milliciimf quantity to retain the alcohol, 
under normal eondltlons of commercial handlinjj: 
and UHo.— .J. S. G. T. 

[Mineral oil\ stills; Apparatus for removing deposits 

from . N. W. Thompson, Oakland, Assignor 

to Shell Co. of (hilifornia, San Uranelseo, Cal. 
TJ.S. Pat. 1,29S,(;02, 25.3.19. Appl., 27.8.17. 

In a vertical still the oil under tnaitment flows 
down the inner walls and the vaixairs formed pass 
away through holes in an axial iiollow column. 
Scraping devices arranged to remove de]»o.sIts from 
the InniT walls of the still are mounted on the 
hollow column which is rotated during the dl.stllllng 
ojxii’atiou. -T. St. 

Mineral oils; l^roctss of Irratinq . C. J. 

Grmistreet, VVidisler Crovi's, Mo., Assignor to 
Gasoline Corporation, New York. TJ.S. Pat. 
1,299,172, 1.1.19. A|>pl., 31.3.13. Uenewe<l lO.S.lS. 
Hb:avy mineral i3l together with steam is run 
through a continuous unobstructed coil of pi|x.* 
malutalii(‘d at 900^-1200° F. (about 480^^— (>50^ (J.) 
at such a rate that 52 galls, pass through a pipe 
IJ ins. In diameter and 100 ft. long in 0-0 mins. 
Solid and semi-solid ingredlent.s of the oil are 
broken down, and tlu* resulting oil, of density 
about 48® B. (sp. gr. O TSO), and richer in oleline.s 
tlian the untreated oil, is volatil(‘ witliout residue 
at ordinary tempera I ures.—L. A. C. 

Gasoline; Process of ohlainimj fium hifdro- 

cartnm qases. J. B. Garner, Assignor to iloiM‘ 
Natural Gas (Jo., IMttshnrgh, Pa. T^S. Ihit. 
l,29il,455, 8.1.19. Appl., 18 1.17. Kmu'wed 20.8.18. 
HvnKocAimox gases containing gasoline are treated 
at lirst under normal pressure, then under a 
pressure consldm-ably greater than that of the 
atmosphiue. willi a solvent capable of dissolving 
gasoline. Tin* pressure is then rediieed somewhat, 
W'herehy const Ihn'ots lighter than gn.sollne whieli 
have been absoibed by tin* solvent an* removed. 
The gasoline is subsequently r(‘eovered from the 
solvent. ~U. A. C. 

Paraffin war; Provens a)id appaiatus for punff/inif 

crude . A. Ji. G. Delme, Halle. Ger. Pal. 

310,850, 17.3.18. 

The paratlln wax left In tlie liller-press after the 
removal of tin* lieavy oil is waslied out by means 
of a light oil (benzine or tin* like), wbicli is luofer 
ably cooled to at least 0® (\ The fllier-press used 
In the process has special outlet channels for the 
light oil in addition to those for the heavy oil. 

~ d. A. M. 

Sulpha acids from mineral oils and petroleum dis- 

tillates; Process of ohtaininp . W. Happach, 

Malmfl, Sweden, and Sudfeldt und ('’o., Melle. 
Ger. Pat. 310,025, 24.0.13. Addition to Gor. Pat. 
204,785/13. 

Tun products prei^ared as described. in the chief 
patent by means of fuming sulphuric acid are 


washed with water, and the solution containing the 
sulpho acids Is treated with a small quantity of 
methyl or ethyl alcohol or acetone. The petroleum 
hydrocarbons separate and form an upijcr layer 
whilst the sulpbonic acids remain in solution. 

~C. A. M. 

Pulverulent fuel; Firc-hoxes for hurning . 

E. C. K. Marks, London. From Fuel Saving Co., 
New York. Eng, Pat. 125,708, 20.4.18. (Appl. 
T9(»0/18.) 

Sfe TJ.S Pat. 1,200,088 of 1918; this J., 1918, 404 A. 

Distillation gases of coal; Purification of . B. 

(Ji.sel(*t and C. Deguide^ Brussels. Eng. Pat. 
9780, 5.7.I.5. Int. Conv., 0.7.14. 

Sfe Ger. Pat. 2!)7,101 of 1915; this J., 1917, G37. 

II j/droenrhon oils; Pioccss for ti ansf arming heavy 
— — into lighter hj/drocarhun oils. R. (Jross, 
Kansas (Tlty, Mo., U.S.A. Eng. Pal. 120,103, 
3.4.18. (Appl. 5704/18.) 

See I\S. Pat. 1,2.55,138 of 1918; this J., 1918, 200 a. 
Liquid-fuel finnaee. Eng. Pat. 125,029. 8ce I. 
Hjfdrogen. Eng. Pats. 120,251 and 120,250. f^ee VIL 


IIb.-DESTRUCTIVE distillation ; 
HEATING ; LIGHTING, 

Refiecting power of tungsten and stellite. W. W. 
Cobleniz and W. B. Emersou. Bull. Bureau of 
Standards, 1918, 14, 307-310. 

It has already bei'ii observi'd that the curve repre- 
senting the radiation from Incundescenl tungsten 
lllameuts corresponding to various wave lengths as 
ab.seissie, showed (‘levatlons in the region 0 8/i— ODg. 
The reflecting i)ower of four samples of tungsten has 
since be(*n measiirc'd in tlio region of tlu* spi'Clnim 
from ()5/i to 04), u, employing a mirror siK‘ctrometer, 
tluorile ]>rism, and a vacuum thermopile of bisnuith- 
slher. Tlu* n'tlecting power of the tungsten was 
de1i*rmliu‘(i by comparison with a freshly silveri*d 
glass mirror, or, for tlu* region 0-5/x to 1‘2/x by com- 
parison with the relli'cting power of the hypotenuse 
face of a rigid -angk'd glass iirisin. The ridlectiug 
power curves of all tlu* samples showed a marked 
de|)ression at 0 8/q and a similar indentation oeours 
at l'3/i in the relleetivity enrvi* of the juire m(‘lal, 
but is absent from that of an impure sample. Tlie 
retleeiing powi'r rises nliruptly from 50% at 0 5/^ to 
90% at 2/j, and thereafter ineri'ases gradually to 
90 Vo at 0/t. Tlu* depression at O-S/i Indicates that 
selective emission must occur in this region of the 
speetrnm. The reflectivity curves indicate that the 
luminous etiieieney of an alloy of tungsten In which 
the miniinnm at I’.'i/j is obliterated is higher than 
tliat of pure tungst(*n. The reflectivity of stellite 
(an alloy of cliromium, cobalt, and molylKh'iuim) 
lncr(*ase.« graduallv from 05% at OO/i to 88% at O/x. 

-J. S. G. T. 

Pa'I'EMS. 

Varbonacrous substances ; Trent ment [distillation] 

of . IT. IT. Mnlliner, London, and A. T. Kent, 

Sutton, Snrrev. Eng. Pat. 125.098, 21.3.18. (Appl. 
5014/18.) 

('ARHoxACEors material, e.g., eannel coal or shale, 
Is snbjeeted to distillation within a vertical retort 
of the continiiouvS or seml-contiuuous type, wherein 
respective temperatures of 500® C. and 200° C. are 
inaliitalned at the bottom and top. Steam, coal-gas, 
or water-gas, at low pressure Is continuously 
supplied at the bottom of the retort and passes 
upwards through the charge.— J, S. 0. T. 
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^ yactium electric discharge apparatus for lighting. 
The British Thomson-Houston Co., Ltd., London. 
From General Elect rlo Co., SeliemHtndv, N.Y., 
U.S.A. Eng. Pat. 12o, 201, 0.4.18. (Appl. >>917/18.) j 
A v.ACUUM electrle discharge apparalus comiirises a ' 
sealed vessel containing solid elongated inelal (4e«*- 
trodes, mounted side by side and spaml apart to 
form di.scharge gni)S. The alinosi)here of rare gas . 
of good conductivity, siicli as neon or lieliuin, is at , 
a pivssure of about 1 nun. of nuuvnry. so that a ! 
potential of 220 volts will establish and niaiiitain a j 
luminous discharge from tin' ehadrodes, consist ing' j 
almost Rohdy of the negative glow. H^he elec- ] 
trodes may be mount (m1 «*onceiit rically abf)ut tlx* i 
longitudinal axis of the bulb, alternate electrode.s I 
being of oppo.sito polarity; or the positive electrode • 
may be mounted near the axis of the bulb, with the ' 
negative electrode formed from a numbio* of nniallii' 1 
members mounted concemt rically with and parallel * 
to the i) 08 itive electrode: or a central glass liub may i 
be provided with rmlial arms, and tlie elongal^al ; 
elC'Ctrodes mounted on them.— 11 N. I 

Electric [o/c] lamps; Futne-ahsorher for . W. It. ' 

Mott, Lak('Wood, Ohio, Assignor to Natiomil 
Carbon Co., Inc. C.8. Pat. 1,297,287, 18.2.19. ’ 
Appl., 27.1.17. i 

The electrodes of (iectric arc lamps are adapl^al j 
to form an arc containing glass-etching tluorhlcs and | 
a fume absorber containing fused boric oxide, tin 
latter combining with the tluorides to form cemjdev 
borofluorides, or hydrotluoboric add, which an 
inactive towards glass.-— B. N 

Electric iucandcsccaw lamp; \ieial filament . 

L. Hamburgi'r, I). Lely, jun., and Naaml. 
Veniioots. Philips' (ihKilampeiif.abrlekcn, Eind- 
hoven, Holland. Oer. Pat. 211,054, 0.1.10. 

See Eng. Pat. 112,020 of 1910; this J., 1918, 234 a. 
Instead of calcium fluoride, sodium oxide, sodium 
phosi)hate, or sodium tungstal<‘ may be used. Pre- 
vention of blackening of th(‘ bulb is probably due to 
the formation of .a colloidal solution of the vaporhsed 
metal at the surface of lh(‘ salt layer. 

Electric incandrscrncc lamjis; (Unhon /tlamrtif 
filled with gas containing hj/ilroearlmns. (•. 
Schleslng(‘r, Strassburg. Ger. Pat. 211,101, 10.5.17. 
The bull) of a carbon tilanamt lamp is filled with a 
ujlxture of nltrr>ucn, nrgoji, or siinil.ir Imliflcrcnt 
gas, and a hvdrocarbon. Tlie n.scful life of tin* lanifi 
la about 800 “ ligbting ” boars. and the current 
cou.sumpllon is from -10 to 80^^', o{ ibnt of the unlilled 
carbon filament iamp.-.r. S. (J 'i\ 

Drying process. U.S. Pat. 1.21)9,791. Hce 1. 


m.-TAR AND TAR PRODUCTS, 

Tar luhricating oil. K. Bnibri. Stahl ii. Elsen, 
1919, 39, 402— 40(1, dOO— 474, 

By treatment of the anthracene oil fraction In the 
distillation of coal tar a good luhricating oil has 
been produced in Germany during the war iK*rlod, 
and it Is calculated that 150.000 tons should be 
available annually. Crude nnthracxme oil (b.pt. 
300°— 300® C.) Is cooled to a low temijerature, 
filtered, freed from the more volatile constituents, 
again cooled and filtered, and then treated In 
various ways to modify Its viscosity. Diagrams 
are given showing the viscosity of a number of 
samples at different temperatures In comparison 
with mineral oil. Its setting or solidifying point 
Is below -10° C. It Is rather difficult entirely to 


remove water, and also to overcome its lendency 
to deposit s<Hllmeut at low temperatures, hut cure 
III the distillation process has UhI to a (‘onsldcrably 
Improved i)roduct. At ordinary lemperatun‘s it is 
with difficulty miscible with mineral oil, but gpod 
uilinlxfure Is obtaliUMl af Itigher temix'ra lures. It 
is eoiuposed of a mixture of fluid and dissolved 
solid liydrocarbons of tlie aniliraceni^ and pla'ii- 
MiillinMie .serii's .'Mid IlK'ir liydro-derivullves, iogetber 
wllli compN'x aroma lie nitrogen and oxygen com- 
pounds. .M»‘(lu)(ls of .samiillng are described and 
transj)orlallon and storing an' considenal. A 
diagram l.s given illiist ral ing that, tlx* vlsi'oslty 
of a iiil\jun‘ of miiK'nil oil and far lubrleatlug 
oil is Ix'low tlx' iixMii of its eomponenfs. La born- 
lory and industrial lidirli'al ion b*sts are descrllxal. 
('omp.ir.il Ivc tests on a railway wagon axle loaded 

10 imll.'ilc luimiug conditions sluiwx'd lliat Ibe far 
lubricating oil iiniiiUahu'd as low' iK'.u'ing tempera- 
tures as luimu'al oil Similar suc<'cssful rcHulta 
w'crc oblaliu'd in a sb'am miginc and an altcrnalor. 

11 lias i)(‘cii adoiited by a works in Poclium, a 
larg<‘ .steel works in Kluuilsli Wcsiplialla, and the 
Slate Kailw'.ays, and is now usial for nearly all 
kindR (d Inbrlcallon. - T. II. Bu. 

Jtcnznl c.rtiaidion. SI I'lalr IVvllle. t^ce Fix. 

Toluol rccoicrg. .McBride and others. Sec 1J.\. 

Clacking pelioleinn l.hlow. Sec Ha. 

Paten'IS. 

Phenol or its homologiics ; Separating from an 

i aqueous liifuid. D. 4\vi'er, Stockton on-Tees. 
Eng. Pat. 125.(;2r>. 21.9.1(1. (Appl. 12,422/10.) 
Wa'I’eu containing plxuiol or its homologues in solu- 
tion is agitalc<i wKh nil rolKUiy.mx', or a solution cf 
nitrolKUizcne In a suitable diluent, e.g., 20% of 
nllrolM'n'/.ene in a mixture of eipial iiarts of solvent 
naphtha and crude benzol. The resulting jilienol 
solid ion is Ireali'd wllli alkali solution for removal 
of llic pIxMX)! e((* . aixl the cxtra(*ling liquid is used 
again. Ik V S 

1 (Uitholie acid \pl((nol\; Method oy making . 

j H 11. l>ow% Assignor (o The Dow Cixunical (]!o., 
Miiliaiid, Mich US. Pal 1,274,294, 0.8.18. 

I Appl., 10.7.10 

I Soniu.M plxMXixiilc Is produced w'lxm broinolK'nzene 
I Is lu‘alcd in <'I()scd vessels wllb a <lilnle alkali 
I lixilroxidi' solution undiT a [ircssnre of 20 almo- 
j KplxM'cH. Dn acidllicaflon iiix'uol of high purity is 
1 obtained.— G. F. M. 

I Penzene-wonosulphonte aeids; Pripnrallon of . 

(V)nq». dcs Prodiiits < 'liirnhpx's iTAlMis (4 de la 
CamargiK*, Sallixlri's, l''rarx,‘(‘. Eng. Pal. 12(1.0.'!!), 
7.11.10. fAppl. 15,!l(;0/!lt.) Int. Conv., 25 2.10. 
Addition to Eng. Pal 101,!)72 (this J., 1917, 705). 
Bknzkxe vapour is pas'-’ixl tbrongb a steam snper- 
Ix'utcr on its way (o I lx* sulplinrif* a<id, w'bich Is 
kei)t at a l(‘iiqK'ratnre of II'.O'^- 2()0'-H' Ajiparatufl 
is described for liotb inicrmll (<>rij and contlnixius 
w'orklng, in tlx* laltf'r casi* on the I'ouiilcr-cnrrent 
principle. —B. V. S 

Sulphonic acids; Alanufacturc of aromatic . 

Manufacture of henzene sulphonic acids. J. A. 
Ambler, Norwich, Conn., and H. D. Glhba, San 
Francisco, (kil. IJ.S. Pats, (a) 1,300,227 and 
(n) 1,200,228, 8.4.19. Appl., 10.1.18 and 20.1.18. 
(Dedicated to the pidjllc.) 

(a) a oo.vtimjous process In which the vapours 
‘ of the hydrocarlxin and of sulphuric acid are 
allowed to react, any excess of hydrocarbon along 
with the water formed by the reaction beix% 
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ivmoved aB vaiK>ur and any excesB of sulphuric acid 
along with the sulphonic acid Ixdiig withdrawn as 
liquid, (a) Tia^ piwe.ss is particularly applied to 
beiizeiUMiilphoiiic acids. B. V. S. 

Nitrophenoh; \fanufactutv of . Ih B. 

Macdonald and .1. (’alvcrl. Eng. Pat. 

21.11. h;. (Apfd. 

iK In tho in.-iniifacfiJiv of nitrophcnols hv the iuler- 
action of hcM/('n(‘, niti-ic acid, and inercuric nil rate, 
(he process Is carrle<l oiil in I lie presence of cariM>n 
dioxide, large <inanlllies of 2. i-dinltrophenol are 
formed. Tin* gas, under a pressure of about 1 atm., 
may clllier lx* passed into u mixture of the three 
reagemts, or first through eitluT the bmizene or 
nit lie acid contained In a separati^ v<‘ssel, the 
mi\»‘d vapours being led into the mixture of nitric 
acid and mercuric nitrate, or ben/xme, nuTcuric 
nitrate, and a portion of the nitric acid r(*spec- 
tlvely. In the (‘xamiiles given I grins, of mer 
cury, IK) grms. of nitrh* acid (sp. gr. I 12), tO grins, 
of bimzene, and 22 grms. of eariion dio\i<l(‘ 
are used, and the reaction Is allowed to 
proc(*ed for (1 hours at 4()°— r»0^ ( at the end 
of wlilch time th(‘ dlnltroidumol Is Isolated from 
the upper layer by the evaixiratlon or steam dis- 
tillation of th(‘ volatile <‘onstitu(‘nts.— (5. F. M. 

Nltrop/irtKfJ.s ; ManuftK'furr of -- — . D. B. 

Macdonald and .1. t\alv<‘rl. lOug. Pat. 1211, 0S1, 
4.i2.i(;. (Appi. i7,;{77/it;.) 

n'liE formation of 2 1 dinitrofilienol by the inter- 
action of henz(>n(‘, nitric acid, and nuu’curic nitrate 
Is facilitated by passing air or oxygen, or mixtunxs 
of air and/or oxygim with carbon dioxide, into 
the miction mixture In tlu' same inaiimT as that 
descrllKMl in iOng. Pat. 12(5,0(12 (see precxMlIng 
abstract).— (i. F. M. 

N-)(vth)fl-toa minophonol ; Pr(K‘('-'<K of manufact iirififf 

. N. llarger, Washington, D.(^. II. S. Pat. 

1,2fl7.(5Sr», 1s;t.l0. Ai»i)l., 10.12.1S. (Dedicated to 
the public.) 

N-.Mrrrini./eA\n\oi'nKNoi. is prepared by heating 
together quiuol and methylamliu' at 1.^)0° (i. for 
live hours.- (r. F. M. 

Mtiatcd voal tnr tJcnrnticcs; Tnattnp liquor from 
rcilnchig processes of . I. K,itst‘e, Phila- 

delphia. Pa. U.S. Pat. l,20S,.^)i:{, 25.2.19. Appl., 
20.1.18. 

Liquou which has Ikhui usimI to redinv nitrated 
coal-tar dmdvatlves Is eU‘Ctrolyse<l, both the metal 
and the acid Udng ri'covered.— B. V. S. 

Anthraquinone ; Purificdiion of . II. 1>. Gibbs, 

Gherrydale. Va., II. F. Lewis, rrbana, 111., and 
The S»'lden Go., Pittsburgh. Pa.. U.S. A. Fng. 
Pat. 125.820, 5 7.1S. (Appl. 11.072/18 ) 

Sfk U.S. Pat. 1,29:1.010 of 1919; this .1., 1919, 2S0 \. 

Motor fuel. U.S. Pal. 1,297,288, See ll.v. 

Resin from solvent naplitlui. U S Pat. 1,297, .'528. 
See XIII. 


IV.- COLOURING MATTERS AND DYES. 

Tvtrahmlronaphthalcnc : Preparation and proper- 
ties of derivatives uf and dyestuffs from . 

F. M. Rowe. J. Soc. Dyers and Col., 1919, 38, 
128-104. 

af'rCTHAH\DUO-o-N.uun’UYL.\MiNK, together with a 
small amount of ac-tetrahydro-a-uaphthylamlne, is 
obtained by tlie action of sodium and amyl alcohol 


on a-naphthylamine at the boiling temperature. 
With ethyl or butyl alcohol no or-tetrahydro- 
a-naphthylamine is obtained even in presence of 
sodium amalgam, mercurous chloride, a nickel 
catalyst, or dextrose. The process is conveniently 
carried out by adding a solution of o-naplithylamine 
ill amyl alcohol to boiling solvent naphtha or 
toluene containing metallic sodium. Under these 
conditions substitution of butyl or ethyl alcohol for 
a my I alcohol yhdds (lihy(lro-a-na])hthylamine, large 
colourless rhombic filates, m.pl. 27-5° C., which can 
Ik‘ diazolised and coupled with amines and phenols 
giving azo dyes dill'ering considerably in shade 
from similar azo dyes derived from a-naphthyl- 
amlm‘ or tfr-t<‘trahydro-a-naphthylamlne. A large 
number of derivatives of ar-tetrahydro a-naphth>l- 
amlne have been jirepared and their properties 
(hderniined, particularly their elTeel when substl- 
tuliug the eoiTesjioiidlug nou-hydrogenated deriva- 
llv(‘s in azo <lyes and in the siiliihlde fusion.— T. C'. 

Patents. 

Potonmof matter [Indanthrene]; P/od action of a 

. ,1. Morton, A. G. Dandridge, and Morton 

Sundoiir Fabrics, Ltd., Carlisle. Eng. Pat. 

12(5.112, 2.5 1 18 (Appl. 7009/18.) 

N-Dj u\ imo'l 2.2'. 1 '- \ nth h \qui noneazine (Indan- 

tlirene) is obtained from 2-amlnoanthra(iuInone 
and potassium hydroxide in much piinu* condition 
and in Indter yield than is possible by the method 
describ(‘d in Eng. Pats. .22:49 and 22,702 of 1901 (this 
,L, 1902, 219, 1.291) by carrying out the fusion in 
the iireseiiee of jiotassiiim chlorate. In the examph‘ 
givmi 7-5 parts of iiotassium chlorate is added to 
120- 200 parts of fused ixitassium hydroxide, tin* 
temix‘rature is allowed to fall to 200*^0. and 
40 parts of 2 aiuinoanthraiiiiinoiie is added. After 
heating for hour at 250° C., the melt is run into 
1000 imrLs of water, and bolle<l until the dyestuff 
is completely pn‘ci]»itated. The substance jireparcd 
In Ibis wav gives brigliL blue shades on cotton. 

— G. F. M. 

Picric aeid, Eiig. I2its. 12.1,1(50 and 12i),4(>L Sec 

XXII. 


V.- FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

Wool; Clcanimj [scouritiff] of with volatile 

solvents. H. Hey. J. Text. lust., 1919, 10, 118— 

r22. 

The uuthtir gives a brief survey of the scouring oi’ 
cleaning of wool by organic solvents, noting the 
more important points of practical value. Thi* 
solvent containing the giea.se should be evaporated 
at a low ti‘mi)erature to prevent darkmiing the 
grease, this Indiig particularly necessary when the* 
wool and solvent contain water. The finer quali- 
ties of raw wool, those generally containing most 
grease, are more likely to lie damaged by ordinary 
scouring than by solvent extraction. With a 
modern plant, the grease may be removed to any 
desired extent, but most of tlie suint and dirt must 
be removed by an after-treatment with warm water. 
Ihe solvent imist be removed from the extracted 
W(»ol before washing, or emulsions, which cause 
considerable trouble, will be produced; this diffi- 
culty has perhaps hindered the solvent scouring 
process more than anything else. The most modem 
plant consists of an outer casing of Iron for con- 
taining the solvents, and an Inner cage of steel, 
with a periphery of perforated steel plates, which 
is carried on a strong steel shaft. The cage is 
divided into four compartments, each fitted with 
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a door, which may be brought opi>o8ite to a door 
in the outer casing. The inner cage is made to 
revolve slowly when washing and very (jnickly 
when ctuitrlfuging. The drying arrangeinenis con- 
sist of large pipes or ducts leading from the top of 
the machine Ihroiigh a cooler and centrifugal air- 
tight fan to a heati'r. and tlien to the centre of 
the machine wher(‘ th(‘ liot gases are distributed 
through tlie material. Tlic \Nhole of tii(‘ oi»crations 
are carried out in an inert atmosplaue, .sucli as 
carbon di(c\ide or washe<l flue gases. The applica- 
tion of solvent scouring to carl)oniscd greasy wo(d 
is said to give Ixdter resuKs than tlie carbonising 
of scoured wool. Tin' law wool is treatial wltii 
acid, dried, extracted with solvent, am! then tlie 
burrs crushed and shaken out. The treatial 
n aliTial is then neotrali^ed and x\asln'd as usual. 

L. L. I. 

J'lar; Rvttivf; of - hit nmtns of harti na. U. 

Ijocsiu*. I’lnsehaii, Ittis. 22. r>sr> (iStl. <'h<*m. 

Zentr., 1919, 90 , IT., 28d. 

I\ <‘arrying out Itossi's proei'ss of leiting (lids ,1 , 
1!)17, 79), llax was hoik'd ior 10 iiiuis. and then 
treated with a cultivation of B. Comv.sii (which is 
closely allied to the butyrb* a<*id baelcna) in large 
^ats aerated from Ixdow. Afltu- feiiuenlution for 
oO to 10 hours at (la‘ llax had only a 

slight brown colour and was iieailv odourless. 

-C. A. M. 


opaque. Bast fibres of the bulrush tyix; have la tel \ 
found commercial use. The cells of the fibrv‘s 
IsolaliHl by the Scluilze method often incasuiv 
0-7 mm. in length, eaeli end of the cell 
ixdnted. ITuier the action of ammonlacal cupper 
o.xlde the raw lihre.s sejjarato into singh* cells; thes*' 
change similarly to cotton. Iodine In sulphuric* 
aiid givixsa dark blue colour, iodine in zlm* chloride 
a Aioh't, i)hlon)glueinol In hydrochloric acid shows 
oul> :i v(‘ry slight ilgnoeellulosi' rt'acllon, wliereas 
“ ruthiuuuin nul ” gives an inlense coloration. TIii‘ 
fibres of bn»oin give (xdls «)f 5 to 0 mm. In 

lenglli. 'Pin* iibn*s are slriiKxl, ami llu‘ ends of the 
cells roiimb'd. During In'jitimuit with ammonlacal 
coppiu- o\l(l(‘, till' iibres begin to swell and separate, 
and lb(‘ eutieular-lllvi' membrane dissolves, the 

latliT being spiral-shaped around the (‘ells. The 
lilu'e is free from llgnoi’ellulose but gives a n'actlon 
with “ ruthi'nlum led.” Hop filuvs app(‘ar vmy 
similar In hemp tibri's; the ei'lls ari‘ about 10 nun. 
long, the ends Indiig very sbaij^ 'rin* isolated 

fibres (Seliulze met bod) of lupins buvi‘ etdls of 

OS to 2 nun length Tb(‘ mids are both ])olntcd ami 
round: anunnniaeal eopjH'i- oxble atlaeks tlie td)re 
only slowly, ('otion grass (Rnojihoiinn) has found 
little ajiplieallon on account of Its bill lie nature; 
It v(‘ry strongly wilbslands tin* action of ammonia- 
cal copiMu’ oxide. 

The following tabb' givi's the re;ie(lons ordllTereiil 
grniips of fibres : 


\ tifctuhlc Udlilc Vomiiniutnr (lanunntiou 

of . K. llall(‘r. IVirber Zcii.. 30, 29— ;!;i, 
j;; -17. 

Tue aiillior gives a lairl^’ full acemiiit nf (be action 
of ((‘itain reagents upon nlan.^ of the vegi'table 
libri's, and puliils out tiie iiei_es.si(y nl studying the 
lieiiaviour of libies 1 ONaids reagents wlnui vie\N(‘d 
under tla^ ulinnnicroseoix*. Tlie luodmulon of 
Prussian blue, by tin* action of some tP*r(‘s on 
ferric chloride and potassium ferric.\anld(‘, which 
Dross and JJevan di'clared W’as due to the so-called 
liguocellulose eoiiteiil, of the fibres, has lM*en shown 
by tb(* author (this .1., 1915, 1047) to occur in tin* case 
of (vrtalii kinds of eotlon which do not (oiitain 
ligmx.’cllulosc. Kaklii cotton, a variety of L'o.y.s//- 
piion hirsutum, whlcli Is grown in Malta, gives an 
intense blue with leriic clilorlde and imla.ssium 
ferri(.*yaiiide ; it also reacts abiioimully with 
rultieiiium r(‘d with wdiicli it ghes a deep ihmI (xdoiir 
The deep blue colour produced by Metliylem‘ Dim* 
oil jute has b(M'U ascrib'd to the presence of (aiinin- 
11 ke substances, .lute, however, dix's not give a 
colour reaction with titanium chloride, wdnuims 
tannin gives a det'p orange colour. IntJ'restiiig 
observations were made under tin* mlcroscoiie of 
the action of amiiionia(;al copiier oxide upon Iibres, 
the fibres, in most cases, having lM‘eii Isolated by 
Hie Schulze method (nitric acid and potassium 
chlorate). With isolated juti* fibix'S this action Is 
at first slow; gradually Hie cells separate, lx.‘ndiiig 
sideways, and splitting into two portions. Raw 
jute, tr(uit(‘d in a similar manner, h'aves a brown 
tubular residue. Hie cellulose jiassliig into solution. 
The residue no longer giv(‘s a blue colour wlHi 
ferric chlorhh* and iiotas.siuni fei ricyanidc; it is 
not changed by Hie action of caustic soda, nor Is 
it dyed by Methylene Dine; II gives a blackish 
eoloiir with zinc clilorlde and iodine. The isolated 
tiemp fibre on treating wdth ammonlacal copimt 
oxide leaves a membrane which gives n vb»lct colour 
with zinc chloride and Iodine or n brown colour 
with sulphuric acid and Iodine; It Is iiisoliihle in 
caustic .smla, and gives a dark oJive-given with 
ferric chlorhie and potassium ferrlcya nlde. Linen, 
examined under the ultramicroscoiic, tunis dull 
and then almost completely dissolves when treated 
with ammoniacal copper oxide; netlle fibre, under 
similar conditions, rapidly torn.s dull and then 
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1'li(‘ above n'jielioiis an* Ibosi* of the raw fibrt's. 
With Hie isolated fibri'S Hu* reactions would be 
dilfen*iit,; for example the s(*imraHon may prodm <* 
o\yc(‘llulosc and this would givi* a loacHon with 
“ niHieiiium red,” wTnu’eas cellulose does not. 

L. L. 


\ ryotnblr filnoux luiri mutviidh and cellulose pt) ■ 
pared from tJnm; Scfirmr fur analytical cj ■ 
aminatuni of . D. (4. Seliwalta*. Z. ungew . 
(’hem., 1919, 32, 12.7 12i; (Si-e Ibis .1., lOlS, 
r»85 A.) 

For the deti'i'inliial loii of moisture Hie method of 
(IbsHllIng willi tolm-rie or iM-fioli-um hydroearlK)ii 
Is reeoniim'mied, .slm-e errois du(‘ to volatile oils 
etc. are Hu'n'by avoidml ami larger (piantltles of 
the .samtile may tx* employi-d in the ease of materials 
w'ldeh an* not uniform. In the determination of 
the fat and n-sln, (he result varl(*s with the solvent 
(‘mploy(*d; in view of accuiniilatcxl data the usual 
evlniellon with ether, followed by alcohol, should 
lx» ndained. Many materials, Including straw and 
Hult»hlte wood pulp, yield almost double the quantity 
of fat or resin to organic solvents if they are first 
subjectCHl to acid hydrolysis. It is suggested that 
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Taluea sbotild be recorded before and after break- 
Vn% ^OVJTV ttve ceW etmcturc with acids. Thp caicu- 
\aUon of the methyl value In terms of lij?nin Is not 
possible on account of flu* varhible eouslinifion of j 
the Iatt(‘r. Il Is Tjof ronsidcrcd Jik(*Iy th.il methyl- | 
pentoKium would Influciiee tlu* resulls of the 
methoxyl (*stliii;i lions, l»ul [xs-lins in irmterlals other 
than wood may c()nli ilmh* snhshinfi.-illy to the 
methoxyl v.'ilne, siiicr* |}j<'y yitdd methyl alcohol 
on treatment wllh dilute .acids. The method.s for 
the direct (“sfim.'ition of llL'niri as a residue from 
the tr(‘.Mtnj(‘nl with lii^rlily concentrated hydro- 
chloric oj‘ Hnljdinric aciils reijnire fnrtluT Invcstljja- 
tlon and may triv(‘ useful n'snlts. Possibly the 
determination ml^dit lx* iK'rforinod wltli greater 
accuracy art<‘r hrc'aking down the coll structure by 
acid hydrolysis, A.s n'gards the furfural value, 
since small <]uantlti(‘H of furfural arc derived from 
he.voses apart from [icnfo-sans. it Is preferable not 
to calculate lu terms of peiitos.aiis. A.s a rule, 
esp(?elal]y in the cas(* of unknown materials, 
the methylfiirfural vahn; should he expressed 
separately from the furfural value. The cellulose 
should lx* d(*terndned by (Toss and Rc'vnu’s nx^thod 
with a correction for tin* fnrfnnil value of the pro- 
duct; Kdiilg’s proposal for a pn'lindnnry hydrolysl.s 
of the material dfx's not afford snfflcb‘nMy j)re<*l.se 
data, owing to the attack on the cellulose Itself. 
The “ ac<*tic held value” as d('scrilK*d by Schorg(*r 
tthls J., 1017, SOT) would ar>P<^‘ai‘ he a valuable 
faefor In tin* characteri.s.atlou of fibrous materials. 
The nitrogen contc'nt iriay also play an Imporlant 
part In the characl(‘r!s,<ition of veg<'t.'il)le fibres other 
than wood and In tin* d<'l(‘nnination of tbr* purity 
of celluloses derlv(‘d from tlu’ui. In the <'\andna- 
tlon of ct‘llulose.s tin* estimation of the ” copi)or 
value” Is an acc(‘iif<‘d standard method, which Is 
used to express the di'grce of bleaching of the celhu 
lose. The rpuintity of cui)rlc hvdr()\ld<‘ ndsorixxl 
by the cellulose from cold Fchllng’s solution has 
been called the “hydrate oop])or value*’; more 
recently, the tc'nn “ degree of swelling ” has been 
preferred. Tin* “wood gum” value* is a eomplex 
expression u.sed for Indicating the portions of the 
cellulose and Ifs imimritie's whlcti an* soluble* in 
strong sodium hye]re)\ule*. This estliuatleui Is ])re- 
fernhly replaced by .a d(‘te*rudualiou e)f the a, ft, and 
y-ce'llulose fraetieius, ae'cording to the uu'thoel of 
Cross and lh*v!iu. .T. F. F. 

Flax and hiniji Vlivm'ivnl composition of 

. i\ ( 1 . Se’liwalhe auel F, Fecker. Z. angew. 

Chem., Filth 32, 12() -12!>. 

The snilchiug waste's, cemsistlng mainly e>f par- 
ticles e)f tlav and Ik'hij) wexals (“sprit” or 
“ sheave ”), weiv auiil\srd ncceenliug te) Se'hwalh«'’s 
scheme (sex* pre'e*edlug ahsliae*!). The* ash was fre*e 
from maugaue'se. ’riu fat and wax wen* e'stlmale'd 
In twe) ways wiMi dilTe'n'iil icsiilts, viz , by ex- 
traction with ether, followe'd by .aleediol, and by 
extractlem with a mixture e)f tapial veelume's eef 
alcohol and be'Uze'Ue*. It weuilel ai)iM'ar that alcohed 
alone Is capable e)f extracting certain snhslances 
other than fat. wav, and resin. In he)lh materials 
the choleste'rol te'st for resin was pe>sUh'e 
Attempts to e'slimate the lignin aecording te> 
Kdnlg’s melhoel by dissolving out the re*llule>se with 
sulphuric nciel did not give very reliable results. 
The folle>wlng mettieul with preliminary disintegra- 
tion of the structure by hydrolysis gave eoncordnni 
values, but too great reliance should not be plaecfl 
on their Interpretation: I grm, of substanct* was 
uiolstenetl with strong hydrochloric acid (sp. gr. 

In a stoppered bottle and heated for s<)me 
time; the stopper was then removed and the 
material In the bottle dried on the water bath. The 
hydrolysed product was collected on an asbestos 
filter, washed, and the material, together with the 
asbestos, was digested with 60 c.c. of 72% sul- 


phuric acid at the ordinary temperature for 1—2 
days. The residue was collected In a Gooch 
crucible, dried, weighed, Ignited, and the lignin 
calculated by difference. Pectin was estimated by 
von BVllenherg’s method (this J., 1017, 1190) by 
in(*ans of the methyl alcohol produced on heating 
with dilute Jicids. Pentosans were estimated from 
the furfural value according to Tolleus and 
I Krr»b(>r, th(* phlorogliicide precipitate lx*ing after- 
I wards extract'd with alcohol to give the iiiethyl- 
j furfural value, the re.sults of which, howi'ver, were 
I soiu(‘whnt variable, (’(‘llulo.se was u.stiinated by 
; Si(*l»er and Walther's modification of (Voss ami 
I Fevan’s method (this .1., 101.2, 07i), and since the 
j cellulose retaim*<l the greater ixutiou of tlie i)eii- 
I tosans, th(\s(» were de(lii(‘t('d from the r*(‘llnlo.se 
i r<*.sulls A siihstnntlal amount of acetic acid wag 
j formed on distillation with dilute sulpiiiiric acid 
t according to Schorger’s method. The analytical 
r(‘suirs are summarised In t!u* table below, together 
with th(‘ values of spruce* wood for comparison. 
It is to b' noted, how(*ver, that the woody portions 
of flax and hemp show a closer similarity to the 
elicotyh'dcutmH woods than to eouiferous woods, 
particularly as regards their high content of ix*!)- 
tosans and the* substantial yield of acetic acid. 
The* sum e)f the* proximate const it ueiits calculate'd 
freun the analytical re'sulls amounts to consld(*rnhl.v 
over 100% and Iho authors propose to reject the 
dire'ct lignin values, sub.stitnf ing for them tlie ave*]*- 
age* v.'iluc of 20—21% whicli has 1)ce'n established 
for the* wood of foliage trees. 


Cnlcnlatcd on dry ^ubstanoo 
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2 G8 i 

0 l)s 

0 U 

1 Fcllonbcig) 

i Acetic acid (S(*horgor'.s method) 

1 70 

t 04 

1 G 

1 l*n>toin. N / () 25 

2 70 

2 S5 

1 2 

1 Furfural 

n SI 

1.5 03 ' 

— 

1 lVnP)san 

25 50 

22 1 5 

11 

! Mothviponfoson 

0 17 

0 .51 


i Collulosc coJiPunin^r iHudosan 

G2 0!) 

: 7113 

GO 

,, c<)rrc( fiMl for pen- ' 

to'^au 

4G .55 

50 52 

.53 

Lignin (ivMiduo from 72% bul- 
pliuric acid) 

2:3 77 

.30 1.3 

30 



-. 1 . 

F. F. 


Has mask fabrics: Effect of exposure to weather 
on rubber — . (}. St. .T. rvrn)tt aiiel A. F. 

Plumb. ,1. Ind. Fug. Clicm., 1010, 11, 428--413. 
FAimiexM of eliffcreut luanufaeture ami consisting e)f 
tinely-woveii cotton slie*e*tiug covered with a rubber 
layer from 0 01 to 0 02r» in. tliie*k, doteriorate'd very 
slowly over a period e)f 100 days. There was a 
general relation between the amount of acetone* 
i extract and the' peruie'ahllity, and deterioration w’as 
more rapid in I lie* siiiiimcr mouths than In winter. 
Fabrics exposexl rubber side downwards she)we*el 
no appreeljihle* dete*rioratioTi over the whole porhxl: 
those exposed riibtx*r siele upwards, hut shielded 
from ultra-viole't light, eleterlorated at about the 
same* rate as those exposed to the direct rays of 
the sun. There was no apparent relation between 
the results of weather ageing and an accelerated 
ageing test at 120® C. The tensile strength of all 
the fabrics decreased by 16% during the exposure. 
Both the fahrV and rubber rotted when exposed to 
high concentrations of phosgene for 16 hrs. Analysis 
of the fabrics Indicated that over 10% of bitumen 
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was undesirable and that as hl^ as 20% of carbon 
tended to preserve the fabric. ^ especially when 
exposed to direct sunlight. Fabrics wilh a high 
percentage of gum (rubber) were more resistant 
than those containing a large amount of filler. 

— W. V, S. 


Mercury vapour lamps: Use of for traiijig 

fabrics, films, etc. M. Entat. Ann. Chini. Anaivt., 
1919, 1, 112-153. 

A SILICA mercury vapour lamp is useful for deter- 
mining the effect of ultra-violet ra^s on fabrics, 
rublx^r-p roofed fabric, cvllulose acetate sheets and 
films, etc. The efleotive area covered by the ultra- 
violet ray.s may b(‘ determined i)Iiot()graphi<‘ally 
and the exposure of the fabric is entirely under 
control. From 2 to 4 hrs.’ (‘xposiin* to the rays 
correst)onds wilh the effect of e\posur(‘ to sunlight 
for 30 days; the effects are analogous and can be 
determined by the usual ph.>sieal tc'sts.—W. P. 

Sulphite-cellulose.. Yocum and Kelson. See XY. 

Patknts. 

Coated fabrics; Impregnated and — . W. U. 
Perkin, Oxford, J. H. Alandlclx'rg, and J. Mandel- 
berg and Co., Ltd., AJanclu'sler. Kiig. Pat. 
125,li22, 20.9.1(;. (Appl. 13,;^l/ll).) 

The production of imi)reguated or coaled fabrics 
with compositions containing rubb(‘r, lilliarge, and 
sulphur, alone, or in some ca.ses along with other 
substances (see lOng. Pat. 121,495; this .L, 1919, 
357 A), gives a highly infiamnial)le coaling; these 
coatings are ivuidered non-lnfiammahl<* by the addi- 
tion of hydrated aluminium oxide or a.slH.‘stos, or a 
mixture of tliese ingredients. L. L. 1.. 

Animal offal; rroecstt of obtaining a tral-rproof 
matcjial v ith ptopcriics similar to those af raw 

silk fabrics ft urn . F. Schmidt, Wiir/bmg. 

Gor. Pat. 310,450, 10.8.17. 

Animal offal, e.g. ox-gullet, is dried, Immersed for 
3 to S days In 35% formaldehyde solution at 15^^ (\, 
thoroughly washed, and again dried.--C. A. M. 

Willow hark; Process of obtaining while . 11. 

Gexmaun, Berlin. Ger. Pat. 310,545, 15.11.10. 
WiLi/)\v bark Is treated with alkalis to neutralise 
the tannic acid. liy using more alkali a part of 
the bark is dissolved, enabling th(‘ Jibn^s to Ik* 
sc'parated in the usual way.— G. A. M. 


Waste liquors containing papa pulp and alhaline 

substances; Clarification of , 11. llofer, 

Sillein, Hungary. Ger. Pal. 309,400, 18.11.10. 

The liquor Is treated with zinc salts, especially zinc 
sulphate, which reacts with the alkaline substances 
present (resin size, calcium hydroxide, etc.) to 
form a precipitate which carries down with It the 
su8[>ended paper pulp. The clarify lug effect of zinc 
salts is better than that of the aluminium com- 
pounds commonly employed. The zinc salts may 
be partly replaced by magnesium salts. 

Sulphite-cellulose waste liquors; PuHfication 'of 

. H. Achenbach, Nussdorf. Ger. Pat. 309,503, 

20.4.18. Addition to Ger. Pat. 300,898 (this J., 
1918, 704 A). 

The process described In the chief patent Is applied 
to sulphite-cellulose waste lyes which have received 
a preliminary chemical or other treatment. The 
treatment with flue-gases is repeated several limes, 
and air is excluded during the process. 


Fire-extinguisher [from sulphite-cvllukm waste 
lyes]. L. Elkan Erben G.m.b.H., Clmrlotten- 
burg. Ger. Pat. 310,890, 10.5.17. 

Suii>nrnsHTi.i.UL(»sE waste liquor Is used ns a fire- 
extjngulshcr or as a constituent thereof. A dry 
fire-extinguisher may be* produced by mixing con- 
centrated sulplilfe waste liquor with powdered 
material.— .1. S. (L T. 

Artificial tin cad; Funnels or thread -guides for use 
III the maiiufai ture of——. E. Dubot, Bagnolet, 
l'’r;iiu‘e. Eng. Pat. 120,203, 2S.1.19. (Appl. 

2129/19.) 

Ifydiolgsis of esters. Eng. Pal. 125,153. See XII. 


VI.-BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Pleaching with hgpochloritcs ctmtaining free add 
or free alkali, and water fiom difjeient supplies. 
M. Frelberger, F;irber-/i‘it,, 19J9, 30, 85) —91, 

Diki'ERent solutions of blenching powder were pre- 
panal ami analys-'d. Tliesi* solutions were then 
u.s(*<l to t)|eaeh botlj llilii and thick malerlals pro- 
due(‘d fiom Egyptian and ollu'r cottons. The 
n'snlls are .sh()\\n in flu* following tablt*. 
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0*22 I 0 048 
0-23 I 0 043 


Nos. 1 and 3 were made with diHtlll(‘d water, No. 2 
with spring water containing Iron and manganese. 
The bleaching was carried out at 37° (k with ^ 
minutes’ immersion; the pl(*ct'H wene then washed 
with distilled water, soured, washed, and dried. 
A si‘Cond set of experimejits was made using 
.sodium and cnlelum hyi>ochlorlte solutions aiKj 
mixtures of these; they all contained 0’8 grm. of 
active Cl jKT litre. H(‘sults are shown In the table. 




1 TUlu matonal 

1 Thick material 

j Hypo- 
' cUlorito 

Excchs por 
llti-o 

! 

Wliilo 

M.Uhy- 
l0IJ« lillio 
colour 

White 

Xhahy- 

leuo 

blue 

coIt)ur 

1 Na 

Ka 

,, «0%Nal 
" 20%Caf 
„ ,00%Mai 
^50 %Ca / 
8 Cfi 

0 l.)g.Nu>('0:( 
0 Oj.-] k. „ i 
0 00.02 K.UC 401 

0 OlGg. lIClo’ 
0 030 g. H( 10 

7> 4> 0 
0 <6 

0 <7 

7 <H 

bobt 

% 

0 012 

0 012 

0 030 

0 0.3 1 

0 o;i2 

7 >1 >C 

r, > 6 

0<? 

7< 8 

hcf^t 

oa(h 

0 028 

0 029 

0 03 

0 033 


Experiments on the Infiuencc* of different amounts 
of sodium carhonah* on I lie bleaching effect showed* 
that up to a certain limit exc(‘ss of sodium car- 
bonate is benefieial. Under the exrw'rlmental condi- 
tions increase of the* free sodium carbonate beyond 
2 grms. per litre reduced the bleaching effect. The 
method of hk uelilrig willi warm hypochlorite solu- 
tions containing both calcium and sodium hypo- 
chlorite has be(*u used commercially for some time; 
it gives better results than the cold bleaching and, 
when dilute solutions are used, does not damage 
the cellulose. With bleaching powder solutions the 
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best results are obtained In an acid solution (HCIO), 
while with sodium hyp(x*hlorlte the solution should 
be slightly alkaline. The author considers that the 
electrolytic bleach sliould la‘ Ixdter than alkali 
hypochlorlh; solutleii.s luvijarcd from hh^ncjdug 
I>owder on accouiU of tiie varying amounts of 
s^Klium carbonalc iin'scnt in the latl(*r, W’hereas 
the eh'cfrolylic bleach If pn)/)erly ina«le should have 
a constatif alkali coiih'iil (Sih* also this .T., Ihl9, 
r)SA.)~J.. L L. 


r\'iF Nis 

lUcachini/ ptocfs^. G. Ornsleiii, X(‘W York, As- 
signor (o Kl(‘c(ro llleachlng Gas Go. G.S. Gats. 
(\) l,l’!lS,rML>. (ft) l.l>!>s,rM;!, and (c) 1.2t)H,5r)l. 2r).‘?.10. 
Ai>pl., (a, h) 2.12. KI, (<’) 1.12.10. Kenewed I.' 2.11). 
(A) Ih.KU’inNo Is enVcied willi a solution of chlorine 
in water conlaining not more than about 0 01% of 
clilorine. The chlorine is said to Ih‘ hydrolysed, 
vvilh forma lion of hypochlorous acid, all of ^Ahlch 
is present In the fre(‘ state, (a) Chlorine Is i)astM‘d 
into snlVieient water to eoiuert it eoini>letel> 
Into hypoehlorons aeld and liydnx'hlorle aeid, 
tiu' hydroelilorle neld foiuned iM'ing neutralised hv 
addltlori (d’ tlit‘ maess.i ry ani<Minl of a hasi<- 
n'at(Tial, vvlileh will conihlm- with li.\droeliIori<* aei<l 
hut not with hypo<‘iil()i oils aehl 'J’lie material to In* 
hleaehed is I realed with (lie .sidiit Ion at or soon after 
the tiriK* of its piejianit ion fc) Sodium eaihoiiati* 
in proport ifui reipiiri'd for formation of sodiiini 
eliloridi' and hlearhonale is used as basic snhslaiiee 
in till' jiroeess (l(’serilK‘<l under (a) 1.. L. 1. 

hke appd i al us ; l^crfouttrd h(<i)n lor 
— . 'P. llrnmlwood, Walshaw. II. S, G.at. 

1,21)S.287. 2r..:i.l<t. Appl., 10.7.17. 

Skk Eng. Gat 10:i,772 of lOH); this .1 . 1017, Tl.l 


VI1.“ACIDS; ALKAUS; SALTS; NON- 
METALLIC ELEMENTS. 

Ammonia; 0,ri(}at}i)n of — [to nitric add], W S. 

Landis. Cliern. and Met. Eng , 1010, 20, 470- 477. 

A\ ueoonnt, of the development of tl\e commercial 
o.\ldatlon of ammonia to nitric acid in Germany is 
a) veil up to the hegiuiilng of 1015, foIl<»wed by a 
description of the progress mad(' In the iiiduslry in 
America since the beginning of 1010 The catalyst 
used is platinum gau/e of ratlier U'.ss than 2^ oz. 
per square foot. 'Phe ammonia is obtained from 
eynnamide and it has h<*en found that, once 
activated, tlu* catalyst will work quite regularly for 
MM long as t\\o y<'ais witliout sjM'cial purification 
of the ammonia A iiecnlhir feature is that on 
changing from ejanaudde-nmmonia to specially 
purilled ninmonla or (Hike oven ammonia a new 
IH'i’lod of as much as ten days Is r(‘qulr('d for r('- 
acflvatlon of the catalyst txTore the former efli- 
clency Is restored. The h(*8t rale of working seems 
to la' about r>i— t; Ih. of ammonia per square foot of 
catalyser \m' hour. The Government plant at 
Muscle Shoals, Ala., has 700 catalysers capable of 
a normal jinHluction of 250 tons of equivalent 100% 
nitric acid ja'r day with an elficlency from 
(\vanainlde to acid of S7% and from ammonia to acid 
of practically 00%. Where ammonia can be obtained 
of suitable quality at the price of equivalent 
nitrogen In sodium nitrate the catalytic process is 
as cheap as the nitre pot process. The consump- 
tion of power on the Government plant for electrical 
heating of the catalyser was less than 1'7 kilowatt 
hour pt'r Ih. of nitric add.— W. H. P. 


Platinum gauze used as catalyst for the oMaOoit 
of ammonia; Data on - — . Table of weights and 
active surface of platinum, air space, etc., shown 
for unit of one square inch of gauze of given mesh 
and diameter of trirc. A. A. Campbell. J. Ind. 
Eng. Cliem., 1019, 11, 41)^—409. 

Thk data record('d are given in the following 
(able: - 



Dlam. of 
wiro. 
In. 

VVt. per 

Hfj. ill. 

(i nil. 

Air space 
persq. in, 

! of {raii/e. 
Sq. in. 

Surface ' 
porsq.ln. % 
ofKBUa). 

sTTn, 

80 I 

0 00*21) 

! 0 3;iSl;) 

0 6272 1 

i 1 3873 4 148 

80 ' 1 

0 oo:$o 

' 0 46:)92 

0 .3774 

1 3841 

3 401 

100 ' I 

0 0026 

0 42268 

0 3676 

1-0931 

4 013 

120 j 1 

U 0020 

0 20863 

0 3713 

1-4748 

4 902 

l.Ul 

0 001.-) : 

0 21000 

0 .)090 

1 4821 

7 038 

L'iO T > 

0 0020 

0 .37302 

0 1886 

1 0373 

3-243 


An alloy ccmsistijig of platimim, 00, and iridium, 
1%, is as (‘llieienl as juire platinum and has the 
mechanical advantag<‘ that a liner wire ma> he* 
drawn. - W. G. S. 

II UpocliIoioHs and and chloriuc monod'id*’. S. 

(iolds<*limidi . l»er . 1010, 52, 752— 7()1. 

.\(iUfxn s .solutions of liypocliloious acid, containing 
25V{, of the acid, are n*adil> obtained by distilling a 
mixturi* of chlorine hydrate and yellow im'rcuric 
oxide 111 a good v:u‘iium; attempts to prepare a more 
eonei'iit rated solution or the anhydrous aeld by dis- 
tillation of tills at'id in a moderate \a('unm and 
eondeusalion of tin* distillate in receivers main- 
tained at 0° G., -20” (\, and -S0°G., respectively, 
U'd to an unexiH'cled ri'sult, siniH' aiiueous hypo- 
ehlorous aeid (25%) was collected In llu*. first two 
vessels, whilst i>ure chlorine monox kk* was con- 
(k'lised in Ike third vessel, it therefore apix'ared 
that the aqueous acid eontuius two equilibrium 
systems (1) IIGlOI^ln^^-fOGl ” and G2) 2HGlO;^ 
H,()-fGljO. The latter sysU'in inis Ihh'u investi- 
gated by determining the jiartitlon eoetlielent of 
ehlorlm' monoxide between the solution and carbon 
t(‘traehloride. The equilibrium lies greatly in 
favour of hypo(‘lilorous acid so that an approxi- 
mately Y/5 solution contains only 0(i2%> of the 
aiihydrkk'. It Is suggestc'd tliat the well-known 
superior oxidising power of hypochlorous aeld in 
acid ns compaiH'd with alkaline solution is dm* to 
free eldorine monoxide.- II. W. 


Arsenic and; (iracimefrir determination of . 

L. W. VYinkk*r. Z. angew. Chem., 1010, 32, 122 — 
124. 

.\U8KMc a(*kl may he (k'termin(‘d as ars(*iiic sulphide 
after reduction witli potassium thiocyanate. The 
solution, eonlainlng 0 01—015 grm. As^O.., is treated 
wUh 10 e.c of hydiHichlorle acid and'S c.c. of 20% 
potassium thiocyanate solution; hydrogen sulphide 
Is then passed through (he mixture for 1 hr., and, 
after about IS hrs., the preciiiiiale of arsenic tri- 
sulphide and sulphur Is collected, washed, dried at 
100° C.. and weighed. As,0,+2KCNS=2K00N 
4-As^O, + S,: If de- 

sired, tiie arsimic trisulphide may be dissolved in 
ammonia, oxidised with hydrogen peroxide, and 
pnvipilated as ammonium magnesium arsenate, and 
weighed as such or after Ignition to magnesium 
jiyroarsemite. When aixsenie acid is precipiteted 
directly as magnesium ammonium arsenate, the 
solution, measuring about 100 c.c.j is treated with 
2-5 grms. of ammonium chloride, and 10 c.c. of 
magnesium sulphate reagent (magnesium sulphate, 

I 10, ammonium chloride, 5 grms., water, to 100 c.c.) 

[ is added slowly ; after standing overnight, the precl- 
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pitate Is collected, washed, dried, and weighed, or 
Ignited to magnesium pyroarsennte before tndng 
weighed. —W. P. S. 

Boric acid; Determination of — . P. Jaiinasch 
and F. Noll. J. prakt. Cliem., IlUO, 99, l-;u 
Thk authors recoriimend the iis(‘ of an alcoholic 
solution of sodium elhoxlde for tlie titi-alion of boric 
acid solutions; glycerol is added to ])r(‘vi'nt dls- 
KcKdatlou. To determine boric acid in minerals a 
portion of the sami)le is fiis<‘d with sodium phos- 
phate and melaphosphoric acid and (he melt dls- 
tilh'd with the addition of jihosphoric aojd ami 
methyl alcohol; the distillate is treated with a 
(lehnite volume of sodium hydroxide solution, 
evaporated to expel all imdhyl alcithol, then trca(4‘d 
with a quantity (^f hydrochloric acid equivalent to 
the alkali add('d, the solution hoik'd to e\i»el t‘airbon 
tlioxlde, and (he boric acid titrated as descrilHai. 

W. P. S. 

Ne/,soa electrolj/tic chlorinr rrli. (\ F Carrier, 
jiiii. Amer. Ek'ctrochem. Soc., Apr., 1019. 
(Advance copy.) 11 pages 
.\ iiisTouY is given of the commei<*ial di'velopuKmt 
of (h(‘ Nelson cell, which was usimI f4»r the U.S. 
Government plant at Kdgwood, Paltimore, the 
1 irgest single chloriD(j plant in th(‘ workl. ooOO 
eclls were used to give 100 tons of gas p(‘r 24 hours. 
The cell is described in P.S Pat. 1.14t»,2IO of lOl.'i 
(this .1., lOLA JXiO). It is of \ in sl<‘('l plal(\ wllli 
I' sliatKMl cathode plate of p(‘rforated sliet't ste^d 
sui)porting an asbt'slos diaphragin. and amxk's of 
graphiti* lx 1 x 17 in. lield by lugs 2J in. diam. 
and 12 in. long. 'I'lie top ol the e<'ll is inadt* of 
slate slabs. The diaphragin lia.s to Ik* r<‘neW4‘d 
once in six or eight nioiitlis. d’he cells are operated 
at 1000 amperes, and th*' eoniiiK'relal guarantee* 
sfXH'llies an output of 00 lb. (»f cblorim' and 08 lb. 
of sodium liydroxlde fnuii 120 lb of salt in 24 hours. 
The cell eaii be shut down as desln'd for short or 
long iK'i’iods witliouf daimig**, and (Oh's not n'qnire 
inurh lloor si^nee. A mnv i)roeess of treating tlie 
anodes lias been iMrfeel<*d wliicli inen*asos tin* lib* 
of the electrode |o ov(‘r two years. \V. II. P. 

Sod/um hifdrosuJfihiic ; Oirmieal det'orn posit ion and 
('IrrfKdptic ftn'tnatiofi of ■ . K. and E. .lellimdx. 

Z. pli.\sik. (’hem., 1010. 93, :;2‘1 .‘107. 

1\ aqueous solid buis and in .solid ion.s of sodium 
bisulpldti', sodium lp\ drosulphiti* is <h*eonipo.s(Ml 
aci'ordiiig to tlu? I'qiialious, 2Na .S.O^ - Na^S^O. 
d-Na^S^O,; Na.S,(),,d-n,() 2NaIIS(); The re- 
action is dimolccidar; the reaction constant Is pro- 
portional to tlie K<iunr(‘ of tin* hlsulphile eoneentra- 
lIoTi, and iiicri'ases normally with temperature. 
The electrolysis of sodium liydrosiilphite has beiui 
Investigated, particularly In resfiecl offho.se factors 
which Influence the hydrosuiiihiti' formation. Soln- 
fioiis containing 7% -8% of hydrosnlphlte were 
oblairual, but tliis eon.stitntes a very poor current 
yield. The poor yield Is due to decomposition of the 
hydrosnlphlte by local acidity prodnc<Hl at the point 
where sulphur dioxide is led into the cathode liquid ; 
io electrolytic n'dnctlon of hydrosnlphlte to thlo- 
snlpha to. and to the fact that the current Is partly 
transixirted by ions, which thus pass to the 

anode compartment and are lost. The loss occa- 
sioned by the migration of ions can be entirely 
avoided by the Insertion of a eoneent rated solution 
of sodium chloride between the anode and cathode 
cells; the CV ions (hen carry the current Instead of 
the S.,0/ ion.s. The loss due to local acidity may 
be avoided by leading the sulphur dioxide Into the 
solution in very flne streams and In several places. 
Electrolytic if'diutlon is avoided by choosing elec- 
trodes of a metal which positively catalyses the 
hydrosnlphlte formation and negatively catalyses 
the reduction to thiosulphate. Some varieties of 
lead appear to have this Influence.— J. F. S. 


Sodium penmwffanafe; Electrolytic proccHs for pro- 

duction of from ferromanganese. U. E. 

Wilson and W. (J. Uorseh. Amer. Electrwhem. 

Soc., Apr., 1910. (Advance copy.) 14 pagt^s. 

Thk luwsslly of providing pure and cheap sodium 
iKMiuangaiiate for use In the canisters of box 
nvspirators led the authors to investigate the laissl- 
billt\ of making this suhstaiice elect roly tically. 
Tin* only widely available anode material is ferro- 
maiigaiu'sc, which on account of Its great brltlle- 
ncss Is \ery dltllcull lo cast. Sullablc anodes have 
hovt'vt'r iHHUi obtained by casting in long bars, 
adding (vrtain dcoxidlscis, and cooling slowly in 
klcsvlguhr. The only catholyle suitable Is sodium 
hy<Iro\'idi‘ and it Is d(‘sli;ibk‘ that this should be 
used in a .solution of m.ivinmm conductivity (about 
18% NaOIl) d’ho ln'.si nnol,\ii' is a 12-11% solution 
of sodium carbrtnnio, which must lu' lu'pt cool ellhcr 
by a <'oil witlilu tlio <‘cll or by civculatlug the liquid 
outslflo tin* (oll 'riio anodos gradually aocumulate 
a skill of o\id(*s (»f iron, inaiigancsi*, and silicon 
wlilvli c;mno| !>(' avoldod by the »i.s(' of a<hlitlon 
agents, ainl inns| Ihcn'fore be removed every 
24 hours by sand blasling. On a “ S(*mbplant ” 
scale* tin* ln*sl ui;il('i-lal for tin* I'clls was found to 
be slu*<*( iron Avllh diaphragms of aslx’stos pn]K*r 
siqiporled on lion strips. Tin* <*nd walls of the 
cc'lls act as eatliodos 4’ln' Ik'sI ti'inpcrature Is about 
20°(’.. and the* be^j current dinslly about 7 amp. 
per sq. dm. II Is not ('cononiical to carry the pro 
eoss lH‘.voud tin* prodiieiioii of an S% solnlion of 
sodium manganali*. hiil (Iiis c«m he conci'iitratod to 
in whleh birm tlu' cost of sodium porman- 
gan.-ite umh'i* war eondilioiis is <*Mtlmafed at f»0 cents 
P(‘r II) W IT V 


ItouinatioeutiHir ,1'n atno nt of -- E. Eongobardl 
and N (’aiims .\nal Soc. (}ufm. Argentina, 
1010, 7. 12 21 

Tiik folkiwing pim-ess was ilevlsi'd by the authors 
for (In* (reatnionl of an impure* boronalre»calclt(! 
<»<‘<Mirrlng in (In* Anek's t(>ril(ory of tin* Argentine. 
4'he i»ow(k*red inine*rai Is added In small ejuantltles, 
alle*rnale‘ly with small (pianlltles ejf sulphuric ucJd 
(00';;,), le) 1 5 lime's its we'lghi e>f hot water con- 
talueel in a lead linesl t.'ink provlde'd with efllclent 
im*<'h;Miieal agitation. O'Ik* amount of neld used is 
just suHk'k'iil (o salniab' the* calelnin and sodium 
oxieles i)re*se*ut In I he* mine'ral, k-aving not more than 
01 -i)'2o% exe*e‘.ss e)f fi-ee* aeld, and the l(*miKiralure 
Is lualnlained at S(f’ 0(f' (’. Afte'r passing through 
a fllter-i)r(*.sH tlie* eleai hot llipior ts allowed to 
ery.stallise, the me)lhe'r liepior be'Ing used again in 
the* acid lrea(ine*nl lank'. The crystals of boric acid 
are w'asluMl with ('old wal(‘r on a fllle'r Ix'd of per 
forate'd le*ad or eai thenwan* and rc'dlssolve'd In hot 
water so as to give* a solution of sp. gr. TOI— 1-or» 
at 00° r. Tlie* solution is acidulated with snl 
phnric acid to 0’0.^>%, -01% slre'nglh. Tlie boric 
acid crystallises in fuisms. In order to obtain (lie* 
acid In scale form the sp. gr. of the* crystallising 
solution must not exc<*ed 1 01 at 00° C. The* 
crystals are* ililed in a centrifuge*. A ix*rfcctly 
wiiile product Is ohta lin'd If all ofierations are 
carrh'el out iii k*ad or (‘ai the nware* v(*ss(*Ih. Eontnet 
with iron or wood nnisl he avoided. -W. S. M, 

llgdroaen M (tdi lU ution in the technique 

of Fischer'.H reaction for -- . L. I*. .T. Palet and 

A. Fe'rnnude':^ Anal 8<)c. (2ulm. Argentina, 1918, 
6. 40--.51. 

To a drop of dlinetliv lanillne are add(*d 2 c.c. of 
water, 3 - 4 drops of 1% solution of sodium nitrite, 
and r> drops of 10% hydrochloric acid. The mixture 
Is neutralised with saturate^d sodium carbonate solu- 
tion and the free base extracted with ether. The 
ethereal solution Is deennfeal and reduced with zinc 
pow^der and a fe'W' drops of concentrated hydro- 
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chloric acid. When the Rreen colour disappears the 
ether layer Is rejectwl. 2 c.c. of water and the 
solution to be tested are added, then jon^ntiatod 
hydrwhlorlc acid and a few drops of 10 ferric 
chloride soliillon. Tlie nn'tliylene blue formed Is 
rendered more distinel by adding alcohol. Lxcess 
of hydrochloric acid must always be pro^^nt 


iiulphur-iixi/(j(‘n vompoundn ; Method for the idenli- 

ticatiim of . A. Sander. Chem.-Zelt., 11)19, 

43 , 17:i. 

TiiK follovviriK reactions ni‘(‘ obtained when the 
sodium sails named are treat(‘<l with un excess of 
inerciii h' ehloi idc soluthm 


Coinpoinid 


Snlphate . . 
Sulpaito . . 
Blflulphlto .. 
Sulphide 
Thiosulphato 
Polytlilonatu 


lloiuitioii 

lloiiftion 

Bohaviour 

111 

tovvanlH 

of nii.xtni'o 

tho cold 

inoUiyl oraugo 

wlioii boiled 

i 

No p|it. 

lUMiuiinaiioiitral 

1 

No change 

No 

PomiiinrialkHliuo 

Ppl. 

No Pill. 

Hof.'oinort a<;J<l 

Ppt. 

1‘pt. 

RiMiiains iiculral 

No change 

Ppl. 

Heconieri mdd 

No change 

Vvt. 

JUiroiiioH ttcid 

No change 


lluao- 

tlon 


NouM. 

Acid 

Acid 

Noutl. 

Ackl 

Acid 


Thiosulphate solutions decolorise Iodine solution 
and ^j:Iv(‘ a preidpllale of sulphur when aeidilied: 
polythionate solutions remain chair when aeidilied 
and do not di’eolorlse Iodine solid loiu. Sulphites 
and iKilythloiiates cannot exist loi^cdnu* in tin* same 
Holiitlon. (S(‘(' also .1. t'liem. Soe , 1919, li., 241.) 

• — W. P. S. 


Ferric ojidea! Hitdraicd - K. Posnjak and 
H. K. Merwin. Anier. J. Sei., 1910, 47, 311- 31<S. 

TifF.ui: Is only <‘no naturally oc<?lirriuK hydrate of 
ferrle oxide, naiiudy the nionoliydrate; tills occurs 
in two CTystalliiie forms, goellilte and lopldocrocite, 
and one amorphous form, llmonlte. The mineral 
iurgite Is proliably a solution of goetbite In lirpina- 
titc willi adsorbeil water. Attempts to prepare 
cTystalllno hydrates of ferrle oxide wme unsuccess- 
ful. There are two amoriihous hydrates of ferric 
oxide, one a yidlow siibst a uce wbieh is essentially 
the monoliydrate, and the other a reddlsh-hrown 
Bubslaiice whicli holds Its water in the dissolved or 
adsorbed condition. (S(‘e also .1. C’hein. Soc., 1919, 
11., 2:i5.)-J. F. S. 

t^ilicun tetrachloride. O. Iliitchliis. Amer. Elec- 
troebem. Hbc., Apr., 1919. (Advance copy.) 
12 pages. 

Silk'On totraeldorlde can be made practically con- 
tinuously on the large scale by the action of dry 
chlorine on carborundum at alxmt 1200° (1. The 
electric furnace used Is of tirebrick (0 in. thick), 
with a sheet iron slu 11. The cylindrical reaction 
cbaiuber (3 ft. by 1 ft.) has an axial re.slstor of 
li In. carbon rod for iircliminary beating. The 
top of the cylinder has an outlet for tlie tetra- 
chloride and a charging bole for carborundum. The 
bottom has a narrow Inlet for the chlorine. Dis- 
churge of the residue takc's jilace from a 0 in. 
horizontal tube near the bottom of the furnace. 
Such a furnace produces 20 -30 lb. of silicon tetra- 
chloride per hour, and requires recharging alK)ut 
every four hours. For beating the charge power is 
supplied at 12 5 volts, the consumption belug 
15 kilowatts, but when the reaction Is in progress 
no heating la necessary. Condensation of the pro- 
duct requires some care, and a trap Is necessary 
for iron and aluminium chlorides produced from im- 
purities In the carborundum. The tetrachloride Is 
useful for producing smoke clouds, but no extensive 
non-military use has yet been found for it. 

~W. H. P. 


Silicon and titanium tetrachlorides; ROle played 

t)y during the past war. G. A. Richter. 

Ainer. Electrocheni. Soc., Apr., 1919. (Advance 
copy.) 9 pages. 

A STUDY of the efliciency of the two chlorides as 
smoke produc-ers for military purposes. Neither 
was used exteusively except with other materials, 
especially liquid armnoula. Although titanium 
chloride glv(‘s a cloud of greater obscuring power 
the overall efficiency of silicon chloride is usually 
qnlle as great, since the slowness of evaporation 
of titanium chloride givtss ilse to disadvantages 
such as gumming of nozzles etc.— \V. H. P. 

Nitrides of nickel and cobalt; Normal . A. C. 

Vournasos. Comptes rend., lOlt), 168, 889—891. 
Nickel nitride, Ni^N^, is readily obtained if a mlx- 
tur(‘ of aiib.vdroiis nickelous o.xide and anhydrous 
nickel cyanld(‘ in the proportiou of 1 : 0-74 Is 
dropped, in small qiianlltles at a time, through 
an arc between two carbon (dectnides in an ntrao- 
spbere of nitrogen, providing the temperature of 
the are is near 2000° C. Tlu‘ nitridi; so obtained 
burns in oxygen, is decomposc'd .wlum heated lu 
chlorine, and is attacked by nitric and hydiochlorlc 
acids. It is not decomposed by boiling water, but 
molten sodium b\droxide decom|)oses it with the 
(‘volution of ammonia. Cobalt nitrldi', Co,N,, may 
be similarly pn‘iiaivd and has similar proi»ertles. 

— W. G. 

Cerium nitride P Fabaroii. Ann ('‘him. Analyt., 
1919, 1, 150. 

When metallic c(‘rium is beabal to redness in a 
closed copper tube, tlie oxygen of the air in the 
tube (‘ombiims witli the copper, whilst 20% of the 
nitn>g(‘n combines with the cerium to form cerium 
nitride, CeN, ; this is a grey-black substance, which 
decomposes wat(‘r with the formation of ammonia 
and cerous oxide.— W. P. >4. 


Carbon monoxide, carbon dioxide, carbon oxf/sul- 
phide and similar gaseous mixtures; Analysis 

of mixtures of vapours containing . A. 

Stock and P. Seelig. Per., 19J9, 82. 072— (>80. 
The methods adopted depend on the differing ri'adl- 
ne.ss wltli whi(‘li the components of the mixture are 
nhsorbt‘d. 'J’wo jirocedures are described. In the 
lirst, all con.stituents are estimated In a single 
sample. A measun'd volume of the mixture is 
shaken with sodium hydroxide (30%, 1 c.c.) and 
the volume observ('d each minute during several 
minutes to determine the carbon dioxide. The 
solution is then diluted with water (4 c.c.) thus 
yielding an ajiriroxlmately 5% solution which ab- 
sorbs carbon oxysiiljihldo fairly rapidly. The mix- 
ture is occasionally shaken, and the volume read 
olT after 10, 20, 30, 40, and 00 minutes to determine 
the carbon oxysulpblde. To determine carbon bi- 
sulphide, potassium hydroxide soMition (30%, 1 c.c.) 
Is add(*d and the volume of gas determined after 1, 
2, 3, etc. days. The rosldnc' is carbon monoxide 
which must lie complebdy absorb(}d • by cuprous 
chloride solution. The second method Is more 
rapid and aceiirnle, but requires more material. A 
known volume of the sample is shaken with aqueous 
sodium hydroxide (30%, 1—2 c.c.) and the volume 
measured at minute Intervals to determine the 
carbon dioxide. A second sample is shaken with 
sodium hydroxide solution (50%, 2—5 c.c.) at In- 
tervals during 15—30 minutes and then continuously 
until the volume becomes constant. This gives the 
carbon dioxide plus carbon oxysulphide; carbon 
bisulphide is practically not absorbed. In a third 
sample carbon oxysulphide, carbon dioxide, and 
carbon bisulphide are determined together by 
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agitating (x*ca8lonally with i)otMsshmi hydroxide 
solution (5%, 2— c.o.) and moasurin« the volmne 
at intervals dminp: .‘i — I days. The residual cartx'kn 
monoxide is t('sit‘d for purity hy aiuiuonlacal 
cuprous chloride solution. Alternatively, the 
carbon bisulphide may be estimated as follows: 
the residue from the detcu-mlnation of carbon 
dioxide and carbon ox> sulphide is immediately 
treated with a few drops of carbon bisulphide and 
the increase In voliiim' caused by saturation with 
carbon bisnlpliide vapour is del(‘rinin(‘d. The 
metliods have been testcal with artilieial mixtures 
of widely \arylni: composillon and found to ^ive 
sati.sfactory results. The paper also contains 
vapour tension-temperature tables for aqueous 
sodium bydroxid(‘ solutions belwe<m 5% and 
and betxveen 10° (\ and 25° (\ and for carbon bi- 
sulphide betwt'cn -Sl)° (\ and -f 50° r.- II. W. 

Carhon oTj/sulphidr ; TUrrynnl dwompoMtiov of 
. A. Stock, I*. Se(di^^ and W. Ottmann. Ihu*., 

into, 62. osi-tm. 

The thermal d(‘compo.sltlou of carbon o\ysnlphi<h‘ 
lends to the formation of caibon monoxide ami 
sulphur on the om* haml and of carbon dioxide and 
carbon l)i.s\ilphid(‘ on the other: (i) 2(’()S 
2CO+S, and (ii) 2(’()S (X),-f('S . The equili- 
bria have been invi'sll^mted by itn.ssin.ir tlie 
tlirouj^b an (i<'el riea lly b(‘at('d quartz tube, con- 
densing the siilplinr in a small TT-tnbe maintained 
at 150° ('. .and analysing the ^jases by tlie metlnxls 
<le8crilHMl In tlu' preeialiiiff abstract. At S00° (1 , 
reaction (ii) inannaals very slo^^l> whilst (I) is very 
rapid; carbon (►x\ snljiilde is deeumposial at atmo- 
spheric pres.snre to th(‘ extent of about 0t%. At 
0.50° C. tb<‘ deprei* (»f dl.ssoetatlon Is at least 70%. 
Preliminary (‘Xp(*rimeiits on tin' action of luxat on 
carbon dioxide and hisnlphid(‘ on tin' one iiand and 
of carbon monoxide and sulphur on the oilier iiainl 
show lliat the same products an* forimal as when 
carbon ovysnlpliide is lieated and tliat a true en.se 
of equilibrium is pn'.simted. Simihui^. tin* com- 
bustion of carbon bisnliiilde with an insnllicicmcy 
of ovyjjen or of ov.\iren in carlioii bisulphide vapour 
yields a mixture of nneliam^f'd carlion blsnlpbldi*. 
carbon dioxide, snljihiir dioxide, eailioii oxysnl- 
pbido, and carbon monoxide. (Sei* also ,1. ('hern. 
8oc., 1910, ii., 250.)-lI. W. 


Silicon ImdriilvH. TV. Chloiinniion uml nicthylatiim 
of inonosilanc. A Stock and C. Somleski. Ih*r., 
1910, 82, (;9r)~724. 

lx the iiri'sence of aluminhim eliloride, inonosilanc 
reacts with bydrof^en ehlorldi* in much the same 
manner as with hydro^jen bromide (this J., 1918, 
578 A) yieldlnj; moiioelilorosllane, SlU'^Cl, and dl- 
chlorosilane, Sill,('l^. Tin* former^ ba.s m.jit. 
-11S°C.. b.pt. -50-5° C., sp. m*. at -115°C. fas 
liquid) 1145, and is converted by gaseous zinc 
m(‘(hyl into njethylmono.silaiie, SIll.iCH^), b.pt. 
-5°C., ni.pt. -15iv5° C., which is sea rwly. a Hacked 
by water in the absence of alkali, but which is slowly 
decomposed by alkali in accordance with the equa- 
tion : SiII.,((VI^)-f 2n.,0 - [SIO(OII)(TT l,-f5n,. 

Dicliloromoiiosilain* • has m.jtl. -122°(k, h.pf. 
-t8.5°0., and is particularly sensitive to moisture 
and fat. (See al.so J. c'lnmi. Soe., 1919, I., 2«»0.) 

n. w. 

Oxu<jcn ; Vrcparnilon of ■ — from air. It. C. A. 

Bunfleld. Schweiz. (iiem.-Zeit,, 1919, 1, 9—18. 

A I’KF.i.iMiNARY cooliug of tlic compressed air In the 
preparation of oxygen is useful, but not indispen- 
sable, but Linde’s rectifying plant is now always 
provided with refrigerating machines. Preliminary 


<H)oling shortens the Initial fieriod before the pro* 
duction of llipiid oxygen, enables a lower pn'ssure 
to be used, and by cbudenslng part of the moisture 
In the air in the refrlgerntlng machine Inereases the 
duration of xvorUlng. The i>ower required ranges 
from about 2-1 h.i>. p<‘r hour for the production of 
1 ch. m. ( -1 unit) of oxygon i)or hour in small 
plants to IS h.p. iH'r hour per unit of oxygen 
in tile ease of larger i)lanls producing 17 cb.m, 
of ox\gcn p<*r hour. Ft)r the liquefaction 
of Hu* air about 1 h.p. per hour Is required for the 
jtn)duetiou of 0 5 to 0 05 litre. Tlie amount of com- 
pressed o\\g('n consumed In Switzerland rose from 
250.000 eh.' 111 . in 1915- 1914 to 540,000 ch. m. Ill 
1917 19lS-(\ A. M. 

h'Juonnc: | /,7t'(7ro/////e] preparation of . W. L. 

Argo, F. {' Malbei’H, !i. llnmlston, and C. O. 

Amku'.soii. Amer. Fleet roeliem. Soc., Apr., 1019. 

(Advance eo]>y.) 11 pages. 

FinoiiiNF can be pix'pnred In quantity by tlu* el(*c* 
trolysls of fused potassium liydrogen lliierldi*. A 
stout e.vlliulriejH (‘op]M‘r cell (5^ In. dlam. by in. 
deep), heated elect rleally by a nielirome winding, is 
used. The cell its(‘lf acts as cntlmdc and n grapldte 
rod as anode It is neiu'ssary to (‘leetrolyse at a 
low ciirr(*nt d(msily for some* tlmi* In order to 
(‘limlnab* water, after whleb Hu* evolution of 
llnorbie lakes place at )i tem])(‘ratur(‘ of 240° — 
250° C. wit!) a eiirn'iil of 10 amperes at 12 volts. 
Fleet rolysis of anb><Iron.s hydrotluoric acid In a 
('(•11 of tile Mols.san (>!>(' is not snlfahle for commer- 
cial work, as the plMHnnm anode Is too rapidly 
corroded and gra))hite aiiodc's are disintegrated by 
Hu* hydrotluoric acid. L('ad tetratinorlde, which 
can he readily jin'pa n'd hy lu'ating lend peroxide 
with potassium hydrogen llnoride and crystallising 
from hv(lroflnorl(‘ »jeid, yl(*ldH only tra(H*H of tliio- 
rlne wlu'ii h(‘at(‘d. For the pn'iiaratlon of anhy- 
drous hydrofluoric acid sodium hydrogen flnoricle 
is lU'eferahk* to Hu* potassium salt. W. H, P. 

Silver siiljihtih' V’inal Sec XI 


Ammonia distillal lun.H liavisson. ^ce XXIIl. 


Fate NTS. 

^llrie ueui; Manufaetute of hiyhlu concentrated 
- -. J. W Leileb, lindderslield. Kug. Pat. 
125,()ir,, 12 9.19. (Appl. 12,914/1(5.) 

A MixTiiui, of weak nitric acid or sodium nitrate and 
xx(‘ak snlpiinric acid (e.//., 89%^ Il,SO ) is h(‘ated 
in a still and the vaixmr.s are passed through a 
dephl(*gniaHng eobnnn the temperature of which 
(;an he regulated. Dust illation may be efleeted under 
vacuum or j’ednc(*d pr(‘ssnre. Acid of high boiling 
I>oint, i.e., W(‘ak acid, eond(*nHes in tlie d(*phleg- 
mator and r(‘turnK to tlu* still, wl)il(i tbe stronger 
acid passes (,)ver and is eondensed. -]>. A. C. 

Nitric acid and ojides of nit)o(jen; Manufacture 

. K. j>. MuNtod and (i. H. JHdsdale, Wab 

sail. Fug. I’at. 120, 085, 1.12.10. (AppJ. 17,508/10.) 

A mixtitue of ammonia and oxygen is passed 
h(‘lween plates or throngb round or flattened tuliea 
of 1 to 5 mm. diameter, eon^Hiieled of iron, nickel, 
cobalt, or other ea Inly lie material, and heated to a 
uniform temp(?r.iture. The tubes may be prepared 
on tlu* Inside surface* with an activating agent and 
]»rolerted externally by means of an outer tube of 
silica, porcelain, or tbe like. Tbe rate of flow of 
the gases through the tubers Is so regulated that the 
duration of contact with the tubes Is just suffi- 
ciently long to complete the reaction.— S. S. A. 


a 
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[JuieSO^m. 


4i4i 


Acetic acid; Manufacture of . S. Uthelm, 

Christiania, Norway. Eng. Pat. 116,279, 13.5.18. 

(Appl. 8025/18.) Int. Couv., Norway, 1.6.17. 
ArmLDEiiYDE and oxygen are fed separately and 
eontinuoufliy In controile^l sniall quantitle.s Into re- 
action chambers oonHisting of narrow silver or 
aluminium tube's, In which the acetaldehyde is 
maintained as vapour and in which the reaction 
fakes place at a iu(‘ssure betwe(‘n .'I and 15 atnio- 
Kfdieres, and a fenip<‘rature between 70° ('. and 
.'UH C. The arvtlc acid is witiidrawn continuously 
as pro<luc(Ml S. S. A. 


Arntnaviuin nitrate; Miinufaotare o/ -- — . D. 

Tyrer, Stockfon-on-Tees. Eng. Pat. 125,621, 

19.0.16. (Appl. 13,2!)7/1(;.) 

I'wo molecular proportions of sodium nitrate and 
one of ammonium sulphate are disaolve<l in as little 
water as i)osslt)l(‘ and the tlltered solution is con- 
centrated until it bolls at about 120° C. The Ihiuor 
l.s filtered hot, 60 to 70% of the tlH^oretical amount 
of sodium sulphate remaining on the tilter, and then 
a little water and sutllclent calcium nitrate solution 
to precipitate about 00% of the remaining sulphate 
are added to the tiltrate. Aftiu- removal of the 
calcium sulphate, the Ihpior is concentrated until It 
bolls at 120°— 125° allowed to cool, and the am- 
monium nitrate wdilch crystallises out is s(*parated 
by filtration, washed, and drh'd. Th<‘ diluted 
mother Ihpior Is used for di.ssolving fnssb fpiantl- 
tles of sodium nitrate and ammonium suli»hate and 
the process is r(‘[)eat(>d.— L. A. C. 

Ammonium perchlontic ; rroduction of — C. \V 

Hailey, II. Denny, and A. .T. Dunk. Laiigwith. 

Eng. Pat. 125.077. 1S.1.1S. (Appl. 1058/18.) 

Ammonium sulphate is treated in solution at 30°— 
55° 0. with sodium iK'rchlorate, thereby precipi- 
tating crystalline nmmonium p(irchlorate, which is 
collected on a vacuum tilter and washed at 30° O. 
with hot water. The mother liquor is treated with 
sodium i)erchlorate at a temiierature bedween 30° C. 
and 90° C., and the mixture heated to 100° C. The 
sodium sulphate which separates Is collected on a 
heated vacuum filter and washtnl free from mother 
liquor with hot water. The residual solution of 
sodium perchlorate from this operation Is used for 
floating a further quantity of nmmonium sulphate. 
The wash waters after suitable treatment are also 
returned to the system.— S. S, A. 


Tin compounds 
Gn»enwlch. 
16,389/18.) 


; Rvcoivry of . a. W. Gregory, 

Eng. Pal. 125,879, 21.9.1S. (Appl. 


solutions (c.r;., sodium sulphostan 
mte) with an ammoidum salt In sufiicienl quantity 
to form for examphs ammonium sulphostnnnate 
and heating the solution in contact with air tin i' 
precipitated as oxide and sulphide in a dense’ easlp 
separable f(jrm. By oxidising the solution by blow' 
Ing in air or by other means, tin oxide and oxy 
acids of sulphur are obtained. The precipltatior 
may also be etfectcHl with the addition .V carte 
dioxide or bicarbonate during oxidation. The 
ammonia evolved during the process Is nx‘overed af 
lunmonlum sulphate, and used for the treatment of 
further quantities of tin solution.— S. 8. a. 


f hlorates; Apparatus for manufacturinff hy i 

electrolytic process. T. Oiwa, Tokyo Pu, Japa 
U.S. Pat. 1,297,395, 18.3.19. Appl., *23.7.18. 

comprises a number of cells, ea( 
** provided with one electrode arrange 
limer surface of the tubular or cylindria 
body of the cel], whilst the other electrode is In tt 


I form of a solid or hollow cylinder placed concentrl- 
cally within the cell, the terminals of the electrodes 
bel^ connected In parallel. The electrolyte Is 
made to flow upwards from below the electrodes In 
each cell, the liquid overflowing from the upper 
part of one cell and passing to the bottom of the 
next, ^veral series of crystallising tanks are con- 
nected to the apparatus for the ^‘paration of the 
ciilorate. — R. N. 


yjuecss JOT \to 

recover potassium salts]. E. Anderson. Assignor 
to International Precipitation Co., I^s Angeles, 
Cal. U.S. Pat. 1,298,154, 25.3.19. Appl., 4.(U7 
Potassium compounds soluble with difficulty 
are extracted by dlgest- 
1 with water and passing In steam under 

rJZTZ the atmosphere, 

alhing the temperature of the waiter above 100° C 
A readily soluble potassium salt is thus formed. 

— E. A. C. 

Nitroyen; Vethoft of fuiuy [a. a cyanogen 

.ompounill K u. Lindquist, Newv York, 
Assignor to Nitrog(m Products Co., Providence 
^ U.I. U.S. Put. 1,298,363, 25.3.19. Appl., 15.4.1^ 

briquelles are fed into the top 
of a letorl, mii consisting of carbon, finely divided 
iron, and an alkalim' siil)slance whicli supi)Iies the 
ba.se ot the eyanog(m comiM)und (o be formed, but 
one variety eontainlng a higher peiventjigo of the 
R;fi>«tMnce tlian the other. Th(‘ briquettes 
wil l the low’er percentage of alkali are placed In 
eontnet w’ilh the walls, and as the charge passes 
down the retort, which is lieat(‘d to a l('mperature 
sufficiently high to liquefy the alkali, at least par- 
tlally, and render the briquettes plastic, any alkali 
which may exude from the briquettes in the centre 
Is absorbe'fl by the outer layer and is thus prt'- 
yeiited from adlu'ring to the w^alls, at the same 
time leaving a passage for the nitrogen which is 
also passed through the retort. The charge i>as8(*s 
out of the bottom of the retort, is broken up, and 
the cyanogen compound separated.— L. A. C. ’ 


Magnesium carbonate; Process of producing . 

n. P. (Irunwald, Assignor to A. .1 Merle 
Ahnneda, Cal. U.S. Pat. 1.298,032. 1.4.19. Appl.’ 

Biiteun containing magnesium sulphate and mag- 
nesium chloride is treated with a material contain- 
ing sodium carbonate and bicarbonate, thereby pre- 
cipitating magnesium carbonate.- S. S. A. 


Hydrogen pero.ridc; [Elcetrolytio] process for 

making . D. tein, Buffalo, N.Y., Assignor 

to (\)mmeroial Electrolytic Corporation New 
York. U.S. Pat. 1,299,485, 8.4.19. Appl.. 3.2.16 
Renew'ed 14.8.18. 

In a^ continuous process for making hydrogen 
I>eroxide, a solution of sodium bisulphate Is electro- 
l.V8ed to produce a 15% solution of sodium persul- 
phate. The li.vdrogeu i)eroxide Is then separated 
and the electrolyte is purified by treatment with 
hydrogen sulphide and re-elecfrolysed.— S. S. A. 

Alumina; Production of . A. G. Betts, Ashe- 

ville. N.C. U.S. Pat. 1,300,110, 8.4.19. Appl,, 9.2.18. 
Aluminous material is heated with a solution of 
ammonium fluoride, or other suitable salt of a 
volatile base. A solution of aluminium fluoride 
is produced which Is treated with the ammonia 
evolved during the process, whereby alumina Is 
precipitated and ammonium fluoride is r^enerated. 

-~S. S. A. 
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Hydrogen; Method of recovering — - from a mte- 
ture of hydrogen with alt\ C, Dt'llwlk and S. 
Cutler, Jun., London. Kng. Tat. 125, r, 00, 30.8.16. 
( Appl. 12,262/16.) 

A MIXTURE of hydrogen and air (c.g., the waste 
mixture containing 80% of hydrogen and 20% of 
air discharged from balloons) is pas.s(Hl through a 
ndort containing a heated mass of Iron ore. Iron 
oxide, or other suitable material. The hydrogtai 
(‘omblncfl with oxygen from th(‘ ore anil with 
oxygon from the air eontaiiUHl in the mixed gases. 
The result ing mixture is passed through a condenser 
to remove water, and re el rcu la led through the 
fumacv until the proi>ortion of hydrogtm in the 
mixture is Ux) low for it to Ik? elTeetive in the 
reaction. Steam is pa.sstai over tlu' reduml 
material in the retort, thereby re-oxidising it and 
yielding an amount of pure hydrogen equivahuit to 
that removed from the mixture of air and hydro- 
gen during the reduelion. Tlu' aiijvaratus is j>ro- 
vlded with means for elreul.allng and <y)lleeiing 
the ga.s<‘s and vapour, and with suitable safety 
devices to mlniml.se danger from exido.slon. 

— S. S. A. 


fI}/(Ii<njrihmnK}nQ plants: Provtss trlating to rcdiu- 

ing opriatioas in . R. jind J. l>enii»ster, Ltd., 

and .7. M. Ralllifgall, Manchester. Kng. Pat. 
126, 25J, 76.12.18. (Appl. 20,041/18.) 

Ln till' earlier iiart of the i)ro(V.s.s In wliich iron 
oxide is reduced by water-gas, javviousiy used gas 
i.s employed. Fri'.sli reducing gas I.s then iia.s.mal 
througli the retorts for the completion of tlie n'diie- 
lioii, and is then either passed away or conditioned 
for use In the I'arlier i»art of thi' process. — S. S. A. 


tlifdnnfdi; Apparatus for carrying out a process 

nii'vtvcd in the nianujacture of . R. and ,7. 

Demiister, Ltd , and.!. M. Rallingall, Manchesl(*r. 
Lng. Pat. 126,2">(i, .‘hi. 10. (Apjd. 105/10.) 

'ran apiiaratus is provided with pipes and valves 
so that reducing gas (c.g-, water-gas), which has 
been once u.sed and siibsi'quently freed from water, 
<',111 be I'lnployed in the first stage of the reduetlou, 
being pa.ssed through the retorts and then to waste 
(S(?e pn'ceding abslniot). hTesh reihielng gas is 
then passed through the retorts, and tlu'nee througli 
condensers to collect lug ehamlK'rs from which It 
is used for the earlier luirt of the proe<‘SH. When 
more than one group of retorts is einidoyed, a con- 
tinuous flow of fn'sli reducing gas is maintained 
for use ill the difl’ereiil groui)H.~-S. S. A. 


Oxygen; Removal of from gaseous mixtures 

containing it. E. A. Ashcroft, Tendon. Eng. 
Pat. 125,714, 15.4.18. (Appl. (M/IS.) 

A iiixTuiiE of gases containing oxygen i.s passed 
over an alloy of magiiosium and lead at the ordi- 
nary temperature in presence of water vapour. An 
alloy of 15% of magnesium and 85% of lead is 
suitable. The process Is applicable to the produc- 
tion of nitrogen from atmospheric ulr.~fS. S. A. 


Mtric acid and other products; Process of making 

. F. S. Washburn, New York^ Eng. Pat. 

125,(501, 1.9.16. (Appl. 12,405/16.) 

See U.S. Pat. 1,217,247 of 1917; this J., 1917, 503. 
(Reference is directed. In pursuance of Sect. 7, 
Sub-sect. 4, of the Patents and Designs Act, 1907, 
to Eng. Pats. 10,074 of 1900, mO of 1902, 18,594 
of 1903, 19,189 of 1905, 1204 of 1906, and 6165 of 
1908; this L, 1901, 1209; 1903, 420; 1904, 787; 1900, 
536, 1044; 1908, 810.) 


Nitre-oake; Method for the utilisation of — — . 
.T. Grossmann, Manchester. U.S. Pat. 1,298, .334, 
25.3.19. Appl., 2.9.16. 

See Eng. Pat. 12,832 of 1915; this J.. 1016. 1050. 

Mercury oxide; Process for the manufacture of 

E. Kuhn, Rnsle, Switzi^rland. U.S. Pat. 

1.2;h), 58L S.4.19. Appl., 30.1.10. 

See Eng. Pat. 122,105 of 1010; this J., 1910. 822 a, 

Separating certain suhstayices [aluminium chloride 
and .silicon tetrachloride from clay]; Pt'Oces,H of 
producing and separating — — . V. M. Wonvor, 
Harrisburg, Pa., Assignor to Weaver Co. 7LS. 
Pat. L:!(K).205. S.4.10. Appl., 7.1.15. 

See Fr Pat 481,056 of 1016; this .7., 1017, 144. 


Vm.-<;LASS; CERAMICS. 

Chemical slonetran": Standardisation of . II 

Nielsen. Trans, (’(‘ram. Soc., 1018—10, 18 182 
229. ’ 

FruTiiKii detailed snggi'sl ions for the standardlsa- 
llon of eliendeal sUmeware are given (set' tills .7.. 
1918, 57 t, 207 .t). Standardisation Is osiK'cfnIly 
iieedt'd In Woultl’s bottles ami similar pieces of 
apparatus. Storage jars should have curved 
bottoms, which are strong«‘r than flat ones. Their 
dimcn.sions cannot lx* conformable to a simple 
I'onnul,!, hilt suggi'sted dimensions for tin* more 
lm]X)rlant sizes an* given. The ordinary con- 
densing and cooling colls are ln(*rtleient and should 
b(‘ replaced by flattened I'olls In the form of a grid. 
Gas-cooIlng pipi's should bt' provided with Internal 
Hidrals which split up the gas current and Increase 
the cooling eltect by 20 -30%. Pri'cautions to Tk? 
taken In fitting ui) ehemieal stoneware apparatus 
and some .suggestions for making the various pieces 
of apparatu.s are given. --A. R. S. 

Porcelain; Effect of time and temperature [in burn- 
ing] on the mierostruviure of . A. B. Peek. 

J. Amer. Ceram. Soc., 1919, 2, 175-104. 

A Ff-xscATUic porcelain Ixidy was burned under 
normal eonditlons. the temperature rising 200° C. 
per hour aliove 11.50° C. Samples were drawn at 
1200° C. and 1350° C., and w(*re nfti'rwards reheated 
to the same temiierature and maintaini'd there for 
5 hrs. Samples were again taken and reburned as 
7)efore, three burns lieiiig made exclusive of the 
original oni*, and the samples were maintained at 
121K)°C. and 1350° C. resiK'CtIvely for 15 hrs. In all. 
At 1290° C, the first sample showed outlines of the 
original clay grains, some of thesi? l)elng composed 
of slllimanite needles and oMii'rs of ainorjihous sllll- 
inanlt<‘. The quartz grains were still Hhar)>* After 
reheating at 1290° C. for 5 hrs, the silllmnnlte was 
7)etter developed and some of tlie quartz had dls- 
Holv(?d. After reheating for 10 hours, the ground 
mass was composed of felspar glass thickly filled 
wllli minute crystals of slllimanite; the quartz was 
noticeably dls.solve(l. On reheating for 15 hrs. in 
all the .sample showed a similar structure, hut more 
.jiiartz was dissolve*!. At l.T'tP C. the first wraple 
sliowed glass conlalnlng minute crystals of sllll- 
marilte with a few larger on(‘R; the quartz vvas 
notleeahly dissolved. On reheating at 1350 C. for 
5 hrs. the crystals of slllimanite were much larger 
and more quartz was dissolved. After again re- 
heating for 5 hrs. at 1350° C. the ground mass was 
comriosed of glass with silllTnanite crystals and 
much of the quartz was dissolved. After 
ing for 15 hrs. In all, the silllmanlte crystals had 
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atUl further iuereaseci In nize and the quartz waa 
almost wholly dissolved. There ni)i)ear to two 
types of silliniaijil(‘, thr amorphoiis or tihrous 
tyjK* formed hy I he dlreel d)‘eom|jo.‘<i(ioii of the 
clay and llu' tyjK* emisisliu^; of w(‘iMornu‘d crystals 
emh(‘dded in feJsi)ar f-dass and apparently formed 
l>y recrysla llisal ion »from solid ion. (. omparison of 
irilxfiir(*s of felspar and Kaolin iieated to 1400° (. 
for .'{ Ill's, and (hen ijneneiied in water with similar 
mixtures trcatod at tli(' same ((unperature in a 
Jilin under normal eonditions and eool('d slowly 
sliowod (hat sindlar ery.staJ.s of siliimaiiile were 
jiresenl in l>o(h ea.ses and indicated that tm'se are 
formed diiriiif; llie Insatinfr and not during the 
eoolin;; of (he ware. In the jiresenoe of molten 
felspar (Ik^ clay apiM'ars to dissolve and sllllmanite 
erys(allis(‘s oii(, the slz(‘ of tlie crystals d<q)en(llnir 
on th<‘ ainoiinl of felspar or other glass pre.sent, 
tin* mobility of the glass, .and the huiulti of lime 
of llring. longer lh(‘ dural ion of lti(‘ liring 

the greater is 11i(‘ amouni of sllllmanite and llu' 
largcT are the erystals. Owing to the infliienec' of 
the otluT factors, howevcu’, the duration and lein- 
fH!ratur(‘ of tiring cannot be judged from the amount 
or 8lz(‘ of tin* slllimanib' crystals present. Pro- 
longed burning timds to ftroduee more glass and 
sllllmanite and IhenTore to Inerc'ase llu‘ trails- 
liiceney of tin* i^ireolaln.- A. P. S. 

Oruciblcs; Ihhurinur inufvr brass fnuadiif prar- 
tkr, of — (onlnianin r/e///oa. (Uinadian, atid 
Alabama fpap/ntrs. U. 'I'. St nil. .1. Amer. 
Oeram. Soe.. 2, 

A nuw.iMi.wH^ inv(‘.s| igal ion showcal that l>.\ using 
(yanadlan graphite in jilaec' of part (up to 2.;>%t 
of llie (k‘ylon grapliite the ilnralulily of tin' erneilile 
was redne(‘<l Tliis may b(* due yiartly to llu* 
Canadian graphllii bi'ing liner and nioro flaky and 
80 requiring more clay to hind It; an increase of 
5% In tlie liali clay gav<‘ bidtiT results. Prueibles 
containing 55% of (hinadiaii grajihite and no ( 'ey Ion 
grayihlte were almost identleal willi tiiose contain- 
ing 11-25% of Ceylon graphite and l.'I-75%, of (’ana- 
dlan grajililbs liien'ased durability was oblaliu'd 
by rejilaeiiig the Ceylon grapliilt' by Alabama 
grapliite <41 hm* llak(‘ or granular (coked) foi-m, 
nolllnu’ form 1x4 iig better tlian llu* otlier, but tlu' 
results were irn'gular and lliongli promising re(iulr(‘ 
furtlicr investigation. For larger enieibles. the 
parlUdes of grapliite should be larger than for small 
enieibles. If llu'se are not obtainable (as when 
Alabama grapbil(‘ Is u.sed) it may be nee(‘ssnry to 
enqiloy sand and |K)t shell to avoid the slipperinoss 
and laiuiriallon caused by iiiu' gray)]ille.-“A. K. S. 

(Ha^r of cassnoles; Holiihlr lead in llie . IT. 

Masters. Analyst, W. IIM — 1(55. 

SrF ibis .lonrnal, lUlh. llfl n. 

Pati ms. 

|7'f/«Mcl] kilns (>r oirns for jirintj brinks, pnttrr]i, 
and the like, and for oihvr purposes, nri'ssler 
Tunm4 Ovens, Ltd., Stoke on-Trent, and H. ,1. 
Kusliton, Soiitbtields, Surn‘v. Fug. Pat. 12(5, 21S, 
8.S.IS. (Appl. 12,SJ>(;/1S.) 

A TUNNEL ovc'u of llu' Di’cssler type (tills J., 10115, 
5.'i9) blit hav ing only oni‘ combust ion (4iamber placed 
rent rally instead of two — one on each side of the 
oven. The goo(is or materials to be iieated are 
carried on trucks on <41 tier sale of lli<‘ combust ion 
ebaiuber, the air in llu‘ oven being (4rculaled 
through verlleal and horizontal passages in the 
upper part of the ears and helweoii the sides of 
tlie cars and the walls of the oven. Air in contact, 
with the sides of the combust i<m cliamber is heated, 
rises vertically to the roof of the oven and Is then 
dlvid<Ni into two streams which flow in opposite 


directions, returning through the passages men- 
tioned and being reheated when they again reach 
the combustion chamber. By placing the combus- 
tion chamber in the position indicated a larger 
proportion of the heat generated is utilised, the 
t(‘mp<Talure of tlie goods more nearly approaching 
I hat of the combustion chamlHT than when two 
chambers an* arranged along the wall.s of the oven. 
The path of the circulating hot air is correspond- 
ingly reduce<l. In addition, hy this construction 
tin* wheels of llie c'ars are more acces.sible for 
Ins[X‘<*lion and repair, apertiire.s, which are nor- 
mally c]o.se<i, being provided in the side w'alls of 
tin* ovaui.— A. B. S. 

lief rani orif material: Manu fact urn of . L. P. 

Kraus, inn., N<*w York. Fiig. Pat. 125,220, (5.0.18. 
(Appl. i4,.512/l8.) 

SiF P.S. Pal. 1,280,010 of 1018; this J., 1010, 177 a. 
'Hie inat<‘rial is pr(*pared by grimling a non-plastic 
i<‘fra<*tory siibstan<.*e, such as bauxite, mixing it 
witli carbonaceous material, r.q., ground wood, 
roasting the mixture in an oxidising ntmo.spbere at 
a cllnkering temperature, ami then crushing the 
lu'odm-t to obtain syiongy gniins fn'c from definite 
el(\nvag(‘ planes. 

(U ramin and similar material : Method of and appa- 
ratus for treating . .1. T. T^nderwood. Dayton, 

Oliio, A.ssignor to Underwixxl Kiigineering Co., 
l)(*troit. Midi. U.S. Pat. 1,208,125, 25.2.10. Appl. 
;5.11.17. 

A Kif.v lias two (*onc<*nl rlo annular flues in the sole, 
tin* lnn(‘r flm* being eovc'red complt fely wbll.st the 
out(‘r one lias a perforated covering A mixture of 
gas and air is for<*ed through the inner flue Into 
tiu* kiln dianibi*!' and out Ihrongh llie outer flue 
to tiu* diimncy. Partial combustion occurs ns the 
gaseous mixinro (*iit(*r.s llu* (4mnibor. and is oom- 
pleled by ad<litional air admitle<l separately under 
IiH'ssnre. - A. P>. S. 

Quartz tubes: Method of manufaeture of — . 
D<xsl('iT(‘iebisflu‘r V<'r<‘in fiir clu'miselu* u. ni<4al- 
lnrgl.s<4ie Pnxluklion. Au.ssig. (Jer. Pat. 210.831, 
8.1 1(5. tut. Conv., 11 5.1 1 ami 25.2.15. 

.V uoi.Low space of the n(*e(‘ssary length extending 
b''tw(‘<*n tlie two <*Iedr<xl<*s of an <'l<*(‘tri<* are is 
fornu'd in tiu* furnae<* by <'mbed<ling and burning 
out a ttibular <-onibnstible <*onduet or composed, e.g , 
of pr<*pared paper or wood. Altei’nallv(*]y, n tube* 
<*omposed of <piarlz or siniiiar material, which will 
fuse to the fnrnnce mat<*rial, may be embedded 
1 k*1\v<*(*ii the eleetixAdes. The method desorlb('d 
permit .s of tubes of givmi dinu'iislons being produ(*(*d 
in less time and with less diflienlly Ilian do melliods 
in wbieh tlie eleetrodi's are <lrawn apart.— St. 

Itrick making: Apparatus Jm' ini.ring pulverised 

dry earths for . A. II. 10. Butler, Brunswick. 

Vielorla. Eng. Pat. 12(5,217. fl.S.IS. (Appl. 
12,782/18.) 

(Hass: UorosUieate. for use as a filter to produce 

dagtight effects. Potash glass for use as a filter 
to ptoduer dauHaht efjrets. A. J. H. Haddan, 
Loiulon. From (5orning Glass AVorks, Corning, 

N. Y., U.S.A Eng. Puts. 125,020 and 125,921, 

O. 1.10. (Appls. 074 and 075/10.) 

See U.S. 1\Us. 1,205,208—0 of 1010; this .T., 1910, 
224 A. 


Itcfractorg articles: Manufaeture of . 11. Wade, 

London. From The CarlKirundum Co., Niagara 
Falls, N.Y., U.S.A. Eng. Pat. 120,192, 5.6.18. 
(Appl. 9297/18.) 

See U.S. Pat. 1,277,227 of 1918; this J., 1918, 700 a. 
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Planter; Setting of . C. II. Desch. Trans. 

(Vrani. JSoc., 11)18 — 19, 18, J.5 — 29. (ISee also this 

.1., 191S, 89 a.) 

'rnK setting of plaster is due to tlie erystalllsatioii 
of gypsuiu from a solution whieh Is siituraled with 
regard to the heinihydrate 2t'aS0^,H,0 but strongly 
suiKjrsaturated with regard to gypsum, CaSO^, 211/). 
The resultant iulerloeklng mass consists of sfd)- 
iiilcrosco])ic crystals. If th(' setting 1 k^ retarded by 
addition of alcohol larger crjslals are i>rodu(vd. 
The strength of the plaster after sidling is partly 
due to the interlocking of tlie lath-shaped crystals 
and partly to the boiuidark's iMdween mdghbouriug 
crystals being surfact^s of strength. The conver- 
sion of the hemihydrate into gypsum is accom- 
panied by a decrease of 7% in the volume of lh(‘ 
crystals but the mass as a wlioU' expands. Davis 
(this J., 1907, 727) has attributed this to the pro<iuc- 
tion of an orthorhombic luoditlcation of the dihy- 
drate and the subsc<pient conversion of this inio 
the stable monosymmetric gypsum. Th(‘ author 
prefers to regard the expansion as .solely due to the 
outward thrust of the gypsum crystals during 
their growth. Overheated or “ dead burnt ” 
pla.ster contains a form of aidiydritc which 
sets slowly and very hard without expansion. 
Recent work suggests that the siit)poscd modilica- 
tions of the anhydrite are larg(dy due to mere dilT(‘r- 
ences in the tinen(‘.ss of the parlich's. The cuslo- 
mary liiertne.ss of anhydrite Is not exhibited by 
the very finely ground mat(‘rial The ]>r(Mluctio!i 
of a sintered niatiu'ial (a basic sulphate wddch 
glazes the iiartides) may also account for .some of ' 
the properties of overheated pla.ster. The forma- | 
tion of a highly porous pla.ster is facilitated by tine 
grinding both before and aft(‘r burning and by 
avoiding overheating. To secure rai)ld setting a 
little gypsum must Ik' present to provide nuchd for 
crystallisat i(Ui. G.\psum and other solubl(‘ siil 
phates in the plash'r accelerate tin* setting: anh.\- 
drite retards it. Old plaster moulds might be used 
after b<‘lng linely ground, washed to nunove soluble 
salts, burnt, and then ground very linely. 

—A. B. S. 

Portland cement. E. Candlot. Chlin. et Ind , 1019, 

2, :i71— .384. 

The author gives an outline of the industry, and 
descrll)<\s the manufacture and (omposition <»f Port- 
land ceujent. Illustrations are given of the various 
fumac'es, mills, etc., used in tlu! indu.stiy. 

— W.’ V. S. 

Patents. 

Wood; Process and apparatus for srasoniug . 

M. P. Otto, Paris. Eng. Pal. 12.7, 849, 20.7.18. 
(Appl. 11,904/18.) 

Wood Is seasoned by subjecting it either alternatcdy 
or simultaneously to the action of a gentle heal 
and a current of ozonised air for a period of .3 to 
4 wrecks; the latter solidities (resinifies) the con- 
tents of the cells. Increasing the stnmgth of the 
wood and making It more sonorous. The heating 
Is effected by steam pa.s.slng through plin's In the 
Interior of the sea.soning chamlx'r, and the ozonised 
air Is circulated by means of fans. The v<dallle 
products of oxidation may be removed by passing 
a current of plain air through the chamber. 

—A. B. H. 

Wood preservative; Manufacture of — F Moll 
Berlln-Stldende. Ger. Pat. 310,875, 24.11.14’ 
Absenious acid and mercuric chloride are dissolved 
In strong hydrochloric acid and the solution diluted 
considerably with water before use. The precipi- 


tation of arsenious acid from the strong solution 
can be avoided by the addition of biH'chwood tar. 
The inixturt' protects the wood against vegetable 
and animal pesl.s such as tonultes.— II. J. H. 

Cement and the like: Rotating kilns for burning 
— . N. Wiiiiivist, Tollaii), Swcdmi. Eng. Pot. 
12(1,2.30, 9.9.1S. (Api»l. H.i;25/]S.) Int. Conv., 12.0.18. 
'rim walls of the preheating zone of a rotary kiln 
arc provKhul with projections con.sisting of Iron 
gates or lTain<‘s ojH-n in tlie directltm of rotation, 
and .so fojfned tlial the> ent throngli the material 
hut do n()t eaiiy it along, formation of dust being 
thus prevent lu the part of the ju'iOieal fug zone 
wluu-e iron fianu's might Ih^ (!(‘sf royed, they may b<^ 
repl.aeed h> aiinutar j*'e1 ions of refractory 
matcilal. A. B. S. 

l.caehtua eniu'ul kihi ilu^i \' s l*;it 1 298 ir»l 
See VMl. 


X. METALS ; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

lion: T1h‘) moelreti ic measurement of cfitieai 
ratnp's of pun' ■ - . (1 K. Burgess and H. Scott. 
Bull. Bureau Sl.aiulards, 1918, 14, 15 21. (S(m* 

also this .1., J910. Sll ) 

Ih a iiKKliticatlon of tlu* method used by Ta‘ Plmte- 
IifT the th(‘rino-cl(‘et ric power of the Iroti-plal Inuiii 
eoiiple l»i‘tw(‘en 0'^ and P. ni racuo was «I('t(*r' 

mim'd, oitservatloiis lM‘ing mtide at Inlt'rvals of 2^0. 
'riu‘ iron used contained 99-90S"/ Ee. Th(‘ A, or 
“ a Hot ropio ” translorniation was indleal(*d by a 
in. I iked (lls4*onlJimlf v In thermo (‘leci rlc power, 
b(‘ing slight i> al)ove 919^ and Ar., just iHdOW 
990'M’. as found h> t!i(‘ tluTnial, erystallographlc, 

I magmOh*, eh'ctiioal resislanct', and dlJalallon 
' metiKMis, 'rij<‘ A,. I ransl'orniat ion was Imlleatt'd by 
1 a br»‘!ik .at 70S'M’,.. but no discont iniilly W'as ole 
1 s(‘rvi‘d b(‘low this t4nnp(‘rnlnn‘. 'Tin' results are 
rogaivleil as showing that A^ and A^ are eritical 
j points dcdiniil Ing w, />, ami y Iron. \V. E. F. P. 

I 

j (itag inn\ : fnifnorDig flic qualifi/ of - - hg the 

elcrtrie funou'c. (J. K. I'hllotl Annu*. Eleetro- 
Plnun. Soc., .\pr , 1!)19. fA<lvam*(‘ copy.] 7 i»agcs. 
Tiik two 4piaIitleH most g(*m'ral]y wanted in higb- 
grad(‘ giay 4‘ast iron ar<‘ slrengtli jiml solidity, and 
without exceptliUi, strong irons hav(‘ hlgli imdting 
j p(dnts and minimum (Inidlty. 33n‘ <*npola fiirnaec' 
j Is more ellici<‘nl for ]tn‘h»'atlng am) melting tliaji 
4Mlhi‘r llie air-furjiaee nr r(‘g(*m*rat ivt' o[M*n hearth 
funiae<‘, Imt its tlnunial liinilallons do not allow of 
a<Ie(piate .snp<M'heat Ing of the moltcui inetul. A 
snpph'inenlary basir* 4*l(M‘tric-ar(' furnace Is sng- 
g4'st<Ml to etb'ct tli(‘ superli(‘atlng ami to rrOlne the 
iron at tin* s-aim' lime; the snli)l)nr 4*(ml(‘nt, of the 
imOal is cnnsid«‘rai)ly reduerMl, and fin* total carbon 
(*an Im,* regulated to any extent, so that gray Iron 
of tlie so-calh'd semI-Rle<*I quality may lx* obtained 
of uniform (piality. 'Tin* dni)lev r>roc<‘KH is corn- 
niendally iiracHcalile only ff)r castings wliich are 
n'qninsl tr) po.s.sc'ss physl< jil propt*rli(‘S of a high 
order.— P. A. K. 

Steels: Formation of troostitc at low temperature 

in carbon and the influence of the tempera^ 

ture of emeision hi interrupted quenching. Por- 
tevln and Garvin. Comptes rend., 1919, 168, 
731—73.3. 

With velocities of cooling (quenching) considerably 
higher than the critical velocities, It Is possible, by 
interrupting the quenching, and then cooling In air. 
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to observe very marked recalcKctmce (to the extent 
of 80° C.) at temiH.*ratureH down to 450° C. and to 
obtain ti'ooHtite after c(><Jlin},^ This formation of 
trooallh^ at th(‘S(? relatively low tcniiH'ratures is 
alwavs aeeoujpanied by charaeleristle, proiiouneed 
reealesceiuc*. 'flie troosdb* is forna^d directly and 
immediately from tlio solid sola I ion of carbon In 
7 -lron at Icmperahucs much lower than those 
at which il is formed dunii^; <-ontlniioiis (luench- 
ing. Willi (Ills ra|»id cooling it is possible, 
withoiil III. irked alleration of the hardness, to stop 
(he (imaicliiiig at temperatures in the neighbour- 
Jiood of (\ Working at a velocity near to the 
critical \eloell> of qmuiching, il has Ixsm possible 
to observe the commencement of the illrect reaction 
by formation of Iroostite at still lower t(‘ni{>era- 
tiiH's AVith velocities lower than the 

fill leal velocity, recalesi-enct‘ having occurred at 
high tempera tur(‘S during the p(‘riod of raiihl cool- 
ing, trooslite is always obtained and tin* tempera- 
ture of emersion from tlie quenching bath has no 
appr(‘ciable eflect on the structun' ami hardness. 
This limitation of the duration of (picnciiing by 
removing tlie steel wlUlst still hot from the quench- 
ing bath is one of the most eih'clive methods of 
jirevi'iitlng the formation of cracks— W. (J. 

»S7cc/.v; Hjjfrt menial investif/alwn of the influence 
of the rate of coolhx; on the hardenimj of enilmn 

. A. M. rorlevln and .M. (hirvin. Iron and 

Steel Inst., May, IJIU). (Advance copy.) hi jiages. 
A DKTAif-Kn descrijition of the aptiaratus and method 
,<)f working by which tin* n‘sults previously <le- 
.scrilxMl (thisJ., ltdl), 17h a, and preceding abstract) 
were oblaim‘d. it has lH‘(*n possible with some 
<virbou .steels to obtain a(‘tual doubling of the point 
(*f transformation, with the conseijueni co-existence 
of trooslite and martensite. The critical rate of 
cooling with comlllloiis otlu'rwi.se Identical varies 
Nvlth the conumsillon of the steel, pr(‘sentliig a 
minimum near the (uitectle tioint. ('omdnslons 
have IXHMi reached by various authors relating to 
such subji'cts as the effect of the mass of the 
.samples and agilatlon of the qiamching liquid on 
the duration of (iiienclilng, ami to tin* Intiuence of 
the quenching temi»erature and tenqHU’ature of the 
liquid on surfaci' hardness, 'riie.sc conclusions are 
only valid when the held of opi'iallons does not in- 
clude the critical rale for Ihe iiarllcular .samples. 

-- w. II. r. 

iUirbon in .^terl : Dcict niination of . L. ,T. 

Uogers. (’ana dial! (’hem. J., ItllJl, 3, T22 12.'{. 
SonA-AsiJKSTos, a new absorlHuit inixlun* for carbon 
dioxide (this J., P.lKt, 1237), .si'rvesjis ils own dri(‘r, 
will absorb nearly 10% of its weight of carbon 



Midvale Absorption Hnlb Nesbitt Tube 

SteUer and Norton ModiUcation) 

dioxide, and can be used while the gas is flowing 
at a rate of 250—500 c.c. per minute. With this 
material the absorption apparatus may be greatly 


simplified, and two new bulbs are described (see 
Fig.). The Midvale bulb modified according to 
Stetser and Norton is very simple and inexpensive. 
The Nesbitt tube may be shut off from the air by 
a slight turn of the large stopin^r which also per- 
mits easy tilling. There are no rubber portions to 
catch dust, etc., and the exposed glass area is small. 
The u.se of the .sodn-a.sbestos bulb i>ermits such a 
rapid flow of gas that a full factor weight of steel 
may be burned to fusion witlioiil altering the rate. 
To ensure a ecu rah' results steed of the proper finc- 
ue.ss must be used and silicious bedding in th<‘ 
lioats should be avoided. Nickel boats, which are 
among the most ilurahh', have now l>een obtained of 
a very low carbon content and after -short, treat- 
ment in a muflie they give up no further carbon. 

-T. H. Bu. 

i^ulphur: Delcrmhialion of — in iron and steel. 

A. Mnrinot. Ann. (’him. Analyt., IffiJ), 1, 15:’.-155. 
I.s the UKdhod of determiiiliig sulphur in iron etc. 
by treating the sample with hydrocliloric acid and 
collecting the evolved hydrogen sulphide in iodlia* 
.solution, tlui hydrogen sulphide should b(' passed 
through a small quaiility of water before it enters 
the iodiiK' solution. The ga.s is thus frc'ed from 
traces of liydrochloric acid which tend to react 
with the tliio.suiphate solution used for titrating 
the exet'.ss of iodine ami cause the resulls to be too 
high.- \V. 1*. S. 

Iron and ils conipounds leith non-metals: Laws of 
the, chemical action <>f ijases on at hiffh tem- 

peratures. F. Schmitz. Stalil ii. Elseii, 1010,39, 
373— 3S1, 400—413. 

l.N pure hydrogen at liigh temperatures the iioii- 
inetals contained in ingot-iron, pig-iron, ferro- 
alloys, and steel ar(‘ converted into the eorresiiond- 
liig hydrides, 'riiesi' eompoumls partly di.s,socinle 
at hlglier tenijieratun's and the hydrogen set fre^' 
i.s capable In the nascent eoudilion, of reducing 
silicic acid to hydrogen silieide at 700° 0. in th(' 
alKsmice of oxygen. At high I ('uipera lures hydrogen 
decomposes iron salts ami lorms th(‘ coiTespomJing 
acid \nIIIi .sepajalion of mc'lalllc iron. Iron heated 
In presimei' of a gaseou.s eomixmud of hydrog(‘n and 
a mm-iiKdal eombim's with the noii-metal, whieli 
<liffu.s(‘s into It. Spi'clal reference is made lo 
ceimuitalion with silicon in this way. Under given 
conditions tlicn* is for each non im'tal a certain 
composition of gas conslstiug of hydrogen and a 
(•omyxmud of the non-metal witli hydrogen, which is 
neutral, i.e., th(‘ non-metal neither jia.sse.s into, nor 
i.s removed from, the iron. In pure liydrogi'U or 
nitrogen at high leiiqx'ratures carbon and silicon 
in tlie solid state diffuse into iron. If a compound 
of iron with a non-metal is lusited in oxy^gen a 
compound of iron, oxygen, and Ihe non-metal is 
formed. If tlie non-metal is carbon, sulphur, or 
arsenic, tlie compound decomposes at a higher tem- 
[H'rature with formation of a gaseous compound of 
the non-metal with oxygen, iron oxide remaining. 
If iron Is heated in a gaseous eomyxinnd of oxygen 
and a non-metal a comyiound Is first formed of iron, 
oxygen, and the non-m('tal. If the non-metal la 
yihoaphorus or silicon the compound Is stable; if 
carbon, sulphpr, arstmic, or hydrogen, it decom- 
poses at slightly higher temperatures with forma- 
tion of Iron oxide and a gaseous compound of the 
non-metal with oxygen. Nitrogen is Inert to non- 
metals in solid or liquid Iron. In considering how 
far the results can be applied In practice, the cost 
and danger of using hydrogen on a large scale at 
high temperatures are serious disadvantages. The 
results t*an, however, be applied to the chemical 
analysis of Iron, and a table is given showing the 
accuracy of sulphur determinations by heating in 
hydrogen.— T. H, Bu. 
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8i€el9 under X-rays; Testing the absorbing power 

Qf . B. A. Hadtield, S. A, Main, and J. 

Brooksbunk. Earaday Soc., Apr. 29, 1019. (Ad- 
vance proof.) 5 pa^ires. 

The X-ray tybe u»ed had a 12' spark gap, I he 
interrupter being of the Mackenzie -Ward son nier- 
oury tyjK*. The negatives were inlensltlcHl. Exaudna- 
lion on a fluorescent screen is not sufllcientl> sensi- 
tive to differentiate steels of different densities 
Taking pure Swedish charcoal iron (S.O.I.) as 
standard, the following results wen» obtained by 
ph()togra[diiiig on one iflate tla^ standard and a 
series of discs of the sit'd of incroasing thickness 

I Tliioknot^ i Itolativo 

Analyh's Sp.gr. • of j lout tliu*kiu‘-<s ot 

8l>ocLiuon I 

1 _ i . i 

I 

« 19 %C, 2 45 %A1 7 ..7 ,V. In. 0 ;> 

0 55 % C, 2 70 % Cr 8 7?' I'a ni 2 

^ ^ ^ — I ()*0:U)0 in 1 oil (lucnclioil 

2%N1 / 1 

0 0.5 % j-'f ^ ' — i 0 0315 ill. 0 a annoiiled 

2 % Nl I i ; 

The oil-quenched nickeldiroiue-sle4‘l is an (‘\ct‘i»- 
tiou to the general rule that tlu' opacity to X lays 
iucreasi's with the density of the steel.- F. C. Th. 

Hair cracks in steel; Detection of by X-rays. 

C. F. .lenkin. Faraday Soc , Apr. 29. 1919. 
(Advance proof.) 1 page. 

The detection of hair cracks in aeroplane <*rank 
shafts by radiography Is not iios'-ihle,- F. Th. 

High-speed steel; Molecular constitutions of 

and thcAr correlation u tth lulhc-<‘J}ieien('ies. .F. O. 
Arnold and F. IblKit.^-on. Iron and Stivl Inst., 
May 9, 1919. (Advance copy.) 21 pages. 

The carbides picsiuit in six weli-aniuniied sU*els 
w'cre delerniincd elect rolytlcally. The chnuniuni 
present in the isolated residues varlial from 27 27 to 
G2-20% of that present in the steel, the tungsten 
from Sl-(>7 to 92(;8%, the inolylxlenum from So-29 
to 94*21%, and the vanadium from 7.7 SG to 91(54%. 
The SfiiiK* carbides ap|K*ar to be iinssi'iit in th(‘se 
complex steels as were previously found in the 
corresponding stt'cks containing one siM'clal clement 


tratlng steel to a depth of 40 mni. In Investigations 
into the heterogeneity of ste<*l particles, those of 
less than 0*2 mm. dlaiu. cannot Ikj dettded. Holes 
drilled In the siH»clmens are tilled with lead to pre- 
vent secondary rays fogging the plate and for the 
same reason the «imples under examination are 
c.'ised in lead. Blow holes in <-astings are n'ndily 
.•^I'cn The diminution in (he size and number of 
I thi'se as a result of deoxidation by aluminium is 
I clearly nwealcd. It was possible radiographically 
I to check the casting condlllons of sucli artlcleH as 
, the brackets of gun waggons to obtain a sound pi’O- 
I duel. The addition of tungsten to sKh'I product's 
I a marked iiu*reuse in the oi>aclty to X-rays. It is 
; thus p(»s.sil)le to apply radiography to replacH' rapid 
I analysis in i)articiilar cm.m's. If earbon steed bars 
! have l[M‘en mixed up inadvertently with tungsten- 
I siei'I bars they <*an Ik* soiled out sp(‘e(llly by radio- 
I graphy. B.irs of <*ompound metals can Ik‘ investl- 
I gated ami the pii's^ncc and distribution of the 
metal of greatc'r dt'nslty sliown radiographically. 
'Plu' maximum tliickucss of steel \Nbleb i‘an at 
pH'seut Ik* (‘xamliicd by X rays is about 1.7 mm. 

F. (\ Th. 


Penetraiiun of metals by \ rays; Piineiplrs goveni- 

iny . (r. Bc.spomlcK. Faraday Sr>c., Apr. 29, 

19J9. (Advance proof.) 20 pag(‘S. 

A r.ENEUAL discussion of the proiic'itli'S of X-rays, 
lh(‘lr wave huigths, co('IIicIenls of absorption, dis- 
tribution of energy in the s|K*elrum, and tin* changes 
produced when they fall upon mi'tals ami upon a 
photographic plate. The photographic arrangement 
suggo'sted by the author for radiography of metals 
makes use of the n*sonance i»roiK'rtlcK of an cdi'inoiit 
of high atomic w(‘lgl)t such as lead. The rays llrst 
tH*m*trat(* the substance niid<*r test, th«*n the glass 
of the pliotograpblc ]»lalc and the silver emulsion, 
and tliim llH*y excite the ri'.sonaiuv radiation of 
l(‘a(l foil The r.'iys ar<‘ l)esl i»rodnn*(l for tills pnr- 
])o.'-c by means of a (hiolldge tnlK*. It is lonnd quite 
ft'aslbie to d<*t(‘ct faulty places of 1^% of the total 
1 thlekm'HS of a layi'r of iron. Ltsad can Ik' (‘xamlru'd 
; without dlfllculty up to S mm. In tbickness. The 
I method Is also v<*ry (MUivenlent for the examination 
I of r(‘lnforccd <*omre1e to (lelr*et rusting of the Iron 
I reinforcing h.'irs. W. II. I’. 
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In the annealed eondltloii the micro-structures 
I'Oiisisted of a matrix of sorblth* jM'arlite, with 
globules of carbide. After hardening at C. 

the structures were austenitic with or without 
excess carbide. The heating curve of the stet'l wdth 
2*8% Cr and 15-5% W show^ed absorption of heat 
at 812® C. and large absori)tion ni 10(57° (’. On 
cooling, a single recalescence i»oint was detected at 
408° C.— F. C. Th. 

Metals; Industrial X-ray examination of . E. 

Schneider. Faraday Soc., Apr. 29, 1910. (Ad- 
vance proof.) 4 pages. 

A CooLiDGK tube was used with a spark gap of 
26 cm., the rays from which were capable of pene- 


‘ Metfillir roatnu/s for rnsl pHa^/Ing i>on and steel. /. 

! II S Uawdnn, M. A. (iro.ssman, and A. N. Film. 

Cheni. and Met. Fng., 1919, 20, ir»K 1(54. 

A DK.si’aicTinx of the vjirlons metallic coatings and 
the methods of application, us^'d <*omrncrclally for 
the prob'ctlon of Iron and .steel, Is given. When 
the object Is merely protect Ion against corrosion the 
iM'st coating is zinc, Jind with large regular objects 
the “ hot dipping ” iiK'thml is entln*ly satisfactory. 
Heavy coalings arc, howev(‘r, not reliable on objects 
with sharp angles and other processes {e.g. sherard- 
islng, elect ropla ting) may have to be used. These 
are not so convenient in operation, but may be more 
economical of zinc. One oz. zinc per sq. foot of 
surface Is usually sufficient for normal purposes. 
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“ Hot dipping " and Kherardlslng cannot be used 
for hardened steel. Plating or slierardlslng Is re- 
commemled for accurately niaclilned parls and 
sherardislng for llireaded porlloris. “Spray” 
coatings may Ik? necessary for large parts which 
must tM‘ Irea ted in situ. Tla* ii.se of oil is always 
advantageous in jirolongJng llie life of metallic coat- 
ings. 'Pile iK'st general nadiiod for le.sting the pro- 
tectloi! giv(*n is hy s|ua.\iiig willi a very limdy 
aloniiHed soldi ion of salt lUO ;,.) and examining for 
rust. Ordinary sanijile.s sli(nild la.st from 4S to 72 
lioiirs wjlliont lustim?, am) for sp(‘cial (‘X- 

posnre 1)11 ill Iionrs.— W. 11, P. 

Inm H'.v'.r/.s*; .1// c.rphtsuin dutim; thr ncldiiKj of 
— . A. Pe^llilen. Pliariii. Zentr., ItHl), 60, lo.j— 
lot). 

A\ explosion involving lo.ss of life oeeurn‘d during 
the anlogmious welding of iron containers. An 
Invesllgalion showed the presence of a dark brown 
substance* on the inne*!* walls which on fractional 
disl illation In steam passed over chletly b«‘tw«‘(*n 
210^ and 2M0^ and h'ft a residm* (»f naphthalem* 
and heavy aromath* oil. During hi'allng for tin* 
weMlng, (his deconifKiscd with <‘volutlou of in- 
fiammabk* gases wliich exploded. It is suggesl<‘d 
that during tin' welding of lion (*ontain<‘rs witli 
unknown contents the vess(‘Is should In* hik'd with 
wat<‘r to exclude air.— F. C. Tli. 

Cyanidv lions; IJslnnation of oxi/ycn in noik- 

iny . II. A. Whip*. J. fthem. Met. and Min. 

Soc., 8. Afr., IJIlt), 19, I77--17S. 

In (he author’s colorlimdrie riM'tliod (this .T., IhlS, 
r»47 a), under ci'rtain conditions a violet coloration 
Is produc(‘rl, which does not rafiidly change to the* 
usual brown tint, 'riiis is iHdk'visi to be due to 
oompk‘x ferrous or ferric salts with tartaric acid 
or organi(‘ compounds (‘ontaining the hydroxyl 
group, arising from the use of mine water contain- 
ing Iron. It is suggesttMl that the water should Im* 
rendered alkaline, and then oxldiseii by ex|K)snn‘ 
or by the mldltlon of an oxidising agent (c.</., 
bleaching iiowder).— 0. A. K. 

Copper; Cases from . H. M. Kyder, J. Frank- 

lin Inst., liilt), 187, hOK-oOO. 

Fivk grams of coi»t)er was healed electrically in 
vacuo for 12-liour iK'rlods, the temperature being 
Increased by 50^ (\ for each iM'riod. The gas evolved 
in each i)erlod was collected and analysed. The 
evolution of carbon dioxide shows a maximum at 
.‘W C., similar to that obtained under similar 
conditions from iron and steel, various glasses, an<l 
IK)rci*lain. A large (piantity of oxygen is released 
at 8(10° C., which Is the temperature of decom]K»si- 
tlon of cuprous oxide. The hydrogen evolution 
shows a maximuui near 000° C , at which temi)era- 
tiirc copiK'V iK'Comes iM?rnu*able to hydrogen. 

Bra,ss inyots fiom stcarf; .1an///.vi\v of . U. 11 

Deakin. Fhcm. News, JOlO, 118, 194. 

Goiter is determined iodonietrically on 0 5 grm.. 

2 c.c, of a 20% sodium t)hosphate solution being 
added to the solution. Zinc Is estiimited volumetric- 
ally by the ferrocyanlde process after the removal 
of the copper as cuprous thiocyanate, the latter 
after Ignition serving as a useful check on tlu* 
volumetric dcti'rmination of the copper. Nickel, 
which Is present only in very small amounts, is 
detected after the removal of iron ilurliig the deter- 
mination of the zinc. lATd, whicli may occur up 
to 20%, is determined by converting it Into sul- | 
phate, dissolving in ammonium acTtate, and pre- 
cipitating as molyl)date. The method for tin is to 
dissolve 5 grras, of the brass In aqua regia, dilute 
to 200 C.C., and add 2 grms. of ammonium chloride 
and 40 C.C. of ammonia. The boiling solution is 


filtered, the precipitate washed with 5% ammonia 
then extracted with hot hydrochloric acid (1 ; 1) and 
re-precipitated with ammonia. The diluted second 
filtrate is treated hot with hydrogen sulphide, the 
tin siilpliide filtered off and ignited to stannic oxide. 
The filtrate from llie tin sulpJiide Is boiled free from 
hydrogen .siiljiliide, oxidised with nitric acid, and 
(tu* iron and aluminium precipitated as hydroxides 

-I\ 0. Th. 

Llcctric furnace; its introduction into foundry prac- 
tice. VV. F. Moore. Arner. Flectro-Ghem. Soc., 
Apr., 1919. tAdvauce copy.) ff pages. 

The (‘Icctric lurnacc has iK'come the most economi- 
cal me, -ms tor producing suitable steel for castings. 
Since the atmospluu’c of the furnace imiy lie readily 
controlled, no oxidation of metal occurs during the 
nit'Iting oi)eratlon and llglit sera]) including 
“ iiiacldne sho]) turnings” may be utilised. l)e- 
gaslticatlon of tlie molti'n metal is aeeompiisiKMl by 
the use of smaller qiiantilies of ferro-alloys, as 
little loss of the latter occurs. The charge may 
be superiieatc'd to any desired exienf and this 
eiinblc's thin castings to l)c produced, of i)rcdeter- 
inincd chemical composilioii. An acid lining is pre- 
ferred owing to the slmi)Ier tc'chiiique of the oi)era- 
tions, and tla* cost of rc'fractorU's Is found to be 
praelh'ally li.alf of tliat re<pilri*d in tin* converter 
])ro<*<'ss. Tla* na'lling los.scs In tla; elect i*i(* ftirnace 
are given as of the loss In the oiTii-hearth 
proc('ss, and J- i of the loss in tla* oonvcricr pro- 
cc.ss. - 0. A. K. 

Lead; Sojtfniny, desilierisiny, distillation and 
cupellation of - F. von Sclilli)iM‘nbacli. Mctall 
und Fr/., 1918, 15, ;{2:{ - im. 

'I’HE author describes the (lO-ton sofleiilng furnaces 
in u.se at Hin.sf(‘l(lhaiinner, and draws special atten- 
tion to the subject of cooling jackets which are 
considered lo be in g(*m*rMl too thickly lim'd. The 
u.sc of large capacity funiaci's is advised, preferably 
120 tons, the con.st rnetion of wliloii is d(*scribed and 
w'orking di'tails given. Tlie format ion of and 
method of dealing with eru.sts are considered at 
some k'nglli. Tla*y are skiiima.*d into iron pans 
W'lth conical bottoms, tla^ (*X(*es.s lead separating at 
the bottom. The I’arkc's ])r()eess of desilverislng, 
using GO-lon k^'ttles, is discussed. Mechanical stir- 
ring is nd\ l.sed, but tlie autlior docs not favour 
tin* use of the Howard pre.ss, as tlie si'paration of 
rich sklmmingH sliould tie done in a refining fur- 
nace. Tlie .se])aration of zinc from the desilveris(*d 
lead is consld('r(*d and the material, repair, and 
manipnlalion of kellies discnsstHl. Instead of the 
poor oxide usually obtained, the author lias w^orkc'd 
out a jirncess producing oxide containing (’»;{%, Zn. 
Electrolytic treatment of tlx* crusts has not proved 
satisfactory. They are distilled in grapliite retorts 
or tilling furnaces, the n])keep and operation of 
which an* discu'^sed. With oil or gas firing the 
results are improved, and tilting furnaces are the 
better. A elu'ap and convenient form of receiver 
designed hy the author is descrllK'd. The zinc 
rocovcreil sliould Ik* 8,“)% of the amount in the 
charge. The silver in retort residues may he re- 
covered by Jiddition of liquated w'orks lead. Tlie 
German cuiiellatlon furnnevs with fixed heartlis are 
not much used except wdieii litharge low in silver 
Is required in large quantities. The author de.scrlbes 
a simple and praetieal eu]»el of rectangular shape 
made of stam]K*d eonerete in an Iron frame; also a 
refilling furnace with a large movable hearth, with 
which he obtained the bixst results in melting 
argentiferous litharge with waste metal scrapings 
and the desllverlsed residue from distillation. The 
refined lead with 7 to 8% silver goes forward for 
cupellation and the black litharge partly desllver- 
lsed can be worked In the blast furnace.— T. H. Bn.. 
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Cupfodcscloizitd j Tvcdtment of for vjctruction 

and recovery of vanadium, lead, and copper, J, E. 
Conley. Clieiu. ami Met. Enp., V.llU, 20, 4rK>— 4t;o. 
Cui’RODEScix)iziTE Is u lea(l-eopix*r-vaim(linm mineral 
which has been located in quanlity In Arizona. 
Attempts to obtain by volafllisation with 

chlorine or hydrochloric arid did not prove very 
encouraging:. The method recommende«l is tirst to 
turn with nitre-cake and afler extraction with water 
to treat with stronj? sulphuric acid. The residues 
(slimes) contain the bulk of the l(‘ad as easily rc- 
c*overable lead sulphate. A portion of the free acid 
in the (extract is neutrali.sed with <’austie soda and 
then 8trii)s of scrai> iron are add*Ml. The.se yield 
iron vanadate and disi)Iace imdallic copper. After 
standing for some timi‘ and removing th(‘ copiK‘r, the 
solution is eari'fully luaitrallsial with caustic soda 
and boiled for seveial hours. 'I'lu^ n^Milting pre- 
clpitat(‘ is a high-grad(‘ iron vanadat(‘. W. II. P. 

Zirconnun ares and allays: inalasis (tj . A. 

Travers. Chim. el liid., 11)1!), 2. .‘tSV :t<)2. 

Tiik ore is fiiMnl with sodium iRU-oxide in a nickel 
cruclbl(‘, th(‘ melt tix'atc'd with boiling water, and 
filt(‘r(‘d: tlK‘ in.solul)l(‘ juirtion is boil«*d with an 
exc(‘ss of hydrochloric acid, th(‘ solution rendenal 
ammoniacal, and tillered, the pr(‘(*ipital(‘ ludng 
washed with hot arnmoniacal 10% ammonium 
chloride solution. 'I’lie pr(H’ii)iiate Is dlssolvtsl in 
hydrochloric acid, tin* srdutlon nearly neutralised 
with ammonia, and boiled -with the addition of 
sodium thiosulphate; the pn'eipltale forimsl Is 
coll(‘ct(vl, ignll(‘d, and weighed It (*onslsts of zir- 
conium o\ld(* with titanium o\id(‘, traces of silica, 
iron, and nickel: silica is separated by trcMitment 
with hydrotliioric and sulphuric acids, and the 
titanium o\id(‘ is d('t('’')nin(Hl coloriimdrically after 
the precipital(‘ has Ixhji fused with potassium blsul- 
jihate. The total siII(‘M is de((‘rmim‘d in a seiairnte 
portion of the ore by fusion with sodium p4‘ro\lde, 
(waporation with h.\drochlorie a<*id, tiltnitlon, 
ai'paration of tra((‘s of silica from th(‘ tilt rate by 
imxans of ammonia, and Igniting, Tin* ignltc'd pre- 
(dpltate Is tr(‘al(‘(l with hydrolluoric acid and any 
non-volatil(‘ residiie iziivonla) (balucicd from the 
total w(Mghl. Iron is d(‘t('rmined by titration with 
titaidum trichloride' after the ore has Ikmui fused 
with .sodi)im jK'roxlde and dissolved in hot hydro- 
chloric acid: mangaiuxse is determin(*d by the per- 
sulphate method, and rare earths by pn'cipitatlon ns 
oxalates, zirconium oxalate b<‘ing soluble. Zir- 
conium-iron alloys usually contain aluminium; the 
latter may determlnc'd by dissolving the alloy 
In nitric acid, evai)oratlng the solution with hydro- 
chloric* acid, filtering, (‘va])oratlng the filtrate to 
a syrup, <‘,\tracting (lie iron with etluT, and fhc'n 
precipitating tin* alumlniuin and zirconium with 
thiosulphate. Aluminium and zirconium are . 
sc'paratcd by fusion with alkali.— W. P. S 

Platinum </auzc catalyst, ('ampbell. Kcc VIT. 

Brass foundry vrucihlcs. Stull. i>ee VIII. 

Carbon electrodes. Iladfleld and Main. Sec XT. 

Patents. 

Iron and steel; Manufacture of . G. A. .Tarvls, 

Wellington, Saloj>. Eng. Pat. 120,040, 14.11.10. 
(Appl. 10,307/10.) 

Scrap material such as stCel turnings or swarf Is 
coated or treated with tar mixed with lime, prior 
to melting. If Iron Is to be produced, silicon car- 
bide or carborundum waste Is added to the mixture. 

-T. H. Bu. 


Steel; Manufacture of . R. A. lladlicid, Lon- 

don. Eng. Pat. 120,040. 15.11,10. (Appl. 10,3SOho.) 
Pi ATF.s, sh(*ets, and shields for ivsisting iK*netra- 
tlon by proii*clllcs an* made of st('cl containing: 
(’. up to 0 5%. SI. 0-7- 2%. Mu. 012~-0 0%, Cr, 1-5— 
3 0%, and Ni, 2 '5— 55%. They are Imatc'd to 

be)w(‘('n SOO® and ])referably S«'{0^(k, and 

cook'd in air or other cooling medium. Th(*y may 
h(‘ ivlmafi'd to 300^—100^ and again (’ooled. 

-T. H. Bu. 


steel and hiyh-idiaspliarus slay; Producing 

l//o//i pt(f i/oa I W, R. Walker, New York. 
P.S. Pat. I,201).n72, 1 1.10. Appl., 7.10.14. 

Pic. Iron Is de-si licnuls<‘d wllhoul suhsbml hilly re- 
ducing th(' phosplionis conlt'ul. IMic sillclous sing 
is tin'll run oil and ilu' mi'tal rcllncd wllh a basic 
slag, which Is nauovt'd Ix'lbiv the <'iul of the ro 
tilling operation wlnm It contains tin* maximum 
pen'entage of pho.s])horus.— r. A. K. 


Fetrotnanyanese af law phasphorus content; 
Method of piadueiny slays rieh in manyancse for 
the pripatalion af — — Jram slays, ores, etc., von^ 
taininy matupinese and of hiyh phosphorus con- 
tent. A. SoniKuiNcin'in, Witkowllz. (Jer. Pat. 
310.552, 11.4 17. 

PiioseiioitK’ OH'S ( Ic. ai-(' smelted In a blast furnace 
with the forma I ion of pliospliorlc ferromanganese 
or siilegelelsen etc., and (his is tlien tr(*at('d In a 
c<)iiv(‘r(('r with an .acid lining for Ihi* jiroductlon of 
mangaiK'S(*-rlch slag fiaa* from phosjihorus. This 
slag by ftirUx'r tn'alriK'iit yields ferromanganese 
( tc. of low ithosphoniK conti'iit.-T. St. 


Cose-hardeniny S. Whvb*, Ib'dhill. Eng. Pat. 

125,00(5, 10.10 10. (Appl. ll,H.3l)/10.) 

A cAsiNcj of whll(‘ iron Is formed by h(*atlng Iron 
or st(‘(‘l a nick's in a batli of liorax, e.y., at 11^0*^ — 
1400'’’ (k, in till' pri'sciicc of gniphltlc carbon. A 
current of air Is pn'feralily f)assed through the 
hjith. If an (*I('clrIc current is applic'd to tin' bnth, 
using tile artlcli* to Ix' coaled as one ek'ctrode, 
tin* casing Is producc'd mon' rapidly, and If the 
work Is made' th(' anode*, a casing of high carbon 
cont4*nf (with Fc.,(/ as the limit), Is produced, and 
tiu' sharp (‘dgi's of llx' artlele are roun(k*d off. If 
the work l.s used as cathode a easing of approxi- 
mately ('utectle comiMisillcm (0-0%, G) is produced, 
and the angles of llu' article n'lnalii w*ell defined. 
An alternating ciirnuit may lx* erniiloyc'd. Where 
a (lileker easing is reqnln'd, the article may he 
dlpfM'd into molten iron-earbon alloys, or other 
metallic* alloys, under molten borax.— -C. A. K. 


Zinc; Klcctrolytical produetian of — 0. IT, 
Clevemger, Palo Alio, (kil., U.R.A. Eng. Pat. 
115,84(1, 7.5.18. (Appl. 7005/18.) Int. (^onv., 7.5.17. 
See TJ S. Pat. 1,283,077 of 1018; this .1., 1010. 79 a. 
A manga nate or p(*rmanganale Is used as oxidising 
agent, and a soluble manganese salt ks added to 
the (df'Clrolyte If not already present in sufficient 
quantity. 

** Blue-powder ** ; Production of . F. P. Fam- 

liam, Falroaks, Pa., As.signor to National Metal 
Molding Co., Pittsburgh, Pa. U.S. Pat. 
l,2ffi),445, 8.4.10. Appl., 4.12.10. 

IItc.uly heated zinc fume Is condensed continuously 
In a closed ch.imber, and cooled below the tem- 
perature of ignition In air. The blue powder Is 
agitated on removal In order to free It from en- 
trapped carbon monoxide. — 0. A. BK 
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Alloys; Process for re.flniny . Stabillmentl 

“ Blak ’• Ing. A. Poiiehaiii, Assigiieos of P. 
Peynetti, Turin, Italy. Kiig. Pat. 110,277, 
7.5.18. (Ai)i»l. 7<;iH/ls ) lilt. Ponv., 7.r>17. 

The mechanical ]>roi>c‘rtlcH of alloys having a 
copiK*r, alunilnliiiri, or zinc ha.sis are Improved by 
introducing a .'^mall (jiiaiiiily of one or more of the 
metals composing (la* .illoy— pnTcrably the metal 
having tlK‘ gn'Kcst allinity for oxygem— in the form 
of a tine |)o\\(lcr oia lo.^cd In a metallic enveloiie of 
low melting point, into the mould for the ingot or 
casting - ii Pu. 

Imjireonnlinif and roatint/ metals with other metals. 
A. (' Hy<ie, liondon, and A. .Iud(‘, and lUdllss 
and Morconi, Ltd., Plrmingham. Eng. lYit. 

2r>.0.1(). (Appl. 

A couE of metal (c.//., steel) is enclosed within an 
<‘iivelope of a more fusible metal copper) and 
lieated to al)Oiit the fusing temiK'rnture of the coal- 
ing metal In an iitmosphere of livalrogen or carbon 
monoxide. The wmposite metal is then subj(‘cted 
to a wire-drawing or otluT eciulvalent mechanical 
oiieration. Wlum steel or iron Is employed ns a 
core, a coating of oxide on the metal is an advan- 
tage, as a spongy iron tllm is iiroduced in the reduc- 
ing atmosphere, and a bc'tter iiUeriienel ration of th(‘ 
metals results. The process Is aiipllcabh* to a core 
of powdery material (c.y., tungsten) enveloped by a 
more ductile imdal, and a second coating of a still 
more fusible nu'tal may Ik‘ applied to the first. 
(Reference is dln'cted, in pursuance of Sect. 7, 
Sub-.sect. 4, of the Patents and Designs Act, 1007, 
to Eng. Pats. 1024 and 1028 of 1000; this .T., 1000, 
852.)- P. A. K. 

Coaling with metals. F. .1. Metzger, A.ssignor to 
Air Reduction Co., Inc., New York. II.S. Pat. 
1,290,088, 8.4.10. Appl., ^iO.lO.lS. 

The coating metal is fed to the tlame of a coating 
torch supplied wltli a combustible gas consisting 
of ethylene and oxygen.— T. II. Bu. 


Ooppcr-nickel matte; Treatment of lo separate 

the metals. B. Mohr and (k Ilebtudein, Ixmdon. 
Eng. Pat. 125,042, 20.0.10. (Appl. 1.1, 85,1/10.) 

Finely ground eoiiper-nickel matte is roasted, and 
then rodneed and leached witli 10% sulphuric acid 
at 80° — 00° P. A deiKislt of nickel Is obtained by 
eloelrolysing tlie dilute solution of niekel sulphate 
so produeecl, ami the resulting arid solution is visni 
for leaching a fresh quantity of the reduciMi 
matte.— C. A. K. 

V 

Alloys from eolatile suhslatues, ur andals, and 
other metals; Method and apparatus for pro- 
ducing . E. (}. Burr, Montreal, Panada. 

Eng. Pat. 125,785, 1.5.18. (Appl. 7,111/18.) 

A METAL (c.g. eopinn*) is heated in a crucible and 
the heat of the molten metal is u.sc'd to vaimlse a 
volatile metal or other substance (c.g. phosphorus), 
contained in a closed retort, constructed of material 
of low thermal conductivity, and placed above the 
level of the molten metal In the crucible. A 
central tutK» conducts tlie vai>our from the spacNi 
above the surfac'c of the material In the retort 
Into the molten metal in tlie erueible near Its, 
base. The rate of <'vaporation of the volatile 
metal varies with the pres.sure set up by the head 
of molten metal In the erueible, and means may 
be provided for adjusting the distance between the 
retort and the molten metal In the crucible accord- 
ing to the boiling point of the volatile substance. 

-S. S. A. 


Alloys. R. A. Hadfleld, London. Eng. Pat. 

12t>,()53, 16.11.1C. (Appl. 16,459/16.) 

IBON-.MCKEL-MANGANESE alloys high In nlckcl for 
electrical and other puriK)ses are compost of 
niekel o2 — 40%, manganese O-JI— 8%, carbon 0-06 — 
1-5%, and the remainder iron. A preferred com- 
position Is iron 63%. nickel 36%, manganese about 
00%, carbon 0 05—1%. The alloys may bo made by 
adding molUui melallle manganesf* and nickel or 
their alloys lo deca rhonised and desllieoiilscd iron. 

— T. II. Bu. 

Allog. P. Van Amburgli, Tacoma, Wash. U.S. 

Pat. 1,300,058, 8.4.10. Aiipl., 2.10.17. 

An alloy consisting chiefly of aluminium with 
smalh'i* proportions of eopixr, tin, and silicon. 

-T. H. Bu. 

Piirnacc for heating metal articles and other like 
ufses. Gibbous Bros., Ltd., and K. Masters, 
Dudley. Eng. Pat. 126, KS, 14.5.18. (Appl. 
8040/18.) 

A nuiNACE of similar kind to that descrilxHl in Eng. 
Pal. 7203/12 (this ,1., 1013, 204) but less expensive 
in construction consists of a dome-shaped chamiier, 
tilted with a numlxT of charging doors at the floor 
level. Heating gasiis, from a lire-grale, or gas- 
producer situated below the heartli, are iiitroducHal 
through a central port in the furnaeo bed and the 
w'aste gases pass down vertical flues Ix^tween the 
charging doors. Zig-zag horizontal regenerator 
passages are provided near the sides of the fuel 
ehamlHT or gas-produc‘er and the heated secondary 
air meets tin* combustible gases before passing 
llirough the central port into the furnace. 

-C. A. K. 

Plast fiiinaee [tuyere]. F. O. Miller, Portsmouth, 
Ohio. P.8. Pal. 1,208,761, 1.4.10. Appl., 8.8,18. 
The discharge optming of the tu>ere is at au angle 
to the main portion, and the angular section is 
lined with refractory matiu'ial at the place where 
the direct ion of the blast Is deflected.— P. A. K. 

Electric fuinaec Jor smdting ores. A. E. Book- 
waller, Po'ur d'Alene, Idaho. U.S. Pat. 

1,207,611, 18.3.10. Appl., 26.1.17. 

The furnace comprises a shell, polygonal in cross- 
wvtlon, resting on a rectangular base, the latter 
h.iving along Its central portion a relatively narrow 
AVell iirovlded with an outlet for molten metal. 
Two elect rod(‘s lying on the base on oppositi' 
sides, spaced from, but parallel lo the well, and 
abutting against the side walls, extmid from one 
end to tlie oiiiiosite end of the furnacx?. The base 
is inclined downwards from the electrodes to the 
well, thus forming a supiiort for the ore, which 
is melted by Ihe eurreiit passing iK'tween the elec- 
trodes.— B. N. 

Farnac(‘; Melting u ith erueihles of quartz or 

quartz-glass. Westlughousti Metallfadeu-GKlh- 
lamiamfabrik, G.m.b.H., Atzgersdorf, Austria. 
Ger. Pat. 308,308, 11.4.17. 

Quahtz crucibles may advantageously be used for 
foundry work in furnaces heated by gas and wholly 
or partially lined with quartz.— T. 8t. 

Open-hearth furnaces; Method and apparatus for 

shortening the treatment period in . W. 

Matheslus, Charlottcnburg. Gcr, Pat. 310,574, 
19.9.17. 

In the early stages of the reaction the heating gas 
is supplied to the furnace by the upper port so that 
the air comes Into direct contact with the charge, 
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and at a later stage tW gas and air are clianged 
over with resi)ect to the i*egenonitors. The 
reversing gear consists of a stationary plate with a 
superposed routing bell. In the uudorpiate the 
gas and air channels belonging to the right or left 
side of the furnace are plami diametrically opiHJsite 
to each oUier, and the jiassage to the chimney Is 
connected to the centre. At any given time t\Vi> 
of Uie diametrically opposed i>assages are eon- 
uected with the cldmne^ while the other two serve 
for the supply to the furii;i«’(‘ of gas and air re.s|K‘e- 
tlvely.— T. St. 

/Arconium airs: Phh(.\s oj puriji/ino . W. K. 

Lovoman, T.ahewond. Ohio. Assignor to National 
Carbon Co., Ine. ll.S. Tat. 

Appl., 1.0.15. 

Cki’dk zireonlum and titaninm ores are luaited 
with an excess of Iku concentrated sulphuric acid 
practically to drym^ss, the dried mass crushed, and 
its soluble eonstituiMits extracted with dilute sul- 
phuric acid. The solution is treated with sodium 
thlosnlphatt' at about 100° C., to precii»ltale 
hydmte<l zirconium o.\ld(\ and tlie preeipitate 
tilten'd off, and calcined to remove water and 
adhering sulphur.— C. A. M. 

M QUeahlvizing oast metal; Method oJ . W. O. 

Webster, Highland Park, Mich., Assignor to 11. 
Ireland, Detroit, Mich. C.S. Pal. 1,20S,(;07, 
2n.a.l0. Appb, 0.1.18. 

A METAi. easting Is pla(^‘d in a container, eaimble 
-of l)eing hermetinilly sf^aled, together with a 
quantity of combii.stlhle material siiflieient to com 
bine with the oxyg(‘ii present, and to in*o<lnee a 
positive pressure of gas in the container. 0'lu‘ 
sealtMl container Is siibjt ctod to heat, and the <‘on- 
((‘iits are allowed to cool Ix'fon' nunoval. 

C. A. K. 


Muffled ore-convcrting appat^tus, A. M. Hearn, 
Assignor to The American (.>)ntlnuous Retort 
Co., Denver, Colo. U.N. Pat. l,200,tit)l, 8.4.10 
Appl., 10.12.17. 

Two horizontal chambers are arranged one above 
the other so that healing gases may oiK'ulnte 
around them. Ore charged into one end of the 
upi)er chamlH'i* is moved by scrapers to the opi)osite 
(Mul and Is conveyed by a shoot into the lower 
<-lnunb<‘r in which it is moved by oppositely In- 
clined scraiK'i's to tht‘ discliargc end. The 8cn»i)ers 
are eoniUH'ttal to frames mounted on slldeways on 
iq)l)osIte sides of the oven, and move In unison. 

-C. A. K. 


Mt ial hriqiKtlr W A. Voged. Assignor to General 
Hriquettlng Co., NVw Yoik IJ.S. Pat. 3,290,878, 
S4.10. Appl , 2() lO.lS. 

Dirt and fondgn siib.stanees destroyed and 
cutting oil rcniovt'd from inctal wjiste such as turn- 
lugs and borings, by crushing the metal, anncuillng 
tile pieces produced, and then e(H)ling tliem under 
non-tempering eondilions, preparatory to briquet- 
ting— T. 11. Hu. 


»sn//cWt/// Kjmtum piooess. C. W. Adams, jun., 
Murray, Ptah. Assignor to AiiKTlean Nmeltlng 
and Rcdiniiig Co. 11. S. Pat. 1,299,892, 8.4.19. 
Appb, 19.1.17. 

A UNIFORM Ja>»u- of red-bot ore Is si»read on the top 
of a charge of the on* t(> be sinl(‘n*d and subjected 
to a downward current of air. For ores containing 
sulphur the tcmiHU’ature of Hie la.ver of riHl-hot 
ore should 1 h* high enough to Ignlle the charge, 
hut not high enough to distil more than a small 
amount of the sulphur.— J\ II. Hu. 


notation; for the a( ration and enoilsifit- 

ing of pulp for . C. Taylor, Nogab'S, Ariz. 

TI.S. Pat. 1,299.0.59, 1.-1.19. Appb, S.11.17. 

PiiA* for dotation treatment, Is eau.s(‘d to pass 
Hirougb a pipe, and air is drawn In at dilTorent 
points in tile bmgth of the |Hpe so as to <‘uus(‘ 
admlxlure of air with the pulp before Hie latter 
4*111 <‘r.s Hie notation tank.— A K. 

Molybdenum; Method of exit acting and teeorvring 

from ores and eoncenit at( s. II. A, Doern(*r, 

Denv<*r, Colo. U.S. Pats. (\) 1.299,rM9 and (a) 
l,299,r)t;o, S.4.19. Api)l., IS I 17 and 1.5 ;;.1S. 

4 \) Mi)L\iu)L\UM-nEARi\(. material is lieated to 
fusion and treated with fn*c cblorino to comhim* 
with, and volatilise tlie iiiolybdeinim as chloride, 
qqie reaction may 1 >g carried cnit by <*l(‘elroIyHlng 
a bath of fused alkali chlorides <ontainlng thi* 
molybdenum or(‘. (h) Molybdenum ore is briquetted 

with sodium chloride together with a material 
(‘apable of yielding sulphur, and the briquettes are 
fed Into a heated vertical chamber through which 
a downward current of air is maintained, (’hlorlnc 
Is liberated in the furnace and volalile molybdenum 
chlorides are conveyed aAMiy by the air current, 
and condensed.— r. A. K. 

A'iefreZ sorap and sludge; IMocess for treating 

Uo recover platinum]. W. McA. .lohnson, Hart 
ford. Conn. U.S. Pat. 1,299, .577, S.1.19. 

3.8.17. 

This residues from the electrolysis of commercial 
nickel, which are comparatively rich in platinum, 
are cla88lfie<i Into coarse and fine particles. The 
fine particles are subjected to a further settling 
treatment and separated Into heavy sludge and fine 
Slimes. The latter contain most of the platinum. 

— 0. A. K. 


Powdered orrs, flue dust, do.; Furnace for drying, 

calcining, atid sinlcnng . W. Scliiimaclier, 

Herlln. Her Pal. ;;i0.’.57:b 19..5.17. Addition to 
Gcr. Pat. .'lIXi.O.TJ Hlii.s 1918, (;29 a). 

To prevent the iK)ssil)llIiy of the ronslcd material 
.idherlng to Hk* iiiclliuil iron jilntes of the furnace 
originally <b*scribcd, veiliciil tubes nn* i)luet*<l at 
sliort inic'rvals from (*Mch o1b(‘r, clHu*r In front of, 
or eml)c<ld(Ml to a depth of somewhat more than 
half their cross-sta'llon in the iron j)lat(*s — T. ^t. 


[Coppcr\ sulphide, oics containing ferric salts; 

Method of leaching . llohaer St. Stefan 

(Jew<*rksclnin, HiidiiiM‘sl. Ger. Pat. 310,525, 
IS. 12. 1.5. 

The on* is roasted at not. higher than 31)0^ C. under 
tin* gn*at<*Ht i)f)sslble eoneeni ration of sulphur 
illoxide, so that Hn* Iron and sulphur remain as 
f(*rrous sulphat(‘. Tin* mass is Hn*n b'aoh(‘d to 
reinov(* tin* greater imrt of Hn* solubli* compounds, 
and subjected to an oxidising roasting to produce 
sufllclent ferric sulphate to allow of Hn* recovery, 
in the filial leaching, of precious metals. — T. St. 


Metal sulphides [pyrites]; Treatment of with 

silicon or silicon alloys with recovery of the 
sulphur romhined with the metals. Dot Norsko 
AktlesclMkab for IOI»*ktrok(‘mlsk Industrl Norsk 
Industrl-Hypotekbank, Christiania. Ger. Pat. 
310, .520, 20.8.15. 

Pyrites containing copiier is heated with silicon, 
preferably in an electric furnace, to about 1500® C. 
out of contact with air. Ferroslllcon Is formed, 
sulphur is distilled off, and the copper Is concen- 
trated In a matte.— T. St. 
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Alloys and metah [zinc]; Method of melting . 

M. Llftsauer u. Co., and VV. Venator, (’ologiie. 
Ger. Pat. ;no,f> 71 , 

OxiDATWS of the inolnl i« avoided hy juaintaJnln^j 
an atmo«pliere of inert ^ns inside an air-tight 
inciting vessel at a j)r(‘ssure exceeding ali/iospherie. 

— T. St. 


[Double] imlnling metallic articles [irirc blanks]: 

Machine jor by clcvlrolytic action. M. O. 

Antlioiiy, Engl('wood. N.J., Assignor to A. 
Kliiitiall <'<>., York. TJ.S. Put. 1,298,15.7, 
i>r».a.i9 \i)|»] , 4 m.k;. 


Silrci ; PnHcsH oj cjlmrting ftom me. .M. U 

C/iron, Weltevri'den, Java, Assignor to Koscareli 
CoriK)ratlon, New Y'orlc. U.S. Pat, 1,298,451, 
2.7:1.19. Apiil., li;.7.17. 

Skk Eng. Pat. lOl.ncr, of 191<5; this J.. 1915, IKU. 


Volatile metals; Method o/ icjuiing — . S. Hukll, 
Sloekholm. U.S. Pal. 1,298,722, 1.4.19. Appl , 
7.8.10. 

See Eng. Pat. 101,211 of 1910; thlsJ., 1017, 400. 

Metal [tungsten] and its manufactun:. A. Pae;:, 
(heveland, Ohio, Assignor to General Ek'etrie Co 
U.S. Pat. 1,299.017. 1.J.19 Appl., 25..5.14. 

Su; Eng. Pat. 15,901 of Jtdl; this J., 1915, 875. 

VAnC’bcaring matciials; lAcclrolylw refining of 
metallic - — . C, 11. Aldrich and J. K. Bryan, 
Baltimore, Md., Assignors to Electrolytic Zlne 
Co., liie., New York. t:.S. Pat. 1,299,414, S.4.19. 
Apid., 20.7.10. 

See Eng. Pat. 108.812 of 1917; tills J.. 1918, 518 a. 


j of the strips, using alternating current, was nearly 
j always higher than when direct current was used, 
j Tint resistance of the sulphide was tenijxtrarlly 
I increased by the passage of an alternating current 
! as sDiall as 8-8 niJJllamp^res, of a frequency as low 
' as 00 eycle.s, whereas a small direct current pro- 
ilneed the oi)ix)site effect. Employing a si rip of 
, dlineu.slons 5-5 x 0-3 x 001 cm. with silver-plated 
' (‘lids sul(Ier(*d to copper leads, a visible discolora- 
tion of the plating of the anode end was obtained 
when a current of 200 mllJla^lp^^^es was passed. 

, Shiny sliver crystals apix‘ared In the middle of the 
strip, and uj) to within a small fraction of a mm. 
of the aii(xl<‘ terminal, when a euiT(‘nt lt‘ss than 
:;00 ndllinnipferes was passed. No visible decom- 
, position occurred when altenintlng current up to 
I 000 mllliampon's was employed. The specific 
resistance of the wire at 25° C. was 17,300 
mh'rolim-em.— J. S. G. T. 


Dielci tiie iKiiiids; Dceoniposition of - — under the 
I influence, of an cleetrie ate. E. Urbain and C. 

1 S«-al. Comptes rend., 1919, 168, 887—889. 

; A\ .irraiigcnu*!!! is described by ni(‘ans of which 
I an arc started in a di(*l(‘clrle liquid with a high 
I frequency current h(‘tween two electrodes may b(‘ 
I continued by a curnmt of siiflicient int(‘iisity but 
1 low voltage. Under these conditions the telra- 
j clilorkles of titanium, tin, and carbon ai’(‘ d(‘com 
jKiscd, chlorine being evolved; saturated liquid 
! liydroearbons give acetylene, <*lhylene, and 
' hylrogen, and carbon Is d(‘posiled; pinene giv(’s 
I the same gases and there is marked formation ot 
Isoimene; ketones yield cari)on moiioNide and 
varioiLs iiydr(K‘arbons. In th(‘ (*iise of organic 
dl ‘k'ctrlc liquids the process of deconq osltlou is 
different a(*eording as (lie Ihinid Is maiutained at 
1.7^ or at its l)oilliig-i)oiut, th(‘ decomposition 
being mon? (‘ompI(‘te in the latter ease.— 7V. G. 


Xehini chlorine eell. Uarrler, jnn. 8Vc VH. 


XI. ELECTROCHEMISTRY. 

Carbon eleetiodes used la (leitnr sleel-making 
fiiniuevs; lladiographie ( .lamination of — . 
11. A. Iladtield and S. A. Main, Earaday 8oe., 
Apr. 29, 1919. (Advance proof.) 10 pages. 
Uakuon (‘leetrodes are made of amorphous carbon 
or of graphite. Tlu‘ former are tlu‘ more Inffero- 
geneoiis and give more trouhU* in us(*. The X-ray 
examination was earrl(‘d out with a Uoolidge tube 
ot 0 in. spark gap distant 20 in. from the plate, 
using a current of 2 mllliamps. and an exi)osure 
of 1 ininule. Tlie impurities eouhl he easily seen 
on the tluoreseent screen. Stereoscopic examination 
was used, 'riio results thix'vv little light on the 
behaviour of tlie electrodes. It is not ('usy to 
identify tlie individual fragmeuls of retort -carbon, 
anthracite, etc., which eomiiose tli(‘ ek'etroiles. 
The graxihile electrodes give strmtureless radio- 
graphs in which cracks an* n'adily .seim. The 
physical and radiograjihie properties of a few of 
the electrodes examined are tabulated.— F. U. Tli. 


Silver sulphide; Some eleehieal properties of - 
G. W. Vinal. Bull. Bureau of Standards, 1918, 
II, 331-339. 

A STRIP of silver sulphide rolled at room tcmpcTa- 
ture possesses a large negative temiwrature eo- 
etflelent of resistance. A wire of the sulphide 
drawn through a draw-plate at about 200° C. 
posst'sses a zero temiiernture coefficient of reslst- 
anev. The strip simultaneously conducts the cur- 
rent metallically and electrolytlcally, whereas the 
wire Is a metallic conductor only. The resistance 


Sodium It ud i osul phiie. .lelliuek. See Vll. 

Sodium permanganate, Wilson and Horsch. 
See VII. 

Silicon tetraehloi ide. Hutchins. See VII, 


Fluonne, Argo and others. 8’ee VII. 

Fleitrical filter. Eiunb and others. See XlXa. 


1*.\TENT8. 

Elerlric furnaces. ,1. Blbby, London. Eng. Pat. 

125,179, 2.9.18. (Appl. 372()/lS.) 

The op(*niiig in the top of the furnace through 
wdiich the electrode passt's, is seal(‘d by means of 
snix*rpo.s(*d rings divided into segments. The 
rings are of curvilinear form in cross-section with 
a eomparatively thin Inner iiorlion, so that they 
adjust lhems(*lves to I Ik* electrode and prevent the 
passage of llame. The rings are contained in a 
easing, the space bi'tw'een the easing and the rings 
being eharg(Hi willi loose refractory material, and 
a guard ring closely fitting the casing also bears 
uiwm the suiH'rposed divided rings.— B. N. 

Electric are furnaces. F. U. A. Wlelgolaskl, 
Glirlstiania, Norway. Eng. Pat. 125,516, ,24.4.18. 
(Appl. 6S75/1S.) 

An arc furnace, for the treatment of gases, is of 
the tyi)e in which double or multiple arcs are 
stret(^ed onY Into an elongated or U-shaped form,. 
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oomparatively cold and electrically badly -conduct- 
ing reaction gases being blown into the space 
beh^'cen the arc legs and through (HKMilngs along 
the whole length ot the furnace space. The gases, 
owing to their poor electrical conduct ivKv and 
their movement, prevent the arc l)ight from' Ining 
withdrawn tow’ards the ch'ctrodcs and prevent 
short cl rouit.s, w’hll.st also assisting in a high 
degree in forcing the arc high! towanis the gas 
outlet end of the furnace. Tin* furnace' niav in* 
divided into two or more parallel comi>arlments 
(according to the i)hase luimlMuP eonnevttal togetlier 
by slots, and the gas inlet m.ay be btiwivn the two 
compartments with a i>rojec-ting surfaee oi»posile. 
tlie latter dividing the ciirnuit of gas ami ilirect- 
Jng each portion into its own compart namt. or the 
inlet oicnings may Ih‘ .arranged tangent iall.\ to oaeh 
compartment. Auxiliary (‘Ieclrod<‘s may be 
arranged In the slots tin' cominirlments. 

In a furlhor alternative^ form, ih<‘ g.ases an' 
admitted at suitable juunfs so that the\ swei'p ovor 
a wider or snialh'r part ol the inner wall faevs of 
the furnace compart im'iits luTon^ luissing betwanui 
the arc legs. Each compartment is provided w’ith 
a central outlet for the reaction products, or a 
<*ominon ccidral outlet is arrang(‘d, which is 
situated in the (dongation of a slot connection 
l>etw^con tli^ dllVcn'ul furnac<' compartments -- E. X. 


Klvctnc fu) )}(U ( s: Vonitol 0 / pairrr ah.so) hrd in 
— . (’. i\ (Jow Jind I>. L. (\Mn]>bell, Eondon. 

Eng, Pat. 32r)..^)22. ll.o.lS. (Appi 7a57/lS.) 

The power absorbed in an elee inc fnrna(.e is nuiln- 
taineel at a predetermined values by moving the 
electrodes by means of a supply ef Iluiel pn‘s.sure 
controlled by an I'lectromagnetle* (levl<*<' e'Uerglsed 
by current from a source; inele'jR'iieleuit of the* load 
circuit, the slivngtli of the curnuit Ixuiig re'geilaleHl 
by moans of variable* re*slslane‘e*s auteun.a ie*ally 
adjuste'd a(*e‘or<iing to the i)e>we‘r supjelie'el to tin* 
load cireaill. 'fins adjust me'iit is acceunpli.she'el by 
i\ solcnoiel or otlie'r equlvale‘iU ele‘Vie e* e*neugiseMl I»y 
(he* sce'onel.ary wdiidlng of a traiisfe)rmeT. of wlii«li 
the ]u*imary wiiiellng is irnve*rse‘el by the' wdiole* or a 
I)orlion of the eairrent snpidie'd lee the' e'le'cl re)tJe‘s e»f 
the furnace', or tin* se)lcnolel may Ic ceuine'e-te'd in 
parallel .aemss a low re'slslaiiee* trave*r.se*el by the' 
load rurre*nl. Otlie'r re'sislnne'e's may he* arraiigeel 
in i)arallel w'ith Die* aule>matie*ally aelju.ste'd variable* 
re'sisf ane'e', aneJ ai'c aeiaple'd to he* oj)e'rate*el 
manually in oreU'r te) aeljust tlee* pre*de‘termlne'd 
vjil'ie of the* curre'iil m.-ilntiiined in tin* movalile* 
cli'cl roele*. For the' purjK>se of adjusting the pre*- 
dt'termliU'el \alue‘ of tlie* pe)W('r supplie*el to the* 
furnae*c, lai>]>ings may he lake'ii freem the* se'e-emelary 
w'inelings of the e*urre*nt t ranslorme'r te) tlie* 
solenoid, cllhe'r in lie'U of or in e*oini>ination with 
the resistances e)j)eraled l)y lianel Tlie* se)lenoiel 
may he i)rovide'el with an aelditional wineling. 
energiseel by a current de*])fnele‘nt iineui the* voltage 
hetwce'ii the electre^de and the charge'.- 11. N. 


FJcct)\c furnarr. A. E. (Irccne*, Se*allle*. Wa.sh 
TJ.S. Pat. 1.207, 14P, II.IMO. Appl , 12.10.17. 
Renewed 0.8.1 S. 

The furnace' comprises a horizontal ew lindric;il steel 
shell lined wdth refractory niale'rial, and with a 
dished and flangeel stee*l lieael rlve'tee) to each end. 
An oiH'ning extending along the* to]) e)f the* cylinde*!’ 
is closed by an arche'd roof, and electrodes iiass 
through the roof and the henrtli of the furnace. 
Suitable oiienings are arranged for charging and 
discharging material, the furnace being supported 
on a track on which the shell may be rolled for 
tilting to the required angle.— R. N. 
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Electrolytic cell. J. Harris, Ijnlcewoe^l, Ohio, 
Assignor to J. R. Rose. U.S. Pat. 3,297,167, 
11.3.U). Appl., 29.9.17. 

Several cells are nrninged within a tank, each of 
th' cells having ojx'nlngs in opposite walls and 
electrodes ai ranged Avitliln the oi)t'nlngs. A bar 
of comlncling mateiinl is lnteri) 08 ed h(*twa'eu the 
electrodes In each unit, with means, niouiilcd in 
one of llu' walls of tlic tank and co-o])cratIng with 
til*' side of llu' iiiiii adjacent to it, for ('xorting 
pressure upon sncli electrodes, so a.s to hold the 
units in an assembh'd posillon. — R. N. 

('In nnrai ( Imiiip \ . I'nnlut I uni of hi/ osciUntory 

ilisrhan/c E V Norlhnip, Princeton, N..T., 
Assignor to 'I'hc Aia\ Mnlal Fo., Philadelphia, 
Pa. U.S. Pal 1.2li7.:i9;k IS ;{.in A])j)l , i;j.7.17. 

NrruooF.x in air Is convi'rh'd into nitric a<-id, by 
passing an oscill'ilor.N current across a g!ip bc‘lw'CM:»n 
a solid (*h‘<*trod(' and mercury in tlu' jircsenci' of 
.air. Till* mmeury nllr:ilc, which Is pioduci'd, is 
sn])s(Mpicnl ]y 1n*atcd to dccom])os(‘ It into nitric 
oxide, nitric a<‘l<l. and nicn'iiry.— 11, N 

F.U virolytiv hnths: Mdhod of haniUiny anodes in 
— — . IT. M. , Stuart, Halliiuore, Md., vXsslguor to 
Ek'clroh I !<• Zlm* ('o,. liu'., New' York. U.S. 
Pat. 1.290,519. S.1.19 Appl., 2l).7.1(). 

Sn. Eng. Pat. 10S,:{I1 of 1917; this J.. 19JS, OOa. 


J'Jertric furnace and tunisformcr for use therewith, 
F. E. Rerrv, Ilav(‘s U.S. Pal. 1.299.(ttM, 8,4.19. 
Appl . 19.1.18. 

See Eng Pal. 11.5.217 ot 1917; this .1,, 1918, 380 a. 


Iteinonna snsfundid parlieles Eng. Pat. 125,083. 

Xcc 1. 


i'lorttif si'parntor US. I5it 1,297,159. Kcc I. 


Separating fmeli/divided materials. U.S. Pat. 
1,298,409. See I. 


Dehydiatina oit. V S. Pal. 1,297,378. Sec IIa. 


Sepal atina ennitsions U S. Pats. 1,299,589-00. 
S,r n\. 


InatuK/ tK/uor fiom leduetion of nitrated deriva- 
tirrs. U.S. Pal. 1.298, ,51;;. See 111. 


(dtorates. U.S. Pal. 1,297,39.5. See VTI. 


Jfydiot/in petoiide U.S. Pal. 1,299,485. See, VII. 


Quartz tuhr.y. (i(*r. Fat ,310,8.31. See VIII. 

Ozonisina .ynhstaners. Ti S. Pat. 1,297,710. 
See XlXii. 


XII.-FATS ; OILS ; WAXES. 

Fats; Hydrolysis of - — • hy means of sulpho- 
aromatic fatty acids. L. Uhbelohde and W. 
Kot'derer. Selfeiifabr., 1918, 88, 425-429, 

449—453, 475—470. Chern. Zentr., 1919, 90, II., 365. 

Comparative cxjioriments in which fats were 
hydrolyscKt under the same conditions with five 


Cu XU.-FATB; OILS; WAXES. 



Cl. XII.-FATS: OlliS: WAXES. 


[Jane 1819. 


Ma 


different agents (viz., the naphthalenesuJpho 
compounds of oleic acid, of castor oil and Its fatty 
acids, and of hydrogenated castor oil and Its fatty 
adds) showed that there was no difference In the 
speed or degn*e of hydrolysis effected by any of 
them. On the other hand, the colour of the fatty 
adds and of the glycerin water is much lighter 
when hydrogenated castor oil comfjounds are used 
than with the other nvigents. The view formerly 
4 *xpre 8 s(‘d that the velocity of the reaction varies 
with the hydrolytic agent employed must be attri- 
buted to the prepara tlon.s having (contained different 
|)roporlloriH of free sulphuric acid. The use of a 
larger amount of the hydrolytic agent causes the 
einulslon to Ik* more i)ersistent, and this results In 
greater hydrolysl.s.— C. A. M. 


Aracfiift oil; l/ndrof/amlion of . F. Helm, A. 

Job. and H. Sturzwage. Bull, de I’Office 
Oolonlale, 1918. 11, 355— .*{01. Bull. Agric. Intel!.. 
1919, 10, 108—109. 

AaACUiH oil hydrogenated to a hard fat, with nickel 
formate as catalyst , melted at 58° C., solidltled at 
47‘80C., and had iodine vaUu' 135.— F. A. M. 


SeedH of tfw evening primroHe, [Oenothera hiennln]; 

Patty oil from the . A nciv linolenic acki. 

A. llelduschka and K. Llift. Arch. J*hann., 1919, 
2fl7, 3.3--(;9. 

'PiiE nlr-drled seeds of the evening i)riinrose con- 
tain water 13 95%, cnido proteins 13-.38%, fut ; 
10 93%,, libn' 14T)(i%>, nitrogen-free extractives | 
.'15 03%, and ash ti l5%. The oil was obtained by i 
extraction of the enished seeds with ether and 
formed a golden-yellow Ihiuid resembling poppy oil 
in taste and smell; It remained completely liquid 
at 0^0., but a few solid particles separated at 
-11® 0. It bad sp. gr. at 15® C., 0 9283; w/«--l-4722; 
acid value, 0; sapoulflcution value, 195 2; Keicliert- 
Melssl value, 2(>1; Polenske value, 0-57; Iodine 
value, 14892; Hehner value, 94*94; acetyl value, 
13*9. It was optically Inactive and a inemlK*r of 
the class of drying oils. The volatile fatty adds 
consisted mainly of caprole neld (0 81%). Separa- 
tion of the nnsaturated and saturated fatty adds 
was effected In the usual manniT by means of the 
lead salts and the former W’ere bromlnated In 
ethereal glacial acvtlc add solution. Under these 
conditions n sparingly soluble hexabromo-y- 
llnolenic acid, mlerosc*oplc needles, m.pt. 195®— 
190° 0. (dwomp.), separated which, w’hen treated 
with zinc and alcohol, yielded y-llnolenic add as a 
yellow substance of unpleasant odour. Telra- 
l»romo-o-llnollc acid, tetrahromo-^-llnolle add, and 
(llbromo-oleie adds were identltled In the filtrates 
from hexabromo-y-llnolonic add. The nnsaturated 
fatty adds eontaiu y-llnolenlc add (2 50%), 
a-llnolic add (30*20%), ft-\\m\\c add (3811%), and 
oleic add (29*19%). Oxidation of the nnsaturated 
fatty adds with fH^rmanjyiua to yielded dihydroxy- 
.stearic add, a mixtuiV of (drahydroxystearie 
adds, and y-hexahydroxystearlc acid, minute 
needles, m.])t. 24.5° (1 (decorup.). Fractionation of 
the saturated fatty adds from alcohol or by moans 
of their magnesium siilts led (o the isolation of 
palmitic add and a substance the properties of 
which agreed with those of datiirle add; theoretical 
considerations caused the authors to doubt the 
natural occurreiitx* of the latter add, and experi- 
ments on the fractional distillation of tlie substance 
with steam showed that the “ daturlc add” ob- 
tained from the evening primrose at any rate was a 
mixture of palmitic add (and possibly stearic acid) 
with acids of greater molecular weight. The un- 
saponlfiable matter of the oil contained phytosterol 
(2*27%).-H. W. 


Prune kernels; Analysis of . L. Fordyce and 

D. M. Torrance, Chem. News, 1919, il8, 242— 
243. 

Prune kernels extracted with ether yielded 42% 
of oil, about a third of which was deijosited as a 
solid mass on cooling the liquid to ~6°C. The 
solid portion resembled palm-kernel oil and had 
sp. gr. 0*9055 and saponifleation value 239*8. The 
liquid portion had sp. gr. 0*9119 and saponifleation 
value 207*4. The original kernels contained 2*47% 
of nitrogen, whilst the fat-free residue contalm;d 
2*21%>. When extracted with water the kernels 
yielded 37*42% of sugars, mainly Isevulose and 
dextrose. — C. A. M. 


Doguood oil. W. Norma iin. Chem TJmschau, 

1918, 2fi, 49— .50. C.hem. Zentr., 1919, 90, II., 

3(;^3()0. 

The fruit pulp of the dogwood tree, Vonius san- 
guinea, when dried yielded 30*7 and 35*3% of oil, 
whilst the kernels of the seeds yielded 8*70 and 
12 2t;%.. The fndl oil was of a dark colour, 
had a pleasant ai'oma, and gave the following 
results : -Aeld value, 4*2—37*5; snponlf. value, 
192—194; Iodine value, 115.5— 195*4; refractometer 
reading at 25° C., 05*8—08 8; and unsaponlliable 
matter. 1*05—2-9%,. The kernel oil had the follow- 
ing characters Acid value, 2’.>— 108; snponlf. 
value, 193—197; iodim* value, 143*8-147-8; re- 
fraefomet<'r r»*adlng, 75 4 — 75*7; and uusai)onlfi.ablo 
matter, 0*1- 1*1%,. The berries of (ho white dog- 
wood, Cornus .slolonifera, contained 21*23% of oil 
with (he following characters Acid value, 7*8; 
sar>onlf. value, 197; iodine value, 114*2; refracto- 
meter reading, 08*5; and UDsaT>ODlflabie mattei; 
0*07%.— C. A. M. 

“ Henefing'* oil, a suhxtitute for linseed oil. Bull, 
de rOflkH* C.oloulale, 1918, 11, .345-370. Bull. 
Agric. Intell., 1919, 10. 109. 

“ Benei'Ing ” seed from a plant which grows wild 
in the Niger district and also in Madagascar, where 
the natives term It ” voa matavy,” contains a dry- 
ing oil which can replace linsi'ed oil for industrial 
purposes. oil, extracted from tin* sihhIs by 

primitive melhods, is used In all the workshops of 
the Kayes railway in the Nlgc'r district. In Mada- 
ga.scar it Is used as au edible oil. — Ck A. M. 

Ether; Recovery of in fat determinations. J. 

Grossfeld. Z. lluters. Nahr. Genussm., 1919, 37, 
81 — 82. 

Ai’art from the recovery of ether by distilling the 
contents of the extractlou flask, a considerable 
further quantity of the solvent may be recovered by 
distilling the extraction thimbles In a sultuhle 
apparatus. If the thimble contains much extracted 
material and is itself thick and porous, some 50% 
of the ether used in I lie extraction may remain in 
the thimble.— W. P, S. 

Fatty residues f)om the Ocrhvr process [of deter- 

mining fat in milk]; Use of for soap-making. 

F. Reiss. Mllchw. Zentr., 1919, 48, 75—77, 

The fat separated In the Gerber process for the 
determination of fat in milk etc. may he collected, 

I w.ashed w*ith water to remove sulphuric acid, and 
then snpoiiifli'd to form a soap. The average 
sapouif. value of the fat is 220*4; the fat contains 
about 22% of amyl esters, and, if desired, the 
quantity of alkali used for the saponifleation may 
be restricted to four-fifths of that required for total 
saponification so as to leave these esters unsaponU 
fled and available for perfuming the soap. 
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TaiaCWll^. Ct. XIU.~FA1«T8S Fl0IIBOT0i VARNISHES; RESINS. 


0/ yeoMt, Schweizer. See XVIII. 
I'at-soluble vitamines. DnimmoDd. See XIXa. 


Patents. 

Oils, fais, Bugar, and so forth; Apparatus for use in 

the extraction of from materiais yielding the 

same. .T. de Rae<it, Court St. Etioime, Helgluiu. 
Eng. Pat. 120,2(52, 24.1.19. (Appl. 1849/19.) 

A HORIZONTAL Cylindrical drum adapted to oscillate 
on trunnlous is provided with chari^dug dooi-s for 
the inuterial at the side, the chargiug belug effected 
by turning the drum through 90° to bring the doors 
to the top. The drum Is divided into coin t>ar( men ts 
by porous or iierforated horizontal plates, and near 
the bottom of the drum is a lilter cousl.stlug of 
liltering medium enclosed between two perforated 
horizontal plates. The drum is provided along the 
lop and bottom with a number of domes or oikui- 
Ings to which the flexible inlet and outlet mains 
for the solvent are connected. When the extraction 
lirocess Involves heating, steam-olreulallng pliM‘s 
are provided just below each of the i>t‘rforaled 
partitions. An arrangement of jdpe connections 
and valves may bi; iirovided whereby after the 
material has been charged into the drum, the air 
may Ik* exhaiisled and the material warmed by 
hot solvent vapour and then wa.shetl with llie 
solvent as desired. The residual solvent may then 
be recovered by In.j(‘cting steam generated fnuii 
air-free* water.— W. F. F. 

Urging machine [jor coput}. A, JF Starr, 
Brooklyn, N.V. F.S. I’al. 1.297,920, 18 2.19. 
Appl., 7.11.10. 

A MACHiNK for drying eoi)ra conlains a chainb<‘r 
with a ix*rfora(ed biOlom to whleli heated air Is 
delivered. The material is pns.sed through tlie 
c’hamber on a series of sup(*rpos<*d endless con- 
veyors arranged in two s('ts driven at different 
speeds, each conveyor, excepting the lowest in each 
set, being provided with means for <lellvering Its 
contents to tin* one immediately below it, whilst 
I he lowTst conveyors discharge the material into 
>-hoot.s.— C. A. M, 

Polyoxy fatty acid esters; Process for the pro- 
duction of , E. II. Zollinger, eonimoiily 

known a.s E. Zollinger-Jenuy, Zurich, Switzer- 
land. Eng. Pat. 112,024, 8.1.18. (Appl. 482/1^.) 
Int. Conv., 8.1.17. 

Hydroxy -FATTY acids or their glycerides (e.g. castor 
oil) are converted Into polyoxy-fatty adds by the 
action of heat, condensation agents or the like, and 
these fatly acids are converted Into esters by means 
of bydroxy-fatty acid esters. For example, castor 
oil is heated for several hours with water at a 
pressure of 8 to 10 atmos. in an autoclave. The 
fatty acid, which Is to a large extent polymerised, 
i.s sepanited and heated to about 180° C., until It 
has been largely converted Into trirlciuoleic acid. 
This Is mixed with half its quantity of castor oil 
and heated to 220°— 230° 0. in vacuo, In the 
presence of metallic zinc as catalyst, until the inix- 
t lire Is practically neutral. The jiroduet consisting 
largely of the triglyceride of telrarlcinoleic acid is 
a thick oil having the technical proijertles of castor 
oil. By using the methyl or ethyl ester of rlclnoleic 
add Instead of castor oil products more fluid than 
the glyceride are obtained.— C. A. M. 

Esters; Processes of hydrolysis or saponification 

of . c. F. Cross and C. Dreyfus, I^udon. 

Eng. Pat. 125,153, 19.C.10. (Appl. 8035/16.) 
Glycebidio oils or fats are treated In a methyl or 
ethyl alcohol medium with a fractional equivalent 


of alkali or base so that the alcohol of the medium 
takes part In the decomposiUon of the ester. The 
process may be carried out at the ordinary tem- 
jierature In the case of oils or at about the ni.pt. 
of the glyceride In the case of solid fats. Alterna- 
tively the glyceride may be treat(*d with a frac- 
tional c*qnivalent of caustic soda or otjier alkali 
(not ex(V<‘ding ouc-third of the comhlnod a<*ld) dts 
.solved In alcohol (the weight of wMiieh must not 
exceed that of the glyceride, and pref(*rably should 
not exceed oue-thlrd of that weight). After mixing 
and emulsifleatlon the mixture may he transferred 
to another vess(*l to complete the reaction. The 
same processi‘8 may b<* us(*d In the hydrolysis of 
cellulose acetates. For example, hy such controlled 
hydrolysis a thn*ad of et'lliilosf* acetate artlficlfll 
silk may lu* brought to any degnv of approxi- 
mation to eollulose, and its textile us(‘s and dyeing 
proi)erti<*s vorrt'spoiKiinglv motlilltal,— (\ A. M. 


Fats and oils: Method of hydrolysing Into 

glycerin and fatty acids. W. Happaeh, MulmO, 
Sw('(b‘n. and SiidfebU und ('o , Mt'llc*. Ger. Pat, 
310,4r»;j, 29.11.11. 

SuLPHo acids of pclroU'uin or Its <llslillalcs are 
used as hydrolytic agents for the decomposition of 
oils and fats. For (‘xainplc, suiplionaled petroleum 
hydrocarlmns are separated from llu* deposit of 
tnny matter, and waslu'd wKli alkali solulion, the 
uneombined hydrocarbons exlractixl from Ihe soap 
solution hy means of l)enz(*ii(‘, etc., and tin* i)iirifled 
Milpho acids libera l(‘d by tin* addition of an excv'ss 
of snlpliurlc acid. From 97) to 1% is required to 
hy<lrolyse fats, and Ihe resulting fatly acids are 
of iH'tter colour lhan Ihosi* obtained by TwltoheH’s 
pr<K’<*ss. — C. A M. 

Saponaceous compositions and process of manufac- 
turing the same W. Feldenlu'lnu'r, liondon, and 
W. W. IMowinaii, East Sheen. Eng. Pat. 
12;\t91, 11 1 18 (Appl. 1)170/18.) 

CiA\ (1 ewt.) is HUSiKJUded In water (120 to 125 lb.) 
<‘ontaInliig a (b‘floceulallng (*leetroIyte (about 
U% of the weight of elay of 98% .sodium hydroxide) 
HO as to bring Ihe (‘lay Into tin* sol (*(>11(111100. After 
thorough agltaiioii On* inlxlun* Is lneorporHt(*d with 
fluid soa|) (2^ to 8 ewt.) and pn'fernhly at about the 
same t(‘inf)eraliir(* (c.g., 120° F., 49° (F) as the soap. 
Und(‘r th(*se eondlllons mon* elay can be Incor- 
porat(*d wllh soap than lias hitherto lH‘(m jmsslble. 

-0. A. M. 

Saponifying glycerides; Process of . B. B. 

Reuter, Assignor to Reuter Process Co., Chicago, 
111. TT.S. Pat. 1.298,51)3, 25 3.10. Appl., 9.4.14. 
Sek Eng. Pal. 9393 of 1915; tlds J.. 1910, 1103. 

Dehydrating oil. U.S. Pat. 1,297,378. Pee Ha. 

Pulpho acids from mineral oils. Ger. JVit. 310,925. 
Pee IIa. 

Plastic material. Eng. Pat. 125,007. Pec XIII. 


Xra.- PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Imitation amber for mouthpieces of tobacco pipes 

etc.; Composition of from a hygienic point 

of view. N. Tanigl and G. Clonl. Boll. Chlm. 
Farm., 1919, 68, 101—106. 

Certain specimens of Imitation amber which when 
used as mouthpieces had caused pronounced Irri- 
tation of the mucous membrane were found to have 
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the following; conii>osition Water, (J'32; caleJiim 
phosphate, 8'iS; oasein (N x 0-25), r>fv25; foniiaJde- 
hyde, 28-47; colouriiij^' matter and loss, 0-58%. 
Forma Idehydo was liberat'd from the casein com- 
pound by the action of tobaeco smoke, and also by 
the hydrolytic acllon of saliva. It is sugj;eated 
that the sale of moiitli))i<‘c(‘s of siu-h composition 
Bhould be i)ro}dl)it(‘d.--(\ A. M. 

I'ATKXIS. 

Lead products lirhite lead]; Piocess of mnnufao- 

turiui) an tail) . W. I*. Thompson, Llveri>ool. 

i:.s. i*Ml ].21)7,u:i1, 18.;{.H). Appl., (•).2.15. 

Itenevved 0.2.11). 

1jKaf» niono.vide dust inanufactunMl as doscrilx'd in 
Eji;;. Pal. 100, (M;1) of lOlli (this J., 11)17, .'JS.')) Is 
cooled, and treated, with UKitallon, at 1)0"^— 
140“ F. (22“ - ()0“ C.) with carbon dioxide and tlie 
vaiiours of ae(‘lie add. to^xdher willi suinebmt 
wnt(‘r vapour to ybOd iiydraled wlilt(‘ lead. 

~V. A. M. 

tiheUac-Siitistitutc J*njccss af pritducio<i a . 

J. U. Kiihler, Sloekiiolm. Fnj;. Pat. 120.720, 
7.11.18. (Ai)pl. IS, 2r, ,2/18.) Int. (’onv., 22.10.17. 

NATr;uAL resin, pref<‘rably old mahudal or resin 
which has hccn subitiilled to o\i<lalion, c.f/.. Iiy 
ozone, is i»o\vdered and treab-d with luOroleuin 
spirit, b(Miz<)I, oil of I nrjMMit in(‘, or similar soivtuils 
which extract tlie crystalline resin acids and leave 
the amorplioiiH o.xidised nxsln adds; llu'.se can Im' 
separated from lmpnrltl(*s such as bark fra^rments 
by e.xtractliiK wllli UK'lhyl or elliyl alcohol, tin* 
result InK solutions beln« capable of use as substi- 
tutes for solutions of shellac and of yieldinjr a solid 
shellac subsiitub* on <‘vap()ration, I). F. T 


Cot option If of Jitffh uuntitj/: Process of produchiif 

from old not lira t resins of conifcis. .T. li. 

Kohler, Stockholm. Knj?, Pat. 122,407, 0.1.10. 
(Aiipl, 300/19.) Int. Com,, 15.1.18. 

The crystalline resin adds in old natural resins, 
wlildi may be first llnely divided, are extracted by 
means of a solvent, such as oil of turp<uitim‘. petrol 
or benzene, which will dissolve such ad<ls, but will 
not dissolve to more than a slijjhi extent the 
amorphous products consist in;; maiidy of oxldis(‘d 
resin adds. On (‘vaporatin^ tin* .'•’ohauil a residue 
of llp;ht-colour(‘d colophony of hi;rh uuality is 
obtalned.-d\ A. 


Resin and process for mnnnfaci in ina the same from 
crude sot rent naphtha. M. l);irrin. Willvins])ur^', 
Assignor to H, Koi)Ihws Co, Piltsbur^^h, Pa. 
U.S. Pat. 1.297,228, 18.2.19. Appl., (l.O.I^. 

CuruF solvent naphtha is treated with a solution 
ctuilMlulng sulphuric add in sullu-icnt strcnjrth to 
lM)l.\merlse the dark resin-tornilnj; constituents 
without mat(‘rial i)olymerlsat ion of tlie coiimarone- 
ind(Uie eomiK)unds Tlie mixture is distilled to 
se]iarate the dark n'sins. the distillate treated 
with stron;i:('r sulphuric a<*id to polymerise the 
coumarone-indene comiMUinds, and, after neutrall- 
wdlon of tln‘ excess of add, redistilled, and the 
resulting' ll;;lit colouroj resin freed from volatile 
oils by blowing; a gas through it.— C. A. M. 

Resin: Ohtaininif from parts of plants. C. 

Hauer, Berleburg. Ocr. Pat. 310,504, 29.4.17. 
Paris of plants containing resin are heated in an 
aqueous solution of a salt^such as calcium eliloride 
to extract the resin. The process may be carried 
•out by jilaclng the material in n ix>rou8 vessel, 
which Is immersed in the salt solution.— C. A. M. 


Varnish; Apparatus for manufacturing C H 

Bennett, Chicago, 111. U.S. Pat. 1,298,159, 25.3.19.’ 
Appl., 18.5.10. 

A VAUMsii composition Is cooked in a movable 
v(‘a.scl and is thim transferred in the vessel to a 
J)lon<Ung vess(.‘l situated at a distance from the 
heating medium. The contents of the heating 
vessel are transferred, hy means of a pump, to the 
blending vessel, wdiidi is closed and filbd with a 
stirrer and with a reflux condenser, and as the 
liquid flows into tlie ves.sel it is mixed with a 
solvent led In through another piix*.— 1 a A. C. 

Plastic niatcrint for use m gas checks for gun 
hrcech hlocKs and other pin poses. Sdineider et 
Cie., Paris. Eng. Pat. 125,007, 5.9.10. (Appl: 
12,500/10.) Int. Conv., 18.5.10. 

For making gas check rings for gun breech blocks, 
a mixlnr(‘ of asbestos with an insoluble soa]), such 
as lime .soap, and an oleaginous substanee such as 
judroleum jelly is used. The soap is prei)ared by 
saponifying eolza oil wdtli 13% of its WTlght of 
.slaked lime, and then colza oil is added to nnliice 
the proportion of lime to 8%. The soai) or both 
the soap and tlu' petroleum jelly are dissolved in 
a volatile solvent to facilitate mixing w’ith the 
aslx'slos. tile solvent beim: removed by siibseipienl 
(‘vaporation.— I). F. T, 

Turpentine suhstitute. Eng. Pat. 120, 089. 8Vc IIa. 


XIV.-INDIA.RUBBER ; GUTTA-PERCHA. 

Caoutchouc; Synthesis of . II. Staiidinger. 

Schweiz. Cliem.-Zeii ., 1919. 1, 1—5, 28--;!3, 00—04. 
In polymerising isoprene eomjtounds of the lerixme 
series are slmiillnneously lu-odueed, in (piautities 
varying with the conditions of jhj 1.\ merisalion. and 
tliese influence tlie cliaraelcr of tlu* linnl ])roiiuel. 
Synthetic pri'pa rations ;i It hough vc‘ry similar to the 
natural product are not yet identical, us has bcc'ii 
sliown hy Stcimmig (this J., 1911, 207). In order 
lo obtain a tougher syiillu'tie rubber attempts have 
lK‘en made to mix tlu* isoprene witli styrol, linseed 
oil, and especially lung oil, but the ])roduets are 
all mon* or less sticky. 9'he ordinary inorganic 
and organic peroxi<l(*s such as sodium iFcroxide and 
benzoyl peroxide*, do nnl a(e*(*Ieratf‘ llu* polymeri.sa- 
lion lo such an extent as imre oxygen, but, like 
ozone*, are nse'el in te*ehnie‘al prex*esses as catal>sls. 
rile varie*lles of riiiiber eiblaiue'd by polymerising 
bulaellene and dimelhylbiiladii'im difler in eharae*- 
toristlcs from llu* isoprene* proebiet, and me'thyl- 
c.ioute'lioue from eliin(‘tliyll)uladicne is now an 
important syntlietie i)ro(lue*t in (lermany. The 
yb'ld of isoprene from oil of (iirpenliiie is increased 
by carrying e>u( the jirocess in vacuo (this J., 1911, 
1023). By using linione*ne in.stcael of oil of tnrpen- 
tiim the yield is ine'reascel fremi about 25% to 
i;.7%. Esse'iitial oils, liowovcr, cannot be^ obtaine*d 
in suflkflent quaiillly lo be i)ractie*able sources of 
i.soprene. Tin* production eif butadiene from iihenol 
ami of Isoprene from cresol w’ould Im? too expensive, 
whilst these substances are required for other pur- 
poses. (\>ke-e)ven gases are u cheaper source of 
benzene, and synthetic rubber lias been successfully 
prepared in Germany by converting this l)enzene 
successiv(*ly into cyclohexane, clilorocyclohexane, 
and tetrahydrolKuizeiU', wdiich, on heating, gives 
hntadieue and ethylene. The amount of butadiene 
and isopi-one in coal tar w'ould only furnish a small 
fraction of the amount requii;ed, whilst the con- 
version of alcohol into butadiene would be too ex- 
pensive, apart from the fact that the most favour- 
able conditions for the reactions have yet to be 
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discovered. If Impure butadiene hydrocarbons are 
used sticky products are formed. American 
petroleum contains at least 1 % of n mixture of the 
three pentanes (boiling at 30^, and 38® C.), 
which at the present time Is practically a worthless 
constituent of the gases. About 370.000 tons i>er 
annum of these compounds would available In 
the United States. It has been shown by Holt 
(this J., 1014, .*>(14) that they could be converted 
Into isoprene, but tills synthe.sls would only 
practicable in America. Acetone juepared from 
acetylene was used in (lenuany during the war ns 
the source of synthetic rubb('r. It was reduced 
by means of aluminium to pinacoiK' which was then 
converted into dimetbylbutadleiie and dimethyl- 
caoutchouc. The plant is capable of producing 
atKuit 2000 Ions of rubber jK'r annum, but tinder 
normal conditions the process would b(‘ loo exinui- 
sive.— C. A. M. 

Gas-mask fahiit's. Perroll and IMumb. See V. 


Patents. 

Vuleanisation of rubber and similar materials. 
Dunlop Rubber Uo , Ltd,, liondon, and D. F. 
Twiss, Sutton (\)ldfield. Fug, Pat. 120,000, 
20.3.1S. (Appl. 4041/18.) 

Tjie glyc(U'ol or glycol used ns a solviuit for caustic 
IKitash or soda for the purpose of enstirliig a 
uniform introduction of the alkali info a ruiiher 
mixing (see lOng. Pat. 110,050; tliis ,r , 1017, llSTi) 
can l)(" ref)lac('(l hy oflicr orga!ii<* h.t droxy-com- 
pounds such as laityl alcohol, amyl alcohol, 
or phenol.— D. F. T. 


Coated fabrirs Eng I '.i t . 12.5,022. See \ 


XV.-LEATHER j BONE i HORN ; GLUE. 

Anthiax: Formic acid and mrreune ehlonde treat 

meat of hides affected by . V. (Jegenbauer 

Arch, llyg., 1018, 87, 280—315. C’hem. Zentr., 
1010, 90, II., 132— 13.3. 

The Seyniour-.Tones proc(‘ss for the sterlll.satloii, hy 
means of formic aeid and mercuric chl()ride, of 
hides aft'ected with anthrax, has Ikmui sulijcctcd to 
a HtTies of trials. ExiK'rlnienls were m.ide follow- 
ing the technique of Ottoleiighl with mercuric 
chloride solutions of 01. 10, and 20% strength, 
which elTected sKwilisjition only after SO <lays, and 
with a 001% solution wliich required 100 days. A 
solution of 0 02% strength in combination with 
1, 2, or 5% of formic acid did not sterlll.se in 
40 days. Growth was obtained in albumin bouillon 
after 100 days’ action of a 1% solution of mercuric 
chloride. Growth xvas also obtained from anthrax 
spores (from which all traces of mercuric chloride 
bad been carefully remov('d by centrifuging and 
decanting, but without treatment with sulphides) 
after the spores had bwn siibjc'cted to a 001% 
solution for 20 days, to a OT or 1% solution for 
8 days, and to a 2% solution for 2 days. In the 
same series of experiments growth of the spores 
(*ould still be observed after 8 days’ action of 
0025 — 010% solutions of mercuric chloride,* and 
4 days’ action of a 1% solution in combliiatlon with 
1% formic add. After the action of hydrogen 
sulphide solution on the spon's and subsequent 
washing, 1 % and weaker solutions of mercuric 
chloride together wiih 1 % formic acid did not effect 
sterlUgatlon even after 14 days. Anthrax spores 
treated hy the Seymour- Jones method proved 
pathogenic when Introduced into guinea pigs. The 
conchiMon that. for practicable concentrations 
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and times of action the method Is in no wav 
effectlve.-F. C. T. ^ 

Tannin and the synthesis of similar substances. 

E. Fischer and M. llerginann. Ber.. 1919. 08 

829-854. 

The removal of acetyl groiii)s from suhsLuJces such 
as the acetates of galloyl- and digalloyl-gliicose, 
i)revlously eftect<Ml with (old alkali or with warm 
smlium a<‘etate solution, c.*in also Ih' effected at 
the ordinary teiiqicrature hy a nioderat(‘ amount of 
coneeiitrahHl aipu'ous hydrochloric acid In methyl- 
alcoholic .sohitioi). If the acclyl derivative Is loo 
sparingly soluble in methyl alcohol, a mixture of 
tile Ialt(‘r ^^lth a('(*toiu‘ niny 1 k‘ us(‘d. The i)entu- 
(m-dlgallo.Nl) a- and /j glucoses obtiilmul In this 
manner from the acriates are optically purer than 
those pix'viously deM'rilxal. 5'lu‘ nu‘tlu>d can also 
l)e appli(Ml with good i‘(‘siilis to simpler suhstanci's 
such as ac(‘lylsalieylie acid and I rlacel> IgallU’ acid. 
Tile u.se of lh(‘ polassiinn salt for tlie‘ purlUeation 
of tannins was ri'comiiuuKled hy Uerzellus; the 
authors lind llie most coinauilent method of 
pr(‘parat ion to consist in mixing alcoholic solutions 
of the natural or syntlu'tlc tannins and pota.ssiurn 
acetate, hut the precipitat(‘s contain small amounts 
of the laltiu’. 3 *)m* sails appi*ar to he suitable for 
lh«' purincalion of artificial tannins but not for 
their ideni Ifical ion Attempts to extend th(i 
irndhod used In llu‘ jueparation of 1-inouogaIloyl'^- 
glucose (this .1,. ItHl), 17 a) to other 1 acylglucoses 
gave disappointing n‘sulis, the acyhgrou]) Indug 
fre<iuenlly riuuovtal simultam'ously with the a(’(4yl 
groups. 'rills Is tile case, for (‘xample, with 
l-lxmzoyltidra-acet \ 1 a glucose, hut not with the 
corn‘sponding p iiydio\> iMUizoyl-diTivatlvc. The 
calalylie action of sodium alko\ld(‘ on (\stcrs in 
alcoholic solution lias hren applital for the nmioval 
of nc(‘tyl groups. 'riius. for <‘xampl(‘, for the 
(‘limliiat ion of the live acidyl groups of p-acetoxy- 
himzoyl tctra-acidy]glucoK(‘ dlssolva'd in alcohol, 
one mol(‘cuh‘ of sodium ctlioxide Is snflichmi al the 
ordinary t(‘inperatnic and llu^ pr(‘S(*nci‘ of a small 
quantity of water in I la* alcohol do(‘H not hlnd(*r the 
r(*nction; thcsi' comlitlons aiv particularly ndvnn 
tag(*ous for .seem ing good .\lclds. The method hag 
also been applied to lh(‘ isolation of gliicow' front 
its p(‘iila-act‘late and of o-imdhylgliK'oside from ItH 
letra-aecdate. The galloyl-d(*rlvatlv(^H of the sugars 
differ considerably in their lK?hnvIour towards 
gelatin solnlious. The ixuita- and trl-galloyl com- 
pounds precipitate the lattcT from aqueous solution 
in the same manner us do the tannins, hut this pro- 
p(*rty is not shown hy tlie various monogalloyl- 
glucoR<‘H nor by monogalloylfrnctow'. Since similar 
dlffereiic(‘H w(‘re to 1 k‘ (‘xp(‘cted among lioly- 
hydroxy-alcohols, the d(‘rivMliv(‘s of glycol, trl- 
methyleneglycol, glyc(‘rol, (‘rythrilol, and mannitol 
have been prepared and examined. Tla* crystalline 
(‘thylene-glycol digallalc Is so sparingly soluble in 
water or alcohol that its ivaction with gelatin or 
arsenic acid could not Ik‘ InvesflgatiMj. With trl- 
methyleneglycol dlgnllatf* tlic gelatin t(‘st Is not 
cliaracterist ic hut distinct gelallnlHallon is caused 
hy arsenic acid In alcoholic solution. Erythrltol 
n’tragallate Is readily soluhli* In water and coagu- 
lates g(*Iafin, hut the aholiolic solution is too dilute* 
to t<‘Kted wllli arsiuilc acid. The amorphous 
glve(*ryl frlgallate and nmnnilol h(‘xagallale .yield 
colloidal .solutions In Avat(*r and lH*have like tanning 
towards l)oth reagents. (Si'e also J. Gliern. Soe., 
1019, 1., 278.)-fI. W. 

Depsides, lichen substances and tannins; Synthesis 
of . B. Fischer. Ber., 1919, 82 , 809-^29. 

A nfeuM£ of the progress made In this field by 
Fischer and his co-workers since the year 1913. 

-H. W. 
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Chestnut bark; Colour tests of . T. G. Gi*ea\vs. 

J. Anier. r/Mithcr TIkmii. Ahsoc., 1018, 13, 407— 
400. 

Coi/Ouii toHts of fMiinliij' InfusIoiiH made by Iho 
tlntonudcr or colorliiit'lrr liavf* Uu* advantaseB that 
lUoy may !k* (•xi)n‘NH<‘d jiuiiKTically aiul tliat results 
obtulii(‘(l by (lllb‘n*nt operators an‘ In fair n;?ree- 
ruent. Taimin^j; lesl.s ina<I<‘ wllli skivers cannot Ik^ 
numerleally expressed but rIvc an Idea of tlu' 
probable* colour of tin* leather produced In actual 
maiiuraclun*. 'PIk* two irudlK^ls, bow(‘ver, do not 
«lve mutually corisish'iit n'sults. As measured by 
I la* colorlmeier, cheslnnt bark Infusion is lhr(*e to 
six limes <lark(*r iM*r unit of tannin tlmn tin* 
infusion of the ela‘Stnut wood, wher<‘as sklve'rs 
tan!a‘d with the lairk are liuditeT in colour than 
those laniu'd witli the wood, d'here is tlierefore no 
advanla^e in fH‘(‘linj; lla* wood for <‘\lrael nianufae- 
tun* urdesH tta* colour is lo be* le*sted by the e-oleud- 
mete'r, as in lhire)pe. F T. 

iniestnut [tfivnimi] riliact: Sittfot ni - 'V. 

Gale*y ami () Ille'lhetf .1 Amer l.e'atla'r (’hem. 
Assoc., Itns, 13, 17(1 tTb. 

Se>MK ehesimil e'xlr.ie ts e!o ne.l lerme-nl r(*aelily anel 
hem*e* elo nol prexlue-e* sullie-ie-nt aelel for the* phimp- 
Inu of lu'avy lealhe'r. 'I'hls the authors lhe)ULdd 
ml^'ht be* elm* le) a low eemlejil of siiptrs. Fxlrae* 
tlon e‘\pe‘rlme‘nls wwv carrieel out with a balte*r.\ 
e)f six' auloe*lave‘H (o ele'leTiidne* tin* enVet of le'in- 
pe‘ralure' em the* sii^ar e'oiile'Ul e>f the* re'sulliiifx 
(>\trae-l. An e'Xtraet pre'pare'd at 2t)(f' F. (It.’fM’) 
e’onlalne'el lour time*- as mmli suaar as om* pre** 
pare'ei al 210^ F (tllPM ), and meuv than lwle*e as 
much pe'i* uidl of taiiidn, I'liis is thought to be 
due to the* bre'iiklnp^ ui» eef eellule)si<* e*e>nslttuenls 
of tlu* woexl. Analysi's of eeiiiime>rcial exiracts alse) 
showed that tlieese* pre'pareal In auloedaves ce)ntaine*d 
e’onslele'i’abiy imnx* siii;ar Ilian those iire'jiare'el in 
e>p(*ii leaehe*s. I'\ (\ 'V 

[i/i tnnnimi e./Z/ae/sj; i*ior(rt- 
llhst test for - .1, H. \<»e‘um and F S 

Ne'lsem. .1. Amer. Feather (’lii'in. As'xu*,, lUlS, 

13, :vm\. 

so eiuMS. eif ureniml spruex* wood was he*ateel with 
;UtO e* e* e>f a 2o solution eif e austie* se)ela for 0 hrs 
at lOO'M'. Afli’i- the aelelilieui eif loO e.e eef wate'r. 
the* soliitlein was lilleix'd threiimh edeitli. (he'll lU'arly 
imut I'alised with h\ elreiehleirle* a<‘iel ami liite'reMl 
threiuuli pape*r. ’riie* se)lul!e)n ^ave* no |»re*eipitate* 
in the I’rex-te'r-llirst test until 21 hrs hael e'lapse*el, 
but, the*re* x>as imnu'eiiate pix'eipitat iem if a suiail 
eiuantlty e>f sodium bisiiliihite* was adele'el te> the* 
seelutloii, wltli e)r witlmut heallii;^. The lipimu's 
appe'ar there'fore not to reae*l ot lhe*msi*tve*s but 
Jii'i'd tlu* pre'semv eef a sulpho unemp in an oruaiiic 
<’OUH)U*x.-' F. F T. 

Yeast fjrou'iaa in Inn loinois, PhihiolooH at /e- 

searches on a neir lihn io) nnihi T Asal J. 

(’oil. Scl., Imp. Fiuv.. 'l’e)k.\o. FdS, 39, Art. 27. 
42 pp. 

A si'FCiKS of iuyix)de*rma ellseovewed In a tannery in 
Senju, Teekyo, cause's elark bre>wu surface discolora- 
tions on leather which I'.immt be* n'Uioveel by ae-ids 
eu* bleachlnj? (re'atnu'iit d’he* myee)ele*rma d<*velops 
rapidly and In o or t we'eks forms a thie*k ix'd- 
biwn akin on the liepmr. The cedis of the* 
ort'aiiism are' olllpsoielal, xxide and S— llu 

louK, Usually there are two or three liit^hly refrac- 
tive boille?8 nttaedu'd to the cell xvall or in the 
vae'uole, tojcether with, occasionally, 2, 3, or 4 oil 
elroplets. Stiores are not fe>rined and reproduction 
is by buddluji. A large colony, grown in ti single 
day on soy -agar, xvaa grayish-white, net-like in the 
c'entro, and radially folded a^be perliehery, which 


was irregularly toothed. A colony on wort-agar 
was thin with very many radial folds, but smooth 
and without folds at the edge. In liquid media the 
organism forms a folded grayish-white skin which 
covers the whole surface, and which within a week 
mostly settles as a floceulcnt precipitate rendering 
the solution turbid. The precipitate formed in a 
week from 30 c.e. of medium wciglied 017G grm. 
when <lry. Sojl fyeast extract) forms the i)est 
medium. The yeast grows raiiidly wlien lncubat(Ml 
with cerlaln carbohydrates (cjj. dextrose, Itevulose) 
and with 1% ethyl alcohol; other stnmgths of 
alcohol from (M to 10% allow l<‘ss rajiid growth. 
Tannin permits no growth at 3% strengtli, and 
littb* in weaker solutions, but there is considerable 
grow'th witli gallie acid even in the presencii of 
tannin. Ammonium salts are good sources of 
nitrogen for the organism, but not nearly so good 
as amlmvaculs and jicplone. Tlu* mycoderina fer- 
ments dextrose, bcvulosi*, mannose, maltose, 
sucrose, but not galactose, lactose, or di'xtrin. The 
production of acids In tlu* tan-lbpior is hindered 
i>y this organism, as It assimilates l>oth ticids and 
alcohols, witli the exci'ption of oxalic acid, which 
it produces and whicli is undesirable In tlu* pre- 
senci* of otlu'i* sour(*(*s of cariion, tlu* organism will 
UM(‘ lip as much as (IC',', of (lie lactic acid in a 3% 
*solulion. The stains produci'd on Icallu'r by this 
my<*od('rnm Imve no connccllon with tlu* “mimosa 
st.'iin” mentioned by J'iitiu'r (Gerin'r, 1S‘)8. 24, 4). 

— F. C. T. 

Shatli shin leather. A. T{og(*rs, .T. Amer JA'ather 
(Mu'in. Assoe., lldS, 13. r.L'S— .VlO. 

SiiMiK skins <*ann<)t be limed in llu* ordinary xvay 
as they disinlegrate. Tlu*y an* best treated for 
twm ilays In a 0 2';,., solution of eauslic soda afh*!* 
soaking, and then should bi* well waslied and 
llestied. Tlu* grain side* sliould he worked willi a 
Iduiil knife lo remove shagreen as much as iiossililc. 
After iiating with ammonium chloride, the skins 
an* tamu'd iiy the two-balh chrome process using 
*.odium bisiilpbib* for llu* n*ducing bath. Tliev 
may ix* ilnislied direct, but an* liesi n'-lainu'd W’Kli 
(pu'braeluu aft<*r winch they are fat -Ikpiored or 
slufl’ed. I.(*ather of exo'])! ional ilur.ihility results 
liom (his process.— F. (’. 'P. 


(lelatin solutions; Kettiiu/ point <*f A. 

(’ohlciizl Fliem -Zeit., 1018, 42, 53:!— rfll. 

Skitixo iioiiiis of 5';,', gelatin solutions w('iv deler- 
mliu'd bv (he use of a tliermomet('r, graduated In 
tenths of a degree, inserted tlirough a cork in a 
measuring e> Under nearly Idled with the solution, 
whieh was ke|)t in eonslaiit gi'iille motion, (’ool- 
ing was very slow’, espi'cially w'lu'ii within 2^ or 
of liu* expeeU'd setting point. Tliix'c temperatures 
wen* noted, li:., the point of llrst solidilieat ioii, 
recognisalde liy a wave lilu* siirfact' at tlu* W'alls 
of tlu* cylinder and by a slight cessation iu I he fall 
of temperature, sometimes even h\ a slight risi*; 
the point at which only small air hiibhies (1 mm.) 
move with the liquid whilst larger ones (10 mm.) 
still slow'Iy rise: and the ixiiiit of complete solidl- 
lieallon. Ki'snlts were (*asily reprodncihle by this 
method over a period of 5 years wdlli an accuracy 
of tw'o or three teiillis of a degree. Long slaiidlng 
of jellies, esiieeially at higher temperatures, causes 
a depression of the setting point, and a diminution 
of the rlglditv of the gelatin. Tlu* same erri*c‘t Is 
caused bv additions of orgaule acids and of alkali. 
Alcohol keeps the solution more fluid and lowei’s 
(he setting point eonslderably, but Increases the 
rigidity of the gelatin. Basic aluminium and 
chromium solutions raise <)f 

gelatin solutions and also the rigidity of the gelatin, 
and ultimately render the gelatin insoluble. In 
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this case also long wanning of the solution lowers 
the setting point. The addition of acid to a solu- 
tion containing alum lowers the setting point but 
does not affect the rigidity of the gelatin on dry- 
ing. Formaldehyde in small quantities d()es not 
affect the st'Ulug point, the hardening etTeel not 
being i)erceptible before drying.- F. (\ T. 

Ltathvr; Examinalwu and laluation of uiilitattj 
— . E. Seel, K. Ilils, and K. Keililing. Z. 
augew, Cliem., lUili, 32, 1—7. 

Gkkmax military leathers and others from 
prisoners’ camps in Germany wi re ainl^.sed in con- 
siderable numbers. Only Uussian leathers provial 
to be iiniler-tanned ; Freiieh and Serbian as well 
as German leatliers were W’ell-taiuied. Tli(‘ lom- 
biuatioii colour reaction de.scribed by llundeshagen 
((’hem. Zeiitr., IDOU, II., is considered superior 
to the iLsual glacial acetic acid test for ilctcctiug 
under-ta lining. None of tli(‘ leatliers examinial 
proved to be weighlial with inorganic materials, 
the mineral asli ranging from 0 5 to 1.5%. Sul- 
phates were present only in traces. Idttle sugar 
was found in tlie leathers, llie higliisst amount 
being 11% after inversion. A featun* of the 
analAses is the large nuinlier of positive tests for 
artificial taimins, in jiartioiilar for Ncraiiol i); 
only in tlircc cases was artilicial tannin ab.siuit 
from llie German leathers. Ordoval G, a product 
introduc<‘il by tin* Ihidische (’oiniiaiiy during the 
war, was not oiici' deteclcil. A coinpari.soii was 
made Ik! ween Ner.adid J>. Neradol NI>, and 
Ordoval G as folk)\\s: 



The authors make .si'veral observations on the 
iiecosslly for tlu^ absence from military leatliers 
of friv .siilpliuric add, which was found in several 
instances —I'\ (’. q\ 


Patems 

Leather; Manufacture of . O. McCay, (Calcutta 

Eng. Pat. 122,081, 10.5.18. (Apj)!. 1857/18.) 

Htdks or skins Jifter llie usual wet work are treated 
for periods up to 12 or 21 hrs. Avith mercuric 
chloride solution of streiigtli or le.s.s, after whicli 
they are thoroughly washed In water or very w^ak 
alkali. Tli# washed skins an* trcateil with form- 
aldehyde solution containing from 1%, to 10% of 
10% formalin iintii they are “Jeathery.” Thhs 
is effected in less than 21 hrs. ev(*n Avith weak 
solutions. The skins must be oiled or fat-liquored 
bcfoix' drying. The process may 1m* combined AA'ith 
vegetable tanning. - F. (J. 1’. 


Chrome tannintj; (Solutions for — . E. Meyzon- 
nier, juu., Annonay, France. Eng. Pat. 12.5,785, 
3.12.17. (Appl. 17,879/17.) 

Bichromates are reduceil by sodium sulphite and 
sulphuric or hydrochloric acid and the solution 
rendered basic by n further addition of sulphite. 

-F. 0. T. 


Tanning process. S. Saxe, New York. F.S. Pat. 

1,207,255, 11.3.19. Appl., 4.3.18. 

RELATIVEI.Y heavy leather, siicli as sole leather. 
Is prepared liy partially I a nil lug hide in relatively 
Aveak A'egotahle tan liquor, and then conqileflng the 
tanning In a ilriim by means of a stronger liquor 
containing usage orange wood extract.- C. A. M. 

Plastic masses; ]*rocess of prepaHng from 

easein. E. ZIlllcli, Berlin. (Jer. Pat. 310,388, 
20.1.15. 

Gasun, Avilli or willioiit llie addition of jiiginents, 
is mixed Avitli li>drogcn ])er<>\ide Into a homo- 
geneous mass, aii(i pr<‘ssi‘d in moulds. Glyc<*rln or 
fatty or mineral oils m.iA al-'^o be added to the mlx- 
tuix*. 'The prt‘s'-‘i‘d ni.ilerl.il is liardi'iii'd by nicaiiH 
of forma Ideliyde to Avlii<*li it is advl-sjible to add 
.some indrogen jn'inxidc i<v pre\enl unequal 
shrinkage.— (’ A. M 


XVI.-SOILS; FERTIUSERS. 

riotls; hi)ui\ouH (ietnn\s oj potassium ami sodium 
salts upon the struct me of — amt then (‘auses. 
G. Hager. 1. Laiidw., 1918, 66, 211-280. 

An <‘Xl<*nsive .si'rii's of eNperiiiMuil.s Avas jnad(‘ with 
.saliiK' solutions llouing fliro.jgh soils having basi*- 
exchanging propi'rijes. 'I'fie saline solution was 
afterwards Avaslied out A\itli Avaler, and the effects 
of tlie jipiObN'il ion ii])on tin* iilivsiix'il i)roiK*rtle8 
of the .‘••oil W(‘r * ol^.served. ll AA'as found that the 
base-exi'lianghig propeilies of a soil Avi're dejHUi- 
dent upon tlH‘ presence of weak acids the com- 
pounds of AAliich nndni'.o li\dio].\sis lil)cralliig the 
cond»iii<*d bases ns li\ (iroxides. If the base Is 
<li\ ;il'‘iit , till' ai'lion on ils* soil is favourable, but 
if 11 is nionoAalent (In* net Ion is unfa\oiJi’able. 
5’li(* li.Adrolysls of eiaiiponnds id’ weak aiOds la 
lai’Aenled b.v the ))i‘(‘S(‘ne(* of a ilis'^nciati'd salt AVitll 
tb(> sails* eat ion, ;in<I liierefon* wlii'n alkali salts 
are present in Uk* soil solution Hii'n* is no s(*para- 
tjon of alkali li.vdioxidi* and no <let(*rloral Ion of 
soil stnictiiri* 5'hls e\plaiiis wli.\ soils Avlileh had 
been inniid.iled willi mm w a ii'r .'•liowi'd no deti'dora- 
tion until .‘liter tlie mhHuiii chloride liad lieen 
Avaslied Old. Avliereiipon liydi’olysis of tlie soli 
Zeolites .set in and allvali li.A droxides atipeared in 
tlie soil solution. 5’liese alkali liydroxldes eaTified 
tlu* soil particles to foi-m a dense* nmd, in conlra- 
disl liictlon to the gramil.ir condil Ion of the particles 
Avb(‘n in as.Mielat loll witli ealelmn compounds. 
Sodium salts wi're nioix* injurious in Ibis ri'Spect 
tlian jMdnsslum saltf-i. J. II. ,1. 

I'luorine, in soils, plants, amt annuals. G. A. 
Slcinkocnlg. ,1. Iml. Eng. ('hem., 11, m - 

4(15. 

Tiik iluorine eontnd of soils favei’age 0 05%,) Is 
deriA'cd from such mlnei'als as biotil<*, lourmaliiic, 
mij.si'ovite, apatite, lliiorlfe, ;ind piilogopile : larger 
quant ities are found in soils containing mica. Boots 
of plants absorb the lliiorim* and tlie latter Is Irans- 
milted to animals eonsuming tin* plants (sei? Gautier 
and (’laiisman, this .T , 1910. 271). Animals also 
olilain iluorine from .spring water — W. P. 8. 

Ammtmijlcniion of manure in soil. H. .1. (k>nu and 
J. VV. Bright. J. Agric. Bes., 1919, 16, 313—350. 

A siuuY of soil liefore and after manuring with 
animal manure Avas carried out In order to deter- 
mine the BfMicles of bacteria which brought about 
the ammonlflcatlon process. It was found that In 
a manured soil the organisms multtplying most 

F 2 
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largely won* non 8 porlng bnoilll; svlionvis in llie 
Name fK>ll boforo brin;; niniiund, sporr-R'iiring 
bacilli W(*n‘ nunif^roiis' 'I’liis ji<iifib*<l lo tion-siJoro- 
b<;nrlng barllll b<‘ln ;4 (lie arfuc /itccnlH In .* 11111 ) 10111 - 
tlcation nillior lli.in ^)K»iv bi'aiing. i:\'in‘rinu‘nt.s 
wen* Hindi* v\ifh piiiv <iill tires of Iwo orjLcnniHin.s 
of llic foiiiirr rla>s, iriiin ly. /ianlltfs fluoHsrrnfi 
Hqurfuriiv^ and //. < tut if at it 'i, nn<l one orfjnnisiii 
of tin* l;i(((-r rl.i^.s, /.' ntfit^-. in ,sl<>riK‘ niniiiired 
Kol/.s. The [•(•siifls f onlirnird I In* ,a:ener;il conclusion 
driven above A dclailed slud,\ of tin* characfcr.s 
of li. iKiitcftK It Hs and H. caudatm is 

irlveii.- ,f II .1. 


Sftthfc tiitnutifis: l*i't‘srrnit u))} of />// thv addi- 

iion of rations suhsta tiers. (). riCiiinu*ni)ann and 
Jl. Wb'ssMiann. Laridw. .laliili , IPIS, 62, 21)7 — 
.'ill. (dicni. Z(‘nlr., Hill). 90, II , 

It 1m <‘Hliniaj(*d Hint tin* value of llu* nllro^^cn 
(‘Heaping" into the nlr from slabl(‘s etc in (MTiimny 
exceeds M. r»t)0,0IK),()00 imt aiiiniiii. The urea and 
lilpjiurlc acid in tlie urine an* raphlly (*onverled 
by liacterial action Into jiniuionjuni eaibouat<*, from 
which the amnionla <‘scape.s In (‘\perlments with 
varlouH substances It nas found that linniti* of a 
humic char.icter tixed .7 12',, ol ainuioni.a, forming 
a iiroduct whidi h.si j»;irt of its iiltroKcn at 
lint was very stabh* at the ordinary b‘m- 
peralun*. The ;iddili(Ui of .'<) to bO',, of drl(*d 
ligniti* (containinu; SO",', of dry snlisiaiK'e) acted 
as a complete pri'si'rvat lv(‘, and tlu* pri'p.aration 
gave better n'sults as a fei'lliisi'i* tlnin aininonlum 
siilphat(‘ fertilisers containing tlu* sanu* amount of 
nltrogi'ii. I'eat also (Kc'd the ammonia, the com- 
biiKMl nltrogi'ii noi being comi>l(*t(‘ly volatih' at 
100'^ (b, but, using 2 '-';/ of j)ent. tin* loss of nllro- 
g('n after 02 <lays anioiintt'd to 0»2'’', Tin* mhlition 
of IT) to 2% of Mulphnric acid (Otb'lb, sp gr. 1S|) 
prev(‘nti‘d any loss of idtrog('n, whilst .'■•odium blsub 
phnte (OaOlO,', II.SO,) was cflVctive wbi'ii add<*d 
III tin* tiroportloii of 7'’,.. Alter tin* addition of 
10% of Muperphospluite the loss of nitrogen after 
02 day.s was 27 tS",',, Kalnit<' was inetVeetIve, but 
gypsum dimlnislu'd tin* loss of nitrogen. The addi- 
tion of 0 2.7",, of formalin to fresh c<ov\s urine 
ln]iihlt(‘d the fi'i’meiilatlon of tin* urea. whll.*l tin* 
addition of (5% and upwards to the stabh* nin- 
iilng.s rednc<*d tin* loss of nili’o.gr*n to 17% after 
02 days. Small (piaiillties of zinc chlorhie and 
copp(‘r sulplijite cliecke<l the ft‘rnn*nt;it ion of tin* 
urea, but oth(*r s;ills, inebniing sodium chlorhb*. 
sodium snlphit(*. and .sodium tel r;ithional(*, wen* 
useless, even in the pi’t)|iorl ion of 10 12.7%. 

- (b A M 

Oj'filishKj eti^iniK's Onslow NbcXVIIT 


l’\TKN r. 

FertUiset’s: Prodnrtiou of ].* (-* yj :\rarks, 

London. From Soe .\noii Hal Oio \nsaldo A 
Oo.. Genoa. Italv Fug Pal, 12.7. 7is ir> 4 is 
(Appl. ()11.7/1S ) 

Ske U.S. Pat 1.2S2.7S7 of iOlS; this .1 . 1010. IS \ 
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(Ir'ftttuhitcil jchitr hrti sfUKtr fiinj toti U'hilt^ 

cane suqar. H F Pi insen (leerllgs. Int. Sugar 
J., 1010, 21, 227 -231. 


IJnrei'Inkd plant.'ition white cane sugar coiiti 
re<iuciug sugars m* “glucose,” gumiuv substnii 
and insoluble matter, from wldeh unrefined was 
beet sugar la free, or practically so. Although 
small amount of “ glucose ” that la present 
plantation white sugar Is without effect in 


manufacture of jam, condensed milk, mineral 
waters, etc., its presence api^ears to bo detrimental 
In the preparation of cert a in kinds of confectionery, 
c;iiising the product to become soft and sticky after 
a .short lime. Gummy substances and insoluble 
matter are object ionahle impurities in sugars used 
by jam and pi*e.serve manufacturers, who domaud a 
ju-oduct giving a brilliant soliilion, the colour of 
W'hich within limil.s imiy not ho of importance. In 
tli(‘ ordimii-y nudliod of clarilicntlon followed in cane 
sugar faclorh's, in which fli(! juice is treated with 
lime, IoMf(*d, and allowa*d to subside, the super- 
iialani liipiid )«as,slng to the (*vai)()i-alors contains a 
grc.der or less amount of gummy, sillcioiis, and 
tlbrom-i m.‘it(<‘rs, which ultimatf'Iy during graining 
arc li(‘Id l)clw<‘cii the lamellie of the crystals, and 
e.inuot tie removed by wgnshing in the centrifugals. 
On the other baud. In tin* carhoiialation pi’oeess of 
clarith'.'itiou. the voluminous precijillate jirodnced 
oc(*lH(h*s Hu* gummy snt)stnnc(‘s and in.soliible 
ni.*itl(‘r, leaving ji juici* that c.-ni Ix* Illlered through 
• lolli, and \i<‘lds a sugar which <Io<‘s not ditl’er In 
Cfunposlt ion fnun gr.‘iiui];itcd lu'et sugar (‘xcej)! for 
the small aiiKMint of ” ghieose ” that remains. 
Pljintation whit.* sugar eont, •lining gummy suh- 
.slauees and in.soluble matter in.i.\ be submitted to a 
partial refining i)r(M'(*ss to adapt it for use by jam. 
chocolate, and bl.s<*nil mannfactiirers by lreatm(*nt 
with di'colorlsing carbon and lilti*allon, — J. Ib 0 

Heel sut/ars; Insolutde mailer in standard white 

(/ranulaled . (b G. i.eonis. Sugar, 391S, 20, 

3 . 77 . Int. Sugar J., 1010. 21, 210 -2.70. 

Ih’iT .sugar factories in tlic linlp'd States produce- 
a gi*anul:U('d while sugar whii'h is sold for dii-(*ct 
consumption without I’olining. Occasional l.y on dis- 
solving lliis product in water a white lui'bldity is 
produced. 4'liis may bo due to lack of can* duriug 
sulpliilation, <‘alciuiii bisulpliite passing Into tlie 
lill(*rcd s.vrui>s, and b(*ing subsi'fiuently d('com]>o.scd 
to calcium sulpliitc during boiling in tlie pan or 
drying in (he graimlator. Again, if the Knl]»hited 
.sN I’lips ,-iri* insuirK^i<*nl ly h(*ated amoi’phous c;ilcinm 
su!phit(‘ is foi-nu‘d, and passi's tlirongh the tilt(*r- 
cloliis. II may sometim(*s IiapiH'ii that .such white 
bi‘('t sug.'irs show a slight tnibldity wli(*n recently 
made, but b*.s.s after storage for 00 days or more. 
This Is explained liy the lu’csence in tiio sugar of 
free sulplini'ous acid, whicli slowly transforms the 
<alcinm sulphite into the acid salt; on boiling solu- 
tions of such products a whili* pr«‘(.i[)itate may he 
lormed, wliereas the liipior luvvionsly was com- 
p.-iratively clear. The iihonorncnon may also he due 
to Hu* oxidation of calcium sulphite into calcium 
sulphate —.1. P. 0 . 

i<atfar itroduels: Measating the colour of — ~ , 
pat ticiilat f g litfiiofs treated irith decolorising 
cat bon. F. 7V. Z(*rl)an. Ijouisiann Pl.-inter, 1018 
61. 2S2--283 lilt. Sugar J.. 1010, 21, 2;7(>-2.71. 
Tuk\tmknt of sugar llipiors by decolorising cai'bon 
n*mov(‘s dilVerent colouring matter in dift'erent pro- 
porl ions, 'rinis, in tlu* case of .1 pai’ti**nlnr sugar 
pi'oduct it was found that the decolorising carbon 
” Norlt ” rcmovi'd S2.7-„ of irreen, SO-0% of red, 
78 5% of yellow, and SO';, of the total colouring 
matters orlLdnally pix'seiit ; wlii*reas “carbon 1,7” 
pri'pared li.v I he antlior removed practically all (he 
green, 0()"o of the red, 00%, of yellow, and 07% of 
tlie total colouring matters.— .1. P. O. 

“ Carbrox,” the decolorising carbon prepared from 
rice halls [,' its use in refining sugar]. H. M, 
Shilstone. I^xmlsiana Planter, 1017, 68, 364—305! 
Int. Sugar J., 1919, 21, 249. 

With the object of producing white sugar directly 
from cane juice, experiments have been made im 
Louisiana both with “ norlt ” and the rice hull 


r 
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decolorising carbon known ns “ carbrox (this J., 
191S, 599 A). It is claimed that 1 lb. of “ carbrox ” 
will decolorise n liquor coiilaining 100 lb. of washed 
.sugar, eliminalliig the “ lannlns ” (this J., 191S, 
77S a; 1919, 192 a), and ultimatidy prudueing a .Migar 
iif good keeping (jiialify. Tlu* elfieieney of “ car- 
hrox ” is stated to inen'asi' tli(‘ mt»r(‘ freqmailly it is 
owing to the fact that levn ifieat i«ui l»y treat- 
ment with .sodium hulroxide di.s.solves out a further 
portion of the silieious skedeton. (‘\posing a furtlau' 
ans'i f(U’ deeol<u'ising juirpo.^'e.s it j.s not iK'ees.s;iry 
to use “ earhrov ” in aeld sidiition, as in the eas(‘ of 
niost of tlie \egetahle e;ut>()ns’, so th.at elarilasl 
liltered Jui<‘e m.ay 1 m‘ IreattMl direct l> .1. I\ () 

Bagasse furnaa dfs'n/H and canfnd [/?» ffie van ' 
sugar /ac/ruv/j. A (hartley. Jiit Sugar J . 1919, 

21, 2:12-220. 

In burning bagas.se as fuel in tlie <*s\U(‘ sugar faelory, 
an eflbrt siiould be made during milling to jn<»dne(‘ a 
material Itaving as low a wator eont<'nt as i)ossibl(‘; 
at jm^sent 25",', would api>ear to be (he lowt^sl attain- 
able limit, d'he turnaee should In* so designed that 
the water in tin* fuel cun be evaiiorated at lea.st 
partially iK'fon* n'aching tin* grat(‘ upon which it Is 
i)urn(al, wlilU* care sliouid b(‘ taken to distribute 
the baga.s.se evenly oviu* tlU' giate in onler to a\oid 
the formation of air lioh\s. 'riien' Is a limit to tin* 
.size of gral(‘ wiileh can lu' operated «dlici«‘n(l\ and 
uniformly co\(‘r(‘d, and al.so aiiiiaiamt ly to the 
amount of air which can be a<imitt<*d thiough tin* 
grate willmut lilowing the line bagas.s»‘ otf tin* bars, 
lhu.s destroying the fuel bisl. Nut moiH- (lian otic*,, 
(»f air in <‘\cess <if what Is ri'qniii’d lor complete 
combustion should be ('mplo.\e(l .1 lb ti 

Sfairfi: (UnnjKtsihon ol - . I*n vipilation Ug 
vidlaidul iron and Inf lodinv and < h vtrolytvs 
.1 Mellanby. Uiochem .1 . 1919, 13, 2s ::ti. 
AMH()(ii!\M tosK may be (livid<*d into llire(' fractions, 
aiiiylogranulose a p, tind 7 , according to (h(‘ir 
iK'liaviour w it h co!l(>ldal iron. Standi in .'■.obit ion is 
lU'gativi'ly chaiged. Starch reacts cliemieall.v wlili 
iodiiK*, but thestareh iodhh* formed may carry dowm 
furl her amounts (d iodiiu* in t h(‘ ad.sorbial condition. 
(S(‘e further .1 ('hem. Soc , .luinq 191ti)- J. ('. 1> 

I’XTENTs. 

Bagasse: \piuuatus foi inavviafing W S. 

Herriot, Ulasgow. From N Dei'rr, UmhiKIwi, 
N.Y.. TI.S.A Kng. Fat. I2t;.99:i. 27.2.1S (A{M»I. 

.3471/lS.) 

Ttik apparatus consists essfuit ially of (wo sets of 
drums, an upper jiair in wlih-li a stationary uuiku’- 
forated drum with a huigitudinal opmiing is en- 
ca.scil by a rotary ]»erfoiat<Ml drum, and a lower 
pair in wliich a rotai’y iici'forated drum is encased 
in a slationary nnperforati'd drum wdlh a longi- 
tudinal opening. In eaeli s('t tlu‘ only r*omijmiiica- 
tion through the fiuir of drums is through the 
perforations wdileli are hronght ojipo.slte to the 
longitudinal oiienings as the rolaiy drum revolves. 
Itagasse from tin* mill rolh*rs Is snpi)lie<I to the 
drums, driven in opposite directions, and Is brought 
into contact with w'at(‘r or dilute sugar cane .luiee 
under pressun*, and then d(‘llver('d on to a blanket 
which carries it to the next rollers A series of 
such sets of drums is ojierated on (he count er- 
cuiTent system, tlie strongest juice being supplied 
to the first set and water to the last set.— S. S. A. 

Adhesive [from starch] and process for making the 
same. R. B. Stryker, Laiisdale, Pa., Assignor 
to Perkins Glue Co. TI.S. Pat. 1,299,809, 8.4.19. 
Appl., 18.7.17. 

Root starch having a viscosity of less than 150 at 
20 to 1 and over 18 at 9 to 1, is mixed in excess 


with a dcgencrattHl starch having a visi'oslty of 
less than 80 and alwve IS at 9 to 1, and with a 
quantity of watm* eipial to .2 to 0 times the total 
weight of starch, iiie luixtim^ Is treated wllh 
c.uisti<‘ alkali to form a homogeneous colloidal 
adhesive* which (‘an lu* sjiread by tlie machinery 
ordinarily used for glue and will How through pipes 
of 2 in. diameter S S, A. 

B.t irai ting siigai vie. Fug Pal. 12t!,2()2. aVcc XU. 
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Fonnaldvh gde : Sni)fi(tsvd diaslalic proptrtics of 
. II Salling(>r Her. 1919. 62, (ir.l (k^tl. 
((’oinpau* \V<tkcr. IhU.l., P.Mt;. FJiiS ) 
d'ln. anllnn (oiisldms lh;il the onl\ \alid iiu'IIumN 
of c\ainining the sniiposi'd di.mlatii- i)nip(*rlh‘s of 
foi‘in.ild<'h\tle towards .stai'cli consisi m oh.serva- 
lions ot Ihe optic.al adivily of the slardi K«>lutlons 
and of lln‘lr leducing juvwi'r towaids l‘'tddlng’s 
solution. WHh regard to Hu* liisl point, a solution 
of am> lodi'xl rin iLinIneii w’as found to retain its 
ojMie.al aeti\it.\ tinehanged aflm* digestion with 
formaldeli>de during It hours at Wllh 

reg.ard to ibt* sei-ojid jioiiit, a .solution of soluble 
slareh t WolIV liTiihacli). afb’r lrenlm(‘nl with 
lorniald(‘li\<l(* and jenio\;il of Du* l.•lllt'r ns com- 
pk'lely as possi))l<‘. only sIiowimI sllglit naliK'Ing 
powi'i- towards f\bliiig\s soliilion. at I rihulahle to 
li-aei's of re.sidiial torma Idi'liydc. FurllH‘r, in a 
<'om]»aral i\<‘ serle.s of <‘\perlmen(s In which forinnl- 
deh\dc solutions (»f dinering coiK-ent ral Ion were 
mi.\i‘d with staid) soliillon and water respect Ivtiy 
and .siibsiapient l.\ ireal('<l with F(‘liliiig’s solution, a 
gnMicr redmlioii was not found in any instance 
in llie .solutions (‘ontalnliig starch Ilian in those 
from wiil<*h H was absent, 'lia* aulbor ( li(‘r(‘for<‘ 
considers f<triiialdcb.\<le to In* ('i)'/.\ malic.illy In- 
ditlereiit to slardi 11 W. 

M innal [annnominn] sails; I sv nj ni hreiving. 

i\ Si'liweizer. Sdnvciz ( 'bem.-/(*it 1919, 1,5-7. 
i'liK u.s<‘ of light worls In tin* bn'wing of be(*r tends 
to c.ans)* lloecuhit Ion of pari of Du* yiaisi before the 
fcrm<*nlat ion Is <omple((‘, with the result (hat sub- 
S(‘(|m‘nl iVrmental ions w il ti lids immal iin* yeast are 
still more nn.s.atlsfador.v . In expm-iments to deter- 
mine wln*lher .amiiioninm sails could r(*i)lace lh(‘ de- 
ticieiicy of milrimcnt in light worts comiiaratlve 
i<*rmentat hms wen* carried oul with 2 litres of wort 
(S'*,^, (‘Xtnictj to which fpiantltli'H of (II lo 04 gnu. 
of an ammonium salt and 10 c.c. of y(‘ast were 
add<'<l. After S da.NS the woi t lo which Ihe salt 
had nol been a<ld(“<1 had altenmiteil to 2’92% (*x1ract 
ami had a h<‘ad of .’>2 c.c. of yeast, whilst that con- 
taining 0:1 grill, of ammonium sail had altermat<*d 
lo <‘\tracl and had a head of 12 c.c In similar 
(‘\p 4 ‘i liiK'Hls w'llh 0 4 grm. of ammonlnm salt IIk* 
<*\lra(*t was .2‘4% and I la* ]i(*ad of \c.*i,sl :i0 c.c., as 
eompared will) an extract of 4"/, and 22 c.c. of yeast 
in the blank t<'st. Tlu* am<mnl of amimmliim salt 
add<‘d iniisl not cxcimmI 0 1 grm, to 2 lilrcs lo [irevent 
a slight saline tasle In IIk* heer, hut an e\iK*rlment 
<-lt(*d in which that proportion of Ibe salt was us(m 1 
sliowtal no apju'is'lahlc dinVn*iice in tin* d(‘gnK' of 
at li'inial ion or tin* den'Iopmcnl of (lie y(‘ast with or 
wllliout (In* addition d. A M 

Yrasl; IjtBisalion of - . K. Sdiwcizer. Schweiz. 

dhem.-Zeit., 1919, I, .22 - .20, (19 -72. 

In brew'erles about 5 kilos, of waste yeast (about 
kilos, of dry yeast) Is obtained by the use of 
100 kilos, of molt, whilst in the nutrient yeast 
factories CO kilos, of dried yeast Is obtained by the 
use of 100 kilos, of sugar. If the yeast Is not to be 
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uwed at onco It Ih necefisary to r(‘(luce its water 
content to 10 to 20%. For this puri)ose the pressed 
yeast (contaliiinj; nix>t)t 70%, of water) is mixed 
with water to a thla pa.st<‘, in which j.s made to 
rotate a hollow <Iiutn with int<‘n)al steam heating. 
The layer of yeahl withdrawn at eaeh re\ohitioii Is 
dried on tlie Mirl.ne aiid n‘njo\<‘d hy means of a 
sern|M*i', and In linally gioniid to a line pow'der. In 
the ease (d’ he.T.wast a jaeliiidnary treatment with 
dilid<‘ alkali Is juvessary to nmiove the bltt<‘riiess 
due to tin* hf)j).s. J>rie<j yeast jirepared in this way 
<'o]daiiis alj(*iM r»,T;, of allamiin, :i% of fat and 27% 
of earholivdiales, and has a mitrient value of about 
;>r>0() eals, j»er Idlo. For tin* preparation of a 
niilrie/il meal fermenting yeast is treated with 2%> 
of an organic solvent (such as (diier, benzene, or 
gl.teerin) or of salts (sodium elilorldi* or carbonate) 
and, when lifiuetled, it is lasated to 70”— SO® (k, 
nd.xed with starch or tlonr and, after liydrolysis of 
the stareli, the mixture is eon\(‘rted Into a po\vd(‘r. 
An aivnnatle y(*ast eondinumt is inach* by roasting 
pr(‘HS(‘d y<‘asl at aliout );o®(\ until tiie wat(‘r is 
rediKH'd to about .‘lO';',, and tlam closing the air- 
regulators (d' the appaiatiis and eomphding the 
roasting at I00®(k A fluid condiment is obtained 
by mixing pix'sst'd yeast with about 10%, of s<Mllum 
chloride and leaving tin* mass for .some liour.s in a 
co(d cellar and tlien for hours at .a()®(’., aft4‘r 
wiilch It is h<dl(‘d ^vllli watm’ and jux'S-sed, ami tin* 
lh|uld C4)nccn( ral(‘d and lillcred. Jdndn(‘r’H pnxx'ss 
of obtaining fat bv eultlvating F.vdomucvs vrnialis 
on a niitrhud medium of dllnt(‘ nioIass(*s and mineral 
salts yhdded a .\ell(»w ol|-cak(‘ containing gbout 1S%, 
of fat, .‘Il'V, of proteins, and 1:1%, of carbohydrnt(‘.'>j. 
'rile oil was sniiahh* for food and yleldial a hard 
soap. Yeast prt‘|>erMtlons ar(‘ (cxtimslvely u.s(‘d for 
th(‘ lUfsllcInal tri'alMcnt of dig(‘stiv(' troiible.s, and 
in dlsoas(‘s of the skin, eyes, I'lc As tiie vitandnes 
are not desln»yed by a sliort iieating at 100” (k, tlio 
yiMist, nfli*r being Killed, Is us(‘d as a remedy for 
tierl-biTl, rieki'is, idc. Plastic masses ar(‘ made by 
treating waste yi'asl with forma kbdiyde, and drying 
and grinding lli(‘ mixture, xvilh or without the addi- 
tion of tar, tar oils, sulpliur, plgimmts, etc. It Is 
tlien coinpix'sscd in moulds at 00” 0. or above, and 
under a iire.ssiirc* of at h‘ast 2(M) atiuos. The jim- 
<lm-t which is tiu’im'd “ crnollth ” can be used as a 
suhstitub' for hakellle, celluloid, etc.— O. A. M. 

I'Jnziinirs: Oi'idisnu; . Nalurr of Ihr fxro.ridr" 
valurallv asfinriati’d with cntaUi direct oridisiiiff 
sffstrmfi ill jdaitt'i. M. W. Onslow'. Piochem. .1., 
1010, 13, 1 0. 

Tuk direct oxidase syst<‘iu In the ]>ear fruit or 
jiotalo tnher is (hic to the ini'scmx* of a piu’oxidase 
fwdilch giM‘s a tihu' colour witli guaiacum only on 
tht‘ addition of a iM'roxhho and an aromatic sub- 
stance giving tile clia rad eristic reactions of tlie 
i-atechol grouping. On ininry of the tissues, the 
peroxida.se actlvat('s tlie oxidation of tin* aromatic 
snb.stance with tin* foimation of a peroxide. The 
peroxIde-rH‘roxldas(* system so fornnsl Is then able 
to produce the blue colour with giiulacuin. (See 
further .T. Ohem. Soc , duly. IhlP ) .1 c T> 

Mrohohwatcr wi:rturrs; Determination of the 
frerzinfj point c//?tcv and densities of denatured 

. r. E. Davis and INI, T. Harvey. ,T. Ind. 

Eng. riiem., 1010, 11. 4r.— 4tS. 

Tuk freezing points of d(‘natured alcohol-water mix- 
tures were determined by measuring the electrical 
re.sistance and observing, by a s<*rles of readings at 
slowly increasing tempi'ratures, the bri'ak in the 
«‘urve xvhlch indicates the change from the solid to 
the liquid phase. The denatured alcohol consisted 
of ethyl alcohol, 100, methyl alcohol, 10, benzoline, 
OT) Yols. The following freezing points are selected 
from those recorddl for Tarions mixtures contain- 


ing different proportions of the denatured alcohol : 
5%, 10%, -4-0°; 15%, -G”; 20%, -8-5°i 

2.5%, -11-5”; 80%, -14*8”; 40%, -22-P; 50%, 
IK)%, -881)”; 70%, -43*G”; 80%, -58-7”; 
1)0%, -78*7” C. The sp. gr. of these mixtures h 
also given.— W. P. S. 


Yoijhuft. O, Laxa. Per. Lactol. Anstalt K.K. 

Pohm. Techn. IJochscliule in Prag, 1018. Chem. 

Zeutr., 1010, 90, II., 482-488. 

A I'uuE culture from native Pulgarinn “ Maya ” 
ha.s been cultivated for thrtv years without renewal. 
It produces an excellent yoghurt and thickens milk 
in 2-2i hours. The b4‘st results are obtained by 
u.sing milk sterilised while quite fresh, otherwise 
det'omposition j)roducts are formed which soon 
caii.se a weakening of tin* culture. The length of 
life of the culture dei)ends upon the prevailing tem- 
pcralure and upon the proportions of the different 
micro-organisms. The observalioii of Pavlffk, thal 
llu* pn‘.scnce of Sacxdiaroiiiyct's (Toruke) lengthens 
th(^ lib* of the ciiltun* has b(‘(*ii coiitirmed, although 
lluur pre.scnc(‘ is not necessary for llu* production of 
good yoghurt, and moreover tli(‘y imi)art an un- 
pk‘asnnt yonsly llavour. The following defects are 
m>b‘d : \Ve.‘ik(‘nlng of llie ncid-forniing pow'er of 
tlu* culluix* as a ix'suK of cullivation at higher 
l(‘mp(‘ratun‘s: <h*<T<‘asc in congiilaling power as a 
nxsult of ov(*r-nci(llticiition ; separation of w’licy; 
ovcr-acidilii’alion ; bitb‘r flavour; y(*asly llax’our; 
s4‘paratiou of IhMruIciit pr(*cij)itale; formation of 
gas —I;. A. (\ 

Yeast in tan iitiuors. A sal. 8'cc XV. 


Action of Cold on 7ni( ro-on/onisms. Pualn. See 
XlXn. 

Ifae. coll. Wy(‘tli. See XlXn. 


Patent. 

rress4d yeast; (Continuous pioeess of ohtaining 
vigorous — . A. Wohl and S. Sclicrd(d, Danzlg- 
Eangfuhr. (Icr. Pat. IG.I.IH. 

Py replacing about 10 to 1.5%> of (he organic nitrogen 
in the culiun* imsllum liy ammoniacal nitrogen, 
.V4*ast may lx* ciiltiYat4*d for sev(*ral siu'cesslve 
g(‘n(‘rntloiis without any malcrial diqux'ciathm in 
its reproductive or fermentative powers. This Is 
not jMxs.sible l)y the use of ammonium sails as the 
oiilv source of nitrogen. If tlu* proportion of am- 
monium salts us(*d Ik* addl'd in two or more tract Ions 
I he re.sulting yeu.st can Ih* pri'ssed more readily. 

- (\ A. M. 
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Milk; lUectiieal conductirit y of . J. H. Coste 

and E. T. Shelbourn. Aiialysl, 1010, M, 1.^8— 1()4. 

ThiK tempera tun* loetlieient of the elect rlcnl con- 
ductivity of milk in tlie region of 15” 0. Is 
0 0(K)00:K or about 28% of the total conductivity; 
this agrees fairly witli the normal value of 002GK 
for neutral salts. Tiie conductivity of presumed 
genuine milks may vary from K,, = 00035 to 00047, 
but is usually between 00040 and 0 0042. It in- 
creases, up to a certain point, with increase of 
acidity, but, owing to the lessened dissociation of 
the acids formed as their concentration increases. 
It reaches an almost constant value, whilst the 
amount of acid Is increasing. There Is no correla- 
tion between conductivity and total solids or total 
ash, hut there is a marked correlation between the 
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conductivity and chlorine content of milk. The 
gpecJflc conductivity of a mixture of milk and water 
decreases with increasing dilution, but the six'clflc 
conductivity of the milk in the solution increasi‘s 
considerably as the dilution becomes gn‘ater, prob- 
ably owing to dissociation of phosidiates and 
citrates. The electrical eonduetlvlty of milk Is 
not sutllciently well delined to make the det(‘rmiiia 
tlon generally useful for the <Ieteelion of addtMl 
water in milk.— W. P. S. 


(Utric acid in mUk; Dviermimitwn of . u. 

Kunz. Areh. Chem. u. Mlkro.skop., 1D15, f4J. 

Chem. Zentr., ]919, 90, II., 27b- 2S0. 

Tue following m(‘thod is based upon tlie results piv- i 
viously descrilM_‘d (this .1., 1015 , 074 ); Fifty c.v. of I 
the milk is shaken wllli 30 e.e. of suhOuiric aeld I 
(3 : I), and after the addition oC 2 e.e. of 40 % potas- I 
slum bromide solution and 20 e.e. of phospho- | 
tungstic acid solution (120 gnus. scHliuiu phosphate ' 
and 200 gnus, of sodium tungstate dissolved in i 
1 litre of water and treated with 100 e.e. of sul- ! 
phuric acid [1 : .3]), the liquid is made ui> to 200 c.c. ' 
and nitered. 150 e e. of the tlUrate is boated for I 
5 mins, to 48 ° to 50 ° (k, witli 2 .J e.e. of freshly satu- ! 
rated bromine water, and them treated slowly with i 
10 e.e. of 5% potassium permanganate solution, and | 
the remainder of tli(‘ determination em‘et<‘d as pre- ' 
viously described (/or. cit.). in ealculafiug the | 
atuount of iH'iitalu'oiiio-aeetoiic Into eltrie acid it is 
uecessiiry to allow .17 c.c. for tli(‘ volume of tlu‘ 
pr(‘eii)ltat(‘. Hk* wcdglit of pout, 'ibromo-a(*(‘toin‘ 
multiplicil by 1-215 gives tin* jiiikhmiI of citric a<'id i 
-h 1 mol, II/) In 100 c.(‘. of the milk. The amouiils , 
pr(‘scut in milk from the* sjnu(‘ cow rose from j 
0 lOSO grm. to 0 1002 gnu. and t lien f<*II to 0 ISOO gnu. i 
per 100 e.e. during the » ourse of milking. On stand- i 
ing, and especially wlum it becons's sour, milk 
shows a prououuec<l (l(>er(‘as(‘ in its citric acl.’ cou- 
t<u)l (r.t/. from 0 1707 grm. to 0 1200 grm. ]K*r KMt c.c. 
if! 21 lioiii’s, and to 0 in 48 hours). This decr(‘as(‘ is 
due to bacterial .aciiun and nuiy Im' practically in 
hlbitcd by adding 1 e.e. of toluene to the milk. 

~ (k A. M 


Cacao products; Detection of excess of shell hi — . 
K. Hoepner. Z. Unters. Nnbr. Genussm., 1010, 
37, 18-31. 

If the crude' libiv content exceeds 0 0%, the iron 
oxide 0T%, and the aeld-Insoluhle ash 0r>%, all 
ealeulaltMl on tlie «lry, fat free, and sugar-fn'e sub- 
I stam'c, the' cacao product und(*r examination eon- 
! tains an exivss of shell. For example, if a sample 
I <*oiitaIus 10 l';„ <if ennie lllu'c, the* ditrereiuv iM'twoen 
tills and O '. IS multiplied by 10 to oblaiji tlu' actual 
e'xivss of .vhcll present ; in tills case It will la' 41%. 
A mlcrosc«iplcal cxainiiiat ion will often Indicate the 
iu-CMMice of an imu'^nal amount of shell. - -\V. P. S. 

“ linrh ltd.' ltd hildtls, ltd d.itfdds, etc. Utz. 
Ih'i- (h'uts. Pliaim (Ics, lOp.i, 29, 5 24. 

Anauisk.s arc gi\<>ii <*f lulcU Ic.i, ic'.-i tablets, tea ex- 
tracts. m.Mic tnliliMs. rtc Itiick i(‘!i Is jMcpari'd b^r 
compressing lea otT.il (bntkcii Icavi's, stalks. ete.*> 
and its (Muiiposit ioii (li)(‘s nol dilP-r greatly from 
that of <ndlnar\ Pm A s.iiiiplc of .i ,li\ t(‘a 4 ‘\lnu't 
cvaniiucd coiit;iln(‘<l : MoishiP', 725; asli, 045, 
caffeine, 007; launin, 2880',,. Other sanipli's con- 
tained aildcd sii^.ii* ,111(1 milk \V. P. S. 

AntiHcot butu', fd('lot\‘ Hole of m iiifirifiou. 

.1. (k Druiumoiid. Uiochem. .1., 1010, i3. 77 So! 

An adcipiati' sui>pl.s of tin* ant iscoi biilic \itamlu(‘ 
is ncc<.‘ssary for tlu' growth and wcll-lH*lng of the 
liighcr animals. .1, (!. Ik 

I ildniidt': h'dt sifl nbh- , ddluir ami /oo/a'/‘- 
lirs. ,1. (k Dnimnioiid lUochcni. .1., 1010, 18, 

SI 01. 

'riiE vitamiiK' present In (in lain oils and fals, as for 
example hntlerand whaK* oil, is ndallvi'ly thermo- 
I labile. It may he <i(‘stro>(‘<l by jirulonged expo- 
I sure to tempeialures as low ns ,‘l7‘'(k Di'struetlon 
j is rapiil at lOn'M’ , and does nol ajiju'ar to b(‘ due' 

I t) oxidation oi’ h,\ di'olysis, TIk' vllamlm* couM 
; not be s(‘pa rated in a puiv s(at(‘, and it lias not U'eii 
i idi'iititliMj with anv known const it nimt of the oils 
I exainimsl. (See fnilliiM*, .1 (Mieni. Soe , July, 1010.) 

; -.l.Vkl). 


Butter: Ueldtiou hetueen the Kirschner, Betehert 
I/cov.v/, and Boteuske values of - . H IJ Uh-h- 

mond. Analyst, 1010, 44. KKF 1(17. 

PoLTON and Uevis (this . 1 ., 1012, .5.5;{) and rranfi<*hl 
{Ibid., 1015, 1100) have shown that then* Is a relation 
IwhviH'ii the Kirsehui*r valm* (A'l and the Polenslo* 
value (P) of bill ter. The author tinds that lh<* 
luimiila P - 0 20 (/v — 14) gives resnlt.s agr<‘cing xvith 
the mean figures; eoeomit oil Is ei*i lainly pre.sent if 
Uie I’olenske value is greater tlian 0 20 (A'-Hp. 
From the results of over 100 experiments it Is foumi 
that the relation between the lteielit‘rt-Meis.sl value 
iB) and the Polenske value (/*) may h«* express<*d 
formula /fx(H):{;t -0 01 .55 = log 
10(P-0'48).-W. P. S. 


Vasein. L. A. Maynard. 
23, 145—153. 


J. Pliys. (^hem., 1010, 


Dioestton of oasoln ut 2r)°('. wilti ]% sortlui 
hyclroxlde convcrls the whole of the filioaphorus nm 
sulphur Into a soluble inorgnnio form. The adill 
non of acids to the product preelpitales a whit 
substance which In many of Us properties Is ver 
like casein, but In some, esrs-clally Its solubility ii 
uifferent reagents, Is quite different. The whit< 
wlDur of milk Is shown to be due In all probability 
to the peptisatlon of calcium phosphate by the coi 

Jiify F ^s”^**'* 


j Vitddiiue; Bolt' oj the fat soluble -- - ui nutrition 
, dull its ni/lui'uee on Jat inetnboHsm . .1. (k Druin- 
j mond. P.ieehein ,I , 1010, 13, 05 102. 

I q'liis vilainiiie is iifcessary for tin* a<lull as W('ll us 
I ler the grewiiig eliild. No diiv'el i'<*latioii.ship of 
; till' neees.-;or\ fnettir to fal nu'tabollsm could be 
I trmvd. (See furllier, .1. Fhem. Soe., July, 1010.) 

! - J. C. I) 

j Shan : I aliK of dii/rsleil as a fodder. F. Haii- 
j sen. lUi*dermann's Zentr., 1010, 48, 110-117. 

; The aullior gi\e.s ids expei'i(>nee wilh an i*xj)(‘ri- 
j mental plant for ti'callng straw' hy tlie Colsman 
proe<*s.s of digestion wdlli sodium hydrfixide. 

! AIlal.^.s(‘s of tin* sliaw^ befon* and after treatment 
I are given. 'Die w'ashlng may Im* resjionsibie for a 
I eonsi(I(‘rable loss of eerla in food eonipoiienls. Ajipa- 
renlly tin' value of tin* proei'ss lies ehleily In the 
iiiglu*r starch vahn* w'hieli thr* firail product im)s- 
.sc.ss(*s. qjn* prepared stiaw was w'cll absorbed by 
cows, and milk jiroduelhai was satisfactory. It 
may be of the greatest siTviei* in feeding horses, 
but its value for i>igs is hyiMilhetleal.— J. (k I). 


Btraxc d if/e sled v Hh hydrorhlorie arid; Bood value 

of . F. Hansen. Iile<iermann’s Zentr., 1919, 

48, 118-121. 

Anali’ses of the treated straw and estimations of the 
food components present are given. Feeding tests 
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with COWK indinitc that tho nutritive value of straw 
prepared by the liydroehlorie acid prowss la not as 
high as that of aooil ehatT. The process Is not as 
vaiuabh* as tlie (^iNiuan jaoccss of digestion with 
sodium hydroxide (See fuecedliig absiracl.) 

^ J . (\ D. 


Prune krnuh t’ordsco and i^onance See Xlf. 


Fatt}! M-,so///rv )Knn (Jet her process. Reiss. Hee 

XII. 


IV/i/Je /jee/ atid tuine sitt/ars. 1 ‘rinHen (reeiiics Str 

V IJ r I » « 


UWiHutlon of liras!. Scliwelzcr. See XVllI. 
Yoi/hurt. Lava. Sec XVIII. 

Action of cold on niiero-ot <j(inistiis. Uuata Sn 

XlXn. 


l’\'iK.N'rs 

Milk food pKtdHcis and methods of maliinj same. 

S. Sl(‘vens, Shcfioygan. and (\ A. Ihiiiniann. 
Jefl’erson. Wis , (ISA. Liig. Pat 125,172, TS. 17 
(Ai)]d. Il,2(i;i/17.) 

Skimmu) milk at (k is ml\(*d with co(.*onut oil 
at t{2'^’(:. by lilt' aid of .supiahenled steam intio- 
dueial by Ji'ts Into (in* body of Hn* Fuixtiire. When 
the ((‘inperatniv of tin* ml\( un* has 1 h‘<*h raised to 
lOtPtk. emulsllicanm Is coinph'h*. The emulsion 
is (‘vajiorah'd to tin* eonsislenei* of cream In vacuum 
pans with agilallon. pass«‘d through a homog(‘nis(‘r, 
aial rapidly cooled to P P It js tln‘n tilled in|/» 
tins and sterilised for an hour at 100^- 12(1*^ <’ 
Inini(*dlately after tin* eoneluslon of the st(*rillsing 
proci'ss, tin* tins an* iihn-iMl in a mechanical shaki*!* 
for 5 mins, to pr(*veiit the formation of a jelly. 

- j. li.’j. 

Attifieial milk: Matnifaefitre ot K. Krslev 

Nijmeg(‘n. Ilollainl. II. S. P.if 1,21)7 r.tis IS pl’ 
AppI,, .ll.l'l. 

Pom Ml Ml) Ki) Vi'getabk* matter containing protein, 
fat. sugar, and leeithiii is extracted with a fat- 
K<»lvent to remove all fat. and .also with a s<dv(*nt for 
lecithin and sugar, c.//., alcohol. The n'sidne is ex- 
traeti'd with jiii alkali to dlssolvi* proti'in. The 
aU'oholle ext 1 act Is ])ui'ili(*d to r<*mov<* liilter prin- 
ciiiles, ,’uul the residin' containing li'eilhin and 
sugars addl'd to tin* furi'going alkaline solution. 
Tin* fatty inaterl.al is ])nritied to n*move di.sagree- 
able tlavours. and tin' whole or part of it ailded 
to tin* mixturi* of alkaline solution and alcoliolic 
extract. ,1. II. .1. 

Prrtous sffhstances: PtodiKdion of p,. p^ 

Parker, Long .\sh(on, Someiset. ^]n‘^ Pat. 

i2r),;>:io, iTii.is, (Appi is.utis/is ) 

Vnonwm.K tissues containing peetous substances. 
r d., aiiple r<‘sidni\s from eider manufactnre, are 
disintegrated and w'ashed with water- to remove 
acids. I’lie pulp is then tri'ated wdtli steam at CO lb. 
lU'cssure in order to rend(*r tin*. peetous substaiii’cs 
soluble; these are (hen (‘xtracted with water and 
the extract eoiuvntrated if necessary. The extract 
may 1 m* ston'd under sterile conditions, or sugar 
may be added as a preservative wdtboul causing 
the extract to set. The use of the extract In the 
preparation of jam from fruits which are poor In 
peetous substanei's leads to the formation of a good 
Jelly. (Si*e also this J., 191ft, 243 r.)— H. J. 


Lupin seeds; Removal of the hitter and poisonous 

constituents of . L. Surnson, Charlottenburg. 

Ger. Pat. 299, CSC, 7.5.15. 

Thk bitter and poisonous constituents of lupin seeds 
are removed by soaking tin* seeds, in the pods if 
desired, ih a slri'am of acidified water through 
which an <‘lectric curnuit is pas.sed. The food value 
of the seeds is also increased by this treatment. 

-L. A. C. 

Dehiidiatino: Apparatus fur . Process of and 

apparatus for preparing potatoes for delii/dration 
.M. F. Maiigelsdorlf. Union Hill, N.J., Assignor 
In II. Pentz, Montclair, N.J. TJ.S. Pats. 1,290,492 
and 1,299, 493, S.4.19. Aiipk, 1.5,11 and 1 4.12.17! 

Sn; Png. Pals. 120, .501 and 121.40.5 of 191S; this J 
1919, 2 a. SO X. 


XIXb. WATER PURinCATION; SANITATION. 

Ammonia; Test for albuminoid . E. A. Cooper 

and .1. A. llewaird. Piochem. J., PJ19, 13, 25—27. 
Hi(.n values for albuminoid ammonia in samples 
ol water of high standard cast suspicion upon the 
purity of the reagi'iils ('mpIo.\ed. Potassium per- 
inangaiiati* may contain a mtrogenoiis impurity 
w'hich (*annot as a ruh* be lemoved by boiling w'lth 
alkali. Tin* Impurity ajipears to be slowly deconi- 
posi'd witli tin* (‘Solution of ainnionia when tlie 
IK*rmanganal('-alkaJi iv.igenl is hoik'd in the diluti'd 
eonditioii, but it is prael ii-ally impossible to purify 
tin* r(*;igent by (Ids iiK'tlmd, The ei ror introduced 
may he yevy .M'rions and snfMelently great to vitiate* 
tin* \alu(‘ of tin* test allogetlier. 'Ida* iirest'iice e£ 
ttiis oxldlsable imimrlly may lu* one explaimtion 
of the observ('d decomposition of about .5% of the 
liennang.'Hiati* in the eimtrol dislllli'd water l«*st 
eaii'icd out in tlu* dc'h'iininntion of tin* oxygen 
ah.sorlu'd in 4 lionrs at 27° C d'lu* Imiiorliiime' of 
te.sling the* reagents is eniiiliasised - .i. C 1). 

HaeiUus eoti; Ptieefs of aeids, aJlulis, and sugars 
on groirtli and indole Joimation oj — . F. .j. s. 
W.M'th. PloelK'in. .1., 191!), 13, 10-24. (S(‘e als<) 
this .L, 1919, 197 \.) 

Di’imls an* givi'ii of the iidhu'nee of (he initial 
n*netion of (he UH'dinm upon the giewlh and aetlvi- 
(k's of It. roll. Tla* appreximate limits ef initial 
ivaetlon are P,, 127- !)S7. Tin* liiial reaction is 
d(‘pen(k‘nt ni>on the iidlial reaction and eoniposltion 
of the modinin. Fermc'iitalion in a glueos(‘-jK*j)tone 
medinm n'sults in formation of acid and Itu* pro- 
(c'ol.vlie ai'tlvlties of I lie organism an* inhihlh'd. 
In a peptone* medinm the prote'olyl ie* aelion n'snlt.s 
In the formal ion of ac'iels and ammonia Indole 
formation i.s inldhlte'd hy the presence of free ae'id 
or alkali and certain sugars (See fnrtlie*r .T 
Chem. Soe , .inly, 1919.)- .4. C. 1>. 

Mieio-organisms; \etion of e<dd on — , 0. Q. 

Rnaia. Rlv del Fn'ddo, 191:1, 4, 120—121) Pull 
Agrie*. Iiite*!!., 1919, 10, ]1() -117. 

F\eTs oh.serve'd In the application of artificial ('old 
in the eold-storage industry are op})osod to the 
eommonly aeet'ptc'd Ihe'ory that the micro-organisms 
which attack food mnlerlals are not destroye'd when 
suhjev'te'd to low temperatures, although their 
(k'velopment Is sus{K'nded. Exiierlmenls were 
therefore made In whl(*h the Inflnenee of re- 
frigerating temperatures ( -3° to —12° C.) upon the 
organisms was studied in a dry environment. The 
grow'th of B. coli was retarded, and the action of 
the cold was progressively germicidal, the culture 
showing signs of destnictlon In 4 to C days, and 
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being completely destroyed In 115 to 120 days. 
B, pyocyamm was also progressively dostroyeil, 
but the formation of pigment was unaffectetl so long 
418 traces of viti\lily remained. The power of this 
organism to liquefy gelatin was inhibited by pro- 
longed cold, whilst this property of ^tapltylocovrus 
pyogenes aureus wa.s progressively delated, but not 
destroyed, as was also thi‘ ease with it.s luemolytie 
capacity. The liquefying power of B. protrus 
vulgaris w^as destroyed by cold, but no modilh'ation 
was observed In th(‘ course of six months' exi)osure 
in tlie power of this organism and tlial of Jt. huB 
garicus to coagulate milk. The amylolytii' power 
of li. clavatus, Iliili, was completcdy destroyed by 
the i)rolongod action of cold, and the .sjioivs of tliis 
organism, which are among the most resistant 
known, were gradually destroy isl. Tin* (■liol(‘ra 
vibrio olfered but little resistance to cold, but Its 
agglutinating power was not affected whiU' it re- 
mained alive. Analogous results were obtaiiusl in 
exi>erlmentH on the vitality of organisms isolates! 
from putrefying meat, including If. /linnrs(‘rus ntni 
liquefaeieus, B. colifoimis, a Ihpiefylng Sttepfo- 
voccus which coagulated milk, B. jirodigiosus, and 
B. proteus vulgaris.- C. A. M 

Filter for smokes ami bacteria; Bot table ch tlru al 

. A. H. Lamb, (L L. Wendt, and IL E. Wilson. 

Amer. Elect ro-Cheni. JSoc., Apr., Ihllt (Aelvance 
copy.) 1) pages. 

An aiiparatus in whicli very tinely divided pai tides 
in susiiension in air, such as occur in smoke* attacks 
in war, could be removed )>y means ol an elt‘ctric ! 
discharge uas const lucled of Puii’ glass tubes, j 
I'O cm. in diam<*ti'r ami 12 cm. long, (‘ach wiapifcd | 
in a strip of copi>cr gauze. l)(»wn tiie ci'Utie oL ! 
each tube was pas.scd a si»iral of lim* copper gauze 
cut from a piece of coj.per wire cloth ami including 
only two long strands with tlu* <*ross st lands cut 
short. The ends of the long strands of tin* iplral 
w’cre insulated iiom the outer wire* gauz<*. (’uri(*nt 
W’as supplied from an in(lu(‘li(m coil woik<‘d fiom a 
small l(‘ad stoiage battery furnisliing I amjiere at 
i) volts. The api)aratus was te.sted b.v pas.sing ail 
containing ftiines of ammonium eldoriik* through 
it at the rale of o litres ii(*r min, wln*n all the* 
ammonium chloride was lemoved. Air chaig<*<l 
with bacteria had all tin*, ba<*l(*iia lenioved and 
also killed by tin* ai>paratus- .1. II. .1. 

(iQS-masU absorbents. A. 11. Lamb, It. E. Wikson, 
and N. K. Chaney. .1. Ind. Eng. Chem., iJdit, il, 
•I2t>-4:;s. 

Tut; alisoriient used in the Liitlsh and American 
gas-mask canisters conslst(*d of a mixtiiK* of char- 
coal and soda-lime. That in the Am(*rican canist(*rs 
consist<'d <)f coconut shell charco.il ((»- t() 11 im*.sh), 
(U), and soda-lime-peiinanganate granules (S- to 
14-mesh), 40%. Another mi.xture, clainn*d to be 
better, consisted of specially imin'egnated coconut 
charcoal, 75, and soda-lime, 25%,. ddn* authors 
descrilx* the iirojicrtles requir<*d in a charcoal in- 
tend(‘d to lx* us(*d for the jairpose and methods for 
its preparation. Investigation showed tliat a mix- 
ture containing sodium hydro.vldi*, 4, kle.s<dgnhr, 4, 
moisture, 12% and tin* remalnd(*r lime, would lx* a 
hard and cllicient absorlx?r for practically all Imlus- 
trial gasc.s.— W. P. S. 

Formaldehyde; Disinfection icith . Practical 

efficiency of some substitutes for the perman- 
gan ate- formalin method. M. A. Pozen and L, V. 
Dieter. J. Ind. Eng. Chem., 1919, 11, 44H— 451. 

The chlorinated llme-fonnalln method (see this .T., 
1918, 191a) was found to be the most practical 
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method for the routine disinfection of rooms. The 
comiiarisou was made wdth the sodium chlorate- 
fornmlin, llme-siilphurlc acld-formalln, and per- 
manganate-formalin methods.— W. P. S. 


Volatile substances; Comparative tojic action of 

ci'rtain on different insects. (L Kerirand and 

M. U()S(‘nhIatl. (Vmiptes rend., 1919. 168, 911-915. 

Psi.Ni. I lie method previously deserllHxl ttliis J., 
1919, 551 ; a) the authors have examined the tovt<' 
efleet of a iiuiulH*r of subslaiicvs eoiiiliig under tht* 
heading of aii.esi lu‘(ics, kn’lirymalors, and laehi\\- 
iiiatorsaiid sutfocants, resivecl ively. Tlu* subslances 
examiiU'ti ma.\ Ik* arraiigv'd in aseendlng order of 
toxicity as lollows; eilier, chloroform, carbon 
bisulplildi*, carbon li‘t racliloride, Kuizyl bromide, 
iiuniochloroajetoiU', hvdro<*> aide acid, ami chloro- 
idcrln. q'here is lui marked (lilT<*ivnc(' for a given 
.snbstan{*e in Its ttcxlclty towards (lllVi‘rent 8i>ecl(‘N 
of insect S.--W. G. 


Treatment of antlna.i Gegt'iibaiu*r. Nrr XV. 


opaeimetcr Iximlx'il .‘ind others. See XXllI, 


l*\'l KX'IS. 

Centrifugal .s( paiahtiM {foi pun/Knhon ol ivatfo], 
K. A. Stiirg<*oii, PorlMiioulh. JOng Pat. 125,502, 
1(5 I IS (Appl. IIKIS/IS ) 

A imi-M in the* loim of a lru?icat<‘(l com* Is mounted 
on a ndary vertical spindk*, tlu* bottom of tlie drum 
being elo.s(*d l)> a jilati* mounted on the spindle. 
lnsid(* tlu* driiiii a lube mouiit(*(i on the spiiulle 
<*ari)es a serl<*s <»f horizontal tlexihle discs, alter- 
nate (lis<-s not I’caehmg to tlu* shk*s of tlu; drum 
and iiitei niediat<* ones having ap(*i'(uies n(*ar lh(‘ 
tutie. Water to b(* healed elih'J'S at llu* lop of the 
drum, passes lx*tvveeM the (Uses, and (*s(“ap(*H at 
th(‘ Ixitlom. A soluliou of a eoagulani is Intro- 
diieed thiough tlu* I uhe. w hi(*h has oix*nings oppoHite 
tlu* sp:ie(*s lM‘tv\(‘<*n llu* di.'-'es l-'or el(*aidug [mr- 
po.s(‘s tlu* imieldiu* l.s slop|x*d, llu* Ixhiom of the 
drum and llu* dise.s an* lo\ven*d slightly, so tliat a 
clear spa«*<‘ is OH down tlu* sl(!<'S of the drum, 
and n Hush of water Is passed lhi-ough.— J. 11. ,T. 


Ozonising substances; Pioeess of A. .1. 

Molsiint, New York, Assignor to General Ui*- 
s('areh lialHuatori(*H. U.S. Pat. 1,2'.)7,Tlt>, IH.5.19, 
Appl., 4 S.K). lU'iK'Wed 7.(1. IS. 

Liquin to Ixi ozoid.sed is Infrodueed In a flii(*l.v 
divi<h‘d stall* into a stri'am of gas uiuh*!* pressun*, 
containing ozone, and tlu* mixture thus formed is 
forced through an aiiparatus, so as to hi('ak 11 iiji 
into tinely divhkxl particles, 'flu* ndxtnre Is 
allowed to expand into a closed ehamIxT to a 
]ir('ssiire gn*ater than at mo.splu'ih*, flu'ii mixed with 
a fnrnu*r (piantlfy of gas cont;iining ozone, and 
finally expanded to at mosi)lu*rie i>n*s.siin*. - B. N. 


Water: Heating of boiler feed — - [on steamships] 
and its treatment \de-arrailon] irith a view to 
ptrroniing eorrosiun in the hollers. G. and .T. 
W(*lr. Ltd., and W. Weir, Glasgow. Eng. Pat. 
12l»,014. 24.10.1(1 fAppl. 15,084/10.) 


Waste liquors. Ger. Pat. 309,400. See V. 
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XX.-0RGAN1C PRODUCTS: MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Morphine; Jjiazo-rdnction of • L. Lauteii- 

BchliiKcr. Ai'oli. I’b(iriii., Wilt, 297, 13—18. 
MoitriiiNK afi(J llH KuUs roiiph* with dlazoiiiuiii coni- 
pomidH ill iilkjiliiu* holiilioii to yield dyes, the inosl 
Huiliihle I‘ea^^^•^ll hei/iK' diazolieiizeiiesuJphonie acid. 
For (piaJi(ali\(* woik, au aj)jiroAiiijately 2% aiiiieous ] 
solution of tlio latter i.s addial to the solution of j 
the iiiorpliine salt, which is tiu'n made alkaline 1 
with sodium earlioiiate or hh^arboiiate; a deep-red ! 
to pale red (-(doiatlon, aeeordiiij^ to the eoneentra- 
tlon of the alkaloid, is iimiaaliately d(‘veloi)ed 
which heeoiiie.s oraiij'i^ after acidillcalion with 
dilute a^id. d'lu' limit of .seiiHltiveness for th(‘ 
alkaline solution is h's.s tlian 1 in 10,()t)0. The dyi* 
has little allinily for lihi’es in an ael<l balh. Mor- 
phine is tln‘ only iiKunlx'r of the opium alkaloids 
which ylehls a true dve with (li:r/<miuni compounds; 
its synthetic (leri\atives (dlonin, heroin, tieronin) 
do not ^dve the reaction whll.st, of tin* cominoiu'r 
phiirinacolo^ricnl alkaloids only a few' (enn'tine, 
spurtelin*, i»Ii.\soHli^j:min(‘. plperldlin*, eoniiin*, nico- 
tine) pdve dyes. M'he ivaelion ean be used for tin* 
toxlcolojjjlcal d(‘tecrion of moi’iiliine in the |tr(‘s<“nc<‘ 
of its snbstitute.s and of olliei- alkaloids For 
(|uanlltaliv«* purposes, a dehnite voIuiih' of the 
inor|)liine solution is liealed w illi 1 cc of a fr<‘.shly 
jiri'pared s<dutlon of dla'/obi'nzmn'siilplionic acid 
(.'1 Ki’tns ) in waitc'r (IhO c.<* ) ami 10 <*.c of con- 
centrated sodium e.irbonali' solution; the intensity 
of tin* coloration is compaied with that {;Iv<*n by 
morphine solutions of iaiown alkaloidal r*ont(‘nt 
'riu' most suItabU* concerd rat ion of morphine Is 
Ou (Hriiii^M-m, f)ei ee 'file r(‘siills a n* not anVcteil 
by tin* i)r('S(‘nc(* of otln'r opium alkaloiils. Tin* 
melhod can al.so Ik* applli’d to tin* (‘stimation <d’ 
the morphiin* content of rlpi* I'oppy heads and tin* 
results ajj:re(* W'ell with Ihosi* <let(*rmined by the 
Iodic acid process. (Si'i* also .1. (Oiem. Soc., .fulv, 
lOltn II. W. 

Motphniv (I ml (vennir: Resist (turr of to initre- 

f notion. li P. J. Pah't. Anal. S<m*. (}ufm. 

Aruentlna, 11)11), 7. 22—2(5. 

Two easi's jiri* de, scribed in wldeh the pr(*.s<‘nc»* of 
morphine In the vi.seera was demonslrati'd seven 
months and two yi'ars and six months res|K*c(ive]y 
after death. In the fornn'r ca.se cocaine or its 
<Iecomjiosltlon products wa*r(* also del(*c)ed. As a 
lest for the pH’si'uce of moriihlne the following; 
proc('dure is rei'ommeinh'd : 100- 120 grins, of the 
visceral ]»ulp Is warmed at no'^- (50° (’. with 100 c c. 
of water and .a c.c of sulphuric acid (1 : 1) for 
tw’o hours. The rnpiid assumes a blood-red colour 
whh'h is t*speelall\ marked on tiller pa|K‘r. 

— W. S. M. 


DUjitalis puiinimi. (J P Koch and J. K TUilh'r. 

Amer. J Pharm.. llHH. 91, 211—221 

Ti/n variation in the viability of digitalis si'eds. 
which w’ith dilfereiit sample.s rangi'd from 7T) — 01% 
viable, was sucei'ssfully det(*rinlned by allowing 
the seeds to germinate Ik*! ween moistened blotting 
pniH'r for about 1) days. Inorganic ferlilis(»rs 
applied to a clay loam soil W(‘re etfecllve in In- 
creasing the yield of digitalis, a fertiliser contain- 
ing rnC(\, 1000; CntH,POJ„2Hj) SOO, K,SO, 400, 
NaNO, (500, MgSO^j 100 parts giving the lH‘st results. 
KS<Hllum nitrate st*<;nned to In* the most ess<*ntial 
single fertiliser for this tyiK* of soil, anil calcium 
phosphate in sand. Neitlier ferrous nor inan- 
gane.se sulphates eiuxruraged a larger growth of 
digitalis, but 150 lb. of the latter per acre increased 
the activity of the digitalis by 17%. Digitalis 


leaves are best either dried at 100° C., or heated 
at 100° 0. for an hour, and then dried at 56°-- 60° C. 
The activity is diminished by drying entirely at 
the lower tenir^erature.— G. F. M. 

Jlljdrastis mnadensh; Khhome of . F. P>elloni. 

Poll. Chiin. Farm., 1!)10, 68, 81-91. 

Gommi;rci\l samples of llyduiHiiH canadensis 
contained from 4S to 71 1% of liiizome and from 
2 7 to 5 8% of leave-?, stalks, etc., whilst the rootlets 
acx'ompanying the ililzomes varied from 22 5 to 
52%. The moislure ranged from 10 to 1487%, and 
<lid not difler materially in the rhizomes and llie 
roolk'Is, whilst thi* ash varied from 3-7S to (>03% 
in lh<* rhizoiiK's and from 7-31 lo 10-5% in the 
I roollels. Tin* amount of hydrasllne in (he coin- 
! mereial drug varied from 2 97 to 3 45%, the 
I rhizomes eoiitainlng 3 55 to 3 93% and (lie roolli'ts 
2.30 to 2 915%. The method of Dleligans (this .1.. 
1914, 102.5) w as found I la* mosi suitahle for debu'- 
mliiallon of the hydrasliiie. Tlie rhizomes eoii- 
ImIiukI from 2 15 lo 3-.‘>5% of borherine (h'termined 
by Gordin’s melliod (this .1., 1902, 142).— G. A. M. 


Idmnmniii and {flitcoUonitnlrrcIlosfdc : Simthcscs 

of . F. Fischer and G. Anger. Pa*?*., 11)19, 

52. S 51 -S(;s. 

Tiik sy nliiesis of linainarin has be<ui i lb'eled on 
lines similar lo (hose follow'd! by Fisehi'i’ and 
IkTgmann (Ibis ,J., 1‘.I17. 12S8) in llii* synl]u*.ses of 
man<l(‘lonl(rIleglueo.sj(le and .s.imhunigrin. Fthyl 
lelra-aeclylglueosido-n-liydroxy isohniy rab is jire- 
pared from aeeloltromoghicosi*, ('Ihyl a hydioxyiso- 
imlyrab*, ami dry siher oxide and is converted 
sue(.*essiv(‘ly into glueosido-a-hy droxyisolmtyramlde, 
let ra-aeelylglneosiiloc-hydroxy Isohiilyramidi*, and 
telra-aeety llinamarin ; I Ik* latter, when d(*-acetyl- 
aled, yi(*lds llnamarin, (\ ll,,0, .O.C((.’H,,)^.CN, 
eolonrlesH nei'dles, m.pl. il2°— 413°(5 (corr.), 

I ojj,"* - -f 29 1° In wmti'r. F.xei'pt for the somewhat 
higher speeilic rotation, llu* synllu'tie glneo.side is 
identical with the natural linainarin isoljib'd bv 
.Torlss(*n and Hairs (Pull Acad. Pi'lg., 1891, |3|. 
21, .529) from llax S(H*d ami w’ith pluiscolunalin 
obtained by Diinslan and Ib'nry from Phascolus 
lunatus (Ibis .T.. 1903, 1255). Tin* syntlietic, llk(* 
(be natural glucoshh*, Is slow’ly hydrolyseil by 
(*innlsin, more rapidly by pluisc'olnnatase. It 
apjK'ars lo lie a ^-gliieoslde. Sinei* amygdalln, Hk* 
most imporlant member of tlie eyanog(*m*tic 
gineosides appears to be the di'rivativi* of a 
dlsnceharide. tlie authors have attempted tlie syn- 
thesis of a similar snbstanee in the manner adopted 
for linainarin. Thus, ethvl ]K*pln-Me(‘t.vleollosldo* 
glyeollale, ((\H p).C, is 

pn*i)are(l from neelobroino<*ellose, ethyl glyeollaio 
and dry silver oxide and is transfornu'd sneees- 
slvely Into cellosldoglyeollaTnide. hepta-aeetyl- 
eellosidoglyeollnmide, hepta-arelyleellosidoglyeollo- 
iiitrile, and cellosldoglyeollonitrlle. (W.GIIj.O. 

tlie latter could not Ik* obtaini’d in the 
erystalllm* state but appears to have ho(*n prepared 
in an alnio.sl pure state, since, on re-ac«*ty lation, 
it gave the original liepta-acetyl compound in good 
yield. Tt had --28 71° in xvnter. It was 

comparatively easily hydrolysed by emnlsin yield- 
ing hvdrocvanic acid and dextrose. (See also 
.T. Chom. Soc.. 1919. i , 25(5.)— H. W. 

Organic bases: Tunqstie and molybdie comple.TCs as 

precipitants of . Jj. Gnglialmolll. Anal. Soc. 

Qnim. Argentina, 1918, 6 , 57— (>4. 

Tire I'cagents were prepared by dissolving the 
sodium salt of the following acids in dilute hydro- 
chloric acid : tungstic, arseno-, silico-, and phospho- 
tungstlc, molybdlc, arseno- and phospho-molybdlc. 
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arsenotungstomolybdic, ami areenovanadotungatlc 
The reactions given by those precipitant s with 
tUlute hydrochloric acid solutions of the following 
organic bases are tabulated : a- and /i-uaphthyl- 
aniliie, benzidine, antlpyrlno, p\rainldone 
(dlmethylaminoaiUipyrlno), calYdiu', ’ p^ rldiiie 
nicotine, (luinoliue, dnchonliu‘, eoi-jiine ami 
auramlne. (See also this J., iOll), r».lA.)— W. S. M. 

Antitoxin (ind its ussocintvit i)}ot(ins,' Scpoyotiun 

of from hrat-drnnturrd srto. A. Ilonau*. 

Riooheni. .f., Itno, 13, 45-50. 

For complete recovery of antitoxin during ilie eoii- 
centratloii of sera, showing a lit'af-dcnattirallon 
of 35% or less, by fraetlonal methods employing 
the use of ammonium sulphate, it is advisable to 
prc'cipitate the si'cond fraetion lM>l\\(vn 30 and t5'V. 
of saturation with the salt. Tin' lower limit of 
saturation should be raised to 33 or in the 
pr<H‘It)ltat ion of (he si'coml f?‘aetion from situ in 
which a dfmaturation of 25% or h‘ss has Iw^cn 
induced. The bulk of th(‘ antitoxin is associated 
with the proteins precipitahal ludween 3(5 and 45% 
of saturation with ammonium sulphate'. The 
further fractionation of tin' prot<*in precifut jiteal 
bf'tween these' limits indicate'd that the i>e're<‘n(ag<' 
of the total antitoxin pn'cipitateel hi'tween ju'ogn's- 
slvely increasing i»ereentag('s of saturation with 
ammonium sulphate' Is eliivetly iirojtortional to the* 
IK'rcentage' pre'cipitation of jirote'ln at the re'spe'c- 
tive stages. For the comr)lete re'eove'ry of anti- 
toxin me'ans other than the frae-tlonal jmeeapita- 
tion of the serum ]»roteins nnis* he e'lupleived. 

— J. (\ F. 


Antito.rin; inen ased in rcifdtatiititff of pst'udo- 
(jtohuUn and ass(Kd(it, d ■ from heat <1 mat urrd 
solutions. A. llonu'r Rioehem ,1., 101b, 13, 
5(5-04. 

Tuf, increased ])ri'(‘ii»ltabllity of pse'uelogleibulln 
freun Its he'at-elenat ure'd seihitions at e-oneentra- 
tions of nnnnonium sulphate ranging from 20- 47“,'. 
of sfituration is a fune*llon of tlie' he‘al-de*nalura 
tion 44i(' Incre'aseel pre'cipitation of pseuelogle^hulln 
at 30% saturatieui with animemlum sedphate* Is 
accompanle'el hy an incre'asi'd pn'<'ii)itation of nnti- 
toxiji. Tn the e'oiice'ut rat Ion eef antitoxic se'ra by 
the fractional preciititation of the' se'nnn wltii 
.imnionium sulphate', tlu're' is no n(*e‘d fe)r a pre- 
liminary prolonge'el he'.ating of the se'rmns. Tin* 
results now ohtaine'd by the Isolation of tin* pro(e*In 
fraction precii)ltate'el from he'ate'd .se'rum Ixdw'e'cn 
30 and +4‘/o of saturation with ammonium sulphnto 
coulel be ohtaine'd from (In* unln*ated seTuin b(*(we*e*n 
30 anel 50% of saturation. The he'ating reeluce's the 
toxicity eif the cre.sylie jicld-preitein coinfile'X. In 
order to isolate antitoxin as a se^jiarate entity, 
me'ans other than the* fractional pre'cipllatlon e>f 
pseueloglobulln solutions by salts must be e>inployeel. 
(See preceding abstract,)—.!. (\ D. 

Pinvnv xmpour; Action of finely divided metals on 

. P. Sabatier, A. Alailhe, and G. Gaudion. 

Comptes rend., 1910, 168, 920 930. 

When pinene vapour is passeel ove*r finely ellvidcd 
copper, nickel, cobalt, or iron at 350° G. there is 
no evolution of gas, but a liepild is obtained, which 
is less volatile th.'in the original pinene and consists 
of teri)enes Isomeric with pineHie, and a small 
amount of polytori^ene's. At higher temfx'ra lures 
the action is more complex and there is an evolu- 
tion of a gas. the amount and composition of which 
varies with the temperature and the nature of <^he 
metallic catalyst used. With copper at 500° C. 
there -is an abundant evolution of a gas, which 
is a mixture of hydrogen and ethylenlc hydro- 


carbons. If the tempeniture Is raisetl to 000° ~ 
630° C., there is a still more marked evolution of 
gas, w'hllst the Ii(iuld product eouslsls of a mix- 
ture of Jsopreue, ethylenlc and diethylenlc hydro- 
carboms, terpeiics, and aromatic hydrocarbons hucIi 
as toluene, m-xylenc, cymene, cumene, and niethyi- 
etli> Ibenzeiie. In a trial on a eomniercial seakj 
ulth sevi'ral tons of pinene using (‘opiH*r at 550° G. 
us a catalyst, tlic yield of aromatic hydrocarbons 
uas about 21%. of the pliicne einpIoy('<I. With 
n'<Iiiced nick('l al (51)0° G. a very I'JU'rgetie decom- 
position of tiu' jdiu'iu' occurs, a gas being evolved 
which is rit h in h\drogen. 'rin? catalyst (piickly 
iM'i'omcs co\crcd with a carbouac('ous (leposlt, but 
very lit lie liipild ])ioducl is olilniiu'd. Iron is about 
as ('flVciivc MS ulfKcl. whil.sf llu* elTccI of ('ohalt 
as ji catalyst is liileriiiediali' between tliosc of 
(‘oppi'r and iilcKi'l W G. , 

\fvnthol dis.sol}(d ni oiyeiKd und phenol,' Optical 
aetxnty and qiiantifuln es/itnaiion of - 
O. von Frit'dri' lis Ardi. riiarm , 1919, 287, 
72 -7S. 

.MiX'iruFsof ineniliol, I'Ugeiiol, and ])lu'nol arc useil 
as liK'al ana'sIlH'tics. part iciiljirly in di'iitistry, and 
a solution of menlliol (40%',), idicnol (40%%, and 
eugi'iiol (20%% is d(*sci’lbcd in (lie lati'sl I'dillon of 
till' Sw'e<Ilsli Pbarmacopo'la iindi'r I la* nanu* 
“ tinclura antlodontalgica.” Gor IIk' ('sHmallon of 
(h(‘ menthol (‘oiiicnt, (Ik* aiilhor lias di'lermlned 
tin* sp('cifi(‘ rotation, al 1S°(’., of solutions of 
menthol In phenol tp 2.5 50). in eugeiiol (p • 
10 -.501. ,'111(1 In mixtures of piH'uoI .and eiigeuol 
(2: 1, 1:1, and 1 : 21, and lias di'rived formula? 
by which tlu' menlliol eoiili'nf may Ik* dlrc'ctly cal- 
eulat(‘d from I in* opihal aetivily. II. W. 


Alcohols: Isolation and elun mderisation of — a/t 
allophanates. A l'.(''lial, ('omi)t('.s rend., 1910, 

i68, 5)1.5-917. 

IhiK iiK'lliod of pn'parallon of the allophanat(?« 
consists ill jiassing a (airn'iil of cyanic acid gas 
Ibrougli tli<‘ alcohol. IliU'iing olV llu* [irodncl, wash- 
ing it wllli cllu'r and rc crystallising from uhsolute 
jilcoliol, hciUM'iK*, or acetone. I'ln* alcohol Is 
cliaracicri.scd liy tin* m.pt. of its allopliamilc', which 
is then saiionlficd and I la* pliysical constants of the 
resnlling alcohol d('l(*nnin('d. Tla* method la 
ajiplicahle to tcillaiy alcohols. Tla* ler])enlc 
alcohols, cxci'pl linalool, and the eyelie alcohols, 
(‘xc(‘pl t<*r[)lnoI, glv(' normal allophanates. The 
pr('scn<‘(* of ji jila'iiolic group in a cyell(; alcohol 
iiiti'i'feres wKli tlu' n'actlon, and this group must 
first lx* i'sl('rified, wda'ii lift* n'aclion proceeds 
normally. Ahxdiols, ('it her cyclic or ae)(dic, con- 
taining an ('tlilnold linking give normal 
allophanates. — W. G. 

(Uirhonyl chloride; Pslimallon of traces of in- 

air. A. Kling and R. vSehmutz. (.'ornph's rmid., 
1915), 168, 891- 85)3. 

i’siNo the method pn'vionsly d('scrllx'd (w'c this 
.J„ 15)15), 338 a) fh(' carUmyl chloride may hi* csti- 
iimtc'd gravliia't rlcally if lla* W('Iglit of dlplicnyJurea 
exceeds 10 mgrm.s., by dissolving (he jirccipilale off 
the filter with alcohol and evaporating the alcoholic 
extract in a w'C'igfU'd plallnum dish at (50° G., the 
residue iK'lng dried at this t('mperature for two 
hours. Alternatively a colorimetric im^tlKKl may be 
employed, by rllgcstlng the i)r(‘(‘lpltat(i and filter 
paper' with sulphuric acid and mercuric sulphate 
and pro<?eeding as In tin* ordinary Kjeldahl pro- 
cess, the ammonia passing ov<?r in the final dis- 
tillation being collected In 25 c.c. of M/250 hydro- 
chloric acid and estimated by means of Nessler^s 
reagent.— W. G. 
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Extractions [of organio acids] with ether; Sys- 

tematic . J. Pinuow. Z. Untoiu Niihr. 

OenuHHUi., 11)19, 37, 49™))“). 

The (llKtrlbutloii corllklcnr of ^lycollic ncid and 
formic acid between wnler ami ether at 15° C. 
(32 lor Klycollie acid and 2 1 for formic acid) and 
Ht 20° C. (.‘{S and 25, resiH'ctIvely) have b(‘on deter- 
mined, and tile extract ion <»f succinic, oxalic, malic, 
and monoethv Icltrie aci<l from half-saturated solu- 
tion has Ixen inv(‘st ijraltal. Ladle acid and citric 
acid in half-satuialed solution can be Identllied 
and (lefiu-mlned by extraction and apiillcation of 
th<‘ dlstrlbiitlon coi'llieients. A substance which Is 
not readily extracted can determined, without 
<*ornpl(‘te extraction, If a numlwu’ of succeKslv(‘ and 
similar ext rad ions are niad(‘.- W. P. S. 


'J'annin and eiiniUir snhstanrrs Fischer and 
Herrmann. .S'er; XV. 


I tillsation o; yrasi Sdiweizer. .s'ce XVIII. 


PA'I KN’I s. 

Aldehydes; Manufacture of aromatic . (L 

Plane, I'aris. Fn^'. Pat 115,211, 27.4.1H. (Ap|)l. 

7119/18.) Int. donv., 27.4,17. 

Auomatic aldt'hydes free from any trace of car- 
boxylic add an' produced by boiling' aromatic 
(‘hloromethyb'iie derivatives with an a(|ue(ms solu 
tlon of an alkali blehromati'. preferably with the 
addition of an alkali liv<lr(»\id(' or earbonati' 
3U,(dFCI -I- <h'2(),Na,^4- Nadll .‘INadl t-3n.dIlO -f- 
('T 0,-h2IF(). 11:UM a mixture of 4l parts of 

/ecnloronieihyltoIiu'iK*, 30 of sodium bichromate and 
t> of sodium carbonate in 150 parts of water on 
boillni; umh'r ti rellux cond(‘n.s(‘r for 20 hours ^Ives 
a nearly quantltallvi' yield of p-toluic aldeliyde 
which Is lsolal('d from the n'adlon mixture by 
distillation In steam.— (1. F M. 


Acetaldehyde : Manufaetui e of . J. (’rostield 

and Sons, iitd., Warrin^don, and T. P. Ililditch, 
Grappi'iihall. ^]n^^ Pat. 125,1)20, 25.4.19. (Aj)pl. 
3512/19.) 

In the production of aeeiakh'hyde by i>asslnfr 
acetyh'ue Into .an a(pi('ous solution (200 i»arls) <‘on- 
tnlnlnj; nu'reiirlc oxidi' (2 parts), erv st.allisial tVrric 
sulphate (5 parts) and sulphuric acid (sp. ^r. ISl, 
40 parts) at 00‘^(\. tlie reaction slackens after 
about 2 hours in wlilch 41 parts of acetaldehyde 
cun be produced. Ix'caiise the mercuric salt becomes 
reduced to a luixtun' of menairous suljiliate and 
mercury; by the addition of o;> part by weijjjbt of 
hydrogen pen*\lde the mixtun' m.ay b«‘ re-con V(‘rt('d 
Into mercuric sulpha! (' and tlu' passap* of acetyU'm* 
resumed. This trealuieni ma.v tu' n'peated several 
times until tlie total w('l^ht of aci'laldeh.vde pro- 
duced exceeds one hundix'd times the wei^dit of the 
mercuric o.xide taki'ii, the whole operation occupy- 
ing 15) hours: after this the ac(aimulatlon of by- 
products renders the solution Im'apable of further 
satisfactory absorption of acet.vhme and the sludge 
Is therefore ix'moved, washed free from organic 
matter, and again oxidised.— 1> F. T, 

Vlaying-hall [; Vse of lead alkyl sulphate i?i making 

J. H. V. Schtlpphans, Prooklvn. N.Y. U.S. 

Pat. 1,298,410, 25.3.19. Appl., 30.0.15, 

A BAix Is constnicted with a core composed of 
a mixture of a basic lead salt of an alkyl sulphuric 
acid, c.j;., etbylaulphurlc acid and wuiter forming 
~a stable homogeneous liquid of great density. 

— D, F. T. 


Hydantoins; Preparation of . Chem. Fabr. von 

lleyden A.-G. Radebeul. Ger. Pat. 310,427, 
29.5.14. Addition to Ger. Pats. 309,508 and 
310, 420 (this J., 1910, 389 a). 

IIyda.ntoins are prepared by condensing compounds 
of the type R.R,.C(NU.GO.NHj).COOII, 
R.R,.(^(NII.COOH)CO.Nn,, and R.R,.C(NH,).CO. 
NH.COOH, where R ri'presents an alkyl group 
and R, an aryl or alkyl group with tlie exception 
of methyl and ethyl, either in tJu' presence of 
a conden.sing agent, or by heating with or with- 
out a solvi'iit or diluent. Several c'xamples an' 
given lllu.stratliig the preparation of difl’erout mem- 
bers of the series.- lj. A. C. 

Benzoic acid: Preparation of — by oxidation of 
toluene, tilth chromic and sulphuric acids. 0. 
l>IeHenhaeh, Darmstadt, and F. Alefeld, Rodach. 
Ger. Pat. 311,051, 9.12.13. 

In the oxidation of tohiem' to IkmizoIc acid by means 
of chromic acid in tlic inx'sc'iici' of sul|)liuric acid, 
suli»huric acid of at least 40% strength Is used, and 
tlu' ti'iniieralnre Is not allow’ed to risi' above 30° C. 
With sniphiirle acid of .50 to (>0% sln'iigtli and by 
mainlaining tlie temperatun' below 30° C., a yield 
of ()0--(>3% of iK'iizoie acid is obtained; the presence 
of suitable eatalvsls, e.g., iron, manganese, or 
cerium sulphates, hlud(*rs oxidation of the nucleus, 
an<l the ylHil is raised to 70 to 73%j.— L. A. (-. 

'I'ahlcls for rnedieinal and si m Hat put poses; Pie- 
patahon of ftiahle — . Farlxaitabr. vorm. F. 
Payer und (’o. Ger. Fat 311,118, 1.9.17, 

Tiir mati'rlal to be ma<l(‘ into tablet form is mixed 
witli liiiely dividi'd ei'llulose, or one' of ils deriva- 
tivi's, wlileh lias lost its librous strueture and has 
been converted to tlu' aiiiorjilious bu’in. For 
(‘-xample, 4 parts of aeetylsali(\vli<' aeid is mixed 
with 1 pait of cellulose hydrate, pri'paivd by treat- 
ing arlltlcial silk wash' with 10%, e.mstle soda, or 
of aeid cellulose, pr(‘i)ared by treating wood cellu- 
lose wulli 50% (*anstl(! soda, (U- of oxycellnlose. 

— Ji. A. C. 

lle.ramethyleneti’ltamine ; \lanufaetine of prepara 

tions of addition compounds of iodine and 

G. P IVgram. New York Eng. Pat 117,451, 
20.i;.18 (Appl 10,211/18) Int. (V.nv , 23.(1.17. 

Ske F S. Pat. 1,255,3:15 of 1918; this .L, 1918, 223 a. 

.Iccpc aniiiidiide and acetaldehyde . Piodiietion of 

. .1. Koetsebet and M. Pendet, Lyon, 

Assignors to Soe. Gliim. di's lIsliK's dii UbAn<‘ 
(ane. Gilllard, P. Monnet et (’artier), Paris. U.S 
Pat. 1,298,, 350, 25.3.19. Ap[)l., 11.0.18. 

Skk Eng. Pat. 110,900 of 1917; this ,1., 1918, 282a. 

Aliphatic acids containing an at si noarylamine 
gtoup. K. J. Deelislin, Paris TI.S. Pats. 
1.299,211 and 1,299,215, 1.4.19. Ap).!., 4..3.15. 

Sfk Eng. Pals. 17 and IS of 1915; this 1910, 275. 

M'illoir bark. Ger. Pat. 310,515. Ncr V. 


XXI.- PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Colour values in monochrome and a new viewing 
filter to assist in obtaining them. F. F. Ronwick. 
Phot. J., 1019, 69, 15S— 109. 

Goix>uu-sE\smvE plates are used for two very 
dlflfereut classes of work. In the first, chiefly repre- 
sented by three-colour processes, separate records 
are obtained through differently coloured filters 
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with the object of obtaining coloured reproductions; 
for these processes a plate which had uniform sensi- 
tiveness to the normal 8i>ectrum of average daylight 
would be approximately ideal. In the second class 
a record in monochrome Is n^iuired in which the 
lone values of the original sliould Ih} presi^rved 
in the reproduction; in this case an ideal plate 
would be one in wducli the (‘olour sensitiveness 
corresponds with that of the normal eye. The 
paper gives u r(5sum(5 of the results obtaiiual by 
previous workers in tliia subject. Th«‘ curve of 
sensitiveness of the eye shows a maximum at about 
A=55r)/i/x and falls off .symmetrically on each side of 
this point. Tlieiv i.s not at pr(‘sont any plate whose 
colour sensitiveness even approximates' to this ideal, 
so that for corn‘ct reproduction in monochrome of 
coloun^d objects a correction inter must used. 
The colour of tlie id(‘al tiller fi)r this piirpo.so de- 
pends on the actual colour-.sensitivencss of the plate 
used; its absorption curv(‘ is the dinerenc(‘ lH*t\veen 
the curve of plate-sensitiveness and that of visual 
luminosity. If th(‘ plate is uniformly sc^nsitlve to 
the spectrum the absorjjtion curve of the filter is 
the Inverse of the luminosity curve; this latter is 
worked out, for the oi)en arc, from the tigures given 
by Abney, ai)plying corrections to allow for Abne>'s 
arbitrary spectrum .scale and for the fact that he 
used a slit of constant \sidtli and not of a constant 
range of wave-lengths. Tt Is not easy by \lsual In- 
spection ahmo locstlmat(‘ corn*ctly the relative loiU‘ 
values of the dlftciHuU parts of a colonnal siibje<-t 
or (‘xactly liow a colonr-wmsit Ive plate witli or 
witliout a filt(u*, will reproduce It; If however the 
subject b(' view(‘d tli rough a filter of compleimmlary 
<*olour to th(‘ id(‘al correction Idler (h(‘ apparent 1 
tone-values will hi* th(‘ same as in the n'|)nMluct ion : 
by the plate. If the viewing inter be used in con- 1 
Junction with a taking hlliu' tin* a])i)<‘a ranee Is that i 
of the n‘pro(lucl ion by Im' jdale through tills taking i 
filter. Tlie blue vkwving filter <lescrlbed and shown ' 
by the author w'as worloMl out to c<u‘n‘spon 1 as | 
nearly as i)ractlrabi<‘ w'ltli this tlieonMb-ji! tilbu* for i 
tile Ilford rancliromat ic plate'. - P». V. S. j 

IJi’ifiuif a fill ir philcs (nhl jhijkts] hif 

alcohol. 1. P. Plerc. Pull. Soc Franc. Phot., 

V.m, 6, .^')-01. 

A wuiTK ojjalc.sccncc occurring on negative's tlx' 
drying of whie'h w^as liasteneMl by tre'atmemt with 
spirit was found to lie' eliie' to precir>itatiem In the' 
film, or helwce*n the tilm aiiel tlx' glass support, of 
calcium lileviihoiiatc, jiiiel ton k'ss extemt, of <-alclum 
sulpliate. The salt ^vas suj)pli<'el hy the* washing 
water, the' trouble* occurring chie'tiy in ellstricts 
where the* w'atcr sui»pl.v is ve'iy hard. The* effe'e*! 
can also l)e ])ro(lu<*e'el by e)lher salts iusoluldc In 
alcolu)!, for ('xamjde' seidlum hle*arhon:ile. It may 
Im* aveildeel by washing In salt fre'e* wate*r tellstnie*d 
or rain-w'ater) hed'ore immerslori in the sjelrit hath, 
but more* e*asily by a sheirt ]>r(*llminary tre'atme'iit 
with a w'eak solution of hydrocblorie, riitrle* or 
acetic aciel, the* cale*lum salts of Ihe'se* aeiels being 
soluble In alceiliol. The' time lak<*n In drying ]date*s 
and papers after treatment wdth spirit Is inde'pen- 
demt of the length of time In tlie spirit, provided 
tills Is enough, about 10 minute's, to allow the 
attainment of eqiiillbilnm iK'twa'en tlie film and the 
bath; it vnrie*s con.siderably, heiw'ever, with tlie final 
strength of the spirit hath. Curves are; given show- 
ing the effect of the strength of the sidrit on the 
time of drying for both plates and i»aiK*rs, the effe'ct 
being much less in the latter case.— li. V. S. 

Patents, 

Photographic printing paper and transfer processes. 
Kerotyp(‘, Ltd., and T. P. Middleton, Tendon. 
Eng. Pat. 120,149, 7.5.18. (Appl. 7041/18.) 

The waxed paper support for the transfer process 
described In Eng. Pats. 29,616/12 and 12,001/15 (this 


J., 1914, 221; 1910, lOtJS) Is prepared for coat lug with 
tlio gelatin emulsion by a matt substratum 
ct)ating obtained from a solution of two resinous 
subslanees having ditleivnt sohibllitles in mixed 
solvents. A suit a hie scdutlon consists of gum san 
darac (90 grains) and gum mastic (20 grains) In 
I methylated ether (s]). gr. 0-720, c't oz.) and methyl- 
j ated siiirit (90%, .1 oz.) or in alcohol (90%, 4i oz.) 

1 and anhydrous ethyl aci'tate (IJoz.). The waxing, 
1 substratum coaling and coating with .sensitive eiuul- 
I sion may he can U'd out In one continuous oiteratlon, 
or (he last process may be separately carried out. 
In the apparatus di'scrlhed, (lie paiK'r, after apply- 
ing the suh.stratum coating, is liried in a partially 
exh.-uisled ehamher ~ P. V. S. 

Co/o;/}- phologutplnt I. Kils(>e, Philadelphia, Pa. 
r.S. l»a(. l,29S,rdl, 25 .‘kill Appl., 22.9.10. lie 
iie\ve<l .5.2.19. 

coloured chroma I <*(1 gelatin lllms on 
eitlx'r shle of a sullahli* sujtport ari* simnltaiu'onsl^ 
('\t»osed through llllt'rs of the same colour as the 
tilms.-^ 11. V. S 

\ Phot(n/raphic\ hansfer pnnrss. F, W. Keiil, 
Loudon, and'Jk 1*. Mhldleton, Farnham, Asslgnorh 
to K('rot\p(‘, tad., London. IhS. Pat. 1,299, <179. 
SI 19. Appl., 17 6.16. 

Skk Fng. J*al. 12,091 of 1915; this J., 1916, 10;{5. 

\-Mct}njl-p (uninopln nol. C.S I’.at, 1,297,685. (See 
Jll. 


XXII.-EXPLOSIVES J MATCHES. 

Ptcn(‘ acid and 1 1 in i! i oln nzt nc; Potential l iicrgg of 
• — . JO. von I((*rz, Z. g(‘s Schiess- u. Sjireng- 
slollw , 191S, 13, .’)iiS 570, .‘;S5-5S6. Clu'm. Zentr., 
1919, 90, II , 291 

Till', potential energy of aromallc* nltro-hydrocarhoiis 
is liicri‘a.sed hy the iniroduetlon of h,\dro\yl grouiis. 
A study of tlu' llieinio<*h(‘mlcal pro(‘es.sc.s luvoivt'd in 
tlie formation and (>xplosiv(* dt'composil ion of pl(;rlc 
.•i<-i<l gave n'sults alxuit 116 cals. i>er kilo, higher 
than in tlx* ca.st* of t rliiit i olx'nzi'ne. OOie maximum 
iiicrcMse of energy ohlaiiiahle ])y hydrox> lat Ion is 
it'acix'd with the introduction of oix* iiydroxyl 
group, wlillst tlx* Jnl rodiiel ion of further groups 
eaus<*H a progresslv(* d'‘creas(* of eixTgy, owing 
mainly to tho progressively lncn*aslng lieat of for- 
mation of the p(d\hydrl(* ])lu'nols, ('.g., trlnltro- 
resoreinol juxl trlnitrojihlorogluelix)!. Tlx* cause 
of tlx* inereas(‘ in energy productal hy the hydroxyl 
group is Ihe primary formation of earhon nxmoxide 
from llx! hy<]ro\yl oxygen and its subse(|uent oxida- 
tion to carbon dioxide*, a far gnajte'r amount (f 
Ix'at being deve'lope'd In this oxidation than In tlx* 
formation of earhon dioxide* from tlxi elt*me*nts. 

- C. A, M. 

Hi(/hlg-c.rplof<irr nilro compounds; Rflationsh ip 
betnern the e.rptosire foren and intnslitnlion of 

. A. SlettbacIxT, Scljw'elz. Che*m,-ZeJI ., 

1919, 1, 9.5-97. 

l.v comparative e‘xi)(‘rlnx‘iits in wdiieJi from 1^ to 
50 gnus, of differe'nl nitre) comfiounels wa're explodtal 
over iron plafe*s Cl to S mm. in thickness) It was 
found tluit, contrary to e*xpeclntion, comiiounds con- 
taining the me'lhyJ/iJtro-amlno group, such as 
trlnitrophenylmcthylnltramlne, had more explosive 
powe'r than those containing a hydroxyl group, such 
as trliiltroplx'nol, whilst aromatic compounds with 
four nilro groups In Ihe nucleus (e.g. tetranltro- 
anlline) we're still more' violent In action. The tetra- 
nltro derivatives show complete parallelism with 
Ihe tri-nltro derivatives. Just as trlnltro-anlllne 
(picramine) is less explosive than trlnltrophenol, 
so Is tetrnnltro-anlHne weaker than tetranltro- 
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phenol, and (he latter than totraiilf ropbonylmethyl- 
nltro-nnlllne. The superior explosive power of the 
raothyl'iiitro-ainliio group is due to the d«^slal'>iIiHiiig 
Influence of tlH‘ nilninjiia* gjoufi as th<* fifth suh- 
stltutlng groui> ill IJif Ixui/cuie molecule. Owing to 
their Inslahilily and sensidveness to sho<*k the tetra- 
nltro derival i\(‘s fwilli the j)osslhle exception of 
tidranllro-auKol) an* unsiiilable for i>ractieal pur- 
poMes. 7’e(fanil/o aiuliiK* Is nion* stable* than iiltio 
gjyrv/ln al 70 but at lower lein|H*ratur(‘s the 
rev<>rse Is (be (as(‘, and ii slowly einils nitrous acid. 
Trinliro dinieDiyldinil ro-aininolx'nzeiie and Iri- 
nllronj(‘lljvlnl(r(» arniiio 7 )h(‘noI are lioth pow(‘rful 
exj>lo,‘-'iv('S, bill owing to (he eos(, and thnible of 
I»n‘pariiig (h<‘ni are nol In usi*. -0. A. M. 


\hrnn n fufm'inuU-; Hi/piodurfy in Ihr })) iparatiou 

of . liaiigliaiiH. /. ges. Selii(‘ss- u. Spreng- 

sioii'w., 1'jis, 13, ;:io lou. ohem. 

Zentr , 101U, 90, II., ‘Jb.l. 

As a rule an a I’lei’ reael ion lakes place in the 
lllli'red llf|u<n‘ I’roni (he re-lorls. so that eaiilloiis 
neutralisation is n(‘eess,ir.\ Fresh Ihiuor is yidlow- 
Ish-gns'ii and lias an odoui- of nitric ainl nitrous 
achis. Al 10" F. it yh'lds 0 1.')-- 0 IS';,; of nien-ury 
fulminate It) 10 OIL’".', llg) per lltn* in 24 hours. 
From IJKIO lo 2000 e e. of liipior i.s obtained from 
1070 (*,e. of nilrie acid, 1S(I0 e e. of alcohol. 1000 e e. 
of W'ater, and l.")i) grins, of niereiir.v, I’henolph 
(hab'In should be used as indicator in <le((*rmining 
the aeidil.v . An idd Ihpior HioO <•.<* ) which had Iks'II 
kef)l for a >ear in a stopp^ued ves.sel in llu* <lark 
(Ymtaineil no merenrons sail, but .‘!75 grins oi 
metallie mercury, and 7 grins id' Impure ni(*r<airie 
oxide dotal llg 0 001 f.iqtiors oblalm*d by eon- 
deiisadon conlain inereurou.s sails, and both kinds 
of l>e eontalii nitrous acid. 7'he resldin* oblaim'd 
on (‘vaporating iinmuit rali.sc'd mother liquor eon- 
slsls of 1)0 to Do V, of oxalic acid, the ri'inainder 
iK'iiig a nu'rciiiy compound. Niln^gmi eompoumls 
are not pri'senl. Neutralised llipior (‘ontaiO'. 
glycollle acid, nilrad's, acetates, and forinah's. 

- ('. A. M 

rAlKNIS, 

MtrofiliH'( I in: Manufacture of - ~ . .1 d Itaxler. 
(Iravesend. Fug, Pat. 12.0.001, OolO. (Api>l 
or>2:5/io.) 

A (’YMNmuc'vi, nitrating vessel is divided into two 
eomparlim'iits by an annular wall which ptuinits 
of Communication between the two compart menls al 
top and bolloin. P.oth compart menls are provldeil 
with cooling colls, and Ihi* IniK'r comi>artmenl has 
also air agilallon coils. Mixed nitrating a<*id and 
glycerin arc* run contlnuousl> in the(*orre<‘( proiior- 
tiouH into tiu* Inner <‘ompar(men( and pass away 
thnnigh an ova'rliow ]>laeed near the top of the outer 
compartment to a .si'paraler which Is of such a sizi* 
that the Inflowing stnaun cause's lilth* disturbance'. 
The lower ]»art of tin* se'parator is provided wdlh 
i*ooliug coils, and in the upjw'r part is an observation 
wdndow', Nltioglyc(>rin is dl.scharged from an open- 
ing in the upper part and the waste acid i>as.ses 
nwmy by a pljn* reaching to the bottom of tin* seiva- 
rator and extending to the height of the nitro- 
glycerin outh't. The relative rales of flow' of the 
two liquids are regulated by raising or lowTring an 
indlarublM'r pljn* fitted to the iiitroglyct'rln outlet. 

-~T. St. 

Nitratiufi, mixitif/, and similar apparatus; Feed 

eotitcid of . Nobi'Fs Explosives Co., Ltd., 

(Tlasgow’, and .T. N. TiVall. A. Wilson, J. H, 
O'Connor, and J. McKlllop, Pembrey, Oarmnr- 
tlK'H. Eng. Pat. 125,01)4, 0.5.10. (Appl. 0052/10.) 
In apparatus where one liquid is run into another 
liquid which must be kept agitated during the pro- 
cyss. means are provided for deflecting the stream 
of Incoming liquid into an overflow tank when the 


agitating mechanism Is not working. In the case 
of mechanical stirring, governor balls on the main 
or a secondary shaft actuate, through a kdl-crank 
lever and a link, a swivelling bend w^hich forms 
the exit end of the liquid-supply pipe. The amount 
of liquid passing to the mixing Or nitrating tank Is 
thus deiMUidcnt on tlie position of the govt'ruor. 
Liquid seals arc jirovided at tlie supply and delivery 
emls of the swivel connection to allow of the ncces- 
.s.iry movement wdille prev(*nting the escape of harm- 
ful fume.s. When* agitation Is produced by 
eompresst'd air, the supply pipe is controlled by 
a piston sliding in a cylinder, the i)iston being acteli 
uiMUi on one side hy a si)ring and on tlu* oilier side 
by the eonqiressed air. — T. St. 

’I'nuibotoli/rnc and such like, bodies; broerss for 

the puri/tcaiion of . S. Dreyfus, Manchester. 

Eng. Pat. 125,110, 20.5.1(). (Appl. 720.3/1(1) 

A cuisu) cylindrical vessel witli valve-coiU rolled 
inlets and outlets has a conical lowcj’ part and Is 
provhh'd with a central IuIh' passing nearly to the 
bottom. A Kiiitabh* quantity of trinitrotoluene or 
similar .sidistancc w'hicli Is to be freed from acid 
is admitti'il into tin* vx'sst'l and water under pres- 
sure al 1()()°~120° ('., or at. atniosi)heric pressure at 
OO*^ -120^ is then .supidied through the cmilral 
pilM*. A continuous current of hot water thus 
p;i.s.seM upw'ards through llu* trinitrotoluene and 
runs aw'jiy (hrougli an outh't near the top Tlu* 
jairified liinif rotoliu'tu' is run or hiowm olf through 
an outh't at the bolloin, the vessel being left tilled 
with llu' most recently admitted water, and a fresh 
quantity of t rinll rolobu'iu' is admltli'd tlirfuigli an 
inh't lU'ar (be loj) of I lie vessel.- T. SI. 

Tnnilfotolm nc and other n\lro compounds; Pro- 
cess for the washino of . Clianee and Hunt, 

Ltd., and A E. Holley, Oldbury, and O. E. Moll 
^V<Y^lwleh. Eng. Pal. 12.5,140, lO.d.lO. (Appl. 

Acm inoKj'ii triidt rotoluene Jind water jiass in 
opposite ditx'cllons llirongh a .‘merit's of vessels so 
tluil the fre.sb wati'i* comes iiilo eonlaet wdlh the 
nearly linislu'd produd. Each yc.sscI eonlains com- 
mimical lag mixing and separation eompartnu'uts, 
and tIu* How of li(juids is brought .‘ibout (mtlrcl.v 
l>y the liead produced in th<‘ .si'fiaration conipart- 
menfs, the vessels bt'lng at the same level. 
7'lu* gi'iU'ral arrangi'inent.s are similar to those 
deserlbed in Eng. Pat. 124,4()V1(; (this ,T 1010 
300.\).— T. ,Sj. 

F.rpIosires; Manufacture, of . F. G. L. .Tohn- 

.son, Jumdoti. Eng. Pat. 12.5,128, 2.(110. (Appl. 
7857/10.) 

Mixfj) ammonium and polnsslum j^erchlorates, 
pow'deri'd to pa.ss tliroiigh a 00-mcsli sieve, are 
added gradually to molten parafliii wuix In a suit- 
able mixing machine, to product* an intimate mix- 
ture of 82 —83% of mixed perchlorates and 18—17% 
of paniflln wax. The relative proportions of the 
(w'o iH*rehlora(('s may vary widely, hut good results 
have iieeii obtained with the mixture r—ummoniun) 
I>eix*hlorale 41, potassium perclilorate 41, paraffin 
wax 18%.— T. St. 

Picric acid and other products of nitration; Manu- 
facture of . ,J. G. Baxter, (Jravesend. Eng. 

Pat. 125,100, 22.0.10, (Appl. 8773/10.) 
PiiENOLSULPHONic add and mixed nitric and sul- 
phuric acids are run continuously In the correct 
jiroportlons into a mixing vessel In which are cool- 
ing coils, and the mixture then passes through a 
second vessel, provided with obstructions, where 
nitration la completed. The mixing vessel is 
divided Into inner and outer compartments which 
communicate at the bottom. The reacting 
materials are run Into the inner compartment^ in 
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which are means for agitation, and the mixture 
passes under the dividing wall and away to the 
second vessel by an overflow situated near the 
top of the outer compartment. Tht‘ second vessel 
is provided with a cover over uhleh wld or hot 
water is ix)ured to control the action.— T. St. 

Picric acid; Piovcss for manufatlurhi!/ . T. 

Ramy, ixnidoii. Eng. l‘ai 12r).-hil, ]2S.if;. 

(Appl. 11, 411/1 tJ.) 

Nithk-cake and sodium or i)otassiinn nitrat(‘ arc 
heated to dull redness and th(‘ evolved gases are 
passed through a series of vtss(ds ('ontaining heated 
benzene and a catalyst, incric acid mixed witli 
dinitrophenol and idtrohenzcne being formed. Tlie 
vessels containing bcnzime art* heated by steam to 
nearly 105° (V, and are provided witii rollnx <*oii- 
densers. Tln^ catalyst may consist of metullb* 
silver, copiKT, or mercury, or their salts, or 
aluminium salts.— T. St. 

J'JxidoHi C(\s ; ProiH'llnnt -- . E. 1. du I’ont d«' 
N^'iuours and ('<>., Asslgm‘(‘s of A. S. O'Xtdl, 
Wilmington, Del., II.S.A. Eng. Pal. 125,4S2, 
0.(1. 17. (Appl, S2t)5/17.) Ini. Eonv., 17.H.10. 

Gum.ns of colloided nitr()ctdlnlos<‘ iMjwdcr an‘ 
tnniblcd with a dinit rot olu('n(‘ (preferably tin* 
1.2.4“isom(‘r) hi i>ovvdor form, and are (hen hea(<Ml 
to melt, lhi‘ dinltrotolueiU‘ and llins (’ansi* 11 to 
adhen' to the powd('r grains. Tliesi* an* then 
immersed for soim* liours in hot wah’r to e.ausi* 
Lh(‘ coating to Impivgnale the grains to an appri’- 
ciable deptli. Eamjihor or/and dif)lienylamine ma> 
hi* mlxi'd with (iu* dinit rololiuMU' to ju'oduei* a coat 
Ing of lo\M‘r UK'Hing j^oinl — T. St. 

ExpUmre. F. HowlCvS, MiUielKster. Eng Fat. 
125,000, l.O.KJ. (Appl 12,101/10 1 

PiciiK’ acid in solution is treated wKli liydrogmi 
siilpiiiih* in tile pn scnicc* of an alkali, preh’raiily 
ammonia, whereliy one nitro grou]» is recimvd, and 
the n’snlting amino eoinpound, afh’i* being 
se[»arat(‘d from tlu; Hiil])lnir foriiK'd in IIk' ivaelion, 
is made into a paste* willi wat<'i’ and treated wltli 
sodium nitrite and liydroclilorle, or preferably, 
nitric acid. The eliloride or nil rate of dinitrodiazo- 
plieiiol thus produced, llioiigli le.ss sensitive* lhan 
niereury fulminate*, is (‘llieie*nt as a ele'tonator or 
l)rimer for liigh-exiiloslve in-ojeeliles.— 'P. Sf. 

E,t plosi I W. Plackniore, liOndoii, R. T. Eooke*, 
Aiiiilield I'lain, Durham, .and F. W. .Jenkins, 
London. Eng. Pat. 125.00:5, IS.lOpi. (Ajipl 
14,814/10.) 

rn\iM is made* for explosive's of liu* pe*reliloral<‘ 
class whleii contain ImiMi anthracite and ear- 
horundum. Example’s of suitable exidosives of this 
class are given conlainlng anthraeile 0 5 to 4% and 
carboruneinin 0 5 to 7%.— T. St 

7^'oxiovs or lilcr material [beaznl chloiidc'] for use, 
in operations of lear, W. Hill, Biriningbain. 
Eng. Pat. 125.5<Sf), 20.8.10. (Appl. 32,005/10.) 
Addition to Eng. Pat. 8422/15. 

RE\z\r, chloride incoriK>ra led with light inagne'siuin 
carbonate to cause it to remain snsjK’tided in the 
air is inrorporat(*d in explosive* she’lls, bombs, or 
the like. 

Explosive,, W. Rinloul and E. G. Beckett, 
Assignors to Nobel’s Explosives Co., Ltd., 
Stevenston, N.B. U.S. Pat. 1,298,793, 1.4.19. 
Appl., 3.1.19. 

Bm Bng. Pat. 14,706’ 1916; this J., 1919, 340 a. 
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Viscometers; Standard substances for the oalh 

braiion of . E. C. Bingham and R. F. .lack- 

son. Bull. Bureau Standards, 1918, 14, 59—80. 

As llepiids of greater viscosity tliau water, solu- 
tions of sucrose jind mixtures of ethyl alcohol and 
water are* suitable and convenient for use in cali- 
brating vi.*eeomelers. Tlie viscosities of elliyj alcohol- 
water ndxliin’s have been determined by Siiveral 
obsorve'i's, with faiiJ.\ eoucorelauL results, but 
tlie accuracy of existing data relating to 
.sucrose! sululions has lHi*n eiuestlone'd. The 
viseositie’s of 20‘;o and lOVo solutions of sucrose.* 
(by weight ) weie dele'rmiiu'd at teiniH>ratures 
fremi (D to KMEE., and lliat of a 00% 
.solution from l(f^ to ‘95° C., with rosulls gtmer- 
ally st)iue‘whal higlu'r lhan those* ohi allied 
hillierto. Exhsihig data relating to Hu* viscosity of 
water ‘were also re'vU’we'd and corivete’d, the* vis- 
e’o.sily ami lluidlty iK'ing ealeulate’d for e*\ery eDgree 
from 0° lo 100° e’. In dlseussing tin* relative merits 
of alisohile* and siM'eltic milts for exiiresslng 
vise’o.sity, the eenti]>oiM* (eji., the* one'-himdivdtli 
part of the* e.g.s unit) is favourably eemshh'red. 
By tile* use* of this unit tlie* absolute* and sfK'ellic 
vise'o.sltles of a liepild an* iu’a('li(.*ally (lie same, 
proxiele'd that wate'r at 20° (V be* taken as the 
standard. I'lie* most probable* value* for (he* viscosity 
of w’ate*!’ at 20° (’ was found lo he 1-005 ep. 

— W. E. F. P. 

Potash absorption appamlus; E/Jirienrj/ of . A 

urn form of tntnal <il>sorp/nni apparatus, ,1. 
Friodi-iehs. Z. ange'W’. Che’m., 1919. 32, 129-132. 
Anoi’r 00 dl(T<*renl I.vih's of polash alisorptlon 
appaiafus have* bee'ii deserilM‘d. A inimlu’r of the 
l)(‘st known of Ihc’se have be*(‘n (c’sted ami their 
specllh* alKsorjit ion . eap.ieily de'termim'd, In order 
lo compare* lh»*lr e-llich’iicy with llial of a n(*w (.vjie 
de\ ise‘<l l>y I he* aiil hor and const i iie li'd on the* lie'llcal 
piiiK-ipU'. 'Phis new patleTii consists of onte*r and 
iim(*r cvllmlrie’.al ve‘sse*ls with fnse’el (•onm*cl Ions. The 
g.is ('liters till* inner cyllmle*!’ whh’h eK’euple‘S the 
major )M>rtie)n of the* capae’lly of Die* outer ve‘SHel. 
It (*me*rge’s through a hole* lii the* hollom and oseaiK*s 
niixvards thnuigh the* anmilar space* he*twa‘e*n the 
two cyllnde*rH. A he’ll \ is iiionlele'el ein the' outer 
snrf.ae’e* of (lie* lnne*r e‘\'linele'r In Ihre’C cemveilnt Ions 
in such a way I hat the* !i]ie'\ of the* he'lix’ eloes not 
eplite* te)n<*h the* wall of tlie* oiile*!* (’ylliielcr. The 
bubble's of gjis are* tlins fe>!*e*e*el lo travel In a spiral 

р. 'ilh hnl Kunie-le'iil e‘le*ni ane-e* is afl’oreh'el for the 
fre*e* eire-nlal ieni of Ihe* llepiid. A bent calehini 
e'hlorlele* Iniie* Is attae'lu'd by a ground glass joint 
lo tin* exit enllice* of tie* onte*r cylinde*r. d'lie W'hole* 
apparatus wdie'ii <'h:irge*el xvc'lglis abend 38 grms. and 
(*e>iilalns abend 19 e.e*. of polash seelnliem. The* 

с. ’ipacity of fhe* imie*r ve‘sse*l Is ample to accomino- 
dale* tlie* whole* of this llepdel if sne*ke*(l hack. Tlie* 
])alh lrnverse*el by I he* Inihleh's e)f gas Is abend 25 cm. 
bid (Ik* line-k pre’ssnre is e)nlv (‘(piivak'id, (o aleout 
5 cm. J. F. B 

M tero-f'tcmeniaru [icaanir] nnatpsis. E iMlllle'rand 
11. Wilk'niicrg. .1. /uaKI. Che*m., 19)9, 99, ,34—44, 
Ax apiiaratus fe>r tin* cle'incnlary ana lysis of 
organic snbstaimcs (bcnze'ue*, ace'lanlllele*, biomo- 
benz.e*n(*, jddhalimide*, e*lc,) is de*se*rlbe»d, from 2 to 
5 nigrnis. of snbslancc ?K‘lng nse*d for (he aiialyHls. 
3''lie oxyge*n re'ejnlre'd feer llie combustion Is 
oblalne'dby the* action of Cm reds aciel on potassium 
blcliromate; a single burner Is useel to heat the 
combustion lube, anel the* various T*art8 of the 
apparatus are connected by groiineMn joints, rubber 
connections not tielrig employed.— W. P. S. 

Ammonia distilt ations; ftcrubber for . B. 8. 

Davisson. J. Ind. Eng. Chem., 1939, 11, 465—466. 
A sTnxHttEAD of Ihe bulb type, the bulb having a 
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(‘apacity of about 2tH) c.c., baa a tube at tho top 
leading to tho oondousor, wIiIJhI tho lowor tube, 
oonrioctiiig the* bulb with tho (Ilstillntjon flask, 
oxtonrls u|)wartls into tho tiiilh arul is thon Ixuit ^ 
downwards oudin;; In a small porforatod lad!). 'Ih<* 
first fit(‘ain ^'imdonsoM in tho hidb and th(‘ ooiid(‘iisod 
waN'r surroiiFids tho {mu I’ointod bulb and acts as a 
wTuhhintr MdiJlion for I ho i-omainiiiLr vapours. Tho 
apparatus should ho inado of “ I‘vn‘x ’ ^lass to 
avoid orrois dm* to tin* ovtraothm of alkali from 
soft ^,dass(‘s. ''I'ho uso of a bulb ad;if)tor on tho lov.or 
end of tho oofidoiisvr is r('ooniniondod ; tho ond (»f 
this adai)t<u' is alsr) tu’ovidod willi a small |)or- 
foratod hull) -W. 1*. S. 

/)oa; IJ^liinntion of h// inainx of thr 

(i.riihi t KOI lioh ntKil I. M. KollhotT ('luun. Wook- 
hlad, lOItt, 16, 4oO-4(;i. 

'rrfK ferrous .solution, aoidltusl with siilphurio or 
hydroohloilo aoid, Is tltratcsl with ji sl:indai<lis4‘d 
potassiuni biohi-omab' solution 'FIk' 1' M F. b(‘tw(‘on 
a ])lal lnls(*(i i)latlnuin (‘Ustrodo innnorsod In tin* 
solution aufl a nornial oaloinol (*k*r-lrodo is dotor- 
inliu'd aftoi" Huoo(*sslvo additions of tin* biohroniato 
sohition Tin* juoasur('nionls ohlaln<*d an* i)lott('d 
in a curve* ajuiiiisl tin* voluiuo of tin* titratin'*: solu- 
tion added. N('ar the ('nd-|»oint tin* F M.F. in- 
r*rons(*H raf)idlv, tin* (‘\aol end point b<*in;: jrlvon by 
tin* middle point of tin* n(*arlv ve'itioal our\(‘ sec- 
tion, d’itratlon with iiotassiiim hrom.'Fte* yields 
sal Isfa^’loi y n'sulls, tin* ciid-polnt boin^r sharper 
In hydi’oohlorio than In sniphurh* acid solution 
VVltli potassium p(‘rmfmj;nnat(* varinbh* roadiuKs of 
the 10. INf.F. an* obtained \V. S 

Vlathunn and ah nlud : of from potash 

dricnnniatioiis. A. 10. Sinoll J. Ind. lOng. 
FlH*ni.. 11111). 11, hit! -4<;7. 

Fii.tuatks ami washim:s from jmfa.sslum d(*ternilna- 
tloiis art* colloott'd and dislllled until tin* vapours 
distil at KIO'-M^ ; i)latlnuin black and \vat<*r remain 
in tin* distillation tlask, whilst the dlslllljdt* con- 
sists of alcohol containinff a considt'rablt* (piantlty 
of aldehyth*. 'Po r(*movt* aldehyde, the disllllatt* 
Is heated undt*r a n*flu\ comlenser through which 
a current of wal(*r at 5S^ F is passt*<l: this con- 
dens(‘r is {‘nnn(*ct(*d with an ordiiuiry cond(*ns('r and 
tlu* ht'aUng is confinued until the distilled Tniuld is 
free from aldehvdt* A s(*nsltl\e test for nhlehydt* 
consi.sts in dissolving a few crystals of pln*nol in 
c.c. of conoi'ul r.'itt'd sulplnirlc acid ami tht*n add- 
ing k o c. of the di.slillat(*: if ahlehyth* l.s jtresent, 
a reddish brown otFlour Is oblaim*d, otherwise the 
mlxtui'f* n'lnaim-i coloni*l“ss. After the jFldehyth' has 
been expt'llcd, tin* :Ucoholie sohiflon is In'att'd with 
sodium liAdro\id<* and distilled until the distillate 
has a sp gr of 1". tin* .*Fl(*oln>1ic strt'imth of 
tlio solution nspiirod for washing ])otassium (*hloro- 
platinat(' ])roei]iltab‘s. W. 1’ S 

T.ow tfwpn’atni f's : drasurnnrvt of ii'ith 

thcrmncoupJrs. T. Si)ooner. J. Franklin Tnst., 
1019. 187, o00-.^)10 

Tumpki? \TFM tF.s iK'low IF C. do\Mi to that of lh|uld air 
c.an bt* ni(*asured by co]ip(*r-“ advance ” couple.s 
The author has tt*slt*d tlu* alloys which are calk'd 
in the trade chrome-aluim*! but linds no api)reclable 
advantages In this region over the copix'r- 
“ advance ” couple.— W. II. P. 

(^pacimeter for bacterial cstimation.9, liambert, 
Vl^a, and De Wattovllle. CompU's rend., 1010, 
168, 797—700. 

'PiiE apparatus Is so const rucled that from one 
source of light, two iM'ams pass out at right 
angles, one of which passi's through a bath of water, 
/t, in which the bacterial sus^)onslon, in a contain- 
ing cell, may be plunged, and then through the 
colour screen prism, p^, and lens, I,. The 


other beam Is filtered through a coloured screen, 
c„ and passes through a photographic film, 
progressiv(*ly darkened and arranged to move over 
a scale. The two beams tiro tlu'ii directed through 
the telescope, 7n, by the i)ri.sm {iiTangeinont, c, wliich 
is MO arranged Thai the two illuminated lleld.s 



adjoin and al the .same tiim* the image of tlie scale 
of the pliologra]»liie plate* is hi llie iie'ld of vision. 
This .scale* Is ealibnile'el feu* e‘;ie*h pa i lieu la r type e)f 
hae'te'rial susj)e'nsioi) te) be e*xainine*d, e'itlu'r in terms 
of elry \Ne*iglit e)f bae*te'ria per e* e*. of e*inuIs]on e)r 
in inimbe*r of bae te'i'ia pe*r e*.e‘. Fy siiiipl.v me)viiig 
the* phe)te)graphie* i)lale‘ until tlie* two tie'lds liave an 
(*e|ual lnl('nsit\ tlu* e-om-enlratieen etf the* emulsie)ii 
may the*n be i*e*ael ellree*tly freun tin* .se-jile* 

AF/of/c/) in coal and col'c. Te'i’i’e'S !iml othe'i.s. 
Ncc 11 

] rf/clabir lihu's. Jlalle*!*. Ne’e; V. 

\ c(/ctahl(' Jihnnis materials Seliwalbe*. N'(*c V. 

\)scnic acid. \Vinkle‘r Ne'e VIT, 

Itoric acid. .lanna.seli and Neill. NVe; VII. 

7<iilpJnn ojojijcn componiuh'. Samle*r. Ne;c VIT. 

llll<ho(j< n sulpindc. J’ak'l ami Fernand(‘Z NVe VII* 

(Utrbon monoj'ide, dio.ridc, o.rii.^nl pit id(\ clc. SteAe'k 
ami Se*elig. Sec VII. 

Cai bon in steel. l{oge*r.s. Ne:c X. 

^alplinr in iron and steel. Marine)!. N'cc X. 

(hi'ld/en in cyanide solulions. White. Ncc X. 

Brass ingots. Deakin. >S'cc X. 

Zirconium ores and alloys. Travers. Sec X. 

Ixceorei iny ether in fat di tei minations. (ire)s.<fe*Iel 
Ncc XII. 

^^ulphitc-ecUiilose. Yoeum and Nel.se)n. t^rc XV. 

Citric acid in milk. Kuiiz. Bee XIXa. 

Cacao produih. IbH'juier. Bee XIXa. 

Mbiimiiwid ammonia. Fe)oper and Howard. Bee 
XIXa. 

}forphine. Lau(e*nsehliigor. Bee XX. 

\lorphinc. Palet. Bee XX. 

0 

Oif/anic bases. Guglialmelll. Bee XX. 

}fenthol. Von Friedrichs. Bee XX. 

Alcohols. B^*hal. Bee XX. 

Carbonyl chloride. Kling and Schmutz. Bee XX* 

hJi'tractions with ether. Pijpnow. Bee XX. 

w 
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Patent List. 

The dates given in this list are, in the case of Applications fQ*" 
Patents, those of application, and m the case of Complete Speci- 
fications accepted, those of the Oihcial Journnls in whioli the 
acceptance is announced. Complete Ppeoifloations thus advertised 
os accepted are open to inspection at f hePntrnt OiHceimmediatcly, 
and 10 opposition within two month.s of the date given. 


1. - (lEXKUAI.: PLANT: MAdlINKKY. 

Al'l’LU'tTlOA.^. 

Anbt^. Pulvonj^in^; ni)i)nrati].>. Juno 12. 

Boake, Rob(‘r(.s, mikI (.’o., uiul Durniiis. Still- 
lieatLs. 12,754. M.iy 50. 

Bobort;, aud 'rt'obiio-t'la uiio.-il f.alKir.iiorlo.v. Dic- 
ing. 12,520. May 27. 

Boborg, niul 'rochno-Clioiiiloal Laboralorios. Dn - 
ing prooo.ssos. 11,122. Juno (*. 

(.'orbtlL (rrintliiic,-inllls of llio rolaliiig-dlsc 
type. 11,210. Juno 5. 

GouImuJ. Drying sub.slanco.s. AIa> 27. 

Ilanst'H. A]»])aratii.s lor iniving luinids in olu.st'il 
vessels. 11,1(10. June (I. ( DtamiarU, 21 2.17 i 

ImiX'rbil Trust for tlu' Knconragennuit of Scien- 
tific and Industrial Kosoaroli, and Pique, ('ooling 
apparatus. 12,102 tiud 12,102. May 2S. 

Ironside. (’ryslallisation of sails. 14,005. 

June 12. 

McIntyre. CVnlrifugal niaobine for tillering or 
extracting liquids, s(‘nd-li(|idds, ole 12,700. Ma.t 20. 

Marks (Fours ot Pr(K*(^dt*.s Alalliy Soo. Anon.). 
A])paratus for <‘ooling nialt'rials. 11,112. Juno 0. 
Morz. 'Troating Ibjuids. 11,007 Jiiia* 1. 

M(‘r/.. Conooul rating. dr.Miia, etc. I l.OO."^. 
.lime 1. ... 

Naainl. I'onnool.sdi. P.rons 12.:t50. Sro XIX. 
Oivliiirdson Ilot-alr drying ;ip]>aratns. 11,001. 
.rune 10. 

Hansford (D.atis). Fillers. 11,210. Jun(‘ 4. 
llussoll. Fvaporallng a[»p;iratns, 1 t.27S. Ju^^oa 
Tucker. Moulds (or casling olHunlcal do. si irks. 
12,S7L May 21. 

TTnion E.spagiiolo no Fabr. d’Fngrais, do I’rodidts 
( yhimiqiK'.s, ot <lo SuporfJiosqliatos. (5‘n1rifiie.al 
pumps for acids and oorrosiv(‘ liquiiis oto, 11,105 
.luno (5. (Spain, 5 0 IS. ) 

\Vat.son. Api)aralus for .separating ooinmlnntod 
material in dry slate. 1,5,000. June 11. 

Whltlbdd. Dr.^irig ap|)araliis. I I.SIO. Juno 12. 

FoMI’I.K'IK Sl'KOIl-’ICATIO.VS AcH KOTKI). 

2802 (1017). DIaxIod and Klds<lal(*. Activation of 
catal.NSt.s and oonl.ael iua.v,st«s (127,025.) .hino 1. 
.5080 (1017). Daniel and Brogeat. Nor XX. 

0120 (lOlS). Bowman. lAapoialing apparatus. 
(127,071.) Juno 1 

S:i.57 (lOlS). Rose. Fillers and lli(‘ like. 
(127,080.) June 4. 

0005 (1018). Kirkliain, Iliilell, .and ('liandlor, and 
llersey. Aj)pnratns for (‘nooling intim.ale contact 
between liipiids and gases. (127,705 ) June 18, 

9105 (1018). Hnniinglon, Hebcr](*in, and (’o . 
Bu.sh, and Burns. Means for Hei)araling susiKMulod 
])art.icles from gases. (127,119.) June 1. 

10,110 (1918). Barbet. 8Vc XX. 

2321 (1919). Kievlts, and Kynocb, TAd, See X. 

II.— FFFL; GAS; MINERAL OUiS AND WAXES; 
DESTRUCTIVE DISTILLATION; HEATING; 
LIGHTING. 

ApI'MCATION.S. 

Adams and Adams. Manufacture and use of 
.specific refractory material in coke ovens for n*slst- 
Ing the action of volatile alkalis. 14,710 and 14,711. 
June 11. 

American Linseed Co. Artificial fuel. 13,490. 

May 28. (U.S., 17.7.17.) 

Andrews and Averill. Treating hydrocarbons. 
13,874. May 27. % 


Blair, Oiimpbell, and McTx'an, Blair, and Fergu- 
son. ITepa ring oxidising gase.s for removing ea rbon 
and sulphur (l(‘poslls in hydrogen inaiiufncl ure. 
14,71,2. June 12. 

(5100)1)011. Manufacture of gas. 12,000 and 
12.007. May 29. 

(5>ko and Gas 0\ens, Lid., and Gunderson. (\)ke 
and g.as ovens. 14.1,59. .liiiu* 0. 
t’onrio}'. (’n, Ml washers. 11.817. June 12. 

Gib.'idii .Mild W.Miian Producing enrielu'd water- 
gas. 1,2.7.22 Ma> 20. 

Griegs 11.912 Srr \T1. 

Grounds! kmmii G.m,-' prodiiec'rs. 11.175. .luMi» (1. 
L.Mun and ]Limbii.>l!. (b neralion and iillllsallon 
of w.Mlor-eas 1 1.121 .Line 1 

Milton. G.is pKMliK'ci s 12.225. M.m\ 20. 

RaAAorlb (<5mii1misI ion U.Mlionnelle Soe. Anon.). 
i5>nibustion of piihenikml fuel 1.2,919. .lun«‘ 2. 
RobiuMs ('oKm o\ens etc 11,208 .Line 4. 
Ronsse.MU Prodiid a 'l of li> di'orarlxtn liquids 
from carbon 1 l.OSO .Ihik' I {Fr.9 9 18.) 

Saner Prodnclion of decoloiising c.Mi’iion 
1177 June 1i. 

Smilb. Gas pi'oduoors 11,211 .Liih' 1 
So!‘ Franco Pclgo di‘ kNuii’s ji I'oivi', Hori/unlal 
coking ovmis. 12.59,2 M.i\ 29. ( l-'r . 29 5.1S ) 

Sleel, Maiudaelnre of fuel from aiilliraelte diift’. 
11,818. June 12. 

'riioinitson (Fours el Pnxedes Malliy Soc. .Anon.). 
Coke ovens 14.105 .iiine 1. 

CoMiM.i'/CK Sim cirnni IONS AceKCiKi) 

14,210 (1910). Iiodi and Idm'cnl MannfacLire 
of cok(‘ ( 120,997 ) .Line I. 

2972 (1917) Conq> Gen d'lOlecI ro Chiniii' d(‘ 
Pozi'I. Sfc VII 

.2'‘85 (1917). lIuglicN and JiOVidl. Fuel, 

(127,021 ) .Line 1. 

1102 (1917). Pcj'gcr. Dblaiiiliig fium's or vapours 
by coinbusdoi) of mi\(nr(‘s of ciannical.s. (127,0.21.) 
.Line I 

0007 (1917) H.irger and I'errey. St r VI 1. 

0S92 (1917) Passed. S( c XX 111. 
i;.”.01 (1918) Marks (Soe. Anon Lai. Ansalilo A 
(5) ) Ihodiiellon of gases L’om water or oil. 
(127.202.) June 12 

7215 (1918). (’mlliesy an<l (\islelll. Dlstllbillou 
of JNpiid li.\droca I’boits (127,090.) Juiii* 18. 

8110 (1918) Davis. TreatmenI of fiu(‘ gases. 
(127,09,5 ) June 4. 

9'<s;0 ( 1918) Amler.son ScrVIT. 

10.287 (191^) .\dam IMirllio.Ml ion of coal gas. 
(127.121.) June 12 

12,070 (1918). IMi'lle, and Soc. Franco-lkdge de 
Fours a Colo*, ('oklng-ovons. (127,105.) .Tune 4. 

10..502 (1918). Taylor. Art llicial fuels. (127,77.5.) 
June 18. 

10,711 (1918). Dempsler and Balllngall. Plant 
for maimfaeture of wafer gas. (127,179.) June 1. 

III.-TAR AND25\R PJtODlT’TS. 

AI'I’MCA'IIONS. 

Andn‘Ws ami Averlli. 12, ,271. SfV' II. 

Davies and 2'chcrnlac. TL'diiedon of aroma dc 
nllro-compounds. 1*1,019 May 29. 

Co.MIM.KTK SlMX IMC\TIO.\S AcChriKn. 

0097 (1917) Parb(‘l cl Filsi-f <'ie SiiljJioiiadon 
of bcnzcix* (127,011.) June 18. 

7215 (191S). Gordiesv and Caslelli Srr II. 

8S1.2 (1918). Will on (‘onllmioiis dcliydratlon 

and ilisdllallon of l.ir ainl oilier liquids. (127, 700.) 

June 18. , 1 If e* 

9891 (1918) Rinfonk 22iomas, and Nol)ol s Ex- 
[ plosives (V>. ITeparatlon of amines. (127,740.) 
June 18. 

10,200 (1018). Reid. Tar flUll. (127.i:i3). Jupe 4. 
50.20 (1919). Imrie (Geigy Soc. Anon.). Manu- 
! facture of 2-amlnoanthraqulnone. (127,223.) 
June 4. 
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IV,— C0IX3UUIN0 MATTKUK AND DYES. 

Af’l'MCATIOVh. 

ftariu'tt aiul AIoniHi. I’lickiiif; of aniline dyes etc. 
lliMl. June 2. 

lirolherton and To., Elirlinrdf, Lloyd, and Smith. 
Mann faet lire ol jizo eolourlnj^ inalfer.s. 14,025. 
June 4. 

('oMl'IHh Sl’K'FMCMlON' ACC’FriKD. 

11,215 tr.dS). lliolherton, Khrhardt, and Kay. 
Mnniifacliire of black Hiilphur colours. (127,142.) 
June 4, 

TEXTILES; (TOLLUiiOSE; PAPEU. 

Aei’i.K’A'i loxs. 

Aklii‘br)l,i^'et V'ai)orackuniulalor, and Kutbs. 
SuliiliiU' boilers. May 2U. 

Dreyfus. .Manufacture of solution.s of cellulose 
esiers and eelluloid-llke masses, blnis, elc. 14,tiSS. 
June 10. (Er., 4.2.14.) 

(In'eves, and Porladown WiaiNdn^ (’o. 11(4 ling 
ami drying flux ('Ic. 1 l,7t)S. .Itine 12. 

(Trlllitbs, Nolan, lUnloul, and Nobel’.s Exjdoslves 
('o. Manufaelun* of nllroccdlnlo.se jdastics and 
solutions. 1 1,S5(» and 14,S57. June 12. 

llavness. MaimfacHire of tbrcaid of cidlulose, 
paper, etc. 11.7S1. .luncOl. (Norway, 22.0.1H.) 

IIoHIh and \Voodmans(‘\ . ('kainiii}' wool idc. 
ir»,007. June 11. 

Johiislon and Sullaudand, Ih'cparlnjj: or dc'^mn- 
inlnij; stalk and leaf librc's. 1,‘;,S2S. May 21. 

Kashllani. 'rreatnuait of c<dton yam or cloth. 
12,520. May2S. 

Mllmc Stationary digesters <dc. uwsl in paper- 
making etc. ! » 02S. .lune 4. 

Schllchten Treating libre-beaiaufi ])lanls. 

11,0,22. June 4. 

( ’OMmCI'K SCKCll' ICATIONS ArCKClKO. 

10,703 (lOltl). Naulon Freres. See XII 1. 

401.5 (1017). lluebru'r. Solutions of csdlulose 

ucetat<‘. (127,027.) June 4. 

,50.20 (1017) (Vadirane. Production of fabrics 

having the projH'rty of lindslblllty. (127,201 ) 
June 12, 

(1000 (1017), Dr(\v fus. (’ellulos(‘ acetate c<»ini)osl- 
tlons. (127,(11,5.) .iune IS. 

7,500 (1017). Dreyfus. (Vllulose Jicidate composi- 
tions. (127.(I7S,) JuiK'lS. 

0120 (lOlS), Dydynski ((In.s7.> nskl and Ashour- 
kofT). Sejiaration of libn's from fibrous [dant 
stems. (127,714.) .fuiu* IS 

12., 512 (lOlS) (V)urlaulds, Ltd., and OriKCtall, 
Squirt iiiK-nor/les for inakiu)? strips etc. from 
vlscos(‘ cde. (127,1.55 ) June 4. 

1-5,241 (101S.) P.roadbuisl , Tjumble, Peaehey, and 
TTnlted Alkali (5), Maiuifaeture of a substitute for 
celluloid, h'atber, (Me. (127,481 ) June 12, 

VT.-llLEAlTlINE; DYEINO; PRINOMND: 

FINISHING. 

.Xi’ciacvtiexs 

Calico Printers' Assoc., Nelson, and Itoiise, 
Printing cotton fabrics. 11,221 and 11,2,22. June 5. 

Cuyck and Kerr. 11,2.2.2. See XI 11. 

Gaston and Kusbl on. Dye ji^s. 11,,51)0. .Tune 10. 

Matidleberp and Co., and Pllkinjrlon. ITooflnj!; 
fabrics. 13,220. May 20. 

COMPI.FTK Sl’FCn iCMiOX A(’( r.C'lFU. 

14,147 (101S). Calico Printers’ Assoe., and 

■RoIhuMs. llleaehlnj:, dyeing, or similarly trealing 
textile and other fabrics in the ojK'n state. 
(127,474.) June 12. 

ACIDS; .U.KALIS: SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Bergve. Pi-oductloirol' alkali sulidildea or gulpho- 


sillcates from silicates. 14,950. June 13. (Nor- 
way, 8.7.18.) 

Blair, Campbell, and Mcl^ean, and others. 14,713. 

Her. II. 

Chrystal. Kecovery of ammonia. 13,810. 
May 21. 

Clark. Planls for treating sulphuric acid etc. 

13.000. May 29. 

Griggs. Apparatus for producing hydrogen. 
14.942. June 13. 

Hedstrom. Production of compounds of radium. 
11,4.20. Juno 0. 

Hutcliiiison and Richards. Recovery of soluble 
nitrogen comi)ouuds from solutions. 15,045. 
June IL 

Ironsl(i(‘ 14,995. >SVc I. 

Norsk I lydro-Elekt risk Kvaelstofaktiesekskab. 
Nitrox> Isulpiiuric acid. 1 1,95S. June 13. (Nor- 
w;iy. 9S.IS.) 

Uiiber. I’urltiejition of alkaline chloride solu- 
lliiiis. 14,S75. .Iuiu‘ 12. 

Cnlon Espagiiol(‘. 11,405. t^oc I. 

\Vad4‘ (Koppers (5).). ManufacUin‘ of ammonium 
sulphat(‘. 1.2,7.57. May 30. 

COMCT.K'IK SCKCniCATIONS A(X’Kl’lEI). 

11,S()7 ilOlO). Hulln. Exlracliou of chlorine. 

(120,992.) June 4. 

297.2 (1917). Comp. Gen. d’Electro-Chlinie de 
Boz 4‘1. Product ion of hydi‘og(‘n. (127,018.) June 4. 

1297 (1917). Taylor and Scott. Manufacture of 
sulphuric acid. (127,()J7.) .Iiiiic 4. 

.58.57 (1917). Ma\t('d. Production of (‘oncentratod 
nitri(‘ acid from aininoni.i. (127,213.) June 12. 

(1007 (1917). lTarg('r and T(‘rrey. Treatment or 
piintlealion of mixtiires of h.\di’ogeii and carbon 
monoxld(‘ to S(‘j)i\i*alc the latbo', (127,009.) 

JniK' 18. 

0821 (1917). Morgan Concentrating siilphiirlc 

acid and otlau* li(pilds. (127,0,52.) .Turn* 18. 

7105 (1917). Dawson. Production of Glauber’s 
.salt and sulphuric acid solutions fi-om nitre cake 
(M(\ (127,077.) June 18. 

I. 5.59 and 1500 (1918). (Vd(‘rlK'rg, Backstrom, and 

Kv]l)(‘rg('r. Production of ;)mmoni;i. (127,002 and 
127,001.) June 4 

8812 and 10.1.52 (11)18). Wilton. M.anufactnre of 
sul|)h.Mtc of ammonia (127,298.) .Turn* 12. 

9128 and 912!) (1918). Linder. Manufacture of 
sulpliat(‘ of ammonia. (127,715 and 127,710.) 
.Turn* 18. 

9888 (1918). Andc'r.son. R(‘covery of cyanogen 
(•((inpounds .and/or snliOiiir from spent oxide. 
(127,128.) .Iune 4. 

11 ,.’179 (1018). Norton (\). Producing crystalline 
alumina. (118,000) June 12. 

II. ,5.21 (1918). Pratt Engimrring and I)Iaclilnc Co. 
Sulphur-burning. (118,097.) .Line 12. 

17,814 (1918). Grayson. IManufaclnre of sodium 
nil rite. (127,183.) June 4. 

VIII.- (H.ASS; (T^RAMICS 

Acri.ICATlONS. 

Adams and Adams. 14,710 and 14,711. XVc II. 
Corning Gla.ss Works Glass. 1,2, .508. May 28. 
(U.S., *28.5.18.) 

Fergu.s4>n. ApT»aialns for making glass. 13,500 
and 13,501. May 28. 

Untlield. Working glass. 13,208. May 27. 
Musiol. 14,1.55. 8Vc XIII. 

Riley. G.is - heated glass - moiling furnaces. 

1.2.. 218. May 27. 

lX.-BUILDING MATERIALS. 
Applications. 

Clark. Stone composition. 14,584. June 10. 
Concrete Construction Co. Building materials 
etc. 34,760. June 11, 

GrQnroos. Production of artificial stone or slabs 
of marble-like appearance. 14,182. June 4. 
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Lambert. Hardening and preserving impregnable 
soft woods. 14,789. June 11. 

Williams. Effecting colour change in wood. 
14,855. June 12. 

X.-MBTALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

Applications. 

Barfield and Wild. Crucible fiiniact^s. ]4,19o. 
June 4. 

British Cellulose and Chemical M.inufucturlng 
Co., Hotz, and Seller. Coating lead linings or sur- 
faces of vessels or apparatus for use in (heiuical 
processes. 15,0J4. June 14. 

British Thomson-Houston Co. (General Electric 
(\).). Annealing metal sheets. 11, lot, .lune 4. 

Coles. Continuous electrolytic production of 
copper wire. 1.1,247. May 2(). 

(Commercial Electrolytic Corporation. (Compound 
for cleaning guns etc. K{,.‘>T2. May 27. (U.S., 

2L9.1S.) 

Cooke and Tipler. Separating antifriction white 
metal from bronze cuttings, 11,712. June 11. 

Cunningham. Repairing aliiininluin or its alloys 
for electro-plating. 14,111. June 1. 

Eleuteri. Alloy. i;i,S(;o. May :n. 

Fanner. Alloy. 14,(Ki4. June 4. 

Frel and WurstenlM'rger. 1‘rotection of selective 
corrosion of tubes and machinery paits of copp(‘r 
and co})per alloys. 11,001. June 2. (Swiss. 1.0. IS ) 

Gaunt, Van Marie, and Gibbons Bros. Furmieos 
for heat lr(‘a(m(‘nt of metals. 11,517. June 7. 

Gretmk'y, and Vielo'rs, IJd. 4Cr<‘.al nuuit or pi'oduc- 
tion of nlekel. 1 l,‘{.‘i7. Jun(‘ 5. 

Hardy, Hunt, and Wiggl('sw(*i l li Fiirnaces for 
heal treahiK'Ut of metal artick's 14,215. .Bine 5. i 

Hurt('r. Manufacture of Iron and steel. J'l,ir)7. j 
.May 20. ! 

Jarvis, M.aiiiiraclure (d' si('<*l. 11,101. .Bine 4 

Ix.^a1hart, and Loek<‘, Bla<*k(‘ll, and Co. U(dlning I 
lead. i:i,rj)7. May 20. 

Marks (Iaiekeni)a<*h Bi’oe(‘s.M‘s, fne.) Minenil 
selective agent. 1 1..“.:{2. Jnne 5. 

Sfinlr<‘. Utilising blast furnac(‘ slag 11,020 
JllIU' 1. 

Tainton. Roasting ores oi- eoneeiil rail's. 11,!K0 
.Bin(‘ 12. 

COMI’r.LTK SPF(’rFI('\'l IONS A(<M"lin 

.501S and 002S (1017). lladlield .Maimfaclnre of 
steel. (127,202 ) June 12. 

JiolO and 11.21S (1017) Elmore Exliaction of 
li'.ad and zinc from (heir ores (127. till ) .Bim* IS. 

7120 (1017) H.\de. Jude, and Belli.ss and .Moreoni. 
Tnil)r('griat ing and coating m<‘tals witli olhi-r m<‘lals 
(127,004.) June IS. 

2070 (101S). siohie Elcflrie s(e<'l mannfactnn'. 
(127,000.) June 4. 

002S (101S). ('lark, .and Edi.'^on Swan Elect rie (Co. 
Treatm(‘nt of refr.aetoi’y iiK'lals and their allo.\.s. 
(127,708.) Jnne IS. 

0207 (R)1S). British (\, 

(G(*neral lOlecIric (Co). Brodnctlon of steel nlIo\s 
and tli(‘ eou.slitm'nts tlu'n'of. (127,11.5.) .inne 12. 

14,002 (101S). jA*a. Rendering eastings .and oilier 
metal articles non-})orons. (127,772.) June IS. 

15,044 ' (1018). Britisli Tliom.son-Honslon Co 
(General Electric Co.). Electroplating sBh'I 
articles. (127,177.) June 4. 

17,008 (1018). TTai’vey Gas I'Cnrnae<* Co., and 
Harvey. Has furna<-es for inhaling or melting 
metals. (127,181.) June 4. 

18,810 (1018). Mate >mtl Rourk<*. Furnaces for 
rendering metal articles non-o\ldlsald<*. (127,781.) 
June 18. 

21,542 (1018). Bloxam (Stabillmenli Blak. Tng. 

A. Pouchaln). Metallurgreal furnaws. (127,200.) 
Jnne 4. 

21,550 (1918). Griggs. Gpen-benrth and like fur- 
naces. 027,785.) June 18. 

2331 (1919). Ktevlts. and Kynoch, Ltd. Pyro- 


meters for measuring the temi>eratuiv of molten 
non-ferrous metals. (127,534.) Juno 12. 

XI. -ELECTRO-CUEMISTRY. 

Applications. 

Barfield and Wild. Electric furnaces. 14,102 
and 11,879. June 1 and 12. 

Coles. 13,217. Srr X. 

Grtvnley, and Vickers, Ltd. Secondary hattorles. 
11,318. June 5. 

Iloo^donk. St'condary dry battery. 13,980. 
June 2. 

lit'wis. Impregnation (»f electric cables, trans- 
Buniers, etc., and fibrous material used tbi'reln, 
witli insulating nn‘(llnni. 1 1,03 h 5. .Bine 4. 

Palmer. Elect rli* stoiagi' batteries. 13,485, 
May 2S. 

INnu'hain NegnlBe iihiB' for electric bat I cries. 
11,402. June 0. 

PolK'lialn N(‘g:i(l\e pkite for electric a<’cumu- 
lalors. 14,103,. Jnne 0. 

('OMl'Il.TK Sl’LClKn'A'i IONS A(X'Ll*'rFU. 

2070 (1018). Slobie. Sec X. 

8102 (1018). Gldliain and OUliunn. Galvanic bat- 
leric's. (127,370.) .Biiie 12. 

10,18,3 (1018). Wliil(* (Inilnslrlal Electric Furiuuv 
Co). Elect ri<' furnaces. (127,131.) June 1. 

13,024 (1018). Romleili. Electric furnaet's, 

(127,1.58.) June 12. 

1.5,011 (1018). British d'liom.soii-IIouston Co. 

Si'c X. 

XII. r.V'lS, OlL.S; WAXES. 

K \'I JONS. 

P<‘lleiin I.’), 170 85 e MX. 

Saner. 11,771 8V< II 

SB'ven.'^on. JJ<iuld soap lit, 727. May 3,0. 
O'hornher. .Maniila<*i iik' of soa]>s 11,205. 
June 5. 

Usinesde K('nlo‘l!H’H» See. .\non. Pr(*s.s(*s for oil 
oNlraetion (t<* I I.OOl June 12. (Belg , 20.1.10.) 
Wliitham. 13,8lo. MX. 

AVilliers (National lOledih' ProdnCs, l>ld.> 

1 1 \ drogt'iial ing oils 11,310. .inne 5. 

CoMPnai .SiK IHCA’l IONS AcCKP’IM). 

0201 (lOlS) Soe I'l.im;. des Gl\eeiines. Dlslib 
j ling gl.\<'eiin<' (123.:(I2) .Buu* 12. 

I 0i;i2 (1018). I’lani;. d<‘s Gl>e(‘rim'S. Distil 

j ling glv<‘erine (125. ,571 ) .Bine IS 

1:5,007 (1018). J.ackson ('rwllelu‘11 Process Co.). 
Ih'lining of oils. (127,150 ) .Bine 4. 

1 1„5.37 (lOlS) Phillips. Bxl raellon of oil from 
<*oMon .s<‘e<l. (127,178.) JniU‘ 12. 

Ml I PAINTS ; IMGME.Vi'S ; VARNISHES ; 
RFSINS. 

AiM’LK'VJ'IONS. 

Bl<>\ani ( 1 )urand <‘l IBigiu'idn). 1.3, ,'{50. Sec XX. 
('nv<k and Kerr. Maniilachin' (»f wat<*r-<'ol(>urs, 
ami ns'lliod of fixing lln'in on fabrics etc. 11,2.3.3. 
Jnne 5. 

Hoppers <'o Mannfnet lire of jiainf oi' tarnish 
and their Ingnslimiis 11,815. .Inne 12 (IJ.,S,, 

20.0 18 .) 

.Mnsiol. Enamels and rmimelllng. 14,455. 
Jnm? 0. 

Niven. Prodm-linii of p.ilids with metal base. 
13,7.32. May .30. 

Schmidt. Writing inks 1 IJO.S June 11 (U.S., 

25.7.18.) 

Wright. Paints for ns.* as iiml.'rcoats etc. 
14. .340. .Inm* 5. 

(’oMia.r.TF .SeKriFTf'M loxs .'Vccm'F.n. 

10,703 (1010). Xauton Fr^res el de Marsac, and 
3\‘.sse. Coating eoinposil ion, particularly for aero- 
plane cloths. (120.089.) June 4. 

3275 (1018). Soar. Producing direct i>ornianont 
n.aluial colour (*ff(‘cts by the action of light rays oa 
eheralcal matter. (127,083.) June 18. 
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14,022 (1918). Cnrblahley. Manufacture of lump- 
Wack. (127,770.) June 18. 

XIV. — INDIA-RUHRER; Gl'TTA-PKRCHA. 

AI’PLICATIO.NH. 

Foldonholnior, IMowman, and SchidrowUz. 
Maiiufaf‘liir*‘ of i jiIiIkt. Juno 2. 

Nl(‘lwnj. Rubber eoiufMiuiids. Juiip 2. 

XV. LEATJIFR: IlO.Ni:; HORN; GId'E. 

API'I.ICATION'. 

KnowI(‘H and McArthur. MauiifacUnv of tar- 
derlvjitivc tannirif; materials. 11,495. June 7. 
OoMi’LKTt: Si’Keii'iUATioN AocKmD. 

15,214 (lOlS). Rroad burst and others. »sVr V. 
XVI.- SOILS; FERTILISERS. 

AI’I’LK'A'UONH. 

Dederldi. Mnnu fact lire of fertilislng-uiaterial. 
13,(;S0. May 30. 

Fitzgerald. H^.Loiitlon of eertain waste products 
.In the manufacluro of concentrated fertiliser. 
14,412. June b. 

Fry and Wolf. Tnuilment of seeds. 13,774. 
May 30. 

Thompson (Comp. d<‘s I'hosphates de Constan- 
tine). Mechanical tn'atment of trlcalclc phos- 
phates. 1.5,025. Jun(‘ 14. 

XVll. SUGARS; STARCHES; GUMS. 

AI’CIJCATION. 

Sauer. 11.771. See IL 
XVllL FERMENTATION INDUSTRIES. 
.VecmcAiio.N.s. 

Bedford an 1 Rogi'rs. ]3,o.’»S. Sre XX. 

Gnoechl. 1.5, Lit. Sec XIX. 

Wade (H(Mis('r). Manufacture of alcohol-reduced 
b(‘verag(‘s. 1 1,2 IS. June 4. 

Weygang. Froductloii of fermented li(iiiors. 
11,158. June 4, 

(^OMpi.KTK Specification Accepted. 

17,193 (191S). Sloll. Mniiufaeture of iH‘roxydas(‘ 
l>repa rat Ions. (120,571.) June 4. 

XIX.-FOODS; WATER PURIFICATION; 
SANITATION. 

Applications. 

Erslev. Adaidlng oll-oakes etc. to human food. 
14,729. .liine 11. (Holland. 1.8.17.) 

Fitzgerald. Utilisation of certain w.aste products 
in the mamifuctim* of concent rated foodstutl’. 
14,413. .lune 0. 

Fry and Wolf. 13,771. See XVI. 

Onocchl. IToduetloii of yolk-of*cgg wines or 
liqueurs. 13,731. May .30. 

Naaml. Vennool.scli. Rrous. Drying A’egetaliles 
etc. 13,350. May 27. (Hollaiul, 13>».18.) 

Pellerlu. Maiiufactmv of margarine etc. 13,470. 
May 2S. 

INntcr and Snivtlu' Pivsm'ving [HTlshable food 
etc. during storag(‘ or transit. 14,000. June 2. 

Soanes. Aiiparatus for testing water. 13,100. 
May 20. 

Vernon. Storage of Hour. 14,.5.3l. June 7. 
Whltham. Manufacture of (“oeoa and chocolate 
and treatment of oil .seeds for rei^overing oil and 
by-pnalucts etc. 13,819. May 31. 

Complete Specifications Aci’Emm. 

12,582 (1017). Linden. Com])lete treat ment of 
sewage or contaminated liquid. (127,35.3.) June 12. 

0184 and 10,913 (1918). Saint. Saint, and Saint. 
Mnnufacturt* of eliocolate. (127,302.) June 12. 

8705 (1918). Molassine Co., and de Wlmlloy. 
Manufactuiv of food for cattle and other anlmais. 
(127,388.) June 12. 

8891 (1918). Fyers and Watkins. Preservative 
treatment of fish, (127,404.) June 12. 


9744 (1918). Linden. Apparatus for treating 
sewage. (127,419.) June 12. 

10,705 (1918). Ellis and Gardner. Apparatus for 
producing powders from milk etc. (127,752.) 
June 18. 

13,158 (1918). Terwen and Uoogenliuyze. Manu- 
factun* of decolorised, odourless and tasteless 
albumins from blood. (127,700.) June 18. 

10,131 (1918). Beer. Recovery and making 

cheese of the food matters in whey. (127,484.) 
June 12. 

XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

APPLK’ATIONS. 

Bedford and Rogers. Manufacture of alcohol. 
13,338. May 27. 

Bloxam (Durand et Huguenln Soc. Anon.). 
Manufuctim' of condensation products from form- 
aldehyde and aromatic (liTlvatives. 13,350. 
May 27. 

Davies and TcluTiiiac. 13,019. See 111. 

Davies and Tcheriiiac. Manufacture of alkyl 
sulphates. 13,020, May 29. 

Dreyfus. Manufacture (jf fatly acid derivatives. 
15,033. June 14. 

llcdstrom. 14,139. See Vll. 

linrny (Soc. CMiem. Industry in Basic). Manufac- 
ture of ullyl (‘st(‘r of 2 ph(*nylquinoline-4-carboxyli(: 
acid. 13,502. May 28. 

Soc. (^him. dcs Uslncs du RhOne. Manufacture 
of derivatives of ainiiiobciizoic esters. 13,700—2. 
May 30. (Fr., 20.0.18.) 

See. ('him. dc's Fsiiies du UhOne. Manufacture 
of mono- and dl-/Foxyeth.A iaminophcnol derivatives, 
13,703. May 30. (Fr., 25.0.18.) 

Soc. ('Iilm. dcK Usines du KhOue. Manufactun 
of ellu'real salts of (‘thyFuic lialogenliydrins. 
14,519. June 7. (Fr., 20.0.18.) 

Soc. Clilm. des Usines du RhOue. Mauufactim 
of su]).^tituted Ixuizoic (‘sters. 14,550. June 7, 
(Fr., 20.0.18.) 

Taylor. Emulsificalioii of oil of bmion etc. and 
water. 1 4,227. June 5. 

Thompson (Pouhmc Fr5res). Production ol 
benzoic a(*ld. 13,293. May 2. 

COMPLE'lE Sl‘ECIbJ('ATIONS ACCEPTED. 

5089 (1917). Daniel and Bregeat. Recovery ol 
ether, nl(*ohol. and acH'toiie from gaseous mlxtun^s 
(127,309.) June 12. 

10,110 (1918). Barbet el Fils et Cie. Recovery ol 
waste ether and alcohol vapours from the atmo 
sphere of factories etc. (117,259.) June 12. 

XXL PIIDTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Blount and Payne. Photographic simsltisei 
paper. 13,314. May 27. 

Greem; and O’Mallcv. Colour photography 
14,0:11. June 10. 

Lars(‘u. Producing screens for the production ol 
half-tone negatives. 14,990. June 13. (Ger. 
29.0.18.) 

COMPLbTlT. SpECIFICA’IION ACCEPTED. 

3275 (1918). Soar. Sec XIII. 

XXII.— EXPLOSIVES ; MATCHES. 

Complete Si'ECTitcation Accepted. 

4219. (1918). British Dyes, Ltd., Turner, ami 
Dean. Treatment of waste acid liquors from ex 
plosive works. (127,039.) June 4. 

XXni.-ANALYSIS. 

Application. 

Scanes. 13,106. See XIX. 

Comi'lete Specification Accepted. 

0892 (1917). Bassett. Detecting the presence ol 
hydrogen in gaseous -mixtures. (127,050.) June 18, 
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I.-GENERAL; PLANT; MACHINERY. 

Furnace; High temperature , u lth oxidising 

atmosphere. B. Potlazius. Z. augew. Chom., PHD, 
32, 14(5—147. 

TiiK walls of the furnace ohninlK‘r arc built of 
fairly large blocks of fused zireonia froinl from 
iron. Volatile iiDi)urit!c.s arc readily removt'd from 
the zireonia during the ojx'ratioii of the furnace. 
The simce bt'tween the blocks and (he outer cylin- 
drical iron casing is tilled in with lumiis of zircoultc^ 
earth or zireonia, to whicli about one-third of the 
linely iKOvdered material is adtled. About 1% of 
boric acid is added to facilitate the binding together 
of the lumps at a fairly low temix'ratiire. The 
bottom part Is fdled in with (‘oars(‘ sand. The 
heating gas is delivered to a numlH^r of burials— 
4 or S — arranged within th(‘ material surrounding 
the chamber in such manner that the Haines have 
a circulatory motion imparted to them. The 
burner oriHct‘.s are made of cxeeeilingly well burnt 
zirconium oiidde, this btdng produced by heating 
zireonia in aVi electric or blast furnace through 
which a current of air i)ass<‘s. The burners are 
lik(‘wise supplied with air or oxygen under pres- 
sur(‘, heat reeuperution Ixdng achieve<l by coiling 
the suprdv piiies In tlie space surrounding tlie fur- 
na(‘o chamlx*r. They are easily removed and re- 
new(Hl when necessary. If the diameter of the 
furnace chamb(‘r exceed 10 cm, the cover should 
lirefernbly be coinpo.sed of a number of thin seg- 
ments of zireonia supported by im'aua of thin rods 
of zireonia from a cov(*r of fireclay arranged above. 
For .small(‘r furnac(‘s a one-picKM* cover of zireonia, 
25 (*m. tliick, may Ik* employed. Tlie furnace la 
operated at first with gas and air. and ulti- 
mat(dy the air is entirely replaced by oxygen. 
Ordinary liglding gas or hydrocarbon vaixmrs may 
be employed, and a temiXTalure apiiroachlag 
2.700° C\ can 1 k' attained.— .T. S. O. T. 

DUsrl engine. Neumann. .See Ha. 

Patent-s. 

Furnace. L, .Toulx^rl, Paris. Bug. Pat. 120,212, 
10.10.18. (Appl. 17,124/18.) Int. Conv., 19.10.17. 
A FUUNACE designed for the combustion of finely 
divid(‘d fuel is constituted of a stepiHxl grate con- 
tained Avitliin a chamlxT, the upikt end of which 
is closed. The powdered fuel is placed upon the 
grate, which occupies the lower part of the cham- 
l)er, and the air newssfiry for combustion is brought 
into contact with the bottom face of the grate. 
Tlie distillation gases pjiss downwards through (he 
mass of fuel and burn under the grate. The com- 
bustion products are discharged into a chimney, 
preferably after passing through a Jacket enclosing 
the furnace.— J. S. G. T. 

Filtering-apparatus, particularly applicable for use 
icith thick liquids, plastic, and colloidal materials. 
Naaml. Vennoots, Vereenigde Nederlandsche 
Rubberfabrleken, Doorwerth, Holland. Eng. Pat. 
122,(127,2.1.19. (Api)l. 115/19.) Int. Conv., 25.1.18. 
The filter-plate Is formed of a number of concentric 
rings, mounted within a casing and provided with 
projections, so that when the rings jire in position 
concentric jiassages are formed betw'een them. One 
side of each ring may be wholly or partly cylindrical 
and the other side conical, the projections being 
formed on the conical face and abutting against the 
cylindrical portion of an adjacent ring; or, bolh 
the inner and outer faces of the rings may be 
conical, but of dltferent Inclination, so that by 
relative axial displacement of the rings the concen- 
tric passages are reduced or enlarged,— W. H. 0. 


Filtering and straining liquids [e.g., petrol]: Appa- 
ratus for . II. L. Milner and A. R. Hcoby. 

Ix>ndon. Eng. Pat. ]2i;,417, (1.5.18, (Appl. 7583/18.) 

A .NUMBEU of discs with ttmlral annular bosses pro- 
jecting upwards and annular rims projecting down- 
wards are elanuxal tightly, together with inter- 
leaved chamois leather or other filtering medium, 
between a stronger iHittom disc and the top cover 
of (he containing vessel hy means of a vertical l>ei*- 
forated hollow stem. Tlie outer coutainiug vessel 
is larger than the discs, and jmssagt's arc provldtHl 
so that the liipihl to Im' filtered can pass from the 
hollow stem up through the chamois leather and 
out of the bottom of llic vessid or vice versd. 

-R. M. V. 


Filter pres.>i for sludge [peat], operated hg com- 
pressed air. (}. Doering. Rerlln. tier. Pal. .‘109,942, 
19.10 17. 

A (lUAVEi, llller-bcd Is arrangi'd upon a tabU-, above 
which is a Indl which is movi'd uj) and down verti- 
cally by a piston. An endU'ss baml pmvUU'd with 
shovelling and bni.shing arrangcmeiils passi's over 
llie surface of llu' tilli'r Ixxl .\t cither (uid of the 
table are vertical plates which move up and down, 
being operated by a cog whoid and lc\t‘r arrangc- 
iiHUit, horizontal sliding jilati's serving to seal tlie 
ehanilK^r during the motion. Ry means of Ibis press 
large ninssea of sludge can be dehydrated economi- 
cally and rapidly. -.T. S. G. T. 


Filters irlth movnUlc litter masses; Flushing of 

. II. Ib'iscrt G("r m.b II., (Viln-Rraunsfeld. 

Ger. Pat. 211,128 , 27.1 IS. 

I'me fiushlng water is didlvmvd under pressure to a 
cliatuher und<‘rnenth the filter bt‘d. A vertical 
chanmd. increasing In cross s(‘ctlon upwards, 
extends the length of the long axis of the filler ami 
serves to dellviu* the (lusliing watiT to the filter bed. 
the water (lowing In paralbd courses to right and 
left.— .T. S. G. T. 


Reft igeraiing machines ; Separation of oil from the 
refriqeiant in - -. R. S. MctHcllau, (Hilcago, 111,, 
IJ.S.A. Eng. I*at. 12(M)92, 21.1.18. (Apj)!. 1292/18.) 

Paut of the oil is removed from tlie refrigerant in 
the condcnsin- (sis* Put. 1,201,208 of 1910; this 
.T., 1910, 1200) under the Influenee of the cooling 
im*(lium. A .sealed siitliori pipe allows the ll(|uefled 
ri'frigerant to be withdrawn from the upper part, 
of the layer of (‘ondensod llfinld, while the oil is 
drawm oil’ from A further quantity of oil 

Is separated in an expansion valve, where a portion 
of the comleiised refrigernnt Is n Rowed to vaporise 
by expansion, the cooling effect thus prmluced enus 
lug the oil to separate.— W. II. C. 


Tnhe-mills for grinding ores and other malerials: 

Conical . H. W. Ilardlngc, New York. Eng. 

l»at. 120,111, 20.1.18. (Apj)l, 7059/18.) 

A TUANsvKUHE HCT(‘en Is jirovldcil midway between 
the niM^x and the base of tin* conical disrliarge end 
of the tulie-inlll. In order tliat the nitlon of the 
screen may not lx* hlnden'd, (lie fine material which 
passes through is at once removed, cilh(*r hy suc- 
tion through a pifK* which proJfM-ts through the 
hollow trunnion, or by lifting blades attai'hed to 
the Inner side of the coiu] Isdween the screen and 
the discharge tnmiilon. Another method of effect- 
ing the discharge Is by perforating the cone Just 
beyond the screen so that as tlie mill rotates the 
sifted material pasw^s out Ihrough the perforations 
into a receptacle placed below.—W. H. 0. 


B 
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Grinding or reducing suitable minerals or materials: 

Machines for . F. F. Wliltham, So^rby 

Brldse. Eng. Fat. 120, S51, d.j.lH. (Appl. 

10,010/18.) 

In u diHC grlml<‘r (kcc Eng. Tal. 18,710 of KWH; tills 
,1. 1002, 11.7.“)) the (liscH an* [)rovi<l(‘(l with rings of 
(llarnoiHi or othor ,stia|><‘<l loctli ongaging with oach 
olluT HO that tla* i»assago lor I ho nmtorial to be 
ground 1h zigzag In sliaiM* and gradually decreasing 
111 hIzo, O'hc iiialc rial is dlsohargcd by the fanning 
action of \aiicH provhicd on tlu‘ rotating bottom 
(llw which is not inount(‘d on a shaft, but is siip- 
IKulcd on a hall bc.iring and drlvmi by bevel gears 
[irolcclcd hy a tlaiige on the boss of the bottom disc. 
(Iteh'rciK'c is directed, In imrsuance of Sect. 7, Sub- 
secl. 1, of I la* ratentsand Designs Act, 1007, to Eng. 
Pal. 1722 of 1S7S.) - dt. M. V. 


(hiuflrr. (h IE .lolllz, Denver, (’olo. US. Fat. 

i,:50i,'ito, ‘j2.t.io. Apph, i:;:his. 

Iloui/oN'rAr i)erforat('d drums close<l at one end are 
drlvi'ii eomiiarat Ively slowly hy solid shafts: the 
material Is moved forward ami ground by siilral 
convejors mounte<l on sleeva* shalfs re\olving the 
reverse w'ay to and faster than tin* drums. '^Fhe 
shafis and drums an* contaiiH'd in and supported b> 
a casing, oulsldt; which is ilie neet'ssary g<‘arlng. 

- It. M. V. 

Grinding mill. .1 A Fair, 'rampa, Fla. U.S. Fat 
i.;!ut,(;:i7. 22 1 iii. appi.. 1 2.1s. 

A sn\f'T Inclined !<» ll»e \crlical carries a tapered 
rotor, engaging with a lap(‘red slu*!!, the smalh'r 
(llameler being low(‘r; bolh rotor and shell are 
formed of sevei'al rings firt)\l(led with sjiiwil cams, 
so Unit any luridng movciiK'nt binds (In? parts lo- 
g(dh<‘r moiv lirmly. Allernallvt'ly, or In addition, 
the parts of IIk' siudl may U' connected by verth-al 
bars which an* also <*ngaged by (he spiral cams In 
such a way (hat (he parts are held more lirmly 
tog<*thor If the rings rotate.- F. M. V. 


Fa/rcmcr. H. .1. Slu'lton, St. T.ouls, Mo. U.S Fat. 

1,202,222, 20.1 10. Appl.. 411 18. 

In a imlverlser of (h(‘ type in which r(‘Volvlng 
hammers are mounted in a cylindrical grinding 
chamber, a pocket for bna'ign material is formed 
iH'lween the walls of the inlet duct and lh<‘ grinding 
chamlwr, opeidng Into the forirn'r.— F. M. Y. 


Dehgdiating and dr.^i(‘ralin(i upparut U .T. Fov, 
liondon. Eng. Fat. FJli.l'I.I, 2 2.18. (Appl. 7i*82/18.) 
Tuk tra>H on which the material is supported are 
provided on bolh sides wllli a liingcd or |)ivol('<l 
fiiember to o[>erate the llai>s which a<'( as d:nnp(‘rs 
controlling communication of the tra>s with (he 
air supply and discharge chambers. - II. ('. 


Drping apparatus. M. F. Eoewensh'ln. N(‘W' York 
Eng. Fat. 12t*..7IS, 2.1 IS. (Amd. Td/lS 1 
A NUMMsil of <*ndless coiueyors an‘ sirranged one 
al>ove tiu' other In a easing, and bi'tween (In' cariy- 
ing and hlU* portions of (mcIi con\eyor Is arranged 
a horizontally eolh'<l jtipe eon\eylng liot gases of 
combustion. The pipe coils are enclosed by iipiHT 
and lower {dates, forming chambers tlirougli whleli 
pure air can be blown, (lie air {)assing out through 
perforations lii (be upper plates immediati'ly under 
the material to be <lrled. Fy means of pl{H‘s with 
branches and inirlltlons tin* eond)U8tjon gases are 
eansed to How in series (hnmgh all the coiU'd j)li)es, 
and the material to be dried also travel.s in series 
over all the conveyors, but the {Hire air, which may 
bt' heated beforehand, pas.s('s through the chambers 
In parallel.— It. M. V. 

Evaporator [or drper]. V, O. Stover, Waynesboro, 
Pa. U.S. Pat. 1,285,832, 211.11.18. Appl., 6.1.18. 
Tuk apparatus consists of a hollow base divided 
into com{)artment8 each provided with a heating 


unit. Above and communicating with each com- 
partment of the base are three chambers, the two 
outer ones being inclined to the vertiail in opposite 
directions. The material to be drhKl is placed on 
removable trays in the three chambers, the trays 
in the Intermediate chamtH*r having a greater capa- 
city than those In the outer ones. Air heated in 
the hollow basti passes upw'iirds through the cham- 
Ix'rs, each of which is {)rovld('d with a dami>er. The 
fresh material l.s i)huvd on the trays in the outer 
chambers, and wdien partly (Ui(*d is transferred to 
the trays in the intermediate clminlK'r. 

Drper: liotarp oven and . A. .lohnson, Fattle 

('reek, Mich. U.S. Fat. 1.228,1)25, l.-l.F). Appl., 

22 4. IS. 

Eu'ii end of a eylimlrleal drying oven is i)rovlded 
with a hollow' Inuiuioii Hut)ported on rollers. The 
o}M*n ends of the ludlow trunnions are (*]osed hy 
batlle-idales, HUf>]>orted indei)eiideiitly. The mate- 
rial is Introduced into tin* oven through an inclined 
slK)ot, wlilch projeels through one truninon, and is 
dlschai‘g('d throngli the other trunnion.— W. II. C. 

Drping apparatus. i\ W. Iloltmann, l^hlladi'lidiia. 
Fa. US. Fat. J, .202, 11)2, 21). 1.12. Ai)pl., 8 12.17. 

A noui/(»\”i \i, <lrying ehamlM'r of annular cross- 
.s<‘ctlon is mounted on anti-friction devices. Tin* 
emis of tin* <lrying chamber are closi'd by plates 
provided With a series of ports which, by the rota- 
tion of (he <lryer, an' t)rougl!t into n'gister w’ith 
discliarge {massages in a .stationary memlK*r. Fluid 
may be i>as.se<l through tli<* cent 1 a! spa('e eJie]o.s(*d 
hy tin' inner wall of the dryer.— J. S. G. T. 

Drii ifdmtion : Apparatus for cU vlro-o.'^niotic — . 
Ele<4ro-()sinose A.-(U (Uraf Schwerin Ues.'), 
Ferlin, (lor. Fat. 211,022, 21 10 17. 

In elect ro-osmotle dehydration apparatus, c.7., of 
the tilter-|)ress ty{)e, blocking n{) of coiuluils etc. 
outside the deliydration regioji pioju'i* occurs ow'ing 
to the depo.sltion (d’ deh.vdrated matt('r. Such stoie 
{Migcs arc jjrevented by electrically insulating tlu' 
conduits ('tc. whicli conic into contact willi the 
material to be (b'hjidrali'd. - ,1. S. (1. 

Recordimi the suppUf of litiuid to ehnnical o) othci 
plant; Apparatn.s Jnr (luhonaUcallp - — . , 1 . 

'rurner and K. (). Fames, IIiiddi'rsrK'ld. Eng. 
Fat. 12(5,202, 2.7.18. (Ai»p]. 11,222/18.) 

Tuk Ibpdd Is <li.seharged from a tank through a 
sifOion, w'hich is of largc'r bore than the Inpiid iiik't 
pil)('. When the liquid lias risen sutiiciently to 
i-ause the siplioti to act, a lloal o[K‘rat(‘s a switch 
so as to close an electric circuit. Tills actiiati's 
a iM*n on a recording drum and indicates each 
di.schargc of the lank hy a short line. As (lie 
h'vel of the liquid falls, the tloat drops again and 
the circuit is broken. As the siphon is of largci* 
bore lha!i the inlet pljic, the tank emi)ties itself at: 
I'ach discharge and the siphon is stopped until the 
lank Is Fill again. The quantity of liquid flowing 
out at ea<-h discharge is measured, and this figure, 
umltlplled by the numiM'r of marks on (he drum, 
gives the ({nantity discharged. (lleferenct^ is 
directed, In imrsuauee of Sect. 7, Snb-seet. 4, of the 
Fateiits and Designs Act, 1207, to Eng. Fat. 22,221 
of 1211.1— W. II. C. 

Surfaee condenser for condensing .steam and other 
vapours and jnethod of operating the same. E. 
Morterud, Torderdd, Norway. Eng. Pat. 126,505, 
1.10.18. (Appl. 15,260/18.) 

Condensers of the type wherein the vapour to be 
cooled flows in a tube surrounded by a jacket of 
cold liquid, suffer from the defect that the 
velocity of the vapour to be cooled diminishes 
from Intake to outlet, owing to condensation. This 
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defect is removed by operating the condenser with 
a little more steam or other vapour than can be 
condensed In a single flow, and auuhictlng the 
uncondensed steam or vaixmr from the outlet end, 
back to one or more points Ixnwetm the inlet and 
outlet of the eomh'user. The steam or vapour te 
be returned Is withdrawn from tlie out ltd end of 
the condenser by n»eans of a fan or similar devii-(‘. 

— J. S. (1. T. 

Caiali/sinfJ inaivriaL E. Wtdntraub, New York, 
Assignor to (JeiKu-nl Elettrit? Co. E.S. Pat, 
l,209,r.41, S.4.1!). Appl., LV).:hlS. 

The claim is for a calalyst formetl of “ tibrox " 
tsillcon oxyearblde, this J., 1015, til.a) impn‘gnated 
with nicktd.— W. II. C. 

Heat insulation: Method of and apparatus for ~ 

R. A. Fessendtm, P.nK)kllne, Mas.s. U.8. Pat. 

I, 301, (ho, 22.1.10. Appl., 0 il.Pi. 

A HEAT Insulator for a high-leniiH‘ratuve chamlK'r 
consists of a coating ftirmed by heating an alloy 
composed of a mi‘tal of higii iiM'ltlng |M)lnt, such 
.MS a mtMal of the iron group, and a metal such as 
chromium, whos(‘ oxidt^ is a good tlu'rmal insulator 
at liigh tempera turt's.—.l. S. (1. T. 

DistiUinq apparatus. E. A tJraham, Harbor 
Springs, Mich. P.S. Eat. 1 .:!02,:i(;:}, 20 1.10. Appl , 

II. 0.18. 

.\n air comprtvs.sor is arrangt'd within a tank con- 
taining lh(‘ litpdd to be vap<iriM'd, Tlie liquid Is 
vaporised by lu'at from the all* eompressor a ml tin* 
vapour is eondeiised in a roll eooltsl by tlu' <‘om- 
pres.sed air expamllng through a jet. -R. M. V. 

Tempemt Hi e vhanac'i ia (pises; MethofI of obtain- 
ina . Apparatus for e r< hanpiuff heat. \. S 
Ramagt'. l)e(j(»ir Mieh. PS Pats t\) l..’;02.1‘JU 
and (It) 1,;!()2,i:!l, 20.1.10. Apjd , 3.12.ir.. Re- 
new(Mi 2().‘I.10. 

(N) In the fraetioiial lirjm'faet ion (»f a ndxtnrt' 
<»f two or more gas(‘s, tlie gastsins mixture is e\- 
fiandMl adiahal iejilly in siieeessUe eliargixs, tlie 
('barge undiu'going (‘xpansion Iwing siirroniidcMl 
with th(‘ lU'.xt succeeding nn(*\|>anded charge, a 
lu'at exehangi' lielng tlierehy (‘fb*el(Ml ImOwcmui lht‘ 
respeellv(‘ eliargi's. As a result of tlie enmulatlve 
cooling elT(*ct the lenifMM-at nrc of tin* mixture is 
rcduciMl ill stages in such uaiuner that th(‘ various 
gaseous const It muils may be s(‘j);nalcly liijuefhMl 
and rccovcr(*d. (id Jn an ajiparatus for tb<‘ adia- 
batic expansion of gases, tlu' gas eompressor is 
surround(‘d wdtli a cooling eliainlK*r, Ihrougii whlcli 
the eompri'ssed gas is caused to elKMilate, passing 
thenc’c to the (‘xiiansion device wdilch is surrounded 
by a tank Jidapted to contain a teniperatiire- 
ehanging fluid, an outlet Ixuiig provId(Ml for tlie 
(!oole(i gas,— T. S. G. T. 

Reaction column. G. Otto und Co. Gcs.m.b.TI., 
Dalhausen-Ruhr. Gor. Pat. 3011,07.%, 8.2.18. 

The column is composed of two co-axial hollow 
cylinders, th(^ Inner of xvliieh rotates about a vor- 
tical axis, and is built up of a number of cylindrical 
sections. Cups, hoods, and seraiiers are carried 
ni>on the outer surface of the Inner cylinder, and 
some may, If desired, Ix^ attaelied to the inner 
surface of the outer cylinder.— J. H. G. T. 

Rendering liquids homogeneous; Process and 
apparatus for with simultaneous concentra- 

tion therein of gases. W. G. Schrbder, Dlnkers- 
bUhl. Ger. Pat. 309,976, 30.10.17. 

Tick liquid to be rendered homogeneous Is contained 
within a closed vessel provided with a stirrer which 


preferably rotates along wdth the voasid. Air or 
other gas under prt'ssure Is fn contact with the 
lliiuld, whicli is thereby forced through tine lissures. 
CoiKXMit ration of gas in the Ilipild and liornogiuielty 
of the latter are thereby simnitaueonsly achieved. 

— J. S, G. T. 


I'raporutioii of lii/uids; Apparatus for the . 

Ekdvtri/iCilswerk Eon/, a A.-G. In Rasid, and 11. 
Danneel, Rash'. Switzerland. Ger. Pal. 310,242, 
20 0.17. 

IiV\eou\i'mN Is efieeUMl in a vi^ssid having the form 
of an inverted tone, to wlilc'li tlu' llfiiild Is miplilled 
from a r(‘s«*ivoir. tlirough a pipe (‘oniKrtlng the 
reservrhr witli tlu' apex of tln‘ cone. An eleclrle 
heating coil is arraiigiMl o\er llu‘ surfao' of the 
ll(|uid wltliin the evaiioratiir Tn eouse(|U(Mi(\* of 
lh(‘ (‘oideal form of tin* <wai»oration vessel, an In- 
cnMise in the dlslamv U'twMvu tin' Iieatlng coil and 
the surface of evaiiorallon is aeeompanl(‘il by a 
diminution of the area of the surface and th(‘ [>ro- 
cixss is tli(‘n‘b.\ ivndeied more regular.— J. S. G. T. 


Boiler seale; Method for diminishing the deposi- 
tion of ■ - ill steam boilers, preheaters, etc., 

hg c!('( tiolgsis. (). Rumuh'l, Rerlln. G(>r. Pat. 
310,812, 23 I.IS. 

( ’oxmu'i I x(; suhslanees which are not decomposiMl 
by (*k‘etr<0\tie aeiioii, and which do not attack tin* 
walls (d lh(‘ boiler, are added to tin* walcT (*mployed 
in^ th(* bolk'i*. Eor this purpos(‘ colloidal solutions 
of imdals, Hueli as zinc oi’ nlurnlnluin, or of grajihlte 
or carbon may he used. .). ,s. G. 'l\ 


Klcetneal puiijieahon of gases; Process for the 

. ShMiKMis SelmeK(*rl weik(‘ Ges, in. b. II., 

Rerlin. Ger. Pat .lU.m, 10.1.18, 

The usual proe(Mlnre for lli(‘ (di'ctrleal deposition 
<»f lin(‘ i)artiel<‘s from gasi's Is improv(‘d by suitable 
atljustmenl ol ilu' g.is pn^ssuix* to the* electric 
t(‘nslon eiiipIoy(‘d. 'Tlu* Iilgli(*i* tlu* ('hu t rode poten- 
tial (‘uiployed, tlu* smaller slionld b(* tin; gas 
pressniM*. ,1. S, G. T. 


I'llteiing tanls \ foi separating oil «m/ water], IT. 
Ten Winkel, New York. Eng. Pat. 120,574, 4.11.18. 
(Api»l. 18,008/18.) 


IJrapoj (iting Idrging] moisture - containing 

materials; Process of . .Apparatus for 

eiaporaling Idrgina] moisture - containing 
materials. Evaporating \drging] system for 
nKtisiure-eoniainiug materials. G. }). Harris, 
Pmyonne, N..T. II.S. Pats. (a) 1,200,508, 
(a) E2ir»,r)00, and ((*) 1,200,510, 4.3.10. Appl., 
11.11.1.5. (a) and (e) ReruwviMj 10.7 and 4.11.18. 

^EE Eng. Pat. 23,201 of 1011; this J., 1010, 241. 


Eurnaee. H. Rafehebu*, ,Sh(‘rldan, Wyo. IJ.S. Pat. 
1,200,000, 11.3.10. Appl., 28.5.15. 

See Eiig, I’at. 120,522 of 1018; this .T., 1010, 1 A, 


Apparatus for subjecting matter to the action of 
gases. i:ng. Pat. 120,773. Nee VII. 


Apparatus for treating substances. U.S. Pat. 
1,298,790. See XU. 
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IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Handed hlturninous coal; The four visible in- 
yredients in Sfudirs in the composition of 

coal, Ao. /. ,M St(>i>eH. Troo. Boy. Hoc., 1919, 
B, 90, 170 tS7 

As !i coni rlbul ion lownnls n more cxnct kuowkKlge 
of till* “ pliysio^M.ipliy of coni .sections,” details are 
fjlveii of tin* niniToscopic and microscopic features 
of the font* r*on.slil m ills of wliich British palseozoic 
“ sire, iky ” lilMiiiiinons coal was found to lie com- 
powd Alllioimli not actually homogeneous or 
analogous lo tin* crystals In a r(K*k section, the 
/‘omiioncnls were sutllclently well charucteriH<*d for 
.se]iaralion in a comparatively pure state by hand, 
and also sliowial marked dlllerences in apiKUirance 
and structure under the microscope. In efTect on a 
pilot ograiiliic i)lat(‘, and in ladnivlour towmrds 
various solutions. Th<‘ const Itueiits are provision- 
ally d(‘Hignnted “ fusaln ” (the equivalent of 
” motlu'r of coal” and “mineral charcoal”), 
“ durain ” (“dull” hard coal), “clarain” (bright 
coal) and “ vllrain ” (Iirlillant , with conchoidal 
fracture*).- W. 10. V. B. 


Ammonia produelioii h}i the (jnslfiotttion of coal and 
voke in the pirsenee of steam and air. H. Sal- 
mang. Dissertation, Aaclion, 1914. Z. angew. 
(4iem., 1919, 32, US. 

WuKN coke containing 101% nitrogen and 0-89% 
hyelrogen was gasltled in an atinosph(‘re of carbon 
dioxide, of (lie nitrogen content of tiie coke gasl- 
lled, 21% was converted into ammonia when 
thoroughly dried carbon dioxide was used, tbe 
corresiMUidlng figure's for orellnarily dried and inoi.st 
carbon dloxlele being re'Six'Otlvely 3*4% and 171 7(>. 
The effect of steam alone is shown in the following 
table :~ 


r<*mporalniv, 


etranirt of steam I’orrontajfo of 
tot frrm. of irasl- gMUod nitroiren 

(lod carlioii prosenit iw Nll.i 


of the gasified nitrogen present as ammonia when 
coal is gasified at 900® 0. in the presence e>f steam 
and air. A table of results obtained with various 
coals is given, the p(‘rcentage of the nitrogen gasi- 
fied as ammonia varying from 73—95% in the 
absence of lime, to 81%— 90% in the presence of 
lime. The steam present was usually 10 kilos. i)or 
1 kilo, of coal gasified. I^ess of the gasified nitro- 
gen was present in the form of ammonia in the 
case of peat coke than was the case with coke 
derived from coal. The addition of lime however 
liicrea.scd the yh'ld about lOO^o- The carbon-nitro- 
g(‘n ratio in the coke was the same at tin* end 
as at the commencement of the gasification luocess. 

-J. S. G. T. 


Uydrocarhons; Contributions to the chcmistrjj of 

. I. Occurrence of cthijlcne in nature. .1. 

Tansz. Z. angew. Chem., 1919, 32, 139—140. 

Thk gases from a Bechelbronn iietroleum well are 
shown to contain 0 004 — 0 005% of ethylene. The 
latter was separated by absorption in mercuric 
acetate solution and after llbt'ratlon from its mer- 
cury compound its composition was determined 
by the method of Dbbtdohde and de Castreau (thi.s 
.1., 1911, 1091). As a proof that no propylene or 
butylene was present, the action of the gas in 
inhibiting the absorption of oxygen by phosiihorus 
was iletermined. A mixture containing 0 4% of 
the olefine immediately caused the nprK'aranec of 
phosphorescence in the phosiihorus pliKHte. whieii 
agreed with the limit at which synthetic ethylene 
allowed phosphorescence to appear at tiie same t(‘m- 
lierature (18® 0.). The presence of 0 OI 74 of propyl- 
ene inhibited the oxidation, whilst the same effect 
w'as obtained by the action of a trace of the three 
butylenes.— C. A. M. 

Diesel cnyinc; Investigation of the . Thermo- 

dynamic study of the production of oil yns and 
the mlrture. K. Neumann. Z. Ver. Deuts. Ing., 
1918, 62, 700—711, 722—720, 70;i -708. Chem. 
Zi'ntr., 1019, 90, II., 480—481. 
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The following tal)l<' givt*s the pereeulage of tin* 
gasified nitrogen pies<'nt as ammonia, wlien tbe 
gasilloaliou was carried out in an atmosphere of 
steam and air, ealcium carbonate or ferric oxide 
being In some eases added to llu' coke : — 


added lo Pu* 
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Vnder given condilions of ammonia eoneentration 
and duration of luaitliig. (lie velocity of decom- 
position of ammonia in the presmict' of steam la 
about ith— wluit It is In tbe presence of 
nitrogen ami ab.senco of steam. The yield of 
ammonia la increase*!] by the presence of steam and 
a coilslderable exivss of air. Calcium carbonate 
has a similar effi'ct. Addition of lime in general 
increases somewhat (from 0 lo 12%) the percentage 


The vaiioiir pressure curves of various oils won' 
determined. Tar oils derived from lignite and coal 
were vaporised in a steel cylinder containing air, 
and the constitution of (he oil-gas and its 
d(*i>endenee upon pressure, tenqx'rature, and time 
determined. The results Indicate that oil-gas 
derived from tar oil is composed principally of 
methane, ethane, hydrogen, heavy hydrocarbons, 
and carbon monoxide; carbon dioxide and nitrogen 
are almost m'gligible. Tbe concentrations are 
functions of the temix‘rature and pressure, the 
proportion of lieavy liydrocarbons decri'aslng and 
the proportions of methane and hydrogen increasing 
with rise of tenqieraturo. The valuation of oils for 
power purposes on the basis of their hydrogen con- 
tent is not decisive. Oils with low hydrogen con- 
tent may yield oil-gas containing much hydrogen 
and methane. The formation of the gas-air mix- 
ture in the Dlesi'l engine is dependent, upon tbe 
injector action and the velocity of vaporisation of 
the oil. The production of the mixture is facili- 
tated by fine atomisation of tbe oil. The velocity 
of vaporisation Is greater in proportion as the 
specific gravity and latent heat of vniiorisatlon of 
the oil are smaller and the saturation pressure 
greater. The greater the variation of vapour 
pressure with tenqH'ratiire, the greater the velocity 
of vaporisation. However, oils with too steep a 
vtiponr pressure curve and high vapour pressure 
at low temperature, are -not suitable for use in 
Diesel engines, as by their turbulent evaporation, 
tbe air necessary for combustion may be displaced, 
and a poor mixture result. Cracking of the heavy 
hydrocarbons Into simpler constituents Is, in 
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general, accompanied by brisk oil-gas formation. 
Oils derived from lignite are more suitable for use 
in Diesel engines than those derived from coal, 
owing to the fact that formation of oil-gas from the 
tormer oils commences at a lower teminu-ature. 
The resi)ectlve velocities of formation of oil-gas 
Horn paraffin oil, heavy coal tar oil, and anthraivne 
oil are in the ratio 10 : 2 : 1.- .1. S. (1. T. 


-10° C. and 1*7% (m.pt. 32 5°— d.) iit - 15° 0. 
The sum of the two precipitations Invariably ex- 
cetKls the amount obtaliiHl In a single precipita* 
'tion. Pre<‘ipltatlon with bnlanone (sp. gr. 0812) 
at -5°C. affords a good means of determining the 
proportion of liartl and .soft wax In paraffin eandles. 

-0. A. M. 


Mineral oils; Soap content of refined , 
.J. Marcussou. Mitt. k. Materialprllf., 1018, 30, 
271^280. 

Alteuations in the methods of reliiiiiig mineral oils 
^\hich have been introduced during the last four 
^ears have caused the rellned j)ro(lucls to contain 
a considerable amount of alkali soap. As a rule 
the amount of soap in mineral oil can Im' deter- 
mined volumetrlcally, but this method was not 
applicable to marine engine oil prepared from 
(iermau crude oil. This oil had sp. gr. 0 0250 at 
and contained 0 01% of arid (as SO^), and 
0 020% ash. It was completely soluble in iM*tro- 
leum spirit and the soap was not decomposed by 
shaking the solution with hydrochloric acid. To 
determine the soap the following gravlmelrie 
method was used -A solution of 50 grms. of the 
oil in 3 vols. of pelroleum spirit was shaken with 
successive portions of 22 c.c. of 50% alcohol 
(7 time.s in all), until the exlnicl left no appre- 
ciable residue. The united alcoholic extracts 
were shaken with ladroleum spirit, to remove dis- 
solved oil, evaporated, and tlu' residue of soap 
(017%) was dried at 105° 0. and weighed. The 
(ombined acid In the soap had Iodine value 8-2 
and acid value 157-5, and contained a con.slderable 
ltroiK)rtlou of sulphur. From the a.sh In the oil 
the amount of soap was ealciilated to In* 015%, 
ronx'spoiiding witli the molecular weight (35(»-<>) of 
the acid. As a rule when the amount of ash Is 
small Its weight imiltlidled by 5-2 gives, with suffi- 
cient accuracy, the amount of soup.— 0. A M. 

Paraffin iiad\‘ Determination and fractionation of 

hfl means of hutanonc. F. Schwarz. Mitt. 

k. Materialprllf., 1918, 86, 241—248. 


Asphalts: Composition of natuuil and arti/letal 
— . .1. M.n-eusNoii. Milt. k. Materialprllf., 1918, 
36, 209- 230. (See this J., 1910, 1099; 1918, 403 a.) 
Aatural asphalts -The asplialtogcnlc acids in 
natural asphalts are brown tarry products (x>n- 
talulng \ariablc proportions of .sulpliur. Tb(?y 
form sparingly soluble sodium salts. Hy loug- 
continued lu'atlng at 2tMF (1 the\ are eonverted Into 
anhydrides, whilst at higher lemperatiires sub- 
stances r(‘S(‘mbllng asph.-illems are formed. 
Asphaltogenl(‘ acids from Trinidad crude ttsphalt 
closely n^semble the acids obtained by b(‘atlng 
Texa.s [xMroIeum oil in the air. In the true nsi)halt.s 
tlie amount of asi)hall<'nes is less than that of tli(‘ 
Itetroleum resins and oily sub.stane(*s together. For 
examide in the ease of Trinidad asphalt It was 37% 
its against .51% of oil and resin, and in Iteriniida 
asjthalt 35-3% as jigalnst 5.3%. The pro- 
imrtion of ndneral maltm* also 1 nil nonces the 
character of naliintl asph.'ilt, liKTeasIng the 
llrnmesM and giving a malt surface, whilst 
pure bitumens stiow a poli.sJuHl surface. The 
mineral matt(‘r in 'ITlnldad asphalt ranges from 
3.3 to 55%. Fat distillation t csiducs.-~il}ii sul- 
phur comjMMinds In the r(‘sldnes from the distilla- 
tion of fats, unlike those In natural and ixdroloum 
{iHphaltH, an* not pn*clpltatcd by mercuric bromide 
solution, and this reaction may be used for detect- 
ing |K‘tr()leum i)itcli in fat fdtcli. The following 
table shows the eomiM>sltIon of typical fat pltcb(!8 



A METHOD of del(‘rmlnlng paraffin wax Is bas<*d on 
the observation (this J., 1912, (1.3) that a hot solu- 
tion of mineral oil In methyl ethyl ketone (biitan- 
oue) yields a dei>oslt of lairaffin wax on cooling. 
Ihire anhydrous biitanone dissolves a eonsiderable 
amount of paraffin wax, even at low ieniiH*ratiires, 
and it Is necessary to add about 1 .3% of water, 
which raises the sp. gr. of the hutanonc from 
0S0(> to 0-812 at 20° C. From 1 to 5 grms. of the 
distillate (or less when a large amount of paraffin 
wax is present) Is dissolved in the smallest ])0S8lble 
amount of butanone (sp. gr. 0-812 at 20° 0.) in a 
test-tube 25 to 35 mm. In diameter, and the solution 
cooled to about -20° C., aud treated with a suffi- 
cient quantity of the same chilled butffnoiie to i)re- 
clpltate the paraffin wax, without causing any oil to 
separate. The precipitate is traiisfei r(‘d to a filter 
previously chilled with a mixture of Ice and salt, 
washed with the butiiiione, the temi^erature of 
which must not exceed -15° C., and continually 
stirred with the thermometer during the filtration. 
When free from oil It Is dissolved otT the filter 
by means of benzene or petroleum spirit, the sol- 
vent evaporated, and the residue weighed. As 
a rule duplicate results agree within 0-1 to 0-2%. 
By fractional precipitation of the paraffin wax 
with butanone (sp. gr. 0-812) first at -10° C., and 
then at -15° C., results more comparable with 
works’ practice ai*e obtained. For example, a dark 
machine oU which yielded 61% of paraffin wax 
(m.pt. 40°— 42°0.) In a single precipitation as 
described a^ve, gave 5*8% (m.pt. 42°-^*5° 0.) at 
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The test of Donat h and Margosches will show 
whether a fatty acid or wool fat distillation residue 
Is present : — 10 grms. of the sample Is boiled for 
30 mins., beneath a rellux condenser, with 50 c.c. 
of N/2 alcoholic alkali : If a cryslalllm* depo.slt Is 
formed above the insoluble pitchy eonstituents tlie 
presence of wool-fat pitch is indicated. The 
crystalline substance consists, not, as siipiMj.sed by 
Donath and Margosches, of a cholesterol (compound, 
but of the alkali salts of hydroxy acids. A so- 
called pitch-gum ” prejjared by heating a fat 
distillation residue with about 10/6 of .sulphuric or 
nitric add at 240°- 2,50° (\ (dec Fat. 817,299), 
to obtain an <‘luRtic mass, (-on si sled of 05% saponi- 
fiable matter, mainly oxidised fatty acids, whilst 
the unsaponifiable matter was a heavy oil. Asphalt- 
enes were not present. An elastic in.sulatlng mass 
made by heating stearlne pitch with sulphur at 
about 155° O. (Eng. Pat. 3045 of 1894; this J., 1K94, 
531) contained 35% of substances soluble In chloro- 
form. The soluble t>ortiou was a soft pitch with 
an acid value of about 10 and contained 66% of 
snponlflahle substances. It contained sulphur, but 
did not give the mercuric bromide reaction of 
natural and petroleum asplialts. The Inaoluble 
portion conslgted of about 26% of aaponlflable 
matter, the remainder being barium sulphate added 
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a filling material. CoaMr pitch.-A sample of 
hard coaMar pitch contaliicHl :^Sub8tan(^s 
In chloroform, 27; benzene-soluble tar resins, 
21; chloroform-solubh! tar rosins, 4 5; pyridine- 
soluble tar rcHiiiH, 2-5; phenols, 1; and hydrocar- 
bons and noulral Hiibstancos, 44%. 1 he resins of 

coal-tar plb'h soluble in benziuie and chloroform 
melt when healed, wlier(‘as those soluble in pyri- 
dine swell up like the asphaltenes of natural 
nstdiaJI. All thive consist largely of carlmn, with 
some hydrogen and oxygen, together with traces 
of sulphur, but no nitrogen. When heated with 
strong siilphurie acid they yield water-soluble 
sulpho acids, whereas p(‘troleum resins and 
asphaltiuK's form insoluble acids. They also yhdd 
sfmrlngly soluble formolltes on treatment wltli sul- 
phuric acid and formaldehyde. The iodine valm* 
of the resln.s soluble in benzene and chloroform is 
alK)ut 2t) (approximately the same as that of 
asphaltenes). On treating the benz(m<‘ solution of 
the resin wdth an etluTeal solution of ferric 
chloride a dark i)reelpltate of a double comiK)und 
of the resin and ferric chlorld(‘ is produc<‘d; It Is 
soluble in pyridine. Similar pn'clpitates are given 
by iK'troleum resins and asidialteiu's. When the 
iKmzene solution of the lK*nzen<*-.soluble resin la 
heated to 10(f' the colour changes from 

red-brown to d(‘ep brown or black, and a large 
proi)ortlon of the resin itecoiiu's insoluble in Inm- 
zene and in chloroform. On this reaction depends 
the n^slnilleation of coal tar. Th(‘ Insoluble con- 
slituents of eoal tar. wliich consist maiidy of ele- 
mentary earl)on, also eonlaln tar r<*sins. ( oal 
cornea nean'st lo (he ]iyridln(‘-solnble 
wlour, solubility, and elenumtary composition, 
whilst the chloroform-soluhl(‘ resin Is Intermediate. 
The reactions of the conl-lar resins, and the be- 
haviour of th(‘ir nitro derivatives, points to llndr 
having a eyelle or polyeycllc stnieture, with (he 
oxygen i>rohal)ly comhlned in bridge formatlfui. 


Waffhing cguno/;ca conipoundu fiom gaicK. Uertels- 
mann. Noe VH. 


Crude-oil still. T. B. Murray, New York. U.S. 
Pat. 1,302,200, 29.4.19. Appl., 7.U.10. 

A VEUTICAL tubular coking still for crude oil regis- 
ters at the lower end with a ooke receptacle, which 
extends horizontally and projects through the wall 
of a casing, the projecting part being provided with 
a removable door.— A. E. 1). 


JJrsulp fill) iff big petroleum oils; Process of . 

E. E. Cobb, Jersey City, N.J., Assignor to 
Slandard Oil Co. U.S. Pat. 1,300, NIG, 15.4.19. 
Apid., 11.9.15. 

Element \K\ sulplmr la removed from petroleum 
by lieating the oil with an alkali sulphide for 1 
to .3 hrs. at 1G()°— IIHF F, (71°-SSO Ck).~-A. E. D. 


fjiihtienhng oils; Treating iraste and other for 

the. elimination of sulphur and in the case of 
waste oils /or the elimination of other impurities. 
J. L. Mantle, Morrv Hill, St a (Is. Eng. Pat. 
120, .SS2, lO.O.iS. (Appl. 14,li73/18.) 

W,\STE and other lubrieatlng oils eonlainlng sulphur 
are treated at about 100° C. with barium chloride 
in the proportion of 1 oz. of the salt to 1 giillon 
of oil. ITior to heating, the wmiIct and heavy im- 
jmrllles are settk^d out. The lemiwratiire Is main- 
tained until tli(‘ surface of the oil is clear and frw 
from scum; the oil is then lilten‘d through asbestos. 

-A. E. D. 


Power produet ion; Vse of solid fuel for . A. C. 

Miehie, Newcastle-upon-Tyne, .and E. (i. Weeks, 
Northnnd>erland, Assignors to C. 11. Merz and 
W. Mel^ellan, London. U.S. Pat. 1,301,900, 
29.4 19. Appl., 2.3.1S. 

See Eng. Pat. 117,290 of 1917; this J., 1018, 490 a. 


(his-producer. E. S. Huntley, Friezland, Queims- 
land, Assignor to iia‘ llamiHlen (ionenrry Coi)i>t‘r 
Mines, IJd., MellKmrue, Australia. U.S. Pat. 

i.;:oo,8;i!t, bi i.io. Ai»i»i., 23.2.10. 

See Eng. P.d. 100,(*»31 of 1010; this J., 1017, 447. 


Patents. 


Lignin fuel from sulphite-cellulose irosti’ Ij/es; 

Plant for the prepnnitiou of . E. Miirbe, 

GOrlUz. Cler. Pat. 310.S0S, 21.1.14. 

The lignin is discharged from the antoelave by 
means of a jet of water Into a filtering arrangement 
of the nalu’iv of a funnel with a perforated plate, 
after which the iwu’tlally drained mass Is trans- 
j)orled by a bucket and band conveyor lo a plant 
of knowui type for drying and tninsporllng moist 
material whilst exiKislng It to the action of moving 
fine gases. The solid lignin precipitate as it comes 
from the autoclave Is in the eorreet condition to 
form Its own filtering bed and allow's the waste 
Ihiuor to flow away rai>i(lly — J. E. IL 

Hulls; Hrrapina apparatus for [oil — A. A. 
Ashworth, (\»n\‘yvllle. Kans. U.S. Pat. 1,390,517, 

15.4.19. Appl.. 18.2 IS. 

ScuAPiNO elements are i)r()vhled In contact with the 
fire-plate of the still. The scraiK'r oscillates and is 
I'etalnoil within tin* transverse area of the lire- 
plate.— A. E. D. 


(las-producer. T, H. Wollaston, Maiielu'ster. U.S. 
Pat. 1,393,527, 13.5.19. Appl., 19.1.18. 

See Eng. I'at. 11.3,025 of 1917; this J., 1918, 170 a. 

Dislilling crude oil and other hgdrocai hons; Pro- 
cess of and apparatus for . A. F. G. P. ,1. 

von Groellng, (’olle.v ville, Kans., Assignor to Atlas 
Process Co., Ine., New' York. U.S. Pat. 1,295,088, 

18.2.19. Api>l., 23.4.1.5. 

See Eng. Pat. 10,713 of 1911; this J., 1915, 1045. 


[Luhneaiint^] oil; Process of separating [from 

impuritiesl C. J. Skidmore, Brooklyn, N.Y., and 
P. F. Conerly, New’ York. U.S. Pat. 1,302,094, 

29.1.19. Appl, 2110.14. 

See Eng. Pat,, 11,781 of 1915; this J., 1910, 528. 

Afi.ring apparatus [for refining mineral oils with 
acid]. J. Bogaerts. Sutton. U.S. Pat. 1,302,294, 

29.4.19. Appl.. 21.10.18. 

See Eng. Pat. 110,705 of 1917; this J., 1918, 405 a. 


Htiils [; OP - — ]. A. A, Ashworth, CoffeyvilU*, 
Kans. U.S. Pat. 1,300,548, 15.4.19. Appl., 2.3.18. 

A ROTATING agitating device maintains an annular 
coating of oil in a horizontal tubular still. An 
oil outlet Is provided which serves to define the 
thickness of the oil laf^r.— A. B. D. 


Filtering petrol. Eng. Pat. 120,447. Hcc I. 
Filter-press for peat. Ger. Pat. 809,942. See I. 
Detergents. U.S. Pats. l,301,662--3. See XII. 
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Ib.— DESTRUCTIVE DISTILLATION t 
HEATING t UGHTING. 

Patents. 

Heating of gaseous fluids. A. C. lonides Jiin 
Ivomloii, En^^ Pat. (Appls. 7l»5S il 5 IS* 

aud 1U,827, 30.11.18.) 

The iiiveiitioii comprises a combustion chainlK^r 
wherein supplies of gas and air in (‘orn‘ct propor- 
tions for c‘omplete mnbusflon are burnt. The pro- 
ducts of (x>mbustlon are passed through an external 
tubular m(‘mber and discharge at a lower level than 
that of the coiuhustlon zone. Tlie (‘ombustion 
chamlK‘r and tubular luemlHT are eiielostal within a 
duct in which the gaseous fluid to lx* heated Hows 
in general in counter current to llie produds of the 
ga8LH)U8 combustion. The prcxlucts of combustion 
may If desired passed from the lulmlur memlxT 
into an outlet pijxi c-ontained wltliln a Hue througli 
which the air or other Huid to Ik‘ heated Hows. 
Jn a moditication, the Huid to l)e heated passes 
upwards through an annular duct which is con- 
nect^Hl at its upper end witli a co-axial outlet pij>e 
pas.sing through lh(‘ combustion cliamber, the luxv 
<lucta of combustion luissiiig <lownwar(ls over both 
surfaces of the annular duct. A numixu- oi‘ lu'aters 
may be arranged within a common casing, through 
which the air or the gas to bt^ heated jai.sses. 

- J. S. (i. T. 

Tungsten [incandescence] filaments: Connecting 

to electrical cond lectors. ^Plie Ilritish 'riioiu* 

.son-IIouston Co., fjld., Loudon. From (leiieral 
Kh'ctric Co., Scliencctady, N.Y , U.S.A. JOng. 
Pat. 32(1, -141. 4 3.18. (Appl. 7511/18.) 

A TUNOS'IEN lilameni is M)njiect('d to a conductor 
of softer metal Ijy pinching a portiot) of ih(‘ tda- 
ment so as to eriilx'd II In tlH‘ conductor, and app\\- 
ing a pa.st<‘ comprising powdered tungsten, watiT 
glass, and a “gettet.” containing pho.sjiliorus, to 
th(‘ joint.— IL N. 

Filament lamps; Klectriv [incandescence \ . 

A. CojKdin, LnlUdd. and Tiie Edison Swan Elec- 
tric Co., Ltd , London. Eng. Pat. 12t),18;j, 14.5.18. 
(A|.i)I. 801)4/18.) 

A sri’i’oitr Is arranged to project within the lamp 
bulb from tlie usual glass stem, the ('iid of the sup- 
]KU't carr.vlng nai pliosphorus or other sul)stan<*<‘ 
euii)loyed for muil ralising tlie occluded gas, the 
])hospliorus or tlie like being located ciuit rally and 
in close proximity to the jiolnls of connection 
betwiHui the fdameut and the leads,— It. N. 

Carbons for eleehic arc lamps; Manufacture of 

\\ Ileape, TiOndon, and IL IL Orylls, Wey- 

bridge. Eng. Pat. 120, ()73, 5 2.17.’ (Appl. 

1802/17.) 

CxRiioNs for (‘k'ctric arc laiup.s tire impregnated 
with an organic salt of calcium by Immersion in 
a solution for 2 to 5 hours, the strength of the 
solution being such that the finished carlKUis will 
contain between 05 and 1% by weight of calcium 
oxide. The carbons are submitted to a further 
action of the Impregnating solution In a vacuum 
for about 5 hours, after which they are surface- 
washed and dried. They are finally wurmcMl to a 
moderate temiierature In an oven, and suiisequently 
baked in airtight retorts at about 1000°— 1100® C. 
8tugar or a colloid Is added to the calcium salt 
solution to prevent exudation of the calcium salt 
during drying of the Impregnateii carbons. The 
treated carbons are specially useful for search- 
lights, the efficiency in regard to concentration 
and production of light and consumption of power 
being considerably Increased.— B. N, 


Electric lamps and other twawm tubes; Leading- 

in conductors for incandescence . K. OhtanI, 

Tokyo, JaiMin. Bug. Pat. 12(5,859, 12.7.18. (Appl. 
11,485/18.) 

Lkouno-tx conductors, for electric lamps and oUjor 
vacuum tubes, arc* manufactured from nickel, by 
lu‘atlng the metal to al)out 1400® (L, i.c., aliove 
the temix'raf lire iiecv'ssary to remove o<'Chided 
ga.ses, in an alinosphen^ of nllix)geii, or one Im 
which oxygen Is absent, or in a vacuum for alK)ut 
10 mliiutes, Th(‘ nature of the metal Is changed 
so as to render it Impervious lo attaek by sintered 
gla.s.s.— IL N. 

Heating liguid by means of heat produced bg chemi- 
cal reactions in closed Vi'sseis; Vroeecding and 
apparatus for II. 'rurn4(lnl, Geneva, 

Switzerland. V.S. Pat. 1.30;i,01S. 13 5.10. AppL, 
23.3.18. 

See Eng. Pat. 117,001 of 1018; tills .T., 1010, 21)U. 

Waste irood pulp liquors. U.S. Pals. 1,208,47(V- 
1.208,481 ami 1,208,504. See V. 


ffl.-TAR AND TAR PRODUCTS. 

Dimethghuiphthah nes of coal tar. K. Welssgerbor 
and (>. Krulier. Uvv., 1J)10, 52, 310-370. IL 
WelssgerlxT, ibid., 370 — 371. 

'Ibih heavy oil fnicllon, b.)4, 200'- 205° 0., Is purl- 
lied hy alleniate fiiict loiiat lou ami agitation with 
small (jimntltlcs of cold, eoueiuil rated suljihiirlc 
acid, ami lluui stirnxl w ilh OOVi, of Its weight of 98% 
sulpiiuric acid for 8- 10 hours at Jihout 40° (L The 
pasty mass of suljihonlc acids is sejiarated and 
mixed with a III tie water, wh»*n a solid sulphonle 
acid is d(‘iK)sltiMl. 4'hls Is crystalllsiMl from 
sulphuric acid ami liyilrolywaJ by steam at 330° — 
140° iL, when LO-dImet liylmiphtlmlem^ distils over 
as an oil, !>.pt. 202° 20.3° 0., sj). gr. 1‘0050 at 15° C. 
'Phe iion-ery.stalline sulphunic acids are lieaUMl at 
J50°— 100° (L for a few liours, causing som^* di'slr- 
ablc isom<‘rlsations, ami submitted to steam distilla- 
tion as above, when a mixiurc of solid and liquid 
hydrocarbons pas.sixs over, q'lui solid mixture 
usually lias m.pt. aboul 50°— 00° E., and Is often so 
rich in 2.0-dimclhyhiaplithaleiie that this may be 
isolated by fractional crystallisation. Generally, 
ho\v<‘ver, the solid Is suI|>boimted at 135° — 140° C. 
and the product ]K)ured on ice, wlnui a sparingly 
soluble sulphonle acid soon crystallises. This is 
Iiydrolyscd i>y sUxim as IxTore, giving th(‘ known 
2.tLdimetli.vlnuplitlial(‘m*, m.pt. 110°— 111° C., b.pt. 
201°— 202° (L, Hlri‘aily prepartMl by llueyer and 
Villlger from ionone. Tlu* liquid sulphonle acids are 
also hydrolysed, when another mixture of solid 
liydrocarboiiH is obtaliKMl. 'i’his Is again sul- 
phoriated at aboul 40° (\ and Ihe i>asty jiroduct 
cr.\slallis(*d from 30';/, sulpiiuric acid, when two 
sulphonle acids are oblalncd whicli yield 2.7-dl- 
imOhyliiaphf haleru* on st(‘amiug, m.i)t. 0(I°-97°G., 
b.i)t. 202° C. On one occasion, a sulphonle acid was 
accidentally obtained from the liquids accompany- 
ing the 2.0-dlrnelhylna])hthalcn(‘siiljdi()nic acid, 
which gave 2.*Ldlmel hylnaphthalene (the gualene 
of gualacum resin), m.pt. 104°— 105° C., on steam- 
ing. The coal tar fraction of b.pt. 220°— 290° C. l.s 
usually r<‘gnrded as being deficient in solid con- 
st II uenis, but It now appears from this investigation 
that /?-methyl- and l.tLdlniethylnapbthnlenes are the 
only genuine oils prewmt. (So(i also J. Chom. Soc.» 
1919, i., 315, 318.)— J. C. W. 

Diesel engine, Neumann. See IIa. 
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but produces acetylanthranillc acid if an excess of 
the oxidising agent is employed. This proves that 
tiie acetyl groups in the red dye are attached to 
nitrogen, which helps to explain the dl\’^rgeuce in 
colour from indigo. 0-AcetyIindoxyl forms indi- 
rubln when oxidised by perhydrol in acetic acid 
solution. By acetylatlng o-tolylindigo-white and 
oxidising the product by nitrous fumes, dlacetyl-o- 
dlmethylindlgotin has been obtained. This crystal- 
lises In orange-yellow tablets, m.pt. 178° C. (See 
further J. Chem. Soc., 1919, i., 225.)— J. C. W. 


IV.- COLOURING MATTERS AND DYES. 

. 1:0 difrs; A inrtliod for the put iflcation of ccrtuin 
II. A. Luhs. .1. IiKl. Eng. Chem., 1910, 11, 
159. 

The dye, contaluiiig inlm‘ral mat tor from the 
Kultlng-out process, Is dissolved in a little water 
and the solution is tiltered, boiled, and mixed with 
solid sodium acetate until the dye is almost com- 
pletely precipitated, and then the precipitate is 
sucked as dry ns possible on a tllter and lM»iled with 
95% alcohol, when the remaining sodium acetate 
la extracted. ''Phe im‘thod has bt'cii satisfactorily 
employ(‘d In the case of Brlllljint Congo It, (kuigo 
Bed, Azorubin, etc., and it Is designed for the pre- 
paration of dyes for pharmacological ex'iHTiments. 

- J. C. W. 


Jmliu ficricn; New iHomcridcH in the . G. 

Heller. B(‘r., 1919, 62, 457-440. 

AVhen the methyl ether of the lactlm form of istitln 

(II) is heated wdth benzene at 200°— 205° C., it is 
partly converted into the Isomerlde (I), and partly 
demethylated and transformed Into a new isorneride, 

(III) , designated “ Isatlnone,” crvstallislng In dark 
honey-coloured prisms, m.i)t. 220° C. (decomp.). 
This is a feeble base but It dissolves slowly In N/2 
sodium hydroxide, and from the solution 50% acidic 
acid precipitates another isomerlde, “ isatlnol,” 
(lY), in orange-yellow tlocks (m.pt. 255° C.). 


./CO--. 

c.h/ >> 

NxrnTT.r 


CO 


NCII.' 

/V'\ 

CoH,/ O ^CO 

\n./ 

111 . 


.CO. 

II. 

o '^c • on 

\n / 


(Sec furlher J. ('hem. See., I'.tlfl, 1., 2S2.)— J. €. W. 


JsonitrosoaccUinihdrft avd their condensation to 
isatins. T. .Sandinoyer. Ilelv. Chim. Acta, 1919, 
2, 234-242. 

When a freshly prepared solution of hydroxylamlne 
sulphate, made frmu sodium bisulphite and sodium 
nitrite by Kaschig’s method, is boiled with anilines 
and chloral hydrate, isoiiltrosoacetanilides are 
formed, NIIAr.(X).('II :N.01I. The majority of 
these compounds, if the ortho-ix)sition is unoccu- 
pleil, give exivlleiit yields of Isatius when heated 
with concentrated sulphuric acid at ten)i>erature8 
ranging from 55° to 100° C. and then diluted with 
water. A large number of examples are tabulated. 
(See further J. Chem. Soo., 3919, i., 318.)— J. 0. W. 

Dincetylindipotin. D. VorlUnder and J. von 
Pfeiffer. Ber., 1919, 62, 325-^329. 

N-Acktilindoxyl yields dlacetyllndlgotln when 
oxidised by the requlalilpe amount of permanganate 


Tri phenyl methane dyes; Vat like reduetion products 

of the . H. Wieland. Ber., 1919, 62, 880- 

886 . 

The basic triphenylmethanc dyes are readily 
reduced by sodium hydrosulphite in aqueous 
alkai'ine solution to colourless salts wliieh are re- 
oxidlsed to the dyes with extraordinary rapidity 
by air; the proiKU’ty is shared by the acid dyes such 
us Aurin, the phthaleius, and Fluorescein, which, 
however, are somewhat more slowly attacked by 
the reducing agent. The pure sodium salts have 
been isolated In the cases of Crystal Violet and 
Malachite Green, and that of the former appears to 
have the constitution [(CH JjNC^UJjC.SOjNa or 
[(('H,)^NC„HJ,C.O.SO.Na. The first phase of the 
react Ion probably consists In the addition of SO^Na 
groups at either end of the quinonoid system, fol- 
lowed by ellraluatlon of sodium chloride and sulphur 
dioxide. Wlien the sulphinates are heated with an 
excess of alkali, the solutions lose their autoxidlsa- 
bllity and the leuco coiiH)Ounds are formed, the 
sulphlnic group being eliminated ns sulphite. In 
the autoxldatlon the main i)ortion of the sulphoxyl- 
group is eliminated ns 8uli)hite and the precipitate 
wddeh is formed contains considerable quantities of 
eur])inol which, hoYvever, Is not a primary product 
of the change. - n. W. 


Photosensitisiny dyes; Intermediates used in the 
preparation of — . /. Quinoline bases. L. A. 
MlkesUa, ,1. K. Stew^art, and L. E. Wise. J. Ind. 
Eng. Chem., 1919, 11, 456—458. 

'I' HE parent bases for the production of the photo- 
siMisltisiiig dyes, rinaverdol, IMnacyanol, and 
Dleyanin are quinoline, 2-methylquInoline, and 2.6- 
and 2.4-dimethylqulnollnes. The w'ell-known re- 
aellons by which these are obtained from aniline or 
toluldiue have bt^en studied and certain modifica- 
tions introduced so that they may be prepared on 
a fairly large scale In the laboratory. The chief 
innovation Is that extractions with ether are 
employed instead of steam distillations.— J. C. W. 


Photosensitisiny dyes; Intermediates used in the 

preparation of . II. Quaternary halides. 

C. 11. Lund and L. E. Wise. J. Ind. Eng. Chem., 
1919, 11, 458-460. 

The quinoline bases mentioned in the prec*eding 
abstract are treated with an e<iuiinoleeular quantity 
of methyl or ethyl Iodide in a round-bottomed flask 
connected to a reflux condenser, care being taken to 
modify the reaction by cooling when It has once 
set In, except in the case of the bases with methyl 
In jK)sltlon 2, which require prolonged heating on 
a w'ater bath.— J. 0. W. 


Photosensitisiny dyes; Synthesis of . Pina- 

verdol and Pinaoyanol. L. B. Wise, E. Q. Adams, 
J. K. Stewart, and 0. H. Lund. J. Ind. Eng. 
Chem., 1919, 11, 460-468. 

The authors have prepared about 16 dyes of this 
type by following the Instructions of the original 
German patents. Their product Pv J is identical 
with the German Pinaverdol or the Sensltol Green 
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of the Ilford Co. It is made by slowly adding sodium 
methoxide solution to a solution of dry quinoline 
meth iodide and 2.C-dimetliylquinoUne mothiodide 
in boiling methyl alcohol, and allowing to cool 
slowly. Another product, Pc IX, is identical with 
Piiittcyanol or Sensltol lied. It is obtained by 
adding a mixture of sodium hydroxide and formalin 
to a boiling, alcoholic solution of quinoline and 
quinaldine ethiodides, air l>elng iirst exi)elled, then 
diluting somewhat with boiling water, and allow- 
ing to cool slowly, when lustrous, blulsh-grtHui 
needles are deposited. Tliere is no rt'al evideiuv 
that quinoline ethiodlde enters into the reaction 
at all, and if it Is i-cidaced by i>otassium Iodide, a 
dye, Pc X is formt‘d, tlioiigh in poor vleld, whlcdi 
is very probably identical with Pc IX. Pc IX, like 
Pc I, Is a quaternary iodide. If transformed into 
the chloride by reaction with sllv(*r chloride in 
coucemtrated hydnxdilorlo acid, It gives Pc XII. 
which is more soluble than the iodide.- J. C. W. 


manufactured by diazotislng ooiniKiunds of the 
general formula \K-SO,.NiI.X and 

coupling the dlazo-comiiound witli a coupling com- 
lH)ucnt. X is n hjdrogcn atom or a substituted or 
uusubstiluted aryl residue; or it may be an ahiino- 
sub.stituted aryl group and the tetrazo comixmnd 
prodiiml from It coupled wllli two mok'cular pro- 
portions of a coupling coniiHiuent or one molecular 
pn>porlIon each of two coupling comixmeuts; or It 

may Ik* a residue of the lyiK? 

\\liich tlu* aryl nsidiic 11‘ may Ik' Identical *or not 
w ith the residue II. The protiuctlon of the metallic 
comismuds may lu* carried out in substance or on 
the libre according to Eng. Pats. 2t), 4(10/12, 1011/15, 
ir., 127/15, 15.450/15, 10.80:1/15. or 104,046 (this J., 
11)13, 005; 1910, ;101, 1101, 12rK5; 1917, 78, 642). 

-L. L. L. 


Coiujo dyes and adsorption as the preliminary phase 
of chemical union. E. Wedekind and II. Rheln- 
boldt. Ber., 1919, 62, 1013—1021. (Compare 
Wedekind and Rheluboldt, this J., 1014, 787.) 

Tiiu iHdiaviour of the blue solution obtained by 
treating Congo Red with acids towards various 
colloids has been examined. Acid gels which are 
fi'(*e from electrolytes (silicic, metastannlc, titanic, 
tungstic, molybdic, and vauadic acids) neither 
adsorb the Congo dye acid nor caum; any change in 
colour on heating; on the other hand basic gels 
(oxides of zirconium, thorium, aluuiiiilum, 
lantluiiium, zinc, beryllium, iiou, and chromium) 
adsorb the dye acid and, when lieated, assume the 
red colour which is characteristic of the salts. It 
ai)pears probable that (he Congo acid belongs to the 
weakest class of acids and that aqueous solutions 
of (’ongo Red, in coiis(‘quenco of hydrolysis, always 
contain a greater or less amount of the red, azold, 
frt‘e CViiigo acid which is transformed by hydrogen 
ions into the blue iusoluble isomeride. The 
adsorption of the Congo acid is attributed to the 
formation of a primary adsori»tion compound of 
the free blue acid which, when warmed or pre- 
served, becomes converted (probably througli the 
red acid) into a complex salt of acid and base. 
The i)lienomenon thus gives an exiierlmental con- 
lirmatlon of the hyixithcsls that, particularly in 
lietcrogeueoiis systems, chemical action is preceded 
by the production of an adsorption comiiound 
(Baylls.s, tills J., 1911, 1093). Similar behaviour Is 
obs(*rved wdth other dyes such as Benzopurpurine 
4 B, Benzopurpurine 10 B, Naphthalene Red, 
Benzo-Orango R, Congo-Corluth G, and Congo- 
Corliith B.-II. W. 


Colour research; Some possibilities in . A. E. 

Everest. J. Soc. Dyers and Col., 1919, 36, 144— 

148. 

Now that acenaphthene, phenani hrene, and carba- 
zole are obtainable commercially they offer In their 
derivatives a wide and little studied field for colour 
research. The author indicates the general lines 
of develoi>ment already recorded In the patent 
literature and elsewhere, and the possibilities for 
future investigation.— G. F. M. 


Copper compound of suhstuntivr urtho-[hydr\ftxyazo 
dyestuff and process of makiny same. E. Ander- 
wert, II. Fritz.sciie, and II. Svliobc*!, Assignors to 
Society of ('bemlcal Industry In Basle, Switzer- 
land. U.S. l»at. l,292,:kS5, 21.1.19. Appl., 4.11.16. 
A SOLUTION of a substantive o-bydroxyazo cotton 
dyestuff eontalulug a 2.6.7-aiiiinonaphlbolsuIphonlc 
coHiponenl Is (rt*at(*(l with a copper comiKiund. (See 
also Eug. Put. 12,9.32/15; this J., 1917, 382.) 


Purpurine and similarly constituted anthraquinone 

compounds: Chlorination of . L. B. Uolllday 

and Co., JAd., Huddersfield, and H. D. Law^ 
Rastrlck, Yorks. Eng. Pat. 320,627, 2.7.18. 
(Appl. 10,787/18.) 

CiiLoKo-DEUiVATiVEH of bydroxynuthraquluoues are 
oblalned by (lie action of suUdiuryl chloride, in 
pr(‘Heiice or In absence of Iodine, on Purpurine, 
Alizarine Cyanine R, Alizarine Green G, Antlira- 
cene Blue W.R. or the siilphonated derivatives of 
tliese compounds. The chlorination is carried out 
by heating In nltrobtmzene solution under a reflux 
condens(*r. The nitrob<?nzene Is removed by steam 
and the product filten*d off and washed. With the 
sulphonaU*{l coiniKiunds, the nltroben^me is dis- 
tilled off from the reaction ninss and the product 
precIpitaU^d by salt or iwtassium chloride. Accord- 
ing to tlie conditions one or more of the hydroxyl 
groups is replaced by chlorine. The following table 
gives examples of the dyeing value of the products 
wlien applied to wool : 


C1il(nlnat-eil 
product from : 


Mordant 


('hloiinatxid 
with hulphuryl 
chloridu alono 


Chlnrinated 
with Hulnhiiryl 
ohlorldo tn 
prose iiai of 
lodiuo 


Purpurine . . ! Uliroine 

Alizarine j 
(’vaiiino ... „ 

Anthraoone 
nine W.Il. ! 

Acid Ailzaiino | 

Grocn O. .. | Alumina 

,, ,, I (.’liroiuo 


Dull Boidcaux llrownish-rod 
led 

(ireyit'h-hluo Dws not dyo 

I due Dull violet 

Ycllowisli- Deep blulBh- 

groon gitieu 

(iifcni.di black Dlack 

— YellowlBh- 

groon 


Patents. 

Azo-dyestuffs^iand metal compounds thereof, and 
their application in dyeing; Manufacture of 

mordant-dyeing . O. Imray, London. From 

Society of Chemical Industry in Basle, Switzer- 
land. Eng. Pat. 126,460, 9.5.1fl. (Appl. 7816/18.) 
Mordant-dtcing azo-dyestuffs, which are also suit- 
able foi;^the prodnetion of metallic compounds, are 


-~L. L. L. 


Afizarine and its substitution products; Ohlofina,- 

tion of . L. B. Holliday and Co., Ltd., 

Huddersfield, and H. D. Law, Rastrlck, Yorks. 
Eng. Pat. 126,528, 2.7.18. (Appl. 10,788/18.) 

AidZABiNE is chlorinated to give monochloroalizarine 
by action of sulphury! chloride in presence or ab- 
sence of a catalyst (see preceding abstract). By 
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9 further action of 

(Utlon of n catulyHt I"'’''*'''"™ ',7, n fltorlne de- 
iced. The reaction Is ai.pllcable to all/.ari 

sssifiss 

hen appliefl to wool . 


rhlorlnatful i y,.. V ' 
f:hlorlnat/i(l 'Mordant i with Hulpliuryl fhlorido iii 
irodurt from : chhtnilo alone 


( 'hUninated 

with Hulidiuryl 


llzaririo 


SX. 

OraiiK'O It- 


proHcnee of 
iodine 


Alumina i llrii^hl yellow , Mrnfht oranjre 

ihh-KMl I . ,, , 

' liriKht roddiHh- 

” " ” orunfTo 

' Dull omntyo I Hridit orange 

! Dranjro | HmwiiHli- 


indlgosulphonlc acid may be neutrali^d l^fore 
mixing, and the cudbear may be any soluble form, 
such as alcohol-extracted, aramonlatcd, or sulpho- 
nated cudbear.—L. L. L. 

Gallocyanlne series; Manufacture of blue to 
ffrcenish'hlne colouring matters of the . r.. 

Wnlder, AsalRuor to Chemical Works 
Snndoz, Basle, Switzerland. U.S. Pat. 1,299,070, 
1,4.19. Appl.. 13.12.10. 

\ (ni.i,ocuNiNK dye la condensed with an amlno- 
ia'uzamldc, other' than o-amlnobenzamlde, in pre- 
sence of an oxidising agent, and tlie product Is 
ri'ducial to a leuco-compound.— B. B. B. 

ncric ariil. Eng. Pats. 120,077-8, 120,:!OS, and 
rjt;, ti7o-t). *svt XXII. 


,, Garnet 

„ Red S. I 

„ Bordeaux 1 
rdltruKallol j 
rwoco Mi/.ar- 
ineAcld Rod 

li.a. 

ufl^rallol . . ' 


' DrowniHli- i 

' onimfo 
1 Rrl^rht yellow • 

1 lull red ' 

j Clai'ot I 

j Brown 

I Bright yelU'W-, 

Hh-retl I 

BeddiHli-brown 


BeddlBh- 

oiTitme 

Itotldihli violet 
(Beyieh -brown 
Bed 


Boddluh brown 


— 1.. li. L. 


J-J)ihydro-1 : 2 : •’ V '(inthKUiuinonvazine [Ind- 

unthrnu']; Manufacture of A. 

J,C(>(1.M. long. rat. 12b, 7(U, In.lblH. (Appl. -IDcSo/lS.) 

Y fiiHlon of /j-ainlnoantlinuiiilnono witli caustic 
jlasli in prcHciico of sucrose, glucose, lactose, or 
kc coiupouiKl the >h‘ld niul purily of the vat (lye- 
luff are said to \)C Unproved. After fusion the inelt 
; dissolved In a large (luanlity of water boiled, 
nd the Indanlhreiie lllterod off and waslunL ^ 


V.-HBRES; TEXTILES; CELLULOSE; 
PAPER. 

raper saelcs. W. Iferzb(Tg. Mitt. k. Material- 
prilf., 11)18, 36, 23(>-2:j7. 

UIOSBLTS are given of tests applied to sacks made 
from strong paiHU' ])asl('d together with good adhe- 
sive. Sacks {ic<‘epi(Ml for i>acking sni)crphosphates 
were made of thr(‘(‘ tiiickiu'ssi's of pap(T showing 
a nuMin breaking strain of -1 IS kilos., wlien tested 
in slrljis ISO mm. long, 15 mm. wid<‘, at 11)° C. and 
in air with (>574 moisture, wliilst its resistance to 
folding (bc., till' number of douiile folds by 
Sehopp(T’s method) was ISO. Sacks for table salt 
were made of three tlilckiu^ssi's of paper show- 
ing a breaking strain of 4 SI Kilos., and folding 
H'sistanee of 51S, whilst tliose for ceimmt were of 
jiaper with an uveragi' breaking stiain of 4 5 kilos, 
and reslstanee to folding of 1.d)S.— (.’. A. M. 


)ihcnzanthrone [raf] e(di)Hring matter; Manufac- 
ture of - — . A. O. IVrkin, Tx'ods. Eng. lat. 
120,705, 15.3.18. (Appl. 45S0/iS.) 
hiK iiroduetion of (lliien'/anlhrone by fusion of heiy/- 
nlhronc willi cuustie iK)tash is lmprov(‘(l by the 
ddltlonof siKTose, glucose, lactose, or similar com- 
lound to the melt. The hy-products, oblalued by 
he ordinary mi'thod, appear to be the ivsuU of ex- 
^‘ssive oxidation (hiring fusion. Tlie dye.stiifl is 
lepa rated by dissolving the melt in water, boiling, 
llterlug, and washing.— L. L. U. 


Dyes; A'c/o reaetaldr U. llarlx^ttle and S. | 

Slverlson, Durban, Natal. Eng. Tat. 120,742, 
1.S.17. (Appl. 11,008/17.) 

The bark and roots of certain indigenous South 
African trees and also indigenous Imllis, furnish by 
extraction jiroducls that are useful dy('stufls. ihe 
extracts may be usetl with or witiiont monlants for 
the dyeing or colouring of wool, silk, cotton, linen, 
leather, paper, wood, foodstuffs, or oonfeellouery. 
The shades obtainable are pink, dark red, khaki, 
brown, green, blue, and black. The extracts are ob- 
tained by hot maceration and expn'ssion by means 
of suitable crushers; the liltered extracts Indug tlmn 
ooiKH'Ut rated In vacuum vcwssids. ^Phe by-products 
consist of oxcH'llcnt libre and colhilose and may l>e 
used for the manufacture of paper or linoleum, or 
as fuel. The h'aves of some of tlie plants contain 
tannin In sufliclent (luantitios to make extraction 
ivnuineratlve.— L. L. E. 

Dyes: Production of . A. M. Hart, Croydon, 

Eng. Pat. 120,754, 14.2.1S, (Appl. 2052/18.) 

Indioo Is Bulphonated and mixeil with alum and 
tartar, or with alum, tart^ and cudbear. The 


Patents. 

VrD/c fthics: Process for prtnlncintf ■ — [from 
orass, reeds, stratr, ctc.\. A 
V,,ocht. Holland. Eng. Eat 1.^.1 1)!), 

(Appl. 13,012/18) Tut. Conv., 20.1017. 

'UK raw material (gra.ss, rc('d, rushes straw, etc.) 
. tivatcd with a boiling »diu‘ous .solution of ^ 
Iknll or an alkaline earth (e g., with a solid oji of 
iMlium sulphide of about 27o strength E>r lo--> 
dns.). The tivated mass is then wa.shcM « 

oiling solution of alum or of sodium llilosulphah 
0 which a little suiidiurle acid lias beim 
u‘parat(‘d from the Ihiuors, and dried ih 
length of reagent in (‘ach bath and the duration 
if tieitmiMii vary according to the material and 
t season. Each bath may be us(h 1 t 


)ry'nui machine (/or fabrics]. It A. ParKcs, 
Assignor to The Phlladeljdna Drying Maclilneiy 
Co., Piiiladelplda. Pa. U.S. Pat. 1..301,5t)4, 
22.4.10. Appl., 21.0.11). 

ruE apparatus conipris(‘s a conveyor on which the 
ualorial Is armng(‘d in festoons during Its passage 
h rough a drying cliamlK-r, and nozzles fjii’<iugh 
vhlchair Is directed against the festoons. S. S. A. 

Cellulose; Treatment of fibrous for the produc- 

Hon of hydrated derivatives, y- * ' 5/”^! 

E .T Bpvnn, I,on<lon. Bug. Pnt. 120,1(4, 17.0.18. 
(Appl. 8342/18.) 

Fibrods cellulose Is treated with enusUe soda ^ 

,f concentraUon Insufficient to prince 

ttbn, e.p. containing ft— 11% ot sodium hydroxide. 
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The treated cellulose Is exposed either simulta- 
neously or subsequently to the action of carbon 
bisulphide for tV- 10 hours and is afterwanis treated 
with water. The cellulose tibres are thereby con- 
siderably hydrated or swollen to an extent dei)end- 
infc on the proportion of alkali to etdlulose in the 
original treatm(‘nt and on the teiniKU-ature at which 
the alkali \Nas caused to act. Example :—Kaw 
cotton tibre is treated with 2 5— '10 times its weight 
of caustic soda lye containing about 9*^; of sodium 
hydroxide and <‘xpos(‘d in a closed vessel t(> the 
jK'tion of about 15% of (*jirhon bisulphide caleiilated 
on the weight of the cellulose. 91ie hydration elTect 
is then developed by washing the tn^aled tibre with 
water or it may Im‘ d(‘fern‘d by washing with brine, 
the hydration elb'et being thiui devidoiKnl by treating 
with water at a later stage.— .1. F. It. 

CcJluJofiC {fiulphitr pulp]: Ptorrfts for the manufac- 
ture of . E. Moiterud, 'rordt'Wid. Norway. 

U.S. Eat. 1,2(10.507, 8.4.10. Appl., 0.12.18. 

Tn the manufacture of cellulose by the sulphite pro- 
c(*Rs the cheinienls required for the dlg(‘stlon o|M‘rn- 
tlon an* introduced in a eoneeiit rated form, strong<‘r 
than l.s required for the dlg(‘stlon. Diluting liquid 
is then introduced Into the digester in the form of 
preheated wnti'r. waste digestion liquor, or oilier 
liquid In the quantity necessary to obtain the desired 
acid concentration.— .1. F. H. 

Ppro,TuUn eontpoMtwu, F. Sjiarro, Assignor to E T. 
du Font do Nemours and Co., Wilmington, Del,. 
TI.S. Fat. 1,001,187, 22.4.10 Afipl., 10.0 17. 

A MIXTURE containing nl(ro(.‘eHulos(‘ and titanium 
oxide is claimed. — S. S. A. 


Printed paper: Process for remtn ina ink and colour- 

inrj matter from . W IM. Osborne, Far'hngi*, 

N.Y. II. S. Fat. 1,208,770, 1.4 10 Appl., 00 0 18. 
Frtxted piiper is lu'nled in a digester with sul- 
l>liuro\is acid and sodium carbonate. TIk* pap«‘r is 
caused to eireulate slowly at first, the temijcraturi* 
and pn'.ssure are then gradually rals(‘d, ami the 
contents of the digester are rapidly cooked --,T. F. It. 

Paper stock: Machine for treaiintj — W. .T. 
Herrbold and O. Keelan, Kalamazoo, Mich. U.S. 
Fat. 1,208,207, 25.0.10. Appl., 20.11.18. 

A wAsnixo tank Is j^rovided with a stock Inlet at 
one end and a discharge conduit at the other, which 
delivers tlie stock to a slock tank Im'Iow the washing 
tank. Tlie washing tank is provided with a RcnM‘n 
which discharges intf) a W’aste jmim*, and a circu- 
lating jHinq) Is arranged to withdraw’ stock from 
the stock tank and deliver it to llu* slock Inlet of 
the washing tank.— J. F. 15. 

i^ulphite [iroor/ pulp] liquors; Process of treat’ 

ing xeoste . V. Drew’sem, Ilrooklyn, N.Y., 

Assignor to We.st Virginia Fulp and Fap<‘r 
('o., New York. TI.S. Fats, (a) 1,208,470 and 
(R) 1,208,477, 25.0.19. Apid., 0.1.14 nml 12.12.17. 

(a) Waste sulphite inilp liquor Is mixed with an 
excess of caustic soda and the mixture Is heated for 
several hours under pressure; the lignin con)|>ounds 
thus produtvd are precipitated and the liquid con- 
taining lactonlc acids or other convertcHl material 
In solution Is vSeparatiHl, dried, and the residue sub- 
jected to distillation with steam to produce acetone, 
ketones, and other volatile products, (b) The waste 
liquor Is boiled with an excess of alkali under 
pressure until the constituents are transformed 
Into a precipitate comprising lignin and a solution 
of organic salts; the solution Is separated from the 
precipitate and the organic salts are subjected to 
dry distillation with strong baseg.^-J. F. B. 


I Soda Itoood pulp] waste liquors; Process for the 

production of acetates from . Process for 

the treatment of waste soda [wood pulp] liquoi^s. 
V. Drewsen, Brooklyn, N.Y., Assignor to West 
Vii-giula Fulp and Ihiper Co., Now' York. U.S. 
Fats. (A) 1,208,478 and (b) 1,208,481, 25.3.10, (a) 
Appl., lO.S.lt). Uenewvd 22,11.17. (B) Appl., 

10.t;.14. KonewcHl 10.S.18. 

(A) Waste soda Ihiiior from the manufacture of 
wood pulp is coiicentrattHl to a sp. gr. about 1-80 
and mixed w'lth jilK)ut 10% of caustfc soda and 60% 
of powdered causlle lime to form a strong, iK)roU8 
<*;nislicised organic malculal. Tills product Is 
heated to about 2,5iF C , <‘ooltMl In the absence of 
air, and extracted wltli hot water to obtain a strong, 
eriido acetate liquor of a density about 80® B. 
(Sp. gr. 1 240) Carbon dioxide Is |H‘r(‘oInled through 
the llqimr to precipitate nml remove sodium blcnr- 
bonat(*, aectlo acid is a<l(UMl to the p\irlll(*(l acetate 
liquor to the extent of about tP),, of the solids 
IhercMn, to mmtrallsi* n'sldual carbonate, and about 
5''f, of iiow'dered lime is tii(*ori>onil(‘d. solution 

Is filtered, the liltratt' is couc(Mitral(‘d. ami sodium 
aeetati* crystallised out. O'he mother liquor Is 
treated wltli sul])hurlc acid ami aeetlc acid is re- 
covered by dlst lllal iou. (a) q'he w'aste liquor is 
eone(mlrate<l by (waj^orat Iou until tlie proportion of 
W'ater in tlie concentrated material is not more than 
about <»()%. 'Phe major portion of the lignin Is then 
I>r(‘eipltate(l tog(‘ther with sodium hlearlionate by 
treatment witli cailioii dioxidi*, wliile lieatlng the 
liquor under pre.ssun* to ]>romot(‘ the (‘olleetlon of 
tin* precipitated material. The tn^ated liquor Is 
tilt<*r<‘d, ami the liltrat<‘ eoneimt rated and mixed 
with about half Its w(‘lght of powdered quk'klime to 
product* a eaustlclsed, substantially dry, powder^ 
“lime organic iiuiterial.’' 'I'he hyiirated lime par- 
llel<‘s are aggr(*gated by treating the material with 
carbon dioxhh* ami moisture and tlie jiroduct Is 
h(‘ated to about 150'^'- 20(P C. Tin* material Is then 
leaelual with rel.atlvidy small ])roportlon8 of cold 
wat(*r to (‘.xtraet IIh' sodium acetate from the un- 
d(‘sirahl(‘ onrani<* mattulal and the liquor Is eoncon* 
tratml In ord<‘r to crystallise out tin* sodium a(‘t‘tat('. 

— J. F. B. 


Soda pulp pto( esses: Proet ss for the treatment of 
vaste liquors from - -- [manufacture of acetone], 
('austu'ised Ihfneous atrtatc material and, process 
of maUing the same. V. Drew’ sen, Brooklyn, 
N V., Assignor to W(‘sl Virginia Fulp nml Fai»er 
Co , New York. U.S. Fats. 1,208,470 and 1 ,208,480, 
25..*;. 10. Ap])l., 2i5.7 18. 

'riiE waste Ihiuf)!’ is eoueeut rated and iKiwdered 
qnleklime is lm'orporalt*d therewMth to transfonn 
the n‘sultlng mixture Into a substantially dry condi- 
tion nml to jiroduce a eaustlelsiMl ligneous ae<d,ale 
material xviiieli n‘mainH permanently solid under 
dry dlst Illation comilt hms. This Is Hul)iected to 
distillation to r(‘(‘ov('r acc'tono ami alli(‘d volatile 
products. ,1. F. B. 


Paustirised organic material [v'ood pulp waste 
liquitr] and process of making the same. N. Sta- 
Ihnin, IlastIngs-upon-Iludson, N.Y., Assignor to 
We.st Virginia Fulp ami Fap('r do., New York. 
U.S. Fat. 1,208,501, 25.3.10. Appl., 5.3.18. 

A MixTtmE is elalmerl comrjrlslng acetate com- 
jKuinds, a large proportion of ligneous nmterlal from 
w’ood pub) waste liquor, and alwnl 50% of Incor* 
iwirnted lime, calculated as ealeliim oxide. This 
mixture should be mechanically strong, iiorous, and 
uniformly permeable, having a weight not exceeding 
40 lb. per cub. ft. and a cnishlng resistance of 
several hundred lb. per sq. in. It is adapted for 
the production of acetone by destructive distillation 
with steam and remains permanently solid during 
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the dlstillatlou without raeltin#? or foaming. (See 
U.S. Pat. 1,21>8,479; preceding.) - J. F. R. 


Puroxylin-coated fahrica; rrodurtion of 
E. C. It. Murks, London. From L. I. du I out do 
Neinoiirs und Co., Wilmington, D(‘l., U.S. A. Eng. 
Pal. 122, USl, 21.1. IS (Apid. ns2/lS.) 


A MM’iiiNE for car?) lug ‘»nl the process doserilK^d in 
U.S. Put. ],2i»7,7S.') <»f llllS (lliis J., P.nU, 31U a) is 


claimed. 


Pinu:fylin-(vatr(l jahiivn; Method of producing 

. JO. P. .Marks, London. From E. 1. du 

i‘out do Nemours und (.'o., Wilmington, Del., 
TI.S.A. Eng. Pat. 122, <180, 21.1.18. (Appl. 

1180/18.) 

St.K U.S. Pul. l,2<;7,7So of 1018; this 1010, .‘llO a. 


Coated fahrivn; Production of — . E. (k U. Marks, 
London. From E. 1. du Pont de Nemours and 
Co., Wilmington, Did., U.S. A. Eng. Pat. 122,<;77, 

14.1.18. (Appl. 8,W18.) 

SkkU.S. Pat. 1,217,<;10 of 1017; thls.L, 1018, m a. 


Dyeing and the like; Apparatus for . J. J. 

Tracy, Cleveland, Ohio. U.S. Pat. 1,298,832, 

1.4.19. Appl., 7.2.10. 

A coNTAiNEH foF use In dye-vats comprises a 
cylindrical frame, with the sides covered with 
foraminous material. The container is divided into 
two chambers by means of a horizontal foraminous 
partition, and is also provided with an imi>erviou.s 
vertical partition mounted in the frame. By means 
of hinged end covers either of the two clmmlxTs 
may be opened. A ball pivoted to opposite sides 
of (he container at its longitudinal centre is pro- 
vid(‘d with suitable connections for lifting by a 
hoist. L. L. L. 


Dyeing machine. T. Allsop and W. W. Slb^on, 
Assignors to The Phlladeljdila Drying Machinery 
Co., Philadelphia, Pa. U.S. Put. 1,300,233, 15.4.19. 
Appl., 22.10.17. 

The machine comprises a vat, with iih'uhs for pass- 
ing the goods into and out of the liquor in the vat, 
and also a d(‘vice for completely enveloping tlie 
goods in a spray of liquid, when withdrawn from 
the dye liquor, to protect them against injurious 
effect.s of atmospheric exposure.— L. L L. 


Cellulose; Process of ti eating . IL 11. (Dayton, 

Manchester, J. JIm*hner, ('headU' Hulm(‘, ami 
H. E. Williams, Assignors to The Manchester 
Oxide (k).. Ltd., Manchester. U.S. Pat. 1,301,052, 

22.4.19. Appl., 4.1.19. 

See Eng. Pat. 123,784 of 1917; this J., 1919, 282 a. 


Impregnation of fabrics for balloons and the like. 
Composition for impregnating and coating balloon 
and like fabrics. .1. II. Mandleht'rg, Manchester. 
U.S. Pals. 1,302, 0(14 and 1,302,005, 29.4.19. Apjd., 

18.1.19. 

Sw: Eng. Pats. 124,494- 5 of 1910; this J., 1919, 357 a. 


lAgnin-fuel. (ler. Pat. 310,808. »SY'c 11a. 


Vegetable dyes. Eng. Pat. 120,742, 8'cc IV, 
Artificial pearls. Fng. Pal. 23,137. See XV. 


VI.-BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Patents. 

[AwB/uc] Black; Production of - upon vegetable 
textile fibres, silk fibres, or mij-tures of same. 
The Calico Printers’ Association, J.td., and E. A. 
Foiirneaux, Manchester. Eng. Pat. 120,201, 
22.0.18. (Appl. 10,298/18.) 

Aniline Black is produced up<m silk, vegetable 
fibres, or mixtures of these, by the use of prusslate 
baths in which a portion, usually the larger iK)rtloii, 
of aniline salt la replaced by aniline metaphosphate, 
or by aniline along witli boric acid and metaphos- 
phoric acid. The black develoi)a much more slowly 
than an ordinary “prusslate black,’’ but the develop- 
ment may be regulated by the addition of catalysts. 
The bath caimot he prejmretl as strong us the usual 
baths on account of the limited solubility of aniline 
metaphosphate and of the fact that concentrated 
solutions of it ai*e readily precipitated by the addi- 
tion of small quantities of aniline hydrochloride or 
somewhat less I'endily by the addition of aniline 
nitrate.— L. L. L. 


Dyeing machine. H. M. Dudley, Philadelphia, Pa. 

U.S. J*at. 1,301,920, 29.4.19. Ai>pl., 2.2.18. 

A KOKAMiNous Cylinder, ui)on which (he fabric is 
Avoiind, is i)rovlded w'ith a series of inu(‘r and outer 
sliding members, and with “ toggle means “ for 
causing these members to abut upon the edges of 
the fabric wound ujuui the cylinder and for main- 
taining them in i)osltlon. The inner membiu’s are 
car)able of closing a portion of the oi)enings in the 
cjliuder.— L. L. L. 


Dyeing yarn and the like; Metliod of — . W. A. 
Ainsworth, Grand Rapids, Mich. U.S. Pat. 
1,299,811, 8.4.19. Appl., 10.5.18. 

A CONTINUOUS length of yarn or similar librous 
material i.s i>as.sed rapidly by and in i)roximity to a 
memlK*r saturated with eolonriiig mathu-, and Is 
Intermittent Jy pn^ssed into contact with the member 
as it ])aH.MeH (he latter. — L. L. L. 


A:o dyes. Eng. Pat. 120,400. See IV. 


Vegetable dyes. Eng. Pat. 120,742. See IV. 


VU.-ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

Chromic acid; lodornetric estimation of . I. M. 

Kolthoff and E. H. Vogelenzang. Pharm. Wcek- 
blad, 1919, 66, 511- 521. 

If suflielent acid Is present, a mixture of chromate 
and io<14de may be titrated with thlosulplinte solu- 
tion immediately, even if the chromate solution is 
dilute. In presence of Insufliclent acid excess of 
thiosulphate is consumed owing to the occurrence 
of a side reaction. The side reaction Is not due to 
the oxidation of the hydrlodlc acid by the air. It 
Is accelerated by sunlight, especially In presence of 
ammonium molybdate. The reaction between 
chromic and hydrlodlc adds is retarded by 
ammonium molybdate. Ferrous salts also retard 
the reaction In stroi^Iy add solution; in weakly 
acid solutions their e&ct is acceleratiye.— W. 8. M. 


r 
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Maffnesinm hydroxide; Influence of different 

ammonium salts on the precipitation of . 

E. Brunner. Helv. Chim. Acta, 1919, 2, 277—279! 
If the usual explanation of the function of 
anmionium chloride in preventing the pwlplUBion 
of magnesium siilts is correct, namely, that its 
influence is due to the active mass of its ammonium 
ions in depressing the ionisation (»f the ammonium 
liydroxide, then a less completely illssiK*iated salt 
like ammonium sulphate should have a weaker 
<‘fleot. The contrary is the case. Under e<]ul valent 
<?onditions more precipitate is given by mixtures of 
the chlorides than by mlxtun‘s of magnesium 
chloride and ammonium sulphate, and mlxturt^s of 
the two suli»hates give still less magnesium 
hydroxide. Even in the absence of an ammonium 
salt, magnesium sulphate^ giv(‘s less precipitate 
than the chloride. The explanation is that mag- 
nesium sulphate is not so completely dlss<K-iated as 
tlio chloride, b('lng ionised largely as follows; 
2MgSO, z^:Mg--|-[Mg(S()JJ'. The addition of 
ammonium sulphate still further depresses the 
normal dls.sociatlon. — .1. (\ W. 


■Sulphat('f< ; Method for the volumetric estimation of 
-. A. C. D. Rivelt. Chem. News, 1919, 118, 
2 .^ 1 - 254 . 

Tiik method dei>ends on double deeomiwsitlon 
between moist, precit)ltated barium oxalate and 
<*eitaln dlsvsolved sulphates, whereby soluble 
oxalates are produced which may he titrated with 
l)otasslum permanganate. An amount of solution. 
j)referably containing the equivalent of 1 — 2 grms. 
of anhydrous sodium sulphate, Is diluted to 150 c.c. 
ami boiled for 5 mins, with about 3 times the 
theondical quantity of barium oxalate, then cooled 
and dilub'd to 250 c.c A portion Is then filtered 
and an ullquol, part of the 250 c.c. tllraU^, an 
approximate correction Ixdng made for the volume 
occupied by the precli)Itate in the flask. The solu- 
bility of barium o.xalate Is negligible if the solution 
contains mon* Ilian 0’75 grin, of sodium sulphate, 
wliiJe longer liolllng is required If the hitter exceeds 
2 gnus, in amount. Using pure sodium sulphate 
under tile above conditions, the iK‘re('ntage error 
varied bid ween -0 5 and +0*4. q^he method is not 
applicable to aeld liquors, to the sulphates of metals 
forming insoluble oxalates, or In presence of 
radicals (other than SO,) capable of forming In- 
soliibie barium salts High results are obtained in 
tlie prestmet* of other .soluble salts; but if the pro- 
portion of tiie lattej remains fairly constant (as In 
a works liquor) and dws not greatly exwed the 
amount of sulphate pn^seiit, an empirical correction 
may 1 k' introducisl with sutUcIent accuracy for 
Win ks purposes.— W. E. E. P. 

U/z/oz ine—hypochlorous acid—sodiurn hypochlorite; 

The .system . De Mallinaun. Comples rend., 

1919, 168, 1114—1117. 

If .r be the quantity of free chlorine, y the chlorine 
ns hyfiochlorous acid, and z that as sodium hypo- 
chlorite in an aqueous solution, thf‘ values of x» v, 
and ^ may l>e determlms^l as follows. The total 
active chlorine, a, is estimated kKloinetrlcfllly, the 
mixture with iiotassium iodide Ixdng acidified with 
a known volume of A/5 hydrochloric uchl. After 
decolorising the solution with sodium thloHuIphat<‘ 
the residual acidity is determined by titration with 
A/IO alkali. Then If p is the loss In acidity, ex- 
pressed as chlorine, x+2y-}-2z~a and v+2z = p. 
The value of a? may be determined by bubbling air 
through a known volume of the original solution 
for five minutes and estimating the chlorine carried 
over lodometrically. If sodium chloride is also 
present in the solution the value of x la slightly too 
high, as a portion of the chlorine present as 
hXpochloroiw acid is aJ9o carried over,— W. G. 


Cyanogen compounds; Washing from gases. 

W. Bertelsmann. J. Gasbeleucht., 1919, 62, 205-- 
207. 

Th£ pnrxjr contains a historical survey of tiu' 
subject. The production of double cyanides of 
heavy metals by washing with solutions of heavy 
I metals and alkalis is the idea underlying most 
j of the processes propo.sod. The production of 
I alkali ferrocyanlde hy washing with ferrous 
j iiydroxhle .'^usiHuided in a solution of alkali is con- 
j shlered to Ih‘ llie only practl(‘abh‘ method. Even 
: wiien the pi'oili on cyanogen rt*coveiy Is negligible. 

I there is an indlnHM gain iliie lu the iirt'siTvatloii of 
I iiielers and I lie IcsseiUMl load on oxide purifiers. 

'J'lie war has drawn atbuillon to new appllcatlous 
I of cjauiogen eompmmds of great iMitentlal value— 
vtz. the destruction with hydrocyanic acid of vormln 
of all kinds -liicliidlng lioily parasites, |H‘St8 of fruit 
trees, vegetables, and corn.— H. U. 

Ferrocyanogen compounds; Ihhaviour of certain 

towards chlorine and biomine, and their 

application to analysis. F. F. Werner. Z anal 
tMiem., 1919, 88, 2.3- 24. 

Mano.^nfse ferrucyanido is white and only sllglitly 
soluble in winter; It becomes grty when tri'iited with 
ehlorlne-waler and is convened hy bromine-water 
into brow'll manga mvsc fcrrlc>anhie. Nickel ferro- 
<‘.\anide Is hlulsh-greeii; it Is not attacked by 
(lilorlne-water, hut concent ral(*d bromine- water 
I'onverts it Into lirowai nickel f(*rrlcyanlde. Cobalt 
fiTrocyanlde la a dirty green unstable conifiound; 
elilorine-water converts It Into cobalt ferricyanlde, 
whlist bromine- winter di'conqiosi's the molecule, 
black hyilralHl cohalt oxide being formed. Mer- 
curous ferrocyanlde Is a greyish-white, sparingly 
soluble compound ; tlie (‘oloiir eliauges to green when 
the subataiKH^ Is tn^ated wdth clilorine- water and to 
grcHuiish-yellow wllli bromine-water. There is no 
format ion of ferricyanlde. M(>rcuric ferrocyanlde 
is white; the colour Is changed to gn^en by chlorine- 
winter and to brown hy bromine-water. Bismuth 
ferrocyanlde is a yellowish-griHm insoluble sub- 
stanee; It Is not allacki'd liy ehlorine-water or 
bromIne-wat<‘r. q^ie preeliiltallon of nickel and 
blsmntli as ferrocyanlde Is quantitative.— W. P. S. 


Copper oxide; Blue ~ . JI. p]. Schenck 

Cliem., 1919, 23, 2S,3 2H5. 


J. Pbys. 


CorpKii oxide, jirecipiUled logetlier with alumina 
by a slight excess of sodium hydroxide from a solu- 
tion of eopi)C‘r ami aluriilnliiin sulphates, is light blu(‘ 
in colour after drying at IKF 0. On heating 
suc(x‘88lvely In a lUmscjn flame and a hlowpljie flame, 
the colour changes to light greyish-blue if the mix- 
ture does not contain more than 5% of copper oxide. 
With 10% of copiK‘r oxide the mixture shows signs 
of blackening In the lilowplpe flame. The view Is 
expressed tliat alumina stabilises the blue oxide and 
that the chango from blue to black is duo to an 
agglomeration of the particles.- J. P\ S. 


Patknth. 

Fulphurio avid; PuHfication of , and the obtain- 

ment of useful products, and apparatus to he used 
therein. A. B. Wareing, and The United Alkali 
Co., Ltd., Llverfiool. Eng. Pat. 120,714, 23.2.17. 
(Appl. 2703/17.) 

SuLPHUiiio add is heated hy live steam to about 
100° P\ (71° C.), treated with hydrogen sulphide, 
and thoroughly agitated with a liquid hydrocarbon 
such as paraffin oil (i— 2^ galls, of oil per ton of 
acid). The agitating vessel communicates with one 
end of a horizontal tray. Into which the mixture 
flows. The scum, containing arsenloos sulphide, 
which separates at the surface, is mechanically 
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removed by 8crai)ers which carry It over an Inclined 
shelf at the other end of I he tray, and on to an 
inclined Hhoot where It in wiihIkmI with water. The 
purifled acid U'uvch the (ray through an outlet 
situated under the Inclined hlielf, Is liltered, If 
necessary, and run into sloiage tanks. The scum 
and wash water are colleeled and separated, thereby 
recovering inest of I lie a< id, and th(‘ scum Is treated 
with an alkalliu* solution which dissolves the 
arwmlouH sulphide foriiiing a solution of alkali 
Hulphar.seiiite, from wlilcli the oil separates and is 
recover<‘d fr)r re-use The sulphurscmite solution Is 
liltered and utillsial as su(‘li, or acidified to obtain 
arsimlouH sulpldd(‘. - S. H. A. 

Ammania; Prudnctiun o/ from almosidicric 

nitmuvii. Vh'iH'in cliemischei’ Fabriken in Mann- 
heim. (ier. Tat. ;ill,2:;i, 12.7.11. Int. Conv., 
ll).7.i:i. 

lUuiiiM nitride and li^drogen form addill»)n com- 
pounds which n*acl with hydrogen producing 
umiuonla. A lower hy<lri<te or compound containing 
barium, nitrogim, and h.vdrogmi is produced, which 
Ixdng subs(‘(pieiitly treated with nitrogen absorbs 
as inucli nitrogen as that fu'eviously e\i»elled in tlie 
form of ammonia. A product is obtaiiu'd which 
according to lla* expm'iuHUital conditions Is eltiuu- 
pun* barium nitiiile or a <’ompuund of baiium, 
iiydrogmi, and nitrogen in variable projiortions, but 
rlch(‘r In nitrogen than tin* iiroiluct obtaliuMl afUu- 
th(‘ treat iiKuit witti hvdrogi'ii d’he ipiantity <d‘ 
ammonia obtalmal (h'jKUids uiion the t(untK‘ralure 
and pressiin* conditions A c.vcle of oiM*ratlons, 
Including suitaiile alteiatlons of temtK‘ratur<‘, 
enables the pr''<*<‘ss to Ik' oiu rated continuously. 

-.1. S. <J. T. 

Electrolytic ovulation proass and fipparatas there- 
jfor. Manufaelnre of chlorateH of the alhalis. 
(1.1. (11)11) Syndicate, Tdd , H. (\ .lenkins, W. 
Itlackmore and A. Howard, l.ondon. Eng. Pats. 
(A) 12o,(;0S, and (n) 12a, hhl), o.D.ld. ( Aprils. 12,r>nn 
and 12,510/1(5.) 

(A) In el(‘ct roly tic oxidation processes such as the 
manufacture of sodium iKTclilorate from sodium 
chlorate, the (di'ctrolyti' is passed during <-l(rtro- 
lysls In a thin stream alternatidy downwards and 
upwards tlirougli a siules of jacketed water-cooled 
cathode ehamlHU’s, and o\er watm -cooled surfaces 
hetween the cliambers aiding as tlu* cathodes. The 
anode.s nearly till th(‘ cliamlMU's, each anode, con- 
sisting of a U-shaiR‘d platinum ]>late supported on 
a carrier, being maintained at a distanci* from Its 
cathode by lusulat iug sluuvs jiassing over the vertical 
and bottom edgi's of the anodt*, the shoe serving 
also to hold the plate on its carrier, (a) Sodium 
chlorate is ohtaliuMl by the electrolysis of brine In 
a non-mercurial cell of the typi' described in Eng 
Pats. 25.41,5/1;! and 22,Sl)7/U (this .1., 15)11, 100(5; 
1010. 55), the wadr outlet liquor, mixed with the 
cathode Ihpild, being treated with gasc'ous chlorine 
in a jacketed or heated tow'cr, and the re.sultlng 
liquid Is aftiM'W'ards electrolysed In a similar cell. 

-B. N. 

Electrtdysis [for manufacture of chlorates]; Process 

of conductnu] . E. A. f/' Sueur, Ottawa. 

Ontario. P.S.’ Pat. 1,500,420, 15.4.10. Appl., 19.7.1S. 
C1iii.ouvrKs ar(‘ iiroducial by the electrolysis of 
chloride solutions, the cathode having a coating of 
lime, and the electrolyte containing a salt of 
chromic acid in solution.— B. N. 


Permanganates: Process for the manufacture of 

. H. 0. .Tenklns and H. Woolner, London. 

Eng. Pat. 120,75(1, 15.2.1S. (Appl. 2744/18.) 

Manganese dioxide is mixed with excess of soda, 
together with an oxidising agent {e.g., sodium < 


chlorate), and a potassium salt, and the mixture 
is fu.sed at a dull red heat in presenetj of air. The 
melt is dissolved In a liijuor obtained from a later 
stage of the process, and the manganese mud Is 
liltered off, preferably through biscuit porcelain, 
and used In a suhsc*qiient melt. The solution of 
sodium manganate is electrolysed, and from the 
solution of sodium iK‘rmanganate thus oblaiiied, 
Iiota.ssium i)ermauganate is pn^cipitated by the 
addition of potash or other potassium salt (c.g., 
potassium chloride). The nilxlure is allowed to 
settle and cool for three or four days at about 
10'^ 0. The potassium permanganate wdiieh crystal- 
lises is reiiinved and recrystulllsed. The liquor is 
tillered through hi.seuit porcelain. Any alkali car- 
bonate in the filtrate is separated and eaiistieiw‘d, 
and excess of ehloridi' is elimiimU>d by allowing the 
liquor to cool and sidtk', and (U'canling it. The 
liquor is then evaporated to half its bulk and used 
ill preparing the soda lye bir a siih.^eiiuenl fusion, 
or for dissolving the melt.-— S. S. A. 

Pleaehiug pouth r; Appanilus for suhjeeting matter 
to the action of gases, or vapours, especially 

intended for use in making . A. Budge, and 

Tlu‘ rnl(<‘d .\lkall Co., Ltd., Liveriuxd. Eng. Pat. 
12(5,775, 10 5.1^. (Appl. 7S75/1S.) 

Tin; material Is fed from a hopiR'r, by a senwv con- 
veyor, into one mid of a long, hoiizoiilal, thin midal, 
rotary cylinder, and is earruxl forw^ard by feeding 
lifters; a clearance space is ]<‘ft lielweeii tlie lifters 
and tlie wall of flu* cylinder, (.las is passed into 
the eylimler at the ollii'r mid. Menus aie piovided 
for cooling tin; wliole or pait of thi' e>lliidm*, in 
ordm* to les.sen fli(‘ action on tli(‘ nudal of the suh- 
stanees under tieatiiimit, and to cool the jiroduet 
to a tmuperaluiH' suitable for jiaeking. The 
apparatus is npidicahk^ to the production of hleaeh- 
ing pownl(‘r by tli{‘ action of eliloriiie on lime. 

— S. vS. A. 

(\) Ores ot minerals [phosphate rock]l Electric-fur- 

naer appaiatns for . (n) Method of tnating 

gasc.s J. IbH'limibleikncr, ('liarlottis N.(\, 
A.ssiguor to Soullierii Eleeti o-(_ih('mk*al Po , New 
York. r.S. Pats. (\) 1, 25)5), r.d, and (a) 1,25)5),5:!7, 
1 4.11). Appl . 2:).12 17. 

(A) An ineliiiml rotary kiln is connected at its lower 
mid with a mixing ehambm* wliieh eoniiminieati's 
with and forms an extmision of an eli'ctric fiirnacv. 
()ri‘ or rock Is f<‘d into tlie Kiln at the upiHU’ end, 
passes through tlu‘ Kiln, and is discharged into the 
mixing ehamber. A eok(‘ hopper, indeiRuulent of 
the kiln, supplies coke direct to the mixing cham- 
ber, and stoker nieehanism operating In the latter 
ehanilK*r feeds the complete charge into the (di'ctrie 
furnace. Means arc associated with 1h(‘ kiln for 
oxidising tlu' gases passing from the furnace to the 
kiln. (i{) A mixture of iiliosphate rock and sillelons 
malm-ial eontainiiig ]u)lasli, such as felspar, i.s 
pas.sivl througli a rotary kiln (see a) to iireheat it, 
and then mixed with coke at its point of entrance 
to the electric furnaci*. The mixture is subjected 
to tlio heat of the furnac'e to volatilise it, the result- 
ing gases are oxidised, and certain impurities, suoli 
as .silica and sllleon fluoride, are eliminated, w'hil.st 
the potash and phosidiatle substanci's are nialn- 
talm'd In the gaseous form. The gasi>8 are freed 
from dust, and the potash and phosphatic sub- 
stances are subsequently condensed.— B. N. 

Alumina: Process of preparing . Process of 

preparing iron-free alum. F. Lnlst, F. F. Frick, 
and R. S. Oliver, Assignors to Anaconda Copper 
Mining Co., Anaconda, Mont. U.S. Pats, (a) 
1,300,417 and (b) 1,300,418, 15.4.19. Appl., 

(A) 10.4.18, (B) 24.4.18. 

(A) The aluminous raw material, containing Iron, 
Is treated with sufficient shlphurlc add to convert 
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the bases Into sulphates, and the«? are dissolved (he 
ferric Iron beinjc reducini to the ferrous state. 
Potassium sulphate is added in amount sutlleient to 
form iH)lash aliiin, which is cryslMlIlsed and ignited 
to form alumina, potassium sulphate, and sulphur 
oxides. The alundna is rwoveivd and the potassium 
sulphate us(‘d again for the formation of potassium 
alum, fit) The aluminium Is reco\ered in the form 
of an alkali metal alum, siibstantiallv free from 
f(‘rric or forrous iron, without decom]H>sing the 
alum as in (a). 

Alunitc; Pr(K‘Vi<R for trratinr/ . p. (V(»ss, 

Assignor to F. H, Thwing, Kansas (dtv Mo 

r.s. Pat. 22 . 4 . in. apj)1., 2;:2.is‘ 

Aiunitk in admixture with salt is calcined in the 
presemv of steam.— S. S. A. 

Afrtallic o,nilrs; Mak'uuj — . T. .T. Vollkommer, 
1‘Iltsburgli, l*a. r.s. Pat. 1.;5{M),.'»22, in 1 lb. Appl . 
2t).12.1(;. 

A KURXA(’K with a i^orons or perfor.ated bottom and 
IKM’forated sid(‘ walls, and piovided \\lth a 
charging hopjun’ and with an out let tlm‘ for the 
oxide i)roduccd, is surrounded by a chamber Into 
which an r>\idlslng ga.s is IntroduciMl under 
pressun*. 4'lu‘ whole is enclosed in a luxating 
chamber.— S. S. A. 

M(n;m\^iU7n [(i7fUHoniu?n] vltlondc; VrriuiKition of 

(inhfi<h<)7ts . C. W.allaee, Schema-tady, 

N.Y., Assignor to (bunu-al Kl(‘< Irh* Po. tJ.N. Pat. 
],o01, Tilt;, 22.4.1b. Appl., 22. Mt;. 

A (US, nnsat iii'at(‘d with moist un*. is pa.s.sed fhrnugli 
ii.ldrons ammonium magiu'sium chloride Inaited to 
a temiKU-ature high <'iiough to cause dehydration, 
but considerably 1 m*Iow the l«‘nipei atu»<‘ at which 
disso('iatlon of tin* <loui)le salt Ixa'omes :ipj»recia]il(‘. 

S S. A. 

Jjad arsmatr: of 77i(ilci7t{f - I. p. 

f.ihme, LakeA\o<»'i, Ohio, Assignor to The (Jijis- 
S(dli ('liernical ^’o , < 'knadaml. Ohio. PS. Pal. 

I, :il)2.lH;, 2b.l,lb. Api)l., 7.11 1M. 

Thk r»roccss is bn.scd on the lnlcnn‘l ion of kxad 
oxid(‘ and ar.senic acid in the pres(‘ti(’<‘ of iVn-mIc 
arid - S. y. A. 

salts; hicparai'uni atid rfcoiau// of - • 
fro777 00171 me 7 dal n/t/atr of soda fonta\i7i)77i sar/i 
salts V. A. Fna'lh, (Ji'(*at ('losby, and IF F. 
Pocksedgt', London. S. Pat. 1 17, 15 4 1b. 

Ai)])l., 12 217. 

Sick Eng. Pat. 121. .5 12 of 11)1(1; this J , Iblb, .222 \, 

Iljfdroaen-nitrofjrn mi.rtuir; Manufaduir of a . 

E. 11. MaMed, Wal.s.all. L.S Pat. J,2b(;,bb2. 

II. 2.1b. Apjil., 1(1.11.17. 

See Eng. Pat. 124, S21 of lOlh; this .7 , Iblb, .222 a. 

Acetatrs from umod pulp liqiKns. V S. Pals 
l,2bS,478 and l,2bS,4.Sl. aSVc V. 

'Sitrogni- fixation furnacos. Eng Pats. 12(1,0.58 and 
12(1,080. 8'cc XI. 


Vni.-GLASS ; CERAMICS. 

Glass [making]; Provisional specifications for re- 
fractories for . The Refractories Resea rcli 

and ^peclflcations Committee of the Council of 
the Society of Glass Technology. J. Soc. Glass 
Technol., 1919, 8, 1—14. 

Tank blocks.— The analysis of the material should 
include silica, alumina, Iron oxide, titanium oxide, 


lime, magnesia, i)otash. and soda. The refractori- 
ness should not be less than Seger cone 20. The 
l)I<K*ks should lH» of regular texiurt‘, free from holes 
and daws. Avith n^asonnhly sharp arrlsses and all 
surfams Kiilliclenlly true and jdane. b'hey should 
l>t‘ uniformly huined, fnH' from patches of Iron- 
stone or other w'gregatod Imiuirily, and any dark 
core.'j prest'iit should 1 h‘ (>f tlie iniuimum size prac- 
ticable. 'riio volume porosity should not. exoetHl 
for Flux line blocks. 22'\, for reidacvment llux- 
line bhwMvs. 25‘7, for bottom .side bl(X*kH, and 80% 
for tank iHiltom blocks. 22ie linear contraction or 
expansion of Ic.st plircs. .2 in. by 1~ 2 In. by 1—2 in., 
cut from tli(‘ bli)cks. aflm* Inbug reheated for two 
hours Jil colic 14 ;iiid IIkmi cooled, should not extHHnl 
2“;.. The crusliiiig sirenglli of ib(‘ blocks (tested 
on .a 4 in eulH‘) .should not Im' 1(‘ss than 1(500 Ib. Itct- 
s(i. in. Siliiu hrirhs. The bricks should contain 
not U'ss than bP*,. of silica nor more than 2% of 
lime. 2'hc refraeloi iness should not Ih' less than 
eon(‘ .22. 2'he linear expansion after refieating at 
cone 12 for 2 hours and then cooling should not 
e\c(vd 0 1.5',,. 2'lu‘ bricks should b(‘ imiforndy 

burned and bav<‘ a icgular texture with no holes 
or fl.iws. All surfaces should be reasonably true 
and no dimensions should vary more than } 2% from 
tliat spiH'llU'd. 82//ca r(7nvnt sli^uJd b<‘ tiiiely 
ground, coolain not les.s than 1)2% of silica anil 
lm\<* tlic same ndr.aetorincss as the bricks. Raw 
(•lags and grog. Clay mixtniHxs for glassliouse pots 
should consist of .at least tbi’cH* portions; (<o, bind 
cl.ay; (b), base clay; and (c), grog. The bind clay 
sliould Im‘ a fat, plastic, W(‘;itlu*red cl.'iy; lb<‘ base 
cl.ay sIiouM <’on,sisl of sj>cclally s<'lcc((‘d Iumi)s of 
highly refractory clay from which py]'lt<‘s 1ms 
lMM*n nmiovcd l)y band itlcking; lb(‘ grog should 
be |)r(‘pan‘d from s(‘leet(‘d refi’aelory clay and show 
no .sign of stoning or Mack (‘ore. Onllnary tire- 
bricks should not b(‘ iisial for grog. At tin* napiest 
()f the purclias(‘r samples true to bulk should be 
suppll(‘d, with lli(' follow'lng informat bm : Analysis, 
wpialting t(‘mp('rnlun‘ xyilli and wit limit a load. 
A .sample of any clay or gr<»g wlu'ii llrtal at 1400® 0. 
should not show any deeidial sins'kling du(‘ to Iron. 
A fracture of (‘.aeh p(»rtion, tlivd at 1100® (2, should 
show a d('iis(‘ slnietui'(‘, (‘Mp(‘cially tb(‘ bind clay. 
'J’be clays and grog sliould lx* (hdlva'rcd In bags. 

TIk‘ commit I(‘(‘ malv<'H lb(‘ following recommen- 
dations and suggestions: - 

7'ank hUpchs should Ik‘ mad(‘ of (a) u fat 
alumiuoiis bind clay containing little silica, 8(1-40% 
aliimlim, less than 25%, of total alkalis ’and less 
Ilian l-.>7u of total Ibixes, ami b.aving a low sinter- 
ing t(‘nip('ralur(‘. and a rcfract(uMn(‘ss not loss than 
cone .11: (h) a strong nd'raelory base* elay coritnlii- 
liig 25 .22%, of nlnmlna, and less tlian 1-4% of total 
alkalis, with refract orlness not less than cone 81; 
(c) grog made by mixing («) and (h) In a finely 
gnnuid state, tempering, and burning to cone 14. 
TIh; following profiorllons are sngg(‘sled : 

Tank ho(loj7is: (1) A inixtur<‘ is made by grind- 
ing In tli(‘ dry state* bind elay 1 vol., base* clay 
.2 vols. (ID Gre)g Is maelc by te*mj)e*rlng a iiortlou 
of the abeive? mixture, making Into slabs, 

12 X 12 X 4 In., firing to cone* 10, and (‘rushing 
the* FU’oeluct so as to yle*lel shar/eeelged grains with 
a minimum of line* pe)Nvde*r. Fe>r bleK*kR the follow- 
ing are mixe*el dry, te‘m|M‘r('d wdtb a minimum of 
water, pugg(‘d or tre*ale^d in a pan-nilJl with ralstid 
rolls, and in.'ilunal for at le*ast a month Above 
clay ndxtun*. 5 veils , grog passing \ In. and held 
by I In. mesh, 1 vol., grog passing In. and held 
l>y 3*2 in. me sh, 1 vol. The blocks should be dried 
slowdy and burne‘<l to cone 10. Bottom side blocks. 
—(I) Clay mixture to consist of (*qual volumes of 
bind and base day. (11) Grog to be made of the 
ftfime mixture (treateil as described under tank 
bottoms) and burned to cone 12. For these blocks 
the folloiving proportions are suggested; Clay 
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mixture, 5 vols, ; grog passing i in. and held by § in. 
mesh, 1 vol. ; grog passing J in. and held by Vy In. 
mesh, 2 vols. ; grog passing 7*5 in. and held by ^ in. 
mesli, 1 vol. The blocks should l)e burni**! to 
cone 12. Top sidr. (/tux-linc) hhcks.—d) Clay mix- 
ture : bind clay 2 vols., baw‘ <‘lay 1 vol. (li> Crog 
made by burning this mixture to cone 14. These 
blocks should l>e made of clay ndxture, 5 vols.; 
grog passing 4 In. and held by iV mesh, 1 vol.; 
'grog passing 7 'j In and Indd by 3 ^ in. mesh, 2 vols. 
The blocks should ls‘ burned to cone 14. Replace- 
ment (flux-line) hloeks.—d) Clay mixture; fat pla.s- 
tlc clay, 1 vol.; lower-grade plastic clay (containing 
when ilred, alumina 81— alkalis not exc(H‘dlng 
3 -5%, total fluxes not (‘xmallng 0-5%; refractorl- 
n(*Hs not less than cone 25), 1 vol.; base clay, 1 vol. 
Cl) Grog made by burning above mixture to cone 
ft S. Tank blocks should not have any face with 
an area greater than 4 s(i. ft. The blocks should 
be; stored above the floor In a warm, dry room. 
Tank furnae<‘H containing new blocks should be 
maintained at the maximum working temiKM-atuix* 
for at least 12 hours before use. (Jlasn-housr pots. 
— nir(*e grades of clays art' suggested of w'bi< h the 
lowest correspomis to mat(*rlals now in im'. Th(‘ 
following limits an* suggc'sted : -- 


The bottles should show the reactions mentioned 
after exposure for 24 hours to the following solu- 
tions : (i) 1—2% of morphine hydrochloride- 
colourless or at most pale yellow, ( 11 ) 0 * 5 — 1 % of 
strychnine nitrate*— no separation of crystals, 
(iil) 1 % of mercuric chloride— no precipitate of 
coloure<i oxide, and (Iv) water containing a few 
drops of phenolphthaleln— ^jolourless. A better 
method consists in placing a measured quantity of 
pure water In the bottle to be tested, heating It in 
an autoclave at 120 ° C, for 2 hrs., and afterwards 
determining the alkalinity of the water by titration 
with A/lOO sulphuric acid using methyl orange as 
Indicator. In a llme-so<la glass used for bottle- 
making the soda a.sh in the batch should not exceed 
2S%. For ea.sy working the following limits should 
not be exceeded : 14% lime (on the finished glass) 
In lime-soda glasses; 9% magnesia In magnesIa-.soda 
glasses, and 9% alumina in alumina-soda glasses. 
'Phe amonnls may lx* Increased by the addition of 
other oxides or reducing the proportion of silica. 
Lime Is a valuable constituent, imparting tensile 
.strength and thermal conduct ivlly to Die glass. 
(Hass eonlalnlng it li.'is the advantage of being 
cheap ami .setting quickly. The proportion of linn* 
which may lx* [iresent in a glass batch is sur- 
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Bottle-ylass and ylaHs-hutlle manufacture. W. K. S. 
Turner. J. Soc. Glass Teelinol., 1919, 3, 37 - 49. 

The following batch mlxtun'S are suggested : 
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Mixture I Is calculated from the analysis of a 
siphon bottle Imported from Itolicmla, II Is a mix- 
ture actually u.sed In (lormany Lir siphon boltles, 
and III Is n mixture recoiuiiu'iided by the author 
for use In coke-fired furnnet's. There is an In- 
creasing tendency to a<ld an excess of alkali to flint 
glass batch-mixtures so ns to shorten the time of 
preparation or to facilitate the u.sc of automatic 
feeding devices; this exa'ss of alkali reduc'cs the 
durability of the glass, esiH*elally on lx)Hing it In 
water. In common bottle glass the alumina and 
other impurities increase the durability of the glass. 
Ilottles for medicinal and phafranoeutlcal prepara- 
tions, milk Isittlos, fwHllng bottles, and white flint 
bottles should be tested for durability, after being 
cleaned by sterilising In steam for half an hour or 
by washing with acetic ncld and then with water. 
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prlslngly high. In some bottles examined it exccx'd*< 
20 % on the finished glass, (i lasses containing lime 
have a high vlsco.sity until a fairly high tempera- 
ture is reached, after which the viscosity 
diminishes rapidly. Within a temperature rang<* 
of 150° C. (1050°— 1200° ('.) the glass may be either 
too stiff or too fluid to be worked. Magnesia has 
a similar action to lime but at 1250°--1300° C. tin* 
viscosity of a glass eontainlng magnesia is less 
lhaii that of a lime glass; above 1300° C. the differ- 
ence diminishes. Hence, the replacement of lime 
by magnesia softens the glass and gives wldei’ 
working limits, though glasst's containing 10 % of 
magnesia are “stringy” when worked. Glasses 
eontainlng boDi magnesia and lime are tough aud 
do not set so quickly as lime-glasses. A glass with 
a high alumina content ma\ have a higher soften- 
ing ix)lnt, but may be more fluid limn a glass high 
in silica. Highly sllicious glassi‘s apixmr to 
stiffor than highly aluminous ones. Soda softens 
glass to which it is added, making It more fluid and 
reducing the rat(* of sx'tting. Potash resi*mbles soda 
but Is less effective.— A. IL S. 


Basic refractories for open hearths. J. S. McDowell 
and U. M. Howt. Blast Furnace. and Steel Plant, 
1919, t 227-21*9. ‘ 

The hearths of open hearth furnaces are usually 
built of magnesite bricks aud covered with dead- 
burned granular magnesite to a depth varying from 
i In. In some parW to 12—18 In. at the centre of 
the hearth. The granular material Is heated until 
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it sinters in the hearth. After each time of using, 
burned dolomite Is thrown .ust the banks as 
high as it will adhere and all* .des in the bottom 
of the hearth are tilled with the sjune material. 
l>olomite is also used for temi)ornry i»atehlng, as 
it sets more rjiidilly than magnesite. Magnetite 
from (Irenville, I'anaila, is luiely <rystalliiu‘ and 
high in lime. dii(‘ to dolomitle inehisions. If In 
luixetl with iron o\ido and Imriu'd to clinki*!- In 
rotary kilns and has iK'eii found to he ‘-nil aide foi 
rurna(V hotioms Magia'slto (rojn ashington Is 
line to eoai’sely eristalliiu* and verx lariahle in 
colour. It is used extensively, Indiig obtained mon* 
eheaidy than (’alifornian magnesittv ltd I 

c.ak'iiied dolomit<> has Ihh'ii larg(‘1> siih.stllnled for 
magnesite (Ui aecouiil of the slioitage of the laltm". 
hut steel makeis aio now roiuinimr to tlie us(‘ ol 
high-grade magin'sile. uhieh d<tes not air slalo‘ so 
i-eadily and Is mon' ailhenml when In use Several 
dolomitie mahuials liavo lu'cn tn'ated so as to 
redm'o I lie air-slaking h> coaling tho grains with 
hash* slag, iron oiv, ole., and burning the mislun* 
in a lotarv kiln. T)ie lU’oiierth's .d iiasic lefraetoiy 
iiiateiials'whieh elihdly allirt tlieir value f<*r fnr- 
naee use* an*: resistaiiee to slaking: resistance to 
oro.sioii; and reslslaiie(‘ to tlie elaunleal action 
of impiirllh'S in tho oj«' do. i (►mi'aiali\<* 
ti'sts W(‘re iiiad(‘ iiith tAl dead hiiriH'd Wash- 
ington magm'silc, (HI dead huriual ( .anailian 
magni'slte. id) a preitaral ion supi)o.s(‘dly mad(‘ 
b\ coaling (loloini((‘ granules at a high tem- 
iMU'ature wllli oiicii-lK'artli slag. (I>) a i>rodud 
similar to C in ^\hi«h tlu' <iolomltc granuU's 
are reported to hi* coat<'d Iron on*, (kd a 

calcin<*d IiJipnn* ilolomlle. and (F) a ealeiiu*d imn* 
didomile Tin* analysis of tlie (uaterlals showed : 
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'Po estimate the resislaiu'c !(► slaking the sample.s 
wi'ix* m<»lsten(*d inli'riiiil l(‘nt ly. samples \\c*i’(* taken 
at int<‘rvals of hve days, and the loss on Ignition 
determined - 


sevcrnl n‘frftdorlos, and the composition of thr^ 
melts then determined. Tlu* following results wort' 
obtalne<l : 
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'I'lic* sup('ilorlt\ ol A la magiu*sl(e low in lime) Is 
cloailN siiowii The Impuie lioloiiiib* JO mis badly 
conoded ]>y a iiilxliirc liigh in silli-on hut not .serl- 
ou.-l.\ an(*cic(l h\ one rich in phosplinrus. 'flu* 
spiaaallv Ircalcil doluiuilcs ri'slsl(*<l llii* slllclons 
mi.xlnre ln*ltcr than nut ri.'.’ilcd doli)mit(*s. I0\(*i*pl' 
material I>. the piirc'sl (loloiiiilc sliowi'd the least 
rcsj.‘'laiic(* to erosion, thouuh lliis may he nsso 
elated \^ilh its liigli los.s on ignition. Magnesites 
low in liiiK* nere Ha* most lesislanl of all tlu* 
malerlals Materials A and It W(*r(* made Into 
bricks and lH*ated under a load of llo Ih. per .sij. in. 
;il a leiiipeiatiire i ise of ( ’. ihU’ hr. At Ihnrd (’. 
A failed by sli(*aring. It sofleiw'd and si'IIIimI ami 
at 1 lotd liMi! lH*en H*du< e<| hy 12 •"(‘V. <d‘ its oilginal 
length. A. H ,S 

CaltltKitiinj hitn ths I'liglish s'er’ Will. 

IWlTN'ls. 

Sli(<f //h/.v.v,* Mflliod of anil a jiian at iis fat Jinmivi/ 
. 10. i ).inm*i , 'Poledo, Ohio. JOng. Pat. 

12tt,717, ;tl 1217. (A)»pl ltl.:tll/17.) 

Sni.K't glass hs foinu'd liy ]»assing molten glass 
lliiough a liealoil ehanilx'r eoiilaiiiliig an adjustable 
liK'lined or veil leal slab over wlihh the glass /lows 
eoiilliiuously and is cook'd sulli<‘l(*iitly for it, to be 
drawn olT in tlu* form of a sh(*('t, wlileh Is then 
snbj‘‘eled to a eonliniious loiigil iidinal slrc'lehlng 
si r(*ss In omIcI’ to rednee it to the ii'rjniic'd thlok- 
iii'ss -A. H. S. 

i/la.ss /iiniarf. 11. 1 loiielia iijp, Assignor to Flineth- 
poi I (JlassOo, Siih'llipoil, I’a F.S. Pat 1,21)H,474, 
2A;i.lh Appl., 20 hit). 
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'' - \'j Had F Ini'l heeu lee.ik'ined .it the labarataiy liefaio 
llie te^t. 


To ensure a higli rixsihiauee to air-slaking the 
iinie sliould be low and tin* iron oxidt*, alumina, 
and silica should not lie exeessivo*. Tin* graniik'S 
in C appear to hav(* birn well jiroleeled, but J> 
slaked badly. The effect of iiho.sjihorus and slJieoii 
eompounds in ore ami slag was st tidied by means 
of fl) a mixture of ferrofiliosphldt* 1 joiiL, ferric 
oxide 2 parts, containing t) l% 1', and (II) a mixture 
containing 0G5% P, 5-20% SiO,, 200% Mn, and tlie 
remainder metallic iron and rather more ferric 
oxide than would be required to oxidiae the Impiirl- 
Uf*8. These mixtures w'ere heated at 11150° C. for 
equal lengths of time in crucibles made the 


Tnr fuinaee has a drawing portion eiiinjirislng tiles 
eoiislnieled to form a di awing opening, the tiles 
Iwing adjuslahk* veilieall.\ to \ar.\ the Jevt.*l of tin* 
upmiiiig. .1. F P 

Ihillou iflass atliihs; Mitlioil of ihairiiii; . 

() A. W'l'lls, Arnold, Pa . As.signor to Window 
i;ia.ss Alachim* Co., Til Ishuigli, Pa 1' S. I’al 
1,:{01,771, 22 I.T). Appl , 7 Kl.ll. 

In drawing hollow glass arlieles from a iiiollen 
hatli hy means of a hollow half, any nio\emeut 
lK*t\\(*eii tin* engaging |>oi lions of tin* bait and tln‘ 
glass is preveiiti’d hy kei'ping I he hail pnrllally 
iiniiiersi'il in tin* niolleii gl.'iss nnlil It is 
he;if('d to a temjM-ialnie .sullieienl ly higli to make 
its railial eonlradioii during the diawlng (‘qual to 
tlial of the gla.ss “novel," hut not high (*nough to 
prevent the a<Iheslon of the glass.— A. J5. S. 

i'unincc liniaa laatrriah; rruccss of viakinf/ . 

A P. Meyer, Assignor to A. S. Davison Co., 
Pittshnrgli, l*u. F.S. J’nt. 15.4.19. 

Appl., 29..'hl7. 

GRAXui.\it refruelory mat(‘rial is made by heating 
a mixture of granules of highly refractory material 
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and a less refractory material in a rotaiy kiln 
under hucIi condlllons that the less refractory 
material Is taken up hy the more n*fractory 
material without any further clliikerlntr -A. IJ. S. 

aiftHH tuhrs: Urtfiod nnd apimratu.'i for fwmiiKj 
- . K. Kii(‘l)|X‘rs. Aaehcii, (lerman>. T.S. Pat. 

I,;i01,711. 2L» 4 1!) Ai>pl , O.tt.l.'l 
Sf.f: l*at 20, 1112 of lOi:;; this J., 1014, 021. 

f /<’r//ae/o/ // j loodiicts ( ontaininf/ p-alumina and 
d) pKinnih!/ the samr. Norton Po., 
Woic<‘s(er, .Mass., Assignee's of L. E. Saunders 
and H. H While, Niagara Falls, N.Y., F.S A. 
Fn;^. Fat. n;:,0i;0, 7.2.1S. (Appl. 22.'/, /IS.) Int. 
Fonv., 2.2 17. 

Sn: U.S. Fat. l,2t):i,70S of lOlS; lids J., lOlS, 110 

Alnminons ubHisirc and jH(j(rs'< of niakinn same. 
Norton Fo., Woi‘<‘t‘st('r, Mass., Assii<ne‘es of L. F 
Saunders ami U. H White*, Niai^ara Feills, N.Y., 
TI.S.A. Fuk Fat. 11S,.701, 7 2.1S. (Aiepl. 22.'>t;/lK.i 
Int, ('oav., 2.,S.17. 

“Skk U.S. Fat. l,2(;:!,70!l of 101S; this.!., lOlS, IIS \. 


IX.- BUILDING MATERIALS. 

FaTKM'S 

VonvrvU; Manufacture of . A. J. and .T. W. 

lladtield, Shetlielel. Fug. Fat. 120,472, ll.n.lS. 
(Appl. 7018/Ls ) 

Fon(’ueie spe‘clally suitable for foundations which 
are to support asphalt i>avings Is made by adding 
2 galls, or more of tar or ])ltumlnous mixture to 
each ceiblc yarel of ordinary concrete. Alternatively, 
the ce nie'iit In tlie concrete may be wholly replaced 
by pitch, tar, or bituminous mixture. (Ueference 
Is directed. In pursuane'c of Sect. 7, Sub .sect. 1, e)f 
the Patents a ml Designs Aet, F,H)7, to Fng. Fats. 
15,002 of IIHH;, S275, 0021, 21,018, and 28,74.7 of F.M)7.) 

-A. F. S. 

Vonercic pioducts; Curnuf — F, A. Felle)n])v, 
Kemie, Fa., F.S. A. Fng. Fat. 120, 81.4, 21.5.lk 
(Appl. S;!05/lS.) 

CoNcnKTF. ))r()elucts an* e'tire'ei l>y placing them In 
moulds ami suldee-tiiig them tee drv .s(e*ain for 
20 mins., tlu'ii immersing them in boiling water for 
o hrs., and limilly suidecting them to currents of 
healed air for 20 min. The apparatus used for this 
puri)ose consists of a .seFies of covi'red tanks e.ach 
Imvlng a sP'am la'aliug coll In the Iow<‘r part so 
arranged thal part of the cod Is immersed whilst 
part piojects .above tlu* surfact* of the watc'r Above 
the coll Is a metal plate with an aperture llirougli 
which steam may pass ui)wards to tin* go«,ds sup- 
ported on slielv(*s In the tanks, the slielv(*s having 
openings to facilitate the circulation of the steam 
around the goods. At oiu' Pnd of ea(dj lank is a 
du(M which connects its npiH'r and lower portions 
and allows of circulation of the water therein. 
Water Is passed from one tank to anotlier as re- 
(pilred. by means of a pump, the circulation Ix'lng 
controlled by valves. — A. F. S. 

Keene' cement: Manufacture of quick -setting . 

W. Hoskins, Chicago, 111., Assignor to The Best 
Bros. Keene’s Cement Co., Medicine TA>dge, Kans. 
TJ.S. Fat. I,‘a00,2fi0, 15.4.19. Appl., 13.5.18. 
QpiOK-smiNO Keene’s cement Is made by mixing 
UljeJy ground rnldned gypsum with a catalyst con- 


sisting of a salt containing more acid than Is neces 
sary for forming a normal salt but not exceeding 
half that required to fornFan acid salt.— A. B. S. 


Agglo?/teration of cement. Ger. Fat. 209,552. Sec X 


X.-METALS ; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

Fumaves: Electric iron and .steel . ,T. Bibby. 

Just. Fleet. Fng., and Iron and Steel Imst., May, 

J9FJ. Fiigimn'ilng, 1919, (>49—054. 

The manufacture of i)ig iron in nn electric blast 
furnace is di*al(^ with, ami it is slatcMi that there 
is a saving of 70% in the coke used as compared 
with ordinary blast-furnace methods; other con- 
ditions being eqmil, the ordinary blast-furnace 
nielhod is baluneed against the (‘leetrieal method in 
cost, wh(*ii 1 h.p.-yt‘ar is obtained for the price of 
2 2 tons of cok<‘. Fk'clrie pig iron contains less 
iini)nrilies than blast- furnace* iron, and a more basic 
slag may be ol)t allied at, tlie liiglu'r te'inperature. 
Hills fa\ouring the <*limiimtion of sulpliur. An 
ele<*lil<* blast furnace Is d(‘s<Tibed, aiiout 20 ft. 
Idgh, w'itii a wide siiallow' lieartli or erueible at 
tlu* bottom rejdae'iiig the narrow blast-furnace 
lu'artli. q'iie (*l(‘ctrodes proj(*ct through tlu* roof of 
the erucilde ami are embeddtMl in Hie eliarge, and 
Hu* crucible forms tlu* melting and relinliig 
chainlx*!*, Hu* wdiole of Hu* oxygen rc'qulred for 
reduction b<?lng obtained from ‘the ore. It is of 
importance to develop a uniformly high tempera- 
ture thronghoiit tlie central and low'or jiortlous of 
the erueible, and Hie larger Hie furnace, the greatei’ 
will bi* the number of electrodes n'quired to dis- 
tribute the heat sutncieiitly. The following table 
Is given for the number of elect rod(*s used on varlou.*’. 

Ilor^c power ' Nmiiber of | Veuny output. 

ekiftiotlo^ I tons 

' I I 7.000 

t.'*oo u 

o.ono s I 18,000 

10,000 I .U,000 

I I 

sizes of furnaces am! tlie outi)ut ^ It Is stated thal 
Hie G(K)0 h.p, furnace with 8 electrodes is destined to 
be the most popular, and the method of transforming 
three-phase current into eight equal phases con.secu- 
. lively at 45^ is described and lllustratc'd. To avoid 
desi ruction of the roof through the high tenqK'ra- 
tnre developed, a portion of^ Hie outgoing gases is 
exlraeted, lui.s.sed through coolt'rs and dust extrac- 
tors, and blown against Hu* Internal portion of the 
roof. Heavy induction losses In the low-tension 
k*a<ls, which may Im* taking a current of 20, (XM) 
ampciws each, jire (‘liiefiy dm* to Hu* leads having 
to pass near Hu* structural ironwork of the furnace; 
hy rearranging tlu* leads and Inti'rleavlng the bars, 
the induction lo.s.ses may lie reduced from 215 kw. 
to 50 kw. q’lie power consumption, per ton of pig 
iron produced, deiH*mls on the percentage of Iron 
In the ore ami of carbon dioxide In the xvaste gases, 
and the average obtainable, with 22% of carbon 
diox hie and 00% iron content, is stated to l)e about 
1500 kw. -hours per ton, the consumption of coke 
being about 0 ewT. i>er ton of pig Iron. Electric 
stiM?l-refinIng furnaces are also dealt w'ith, and a 
small furnace of ^-ton capacity Is described, suit- 
able for melting ferro-manganese, In which a great 
saving In manganese is effected. I^arger furnaces 
of the 20- ton Electro-Metals four-phase type are 
also d^ribed (this J., 1910, 368 a).-B. N. 
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{Steel] furnace; .4 new type of eU^trio . 

A. Suhlln. Inst. Elect. Eng., ami Iren ami Steel 

Inst., May, 1919. Engineering, 1919, 655. 

The furnace Is designed to embody the mhaut.Mges 
of both the direct arc and fr(H*-biirnlng arc fur- 
naces. It is providcal with one pair of water-cooled 
electrodes with a 3 ft. (J in. diaiiuder hearth, up 
to 6 pairs of elec‘trod(‘s with a hearth from 9 to 
11 ft. diameter, and is supplied with direct cur 
rent, or with one-, two-, or thnn'-phase alternating 
current according to the luiinbtT of pairs of elec- 
triMles. Each pair of electrodes enters th(‘ fiirna(H‘ 
in the same vertical plane, but at dlft'eivut and 
adjii.stnhle angles. The furnatv, whilst empty, Is 
heated by the fn‘e-burning arc, and after the chai-ge 
has been introdiic(‘d and the material imdled, th(‘ 
lower electrode is drawn back and the upiH^r one 
advanc(‘d, so as to form a dln'ct arc bctw’ecm tlu* 
upper ch'ctrode and the slag, I bus producing a 
rapid circulation of the batli. A bottom tdectrode, 
emlXMlded in the hearth, may be cinploytMl, and 
this and the lower electrodes an* (‘art Inal.-- I». N. 


rhoi<p}i(jrus; Rapid determination of — [/n iron 
and steel]. M. Schmidt. Z. angew’. Ch(‘m., 1919, 
32, 13S— 139. 

The method in which phosi)horiis iti .st(H*i etc*, is 
d(‘termin(.ai by i)ri‘cipilation as phosidtomolybdate, 
solution in ammonia, and precipitation with mag- 
nesia ndxture, may be aecelerali'd by making tin* 
precii>ilatlon from a hot solution and 

centrifuging the Ihiuid. For this purposi* a sixa/ial 
ceiitrifugi* has been devis(‘d b.\ illitl<‘r, with n‘C(‘p- 
tacles to hoid tiie l)eaker.s containing the pivcipi- 
tatc'S - < ’. A. M. 


P/iosplio) us in phosphor-iin ; IH tvnnination of — 

W. l.ord. Chem. News, 1919, 118, 251, 

The following proi-ess is a inodilication of Octtel's 
nictho<i for d(*termining i»hospIiorus in phosphor- 
broJize, and has l)(‘en found very accurate and rapid 
for comiii(*rcial pho.sphor-tin containing up to 6% 1'. 
1 g'rni. of the liin'ly (ll\ idl'd metal is hcati'd with 
concent I'ati'd nitric acid in a largi' ]>orc(*lain cru- 
cible, until conipleti^ oxidation is (‘llected, when the 
mass is eva])orated to dryness. Tin* ri'sidue is 
ini.\(’d with 6 times its W'ciglit of pure potassium 
cyanide and (he mixture heati*d to dull rcdimss for 
15 niin.s , whereby jxjtassium iihosphate and nH'talll<* 
till are produci'd. When cool, the melt Is extracUal 
with hot w'atcr (steam), ami the liltered solution 
is successively acidulated with hydrochloric acid, 
boiled to exiM’l liydrogeii cyanide, treat (*<1 (hot) 
with hydrogen sulphide* to remove residual tin, 
tiltered, trc'ated w'itli bromine water, evai)orated to 
about .50 C.C., and c<X)led. The solution Is then 
made .slightly ammoniacal (any precipitate formed 
iK'iiig lllt(*red olf, rcdlssolv(*d and rei)recii)ltated, 
and till* liltrate added to the main solution) and 
tn'ated with magnesia mixture to i)recipitatc tlie 
phosjihonis as usual.— W. E. P. 1’. 


Betl nirtal ; Chanyes of convent ration dvtiny the 

e1((trolysl8 of . E, rfanii. Oesterr. t’heiii.- 

Z(*it., 1919, 22, 10—11. Chem. Zeiitr., 1919, 90 , II.. 
472. 

Ciuv(.Es In com[)ositiou of the electrolyte during 
electrolysis with bell-inetal anodes are caused by 
the metals other than copi>er which undergo 
secondary reactions with the electrolyte. To inulii- 

taln constant conditions It is desirable to add sul- 
phuric acid to comi^cnsate for the coi)per suiphate 
which Is consumed in the formation of siiJblc sul- 
phates (e.flf. Zn, Cu, Nl, Pb), and also copper In 
quantity equlTaient to the foreign metals vriilch 
pass into solution. This copper converts Into 


copt>or sulphate the added sulphuric acid and also 
that prcHluced by the hydrolysis of unstable sui 
phates.— W. II. P. 

Refractories for open hearths. McDowell and 
How'i*. See VIII. 

M ray photoyraphs tlnonyh metals. Slade*. See 
XXI. 


r\H NTS. 

t'tayey l(M)aj otes; Vtoeess of i tea tiny . E. F. 

Goltra, T S. Maititt, and .1. 1>. Dan.'i, St. 1 .ou1h, 
Mo., and R. W. Erwin, WanKon. Iowa, Asslgnor.s 
to Mlsskssippl Valiev iron t'o.. Wilmlnglon, Del. 
U.S. l‘at. l,:i01,nsT 22 i.l9. Appl., 5.1.11. 

'Phe 01*4* i.s li(*ate(l to drivt* olT llu* fr(‘e iuoImIiut, 
lnmbl(*d to br(*ak np llu* ore and gangne, then 
li(‘at(*d to drive off llu* ('onibined moist un*, criiHhed, 
limibh'd to loost'ii the gangiu* from the ore, and siib- 
j(H-ted to a bla.st which removi'.s the gangne from th(‘ 
ore-T. 11. lUi. 

Steel or other muymt liable metal; Method of in- 
diratiny the, ('ondition of • - — lehen under heat 
treatment. 1*. l‘op(* and G. II. Tliom.ns, 
liondon. Eng Fat. 126, .532, 4.7,1S. (Appl. 

11,001/1S.) 

'PiiK .s|H*cim(‘n i.s heap'd In a magnetic field 
.and its motion nmh'r llu* inlliu'nce of gravity or 
(d’ a si)ring, wh(‘n the magnet ee:i.s(‘.s to act on 11, 
lodical(‘s tlu' r(*ea lesecnei* point, II. Hu. 

Steel or other maifnetisabtv metat : Method of indi- 
eatiny the condition of — trhen under heat 
treatment. .M. O'tiorman and G. 11. d'liomas, 
London. Eng ihd. 126,S56, i.T.tS. (Apid. 

11,003/lS.) 

The nu‘lal is conlaiiu'd in a eniclhk* of refraeP^ry 
material which i.s healed ('li'ctrleally l»y a coll of 
resist a nc(‘ nu'lal. The lu'aling eoll forms oim arm 
of an Induellon iuldgi* and llu* i'eeale.seenee polut 
is Indiealcsl by llu* eun.siMpu'nt variation of reactance 
in llu‘ elreiill. d’lu* eliaiige })oinL Is also dele(Ted by 
llu‘ varlallon in voltage* aena.ss tlu* lu'atlng coll 
tlu* reactance of wldeh varh's with the magiu'lle. 
(hange. — T. H. Hu. 

Steets; Heat treahneni oj easimys of special . 

Process of heat tieutmenl of steel. F. Gtollttl, 
Turin, A.ssignor to Soe. Anon. Hal. Gio. Ansa Ido 
& Go., Genoa, Italy. U.S. I’ats. (a) 1,279,53.3. 
24.9.1S, and (a) 1,29(;,619, 11.3.19. Ai>l)l., 4,6.17 and 
14.10.11. 

(•\) Ga.st sl(*(‘l having strong thermal hysteresis is 
heated slowdy to ahoul 19(G--2()0° (’. above* tlu* 
Ac3 peilnt, ke‘pt, at this lemperature for a time, 
cooled slowly to about 100'^ -1.50'^ above the 
Ar3 point, and lhe*ii eoolrel rapidly, (a) Ste*el Is 
Imatcd to a tem[)(*nitnre* n(*ar (hat at wdileh dlflu- 
slon of the eliflfe'rent comjionenis of the steel lakes 
place with (he greatest rapidity, / c., to at least, 
lOO'^G. alK)ve the* Ac.*; point and the* tcnii)cratnre 
is then lowered to at le^ti.st 31)'^ G. Ix'low that ncccB- 
.sarv for efre*etlng llu* ordinary uniform hardening, 
i e ' to a r) 0 iiit at least 50° G aiK>ve the Ar3 point. 


Zinn: Rxiractiny — in elect t ie furnares. E. 8. 
Itergluud, Trollhllttan, Sweden. Eng. Put. 
1 i0,.549, 26.7.18. (AppJ. 12,219/18.) Int. Conv., 
22.io.17. 

The zinc powder which collects on the bottom of 

the condcnacT Va «\iblected to a 

Ing action by means ot a screw Vn 

F 2 
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mixture of molten zinc nnd zinc powder and which 
drives It through an oiKuiing. The yield of molten 
zinc Is thus lncre}is(‘(l.— It. N. 

Disinteuratini) metal; Prort^'^s of . Metals Dis- 

integrating (’o., Inc., New York, Assignees of 
E. J. JIall. Parsalc, N.J. Eng. l‘at. 121,5011, 
4.12.1S. (Ai){)l 2tl,0.S(l/l.S.i Int. (’onv., 20.12.17. 

Molten nu'lal Is sucked through a disintegrating 
nozzJ(? hy a rotating convergent Jet of gas under 
pressure vvliich strike's tlu* nozzk' at a point just 
to the rear of tlie orltice.— T. II. Itii. 

Aluminium uante; IJmiUoimcnt of in the 

‘manufacture of exiilosiien and for other pur- 
poties. (\ Vautin, and 'I’he l^rcKlucc* Mortgage 
Trust, Ltd., I.ondou, Eng. Put. 120,021, 20.10.10. 
(Appl. 15,278/10.) 

Aluminium scrap or swarf in the form of turn- 
ings, shavings, or very thin strips Is fed into a 
rotary dlsl!it<'gratlng machine run at high ix'rl- 
pheral stHH'd. Tlu' powder so produced, although 
It may contain ordy about DO^u of aluminium, is 
suitable for the manufacture of e.\plosiv 4 ‘s, 
tiiermit,” and light- and smok(‘-])ro<lueing com- 
pounds.— E. A. C. 

Eketroden for arc meldinfj and the like. J. 11. 
Oarlx'tt, Hadley, Salop. Eng. Pal. 120,215, 
8.11.18. (Appl. lS,;i;{0/18.) 

Tiik eI(‘ctrod(* comprisc's a metallic core having an 
absorls'iit csiNa'i'Ing, the whole having Ix^en soaked 
In a solution of liorav, ;{^ oz., salt, 1/8 oz., s(Hln, 
1/12 oz., water, 1 pint.— 11. N. 

Electric arc mcldinf;. A. Smith, Assignor to Smith 
Metal P(‘rforatlng ('o., San Mateo, Cal. U.S 
Pat. 1,21)8,500, 25.0.11). Ai>pl., 17.8.11. 

The article is iireheated to a red heat, and the 
nudal parts to lx* wehh'd an? brought appro.xi- 
inntely to the iKilnt of fusion in an electric arc. 
Two non-consuming fluid-cooUsi metal elec- 
trodes are usial, on(‘ of which can Ih‘ oscillated, 
and a third, fusible metal elect nxle, which la 
adapted to supply fused metal to the joint, and is 
provided with means for replenishing the metal as 
the electrode is consurniMl.— B. N. 

Tin and other metals and alloys; Process and appli- 
ances for the recovery of . K. E. Alexander, 

N(‘wcastle-on-Tyne. Eng. Pat. 125,577, 20.1.17. 
(Appl. 1005/17.) 

The scrap or other material Is Introduced at the 
top of a furnace and subjected to a temperature 
exceeding the fusion point. The molten metal 
passes downwards through the fuel, which is main- 
tained incandeset'ut by injecting air through tuy(*rea 
at dlfl’erent levels, the tem|K*ruture decreasing 
downwards to the lu'arth.— 'r. II. Bu. 

Sulphide ores and raw ore products; Differential 
flotation concent tat ion of — -. C. C. Ereeiuan, 
Itroken IlllI, N.S.W. U.S. Pat. 1,501,551, 22.4.10. 
Appl., 30.3.10. 

Mixed sulphide ore pulp is suhjK'ted to agitation- 
aeration notation in a dilute solution of alkaline 
carbonate, one suli)hide being floated while others 
an' exeluded from the float conct'ntrale. Contact 
of tlie flotation hath with metallic copper, metals 
electro- negative to copper and soluble salts of these 
metals is excluded.— T. II. Bu. 

Metalluryical moke filter. W U. Bates Jun 
Boston, Mass. U.S. Pat. 1,302,281, 29.4.19. Appl., 
30.11.17. ’ 

Spaced rotary baffles and reticulated conical filters 
are mounted in a closed tank through which fumes 
and liquid are circulated.—T. H. Bu. 


Agglomeration of blasUfumaee dust, finely dividei 

ores, cement, etc. in rotary kilns. Stahl 

I work Thyssen A.-G., Hagendlngen, Lorraine 
Ger. Pat. 309,553, 50.U.15. 

The materials to be agglomerated are led througt 
a kiln C'onsistlug of two cylindrical end sectiouf 
coniK'clcxl by a passage way provided with an en 
largenieiit, and whose iongltudinal section is a frus 
tnim of a cone. The end comi)onent8 may be eithei 
stationary or in rotation, and the middle sectlor 
can be st'parately set in slow or quick rotation, anc 
it may, if d('sired, Ix' set at a greater or les.s in 
clinnUon than the end components. In the middlf 
enlarged section, the material is subjected to appro- 
priate physical and chemical treatment.— J. S. G. T. 

Dressing ores; Method of . G. S. A. ApiJoIqvlsI 

and E. 0. E. Tyd/m, Stockholm. Ger. Pat. 
511,19(5, 25.2.18. Int. Coiiv., 13.9.13 and 15.9.15. 
Addition to Ger. Pat. 277,847. 

AccjouDiNa to th(‘ chief patent (Eng. Pat. 402 of 
191.i; this .7., 1913, 450) the ore, oil, and tar, etc. 
W'cre thoroughly stirred and mixed together, liquid 
j('ts under iilgii i)ressurc being employed for this 
I)iirpo.se. The liquid jets producing the stirring 
entered the separator quite distinct from the ore, 
and first came Into contact with the latter at the 
injectors. In ci'rlain cases it has been found 
desirable to Introduce tiie ore, oil, tar, etc. into 
the liquid wliich Is tlicn sprayed througii one or 
more jets. Tlie oil, ore, tar, etc. and (he liquid 
may be delivered to the jets i)y means of a centri- 
fugal pump which serves to mix the various con- 
stltmmts together. In certain cases, air may be 
employed in piaee of the liquid jets. The air Is 
compressed, and tiie current of air is best delivered 
under tiie surface of Iho Ihpild In the stirring 
vessel.— J. g. G. T. 

(g/7rcr-tin dental] alloys; Purification of powdered 

or comminuted . P. Poetschke, Milford, 

Del., U.S.A. Eng. Pat. 125,881, 7.9.18. (Appl. 
14,575/18.) 

See T^S. Put. 1,278,744 of 1918; this .T., 1918, 740.A. 

Metals; Apparatus for cart'ylny out processes of 

winning . V. M. Weaver, Harrisiiurg, Pa., 

Assignor to Weavc'r Co. U.S. Pat. 1,205,575, 

4.5.19. Aiq)I., 9.8.15. 

See Fr. Pat. 481,055 of 1915; this J., 1917, 144. 

Sulphide ores; Separation of mixed . II. T. I). 

Williams, Broken Hill, N.S.W., Assignor to 
Minerals Seiiarallon North American Corpora- 
tion. U.S. Pat. 1,500,515, 15.4.19. Appl., 20.7.15. 
See Eng. Pat. 10,478 of 1915; tills J., 1915, 895. 

Aluminium ; Process of soldering . A. II. Alex- 

andre, Levallols-Perret, Assignor to E. H. Moll 
et Cle., Paris. U.S. Pat. 1,301,53.5, 22.4.19. Appl., 
2.11.17. 

See Eng. Pat. 110,758 of 1917; tills J., 1918, 185 a. 

Casting metals; Apparatus for . H. Talla, 

Heilbronn, Assignor to Prilzlslonsgtisswerke 
System Schmidt-Beicbhnrdt-Oos., Frankfort, 
Germany. U.S. Pat. 1,302,450, 29.4.19. Appl., 
21. .5,15. 

See Eng. Pat. 7455 of 1915; tliis J., 1915, 539. 

Furnace for the heat treatment of metals. C. M. 

• Walter, Birmingham. U.S. Pat. 1,303,429, 

13.6.19. Appl., 6.8.17. 

See Eng. Pat. 117,903 of 1916; this J., 1918, 589 a. 
Grinding ores. Eng. Pat 126,114. See I. 

Heat insulation, U.S. Pat. 1,301,676. Bee 1. 
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Conductivity of insulating materials at high tem- 
peratures; Methods of measuring . P. B. 

Sll8bo<i and R. K. Uonamnu. J. Wash. Acad. 
Sol., 1019, 9, 252—20(1. 

TiiE results obtained by tbe use of an alternatlnt; 
current method on a uumlx^r of tyi)eH of samples are 
given below, h and c Ixdng constants of the material 
and InderKUidont of the sha])t‘ and size of the speei- 
men used. As one of lhes(' constants deiK'nds 
markedly ui>on the other, It lias Ihtii foiiml con- 
venient to compute an “ etTi'ctivt' tenii>erature “ 
(T,.), whl(‘h is dethuai as tln' ((‘uiperaturi» at which 
the material has the arbitrarily selected resistivity 
of one megohm imt cubic c'entlmetre, and Is ob- 
tained from the equation : T «=' 

" b 


Resistivity of insuhifnuj mati n<ih\ 


Material 

c 

h 

Te 

Fueod silica 

11 8 

0 oo6:> 

HOO" (’ 

Itent porcelain tostod 

11 2 

0 0 (k;(i 

790* <’. 

Typical mica pint: . 

12 1 

0 0 U 8 .J 

720“ r. 

AvoraiKC 3 aviation 
por»'olainH 

11 5 

0 00 s.') 

050“ i\ 

Avorai^ automobile 
poivelain . . . . i 

10 2 

0 0085 i 

.J 

400'* (’. 


I 

bi)0°C. 


|3i0xl0« 
SOxlOrt 
I 70xl0‘5 

j 40x100 

j 0 8x106 


Ttie hgures show a wide variation in the resistance 
of the ditl’erent materials, but a surprising slmi 
larlty in the constant, b, which is a measure of the 
temiHU'ature C(H.‘l]iclent of their resistanw, whilst 
successive measunmients witli alternating current 
on a single si>eclmon gave results agreeing within 
a small amount, yet ineasurements on different 
si)eeimi‘ns of material, supposed to lx‘ identical, 
showed wide variations In resistivity, amounting 
in some cases (o a factor of 10. Tills tends to Indl- 
(iite that (h(' conduction is due to a considerable 
(‘xtont to the pre.sc‘nce of small amounts of Imiuirl- 
ties, w'hieh may vary greatly in amount without 
appreciably affecting the comiiosltlon of the material 
as a whole.— R. N. 


rated with molten salt, the contact between the elec- 
trodes and Uie diaphragms extending along the 
whole effective s\irfa(*e of the electrodes, which re- 
main ill a dry slate. For example, a layer of 
broken coke in an iron container may serve ns com- 
bustible eleotrcMle. A diaphragm of burnt mngnestn 
satnraliHl with melted 8o<la n^sts on the coke and 
almve this is an air electrode consisting of Iron wire 
gauze supporting a layer of hammer slag or the like 
niul surmounted by a gas bell of flrt*proof material 
with an lidet ami outlet for air. The cell la placed 
in a heating ehamlwr at 110(1° (’. In an alternative 
f<u*m. tN\o magm‘slii pipes, clo.sed at the bottom, dip 
into meltt'd soda in an Iron receiver. Each pl|)e Ja 
lined Inside with iron wire gauze and enoloa<»8 a 
gas-supply pliK*; through one jilpe air Is blown 
and through the other an Intlaminahh* gas (hydro- 
gen, carbon monoxide, \vat(‘r-gas, or eoal-gas) to 
serve as the eombiistlhle electrode q^ie (vll Is 
placiMl in a heating ehamlKT at li0l)° C.-- B. N. 


Furnaces: Flecirle. /or the fixation of nitrofjen. 

Nitrogen fi ration funuiees. E. K. Scott, Parnlng- 
hnin, Kent, atid F. Howies, ManehestiT. Eng, 
Pats, (a) 12f>,05S, 21.11.10, and (n) 120,080, 2.12.10. 
(Appls. 10,008 and I7,:{:{2/10.) 

(a) a uioii-FUKgiTKNrv hi^h-tension jOIot spark dls- 
(diarge is producisl IxOween converging (‘U'ctrodes 
and a <‘entral pilot \vin‘ pla<*ed tH'iieath the gap 
iM'tween tlu' lowi'i* ends of lh(‘ «'l(‘ctrodes, by means 
of step-up and o.scillation transformers InterpowMl 
Ixdween tlie soiiret* of tla‘ alternating current for 
the pilot spark and tiie i)llot spark gap. (a) The 
fiirnMC(‘ jtroper is <llvi<led into thr<H‘ parts, each 
<*arrying an ekHtrodi*. tlu' latter InOng supported by 
tlina* blocks of refractory material, having niier- 
tur(‘s for the passage of W’aler conduits and electric 
eonne<‘tlons of the electrodes, ami for the adjustable 
tins at the base of electrode's, (*aeb tin being 
MUfiported by a lioldlug and aeljusllng means; sight- 
ing aiM'rtures an^ also arrangeal In the Mocks. The 
furnaev is dlsposeal lH*tvv(‘(‘n a baw^ ehamb(»r con- 
taining the air supply plpe^ in whh'h the pilot spark 
win* is arrunge'd, and a gas eook'r and steal in gene- 
rator above' tiie furnaeM*. -B. N. 


PAIENTS. 

Accumulator cells: Electric and method of 

making the same. H. S, Hawkins, San .re)se;i, 
Cai., U.S.A. Eng. I’at. 115,0i{r», 2.5.18. (Appl. 
71187/18.) Int. Conv., 2.5.17, 

Seveual plates are supiKirte'el and spae'e^d apart in 
a container, tiie space's Ix'lng iiartially tilled with 
sugar, which is the*n bake*d at a suffidenlly high 
temiiH'rature to produce ebullition and form a highly 
porous mass of carbon adhering closely to the jdates. 
The' carbonaceous mass acts as an insulating and 
bracing material, preventing disintegration of the 
plate's.— B. N. 

Battery; storage . T. A. Eellson, West Orange, 

N.J. U.S. Pat. 1,209,093, 8.4.19. Apph, 10.S.14. 
The positive element of the battery contains nickel 
and the imgative element a mixture of linely-divided 
ferrous material with a small ix*rcent«ge of mercury 
and a stannic material, in an alknline electrolyte 
containing lithium hydroxide.— 13. N. 


Furnace; Electric - ~. W. K. Booth, Assignor to 
Boeffh-Hnll Oo , (dile'ago, HI. U.S. Pat. 1,299,110, 
1111). Appl, 4. 4. IS. 

A WALL contact In an “ ae lel ” furnace Is formed by 
mixing silica anel e'arI)eu)a<*e‘ons material and heating 
the' mixture? In the ele'clrh' arc to feirm a meuiollthlc 
mass of sillcem carbide as a matrix, carrying excess 
of carlxm, ami with a faedng of silica. An open- 
work nictal grlel is cmbc<lde*d In the mass with a 
shank c\le*neiing througli the refnieteiry wall, the 
grid and shank be'lng oemipose'd of se'ctlons of small 
area.— 13. N. 

Vurna>ce; Electric . If. A. Hrenves and H. 

EtehelLs, Shomeld. U.S. Pat. 1,301,932, 29.4.19. 
Appl., 18.2.19. 

An eU'ctrlc furnae'c Instailatlon Is provleled with 
two or more si'ts of transformer windings, with 
improved eonne'ctlons eonqirlsing the Inversion of 
IMilarlty e)r the» rotation of phase* of {K)°, 120°, 180°, 
210° or 270° of one group of trnnsfornie'r windings, 
relatively to the phase or phases of the other group 
or groups of transformer windings. — 13. N. 


Electric cells or batteries. E. BttUr and W. D. 
Treadwell, Zllrlch, Switz<*rlnnd, Eng. Pat. 
120,766, 16.3.18. (Appl. 4689/18.) 

A CELL for generating electrical energy comprises 
a combustible electrode, and an elective which is 
depolarised by air, both electrodes being In contact 
with a refractory diaphragm or diaphragms satu- 


Chemical reactions; Method and apparatus for 

carrying out by means of magnetically 

spread-out electric arcs. A. V. Lipinski^ Zllrlch, 
Switzerland. U.S. Pat. 1,281,604, 15.10.18. Appl., 
6.3.18. 

In carrying out the process described In Bng. Pat. 

106,185 of 1916 (this J., 1917, 002), curved blades are 
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provided in the tlirougli wliieh ouc of the eur- 
reats of gas l8 supidied in order to impart to this 
CUiTenI a revolving movement about the axis of the 
flame sheet Ixd^Aeen the (dectrodes in addition to its 
movement In the direction of the shortest path 
?)elwr‘<‘n the (dectrodes. 


Elrrtric rcststcr; y.nj:<i!/ anhtni — . J. Thomson, 
New York. t S, 1.21JS,1L>1, 25.3.10. Apid., 
it; I.IS. 

A\ ehs-trlc resistcu* is prodtnvd i>y sciuirtlng a mix- 
ture containing carhon liirougli a die, cutting slots 
ill th(‘ hand of S(piirte(i inateiial so as to give it a 
zig/ag form, til ling the slots vvilli ndatively electri- 
cally non-conducting material, such as fus(‘d alu- 
minium o.vlde and silicon cai l)ide in crxslallliK* form, 
then emdoslng the whole* in moist material, partly 
drying the latter, and llnally p.issing an eksdric 
current through the imunlx*!', so as to luxat It pro- 
gressividy until the teuniM'rat nn* naiches a point 
higher than that at ;\hich the n*sister is to lx* u.seel. 

It. N. 


ErMistfmrc; \n)inhlr /‘esisdaaer (‘Irtncht. 

T. W. (‘as(‘. S< ip!o. N \ f S. I’mIs (v) 1.20S. tr>7 
and (a) l,20.s,(;27, 2.7.:t.l!) Appl., l!i.2. :iml p;.:i 17. 
Tuk r(*Histan('(‘ «‘leni(mt is fdiinee] ed’ (\) a mat(‘rlal, 
or tin a eemipnund, coni. lining lead, antimony, and 
suliihur. it. N. 

Ec.'fistanri' : 1 antihlc . W. Case, Sedpio, N V. 

(J.S l*at. 1,::oi.227, 22 I 15). Apjd , 0 10.17. 

A HKHisiANCh (deMiu'ut coitipi isiiig a compound (»f 
thallium and sulidiur. -lt. N 

EIcctrolystff of fiisi'tl ('In trolnt(‘s. 11. C. M. Inge- 
iHTg, Saudvilv(‘n. Assignor to Norsk iJydro-Elek- 
trisk lvva(‘lstofaktle.s(‘isUah, Christiania, Norwav. 
If. S. Pat. 1,200.017. S.4. it). Appl., :{0.10.17 
A i)iAriiR\(iM, for use in tlie electrolysis of fus«*d 
electrolytes, is made* e)f a noii-porous mat(*rlal sub 
sl.'intlally Insoluble in the* (‘le*e*lre)ly le, and which is 
practically non-coiulucl ing at atmosph(*rl(* tempera- 
tures but be‘couu's conductive at the* temperature of 
the fuse*d (*l(*ctnd\te - It. N 

Elrctrolnsis; Doric* ho (‘(urpiiK; out chonintl pio- 
cesses bj/ - V (Jerbe*!-. Itade*n. Switzerland, 
if.s. Pat. i.:;oi,s:t2, 204 10. Appl., 1 1 . 1 . 10 . 

A UE('Ki*i'\ci.K is<li\ldi*d into e-elh, with iiositive and 
negative (‘l(*clrodcs arranged ivspe'e-tively in the* 
et'lls at opposite* e'uds. Me'taHie tolls are* provided 
l)elwCH*n adjacent (•< dls, and an* ael.\pt(*d to act as 
carriers letr snb.sliinces aelhering there*to anIk'H the^ 
ciiri'('nt la j)ass(*ei Me'ans are iirovieleel fni* moving 
or ie>tatlng the rolls, .so tlial tlie leait of eaedi roll 
situated in one cell is alle'rnately bi ought into the* 
adjacent ee*ll eluring the move*me'nt. It 


Vhonicnl uyiilmus; Method and appuiatus fot 

carniinp out hu jncans of ninijnefiralli/ 

spnad-out el('ctric arcs. A. V. rdpinski. Ziirlch, 
Switzendand. PS. Pal. 1.200,000. 71151. Aiad . 
15.3.10. 

Skk Rng. Pat. 105.i:;.5 of lldO; this ,T , 15)17. 002 

T'lcctruHil cncnjit; Supjdi/ of /o futnaecs or 

other appliances. W Travis, Sheffield. P.S 
Pat. 1,801.8.^7. 20.4 15). Appl.. 13 2.10. 

Sf.f Faig. Pat. 118.233 of 1018; thl.s .T.. 1018, 501 A. 

Electro-osmotic dehpdration. Ger. Pat 311,053 
Sec I. 

r 


[July 15, 1$19. 


Electrical purification of gases. Ger. Pat. 311,14- 
See I. 


Klcctrolgtie o.ridation. Chlorates. Eng. Patt 
125,(k)S— 0. Ncc VI 1. 


Electiic furnace appaiatus. U.S. J^its. 1,200,330—7 
Ncc vn. 


ElecDolijsis. T'.S Pat. 1,300,420. Nec VJl. 


Electrode for ir elding. Eng T‘al. 12<).24,5 NecX 


Catahi^its C.S Pat 1,205), 505, See XII. 
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Colussinni : Detenninafion of a ra liable — in beet- 
)oid rinasses a.sh intended for soap-maKing. M, 
lte*nois| anel S Itregnemi. Ann. Falsif., 15)10, 11, 
72 78 

To asee'rlain the* ejiiantity of jxilassium earlxmate In 
he*e*troot vinasse's ash, (l(*te'rminat ions shonlel he 
maele of total polassinin. ehloriiie*. sulphate, anel 
total alkalinity It may ht* nssiim(*(l that one* 
<iuarle‘r of the elilorieles, sul|)hate>s, and alKalinilv 
e*oii.sl.sts of the respective* sodium salts, and, taking 
this into eonsiele'i'al ion. the* actual (piantily of jiolas- 
sium earhonaft* may lx* I'aleulate'd ai)proximate*ly 
During the* present shortage* of leotasslum salts. 
l)(‘elro<)t viuasse's ash eoiilel lx* used more aelvaii- 
lagexmsly as a ferliliM'i* than as an alkali f(u- 
making soft soap. W. P S 


Clgeenn: Specific giavitii and i et t active poiiei of 
s(dntions oj . II Wolll. Z. angow. Ch(*m , 
1015). 32. 118. 

Tuk ;nithor has (le‘te*rmiiu'el the sji. gr. jiiiel re'frae- 
tiNc iuellees of solutions in wate*r of an exlre'ineh 
pure* sample of glye'e'rin with the follenving results : 
'Phe .sp gi*. (re'feired to water at 15° C ) eif a solu- 
tion containing 8(i% of glycerin is 1 225)4 at 15° C . 
and that of a solution eontaiuing 7()-77% of glvc(‘rin 
is 1-2043 at 13,8° C., 1 1008 at 22° C., and l-2()3(*) at 
15° C. The cootlieleiit of e*\panslou of the lattea- 
se>lution is 0 OOnitiO.’!, The re‘sults agn'e* very e*losely 
with Iho.si* <-oiUaiiu'el in Gerlaeh’s table. 'I'lie le- 
fractive inelmes of the two solutions we*re* : 8i>' 
soluthm, iiy 214545 at 125°, 1-4537 atl5°, and 11533 
:it 17 5° C.; 70-72% solution, l-PiOl at 12 5°, 1 43945 
at 15°, and 1 13, ss at 175° (' The change* in refrac- 
tive* inde*x pe'i- 1°('. was 2Sxl0 ‘ for the SO';,, solu- 
tion anel 2 0x10 * for the* 70 72°,, solution. 

- .1 S. G T 


Asphalts Marcus'-.-on, See ID. 


I’VTF.MS. 

Copia: \pparatus for drging and ireatina 

other substances. F. A. Ri(*h, Sydne'.v, X.S.W.. 
A.ssignor to D. W. Kirk, Whakatane, N.Z F.S. 
Pat. 1,208,75H1. 1.4.10. Appl., 18.3.10. 

Thf npix*r side* of an oinm-mipahed endless oonveyeu- 
is encloseel in a hot-air oven, the conv(*yor l>eing 
siipi)orteMl Ix'neath its iipfeer side on rolltn*s within 
and without tin* oven. The walls of tlie oven haA’e» 
ail inlet and an outlet for hot air and also an inlet 
and outlet, fitted with flexible flaps, for the 
conveyor.— A. de W, 
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Uydroyenation of fatty bodies or other organic 
coin pounds; Process for regnterating catalysers 
(ontuining nickel and its compounds which hare 

been employed for the. . Sor. Iiuhistiit‘llo de 

Produits Chiiuiqiies, Paris. Eiijr. Put. 111,840, 
:» 11.17. (Appi, 10,150/17.) im. r(*iiY., 2.12.10. 

conUUniug nickel or its coiiipomuls wliicli 
have been employed fur hydrogenation of fatty 
iMjdles are fiwd wholly or partly from adhering 
organic prcMincls, transforme<l into iilckid i»\lde by 
heating the mass with acevss of air and with con- 
stant stirring, washed in uater, and tlieu heated 
to about 200^ (\ for several hours in oil and In a 
current of hydrogen, whereby nickel sulH)\ide is 
obtained. Alternatively the washed nickel o.\ld(‘ 
may bi^ reduced to nickel Jit a low teminMalure. 

—A. de W. 

Catalysts for hydrogenation ; Process of electrically 

preparing . C. Ellis, Montclair, N.J. U.S. 

Pat. 1,209,50.5, 8.4.19. Appl , 14.11.10. 

Fi.nhy divided nickel in a si>ong} ooialllion is 
d<‘P(>sited upon charcoal by i)assing a current of 
high density from a nickel elei'trode to a mass of 
charcoal material, both electrode and charcoal being 
Immer.sed in a liquid olectrol^ te. -O. A. ]^I. 

Clyeemn; Production of . (J. .T. Ixunmens, 

Wateringbury, and P. ,T. Fr\er, 'ronl)ri<lge. Eng. 
l*al 120,700, 21.2.17. (Appl. 2528/17.) 

On. or fat is subjected in an autoclav(‘ to the con- 
joint action of heat and pressure (about 100 Jb. 
per sq. in.) in the presenc^^ of an <‘mulslfying and 
aec<‘leratlng agent, e.g., zinc ovidc or hydro\ld(‘, 
for a lesser j>erIod than the normal time for 
ordinary treatment (e.g., for 8 hours). The strong 
solution of glycerin formed Is withdrawn and re- 
ldac(‘d by a quantity of cl(‘an, hot, and preferably 
(list lik'd water equal to about oue-thhd to one- 
fourth of the weight of the original eharge of oil 
or fat, and the treatment eontinued for tin* re- 
mainder of the usual iK'rlod (e.g., for 4 hours). l'h<‘ 
dilute gly(.*erln obtained from the latter part of 
tin* process is drawn off and usi'd for the Inltl.al 
ti'catiiamt of a further charg(‘ of oil or fat. 

-A. de W. 

Sulphonatcd mineral-oil-sludge product [detergent] 
and process of making — Product and process 
of producing an alkali-metal sulphonate having 
the properties of a detergent. It. E. Divine. 
(Mnclnnati, Ohio. IJ S. Pats, (a) 1,201,552 and 
(It) 1,201,552, 22.4.19. Appl., (D 15 4.17 and 
(a) S 12.17. 

(\) qhiE acid sludge fornu'd by “ sulphonatlng a 
j>oition of the contents of a mineral oil distillate ” 
is dissolved in water, tin* fiaa* oil st'parated, and 
the aqueous .solution neutralis«'d Y\lth a substance 
capable of forming a water-insoluble sulphate, 
whilst forming a wat(*r-solubk* suljihonate, e.g., 
an alkaline-earth e(')mp()und. The preelidtate Is 
Idtered off and the Avater-.soluble suUihonate salted 
out. The sulphonate is claimed to be substantially 
eolonrk'ss, neutral, more soluble In water than 
in oil or ether, and to have detergemt jiropertles. 
ct) The sulphonate from (a) Is dissolved in Avater, 
(k'eomposed with sodium carlxmate, and the pre- 
«ii)itatcd alkaline-earth sulphate (e.g., calcium 
sulphate) separated.-— A. do W. 


XIU.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Lead; Oxides, carbonates, and sulphates of 

[as pigments]. C. A. Klein. J. Oil and Colour 
Chem. Assoc., 1919, 2, No. 8, 1—21. 

The author gives brief descriptions of the prepara- 
tion and properties of the oxides, carbonates, and 


sulphates of lead used as pigments. “ New pro- 
<x\ss ” lead oxide, obtaliUMl by violent agitation of 
inolUui lead in cast Iron containers in a eurreut 
of air, is of brt)wn to yelKuv colour ami may am- 
tain from 4",, to 7% of metal. Sublimed oxide, an 
American product, is oblainetl by oxidising lead 
and subliming tht' resulting oxide, using natural 
gas as a sourtv of lu'at. Orange lend diflers from 
red lead in its Idglier ('ontt'ut of PbO.^, tlie (heoret- 
i<‘al of .2191% however never l)o!ng obtained. It 
is suggested that l*h possibly consists of a solid 
solution of Pbo ami l*bO,. In the formation of 
whll(* lead from the basic aetdate, jirobably Pb(M>^, 
Pb(OIl)^ Is tlrst formed, and Is then converted 
into 2PbCO.,, Pb(Oll),, which In turn can ho con- 
\ cried Into PbtX)^, the thrt'e reactions iirfKXHHlIng 
simullancouslv hut at ditlVient rates. Ilaslc kaul 
sulphat(‘ obtained by subllinallon of galena lias 
fmmd extensive applk'atlon in tlu‘ United folates 
as a constituent of paints. Typical analysi's of 
a nunib(*r of commercial lead paint products are 
given.- A. do W. 


.1 a.s7 nVin and Amenean rosin. W. Fabrlon. CIumu, 
rni.Mhau, 1919, 26. 55- t;7. 

Ih'ii kminationh of ll)»‘ constants of Austrian (Pinus 
austnaea) and Ana'rican (P. longifolia) rosin wauc 
carrk'd out as tollows, a fairly ilght-colouivd 
sjinipk' (gra h‘ K) of Austrian rosin from IdesIIng 
iH'iiig i*ompared with a somewhat darker^rad(‘ of 
American rosin: 2 2 gnus, of lh(‘ powdered rosin 
was dissolved in alcohol and titrated with alkali 
(acid value A). Slight e.\ce.s.s of alkali W'as thc'U 
add(‘d. lh(* solution hoik'd a short flirn^, cook'd, and 
tit raff'd back with acid (saponlf. value A). More 
alkjill warn add«‘d, I hi' solution dllnic'd with waiter 
to ISO e.c., exlracl('d with f'ther, and the unsaponili- 
ablc matter w'clgla'd. Acid value H and saiKUilf. 
value H w<‘re tlu'u cak'ulalf'd on llu' jam' r<*sln acid. 
Tile pun' n'sin acid was IIk'ii IllK‘rat(*d from the 
soap, frci'd fmm uiisaponlliahl«' matter by the usual 
UK'thod, and acid value' (’ and saponlf. value C 
dln'Ctly (k'lermliK'd. Finally tlie resin neld was 
l.solaled from tlu' soap solution and the Insoluble 
o\yabl('tlc acid s<‘p}irat(‘d by mc'ans of iielroleuin 
eth(‘r. lodiiu' value's were de'lcrmiiu'd by naietlon 
with WIjs’ solution for one hour. 


Iodine v^ahie 

Austrian 
ruRiri 
... 124'H 

American 

rodln 

122-2 

Acid value A 

... 154-7 

164-5 

„ ,, li 

... 172*5 

174-6 


... 175*2 

172-2 

Saponlf. value A ... 

... 102*1 

169-2 

„ „ li ... 

... 181*9 

179-7 

,, ,, C ... 

... 182*0 

176-9 

% Unsapon ill able ... 

10*9 

5-8 

,, Kc.sm acids 

... 85.5 

92*7 

,, Oxyresin ackis . 

5*9 

6*9 


This showf that the acid as W'e'll as Iho saponl- 
llcatloii values of Austrian rosin arc definitely 
lower th.an tho.se of Anu'rie'an rosin, the* cause' iK'lng 
merely the hlglu'r cmite'iil of unsajionlliahfc malte'r 
in the forme'r, since fh(' values for the pure acids 
1; and {' are actually higher. 2Tjc author considers 
that the ne'iitral suhslaiiccs of rosin do not consist 
cntln'ly of hydrocai hon.s laif may (‘ontain propor- 
tions of difliculfly saponUlahk* abh'llc anhydrido, 
small proporlions. 0 1% and 0*7% resief'Ctlvely 
having lM*en Is^^date'd from Austrian and American 
rosin. The high saieonif. value and low content of 
nnsaponiflahle matter In French rosin has been 
attributed to the careful method of distillation, but 
in consideration of the relatively high content of 
nnsapouitlable matter (10*9%) In the rosin from the 
Plesllng plant with modem e<iuipment in com- 
parison with the low content In American rosin 
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which is generally understood to be produced In 
very primitive instullatlons, such conclusion would 
hardly seem correct. On the other hand, from 
the author’s published exjK?rlments on the autoxl- 
datlon of rosin, It is probable that the neutral sub- 
stances orlj^lnate from lh(‘ r(*sin ueids during dis- 
tillation, since the lodin(‘ values of ladh constituents 
lie close (ogefhor and fall in sympathy during 
oxidation.- A. de W. 

Rosins; consfilnrnfs of French and American 

. 10. Kru'cld ami 10. lllblsut. .1. Soc. Dyers 

and Co]., lldl), 33, 14H-ir)4. 

Dv re/K'atcd cryslalllsalion from afidlc acid and 
alcohol two plrnarlc acids, showing oi)ix)- 

sif(* oi)tlcal rotations w(‘re obtained from French 
and Ainericjin rosins resjMTtlvely. On heating in 
vacuo, or in a stream of carbon dioxide, they 
are converted into rosin-llk(‘ anhydrld<‘s, wliich on 
crystallisation from accdlc acid or alcohol revert 
t,o inactlv(‘ plrnarlc acids. The ro.sin.s thtunselves 
probably consist mainly of anhydride.s, hydration 
bfdng preliminary to lh<‘ (*ryslailisatIon of the nmin 
acids, and it is Hugg(‘st(‘(l that this is the caus(‘ of 
the whll(‘nlng of surfac(‘s varnished wltli r(Ksin 
when snbi(‘ct('d to the prolonge<l action of wat(‘r. 
(yee furtlu^r J. Clnan. Soc , IDIO. I.. M )~0. F. M. 

P.\TF,NTS. 

Lamphfack ; Manufacture of — — . T. W. S. 

Hutchins, ISIlddlewich. Fng. Fat. 12i»,n00, 
fAppl. 15,40/18.) Addition to 124, .557, 22 3.1S. 

OxK or more oxyhydrogem, oxyacetylene, or other 
hlgh-t(‘mp(‘ratun* tlarnes is used in place of the 
el(‘ctrlc aie in the j)r(>c<‘ss descrilM'd in the chiiT 
patent (this J., 1911), 578 a).— A. de W. 

Moulding composition. ,1. 1*. A. ^Ict’oy, Wilkln.s- 
burg, I’a,, Assignor to AVestinghon.se Fdectric and 
Manufacturing Co. U.S. Pal. l,:;t)0,21S, 8.4.11). 
Appl., 12.4.15. 

A FiLiiNo material, vt'gtdable oil which expands 
when polyimulsed, and a resinous binder c<mlain- 
Ing at least one of a grouj) of sub.stauc(‘s. Including 
liulene, coumaroue, and their partially iK)lymerised 
I)roducts, which shrink on polynuMlsntlon, are In- 
coriHn’ated in such ]»roiK)rlions that the expansion 
la aubstant ially iitMil lallsiMl by the .slirlnkage during 
the iK)lymerlsatlon process.— C, A. M. 

Impregnating porous materials; (U)mpositions for 
— — . W. V. Lander, Newton, Ma.ss, U.S.A. lOng. 
I’at. 12r),S7l, 15S IS. (Appl 12,272/18 ) 

Sfk r.S. Pats. 1.277.:’.22 and 1,278/.) 12 of 1018; this 
J., 1918, OtsI v; 1010, 8 a. 

Vellulosc-estcr dope or \arnish. J. Goldsmith, 
Assignor to The Pritlsh lOmailllte Co., I.td., 
London. P.S. Pat. 1,208,100, 2.5.;i.l0. Appl., 13.(».17. 

Eng. Pat. 124,515 of lOlO; this J., 1010, ,278 a. 


XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Patents. 

Vulcanisahle composition. W. T. Hale, Dodge City, 
Kaus. U.S. Pat. l,300,2t;% 15.4.19. Appl,, 25,5.18. 
A vuixJANiSABLE comi> 08 ltion la prepared with the 
ingixMilents unviilcanised nibber, a rubber Solvent, 
lead oxide, lead acetate (or acetic acid), mercuric 
sulphide, asphalt, and suIphur.—D. F, T. 


Rubber compositions; Process of producing — — an 
vulcanisation ^product therefrom. 11. 0. Hartoni 
Assignor to Goodyear Tire and Rubber Co 
Akron, Ohio. U.S. Pat. 1,301,003, 22.4.10. Appl 
30.3.17. 

Barium sulphate formed by precipitation in th 
prestmee of a colloidal gel such as animal glue i 
Introduced whilst still wet into raw rubber, th 
moisture Kdiig eliminated during the mixing pn 
cess or suhsefjiuuitly. Animal glue may be intr( 
duced alone into rubber by previously forming ] 
into a gel by treatment wdth w'ater, the wiitor hein 
exj)eli(‘d ns in the previous case. The mixture ca 
bt) vulcanised in the usual w'ay by means of sulphur 

-D. F. T. 

Rubber; Process for the devulcanisatiun of 

D. Spence, Nonvalk, Conn., U.S. A. Eng. Pat 
120,307, 21.4.17. (Apitl. 570.8/17.) 

See U.S. I’at.s. 1,235,850 and 1,2.35,852 of 1017; thh 
.L, 1017, 1055, 1050. 


XV.-LEATHER; BONE; HORN; GLUE. 

Hide powder; Use of unchromed [in tannin 

analgsis]. R. 11. Wisdom and W. A. Felder, 
,L Auut. Leatlier Chem. Assoc., 1910, 14, 239—243, 
Exi’eriment.s showed that chromed powder does nol 
absorh luon^ colouring matter than unchromed 
powder. Tannin analyses W'ere made with dry un- 
chromed hid(? powd(‘r using the official method with 
a sliglilly more acid Ihiuor and shaking for a longei 
IHulod of Tile non-tannin solution passed 

the gelatin-salt and soluble hide tests, but coutnined 
apiuvciable amounts of sodium (diloride. Th( 
results compared very favourably with those 
obtained willi the w'et chromed powder.— D. W. 

Leather; Determination of total, soluble, and in- 
soluble ash in .1. M. Scllzer. KeiK)rt of a 

eoinmiltee of tlie American J^eather Cluanists’ 
Association. .1. Amcr. Leather Chem. Assoc., 
1010, 14 , 243-255. 

Direct inclueratlou gives luw'er results than those 
obtained by adding togeliKu* llie n.sh of the waiter- 
soluble' matter and of tlici extracted leather. It 
suggested tliat the e.xoess carbon reduces the salts 
to oxides in direct incineration. It Is recommended 
(hat 30 grins, of leather be extracted in a w^atei 
extraction apparalu.s. The extracted leather should 
be removed from (In' apparatus, dried slowly at a 
low heat, then at 08^— 100° C. for 10 hours, and 
linally weighed. One-tldrd of the w'ell mixed pro- 
duct should he ignited in a tared <lish at a dull red 
heat until all the oarhon has been consumed, and 
the residin' weighed as insoluble ash.— D. W. 

Leather; Effect of long soaking on the composition 

of sole . J. B. Churchill. J. Amer. Leathei 

Cliem. A.SSOC., 1010, 14 , 237—238. 

A riECE of sole leather n'covered after 54 years' 
immersion in water was pliable and dark red in 
colour, but wlien dried out became nearly black and 
very brittle. The dry leather contained 74 3% ol 
hide substance, 11-7% of combined tannin, and 1*79% 
of water-soluble matter. Long soaking had removed 
the greater proiiortion of the combined tannin. 

—D. W. 

Gelatin; Effect of hydrogen ion concentration on 

liquefaction of . H. B. Patten and A. J. 

Johnson. J. Biol. Chem., 1919, 38, 179—190. 
Gelatin behaves as an aggregate of amlno-adds 
acting nmphoterlcally. The setting of gelatin is In- 
fluenced by the hydrogen Ion concentration. (Sec 
further J. Chem. Soc., 1919, i., m.)-3. 0. D. 
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Patents, 

Tanning, R. Johnson, W. Gregory, and J. A. S. 
Morrison, Warrington. Eng. Pat. 120,853, 2.7.18. 
(Aiu)l. 10,792/18.) 

i’OR strengthening lluio, tanning and other liquors, 
a tldu pn.ste of lime or tanning material resjxH'- 
tlvely is run Into an aiitoelave and air blown in to 
agitate the mixture. The paste is blown by means 
of eomi>n\Hseil air along a valved distributing main 
leading to the pils eontaliiing the liquor to bt‘ 
stixmgthened.— D. W. 

Artificial pearls; Process for coi'cring articles mtk 
a nacreous coating, particularly applicable to the 

manufacture of . ,1. 1‘aisseau, Paris. Eng. 

Pat. 2.'!, 137, 20.11.14. 

An object is coated with a solution containing dehy- 
drated lish scal<‘s susiKuided in an agghit inant, such 
as an aqucims solution of gelatin or a solution of a 
cellulose ester or ether in an appropriate organic 
solvent. Tile coated object Is tlien immersed in a 
coagulating liquid which extracts the solvent from 
the agglntinaut and precipitates the coating williout 
evai>oratlon of tlie solvent. — J. F. It. 

Proofing materials [glue] for treating the nails of 
porous vessels. G. II. lladfleld, Mllcljam, and 
A. E. Pawtree, Sutton. Eng. Pat. 120,097, 25.3.18. 
(Appl. r>22o/18.) 

A UArini.v setting composition for treating the walls 
of iK)rouH vessels is made by tn‘ating a solution of 
a colloid fglue) with a substance, such as potassium 
bichromate, which tends to render the surface im- 
permeable, and with an excess (tf a substance, such 
as clirome alum, which raises I lie inelling iioint or 
acciderates tlie setting Finally, the mixture l.s 
treated with liquor ammonia or other agent which 
will remler It more lluld or facilitate its imdting. 
If the colloid already contains a sutllclent quantity 
of one class of sulistances the other class only is 
added.— C. A. M. 

Adhesive and the like. Adhesive and process (tf 
making same.. J, Alexander, New York. Ij.S. 
Pats. (A) l.:{00,09t), and (n) 1,300,097, 8.4.19. AiqU., 
9.7.14 and 30.11.17. 

(A) Finely divided glue (.50 parts with a jelly test 
of 50) is mi.xed with a hygroscopic UKdallic chloride, 
the action of which with water is exothermic {e.g., 
17 pjirts of dry tinely powdered calcium chloride), 
with the object of inhibiting tin* formation of gel, 
and (‘aiislng the adhesive to dis.soIv(‘ in cold wat<*r. 
(Id Glue is mixed with a substance which will 
control its gclatluisation to a predclcrmined extent. 

-0. A. M. 

Artificial leaihet ; Process for producing . 

E. C. R. Marks, liondon. From E. I. du Pont 
de Nemours and Co., Wilmington, r>el!, U.S.A. 
Eng. Pat. 122,078, 21.1.18. (Apiil. 1178/18.) 

See U.S. Pat. 1,257,750 of 1018; this J., 1918, 315 a. 

Artificial leather; Methods of producing , 

E. C. R. Marks, London. From B. I. du Pont 
de Nemours and Co., Wilmington, Del., U.S.A. 
Eng. Pat. 122,079, 21.1.18, (Appl. 1179/18.) 

See U.S. Pat. 1,209,339 of 1918; this J., 1918, 709 a. 

Vuloanisahle composition of mattG^r having cqm- 
minuted leather as a base, and method of pre- 
paring same, J. S. Campbell, London. U.S. Pat. 
1,802,403, 29.4.19. Appl., 17.9.17. 

See Eng. Pat. 109,530 of 1916; this J., 1917, 1141. 
Vegetable dyes, IDng. Pat. 126,742. See IV. 
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Fertiliser [from tannery liquors], U.S. Pat. 
1,298,960. See XVI, 


XVI.-SOILS ; FERTILISERS. 

Soil biological data; Can tve predict probable 

fertility from f V, S. Rurgess. Soil Scl., 

P.tlS, 6, 449-402. 

An attempt to awvrtain whether It Is possible, In 
the ea.s4* of Hawaiian soils, to c*orrtdate fertility or 
relative crop produel ng powt*rs with Uie n‘Hult8 from 
amiiumHieation, nitrilleation, or nitrogen-fixation 
ti‘sls or \\ith the pow<u* of the soils to ixmder organic 
nitrogen water-soluble. Ammonilicatiou tests are 
not suitable for (illVereniqiling Ndwcxui nverngo 
soil.s, althougli th(‘y may show dilTerenet's l)etwta*n 
\4‘ry poor and very good .soils. Similarly the 
ability of a soil to nmder organic nitrogen water- 
soluble l.s no mcasur(‘ of Its fertility. Nitrification 
.seems to bi* the most accurat(‘ biological soil test for 
predicting .soil fertility and there is also a clow* cor- 
ndation Indwtsui tin* amounts of nitrogen fixed In 
mannitol .sohitlon cultures and the known fertilities 
of the soils .studied. -W. G. 


Lime reijuirement oj s<tils: Pelation of the to 

their ndeiition of ammonia, L. P. Howard. 

Soli Scl., 1918, 6, 405 ill. 

A NEW method for the determination of lime require- 
ments Is sugg(*sttMl, 25 grins, of soil Is left In con- 
tact with 50 c.c. of A'/o ammonia solution In n dish 
for one hour with (R*casional stirring. The solution 
Is llu*n evaporat(Ml to dryness on a water bath, and 
(lu* .soil rublxsl II]) with a pesth* and left on tlie bath 
for IJ liours. ^I'ln* soil Is washed Into a flask with 
100 c.(*. of amnion la -free water, 5—10 gnus, ol 
sodium (*arhoimfe Is ai^disl, and the ammonia estJ 
maltsl by the aeration method (Poller and Snyder 
this .1., 1915, -KlS). A l)!ank dctmanlnation is made 
with (‘ach soil. Within reasonable limits the results 
obtained arc ln<lcp<‘nd(‘nt of the con(S‘ntration of 
tlie ammonia addt*d. the lime of contact, and the 
tomperal lire of evaporation, and are about 25% 
lower than those obtained by the Veitch method 
(see this ,L, 1901, 702). S(Mlium, ammonium, and 
potassium from solutions of tlielr hydroxides and 
carbonates are retained in practlcully equivalent 
amounts by soils.-- W. G. 

“ Alkali** .salts \in soils]; Toxicity of . T. M. 

Singh. Soil Scl., 1918, 6, 4C>,3-477. 

The sails examined, arranged In ordi'r of descend- 
ing toxicity, w'cre sodium chloride, nltinte, car- 
bonate*, nml sulphate, their etfects on ammonifying, 
nitrifying, and nitrogen-fixing organisms and on 
the germination and growth of wheat and jieas 
lH*ing tejsted. The iK‘rci*ntage of the anion and not 
of the cation Is tin* determining factor. Small 
amounts o^tho different salts used stimulated both 
cro]) growth and bacterial activity, the* amount 
varying with the crop grown. The toxic i)olnt 
found when salts were us(‘d In combination, as 
under field condltlems, agrt‘t‘d very closely with the 
points found when singie salts were used. The 
toxic fioints of the combined salts deix,*ndcd on the 
percentage.^ of the chlorides, nitrates, carbonates, 
and sulphates present and the com 1)1 nations In 
which they existed. Calcium sulphatt* tended to 
lower the toxicity of the chloride, carbonate, and 
nitrate of sodium.— W. G. 

Soils containing rather large amounts of nitrates; 

Determination of total nitrogen in . R. S. 

Snyder. Soil Scl., 1918, 6 , 487-490. 

Iw the organic matter of the soil is within the usual 
average (0*8—80%) the Hlhbard method (this J., 
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1910, 1412) or cllgoHllon with mercury and sulphuric 
acid gives quite accurate rosuJts for total nitrogen, 
even if 10% of the nitrogen Is present as nitrate. 
If, however, the organic cartx)n content Is Ik*1ow 
0T)%, methods for total nitrogen, modified to in- 
clude nitrate nitrogen, sudi as Ulsch’s method 
(reduction of nitrate with iron and sulphuric acid, 
Z. angew. (’hem , 1S9J, 211) mu.st bt* used.— W. (1. 


farmyard manure, it only affected the yield of the 
first cut of clover, the aftermath being much the 
same on the farmyard manure plots as on the 
others.— W. G. 


Fluorides; Jn/iuence of on vcoetatUm. A. 

Gautier and 1‘. Clausmaun. Comptes rend. 1919 
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No//,- Soluhlr mm jiuitvin nitroffen of - . K. S. 

Nn.vd<‘r a/id It S JVWfor. S(»il Sei., 19)S, 6, 441— 

448. 

FaoM a further study of the metliod previously 
d(‘Hcribed for the estimation of soluble non-protein 
nitrogen In soli (tlds J., 1910, 045) the authors find 
that, in order to obtain*the maximum results from 
bjislc soils, they should extracted with 1% hydro- 
chloric acid until the wash water is fn^e from 
calcium, it is not nec*<‘ssary to extract acid soils 
witli the acid. Nitrates present in the acid extract 
may be reduced with Di'varda’s alloy (this J., 1S9;;, 
5.50) after making the extract faintly alkaline. The 
results from a numb<T of soils, limed and unllnuMl, 
show that the .soluble non-protein nitrogen is usmilly 
decreased by an application of llna*, though there 
are exceptions.-- W. G. 


No// travlion: i'fjvet o/ on/(inie imittrr oa 
R. E. Steplumson. Noil Ncl., 191S, 6, 4U1 i;j9. 

TifK results of pot exiMudnauits with a silt loam 
fairly rich in organic matt<U' and a sandy loam r»oor 
in organic maltiT are given. The substances 
applied to the soil w(‘re nllaimin, casein, and dried 
blood; starch and dt'xtrose; alfalfa (lucerne) and 
ammonium salphate, and two series were run, one 
receiving lime and the other without lime. Oidlmum 
moisture conditions were providt'd as nearly ns 
l)osHlblo by dally watering and no crops w’ere grown. 
None of the organic materials increas(‘d the lime re- 
quirements, (ho highly nitrogenous substances tend- 
ing rather to reduce* ttie acidity. Tlie carl)ohyd rates 
had a small and Ihcoiislstoiit effect upon the soil 
reaction, but ammonium sulidinte caused a marked 
lncr(*asc In (he lime ix'quirement of both soils. The 
nitrogenous organic substances, whilst protecting 
the carbonates at first, t(‘iided to exhaust the soil 
of calcium carbonate after several w'ooks. Ammoni- 
lleatlon wms greater in the absence of lime on both 
acid soils and was probably due In part to the 
activity of moulds. (his(4n and albumin an* ammoni- 
fied more rapidly than dried blood. Ammonia din's 
not aocunmlale In the presence of either earlxe 
hydrati's or lueeme. in tl)e presen<*<‘ of caiho- 
hydrates no nitiates wen* found until the end of 
fifteen weeks. i)robahly lu'caiisi* they W('re consumed 
by the organisms of the soil. -W. (4. 


Farttii/nul manun'; Inflticnn’ ol -- (Itc iloni 
crop. E. J. Russell. .T. lUl. Agric., 1919 26 
124-120. 

« 

roMi’AKisoN of the residual manurial effects of 
ordinary farmyard manure, dung from cake-fed 
(‘attic, shoddy, gmiiio, rai)e-cake, sniK'rphosT)hate, 
bone meal, and basic sing, on clover following 
wlieat, and introdiuvd into n rotation on land on 
which it had not l)e('n grown for at least twelve 
years. Tiie manures had l>(*eii applied either one, 
two, thrc'o, or four >ears previous to the clover crop. 
None of the manures ex(vpt farmyard manure (both 
tile ordinary manure and that from cake-fed cattle) 
had any marked effect in increasing the clover crop. 
Greasings of farmyard manure ai)plled tw’o, three, 
or even four years beforehand produced notable 
lncr(*asea in the clover crop. There w’as also a 
(list Inct effect on a following wheat crop, the higher 
clover crop being followed by a higher wheat crop. 
It was noticeable that, wiiatever the action of the 


Pot trials, with wood charcoal as a culture medium 
the new'ssary nutrhmts l)eing ad(I(Hl, show that 
liuorine In the form of potassium fiuoride, applied 
at the rate of 0-245 grm. ix-r 100 grms. of charcoal, 
ex(‘rted a favourable liirtiK'iice on the growth of 
cabbage, cress, ^pen/tila arrensis, escliscliollzia, 
spinach, vi]K.*r s hugloss, onion, and hemp, had no 
effeet on jH'a.s, rye*, and convolvulus, and cau.sed a 
lower crop yield in the case of sweet TK*as and 
('(‘iitaury.— W. 0 , 


( t rie acid; Fecornu of from the residues of 

anal uses. M. l»op]». Chem.-Zeit., 1919, 

A ruKi.iMjNAin Ircatmciit with magnc.sium chloride 
is ncc(‘s.sary to n*move pliosphoric acid; 15 litres. 
01 the solution is llieii mixed with 7.50 grms. of cal- 
cium chloride dissolved In 15 litres of water, and 
the nd.xlun* is boiled until all ammonia has been 
e.\p(‘lled. The precipitated calcium citrate is coi- 
le(*ted widle liot, washed free from chlorides wltli 
bo ling water, and dried. The oaleium content is 
(Uderiidned in a small portion and the main quaii- 

quantlt> of sulphuric acid ( 1:1 by wcdglit); the 
mixtun* is kept in a cool place for 24 hrs., then 
filtered, and the calcium sulphate washed several 
times with cold water. The filtrate, on standing, 

whidi IS filtered off and the remaining quantity in 
solution s s(‘parated by bolJiug the filtrate with 
the addition of barium (^arbonnte in quantity just 
sufiieU'iit to precipitate the sulphuric acid (a sul- 
phate determination must be made on a small nor- 
Km of tl,,. mirato). Aflrr flUrnllou. the Z.thm 
Is evil pom ted, any sl||,a which separates Is filtered 
oir, and tlie evaporation continued until crystalllsa- 
t Ion commences. It may he nc'cessary to seed the 
s()lut Ion with a crystal of citric acid. At least 90% 
of the citric a(’ld in the r(*siduos may be recover'd 
1 races of iron in the recovered acid do not inter- 
fere with its use for phosphate determinations. 

— W. P. N. 

Srrd disinfertian hff fmmaldehude vapour. C C 
Jliomas. J. Agric. Res., 1919, 17, ,2.3—29. 

The seeds were ])Iaced on trn>s in a steamer and a 
current of steam carrying with it atomistal formalin 
\>as passed in. The condition found most, eff(*ctlve 
was treatment for 2 hours with 20 oz. of formalin 
l)cr im cb. ft. The tn'atment killed bacteria ami 
monkl spores, and did not injure any of the s(‘eds 

H*SlCU,^ — J, 11. J. 


rvlanximn in hret vinansrs ash. Ucnolst and 
nonl. Ncc XII. ” 


I'ATENT. 


tertilmr material [from waste tannery liquors]; 
Continuous process of forming — — . V. II. and 

H. L. Kadish, Milwaukee, Wls. U.S Pat 

I, 298,900, 1.4.19. Appl., 27.4.18. 


Waste tannery sulphide liquor is run at a regulated 
8I)eed into a mixing chamber, where it encounters 
a measured supply of acid or other precipitant, 
and after thorough admixture In the course of a 
tortuous passage through the chamber or by aglta- 
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t Ion at the point of discharge, the solid constituents 
are allowed to separate, whilst the hydrogen sul- 
phide Is collected.— C, A. M. 


Xm~SUGAR5; STARCHES; GUMS. 

.Vf/r/rtr; Prcparatutu of from phDils. E. Winter 

stein. Z. physiol. (.'Ihmu.. lldl), 104, U17-21U. 

Tut in'cparaUon of sucroso from t^apindus utilti< 
and horse cheslmit is d(‘scrilKnl. (Sc‘e further .1. 
( hem. 8(x*., July, 1910.)— J. ('. D. 


tSuciosr; Inmsion of — hj/ })u < haui('nl ionisaiiott 
of \catcr. J. E. Abeloiis and J. Alov, (’omptea 
rend., 1910, 168, 1120-1128. 

Ik a 5% aqiuauis solution of suerost' Is passetl 
through a Richardson pulveriser a iH'rlain amount 
of the sucrose is inverted (c.f/., 1-2% of the sugar 
aftt‘r n passjiges). This amount is greater if 
th(' sucrose is dissolved In -V/io sodium or potas- 
sium chloride. It is still greater in a solution of 
several electrolytes, c.//., as in Ringer-Locke solu- 
tion or Raulin’a solution. On the ottuu* hand the 
lireseiice of traces of potassium cyaidde, hydro- 
cyanic acid, or silver nitrate Inhibits the inv(‘iWon. 
(See further ,T. Chem. Soc., 1019, i., 211. ) -W. O. 


XVm.-FERMENTATION INDUSTRIES. 

1 f ast; Xitrof/ovou^ consti Incuts of — . .T. Melwm* 
helmer. Z. physiol, ('hem., 1919, 104, 22th- 28.2. 

(iLiciNE, alanine, valine, leucine, prollne, phenyl- 
alanine, asi>artic acid, ghilamlc acid, tyrosine, and 
I ryploidiaiU' were Isolated from the i>roducts of 
Jiutolysls of b<jth bollom and top fermenting yeasts. 
Scrim* and cystine were recognised with less cer- 
tainty and it is bc-iieved that ainlnobutyric acid 
was present. Ghic(*samiiie was delected In the cell 
ii'sldue.— J. {\ D. 


KnzumcH; Fixation of formaldehyde by . T. 

Bokorny. Biocliem. Zeits,, 1010, 94, (JO 77. 

The author concludes from (‘\perlments on the com- 
bination of emulsin and formaldehyde that (his 
<‘nzyme possessi's a protein natun*. tS(‘e further 
J. Chem. Soc., 1919, i., 201. )-J (’. D 


W inc; Rapid determination of taitaric acid in . 

L. Mathleu. Ann. Falslf., 1019, 11, 80--81. 

The method jlescriled w'as i)roi)osed originally by 
Pasteur in 1872. Twenty c.c. of the wine Is treateil 
^\ilh a quantity of ammonium /-tartrate txiulvalent 
to the total tartaric acid content of the wine (as 
l)ota.ssiiim bitartrate), say 2 grins, i^er litre; the 
mixture is lli(‘n neutralised with calciuuj hydroxide 
solution, and the precipitated calcium racemate col- 
ected on a lilter. Two equal portions of the fil- 
trate are placed in separate test-tubes and one, A, 
IS treated with a few drops of ainmoniura d-tartrate 
solution, and the other. It, with ammonium /-tar- 
late solution. If, after 1 hr., the mixtures remain 
Clear the wine contains 3 grms. of ijotasslum bitar- 
trate per litre. Should a precipitate form in A, 
the quantity of potassium bitartrate Is less than 
o grms. per litre, whilst a precipitate In B Indicates 
niore than 2 grms. of potassium bltartrate per litre 
of wine. In case a precipitate Is obtelned in either 
l>ortIon of the filtrate, further similar tests an* 
made on fresh quantities of the wine, using more 
♦J ammonium /-tartrate solution until 

me nitrate does not show the presence of /- or 


d-tartaric acid, Indicating that the amount of am- 
monium /-tartrate added was exactly equivalent (o 
the quantity of potassium bltartnite prt?sent. In 
these tests the total tartaric acid Is expressed aft 
an equivalent amount of potassium bltartrate. 

-W. l\ S. 

I*otassium in heel i inasscs anh. Beiiolst and Breg- 
noiii. See XII. 


Patent. 

Fioteotytic inzynus; Rnness of producing at> 

exiraei oj . Kam‘giifuchl Bostdil Kabushlkl 

Kvvnl.‘<lin, Tokyo I'u, Japan. Eng. Pat. 12(1,890, 
15.10.18. (Appl. KJ.StO/lS.l Addition to 100,5(H, 
Kl.b.KJ (thl.s J.. 1918, 427 a). 

See P.S. Pal. 1.2!K;.(iiMI of 1019; (his .T., 1919, &S3 a. 
(ilycvrln may he used in placi* of sodium chloride. 


XIXa.-FOODS. 

Milh: Quantity and nuniiosition of eiees* . 

R. E. Neidig and E. J. Ridings. J. Agric. Res., 
1919, 17, 10-22. 

SiiKFC of six bn‘<‘(Is wen* Nclccl(‘d wilh tlu'lr lambs 
and were keid under observation for 50 days, during 
wliich pcrioii IJic (|uaulily of milk yielded bv the 
ewes wa.s dcR‘rminc(l every lenlh day. A complete 
analysis of the milk was also made lo dotermino 
tiiat (lie milk was of avc'ragc ipiaUty in each case*. 
The results are (abula((‘d in delalk Of the milk 
i*onslituerits, (la* fat was found to vary most, while 
(he lactose was least variable.— J. 11. J. 


1///A-; Simplified molerutar eonstant for detevting 
added icnter in -- M. Siroi and 0. Joret. 
Ann. Palsif., 1010, 11, 88—02. 

The authors have dett'rmlued (la* simplified mole- 
«’Ular eonslaiil (sei* Malhl(‘u and Eern.\ this J., 1910, 
(JI2) of some hiiialredH of samj>l(‘H of milk and find 
that the value ll(‘s belwe<‘n 70 and 80 and that In 
most easf*s It is betw(‘(*n 72 and 7(J. It forms a 
iiH(*ful ermstanj for (I(*(e<‘llng addi‘d water In milk, 
csiK*eiully when eonshh'red In eonjumdlon with the- 
usual analytical data. Milk from dlHeaH(*d cows 
somelina*s sIa)WH a high mol(*cular constant and a. 
low pen-<‘nlag<* of non-fat ty-sollds (less than 8%). 

--W’. P. H. 


Milk preserved ieith potassium hichromate; Deter- 
mination of lactose and proteins in - — . p. De- 
france. Ann. Falslf., 1010, 11, 78 -70. 

The oidieal rotation of laelow* in milk preserv(‘d 
with potasshiiri hleliromalc* deen*aw‘H giadualJy 
until, after aboul 70 days, it is only ojic-half of the 
original value; eonscfjneul ly, laelos<* cannot b<‘ de- 
termined poIarlm(*trlealIy in such milk. The 
cupric-rod ueiiig power of (la* lae(os(* is iiol, how'- 
ever, altered. Whilst the rpianIKy of folal proleliis 
remains unehang(Ml when milk prc*H(‘rvod with 
pofassium blehromaie is keid, fla* casein diminishes 
to the exient of about 20% in 40 days.— W. P. S. 


Meat extracts, their composition and identification. 
J. A. Emery and R, R Henley. J. Agric. Res.. 
1910, 17, 1—17. 

Commercial meat extracts of known preparation, as* 
w’ell as extracts made In (la? laboratory, were- 
analysed to determine any differences whldi might 
«(*rve for Identification. The total nitrogen wafr 
very low In liver extracts as compared with other 
extracts, and was highest In muscle extracts. lAver 
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extracts were low also In “ meat-base '' nitrogen. 
Spleen extracts also were low In meat-base nitrogen, 
but they hud a higher total nitrogen. On the other 
hand, liver extracts were extraordinarily high In 
non-nitrogenoiiH organic matter. The total creati- 
nine content gave tin* nio.st uniform dlffer- 
encf'S betwi'cn the <*xlract.s; all the tl(‘sh extracts 
except pickle (‘xtract tpr(‘pared from the pickle In 
which (he na^ats wore cured) contained more than 
5% of total creatinim>, wlitU’cas liver and si>l(‘en 
exlracts did not exceed The ratio of in- 

organic j)lios[ihoruH to total pho.s|)liorus gave dilTcr- 
ences wlddi were eliaraeteri.stie also : liver extracts 
were lovv(‘st with a ratio of (Mm, spleen extracts 
n(‘X( with (17, and inusele and other extracts gjt\'e 
u ratio of OTo and over. Pickle exlracts and cured 
m<‘at extracts W(*r(‘ hhuititled by the presence of 
nitrates. Commercial bon(‘ extianls restmibled 
niusc'le extracts. A few qualitative tests were 
f( nnd to be of value. The addition of an equal 
volume of 10% aeelie acid t(» a 10% solution of a 
si)le(‘ii extract always gave a bulky yidlowl.sh-whlte 
preeipllate. Mollseli's tc'sl for «*arbohydrates (witli 
a-nnphtliol and sul[)hurle acid) was given by llv(‘r 
extracts, and tills test could Ik‘ uH<'d to delect added 
carbohydrates In mu.selt* extracts. Tlio presenee of 
CopiHT in tlu‘ ash of an (wtraet was typical of liver 
extract. A {piantltatlve and qualitative analysis 
on the foregoing lliu^s Is sutTlcient to dimTcutiate 
b(‘tween the various meat (‘xtraets.— J. II. J. 


Crude flbte etc, {in ferdim; stuffs]: Rapid filter 

for use in determinations of , F. Mach and 

P. L('derle. (’k<*m.-Z<‘il., 1011), 43, 27)1. 

Tiik niler is '‘oust meted by [daeing a disc of line 
plallnuiij gaii/r on a piuTorah'd porcelain filter 
plate and then Introducing aslxxstos pulp so that a 
layer of asbestos Is formed above the gauze. The 
gauze should liave 1(5 to 17 meshes tier cm., the 
diameter of the ni(\shes being about 0r> nun. 

— W. P. S. 


Alfalfa (luceine) saponin, (\ A. Jaeohson. .7. 

Anier. Chom. Soe., 1010, 41, (540- CMS. 

When liu^urie hay is extract (h1 with hot akohol and 
(he solution Is cooled, a greiui precdpilale Is de- 
posited, from wlih’li etln'r rcanoves In a Soxhlct 
extractor two ketones, inyrlstont' nnd alfalfone, 
leaving a gununy residue vvliich Is very soluble In 
water. Tills contains a saiionin which can he iso- 
lated by dialysing llie solulion ami pouring into 
aleoliol. Tile saponin, with about ,*1% 

of asli, Is a lirown, anioriihous powder, which only 
dissolves freely in wati'r nnd glycerol. It is harni- 
less when taken per os nnd tins an enormous foam- 
ing jiower, ami might tliereh)re lie usi'ful in the 
preparation of aiu-nted hi'vernges and the like. 
Unlike most saponins, It contains nitrogen and does 
not luemolyze blood. (See further, J. Cliem. Soc 
July, C. W. 


Molsenhelmer. See XVUI. 


Patents. 

Grapes; Method of ireaiinp . p. R, Welch, 

Assignor to The Welch Gn\])o Juice Co., West- 
Helssue ll.d.'lfi. in.4.10, of U.S. Pat. 
1,258,(52<, r».:}.l!S. Api)l., 18.2.PJ. 

Ske this J., IhhS, 2S0 A. 

Flour; Treating . H. Grevllle, Birkenhead. 

U.S. Pat. 1,300,604, 16.4.19. Apph, 9.7.18. 

SXB Eng. Pat. 117,917 of 1917; this J., 1918, 603 A. 


XIXb.~WATER PURIFICATION; SANITATION, 

Water; Determination of free carbon dioxide in 
-j— ^ Czensny. Z. anal. Chem., 1919, 68, 

1\ the titration of dissolved carbon dioxide with 
sodium carbonate solution, using phenolplithaiein 
as indicator, the quantity of the latter added must 
he i>roportional to the amount of sodium carbonate, 
since jnire sodium bicarbonate is acid towards a 
small quantity of pheiiolidithalein and alkaline 
towards a large quantity. The solution used for 
the titration should contain sodium carl>()nati‘, 
2(57)25, and i)heuoIi)hthalein, 2-5 grms. jx^r litre; 
100 c.c. of the water is titrated with this 
eonibined solution until a iKuiiiaiieut pink colora- 
tion is obtaim^d, and 0-52 c.c. is deducted from the 
(plant ity usi'd, the remainder being multiplied by 
1-22 to give tlie free carbon dioxide in ingrms. rn'i* 
100 c.e. of WMter.-W. P. S. 

Water; Determination of free earbon dioxide in 
. II. Kbit. Per, dents, pharin. (Jos., 1019, 
29. :{I1-,T)0. 

C.NE hundred e e, of the water Is treated with 25 
drops of 35% Rochelle s;ilt solution (to eliminate 
the action of ferrous salts) and 3 drotis of 1% 
l>h(‘iu)lphthalein solution, and then titraled with 
sodium carbonate solution. A portable s<‘t of 
aiiparatus for carrying out the determination at the 
place where the wal(‘r is samiiled is descilb(‘d. 

- W. P. S. 

Dislnfcatants, Relative disinfecting power of 
elements and chemical compounds. 11. Friedeu- 
thal. P>i()cliem. Zeits., JOIO, 94, 17~(58, 

Tue absolute disinfecting power was measured by 
the volume of nutritive medium which could be 
maintained sterile by 1 grm. of tli(‘ disinfecting 
agent. A large numixT of disinlVctants are classi- 
fied in tlie order of tlu'lr dlslnfi'etliig action per 
unit cost. Fonimlln, colloidal niereiiry i>repara- 
tlons, mercuric ehlorlde, and liyilrogeii peroxhh* 
head this list, whilst amongst the relatively e\- 
t)eiisiv<‘ agents are found the plumol derivatives. 
The relative dlsin hiding power of the element.s of 
each of the groups of the periodic classification 
are given. l*artlciilarly powerful were certain 
mercury preparations. Amongst, the organic dis- 
infectants, fonnallu and natilitliol are the iH'St and 
plnmol and lysol are relatively low down in the list. 
^J’lH* relative disinfecting actions of the toxic dose 
of a v«Ty large number of substances for the kilo- 
gram frog are given. On this basis hydrogen 
Iieroxide and inorcnrlc ehlorlde are th(‘ two most 
Iiowerful, whilst the relatively toxic disinfectants 
include sodium salicylate and phenol.— J. (/. D. 

Confined air and unhealthy atmospheres : Apparatus 

for the rapid analysis of . B. Kohn-Abrest. 

Comrites rend., 1010, 168, 1019—1022. 

The apparatus consists essentially of a 5-litre 
aspirator from which Issues a tube with four 
branches each clo.sed by a tap and to each of which 
an absorption bulb can speedily be connected. For 
the estimation of carbon dioxide In the air, 5 c.c. 
of baryta water is used In the absorption bulb and 
the air Is bubbled through at the rate of 2 litres per 
hour The liquid Is turbid after 20 minutes with 
air containing 5 parts of carbon dioxide per 10,000, 
li?, 10 minutes^ If thej;e Is 1 part per 1000, and in 
less than 2 minutes if there is 4 parts per 1000. 
Exact determinations may be made by allowing 
the air to bubble through for 60, 30, or 10 minutes 
respectively, and then estimating the barium car- 
bonate VDlumetrlcally by a double titration. For 
the detection of carbon monoxide the air is first 
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bubbled through a baryta bulb, then through a 
tube containing iodic acid, heated electrically to 
100*^ 0., and then through anodier baryUi bulb. At 
the end of the aspiration the barium carbonate and 
the iodine fixed by the baryta in the seetmd bulb 
are determined. To prove the abst'iiee of other 
injurious gases 2 litres of the air Is bubblial through 
5 c.c. of a mixture of A/KX) silver nitrate and 
A/500 i)otassium i>enuangnnatp. If the liquid 
remains pink and is free from turbidity injuriouH 
gases arc absent or present only in traces. The 
whole apparatus is portable. ~W.* (1. 


Patent. 

Scwai/c,' Apparatus for purification of . O. 

Estner, Dortmund, and H. SehulxM't, Kadelxnil. 

Ger. Pat. 310,325, 13.1.17. 

The sewage tmvels downwards in a zigzag path 
over the surfaces of a series of parallel plates, pre- 
ferably of eonerete, imdined alternately to (ho left 
and rigid ivspecllvely at an angle of 20^^— .30'^ 
with the horizontal. Owing to the angle ehostm, the 
liquid does not drop oiT on turning (he corner. A 
numlK*r of such zigzag surfaces are united to form 
a purifying system, each element being strengthened 
by two ribs. The liquid Is delivered to channels 
situated at the iipi)er end of the s<‘venil elements, 
and trickles (herefrom over the latter. The air or 
oxidising medium Is Introduc<‘d into the channels 
between the surfaces of succ(*sslve elements. 

-J. S. G. T. 


XX. -ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES , ESSENTIAL OILS, 

Isopcllrticnvc; 'Satural occurrrncc of — AJha- 
touts of the pomrijranatc tree. VII, K. Hess. 
Her., 11)19, 52, 1005 -1013. 

Durlnn} the prei)ara1ion of large quantities of tli<‘ 
pomegranate alkaloids, the aullior has found dial 
after removal of v|/-iM*Ilel lerine by freezing and of 
(he hulk of the pelletieriiie as tlu' Iiy(irol»roniid(‘ 
and snbNeqiK'nt di^t lilstioii of (he r<*sidue an<l (reat- 
immt of the distillate with ethyl cli loro- formate, a 
small fraction, b.pt. ]r)0®~10;VM\ at 13 mm., is 
obtained which eonsisls of a mixture of tin* ure- 
thanes of pelletieriiie and Isoiiellctierine ; from 
this, die latter can Ih' Isolated by hy<lrolysls with 
aqiH'ous-aleoholic sodium hydroxide solution, since, 
under tlu'se elreiimstnnces, lh(‘ iK*lletierin<‘ is com- 
pletely resinified. The uretliiiiie of IsojKdletlerlne 
thus obtained forms an oil, b.pt 102° — 107° C. at 
11 mm, and is identical with the product o-plperl- 
dylpropane-a-one formed by dcmietbylatlon of 
niethylisojKdhdlerino by tdliyl azodiearboxylati*. 
The yhdds of the various alkaloids from 100 kilos, 
•of the bark are approximately ns follows: ixdle- 
tierine, ,52'5 grms. ; ^ pellet lerine, 170 grms. ; methyl- 
isoi)elletierlne, 22 grms.; isopelletierine, 1-5 grins.; 
o-l-methyii>ii)eridylpropane-/l-one, about 1 grui. 
(See also J. Cheni. Soc., 1919, 1., 348,)~II. W. 

i}uvacine. K. Hess and P. Lelbbrandt. Per., 1919, 
62, 20fi-212. (Compare this J., 1918, 559 a.) 

Hess explains the discrepancies between his view 
as to the constitution of guvacinc and that ex- 
pressed by Preudenberg {loc. cit.)^ and agrees with 
the latter. It is now established, therefore, that, 
of the areca nut alkaloids, guTacihe is 1. 2.6.6- tetra- 
hydropyridine-3-carboxyllc acid, guvacollne Is Its 
methyl ester, arecaidine Its N-methyl derivative, 
■and arecoline the methyl ester of this, whilst are- 
oaine is the same as arecaidine, (See further, 
X Chem. Soc., 1919, 1., 220. W. 0. W. 


DUfilati^ glucofiides, XXXIX. 11. Kllianl. Ber., 
1919. 52. 200-206. 

DioiTooKNiu acid (J. Chem. Soc., 1902, 1.. 16) has 
IxH'ii hydrolysiHl to a lactone, ('Jl.jO (?), m.pt. 
93° t\, (al„=-79r»°, and a monobasic acid, 

t\Jl..u^or iH.O. lu.pr. 112° C.,[a],=.-79-8° 
(See also J. Chein. ,Soc., 1919, 1., 211.) ~J. C. W. 


Otiieosules: Sputhetio . III. Cnustitution of 

interuatty eomple.r satis. P, Karrer, C. NHgell, 
ami 11. VVeldmanii. Helv. Chliu. Acta, 1919, 2, 
212 265. 

Sii.vEii anlhranllatt‘ rea(‘ls with etliyl Iodide to 
form a mixture of X rtli.\lanlhraniile acid and 
ethyl ;inthraullate. and the sliver salts of 
sulieylie, gljeollie, iMcIli*, iiiaiuhdie. and authranlllc 
acids react with aeetoiu’oiuoglm.'ost* to give mix- 
tures of tt'tra ae<‘tylghie<>sl(ies ami (('tra-aeefyl- 
gliieos<‘ fsters, tlu' latter preilomluat lug. The l)ear- 
ing of thrsi' n*.sults mi the const Uuttui of lulernally 
complex siilts is dlseussod. (See further, .T. Chem. 
Soc., 1919, i., 33S.) J. (’. W. 

Iiumcj' crispus; Vro.vin\ate anatysis of , and a 

eotnpanson of its h ydroxy methyl ant hraquimnes 
with those from certain other druys. G. D. Beal 
and B. E. Okey. .1. Amer. Clunu. Soe., 1919, 41, 
(593-706. 

The jileoholle (‘\lraei of the drlial root of the enrly 
dock, mad(‘ by cold iMUvolatitm, eonlalus eniodln 
and a phyto.steroJ, rhamuol, identh^al with tho8<» 
in easeani {Hhamnus ptnshina) and also ehryso- 
I)lianlc acid, fatty acids, and sugars. The ylehl of 
emodin is about 01% and (Ijat of cbrysoi)hnnic 
aelil somewhat less, wldeh e(>mpan‘H favourably 
with the quantities f)l)tainal>I(‘ from rariT drugs. 
(See further, .1, Chem. Soc., July, 1910.) -J. C. W. 

Xurleie acid: Optically inactive, salt of . U. 

P(‘Ulgcn. Z. phjslol. ('hem., 1919, 104 , ISO— 210, 

The author lias inepanal an alkaline sodluiu salt 
of thymus nm-leie arid which is oplleally inactive 
and which will mj gelatinise. On (lie addition of 
acids (lu* optical activity and j)ower of gelatlnisa- 
lloii rrlurn. The eliange Is nwerslble. Theories 
are advam*<*d to exj)Iain tills change. (See further, 
J. Chem. Soc., 1919, 1., 360.)— J. C. D. 

Vanillin; Oecurrrner of — E. O. von Llppinann. 
Ber., 1919, 62, 905. 

Vanillin can Ik‘ extracted from tlie fresh bluish 
Idossoms of tlie potato plant; it docs not apiHNir 
to present in the white fiow(*rfl. It dlsapiJi^ars 
fairly rapidly from the gathered lilosHoms. — H. W. 

Iodoform; Action of rcduciny ayents on . A. 

Giitmann. Her., 1919, 62, 212—215. 

Iodoform oxidises alkali arsenites, antlmonltes, 
Htnnnite.s, and sulphides. With an alkaline solu- 
tion of sodium firscmlle, for examjde, It reacts 
almost quantitatively according to the equation, 
CHI,-f Nu,A80,-f NuOrit^CHT -i-NuT-f-Na^AsO., 

-. 1 . 0. W. 


Tetranitromethanc ; Constitution of . B. 

Schmidt, Ber., 1919, 62, 400-^13. 

The reactions between tetranitromethane and 
aqueous imfassiuni hydroxide have been studied 
quantitatively. The compound decomposes In two 
ways, according to the equations, (1) C(NO-). 
-f2KOH=KNO,-fKC(NO,),+H.O, and (2) 0(N0!): 
-f6K0H«r4KN0,-fK,C0,+3H,0. The course of the 
reaction depends on the conoentrattou of tjto alkali, 
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the quantItieH reacting according to equations (1) 
and (2) varying from 2 : 1 with jV/lO alkali to 12 : 1 
with 14 A’-alkali. Thew' facts can l)e explained on 
the aKsuuiptlon that P^traiiltroujethane exists 

/CtNO,),, 

in the lautomeric foniis, \(),.O.N <1“ | and 

NO.O.C(NO^),. The lirst form reacts according to 
equation (IjVnd is the more stable in the presence 
of alkalis, whilst the SMVHjnd form reacts In the 
alfernallve way The (l(\serllH*s In detail the 

analytical coiiliol of lh(‘ read ion. Nitroforin is 
e,stlma((‘d by j^recipilatlon with nitron, and the 
nilrale by means of nitron after re<lucing the iiltro- 
forin by iiydrogen in the preseiict.^ of palladinised 
barium siilphati*. (S(‘e turtla‘r, .T. ('hem. Soc., 
1!JU), i., 2iS.) .1. ('. W. 

Mtroeth]ilvn(\ II. Wieland ami H. Sakellarlos. 

Her., IblO, 52, SDS- IKM. 

NiTUOirriiYLF.NK can be ineiainsl in 50% yield by 
the dehydration of /i-nitroetbyl alcohol by phos- 
phoric oxide or sodium bisulpbate; it is an almost 
colourless, mobile liquid, b.pt. 1)85° C., sp. gr. 1*075 
at 158° ( 1 ., the vaiiours of which violently attack 
the eyes and throat. It i»oh\ mer)s<‘s slowly wluui 
kept, moi'(‘ rapidly on exposure to light. The pro- 
cess is nunarkably catal>.sed by Yvater, .so that a 
freshly-])n‘pared aqueous .solution of tlie substanee 
becomes cloudy almost immediately and the separ.a- 
tlon of tta‘ polymerlde is comidete In a few’ miinit<*s. 
The ju’oduel cannot be dei»(dyme)*l,sed to nitne 
ethylene by h(‘at. I’oI.n merlsat ion Is retanb'd by 
acids, but, under tliese circumstances, wat(*i’ is 
gradually adde<l with formation of /I-nitroethyl 
alcohol. With alkali, pol.Muerl.sation occurs with 
explosive viobmee. llediation with stannous 
chloride ami hydrochloric acid yields acetaldehyde 
and hydroxylanilne, whilst, wdth zinc dust and 
acfdic add. (‘thylarnim' is produced. Nitroethylene 
combines immediately with bromine in ethereal 
Kolutlon, yltdding nitroethylene dlbromide, a c<)lour- 
less llq\ild, b.pt. 07° C, at 21 mm., and with aniline 
giving N-/i-nitroet!iylanillne, ( '^II^,NH.(TI^.(T1^N()^, 
colourless l(‘aflets, m.pt. .57° (\ (8(s* also .1. ('hem. 

Soc., 1010, 1., 507.)— II. W. 


Alkyl iodides; Preparation of — — . K. Adams and 
V. Voorlu'cs. ,1. Amer. ('hem. Soc., 1010, 41, 
7Sh-70S. 

Thu ii.sual laboratory methods f<n’ the preparation 
of the alkyl Iodides are unsuitable wdien (bailing 
witii large (pianlities of material. The rapid pre- 
paration of luethyl, ethyl, ri-but\l and isoamyl 
iodides (in (luantltles of 5—4 kilos.) acc<»rding to 
a inoditlcatlon of Walker’s method (Chmii. Soc. 
Trans., 1S02, 61, 717) is fully descrilKMl along with 
a detailed uicount of the ai>paratus eiuployial. 
a-IT’Opyl iodide was preiiared in smaller amount. 
The suitabb* aU’ohol is luaited in a large round- 
bottom flask of about 12 litri's capacity with a mix- 
ture of approximately equal amounts of red and 
yellow’ phosphorus. T'he vapours t'vohed ari' con- 
densed in contact with lodim‘ and are thmi returned 
to the flask. The use of a (x*rtaln amount of yellow 
phosphorus is particularly advanlag(‘ou.s, the re- 
a(‘tlon then bedng in.stantammus and the colour of 
the iodine disapix^aring Immediately upon reaching 
the reaction flask. Iturlng the sub.sequeiit dis- 
tillation of the alk.\l iodides the troublesome froth- 
ing which oivurs wlnui only red phosphorus la 
employed is absent. Further quantities of icHlIne 
(Min be introdu(KMi xvithoiit dismantling the appara- 
tus, and it is possible to prepare C kilos, of crude 
iodide in a day, using enough phosphorus and 
alcohol for four portions of iodine of kilos, each. 
Five such apt>aratus can easily be run simultane- 
ously, producing 30 kilos, of crude product in a 


day. In the case of butyl and amyl alcohols the 
reaction proceeds extremely readily owing to the 
great solvent action of these compounds on Iodine 
at their boiling point. A small amount of vellow 
phosphorus' is always left behind, but phosphonium 
compounds do not apix'ar to formed. The yields 
are in every case 90-100% of the theoretical. In 
the preparation of the lower alkyl halides a large 
excess of alcohol may be used, but in tlie case of 
the higher alcohols tills must be avoided, as other- 
wise dlffi(mlties arise in the purification of the pro- 
duct.— F. (j. 


Alkali and alkaline-earth inethylsulphates; Action 
of heat on — J. (Jnyot and L. J. Simon. 
CompbMS vend., 1919, 168, 1051-105G. 

SODIT M and polas.slnm metliyl.sulpliates decompose 
at 220° -2S()O(\ giving, as the princliial products, 
methyl ether and alkali pyro.snlpliate. The alkaline- 
earth melhylsnlphates and lllhinm metbyJsiiliihate 
decomfiose at a low’er leinperatiire giving dimethyl 
Hulpliate and metallic snl]>hate.— W. (I. 

O.ralir acid; Sew method for the estimation of — . 
H. Krause. Ber., ItllO, 62, 420-152. 

With the exception of formic acid, oxalic acid Is 
tlie only common organic acid which yields (Mirbon 
monoxide whim heat(‘d with acx'tic anhydride at 
100° C. It dccomi>o.s(‘K briskly and quantitatively 
and therefore may 1 m‘ estimated ga.sometrlcally. 
Soluble oxalates an* first (‘vnt>orat(*d in tlie reaction 
fidK‘ witli an excess of bydrocldoric acid and in- 
soluble oxalat(‘K aro di.*comi)os(Ml by a mixture of 
a(vlic anhydride and sulphuric acid (9: 1). In tlie 
latt(*r case, how’cver, the rcsulls are not so good, 
as the mixture alone evolves sonu* gas which does 
not dl.s, solve in caustic ])otasb, ami of course the 
reaction is no longer conlined to oxalic acid. 

- J. n. W. 


p-Cymene. II. Utilisation of cymene for the pre- 
paration of photographic developers, H. A. Lubs. 
•T. 1ml. Eng. Ohem., 1019, 11, 455--450. 

Fy.mf.nk Is nilrab'd and the nitro-derivatlvi- re- 
diiciMl to 4-isopi’opyl-o-toliii(line (this .1.. 1918, 480 a) 
wlilch Is (M)nvert(*d through the diazo-reael ion into 
carvacrol. Tliis is transformed into the p-idtroso- 
coiupoiind by the addition of sodium nlliite to an 
aleoliolie solution saturati'd with bydrogem chloride, 
and the product Is nsIuccMl to ;>-aiuino(Mirvacrol 
[OH : CU ^ : Nil, : (',11,-1 : 2 : 4 : 5], This Is a 
b(‘tler d(‘vcb>pef than p-ainliiophenol, ami gives as 
good tones as metol, but does not keep quite ,so 
w(*ll ns this in llie bath. Tliymoqninol may also 
be made from sulidionati'd carvacrol but the yields 
are poor and it offers no advantages over quinol. 

C. W. 


Oiln of Eucalyptus tereficornis and E. crelmi. T. P. 
(ilio.se. PerT and Ess. Oil Bee., 1019, 10, 145. 

Thf oils Avere obtained from the leaves and young 
twigs of mature trees growing at Kauuli, Debra 
l>un, India, by distillation in steam at 55 — 40 or 
.50 -(>0 lb. ]>re.ssure. E. fereticornis. The material 
contained 22 75% of moisture, and yielded 0-8(>% 
(on the dry material) of oil. Tlie redistilled oil 
Avas yelloAv, liad sp. gr. 0 005 at 10° C., iP% = l*4905, 
Ot,= -22*20° in 100 mm. tube. The fraction dis- 
tllUng at 170°— 100° C. (55%) had sp. gr. 0*874 at 
10°(\, id% = l*4Sa5, ami -8*50° in 100 mm. 
tulio. The fraction 170°— 190° C. contained about 
10*4% of eucalyptol, and the whole oil contained 
about 8*4% of aldehyde, but no phellandrene; 
alcohols and esters were also present. The oil dis- 
solved in 1*9 parts of 80% and In 10 parts of 70% 
alcohol. E. crehra. The material contained 830% 
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of moisture, and yielded 0-46% (on the dry material) 
of oil. The redistilled oil had sp, gr. O StHi at 1(1° C., 
n*®D=^T4073, and 0 ^= -3-2|o in 100 luin. tub(‘. The 
fraction distilling at 170'^— 100° C. (43%) had sp. gr. 
0'<S51 at 10*^0., and o„- -2104'^ In 

100 mm. tube. This oil contained no phellandivne 
and practically no eucal.\i)tol, aldehyde, or Ketone. 
It gave an opalescent solution with io parts of sti% 
alcohol. The oils an* useless fv»r in(‘di(‘inal pur 
post*s, hut their odour is pleasant and they may 
find application in ixu'fuiuery. - ,1. c. W. 

Odour and chemical constitutinn : JMntwnsfui) 
hctirn n — . T. II. Durians. iVrf. Ess. Oil IPh*., 
1910, 10, m ~m\. 

Fkom a systematic survey of various classes of 
4*hemical compounds, containing only carbon, 
hydrogen, and ox.\gen, or only t\vo‘ of the.se 
elements, and from a knovvU'dg(> of tlH‘ir o<lour or 
lack of it, ^\hilst recognising dial other factors 
may jilay a iiart the autlior ctmcludes that the 
presence of unsatlslled jiartial valencies or ic.si<lual 
allinities i.s the prime cause of a chemical substance 
having an mloiir. (See furtlier, ,1. (’luan. So<*., 
1919, 1., 3(14.)— W. G. 

JjUrrrnc sai)onin. .Tacobsou. XIX\, 


Taiknis. 

VlilorJn/drins ; Proc('ss<‘,s of makuuj - , (’oin- 

mercial Research Go., New York, A.sslgnia^s of 
K. P. McElroy, Washington, D.C., Eng. 

Pat. 113,900, 4.2.1s. (.\i»pl. 2002/lS.) Inl. (’onv., 
s.2.17. 

SrK U.S. Pat. 1.2ttrj„ra of 1019; this .T , 1010, 330 a. 

Isoprene; Pioducim; . 0. Graul and G, 

Hanschke, Ludwlgshafim, and F. Welx*!, Mann- 
heim, Assignors to Alien Pro|K‘rtv (hisPallan. 
U.S. Pat. 1,20s, 020, 1.4.10. Appl., 3 2 12. 

Sfk Fr. Pal. 435.312 of 1011; this ,1 . 1012, 100. 


XXI.~-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

\-iny photoyiaphii; Contfust and cTposuic in 

thnjufjh metah. K. E. Slade, l^iraday Soc , 
Apr., 1010. (Advance cojiy.) (> pages. 

Tin; relation between the density, T), and the c.\- 
pu.snn! E, in a photogniiihic tllm Is the same for 
X-rays as for ordinary liglit, and to obtain a true 
photograph this relalion sliould he expressial by 
D = A + R log E, wlicre A and H an*, constants. The 
■actual relation diverges from this for high and for 
low exposures, but owing to the v(‘ry thick layer 
of emulsion on X-ray plates it is usually found con- 
venient to work in the uiijier part of the region of 
under-exi>osurc, 3'o get the maximum photographic 
effect for a given exposure when photographing 
through metal the hardest possible radiation should 
be used. If radiations of different wave lengths 
are used it Is the hard radiations which, by virtue 
of their greater photograjihic effect, determine the 
contrast obtainwl, though the contrast would 
actually be greater with softer radiations. It is 
unlikely, however, that the wave lengdi will be 
><uch that inaufflclent contrast will be obtained. In 
photographing through iron with a nickel autl- 
cathode (characteristic K radiation of wave length 
1*66 xKI’* cm.) differences in the thickness of the 
lr<m of the order of 4x10'* cm. should be evident If 
sufficient exposure is given. In practice a wave 
length of 0*3 to 0*45 xlO** cm. should be sufficient 


for onllnary use. This can he obtnlnetl by using a 
platinum or lungslen anticathode with as large a 
spark gap as possible.- W. 11. P. 

l*hotosrnsitixni!; d}frs\ (li Mikeska and others. 
(2) Lund and Wise. (3) Wise and others, IV. 


I'Ml.N rs. 

Colouring vinvmalnuuiph and like lony fthnu: 

Mvthud of and machine for . E. (\ H. Marks, 

London From ,1. L. l.nsky, Xcw York. Eng 
Pat. 12t;,715, 11.11.17. (Appl. Kt, 730/17.) 

.V Nr,(..vn\h. of ihc lilm Is prci>aicd so (hat Its iin- 
t xposid parts cori(‘siM)ud with Iho.st* jiarls of tin* 
posit iv<' which an* to Ix' (*oloun‘iI and tlie gelatin 
uf the exiMi.si'd parts is fiiillu'r hard(‘ued, c.fj,, b.\ 
ln*almcm with a solid luu of bichromate. 4'hh 
negative is passed tiirongli a solution of a siiltahle 
dy(*, which is nb.st)rb(*d only by tlie unexposcMl por- 
tions, ami then brought into register with tin* 
slightly damped positive for a sullieient length of 
time to allow (la* Irnusfi'r of the dyi* from one tllm 
to the other. In the machine described tlie lw<» 
lllms in contact jiass over a <lrum imnliig at llu* 
n‘quisite spi‘f'd to maintain contact for the r(*quln‘d 
length of time, and means are provided for 
sln*tchlng tin* iiosillve iilm to comiK‘nsa(e for the 
extra (*longati()n of the negative tllm by absorption 
of wal(‘r and also for giving sidliclent tension to 
en.snn* complei<* (*onlm‘t of the two tiliiis on the 
drum. 8(*veral macliin(*H can hr* nrrang(‘d side by 
side for sncce.ssivr* Ireatmmd of the .same positive 
with rliffereidly coloured negallvi‘s vml om* dye 
tivalmeut of a m‘gatlv(‘ will s«*rv<‘ for I lie colouring 
of sr'vcral posit lvi‘s. R, V^ S. 

rhotoyraphic imayv; iUdourrd - - and method of 
produriny same. F. E. 1v(‘h, Phlladelpbla, Pa. 
U.8. Pal, 1, 3(H), bit;, 15.1.10. Appl., 0.10.17. 

Skf. Eng. Pal. 11.3,017 of lOlS; tills J., 1018, 007 \. 

Photoijraphic and cnirmatoyraphic pictnrcH; Valour- 

iny of . 11. Shorrocks, (^liorl(on-on-MedlocK. 

II. H. Pat. 1,303.500. 13.5.10. Apid., 10.5.18. 

ShK Eng. Pat. 111,051 of 1017; this J., 1917, 12t)0. 


XXn.-EXPLOSIVES; MATCHES. 

i'elluloHc; ViRcoHily an a criterion of the suilahihly 

of for the manufacture of nitrocellulose. 

W. Will. Z. ungew. Chein., 1919, 32, 133- 13<;. 
Tiik nsr* of a drOermlnatlon of the visr'oslty of 
celIulo.se In cn|)rammonium solution has l)r*(*n sug- 
ge.sled, c.y., by ()s[ (this ,1., 1911, 1217), Pi«*Hl (this 
.1., 1909, 740), and Schwalhr; (Z. ang(‘w. Ghem., 191K. 
31, .50, 57) as a means of determining the sulLabllity 
of the material for conversion Into nil roc<dlnlr>se. 
In tin* author’s evpr'rimenf s, usiJig O.sGs metliod 
Hoc. eit.), it w.as found that dltlen'nf ]K»rt Ions of tlie 
.same suiupK* of cellul(»se fi(‘(tiieid ly showed gr<‘ater 
variations In viscosity fljan the average values of 
different sampl(‘s. 'I'lic avr'ragr; valm*H, however, 
of ct*lluIo,s(*s of dinerent origin and mode of prepara- 
tion dlffer(*d to a cm'lain (‘Xtr’iil from one another 
both 111 the ca.se of fri'.sh ciq)rainDionluin solutions 
and of those which had stood for some time, but no 
definite jiarallelism conM Im* traced lietween the 
average vl.sc'osity of eelliilosr* and its properties after 
nitration. The ready Incorporation of the con- 
st Itneiits of smokeless powder dei)ends upon other 
conditions than the viscosity of eithlbr the cellulose 
or its nitrated product, such as, e.g,, the fineness 
of the grinding of the nitrocellulose.— 0. A. M, 



4Mi 


Cl. XXn.— BXPIiOSITEB ; MATCHES. 


CJsl7U,lttA 


Patents. 

Picric avid; Method of and apparatus for drying 

. N. II. (inioswr, and K. WJlJiams, Kuabon, 

Denbigh. Kug. Pat. 120,077, 2.12.10. (Appl. 
17,328/10.) 

Moist picj'lo arid Is fod through a hopi)t*r on to a 
tnivtdllng bolt anaiigod within a cuKing fitted wltb 
steam pipes, and througli which heated air can be 
circulated. The Ixdt is supported by a series of 
rollers which niv of slightly varying diameters in 
ord(‘r tf) cause a disturbance of the picric acid 
during its passage through the apparatus.— L. A. C. 

Picric acid; Process for the separation or recovery 
of - — , N. H. (Iraes.ser, and E. Mather, Uuabon, 
Di'nblgh. Eng. Pat. 120,078, 2.12.10. (Appl. 
17,:{20/10.) 

To recover picric acid from waste picric acid, picric 
wash liiiuors, etc., benzol, f)referably at 70°— 75° 0., 
or other organic* solvent, is added to the material 
under treatnuuit, the solid lj)n of jilcric acid In Ixmzol 
Is drawn off, and the solvent rc^moved by evapora- 
tion. In the* recovery of picric acid from acid 
liciuors, e\c(‘ss nitric acid is first removed and the 
li<|Uor diluted until the* ratio of sulphuric acid to 
watc‘r does not excecal 2 to A. C. 

Picric acid : Process of ma n ufact urc of . British 

I)y(‘H, litd., J. Turner, and L. G. Badier, lluddcvs- 
fi(‘Id. Eng. Put. 120,308, 13.1.17. (Appl. 073/17.) 
Phenol (158 It).) at about (;o° 0. is added to a mix- 
ture of 810 lb. of 05% sulphuric acid and 100 lb. of 
70% oleum at the sanu* temperature. When the 
mixture, whUli rises at first to 130°— 140° C., has 
cooled to 20° (^, a mixture of 470 lb. of 80% nitric 
acid and 470 lb. of sulphuric add (00° B., sp. gr. 
P84) is run In slowly, the liciuid Ix'ing cooled so that 
the tc‘mp(‘rature rise's only to about 100° (\ When 
the* addition Is complete, sleaim or water Is passed 
in; ])lcrlc add ae'ltles out as the temixuature rises 
to 140° G. The li(pild is then coolexl to 20° (\ and 
the t)lcrlc add separated by filtration on an asbestos 
cloth and inirlflod.— T j. A. C. 


Picric acid; Manufacture of . D. B. Macdonald, 

liCleester. Eng. Pats. 120,075 and 12(5,070, 15.12.15. 
(Appls. 1875 and 1870/17.) 

Fo(tu part.s of mercury by weight Is added to 5 parts 
of nitric add, and the solution is boiled and addenl 
to a further 05 t)arts of nitric acid (sp. gr. 142); 
32 parts of benzol is (hen run in. either as a thin 
stream or in thre'c st'parate iM)rtions, in thnv hours. 
The mixture is kept at alMuit 3.5^M’., but net above 
40° C., for about ten liours, and is then boilexl for 
one hour. Steam (preferably dry) is then passed 
through the lieiuld to remove nitrolxmzenc, after 
which the ple-ric acid is separatexl by means of 
bens^ol as de.scribed in Eng. Pat. 17,525 of 1015 (this 
J., 1919, 390 a).-L. a. C. 

Organic liquids [benzene, toluene, etc.]! Process of 
and apparatus for the continuous nitration of 

. The (^laytem Aniline Co., Ltd., A. Schedler, 

and V. Vullleumler, Manchester. Eng. Pat. 
120,355, 8.1.17. (Appl. 340/17.) 

A SET of tanks Is provided for sulphuric acid, nitric 
acid, and the organic liquid to be nitrate<l (e.g., 
benzene, toluene, etc.) ; tliese arc of uniform cross- 
st'ction and of bose area prot)ortional to the amount 
of each liquid ixiquired. The sulphuric acid and 
nitric acid flow into a mixing pot, and the mixed 
acid overflows into the first of a series of nitration 
pots, iido whi^^ also flows the liquid to be nitrated. 
The rate of flow of each liquid is so adjusted that 
the level in the three tanks remains the same, and 


a duplicate set of tanks is provided so that while 
.one set Is running, the other set can be filled, and 
the flow of liquid Is not interrupted. The mixture 
passes down the series of nitration pots, each of 
which is provided with an agitator and a coil for 
water or steam, or other means for cooling or Wt- 
liig the contents, and the number of pots, rate of 
flow, and temix?rature of each pot are so adjusted 
that nitration is complete in the last of the series, 
into which w'ater may also be passed if necessarj\ 
From the last pot, the liquid passes Into a separator 
in whk'h the nitrated liquid settles to the top and 
is withdrawn.— L. A. C. 

Erplosivc mixture. R. L. Hill and A. J. Strane, 
Tamaqiia, Pa., Assignors to Atlas Powder Co., 
Wilmington, Del. U.S. Pat. 1,299,942, 8.4.19. 
Api>l., 1.11.18. 

("oiM’Eu sulphate, from which the w'ater of crystal- 
li.satioii has bc'cn wholly or partially removed, is 
added to an explosive mixture containing am- 
monium nitrate and an organic nitrate. — L. A. C. 

Nitrocellulose; Dryer for . F. I. du Pont, 

Wilmington, Del. U.S. Pat. 1,301,409, 22.4.19. 
Appl., 18.7.17. 

In a dryer for nitrocellulose consisting of a cylinder 
arranged within a heating chamber, the upptv part 
of llu‘ cylinder Is formed of relatively light material 
.so that it will rupture readily In the event of explo- 
sion, ami a ndativ(‘ly heavy sui)port extends over 
the cylinder.— D. F. T. 

Nitrated cellulose products; Manufacture of . 

W. B. Thomson, W. I). Severn, and G. Twyeross, 
(^arx* Town, S. Africa. U.S. Pat. 1,302,455, 29.4.19. 
Appl., 18.4.18. 

Claim Is made for nitrated baobab wood or fibre. 

— D. F. T. 

llrplosives; Process for preparing gelatinised pro- 
pellent . F. L. Nathan and W. Rintoul, 

Slevenslon, N.B., and F. Bakev (by U. Baker, 
administrator, Windsor), Assignors to Nobel’s 
Explosives (\)., Ltd., Glasgow. U.S. Pat. 1,302,202 
29.4.19. Appl., 2(5.2.14. 

See Eng. Pat. 12,715 of 1012: this J., 1013, 991. Two 
urea d(*rivatives are used, one of which is capable 
of gelatinising nitrocellulose to a smaller extent and 
of stabilising nitric esters, e.g., nitroglycerin, to a 
larger extent, than the other. 

Incendiary compositions. Vickers, Ltd., West- 
ndnsU'r, and G. W. C. Webb, Hartford. Eng. Pat. 
12)5.304, 29.1.17. (Appl. 1442/17.) 

Inc’endimiv mixtures of the tyiw* in which granulated 
or pow<lered metal is used together with an oxidis- 
ing ageut, are blended with a suitable proportion of 
magnesium oxide or carlxmate which acts as a 
binding material and also serves to retard com- 
biisllon; the mixture is compacted by compression 
or by the addition of water. Calcium or barium 
oxides and carbonates may be used to replace the 
magnesium compounds.— D. F. T. 

Emoke-produemg compositions. Vickers, Ltd., 
Westminster, and F. G. L. Johnson. Eng. Pat. 
12(5,7'10, 14.3.17, (Appl. 3724/17.) 

A SMOKE-PRODUCING coiuposltlou Contains powdered 
or granulated zinc (or a mixture of rlumlnlum 
and zinc) amounting to not less than about 20% of 
the composition, together with a perchlorate or 
r)erchloratea (preferably a mixture of the am- 
monium and potassium salts) forming the bulk of 
the remaining ingredients, and a suitable organic 
binding agent such as asphaltum varnish; mineral 
jelly may be added and also a small proportion of 
sulphur to facilitate igniti<m.--*D. F, T. 
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Smokeless powder; Process and apparatus for rc- 

covering solvent from materials such as . 

F. I. du Pont. Wilmington, IKd., T^S.A. Eng. 
Pat. 120,(182, 0.2.17. (Appl. 20ia/]7.) lut. Oonv., 
4.1.17. 

Ske U.S. Pat. 1,204,006 of 3910; this .1., 1010. n05 a. 


Explosive compound. F. It. and J. G. Piirrows, 
l‘ort Arthur. Ontario. U..S. Pat. 1, SOI, 646, 22.1.10. 
Appl., 12.10.17. 

See Fr. Pat. 472,271 of 1014; tills J., 1012, 27S. 


PyroxyUn composition. U.S. Pat. 1, .201,187. Sre V. 


Ahtmininm uaslc for ciphtsius. Eiig. Pat. 
126,021. X. 


XXm. -ANALYSIS. 

Burette tubes: Apparatus for accurate calihiation 

of . S. English. J. Soc. Glass Technol., 1019, 

3, 24-27. 

The burette tul>o is connected through a tap-tulx' 
to an elevated mercury reservoir and to an a(‘cu- 
rately calibrated 10 c.c. pii)ette titled with a .2*\vay 
tap. The burette tulK^ is nearly tilled with mercury 
and about I c.c. of water is then pounMi in so as to 
wet the sides as the mercury is withdrawn into the 
pilK'tte. The position of the wat(‘r-meniscus In the 
burette after each suec(\s8ive 10 c.c. has lx*en with- 
drawn is made to coincide with the cross wire in a 
short-f(K*us t(ie.scoiK' mounted on a vertical supiK^rt 
which is exactly parallel to the burette. A mark Is 
th(‘n mad(‘ on the IuIm* with a fine lUM'dle [ivoted 
near the front of the tciescopi* in such a manner 
that this mark e.xaaiy coincides with the level of 
the cro.s.s-wire In llu^ telescoiK‘. Py this means it is 
impossibk* to make a mark in a wrong i)osltloii or 
with an error due to i)arallax. Tt is essential to 
use th(‘ same background in each cast‘ and to fix 
it at the same distance from the burette. If the 
apparatus faces a window or light, a screen of 
ground glass Is recommended, but If the afimratus 
faces aw^ay from the liglit a wiilte tile is preferable. 
Tlie mean dilferem'c ixt 10 c.c. in calibrating a 
50 c.c. burette as described and by weighing succt's- 
slve lots of 10 c.c. of w'ater Is 0 0004 gnu. The 
calibration of five w^ctlons of 10 c.c. each may be 
com[»leted in less than live minutes.— A. R. R. 


Starch and oxalic acid solutions; Preparation of 

stable by means of metallic mercury. A. 

.Tunk. riK'in.-Zeit., 1019, 43, 258. 

Growth of moulds etc. in starch solution and in 
dilute oxalic add and citric acid solutions etc. may 
be prevented completely by adding a small quantity 
of mercury, boiling the solution, and then shaking 
it thoroughly so as to disintegrate the mercury. 
The latter is left In the bottle and tbe solution so 
treated may ho kept for years wdhout undergoing 
any change. (See also J. Chem. Soc., July, 1919.) 

— W. P. S. 


sorption in tJie case of chlorate and iiernmngatuite 
Iona Is decreased by an excess of sodium sulphate. 
Changes In the exiierlmental conditions change the 
amounts of anions adsorbed, but the order In which 
they are adsorlwHl rtunalns the same. Colloidal 
j«olutlona of barium sulphate are usually electro- 
I>osltlve on amuint of the strong pn'fei'entlal 
adsorption of barium ions. (See also J. Chem. Soc., 
July, 1919. l-.T. F. S. 


Mttoyrn; Continuous method for the detervUna- 
tion of - — by Dumas' method. L. LH'Xhelmcr. 
Z. nmil. (’hem., 1919, 68, 12 -19. 

.Vs soon as oiU‘ detcrmiu.illoii is linlshed, tlie cur- 
i>u»t (»f <,*:irb«Mi dioxide Is pas.sed througli the com 
bu.stlon IuIm' in the revcrs(* din'ction, the boat and 
adjacent copi>f^r oxido layer are withdrawn, a fresh 
boat ciuitaining tb(‘ next sample Is introduced into 
the tnlK‘ togiUhcr with more coppiT oxide, and fbo 
o|^‘ration proee^aled willi in tlu‘ usual way, the 
boat Ixing pushed gradually, by int'ans of a wire 
l»asslng through the stop]HT, Inlo (h(‘ hot ])art of 
the lube. Th<‘ nec(‘ssary arraiigemeuts of tubes and 
taps is d(‘.serilK‘(l In del a II, and provision Is made 
for re-o\l(llsing th(‘ redu<‘ed copi}er oxide when 
napiired — W. P. S. 


Halogens; Estimatuni of — n/ otaanlr compounds. 
I). VorlHnd(‘r. Ihu- , 1910, 62. 20S. 

RAcmcNy and (iia vamu^’s niellmd (Ihls ,T., 1{K)I, 
126) Is recoin uu'ia led. In the absimee of iodine, 
nuTcnrouN or men urh* nil mb' may ho employed 
instead of sllv(‘r nil rati' - J. (^. W. 


Soap in mineral oils. IMarcu.sKon. See IIa. 


Paraffin irax Sebw.ij/,. See Ua. 


Chromic acid. Kolthofi' and Vogeleiizang. See VII. 


]ta<;nesium hydroxide ptevipitation. Rrunner. 
See Vil. 


Sulphates. Rivet I . See VU. 


Chlorine, hypoehlorous acid, and hypochlorite. De 
Mallmann. See VII. 


Ferroeyanoijen compounds in analysis. Werner 
See VII. 


Phosphorus [in iron and slrrl], ,^ohmidt. See X. 


Phosphor-tin. I.K>rd. See X. 


Potassium in beet vinasses ash. P.enoist and Rreg- 
nonl. See XII. 


Tannin analysis. Wl.sdorn and Felder. See XV. 


Adsorption by precipitates [of barium sulphate] . I. 
H. B. Welser and J. L. Sherrlck. J. Phys. Chem., 
1910, 23, 205—252. 


One hundred grm.-mols. of barium sulphate adsorb 
the following amounts (expressed in grm.-equlv.- 
lons) of the anions Indicated: 0056 I': 0*220 
ONS'; 0-810 ON'; 0-831 Br' ; 1760 Cl'; 2-695 
Fe(ON) 2-847 MnO/; 5-83T CIO.'; 7*467 NO'; 
8-482 NO/^M8-201 Fe(CN).^. The amount of ad- 


Ash in leather. Seltzer. See XV. 

Lime requirement of soils. Howard. See XVI. 

Nitrogen in soils. Snyder. See XVI. 

Soluble non-protein nitrogen of soil Snyder and 
Potter. See XVI. 
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Cltrio acid from )(‘siilueH. I’opp. XVI. 

Tartaric (i<id in nine. Malliini. XVfll. 

M^nler in milk. Sirot ami .foivl. >Vr XIXa. 

Milk )ms<i)ril inf/i hielii ornate. Defruuee. See 
XJX\ 

Meat Cdtiaets. Kiix'i'v ;in<l See XIXa. 

Crude /ilur iim] Nrr XIXn. 

Caihon dnende in nater. ('zoii.sny. Sec XIXa. 
Carbon dioxide in nater. Klu(. See XlXi;. 

Air annly.si.'i. Kulm-Alucst. Sec XIXa. 

<) mile arid . Krnust* S« e X\ 


l‘\1F NTS. 

Iffndnefi.s of mah nals: Meaii.n foi teslina the - 
Ij. J. Kldiardsoi), J^oiidon, and W. and T. Avory, 
Ltd., JlliTuin^ham. Tat. 12ts4^)‘I, lO.a.lS 

(Appl. 7S2.J/18.) 

An ni>i)anitiis by imatiiH of wliicli the Hl(‘ tc.sf may 
b(‘ t*x(‘(*ul(‘d mecbanlcMlly and auLonmtically call- 
bra I (m 1 roconls obt aim'd. 

Cas analfimng apparatus. (). Kohde, Assignor to 
Aktlcbolagot Ingonblrslinna F Egncll, Stock- 
holm. U.S. Tat. 1,302,221, 21).4 10. Appl., 20.1.17 
Ske Eng. Pal. 103.812 of IJIlti; this J., 1018, 417 a. 


Patent List. 

The dates given In this list are, in the case of Applications (or 
Patents, those of application, and in the case of Complete Speoi- 
fleations accepted, those of the Ofllcia] Journals in which the 
acooptanen is announced. Complete Specifications thus advertisi'd 
as accepted are ovwn to Inspection at the Patent Office immediately, 
and to opposition within two months of the date given. 


I.-GENIOUAL; PLANT; MACUIXEliY 

Al’Pl.K’MTO.NS. 

August. MullU' furmuH'.s. 1.7, 17.7, .lunr 17. 
(;lomlsU*y. Dryiiig-Mppiinitus. l,7.Ts*j .lum* 23. 
Contp. S('[i;init lug solids Iroin liquids. Hi, 017 

.TulU' 25. (Simlii, 27.0.18.) 

Conte. ll.i dro e\l rnctors. Hl.OlO. .lune 27. 
(Spiili). 27.li.18 ) 

(himpsty. J''uiTiiic(' linings. 17..')22. .lune 20. 
Delhvik, find 'IVelino Clieniienl LalKunlorii's. J.UI. 
illgh-teniiK'rature roduelng-oiienilions 17,318. 
June IS. 

Dorneden. Kotnry furmices, Hi.llS Juiu' 20, 
Dressier Tunnel Ovens, Ltd., and Williamson. 
Mntlle ovens. 1(1,247. June 27. 

(tibsou. Furnace regulation. 17,780. June 2.3. 
Hall. Illgh-stH'ed coinprt'ssion plant for re- 
frigerating etc. 17,001. June 10. 

Ilnmer and Hamer. IToducing high tempi'nitures 
in bent-energy carrying fluids. 17,197. June 17. 

Hodgson and West. Continuous kilns. 10,003. 
June 20. 

Kermotle. Putuaces etc. 15,543. June 20. 

1 Jiidsay and Ritchie. Coating, covering, or lining 
Internal surface of casks etc. 15,265. June 18. 
Logan. Moans for detection of presence of snb- 


.stances In product and automatic control of produc- 
tion of product. 15,285. June 18. 

Lundberg and Wahlberg. Steam inlet and water 
outlet connexions for drying-cylinders. 15,990. 
June 27. 

Luncleu and Tliorsseii. Process for carrying oui 
clnunical refictions between gases and solid sub- 
staiicH's al liigh temperatures. 17,700. June 20. 

Lundt'ii and Thorssell. Process for carrying out 
cliemical rejictioiis in i)resence of linely-divldcd 
iiK'tuIs. 17,501. June 20. 

McDougall. Tub' mills. 10,208. June 28. 

Marks (Catlin Shale Products Co.). Decolorising 
materials, and methods of making same. 15,32.*;. 
June 18. 

Morison. (7jndens(^rs. 15,015. June 20. 

OcbtertH'ck. Crushing-machines. 15,028. June 2 i 
(U.S., 12.1.14.) 

Peck. Filt(‘r leaves. 10,240. June 27. 

Sauer. 17,(;01~^(;. See XIX. 

Sharpies, (‘enl rifiig.il machine. 17.702. June 2.*; 

Smallwmxl. I'urmiecs. 17.841- 2. 17,844—7 

.Inne 24. 

Stockcl. K('frigci‘al ing-maehiiK'.s. 17,388. June 10. 

Vlesslng. 17,737. See XIX. 


Co.Ml'LUK Sl’hCtHCVllOVS Ac'CKl'lhl). 

0007 (1017). Ihniley, and Scott and Son. Re- 

covery of volalib; solvt'iiLs. (127,000.) June 27. 

0200 (1018). Thoi’old and Sinclair. Ap])ar{itus for 
dis.solving elU'inie.Mls and elevuting resulting solu- 
lidiis. (128,371.) July 2. 

0228 (1018). Morion. Evapoi’alor coil and tilting 
lor the .via nu'. (121,781.) June 27. 

0230 (1018). (?n!\ert. Manufacture of vegetahl.' 
<‘\lra(*ts. (127,070) Jniic 27. 

0208 (1018). Salt Union, and Malcolm. Evapoial 
ing or drying sipparatus. (127.074.) June 25. 

J)300 (1018). Kenrton ami Haiin. Mixing aial 

moving eoiu'ri'te and otlier mati'rlals. (127,07il > 

June 25. 

0715 (1018). (Oi'worlli. Apparatus for wet lilici 
ing or otherwisi' treating air or gas with liuiiin 
(127,077.) June 25. 

5H;23 (1018). Yeadoii. Ncr 1[. 

0(1,23 (1018). Fo.x and Fox. Oil liller. (128. 3', 0 i 
July 2. 

0041 (1018). Alexander, Vint, and Tmhcr.v 

Mi'lhod of and mean.s for heating ojls, fats, ;iml 
other liquids or compounds by (*lectrlcitv for dU- 
t illation or other purpose's. (127,087.) June 27. 

0(180 (1018). Green, .nid lif'viiisteiii, Ltil. M('tle>.i 
amt apparatus for separating the eoiistituents of 
mlxljires of volatile liquids. (128, 3(12 ) July 2 

087(1 (1018). Smith. Appaiatiis for measuring 
and mixing lupiids. (128,370.) July 2. 

0018 (1018). ('olombo and olliers. See IT. 

10,0(11 (lOlS). Fullagar. Reavc'll, ami Kestner 
Evaporator iuul Engineering Co. Kvaiioralois 
(128,017.) June 27. 

10,270 (1018). Allen. Aiiparatus suitable for um' 
as (vntrifiigal mi\ers, wasliers, and the like 
(128,010.) June 27. 

10,(107 (1018). Norton Grinding (7). Grinding- 
machines. (117,808.) Jiiiu' 27. 

12,801 (1018). De Preville. Apparatus for rais- 
ing acld.s oi‘ other liquids. (128,001.) June 25 

13,403(1018). Ten Rosch. Sec TT. 

13,004 (1018). Davis. Pulveri.sers. (128,071.) 
June 27. 

15,80.3 (1018). Rafn. Processes and apparatus for 
cooling viscous liquids. (121.117.) June 25 

10,021 (lOlS), Evans (Loiirtie). Filters. (128,001 ) 
June 25. 

17,369 (1018). Chambers. Grinding-machlner\ . 
(128,107.) June 25. 

21,002 (1918). Johansson. Separators. (128,120.) 
June 25. 

1923 (1019). Smith. ADoaratiis for senaratinor 
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solids or semi-solids such as sewage, paper-pulp, 
or the like from liquids. (128,144.) June 25. 

,*i59d (1919). Roots, Roots, and Falconer. Oil 
flUers. (128,151.) Juno 25. 

II.- FI KL: OAS; MINERAL OILS AND WAXES; 
DESTUICTIVE DISTILLATION ; HEATING; 

LIGHTING. 

AlTI.U’V'IIU.NS. 

Rriti.^h Tlionisun-HouHton (’o. ((Joncral EUntru* 
Co.). Electric incjuidescont lamps. 15,880. lO.L’.’lO 
June 24. June 27. 

Brilisli Tlumisun-IIoiislon Co. (GiUicral Elialric 
(’o.). .Mamifaetui ing incande.sceiit lamps. 10.12.5, 
.lime 2<l. 

Climi(‘. Gas ijrodm-ois. 1.5..5,*H'i 1.5.5.'1S Juno 20 

Coke iiml Gas Ovens, Lid., and Wriglil. i’oKe- 
ovons. 1.5,01 o. June 20. 

Dellwik, and JVh-Iiih) (Jiemieal Laburalorles. 
IR‘at lr(‘atmenl of eaibonaeeons material. 15,.57.'l. 
June 20. 

Engel. Clarifying and ndining ermb* oils. J.5,.‘U0. 
June IS. 

Franklin. Snell'>n-gas gmu'rators. 15,205. .Inm‘18. 
G.ilnsh.a. Gas-iiroduecu's. 15,010. Jnm* 21. 
(II. S., 15.7.18.) 

Heatbe()l(‘, and Rudge Whitworlli, Ltd. 15,710 
Nee XX I If. 

LJiisne-Woxna Aktiebol.ag. .MeliuMl <o' prodmang 
g.‘is for driving ga.s-(Migino.s. 10,127. .IniU' 20 
(Swed('n, 27.0.18.) 

McEwcm, and CiKb'rfiM'd Stoker (’o. (’ai'boni.s.a- 
llon or destriielive distillation. 15,:;2I. June IS 
Marks (Catllii SbaU' IToduels (5),). 15,.‘!2.'t. 8V'e 1. 
Mead'‘. Manufaelnre of water-gas. 10,211. 
June 28. 

Mellersli Jaek.son (Koppers Cn ). Coking ladoit 
ovens. 15,S0;{. June 2'!. 

Fialrksat. Apparatus for earburelling llglelng 
and beating gas 15,8!)0 June 21. 

Ferry. ApiKiratu.^ for distilling eailxniaceous 
material. 15,085. June 25. 

Rock. Extracting hydrocarbons from coal (Jc 
15,272. Jnm‘ IS. 

San(*r. 15,001- 0. Ncc XIX. 

Tullis (’onibiist ion. 15,125. .lunc 10. 

C.S 1 mliist t ia I Alcoliol (’o Acu’oplane motor 
fuel. 1.5,121—0. June 10. (U.S., 25 0 18.) 

COMl'I.tTK Sl’F( iriCVllONS AcCKI’lKI) 

8177 llOHl) Maxim and (bos.sc*. Frodm'tioii of 
liglit inimu'al oils from heavier oils. (128.227.) 
J u ly 2. 

4S00 (1017). Gr.vlls and lleap(‘ lOk'el ric are 
lamps. (128,251.) July 2. 

soon (1017). Elhornc. Jhealment of ,solid 
paraltins ( 128,2.'!!).) July 2, 

0.5t)8 (1017). Forwood and Tapia v. Treatment 
and product ion (»f hydroca rhons (128,255.) Jnly 2 
0S<)0 (1017). Frins. 8Vv VI 1. 

0042 (1017). Helps and Harger. Mannfa<-(nre of 
prodne(‘r gas. (127,010.) June 25. 

10,(127 (1017). Tink'er. Frodiiction of fuel oil 
from (Tiid(‘ oils. (128,288 ) July 2. 

10,581 (1017). Hassall, Me.aiis for completing or 
promoting the combustion of ga.scs in boiler fur- 
nace flues. (128, .525.) July 2. 

17,040 (1017). Wynne. Tn-atment of petiokuim 
and like oils. (127,018.) June 25. 

18,088 (1017). (5irper. Frodiiction of mineral 

oils. (128,520.) July 2. 

7710 (1918). CorUicsy and CastellL M(*ans to 
generate gas or gases from coal-dust or/aiid the 
like. (127,933.) June 25. 

8909 (1918). Davies. Freparatloii of fuel In 

briquetted form for utili.siillon In carbonisation, 
.gasification, and the like. (127, 04p.) June 25. 
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9473 (1918). Francart. Gas generators or pro- 
ducers, and the method of working Biicb guy 
genenitors or producers. (127,974.) Juno 25. 

9509 (1018). Aktk'bolaget Ingen hi rsflnna Egnell. 
8Vc XXIII. 

0.515 (1018). (^k'worth. Nec I. 

002! (lOlS). Aiaidon. Design of vertical relort. 
(I27.J)S0.) .In lie 25. 

0(2!:! (1018). Fox and Fo.v. Ncc 1. 

Jiiill (1018). Alevandt'r and others, L 
0018 (1018). (5)lond»o. Ca/ahan, and Fernandez. 
FurinuH's, gas prodmvrs, and (he like. (128,375.) 
Jnly 2 

10,208 (l!)18) Holmi's. 5h-''atmenl of liquor 
from plants fnr pnriDlng g.ascs fiom j)ro<hi(‘i‘i's or 
the like (12S. 101 ) Jnlv 2 
12.100 (1!)1S) (Gohcille). .Vpiiaratiis for 

gtuicrating and burning oil gas or vapour. (128,051.) 
.Iun<* 25. 

I2.0)'d (DtS) Ih'.ip*' and GrvlN' Carbons for 
eleelrie ar<* l.mips (128.057 ) June 25 

i:!,t(!.‘I (lOlS) 'Leu Foscli. Method of and imams 
for removing w.atcu' lioni piMl and similar sub- 
stanci's, (128.001 ) Jnni‘ 25 

lO.SOt) (1018) F.ibb Froci'ss for llic inannfac 
line (d‘ fmd briijiu'l t('s. (128,185 ) Jnlv 2 

17..*!05 (lt)18) ,Sinding Larsen Method of and 
apiiaiMlns for utilising Ihe llu‘rnii<* eiVect of 
ea1hod<‘ rays, (121,280 ) Jum* 25 
:!50(! (lOli)). Roots and ollu'rs. Nec 1. 


III. JWR AND r.\R FRODl’C'rS 
Aci'i n’\'i lo.Ns. 

Furl. Fonllon. and Haywood, and Miles. Maiin- 
faelure or isolation id earhazoh'. 15,110. .Iiim* 10. 

Jones and Sb-plnm Se[».iralion in pun* state of 
ortho- and para-isonicrldes oblainial in mannfac- 
tmi' of bmizcnold eompounds. 15,810. June 24. 

Ferkin. Mannfaelui’e of anthranol. 10,042. 
Jiim‘ 20. 

Co\!ril''lK Sl’H KdCA'lIoNs ACCKI'IM). 

7812 (1017). Soe Anon <les Et ablissenumis 

Egrot. Froe(‘ss and ai*pMralus tor rectifying Ixui- 
/.(des. (127.8.53 ) June 25. 

0508 (1017). Eorwood and 5'aplay. Nev; IT. 

IV Cor.OCRING MAJ^'rERS AND DYES. 

CoMI'flTK Si'l Cl) K’ATIONS ACCHMKI).’ 

10,:!81 (1!I18) Halvorsi n and Horbye. Maniifae- 
lup* <d’ snljibur <lyes. (128,000 ) Jnm' 25, 

20.2.5t; (1018) Imiay (Geigy Soc. A)'o)i ). Fro- 
ducllon of i.satinc, and its sulsd it nt ion derivatives, 
and intci-nuMliale jtrodnelH lliend'or. (128,122.) 
Jnn^' 25, 


V FIBRES; 'FEXTILES; ('ELLLiJ)SE; 1‘AFER. 

Al'l I ICV'l IONS 

('badwick Apparatus for dr\ing l(‘\lilc etc, 
fabri(‘s. 15,7'!7. .hinc 23 

<0;irk<*. Macliim's (oi- drving varnished and 
gummed .sliccts etc. 15,001 Jnii'* 21. 

(Adobrook. Lamdols, .Moncorget, and Tebbitt. 
Rclling fc.xtllc plants 10, .’U)!). June 28. 

Dreyfus. M.innfactun' of ecllnlo.se <lerivatlves. 
15,101. June 17. 

Flatlei's. ]’ioce‘'S(’H for dialing and flre-prooflug 
f.abrhs. 10.07:!. Jun(‘ 20. 

Marks (Aeusbnet Froc(‘Ks Co.). 15,121. 8cc XIV. 

Raymond. Fowdenal mixtures for cleaning tex- 
tile nmtiTials. 15,177, .Turn* 17.^ 

Snndeinan. Fabric and method of producing 
same. 35,400. Jiim* 39. 
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Hoc. Aiion. Elablisscinonls Ilutcliliihou. 

AdhcHjvc coini»ositlon for wafcrprooliiij; fjilirics and 
rendering Name Inipci’iiiaab!'*. .Iijiu* L*0. 

( Fran< (‘, (» 7 I 

S/'f.ni ir\ii()\.s Amu'JHi 

M'i (lid 7 1 J)iv\lus. Fahrif' lor alrcrafl or 
ol)]or ns<‘s. (iL^.L'Tl.i .Jul\ 2. 

liJiH! (imsi J!oiz> kow.ski, Fro(‘<*s.M>.'<; for Hie 
Jirodlielloll of orlieles JroiJl \isCMs<*. (]l<;.2i;s.j 
.Inly 2 

(IfilS) l\'a(le ( Parrel! (’o.i Maniifaelnre 
nl' jiaiM'i' IV|( I'nr i(K)finK" and the like. |I27.''1»I) 
.lime 2o 

lO.iiM (l!d'^). Van ^Ve^.M“ln Mannl'.Kliire of 

fibroii.s pulp Irorn wood and oDna* lipoio ((‘lliilo^^ie 
.snlt‘j|anees ( ) June 2-7. 

IOdK7 lllilSi .Milne Fo\ii<lrinl<‘r ]ia!ter-inakin;i: 
inaelilneH (I2S, 12.'») .Inly 2 
11,101 (llllS) liininan idoee'^s of r*‘lt|M '4 
lihroiis siibslaiiees (12^,101 ) .hih 2. 

102 :! (l!M!i) Smilli Sf, 1 

VI Pl.FAriiixd . D^idXd; I'lMX'iiXd: 

rixisiiixc 

K'MIONS. 

dronijidni ('.ilno inanlin^' lo.iii:,' June 27 
MeiM)n .\ppliealinn of < oloni inu nialli'rs mho 
lainin;^ Niilplionanilde ennip m <l\ein;,' and print 
ini', 1.7,002. .hiiM' 1»;. 

'rexlllniasa-iiinen Fahrik A d Anfoni.ilii* .\arn- 
liank d.\ ('inK-nia<‘lilne. 1.7.011. June 20 iSwilz 
20 OIK.) 

VIT .VdlHS: AI.KAIdS; SVLTS; XON- 
MFTALLK' FI.FMFXTS. 

Ai-I'I.K \ iloN';. 

Prilisli d'lioni^'oii Houston (’o (denera) Fhalrie 
Vo.). Process o|' making nilrii- .leld 1.7,201 
17,20.7. .lime 17. 

('arboriiiidiiin ('o ( liiilelilns). Proee.s.s for purl 
aluminous inaleri.ils. 17.200. .Inue IS 
.Marks (Nltroyn'ii Pnxluels ('o ). .\pparatus for 
liN.atlon o[ nitro;;en. 17.707 .lune 2‘! 

Nitrogen (’orporalion Proia'ss of s^\ nlln^sisiu" 
ammonia. 10,(M)1. June 2.7 (PS, 2.7 (i IS ) 

PlilllljtH and Ko.s<' Manufmliire <d .soliiMe sili- 
e.iles. 1.7.100. .IiiiU' 1!» 

Kollasoii ]’rodueti(»n id’ ammonia 1.7,110 
.Iuu(‘ 17 

Southern, ('.aleinina: e.iihonale.s ol ealeium and 
/.ine t'le. ll>,0.‘l'.» June 20 

doMl'IMl- Sl’K IMCMIONS \(UI‘ni» 

707.7 (lOITi. 71.i\f('d .and Smilli. (’alalUie 
oxidation of aumionia (127.S1,7 ) Jum* 27. 

7S11 (1017) I'dektia/.it.dswmk I.on/..i Pnae.ss 
for oht.iiuim: niiioam from air (127.\72 ) 
JuiK' 27 

02:;2 and 02;:;i (I017i ilnlehins S, r \l. 

OKOO (1017) I’riiis. Process tor pia'parlmr hx dro- 
j;en from e.arhon or earhon cont.iinin;; suh.staiKa's 
la l]i(‘ action of water or wafer xapour liienam 
(I2S.27;;) Jul\ 2 

10,S02 (1017i Aloryan, Ft iiis.ai ion of idiri* 
c.akc. ( l2s.::o2 ) Jul\ 2 

•107 (HdK) Hulin I'n'p.irat ion (d’ anli\<iious 
inaatK'sinm cldoride (12S.;i27) July 2 
10,127 (lOlK) D.nis App.iralus for Hu* c(meen 
tratlon of .sulphuric and <>tlier acids. (I2S..'I00) 
July 2. 

12.S0J (1!>1S). He rOcNllle See I 
IS.l.T. (lOlS). Norsk Alkali Aklicsclskabet. S<r 
XI. 

7S1 (1010). iMenersh'.Taekson (Air RtahicHoii 
(’(>.). K.\'lra(dlon of cyanides. (PJS.TOT.) July 2. 


VIII.-^OLASS; TERAMICS. 
Api'lic.mion. 

(’umii.sty. 1.7,722. Scr I. 


JX. - lU’ILDJNH MATERIALS. 
Aitucmio.vs. 

Ford, .\sbesto.s ceinjio.sltion (*tc. roojin^r-slmets. 
1.7.1.7(; Jum* 17, 

nieinajin. Dusf-jnoof and watcijiroof road etc. 
coveniij?, ami im'Hiod of making siiim*. J7.>IL 
June 20. 

S('(»H (’ement. 17,1.74. June 17. 
\Vinds«)r-Kiehai(ls. Manufactun* of mouId(*d 
;iilie|es from acid-proof eciiieiil . Ii7,0()l). June 21. 

COMCLCTE Sl’W'IFirAlIO.VS AcCLI’TED. 

o::oo (lOlS). Kearton and Ilann. Srr I 
ooo:; (101 St VVmle (Par reft Co ) Sn- V. 
j 10,21.'* (lOlS) Poltomley. S’er XI II 
I 12, 17S (PtlS). Mulli^mn Non porous cement. 
(12S,1.72) July 2 

x. ME'rvLS: MirrAid.rudY, ix('i.ri»ix(i 
LI.I'O 'TUOMETALLrUdV. 

Al'I’l K’VI IONS 

>\.u;iust I'urn.Mci's lor luait treatmeiiL ol steel, 
iron, etc 17,171. June 17. 

Pelais doki alloy.s lO.l.'l.'! .lune 20. 

Praee, Pra<v, and Prae<* ami Son Vleanin;i 
metal. 10,200. Jum* 2S. 

(’ley^^c 'riejilin^' tin serulf jinxliiecd in process of 
imikinj; tin .'iml term* plates. 17,010. June 27. 

(’ompa^nie des Forpu*,s ct Acierh'.s de hi Marine 
et d'lloniecourl lli'.atinj; air .sui>plied to blast fur- 
iiae»>s 17,171. June 10 ( Fra net*, 20.0. IS ) 

(’ow'p(*r-(’ole.s Proc(*ss for bard(*ning steel and 
iron 1.7, li; I .him* 10 

Elinor** 0'realmi*nl (d' aijn'iiliferous sulphide 
I ore.s 1.7.7s;) Jum* 22 

Fisk Method of trea lint; metal. 17,2i;k .him* 17. 
(rusli Furn.ace for hardeidne bmdi-speed steel 
(*lc. 10,270. June 2S. 

Il.'irris and Harris. Coatint^ metal upon metal 
etc surfac(‘s for e](*clro(ypin(* (*t(‘. 10,20;7. June 2S. 

Jacombs lOIecl ro-dei)osil ion of im'tals. 17,S2;>. 
Jum* 21. 

Klssock. Ih'oeess of makiiiff alloy stei*!. 17,772. 
Jum* 2.2 (F.S , 2S.S1S.) 

Lilies Fiinuiees for loasliim, calcination, or lu'af 
treatment of ores etc. bearinj: .snlpluir, 10.022. 
.lune 27. 

7I(‘(’arlbv. Marlin, ;iml Steele. Eleetrle wekiim* 
10.222. June 27. 

Marlin AVater eonei'iil rat ion of ores 17,100. 
Jum* 10 

Odam Prudmlioii of metallic powders. 1.7. ()S(;. 
.him* 21 (Fninei*. 10.7 IS.) 

Th'adi'tt. Method of eh'cl ric'alfv (n'.itlii!? steel etc. 
and baideniim ,saim*. 1.7,271. June IS. 

See. d(*.s Ateliers d'Avi.atioii PreKuet. Tin .solder- 
iup' aluminium <»r aluminium alloy and articles 
im-nh* bv such lucan.s 17,401. June 10. iFrancv, 
27 7 IS.) 

AVoodburu Ek*e(ric weldini;. 1(5, ISS. June 27. 

(’oxiri.KiE Si’Kciric.MioNs Accepted. 

10, .770 (1017.) Imperial Trust for Hie Encounij^e- 
mciil of Sciciil ific and Industrial Kcscarcli, Institute 
of Alelals, Penpmusli, and Hudson. Process for 
proh'i'HuK copix*r or its alloys from attack by 
atino.sphercs or liijulds. (128,207.) July 2 
10,212 (1017). Marks (United States Alloys Cor- 
poration). Method of treating Iron or steel. 
(127,021.) June 25. 
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19,314 (1917). Marks (United States Alloys Cor- 
poration). Manufacture of an alloy of Iron, 
titanium, and silicon, and procvss lor the produc- 
tion thereof. (127,922.) June 25. 

9097 (1918). trooper Co. Alloys. (I27.m) 

June 25. 

0274 (1918). VcrelnlRte IKllteiiwerke Burbaoh- 

Eich'DudellnKen A.*(J. Bnxluotlon of oopi)cr 
alloys. (114,852.) June 25. 

9379 (191S). Goold (.Macnoiiald and 'Jlallln). 
Ore-red not I on apparatus. ( 127,1)54. ) June 25. 

9577 and 10,924 (1918). Iladlield. Manufacture 
of inui silieon alloys. (127,981.) June 25. 

9022 (1918). Borers and Walter. Electrolytic 

apparatus for the treatment of tinned scrap nn<l 
tinned articles. (127.985.) .Turn* 25. 

9729 (1918). (ilhbon.s Bros., and ^rimmins. Fur- 
nace's for the heat tn'atiiK'iit of metal bars, tul)C‘s, 
rods, and other artleles. (128,001.) June 25. 

10,105 (1918). Morton. Procc'ss of and ai»puratus 
for (‘leet rl<' welding. (128,, ’194 ) July 2. 

10,155 (1918). Thomas and Davies. Procvss of 
pickling iron and steel plates or .sluH'ts and 
apparatus to l>e ('inployed tlu*reln. (12S„‘t9S,) 

July 2. 

10,70.3 (1918). Morfett. Fiirmice.s for melllng 
lead and other soft im'tals and for other purpose's. 
(128,417.) July 2. 


XI ELECTB()-(MDOMISTUY. 

AI’I'LK^ATIONS. 

Boyer. Storage battery sep.irator.s-. 10,1.34 
June 20. 

British 33iomsou-lloustou (‘o. ((h‘neral Electric 
C'o.). (.’ontrol for electric furnace's elc. 15,439. 
June 19. 

(]amT)hell, (iifl’ord, Waite, ami (’amplx'll, liilford, 
and Wnlle. El(‘ctrod(‘s of elect rle furnace's. i0,,302. 
June 28. 

Efandom (’o.. ami Hooi>er. Electric dry batteries. 
i5,.5;{3. June 20. 

Jlarrls ami Harris. 10.295. See X. 

Jaeeunbs. 15,823. See X. 

McCarthy and others, lti.232. See X. 

Palmer. l)ry-(vll batteries. 15,770. June 2.3. 
Smith, and Van Baden and Co. (irlds for plate's 
of electric storages hatferies. 10,021. June 25. 

Tueke'r. Composltlem for Insulalliig .ami wate'r- 
prootlng electrical elem<*n1s. 10,208. June* 28. 

Withers (National Electro-IToduels, Ltd.). 
Apparatus for electrolysing liepiids, 10,1.54. June 20. 
Woodburn. 10,188. See X. ^ 

Complete Specification h Accwted. 

92:12 and 9233 (1917). Hutchins. Elcctredytic 

cells for the proeluctlon of chlorim*. (127,914. 
127,91.5.) June 25. 

11,081 (1917) and .3(;00 (1918). Aiitoiion*. Eles-trle 
batteries. (128,310.) July 2. 

4800 (1918). Meller.sh-Jae'kson (Bmges.s Batteiy 
Co.). Dry electric batterh's and tlie metheMl of 
making the same. (128,3.32.) July 2. 

8207 (1918). Ix'vin. Electrolytic gas generators. 
(127,937.) June 25. 

8273 (1918). Bookman. Electric induction fur- 
naces. (120,030.) July 2. 

9022 (1918). Rogers and Walter. See X. 

9t)41 (1918). Alexander and others. See 1. 

9900 (1918). Portable electric hatleries or <vlls. 
(128,012.) June 25. 

10,031 (1918). Peto. Elec*trie .storage batteries or 
accumulators. (128, *180.) July 2. 

10,105 (1918). Morton. See X. 

10,187 (1918). Zonsl. Electrode for an electro- 
lytic cell. (U7,450.) June 26. 

11,739 (1918). Marks (Stuart). Electrolytic cells. 
<128,430.) July 2. 


13,607 (1918). Hoofnagle. Method of and 

apparatus for treating gases and vapours electri- 
cally. (128,006.) June 25. 

18,135 (1918). Norsk Alkali Aktieselskalx't. 

Apparatus .and process for the elect rolysls of 
chlorides of the alkaline metals. (121,400.) June 25. 

18,507 (1918). Siemens Bros, and Co., and Perry, 
(ialvanie et'lls. (128,117.) June 25. 

4110 (ll)l9). Palmer. Electric storage battery 

separators and insulators, and i)roeess of making 
same. (128,1,52.) June 25. 


XII. FA'rS; OH.S: WAXES. 

.Vppi.K’MIo.ns, 

Blair. CamplK‘11. ami McLean, Blair, and Fergu- 
son. Apparatii.s for hydrogenlslng oils etc. 16,419 
15,422. June 19. 

Engel. 1.5.:! 19. SVr 11. 

SaniolloO. Mannfactuic' of soap. 15,307. June 18. 

(’0.\II’I.K1E Sen 11 K'S'llONS A( CT.PTKl). 

10,149 (1917). So(*. Imliistrlelle di* ITodults 

('himlqm's. Process for regi'iierat Ing o.xkle of 
nickel catalyst'rs <'mployed jn the hydrogenation 
of fatty liodies. (112.70.8.) July 2. 

‘.HI, 3.3 (1918), Fox and Fov. See 1. 

IMHl- (1918). Al(‘.\aml(*r .ind otlu'rs, *yec I. 

10,12t) (1918). Fowling and lN>wllng. Apparatus 
for <*xtrMeling fat fiom hom‘s and otlier material. 
(128..397.) .luly 2. 

;i,59(; (1919). Bo.»ls and others. Nee I. 


XllL- PAINTS; PIGMENTS; VABNISIIES: 

B ESI NS. 

.Vl'l’IJCAllONS. 

(’rcM'ker a]id .M.ijor Mannfaclure of carbon 
blacks. 15,175. Jum* 19. 

Kopp<'rK (5>. Manulaetun' of resin. 15,800. 
June 21. (1I.S., 09. IS.) 

Sehnekler. Manul’achire of pjilnts. 15, ,373. 
June 1!). 

(’O.MPM IK Sci.en U'mONH A(’<’M‘TEI). 

0270 (P.dS). New .ku’sey ZIik’ Co. Zinc lead plg- 
iiKuOs aiKi ili(‘ nietliod of manufin-t iiring the same. 
(120.194.) July 2. 

10,213 (1918). Botlomley. Priming or paint for 
rou('re(<‘ or cement surfaccH and other surfaces. 
(128,402.) July 2. 

15,449 (1918). Seoll. Composll Ions containing 
pluMiol formaldehyd<* eondensation products. 
(128,477.) July 2. 

10,.'i.34 (1918). Morris. Manufacture of antimony 
colours. (128,482 ) July 2. 


XIV.- INDIA BPBBEB; GF3TA-PEB( ’HA. 
Applications. 

.Vvon Imlia BuIOkt (’o., and Bcl<l. Vulcanisation 
of nibj)er etc. 15,479. .luiie 19. 

Davidson. Trealimuit of ruhb(‘r. 15,5.30. 
June 20. 

Dunlop Bnbber Co., and Strathern. Machinery 
for lncoriw>ratIng iK)wdcr(‘d etc. substances with 
laiblK'r etc. 1.5,077. June 21. 

Marks (A<*ushnet Proct'ss Co.). Processes for re- 
claiming rublKir and cotton from waste. 16,121. 
June 10. 

(k)MPijirrE Specification Accepted. 

1008 (1919). Van Hasselt. Procefc* for vulcanis- 
ing rubber with aid of an accelerator. (126,606.) 
July 2. 


o 
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XV.— LBATHKIl; HONE: HORN: GLUE. 

(’oMi'irrr SrrciHcvnoNs A((TrTEi), 


75.sr» nolS). Sniidi ( Vjiiiiiosilioii of niHttor, par- 
ticularly for us>* as a siibsl it ul(‘ f(»r leather. 

JiiiH' H.'. 

7m and ls,:;o:> Kay and I'latt. Tan- 

nin^'. lindn:.'. and like opeiallons on 
Hkins .Iiilv 2 

12,t4r» iMds> Owni IJininn: hid(‘s or skins. 

n2>i,'Ud.) 2. 

1(1,17;") (Hd^i l)<*i;in. ]‘i'o<rss for tin- inaiuifae- 
lure of l(‘a(lier (12‘:.!'.*N i .Inne 


XVI SOILS: rEIlTirdSERS 
Ai-i'f n \ I io\ 

Norsk IJs di’o-E!i*kl risk Kvael.siofaklieselskah, 
Aininonluni nllralc Lo'l ili-ers PJ.O'ji ,Tuiu‘ 
(Nor\vji\. IHTIS.I 


XVII - sroATis; s'r.\ii( ii!:s: ci ms 

Al'i’i irviioN. 

Marks ( Indiisl rial Appa rains (’orporationi I’ro- 
cess for eontiniioiis d<‘f(‘ealion of suKar solutions 
lo.TlMl .Tinu' 2.’L 


Will. FElLMi:N4’Ad’lON IXOISTIMES 

('oMi’iK'iK Si’ia II n \‘i io\ >\(<ii''ni) 

lO.'JlU Olds Desboroujxii. U^dll.N, I’liayscMi, and 
Hi'uley. Maniifael lire of a('(‘(on(‘ and other pro- 
ducts by feniienlation OL'SOIKI.) .Iul\ 2. 


XIX. FOODS: W.VTFR FFIUFKWTloN; 

SANITATION 

Ai'i'i ie\Tio\^ 

(Ireville Maniifactiin' of flour ((Uib'elionerv 
coutulninK pfodnels. lU.uilT. .Inne 215. 

Orevllle. dTealnient of llt^nr. KijsP .Tniu* 27 

Kano, IMlznsuwa, and Yaniainolo. I*ro(*(‘ss ol 
deodorisin'; and deeolorl'sinj; b(‘an Hour lo.hOI 
.Iiine 21. 

Lloyd. lT«‘S(‘rvatlon of milk 10,2111 .1un«‘ 17. 

Morl.son, WMler-puniicrs. 1o,221. .lune 17. 

Morion and IL'inlnfiton. Proiluetlon of een'al 
food. 15. ISO. .Inne 10 

Saner. Troi'ess for purilieation and s(‘paralion 
or flUrnllon of lliiulds or liquors. 15,i!0L .Tune 20 

Sauer. Process lor roueneration of d(M'olori'dn;r 
carbon. 15.(502. .Tune 20. 

Sauer. Process for sterllisal Ion and purlla’alion 
of water. 1,1,(50;i. .luiie 20. 

Sauer. Sterile decolorising; e.arbon for sanit.ir\ 
and medicinal ii.se. 15.1104. .Inne 20. 

Sauer. Fllti'rliiff. deeolorlslnj;. or imrifylnir pro 
C(\sses, and (h'colorlsini; c.irbons tluu'cfor. 15,00.). 
.Tune 20. 

Saiu'r, l^llterln^r. decolorlslnj;. and purlf\ini: 
process<'s for llqiii<ls etc. 15.000. June 20. 

Vlesslnu:. Dryins; vej;etahles etc. 15„555. June 20. 

roNfian’i'; SrFcirTr\Tio\s ArrriTKn. 

0kS7 (IDISL Palmer. Process of trealinp: 
potatoes lo obtain inilalo Hakes or potato Hour or 
meal. ( 127.075.1 .lune 25. 

15,.507 (lOlS). Goodwin. Treatment of semolina. 
(12S.0S0.) .Tune 2.5. 

102.‘T (1010). Smith. See I. 

S1K17 (1010). Fa no. Bread making. (123,635.) 
July 2. 


XX. -ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Commercial Resi^arch Co. Manufacture of chlor- 
hydrins of uusaturateil hydrocarbons etc. 15,37(1. 
June 10. (U.S., 20.(5.18.) 

Coiiipagnle des Prodiiits (2Iiinilque.s d’Alals et de 
la Camargue, Proce.ss for pnqiaration of ethyl 
alcohol from acetaldehyde. 15,877. June 24. 

(France, 2(5.2.18.) 

Jones and Stephen. 15,810. (See III.) 

Marks (TI.S. Industrial Alcohol Co.). Methods 
of forming esters. 15,774. June 23 

U.S. Industrial Alcohol Co. Continnous ])rocess 
for Ilia Jui fa cl lire of ^'siers. 15,775. Juno 23. 
(U.S.. 7.S.1S.) 

U.S. Industrial Alcohol (’o. Ajiparatiis for mami- 
facture of estm’s. 15.77(1. 15,777. June 23. 

(U.S., 7.S.1S.) 

CoMri.KIK Sl’lX’lKlCAIIONS Aa’FPTEI). 

0S15 (1017) Diirrans, and Poake, RokuMs, and 
(’<> Pnqtaralioii of org:(uic acid chlorides. 
(12S.27().) July 2 

10,10(5 (1017i Duri'iius, and Poake, Rolierls, and 
('o. Preparation of acidic anhvdrldc and acetyl 
chloride. (12S.2S2.) July 2. 

0805 (lOlsi. Pinionl, Thomas, and Noixd's Ex- 

plosivc.s Co I’r(‘[».iiMtlon of amines (12^.372.1 

July 2 

XXI. PlPfroGUAPllIC MATFdMALS ANl> 

PK(>( 'ESSES. 

COMl'l.FlF. SCKCIFJCATIONS A(VFl’TKi) 

(1723 (lOlSi. Agiimv, Reiiwick. and Ilford. TJd. 
Iligh-lcmpcratnn' diuadopmeiit of pholograiihic 
materials, (12’<,3.'t7.) .Inly 2. 

0203 (lOlSL Muldlelon. Pigment or e.irlHm 
printing h> silver (127,0;53) ,Tuiu' 25 

0i::t5 (lOiSi Iless-Ives ('orporal ion Colour 
photograph or lilm and method of pro<ln(‘ing same 
(110,S51.l June 2.5 

XXII -FXl'l.OSlVES; MATCHES. 

CtiMpii 11 Spkifk vriov.s Acx'f.iteu. 

S2t)0 (I017» Du Pont di* Nianoiirs and Co. Pro 
cess of making proiiellant powder. (127,871 ( 
June 2.5 

S2(»l (1017). Du Pont de Nemours and Co. Pro- 
cess of prudiieing |>rop<dlanl powder (127, S72 > 
June 25. 

82(52 (1017) Dn P<mt <le Nemours and Co. Pro- 
e<‘ss of prodm-iiig propellant e\pl()sive.s. (127,873 ) 
June 2.5 

0722 (1017) Clayton Aniline Co., and Schedler. 
Mi'thod of and app.aratus for drying trinitrotoluene. 
(12'<.2f>3.) .flip 2 

10.271 (1017) ^larin Explosives. (108,8.53.) 
July 2 

10.811 (1017). Prookes Chemie;ils, Ltd., and 
Prooki*. ('onlinuous process and plant for the pro- 
duction of pierl<“ aebl or oilier products of nitra- 
tion. (12S,30;i.) July 2. 

00.52 (lOlSi Ilodgkinson TToduction of azides. 
(128,014.) June 25. 

XXni.— ANALYSIS. 

Arei.icvTioxs. 

IleaflKoto. and Rndge-Whitwortli. Ltd. Means 
of aseerlalnlng composition and etfeet of gases etc. 
1,5.71(5. June Z). 

Logan. 15,285. See I. 

Co.\iPLETE Specific vTioN Accepted. 

9609 (1918). Aktiebolaget IngeiiiOrefirma EgiielL 
Gas-analysing apparatus. (116,715.) June 25. 
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Prime mover of high efficiency and BHtish origin; 

A new . P. B. D. Acland. J. Roy. Soc. Arts, 

1919 , 67 , 

Titk thermal effieienoy of the gas eiigiue is 28%; 
that of the Ix'st steam turbine is 18-5%. A new 
prime mover, develoiNMi by W. J. Still, iitlli8t*s 
either liquid or gaseous fuel in Its main working 
cylinder. The recoverable heat which passes 
through the walls of the combustion chamber (siv 
^^ig.). and that coulalned in the e.xhaust gast‘s is 
used for tlie production of steam. The cylinder 
wall is about one-third or one-fourth of the usual 
thickness, and is ribbed externally. A cooling 
Jacket surrounds the cylinder, and this together 


shale oil per b.h.p. The tiiermal brake efficiency 
wag malntaincil at about 40% from below quarter 
load to full i)ower. For locomotive purposes an 
efficiency at the rails of 80% over 90% of the nm* 
ning time is claimed for the Still engine, tlie 
efficiency during the acctderatlng period being 15%. 
Anujngst the general advantages of the Still engine 
aiv the fidlovving mechanical stresses aW) 
diinlni.shed ; tlu* ijiston is maintained cool; the 
engine can Im» started against load, and is urn 
afTected by atino.splicrlc conditions; at normal loads 
the cfficleiwy Is at least l!r>‘V> al)ove that of any 
known combustion engine of similar iiroportions : in 
Still engines using lu'avy oil tlie comiireaalon 
pressur(‘s en.snring Ignition can Ix' ri'duced by 50% 
as coinpari‘d with tin" Dit'std system. In tlie dta* 


with the cooling water thenun form part of the I .1, SI 111 slated that he had never had 

■ ■ ' ! any lubiieation dltllcnllles A series of trials indl- 


The cx- 


circulaling system of a steam g<uieralor 
haust gases are similarly utill.s 
purpo.sos, and aubstMpiently are employed In ^)i-e 
healing the water circulating in the steam gem^rator 
syst('m. The steam generated by means of the 
recovered heat is expanded in the combustion 
cylinder on one side of the main piston, the force 
due to combustion of fuel oiieratlng on the opposite 
sld(‘ of the i)iston so that one piston stroke out of 
two is due to steam, the other being due to fuel com- 
bustion. The steam exhausts at a slight HuiK*rh(‘at 
above the normal expansion temix'rature, usually 
to a condenser. Trials with a four stroke, constant - 
volume tyixi of Still engine ga\(‘ the following, 
amongst other results The shaft horse power 
(compared with that yielded by tlie <*nglno 
oiierating purely as an exiiiosion (Migine) was in- 
crea.sed by 20%, tin' steam not being condensed. 
With condcuisat ion an iiicreasi* of t(PV, was oiitained. 
The steam (‘vafiorated by the wast(‘ heat gave a 
liressure of it lb. p(*r sq. in, m.e.p. on (‘\<'ry return 
stroke, e(iui\al('ut to 118 lb. i>i‘r sq. in. m.e.ia in a 
normal four-stroke ioiginc. Tills latter was in- 


tlllscd for slrain-ralsiuK I <‘'>ii«iiniplloii <'i|ual lo 1 1% of ihr 

are employed In in-e- j ^^*J*‘* k)ng t rial at tliri'c-iiuarters load. 



Feed water at 100 B'. from 
hot 


Final comhuslion 
exhaubt 

creased to 234 lb. per sq. in. m.e.p. by admission of 
additional steam generated by fuel. The efficiency 
of the first Still gas engine was 31-3%, corrosiioiid- 
ing to a consumption of 15 cub. ft. of gas (cal. 
value 540 B.Th.U.) I)er b.h.i>. An Indicaled 
efficiency of 41% is possible, and the engine xvlll 
maintain a good efficiency at 100% overload. The 
brake thermal efficiency of a single cylinder petrol 
engine, operating on the Still system, and fitted 
with condenser was 36%. The best result obtained 
with a six-cylinder Still engine using heavy oil 
indicates a consumption of 0*302 lb. of Admiralty 


Pile maximum .Kh'nm pressure developed was 250 lb. 
P<‘r 8(|. in.— .1. S. (}. T. 

I.rarhino; (Umi iniimis (‘(lUiitr) mrrrvt . II. 

Rnrdcr dc Klorlu. Mctall ii. Krz, lull), 16 141 - 
117. 

Thk Ieu(‘bing i^laiit dt'seribed was dcsigmxl to Ik' 
m(‘<*hanlcally strong and pi'rmit the use of any 
licjuid, b(‘ing const ni(‘tcd of ai'id-proof stoneware' 
on an Iron framework. Tlu' material Is raked up 
an IncliiU'd i>lane, in the opjiosltt' direction to the 
How of liquid, i)y vaucs carried on an I'lidlcss chain. 
'Ph(‘ ('artlK'iiwarc parts, wbicli alone come In contact 
\silb lh(‘ li(pior, are ca.sily ebangiMl, so that stops 
arc few and short. Hy varying tlu' sIoih) of the 
pl.'iiic, tb(' H])ccd of the vanes, and llu' supiily of 
li(|Mid an<l materl.'il to be k'acluMl, Ihpior of any 
<b‘sin‘d conciuit rat |(»n may be oblahu'd. Results 
obtained on four dlrt’ercnt materials with the 
apparatus showed a leaching (‘(llcimicy of 80, DO, 07, 
and D2o/% 'I'he Inclined pianos may 1 h> 
used in s(‘rli‘s or arranged oiw' above tlie 
oIIku’ to sav4' spact'. Tb(‘ author lias 
treated 150 kilos of material p(‘r hour 
with a comblnalloM of tliri'e iilanes. To 
obtain a elear outflowing liquor the flow 
of liquid must b(‘ less than IIk' veloclly of 
fall of the smalb'st parlli'les. A coraparl- 
Kon of Insta Hal ions eonslsllng of 48 leach- 
ing vats and 32 three plane systi'ins shows 
that tlu' Insta Hal ion cost of the latter Is 
Ihe groali'r, hut llu' ruiinliig costs are 
low<*r, HO that In .'4 years the (‘Xtni first 
cost will Im' rci>abl, A lixiviating appara- 
tus with filters is dcscrlb(‘d, conslHlIng of a 
scries of liorizontal or sligfitly inclined 
troughs cacli provl<Icd with a filter. The 
liquor is HU(‘ked through lb(‘ filter and 
pump<‘d to the trough befor<‘ 11. Th(* 
apparatus i>crmlts the use of mixed fine 
and large' grain material. A eascade* lixi- 
viating apparatus with filters, In which 
the material Is transfern'd from one com- 
partment lo lh(' other by wheels provided 
with serajs'i's of steineware, is also 
deseTilK'd. Th(' troughs may Ik- of stoneware In one 
I)ie<*e. The course of tie' liquor is as before*, except 
that It is e.*arrie*d to the iH'xt but one trough. A vat 
lixiviating apparatus willjouf filters ee>nHlst8 of a 
numbe'r of acld-jeroof ve's.sels with jie'rforateel 
l)oftom.s, which are' carrie*el by a coiillnuous chain 
flr.''t unelcr hoiqK'is didlve'ring siK'cessiveiy large, 
medium, and Finall grain mate'ilal, then under 
sprinklers of liquor from the previous vat, finally 
under washing sprays of aciel anel water, after 
which they are emptied by tilting. The movement 
is automatic uneler the weight of the vats. 

—T. H. Ru. 
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Patkxtk. 

Drylnu f/t'finnlar, pulrrrulcnt, and pasty matcriahf 
Apparatus or kilns for — H. Alexander, 
}ahh\h. Eiii; I'jil. nO.iaS 18.4.IS. (Ar*pl. 0<J14/18.) 
Thk Intvs iJ» lla‘ drying? towor or .‘11)1^1^1 us 
doKciHM‘(i ill En^r. rnl«. and VJ.VS\o (tills J., 

1010. 2ll \, ol7 O an* Hij[)[M)rl(‘d at, oiu* end by a 
I)roJ»‘(*tlon from (lie (o^v('r anil at I ho othor by a 
rluir or its (‘(jiiivali-nt so lhat llio (rays (am b«‘ 
easily n iiiovi^d. W, IT. 

Dtyina appoint us f,. W. (Joold, l.,ondoii. From 
'i0i(‘ Aiiiorlran l.aunilry Maohln(‘rv To., (Mncin- 
iiall, Oliio, FS.A. En^,^ Pal. I‘j7.r>02, L*7.11.1S. 
(Aiifii. io,r,:!7/is.) 

Tiik door of lli(* dryinj' chanibm* Is jirovidod witli 
a syslc'in of lovers ole , by moans of whloli tin* door 
of tli(‘ alr-li(‘atint? ohamlHU* is closed wlum the door 
of the dr.vinp; (•hamlM*r Is opoiu'd and tin* ourn'iit of 
air is dlvort(‘d to I Ik* outside of (ho atiparatns 

W. H. <’. 

Dryrr. U. DoukIm^. Assignor to l)ou<;las Paokinj; 
Co., Iiie., Koclmshu*. N.Y. US. Pal. 1,;]01.112, 
22.1.10. Apiil., Kl 1.1S. 

Tun annular Kpao(' bolwi'on I Ik* two oone('nfri(* 
o.Nllnders of a rotary dryer is sub divid(*d Into a 
number of pookols formed r(*s|)oo( lv(*ly on th(‘out(*r 
surface of llu* liUK'r cylinder and the inia*!* surface* 
of I Ik* outer cyllud(*r. As tin* <‘.\liiKh*rs lolale, 11k* 
material b(‘ln^' drl<*d is transr(‘rr(‘d backwards and 
forwards from oik* set of pockc*ls to (Ik* ollK*r. 
()lK*niii^s for (Ik* transv(*rs(* cireiilation of air are 
provid(‘d b*'(we(‘ii tin* poclo'ts - W. IF. U. 

Dipiiia inatoials: Maihod of and appatatus for 
-. II. E Hollist(‘r. Irvington. A.ssii^nor to 
Kalbiierry Uorporalion, ElizalH‘lli, X .1. V S. Pal 
l,:t01.i;!0, 22 4.10. Api*l . 17.7.17. 

Thk materials an* lieabMl, and Ihe (‘v.ii>orat(‘d 
moislun* is iemov(‘d from (Ik* lK‘alin^ chamlx*!* by 
a (*urr(*iil of warm air, I Ik* funcliem of tiie w.irm 
air iM'iiii; only to r(*mov(* and not t<» \aporls(‘ (Ik* 
moislun*. 'riK* moist ur('-lad('n air is p.issed through 
an lnlereh;ui^('r wlien* II f;ives up 1 k*iI |o IIk* 
Incomlniu' air W. IF. 

I'h'uporator \ilr!H'r\. FJ. W. Kin^ and II. (i. Milk*!-. 
The Dalles, Ore^'. U.S. Pal. l,:t(i:t.200, 0.7 10. 
Appl , 14.1.17. 

Thk apparatus c«tnsisls of a verlh'ally suiM'rjio.st'd 
series of votary eylindrieal seavons Inclined aller- 
nali'ly in oiiposite din’ellons and surroundt'd bv a 
easing;, 'riie material lo Im* driod pas.ses dowiiAA.ards 
through Ihe sci'oens and a curn'nt of iK'ated air 
pas.s(*s upwards throu^li tin* casing and is dirt** o <l 
throu>j:h tin* .sen'ens by bailies- \V. 11 (’. 

Drprr; ConlhiuonsJihnpcKitina - W. X 
Stevens, 15rookl.\n, X.Y.. Assi;rnor lo Sle\ens 
Aylsworth Uo., New York. U.S. l*at. I.:;(i:!,0s2, 
20.O.10. A[)pl., 1 1.1 17. 

Thk mal(*rial to lu* drl(*d is f(*d by ^n-avit\ llirouph 
a valve into an inelim*d vacuum (*yllnder in such 
a manner that the vacuum is not d(*slroy('d. F’he 
material is retained at the lower (‘iid of (he vacuum 
cylinder until it has parlialiv lost its moisture. 

~AV. IF. C. 


belnj? discharged by the water- nifd air-pump, L, 
through the outlet, a. The material on the tntys, h, 
Is dried by menus of the heat liberated by the 
ooudeii.sation of a heat-transmitting fluid in th<* 



coil, Sx Ihi.s iiuid then jiasses through tin* n*gu 
Fating valve, 11, to Ihe cond(‘n.ser K, where it serv(‘s 
as cooling ag(*nt and is vaporised. The vapours 
pass to (Ik* eompros.sor, c, are li(iueti(*d ami again 
deliwred lo llie coll S,. Air may lx* circulated 
Ihrougii tin* ai»)iMratus, "and the process is apjdic- 
ablo to vacuum dryi'rs. 'J4ie heat dev(‘loped by tin* 
coinpiessioii is of s(‘condary im|i(p‘tance in th(» 
process.- ,1. S. (t. T 

Dryers; Sleam-fieated rotani — . A. IFuwik'r, 
Hash*, Swll/.(‘rland. (lev. Pat. ;{10.:r>o, 1.2.17. 
I'ii.RTincvL (‘onduclors conv(*ylng currents nn^ 
arranged within (he drying chamb(«r .m) lhat loss 
of heat due lo conl.ici of lh(* steam with the 
chamlx*r walls is compi'iisab'd for and dejiosilion 
of wal(‘r i>r(‘\en(<'(l or convidmMblA reducc'd. Any 
w’aler that ma.\ lu* cond(ms('(l is collecuul in a Sfoop 
and pas.*<(‘s from (lu* chamlu'r by way of a liollow' 
trunnion to i\ suitab!*' channel.— .F. S. (J. T. 

lhat ie<‘upnator Jor ail oi f/e,v. Soc. (•’’ra ncoTtel;;** 
de Fours a Uok(‘. Erussels. Eng Pal. 122,:i!»<;, 
2110.1S. (Aj>j>l. 17,.')SS/1S.) Ini. (’onv., 171. IS. 
o^^; gas Ihnvs \*T(ic.il].\ llirougli nariw tint hoU's. 
a. in S|u'(ial bricks, t>, .and tin* olin'r gas llows 
Imri/.onl.illy (hrough larg(‘r chanm*ls, c, tonned by 
r<'C('s.s(*s in I lie sld(‘s of Hit* bricks. The bricks art* 



all unifttrm and of .strong construction, and b» 
t'n.siirt* gas tlghtne.ss the jointing surfa(*es are as 
broad as possible, the vertical joints above and 
iK'low the horizontal p;issag(‘s living covered with 
flat tiles, (/, in suilahle recesses.--iJ. M. V. 


Dryiny; Process of , utilislna the heat of con- 

densation of the rapouis from the material to 
he dried. A. -(4. Kuinmler und Matter, Aarau, 
wSwitzorland. Ger. Pat. .'110,372, 2S.n.16. lut. 
Oouv., 8.12.15 and 24.8.10. , 

The vapours from the dryer, T, are condensed in 
K, the condensed liquid and uncondensed gast*s* 


Dislrthuhon or separate delivery of liquids accord - 
my to their differiny specific gravities; Means for 
Aruolt, Stockport. Eng. Pat. 
t2b,Jio, 19.1.17. (Appl. 989/17.) 

Spent nitrating acid or other liquid enters tlie 
closed box, A, through the pli)e» a, and as long as 
the specific gravity of the liquid remains “above a 
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I)re<ietormlne<l ^g«re it buoys up the flout valve, F, 
jmd Itself flows away throu^b I) into the strong 
arid or liquor main. As soon as the siKH-iflc gravity 
falls below the desired point the Ibiuid eeast^s to 



buoy up the float valve, wliloli drops and rlose^j 
till' discharge pipe, D. The ll(inid tills the hov, A, 
and the siphon, (r, comes into oimtjHIou, tiischarg- 
Ing the liquid from . 7 * into lh(‘ waste main. The 
apparatus Is siKsdally useful In llu; manufacture 
of nitrocidlulosi' i)v tin* displacement j>roc«‘ss. 

— W. H. (\ 

}'unia('<‘s. A. Smallwood, T,ond<in Kng. Tal 
Ilia, 71 i, 2:{.4.1S. (Apiil. tlSOa/lS ) 

A KUN\('K comprises a comhusti<tii chamber, h, 
below and (‘^(('nding practically lla* full huigth of 
lh(‘ working chamber, a, and two laaillng flues, c, 
ou(' on either side of the com!)usllou <'hamber. fr<»m 
wliieli a series of |K)rls, <1, wldcli can b<‘ indi\idually 
r«*gulated. extend to tin working c]iamb(*r Tin* 



air for combustion is heated by passage through 
a recuiwrator sitmited below the combustion 
< huml)er and suftplied with the waste gases from 
the working chamber. Tin; recurK'rator comprise.s 
flues, j, k, for the waste gases, and n, p, for the 
air, the heated air then passing to a distributing 
chamber and theiuM* to conduits, v, communicating 
by ports, w?, with the combustion chamber. 

~J. S. 0. T. 


FunuiO€$; GaS'/lred — — . Sineeton-Wrlgbt Fur- 

naces, lAd., and T. Wright, London. Kng. Put. 

127,378. 17.0.18. (Appl. 8300/18.) 

A FUttNACK Is made with a double crown as well as 
ii cover or roof, thus forming two distributing 
chamtHr.s above the hearth, air for combustion 
Ixdng supidhai to the upia-r and gas to the lower 
<‘haml)er. I'orls or conical nozzles art* provided 
((‘.ich pair in line) In lM)ih crowns so lhat the air on 
its way downwards tti the (‘omhustlon and heating 
chamlMU- passixs Ihruugh (he gas chamlxT and tlrnws 
g.is with it, forming a ll.ame wilh (at first) exet'ss 
of air In the uii<I<lle, which is found to give Ixdter 
combustion than the opiH)slte arrangement of gas 
in the middle of Ihc flame. Hy slight modlflcatlons 
of Ihe nozzles citlu'r air or gas or l>oth may Ik* 
nmlm* slight ju’cssuix', or suction alone inav Ix) 
rclhal on.- 11. .M. V. 


h*< <Iu(‘t ion- fu mart' : t'onhnfmns . W. 1). 

Ulchanlson. Assignor to SwifI and I’o., (fldcago, 

111. r.s. r.ai. i.:i();{.ii I, (;.r».iji. Appi., 22.10.10 

'PiiK nsliiccd mal('rlal from tln' furnact‘ Is forc(‘d 
down a vcith-al discharge passage, (lie lower (*nd 
of which is .son led b> a liquid ( out allied in a receiver 

-W. If. (\ 


10. Sehmatolla. New York. TkH. Pat 
l.:;0l,.“d l, 20.0.10. Apid , 1S.7 11. Kem^wed 11.10.18. 

fl’iiK kiln Is pro\id(Ml with a short cooling sliaft or 
draw-pit li.’Ming \t'r(i<‘al walls t'shmding from the 
lin'-arclics to the dr.aw ((jxudngs, and horizontal 
partithms projecting from lla* inmln' of Ihc draw- 
opcnlugs h)‘\ond tiu' lining of I lie shaft leaving a 
\\id(‘ opening in Ihc <cntr<‘- W. II (\ 


r.t ainodtino H. Ilowinau, Warrington. 

lOug. Pat. 127,071, 10 1 18. (Af.id 11-120/18.) 

fl'iii- liquid to he <‘vai)ora j<‘d is caused to flow 
through a s^rh's of two or more Y shaiKsl troughs 
and is <‘vai>ora(c<l h\ sti'iim whicli ]>ass4‘s In Ihc 
opposite <11 r<'c1 loll through a pipe tsliicli lies loosely 
in the Pol lorn of tin* trough - W. II. 


i'rapin(it<n' tl II ncniaiulu. New York. TT.S. 

Pal. 1 .:i02,(;2.5, flo.lO. Api.l , 20.12 17. 

A VFrriK'M, cyllmli’hal ( V.iporalor contains a nuni' 
her of v<*rtical sloam c(fiis conuccbMl above* and 
below with manifolds, whicli jiass through tin* wall 
of the <‘vapora(or at jxfluts lU'ar to two steam cou- 
instions tlxial to Ihe casing. M(‘ans are jirovided 
for (oiirns'llng the sleam iiilols |o the manifolds 
winm j’<*qiilr<*d 


Ihoporution of lyrs tnul hrinr; Piocchh for - 
H. Khcl, I[ann<)ve‘r. (ler. Pat. 310,!)S2, 2fl8 1(;, 

Tiik xapours mlxiMl willi air from op<*n t>r not lior 
m(‘tically <'Ios<*d e‘vat)oratlng jiauM an* forced 
through a ln‘atiiig dc\ Ice by un^aiis of a rrcIprO' 
eating pump, xvatcr vv other liquid In the form 
of elrops or sfiray lufliig preferably addi**!. fl'ln* 
steam pnxlue'ed l.s usinl as heating agimt, in fi 
vaeaium evaporator, the heating system of which 
is providc'd wilh means for <*scape <»f air from tin* 
steam. -J. S. a. T. 


(^<)itiifu(/fil Hcjnuiiifir. f>. 11. Weslou, Sharon, 

Mass. U.S. Pal. 1,270, Oofl, 17.0.18. A]»pl., 11.11.12. 
Jn an apparatus for separating eomparallvely small 
qiinnlltles of l>olh ln‘avy and llglit solid matter from 
Ihluid, the muddy liquor is fed by means of a re- 
movable pipe to the inaide of a truncated conical 
baffle extending to near the bottom of the rotating 
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basket. The bailie Ih combined with an annular 
disc or other device for closing the bottom central 
outlet (for imid) and the whole can be lifted out 
of the way wh(‘n the jiiachine hs stopiKMl. The liquor 
rises within the ha.sk(*t, which has vertical radial 
vam‘N altacti(‘d to its inner perli»hery, and dis- 
charges as clear ll(|nld over the to]) rlni of the 
basket into an onh'r fi\«‘d vessel. To catch the solid 
matter lighter than I la* ll(|nid, another truncated 
conical halllc Is jnovliled near the top of the basket, 
the outer of th(* hatlle Iwing of larger diameter 
than th(^ inside of I lie to]) rim of the basket; i>li)es 
Jilted with <‘oeks an* provided to draw otf this lighter 
material into an annular comiiartmmU of the outer 
fi\'(Mi vcss(*l .separate from that whi<'h re<*eives the 
<'I(air Ii<inld. While the basket is rolallng at full 
speed these cocks an* kept elos<'d, but when the 
basket is full of sej)aral(‘d heavy sludgi* the sj)eed is 
reduced and lla* cocks opened i)y means of adjust- 
able earns, thus discharging the iightiT solid matter 
together wilh a little Ihjnor. Th(‘ machim* is then 
8to])])ed and lh(‘ laaivy mud <lis<‘harged throngli the 
bottom after 11 fling clear lh<‘ feed jiij^e, bottom 
bn file, and door. -Ik M. V, 


Gas rractidns; /hoc/'.vs* anrl fipiKnahis for rffrctiiKj 

. L, Hradley, Ka.st Orange, N..1., Assignor to 

U(‘seareh (’oipornllon, New York (IS Tat 
1,21)1,715, 21.1.10. Apid„ ;{0.1.18. 

Tiik reacting ga.ses an* elrenlal(‘d through a closed 
circuit, so (hat c\c(‘s.s of oiu* gas may Ih* used and 
lh(* ((‘in]H'ralure ami vchx'ity may be easily con- 
trolh'd. 1< roni a blower (he gas })assc.s into a main 
reaction (<hanib(‘r (sid).sjantially lioii/.onlal and 
fitted wilh a .sen'w conveyor in (he bottom to re- 
move solid prvxluets of reaction), then up through 
an (‘leclrlcal invelpitalor and down a sloping pi]x* 
back to (h(* blower Non-ga.seons material may be 
lnlrodne(‘(l at tlu* blower and gaseous material at 
any ])art of tJie circuit. 'Phe solid products of re- 
ad ion nniy lx* removed by (In* screw conv<‘vor to 
an adja(vnt chamber for further treatment, c.p., 
heating lo remove cko'.sh gas which Is relumed to 
the main eireuU ; this chamber may also tx^ lifted 
wilh a valved ])ij)e for charging or exhau.sting the 
a]»])aratus. q'he a])j»aratiis may be used for the 
se])a ration of sulplnir dioxide from smeller nime.M 
h,y tin* Ink'd hm of ammonia lo lorm ammonium 
blsulphlh*, (lie latter Ix'ing .scfia rated and tln*n 
heated to expid ammonia, which is used again: for 
the iveovery of potassium diloritle from dust from 
oenn'tit kilns or blast furnaces by in|eding tin* dust 
Inlo gaseous hydrogen chlorides; for chlorldising 
orc's, and for llu* iin'ixiration of ainmonlnm bromide 
by In eding bromiin* Into a eireulating atmosjihere 
containing ammonia. Ik M y. 

Dh/rstwf/ apjmratus. u. D Uankln. San Fran- 
c SCO. dal.. Assignor to (\,rrosion FMiaetion do 
F.S Fat. l.;;00,S7r). 1.5.411). Aj)|)l.. 21 1.1(1. 

A VKKTK’Ai. dl.s(*harg(* pa.s.sage formed at (he bottom 
of the digester is ]»n>vide<I with a s<-rew !)v means 
ot Avhieh any material that may Inne colieeted in 
the discharge j)a.s.sago can lx* r)*tnrned to the 
dlgesler.— W. IT. (\ 

Hot air: Th'virr for jooducinri . j. Schlatter, 

Assignor to Schlatter, Frorafh, & do., ZUrleh’ 

22.4.19. Appl.’, 

A ui.xTi«TA('rF, having a filter at the bottom Is heated 
hv a furnaev. ninl the furnace gases are adinltfcd 
o the spare above the Alter. By raenns of a suc- 

Hnongh the Alter and from bt'low the receptacle 
tx'spectlvely, Into a mixing chamber.— W. B. F. P. * 


Dust-separator [;Wet ]. C. E. Sargent, Assig- 

nor to Midwest Engine Ck)., Indianapolis, Ind. 
U.S. Pat. 1,302,710, 0.5.19. Appl., 13.7.18. 

The gas to be washed is supplied to the inside of a 
perfomted rotating drum dipping into liquid, and 
passes out through the unsubmerged part of the 
drum.— B. M. V. 

Fluids; Apparatus for tt eating [e.g., for re- 

moving solids from gases]. G. F. Gol'rner, I >08 
Angeles, Cal. U.S. Fat. 1,302,913, 0.5.19. Appl., 
22.9.17. 

The gas is passed through conical li(iuid sprays 
which discharge tlie liquid together with the re- 
moved solids into an annular launder, while the 
gas pas.ses strajght through to other cleaning 
chambers. The sprays are of suAieient power to 
induce the current of gas.— Ik M. V. 

Preheating uncalcined material prior to its entrg 

into the hiln; Apparatus for . II. Mct’aig 

and W. (\ Stevenson, (Vment. (’al. U.S Fat 
1,303, OSS, i;.5.]9. Ap])l., 2.3.4.17. 

The hot waste gases from the ui)i)er ('iid of a rotary 
kiln art* delivered into a cliamber and conv(‘yed 
thoiHx' by m(*ans of a pip(‘ or Am* to another 
ehamb(*r where they j)ass on their way to the slack, 
throng]) vertical i)i])es extending through a charging 
])o\' which has conical ends and is Axed within the 
cliamber.- W*. H. C. 

iJistillat ion-t ubc. 1'^. W. SiieiT, juii., Oakniont, 
Fa., A.sslgnor to II. Kopjx'rs Co., Filtsbnrgh, Fa’. 
U.S. Fat. l,;i03,<)S0, 20., 5.19. Appl., 25.1.17. 

The apparalns consists of an outer tiibi* one ]),Mrt 
of whldi .serves lo liold the material lo b(* distill(*d, 
the olher jiart b(4ng provided with a r('mo\ahJe 
inner tube or lining wliich servc's to collect at least 
part of the products of distillation.— W. JI. C. 

Separating mi,r>^(l gas [eg. air]; Method of ■ — 
C. F. C-roinmett, Molden, Mass., Assignor to 
G. L. (5‘ilx>t, Boston, Mass. U.S. Pat 1 ;!01 0‘>7 
20.5.19. A])])!., 31.5.1S. ’ ’ “ ' 

The mixinn* of gases, e.g., air, is compressed and 
eooh*(j, and a i)ortioiiof the eompr(*ss(‘<l and cooled 
gas IS e\]>an(l('(l .so as to liqm'fy the remainder. 
Ihe exi)nnde(I gas Is cooled by the waste gas or 
vjipour.s from a subsequent reetUication process. 
Ihe cooled gas is then liquetied by evaporating the 
iquid resulting from tin* reetlAaitiou [)roeess in 
Wlildi q,mmill,.s ot llie llquolicd gas doscoiui In 
rouiiti'rcnnciil to llie guNos or vai)otirs arising from 
the evaporation of the liquid.— W. II. C. 

'' ml'r'; T"- riiarlotlon. 

S,' 

In a .suction niter built up ot plates as in a Hller- 
luc^s, auxiliary plates are litted betweain the filter- 
plates and carry filter eloths for the puniose of 
Mneiing the filter cake ns deseritied in the ehlef 
I'alent ((Ills J., Ifllh, 210 a). The filter ean h,. 

through fti'r »ir blotl^u 

fiiough for loosening the eake from the eloths. A 

mojable frame Is lilted between eaeh filter plate 
•ind auxiliary jilale. and as the filter Is turned 
IllZne" «>'« falls down and widens the 

•loM ‘‘•o and the covering 

<l«th, thus facilitating Uie removal of the cake.^ 

— le A. 0. 

C'ooKnff towers; Operation of . T Fethke 

Breslau. -Ger. Pat. 310,428, 2.0.17. 

2* *^***'' automatically con- 

trolled In such manner that It Is delivered In larger 
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quantities to those parts of the cooling tower where 
the cooling effect Is greater. Distance thermometers 
Inserted at different points in the eurrtmt of cooled 
water operate electrkally to control the distribution 
of the warm water. In this innnner the maxlmuiu 
( ilidency of the c<x>ler Is develoiK?d.— ,1. S. G. T. 


Kefrigerating machines; Process of compression for 

. H. Worgitzky, Nuremberg. Ger. i‘af. 

3l0,99r3, 11.11.17. 

The moist vapour produced in the evaporator ‘s 
8t*parate<i Into dry vni)our and liquid, and tlic 
former is withdrawn by the t*omi)ressor. The 
sejairated liquid is atomised into the dry vaismr In 
the compressor at the end of the siietlon stroke and 
is mixed therewith, the resulting mixture Indiig 
subsequently compresse{l and dellver<‘d to the con- 
(leiiser, A compres.sor whereby tliese o|K*ratiou8 may 
be effected is also claimed.— j. 8. G. T. 

Afufjlcs. .T. B. Farquhar, Vancouver, B.O. Eng. 

Pal. 127,153, 2U.7.18. (Appl. 12,201/18.) 

See U.S. Pat. 1,200,270 of 1018; this J., 1018, .537 a. 

(Jonveyors for furnaces: Material ~ — . T. It. 

(^rain, and Ferguson Furnace Go., Toledo, Ohio, 
U.H.A. Eng. Pat. 127,402, 13.8.18. (Appl. 13,153/18.) 
Hee P.S. Pat. 1,272,018 of 1018; this J., 1018, ,500a. 

Drying chamber. O. II. Abbott, London. U.S. 

Jhit. 1,302,400, 0.5.10. Appl., 21.11.18. 

See Eug. Pat. 120,035 of 1017; this J,, 1010, 01 a. 

Drying liquids; Machine for . A. Glidie, 

UAkenbol, Sweden, Assignor to Diving Products 
Co., Ltd. A./S., Christiania. U.S. Pat. 1,302,780, 
0.5.10. Appl., 10.11 17. 

See Eng. Pal. 110,753 of 1017; this ,T., 1018, 755 a. 

Centrifugal separation of solid 'substances from 

liquids; Method of and means for the . 

,1. Hughes, Tiondon, W. O. Travis, Hampton, and 
R. A. Sturgeon, Rodeuron. U.S. Pat. 1,303,203, 
0.5.10. Appl., 0.10.14. 

See Eng. Pat. 24,038 of 1013; tills J., 1015, 203. 


(irinding or crushing machine. I). J. G. Miller, 
Bootle, and R. A. Lloyd, LiverjiooJ. U.S. Pat. 
1,304,345, 20.5.10. A|)pl., 21.5.18. 

See Eng. Pat. 117,281 of 1017; this .L, 1018, 105 a. 


Catalysts. 

Eng. 

Pat. 

120,715. 

Ncc VI I. 

Furnaces. 

Eng. 

Pat. 

124,714. 

Fee X. 

Furnaces. 

Eng. Pat. 120,319. 

8cc X. 
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(tas retort systems; Comparison of , K. Buntc. 

J. Gasbeleucht., 1019, 62, 221—220, 237-243. 

Th| characteristic features of the newer forms of 
retort systems— inclined, Dessau vertical, Pintsi'h- 
Bolz vertical retorts, Mtinicli chamber retorts (ver- 
tical and Inclined), and Glover-West are briefly 
reviewed. The Verein von Gas- und Wasserfach- 
mAnnern, at the request of the vations Interested 
parties, has investigated how the performances— 


actual and reputed— of various of these new tyix's 
of retort systems may be evaluattHl. The basis of 
guarantee for any new Installation of retorts custo- 
marily einbracvs a statement of the yield of gas 
iH'r 100 kilos, of coal, the calorlllc value of the gas, 
charge and make of gas ixu* retort and i)er day, 
cost of tiring ix'r 100 kilos, of coni, and steam re- 
quired for prmiuclion of water-gas. A certain 
margin sliould Ix' allowed in the values of the yield 
of gas, and in Its ealorlllc value, the product of 
the.se two Ixdng the really slgnltlcaut factor. A 
table gives the total tliermal energy contnIntHi In 
various inixtuivs of coal gas and water-gas, which 
linds application In evaluating the ix'rfonmince of 
retort systems such as the Glover- West, Ih'ssiiu, 
nu<i IMiitsch-Bolz. 3'lie kind of eoal employ<Ml, Its 
n.sh and water <*out(ml are customarily siRvliicd. 
It Is suggested tluit the n'siilts should lx* sixx'llled 
in terms of air dritxl coal, attention Ixdng paid to 
the ash content. It is pointed out that a false 
inleri>n‘tatIon is frcqmmtly given to the guarant('e 
coiuvrnlng the r»‘lor( eharge. Tlie gas made per 
retort ami |x‘r day Is of the highest Im])ortaiiice. 
Particulars arc given as to how the cost of tiring 
IK'r 100 kilos, of coal can Ix' (‘asily asct'rtaincd. As 
regards steam rccpilrcnumfs, according l«) Buntc 
0 5 to 08 kilo, of slt‘arji Is rc(piirc<l per kilo, of coke 
gnsiluxl, and 5-5 to 0% additicmal coke Is rcrpiired 
for such steam- raising puri)os<‘8. AIttmllon is 
din‘ctcd to the Importance of tlic numlx‘r of workers 
n(‘c<‘ssary, the cost of labour, and the time tlu' i)lant 
is idle, and tiiially tin* chara(*t(‘i*lsllcs of tlic coke 
luoduccd and the ylidd of ammonia and Inr are 
numtloncd as factors requiring atliudion. 

— J. S. G. T. 


Jjqnites; Carbonisation o/ - . //. Large-scale 

laboratory tests. E. Stnnslleld and R. E. Gil- 
more. Trans. Roy. Soc. Canada, 1018- 0, [lil.|. 12, 
in., 121- 130. 

IhiE <‘arhoiiisalIon w'as carric'd «mt in a tulmlnr 
retort, made of 8(*ven one f(X)t lengths of 2-ln. holler 
tid)lng mounl(*d In a cast-iron head, which would 
carry a charge of 2*>00 gnus, of ixai-slze lignite 
with alKuit .35% moisture contiml. The retort was 
heated in an ek^ctrlcally lieatixl lead hath. The hot 
gases Issuing from th(‘ n*lorl were passed through 
a sorublKU’ jacketed with suix'rlieated steam, and 
here the heavy tar oils condenH(*d In a practically 
w'alcr-fr<M‘ condition. The gases tlicn pnsst^d on 
through a simple tubular condcnK('r, where the 
llglitcr oils and steam condensed and In the rewlver 
separated In two layers. The cool gases Issuing 
from here were jmssed along with steam through 
a HC'rub!>er tilled with glass Ixsids, th<‘ bottom half 
being water-cooled. Tills comi>lctcly nmiovod any 
tar fog and tlic gases Jisivliig tills seruhlx*r were 
cooled, finssed through a gas meter and on into a 
gas hohlcr. Tlic results determined wcr(‘ tlic yield 
and caloritlc value of the carbonised n'slduc; Mie 
yl(‘ld, composition, and cnlorlfic value of (li<* gas; 
tile yield, caloriftc value, and (‘coriomi<‘ value of the 
tar oils; and the yield of ammonium sulphate. Tlie 
Influences of the tinnl tcmixTaturc to which the 
cliarge w'as In'alcd and of the rate of heating were 
al.so examined. Ttie results show less difference 
than w^as exqx’ctcd bclw(‘cri rapid and slow (‘arbonl- 
sation. The yields of gas were low, probably too 
low to provide th(* lieal and power iicceswiry to run 
a carlxmising and briquet ling plant, unless tlic car- 
bonising is carried out at a Icmfx^raturc distinctly 
above that at wdiicli Hie reslilm* of maximum 
calorific value Is oblniiicd. The tar yields were 
also low, and tin* obtainable therefrom only 
amounted to some 2 -2^% of the corresponding 
carbonised residue. Probably 10% would be neces- 
sary for satisfactory briquettes. The yields and 
calorific values of the carbonised residues are in 
satisfactory agreement with the results of the small 
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Hcnle tentH (tills .]., HIM), 07 a;. In an apinmilix It 
Ih shown Unit carbonl.soil ll^fultc* nipiilli oc*cIinIi‘S 
oxygon, an<l jios.sibl} to a lo.^s oxtont nitrogon. Tlio 
oxygiai Hum gradually oxidises the material with 
a ('orn?sj>ofidlng slow rediietlon of th(‘ (*alori!i(* 
value. ^J’he oxldatUm iloes not ajt|M‘ar to Is* con- 
Jiiied to Hie miiH'iMl imjauit les Jn a .seeoiid ai»iK*n- 
di\ the resiills of eompaialhe (*.\tnielion tests <»n 
,Stiand lignite and Allied jK'al an* given. ra*nzene 
in a S<»xlilel a|>it:ir.iliis dlss<d\(‘.s of the dr.v 

lignlh* and l.-i',, of the dry jieat, while earlKHi bi- 
sulphide dlssohi's of Ha* lignite and .'I'l',’., o| 

th(‘ jM-at Healed with bi'uzene In an anioelavi* at 
;t(K)'’--.‘{10^^ ( 1 . and .'lO atino.s. for one hour. Hie lignite 
lo.ses 1 >i% and the js*at 110%, the lignite appearing 
niiehanged afl(*r the tr(‘atnient, wh<‘r(*as the peat 
was inueh d.irker in colour, smaller In voluiia*, and 
showed an unaeeounted-foi' lo.ss of IM"', by wi'ight. 

W. (I 

Montnn var; hicniis^ in tin- incld uf ftii the 
r.i I I'fH'tlun i>j hf/ultc inulrr jnrysun. W Klschei’ 
and W, Si'hneidiT (les Abhand. zni Keiintnis 
<ler Kohle. 1017, l . ‘JOl L'Pl. rheni. /eiitr, lOMi. 
0(1, ii., .HO. 

'riir yield of naml.in \\u\ can be appr(‘ci;ibl> in- 
er(*ased li> exli.n-llng ligniP* willi beii/.em* (s<*e 
this .1., lOKI. loot I at high pie.s.',ni<*.s aiat teiii- 
])eraliires a.s shown in Hie following table 
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^riie extracts aie liani, briltlo substanci's with 
softening iiolnt.s vaiwing from S:;''* (’. tor Ha* tir.st to 
07.VM’. for tla* last portion (‘xtraelisl No sub- 
stanei's solulde In beiizi’iie apinair to bt* freshly 
fonm‘d at Hu* ((‘inperat arcs mu|do,\<*<i; Hieix'foie 
lignite .se(>ins loccuitaln (wic»* Hu* conl<‘n( of montaii 
w'a\ hitherto a.ssunu'd. 'rids t‘\jdains Hu* fact th.it 
llgnlt<* extracted by the oidinaiw process alwa\s 
gives a reni,irKabl.\ high .\leld of lai 11 .1. II 


ToAc; I sr oj - Joi niishii; si(,nn. A Stober 
Stahl n, Mlseii, 1010, 39. eJo .711. bOT r»T0. 

’'riiiUK iNpes of wali'i'-lnlu* bolU'is with chain grati* 
sloln*rs were adapted P* Ha* use oi lump coki*. 
xvhlch was fed »lown a shaft upon Hu* grates, (he 
Intention In'lng to secure ignition of the coke iH'fore 
It reaeheil Hie coinbnst ion chanilH'r. At Hu* back 
of Hu* grati* stops were arrangeil to arrest and 
delay Hu* jiassagi' of eoki' and {■link«*r from the 
grate. Owing to war-tlnu* dilllruKles the fuel 
actually available was un.scix*ened c<»kt‘ of all grades 
lip to 7 <*ni., containing bn*e7.e in iiroportions xary- 
ing up to at)*^,,. 'I’his led to Irregukaritles owing to 
si'gregatlon In the bunkers x\lth e«)n.se((uent slow’ 
spanning xvhen an e\<-e.ss of liiu* fuel arrheil on the 
grate. The maximum duty obtali»able w;is con- 
siderably below’ (hat obtained with coal, t*veii when 
the lire was forei'd to an extreme Imposslbh* In 
practice. Under practicable conditions (he rate of 
steaming was only about r»0% of that with coal, 
while the thermal ellicb*ney was about (10%. Extra 
trouble with ellnker and altt‘iulance render the cost 
ot steam much greater than with coni. A tixeil* 
gmte stoker titled with siH'cial (so-called “ Evapo- 
rator”) Imrs gave In^tter ixxsiilts. These bars con- 
sist of corrugated plates pierced with holes, with 
the simce below' divided by longitudinal partitions 
Into chambers to ensnn' unlfunu distribution of a 


forced draught indueed by a jet of steam. Tlie 
secondary air supply wms furnished by adjustabU* 
ojienlngs In the door. With this arrangement coke 
of mixed grjid(‘K (up to 7 rin.), hiwzi*, and low’- 
grade coaks were sueees.sfully burned. The rate of 
steaming, liow’ever, was less and the coke must lie 
more than eorresjiondiiigly eheiijier than the coal to 
obtain Hu* steam at the same price.— H. J. II. 

ira.s7c (jasra; Intninctation of analyses of 

fitnn yrodin er-yas finny installations and suction 
yas cnyincs. Wa. OsUvald. Stahl ii. Eiseii, 11)11). 
39, oi.‘r>-(;2(;. 

Tin w'liste gasi's ma> Ik; rcgardi*d as composed of 
(omhusHoii products, excess of air, and unbiirnt 
gas. These constituents may Ik* arranged at tlie 
aidces of a Hibhs triangular diagram, w'lHi the base 
represent lug mixtures of air and iinhurnt gas. The 
position nf uiiy point ma> Im* tixt‘d from an analysj‘^ 
of Hu* waste ga.scs with Ibc aid of function .scales. 
For cxamfde the perei'iilage of excess air is pro- 
poitloiial to Hie oxygen content and that of iinhurnt 
gas to tiu* carbon monoxide content ; and Hie (“orre- 
:>ponding sides of Hu* triangle may be divided 
H*sp(*e(ivi‘ly into 21 jiails las all* eonlains 21%, of 
ox \ gen I and Into a.s many jiarts as Hu* unhurnL gas 
eonlains i»crcentnge units of earlsm monoxide. Tlu* 
c«.mpo.sHlon of Hu* wasti* ga.ses In t(*rms of unbunit 
gas. (‘xcess air. and comhiisllon ju’oducts mav Hieii 
be read diri'clly f>/iu Hu* diagram. Tlu* m(*tlu)d is 
I jiiipcrlor to Hint \)roj)osed by Clan* (this .1., MMS, 
r»l T), In ae<atra(*y and in ease of using, and more- 
o\cr Clan'‘s method gives only Hu* i)eic(*iitag(‘ of 
nnbuie.l gas pn-.^e ’ ’ i Hu* waisP* gases - M. S. 


/'(/<’< and tin ads; Iduas'i fnt Ihe dni'el levoLCii/ 

of Jmat ennU‘ ( al.e-inu n in taal yas. W. 

Uniminghaus .J. (lasl)elcuclil ., llUl), 62, 22()- 22n. 
'I'm piocr.s-, lilt I'odiu'cd b\ \V. Feld, in wiiieh the 
enule gas is .subjected to cooling iii sPiges, accoin- 
l»anied 1>^\ .simultaneous iiK'ilianual waslimg, lias 
hecii 111 ^au•c^''^sful operation tor \i'ais in eoiuiee- 
lion with an installation of (in Koj»[K‘rs cok(* ovens, 
luiipieHi* pitch and (ai* oil bi'iiig rcco\cn‘d. 'Idle 
t..i’ oil re.semhles Hk* cni(l(* oil oiaaiiu'd in tar dis- 
(ilkilioii 'I’he gas from Hu* o\ciis is led into a Fi*M 
(rntrifiig.al waslu*]*, siipplli'd with seam. Con- 
di iimmI l;irr\ mailer is list'd as xvashing fluid, 
and is ('luployed in Hu* foim of a tiiu* siiray. About 
70 of Ihe tar is recovi'red in Hu* w'asher. The 
gas enters Hu* xxasher at ahoiit 1S()°(’ and leaves 
at about 12(CC, jo an impact piirilier (lower paekial 
xvlHi Ha.seliig rings), wherein Ihe gas is again 
w.a.shed with some of I lx* eon(i(‘n.sed produels, the 
rcinaliuler of Hu* tar and .some oil Ix'ing re- 
covered. Tlu* tar and oil are removed at inlervals 
of from S (o 12 hours. The gas j»asses from the 
washers to co()liiig Ptwers xxheiv it is cooled to 
ntnu)siiherle t('mi>ei’ature, oil and water b'diig eoii- 
densi'd, and eolleePal in a separate vessel, where the 
ammoiik'U’al Ibp'or is .se]»araf(‘d fiom tlu* tar as 
usual. The co>l of ojM*?ation of Hie plant, Inelud- 
Ing liileresi and ainorlisalloii, ovei’ IJ years (lOKi — 
M)17). amounted to M 2.7') per ton of recovered pro- 
ducts. Tlu* advantages accruing to the proces.s of 
fraelloiml eondeiisiition Ineliide economy of fuel and 
material.— .T. G. T. 

Luhnvutiny oil; Pioduvtion of — — from coal. F. 

Fischer and W. Gluud. Ges. Abhand. zur 

Kenntnls der Kohle, 1917, 1, 111—142. Chem. 
Zentr., 1019, 90 , ii., 510—521. 

Vi.soous lubricating oils such as were obtained by 
extraction with benzene or sulphur dioxide (this J., 
1910, 1001) can also be obtained by the low-tempera- 
ture carbonisation of coal at 400® to 550® 0. The 
conditions essential to the conservaflon of low- 
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U'mpeniture tar— avoldanc'c of oxct'salve heating 
aiul also mpld removal from the distillation 
t'humber, an‘ obstacles to the technical development 
of loW'temixjraliire procrsMt's. Favourable condi- 
tions are often met with In tlie \ipi>c‘r zones of gas 
produciTS where the hot produevr gas carbonises 
the ui)iHU' layers of coal, nmioving at the s;ime time 
the piodiK ts of distillation. The produci*r gas can 
)h' withdrawn from the gasiticatlon ehamUn* througli 
an annular enclosing si)ait‘ and collected sei»aralely 
fiom the laoducts distilled from lh(‘ u|)i»er zone, 
Mipei heat lug of lhe.st‘ being llnuvhy avoided. The 
lar so ohIaincMl clo.sely n^Mmibles lo\v-temiH‘rature 
tar, and Is (luite dillerent from ordinary gas-pro- 
ducer lar. The plant nec(‘.ssary is so simple that 
liu‘ proec'ss is at once applicalth* in j)raeliet‘. 'i’he 
di.stilhite ga.M‘s an‘ strlj»jH‘d and relumed to the 
hot pi'oducer gas. whereby the .sensibh* heal of tli(‘ 
lailer is nt»l h»sl and lht‘ visiblllly of the tlanu* and 
caloiilie value of th(‘ gas an* not alTecled. The 
vhdd of lubricaling oil amounts lo 0r» to of lhi‘ 
coal t'iiipl<>y(Hl. Jjoh -tcmiK nifiiH' t<n\ Ity using 
a levohing furnace the snjieiiiealing of prodtiels 
of distillation was avobhal and eniishhuabU' «|uan- 
tilh'S of tar (.‘> to 15'^,'.', from 110 Kilos, of (‘oal) wen* 
(juieKly obtained, lilt umliioiis coal and also a gas 
coal and a eamud were msial. 'Du* (ais W(‘n‘ 
cliaractei ised by the pn*s<‘iiee of na|»hl lu'iies, highly 
^i.s(•(Uls oils, and iiaratUn wax and liy the absence 
of aromatic e(unpoiin(ls, tli(‘n*bv r(‘S(‘mbliiig ernde 
mineral oil ratlier than C(»m 1 tar. Tin* gas coal 
\ ielded 10%, i tlina* tlna's as mneh far as the 
older bituminous coal, the tar of w'hleh also con- 
tained smaller pioporlions of iilKumlle and in'id sule 
slatici's. Flit'iiol itself is present in traces oul\. 
The ta.r was treated by (*\l rat lion witli .sodium 
li\<iio\id(‘ and tlieii distilled in suiwi lieated steam 
'Da* tlist illalt* was diKso]\<‘d in aetdone. and paialliii 
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The caiinel coal gave 1 1%, <d' tar. 

whidi was rich In 


>i.seoii.s oils, lar acids, and paratlin. l*rmlucrr tur. 
For (ompaii.soii the ju'odueer tar from gas coal was 
(list lilt'd In si ('am and tlie indlvidnal fractions 
M'paraled. I'ht* yield of lar was aliont 15%,. Tin* 
same coal by low-temperature earboid.satloii gave 
10%, of tai-, which \>tis of tlie .same eba racier as the 
product'r tar.— 11. J. II. 


Lif/nitc produce) tar. Schneider. Stt IJJ. 


Patents. 

I'url, und the munufaeture of the sumo. 
<\ M. 0. Hughes, JUiiuingham, and K. (1. Lovell, 
Faslbourne. Eng. Fat. 117,021, 17,5M7. (Appl. 
aSKo/17.) 

A RELATIVELY small aiuouiit of pitch, inola.sst's, 
glucose, or the like, together with soot or ehareoal, 
Is inlxeil with waste ctirbouaceoiis materials siicli 
as coke breeze dust, saw'dust, destructor ash, etc. 
Calcium carbonate or other similar material con- 


taining oxygen Is preft‘rabl>’ also added, IMleli 
and soot or chart‘oal are utK'd in I lie ai)i>roxiim\tt* 
proiiortlou of Iwo iiarts of pitch to one of soot or 
chaivoal. Molassi's or glutHist^ is employed in the 
proportion of ten parts to four parts of soot or 
charcoal. Tin* maU'rials an* thoroughly dried, 
mixed ami baked f(»r about half-an-liour at 210*^ F. 
(lUFC.) until th(‘y fiiw' into a stllf i>aste, which 
is dl.seharg('d to sc't without iR'liig winpresMiHl. The 
mass is tiu'ii broken uj) as desired. Fn'osote oil 
ma.^ in* nddt'd to tli<‘ piteli j)i*ior to admixture with 
tin* soul. ,1. S. (i. T. 

{'ole: Pnitexs of tmiHufact uviup . J. Roth and 

J. L. Miieeni, Fjirls. Eng. Fat. 12ii,pP7, 0.10,10. 
(Al»pl 1l.210;10.) Inl. Conv., 20.1.1<K 
('vimo.x.vcEors mateilal such as antbraclle, iH*at, 
lignil(‘, ('le , is mixi'd wllli the calenlali'd quantity 
ol l;ir, idteli, p('lioleum H'sidnes, or othi'r hydro- 
eaibou icqniK'd lo juodmjt' a mixture analytically 
similai to JiaLiiial coKliig coal. Tin' mass is eVnshed, 
mlxi'd into a sliglilly i»asty mass, and pn's,sc'd Into 
Inhpu't li'N ill Hu* cold stale. Tin* blocks are ex- 
jMj.si'd lo Hie air for about 21 hours and an* Hub.st'- 
(lueiitly eoki'd, tlu* volatile eonslitiii'iils iK'lng 
col led ('d as lar, wbidi may Ik* ('inidoyed for mixing 
with oHu'r material to lx* coJvi'd. i’he coke obtained 
has the si»ecial proiH'rlJes of jnetailurgical coke. 

— J. S. G. T. 

('oluiij-oiu us, (>. Flc(t(*, and S(k*. Fi‘aiieo-FeJg(* 
d(‘ Fouis a (’oki*. Fails. Eng. Fat. 127,105, 
22S.1S. (Appl. i;;.(;7()/JS ) 

In horizontal coking ovens with vertical Hues and 
ti;insv(‘rs(' regem'rators of the Jh'ielud tyjK* (Eng. 
Fat. :h;{ or JOIO; thi.s ,1., 11110, no.!), the products 
of comlnisHon atl(*r being jxnllall.v nM)l('d Jn Hie 
lulmary elinnnels of the I'egc'jieraiors nii* lu'ated 
i)\ jKissliig Hjruugh sc'condai’.^ eluinnels, Hu* vaults 
of which a It* siluate(| near the soK* of the oven. 

a\old tlu* lo.ss of iK'at so ])r(Mln(‘(‘d, the helgliL 
of Hu* se<'ond;ny r(*geiM‘r;doi's is dlmiidslu'd and 
pari of Hu* air lU'ci’ssar.) lor eombusHun is forc(*d 
Hiiongh ehamu'I.s arrang<‘(l l»elw(*en Hji* vanlts of 
tlu* ,seeuiular\ r(*g(*nerM I lu s and Hu* o\’('n soli*, (he 
lemaiiuK'r (*f tlu* jilr passing iJirongli eliannels 
si(ual»‘d lx*low Hj(‘ i-egener,‘itors. .J. ,S. H. T. 

I I'rhoft ton I AO finniif of . W. ,1. iMellersh- 
.fa(*k.s<m, London. From 'J’lu* Twltelu'll Frod'sH 
(’o., ( 'liieiimal i, Hhlo. Eng. Fat. 127,l.V.t, 12.H.18. 
(Appl. l.’K()!)7/1S.) 

The oil is tieat(*d willi slioug snliOuiric acid and 
Hu* slndg(* is wIHulrnwn. U'lu* remaining oil con- 
tains a small [)eieenlag(* of solublt* sulplionlc acids 
whld) an* iientralis(*4l with alK.-ili and Hu‘n ex- 
traded by means ol an a<|ueoiis solution of a 
solvent Hiidi as aei'lonc or m(*lb.\J aleoJiol. - A. E. 1 >. 

\ xitlh: M) thod of oprmthnf tnid n tnoi in<f 
eolr theKlmm. ('. JK Jbiej'ger, .Vsslgnor to 
Allanlie IbHining ('o, Fhlladelphla, Fa. U.S. 
Fat. i,:io2.7tn, (;.r».i{). A]>pi., 7 2.is. 

A .M .MHHi of blocks of metal or Hu* like arc placed 
in Hu* stiii so Hint they LK*come «*ml>edded in the 
d(*posll formed on Hie wall of Hie still. On with- 
drawing tlu* bkK'ks lioi iz.untally In siu-ei'sHion, the 
coke deiioslt is removed in .s(*dlons.— A. E. 1). 

Filter uppamius [for paraffin u’ax\, II. M, 
NIeholls, Swarthinore, I'a., AsNlgnor to Atlantic 
Refining Co., FlillndeiphUi, Fu. U.S. Fat. 
3,302,W;2, 0.5.19. Appl., 25.2. LS. 

A CLOSEU hlter chamber formed of a filter medium 
of low’ heat capacity Is supported with Its inner and 
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outlet Kurf/Kvs free of (^mtnet with other bodleff. 
Chilled waX’bearlnff oil Is introdiiml Into the filter- 
cb&mber, and provision is made for melting the 
wax which coIUkIh on the Inner surface of the 
chambeT and rornoviri^: fhe melted wax without 
dismantling tlie fipi»aratUH.— A. E. D. 

LuhrlCdtinn o/7.y; Maaufarhnr of . II. F. 
(Irant, I'ninklin, I*a. i Fat. 1,o03,2t)-, 
Appl , 11.10.1S. 

A nrnmK oil of iloli gn*«‘n eoloiir, d<'nfilly about 
tsp. gr. 0S07) of IflO Mash poinf, and vls- 
('onII.v jipprovini/ttoly 100“ Saylmlf at 100“ is filtered 
and lie/itod with Hfearii to a tempera (lire not ex- 
{•orMItjg 400“ F. (204“ to irierease Kh viseoHlty 
wlillst onlv sllglitiv rediielng Its sfM^eifie gravity. 

-A. K. II 

If ffdroearbon oiln: Vnurnn for trratinf; . M, J. 

'iViirnble, Alfiambra, (’nl., Assignor to Shell Co. 
of (^.allfm-nla. F.S. I’at. l,;!0l,12r), 20.r».l!). Appl., 
27.0.10. 

Tiik oil is heated by mi'iins of in(‘andes<^-(‘nl gases, 
the vapours Ixdng K<‘parat(*d and mixed with the 
gases, whilst tlu‘ llqnOl oils are kept out of contact 
wltli the gas(‘s. Tin' vap(Mirs are suh.sefiu<‘ntly 
condtuised. -A. E. 1). 

Jl ydioearhonH; Apparatus for trralinff [n aching] 

- . F. E. Sloeurn and (’. Stiitz, Assignors 
to Syntlietlc ilydrocarlHUi O., IMltshurgh, Fa. 
F.S. Fat. 1,304,211, 20.0.10. Appl., 13.4.10. 

Oil. is cracked In a healing tube* provided with 
ai»paratuH ftir ri'inovlng ileposits. Material dis- 
charged from the tulK* Is eoll(‘eted in a vesse*l 
wlu'rein separation of liipiid from solid matter is 
etfectc'd. Tlu* lemiH*rature of the vessel is r(*el\ioi*d 
l)(‘low that of the iKiillng ])oint of part of the 
product discharged from the heater. Fro vision is 
made for (he return of Ihpild to the separating 
vessi*! to ensure ri'inoval of solids therefrom. 

—A. K. D. 

Jlgdrocarhons; Apparatus for treating [cracking] 
— F. li, Sloc’um and C. C. Htutz, Assignors to 
Synthetic Ilydiwarbon Co., Fittsburgh, Fa. 
C.S. Fat. 1,304,212, 20.5.10. Appl,, 13.4,10. 

A ri.KeNiNO head is reelprocated in the cracking 
tube by the fluid pressure generated in the tulM*. 

—A. E. 1), 

ff Ifdrocarhon liquids for use in internal combustion 
cngiiif\s: Manufacture of - — . F. Winch, New 
York. F.S. Fat. 1,;504, m, 20 5.10. A]ipl., 7.3.17. 
Fetkoifuai Is exposed to the llgliter ga.si'S re.sultlng 
from th(* h(*atlng of tin* carbonised j^roduets of 
vegetation.- A. E. 1). 

ffmuhions; Method and apparatus for dchudtating 

- — . M. J. Trumble, I^os .\ng<*]es. ('ai., Assignor 
to Shell <\>. of California, V S. Fat. 1,304,121. 
20.5.10. Appl., 10.S.15. 

An oil-water emulsion is jiassi'd through porou.s 
diaiOiragms of progressively inerea.sing area to 
allow the time of sejiaration also to Im* progressively 
lncr(‘astHl.— A. E. I>. 

lUtuminous composition and process of making 
same. L. KIrsehbrauu, Evanston, 111. C.S. Fat. 
1.302.810, 0.5.10. Appl., 8.5.15. 

An aqueous paste containing a substantial propor- 
tion of colloidal mineral matter is mixed with fluid 
asphalt and Incorfiomted with comminuted fibrous 
material. A thin sheet of the composition is dried, 
when the bitumen coalesces with the fibre.— A, E. D. 


Oa 9- fired furnaces. Eng. Pat. 127,378. See I. 

Spent OiTide. Eng. Pat. 127,128. See VII. 

Chlorhydrins from oil-gas. Eng. Fat. 113,054. 

See XX. 

Chlorinated hgdrocarbons. Eng. }*at. 120,511. 

See XX. 


nB.-DESTRUCriVE DISTILLATION f 
HEATING; UGHTING. 

Coal mi.TCd with alkalis; Distillation of . F. 

Fischer and W. (Jhiud. Ces. Abhaiid. ziir Kennt- 
nl.s der Kohle, 1017, 1, 171—175. Chem. Zentr., 
1010, 90, II., 510-517. 

Wm:\ eeal is heated with alkalis (sodium 
hydroxldt*) a pleasant odour resi'inbling that of 
terp<“nes Is producfHl, The character of the tar 
products is not ut>preclably a fleet (‘d by the sodium 
hydroxide, but the phenolic and acid substances 
which are abundantly fornu'd In carbonisation at 
4.50“- 550“ C. nfifXNir to Ik* mainly retained In the 
residue. The yield of lar Is therefen* smaller; It is 
strongly alkaline, and eontnlns ammonia. The 
quantity of gas is Inerejiwal by tlu* netioii of alkalis 
on earhon. The eoko resldiu* is net eolu‘rent and 
is pyrophoric.— 11. J. II. 

Cellulose and wood mi. red with alkali ; DisUllntion 

of . F. Fl8ch(*r and H. Niggemann. Cres. 

Ahhand. zur Kenntnis der Kohle, 1017, 1, 17C— 183. 
(Oiem, Zentr., 1010, 90, II., 521. 

Thk Influenee of .sodium hydroxide on tlie distilla- 
tion of cellulose and wood is shown by tlu* following 
table : 
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The addition of alkali caused an increase In the 
yield of gas and tar and a correspoiidlng decrease 
In that of the charcoal re.sldue. A similar influence 
was ohs«‘rve(I on sawdust, which yielded 10-5% of 
tar. The simultaneous introduction of steam or 
coal gas to aceelornte the remov.'il of distillation 
products diminished the yield of tar. An odour of 
IK*pi>enuin(, which was more marked on Inore.asing 
the amount of alkali, was characteristic of these 
iJirs. They contain no pa ratlin hydnx’arlions and 
are partly .soluble in petroleum spirit. Fy (he dis- 
tillation of wood with zinc chloride, little tar and 
mneli charcoal arc obtained, firohahly on account of 
flu* di‘hydmtlng action of the reagent.— H. J. H. 

F.atents. 

Distillation [of wood liquor]; Process of and 

apparatus therefor. E. .7. Hudson and H. C. 
Merriam, Marquette, Mich., Assignors to The 
('levelaud-Cllffs Iron Co., Cleveland, Ohio. TI.S. 
Fat. 1,303.321, 13.5.19. Appl.; 7.2.17. 

Neutrausei) wood liquor ” Is subjected to distilla- 
tion In a continuous column still to concentrate the 
acetate solution and drive off vapours containing 
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inetliyl alcohol and a relatively large amount of 
water. The vaiwurs are fractionally condensed, the 
aqueous condensed liquid being collected separately 
from the concentrated acetate solution.— J. S. Q. T. 


O'fl.v; Apparatus for gemraiing fiom vegetation. 

F. Pfeifer, Assignor to Straw (las and (.'reosote 
Distilling (\)., MiimeniMdis, Minn. U.S. Pat. 
1,303,385, 33.5.39. Appl., 21.0.1S. 

Wasitc vegetable material Is subjected to distillation 
in a retort arrangeil longiliidiimlly witldn a tine 
leading from a furnace and heated by a burner 
iKjneath the flue. A gas washer is coiinect<‘d, on 
the one hand, to the ivtort and, on the other, to a 
gas reservoir, and the latter is connected to the 
burner, so that the gas dcdlvered from the gas 
reservoir to thi‘ burner is automatically controlled 
by the pressure in the n^servoir.— J. S. (1. T. 


Squirted metallic u irc plamculs; Heating device for 
— - to obtain '' eigstal plaments." 0. Mindler, 
lierlin. Ger. Put. 310,3(il, 0.1.18. 

Tjie filament (e.g. tungsten) after Ixdng drawn 
through a capillary die Is carried i)asl the white 
hot anode of a vacuum tiilx^ furnished with an 
incandescent cathode. The filament itstdf may be 
employed as anode, and the parts thus directly 
<*xi>osed to the cathode niys are raised to a most 
intense heat.^ J. S. G. T. 


Itontgen tube; Metallic . L. Wolfrum, Augs- 

burg. Ger. Pat. 3JU,3(kS, 5.9.17. 

Tiik glass (*atho(le tiilH‘ and a qnailz window ai’C 
ea<‘h provided with tai^erlng iHU'tions which fit in 
ojH'nings in tlie metal tube, tlie joints being s(.‘uled by 
means of an alloy comiK>sed pr(‘ferably of bl.smulh 
(50), lead (‘JO), cadmium (10), tin (13), and mercury 
(33 parts). The alloy, which melts at 50° is run 
in molten and solidifies on cooling.— J. S. G. T. 


m.-^TAR AND TAR PRODUCTS. 


both, to the amino group, are converted into dl- 
or trl-nltrophenols on treatment in aqueous solution 
or susi^eiislon with nitrous gases. Thus ant]ine*o- 
Hiilphonic acid, or anlllne-p-sulphonlc acid, or in 
practice the crude sulphonic acid obUlned by sub 
phonatlng aniline, if su8i>endcHl In four times Its 
! weight of water, and trenteil, without C(M)llng, with 
j nitrous gast's until no further nbsorptJon takes 
I place gives a 90% yield of 2-4-tbtrluUroi)heiiol 
j t picric acid). Similarly the acid obtained by sub 
I phonatlng o-toluldlne is converted into 3-6-dinltro- 
o-eresol: that from m-toluldliie gives 2-1-tbt.rlnltro* 
1 /j-oix‘soI: and that from ;>-toluldine 3-G'dlnltro-p- 
eix'sol.— G. F, M. 


Xromatic hydrocarbons ; Sulphonation of . A. 

P.emler, Pogota, N..I., Assignor to K. S. Beach, 
Ridgefield, (Vmn. D.S. Pat. 1,301,300, 22.4.19. 
Appl., 1‘J.9.18. 

A UEvcTJo.N inlxtuiv containing IxMizeneauIphonlc 
a(*id, sulphuric acid, and water, ami having a ratio 
of waiter to fri*!' sulidmrlc acid of about 2‘J : 78, is 
heated in vacuum to 130°— 180° G., (hereby reducing 
the ratio of water to fre(‘ sulphiirle acid to below 
22: 78, and making th(‘ sulphuric acid reiiininlng in 
the mixtur«‘ available for further reaction with 
benzene.— G. F. M. 


11 ydrocarbons : SulphonatUm of — ■ C. K. Downs, 

Glltfshh*, N..i., Assignor to The Barndt Co. U.S. 
Pat. 3,301,785, 22.4.19. Appl., 33.5.18. 

Siu.i*no\io acids ar(‘ Isolated by subjecting the mlx- 
tun* of sulphonic acid and sulphuric acid to dlstiJla- 
ti<m und(‘r a high vacuum at a temiHU'ature below 
that at which the sulidionlc acid dccomjioscB, but 
sulllchmt to distil the suliihurlc acid from (he 
mixture. —G. F. M. 


Anthraquimme; ]*iocess for the manufacture of 

. C. (Vinovcr, Philadidplila, Pu., and H. D. 

Gibbs, San Francisco, (‘al. IJ.S. Pat. 1,303,108, 
0.5.19. Appl., 7.0.17. 

See Eng. Pat. 339,538 of 1937; this J., 1018, 084 a. 


Tats fiof/t producets using lignite as fuel. \V, 
Schneider. Ges. Abhand, zur Keiintiils der Kolile. 
3917, 1, 397—203. Ciiern. Zeutr., 3919, 90, II., 517 
—518. 

Flktiiek iiive.stlgalions (c/. tills .1., 1910, 1140) of 
lignite produwr tars gave the following results: — 
I'lie eoiiteiit of water und ImpurltleH insoluble In 
bulliug benzene differed widely, but the sum of the 
two W’as fairly constant amounting to 20—25%. 
The coke residue varied from 20 to 29%, excvi(tliig 
for a thin tar wdiich gave 35%. The fraetlon 
extracted by light petroleum, which serves ns a 
substitute for whale oil in leather manufacture, 
amounted to 45—55% of the jmre tar, and to as 
much as 75% of the sample of thin tar, while the 
setting point was 33°— :i4° and 31° C. for thin 

Uir. The iieculiur odour of these extracts, wliich 
may be transmitted to the leather, can be lessem‘d 
by treatment with steam without niiprecinble lo.ss 
of oil, while the setting ixilnt Is thereby raised to 
35° (\— II. J. n. 

Lubricating oils from coal. Fischer and Gluud. 

.SVc IlA. 

Patents. 

Nitrophenols; Production of from amido-com- 

pounds by means of nitrous gases. R. L. Datta 
and P. S. Varma, Calcutta. Eng. Pat. 126,321, 
11.12.10. (Appl. 17,778/16.) 

The o- or p-sulphonlc acids of aniline or Its homo- 
logues, having a nee ortho or para position, or 


IV.-COLOURING MATTERS AND DYES. 

yUroirlphenylinethanes and related compounds: 
.\bsorption and constitution of the coloured alkali 
salts of — — . A. Ilantzst^’h and F. Hein. Ber., 
3919, 62, 493-509. 

Tjie alkali salts of tlic mouo-iiltrotriphenylmoUinues 
ari‘ yellow, and <pilnonold In stnictun*, thus, 
0,11^ : NU.ONa, but the salts of dliiltro- 
and lrinltro-trij)h(‘nyJmetlmijes are violet. p-NItro- 
diphenylamiiK* also gives simple quliionohbacl 
salts, hut salts of ;;.p'-diifitrodIphenyIamIije and the 
nltrodlazoaminobenzmics an; violet. These contain 
a powerful auxochroinc, tlKUX'forc, wiilch Is the 
conjugatcil system of tla* iiafial of the (lulnonold-aci 
chroinophorc with a scf’ond ififro or similar group. 
(See further .1. (iii'm. Soc., July, 1939.)- J. C. W. 


Triphenylmr thane, und aiu dyes und related com- 
pounds; AbsorptUni and constitution of the 
.simplest A. ILiiitzscli. Ber., 1939, 62, 509— 

5,30. 

iiiE maximum eflVet on the colour of the salts of an 
aminotiiphenylmethane, ns In the case of the alkali 
salts of tlie nit rot riplienylmet banes, is reached when 
there arc two salt-fonnlug groups present. Further- 
more, the fuchsins closely rcstuiible the reddish- 
violet salts of the amlnoazobenzenes. The three 
classes are therefon? characterised by a qulnonoid 
salt complex as chromophore and n powerful 
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aiixochromo coini>rihliig n 8(‘Coa(I HMlt-formJng jrrouii 
in conJuj;ation with I ho (iiiliionohl group. (See 
further J. Uhein. Soc., .Iiih, llilO.j— J. C. 


V.-FIBRES; TEXTILES; CaiULOSE; 
PAPER. 

Wort/ fiiid (loth: UlttiH Of (iluiosjtlirnc in/fiicncrs 
ofi A. K('ii<‘.s'/. Jiiigow. fiioni., 1011), 32, 

Kis 170. 

An iiivrsi I(»n of Dio ({misos of the cluiraelerintic 
(lol(‘iioi;il loll of ohi uiiifoi'iiiN after exiiosure in 
jicliNe H(‘ivic(‘ .slioweil that it waa entirely ultrl- 
hiil.ihlo to lli(‘ (‘xliviiK* expoHun* to nornial utnio- 
sphoric iiilliu'nces. E.\p(‘rinientH have shown that 
j»iolongo(t (Nxposure to the wc'atlnn* ha.s a most 
injurioUH net ion on Die wool fibre, (‘iidlng in eom- 
]»lel(‘ (lest n let Ion. rnd.Ned wool is more rapidly 
d(‘Mlroyed tluin (f\ed x\o(tl, Die dinenuiee iMoiig 
plainly dise<‘rnil)le In tlu' case of mottled fabrics. 
Acid salts, aliiminliini and iron salts e.vert a c(‘rtaln 
prot(‘ctl\e Intlneiice but not to the same «‘Xtent as 
chromium salts (s(‘e (hu' J‘at. 2SU,:D0; this .1., 1017), 
1140), (Moths with a soft t(‘xlun‘ or linlsh are mon‘ 
rapidly (h'stroyed tlian hard cloths; those hnished 
with oil (»r lanolin are less resistant than plain 
tlnlslu'd clollis. Tli(‘ Ihret' atmospheric factors: 
moisture', o/oiie, and actinic light luiV(' lM‘('n inv(*stl- 
gatc'el se|»aratcly. Ozoiu' cause's Du' ti'iiderlng of 
wo(d but elo(‘s not )ii‘odiie(' the peculiar hardening 
and loss of woolly character XNhich has Ix't'n nole'd 
In Da' cjis(* of tlu' cloths ('\)M>s(‘d to almo.spla*rl(^ 
Inllia'iU’i's; monever, chromium siilts have no pro- 
ti'ct lv(' (‘ffi'ct against ozone On tlu' <Uher hand, the , 
(h'SirucDve (‘ffecis uiah'r ln\ estlgat ion may Im' re'pro- 
dueed exjictly by ('xposun' to the rays of a (juartz j 
mercury lami», so that t la' dest i uet i<in is attributed j 
to tla' action of i\etinie light. MMie pre'si'nce or j 
abs('ia*(‘ of moisture' apjx'ais to have' no elfe'ct upon i 
tla* result. M'he eh'te'i’iorat ion, whh h lake's the fe)rm ' 
of a CiUiipli'te eh'st met l(Ui of the* imp, is lu's! 
nu'asure'd by the strength of Da' bluivt re'acllon 
slaewn jD’ti'r e*\tracting the cloth with 1% sodium 
carbonate for 1 hour at (K) '- ('. MMie attacke'd j 

wool also shows an Inci'ense'd alllnity for McDi\le'n<' [ 
llha*. (Miromlum oxide Is tlU' most powerful lave | 
tccllve agent and should be' )>re'sent to the amount j 
(»f about 1'V, <d’ the dry Me'ight of the wool. It | 
should be applU'd in the form of a chromium salt j 
of an organic acid, c.e/. a solution of ehromlum I 
acetate' at ;5° - r>° U. (sp. gr. J OU VO.M). ,T. F 11. 


M'(hkI; rroxhudtv (Uidlffsis <>/ - . "W. H. Doit*. 

,1. Tnd. Kng. (Miem.. llilti, 11, .VtU 
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The iH'iizene aial alcohol e'xtracis were* determined 
b.\ extracting the dried wood (in the form of saw- 
dust) for () lirs. sucevsslvely with in'iizene and 
alceehol. The wood x\as then diieel again and 
Imileel for ,‘l hrs. with water to obtain the water- 
soluble const itue'uts, and next boih'd for 1 hr. with 
3% sexUum hydroxide solution. The washeel 
remaining after these' ti'eatments was, while still 
moist, tmnsferred to a Bask and the cellulose deter- 
r 


mined by a modification of Cross and Bevan’s 
method. The chlorination was carried out in vaouo ; 
the air was exhausted from the flask and chlorine 
then admitted slowly, the rate being Judged by 
bubbling the gas throiigli a wash-bottle. The flask 
was cooled in a balh of water and the flow' of 
chlorine slojipe'd wMien the witurution point was 
reaclu'd as iiidieNited by the gas almost ceasing to 
bubble through the wush-liottle. Lignin W'as deter- 
mined by Kdiiig's method; in tlm case of Die hard 
w'tmels this nicDioel ajiiK'ared (o fail as show'ii by 
the low' lesiihs ejblalued. (!utin was not found in 
apinwiabie amount. ~-W. P. S. 

Pmknts. 

(las ha(js or coutaiuers; Manufaciuie of hydfotjen 

or other and sheets apyHeahle there jor. C. 

Dreyfus, London. Eug. Pat. ]2(>,ol7, I'M.! 2.10. 
(Apid. lS,03ti/10.) 

Sinm.s of non-fibrous cellulose*, such as that pre- 
l>an‘(l from viscose, are iisi'd for the construction 
of gas hags or containers, for wliich puri>osc the* 
ccllulo.s(‘ she'd s arc applied to or attaclmd by 
aelhe'shcs or oilier me*ans to carriers or suj)purls of 
te'Xtlle fabrics, cords, or paiH*r. The container 
CO in I rest'd of cellulose' slu'ets may be* encle)se'd in an 
oute'r ceuilaiiH'r of coDe>ii or otlu'r fabric and tlie* 
bag mav be coate'el with eeil or e)lher varnish. 

—.1. l\ P>. 

At tifieial-sdh uaste; I’lealinij — for spin.iiny into 
yam. SionmiK/ undoiion-inohair yarn. 

W. IL D. Hall, Narberth, Pa , (it) W. It. D. ILDl, 
Assignor to S. F<'aDie'r Co. T* S. Pals (ai 
ami (lo i jm.o.ip. AiijiI., 2ii.ti.i8. 
(\) Au'iii ici.\L-.sii,K waste* is ke))l in a comlil loning 
room until it has the resjuiivel lueusture* conte'iil amt 
prior to Its re*mo\al freuii the' room is tie-ale'el wiDi a 
subsfaiie-e* to pie've'iil loss e)r nbsorpDon e>f moist ure* 
outside the* reK>m. (iP Arl iticlal-silk waste*, coiuli- 
lloiu'e! as in (\). is tre'ute'el with (lo To ,', of a 
ve'gelubU* (»il to pi'e've'Ml Du* absorption of moisture* 
ami ble'Ueh'tl wiDi Wool for the* jirodiu t i*iii ot 
arlilidal mohair.- 1>, AV. 

l<andi(st and n o>)d nasle: Mannfactui ( oj (ihron^^ 
pulp sfutahle jor papv) niahiny Jtvni - C. 

\au We'ssom, Ploe'mciulaal, Holland. Lug. Pal 
117. USd. 27 (i.ls (Appl Inl. Conv., 

2:! 12.1o. 

Svwnisr, e)r (>Die*r wood waste pre'viouslx reduced 
to the iuH'iU'ss of sawelusi, is moistened with a 
, re'gii lull'd eiuantltN of waiter not excee'ding tlO'/o of 
! Die* di\\ weight of Die* wooel and fed by a scre'W' 

1 e onve'vor into a grineliiig mill in which it is ground 
I to a lUnons pulp which is nut in a pasty condition. 

: MMu* leeait gi'iicrati'il in the grineliiig mill should be 
sudi as to lalse Die pulp to a le* mix' rat ure not 
e'xcce'eling POo (' ami lo e\aporate the* molstiux* to 
sucli an evlcnt that a fibrous pulp is manufucture'd 
containing not more than .‘It)';,, e)f moisture. 'The 
luilp is discharged from the mill to a eyckme 
se'jiarator, whieli cords the mass ami re'movcs the 
cxce'ss of vapour, and tlicn passes into a sorting 
apparatus whlcli removes the unground particles. 

-J. F. B. 

Paper sttteh ; ltem(n'al of printers' ink fiom , 

and the preparation of paper pulp. \V. Clark, 
London. From JesiH'rsen l’ai>er Co., New’ York. 
Kng. Pat. 12ti,87t), ai.8.18. (Appl. 14.170/18.) 
Waste printed paper, such as now’spaix'r printed 
with an ink containing a mineral oil vehicle, is 
treated in a lx?att*r with finely screened milk of 
lime In the proportion of about 50 lb. of quicklime 
to 1 ton of paper. The beating Is continued until 
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tht* minerul oil contululiig the pigmeut rises to the 
surface, whence it Is rc'uioved hy washing through 
rotary sert'iuis. The treated imlp may Ik‘ neulraliwH^l 
befoi’e sizing by the addition of suli>luirlc aeid. 

.1. F. it. 


Papn' rndJiuift macitiurs. W. H. Dixon, (irinislo. 
Eng. Pat. llMi.ltpi, 17.12.18. (Api'l. 21.01J>/TS.> 

Tm; si earn generated during llie drying (»f tlie jjaper 
as it passe.s over the drying eyiinders is uilhdrawn 
Ihrougii pilM-'s, tubes, or ehainlHU's dIsi)osed witiiin 
the siaiees or iM)ekets fornu'd indwtiui tiie felts aial 
the iiaper, the vapour being asiiirated l)y means of 
a fan eonueeled willi tlu‘ tuU*s and discliargetl al a 
lioint remote from the maeliiiu*. -J. F. I*.. 

Paper pulp: Process of trealuuj \si:iU!f\ — . ,1. A. 
De Few, Montreal, ('amida F.S. Pal. l,oOO..‘jrM, 
15.4.11). Appl., 25.0.17. 

I’APEii Stock is treated in the leading engine with 
.sodium aiuminato and sei)ar.Uely with rosin soap 
solution eoiilalning free resin acids in the colloidal 
state. -J. F. P. 

Vellulose solutunis; ^^qunUuff uo::les for use iu (he 
manufacture of strips and the like ffom viscos( 

or oih{‘r similar . Foiirtaulds, Ltd., T.«ondon, 

and .1. E ('riggal, Fov(*ntry. Fug l‘at. 127,1.55, 
::i.7 IS. (Appl. I2,5i:!/is.i 

Conditionuu/ and dryintj maihinr [for pain tic] 
T. Andrew, 51aneh(‘ster. t’.S. Pal. 1,.;()5,000, 
l>.r).10. A])pl., li.4 17. 

Skk Kiig. Pat. 105,780 of lOPI; this .1 . 1017, (UO 

Celluloid suhstitutc Lug. Pat. 127.181 »S(’o XV. 

Jjtffuo-tannnia malciials. f S. Pats. 1,2Uo,17h 7. 
See XV. 


VI. BLEACHING; DYEING; PRINTING; 
HNISHING. 

Iilicniif Of (ottoii uilli !!( u pin ni 'iP : f iiflucni c 
of soinr salts on . .i Pdesi'Ueii. (L \V. O’lU'gau, 
ami A PlimtUKlijk. I’loe. K. AUad. Wclenseli., 

1010 , 21 , so;i-oo!;. 

Tin: action of \arious s.ilts on the dicing of cotton 
wilii Petizoiairjnirin 4P. at C. lias lieen investi- 
gated. In a .series of salts of similar metals (alkalis 
and ammonium; magiussium and the alkaline-earth 
iiK'tais; zinc, cadmium, and imuvury; iron, man- 
ganese, nickel, and coiialL) I lie iin'cljiitai Ing power 
is not (NTiinected directly with tin; atomic weiglit 
•of the elements but 'with a peculiar clieinical pro- 
perly, for instanci' the electro-aninlty ; aiijiareiitly, 
liowever, some other property is also involved, in 
all cases, tlie (luantlties of salt necessary for tlie 
exhairstion of the dye-bath are much greater Ilian 
the equimolecular amount.s.— II. W. 

Patkm’. 

Bleaching te.riiie goods; Apparatus for . F. 

TUtsch, Winterthur, ►Switzerland. Fer. Pat. 
:i00,974, 3.10.17. 

The material to be bleached Is placed within a 
vessel surrounded by an outer jacket, and the 
bleaching liquor is circulated through the material 
by means of pipes connected wltli the Inner vessel 
at the top and bottom. Automatic valves are flxe<l 
on these pipes and are so adjusted that when the 
desired pressure is reached In the Inner vessel, 


the excess liquor passes through tlu' valv(‘s Into 
the outer jni'ket. Tlic jacket siauv thus serves as a 
liealing cliamber, a riwrvolr for the hhaiehlng 
liquor, and an e\paii<ion elianilM'r. -L. A. F. 


VIl.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

\ilnc acid: Pommereiu! ovidation of ammonia to 

F. L. Par.vons. ,1. Ind. Lm*. Fhem., lUlJ), 

11, 511 552. 

A si u\i\. lilstorica! and modern, is given of pro 
cesses whidi lane beiui suggested or adojiled for 
the oxid.dion id' ammonia to nitric add, A most 
sat isf.iclor\ coincMcr consists of a lircbrlck-lIiuHl 
(\limlor ((»ntalidng ]ilatinum gau/.c arranged in 
four superimposed (\\ limlriciil la.\crs: the gauze i.s 
of 80-mesli, t)002(» in. ^^irc, ami is 13 in. wide and 
113 5 in, haig q'li<‘ (onvertcr has a i-apaelly ol 
alMUit 2 5 tons of IDD'V nitric aehl ]H‘r day, Ua‘ 
etlieleney ludng ovi'r tiO';;, willi a gas How of 2Ut) euh 
ft. iM‘r min of 10 to 11 ‘V. ammonia -air mixture 
Fresh gauze mast be activated wlaui lirsi used by 
exposing It for siane liours at 80tF(3 to rallier rich 
ammonia-air mixture. 'I'lie litail of react ion sup 
idles ail tlie heal reipilred, and, onci' started, tin* 
reaelloii will eoulium* wlllioul Inlerruption for 
monllis If fh(‘ eonvi iti r is supplied with a jiiire gas 
mixlun*. TIa* elilid’ eatalMIv polf^ui to be avoided 
is pliospbliie; iron oxide and oil al.so interfere With 
the aetixity of tlie platinum; aeet.vleue is not harm- 
ful, whilst e\aiiogen and hydroe.vanie acid are 
o.xldi.siMl to nlti’ic a<id as readll.v as Is ammonia 
llsidf. At the present prlei* id’ ammonia, nllrle acid 
of 30'-^ P (sp gr I 3::) can be mad(‘ by tlu' ajiparatus 
as elieapli as irom sodium nit rail*, and, W'llh a 
small drop in I la* }>rlee of ammonia. eonc(*nt ruti*d 
nitric aelii also lould m.adi* i ompi't it Ively by the 
oxidation proees*^ W. I‘. S 

Acnl sails of dtinisic acids: Itcan angement of — — 
in aiiiicoiis sidniions iiilo noi mul (neutral) salts 
and ficc acids II 'I'. SabalK.seldca. Per., ItHt), 
62, 507- 581. 

Focu Kinds of exjM'rimeiil h are ilcseribed xvhieli 
lu'ovi* Halt acid salts arc convi'iled to u greater 
or li*sser exh'iit in mim'ous solullons inio normal 
salts ami tree acids. 1. Dialysis. T’lie dill'UHates 
of solid ions of soillum and potassium blsulphates 
contain an excess of free suljdinrle aeld, and tlie 
dilUisatc of jHilasslum liydrogeii eamphorale an 
excess of the normal salt. II. Frystalli.sat loii. A 
32% solution of pota.ssium blsulpliatc, left at 
Jj°— Kf^F. for a lew daxs, ileposlts neutral crystals. 
A 50% solution of tlie acid sodium salt, left at 
5°— 10'^ F., gives iryslals (‘onlalning 01-75% of tiu* 
normal salt (P-elmical sodium hisulpliali* always 
eoiitain.s .some noimal sail). PolaHsium bJeam- 
pliorate .solution deposits eampliorle acid. 111. Pre- 
cipitation witli alcohol. A solution eonlfilnlug 
20 grins, of tc<-hnicai .*-odium bisullihate In 50 c.c., 
mixed with 200 c.c. of alcoliol. gixes a precipitate 
of pure sodium sulpliale, leaving only 4-2% of till* 
acid sail la solid ion. IV. LI her extracts free aeld 
from sidulioijs of i>olassiiim lixdiogeii camphoraU*. 

-J. F. W. 

(Uirbonalc- and cliloiidc fusions. P. Niggll. Z. 
anorg. Flii‘m., 1010, 106, 12(;— 142. 

Sodium and i>otassinm carbonates form a contiuuoUH 
series of mixed crystals witli a minimum melting 
point at 712“^ F. with 4f> mol. % K^CO^. The temaiT 
syskuu, Naj, 0 O 3 ~KjjCOj,-“ 0 aFOj,, has been studied 
and the results an^* represented on a triangular 
equilibrium diagram. An Investigation has also 
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been made of portions of the system, Na^Clj— 
NajCO.-^CaCOj—t^aCL, Including? the binary sys- 
tems CaCIj— ("aCO,, I*hfi/>L-”Na,COj,, and the ter- 
nary sysUmi NajClj—NajCOg— CaCOj. The results 
are rc'prmMifed dlagrarninatlcally and their petro- 
lofirh'al sl^fiiifieance is dlscn.ssed. (S(H} also J. Chem. 
Soe., .TiJly, 1919.)-E. II. R. 


Pf/riflitK: in ammonium nitrate; studies on the 

official method for [the determination of] . 

R. M. Ladd J. lud. Eiik. Chem., 1919, 11, 652-555. 

TiiE aiiihiffulty of the directions for carrying out 
f]j(‘ odlrhil (IJ.S.) method Is discussed and the fol- 
lowing })roc(‘dure Is n‘commended In order to obtain 
(y>n<*ordant resulls by the process. A solution of 
250 grms. of the sample In 300 e.c. of water is 
iieutnilised with sodium hydro.vlde solution, using 
m(‘lhy] orange as indicator, 15 c.c. of 10% sodium 
hydroxide solution is added and the mixture Is 
<llKlilIed (without a condenser) Into a flask contain- 
ing 300 e.e. of sodium hypobronilte solution beated 
at 70® C. (sodium hydroxide, 100, bromine, 25 grms., 
and water to 1 lltr<‘); Ibis flask is connected with 
a (omhmw'r and n'ceiver containing 25 c.c. of A710 
sulphuric acid. 03ie distillation is continued until 
100 c.c. of distillate has collected. At first the 
healing slionld Ik' slow until the ammonia has been 
<lriven off and d(‘coinposed by the hyi>obromItc; 
the hypobromlt(‘ solution may then Ik? heated to 
boiling. The conttuits of the receiver are titrated 
with A/10 sodium hydroxide solution, using methyl 
orange as indicator; phenolphthalein is then added 
and the titration continu(*d until a red (‘oloratlon 
jMU’slstH for 30 NIK'S. The dltference Ixdween the 
two titrations Is multiplied by 00079 to obtain the 
amount of pyridine In grms.— W. P. S. 


Ammonium (tiluate. II. Ammonia ami sdicofot'mic 
acid. R. Schwarz. Per., 1910, 62, mi- 000. 

SiLioorouMic anhydride (dloxodlsiloxane) made by 
leading silicon-chloroform vaiwur into water, re- 
acts with ammonia solution according to the 
equation, SlJI^O,4-4NII^OII-2(NlI,)2SlO,-f21I^-f- 
H 0. This Is analogous to the effect of the caustic 
alKulls, but In the case of ammonia the evolution 
of hydrogen Is not violent and most of the silicic 
acid pr(‘sent in the parent substance as an impurity 
reiimlns undls.solved. 'Phe reaction nft'ords con- 
llrmatlon of the existence of ammonium silicate 
stable In aqu(H)us solution (w'e this .7., 1917, 135). 
(See further, J, (diem. Soc., .inly, 1919.)— ,7. (\ W. 


Mineral U'atrrn and hnnes; Detennination of iodide 

in . W. F. Itaugliman and W. W. Skinner. 

,7. Ind. Eng. (diem., 1919, 11, .5 <k)— 5tkS. 

d'uE i>ermanganate metliod gives accurate results 
under the following conditions. A quantity of the 
water or brine, containing not moiy‘ than 01 gnu. 
of iodine as iodide or more than 10 grms. of total 
.salts, is adjusted to a volume of 100 c.c., t)oIled 
with sufliclent sodium hydroxidi' and sodium car- 
l>onate to precipitate the lime and magiu'.sia, and 
Altered. The filtrate is neutralised with dilute sul- 
phuric acid, 1 c.c. of 4% sodium hydroxide solution 
Is added, the mixture heated to boiling, treated 
with an excess of potassium iiermanganate, and the 
heating continued until the pr(K?lpltate coagulates. 
After cooling, the excess of i>ermauganate Is 
destroyed by the addition of alcohol, the mixture 
then placed on a steam-bath to allow the precipitate 
to settle, and the latter collected on a filter and 
washed with hot water. The filtrate Is treated with 
1 or 2 grms. of potassium Iodide, acidified with 
hydrochloric acid, and the liberated iodine titrated 
with standardised thlosulg|)ate solution. Thhe num- 


ber of c.c. of thiosulphate used is divided by 6 to 
obtain the quantity corresponding with the Iodine 
originally present in the sample. If bromides are 
present and it is desired to determine the bromine, 
the Iodine may be separated by distillation with 
ferric sulphate. A ijortlon of the sample, contain- 
ing not more than 0*1 grm. of iodine, is adjusted 
to a volume of 75 c.c., neutralised or rendered Just 
acid, and distilled with the addition of 2 grms. 
of ferric sulphate. The distilled Iodine Is collected 
in 10% potassium iodide solution and titrated with 
thiosulphate solution.— W. P. S. 


[j^ilica.] The si/ston SiO^. A. Smits and K. 
Bndell. Z. aiiorg. Chem., 1919, 106, 143—148. 

To explain the cristobalite portion of the SiO, 
equilibrium diagram, the autliors assume the pre- 
s(*ncc of fliroe pseudo-comiKineuts, of which two are 
supposed to lie In /i state of Invariable equilibrium. 
(See also .7. ('Jhem. Soc., July, 1919.)— E. H. R. 


Phosphine; Thermal decomposition of . M. 

Trautzand I). S. Bhandarkar. Z. anorg. Chem., 

1919, 106, 95—125. 

The dceomiJOslUon of phosiihine, IPII,- is 
a reaction of the first order. Aliove 945® C. the 
reaction Is quite uninfluenced by the walls of the 
containing vessel (glazed poreelain was ns(‘d) and 
proceeds as a pure gas reaction. 77elow tills tem- 
liorature the influence of the surface gradually 
Incrc'ases and below about 720® C. tlu* reaction Is 
purely a surface one. (Sck? also .7. Chem. Soc., 
July, ]919.)-E. 17. R. 


Charcoal: Adsorption of electrolytes hy — P. 
Rona and I.. Mlehaelis. Biochem. Zeits., 1019, 
94, 240— 200. 

See j. Chem. Soe , 1!I19, 11., 209.— J. (’ 17. 


Iodine solutions. V<m Kaiifmann aud J^ewfite. See 
XVII. 


Pa JEMS. 

liiilphuric acid: Pioccss for condensing the acid 

fumes evolved during the convent ration of . 

Chance and Hunt, Ltd., Oldbury, W. A. S. 
('alder, Birmingham, and C. A. O. Fox, Ijanglev. 
Eng. Pat. 120,320, 9.12.10. (Appl. 17,757/10.) 

By means of a constriction in tlie main or pipe, 
the gases containing the acid fumes, while at a 
temi)erature between 95® and 135® C., arc caused 
to travel at a speed of at least 20 or 40 ft. per 
second witli or without change of direction, resi>ec; 
lively. By thus increasing the velocity of the* 
gases, the sulphuric anhydride content may be re- 
ilueiHl to 1 grain per cub. ft. or less. The con- 
strietion may consist of a lube of smaller diameter 
than the main or it may be formed by inserting 
rods of glass etc. or other packing into the main at 
a suitable point.— W. E. F. P. 


i^ulphuric acid; Pre heating apparatus for use in 

the catalytic manufacture of . W. J. 

Mollersli-Jaekson, I.<ondon. From Bombrini 
Parodi-Deltino, Rome. Eng. Pat. 120,396, 1.3.17. 
(Appl. 3004/17.) 

In the manufacture of sulphur trioxlde by catn lysis, 
the gases to be treated are caused to pass through 
a system heated by the gas which has already 
reacted, or/and by external means, before proceed- 
ing to the reaction chamber.— -W. B. F. P. 
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Bulphurio acid; Manufacture *of . Q. Taylor, 

Hotborham, and B. K. Scott, Famineham. Ena. 

Pat. 127,047, 27.3.17. (Appl. 4397/17.) 

The oxides of nitrogen required in the chamber 
process are pnxiuced by passing the air going to 
the pyrites burners through flame arcs or through 
a “ Kilbuni Scott” thrce-plia.s(' alternating current 
electric furna(*e. Alternatively the air containing 
sulphur dioxide may be treated as it leaves thi‘ 
burners, or if the content of sulphur dioxide is 
high, a suitable tpiaiitity of air ('ontaining oxides 
of nitrog(m may be added at a i)oint between the 
burners and the gas faii.—S. S. A. 


l^ulphuric acid [0H%]; Making — . II. M. WelK‘r, 
East Orange, N .T., Assignor to Ellis Foster (\). 
U.S. Pat. l,29J,;iO(5, 14.1.10. Appl., 23.(>.17. 

SuLPHunic anhydride is led into tX)oled and .stirred 
100% sulphurb* acid until at lea.si rt% of the 
anhydride has l>een absorbed: dilutee sulphuric aci<l 
is then added to tlu? i)rodue| until the acid is of 
the desired strength, i.r., 08%. In this way the 
diflicultiea eiicounteml when sul[>hur trloxid<' is 
passed into weak acid ar(‘ avoickal and iron vessels 
may be used without danger of attack of th<‘ metal. 

-L. A. (’. 

Nitric acid: Mattufacftoc of hwhlf/ conccaiiatcd 

. E. II. Maxted and T. A. Smith, Walsall. 

Eng. Pat. 12(),70l, 111.2.17. (Appl. 2420/17.) 

In the manufacture of nitric acid by the inter- 
action of liquid nitrogen peroxidi* or trioxide with 
water and excess of oxyg(m tit practically atmo- 
spheric fuvssure and temi)erature, a large exces.s 
of the oxide of nitrogen is t‘ini)loyed (to eflV<‘t tlu' 
disphiceiiieiil of e<jullihrium of the reaction 
towards concentrated nitric acldi, and the excess 
is afterwards removed by distillation. Hy employ- 
ing f) and 7 times t!ie theoretical quantity of nitro- 
gen peroxide n'quired by th(‘ water present, nitrh* 
a<‘id of 00 and 01.'»% concentration, respect ivady, 
is {d>taln(‘d. (Keferenee is dins ted, in pursminc- 
of Sect. 7, Suh-s(‘ct 1, of tin* Pattmts and De.signs 
Act, 1007, to Eng Pat. 1:115 of 101.5; this .1., 1010, 
r>:t7.)— W. E. F. 1*. 

Ammonia ; I*ro('( ss for the or td at ion of — . Pro- 
duction of iii!7 0(/cn-o.r]f(/cu compounds and appa- 
latus therefor. Catalf/sts atid the manufactuic 
thereof. II. 1*1. F. (loold-Adams, lioiidoii, .1. H. 
Partington, I.fjstock Gralam, (Miesliirc, and E. K. 
Kldeal, Loudon. Eng. Pals, (a) 120,710, 

(R) 120,717, and (c) 120,715, 21.2 17. (Appls. 2718, 
2740, and 2740/17.) 

(a) a Mix'll. UK of ammonia and air is ])as.scd ov(*r 
heated chroiidum oxide pnqiared by gently igniting 
ammonium ('broniat(‘ or bichromate, (r) The tem- 
perature of the catalyst (preferably elwlrically 
heated platinum gauze) employed in the production 
of nitrogen-oxygen eomiiounds by oxidation of 
ammonia Is gauged and regulated by comparison 
with a standard source of light, (c) In the pre- 
paration of catalysts such as are employeii in the 
oxidation of ammonia etc., the material is pre 
cipltated in a llnely divided state, preferably by 
means of ammonia, and the precipitate Is washed, 
partly dried, and extruded through dies to produce* 
rods, threads, or lilauients which are subsequently 
broken Into pieces of suitable length.—W. E. F. P. 

Nitric acid; Production of concentrated from 

ammonia. B. B. Maxted, Walsall. Eng. Pat. 
127.343, 26.4.17. (Appl. 6867/17.) 

The ij^oducts obtained by the oxidation of ammonia 
are aubject^ to fractional condensation In two or 


more stages. The first stage, In which the bulk 
of the water is condensed, is oarriotl out between 
50®‘C. and lOO’^O. (e.g. 60^0.), and subm'quent 
stages are elTected below 0® C. (e.g, -10^0.). The 
condensed products are separately coucentrattHl. 

-S. S. A. 

Ammonium nitrate; l^roccss for the manufacture of 

. F. A. Freetli. Great Crosby, Lancs., and 

11. E. Coi'ksedge, London. Eng. Pat 12(1,678, 
7.2.17. (Appl. 1SS8/17.) 

A .soLi rioN of ammonium sulphate and sodium 
nitrate of .suilable coneeul ration is livated to pro- 
dnet‘ a preeipilale of sodium suliihate and n mother 
liquor saturated witli ammonium nitnite, smiium 
nil rale, and sodium sulphate. Afli‘r separation of 
th(* priM'lpltiite, tin* solution l.s diluted with sutll- 
eient water to enable I in* sodium salts to remain 
in solution at a pn'di'leriniiu'il lower tempendure, 
and tin* Ibpiid Is llu*n ('ooled lo this tianpt'rat lire 
to efleet till* <lep<>sltiou of ammonium nltrati*, wlileli 
Is .s(*parale<l ami wasluMl. q'lie mother Ihpior is 
then coneeiil rated to llu‘ original streiiglli be fort* 
dilution, when tiuaiil it ies of ammonium sulphati* 
and .sodium nilralt* etiiiivalt'nt to llit‘ ammonium 
nltralt* rt*nio\t*d an* addt'd, and Hie evelt* Is 
rt'peated. W. E. F P. 

Ammonium sulphate; Munufaetine of . N. 

Wilton. Hendon. Eng. Pat. 127,508. (Aj)pls. 

8812, 28.5, and 10,152, 25.(;.TS.) 

Acid ammonium sulpliate from Hit* .saturator Is 
drit'd in a eenirifugal li.> dro-exi raelor, and then 
Irealt'tl In Hit* inaelilne with a saiurattal, or almost 
saturated, sllglitly ammonlaeal solution of ani- 
inoulum suiphalt*. prepfinal by bt'allng a (pnintlty 
of aninioiiium sulpliate litpior from tlie saturator 
with Hnu*. ab.sorblng Hit* ammonia protlueed in 
water, ami adding siillleleiil of tills solution to tht* 
drainings from tin* siilpliatt* plant to obtain an 
alkalinity of alK>ut l/o, which Is sulllelont to 
neutralise tin* acidity of Die enide crystals, q^ie 
n(‘eeKsary tanks, ammonia producer, and centri- 
fuge ma> be built as part of Hie ammonium sul- 
phal<* plant, or may bt* const nictial Indeix'ndeiiHy, 
and made available for use in (*onn(*etlon with 
plants situated at various works by being mounted 
on a snitabh* wln*eled vi'lileli*, the engine of which 
is also us<*d lo drive the eeiitrifuge. — S. 8. A. 

(ll/anoi/en compounds and/or sulphur from spent 
oj’ide; Recovery of — . W. Anderson, lielens- 
burgh, Dmnbarlon. Eug. Pal. 127,128, 15.0.18. 
(Aiqd. 11888/18.) 

Si’KNT oxide is elinrg(‘d Into a centrifugal maelilne, 
which may be of the hydro-extractor tyjM*. With 
the centrifuge in motion, stixain Is iiassed through 
the material, and i»arlly eondeiisiiig, dissolvixs the 
thiocyanates and other water soluble matt(‘rs, 
which an* rei'overcd from the liquor by erystalllHa- 
Hon. q'tie material is then treated with (*arboii 
bisulphide vajiour, or with a mixtiin* of the vajiours 
of c*arl)on tiisiilplilde ami benzene, logeHi(‘r with 
.steam, ther<*b.v extr.ietlng sulphur, which Is n*- 
covered from its .solution in the eomlcnsed liquid, 
by evaporation of Hie solv<‘]if. Further treatim*nt 
with ammonia vajuuir dl.ssolvt's ferrocyaiildi*, and 
the ammonium ferrocyanhh* produced may be re- 
cov(*red as such or eonvertisl into Hie sodium or 
IHita.sslum .salt. The residual iron oxide is avail- 
able for furtlKT use.-S. S. A. 

kiodtum nitrite; Manufacture of . J. Grayson, 

Huddersfield. Eng. Put. 327,183, 31.10.18. (Appl. 
17,814/18.i 

Nitrous fumes and nitric acid are converted to 
nitric oxide by treatment with aulphur dioxide. 
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For example, sulphur <lioxI(le 1« 
retort in wl.lrti nllrl.,’ aol.l la Ih'I.W l"-o«lnct;J '-y '^e 
action of Hiilpliurlc- acid on ‘ f;''' ‘ a a 

Icavini? the n^lorr, tlie gaws are jjassed through a 
eoiulenser to remove Milidiiirie aeld, 
in MTUhlKU-H tirst with water aial 
solution of N^)da ash to remove sulphiii dioxide. 
Mr Ih then admit te<l to obtain a mixture 
approxiFuaf.'Iy tlH‘ eomposltion N,t).. and this Ir 
j.hiorlMwi in a coneeiitrated soliiti.m of soda ash, 
whieh is sfre/igthemsl as the reaetion iiroeeedR in 
order to oltlain ii eoneentrated sointion of sodium 
idtrite fret' fi'»m ^txlinm nitrat«‘--S. S. A. 


raJciina huiinchluiitr and />/of/.vx l<n mnhuut 
name A li«)ftmaii, Hrookl>n, and A. II. Krtipff, 
Kew (iardt'Ds, N.Y. T.S. Pat. l,2Ss,.>7, J4.lli.is. 
Appl., JO.U.IS. 

A 1 ‘iionrrT is iFrepanal hy nii.slng logt'tljiT, fn'sh 
ealeiuin h> poeldorite, ealeium hypoelilt)rlt(‘ partly 
eonv(‘rted into ('aleium eliloritle hy heating in a 
eloH(‘d <'onlainer to aistiil ri(P(\ for t -o weeks, 
and ealeium liypoeldorlte partly etmverted intt) 
ejileluin eailxmatt* hy ('\posur«‘ to air lor J 
\V(‘eks. 'riit‘ prodiiet contains appioximately <1.7", 
of (‘alelum li\ iioelilorlt(\ o"/, of ealeium earhonatc*, 
and .'{tl'\', of ealeium (‘hhuitlt'. It is neltlier tlusty 
nor slieky and is td’ sidtaidt' <iuality as it'gards 
eoiitc'Ut of aetlvt' elilorint', moisturt*, and Insoluhk' 
malltM’ for nse In the puiitiealitm of thinking watt'r 
ami for ollu'r i»ur|M»s('s.- S. S. A. 


than the dioxide. The mixture Is treated with 
sulphur dioxide, with agitation, and the resulting 
liquor is separated from the residual ore, heated, 
and electro lysed, whereby manganese dioxide is 
depositiHl at the anode, and sulphuric acid, sub- 
stantially free from manganese. Is produced. By 
making the electrolysis discontinuous as to the 
anode, desirable physical properties in the sepa- 
rniotl manganese dioxide may be produced. 


Sulphur hunihif/. Pratt Engineering and Machine 
(*<), Atlanta, (la., As.slgnees of (4. F. Hurt, New 
York. Eng. Pat. 118,007, lO.T.lS. (Appl. 
lE-Yll/iS.) Iiil. Ponv., 11.7.17. 

Skk TkS. Pat. 1,2.‘^0,783 of 1018; this .7., 1910, 135 A. 


Alumina: Vruducing crystalline . Norton Co., 

Woreesler, Mass., Assignees of R. IT. White, 
Niag.ira Falls, N.Y., TT.S.A. Eng. Pat. 118,000, 
11.7.18. (Appl. 11,.37!>/18.) Tnt. Conv., 18.8.17. 

Skk U.S. Pat. 1,200,1 II of 1018; this .7., 1018, 515 a. 


[luminiiun compounds : Piorcss of producing . 

(). Itavner and V. M. Goldschmidt, Assignors to 
Del Nor.ske Aktieselskab for lOleklrokemlsk In- 
dn.sirl, Norsk Industrhllvpotekbank, Christiania, 
ns. Ikit. 1,302,8.52, 0.5.10. Appl., 10.3.17. 

Shr Eng. Pal. 113,278 of 1018; Ihls J.. 1010. 133 


llydro/liuti ic acid and salts thereof: Production 
iff — IP s. Slu'iwln, East St. T.onis, III., 
Assignor to Vliiminiiim Co. of .\meii<*a. Pills 
hiirgh, l‘a. 1 S. Pat. 1,301,325, 22 110. Appl, 
28.7.15. 

lI^DUOM.roHK’ acid Is pa.'*s<'(l through wnti'r, and of 
Iht* unah.^oihcd port ion i>ait at least is ahsorhed in 
a Ihiuld (oiilaiiiing a base. All tlie operations are 
eoiidueled umU'T reduced pressur<'.- W. E. F. 1*. 

Kodiuia and potassium sails; Pioci ss oj separating 

. C. G. Leouis, Uoeky Ford, (‘olo. V S. Ihit. 

1,302,037, 0 5.10. Al>pl , 11.0.18. 

.\ MiXTCiJK of sodium and ]iotasslum hydroxides, 
free from earlionates and sulphates, Is tn'ated with 
a ehhu'ide pixidiielug reagent, amt th<‘ polas.^ium 
elilorlde formed Is se|taratc<l from the solution 
«)htalm‘d. S. S. A. 

Potassi If m sails; Pioci ss of u'CO\ ct fmf - — fi'ton 
saline mirtinfs conlainiiut (he safttr. .7 if 
7tee\e, Sjilt l.ak(‘ ('itv, Ctah. V S Pat. 1,*:0I,007. 
20 5.10. Appl, 20 0.18. 

liOW-oinuK potjisslum salts are digested in a hot 
solution of magm'sium ehkuide, whieii elTects 
.mdeetix'e .sidution of the iiotMssium salts, 'riu* litiuor 
is liltered fii)m the uudis.solved salts and <-ooled: 
eanialllle is preeipltated and Is suhseipu'ntlj 
treated for the reeo^erv of jiolassium diloridc', 

- S. S. A. 

Ammonium perchlorate ; Mannfadute of 

E. <5dletl. Christiania. Norway. PS. Pat. 
1.303,107, 0.5.10. A]»pl . 11.11.18. 

SouiT'M ]»erehloi’ale is treated with ammonium 
nitrate, and from tlie sodium nitrate whieli results 
ammonium nitrate l.s ivgeiierated hy the nelloii of 
ammonium hlearhouate.--S. S. A. 

Manaanese : Process of e.rti acting , and of 

moking sulphuric acid and manganese diojoide. 
G. D Van Arsdale and C. G. Maier, New Y’ork. 
U.S, Pat. 1,304,222, 20.5.10. Appl., 18.4.18. 
(JROUND manganese ore is suspended in wmter, and 
acid Is added to dissolve oxides of manganese other 


\mmoniuni nitrate; Manufacture of . F. A. 

FiX'eth, Sandiw'av, and II. E. ('oeksedge, T.ondon. 
P.S. Pal., 1,301,017, 15.4.10. Appl , lO.O.lS. 

ShK Eiig. Pat. 120,078 of 1017; pr(‘e('dlng. 

liase-ejThanging bodies; Ptocess of making - — . 
G. Umlorf, lamdon, Assignor to Tlie Pi'rmutit Co., 
N('w York. P.S. Pat. 1,301.200, 20 5.10. Apj)!., 

21 12.10. 

Sh: E!»g. Pat. 108,773 of 1010; this .7 , 1017, 1017. 


f'hloiine; Petna ss for Ifie eilKnlion of , P. I.. 

Ilulin, Gn'iiohle, PiMiiei'. Png. Pat 120.002, 
218 10. PVppI 11,807/10) Tut. Coiiv , 17.7.15. 

Sn- P S Pal 1.210,000 of 1017: this .1 , 1018, .57 \. 


(las I f a( I ions. P.S. Pal 1,201,71-*. »s'rr 1 
Sepal at inff air. P.S. Pat 1,301,027. See 7 
Piapoialion of h/es. Giu*. Pat 310, 0s2. Sec 7. 
Plue gasrs. Eng. Pat. 127,005. See IX. 


Vm.-GLASS; CERAMICS. 

Class; Dent lificat ion of . X. Ti. Bowen. .7. 

Amer. Ceram. Soc., 1010, 2, 201—281. 

M\\\ .silleat('s can ho cooIimI quite slowly without 
er\,stalli.satiou, hut MgSiO,, Al^SiO^, and CaSiO., 
erystallkse unless cooled quite rapidly; this Is almost 
Impossible with large quantities, as molten silicates 
have a great thermal capacity and low thermal 
conductivity. To i*reveut crystallisjilion of n mix- 
tuTv of Rllicates the glass must Im‘ cooled ' rapidly 
to a iK)lnt wdiere the crystallising powder of these 
substances Is negligible. Similarly in reheating 
glass if the temperature Is raised above that at 
which the crystallising power of these substances 
Is negligible, this higher temperature shouM be 


r 
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niiilnfalnod only for n brief pericKl. Devil riflca Hon 
may occur when the plass Is (‘oo1(h 1 vara lory to 
working or prior to the ilunl stirring In the case 
of optical glass. The coiniwsition of the glas.s must 
l)C .such Hiat it (hK‘s not Isvoim' siiiK‘rs.'ifnrattHl ivilh 
a!»y comiumenis at any teniiH‘ra(uve at which it 
may recinire to be malntaliaMl. The cr\stals t’ornieil 
by the devitrillcation of glass at (liis stage are 
nsmilly large. A llglit hariiim rrown (optieah 
glas.s was prevt‘nt(Ml from <levUii lying by stirring 
it at a high(‘r lemiKM-ature, but the gla.ss was Ihen 
loo iluUl for the stirring t(> lx* sjHisfaclory. 1H‘- 
vitrihoatlon wa.s due to separation of crystals of 
BaSI^O^ llhl.s ,T., IblS, IKK! and it was pn'vented 
b> reducing tlie barium content of the gla.ss, so that 
saturation with JiaSj/),^ did not oc< iir at the tem- 
perature found sat isfactor.v for I he linal stirring. 
When (lie glass iseooled from the plasti<‘ to th<‘ rigid 
state, as during blowing, drawing, easting, and par- 
tieularly when ojaleal glass is being eooled in tli<‘ 
melting pot, d(‘vilrlli(‘ation mav oeeiir through th(‘ 
separation of spli(‘rulil(\s or minute (-ryslals uni- 
formly dlsseinin.ite<l tlirougli the glass, making it 
opalescent. In most of (he eastvs Invest igalial these 
crystals arc liidymitc or crlsloballfi* Tlieir forma- 
tion is facilitated by “ mlmu'a Users ” such as 
sulphur trloxlch* and chloriuc: arscidc nets simi- 
larly \\h(‘n ill excess, and tIuorIii(‘ may do so. Tlu‘ 
crystal coustitiients of the spheriiUtes an* reaillly 
d(‘(ermlned mieroseotileally, am], If the laxit-lreat 
mont during cooling (*annol Ik‘ variisl to pnn'ent 
their formation, (lie conifioslllon of tlu' glass may 
1)0 alien'd so as to prevent its saturation at tlu‘ 
given leiiipei’af ur<*. Sphei*ulll(‘H of Irid.smile w<M‘e 
Iir(‘v<‘nled from foiining in om* glass by iMitlally 
repl.-ieing soda by potash. In reluaiting for woiUlng 
or annealintr. Hie uppt'r limit of lein[M‘raf iin* at 
\\hich d«'\ itrilica ( loll e.m occur is Iniporiaul. It 
mav h<‘ de(<*rniim‘d iiy mainfainiiig a i>i(‘ro <u’ <h‘- 
vihiMml <:lass al a eoilalii iciiiiicraturc for 1 ir., 
r'liilliii'i it rapidiv, and ('xaniiiiiiig It Tills op(‘rn- 
(iou is repealed at ‘‘U 'ci'ssively high<'r teniperntiire.s 
11111 il one is found af wiiii-li Die last liaei's of 
er\sl;ils hive disapfieared. WlH‘r<‘ ju-ael ie.alkh*, the' 
:iii)ulding of the glass slioiild lie eonduele<l al a 
ti'iujx'i'at lire slightly altove that found by tlifs 
nieliiod. When glass is reheaPaj prior to annealing, 
till' leni])eiaturt‘ must Ix' sutnei'Tit ly liigh to nmiove 
all internal sh'aiiis, and l]i(» rates of (levil ritieatioii 
and of aiiiK'aling iimst be known. In glasM's in 
wlii<‘Ii aiiiK'aling and friviloin fi'om devp riUcjitlon 
an' mutuallv ineompal llik*. the eojiiposil ion of llie 
glass slioiild lx* ehanged so ;is to iiiere.asi* t!i(' rale 
of auiiealliig oi' decrease tlu' rat<' of d('vlj ritleullon 
or to eluimjre ixtlli i]i(\se rales slniultanoojiHly I)(‘ 
vitrinealion is frixiuenl I\ iiioiv marked at tin* free 
surface of I la' glass. - A. T., S. 

(UtJd ruhu qla.^n: Drvrloiufioit af improrrtj . 

H. T. Bellamy. ,1. Aiiu'i*. (\‘r.iui. Soc , lOlP, 2, 
;n:i— 322. 

A serifs of lailiy glassi's was pn'paiwxl (o maleli a 
Fn'iicli glass, the proporlloii of gold chloride added 
to th(* hatch mixture varying from 1 i>art in 10,000 
to one jiart in ,‘{000. (iwing to the scarcity of 
potash, .soda was sui)s( ituted. Tlu* gIa.ss<\M had the 
following formul.T : 


cent ml Xo. 2 fulfllloil all reiiiilromenis, but was 
rather light In {‘oloiir. On Increasing tlie l)<'n\*ntage 
of tin oxlfie a dark m! glass was prodm'ed, but 
the colour was liglitcnml by reducing thi' proixw- 
! tiou of gold. Itiiby No. 2 matched Hu* imported 
! French glas.s iK'rfi'etJy and its (‘olour was reliable, 
; quite uniform, and unairceted by the teiniH'rnture 
1 to wlili‘h flic glass was rehciilcd. The (in ovide not 
I only acts as an opaclficr. Imt i)recl[)I tales Hie gold 
I in a ('olloidal state and slaluli.s«*s it. Wlu'u rnb,v 
; glass is at Hu' im'lHng (emiH'rature the particles 
I of gold are In .s'oluHon and (*olourl(‘ss and remain 
j so wiu ‘11 tlu‘ glass Is suddenly chilled, but If the 
, glass Is relu'ated to the softtuiing jiolnt the sub- 
i collol<lal iiarliek's aiv pn'eipllated. In glasses fm* 
j from tin oxidi* further healing tends to prmlnoe 
I light blue, purple, ami rest* colours, hut this change 
I In colour doi's not (Hoir in iTie iircsi'iux* of tin 
I oxbic. A. It. S. 

j Pon rlain had 'u s: < Uhh pa i af 1 1 r vahir of kuvuiUnff 
1 an(f pupifint; ni ihv pirpauitUai of - — . I,. R. 
i Ihiningcr ami i\ q'lvlsehcl. .1. Amcr. (Vnim. 

I Soc., lldP. 2, .‘{(10 .*{12. 

'riiK centre of a clot of piiggixl clay contains riiHior 
; more* air Hi.iii the surfai'c portion, on neeouni of 
i Hie grealm* iux‘s.stir(‘ \\hieh has lx*en exmOixl on the 
latter q'he amount of aii- in Hu* (*entre of a clot 
: of clay Knead(‘d In an edgi'-niniu'r pan mill may 
' less than in a part mxirei* the surfaet*: tlu* amount 
of air fI(*iK‘mIs on Hu* duration of Hu* km‘adlng 
I and Ih(* amount of wal<‘r in Hie body. A pan mill 
; removes air more (‘tlielenl l.\' than a png-mill, hut 
e\e<‘sslve I ri'aliiMiil in Ha* jian-niill may ri'-liilro- 
, itiiee air. With hard bodies (r(‘alni(*nt for 20 
: minutes in the pan mill Is dt'sirahle; with nu‘diuni 
1 hodl<*s Iri'alim*!!! foi 10 minutes Is ])n‘f(‘rahle. 
j - A. D. S. 

; Dolonnfc: L' rpruaitufs ia (lead hin'niup 
, H (i Sehunx'hl. ,1. Aiiier (Vraiii. So(*.,’ 10111, 2. 

; 201 

' A iMMoMiiK from ('('diirv ilk*, Ohio, was S(*i’eem*d 
! ihioiigli an s-mesli sie\e, mixed with varying imm'- 
I ei'iilages of “ inipui II ies,” made into hrbpiettes, 
i ealelned al cone IS In a Iloskin's ek'drie furnace, 

I welgli(‘d al one(*, afli'i’ slamiliig in air, and aft<*r 
I liib'i vals of 2, 10, IS. 2S, .‘{S, 50, (u, 80, 100, and 

1 125 da\s. A mix I ore of 10 parts of coal tar and 
I 00 parts of dolomite ealelned umk*r oxidising con- 
I dlHoiis <lisl!ilegrated naidily In waler. but Hie same 
I mixlure after ealeiiiliig iimler reduelng eomlllions 
i (p.‘iek(‘d in graphite) did not disintegrate after 
I stamling In \Na1er 1'<»r 2 monilis, but, was loo porous 
I witboul Hu* addition of a lliiv. »Some mixtures of 
I tine olust jiml dolomite when ealelned sliowixl 
[ “dusting,” due to Hu* coiivi-rsion of /i to y ealeJiini 
j orlliosilieate at (>75^(5, Hits eliange lieing aceoiii- 
panb*d by an inen'a.se in volonie of 10% which 
.shatters the ni;it,(*rlal. A caleiiu'd mixture of Iron 
ore (.'{0) and dolomite (70 i)ar(s) h;id not dislnte- 
I grat(‘d in air al the end of 100 <Jays. It laid a 
I softening point eorri'sponding to cone ,‘{1. A cal- 
i eiried nilxlnri* of h»isi<' ojx'ii lieaiHi slag and 
I «loloml(<* .Hiowed some dusting. A mixtun* 

of .‘{0 t)ai'ts of slag and 70 parts of dfdo- 


(Pass 

PbO 

KjO 

x«.o 

CnO 

' Jh(h 

i 

AhO> 

SKP 


SnO.! 

French glaws ... 

0 791 

0 209 





OOl?."* 


2 or, 

, 0 0075 



Kuby No. 1 

. ' 0 .<>83 i 


0 117 


: 0 0038 


i J or, 

! 0 0071 

-- 

Opalescent red No. 1 

. j 0.502 

i: 1 

0 342 

! 0 1 .50 


1 0 0131 

J 10 

i 0 0134 

— 

Opalescent red No. 2 

... 1 0 008 


0 332 



< 0 0028 { 

- 

2 17 

, -- 

0 083 1 

huby No. 2 

... i 0 530 

1 

L.zJ 

0 404 


I 0 029 ] 


1 POO 

1 

0107 


Ofialesceiit red No. 1 had the deslretl colour and I mite had u softening point of cone 31 and dls- 
opalescence, but shattered when heated in the blow- Integrated after 85 days. A calcined mixture of 
pipe and when subjected to rapid blows. Opalcs- | blast-furnace slag dusted excessively, due to the 
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riUca-content of the slag being conducive to 
the formation of orthoslllcate. A mixture of w 
parts of blast-furnace slag and 70 parts 
disintegrated in 70 days. A 
shale and dolomite showed exce&sive dusting, due 
to^he formation of calcium orthosiiiwite. 
containing the highest i>errentJige of shale showt^ 
the most dusting. A mixture of 10 
and 00 part.s of dolomite disintegrated at the -nd 
of 00 days; II had a softening point of cone dl. 
Itrlnuettes made of kaolin and dolomite showed 
less dusting lhan Ihosf' containing shale and were 
impervious to slag. When less than 3% of kaolin 
was us('d I he hrhiuette dlsluiegrated in a short 
lluie, hut with a larg<‘r proportion a longer time 
was required. A irdxture of 10 parts of kaolin and 
!)0 parts of dolomite disintegrated at th(‘ end of 
S5 days and had a softening iM)lnt of cone 31. A 
ealcliied mlxl,ur(‘ of roll sraiU* and dolomite dusted 
very slightly and resisted disintegration Ixdter than 
any other mixture. A mixture of 10 parts of 
calcium chloride and 00 parts of dolomite calcined 
to cone 14 was very resistant to slaking but very 
porous, and If used without a tlux would have low 
rpHlstnnee to molten slag (\>ai'se dolomite whleh 


paSHiKl througli 4- and H-mesh sieves was more re- 
sistant than the intermediate particles passing 
through a 20-meHli sieve, and th(* finest particl<‘s 
wore more resistant than tin* Intermedlah^ portion. 
Hemv, th(‘ best ri‘sults. for a rammcHl fnniaee 
lining, appear to be produced by using very course 
(4-inesh) or V(‘ry tine (40-niesh) d(doiulle and dis- 
carding th(‘ IntemaHllnte portions, hut for hrleks it 
Is preferable to grind the dolomit«‘ with Iron oxide 
tx'fore ealcir'al Ion. The eoars(‘ material when re- 
ground do(*H not n'Hlst, wat(*r as \V(‘ll as the 40- 
mosh material. T(*sls with dolomite mixtures 
buriual at eon(‘S 14, 22, uiul 20, showed that with 
the higher temperature the product rocpilred a 
longer time to disintegrate in water and had a 
lower porosity.-— A. 11. S. 


Silica. Smlls and Endell, See Vll. 


rviF.Ms. 

Rcj factor ff article. E. J. Tone, Assignor to The 
Earhonindiini (V)., Niagara Ealls, N.Y. U.S. Tat. 
1,303,003, 20 5.10. Appl., 20.T.1S. 

A iiFi’UM"ioRY article containing graphite, sintered 
magnesia, and clay.— A. Tl. S. 


Lampblack: Ptoccss for purififimj and making 

carbon attirlc.'i. W. It. Molt. I,akew(K)d, Ohio, 
Assignor to National (^irbon (’<►., Ine. U.S. Eat. 
1,303,30.2, 13.5.10 Appl., 1.11. IT. 

IjAMeni.\cK or other form of earhou Is purltied by 
heating It in the presence' of carbon ttdraelih.ride 
at a temperature high enough to volatilise the pro 
ducts fonmal by the react iou of the carbon tetra- 
chloride and the impurities. Eor e\ami)le, carbon 
articles are made by mixing the <‘arbon with a 
binder consisting of a chlorinated hydrocarbon 
(carbon tetrachloride), making tlie mixture into the 
desired shai>e, and caieliilng.— A. 14. S. 

dlas.H or like material: Method of separating quan- 
tities of molten from mass. O. M. Tucker 

and W, A. Keevos, Columbus, Ohio, U.S.A. Kng. 
Eat. 105,504, 10.4.17. (Appl. 5038/17.) Int. Couv., 
10.4.10. 

Carbon blocks: Manufacture of . T. W. S. 

Hiitohlns, Mlddlewieh. U.S, Pat. 1,304,053, 
20.5.19. Appl., 15.10.18. 

Ske Eng, Pat. 120,255 of 1917; this J., 1918, 708 a. 


IX-BUILDING MATERIALS. 

Wood; Impregnation of with limited amounts 

of mercuric chloride. R. Nowotny. Oesterr. 
Chem.-Zeit., 1918, 21, 21&~217. Chem. Zentr., 
1919,'-90, H., 521. 

The quantity of mercuric chloride absorbed by poles 
of pine and flr trees in a limited time was deter- 
mined e.xperimentally. Pine trees absorb in three 
days about 00% of the quantity absorbed in the 
usual treatment and fir trees In four days about 
50%. From the previously determined relation 
between antis(q)tic power and the life of preserved 
wood, the life of the pine so treated is estimated at 
15 years and of the fir at 13 years.— 11. J. H. 

Patents. 

Flue gases [from cement kilns etc.]; Treatment of 

. E. W. Davis, Magheramorne, Ireland. Eng. 

Pat. 127,095, 21.5.18. (Appl. 8440/18.) 

Water is sprayed into flue gases charged with 
steam, such as those from cx'uient kilns and 
from furnaces used for dehydrating aluminium 
hydroxide, or gases containing sodium or potassium 
sails, so that their tiuuperature is reduced below 
100° 0. without any substauthil quantity of steam 
iK'ing condensed. The gtises are pass^'d first into 
a dust-d(‘posltlng chambrT, then Into a smaller 
chamber where they are subjected to horizontal 
sprays of water and then through balHes to a fan 
I and Into the air. The water may be circulated 
through tlie ai)i)aratus as often as required before 
being drawn off to recover th(‘ dissolved solids, 
e.g., sodium and potassium salts.~A. B. S. 


Ifratdnsulating chambers, walls, floors, and ceil- 
ings; Manufacture of . J. Davies, Liverpool, 

and W. 11. Jones, Wallasey. U.S. Pat. 1,304,207, 
20 5.19. Appl., 2.3.10. 

Sff Eng. Pat. 103,830 of 1010; this J., 1017, 340. 


(fas rcactf<ms. U.S. Eat. 1,‘iOJ,T45. *S'c’c‘ I. 


Preheating. U.S. Eat. 1,303,088. See I. 

lilt uminous composition. U.S. Eat. 1,302,810. See 

IlA. 


X.~METALS; METAUURGY, INCLUDING 
ELECTRO^METALLURGY. 

steel; Mechanical properties of . W. H. Ilat- 

lield. Inst. M(u*h. Eng., May 2, 1919. Engineer- 
ing, 1919, 015-018, 034-0»30, (ISO— 088. 

Ix the examination of steel whleh has failed in 
service considerable assistance is given by a corre- 
sponding examination of examples which have done 
good service, as many features of failure may 
he ciineelled out by the same features being dis- 
covered in excellent samples. Failures seem to be 
of two types, one In which the material as supplied 
has not been free from actual or incipient defect, 
and the second due to too empirical treatment In 
design with regard to the stresses Involved in ser- 
vice. The tensile and torsion tests are fundamental 
and give clear indication in most cases of the suit- 
ability of the metal; all the mechanical tests now 
employed provide auxiliary information of value 
when the luaterlal is to be used under 8i)eclal con- 
ditions. As regards Impact testing, data from 
steels when In diverse conditions are now available 
and the values obtained by the Charpy and Fr6- 
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TO* 


mout testa are of similar order. The Arnold and 
SUmkey tests Indicating similar si>e<*lfic properties 
of the metal seem to bear no relationship to the 
valued brought out under the static, or notched 
bar, impact test. The Stanton test is regarded as 
olTering useful information as it approximrtes to 
some extent to the conditions existing in some 
slightly over-stres.sed parts. Single blow imiwict 
tests, which deptmd upon tlie energy absorbed In 
plastic deformation above the elastic limit, yield 
results of little value. The inthionce of the shai>e 
of the notcli is important, and with increasing 
sharpness of notch tlie discriminating value of the 
test is Increased. It would ai>{K'ar tlint a governing 
factor in delerralnlug the energy absorlxHi in the 
test is the degree to which llie material can lx* 
plastically deformed liefore llu‘ formation of a 
crack, but this is only approximately true, the ilis- 
tribution of the stre.sscs being alw^) a factor. 

True brittleiioKs as distinguished from inncli 
more prevah'nt “ aj»parent ” bi itlleiiess o<*cnr.s i)ar* 
tlcnlarly in low-carbon rolled nteel, and it is con- 
sidered that tensile and other mechanical tests will 
reveal it. Tlie mechanical properties of heat-treated 
stiHds are so snsceptihle to modillcatlons of time 
and temperature that a certain amplitude of varia- 
tion occurs even during Investigation bv diaVrent 
observers, hut generally the mechanical condition 
of alloy steels so treat'd Is indicat(‘d iiy tlieir hard- 
ness. A comprehensive bibliography is at>|Kuid(‘d. 

~ C. A. K.‘ 

.4/«wii/iiuw and ita Ufjht alloys. ("Ire. No. 7(i. U s 
Bureau of Standards. 21.4,10. 120 pages. 

Tine circular Is a comiiilatlon of tlie availaldo data 
on the physical pro}M_'rtle.s of aluininlnm and Its 
light alloys and the oiTect-’ of t(>miM‘rature, different 
manufacturing oiK'rations, and Imimrities on llmse 
pro|R‘rtlos. In an apiKudlx there an* detlnitlcns 
of physical terms; sjx'clficatioiis for aluinliiiuiii and 
Its alloys; and a full bibllograpliy. 


Metals: Mrasurrmoit of vapour piwssuirs at ref y 
hii]h temperatures with some offset rations on the 

.<(fluhility of carhoti in . O. Fluff and B. Berg- 

dalil. Z. anorg. Chein., 1010, 106, 70 -04. 

A NEW method has !)cen devised for measuring 
vapour pres.snn\M and determining boiling points at 
very high tem|M‘rntnres. A small (piantlty of the 
metal to be examined is plac(*d in a v(‘ry sinail 
quartz or carbon crucible wlilch is suspended from 
a si)eclnl spring balance. Tlu* crucibh* hangs inside 
a resistance furnace which can lx* Imafed at a 
uniform rate to be.yond the boiling point of tlie 
metal. The fnrimce is gas-tight and can be tilled 
with an indifferent gas at any desired pres.Miire, 
whieh is rearl by rmains of a manometer. The 
eruclble and its contents are heated in the furnace 
and as the temiienitnre risv-s tlie gradual loss of 
weight duo to volatilisation of the metal Is ob- 
Ihe spring balanee. T.osh of weight Is 
plotted against temperature and from the resulting 
cu^e the boiling point at the pressure employed Is 
deiluced. Tlie following results are recorded for the 
Dolling ^Ints at atmospheric pressure: inercurv. 
367 ; cadmium, 785°; zinc, 030°; arsenic, 608°; anti- 
mony, 1880®: bismuth, 1400®; lead, 166.5®; tin 2270°* 
copper, 2305®; silver, 1950®; gold, 2000® C. In the? 
of antimony, bismuth, lead, tin, copper, silver 
.gold the determinations were made In carbon 
cmrtbleH and at the same time the solubility of 
in each of these metals was determined. 
Antimony and lead had the greatest solvent action, 
w solubility In each case being 0094% at the boil- 
i?? point. In the other cases little more than a 
dissolved by the metal. (See 
also J. Ohem, Soc., July. H. R. 


Counter-ourrent leaching, BUeler do Florin. See I. 

Platinum and gold. Quennessen. See XXTII. 

Platinum substitutes. Gurevich and Wlchers. 
Sec XXIII. 

rieftro-analysis of gold. Guzimin. Sec XXIIf. 

Pa TENTS. 

hon and steel turnings, scrap, and the like; Treat- 
ment of ){. A. llndlloid, Westminster. IDng. 

Pat. 120,300. 10.1.17. (Appl. 818/17.) 

Tnox and st<Hd .snap niav be rcmelt od in acid-Jlned 
ojHMi lu'artli inrnaco.s uiiliont tlu* addition of pig or 
cast iron, by <*ovcring llu* furmu't* bottom and hanks 
wllh a mixtuiv of equal (inanlilles by weight of 
6(P‘,, ferrosllicon and nuslied anlhraclte, before tin* 
metal is cliargcd. 'ria* furnace lining is tht*reby 
protected from serious (‘i-oslon i)y the oxide im'seiit 
as a coaling on the light scrap metal.- (!. A. K. 

Iron-nickel alloy.s. ]{. A. Ilndfleld, Westminster. 
Eng. Pal. 120, .302, 10.1.17. (Appl. rdO/17.) 

Two classes of alloys an* prepared l>y the addition 
of nickel to molten cast Iron (2—6% C). In one 
class tin* nickel content may he from 6 to 20%, and 
the alloy may be made by the addition of 

nick(*l or f(*rr()-niek(*l to moll(*n fonndr.v metal. 

A seeomi series of alloys containing 20 -- 
.38% of ni<*kel, or particularly .32--;iS% (87%) 

of nickel, is more dltllcult t() prepare and a 

liigh grade of nickel must Ik* used. Other alloying 
m{‘tnls may Ik* lntrodu(H*d to vary the proiM'rtles of 
the alloy, with nlck(*l as the preponderating addi- 
tion. The nllo.vs linvi* a !ow(‘r hail hardnoss than 
cast Iron and are capnbk* of withstanding a higher 
transverse br(*aklng load. The nuldity of the 

inoli(*n metal Is jncreas(‘d and I lie resistance to 
corrosion Is considerable.-- (’. A. K. 

Elertrie steel manufacture. V. Stobie, Dimslon-oii- 
Tyne. Kng. Pal. 127,00(), 20.2.18. (Appl. 2970/18.) 

The metal is inelled under oxidising conditions lu 
an el(*ctric furnace* r(‘serve‘d entirely for this pro- 
fcs.s, and the molten metal free* from sing Is trnns- 
feiTe<l to a He(*oii(I smaller el(*etrle furnace for the 
d(*oxldIsing or finishing proc(*KS.— 0. A. K. 


Elm-tto plating steel arlicles. The British Tiiomson- 
Iloustoii Co., I2d., rx)ndon. From Gen(?rul 
Eieetric ("o., Sehenectady, N.Y., (J.S.A Eng 
Pat. 127,177, 1.10.18. (Appl. 16,914/18.) 

A lE.MPERhn or strain-hardened st(‘el article may 1 h^ 
prevented from d(‘l(‘rioral ion during <d(*ctro-jdatlrig 
by first coating if witli a metal wlilch fs Imperme- 
al)le to naa('(‘iit iiydrogcn, and which has a melting 
I)olnt iKdow tlic t(‘mperatur(* at whicli the stc(*l has 
lK‘cn hanh'iicd. For example, sl(‘el springs may iKi 
cleaned by m(*ari.s of a sand blast and rllppod into 
molten tin in the i)resence (ff a siii(a!)I(* fJux (resin). 
A coating of another mefal may then he given by 
electrolysis without imi)alring the proi)ertIe8 of tlie 
temiicred .steel. --(\ A. K. 

N/ceC- Manufacture of . U. A. Iladflcdd, West- 

minster. Eng. Pat. 127,302. (Appls. 504S, 10.4.17 
and GOas, 28.4.17.) 

SrEEL containing 0*3—1% or more carbon and practi- 
cally free from manganese, 1» made by decarburls- 
Ing, deslllconlBing, and demanganlslng molten 
metal by the open-hearth or other known procesB. 
The resulting metal Is deoxidised by the addition^ 
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of dlloon or aluiniiiluin, or a mixture of 
metals, and tlu* carbon content Is adjustea by 
the addition of a carburlaliiK agent. Other con- 
Htlluents, , nickel, chronilum, coi)r)er, may be 
prescmt, ami the jjliynical i)ro]K*rties of the steel 
may lin|>rov(Ml ])y r|ueneliing from 0., after- 
wards re-h(‘afing to al)ont (il.j® t'., and allowing the 
Hteel to C(jol slowly In alr.—f A. K. 


Steel (lUuiix t//e cunHtltucntH thereof; Produc- 

tion of . Tlu‘ llrillsh Thomson-Hoiiston Co., 

Ltd , London. From General Ele<*tilc Co., 
S<'heiieelady, N.Y., IJ.S.A. Eng. l*at. 1‘27,41.^>, 
o.d.lS. LVl»rd. !l2d7/l8.) 

A BMAi.r. quantity of a comimund whleh Is acid to 
the oxide of at least one comiK)nent of the alloy 
metals la intimately mlx<‘d with the alloy metal 
before addition to the sUnd. Among the coni- 
|K)unds whleh may Ixi used are alllclc, titanic, 
vanndl(‘, nloble, and tantallc aelds, and good re- 
huUh are obtalm*d by mixing the alloy metal and 
the acid component In a ball mill. The add com- 
pound is said to purify tin* nu*tal at the moment 
of alloying, elTtM llng the elimination of oxi(U‘s and 
a more Intimate combination of the metals. 

— C. A. K. 


AUou steel: ProeesM of making . A. Kis.s<K*k, 

Tucson, Arlz. U.S. Fat. l.:{00,270, L'.I.li). Apjd., 
2S.S.1K. 

A HUiTAnr.E salt of an alh^ylng metal Is intrcMhuHnl 
directly Into a bath (►f molten steel, In which it is 
reduced to the met a 11 h* state t>y the silicon and 
carbon contained In the steel.— (i. A. K. 


Stccl-rnakino process [ushif/ lead or copper blast- 
furnace slags]. \V. McA. Johnson, Hartford, 
Conn. IT. 8. Pat. ],:K)0,410, ]5.4.19. AppL, 

luoN values are re<'oveixnl from coppcu* or U*ad fur- 
nace slags by subJtHdlng the molten slag to reducing 
conditions to precipitate matte, then bhiwing air 
through the molten slag to oxidise sulphur, ami 
llnally heating the slag under reducing conditions 
to recover the iron.— (\ A. K. 


Iron or steel or other articles; Treatment of . 

H. (\ Haines, Springfield, Mass., Assignor to The 
Cleveland Metal Products Co., (’leveland, Ohio. 
IT.S.^Pat. LJ0;t,(;27, 13.5.m Appl., lO.S.lU. 

^Itrr\L articles immerse<l in a phoKphnt«» solution 
an' subjected to a pi*essun* greater than atmo- 
spheric, and an eh'ctrlc current Is pas.st‘d through 
the solution and tlie articles to l)e coated. A solu- 
tion capable of ctmiblnatioii with the coating may 
then l>e applied to the metal article to alter the 
colour or texture of the surface'.- (\ A. K 


Spectrum analgsis; Quantitatire detvnuimilton of 
the constituents of molten steel and other molten 

materials by means of . W. Corsalll. Herlin 

Ger. Pat. 310,439, 14.10.13. 

That imrtion of (he si^ectrum of the light emitted hy 
the molten juass wlileh Ineludes (he Fraunhofer 
lines of the eonstltuent to be determiiUMl. is (‘aused 
to aet in a p]ioto-<‘h'ctrlo eell, u light inter lH‘ing 
employed in many eases. Tlie variations in tin* 
electric eunvnt tlius produet'd are utllU'd to con- 
trol or n'gulate automatically the oi>eratIoii of (he 
process. The apiwratus ean l>o applied to the de- 
termination of earlwn and other constituents, and 
may be furnished with a signalling device, or may 
be eounecled with the converters In such manner 
that they are tilted automaticallv at the proper 
time.— J. 8. G. T. 


Iron of low carbon content; Production of in 

blast-furnaces. H. Thaler, Nlederdrelsbach. 
Ger. Pat. 311,020, 12.3.18. 

The solubility of carbon in iron is lowered by 
silicon, but lncreas(Hl by manganese; in order, therc- 
fore, to prmluce iron of low carbon content in a 
blast-furnace, the charge is so arrangal that the 
slag consists of bi- or trisillcate and is equal in 
weight to the iron produc'cd, and also the ratio 
silicon % : manganese % in the pig iron is greater 
than unity — L. A. ('. 

Furnaces burning poxrdered combustible [; lie- 

generative metallurgical j. S(k*. Anon. La 

(Combustion Katlonnelle, Paris. Eng. Pat. 124,714, 
24.12.18. (Appl. 21,049/18.) Int. Conv., 20.3.18. 
Powdered fuel suNix*uded lii air is introduced into a 
combustion chaml)er with a sloping bottom, and 
complete combustion Is effected with additional air 
pnwlously heated in the vertical i)assage8 of a 
ieg(‘nerator under (Ik* heating chamlx‘r or hearth. 
The burnt gases pass from the combustion chamber 
to the hearth, and after leaving the latter pass 
thre(* times horizontally through the regenerator 
(in sei)arate passages to the air) and thence to the 
chimney.™ IL M. V. 

Furnaces; Liquid fuel [for melting brass]. 

W. M. Purdon, Hellshill, N.H. Eng. Pat. 120,319. 
(Appls. 17,721, 9.12.10, and 4717, 2.4.17.) 

The combustion and m(‘lliiig chaml)ers are 
w'parated hy a hildge-wall, and a separate heating 
ehaml>er, C‘onnected seimratcly with the combust loui 
cliaml)er, is formisl lx* low tlic melting chamber. 

-W. II. C. 


Fut naves; Construction of roof of open-hearth and 

reverberatory . G. (C. Carson, San Francisco^ 

(Cal. U.S. Pat. 1,302,307, 29.4.19. Aiqd., 20.0.15. 
1 ’he walls of an oix'ii-bearth (U* reverbemtory fur- 
naev are prott'cled by fiHMllng the* on* or fettling 
materials into the iii>i>er part of the furuaev clunu- 
Ix'r in siieh a manner as to form a sloping embank- 
ment along tlie walls.- (T^. A. K. 

Jicssetner eonrerter. A. Uommelaere, South Van 
couver, P.(C. U.S Pat. 1,299,034, 1.4.19. Appl , 
2.4.18. 

A I’ouTio.x of the easing and refractory lining of a 
Bessemer converter Is n*movable, and is fitted with 
a luimlx'r of tuyt‘res. A wind-box eommunleatlng 
with the tuyeres is jirovlded with a detachable front 
In order to ix'imit acc‘(*ss to the ivmovable section 
of the converter.— C. A. K. 


(Umted metals; Process of treating - — . B. Dewey, 
Assignor to American Sheet and Tin Plate Co., 
Pittsburgh, Pa. U.S. Pat. 1,297,807, 18.3.19. 
Appl., 12.12.12. 

G.alvanise.d metal is hea(e<l at 410°— (»00° F. (210°— 
.‘n5°(\) for a iKTiod of from ten minutes to six 
hours, the lime Interval vaiylng Inversely with the- 
(emix'rature at which the metals aiv mainlained. 

~C. A. K. 


Metal; Apparatus for recovering from scrap 

metal. J. \V. Brown, Lakewood, Ohio. U.S 
Pat. 1,301,374, 22.4.19. Appl., 15.7.14. 

ScRvr metal Is heaUxl and stirred In a melting i>ot 
and the metal vaixuirs evolvtxl are drawn Into » 
chamber in whleh the larger particles are condensed 
The finer particles are collected in a second cham- 
l>er, provided with means affording a large contact 
surface between the fume and a condensing liquid. 

-0. A. K. 


r 



Ct. XU.-PATS ; oas j WAXES. 


.<ieparating minct'ah; Method of and apparatus for 

. H. W. A1U*«, Karlysvilk*, Vu. U S Pat 

532, 22.4.19. Appl., 3.7.18. 

Froth cairyiiig pulverulont mineral Is treated to 
.llsintegrate the fioth bubhlos so lhal tho IlqubI will 
drain tberefroui, Iho rosidual solids aro [larth drkHl 
by bonling, and tlion subjocted to r(Hlu<tHl j^rossuiv 
to pmUice a dry iK)wd<‘r. 

i/a/;«r//e ore-separutor, Powand, Pi-ookl.Mi, 

N.l., Assljjiior to The New .Jorsoy Zino Co., Nk‘w 

(u) 1,303,3117, au<i 
13.5.19. Appls., (.\, 11) 21.0.17, 

(C) 1.4.18. 

(O Ax ohrfro-iiiai^iiotie unit sllnnled entireb al>ovo 
an ore-<-omoyiiijr ix'lt has a niiiulMn- of iiairow air 
leaps In Ils magnetic clreull. The field stnaigth of 
(he air gaps may ho indeiHmdently alttned and (he 
magnetic particles lifted at (‘uch air gap are <-oii- 
v<‘yed a>\ay separately by Indts running Irans- 
viu-.sely to the ore<-onveying kdt. (u) A magnetic 
ore s^‘para(or has »)pi)os(Ml magnetic iK>les one abov<‘ 
and one Ixdow an ore-conveying Ixdt. Magnetic oiv 
is remov4‘d as in (a), the shai>r‘ and size of the air 
gaps l>eing adjustable, (c) An <‘k‘ct ro-magnetlc 
unit consists of a pair of colls each with a magnetls- 
ahk‘ core ami a jHile situated between the coils so as 
to form a pair of elongated magnetic air gaps. The 
cores and inbuinedlate pole are ludd In projH*r 
spac<‘d relation by non-magnetlc mabulal. ('. A. K. 

t^oldejimj alloy. L. J. (Jurevich and P. W. Wood- 
22.4.19. Appl., 10.7.18. 

An alloy for soldering metals consists of 10% of 
cadmium, 10% of tin, and 80% of lead. -C. A. K. 

him and steel; Manufacture of tj. A. Jarvis, 

l\Velfington. U.,S. Pat. 1,303,799, 13., 5.19. Appl., 

Skf Eng. Pat. 12t;,040 of 1910; this J., 1919, 421 a. 


l^fectro-^nalynis of gold. Guxmiln. iice XXIIl 

I'ATKMS. 

I i.iiK. lut. lo.j.i,. r>aio/iT.) 

AsiiKsms jiirii^, or othor siiltiibic non (.•oiuliivtliur 
iiU'ilal jni'foralily paswd tliiNaiKli ii Imlli 

.TrtrlViT;!.''' "•'•‘•'"'y «'> H» 

> itHiio k \Mio. A coniiMaiml of a laislo nalniv. hiicIi 

o for:"!' of hIiw' 

«..iH I f f‘ lO'.) of Koda, toKotlier with 

Millloloiit linio to la'iilrallw llio sIlloa^iWHonl la 
ion oMrudial iiiuai (lio proiMirod wiiv. (i. A. k! 

"■ <iivav..K and II, Kiol.oIN 

Su; Kuk. l*al, 1-1, ji^ of 1!»18; IIjIk ,i.. liM!,, so 
<l<i« ifiHlioNH. I'..S. l>a(. |.an,7l.-,. Soi l. 


X1I.-FATS ; OILS t WAXES. 


Phem. 


(tas reactions. V.H. Pal. 1,291,745. Hce 1. 

hli etrie aie soldei iny. Eng. I'at . 127,:n5. ifee XI. 

XI.~EU:CTRO-CHEMISTRY, 

Lead aecuinulatoi ; The chemical process in the 

v. <^3iim., 1919, 28, 22;;-2;i4’ 

(8ee this J., lOlG, 1119.) 

As a ivsult of further work tlie author now gives 

2Pb+ii s(%+Pb.o,, rb,so%n o 

+*.Ib(%, as representing the reaction duriiii? 

fonned Hubsulphate Ixdiig 

toinad at the negative electrode. For the produc- 

!fZn } of lead Is ncissury, 

f which 7 grins, furnishes the current, 0*77 grni 

Turaofivl! ‘"”1'^’ unattactod. 

oWtoo!/. 1 '““f''''*'' <lotaeli<!d from (he jiositivo 

tltaiode has the eomiiosltloii, l'b,0 ; It 1« a black 

“ fiowcrful oxIdlsInB 
agent. The lower sulphate I'h.SO. Is also black In 
wlour and unlike the normal sulphate, PbSO 
possesses a certain condiiotlvlty.— AV. O. 

l-imc requirement of «olh. Lynde. Sec XVI. 

I 

^ “* todteafof. VlUanibralcs. j 


>^*'^ame otl ; Ucfmmy Of -. \\ Schaefer 
Imsc'han, 1919, 26. 7, 17 -19. 

iRcthtRl or refining si^same oil and most 
cthei \ege aide oils consists in treating the oil In 

1 " 1 * *‘.vdro.\lde lyi* (30° P., sji. gr 

J 2td, hen heating to .Kjo jV 

Hiin 04 „ of dilntc^ hydns-hlorie acid (about 1.314^^ 

'I m ll'i',;"! 'llirv - Jo ifamr 

earth.* l\ A with fullers’ 

xcbi?nr .>iclded :Mr]3% of oil 

111 the flavour of bitter Mlnionds. Pk analvlleal 
MiliK's agived with Ihow given by AIimuk (Z. Enters 
Nahr. (fenussm., 1917, 34, f;i:{) l^.^ :-Si) i^r fioiorr 
*’<*I>^>ctom<‘tei‘ reading at 25° C 05T (<> 

'.niK lo,, (P-1211. i{oii, uji„ 

i n with Pie Mu-’s ivugtml, but did not show any 
PiK ejdoratlon with Pnudonin’s reagent or 
Soltslens stannous ehb>rhle reagent. The nink 

Pnr88"%'7i’'h'':'l' "■'""•m. Zentrilh., 

l.ni;.;i test must Is> Hllrl- 

sJ-iIilme 011 '%' "a 'm "" """ 

Fats; Detennination oj hyht hydroeaihons in . 

llugcl. (’hem. Enischau, 1919, 26 
J9-20. ’ 

1 ROM 200 to .100 e.(*. of the oil is hcjitctl in a ciirrejit 
of <lry (md su]M‘iheatcd) st^am, and the distillate 
rccidved in a measuring cyJimlcr. In this wav 
light hydivKvu hons, hiclndliig [Mdrohmiii oil of b pf 
up to 240^ P., aix‘ comiilctcly dlstiJIivl In from 15 
udns. to IJ Inmrs, and m.iy U‘ qiiunllta lively esti- 
mated within alH)ut 0 5%. The resiilts are calcu- 
lated into the graviuietric iH^reentage by deter- 
mining the sp. gr. of tljc distillate, or*, If (he 
quanlity Is lasuffleleiit, by taking 0'7 as the mean 
value. In this way suinples of llnmied cake vleldcHl 
0 - to 3*5% of v<datlle hydns arbons; rape «*ed <‘ake, 

eiZf i?rci '‘“'1 '* Kefoi 

extract, llo%. In most caws these hydrocaii)onA 

^tSke.-C."A''M.‘” ^ 



B(^ a OljXIH,— PAINTS; PiaMENTS, ETC. 


/rpw Melaleuca uncinata hark. Smith. Nee 

xin. 

liudrogenated fats. Fuhrlon. Nee XIXa. 
r.\TKvr'^. 

Cutton Hced; h'.iharllon of oil from . C. 0. 

PhiJlIp.s, ChMiMi.'UitiM. X Y., U.H.A. Kiir. P^it. 
O.D.IN (Appl. n,r);!7/i.sj 

Skk f/.N. IVif. J.27,S,07:i of PMK; thl.s J., 1019, 21 a. 

Tif'hydrat'my emulsions. U S. Pftt. 1,.'»04,121. 
Mre ir\. 

Oil preparations. U.S. Piitn. 1,I»02,4K(> — 7. >S'ec 

XIXa. 


Xni.-PAINTS'i PIGMENTS; VARNISHES; 
RESINS. 

Volophony; Iodine value of - - . A. Oilin and .1. 
.Iftuko. (3li(‘in. rnisrliaii, 1010, 26, 20 22, .‘i-Y— .*>8. 

Tim lodliU! valiu! of colofihony dotonniriod by VViJ.s’ 
TiH'thod (lIlTia-.s greatly from that obtainod by tlie 
llObl m(‘lliod. ami In both caso.M vario.s wid(dy 
aocordlnj' to tin* time of ab.s^»r{)tbin and otln*r <*on- 
dltiona. P’or evamph*, Sinotljam and ])o(M (this 
.1., 1000, 101) obtained by IS liour.s’ absorjition with 
Utlbl’n solution Iodine vnlu(*M raiiKini? from 1.78 to 
1S4-7, aeeonllnj^ to tin* Kind of rosin. Ity tin* use 
of VVIJh' solution both addition and substitution of 
the haloffen takes i)lae(' at onec*, the resin aeids In 
some varletle.s of eoif)phony beln« more siiHe<*pl Ibb* 
to siibatitiitlon tlian in otln'ra. Tin* t‘\r*<‘ss of halo- 
Ken used is an lintiorlant factor, for the degree of 
substitution riW'H with tin* (‘\et‘ss used, and sub- 
stitution can seaixi'ly be avoided In the casi* of 
mixtures of fat and rosin. It Is iiraetlcable, how- 
ever, to make the determination under eondltlons 
in whieh slm])le substitution only <M_*eurs, and is not 
overat(‘piH'd, 252 2 being lln'ii ae(vpted as the 
theorelleal Iodine value of ablet le aeld, instead of 
1()8*2. It was found tliat by the use of bromine 
solutlon.s a reaction equi\alent to slmpK* substitu- 
tion was etfeeted more r(‘a(llly than by tin* use of 
an loillnc s()lullon, but by using A/,’) iodine chloride 
solution (I e.v. ^ 1'! mgrms. 1) and giving 2 hours’ 
absorption an iodine valm* of 257 was obtained In 
close agret‘m(‘nt wltii I lie theoretical 252 2 .2 mols 

halogen), A sample of eoIot»hony treat(‘d by 
Mcllliiney’s bromine alisorpt ion metliod (this .7., 
1002, 1.542) absorbed bromine corresponding with an 
iodine value of 255 2 in 2 mins., ;iml Avith 2‘IS 
mols, 1 .'l.'KI 1) afti'r 20 hours, 4’lie (‘.xperiments 

described contirm Mellhlne>'s coneliision that half 
of the broinlm* alisoilied by colophony in his method 
Is at onei* lllK*rat<*d as li>drogen brmnide, but do 
not support his view llmt the otla*!* half of the 
bromine oombines by sul>stil ution. It Is piohabh* 
that 2 mols. of liroinlne an* add('d. and then two 
.split off, Avith the sec’oiuIaiA formation of double 
comtKmnda : 

Then, according to the activity of ‘the halogen 
solution and the time of absorption, substitution of 
the hydrogen takes place by direct combination 
with the brondne : 

0,„H,.^Itr,O,-f2nr.^--(’.JT,Jtr^O,-h2lIBr. 

The final result would thus bo 1 lie same as (hat 
obtained by a simple substitution of bromine, 
without any addition at all. The theory that abietlc 
acid combines Avith halogens by addition and imme- 
diately liberates part of the combinerl halogen as 
a halogen acid has Its analogy In the behaviour of 
oyclohexone, which on treatment with bi^mine 
forms an unstable addition compound, which 
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decomposes spontaneously with the formation of 
phenol and the liberation of 2 mols. of hydrogen 
bromide.-~C. A. M. 

Resin [and wax] of the outer hark of Melaleuca 
uncinata. 11. G. Smith. J. Proc. Roy. Soc. N.S. 
Wales, 1017, 61, 232-227. 

The branches and stems of Melaleuca uncinata are 
covered with a thin outer bark which, when dry, 
can be readily peeled off. It contains 20—25% 
of a resin which can be extracted with hot alcohol. 
This resin resembles ordinary shellac in appear- 
ance and has sp. gr. 1135 at 15° 0. Its acetone 
solution makes a splendid cold lacquer, which dries 
quickly, becomes very hard, and adheres tena- 
ciously to brass. About 70% of this resin consists 
of an acid resin, m.pt. 148°— 150° C., giving a 
potassium and a silver salt, and 25% consists of 
neutral substances. In addition to the resin the 
outer b;jrk contains a small amount of a vegetiilde 
wax, m.i)t. (]7°“().8° C.— W. G. 

Carbon hisulphide in hlavk varnish. A. K. Ling 
and G. McLaren. J. Inst. Brow., 1010, 25, 

207- 208. 

ArrRNTiov Is draAvn to the danger of using varnishes 
containing carbon ])isulp1ilde for coating the interior 
of !»r(‘\vers’ casks —,T. II. L 


Patent. 

Purifi/nxf lamphiaek. T’ S. Pat. i,:;02„2<;2. Nrc Vlll. 


XIV.-INDIA-RUBBER ; GUTTA-PERCHA. 

Pment, 

Leather sute^titutr Lng. Pal. 127,181 See XX 


XV.-LEATHER; BONE; HORN; GLUE. 

(Jallotannic mid and bone avid: Mutual influcuce 
on the electrolj/tie condurtiriO/ of — -- in connee- 
tion with the eompo.sition of the faniiins. .1. 
Boes<‘ken and W. M. Deems. Proc. K. Akad. 
Wetensch., 1010, 21, OOT-OIO. 

Tife re.searohe.s (»f B. Fischer Inua* .sliowu thal the 
tannin of the gall nut consists principally of a mix- 
tun* of tin* pentadigalloyl others of a and (i glucose, 
and, if this Is Ihi^ case, the influence of the conduc- 
tivity of this substance on that of boric* acid should 
Ik) conshleruble. 10xr>c*rlincnts liave therefore been 
p(?rfonned on the conductivity of solution.s of 
methyl gallate and of the taiiniji of the gall nut 1 1 
the preseiKT* of boric acid; the incr(*ase in comlnc 
tivity is AT*ry considerable, and markedly hlgln‘r in 
the case of the tannin than in that of the methyl 
ester, thus agreeing Avfltli the pr«>.sence in the tannin 
of ten pairs of favourably situated hydroxyl-groups 
in c\T*ry molecule.— H. W. 

Lignite producer tar. Schneider. Sec III. 


Patents. 

Leather; Manufacture of a material suitable for 

use as a substitute for celluloid or , and for 

like purposes. H. M. Broadhurst, A. Lamble, 
S. J. Peachey, and The United Alkali Co., Ltd., 
Liverpool. Eng, Pat, 127,481, 19.9.18. (Appl. 
15,244/18.) 

Rubber, balata, or gutta percha is dissolved in 
benzene or a homolpgtte thereof and treated with 
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chlorlue, or bromine and chlorine, In stoneware, 
earthenware, leaden, or lead-lined vessels which 
may be coole<l if necessary. The hydroohioric acid 
is removed by heating or by tix^itment with 
ammonia gas.--D. W. 


IJf;nu’tanninff material and process of prodnciufi 
same from iraste sulphite liquor etc. V. Drewsen, 
Brooklyn, N.Y., Assignor to AVest Virginia Puli) 
and Par^T Po., New York. U.S. Pats, (a) 
and (aj l,30;j,177, b.S.lD, Appl, 15.(;.14 
and 30.3.15. (n) Ileiiewed 22.11.1S. 

(A> Lignin material i)recii)l(uted from waste sul- 
l)hlle-c(‘llulose li<iuor is “converted” by alkali, 
dissolved in sodium sulidiite. and the solution 
(deared, concentrated, aiul treated with sulphuric 
add to precipitate a liguo-tanning material. The 
precipitate dries to a yellt)wish i)owder, readily 
soluble in w’nrm water, forming an elTectlve tan- 
ning Ibiuor. (n) AVaste snlj>hlle liquor from wood 
puli» manufacture etc. is ixiiled with lime, the 
precipitate separated and Imiled with alkali to dis- 
solve tli(‘ ligneous matter. The solution of the 
latter is treated with acid to precipitate a liguo- 
tanning material.— 1). AV. 


Hides and skins: TreMtimj . 11. ltllH.‘iro da 

Silva, Klo de Janeiro. Brazil. U.S. Pat. 1,301,030, 
20.5.10. Appl., 10.12.18. 

Paw hides and skins are preserved by treating them 
with coi)per Kuh)hate solution and subsequently 
drving out.— D. AA^. 


Elastic compoHition. Plastic material, L. E. 
AVeber, Brighton, Mas.s. U.S. IMts. fA) 1,302,739 
and (a) 1,302,710, (15.19. Appl., 110.17. 

( \) The coinposlllon consl.sis of glue, sulpiionated 
lisli oil, and forma ldehyd<?. (h) The mat<‘rial Is 
l)roduoed by adding suli»honat(‘d llsh oil to an 
afpieoiis solution of glue, mixing tlierein a (pian- 
tity of llhres, adding to the i)roduet a weak solution 
of formaldehyde and subjecting the product to 
I)ressiire and heat.— D. AA^ 


XVI.-SOILS; FERTILISERS. 

Soils; Eleetrieal method of determininq the lime 

leqiiircment of . C. J. Lynde. Trans. Koy. 

Soe. Canada, 1918-9, [ill.], 12 111., 21-20. 

Two lots of 10 gnus, each of soil are shaken re- 
sr>ec(iYely with 150 c.c. of distilled water and 
150 c.e. of a solution of calcium bicarbonate for 
thrw hours as In the Hutchinson and Maclicnnan 
method (see this J., 1915, 505). The ciectrical re- 
sistance of the above two solutions after the shak- 
ing (Tj and OR), and of the original ealelum bicar- 
bonate solution (r,) are determined. Then the 
ealciilaterl resistance, r, of the ealelum bicarbonate 
solution after being shaken with the soil. In order 
to give the observaNl value OR, assuming that the 
reslstanc'e of the aqueous soli solution remains 
constant’. Is given by r = r, xOR/(r, — OR), and the 
ratio r/r, should give a measure of the alkalinity 
or acidity of the soil. Comi^arlng these results 
with those obtained by the Hutchlnson-MacLennan 
method it Is found that, If the ratio Is less than 
0-985 the soils are alkaline, and If the ratio is 
above 1*284 the soils are acid and require liming. 


fiitrite and nitrate nitroffcti; Detennination of 

<n the presence of other nitroffcn compounds 
[c.g. in soil c^etracts]. T. Pfelflter and W. 
Simiuermaclier. I.andw. Versuchsstat, 1919, 98, 

The following metliods aie n^commended for llie 
dt tcnniiimtlon of nitriles, nitrates, and other nitro- 
gen e«iini)oiinds in such siibstnmvs as soil extracts 
t ie. The total nitrogen, minus nil rite and nitrate 
niirogtm, is delermlned by KJeJdahrs method, the 
digestion being made with (he addition of 6 grms. 
of ftunms suli)hate. Ammonia nitrogen is deter- 
iiiim'41 in tile usual way by distillalion wltli mag- 
ncsi.L After the ammonia Ims Ikvii removetl, (he 
r**sidunl solution is (rented with 12 gnus, of mag- 
nesium chloride aud’H gnus, of llnely divided copt)er- 
niagm'siiim alloy ((‘opiM‘r, (M), nmgiiesluiu, 40%) and 
again distilled; (he ammonia (lius obtained Is that 
formed by the reduetlon of the nitrites and nitrates. 
Nitrate nllrogen Is determined by lH)lUng 75 c.c. 
of tin* original Holnlion for 1 hr. with 1-5 grin, of 
d(‘Xtros<‘, 0-3griii of ferrous sulphate, and 5 grms. 
of sodium enrlK>mile; ammonia and nitrous aeUl 
are thus expelled and tlie nitrate is then reduced 
with eop()A‘r-mngneNlum alloy and the ammonia 
formed dlstilletl. The nitrile Is not completely 
n‘du<*<‘d by the al)ov<‘ Ireatnu'iit, and the nitrate 
nitrogen must Ik‘ eoneel(‘d by 1102 mgrin. 

— AV. P, S. 

Ammonium salts; Actum of in plant physiology. 

11. <f. Sdderhaum. Bledermann’s Ziuitr., 1919, 
48, 133- K15. 

Ammonium salts (sulphate, chloride, phosphate, 
nitrate, and eari)onnl(‘) produced more or less 
marked symptoms of toxlelly when addend to sand 
eultures of harh\v. Tln‘ toxicity tlius aj)iKairH to be 
mainly due to th(‘ amnionlum Ion. Tlie limits of 
toxic action for amiiioidum suliJiafc* W'cre deter- 
mined for rye, wh(‘at, oats, and barh‘y. Tlio jiotato 
plant showed grcat(*r rcNislanct* to the toxic action 
of ammoiiinin sii)i)hate than th(‘S(‘ emeals. 

-J. C. D. 

I'erfilisers; Field tiials xcith by-product lime and 

marls containing magnesium as . Tackc. 

Bh'dermann’s Zentr., 1919, 48, 129-133, 
Expeuimentaj- fU*ld (rials on newly cultivated moor 
and I)(‘alh land Indicate tiiat no particular virtue 
is (o bt‘ attached to the high magnesium content 
of by-product lime (tills J., 1918, 744 a). Us value 
lies in its content of basic Bubstances, Just as In 
tla* case of chalk or lime marls. Tlie price of by- 
product lime is also very hlgli in comparison with 
(he other liming ngentR.~J. C. D. 

Fertiliser; Experiments with ” Kalikalk ** as . 

H. G. Sdderbaum. Biedermnmrs Zentr., 1919, 
48, 133-130. 

“ Kalikalk ” Is a product prepared from potash, 
felspar, limestone, and gypsuni. It contains np- 
proxImaUdy 37% of silica, 9% of suliihiii'ic acid, 
5% of potassium, and 32% of calcium. Compara- 
tive trials in tlie manuring of oats were made with 
three preparations and with i>otasslum sulphate. 
The rc'sults Indicate that ” Kalikalk ” produced 
somewhat better results than ixitnssium sulphate, 

-J. C. D. 


Fertilisers; Ten years* experience with manganese 
compounds and other stimulants as — H. G. 
Sbderbauin. Bledermann's Zentr., 1919, 48, 
136-137. 

Manganese carbonate used in conjunction with 
aluminium sulphate , ];n^uoed good results, with 
oats, but the other shbstanoes tested (manganese 
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^ulphato, pyrolu.sKe, hydra lf*d manganese peroxide, 
ferromaugaiiese slag, eaJelura lluorlde, potassium 
iodide, •• f<Jnf/ralM ladioactif," uranium ae<‘iate, and 
ferric hydroxide) f)r(Klueed nelfher sflmulallon nor 
Iiihibifjon of planl growlh. The uranium sails 
were delelerlous when admlnJshued in large 
ainounlH - J. J>. 


Itituiur; Drfot/ipftsifion of - h{/ hacfrrin of 

“ (/Hanoi/' a frrfilisrr prrparrd pom tnolansrs 
HdHtr. A. Kf)eh and A. Oelsner. Iliocliein 
/ellH., 11)1<», 94, 


Jn fhe inaniifaelure of “ guniKd ” from imdasses 
Avasie lh<‘ iMdaine is deeoinj)ose(l by organisms de- 
rived from I he compost . Amongst these are moulds 
orgMiilsniH which |)roduee trimeth^ lamine. and a 
baet<‘ilum naimal Jirtahotharlrr a, wlileh sjdits ofl* 
the uhoh' of tlie nitrogen (.f Ixdalne in the form of 
nnimoniji. It also prodmvs carbon dio\id(‘. probably 
oy the internuMlIati' formation of inetlul alcolidl 
and formic and ac(‘tlc acids, -.f. (\ I). 


P \TENT. 

I'drliliHrrJi. (icr. P.il. Srr XlX.n. 


XVn.-SUCARS ; STARCHES ; GUMS. 

>^larch; Supposed dp{/radation of hp formal- 

df'hpdc. M. Jacoby. Ibw., fhll), 32, 558 .TO. 
iiF.\ mixed with formalin, stareli soon loses tin* 
lK>wer of giving a blue* colour with iodine, which 
fact has led Woker (this J., lOKJ, (o declare 
that the aldehyde rescunbles diastase and causc‘H 
hydrolysis. It Is now shown tliat the addition of 
nmmonlum acetate is sutHclimt to restore Ihls iM)wer 

-J. C. W. ‘ 


^laich,' Awturc of .vo/a/toa,y of in formalin and 

the quant itatirv irronirrsion of formalin-ntareh 
into starch; also on the colour of iitdinv solutions 
W. von^Kanfmann and A. I.ewlte. Per., 11)10, 82^ 
i\\{\ — (»27. ’ ’ 

As a Una I argiiuamt against Woker’s assumption 
that stjireh is hydrolysed by formalin (stx' this J. 
191(1, 12(1S), th(* authors stiow that it can lx* re- 
covered quant itativedy, abs<dutely unchanged, from 
solutions In formalin which give no rca<*tloil with 
Iodine, mendy by i)recli)ilatlon with alcohol. The 
failure of (he iodine reaction mav Im^ due to 
chemical union of the starch with the formalde- 
hyde, but II may also Im' consIdiMed as a colloid 
chemical plimiomenon. The c«)lour of solutions of 
iodine in th(‘ halogen derivatives of nM‘lhane ami 
ethane varies from brown to vhdet as the number 
of remaining hydrogen atoms d(‘cn*ases. (Se<‘ 
further, J. (diem. Soc., July, ltdU.) - J. {\ \y. 


hiastasc; AVjr (hnnics of formation and aciuni of 
— — . J. Wohlgmnuth. IUocIkmu. Zells, p.ni), 94 
215-22-1. 

Tue author cannot <onfirm the work of Hleder- 
mann (Ferment forsdi.. P.d5, 1 . or that of 

Woker (this J.. PJKI. l2i;S). Starch treated with 
forma Ideliyde does not give a blue coloration with 
iodine. Tlds is not due, as Woker think.s, to a 
diustatic action, but to an liiaclivalion of the groups 
which give the iodine reaction. Removal of (he 
formaldehyde by nu‘ans of phenylhydrazluo rt*stores 
(he reactions of the starch.— J. C. D. 


Betaine in molasses waste. Koch and Olsner. See 


Patents. 

Sugar juices; Continuous process for the preheat^ 

ing and sulphitation of raw , and apparatus 

therefor. C>. H. Fischer, Cliarlottenburg. Ger. 
Pat. 510,250, 19.2.18. 

After raw' (beet) juice leaves the measuring vessels 
Its temix‘ralure Is raised from 50° to 70° and then 
to 85° 0. in stages, IxTween whicli sulphur dioxide 
Is introduced, so that when the naiuired maximum 
temperature has been attained the juice can be 
llllered without first undergoing a HiKM.*ial sulphlta- 
tion process to complete the precipitation of pro- 
teins. The apparatus consists of a series of three 
pndieaters (heated by coils), tlirougli which tin* 
Juic<‘ pas.scs 111 succession. A braiicluMl sulphur 
dioxide supply jjpe communicates witli the juice 
mains leading from (he first preheater to the second 
and from (lie second to (lie third, so (hat the 
gas can he introduced as (he juice jiasses from one 
to anolhei*. The' second and tliird heaters are })ro- 
vbled with stirring mechanism to prevemt subsidence 
of preeliiilaled matters.— J. II. L. 

[lione-hlack :] Translaliag and cooling material 

[ ]. M. Sims. Llanorcli, Pa., Assignor to 

Sims Automatic (’onveyor Go. IJ.S. Pat 1500 784 
1.5.1.19. Appl,, 4.9.15. ’ ’ 

An apparatus lor llu* rcvivlficallou and cooling of 
Ixmc-black in sugar factorb's comprisi's a kiln 
which discharges its fxmhmts Intermittent Iv, and 
means for securing a practically coni in nous ‘inflow' 
of the dlscliarged hot matiTial through a numlx*r 
of aiHTtures into a piuMimallc conveyor idju* of 
sucli length lliat (bo material, after being carried 
tlirough tile pipe and disehargial on to a conveyor 
b<‘lt, arrives at the discharge end of the latter 
siifticicuit ly eoided to lie used again.— J. H. L. 


XVra.-FERMENTATION INDUSTRIES. 

Aspergillus orgzw; Influence of calcium sails on 
the starehdiquefj/ing enzgme of (1. Klla 

Mem. (’oil. Eng., Kyoto Imp. Fniv., 19J8, 2, 1— 4>. 
In exiHTimenl.s witli takndinstase and potato- 
stareb, the addition of small quantities of caleinm 
sulpliate or elilorlde aecekTnted the action of tlie 
liquefying enzyme, Indli at 2.5° and at 50° ()., even 
Inen.s(^a where it retarded the saecliarifviug aelion. 
In .similar exinwlments with malt diastase, caleliim 
salts retarded both liquefaelioii and saceliarifiea- 
tion at the ordinary tenqxTature, but at 50°('. 
liquefaelioii was aenderated. It is eoneluded (bat 
wlieri' .saeeiiMrifiealloii and fermentation are eon- 
diieted simultaneously, as in Jnpancst! brewing pro- 
c(‘s.ses and in the Amylo process, the addition of 
small quantities of calcium .salts helps to prevent 
any nTrjietory starch partiides from escafilng dis- 
solution. wlillst its ndarding Influence on sacebari- 
tication Is of no s^wloiis importance.— J. II. L. 


lieers; Some analpses of war-time (lerman 

Belgian . II. L. Hind and J. L. IJaker. 

Inst. Prew'., 1919, 28, 205-207 


and 

J. 


Tins papiT eompri.sos talmlatod analytical data 
ndating to some typical German and liclgian war 
Ixxu’s, and some iiote.s on brewing conditions in these 
coniitries during tlie war. The gravity of German 
beer.s w'as progressively, reduced during the war and 
did not exceed 1008 at the time of the Armistice. 
Even at this gravity, however, very palatable beers 
of llgiit Pllsener diameter were produced, but the 
dark lager beers w ere decidedly sweet owing to addi- 
tion of dulcin (1—10 gnus, per hectolitre). Insuffi- 
ciency of malt led to the production of large quanti< 
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ties of Ersatz- (substitute-) beer, made, for example, 
from dulelu, hops, ami saptmln, or in some cases 
from lioivextract and a re-raasli of the grains. 
This J^VMfi-bct'r was somel lines slightly fermented 
and stored for a day or two. In flavour it 
resembled a very swirt, rather naii.'^eoiis hop- 
Mtter. German bn'wln/i' hum hods were no! frreatlv 
modllkHl during the war. thou^di lli(‘ duration of 
stoni^e of lK‘ers was reduetnl; eopiKu* utensils and 
plant were replaced by iron. In liidjirium all eopiK'r 
utensils NS ere re(|ulsition(*d. and many of the 
breweries NNen* deinollsheil ; in most towns and dis- 
trlets only one lireNV(*ry was Itdl in working con- 
dition and th(‘ other brewers Nveiv' oblimsl to have 
tiieir beers brewed there. Many .substitutes, 
beans, millet, tai»i(K'a, vel(‘hes, ele., were <‘mph\Ned 
lo eke out the small supply of malt and su^ar, 
but in Hpil(‘ of tlie low gravity of the biau’s their 
uualily uas nunarKably ^ckkI. SIikh' the German 
withdrawal llu‘ iKUiuissibh^ ^a'avitv has lK‘en rai.sed 
tnmi lOOS to 1011. -J. II. L. 


Jims; Maladies of ihin — . W. Windlseh. 

Woch. lirau., 191S, 36, 310-ai2, aitt, :]22 ;i2r», 
333, ;i;iG-;G2. 

Ma.nv eases of discoloration or unpleasant flavour in 
ll^dit beers may be attributed to tlu^ formation of 
nitrous acid, either by bioehemleal re<Iuetion of 
nitrates derived from the brcNviiif' water, or by 
baetcu’ial decomposition of i)roti*ins. Nitrates may 
be reduced not only by (.‘ertain baetiula but also 
b> }eaat depriviMl of suitable imfrlment tc/, this 
d.. 1919, S7.\). In 8(un(‘ b(‘ers ttu‘ odour of nitrous 
acid itself has lK‘en i>^Teeptlbl(‘ (ibid.), but the 
acid may also ^Ive ris(‘ to deleterious products by 
interaction Nvith other substances su(*h as amino- 
acids; e.(/., leucine >Ieid.s hydro\ycai»roie acid, 
which has an unpleasant flavour, and tannins 
(whether dmlvi'd from malt, -husks or hops) are 
(onviu’ted by nitrous acid into dark-coloured sub- 
.''laiices. If putrefactive bacteria pdn access to 
beers, esiK‘cially those of Ionv acblity, they may 
ju’oduce malodorous substances such as indole and 
skatole which yield red coloure<l products when 
acted uiHui by nitrous acid, liacterla of (h<* Haim‘ 
vlass also convert tyrosine into /mtc'soI, NNhlch has 
a “ carbulli' " odour, and in this reaction an Inter- 
mediate ])roduct, p-hydro.\'yplu‘nylacetic acid, is 
formed, which forms dark -coloured substane«‘s in 
jirestmee of iron salts. Cloudiness in thin lH*ers Is 
most commonly <lue lo lannin-iiroteln compounds or 
hop-resins. The author considers that tannins 
s(‘rve no useful puri)ose in wort, and should Ik* 
eliminated as c<jmplctely as possible lK‘b)n‘ fer- 
mentallon, ami lo this end a copious precipitation 
of coamdablc protein from the wort is <lcNirabk‘ 
(c/. this .1.. 191S, 779a). Sucli a <-ojdous “ break” 
is promoted by the Infusion m(*thod of mashing 
(as contrasted with the (U'coction nu'thod), by brew- 
ing worts at as high a gravity as possll)le and dilut- 
ing sub.Majuent ly lo the requlnal <‘\tcnt with W’al(*r 
(not with hopped water, as this intnaluees hoj)- 
tannins into the bt‘er), and by securing a high 
acidity in (lie copjier woi’t. In worts dcfl<'lent in 
acidity the tannins may be present as alkali salts 
and thus escape precipitation (stn* following 
abstract); in such cases increasi* of acidity due to 
fermentation or even carbonation may <*ause a 
tannin-protein haw in tlie finished beer. Iflscuss- 
ing the influem*e of phlobaphen (set* following 
abstru(*t), the author iioints out tliat this substance 
is formed to some extent from hop-tannin when 
liops are stored under unsuitable conditions, with 
access of air. This transformation, however, is 
probably an advantage, since phlobaphen Is more 
i-eadlly eliminated from wort than the tannin from 
which It is formed, its compounds with protein 
being insoluble even la hot wort (ibUl.). Referring 


to iron-slekness In thin beers (see this J., 3918, 
779 a), the author corrects a previous statement that 
the gradual Intensification of colour In iron-slek 
bcrrs Is due to oxidation of ferrous to ferric 
tanuntes. Roth forms of Iron can produce coloni- 
tlou In lHH‘rs deficient In aeld. A high acidity Is 
one of the most lniiH)rlant saf(*guards against this 
malady.— J. II. G. 


Hop hoilniff; Coloration produced in , and tho 

inftuenee of tannin thereon. W. Wlndlsch. 
WtK*h. Ilrau,, lid 9, 36, !V-32, lo— IS. 

liiE red coloration Nvliich has Imh*!! observed in hop 
extracts made willi wali‘rs rich in carhoiiates or 
in hopjK'd worts iu(‘i)ared with such W'aters (sw 
this .1., Kriiinhanr, 191K, 523 a; Ran, 1918, 524 a), 
Is aj(riluil(‘<l by the author to the transformation 
01 some of tlie hop tannin into phlohaiilmn. This 
substance, Nvhleh llko tannin Is aeld in character 
Ibrnm soluble salts Imvlng a de<*p reddish colour! 
It Is forimsl from innniu on heating wllli alkaline 
liquids (even with w.alcr conlalning alhuline-earth 
carbonates or dliHilassium phosphate) In preseiiei* 
of air; in ah.seiKH* of air colourless or slight h 
i-^doured suhstanecs ( Uuico compounds) are pro- 
duced, Nvhich readily undergo oxidation to phlo- 
hapJum or it.s .salts, Roth phlohaphen and tannin, 
when in the fn*i‘ stall*, eomhine with iirotein, but 
whilst the eonqiounds of pro((*ln wdth tannin are 
.soluble In hot wal(‘r and only siqiarale out slowly 
on cooling, (he plilobaphen-prob'ln coiniKxinds are 
practically insoluhli* at all (enqu'ratures. In the 
form of sails nellla*r tannin nor phlohaiihen com- 
hines with protein, hen(‘e they may «‘8cai>c precipi- 
tation from worts defiehmt in acidity, but an In- 
ereasi* of acidity during fennenallon or afterw^ards 
may lilK‘rate them from (heir salts and enable thorn 
to form eomi>ounils wllli proteins, and thus glV(* 
ii.se to turbidity. .1. 11. L. 


} east which ferments mannose. G. Mezzadroll. 

Slaz. Sis*rlm. Agrar. Ital., 1918, 61, 300-311. 

(iiern. Z<*nlr., 1919, 90, II., 50(;~r)07, 

I\ expeiinieiits on (lie f<‘rm(*ntatlun of saoehurllied 
vegetable Ivory exlraelH (s(*e this .1., 1919, 50 a) 
with various easts, the Ih‘sI results w*ere obtained 
with a yeast from Apulia, Italy. From maimosc^ 
soliitlon.s of — 12% eone(*nt ration lids yeast pro- 
<lucH*d yields of alcohol ranging from 175 to C-85% ; 
only a small quantity of ainmoniuin phosphate was 
required In addition to the sugar. The yeast ft‘r- 
m(‘nts dexiroHi*, sorbo.m*, HucroH(*, and maltose fairly 
W(*I1, and laetow*, ramnosi*, and limlin less 
readily. Saiehaiine extract s from beets, nmlw, 
sugar cane, figs, and locust iMjans are fermented 
completely by it. It grows W(‘ll on agar containing 
malt wort or bee*!*, on falnlly alkalim* glucose-agar, 
on lK*elH, and on jk)!, aloes, at the ordinary teniriera- 
ture.— J. II. L. 

Fu7nario acid; Formation of ■ - hp fomentation 
of sugar, (b VVehmer, Rer., 1919, 62, 592— 501, 

A iiEPLY to Khiilch (liiis .1., 1919, ."«)() a) denying 
that Fhizopus nigricans produces fumarlc add from 
sugar.— J. C. W. 

JJenzenc; iJetet minatnm of small amounts of — — 
in ethyl alcohol. h\ W, Rahingloii and A. Tingle. 
J. Ind. Eng. diem., 1919, II, 555—55(1. 

One hundred e.e. of the sample is mixed with 
200 e.e. of water and distilled at the rate of 1 c.c 
rier mlu.; the first 20 e.e. of distillate Is collected 
In a narrow graduated tube* (c.g., a 50 e.e. Bggertz 
tube) and to It Is added 35 c.c. of potassium bichrom- 
ate solution (one-sixth saturated) and 2 c.c. of 
hydrochloric add (sp. gr. 1*12). The tube is clostMl 
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with a rubber 8fr)pfK‘r, lh(‘ contents mixed, and, 
after 15 mins., sloiken with exactly 10 c.c. of light 
ixjtroleurh. Tlie mixture Is alJowtid to separate Into 
two layers and the increase in volume of the petro- 
leum spirit is a measun* of the amount of bcmzene 
present. If more flian 0 75% of Ixmzene is found, 
It is advisatde to coIJ(*ct a further 10 c.c. of dis- 
tlMate and treat fids as described. The presence 
of a large projKirllon of acetone In the alcohol 
would J/icreas<' (he apparent amount of benzene; 
pyrldin<‘ would give a similar ix^sult but It.s Inter- 
ference may be prevented by Increasing to ‘1 c.c. 
the quantity of Iiydrochloric acid added.— W. P. S. 

lilack varnish. Ling and McLaren. .Sec XIII. 

Diastase. Wohlgemuth. Hce XVII. 

2<vtdent media from yeast. Uelter. See XIXa. 


from pre.ssed ytast and brewery mashes: 

Proee,ss and apparatus for filtering . Metnll- 

W(‘rko vorm. 1. Aders A.-(L, Magdeburg- 
Neustadt. (Jer. Pal. 500,527, 7.1.10. 

Tiik mash is forced ov(‘r into a wide, .shallow 
pressure chamber In which the thick wort is drnw'n 
off, without stirring ui» the mash, tlirough a slowly 
travelling fllter-lx'd, which removes the deposited 
material from the pressure ehamber; when the 
pressure on the cake of grains Is relieved, it swells 
and breaks up. In this way a comphde e.xtractlon 
Is obtained, since owing to the small depth of the 
mash, the layer of paste surrounding the small 
lumps of mush Is torn away. Finally the washed 
cake js removed from llu‘ tllter-bc'd by u grains 
conveyor. With this arrangement it is unnecessary 
to employ the usual breaking and stirring devie<**8 
and a second tiltration of the wort Is not required. 

-J. F. B. 

Lactic acid bacteria; Manufacture of durable fer- 
ment preparations, especially of . M. Groll, 

Vienna. Ger. Pat. 508,9()2, 2(1.12.17. Int. Conv., 
13.12,17. Addition to Ger. Pat. 282,205 (this J., 
1015, 730). 

(’O.XFKOTIONEHY masscs ui’c mixed with bacteria 
cultures grown in whey (or in “ Klarer tichotte ”). 
In this wmy the presence of putn‘sclble milk 
residues, e8i)eclally casein, is avoided and (he 
flavour of the preparations remains unimpaired on 
long keeping.— J. F. B. 

Alcohol and feeding-stuff 8 [from reed.s]: Production 

of . Verwertuiig Inliiiidi.seher lYotlukte 

G.m.b.H., Charlotteiiburg. Ger. l*at 311 217 
13.12.10. ■ ’ ’ 

Alcohol is produced from the roots of the 1*011111100 
reed {Arundo phragmites), and the liquid remain- 
ing after distillation of the alcohol furnishes a 
fiHHilng-stuff ; 100 kilos, of roots yields 10 7 — 11-5 
litres of alcohol.— J. H. L. 


XDU-FOODS, 

Milk calculations. H. D. Richmond. Analyst, 1919 
20(1-201. 

A BBRiM Of papera by L. J. Harris (this J., 1918, 
W A, 712 A, 780 A) Is criticised, the author b^g of 
the pinion that the calculations are based on some* 
What erroneous assumptions.— W. P. S. 


I, Hydrogenated fats; Digestibility of . .W 

t Fahrion. Chem. Umscliau, 1919, 26, 22—25, 33—34. 
^ Ax outline is given of the method.^ of using hydro- 
^ genated fats in the manufacture of margarine and 
of previous experiments on the digestibility of such 
' fats. The conclusion Is drawn that hardened oils 
^ imdudiijg hydrogenated marine animal oils, can be 
I used for food pur|K)8e8 without any hygienic draw- 
back, but that the evidence Is Insufficient to show 
(hat they are us readily absorbed by the system as 
ordinary edible fats, and particularly bulter and 
oleomargarine.— 0. A. M. 

Pruit prcserrcn prepared in the cold, without the 
addition of sugar, alcohol, or antiseptic G 
Bertrand. Comptes rend., 1919, 168, 1152-1164. 
ExeLKjMEXTs were tried Avith cherries, red and 
white currants, raspberries, plums, and apricots 
whole or cut in halves. The fruit was wx‘11 washed 
and plactHl in l)ottles fllled with water, so that at 
the lime of closing the boltle no air was Included in 
the Ihiiiid. The botile.s were closed with nihber 
stop)K‘rs and W(‘re kept through the summer, 
autumn, winter, and spring. In some of the bottles 
markeil alcoholic fermeniation occurred In the 
earlier days, whilst in others it occurred only after 
tile lapse of several weeks. After (‘leven nioiilhs 
li out of the original 42 bottles showed no signs 
of fermentation and there were 4 In which only 
slight change liad oc*curred. In no case was any 
putrefaction or butyric f(‘rmentatlon detected 
Blstllled water was betler than boiled tap water 
for tile purpose. Cut apricots kept better than the 
whole fruit — W. G. 

Lead; Determination of small (juantitics of in 

foods and substances containing calcium phos- 
phate. B. W. ,T. Warren. Analyst, 1919 M 

Tl.v grins, of (lie substance is incinerated in a silica 
basin, the ash is dissolved in a small quantity of 
water willi the addition of 1 c.c. of nitric acid 
the solnlion filtered, the lilt rate treated wdlli a 
slight excess of ammonia, and again liltered. Any 
co[)}R‘r which may hi' pn\s(‘nt will he in (ho filtrate 
whilst tlie lead Avill remain in the precipitate; the 
filtrate should, however, lx* tested for lead by the 
British Bliarmacop(eia method. The precipitate is 
rinsed into a cylinder Avith water, .5 c.c. of dilute 
acetic acid is added, followed by hydrogen sulphide 
solutiou, and the coloration obtained Is compared 
Avltli a standard.— W. P. S. 

Feast,* Nutrient media from * . H. Reiter. 

Deutsch. Med. Wochenschr., 43, 1201—1202 Z 
ges. Brauw., 1918, 41, 255. 

Breaveus’ yeast, washed and carefully dried, yields 
a light iK)AAMer which may he preserved indefinitely 
in closed vesseds. A mixture of 1 part of the dried 
yeast with 100 parts of water is allowed to stand, 
for an hour, then heated for an hour in an auto- 
clave, and filtered first through cotton wool and 
afterwards through filter pajier. The extract thus 
obtained forms, without addition of peptone a 
satisfactory substitute for nutrient meat broth, and 
may be u.sed for the preparation of agar media. 

-J. H. L. 

Oclatin; Biological value of nitrogenous substances 
0 / and bone preparations and extracts. H 
Boruttau. Blochem. Zelta., 1919, 94, 194—204. 

^ebimjnts on dogs Indicate that gelatin has a 
biological value of 69%, calculated on the Thomas 
forauJa. Ce^ia commercial food products, con- 
sisting essentially of bone cxttacts, possessed a 
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value of the same order. Au extract prepared from 
roots was much less nutritive, whilst a moat extract 
examined did not have quite ns high a value nn 
those prepared from lK)nc.s. The biological value 
of bones for dogs was found to be of the siinie 
order as that of pure gelatin.— J. C. D. 

J(tdide in mineral waters. Baughman and 
Skinner. Sec VII. 


Edihlc-oil preparation. Mediclnahoil preparation. 
H. V. Dunham, Mount Vernon, N.Y. U.S. Pats. 
(A) 1,302,4S0 and (b) 1,302,487, 29.4,19. Appl., O.U. 
and 4.9.18. 

(A) An edible fatty oil Is cmulsllle<i wlUi a neutral 
solution of cnstdn, the mixture Is homogenised, and 
the product is dried at a knv teuijjerature. (b) An 
ingestible medicinal oil Is treated a,s descrlbctl 
under (a}.~j. u. j. 


Jlydrocarbous in fats. Normann and Hugel. Sec 
XII. 

Patents. 

Cattle-cake; Manufacture of ~ from yellow 
mustard seed. G. W. lAmsvelt, Bussum, Holland. 
Eng. Pat. 121,580, 13.9.18. (Appl. 14,940/18.) Int. 
Conv., 21.12.17. 

Yra.i/)w mustard seed Is crushed and treated with 
live steam until the nllyl mustard-oil Is driven off. 
3'he seed Is then dried and pn*Hse<l to remove the 
fatty oil. The resulting cake Is non-injurious as a 
cattle food.— J. H. J. 


Albumins from blood; Manufacture of decolorised, 

odourless, and tasteless . A. J. L. Terwen 

and 0. J. C. van Uoogeuhuyze, Amsterdam, 
Holland. Eng. I'at. 12.3,971, 13.8.18. (Appl. 
13,157/18.) lilt. Gonv., 0.3.18. 

Dilute acid Is added to blood and the mixture Is 
allowed to stand for 24 hrs., during which i>eriod 
the red corpuscles are dissolved and the destruction 
of catalase coiuimuiccs. A 3% solution of hydrogen 
lieroxide Is then add(‘d find the mixture allowed to 
stand for u furtlier 24 hrs. wdicn the destruction of 
catalase Is completed and dccolorlsation is com- 
meiiml. A slight excess of alkali is added, and In 
a short time dccolorlsation Is eoinideted. The 
liquid may be evaporated In a vacuum, the albumin 
obtained remaining soluble.— J. 11. J. 


Fruit- juices and other organic food and vcuvtahle 

products; Process of preserving . 0, A. Kern, 

Mill Valley, Cal, Reissue, 14,033, 15.4.19, of U.S. 
Pat. 3,204,880, 14.11.10, Appl., 9.3.18. 
FituiT-juicE or other liquid food Is evaporated to 
ji syrup, sterile cellulose material Is added, and the 
evaporation continued to dryness.— J. U. J. 


Potatoes; Preparation of a slatde dry product from 

raw . S. von ZdnUl, Buduf>est. Glor. Fat. 

30,3,907, 28 12.15. Int. Conv., 28.8.15. 

Raw imtatoes an* sllc<‘d, wetted with water, sub- 
jected to a mild treatment with Hiil])huroiiH acid, 
washed to n'move tlu* latter, and then dried at a 
moderate temiK*raliire. The amount of sulphurous 
acid usiHl Is so small that wdiilst the enzymes near 
the surfact^ of the slkvs are rendered Inactive 
those In the Interior nunaln unlnjuml. By 
grinding the dried product a light-{‘oloured palatable 
Hour is obtained.- -J. H. L. 


Fish; Preset vat ire treatment oj [by refrigera- 

tion}. A. F.vm's and W. P. Watkins, Ijondoii. 
Eng. Pat. 127,401, 29.5.18. (Appl. 8893/18.) 

Feeding-stuffs [from reeds]. Ger. Pal. 311,217. See 
XVI 11. 


XIXb.-WATER PURinCATION i SANITATION. 

(Jas masks and absorbents; Methods of testing . 

A. C. Fiddlier, (1. G. Olx'rkdl, M. (', Teague, and 
J. N. Lawrence. J. Ind. Eng. Chem., 1911. 11. 
519-540. . » » 

The t<*HtH descriUd comprise al)soi‘lK*nt tests, which 
are used in the development and (*outrol of 
ubsorlKjnt production, maclilm* canister tests, used 
In the development of canisters and In controlling 
the uniformity of lilling the canisters, and actual 
man tests, In which men wear the masks in gas 
chamlx*rs to detcrinlm* the life of the canister, 
maximum proUH-tion, leakage, etc. The physical 
and chemical methods employed for the purriose are 
given in detail.— W. P. S. 


Dryer for evaporating fruits, vegetables, and the 
like. H. L. Shepanl, Assignor to Pacific 
Evaporator Co., Portland, Oreg, U.S Pat 
1,300,497, 15.4.19. Appl., 29.0.17. 

Two sets of trays, containing the material to be 
dried, are arranged opposite to one another, and 
inclined in opposite directions, In a drying chamber 
and a current of air is directed through the chamber 
past both sets of trays at an angle to the bottoms of 
the trays. Means are provided for reversing the 
current of air.— J. H. J. 


Macaroni; Process of drying . k. Gammel 

Assignor to The Cleveland Macaroni Co., Cleve 
® 1.300.718, 16.4.19. Appl. 

25.3.11. Renewed 14.9.17. 

Tbi: material is subjected to the action of a curreni 
of air of high velocity and low humidity, and thei 
w a current of low velocity and high humidity unti 
the excess of moisture Is removed. The diying if 
comp^ed by passing a current of air of hlgt 
over the material alternately In dlfferen 
OBjenona, humidity of the air correnta nsec 
li below tjje aatnratlon polnt.~->J. H* JT. 


Patents. 

Formaldehyde; Apparatus for producing . G. 

Calvert, 3Viekenham Park, Mi(ldles(*x. Eng. Pat. 

12(1,479, 13.5.18. (Appl. 7997/18.) 

METmL alcohol vajiour la passed through a coil sur- 
rounding (he hot portion of a burner tube contain- 
ing a catalyst, and Is then KhI Into a Jet within the 
burner tube where It Is allowed to mix with an 
adjustable supply of air in close jiroxlmity to the 
catalyst. The device may be applied to a self- 
contained iK>rtabIe appliance^ for the prcKluctlou of 
formaldehyde for disinfecting purixises. In which 
case the methyl alcohol Is vuj>orlsed by means of a 
small spirit lamp and the end of the burner tube 1» 
open to discharge the formaldehyde Into the atmo- 
sphere. The arrangement In a large Installation is 
substantially similar. The Jet Is replaced by a 
nozzle In the form of a truncated cone fitting Into a 
corresponding seating In the burner tube, and the 
admission of air Is regulated by advancing or with- 
drawing It In Its seating. The other end of the 
burner tube is connected through a valve-box to a 
wndenser and absorption apparatus similar to that 

(thfa 'J., 1918, 

iwo).— G. F, M. 
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CJol/M. U19. 


IHslnfectants [and fertillsera], Gewovkacbatt 
Klnlgkelt, Ehmen. Gcr. I'lit. 311,122, 13.10.18. 

A UiXTvnc of liyKi'oscople «al(», o.//., kaliiKo, with 
IKJtaHHJuni j>€‘ni)«/i;^anat(i Kodiuin formate or 
other KiiItH of tVirmic aoid or Jf.s hoiuologues Js em- 
Idoyed an a dlHinfeel/inf In ^h(‘ fr(*afm(*iif of fa‘c‘es. 
Willi Ihe a<l(lJlio]i of Jiin(‘ and idnisphorle acid the 
nilxlnre fiirnlsln-.M a good ferlJIJ.siT. (J. F. M. 

<H\h iiini hyjxxhlin (tr. F.s. Pat. 1,28<S,587. i/ee VII. 


XX.- ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Aconitine; Ucartitm of . L, P. J. Palet. J, 

Pharni. ('him., IlUO, 19, liiio lihd. 


in heating In vessels of alkaline glass. A yellowish 
I coloration Is also produced In 0-5% hydrochloric actd 
so Utloii, and a greenish-yellow In 25% hydrochloric 
add but only in the latter case could apomorphlne 
tie detected. To obtain colourless and unchanged 
soint ons of aiiomorpliiue, they must lie freshly pre- 
pared in boiled waler, and .stored In absolutelv 
neutral glass vesstds. {Solutions of cocaine hydro‘- 
chloride even when Quite nmitral, undergo hydro- 
lysis on heating to 100° t'., but as this is oniy slight 
when the steiilisalion is conducted in neutral glass 
vessels it is preferable to sterilise in this way rather 
than by the additl<m of phenol or salicylic acid. 
Ihe pre.sence of even minute amounls of alkali in 
cocaine solutions causes considerable hydrolysis in 
the cold, whilst on lu'atlng, as much as 50% of lhi‘ 
alkaloid may Ik‘ r(‘.s(dved into ecgonlne and benzoic 
acid.— u. F. M. 


Ihyrii amorphous and crystalline aconitine yield a 
violet coloration when lu^altMl vvitii a 4% .solution 
of sodium moiylMlate in concentrated pliospliorie 
acid (sp. gr. P7); if llie molylHlale is omit led, only 
tile crystalline variety givi's a violet coloration, (he 
amorphous form giving a grey colour. The violet 
coloration is not given by a])omorphlne, atropine, 
brucine, catTeine, cocaine, digito.xln, dlgltonln, 
<emetlne, morphlius nar>ellln<‘, narcidms narcoline, 
papaverine, strychnine, or theobromine. Aspido- 
siiermlne and v(‘ra trine glv<‘ a violet coloration with 
the t(‘st, but (he action of oxidising substances on 
lli(‘ former and of mineral acids on the latter 
liermlts their dltrereiitiatlon from aconitine. 

-W. P. S. 

Cocaine, heroho . and veronal; Detection and deter- 
mination of in viHCeiii. P. A. E. Ulchards. 

Analyst, PUO, M, lh2-lt)t;. 

Aliquot portions of the various organs and liquids 
are acldlti^Hl with acidic acid and extracted with 
warm alcohol; the alcoliolic extracts are concen- 
trated, illtereil, claritled, if newssary, with lead 
acetate, the exci‘ss of lead removed as sulidiiile, and 
the solutions tlien acldltled wltli acetic acid and 
extracted with ether. The ix'sidues obtained from 
the ether extracts are welglied and examined for 
veronal (dlethylbarblturlc acid), sulphonal (dlethyl- 
sulphonedlmethylinetliane), etc. The aqueous solu- 
tions, after tlie etlier extniction, are rendered ain- 
monlacal, extracted with cliloroform, the chhn’oform 
extracts shaken with dilute hydrochloric acid, the 
acid extracts agjiln rendered ammonlacal and re- 
extracted with chloroform, q’lu' r('si<lues from the 
chloroform extracts are t(‘stcd for alkaloids: if 
(H)caiue is susiK'cted to be prcsimt. the resldu(‘s may 
be extracted with Irmizcuc In whicii tlds alkaloid 
is distinctly wduble. Trional (dlethylsulplione- 
methylethylmelhanc), sulphonal, and tetronal 
t'dlethylsuiphonedlethylmethaue) are Ixvsl Idiuititlcd 
by their ni.pts. ; trional. 75° (\: suh>honal. 125° (\; 
tetronal, 85° F. Veronal has m.pl. h .md)- 

llmes completely and the crystals obtained \\la‘n the 
substaruv la evaimraled with ammonia ditfer from 
those yielded by trional and sulphonal under the 
same conditlon.s. Various tests for lu*rolne 
(dla(X'lylmorphlne) and cocaine are discii.ssed. 'Phe 
alum-potassium iHU-maiiganale lest for cocaine dc 
scrllK'd by Ilankln (tlds .T.. 11)11. 1511 wa^j found to 
give excellent results.- W. P. S. 


Alkaloids; Chamjes in —■ — during sterilisation, 
F. /axvola. Giorn. Farm, (’him., lOlS, 67, tltV-lU. 
DO-Oft. (Qiem. Zenir., llllt), 90, 11., {k’lik 
Moupuine hydrochloride in 1-2% neutral aqueous 
solution is unchanged by sterilisation, but a 
yellowlrfi coloration and precipitation of the base 
results In presence of 1% sodium hydroxide or even 


urn :oie arm ; 


■ atfiieuiiHral soince of p T 

MoUmey and F. T. Shutl. Trans. Uuy. Soc ‘ 
Canada, IDls-y [iiij, 12 , in, iiq-io2. ‘ 

iiiK autljors calculate, from tlie results of solu- 
hlllt.v exiHTiiiumts, that, hy acidifying fivsh cow’s 
mine with hydrochloric acid, cooling it to 0°(’ 
and (‘jdlccling tiie hlppiiric acid which separates 
oul. the equivalent of 1 Ih. of Umzoic acid jxu- 
U WW.S iH‘r day may he obtained. Tliey wusldor 
I hat tlds pnxvss might be ecommiically w orked in 
( anada l>y tlm dairy farmers during tlie winter 


().valie acid; Determination of E 

Per., 1<)1<), 82, 752-755. 


Ott. 


The quantitative diH'ompo.silion of oxalic acid into 
carbon monoxide, carbon dioxide, and water when 
ach'd on by acetic nnliydrlde containing a trace of 
ill appll(‘d by Kranse (this .1.. 

I.IU liS \ to the estimation of oxalic acid and 
oxalates. Uie miction has iK'en observed and ex- 
^alned^previonsly by llm author (Annalen, 191;;. 
Wl, iH) but has not In'mi utiiisi'd bv him for 
analytical purpo.ses.- H. W. 

Patem’s. 

Vhlorhydnns; Processes of malcimj — [from oit- 
uas], and apparatus therefor, FomimTcial U(‘- 
search Co., Assignees of P. E. Eldred, New York 
Eng. Pat. li;5,954, 4.2.1S. (Appl. 2001/18.) Int. 

< oiiv., S.2.17. 

CHLouuimiixs arc produced from oleiiues or from 
olI-g;i.s rich in unsaturated hydnx'arbous made bv 
cracking petroleum oils, by introducing such gasi's 
together willi chlorine into a current of steam at 
successive spawd Intervals in suitable vertical re- 
ac ion ehamlxis connected together in serii's, time 
being tlius allowxMl for the reaction to occur Ix'foiv 
the vapours rcacli a point where a furllier addition 
or gas IS made, and means Isdiig provided for the 
elllcient mi.xing of the gasi*s wllldn the chambers 
and lor the removal of tlie hydrogen chloride pro- 
duced, winch would otherwise promote the fonna- 
lon of uleiine (llchlorlde. The steam is initlallv 
led in at (lie lioltoni ami to ensure adeipiate mixing 
tlie chanilx'is are divided into sections by perforah'd 
cross plates, and alleriiato sections are packed with 
granular manganese dioxide or broken pot etc., a 
fresh supply of chlorine and oil-gas together witli 
steam to reiiluci' that condensed Ixdng Injected into 
each iinobsl meted section. Hydrogen chloride Is 
removed either by washing it out witli the condensed 
water through a trap at the base of each chamber 
^ manganese dioxide is employed It is re- 
oxidl^ to chlorine and manganese chloride Is re- 
moved by the wndensed liquid. The chlorhydrlns 
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are recovered from the vapours by passing through 
a column into a condenser.— G. F. M. 

Chlorinated hydiocarbuntt; Manufacture of — 

V. J. Uardiiig, ISloiitiXMil, Caiuida. Eng. Pat. 
ll.O.lS. (Apj)l. mVlS.) 

DicHi^ORO-inDROcAniioNri of the imraftlii wales are 
produced from gaw'ous olelim‘ hydrocarbons, par 
tlciilarly eth\leue and propylene, or mixtures eon 
talning these gaw^s, by leading (hem mixed wl(h 
<*hlorine, and in the abseiux^ of steam or water, 
through ehamlK^rs or tutx's containing a contact 
substamv such as l)rick, i)umi(‘e, sand, et)ke, eliar- 
coal, ferric oxide, alumina, or magnesia, maintained 
at 50°— 150° C. The dlehloroparaltlns obtained are 
I»ractlcally frc^‘ from liigher substitution prcKlu<*ts, 
and under the conditions des<'rilMMi no substltuti<m 
of paniliiri hydrocarbons, which ma\ 1 h‘ prcsmit, 
o(‘curs. — ft. F. M. 


Paracctaldchydv: Method of itreymlng — . if. a. 
Morton and It. H. Nicolet, PlUsbiirgh. Pa.. 
Assignors to tlnlon (^arbide (’o., New' York V S 
Pat. 1.5.4.11). Appl., 1.7.IS. 

Pcuu’KTVLDKii^DK, substantially free from a(v(al<le 
hyde, is prepared by treating acetaldehyde with 
sulphuric acM, neutralising the acid, separating the 
givater part of the unelianged acetaldeh.vde bv dis- 
tillation, resiulfying that remaining behind by 
treatment Nvith alkali, and purifying the ]>nralde- 
Iiyde by distillation after .w^panitlng th(‘ resin. 

- G. F. M. 

Mhaloids and alhafoidal xatts; Pn,ic.ss ol e.i tracts 
iiUf, purifyiny, or “ en Judinrf ” - .[ p IJovd 

rinclnnatl, Ohio. F f4. i‘ai. I.;{00,7t7 1.5 1*10 
Appl., t;.7.15. 

’ruK alkaloldal substance is pre<ipl(ated from a 
neutral or slightly acid solution by the addition of 
]>ow'd(Ted “magnesium elay.“ - (J. F. .M. 

Medicinal articlcn: Preparation of , and pro- 

ducts therrof. E. /ueblln, Baltimore, Md. F ^ 
Pat. 1,;]01.210, 22.1.1!). Appl., 5.8.1 1. * ' 

Anmiiowi, mcsliclnal proiKu-tles are Imparted to 
medicjiments by exr)osing them to the intluemv of 
high-tension elect rlelty until they lM‘come radio- 
iictiv4‘.~G. F. M. 


Medicinal oit. F.S. Pat. 1,. ‘102,487. Sec X]X\. 
Fonnaldfhude. Eng. J»a(. 120.170. Ncc xiXa. 


XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

P.VTEN'J’. 

Photographic positice-prints; Method of and ar title 

for ma Icing . j. o. Cai»Ntaff, Assignor to 

Eastman Kodak Co., Kochester, N.Y 1^ S Put 
3,302,025,15.5.10. Appl., 14.7.14. 

A SUPPORT Is provided w'ith two sensitive films the 
flower one slow, the upix^r one rapid. AfU'r expo 
fair to affect only the upjier film, the 

through the nega- 
tlve to the lower flhn, the upper film removed, and 
the lower film developed and fixed as usual 

-B.’V. S. 


XXno-£XPLOSIV£S| MATCHES. 

Exptonive reactions; Determination of the tempera- 
tures reached in . If. Mura our. (Jomptes 

rend., 1010, 168 , 005- 007. 

I.v ealeiilatlng the teiuiKuatun' reucheil in explosive 
renetlons It is neee.ssary to assume either that 
methane exists at the moment, of the explosion or 
that It is formed during the cooling. The ix^sults 
ma.v dlfler whUdy if one tn* otlier assumption Is 
made. Exjieiiments were made in an “erosion" 
lM>mb, the gases Udug cooled suddenly by passage 
tlirough a uarrnw eriti<i‘ into an exhauslrHl vessid. 
hroin the results obtained with i)OwderH which 
gave gaw‘H rich in melhane, the author lliids that 

rtlm hTIm **''' whole, of the melhane 

toidalmd in llm itreducls ,»f combustion of fiowMtM’rt 
Is formed during the fH-rlod of eo.tllng. Heuce la 
ealenlating the temiMuature of explosion, the most 
aeeurate result will lx‘ .»hi;ilued l>v revertlnir the 
of Iho .noth,. no to f,. ,-lt, .l.Zxli;* 
enee of methane at the moment of explosion Im- 
plies if lher(‘ \s no deposition of <*arbon, tln‘ 
cimstaney ol ||ie gaseous volume, ami It, therefore 
lesnlts that (h<‘ ImniKualniv of explosion of powMers 
do(‘s not increase wluui the density of the charge Is 
lnerea.m‘d. W. G, ” 

Pen \ IN. 

Hex s. .\(l,lo, .viillngnjl.'^, Hwodon. Kng. 
(■onv., 20.12.l(!, 


(Appl. ]K,!KMi/17.l Int.’ 


A oi .CTio o,\p|„HlM. f, oozing nlih dldtonlly Is coin- 
po.sod ,.t a golallniKod ml.xinio of nl(i-ooollnloBO wit). 
<->H‘ o.- tnoro Mul.l nll,-.Hlo,lvaiivoH of hlKhoM.m.io. 
loguos of tolnono (o.,/. .\ylono or ovniono) will, or 
wilhoul nllrogl,.v.ln. nioth.M or' o h , a, “uo, 
nvvgon-oonlalnlng or .Molding suhst a. avs. and c^r! 

, i|m(l<'r. HnlmtanooN adapted to raise 

the lo.niH.rntnro of oxploslon, siioh as alloys of iroi7 

d!\ld(d state may also Im‘ IntrodmxHl. — C. a. M. ^ 

Prptoshcc and process for manufacturing it. il T 
I is(*ll, St(K‘kh<dm. Eng. Put lltl.Sfio 2 r*ir* 

KKiuaw.inoN of high hIII.h,, oonloni Is add.al to the 

ing idtiolodKHurhons, ammonium jK'rehlorute or 

(ho heat evidved in th(‘ eoinbustlon belnir 
mon‘ rapidly transferreil to th(‘ explosion irasiS 

•'ll < xjuo.siM Mf this eharuetm* mav eontaln idtni 


^ Pallrst ft ; Manufaeture of . jo. (’. h. .Murks, 

I PfI. 

I 1J»,01.,, 2.,.l0.1f). (Aj)pl. 1.7,0(;2/ld.) 

EvM.i.sTin: powder l.s munufuclured by liieorporat- 
Ing phenunthrene (05 to 125 purl) wilJi u paste 
-aIv *77? ''“"d>osed of .50-;, of nllroeelJiilose and 
' d‘Ji(‘ pljen.unthrene combines 

W'llh the deeompo.sliloM products of nitrh- esters 
uml thus riuulcrs bulllsllle ulmo.st us stable as 
<ordite. i\ A. M. 

/7r,,h,.w-,o.,. W. Itintoal, I). Cross, and NoI«>I's 
l!-,” V'" (^('''’onst.oii, N.n. Eng Pat 

A sM.u, addition tabout O-l to 1% calculated ou 
the nltroglyivrin) of one or more of the following 
substances (see Eng. Pats. 14,655 and 14 656 of 
1»15; this J.. 1919. aiOA) Is mtld^ trSa^’^ex- 
plosives— urethanes or esters of carbamlnlc acid, 
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anilides, substituted ureas, conden.<<atloii products 
' of glycemJs and other i)oIyhydric alcohols with 
aldehydes, homologim ot oxanlllc ester, or aroujallc 
substances hoIiiWc In nltrofrlycerln, such as nltro- 
toJuenes fllnitrolH-nzriir, nifroxyknvs or inlxlurcs 
of these suhsliinces. The nitrocellulose l.s Rtlrr(‘d 
into the nitro^^Iywrln solution, the other In/'n'dients 
added, and tlio'whole wixod at Ihe ordinary s(‘rvice 
fenit)eral ur(* ((10° to 70° C.). Undor these condition.s 
the usual tiiiie for ^jelatinlsatlon is considerably 
reduef'd and tlie explosive Is rendered more stable. 

-C. A. M. 


Explosive. W. Rlntoul and D. Cross, Assignors to 
Nobel’s Explosives Co., Ltd., Stevenston, N.B. 
U.S. Pat. 1,303,115, 0.5.19. Appl., 24.9.17. 

Hek Eiig. Pats. 14,055-0 of 1915; this J„ 1919, 340 a. 

Delivery of liquids accordiny to specific gravity. 
Eng. Pat. 120,375. >S’ee I. 

SUrophenols. Eng. Pat. 120,321. III. 


XXin.-ANALYSIS. 


Erplmiics. C. 1. Tisell and E. J. Villaume, Stock- 
holm. Eng. Pat. 120,190, 14.0.18. (Appl. 98.32/18.) 

Mono-, di-, or trl-nitrocynienes, separately or in 
udniixtiire are lncoriK)ruted with oxygen-yielding 
subHlances, such ns nitrates, iMTchlorates etc., with 
(»r without, the addition of substances such as pul- 
verised carbon, wood-meal etc., and substances for 
ral.slng the temperature of explo.slon, such as ferro- 
sillcon, but without the addition of nitrocellulose 
dissolved and gelntliilsi'd In the nltro derivative. 
Suitable mixtures consist of 10 to 20 parts of nltro- 
eymene and 80 to IK) parts of ammonium nitrate or 
percblornte, or 15 to 20 j»arts of nltro-cymene, 70 to 
SO i)arls of ammonium nitrate or perchlorate, 5 to 
10 iiarts of ferroslllcon, and 1 to 5 parts of wood- 
mi'al.- (’. A. M. 


Explosive substances. I), (’hlaravigllo, and Boni- 
brlui Parodl-Dcltlno, Pome. Eng, Pat. 120,087, 
12.2.17. (Appl. 2117/17.) 

Explosives arc mad(‘ compo.sed of particles not 
rigidly connected, the spaces lK'twe('n being tilled 
with an elastic or partly ela.stic medium such as 
vas(*llne, which is insensitlvi' to explosion and 
renders the explosive particles ins<‘nsitive to the 
shock or changes of temiK'rature occurring in the 
movement of tlu' projectile, without lulerferlng 
witli the fro(‘ movennuit of Ihe particles with rela- 
tion to each other when the pres.sure of shock 
nfl’iH'ts the whole mass. For example, 70 kilos, of 
nitrocellulose is Incorporated with 30 kilos, of nitro- 
glycerin, the whole of wiilch must be nbsorlx'd by 
the flhre^, and about 4 kilos, of vaseline or other 
lubricant is added. Under those conditions It is 
possible to use an explosive very sensitive to 
piimiug without iisk.~C. A. M. 


Explosive compound. G. F. Bradley. Bolton. Eiig. 

Pat. 120,098, 10.2.17. (Appl. 2;i29/17.) 

A PUSTio or Boml-idasllc explosive which Is as 
IMiwerful as nltroglyivrln explosives, but safer to 
prepare and use, is made by mixing together 
ammonium nitrate (75 to 80%), trliiltroxylene (15 to 
20%, or 7J to 15%), trinitrotoluene (5 to 7i%, or 
5 to 15%), and ahiminlum ]u)wder (3 to S%). 

~ C. A. M, 


Uatches; Process of treating in order to render 

them immune to the action of moisture. F. 
Johnston, Assignor to A. Orr, Calgary. Canada. 
U.S. Pat. 1,301,418, 22.4.19. Appl., 4.3.18. 
Matoiies are rendered waterproof by dipping them 
liead downwards into a mixture of 2 parts by weight 
of rosin and 1 part of iKH'swax heated to a few^ 
degrees below its b.pt., wliereby both the head and 
stem of the match receive an impervious coating. 

-0. A. M. 

I 

Picric acid; Manufacture of , A. G. Green, 

Leeds. U.S. Pat. 1,299,171, 1.419. Appl., 29.1.16. 
Sob Eng. Pat. 16,607 of 1915; this J., 1919, 889 a. 

r 


Platinum and gold; Attack of — by alkalis. L. 

(pumm'sseu. Bull. Soc. (iilin., 1919, 28, 2;]7— 240. 
A DISCUSSION of the results of Nicolurdot and 
Chatelot (Bull. Soc. Chim., 1919, 29, 4; this J., 1919, 
201 a) and of results published in Bull, des V sines 
de guerre, 1918, No. 17, 134. The author considers 
that pure i)latiiiura shows the highest resi.staiic*e to 
acid reagents and that sliver vessels are the more 
convenient for laboratory purpose's wdiere alkalis 
are to be use'd, although certain alloys of gold and 
palladium show a high resistance to the action of 
alkalis.— W. G, 

Palau and rhotanium ware; Comparative tests of 
— as substituies for platinum labotaiory 
utensils. L. J. Gurevich and E. Wiehers. J. Ind. 
Eng. Chem., 1911, 14, 570-573. 

Three gold-palladium alloys were tested: these had 
the foll(»wing composition : — palau metal, gold, 80, 
palladium, 20%; rhotanium A melal, gold, tK), 
palladiiiin, 10%; rhotanium C metal, gold, 70, 
palladium, 307o. lUiotaniiim A ware is siip(*rior to 
plallnuiu of both liigli and low iridium content In 
respect to Its resistance to loss on healing; It is 
about equal to platinum as regards resistance to 
boiling hydioehlorle acid, liydrolluoric acid, boiling 
20% sodium liydroxidc solution, and fusion with 
sodium carbonate and with i)Otassiuni pyrosiilj)hat(*. 
It is sui)erlor to ])latiniim in n'slstaiu'e to boiling 
sulphuric acid, but inferior with respect to nitric 
acid, ferric chloride solution, and fusion with 
.sodium hydroxide. It must not Ihj heated above 
1100^ C. Both palau and rljotanliim C ware Ix'lmve in 
Ihe same way towards reagents as does rhotanium 
A wan', except tliat they are not suitable for 
potassium pyrosulidiato fuslous. They are superior 
to platinum as regards resistance to loss on heating 
ui) to 1200^^ 0. All three alloys may be used In 
<'l(‘etrolysis, but as eatliodes only; ns anodes they 
are useless.— W. P. S. 

Gold; Elretroanalysis of without platinum 

elect /'Odes. J. GiizmAn. Anal. FIs. Quim., 1919, 
17, Il.T -120. 

Exceu.ent results are obtained by the substitution 
of an iron anode for platinum, the cathode being 
of platinum gauze. The electrolyte is prepared by 
di.ssolving about OT grm. of gold in aqua regia, 
ad<liiig 3 gnus, of sodium hydroxide in 20 c.c. of 
water, and 10 c.c. of a freshly prepared 10% solu- 
tion of potassium cyanide. During electrolysis the 
electrolyte Is agitated and the temi)erature is ralstHl 
to r»0° C. ; voltage 1*9 volts. Removal of the nitric 
acid by evuiioratlon of the solution of gold in aqua 
regia is recommended In order to avoid a slight 
disintegration of the iron anode. The cathode is 
fn'ed from gold by electrolysis in dilute bydro- 
eliloric acid. Excellent results were also obtained 
with the use of a cathode of very fine copper gauze 
previously nickel-plated. If copper is present In the 
gold to be analysed, 1 gnn. of potassium cyanide is 
added In excess of the quantity required for solu- 
tion of the precipitate, and the voltage is kept below 
1'9 volts. The deposit of gold on the cathode is 
washed* with 2% soditun sulphite solution, water, 
apd finally alcohol,— W. S. M. 
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jClefitrical co^nductivity as indicator <n potassium 
permanganate titrations. V. Villumbrales, Anal. 
FIs. Qufm., 1919, 17, 109-114. 

In tbo titration of ferrous salts by means of 
lK)tasslum permanganate solution free acid Is con- 
sumed, but ns acid Is added in great excess to 
dl.s.solve the precipitated oxides, the conduelivity 
of the solution shows no ni>i>reciahle change during 
the titration. If, however, no acid or InsutlUdent 
acid is present tlie conductivity of the mixture falls 
with addition of tlie iHTinangjinnte until the oxida- 
tion is complete and thereafter remains practically 
constant. The end-point is thus Indicated by a 
sharp angle In the curve. When manganous sails 
are oxidised by iM}rmanganato in neutral solulion 
free acid la formed. The comluctlvlty Increases in 
this cast' and bc'mmes constant after the end-point 
is reached.— W. S. M. 

Anliinonjf; Determination of small quantities of 

. W. Hearn and G. A. Freak. Analyst, lOl'.i, 

M, 199-199. 

Modifications arc suggested in a method described 
originally by Schidrowitz and Goldsbrough (this J., 
1011, 449). The antimony is deposited on a strip 
of copper foil and, wlnui deposition is complete, the 
foil is washed and at once immersed in a boiling 
alkaline iKTinanganato solution. This consists of 
ir» c.c. of 1% potassium hydroxide solution and an 
amount of permanganate solution (1 e.c. -001 grm. 
Fe) depending on the quantity of antimony; 1 c.c, 
of permanganate solution Is sutllclent for 0 5 mgrm. 
of antimony. After tiltration, tlie solution is 
rendered just acid with dilute hydrochloric acid, 
treated with sulphur dioxide, boiled to expel excess 
of the latter, cooled, treated with 0 5 <•.<*. of 10% gum 
.solution and then with hydrogen Hul{>hlde. The 
coloration obtained is vOnipared with standafds as 
d(*'^cribed doe. clt.).~-\\. P. S. 

I’ATKNTS. 

dascous mixture.^; Apparatus for quantitatiietif 

(itiali/siuff . II. Gerdlen, Assignor to Siemens 

uud Halske A.-O., Herlin. IJ 8. Pat. 1,304, 0117, 
•JO.5.19. Appl., 2fi.t;.14. Renewed 3.10.1S. 

Sff Fr. Pat. 458,910 of 1913; this J., 1913, 1171. 

doses ; Apparatus for the detection and measure- 
ment of . G. A. Shakesiioar, Hirmingham. 

U.8. Pat. 1.304, 20S, 20.5.19. Appl., 15.10.18. 

Skf Eng. Pat. 124,153 of 19JG; Ibis J., 1919, 393 a. 

Spectrum analysis. (Jer. Pat. 310,130. St e X. 

Filter plates; Prcpaintien of hiyhly porous, acid- 

resisting . W, Kill. Chem.-Zeit., 1919, 43, 202. 

TifE plates are prepared from kie.selgulir, which has 
bCH'n treated so as to remove acid-soluble sub- 
sfances surh as iron oxide and .alumina, then mixed 
uith a siiit;d)le l)in(llng material, and baked. 

- W' . P. S. 

Fractionntiny column; New laboratory — - and the 
measure of Us efficiency. M. II. RotK*rt, Comptes 
rend., 1919, 168, 998—1001. 

The device consists of two columns arranged verti- 
cally one above the other. The lower one, which Is 
in an ordinary bulb column, each bulb being partly 
filled with beads, Is surrounded by a glass jacket 
in which a high vacuum Is maintained. The upper 
column, sealed on to the lower one, is surrounded 
by an outer jacket through which air Is caused to 
circulate, and Is surmounted by the still-head. Hy 
regulating the heating and also the flow of air 
round the upper column the distillation Is carried 
out at the rate of one drop per second. Equally 
satlsfacto^ results were obtained with substances 


of high 4)olllng point (acetic anhydride, b.pt. 
139*5® 0.) and with those of low boiling point (pent- 
ane, b.pt. 3tJ® 0.). The efllclency of the coliunn 
W'as found to be 0*94 as compared with 0-73 for a 
Vigivux column (this J., 1919, 200a) and 10 for 
fhc iKH-fcct a)lumii.— W. G. . 

Spectrophotometer; A new sector . S. J, 

licwis. tiicm. S(K'. Trans., 1919, 118, 812—310. 
The siK>ctrophotomctcr dcscrilH'd has been designed 
with a view to increasing the uc*curacy attalunblo 
in the practiiv of ultra-violet ab.sorptlon siKKJtro- 
Hcopy. The chief novelty lies In the design of the 
si'ctor sysl('in, the Jipcrlun' of wdilch Is made np 
of four scctor-shaiM‘d oiauUugs arranged diagonally 
al)out the ojaif axis, q'liis aiTangcmeufc has the 
advantage of utilising all parts of the circular beam 
of light In proper proportion, vvliaii'vcr the magni- 
tude of the eHVellve aiKO’tiiiH' may he. In "tilts it 
<iif[*ers from the Iris and other forms of stop which 
naliiee tln^ Inteiislly of the light by cutting oil’ the 
light on the assnmpllon that evm-y part of the field 
is equally Illuminated.— II. M. I). 

Zinc; (Jonditious affeetiny the precise determina- 
tion of - - as sulphide. 11. A. Falos and G. M. 
Ware, J. Aimu*. Cliem. 8oc., 1919, 41, 487 — 499. 

A muKOOFN ion coiicentrallon bolwoeii and 

10“’.V Is most favourable for (he quantitative pre- 
eiffitatlon of zinc snlphid(' from formic acid solu- 
tions in a form suitable for rapid filtration and 
w’a.slilng. The hjdrogen Ion coneenl ration may b(» 
kept wdtliin the dc'slred limits by the addition of 
ammonium cifrale or a mixture of ammonium sul- 
I>hate, ammonium formate, and formic acl<l. The 
precipitation of granular zinc Rulphlde is favoured 
also by a high coueiuitmtlon (d* an ammonium salt 
of a strong acid, by a zinc concentration of 1 grm. 
per litre, and by a ((uniMO’atun^ of 90® G.- 100° O, 
II>(lrog(‘ii Rulplii(l(* should b(‘ j^assid into the solu- 
tion und(‘r pressure to obtjiln raplil saturation and 
to avoid loss of formh‘ acid hy ova poral loll. The 
following proe<‘(lun* is iM'comna'nded. Th(» zinc 
Kolntion, after the removal of copp(*r, cadmium, 
and other metals Mlady to int(‘rfore, Ih evHiM)rated 
(<► 125 c.e., treated with ammonia nnlll the precipl- 
late is permanent, 25 c.c. of a citrate Holntlon 
t2(Mt grms. of cltrle acid jht Hire of wnt(‘r neutral- 
lse<I by 15iV ammonl.’i) added, and tbe Holntlon made 
neutral to metliyl orange wfith ammonia. Then 
25 c.c. of formic aeld mixture (30 c.c. of MSN am- 
monia, 200 c.c. of 13 (hV formic acid, and 250 grms. 
of ammonium sulphate in 1000 c.e. of water) Is 
add(‘d, and the whole made up to 200 c.c. The 
solution is heat(‘d to 00° G., the containing tiaRk 
lieing connected with a hydrogen Rultihldc gene- 
rat(»r, and Hie air oxix'lled from th(^ flask as the 
heating is oontlniu'd. At t)0° C. — 100° G. the exit 
tnlM‘ of the fla.sk Ih elosed and the Rolutlon ns It 
cools Raturated with hydrogen Hnli)hld(‘ under In- 
creasing pre.sHure. The flask is shaken repi'afedly 
to ensure saturation, wliieh Is eonif)Ief(* w^hen Hie 
precipitate settles rapidly. The pn'eifjltate Is fil- 
tered off and washed wdth a cold AVIO solution of 
formic acid saturated wiHi hydrogen suJiiIilde. 
transferred to a weighed porridaln enieihle, and 
the filler pai»(*r charred. 9’he completion of the 
Ignition of the filter raijKir is carried out In an 
oxidising atmosphere In a Bunsen flame and the 
reaction should proem! so that the sulphide is 
converted into sulphate. Afler cooling, the precipi- 
tate Is moistened with concentrated sulphuric acid,' 
heated In an air batli until the excess of acid Is 
expelled, and then over a Bunsen to remove the 
charred material. The mass is again moistened 
with sulphuric acid and heated In the air until the 
excess of acid Is expelled, allowed to cool in a 
desiccator, and weighed. The last process Is re- 
peated until a constant weight is obtained. A 
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modlflcatlon of llie above process Is de^ribed 
whereby zinc may l>e auantllatlvoly sei)arated from 
Iron, inanffun(‘«*. nickel, and cobalt. The pro- 
cesses dewribc'd are a<'<*urnle to one part in a 
thousand. —.1. F. S. 


Ihfdmfvn ion (oncentration; Colorimclnc estima- 
tion of - tn small quantities of solution. 
A. U. F. IfaiiH. J. Ihol. (’hem., 1010, 38, 49--5ri. 


Twr estimation Is carried out by means of Indicator 
pnpfTs, I lie pri'tm ration of which is described. 


i'itlloidol silica: f'se of in the titration of 

ferrous iron [v'ith pcrmamjnnate]. E. Dilth'r. 
Cliem.-Zelt , 1010, 43, 202. 

Am stated by »Sfliuarz and liolfe.s (Oils J., lOlO, 
ITJlA), the prew‘nc(‘ of colloidal silica pr(‘v<*nts the 
action of iM'rmanj^Miiati' or manganous salts on 
hydrochloric acid. In place of wMliuin silicate, a 
preiiaration sold under llu* naiiu* of “Osmosll,” an 
iron-five silica gel pr<‘par(‘d by tli(‘ (*leclni-osino(lc 
proci‘HH, is recoTniiKualcd, An enllnary <-olioidal 
silica solntion do(*s not contain more than 001% of 
silica and Is loo dilute for the lairiiosc. W. F. S. 

Pyridine In ammonium nitiatc. l^idd. Ncc VII. 

Iodide in iraters etc. lianglimnn and Skinner. 
See VII 

) a pour pressures at Iiiyh teniperatun’s. Kufl’ and 
liergdalil. See X. 


Barbet et Flla et Cle. ttegtilatlng operatlona in. 
rectifiers for rectifying mixtures of liquefied gases. 
37,221. July 9. (France, 9.7.18.) 

Broadley. Machines for grinding ores, minerals, 
stones, etc. 17,060. July 8. 

Bryan. Firing system for steam-boilers. 10,061. 
July 3. 

('arnegie, (V)ok, Ford, and rars<ms. Furnaces, 
and discharging-apparatus tlierefor. 10,(800. 
July 4. 

Duncan and Watson. Heating and cooling 
apparatus. 10,4.‘i2. June 30. 

Farrington. Barrel agitators. 17,080. July 8. 
(B.S., 28.8.18.) 

Ford. Filters. 10,t*.34. July 3. 

Frcl and Von Wurst(*mhorger. 10,411. See X. 
(Blniour. Manufacture of insula tiug-niateriaj for 
steam etc, i»l])es, boilers, etc. 10,005. July 3. 

Bray. ( ’omprcsslon systems of refrigeration, 
10,7.12. July 4. 

(ireen and Langley. Oxidation proce-sses, 10,887. 
July 5. 

(Inye. Ihilsojiieters for niising llrinids. 10,007. 
.Inly 7. (Swilz., 0.7.18.) 

Hall. Ball or tube mills. 17,113. July 8, 
Hardinghain (B(Mlman). Fnrnafvs. 17,309. 
July 10. 

Harley, llixcu* for fluids and seml-tliilds. 10,5.30. 
July 2. 

IbK'klng. Heal inlercliangers. 17,281. July 10, 
Industrial Appliances, Ltd., and Boblnson. 17 ,.‘Lm. 
See 1. 


If ydrocarhons in fats. Norniann and Hngel. See 
XII. 

IJ/ne requirement of soils, I^.muIc. See XVI. 

Mtrite and nitrate, BfelflVr and Simuiermacber. 
See XVI. 


Benzene in ateohol Bablugton and Tingle. See 
XVIII. 

Lead in f<n)ds etc. Wanvu. See X1X.<. 


King’s Bal(‘Ut Ag(*iicy (Slone). Filler for oil etc.. 
10, .504. July 2. 

LU'mart. Apparatus for purifying liquids. 10,3(83. 
.lime '30. (Belgium, 11.5.10.) 

T^jring. S(‘pa rating constituents of gast^s or 
vujiours. 17,000. July 8. 

Marks (Troy Laundry Machinery (’o.). (Vnfri- 
fngal c.vtraetors. 17,080. July 8, 

IVasc. Hc.Ml-lnt(‘rchanglng aj>i>aratus. 1(),!K)0. 
July 5. 

Bam mage. 17,108. See VIII. 

Uil.son. 17, :m. See X. 


(fas masks and uhsorhents. Fiddlier and others. 
See XlXn. 

Aconitine. J*alcl. See XX. 


Cocaine, heroine, and rerunal. Bichurds. See XX. 
Oxalic arid. Otf. See XX. 


Patent List. 

The dates given In this list are, in the case of Appltcatioas lor 
Patents, those of application, and in the case of Coinpleto Speoi- 
floatione accepted, those of the Offlcml Journals in which the 
acceptance ti announced. Complete Spooifloations thui advertised 
as accepted are open to inspection at the Patent Olhce immediately, 
and to opposition within two mouths of the dale given. 


1. (IKXEBAL: BLAXT; MACIIIXEBY. 

AlTI.K'VnONS. 

AktIesi‘lskaiM‘1 do Norski' S.-iltwcrkcr. ITotvss of 
.piweiitlng formation of gyp>«*iais coverings on hcat- 
Ing-surfaciv}. 17,151. July 11. (Norway, 14.S.1S.) 

ApthoriK*, niul ('arnhridge Scientific Instrument 
Co. Furnace control etc. 16,463. June 30. 

Associated Portland Cement Manufacturers, and 
Baxter. Feeding granular or powdered material in 
measuml quantities. 16,609. July 2. 

Atklne and Atkins, llevlces for filtering fluids. 
17,059. July 8. 


Sinltii, Method of measuring and recording flow 
of gases, steam, or liquids tlirough mains. 1(1, .540. 
July 2. 

Soc. Anon. I'Oxyliydrlqnc Fram.’aise. Apjtaratns 
for mixing gast's with liquids or scllds. 17,428. 
July 11. (France, 19.7.18.) 

Stmvy. Cirindlng-maehlne. 37,1(>0. July 0. 
Wliltfiehl. EvaiHiratlng liquids. 16,416. July 2. 
Zack. Cooling or liquefying gases etc. 16,774. 
July 1. (Switz., 30.5.18.) 

(’oMi'i.m: Scfcificatioxs Aoct.ptkd, 

5501 (1017). Wallich. Api)aratns for expressing 
liqul<l from materials containing the sana*. 
(128.064.) July 16. 

11,004 (1917). Bregcat. Prorvss for the iveovery 
of volatile sohents used In rnnnufncture. (128,640.) 
July 0. 

1,3.874 (1017). Craig, Bolx'rtson, ]Musson, and 
Drummond. Timivery of ether and ak'ohol from 
va|M»ur-laden air. (120,024.) .Tuly 16. 

0056 (1018). Marks (Merrill Process Co.). Ilont- 
conveying circuits. (128,700.) July 0. 

10,(150 (1918). Brooks. Begenerativo oven or 
furnaev. (128,740.) July 0. 

17, .‘152 (1018). Knowles. Bas-roverslng valves for 
regenerative hirnnces. (128,823.) July 0. 

2670 (1019). Lumsden. Grinding-machines. 

(128,802.) July 9. 

4482 (1919). Mathy. Bee X. 



PATENT lilST. 
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r»52S (1910). Crompton ami CallaRher. Apparatus 
fitr the calculation of the thermal efBoiency and 
oilier data involved therein of Bteaiu-gvnemtiug 
plant. (128, 8t8.) Jul^^ 0. 

12, (Mi* (1919). rrruty. OoniiK»si(ioii fur prevent 
Ing mid removing inenistntlon in hollers and the 
like. (120,%^ ) -iHly 0. 

U. ITEL: (JAS; MINERAL OILS AND WAXES; 
liESTRUCTIVE DISTILLATION: HEATING; 
LIGHTING. 

AJTI ICATIOXS. 

Heard, and Dempster and IHmipster. Hurlllers 
e mployed in gasworks. .luiie dU. 

(^nlvort. Iiieandos(*eul (dc'etrie lamps. lt»,(529. 
July 2. 

Conklin. Method of eU^aning coal etc. Its970. 
.Inly 7. (C.S., h.S.lS.) 

Duncan and Watson. Sec I. 

Diinstan aiul Thole. Treatment of heav.\ oils. 
17.114. July 8. 

Falr^veatlau’. 17,180. a^Vt VII. 

Forwood and Taplay. Treatment of hydro- 
< arlKmH. 10,901. ,luly 7. 

Harrison and IValstell. Electric arc lamps. 
10,722. July J. 

Imluslrlal Aj)pllanci^s, Ltd., and Kohinson. 
l*ulveriw‘d fuel for furnac<'s uf .sleam-gen<*ra(ors. 

17, .‘Fm. July 10. 

.laekson (Si>eir.v G\r(».s*ope Co.i. Flaming an* 
lamps. 17,441. .luly 11. 

King's Faient Agency (Stone). 10,591. aS'cc I. 

I. aih' and Williams. Fuel. 10,523. July 2. 
D'sley. Ftlllsatlon of lovs-grade eaihonif< rous 

material. 10,817. July 4, 

Marriott 17,110 Srr IX. 

CuMPI.hTK Sl’KCIKK’ATlON.S Ae( KI*TH>, 

II. 217 (1917). Mauelain‘, Garharlnl, and Gmitiei. 
El<‘elric are lamps nltli rotnrv arcs. (128,t;oo.) 
July 9. 

12, .TJ) (1917). IVrkin, and Nitrogen rrmluets and 
(’arblde ('o. Ih'slrnetlve <listlllatlon of earlKui- 
a<voiis materials to lia-reasc the aromatic hy- 
Iu'(Klucts thereof. (12S,t;tR).) July 9. 

13,4.'J9 (1917). Si)leer ,ind Jack.son. Lhpihl find 
for interna l-eombuslion engim‘s. (129,010.) .Inly 10. 

13,807 (1917). (’ornii. .Mereiiiy va|Kair lami)S. 
(129,022.) July 10. 

10,759 (1918). IVrkln, and Nitrogen FrodnelK and 
Carbide ('o. Apparatus hu* (he destnietive Jlistll- 
lation and carbonising of pitch. (129,091.) July 10. 

11,738 (1918). West and Wild. Retorts for use 
in the destructive distillation of coal and the like. 
(120,139.) July 10. 

11,701 (1918). Molala Verkstads Nja Aktiebolag. 
Feeding-devices for imlverulent find. (118,101.) 
July 10. 

13,101 (1918). Heceari. Ai>pa ruins for the manu- 
faeture of charcoal and gas. (128,791.) July 9. 

14,805 (1918). AVhlle (Sinclair R(‘flnlng Co.). 
Process and apparatus for cracking Iiydrocarboiis. 
(128,800.) July 9. 

15,991 (1918). Evans. Arlllielal fuel. (128, .81.5.) 
July 9. 

19,378 (1918). ColfK)!!. Apimratus for com- 

pletely gasifying combustible caibon matter. 
(121,124.) July 0. 

19,016 (1918). Fuel Saving Co. Apparatus for 
feeding pulverised fuel. (129,199.) July 16. i 




in.-~TAR AND TAR PRODTJOTS. 

APPtdOATIOSS. 

Harnett. Recovering aniline and toluldfne from 
mpieous st)lu(ions (heivof. 17,460. July 12, 

Forwooil and Tjiplay. 10,901. *87^ IL 

SlllKWrad. 17.280. aSVc XXI I. 

COXII'I PFK SrW’IFICATION'S ACCEPTED, 

13,311 (1917). South Metropolitan Gas Go., ami 
Evans. Alkali fusion of aromatic sulphonlc nclds. 
(129,002.) July 10. 

10.759 (1918). IVrklu, and NKiDgi'U Products nml 
l7iihld<‘ Co. aSV’c 11. 

14.805 (1918). White (Sinclair Refining ,(!o.). 
aVcc II. 


IV.- (’OLOITMNG MA'ITERS AND DYES. 

(’OMPIK'JK Sph ikicntions AccEnEu. 

10,401 ( 1918 ). Imray (Soe. of t'hemleal Industry 
In Hasle). Manufaetnre of dlsar.o-dyestnlTH and 
proees.s fi>r dyeing tlnuvwiih. (128,720.) July 9. 

11,949 (1918). Soe. I’Air Lhpildt* (Soe. Anon, jamr 
TEtudeet TExidolt. des ProciWs G. Claude). Pro- 
cess for the nianufaelur(‘ of a blue sulphurlw^l dye 
ami (he product ther<‘of. (IIS.KKI.) July 9. 

10.701 (1918). Ellis (Cl)emicMl Works formerly 
Sandoz). l*r<KH»Hs foi' lh(‘ ))roduetlon of blue 
siilpliur dy(‘H. (129,182.) July 10. 


V. FIHRES; TEXTILES; (’EL1,FLDSE; PAPER. 
A(’n.icAJ’j()\K. 

Hradle\ . Fii'<‘i>rooling for aircraft. 17,078. 

July 8. 

Carter. Wj(l(*ipJ<>«>f euveilng for straw hats etc. 
17.512. July 12. 

Flaherty. P.Nrovylln H<»lv(‘n(, and comi>osltiontf 
containing same. 17,082. July 8. 

Golding, and Pnited Alkali C(c Treatment and 
ntilisatlun of r<‘Kldu<*s fnmi manufacture of paper 
etc. 17,103. July 8. 

Mulligan. Wal<‘ri»r(M>fliig-eojnpoHltion. 17,287. 

July JO. 

Nishlmnra. Manufacture <»f imitation hemp. 
17.145. July 11. (Japan, 27.7.18.) 

Picard. E\tra<*tlng llhres from tlax straws etc. 
10.017. JuH 2. 

Co.Ml’IUK Sl*E<'ll I^^■UO^S AC(’F.|*1EU. 

14,080 (1917). Hritlsli Aerojdane Varnish Co., and 
Ward. Solutions of ctdlulow* esters. (129,033.) 
July 10. 

14.120 (1917). Mond. Means for doping aeroplane 
and like fabrics or materials. (129,0.‘{5.) July 16. 

10..513 (1918), Thomj>son (UnderwmHl and 

Ill.'-’toii), Treatment of waste llipiors such as those, 
from wool scuurlng and tin* llki*. (128,730.) July 0. 

V].-H]>EACI11NG; JiVEING; PRINTING; 
FINLSHING. 

AlTl ICMIONS. 

Farrell. TeNtile-washing machines etc. 16,758. 

July 4. 

Ponls<jn. Sizing textile fabrics etc. 10,744. 

July 4. 

Weldmann Dyeing Co. Apparatus for dyeing etc. 
textile fabrics. 16,684. July 3. (Swlta., 18.7.18.) 



patent ust. 





XSomplete Specifications Accepto. 


10,461 (1018). Imiay (^^oc. of Chem. Ind. in 
Basle). See IV. 

15,146 (1918). Jackson and Bro., and Fish. Open 
bleach klcrs and the like. (129,171.) July 10. 


Vir."A(’n>S; .VLKALfS; SALTS; NON- 
MLTAIJJC KLILMENTS. 

Al’l'f.ICVlION.S. 

Ashcroft. I’rodncllon of anliydroii.s nja/?nesiii?ii 
chloride or anh^dj-ons doubI<‘ chlorlde.s of 
inu*fri(‘Hlunj. 17,210. July 9. 

A8hen>ft. Electrolytic decoinpo.sition of anhydroius 
«]a^(iicshiin chloride and producHon of inagnesluiii 
or alloys tlKU'Oof and chlorine. 17,217. July 9. 

Ducheniln^ Mamitaeture of cyanamide. 1(5, ‘5.79. 
June 80. 

Falrweather. Tnaitinent of anitnonlacal Ihiuor. 
17,18(5. July 9. 

Fleinlnj^. 1(5, IMO. Nc« XIX. 

Sherwln. Preclpilallnj,' aluuiiniuni hydrate. 
17,084. July 8. 

Soc. I’AIr Lltpilde (Soe, Anon, pour I’Ktude et 
rilxplolt. des Froe. (i. (Uuude). Method of purlfy- 
lUK Kases for synt ladle pnatnctlon of ammonia. 
10,980. July 7. (France, 1.7.2.18.) 


('OMrr.K''iE SrwnucvTioN.s AccEt'rrD. 

11,018 (1017). Ma.\t(‘d and Smith, (kmsiructhui 
of pressure furnace.s [)arlicularly for u.sc in the 
syulhesla of ammonia. (12H,(;2.1.) July 0. 

11,021 (1918). JVrrin. (’oncentralion of sul- 
phuric acid, (118,09.7.) July Ul. 

11,878 (1918). Norton (N>. I’roeess of purlfyluj^ 
aluminous materials. (118,007.) .Inly 9. 

10.838 (1918). Morris. Production of antimonlous 
o.vlde. (128,818.) July 9. 

0089 (1919). ('oinnuml. Process for the prepara- 
tion of anliydrou.s snlpliid(‘ of zlne. (120.274.) 
July 10. 


VIII.-GLASS; ('FUA.MK'S 
Aerr icvi io\.s. 

Adair. Drying china clay. 10,9,88. July 7. 
Kenmdt. Kennel I, and Kenuett. Brick kilns. 
17,293. July 10. 

Langwoll. Mamifaeture of gla.ss. 17,220. .luIyO. 
Mohn. 011-llnHl furnaces for melting gla.Ms etc, 
17,158. .Inly 11. 

Rnminage, Aold-resisllng pii>es, eyllmlej-s for 
scrubht'rs, t(»werN, etc. 17,108. .Inly 9. 

CoMid.ETK .SetxaFir\T[oN.s Acemn). 

10,572 (1918). lioirant. Gl.ass inciting furnaces. 
(117,452.) July 9. 

11,380 (1918). Norton (7> Aluminous abrasive. 
(121,721.) July 9. 

21,557 (1018). Murks (Kohler Co.). Process of 
marking onamelh'd ware and products thereof. 
(129,206.) July 10. 


IX.-BUILDING MATERIALS. 
Applications. 

Uecroud. Artificial stone. 17,322. July 10. 
(Belgium, 80.10.16.) 


Marriott. Manufacture of artificial rock asphalt. 
17,110. July 8. 

Mulligan. 17.287. See V. 

Rilev. Preparation of paving*mateVial8. 17,102. 
1 July 8. 

CoAipr-ETE Specificatio.vs Accepted. 

10.801 (1918). Akerman. i\ramifacture of Port- 
land cement. (128,750.) July 9. 

10,878 (1018). Uevello. (Vmentiug substance. 
(128,757.) July 9. 

18,900 (1918.) Horn. Methods of making concrete 
resistant to moisture. (120,918.) July 9. 

19,988 (1918). Mehta. Manufacture of jtri'Hser- 
vative for Avood or the like. (128,813) July 9. 


X.---METALS; METALLURGY. INTLtT)ING 
ELECTRO-METALLURGY. 

Appi-tcatioxs. 

Annable and Jansen. Extraction of tin from Its 
ores. 17,072. July 8. 

Ashcroft. 17,217. See Vll. 

Ashcroft. Production of magnesium or alloys of 
magnesium and by-products. 17,218. July 9, 

August. Means for annealing, tempering, etc, 
metal bars etc. 1(1,611. July 3. 

Backer. Metal alloys. 17,320. July 10. 

Ballantiue. Production of chrome Iron or ehnmio 
.sti'cl alloys. 17,190. July 9. 

Bivtlell (Snoad & Co. Iron Works). Heat treat- 
numt of metals. 16,840. July 7. . 

Brettidl (Snead & Co. Iron Works) Method of 
<levidoping defects in metallic objects. 16,870. 
July 5. 

Breltell (Snead & Co, Iron Works). Heat-treat- 
ing strui'tural members. 1(5,871. July 7. 

Broad ley. 17,0(50. Sec 1. 

Cohn. Alloys. 1(5,813. July 1. 

Eenlw'rg. Alloy, and process for its manufaetuiv. 
17,326. July 10. 

Frei and Von WurstmnlK'iger. Manufacture of 
prol(*eling-tluid for pi*»‘V('nting corrosion of tubes 
etc. of copper etc. 16,111. .lune 30. (Switz., 
21 7 IS ) 

Ilolslag. Elect lie are-welding etc., and electrodes 
iherefor. 1(5,101. June 30 

Ilolslag. 17,716. See XL 

Hyde. Smelting iron. 16,1,39. July 2. 

LuttensehlaL'cr. Process fur eem(*niation of Iron 
and sleek 1(5.787. July 2. 

Mellor. Reduction of metals (o powder, 16,8,33. 
July 4. 

Mordey. Heat, trenlmeut of articles of iron and 
steel and alloys thereof. 17,117. July 8. 

Rhodin. Process for electrolytlcally depositing 
<*op])er etc. on aluminium and its alloys. 17,443. 
July 11. 

Ritson. Crucible etc. furnaces. 17,349. July 10. 

Rouse. Manufacture of Iron and steel. 10,514. 
July 2. 

Schaufelberg. Preservation of surfaces of metals 
etc. 16,461. July 2. 

Sinclair. Metal-smelting furnaces. 16,588. 
July 2. 

Wild. Testing hardness of ferrous metals. 
16,401. June 30. 
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OOMPUCTE Spbcificatioxs Awepted. 

1473 (1916). Craig, Moore, and Mather. Meann 
for ascertalniug the harilness of metals or other 
materials. (128,894.) Jul^^ 9. 

15,629 (1917). Soc. de Metalliirgle Elee(r<>Iyllque. 
Appjtratus for the electrolytI(‘ prcHlvictlon of zinc, 
copper, or other metals. (128,676.) July 0. 

1003 and 2.“>87 (1918). Vaiitlu, and Thermulloy, 
Ltd. Ignltable metallic mixtures. (129.(tl6.) 
July 1C. 

11,002 (1918). O'Gorman and Tlioiiius. Method 
of and apparatus for Indicating the condition of 
steel and other metals when under heat tix^atment. 
(128,750.) July 9. 

11,901 (1918). Husheu (Shlmer and Klchanls). 
Case-hartlening of metal. (129,144.) July 16. 

13,663 (1918). Morley. Pivservative preparations 
for the protection of metal surfae(^s (128,797 ) 
July 9. 

14,350 (1918). Poole. Electro-magnet Ic sei»ara tor. 
(129,166.) July 16. 

18,818 (1918). Gregory. Process foi- the rt‘Covery 
of tin from tinned metals. (128,833.) July 9. 

10,1(» (1918). Uydlng and Allen. Manufacture 
of oi>en-hearth st(H*l. (128,836.) July 9. 

4482 (1919). Matliv. Rocking cruclhk* furnaces, 
(128,874.) July 9. 

4837 (1919). Deiidrliios. Mellaxl for protecting 
Iron, sttH'l, and like metals or tools or articles made 
therefrom from oxidation when heated to a high 
teiniK'ratiiri'. (l‘>!,876.) July 


XI.-KLECTRGdlEMISTUV 

AI’»*I1('A110Ns 

Ashcroft. 17,247. 8cc VIl. 

Holslag. 16,404. 8cr X 

Ifolslag. Electrodes for electric w(‘ldlng, cutting, 
riHlucliig, (‘tc. 17,rd6. July 12. 

Mond and Rabinovich. Electric bHlteri<‘s, 16,843. 
July 5. 

Nodon. I'rotvss for elect ro-treatiiauit of vege- 
table matters. 16,515. July 2. 

Rhodin. 17,443. See X. 

Rolands. Electrical dry cells. 17,172. July 12. 


CoMl'LLl’E S(’LCll li A'llOXS KriKJ). 

11,154 (1917). Antonotr. Electric batteries. 

(128,600.) July 9. 

13,541 (1917). Rritisli Thomson-IIouHtou Go. 

(General Electrle Co.). Electric furnaces. 

(129,014.) July 16. 

13,918 (1917). Spear & Jaekson, and Marriott. 
Blwtrode holder for electric furnaces. (129,027.) 
July 16. 

14,215 (1917). British Thomson-Uouston Co. 
(General Electric Co.). Electric funiace control 
apimratus. (129,039.) July 16. 

15,629 (1917). Soc. de Metallurgle Electrolytlque. 

JSee X. 

10,658 (1918). Jenkins, and C.I. Syndicate. 
Electrolytic cells. (129,083.) July 16. 

10,877 (1918). Price. Electric batteries. 

(120,104.) July 16. 

14,850 (1918), Poole. See X. 

3668 (1019), Joseph. Gssone generatoi-s. (128,867.) 

July 9, 

11,486 (lAtO). Lerin. Electrolytic gas generators. 
<mm.y Juipo. 


6ii4 


Xir.-FATS; OILS: WAXES. 

APPI.K'VTIOSS. 

Baker and Honsu II. Dtdei*gents. 17,356. July 10. 
Barbet ot Fils et (Me. 17,222. See XVIII. 
Ilowsi'. Nit rat Ion of tung or other vegetable oils. 
16,741. July 4. 

King’s Patent Agency (Stone). 16,594. See I. 

Prltelnml. Apparatus for separating and 
< laimlng (dl from waste materials. 17,035. Jul,V 8. 

COMl'LhTi: Sl’KCIKK’ATlON At'CWl’F;i). 

6729 (,lt»lS). DeslHinmgli and otluu's. See XVill. 


XIH. PAINM’S; PIGMENM’S; VARNISHES; 
RESINS. 

.ViM'i.icvrioNs, 

liicnciifidd. Paint. 17,508. July 12. 

Curtis. StJiin mudt‘ from Icatluu- waste. 17,037. 
July 8. 

Ivliiscai ami Rolxuts. Anti-corrosive paint or 
(•itmjK>sltion. 17,490. July 12. 

•Mlcanite & Insulators (’o., ami De Whallcy. 
Re<*overy of \arnlsh from waste mleanlte etc. 
16.907. July 5. 


(’OAIIM l,Ti; Sl’Efll U’ATlONS .V(’Cm'EI). 

12.342 (1917). Ward, .Vpplh‘atlon of varnishes 
containing volatile solvents. (128,658.) July 9. 

12,349 (1917). Gi*oves ami Ward. l)0|)t'8 or 
\ariilslics used In aeroiduia* (-(nisirnction. (128,650.) 
July 9. 

12.807 (1917). British A(‘roplane Variilsh Co., and 
Groves. Doiw's or varnislu's for alixTuft. eonstruc- 
tloii. (128,971.) July 16. 

11.126 (1917) -Mond. Ser V 


XIV. INDIA UPBBER; GEM’MW-PEROHA. 

Al'fl.K'VTIONS. 

Fitzgerald. 17,057. See XV. 

Galsm.aii and R(*H<‘iihanm. Process of vnleanising 
<a(mtehoue etc. and c(nnpounds thereof. 16,340. 
June 30. 

tJO.Ml'I.KTE Sl'EClFU’ATION AOOKe'ITCD. 

384 (1919). Mellersh-Jackson (American Rubber 
Co.). Apparatus and process for vulcanising rubber 
goods. (128,852.) July 9. 


XV. LEATHER; BONE; HORN; GIAIE. 
Ar’ja.fcATio.Ns. 

Boston and Sons, tind Falirle. Liming hides. 
16,672. July 3. 

Curtis. 17,0.37. 8'ec XIIX. 

Fitzgerald. Substitute for horn, ebonite, 

vulcanite, et<'. 17,057. July 8. 

COMI'LEIE HPECIFICATIOX ACX®PTBD, 

19,121 (1918). Bandall. Pita used for liming and 
tanning hides. (128,885.) Jnly 9. 

2136 (1919L BatcUffe. XVIJL 
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XVI. -SOILS; FERTILISERS. 

AiTf.ir^TioN. 

GuJIIauinc. Ai^panifuN for niauufacfnro ot 8tipi*r- 
pliOHpIiHtOH ore. 17,007. July S. 


XVII sr(;AUS: STAIUIIES; gums. 

(’oMriF.'iK SrK('ii‘]('Vii()N' AroKpiED. 

210(1 (1010). RalclifVo. A(lho.vivo jmsto. 

(120,220.) .July 10. 


XVIII.- FERMENTATION INOFSTRIES. 
Aitlichtions. 

RarlxO. ot Filn (*l Ooiiliiiuous diKtillation of 
Klycorino IToiii woak alcoliollc llquorn of fernionlod 
IlquidH. 17,222. .!uly 0. (Fniiioo, 11.7.1S.) 

CroKsimiii. AppamliiH for laasli llllratlon. 10,421. 
JlUio 00. 


(’o.Mia.ETE SrEOIMCVllO.NN AJ’C'm’ED. 

0720 (lOlS). I)oslM)roiiKli, Rtdlly, ami Th;iy8on. 
Mninifa(‘hiro of lactlo add and itn nalla and tho 
rooovory of I ho volatilo fatly add hy product s. 
(12S,(>S7.) .liilyO. 

10,220 (lOlK). Dt'shorotn-I), Rdlly, Thayacn, and I 
IR'nloy. Mamifaduri' of lornicntatioii produds, I 
(12S,714.) ,Inlv 0 I 

XIX. FOODS; WATER FFRI FK'ATION; 
SANITATION. 

AlTiaCATlONH. 

Olialas, Dry ami holid)U* »‘\tract of raw meat. 
17,070. July S. (FraiKH‘, 10.7. IS.) 

Fleming. Borax, boric add, and lard recovery. 
lO.lMO. July 7. 

Ll6nait. 10,H83. See I. 

Soc. Wauquler cl (Me. for preservim; 

]»otal<K'K etc. 10,400. June .MO. (France, 15.1.19) 


('OMCI.K'l'E SrKCllK'MlON.S A<'<’Em:i). 

10,51.2 (191SI. Tlionn)son (Umlerwoo<l and 

I list on.) Str V. 

11,010 (191S). WalhKv and Fresoott. Melhod of 
garbai?e dispo.‘^al (117,207.) July 10. 

14,029 (191S). Ru.dieii (Naainl. Vennools A. 
Jurgens VereiMilg«]e Fabrh'ktui). Emulsifying ageni 
esi)eclally intended for use In the nianufaclure of 
margarine. (129,105.) July 10. 


XX. -^ORGANIC BR0DI;(;TS; MEDKTxNAL 
SUBSTANTMOS; ESSENTIAL OILS. 

API'LKWTION.S. 

Banina nil .and Grossfeld. Process of recovering 
lecllliine from organic conqiounds. 17,418. July 11. 

Marks (Union Carbide ('o.). Process of prepar- 
ing elhylene dichloride. 10,488. July 2. 

Marks (Thiion Carbide Co.). Proct'ss of making 
propylene dlehlorlde. 10,489. J uly 2. 

Paixderies Bei’gi^s Soc. Anon. Pi*ooe8s for pro- 
duction of halogenated iiuluonlc products. 10,988. 
July 7. (France, 18.3.10.) 

White. Production of acetylene, acetaldehytte, 
etc. 17,434. July 11. 


CJuiy31, 1919. 


CoMPLFrE Specietc.ations Accepted. 

11,870 (1917). Kerfoot. Kerfoot, Irvine, .and 
Haworth. Alanufacture of chlorhydrins. (128.036 ) 
July 9. 

13,874 (1917). (Talg and others. JSee I. 

13,aso (1917). Rlcard. Manirfacture of furfurol 
(129,025.) July 10. 

0729 (1918). Desborough and others. 6'ce XVIII. 

9258 (1918). AIorri.s & Co., and others. See XXII, 

13,070 (1918). Dll Pont de Nemours & Co. Pro- 
ces.s and apparatus for purifying camphor/ 
(124,11.].) July 10. 


XXJ--PlIOTOGRAPIII(’ MATERIALS AND 
PROCESSES. 

APPI.K'ATIOV. 

K<dh‘\ M<.tl(a)-i»icliire tilms. 17,002. July 7 
(US., .s 7 IS) 


('OMI’LKIK SrP'irj('\ll()\8 A(veptf,d. 

12../.)1 (191s). Chi’istctiHcai Process of i)ro(lucing 
c<doiir(Ml j)h()l()graphic plduri's and .apparatus 
Ihcrelnr. (128,781.) July 0. 

4.>12 (1919). Gilplu. Pi'oecs.s for ])re]>aring 

.M-rtrms of canvas fabric or (he like material uschI 
lor kinemalograiJi or i)roje(‘((‘d ])ietur(‘s (128 873 ). 
July 9 ’ 


XXII -EXPLOSIVES; MAMHTIES. 

Applications. % 

Flalierty. 17,082. See V. 

SilbeiTad. Nil rat Ion of jilaaiols. 17,2S0. July 10. 

( 'oMia.KTi: Splcjficatio.ns Achtipted, 

12,81,) (1917). National Ex])l()siv(‘N Co , .and Bate. 
M.anuf.aclure of gun-cotlon. (128,978.) July 10. 

12,9(i0 (1917). WIeks, (Jray, ami Turner. Pyro- 
leehnic and like C()inj»ositions. (128,980.) July 16. 

14,100(1917). Marin. Explosives. (129,030.) 
July 10. ' 

1003 and 2587 (1918). Vautin, and Tliermalloy, 
Ltd, See X 

92)8 (191.8). Morris & Co., Morris, and Sable. 
Deeoloiiri.salion and puritieation of trlntlrotoluol 
ami oilier cryslallisable organic compounds, and 
apiiaraluH therefor. (129,074.) July 10. 

12,881 (1918). IJodgkiiison. Proikict ion of azides. 
1129,1.52.) July 10. 

20,180 (1918). Marin. Exidoslves. (121,294 ) 
July 10. 

404.) (1919). .Tolinston and Orr. Process for 
moi.stun‘-i)rooting matches. (120,228.) July 10. 

XXIIL- ANALYSIS. 

Applications. 

Foster. Radiation iiyrometers. 10,051. July 8. 
Ormandy. Colorimeters. 17,241. July 0. 
Schnoldermann. Pyrometer. 17,001. July 7 
Smith. 10,549. See I. 

Wild. 10,401. See X. 

C01API,mS SPEaiflCATlONS Acxjbpted. 

1473 (1916). Craig and others. See X. 

5528 (1919), Crompton and Gallagher. See I. 
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L-GENERAL ; PLANT ; MACHINERY. 

Kuhh rachky'if [diatUlinff, irashituj, appafatus. 

C. II. llorrmanu. Z. an^^ew. Cheui., IDliK 33 

1411-150. 

The romarkably effichait results obtained b> Kubier- 
Hchky’s system of triratliij; or lij^hter liiiuid.s 

with heavier liqiiid.s, wldch wjis pn‘vionsl.\ de- 
scTlb^'d (this J., i!d5, liave Imhhi eontirnied in 

recent practice. The system has bc'en applUnl to 
the washing? of ccke-o\eii s<ises. llu^ separation (d 
lar from i>rodiicer ^ases (in which case it is ad\an- 
tajeeous to employ two wasluTs in series workiiiu: ai 
different temiH*rat\iresi, the cooling of blast-fnni.a< 5 > 
Rases, and in (iay-Lussiic towers. In (he constnu 
lion (d c<mdenserK for evaporatiiiR vessels an<i steam 
euRlnes, the mixiiiR of the hot vaianirs and air with 
the coolinR water is ]>erform(‘(l on a similar iirin- 
eiple. Distillation columns const ructed a(\*ordinR i 
to KiibiersChky’s systmn have had rmnarkable 
success. This is particularly notable in the case 
of bromine stills (this .1., 11111, 1115), wliere the 
yield T)f bromine has been iiaieas.al from .Ore-hn ’, 
up to 9S‘!o. In th(‘ distillation of c<)al tar and petro- 
leum (‘lls, the Ihpild Is h(‘at(‘d in .a small external 
\essel and the vapours are passed into the distilla- 
tion eolnmn which is heated at l!lo^(\ with super- 
heated stcann. The formation of coke In the still Is 
thus pivvented and pitch cun be obtained (d any 
•leslred constant dcRnn' (d hardness. Tin* .separa’t ion 
of the dlfTereiit fractions of oil is very sharp. 
For the (‘xtraction of liquids with liquids, the 
Kubierschky xvashiiiR column (lllustrat<‘d lor. rif.) 
is most (‘IBclent and can oiK.‘rale sharply at a ilifler- 
t‘nct‘ in sp. rt. of only 0022 between tin* two liquids. 

In the nrovery <»r mixed volatile sol\<‘nts (*\tremely 
satisfactory results havi- In'cn obiahuMl in jdants 
desiRiied on Kubierschkrs svsiem, tin* S(d\cnts 
iKdiiR r(‘Renerated in their orlRinal proportions in a 
continuous manner Apparatus tVn- tin* continuous 
manufa(‘tm'(* of absoluli* alcoind by ilistillation with 
addition (d’ benzene is also illustrated - ,1. W 11 

r.vrEXTS. 

Elhcv 0)1(1 alcohol lapou/.s; Eiorc'ts O'Ud appatatuH 
for ) ('(‘OVD i)i(j Koslr — - frotn I/k' otmonphere m 
facto) K s and the like. IT Itarbel <d Fils cl Fii*., 
rails. Fur Fat. 117,250, 10.0. IS. (Appl. lO.llO/lS.) 
Int. Fonv., 20.0.17. Addition to Fur. Fat 101,72.'l 
(this . 1 ., lOlS, 15 \). 

order* to etTect a inon* nimiil<*le abs«nptlon of 


b 



in the original i)atent, is run whilst hot into a lead- 
lintMi \’acumn still, A, provided with u lead heutiuR 
W(»rm. AT and further (xmtvutruteil vacuo 
to 01^ n. (.sp. gr. 1-73) at a temiHuviture not ex«‘e<b 
Ing and Is then drawn off thnmgh 0 to a 

cooler and thence Into the absorption apparatus 
pieviously des(‘rllH*d. 'Phe ether vniHHirs leave the 
\acuuni still through the pliie, b, and an* I'lther 
condeiis(*d or rt'tunn'd to the absorber. To 
prevent the lead lininj*. A\ from lH‘ing detaclusi 
b\ the action of the vacuum, its upiK‘r edge Is not 
ln.sert(*d in the c«»v(‘r Joint of the still, and to pri‘- 
vc'iit splash(*s of a« ld ent(‘ring lH‘tvv(*(*n the letifl 
lining ami (he plates of tin* still a cln'ular drip 
collector, (/'. is pr(j\ idl'd which n*turnN any siilash- 
iiiRs etc to the interior -(}. F. M. 

Ether, alcohol, and acetone; Abion*/// of one or 
aio)c of thv voluiilc l)odies f)0))i {jaNcoUft 

vii.rtn)e.H. A Dai del and ,1. II. F regent, Paris 
Kng Fat. 127, », 11.1.17. (Appl 5(IS‘i/l7.) Int! 
('onv., S.7.1(J. 

Thk vaiK)urs of ether, aleolnd, or aei'toiu* are re 
covered from gaseous mixtures by absorption in 
phenol or its honiologues, ))r(*ferahly tin* ertide 
(•r(‘sol of eomm<‘re(‘, by means of a sy.stemath* 
eounler eurr<‘nt wasldng in tliree RcniblH‘rH 
arranged in serli's, tin* en-sol lM‘ing sprayed In at 
the (op of eaeli tower and imniiMal up from a 
reservoir at tin* ha.se to tin* lop of I lie n(».\l. whilst 
(he ga.si*ous mlxlure Is drawn in (In* ojqioHlte 
direction by means of an aspirator. Tin* volatile 
subsfamvsare recovered from tin* rresol, wltli whicli 
th(*y'form molecular com pounds, by passing through 
a steam ln*at(‘r, and, to r<‘move the last lrH(‘<‘s, in- 
J(‘<tliig steam Into tin* cri*sol uinl(*r a distillation 
(*olnmn. Tin* <*tln*r, alcohol, or ai'cloin* vapours 
from tin* heater and tin* <•011111111 aiv l<*d Into a con- 
d<*nslng apparatus whilst tin* cii'.scd is r<*turn(‘d to 
tin* to] » of tin* first s« ruidx'r. (J !•' M 

\olatilr Kolie))ls; linorDji oj . || .p Fooiey, 

and (i. Scott a ml Son (Foinloiii, Fid., London! 
Kiig. Fat 127.‘.MItl, 22.(1 17 (Appl. ‘KI05/17.) 

In proc<*.s.scs Involving tin' rc'inoval of v<d(ttlle sol- 
v'cnls in a ln'at<‘d drviiiR < Iiamb<*r, tin* wliolo of the 
air (or gas) In sucli cliamls'i* Is ('in-ulal(‘d rapidly 
tiy a large* fan, ami a .small proportion only is 
<*onlliiuonslv r(‘mov<‘<l liy a smalli'r fan from that 
part «d’ the chaml)<*r wln‘n* the pro|>ortlon of solvent 
is lilo'Iy to lx* great(‘st, paHK<*d thnmgh a recovery 
I)lant. r<* heat<*<l, and r(*lnrrn*d to the chamber. H(‘at 
Is <‘onvenl(*nlly ai>pll(*(I to the bulk of tin* air ai a 
point in tin* snctlon plin* <»f tin* large fan.— IF M. V. 

Separating suspended partich h f)'om gaseous bodies. 
HuiUlnglon, Heberl(*in, and Do., Ltd., and II. J. 
F»ush, London, am! II. A. Hums, Fliiehley. JCng. 
Fat. 127,1111, 4.(;.JS, (Apjd. 11105/18.) 

Lv an electrical dust K<*parator, the gases to lx* 
freeil from snsp(‘n(l(‘d partlck's are mix(*d with dust 
of an elect ro-coinluctlv'e <-haractcr ^o as to ensure 
that the deposit formed on the r(‘c<'ivlng (•l(*etrorle 
is <‘l<‘ctro-condu<*tive and that a pnqH'r "corona ” 
dischargi* is maintalm'd. In tn'aling blast-furnace 
ga.s(*H an aildltion of 5—1(1% of (he (Inst originally 
carrh*<l by such gas<*s vi<*l<lH s/illsfactory results. 

-.J. 11. F. 

Eefrigernfit))/ apparatus. H F. D. Kllburn, 
l^ondon. From Sulz.er Frer(*s Soe. Anon., Winter- 
thur. Switzerland. Fng. Fat. 127,512, 19.12.18. 
(Ai)pl. 21,205/18.) 

A REFUioERATiNo uppamtuB particularly suitable 
for brewc rles and dairies conBlsts of two refrigerat- * 
Ing nmchinea in w^hlcb the c*oollng water discharge 
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of the first machine Is coimect*xl to the condenser 
and also to the evaporator of the second machine 
and the discharge of the cooled water from the 
evaporator of tin* wa*ond machine Is in turn con- 
nected to the co(jlinj? wat(‘r supply of the first 
iuachliu‘. iiy this means tin* second machine can 
iK* utilised as a ni(‘elianlcal lieil-t^encrallii^? plant 
to hrlnp: the eomh'iiser \v;il<‘r from the first machine 
to a tenipe/Mhire such lhat it can he used for fivd 
water or oIIut useful iuirpos(‘. Further, by this 
means tla* eondenser \vat(*r from tin* first machine 
Is cooled 111 tlj(‘ (‘vaiKirafor of file set-ond machine, 
so that it can lu- used a^min as eoollnj; water in 
lla* firsl nia<‘hiiU‘. ■ J . il. IV 

lAtfuUh anti tiuHt-H; lppo/y//a.v for vffrclitH/ inlimalr 
titntnct hrhtnn - •. Kirkliam, lliilelt and 

i 'handler, iild., and S. Ih‘rs«‘y, Ix)ndon. Eii;:. 
I'at. 127,70.“;, :n r».is. (Appi. ooo.i/ih.') 

In the apparatus <IeseritH‘(l in Kn^?. IVats. 1S,12,0 of 
V.KIS (this .1., 11)00, S7:i. winch see for lij:.) and 
TOoH of 1012 (this .1., 1011, 211) the seooitin)? and 
sprayiiiK tnlu‘s, p, are (‘\lended almve Ili(‘ trays, </. 
and splayed or jKO’lorated in any of various w'ays 
descrlhe(i in the ])resent p.atent. I Inis InereasInK tlie 
eflectlvi^ d(‘ptli ef each sprayin;: zma* IV M. V. 

TVef jiltvrini) ot hratiiit/ air or (fas with 

li((ni<l; Aiiptnalus for . A. IV (’lewortli, 

Ilolllnwood. ^!n^^ I'at , 127,077, 10.0 IS. (Appi. 

or.ir;/!'^.) 

In the apparatus deseiii>ed in Fnj;. I’at. 112,521 
(lids J., lOIS, 2.50a), instead of rotating; (he e\- 
jianded nuOai sereims In a trough of wati'r or other 
llipild, molsl(Miln«’ may he <‘(fe(t<‘<I l»y nieaiis of 
siirays fed with Ihiuid from an external source or 
rclunu'd hy a circul.itiii); pump; tin* tilt(“r scr<*ens 
may if <lcsire(l. lx* stationary, formed of such 
shap(‘ lhat material is not wasltal, and placed at 
any ani^le: (lie current of ^:as may also pass throiijjh 
tlioin at any an^d(*,-r>. M. V. 

J'JrapoKidntj or tlrf/iiuf apparatus. Tlic Salt Fnlou, 
Ltd., aiui (r. W. ^ialeolm, AVinstord. Phi):. Fat. 
127,051, 5.0.18. (Ai>i»l. 020S/1S ) 

An evaporating pan (more parlieularly for hiine) 
Is made with Inellm'd sides, .so lluil tin* sjilt falls 
to the troii):h-llke Ixiltom, \vh('re It Is pu.slu'd hy 
a conve>or to (Uk* end of the pan and nmaned by 
an elevator. Heat may lx* applied iiy nie.ans of 
tines under lh(‘ slo[)ln): ,sld(‘S, the hoi );;i,s(‘s pa.s.s- 
liiK firsl aloiiK the njipi*!’ parts of the Inelined 
sides, then returnlu): (at the elevator end) aloiiK the 
low’er parts, the exlnmu* bottom not lH*lni: he,at(*d 
at all, to avoid overheat lii): (he c<m\a\\or, This 
nrranjri'menl eanses tin* Ihiuld to cireiil.Mte down- 
wards in (he emitre, thus In man> eases maklnj: 
linnd or meelianieal serajdn): unnecessary to pusli 
the salt to the bottom, Hy taklni: the Jln(‘s not 
ijulte to the elevator (*n<l of Hie trou),di, tin* s.alt 
(lei>6sits more freely and is of belter jirain. 

- IV M. V. 

Dehydrating metal salts {eraporatina dilute solu- 
tion's to drynes^s |.* ]Ieans for . .). Ktunu'r, 

Assipnor to (V'innon-Swensen Fo., Ine., (diieapo, 
111. U.S. Pat. l,202,tiS2, 12.5.1fi. AppV, 12.12,17. 
The solution is he.ited under pre.‘isnre and siira.>ed 
into the moiilli of an inclined, rotary cylinder 
throuph which tlu* pa .scons jiroducts of combustion 
from an adjacmit furna(*<' aiv drawii.—W. E. F, P. 

DistUliny hydiocarhons or other tiijuids; Apparatus 

for . S. E. Kelst‘y. Kansas Pity, Mo. U.S, 

Pat. l,202,fi(}9, n.5.10. Apj)!,, 20.9.1(5. 

A sui’ERHEATEK (s(H* fip.) for usc in distillation 
consists of a vessel having an Inlet and an outlet, 


and a removable Inverted elongated duct or channel 
o|K»n at the bottom throughout Its entire length,. 



ilie lower ixjrtlon of Hu* duet lieinp sealed by mean.s 
<d’ Ihpihl in Hu* vess(*l.-~L. ]j. E. 

Dryiuff loom. PV A. Lippert, Assignor to Wen- 
lM)rn(*-Karpen Drvinp (’o., (’hh-apo, HI. TVS. Put. 
1,202,078, (;.5.10. Ai>pl., 22.1.10. 

The articles to lx* dried are conveyed l(‘npthwMse 
Hiroiiph an clonpali'd drying chamlxT Hirouph 
wldcli lieat(‘d air eirculales (ran.sversely to Hu* 
l(‘npHi of Hie eliamlier. The ends of Hie eliamber 
are partly elo.sed, op(*ninpa aiiproxlmating in sliaix*- 
and size to Hu* .-irtlcles to lx* dried ;iiid the eouvt'vor 
Ix'inp left .r. II. IV 

Diyintf malniaU; Apparatus for ~ — . TT. PV 

Hollist(‘r. Irviupton, Assignor to Kalbix'n’y Forp., 
Elizabeth. N .T. FS Pat. 1.20 1.182. ' 20.5.19. 
Appi.. 17.7.17. 

'Fiie a])p,iratiis consists of a s(*ri('s of eai's i)l:ie(*(T 
in ji tnniu*). wlHi partitions arranged to form a 
eontimions air pa.ssagc* l(‘a(llng Ihrougli the ears 
siieeessivi'ly In opixi.slte (l)n*elions across Hie tunnel. 
Ib'ated air is forced Hirougli Hu* passage and means 
an* pi’ov’uled lo )>revenl the formation of sirala 
of eohl and warm air in Hu* i»:ivsag('.— J. IT. P, 


Doudtifd anil (fianular mateiial; Tieatmenf of 
-■ - triih li<iiiuls in a shahintf-tioutiti. H. Sl(*g- 
me>er. (ler. Pat. 210. S11, 12 4.10. Aihlition to 
Her Pais. :i():V175 and ;!<)r).227 
lx using Hu* pn)e«*,s.s and appar.itns desei’ihed In 
Hie earlier patents (Hiis .1., 1918. 401 427 M, Hu* 

n‘lnrn r»f Hu* liipiid to Hu* .sliakiiig-l rougli oi* tlu* 
.‘uidilioii (d* fn*sh lirinid is (‘flr{*eled by means of 
.sp(‘eial di'vieos such as pumps, lnj(*elors, or Hie lik(*, 
Hu* n*dulslte valv<*s, eoeks, and i»iplng and, if neees 
.sarv, storage* tanks hi*ing also iirovided. 

- T. H. P»u. 


J'lltfi malriiat; Pioeess and apparatus for siour- 
iny yranular - — tiji means of eompn ssed air anif 
iratrr. K. Morawa*, H(*rllii-P'ri(*denaii. Her. Pat. 
211,592, ,5.10 K;. 

’ruE veduiue and ]>n*NSun* of the .scouring media 
are separately or jointly adjust(*d, mainially or 
aiilomal h*ally, ae-eonling lo Hu* varying resistance 
o(f«*n*<l hy the filter materi;il. (his d(*pending upon 
Hu* size* e)f tlu* grains and Hie Ihlekiie.ss of the 
tllle*r lx*d. The* npwanl vele)e*ity ot the se*ourlng 
meeiinm Is sue h as 1e) atlord a Hiorongli waishing 
ed (he material, lait Is insullle'U'nt lei carry ove'r 
any ed’ Hu* tille*r m.ite*ri;H. Tlu* e-omplele re‘ine)val 
of slime* freun the filter material Is considerably 
ae*ee‘le*rale*d by Hie i)n)ei*.ss.“--.l. S. H. T. 

SliriiKf and moriiiff ('onarte and other materials, 
(’ Kearton, Fanterbury, and PV E. Hann, FardilE 
Eng. Pat. 127,950, 0.0.18. (Appi. 9209/18.) 

Oil filters. R. \V. and S. Roots, Ballarat, Victoria, 
and J. Falconer, Wellington, N.Z. Eng. Pat. 
128,151, 13.2.19. (Appi. 3596/10.) 
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Vimtrifui/al machine. R. A. Sturgeon, Southsea. 

U.S. Pat 1,304,021, 27..5.10. Appl., 10.2.19. 

See Eng. Pat. 123,797 of 1918; this .T., 1919, 270 a. 

t'uniace; Rvgenvrativr tigpiug . A. M. Auln^rt, 

Billaiiwiirt, Frnrioo. T.S. Pat. 1,304,725, 27.5.19’ 
Appl., 21.10.18 

See Eng. Pal, 120,559 of 1918; this J.. 1919, 224 

I'iltn mi'diuhi or other aittvlc of ntunN/acturr. 
K. J. Sw(M'tlanLl, Montclair, N.,1, T'.S Pat 
1,304.918. 27.5 19. Appl., 9.0.15. 

See Eng. Pat. 7109 of 1915; this .1., 1910, 72i>. 

DistUIiny uppurutus. E. A. ClnMi.ard, (\»gn;ic. 

France. F.S. l»at. ].;i07,18i, 17.0.19 Appl., r».5.i:{. 
See Fr. Pat. 14:1,199 of 1912; this .1., 1912. It71. 


Ha. -FUEL; GAS; MINERAL OILS AND 
WAXES. 

("oal; Mrtho.vi/l nniivnt of — F. Fi.schcr ami 
II. Tropsch. (Ics. Ahhamll /air Ktainlnis <lcr 
Kohl(\ 1917, II., 151—1.5:,'. ('iK'in. Zenir., 1919, 
90, 11., oi l. 

E.milieu attempts to identify the metliox.Nl gionp in 
eoals failed owing to tlu* Ijh'U <»f .i sidt.aldt‘ .advent. 
The autliors ha^e tn‘ated a nniidK'r of coals ifi 
prcscnc(* of plaaiol (\\'cishnt, Mdoatsli. t'lunn., 33, 
lOo) to dclermlm* the imMlioxyl trioup, nsing pyridine 
to dissolvt' tile iic’diy) iodide Various ty|K‘s of 
lillumiiious coal, .inlhracitic coal, canncl, ligrdtc, 
Ithcnlsh ligriit(‘ (“Fnloii hrhpa'tlcs ’* », a ligrdte 
almost (omph'tidy .soluhle in jilkall, ligidle from 
PielHM'k’s montan-wax w<»rks. and pe;il wm’c 
examined. 'Die trtu' <oals, iiiehiding e;innel, yiehhal 
no trad* of im'th\l i(Mlid(‘ and so contain Jio 
mctho\,\l groups 'I'lie penvntag(‘s of ('ll, split ofl’ 
from lh(‘ olh(*r s:imjil(‘s (moistun'-frd*) were: 
TJgulle 1 88-Y,, Fniou hrlciuettes ()8<';., alka li-s<duhle 
lignite 022Vn, I{l(*heck’s ligniti* OP'o. p<‘al 98PV,. 
Eow-l(‘mperii(ur(‘ tars fiajiii riiloii hrhjuelles, peat, 
and coal were all fmind to he fr<‘e from inelhoxyl. 
It is coneliided that tliere is n r(*lation h<‘tween 
them(*tho\yl content (d'r*oal and llial of lts<llslill;i- 
I inn products - H. .T H. 

1*itch (lusi; Shin difoitsc iinc to - — in tn kiui tfnu/ 
ffirlories P M (Jreinpo. .1 f ;ashc](‘m-lH . 1919, 
62, 2i:i— 211. 

In l)i’i(in(*lting factories where tlu* pitch is msed In 
llnid^ condition, jtilcli di.M-asc Is ahsent In the 
P ohr-Kl<*in.schmidl hri<|iicl I ing pi'oee.'^s, soft pitcli 
is used as binding medium. It is Jit<milsed in tin* 
fiiiid coinlillon hy nu'aiis of air and steam, and tin* 
tine parliel<*M mix(‘d willi tin* oilier Eri<ni<*tting 
materials in a rotating ehandier. About 20% of 
tar Is added to the piteli A .saving of pitch of at 
l(*ast 20% i.s eff(‘('i(‘d hy the process, and the 
hrhjuottes jio.sse.ss the adv.'intage ov(‘r fliose inanu- j 
factnnvl from hard piteli in that the gases pro- j 
dneed hy I lie combustion escape rnon* rcMdilv. tSi‘e ' 
also this J.. 1919, .TKI .T. J-?. O. T. 

Water-gas production in horizontal retorts. E. 

Ooffln. J. (lasbeleiicht., 1919, 62, 253—201. ! 

Particitlahs are given of the Installation of five I 
new S(‘tting8 of horl/ontal retorts at the Ileddern- ! 
helm gas-works of the iminiripallty of Frankfort, I 
when*by the output of gas was increased from j 
10,500 cub. in. to 20,200 cub. m. pfir 24 hours, with j 
very little disturbance of the previously existing i 
Installations. The retorts could be steamed, and for * 


; this purpose a volume of 3-6 cub. m. of wni«‘r pt^r 
I 24 hours was employed. The area of the heate<l 
I 8urfa<H> of the boiler was 12*50 sq. in. and the 
steam was generattnl at 0*5 atmosidieiv <‘xcess 
; pressure. The retorts were fully clmi-ged with fiom 
: 420 to 450 kilos, of Saar coal, ami the production 
of wult*r-gaN was t'ontinned over a i>i‘rIod of 94 
hours. The t‘leclri<? jiower employed iH*r ton of 
coal in cbai-ging and discharging was about 0*3 kilo- 
wall iH»r hour. The yield of gas due to steaming 
was 528 cull. m. (iii 15^M\ and 700 mm. pivssure), 
of gross calorific \alm* 4000 calories js'r cub. lu. per 
KHl kilos, of coal. Steaming dot's not atT<*cl the life 
of a st'lllng, for no rei>airs wt'iv neci'ssary to the 
lirsl st'tling slcanu'd over a pt*rloti of 12(K1 working 
tla.Ns. Thcrt* is vt'r> little it'tort <*arbon, and this Is 
reinovtsl alwuit 2 or .3 liiiu's in r annnin. 3'h(* yield 
of ammonia 1.^ consltlt'rably Im rcast'd, and tbe ideld 
of tar is from 5 to 0 kilos, pt'i* 1(H1 Kilos. t»f‘coal 
gasified. Tilt* tar is v(*ry fiiiid and is composotl of 
about 1 5‘;., t»f walt'i', .3 7% t»f light oil, 22-1% of 
middle and lu'avy oil, p; i% of aiitliracciic oil, with 
5fi.3“{, of pilch (m.pt. Ih'snlts obtained by 

E. Terms, operating tin* rcloils with and without 
.steaming respts'l Ivcly, are dt'lailt'd. Wlthont 
I st(*aming Hit* coal uas lit'jitcd for S.J[ hours tlu* first 
I day and for 8 hoiii.s on <*a<'h of two suhsetiucni 
I tlays. in the stt'.nning t'Vpt'iinu'ntH, tlu* coal was 
lu'att'd for 10 hours ou tlic lirsl dny, and for 1)4 
liours on each of IUn*t‘ siihsi'ipK'iii days. I hew* 
lH*riodM including 7 lioiiis’ sleandng on tlu* first day, 

4 hours on the set-ond, 11 on tlu* third, and 74 on 
' the fourth tlay. 3'lu* coal t'lnployt'd in the sleam- 
I mg experlmt'uls (air-tlrit'd) contained P2S% of 
w.’itc]-, 7 99% of ash, and 90 7.3'?;', of comhustlble 
I maitt'r, whilst that t*mj)Ioycd in tlu* (*\p(»rimentrt 
i without sic.indng coulaim'd watc'i* 1*10%, asli 8*48%, 

1 and comhnslihic inattm* 901 2%. Tlu* calorJIlc value 
I of tlu* coal was 7200 calorI<*s per Kilo. With steam- 
! mg, the a\(*rag<‘ coin]>oslt ion of tlu* gas was 5% 
j of cjirlHUi dio\i<lc, 2 (■>"', of ]u*avy Jiydrocarbons, 

: 10'?,', oi carbon monoxide, 51 2'\, of hydrogen, 25*0% 

, of iru'thjnu*, and 50",', <d’ nltrog(‘n Wlthont Ht(‘am- 
ing, the gas cont.iined .3 2";, ol' carlxm dioxidi*, 

I :{7";, of lu'Mv.v li.vdroeaihons, 8.3% of ctirbou 
monoxide, 48r>% of h,\drog(‘n, .310% of metharu*, 
j and 5 2% of nitrogmj. With slf'oming, (he yield of 
gas (measured Ihronglioul at and Tiw) min. 

I pn'.ssun*) per w'ltlng pc*]* 21 hours was 4150 cub. in. 
i and jK'i* retort per 21 hours 472 enb. m. 33u* yield 
of gas was 18.35 enb. m. j)cr KM) Kilos, of Mir-drh‘d 
coal Tlu* ylcl<] of coke was 00-20%. Tbe coke 
us(*d for firing amounted to 10-29 kilos, per 100 kilos. 

I of raw* coal. Tbe sp('ellle gravity of tlu* gas was 
0519. Its gr<».ss calorific value 40l'2 calories. Wltb- 
' out st<‘;inilng tlu* results obtained wmtc : — Yi<‘ld of 
gas p(‘r s(*tt!ng |K*r 21 hours, .'{010 cub, m., and per 
rebut iK*r 21 hours, 101 eub m Tlu* yield of gas 
was .‘{.3-71 cub. m. jmt 100 kilos, of dried coal, tlu* 

.\ l(‘ld of cok(‘ 08 15%. 33u‘ coIo* used for firing 
:imounb‘d lo 10 22 Kilo.s per UK) kilrts of law coal. 
Tbe siH'cifie gnivltv of tlu* gas w.*ih 0 OM), ils gros.s 
calorific value 5005 <*aloi*lcs. .1, S. E 3'. 


" Tii-f/as ” pi oet ss ; /{csults ohtanird in long period, 
irorling of the . irith inoreig of low-tem- 
perature tar and annnonia. .\. pf»tl and E, 
Dolciisky. ,r Ea.sbel<*uclil., 1919, 62, 2tn -20.3. 

The <nr(*c| I'onvcrslon of bitumliums coal into 
w’afcr-g:is, or jt gas rcscridOing w.'itcr-gas, Is suc- 
cessfully jM-bievetl in Ibe Deliwik-Flelw'ber " Tri- 
gas ” process (Ibis .1., 1910, .5.38), In this i)rfK*es8 
it is e.ssenllnl that I he aj^propriate femperaturcfl 
be maintaiue<l at siKicifie parts of the producer. 
Subsequent lo tbe erection of a “Tri-gas” pro- 
ducer In Vhmna, (he gas production of which was 
89—150 cub. metres i)er hour, a plant comprising 
tfiixie producers, each of ten times this capndty,. 
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und provided wUli n^volvliij' fjniteh, wa.s en^-ted 
Jind wuH in praelieull) couiimioiis oi)enili()n for 
live monIbH from Aj)rll (i, I'.MS, diiriiiK whieh i)eriod 
the oiM»ratloii of the j)lant v\jis eiuineiilly satiafac- 
tory. Tii(‘ i>lam was ojHTalrd iluriii^; lliis iH*riod 
with a Nln>;ii:Iv c.ikioa: K-'s toal, employ od eithor 
alone or In eonjnncl ion with liijiilli* hrl(|Uetles, 
<'oke, or with I In- atidiiion id' IT)",, of raw' lij'nlte. 
H’lie eo.il cnijilo.M'd yielded 1 1 of ash. o.V’o of 
water, and its <.ilorllic value was tiSoh calories. 
The raw' liKnilo (onlaintsl .m';„ of waUo', ils a.sli con- 
tent, was .‘Mrt'j.j, and ils ealorltic value nlioiit liHOO 
calories. 'rh<‘ i)rodiieers were worked at a medium 
ttanjH'ral lire, a Kas of calorific \alue Indwism 2SO0 
and .'l(K)() cnloricH Indiij' produeiMl lojiether willi a 
JsMmkI (|uallfy lowdemiM'ralure far. Tlu‘ yield of 
Kas was alMUd IS cuh. metre is*r kilo, of fuel. 
Tlie avi'niKe compoHillon of the ^as was carbon 
<lloxldi‘ Hulptiur coinixmnds oxy>s'<‘n 

hl%, carlMui inonoxhh* methane 

hydrogen r)ir)%, nitrogen r»l%. The calculated 
calorific value is 2HS;{ calories When coal alone 
waH employed, a gas of calorific valu(‘ ;{S7.“) calories 
W'HH produced, lh(‘ prodiavrs Iwing oiKTatiHl at a 
Idgher temperature. An incri'ase in tlie calorific 
value of tln‘ gas Is accompanied liy a depreciation 
in lh(‘ value of the low teni|M‘rat un- tar obtained. 
The “ throiigli-put ” of each prodmiu* varlisl 
lM*tw<‘en IL* and 15 tons per 21 liours, hand sloklng 
being employed Ihroiighoul the iMulod. lOrnploying 
in(‘ehaiilcal stokers, a “ tlirmigh-put ” (►f from 1.5 
to 20 tons could he realisisl. The tar obtaiiKMi 
eontalua no rmphtliak'ue, and is j)ort-wlne red 
iti colour hy IrausmlttiMi light, fls HiKadtic gravity 
is 1-01 at ; it is (‘omidetely soluble lu Ixm- 
/.ene, and to tlie extent of about f)2'){, lu beu/.ine. 
It eontalns from 2.5 to 40% of phenols and resin 
acids. Ify vaeuum distillation It yield.s 20’7% of 
fuel oil and luhrlealiug (spindle) oil, ‘l2-.5% of a 
very viseous lubricating oil, 2-2% of solid paratnn.s, 
11-5% of resin, and 2(;0‘;., of luteh. Tin* yield <d' 
waterd’n'c tar from the mixture of coal and 25% of 
raw' llguiti* was betwasm 5 and 0%. ,T S, (t, T. 

(las mains and .sc/i/ccs; hilrrim rtpoft on tfic 
internal rorroslon oj - , Life of (bis .Meiers 

.Tolut romniitlee of llic Institution of Gas Kugl 
neers (las .1.. lOlU, 146. 022- 021 
2 'uk report amplilies the mformallou eoiiceruiug 
the <x)rrosloii of the molal parts of meters, cou- 
talued in an earlier ivport <d’ the Commlllee (.see lids 
.1., ibis, 7.55 ) a). 'Phe dust found in mains. .ser\ires. 
govi'riiors, and mel<*rs is ( Idefly eompostsi of Iron 
v>xide. From analysis of a uumlKU’ of .samples of 
siK'h deiH)sltH It is eoneluded that they do not arise 
owing to o\id(‘ emplcoed for imriiieat ion being 
carried forward with the gas. hut an* to In* attri- 
buted to (smrosiou It is .sugg(*ste(i that sui'h 
corrosion arises partly from the absence of lime 
purltleatlon, liydnHwanlc acid being carried for- 
ward witli the gas, ami iiartly from the im- 
poverhshmenl in oIl> const it umits of model Ji gas 
Tin* prlmar\ agi'iil producing corrosion is hydro- 
eyanle ueid, the pn‘jn<llelal <*neet of whl(*h Is 
much increased by tin* luvseinv of oxy^gen, 
carbon dioxide playing a lesser jiart. The i)n‘sen(s* 
of moist uiv Is essential to corrosion, and a test 
case in which water vapour was lemoved from the 
gas by comiiresslon to 50 lb. iH*r sip In., followed 
by cooling and snbseiiuent expansion into the mains 
at 5 lb, pressnix* only, revealed eiAmplete absonee 
of corrosion and naphthalene doiioslts. Hydro- 
cyanic acid in the pn^semv of steam and bot eoke 
yields ammonia and carbon monoxide. This pro- 
cess, practised In the steaming of retorts, would 
afford some measure of protection against corro- 
sion. Alternatively the dry gas meters should lie 
Inbrlcated w’ltb atomised paraflln oil as n*coin- 


meiided In the previous report (loc. cU,). Tables 
showing the amount of water vapour contained in 
.saturated gas lx*tween ^2Pl\ (0° 0.) and 100° F, 
(2H°(;.) and gauge pressures bi*tw'e<‘u 0 and 50 Ih. 
per .*jq. in. are given.— J, S. G. T. 

(jds: Urlatiii' vtJicirnni'H in n.vc of different grades 

and rornpositionx of . Sciond report of the 

Ursnnch Suh-rommittee appointed hy the Qas 
Investigation (Ummittee of the Institution of 
das Enginerrs. Gas .1., 1011), 146, (K)7— C18. (StH* 
this .1 , lOlK, hsiA.) 

'I'm fir.si section of the report deals with Uie results 
ol le.sts carried out at the Ihldlngston gas-works 
using gas made by steaming contlnnons vertical 
retorts and wa.shed for lM>n/.ol iXH'OVt'ry hefon* use 
It r(‘presente<l a >ield of 20,000 (aib. tt. of gas per 
ten of Lanarkshire coal earlionksed, and varied in 
calorlth* value from 285 H.Th.l'. to 201 B.Th T 
gro.s.s iK*r enh. ft. Ltlieiency tests were made with 
ring barners ami with njnighi and inverted In- 
ca nd(‘sti*nee bnni(*rs. In all eases the only modi- 
tleallou necessary to render existing ajipliauee.s 
suitable for use with tlie gas wuslsted in broacli- 
Ing Old th(* nipples so as to gi^’(‘ a linger divergent 
orltlei* 'riu* results obtained with ring hurnei’N 
show'ed that tlu* gas in quest ion gavi* as good a 
lli(‘rmal elRcleiiey as an.* v.tlier grade of gas hltJierto 
ex|K‘rImenled witli, wlu*n u}y‘d with a suitable modi 
heal Ion of the hnrner: llmt iheiv are no nmisnal 
(llllk'ulties ill manipnlating hv.iners in w’ldch the 
gas is used, and that the value In ring burners 
ol ditlenmt gases is dir(*clly pro|»oi*donal to tin* 
ladenlial heat units lliey cmita. 4'lic r.mila- nowers 
wlih both the uprlgln and inveited huruers wei.- 
delermim*d in a horizontal direction only. It 
was found that burners corristly deslgiu'd for 
gases of ,500 ILl'iir pi'r cub. ft and upw’ards. 
w’lum modilied b,\ enlarging tlu' nij,)»)<. orihees 
can be used without dtllicull.v at pressures under 
2UG0lh.s w’ater column for gas of 400 Tt Tli.i;. 
gross per enl». Ir . and with siu'h nioditii‘d burners 
no unusual manipulation troubles arc emonntered 
Will) the “(”• si'/.c mantle a thermal (>lllcieney of 
ahold 25) It Th I' )M‘r eandle-lionr is obtained with 
the low-grmlegas 'I'he seomd section of iln* re]!ori 
de\olcd to a direct coni iniiatioii of llu* lighting 
section of (he lir-st report (/or. ci/.), and <leuls 
with the relative etti(‘h*nei<'*s in use of din'ereid 
gi’ades ol gas. 'Pests weie made emjiloying mi\- 
tnr<*s (d' <s>al gas and blue w'ater-gas lii various 
proportions, the ealoriPie values of the mixlnri's 
varying betw'(s*ii the limits 018 R.Th.U. gross 
5.5(1^ R.Tli.TT nett, and 25)1 R.Th.II. gro.ss, 207 
R.Th.U. nett. 'Phe.st* tests were carried out with 
an upright hnrnei-. titled with “G” size mantle, 
ami a plain <*y!indri<*al chimney 0 In. high hy IJ in. 
<llaniet(‘r. No alteration of the hnrner xva.s made 
to meet the requirements of any parlleular grade 
of gas. Tlie f)oi-mnl gas supply to the burner is 
computed at aliout 2000 R.Th.U. per hour, and tests 
were made In whl<4i the energy snppl.i to the hnnier 
was varied with dinVreiU gases between the llmllff 
1000 and .2000 R.Tli.T^ tK'r hour, q^u* anticipated 
efficiency of from 27 to 28 R.Th.T^ ix*r eandle-lionr 
was attained, and In some cases surpassed, but the 
exiK'rimenl s show'ed that completely satisfactory 
comparison of the different gases can only be at- 
tained when each ks permitted (o exercise Us maxi- 
nnini duty In an appliance jirojierlv adarited to its 
n.se.~,T. S. G. T. 

Toluene and xylene: Isolation of from petro- 

hum fractions hy means of liquid sulphur dioxide 
J. Tansz and A. Stttber. Z. angi^w, Chera 1910 
33. 175-176. ’ 

Titt solubility In liquid sulphur dioxide of the 
saturated hydrocarbons in fractions of petroleum 
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oU tree from aromatic bydrocarbons wa» deter- 
mined, with the following reaiilts : American lamp 
r>U, 1*8% ; Russian lamp oil rich In naphthenes, 3 G% ; 
and American ligroin (petroleum spirit), 101% cal- 
mlatiHl on the amount of oil. Since i)araffln and 
naphthene hydroearlKUis are soluble, although only 
to a small Extent, in liquid sulphur dioxide, i»o 
sharp .separation of tliesi‘ hydroi'arbons Is pnie- 
lieable by this mtlhod, as (laiuu'd h,\ Ed»‘leanu 
(this J., 1914, IlPl). It was found i>ossil)le, how 
ever, to sei»arale toluene and .\>lene from }i 
Rumanian iK*troleum oil hy the following physical 
methcai : — The dlsl illation fractions eorresjxuiding 
with lhe‘ respeelive liydro( a rhons w<‘r(‘ di.ssohe<l in 
liquid sulplinr dioxide at a low temperature 
I -80° C. for tolii(‘iU‘ and for .\\ Kuad. aiul 

ivi)eatedly shaktm W’lth sneeessive portions of 
jKTroleum spirit of low boiling iM)int. prevIouKh\ 

( Idlled to or -15° (\ This dissolved the 

saturated liydro(ar]M)iis and a portion of the 
aromatie hydrocarbons. Finally the residual sul- 
pliur dioxide laytT W'as separatee!, and after 
evaporation of the hulk of sulphur dioxide xvas 
fraetlonally distilled, and yieldeal fractious con- 
taining the bulk of (he toluene or xylene in relatively 
pure^ (^mdition.— (\ A. M. 


Jlydrorarhonfc /’/// oe/cao.* o/z/pes/Zno? *>! 

W. (flund. (b‘s. Abliaiall. ziir Keunilnis <ler 
Kohle, 1917. II.. 2111 -IMIJ. ('hem /.entr, 1919. 
90, II.. m. 

Fkom a crilie'al survey of iIk' Hh rii(nr«‘ oi the sub- 
ject, ineluding the deeoinposlt icm <if singb' eoiii- 
ixmnds, eonipI(*\ niixliires, and e«»nden.sa(ion re- 
actions, and from tlie author's own (‘XiK'rieMu e, it 
is eonelnded ih.it naplitli.abua' is not a primary 
product of eoal distillation. The jn’iniary fjrodnets 
of earhonisat ion in . oke ovens are probably 
ii‘lativ(*ly simple moleeiiU's or moU'cnlar tiagnienls 
which >itdd nai)b(bal('n<‘ by snbst'qnent polena ’’isa- 
I ion or emideusal ion H .1 11 


!'ncl (fils (Hit! sjiuils, ('ahiiifu' i (lines <>1 

KiHdUs S. Hilpert. (le^ Alibandl. znr 

Keiintnis del* Kolile, 1917. 1 , 299 270. ('hem 

/entr., 1919, 90, 11., 021. 

'Fiik following llgures w’cn- obtained b\ ilie use of 
the Maliler calorimetric bomb .’-Oil Irom lignite 
uas-prodiicer tar olitained by <liHt illat ion with 
sii|»erh('a((’<l st(‘;iin : fi'a<*tlon 200°— 920"^' C\, 91tlo 
and 9110 cals.; livdrocarlKin constitmmt^ of frac 
tion 200°— ;i20°(k,' 91K)0 and 99:t0 eals.; crewol con 
stituents of same fraction KltKI cals Marln<‘ fuel 
oil (Ocs. ftlr Tecrv(‘rw(Ttnng) 9210 (-als,; marine 
fuel oil (Krey) 10,.T)0 cals.: lignite gas-prodmxM- 
tar S140 cals. ; middle oil from lignite tar 10.420 eals. : 
t^drolenm sjiirit (benzine) 10,840 eals,: oils from 
paraffin: ligbt Ixmzine 10,780 eals.; heavy iKuizlne 
10.8.50 eals.: middle oil 10,820 eals.--II. .1. 11. 


Montan v‘a,r; Jnerraning yuld of hy erh actum 
of lignite under pressure. Part 2. W. ScbnohhT 
and H. Trop.sch. Ges. Abhaudl. 7A\r Kenninis d(‘r 
Kohle, 1917, II., 57—04. Clicmi. Zentr., 1919, 90, 
II., 019. (See also this J., 1010. 1001.) 

Hy heating lignite from Ccmtral Germany to 250° C. 
Ji portion of the bitumen Insoluble at ordinary 
pressures becomes soluble In benzene. This Is 
probably due to an insoluble polymerised form of 
bitumen being “cracked” and thereby rendered 
soluble in benzene. The change Is accelerated by 
the presence of benzene, no advantage resulting 
from a quantity greater than 20—80% of the weight 
of coal used. Rhenish lignite (“ Union briquettes ”) 
behaved differently; heating to 250° C, did not pro- 


duce the soluble moditioUlon, and even in the 
presence of l)eimw the increase In yield of 
soluble bltumcu was less marked. The ndatlon 
l»et\v<H*n (he portion of bitumen extraetcii by boiling 
benzene al ordinary pivssun‘s and that exlraete<l 
at liieivased pn*ssure. from different lignites, was 
Ibiind to Nary (‘oiisblerably.~-lI. J. 11. 


Pinuisi (leaf urn oj nut*} [in /lCM>^’cacJ and solutions 
of annnimium ehlonde ^// nnans of Idinphlack . 
W Aloere. ,1. AniiU’ (’hem 1910, 41 , 940 

94(J. 

\\in.ni.n quantities of lampblack, both the eominer- 
eial article and tli.at incvlousl.N t‘\(rac(ed will) 
benzeiu', Nvere sllrr<*d for ineasnnMl times wdfb 
k(‘r<>sene together Nviih wal(‘r or s<dutlons of 
amnionluni i'Idorltle of kiuuvn eeiieenl rat (on. The 
emulsions thus <)btalm'd, in which ktu’osem* Nvas tin’ 
eonflinioiis plnise, nvcmc (‘\ainlned nndm* a mh‘ro- 
under nderoseopc; and (In' «llaineter of tin* aqueous 
drops measnre<l. Various samples of lamphlac'k 
hav(‘ widely differing <*niulslfying properties. Willi 
a large quantity of I.ainpblaek smaller ennilsitUMl 
drop.s of Nvater an* oblalni‘d In kerosc'iU' than when 
less lampblack Is used. WaUu* Nvels eommendHl 
lampidack le.ss readll.N than the extracted lanip- 
blaek. Amnioninm eliioiidi’ In A71 solution W('ls 
('omnn’rcial lamplilack niori' readily than the puri 
tad .substance Watt'r Nvets pnritied lampblack 
nior(‘ r(‘a<ljly. but comuKU’clal lampblai’k has.'s 
n‘;idily. than <lo(‘s ammonium I'hloridi' solid Jon 
The drops of eimilNllicd wmter be<-o)nc largm’ 
the gnMtcr the coneent ration of ammonium 
<*hloiidc owing to the lncn>aslng snrfa<'(‘ ((‘inslon of 
the ammonium chloride .‘-.obit Ion Tin* eff<‘c( of 
elnmging th(‘ tinn’ ol sliiTing is somewhat in 
<lelinit(‘: a feinleriey is shown for (he size’ of the 
drops to pa.ss through a minimum jk the time Is 
iiK-re.-ised .1 F S 


K tthin s< hh n's appoinhm HoiTm.inn, K(v T, 
Ta r oih foi luhneat ntg IliliH'it 8'f f III 


hulnUanh from naphlhah nc Fiselier. Ncclll, 

\nnnoni(i horn (oh(-oi(it'- Fis<li<‘r and Nlgge- 
mann 8cc VII 

f’tnhon dioiide in tali oiin ammonia liguor 
llillHit Ncf VII. 

(^rashintf sticin/th o/ luehiufs I'biievy aild M(‘llor. 

8'cc VIIT. 


Fusion point of emil as//. I.oveio\ 8'cc XI. 

}f trromnalifsi'i Stri*hing<'r and H.idlliergcr. See 
XXTII. 


Faikxjs 

Fuels; Artificial 4. F Taylor. lx)ndorj. lOng. 

Pat. 127,775, 10.10.1'^. tAppl. 19.502/18.) 

A n^Ki. which biiriis slowly hut brightly, prmluclng 
hut llttl(‘ smoke, is made from the following 
materials In the jiroportions statial. Palm nut 
sheila and periejirp resIdueH, 2 cwt. ; iK)tash (called 
“ hihcc ”) obtained by burning the tnink of the 
palm tree, 7 lb., making in solution with water, 
14 gallons; coal dust, charcoal, or the like, 1 CWt. ; 
clay or loam, 8 cwt. ScKlIum carbonate may be 
ii.swS Instead of potash.— T, H. B. 
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Fuel; Preparation of in hriquctted form fw 

utilisation in oarhonisation, pafti/loation, and the 
like. W. 10. Davies, Treorehy, Glam. Lng. I at. 
127,1)40, ni.n.lR. (Appl. S!)t)f)/1H.) 

(k)Ai. oontaliilii« 10-40% of volullle mailer Is mixed 
with up to 10% of its weight of a resinous binder, 
and the mlxliin* is formed into brOpadles, whleh 
an* lK>r('d or iHTlorated so us to Inerease Iheir 
surfae<‘, and eoked umh'r a suction of 0*2.1 to 12 In. 
of nauviiry. dda* finislHsl ])rl(|uet,tes should eon- 
lain 0 IH'-;, of total resinous matter.- T. TI. H. 

I'url; AitijUiul - end pvorrsM of makim; the 
'«nnr. A. W, Goiildinj', Tnuiton, N..I., Assignor 
to 10. S. Mead. Pliiladelphiu, Ta. U.S. l*at. 
1, ion, 20!), 27 .n.l!l. Ai>pl., 12.7.1K. 

FiNii.v dlvld(‘d coal, Mulphili* piteii, and clay are 
ml\e<l io^;ellier in the i)roiiort ion (d 2000 It), of coal 
1<> 70 Ih. ea<‘h of I lie (aluM* const It muds.— T. II. U. 

h'nd, (Uid piocrsM of nioLioo llir some O. Mc>(‘rs, 
Watts, (!al. US Pal i,:!0n,:!t)2. I.f. 10. AppI , 
2H.:t.is. 

P.iTiJ.MiNous tarry material Is h(‘at(‘d until tluid, 
lK)Wdered linu'sloiie is llieii added, alonj; witli a 
tiiudy divided < arhouaecous malmiai. d'lu‘ ma.ss is 
c(Mded hy a(idin);,' water, a;;ain iieated until s<d'l, 
and mouldi'd lul«> l)rl<iuel tes.- T II P. 

f'oArocf/o P Plaiiliii^ja, ( ’lcv(d.iud, Olii<> 1 S 
Pat. I,:i0i.n!l7, 271 PI. Ai)j>l., 11.S.17. 

'riiK ovmi lias a pair <d’ iiicliru'd comluistion cliam- 
hi'rs. wlfii a par'itlon x\all hetwemi, liie .sld(‘s of 
tile cliamlH'rs cont^auous to tlu‘ wall heiuir cr>u- 
strucl(‘d of JoiiK'd ('imiumts witli the joints <‘xt<‘nd- 
injr in llie direction of general inclination of tlie 
(diamhers and at rijilii, aiup(‘s tlnu'cto. 'rin* parti- 
tion wall is also (‘onstrucled of joined elements. 
tlu‘ Joints of the latter beliijr horizontal jind vaudlcnl. 
(Se(' also U.S. Pat. 1,2.11,017: this .1., lOl.S, 200 a.) 

--T. U. It. 


lieloit (inhini; Proersst and (ipiianttii.s for loosening 
■ - fiotn retort )ra//,v. U. Krantz. lOihenslock. 
Ger. Pat. ;tl1,40(;, 21.11. It;. 

Tiif. retort carbon Is loosmied more especially from 
the n‘ar and mid portions of the retort by means 
of st(‘am Kenerated in a lM>wl-shjiiK‘d vessel, (he 
water eontaliusl thendn Udiif,' vaporised by heat 
derived from the wuills of the retort. A Aval it 
feed is (Humected to the sl<‘iim-Kon{‘ratlnK vo.s.sid. 
A canoi)y is arran^asl aboM' tlu‘ st('am generator, 
and S(‘rv(‘S to cause the steam to inmctrate as deeidy 
as possible into tin* retort carbon. — ,T. S. G. T. 

AmniooUi: /b’occ.y.v and apixnatns for inoeasinf/ the 

Ifield of in the fjnsifteation of air-dnut fuel 

T. Gr(‘lhe, Danovc'r. Ger. Pal. Ill.OOl, 211.17. 
An\ parts of the ^as producer at which an unduly 
hljjh temiK'raturt* may Ik* d(*V(*lop(‘d are k(‘pt (uad 
by the Introduction of moist fuel into the ])roducer 
through channels or tulH*s arranjn'd Im'Iow' a hoi)jKT. 
tdstons bf'lnv: opi'rated in the luh(‘s to supply ri'pn- 
lated (]uantltles of moist fiud.— .T. S. G. T. 


Liquid hydroearhons : Dishltation of and 

appinatuH therefor. ,1. II. (\>rth(\\v and S. T. S. 
Gastelll, London. Knj?. Pat. 127.t)!)0. 1.5.18. (Appl. 
7315/18.) 

(hiUDE iKdroleuin or other oil la fed into the top of 
a cylindrical still through a numlx'r of iK'rforatloDvS ; 
the unvolatllisiKi iH^rtlou Is discharged at the bottom 
and the vai)oura iJass out through a pipe at the top 


to a condenser. A portion of the vapour is drawn 
off from the outlet pipe by means of a suction fan. 
and, after passing through a suiierheater within 
the furnacK*, Is led into an annular space around the 
.still and thence Into the still through a series of 
tangential slits, whereby a whirling or vortex action 
is produced within the chamber and uuvolatillsed 
particles are thrown by centrifugal force towards 
the w^alls. In place of a single cylinder, the still 
may contain a 8erl(*s of suiH*riK)sed cylinders in 
W’hich the oil is heatc'd to succe.sslvcly higher tem- 
peratur(*s as it ]»a.sses down the series, and each 
chamlxH’ Is provi(i(‘d with a separate vapour outlet 
and fan which returns a portion of the vainair to 
its re.speclive cylimh*!*; or two or more separati* 
(cylinders may Iw provided, of wddeh the tlr.st alon(* 
is h(*at(‘d by a furmice, and the varx)ur genera tisl 
th(‘rein, aft(‘r lM*lng suiH*rh('ated, is passetl directly 
into the nmialuing cylinders.— L. A. G. 

Jtriquette.s or other uotuldrd artUlvs; PriKTss of 

uiakiny . U. Ellis. Montclair. N..r., Assignor 

to Ellis-Fost(‘r Co. Uelssne 14,tl.11, 27.1.P.), of U.»S. 
Pat. 1,210,801, i;i.l1.17. Appl., 21.1.11). 

ShK this .1., U)1S, 4Sv. 


(tax: Peruhtar, (/caasc/*, and eindei for - I). J. 

Smith. London. U.S. Pat. 1,107.121, 17 0.1!). Appl., 
21).11.18. 

See Eng. Pat. 120,0St of 11)17; Ibis .i . 1!)1!), 1\. 
Disfithnff hydrovHihons. U.S Pat, 1,102,00!). See 1. 


llj/droyrn. Eng Pal 127,018. Sec VII. 

(fas for ireldnty e/c. U.S. Pat. 1,101, SOI. See X. 

\finrtdt oil sntphoim uad. US. Pat. 1,. ’101, 770. 
See XII. 


IIB.-DESTRUCTIVE DISTILLATION? 
HEATING; UGHTING. 

i'oal: Dislillution of in hydtoyen at hiyh 

pressnren and temperatures. F. Fischer and K. 
Keller. G(*s. Abhandl. zur Kenntnis der Kohk*. 
1017, L, 148-114. Chem. Z(‘ntr., 1010, 90, IL, 117. 

On h(*ating coal In tin* pr{'s(‘ric(‘ of hydr()g(‘n under 
pressure tlu* yield of coki* decn'ased with rise of 
t(*mp(‘ratun^ and pressure. The yi(‘lda of volatile 
hydrocarbons and tar wvn* incroa.st'd. A maximum 
yield of 10% of tar and ammonia Ibiiior wiis 
attaiiK'd, nearly 75% of the coal being convert (*d 
Into volatile products. The proportion of ammonia 
water in the mixture with tar was judged to Ik* iit 
the most one-third. When tin* formation of tar had 
(.\*ast‘d, the quantity of coke further decreased witli 
(he formation of hydrocarbons. This Is in agree- 
ment wdtli tlu* results of Prlng and Fairlle (tiii« 
J., 1012, 802), wdio found that carbon w’as converted 
into methane wdien heated In hydrogen under 
pre.ssure.— IT. J. II. 

nituminous liynitc; Distiltntion of — ~ in vacuo. 
W. Schnei<ier and H. Tropseh. Ges. Abhandl. zur 
Kenntnis der Kohle, 1017. II., 28—35. Chem. 
Zentr., 1910, 90, II., 017—018. 

Sampi.es of lignite (Rlebeek’s montan-wax works), 
both crude and extracted wdth benzene, and also 
the bitumen or crude montan wax, were distilled 
la vaouo. The products were fractionally con- 
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deused, cooling by air, ice salt freezing mixture, and 
lUiiild air being employed. DiRtlllatlon began nt 
155^^ and ended at 330® 0. The bllumen could not 
be distilled without de^Huiiposiiiou. The lignite, 
distilled under mluml pressure, gave a goo<l yield 
of viscous oils, which is In contrast to its bt'havlour 
under normal pressure. The results with crude and 
extracted lignile were similar; in the lattcT cas<.‘ 
acid products weiv more prominent in tlie tar, owing 
to the absence of the 4lccum)K)sition pnxliuls of 
montan wax. Tiie crude Jlgnile gave 301^; of tar, 
S7'„ water, 40 8% eoke, and 14 4';G gas and loss. 
Tlu‘ vaciinm tar was liglit brown and s<H at 
]t> extraction with aeidone, followed l)> (xjoling to 
0® C., 301)% of a light gn'y parallin-like mass 
scj)arated (s^dting point 57® 7)8® (\). The solution 
was freed from acetone hy dl.sl illation, and the tar 
acids si*pa rated by extraction wltii alkali aiul acidl- 
licaliou. Altogellier the yield of viscous oils 
e(|ualled 55% of liic tar. liy t'xtraclion of tin* crude 
lignite with l)eiiz(‘iie, 15 1";, of bitumen was dis- 
solved. lly vacuum distillation of tlu‘ extraett'd 
lignite at 215®— 570® and 15 mm., tlu‘ >icl<ls w«‘r(‘ : 
tar 22-2%, water 8-3%, cok(‘ 58 8%, gas ami loss 
10 7V<.. The vacuum tnr set at 42® 14® 20%, was 

insoluble in a(‘('tone at 0®(’., wlilb' the yield of 
vi.sc'Oiis oils was 58%% of which 17%, consist tsl of 
1ar acids. Cnidi; montaii wav dist lik'd from 
KHt® — 3l5®(\ at 4 mm., giving 8l 0%', tar, 5 5%, uatt'r, 
5 7®(:, colv4', and 0 0'% gas and loss, d'he lirsl part 
(00 1%) was a hiiglil yellow solid .s^'tling at 
(no_(;:) 0 (i . of iijo distillate (110%',) was a 

brown pasty mass.- II. .1. 11. 

Dveuhn IsiHff (vtbitns: Pn‘()(iiahini of . F W 

Zerban. Tut, Sugar J., 1010, 21. 281— 2-80. 

Af'f'oiini N'c to the author’s I'xjx'riciice, llx' composi- 
tion of tin* ca I’bonae^'ous material use<l has llttl<‘ 
('lleet upon tin' 4‘frK-h'ney of tlie (l(M*olorising ear])on, 
tliougli lh(‘ i)r(‘M‘iie4' of orgaiile nitrog<*nons sub- 
stances app('ars soDK'wlial to iiKTcast' it. \<‘ry 
liiiely divided materials, such as starch, give a 
iH'tter result than (oarser oik's, as sawdust; hut 
the iiKxst imijortant condition Is tin* stat(‘ of aggre- 
gation of lli(* impregnating suhstanet* at the tein- 
peratiiH' of linal earhonlsnt ion, li:., about 1K)0® (5 
O'hus. suhstama's that an* either soll<l, as lime, or 
gasi'ous, as zinc or magnesium elilorhh'S, at this 
1enip4‘ral lire giv(‘ good eai'hoiis; vln*nais thosi' that 
are liquid, as sodium li.\droxld(‘ ami carhoiiate, ]>ro- 
<liie(* ail unsatisfactory r<*sult. f)ther conditions 
being erpial, compounds having the greatest 
<'hemical energy form tin' Im'sI imi)r( ‘gnu ting snh- 
staiie4?s, anhydrous magnesium eliloride, for ex- 
ample, Ix'ing suiM'rior In this n'spec*!, to zin<* 
chloride (this J., 1918, 480 a), the heat of solution 
of which is only al)out two-tlilrds that of the former 
salt. Ill earhonislng, (he best iH'snlts have Ik'Cu 
obtained hy the two-stage process iireviously de- 
serU)ed hy the author (this J,, 1918, 778 a). It Is 
stated that earhons of high decolorising |Hnv<‘r hav<‘ 
lieen obtained from lilli‘r-press enlic from sugar 
factories, and also from a mixture of bagasse and 
lime, though in both cases extraction with hydro- 
chloric acid is neces.s;iry after lieatlng. A very 
effective preparation Is also said to have t^een pro- 
duced from soil very high In organic matter, such 
as Is found in jiarts of Porto iii4*o, by mixing it 
with calcium carhoiiate, and aiiplylng the two-.stage 
process of carbonisation. — .1. P. O, 

Am clcctrodra; l)rt<’nnUniti(ni of the temperature 

of . A. llagenhach and K. Langhein. Arch. 

Sci. phys. nat. Geneve, 1919, i, 4S— 54. Ohem. 
Zentr., 1919, 90, II., 550—557. 

The temperatures attained by a number of different 
metals when used as electric arc electrodes have 




been measured by an optical photometric method. 
The temperature of tlm carbon arc w^us measurcsi 
to chec'k the methoil einployeii, and was foiiml to Ih‘ 
4200®+!®, In g(xxi agremnent with other deterinlna* 
lions. Variations in the current strength do not 
affect the (enuKMature of (he carbon are, hut in 
theeas4‘s of silver, copper, Iron, and nickel, Ineix'ase 
of current strength fxnislderahly inereas4*s the 
bright ness of the light, and hence no doubt the 
temiK^rature. With these metals, from ti certain 
cnrnnit strength niiwards the temiH'raluix' remains 
constant, and this temperature is taken us the lioll* 
Ing point of Iht' inetjil. In tlu‘ casi' of eop|K*r 
tlu' temp(‘nilure lisi^s from 22.%5® Ahs. wlUt 
2 nmp.s. to 2130® 2150® ^^^tll 10 amps., and then 
ri'imilns eoiistjint up (o is ;im])s. In the eas(* 
of tungsl«‘n llu' tt'inpiniluri' Is constant nt, 
4150®- 1250® A h.s for nil ciirn'iils. IMu' IcmtK'rn* 
luN's nr<‘ gt'iicrally lo\v4‘r at tiu' ('athodi' than at 
th<‘ aiuxlo. Thus coppor shows 21';o® 2150® at the 
amxh'. nhont 1150® at the catlnxlt'; iron, 218.5® -2005® 
at tin' aiiixh', 21.10® at tin' callaxh'; nickel, 
2430® - 2150® at tin* anoih*, 2.“.r>5® at tin* catlnxli'; 
lung.sfon, 4150® 1250® at tin* anode. 3000® at the 

callnxle. In tin* cast's of alnmlninm. ziiu*. and 
magin'slnm niU'xix'ctc'dly high li*mp('rat nrt's wt'rt* 
record) d, A1 :;350® 3150®, Zn 2350®, Mg :;00(»®, these 
lx*ing lh(* Sana* at both ck'cl rodt's. d'ln'st* high tein- 
p4*rafurt*s an* atlrihiih*)! to tla* oxidt's of the n** 
spi‘etlv(' iiH'lals, sinct* In an atmosphere of nitrogen 
much kwver tt'uqx'ral nn's only wt're ohlalnnlde. 
Popper, iron, ami iih K(‘l showed the samt* lemix'ra' 
tun's In an atmosphcr<* of nitrogi'U as In air, so the 
t'ffcctivt' 4'hM tro(h‘ in the.st* east's Is jirtthahly piirt* 
mt'tal - K. II. n 


tfardu’ooit oils for /foUition. llawlt'y and Ualston. 
Ncc X. 

Pa'i kxt. 

1a adinij-iu vouiliu htrs for eteelne lamp hulba and 
the like. Nllntn Dt'iikl Kog>t> Kahushlkl Kaisha, 
and T. Yanal, Tokyt), .Tapan. lOng. Pat. 127,750, 
12.7.18. (Appl. 11,481/18.) 

A u-,M>iNtj-ix\ wilt* Is math* of copper which, at the 
ix)int t)f scaling Inlo lla* glass, is luhular In form. 
Tilt* leatl may lx* matlt* liy Hal toning one end t)f a 
copjx'r w ire, bending over lln* lluttened part to ft)rin 
a tube wdlh ovt'ila piling etlges, Inserting the end 
t)f a st'fontl et>ppt*r wlrt* Into the t*nd of the iulx* 
and itresslng nj) h) glvt* a Orm grip; the liollow 
part, of Un* leatl Is lht*n emlxxlded in glass. In 
et>nHequenee of the fit'xlhlllty of the tubular iiortlon 
of the wire the joint remains gas-tight, wlieii sub- 
jected to changt'H of tt*iniM*rut ure notwithstanding 
tht^ differenct* in Iht? cot'iTicieut s of exjiansitm of 
glass and copix'r.- II. V. 8, 


ra.-TAR AND TAR PRODUCTS. 

Tar; Rapid estimation of water in . J'. 8mil, 

Ohem. Wcekblatl, 1919, 16, 852- 854. 

Tiik apparatus consists t)f a eopix*r cylinder, 12 cm. 
high and 10 cm. in tllameter, with hrazetl Joints and 
etnmeclions. The cover Is itrovlded with two holes 
ijito tuie of whicli the copper Htop-ctx,*k of a small 
cylindrical lar rest'rvolr can lx* fitted. The other 
hole Is provkletl with a short glass still-head, with 
tiiermoint'ter, leadiitg to a pljK* eondeustu’, 1!^ cm. 
long. 100 c.c. of tar is placed in the resi»rvoIr. 
Sufliclent Uir Is run Into the vessel to cover the 
lM)ttom, heal is applied, and the remainder of the 
tar admitted rapidly In small portions. The 
reservoir may bt» emptied In 2—5 minutes. The 
temi)eraturc Is then raised to 170® 0. and the vessel 
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midy for I ho next dlKtlllation. The 
<llMt!llate iH colUTt< (1 in a itioaBurlng eyllndor and 
the volmiu* of tli(‘ wator doloriidnod. One eoinplele 
oKtlinatloii ina\ )«“ ojirihnl out in Iohh than 10 
niijiutoH. Itajdd iuiiuissiou of tho tar to the 
Im eHK*nli/il. 'J’tie teiui»eiatun‘ In tin* Htill-head 
ahoiild not rise nua h above \\. M. 


Taroih: lumn^nni nsioHitjj of for Inhncatinif 

puiposrs. S flilpeit. (ies. Ahhandl. zur Kennt- 
nlH der 1017, f., 2t;:{ 2n<). ('hem. /amtr., 

1010, 90, II , lilO t>l»0. 

d’Ait Oils eaii he IliIcKeia'd eonsidei'aldy 1>\ heat- 
ing' \vhil(‘ a eiirrent of air is bloun IhrouKh. 
rrfthahly the (dis art' iw>lymoiist‘d, even in th(‘ 
ahHt'uet' of air, to form jiiteliy suhstaneea. Tht'y 
are also miieli iidlutmet'd by tli<‘ absoridion of 
oxyK<‘n, for tliln lilms of tar oil tiry eoniidt'ltdy in 
S vvavka, wlit'rt'as bt'lwet'ii j'laHs platt's, so that air 
iH (*\elinle(I, nt> eliaii};!' oe< ill's If rosin Mmps an' 
einployt'd for tliieki'iiln^, \ho salts of lime, imm- 
iK'slum, zliie, h'ad, and iron may be used, but tht* 
products art' vt'ry st'iisitive to iiioistiirt'. lUown 
wbalt' till pntvetl an exct'lit'iit tliiekt'nliifr a^^ent. 
'Phe blowlrijj; was t'lTt'elt'd at ir»<P - 20(P (’. and Hit* 
vlHCOsily rose to IT <i t'Jtf') in S hours, ttt 111 in 
18 hours, and to .'ll!! afh'r L’t lioiirs. Aftt'r furtht'r 
blowliiK an odourless rt'sidiie rt'semhlimr asphalt, 
when cold, was tdilaiiied, Hie weight ht'inj: 
(llinlnlslit'd KP',, h\’ the volal ilisatitni of evil- 

Hinelllnt: eonsi it iieiils i‘.\ admi\lure td‘ thest* 

bltiwii prodiiels villi l.ii oil, hihrie.ints <»f an\ 
tiesirt'd eonsisleiie\ can ht* prt'pared, I'ht* flash 
point of Hiit'h products is relatl\t'ly low. 11 .1. II 


(U'rsols; ScjHnafioii ol - hoin hn o//.s* />;/ (nal- 
oicut oilh iroh r inxln inrssinT F. Fist'lier anti 
S. Ililpt'i't. (rt's, Aliliandl. zur Keiintnis th*r 
Kohlt', 1017, 1., ‘JOT 10;S ('iK'ni Zeiitr, 1010, 90, 
ir., (tit; i;i7, 

IVUKN 1 c c of cresol, o e e. of middit' oil or paratlin 
t)il, and 5 c c. tif vatt'r art* warmt'tl and shakt'U 
tof^t'tht'r, the inldtlh' layt'r of atiueous cresol dis- 
appears, and on cotdimr the mixture st'paratt's into 
four layers 'I'lie lop layer is oil ctintainin^ crt'std, 
then cresol contalnini>: water, then walt'i* contaiuin^X 
cresol. and at the bottom a t'rt'std-walt'r mixture 
which tiwln^ to its lii^jh tlensify will imt mix with 
the st'coud la\t'r. It is conclutit'd (hat cresols can 
lie separaletl from tar oils by ht'atiiija: to as high a 
tt'UiiK-'raturt' as ])ossiblt‘ a mixture of the oil with 
more than Its own wi'lght of water. The latter 
takes up a portion of tlu' cresol which sejia rates out 
when the pressure is n'h'ased and the temperature 
rtnlueed. The Puination of these <'n*sol xvati'r 
solutions and mixtures is eonsidered to m'count for 
the occasional high eonlont of water in tars and 
for the dllReiilty evpi'ileia-od in sei>a rating sm*h 
xvater.- II. ,1. II. 


Naphthahnr ; Convtrsion oj - mfo liquid suh- 
,Hances by alKyhifiou. l'\ Fi.seher and W. 
Schneider. (los. Abhandl. zur Keiintnis der 
Kohle, 1917, I., 227 -'JdO. (^hem. Zi'iitr . 1919. 90, 
II., OvST). 

Nm‘1ithau:nk can Ik* largi'ly converttHl into a dark 
brown crude oil with a greenish tluorescmici* by 
heating with about an equal xvelght of alcohol In 
pn^stmeo of zinc chloride under jiressuri'. Using 
methyl alcohol a similar oily proiluct is obtained 
but with phenol at 290^— ;i00® F, a considerable 
amount of charring takes place* and the reaction 
product contains a considerable amount of un- 
chang(*d phenol and naphtlialene. Ethylene and 
acetylene do not appear to ri'ai t with naphtlialene 
at 100°— 200® 0. in presence of aluminium chloride, 


w'hilst a(}etone In jiresence of zinc chloride appears 
to condense with naphthalene with i-emoval of 
water.— T. C. 


Suphthalrnp; (/onverMion of — — ufto liquid pro- 
ducts by hydroyvnation under pressure. P. 
Fischer and 11. Niggcmann. Ges. Abhandl. zur 
Kenntnis der Kohle, 1017, I., 231— 230. Chem. 
Zentr., 1919, 90, II., 5S5— 580. 

NxriiriiALLXt: when heateil for 1 hour witli 1% of 
iodine at 550° C. in presence of hydrogen at about 
170 atm. iiressure is completely liquelied to an oil 
Avitli a bluish fluoi'escence with simultaneous 
s(*[)aration of a “ luirror ” of carlmii, the separation 
of earbon being favoured by an iucrt'asi* of pres- 
sure. Fnder 50 atm. hydrogen pressure separation 
of carbon begins above 800° fj., witli 50 atm. at 
S(K1° (k, 100 atm, at 550° F.. and 170 atm. below 
550° (\ The hydrogenisi'd oils so pix'pared solidity 
after .standing for s(*v('ral day.s. -T. C. 

Saphthali'ur ; i'onver.sion of into liquid hydro- 

euthons by the aeiion of aluminium chloride 
under pressuir. F. Fiselu'r, W. Schneider, ami 
S. llilix'i'l Ge.s Abhandl. zur Keuiilnis der 
Kohle, 1917, 1., 237-211. ('liein. Zentr., 191!l, 90, 
IF, 584. 

WiiKv boiled for 3 hours with 4 gnus, of aluinliiium 
chloride umh'i* a reflux comh'iiser and Ihen distilled, 
100 grins, of naplit halcm* yielded 47 gnus, of 
naphthalene .saturabsl w'ith oil and 47 gims. of 
brittle pitcli xvhich on dry distillation gave a small 
amount of viscous distillate and much coke. 
250 gnus, of naphthalene lieati'd for 20 minutes 
with 10 gnus, of aluminium chloride in an auto- 
<‘lave at 330° F. at jiressun's up to It) atm. \i('lde(l 
124 5 gnus, of oil containing naphihaleiu' (!>2 gnus, 
of oil after si'paraling the solid suhstanees by cool- 
ing), and 108 gnus, of carlxmaccous residue A 
eonsiderable quantity of oil pn'pared by Ibis 
nu'thod after treating with (piickllme to remove 
free hydrochloiio acid was fractional I'd and ga\c 
1';;, below 150° (k, 79% at 150” -300° F. in the form 
of a eolouiie.ss oil having a swei'lish, balsamic 
smi'll. and lt;%, above 300° 0. The middk* fraction 
nil standing in an ice chest deposited 27% of 
iiaplitliak'ne: tin* r<*sidue formed 57",. of tlie total 
oil, (‘qui valent to 18% of Hie naphtha leiii' u.sed, and 
posses.sed the following eomposilion and lu'opi'rties : 

8 1%, II, 91-5% F, calorilie valm* 9!)32 c als , viscosit. \ 
in Engler vi.seoslmeter 1 10 at 20° tiasii jioini 
( IV'nsk.v-Marleus) 70° F., in ojieii eruciiih* 75° F. 
The oil could not in* burnt in an ordinary lamp 
wiHionI smoking — T F. 

yaplithnlene; dipnrf rsittn of into a ihickeninq 

material for lubnealinq oils. F. Fisclicr. Ges. 
Abhandl. zur Keiuitnis der iKohlc, 1917, J., 251. 
(iu'iu. Zentr., 1919, 90. 11., 5S1. 

\VnK\ almninium chloride Is allowed to react witli 
naphthalene at comparatively low tempera tn res, the 
high moleeular coinjiounds formed n'mnin undecom- 
posed. 500 gnus, of naphtlialene heatiMl for 
15 minutoR wilh 50 gnus, of aluiuiuinm chloride at 
temiK'ratures up to 55° C. and 2 atm. jireasure in an 
autoclave yielded on subst^cpu'iit steam distillation 
and hot filtration through cloth, a black, syrupy 
ix'sidue wldcli on mixing wdth 3 jiarts of tar'lubri* 
caling oil (this 1919, 405 a) formed a viscous, 
black product of high lubricating value.— T. F. 

Xaphthalene : Conrersion of info liquid hydro- 

carbons. H. Niggcmann. Ges. Abhandl. zur 
Kenntnis der Kohle, 1917, I., 255 - 258. Chem. 
Zenir., 1919, 90, II„ 584—585, 

When boiled for 3 hours -w*ith 1 grm. of 
aliimlnluni chloride, 35 grms. of xylene gave a 
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mobile dark brown ami a visc'ous black oil, the 
xormer on distillation yielding 10 grms. of b.pt. 

- G. and 13 gnus, of b.pt. laP—lTO® C. On 
passing hydrogen chloride into xylene containing 
dr>' aluminium hydroxide in susi^ension there was 
no* apparent reaction. Solvent iiaplitha (b.pt. 150^ 
— 175^0.) similarly treated with aluminium 
c hloride yielded 2 grms. of oil of b.i)t. 14“^' , 
>5 grins, of b.pt. ir)0°“-175° and 3 gnus of 
b.pt. 175*^—200° i\ Naphthalene boiled witli xylene 
and with solvent naphtha In prewaiet* of aluminium 
ehl«*ride gave indelinite mixtures of \arious boiling 
jioint.s with no delinite indication (*f iiietbylation of 
the naphthalen«‘ aljlie o.nik'iih^ of the other solvent. 

--T. C. 


('oal i(ir : Ihstiilahon at - . 11. Nigge- 

iiiaiin. (h's. .\blian<ll. zur Keiintnis der Kohle, 
lbl7, r., (Mieni. Zeutr., Ihlb, 90, IJ., 010. 

4(t(i grins, of coal tar pitch w'as distilled from an 
inui ndort, the leuiixTature of the vapours rising 
man 100'' to 500” C. The total distillate formed a 
viseoiis mass at the ordinary lemtxu'atiire yield 
43% VAith 50% coke residue. When dropiied Into 
the red-hot retort the pilch ga\c 05% <d’ a plastic 
black distillate w'bicli on nMlist illal Ion India ved like 
tile original plt(*h. Distillation in vurno (dllicr o( 
pit< li or its distillates Is dlflicnll owing to tlu' rapid 
ovolntion of gas. Distlllaf Ion by tin* dropjOiig 
method was not notic(‘ably aff(‘ct<‘d by using an 
atmosphere of coal gas. DisI illal icai of pitch or its 
distillate's in a eurre'iit of coal ga.s or hydrogen 
llireaigli an iron tube' 1.70 cm. lomr. packed with iron 
tilings hcatcel to dull nsliK'ss, ga\c a greenish hlaek 
product w’liicii iiK'lte'd on the wat<‘rballi. Pilch, 
when disMll(‘(I wltii a mixture of potassium 
liydroxbb' and water (1 : D or <inu‘klime and wat<‘r 
(1:1) gave a brownlsli-' e'llow soft bntl<*r-lik(* t>ro 
duet. A mixtun' of jdleh, tar oil, and iiuleMime 
gave a viscous oily product. Wlnm jaleh or its 
«iistillat('s w'<‘re iu'ated with wate'r, calcium 
liydroxlde and w;ili*r, <u' (inicKliuK' no marked 
« hang(' oeciirr<*(l 11 J. 11 


!\ apijaratiis liorrmann. Sre I, 


>/. m (ItsrascK due ia pitch dust. <4i <'iniM*. #SV;c JI a. 


I atu(‘n( or rptenn ham pctiohnm. 3’ansz and 
Stidx'r. Nee ITa 


Patk.nts. 

lar, or attur liiimds; Vaniinuaus dehydration and 
distillatian af - - and apparatus therefor, 
T. O. Wilton, Th'mloii. Eng. Pat. 127,700, 28.5.18. 
(Appl. KS13/1H.) 

< 'oAr. tar or tlie like is laimiKMl umier a jiressure of 
;:0 to 50 11). ix'r sip Inch llirongli a coil heated to 
such a leiniienitiire, i.e., 100”— 100” tk, that as the 
tar Issues into an expansion chambi'r water and 
light oils are vaporised; the tar is Hum passed 
through a second coil at about the same pressure, 
but heated to 230”— 300° and as It enters an 

♦ xpanslon chamber, the first <Teosote fraction Is 
vaporised; the second creoH<^lc fraction and 
anthraenme oil are then removed from the re.sidual 
tar by steam distillation In another vf'ssel heated 
to about 300° C. The different vapour fractions, 
i-Cr, light oils, first creosote, and second creosote 
and anthracene, are le<l away to separate con- 
densers In which the crude tar acts as cooling 
medium, and the tar is further preheate<l by means 
of the pitch residues.— L. A. G. 


2-AmiHoanthraquino»e; Manufaeturc of 11. 

Imrle, liondon. Prom J. li. Oelgy, Soo. Anon., 
llasle, Switzerland. Eng, Pat. 127, 22,3, 10.3.10. 
(Api)I. 

\\\ the addition of calcium chlorhh'. along with 
eltlu'r ammonium chloride, sodium chloride, or 
magnesium chloride or mi xt tin's of these chlorides, 
to aii(lini(pilnonc-2 suIjOionic aj’ld and ammonia for 
healing uiulcr pressure for tlic pnwluctlon of 
2-aminoantlir.‘i(pilnone, ylcl4l.s of St)% of the 
tlu'oivllcal yh'ld are obtained, wheix'as W'lien 
harlnm chloride Is used tin* yield is only 73 7%. 

- h. L. L. 


Itnnriic; Sulpfnnuit itni at E ltarlH‘1 ct Fils 

ct Pic . Paris. Eng. Put. 127.01 1, 30.1. 17. (Appl. 
0007/17.1 Int. (’onv , 1.5.10. 

PuMiNc, sulphuric Mcid Is led tlirougli a heater Into 
tlu' top of ,M column contulning a si'iics of plates 
lilted with bubbling raps and lu'allng colls, and 
lM‘nz(‘iu‘ vapour Is kul into I lie bottom of llic column. 
Tbc iH'iizciu'sulpboiilo acid foruu'd passi's out nt the 
bottom of tlu‘ column, tliroiigh a vcsst'l In wliidi it 
beats the .‘-'upply of benzene, and into a cooUm. The 
process Is parllcnlaiiy adapti'd for snl|)lionat lug 
Imuizciu' conl.aining fi’acllons of pt'lrolcnins of the 
chara<*tcr obtaliu'd from Hornco and Malaya, and 
if such is (unploytMl, tiu' nnsnlplumalcd petroleum 
vapour passi's out of tin- toi) of tin* (•(dnnm nml Is 
h'd llirongh a coihI<‘us<‘|' .ind ^ci'iibber to a col- 
lect Ing lank L. .\ (' 


.in/t/ne hydiochlat idf , hiaccss at fnaduciny 
P. P Ahinm, Plicsicr, J*a., Assignor to E. J. dn 
Pont de Nemours and Po., Wilmington, D(d. 
P.S. Pat 1.303.ti2t. 135.1!). App).. 21.!).17. 
.\miink hydrocliloil(l(> Is produced by IIk' action of 
li.\ (Iroclilorii* acid gas upon aniliiu'. I>. E. Ti 


H ydi a( (irhan.s [eindi^ aiithnii'inf j.’ Piai'css of treat 
ini; - . P. H Downs, t'liffsidc, N..r., Assignoi 

to Tin ‘ Parivlt Po PS P;il 1, .303,(3, 13.5.10. 
.\ppl., 20.7 l.s 

PnrvwTiiHKNK is jt iiioNcd fioiti crnd(‘ nnlljiraccm' : 
llu‘ r4'si4ln<' Is licalcd wiili Ijvdrocarbons to dlsKotvi' 
tin* n'lnaining substances soluble lla'rciri, and Ibc 
solution snb.j(M fcd to nil ra-viokd, llglil ; tlic pr<‘cli)l 
lal<‘ whi<’b is dcpnMit<'d Is rccoveri'd.— L. E. E. 


Ih'tr.ol and (he liht : Ihocfs.H and apparatus far tin 
treatment af M W. Ulyth and T. V. Miles. 

Shcfileld. U.S Pat. E.3()5,^70, 3.0.10. Ap[)l., 

23.12.18. 

Skk Eng. Pal. 12.3,8.31) of IDES, this ,1 , 101!), 218 a 


Jhstilfint; hydfoeai ttan.s P S. I'al . E.‘‘»02.i'0!), ht t I 


IV.~COLOURING MATTERS AND DYES* 

I »A TF NTS'. 

hulphur colours: Manufaetuie of hlaek . 

Hrolh(*rton and (!o., Etd., Iz'i'ds, E. P. Ehrhardt 
and W. W. Kav, New Fen , ('heshlre. Eng. Pat. 
127,143, 0.7.10. (Appl. 11,21.5/18.) 
lb.AOK Hulphnr dyi's are jinxluced by heating 
Hulpliiir and sodium sulphide with a mixture of an 
azo dye produced from dlazotlsed pJcramlc add 
and phenol or cresol and free phenol or cresol oi.* 
mixtun's of phenol and cresol.— E. L. L. 
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Hulphur (lyen; Process for thi^ production of blue 

. O. Krj(‘0lil, AKHiKiior to Thom. Works, 

formerly Htindoz, J5 hh 1<*, Switzi'iliiiMl. I’at. 

i,no2,(;7i, appi., ihlms. 

Blue sulphur dy(‘s an* pnxIiKvd by tn'aliii^r a mix- 
ture of leiU'oiiidojiliciiolM and p-id(ronmlja» c'om- 
f>oundH of liie bi-nzmc sf'rlos, fn*(‘ troin hydroxyl 
groups, with itolysiilpiiidi's - iv, L. L. 

Dye rrrurnil. K .1. Wall, S.\racu.so, N.Y., Asslgmu* 
to Kalnms, ( 'oiaslork, and VV<‘n<*oII, Inc.. Boston, 
Miiss r.s. iMt. i,::o;:,i‘j(s bi.n.ih. Api»i., is.r..i7. 
d’o n‘c«»\cr <ly(‘ fioiii a «1.V(‘ .solullon, a inclallb* 
hydroxide xvhicli will produce a lake with th(‘ dye 
Is pivclpital(‘d In the Holiilion, tin* lak<‘ is s(‘j)araied, 
a!id subse(]U(Mil Iv treated to reeov('r the dye. 

L. L. L. 


V.-HBRES ; TEXTILES ; CELLULOSE; PAPER. 

Vvifftahlv phrrs; In t< ninnahon u) llic dtipw oj 
liynijirolinn of - . 1'. Waenlie and W. 

(ilerlscln Z, angcw’. (’Ik'Iii , I'.tllt, 32, 17.“. 17.7. 

By inettsuring tlu' action (d’ elitoiin<‘ uiabn* Hp(‘ei(i<'d 
e(unlltlons upon lilu’es conlainii»u lignin it app<‘ars 
to Ik‘ jKt.Msible (o deleinune I In* <li‘grec of iignili- 
ealion. ^ria* inatiu’ial to In* clikninatiMl is plaecMl in 
a small lMub(‘ with ground in stop]H>rs, which is 
conned I'd with an al>sorplion vessel charged wltii 
10% liydrochlorlc a(‘id, through which the currmil 
of (hlorinc Is passi'd and becomes saluraUal witli 
moist ur<‘ Ixd'on' cnti'rlng the reaction tube. Tin' 
outh't of the latti'r Is conne<t<'d with a S(‘cond 
IT tube c<mtaining calcium chlorhlc to ixdain the 
molstun* from tlu' r<'acli<ui lube. 'I'he apparatus is 
xvelghed Ix'fon* tin* chlorination and again after 
the exc(‘SH of chloriiK' has bisni removed by naains 
of a current of air, and IIh‘ pm'centagi^ clilorim* 
nbsorpilou Is calcnlalc'd from the Increase In 
xvelghl. riiu‘ wood freshly gronml to a powdm* 
gave in duplicati' d(‘leiauinations chloriiK' valu(‘s 
of lo7 and 13 2. Wlum treatial by Willstiitl<‘r and 
ZeclinK'lsb'r’s nadluxl (this ,1., 101,“., S22) of tiyilro- 
lysls with liydrochlorlc acid and subsiapient (‘\ 
traction with alcohol and etlaw, this pine xvood 
ylidded 2S'';, of lignin friM* fiom clilorine and ash. 
On cldorlnation as descrllx'd tills lignin sIiowimI a 
chlorine value of 11,30. Finely-ground rye .str.iw 
showed a chlorlm' xalue (d’ ,“,0,7. and when hydio 
lysed by the method of Willsliil ttw and Zc'clmici.ster 
left 22'4% residue containing ISF’,', chlorlm* and 
13-0,7% of ash, corresponding with lOF;. of lignin 
This had a chlorine xahu' of 1 tl7 which was alniosl 
the same as lhal of pine wtxxl lignin From a com 
parlson of Ihc chlorine xalncs of lignilied llhrcs 
xvlth those of tlic isol.'itcd lignins il apiw'jirs ju’obable 
that the “lignin” is relatively nnehangial In tlu‘ 
hydrolytic prcK*e.ss. The speeltie .aelion (»f ehloiim* 
makes It a mon* suitable reagent than alkalN or 
acids for the oxidation or decomposition of libres. 

0. A. M 

Past fihns; lirtitmj of If. Knii.^. 

Z. angew. (Micm.. tOlO, 32, P'»0 102 (Sec i\ho 
this .1., 11)1<I, 101) A.) 

further investlg.-itioii of the proci'.'^s of retting 
llbrovi^^ plants by means of biearbonate solutions 
has ahowur.^good results with cultivaled nettles. 
Attempts to eoniAw^'l the pixH'ess in the absence of 
biearlionates or oarb.vi^nates have led to negative or 
very inferior ivsiilts. vSodinm carbonate Is In the 
end ns efl’eetlvo as bicarif.)oimte, at the optimum con- 
centration equivalent to \a jV/ 10 solution, but the 
action is delayed until tlit’ second day. Hence It 


would appear that the bacteria first produce an acid 
which forms the bicarbonate before the fermenta- 
tion can attain its maximum effect. Nevertheless 
the sodium carbonate appears to exert a softening 
Intliience on the bast tissue, so that when the 
bacterial action ultimately develops, the retting is 
a.s rapid as if the bicarbonate had been present 
from the start. The most favourable conditions 
for large-scale exiHudmeiits were established by 
sleeping nettles in 20 times their w'eight of A'/IO 
w>dlum bicarbonate srilntlon, the yield ladiig ()-r)% ol 
fibre siiitaide for spinning. Positive rc.siilts xvm'c 
obtained with chalk, jiroviiled tlie mixture wa^ 
roiLsed every 12 hours, retting being complete in 
3 da.vs with .1 gnu. of (‘hulk to 2 grms. of nettles 
In 10 limes their w'eiglit of liquid. The react ion 
w'Ms, how'cvcr, (lltTcrcnt from that when sodium 
liicarhoualt* was cnqiloyed and, as the resulls were 
.soinewliat unemtaiu, th(‘ use of clialk was aban- 
doiual. Tlie author dlseiisses tlie retting from the 
ba<*tcriologl{‘al point of vitwv and draws an analogy 
iK'lwaam this ])rocess and that of Rossi (this ,1.. 
lt>17. 70). II would apiK'iir that acidity is llu* 
principal inhibiting agency in the retting process 
and that in 1h(' w'Jiter-n'tting of plants tlie function 
of lh(‘ slow' sire.'un of wattu’ is to rcinov(‘ the acidity 
coni innously. On the other hand, a more coinplele 
result is attained with mneh greater et^rlaiiily by 
ensuring its nmit ralisal Ion i>\ the use of Idear- 
lmn;il(‘ ,1. F. B. 


Wood : The (’onslituenis oj — and (heti cronoi/iK' 
ahhsdtion. ,1. Kdiiig and JO. Bt'ckm’. Z. angiwv 
(’hem. IPIO, 32. 15,7 -100. 

Foou nuOhods were investigated for lh(' (‘sliinal ion 
of the lignin by the destrnolioii of the ci'lliilo'-'e. 
I'/:., by h(‘ating nmler a pressuix' of 0—7 atmos, 
for 0—7 hours with 1“,, h.\<lroehlonc acid; by treat- 
ing the wood at the ordinary tiuaperalure with 
72'% snlphurie acid; by treating tlie xvood with 
finning liydroelilork* ueid, s]). gr. 1*21; and by the 
aelion of gaseous h.vdrogeii eiilorhle. According to 
the last method, 1 giin. of wood meal which has 
been exlracl(‘(i by aleoliol ben/AMu* is mixisl with 
0 c.c. of water and treati'd with gasi'ons h.Ndroiimi 
(hlorldc, wiili cooling, niilil a thin lluld is obtained. 
.\fter standing for at I(*nsl 21 hours to complete 
the b\dr(d\sis <d' the (-(dlulose 1h<‘ residual lignlii 
is colled ed in a Gooch eriidble and the weight of 
Jish free residue tiscm-lained. In the case of 
d(‘cIduous woods the h.xdrochlorie aeld nu'thodsgave 
ratluu’ inoH' consistent results than the sulphuric 
acid metliod. The composition of I hi* lignins ob- 
taiiu‘d ranged iM'tweeii the limits (’ (»731-- 71 .3.7 and 
II ^.7 07 - 7S0‘%. For the estimation of hemlci'llu- 
lo.sr's. 4 grms. of wood iiowali*!- is heated wdth 200 c.c. 
of 0-4 '% sulphuric add for 4 -.7 hours under diffen-nt 
pressures, r/:r., 0.5—075 .atm. for alder, ash, and 
poplar, 1 atm, for beedi and willow’, 2 25- 25 
atm. for liiri'h and lir, and 3 5 atm. for pine 
w'ood. The extract is neutralised w’ith calcium 
carbonate and the cuprie-rcdndng value deter- 
mined: it is then ferinenled and the fermentable 
sugar xOO is ealcnlated as hexosaiis, while the dls- 
sohed pentosans are ealcnlated from the difference 
iK'tween the iH'ntosaiis in the original material and 
in the residue from hydrolysis. The results ob- 
tained In general show’ed that tin* total p(*ntosan of 
the coniferous woods was low’ (10 12% on the dry 
.substaiiec) as ecmpjired with the foliage w’oods 
(22-20%). The lignin of the coniferous W'oods w’as 
high (2S— 20%) as eoiui>ared W’ith the foliage woods 
(20- 20%). As regards the hemlcelluloses, the 
eoniferous w'oods show’ed small quantities .of 
l)entosana (8—9%) and large quaulllle.s of hexo8an.s 
yielding fermentable sugars (about 13%), while the 
foliage woods showed large quantities of pentosans 
(15—^%) and only small quantities of hexosans 



Yoi. xirmi.. Mo. 15.] 


Oh. V,-~FIBBES ; TEXTILES ; CELLULOSE ; PAPEB. 5S1 a 


(8 — 6%). The pure cellu}o8e (corrected for 

pcmtosans) ranged between 89 and 45% for all the 
woods, with the exception of i>opiar, which sliowed 
47—49%. Analyses were made of the sugars prr> 
duced by the hydrolysis of the iKuuicidluIoai^s of the 
wo(k1s. Ill the extracts from coniferous woods, 
xylose and dextrose weiv present in nearly isjual 
proiKHtlons of tlu‘ total r(‘ducii)g sugars); I 

small (jiiantilles of galaclosi' and large (luantitles I 
of mannose were also foiiml, pine wikhI being par- ! 
ticularly rich in mannan. In the extracts frmn i 
foliage W(»0(ls (beech and birch) xylos(‘ was tiu* i 
main constinient, the dextrose was aptu-oxlmately 
till* same as in coniferous woods, tlie ipiantity of : 
galactose was .‘<nialL ami (hat of manncKse very j 
much smaller than In conilerons woods '^I'he ! 
waste liquors from sulj>hit(‘ wood pulp contain ' 
fermentable sugars eiiulvaUmt to 4— of tin* ! 
wood, also hemlc(‘lluloses, since tlu' sugais nia.\ b<‘ , 
incn^ased to]2-ll'', by tin* hydr(d.\sls of the ' 
llipiors with sulplnirie acid. lO.xperiinents on the 1 
utilisation of sulphite liquor in buKhM' hav(‘ givim j 
encouraging i‘(‘sul(s. tin* main points to In* noted 
being that the li(pior nuisl Ik* comi»l(‘tely neutralise<l 1 
witli (‘alcluni carboiiali* and linn* to a faintly | 
alkaliiK' reaction; it must als(» 1k‘ st rough ai*i-ate(i. I 
for instance, by trickling ov(‘r gahanis«*d \\ir<' ' 
mdtlng, and it must be ('vai»onile<l at a temperature ! 
which \\ill avoid flu* caiamclisat ion (d* th(‘ sugars i 
Tile diy basis of tin* fodder may bi* bn*\\« rs' gi-ains 
nnd hay m(*al. ab(» bran, mall gi'ims. er be<*t sli<-(*s. 
lot) 120 kilos, of (In* dr,\ fodder may be mixed 
with 1 cidMu. nf liquor coutandng 120 120 Kilos 
of diss(dv»'d s(dids Provid(>d it be n(‘Ut ralist'd and 
a(’*)‘at(-d, fernn'iib'd spent wa'^li from tin* sul|»ldle 
licpiors may be used q'ln* sidpbiic fodd^'i- is readll.\ 
eaten (c </. by sbei'i)) and the solubk* coiislllucnts, 
including (be ligidn. show a high per<-(')dag(‘ of 
assimilation — ,1. F. 15 

iUlluhml: il II I KDi ami jiliifsica/ ami (Iwuuval 

plain) tics aj - A I>uIm)sc. Faout(‘houc <*t 
(lultn I'ercha, lal'.). 16. OSO;; DSOS. 

A ui VJL\\ ol the colhddal behaviour (d celluloid and 
a summa)-y of its ph^sical and chemical pro])ertles. 
Celluloid IS r(‘gaid('d as containing nil r<K*<‘llulose 
iiispersed in a medium consisting of camphor; tin* 
stability .and charactc'r of the i»roduct, despite Its 
ea.sy re.solulion by suitable solvents, suggests that 
(he process ol foiiiialion Is oin* of adsorption some- 
what similar to that occurring In (In* vulcanisation 
of rublx'r. Psi'udo-celluloUls conlainlng eamjdior I 
substltut(*s in place* of eamiihor are lacking in l 
rigidity and elasticity at the ordimiry te'miierutun*. | 
although they jiossoss (he de'slred plasticity when i 
warm; the lack of rigidity is probably connecled i 
with the relatively low melting point of the camiihor ! 
substitutes. Tin* colloidal products obtained from 
the cellulo.se* acetates are Inferior (o the nitrocellu- 
lose i)repara lions in their colloidal characteristics, 
probably on account of a din’ereiice in molecular 
structure of tin* cellulo.se comidex in tin* two s(*Ih 
of derivatives.-- D. F. T. 

Gan inasks. Fieldrier and Kalz Hrc XlXa. 


Patents. 

Canting composition and process of applying same, 
intended more particularly for coating aeroplane 
cloths. Soc. Nauton Fr5reHet I>e Marsac, St. Ouen, 
and T. F. Tesse, I’arls, France. Eng, Pat. J2tl,0Sl), 
81.7.16. (Appl. 10,703/16.) Int. Conv., 1.5.16. 
Addition to 124,763, 3.1.16 (this J., 1010, 310a). 
The Inert substances mentioned In the previous 
patent are preferably replaced by metallic liowdcrs, 
such as aluminium, bronze, copper, etc. The pro- 
portion of metallic powder may be about 3 parts 


for every 100 imrta of an 8% solution of ivllulosi' 
acetate. The use of metallic imwders allows the 
addition of slightly iucrcaanl proiwrtlons of high- 
l»oiling i)0lnt substilutes for (‘ami)hor, without the 
risk of causing the cloths to become slack. Mon*- 
over, the inJlamimihllily is further retlueed, the 
visibility dimliiishiMl, and the injurious elfoet of the 
sun’s ray.s I(‘s.seiU‘d.- L. L. 1,. 

Crilalose acetate canipositions. c. Dreyfus, Lon- 
<lon. Eng, Pats, (a) 127,615, 30.1.17, Jind (in 
127,678, 21 5.17. (Appls. 6t)!»9 and 7500/17.) 

(\) A ri,\sii<* (xmipoNilinn, suitable for producing 
a iH*rniain‘nl 1\ soft coaling on fabrics, and for list* 
in the nianuraet inx* of celliilosi* neelatt* varnish jmd 
ilic like, is obtained h.\ incorporating anhydrous 
laiioliiic with a solution id’ ctdlnlose a(N*late In 
;u*(*fon<‘ or other suitable solvt*nl ; sob outs of high 
bolllug point may In* usi'd insti*ad of, or in addl 
tioii to, (lu* <»thcr solvonts. Faniidior sidisl it )ili‘s 
lriac(‘tin and other sol\ciits. d.M's, plgni(‘nts, and 
otiicr substances ina.\ Ik* added (•) the mixture 
(|{) To obtain a maloiijil having good w al(*ri)ro«dln*.; 
and pr<*st*rving |iro}>(*rl l«*s, lins('(‘d oil or oib<*r 
drying oil ks iucoi poral i‘d wltli a solnllon of (*('lln 
h>se a<‘t*ta1e in :i<'c(onc 4>r oHut solvi*nl, alone (U' 
logotlu*!* witli l.-imdiiu* and S(d‘l«‘ning agonts, and 
other .•nMllioas as in (\) S. S -\, 

Cifhilasi acetate i onipo'otiaii . ,1. IM. Kessler, 

W(*st Orange, N .1 . Assignor to E. I. dii Pont de 
Nemours and Co, Wilmington. D('l, F S. I*at. 
i.:it);i.5i;3, i3 5 it) Ai>pi , i i.n.is. 

Tfir composition eonlain.s 6 (o S% by weight of 
<c)bilose aci'tale, Jtl to 20% by W(*igb( of acctaldol. 
.md a \olatii(* solvt'id consisting of a mistun* of 
a<‘(*|<uH*, I'lliyl acctab*. b(*n//(‘nc, and denal lin'd 
I alcolad. L. L. L 

I l*apcr-mah\ng mm him : rain di iinei . ,S. 

Alllnc, Edinbnrgli F.S. Pa), 1 103, ];h5.10, 

Appl., 3.1.11), 

I 1\ a Foiirihiidcr machine of tlie usual type iiu'uns 
are piovided for \il>ra11ng th<* wire IndejK'ndeiil ly 
; <d’ the slde-fiames, IuIk* rolls, and nnder-wire rolls. 

I J. F. P. 

j rap( r amt pulp; Ki'.im/ of \l.eatlier substi- 

tute \ Zellk<dl (i(*s m.b.il., Perliii. (j(‘r. ]*als. 
(A) 306, 6SS, 8.12.15, and (a) 311,300, .'{O.l.lll. 

(A) SiziNo of paper etc. is el1ccl(‘d directly b> means 
of animal glue without tln^ addition of rosin emul- 
sion, the glm* Is'ing in siicli gelatinised form that 
it na'lts during (lie siibse(pi(‘nl la‘nlliig. For tliis 
imrpose hardening agents, sueli as formalin, 
ebroim* alum, are added to tin* glue solution to 
yield a product melting at a lower lemjM*ralure than 
I Unit reaeli(*d in the drying pnH*esN. After solldlli 
(albm the mass Is tbiely (livided, and ln(lmatel.\ 
mixed In a machine with the imlp, wld<*h Is then 
pn‘Hsed and tnaiti'd In the usual way, the fibres 
i becoming uuited !(► form a uniform product when 
tli(* sheets are exiiosed In tlie drying room. 11^ 
moistening IIh' imper and exposing It to lla* vaiKUirs 
of forma id<*liyd(* a snhstiliitc* for sole k'alher Is 
(ddalned. (n) Filling materials, plgnn*nts or other 
snbslanees in (lie form of a line emulsion are 
iiieonioraled witli tlie glue .solution prior to 
g<*lntiiii.sat ion as in tla* main iialent, and become 
Intimately incorporated with tlie f)hr(*s during the 
melting <»f the glia* In the drying jins'ess.— C. A. M, 

Moulding ponder and binding rnatoial for core 
sands {from naste lyes from cellulose manufac- 
ture.]', Production of . K. S. Fuchs, IlepfX'n- 

heini. Ger, Pat. 311,294, 3.3.18. 

Waste lyes from the manufacture of cellulose by 
llie alkaline digestion of vegetable material are 
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treated witli aeid to remove .silica t(‘s and organic 
materials deeompos^si by acids. Tin* material thuH 
w'parated may, a Her drying, be nwal as a moulding 
lK)wder. The lye is Ihcji neulr.i{lM*d or again made 
alkaline. eva]Ka‘alcd. and n.M-d as a core sand 
binder The maf-Tials obtained by the n.-v of the 
tlilck.med he <lie addition <d' tin* ordinary 

moulding «ands an.I, If neecvssain. oth.-r veg^- 
tabl(‘ Hubstaneev .are }»I;isiie when lM»t. ite<-ome hard 
on dryirc' and produre b\ laaiting wiili (‘xelusion 
of air tinn lait hial.t- < njes ^^ith liHle shrinkage. 

T H r.u. 

Ik'i r(ji ( I iiiij t Ihf I iin*l lift tilihl / c/e./o '> Lug Pat 
IIT.-J*;!* !• 

IfnoHtnm tilKi, nUulKt}, itr. la/ioa/v. Kng. p.ii. 

N'm' I 
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Vl.-BLEACfflNG ; DYEING; PRINTING; 
HNISmNG. 

Patents. 

Jilt Of'h ntij (I jiiKi I (li ns, A. (L llinzke, Toronto, 

Panada, Assignor to A (J. .\b inivre. New York, 
r s. Pal i.dud.-'iin, Appi . n i n;. 

l{<*ne\\ed 

A 'i\NK is |ii'(i\ iiled with a ]>erloialed boiloni spa<ed 
abo\<‘ llu' l>as<' to loian a eliainbei in \\hi<*h aie 
sltimled na'ans La* adniilting ga.ses to lh<‘ laidv and 
l<u* draining iKpiids I lieret'roni A shaft is pio- 
vided in (lie lank having Iks l<mer end .supported on 
lh<‘ pi'id'ornted bolloni and a number of inelinMl 
tulailai' inenilier.s are nioiink'd on suppoits, eanied 
by I lie siiaft. witli lludr mids disposer! on op]>o.sii(> 
sfdes of (he sliafl .1. F, Ik 

iUf'UChnif/, diKino. (n suitilmln b '/dr mifl 

itthvr fdJinvs in llic oinn statr. 'Plie (’alao 
Printers' As.soe,, Lid , Manelu'stor. .ind k 
KolHU-ts, Ae<‘rlnglon. Kng. Pal. 127.171, :;i S Is 
(Appi. M.117/1S.) 

A MA(MU\E for iil('aelilng, <l.\('ing. ami the like* eoin- 
piisesa vat iu’o\ ided uilh a piudoraled false bottom 
of n or ( rough shap<\ made of higlily glazed 
material to prevent frielional resist, aiu'e to Iho 
travel of (lie l.itu-le Tlu' l.ilst' bolloni is reinoxalde 
and may ('onsisi of a number of rolhTs, or of an 
endless lra\elling ( r(‘e]H>r A reinovablt* inm-r 
frame lias (wo sides paiallel uith tin* sides of tljr 
val, whilst its Ixilliuu .onfonns to ilu‘ F or (v«e,igli 
shape section (tf IIk' f.ilsi' liotlom. Ibu.s torining .a 
channel extemling ilte full lengih of the v<‘s.s(>l 
The fabrie to Iw' treated Is ple.iled. b\ an ordin.ar\ 
pleating device', and fed into llu‘ etianm*! on the 
entry side’, and earrit'd thiough it l».\ rollers eu* b\ 
means of draw rolU'rs. 'riie inlet and outlet for 
liquor are inelim*d at suit.iblo angle.s to aid the 
passage of the fabrie through tlu' vessel and to 
avoid drawing the fabrie* against the side of the* 
vesjH'l. -L, T/. T>. 

I'ahrics harniij {hr iivopulii at ninsihiliti/: Pm- 

dtiction uf . F. f’eie-lirane. Fhe^adk* Hulme. 

Eng Pat. 127,.101. 7 11.1(1. (Appl. ,W.)/17.1 

Addlllem te) 12r).01i;k S.o.Kl (this .T,, 1910, ;ir*9 \). 
Fabrics having the proiH'rty e)f invisibility are ob- 
tained by lixing a metallie mordant uniformly upon 
the fabrie, then jiasslng the prepared cloth through 
a solution of dyestuffs capable of producing a num- 
ber of colours by subsequent treatment with suit- 
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able metallic .salts, one of the colours being fixe 
as ground colour, and the others produced upon th 
ground colour in promiscuous patches by applyln 
the necessiiry metallic siilts by hand or otherwise 
'riio fabric Is then dried at a high temperature 
Folouring matters suitable for this purpose ar 
fustic, cutcb, and sumac. --L. L. L. 


Plush, reli'rt, and similar matrnaJs; Process foi 

Ihc wet pressinf/ of . F. H. Fydmanii, jun. 

Hengelo, Holland. (Jer. Fat, ;ill,.’{(t9, a. 1.18, 
Int. Conv., 8.1.17. 

Hfeohe i)ressing. tin* matt'rial is saturated with an 
alkaline liijuid \\itb whieli fal, wax, oi* tlu' like 
may have been eniulsilied. Pv suilabk' n'gulation 
of the alkalinity of the lUjuid, It is iiosslble su to 
.‘ilTeel lh(‘ plush during tlu' jiresslng and subWHiuent 
d\eing that tlu* pile is raised and any desired degrcM' 
• tl •• .-igelng ” produced. 


i'almes haiina the propeitij of in risihility ; Pro- 
dnetion of — . F. Fochrane, (’beadle Hulme. 
F.S. Pal. 1.:UM;,21.1, lO.d.lT Appl., 18.G.17. 

SiK Fng Pat 120 , 09 ,'! of lOKi: this .1 , 1919, 359 a. 
hue neoKiii. F.S Pat 1 .’JO.’!. 420. N'ee IV. 


VII.-ACIDS; ALKALIS; SALTS; NON* 
METALUC ELEMENTS. 

\mnon\ia fiom eohe orens; Ahsoi piion of — /*// 
oKans oj sodnim hisu]phat(\ F. Fisclu'r and II. 
.\]gg('mann. (les. Abhandl. zni* Kenntnls der 
Kohl(‘, 3917, 1, 2sr> 2k8. Fli''m. /a'lilr., 1919, 90, 
IL, 5.59. 

Wni \ a current of air .iiid amnionia is k'd into a 
s;ihinit<‘d .solution ol sodium bisulphale at 8.5^ (’, 
atl<*r a short tiim* (U*yslals aie precqiitaU'il in large 
quant ith's. Py further addition of sodium 
bisulphali* the eondilious can Ik* so regiilakal that 
ilie crystals contain 12 4% NI%. eorresiioiuling to 
lii<‘ double' .^exlinm amiuoniiim sulphak*. FitlKu* 
<*onnm'relal or pure bisiilj)liat<> may Ih' u.sed but the 
i*ry.slals must Ik* tilte'ix'd quickly hot, to pre\(*iil tlu' 
formation of (lIaul>er’H salt. The suppU'iiJ('nlar> 
bisulpbate* ks Ix'st adde'd as a solution, I la* slrenglli 
of wiiK'li can be so regulated Fiat the original 
AoIuiiK* is kept e'onslanl. The jirooess lln'ii approxl- 
inale'.s \(‘r> elosely to the' ii.sual sulphuric acid pro- 
ct'.ss. (See also Watson Smith, this .L. 1S9(;. .’J; 
PaAN.son, this .L, 1919, 9 St.) E. 11. P 

\)nmonia: \hsof piion of — in vonuntiated 

ma(jnesium chloride sohdion. 11 Niggeinann 
(les. AblMiull. /nr Kenntnis de'r Kolil(>. PUT, I , 
2S9 - 290. (’hem. Zeiitr.. 1919, 90. II , 015. 

When an annminia-air mixture was p.-issi'd throngli 
a solution of 50 grins. MgCl,,()IF(J in 50 c.e. of 
water at 90^ (’,, a pn'eipilate' of inagnesinni 
hydroxide apiieaiT'd after about 15 minutes. The 
.solution, w’lion saturated xvitli ammonia, still eoii- 
I allied 40 5 gnus. MgCI„.t;H,0. When a mixture' of 
aiumonla and earbon dioxide w^as u.sexl preeiiiitatlon 
of magne'siiiin carbonate commenced at onetv q’he 
react leni does iie)t seem adapted te) large-scale 
praotkH'.— H. J. II. 

Ammonia; Precipitation of hy means of earbon 

dio.Tide. F. Fischer and S. Hllpert. (Je^s. 
Abhandl. zur Kenntnis der Kolile, 1917, 1, 291 — 
292. Chom. Zentr., 1919, 90, II., 559. 

To save sulphuric acid In the gas and coke In- 
dustries, a process for precipitating ammonia by 


(T 
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means of carbon dioxide was suggested^ the 
iiiiimonla being obtaincHi as bicarbonate which was 
to be applied as a niamire. Exi>eriinents were 
made to determine to what extent the pn^i*^*!' 
fation of the biearhonate do]H‘iuls on the eaiinm 
dioxide content of the gMses employed and on the 
strength of tlu‘ ammonia solution. It was found 
that, to precipitate about 55% of the ammonia from 
a 10 — 25% solution, a considtuable excess of pun* 
earbon dioxide must l)e u.s('d, whilsi with a mixture 
of four part.^' of air and one part of about ten 
times the theoreti(‘al (|uanlity of ('(), is ne<vssai\. 
Much ammonia is carn*'d away in the gas stieam. 
Oases poor in (U), an* therefore ns«dess f.u* the 
purposi‘. Fiirtla*!-, ammonium luearlMuiate is of 
little use as a ferl ilisj‘r <.\\ to its great \olaiilit\ 

K. II It 

('arh(ni tlmjitlc nt coL( awn innimniut Immn , 
Deli. nnuKtf ion of S llilperl. (^‘s 

Abhandl. /air Kenntnis der Kohle. 1017. I., 

294. (diem. Zeiitr., 1919, 90, II . .Vi:t. 

1\ a eone(*nt rail'd ammonia liipior examined ealcium 
(hloride dissolved n‘a<lily and on wmrmiug llie 
solution ealcium carbonate e(iui^alent to 0 02;{ gnu. 
do, (as earbamlc add) in PM) e.e was preeijulaled. 
lly adding ammonium bicarbonate tin* free carbon 
dioxide was detmanined as less than 0 05 gim. in 
100 c e. ('adminm a(‘<*late pnxlm'cd no deejKunng of 
tlie yellow colour of tin' liiinor, though Ihi.s reag<*nt 
was shown to l>e sensitive to 0 0002 grm II^S in 
100 (‘ V of I lit* H(iuoi', I f. .1 . II 

PuUifdi depo'^tfs, Thr lormotion of thi- (Ivnntin - . 

K. .liliieeko. A angow. dliom . 1919, 32, 17S--1SI. , 
'PiiK potash dejKislts wi-n* jifodticod by the evapora- 
tion of .s(*a water eniil allied in a basin wliicb 
eoNcivd a larg(* aiea, and wme precipitated on 
Permian liiiK'stone In two stages. Iirstl.\, rock sail 
and ealriiim ^alls. and ,se<'ondl.\. jiotassinm aills, 

1 In* oi'dei' ot (In* doj)osilioii ol tin* hrsi serie.s was 
as f<dlr>ws; limestone. g\|t.suni, lock salt with 
anli.\drite, and ])ohiialjlc willi rock salt, tlieg.vp.sum 
iH'lng converted at a later stage into anii.vdrilc 
At tin* time of the sejia rat ion ol the deposits, n 
tempi'ial lire varying l>el wavn 15*^ d, and jnv- 

vailed 111 this region, and it Ii,as been shown tb.v 
van ’t Hori' and others) that llie miler in which the 
pelassjiiiii sails were oiiginallv ilepn.siPMt mu.si liav<* 
been in livi* strata as iollows : asirakanile 
<111(1 rei( liardili*, leonile and rei<-lni nlip>, k.iinile nnd 
Mg,S()^, earnalliti* and kieseiile, and biseliollte. 
During tin* sejia rat ion, a eonsideuible siibsideiiee 
of tin* basin towards tin* sontli took place, and 
tile deposits sank into the eailli to a deplb of 
5000 metres. At the leniiierature pievailiiig at 
tills (lej)tb, w'aler s[dll oil' fnuii some of tin* 
hydrated .salts and formed a waf(‘r- .soaked mass 
Ml wliieh kalnite, h^oiilfe, and astrakanile 
ivspeelivcly gave rise to svlvine, kl(*.sei it.*. 
Ianglx‘iiiite, and lrK*wei(e and van ’t Ifolllte, 
from which sylviiie and ki(‘S(*ril(* were form.sl 
next to the ro.dv .salt 55 m* apiK‘a ranee of 
calelnm salts and roek salt In llie kie.serlfe 
.p’lvmc, nnd cariiallite strata is probably due to the 
lormation over the w^hole of lb.* area, during the 
jn’nporation and snbsi.hnice, of larger and smaller 
basins, tlie latter, In wdiieli Die (‘vaporatloii and 
separation of the salts took |»laee more rajiidly, 
iM'ing filled up as snbsidenee oeenrred, by ibjimr 
fnmi the lai-ger basins, in wlileli the sejiaratloii of 
th(» siiJls wais less advanced. During the sub.sequent 
upheaval of the strata the liquor remaining In con- 
taet with the depo.sits formed carnalliP? from the 
Rvivine, whilst the upper unchanged layer of 
carnalllte became lo some extent agglomerated with 
Immediately underlying stmta. The author .shows 
niagrammatlcally the transforiuatioii, by the above 


changes, from the original order of the strata to a 
W'rlcs such as (‘xists In the SUissfiirt deposits The 
admlxtun* of salt, and canmlllte fonia'd from 
kaiiilte, oiHiirs in the (hqiosils at JU‘rh‘Sps< hen and 
'IVutscht*ntal. whiNt tin* dt'poslis at Solva\ eonlalii 
a double Niuie.''. of strata. -S, S. A. 

('ali unn o.i •dr nt intlk of Inm : Ifrtvrmination oi 
<J L.'iiaii Z. Viu*. Dents, Znekerind , 
1919, 1 15 (diem. Zeiitr.. 191!), 90, II.. 590 591. 
Tin: usual tables for llu‘ delernilnallon of (he lime 
content of milk of lime from the s]avl(ic gravity 
are imietairaie d’lie list* of Dlaltnor’s table* 
I'D'ebnieal Meihnd.s of ('lieniieal Analysis, Lui)g(' 
and Ktaine, Vol 1 . p tsi) is net a reliable method 
(HI aeeonnt ol Inaeenrai ies in ilii' determination of 
the density with the liydioiueler by the prow*ss 
there recommended I'lie aiillior del(*rmlnes tIm* 
densitx by means <d‘ ;i (-rude iivkmnneter (500 
1(M)0 ce) and has drawn up .i new table, of which 
lli(‘ following is a sniuiiiarv. to be ns<‘d in eon 
junelloii w'ilb the densllv 
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(’uO, hy |{ 
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^ litic 

1 CaO. % hy 

1 wuigllt 


Iltie 

1 
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70 
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19-98 
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1.30 
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1 111 ' 
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eontuinini/ 
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drfhud (tf analj/sts of U. liovie (dieiii 

News. 1919, 118. 501 505. 

ll\ir a gram ol the linely powdered saniiile Is 
weiglM'd into a dish, eon\ cried into a paste with 

o (' e ol waler. and evaporati'd nearly jo dryne.ss 

Willi 25 ee of glacial aeelie acid. A further 

2.> e (• <d gla< ial aeelie .leid is added and Dm* mass 

<*\a|»oi.iled lo diMM'ss and ihen liealed in a steam 
n\(‘n unlit all the acid has b(‘(‘ii (‘\pell(‘(l. Th(‘ 
lesidiM* is ir.-inslenvd t(» beaker, diluted lo 
M) <•(*., boiled, and lilleied d'ln* till rale eoiitains 
available lime D'aO and (’a(’()^), soliibh^ silica, 
niangane.se. niagnesj.i. and lead, wlillsl Die resldn.'* 
conlaliiH all lime existing as Cal’,, silica, iron, and 
.Diimina. 55m* residne is ignlt(>(l in a plaDiiiiin dish 
<'nol(*d, weighed, ti'ealed with hydroniiorie acid! 
o\ai(orate(l lo dr>neHs, ignited, and welglied. 55je 
loss In weight gives Dm* amount of silica present 
55m* remaining residue is fr(*al(*(I wlDi 5 e.e. of 
snlpliiirie acid and evaporated nnlll fumes are 
(‘volved. then it Is ignited and w'elghed 55ie gain 
in weight is due to the formation of ealciimi 
sulphate from ealelnin llnoride ( ’a S( x 0-5755 
(‘aF,. 55ie lesldne ks lioiled for 20 miriut.'s with 
20 e.e, of li.vdrocfilorle <*iei(l. diluted, nnd j»r(*(jlfd- 
laled by amnamlnni ehloilde ;ijid ammonia, boiled, 
tiltered, Ignited, and weighed. 55ie weight Is 
(h'dncfed fjoni Die weight of iron, Jilniriinium, nnd 
(ailcinm fluoride and gives the weight of ealcium 
flnorid.*. If l.vid i.s iin.senf it must lx* ri'inoved 
iM‘fore Dm* Iron and aluminium are pieeij)! fated. 
55ie flllrale is an.-Dvsed In the n.smil W'av. ~,T. F. S 


Acid phosphates : Some properties of A 

Joanrds. (’omptes rend., 1919, 168, 1202-1205. 

A FURTiiFu proof of the fact tlmt the three acid 
functions of phosphoric acid are not of the same 
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value. After one has iKjen ueutraJIsed It is impos- 
Hihle to neutralist* the other two by gaseous or 
liquid Hiiimonla In the ahst'nee of water.— W. G. 


Sf'lcnir a( ill ami (‘oppi i Hihaatr. IDrlrtiion of 
ti'llurium in pti'sniva af si lrniiinL\ L. M. Dcunis 
luul J. V. KolJcr. Aim r. ( Ik-iii. Soc., JUItl, 41, 

SfXK.N’ii'Ar is prcpaicd I'roin siJirller Hue dust by 
fuslug oOO gnus, of Hue dust with 200 grins, of 
ji]ih.v<li'(uis sodliiiii e;ii'boijal(‘ and 775 gnus, of 
Mxliuiii iicro\id(> 111 a ijng(‘ iiiekel c-rueibh* until the 
Hias.s Iiiells quiet ly. Alter cooling, the mass is 
treated with water and insoluble material liltertsi 
nlY; it is then nearly neutralised with byilroehlorie 
acki, which jin'ciiiilMtes most of th'“ zinc and 
a luniiniuin. Afl(‘r lilt rat ion, a large volume of 
h\droehlorie acid is added and the solution boiled 
for ;i0 nilmitcH to redinv s<d(‘nic acid to selenimis 
acid; any silica jin'scuit Is prcM-iiutatisl at this 
stage, and the Idtrate is then lieat(*(l to Sip C. and 
1 Halted with sodium sulphili^ in small (|uantill(‘s. 
The selmiiuin separates and is convmled into the 
grey inodillcat Ion by digi'sHng it willi the solution 
for sr'vmal hours at Anode sIIuk's contain- 

ing l)lt% seieniuiu were also used to pn'pan* pure 
selenium. 'Tlie sliiiu* was added to ('oncenlrate<l 
niti-ic acid to whlcli l/r, of its volume of water had 
been added; a vigorous action (msued and vvlnm tliis 
had modm’atcd tin* mixtiiiv was iM'ateil to conii>l(>le 
th(‘ oxidation. .solution was hlt<‘red and a 

viscous dark given li(|uld obtaiiHMl wiih'h was 
evaj)orattHl to dryness. d’lie r(*si<lue was Inailisl 

with li.vdro(‘liloi-ic acid 1| and the si'hmium 
pH'cipltated by sulphur dioxide or .sodium 
sulphite, Scleiiiiim dioxid(‘ Is i»rep;ir(sl by 

dissolving selenium in nit lie acid and evap()- 
rating llu‘ solution to di\vness. q'he crude 
<noxl(l(‘ is j)!a<*ed in one mid* of a glass tube, 

'^o cm. long and d.t cm. diauuHer, wliicli is covered 
with asbt‘stos papm* and phnnsl in a 00 cm. com- 
bustion furnace; a 2-cm. plug of glass wool Is placeil 
in lh(‘ middk* ot llu* tube, 'riu' tulie is so ari’angisl 
in the furnaci* that, only a small length protrudes, 
t)n Insiting tin* oxuh* it subliiiH's and ('oinbuisies in 
the protruding jiart of tin* tub(‘ and as this becomes 
lull more ot tin* tulu* is luislusl out of tin* furnace 
Selenious acid is juvpaivd direct Iv from anode 
slimes by oxidising with nitric acid and evaporat- 
ing until a syiupy solution is obtained. On cooling 
large (r\slals separati* and after four recr,vstal 
Ilsatlons fnuu water |)ure .sidenlous acbl is 
obtained. A .vield of 1200 grins, of .sidmiious 

acid was olOained from llOtM) grins of slimes 
Tellurium may be detected in the presenn‘ 
of selenium bv dissolving 10 20 grins, of the oxiile 
in h.vdrocldorii' acid ('■.p. 1 lOi, healing to 

and saturating with sulphur dioxide. The i/recipi- 
tated KOlcnlum is tillered olf and the nitrate ilihited ' 
with an eipial volume of water and s.iturated e<d.l 
with sulphur dioxide An immediali' bla< k precipi- 
tate* ot tellurium Is torna'd if thi.s element i.s 
pri'stmt, Ture stdeiiic acid has Inam i»r(‘pared bv 
the oxidation of silver selenite by means of 
bromine: by the oxidation of copiMu* selenite bv 
chlorine, and by tin* elect rol.v t le oxidation of 
selenious acid. In tin* last ea.se the nio.st «‘Hieient 
.vh'ld is obtained when lend dioxide anod<*s Jn 
thimbles, aiv used. Selenious acid may be detecti'd 
in the prc.s(*n(v of sideiile acid on the basis (»f (lie 
rem tion. lI.Se(),T41iI Se-f tl-f :UI ,(). (\mcen- 
t rated selenlc add will also oxidise h.vdriodic add, 
but if (he .solution Is diluti*. .selenic .add vvill remain 
unchanged. If small quantities of iiotasslum Iodide 
are avlded to solutions containing both selenious and 
selenlc adds a yellow colour of loillne will be pro- 
tlueiHl, and when the colour of the iodine Is dis- 
charged by the addition of a drop or two of sodium 


sulphite solution the red turbidity due to selenium 
is visible. If tlie selenlc acid is more concentrated 
than 0-8%, it will also liberate iodine, but as the 
hydrbxlic acid is not concentrated the reaction wlii 
k'o no further. This reaction is capable of detecting 
1 part of .selenium dioxide in 18,400 parts of selenic 
add, or 1 part of soienium dioxide in 2.500,000 parts 
of solution. Sulphuric acid in the presence of 
eiilc acid jmy be defeded by diluting (he selenic 
'■ nd hn hydrazine hydrate, 

i vlvlhf m concentrated 

h^^ ks aihhd to inak<‘ the liquid 

distinctly add and the mixture boiled for an hour. 
All<‘r conling, the pri'dpitatcd selenium is Hltered 
ott and the pixxvss nqveated until no more seleuiiim 
IS d(*i)osiled. The filtrate is then (‘vaporaled to 

Trir? n barium chloride solution 

added, and tlie mixiure kept at S0° (\ for an hour 
wlmn a white turbidity is produced if 1 mgrm of 
sulphuric acid is present. Tills reaction is capable 
^ Jicid in (he prestmee 

ol 10,000 Paris of .sclcnic add (See also J (Micin 
Soc., Aiig., itnO).- J. F. S. ' 


Ifrtal saljtinilr li i/ih osol.s ; CvaifulutiDu of 

ran /. Injhirnci’ of lUstaatr brhrvvti the 
paHiclr.>i of a sol on \ts stahiliti/ AnomuJoaa pro- 
tfvhre arhon of difisolied hi/droi/rn sidphidr. 
. . A. Muklicrj(M‘ and N. X. Smi. (‘hem. Soc 
Trans., lOJO, 115, T)l-472. 

DiMJTioN with pun* wat(‘r increases llu* ivsi.stance 
ol ar.scnious, mm-cuiic, and cupric .sulplildc sols to 
coagulation by elect roly Lt*s, a fact which may be 
explained by the as.sumptioii that tin* distance l)e- 
Iwocn liie partick's of a sol is an iiuporlani factor 
in d(‘t(‘rmining its stability, (.’onflrmation of this 
was found by comiiariiig tin* stability of arscnioiis 
sulpbide .sols having the same colloid content but 
ililb^ring in I be dt'gi is* of di.spcrsion. sol 

having in tlic .same volniiK* (he smaller numb(*r of 
larger particli's eoagiilatcd moiv slowly than the 
sol having the largm* numlKU’ of small partkdes 
nis.solved liydrogim .sulphidi* stabilisixs ar.sonioiis 
and mercuric sulpliide sols against coagulation bv 
salts ()f univalent cations but diminishes the 
stabilily towanis baiiiim, stroulliim, and otluT 
div.alent mdal chlorides, and also that of cupric 
sulpbide .sols towards all (*leel rolytixs. Solutions of 
Iiolassium and .sodium sulpliidi's and alkali 
b.vdroxide.s have a marked stabili.sing intluence on 
sols of all iiic above thive snljihidcs towards all 
(*l»‘ctroIy|(‘.s.- (J. > 1 , 


Cadmium sulmride; Vrepnialion of . n, 
l>eribam, (’hem. Soc. Trans., l!Hq, 115, rMU-.iqq. ' 

hvui.int allmiipts to jtrcparc cadmium suboxidc 
vvm-e rcpcatcil. Taiiatar’s method (Z. aiiorg.^ 
(qiem., 1001 , 27, the decomiiosil ion of cadmium 
«»X!ilal(‘ at :«HF (\ in a stream of carbon dioxide 
gave a grecu liderogciuMms substance containing 
cadmium, qqie metal was volatilised liy distillation 
in vacuum at .’{.►O® (’., and a small quaiititv of a 
given o.xdde, (M,(j, fiom cadmium was ob- 
lanuMl. .M(.rsc and .Tom's’ method (Amer. Cliem J 
1MJ0, 12, 4SS) g,ive a .5-;, yield of cadmium suboxide! 
but all other methods tried faiUsl.— (1 F M 


PhoHijinUc; \ow sunthesis of . W. A Ilamor 

and H. F. (iill. Amer. .1. Scd., 1010, 47, 420. 

rHo.s(.ENiTK, PlK’O^.Pbtq^, may lx* syufhesis(*d bv 
beatjng a mixtuiv of lead hydroxide and phosgene 
at 17;>o (\ for 1—4 hours. The product is crystalline 
and of a faint yellow colour and is identical in all 
re.sjx»cls with the natural mineral.— J. P. s. 
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Oxygen content of air; Simple form of appai'atus 

for estimating the from the upper 

atmosphere. F. WT Aston. Chom. S<k*. Trans,, 
1J)19, 116, 472— I7r». 

'J'liK oxyia^en oonlont of a s.iinplo of air is innnpaivil 
Avith that (*f normal air by »l«H)\i(tislnj; avIHi 
luiosphoMis, and moasiirln^ Iho <lin\‘r<'no»‘ In prrs- 
.Miro, IX'foi'o and aftor oumlnislion in laoli t-aM^ by 
nr'ans of a barouudei' tube and mi<‘ronH‘U‘r scivw 
In ordt‘r tUal lli(‘ dinVrmurs to bo nu'asnrod may 
lx* of iho ordt'r of onl\ a IVw millimotros, tho 
moasuriii)' biii-<‘lli‘ of ibt* apparatus is so arran)^o<l 
lliaf tho prossiiro afl<'r diM>xidatiou is road at a 
\olnmo (S|ual to 70".. of ilu‘ maKin.al volumo. so 
that with normal air it will lx‘ praotiially Idontical 
with tho initial iirossnri'. Tlio bai'ojmMor tul.u* Is 
rn.s(»d into tho side* i»f iln‘ buindto wliicli t^oanlnatc.s 
b(‘lo\v in an a<ljnstablo morciiiy ros<‘rvoir and at 
tli<‘ toj) is drawn ont into a capillary leading' 
rliroii^^h a stopcock into a tro\mdi of mercury, 
ihroip;li which tho air undoi’ (‘xaminat Ion is drawn 
into tho aiaiaratus to bo moasnrcal and passcal out 
into a quart/ t(‘st-tnlx* cont.-iinin^ phosjdiorus 

<i F. M 


fhJiuiii lih Hitiin’: HiUh'nn (ipltn ot . U. 

\\'oaM-r. .1 Ind. lOnj;. (’Ihmii, ItllO, 11. (^2 -tiss 
h tihiri S( It h f/'s aj>l>anit 11 '^. iloiiniann Set I 
Fi('ldiUM- and K.alr 

\l icn)-tni(ilihi\‘ SI ivliiria'M nd K nlllMuror 
Srr Win. 

'I hut^iilpliaft st,l H I ton •< Kollholf < Will 


r\i }■ M s 

Siiljtittit-it f /0(a(sv and appamtas thtutin. 

Mi liitvio, 'J'oi’onlo, Canada C S. Pat. 
i::,7 lu. Api.i . in i.p;. ip>n<'\\od i2:;.ii>. 
In a siilpliiir buincr, a siip]il> (hamln'r is suihU' 
nnpos(Ml on ;i vcnh-al .series of c-oninninieat inj; eom- 
hiist loll eiiainhers (‘.acli ha vinj^ a separate* air suppl.N 
AU'ans are pio\ided foi- adjusting: tlie feMsl from 
ilie supply (liamher to tlie up|K‘iniosj combustion 
elianihcr and for withdrawing^ tlu* piseoiis proeluets 
lioiii |])(« lo\M's( cliamlier.- \V. 10. [' I’ 


( itlal lists and rtnttnrl masses; Acluatoni of 

10. IP MaNtcMl and (1. U. Kidsdale. Walsall. lOni^. 

Pat. 127.1)2.7, 17 ;!.17. (AppI ;;.s‘i;!/i7 ) 

In the svnlh(‘sis of aniinoni.i !» tin* interae't loii of 
nitroK^en and hydro^o>n at lii^di tem|K*ialuros ami 
in till' inoduclion ot h>dro;i:oM from sUauu and a 
reducing «<as such as caibon niono.sldc*. In whie-li an 
• roll or Ollier ealal.\st is used, the vaiiour of an 
alkaline oxide* or hydroxide le c; . .vodiuni or 
potassium hyelroxldo) is addeei to Or mix<*d with 
the frasi's undergoing reaction. ,). H. p. 


Ammonia ; Ptoecss of prod n( itig 
horg, Lidlngd-lJrevik, H.‘ M. 
r>|ursholm, and (k A. KyhllHTger, 
Sweden. lOrig. 1‘ats. (k) 127.(Mi:{ and 
lifJ.l.lK. (Appls. 1.739 and 17t;0/l,S.) 


1. VV. (‘eeh‘r 
FttckHfrdin, 
Stwkliolin, 
(10 127.0111, 


t ') A mixturk of nitrogen and hydrogen, at a te 
peiattire below 400® (A and a i>ros,siiro above 1 
almosphen's, la passe-d over a heated cafiilyst ch 
[m.k bcdonglng to the seco 

^b division of the main groups I— V of t 
P^rK^llc system (i.e., the copiier-sllver series). T 
catalyst may contain one or more of these elemcj 


in the uietnlllc or in combination with nitrogen 
or/and liydix)gtm. (ip Hydrogen and nitrogen are 
over the oitalyst s(‘pa lately and alternately 
-W. E. F. p. 

Ammoinum sails; Process f<tr the production of 

utilising com pound s containing silicon, 

alkaline earths, and nitrogen, Vcroiii Chtunlseher 
Pabriken in Alaimh(*im, Alannlieim. Her. Pat. 
«M1.7<»7. 1.7.12.11. 

of an alkaline ('urth (e.siK'cIally lime) 
Nxitli silieoii cu ;i silieide is lu‘ate<l In the presentee 
of iilirogc'ii or a aaseous mixture eonlalnlng 
iiilrogcui. an alKalim* earth halide, or a mixture of 
siuJi hali«lc*s, ora liallde juodiK ing an alkaline- 
earth h.ilidc* during tlx* react ion In'iiig added. 
Ah.soiptlon of nitiogen lu'giiis just above tlTO® (k 
and at S.»tr c. Hu* amount so absoibc'd eorresiKUids 
ill annnoiija to about half Hu* silicon nsial. In 
Hu* ab.sc*n<»* ot c-alium c*lil(ulde, absorption eom- 
nu*iu‘es cailx above 9(Hf M and at IKIO® C. 
e<»rr«*sponds to only a fc'w pc*r cvni. 1'be iillrogcul 
absorb(‘d at tlu* lovvi'r t»*nijK*ral lire* is <*omj)lc*lely 
drive'll olf as ammonia by lu'ating to 19()‘> (’. wilii 
water or sic'ani. 'riic* maximum absorjition of 
nitrogen is a<liic‘ved wlic'ii Hie vv(*iglil of lime (‘in- 
pl<>.v(‘<l Isalioul Hin*(* times that of Hu* sllh'on iisc'd. 
If Hie tempc'ialun* Is raised (o 10,70® C. Hu* amount 
ol nitrogen absorbed in Hu* pre.s(*nee of ealeliim 
I rJilru'idc* is considc'rably iiiereasi'd. (7il<'lijm 

lluoride lia.s v('i\ little miliK'nec* in tills diri‘clioJi. 

I lu* product obtained at 1070® C. ,vic*ld,s about oikp 
I blrd of its nltrogc*n by boiling with vvali'r, and the 
F‘(*niaind<*r l».\ in<*an,M of dilute* ac'lds. In Hu* 

t<*ehnieal .ippll<*at i(ni eo’ tlx* juocc'ss, tJx* mixture of 
sdu ide .11x1 e*\ee.ss of lliiie )s h(*at(*d to SOO® — 
•N7(r along wiH) ealeiiim e*hloride in tho 
pr<*seix-e‘ of nit logon or a gase-oiis iniMurt* contaln- 
iiig uili’oge’ii. and the ammonia is snhsi'ijuontly 
driv(*n e»li hy nx*;ms ot wal**!* Hvdroge*n de*rlved 
li*nii tlx* iiniisod silieide call Ik* r(‘e()V'(*r<‘d. 
All(*i Da I l\<‘ly, tlx* heating can lx* e(»niiiiu<*d iininter- 
laipledly up t)» 10.70 ’ C , ;iMd a pari of tlx* ammonia 
driven off aixl reeo\e*re<l h.v solution in waiter, Hu* 
i(‘iiiaiiule*r being r<>eov«*ie*d hy addition <d’ aeicMind 
suhse(px*iil dlslillalleui with ad.lilioii of lime. 

.1. S. H. T. 


(ilaufai\ salt and sulphune, and; Prodaelion of 
jKjin nihc i'ahe and other arid sodium 
sulphatrs. \l M Daw'son, Le*(*dH. Eng. Pal 
127,077, 21 11.17. (Appl. 710.7/17.) 


oiiKc* (U 


• -"’ui soeiium suipliale Is dls- 
solv<‘d in wale*!* to ohialii a liepior having a con- 
eeiit ration piv(b*teniiined aeeordlng to the eomposi- 
li‘»n of Hu* acid sodium suliOiaU* and Hu* lc*miM*ra- 
tun* to which Hu* liepior is to lie* eooli'd. The 
lupior is Ibeii <*ooled to a temfM‘r.*il ure below 0® C 
wbleli e'lleels a .s<*juiralion of (Hauler’s salt, leaving 
a motlH*r liipior liavlng a maximum ratio of huI- 
phuiic a<'l<l to sexJium siili»liaf(*. If a niori* coneeii' 
lr:if(*d solution is nndc'r I reatnienf , ceeoled waiter Is 
ad<k‘d elurlng Hu* cooling, in qiianlily de]M*ud(‘rit 
on the original eoinposllion of Hie solniion and the 
<legr(‘<‘ of cooling. For <*\ampl(*, in <*II’eellng the 
separation of Hlanher’.s salt wdlhout Hie addition 
of wafeT, sodium hisiilphate* is dissolved to preduco 
a .solution of (;:i®Tvv. tsp. gr. 1 .'{1.71 at 1.7® (k, com 
(aliilng .'{(I'V, fodimii hisniithate, and ajiproxl- 
niately <<»rn‘spondiiig with Hu* mokxular formula 
n/) : Na^SH, : H^SH^ 1()(M) : 427 : 427. The ll(|uor 
IS rernger},|e*d to „,h 1 the HlaulKT’s salt 

vvliieji se*pa rate's is r(*move*d and washed with cooled 
wa(<‘r, Hu* wash liepuer being uHe*d in the proparn- 
tiori of further .solutions of Meulium blsulphate. 
h rom 10 tons of sejdium blsnlphate, the jircxHJBS pro- 
duocs about 12 Ions of GlaiilH-r’s salt, and IS tons 
of liquor containing 2G-8% H,SO, and 2-8% Na 80 

-8 . S.’a. 
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Ct. VII.-ACIDS; ALKALIS; SALTS: NON-METALLIO ELEMENTS. 


[^vgTut 15, m 


^ulphatv of ammunin; .l/arti</rtfih<r(? <// — * ' 

Lliuler, Itufkhuvst Hill. I 

and (n) 127 , 7 in, .‘Jdjs. (ApplH. Id2s and , 

(A) To neutralise llie aeJdity ol* eoininereiul j 
amiiionluin siiljjliate, an alkali or alkaJiue-eaitli 
iiydn.xide or <arl>oiiale is iiilimateJy mixed in | 
Mdtal)le proportion uilii tin* amniouium sulphate. , 
<») Ikdoro reiMovirij: tie* ainmoniuin .sulphate i 
( iTNlals from the mother li(pior, kuhcouh ammonia, . 
free from h\<lioaen MJli)liid(‘. Is passed into the , 
un(H‘ it is .siihsiant lally neutral. An 
.•immoniatii salt (e.i/ , ammonium sulphite or ; 
hlMiIphifej, whieh In doiihle decompo.sitlon A\illi , 
«^iilphiJi-io aeid will p’roduee an acid volatile under 
llu' eomlition.M of jnannfaelure. i.s tlnm a<l(led in . 
siiiliiiht' (pianl ily.- S. S. A. 


Carbonic acid gaa; Method of and apparatus for 

determining the purity of . c. Splndler, 

San Francisco, Cal. C.S. Pat. 1,303,514, 13.5.10. 
Appl., 21.11.18. - 

L\ the production of carbon dioxide, the stage at 
v/hich the gas bt‘com(\s i»nictleally fns^ from air is 
<let(Tmined l)y passing a portion of the product into 
a solution of caustic .soda and oh.serving the absence 
or prestmee ol bubbles in llie latter,— W. E. F. P. 


PytoluHite: Method of treat tng 0. V. 

Jdrgenstm, (’oixmhagen. U.S. Pat. 1.303,911. 

20.5.10. Appl., 1112.1S. 

Pyrolositk is rendered more lvae^iv(‘ h.\ powder- 
ing, h(‘ating to redness with a small (piaiitity of 
.an alkalim* .substamv. and linally washing the pro 


Colassiinn {rotnpmnids] jnnn potasHtum-heanng 
silicates; Croi'ess for rung - A. (Jratiel. 
Kitclumer, Out., Canada C.S. Pat. 1,2X0,730, 
31.12.1H. Ai))d., 0.S.17. 

'i'liE silicate, alone or mi.xed with a suitable <-om 
pound, is heat(‘d to produce a fum(‘ wliicli is con- 
ducted into a saturating lltild maintaiiKsl at boil- 
ing temiK'ratur(‘ iimier pressure, the vapours from 
llie latter being condensed. Tim foim in which the 
potassium Is recovei‘(‘d is (l<“termin(*d hy the nature* 
of tin* satiiraling Iluid water or calcium 

chlori(h‘ to produce tla* hydroxide or chloridei and 
of th(‘ mati'ilals willi whi<’h lla* silicate i.s mixed 
liefore heating (c.</., g>psum to prodm-i* tlm 
sulphate').- W. K F P 


duct. .T. H. L 


Soluble bodies [salts]; Sepaiuhmi fiom mired 

sidutions. C. Jj. Well, Port Huron, Mich C S 
Pat. 1,. 304.00-1, 20.5.10. Appl., 22.0.17. 

I Soi.riu.p; .salts an* separated from a mixed solution 
hy pnripiliiting quantities of both salts by 
<‘vai>oration and cooling, adding solvent to re- 
eli.s.solve* one* of the salts, .sejiiirat ing tin* nndis 
sohasl .salt, .and tlien heating tin* solution and 
l»ree‘ipital ing the otlu'r salt from tin* h(*ated solution 
hv naluction of lua-ssiiri' and consequent eva]H>ra- 
i tion. .1 II P. 


Cotassmnh<‘ot/ii>oinid ie( tn enug <ijt/i<nalus II. .M 
inner, Fort Smith, .\rk FS I*at 1.200,101. 

7.1.10. App!., 8.11.17. 

Ax apparatus lor U'eo\('riiig potas.sium eompoimds 
from combust ihl(* male'iial, such as cotton bolls, 
hardwood sawdust, cti*., consists of a main shell 
<‘onlaIning a eomhiist iem (•hainlx'i', grate* bars, and 
.ill ashpit At tin* ni)p«*r part of tin* .sls'lI is an 
inlet pl|>e, throiigli wdiich the mat(*rial Is eoiivey(*d 
lo the* combustion cliamlier, and an outlet pipi* 
Ihrougli which I lie ga.scoiis prodm*ts of combustion 
.are* condncti'd' into wal«*r Ix'loix* making th(*ir 
(‘scape. 'I'la* \\.aU*r tank has pipe* eainimcllons 
wli(*r(‘hy tile* coiileiits jiie* .sjir:i.\e*el into the* nppe'r 
and leiwe'i' xone*s e»f llie* e-eeinhustion e*IiamlH*r, llie 
olije'e't Itcing le) e-one-enl r.ale* the* peil.'i.sshiin cemi 
lieauuls in the* asli etf the* material uneler tivalnu*nt 

W. E. F. P. i 

Cotassimn salts efe.; Method of leelaininig — 
from sugar irfuse M .1, KeinH*r. Evansle)n, HI., 
and H. A. Faber, Fiiie-iiinat 1. Ohie> FS Pat 

1.30.3.010. 20 5 10 Appl, 15 3. IS 

Waste waters from the' Ste'ITen’s jtioce'.s.s oi .^u,.,.al 
reflulng are tre*ate’d with sulphurle- aclet to invert 
the sugar and e*euive*it organ ie* ae*i<l salts ;ind 
e-arlKuiate*- into sulphates, ami .are ihe*u ce>P(«'i'- 
tnited niilil iKitassiuui sulphate .se*])arale*s: (he 
residue Is further e'oue‘e*n( rate*el to re*e*(>ve*r nitr;ite*s 

.T H. F. 

Itisulphite liquors; Manufacture of . A. H. 

Hliizke, Teereuile). Cjimida, Aj^sigimr to A. U. 
MeInt.MV, New York. F.S. Pal. 1,303,314, 

1.3.5.10. Appl., 4.5.10. Ib‘nowed 12.3.10. 
Sci.PHUKous gase's are eauseei to dow in ;i teu'iuoeK" 
l>atli Ihixmgh suece.sslve eeuupartments; lime water 
is supplied lo till* e'euupartmeuts in intimate eoutaet 
uilh Hie gases: the llepior is reix*ale(lly elreulateel 
liirough (*aeh oompartment and transferred progres- 
sively from one ceeinpartment to the next' in a j 
dlre'ctlem opjKi.slte to tlie general direction in which | 
tlM* gases flow’ tliroiigb the compartments. — J. P. B. 


1 llgdrogeii; JMoerss foi the ()t (ul itel ion of — . 

I Comi*. CeaieMale* eFFlccl ro-(3iiniie‘ de* Itoy.el, Paris, 
j Eng I’at. Fi7.018. 2S 2 17 (Api)l. 2073/17 ) Tut 
; Cemv , 17.11.15. 

1 In tin* prexluction eif liydrogi'ii by the* action ol 
! silie*e>n eir aluminium oii w'a(e*r in (lie* i>rc.se*ncc* of an 
i .ilKall h.\dro\ieie. the* latte'r is r('place*<l liy a mix 
i lure* e»f an alkjilinc-e'ai'lh Itasr w ith a small epiant it \ 

I of alkali hidioxide* or .'ilk. ill .salt (ce/., sodium car- 
lioiiate*. suljihale*. jiliosiiluile*, etc.) capable of re'acr 
I ing with the alkaline* (*,iilh to produce* alkali 
! li.\elro\ide*. A suilahU* mixture* consists of silicon 
i 20 . lime* .80. soellnni e'aiheinate* 10. and W'ale'i* 22') 
I parts W. i: F. P 


lladrogen, iM-odiieing - A Milt.i.vcli, Iaiel\\ig> 
liatVn, (h‘riiian.\. As.signor te> .Mien l're)]H*rl\ 
(’mstodian. F.S. Pat. 1.301.151, 22 1 10 Appl. 
25 0.14. 

.V mixtcuk eif carhem nieuioxide* and steam Is passeel 
over a h(*ate*d evitalvst cemtaining cerium oxide. 

-W. E. l'\ P. 

iKoasting (ippaiatus \)or gnniutai carbon], W. .t 
Maleolm.seui, Flee^re). and H. F. Ward, Chicago, 
HI., Assignors to Western Elee'tric Fo., Ine., New 
York F.S. Pat. 1,. 302, OKI, 0.5.10. ApiiF, 3.8.17. 
In an apjearatus for roasting carbon granule's, a 
\crtical roasting chamber, Ihrougii wliich the* 
grannie's are e*auseel to tiass in a continuous and 
, uniform slie'am, lias a jieirous w’all lo fiermll the* 
j e\seai>e of gasi'oiis products and is surroiinde*d by an 
! e‘leetrl<*al lu'atiug ele'iuent, tile* lat ter lielng eml)edde*d 
' in an Insulating Ixulv of iKirous ni{ite‘rial. 

■ ‘ E. F. P. 

]fetal compounds 'and process of producing same 
\bg means of hydrazhu^, N. Sulzberger, New 
York. Reissue 14,050, 27.5.10, of U.S. Pat, 
1,104,141, 14.12.15. Appl., 12.12.17. 

See this J., 1016, 170. 



w, mna; »«• m 0i.."yn t^ufW{ osbawos. oi., x.«-4iBTAiiii laTAUiCBaY, bto. 


yitrogen; Proceis for obtaining from air, 

Elektrlzltatgwerk Lonza. Gampel, Switzerland. 
Eng. Pat. 12r,852, 31.6.17. (Appl. 7814/17.) Int. 
r^onv., 17.6.16. 

See Oer. Pat. 302,671 of 1016; aUs . 1 ., lots. .TO \ 


:s‘o(ip suhstituie (Ut. l\it. .‘>11,160 .v< , \h 


Vra.-~GLASS ; CERAMICS. 

Pi) e bricks; Cruslung strength of UoiM»rt of 

the Refraot(>ry Materials Coiiimitlee of tlie liisll- 
of Gas lOngim^iu-s. W. Kmerv and .T. W. 
Mellor. Gas .1 . 1019. 146. 610-620 

Guuhhino te.sls wore made on hrieUs <OHIpOSlMl of 
elay inix<‘d with various proportions of line. 
in<‘dluin, and coarse -ground grog respcadively. Tin* 
analyses, surfa(v factors, and squatting teiniKU'a 
lures of the various ela>s einpUjycsl. and the grog 
sizes are (hdaiUnl. 1Mie erushlng strengths \Nt‘re 
determined in accordance with lh<‘ .standard 8i>eclli- 
cation (this J,. 1018, 603 a). It ^\as found that the 
crushing strength is reduced b> im-reasing the grain 
size of the grog wlnui th(‘ proportion of grog is eon 
slant; and also hy increasing the proportion of 
grog when th(‘ grain size is (onstanl. Ilrlcks lesle<l 
with th(‘ load aitpli(‘d to tlu‘ 4i-lnch fac(‘gave highci 
crushing stnuiglhs than wIkmi tlu* load was applied 
on the narrow* side as in the standard sp<a jh(‘at ion 
There is lU'Ohably a clos(‘ conuccMofi between I1 h‘ 
leiup('ratur(‘ co(‘lii(*ie!it of vit rific.al ion and crush- 
ing strt'Hgth It is also probabl(‘ that IIk' crushing 
strength reaches a nmxlinuni during the tiring of 
the brick, and gradually dimlnislic.x w’hen (he brick 
is in use. The crusliing .stnmgih of th(‘ newly i 
tired brick Is not neoe.ssarll> at its inaNiinnm 'Phe 
e<»nt met ions of bricks made wdth hard-tired grf)g 
and lin'd lirst at coiu' 1 for Jtbout .60 hours and 
subse(pi(Mitly at cone 10 for I lie sain(‘ time. w*<Te 
found to iK' very small. 'Vhe grog in tlu'se cast's 
Is apparently m well shrunk that it (hx's not move 
with the coni fact inn clay during the firing of the 
brick J. S G T 


Vusun) jK/iiil ))i h(h)i(L I.o\eio\ s< r \| 


I’A'Ih S'l s. 

(z/f/vv Muvltuirs for niahimf hollou 

Mrfhott of ami mean^ for iUlii'c) mg molten glass. 
.1. H. Graham. Evansville, Ind . IhS.A Eng Pals 
127.003 and 127,!)%. 12 6 IS (.\ppls. !M;0.3 and 
06IMI/18.) 


X.-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Uriij KlutKiii [of uteri], and' the iii/liiriirr o) limr 
o« equilibrium in the acid ojmu hearth furnace 
B. Yane.ske. Iron and Sfi'cl Inst , May, lOlo! 
[Advanc*e copy.] 16 pag(*s. 

To produce certain kinds of sjH'clal steel (e.g. 
nickel-chrome), tin* open-hearth furnace should con 
tain a highly deoxidised bath. The author lielleves 
that more attention should t>e paid to the condition 
of the slag durjMg preparation of a charge, as the 
quality of stwl depends on the state of the slag. 
Samples of slag should 1 k‘ taken Muring the piocess, 
analysed, and the colour observed, metal saniple.s 
wing also taken periodically. It is essential that 
u lilghly slllclous slag be formed during the period 
Of addition of ore, and so a high tem|>ernture must 
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be mainUlned. Tlie silicon In the charge is con 
trolled by judicious use of limestone^ When, un<i 
not until, the reduction of silica ooi-urs, limesl.^ue 
is addiHl with the next ore eliarge. Each time 
holes (KViir In the inelal siunples taken, more lime- 
stone is added with the ore charges. As this Is 
done, the slag -uuonelUHl In water - assumes a light 
giHHUi e<dour and (hen only Iron ore Is added. For 
e<iiillibrium in the bath, the metal should Im‘ 
thoroughly deoxidised and when “dead melted” 
the inePil will Ik‘ in'rtVcIly sound. Dlirenuil stages 
of oxidation art' revt'altnl by the eomllllon of tht' 
surfatv of (he metal samples, the l>est sbowdng a 
quite snujotli surfaet'. Tht' fiirnaet' must Ih' quickly 
tappt'd when (‘qulllbrlum is I'sinbli.sbed. By con- 
sistently oblalnlng tiu' same high th'grt'e of deoxida- 
tion with iH'i'ft't'i equilibrium in tlie ball), there is 
a minlmnni oxltiadon loss from the a Hoys. -C. W. 

i^teei; Deternunation of uranium, :ireoniunt, 
ehromium, vanudium and aluniiniiDn in 

M. .lohnson. ('hem and Met Eng.. 1010 20 
523 524, .W - ,6S0. 

The It'alnrt' ol the lut'ihod is llu' .st^paialltm of the 
t'lemenis to I>e dett'rmlned from lh(' bulk of Hit' 
irtui by fraetional prt'cipitatloii with ammonia, 
wliieh enables laigt'i* weights of sample (o bc' takt'ii 
For Ihe tletcrminatioji of uranium in plain stct'l, 

5 gnus, of drillings is iHssoImmI in sulphuric acirl 
(1 :3), llllert'd, ami lln‘ liisohihk' n'sidiic Ignitt'd. 
cook'd, healt'tl with hydrolluoric ami sulphuric 
acitls, and Ha* ck*ar solnilon addt'd to Ha* llrsl 
nitrate. 'Phis Is then (Illnit'd aial ammonia solution 
addt'd until Ihe iirt'clpiljiti' turns hla(4(ish. The' 
precipitate is lillt'rt'd olV. rc-diss(dvt'd in hydro- 
chloric acid (1:1) ami o\idist*d with sodium 
pi'ioxidt' until all Ha' iron is jin'cipllated and Hit' 
solution is alkaliia'. After jiddlng sodium and am 
moniuni carbonates to los'p Ha' uranium in solulion, 
Ha* solution is boiled and the ii*on liltert'd olf. 
Hydrochloric acid 1 1 : h Is then added till Ihe sohi- 
Hon no longer turns turnu'rlc pajK*!’ faint, brown, 
till' solution Is boiled to ('xjMd carbon dioxide', madt' 
acid with hydroeliloile acid (1.1), eeaih'd, treated 
wdlh 5 grins, of ellammonlum phospliab' ami exc(*ss 
of amnamia, and juldllk'd with acelh* aeld (1:1). 
The uranium Is tlll<‘r(*d olf, le-dlssedvcd in hot 
snhihuric ;ield (1 hoik'd, and potassium i)er- 
manganale aikk'd till a pe'rmaiu'nt i>ink colour is 
jiroelueeil. Tla* uranium is ri'dueeel in a zinc “ re- 
eluetor ” ami titrated with a standard solution of 
permanganalc. For nranliini in elirome-tungsU'n 
steel 5 grins, of sti'i'l \h dissolvtHl as lx*fore, tb(' 
.sedulion nileivd, diluted, and ammonia added till 
Hie precipitate turns blnlsh-w'hlte ; after liltering. 
tbi' elelerminatlon of Ha* uranium Is linisla'd as In 
plain nrnnhim slt'el The Insoluble ivsldue Is 
wnisbed oft* tla* liltc'r w'lth dilute,* sulpburle ae'Iel and 
oxielise*el with nitric nild (sj). gr. 120). The* lung 
Htcn is nit<*re*d eilf, Hi(' llltrale iK*re)xjdiMe‘d and after 
se*i)arntion of the Iron, Hnisla*el as with jjlaln slee'l. 
For Hie eh'termiiml lem eif aluminium ami zire‘e)rijuin, 
Hie pnK*e‘diir(‘ is (be* same* as al>e>ve‘ for uianlnm as 
far as Ha* adelillon e>r se)elium caibeenale*; the i)re- 
eipilate* then eontiHus Ha* Iron araj zirceinlnni and 
the filtrate* Ha* jilundninni. IlydreK-liIorle acid (1 :1) 

Is added and the pre'e ipltafe'el alnminlnm is allowa^d 
to setik*, fill('re*el otT, and re* ellssolveal In hydree 
<4ik>rie acid (1 :l) Amnaeiiia is aelek'el, the jire- 
ejpitate*ei aluminium llMeivel oi)' ami Ignlte'd in a 
we'lgheel idallmim erm-ibk* q'la* Ireai and zirconium 
e>n Hie filter are dissolveal in sulphuric acid 
(1 :3), a satiirat(‘d seilutlon of dlsodliim pbeisphate* 
addeel, then ammonia till a jere'cjpitate starts te» 
form. After standing some* lieairs the precipitate Is 
filtered off and Ignited in a w(*iglied crucible. It 
is then evafKirate'd with .sulphuric and hydrofluoric 
acid till fumes of sulphur trloxlde appear, In order 
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to remove Hlllca. The zirconium i>Iio«phate la Mien 
Altered off and Ij^nlted to a conataut weight. For 
aluminium in plain hPh*! Ilie procf'dure Ih the same 
iiH iK^fore unlll after ixToAldaMon. Hydrochloric 
acid (1 :1) IH then added uial the aluminium Altered 
off and washed with amnioiduni nitrate, re-dis- 
KOlved In hot hydro<‘h]orI<‘ acldd ;i>and pnHdpitated 
with ammonia, then ignited in a platinum crucihle. 
For (he deteimination of ('hromium and vanadium, 

.*) grniH, of the st(H‘l is dissoIv<‘d in Hul])huric acid 
d and the Insolnhle n‘Ni<ine uaslnHl off. 

d'/ie tiiNo* pa/M r Is Ineln(‘ra(<‘d, the ash dissolved In 
(‘oneent rated iiydi'oehloric a<'id, evaiwnated with 
si/Ipinii'h' acid d d), and a<ld(‘d to the original 
soliilioii. 'I'liis is dlliiled and ammonia added till 
a black precipitate forms, Altered, the iirecipltate 
re-dlssoIv(‘d in snlpliurlc acid d :a) and pour<‘d on 
tJi(‘ original insolubic^ residiuc The mixture is 
licat(Mi, tnaited with nitrle acid (1:20), and 
peiinanganate added till a brown i»reclpltate of 
manganew* oxide forms. Tlie solution is boiled, 
lllteriMl, and elirondum and vanadium d<‘terniin<‘d 
as usual with f(‘rricyanid<' as int«‘rnal indi<'ator. 
Tables ar(‘ given sliowing ivsults obtaimsl by the 
iiKdhod on known steads. Tli(‘ metbo<) ^^ill pi<dmbl\ 
anHwer for titanium and t.antalum ami small 
amounts of coi>[M*r and iilck<d. T II Hu. 

Phonphurus; Kstumtuni 0/ ia />/(sYacr oy 

tnngHti'n. <?. \\\ (iray and J. Smith. Iron and 
Slc<‘l Inst., Ma>, 1011), [ Advamv < opy. | 1 pages. 

In the <leterminallon of |»bosphorns in pr(‘sence of 
tungsten low results are fnsjucnlly not(‘d. In 
nadliods in whieli tungstic aeld is s<‘parated I)\ 
<‘va|M)ratlng to dryness witii iiydroclilerie aeld .a 
la rg(' amount of phosi>horiis is priaijAtated with tlu‘ 
limgstle acid as pliosphotungslle aei*! and so (‘seapes 
<le(ermlnatlon. The authors have devised a method 
of (‘stimatliig phosphorus In terro-tungsten, tung- 
sten powder, and tungst(‘u oiv wliiel\ lias proved 
accurate during some y(*ars of use. Two grins, 
of the iiowdered sample is I’usimI witli 10 grins, 
of a mixture of sodium earisuiale ami 

potassium nitrate in moleeular proportions 
in a platinum eruelble, the melt is dls- 

solv'Mi in tlu‘ least possllde (piantlty of Avater, 
Aller(‘d, and the residue washed fre(‘ from tungstates 
with Ixdling water containing a little ammonium 
nitrate. 'Pile residue is Ignited in llie (»rlginal 
eruelble, dissolved in liydroclilorle acid, ami the 
solution eva])orat(Ml to dryness. 'Pin* Altrat(‘ is 
1r(*at(Ml wllli 2t) e.c. of liydrochlorI<* acid and 2 e e. 
of liromine, ammonia is addeil until the precipitated 
lungstlt* acid Is dissolved, ami fluMi a furtlH*r ipian- 
tity equal to oiie fourtli of tlu‘ original volume of 
the liquid. 'Pile idiosphorus is tluai preeijntated I 
with magnesia mixture. 'Piils nu'ilnd may also Ix' ' 
used for estlmatinii «jf pho.sphorns in alloy steels I 
with sallsfaclory n-sults \V ' j 

i 

fnm (iH(l shil: Ht tnlhv nxitnujs lot oo/no; I 

. II. S Kawdoii. M. A (!rossman. and j 
A, Finn. (’hem. and Met Kii^ . mui. 20, | 
520- 5:17, 501-5J)2. (See this .!.. p.ip.i. ’:i;s\.) 

/ax(’ dilb'is from most imdals used for <oaiing iron 
and steel, as It alloys with the iron to sueii a degre(‘ 
lliat the (‘oating is ndallvely complex in structure. 
Pour slruetural layers are po.s.sihle in a <‘oatIng- 
an outer one of zlne with a small iHUcentage of 
iron in solid solution: a inatrlx of tlie outer layer 
wiili emlx'ddcil particles of a solid solution Of 
FoZn. with soim> zinc: a la>(‘r of this .<(did .volu- 
tion. and a duple .\ layer of Pe/ai. and FeZii,. Tliese 
structural variations were found in an iron wire 
whleli had IxXM) kejit In molten zinc for 4 hours. 
Nurl.ulons in tlie mlerostnicture of eomraerelal 
<‘aslings aiv considered. In hot-dipixMl material 


the thifckness of the layer of PeZn. Is the same f< 
thick and thin coats, the difference being In ti 
outer zlnc-rlch layer. The siructunil features < 
shenirdised coatingH are descTlbed and the impor 
anc-e of the nature and f*omix)sltlon of the zinc-dm 
mixtures discussed. The variations in spinye 
coatings are of mechanical origin. Plated zln 
coaf lugs a re essentia lly of pure zinc, Measiiremenl 
are given showing the A'ariation In thickness tliai 
may exist on irregularly slia[x*d jiieces or even 01 
ijat surfaces. I]IectroIytl(‘ copjxn* coatings are als< 
dlscu.sseil. All coatings aAord mechanical prote<’- 
tlon; zinc also i>rolects from corrosion in a chemical 
Avay. A diagram construcfetl from c.m.f mcasuri*- 
meiits of the system Zn- A/20ZnSO,~- Fe-Zn allo\s 
sliows that all the alloys Ixdiave towards iion in the 
same gtuieral way as pure zine. (’outings having 
exees.s of Fe-Zn alloys whi(‘h liave a lower ixjteii- 
tial difference with iron should hav(‘ a longer llf(‘ 
but they are relatively brittle and hard. The piv- 
l>arnt ion of the surface liefore < oating and the 
accompanying effects on tlie mei'lianical proixulies 
of steel are discii.ssed. Tim advantages and disad- 
vantages of iiickllng are given. Fleetrolytic chain- 
ing slioiihl Im‘ i‘ffecled at the aiwxle. A liiidiography 
is given nndm’ tlic headings eori’osion, microstrnc- 
tiire, methods of coating, pickling, and imdliods of 
testing coalings -'P, H. ]{u. 


//a/ (/irood liir itils; Plntatiuii r I'pn hnt nts with . 

b. F. IIawh>.\ and O. (’. Kalslon. (’iicni ami 
Met. Fng., lOlJ), 20, 5S(t~ 587. 

'PiiK crude liardwood dlsllllalhm products -wood oH. 
licavy tar, ami dissolved lar Avere found to [m 
lM*ll*‘r Aotalion oils tliaii distilled beav.\ oil obtained 
I>.v fnrllKM* <lislillalion of tlie Imavy lar. A lioav.A 
oil fioin crud(‘ wood alcolnd storage* tanks and a 
liglil oil from Avood .alcoliol relinlng wme* not as 
good as llu* tars and wood edi. Pitcli dissolved in 
s<dvents of low flotation value* added eonsldorably 
to the Aotalion valm* of llu* S(dv<*nts. but did not 
give an oil compaiabic wiili \\m tar from whieli 
tlu* idlcli was pi(*|)ared. Fxpcrim(*nlM to (h*l(*rmin(* 
hoAv mucli pifeli Is n(‘e‘(*ssary to give* a maximum 
Aolation value* ga\e* iiidc'-isive* ivsulls, but (‘I’lielf^ 
sedtlcd lar was superior to IIk* distillate* u]» to 
2A0^’ (' l{(*nioval of alkali-soluliTc malciial sc(‘iiis t<> 
im)»ro\(* file* value oi tlu* oil for Aotalion purpose*s. 
lte*sults ol)tain(‘d in comme*reial piaiil tests witii 
hardwooil oil .mel crude s(>lll<‘d tai*s were* ve'iy salls- 
faetory In tlu* lre*atm('nl of soiia* oix's and e'ompareel 
tavourably with tliose* obtaiia'd I’l'om Hk* use of ])iiu* 
oil aiai ere*oso((‘.- q'. n. i>,a. 


Sintnimj :mr rrsKlin,^. K. Sloek. (’li(‘m and Med 
Fng., IDIJ), 20, 525 .52S. 

To recover values from zine ix'tort re'sidues these* 
aree-linkeivel in Iiesips, pioeiueiiig an exe(*llen( porous 
l)last-furnae*e materieil, with ne> fuel eellier than the* 
excvss eariion remaining afle'r distillation. The* 
residue's are se*Ie'eleMl so that tlie ivsultlug sintei' 
shall have a leael e*omeiil as iiiiieli aboxa* 5df, us 
possible. Aiialy.se*s of typical re*slelue*s and clinker 
are given, also an ave'iage me'talliirgie-al lealaiiee* 
s!u*el ov('r 2 ye*ars. In buileling the edinkeriiig be*ds 
a se*ries of uir elianne*ls is made* with Ioo.se bricks 
on a e*are*lnlly le*v{*ll(*el are'a, and coaise* wex)el is 
(h*posile*d in tlie valh'ys Ix'twce'U the eliannels. A 
la.ve'r e>f hot <*oals is llie*n aelelesl anet tlie^ lie'aps are* 
built up vvllli the* residue's. Tlie Ares are* klneilexl 
by admit ting air from a 2t)-in. main, aiiel the eoin- 
Imslion extends tlireuigli the mass. l)epre*sslmis are 
ke'pt leve*l I>y aehliiig more residue*, aiiel the total in 
erne lie*ai) memnts up to 500 or P»00 tons. At llu* 
emel of the e)|K*ration, lasting alxiiit a month, the 
pile* is sprinkled with Avaler for 2 elays. It is bre)ken 
np Avith dynamite and niewed wllh pick and shovel, 
the'ii loaeied by a crane. The plant consists of 17 
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kllus, with an output of 2100 tons of oliiikor 
monthly. Tlie daily cost amounts tf> 1-5 dollars \wt 
ton. A low-pressure blast has proved btHter than 
a smaller quantity of air at lilpher pres.suiv. For 
siK\*e8sful working the jiir channels must m»t l)e ti>o 
far apart.— T. II. Hn. 

iifiHium iintl orrmnnium : Kxhatiion oj fmm 

unc oxide. H. Fog>: and (\ .lames. .1. Amcr. 
Fhein. Soc.. lOlh. 41 , it47— tMl). 


off. These were dissolved in hydroclilorlc add ami 
an excess of so<iium hydroxide added, 'riie soluthai 
was then ehvtrolysed by a cunvnt of V5nmpH., 
USI14: idatinuni elwtriKles. The jralHum deimsittHl 
on the <'athcM]e in sliIiiliiK jdohulos whldi dropinMl 
off as ilicy Ixvanic laixer. When no luoiv Kalliuin 
was deixisited th(‘ solution was imiired off and the 
metal ashed st'veral tline.s with water and tln‘ 
Kdolmles then united t»y tlie addition of a few droj»s 
of coiK^Mit rated liydrodiiorlc add J. F. S. 


SoMh zinc ores coinain smaJl amouuls of rnianimu 
and gallium, and thesi* n»‘tals Indiig les.s \olaliIe 
remain in the retorts when tlu‘ zlne distils. Tlie 
retort ix^sldiies furnlsli a good sonnv for the 
eleineiils gallium and gcrmaniiiin, althoiigli the 
amounts obtainable vary eiiorinoiislx : for example, 
100 11). of ono sample g.ave S gnus, of pure gallium, 
whilst a second sample of 2(H) lb. yiehled only the 
merest lra(‘e; the .amount of gm-manlum In the tw(» 
samples as a lino.st iilentleal One kilo, of theoxidi* 
prepared from the zlne n^sidues was dls.'^olved in 
24(M) e.e. of eoinnierdal li.\dnu‘hlorie add, a lltll(‘ 
IMilasslum chlorate added, and the liquid distilled. 
Two fractions were (adUrled, n:., up to 121^0 
(thenuoim‘t<‘r in liquid), and j:tj^-140° (^ ; the 
Jattm* contained praetleally tin* whole of th<‘ ger 
manium. The distillates were sjiturateii with hvdro- 
gen sulphide and the white germanium sulphide 
tillered off. The Ihpild l(‘ft in tin* flask was diluted 
with a ll(r(‘ of wat(‘r and l(‘ad ehloiidi' allowial t<» 
settle. q'he ('hair liquid was deeanl<‘d from tin* 
s<Mllm<‘nt )ind tnaitfal witl) amm-mla until a slight 
permanent ru'eeipitate was foime<l, mdallie zlm* 
was added, and tli<‘ w’hole digevhd at tin* boiling 
point for s<‘veral hours. The i)reei|»ilaf Ion was eoie 
sid(*r<‘(l (‘<miph‘te wlu'u a poition of the su)KM’natant 
ll(|uld gave a preelpitale of basic zinc <hIorhle oii 
dilution. Tli(‘ preeii»itat<Hl iiaMals and basic salts 
were tllteiaal off and tiu* lilt rati' examined siM'ctro 
seopieally to asivrtaln that all the gallium had Ixam 
preeipitated, 'l\m such pre<*li»llates, eorrespouding 
to ,'{0 kilos, of the zhe* oxide, were united, dissolved 
111 hydroelilorie add with the .aid of a little imtas- 
sium chlorate, holled, and lead chloride allow'ed to 
separati'. ddds was removial and lh<‘ solution satnr 
ated with hydrogen sulphide, 'riii* predi)ilate was 
lilteri'd off and the till rate hoiliai, iieiit ralisial with 
dilute ammonia until a ]K*rmanenl prerli^tale Inst 
formed, and again digested with y4ne at the honing 
point. Wlmn the sidulion had Ix'eonu* basic It was 
iMUired from the predpltati', diluted, and jillered. 
Tlie oi»eratiou wa»s reiK\ale<l wllli tlie tiltrate until 
the basic pri'dpilale (‘latsid to show' a gallluiii 
spectrum. 4’he jueeipltates imxu’ in galllnin w'cre 
addl'd to tlui.se obtained from the enide zini- 
chloride. 'The precipitates rich in gallium were 
ag.'iin dis.solved in hydroehloiie add, the solution 
nearly neutra list'd, saturated witli hvdtngeii .sui 
phide, and lilteriMl. Tlie tiltrate was heated with 
ammonium dilorlde, made alkalijie )o litmus with 
ammonia, and boiled until just add. A gelatinous 
]U‘edpltale, eoiisistlug of gnllium, aluminium, .and 
iron hydroxides, was filtered off and wadied. Kiom 
1«H) Ih. of crude zinc oxide 00 gnus, of the mixture 
of li.vdroxidi'H was ohtniiiis]. This w'us dissolved 
in the njinimiiin quantity of hydrochloric add. 
diluted with water and iienriv neulrallmd with 
sodium hydroxide. After the addition of n little 
formic add the liquid w’as treated with aii excess 
of sodium formate, the preelpitale tilteri'd off and 
thoroughly wmshed to ensure the complete removal 
of zlne. The precipitate and filter |)aiH*r were ]»Iaeed 
in wnl.er in a oassi'role, saturated wifii hydrogen 
sulphide and digested with cold 1% hydriK'hlorie 
acid. The insoluble tin and cadmium sulphides w^ere 
removed by till mtion. The filtrate was made slightly 
alkaline with ammonia, holled until slightly acid, 
and the gallium and alundninm liydroxldes fllb ml 


I onuilmHi : Tinitwent of - - /o,- rrcovvrif of hatf 

inul ranudiiifu J. F. Fonle\. (iieiu. and Mi'l 
ihig., imn. 20. rd i ois 

1 iiK ore used w'.’is in tIu' foruj of eonet'iil rales 
coiishsilng l.iigi'ly of v.iuadlniti' ;md quartz aiul 
nmtalnlng Pho .V!\s<v. „ud \\{)^ 12<l0%. i'ho con- 
«'entrate was fluxed and )e<luc('d‘ w It h enustle H«»da, 
so<l;i ash and < haivoal To obtain the highest oxId<‘ 

0 vanadium tlie slag was heat<‘,l or a small amoiinl 

01 a suitable oxhlislng .i^-oni (ultivl was addl'd after 
the removal of the lead (’iiusth* s<'da was found 
more ellK kmt than soda ash in n'lidering iht' \ana- 
<lium water soluhle. i’lu' pivoipitjil lim »)f vanadium 
Irom alkallno .soluiloii was ivadily oflVeted wilh 
slakeil lime, the ivsullin^ prodiiels Ix'ing prad leallv 
live from inoI> hih'iuim J’iu' liighi'st graile of 
enleium vanadate that could hc' obtained, conslsli'iit 
with a saiisf.K'tory iveovery. was about Itl'V, v.'ina- 
dium |M‘utoxi(h‘. It was iisi'd dinM'lIy in fla* eleefrir 
furimee for llu' preparation <d* rerro^';lnadinm wilh 
sat islaetory it'sults, 'i4a' gnule of ealcluiii vana 
<Iat(' was slightly improved by Igniting llu' first 
pnxluet and using .igaiii for pivelpilatlng a ih'W 
lot of JilkaliiH' soliili.ai .\M atfeinj)! was made to 
obtain flu' vanadium .is o\Ide by m'lil rnllsing the 
solution with exei'ss (»f acid ami evaporating to 
dr.MU'ss, Iml the im'lhod pr<t\i'd too (‘xik'nsive. liie 
ns'lhod finally adopted was to pieelpltali' lh(' vana- 
dium j)enl<^)\ide by ImiUng in acid sidution* pre- 
ferably sulphnrie acid Trouble wilh silica was 
avoldeil by dibit lug the alkaline solution and adding 
to th<‘ aei<l. An exiK'riment ,vas made to di'lermlne 
tin* m'ldil,\ most favouralile tor tIu' formation of 
pyrovanadh* .'leld. \\ hi'ii an alkaline solution 
ohtaiiK'd by leaching llu‘ slag fiom th<* fusion w'fls 
nsi'd, trouble was exjx'j'h jieed du<' to the pn'simcH' 
of m<d>hdemim Hy pr('ei|>il ding tin* vaimdlum 
from an a Ika liiH' solul ion \Niih linu' llu* molybdenum 
Is <‘limlnale<l ; tlie most satisfactory acidity is 
ia'ob.ibl.N about (Hi A. 'I’ho results showed Ho lo’iK)^^^ 
vanadium ivutoxido in ilu' na.il iiroduet. An e.slV- 
male is mnd»' of the costs of the In'alineiil wiilcb 
iiidieatc* that it shouM lu' a suceessful eommerehil 
nmlertnklng.—T. II. liu. 

\irlals: l*r(Krs^ for (vlruiliini 0 / - . If, 

l/)hiinmu. Elelti'oclK'm. Zi'ils., IblS, 25. intl 107 
(iiein Zeiitr.. l‘)10, 90, 11^, o7 S 
In ord<*r to ('xirael [uire metal in one opf'raflon, 
ehemi<*a! re<lu<‘tifm is combined with e('nl rifiigal 
force. For melting tungshn by this melhofi the 
author has ik'slgju'd an ('leel rie furnace that can 
Im* u.s<‘d as a eimt rlfiigi'. II. Ihi. 

Metallic HulphtdeH ; Hed m lhoi o) 1)1/ ahnnitiiinn. 

X. I'arravano and P Agostini. <;azz. (’him IlaJ , 
1010, 49 , 1.. 10.’! ll.'^i 

Thk snIphhU's. PhS, Cu^S. SnS. CdS ZnS, 

Ag^S, Ill.S^. XiS. and CoS, aic all )arg»*ly and some 
<-omf)lefeIy desulphuilsi'd by molten aluminium. 
(See also J (Ok'Hi Soe . .Vug , 1010 ) T. IT. P. 

das laa'iks Kl('ldjier and Katz Sm* XlXn, 


This Journal Jum' .’{0, 1010, p, 4]9 a, 
col. 1. line 0 from lop, for “Wardson” read 
“ Davidson.” 
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Mlcro-unalysh. Strebiii^fer jmd Hadibewr. i^ee 
XXIU. 

/rtm, fi/rrl (uhI .stui 'uil nn tuf ctittuif/s; I* t nation 

of Jor hot hiiunrtfutf/ f><‘nlsch-Lu-\(‘iiiburg- 
Im'Im* /{(‘igNN(‘rKs II ll(i((cii-A.-(i . Horhiiin. (bT. 
r.ii. :'.ii,i!s. 27 1 1*^ 

Tut (Miftirigs ;iic lirMird In a ((*ini)(*i M t HIT .suilablt* I 
for l»ri(|ii(‘lling in n r»‘dii<iiig almosj»lH‘H‘ in a rotary I 
fiirn/Kv, In ilio.x iiiovt* in coiinfiT-current lo 

coiiihiislion ga.<»*s Willi increasing teinperalure [ 
rediiciion of lla* o\.\g(>n and o\.\gen eoiniMHinds of 
lh(‘ iiH'lals Inst taUes- |)lac(* At iiighiM* leniiM‘ral nros 
lilt* i(*diiclng gast's adlM*re lo tin* surface of tlie 
cnitings, ami [irotcct tli(‘ni againsi oxidation on rc 
iiioMil frtaii llie fiii'iiact*. - 'P. II lUl 


meeUt gas admitted through valved fiassages and 
porta and the burning mixture iiasses over the 
soaking, Intermediate, and charging hearths in 
succession. In order to deflect the flames directly on 
lo the billets the roof of the furnact^ is stepped. 
The regenerator is fitfetl wltli cleaning doors which 
also s(M‘ve as exfdosiou doors. -B. M. V. 


Hi’ut tmi cJiUfnhci H Jot um- in heal Ircuhucni of 
tnrtals. ,1. S. Thomiison, (’oveiilry. Eng. l‘at. 

127, 7r>;;, 2.7.1s. (Appi. lo.soT/is.) 

A (ONTAiNKii for articles to Ih‘ heated in a noJi- 
oxidising atmosphere is made of an alloy of Ni 0?h, 
t’r 201, Ft‘ 10-58, Si 1-27, and Mn 0-2%. A form 
of furnac-e using an inner container made of the 
alios, anti gas heating, is dt'seribtMl.- J». M. Y. 


(ins j anuuvs , Itviicnt iulnr ot icon / h- tain r fot 

healinij or mvltniq mvlah E W lljir\c> (ias 
Eiirna<‘t* (’o., lild., and E. W*. llMr\e>, London 
Eng. I’nl. 127,1S1. is.io.is. (Ai»|i| 17.0r.s/is > 

'I’o restore full (‘l!l(-U‘ncy afU‘r lecharging a rcgt*nera 
live or i‘eeniK*ial Ive gas furnaee. air or air enrlehtsl 
with oxygen is forci*d Ihroiigli tlu* regenerator or 
rmiperator from .1 siM*eial!} adapted turnover 
valve, or a eomimsi ibie gas of Idgh ealoritic vulut* 
frts‘ from hydrogen and eaiiion dioxide is Inlnc 
dueed Into I In* piodiicer gas, during and f<»r some 
I Imt* afler i-Iiarging. 'P H lUi 


\h tiithn(fi( (it A. (I. I*d<»x;ini. Jamdoii. 

From Slalillimi'iU i '• lilak ** Ing. A I'oiieliain, 
'Purin, I<al\. Liig Pal 127,200. 22.12 is (AppI 
21.5t2/lS ' 

d’liK furna<-e consists <d a casing enclosing a crncilih* 
(-onlalning a pmlion <d’ the material to Im* Irealed, 
and a movable head sliding on eolumns on the under- 
frame and containing a ( lianilu*!* for rei-ehing olli<‘r 
material; lids ehamlM*r eommnnh-ales wilh tin* 
erueible llirougli an op^'uing \Nliich can Im* clo.sed by 
a plug. dMie b(*ad is comu*cie<l with a washing 
.scrublH*r for iec(‘iving vaporist'd impuriti(‘s and 
foreign malter, and may also be e<mneeled with a 
safety .siphon lor maliilalnlng an\ <h‘sirt‘<l pnxssme 
in the enielble. 'Pile easing of tiu* enieibh* can be 
rocked for tei'uiing 'P 11 Ku 


t’lirfoncK 1. CiOftintiiHi^ j /<o tunliHO nu/ot''. 

slabs, hat,s, efr L .1 \v Uieliards. 

(ilasgow. ami W Kaiu*, Pori Talbot Eng P.'il 

127,720, PJ li IS I Appl 0n2S/tS i 

Tm; material is healed in lliioe lor l\tMi .M‘paiale 
stages on llu* •• eliarging.” *• inlennediale.'’ and 
soaking heaiibs r«‘<^|K‘( li\el\ loron ilie lasi two 
only), cold bilh*l^ In'ing inislu‘d in al I be lop emi 
of the eliarging lM*arlb as liol billt*ls are w lllidr.-nvn 
from the soaking li(‘arlh 'Phe lir.st \\\o hearlh.s 
aiv slightly sloping (in (he dln*clion (d' Ir.ivel td lli • 
billets) and are ])rovl(h‘<l x\ith .skid idpes. and ilie 
burnt gases can Ik* lt*d away (lo I he legeneralor) 
throiigli iM>]'ls situalt*tl at (In* eliarging (*ml and also 
lH‘twt‘en lilt* (-barging ami inlermediaP* ht'arlhs, 
('ilher or both s(‘ls Iviiig used. From these p(»rts 
(he burnt gases art* led away by side lines and pa.ss 
twice horizontally llirongh :\ tubular regeiu*iator 
sltiiattMl under the liearllis. thence to a ehlmm'x . 
Air for combust ion is preheated by passing seveial 
times vertically t>V(*r the regenerator tubes, then 
through (lueforably IlirtHd passages .siluated 
lK*tween (he regeueralor and liearths and lH*twtHm 
the waste gas side passages. In a mixing chaiulKu* 
.lust bej'oiul the end of Iht* .soaking hearth the air 


I'linKOis Jot a.sc /// n iidcring nirtal articles iioU' 
itsutisablf. W, (k A. Matt* and ('. J. Kourke, 
Maiichesler. Eng. I'al. 127,781, lO.ll.lS. (Appl 
IS.siO/lS.i 

'Pm- fiirn.m* lias a melallie floor plalc lieiieaih 
whleh a series (d* Biin.sc*n iairners is arranged, and 
a melallie doini* jilalt*. the side walls being id 
rt*fruetory matt*rial. An outer easing of rtifractor^ 
malerial leaves a eomiflete annular path round the 
furnaet* for Hit* hot gases, Ihe furnaee being clo.sed 
.-il opposILi* ends by sliding doors. Tlit^ articles to 
be li-eal(*d are arrang(*d on a tray wldcTi is moved 
from a .seiies ot rollers on (o a similar s<*ri(‘s inside 
Ihe fnriiaet*. and after ti(*almi‘nt on to a lliird 
senes at Die oilier end. T. II Pii, 


runiULis j(n the heal livalitivut oj metal bats, 
tabes, rods, aad tAher artieles. (libl>ous Bros., 
LItl.. Lower Lornal, and M. Timmins, Dudit'y. 
Eng. Pal. 128,001, 12.(1.18. (Appl. 0720/18 ) 

A M'liNUK provided with a hinged floor oiieuiug 
downwards, so liiat tin- (‘onlents can l>e quickly 
diseliarged into a quenching ba(Ji 


J''a)naees, {Temjtot at [j teitaits ht\ open hearth and 
tihi . J. (). (Jiiggs, Pt'oria, 111., IJ.S.A. Eni; 
Pat 127,785, 2;: 12.18 (Appl. 21,5.50/18.) 

'Po avoiil liaving to cool down a fiirimee and ils 
charge when a wall neetls repairing, shields adapted 
to slidi* tiown from above bt*l\\et‘ii tlu? backstays oi 
tlu* furnace are provided Tiio .shields are iaiK'd 
willi It* fra dory malerial and are jirovidod with 
sliding and liiiigcd wings (hat can be iinfohlt'd 
lH‘hind tlu* biieksla.vs afler Ilie main sliit'ld is iii 
position. I bus compldely .scrt*t‘iiing from tlie heal 
any pail of llu* wall of Ihe furnace and eimbliiu: 
Ilie wall to bt* n'bnill during tlu* course of a 
“ heal " if n(*(*(‘ssary. ~B. M V, 


lilasi jatttave p. II. Binglmm, Loudon. P.S. l\il 
1.20;i,1.55. (>5 10. Al»pl., 1 S.18. 

Tin fnrnatK* gas paH.st‘s (lirongli an outlet channel. 
Is (KMded 111 a lu*al Inten-lmnger and then pa.sses 
threngh ;i tins} (*x(raelor. The air blast is lieated 
b.\ a hot stt)\t‘ fed by a iiortion of the cooled furnace 
g;is, and then j)asst‘s into a siipplv chaiiuel. 

- T. H. Bu. 


lUast-Jtu itat V. ,T. Kennetlv, Pittsburgh, Pa. U.S, 
Pat. 1.202.011. 20.5.10. Appl., 15.3.18. 

A ai-AsT-Fi uxACK Is iirovitlctl with several uptake 
pilK's exteiuling above the top of the furnaet* 
pr<H>er, the iqiiier ends of these pipes having 
restricted discharge openings communicating with 
the loi> of a downcomer pii^e.— J. H. L. 
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P urometers for measuring temperatureft of fHolten 
nOH-ferfVus metals, J. E. Klevits, and Kynoi'h, 
Ltd., Blrrainghnni. En^. Pat. 127, .VM, 

(Api)l. 2H31/19.) 

A THKHMi)-<X)rpi K is i‘Uc*lose<l in a i>iotiH‘ii\e shvatli 
Diado ot' a non-corrosive alloy, I lie sheath lM‘lnir 
I'tHlucwl to a minimum practicable tliickncss at the 
end, which is h\od in clost^ contact with the hot 
junction, so that rapid imlicatioiis of lemp*‘rature 
arc* ohtalni*^!. T H. J5u 

J.rad and zinc: Pinrc>is fot n tract ion oj fiom 

their ores F. lO. Flmorc, IIomucku*. Herts 
Enjj. Pal. 127,(111. cAppN. S.'I.U. and 

IL.W, 7S.17 1 

Lum and zinc sulphide' ores, concviitratcs, are 
treatc'd with stionij suli>huric acid at about 100*^ (\. 
and the* lc‘ad sulphate* form<*d is dissolvc*d with hot 
strong solution of sodium chloride and sc‘paralc*d 
fmm the unatlack<*<l zinc sulphide*, the solution 
iK'ini? cocdc'd to jirodu<-«* a i>ar(lal cryslaliisation of 
tile lc*ad salt. .Mtc'inat ivc*ly, the* ore* is h(*ated with 
a slroim .seclulioii of soelium e hloridc e»r e>the‘r suit- 
;ibl(* halogen salt, to which a sufliclent ciuantity of 
sulphuric or hydres'lileiric acid or alkali liisulphate* 
is addc*d. 'riie* le'ud sulphate* is smeltc*d with lead 
sulphide (e) eebtain me'tallic le*ad, any chloride lU'ee 
duc^d lK*ing tirst e‘e)nve*rte‘d into the sulphate*. It 
is sonu*time*s pre'fe*rahle to tre*at enie* portion of the 
e»iv with siremg and anedhe'r with WH*ak sulphuric 
acid and to pass the* sulphur dioxiele* from the lirst 
eijn'ration into tlie* see-ond mi.xlur*', whle'h e*\oIve*s 
hydrogen sulphide*. Alt<*rnat ive'ly the lalle*r gas 
may Ik* usc'd to make* ie*ad sulpliide* frenn the* soluble 
le'ael e'ompounds. T. II Bu. 

Metals: 1 mprcqnat mil and coatinq - nith othci 
metals. A. <\ Hyde*, l/melein, A. .hide, and Beiliss 
and Morconi, I (d . Uirmingham Eng. Pat 
127, (>hl, 17..”i 17 (Appl. 7120/17 » Addition te> 
i2r».(;;;o, 2.10 10 (tins .1 , uno, 122 

■V couK e)f nie'tal or alloy of re'la(ivel\ high me'lting 
|>oint {e.q , ste'e*!) is e'eiate'd wltli a meerc fusible* 
iiK'lal or allov (e q.. <opper), and he'alcd te> a le‘m- 
pcrateire' at or just abovi* ilu* fusing point of the* 
<‘«>atlng metal in an at inosplierc of hydrogen eer 
carlKin memoxide for a time suflieiemt te» e'mihle* 
the* cejating metal to inipi'cgnate* the* core* subslan- 
lially tlirouglienit . In some cases the e'oating metal 
IS e>nly aj»pli<'<l to nm* or more* fae^e's eef the c'ore*. 
'L'lic re'sulting comjaesiie me'tai ma> Ik* hiialJy sub- 
ie-et'-el to a di'awing 01 ('(|niv.ile*nl operation. 

T. H. Bu. 

Reffa(lofi/ metals and thin alloqs: 'I'l eat meat of 
W. B e’l.irke*. Eiilie'lei. and The* Edison 
Swan Elcctrie* ('e>. Ltd., London. Eng. l»at 
i27,7(is, :;1 r, is (Appl P02s/is.) 

Bods or oilier arlie-le's of ehromium, nie‘ke'1, and 
ceibalt, or the'ir allo>s aiv imme*rse‘d in fnse*d .ilkali 
c.vaiildc and hcate*(l to a teunjicrat ure* bctw'cen 7.o0° 
and S.50^ C. By this ine'ans the* alleiys are* nnimaled 
and the surfae-e's freed from se-ale*, and the life of 
dies ustMl in working the metals is there*f»v e*on- 
siderably increase*el. -T. 11. Bu. 

Pasti.njs and other metal articles: Process for 

rendering non-porous to water and other 

fluids. F. (\ Lc'a, Birmingham. Eng. Pat. 

127,772, 9.11.1.S. (Appl. 14,(Ki2/18.) 

Articles of aluminium or Us alloys and other 
IKirous metals are made Impervious to fluids by 
immersion in a solution of sodium silicate (water- 
glass) with or without the addition of sodium 
hydroxide, or by subjecting them to the solution 
under pressure. An Insoluble deposit is formed in 
the pores.—- T. H. Bu. 


Minemls: Flotation of . C. L. Perkins. Plits- 

bui-gh. Pa.. Assignor to Metals Keenwery e'e., .\V>v 
York. r.S. Pat. l,;i02.9(m, il.n.Bl. Appl.. 12 10.17. 

A sM\i.i aiiiouul e»f epiliioline is adde*el lo the* 
mineral pulp and the* ml\tun* suhje'e‘te^d to a flota- 
tion oiM*r;ltioii 'I' li. Bu. 


Foneeni rati s : Ptoeess of treating [ai/ulomvraiing] 
\V <f. Swart. Duluth. Mimi., and B. G. 
Klugh, Aiiiiiston. Ala F.S. Pat. 1,202, *111, 

I.'LVIO Appl . IT 11.17. 

Fe H. ;iiu] iiietallltcMMis parfich's (ore* tKinevnt rates) 
are iiilxod with w.mIci to obt;iiii a fluid ml.xture, the 
cvevss water is then removed, .iiiel (he* mixture 
!iggloiii<‘rat<‘d. T II Bu. 


\letallnrqieal punts'^ \l\o<i,sfinq sulphide ene.'C.J 
!•. M. Malseh .iml e‘ 11 (lllson. ,\*-signors lo Soc 
.Me‘talurjle*a ( hlh'iia (’uin’iim, Valparaiso, Fhiie. 
r.S. Bat. 1.20:5.701, L'l.YP.i. Appl , 7.11.10. 

In the* roasting of .suli>hide* ore's, nitrate's or other 
oxidi.slng agent s in solid ion an* hil rodiu*e*d Into a 
zone* whe're* the ron.sting is ,sonu*what aelvaiiee'd 
Sulphur dioxide* Is ihe‘re*by oxIdise‘il to sulpliiiiTe* 
acid. Avhicli re‘aels with the* roa steal ore* lo form snl 
ph lie's of the* me'tals pre'se'iil 'Pile* snlphafe's Jirc 
re‘me>ve‘el by le'aehilig ailei the* me'tals Jire'clpltate'el 
from seelutlem 2’ II Bu 


das lot enttinq and ueldinq purposes. Process of 
ireldinq. ,1. Han is, Eake'W’eioel, Ohio. U.S. Pals, 
mi l.:;o:t,SlM aiiei (a) 1.202, S02, 20.5.10 Appl., 
( M 7.0.17, (HI 17 5.18. 

(\) A Mix’ll UK ed liydroge'ii and 10'^^’;, hy volume* of 
.•ice't yle'iie*. witli siibsl a id la ll\ pure o\yge‘ii. (a) A 
eeellle jil (l.iilie* pio<lu<*e‘d b> the' eennhUHlIoil of ft mix- 
ture* of li.\ eireege ii. siihsi a lit hi ll.\ pure* oxygen, and a 
gas e.ipjible* e»f imparting visibility lo the flame Is 
elir<*< le*el on te» tlie* liie*lals tei 1 m* we'ldod. Tile gas 
has ji thiiiie le'iiipe'ral lire* liighe*r than that of 
h.\ elroge*ii. ami preMlme's a flame* e*nv(*le)p(‘ that prei- 
te‘<tsllle* Wedele'el me*la| fi'om oxielalietll. 'P. II. Bu. 


\//oq I; \/iimninnn III anmni |. J^. F. Veigt, 

Assignor te» Staneianl ('lie*mle*al (’e»., Washington, 
Ba. r.S. B.il. L;;0i.221, 20.5.10. Appl., H.2.1H. 

A srimxo ,Miel lough nllei> eemsistiiig e)f aluminium 
with a small proiMei t lem of uranium. 2\ H Bn. 


Ml tills, Mrihod of ufilisinq fuel in the treatment 
•M 11 (> Bre'aker. Wlnlhreip, Muss., 

Assigimr te> Ame*rican Ine-andcsce'nt H(*al, (/o., 
liie* . Boston. Mass F S. ]‘al 1.;501,25S, 20 5.10. 
Appl , 10 7 17. 

'Pmk fne‘1 is burnt unele*!* siieli (‘ondlilons that ne> 
fre'e* eixygeii re'iiiaiiiK ill the' proelints of combustion. 
'Pile* mat(*rial is he'alod b\ the* prexliiels of <*ombu8- 
lioii and is llie*ii aIlow<*d to eool in a cooling 
chambe*r lidee which it Is mene*d while* surroundeKl 
h.v the* produc ts of eombijsl i«)n. 'P. JI. Bu, 


Ores: Tieutinq fine I) S. Me-Atee*, Ne^w York, 

A.MKlgnor to Tlie Dorr Do. F.S. l»aj. 1,205,817, 
;5.(;.10. Appl , 1(5 S.IK. 

The Slime'S or sludge s jneKluced in metallurgical 
proci»ss<‘H In which one* of the ojH'ratlons is the 
sintering of fine ores, art* added to the hot product 
of n sintering machine In order simultaneously to 
dry the slimes and quench the hot product. 

--T. H. R. 
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MftaU: Fi'Oi^ctis of ejetracthif/ from silk'atvK. 

L. 1.. JaekHon, AHHi^nor to O. C. Homey, New 
York. i;.H. i'nt. :iAiAU. Ai)|>l., 28.fi.lt;. 

SiMcioi’s ijiiueniJw nij-xed \\iili alkali and water 
an* Hiil)j<*<'l<‘<l to )i(*a( aiid pre.^'^ure. the solution 
.separated, and tlie i<‘sjdue treated to ns'over tin* 

Jiea vier luetalN as solidde salK' T. ll ff. 


Lead; Extraction of . E. 8. Herglmul, Troll 

hilttan, Assignor to S. Hiildt, 8tockbolin, Sweden. 
U.S. Pat. 1,306,942, 17.6.19. Appl., 11.3.18. 

See Eng. Pat. 114,303 of 1918; this J., 1919, 78 a. 

Moulding powder etc. from waste lyes from cellu- 
lose manufacture. (I:*r. Pat. 311,291. See V. 


('af<l liif/x Jot ohtahiittg densr - . N. 

Itoii.sHikotr aial W. Konrhalov, I'el rogra<l. Her. 

I'ai i.i(;.i3. 

An elocIroina^Miel is tnoughi near to the surfa<‘e of 
the ni<‘lal and nialnlaiiual lh<*r(‘ during cooling. Ity ; 
this niean.s lla* roniiallon <d‘ Mow-lioles is prevented. 

- T. II. liu. . 

Mtiftutfu tot Kc pa rut Of l)onnersinaiklilltle, oImm- 
selileslselu* Klsen u. Kolil(‘nwerk(‘ A.H., llliahai- 
iMirg. Her l*al. 2S.11.H;. 

A eoN\hYiN<i Indt earrU'S the material i»a.s| tin* iwjle 
laces of an alleinatel> i>ol.n-ise<l inagruM. 'Pile 
conveying bell aiul ealeli bars an* eompoH<‘d of non- 
niagnetisabk* nialeiial, which lesnlts in etfichail 
conveying, good working, ami nn)U‘ complete con- 
<•(•111 rathjii <d' tile (tre. 'IMu* arrangement is such 
that Hie distamt* of Hie .siK‘eial charging Ixdt from 
the pole fact's and Ha' c<mvt‘ying Ix'lt Ik'couh's 
gradually simillc)- and Ha' etTect of tla* magia*l ixdt's , 
on tla* on* gradually grt'aler. It is possible t«» 
.s(‘paral(* ('lT('ctiv<'k\ an iron ort* which on account ot I 
tla* fua‘ia*ss <d’ grinding cannot be (h*att wltli on , 
known tyiM's of .s(*paral<»i 3'. II. lln. 

httn ttr strt I Matliod ttj IntthiK/ In. H. It 

.Marks, London. P'rom I'nltt'tl Slates .Vllo.\s Hoi 
porallon, Ni'W' York. Lug. Pal. 127,t>2l. 31.12 17. 
(Ai»1)1. 19,313/17.) 

Ski- P.S. Pal. 1,232,923 of VMS: this 191S, 127 \ 

Steel; Manujavtute ttj . H. Ih'ar, As.slgnor to | 
The Mirls St<‘el Ho., London. P.S. Pats, i 
1,304,916 -8, 27.r».P.t. Appl., ;i9.12.16. 

Sn: Eng. Pat.s, 121,463 .3 of 1916; this .1.. 1919, .371 \. | 

i 

Shift iiiilal. \Mil<l stfft laecd tnth “ staialetts " \ 
stfil.] A. E. Hilk'spir. London P.S. Pal. 
1,306,690, 17.t;.19. Appl., 31.7.18. 

Ski; Eng. 13ii. 11.3,730 of 1017; Hiis .1., 1918, 378 v. 

It on spongv ; Proet'ss /or t tattitfot mtng into 

solid iron. A. Sinding-Larsr'i), Vest re Aker, Nor 
way. P.S. Pat. 1,306,928, 17.6.19. Appl., 2L:kl7. i 
See Eng. Pat. 114,923 of 1917; this .L, 1918. 217 \. ' 

Alloy of iron, (itaniuin, and sit iron, and putrvss fto 
the production thereof. E. H. K. Marks. Loiulon 
From PTnlted Slates Allots Porporation, New 
York. Eng. Pat. 127.922, 31.12.17. tAi>pl. 

19,314/17.) 

See P.S. Pat. 1,260,037 of PdS; this ,).. 1018, .308 \. 

Alloys. The Hooper Ho., (Uevelaial, Ohio, P.S.A^ ■ 
Eng. Pat. 127,930, I0.4.1S. tApid. (KI97/18.1 Addi- 
tion to 113,239, 14.5.17. 

See P.S. Pal. 1,277,046 of 1918; this .L, 1918, 703 \. 


(he reduction apparatus. L. W. Hookl, lilruilng- 
ham. From P. J. MacDonald, Goffs. Cal., and 
H. L. Olafllu, jun., Los Angeles, Cal., U.S.A. Eng. 
Pat. 127,964, 7.6.18. (Appl. 9379/18.) 

See U.S. Pat. 1,264,832 of 1918; this J., 1918, 427 a. 


Electrolysis. U.S. Pat. 1,303,226. Sec XL 


Hardness of metals. Eng. Pat. 127,412. See XXII 1. 


XI.-ELECTRO.CHEMISTRY. 

I Ele(hie\ fnrnaec; (iranniar carbon resistaner 

for fusion point of coal ash and firebrick. C. 11. 
I.ovejoy. Pheiu. and Met. Eng., 1919, 20, 538. 

Till author <U‘serib(‘s a new’ furiiaet' with 
im))roveiiients to facilllale oiK‘i’ation and the 
replaet'ment of w’orn jiarls. The current is intro- 
duci'd from a 110 volt a.c. line to two circular 
wronghl iron lenninals brought Into close contact 
with the carbon by a s(*l-s('i‘ew. The central verti- 
cal tube is of aluiiduin, and the thickness of tin* 
column of granular carbon is r(‘strictcd In Its 
middle portion by a ring of alundnm cement. The 
test cones of coal ash and dextrin solution and the 
Segt'r cones aii' plac(‘d on a jdmiger and lowered 
\«*r\ slowl.\ Into the hot fnrnaei', Hn* t('miH‘niture 
of whlcli is raist‘d till the coal ash fuse's. For thi^ 
operation tin* furnace* w’ould last inelelinilely. It is 
;Hso nse'd for elelermining the fusion iioiiUs of lire- 
brle'k up to le‘mpe*ratnres <»f 1630°— 1730° (\ 'I'he 
e'.'ise of inlrodne'lng and removing the e*one'S is an 
advantage', anel it is iK>ssll)le to raise* or lowei’ the*m 
at an\ time' to Hie holte*sl le‘ve‘1.- T. 11. Ibi. 

Ttnipemtuit t>t an elettnnlt'i Hagenhae'h ami 
Langlx'ln. See Ha 

Pvih Ms. 

I’nrnaees; Eltetne — A. K White', Loinlem 
From Industrial Ele‘e*lrie Funiaei' Ho.. Hhicago. 
HI.. U.S.A. Eng. Pal. 127,131, 20 6.18, (Apjd. 
10,18.3/18.) 

An e‘le*e-trle fnrnae'e* ee>mpiises an oselllaliiig boel^e 
anel a tilling roof provkled with (un* e>r more ekn’ 
Irode's passing Ihremgh it, the reH>f being llfte'el 
from Hie boel.v for e-liargliig and re'e-hargiiig the 
furnae-e without elisturblng the I'lestrical eoiinee- 
Heuis. The roof is eomi>o.s(*el of refractory material 
surroimek'd by a bainl, wlileli is rlglelly eonu«cte*el 
with ami sup[)<u'te‘(l by a crane, by me*ans of which 
Hu* remf e'an be lifteel iHielily and Hlte'd through an 
angle <»f about 1,3°. Tw’o eleetrodes may Ik* sup- 
porli*el by adjacent anel parallel cranes, se) that 
w'lieii the* e-urreiil pa.ss-'s through the ekrlrodes lii 
serk*s, the Induelanee of the eiremlt through tin* 
erain*H is a minimum. An air-tight Je>int Is pr(»- 
vielesl lM*lw'e*eii the roof anel Hie furnace Ixxly, so as 
to force the* gas out of the furnace spout, w’liere*lu 
the gas tlms IrapiKHl In Hn* furnace* prevents tin* 
e'lit ranee* of air and eemsumptlon of the* ele‘ctro(k*s. 

-B. N. 


Euniaees; Kleetrie . T. Reunlelli, Turin, Italy. 

Eng. Pat. 127,438. 10.8.18 (Appl. 13,024/18.) 

The ele*etrie resistance furnace is of the type in 
which the main rt*siHtance element forms tlie fur- 
nace chamber, and the current is supplied to at 
least one of the poles of the element through a 
recessed part of low electric resistance, In the 



y<4. XXXVIU., No, 15,] 


Cl. XL-ELECTBO-CHEMISTBY. 54S . 


leeess of which a refractory luatcriul la place<l. A 
layer of high resistuuee material is InserltHi betw(‘eii 
the main resistance^ olement and the i>art tlirongh 
which the current Is siipi>li<Hl, for the purpost» of 
kK'alislng the developiiieni of lieat and ivgiilalliig 
tlic diffcr<*iu(‘ of i>otential In'tweeai I he poles of the j 
Inmace*.- r>. X. | 


Ftd'tifict ; Flntnt‘ [nutiiJlunju nl\ W K | 

>Ioon‘, IMilshnigh. I’a T.S. Pai 1 .:ih ' 
20 0 . 1 !). Ap|»l . 11.li.l7. I 

A MriAl,l.r)i(.ie\i fnniM<-<‘ li(‘a(e<l ele» | i Ieall\ coni j 
prises a iH'lort niounl<Ml on joekers, with traction I 
tollers supi»oiting the HK'kers and eari\\lng the ' 
entire weight of the furnace; inean.s ate provided ' 
for driving llie nM-kers to tilt the ftirnace. It. .\ i 


J'lfuuict : h'lattK - IL t; Weidenthal. I 

.VsHlgtatr to 'riit' JaiiK's II. H<‘rron ('u , Cleveland, 1 
Ohio. r.s. Pal. i,:;(H.i2r., 20.O I'.t. Appl., iti.n.is. ; 

'I'hk hath of the fnrriaee is surrenialed h\ a nuin i 
Ih'I’ of upright rt‘''lstan<-e idiniuMits reni«»\ahU‘ ind<‘- ! 
lK‘ndenLl.\ and arrangetl with tlndr Iowan- ends i 
n-stlng upon eontliietors. Otla-r conductors ai’c ; 
arranged to engage aial cejiin'ct tttgctla-r the- npiM-r i 
<>nds (*f tile n'sislanee eh-nu-nts. It. .\, I 


IHfi'fiic iHrlhini ftntKHis. .1 K. F S<*hmarje. ' 
llaiuhnrg (Jei Fat 'tin. Ml, I’.'ltilT I 

el('elrl<- fnriiaee is pro\ ided with np|H-r eh‘( 
t rt)des sihiM I t'<l above tia* hath and lo\\<‘i e|eetr<Hh‘s 
hnllt into tin* fnrii,ie<‘ walls and lining. 'I'lu- laltei ! 
are (d' iron or <»lher iia-taihe wIih-, cable or strips, j 
at ditlereiit levels, and, no pro\ision iH-lng nia<h* foi 
<-oiding, ar»‘ hnrnt out, when tin* furnau- is lirst I 
slnrt4-d ujt, ;is tar as a paitienlar tein|M‘ial uih- zoih-, ; 
th(' enrr^Mil la-ing lln-n (arrieil h.\ tin- in<-ande.seeiit ! 
lining, d'lie ftirnaees ma\ Ik- (-.\lernall.\ eoideil by | 
MM-ans of an air-l»l.<sl oi an air or oil |a<-k4‘t ■ 

F. II. K. 1 

Hh'i 1 1 U‘ j ini\n( VK : l‘nKrss hn ilnn f/tm/ < losr^l j 

Jtosid.sehe Fh-kl rizltiils-A.-(r.. Vienna (h*r. I’.d 
-Ml. 721, 17.12.1 1. Int. Fonv., 17 1.1 1. 

'ruF niah-rial is introdne«‘d in stieeessi\4* portions 
through the (‘le< I rode, and falls tln-n-froni lhr 4 »ngh 
lilt* furnace upon the lu-ap alr<-ad> then-lii. For 
(his jMirpo.st' (lie inalerial is ted t«) the t-hH-InMh- 
throngh a trap door val>(‘, or along an iia-llia-^l 
plain- projiM'ling into tin* fnrnae*-, or h\ a .si-n-w 
fee4l, enih-r In-ad, or other f 4 'e<ling <le\ie<* 

.1, S. (} T. i 

<Un<'iblv funiifcrs hnihil hff means uj walti phase ! 
eh'virle fintenl. A.-(i. Itrown, Itoverl A Fo., ' 
Itad(-n, Sw'ilzeiland (h-r. Pat. .*ni,S02, I 

IltvriNt, is etfeel(-<l h.\ a nninlH-r of ares prodinisl 
Ix-low tin- iMdtoin of the erueihU*. tin- nunilx-r of 
ares being at least (-qiial to the jiliase imnilH-r. A 
neutral annular t-h-etnalt- is arring«-d iininedlalt-Iy 
Ijcncath the erueihle so as to ein lo.si* a portion (d‘ 
tlie an*s wldeh aiv foruie<l l>etW(-(-n it and iiiovahN- 
nxl electrodes situahMl l>elow’. Tin- r«nl i-hs-trotles 
are surrounded by a Jacket separate frouj and e<Mi 
<vntrie with lltt- outer furnace wtill. The iijqH-r end 
of this jacket ahnts against the annular elect nsle, 
and its low’er end Is closr-d by an insulator through 
which the nsl ehn-trodes are inwM’te4l. A lip is 
providetl on the outer jacket of the fiirna^-e a ml 
this communicates with the cnielhle by means of 
a funnel-shaiKKl arrangeineiil so that the {•nicil)le 
c'an be emptier! by tilting the whole furnace. 

™J. S. G. T. 


Elecfrotics; VnxUivtion of — — . W. K. Pag^-. 
Chicago, 111 . Assignor to Chill B.vpiornllon Co., 
New' York. F.S. Pat. t>.r».1h. Appl 

lO.l.in. 

An clectro(h-, for «*lect rol.v t ic imr]K>scs, coinpiist'H a 
core sIkh-i of iin-tal, and an outer coating, fustMl to 
ilic eon-. <d' inalerial Insolubh- in tin- pn)|K)H4Ml elec- 
tnd\tc: tin- core and (-oating have suhslani iall,\ 
tin- same eiM‘fll( U*nl of iln-iinal c.vpanshm. It. N. 

Stotai/*' hafh Hi [jtnifs: Fnteess o/ pastiap ” — — |. 
T. SiH-iiet-r. Phlladi-lphia. Pa., Assignor to 
.\.'ili<mal F;irhon Fo . lue. F.S. Pal. l.otKl.rdn, 
i:;.5 IP Appl.. 20 0.111. 

A .soiiiioN of snlphniii* acid is atoinls«‘d liy means 
4d a sin-am of nir containing l(-ad oxide in HUS|H*n- 
sioii, and tin- prodn«*t is sprau-d into the grhl In 
lasers, the slri-nglh <d’ ihe ai-ld Iw-lng gratlually 
inen-asi-d as smcosslv*' layers .ire deposlt^-d. 

W. K. F. 1*. 

Seaatne itlati fui hat! sitnaift- fmtleiies. W’, 
Morri.son. <'hl<ngo. 111. I ,S Fat 1 ..‘'.01.102 

20 10. Appl . 2;i.!i.is;. 

Ffm) is di-posih‘d elect rol\ t ieji 11,\ from solution in 
tin- iH)r<-s of iln- .u-the mal«-rial. slmiilljnuMmsly 
W’ltli tfie n-ilnellon 4»f tlie aellvt- matr-rlal. - It, X'. 

Hatterfi: llleelnv - U. F. Heimer and II. F. 
Fn-iicl), Fremont. Ohio, As.signois to X’atlonal 
Farhon Fo., liir. F.S. P.il. l.dO.'I.kVJ, 1:1.5.10. 
Appl . 2.12.10. 

Tnr m‘g,-itl\«‘ eJeineni eonlains lead iM-ro\ld(* am) 
sniphnr in an alk.illm- (-k-el r<dyt<- It. N. 


Ifadetf/: Fhitm G. .Vntonoll, London. 

FS Pals. (V) and iii) i.:io:!.Kii, 20.5.10. 

Appl., 12.S IK 

t v) An 4-le<'lrIe e^-ll Is provliled with an anode eom- 
pos(-d prin< i|>all.\ of zinc, and a 4h‘|M)larlser mixture 
suhjeet4-4l to a pressnr*- “ in tlie region of the erlllcal 
pn-ssun- giving an Internal r(‘slslnnec to the ivll 
alM)nt ;i minimum value.'* Mi-ans an- provided fos* 
maintaining the internal reslslam-i- at alM)iit that 
\alm*, th<- iia-ans lK‘lt)g ImleiK-mlent of the 
im-ei)ani<a I .strength of tlie zinc anode, (n) Tlu- 
4h-po]aiiser consists of a mixiun- eoiitaiidiig lunn 
gaiie.s- (llo\i<l(-, 4-}irh(m, and a suhstam-e w'hleh has 
little or no ;i<-tlon on the mangam-s4- dioxide, ami 
tin* ammonium and zinc siiKs of wh)<-li arc freely 
Hohildt- in tin- batt<r.\ .solution. Tin- (h-polarlser Is 
siihjeeb-d to a pressure as stat»-d In (a). tS(H* also 
Kng. Pat. 10S,K02/1(5; this ,1.. 1017, 1102.) it. X. 

Fleet roljfsis ; l^nteess nf II I. Allen, .Vsslgnor 

to Eh*etron Fheinleal Fo., Portland, Mi-. F.S. 
Pat. 1 .:{0;5.22f), 12.5.10. Appl., 1.2.17. 

A Mnwr. wldeh in its atomic stall* does not eoinhim- 
W’llh wah-r. Is n-eoven-d froiii an aqueous willm* 
sohition In <-a using a Ixsly of tin- solution In a 
eallnsh- ehamiM-r to jM-reolat** tlinaigli a <lja])hj*}ignj, 
and pa.ssing an (-le<frle enrrent frojn an iinsiib* 
im-rged amxle in <»>nta4l witlj the diaplinigm 
through the s<dntion to a eathodi- inmn-rst-d in tin- 
solnthm on fin* olln-i' sld<* 4d’ tin* <llai)hragm. Tin* 
cjithude nn-tal is depo,sIle<l, whilst tin* anions ar(- 
IllM-rafed as sm-h f>r eomhine with tin* w'at(*r of the 
solution aeeoiMlIng to tin- eharaeter of lh«* Siilt in 
the 4*h‘<l rolyte. 11, X\ 

Fleet ntlytie eell amt fleet t ode thete/f)r, A. T, 
Stuart, Assignor to H. Plcl, New' York. F.S. Pal. 
l,:t(Kkr)19, 12.5.10 Apid., 27.S.18. 

The clfHdrode has a rigid Igiek, to which is Hecure<l 
u ninubor of cnpuilly spaciHl tiiin blades extending 
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;it un aiigh^ tliorcfroia, tlu* Ikh U foming a rlosuro 
for the Hpiices at one side of tlieenfiiv length of the 
tvladea; or a tlanj’i' may be provided along one 
longlliidinal e<lg(* of (‘.leii bladi* so as to engage the 
next n<IJn(t‘rif blndo .naf bridge the s/Mice at that i 
♦slge of lt»e bboie. means iM'iiig provided for s(‘<*urlng 
llie tlangr of mie blado to (lu« m‘\t adjae<mf blade. 

I'Jtcrttiiliflii- <-(U. U' Marsh, tireeiiwioli. Conn. 

r.s I’af. t;:. in. Apjd , ii.7.17. 

'I’mk ;Miod*' and eatliodf aie arranged verti<‘all\ and 
space(t fioin eaoh oilier, I lie amxle iK'ing eoin|)os<‘d 
uf a number of nimnlKOs arrang<*d one almve tin* 
nflM'r and soniewlial iindlned to Ihe vertleal, so that 
I lie bubl>lt‘s rising from the aelive Mirfaee of one 
amxle nu*mlK*r pa.ss to the r<‘ar of lh(‘ inenilK*r alsive 
il. Idle cathode eomprlsc's a jaTforaled sheet Imving 
longitndlna] eorrugalions thensni, and horizontally 
s|(*p[km 1 In conformity with the arrangtnneni of the 
anode meuitx'rs. A tlexlbh' diaphragm is fitted 
against, the eatho<h‘, witli means for holding Ihe 
diaiihragm In position H. N. 

t'h'cti'ihoiOnotic (Ichudiiitoo) of icf/ctabb, uoiinal, 
and minviiil suhsf/ntcrs : Aftpaiatus foi the - j 
lOleetro-Osmose A.-d (tiraf Sehwerln ties. i, : 
Iterlln. (Jm*. l*iit. 21.10.17 I 

'rin: one or more jiassages for Ihe .siippl> <d’ mal(‘rial 
lo the deli.v(Iralion ehamiK'r are arrang(*d (smt rally 
or distrihuled symmel rieally with regard to llie 
electrodes. In this inanm-r, a imne nniform dehy- 
dration of th(' mal(‘rlul than usual is seeurisl. the 
various portions of the matm-ial iKdng snhjis-ted to ^ 
tin' same eurnmt for an ispial lim<*. .f S. d’ 

Aluutinnan coUm: I^io<‘i‘ss jfo the hiunujuil urr of 
(‘(nl,s of mviallic contI iH tto s, moic inu tu uluilif fot 
the manufavtihr of . Spcsdalfahrik fllr 
Alundnlum-spnleii inul hMliin^mi, ({(‘rlin. (Jer. 
I’at. :!ll,t;77, IS.7.11;. 1 

As Insulating lilm of oxide or .sail is produced upon 1 
Ihe surface of (h<’ melal 4'mployed in (h(‘ eoil and j 
I1 h‘ eoil is tlnm immm.sed in a hath of hot enamel | 
In ordm* to ensuix* a strung union heiwisui Ihe ' 
miamel and tlu' la.\er of o\id«‘ ur sail, a hmipuiai N I 
softening of Ihe enami'l coaling is jiroiluei'd h\ j 
Itasslng a strong eU'elile eurrenl Ihrongh Ihe eoii , 

.1. S. (} T. I 

(iasrs (Hid rn/ioi/iv; \letinnl itf oiid uiiiunoliiti ftn ! 
ireatiiuj - vln I ncdllif, \\ 'V Houfnagle. (lien | 
Kidg<*, N.T., r s.A Fmg. l*ai rjs.onn, 21 s i.s 
(Appl. i:;.r.07/is ) 1 

Skk TI.S. l*at. 1.2S(). 171 of llllS; this .1 . tills, T.'^s v 

Electric hcatiiuj and melhtKj junnHc v Slohie. 
Dunsfon-upon-d’vne. r.S. I’ai l.:t(r».177 -*7 ."1 pi 
Apph, 2 S.;ms. 

S^’^: Kng. Pat. 110. KV.l uf HMO; this ,1 . P.M7. PJ-'IO j 

i^cimrutiiof suspended tout ie1( '< l-hig. Tat 127.110 ^ 
Ncc I. ! 

Ronstiuff enihofi IT.S. Tbit. 1 ..‘}02.04<). See VII ! 
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OH from Hereu seeds. A. Dnliose. raoutehouc et 
(Jutta-lVrcha, 1919, 16, 9785-9780. 

A UTHE of seeds weighing 304 grms. contiiius 62% 
of oil and at the first pressing yields 33% of oil of 
refractive Index 1472, saponification value 191*9, 


and l<x1ine value 130’8. The oil Is convertible Into 
a giHHl quality of dark faetiee, whilst with sulphur 
chloride it yields a ‘’white’' faetiee rather more 
I eolouri’d than thom^ from colza and eastor oils 
and (‘omparable wilh Ihe product obtainable from 
linseiMl oil. The stuiii-solid fatty acids obtained 
fixmj the oil are yellow and have melting point 
27° neiitrulisatioii numlxu' 18.7. average moh'- 
eular widght 303. and iodine value 113. (See also 
this J., 1918, 381 .\;.]910, 1089.)-I>. F. T. 

Eat iff ffdssia toiujifotiu aud Hussin UttifolUt Ere- 
senee of palmitic acid in — |. E. \Vinterstein. 
Z. lOiysiol. ('hem., 1919. iOfi. 31 -32, 

Fkfk palmitic acid ma.\ In* i.solnted from I lie pies.s- 
eake of Ihe sismIs of Ihesi' two jOanls. ,1. ('. J). 

Eniulsijwatinn n ith lamphlaelc. Moore Ncc 111. 


I'lTKNlS. 

(Uitalfftie niattriaf: Eroe< ss jor the pKutiietion of 
- and the sat in at ion of fat Ip acids or their 
ijlpccride^ irith tiifdiopen. H. Morrlson, 
.Vssigiiur to d'he llydr»)genation ('o., (.'ineinuati, 
Ohio. r.s. IbMl 1.29!MI04. 1.1.19. Appl.. 11.9.12, 

A Mi\n Ki. of llu* material to Ih' liidiogenaled wilh 
a sulislanl iall.i iion-calal.vl ie «‘ompound of ;i eata- 
lytic melal is heatc'd in an atmosphen' eoiitaining 
hydrogmi at ahuul 250° 2!Kr('., wlierehi a catalyst 
is formed and hydiogeiial nm (‘neelisl In one process. 

r. A. M. 

Eatah/sis {hildioi/enation of fat Ip oils\: Ait of - . 
('. Ellis, Montclair. X.l. T.S. Ibil, 1,300,141. 
S.4.19. Api)l., 11.9.10. 

Oil, is h.idrogmialed in prcsiuice (d' a catalyst con 
sisling (»f a lincly divided calal.vlic nadal <‘leetrieall.\ 
deposited in a spongc-lik(‘ c(mdill(ni on n base com- 
poseii of .1 nun-niei.’tllic Mil>si;inc(‘ containing a high 
percent. igc of (Milxm mid capahlc of «H‘chidin;; 
liidrugcn ('. A. M 


itlpuiin: /buM ss «/ and appaiatii^ foi distillitof 
Sue Eramyiise dcs (Jlycerlnes, Paris. En^ 
Pat 12:1,302. .7 C IS. (Apiil.‘92fH/lS ) Int. ('onv , 
1 1 2.1s. 

A constim suppl.i (d crude };I.\eenu is iutnnliiced 
into :> vcs.scl in \\lu<-li is maintained a vacunni of 
ah«>ut 04 mil. of iiuMcnri. and is luxated to about 
iso°('. .so as lo 1‘cmove watrn' ami Impni'liii's dls 
tilllim below that ti*miK‘rature. It is then trans- 
ferred to a see«md M‘s.sel in which a still higher 
\aeunm is imiintaim'd and is heateil lo about 
lS(r(* wliile atomisisl by .jets of slixim or air. 
'Pills .second vixssel may Im‘ ari'anged concent rieally 
within Ihe first vi'ssel, whilst means are provided 
lor n‘gnlaling the ilin’erenei^ in pressun* Indwivn 
llie (wo vi‘ssi*ls. each of which has a lienling eoil. 

- A. M. 

(ilpeeiin; Erovess of and apparatus for distillinp 
- 8oe. Franca ise des (Jlvec'rmos, Paris. Eng. 
Pat. 125..774. 7.0.18 (Apj)! 9432/18.) Int. ('onv., 
10.4.18. Addition to 123.30‘2. 14.2.18. 

In the pnw'pss deserllMMl in the chief patent fpre- 
f‘e<Ilng), the crude glycerin is partially concentrated 
in Ihe <»uler Acssel at 180° under a vacuum of 
about .70 cm. of inereury, nml the concentration is 
completed In the Inner vessel at the same tempera- 
ture but umler a vacuum of alwut 72 cm. of 
mercury. The glycerin is drawn into the inner 
vessel through three atomisers by means of the 
diffei-ence In vacuum instead of being Injected Into 
the same by jets of steam or other gas.— L. A. 0, 
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.\fiuet‘al oil suJphonir odd and prof ^ si( of maktnp. 
K. B. Divine, Assignor to 'nu‘ Twitthell rnn-ess 
('o., (Cincinnati, Ohio. T.S. Tat, 
l.'t.S.ll). Appl., 

The sludge obtaintnl when ininenil oil is tn‘ated ; 
with sulphuric luid is treafcd whh water, the I 
.a|ucou8 soluiion of sulphonic ni'ids ^'paraUHi from ! 
!he oil, sulphuric acid st'puratcd as lii.soIuMc sul- | 
phate, and the sulphonic acids “ salted out ” with 
a Kultable reagcnl. The movt*red sulphonic acids 
an* n*adily soluble in an eijual Aoluino (ff water, 
hut less solubie in ether, ami are not readil\ 

* willed out from a i‘onct‘ntralt‘<l solution. They 
form soluble <*alcium salts, combine with alkalis 
ami alkaline-earth metals to form salts with det<‘r 
gent proiK^rties, and have the lM^^^cr of hydrolysing 
f.Mts -C. A. M. I 


Sioip Muhstifute. .1. Perl uml To . lh*rlin. <^er. Tat. 
:Ul,ltiO. 24.(5. Id Addition to Oer. Pat. .‘tOS.tWKl 
tihls J., 19111, 21 \). 

laoHT magnesium oxide (c,// 10 juirts) is intimately 
mixed with magnesium carbonate (40 parts) and 
introdu<M*d at the ordinary temiierature into a solu- 
tion of magnesium chloride (110 parts of an 18% 
solution). Colouring matter, iK‘rfum<‘s, etc., may In* 
intnKlmHal at tin* same time, and the resulting 
vis<*ous mass is <*ut Into i»l(‘cos or moulded. 

(\ A. M. 


Ihtvrniot: l^roccsH of mooufudurnuf u B. 

Prior, ltow*nhelm. tier. Pat. .111,218, l.^i.lO.IO. 

A scFi K’lENT quantity of traga<‘anth to form a 
\is('ous mass Is dis.solved in an aqueous extract of 
wiponln. ami tlic mixture is tnaitcd with walcr- 
iriasH containing a smal> iN‘r<x'ntage of rosin and a 
little ammonia in solution. A solution of the pro- 
duct in water frollis wlu‘n shaken and lias good 
det(*rgent proiH*rties. For such purpos(‘s as a 
shaving s<»ap substitute tlie ammonia Is omitted. 


Ch/cf nn : Apparatus fio tlisfilUntf — . K l><mi<’t, 
.Vssignor to I>a .Soe, Fram.ai.se <lcs (ifxrrines. 
Paris, r.s. Pal. l,:;(H;,5)4t, ll.d.lt) Appl., 22 .TIS. 
SIK Fug l*al. 12;i.;m2 of 191S: pivceding. 

I'dt <!(' Jioiti ('oiiif(')’ (b'l*. Pat. . 511 , 291 . 

sVf XIII. 


Xra.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

('iflopfiouit : H(‘haviour of on ojaiholic xoliititoi of 
hod o<(totc loo'ordn the (csinoos xobdaucf’s of 

. L. Paul. Kolloid-Zeils., 1919. 24, 95-104, 

129 — 1. '5^, 1(1.5— 175. (See als(» this .1., 1914, 429, 
.557; 1915, 1 (m; 2; 1917, 5.57; 191s, PtO a, 215 a.) 

'PUF main eonelusidiis of Tseliin'h il>h‘ Harz und 
Harztsdiiilter, Berlin, 1900) an* erllii’alB dl.seiisNed 
The elIVct of adding li>droehlorle acid, .sodium 
fliloride solution, and alcoholic lead acetate solution 
to solutions of colophony is descritK*d. Tin* start- 
ing mat(‘rial in all previous invi'Mtlgalions is shown 
to Ik* the eolloldal suhstaiKH*, y-i>inle acid, ni.pt. 
75°— 70° C. Tills suhstantv is slowly deeomiM>8<*d by 
the bouud eolloldal water in boiling aleohollc solu- 
tion. The colloidal behaviour of eolojihony com- 
ponents, imrtleularly in their changes, Is probably 
due to a special “ holding power ” which resinous 
substances are able to exert on one another and 
whereby an apparent formation of new chemical 
substances ojirars. The residue from the soda- 
soluble KL substances (soluble colophony) furnishes 


Mi 


an example of this type of dorlvallvc. Tliew* 
extraction n^sUlues must not be confiisiHl with thi* 
d(*comi)08ltion products, which are oblainwl on 
washing, through tin* changes ocrurrlng in ^plnlc 
acid, mpl. 98° 100° T.. and which an* probably 
the substnmvs from which fossil resins an‘ pro- 
duciHl. .Inst as the resinous .substaiuvs often form 
\\eak bill \\»*!1 crystal list'd com|HUinds with hydro- 
<*arbons by \lr(m‘ of the liolding iHiwer (stn* this 
J.. 1915, 115.5*) meiitioiKMl above, so y-pinie acid 
forms similar wt*ak compounds with etheival oils 
\^liieh constitute the turiH'iilim* ivslns. The metIUHls 
u.st*d b> 'r.si'hlreli lead to new subslaiux's wlileh are 
not pn‘st*nl in tlie original materia!. Tills Is par- 
ticularly the cast' for a s«‘rles of low-melllng 
amorphous suhslaiUH's isolaleil by Tsehirch front 
recent fossil resins A mt'lliod of si'pa ration, due 
to 'rsehin-h, which leads to tlu* iimqitanct^ of Him* 
ablet le acids (a, ft, y) Is to Ik* regarded In the above 
.seiiKt*. Although tlie ust* of alcoholic lead acelate 
does not d(‘sln)> tin* <*olloblal c<»u<liliou of the siib- 
slanet's tn‘ate<l wllli It. for I'xampU* y pliile acid. 
y<*l a ehaiigi* in tla* so-called eolloldal loiiHlllutlon 
is to 1 h* oh.si'rveil 'Priie reshions siihstanet's dllfer 
from rcHln-llke substinu'es In their ixiwer of imsslng 
Into till* eryslallino state, whilst the resln-llke snb- 
stamvs an* lum crystallisalile. The colophony sub- 
staiUH* Is, In eonsi‘(pi(*nee of its colloidal nalunx a 
“ living .snb.stanci* ** whii li d<H*s not come to rest 
until tin* eolloldal water Is usimI up and thereby a 
labih* eijnilibrlnni is set up. stable eondilion is 
probably n*allsed in anilK'r. (See also .1. (’hem. 
So(* . 1919. I . Ill ) .1. F. S. 

lAU'itOii' ('(KtfnKi'i : Quick dfffivi/ H. A. 

(Jardner. (’Ireiilar No (5.5, iodiicatlonal Burt'uu, 

Paint Maniifaehin rs’ .\sso(*., P S.A.. .tune, 1919. 
B\i*iim)H\in<j “dopes” for nerojdane wings iim*d 
during (he war were eomiiosed of either oelhilosi" 
nix'tale or (H'llulose nitrate dissolved in volatile sol- 
v(*nts with a eoinposKlon such as the following 
Methyl a<*<*lat<*. (M); nudliyl keton<‘. 10; Iwnzi'no, 15; 
aei'tom*, 10; ami dlaeelom*al<*ohol, 5^,. From 7 to 
9 oz. of eelliilo.w* ni'ctale, 1 oz, of Irlphenyl ph(is- 
phate, and small iiuanllties of r r/. iK'Uzyl aeeUUe, 
lH*nzyl lM*nzoa(e. or unsi wen* dissolvi'il In 1 gall. 
<»f the solvent. 5'he various addillcms of solid sub- 
slaiuvs to inen'asi* the ftexiblllly or lire n'Mlstanei* 
an* not nsually reqiiirod xila-ii (he ilopi's are to 
Im* iiKi'il ;iK ju’oiei’live \aiiiisheK for ordinary pur- 
poses A (‘(‘llulose nil rale doju* (oiislsled of (5 to 
S oz. dissohed In 1 gall of a solvent (‘oinposiHl of 
20-’,. ol bnl.vl aiM'tale. TA)':,, of ethyl acetate, and 30%, 
heiizc'iie. For a pi'ol(*et iv<‘ coating eellulosi* 
nitrate dojx* Is groat ly imiiroved by the addition 
of .5 to 7%, of casein or ” trc‘at(*d ” tung oil, whleli 
makes the Him mon* (*lasli(* .and n*(lnees llio s(>e<*<l of 
4‘va|>ornlion. Such preiia rat ions may In* nsi'd a.s 
the ha.s(‘ for m«‘tal linlsiK's, ami wh(*n mi\od wilii 
aluminiiiin powder or zinc powder f(Mi)i rapid- 
drying lianl luimers for mc'lal. Mixed willi pig- 
ments they <lry to ptrni a flat washahle siii faei* and 
may la* nseil as subslltiileH for shelJac In some kinds 
of w'ork. Tliey inai lie .‘ipi»ll(*d by rm'ans of .a Hjiray 
or brush, and tin* flim will resist baking at a low 
l4‘injH*ralure. (5‘llul(»s(i nil rati* lacquers can bo 
u.sml as primers for (‘erlaln ty|M‘H of ei'mejit floors 
iK'fore painting, ami have the effect of pr<*ventlng 
waterproofing greasi’s etc. in I la* (i‘meiit aefiiig on 
I'liamels Hut)M<*<|uenlIy !i[)i»Iie<I On the other hand, 
i-ellulom* laeipiers an* not as dur.-tble as tliow* mafle 
with oil or varnish. -T A. M. 


Patents. 

Lampblack; Manufacture of . E. L. Ciirbishley, 

(^headle Hulme. Eng. Pat. 127,770, 29.8.18. 
(Appl. 14,022/18.) 

Lv order to render lampbhick dusHess, the materia? 
Is placed In an enclosed mixer and sufficient water 
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is added to form a i)laHtic mass: atxmt 2 to 5% of 
realn oil la then added, and (lie ]»roducl, after 
ihoroUKli mlxlni', Is placed ui»oii d'ays In a stine 
until (he water has evaia)mte<L -L. A. C. 

Fotty anti rcsnittus Knh-^lfin<r.s ; l/cthiKl al ohtain- 

ijjy ff'otn (‘(tnifci' nt t dlvK. F. A. Uiehter iind 

(v’o,, Kudolsladt tier. Fat. :!ll,2td, 2tM).17. 
<!oM»*Kn needl<‘sare heated with tM»iIiiig water, prior 
to the ext raei loll of fat and resins, to effect better 
lH‘net ration of the sohaad. A yield of up to 10% 
of fat and resin is thus ol)lalned from pine nmlles. 

--C. A. M. 

(U'lhiloHt' ntutalr ctjniyoiii lions lOiig. Fats. 127.t;i5 
and 127,078. See V. 

VcllultMe aretatr com yo sit ton. 1' S. Fat. 1 .‘tOo.oti:;. 
See V. 


XIV. -INDIA-RUBBER ; GUTTA PERCHA. 

Jlcvra latr.v; Coat/alathm oj <i. Veriiel. 

Faoiitehoue et (lUtta-Fercha. 1010, 16. tt.vtl. 

In a critical review <d the nssearclavs on latex 
coagulation, it is slnnvFi that results obtained with 
latex pi’eH(‘rv(‘d by (lie addition of ammonia are 
likely to 1 k‘ very mislemling and that it is neces- 
sary to usi‘ fresh latex; this fact may account lor 
some of tin* results obtained In the supportvu’s (»f 
the enzyim^ theory (d' CDagulatlon. After review- 
ing th<‘ various tlieorles (hat have Ihtu propose<l. 
the conclusion is drawn (hat the jirot^dn con 
stituenls of the latex play the cldef part in coagula- 
tion and that all tlie e\|K'riments, even thost* 
involving elect roiysl.s, mad(‘ in this conmrtlon <an 
be explained by (lie reactions of (he.se proteins; 
coagulation results from an “ Insolubilisation ” of 
the proteins. IVsiceation and (.xmtrifuging are not 
of tlieiustdves able to <‘ffect coagulation although 
they may aid seimratlon in tin' pres(*nce of tlie 
ordinary coagulants; without these the processes 
named merely effect an aKvuatlon in (‘(uuxuit ration 
with subsequent gradual coalescence of the rublHT 
globules, the prot«dns Isdiig almost enllndy nunov- 
able substMiueiitly by waslilng the rublnu*. Although 
the possibility of tlie activity of enzymes during 
the siiontaiUHms coagulation of lat<‘X cannot 1 h‘ 
denliHl, it is slgnltlcant tliat tlieir presence has md 
bi*en directly ilemonsi ratod and that tlu‘ plumomena 
can Ik* explained 4*n(lrel.\ satisfactorily wltliout 
assuming tlielr existence*. Latex lK*h>w l°(\ can 
Ik* pix*se*rved in'il'cetly for more than a montli, and 
by tapping with careful exclusion of micro- 
organisms and (‘ollectlng in sterllisc'd glass tulH*> 
it is iKisslble to obtain samides which remain Ihiuhl 
for a month or mon*. Spontaneous coagulation can 
bt* satisfactorily <d)tain(*d with ovdinarv latex by 
adding, if neevssary, 1~ 1(1 grins, of sugar iK‘r litre, 
e\(*ludlng air during coagulation and maintaining 
the temperature at 45*^ (\; as a further aid, 
a little of the serum fiom a pix*vicms coagulation 
or of a se'lecled growtli of inicro-mganlsms may 
lie introduceHi. Latex thus treateil vvill coagulate 
IH'rfeetly even If it has Imvii diluted with several 
tlnu*s its bulk of water. -O. F. T. 

Rubber; »So/ac (‘onsitleralions on the itreparulion of 

raw . K. de Wlldeman. Faoutchom* et 

(4ulta-lVirha, 1010. 16, 0S2ff~nS20. 

A KKViKw of reexmt investigations on the piNHlnctlon 
of plantation rublK*r. Fine hnixl Fara rubl)er at 
prestmt is generally not superior to idniitation 


rubber. In the iireparatlon of plantation mbl)er 
it is ndvlsiible to avoid too great a dilution of the 
latex, to employ a minimum quantity of coagulant, 
to use bisulphite, and to smoke the rublier at a 
temperature not exceeding C’., commencing one 
day after the rolling of the rublK*r and c*ontiuuing 
for a fortnight after the rublK‘r is dry. Sheet Is 
sui»erior to crejie and crejK* is l>ett(‘r preiiared thick 
than thin. It is considered de.slrable that idanta- 
tloiis should iiroduce as few forms of rublier as 
possible* and that the b(*st form is smoke*d sh(H‘t, 

— D. F. T. 

Iiiihbet : Tiirfje,sretier itf . A. Duliosc. (’aout- 

chouc'Ct Luda-Fercha. Ittltt. 16, l)781^tl78;;, b81.V 
USF.i, 

A sMMi, (uIk* (d’ vulcaui.sed rublM*!*, containing 
:itrS% by weight of rubl>i*r and c^f .sp. gr. 1(;(»2. 
cait from the tr<*ad of a motor tyre cover was 
lmmer.sc*d in petroleum spirit at 14°(\ and its 
wc‘iglit dc‘t(‘rmlned at rt*gular in(c‘rvals; absorption 
I cK'curred rai>ldl\ at lirst, but the* rate* graduallv' 
decrc*asc‘d and immc‘rsion for inoi-e than 100 hours 
was nc*c‘c‘ssarv for .saturation, when tin* siK*clti<- 
gravilv iiad attalnc*cl a value* <d’ l OOT) and tin* volume 
had lnc'rc‘asecl from 1 It'd c.c*. to .‘ll.'iO c.c. Fxaml- 
nation of the* linal su|M*rnatan( llcpiid showe'd tlial 
OOO'V. <d’ the* rulilic*]- .sample* had gone* into solu- 
tion. this amount ineduding 5 1.!",, of rublH‘r iu’oiM*r 
For rublH'r the r.itc* cd‘ sw(‘lling in a “ solve ‘lit ” 
cl(*pe*nds cm the nature cd' (hv licjuid use*cl, the* origin 
and purity cd’ tlie* rublK‘r. the* e*(H*nic‘ie‘nt of vule'ani- 
satioii and the* tempc'rature*. qdie* rate* and e*x(c*n( 
of svve‘lling arc* bcllevc*d to pi-ov ide* a more* rapid and 
trustworthy indication of the* “nerve” of rubbc*r 
tlian is suieiilic'cl h\ vise’osity nu'asurements ; most 
of the* niatc*rials likely to Ik* pr(‘se*nt in te*e*hnical 
raw rubb(*rs. such as resins, do not inte‘rfe*re' with 
the* “ t urge‘se'e‘n(*e* c*urve*.” but the natural prote*ins 
re*tai'd the* arrival at the* critic'al jKdnt at vvhic*h the* 
rul>lM*r lo.sc>s its te*nac*it> and rc*sistanc‘e* to slre‘tch- 
ing, and it is c*laimc*d (hat (hi*ir quantity c-an )»e 
c'siimated from thise*ffe*el With vul(anisc*d rublM*i- 
the* grc*ate*r tin* proportion cd' mln(*ral lille*rs and 
of fac t ice* the* more* rajddl.v the* “critie-al point of 
(urge*sc\*nce* ” is al(aine*cl. whilst with dc‘cre‘ase* in 
tile proportion of ruhlH*r and incrc.^ase* in that of 
sulphur the rate of swelling is diminislmd. I'lie* 
rate of swelling of rublM*r in a solvent may Im* 
me*asure*d gravlnie*trie*ally or voluinetrically. the* 
latic*r iH'ing more* e*onv(*nie*nt . and a mcHlifie*at ion of 
.lustin-Mue*lle*r's apparatus for the examination of 
the lH*haviour of c-otton during mc'rcerisatlon (this 
.1., 1914, 1201) is rec*omme*nele'd for (ids purpose*. 
Examination of the* effe*ct of various solvents at 
!;■»'=> r .sheiws that the swelling jHnver (in terms of 
volume) tow'ards vule anised nibbe*r falls in the orde*r 
te*(rachlorcH*thane*, carlnm bisuljihide, e*arboii tc*tra- 
chlorlde, iietredeum spirit (boiling at 70° — lOO'^F.), 
anei lK*iizene*; the rate of swelling In the boiling 
solvents or (lie vaiKiurs the*refroni is mue*h greater, 
but the ivsults feir (lie various solvents ait* less 
comparable on account of the diflerenet's in teiniM*ra- 
ture. The advantage of tel ra eh Iona ‘thane over 
carlKin bisulphide at the same teuqierature is only 
slight in terms of volume, but much greater if 
(‘xjiressed gravlmetrically, wherc*as the relative* 
IK>si(lons of iK‘troleum spirit and l)enzene are re- 
verse *d if the swelling is measure<l by the lncre*ase 
in weight. The* values of the swelling constant, x, 
calculated by Klrchoff's formula Q = where S 
is one hundred time's the siierltic gravity of the* 
solvent. K the volume l>efoi\* swelling, and Q the* 
maximum volume, were found to Ik* tetrachlorei- 
ethane 2107, carlion tetrachloride 1-872, carbon 
bisulphide 1*747, benzene 1*672, pt'troleiini aplilt 
1*245. heptane 1*727, tetmchloroethyleije 2*072, penta- 
chloroethane 1*987.— P. F. T. 
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Jiubber; Deh-rmination of Hutphur hi . L. 1 
UoHeii8t«iu. India rubber J., 31)1 1*. 57. 1100. j 

Thk finely icround winiple (0-5 frrin.i is jdaiH'd hi a I 
fiatsk of oOO (*.<*. eaimell\ and a saMiraled .solution 
(»f arsenic acid (ITm-.c.), finning iiHilc acid (lOc.c. >. j 
and saturated broinliic water (.‘I c.c. ) are addt^^l. 
After lioillup: until the sample is Momidehdx . 
oxidlstnl, the neck of the llask tHdiij; <'o\ered mean , 
^^hile with a wat<h'j;lass. the chair solution is j 
evaiK>rated jo a syrupy condition; a tew crvstals of | 
ivotassiuin chlorate are hit ro(luc*iHl and the <‘vapora- 
tion Is continu(‘d almost to dryness until tile oxides ; 
of nitrogen are coinpletel.\ (*xpidUai After c<h>1- i 
ing. r>0 c.c. of 10'‘o hydnahloric acid is addisl, the . 
solution iMdng then filtered and mad<‘ up to .‘M)0 c.c. 
H’lie precipitation of barium sulphate is en‘(H*t<sl in i 
the usual manner. The function nf tlie arsenic aiid | 
is to raise the iMiiling point of ilu' solution ainl i 
tlieivby exiM'dite the o\hiati<ui pn^ess 1>. F. T j 

Huhhrr coa/poaar/.v.' Kapol t lr( 1 1 ulf/tir mrtfnnl fot 
total hud and zinc ut F. 1>. Donaldson 

IndiarublH'r .1.. 11)11), 87. 1100. ! 

'IhiK ash oh)aine<i b> incinerating 1 gnu. of tlu‘ ' 
rublxT comiiound wrapiM'd In an ashless filter pa)»er j 
is dlgest(Ml with ‘A’l (•.(* of concent ratiMl nitric acid ■ 
for 15 ininiites : nitrons fum(‘s art' t'XpelltHl b\ I 
Isdling and the solution alter dilution to 125 c.c is i 
elect i*oly St 'd at 70°— S0°(\ with a rotating cathode | 
and a currt'iil of 2 .‘I ampert s, using a largt* gauze | 
anodt'; after. ‘10 minutt's Hit' anodt* iM'aring tiu' leatl i 
dioxide is washt'd successivt'l\ nlth watt'r and a ' 
mlxturt' of alctOnd and etiit'r, then dried for .‘10 
minutes at 170'^ (’. and weiglietl : no metals tutii 
narlly pn'st'ut in rublMT mixings will inlerlert' with 
this <i(‘termination. 1'h<' remaining Mtlutitui is 
Ireatt'd with 5 c c. <»f conet'iiir.itetl sulphuric aehl 
and evai»orated t<» dr\n«'ss to expel nitric acltl; the 
residue is <iigt‘st«*d with .50 75 <• e. of water am' the 
tllteretl .stdution {tu- om*-fourth of it if tlu' zlne 
o\id(‘ content of the rubln'r mixing t'Xctssis 20''.,) 
is trt'attsl with a ^tuisitlerable t'Xet'ss td salurah'tl 
stMlium hytlroxidt' solution ami ch'ct roly.stal at tia' 
ordinary temiM'raturt' In a 2(KI cc beaker foi- 
20 mins,, using a rotating anodt' and a currt'nl ot 
2 -2 5 amps. After washing as prt'xiously, tin' 
t'athodt' is drit'd for a ft'W miniitts at UKl'^F. and 
the ^^elght t>f the zinc dejosit tlctermined Irtm. 
if pit'senl. shtmld 1 h‘ removt'd as Hit' h,\dro\ith‘, 
prior to the elect i’ol\ sis. h.s tiltiatioii of iht' stdutlon 
iH'fort' the full amount tif sodium h.\<lroxitle has 
K'en intixulut't'd. -D. F. T 

Oil fioin Ucii’o tcct/.s. Dubose >5/ XII 

F\tf m . 

I.atni : Pfoass jtn treutinf/ and punluct 

ihvrvof. h]. M. Slocum, Mt'tlan, Sumatra, 
Assignor to (rcneral Uubbt'r Do. F.S. Fat. 
3,;)00,TO, 17.0.11). Apjih, 27.2.17 
SE^ Fug. Fat. ll(i,:;2I of 11)17: this .1.. IDIS. I77 \. 
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Tannins: Artificial II, FamlN*rger. Fhcm - 

Zeit., 1011), 43, m. I 

ScuiFK, In 1S75, obtainetl, by tin* action t»f pht>s- 
phorus oxychloride on jiheiiolsulphonic acid, a sub- 
stance which was cajiable of tanning hides: this 
substance was probably a mixture of dldepside and 
polydepsldes of phenolsulphonic ticld. I^iler, 
Fischer and Zlnckes prepared the pure didepside 
and trldepslde; the dldei)slde, although It precipl* 


taUnl gelatin frmn Its solution, did not tan hides, 
but the tri(h‘p.side, HO.C\JIjSO..O,(’^H^.().SOjj.(). 
(\H^SO,Na, was a true tannin." Other tanning 
sub.stanws have lK*en pix'paix'd fmin phenol- ami 
naphthol sulphoiilc aciils, by the action of formalde- 
hyde on phi'iiol ami naphthol-sulidionlc acids and 
»»n siilhylic and cn*.v»tle acids (.scv this .1., 11)17, !).'{), 
ami by the action of forma Mehyde ami mmtral 
sulphite on phenol. TIu' author has also obtaiiusi 
t.'inning substaiu't's by <x»ndcnsatlon of dihytli'oxy- 
diarx Icthanes with forma Idehxdi* and neutral snl- 
phile ('tc. (S,H' (his ,1 . IDlt;, 1072.) -\V. F. N. 

i'hnunc \ianniny\ liiiutn ; (inn posit ton oj a tiio- 
inith K Lit Hr .ind .1, Howard. .1. Anier. 

D'atlu'i- ( hem. .\ssor . l!»p.), 14 , .'{2.5 .TIO. 

A XI Miai; of rxampUs of a propo.s(Ml simplith'd 
method of caleulatlng the roinposltion of a (*hrome 
bath Ibpior Iroin the lesults ot titration with A/10 
.sodliiiu h.xdroxid(' and \ to i blosulpliate are 
lie! a lied, i: W I. 

i'annatfi o/ hidts nidi salts ol non. I'nii /. V. 
(‘.-isaburi .1 So<' Leather Tra<les ( 'hem , IDIO. 3, 
01 01 

'rill- ,iutlau siiiiiiu,i 1 l.srs published uoik on the iioii 
lannage. iK'ginnlng with tliat ot Ashton In 171H. 
F..x,slr<ui and Von \ iel Inghoirs ju'im'css ((Jer. Fat. 
2.55. .‘{20: this ,L, llH.'t, Dll, OIS) Is bascsl upon 
the oxblation of ferrous to fi'ii'ic sulphate* bji means 
ol o.xide.s of nit rogeii. 'I'he author is of opinion that 
the cxclie pnice.ss ile.sciibi'd by the pati'iitei's is h'ss 
likel.x to Ih* ,suc<x‘ssfnl in practicx' than oia* in which 
fr(‘-h tanning liipmi i-! prc'pan'd for I'acli batch of 
giHMis, as, c.a . b.\ aspirating air thiough a solu- 
tion of b'lTous sulphate (lO'^Jl, sp. gr. 1'07)), to 
\xblcli i F',, ol smliuin nitrlti* and sulphurh* a<‘ld 
siitlU ieiit to IllM'iai«‘ the nitrous lU'id havx* Uaui 
.iddisl, until the wbok' of the ferrous salt Is 
oxbllseil. Tin* prim ip.il points resulting from th ‘ 
publlslu'd invest Igat Ions are tliat ferrous salts and 
normal P'rric salts do not tan. and that if attempts 
Im‘ nimle to remU'i- a ferric' salt sufilclcntly 
dlss^M-Iation is too rapid and tls' resulting leatlmr 
is thin, fiat and brltth'. Ferric salts In such a 
condition bring about catal.xile oxbiallon of the 

I f.ils whleh it is nee(‘<,uar\ to add to the U*ath(‘r. 

I - F. w. r.. 

I Inatini sninptis jot a mil f/sis , Pnpinalion of -- . 

I L F. Stac.N. Report of 11)11) (‘ommlttis^ of Anier. 

I l/‘atln*r ('hem. Ahso<-. . 1. Amer, Uaithm* (’hem. 

! Assoc., IDID, 14 , :{21 ;{2.5. 

Ri-si 1 ,'is of anal.Nses of Idenlioal sample's of li'ather 
by a numlK'i* of analysts haxe* h'd to the conclusion 
that iH'tteT samples can Im* prepared by sawing than 
by planing. In tla* autlior‘H opinion the Ix'st 
samph's are prepared with saus of K In. to 10 in. 
ellam , run at about 2000 r.p m. F W. L 

t 

I (lliir and snnilai stilnlnmts, (Jnaniilaln <• scjiara- 

I lion of - in rracfahlc allies. W , Doiise'll. Z. 

I Splritiislml., IDID, 42. It. (’hem. ZcMitr., 1010, 90, 

j 11.. .51M). 

'i'l-.x grams of mali'iial is intiinate'ly mix<*el with 
2.50 <• <'. of wjirm watt'r ami bolltsi for 15 hours 
umlt'i- a rt'llux ttmdenst'r, 1 2 grins, of tartaric 

aciti is then addt'd and Hit* boiling ctmtlniKHl for 
a further .‘10 mins The mlxturt' Is nt'arly neiitralistal 
with stsliiim hydroxide. Hit' albuminous matter 
precipitated by the addditm of a sidurated solu- 
tion of zinc or cop|s r sulphate, and the solution 
made up to a definite volume and filtered. The nitro- 
gen is then determined txfih In the residue and 
in the filtrate by KJeldahFs method. To determine 
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ilie iiniino nllrojjeii an aliquot part of the filtrate 
Is pn*elplfate<l with <lilule tannin solution acidl- 
rteil with a<pti<- acid and I la* nitro;rrn ajralii deter- 
mined in the till rate, d'his lalt«*r x.ihie subtracted 
troin the value ebfained lK*fore preeipltat ion with 
tannin ^ives tlu' true id(roc(‘n value of tin* ;jlue 
eonhuit. <’ 

Uihitm, luflimia of th<‘ tairnrff of onionM //poa 

tin’ phiisKol fn'oiH ttirs of . [mphotrnr rol- 

loifls V .1 faM‘1) .[. (Jen. IMiyslol., lOlit, 1, 
V»ll .>0 

I'h i!unu cxiK'i inauilal proof (d' tlie validity of tin* 
auflioj's iljeorv of I lie intluenee «d‘ Icuis on the 
pliysie.il juopi'i'ties <d’ ^(datin ttliis .i., lOlh. 

(Sec lurtlier.f ('hem. Soi* , lOlh, i, 11^. i .1 <’. I). 

Patent. 

Lratinr Huhstitnto. (i(‘r. Pat, Srv V. 
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fii'uit’d xoUh; Jnftiirncf' oj — on swd ijmninution 
find plant proivth. ,1. .lohnson. Soil Sei., P.Hh, 

7, 1-103. 

Pk\( ncvixv all soils after iKdiij? heatial at KMf' 
ll.")®!'. pnHiuce a temporary retardation of soimI 
ixerinination and pl<int Kfo'Vth hdlowed by iucrea.sv d 
rate of t^rowtb, tlu' extent of this aetion vai.vin^ 
with the soil, the .s<H‘d or plant vised, ami witli 
the experiiiKUital conditions. In order to <»l)tain 
further intormation as to tin* factors concerned, 
seven (liflV*ruit soils were heatiMl at t(‘iniK*ratures 
ranffiiiK from 115° to K00° P.. and tlieir action on 
various smls and plants detimnlmsl. In KPU^*nvl 
lh(‘re was a t^radual increas(‘ in toxicity to S(‘ed 
jrerrninatlon and to (airly plant j^rowth with riR<‘ 
in tile t(*nip<‘ratiire of Imatlng, a maximum toxicity 
oc(*uiTintr in soils luaited to 25()°('., and tin* toxicity 
dtHix^asintr with further Incnaisi* in t(*m|K‘rature 
atid practically dlsapiM‘ariii>i in soils hent(‘d to 
.‘150° P. or alKive. d'he tiim* nspiiriMl for na-overy 
from this toxic action was usually dln'ctl.v propor- 
tional to the Intensity of toxicity produced, and the 
tinal iMMieliclal action was oftiui jjjriaitest in soils 
(‘xhlbitlu)' the ^naiti'sl Injurious action on (airly 
plant growth. DinVrenl soils vary greatly in llu* 
toxicity and subseiiueiit Ixuadleial action productal 
b.\ iKaitlnj.;. tliis variation Ik'Iuj: ((U'ndated appa- 
rently wltli till' balaiici' <>f all tin* soil factors con 
eerned. S(‘cds var\ greatly in their simsitivi'iK'ss 
to th(‘ toxic action of lnaii('d soils, the de;;r(a‘ of 
smislt iveiK'Ss belnii roughly charactiudst ic of tladr 
ixemdlc ndat ionsliip q'bi' (hanmnfr and ('ucui- 
hltacra’ are usually resistant and tin* In auniino.si’ir '\ 
and ^oliin<i(‘( <r, as far as (bMcnnined. mon* suMa'p I 
tible. Si'cds class(‘d as susc(‘ptlbb‘ ma\, howt'Ver. { 
show accelerati'd ;:erinination on soils not produc- | 
tive of hi^rh toxicit.v or on .soils laaited at low , 
teiuiiei-atures only. Lik(* semis, ^^rowln^ jdants j 
differ markedly In their s(msltlven(‘ss to ihi‘ action 
of heated soils, but ti^xlcily to s(*(m 1 irermlnation 
is not always corndati^d with toxicity to jdant I 
ijcrowth and rfcc rcrvd. FurtlKU’inore, s(*nsltlveness 
of see<1s to the toxic apent in jxenulnation is not 
indlmitive of the Indiaviour of the same s]H‘(‘ies 
in its prowl h in the same soil. The prowl h ()f 
funpl. esrH'clally of Pproncnia, on luxated sTdl Is 
correlated with the toxicity to s(mh 1 perniination 
and plant prowth on any one .soil. The funpi and 
aiiparently Ivacteria also prow l>est in soil heated 
to 250° r., t.v, when the toxicity is at its maximum. 
The ammonia content and the concentration of tlie 
soli sfdution of a soil heated to different tempera- 
tures are hlphest on heatlnp to about. 250° C. and 


diminish gradually with higher and lower tem- 
Iieratnres of heating, thus being correlated with 
the toxicity to seed germination and early plant 
growth, and with the beneficial action on later 
plant growth and on growth of lower micro- 
organisms, Tills correlation, however, only hold.s^ 
gfxxl for (‘ach jiartieular soil. The absorptive 
eapaclty of a soil for the toxic agent, as well as 
olh(*r faetms. apiiareiitly infliieu(>e the toxicity of 
a soil, it lK‘lng found that, in water extracts of 
different lu'ated soils, the toxicity to s(H‘d germina- 
tion is more directly priJiKirtional to the ammonia 
eonr(‘nt. Tlu* author i>elieves that much of the 
toxii* aetion in heated soils is due to the ammonia 
produced and that the ammonia exists in the heated 
dry soils largely as ammonium eartxvnate, which 
is, liowever, gradually diH'omposed under normal 
growing conditions The addition of ammonia as 
sneli to a soil in varying amounts may produce 
a condition sinillur in many resju'cts to that pro- 
due(‘d hy Iieab'd .soils on si^v^d germination and 
plant growth. Similar qualitative I'eactlons can 
prodiKT'd with wrtain svmhIs on highly toxic, 
heated soils or their (‘X tracts and with certain 
MtnmgtliH of ammonia, thes(' reactions i^diig appa- 
rently only nqirodueilih* hy ammonia or ammonium 
salts. 1^he toxic suiistaiuv Is destroyed or changed 
to uon-loxlc (xun)Kuin<ls in soils k(‘pt under normal 
growing conditions, lids change Indiig due to the 
activity of ordinary soil flora, wdiieh, however, may 
appanudly at tlu* same tiiiK' in(T(‘as(‘ thi* amoiinl 
of ammonia presiuil, but it Is sugg(*st(Hl that tills 
ammonia is not pri'smil as such but ratiuu’ as tran- 
sition jiroduets wliieh an* brok(*]i down when the 
ammonia determinations are madi*. 'Ptu* b'mpera- 
tun* at wlileii tin* s(dl is ke]d is an imiwirtunt factor 
ill determining tin* ext (‘lit of tin* toxic and lx*nefleia] 
action to plant growth. The toxic action disapi>ears 
more slow’ly and is mon* <l(‘struetivc at low soil 
l(‘miK*ra hires (Ih'Iow 25° (\j than at higher tcm|K*ra- 
tnn‘s. Tlic comduhlons drawn an* (‘ousidcn‘d to 
apply particularly to highly h(‘at(‘d soils, hut it is 
not b(‘li(*V(‘d that an.v fundamental difference exists 
lH*tW(‘en soils ]>arfially sleh]i.s(‘d hy st('am and 
highly heated ^oils ?'e-ino(‘uln j(*d with normal soil 
flora — W. (i 

Koi7v,* Statcnifnt of acidftif uml alkulinit}f, iridr 

simtaJ irfi’irnn' to 10. T. Wlierrv. .1 

W.M.sh Acad. Sei.. Ittlb. 9. .‘10.5—300. 

The author proposes a new scale in pbux* of that 
usuallv <‘mploy(‘d for (‘X]iivasing acidity or alka- 
linity in l(‘rms of Tu. llis seali* giving values of 
Xif is such that u(‘utrality is indicated hy Xii- 0, 
the values of Xu being obtained by subtract lug the 
Ihr tigun's from 7 W. (1. 

I^ota.sh : Ditrnmndt ion o/ - - \in fcitiliscm]. 

Tv. (J. L. Steiu'iwald. .VnliU'f Suikeriud. 

NVderl.-Indii'. 1010, 27. 130. 

The ]uvcipitat(‘ of iiotassium idatiniclilorlde ob- 
laiiKTl in the usual manner is rediu'ed by means 
of sodium formai(‘ solution, and the resulting 
platinum, after washing with ammonium chloride 
solution, is Igiiih'd whilst still W(*t. — .T. T. O. 

linsic staffs containiiuf ffnorhir. Doyh*. See VII. 

Patents. 

^oil; \fethod and apparatus for the treatment of 
— J. R. C. August, Halifax. IT.S. Pats, (a) 

1. .m3, 149 and (n) 1,. 303, 1.50, fi.5.19. Appl., (a) 
21.11.18, (B> 25.3.19. 

(a) FINEI.Y ground soil is caused to travel In a long^ 
circuitous path in the opposite direction to a cur- 
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rent of hot gas, suiBcIent time being allowed for the 
destruction of injurious orgaulsius without destruc- 
tion of desirable organic matter. (b) Apparatus 
for the process consists of a vehicle capahU* »»!’ 
movlug over the ground to N* treated, and picking 
up the ^x>il, which is passed through a rotary 
cylinder canning lH‘a ter anus rotating at high sihmm! 
Ill an opposite diias t Ion to llie cylinder, iiie v(‘lilcle 
carries also a heater.-- J. H .1 

fertiliser. T. (’ Meadows, New York [ S Tat. 

2t).:..10. Apid., lo.tt.is. 

Alkali metal wuipoumls are incor])orated with a 
plastic and h.^drate(l mass ot ealeium iron silh'ate 

-J. II .T. 
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fugar; Xtanufaetm e tfj jtlanlaiiou «/n/c by 

the siilphitatioti jnoerss. V. 10. (’oombs. 
Louisiana 1‘laiiter, 58. 2oo Inf. Sugar 

j., imt), 21, :ioi -:!02. 

(i.AUiFK'.uiON oi the raw juiee from the mills is 
effected liming in the cold to a dull yellow eolour, 
at whieh point a distineth\ alkaline reaetlon to 
phenolphthaleln is shown, and by suljiliit iiig until 
only a very faint blue Is indicated by lilmns 
.lukv ('ll! (‘ling tlu' evaiKirators should be (piife 
bright, and eoiiemitratioii should l>e coiidnclial with , 
as higii a degree of vacuum as iKissihle, hut not I 
lH‘yoiid 27 ^ - 2 S^ r. ( is rKiti'^MlrlK). In the jiau I 
tlu‘ “ s(rik<‘ ” Is started in the usual maimei*. liu* i 
aim being to grain lallier liigli foi a small crystal; | 
tile tiMuperatun' is suliseiiueiil Iv ralscMl to 71” (’ i 
tldO” F.i. and maliilaiiied at this jMdnt throughout i 
flu‘ “ slrikt*,” the mass lielng dischargi'd at alxiiit 
IKl -lirV) of solids. iiolliMg hack of niolas.scs i.s not 
attempted. Purging is (urrh'd »ui( at .as high a 
lemiHoaliiie and ns lapidly tis possible without 
previousf\ fooling ilh‘ imiss in <a*.\ stalllsers. ami 
washing is <'IVe( Pal with low' jiressure st<‘am. 
Ahdassi^s fivmi the (‘eiil rifugals is diluted tf) .‘to” 

11 (t)4”--WM{rix) w'ith tln‘ a<ldition of a little | 
phosphoric acid, heated until all the grain Is flis I 
s<dv(‘d. jillowcd to subside, and th<‘ cl(*ar Ihpior | 
boiled In jh<‘ pan to string pnxd' at a low l<‘iii|K‘ra* 
lure "Jdiis sf'coud sugar is rcuudicd in hoi cIarifi<T ; 
or press juict* Pvifh wliich are mi\(‘d the wasldiigs 
ami steamings of the first sugar) lo a li<|uor 2S^- 
n. triOC.” -ntd” Brix), which is a]low<Ml to w‘lth‘, 
or preferalily tiltereil, and gradually drawn info lh<‘ 
first IxKly of the evaporator. Sugar madf* by this 
process is siiltabh* for direct < onsumjhiou, and is 
stated to keep as Wfdl as the retimal prf)duct If wadi 
co()1(m 1 by iiassiug through a dryer or graiml.-ilor 
previous to paekliig.—.i . P. (). 

Pf/ac Hugurs; Detri Ufratiou aj ut slot age; its 

(‘Pluses and suggest rd methods for tfs control 
W. L. Owen. Louisiana Bull.. Xo li>2, 1- 121 
Int. Sugar J., IPIl), 21, 277- 2S1, ;i;U— 

As a result of the examination cd' a large number 
of sugars of differmit grades, tin- author agiYM‘s I 
with Browne ttlds .1., 1918, 27r» \) as If) tin* almost 
general validity of the facdor of safety formulated 
i>y the Colonial Sugar Reiiniiig Co., of Australia, 
as a criterion of keeping (jualit.v during Htorag<‘. 
Rxeeptions, how'cver, are nf)tle<*al)le, since fre- 
quently a sugar wdth a factor Ies.s than 0333 may 
undergo more or less rapid change..* under eertafu 
conditions. This dlserepaney Is most fre(inently to 
i)e obserxed In cases of plantation wdilfe sugars and 
low'-grade sugars whk'h have been washed with 
water In the centrifugals to give a polarisation of 
On the other hand, sometimes sugars having 


a factor higher than 0*333 may not ileterioraie, 
examples of this exception being very low giaile 
sugars, iMirtlenlurly “seconds.” It aiipears, there 
fons (hai the factor deinMids to some extent ujum 
tile purlt.N a.s well as llic density of the him of 
imdasses surrounding the crystals of sugar, a lower 
factor th.in Odllkd in the east' of washe<! sugars auil 
a higher iii that of .seconds U'lug ai»plleal)h*. On 
studying the tdiauges that tK*eur In tlu‘ eomi^osillou 
of raw .'-ugais during deterioration, It was observial 

I that liu* reducing sugars may suetv.ssit ely Increase 

I and decrease* at dilUueiit iKTlotis, thi‘ moisture eoii 
tent at tlu' .siiiu' time t'illier iiu-mising or tka'reas 
iug. Sometimes it was ftaind that alteration was 
<oufinc(j to the reducing sugars only, and this 
phcuoincnou is attrlhuli'd to the supi>resslon of llu' 
.''iK-rosc ile.stroy iug ptiwm- of i*erlaln groups oi' 
inicio oiganisms 1 )\ the (hmslty of the film. Allero- 
orgaui.'^ms taking part lu tiu‘ deterioration of 
sugars iiiclmh* bacteria clostdy r<‘sembliiig tlu' so 

e. ilhsl poi.Mpi group, as It i uigatus. It. inrsenterieus. 
It fiodrintus. It. inrs. tuto r, and It. iiirs. i uigatus, 
tlu“ most sirdving points of resiMuldaiice Inhug tlu' 
very Idgh resistniKc of Iheii spores in laail and 

I ilu‘ jiluldv to form uum, as well as theii morpho 
logical ami ph.\ .sj(dogical characteristics. d'orula 
.an‘ constant ly prcs(ml, ami allluMigh aclivi* in 
ih'stnnliig sugaisonl> Invert sm ro.se under certain 

f. i\onrabIc conditions Moulds, as Aspet gilhis 
jui/iigatus, I uigei , a blue A.sin’rgillu,s, ami A. 
jienirillaides, wen* id(*nl Ith'd, and owing lo lla‘ir 
sfioiig iiiNcrling powau*, which tluw aic .alile lo 
cxt'reiac 111 hjghl\ <-onccnl nilcd solullons of varying 
rc.aclion. Ih<*y form the most dangerous class of 
micro-organisms jo lx* found in raw’ sugars. ('011 
tral^ jo Shon*y’H statement Ilia I II Is gen(*rall.v 
presi’iit (lids .1.. 18t)S, 55.7), it was md possilile i,o 
identify l‘enu'illiuui glaueutti, I hough a green 
mould iM'Ionging to the Aspergillus group was fre- 
quently 4*ncouiiien‘d. Tu inimuf'acluring raw 
sugars «d‘ tHi” poljt rlsal loii of good k(*eplng ttuallly, 
in onh*r thjil tin' crystals shall i(‘lain lilms of low’ 
piiiily It I.s 1104 s^s.sary that, purging simuld Ik* laislly 
<‘aiTicd out ill tin* <'«‘nl rlfugals, a minimiiiii amount, 
of water )K‘ing used for washing. 'I'o seemx* this, 
lli(‘ gniin.s must not )»* too small, and the niolasPU'S 
must not Im* I<*o visecMis, that, Is, elarifleatlon in tlie 
early slag(*s mmst Ik* thorough Encouraging 
results Iiav<‘ been obi allied In 1’aclorii*s in wddeh 
s|M*4‘ial precaul i«ms have l)(*eii I a ken to avoid In- 
(Velion, uotahly In lln* iis»* of sU‘inn or slerlliHC'd 
W’al4T lor washing in the (M*nl rifiigals, ami in llie 
cov4*i'ing (d’ machim*s, mixejs, cooling lilns, etc. 
(ommI warehousing is essi'iiUal, and provlHlon shotiUI 
Ik* made for <!r.\ lug tin* air admitUsl wh(‘ii its 
humldiiy rls4*s iM'yond a e<‘itaiM jiolnt, while tin* 
floors should Ik* of eom*i*el4* vNith a layer of lioards 
to form an alr-spae<* lK‘IW(H*n I ^a bora lory exficrl- 
ineiils <m tli(* possll)ility of cold storage havt* iiidi- 
<-al<‘4l I hat d(*terlorut ion w as sliglit (xanpared with 
that o<-<Mirrimr at higher l(‘mperatur(*s. J. JV (>. 


Moisture: l.os.s oj (lotu smuples 0/ sugar 

using dilfeieni methods 0 / pu< king (’ A. 
Brow’iu*. :iml (1 11 ll.irdii/ Int Sugar .1.. 

ItMP, 21, 271 277. 

B\w' sugar was jau krai iii iljllcicni ways, and tin* 
averagi* <laily lo.ss id' luoishiic |K'r C4*nl. was baind 
to Ik* as fol low’s ; lln can (ludding about 4<K) gruifl.) 
with elos(*ly-filf iug lid, 0 0215 ; tin* same, siailed with 
adhesive laiie, ()01(».‘l: llie same, s(*aled wdth 
adhesivi* taju* eov<*red with a film of paraffin, 
00122: am! glass fiult j.ars (holding about 
250 grms,), tin* <*ov(*rH Ix'Ing Ia*ld in iiositlon against 
a rul)l)er ring. 00140. Bolllcs elow'd by corks 
sealed with paniffin may ix' Im*fl\*ctive owing to 
the formation of air-holes, ;ind should l)e dipped 
in the ineltwl wmx a st‘eond time. Stanek’s methml 
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of u«lng H<»uujle8H load la>xc*8 (h<ildliig alniut 
2()0 gniiH.), cIowmI with a motal cover and Healed 
with “ leucoplust ’’ adhOHive taiv niiia .1., 11)0!), 
720), Hhowed a dally Iohh of only 0 00()0%. Haniples 
('an Ixi prenerved ludidinitcdy wlllioill Iohh of 
inolHliire in wld('-iiioulli(*d with ground-glasH 

Htoppc^rM H4 ‘jiI(m 1 with paratlin. .1, J* O. 


SUffdr juices: SriHiHitinn Oj siHhts Jtum - Inf 
(rntrtfuf/iiu/ It. illock. / Vor dout . Zuckerlnd., 
Ihl.S, ;N{ ti?-J (’hern Zoiilr, 11)1!), 90, II., o!)2 
— oh;i. 

Thk jnohkMJi of s<‘panilliiK carhonalal ion srnni.s 
I'roiii HMf'ar Juico.s by ('(‘iil rlfiij^iiiK is dls(*nss<*d from 
the Ihforollcal Mtand|)oint, .soiiio (‘.xporlmenis on tin* 
.suhjcci an? d<‘,s<iilM‘d, and llio coiihI nicliim of j 
Hcvcral ly|M‘H of contrlfUKal H('iiarators (‘Xplaliu'd. ' 
II Is (‘oncliuU'd tlial, |»rovid(Ml lht‘ (‘arbonatatioii j 
I»i‘o<‘<‘.s.s has Ihhmi pi'oiK'rly conduct od, the (-(‘iitrif ngal | 
scpanitlon of lh(‘ scums is jU'act i<-al)lc and 
economical, 'I'lie mosi ratfonal I.mm; of apparatus 
is a (‘(‘iitrlfuKal siparalor with rotating dls<*H, 
driven by electric motors or turbines, 'riie washing 
of tli(‘ scums in tli(‘ eentrifuge should (‘iilall no | 
gi*eater loss of sugar than «)c<‘urs with tiller- j 
pr(“H,s(‘H. M'h(* (‘\lia p(n\er r(M|uii«‘d, In comi>arlson I 
with lilter-pri'ss woiking, Is comiHUisated by a ! 
saving of fuel In llu* lime kilns .1 If L. 

.Va</(/r offrt o/ [hn t j (J. 

Scheckei' /. yer. dent. Ziicki'i'ind., IDIS, :;,'>!) 

:{72. (’hem. Zimlr.. 11)11). 90, II., .M):{ .llll. ' 

Thk iHMUdiclal (dfecl <»f high boiling tempera! uies, ! 
r.fj , on tla* (pialily of sugar obtained from j 

afl(T-product massMultes, is miKli ov<‘r*ral(‘d. 
.Masst‘ciiltes boibsl .it \\ill, if iiro|K‘rly 

troat(‘d, yl«‘ld sugars of hlgli H'lulcnit n( whlcii 
iK'have well In tin* cmilrlfugcs. If the ratio of 
water to non-sugars is known for ,m eompI(‘l(‘I\ 
<‘xhaust(‘d sat united molasses at the temp(Ma- 
tiipc' of (’(Mitrlfuglng, It is only nect'ssar.N to con- 
tlniK* boiling until this ratio has bemi attained 
in th(‘ massecuiti*. M’lu* author lias compiUsl a 
table, arranged according to (b'grecs Uri.x .and 
purity-iiuot lenis of aft(M-product massiMaiitc's, 
showing the temiKU-alun's at whlcii tlu' mother 
syrups of the mas.se(aiit<'s possi'ss naftiu* ( rystalll- 
satlon has ciausedi lh(‘ composilloii of completely j 
(‘xhausted saturated molasses Uelow lh«‘.s(‘ j 

“ erltlonl l(‘mperatures of m.asseiaiiles " centrifug- 
ing can ojily 1 h' prop<‘rl.\ c.a tried out af!<*r addition 
of water (the exact amount of which is showui in a 
H(*eoiul table), w’hilst above tiiem it is imiio.ssible 
to obtain completely (*\h.ausl('d molas.seH. The 
table shows .ilso to what degrcH* P*ri\ an .aft<M- 
product mas.se(*ulte of given lairlty-quol iout must be 
ImihsI in onler to >lel<i an ( xhaustc'd moI.ass<*s when 
cenlrlfugcal at a given t<MU|XM‘.Ml nn' ,1 II. L ! 


Sucrose: Defenniontiou ot -- m lam molnssrs 
(ttid other products hif doiibh polai isation. 
b. (t. b. StcauM-wald ArchliT Suikerind. 
X(Mh‘rl. -Indie, 1!)1S, 27. l.'H; i;;7. Int. Sugar,! 

11)11), 21. :;04. 

Opkiutixo upon ,7ava cane molas.scs. results in close 
agnvment with (‘.ach other weri' obtained by the 
following tlnve methods of d(»uble polarisation; 
(1) Tervooivn’s (Archlef Suikerind. NVderl.-Imlie. 
1!)04, .T21), m which the lntinenc(‘ of the basic lead 
a(M'tate upon the optic, ally-actiw' non-.sucrosc' sub- 
slaiuvs in making (he dlnrt polarisation Is obviated 
by the addition of juvtlc acid; (2) Walkcw’s (this 
J., 1018, 2.‘10), in whi(*h phosiihoric acid Is us(m 1 for 
this purpost* after (laritleation bv drv basic lead 
acetate; and (,*1) Steuerwald’s (this J.‘. 1013, 1025). 


Ill which inversion Is carried out at the ordinary 
atmospheric temjieratiire prevailing In the tropics 
(iTiHtead of 08®- 70° C.).—J. P. 0. 

Xylose: Preparation of from corn [maize] cohs. 

K. P. MoniaK*. .1, Amer. ('hem. S(k*., 1910, 41, 

1 002-1 (KVl. 

4'hk. following procv‘dur(‘, bas(‘d <jn llu* methods of 
ba Forge and Hudson (this J., 1019, SO .\), and of 
Hudson and Harding (this lOlS, 77 Sa), i.s 
n‘coinniended. Tlu^ bivden maize cobs are digest(*(l 
with .sodium hydroxide .solution (1%) for IJ hour.s 
at 100®('.; the cobs are then pi'essfsl as dry as iios- 
slbU' and thoroughly wa.slu'd with hot water. The 
residue is hydrolyses! for 2 hours with Imillng sul- 
phuric acid (4%), tiltered, and the till rale is 
neutralksed with barium (virbonate. After Ultra- 
tbm. th(‘ pale y(*llow’ tilt rate and washings are 
acidltl(‘d wiili a tew drops of phosjihorie acid and 
dei'olorlsed witli lauH' bl.ick or, iirefenibl.f , 
“norit.” Th<‘ solution is comment rjit(sl in raciiu to 
:i pal(‘ .velkov syrup from w’liich the xylos(i almost 
imnu‘dlat(‘ly separati's aft<‘r addition of about half 
its volume of glacial acetic acid and si'eding. The 
sugar solution is l(‘ss (‘oloured than that obtalimd 
by previous methods w'hilst erv stalllsatlon of tin? 
xyIo.v^‘ takes ])lae(‘ with uniform I'i'adiness. The 
yield «»f Cl V stjilliiK' xylose is K— 10% — II. W. 

fh t'idonswa cm turns. Zcrbjiii. See TTa. 


(^otistitUi nt s of n ood. K(‘>ulg and I*eck(>r, St'r W 

tituc rtc in \ cip'tatdc dines, Dousidl. S'cc XV 

\<tion of nncrtiis(> Colin and Clniudun. 
See Will 


Patents. 

Snyar jmers or si/inps; Phh('ss for pnnfyimj 
P b Woosti'r, Yonkms. X Y. I' S P.d. 

i,:ioi,i:;s. 20..’ lo. Aio>i., I7i.n;. 

Uvw sugar Juices or .s.vruiis, without addition of 
lime, an‘ tivati'd willi ji small (luantlty of “ earthy 
tillering material” .-nnl )>ass(‘d llirougli a filter. 

- .1. II. b. 


Mtdnssfs: pfocc.Hs for (he dcsncchmificntion of 
. A. (iriiiilzddrilt'r, M.*igd(‘burg. (Jer. Pat. 
;;i 1,212, 10.4.17. 

'Monv^shs (second s.v rup) from tlrst product sugar 
is mixed wdth dls.solvcd sugar and {iddial to tlrst 
product m.'issecuites afttu' th(‘ formation of grain. 
iKOling bring continued after th(‘ addition.— .1. II. b. 

I*<dassinm salts fiom snyai lefnsc P.S, Pal 
1.303,010 See Vi I. 


XVin,-FERMENTATION INDUSTRIES. 

Sueo'dsc [inrn tasc]: J.aw of action of . In- 

ftncncc of riscostty on the velocity of hydrolysis. 
H. (^olln and A. Chandnn. ('ompt(\s nuid., 1919, 
168. 1271 - 1270. (Siv this J., 1918, 000 \.) 

The velcK'lty of liydrolysls of sucrose in aqueous 
.solution, the amount of invertaso remaining eou- 
stjuit, la proiH)rlionnl to tlie fluidity of the solution, 
the ratio lieing V=:aF. It Is further shown that a 
is a fund Ion of the flrsi degrtM) of the amount of 
invertas(» present.— W. O. 
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*Kuhier9chky*s appamius. Horriwanu. Hee I. I 
Tateni s, 

H*rr; Pivoms for^ bn u imj . \l(nuifactan' of | 

noii-intoxirating hopped hrveraycs. AJanufavture j 
<>/ alcohol-reduced beer. Manufacture of alcohol- j 
teduced beverufpft. II. Housor, 111. 

r.s. PatH. (a) 1 ..*!02.r»4;i it> (di or. in. ! 

Appl., (A) 2.8.15, {\i) S.7.1S, i(') 4.11.1S, (d> 0.12.18. ' 
(\1 Peek of low alcohol-con lout is lucHlucotl hy ! 
siinnltaiieously boiling and fonnoiitlnj? wort in a i 
Nacuum until tlu* contoiil of hninontahio inattor.s , 
lias Kvp mluciHl to a picdotcnninod aiuounl, and 
llioii coiuploling tho iVruionlation iiiulor aluiosphorll* ; 
pro.sHiiro. (a) Forincntod worl is parllally <lo- ' 
alcoladisod, diluti'd to its ori^dnal voluino, I'oolod, 
and troatod with Krauaen and with a dovtrin-rhh | 
solullon wdihh has Ikh'U hojiiK'd at a t(‘iiiiM‘rature ' 
Indow its IwiliiiK iMjinl juul cooUsl. (< ) Tho ahohol- 
ronlont of Ix'or Is rodiRvd to h'ss than orp’,,, and ; 
tho lx‘cr is Mihjoolod to the aoUon of fcnnonllnj: : 
wort in such a manner that tlu' tinal alcohol <*ontont 
is loss than 0 5% hy voluna'. 'Oho prodm t Is thmi ^ 
artiticially carlxmatod. (id (’laim i.s nuuh* to a slop 
in tho production of Ix'ors of reduced aloohol-con* i 
UMil, which consists in raising the jiroportion of | 
untoruiont(‘d matter in a ^^ol•l to (lie normal 4‘\traci- ' 
(oiitmit of “ alcohol- r(*ducc<] lM‘cr ” .1. II. L. | 


Pi raxyduHe pa pa rations : /horev.y /o/ f/.c inauufae- , 
inre, of \ vStolI, Hash', Swltziu’Iand Kn^. j 

Pat. 120,571, 21 . 10 . 18 . (Ai.pl. 17,Pt:i/18 ) Int. . 
Ponv.. 20.10.17. 

Piwr matm-ials rich in jM*r</.\'.\(iase, such as loots 
(•f hors<‘radlsh, ar<' sihed and sU>cp('d in <lilnle 
acid, c.f/., 0.‘l% oxalic a<.-id, t<. render I pero\><lasc 
in.snlublo, and then wasli<‘d uitli wat.u’ to rmno\c 
s<duhle inactiv(‘ substaiues. Tlie pero\.\das(‘ is 
aft(‘rxvanls <‘xtract<*<l nith dilute alkali, i'.<j., a ' 
.salnrnt«‘d barium hydro.xide solution, and recovi ri'd 
from th(‘ acidified and coiuM-nt rated (‘Xtract by fra<-- 
tional pri‘cipi(al ion with alcohol. The activity of 
tho i.roduct may 1 m‘ irreatlv ima’i'ased by treat Ini' 
a coiiciuil rate.l miueous solution with a m<‘rcuiy 
.salt, <■ if , men uric chh.rlde, which jnecipilates a 
la ;i mount of inactive matter. .1. II f; 

l‘i i on t im/ al( itliijl mpoiUM Pair P.at.s. 1 17,2.511 and 
127,500 8Vc I. 

Ixi fi iifi iatimj uppiiiafiis Piiir P.at 127.512 No* I. 


XIXa.-FOODS. 

M it t ifiu uii' Hit pid di t( I ill inatioii of untie ?a - . i 

P. Frank. Phem.-/eil , PJlii, 43, ::i l 515. 

A iH'aker, containini' 2 5 •'iins. of coarsidy i 

powd«‘red pumice, is counler-iM»lse<l on a balaiSM* of , 
I lie Wostplial t.viH*, a 10-m-m. widlfht is (hen nunoved 
troin the rif'ht arm of llie balance and Ioanns, of > 
the marpirlne is xveiijlicd lnt(» (lie beaker. Af( 4 *r ' 
tli(‘ water has Ixxui icxjMdlod by heatini' tlie In^aker j 
over a flame, th(‘ beaker is ai'ain plans! on the i 
linl.luce and tin* loss in wiuiflit found by UH‘ans (d ; 
tie* rider. Sand, kie.seli'uhr. cannot In* usc<l In 
place of pumice, as thc.\ do not ].ri‘\ent spirt Iny:. i 

W. P. S. I 

J'rnils; Merhanistn of the pieMn eatiini of in \ 

Cold water. (1. Pertrand. Pomptes rend., 1010, 
168. 1285—1288. (Stv this J., 1015, 510 \.) . 

acids, sui^ars, enzymes, etc., slowly diffuse ! 
from the fruit into (he water, and the water becomes ! 
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more and more acid, a condition which Is unfavour- 
able to the development of most bacterial sptxrles, 
although yeasts and lactic ferments may develop. 
Then the oxygen dlssolveti In the water is consumed 
very rapidly by various oxidation prcKvases set up 
by burn so etc., and tho mtxlluin becoinea strictly 
anaih’obUx and thus b'riiHUitalion Is inhlhi(<Hl. 

— W. 0. 


strau-ccllulo.\c [foildi'i]. (r. P. van Kainpiui. 

tdimii. WiH'khlad, 1010, 16, 8tk5~810. 

As aivouiit of various proic.'fs<\s. (h'veloixHl chiefly 
in (Jcrinan^ iluriiig lh«' ^^ar. for the inn nil fact lire 
of cattk* fodih'i* fnnn straw. -W. S. M. 

Phofipho-orijame aa'tvc piinciph of f/ran planitt: 
Tuo Cl y.stalluii' salfM jtoin the . S. POsternak. 
(Nnnplcs rend . p.tp.l, 168. 12111 1210. 

Tun two s.ihs, jncpaii'il from stvds or I'i*oin 
plixtln Ils«‘lf, arc a (hiul)lo <'ah‘lum sodium 
‘ *‘'"1 the SHMliuUl Hall, 

< \ H N.i I ,1 III ,( 1 From (he latter, corri'- 
spoiidlng copp4‘r and Ic.id salts may Ik' prepared 
ami these on ircatimml with hwlroijcn sulphhh* \ leld 
tlh‘ fn‘4‘ acid. \V. (J 


Ponatit Ui nt.s of nooil. K(»nig ami Pecker, V. 


Pill \ is. 

Pood for cattle and otlici animats: Manufacture of 
- . T1h‘ Molas.siiic Po.. Md . East (ireenwdeh, 
and J. .1. A. dc Whallcy, P(M‘, Kent. Eng. Pat. 

1 27,:i8S, 25.5.18 tAppl 8705/18 ) 

Pi \T moss or oth(‘r <‘<‘llulos(‘ material Is tr(*alcd In 
a jacl<4'l<‘<l auloclav<‘ with 5'V, of a hydrolysing 
agent, sm h as concent rail'd li.x drochloric acid, and 
su|H‘rlu‘al4'<l steam at 118‘M'. for | hour. Eltllc 
or no pn'ssurc Is appli<‘<I. If sulplmrlc acid Is used 
as till' h.xdroivsing ag(‘Ut, It is tlrst diluted with 
water, ami iu this case a li'iuiHU’atun* of ItW^ C. 
is us(‘<l. Afli'r t I’cal imiit . (Iu* aclil nmmining In 
(1 m* jirodm-t, wMilch Is marly dry, Is jiartly 
n<‘u(rali.s4>d - .1 H .1 

P/<Ms‘c,' Hi i'oci I iiiif and iiiah tnif - of the food 

inattiis in iiln'i/ \V. .1. Ihsu*, Prist ol. Eng. 

Pal. 127.181, 110 18 (.viipi. i(;,i:n/is.) 

WiiKX from a c1hh‘H(* pn‘ss Is passial into a jacketed 
vat ami alIow4Ml to stand until furlher acidity Is 
produced Tin* val Is lluui lM‘al(‘d hy steam to 
15(P F. (OCP P.l ami tlnally 20tr F. (Orp P.), between 
xvlih h llmilH eoagulallon taki s placi*. The curd* 
prodiM'cd is n*movcd ami pi’c.sscd. • .1. II. .T. 

MilP and ofhci liifniils: Sclf i-ontaincd eovihination 
appmatus for the panliii tiou of powders from 
P \V. .1 Ellis ami E. (iardner, 
Plom'4‘sl4‘r. Eng I5 m(. 127,752, 20.0 18. P\ppl. 
10,705/18 ) 

.Mji K is fell on to a immhci- (»f jcxolvliig discs within 
:i comhuiscr and Hows down into a nai'ptack* Ixdow 
from wdiicli it Is again raiK4*d to I Ik* Ioji of the 
V4*.ss4*l hy im‘ans of a c(*ntral w'orm (‘U*vator. A 
wa(»*r-Jacki‘( heated hy gas Jets Is provldtsl around 
tin* condeii.s4‘r, and a cuireni «d’ air Is drawn 
through the apparatus. When the milk has lx*(?n 
4*vai)orat«sl to the nspilred dtuisily It Is drawn off 
llirough adjusfahle valvi's to H(‘ts of mechanical 
feeders so d4*vis(‘4l that layers of uniform thlckuess 
are fed on ( 4 ) the surface's of ri'volvlng oyllnejers 
heated internally hy gas jets either dii*ec(ly or 
through jaeketB eontaliilng oil or wabu*. llie layer 
of milk rt'inalns on tin* surface of the cylinders. 
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the temperature of which doea not exceed 210®— 
220® F. (99®— 104® C.), for about 7 aecH., and la 
removed by knives sitiiar(*(l Just ladow and behind 
the mechanical f(‘<‘(ler.s. The ilrled prmluct falls 
Into n trouKh 1 k‘Iow, whence it Is conveyed by 
mwhanlcal (*r)nv(‘yof‘s lo a combined sifting? and 
mixing' j)lanl. L. A. (' 

I 

MUnminH fmm : \hitiu)(trtin( of dvcoloi 
(ul(tHih‘Hs, and tu'^trh'ss A. .1. L. Terweii 

ami (' .1. (' Aaii lIooKeiilni^ ze, Amsterdam, Hol- 
land. I'at I27,7<i(;. i;;.8.i8 (Ajud. 

i;{,l,>/18 ) AddKion (o 12.^071. 1.2.8.18. 

J\ (he proci'.ss described In lh(‘ <liief |)a(<‘nt (Ibis | 
J., IJdh, rd 1 in (»r(l(*j’ lo hashoj decolorisalion. 
(he liijiiid is liealed (o al)()n( bO'^C’. immedialely 
a Her addilion of tin* alkali for neutralising: (he 
acid. L. A. (k 

Flour; Tunhunit </f 11. (Jn'xllle, Liverpool. 

r.s. Pal lu.c.ib. Apid., 29.::.ii). 

Skk Eni;. Pal 12:{.'i:t;'i of P.dS; (ids .1.. imi), ‘JiMi \. 

XIXB.-WATER PURIHCATION : SANITATION. 

1 

Alkolinity [of u'utnrl; Sulithitn Irioo ilrn i at n cs (tf j 
friamitiotriidirnuhnvfhann as trai/t nl.s ftn — \ 

and Jor (hssinaation ol salts. I. Liiarijselii (iazz. | 
Chim. Hal , liHD, 49, 1 , ll.% Pj:! ! 

iVlAOF.N’iA and otinu’ coioiirinjx malleis of (in* 
trlpiienylimdliane ki’oui), wlu'ii n*duc(Ml by sulphur 
dioxide or an aci<l Hiilplille, serv(‘ as ^ood reap.mis 
for liromiiK' and li.\ poliromlti's (lids J., 1912, 1149), 
and It Is now sliown (lint they are ai»idleabl(‘ also to 
lla* (leleclion <»f alkalinity, (‘siM'clally in Ihe eas(‘ of 
liolable waters, the scnsil iveiiess of lla* naidion 
liein^ so real that |>reliiiilnary concmdration of Ihe ; 
walcM's by evai*<H'atlon is unnecessar.N . (Se(‘ also i 

.1. (Mhmu. Soe.. Aim. 1919 ( T. II. 1*. 1 


Arini/ (fas inashs; ( so of in at ntihsphcres coa- 
taininq sulphur diotolv .\ (’ Pieldiua* and 

S, 11.^ Katz. rUvu\ ami Met Lim., 1919, 20, 

r)82-rKS|}. 

An Invest ipal ion (d lln‘ |HKvsd>ilit.\ <d’ nsiiiu arm.\ , 
masks for protect lim worknum Irom sulphur | 
<llo.\lde funu'S from simdters and sulplddi* roasters, i 
FxiM'rimmds with tli<‘ t*arly Prmieh tyiH‘ mask, 
partieulars of wldeli are ;:l\en, showed that It Is 
effeetlve in an atinosplune eonlaining Olb'V, of 
suli)hur dlo\ld»« bid of no prai'tieal value. The 
inoiithi>leee t.v|H‘ of tiu' P.S army mask is 
described In detail 99ie <‘anisjer contains cocmuit 
• charcoal and “ pmpl»‘ ” soila lime. Experiments in 
a gas elmndx'i* sliowed Hud then' was no discomfort 
In atmospluni's com alum, u 9 hP’,', and PIT”,, of 
sulphur dioxide. In lll’c tests of standard army 
F lyin' masks in atmospheres eonlalning 
sulphur dioxide, 29 canisters n'lnoved all liaei's of 
sulphur dioxide for iKTlods of time var\iim Horn 
18 to 41 minutes, the variation Ix'iug due to dlflVr- 
enees in lilling and breathing nites. Praetii*al 
tests made by Ihe Amu'onda Mining Ho ^ 

showed that the masks were of great value near | 
sulphide roasters unless Hie eon(*entraHon of ga^ ; 
was too high. Tiniiroved results were oblained by , 
using soda-lime alone as the filling in the canisters, I 
and it would Ih' advantageous to have a larger ! 
lanlster for industrial use. It is l>elleved that the ! 
Inter type of Tlssot immk with a 100 eub in. s^oda- | 
lime canister will lU'ove the most satisfactory. , 
Other indiislrlal list's suggested are in sulphite pulp 
and paiH'F mills, sulphuric acid plants, and for 
protection against other acid gast‘.s. The limita- 
tions of gas masks are diseiisst'd. — T. IT. lUi. 


Patents. 

tiewage or contaminated liquid; Process and 
apparatus for the complete treatment of - — . 
Apparatus for treating sewage by decantation 
and settling. L. Linden, London. Eng. Pats. 
(.4) 127,3o;i and (b) 127,419, 1.9.17. (Apids. 
12,582/17 and 9744/18.) 

({) St\y\OK Is i>assed into a separating tank in a 
downward direction and meets a serit's of baffles, 
placed at right angles to each other, which dis- 
integrate it In its passage. At this stage the sewage 
may lx* mixed with a (h'odorlslng agent. The 
sludge st'tlles to the Imttom of the tank, and tin* 
llipiid and fat rlst' and pass into a dix?anting tank 
which is HO constructed as to permit of a longer 
time of sedimentation. Fat Is removed also in the 
ileeantlng tank. The effluent passes through a 
series of aerating and filtering ehamlx'rs, in xvhleh 
air is inji'cted Into it and It passes in an upward 
ilireelion through a filter (‘omiKised of layers ot 
Inm fragments and ix'bbles. (ip The decanting 
lank referred to above Is covered and constructed 
with ineliiK'd side's and pockets at the bottom. 
The sewage (‘liters at the top of ('uch side and Hit' 
major pin t ion passi's down a continually narrow- 
ing pa.SNage iH'tweeii tie* wall and a partition to 
Hie pockt't at Hu* bottom, wliile the lesser portion 
passes to Hie imh-Io'I along a eontiminlly widening 
passage' Ix'tweeii Hie first partition aiiel a seeomi 
parlilion iiiclini'd at a elilU'ieiit angle. Sludge is 
deposited in Hit' |>oeke(s, and the liepiid passe's 
ui»vvards into Hie bo(l\ of Hk' tank. Fat also vines 
upwards and is pri'veiile'd from passing awa.\ W'illi 
tli(' elilm'iit by ve'i’lie-al ove^rJapiiing baffles. Tlie 
fatly .scum colh'cling on Hie surl’ace' is rtuiKtvt'd !i\ 
closing Hi(‘ onlle'fs and ;i Mowing (be* Ihjiild (o rise 
leiilil Hie* scum ]>ass(‘;; into (olleeling Iroiiglis. 

—.1. II. .1 

Ihstnfcclina soluln>ns etc.; ('oniposilion of mattu 

adaptrd ftn us(> as . (’. Ellis, Montclair, 

Nk.I., As.signor to ( 'hadi'lold (’liemieal (3o., N('W 
York. i\S. Pat. 1,802.905, 9.5.19. Appl., 2.11 17 
U('iie‘W(*(i 21.8.19. 

Tmk comiiosit ion consists of 15 vols. eif i>henoI dis- 
solv(‘<l in 79 vols o( inonoclilorobi'iizeiu' and 10 vols 
of ('arbon letrai'lileiriele'. ,1. II. ,T. 

Asphpj'iatuii/ gas: Ifanufacturr of E 

S('rnagi(dlo, Itologiu', aiul (L Orsi, Home, Italv 
Eng. I’at. 127.950. 11.5.17. fAppl. 9759/17.) 

Pho.7fctii.fs .siiiI.i1)1(' for dropjang from aerial 
maebines are fill(*el with a eonce'ntrati'el .solullon of 
hydroeyanlc acid in chloroform and/or carbon 
fetraelilorlde.- L. A. C. 


Fames (tr lapiun s. I-hig Pat. 127.081. Ncc XXII 


Clouds, fogs, etc. Eng. Pat. 127,289. *8Vc XXII. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Ugdrastinc and hirberine; Separate rilraclion or 
— - from golden seal [Hgdrastis canadensis 
rhi:omc] on a targe scale, and a review study of 
the two alkaloids. E. Schmidt. Amer. J. 
Phnrm , 1919. 91 , 270—275. 

Golden se'al, gi-ound for percolation, is moistened 
with benzene (‘ontaining a little ammonia, and 
macerated in l>enzene for 24 hours, after which 
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percolation is started and the drug is exhausted. 
Tlie benzene percolate is extracted with 3% sul- 
phuric acid and hydrastiue is prtH‘ipilated from the 
acid liquor on addition of ammonia. The drug, 
from which the hydrastiue has thus remo\ed, 
is dried, and macerated for a few hours witli hot 
water acidulated with acetic acid; percolation is 
then started and the percolate rm*ivcd in a vessel 
containing concentrated hydrochloric acid. Ler- 
herine hydrocliloride is prtH‘lpItat<al in an almost 
pure comiition. The author reviews the proper- 
ties, tests, uses, and metho<ls of estimation of 
hydrastiue and iK^rberine. G. F. >t. 


Porphuro.rinr. .1. N. Kakshit. Gtiein. Soc. Trans.. 

1910, 115, -trio- 101. 

A NEW alkaloid, called porphyroxine, 
and i)robahly a (*onsti(uent of th(' mixture to which 
this name was initially given by Merck in 18:17, was 
isolated in the form of ycdlow prisms, m.pt. 134°- 
1 : 15 ^ C., from Indian oitiimi. It Is appreciably 
soluble in water, and Its solutions In mincial aeids 
on expo.sure to the air assume a piirt)le poridtyry 
colour w'hicli Is cbaractcu’istlc. Numerous sjilts 
have Ik‘(Ui {uvpared and their i»roi)erties deter- 
mined.— G. F. M. 


IJmatinv h U(hochlon<h\ G. K Fw(‘. Anier .1 
Fharin., 1919, 91, 27o- 280 

Fjve Ana'i’icjiii samjik's of (‘iiu'line hydrochloride 
were found to contain from 1 lo of c. pliacliiu*. 
which was estliiialcd hy treating (Mi gnu, of hydni- 
ehloilde w’ilh sodium hydroxide, extracting the 
emetine hy shaking wdth etlnu’, acidifying tin* 
arpieous liquid with sulphuric acid, liberating tlic 
ctqiliaeline with ainuionia, (‘xtracting witli (‘th<‘r, 
and weighing. lOmeiiiK* is somewhat simsitlve to 
heat, but sUualisMf loii of the h>dr<K*hlorid(‘ solutions 
in ampoules at ulthoiigli eausing a slight 

darkening, produced no material <l(‘composll ion 
Metallic tin slowly precijiltatt's the alkaloid from 
solutions of tlic hydrocliloride. G. F. M. 


Jm vender (dl (iduUcnints ; lUlii/l esterf< as . 

M. S. Salamon. Iku-f. Ess. Oil ]{(‘C., 1919, 10, 175. 

Tjie ethyl esters obtained from the fatty adds of 
c<K‘oniit, oil arc iR'ing at present usc<i for the 
adulteration of lavender oil. They can only tx? 
dctcMjted with certainty hy an (‘xainination of tlie 
fatty acids a<‘parated from tlie oil; a solid achl 
melting at nlx3Ut .'{0° O. can he Isolated hy tin* usual 
metlnd when tliesc esters are jin'sent in the oil. 
An indication of the jin'senco of the esters Is 
ohialned by the jiroductlon of a milky, instead of 11 
clear solution, wdien lllieratlug the fatty acids, but 
the usual conslants of the oil reveal imthing 
atmormal even when as much as 3% of adultcranf 
is iireseiit.— G. F. M. 


Taste; NeiC theory relating constitution to — r. 
Simple relations between the roust it ui ion of 
aliphatic compounds and their sueet taste. E. 
CkM-tlv and IL G. Myers. J. Amer. (diem. Soc., 
1919, ‘ 41 , 855 - 8tir. 

The taste of swiad aliphatic siibslaiuvs dei>eiidH on 
two factor.s; tiu' presence of a glucophori' and an 
auxogluc. An auxoglnc is an atom or radical which 
combined with any glucoplioi'o yields a sweet com- 
pound. A glucophore is a group of atoms which 
lias the iKiwer to form swiad compounds by uniting 
witli a nuiiilHM- of otherwise tasteless atoms or 
radUnIs. In lli(‘ sense of tin' theory liio 
following an* glueopliores ; -(’().(dl()ll - (q-Il); 

GO.ll.GIINn, ; GII.CINO, ; (’ll ,()lt.GiI()H; 
Cli; ,HaL , Cll, Jlal‘.nij Jlalv- . ‘The follow- 
ing acl as an\<)t:hics forming swei't compounds 
wdth ghicopbores : hydrogi'ii; the radicals 

1 eoiitaiiiiug 1 3 cailxui aloiiis ; tho 
radicals I'mH;,! of the numoliydne alcoliols 

where n 1 or 2 , the radicals dl" of tho 

polyhydric alcohols. 'Pile prt'scnct* of the phenyl 
group timds to iiiakt* an olln‘rwl.s4* swe<‘l eompouncfc 
bilt(‘r. Thus glycol is sw'cci, slyrol is sllgliUy 

bitter. Some cxc<'[)lions to the rule are found 

in Kl(‘n‘ol.sonH‘ric substaiiei's, thus Lvallno 

(Gllj).,. Gil (dINII ,.('0,11 Is made up of tho 
glueophon* (dl. Nil ‘.00,11 and tin* auxoglnc 
and Is slightly biller, hnl d-vallm' and 
a line an* both swa'c*!. .T F. 8. 


I fjii/ht-se}esit irem’s.s of [e/y/caicj elteniieal com- 
ptmnds: Cause of the J. Idoliilkow. 

(’ln‘m. Zell , 1919, 43, .321- .32:{, 3:{7-;{3S. 
IMioixiciiEMnwE ix'actlons lake place In the (.‘USC of 
aliplialic eonipoiinds a(*cording lo the sclnunos, 
1. adds, K (’0,I1~>U1I fOO.: 2. aldehydes, 
U.(’OII->lllI +('0;‘ : 5 . alcohols, K.( 'n.,on->HH 4- 
GO-l H.,; I. k(‘l()n<'s, K, ('OU-+R,K , tot); 5. diazo- 
coiiiponnds, U,N Illumination of a 
c<miiK)nnd coni a Ini ng a donliU* Imnd loads either to 
tin* production of a slcrcolsonu'rUU*, or an Intramole- 
cular chang(* or tlie formal Ion of a saturated closed 
ring Hy.slem. The lirsi lv\a> clianges may lx* rt'garded 
ns the first lnl(*rmedial<' stage of llie action of light. 
All organic alii»halle comfxmiids of the types mem- 
tioned may 1«‘ (k'composetl hy (*ar(‘ful photolysis In 
the w'jiy liidl<*al('d alKoa*. Wh(‘ii tlu‘rc Is no posfil- 
hlllty of the formation of a more* or 1<*sh saturated 
Kystein a jilioto (*(iuillhrlum is s<*t up whleli may be 
displac'd in (‘liber direction hy varying the wave 
l(‘nglh of the light ,1. F. S. 


Dimethyl sulphate; Action of - on the alkali and 
alkaline -earth sulphates, J, Guyot and L. .1. 
Simon. (kunpt«‘S rend., 1919, 168, 12(H -12(KI. 
(S(‘e this .1., 1919, 478 a.) 

Ai.kaij and alkalirn' (uirlli siilphat(‘s wln'ii Inaited 
In R<‘al(‘d tuhe.s wdth dimethyl siilpliah* yield the 
pyro.sulphate of tin* rnelal and dliiK'lhyl <*lher. 

W. O. 


Perilla; -Essential oil of . Gattefo.'^se. IVrf. 

Ess. Oil Rec., 1919, 10, 170. 

Perilla argiita gives 0‘015% of a red-brown volatile 
oil, the leax^es alone giving a distinctly higher yield. 
The odour Is somewhat mmsimiis, hut when diluted 
with alcohol the oil lias a pheasant hay-like perfume. 
It has sp. gr. 0 9320 at 25®('., and o„“9.3°. On 
saponification an odour of geraniol is productMl, and 
55% #f aldehydes is Indicated by the sulphite 
method, consisting mainly of dlhydrocuminle alde- 
hyde. The oil gives a naphthyl-urethane, m.pt. 
140<>C., Identical with that from the alcohol of 
glngergrass oll.—G. F. M. 


ffe.ranltrodiphenylamine Tlunman and Dame. 
See XX IT. 


I»ATKN'IS. 

Manoehloroneetie acid; Manufaeture of *. 

L. .1. Simon and G. Ghavaiiiic, Furls. U.S. Pat. 
1,304,108, 20.5.19. Appl., 2.3.7.17. 
Mo.NO(an.oii()A(^.Tic acid is pn'pari'd by heating 
trlchlorfX'l hylene wdth suliihiiric ncld containing a 
small amount of water.— (L F. M. 
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Amyl acatate and its homoloyiicff; Manufacture of 

from chloro-hydrocurhons of the parafft^ | 

series, a. (;. ()b(*rf(‘II and H. T. Hoyd, Homnr, | 
Ohio, AHHlKiiors to Tlio niilo Fuol Supply Co., | 
PlttHbiUKh, !’-*• bo.lD. I 

Appl., 22.MH. i 

CuLono-JMJcAi'Ki j)r<* <'<)nv(‘i’(<‘d into (‘.‘<trrs b} i 

troatinoiil willi an alkali and arctic* acid in 

pr(*HCUC(‘ of an alkali Miliiiialc. G. I. M. 

PhysioloificdUii nrtive .substances; ProdncAion of 

fium onints, (Oipus htlrnm, or plna nia. S. 

Frilnkcl and E. ]h*rrniann. Gc'i*. Pat. .*109, 4R2, ; 
11.7.11. ini. (’onv., 7.7.1 1. A<ldit ion to Gcr. P.iIj- , 

297. . '{92 and .'{(Mi/.lOli Hhis .1., 191S, 717 a). | 

Thk niollicr llcpior from llu* prc‘cipitai ion »)f 1 
pbosphal id<‘H is concent rated and fractionally dis- , 
tilled under n lilt,di vjiciinm. The mother ll<inor ; 
rontalnlnj? acc'tonc' i.s frc‘(*d from most of the* imimrl- i 
ties by c'xtracllon with alcohol before distillation, i 
Under a hi^h vacuum the main fraction distils at : 
190° 210° (h and consists of hormones, with 
cholesterol and Its estc'rs From it tin* liormo!ie.s 
can be ('xtractcsl with alcohol, while* diolesterol and , 
some of its (‘slers crystallise out. The alcohol Is 
removed by e\ai>orallon and a second distillation 
in vacuo yields the pi’oelucl in a pure* f<»rm. II 
Is a ch'ar ‘viscous oil. (C St .Tl Si II 11 .'{2- 
11-49%) showing' a typical clndc.sle'rol rc.-u-lion 'riu' 
hormones a lorn* are insoluble* in wale*!’ but soluble* ' 
in the pre'se'ime* eif phosjiliat ieh's, cy , on (‘xtraction | 
of the tissues in slli^hll.v ae*ielulat(‘d wale*]-. The* i 
lsolal(‘d Inseduble* hoimoiie*s e‘au be bi'onuhl iiilo 
ae]ue*ous solution or e-mulsion by ;n]dilion of un- 
saturate'd phosjTallde'S, in which feirin lh(‘y are* 
ajililh’nble* tor siibeutaneoiis lnJe*ctions II. .1. II 

I'thtiUdcnc diat'fiatr ; Manufacture of . .T. 

Koetschel and M. F.eude‘1, Lyon. Frane’e. A*-si.anors 
to Sea*, (’him. des Fsiiie's du l{h(*»ne*. am* (lilli ird. 

1‘. Monne't. e>l (’arlle*!’, Paris U.S. Pal 
L‘{01.9S<), 27 o 19 Apiil., 7 12.17. 

Skk Fne:. Pat. 112.7(;() of 1917; this .1 . tins. i;()(; \. j 

Pthiilidcnc (tidcclatc; Manufactuic of . .T. ' 

Koe'lse'he*! ami M Peaide't, L.\em. Frane*e*, Assi^omrs 
to Soe. (’him. ele*s Fslne's elu Hh<‘)ne‘, am* Gilliai'el. 

P. Monne't. ('t (’artie'r, Paris. U.S. Pat. 

i.:{()i;.9i;t. 17 1; 19 A]»pi , 7.12 17. 

Sf-k Fma. Pat. 112.7ru of 1917; this .1 , 1919. 2:!:: \. 

Acetio anliuihiflc and poJiiincnscd or iion- 
pol jPUi'} i'^cd a(‘(lic alfJchudc o> ace’/ic acid; Pro- 
cess for the ])f (id net lou of - . .1 Koetsclie't a ml 

M. Ih'ude't, Lvon. Fiance, Assignors te> Seee* ('him. 
des llsine's du Khe'ce*. am* ({lllini’el. P. Monni't, 
et Unrtie'i’, Paiis. FS Pat. i,::o9.9r.;;. 17.9.19. 
Api*1., 2SS17. 

Sfk Eiif;. Pat. llO.l'nii of 1917; this .T , 19is, *2S2 \ 

Rccorrrnuj other and ah'ohid rapours. En*j. Pal. 
117,2.79. ‘ Nec T. 

Rccorcring ether, ati ohol etc. ra pours. Knir P.d | 

117.. m ' Ner I. ! 


XXI. PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


Copper, generally as brass or bronze, is also met 
with, but only rarely; it comes chiefly from the 
heater-bars of the pai)er-makiug machinery or from 
elefective sorting of the rugs, at both of which points 
eftective precautions are under the control of the 
paper maker; cop[>er is also a much less i)Owerful 
desensiti.ser than iron. The lerescnct* of iron par- 
ticles is easily deunonstnited by batliing the pajicr in 
a solution of i)Otassinm ferrocyanide and nitric acid 
or of pota.s.sium ferricyanide and hydrochloric acid, 
which show them as spots of Prussian blue; a more 
d(*llcate test is with jin acid solution of quinol con- 
taining a little silver nitrate. Iron particles may 
also occur in tlu* baryta coaling of the i)ai)(*r or in 
the sensitive film, but this is not common. Tlie 
baryta coating acts as an insulator between the 
paiK*r base and tin* sensitive film, but imi)erfe<-tly 
owing to the “ crt*t‘]» ” of soluble salts, more pro- 
nounced in the case of i^rint-out paiK'is containing 
soluble silver salts. The precautimis to be taken 
are selection of tin* baryta coating for its iu.sulat- 
ing properl i(‘s and of ('imilsion for la(*k of .sensitivt'- 
ness to the dc'sensilisijig action of the metallic 
particles, dilTt'rent emulsions varying considerably 
in this respect. This sensilivi'iiess may’ also be 
rt'diK'cd by the use of negative catalysts, such Jis 
mannit<d, quinine, jiml oxalah's, whicii counteract 
the efl'ect of the (h'seiisit i.s(‘r. A raw paiK*r base 
containing nunn*rous iron partick's when coaled 
xvith an emulsion treatt'd in tliis way showed prn(*- 
tical fn'cdom from imsensllivt' spots.— P. V. S. 

Inght-sensitiveni'ss. PlolTiiUow Ncc XX. 

Patents 

timet, pennanent , natuial, colour efjeets: Method 
of producing — - spontaneous! u hg the adion of 
light tags upon (dienueal matter. 11. S(*ar, 
New Soulhgatt*. I’^l. 127,I»NI, 2-7. 2.1'^. 

(Appl. ;i27r)/lS.) 

A (.i.\ss i)laU* or other suiipoii is proxuled with a 
thin coating of a .solution of ammoniacal copin*]' 
Hulphati* or h.v<lro\ide or both and potassium or 
ammonium bichromat(*. Whih* tlu* coating is still 
li<piid, tin* plat(* being held in a horizontal jio.Nilion, 
it Is e\i>os('d to light in tin* ]uvs('nce of air, tin* 
first (‘tie!*! b(‘lng tin* formation of a whitish tdm 
upon lh(*surfa<-e whu-li is tln'ii <*oloured by fiiriher 
light action according to I lie length of linn* of e\- 
posun* and to the colour of the light. On drying 
tin* solution in darkness and then w'asliing in 
water, a coloured record is obtained i)(*iTnaiu*nt to 
light and air but soluble in ammonia. Sinakir 
elh'cts an* obtained by (*xi)osing a glass i>laty* to tin* 
combined action of liglit and by <1rotiuori(* ai'id gas. 

-P. V. 

Colour photograph or him and method of pnjdueing 
.same. Hess l\es (’ovpoiat ion, and F. F. lvt*s, 
Philach'lphia. Pa.. F.S A. Fng. Pat. 119,871. 
7.9.18. (A])])!. ‘.14:19/18.) Int (’onv., 9.10.17. 

S!K F.S Pat. 1.278,998 of 1918; this 19iS. 781 \ 

(Udouriua einematogjuph films; Ait of . 

\faehine tor and ait of eidoii ring eiiiematograjihie 
films A IVyckotV and AI. Ilandschiegl, Los 
AngeU's, (’ah, A.ssignors to Famous Playa'rs- 
Lnsky Forp. U.S. Pats. L:’.0:{,8.‘{9 and 1,o03.8;i7, 
1:F.7 19. Appl., 20.11.19. 

Sff Fug. Pat 129,74.7 of V.dT; this .1., 1919. 479 a. 


IPhotographie] demdojnnent papers and desensi- | ptudograplue idates and cinematograph films; Anti- 

Users. W. F. Mann. Phot. J., P919, 69, ISl— 1S7. j halation coating for . S. Foennari, Vleux- 

Onf, of the chief defec'ts In the raw paper base , Phui, Pelglum. U.S. Pat. 1, 200,195, 27.5.19. 

supplied for photographic purposes is the presence 


of small particles of a desensltlser, diiefly iron. 


Appl., 2.4.14. 

J?FF. Fr. Pat. 409,218 of 1914; this J., 1915, 50. 
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xxn -EXPLOSIVES! MATCHES. 

^'UroceUulose from cotton wool and wood cellulose. 
C. G. Schwa Ux' and A. SclirlinpiT. Z. Scliic.ss. 
u. Spreiif'stoflw., 191U, 14, 11-4-1. Choni. Zciitr., 
11)19, 90, II., i>22— (12^. (Sec also this ,1 . llil.'i, 
152.) 

A v.vaiKTi of wood CM'llulo.stvs - Mitseherlii'li ielliilost‘, 
ICitlor-KcIlncr Oidhilose, soda celliilo.se, m.^ik'h 
(‘ ellulosc—were (‘oiiip.Mivd wilh paper and con on 
wool as regards suilahility for inaklii}; KuncoUoii. 
The chemical properlies Indore nitration wi're 
<l<‘tt*rinlne(I. After nitration, solubility, stability, 
nitn^Kmi contcmt, e((‘. woie determined. All the 


Acid liguors from explosive works; Method of treat- 
ing . lirltlsh Dyes, Ltd., .1. TuriuM-, and H. 

Dean, Iludderstleld. Eng. Tat. 127,0o'9, 

(Appl. 4219/17.) 

W.\sTE acid liquors or washing waters from tlie 
manufacture of explosives such as picric acid etc. 
are treated wilh wrap Iron or iron liilngs until 
neutralisation and reiliiction are practically com- 
plete. If desired, wa.ste alkali, sucli as lime, Hixla, 
(‘te., or waste sulplilte may tiien Ix' added, and the 
mixture tilten'd, If maa^ssary, to obtain a clear 
li<Hild .suitalih* for miming into a stream or sewer. 

-C. A. M, 


wood CHdluIo.ses yielded slabb* nitro piodncis. but | 
the nitrogmi eonliaits Wi're lower, sohibihlles I 
liighcr, fields lowi'r, ami nitric acid consumptions ! 
liiglier than with cotton wool iindiu* the same* con- 
ditions. T«* obtain the saint' nitrogtm eonlt'iit a 
.stronger nitric acid is lU'cessary. Sjiecltications for 
et'llulttses for nitration should include limlls for 
moisture, asli, luirtion soluble in alcohol and ctbi'r. 
lignin, oxycellulost'. Abst'iun,' of <‘hlorint‘ com 
l>ounds ami a good absorptive power for idlndlng 
acids are ju-t'seribed. IT. ,1. TI. 


/•'i/aic.v or vapoiits: Ohiannto iif of /-// the com- 
hustion of int rimes of ( In imeol substances, 
K. E. F. Ht'rger, I'aiis. Eng. Fat. 127,021, 
21 :t.l7. (Appl. -ll(K{/17.) Int. Eonv., 2l.ll.l0. 

FumI'S or \apours for (‘onct'allng military oliera- 
tlons or tor tleslro\ing \einiin t'le. ai'i* protlnct'd hy 
tlit' combustion of mixtures of ehlorldt's of inetalB 
or non-nu'tals, or elilorlnated hydrocarbon dcrlvii- 
tives, with a nu'tal, non nu'lal, or a snlphhle, or 
with a mixtme of oxide and ri'duclng agt'nt, or 


U( .rauit} odijtln ujitmmiK' ; Puimnitlon of - ~ from j 
clilorolx ii:euc. 10. .1. Ilolfinau and F. A. Dame, i 
.1. Ainer. Ela'in. S«)C., 191!), 41, 1012 1020. I 

Tiih prt'jtai'ation is ('fleeted In the ftdlowing slagt's : 
nitration of chloroheiizt'ne to (linltrochloroboiizt'nc 
by a mixture of nitric and sulplinin* acids; loima- 
tlon of dinitrodiphcnylandiu' by la'aling diniiro 
chlorobt'nzt'iie uitli unilim': [inparatitm td' tt'trani- 
trodlphenyla iidiK' by tlie action «d' nitric acid on tia' j 
dinit ro-comiiouml (compaic ('alter, Z. ges. Seliless- ' 
u. Sprciigsl(»fl w., 191.2, 8, 2(1.7, 2.71); and conversion of 
tt'tranit rodlpbenylaniiiiv into ii('\anitiodipla'n> 1- 
amiiie by nit rie-siilphiirie acid, llu' latit'r proc(‘dur(‘ | 
bi'ing a niodilit'.ilion of ( 'ai'lt'Es incihod q'bc bc.st ; 
cxpernncntal ctmdiiioiis lor t'acli stage ui<‘ fully i 
dcscrilu'd. Tli(‘ yield of lie\:ini( ro-dt'i'lval ivt' is ! 
<S(;2'’', of that tlieori'tlcally possibli', ealeulatt'd tm j 
tlie basis of tlie clilorobt'nzt'ja* list'd. 7'lu* aiilhors’ j 
rt'snlls h'Jid tln'in to tin' conelusion that the hU(*r- i 
iiH'diatt* Istdalion of tlu' tet rnnit ro-eoiiqiound is ! 
jirobalily unnecessary and tliat tlit' dIniIro- can bt' | 
convertt'd directly into tlit* bc.xaiiit ro-dt'rivalivt'. j 
'! be latter crystalli.si's In lint' .xcllow lUM'dlt's, m.pt. ! 
210^— 2.70'^ (d('(‘oinp ). It is a \cry brisant t'X- 
ploslvt', .scartcly suitable foi' e.xplosivt' purposes 
( vce]it nnIk'U mixed wllli otln'r subslaiiet's. It is 
liiiieb iixtre iioisoiioiis tliaii nit rogivecrin and canst's ; 
sevt'H' blistt'is, reseiiililiiig lairns, when it comes 
in contact with (]i<‘ skin. ''I'he line dust (‘spc'chilly 
alTects deslrucl i\ t'ly the iiiiicoiis mendu’am's ol the 
moiilli, m».se, and lungs — II. W 


with a mixture of !in oxidt', an t'xet'ss of a rt'diiclng 
agt'iil, and an oxidising agt'id. For t'xamplt*, the 
mix(nr(‘ ma;, contain: 'Tct racliloi ot't li;i tu', 10: zinc 
• ixidt', 20; zliK' tiiisl, J.7; calcium sillcidc, 15; and 
sodium chlorati', 10',, E A. M. 


i'hmds, jiKjs, <// imsls; Prod uei ion of inlenso 
aihfieial I*. VVt'i.ss, Palis, and ,1. Vcrdlcr, 

Maivnil a Fngliicn. Eng. Fat. 127, 2S0, 27.2.10. 
(Ai»pl 2S(;S/1(; ) Int. Eonv., 0.11.10. 

A i.Kpiii) aiihydioiis cliloiitlt', such as titanium 
ti'lrachituidc, stannic lt'1 1 ’acbloridt', or rIHcoii 
i('( i.icliloridt', is forct'd ])y means of compressed air 
(‘Ic in a tiiK'lv <li\ldc<l coudilioii into a moist 
ammoniacal atniosplu'n', whilst gast'ons hydrogen 
(liloridt' or sulphur dloxldt' may also Is' inirodiiced 
to iiicrcast' tin' Intensity (d’ the fog. In om' form of 
carrying out lids proct s.s Hit' two ni.iin compoiK'uts 
.an' contaliK'd in Ihpu'licd t'oiidilion In stt't'l (lasks, 
Die anliydrons chloride bt'lng atomist'd at the top 
(d'a cbimm'.v llirongh tlic bollnm of vs’ldch is drawn 
a current cd' air bv tin' action of tin* iwpandlng 
ammouni g.-is inj('c((‘d tbrongb a nozzle connected 
W'itii tin' otlu'r lla'-k E. A. M. 


II ritlosires. A .1 Marin, Slockliolni, Sweden. Eng. 
Fat. 10S.S.7:;. 10 7.17. (Api)l. 10,271/17.) Int. 
(!onv., 1 1.S.10. 


Ifrplof^irc; Ac/r fiom, fot matdrhyde. A. I 

Mon'sehi. Attl 11. Accad Linci'l, 1919 [VJ, 28, ' 
T., 277—280. 

4'nE\TMF,NT of forinaldebyd(' S(dntlon with gastsms 
liydrogen chloride and nitinlioii of tin* lu’oduci thus 
obtained yields an explosive substance, which dis- 
solves oonsider.'ible proportions of nitr.-itcd cotton. 
(See also .T. Ehem. Sue., 1919, b, :;85 )-T. II. F. 


Fatf.nts. 

Explosive and process of producing same. A. M. 
('omey, (Chester, Del., As.slgnor to E. I, du Font 
de Nemours and Co. U.S. Fat. 1,201,105, 22.4.19. 
Appl., 28.0.12. 

The explosive contains a stabilised mixture of 
nitrated cane sugar and trinltro-glycerin.— C. A. M. 


Sfk II. S. Fat 1,297, 2i:; id' 1919; this .1 , 1919, .290 A. 


li.rplosire. \V. Klnlonl and I> Eioss, Assignors to 
NoIm'Ts E\plosi\cs Eo., StcNcnslon, N F. II. H. 
Fat. 1,:!00,I10, 10.ti.19. Appl, 21.9.17. 

Si-K Eng. Fat 1 I,f7i; (d' 1915; (Ids J . 1919, .240 v 


l‘< eoi'et hig ether and afeohol vapours. Eng. Pat. 
117,2.79 Kee 1. 


Itecoreriug ether, ahohol, (te. lapoms. Eng. Fat. 
127,209. 8Vc I. 


Asphyxiating gas. Eng. Fat. 127,050. Hee XlXn. 
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XXra.-ANALYSIS. 

Micro-analysin: Practical application of qmntita- 
S^^obinger ainl h, Kadlbcrger. 

OoHterr. Clioin.-ZciL, 1019, 22, U7— flH. 

Tuk authors un* of Uu* ojjlnloii that Pn‘gl s iiictliocl 
'of mUToana lysis is suil.ihlo for us(‘ in technical 
IfthoraloricH, ifi spile of slalcnicnts that lun^c been 
rna()(‘ to the contrary. A saini)le of coal, for in- 
Htance, wcif^hliig O lugrins. is just as likely to Ixi 
a reprcsental ivo sample of .s(‘V(*raI Ions a.s I he nnicli 
larger qiianlily used for an onlliiary analysis, and 
the sam/dc must h(‘ i)rei>anal ^^ith I he same care in 
both cases. 10xaiij[)les of analyses of several i 
samples of coal by hotli macro- and micro-analytical 
methods are given, including estimations of 
moist lire, carbon, hydrogen, ami a.sh, and the agree- 
ment is very close. Two estimations of nickel in 
steel, by the dimclhylglyoxime method, In which 
7S;tO and 12-991 lugrms. of steel were used, gave 
OOfilS and 00(;i0% nlclad respectively. This shows 
that very accurate results can be obtained with 
very small quantities of material. As a further 
exnnq)Ie, snlphur In pyrlt(‘H was e.stimated by both 
methods, the macro-analytical nudhod giving 
48 - 07 % and the micro analyth-al metliod IS 27% 
sulphur. -10. II. It. 


Patents, 

Hardness of metals; Machine for testing the — . 
B. W. Winder and W. Burgan, Sheffield. Eng. 
Pat. 127,412, 1.6.18. (Appl. 9045/18.) 

In an apparatus of the kind in which a hard steel 
ball Is forced under known pressure against the 
specimen to be tested, the indenting ball is carried 
by a pressing lever with which a weighted lever is 
connected. By means of a cam actuated by hand, 
I lie weighted lever Is raised or lowered rapidly, 
so that the pressing lever Is quickly brought into 
preparatory position and oix»rated.— W. E. F. P. 

Carbonic acid. TJ.S. Pat. 1,203,514. Sec VII. 


Plirometers. Eng. Pat. 127,534. See X. 


Patent List. 

The dates Riven in this list ar«, In the ca'ie of Applications (or 
Patents, those of application, and in the case of Complete Spool* 
floatious accepted, those of the Official Journals in which the 
acceptance is announced. Complete Spenhcations thut advertised 
as accepted are o()on to inspection at the Patent ffice immediately, 
and to opposition within two months of the date given. 


Sodium thiosulphate solutions: Stahility of — . 

I. M. KoUhofl Plmi'in. Wt'ckhlnd, 1919, 66, 878 - 

88H. 

.SomiTioNs of sodium thiosulphate sliould bo kojit in 
Hie dark wllli as lit lie accc.s.s of air as pos.slblc. A 
layer of jictroh'um spirit on the surface may be 
applied to prt'vcni oxidation. TIic addition of about 
0'2 grm, of i odium carbonate is sufficient to stabillso 
(he solution .•dmost complclely. The decomposition 
may also lie prevented to some extent by the 
pr(‘seiicc of OOt grm. of merenrie iodid(‘ - W. S. M. 


Water in tar. Smlt. Sec III. 


Vegetable fibres. Waentig and (iicri.scli. See V. 


Fluorspar etc. l)oy](‘. See VII. 


Selenic acid etc. Dennis and Kolb-r. See VH. 


Oxygen content of air. Aston. Sec Vll. 

VranUun, ;:}tc(nnufn, (te. in steel, .iolin.son. See X. 


Phosphoius in inesdice ttj tunqsten Dray and 
Smith. See X. 


Sulphur in rubber Uo.senslt'in. Sec XIV, 

Lead and :inc in niblnr goods. Donaldson 
See XIV. 

heather samples for analysis. Stacy See XV. 

Vegetable glues. Donscll. Sec W. 

Statement of acidify and alkalinity. Wherry. 
See XV r. 


Potash in frrtili.sers. Stencrwald. Sec XVI 
Sucrose in molasses. Steuerwald. Sec XVII. 


Water in margarine. Frank, Sec XIX.a. 


I.- DENERAL; PLANT; MACHINERY. 
Aitlications. 

Braadbridge, Edser, and Minerals Separation, 
Ltd. Trcatnamt of emulsions etc. 18,(I3S. July 18. 

Dolaiiorte. Surface condensers. 17,705. July 15. 
(Erauoe, 27.7.1S.) 

Elliott. Process for removal of gases from 
ihiulds. 17,931. July 17. 

Fryer, MeLelian, and RowiUree & Co. Machines 
etc. for tlirashing liquids or materials In slate of 
line suh-divlslon. 18,510. July 25. 

G(K)d\vin. Steam lioiler installations. 17,011. 
July 14. 

Craliam and IIone> word. Maeldnery for erusii- 
Ing or grinding ore, roi-k, eiMneuI, etc. 18,120. 
July 21. 

Cush. Elect ricjil apiiaralus for prevention of 
corrosion in .sleamdMii lei's etc. 17,001. July 14. 
Dirt. 18,542. See VIII. 

Kent. Ajiparatiis for drying eliina clay etc. 
17.980. July IS. 

lyowei.'^m and Siiaw’. Apoaratns for cHeeting 
drving of jieal, sand, grain, rags, (4e. 18,58.3. 

July 20. 

Merz. T'lillsalion of natnral thermal energy. 
17,931. Jnl> 17. 

Raymond Bros. Impact Pnlveri/.i-r Co Pulveris- 
ing-mill roller jmd snpiiorting struct nre for sam(‘. 
18,258. July 22. (tl.S., 15.8.1S ) 

Ri'ol. Apparatus for dein drat ing, reducing, 
ealeinlng, or roasting minerals etc. 18,584. 
July 20. tFranee, 9.8.18.) 

Slewart and Slew.art. Operating furnaei's. 

18,531. July 25. (Switz., 29.7.18.) 

Somerville. Kilns. 18.29!). July 23. 

Teisen. Furnaces. 17,817. July 10. 

Zaeeke!. Comif'nser for (listilling-npparatiis. 
17,790. July 10. 

COMCLKIE SrECIFKWriONS ACXJEPTED. 

17,8,30 (1917). Brookes Chemicals, Ltd., and 

Broolox Const ruction of acid-resisting tanks, con- 
duits. and the like. (129,709.) July 30. 

18.179 (1917). Gibbs, Glldcrson, and Goold- 
Adams. Treatment of smoke and fume or otlier 
dust-laden gas. (129,721.) July 30. 

18,536 (1017). Sperry Gyroscope Co. Electrodes 
1 for arc lamp projectors. (129,735.) July 30. 


Alkalinity. Giiaresohl. Sec XlXn. 
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1873 (1918). Beeton, and Tnilood, Ltd. See XIX. 
0024 (1918). Bynoe. Superheaters for air, 

vai)our, or gas. (129,391.) July 23. 

9158 (1918). Walworth. Kilns for drying grain 
or the like. (129,401.) July 23. 

9199 (191S). Radford and Wells. Tray for earry- 
ing frull, vegetables, or other substanet^s ^^llieh are 
lo be subjected to heat or air currents for cooking 
or drying and tlie like. (129,402.) July 'Si. 

9004 (191S). (’hri.stensen. See Xll. ‘ 

9055 and 10,930 (1918). Testrup, and Tt^elino- 
<:hemieal I^ilwratories, Ltd. Metho<l.s of and 
apparatus for conducting higlitt‘iniK*raliire re- 

actions. (129,758 and 129.771.) July 30. 

11,724 (191S). Choiuu. Metliods of and apparatus 
foi deternilulng and Indicating lu'at l()s.'<es in 
Airnai^'S and the constituent elements of tlie.^^e 
losses. (129,804.) July .*10. 

11,730 (1018). Frasi'r and Teel. Machines for 
disintegrating and screening imlverulent material. 
<129,4.58.) July 23. 

11,911 (1918). Topham. Furnaces. (129,810.) 

July 30. 

12,304 (1918). Allin and August. Furnne<‘s 

applicable for heating articles or pieces. (129,478.) 
July 23. 

12,3^17 (1918). RoImuMs and Booth. Construction 
of furnaces and other heating appliances. (129,830.) 
July 30. 

14,120 (1018). Olson and Rcckcr. (’ompo.sition of 
mailer. (129..505.) July 2:i. 

14. .31)7 (1918). Stewart. Flllr.iiion apparatus. 

(129,859.) July 30. ; 

15,281 (1018). SmallW(H)d Api);t ml us for cooling ! 
liquids for subjecting them to llu* influence of air 
or gas. (129,521.) .inly 23. i 

15.3f)2 (1918). Jom‘s. Apparatus for ul illsing the j 
kinetic energy of radio-active suii.stanccs. (129,873.) 
July 30. I 

19,133 (1918), Mcraski'll. (\mt iinious-jin'ssiire I 
tilf(‘ring proi'css and aiiparatii.s. (129,905.) Julv.O. ! 

2011 (1919). Riirbv. Rigliv, and Rigbv. Dndng 
cylinders. ( 129.577. > July 23. 

32.'I8 (1919). Sbaw, Apparatus for ('vapiu'atlng ' 
or coiicimlrallng liipilds. (129,581) July 23 i 

ir. FUEL; rjAS; MINERAf; OILS AND WAXES: i 
DESTUrtTlVE DTS'JTIJvAJdO.N; HEATINO; I 
LIOIITINO. i 

Aeci.icvnox.s. ! 

All:iu. (’oiitiiuious dlstlllatloii and fractionation j 
of pet rolciim (*tc. 18,405. July 21. 1 

British Tliom.soii-ITouston Co ((hmi'ral EI(‘ctric ! 
Co.). Manufacture of metallic lilamcnts. 17,0Si;. i 
July 15. 

Cummins and Mooney. (^omhiiuHl coal ajid water 
gas plants. 17,051. July 15. 

Dall(‘y (Greenway). Distillation of li\drocarbon ! 
oils. 18,151. July 21. ‘ j 

Graham and Rickets. Vacuum DiIm* or elect roiiic 
discharge apparatus. 18,415. July 24. 

Hargreaves. 18,483. Sre XXIII. 

Ilicknuin. Apparatus for washing and drying gas 
from blast-furnaces, gas-gencrat lug plant. s, (dc. i 
17,912. July 17. j 

Hobson. Manufacture of gas(‘on8 fuels. 18,280. i 
July 23. I 

Loweisoii and Shaw. 18,.583. See I. ' 

Mark.s (Combustion Economy Corporation), j 
Apparatus for feeding and burning powdered coal. 
18,128. July 21. * 

Monaghan. Moan.s of oxidising paraffin-oil fuel i 
for Internal-combustion engines. 17,099. July 15. 

Roore. Destructive distillation of wood, woody 
fibre, etc. 17.728. July 15. 

Roberts. Process for extraction and recovery of 


I by-products formed by destructive distHlatlon of 
wood In suction gas plants. 17,547. July 14. 

Ryan. Recov(‘ring bitumens from shale etc. 
17,777. July 10. (TI.S., 25.3.18.) 

Soc. do Fours ii Coke et d’Entroprises Indus- 
iriolles. Ovens with regimera tors. 17,805. July 10. 

■ (France, 10.7. IS.) 

Soc. (le Fours a C<dve et d’Enlrei)rlses Tndns- 
trielles. Coke ovens. 18,252. July 22. (Fraiict' 
9.8.1S.) 

Wade (Standard Oil Co.). Process of distilling 
IKdi-oIenin. 18,102. July 21. 

Wallace. ApparMlu.s for rtH'overiiig oil from 
' shale etc. 17,810. July Kl. (D.S., 8.2.1S.) 

I Wallace. Process for <ll.slilling carb(>na('iH>UH 

, materials. 17.811, July 10. (D.S., 20.3.18.) 

I Withers. Gas producer pl.inls for motor etc. 
i tract ion. 17,874. July 17 
I Wollaston. 18,280. XXI H. 

I (k)MCl,t:iK Sl’KCll'K VIIONS AccKC'lKl). 

I 15,072 (1917). Forwo(Kl and Tai)lay. Removal of 

i suljJiur from oils. (129,319.) July 2,3. 

I 1,5,774 (1917). Railing and Augold. Electric arc 

I lamps. (129.355.) July Si. 

, 17,089 (1917). Cornu. McTciirv vaiK)ur lamps. 

, (129,702.) July 30. 

I 18,202 (1917) Pali Ison. Aj)paratus for gcncrat- 

; Ing cxmibustion products uudt r pressun*. (129,725.) 

! July 30. 

0280 and 8170 (UMS) I’carson and Son, Sinltli, 
and llackfonl, 'rn'aluicnl of (‘oal-tar, pitch, and 
Die like for the production of find, and a[)paratu.s 
for use In said Ircalmcni. (129,;)93.) July 2,3. 

7701 (It)lS). Jolinsoii Atomising and va|K>rlslng 
ilquhl fuels for burning. (129.398.) July 'Si 
10,102 (1918). Wyld. See VII. 

11,250 (1918). Marr, C(d(juhoun. and Cok(‘ Oven 
(Vm.st ruction (3). Coke ovens or tlie like. (129,432.) 
July 2.‘l. 

11,2,57 (IJdM). Colquliouu, Marr, and (’ok(‘ Oven 
Const rucj ion Co. (*okc ovens or lh(‘ like. (129,4:13.) 
July 23. 

11,729 (1918). 33)ni/zi und Wcbl) (huuu’alorM for 
producing ;jud utilising mi\(‘(i sh'am and products 
of couduisllou. (12t),8(IH ) July 30 

11.71! (1918). American Lliis(‘cd (*o. Artificial 
fuel and nadhod of making saim*. (117.0,34.) 
July 2,3. 

11,700 (1918). Molal.a V^U’ksl.ids Nya Akticbolag. 
Ec(*ding devices for pulvcruh'nt fuel. (118,100.) 
July 23 

12,1.5.*; (1918). Wilson. Poking-, apiiaratus for 
g.'is-produccrs ami analogous purpow^s. (129,823.) 
July 30. 

12,.*;.31 (1918), T.lvcrscdgc and Davidson. Gas 
waslaus. (129.829.) July .*{(). 

13,285 (1918). Be, arson ami Sous, Smith, and 

ILudGord. Lbjuid fuel. (129,495.) July 2,3. 

1.5,8(;8 (1918). British ddiomson-lloustoii (d, 

(General Ehadrlc (’o ). Electric Incandescent 
lamps. (129,.524.) July 23. 

110:i22 (1918) ,Soc Ic Cok(' Induslrhd. Apparatus 
for th(‘ sciinrjillon of coke or carbon from slag or 
the like. (120,0,32.) July 23. 

7.30)3 (1919). Wrlglif .and Fcailon. Coke-oven 
doors and the like. (129,005.) .Fnlv 2.3 
]3.0:k3 (1919). Mfdlersh J.ackson (Fuel Saving 
rv>.). Production and control of Dn* <lraught In 
apparatus for burning j)ulvcrisr‘d fmd. (129,900.) 
July 30. 

HI.- TAR AND TAR l*RODTT(rrS. 

AerLICATTO.NS. 

Brett. Chemical product obtained from' 
/J-naphthol, and processes for obtaining same. 
17,589. July 14. 
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IMlley (Oreenway). 18,151. iSee II. 

Moore. 17,558. ]7,1KI3. Hee IV. 

Morgan. Manufacturo of 4-nltro-j3-naphthol. 
17,819. July 17. 

COMF'LKTF’ Sl'FCII rc\TIO.V ACCFJTO). 

52S0 (If)lS). ^(‘arson and Son, and others. 
Hea II, 

MAri’KUS AND DYES. 
A[“l*LirATIO\S. 

.\I(K)rr. Itmliirllon of iiltro, iiUroso imd azo 
eonif/oundH (*lc. July 34. 

A/ooro. for iv, hu t ion of iizo. iillro, and 

nllroHo conijioiiiKls 17J)(;.4. .fnly l.K 

^.SlTjuly «f 'li.'H'roxyazo dyos 

(’OMI'LKTK SPFCriK'ATIO.N’S AcCFPTKD. 

DSl*.'! (191S). Vt'KMis and Vegas. (V)louring pro 
duet and llnetorial iiiordanl. ( July .‘lO. 

11,078 (101S). M.'irks (Simlx'jini ('liend<‘al Co ) 
Dy(> eomitoslllons adaphxl for <loin(.s(i<* usv 
('120.117.) .Inly 2:{. 

J1J.5.S (101S). Iniray (Soe. Clxun. Ind. in H.i.sNd 
Maiinfaehir(‘ of orllio ovy-a/o .Ix^slulls. elirorninni’ 



des T^siiie.s du ( 

JHione 1 roeess lor oblandng broiiiitio derlv.al lyos I 
01 indigo and of Ks homologii(«s ( M!),,si:() ) July .*10 j 

V FinUKS; TE.VrildOS; (dOfdJ’LOSE; 1*AJ*E1{. j 

Al'PI K'V'I’ION.S j 

n,'l f';, Manufaotnrln^- i 
.. and t(ly. Ajiiiaratiis (oi- upiiudn;; arlllli-lal I 
lilaiiKMils. July 22. k.miumi.h | 

I-o\V('Ison and Sliaw* 1S..“'»S:}. Srr 1. I 

dnH’''''l'xT'n foatliis Hax and mo- | 

Oiul 18,12!). July 21. (C S., Ai»r. 2.*! ) ' 

Fomi’Imi: Spfi'ii-K'ahons .\((rcTKu. | 

17.(;21 (1017) (Ndlou. I.(d . .and Carr. Mo.ans for ! 
doping n<‘roi»lane and lilv(‘ fahrie.-^ (1‘>0(‘>»K) i 
July 20. ‘ - . . r 

li.Oll (1017). (*oe]iraiie. Pro<lu<'llon of f.-ihru > ' 
nnylng the proyx'rty of iiu isil»||ij \ , (l‘>07r>) ' 

July ;i0. * , 

11.1107 (101S). Flall(‘rs Process for ivndering i 
fa hries Kas- and water-proof. (120 4 ."m) hile ‘>2 
11, (.08 ( 1018 ) Fl.Miters Proe<‘ss for doping .and ^ 
fireproofing fahrle^- ( 120, l.'id.) July 22. ! 

Separation of wood ‘ 

f.'.in t in li.iuld in ^^ldelI they aiv e<.n- I 

rained or suspended (IIO.OlN) July 20 1 

21081 (1018). IVllmrin. Mannfa^ inre' <.f .a fil.a ! 
July ‘’, 3 '^ F’‘uu ^lseos(‘ (121.721) j 


VI.-™PLEACTI[N(J : DYFIXC; I'RlNTT.Vd- 
FINISIIIXC. 

.\i’]’rTr\i'io\s 

( owfHM’-('oles. Proee.ss for de<’orating textile 
fabrics. 18,2,27. .Inly 22. 

2\}lKinson and \aies. M.aebhu* for ofuni seonr- 
Ing. wn.sliing, crabbing, etc. t('\tlle fabrics. 38,0i*.0 
July 21. 

( 0Mri,F:TK, SiTciFic\Tio\s AtXT;rTF!n. 

0822 (1018). Vegas and Vegas. Scr TV. 

Se!.''lV 

I'U IO (lOlS). IMaciutyre. Machine for dyeing, 
I ejich ng washing, and the like yarn and the like 
in hank. (129.532.) July 23. 


VII.— ACIDS; ALKALIS; SALTS; NOI' 
MflTALLIC ELEMENTS. 

APPLI(3ATI0N8. 

Barbet et Fils et Cie. Process for purlflcat 
argon etc. 17,706. July 15. (Prance, 17,7 18 
s. Barnes. Process for preparing barium hydr 
from barium sulphide. 17,991. July 18 
Boyd and Durant. Roasting sulphide ores 
ducts, etc., and manufacture of sulphuric ’ 
sulphurous anhydride, and acid sulphites 
bisuliihites therefrom. 17,642. July 14. 

0 Collins. Process for separatiou of sulphur 
furnace gases. 18,255. July 22. 

d i Kent. Bismuth compound. 17,838. July 1 
1^‘ssing. Method of apidying nickid carbon 

1 1 manufacturing processes. 17,700. July 15 

■ , ^«^^«f«t.‘ture of sulphate of ainm. 

l8,0.jS. .July 21. 

; P<‘t(‘rsson. Treatment of zinc solutions. 17 

i July 17. 

; R(‘stucci. Seimrating gases from sea wi 

. I 18,450. July 21. 

j (V)\h*lete ►^eEraiji'MjoAs AaEiTO). 

I 6510 (J017). (*aimis, Duebeniin, and Criqneho 
1 repara I ion of lead acio ale. (120,200.) July 2 [ 
j 14,421(1017). Cocking, and Kynocb, Ltd. Mr 

I lacture of nitric acid and aininonlum sulph 
I ( 120,.‘l(),5 ) .Inly 22. 

I IIJhO (1017), Coold-Adauis, Partington, 1 
I Icideal. Prodnctbui of nitrates (l‘>0 6 

I July 20. ‘ ^ ’ 

j 4522 (1018). Rid(‘al and Taylor. Purification 
hydrogen. (120,712.) July 20. 

10,162 (1018). Api»;iratus lor the dis 

lation or nvaliiuail of aiijiiioniac.al Ibniors and 
I lik(‘. (120,765.) July 20. 

1 11.(527 and 12,284 (1018). .TcjJicotl. Srr XX. 

I (1018). (J.akliank Oil (*<»., .aiul Wislui 

alamilacture of siilplinl(‘ of aniinonia (120 8.'' 
I July 20. 

, 11,216 (1010). i\roon(‘y. ManiifaiOun' of cliroiiiii 

, sulpbal(‘. (120,0.58.) July ;t0. 

I 

: VlII.- (ILASS; (^ERAMKkS. 

, AiM'I,I('\'II()\M. 

I (*ros.s]e\ . Prof('.ss for ni.amifacture of non-fra'^ 

: glass. 18,217. .luly 22. 

j Harrison. Abrasive luafculal and jirocess 

! making same. 17,5i:(). July 1 1. 

I Hirl. Drying cmMinh ' etc. oliieds 18.5 

i July 25. 

I Kent. 77,086. Srr I. 

, Marlow. Gas -fired oven or kiln for mnnufaetu 
j of liltxs, i)oltery, ete. 18,282. .Inly 23. 

I CoMI’EE'lE .Sl’I CJl I( \ 1 ION'S Ai'CFPTFI). 

I lo,078 (101 (). Holmes, Machiiu's for the man 
fft<4niNM>f glass wool. (120,224 ) July 22. 

1C277 (1018). Macdonald, and Spbvr and Son 
I Maimfuctmv of comiiound gla.ss and membc] 
I formeil tberefrom. (120,778.) July 20. 

I For.ster. Fivdiug* or controlling ( 

the fc(Hl of molten glass from gl.ass furnaces ( 
tanks. (129,822.) July 20. 

12.811 (1918). Brookj* and Twynam. Manuf.'n 
tiire of riTraclory bricks and blocks. (129,485 
July 22. 

IX.-RUILDING MATERIALS. 
Applications. 

CrozbT. Making cementitious articles. 17.00? 
July 17. 

Graham and Iloneyword. 18,120. See T. 

Slade. Process for colouring wood grey or black 
17,638. July 14. 
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X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Aitlications. 

Armstrong. Stable surface alloy stool. 37,itO!K 
July 17. (U.S., May 24.) 

Atkiusoii, and Stoln and Atkinson. Fiirnae(‘s for 
heat treatment of metallic etc. bodies. n.SSd. 
July 17. 

Ro>d and Durant. 17,t)42. VII 
BritLsh Thoiusoii-lloiistoii Co. (Gmi. Kloctric Co.). 
17,t;S(;. Kcc II. 

C«lvort. Method of using lluorspar in siooC 
making. 17,745. July 1(». 

Graham and lloneyuord. IS. 120. Sc(' I. 

Grover, and Mir.ilito, Ltd. Solder. IS, HI 
Julv 21. 

lli<*kman. 17,012. Srv II. 

Hough. Convertible lieat-treatiiK'nt furiKO'e 
18,401. July 25. 

Keinj), and Wellman Smith Owen Kimln-M'n ag 
CoriK)ral ion. Cont inuous ix'heat Ing-furnacvs. 
1S,04S. July IS. 

Kem|), and Wellman Smith Gwen LngiiHHTing 
ConK)ration. Walls (dc. for (‘ont inuous relK^ating- 
furnaces. IS. 04!). .Inly IS. 

Leathnrt, and Locke, Blackett & Co. Uelining 
h‘ad. 17.7S5. July 1)1. 

Metals Extraction Coi’iforal ion Tn'.atmcnt (»f 
zinc .solutions. 17,!)20 .Inly 17 
Nort hall- La uric, .and Osmosis C<» Extraction of 
tin from t In bearing oix's. IS. .‘lid .Iul.\ 25. 

Orniandv. and Osmosis C(> I'ixtTMction of g<dd 
1S.;{4L July 2:1. 

rarlrldg(‘, 'riiomj)son, aixl 'Hiomi'M)n. Method 
for (‘oiiting iron, steed, etc with aluminium etc. 
IS, 40s July 25 
IN'tersson. 17.!)2!» See VII. 

R<aid Wale, Comio'^it iou for coating nadals with 
tin or tin alloys. 17. *,75. July 11. 

UiVd 1S.5S1. Nee i. 

RoImtIsou .and Sla'iijiard Manuf.iehire of com 
l)osiM' slu'ctsof m<‘lal IS. 471. Julv 25 

Snidl, Electro ]dat ing i)roc<*ss .and atlaelimeiit 1 
17. <120 July 1 t. 

Wlberg Ibaluction of ores 1S.:;.'I7 .Iul\ 2‘» 

{ S\\ ed(‘n, 2‘1 7 IS.) 

CoxiruFTF: Sia ( ii'icMioN's A(('h*'im). 

15.221 (11)17). Maegregor and Balbmr. Stctd, 

<12!l,:i:i(l.) July 25. 

15.7tlS (1!)17) J.akov.a-Merl uri l’n>e<'ss of re 

diicing iron ores (12!). 551 ) July 2.5. 

15. SSS (11)17), Langu(‘|)in. Nee XL 
17.0:n (11)17). Ann.ahk', ami Nick(d Comauilra- 
lion, TJd. Reco\(‘ry of nickel fi'om ils sulphhh* or 
<»xide. (121),)1);7 ) .Inly 50, 

17.215 (11)17). Stdlers IM.nniLo-t ur(‘ and treat 
imnit of sl(Md. (120.070 ) July 50 
1S.17S (1017). Toplex, RatelilTe. aial Goold- 

Adams. Annealing processes and apjearatus. 

(12!).720.) Julv 50. 

(;i)i:5 (lOLS). N(dson ami Whlt(‘. Nee XlII. 

0210 (ll)lS), Marks (Driver-TIanis Co.) Melt- 
lng-]»ots or eru(al)l(\s. (120,405.) July 25. 

010!) (101S). Morgan Crucihh' Co, and Sjn^irs, 
Nec XT. 

11.120 (lOlS). Elmon'. Process for tlie (‘Xtracf ion 
of lead from I t.s ores. (120,775 ) Julv. 50. 

ILIOS (101S). Hadfleld. Manufacture of low- 
carbon fcrro-manganes(‘. (120,420.) ,Iuly 25. 

12 504 GOIS). Allin and Angnst. Nec T. 

12.584 (1018). Thomp.son, and Ferrotherm. Ltd. 
Rust-proofing of Iron and steel arlick'S, (120,851.) 
Julv 50. 

12,000 (1018). Marino. Electrolytic method of 
cleaning iron or steel. (120,480.) July 23. 

13.007 flOlR). Read-Wnle nnd Read- Wale. Flnv 


for the coating of Iron and other metals. (120,844.) 
July 30. 

14.238 (lOlS). Alpha Products Go. Proct'sses for 
prtKlucing nielallic cerium and similar rare-earth 
metaks or alloys thereof. (110,220.) July 23. 

35,251 (lOlS). Mellersh- Jackson (IStein et (Me.). 
Furnace end.s of the oiMUi-heartli tyix\ (120,800.) 
Juh 30. 

10 . 55 s (1010). Berry. CopiH'r alloy. (120,050) 
July 50. 

10,741 (1010). Comp, des Forges de Challllon 
Commcuiry (d .Neuv<'s Maisons. Ma mi fact lire of 
basic pig iron. (120,057.) July 50. 

XL ELE(TR() (’IIEMISTUV. 

Arei icATioNs. 

Akti(d>ol:ig<d Kv.a I veindiist rl He Bing material 
or p(‘rforniing cluaulcal i)ro<*i'sscs in idccd ideal 
furnaces. 17.S21. July 10. (S\\c<lcn, Apr. 12.) 

British Thomson Houston Co, ami H.'isllngs 
El(‘ctric arc furnaces. 17.!K)2 July 17. 

t'lark(‘, and London Battery Co Fiend rlc storage 
etc. hat l(‘rle‘s. 17,00S. July IS. 

Dc Marl is, and Fnhcrsal Accumulators. Ltd. 
IMate's for chnd rlc acemmulators. 17.005, .Inly 14 

EUndro Med.ils, iJd , ami Rohmdsoo. lOkndrlc 
furnace's. IS.OHi. July IS. 

Gush. 17,001. Nee* I. 

l‘.ahm'r. Dry-<‘e'll h.ille'rlexs, IS. 127, Julv 21. 

IMejmux'Z EN'e'tiic fiirii.ice'. IS.OOt July IS. 
(Svv itz , 2 0 IS ) 

Piepn'i'e'Z Re'sjst ;i nee' for ('le'e*l rle' furiiae'CS. 
H.OOO July IS. (Suit/, . Fed). 20 ) 

Sm'll 17.020, N/'C X. 

Wijoic Ele'e'lrie* furnmc cemirol ai»parntuH. 
17. OSS. July IS. ( r S , rl.in. 2.) 

(’oxiciK'lK Si'ie IMCVIIONS Aceii'lH). 

15. SSS (1017), Laiigue'pln. Ele'id code's fore'lcclrlc 
are* we'lding. (12!), 500 ) .Inly 25. 

(H.M) (lOlS) Beese h A G Ele'Ct lexle's foi* Spark 
elise liarge's (lla.OiJS) Jul,\ 50, 

!)1.5:; (1!)1S). Watson. lOIe'cl ric lie'.il ing ajeparatus 
for Ihpiids. (120.100.) July 2:1. 

OKiO (lOlS). Morgan ('rucilde' Co, and Speirs. 
Ele'e'trie'.'ilfv lie'.'Bcd cniclhlcs, Jlie'llillg pots, and the' 
like (12!)‘,107.) J(Jly 25 

0S22 (1!)IS>. .Moig.au ('rucilde' (5> , (Bid Spe'lrs. 
El»'( I ric furmice's. (12!). 700 ) July 50. 

ll.isi (lOlsn Rahinovilch and Moml. Eleedric 
! h.ille'iie's (120,125 ) Jnlv 25*. 

1L1!)7 (lOlS). Williams. Ele'ctrlc ((cciimulalors. 
(12!). 125.) July 25. 

11,501 (lOlS) lMtrre>:J('r (Bm’ge'ss). Elc'ctric 
lie'al mg appar.B us (12!),15,K) .Inly 25, 

12.000 (lOlS). Marino Ne r X. 

XII FA'rS; Oir.S: waxes. 

Al'CI K'VI IONS. 

Maegre-gor, ami Seoll ;tml Cex Extraction of fat, 
wax, oil, ge'lafim', e'le* freu)i imBe'cIals containing 
same'. 17,SS0. July 17. 

Nordl.ska Fahrikcr De'-Nee-Ea AkI losolskap. Pro- 
cf's.s for pnxlnclng soap fxevvdors. 1S,55S, July 25. 
(GeTiuany, Muv 51.) 

Nordhsk.'i Fahrikcr I )•• No T5i Akl O se'lskap. Pro- 
e'evss for f)olyincrisal ion of nns.'B urate'd fatly acids. 
is,r,|l July 25. ('Ge-rmany, May 51.) 

(X).\IPI.ETK Sl’ieai' ICATIONS Ace KP'IKD, 

0004 (1018), Chrlste'nse'u. Me'lhod of and rnemns 
for producing emulsleen. (120,757.) July 30. 

11,733 (1018). B(‘tjeraann. Toilet, soaps. (120,807.) 
July 50. 

11,702 (1018). Martin. Apparatus for the hydro- 
ercnntlon of fats and oils. (120.401.) Julv 25. 
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Xni— PAINTS; PIGMENTS; VABNISHES; 

K ESI NS. 

Arrr k’ationh. 

Barbe. rro<liirt for ina on fa flu re of paint, and 
procoHH for niamifaflurf thereof. lS,o02. July 24. 

Bruhat. J’nKrss for uianiifaeture of plastic 
materials. 17,707. July 10. (France, 4.11.10.) 

CoMI'I.ITh Sl^KCFFrCATIONS AaJECTFI). 

ooon (101S). Nelson and Whiles Manufacture of 
melali/f lead powder and lead paints. (120,JI)2.) 
July 2;{. 

10.010 (lOIS). Kelly. Fle.vible waterproof aiitl- 
B<‘pll(‘ and aril Ifoulin^^ coin i»o.sit ion. (120,520.) 
July 23. 


XIV. INDIA UtlllHFIl; (UJTTA FEHCIIA. 

Ai'i'Lic.vrioN. 

Bruhat. 17,707. »sV*c XIII, 

OoMl'I.L'IE SiK'ltn VnoNS A((K 1 ’' 1 K 1 >. 

11, (WO (101H). North British KublMT To., and 
Porrllt. Vuleaiiisation of rubber and oilier like 
substaner's. (120, 70S.) July 30. 

12,170 (lOlS). IVaeiiey. l‘i-oe<‘.sK for tin* vuleani' 
aatlon ot eaoulehone. (120,S20.) July 30. 

XV. - LFAd'IIFB; BONE; IIOIIN; GLUE. 

Ai’i’i.i(’\TroN.s. 

Haley and (.'o , and lloidlirij?. Maehines for tnnit- 
liij:; hides, skins, leal tier, ete. 17,077. .July 18. 

Maegn'j^or, and Seott and (’o. 17,SS0. Nee XU. 

XVI.-SOILS; FElt'riLKSEIlS. 

Ai’i‘Lie.vno\s. 

Gulllnuiiie. iMaiiufaeture of superphosphates ele. 
17,752. July 10. 

Molassino Go., and De Whalley. Treatment of 
ixait and iiroduetlon of preparation for use in horti- 
culture and agrieultnre. 18,2.31. July 22. 

Norsk liydro-EleUtrlsk Kvaelstofaktie.selskah. 
Fertilisers eonlalnimx nitropmn and phosphoric acid 
18,530. July 25. (Norway; 13.0.18.) 

(\).MI-LF.TE Sl’ECII-K’VriOX A(X’Er IM). 

11,432 (1017). (^oekliiK. and Kynoeh, Ltd. Mann- 
faeture of nltro-phosphnli* fertilisers. (120, .‘500.) 
July 23. 

XVIIT.- FEBMENTATTON INDILSTBTES. 

Ai’Pi.K’vrioNs. 

Taknnilne. Enzymic substance and pim*os.M <»f 
mnkinj? same. 18,128, July 21. 

Wade (Sehneibh'). Manufacture of ethyl alcohol 
and residin' from fermented liquor. 18,011. 
July 18. 

CoMmrJ'K Sl’KCIKU’ATIONS AerKl'TH). 

10,005 (1018). Jo.scph (Bay and Symons). De- 
naturant for the puniose of n^nderlnj: alcohol untit 
for human consumption. (120,004.) July .30. 

10,704 and 20.420 (1018). Wooldridge. Brewing. 
(120,, 540.) July 2.3. 

0102 (1010). Timmermans. Filter for use in 
breweries and elsewlieri', (120.500.) July 23, 

XIX.-FOODS; WATEB PUBIFIGATION: 

SANITATION. 

Applicahons. 

Adams. Sewage purification plant. 18,310. 
July 23. 


i; 


Adams. Collection and treatment of domestic 
sewage. 18,306. July 24. 

Ferguson. Food product and means of manu- 
facturing same. 17,707. July 16. 

Fryer, McIiOllan, and Bowntree and Co. Manu- 
facture of fondant chocolate etc. 18,512—5. 
July 25. 

Lowelson and Shaw. 18,58.3. Nee T. 

Pape. Preserving materials. 18,140. .July 21. 

Complete Si’koificatiovs Accepted. 

14,020 (1017). Beisert Ges. Producing materials 
for softening water. (110,3(53.) July .30. 

1873 (1018). Beeton, and Tnifoixl, Ltd. Dry- 
ing of liquids, such as milk, into powders. 
(120,388.) July 23. 

0158 (1918). Walworth. Sec I 

0100 (1018). Badford and Wells. Set; I. 

I. 5,010 (1018). Kelly. See XIII. 

XX.— OBGANI(5 PBOI)r(n\S; MEDICINAL 
STTBSTAN(5ES; ESSENTIAL OlTiS. 

Applications. 

Boake, HolM*rts and Go., and Durrans. Prepara- 
tion and manufaetiire of ethylldene diacelate and 
aeetie anhyilricle. 18,110. July 21. 

Kent. 17,838. See Vll. 

Marsh. Process for ('limlnation of carboxyl 
groups. 17,0.'{3. .Inly 14. 

Moore. 17,5(58. 17,0(53. See IV. 

Gomplkte SPEcuFrcAiiONs Accepted. 

7325 (1017). Simon and Ghavanne. Process for 
till' maniifaeture of monoeliloracelic acid and of 
its esters. (120,301.) July 23. 

II, 037 and 13, .384 (lOlS). JejOieott. Process for 
obtaining nicotini', jiolasli, and oilier substances 
from tobacco, tobacco stalks, and oHai tobacco, 
(120,701.) July .30. 


XXL— PIIDTOGBAPIIK’ MATEBIAf.S AND 
PBOGESSES. 

Applic\tions. 

Brewsli'r. ApparatiLs for colour kinematography. 
18,020. July IS. (U.S., 20.l5.lS.) 

Gorsky. Production of coloured dia positives. 
18,585. .fuly 2(5. (Norway, 0.11.18.) 

Hargreaves. 18,183. S<r, XXI 1 1. 

Middleton, Mills, and Zoeohrome, Ltd. Produc- 
tion of kinematogniph colour pielures. 17,880. 
July 17. 


COMl’LETE SpEITFICA'IION AC'CEITI.D. 

18,141 (1017). Smith. (‘oloiir photography, 

(120,717.) July 30. 

XXIL— EXPLOSIVES ; MATCHES. 

Complete Specific\tion Accei'Ted. 

1(5,431 (1017). Brooke. Method of and means for 
till' continuous iwoduction of picric acid or other 
pnxluots of nitration. (120,375.) July 23 


XXIIL— ANALYSTS. 

Application.s. 

Ilargreave.s. Photometers, aetinometers, etc. 
]8,4a3. July 25. 

Wollaston. Appanitus for continuous analysis of 
ga.ses. 18,280. July 23. 

Complete Specification Accepted. 

11,724 (1018). Chopin. See I. 
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L-G£N£RAL$ PLANT; MACHINERY. 

Colloids; Flocculation of hy salts containinff 

univalent organic ions, S. U, Srhryver aud 
N. E. Speer. Troe. Roy. Soc., 1U1<) 90, R 
iOO-414. 

It the floecnlation of collolda by is doe to 
nootralissiition of the electrically charjred colloidal 
particles by adsorplioii of ions of opposite si;;n 
derived from the salts, salts \\lios<‘ solutions 
possess the lowest snrfaiv hmsioii should exhibit 
the greatest llocculating capacity. This deduction 
was not borne out by tlu' authors’ expennients, in 
which comparative measuivments were mad«‘ of the 
lloi'culaling iM>\vers of sodium salts of various 
organic acids and of so<iium chloride, ammonium 
chloride, and hydrochlorides of various organic 
bases, with resjK‘ct to a number of i>ositlve and 
negative sols. The only case in which a rcdatlon 
was established Indwi^en tlocciilating power and sur- 
fact' tension for a serl(‘s of salts, was in the 
fiocculatlon of mastic by chlorides and hydro- 
chlorides of bases. It is suggc'sted that susiHUisold 
(‘ollolds may be sulHllvhled into two classes. 
(1) “ Mxlonlc colloids,” like ferric chloride, owing 
llndr charge to association of ” active” ions derived 
from salts from which they have Inam pn‘par<‘d, 
these ions being remov<‘d during aggr(‘gation and 
Jloeeulatlon; (2) ” Kndioiiie colloids.” of which 
masti(.' (a resiji acid) is probably an <‘\am])le, (ming 
their charge to dissociation of the colloid itself, 
in which a rapidly diftiising ion , Ipxdrogcm 
ion) forms the oultT la>er and is Indd (de<-trosfatl- I 
cally to a less diirusable ion.— .f. H !>. 


Evaporators [; Continuous removal of salt front 

). L. A. Ptillagar, Harborno, J. A. Reavell, 

Reckenhnin, and Kestner Evai)orator a ml 
Engineering (\)., Ltd., London. Eng. l*at. 
12S,015, 18.0.18. (Appl. 10,001/18.) 

Fuom the seimrafor of a de-salting evaporator (e.g., 
as descrlU'd in Eng. Tat. 12,124 of 1014; this .L, 
I0ir>, 82,’!) the dei)ositeii salt with some mother 
liquor is allowtHi to fall down a pli>e Into a tank 
tit ted with a stirrer and plouglis. The ploughs rake 
the .salt to tile bool of an elevator of the endh'SH 
chain or other f.Npe, by means of which the salt Is 
lifted out. Th(' mot Inn- liiiiior in the lank Is either 
hel<l at a level «‘orn's|)<>nding to the vaciinm In tin* 
seiiaratiu* or, if no vacuum is used, overllows 
through a at a suitable level and is pnnqK'd 
l)a<*k to th»‘ separator - it M, V. 

Centrifugal mi.vns, u n^-hers, rte. : Apparatus suit 
able for Ufie as - I‘. U. Allen, Riineorn. I'hig. 

Tat. 12S.niO, LM.O.IK, (A]»pl. 10,270/lS.) 

In apparatus in wldeh rolalliig discs are ns<'d, c g., 
to spray llqnbls, Insbaul of using disc's of rigid 
material, whlcdi an' iu'avy and ditlicnll to balance', 
thin light materials an* nsc'd whleli an' limp \vln*n 
at rest but beeoim' rlghl ^\ln'n rolatlngat high speed. 
Threads, strips, or sc'gnu'iits may be usi'd Insfc'ud 
of eompk'tc* discs. Snltal)!(* inab'iiMls nu'iillom'd 
an' tidn shec'ls of nu'tal, slu'c't IndIaniblH*r, and 
fabric, with or wllhoiil a im'tallisc'd surfac'c. Tlu' 
('dgc's (»f falu’ie discs may b<‘ slreiigtliened by a 
.selvc'dge or by folding ovc'i* a win' ring.-- II. M, V, 


Ctilisation of by-products. Frabol. »Vf'c XIXh. 
Patents. 

Evaporator coil and fiffhig. ,1. (\ Morton, Auck- 
land, N Z. Eng. Pat. 121. ."iSl, Ld.lS. (Appl. 
0228/ IS.) Tut. (’onv , 21 12.17 


inside the ollu'r, and 



with openings, 8, leading 
the colls.— B. M. V. 


eoinmnnicat iiig ^^itll c'aeb 
otlu'r at the top c'ud 
only by means of a cap, 

0. Tlu* oulc'r tub(‘, 2, is 
preferably of oval eross- 
sc'ction. Stc'am snp- 
lilied to th(‘ inner tube, 

1, tlirongli tile passage, 
7, passc's up this and 
down the* outer IuIh*, 
tlu' liotic'.st steam tlius 
being ai)plU'd to tlu' 
npiKp- i>art cd' tlie 
lifpild to 1 m‘ evaporated, 
where!>y i>riming Is n'- 
dueed. The lowc'r end 
of the coil is jirovidcd 
with a tulle end, 2", 
and union nni, 17, and 
a nuniiier of sueli coils 
are tixc'd to nipples on 
a lit ting (trovided with 
inlet and cmllet ciiam- 
hers for steam eon- 
nc'cted to tlie boil<*r and 
eondensc'r rc'.sfieelivc'ly. 
The inh't eliamlK'r eom- 
munleates by way of 
the nipfiles with pas- 
sages, 7, leading to the 
inner tubes of the coils, 
and the outlet chnmlH'r 
similarly communicates 
from the outer tubes of 


I Uaising adds or other liquids; Apparatus for — - • . 

: de Prevlllc', Paris. Eng. J»at. 128,001, 8.8.18, 

(Appl. 12,801/18.) 

Aciii or ollu'r liquid is ndiiditc'd by gravity to a 
vc'.ssel through a uon-r«‘iurn valvc' and e\}Kdled by 
compressed air througli a sc'cond non rc'turn valve, 
'riu' pressure' air is .admllp'd or c'xliausit'd by na'ans 
of two ccM'ks wldcli arc' rotated togeth(*r by a 
•I'lcHith ratchet in a manner llial one is open 
j while' tlie' ollu'r Is elosi'd, 'I'lie' rate'he't is rotated 
00° at a lime' by nu'ans of a pawl ope'rate'd iiy a 
piston wlde'h Is presse'd down liy compre'ssed air 
and re*turne*d by a e*ounl(‘rvveigbt . 'J'lie* movt'me'nts 
of the piston are* slow ami are conlrolle'd In eltlier 
dire'etion, as Is alse> tlu* rah* of e'xpulslon of neld, 
by thre*e* alr-re'gnlal lag valve's, an automatic valve' 
bc'lng provide'el te> pe'iinil the' i>isle>n to rise again 
afte'r re'ae'liing the' iMittom of its stroke'. One 
motor may se'rve* two se'ts of aeid ve'ssels and 
ees-ks, thus pro<lue*Ing a fairly constant delivery 
eif ae iel.- 1*. M. V. 

I 

Pulverisers. A. E. Davis, Pdrmlugham. Eng 
Pat. 128,071, 28 8.18. (Apjd. b'l, 0(11/18.) 

A uoTAU\ pulve'rise'r is j>rovide*d at one or lK)lh enels 
witli a chandx'r, elivlde*el lute) twe) coiiijiartmenlH by 
a se're'e'ii or sie've*. d'he* fine*!* j'arl icl»*s are* e-arrJ(‘el 
through the' scn'e'n by a eairn'iit of air and the' 
ce>arse'r ones, wliicli e*ve‘nluMlIy re'lurn to the* 
lailve'rlslng e'liamlx'r, are* f»re*ve'jitcd from l)IeK'king 
up the' se're'e'ii by a prote*cfing ellsc which is pro- 
videel with blades or vane's and is rotate'd in cle>K(» 
ju’oxindfy to tiie* scrcem. The* cnrre'iit e>f air pre>- 
ehici'd by the' vanes carrie's away I lie* cejarsi'T 
jjarticlcs freun the scr(*('n surfac(*.~W. H. C. 

Grinding marhinerg W. (’liamlM'rs, Belfast. Eng. 

Pat. 128,107, 21.10.18. ('Appl. n.M/lS.) 

Tm: ring of a ring roll mill is maint aim'd In posi- 
tion by gulele wheels, anel the roll Is suspended by 
rmls and springs (arrange'd fariwlse? • to ensure 
greater .stability) and l)y tension rwls. The ground 
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material Is carried by a current of air through a 
roUry screen and all oversize returned to the 
mill.-W. II. C. 

PulveriHlng and separating mill,’ ^elf -contained 

. J M. Schutz, Assignor to Schutz Hawley 

Co., Chinigo, 111. U.S. Put. 3.0.11). 

Appl , 22 7.ir>. 

Tiik inatrrlal Is fod into a horizontal cylinder pro- 
vided with }i rotary Uaiter, and having a tangential 
passage leading upwards from each -side. The pas- 
Hag<*s o]M‘n tangentially into a similar superposed 
drum, sf) that the material suspended in air may 
elrcnlate eont Inuously around the two drums. An 
aAlnl outlet Is provld(‘d for the air at the ends of 
the upper drum.—W. F. F. 

Separating sol ids or semi-solids such as sewage, 
paper-pulp, or the like from liquids; Apparatus 

for . P. Smith, lx)ndon. Eng. Pat. 128,144, 

25.1.10. (Appl. 102:{/10.) 

The pulp is fed on to an endless band which as it 
travels forward is pr<‘ssed against a rotating drum 
by pres.siire rollers and is subsequently passed Ix*- 
tween a i)alr of (compression roll(*rs. The .solid 
material Is tlnm .serai»ed oil the band, which travels 
forward to r(‘(vlv(‘ a fresh charge. Not only the 
drum but also all tlu' rollers ar(‘ provid(‘d with 
danger at <’aeh end. d’h(‘ tlanges art* all arrangtsl 
HO as to i)t‘rmlt tin* peripluTy of th<‘ roIlt*rs to bt* in 
contact with the endless band. -W. 11 (\ 

Kiln, I). K, Pont*, Ogh'.sbt, Tex. F.S. Pat. 

la.n.io. Api)i., o.o.is. 

The si)ace lK.tw(H*n a cnnitral wall and an out(*r wall 
surrounding it Is divided Into a serit's of burning 
chamlKTs the lloors of which are i)rovided with a 
nuinluT of oiK'nlngs. A srnokt.* tunnel ccoimected 
by (lues with these oi)onlngs surrounds the outer 
wall, and means are provided for creating a 
draught in the tunnel.— E. W. L, 

Furnace for evaporators, J. S. Clarke, Pinckney- 
vllle, Ky. U.S. Pat. 1,304,512, 27.5.10. Appl., 
10.4.18. 

The bottom of a rectangular container Is provldtsl 
with cross-bars spaced longitudinally, and also with 
intersecting dlagoiml bars. Poth sets of bars pro- 
ject on each side of the coiUaiiu‘r and their ends 
are perforated and so arranged one above the other 
that vertical spindles may pass through tlnun. 
The upiH‘r ends of such spindles pass through 
brackets attached to the upiH‘r part of the walla 
of the container. The Iowct end of each spindle Is 
threaded into the sock('t of a forkial immiber 
carrying a supporting whiad for tlie container. 

— W. F. F. 

Sublimation apparatus. E. W. Kluchanskv, New' 
York, r S. Pat. 1, .304, 572, 27.5.10. Appl.^ 2.8.17. 


ment. Bach compartment is divided by a partition 
into two chambers and means are provided for 
circulating air between the two chambers and 
exhausting a part of this air.— W. F. F. 

Furnace for effecting reactions between one or more 
solid substances and one or more gaseous sub- 
stances [; Stirring device for ]. 0. F. S. 

Carlson, Ljungaverk, 0. I. Carlson, Stockholm, 
and K. G. Homan, Ljungaverk, Sweden, 
Assignors to Aktlebolaget Nltrogeniiim, Stock- 
holm. U.S. Pat. 1,305,441, 3.0.10. Appl., 

29.7.10. 

A DEVICE for sllrring Ihe solid material In the 
furnace comprises a memlx^r arranged to rotate at 
an oiicning in the furnace wall, and a stirring 



' Implenu'nt projecting through tin* rotary member 
I into the furnace (see lig.). Packing is provided 
I l>c‘tu(*eu I lie implement and tlu* rotary member, 
and lH‘twe('n the latter and the furnace w’all. 

— W. F. P. 

1 Dell gd rating; Apparatus for . A. A, Goubert, 

! Englewood, N.J. U.S. Pat. 1,305,000, 3.0.19. 

Appl., 25.0.17. 

The apparatus consists of a stack of sup<*rpos<Kl 
trays combined with an air heater and means for 
driving a current of hoiited air through the 
Iierforated bottoms of the trays. The w'alls of the 
trays are provided with tlanges to iiermit of each 
tray engaging with the one Indow it. The sides 
of the trays are provided with bars to permit of the 
stack being raised while the bottom tray is bidng 
removed. Opiwsite sides of the stack are pro- 
vided with drums around which pass flexible bands 
provided with hooks to engage the trays.— ,T. II. J. 

Separating device. N. A. Ilelmer, Cincinnati, Ohio. 
U.S. Pat. 1,304,981, 27.5.19. Appl., 25.4.18. 

' A MIXTURE of gas and suspended liquid Is 
I .separated by causing it to strike against and travel 
I along, but not through, a fornralnons member, with 
' changes of direction.— W. F. F. 

I (la.ses; Apparatus for treating . W. D. Mount, 

Saltvllk', Va., Assignor to Nitrogen Pr<xlucts Co., 
ProvldeiK'e. R.T. U.S. Pat. 1,304,(597, 27.5.19. 
I Appl., 9.5.18. 


Peufor.\th) trays carrying the mnleiial to lx* 
treated are arranged in a tier and are spaced from 
one anorlior. iiie frame earr.\lng the trajs Is 
(contained within a clos(‘d casing and is spncxsl from 
the vcrtU’al walls thereof. Hot air is admitted to 
the si)ac‘e snrroundliig the tier of trays and passes 
over and under tlie material on the trays.— W. F. F. 


I Soi.iD material for treating the gas is fed by a 
I Iiojqxir Into the toi) of a tow'(‘r without admission 
; of air, and tlie matiTlal Is supiKirted at the bottom 
I by a rotating table wlilch gradually removes it and 
; f(H}d.s It Into a surrounding trough. The gas is 
! passecl upw’ards through the material. — W. F. P. 


Drying and conditioning maehinv. T. Allsop and 
W. W. Slh.son, Assignors to The Philadelphia 
Drying AMachlnery (” 0 ., Pldladolphia, Pa. U.S. 
Pat. 1,304,(545, 27.5.19. Appl,, 19.2.19. 

The nppanitus comprises In one unit a drying and 
cxioling ('ompartment and a conditioning compart- 


Liquids in emulsion; Apparatiks for [electrically] 

.separating . C. \V. McKibben, Houston, Tex. 

U.S. Pat. 1,304,78(5, 27.5.19. Appl., 2(5.7.18. 

The emulsion is contained in a vessel having an 
inner (xmcentrlc verticjil tube projecting upwards 
through its base to about half Its height, and open 
at the top. The vessel is closed at the top, and an 
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mdjastable electrode projects vertically downward 
Into tbc central tube. A valve Is provided on tbe 
upi)er part of the vessel to allow gas to escaj^e at a 
pnideterinlned pressure.— W. F. F. 

E. J. Swei‘tljind, Montclair, Assijrnor 
to United Filters ('orporatloii. U.S. Pal. 
i,;]05,;n7, 3.C.19. Appi., 21.0.1(1. 

A CYLINDUICAL casiiig: la aniiported on horizontal 
tninniona, the axis of which is at rij;ht aiijxles to 
the longitiidinal nxi.s of the casing'. The mver of 
th(‘ Under carries a w‘t of spaivd i>ahillel liltcr 
leaves which extend throii^di the cylinder, parallel 
to the longitudinal axis and at right angles to the 
axis of the trunnions. The casing is rotated during 
the filtering operation.— W. F. F. 


Distillinfj apparatus. ,7. 10. Douhlcdav, Al(‘xandrla. 
Va. U.S. Pat. l,30n,(‘»S7, 17.(110. Appl., lO.S.lS. 

Tiik apimratua consists of .a boiler h.avlng an o|K*n 
top into which a domed (\mdens(‘r fils by means of 
n flange on its lower end. The con<len.s(‘r has a 
conical toj), a side wall which fiar(‘s slighlly 
from below upwards, and Is oiuai ludow to the 
boiler. It is surrounded by a jackt't through which 
cooling waiter is circulated and has a gutter forimal 
round the inside lowvr (‘dgi* to collect the con- 
dens'd distillate, which is dischargi'd through a 
pilK‘ passing tlirough the W’ater jaclod.— W. H. U. 

Treating sot i(t ‘hearing sot ut ions; \pparatus for 

. L. Trent, Los Angeles, Ual. U S. Pal. 

1,207, ,'12h. 17.0.10. Aiipl., 12.(I.1S. 

Tiik material to lx» treateil is didivercd to a hori- 
zontal pan supporti'd within a treating vi'ssel and 
which serves to divide the latter into upiK'r and 
low(‘r cimipartments and to retard the downward 
movmnent of the material. The vessel is provided 
with a discharge outl< t and an agitator.— M'. II. U. 

Regenerative fumaees; (las reversing valves for 

. F. \V. Knowles, Thornhill Ix'es, lOng. Pat. 

12S,822, 24.10.1S. (Appl. I7,rj2/18.) 


Gas and liguid contact apparatus. W. IL Davidson, 
Huddersfield. U.S. Pat. 1,20S, ;r>8, 1.7.10. Appl., 
15.3.18. 

Eng. Pat. 11, 5,000 of 1018; this .7., 1018, 200 a. 

Concentration of liquids. Eng. Pat. 127,0.52. 
8Ve VII. 


Heating cits etc. Eng. Pat. 127,087. See XI. 

Cooling viscous liquids. Eng. Pat. 121,117. 
See XIX A. 


flA.-FUELj GASs MINERAL OILS AND 
WAXES. 

Coal analgsis; Method of least squares applied to 

estimation of errors in . .7. D. Davis and 

J. G. Fairchild. U.S. Bureau of Mines. Tech. 
Paper 171, 1018. ,34 pages. 

Thk application of the theory of probability to 
obtain expressions for the accuracy of the jiroxi- 
niate analysis of coal is complicated through the 
fact that the same methods are used for nil kinds 
of coal, and for no two coals will tb|^ nnal.vtical 
results represent exactly the same quantities of 


constituents in the coal, e.g., in coal ashes con- 
taining varying fierocntages of carbonates, the 
lirobable error of the ash determination will vary 
with the quantity of carbonate jiresent. Analytical 
error Is also a function of the quantity of the 
constituent d(*ti»rmined and a rigid exandnatlon 
would millin' analy.sls of every class of coal. The 
limits of error have lavn worked out for a few 
typical coals and the ix'sulls so obtained conqianMi 
with niimemus anaLtical data. When (he error of 
which the probability Is 1 in 10(K) is taken as the 
limit dctcnulning rt'Ji'clion, the limits of error 
arc ns follows: In taking a 5 lb. gross sample, 
0 20"',: l<>r a.sli ili'termlnal Ion, 010"^; for moisture 
ilcicrmination, 0 20';,,; and for lu'allng value deter- 
mination, 0 75',, - A K. 


Lignites: (dassi/ieat ion f>/ - - 11. Salvadorl and 

Mondlni. Ann.ili ('him Appl . 1010, 11, 108 -113. 

Thk calorific \:ihn‘ of a liguile Is composinl of that 
due to the fi.\(‘d carbon, lo which lh(‘ vahu' 8100 Is 
attrlbul(‘d, ami of that due !<► tlu' volatile ('ou- 
slitiumts: (lie f;i<‘lor, a, rcpii'sciit iiig lln‘ quotient 
obtaliK'd by dividing the calorli's given by 
tlu' volatile malliH* b> I Ik* iM'rcmitagi* of th<‘ latter 
in Ibc lignllc, is suggesli'd as a mi'ans of classifying 
these finds Tin' nn'tliod n‘<('d lo I'Xpel the volatile 
com|M)nenls <'onsl.slK in cahdning 5 10 grins, of the 
lignite in small pli'ces in a iil.itinnm crncihle with 
a cov(‘r having a (u rued over <'dge. 'J'he cruelhle 
may Ih‘ hi'aled (dlhi'r In a ninllli' a( a leiiqierature 
appmudiiiig hut not cM'i'cdiug .500'^' (\ or on an 
aslx'slo.s ring so that only (he hot tom of tin' cnndble 
ts liroughi lo ln<’lpl(‘nl redrn'ss; (lie lieatlng is 
slopped wdn'ii fumes oi’ combnsi llde gases (nmihi' to 
(‘merge from tin' crnclbN'. d’lM' values of a ob- 
tained ar(‘: for tK*alH and iK*a(y llgnih's, less tlian 
20; serni-pltehy and jiilcby llgnlles, ,30-50; 
parafllnold and bilnminons ligniti's, about 50; 
shah's, alkivi' .50 and somctlnu's more than 80. 
Win'll the vahn' is Ik low 50, tin' gasc'cniH iirodiicls 
contain carbon dioxhh' In largi'r or smalh'i* priqior- 
(lon.-T. H. P. 


Carhonising coal at toiv tempfratures; Mew prac- 
tical method of . F. FlH<'ln*r and W. Gliiiid. 

Bcr., 1010, 62, 10:i.5 J0;{0. 

DiFFuaTL'iiKK an' cncounicn'd in carlKmlslng con- 
sldcrahlc qiiantlticH of coal at low IcmjK'ratiireH in 
a rcahonabic lime, since, owing to the low thermal 
eonduetlvity of tin' material, the hi'at iK'rn'trates 80 
slowly into I lie interior of tin' ehargi' that the outer 
portions naidlly beeomi' overlu'ated. 3’he authors 
consider that the conditions essential for suceess 
are that tJie volallh' portions sliould not Ik? hentAHl 
to a tempera turc' higher than tliat nect'ssary for 
tlK'Ir volatilisation and that ttn*y should not lie 
exi»os('(l lo tills tenqieral un* for an iinneees.sariJy 
long jM'riod. 'I'hey hav(‘ const nnlcd a cylindrical 
retort whicli can 1 k' rotated about a liorizontal 
axis. Idle latti'r is liollow' hut is jiluggcd In the 
middle; tliroiigii tin' oik' <*nd steam is admitted, 
and this carries otT tin* volatih' products through the 
other end to a eondi'n.slng arrangi'rrn'uf. ddie 
furnaet' is heati'd from iinderneafli by a si'rles of 
gas burners fed with air under pn'SHiin*, wliilst loss 
of heat is minimised by enclosing the? furnace in a 
inctal sln'alh. A thermo conph* is jilaccd in the 
axis. Tin? fiirnaci' iHTmits the dlsllllaflon of 
20 kilos, of mal in 12 hours. Distillation 
g(*ncrnlly coninK'nri's at about .*t5()°(^ and is com- 
plete at .500^ C. The yield of tar is ‘7—30% accord- 
ing to the kind of ('oil us(*d. The first iiortions of 
the oils are Ilghler than water, the last portions 
are heavier, the mean density being slightly greater 
than unity. In thin layers, the tar forms a golden- 
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red oil which Is more or less viscous according to 
the kind of coal used. (See also this J., lldO, 
492 a.) »H. W. 

Petroleum sjjifit from coal. F. Fischer and VV. 

Glijud. Her., fi2, 

TiiK objeci al tb(i investigation was to obtain a 
general iuMglil into tli(‘ nature* of the most volatile 
fraclioiiH of ]o\v-t<‘niperalure tar (see preceding 
abstract), ll was found tiiat consideralih; (luanti- 
ti(‘S (alioiil I'n of tile weight of the coal) of liglit 
petroleinn could Im* ol)talned, and that benzene is 
not fireseiil in nion* than lulniiual amount. Three 
<lillen‘nl coals W(‘r(; investigated, a gas coal (Zeclie 
Hohb(*rg) and two bituminous coal.s (FIdz Allxwt 
and .Miiah'ii). Tin* last-named was of interest since 
ih(* mine* from whieli it was obtained was known 
to .sna'll of |)elr<)leum; tills coal evolved paratlins at 
a t(‘m])erature w(‘ll below that at which carlioni- 
satloii commeneed, so that it is established that 
llglil paratlins can e.xist pn‘-forme«l in certain coals. 
^Jdu‘ light petroleum was isolated from tin* gas and 
also from tin* tar. In Hie former case, siinv it was 
deslreil to ot»enite und(*r technical conditions, e.v- 
Ireme cooling, jis with liquid air, was not adopt(‘d; 
the jiroducts were i.solat(*d either by liiiuefact ion 
by compression in steel cylimlers, or, pr(‘ferably, b\ 
compn'ssion into panilliii oil and sub.seqm'ut tr(‘al- 
inent of tin* lallc'r willi .s((‘am. In this manner, 
the conslderabli* fraction boiling 1k*1ow was 


lost ; 

the pi’odiict 

had 

m.iinlv 

b pt. 

20°— 

100° G.. 

with only 

small 

ijorlions of 

higlu'r 

boilifjg 

point. q'lu* 

tar 

was 

Ir(*.‘i((‘d 

with 

steam. 

(list lllal ion 

iH'ing 

dl.seonl inm'd 

WlK'Il 

only small (iuan(ill(*s of 

oil eam(* ov<‘r, 

since 


nllu'rwlse eonsldi'rabli* amounts of pln*nolie sub 
slanci's dis{ill(*d, Tlie dislillat(‘s had b.pt. mainly 
(I0°— 100'^ ('. They W(‘n‘ purilUsi by treatment witii 
alkali Jind tln'ii with <‘ouc(‘ntrat(*d and 1.")% fuming 
sulphuric acl<l, or, pn'b'rably, with aluminium 
chloi’lde; tin* usi* of li(|uid sulphur dioxide proved 
less advantageous. I‘<*rfectly colourk‘ss Ibiuids 
were thus obtained which were .stabh* to light and 
air. Tin* fraction of b.])t. 20*^— was com- 
posed of saturated paratlln h.vdrocarbons; that of 
b.pt. (»0°— 100^ (b contained naphthenes mixed, in 
the case of the gas coal, with i>arattlns. The 
comiMisltloii of the higlier fractions, b.pt. 100'^— 
Vi."!® (b and 12.“)°- lt)0^ (b, was less definite; they 
ai)iH*ared to bi* mixtures of paratlins with 
unjilitlu'nes of higher hydrogi*n cout(‘nt and, 
probably, compl(*\ aromatic compounds. ddn* 
fraction, biit. (10° 100° (b, was <*x,amiin*d for 

iM'D/ene; the pn'.seiice of tin* latU*!* In sm.-ill amount 
was (‘st.abllshed In a product oblain(‘d from the 
Mindeii coal and purilied by li»|uid sulphur dioxide, 
the Isolation In’lng dirc'ctly etb'<‘t(*d by cxjiosure to 
Imv l<*ni;H*ral ore; the <|uantily in (In* fra<‘tlon caninit 
e\c(M*<l .‘bV,. 'flu* fractions obtalneil from tin* .second 
bituminous coal and from gas (H>al r<*siK*cl ivelv 
and purilied by alumi!d!im chloride app)*ared to 
be fr(*e from benzene when examined bv the 
trlphenylmelliane method. The usual l(h‘nliti 
cation i)V successhx* coFiv<*rslon into nitrolM*nzene 
and aniline ap[>eared inadmissible in (his lnslane<' 
owing to the danger of the acid forming benzene 
by the oxidation of more highly hydrogenated ]>ro- 
dnets. Tin* iH'haviour of the .sev(*ral fractions 
when Footed was also fully investlgat<*d -II. W. 

ParafJin from coal. W Gluud. Her., 11)10. fi2, 

io:;n-^ ur).*:. 

Tuk occurreiKv of paraflin in low-temiH'r.atui'e tars 
has bcF*.) fr)‘(|uently noted but little is known ns to 
the nature of the individual conu>onenls. The 
author has Investigated the tnr obtained from a 
Mond gas plant fed with gas (*oal and finds the 
paraffin to be a mixture of normal saturated 


paraffins In which hexa- and hepta-cosaue 
preiwnderale, the highest member present being 
The series thus aw>ears to be less compre- 
ht'nslvp than In lignite tars. The paraffin exists 
, as such in the crystalline state in the tar, from 
1 xvhich it, is isolated by treiUmeiit with aeetone. In 
I the earlier exi)eriments, uttcmipts were made to 
I Isolate a pure product by rei)cated cryslalllsation 
of the erude substaun* first IToni ac(‘tone and subse- 
quently from lM‘iiz(*n('; In this manner, hei)ta- 
eo.sam* w'as ultimately obtained. Better resulbs, 
however, were secured by reix'ab'd fractional dis- 
tlllaliou of the crude pro<luct under diminished 
pressun* and eryslallisjition of the individual 
fractions when necessary. 'J'he comi)lete series 
from to could thus be isolated in the 

pure condition and the identity of the Individual 
j liydrocarbons established by direct (“omparison with 
the synlli(*tic comi)ounds. Investigation of tlie 
paratlins oht aim'd from otlu'r varieties of coal 
indicated that they an* elos(*ly similar in comjiosi- 
tion. The i.volatlon of small amounts of paraffin 
by the dirt'ct extraction of eo.al with benzene at 
2(;fi°— 270° C. leads the author to the conelusion 
that, in all lu’ohahlllly, it exists to some extent ns 
such in coal and Is therefore not exeliisivF'ly a 
inoduct of secondary processes oeenrring during 
i distillation. (See also .T. Chem. Soe., 1010, i., 

I nTs.) -II. w. 

IfvdrocarlKtns contained in light petroleum: 

I Preparat ion of some volatile, saturated, aeyelio 

I or eycliv . (1. Fhavanne and L. J. Simon. 

I Fomp(('s rend., 1010, i68, i;i21- 1:120. 

I Tuk following aliphatic and cyc!i(* hydrocarbons 
j have Ix'en prc'pared and tlieir b.pts., specilio 
gravities, and (*ritlcal temj)era lures of solnlion in 


aniline determined : 

' Grit, 
bunp. of 
Holiition 
in 

unilino 

i 

B.pt. 

i 

Ro. gr at 
4Vlj" (h 

Peiibiiie . . 

72“(\ 

i 30 3“ C. 1 

0 0154* 

iHopontano 

7T('. 

28“ C. 

0 0394* 

Irtohoxdiio 

7.1 8“ r. 

' 01 7 -02 4" G. 

0 058 

Isohoptano 

72 .8" (’. 

1 90 91* C. 

0 0842 

lU'pIJiiio . 

70“ ('. 

98-98 3“ C 

0 0879 

Oclano 

1 718^ (.’. 

12,'-) 8“ C. 

0 7003 

M('thvl<wcl<>lio\'a7u* 

4r ('. 

100 4“ C. 

0 780* 

1 2 - 1 ) m 10 t(i y k‘ VC lo 1 1 0 xa 110 

4 2 r ('. 

128 0 129* (’. 

0 798 

1 3-l>iine(livlcyclolu!\ano 

49 7 ’ (;. 

121 2 121 8*(; 

0 775 

1.4-l)iinoUi vlcyclohoxaiio , 

4.S (’. 

122 7 -123* C. 

0 783 

(’yctopi'iilano 

18“ (\ 

49 .')• C. i 

0 750 

M(‘l !)> Icyclopotitaiio 

3.')* C. 

72* C. 

0 753 


• At 1^/0 ' C. 


I The authors find that, for the conversion of 
' hul>ric, adipic or metliyladipic acid Into Its 
j (Corresponding lo'tone, mangniions carbonate is a 
j very I'llVctive catalyst.— W. G. 

i 

i (')ud(' pet I oleum : Action of miero-oraanisms on — 
J. Tansz. IVtrolenm, 1010, 14, 550 — .555. Cliem. 

Zcnlr., 1010, 90. IT., 007. 

A LA^Ku of petrohami from 1 to 2 mm, in depth was 
j s])ivad over a mixture of ditch water with a 
! solution containing OlVo of magnesium ammonium 
j phosphate, 0()S'’f, of di}X)tas.slum phosphate, 0‘01% 

I of eak'iuiu sulphate, and tniees of sodium chloride, 
j potassium iodide, and ferric chloride. After several 
W’eeks the oil wx’is found to have deeomi)Osed, and 
the Ihinid had lx*come tiirhld with apparent forma- 
tion of asphalt. With thicker layers of oil the 
action did not take place, q’hin slbvs of paraffin wax 
l)lneed in the nutrient solution xvere also attacked, 
and the lltpiid became turbid. Bxi)erlment8 were 
made with^eflned and erude Russian and American 
lubricating oil and cylinder oil, and with the aid 
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of pare cultures of miero-organlsuis It was found 
possible to effect sepunitlon of Uie paraffin and 
naphthene hydrocarbons. Throe new si^ecles of 
bacteria were Isolated during the ivsearoh. 

—L. A. C. 

Antylvne; Decomposition of at hujh irmprra- 

tii/rs under the influence of differtnt catalusta. 

S. IIili)ert. (les. Abh.indl. zur Keimtnis der 
. Kohlc, 11)17, 1 , 271“27o. ('hem. Ziuilr., lull), 90, 1 
I., 701h-710. 

Acetylkne prepared from c.ileimn carbide was 
piiritied by p.asHliig it over a ]a>er of kleselguhr 
saturated with a solution of coj)per chloride In 
hydrochloric acid and was then jijis.sed through a 
length of Jena glass tnlK‘, 1^ cm. In width, tilled 
w'lth dilTereut catalysis and bound round with 
1 mm. nickel wdre by means of which it could 
Ih‘ heated electrically to tlOO" (\ Wlndher the 
acetylene was heated alone or with cataiysts, much 
carbon was deiM^slted and llu‘ formation of tar and 
iK'Uzene ai>peared to be a secondary reaction. 
Nothing api^roaching a <iuantitatlve yl(dd of 
benzene could ho obtained. Using coke as the 
catalyst, the imi)nrities in th(‘ coke, particularly 
the sulphur, affected the reaction. If the tiiln* was 
tilled with pieces of broken glass, a far mist 
jipivared at 400" (\, and at 500" U. a layer of (‘tirlMm 
apitearcHl gradually on the surfaci* of the glass, 
while benzene and a tar containing nnsaturaled 
comi)ounds distilled ov('r: d(H'omposi(lon of 
acetylene on glass is thus <*har.icl('rlsed liy fonmi- 
tion of carbon at a nd.atlvely high l«‘mfK'ratnr<* with 
simultaru'ons formation of t.ar. With iron pow’d(‘r, 
and W'lth nickel to a mon* marked extent, decom- 
position tK'gan at J00"C. and proceeded at 100" U. 
at such a rate tliat the tube was soon choked with 
cartmn, while* the tar was highly nnsaturatesl and 
contained little benzene. The use* of alumlidnm. 
leael, mercury, zinc, and tnngst(*n had litik* (‘flee!, 
whereas with copjier a browm mass whlcli rairielly 
formed soon chokixl tlu* tube and a small quantity 
of an evil-smelling tar distilled over, llrass turn- 
ings i)roduce somewiiat similar re'sults to those 
obtained wltli broken glass. Molten phenanthrene 
and anthracene, alone or mixed with aluminium 
chloride, did not react with acetyleme.— A. U. 


Carhon tetrachloride etc, fiom natural <ja,s. Jones 
and Allison. Nee XX. 


Patkn'js. 

No/id fuel. n. Boissier, I’aiis, Faig. Bat. 115,045, 
10.5.18. (Ai)pl. 7802/18.) Int. ('onv., 10.5.17. 

A SOLID fuel Is constituted of sawalust intimately 
mixed with a phnstlc hydrocarbon such tis i>aratrin 
wax. If desired, animal cliarcoal in.iy be added. 
The. mixture is compressed and moulded to shaiK‘. 
(Refenmce Is directed, in pursuance of Sect. 7, 
Sub-sect. 4, of the Patents and Designs Act, 1007, 
to Eng. Pats. 12,;t82 of 1000 and 22,710 of lOlJ.) 

— J. S. O. T. 


liemovinp water from peat and similar suhstances ; 

Method of and means for . A. ten Bosch, The 

Hague, Holland. Eng. I’al. 128.001, 10.8.18. 

(Appl. 13,403/18.) Int. Cxym., 3.7.18. 

Peat Is charged Into vertical often containers or 
towers of height about 25 metres, at the base of 
which Is a grid on which the peat rests. The 
towers are of greater width at the bottom than at 
the top. The peat is subjected to. the pressure of 
the superincumbent mass, and to a gradually In- 
creasing temperature, first by means of warm water 
expressed from the peat, and afterwards by steam, 


the maximum temi>eraturo being preferably below 
that neetvssary for wet carbonising. The tower Is 
eloMHl alKive by means of a valve, widle the ikmiI is 
subJectcHl to the act Ion of (he steam. The liquid 
exprt‘sscd during (he rise of (eiufiernture Is suppliiHl 
to a fresh qunulily of ik'jM contained In a second 
vertical tower, and I lie proevss can Ik* carried on 
with any dcsin'd number of towers, the fresh iK‘at 
iHiiig always broimlit Initially into (‘ontaet with 
warm liquid obtaiiuMl from previousl^y treated jieatv 
When the peat iias lu'cn sutlUiently treatiMi In any 
tower, it is automat i<*aily nunoved tbeivfrom by 
the pre.ssure existing tbert*iii, and the tow'cr re- 
charged with tK‘Mt wliieli is then pn^-treated by the 
warm llipild I'xprcssod from a following tower, 
i'he process is opoiated i-oiil imiously, and the 
iimislun* coiikMit <d‘ llie jxait is rcdueial from 85 to 

ns ';,.-j s. u. 'r. 


lAtluid fail. A Baiklmus, Baltimore, Md,, 
Assignor to V S. Industiial Alcohol ('o. U.N 
Pat 1..30(».2tl. 10 a IP Aiipl , 28.11.17. 

.V laquii) fmi is composial of iM*lroleum <llstlllale. 
an alixdud. ami a fatty aclil adapted to blend llie 
otlicr constlluiMiis I’or (‘\am|>l(\ llu* fmi may be 
comiioseil of gasoilm*, lou'osmie, alcoliol, and llnollc 
add.- J. S. U. i\ 

lerticiil [r/f/.v] ridoit . 1 . A ^■l*a<lon, T^aals. Eng. 
Pal 127.080, 12 0 I.S. tAi*|i. 5)023/18.) 

.\ viauK’vr. relorl for (‘aibonislng <‘oal <*1(*. lias its 
IkmI.v, nanuiy tla* part exjioscd to <*\t(‘rnaJ heal, of 
,‘i corrugated or lluliMi scdlou Intmaially and ex- 
liTii.illy, tli(‘ eornigal ions lniiig vmMlcal and ('xteml- 
ing tlie full length of llie rdoit.— T. H. B. 

(las qene\ators or pi *al ucei s. W. Bcsw lck, Slock- 
toil <)n-Te(‘s. Ihig Pal. 120,120, 8 1.18. (Afipl. 
55 ) 71/18 ) 

(J\s eomlng dlrc'clly from the i)roduc(*r or generator 
is jiassiMl llirougli a clmniln'r containing solid fuel 
to scpnrat(‘ dust, and the fmi is ]»(‘riodleally or 
continuously I’hargiMl Into llie prodmaT. -T. II. B. 

(lasts: Production o/ - - from water or oil. 

E. (\ K. Marks, i.oiidou. From Soc. Anon. Ital. 
(lio Aiisaldo A Uo., (Jciioa, Italy, Eng. P«t. 
127, .%3, 15.4.18. (Aiqil. 0.301/18.) 

Hkwi or light oils are Injected through nozzles into 
a gas produ(H*r of tin* kind in whieli llie ash of the 
soliil fmi use<l is fus(‘d. iiie nozzles are arranged 
in one or more rows above* tlu* elry-air nozzh's. 

~ T. H B 

Piodueer pas; Manufacture, o/ . U. Helps, 

Xiincalon. and J. Hargi'r, IJvcr|»oo]. Eng Pat! 
127,5)10, 10.7.17. (Aiipl. 5)5)12/17) 

('oAL or coke is burnt In a pr<Mlncer willi a/r con- 
taining nion* oxvg(‘n Ilian :il mosplicrlc air, and the 
resulting gas wiillc sllll \ery iiot 11)00"- 1000" ( 3 ) 
Is pa.s.seel over blocks of alkali ca ilxmate*, earboiq 
and iron, to conveTl tin* iillrogcn partially or v\ holly 
Into (\vanlde, carbon monoxide Itclrig pnxliiceal at 
tin* same time, iiius, logcllim- wllli (‘llmlnaliori of 
nitrogen, the calorllic vahn* of tin* gas is consider- 
abl.v incrcjiscd and <*yani(l<‘ is r(‘<’oV(‘n d.— T. H. B. 

Coal dust or/and the lihe; Means to pencrate pas 

nr pases from . .1. H. ('orthesy and S. T. 

(Vistclll, Iy<mdon Eng. Pat. 127,5)33, 8.5.18^ 

(Appl, 7710/18.) 

Two generating chambers are provided one above 
the other. The finely divided fuel Is inlroduced 
Into the upper chamber which Is only heated suffi- 
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clently to distil gas froiu fhe coal; this gas Is suit- 
able for Illuminating puriHJSes. The fuel then 
pas8(*8 Into I he lower chamlxu* to complete its 
gaHlflcatlon, giving gas suitable for heating or 
|)Ower purfK^ses; tin* gases from the two chambers 
may Ik,‘ mlxi'd if desired. The fuel Is held in sus- 
fjensloii and snldecled to a whirling motion by 
means of Jets of /dr In the lower chamlHT and Jets 
of g/iH in the upper ehamlK^r. Steam also may Ik* 
Inlroduml Into the 1ow(t ch/tmlaT. A grid la?- 
tween tin* two eh/iinlM*rs is so arranged as to j)ermlt 
passage of (lj<‘ fuel without mixing of the gases 
from the two ch/imls'rs Ita tiles round the 
cylindrie/il w/ilis of the elnimls^r help to maintain 
lh(‘ fuel parllel(‘s In susiKUision.— T. 11. H. 

(Jas yvmmtorH or proditrcrt; and method of v'ork- 
inff Huch (fan f/rncratora or producers. 11. Fr/ni- 
cart, Ivondon. Kng. Pal. 127,074, S.ti.lH. (Api/l. 
947 : 1 / 18 .) 

In a prodiKH'r, /dr and ste/nn intnulueial resi)ec- 
tlvely through the oiMUilngs, 10, jind [dp 4 ‘, 17, are 
diluted with excess of gjis In a combustion ehain- 
iKT, 1, within tin* i>rodueer. The resulting gjiseous 
mixture tlnm imsses tlirougli jmss/iges, h, to the 
fuel chanitMT, 2, “ to regemu-ate the products 



of combusllon,” (he excess of gas in the mix- 
ture l)fdng chemie/dly iimctlve. Th(‘ difterenee 
in density of dm gaseous mixtures in (he 
fuel chamber /ind the (.’ombust ion ch/imber 
resiH'Ctlvely is u.sed alone, or with sbann or air 
Induction, to efl'eet the circulation of gas through 
the two chambers, (las for use leaves the prodmx^r 
through the outlets, 10. In an alternative form 
the combustion ch/iuilH*r surrounds the fuel 
chamber.~T. II. 1?. 

Oas-produver. C. W. Lumiuls, As.slgnor to Morgan 
Construction Co., Worcester, Mjiss. U.S. Pat 
1,305, OKI, 3.0.10. Appl., 27.1.15. 

A OAS-PRoniicKR is provided with a water Jacket 
open at the top and surrounding the zone of highest 
tempt'rature. The firebrick lining between the 
Jacket and the producer is sufficiently thin to con- 
duct the heat Into the water Jacket at a rate which 
prevents fusion of the firebrick.— W. F F 


Gas dissolved in liquid; Storing mass for - ann 

method of producing the same. G. Dalen, Stock 
holm, Assignor to American Gasaccumulator Co 
Elizabeth, N.J. U.S. Pat. 1,304,160, 20 5io’ 
Appl., 28.7.10. 

A I’OROUS mass is obtained by mixing a fibrous sub- 
stance with a carbonisable material and heating the 
mixture to cause decomix/sitlon of the oarbonis/d)Ie 
materiah the residue from which serves as a binder 
for the fibrous substance.— T. II. B. 

Coal gas; Purification of . W. G. Adam, Lon- 

Co,u. (jas. after passage through the usual purlfi<>r.s 

M f through granulated 

animal or wo<>d cluirco/il (o remove naphthalene 
and sulphur compounds. The quantity of charcoal 
remove ethylene, for instance 
it) Ib. of charco/d is used to i)urify 12,000 cb. ft. of 
gas containing 35 grains of sulphur and G grains of 
n/ipl)lhalene per 100 cb. ft.— T. II. B. 

(la^.pMriiying apparalus. T. Kawal, I'ukuoka-Keu 
Japan. U.S. I'at. 1,301,SH4, 27.5.19. Appl.,’ 

Jo.l .In. 

Two conc(‘ntrie vertie/d cylinders open at the 
I^ttom and dlpidng Into xvater /ire provided with a 
vertical partition dividing the inner cylinder into 
round the outer annular 
space and (hence to the bottom of another tall 
vxn-tlcal cylinder surrounded by a 1/irgei cylinder 
formed as a helical pas- 
h 1 ^ passes down through tlie 

m lic/il p/iss/jge to one comp/irtnauit of the inner 
ami is iin/dly discharged 
from tile odier comi)artment of the cylimier. 

— w. F. 


Coal-gas; Purification of . 

Maschinenb/iu A.-(i., Berlin 
24.5.16. 


Berlln-Auhaltische 

Ger. Pat. 311,418, 


About 75" of tho lar aud liquor is lirst removed 
irom coal gas ),v lueaiis of iiie lar waslu-r described 
ill Ger. l.iL 2X4,971, and tile remaining tar is re- 

t ^ f ^ ‘'''‘"'“i' «<‘l»iruled from the ml,\-- 

t in ol tar and waler iirodiiced, and can be cireu- 
ialisi again tiirougli Ilie injector. Uas from nro- 

Ilenif 'fr'*' '■“‘“'ilj' '>« fWTd SUfii- 

tly Irom tar and dust by this means for u.se 
in gas (mglnes.— L. A. C. 

Miring and proportioninq gases; Method and 

apparatus for . Jet apparatus. W. B. 

Lddl.son, Irvington, N.Y., A.ssignor to The 
Surface Combustion Co., Inc., New York. U.S^ 
1,29-1,781, (n) 1,205,085, and (c) 1,205,086, 

27 17 ' 

(A, B) A JET Of fuel gas Is directed across an air 
space in an enclosing ch/nidx'r into the entrance 
cone of a Venturi tutH‘ formed lo maintain the point 
of minimum cross-section of the Jet stationary under 
>arying rates of flow. Tlie pressure of the air sur- 
rounding the Jet is substantially equal to the pres- 
sure ag/ilnst which the mixture is discharged. The 
mixture passing from the Venturi tube to the 
furn/ice is regulated by a flow-controlling orifice, 
i he quantity of mixed gas supplied is varied, with- 
out altering the proportions of gas aud air, by 
varying the amount of fuel gas supplied. The pro- 
porUons are varied by varying the size of the Inlet 
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Into a Venturi tube the cross-section of which is 
several times as large as that of the nozzle orifice, 
and the nozzle Is set so close to the Venturi tube 
that the cross-Bectlon of the jet is much less Ih.an 
‘be area of the tuU*. The expanding part of the 
tul>c is suttlcieutly long to egualist? the i)resKure of 
the inl.xiuiv across the strt*am, and the mixture at 
an increased pressure <lisoharges Into a burner 
nozzle having a restrictcHi oritia*.— W. F. F. 


Fuel; Art of hui ninfj - — . lulioin ticrutirc furna(M\ 
Fuel- burning apparatu.s, J, M. Schutz, A.ssignor 
to Schutz Hawley Fo., Chicago, 111. IJ.S. Fats. 
(A) 1,300,2,‘W, (H) and (c) 

lO.O.iy. Appl., (A) 2.S.;{.17, (n) 10.2.17, and (c) 
21 .ll.ia. (c) Itiuiewed ao.1.10. 

(a) a MIX! cue of gaseous fmd and air for com- 
bustion is fe<l tangentially into an annulus of iv- 
fractory material wherel)y a helically moving 
wliimn of the gaseous mixture is e.'^tablished at the 
walls of the annulus, 'riie products of e'oinbustion 
return within the central portion of the annulus 
and pass out longitudinally tlKuvfroin. (a) A 
furnace for eff(‘cling gaswus coinbu.stion as 
descrilHHl under (a) consists of a chamlvr or pit 
having refractory walls and refractory lM)ttoni, the 
axis of the chamber being subst.antlally vertical. 
The combustible gas mixed with air Is cau.stal to 
whirl helic.illy dowmvards over the inner vertical 
w’all of the chamlx^r. The top of the chamber Is 
oi>en for the fr(*e disclnirge of (In? i>roducts of wm- 
bustion into a lire chamlKT, wherelf) (hey ar<‘ mixed 
Avlth air. 'rin* l)o(tom of the chainlMT contains an 
opening for th(‘ discharge of the slag, communi- 
cating witli Ji clo.s<*(l sl.ag chamlHU*. A refractory 
annular chamlHT arranged In a i)i( may 
similarly employ(‘d, a mix.ure of gasi'ous find and 
air lK.*ing caus**d to wdilrl from top to ])ottom, and 
air, gas, or similar nualium being a<lmlt(cd to tl e 
annulus through a slag-dl.scharg(‘ oixmlng arranged 
centrally at th(‘ IsMtou' (c) A n‘fractory cylinder, 
open ;it one end and (*losed at the other, is divided 
longitudinally Into a rear chamtKT and a forw'ard 
chamber by nuains of a partition i>rovide<l with a 
central oinming c‘onn(‘cting the two chamlx‘rs. 
Fach of the chamlMTs is provided with an inlet 
arr.inged tangentially.— J. S. G T, 

Combustible gases; Method and appaiatus for the 

oxidation of . E. M. Chance, WilK(*s-r.arrc, 

Fa. IJ.S. Fat. 1,298,KS‘J, 1.4. FI. Ai)pl., 14.S.17. 
CoMjJUSTiBLE gas sucli as a mixture of hydrogen 
and air is subjected to a silent electric discharge 
produced by a high-tension current. The resulting 
water is removed as it is formed. The method may 
be applied to the oxidation of poisonous gases. 

— W. F. F. 


Petroleum and the like oils; Treatment of — . 

E. W. Wynne, Liverpool. Eng. Fat. 127,tn.S, 

29.5.18. (Appl. 17,040/17.) 

Preheated i)etroleum or similar oil Is injected 
upw'ards as a fine spray by means of steam or 
heated air near the lop of a vertical column where 
it is subjected to the action of powerful jets of 
ozonised oxygen; the mixture then [lasses down the 
column, in the low^er half of which are arranged 
electrodes, and Into a heated still also fitted with 
electrodes. From the far end of the still the oil 
passes into an ordinary distillation apparatus. An 
alternating current of 10* ix*rIods per sec. and 
3000 volts or upwards may be used, and on treating 
American petroleum by this method the flash jwlnt 
of the products is raised considerably, and the 
amount of still residue Is decreased by 25%. 

-L. A. C. 


Light mincml oils from heavier oils; Production 

of . H. S. Maxim, Jx>ndon. Eng. Fat. 

128,227, 15.tl.10. (Appl. 8477/10.) 

A MIXTURE of ihc heavy oil with tiiiely divided 
zinc and slightly acidulated water Is heated at 300^ 
- -420‘^(\ in a closed vessel which is rotated (hiring 
th(‘ o|K‘rallon. The v(‘sscl Is only partially IUUmI 
with tlie Ihjuid After the di'slred transfonnutlou 
has l)t‘cn cflVct<‘d Hr* lighter hydrocarlToiis are 
.s(‘parated from (he n^sldiial oil by distillation. 

—A. E. 1). 


U gdroeaihons; Treatment and produetion of . 

<J. F. Forward and .1. G. T.aplav, lA)ndon. Eng. 

Fat. 128,255. 3.7. 17. (Ai)pl. <15118/17.) 

Hi:\v\ hytlr<K‘;irbon oils arc vaporisc'd and pn8S(‘d 
in the i>rc.sciut‘ of sh'jim onci* carlionaccouH sjxmt 
shale hcatiul to 15(r' OOtF 4Mii‘ process may l)C 
so nrrangtal th.Mt shah^ coni Imumsly i>asslng (iow'ii 
a vertical ivtort, is suhinlltc'd ti) (l<*slnictlv(‘ distil- 
lation and the oil va}>our Is brought into contact 
with nascent hydrogen dcrivtal from the action of 
.steam on the heated siauit shale towards the lower 
end of the n’tort. - A. E. 1>. 


Petroleum; Process of treating l(ra('htng] . 

W. A. S(diniidl and E. F. Wolc’olt, Assignors to 
International Fnaiplliitlon Go., l.o.s Angeles, 
Gal. F.S. J*al. 1,:;()7, !):{!, Aj'pl., 27.3.17. 

A i.iguii) hydrocarbon is h(*afed \o convert It into 
\ap(mr, which Is subj(M*t(al to Ihc .action of a 
“ corona discharge ” to cra(*k llu' hydroiairbon, and 
tile nssnltiiig vapours art‘ condimsed to produc'e 
llcpild lu’oducls dinVrcnt from th(‘ c/rlglnal hydro- 
carlK>n.— It. N. 


(Jasoltnc and other h gdi ocarbons ; Reeoverg of . 

W. E. Walker, Arkansas (hly, Kaiis. U.S. Fat. 
1,307,280, 17,0.10. Appl , 0.3.18. 

A cruRENT of Ihiiild hydnsairl^ons Is passial through 
a vessel into whicli lh(‘ hydrmarhon gUR(‘H from 
comj)ress('d “ W(‘t gas (uitcr at an elevate^] lem- 
IM'ratuiv and iiressure; by this nuains the volatile 
lM)rtlon of the ll(pild Iiy(lr(K‘arlM>ns Is distilled off 
and may Ix' nTovcnal.— A. 10. I). 


Oosolirie; Recovery of - — from nntural gas etc. 

E. S. Merriam, Marietta, Ohio. U.S. I'ut. 

1,304, .587, 27.5.19. Aj)i)l., ,30.10.17. 

As a step in the recio'cry of gasoline from natural 
ga.s, condensable vapours are separated from a 
Ihiuld immstrunm by feeding the latter Into one end 
of a long narrow horizontal still at sucli a rate that 
a con.stnnt kwad Is maintained th(‘n‘ln. The liquid 
is lR‘al(Hl gradually and jirogn'sshady during its 
pa.ssage through tlie still by means of a seri(*H of 
burners. muIeriK'ath, and jiasst's out at tlu* far end, 
wdiilst the vapours a it; led otT at the top of the 
still.- L. A C. 


Paraffins; Treatment \ poirdering'[ of solid — — . 

W. Elborne, lVt(‘rlx»rough. Eng, Fat. 128,239, 

IG.0.17. (Appl. 8093/17.) 

Solid paraffins deprived from pelrolenm, shale, 
carmel coal, etc., and al.so natural wax, such as 
ozokerite, can be i»^>\vd«'red to any do.sired degree 
of division by grinding In the pn'senci; of ethyl or 
methyl alcohol (mothylabHi spirit). One fluid oz, 
of the alcohol to 1 lb. of the wax is a suitable 
proportion. The alcohol can bo itKJOvered by treat- 
ment of the powdered wax with a current of dried 
air.— A. B. D. 



668a 


Cl. IIb.— DESTBUCTIVE DISTILLATION ETC. Ol. III.— TAR ETC. [Angurt 30 , 1919. 


Pulverulent fuel; Feeding devices for . Motala 

VorkBtads Nya Aktiobolajr, Motala Verkstad, 
SwC(J(‘n. En^'. Pat. 118,101, 17.7.18. (Appl. 
11,701/18.) I III. Conv., 31.ni.14. 

Pnlve/ised furl; AiifKiKitus for feuling . Fuel 

Savins ('o, AKsi^uircs of W. 1>. Wood, Alleii- 
lowii, Pa , ti.S.A. Eiijr. Paf. 120.100, 27.U.1S. 
(Apid. 10,<;’li;/18.} Till, ('oiiv., 27.0.18. 

II Hdnx athoii'C F>ocr.s.<i and aitpniatus for crack- 
ing - A. E. Willie, Loiuloii. From Sinclair 
Pelirilii^' (’(), (’hlcaj^o, Til., IT.S.A. Eng. Pat. 
128,800, 12 0.18. (Appl. 11,80.V18.) 

SiK U.S. Pal. 1,28.-), 200 of 1018; thi.s J., 1010, 100 a. 


Felt. U.S. Pal. I,;i0r>,404. Nec V. 


Hydrogen. l]ng. I'at. 127,000. Kcc VI 1. 


Hydrogen. Eng. Pal 128,27.*!. Sec VH. 


Hydrng<n. U.S. Pal. 1,. '100,8, ‘II. See VIT. 


Potash [from gases from coal /ned fanuices]. U S 
Pat. 1,;{07,127. See VI 1. 


Hesinous ptoducls. U.S. I'al. 1,.30.’>.700 See Xlll. 


Oas analysing apparatus. Eng. Pal. 110,71.5. 
See XXin. 


Hydrogen in gaseoti.s mi.ituics. Eng Pat, 127,050. 
NrcXXITT. 


Pombu.siiblt' atmospheres. V S. Pat. 1,208,800. 
See XXJII. 


Ub.-DESTRUCTIVE DISTILLATION; 
HEATING; UGHTING, 

Fir wood lignin. Ivlason. See V. 


Paten TH. 

Material containing condensable volatile matter; 

Apparatus for treating . i). o. Hoover, 

Denver, (k)lo., As.slguor to ,T. D. and E. F. 
Immaglii and l\. 1). Hal ton. U.S. Pat. 1,;!0,5.100, 
27.5.19. Appl., 14.7.17. 

The material to lie treated is contained In an up- 
right chamber having an outlet near its upiHT 
(uul. The walla of t he chanilRT are h(*ated by means 
of a st'rles of Hues, and Its bottom is inclliu'd and 
composed of a number of sections In stepped forma- 
tion with otHUilngs iH'lwi^en their overlapping ends. 
These oiienlngs serve as tluid inlets and communi- 
cate with a passage for fluid extending along and 
l>enealh the bottom of the chamlnT. Beneath the 
jiaasage is a conduit for fluid which commimicales 
at the end opix)site its Inlet with the passage. The 
passage and wndiiit a it* exjKised to the heat from 
the flues.— T. IT. B. 


Cathode rays: Method and appamtus for utilising 

the thermic effect of . A. Sindlng-Larsen, 

Christiania, Norway. Eng. Pat. 121.280, 24.10.18. 
(Appl. 17,395/18.) Int. Conv., 7.12.17. 

The cathodes producing the rays are constructed 
as concave mirrors, which form a part bf the wall 


of a vacuum container, the back of each eIectro(b^ 
being electrically insulated and provided with a 
cooling arrangement. The concave mirror elec- 
trodes may l)e so constnicted as to act either 
as catliodes or anodes. The rays are collected 
I so as to produce narrow iiencils of rays, which 
arc passed through narrow oi^nings In a thermally 
insulating body enclosing the object to lx* heated, 
and I lie rays are made to act uixin the object. 

— B. N. 


Carbons for electric arc lamps. W. Heape, London, 
and H. B. Grylls, Weybridge, Siirrev. Eng. Pat. 
128,057, 2.8.18. (Appl. 12,0(11/18.) 

Uarhuns for electric arc lamps are Impregnated 
witli a solution of an albuminoid or carbohydra^* 
colloid of low viscosity (c.g., gelatin, starch, gum), 
containing a suitable proportion of an organic salt 
of calcium, together with a small unnntity of a 
suitable cerium salt.— B. N. 

Iodine etc. from seaweed by dist illaiion. U.S. Pat. 
1,305,058. See VII. 

Quartz lamp. U.S. Pat. 1,307,500. See XIXii. 


Ill -TAR AND TAR PRODUCTS. 

M onoelilorohenzene ; Delermination of in mix- 

tures eontaming benzene, monochlorobenzene, and 
dichlorobenzene. N. G. S. Coppiii and F. Holt. 
Analyst, 1919, M, 22(U-229. 

Noujtiux-Lvuuie’s method of determining toluene 
in commercial toluols (this J., 1915, 950) has Ixicn 
ailapted to the diMerml nation of monochlorobenzone 
ill erude ehlorinated benzene and mlxtiiivs ob- 
tained by distilling the enide product. 200 c.c. of 
the sample, dried by means of calcium clilorlde, 
or, better, sodium peroxide, is distilled at a uni- 
form rate of 7 c.c. i)er min., and the distillate 
collected In two fractions of 50 c.c. and 100 c.c. 
The Ixiiling iKiInts of the first 50 e.c. of distillate 
and of the residual 50 c.o. in the distillation flask 
are tlimi determined In the spc'clal constant Ixiiling- 
polnt flasks Hoc. nt.), and from the results the 
comiiositlon of the snm]>le is oblained by referenci* 
to u graph constructed from the results of 
diderminatlons made with mixtures of known com- 
position. In pn'paring the graph, mixtnms of lx*n- 
zene, monochlorobenzene, and p -dichlorobenzene of 
know'll composition by wT'lglit are used. The small 
amount of trichlorobenzene produced in the 
chlorination of lienzene is practically negliglbh*, 
wdilLst the quantity of o-dlchlorobenzene prodiiml 
d<H‘a not affect the results to any appreciable extent. 
Tlu* b.iits. of the first 50 c.c. of distillate are 
plotted as ordinates, whilst those of the residual 
50 c.c. form the abscissm. In the (*ase of samples 
containing more than 25% of dlclilorobenzene care 
must Ik* taken to iirev(‘nt tlio solidification of that 
snbstnnw in the oondcn.ser tnlx* tow’ards the end 
of the distillation. The hulk of the samples dealt 
with In comim’rcial w'ork contain from 0 to 30% 
of benzene, and the percentage can bo read upon 
the graph with an accuracy of 0-l%. Tn dealing 
with samples containing less than 50% of mono- 
chlorobenzene, a known weight of pure monochloro- 
benzene should lx* added to the mixture so as to 
bring the results within the limits of the graph, 
and a correction subsequently applied for this 
addition. Greater accuracy Is obtained by adopt- 
ing this course In the case of all samples contain- 
ing more than 80% of benzene. (See also Frank- 
land and others; this J., 1919, 153 t.)-~0. A. M. 
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Decomposition of acetylene, Hiipert. See ITa. 
Patents. 

Phthalic anhydndc: Process for the pun/ication of 
(rude . C. Conover, Pliiljidelphin, Pa., niwl 

H. D. Gibbs, San FniiicLseo, ('al. U.S. Pat. 

I, ;^1,388, 22.4.10. Appl., 20.(;.1S. 

The solution obtained by trealln;: enid^* piitballe 
anhydride witli a non-aqueous solvent above 20° (\ 
i.s filtered and treated with a siib.staiKv capable of 
adsorbing: colour; the temi^ralun* is then lowenal. 
whereby phthalic anhydride cr\.stMlliseH out. Tin* 
impurities are separated by ag:ain 'lowerln}? the 
tein|)erature and (he mother liquor is ust‘<l for (he 
treatment of more crude mat(‘rial.— L. A. C. 


Carhuzolc: Process of purifying . .7. M. Weiss, 

New York, Asslsnor (o The Parndt Co. U.S. 
Pat. 1,201, TIK), 22.4.11). Ai)pl., 25.10.1S. 

SuFFK’iFNT comH'iit rated sulphuric acid Is a<Med at 
the normal temiK^rature to mixtures containlnj^ 
carbazole to dissolve the carbazoU* and to sul- 
I)honale other wmimunds pres<mt ; the carb.azole is 
then pn'cipitated by the addition of water 

- L. A. C 


and prolongrtHl agitation with water, and npjKmred 
quite homogeneouB under the mlerost^ope. Tlu 
mercnirous chloride was In many oases greyish nftei 
the tn'ntment on account of the separation of mer 
cury. The coloured substainx^s, when dissolved ii 
acid, gave a solution similar to that obtained b.v 
dissolving the dyestuff itstdf In acid. The intensltj 
of coloration Is Inlluenmi by the slxe of the 
particles of the substaiu'c under treatment, tin 
duration of wntact, and (he elect rolytos present 
in solution Of the amount of dyestuff nbsorb(*d 
(which depends on the comvnt ration of the dye 
solution), a part was remov(‘d by washing With 
w.'iter. 'Pile ratio IndWiMui tlu' (piantlty of Acid 
Violet permanently al)sorlH‘d and that temporarily 
absorls'd by calcium caibonatc' under various con- 
<litlons u.as determined 'I'lie ratio was found to 
be at)proximat(‘l\ ctm.stant (0.2), ami may be con- 
sld(‘red as .a nu'asmx* of the fast -dyeing power. 
The (plant ity of dye tlxed is iiitiuenei'd by tin* end- 
concentration of the dy<>balb. 'Plie distribution 
(XK'tliclent becomes smaller ^^ilh liu'reasi' In c<m- 
centratlon of the ll(iuor, and the (‘xp(‘rlm(‘nlal 
results eorres])ond to tiiose calculated from tin* 
known adsorption foimula-~-S. S. 

P.\ll' NT, 


(JarhoUc acid [phenol]: Manufactuic of synthetic 

. F. (\)lx‘llls, Phlladeljdiia. Pa. U.S. Pat. 

1,301,000, 20.4 10. Aiqil., 0.2.17. 

PENZE.NEsri.Piio.Nic aci(l together witli siil|)huric 
acid is neutralised by means of a zinc compound 
with the prodiiclion of zinc sulpliate and zinc 
lK*nz(‘nesuIphomite; barium sul|)hide Is tin*!) add(*(l 
to the .solution, iirecipitjitlng barium sulphat(* and 
zinc sulphide. Tin* batium benzene.suli)ln>nate ri'- 
malnlng in solution Is us(*d for conversion into 
phenol.— L. A. G. 

Amines, Eng. Pat. 127,740. See XX. 


IV.-COLOURING MATTERS AND DYES. 

Dyestuffs; Adsorption of hy inorganic suh- 

stanecs. F. Feigl. Oesterr. (Oiem.-Zeit., 1010, 
22, 2t^-27, 42—44. 

E(jUAL quantities of the carbonates of calcium, 
barium, and strontium, sulpha t(*H of barium and 
lead, aluminium hydroxide, mercurous cliloride, 
sillc.a, felspar, kaolin, and blood charcoal w^ere 
treated with equal volume.s of solutions of the s;ime 
strength of dyestuffs coutainlng varying numb(*rR 
of atoms in the molecule. The carbonates showed 
no appreciable difference In the depth of colouring 
obtained with acid and basic dyes resiiectively, thus 
d(‘mon8tratiug their amphoteric character. Barium 
sulphate, which possesses great alisorptive power, 
was no more coloured than l(*ad sulphate or 
the carbonates. In most cases absorption of colour 
oc(‘urred only with those dyes forming colloidal 
solutions, i.c., those containing 44 or more atom.s 
in the molecule. Exceptions were Eosin and 
Erythrosin, due to the chlorine atoms contained 
in these dyestuffs, and Neutral Bed, Fust Red, 
and Ponceau, due to the transitional position which 
they occupy between dyes giving true and colloidal 
solutions. On the other band, some dyestuffs con- 
taining more than 44 atoms in the molecule showed 
very slight tinctorial power. These contain sulpho 
laroups, which, according to Blitz, decrease col- 
loidal character. The colours remaining in the 
substances, after washing with hot water, were 
fast to light, air, washing with alkali hydroxide, 


Pone acid. Eng Pat 12S,20.2. Sec XXII. 


I V. HBRES; TEXTILES; CELLULOSE; 
PAPER. 

1 ('otinn Jtniers: Making ciilulosc from — — . J. H. 

Wallace. PiiiM-r, Ann. Gonv. No., BdO, 23, 31 — 42. 

, In lh<* United Stati's, <‘(*llulose for nitration is 
j manufactured from a iniMun* of 75% of c'otton 
I lliiters and 25% of colt on st'od hull fibr(*s. The 
I mat«*rials an* bl(‘U(l«‘d In tlu* “ d(*vll duster” 
umchliu's, into wlilch the cotton la fed from the 
' bal(*-openIiig machlm's. From the diist(*rs It is 
blown over Into sloragi* bins <‘ach eaixible of bold- 
ing a eharg(‘ of (1.200 lb . suHicl(*nt for one digester 
of 1200 cub. ft. e))i)}icily For this quantity of 
eotton, 1300 lb. of eaustii* sodji is (‘infiloyed, <‘qulva- 
I l(*nt to 21% of the wi'lght of tin* eotton, the caustic 
s(Mla solution h(*lng mi.\(*d with some of the ” black 
; liquor ” from a pn'vlous elnirgc*. The total amount 
! of digestion Ibjuor Is about K2.2 cub. ft. and tills 
' Is heated to (lie boiling point biTore imsslng to the 
; digester. The dlgesl(*r Inis a perforated false 
I bottom and tin* elr(*ulnllon of the liquor Is 
! (‘H\‘eted !)y a eentrifugal pump through an external 
■ heater. The Ikpior Is circulated through the cotton 
I and the heater until It rt*ach(*R 100'^ G. oorresixmd- 
I Ing to n steam pre.ssure of 72 Ib. jier sq. In.; thus 
!*»no live steam Is admitted to the dlgesl(*r and the 
i eoncenlralion of th'* liquor Is not rf*(liic(‘d. When 
I the teTnp(*ralure of tin* cliarg)* lias n*Mched the 
I desired point, the eirciil.it ion Is stopped and the 
! (*harg(» Is )illow(*d to stand iiii(l(*r iirc.ssnn* for .a 
f given time. Aft(*rwards, Ilvt* stc'am is admltt(*d to 
I the digester, tin* pressure is rai.s(*d to 100 — 110 lb., 
i and the wholi* charge Is blown over into a diffuser. 

I The time of heating up Is about IJ lionr.s and the 
j time under pre.ssure about 2 hours. In the diffusers 
I (he hlaek liquor Is dnifned off and tlx; eotton is 
I W'nshed by downward displacement, first with weak 
) wnisbings from a jirevioiis cliargi* and then with 
I hot winter. The washed fibre is discharged 
j from the diffusers into a stuff-ehest Tk'Iow, where 
I It Is stirred and susfiended in water. Thence It 
I l.q pumpt'd to a washing engine where It Is further 
I washed and the excess of water Is removed. The 
I thickened charge is then transferred to a bleaching 
! engine holding about 7000 lb. of dry fibre, ana 
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bleached with about 2-5% of bleaching i)owder at 
a temi)erature of for about one hour. 

Finally, the pulp Jh aciflilied with about 30 lb. of 
sulphuric acid and waHlied in dralniTs with warm 
water. The waslied iibre is stirred with W'ater 
in a stuff-chest and punii)<*d over on to “ wet-end ” 
or rinsing rnacliines at a concent ration of about 
1% of libr(‘. Tile water is squeezed out and the 
fibre, after going through a picking machine, i.s 
delivered on an apron, S ft. wide and 00 ft. long, 
on whicii It Is dried by hot air from steam colls. 
Each dryer lias a cui>nc‘ity of 800 ib. of cotton i)er 
hour with steam at 75 ib. pressure. The “white 
water” is u.sed again for diluting the stuff and 
any excess is discharged through “ save-nlls.” The 
reeov(‘ry of soda from the black liquor is per- 
foriiH'd In the usual way, the use of lilack liiiuor 
in the digester eharge facilitating the recovery 
proe<‘Hs by maintaining the strength of the solu- 
tion. -J. F. R. 

Fir wood liijnin; Chanicul (‘on,stitution of . 

I*. Klason. Ark. Keml, Min , o. (leol., 1017, 6, 
21 pp. (’hem. Zeulr., 1010, 90, I., 02-03 
Tiik constitutional relalion.ship of the lignin 
of coniferous woo<i to coiiitVr>l alcoliol, 
110.C^llj(UClijj.( ’ll ; (’ll.Cll^Oll, Iia.s previou.sR 
been devidoiK'd by the author (this .1., 1808, b;p. 
The separation of the carl>ohyd rates from the siills 
of ligniiisulphoiilc acids in llie .siieiil sulphite liquors 
may be ellected by luvcipitatlon with calcium 
chloride aftm* lirst i>n'cipitating the sulphuric acid 
by barium chloride. U'he calcium ligninsuliihonate 
from Hr wood lias a (.‘ompositioii reiuvsented by the 
formula, 1 which may be exiuesscd 
as 1 mol. oL couileryl alcohol ^ mols. 

of hydroxycoulferyl alcoliol (t + l 
Cu mols. 11.^0. Ily the boiling point 
method the value of 010 was determined for the 
molecular welglit of the llgiiliisuliihonate, allow- 
ance iKdng madi* for the degree of dissociation; 
it is readily soluble in water and nearly insoluble 
in alcohol. Nnphthylaiiiine llgnlnsulphonale is 
obtained by treating the calcium salt with naphthyl- 
amine hy<ir(X‘hloride; it Isa yellowish sandy i>ovv(ier 
almost insoluble in water. After the preciidtatlon 
of the (‘aleliim or barium llgnlnsulphouate from 
the sulphite liquor, a further precipitate may be 
obtained with naphthylainine hydrochloride. This 
latter salt has the fonnul.a, and 

would eorn'spoud to a lignin of the formula, 
eoiitainlng 12 3% whereas the 

calcium salt eorresixmds to a lignin of the formula, 
^ 40 ^ 42 ^ 12 ’ coiilaiuliig 17% (MI^O. The original 
lignin might he n'gardrd ns being composed of 
(Hinal moleeuk's f>f l)oth. The molecule ai)parently 
contains a Ixuizene nucleus substituted In the 
1.3.4 positions. (^11 destructive distlllalion the 
lignin ylehled IH"},, of i»licn<>ls qqie author favours 
the hypothesis that the lignin of fir wwd consists 
of condensed forms of more or less methylated 
cinnamic aleoliols and allied nldelndes and neld.s, 
and the general t.vj)e of substituents shows a rela- 
tionship to prof oea technic acid, to which n'slns and 
tannins are also allied. It Is not Improbable that 
lignin may bt' pn^sent In the w(K)d in the form of 
a glucosldo, and it may In* l)uilt up from the 
pentoses.- .1. F. B. 

[Vnlcium hisulphitr.] Rcfjuirrtnrnts of a pood rook- 
in<j ncid. W. E. R. Raker. Paiw, Ann. Conv. 
No., 1919, 23, 1()4--17.S. 

In the analysis of bisulphite liquors the liquor 
should not, be violently stirred during titration or 
sulphur dioxide will escapt^: a gentle rotary motion 
is advisable. Winkler’s method. In w'hlch alkali- 
metric and lodlmetrlc titrations are performed on 


two separate portions of the bisulphite solution 
is preferable to Hohn’s method, in which the liquor 
Is first titrated with Iodine and then with alkali 
One draivback of Winkler’s method is the hydro- 
lysis of sodium sulphite in solution, whereby an 
alkaline reaction to phenolphthaleln is shown 
before the point of exact equivalence is reached. 
The amount of this error should he determined 
for the (luantitie.s and concentrations of the tests 
by titrating a solution of pure sulphurous acid and 
making the necessary correction In the alkali- 
metric titration of the bisulphite liquor. If this 
corriTtlon be made, Winkler’s mcdliod is the b(‘Ht, 
because a small error In the titre of the standard 
.solutions has a .smaller Influence on the results 
than In Hohii’s method. One of the principal r)Oiiits 
n'quirlng attention, whichever metlio^l be u.sed, is 
to obtain an accurate relationship between the 
standard loiliiie and the standard cau.stic soda; 
that Is, the two solutions should be standardlsecl 
against the same standard suhstanw.— J. p. R. 


[Wood pu/p;] Indirect cooking [of J by forced 

circutaiion. The Mortvrud system. Q. L. 
R(‘rger. Paper, Ann. Conv. No., 1919, 23, 104—114. 
So far ns technical quality is concerned the pulp 
dlgesUMl by the Mlt.schorlich proce.s8 with indirect 
.steam h(‘ating is always siii)erior to that produced 
by the rapid lUtter-Kellner process with live steam. 
On the other hand there an* certain difficulties 
and disadvanlage.s in tlic Mitscherlich process which 
re.strlct its use and increase the cost. The Mortenid 
.system of forced eirculalion and external healing 
has been designed to give a pulp of the Mit.scherlich 
character, whih* overcoming tlie principal objec- 
tions to the proce.ss of Indirect heating. Pow'er 
is requlr(*d to maintain a high-.sjx^ed circulation 
of the liquor through the lieater, and the latter 
requires repairs and upkeep. The* c'cndimsed water 
from the heater tulK‘s is taken by a pump to the 
lK)ller, thereby increasing the ellieicmey of the Imat- 
ing surface. Tlie vt‘rtical heater is designed to 
bring the liquor uj) to its full temi)eralure in 
41 hours. It is furnisiied with bronze or copf)er 
pil)es, th(‘ other ))arts being constructed of steel, 
l(*ad-lined. I'lie upp('r end of the ohamt)er has a 
steam and condensed water chamber and the lower 
end is tapered to form a trap for detached scale. 
The circulating pump Is eonslructed of bronze or 
lead and requires 8—15 h.p., running at 800--2tM)0 
nws. per min. The eondeiised water laimi) receives 
the water from six or more heaters and forces It 
hack into the hollers against the steam pressure; 
It takes 10—15 h.p. and runs at 1100—3000 revs, 
per min. Under certain eireumslane(‘.s an Internal 
eireulating pump is fitted to the lining of the 
digester for u.se when the heater i.s not r(‘qulre<l. 
q^'lie quantity of fresh acid charged is only 70% of 
that required by other systems; the balance is 
made up by the transfusion of siK*nt liquor from 
a dig^^‘ste^ which i.s nearly ready to blow off. The 
eompositlon of the fn*.‘sh ” acid ” for an easy bleach- 
ing pulp Is: total SO,, 4 5%; free SO^, 3*0%; and 
combined SO,. 0'9%. The transfusioir stage Is an 
imi>ortant feature of the Morterud process : besides 
saving time in heating up the new digester, it 
provides gas-space in the digester from which the 
liqnor is being taken, and the evolution of gas 
w'hich (X*curs opens up the fibre bundles and makes 
the fibres more neeessible. Time is also saved by 
the avoidance of the “ rest ” r)eriods during the 
process of heating np, as the artificial circula- 
tion ensures uniformity from start to finish: the 
relieving of the liquor during this stage is also 
unnecessary, so that a weaker Initial liqnor may 
be used. After the maximum temperature has been 
reached {viz, 140® C. in Europe or 166® C. In 
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America) the ateam Is shut off aud the liquor is 
circulated until a test shows that digestion is 
eomidete; gassing off is then effwted in graduated 
stages. The precipitation of calcium sulphite in 
the Morterud process is i)articularly small, slntv . 
free S(X is not relieved until the digestion is prac- i 
ticaily tinished. Further, in the reeovt‘ry of aieoliol ' 
or other by-products, a gi-eat advantage of the | 
process lies in the fact that the sinuit liquor I 
tains 50% more dissolved matter than in the Ititter- ■ 
Kellner pnKvss; iiiderHl the iH'nvntage of sugar 
has been rai.s(Mi from 2-2 uj) to 4-"J. F. it. 


IPaper-sizin!; ;] The best furni,she,s of losin and alum 

[in J. r. d(‘ C. Itray. Techn. Assoi*. I’ulp and 

Paix>r Ind., New York, Feb. 0 and 7, ItUS, 

Results in lh(‘ jiaiKU’ mill demonstrated the economy 
of employing a size with a high i»ro]»ortion of fnv 
rosin. Fquivaleut sizing results vv(‘re obtaliusl ^\ith 
2 parts of rosin in the form of a size coniaining 
40% of its rosin in the free state, as compared with 
5 parts of rosin with a size containing 20% of free 
rosin. The economy of alum was corresiKindingly 
ill favour of the size with a high content of free 
rosin. Free rosin apiK^ars to be the active sizing 
agent, provided it b(‘ maintained in the proinu* con- 
dition of colloidal emulsion; rosin spots are aioided 
by using the size in a suitably diluted form. An 
excess of size lias a bad effei't on the colour of tin* 
paper, tends to clog th(‘ machine wire aud makes 
the paiH^r harsh with poor folding (itialllies. I’mhT 
comparable conditions, the inii-resistance of th(‘ 
paiier increases with tin* (|uantiiy of sizt‘ used, up 
to a maximum point wdilch, in the experiments 
cited, corresponded to alxiut 5 5% of rosin. The 
consumption of alum is determliK'd by tin* recpiire- 
menls of tin* pulp and tin* jilkali in the size, in a 
series of trials undi*r comparative conditions with 
detinltt! jiroportlons of size, the (‘ffect of the iddi- 
tion of increasing (piantities of alum was deter- 
mined. In every case, d(*iM.*nding on the projiortion 
of size used, the Ink-resl.slance of the paiH*r In- 
creased up to a maximum point when the (juanllt.x 
of alum was increased, but after this iK>int, at 
which the requirements of the imlp and sizt* were 
satlstied, further increase in the quantity of alum 
had no intluence on the ink-reslstan<‘e of the i)ap<*r. 

-.1. F. n. 

Paper; Reaenrch work on the nizuuj of . F. (1. 

(dark and A. G. Durgin. Techn. A.ssoc. Ihilp and 
Paper ind., New York, Feb. 0 and 7, PJIH, 
4H~54. 

In th(! valuation of rosin, for the d(*termInation of 
Its saponilication value, it is advlsabh* to take only 
0-5 grm. of the rosin and boll for 2 hours with 25c.c. 
of N/2 alcoholic sodium hydroxide*. A sample of 
“G” rosin showed: saponilication value, 180*5; 
acid value, 150it; (*ster value, 2,'IH; ash, 015%. On 
boiling this rosin with the exact equivalent of soda 
ash, a neutral size was obtained showing on tuialy- 
sis: total rosin, 412%; free rosin, 010%; combined 
rosin, 4 02%; total solids, 4-50%. Ry using smaller 
proportions of soda ash, other siz<* solutions were 
prepared containing resixictively 25% and 50% of 
the total rosin in the free state, these solutions 
being then suitably diluted without the formation 
of clots. Sheets were i)roduced from a standard 
paper stock by stirring up the unsized pajKT with 
water by means of a hlgh-s[)ee<l proi)Gller until 
separation of the fibres was complete, adding the 
desired proportions of rosin size and alum, stirring 
thoroughly after each addition, and i:)ouring the 
sized pulp on to a circular suction mould. The 
sheets were made to represent three different 
weights, with the three different rosin sizes, fixed 
with three different proportions of alum, and sized 


with Increasing proportions of roaln from 06 to 
80% on the weight of the iwii^er, the alum in each 
case* being adjustwl to show the effei'la of InsiilH- 
cient quantity, correct quantity, and ext't'ss. The 
sheets in (*ach cast* wen* divided Into two st'ts, one 
lH*lng dried at a low lem|H*rature and Uu* other at 
the tenqH*rature of the paix*r machine cylinders. 
Analyses were made to determine the |H‘r(*t*ut age 
of rosin retainetl in the sheets and i)asslnK through 
with the waters, the results t)f which are not yet 
complett* 'riie scheme for the further examination 
j of the pap<*rs coiiij)rises the detennluntion of the 
I water rt‘slstan(*t* of the slu*t*ts l)y a inmllficallon of 
I Okell’s electrical method, which consists In mensur- 
j lug the conduct l\ it y of an electrolyte. Details of a 
propo.sed research by the F.S. lUireau of Standanls 
on the sizing of slu't'ts of standard paiM*r with the 
three different rosin sizes under varli'd conditions 
I are gi\en -.1. F U. 


Waste, sulphite liquor; Alcohol from - , V. K. 

Krieble. Pai)i*r, .\nn. Gonv. No , IDIU, 23, 155 1(12. 

Tjie total reducing sugars in sulphite waste ll^iuors 
may l)e estimated wltii sufficient act‘nracy by neu- 
tralising tin* liiiuor and titrating it directly into 
Fehllng’s solution, using f(*rrons tbloc>anate as In- 
dlcat»>r. The ratio of nomsngar reducing substances 
to sugars ai^pears to be (‘onstant, and if the total 
values Ih* reduced by Iff'!,',, the results agr(K) with 
tho.se obtain(‘d t)y l.solatlng the sugars by means 
of alcohol. 54n* } leld of alcohol by fermentation 
corresponds to 41)'% »>f the (luantity of sugar con- 
sunu‘d. A niiuilM.*!’ of waste liquors from (''anadlan 
pulp mills ha\e D'cn <‘xa mined, and the general 
results wen* in accordjinci* with data recorded for 
liquors from I0uroiM*an mills. Making allowance 
for thost! li(iuors whi(‘h wen* obviously dilute, or 
which had lK*<‘n subject to high temi)eralun*H capable 
of destroying tin* sugais, it may lx* concluded that 
typical Ganndian liquors contain 20—21)% of sugars, 
whlcli compares f.avourably with Kur()iH*an liquors. 
The proportion of f<*rmentabl(‘ sugars varied from 
<‘d-2 to 75'% of the total. 'Pin* yl(‘l<l of alcohol ranged 
from 0S2 to 1 25'% l)y vol., and in practice fully 
1% should Im* ol)t:ilnable. Tin* Ganadlan liquors 
are m(‘t with in two Khari)Iy d(‘fined classes, one 
with about 20% of tin* total organic matter in the 
form of reducing sugars and the otln*r with 28%. 
'Phis difference apin-ars tf) is* due to the destruction 
of reducing sugars in the course of the digestion. 
Ry det<‘rmlnlng tin* ratio of sugars to total organic 
matter at different, ]H*rlods of the digestion, it was 
establlsln*d that in tin* (‘arly stages polysaccharides 
are disHolv(‘<l and th(*n hydrolysed, since the ratio 
of sugars to dissolved «)rganic matter incrcaseH 
lx*tween the (Uh and 8th hours; monmver in this 
period of the digestion 50%, of the total sugar is 
produml. The production of sugar then g(>(*R on 
at a decreasing rah*, but d(*st ruction of sugar takes 
place simultaneously, so that aft(*r the tenth hour, 
if the teinix* ratlin* (*xc(‘eds 14.5*^ (b, the rate of de- 
struction may exce(*d that of the i>nnlucflon, and 
the total yield of sugar will lx* materially de- 
cr'eased. The f(‘rmen table sugars are tin? first to 
Is* destroyed. — J. F. R. 

Percarhonate, washinp poivders. Ktlhl. See XII. 

Enzymic studies on cellulose deyradation products. 
Pringshelm and Von Markatz. See XVIII. 

Nitrocellulose. Schwarz. See XXII. 

Nitrating wood cellulose. Wells and Edwardes. 
See XXII. 


Nitrocellulose from wood pulps. Baker. See XXII. 
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Patents. 


Paper-makififf machine. C. E. Pofjo, Springfield, 
Mass., Assignor to (iroat Nortliern Pai)er Co , 
Mllllnoekot. Me. T.S. Pat. Vm,!K)3, 

Appl„ fi..S.17. 


A sf’KAi'EU Made is /irrangod to uiovo in foiitiict 
witii tlu* siir/aco of I ho ui>f)(‘r pr(*ss roll of the 
jiafK’r rnaclilfK' at a point biwond the pinch of the 
rolls and Indow a horizordal plane passing through 
the axis of the nr»p<‘r pn'SS roll. The blade is pro- 
vhhMl with a eonibined Journal and operating rod 
snpfiorted bv a bearing to rn'rrult the semper blade 
to be moved Info or out of eonlaet with the press 
roll, wlnu-eby tlie blade may be engaged with the 
Iatl<‘r to detach a leading strip of the w'ct paiMT web 
from the iipt)(‘r pn‘ss roll and dtdlect it so that it 
will movt‘ by gravity and Its own inoinentnm on to 
and with the felt.— J. F. It. 


Felt and proce.Hs of inalF\n(j the .name. K. P. Perry, 
IJpfK'r Montclair, N .T., Assignor to The Itarndt 
Co. Ti.s. Pat. i,:]or),404, Appi., 12.4.17. 

Kenewed 20.11.18 

A DETEriMiNED quantity of a fusible waterproofing 
nmterlal in the form of filaments Is added to paper 
pulp, the ini.xture Is formed Into a layer to produce 
a sheet of paiKT, and the sluMd is saturatisl with 
molten bituminous material.— .1. It. 


lii/uois such as those, from irool seourinf/ 
and the like; Treatment of . W. P. Thomp- 

son, Liv(‘rpool. From F. F. PrahTWood and 
R. F. IHston, .Taniestown, N.Y., TLS..\. Eng. 
Pat. 128,7;{0, 20.0.18. (Appl. 10,513/1^^.) 

,Ske U.S. Pat. 1,277,784 of 1918; this J., 1018, 087 a. 

Viscose; Froeesses for the production of articles 

from . It. Rorzvkowski, Cleveland, Ohio, 

U.S.A. Eng. Pat. Il(),2fi8, 15.4.18. (Appl. (ISKI/IS.) 
Int. Conv., 29., 5.1 7. 

She II. S. Pat. 1,200,508 of 1018; this J., 1918, 297a. 

Paper making machines; Fourdrinier ■ — S. 
Milne, Edinburgh. Eng. I’at. 128,425, 4.7.18. 
(Appl. 10,985/18.) 

See U.S. Pat. 1,303, 49:5 of 1919; this .1., 1919, 5.31 a. 

Paper; ^yaterproof . K. Konagal, Tok\o. U.S. 

Pat. 1,:;07,405, 24.0.19. Appl., 8.11.18. 

See Eng. Pal. 124,r»89 of 1918; this J., 1919, 357 a. 

i^eparatinp solids. Eng. Pat. 1 ‘28, 1 44. Sec T. 

DrpUu; and conditionina machine. U.S. Pat. 
1,304,045. S(C I. 

Adhesives. Ger. Pat. 311.5.57. See XVIU 


VI.-BLEACHING; DYEING; PRINTING; 
HNISHING. 

Ahsorption of dyestuffs. Felgl. Sec IV. 


Vn.-ACIDS ; ALKAUS ; SALTS ; NON- 
METALUC ELEMENTS. 

Sulphiir-hurner gases; Analysis of . F. M. 

Williams TiH*hn. Assoc. Pulp and Paper Ind., 
New York, Feb. 0 and 7, 1018, 20—27. 

For the control of the gases from sulphur burners, 
better results ai'e obtained by the direct analysis 
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of a measured volume of the gas than by aspirating 
a current of the gas through a series of absorption 
vessels containing iodine solution. Apparatus of 
the Orsat type is most convenient for the puri)ose, 
and a slightly modified form, in which the fragile 
U-tube or goose-neck reagent vessels are replaced 
by straight f)li)otte8 inverted in cylindrical con- 
tainers is described. The author employs an ap- 
paratus with three vessels, which can be used 
either for sulphur-burn(‘r gas(‘S or for flue gases. In 
Ihe ease of sulphur- burner gases the sulphur 
dioxide is ubsorlnid by caustic potash solution, and 
Ihe result may be verified by a determination of 
tlie oxygen in the residue. With ibis method of 
of)eratiou it Is easy to confirm the fact that the 
ab.soi’iJtion of the sulphur dioxide is complete, thus 
avoiding a soiirc(‘ of uncertainty which always 
attends tlie use of the aspiration method. The 
I Imrner gases should show 17—18% of siilpbiir 
I dioxide in luaetieal working: Ihe production of a 
j richer gas is usually aeeompanled by volatillsatiou 
: of sulphur.— J. F. R. 


I Ammonia; Formation of hy means of an elec- 

tric are. Infiuenee of diminishing the pressure. 

I E. Rriiier and A. Baerfiiss. J. Chlm. Phys., 

I 1919, 17, 71—140. 

Ammoniv lias In'cn synila^sised i)y submitting a mix- 
tun* of nitrogt'n and hydrogen to an eleclric are 
under various conditions. At sufficiently low pres- 
sures (150 min, and below) I lie arc assumes the 
form of a luminous shoalh wiiicli surrounds tlie 
eleelrodes and becomes long(‘r the lower the 
pressuiM' and tlie gn‘ater the current intensity. This 
sheatli plays an important part in the synthesis 
of ammonia. At pressures of the order COO — 700 
mm., an increase* In \hc arc current eflocts an in- 
crease in the* “energy yield” (grins. NH, form(‘d 
per kllowatt-honr) which is due to the lowering of 
the tension; at pressures of 100 mm., with tlio 
tlieorelleal mixture of gns(*s, there Is an increase 
in the “ energy yield,” which is mainly attributable* 
to the leiwering of the ti'nsion. At this pressure 
and with plallnuiii elevtrodos an iimreaso in tlic 
l>ereentage of nitrogen le'aeis to an Increased yield 
(grins. NIT, p(*r ami)6re-hoiir) of about 200% for 
the optimum mixture eef 5 ve^ls. of nltrogem and 
1 ved. of hydreigen. Electrodes of the metals of 
the platinum group give the liest results, platlimin 
itself being the most efficient; those metals are 
folleiweel by lungslen and copix'r. Iron and nickel 
are x’ery inueh less effective and for these Rie 
optimum yield Is obtainable from the thooretionl 
mixture at all pressures. The presences of moisture 
does not appear to affect the synthesis, whilst the 
]»resence of small quantities of oxygen under 
certain elrcumstances acts favourably. At rodiKXMl 
pressures the influence of the current intensity 
I hiipears to Ik* coimecled wltli the terniM*rature pro- 
! duced at the electrode's; for a given diameter of 
i the electrode tliore is an optimum yield for a 
} definite current intensity. For currents up to 
' 0020 amp., cooling of Ihe ri'gion eontalning the are 
; do(*s not increase the yield. At low pressures the 
yield of ammonia per ampere-hour is almost In- 
dependent of the distance between the electrodes, 
consequently sinc<* this space can only play a 
secondary part In the reaction, It Is advisable to 
reduce it as much as possible. There is no appre- 
ciable formation of ammonia when nitrogen and 
hydrogen, which have been submitted to the arc, 
are allowed to mix. The authors suggest that 
ammonia is formed in the rtdatively cool regions^ 
wdilcb are near the luminous sheath, the elements 
having been previously activated by contact with 
the electrodes. The activation consists In the 
thermal dissociation of the molecules into atoms 
at the high temperature and Is favoured by a 
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dlmlnuMon of the pressure. The active nltrojcen 
described by Strutt does not api>ear to take any 
part in the synthesis.— J. F. S. 


Nitrogen and a?nvionia; Determination of us 

ammonium chloride. A. Vllllers. Hull. Soc. 
rhim., 11)11), 28, 335-337. (Set' this J., IIHS, 
501 A.) 

Fuutiikr evidence is given showing that the lo.^s 
in weight of uminoiiium chloride wluui heale(i in 
a narrow-necked conical tlask for four da.\s at 
105° C. is ])racti<*ally negligible.- W. G. 

<Jhl(oinc-causiic soda plant at IJdgrwood Atsrnal; 
(iove}nmcnt - S. M. (Jreen. Gheiii. 
and Met. Eng., 1010, 21, 17—31. 

The installation is the large.st chlorine inanufa<*- 
turing plant in the world, having a capacity of 
100 ton.s i»er 31 hours and consisting of two sets 
of 1770 Nelson lOOO-anip. ele<*i rol\ tic lOilorine- 
eauslie sfala cell units. 'I'he eh'clrie.'il {K>wer .snj>i>lv 
is 20,000 kw. at 00,000 volts, alunit 11,(K)0 kw. IwOng 
n‘(iulred to oiH'rate the cells. ^J'he g<‘iu*ral arrange- 
ment of the idunt is shown in a plan. 'I'he salt 
storing and treating building contains 7 tanks for 
salt of 4000 tons eai)aeily each. Water llowing up- 
wanls through the salt is punuK'd into 31 treating 
tanks of 73,000 gallons each. An (Oghth tank is 
n'M'i’ved for soda ash, which is <li.ss<dv(*<l and 
puinp«‘d Into tlu' treating taidis. The tre;it<‘d brine 
is iHiiniK'd into 4 tanks wlauvin it is luuitrall.st'd 
with liydjVM'hlorie acid, anil thi'ii deli\er(*d to a 
constant-level lank wlnaice it liinvs by giavity to 
the ei'Ils. 'Then' ar<‘ tw'o cell buildings partitioned 
into 1 M'ctions, each complete in Itself. Tin* piping 
used Is of stonew’ari' and tlu' drying apparatus Is a 
stoneware tower with a Inigi*^ numlMU* of plates. 
The chloiine is (hdivi'recl to largi* n'celvlng tanks 
I'oniu'cleil by sti'id {dix' mains to tlu' <*hemi<‘al jdant. 
’The Nei.son elect rolvtl(‘ cell Is titled wdth an auto- 
matic ItH'ding (h*vire to jiri'servc' a constant liipior 
level in the cathode ilepartinent . The outllow from 
the cells is cairied by gravity to the weak laustic 
storage tanks. The (‘va|)orators ari' Inuilt'd by ex- 
haust steam fi'orn sti'iim turbines, ’riu' evaporator 
equipment consi.sts (»f two sets of six lOS In. double 
I'flect evaporators, I'ach .sid iMung conm'cted to oiii' 
large conden.ser. The concent ralial caustii* liquor 
is stored in 4 steel tanks of capacity 7l).(KK) gallons 
each. The .30 caustic fusion pots are arrangial in 
two row’s. Tlie fusi'd c.austic is chargi'd into drums 
by ci'utrifugal iiumps.— T. II. Hu. 


sulphate copper sulphate sulphuric a<ad 

v'ater; JJqudihrium in the suslein II. W. 

Footi'. .T. Ind. Eng. (’hem , lOltl, 11, 031)- 0.31. 
Tue changes w’liich take place on adding Increasing 
quantities of sulphuric acid to the system, sodium 
sulphate— coprer sulphate- waiter, h.ave la*en 

studied by di'termining the solubility of univariant 
systems at detiidte tmiiperatun's .and connecting 
the points on the curves by straight lines to show 
the composition of corresjamding divariant svs- 
teins. In the case of the system— Na^SO^ - 
II^O— the results agri'ed with lluxse ^^f 
D’Ans (this .T., HH)0, .5.34), but no indication w.as 
obtained of the hydrate, Na,H(SO,).„H/), whi<h 
D’Aus found to Ix' occasionally formed. The solu- 
bility relation.ships are more slnqile at 12° C. than 
at 25° C., for at the former tc'iniierature anhydrous 
«alt is not stable under' any conditions, and tin’, 
decahydrate e.xists in equilibrium with the wilt 
Na,H(SG^)^ at the univariant point (see also 
Pascal, this .T., 1917, 594). In the system, copiKU- 
sulphate— sulphuric acid— water— the soild phases 
Were CuS0^,6H,0, CuS0,,5n,0 with CuSO^,3H,0, 


aud CuS0^,3H,0 with CuSO^,lI,0. In the sys- 
tem, sodium sulphate— copiier siilphaU*— sulidiurh' 
acid— water, the fwints corivsi>ondiug to the 
univariant iK)lnts in the ternary mixture were ob- 
taiinHl by adding an excess of the third solid iu'(*es- 
: sjiry. The double siilt, Naj80^,CuSO^,311^0, 

: was the' only one i)i\>dueed under a \vhh‘ 
range of conditions, and formed one of tin* solid 
pim.ses In every univarlnnl system (‘ontalnlng the 
four eomiMuieiils. The tllagrammatic represi*ufa- 
thui of tin* re.sults showxs the great instability of 
tlie hydrogjui sulphativs of sodium in the preW'iieo 
of eopiHU’ sulphate in solution, which rajddly coii- 
M'l'ts them into llic double coiiiM'r-sodium sulphate. 
The dltlleulty evpmh'iicial In using idtiv cake to 
rcplac<* .sulpliurl<“ acid for pickling coi>iH'r alloys is 
pndiably due to this sllglit solubility of copiH*r 
sulpliatc, ami the nsultlng ju’i’cipltatlon of the 
ilouble .salt. ’Phis India viour siiggi'sls a practical 
iiK'lliod of lu-cvculiug the accumulation of coiipcr 
sulpliatc in .solution or of nmioviug it fiom a solu- 
tion. (Sci* al.so .1, ('licm. SiK*,, Sept., IStlD.) 

(’. A. M 

tSulphatis: Dclcnninahon of - as barium sul- 
phate. 1. M. Koltliolf ami 10. 11. Yogcleiizaug. 
/. anal, ( licm,, 11)10, 68, I!) IIO. 

'riiE aiitlior revU'W’s tin* sourci's of error In Un* 
<l(‘tcrminatioii ol siiipliati’s as barium suJphatc, and 
ooncludcs that it is not i»o.s.sil)ic (o i)rcs(‘rihi* a 
general iiictlnMl f(»r tla* (l('lcrmljial Ion of sulphate 
ill any or (‘M'ly solution. W. 15 S. 

Suljdiutous acid; lied uil ion of bg hgtlrogvn 

sulphide in u<iUious solid ion. E. Ihdu/.e. J. 
pralvt. (’hem., I'.IID, 99, 100— J7S. 

’J’liK n'aclioii liclwccn sulphur dioxidi' and liydro- 
gmi snlphidi* in mpicous solution in abscnci* of air 
lias bis’ii studied quantitatively. When the rcact- 
I lug gas(‘s an' In the pro|K)rlioii 3II^S ; SO,^. tin* ilnal 
i condition is rcpn'scnlcd ity ilic (‘qiialloii, 3lI.^S-f SO^ 
3S 1311,0, but till' reaction only conics to com- 
pletion after many moiitiis. 3')n' iirimary reaction 
Is supi»o.sc<i to Im‘ a rcvci’sllik' one, 

1 H^SO. siilplioxylic acid, ll^SO^, then 

Inti'racts witli a liirllu'r molecule of iiydrogc*!! sul- 
phide, 11 ,S’^3H^S(). Tin* eomiKHind, 1I.^S0, 

is conKid<‘n*<l to lx* of the h.\drog(‘n pi'roxlde typo 
and to deeoin[M).se Into fns* suljihm* and water. 
Win'll sulidnir dioxide Is In exei'SH, l(‘ss sulpluir 
Is foriiK’d and a gn'ater projxntion of polythionic 
acids. Only tetra- and iienta-thlonlc acids are 
foriiusl in ap]>n‘ciable quant itU’s, tin* fornn*!* pro- 
ilominatlng when a large excess of sulphur dloxhk* 
is present. As ink'rmediatc lU’odncfs liydrosul- 
phurous ami thiosulphurie acids are probably 
I formeil. The revi'i’slbk* reactions involved are 
lU’obably : 

I n,«o^TSo ii.so+ii^so;;^ 

; ‘n,.S.O, f II,.0; 

(Sec also J. (’hem. So('., 1919, 11., .3.31.')-E. II. U. 

I Dissitciation of carbonate, rocks; Apparatus for 
! studyina the - - . G. A. Hole. J. Ami'r. Gi*ruin. 
Soe., 1919, 2, 410 -417. 

Aiunn’ 01—4)5 grm. of tlie sample Is h(‘ate<l in a 
sillea tiiU* fitted with a siile delivery tulx* hsuding 
; to a pneuinafle trough and gas buretti*. The lulx* 
j Is heated in an (‘leetrlc furnace, the temperature 
of the sample being measured by a tbermocouple 
i Inside the silica tulx*. The volume of gas evolved 
I (after allowing for the expansion of the air In the 
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Cltigiwt30» 1919. 


mi 


apparatuR) Is observed. The apparatus 

used to determine the terai>erature 

at atmospheric pressure; the rate of 

the proiM)rtlon of carlsm dioxide as8(X*lated with 

lime and majfnesia respectively in 

control calcination iinwesses. (See nlso^J. ( hem. 

8oc., 1011), ii , :i20.)- A. B. 


to the substance In a test tube, and the liquid 
covered with a layer of butter fat. The tube Is 
immersed upright In water at 80°— 95°C. for 3 
hours and Is then cleaned and examined. Etch- 
ing ” due to the action of hydrofluoric acid Is not 
affected by siiccf'sslve treatment with ether, boiling 
alcohol, and boiling hydrochloric acid, and rubbing 
with a piece of wood.— C. A. M. 


Iodides; Tifuitian of — 
meufturetneritH. I. M, 
blad, 1010, 16, 02^-020. 


hy means of conductivity 
Kolthoff. Chem. Week- 


louiDK is coirii»lelcly oxidised to iodine by means 
of Iwlale in acid solution, according to the equa- 
tion ; .nr + 10/+()ll -3II 0-^31,. If the lodide- 
IfHlate iidxture is I it rated with hydrochloric acid, 
and the conductivity determined after each addi- 
tion of acid, an approximately constant value is 
obtaimal until the oxidation is complete, when a 
rapid incnaise in the conductivity Is observed. The 
4 * 11(1 i)oint, Is shartily shown graphically by plotting 
conductivity against volume of acid added. Iodide 
may be accurately tllral(‘d in (his way even in 
pres(.‘nct‘ of lnrg(‘ (*xeess (d bromide, as tlie analo 
gous oxidation of liromhb' re<]ulres gnx-iter^ acid 
concentration and hlgiim* (emi>erature. -W. S. M. 


Perchlorates; Determination of • — alone, oi in 
the presence of ehtoiates and ehlotides. ,1. G. 
Williams. Chem. News, 1911), 119, S. 

In fairly comxmt rated hot solution, titanium tri- 
chloride reduces perchlorates but not cldorates. A 
weighed quantity of the chlorate (about 01 grm.) 
is dls.solved in ir» c.c. of water, 10 c.c. of 15% 
titanium trichloride solution and 10 <*.c. of 5% 
sulphuric acid are added, the mixture Is boiled, 
cooled, and the excess of titanium trichloride 
titrated with ferric sulphate s(dution. The 
(Itanium trichloride solution is standardised 
against pure ammonium iK^rsulphate.— W. P. S. 


Iodine; Recovery of from residues. F. 

Arndt. Ber., 1919, 62, 1131—1134. 

Thk residues are placed in a large flask provided 
with a rubber stopper which carries a tube reaching 
nearly to the bottom of the liquid. The other end 
of th(‘ tube is connected through a reversed wash- 
botth? to a source of oxygen. The residues (which 
should not more than half fill the flask) are acidi- 
lied with sulphuric acid, and oxygen is passed Into 
th<‘ flask. A small amount of nitrite solution is 
added, the flask is securely corked, and passage 
of th(‘ oxygmi is contlniK'd into the well-shaken 
llcpild. (\)mplctlon of the action is Indicated by 
cessation of the oxygen absorption, when a small 
further quantity of the nitrite should be added to 
ensure that all the iodine has s4‘T>arat('d, The 
crude iodine is purified by distillation with steam, 
the vapours lielng passed directly into a large 
Krlenm<\V(‘r flask which is cook'd by water and 
w’hich is also provided with a long upright tubi* to 
scrv(‘ as air-condenser. The iodine whi(*h is thus 
obtained retains water with considerable 
obstinacy and is most easily dried by w.i ruling it 
on the steam-bath in a covered porcelain dish; 
the cover is fn'quently remov(?d and the deposit 
of moisture and io<Hno is scrafied off. As 
soon as the sublimate appears perfectly dry, the 
main portion may safely be regarded as dry also. 
The iodine so obtained la pure, Tf the original 
solution is free from organic matter of high mole- 
cular weight, such as starch, the distillation with 
steam may be omitted.— II. W. 


Sodium thiosulphate; Action of on hypo- 

chlorites. F. r)l(5nert Jind F. Wandenbulcke. 
(3oraptes rend., 1919, 169, 29—30. 

In dilute aqueous solutions tlu' ix'uctlon between 
sodium thiosulphate and sodium hypochlorite is : 
5Na0Cl-f3Na,S20,-|-5H./) = 
2Naj«0^-fNa3S/),-f5NaCI-t-5]l3O. 

In the preseiKX' of acids, however, or <‘v<‘n In the 
presence of sodium bicarbonate, much less sodium 
thiosulphate is n'(iulred, the reaction In'ing rei^re- 
Rcnted by 

Na*S..O,-f4Cl,-|-5H 0:zr2NalISO^+snGl. 

- W. G. 


Hydrogen peroxide; Estimation and conservation 

of . T. M. Kolthoff. Pharm. We('kblad, 

1919, 66, 949-959. 

In the estimation of hydrog(*n [n'roxlde iodometrl- 
cally, tb(‘ solution may be titrab'd directly, after 
the addition of acid and {lotassium iodide, if a few 
drops of N/l ammonium molybdate solution are 
ndd(‘d ns a catalyst. To f*onserv^e peroxide solu- 
tions the addition of 75 — 100 mgrnis. of acN'tanillde, 
Ix'nzoic acid, or salicylic acid i)er litre is n'com- 
imuided. Ttu' solution should react acid to dimethyl 
yellow and should ix^ kei)t in brown bottles. 

~ W. S. M. 


Manganese salts; Sensitive reaction of . II. 

Caron and I). I{a(niet, Ann Cldm. Analyt., 1919, 
i, 174. 

Ten c.c. of the nuingaiK'se solution is tn'att'd suc- 
ct'sslvoly with 2 c.c. of satunited i)otassiuni oxalat<' 
solution, 1 c.c. of acetic aedd, and a f('w drops of 
potnssium hyp(X*hIorite solution. A red coloration 
develops if as little as 0 05 mgrm. of manganese is 
I>reaent. Iron salts must not b(' presc'ut, but zinc 
salts do not interfere if sufficient oxalate Is added 
to redlssolve the zinc oxalate and the mixture is 
then rendered distinctly acid with acetic acid. 

— W. P. S. 


Fluorides; Modified “ etching ” test for . W. 

Partridge. Analyst. 1919, M, 234—235. 

The following modification of the “etching” test 
will detect 001 grm. of sodium fluoride. Two or 
3 c.c. of 26 (by vol.) % of sulphuric acid la added 


Phosgene; Preparation of hy means of carhon 

tetrachloride and oleum or ordinary sulphuric 
acid. V. Grlgnard and E. Urbaln. (\)mpte8 
rend., 1919, 169, 17—20. 

(\\nnoN tctraehlorhh' reacts wdth sulphuric an- 
hydride, 2SO^-frGl^^G()('l^+S,0,(d , and with 
PKosiilphuric acid, 

2SO,lIC.’l. Thus om* molecule of sulphur trioxide 
ill the anhydrous state gives 49 5 grins, of carbonyl 
chloride; as (50% oleum it gives 7()’4 grins., and as 
45% oleum 99*0 gnus. With ordinary sulphuric 
acid in the presence of infusorial eartli as a cata- 
lyst, the reaction is 2II^SO,-f 3CCl,=3COGl2-f 
4IICI-f The reaction commences at 80° (k 

but towuirds the end the temix'rature must be 
raised to 135°— 140° C. Using pure carbon tetra- 
chloride the yield Is 93—9(5%. At the higher tem- 
Iierature a slight secondary reaction occurs, 
S,0,Cl.,-t-CCl,=:C0Cl2+2S0,Cl,. By this latter 
method an impure carbonyl chloride is obtained, 
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mixed with hydrogen chloride, but if the Issuing 
gases are passed into carbon tetrachloride the 
carbonyl chloride dissolves whilst the hydrogen 
chloride is only sparingly soluble. Finally, by 
boiling, the carbonyl chloride Is obtalnetl, contain- 
ing not more than 10% of hydrogen chloride. 

-W. G. 


Carbon tetrachloride; Action of concent rated sul- 
phuric atnd on . C. Maiigiiln and L. ,7. 

Simon. Compte.s rend., 1910, 169, :.M— ,‘U>. 
preceding abstract.) 

Oahbonyl chloride may In* prt^pared by the lnt«‘r- 
nctlon of sulphuric acid and carbon tetrachloride 
at about 150^0. 

cci,-fn^so^..so3HCHrooi^+iiGi. 

If a slightly acpieous acid is use<l th<‘ water pn‘St‘nt 
is decompose<l by the ehlorosulphoiiie aci<l lirsi 
formed, giving sulphuric add jind hydrogtui 
chloride. IdmGly the chlorosulphonic acl<l its<‘lf 
reacts with carlK)n tetrachloride, 

(X"l^-f 2 S 03 H(d-S 20 ^( 1.4 diliri 
The carbonyl chloride may k' purifie<l by .solution 
In carbon tetrachloride and subseqiKmt distillation. 

W. G. 


Colloids. Schryver and Si)eer. .SVc I. 

Calcium, bisulphite solution. Halo'r. See V. 

Silver and halopens. Kggert and Zlitfel. See 
XXIII. 

I*ATKNTS. 

Sulphuric, acid or other liquids; Concentration 
of — . J. fc>. Morgan, Fn'shtield. Kng. Tat. 
127,052, 14.5.17. (Appl. 0H;I1/17.) 

SiiAU-ow, lipiM'd basins are tixed, one above the 
other, alternately on o|)poslte sides of a tower, on 
cast iron supi)ort.s. Weak acid, or other liquid, is 
passed from a tank ’nto the top of the towcu-, and 
in flowing downward.s from basin to basin Is <* 011 - 
centrated by the heat of gasi‘s (such as the pro- 
ducts of combustion from (‘oke oviuis) passing up 
the tower. A slight vacuum is maintained in the 
tower, the waste gases are e.vhausted at the toi», 
and th(‘ concentrated acid is nunoved through a 
sump near the bottom. The sides of the tower are 
HO fitted that oiH^ or more* may be removed cn bloc 
for cleaning or repairs.—S. S. A. 


Hydrocyanic acid; Method of and apparatus for 

produciny liquid . W, G. Dingle, Los 

Aiig(*les, Cal. U.S. Pat. 1,501,715, 27.5.19. Appl., 
5.5.17. 

IIYDROCYANU^ ocld Is generated by the action of 
sulphuric acid on a solution of a cyanide, and the 
gaseous product is led against condensing surfacess 
within a se'parating chamber, the tempe^rature e)f 
which can be controlled, whereby impurities 
present in the gas are precipitated. The gas them 
passers into a cooler and down emndensing tulxjs 
into a collecting chamber.— L. A. C. 


Ammonia; Catalytic oxidation of - 
Maxted and T. A. Smith, Walsall. 
127,845, 29.5.17. (Appl. 7055/17.) 


. B. B. 
Eng. Pat. 


In the catalytic oxidation of ammonia to nitric 
acid or e>xldes of nitrogen, less active, clmaieer 
catalysts (c.y., iron) may be used, if the process Is 
carried out at a pressure above* atmospheric (e.y., 
--—30 atras.). The products are separated by re- 
frigeration at a pressure approximating to that 
used In the oxidation.— S. S. A. 


Ammonia; Process of regulating the oxidation of 

. L. Rablnovltz, Montclair, N.J., Assignor to 

KlllS'Foster Co. U.S. Pat. 1,304,707, 27.5.19. 
Appl., 10.3.17. 

In the catalytic oxielatlou of ammonia, a quantity 
of mixed gast‘8 containing a greater proportion of 
nitre)gen than tlie air Is adeied to the mixture of 
ammonia ami air passing to the catalytic chamlK^r. 

— L. A. C. 


Ammonia and air mixture; Process of forming -- — . 
L. (\ .loiie's, Syraeaise*, N.Y., Assignor to Seinet- 
Solvay (’o., Sedvav, .\.Y. U.S. Pat. 1,307,739, 
24.0.19. Appl., I.S.IH. 

A MixTiutE of ammonia and air is obtalrud by 
(‘auslng prehe'aled air b) bubble through ji e*ounter 
currtMU of ammonia solution. A. B. S. 

Kleetrulysis of chlorides of the alkaline metals; 

Apparatus and process for the . Norsk 

Alkali A./S., Tromlbiem, Norwav. Eiig l»at 
121.400, 5.11.18. (Appl. 18,135/lS.) liil. Couv., 
13.12.17. 

A.\ npi>araluN for the e'loctrolysls e)f alkali eliloriele 
solutions is }»rovl<li*d with a Jiorlzontal diapliragm, 
comprising metal wire* netting with 100 meslics or 
more iH*r .s(j. em, as cathode, on which is S]>read a 
layer of librous or ])ulv(uulimt mati'rial, such ns 
]»owd(‘red asln'stos and wash(?(l nslM.‘stos flour in 
flu* form of a pasl»‘, cacli layjT lH*Ing arranged so 
lliat till* coa rs(j povv(l(*r is at tiu* bottom and the 
finest frai'tlon at tin* lop. A layer of calcined 
alumina, silica, iron oxide, barium sulplmte, or 
file lik(‘. Is nrrangtal abovi*, and covered with a 
toi) layer of a loo.si* siibstanci* of a long fibrous 
character, siu'h ns glass wool or asliestos wool. 

-B. N. 

('hlorine; Elect roly tic cells for the. production of 
. T. W. *S. Hutchins, Mlddlewlcli, Cheshire. 
Kng. Puts. (A) 127,914 and (») 127,915, 27.0.17. 
(Appls. 9232 and 92.33/17.) 

(A) A mastic or cement for fixing in iK)Hltlon the 
diaphragms, eatliodes, and witlls or covers of 
electrolytic chloi’iut* c(‘11h, Is i>rodu(x*d by mixing 
finely-powdered china clay with nilclum chloride 
sohilloii of 3(C' 4(F Tw. (sj). gr. 1*15— 1-20), to 
prodiu'e a pasty iumns, sfuI Incorporating asl)eBtoR 
will! tlu* mass during the mixing, (a) Dlsh-llke 
vessels are provided for I lie inflowing and out- 
flowing ll(|ulds ill eleetrolytie chlorine cells, 
each vessel having a numlK‘r of small-lmre liquid 
passages whieli deliver the liquid from each disli 
In discontinuons streams of drops. Recesses 
lK*tw'(vn the liquid outiels, or nlpple-llke projections 
for the outlets, are formed on the underside of 
the dish to prev(*nt i-ontlnuily of fhi* liquid between 
the outlets.— B. N. 

Electrolytic \vhlorine.] cell. P. 'fownsend, 

Washington, I).(\, Assignor to Hook(*r Bleetro- 
chemical Co., New York. U.S. Pat. 1,3(K{,2.37, 
10.fl.19. Ai)pl., 21.7.17. 

An elect rolyl b* c<‘ll Is provided with a gas space 
and means for maintaining atmosplierle or lower 
pressure therein. A ijortlon, at least, of the 
evolved g.as (chlorine) Is withdrawn under positive 
prc.ssurc before reaching the gas spare.— . 1 . 8. G. T. 


Salf.s of potassium; Recovering ~ from solutions 
thereof. N. T. Bacon, Pence Dale, R.I,, Assignor 
to Tile Solvay Pro<N‘R8 Co., Solvay, N.Y. U.S. 
Pat. 1,304,9.31, 27..5.19. Appl., 29.10.17. 

A SOLUTION containing ix)tnsslum salts Is exposed to 
solar evaporation In a layer of such depth that 
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the solution Is approximately saturated with the | 
potassium stilts at the hlj^hest teinjx^rature at- j 
tained during an exjwsiire of a single day. L. A. C. , 

Potash) lUiCovmnij [from gases from coal-fired i 

furnaces]. W. Hoskiiis, Chicago, 111. U.«. j 

Fat. l,:mT,127, ]7.(j.l0. Appl., 12.1.17. , 

F(yr.\.MU Is (‘.\tractcd from solid and condensable , 
mailer coliccirii liom llie gases proiluwd by the | 
comhuHlion of coal In industrial furnace.s. 

.--S. S. A. I 

i 

^Saline li(ju(trs; Process of treating — . .T. II. ; 
Keeve, Oswego, N.Y., Assignor to The Diamond | 
Match Co., (’liicago, Hi. U.S. Fat. I,o05,5()0, i 

Ai)i)l., (>.12.15. i 

A 8UKi'icifc;NT qvinuthy of magnesium cliloride Is i 
added to a hot Ihiuor containing i)otasNlum chloride 
.‘ind oilier salts, to retain the iiotassium chloride 
In solution whilst the other salts are precipitated. ; 
The llipior Is sei»arated from llui i>recipitate, and i 
on cooling, the potassium Is obtained as carnallile. ! 

-S. kS. a. 

Potassium salts; Process for dissolving . ' 

(lewerkschaft Siegfried I, Vogebc‘ck. Cer, Fat. , 
:m,5h5, 11.4.17. • ; 

CiumK potassium sall.s are washed by i\ cnrnmt of ! 
the Ihpior for dissolving the same in a trough so ' 
arranged that tiui liquor oviu’llows into a second 
trough carrying with it (he greater part of the tine j 
material, leaving behind the coarser partlch's. 
The coarsiT parthrles then coim? in contact with j 
fresh soiiilion, and soluble salts are more readily j 
dissolved from them than if the finer particles j 
also wer(‘ present to be acled uiK>n. Moreover, (lie | 
residue from the fini'r parllch's, on ac(*ount of il.s 1 
purity, is more readily worked iij) for kleserile, j 
sodium chloridi', etc. than (lie coarsiT residue, 1 
which contains much aluminium salts, anhydrite, | 
etc.— L. A. C. i 

'Nitrides; Process and apparatus for the production | 

of metallic . F. T. Snyder, Oak I'ark, 111. ! 

U.S. Fat. I,;i0r),41t, 5.(;.10. A|)pl., 1(1.1.15. 

A LAiuiE excess of suiHU-healed producer gas is 
passed over a charge of a hasli! metal o.xide (e.g., 
aiuinlna) and carbon contained in a rotary furnace, 
the Icmperature of (he gas iielng aliove the nxluc- 
tlon temi>eralure of the metallic oxid(‘; and after | 
leaving the fiirnaa*, (he gas is mixed with air and j 
alloweil to burn in a n'generalor attached to the exit | 
end of the furna(x>, and the products of combustion ! 
pass into anotlier regenerator attached to the j 
entrance to tiie furnace in which (hey superlieat (lie 1 
Incoming gas. The air siu)ply Is then shut olT and j 
the unbiirned nltrogmi is passed (hrougii the gas j 
prodiuvr in order to maintain (h(‘ circulation of gas ; 
over the charge without further lieating of the j 
^‘generators.— L. A. C. | 

I 

Barium o.ride; Process of producing . J, it. i 

Fl(*rce, jum, Charleston, W. Va. U.S. Fat. i 
1,305,(118, 3.(l.ll). Al)pl., (1.5.1S. j 

ll.uuuM carbonate, fm' fn>m reilucing agent, is j 
lieated in a high vacuum.— S. S. A. | 

1 

Magnesium chloride and the lil'c; Method of | 

making . E. O. Farsi ow, Assignor to The j 

Dow Chemical Co., Midland. Mich. U.S. Pats. | 
(A) 1,305,(141 and (a) 1,305,(142, 3.0.19. Appl., i 
O.O.IG. j 

Calctum chloride in solution is treated with I 
magnesium hydroxide and (a) a compound contain- I 


ing an available acid sulphate component or (b) the 
acid sulphate of an alkali metal, whereby calcium 
sulphate Is precipitated and magnesium chloride 
is left In solution.— S. S. A. 


Cyanide; Method of manufacturing alkali metal 

, and separating the same from alkali metal 

hgdroiide. F. J. Metzger, Assignor to Air He- 
duetion Co., New York. U.8. Fat. 1,295,049, 
18.2.19. Appl., 25.7.17. 

A MixTuiiE of carbonaceous nmtter and an alkali 
carbonate, together with Iron as a catalyst, is 
treated with nitrogen to obtain a product contain- 
ing alkali cyanide, carbonate, and oxide. This is 
treated with a composite solvent in which the car- 
bonate in deeahydrate form Is practically Insoluble, 
and whicli converts tlic oxide to hydroxide, and the 
mixture is subjected to the action of carbon dioxide 
under sllglit pivssiire, whereby the hydroxide is 
converted into carbonate deeahydrate. Alterna- 
tively, the treatment with carbon dioxide may pre- 
cede the addition of tlie solvent. The insolnble 
matter is removed by tiltration and may l)e added 
to tiu‘ fnrnae(‘ cliarge ft>r production of a further 
quantity of cyanide, whilst the solution of cyanide 
is evaiK>rated. Mixliir(‘s of water with organic 
solvents such as ctliyl or methyl alcohol, acetone, 
<‘tc., form suilal>lc comiiosite solvent s, — 8. 8. A. 


(*lfanogen and ammonia; Method of producing - — . 
1‘. A. Starke, F(‘rkeley, Cal., Assignor to Tlie 
F.alfour-Uuthrie lnvestm(‘nt Uo., San Francisco, 
Oa. U.S, Fat.- I,30t»,8ti2, 17.0.19. Appl., 20.7.17. 
A (JASKous mixture of nitrogen and a sul.wtancc 
capable of reacting to form amniouia or cyanogen, 
or botli, is caused to react with a catalytic mass 
containing a metal of Ibo iron group, an nlkalim*- 
(‘artli, ami an alkali, in tlie lirst instance at a leni- 
piwature of 1. 501 1000° F. (alxuit 815°— 1040° (M. 
and tlicn again at a temperature of 0()()°— 1200° F. 
(315°— 050° C.).— 8. 8. A. 


Jtare metals; Process of making compounds of 

. U. McKiiight, Fitlsbnrgh, Fa. i^S. Fat. 

1,. 300, 070, 10.0.19. Appl., 28.4.17. 

A ooMeouM) of a rare metal, such ns tungsten, 
xanadlum, or uranium, and a “common metal,” 
Is melted with an alkali chloride, and the mixtiir(‘ 
is combined with a molten “common metal.” 

—8. 8. A. 


Thorium fluoride; Treatment of . Recoverg of 

thorium. L. W. Uyan, Asvsignor to Lindsay Llgiit 
Co., Chicago, III. 11.8. Pats. (a1 1,307,152 and 
(a) 1,307,1.53, 17.0.19. Appl., j[a) 29.5 and (a) 8.7.18. 
(a) Tiioiui'm liiiorlde Is digested with sulphuric acid 
at an elevated temperature, (a) From a, solution 
of thorium containing impurities such as those 
found in moimzlte sand, the thorium is precipitated 
ns fluoride, and from the precipitate the metal is 
dissolved as carbonate.— 8. 8. A. 


Mercuno oxide; Process and appajatus for the 

manufacture of flocculcnt . II. Daniieel, 

und Elektrizltatswork Lonza A.-G., Basle. Gi‘r. 
Pat. 311,173, 11.1.18. 

Mkroury Is fed through a horizontal piyie Into a 
number of troughs above the pipe, and connec ted 
with the same by means of short lengths of jiIik?. 
The troughs, which are made of an insula ting 
material, are kept tilled with mercury which senses 
as the anode, while a horizontal iron plate above the 
troughs serves as the cathode. The electrolyte is 
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.an alkaline solution, and the mercury oxide which | Hydrogen; Preparation of from iVibon or 


forms on the surface of the nienniry In a flocculent 
form falls continually off and to the l)o(tom of the 
enclosing? vessel. Any mercury carried over can 
l)e rt'julily s«?parattMl •from the oxide, an oxide of 
purity bein^ obtained.— L. A. i\ 


Bleaching poteder; Chamber for i/.vc »a the mann- 

faeture of , .T, L. C. Kckelt, Ilerlin. Oer. 

Pat. .^11,210, ff.3.18. 

Li .ME is fed into a chamber from a numlH*r «>f 
hopix'rs at: the top each fitted witlk two sll<IinK 
idates so tliat by openinjr and closlnp; these 
alternately the lime falls into the int(‘rlor without 
i'ScaiH? of pas. All the hoppers are emptied slinul- 
laneously In order to distribute the lime uniformly 
in the chamlx'r. A stream of chlorine pas is IimI 
throuph the chamber, and the lime passes down a 
series of shelve.s on to the floor wliich can be 
rotated in order to empty the bleachlnp |K>wder 
Into a closed rw'cptacle Ixdow williout interrupt inp 
1h(* flow of pas.— L. A. 0. 

mltA [o/' fert^llsers^; Preparation of 

from alkali eyanamides and aridn. K. llene, 
Stas.sfiirt, and A. van Haaren, Ix'oiKddshall. 
fJer. Pat. 311,r»!)(;, i;;.2.17. 

Parmon dioxide Is iNissed throuph a solulloii of ;in 
alkali cyanamld(‘, which I.s tluai partially 
<"vaporat(‘d, j)r(‘ferably under vacuum: tin* 
dicyandiamlde floats on the surface of the so<llum 
carbonate solution and Is nuiioved. Nitric a<ld 
may also be u.s(‘d for the react hm with very llltl(‘ 
s('condary deeomfkosltlon provkhal the ti'miHU'atun* 
Is kept below (KFP. and tlu' Ihpior contains only 
1 to S% of acid. The solution of lh<* alkali nitrate 
is tlum separat(Ml, evaporat<‘d, and allowed to 
crystallls(\ In order lo i»rev('Ut formation of 
urea, the solution <*f the alkali c.vanamld(‘ may b(‘ 
neutralised with nitric achl, heal<‘d lo (iO® to K(P P. 
for s(‘V(‘ral hours to coma'rt the cyaiiamlde Into 
dicyandiamlde, then acidified until it contains P;., 
of fn.'c acid, heated for 12 hours at n.''>'^P., ami 
sutliclent achl added t<) repla(‘(‘ tliat consumed in 
th(' formation of dicyandiainldiiie nitrate. Pun* 
so{lIum nitrate* can then l)e recovered from the 
solution by crystalllsjition. Py dln*c| (*vaponition 
of the solution to dryness, williout cry.stallisaiion 
of the alkali nltrati*, a valuabk* manun* is olitalned 
in lK>th cases.— I,. A. P. 

Hydrogen and carbon monihride: Treatment or puri- 
fication of mij'tures of for the neparation 

therefrom of the tatter. .T. Harper, Llverpis)!, 
and H. Terr(*v, PIshops W'altliam. Knp. Pat. 
127,fi01), 2S.4.17. (Appl. 0007/17.) 

To separ.ate carlH^n monoxide from hydropen, the 
j:ases, topelher with an admlxtun* of air sllphlly 
In ex(vsH of the amount required for tin* oxidation 
)f the carlxm monoxide, art* passed over a suitable 
<olld catalyst, or s(*riea of catalysts (c.//., tx)piH'r, 
‘opjx^r oxide*, or other metallic oxhh* or mixture of 
)xldes), in a finely divided or porous stale, main* 
ained at a temperature b(*tween 100^’ P. and 300^ P., I 
lependinp on the catalyst uhihI and tin* heat of the i 
mseouH mixture, but not sufficiently hlph to pro- 
iiote oxidation of the hydrogen. Pefor^ Indiip 
jassed over the catalyst, the gases may Ik* heali'd, 
"ih, in a heat Interchanper by the.pa.ses leaving 
he reaction chamber. In treating gases containing 
arge quantities of carlkon dioxide, steam is added 
o the mixture in sufficient quantity" to prevent 
>xidatlon of hydrogen. The carbon dioxide is 
lubsequently separated by any of the usual 
nethods,— S. S. A. 


I carhon-vontaining substances by the action of 
I o'ater or teater vapour thereon. H. J. Prliis, 
Znandain, Ne(ln*rlands. Eng. aPt. P2H,27u, 
U.7.17. (Appl. liSlHI/lT.) 

; Paubox, or material amlaining carlxm chiefly in tin* 
frtx' stale or cxmiblned with hydix>gi*n, is Intimately 
mixed with two or more catalysts, one or more 
lK‘ing select ( hI from <'ach of two groups, r/r., (1) 
oxygen-coiilalnlrig salts of (In* alkali or alkaline* 
earth metals, or ckunisuimls from which (he process 
pnaliiees such stilts, e.g., tin* ()\id(‘s or hyiimxldes 
of .sodium, i>olM.ssium, amt h.irimn: and (2) In- 
organie oxhU‘s or hydroxhh's whlcli Ix'have as a 
I noii-vol.'d lie weak acid or ncld anhy<lride, or com 
: pounds from whldi such subslMncj*s result <lurlng 
I the process, v.g., Ixhom irioxldc, aluminium oxide, 
i aluminium carbide. Oxide of iron, chromium, or 
I manpauese may also lu* lucorp(U*alod with these sul»- 
, slance.s. VV'ater vaiK>ur is |)Mssed over tin* mixture 
i at P., ainl from tin* mlxtuiv of hydrogen 

i and carbon dioxhh* formed tin* lalt(*r is removed, 
i For exaiiqfie, water vaipour is piissk*!! ovi*r an Inti- 
! mate mixtun* of 1 jmrl by welpht of <*!klcium 
: phosphate, 2 of sand, and 20 of eokt*. maintained 
I at 400^^— 500*^ (\ The mixture of pasi*s obtained Is 
I washed xvlth sod.i lye. wher(*by a pas fn‘(* from 
carlxm monoxide ainl conlalnlnp OS- 00% hydrogen 
Is produe(*d. — S. S. A. 


Hydrogen; Apparatus fur mnkinf/ . F. 1). 

Moses. Trenton, N..I. P.S. Pat. ‘l,.m,S3l, I7.ti.l0. 
Ai»pl., 13.0.17. 

A <;\s penerntor of the alternate nxlnetion and 
oxygen-ahsorblnp lyix*, socomhlned with a prodiKX^r 
as to lx* healed hy tin* (••kiuhnsllon of the gas sup- 
plh‘<l by the imodiieer and to heat in turn the supply 
of gas and water vajxuir dcdlvered to tin* generator, 
operat(*s in conjunction with a gas liolder and 
purillcr, the (‘apa<'lly of whhh Is so proi>ortioned 
! to the gas-making e.ipaeily of the generator, that 
I the holder is filled hy tin* oix*rali(>n of the 
; generator, ainl emptied Ix'fore 11»e lH*glnnlng of the 
I in*xt gas-making iM*rl<xl,— S. S. A. 

Xitrogen; Process of purifying . N. T. llacou, 

Peace I)ale, H.I., Assignor lo 1'he Solvay PrO' 
cess Po., Solvav. N.Y. F.S. Pat. 1,304,032, 
27.5.10. Apid., 27.11.17. 

The nltrog<*n of the atmosphen* is s(*pa rated from 
oxygen hy burning linn‘8lone with an excess of coke 
and absorbing the carl>on dioxide in the gas(H)iis 
pnxluct bv means of a solution of ammonia. 

-L. A. C. 


Iodine and other chemical products [bromine]; 

ProecMs of e.rtraeting from seaweed hy dry 

distillation. J. A. W. l!redentx*rg and E. G. 
PTon, Assignors to Aktlobolaget Fucus, Htock- 
holm, Swed(*n. F.S. Pat. 1,305,05S, 27.5.10. 

Appl.. 14.11.17. 

Seaweed Is subjected to dry distillation Ju a closed 
retort, and the non-eoinloiiHahle gas<‘H (‘volved are 
paHS(*d through a nn*t4il sail eai)Mhl(* of absorbing 
volatile compounds of Iodine and bromine, ^ ^ 


Pure elements; Method of producing L. 

Welntraub, New York, Assignor to General 
Electric Po, U.S. Pat. 1,30(1,508, 10.6.10. Appl., 
26.3.18. 

A coMPoxJXi) of the element is treated with a reduc- 
ing metal, e.g., sodium, and the by-producta of tho 

B 
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reaction are volatilised at a temperature not suffi- 
ciently high to volatilise the element. S. S. A. 

Aluminous maUmaU; Process of purifying 
Norton (’o., Worcester, Mass., Assignees or L. h. 
Saunil.Ts, .M.uMrii Falls, N.Y., U.S.A. Eng. Pat. 
It. 7.18. (.\lilil. Il,:i7«/18.) lut. Conv., 

18.8.17 

See (J.S. Pal. 1.21!!), 223 of IfllS; thlB .1., 1918, 545 a. 


CynnUlvs: Hr traction of . W. J. Mellersh- 

.Taekson, liondon. From Air Reduction Co., New 
York. Fug. Pat. 128,f)07, 0.1.10. (Appl, 381/10.) 

Skk U.S. Pat. 1,20.^,040; preceding. 


Zirconia; Manufacture of a new compound of 
zirconium and its application in the production 

of pure . Jiasic oxychloride of zirconium and 

process of making same. Basic zheonium sulphate. 
W. Rosmihaln and E. II. Itodd, Teddington, 
Assignors to The Imperial Trust for the 
Encwiragemcnt of Sclentltic and Industrial 
Research, London, and R. T. Glazehrook, Ted- 
dington. IT.S. Pats. (A) 1.307,. SSI, (n) 1,307,882, 
and (e) 1,. 307,8.83, 21.0.10, Appl., (a) 13.10.17, (n) (a) 
14.11.18. 

Ske Eng. Pat. 112,073 of 1017; this J., 1018, 1.81 a. 

Raising adds. Eng. Pat. 128,001. See I. 

Cement-kiln dust. U.eS. Pat. 1,. 307, 020 Bee IX. 


Electrolytio gas generators. Eng. Pat. 127,037. 
See XI. 


Hydrogen in gaseous mixtures. Eng. Pat. 127,050. 
See XXIII. 


VUI -GLASS; CERAMICS. 

Optical-glass pots; Volatilisation of iron from 

by chlorine at high temperatures. J. 0. 
Hostetler, H. S, Roberts, and J. R. Ferguson. 
J. Amor. Ceram. Soc., 1010, 2, 350—372. 

Fuix sized glasshouse i)Ota were fitted with covers 
and dry chlorine was passed in through a silica 
tube reaching nearly to the bottom of the pot, the 
temperature of the latter being 1000°— 1200° C. 
The pots were thoroughly bleached and a deposit 
of red lui'matlte crystals was formed round the 
edge of the pot where the escaping ferric chloride 
vapours came Into contact with the moist furnace 
gases. About 71 lb. of (liquid) chlorine was 
vaporised and passed through the ix)t In 5 hours 
at a cost of Oa. 3d. for chlorine. It is nowssary to 
replace the chlorine by dry air ns soon as the treat- 
ment Is finished, otherwise the ferric chloride pre- 
sent may be reduced to ferrous oxide and this 
would, later, be dissolveil by the glass melted in 
the pot. It Is easy to reduce the Iron in the pots to 
half its original amount. When the iron In the 
{)ots acts as a hinder Its removal rtmders the pots 
more porous and therefore more readily attacked 
by the molten glass.— A. R. S. 

Optical glass manufacture. C. N. Fenner. J. Amcr. 
Ceram. Soc., 1919, 2, 373. 

An inference might be drawn from Morey’s paper 
(this J., 1919, 304 A) that the period required for 
the fining of glass may be reduced without restric- 
tion, whereas a longer period is advantageous or 


even essential If sulphates or chlorides are present 
In excess of 0*3% SO, and 2 0% Cl.— A. B. S. 


Porcelain mixtures; Progress of vitrification and 

solution in some . A. S. Watts. J. Araer. 

Ceram. Soc., 1919, 2, 400-409. 

Test-pieces of a porcelain body containing 33% of 
Canadian felspar, 17% of flint, 23% of American 
china clay, and 25% of American ball clay were 
fired at cones 9, 11, and 13 re.sr)cctivoIy. It was 
found that the development of silllmnnlte starts at 
the felspar grains and progrcjsses with the fusion, 
but the size of the sillimanite grains does not In- 
crease with Increase of temix*rature. A matrix 
of fused felspar saturated with clay and quartz 
permeates the mass and renders it homogeneous. 
The Introduction of whiting does not facilitate the 
formation of silllmnnlte, but increases the solution 
of the quartz. The presence of alkaline-earths 
appears to be unfavourable to the development of 
silllmnnlte from an alkali aluminosilicate saturated 
with clay. The substitution of scala-folspar for 
r>ota8h-felspar increases the size of the sillimanite 
crj'stals, but does not affect the amount of si 111- 
manlte formed.- A. B. S. 


Light-weight clay refractories; Study of . 

M. F. Beecher. .1. Amer. Ck'ram. Soc., 1919, 2, 

3:^C>— 355. 

Seven cxix^rimental light-w^elght firebricks com- 
posed of No. 1 refractory clay, kaolin, grog from 
slabs and saggers, kaolin grog, and soft-wooii saw- 
dust, and five full-weight commercial firebricks 
w'ere examined comparatively. It was found that 
the working properties and behnvloilr during 
drying of the llght-w^elght bricks are affected by 
additions of sawdust in the same manner as by 
additions of grog. The total shrinkage Is not 
appreciably affected by additions of less than 20% 
of sawdust. The maximum practical amount of 
sawdust is about 40%. Raw kaolin increases the 
shrinkage on drying and burning, but Is harmless 
up to one-third of the plastic clay present. At 
least 45% of plastic clay should he present to ensure 
good w’orklng proi)erlles. Additions of sawdust 
Increase the porosity of the burned bricks by an 
amount equal to half the bulk volume added. The 
weight of the bricks is controlled largely by the 
amount of wiwdust added, but the porosity and 
sp. gr. of the clay also have some Influence. About 
4 lb. appears to be a minimum weight for bricks 
of standard size compatible with good wmrklng 
properties in the mixture. There Is no relation 
betw'een the ix)rosity and thermal Insulation of the 
bricks. Bricks with the best Insulating properties 
appear to si)all the least. The best single test for 
light-weight bricks appears to consist In deter- 
mining the amount of deformation when the bricks 
are heated under a load of 50 lb. iK'r sq. In. nt 
1350° C. Most of the light-weight bricks examined 
were deformed less than any of the commercial 
full-weight bricks. In the discussion, R. L. Clare 
stated that ground cork (8—10 mesh) gave better 
and more uniform results than sawdust and 50% 
of cork may be used as against a maximum of 40% 
of sawdust.— A. B. S. 


Alabama graphite; Effect of variable pressure and 

tar content on the briquetting of . R. T. 

Stull and H. O. Schurecht. J. Amer. Ceram. 
Soc., 1919, 2, 391-399. 

Aubama graphite is sold In the form of thin, flat 
plates which pass through a 20-me8h sieve. It 
has been suggested that If these flakes could be^ 
converted Into larger granules the product would 
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t)e Unproved for use in crucible manufacture and 
would more closely resemble Oeylon graphite. 
Samples of Alabama graphite were mixed witli tar 
[ind briquetted at different pressures ranging Irom 
500 to 5000 Ib. per sq. In.; these were cokeil 
rjipidly at 1000° C., crushed, and screened betwcvii 
10- and 100*mesh sieves. As anlicipaled, the most 
[leslrable prot>ertIes (highest cnishiiig strength, | 
lowest porosity, highest density, and lowest hulki- I 
ness) were found when high prc‘ssures (5000 lb. i 
[X*r sq. iu.) were used in briquetting. It was found | 
that 15% of tar gave tlie bi'st result a, exci*pt for the i 
lowest pressure, when ui> to 20Vo of tar is miulred. ' 
A large sample (200 lb.) was made by mixing 
5 parts of Alabama flake of 20-mesh and 1 part of 
lOO-mesh graphite dust, adding 15% of tar, com- 
pressing into briquettes under a pressure of 
5000 lb. per sq. In., coking at 1000° C., and crushing 
find screening the prwiuct betwetm 1(5- and 100-mcsh 
doves. Crucibles containing raw Alabama graphite 
were moulded with difficulty; the graphite l.s 
‘ 8lipix‘ry,” causing the material to adhere to the 
tool and slide rather than pack agaln.st the mould. 

It did not weld readily and Inniiiiated badly. The 
[■okeil i)roduct moulded perfectly and showed no 
welding scaniH or laminations, ('ontrary to expec- 
ntlon, however, four crucibles containing raw 
Alabama flake graphite gave txdter st'nlce than 
four others containing c*oked graphite and than 
four cnicibles containing Oylon graphite. The 
results require confirmation on a l<Mrger scale. 

—A. D. S. 

Patents. 

Glass. E. C. Sullivan and W. C. Taylor, Assignors 
to C!ornlng Glass Works, Corning, N.Y. U.S. 
Pat. 1,.‘501,(523, 27.5.15. Appl., 18.0.1(5. 

A Guss containing more than 70% of silica and less 
than 3% of alumina, together with boric oxide and 
sodium oxide in the ratio of not less tlian 2:1. 

—A. B. S. 

Glass. II. P. Gage and W. (\ Taylor, Assignors to j 
Corning Glass Works, Corning, N.Y. U.S. Pats. 
(a) 1,.'505,70;i and (b) 1,. 305, 794, a.d.lO. Appl., i 
(A) 28.5.18 and (n) 14.10.18. 

(a) A GLASS containing nickel oxide and sub- 
stantially free from lead oxide, lime, and magne.sla. 

(b) a glass consisting of an alkali-zinc slllcute 
coloured with nickel oxIde.—A, B. S. 


Glass-matting process. T. Ueda, Kioto, Japan. 

U.S. Pat. l,.m,50.5, 10.0.19. Appl., 5.12.18. 

A MATT surface Is producecl on vitreous material by 
applying to the latter a substance which reacts 
therewith, when heated, forming a product which 
can be decomposed by acids, and removing this 
product with the aid of an acid. The reagent Is 
applied In conjunction with an inert material. 

—A. B. S. 

Brick kiln and dryer; Continuous . IT. 

Webster, Newport, Ky., and N. B, Kincaid, 
Cincinnati, Ohio. U.S. Pat. 1,304,831, 27.5.19. 
Appl., 26.11.17. 

A KILN of the continuous chamber type has a scries 
of fuel passages (feed holes) at the tops of the 
chambers and a separtitc furnace communicating 
with the sole of each chamber and with the central 
main flue.-— A. B. S. 

Kfln. C. H. Zwermann, Kalamazoo, Mich. U.S. 

Pat. 1,306,161, 10.6.19. Appl., 11.9.18. 

Two tunnel kilns placed side by 8ide» with the Inlet 
end of one cloee to the outlet end of the other, are 


heated by means of combustion chambers at the 
outer sides of the tunnels. The products of com- 
bustion iwiss from the combustion chamlKTs Into 
pix'heating cluiinbi'rs, Indow wiiich are transverse 
flues communicating witii the tunnel cliamlK‘rs l)y 
means of vertical air rtiu's which exieud through 
the prelieaflng clmnilK'rs. Baffle-walls are placed 
iKiwtvK the tuiuB'l <‘haiiilK‘r8 and file combustion 
cliambi‘r8 so as to dinrt the heat both above and 
below lhes(‘ walls. The batflc-walls are e.vteiided 
so as to form the Inner walks of tiie preheating 
ehambens. Clrculiitlng flu(‘S at tlie Ihikt sides of 
the <lischarge end.s of the tunnels open at their 
iipi)cr and lower ends I h rough (he inner wall of the 
tunnel Into th(‘ ends thereof, and passiiges for pre- 
heating ;ilr an‘ arranged in the l<tp of the tunnels 
and lead from the discharge ends of the tunnels to 
the combustion chnmlu'rs. B. S. 

Bn<‘liS and furna<S’ linings from dead-burned 
magnv}<ite : Stanufaeiure of - . S. (i. McAnnlly, 

; Hull. QuelK‘C. U.S. Pat. 1,;!Orvl7.5, 3.0.19. Appl., 
i 27.5.1S. 

j Buicks and furnace linings are made of dead- 
! burned magiu‘.slte containing 1(5—18% of lime and 
14--15% of iron oxide, silU'a, and alumina. 

-A. B, S. 


Magnesia brick and method of making the same. 
II. II. Hanson, Boston, Mass., and II. K. Moore, 
Assignors to Berlin Mills Go., Berlin, N.II. 
U.S. Pat. 1,307,197. 17.0.19. Appl., 11.5.15. 

Refractory bricks an* made by mixing 8^1% of 
magnesia and 17% of a hIIIcIoiih material with a 
t(‘mporary (H)heslve bind(‘r, and !)urnlng the mixture 
at about 1000° C. so as to pro<iuc(* a slagging action. 

-A. B. 8. 


Heat-insulating wfninnKititm and articles made 
therefrom. F. A. Headson, Milwaukee, Wls. 
U.S. Pats, (a) 1,307,518 and (b) 1,307,549, 24.0.19. 
Appl., 2.10.18. 

(A) A in-LAT-iNHUi.ATi.NG (‘omi)osit lou Consisting of 
finely divided calelne<l aslB‘stos and a refractory 
hinder. (b) A heat insulating brick formed of 
finely divided c/ilclned dlatornaeeous earth and 
finely divided nsbi*s(oH, (lie particles of which are 
in adhesive cxuitaet.— A. B. S. 


Baked carbon article. A. T. Hinckley, Niagara 
Falls, N.Y., Assignor to National ('arbon Co. 
U.S. Put. 1,307,738, 24.0.19. Appl. 1.9.17. 

Cou/UBAL carbon suspended In water is added to a 
liquid carbonawou.s bliid(*r, tlie mixture Is heated 
to drive off the wat(‘r, and file r(*siduo Is mixed 
with iK)wder or granular carbon and baked so as to 
decompose the binder and cause it to set.— A. B. 8. 


Aluminous abrasive. Norton Co., Worcester, 
Mass., Asslgnws of L. E. Saunders and It. H. 
White, Niagara Falls. N.Y.. U.S.A. Eng. Pat. 
121,721, 11.7.18. (Appl. 11 , 380 / 18 .) Int. Conv., 
20.12.17. 

See U.S. Pat. 1,203,(507 of 1918; this J., 1918, 418 A. 


Enamelled mare; Process of marking and pro- 

ducts thereof. B, C. R. Marks. Tx)ndon. From 
Kohler Co., Kohler, Wls., U.S.A. Eng. Pat. 
129,206, 23.12.18, (Appl. 21,557/18.) 

See U.S. Pat. 1,290,580 of 1919; this J., 1919, 177 a. 
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IX -BUILDING MATERIALS. 

Phonphorio (nihydHOf' and Pt'cse^nce Qtid 

df^tdf'fninntioti of — — in Jtdlian puzzuolana. A. 
(’iivazzl. Aiiiiull (.’Ijijii. Api)J., IIHD, 11, J)t>— 

Tiik lolJovviiiK iJH'lliod 1 m MpplU-abk' to puy./.uolantis 
Hiwl 1.0 locks coiitiiiiiiiiK simlljir coiisl itucnt.s. 
About r)0 i^iouikI to pass coiiipleLely 

tlirou^'ii a kIcvc, 1m <lried al 100° uikI 

u ijorlloii I lieu roll lid lu an upito mortar. 10 Kruis. 
of lids product Ih puilly boiled for 4.j minutes with 
r»(l <‘.c. of vvalm* and TiO c.c. of fuming; liydroeiilorlc 
acid In a beakm* Kiirmounled by u round-bottomed 
iluKk full of cold water, tlds llaHk Ihuuk ehftngeil 
every IT) minutes. After addition of KMl e.e. of 
water, the cold liquid is iiitcuvd with the aid 
of Hli^dit suction; the tiller is washed six limes 
wltli iMjiliiiK water faintly acidllied with liydro- 
ililoric acid, and tjie liltrate eyaporateil with a 
Utile nltrle acid and (I c.e. of coucmitratc'd sul- 
Uhurlo acid until it iHsomes synipy, then heah'd 
f'enlly till whlt(‘ fniiK's appiair, whilst continuously 
sllrnsl with a Klass rod lu prevent spiirtinjj;. 
^J'he t(!miH'ratuni is then K*‘ndually ralsisl, 
the heallufi beln >4 (•onlinued until no further 
fumes are formed. When cold, the subshuice Is 
linely powdered with a suKKdh ^Inss |k‘sI 1«‘, then 
Kently boiksl for .‘!0 minutes with 40 o.c. of water i 
and ti c.e. of conceni rated nitric acid, cooled, ami 
llltered through a 7 (‘m. tilfer, the lilbT Indiiji 
Washed live times with ImiIIIu^' water. The liltrate 
Is heated !(► liiclident iKdlini; with 10 Ki’ins. of 
(•ryslalllMMl amnionluin nitrate*, .'1 gnus, of 
ammonium molylMlate dissolved In 20 c.e. of Ih) 11- 
Ing water U'liig then quickly added and the liquid 
Htirn‘<I for some minuU's, kept for ‘tO minutes at 
70°-~80°(k and llnm c<k)Um1. The i>n‘clpltaled 
pliosphoinolylMlati* is waslusl by <l(*cantation with 
four quantities of 20 c.c. of a solution c-ontainliig 
50 grins, of ammonium nitrate and 40 c.c. of nitric 
acid (sp. gr. l irKt) iier litre. 10 c.c. of ammonia 
solution (4 of conc<‘ntrat(Hl ammonia to 0 of 
water) Is dropjH'd on to tin* edg«‘M of the filter-paper, 
which Is aftenvards washed live times with water, 
this tlltrate Is'lng collected in the lM‘aker wntalning 
the phosphomolybdate prwltill.ate and stirred until 
the latter dissolves. The solution Is filten*<l 
through n 5 cm. imijm*!’, the tiller Is'lng waslusl six 
times with (*old w'ater and burnt in a i)l!itlnum 
crucible, and the residual ash fus<»<l with O-l - 
0T» grin, of sodlum-iMdaHslum carlsmate; when cold, 
the fust‘d mass Is lixiviated with w'veral (|uantl- 
lles of .V- 4 c.c. of lM)illng water and filtered Into a 
poixelaln dl.sh, the filtrate lx‘lng r<*mlered strongly 
Held with iiltrle acid and evaiHU'at(*d to dryne.ss. 
Tliq residue Is treated w'ltli iHillIng water, tillered, 
if neces.sary, through tin* same small tilter, and 
TreattHl with a slight excess of ammonia, and then 
'added lo the amiuonlaeal solution of t»hospho- 
'tnoIylMhile, which Is healed to boiling, mixed wltli 
one-flfth of its voluim* of eoneentrated ammonia 
.solution and preiipltaled, with .stirring, by addi- i 
lion, drop by <lro|). of 10 c.c. of magnesia ml.xture 
(55 grms. of (Tyslallkstsl magne.slum chloride and 
10.5 grms. of ammonium chloride ]H*r lltn*) (see 
this.!., 1017, 1005; lJUO, 14.7 a). Various puzzuolanas 
wen' found to contain from O’OtIO?,’ lo O-.IO.'l^ 
r,0^. Tile juvseiuv of titanium may In* deteclisl 
as follows ; 05 grin, of the pnsiuot. tliiely ground 
In an agate mortar. Is gently Ixilled for .70 njlmites 
or rather longer In a covered 50 c.c. Is'aker with 
10 c.c. of hydrochloric acid (1 : 1) and 1 c.c. of 
<smcentraled sulphuric acid. The cold liquid, W’hlcli 
should not amount to more than nliout 7 c.c., Is 
mixed with 10 c.c. of cold water. Altered, and 
evaiiornti'd with a little nitric add until white 
fumes appear. The cold residue Is treated with 
10 c.c. of cold water and Altered, the almost colour- 


less Altrate being treated with a few' drops of 
hydrogen [K*roxlde solution, which produces an 
orange-red or a more or less pale yellow coloration 
according to the amount of titanium present. All 
the four puzziiolanas examined responded to this 
test.— T. H. P. 

Urinforerd concreir structure; Causp of the 

iidhesion of connete to iron in . V. Karpen. 

Pompti'H rend., 1010, 169, 21—22. 

Is a mathematical liiscii.ssion of the subject the 
author shows tliat the adhesion is largely due to 
the contraction of the concrete on setting which sets 
up friction bt'tw'een the iron r<Kls and the concrete. 
A matliematical formula is given, by means of 
w'bich this adhesive fricilon may be calculateil. 

— W. O. 

Patents. 

DiolomavrouH composition . T. M. I’aven, Baltl 
more, Md.. Assignor to Maryland Prmliicts Co. 
VS. I'at. 3,70.5,522, 7.0.111. Appl., 11.4.17. 
I)i\TOMA(’Koi:s maten.il is gioiind in w'ater to form 
a plastic mass, buriu'd. (‘rushed, and mixed wdth 
Portland (vmenl, wiiter tn'ing added whim the com- 
IK)sitlon is riMiulred for tise.--A. H. N. 

(■cmcnt-kiln dust; Vtilisation of . R. d. 

Nestell, A.sslgiior to International Precipitation 
Co., I.OS Angeles, (^al. U.S. Pat. 1,707,020, 
24.0.10. Ai>pl., 15.1.17. 

Cemkm-kii.n dust l.s mixed with w'nter and hot kiln 
gases containing carlion dloxldi* are passed througli 
the mixturi* to increase the solubility of any potas- 
sium compounds, carbonate any lime present, and 
evaporate tin* water.— A. B. 

Porous voucnlr pipes of (jrvat streugth; Produc- 
tion of . 11. Bassmann, Altonu-Ottensim. 

(ier. Pal. 711. 7S0, 71.5.17. 

PoHoi’s concrete pljs's are made of a mixturi* of 
angular fragmi'iils of Hint, cement, and w'ater. 
wddcU is (*(>mpn'ss(*d in moulds, by means of tamje 
ing irons Ailed Avlth blades or teeth, whereby then* 
is a tendency for th«* Aints to l)ecome arranged 
wltli their larger surfaces in contact. Pipes so 
made are jairous, very strong, and suitable for use 
in drainage systems w'hi*re they are subject to great 
pressure.— A. B. S. 

Concrete resistant to moisture; Methods of making 

. A. E. Horn, Long Island City, N.Y., U.S. A. 

Eng. Pat. 120.P18, ID.ll.lS. (Appl. 18,900/18.) Int 
Couv., 20.10.17. 

See U.S. Pat. 1,225.110 of 1918; this J.. 1938, PSTIa. 


X.-MErALS; METALLURGY, INaUDING 
ELECTRO-METALLURGY. 

Etcctrolptic iron; Propcrti(\s and preparation of 

. Cj. Vie. Ann. (Ailm. Aiialvt., 1919, 1, 

175- 177. 

Ri.ErT«ni.YTii’ iron may be jaejiared from the sul- 
phate or chloride, but the latter gives the better 
results. A solution containing 285 grms. of ferrous 
chloride and 102 grms. of sodium chloride i)er lltn* 
is electrolysed for 9 days with a current of 10 amp. 
pi‘r sq. dm., the solution being kept at 50°— 70°C. 
The anode is of ordinary sheet Iron and the cathode 
a thin sheet of pure Iron. Electrolytic iron has a 
purity of 99-9%, the only foreign substance present 
being hydrogen; It absorbs 600 to 700 times Ita 
volume of hydrogen and then becomes very brittle 
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90 that it can be powdered iu a mortar. The hydro- 
gen Is expelled by heat; the magnetic properties of 
electrolytic iron are also considerably inodifled when 
the metal Is heated.— W. P, S. 


Cast iron: Heat treatment of yrey at low tem- 

peraturvs. J. E. Hurst. Engineering, ItHIt. 
108, 1—3. 

CoMMKRCUL Oil st- Iron bars, j in. SQuare afi<‘r remov- 
ing the surface skin, were ]jeal('d at (\ 

for IS hours aiul allowed to c<k)1 slowly. Decom- 
jKksltion of jHMirlite (‘jirblde was producisl, and was 
jiearly complete in Irons containing more tlmn 2'^;. 
of silicon. At the same time the final value of 
(.•ombiued carlK)U was the samt‘ in the higher silicon 
irons whatever the original combined carl)on con- 
tent. A general tendency towards incrtaiw^l im- 
pact value accompjjiiled by a fall iu tlu‘ tensile 
strength was exlilbitcHl. The heat-treated 
siH'cinums showed an average (‘xp.ansion of 
t>,’tr)% in all directions, but no furtluT expansion 
<K*curred on longer treatnumt. This expansion is 
presumably partly due to th(‘ precipitation of fnv 
carbon, and it is considered that occluded gases 
also inflneiu^ tin* change in dimensions. In view 
of the considerabl(‘ expansion brought about at 
t»(K)° (\ it is lmi)robabIe that any advantage 
is S(H*ured by the commercial practice of anm'aling 
gas-engine pistons at -lotF ()., as under the condi- 
tions of usage the piston head attains a temiK'ra- 
ture of r)00°— tlO()° C. For these conditicuis it would 
wM'in desirable that cast iron should contain 1% 
or less silicon, or al(<‘rnatively a high silicon con- 
tent with Ji very low content of combined carlxm. 

— C. A. K, 

Magnetic harduvsH of ferrous VKtals; Method of 

measuring the and its ntilitg for earrging 

out researeh u'ork on thermal treatment, L. A. 
Wild. Faraday 8oc., 14.7.10. [Advanev i)roof.] 
Tuk magnetic hardne.ss Is d<dined as the coereixe 
force iKMH'ssary to overcome th(‘ remanent magnetic 
flux after the metal has Ixvii magnet istsl to sjitura- 
tion. A method has Ixsui devised by which this 
force can Ih^ readily det<‘rmined on a test rod ^ in. 
in diamet(T and 3 ins, long. The siM‘clmen Is 
pla(X‘d Inside a magnetising coil dlHpos<‘d syni- 
nadrically within a wrought iron yoke shaiHxi In 
the form of a s(iuar<‘ frame, which conipl(‘l(‘s the 
magnetic circuit. Aftor having Ikvii mugn(‘t ls<*d, 
tlie siKH'inam is r(*moved, tile yoke* removing most 
(d the remaining magnetism. A fraction remains 
in the Rp<*cimen, however, and tliis is i»roporf loiial 
to the niagnetic hardness and can lx* measured by 
means of a ballistic coil and galvanomet(‘r. The 
metlKxl has iieen applied to the study of tiie hard- 
ness of different stends and the eff(*ct of iieat 
tn'atment. The* effect of dlffeient (|uenchlng 
mediums on a number of steels was studied, t^arium 
steels are sensitive to delayed quenching and are 
iniicli softer when quenched in oil tlian in water, 
rungsten reduces this sensitiveness, but a so-calIe(i 
oil-hardening steel containing 1% Mn was little 
more than “ half hard ” when quenched in oil. The 
addition of 0r»% Cr gives a good oil-hardening 
steel. A true oil-hardening st(*ei maintains its hard- 
ness when quencli(*d in water at (>0° (\ Tlie effect 
of temriering on various stisds is w«dl sliowii l^y 
H study of the magnetic hardness. In ordinary 
plain carbon steels the ‘‘ water hardness ” defKuids 
on the carbon content alone, the variations of man- 
ganese being of little significance. So far as ordi- 
nary carbon Hh*els are concerned the magnetic 
method classes them in the sjimc order as the sedero- 
but the addition of managnesc reduces the 
^leroscope hardness of quenched steel and leaves 
the magnetic hardness unaltered. Tungsten In- 


I creases the magnetic hardness of wnter-quencluMl 
! stet‘1, but It reduces the scleroscope hardness. In 
; the works laboratory the magnetic method may Im- 
i used for such i)urpo8es as deciding belwtvn tlu‘ 
merits of diffeivnt oils for quenching, and for 
similar problems.—E. H. K. 

Carbon; Rapid methods of determining iu 

steel and east-iron. A. Plva and II. Salvadeo. 
Annall ('him. Ai»pl.. IfilP, 11, 113—1211. 

Foa’s method for estimating carlxm In steel and 
cast-inm (Iml. Flilm. Miner, e Metall., 1017, KID 
, gives errojuMnis n‘sults in some casA^s, but accurate; 

■ n‘suhs are obtained l)y the following imxllficatlon : 

; Oogrm. of tlie finely powdered cast-iron Is heated 
with 3r»c.<*. of 30'\, copjKU' iMdasslum chloride solu- 
; tion containing .">% of (‘oiuvutratcd hydrochlorhr 
add at 10® 50° ('. \intll tlx* (HqijK'r deixisllexl 1« 
comidetcly n‘dlssolvc<l, tlu' liquid is filtered by 
i .suction through tlu‘ least posslbli‘ quantity of cal- 
I <*iued aslM‘stoH, and th(‘ residue in tlx' Ixuiker waslu^l 
; thrive or four tinu‘s by deeantatiou wllli tlx* eopjH'r- 
I potassium ehlorlib‘ solution diluted with 10 vols. 
j of water. Tlu‘ residin' is hnmglit on to the filter 
I and there wmsIumI with hot, dilute suli>huric add 
' until the liltral(‘ ('eases to (b'colorisi* very dllut(* 
j iMwmaiigauafe solutlnii. Filter and residue are 
j lntr(xluA‘<'d Into a Ix'aker, togi'ther with a weighed 
! quantity of 0-5 1 grin, (more Is rarely necessary) 
j of imre potassium l)lchromat<‘, the funnel Ixdiig 
i Avashed Into tlx; lM'ak(*r with 10— 20c.c, of water, 

I which also dl.ssolvc's lh(‘ bichromate. After addl- 
I tlon of ryOv.e. of sulphuric add (1:1), the Ix^uker 
; Is cov(‘r(xl with tln‘ fimnel and the liquid boiled 
1 gc'idly for at k'asf 30 mins. The cold solution Is 
i mlx<‘d with 3" (I gnus, of Mohr’s salt ( more is ru rel,v 
, required) and 20 30 c.c. of watc'r and t itrated with 
j .Y/IO |x)tassium l)ichromal(‘, 01% potassium ferri- 
I cyanide solution Ix'liig us('(l ns external Indl- 
' eator; tlie diangi' fr<mi ldu(‘ to pale gix'eii shows 
{ tlie end of tlx* ri'actlon. If x denot(‘H Uie ix*rcentMge 
j of cariion in the sampk*, n the ntimbc'r of c.c. of 
j jV/IO bi(4iromat<; us<‘<l, a tlx; numlx'r of grms. of 
I solid bldiromatc* addc'd, h the grms. of Mohr’s salt, 
i and 7 tlx* gnus, of (‘ast-iron taken, llx'u, 

; ^ lO-0049trn~(/> + 0*126)lO-03 

7 

This meflxxl Is apiilh-ahle only in cases where the 
enrlxm is seimrable by m<*MiiH of (‘opjH*r-|H>taHHluni 
I chloride. OMxw meflxxls of g(‘ix*nil npplleablllty an*- 
I discussed, in parth-ular modllientions of Wlhorg’s 
I method, aixl in order that tlie quantity of hydro- 
, carlMuis I(‘ft unoxidlsc'd may lx* r<*dix‘<‘(*l to a nilnl- 
' mum, ntlMc'k of the iix'tal liy cop|K‘r sulphate is 
abaudoixxl. Tlx* sample Is heated in not less than 
20 minutes to Imdpient Ixiillng with ehromlc-sul- 
pliurle a(*ld, the ll(|uid lx*lng then k(*pt gently 
i boiling for ulxmt an hour. Tiie gas (*voIv(*d is 
I m(*asured, Ihc'n fr(*(‘d from carlx)ii dioxide In a 
I caustic ixitasli pliM*He, again measured and after- 
I wards burnt fiver copiH*r oxide*, the earlion dioxhh* 

I prodmvd In the cfimhustion Is'lng nu'aHun'd as 
: lK*ffire. Tlx* apiiaralUH used and tlx* details of 
1 the d(‘termination are di'serllx'd.- T. II. P. 

I 

I Rterl and iron; Ihferrnination of phfjsphorvs in 

; . N. D. Rldwlah*. I*r<x'. t’k'veland Inst. 

I Eng., 1010, 155 171. 

j Tuk folbiwlng din'cilons an' given for the dirtx*t 
I d(*termlnatlon of iilmsplxinis In Iron and steel by 
j tlx* nxilybdale method without [in'vlous S(*paratIoii 
of arsenic. Two grms. of tlx* samiile Is dissolved 
in 55 c.c. of nltrie acid (sp. gr. 1-20), the solution 
Is heated to expe*! brown fumes and then boiled 
for 2 mins, with th(* addition of Tic.c. of 5% pt*r- 
manganate solution. A slight (*xces8 of 4% ain- 
monlura oxalate solution Is then added (from 3(V 
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to 18 c.c. Is usually sufficient to destroy the per- 
manganate), the mixture Is heated gently for 
2 mins., and 15 c.c. of (10% ammonium nitrate solu- 
tion Is added; the total volume should then be 
85 c.c. The solution is heat(?d to boiling, the 
source of heat removed, and 50 c.c. of 5% neutral 
ammonium molylxlatc solution Is added; the mix- 
ture Is shaken for 2 mins., and, after a further 
15 mins., the i)recii)itate Is collected on a pulp 
niter, wa.shefl with 2% nitric acid, and then with 
0-1% iMjtiiKsiufii nitrate solution until the washings 
are neutral towards methyl orange. The preclpl- 
tat(‘ and tiltiT an* transferred to a beaker, treated 
with an (‘xcess of ^7()'72 soillum hydroxide solution, 
and t/jc (‘xcess of the latter titrated with JV/0-72 
nitric acid, using idienolphthalein as indicator. 
Tin* numb**!' of c.c. of the sodium hydroxide solu- 
tion required to decoiniH)se the preclidtate Is multi- 
plied by 001 to obtain the iKTceutage of phosphorus 
j*reHeiit. If it Is desired to use an acid molybdate 
solution, the samj)le (2 grins.) Is dissolved in 30 c.c. 
of nitric acid (sp. gr. 1-^)), 25 c.c. of water Is a<Ided, 
and the suhsequeiit precipitation made with a mix- 
ture of 25 0 . 0 . of 10% ammonium uiolyMnfe solu- 
tion and 25 c.c. of nitric acid (sp. gr. 1-20). To 
determine f)hosphorus In Inematlte Iron, 2H57 grms. 
of the sample Is dissolved in 00 c.c. of nitric acid 
(sp. gr. 1-20), tlie solution cooled, diluted to 100 c.c., 
Hlten*d, and 70 c.c. of the llllrate treated as de- 
twrllH'd al)ov<‘, excei)t that OOe.c. of neutral am- 
monluni molybdate solution la msed for the pre- 
cipitation. A control metluKl, In which arsenic Is 
removed before the pliosphorus Is deterndned, con- 
sisiH in dissolving 3 gnus, of tin* 8amj)le in 25 c.c. 
of nitric acid (si), gr. M2), adding 15 c.c. of hydro- 
chloric acid (sp. gr. li(l), evaiKiratlng the mixture 
to dryness, and baking the residue for 10 mlua. to 
complete the oxidation and dec*ompoae nitrates. 
The residue Is troat(*d with lOe.c. of hydrochloric 
acid (sp. gr. 110), llll('red to remove graphite and 
silica, the Insolwbl** ixirtlon washed with hot water, 
and 1 grin, of granulated zinc Is added to the 
filtrate; when the zinc has di.ssidved, 5 grms. of 
ammonium bromide is added, and the solution 
evaporut**d (o a paste. This treatment eliminates 
all tlie Hrs(‘nlc, ehletly as iribvomldc. Tlie paste 
is dissolved In 20 c.c. of liydroehlorlc acid, the solu- 
tion filtered, tin* filtrate oxldls('d by the gradual 
addition of 5 e.c. of nit ric acid, and evaporated to 
a volume of about 70 e.c. After cooling, the solu- 
tion is treated with ammonia (sp. gr. OSSO) until 
a pemiaiu'nt preelpitate of ferric hydroxide Is 
formed, e.e. of tlie nminonin Is then added, 
follow*'*! by 7 c.e. of nitric acid (sp. gr. M2), the 
mixture l)oll**d, idtrle acid is a*ld<*d until the pre- 
cipitate Is just dlssolwd, tlie solution evaporated 
to 100 e.e., eooli-d, ami a mixture of 20 c.e. of am- 
inonluin inol.vhilal*' solution and 5 e.c. of nitric acid 
(.Sp. gr. 1-42) Is nddt'd. The mixture Is stirred for 
2 iidns., placed asld** for 15 mins., ami Ih** phospho- 
molylxlate pivelpitaU* th«*n oulhs-ted ami deter- 
mined by any *)f tlie usual methods.- AY. 1*. S. 


Qiimchittg cracks in carbon . K. Honda 

and T, Malsu.sliltn. Sel. II**porls TOhoku Imp. 
Univ., 1010, 8, 31-42. 

Tjie cracking of high carbon sti'ol in quenching 
occurs only when the temiHU'ature of the metal 
before quenching exceeds the carbon change ixiinl. 
Cniclvlng occurs at relatively very low temix'raturos, 
viz., below 200° 0., when the temix*ratiire differ- 
euces between the centre and surface *>f the sp*H*I- 
men la far below the maximum diffei'ence. It Is 
ooiichided that cracking is not due to the stresses 
set up as a result of piir*'ly thermal differences 
owing to unequal cooling nor to the sudden stresses 
set up as a result of the expansion which occurs 
at the moment when parts pass through the Arl 


transformation, bnt to the perslatent stress occur- 
ring as a result of the differential expansion of adja, 
cent parts due to different degrees of martensltlija- 
tion. Only those parts of quenched specimens sut)- 
ject to tenslonal stresses show cracks. For exampi*', 
a short cylinder quenched vertically shows no cnick 
in the lower half subject to compression, while in 
the upper portion radial and concentric cracking 
occurs due to radial and tangential tensions. 

-F. C. Th. 


Nwkel in ferronickel and steel; Estimation of . 

P. Nlcolardot and G. Gourmain. Bull. Soc. Chlin., 
1919, 25, 338-344. 

From a comparative trial of the three methods of 
estimating nickel in steels the authors show that 
Tschugaev’s method (precipitaflon of the nickel by 
means of dimethylglyoxlme) is simpler than Gross- 
mann’s method (precipitation with dlcyanodi- 
amldine), and quicker than the electrolytic method. 
Further, the results by the electrolytic method are 
generally higher than thost* obtained by use of 
dlm(*thylglyoxIme, since in the former any cobalt 
present and generally a little Iron and manganese 
are weighed in the nickel deposit.— W. G. 

Alcfrcl steels; Moduli of elasticity and rigidity of 

. K. Honda, Scl. Reports Tdhoku Imp. Unlv., 

1019, 8, 59-CO. 


The following are the results obtained 
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— F. 0. Th. 


Iron-cohalt alloys; Physical constants of . K. 

Honda. Sei. Rciports Tdhoku Imp. Univ., 1910, 8, 
51-58. 

The iron and cx^ibalt from which the alloys were 
ma*1e had the following analyses Iron ; 0 09% C, 
011% Si, 0-;il%, Mn, 0-29% Cu. Cobalt: 0-24% 0, 
1-4% Fe, 11% Ni. The following re.sults w*‘re 
obtaiiuHl : — 
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— F. C. Th. 

Alloy steels for helmets and armour. J. A. Coyle. 
Chem. aud Met. Eng., 1919, 20, 618 — 620^ 

An investigation to determine the most suitable 
steel for helmets resulted in the use of a steel of 


m xtinruiv it«. U.1 ]Eu<7rB0.H]&TAixuRQY. w a 


tbe following composition ; 0 0-8T— 0*47%, 81 
0*l&-t>-25%, 8 and P (H)2% max., Mn 095— 106%, 
Nl 2 00%, and V 025%. The material worked very 
readily and the helmets were shaped In one draw, 
the sheet metal being annealed at 025® C., quencheil 
at S16® C., and drawn at 230® C. Steel for armour, 
0175 in. thick, had the same comt)o8ltlon except 
that only 015% V was added hh a scavenger. The 
bulk of this sheet material was melted in a 0-ton 
H6roult electric furnace. A 110-volt current was 
used and the cliarge was melted in 22 hours. Ile- 
phosphori.siition proceeded to completion in about 
45 min., and the slag was then removed. A design 
of furnace is suggested which would make all 
parts of the bath accessible to the skimmer. A 
carbide slag was addcnl for desulphurisation, and 
the current reduced to 80% of the maximum in- 
put. After addition of the requisite ferro-alloys, 
the very hot metal was quickly ixmreci into the 
ladle. The ingots were cast into metal moulds 
with short rectangular slnkheads, which weiv 
oixmed as soon ns a suftleiently strong skin had 
chilled on the Ingots. The furnact* lining was 
repaired with double caleincd dolomite. The 
details of the time retiulred for one heat are given, 
four heats bcdug produced every 24 hrs. with a 
consumption of 750 to 850 kw.-hrs. i>er ton. 

- T. 11. Bn. 


Vanadium [and cfirotnium]; Determination of 

in atceh hy elvvtrometno titration. t>electivv 
oxidation of vanadyl mltn by nitric aiHd in the 
presence of chromic salts. (1. L. Kelley, J. A. 
Wilev, U, T. Bolin, and W. ('. Wright. .1. Ind. 
Eng.‘Chom., lOl'J, 11, (•»;{2-(>34. 

Vanadium in steel : — Two grms. of the sjinqde (or 
1 gnu. If the amount of vanadium exceed 0-5%) is 
<liK.solve(l in SO e.e. of suiphurie acid (sp. gr. 1-20), 
iiiul the solution treated, drop by drop, with 2 c.c. 
of nitric acid, and l>oilc‘(l uiifil nilrogen oxides 
are expelled and any (ungslic oxide i>r(‘scnt be- 
comes yellow. The s(dution is diluted with hot 
water to 1(10 125 e.e., treated with 40e.e. of slrong 
nitric acid, and boiled for an hour or more at 
sueli a rale I hat the volutiie d<X‘s not. fall Indovv 
100 ('.e. Under tlu'sc eoiiditlons (lie vanadium Is 
oxidis(‘d (up to 00%), whilst no oxidation of chro- 
niluiu oofMirs. OOie li(|uld Is cooled, diluted to 
3(M)c.e,, and titrated <'leet roinetrically wdtli ferrous 
sulpliate .solution (8 gnus, of fei rous aiiiiuoniuiii 
.sulphate and 50 e.e. of sulpliurle acid per litre), 
which lia.s been standardised willi iiolassiiim l)i- 
chroiuate solution (O-OtlOO gnu. jx-r litre). One e.e. 
of the biclii-oiuate solution is eipiivalent to 01% of 
vanadium in 1 gnu. of steel. The ai)paratii.s de- 
scribed luevioiisly (tills .1,, 1017, 1011) is us<*<l In 
the elect i(uuelrie titration, ami 1 7 f. of th(‘ aiiiouiit 
of vanadium found is added to the result us a 
correction for deticient oxhlalion. 

Vhromium in chrome-vtniadiuin steels: — One grm. 
of samples containing less than ij% of chromium 
(or less for higher pereeiitages) is ilissolved in 
70 e.e. of sulidiuiie acid (.sj). gr. 1-20), tlie solution 
being evaiiorateii until stilts separati* to deconqiose 
carbides, if necess;iry. The solution is diluted to 
75 e.e. and after dissolving separated salts (in tin* 
case of tungsten steel evaixiratlon is iiiiii(*c(‘s.sary) 
the liquid Is treated with 2 e.e. of nitric aci<l and 
boik‘d for ab<)ut 5 mins. It is tlien diluted to 
250—300 C.C., lieated to boiling, treated wltli 10 e.e. 
of silver nitrate solution (2-5 grins, pt'r litre), and 
20 e.e. or more of ammonium ixirpulphate solution 
(100 grms. i)er litre) added until a ix*rmanent color- 
ation due to permanganic acid Is obtained after 2 
to 3 mins. The solution is boiled for about 8 mins, 
to decompose the persulphate, then treated while 
«tlll boiling with 6 c.c. of dilute (1:3' hydro- 


chloric acid, and the boiling continued for at least 
5 mins., after which the solution Is cooled to 20® 0. 
for the titration. For this pun;K>se a solution of 
ferrous ammonium sulphate (23 gnus, with 100 c.c. 
of sulphuric acid per litre) standardised with 
I freshly prepared potassium bicliroinate solution 
; (2’820grms. ixr litre) Is usetl. Both chromium and 
i vanadium are titrated togelher, the vanadium end- 
i ix)lnt bc'ing that previously descrilxxl (this J., 1010- 
j 0(»(’»). A commotion Is applied for the vanadium as 
; given above (but not Including that i>ortlon which 
i is in the tungstic oxide). The result is imiltlplled 
I by 0:130 to obtain the relationship Ixdwmi the 
: bichromate used for (Itrnllng vanadium and that 
I u.S(*d for titrating chromium. The ditTerence l)e- 
j tween this value and the total bichromate used 
; for the titration of ehromlum and vanadium gives 
' the amount used by the ehromlum alone.— Cv. A. M. 


i JAmr as a settling reayvnl [i/i the cyanide process], 

I IV T. Bnihl. ioiig. and Mlii. J., 1010, 107, 1080- 
I 1000. 

! The pro]H‘r settling of sllim* Is of imiM)r1anct> In 
j cyanide mills where (l(‘eanlatlou Is ])raetlse(l, and 
a knowledge of the manner in which lime functions 
I as a settling ageuil is mx-e.ssary for m>nomlcal 
I working. Poor settling may be caused when tlie 
pulp is of roo high a vls<'osity, and increasing the 
lemiK‘rature of tlie pul)) so as to reduce the vis- 
cosity will result In more rapid settling. The time 
I of settling also di'pends on the physical condition 
i (fineness) of the slime. I)iiait7. particles probably 
I acquire charges of negative electricity whleli by 
; Infer-reiailsivo action retard settling. Lime 
' dissolves with tin* production of posllive ions In 
I excess, lher(‘by ex<*rcisiiig a neutralising or dls- 
j <*barglng effect. A snuill (piantily of lliiu* may not 
i neulralisi* all tin* negatively charged quart/, par* 
j tieles, but owing to collision of the r(‘sldual charged 
I ]>arllel(‘s with other particles, tin* (*hargt‘ Is dlstri- 
i baled tnid rend<*i(‘d less intense*, and the force of 
' leqailshm Is then insullieie‘nt 1«) hinder settling 
i appnH'iably. An excess e)f linn* nmy Ih' regarded 
as n(*utralisln<g all tin* negative charge's, and then 
: to se)ine' exle'iit transfe*rrlng a positive charge to 
j the quartz ]>ari l(*I(*s, which agtiln ImiKsles siibsl- 
1 deuie'e*. Lliite* Is b(*st aeleleel in the fe>rni of a spniy 
of slaked linn*, just be*low the surfae*(^ of the 

solnlion in tin* thh'keinu’. (V A. K. 

• 

i Alpha Inass; Influence of ccrlain variables asso- 
ciated vilh the nnvealiny of cold-uorlced . 

A. Phillips and (J. (V (ierner. (’hem. and Mel. 
Kng., lull), 20, (122 ()2S. 

i The greater I lie* e'olel n*ehie1ie)n of a-lirass the* leiwer 
i the t<*mperulnr<‘ e)f visible reeaystallisat leui, whilst 
' tin* size* of the re>erystallise'el nnlts de'creases pi‘e>- 
' gresslvedy with lne*n*iis(* in the degive* e)f jdasMc 
! eleformal Ion. Expe*i-inie‘nla I data are* giv<‘n sliow- 
i Ing tin* (*n’e‘ct e>f time* e)!’ anne*aring at ()50'' (V on the 
; ten.sile* strength ed’ aloass Hid>J'‘cle*d fe) varion.s 
I ainounls of cole] rolling. For brass reeJiice'd 40%, 
i annealing feir 2 Iniiir.s gave* lowea* (e’lisile* strength, 
j and after 5 Ineiirs annealing tin* .slr<*ngtli was prac- 
I 1 legally tin* same* as aft<‘r 2 hours. Theoe': Is a small 
i lem]K‘rntnre range*- tin* “ geTininative? teinpera- 
I turt* '* — fe»r eve*ry de*gie'<' e)f reduclleeii, at which 
I grain growth Is ])arti<'ol:irly markf*d, hut In mill 
j prae-IIce* involving nnne'aiing at a moderately high 
I temperature fedlowing a rathe*r high de‘gre(* of re- 
I ductiori, considerable latltinle! may be allowed. 
Exixrlinental data are given as tei the Influence of 
grain size prior to defonnatlon on the mlcrostruc- 
ture and mechanical proixrtles of nither severely 
worked o-brass annealed under conditions compar- 
able to mill prjictlce. The reduction was 83% and 
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the annealing temjjera lures prior to this 560®, 660®, 
and 750® C,, the dural ion of annealing being 1 hour 
In all caH(*H. Longitudinal and transverse tests were 
made, the transverw* l»*stN for the annealed siiniples 
agreeing closely with the longitudinal. In the 
rolled HiM‘ciiiien.s the longitudinal tests gave higher 
ductility, a II hough lh(‘ lonslle stnuiglhs were prac- 
tically the sa?ii(‘. Ten.sile lesls on the annealed 
sainph'H iialicah* that tie* inninuice of the grain 
size hefon* I’rdiicilon Is small, esjwclally wlien the 
final aiiiK'alljig t(‘miK‘ial lire Is 750 C., for which also 
the Itrliu'll hardne.sH and graiii size .show little 
change. Large Inlli/il grain size lends to inerease 
the elongation whether the final annealing is 
eOecled at 750'^ or at a lower teiniKU’ature. For 
lower temperature final aiUK'als smaller initial 
grain slz(‘ yields liner grain fragments and the 


fa^8 may be made In the usual manner wltb 
ordinary soft solder, and no advantage Is to be 
found in the use of duxes in either the tinning or 
jointing processes. Tinning solders should consist 
of a tin base* with the addition of zinc, or of zlnc- 
aud aluminium, to piykIlicc an alloy of suitable 
melting point. Suggested comiosltions for tin- 
zinc solders are: tin, sr>— -50%; zinc, 15—50%, and 
I for fin-zine-aliiminium solders: zinc, 8—15%; alu- 
I minium, 5~12%; tin, remainder. Excess of alu- 
, illinium, or tin* presence of copiM*r or antimony, 

I siionld he avoided, as brittleness in the solder is 
i niidcsiralile. All alloys used for soldering alu- 
; minium are eleetro-iiegatlve to tliat metal, and the 
j joint is Iherefon? subject to corrosion when ex- 
: jiosed to nioistiiri*.— C. A. K. 


tensile slrengtli is Increasisl. Mlerophotographs 
show that tile grain size [uior to reduction con- 
sldcralily afTects I lie tinal grain size. Th(‘ grain 
size after final aniHuillng Increases with inereasi' 
in the terniKuature of tlie annealing iirior to re- 
duction. Tile autliors’ results on ductility do not 
agree with lliosc* of Price and Davidson (tills .1., 
3616, 1111), who found longiludiiial and transverse 
strips to have tli(‘ same elongation after reduel Ion 
up to 55%. Ahov<‘ this value I he longitudinal lesls 
gave less elongation. Tlie authors cheeked their 
results on furtlim' .siK‘elrm‘ns and put forward tlie 
following exida nation. Du(‘ to tlie eoinpressive 
neflon of the rolls idastlc deformation lakes place 
along a niimlM'r of cleavage planes mostly at right 
angles to th(‘ direction of the grain (‘xtension. In 
a (ransveiw le.st bar there are a Iarg(‘ iminhm’ of 
lines of deformation by slip parallel to thi* length 
of Mie test bar. Along tliese jilanea will \hi 
numerous i)lat<‘s of a'morplions mat(*rial of low 
ductility wlilch will lowm- that of the mass. In a 
longitudinal strl[» Ihiuv still riMnaliis a eonsiderahle j 
minilHT of gliding plaiu's along wlilcii inovcuiumt j 
can take place.— T. IT. llu. | 

[Zinc »mrUin{j:] Effect of sodium chloride on blue- I 

poicdcr formation [in j. R. S. Dean. Cheiii. | 

and M(‘t. Kng., lOH), 20, 628. 

Smaij. amounts of salt added to the ehargi* in zinc 
smelting have lK*en found to reduce' tlie amount of 
blue powder foriiioei. Sodium carlMUiate* has Ikh*ii 
shown to net similarly to the* ehlorlele. The author 
puls forward (he following h.vpotlu\sls. Tlie for- 
mation of blue iiowder Is due to * re-oxidation 
of zinc in tli(‘ coiidemseu’ by carbon dioxide, 
ZnO-f-CO ^ /n-)-P()^, the iH*r( village of carbon 
dioxide* in equlllijrlum wltli a glve‘n mixture having 
been she^wn to be greater at liigh tliaii at low lem- 
lK‘rnture*s. Tlie pre^semev eef salt me)dltie*s (lie re- 
action thus: 2Nn(M-i ZnO-t C ^ 2Xa f Zn(M^-l-(’0, 
though tlie amount, of salt ivacliiig In tills way is 
n small perevntage ed’ (he* whole*. The metallic 
se^dlum pas.ses oil' with (he ziiie and n*due*e*s the* 
content of carbon elle)xlde, be*lng oxhiise'd Instewl 
of tlie zinc ns the te*inpeTatnre' falls. Soellnin e‘ar- 
!>onate produev.s a similar re.snlt, as the ivactie)n,. 
Na,CD^-t-2C->2Xa-f .*k'0 protve*els at fairly high 
teinpe'ratnre.s. With the e:*arlx)nate tliore is no lo.ss 
of zinc ns chloride, but tlie*iv is a tendene*y to form 
slag.-T. II. Till. 

Solders for aluminiinn . U.S, Biire*aii of Standards, 
Oire. 78, Jan. 28. 1910. 0 pages. 

Aluminium may Ix^ soldeivd satisfacteuily after 
denning the snrfae*e e>f (lie mental by abrasion and 
tinning tlie surfaces to lx* seilderexl. A ix*rfect 
union betwevn solder and ahiinlnlum is dltficult to 
obtain, but the hlglier (lie temix'rnture at which 
tinning Is done, the better is tlie adhesion of the 
tinned layer. The joint between the tinned sur- 


j Aluminium alJoys; Technical . E, H. Schulz. 

j Metal! n. Erz., 1010, 16, 91—101. 

I Thk author has examined tlie iiiHiieiia* of cold 
I rolling, lirawing, and pressing of nliiniinium alloys,, 
and gives tabk's and diagrams of rt‘.siilts for 
pure aluniliiiiim for an alloy with Du 

(duralumin) and another witli 5-64% Du and 
{ 0-53% Mn. Tin* alloys were test(‘d for hardiu*ss, 

I lc‘n.sile str(‘nglh, resistamv to hydrocliloric acid 
and alkalis, and lo corroshm by wat(*r. Tlie test- 
l)lee<*s were cut from sheet 7 mm. lldek, and were- 
roll(*(f down 1 inni. at a Mmk*, without intermediate 
annealing, to 2 mm. tiilekness. Hardness was de- 
terniliK'd by tlie Rrluell and by the Shore methods, 
j It iiicrea.s(‘d fairly regularly with increase In (lie 
I proivss of cold rolling. The l»r(*akiiig stress and 
I elongation tests showed that the softer the alloy 
j was lo Ix'gin with, tlie great(*r was the relative 
I incr(‘a.v(‘ of liardiH\ss. on suhji'ctlng to cold rolling 
np to 70% decrease of thi('kni*ss exi)re.ssed a.s fior- 
<*<*ntage of original thickness. Pure alumlnlimr 
sliowed a large eloiigatioii to b(*gin with, when cold 
ivdled, hut only a much smaller elongation after 
about .10%) of rolling, A feature of the bn'akliig 
stress exivriments was that a number of wimples 
showed at the fiiu'tuiv a split in (hi* motal. In the 
direction of rolling. In the corrosion tests pieces of 
I slieet m(*(ul, 2ox40 mni., wi'i'i* used. q4i(*sc w(*re sub- 
I mltteil to tlie action of 1(1%, liydrochlorlc acid' 

I during 20 hours and tlie loss of welgiit noted. Pure 
I aluminium lost less (liaii the alloys, but tlie intiu- 
I emv of (‘old rolling was not uniformly (lie same, 
j More regular resulls won* shown wlien tin* sheet 
I samples w<*re left for 4 lionrs In a 0-5% solution 
j of potas.siuin h.vdroxlde. Th(*re was no direct rola- 
Hon bidweeii the amount of coiqx*!- in the alloy and 
I the tendency to corrosion. Aluminium showed a 
j t(*ndency to increased corrosion witli increased 
; cold rolling. Pliolograjihs of t(*st-i>icci‘H showing 
: the eff(‘cts of corrosion are glveu. Pun* aluminium 
; was uniformly attacked all over tin* surface; the 
j alloys show’ed spots of less or gn*ater corrosioii. 

I Distilled wati‘r destroyed the metallic polish on 
1 pure aluminium and the .surface lx*came darker as 
j tlie sa mi lies were subjected to more cold rolling! 

! Cold rolling thus appear.s to spoil the .surface of the 
I metal and thereby Increase corrosion. Exix^riments 
wen* also made to ascertain whether electrolytic 
I action takes place between metals of different de- 
I c'old rolling, the loss of weight of samples 

1 of different hardness, connected by wdro and siis- 
I ixmdcHl in tap water, b(‘lng moasun*d during a 
jieriod of 6 months. The results indicate that 
corrosion Increases rapidly when an alloy Is elec- 
trically conuoctof] with the .same alloy which has 
been subjected tq a different degree of cold rolling, 
aim that in tlie oases of electrically connecteii 
alloys which have been subjected to different de- 
gnvs of cold rolling, the alloy which has recelveiT 
most rolling Is corroded to the greatest extent 

-'C. W. 
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Aluminium dust; InflammahUity of , A. Lelgb* 

ton. TJ.S. Bureau of Mines, Teehii. PaiXT 152, 
1918. 13 pages. 

Ah several dlstistious explosions of aliiiniiiliim dust 
elouds liave oeeurred, the aullior has invest ignted 
the proi)ertIeK of the dust with siarial regard to 
inflammability and to the problem of extinguishing 
lirt\s and minimising the force of exi>losions onci‘ 
stiirte<l. A review of the availalde literature on 
the subject, is given. Tlu‘ inalm’ial usih! was <‘om- 
mercial alumlniuni dust (aluniiniuin bnmzi*), i.c., 
finely dividtMl metal with a coating of o\L Alu- 
minium dtist is very liglit, and to prevent the for- 
mation of dust elouds, all apparatus should !)r‘ 
enclosed and llie ventilation shouhl not keep the 
air in rapid motion. If a fan suction system is 
employed, a dust pn^'dpitator .should Ik' Introduced 
a short way from tlu' grinding machlm^s. As the 
heat of formation <if aluminium (Huufumnds is 
hlgi), th<‘ reaction is very violent, when aluminium 
burns. Alumiuiuui has a high sfHsafie heat so that 
clouds are with dillicully ignited with small sourtvs 
of heat. The oil employed has a low flash isfint 
so that only enough should Ik‘ used to ensure protec- 
tive action. The presence of moisture is dangerous 
if (h<‘ dust be heat(‘d, (weii though only to a slight 
extent. If water is put on a burning mas.s, hydro- 
gen is llb('rated and an extremely violent ext>losion 
results. As the dust is hygroscopic the air must 
be kept dry. The electric conductivity i.s low at 
low voltag(‘S, but the n'sistance br(‘aks down at a 
potential of alK)ut ,‘tOO volts. All apparatus should 
be earthed, and tools of the .softer metals slamld 
be u.s('d. The machinery siioiild Ix' kept in go(Mi 
condition. As spout aiu'ous heating oft<m lak(‘s 
place in fiiles of dust <*xpos('d to air. esiK‘clally in 
presenc(‘ of (‘xc(‘ss f)f oil, th(‘ accumulation of dust 
should Ik^ pivvenbai and tlie amount of oil us(‘d 
?egulat(‘d. An attempt to (h*t(‘rmine the ignition 
temtM*rature of aluminium dust clouds with a 
("lenumt-Frazcr apparatus (this J., 101S, TitlflA) 
was unsuccessful, but some uscTul n‘sultH were ob- 
tained by heating a small clay inciiuTatlng dish in a 
miiflle furnace to progressively higher tcTnp<‘ratun^s 
and pouring 10 gnus, of dust into the hot dlsli. At 
SOO^r. an aluminium dust cloud ignltcsl, whilst a 
<‘oal dust cloml did not ignite at 840'^ (’. For 
extinguishing fires of ahiminlum dust carbon tetra- 
chloride was found to bi* as us<d<‘ss as waiter, but 
if the aluminium fire is smoth(*red wdth oil, carbon 
tetrachloride may lx* used to extingul.sh the oil fire. 
Stand or preferably shale dust Is most effective as a 
fire (‘xtlngulsher.— T. IT. Bu. 


yirJcef ores; Treatment of low-qrnde * . C. W. 

Davis. J. Ind. Fug. (’hern., 1910, 11, G44— 048. 

A SAMPLE of N. Carolina nickel ore, which may be 
taken as typical of the Irjwest grade of nickel ores, 
had the following com[)osilIon : Silica and In.coluble 
matter, 50-5; Iron r)xide, 22-0: alumina, 4-1; nickel 
oxide. 1-2; magnesium oxide, 7-2: and lo.ss on igni- 
tion, 8'9%, It was not possible to obtain satisfac- 
tory conwntratlon of this ore and a similar ore 
from Alaska by any of the usual methods. Tim 
nickel could t»e completely extracted from the finely 
ground ores by digestion with hot nitric acid or 
aqua regia, but Tiot by other solvents, even in large 
excess. Treatment with an ex(X‘ss of hot dilute 
(2%) sulphuric acid extracted the nickel from ores 
which had pnw'lou.sly ?x‘pn reduced with water-gas 
at 1000® C., but a large excess of the acid was 
required to react with the iron before much of the 
nickel was attacked. A large prormrtion of the 
nickel could be extracted from the rcfluced ores by 
means of an excessive amount of ferric suipliate 
solution. For the extraction of the nickel as 
chloride after roasting with a mixture of salt and 


sulphur, the best results were obtained by the use 
of 10^0 of water, or 37% of I04 acid. Fusion of the 
rtnluced N. Carolina oiv wdth an equal weight of 
sodium hisulphato ivndcred about 90% of the nickel 
soluble 111 water. In the case of roasted and re- 
diuvd Ala.ska ores the most suitable ratio of the 
ore fo .sodium hlsulphate varied with tin* nickel 
content, riz. 1 : 1 for a 2-3%, ori‘, 2 : 3 for a 3 to 4% 
ore. and 1 : 3 fur an S to 11% ore, Tlie Ix’St tern- 
IMU'iilure for the fusion was 7)00® (.\ and about 
30 mins, was rocpdri'd for small quantities of tlie 
or(‘. i’lillsailon of this mcMhod, w’ltli ultimate 
electrolytic recovery of tli(‘ extracted nickel, w'ould 
be <‘onling<mt on a favourabU* judee for liii' soillum 
blsulphale. l?y treating Alaska ore with an equal 
weight of 70'., nitric acid, and landing tlic mlxtin‘0 
for 2 liours at 2.‘»(F 93 of tlu‘ nickel was reii* 

(hu'cd soiuhlc. whilst all hut 1-2'n <>f the a(‘id was 
rcm<»V(‘d by healing, and, foi- the most i>art, could 
b<‘ n‘covered by altsorplion wllli watcu*. (’. A. M. 


}k(Klu1isinf) fiottilion coiireiif rales in a roinry kUn 
uiili inmdi it'd K, .M. Draiier. (’iuMU. and 

Met. Fug., 191*1, 20, 021. 

Fximai-MLNis with tlinn^ iiigh grade concentrates 
assaying 1925 to 2(>'57% (hi and IS to lit*’/, S are 
described. 3'hc kiln was 125 ft. long and 7 ft. 
Inside diameter. 3'o prevent loss of sulphur from 
the eoiuvulintes the following uadliods W'(‘re tried 
— a spray pipe was run Into tlie fi'e<l cud of the 
kiln t<i ket'p the <-oiie.‘n(rat(‘s as W(‘t as possible; 
tile dlscliarge (uul of llu* kiln was scailei! as tightly 
as jKLssible; a danqK'r was phnx'd in tin’ stack to 
kiH^p the klhi full <d' fuiin's at all limes and ho 
pix'vent entry of air. 'Tin’ last-meiillom’d method 
was found to Ih‘ the most ellV’clive. The nodules 
otOaliicd well’ In a sat Isfactoiy physical condition, 
and contaliH’d about 70 80% of ll»c oilglrml sul- 
pliiir. 'Plnw retained as mueh snlptuir wdien cooled 
in air as when qu<*ncln‘d In water. Poor bitu- 
minous coal with 20%. asli was used, imt no troubU^ 
was eX]M‘rl<me<*d and 5 tons (*f concentrates was 
nodullsed imt hour with a eoal ratio of 1 to 15. 

-T. H. Bu. 


EleetrorhemU'at analyses. King, t^ee, X.XIIL 
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Copper alloys; Trodueliou of . Voreinigt(’ 

Ilill lenw'<*rUe Bnrhaeli-Fleli-DUdelingmi A.-t?., 
DUdellngim, raixmnburg. Fng. Fat. 114,852, 
12.4.18. (Appl. 0274/18.) Ini, (’onv., 23.0.10. 

Copi’Eii alloys frc(! from oxygmi arc’ produced by 
melting seraf) material in an electric furnace?, [irt?- 
fcrably of tbe Induction t.yiM’, in the presence of 
a ri’dueing slag eontalnlng alkali manganosillcalc’, 
w'hich is regenerated at, Intc’rvals or during the 
oiK’ratlon of tin? furnace, by addlthniM of charcoal, 
metallh* chlpifing.s, potassium cyanide, watcT-gJass, 
or borax. 'P. IT Bu. 

Tinned scrap and tinned arlieJes; FAectrolytie 
apparatus for the treatment of If. RogC’rH 

and C. M. Walter, BirmlTigham. Fng. Pat. 
127,985, 12.0.18. (Appl. 9r»22/18.) 

The apparatus (*oitq)rlKeH a vat for the electrolyte, 
and a polygon;! I jM'iforafc^d rotary drum for (con- 
taining tin* serap. The drnni is divided Into Com- 
partments by radial caMiode fdates between screens 
at the divisions of tin* drum, the cathode pliites 
bc’Ing retained by conductor rods engaged In clips 
secur(sl to the end plates of the drum, so that the 
cathode plates are readily removable; current leads 
are connected to the elipH. External cathodes may 
also be employed.— B. N. 
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Soft metal alloy. P. 8. liraiielier, Beading, Pa. 

U.S. Pat. 1,SW,&19. 27.5,19. Appl., 4.2.19. 

The alloy eoiitaliiH K9% of lead and 0-25% of phos- 
phoruH.-T. H. lUi. 

Aluminiiiin «//<>//. A. O. Mason, Chicago, 111. U.S. 

Pat. i,;iorf,;ioo, 3.i;.ii). appi., i.t.is. 

The alloy consists of HI 5% of ahuiilnium, 0-5% of 
copiKT, and 2% of zinc." T. H. lJu. 

Alnniiniinn (ilhnt- H. Kirk, lloland Park, Md. 

U.S. Pal. i,:{or),r)r)i, ;i.(i.i9. Appi., 27.H.18. 

Tffn alloy contains lKl%-07% of aluminium, the 
remainder consisring of two parts of nickel to ono 
part of cop|)C‘r.- T. II. P>u. 

Pickling ferrous articles and electrically re- 
fjeneratiny the picklintj bath. A. F, Hoifman, 
Pittsburgh, Pa. U.S. Pat. 1,(105,213, 27.5.10. 
Appl., 20.3.17. 

The articles are pickled In an acid K<dutlon of a 
ferric salt and the solution is regenerated by elec- 
trolytic oxidation with the aid of a manganese com- 
pound acting as a catalyst. -T. II. llu. 

Silicious ores; Method of treating . O. II. 

Wlgton, Eureka, Utah. U.S. Pat. 1,305,327, 
3.0.10. Appl., 7.2.18. 

A MiNKUAi. containing an alkaline-earth metal Is 
added to a mixture of the ore and a compound con- 
tiilnlng chlorine, In order to obtain a furnaw ml.x- 
ture which will not cllnk('r or become sticky at 
the volatilisation temperature of the metal to be 
recovered from the oro.— T. 11. llu, 


liust-prvventing coating. (J. II. and W. II. Allen, 
Detroit, Mich. U.S. Pat. 1,305,331, 3.0.10. Appl., 
20.2,18. 

*A co.\TiN(i for protecting iron and steel consists of 
casidn and barium i>hosphate.--T. 11. llu. 

Molybdenum: Extraction of . T. U. FOrland, 

Haugesund, Norway. U.S. Pat. 1,305,350, 
3 .0.10. Appl., 5.4.1s. 

Moiaiidenum Is obtairu'd by electrolysing a fused 
salt mixture of chlorides of molybdenum, sodium, 
aiid aluininluiu.— T. 11. llu. 

Electrolytic [copper] slimes; Treatment of . 

W. 0. Ferguson, (Jardeu City, N.Y., Assignor 
to Nichols Uoj)]ier Uo., New York. U.S. Pats. 
(.A) 1,305,7S7 and (lO 1,305,788, 3.0.10. Appl., 
(A) 20.0.15. Kenewed 20.10.18. (a) 10.11.18. 

(a) Elect aoi.YTic copin'r relhiery slimes, containing 
silver but very little snU)hur, are roasted in the 
pre.SAMiw of a suli»hatlslng agent until the greatt'r 
part of the silver is convert<'d Into sulphate. The 
product Is afterwards leached. (a) Electrolytic 
slime Is roasted with a snlphatising agent under 
such CHUiditions that most of the silver but as little 
of the (\)ppcr as possible Is converted into sulphate. 

~A. II. S. 

Electrolytic dcpo.sition of lead; Process fur the — — . 
Method of recovering ineials from their ores 
[elect rolgiically]. D. F. llarbaugh, Chicago, 111. 
U.S. Pats. (A) 1,300,470 and (a) 1,300,480, 10.0.19 
Appl., 5.7.18. 

<.\) A coMTOUND of saccharine material previously 
moistened with lead oxide is dissolved In sodium 
hydroxide solution, and the solution, the concen- 
tration of which is kept constant, Is subjected to 


the action of the electric current, (b) A quantity 
of the metal is fused with sodium carbonate, and 
then with a quantity of the ore to form an anode, 
which is employed In a suitable electrolyte.— B. N. 

Qalvanising process for hollow bodies. Akt.-Ges. 
“ Weser,” Bremen. Uer. Pat. 311,584, 27.10.16. 

In a galvanising process in which a fall of poten- 
tial takes place in the electrode owing to the 
low conductivity of the latter, a uniform deposit 
of metal is obtained by so controlling the flow of 
electrolyte that the product of the current density 
and the metal-content of electrolyte Is the same at 
all parts of the (*UH,Trode. The process is applic- 
able to the deposition of zinc, nickel, or lead upon 
hollow vessels of all shapes; e.g., tubes may be 
coated internally, or both internally and externally 
at the same time.— J. II. L. 

Hteel; Manufacture of open hearth . II. C. 

Uydlng and A. W. Allen, Birmingham, Ala., 
U.S. A. Eng. Pat. 128,836, 21.11.18 (Appl. 
19,1<«/18.) 

See U.S. Pat. 1,280,057 of 1018; this J., 1019, 146a. 

Case-hardening of metal. P. C. Knshen, London. 
From P. W. Shinier, Easton, and J. W. llicliards. 
South Bethlehem, Pa., U.S. A. Eng. Pat. 

120,144 , 20.7.18. (Appl. 11,901/18.) 

See U.S. Pats. 1,279,457-8 of 1918; this J., 1918, 
772 a. 

Zinc; Process of alloying with iron or steel. 

B. F. Dlinm, Erie, Pa., Assignor to C. A. Dlmm. 
U.S. Pat. 1,307,853, 24.i;.19. Appl., 10.2.14. 

See Eng. Pat. 2380 of 1915; this J., 1916, 425. 

C rucihlc-fv rnaee for melting 7ne}als. P. V. Parsy, 
Parks. U.S. Pat. 1,308,190, 1.7.19. Ai)pl., 26.12.16. 

See Eng. Pat. 102,950 of 1016; this J., 1017. 967. 

XI. - -ELECTRO-CHEMISTRY. 

Formation of ammonia. Brlner aud Baerfuss. See 

vn. 


(^hlorine-eaustic soda plant, (ireon. See VIT. 

Electrochemical analgses. King. See XXI 11. 

Elect rolytic preparation of chloroform. Feyer. 
See XX. 


Patents. 

Electrode for an eleetrolylic evil. C. Zorzl, Milan, 
Italy. Eng. Pat. 117,150, 20.6.18. (Appl. 10,187/18.) 
im. Conv., 0.10.16. 

An electrode comprises a series of elements In 
the form of truneated cones Avilli eenlral ainnlures, 
and vertical supports, on which the elements are 
mounted one above the other with their ai>ertures 
disposed in eo-axial alinement. Insulating caps, 
substantially similar In form to the elements, en- 
circle the several elements, and are carried by aud 
spaced from them. Spaces are thus provided 
between adjacent elements, forming guide channels 
for conducting the liquid or gaseous products of 
Uie electrolytic decomposition to and through the 
central apertures. A collecting pipe Is connected 
to the topmost element Into which the products of 
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electrolyrts pass, the pipe being surrounded by a 
vertical sleeve terminating In and forming an ex- 
tension of the insulating cap on the upper element. 

— B. N. 

Electrolytic gas generators. I. II. I^vlu, New ! 
York. Eng. Pat. 127,937, 1G.5.1S. (Appl. 8207/lS.) ‘ 
lut. Conv., 22.5.17. { 

Ax electrolytic apparatus for the generation of I 
oxygen and hydrogen Is coinix>8ed of two terndual i 
dished or recessed electrodes of opposite i>olarlly, ' 
dnd one Intermediate re<*es8ed electrode, each elec- | 
trode being integrally formed with separate gas i 
outlet and liquid supply passages. Eacli electrode | 
Is insulated from the next adjacent electrode, from ; 
which it Is also ser>arated by a porous diaphragm ■ 
secured betwi^en the oik'ii sides, and means are | 
provided to allow the flow of electrolyte to take j 
place from one side of the diaphragm to the other. 

-B. N. I 


Beating oils, fats, and other liquids hy electricity 
for distillation etc.: Method mid apparatus for 
. n. Alexander and W. T. Vint, UhhIs, and 

A. Imbery, Halifax. Eng. Pat. 127,987, 12.(1.18. 
(Appl. 9C41/18.) 

A VAT or bath, preferably enclosed in a brick 
chamber lined with insulating material, is provided 
Internally with bearings for a rotary shaft carry- 
ing an electrical heating element lifted with vanes. 
Electrical c-onnection to (he* rotary heating elenjcnt 
can be made by slip rings insulated from the shaft. 
The vat may also be fitted with inlet pli)es for | 
superheated steam, ozone, etc.— A. do VV. j 

i 

Electrical fixation of gases; Apparatus for . 

B. Thomas, Seattle, Wash. U.S. Pat. 1,301,82.3, 
27..5.19. Appl., 18.4.17. 

Thk apparatus comprises a series of horn elec- 
trodes, disposeii about a common cmitral axis and 1 
curved to resimible conical helices having the bast; i 
of the cone at their free ends.--B. N. 


Storage-hattery plate and process of treating same, j 
R. 'n. (^humherlaln, Chicago, 111., Assignor ^to 1 
Could Storage Battery Co. U.S. l^at. 1,304, .8.52, 
27.0.19. Appl., 13,5.10. 

Foiimfd storage battery iiegative plates are treated 
by immersing them for 4 - 0 hours in a zinc siil- j 
l)hate solution.— B. N. j 


Dry cells; Manufacture of . C. F. Burgess, 

A.ssignor to Burgess Baltm-y (’o., Madison, Wis. 
U.S. Pats. (A) l,30.j,LV)0. (a) 1,305,2.51, and (c) 
1,305,252, 3.0.19. Appl., 20.10.17. 

(A) A MA\OA>KSK oxldc OH* Is loaslcd to coimu’t 
it partially into a lower oxide, and then tn-ated 
with a mineral acid to dissolve the lower oxid(‘, 
and leave a porous resldm; of relatively pure m.an- 
gauese dioxide. The residue is intimately mlxe<l 
with carl)onac*eous mateii.al to form a depolarising 
mixture for dry cells, ta) Manganese oxide ore i.s 
treated with a solvent, having greater activity ; 
towards it than the 8;iI-amnionlac-zlnc ehlorido | 
electrolyte conimonly eujployed in dry cells, and ' 
the impurities in the ore are dissolved. Tlie ; 
residue is mixed with carbon to form n depolariser. i 
(c) The partially de-oxidised depolarising mixture i 
of a worn-out dry cell is regenerated by washing it 
to remove the electrolyte, treating with dilute 
mineral acid to dissolve out the lower oxide and 
render the dioxide porous, and finally* washing and 
drying the purified mixture.— B. N. 


Electrolytic cell, L, W. Chubb, EdgewoiKl Park, 
Pa., Assignor to Westiiighousc^ Electric and 
Manufacturing Co. U.S. Pat. 1,305,443, 3.G.J9. 
Appl., 6.4.17. 

Ax electrolytic cell comprises a closed hollow elec- 
trode of lllm-forming material, an expansion 
chainlM'r, a lube leading from the electrode to the 
expansion chamber, and a second electrode of fllui; 
forming iuab‘rlal enclosed within the first and com- 
idelely snhmerged by an electrolyte contained 
therein.- B. N. 


Elect ndytic cell. C. G. ForU‘SCue, IMttsburgll, 
Pa., Assignor to W(‘stiuglK)use Electric and 
Manufacturing Co. U.kS. Pat. 1,305,458, 3.G.1U. 
Api»l., 4.4.17. 

An electn>I.vllc cell eou»prls(‘H au eloiigaled elec- 
troiyb' cHuilaiiicr having two oppostai inner walls 
of ek;cliode material, and an <‘ler*tnKle disposed 
wltliin the eoiitaluer and eo opera ling elect rolytl- 
eaily witli b(»tlj of tlie wjills. -B, N. 


Furnace; Electric . (a, a) (). A. I'olby, Larimer, 

Pa., (c) F. Thointon, jiin., Ifittsburgli, and O. A. 
Colby, As.signoi's to Westlnghouse EUtItIc and 
Manufacturing ('o. U.IS. I’ats. (a) 1,300,250, 

(a) J,. 300, 2.51, and (c) 1..300,2S9, 10.0.19. Appl., 
(A) 13.10.17, {li, (!) 21.10.17. 

(a) Thk furnace conij)rises a heating chamber and 
ati adjacent resist er willi t(*nnlnal ehvlrodes. A 
mass of el(‘ctrically-<'onducling material, Insulating 
to laait, is Inlcujjosed b(*lw(‘eii each of tlu; elec- 
trodes and the rcsi.ster to conduct the current, 
and to i)rcv(‘iit ovcrhc.atlng and consumption of 
th(‘ (‘h‘clrodcs. (a) 3'he rcsisler conipris<.*H refrac- 
tory ehM'Irlc.ally conducting block material. (c) 
'The resistor coniprIs(‘s blocks of rt'fiaet.ory elec- 
trically conducting material in eontact with each 
other,' and funning thi‘ top and bottom walls of 
the h(‘allng chamber. B. N. 


Euniticc; Electric ■ - . M. S. Clawson, VVeebawkeu, 
N..J. U.S. Pal. 1,. 300,948, 17.0.19. Appl., 21.2.17. 

Tiik furnace coni|)rls<'s a main supporting iiKiinber, 
oj» whlcli sl(l(‘ i»orlions are pivoted. A reslHlanee 
membm’ is s(“<-‘nr('d iM'lweeu revoluble heads 
imninted on the side lajrlions, and Is a(lai)U!d to 
hold Die mahn-ial to hi* liualed, imams ln'ing pro- 
vided for adjust ing th(‘ side portions.- 15. N. 


Electrically accelerating chemical reactions; Pro- 

ces.H and apparatus fitr . VV. A. Sehinidt and 

E. It. Woleott, Assignors to Interna lional Pre- 
clpll.ation (3>., Los Angidi'S, ('al. t3S. l*ut. 
1,. 307, 9.30, 21.0.19. Appl., 21.5.1.5. 

(hiKMH!Ai. cl)ang(‘s ai(! aee(‘lei‘ati‘d by subjecting the 
substanc(‘ nnder lr<*atment to the aelion of an 
cl(*etric diseh.'irgt! jn’odma'd by sadden impulses, 
each of wliieh Is of such liigb potential that il 
would, if conllnn(‘d, break down Die dielectric 
resi.sfanci* of the subslanee, but Is ol such short 
duration as to jireveiif tlie hreak-down,— -B. N. 


Electric furnaces; Electrode, holder for . Spear 

and .laekHon, Ltil., and G. Marriott, Sheffield. 
. Eng. Pat. 129,027, 27.9.17. (A])pl. 13,918/17.) 


Electric induction furnaces. 0. 0. Bfickman, 
Hortem, Norway. Eng. Pat. 120,030, 17,5.18. 
(Appl. 8273/18.) Int. Conv., 12.10.17. 

See U.S. Pat. 1,275,200 of 1918; this J., 1918, 662 a. 





58$i 


. CI-.XIJ.— PATS; onjtf^, WAXES. 


Electric furnacen. Th« Hrltinh ThoniHon-lIoustoii 
Co., Lid., liCjndon. From General Kl(;ctric Co., 
SdiemH'tady, N.Y., T'.S.A. Cat- 129,011, 

aO.9.17. (Appl. i:{,. 541/17.) 

Sek U.H. I'al. \:2VJ,27rf of 1917; llils J., 1917, 1279. 

Electric fucnucc coiitccl (ijipoidtUM. 1 h(^ llrltlsh 
TlKmiHoii-lIoiiHloii Co., Ltd., London, t^ioin 

(loncral Lloctric Co., SdioiKMlad^ , N.Y., I ., .A. 
Eng. Cat. 12t>,0:{9, 2.1(1.17. tAppl. 14,215/1 1 .) 

,Ske C.S. I'at. L25;{.7:i2 of 191S; this .L, 191S, 15U a. 

Electric funiace. J. Cil)l)y, Loudon. C.S. Cat. 

L:{0S,27;{, 1.7.19, Aitpl., (i.2.19. 

Ske Kuf?. Cat. 12.5,179 of 191H; thlH J., 1919, 424 \. 


case of other oil seeds. Experiments to determine 
the influence of the organisms or enzymes in 
linseed oil “ foots ” on the comiwsition of raw 
linseed oil, showed that whilst bjtcteria and 
(‘iizymes have a pronounceii hydrolytic effect on 
I oils in the premmw of sufficient water, they have 
j rady a slight action i]i)on dry oils. They show no 
I tendency to increase tlie un.saluratiou of oils, 
j Salts of ctn-lain metals, notably zinc lactate and 
I cobalt acetate, in certain concentrations in suii- 
i light or at 27° C. act as catalysts in promoting 
I hydrolysis, but do not increase the uiusa titration 
I of oils. In the case of zliu* lactate the oil was 
i hleach(‘d to a (!ou.siderahle extent, whilst the Iodine 
i value was reduced from 1S41) to 17(»(). Ultra-violet 
j light acting niton oils and emulsions containing 
1 salts effects slight hydrolysis.— C. A. M. 


Electroli/tir ccih. 10. U. It. Marls, L<m<lon. From 
A. T. Stuart, Toronto, (’anada. Li'g- Cat. 
12S,4.r), 17.7.1S. (Appl. 11,7:19/18.) 

Skk U.S. Cal. L.5():L.519 of 1919; this .1., 1919, .54:5 \. 

t^cparatiuii einul}<ionfi. U.S. I'at. 1,.594,7S<I. ^e< 1, 

Treatment <>/ petroleum. Fug. Cat. 127,918. 
See Ha. 

Treating pelroteum. U.S. Cat. 1. .‘507, 9.51. ^ee 11a. 

Oxidation of eomhn.stihle gatos. U.S. Cat. 1,29 S,k.k9. 
Kee 1 1 A. 

\ppanituf< for fleet rot yxi'*. Lug. Cat. 121,400. 
See VI L 

‘Elevtrolytie eetiH. Fug. Cats. 127, 9M-. 5. Nor VII. 
Electrolytic cell. U.S. Cat. 1,;;0(),2:57. NVe VH. 
rickling. U.S. Cat. 1,20.5,21:5. NVe X. 
Mvlybilenum. U.S. Cat. 1, .‘505, 2.50. N'cc X. 


XU.--FATS; OILS; WAXES. 


LinseeAl oil: Effect of e.rj}osure on raw — .^L. .L 

Sheppard. .L lud. Fug. Uhciu., 1919. 11, (1*57— 0:59. 


SAMruEs of raw Ammlcaii and La Plata liiist‘ed oils 
were exitoscd to the air In shallow glass dishes. 
The sp. gr. showed a gradual increase, whilst the 
iodine valui'S decreased, the changes iKdng 
apparently indeiM'udeut of the rate of gain in 
weight.— U. A. M. 


Vegetahle oilit; Modification of the. rmnpo.Hition 

of irith special reference to increasing uth 

saturation. IT. L. White. .L lud. Lug. ( hem., 
1919, 11, (‘>48-0.51. 

Soya beans were grown under abnormal conditions, 
such as in diffused light and at low temperatures 
In a greenhouse, in darkness, etc., in order to deter- 
mine whether any eondlUons of metabolism 
occurred during tlie growth of the plant which 
would promote the formation of unwit mated fatly 
acids. It was found tliat during growth of the 
plants up to a height of S to 12 cm. there was no 
increase In (he amount of uns;iturated fatty acids 
In the oil extracted from the Ivans with ether. 
On tlie other hand, there was a dtrreast* in the 
ItHllne value, hut not to such an extent as in the 


I I'enugrcek oil, II. F. Wunscheiidorff. J. PhariiK 
1 Uhlm., 1919, 19, 297-;598. 

‘Fenuokekk seeds yield about ,5% of oil having ji 
y(‘llow colour and disagreeable tast(‘; when spri*ad 
in a him on glass, the oil dries rai>ldly, yielding a 
yellow vurnlsli which is insoluble lii ether. The 
oil dissolves in most of the usual solvents, hut is 
not eompU‘((dy soluble in acetone; it has the fol- 
lowing eliara(‘t(‘rs : sp. gr. at 1.5° 0-9471; 

1-4774; saponif. values 189-5; Iodine^ value, 137-8; 
:^Iaumeiu* value, 98-9; free acid, 2-2%; solid fatly 
acids, 92-9%; volatile fatty acids, 1-50%; uiisaponU 
flahle matter, 0-90%,; hslthins, 0-2.5%; phytosterol, 
0-5.5%,. 'Phe* phylosl(‘rol imdts at 12.5-,5° C., its 
acedale at 12l°r.— W. C. S. 


oil of iUratotheca sesamoides. E. R. Holton, 
Analyst, ]9Rk M. 2.2:5-224. 

The S(hm1s of Ccratotheca se.mtnoides (“ hungu ”) 
closely r(‘semble those^ of white Eesamum indicum 
(glngelly) in appearance except that they are reel- 
dish brown in cxilour, anel somewliat larger and 
flatter. A sample from the Gold Coast yleleled :55- 17%, 
of 11 pale yellow oil with a slight nutty flavour, it 
gave the following results:— Sp. gr. at 1.5°/1.5°C., 
0-9102; refract eiineter re'ading (Zeuss) at 40° fk, 
.59-00; saponitie*. value, 190-2; iodine value, 110-0; 
free fatty aclels (as oledc aciei) 0-02%,, and un- 
saponiflahle mattm', 1-52%,. The oil gave a nega- 
tive re'sult in Ilalphen’s test, and, althenigh derlveel 
from s^xxis so edosely related to sesanm seeds, .gave 
I no coloration in the I5audouln tost. If the seed 
1 <*ould Im* collect c<l in sufficient quantity the oil would 
I Ix' of commercial vaUu' for us(^ in margarlm^ etc. 

I -C. A. M. 


Eatly acids; Eeutruli.salion of the higher — and 
estimation of their sapfoiification value. II. Pome- 
ranz. Sclfcnslcdcr-Zcit., 1918, M, 578. Chem. 
Zeiitr., 1919, 90, IL, 047. 

Meiuhirio diloride solution glvt'S a milky while 
; f>r(‘clpltat(; with neutral soap, hut a yellow preclpi- 
i late If free alkali Is present. This behaviour may 
I he utlllstMl to determine the neutral point and 
; sjiponitiejitlou value In the preparation of soap. 

I One kilo, of fat is heated with 1 litrt' of water until 
i it has melted, and aftcT the addition of 4C0 grins, of 
so<lluin hydroxide solution (28° 15., sp. gr. 1-30), the 
mixture Is Ixdled for 20 to 30 luliis. A test portion 
is then dissolved in hot water and a little mercuric 
chloride solution (20 grms. HgCl, in 1 litre) Is 
added; If a milky Avhite precipitate Is formed, the 
IxMllng is eont limed with further additions of 
lO grms. of sodium hydroxide solution until a test 
I)ortion gives a yellow precipitate of mercuric 
hydroxide In place of the white precipitate, show- 
ing that sodium hydroxide is present In excess, 
.50 grms. of fat Is then added to the solution, which 
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is again boiled for 20 to uiins,, another test Is 
made, and this Is ivix^atwl until the pn^clpltate Is 
again white. Many fatty neids give reddish nier- 
eury soaps In the neighbourlioud of the neutralisa- 
tion i>olnt, but the end i>oln( Is sharply ImlleaUHl 
bv the pure yellow colour of nienairic hvdroxlde. 

-L. A. (\ 


Wijs' ftoHution fiu‘ dclrnninint/ tin iodine value; 

Modi/icatio}) of . f]. Ilihit. Key. Trod. <’hlin,, 

1918, 21, 2r»4-l>.V),. Clieui. Zeiitr., 1919, 90. 11.. 
722. 

Jh using carbon t<‘lrachloride Instead of glacial 
acetic acid as the sohaait for the lodiin^ chlorhh'. a 
solution much richer In iodine I ban tin* ordinary 
Wijs’ solution is obtained. A solution of 
of chlorine in carbon tetrachloride will dissolve 
40;]tJ7% of iodine as iodine chloride, and the solu- 
tion Is very stable if a fragment of dry cahdum 
chloride is i)laced in the botthv From .‘10 mins, to 
2 hours is rcQulred for the coinphde absorption of 
the halogen by fats, and tlie results are conc<»rd.ant 
and agrcT with tho.se obtained by lltibrs method. 

-F. A. M. 


Vi rearhonnlv irashiuij iHunlers. If. Ktihl. Fhein. 

Zelt., 1919, 43, 3r)l--355. 

ItKsui.Ts of ex]X'riments are i(‘cord(‘<l showing that 
fabrics are not injurtHl by Indling with jK'rcarlH>nate 
solutions; washing iK)wders, alh'ged to contain 
substanct‘.s yielding oxygen, are on tin* mark(*t and 
c(‘rtaln of these are uinloubtedly injurious to 
fa])rics, but the harm is more probably due to the 
pres<‘nce of such substamcs as .s(xlium silicate, fnc 
alkali, sodium sulphab? containing much iron, etc., 
rather than to lln^ pr(*senc<* of per-wilts. IVrsub 
phates .should not, however, Ik* iiscsl in washing 
powders sino(* they may yield free sulphuric aeld. 

--W. r. s. 


PATFN'IS. 

i’astor oil f,* Treatment of — for nne as tuhri' 
eant]. W. II. II\ixl(*y, LlverjMX)!. Kng. Pat. 
128,007, 14,0.18. (Appl. 971W1H.) 

Sri.i’unnic acid (1 part) is added to castor oil (4- 7 
parts), the tomi)eruture being kejd; b(‘low 100® F. 
(38° C.). The mixture is agitated for 10— -24 hours 
and allowed to stand for a further 1(1—24 hours. 
The oil Is then mixtHi with an ciiual bulk of water 
at about 212° F. (100°(!.) and In this mixture zinc 
l)lates, connect (*d to a sourw of electric current at 
2.30 volts and .5 — 10 amia'Tes, an* immersed until no 
mon? hydrogen is evolved. 'I’ln* mix tun* Is then 
allowed to se])arate. The treat(‘d oil Is subse- 
cpiently wnsh<*<] with boiling water until free from 
zinc sulphate, and drl(‘d, pref(‘rablv at 220°— 
2.30° F. (105°~110°C.). The tre.-ded oil Is mlscibh* 
with mineral oil.— A. d(* W. 


iUdton seed; Process of treatinf; . H. A. Fee* 

}ind (t, a. Aev.’ienes, San Aut<nilo, Tex. TJ.S. 
Fat. 1,304,(170. 27.5.19. Apid., 4.0.17. 

FnTTO.v seed is hulled, centrifuged, and spraye<I with 
a .siillne solution, then centrifuged again and simul- 
taneously spra.ved with a solution of common sjilt 
in water. Finally the spraying is Htoi>iH*d, and the 
centrifugal motion acc^eleratwl until all the mols- 
tiire has been exr>elled.— 43. A. M. 

"Nickel catalyzer [for hydrogenation]; Production 

of . W. P. Schuck, Portland, Oreg. U.S. 

Pat. 1,305,173, 27.5.19. Appl., 0.1.18. 

*An intimate mixture of a nitrate of a catalytic 
metal (nickel) and a carbohydrate Is heated to 


! nnlness In a noii-oxldlsIng almosphert*, the propor- 
I lion of the two components b(*ing such ns to yield 
i au uncaktMl intimate mixture of a free catalytic 
1 metal and free cjirl>on. The resulting pnxluct Is 
i cooled in a non oxldising atmosphere. - (3 A. M. 

, 11 ydrogenation of fatty bodies or other organic 
products; Ilrgcnerating vatalysers containing 

nickil nhich have been employed for the , 

(I. X. Vis, Parks. U.S. Pat. 1.30(vH71, 17.6.19. 
j Appl., 21.11.17. 

' 1'iiK spent calaly.st is treab'd witii a solvent to re- 
move fatty IhmIIcs, llu* residue iieated In nlr to 
; destroy organic matter, wa.slu'd In wjiler to free It 
from soluide impnrllh's, and lli(*n converted Into 
I nlek(*l snh<»xlde hy liealing to 309° (\ In oU through 
; whieli hydrogen is pjissed.- A. de W. 

i ll yduK/enisino oils and fats: Apjmratus for . 

i ll. i.ane. Asld'onl. U.S Pat. l.:i07,r>SS, 24.6.19. 

I Appl., I‘2.2.i9. 

i Skk Fng. l*at. 123,iH)l» of 1918; lliis ,1.. 1919, 2tl2 

I 

i Heating oils vie. Fng. Put. 127,987. See XI. 
j (llyeerin suhstilute. (ier. U.»t. .311,371, See XX. 

i Xra. -PAINTS; PIGMENTS; VARNISHES; 

I RESINS. 

: Colophony : Aelion of snlphnrie acid on . 

I A. (Irlln and U. WinkU*!’. (3u‘m. Umsclmii, 1919, 

I 28, 77- 79. 

j Tkv grins, of c<dophony (acid v.alnc 1641, sajionlf. 
j value 17.5 9, Uxllm* value 244-2, and unsaponlf. 

matter 6-7%) was mixed with ix‘lroleum spirit,, and 
I treated for 6 hours at -."FC., with 30 grins, of 
strong Hulpliurlc add. The viscid mass was bolhxl 
! with water until frn* from acid, and I lie product; 

1 dissolved In l>('nz(‘n(*, dried, and tin* solvent evapo- 
rated. The resldm* had tin* following churacters 
Unsaponlf. mailer, 9-33%; lolal resin acids, 00*9%; 
a<dd value, 10:i-7; saiMmlf. value, 153-9; Iodine 
value (WiJs) after 1 hour, 10.5-2; after 2 hours. 

! 113-7; and aci-tyl value, .51-2. From Ihew* results it 
j was caleulat(*d (liat tlie i>r(Mluct conslHled of 64-1'):, 
of the Inner ester of a hydroxy acid, 
j (;,Jl,„(OH)FO(H\,U.,„a)(3II, 

I 26.5% of nimltcn'd abl(‘tic acid, and 9-4% of me 
I saponifiable matter. The formation of the inner 
I (*Hter of this hydroxy acid Is analogous to the for- 
mation of dlrlcinolelc acid from the sulphuric acid 
ester of rlclnololi* acid, tiie sultihuilc acid com- 
hlnlng wilii tlu* double Ilnkagi* and the [iroduct then 
being decompos<‘d by water. Esterification of the 
colojihony with sulphuric acid In i)n*H(*nc<‘ of methyl 
alcohol yl(‘ldcd a t>roduct wliich, wia'u boiled with 
wat(*r, and sc'pa rated ns liefon*, had tin* following 
cliaracl(‘rs : — Total rf*sin ai'iils, 93 01; fr(‘e acid, 

! 1.50.5%; unsai>onlflablc matter, 6.59%; hydroxyl 
i value, 4 0; and methoxyl (“oiitcnl of ester, 7*85%. 

I These' results corresponded with 774)6% of the 
methyl esl(*r of nhletic acid, only traces of a 
I hvdroxv acid being prew‘nt. TJie Iodine value 
i fWlls, 2 laairs) was 164 0, that tin* ester under 
: tliese conditions ab.sorbs only 2 mols. of halogen 
as against 3 mols. In the cast* of free abletlc add. 
(Woe also .1. t/hem. Woe., Wept., 1010.)— C. A. M. 

Colloids. Schryver and Wrieer. ^ec I. 

Absorption of dyestuffs. Felgl. Sec IV. 

Inflammability of aluminium dust. Leighton. SeeX. 
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lAnteed oil. Sheppard. See XII. 


Pate.nts. 


Lamphlack; Method 
Chelsea, Ok la. 
Appl., ir>.:{.1S. 


of producing . Tj. 

U.S. Put. 1,304,720, 


Bendit, 

27.5.19. 


CATmoNiKEUofj.s inatorlul 1 h Incornplettdy burnt In an 
encloH(‘d fhiuiilHT, and tho prodiiots of combustion 
are admUUMl to m /oih‘ of lower pressure, where 
the carbon Is pr(*c\pltated by ehx;troslatlo action. 


Hrsinous product ft; Manufacture, of . 0. N. 

Forrcsf, Unhway, and J. V. Meljj.s, Perth Amboy, 
N.J., AsslKiior.s to Tho BarlM'r Asphalt Pavlnj? 
Co., P]illMd(‘lphIa, Pa. U.S. Pat. 1,305,700, 3.0.10. 
Apid., 31.12.17. 


A BAi.sAMio or reslnou.s material, which la Insoliiblo 
In iKdroleiim other or carbon blaub>hido but aolublo 
in alcohol and ncf'tono, la made by the reaction of 
nitric acid or nltro^jon oxides on tho un.saturated 
and reactive distillates of native bitumen.— A. B. S. 


[Paiint and varnish remover.] Composite solvent 
and process of making same. C. Ellis, Montclair, 
N.J., As.slKiior to Chndoloid Chemical Co., Now 
York. U.S. Pat. 1,300,221, 10.0.10. Appl., 10.0.14. 
A PAINT and varnish remover consisting of a mix- 
ture of benzyl alcohol and a chlorinated solvent 
<‘ontalnlng chlorololmmc Is obtained by chlorinating 
toluene partly In tho side-chain and partly In the 
benzene ring, and subsequently treating tho pro- 
duct with an alknllno dechlorlnatlng agent, whereby 
chlorine Is wdi'ctivcly removed from the side-chain 
and niplaml by a hydroxyl group, while the 
chlorine In the iKUizene ring la substantially un- 
affected.— A. do W. 

Phenolic condensation product and process of 
making same. Jj. H. Baekeland, Yonkers, N.Y., 
Assignor to General Bakellte Co., New York, 
U.S. Pat, l,3(Kl,rKSl, 17.«.10, Appl., 0.11.10. 

A FUSIBLE body of the sallretln class is formed by 
condensation of a cresol mixture enriched In 
p-cresol with a substance containing a mobile 
methylene group. The substance fuses at a tem- 
perature materially above 115® C. — A. de W. 

Self-luminous material; Preparation of . 

E. Parade, Tx?lpzlg. Ger. Pat. 311,500, 2.12.15. 
Radioactive zinc sulphide Is used In the preparation 
of plastic self-luminous material, care ^Ing taken 
that the crystalline structure of the zinc sulphide 
is not destroyed during the mixing with the other 
constituents,— L. A. G. 


hydrometer type is not possible. The scale of the 
“metrolac ” and “ latexometer is so constructed 
as to give correct readings for the rubber content 
of mixtures of water with latex of original specific 
gravity approx, 0077 and containing approx. 37% 
of rubber, and that these values cannot be con- 
sidered to apply generally is obvious from the fact 
that in testing various latlces obtained in Java the 
hydrometer Indicated from 0 to 120%, but mostly 
70—80% of the rubber actually present.— D. F. T. 


Ruhher compounds; Effect of light on unvulcanised 

. 11. Repony. Rubber Age and Tire News, 5, 

f5]. Indlarubber J., 1010, 58, 72. 

The harmful effect of sunlight on vulcanised rubber 
goods is generally recognised but the similar effect 
on unvulcanised rubber compounds appears to be 
Ic.ss definitely realised; although only the surface 
film of the rubbt'r may be affected the result may 
seriously Influence the quality of the finished vul- 
canised article, especially if the expost'd rubber 
stock Is In the form of calendered sheet which In 
the course of subs(‘(pient manufacture Is built up 
in 8up<‘rimposed layers. A mixing of 40% of fine 
Bara rubber and (>0% of mineral tiller after being 
calend(‘red and exposcal to sunlight for 2 hours In 
July, bad completely lost its surface tackiness and 
this could not Ix^ rr'stored even by moistening with 
gasoline; also two layers when vulcanised with the 
oxidised surfaces pressed together failed to b('Come 
united. Experiments with rubber i)laeed Indween 
plates of glass of various colours, with almost com- 
plete exclusion of air. Indicated that light is a more 
important factor than air or heat In producing the 
alteration In question. Rubber mixings containing 
a high percentage of mineral fillers, esiieclally 
oxides, are more affoeted than those rich in rubber, 
and pure rubber free from sulphur Is least sensi- 
tive. Although the presence of paraffin wax, 
mineral oil, or other non-drying oils retards the 
oxidising action of light the best precaution is to 
protect mixed rublK*r stwdc from direct exjwsure to 
the sun's rays and as completely as possible even 
from daylight.— D. F. T. 


Patents. 

Crude ruhher or other materials containing grit; 

Washing . O. Shaw, Manchester, Eng. Pat. 

127,533, 28.1.19. (Appl. 2072/10.) 

Water under pressure is led through a pipe passing 
through the guide-i)lnte at the end of the roller of a 
rubber-washing machine, Into a groove In the end 
of the roller, and emerging through the narrow 
ofienlng between the roller and the guide-plate, 
forms a baffling stream preventing access of grit to 
the bearings of the roller.— B. W. L. 


Zinc-lead pigments and the method of manufactur- 
ing the same. New J<ts(\v Zinc Co., New York, 
Assignees of J. A. Singmaster and F. G. Breyer. 
Palraerton, Pa., U.S.A. Eng. Pat. 120,104, 12.4.18. 
(Appl. (5270/18.) Int. Conv., 20.10.17. 

Sf® U.S. Pat. 1,257,130 of 1918; this J., 1918, 251 a, 
(Reference Is directed, In pursuance of Sect. 7, Sub- 
sect. 4, of the Patents and Designs Act, 1907, to 
Eng. Pats. 7110 of 1893 and 2789 of 1907.) 


XIV.~INDIA RUBBER ; GUTTA PERCHA, 

Rahher content of latex; Use of hydrometers to 

determine the . O. de Vries. Indlarubber J., 

1019, 58 , 81. 

Thk satisfactory determination of the rubber con- 
tent of diluted latex by use of instruments of the 


Rubber composition and method of making same. 
J. M. Blerer, Assignor to Boston Woven Hose 
and Rubber Co., Boston, Mass. U.S. Pat. 
1,303,759, 13.5.10. Appl., 1.9.10. 

A RUBRFm composition comprises a mixture of rubber 
and chemically treated cotton In powdered form, 
free, or substanMally free from the tensile strength 
possessed by untreated cotton.— E. W. L. 


Rubber-compound material; Resilient . T. H. 

Rieder and W. B. Wlegand, Montreal, Canada, 
Assignors to Goodyear’s Metallic Rubber Shoe 
Co. U.S. Pat. 1,305,008, 27.5.19. Appl., 25.4.16. 

A SHEET of resilient material having a non-sllpplng 
hairy surface consists of a vulcanised rubber binder 
having Incorporated therewith wool fibres In such 
proportion that the material possesses the tensile 
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Strength and wear-resisting property of a zinc 
oxide-rubber mixing, together with the elasticity 
of pure rubber.— E. W. L, 

Rubber or other substances; Machines for cleaning 

scrap . R. W. JniiK's, J^ondoii. From C. C. 

Stephen, Colombo, Ceylon. Eng. Pat. 12S,717, 
21.6.18. (Appl. 10,259/18.) 


Vulcanising rubber goods ; Apparatus and process 

for . W. .T. Mollersh-.Iaek.son, Eomlon. From 

American Rubber (\)., Roston, Mass. U.S.A. 
Eng. Pat. 128.S52, 6. 1.10. (Ai>pl. 

See U.S. Pat. 1,280,01:1 of 1018; thi.s J., 1010, 188 a. 


heather substitutes. Eng. Pat. 127,032. See XV. 


XV.~LEATHER ; BONE ; HORN ; GLUE. 

Tannine II. Chebulinlc acid. K. FreudenlK'rg. 
Ber., 1910, 52, 12:iS-1210, 

'Chebumnic acid Is a iiiod(‘ratoly strong acid in 
which the presence of a fn't' carboxyl group has 
been as.sumed previously, and this hypothoKis is 
now further oonllrmcd. It cannot lu* hydrolys(‘d by 
tannase, probably on account of the inhibiting action 
of the acid group. When h(‘atcd In aqueous solu- 
tion, the acidity incrca.ses, particularly at first, far 
more rapidly than corresponds to the gallic acid 
lllMTatcd. This is due to tlic liberation of n sef*ond 
acid, slno(^ after removal of gallic acid with ether, 
neutralisation of the solution, and extraction of a 
crystalline tannin with ethyl acelat<‘, an appanmtly 
new phenolcarboxvllc acid can be Isolated 
In the form of its tlia Ilium salt, which 
approximates to thalli\iiu gallate In comnosltlon. 
The crystalline tannin, meutloned above, has 
[a]’"p-+85°(+4°) in alcoholic solution, and apj)ears 
to be a dlgalioyiglucose. The results so far ob- 
tained with clK'bulinlc acid w'cni to Indicate that 
the glucose Is est(‘rifled with two molecules of 
gallic acid and that the new acid is not attached 
to the glucose residue through its carboxyl-group, 
which Is free, but probably by a glucosidic linkage. 
The use of thallium carbonate or hydroxide for the 
neutralisation of solutions after hydrolysis appears 
very advantageous since the subsequent removal of 
thallium Is readily elTected by addition of halogen 
acid, and, In this particular Instance, it also etfects 
the precipitation of highly-coloured Impurities. 

— H. W. 

Tannin content of redwood. C. C. Scallone and 
D. R. Merrill. J. Ind. Eng. Chem., 1910, 11, 

643—644. 

Samples of the bark, heart-wood, and siip-wood, 
of the coast redwood (Sequoia sempervirens) were 
shredded and ground and the tannin determined 
by the hide-powder method of the Amer. T^eather 
Chemists’ Assoc. Percentages of tannins and 
soluble non-tannins found, referred to the dry sub- 
stance, were: heartwood, 12-2 and 13*5; sap-wood, 
115 and 3-62; and bark, 086 and 1*89. Only the 
heartwood would therefore be of value as a source 
of tannin, and sawdust would bo the principal waste 
material available. Strips of hide experimentally 
tanned with the extract were coloured a dark pur- 
plish brown on the outside, but the colour did not 
penetrate through the hide. The grain developed 
quickly, and tanning was complete In about 4 days. 
The material might be satisfactory for heavy sole 
leather. Another possible source of redwood 
tannin Is the liquor obtained when the wood Is 
steam-kilned. This contains about 7 to 10% of 
tannin.— C. A. M. 


VoVagen. towelling and contraction of connective 
tissue fibrils in hot icater. A. Ewald. Z. physiol. 
Chem., 1919, 103, 115-134. 

‘The author has studied the shortening of the colla- 
gen Ilbrlls of connective tissue (mouse* tendon), 
w'hleh takes phuv on healing In water, particularly 
with reference to the effect of previous trt'nlment 
with \arloiis substanot's. An extraordbmry 
.shorleniiig takes placv in tlbrt^s wljich linve lx*en 
previously |)urllled by trypllc digestion. The limit- 
ing b'luiK'ra fines at wliich the eonlrnotlon takes 
plnee are appreciably higher when the collagen has 
iM'tui pre-in'aled with osmic acid, tannin, or cliro- 
mluni cnnip(Minds in I be i)re.s(‘n(‘e of light.- -J. C. D. 

Coltagrn II. Action of fonnaldrh j/de on collagen 
fibrils and a new histological reaction for collagen, 
A. Ewald. Z. physiol, Phem., 1010. 108, 1.35—157. 
The behaviour of coll.agen Irc'aled witli formaldo- 
liyde wlicn subJecbMl (o tlie aclioii of liof waiter Is 
sojMH'ullar dial It may in* considiM'ed a in‘w n'acMon 
of collagen. 'I'ln' tilui's sbrliik to oue-lblrd of tbelr 
original length at OIF C., and cxUmuI iigain imme- 
diately on placing in cold water to tw«)-tiilnlK Ibelr 
length. On IrcNilnuoit at 60° (k they again ooutnict 
to one thlrd, init on ke(‘ping for som<‘ t!m(‘ in cold 
water they eomplt*lely n‘g;iln (heir original leiigdi. 

-.T. C. I). 

Patents. 

f.cathcr; Manufacture of . E. T. Doran, 

Arendal, Norway. Eng. Pat. ]2i;.038, 4.10.18. 
(Appl. 16,175/18.) Tnt. Conv., 11.5.18. 

To produce* a hard, tougl), wate'rproof leallicr. pos- 
sessing eonsld(Tabk* resl.stttnce to the action of heat, 
tauued hides, pn*f('rably eltrome-taniUKl, are uni- 
formly partially dried, and treat(‘d for more than 
24 hours at 18° 20° (k, without be'Ing agitated, in 
a bath containing lend acetate* acidified with acetic 
acid. Barlnm aeeOale may also Im* added tx> the 
liquor. Before treatment with acetate tlu* tanned 
hides may Ik* swelled with acids.— S. S. A. 

Leather; Compositliwis for use as a substitute for 
— — . W. S, Snillb, I.ondon. Eng. Put. 127,932, 
6.5.18. (Appl. 7585/lS.) 

The compositions de‘scrllM*(l consist essciitlally of 
reclaimed rubiM‘r, finely-divided leuliuT waste, and 
fibrous vegetable umteiial. Addillons of raw rubbi*r 
and sulphur, and of the ordinary compounding In- 
gr(*<llents of rublsT mixings may also be made. 
The mixtures are vulcanised.— K. W. Ij. 

Hides; Pits used for liming and tanning . G. 

Randall, Woiwster. Eng. Pjit. 128,835, 21.11.18. 
(Appl, 19,121/18.) 


XVI.-SOILS ; FERTIUSERS, 

Carbon in soils; l^implifled tret combustion method 

for the determination of . D. D. Wuynick. 

J. Ind. Eng. Chem., 1919, 11, 6.34—637. 

A SIMPLE modlflcatlon of api)aratuH Is described by 
means of which the carlwm in soils etc. may b© 
rapidly determined by tin* wet combustion method 
of Ames and Gaultier (this J., 1914, 800) the carbon 
dioxide b<dng absorljcd In sofla-llme tulx^s. The 
combustion is efre(‘t(‘d in a long-necked KJeldahl 
flask cloS(id by a cork through which r>h88es a 
dropping-funnel and an outlet tube. The dropping 
funnel, which also starves for the Introduction of the 
sulphuric acid, Is closed at the top, and Is connected 
with tubes containing calcium chloride and Boda- 
llmc and a flask containing jiotassium hydroxide 
solution. The air passes through these before 
entering the combustion flask, and subsequently 
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^ [Angii«t30, 191#. 


mk 


paHses thro\igU a of scrublKTs, one of whlo^ 

contaiUH glawfl Ix^adH weltod with HUlphiiric acid, 
another zinc amalg/imated with mercury, ami a 
third calcium clilorlde and i)ho.s|>horlc anhydride 
HCpa rated l)y a hucr of gIaH.s wool. A flask at the 
base of the* lirsl .scrublx'r s<‘rvc.s to catch condensed 
Huli)huric acl<l, and a trap ln'lwwii the lirst and 
sc(?ond Hcrublx r.s Is cljargc<l wltli strong silver siil- 
lihate solution to retain traces of clilorine or sulphur 
Irioxide which have (‘scaiK‘d absorption in the : 
Ncrubt)rTs. 'J'he air current, wddeh is drawn by ! 
suction IhnjiiKh the apparatus, is thus freed from | 
suljiliur Irioxhh' and moisture Isd’ore entering the I 
sodadinie absorption l)ulb, in making a determlna- | 
lion to lo grins, of tin* soil and T) c.c. of tlie j 
chromic acid solution (It:} grins, in o c.c.) are intro- | 
duced into tli(‘ combustion tlask, TiO c.c. of sulphuric j 
ucid is run in rat)idly, and a < urrent of air ilrawn ; 
througli the aviparatus. Tlie flask is heated so that j 
its (‘onlents boil vvitliln r» mins, after the Introduc- ^ 
lion of tbe acid, and th(‘ heating is continued for | 
about 20 mins., after wliieh the flask is allowed to ! 
cool while the aspiration of air is continued for i 
another 5 mins. Tli(‘ soda-lime bulb is then (dosed ' 
nnd weighed. About 5 litres of air sliould Ik* drawn ; 
througli tile appariitus during a combustion, but i 
not so rafiidly as to carry forward an exc(*.sslve i 
amount of suliihur trioxhb*. If desIriMl, idiospliorie ; 
acid may In* used with tin* sulphuric acid for the : 
combustion as juopo.sed bv Scholb'nb(‘rg(‘r (this .1., 
1017, 40).- (!. A. M. ! 

Organic manun'M; AgviruUurul rnhte of . K. .1, j 

Uusseil. J. 11(1. Agrlc., 1010, 26, 22S 210. ! 

(V)Mr.\R\TiVE inamirial trials at Kothamsted with | 
three crops, bark'y, wh(‘at and mangold.s, eacdi I 
grown continuously on tla* saiia* land for sixty ! 
years, shows that the nltrogtui of raiK‘ cake Is not 
as effect Ivo, wi'iglit for w’elght, as that of sodium 
nitrate or ammonium sulphate, provided that the 
latter are mix(Hl with the ri^qulsite amount of phos- 
jOiate and iiotash. The rain* cake had no residual | 
manurlal elTect on the wheat and barU‘y idots, bul | 
there was a fairly well mark(‘d effect for at buist 
two years on the mangold plot, due i»robabIy to the 
large weight of leaf fornu'd on tin* mangolds, which 
W'RS subsecpientlv jiloughed in each year. Similarly, 
rotation exjH'rina'nts showed that rajic cake pro- 
duced no ai)preclablt‘ eflVct nfit'r the year of appli- 
cation. Trials on light land at Woburn show'cd 
that in no casi* was raiK* cake sui>erior to a mixture 
of sodium nitrate and otlu'r mineral fertilisers. A 
comparison of IVruvlan guano, rain* cake, and | 
shoddy showi'd that the effects produced by these j 
manures In the y(*ar of application were in the 
order 100, 01, SS, but flu* shoddy showed a residual 
effwt. The chief advanfag(' of raiie (*ake W'ould 
apix'ar to Ik* that it is a safe mixed mamin* which 
can be applied as a ht*Mvy dr(‘ssing, wher(‘as 
artlflclal ferllllsers must 1 h- apjdliMl in several .small 
dosefe In order to avoid damag’ng the plant or the 
soil.— W. G. ! 

P.ATENT. ; 

Fetiiliscrs. Oer. l»at. 311,500. Kec VH. I 

I 
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Bvetrootf^: i^torage of . W. Rarto?, Z. 

Zuckerlnd. Rflhm,, 1010, 43. 200-270. Chem. 

Zentr., 1010, 90 , II., 074. 

The author lays down rules to Ik* ob.st‘rv^d In 
gathering and storing beets in order to minimise 
lo.ss of sugar. The first roots gathered should never 
be stored, but vvork('d up as soon ns fiosslble. 
Frozen or damaged bc't'ts must not Ih' stored. Some 
numerical data are given illustrating the serious 
loss of sugar which may occur In damaged roots. 
Besplratlon during storage should be restricted as 


far as possible; two roots stored in the autumn of 
1916 and taken out in November 1917 had lo.st 
1.V-1S% of the total sugar by respiration. In 
beets stored ' without topping there occurs an 
appreciabk* increase in sugar-content during the 
first few weeks; in a case cited by the author the 
increase amounted to 0-71% in flve weeks.— J. H. L. 

Fane sugars; Deterioration of in storage. N. 

and L. Kopelolf. La. Planter, 1919, 62, 237—238. 

Steuilisu) sugars w’ere inoculated with Aspergillus 
niger, the blue Aspergillus observed by Owen (see 
this .1., 1919, ,54!) A), and (Jladospohuni , and it was 
found that even in tin* case of sugars having a factor 
of .safety 1(‘hs than ()-.T{3 dett'rloration will occur if 
tin* sugar is suflicleiitly Infected. Bacteriological 
(‘xaiulnation of tlu* products at the S(*veral stages of 
mamifa(‘tnre sliow(‘d that bacteria and moulds were 
most miuau-ous in the raw juice, and that after 
clarifl(‘ation the juice is almost completely sterile. 
Ue-inf('(‘tioii takes place when syrup and massecuih* 
are exposcMl to the air, particularly when centri- 
fuging. It is suggested that the mixers and centri- 
fuges .should remain covered, and that this stage 
(►f the j)ro(;(‘MH might lx* carried out In a separate 
room*, iH^rkKileally disinfected.— ,1. P. 0. 

[.S'a//«r] juiee; Determination of the suspended 

solids in mUed eane . II. L. Whitt*. Int. 

Sugar ,T., 1!)19, 21, i{,53— .‘lot. 

Accordino to the procedun* pri'serllx'd by tbe 
Hawaiian (flicmlsts’ A.ssociatlon (lut. Sugar J., 
191<), 55(5), fh(* susixmded solids of mixed mill juice, 
.SOUR* of wiii(4i are In a colloidal condition, an^ 
d(‘t(‘rmlned by diluting 20— .50 grins, with 200 c.c. 
of water, and i>assing tlie liquid through a fared 
(hxMdi crimlble. This im'thod, bowR'ver, is very 
slow, as a mod(‘rate degr(‘(^ only of suction may Ik* 
appli(‘d to avoid rupture of the pn]X‘r. Satisfactory 
n'siilts are staUMl to be obtalia‘d by the use of an 
extraction thimble, 3;i x 94 mm., pla(X*d Insldt* a 
gauzi* liaskel, which in turn Is conlain(‘d in a 
eopiH'F fllter-tulM*, the upp(‘r part of the basket 
lx*lng provid(*(l with a smooth surface to fonn a 
.s(‘al. In this way, 1(H) gnus, of tlie mix(‘d juice 
diluted with 400 c.c. of wa(i‘r can be filt(*red in 
alxmt: 5 mins, wdtli a practlc'ally cHinipleti* si'para- 
tlon of Hie solids. Washing, monxivi*!*, is easy; a 
high suction may lx* (‘inployisl; and one thimble can 
Im‘ us(‘d for 3 or 1 di'tonninatloiiK lK*forc it Ix^coines 
sluggi.sb in action.— .1. P. (). 

i^ugnr juices; New economical process of purifica- 
tion of [6c(7J . B. Pfienl^kn. Z. Zuckerlnd. 

Ibihin., 1919, 43, 224—227. (diem. Zentr., 1919, 90, 
II., G7‘P-()75. 

I\ order to av(\!d a darkening of cobuir in diffusion 
jui(v, which fr(*quently oiviirs when the juice is 
neutralised with lime in the cold, the author recoin- 
mi'iids tbe addition of 4—20% or more of unfiltered 
carbonattHl juii*t‘, which also effects a considerable 
purlflcatlon. Since, under these conditions, no mwv 
saccliaratt* comfHHiiids are formed, ns wdien lime lx 
used, the waishing of tbe scums is much simplified. 
The rate of nitration is also doubled, and It is not 
necessary to heat the jui(*e after cnrboiintation to 
n‘nder the pre(*ipitate granular. This method of 
w'orkliig Iiivolv('s no costly modlflcat^ion of plant, 
and it i-enders po.ssilile a .saving of i% at the lime 
required.—.!. II. L. f 

Sugar; Derision of the copper-phosphate method 

for the titration of . O. Folln and B. 0. Peck. 

J. Biol. Clmm., 1919, 38, 287—291. 

OON8IDERABI.E ORrc must be taken In the preparation 
of the salt mixture employed In the proceM of Folln 
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and McKllroy (this J., 1918, 275 a), otherwise 
variable results may be obtained. The pre{>aration 
of the reagents and the moditied technlQue are fully 
described. —J. 0. D. 


Polariscopcs equipped u ith an intt nuitUmal acuk of 

• 20 (jnnu.; Construction of . V, A. lirowne. 

int. Sugar J., 1011), 21, 12S- i;u. 

AmoN(] tlie advanlag<‘S of a normal saeehariinetrle 
weight of 20 grins, in place of the i)resenl one of 
20 grms., are tlie facts that the specitie rot.alion of 
sucrose at a concentration of 20 grins, in 100 c.c, is 
at its inaximnin, and that 20 grins, is always avail- 
able as ii one-piece unit in an analytical set of 
w'eighls. Adoiition of aiiotlier wi'ight w<nild necessi- 
tate the i(‘visit)n of tables now in use: but In vii'W 
of the work of Hates and .lackson (Ueporls Slh 
Intern. Cong. Appl. Cheni.) showing that the present, 
weight of 2110 grins, is inaccurat(‘ to th(‘ extent of 
at least 010'^ Diis would s«'em to Ik* dcinamled In 
any case. It is tln'refore urgcsl that the KMV^ i)oinl 
on the .scale of a sacchariincter should be acct^plcsl 
Internationally as that given by a solution contain- 
ing 20 grins, of sucrose dis.solvt'd in 100 metii(‘ c.c. 
when obstu'ved in a 200-nnn. tub(* at 2U '(.’. .1. H. O. 


Polariscopcs irith (in inirntalional scale of 20 pnns. 

l\ r.ales. La. Planler. 1010, 62, 217 218. Int. 

Sugar .1., 1010, 21, 408. 

Aciai.v.st the proposal to adopt a normal .saccharl 
metric weight of 20 grins. pievious abstract), it 
is pointed out that a reduction in th(‘ normal weight 
W’ouid caus<‘ a corresponding diminution in the 
degriH^ of aeciii.iey of the didmanination ; that the 
re-scaling of instruments would not be practicabU*; 
ami that unh'.s.s the .adoption of tlie n(*w standard 
W'ere unlv(‘rsal (wlileh would .s«‘(‘m unlikely foi some 
tiim*) coiifiisiim would lie c.aused, rendering lnl(‘r- 
natioiial tesl.s open to ipiestion. — ,1. T. (). 


Ash; Wapennar’s method <}f csfiniat in// - in siih 
stances ('(oitainina sin/ar. II. 1. Walmnan .•iml : 
H. de VVijs. Cliein. Weekhlad, 1919, 16, 8S5 - .SSS. , 

Foil the estiinallon of ash in raw sugar, .syrup, ! 
molasses, etc. tin' rapid method of Wugeiianr | 
(Pharni. W<‘ekt)lad, lOl.'i, 50, I2J‘0 is preferabk* to ; 
the carbon.'itc ash and .snlphaie ash mcthoils. In | 
Wagmiaar's iiielliod the ,\vrup or Die like Is Intro- 1 
duci'd, drop by dri;)), into a platinum crucible pre- | 
vionsly heated to bright redm^.ss. Th<‘ nail a.sh j 
present may 1 k' calculatial from tin* snlpbato-ash by 
dindnisliing llu' amount of tlie lat(<‘r by IK.'L’.V - 
20S%.- W. S. M. 


i^ucrose; Sohihiliti/ of — in (he presence of inrert ; 

suijnr. T. v.an 'dcr idiub'n. Archief Snikerind. 

Nedcrl.-lndii', 1919, 27, .j91 598. 

IIy preparing a scries of .solutions eontaiidiig 
25 grms. of sucro.se in 7-5 ofrwalm-, and adding to 
<Mich Increasing amounts of invert .sugar, ITimsen 
Gi'orligs (Archief Snikerind. Ncdmd. -Indie, 199.5, 
2J)S) found tliat after a month practically the same 
amount, of sucro.se had cryslalliscrl out in each test; 
and he therefore came to t)ie eoiielii.slon that the* 
solubility of suci'ose w'as unalIVcted by the prest*nce 
of invert siiga*’. In order to induce cry .sta 111. sat ion, ■ 
he “ seedi'd ” tlu* solutions, but they w^ere allowed 
to remain at rest. ExiK*rimeiit.s carried out by the 
author under similar conditions, excepting that the 
solutions were constantly rotated, showed that the ; 
solubility of the sucro.se is diminished in direct pro- • 
portion to the invent .sugar pre.sent. It is suggested 
that in Geerlfgs’ exi)eriments the solutions remained | 
supersaturated.— J. P. O. j 


STARCHES ; QUM8. 598 a 


t^ugar factories; Investigations on the waste waters 

from [heet-] , and on the deposition of earthy 

impurities in water. F. Schulz. Z. Zuckerlnd. 
Hehim, 1919, 43 , 198—224. Chem. Zeutr., 1919, 90 , 
II., U57 -(>58. 

Tuk eoiicenlralloii of earlhy impurlGeH In waste 
wa(i‘rs docs not Infliicmv (heir rate of siilisldimce. 
'riie clarifying etb‘ct of a settling tank, i.e., the 
volume of li(piid claritlcil in a given time, therefore 
d«‘j>ends on the anai of the tank ami not on I he depth 
of liquid. On practical grounds It is advisable to 
o|H‘ra(e with as small a depth of Ihiuhl ns i>0SHlble 
wilhont risk of disturbing the sliidgt*. Without lime 
or otlit*r precipitant it is Impossllilc In practice to 
sci>aralc more tlian .SO .8.5%, or In sonic cases 99%, 
of the earthy imj)nritlcs from sugar factory waste 
waters; but by addition of 9-01% of lime !l7 98% 
can 1 m‘ srparated in 20 mins, from a di‘i»th of Ihpild 
of 0-2 iiK'Irc. On this basis tlie treatment, of 1009 
cubic metres of waste wali'r ilaily would H'qnlre a 
lank nn'a of at h*asl. 70 s(b nuOrcs. lOqually good 
iH'sulls may be obtaliu'd by addition of magiH'slniu 
chloride or b-rrons sulphate* and an <'(|ulval(‘nt 
amount of lime. “ llumin,” log(‘l)ii‘r with 0()I% 
of liiiK*, Is no more ('IVcclivt* tlian the lime alone, 
and with .^mailer quaiititi(‘s of llrm^ it actually 
re'lards clarlli<-al ion <cyi. Ibis .1., Thcln, 1911, (>.'19; 
ItoubiiK'k. l!ll‘l, l;>: Andriik and Staiick, 19111, 379). 
Oiiriisioii w.ib'is pracfb'ally no inllu(*nc(‘ on 

(Ik* deposition of <Mrlh\’ Impiirltlcs from wash 
wat(‘r.s. J. II. L. 


Phamnosc: Preparation o/ - . K. P. Clark. 

J. lliol. (dimm, 1919, 38, 2:)r> -259. 

Tmk iiri'paratlon of rliamnose* from comm(*rciMl 
quorcKroii (*xlracl, Is <U‘.scrlbcd. 'riu* yli'ld Is 
.59 55 gims. of tin* pure sugar from 2J kilos, of 
(‘Xtract. (Sec furtli<‘r .1. (Micm. Soc., 1919, I., ,'187.) 

- G. D. 

P.\’J'1!:nts. 

Ihrrtrins, gums, and modilied starches; Method of 
mannfactnring A. W. 11. J;cnd(MS, ,\sslgiior 

to I>ouglas Go., Gcilar Uaphls, Iowa. L.S. Pat. 
i,;ior>,29i, :i.9.i9. Appi., 5.7.17. 

Sr.Mtcii is mix<Ml will) acid and water, a part of the 
liquid is W'paralcd hy pri'ssun' (in a lilte'r-presH), 
and lli(* moist but relatively soliel residue is fK‘at.c(l 
for a tiim* in cacao, tin* vaiioiirs emiltle'd being con- 
timiomsly withdrawn; afterwards Hu* vacuum Is 
broken and heating is coiiliniicd witliont; withdrawal 
of vapours. J. H, Ij. 

Starch; J*roi-ess and apparatus for the preparatum 

of and hg-pnnl acts, espcciallg feeding stuffs, 

from potatoes. F. Fritscla*, pK‘rlin-SchoiK*b(*rg. 
Ge‘r. Pat. ;ni,1.5:i, 20.5.14. 

PoTATOKH are* conve*rt(‘d Into e-hi^iH or slices, inKte*ad 
of pulp, ami suhjocteal b>gn*al j>re*.ssurc hy being fed, 
in a tiiin laye*!*, hetwoon closely .se*t rollers re'volvlng 
at difTcront spis'ds, whereby ne-ariy all the cell.s are 
nii)lur<*d ami the* stareh grains .set fre*e*. A ve‘ry 
high yield «»f .s(a?-ch is finis obfaliiesl. and the* potato 
rosieiiK’s are rccovcrcel in a e'ondllion siiilahle* for 
(lui [>re‘i)a ration of dry fe'celiiig-sLulfs. - J. II. L. 

Starch; Apparatus for cjtracting from pulped 

potatoes. P. Sjolle‘ma, Utrecht, anel O. Me^yer, 
Ves'nelam, Holland. G(‘r. Put. 311,454, 28,12.19. 

In apparatus for (j.vtractiiig starch from potato pulp 
by means of wate‘r, a scries of screening drums Is 
mounted qu a shaft, and lM*tween tlm drums are 
situated mixing vesfiK‘ls. The apparatus Is worked 
on the counter-current principle, fresh pulp being 
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Introduced into the tlrst of the mixing veRSols and 
froHh water Into the lust. A bucket feed device 
transfers I Ik* conh'nts of each mixing vessel to the 
succeeding drum. The liquid «‘.scui)ing from each 
drum (ext'Ojit ilio lirsi ) Is caught In a trough below, 
which corriinunicuN-s with th(‘ next mixing vessel 
but one in the series in one direction, whilst the 
pulp from ili(‘ drum is dhschurged into the adjacent 
in the oilii'i direction. .1. II. L. 


.\tHi(\yirrs: Prucv.sH fur pniducing . G. Hilden- 

hrandt. lJainl)iirg. Ger. I’at. 811,557, 18.12.10. 
Sodium eellnlos(*\anthat(‘, siilpRite-c(‘lhilosc‘ waste 
liquors, natural or convi'rted starch, or yeast, or | 
mixtures of th(‘.s<» nialerials, are heat<*d at 100°— | 
120° with alkali salts of inonohydric or polo- i 
liydric phemds in j»r(*s(‘ne(* or absenci* of free alkalis. | 
Excess of alkali may aft(*rwards lx* neutralised by j 
means of an acid gas, and any phenolic odour may ; 
l>e ellndnated by passing air or oth(*r gas througli ' 
the material. In a modilU'd form of the jiim-ess ! 
the carlx>hydrat<‘ materials mentioned a!>ove are 1 
treated first wllli conci'Utrated alkaline solutions 
and Hum witli phemds. The firoducls may ]>e em- 
idoyed for gumming pajMT, wood, etc., or mix(Ml wltli 
water-glass flaw may be used In tin* pn'pa ration of 
l)Ia8tlc masses from i«ii)<‘r pulp, i>c*al, or sawdust. 

J. H. L. 


XVra.-FERMENTATION INDUSTRIES. 

lircwinp u atcr; intvraviUm of the salts of a ith 

the salts derived from the malt, and the fate of 
ggpsurn in brewing water. VV. Wiiidisch. Woch. . 
Hrau,. 1010, 36, 1-^, 12 -13, 10 - 20, 30-:i[l, 37—40, | 
40-47, 52-50, 02—04, (iO— OS. I 

4’nK author sets out fully Ills views on the reactions j 
which take i)lac(‘ betw(‘('n Hie salt constituents of j 
wort In the mash tun and In the copper, and i 
adduces in support thereof the results of (‘xiH*ri- 
inents in which dilute solutions of various salt mix- 
tures were boiled and the resulting precipitates, if 
any, invesllgated. Great importance is attached to 
the influence of the various reactions on the a<*ldity 
of Hie worl . In t his connection calcium salts (apart 
from the <‘arbonate) are considered beneficial, since 
tiwing to the insolubility of secondary and tertiary 
calcium pho.spliates, they remove these tyiK‘s of 
phosphates from the wort and thus alter the salt 
equilibrium In favour of tin* acid-reacting primary 
phosphates. Calcium sulphate acts in this way, 
thus 

4K,I1 -t- 3Ca S(\ - Ca , ( I’O^)., 4- 2K 1 1 PC . -f 3K .SC), , 

or K.Tiro^ I (^iS()^ ..(’aTlPO^-f K^SO., 
but the auHior nevertludess deprej'ates addition of 
e.alelum sulphate to bri'wlng waters, because Hu* 
above react huis nunaiii far from complete unless a 
very largt* excess of calcium sulphate is added and 
also be(*aus(‘ the latter, by Interaction with oth(‘r 
salts, gives rlst* to the formation of potassium and 
magnesium sulphates, both of wdiich impair the 
flavour of lxH‘r. A high sulphate-content of bri*wlng 
waters is considered undesirable even for dark 
lH*ers, and for pale bt'ers the softest waiter is the 
lH‘st. Magnesium salts are in all resists more 
injurious than calcium salts In bnwving. Unlike the 
latter, they do not assist In raising the acidity of 
W'ort by preciidtation of phospliates, for secondary 
magnesluiu phosphate Is soluble, and the Instduble 
tertiary salt, if pi*eclpltated at all in the copper, 
readily interacts with primary phosphates as the 
wort, cools, and thus redlssolves again as secondary 
uiagnesiuni pliosphate. Since by far the greater part 
of the magnesia in worts Is derived fi’om the malt 
the author suggestip that Its amount might with 


advantage be reduced, by the cultivation and use 
of brewing barleys of minimum magnesia-content, 
provided that the yeast is not weakened thereby. 

- J. H. L. 


I yea.<it cells; Increased catalase action in . H. 

; von Euler and R. IHix. Z. jihvsiol. (diem., IfllO, 

1 105 , 8 : 4 — 114 . 

The iK)WTr which fresh yeast iiossesses of decom- 
posing liydrogeii ixjroxide is greatly increased by 
the addition of small quantities of protoplasmic 
poisons, siu'h as toluene, or by dehydrating, provid- 
ing Hie enzymes are not destroyed. (Set^ further 
J. Ghcmi. Soc., Ihll), 1., 425.)— J. C. D. 


Italian wines; Value of the llalphen ratio for . 

G. Iliilpheii. Ann. ("him. Analyt., 11111). if., 1, 
IS.5-IS1;. 

The iiiiuiimim rutlo of alcohol to acid (Halphcn 
ratio) of lliiliaii wdiies is {uactically the same as that 
of Frciicli, Algerian, and Tunisian wines. (Compare 
! Scurti and Kohnido, this J., 11)17, 12S4.)— W. P. S. 


Whisky; liesiilts of ed'iierirnents on the produetion 

i of (ferman . E. liuntze. Deutsche Essigiud., 

; 11)11), 23, i;7- 70. Chem. Zimtr., 1910, 90, II., 0711- 

] oso. 

I PoT.vro-sriHiT of 40- 50% alcoholic slrength, filtered 
I or not flitt'rcd, was stored under various conditions 
i for 3 -1 years in casks made of fresh “Slavonic 
oak “ and also in carbonised casks. Tin* results 
I show'ed that iiotnble spirits eipial in quality to well- 
know'ii foreign (noii-G(‘rinan) brands can be pro- 
<lnml in tliis way, nitration and storage In car- 
h<misc‘d ea.sks conferring mildness of aroma and 
flavour. The sjOrit used in these exjieriments was 
practi(*ally fna* from fusel oil.— J. II. L. 


Methyl alcohol [la t'thj/l alcohol ite. 1; Detection of 
~ — . W. Zimmermaiiii. J'harm. Z<nitralh., 1919, 
60, 175—177. 

In tests for methyl aleoliol (lii ('Hiyl aleoliol, spirits, 
etc.) which (hqxmd on the oxidation of the methyl 
aleoliol to formaldehyde by means of ]X‘riminganato 
and the detection of the aldehyde by magenta - 
snlphiirouH acid reagent, the latter should lx* at 
least 24 hrs. old; frcvshly prepari'd reagent gives a 
coloration in the abstmeo of methyl alcohol. The 
presence of acetaldehyde in the sample does not 
interfere wdtli tlie test, as it is destroyed during the 
oxidation. A eoloratlon w'hi(*h develops after 
5 mins, .should l>e Ignored. Methyl alcohol may also 
Ix^ detected by dissolving 0-5 grin, of sodium sali- 
cylate ill 1 grin, of the aleoliol to Ix" tested and add- 
ing 5 drops of concentrated sulphuric acid during 
1 min.; a distinct odour of m<*Hiyl salicylate is 
noHc<‘d if methyl alcohol is pr(*seiit.— W. P, S. 


Cellulose dryradation products; Enzyme studies on 

. H. Prlngsheim and M. von Markatz. Z. 

physiol. Chem., 1919, 106, 173—178. 

Diastase was without action on a dextrin prepared 
from cellulose. Extracts prepared from the 
stomach, Intestines, and pancmis of oxen w'cre also 
unable to dtK'oiiuiose the dextrin, from which It Is 
concluded Hiat the hydrolysis of cellulose in the 
digestive system of these animals is caused by 
bacteria.— J. C. D. 


Action of mici'o-organims o« petroleum, Tausz. 
See II A. 
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Alcohol from sulphite liouor. KriebU*. See V. 
Enzyvie actum. Falk and otluTs. Sec XIXa. 
Patents. 

Lactic acid; VrucesH of manufacturinfj - . (}. A. 

Kicliter, Assij^nor to Brown ('o.. Borlin. N.ll. 
U.S. Pat. ];i0r),(i23, 3.6.B). Appl., 2.11.17. 

Sawdust or other carlKdiydrate material is hy(lr<»- 
lysed with laeth* a(i<l, the siipir formed Is fernu^nted 
by means of lactic bacteria, and the lactic acid j)ro- 
(luced is recovered.— ,1. II. L. 

Hecr; Preparation of alcohoPrcductd . 11. 

Hciiser, Chicago, 111. II. S. Pat. 1,308 ..‘'kSK, 1.7.1J). 
Appl., 15.8.18. 

Peer of minced alcoliol-contcnt Is iviidcr<*d light- 
proof by treatment with 4 -12 grins, of iKdassiurn 
I*\Tosulphite (metabisulphite) ikt barrel. - J. 11. L. 


Potatoes [for distiUcrics]; Process for (he prescr ra 

tion of . V(*nin der Splrltu.s-Fabrikaiikm In 

DcntschlamI, Berlin, (h'r. Pats, (a) 2tH,3t)7, 
14.2.11, and (n) 2t)l,:KIS, 2ti.l.14. A<l<li(i<ms to C(‘r. 
Pat. 280, 10(1 (this .i., 101(1, 102). 

(A) (xUATED ruAV potatooK ai'C heat(‘d to a (emiK‘ra- 
Inic favourable to ladle badili by admixtun* with 
steaiiK'd poiatoes. (a) In tin* addlflcatloii of grated 
raw polatoi's by means of pur<> ciiltur(‘ badmia, the* 
material is heate<i to such a leniiK*ralurc 
70° C. wiicn Ji. Uelhruckii is cmploy<‘d) that M 
iM'coines homog<‘neous owing to gelatlnisatlon of 
starch granul(‘H, jiiid c'onseqmuitly docs not 8(‘i»arate 
into solid and ll(pii<l layi'rs. Th«' Inhaling may 1>(‘ 
clb'cti'd after the addilicatioii firocess is comphied, 
and the acidifying organisms may Im* weakened or 
killed to ])rovcnt further action as far 5 is possible. 

J. II. I.. 


Dry yeast. U.S. Pat. 1,.*l0i»,5r)0. Nf ^ XIX.w 
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Flour, bread, etc.; heterminalion of fat in - — . 
K. Vautier. Ann. Chiin. Analyt., 1010, 1, ISO- 182. 

One gnu. of tin* samiilt' is boiled for about 2 mins, 
with dilute hydrochloric acid (1 : 1) in a graduated 
tulie, cook'd, a mixture of c<pial vols. of ether and 
petroleum spirit is added, the (‘ontents of the tulx? 
shaken for .5 mins., and then centrifuged. The 
volume of the ethereal layi'r is noted, an aliquot 
portion (2.5 c.c.) Is drawn olT, evaporated in a 
weiglu'd flask, and the residin' of fat dried and 
w'eighed.- W. P. S. 

Buttermilk ; Fofnpo.sition of - T. K. Hodgson, 
Analyst, 1010, M, 220-2.33. 

Analyses are given of ,312 siinqiles of buttermilk 
pnrcbnsi'd under the Sale of Foods and Drugs Acts. 
The higliest amount of fat found was 1*7% and the 
lowest ()1% ; 2.5 3^, of the s.-imples contained less than 
0'4% fat, 50% less than 0*5%, and over 80% less 
than 0*7%. The proportion of fat rarely exceeds 
0 (;% when tiie churning has been eflicicnlly carried 
out. The lowest amount of sollds-not-fat found 
was 3-71%, corresponding to .5(1*4% of added water; 
(5 samples contained 8-5% or more of solids-not-fat. 
Over 50% of the samples contained less than 20% 
of added water, 23% contained over 25%, and 8% 
contained over 30%. U'ga! proceedings w^ere taken 
when the amount exceeded 30%. From results 
obtained during each month of the year the^ wn- 
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: eliLsion is drawn that It is quite ixYsslble to prepare 
buttermilk at any jxi'rlod of the year wllhoul (lie 
addition of any wuiter at ail.— C. A. Al. 

lAieialhutnin ; Stability of toicards heat. A. D. 

Eininetl and G. O. Luros. J. Biol. (7hem., 1010, 
38, 2.57 -205. 

The value of Inctalbuinln as u sonrci' of protein for 
the growing animal Is not iH‘rcej)tlbly low'eml by 
, heating at IMF- l(Ml° (\ for 10 hours, or by heating 
in an autoclave a I 1.5 Ih. luessun' for 2 or 0 hours. 
»S<N‘ fnrllier, .1. (Jlit'm. 8oc., 1010, 1., 420.) -.1. C. 1>. 

Fnzyine action; Studua of . A17/. The oxy- 

da.se, peroxydasv, catalase, and amylase of fresh 
and dt hydrated reyeiables. K. G. Falk, G. 
AlcGulrc, ami F. Blount. ,1. Biol. ('lu*m., 1010* 
38, 220 2 14. 

'The general I'fl’irl of d»'hy<lrallou was to bring 
, about a deert'ased ('uzyme action. (S(‘<' further, 

: J. Phein. S(K'., 1010, i., 420.)~.f. i\ D. 

: drain cdiraei.s and amino acids in presence of 

' alcohol; Aeidinuirie. titration of . V, 

! Birckner. ,1. Biol. Ghem., IfHO. 38, 215 254. 

The presenci' of alcoliol may ralsi' (he amount of 
alkali nece.'^sary to muilrallse grain cxI, racts of 
' solutions of amiiio aclds. O'lils may Is' dm' lo Inter- 
action lK.‘tYveen the amino groups and the alcohol. 

J. 0. D. 

Zinc; Conlent of in some foml products. V. 

BirckiU'r. .1. Biol. Gln'in., 1010, 38, 101-203. 

I Small amounts of '/Inc wx'H' coiiKlanlly found In 
I egg yolk and In milk. It Is possible that this 
(‘k'lnent plays an imiKirtanl rAk* In nutrition. (Si'e 
■ flirt h(‘r, Glu'in. So<*,, PHO, I., 420.)— J. C. D. 

i 

! Oysters; Zinc in U. S. lllllm'r and H. J. 

1 Wb'hmann. .1. Biol. Ghc'm., 1010, 38, 205- 221. 

I ZiNo Is iinlvi'isally prcsi'iit In oysters grown In 
' Atlantic waters. 33ic amount found is very varl- 
; able, and coimr'I’ Is probably also nlwaiys present. 
(ScHi further, .7. Ghem. S(k’., 1010, 1., 421.) — .1. C. D. 

I doffee berries; JJf termination of ylaze on . W. 

I Frk'se. Pharm. Zeniralh., 1010, 80, 101—104, 
203 -200. 

i Ten grins, of the w'hole iK'rrk's is shaken for 1 inln. 

I with 100 c.c. of a mixture of equal vols. of alcohol 
I PK1%), I'ihcr, and water; the liquid Is then filtered 
I through line bolting cloth, the Ix'rrlcs waished once 
i with the aboxe mlxtnri', the liquid evaporated, and 
j the residue ilried and wciglicd. IJnglazed lK*rrles 
yield about 0-.53', of resldm', glazed Ix'rries about 
I 1*3%. The glaze may consist of coffee husk ex- 
j tract, (k'xirin, dextro.sf', starch, gum, rnolassi's, 
i gelatin, resin, shellac, glycerol, alkali carbonate, 
i borax, mineral oil, vi'gctabk* oil, etc. W. P. S. 

I 

Fruits; (Uunposition of the mesoearp cells and 
their relation to the tnelloiriny of . C. 
Grlelx'I and A. Schilfor. Z. Unters. Nabr. 
Gemissm., 1010, 37, 07 -11*1. 

Gertain fruits, particularly thoso of the PyruH 
HfK'clcs, fM)HS('s.s a im'soc.'irp consisting solely of 
tannin cx-lJs; the term “ Inclusion cells ” Is adopted 
for such cells to distinguish them from the tannin 
Idioblusts occurring in other vegetable tissues. 
These fruits rapidly pass from the rli>e to the 
over-ripe or mellow stage, the only exception being 
the fruit of Prunus spinosa (sloe). During the 
mellowing process the tannin becomes Insoluble, 
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and to thiH Ih duo tho disappearance of the bitter 
taste of the frultN. In tho case of Pyrm domestica 
(servicHi tree) tin* inosocari) coils contain a tannin 
soluble in water and in alcoliol and which is com- 
bined, in part, wltii a sparingly soluble colloidal 
substanco of unknown compoMition. The cell con- 
tents iM'coiiio insolnhlo when the fruit niollows or 
is drl(sl, and browii-colourod substances are formed 
gradually; acctaldohydo Is also formed during the 
mellowing pro<‘(*sH. Small (inanlitieH of pentosan 
and galaofaii an‘ present In tin* mesocarp cells of 
y^ donustica, but sugars are absent. Th(‘ un- 
<.-hnnged launln in the <-olls upjK^ars to be a (•al(rhol 
d(‘rlv)illve, hIikm* it yields I ln‘ reactions of oi tiio- 
bydroxy c(>mj)oundH; on fusion willi potassium 
hydroxide It givi's a small amount of pyrocale- 
cliulc aci<l but no phloroglueinol. Its proiKuties 
<'laHs it with the ouk-bark tannins. “ Inclusion 
colls” are juvstmt \n [hv fruits of Iho following 
plants: Pynis cowmunis (pour), /*. snUrifolia, 
P, P, onufijdaUfunn is, P. .sivinsis, 

P. pvlrfHrrimn , P. haicata, and Pnniu.s sjdnosa. 

W. P. S. 

Idflnin-frre crude fibre vi eoeoa (or eJKKsdale]; 

PHtirudtion of the hn o.ridutiou. T. von 

FolltM)borg. Mitt. l;<'bensinil((dunt(‘rs. n. llvg., 
lOlH, 9. 277 lis;;. PlKun. Z(‘ntr., 1019, 90, II., 
rKsr>-()s(;. 

Onk grm. of cocoa or 2 grms. of cho<*olab‘ is freed 
from fat, and added with 20 e.c, of N/l nitric acid 
to a furtber 120 c.c. of tlu^ boiling acid; llu' solu- 
tion is tlicu boiled gently in a covered beaker, with 
stirring, for (‘xactly 10 minutes, and tillenal 
through a doubl(‘ tiller |)apcr of about 10 cm. dia- 
meter. Aft(‘r wasldiig the residue thoroughly with 
hot water, and tlum successively witlt hot 1% 
<‘tiiistlc soda, hot uitrle acid, ;»mmoida, liot water, 
alcohol, and (‘llier, the lillor Is dried for an hour 
In a wat(T oven. The Increase in weight gives tin* 
weight of llgnln-frco fihr(‘ and sand: the pajiers 
are tlum incinerutiMl separately, and I he ditlcrence 
in weight glv(‘s the weight of the sand. (bxxl 
asbestos may he advantageously employed in pla<‘<‘ 
of tiller i)aper.— L. A. 0. 

Knzdmic studies on eelluJose depradutiou products. 
ITlngsliolm and Von Markatz. XV 111, 

Pat i?i blood Weehulzcn. Ncc XXII I. 

I'ATF.NTS. 

VooUntj viscous liquids jc./;., sieeetcned cinidensed 

7)iilk]; Process and apparatus for . U. Kafn. 

Moss, Norway. Eng. Pat. 121 .1 17, 20.0. IH. (Appl’ 
15.S02/1S.1 Int. Poiiv., 20.11.17. 

Tiik viscous liquid to he cooled, r.fj., swrotened con- 
densed milk. Is passed downwanis through a wide 
Inclined pipe whidi revolves inside a walci -jacket 
through which cold wnti'r is passed In an upward 
direcllon. A hollow tube rests on tin* hoi tom of 
the Inclined pipe and is supported in hall hearings 
at either end. A current of cold water may Im‘ 
passed through the liollow tube, llie revolution 
of the inclined pi]>e causes tlie inner hollow IuIm‘ 
to roll round, which action ])resscs the milk 
between the sides of tlu* two pipes and cools 11 
evenly. When the milk reaches the end of (he 
inclined pli)e it is scrai)cd oil’ by a knife.—, T. H. J. 

Vegetable extracts: Manufacture of . (I. 

Calvert, Twickenham Park, Middlesex. Eng. 
Pat. 127,0,^>0, 4.0.18. (Appl. 0220/18.) 

Frksu vegetables are macerated with cold water, 
pressed, and extraolM at a temiierature below 


50° C. to preserve the vltamines. A second quan- 
tity of vegetables mixed with sodium bicarbonate 
or sodium benzoate is digested with steam at 25 lb. 
r)re8sure, and the two extracts are mixed and con- 
centrated below 50° C. The second extract may 
be prepared from vegetable waste and conceulrated 
by 11 self and then added to the first extract. Vege- 
table wa.ste may also lie used as the sole source 
of the (‘xtract, and the residue may be dried and 
used as a cattle foorl. The fresh extract may also 
bc‘ imt up in ixdlet form by drying with sodium 
bicarbonate and mixing with the required quantity 
of turtaric acid to form an cflVrvc.sci'nt saline. 

-.1. H. J. 

Potatoes; Process of treat imj to obtain potato 

/takes or potato /tour or tneal. F. 10. Palmer, 
Norwich. lOng. Put. 127.07.J. lO.ii.lS. (Appl. 
0487/18.) 

PoTA'i’OKs are graded and washed, sterilised by 
steam at a pressure of 10 Ih. pm- sip In. for 20 mins., 
and eooliMi by exposiin^ to a blast of air at 40° F. 
(5° C.). 42iey are then sliced or shredded into 
portions ; in. thick, whicli arc allowed to fall from 
the slu-e<ldiug macliine tlirougli a hot-air chamber, 
wheri‘ they are exposed to a forced draught at 
200° F. (150° C.), and from which they ptass to a 
drying macliine and are dried at a gradually fall- 
ing temperature for ] hr. 2'he product is in grain 
form and is n'ady to he milled. After iiiilliiig the 
skins an- exiraeted, ami the grains an* ground to 
Hour.-.], 11. J. 

Potatoes, fruit, and vcf/ctables; Preservation of 

. (1. and H. Ney, Politz, Pomerania. Cer. 

Put. 211, 2.10, 1.1J.17. 

Tin: presence of a traci' of coal gas or its con- 
stituents In the air of a room used for storing 
potatoes, fruit, or vegetables causes the tubers, 
etc., to remain ” in I he sap ” ami hinders but does 
not dt‘stroy the powi'r of germination. The gas is 
suilably addc'd by placing a vessid eoiitaiulug water 
from ti gas-m(‘ter in tb(‘ room. - L. A. C. 

Pemnlina; Treatment of — . A. K. (loodwin, 
Kidderminster. Eng. Pat. 128,080, 24.0.18. (Ap])l. 
15,7)07/18.) 

WiiKATEN semolina Is submiited to tlie action of 
steam until the oulsido of (he giains heeonies v('ry 
slightly glutinous. A Ihivouring substance In the 
form of a thin paste or liquid, such as chocolate, 
fruit essence, vegetahk^ extract, is then ailded, and 
the mixture is shak(m until each grain iM^’omes 
coated with the substance add(‘d. The product is 
steamed for a short time, and dried at. 100°— 150° P. 
(28°“ i*»5-,5° C.) by i»assing hot air through it. 

- .1. II. ,T. 

Alimentary substance; Method of prodnehuj an 

and product thereof. E. E. Gridley, 

Assignor to Minute Tapioca Go., Orange, Mass. 
U.S. Pat. 1,204, 070, 27.5.10. Appl., 15.10.17. 

Tacioca Hour is mixed with 40 — 50% of water to 
form a mimbly dough, which is mechanically 
granu!atc<l and steam cooked with continuous stir- 
ring until it is of a gelatinous consistent. It is 
then dried, cooled, stored for a time, and crushed. 

— J. II. J. 

CUrus-fniit juices; Preservation of R. P. 

Bacon, Pittsburgh, Pa., Assignor to Newmont 
Co., New York. U.S. Pat. 1,205,244, 3.C.19. 
Appl., 20.10.16. Renewed 29.10.18. 

Citrus-fruit juice Is deoxidised, treated with 
sulphur dioxide, and allowed to stand until the 
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organisms pi-es^mt aiv destroytMl. Tho sulphur 
dioxide is then removed by passing a non-oxfdising 
gas through the juice. - .1. H. j. 


Druing various .sulhstanres [ve(jvtahhs\; rntccss 
for . A. A. (lOiilKirt, Kjigl(‘\voo<l, Assignor 
to H. Uentz, Montclair, N..i. (\S Tal i:;or»r.oo 
a.G.19. App]., 28.2.17. 

A cuRUKNT of air is passed in a couiittT dlKH-tion 
over the moving ma.ss of vegelahles to U' drh'd. 
The teuiperature of tlie air .at tho i)oint of lirst 
omtaci, with th(‘ vegetables is maintained ahovo 
that of the atmospliere, .and the volume of the 
current i.s varied so a.s to maintain a «*onst.ant high 
content of moisture .at tlie poitd of last eontael 
u'ith the vt'get ahles. ,1. II. ,1. 


\'C(jctabU‘S ; ApiKirntux for trvntinu awd ilr\ihnj 

. D. .]. I'ennock, Z(‘venherg(‘n, Netherlands. 

TJ.8!. Pat. 1,.W).S.T», 17.G.10. Ap]»l., 2:5.4.18. 

Thk mntmaal to he treated is fed through a hoiuan* 
Into a horizontal eyllnder in which a shaft rotates 
carrying radial blades wlilch pa.ss tlu' mat('ri.al 
into th(‘ top of a clo.scal n'ccpt.acle ad.apl('d to with- 
stand inhMii.ai pressure. A cojtveyov Is sifnatial 
inside tlu' r(‘C(‘[itacle, and sUaam umbo* |ir<*ssure is 
admitt(‘d through a .s(n‘i('s of nozzles. Tin* material 
is <lisc]iarg<'(l froi?i the holftnu of jh<‘ reccpi.acic 
Dirongli a Innazontal (Cylinder sjniil.ar t<> lh<‘ tirsi 
one.-.!. II. .1. 


Ic(/.s7,' Dry — c/n/ prini.ss of xuihifiy -sonir. , 
(r. F. Whitney, Souih Orange, N..i., A.ssignior (<> : 
Wliitney Yeast, (bnpor.ation, N(‘W lOrk. U.S. ! 
Pat. l,;50G,r»(l!l, Kl.thlh. Appl.. 24.10.18. I 

Wsr yi*ast is iii!.\(*d with solul>l(' and in.s<duhle ; 
carholi.vd rates swiiahle as y<*.Mst food, .and the mix- 
tnre is illsiiit ('grated and dried ]).v a current of , 
air at 100°-14(FP. CIS®- tiO'M'. i until the moistniv 
(•(Uitent is redmaal to 15%. .1. H. .1 


food material: ApparntuH for treat nut • 4 . 1 >. 

Belton, (Towley, La. (kS. Pat. 1,:507.()75. 17.ti.l9. 

Appl., 20.8.17. 

Eiunns tibroiis material is tinely comminuted and 
passed Into a drying chamber, provided with a 
conveyor on which the materi.al i.s spread In a thin 
layer.* As the m.aterlal i.s conveyed throngli the 
chamber it is dried and pa rein'd, and tin' moisture 
and ehalT are ivnioved. As it k'avcs Ihi' chamlx'r 
it passes through a mill whlcli redma's It to meal. 

.1. H. J. 


Coffee substitute: Manufaeiure, of a — from 
lupins, H. Thoina and II. Alicliaelis, Bi'rlin. 
Ger. Pat. 305,<)04, 19.7.17. 

IjUpin pods, which contain practically none of the 
bitter and poisonous constituents of tiie seeds, are 
sC'iJaraU'd from the 8(K?ds, and roasted either whole 
or finely divided, and preferably with addition of 
sugar, at 200®-250® C.--L. A. C. 


Foodstuff: Manufacture of a — rich in nlhumins 
from lupins. H. Thoms and H. Micijaeils. Iterlin. 
Ger. Pat. 307,007. 15.2.17. 

Finely divided lupin seeds are free<l from oil by 
extraction with benzene, ether, or a similar solvent, 
treated with alcohol to whicli has been added an 
acid for the purpose of fixing the alkaloids, and 


then with alkali carbonate. The product Is dried 
and finely powdered.— L. A. 0. 


rotators. Ger. Pat. 311,45,3. Sec XVII. 
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('artton dio.ride in mine air: fstirnalion of . 

11. H. S. Wilke.s. . 1 . (’hem.. Met. Soe. S. Africa, 
1919, 19. 210 218. 

A u.M'U) ap|iro\im;it«' meiliod for tlie d('ternilna- 
fh»n of e.'irhon dioxhle in mine jilr on tlu' spot is 
(I('.'(erilH'(l. which is siitlicienl ly acvur.'ile to did.er- 
mine wlu'ther (lu‘ e.’trhon dioxide is ;ih()V(‘ the 
safety limit. 'rii<‘ aiiparatus. wliieli Is portable, 
con.'^ists of .s(‘v<'r.‘il Scz. sampling bottles, and a 
.set of Loz. re;igen| liotlles, i‘oiit.Minlng known 
amounts of V/IO baryta walmy a little ]ilienoL 
plithaleiit, and distilh*! water to till the bollle. 

< ’oriH'etions lor l(‘mp<'rMtun', tension of wjtler 
vapour, iielghl altove si'a l(‘V(‘l, ('te.. Mr(' Mll«>W('d 
l\»r wluai measuring the aiiKiunts of haiyla wnli'r 
lido tlie reag('nt Itollles. .\ tai>l(‘ is pr('i>ji ri'd show 
ing lh(* percentage' of e.irhori dioxide eorrespondlng 
to each reagent hollli'. In makittg a d('l('rniina1 ion 
a sampling hottb' I.s tille'd wit It tlu' air by a 
Ih'IIows, and the'U coniU‘ctt'(i to one of tin* reage'iit 
iKdlles. 'rile <'onl<‘iil .s of (he (wo bottles an' mixed 
and sh.iKi'ii for .seven niiniilcs. If Ihi' colour of tin' 
)»h(‘noIph(haIeln l.s di.scliargt'd, the' air contains 
nntre carbon dioxide (ban the ixTi'cnlagi' given in 
the table; if (be colour is reiidt'rcd faint, liie 
.inioiinl of r.arbon dioxide Is e<|n.il lo lliat glvf'H in 
(he (.able; while if (in' colour is nol cliang(‘d, the 
carbon »lioxide is less (ban (h.il give'll in tin' tabic, 

.i. H. .1. 

Wasti' and fni prod mis : Itecon'^p and ulilisntion 
of . G. Krabol. Mem. ('I Gompt. Ib'iid. Trnv- 
Soc. Ing. Givils I'kiiiu'e, I'.H'.I, 72. 7 29 

.ViiK.NTioN is direct ('d to tin' Importance of (he ix'- 
cov('ry of liy -products, wasti' mal('rial.M, etc., and 
(i) llu' wid(‘ licld of resc'arcli which such a subji'Ct 
(nitalls. Amongst, tin* Instance's cit('d lo show the 
(S'onomy of rccovi'ring waste* products are' (he re- 
covery of alcoliol and e'ther In the' manufacture of 
exjdosives, of solve'uls fi'om ce'llnlold and rublx^r 
preparations, wool washings, oil from sewage, Mu 
(dale resldiu's, and e.siK'Cially the re'cove'ry of aiu- 
uionla and pliospliates from sewage. (See also this 
J.. 1919, 195 a.) W. P. S. 

Deposition of earthy impurities in water. Schulz. 
See XVII. 

PA'IE.NTB. 

Filters [; Wator 1- W. 10. lOvans, London. From 
M. l/mrlle, Belgian Army. lOiig. Pat. 128,094, 
2.10.18. (Appl. 1(1,021/18.) 

As filtering material for small porlnble water 
filters, such as are nse'd in tin' army, waste alumi- 
nium turnings or clilpplngs are used, care Ix'lng 
taken to remove powdere'd metal. A. H. A. 

Water: rroecss of purifyiny - . II. Kriegflheim, 

Assignor to 'I’lie' i'e'rnintit Go., New York. U.S. 
Pat. 1/505, 12.3. 27.5.19. Appl., 20.9.18. 

IlAKn water is tre'ap'd first with an excess of alkali 
to precipitate' the snhstane’e's causing the hardness, 
and then with acid in sniilclcnt amount to remove 
caustic alkalinity and also the remaining phenol- 
phthalein alkalinity. The water thus treated Is 
passed through exchange silicates to remove re- 
sidual hardness.— 4. H. 4. 
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Quartz lamp [for sterilmng by means of ultra- 
violet rays], F. G. Key<!S, Boston, Mass., 
Assignor to (Iooixt n(?wltt EIih^Hc Co., Hobo- 
ken, N..r. r:.S. Fat. l,:!07,r»<)0, LM.O.IO. Appl., 

28.0.1.1 

A HTKf{]r,isi.N(i apjijiratii.s roini>rises ;i sl;illonnry 
corrugaled siirlac** (o liie aclion ol ultra- j 

violet rsullatioii. B. N. | 

(Jarhafie disposal: \l(‘flio(l ttf - 10. C. Wallace, 

West I{o.\l)iiiy, and S. C. 1‘reseoll, Brookline, 
Mas.s., li.S.A. lOng. B;il. 117,207, 1.7.18. (Al»i)l. 
11,010/18.) hit. Coiiv., ,17.17. 

Skk C.S. Bat. 1.200.10:1 of BUS; this .1.. lids, 221 

I 

I 

l!cfus(!-d('slrn(‘((o- fut narrs. H. N. L(‘ask. Wal!ask‘y. 
U.S. Bat. t.::07,!M)0, 21.0.10. Appl., 11.2.10. 

Ske long. Bal. llOi;: of 101,"); this ,1.. 1010, :;20. 

solids. lOng. Bat. 12S,1I1. Ner 1. i 

i 

Ojiidation of <‘oni hiisl ihir (foscs. B.S. Bal. 1,20S,SS0. j 
llA. 
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XX,-ORGANIC PRODUCTS; MEDICINAL I 

SUBSTANCES; ESSENTIAL OILS. j 

I 

Dihydrohydroxycodcinone hydrochloride. M. 
Freund and E. Speyei-, MUiich. med. Wocben- 
scbr., 1017, 61, 2.80— 281. Clieiu. Zentr., 1010. 90, 

1., 28- 20. 

The hydrochloride of dlliydrohydroxycodeinone 
(this , 1 ., 1017, 202), •* euoodal,” is a very stable 
substance, and Its aqueous solution can Ih‘ steri- j 
IlstHl without decomposition. It has narcotic pro- j 

IXirtles.— G. F. M, 1 


Caryophyllin and ursone; The isomeric lactones 
— . P. D. Dodge. J. Amer. Chem. Soc., 1918, 
10, 1917-1939, 

Cabyofhyllin was obtained In pure condition by 
the crystallisation of its potassium salt from 
aqueous methyl alcohol, and subsequent decom- 
position with hydrochloric acid. It molts at 
.‘>10® C., and in alcoholic soliition has [a]o=+54 o®. 
It behaves as a weak acid and its acid value Indi- 
cates the molecular formula, (C,„H 0),. Sinci* 
both a mono- and a di-acelyl derivative were ob- 
tained from caryophyllin, it apiiears to be the 
lactone of a dihydroxy acid, a supposition wblcli 
is borne out by the general liehavlonr of both the 
acetates and the original substance. Oxidation 
with nitric .acid converted caryophyllin into a tri 
basic acid, OJi/O^II),, caryophyllic acid. 

Ursone, iiropafi'd from bearlierry leaves and purl- 
fi(‘d by the aliove method for caryophyllin, is iso- 
meric; wdlli that subst.auce and shows reinarkablo 
similarity in chemical behaviour. The most chai‘- 
a(;teri.stic distiiu;tlons are the much greater solu- 
bility of the potassium salt of ursone in alcohol, 
and the m.iit., 285° C. TlU' eliemical Ixdiavioiir 
points to a lactone struct nr(‘ for this substaiu-c 
also. G. F. M. 


Arsenohenzenrs; Chcmico-tficrapeuties of certain 

, particularly the arsatytrs. Gienisji. 

Deutsch. med. Wochonschr., 1919, 43. 94— 

Chem. Zentr., 1919, 90, I., 073— 1;71. 

A HiiiKF rt‘port on hexa-amiiioarsenobeiizeue, an 
easily .soluble derivative, lieNa-aniiiioarsc'nolKUizene- 
siilphaminic acid 

(Nll,)3(\lI,..As:As.C,njNll,,),\lISO^ll, 

“ ethylarsnlyte,’^ 

NlIC2lE(NH^),C,H,..As:As.C,Il,,tNII.,),NHOjH.. 
and its (liclilorb substitution iirodiietl Certain 
members of these classes of substnnees have in 
addition to notable thenipeullc propmtles the ad- 
vantage of giving solntlons wliieh can ix^ kepi 
witliout change for a long iieriod, when (uielosod 
in ainpoiik's In an atmosphi're of an IndlfTereni 
gas, or, W’ith the addition of a rcMlueing agent 
(sulplilte), (‘ven wlimi i*xi)osed to liu* air.~-G. F. M. 


Eckaine and certain homotropines; Fharmacoloyi- 

cal propertu's of . W. Wleluira. Z. ex. Bath. 

und Ther., B.tl9, 20, 1— Cliem. Zentr., 1939, 
90, I., 705. 


N-BENZovMiYi)U()xvi'Uoioi,NOHK(a;oMi)i.NK estei', or 
eckainc, 


yClKCOA/sH.-p.CII^ 


CH 


/ 




(CIl,),,^N(CI[,)3.().C(K'cH; 


CH CH 


/ 


is a crystalline base, giving a water-soluble hydro- 1 
chloride which in neutral solution can Ih‘ sterilised ! 
at 100° C. witliout decomiwsllion. It is only | 
slightly toxic, acts on llie respiratory centre siml- j 
larly to cocaine but to a less(*r degn*e, and is a ; 
powerful local amesthetlc. Its administration | 
causes at first a lowering, often followed by an 1 
increase, of the blood jiressure. The amesthetic j 
act! :i of other norecgouldiiie derivatives such as 
hydroeekalne, or tlie corn'sponding hydroxyethyl 
and hydroxyamyl compounds, is much w^eaker than 
that of eckaine. Tlie tropic acid ester of homo- 
troplne, “ mydriasine,” acts on the pupil and vag\is 
like atropine, and is an equally powerful mydriatic. 
In all these reai)ects It is superior to the benzoic 
and mandelic esters, and to the tropic acid, ester 
of dlmethylamlnopropanol.— G. P. M. 


Urea: Determination of in urine. BliililKMl, 

.1. Bhurm. Chlm., 1919. 19, :;:]5-:H(), 3Sf>~397, 
431 441. 

Ten e.c. of the urine is tre;ited with 2 e.c. of basi<- 
lead acetate solutiim, then diluted to ,50 (•.(*. and 
filtered; lOc.e. of the filtrate is transferred to a 
urometer, 5 e.e. of 10% sodium hydroxide solution 
is added, and tlie mixture widl siiaken so as to mix 
it with the mercury. The volume of gas liberated 
is observed. Control exix^rlmeiits with pure urea 
are made at the same time and under exactly the 
same conditions. Ammonia is determined sepa- 
rately and an allowance made for its quantity. 
The method is particularly suitable for the deter- 
mlnatbni of urea in urines containing sugar. 

-W. P. S. 

[Ori/aniV] aeid salts; Decomposition of in 

aqueous solution into normal salts and free acids. 
W. Dieckmann and A. Hardt. Ber., 1919, 62, 
1134—1142. (See also Saballtschka, this J., 1910, 
497 A,) 

Mi^Coy’s method of estimating the ratio of the first 
to the second dissociation constant of dibasic 
organic acids by extraction of aqueous solutions 
of their sodium hydrogen salts with ether and 
measurement of the concentration of acid In the 
aqueous and ethereal solutions (J. Amer. Chem. 
Soc., 1908, 80, 68S, 694) has been applied to homo- 
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phthallc acid, benzylmalonic acid, and a-keto-y- 
phenyiadlpic acid. The Influence of constitutive 
factors on the above ratio Is discussed. (See also 
J. Chem. Soc., 1919, il.. 320.)-H. W. 

Amylene, tertiary amyl alcohol. Onjanic chemical ! 
reagents II. R. Adams, O. Kamm, ami 0. S. | 
Marvel, J. Amer. Chem. Soc., 191S, 40, 195(h | 

Amilene is prepared by vigorously boiling a mix- i 
ture of 1500 c.c. of amyl alcohol and 11)0 c.c. of i 
concentrated sulphuric acid under a reflex con- t 
denser maintained at C)0°~90° C., the low boiling | 
vapours passing through being led into an efliclenl | 
condenser and about 1)00 c.c. of distillate collected, 
washed, and fractionated, whereby unchanged 
amyl alcohol is rc*covered, and 250 c.c. of amyUme, 
b.pt. 32°— 42° C., Is obtained. For the preiuira- 
tlon of larger quantities the catalytic method of 
Ipatiew (this .1,, 1903, 057) is pr4‘ferable, using 
pumice soak(jd in a paste of aluminium oxide as 
catalyst in an electrically heatetl tube* furnaev. 

6 ft. long and 2 ins. in diameter, 'the oidlmum 
tenn><u'ature for the dehydration of amyl alcohol 
is 500°— 540° (\. and with an apparatus of the 
above dimensions 1 litre i)er hour can cata- 
lyscMl, giving a 70-80% yield of iMuitene five from 
iso-amyl ether which is foruicd in largi^ (piantith^s 
by the sulphuric acid method. 'IVi-tlary ainyl 
alcohol la obtained from amylene by gradually 
running 500 c.c. into an Icv-cold mixture of otMlc.c. 
of concentrated sulphuric acid witli its own voluim* 
of water, with vigorous agitation. <l(romi)osing the 
hydrogtm sulphate with oncvul rate<l sodium 
hydroxide, distilling off ttu‘ alcohol jy' 

action mixture and sailing it out of 
with potassium carbonate, ;{25grm.s. ot hydrocai- 
bon giving 275-309 gruis. of alcohol boiling at 
100° -103° C.-G. F. M. 


Carbon U trachloride, chloroform, and carbon hc.i a- 
chloride [hcxochlorocthane] from 7iaftmil gan. 
G. W. Jones and F/. Allison. J. Ind. Lug. 
(fliein., 1019, 11, 039 -043. 

Foil the successful chlorination of natural gas, 
without using a laigf excess of cKhor n.i mal gas 
or cliloriiio, u catalyst la roiulicil to u'-ihc lla_ 
reaction procxHsl siimollily without explosions oi 
deposition of carbon, aii.l to cllect lla; 
of tlio clilorine in the methane or ethane molt cuk , 
Instcail of proilucing (.'arbou anti liytlrocliloilt- at itl. 
Oil +2C'I =^C+4HC1. Catalysts, such as acliv; 
charcoal, “steamed anthracite coal, ami 1’“'**''' 

( patent form of carbon) are very efl.c- 
tlve^ whilst other forms of charcoal, or coke 
Imprcgiiated with metals or mclallic 
some of the chlorine to pass without reacting The 
best calalysts for complete ehlorinathm are those 
with a high absorptive eapaclty for ehloilut. 
Methane Is less reactive towards chlorine than are 
saturated hydrocarbons of higher molecular 
weight. At certain temiaMiilures ethane will react 
readily with chlorine to form hexacllloroet banc 
while there is little reaction with methane, rhe 
natural gas used In the exisTlmonts 
methane 89-5, ethane 10-1, and idtrogen 0-4 lU 
gulated supi)lle8 of the gas and 
wndneted throtigh a reaction 
100 grins, of the catalyst protecled at each .im by 

furuacr.'^nii the hoMirXcts' of the reaction were 

tittle below 250° C., and Increases In 
rabout 500° C.. at wWeh ^ 

)s attacked and carbon begins to deposit. 


rt^actiou Is promoted by the prcseuct* of ti littlu 
moisture (1% by vol.). One litrx^ of natural gas 
(90% OH ami 10% OH,) when oompletely 
ehloriuatou should yield 401 c.c. of liquid ohloHmi- 
tlon products. The distillate above 80° (\ from tlu* 
scrublKU* anil cooler consisted of a mixture of 
carbon tctrac'hlorldc ami bexacbloroethane, which 
could Ih‘ stq^a rated hy remaited fractional distllla 
llou, whilst only a iiegliglhle quantity of chloroform 
was pruduc4'<l. In practice with larger quantities of 
gas if was fiumd Ik*sI to mix the gases in the luv 
.sciKV of I lie cjiialyst in tlio cool |Mirt of tin* eviction 
tid>c pr(d<’ctirig about 0 In. outside the furnace, no 
explosion then oeeiiiTiug in tlu' iieated part of th(‘ 
tulv. Wlieii the natural gas was lutrodma'd Into 
tile tiilM* at tlu* rate of t litre jvr hour, together 
with the maximum iimomd of eiilf)rine, tlu* methane 
w.Ms 4‘t)uq»let4-ly eonviuMed Into carbon 1(4 raehlorlde, 
am! tluM4l»am‘ Into hexaeliloroelhaiH'. Ily ineroas- 
ing the vidoi'ity of the gas eldorotorm was obtilllieil 
in .addllifm to eariion tt4racldorlde. M. 


. 1 . 


Chloroform; IHectrolyiic ])rviHnai\on of 
Feyer. /. lih'ktroelKMu., 1919, 26. 115 115. 

Tuk el(rlrol.vli<‘ preparaUou of (liloroform from 
alcoliol and ae<4oije has Ikm'U luv(‘st igated under 
various eomlltlons, particularly in solutions oi 
alkaline-<‘artl» chlorides and alkali cldorldi's. 
Many of tln^ .stalenieiits in the literal ure are 
Inaccurate owing to faulty analytical didails. 
The pres(‘nl, methods of Isolating chloroform 
are inqH'rfeel ; this applies iKhh lo lh<‘ inetliod 
of jib.sorpllon in alcohol and lo the distillation 
111(4 hod llolh melliod.s involve eonshh'rnble loss of 
mal(‘rl;il. Fnre chloroform can only l)e dlre<4l.v 
obtained l>y fns'/ing it oul of its mixture with 
liydrog(‘U by means of solid carbon dioxide and 
(4li(‘r. 'I'lu‘ pre.seni m(4liods of t4(‘el rolysls aix* In- 
(41U4(>nt ln'cause thi‘ alkali itrislmvd in I he prmi'ss 
dee()m|»o,ses e()nsidt'ral>l(‘ iiuantllles of eliloroform. 
Ry using a lamfra lisa lion ealh(>d(‘, he., a w'c-ond 
ealliod(* in a por(m,s cell lljrough which is 
pass(Ml a enrrmil of suHk l('nl. slrcrngth to 

lump the (di'cirolyle apiiro\imalely muitral, H 
Is posslbh' to olitaln a enrnmt yield of 

(;5"u. Wlum plallnum ('haMnxles an* uwhI a 
yield of 75 S0% of the thcor(4ieal quantity of 
chloroform (ealeniaP'd from tin* (luani.Uy of 
acetone) is ol»tainiMl with a Ciinvnl deiiHlty oi 
M amp. per sq cm. at: tin* anodt* and 0-5 amp. jH*r 
sq cm. at I In* eutliodc*. 'J'la* primary ri'acUoii in the 
(*U*(4r()l.vsiH is I he format ion of hypoehlorile, whlcli 
is follow(‘d by the ivaetion, ('dl.F()(’lI +3110(4 
(41(4 -l-FH ('00114 211./). Melliyl ethyl ketone 
and hlgh(*r' k(*lom*.s n*aet in ihe same way wJtli 
eleetrolylie liv[KH4ilorHe. The nn*tlmd for the pix- 
paratloii of eliloroform from alcohol [iiit forward 
by Treeh/.inHky (tills J., 1907, 100) is (.•rllle]s(*d. It 
is however, jiosslhhi In the ease of alcohol 
in’tniiluriliin of a iiciilnillsiinon oloi troihMo ohtalli 
TOiisWonihlo yiohls of ohloroforin ill, f’ 

whoii 11 ournuil ilonsll.v of 1 innp. P"f 
lit Dip uikmIc iirid 15 ump. I«'>' '"I- ''i"- ‘ , 2oV 

A ourrenl .vlohl of 77% iiu.l ii 

w'ls obtiiluisl nniliT thi'W' coniliHons. Iht U'®*] 
mum vioki Is ohiiiliii'd id 2;'i°- .'lO” ( '. I ho I’fJ'l"*™' 
tlon of ohlorofonu from iiocloiio or ®"’; 

r um chloride solid Ion only proixsils well when 
nickel or (vipis'rcidhiHlcs, which have been Immerred 
In sirong iidrlc arid for a few inomcnts "n'’ then 
washed with wider, arc usi'd. TJndcr there condi- 
tions a currenf yield of 71% and a 
of 80% was obtained from acetone, whilst irom 
aleohol a 99% material yield and a 
yield was obtained. The formation of chloroform 
occurs in three stages as *ndlcat^ by ^na- 
tions (1) OH,CH.OH-kHOCl=CH,CHO-HH,0-l-HCl ; 
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(11) OH'+€l,=ir + Cl'+CK)': (111) cn,CHO+ 
3HOCl=CUCl,+HCOOH+2njO; (Iv) n.OOOH+ 
H001 = C0,+II,0+HC1. Tli(* midloii (i) Is often 
partially replaced Iiy th<' reaelioti ClI^. ('11,011 + 0“ 

On,CHO+H/).-.T. F. S. 

Hydrocurbnnx in lii/lit in'li'iilcum. (’Iiavanne and 
Simon. Src JI\. 

OhlorofK.nznws. (loiJpin nn<l Holl. *SVc III. 
Titration oj afnino fields. lUirkiior. Sec XIXa. 
/'at ill tduod. Woclniizmi. See XXlil. 


I ’a IK NTS. 

.‘\fnincs; I^rejiaration of *. W. Uiiiloul, .1. 
Thoimis, and Nolud’s 10xidosiv(‘s <’o., Ltd., 
St.evonsloii, N.JL Liik. Pul. lliTJ-Kt, lo.d.is. 
(Aiipl. tlSlH/1^-) 

'rEiiTiAUY amliK^H n\v. i.solalod I'nnn mixtiiros con 
lalriln^' also jiriniary and/or secondary amines by 
converting t he lailer into I la* corresponding^ 
urethanes liy trealna'iit in tlie cold with clliyl- 
cJi loro formate in pre.s(mc(‘ of .aqueous soiliuni car- 
bonate. 'rill' iincliaii^ed ((‘iti.ary ba.'^e is reiiioxed 
from th(‘ urelliaiK's by w.-ishinj; wlili dilul<‘ mineral 
acid and Is rccoNcnal liy Irc.alment of lli(‘ acid 
wasbliiKH wilii alkali, wldlst liu' juimary and ' 
secondary bases arc* rej;cneratcd by hy<lroIy.sis of | 
the urethanes. For e.xamide, 2;;0 Krnis. of crude 
dlnadhyinnlllne, contalnin;^ 22% of inonoinelliyl- ! 
aniline, i.s njcltaled willi a .solution of 20 Kinis. 
of sodium carbonal(‘ in 150 c.e. of water, and i 
r>il Knns. of ethyl eliloroforinab^ is gradually addl'd. 
Ajiltation is continued for 15 mins. The residual 
oil, separatod from the aquimus layer, is washed 
with diliib^ hydroelilorie acid to nunove un- 
changed dlmethylanlline, and tin* insoluble methvl- 
Idienylun'thano Is hydrolysed by Isdling witb 
A/iO nlcoholie potash. (». F. M. 

(/uloniv lactone; Process of inanufacturinf/ . 

F. IL ],a Forge, Wasldiiglou, I).(k IJ.S. Pat. 
1,285,248, ID.ILIS. Appl., l.'kt.bs. (Dedicated 
to the pulilie.) 

UULONKj lactone is prepared by treating 100 gnus, 
of xylose in acpieous solution with hydrocyanic 
acid generated from 40 grins, of sodium cyanide 
and 80 grins, of 50% sulphuric acid. After stand- 
ing for about 20 hours, a further 84 grins, of 05% 
sulphuric acid is added to convert the sodium sul- 
phate Into the more soluble acid sulphate and the 
ammonia formed In the reaction Into ammonium 
sulphate, and the solution Is concentrated In a 
vacuum to a thick syrup from which nearly pure 
gulonlc lactone crystallises after standing for 
several hours. The yield Is about 40 grm.s. 

U. V. M. 

Trimcthiflene f/lyctd disalicylafc and method of 
preparlntj the same. A. M. (hover. Assignor to 
Parke, Davis and Po., Detroit. Mich. U.S. Pat. 
1,280,044. 10.12.18. Appl., 4.5.18. 

Trimeitiyleneckycol dlsalicylate is prepared by 
treating trlmethyleneglycol (100 grms.) with sul- 
lihuric acid (50 grms.) at a temiierature not exceed- 
ing 100° (h, adding salicylic acid (200 grms.), and 
heating to lOtF C. in a covered vessel. The re- 
action product is ixnired Into water at 50° G., and 
the unchanged salicylic acid is neutralised with 
sodium carinate. On cooling the ester solidifies, 
and Is purified by crystallisation from alcohol. It 


melts at 77° C., is colourless and odourless, and 
has valuable medicinal proi)erties, esj^eclally in the 
treatment of rheumatism,~G. F. M. 

; Tobacco; Denarcotising - IT. Brinkhaus, 

I Brooklyn, N.Y. TJ.S. Pat. 1,204,539, 27.5.19. 

I Appl., 30.0.17. 

j A MixTUUE of steam and air is passi'd over tobacco 
in a clos(»d chamber at such a temperature that 
I the nicotine is removed without destroying or re- 
I moving the aromatic substances.— -W. F. 


Glycerin siibstihiie for technical, pharmaceutical, 
and cosmetic purposes. Chem. Fabr. Florsheim 
Dr. H. Noer<11inger, Fldr.sheim. Ger. Pat. 311,374, 
3.9.1C). 

A sciTSTiTUTF, for glyci*rin is comiiosi'd of magnesium 
hiilyrale, <dtli(‘r aloiu' or mix(‘d with a small iK*r- 
ccntagi! of glycvriii. alcohol, or with oilier glyc(‘rin 
substitutes, magnesium chloride in [)arilcular. 

L. A. G. 

Sirhrl catalyser. U.S. Pat. 1,305,173. Hce XII. 


Iteifcnerntini; eaiaiysts. P.S. Pal. I, .300, 871. See 
XII. 


XXI.-PHOTOGRAPH1C MATERIALS AND 
PROCESSES. 

l^/iot<)gr(i phic rendering of eontrasl; The funda- 

inenlal hiir for the true . A. W. Porter and 

K. F. Sladi'. Pliil. Mag., 1919, 38, 187-107. 
AssuxiiNi. (Iiat for a true reiidoring of contrast in 
a print it is ma.-e.s.sary to liavi; the same ratio of 
! llglit emit led from two portions of the hual pictuni 
i as that wliicli fell in tlu' caiueni from the two 
I corre.spoiiding portions of tlie subject, the autbors 
■ deduce the relatioiisliii) iHdwemi the characteristic 
: curves for the plate used for tiie negative and tlie 
I material used for the llnal picture. If be the 
' light Incident on any point of tiio iil.ale and 1^ tie 
1 the light transmitted liy the corresjiondlng point of 
I I ho print (for simiilleity taken a.s a transparency) 
i when illiimlnaled by light, of strength V, then 
! I ^KEj where K is a constant reduction factor. If 
the characteristic curve tlog.s. exi) 0 sures plotted 
agaln.st den.sUles) of the negative ])lale bo known, 
(he authors show that to maintain the ratio I = KEj 
th(‘ characterislic curve of the printing material Is 
obtained by turning the plate ciirv(‘ through 90° 
and then viewing it from the back. The position of 
Ihe origin of the new curve Is dependent upon tlie 
Iiarticnlar values selected for the printing and view- 
ing lights of the positive and upon the reduction 
factor, K. The nearer K is to unity the more 
nearly will the light from the positive Ixi not only 
the sjime in gradation ns that from the subji^ct 
but also tile same in absolute intensity. Taking tbe 
simpler (theoretical) case where the whole of the 
negative im.-igo is within the straight line portion 
I of the plate curve, a printing iiUHllum niu.st lie 
I .‘^elected with a sutricloiitly long straight line jior- 
tlon and developed to such a gamma that the pro- 
duct of gammas of positive and negative is unity; 
this is fairly easy for a transparency but it may be 
difficult for a print on paper, since papers have gen- 
erally a very short straight-line range. It Is not 
necessary however to be restricted to the straight- 
line portions of the curves since there is a certain 
amount of correspondence between the lower 
(under-exposure) portion of a plate curve and the 
upper portion of its conjugate; by careful selectloD 



?ol, XXXVIll,, No. 16 .] Cl. XXL— PHOTOGRAPHIC 


of negative and positive materials it is i)ossIble 
therefore to get a fair approximation to a cori-eot 
rendering in the print, or a major portion of it, 
using the iinder-exposur(‘ i)oriod.s in both cases. Tlie 
work and conclusions of previous workers in this 
field — Hurter and Drilileld, Jones, Nuttlu" and 
Mc'cs, Renwlck, and Raykdgli- arc subjected to 
considerable criticism. -IJ. V. S. 


Inicnsity- or intrnnit(rn<‘ihsralr}i for st nsitonK iiic i 
purposf S. Sojuc rrniarhs on thv.ir applit utions. ! 
A. Odencrants. Z. wis.s. Phot., lupt, 18, liOU 220. 

A niS’roKicAL suminary of (lie various nadliods used 
in obtaining gradiMl exi)osiir(‘s lor jdjoloniclric pur- j 
jKJSiiS is giv(*n, and tlie obj(‘clions to tln' Inter- ! 
inittency tiinc-s«‘.ile (sector wlu‘(‘l) met hod an' dis- i 
(‘iissed in sonic detail. 'PIk^ main argument against j 
the use of an intensity scnani, that of (he po.ssibllitv i 
of spectral selectivity of IIk* ab.sorbing medium, is j 
overcome by Goldbi'rg’s nudhod of obtaining nmilrai I 
tint wedgi's of (dtlier (he (‘ontinuous or th(‘ sti‘|> | 
form. The aut lior u.s(m 1 a wi'dge of a range* of about 
1 : 10,000 in a simple form of dark slide, allowing a | 
number of (‘Xjiosures to be made side* by slele* ou one ; 
jilale* and having two plate-holders to a<-eomme)date | 
din'e*reiit size’s of plate. Mxpo.sure‘s were* made* with j 
a 10-volt osram-uil roge'ii laiuft which was e*onlre)lle‘el j 
with the aid of a miIli-vollm<‘te‘r, a e*oiislane*y of 1 
1% in the light value* b<*ing e>asily maintaiued. For j 
e*nsy iuterpre’tal ie)n of Mu* re'suKs. meire* e‘sp(*eially i 
where* only e'omi»a risoim were reupili'csl, prints weTe* I 
take'll of the' we'dge' pieliiics on a h.’ird-graelatloii 
eleveleertiuent paper, positions of e'epial demslly on ' 
different i»iehir<'s being <'a;-i)y .se'lecteMl by eiin'ct I 
e-omfia risen of (he jirinls. f’ignres ai’e' give'ii show- i 
ing the dilferenee* in halation with an e.rdinary plate* | 
and an Isolar I'nntl-lialallem) fdale', and Mu* ditp^rent | 
etfe'e'ts of a se‘rl>'s of coioiii* tillers on an ordinary , 
and a colon r-s('nsit ive' plate*. 15. V. S. 


Intensity u'etikeiiiny for (h'rrhtpninit fxipfrs. \ 
[f^chirarzsrlntd's eonsiant.] A. Oele'ncranis. Z. ' 
wiss. Phot., 1010, 18, 220—220. ; 

WiTU apfiaralus dese-rlhe'd in Mu' pre'ce'dlng ahsiract ! 
eh'terminaMons were* made* of Schwarzschihrs e'on- j 
stant (p in the* expression v , for e'epial ' 

e-(f(‘cts, where t is the llmei of e'xpeesnre* anel i the* I 
e'orrespondlng lnt(*nslty). A .se*rie'H of ele've'n expo- ; 
sures, increasing or deere*asing hy the ratio 1-0 for 
e'onse*eutlv(* e*xiK)siir(>s, was given, the |K>sitle)nH of 
e'orrcRpondliig jmint.s on aeljace'iit Image's nole'd, anel 
p determliie'd from the usnal formula p (log J„ - 

/j -log /,). A table Is give'ii showing j 
the results obtained for seven [aipers of different ' 
make's and e^piallties with a normal me'tol-epilne)l | 
developer, also for one of Mu* pape'i’s with a mefol j 
and a quinol developer and a mixture of Mu'se, 
with another paper for diffe'rent times e>f deve*lop j 
inent, and with another papr*!* for violent, bine*, 
and blue-gre'cn filters. The total range of p was 
from 007 to 005, The results Indle'ate (hat 

p Increases with hardne'ss, and that dif- 

ferent deveIoi>erfl give eliffe'ront values of p, 
metol (a rapid devcle)per) giving a higher* value than 
quinol (a slow develope*r) (p 0 94 and 0S5 resp.); 
in the mixture the effect of Mu* me*te)l dominates. 
Increase of time of development gives a higher 
value for p (0S2 for 20 sees., to 0S7 for 120 sef*s.). 
Within the range of the mavlinum of sensitiveness 
p remains constant with variation of flu* wave- 
length; outside these limits p decreases with In- 
creasing wave-length (p-0*9 for hlno and violet and 
0*87 for blue-green). Within the limits of ordinarily 
used light Intensities p Is almost constant; it may 
possibly Increase somewhat with Increasing Inten- 
slty.-B. V. S. 
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Milk-silver [phoiographic] emulsions. p. Makla- 
koff. Russ, pilot. AnzA'lger, Odessa, March, 1910, 
90. Z. wlss. Phot., 1919, 18, 240. 

I 

I An emulsion suitable for the preparation of st'iisl- 
I ti.'^eil paiH'r is obtained by adding a solution of 
2v{ grms. of silver nitnite and 0*3 grm. of citric acid 
in 10 e.e. of water, treated wiMi ammonia slightly 
I in exeesH »)f the qimnllly reijulred to re-dlssolve the 
I pn‘eipllal<* lirst foniu'd, to a stdullon of 2 grms. of 
I potassium bromide and 03 grm. of sodium chloride 
I in 40 e.e. of eri'am, rai.'^i'd nearly to boiling point, 
j The t'limlsieii Is ki'pt in hot water for some hours, 
llli(‘n‘<l, and then eoati'd on Mu* papi'i*. After dry- 
I ing, the paper Is waslu'd wiMi distill<*d vvati'r and 
again drb'd. 11. V. S. 


/V/o/oprep/Mc litotes: Influence of temjurnturc on 
M YOU Dalezkl. Puss. phot. lb*!*. Odessa, 
I9in, Lm. /. wiss. IMmt,. 1919. 18. 23:? - 2:i4. 

q'lir apparatus used eousisled of a camera with re- 
volving plait' luilder and siillal4»' lens and sliulter, 
Iwfore which was ]*lae<'d a mall -while sen't'u lllu- 
mlnab't! fn»m Mu* .sidi' by a rviol lamp. An Imagt* 
»)f a small n'elangular paleb was Mii'tiwu on to the 
plait', by rt'volving wiiieli eight siieli Images could 
b(‘ rt'ct'ivt'ti by out' plait*. 9'lu' appai'aliiw was t*n- 
( losed in a double wallt'tl. w.’ib'i-jat'lo'led ehambt*r. 
fli'ad black iuside, Mie teiui>era1 un* of wlileli could 
be etmirttllt'tl fit i over (lit* laiigt* lo Itr G. 
Willi while light a li'Uipt'nil are eoetneleul was ob- 
tained of MH; with plait', s in Mu'ir usual eoiulltlon, 
aiul alstt with plates Miortuiglily diled. With iiiun- 
ehromt* .seiisilisetl plait's llie v.'ihies ohlahit'd W'on* 
1(M ft>r hlne li-hi and 1 OS for givt'u light and 
yellow light, oi* if the plates weiv pn'vloiisly 
slightly loggt'tl. 1-03 for lOut* llghi and 101 ftir green 
anti yellow liLdit. Ihwious dett*rmiuaMt)iis of lein- 
|M'ra ( urt* eoeirieieui havt* Ik'cii : Lumlert*, 190^ t4> 
2(f’, 1-03, Selu'llen, - 32'^ It) 90'^. pOO, Padoa-Mcrvlnl, 
s.r» It) lir\ Mir), and, for pivvlously foggtul plates, 
.Mau'V aiul Dt war, 190” to 200 0., 10^. 11. V. S. 


|V\'I I NTS. 


Piymenl or " eorbon'' inintiny h// sUrtr. T. P. 

Mitldk'ton, Loiulon. Kiig. Fat. 127,953, 5.0.1H. 

(Appl. 9293/18.) 

Tiis sensitivi* film is u thin eo.iMng on a temporary 
support of a gelat iiio-brtuuido of silver emulsion 
eonUlnlng a suitable ifigment such as lampblack, 
W'pla, i'tc., iu)t, alfeetod by tlu‘ Hubst'tpient proctisses. 
Tlie (‘mulsion Is prt'ferably of the tyi)e In which 
ernulsltlcation Is canlt'd out In (tart only of the 
gelatin, this alltiwing of the Intimate mixture of 
the pigment with Mu* rcmairidt'r of the gelatin In 
ordinary actinic light, fi'hc temporary support for 
Ihe Ht'usltlve film Is oiu* which allows the transfer 
tt) the final support, or to the Intermediate support 
In ea.se of douhlt* tran.sft'r, hy stripping when dry 
or by aid of a solvent, such as alcohol or ]K*nz(*ne, 
but not by the assislauee of hot or cold water. Tn 
order to equali.se Mu* t‘xi)osurf*H with differently 
coloured j)lgnu*nts arul to keep flu* (*tT(‘et of the ex- 
po.sure as far as possible In the uiifter lay(*r8 of the 
film, a uon aelliile dye such as Nnphthol Yellow 
may Iw* added to the emiilshm. The tlevelofK'r used 
shouM Ix^ one, such ns amidol or glycin, with only 
slight tanning action t>n the gelatin; fixing should 
be effected In n bafh made slightly acid, preferably 
with boric add, or may lx* omitted. After transfer 
and nunoval of fhe original supfiort the silver Image 
Is bleached In a hath such as a solution containing 
chromic add, copr)er sulidiate, and potaaslura 
bromide, the silver bromide thus produced Is fixed 
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or developed, and the film washed and dried. In j 
the double transfer procc'ss the intermediate sup^rt j 
is preferably prepared by treatment with a solution j 
of caoutchouc, ^mm eleml, and dammar in ben- i 
zcne which allows Iransb^r by mere strippIiiK. j 


Photouraphw matrriah: II if/h temperature develop- 
ment of . A. J. Aj^new, F. F. K(‘uwiek, and 
Ilford. Liil., Ilford. Fng. Fat. 12S,3:J7, ‘JU.4.18. 
tAj^pl. 072:{/lS.) 


To allow of the development etc. of plates, paKrs, | 
and films at high temperatures the gelatin film Is | 
first hardened by treatment in a bath containing j 
formalin and a salt which has the proi)erty of j 
raising the melting point of a gelatin jelly and of 
retarding or restricting the absorption of water by 
dry gelatin; the restraining action of the salt allows 
the hardening elTect of the formjilin to take place 
before melting of the gelatin film, which might | 
otherwise occur In a solution of formalin alone, j 
The most suitable salts are sodium cltrat«‘, .sodium, ; 
aminonluin, and magnesium sulphates, and dlsmllum 
ortho-phostdiate, a suitable .solution being 2.^% of 
40% formalin and 20% of sodium sul|)hate. I’ara- 
formaldehyd(‘ or other substiuKM' easily giving form- j 
aldehyde In solution may lx* u.sed in place of the ! 
formalin .solution; a sidid pn^iiaratlon in convenhmt j 
form may b(* made by mi-vlng ]>nra formaldehyde 
and one of the .salts in anhydrous form. After | 
rln.slng, to fn'o th(‘ film from exc(‘sa of the harden- 
ing solution, th(‘ developing f>roc(\ss may be at oncv‘ j 
proceeded with, no restrictions as to tin* <leveloper ' 
being imposed by the hardening bath. The bun- ' 
perature may b(‘ ns high as 110^ ami no cooling 1 
device Is necessary.— H. V. | 


[Photographic] coloured image amd process of pro- 
ducing the same. .T. I. Crahtiw, Assignor to 
Kastman Kodak ('o.. Ko<*hester, N.Y. TJ.S. Pat. 
l,8a’5,9(12, 3.«.19. Appl., 25.1.17. 

A siLVKii Image Is copper-toned and then treated 
In a solution of a dye to whlcli the eopi>er ac*ts 
selectively as a mordant. --R, V. S. 


Colour photography. F. E. Tvos, Philadelphia, Pa. 

IT.S. Pat. 1,30«,00‘1, 17.0.19. Appl., 9.S.17. 

Dm KUKNTi.Y sensitised films, one or more of which 
may Ik' also coloured, an* arrangi'd In one pack so 
that the iipiM'r films act as colour .screens for the 
lower ones, dlfTcrcnt colour records being thus 
obtained. For iii.'Jtance. tl\e upper film may Ik* 
blue-sensitive, the second film gnH'n-.scusitlve and 
dyed rwl to form a screen for tlie third, red-sensi- 
tive, film; to bring the sensitive snrfac't's as near 
together as possible the outer ones arc placed facing 
cne another and the middle film Is coated on eellu- 
lold.-B. V. S. 
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Cotton wool and its substitutes for the manufacture 
of nitrocellulose. U. Schwarz. Oesterr. Ohem.- 
Zeit., 1919, 22, 59-52, 57— fiO. 

For use In the manufacture of nitrocellulose the 
waste from textile factories and cotton and linen 
rags are purified by boiling with dilute alkali under 
pressure, followed by mechanical treatment to re- 
move knots, impurities, etc., bleaching with calcium 


hypochlorite, and disintegration in two machines. 
The loss in these operations varies according to the 
kind of rags from about 20 to 40%. To prevent 
loss in the form of dust attempts have been made 
to cut the rags into fragments before bleaching, but 
this caused Irregular nitration. The following speci- 
fications have been Issued Maximum ash in 
nitration cotton w'ool, 0*6% (or 1-2% in the torn 
partially purified rag material); fat, 0-4% (or 10"Y 
in the impure material); and water, 0%. A whlh* 
colour, freedom from chlorine, acidity, and dusi, 
Olid the absence of vegetable impurities are also 
.specified. Too high a.sli r(‘sults in waste of tin* 
nitrating acids, and causes difficulty In gelatinising 
the nitroc(*llulo.se pow'der, whilst fat in excess of 
the siiecltied amount Increases the difficulty of nltra 
tlon and leads to overheating of the mixture. Short 
fibre fragments are unsuitable for nitration, sim i* 
some of the nitrocellulose then remains dissolved lu 
the waste nitrating acid, and causes explosions 
w'hen this Is redistilled. RxiH*riment8 on the u.so 
of wood cellulose* showed that conifer woods, con- 
taining on the average 0-4 to 0'o% of ash and aboiii 
8 to 10% of water, are the most suitable for this 
imrpose, whilst soft woods, such as poplar, lime, 
and beech, yield inferior jiroducts. Tn preparlmr 
the wood the outer bark, dirt, etc., are removed, 
and the* wood cut into s(*ctlous aboeit 1 m. long and 
5 cm. thick, and the.se are shredded, whilst tin* 
harder parts (knot.s) are ground In a mill. The soda 
process gives a product which dissolves to .some ex- 
tent In the subsi*qiierit acid treatment, and Is diffi- 
cult to bleach, but, apart from the lower yield, the 
cellulose ohtalneil by this process does not dltTer 
materially from tliat obtaiiuMl by the .sulphlte-c'ellu- 
lose jirocess. The Pilter-Kellner nu'thod of direct 
boiling i)roved (‘heaper and yioldcMl a cellulo.so which 
was softer and absorbed acid more r(*adily than 
the product obtained by tlu* Mltselierlieli snlpldte 
process. It was .specified that suitable wood eellii- 
iose .should weigh from 18 to 22 grins, per sq. iii.. 
should be in flocks of 5 to 10 cm. tn size, free from 
small partiel(*s, dust, knols, and vegetable impuri- 
ties, It .should absorb .acids re.adily (.35 to 40 mins, 
per charge), and should lx* wldte and free from 
lileaehlng agent icldorine). The jiermissible limit 
for ash was fixed at 00%: fat and rosin, 0-5%; 
water, 0%: and wood gum (alkall-solnble consti- 
tuent of cellulose), 25%. When nitrated it should 
not heeoiue pasty, and must not iH^come more than 
paU* yellow (not brown). Tt should be free from 
lignin. (Vllnlose and cellulose wool intended for 
the mannfaeture of smokeless powder must have 
h(*en made from w(‘ll-seasone(l wood and he free 
from knots. Aft(‘r lx)lllng and washing the nn 
hlea(*hed o<qiiilose should give, at ino.st, a slight 
rose coloration In the phloroglncinol test. It should 
lx* bleaclu'd in the cold with a not too conceutnitcd 
solution, waslicd, and dried at a temperature noi 
exceeding 110°— 120° ('. In P.)1.5— 1910 wlhilose wool 
was only used ns a jiartlal substitute for cotton 
wool, but .subsequently It was used alone. Nitrated 
wood cellulose Is usually chemically ])urer than 
cotton (X'llulose. It consumes .somewhat less acid 
in nitration, and there is less risk of Ignition. The 
cpeulng of the compre.ssed balls in the powder fac- 
tory is more readily effected, and with less loss 
(dust) than In the ca.se of the cotton product. It Is 
also dried more rapidly, and there Is less loss In 
washing the ultroeellulose, whilst the last traces 
of absorhe<l acid are removed inoi'e easily. On the 
other hand. woo<l cellulose Is more voluminous than 
cotton cellulose, so that the nitration charge Is 
reduced by about 10%. The adherent (as distin- 
guished from the absorbed) acid requires longer 
washing to remove, and the absorptive capacity for 
acid is less than with cotton cellulose. On the 
whole, however, the advantages outweigh the dis- 
advantages.— C. A. M. 
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Wood pulp celMote; Nitrating g n Wcll« 

Aa... conv.'^r 

The jvoods of the deciduous trees are‘ eonsIderabJv 
Inferior to those from coniferous trees as raw 
materials for the manufacture of ceIlulos(‘ suitable 
for nitration. Ihe inferiority is based mainly on 
the high ixireentage of i)enlt)saiis in I lie eellulose 
and on ihe extreme shortness of the libres of the 
foiinei gioui). in the manufacture of wood eeliu 
lose the most diUicult point to meet in th«‘ s])eeiil 
cation is that which re(iuires a solubility in 
10% potassium hydroxide solution not exceeding 
7%. »Soila wood pulp manufactured from Jack 
pirn? in the unbieached condition, prepared by rapid 
digestion by severe treatment, came within the 
limits of the si>eciticalion, but afti*r bleaching, th(‘ 
amount of matter soluble in caustic alkali was 
increased to an abnormal extent, so that the specill 
cation could not be met whim more than 5',, (*f 
bleaching powder was employed. That amount, 
howevei-, is quite inadequate for bleaching a .soda 
wood pulp, so that the authors recommend the mse 
of soda pulp only in the unbleached condition, and 
consider the caramelised brown colouring matters 
as probably innocuous for t‘xplosives manufaclure. 
Sulphite pulp, on the other hand, does not form 
products soluble in caustic alkali as the result of 
moderate bleaching, but it contains a large' amount 
of such matters originally, iiy digesting suliihite 
pulp witli wi'ak caustic soda under mild conditions, 
matters .soluble In alkali are ri'inovi'd, but tin* pulp 
suffers a loss of about in weight. Sulphite 
pulp so treated is sufficiently pure to pa.'^s the 
nitration fi'sts without bleaching, but if a good 
colour be required it may b<‘ bleache<l sati.vfai'- 
torlly with 1% of bleaching powder. Itatches both 
of soda pulp and puritied sulphite pulp in thi' form 
of crOiJiMl sheets havt' Ix'en submitted to nitration 
with distinctly satisfactory results. a he sheets 
nitrated evenly, yielding products with high solu- 
bility in ether-alcohol, and a high idlrogi'u content. 
The sulphite lailp gave a little trouble iti the 
wringers on account of the clogging of the holes. 
The nitrocellulose from the woo<l pulp oeeupled 
more .space in tlie boiling tubs than that from 
coiton hut it was ground in half the time in the 
hollanders. The wood pnl[) product was not so 
easily dehydrated as that from cotton. It was 
less vi.scous than nitro-cotton and a saving of 10% 
In .solvent was recorded. Yields of nitrocellulose 
from wood puli) in the laboratory showed ltjO%, as 
comi)ared with 100 -10.1% from cotton. .1. F. 11. 


bleached soda pulp gives re8ult.s givutlv Inferior to 
sulphite pulp. The suitability of a piilp from this 
point of view may lx? determined by the lo.ss of 
weight when boiled with a 10% solution of iJotassium 
b^Tlruxide. Siimi)les of wood i)iilp siKH-ially maim- 
fnctnred in (iermany for the pre|)aratlon of ex- 
plosives have iH'tm examiiuHl and ultra I (*d on tlie 
large .scale, and the nil nxvllulose Obtained was In 
every resjH'ct eqmil to siudlar products piepared 
from cot toil. J. F. It. 


Mtrnijtn cjplosircs ; l!.vitrrim(>nts with 

11. K.ast and 1*. (Jilntlicr. Z. ges. Sciiless- 

u. Spreiigstollwesen. 1011), U. si SI, lOff -lOI. 
C'hem. Zoutr., 1010, 90. II., 701. 

I’UELiMiNAin cxiHuiiuents with mixtures of nitrogen 
peroxide with Ihui/.imh', bduimc. ultrotoliieiu', carlxm 
tel raehlorltb', idtrolKm/.eiu*, and carbon bisulphide, 
in the {Uoportioii.s lU'cc.s.san for com]»|«‘|(‘ combus- 
tion, showi'd that only the ndxliin's with nltni- 
iH'iizenc and (arboii bisulphide were strongly ev- 
plosivi'. ddic mixlun's were falily stable In llic 
lahor.alory, but the nitrogen i)eroxide acted slowly 
upon nit rohen/.ene, even at tlie ordinary l(‘nii)t‘rji- 
tnre. Soft uon-idastlc iiia.ssi's wt'ie obtained by 
ab.sorbing tin* mlxtun's in kie.si‘Igu!ir. The e\- 
plo.sive forei* of tin? nit rolxmzene and CHiix)U 
bisulphide ml.xtures in varying proportions with 
nitrogi'ii iH'ro.xbh' was testi'd in Trauzrs lead 
cylinder and in Kast’s apiwiraliis, and llu'lr skmisI- 
livi'JU'.ss to slio(’k and ignition was also determined. 
In llu' case of the nitrolH'nzi'iK' mixture a shai’p 
maximum in I lie (>xplo.slv<' forc<' was ob.si'rved at 
70%. whilst with tin* carbon bl.sulphlde mix- 

ture a Ic.ss sharp maximum was obtalia'd at 01'% 
N (),. 'rested in Kast’s apparatus the' iiitrobi'nzem' 
mlxiure showi'd an I'xplosive foic<‘ approximately 
equal to that of nit roglyci'ilu, wlileh was remark- 
abl(‘ in vh'W of Its lowc'r specilic gravity (Vff as 
compared with PO), On llu' ollim* luiiid, tin? carbon 
bl.sulphlde mixture (jianclast lit') descrllx'd by 
Turpin in 1HS1 has so little activity lhal, In view' of 
lls dlsadvnutagi'H. It, Is unsultahk' for tei'hnieal 
])urpos(‘S. The scusltlveuess to shock of hotli inl.x- 
tun's Is aiiproxlmalely I'qual to that of nltro- 
glyc<*rlu. A mIxIuiH' of 01 parts by vol. of iiltro 
benzene wiHi ffl parts of carbon bisulplihlc gave tlic 
iH'st results In admixture with nlfrogi'u iieroxldi*, 
the liquid freezing at a lowm- temperatun' than 
nilrohenzene. The explosive force of (he lu’odui t 
thus pnqaireil exceeds, umicr favourable conditions, 
tliat of picric acid In the l(*ad hlor'lt. C. A. M. 


Nilrotcllulosa from wood puliia. W. E. IT Ilaker. i 
Techn. Assoc. Pulp and Paper Iiid., New York, ^ 
Feb. 0 and 7, 1018, II 17. 

Waxy and resinous imimritics luvsent In wood pub) ; 
tend to form yellow eonipoiinds on nitration which ^ 
have u bad influence on tlie sf ability. Tlie yellow’ j 
compounds are partly eliiuiimted by prolong<‘<l Ixiil- I 
Ing with water, preferably with the addition of a I 
little sodium carbonate. 1’be presence of hydro- i 
C(?llulose or oxycellulose In the wood pulp Is also j 
highly deleterious from the |K)int of view of j 
stability, and the products of Ihe chlorine bleach : 
are very detrimental. The mineral constituents of i 
the pulp, especially the silica, should be reduced to | 
a minimum. Vegetable wax and resins presmit a ■ 
resistance to the uniform rienetration of the nit rat- i 
Ing acids which is inimical to successful nitration; i 
for this reason the ether-<*xtract of the cellulose 
should not exceed 0-4%. The physical (‘onditloii of ; 
the cellulose Is of the greatest iinportanee; the tex- j 
tnre and length of fibres should be as uniform as : 
possible. The yield of nitrated product Is con- • 
slderably reduced by the presence of modified cello- • 
lose which Is soluble in the adds. For this reason ; 


NUrorrlluloar products, csprcially nitroylyccrin 

powders; New stability test for . F. M. 

Mayrhofer. Z. gcs. ScJilcss- u. Siircngstoffw., 
1918. 13 , 1LM- 129, 448-411. Clicm. Zentr., 1919. 
90 , JI., 702. 

In the melhotl of Piorgiminn .iiid Junk fthis J., 1901, 
95.‘»), the author recommends tlie uw? of 20 c.c. of a 
2% solution of potji.sslum Iodide Instead of water 
for the quantitative colleetion of tin? decomposition 
products. For estimating tlx? stublllty of a nitro- 
glycerin i)ow'<l«?r, it ks tested both dry and moistened 
with 001 gnu. of waPT. A stable powder behaves 
in a .similar maimer whether heated dry or moist, 
whereas an unstabk? powder Is rapidly decomposed 
In the i)r(‘senc(‘ of traces of nmlsturc. By this 
method, variations of stability can lx? det<H?ted which 
are not apparent by the usual U'st at 120° 0. 

— L. A. C. 

Trinitroxylenc. I). E. Schweizer. Z. ges. Schless- 
u. Sprengstoffw., 1919, 14 , 24->25. Chem. Zentr., 
1919, 90 , II., 700. 

XsxENE is more readily nitrated than toluene. On 
account of the difficulty of Isolating the xylene from 
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coal tar, only certain fractious, solvent 

naphtha, Imve hltJicrto been nitrated, and these give 
llQuld products. If however 50 grins, of technical 
xylene, containing only the three isoiners, is 
nitrated with 500 grins, of mixed acid consisting of 
2 parts of nitric acid tsp. gr. 1-52) and ^ parts of 
sulphuric add tsp. gr. l-Sl), 52 grms. of a solid 
trinltroxyhajc and J7 griri.s. of a yellow liquid nltro- 
xylene are oht aim'd, ddie pre.si'nce of a small 
ammirit of dinit ro.vy has' n'lidi'rs the jiroduct useless 
as an ('Xploslvc', hut by a second nil ration a trlnllro- i 
xylene capable ()f (h'tonation by 015 to 02 grin, of 
sflvi'r azide Is obtained In the form of white crystals 
melting bi'l\v<'en 120^5 and 177^ C.- L. A. C. 

drllulose from ruftun linlrri^. Wallaei'. *S'cc V. 

In/lammaliilil ji i/f (iluminium dust. lelghton. 
Sf'c X. 

Patknth. 

Pini'iUir; drorrss of makintj pntpdlant . Pro- 

ccfts of producing propellant poivdcr. Process of 
produciny propiUani explosives. 10. I. du Pont, 
de Nemours and ('o., Assigiu'i's of (a) A. L. Rroad- 
bt'iit and It. (1. Woodhrldge, jun., (a) O. .1. Tm*i)lo, 
jiin., anri (c) A. S. O'Neil, Wilmington, Del. lOng. 
Pals, (a) 127, H71, (a) 127, S72, and (c) 127,872, 0.0.17. 
Appl.s. 8200 2/17. Int. (’onv., (a) 11.7, (aj 20.7. 
and (c) 17.8.10. 

(a) Tuk surface of grains of propellant powder, such 
as nltr(K‘(‘lIiilo.s(' [)o\vdei‘, an' coaled with a di'lerreiit 
naiti'rial, sudi as dinitrofoliK'm', by heating lli(‘ sub- , 
st.'jnces tog(*t}i('r in tlii' pre.semv of a liquid such as | 
water, In which m'iliu'r of them is solubI(‘. T/u' | 
hi'ating may he i'j^ect<'<i at a temi>eratnr(‘ Ix'low the ^ 
melting point of tlie deternuit material, (a) ' 
Gelatinised powdi'i* grains (e.y. of nitroci'llulose 
powder) an' impri'gnated with a material Avliich is | 
a solvent for the grains, by Inciting the latter with i 
the detern'iit material (dhdtrotoluene or substan* I 
tinlly pure 1.2.4-<liriltrotoluene) and siibji'ctlng the 
treated grains to tlio action of heated vat)oiir, such ! 
as steam, (c) The explosive grains are heated with j 
the deterrent nmterlul. in the present' of a small ! 
quantity of a solid substaiici' {e.y. <'amplior) lo | 
lower the nu'Iliug point of the defern*nt material, | 
with or without th(' addition of a stabilising agent, 
such as dlphenylainlne.— C. A. M. 

A 2 fdc.<i; Product i(m of - — . W. R. Ilodgkinsuu, 
Woolwich. Eng. Put. 128,011, 17.0.18. (Appl. 
1)952/18.) 

Azides ure produced by dlazotisiug salts of 
hydrazine by means of a snitable nllrlP^ under such 
conditions tliiit the n'aetion in.'iss is at no time .so 
distinctly acid ns to redden lltmu.s pa|)er. For 
example, the calcul.-ited amount of sotllum nitrite In 
500 c.c. of water Is added to a solution of 120 grms. 
of hydrazine suli)h.it(‘ wlilch has been converted to 
hydrazine aujinonluni sulphate by the addition of j 
ammonia In 500 c.c. of water; the solid lou is then 
added gradually to 1000 c.c. of A/1 silvi'r nil rate j 
solution to wlilch h.as lieon added 1 c.c. of 70% j 
nitric acid. During each addition, the solution i 
must be well stiri-ed and th<' temperature kept iKdow 
about 20° C. In the production of Ic'ad azide, a j 
hydrazine salt of an acid which will not precipitate | 
an insoluble lead salt, c.y. hydrazine nitrate, Is 
employed. - L. A. C. | 


is slightly Inclined and is divided Into compartments 
by transverse partitions perforated at the bottom to 
allow the material' to pass from one compartment to 
tne next.— L. A. C. 

Picric acid or other products of nitration; 
Continuous process and plant for the production 

of . Rrookes Chemicals, Ltd., and N. Brooke, 

LighteUne, Yorks. Eng. Pat. 128,202, 27.7.17. 
(Appl. 10,811/17.) 

Nrnuc acid, phenolsulphonlc acid, and waste add 
are fed into one ('iid of a long trough provided with 
: a series of bailie-plates throughout Its length. The 
I reaction, whicli begins in the tirst portion of the 
I trough witii t he developiueut of a certain amount of 
i heat, is completed in the central portion wlicre the 
I n'aetion mixture is heated by a number of lub(*s 
througli which steam is i)ass('(l; in tlie last portion 
of till' trough, tli(‘ i)rodiict is cooli'd by means of 
.•similar lubes siipidied with water. Idcric acid 
cry.slallises out and is (‘arried down ,'in inclined 
slioot lo a niter. Tlu' Iroiigli is covered with 
slabs wliili' the process Is woi'king and fumes are 
reMi<>ve(l through suitable openings. The plant, may 
tK‘ msed for llu' nitration of other products. 

- L. A. a 

j (iuneotton and the like; Method of and apparatus 

for trealiny . F. D. ('I’auc'. Montclair, N..T 

n.S. J*at. 1,295,081), 18.2.11). Aj>pl., 11.1.18. 

Tiu; ('xj>I<»sion of w('t guucotfon wliili' being treated 
in .‘I ('('iitrifugal dryer is ju’evenled by suddenly 
re<lueing th<‘ pressiin' of tlie ga.si'ous nu'dinni sur- 
rounding the in.'iss at a di'linifi* slagt' in Die dj’.\ ing 
proei'ss. q'ju' rapid evaporalion eools and loosens 
tiu' ma.'^s. -W. F. F. 

Mt rostareh r.rplosin . 10. Waller, Alli'iilown, 

Pa.. Assignor lo Imlependi'iit, Non-Freezing 
Powdc'r Co., Ni'wark. 1S^.^. IJ.S. Pats, (a) 
1,205,845 aiui (n) 1 ,.20.5,810, 2.0.19. Ap])!., fA) 

22.1.15 and (») .20.12.15. 

(A) A (lUANULAii explosive contains nilro-starch as 
tin* sole detonating ingredient, the percentage pre- 
s(mt Ix'lng sncli that the explosives is incapable of 
detonation In non-granular bulk form under 
ordinary conditions. (a) Nitrostarch in a non- 
colloidal form la Incorporated with suhstantially a 
tliird of its weight of mononitronaphthaleiie lo 
obtain a blasting explosive.— C. A. M. 

Mitroglycols [as explosives]. .1. Barab, Dove'i*, 
N.J., Assignor to Hercules Powder Go., Wilming- 
ton, D(‘l. U.S. Pats. (A) 1,307,032, (b) 1,, 207, 033, 
and (n) 1,307,034, 17.0.19. Appl., 21.7.18. 

An explosive contains (a) trimethyleneglycol dlnl- 
trate, (b) nitrated propylene- and ethylene-glycol, 
and (c) trimetliyleuoglycol dlnitrate and a nitrated 
glycol derivative from an olefine.— L. A. C. 

Explosive compound. R. L. Hill and A. ,1. Strane, 
Tnmaqua, Pa., Assignors to Atlas Powder Co.. 
Wilmington. Del. IJ.S Pat. 1,.207,495, 24.0.19. 
Appl., 1.11.18. 

An exidosive compound contains copper sulphate 
and ammonium nitrate as its principal ingredients. 

-R. N. 


Trinitrotoluene; Method of and apparatus for 

drying in a molten condition. The Clayton 

Aniline Co., TAd., and A. Schedler, Manchester. 
Eng. Pat. 128,202, 5.7.17. (Ai)pl. 9722/17.) 

Crude trinitrotoluene, after Ixdng washed and 
melted with hot water, is nin on to a tray heated 
anderneath by means of a steam-jacket. The tray 


Explosive composition. W. R. Swint, Assignor to 
B. I. dll Pont de Nemours & Co., Wilming- 
ton. Del. tl.S. Pat. 1,207,706, 24.6.19. Appl., 
31.1,18. 

A HIGH explosive composition contains nitrocellu- 
lose of a high degree of nitration, nitroglycerin, and 
wood pulp.— L. A. 0. 
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po«?//er. (E) 0/ prrporhu, cj-plnsirr, 

cJiatges for shrJIn. (.\) K. du Poiii (jj (. j.) p j 

1%^ pi f Wiliiiln^non. IVl. 

(D) l..^fl8,ol(), and (e) 1,;]0S.;;i 7, 1.7.i<) \„ni 
(a) 20J2J.J, (r, V) 2.n.l(l, (M) 25.0.17, am! (e) S.:{.1s’ 


(a) The ingredionl.s of an oxi)I()sive !)lack nowdor 
are Incorporatod vvllli a ]j(|nid Imvin^^ no solviad or 
chemical action on tji(‘ same and with water, and 
the mixture is moulded. (lO A smokeless nowiier 
grain has a relatively (luiek burning body eriattal 
with a vcdatively slow burning coinpositior) contain- 
ing an ingredient having a Iului(‘aling iu‘op('rty. 

(c) Nitrocellulo.se is mixed with ether, the excess of 
etlier removed by pressure, and th<‘ (u'oduet mixed 
with alcohol to foiau a gelatinous or colloidal mass. 

(d) In t.lie manufacture of smokeless powder, waiiu* 
is expelled from guncotton by im'an.s of ether. 

(e) In order to pack an exi)losiv<' powd<*r <*barge in 
a tubular container, the pow<ler is mixed with a 
liquid having no solvcmt or cheini(*nl action upon 
It; i)orlions of the mixture an' then eomi)re.s.s(Ml into 
the container in order to remove a i)ortlon of tin* 
liquid and to consolidate' th{‘ j)owd(*r into a solid 
mass wltlii.u the container. L. A. C. 


Explosives, A. J. Marin, Stockholm. Kng. Tat. 
129,03(1, 1.10.17. (Ai)i)l. 11.100/17.) Int. ('onv., 
M.4.17. Addition to 108.S5;?, H.S.IO. 

See IT.aS. I’at. 1,2!(7,213 of 1919; this .1., Itd9, 390 .\. 


Magnesium; Volumetrio deiennination of phos 
phono avid applied to the indirect determination 
' i^Pi’inger. Z. aiigew. (diem., 1919, 

I wfi, 192. 

I M.\e.xKsir'M s.'ilts are first precipitated as ammonium 
magne.siuui i.liosphate by lieatlng tlie acid soiiition 
containing the magnesium salt and ammonium 
i'hloride to Ivoiling, adding an excess of ammonium 
phosphat(* iind IIk'U 10% amnioidii in quantity equal 
to one third of the volume of tlu' total solution. 
After cooling, tlu' i)rt'('ij)itale is cidtec'lial, waslu'd 
w th La;., ammonia, tlu'ii transferred to a beaker, 
rnlxeil with 2(1 e.(‘. of ammonium acetate' solution 
and oO c.c. of w.iter, ami llu' boiling mixtiin' titrated 
with stand:! rdi.st'd ur.inyl aeel:ite solutimi, iiow- 
de'P'd j)olMssium fern.! y;i Hide' be'ing u.se-d Jis an 
external indh-.ilor. W. l» S 


Minf / (iiKi nniojft'iis III ininihnuneal sohitiiiv 


e//«no- 
■ .1. Kgg(‘rt and 
IIS. 5 . 


tnctrit' nirthfid of esf i nui I i ng 
Ij. Zipfel. ib'r., 1919, 52, il77- 

Tuk i»roccdun' <l('p('nds on tln^ f;icl silver 

iodide is only pn‘elpit:it('d from vi'ry dilute 
ammoid;ic:il solutions of silvi'i* salts by aildltlon 
i>f potassium iodide' when e'lee*! rol.\ h's are' i.re'se'ut 
in birge' .‘nnenint or when tlii' solution is wai'ined, 
eaintinimusly slmke'ii, or pr(‘serv<-d for ;i long time'; 
otherwl.s* an oi>;i |('se’('nce of e-olloldal sllve'r ioelide* 
Is feirmed; If potassium cyanieb' seilullon Is added, 
the* turbidity incre'.'ise's at first and sudde'iily dls- 
.'ippt'.ar.s ^\'ll(*n tin* :imount of (’N^ ne'e‘!'ssarv for the 
formatiem of Ag(('N)',. has lie'cn adde'd. ‘silv(*r is 
e'stinmteel In ammoniac.'il solution in tlie following 
manner. A known vedunii' of apj)i'e>xlmate‘ly /V/K) 
pota.sslum cyaniel(' seilution is diluted with about 
four tiini'.s its volume* e)f w:it('r and Mullle'Icnt 
.ammemia is adeieel to make* the* solution at le'ast 


XXni.-ANALYSIS. 

Electrochemical analyses; Netv and rapid apparalu.s 
for - . J, T, King. (diem, unel Met. Mug., 

1919, 21, 25-29. 

In elect l•o<‘hemicnl annlyse's, .agitation e>f the* (‘b'e*- 
trolyte haste'us de*po.sition of the metal. The' 
autlior h.as elevlseai a more e'Hieie'Ut me t bod of 
ngit:ition by re)tatlng tlie* containing beaike'r. ddn* 
apparatus e'ontalns four ce'lls with a comiiartment 
for tlie ei riving motor and ace*es.sori(*s. A be*lt 
drives five aluminium pulle'ys s|»aced e‘qui-di.st:int ly 
which eng.'ige' the conical f.aci's of cup.s carrying the* 
beakers. The cup.s are supporte'd by stes'l spinelles 
turning in aluminium liearlng tubes, which sllele in 
woode'ii gniele post.s having u|>p(*r and lowe*r face' 
plates se> coniu'cteet in the* wiring that the current 
i.s not liroken when a iM'ake'r is lowe're'd and tlie 
cell re'inoved frejin the circuit, (/vlindrie’al catlieMle's 
of 2S-mesb, 2S-gaugei coiqie'r gaii/.e are use*d, the 
anodes being .strips of platinum feill. Idie ope'ra- 
tlon of the apparatu-s a no tlie^ metheid of carrying 
out an aualy.sis are de.scribe'd. Ti'sts we're* maele 
em eopiier seilutions of known .strength to de'te'rmine* 
the speed and acemr.ae'y e)f the apjiaratus, jinel the* 
results are tabulated. When using electrolytes 
containing nitiic acid it wms found that at high 
current densities coppe'i' was dlssolve'd from the* 
e'athode more qule'kly than it wa.s depe).slted. To 
-overcome this, potassium nitrate was sub.stltuted 
for most of the nitric acid. SiH'i'ds of rotation of 
about 500 revs. m*r minute were used with no 
splattering or thre)wing of the liquid. With cur- 
rents of 3, G, and 9 amps, the times taken to deposit 
1 grm. of copper were 35, 20, and 10 minutes resfiec- 
tively. Three unknown brasses were analysed for 
copper and the results obtained by this and other 
methods of stirring carried out by different opera- 
tors showed excellent agreement.— T. H. Bu. 


AV'l; aftc'i* ill! roduci ion of a (iii.'intity of potas- 
simn ludid(' approxinailf'ly <'<piiva!(*nt to tliat of the 
cyannlc taken, tin* silver solution Is a(Mc<l to 
jueiphnt turbidlly, lJ;ilog<‘ns ai‘c ('.'^timated In- 
din'ctly by using an ('xci'ss of silvu'r nitrate solu- 
tion ami tilr.’itioii of IIk* n'sidu.'il sjlv!'r aft(*r nitra- 
tion of the sllvi’i* luilidi*. q'li(' iiK'tliod (*an also 
I b(* applb'd to tb(* !'stIm;ition of aelds, tin* silver 
s:ilts of wlijr li an* dls( inguisii(*<l by sullleU'nt <lllf(*r- 
enee In their solubility in ammonia; thus chloride 
and Iodide may 1)(* simultaru'ously estimated In that 
tlu'lr sum Is (b'U'rmlm'd by llu* indirect lUHX'i'sa 
and IIm* iodld«' alone ('stlmuti'd in a solution wblrb 
i.s suflk-ieiitly ammoidacal to retain tin* silver 
eliioride In the dlssolveil stall*. 95) obt.ain neeiirale 
results, it Is ueee.ssary that the amount, of potns- 
sium iodide usi'd ns indirator should bi* approxl- 
m.ati'ly equivalent to the nmouul of snbstaiiee taken 
for tit nil ion. d’lie use of potassium loillde In 
Tiiebig’s method of tilnilioii is shown to bring no 
:idvant:ige :iMd, 111 (I'll.'iin e:ises, ev('n (o lead to 
f;il.s(' n'.sults. ri. W. 


Fat; Miern-estimnlion of in blood. 10. and F. 

Weobul7.(*n. Pbarm. Wfvkt.lad, l!d9, 66. 81(1- 822. 
Arout 0-.3 gnu. of lilood is absorln'd In two or thr(H* 
pieces of inter p.'ifier flf;x25 mm.) and llu^ weight 
determliu'!] in a torsion halam-c'. ddie y)a|w*rH are 
dried in vacuo and r>laee<l in a test-tube (25xlGcm.) 
with about 7 <\c. of aleohol. 93ie tulie is KUHyK*nde<l 
in a wnter-hatli and the aleohol hoik'd for 5 minutes. 
Tlie .solution is trauslVrr(*d to a pointed c'entrlfnge 
lut)o (1-5x19 eiTi.) and (‘vaporntc'd to 2-5 c.c. The 
papers are (*.vtrncted again with 8 e.c, of alcohol, 
and the solution l.s y»our(‘<l into the centrifuge tube 
In which the volume is again redu(*ed to 2T» e.c. In 
both cases evaporation is exj)odlted by passing 
hydrogen through a capillary tube Into the liquid, 
6 drops of N/2 sodium hydroxide solution are now 
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added, and the evar>oratlon Is continued until the 
volume Is reduced to 0-3 c.c. As the sai^onlflcation 
must continue for at leiiRt 20 mins., it may be neces- 
sary to add 10 drops of alcoliol and a drop of water 
when a volume of 1 e.e. is reacluKl. The residue, 
whlcli must Is* free from alcohol, is made up to 
5 c.c. and is fransfernsl to ii micro-burette. This 
solution is usod to Ilf rate 1 c.o. of standard calcium 
chIorid(‘ solution made by adding 13 grms. of 
sodium eljIorld<‘ to TrO c.c. of .V/10 calcium chloride 
solution and diluting to 1 litre. 1 c.e. of this solu- 
tion is (sjuivahmt to 0 312 iiigrm. of triolein. 

-W. S. M. 


f'iml analuxia. Davis and Fairchild. Kec ID. 


(lasHificatlon of Hynitcs. Salvadorl and Mondini. 
Srr Na. 


I'lilorohvuzcnrft. (’oppin and Holt. Ser III. 


(Uilcium hisuljthitc sohition. Baker. Srr V. 


•Sulphur imrnn' {/aars. Williams, VII. 

UlHHociatio\> of carbonatrs. Bole. iS'cc VIT. 
Sitrogen ami ammonia, Vllllers. Kcc VII. 
>^ulphatf‘s. KoItholT and Vogcdenznng. Sen YII. 
loduU'H. Kollljoir. Hi'e VII. 


Perchlorates. Williams. Sec VII. 

Sodium thiosulphate and hypochlorites. Di^nert 
and Wand<‘nbulcke. See VII. 

Fluorides. Partridge. Sec VII. 


Manganese salts. Caron and Ka^piet. Sec VII. 
Uydrogen peroxide. KolthotT. See VII. 


Phosphoric anhydride and titanium. Cavnzzi 
See IX. 

Magnetic hardness. Wild. See X. 

(^arhon in steel etc. Plva and Salvadeo. Ser X. 

Phosphorus in strel and iron. KUlsdale. See X. 

Nickel. Nlcolardot and (lourmaln. See X. 

Vanadium and chromium in steels. Kolley and 
others. See X. 

Saponification value. Pomeranz. See XII. 

ir/y-.s’ solution. Ilildt. See XII. 

Carbon in soils. Waynick. See XVI. 

Suspended solids in sugar juice. White. »SccXVII. 

Titration of sugar. Foliii and Peck. Sec XVII. 

Polarlscopcs icith international scale of gnus. 
(1) Browne; (2) Bates. See XVII. 


Ash in sugar products. W'aterman and De W^is. 
See XVII. 


Methyl alcohol. Zlmmermann. See XVIII. 


Fat in flour, bread, etc. Vautier. See XIX.v, 

Titration of grain extracts etc. Blrckiier. See 
XIXa. 

Coffee berries. Frlese. See XIXa. 

Lignin-frce crude fibre. Von Fellentx^i’g, See 

VT \r A ■ ® 


I Carbon dioxide in air. W’ilkes. See XIXa. 

I i’rea in urine. Phllibi'rt. See XX. 

! 

I Patents. 

I Cas analysing apparatxLS. Akliebolaget lng(‘nidrs- 
flnna F. Egnell, Stockholm. Eng. Pat. 11(),715,- 
I 10.t).18. (AppJ. 0500/18.) Int. Conv., O.ti.lT. 

j To determine the jK^rcentuge of carbon monoxide 
, and hydrocarbons prest'iit in gaseous mixture.s, the 
I gas i.s pass(‘d through a furnace conhiining, e.g., 

I iron oxide or copiht oxide heated to about 250^ C., 
whereby the carbon monoxide is oxidl.sed to carlK)n 
. dioxide. After absorption of tli(‘ carbon dioxide 
! in the usual miinuer, the residual gas is passed 
I through anotluu’ furnace similar to the lirst, but 
I heated to about 700^ in whicli the hydrocarbons 
; are oxidised. Tin* carbon dioxide is absorlx'd in a 
seimrate apparatus and from tlio quantity goneraled 
during each heating, the i>ercentage8 of carbon 
monoxide and Iiydroctirbons in the gas eaii lie 
calculated.- L, A. C. 


Uydrogen in gaseous mixtures; .Method of and 

apparatus for detecting the presence of . 

P. K. Bassett, Brooklyn Borougli, N.Y., T^S.A. 

Eng. Pat. 127,G5(>, 11.5.17. (Appl. (k892/17.) 

A SAMPLE of tile gas to l)e tested is <lrawn into a 
chambt'r containing two recxiptacles, one of wldch is 
sealed and contains pure air, Avhlle the other is 
oiMui to the air witiiiii the chamlx*r. Passing 
through the rcKieptacIes are double tungsten con- 
ductors connected in such a manner as to form a 
Wheatstone bridge. An electric current siifticleut 
to raise the temiK^rature of the conductors as high 
as possible without oxidising the win‘, i.e., eon- 
slderably below red heat, is passed through the 
circuit, and if hydrogen is present in the air being 
tA'sted, the two conductors in the open reoeptack* 
will have a lower temperature than those in the 
recepUcle containing pure air owing to the greater 
heat conductivity and specific heat of hydrogen; 
this will cause a dlffermice in the resistance of the 
two sets of wires which Is recorded by a mlili- 
voltmeter or a similar apparatus calibrated to 
record the i)eramtage of hydrogen present. The 
apparatus may Ix^ employed for estimating the 
purity of ti\e gas pr(xliiced by a hydrogoii-generating 
plant, and a eontlnnous recorder may Ix" attaclnxl 
to the lnstrument.--L. A. C. 


Cojnbustible atmospheres; Method and apparatus 

for the differential detection of . T. M, 

('hance, Wilkes-Barre, and E. M. Cliance, Phila- 
delphia, Pa. U.S. Pat. 1,208,800, 1.4.19. Appl., 
1.5.17. 

A TEMPERATniE-RESPONSivE element is maintained in 
contact with an oxidising agent which Is heated 
by a jacket. Tlie reaction of the combustible gas 
and the oxidising agent raises the temperature of 
the temperature-responsive element which operates 
a signalling device when a predetermined limit Is 
reached.—W. F. P. 
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Patenti. Ihow”? "ndTn “i 'or 

::;iaaK;a;rsac;fcai;5--i^ 

I.— GENERAL; PLANT; MACIIINERV. 
Ai’l’LlCATiONs. 


10,88^ (1018). Robinson ;ni<l Son. Itoliinson, and 
! Stevenson Machines for se])arafliij? dust and olht-r 

granular Hid)staiuvs 

tI.iO,5M.) Aii^f. IT 
17.S75 (IDIS). I;<*i(*esler. i<cc V. 

2rG;{ (HdiM. King, Taudeviu, and Oregson, 
(.rogson, and King. (Ja.'^-lu'aled fiirnma^s. (L’10.1'71 ) 
Aug. 7. 

Ki.iM)! ( 1‘did. (iiive. rulsoiiiclers for raising 
ii(|uids. (iinvi.T>.) Aug. i;;, 


Adams. Tankage ])roc(‘s8 for aedinumtaiiou. and 
means for oj3era ling sii me. ITOIT Aug 1. 

Armstrong and others. is.!d7. t<c(> ii. 

Bulgin, Hall, and Searh^. Apparatus for (ivaling 
air or gases with liquids, or vice versd JS 74-> 
July 29. ' 

for fractional distillation. 
19,318. Aug. 5. (France, Ti.S.lH.) 

Couche. Evai>orators. 18,919. .July 31. 

Gulliver. Continuous still for cvaiioration and 
distillation or fractionation of liquids 19,7 13 
Aug. 8. 

Haddock. Tubular coil vacuum <lrhT. 19,r»31 
Aug. 8. 

Hall. Grinding machinery. 19.172. Aug. 7. 

Hansen. Grlndiug-machin(‘s. 18,934. .Julv 30 
(Denmark, 7.11.18.) 

Harris. Drying-apparatus. 19.287. Aug. 5. 

Janson. Furnaces etc. l‘,t,403. Aug. 0. 

Junquera. Manufacture of concent rate<l solu- 
tions. 19,039. Aug. 9. (France, May 30.) 

Knight. Coke-burning furnace for stc.am- 
generators, 18,780. July 29. 

Meller.sli - Jackson ((Sriscom -Russell (’o.). 
Ajqiarntus for healing or cooling lliiids. 18,712. 
July 28. 

Mellersh - Jackson (Griscoin - Russell Co.). 
Evaporators. 18,718. July 28. 

Whitlield. Subliming clKUuical elements or com- 
IX)unds. 18,851. July 30. 


C’oMia.KlK SCKCIFK'ATIO.NS A(X'K1*TKI>. 

1007 (1918). L’Alr Liquide, Soc. Anon, pour 
I’Etudc et I’Explolt. d(‘s Proc. 0. ('lamh*. Process of 
effecting exothermic chemical syntlH\s(‘s taking jdaix* 
under pressure and at a high l(‘m]>eratnre. (130,080.) 
Aug. 7. 

1072 (1918). L’Alr Liejuide, Soc. Anon. i>our 
I’Etude et 1’ Exploit. d(‘s Proc, G, Claude. Process 
of effecting exothermic chemical syntlu'scs. 
(130,087.) Aug. 7. 

1278 (1918). T/Air TJquide. So<-. Anon, pour 
rEtiide et TExfiloit. des Proc. G. (''laud<‘. I’roc(‘ss 
for the separation of gaseous mixtures, ami par- 
ticularly the extraction of hydrogen from gaw'ous 
mixtures. (130,092.) Aug. 7. 

0791 (1918). Muller. Manufacture of colloidal 
solutions. (115,230.) Aug. 13. 

11,818 (1918). Sturgeon, Centrifugal sei)arators. 
(130,128.) Aug. 7. 

12,582 (1918). kSmeeton-Wright Furnaces, Ltd., 
Fletcher, and Wright. RecuiHTators for furnaces. 
(130,471.) Aug. 13. 

12,599 (1918). Sm(‘cton-Wright Furnaces, Ltd., 
Fletcher, and Wright. Gas-fired furnaces. 
(130,475.) Aug. 13. 

12,840 (1918). Phillips. Mechanical retorts or 
heating-chambers. (130,175.) Aug. 7, 

12,962 (1918). Reavell, and Kestner Evajiorator 
and Engineering (^o. Evajwrators. (130,181.) 
Aug. 7. 

12,978 (1918). Williams, and South Durliam 
and Iron Co. Cliequer bricks for regenerator 
chambers of furnaces and the like. G30,479.) 
Aug. 13. 

13,359 (1918). Robinson. *Vee II. j, . 

16,238 (1918). Nutt and Harvey. See X. 


I II.-FFEl.; GAS; MINERAL OILS AND 

! WAXES; IdhSTRl c TlN E CIS PI ELATION ; 

! HEATIN(J: LICIITING. 

I AcI'IK ATliiNS. 

I Armstrong. Davidson, and Low ’rmujuTaluro 
j ('arboulsalloii. Ltd. Ucloils. 18.917. .luly 30. 

Ayc.stanhi c Iraziista. Avglulliiaiit for cou- 
i glomcratioii of <‘oal. 19,477. Aug. 7. 

I lUi.ssey. Treat lug r*arl>onac»'ous inah'rlal for 

I recovery oj volatile hydritcaibon coustltueiits 
18.837. July 29. 

I Dc Rc<‘kcr. iiK'aiidcscciit «'k‘clrlc lami»s. 18.928. 

' J II ly 30 

I Edwards. Midhod of cxiracliiig oil from shak‘, 
I coal, etc. 19,050. Aug, 9. 

I Evans. Fuel. 18,009. .Inl\ 28, 
i Knight. 18,780. 8Vc 1. 

Kormaiiu. Pid rolmim n'diicl ioii. 19,421. Aug. 0. 

! Mack('nzi(‘-0’Prlcn. Fuel for motors (‘iiglnes, 

etc. 18,887. July 30. 

■ Richardson. Purillcatiou of iictrokuim etc. 

; 19,238. Aug. 5. 

Rohde, and Sveuska AkI Icbol.agct Mono. 19,518. 
Nec XXI If. 

Rlitgcrsw(*rke A.-G. ’rrcatimmi of c<ial to obtain 
I hltuminous constituents. IJt.aTI. Aug. 8. (Gcr- 
; many, 9.8.18.) 

So<‘. liyouiialsc d<‘ Rcrliaiids Catalytlqin^s Caiiiell, 
(Nx het, Grille, cl Clo. Catalytic luaitiiig ap|)araluK. 

i 18,<);to, .July 30. (Frauc«‘, .\pr. 24.) 

Wells'. q’ar extractors and scrubhers for gas. 
j 151,478. Aug. 7. 


I CoMri.KTK SCKCIKK A I IO.NS A(X’).r I KD. 

10,713 (1917). Deutsche Gasgllihllcht A.-G. 

i (AiuTgcs.). Manufacture of incaudcsccmt electric 
I lamps. (111,298.) Aug. 7. 

1278 (1918). L’Alr Liquide. See T. 

1 1.5,53(1918). L’Air Liquide. 85c VIl. 

2t).5.5 (1918). Wells and Southcomix'. Lubri- 

cating oils. (130,377.) Aug. 13. 

22‘{9 (1918). South Met r<qK)lItan Gas Co., and 
Somerville. See VII. 

2740 (1918). Rritlsh ThomHon-Housloii (’o. 

(General Elc^etric Co.). Ek'ct ron discharge? devices. 
(130,400.) Aug. 13. 

0812 (1918). Slmon-Carve's, IJd., and Preston. 
Means for regulating the jue'ssun* In the gas mains 
of coke* ovens and tin* like. (130,100.) Aug. 7. 

10,885 (1918). Wcsh‘rlM‘rg. Firing with juilverlscd 
fuel or the llk(‘. (117,205.) Aug. 7. 

12,.*]95) (1918). Pom*. dVes'itiuciil of certain fuels 
to improve their calorific value. (130,455.) Aug. 13, 

I 12.599 (1918). Sua'c! on-Wrlght Furnaces, iJd., 

! and ol licrs. 85 y I. 
i i2.s4f; (191S). Pill Hips. See I. 

I 13.359 (1018). Robinson. Employment of pul- 
I veTi.sed fue l In the furnacY's of ste'am-generators, 
(130,480.) Aug. 13. 

I 15.081 (15)18). Rritlsh Thomson-HouHton Co. 

j (Gcnor.al El«*ctric C5o.). llesmetie seals for the 
I leading-in wln‘s of (‘lectrlc lamps and like 
j ajiparatuR. (130,212.) Aug. 7. 
j 2543 (1919). King, Taudeviu, and Gregaon, and 
! others. See I. 
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111.— TAR AND TAR PRODUCTS. 

API'MCATION. 

Imi>erlal Trust for the ilncouruKonioiil of 
tiflc urid Iiiduslrlnl Kosearch, and IMor^;an. Manu- 
facture of aroimitle arylsiilplioiiyl and arylenedlHUl- 
phonyl derivatives of l.Miaphthyleiiedlamine aud 
Its suli>lionlc acids. Au^^. <>. 

CoMI'LKTK Sl’WJKlCATIO.'V A(X:ECTI^. 

lOX) (IJ)l.S). U'ssiii^. Separation of oils and 
pitch from tar. ( i;t0,;'>t:2.) Au}?. 18. 

IV. -COLOURING MA1TLRS AND DYES. 

( 'OMI'I.FTK Sl'W'II' ICATIO.N’ ACCKI'TED. 

2200 (lUlSj. ilolllday and Clayton. aScc XXII. 

V.-EIRUES; TEXdMl.ES; ('ELLULOSE; PAPER. 

AiM'i.ic.vrio.Ns. 

Clayton. A|Ji)aratns for inaniifactiire of artilicial 
silk. J!),2i)7. l'.),2hS. Aiig. f). 

iiloyd, Lt<l., and Martin. Paper and wood puli> 
inannfacturi'. 1S,!)20. July 80. 

IMowinan and ( 'ana‘ron-R(».se. Wool -scourlnj^ etc. 
preparations. l!),tlOH. Au^. S. 

CuMl’M'.rE Sl’KOll'lCA'lION.S AaHl'TFO. 

10, Oh) 0017). Sleveii.son. Acct,ylcellulost\ 
(i;i0,020.) Au^;. 7. 

2751 (lOlS). Cellon, Ltd., Tyi-(‘r A ( V., Chambers, 
and Feasey. Prodtietion of eelluIo.s(‘ a(’etale solu- 
tloiiH. (180,102,) Auk, 18. 

2S11 and 18.2r)l (lOlS). Albreehi. i<ve XXII. 

12,112 (IDIS). SiMUiee and Sons, and Crai;?. 
Treatment of (('xtlle lll)re.s and fabrics and other 
porous or absorbent substances to rcuider same h‘ss 
Influnimnble. (180,1(51.) Any:. 18, 

12,15(5 (lOlS). Groleji and Weyler. See XI U. 

17,875 (lOlS). Leieest(U-. Mixing and atond.sing 
dovhxjH enijiloyed in the production of (‘luul.^^ions for 
sizing. (180,285.) Aug. 7. 

2011 (1010). (lOl.sscdd. Proee.ss for the pi’odjj^c- 
tlon of new <lerlvatives of tvllulose. (180,277.) 
Aug. 7. 

VI.—RLEAtiTIING; DYEING; PRINTING; 

FINISHING. 

Ari'LICATIOX. 

Quas-Cohen, l>nje<pu'r, Levy, and i’oheu A 
Wilkes. Process for I ivatment of textiles. 10,222. 
Aug. 5. 

Co-VicLFi’K Si’Keine.vrioN AeeKVTEa. 

17,875(1018). U'lce.stm*. SccY. 

VIT.- -ACIDS; ALKALIS; SALTS; NON 
METALLIC ELEMENTS. 

Ari'iacATjoNs. 

llenwood. Maniifaeture of nitric acid 18, .847. 
July 20. 

Hobsbawm (Grigloni). Recovery of nitrate ol 
soda from solutions. 10,801. Aug. 0. 

MelAH)d (Rrowniiig). Process for pioduetlon of 
hydrogen sulphide from suliOniroiis gases. 10,027. 
July 81. 

Nltrum A.-G. Metliod for manufaeturing sidu- 
tions of nitrate of ealeium of high la'reeutnge. 
18,(581. July 28. (Switzerland, 0.8,18.) 

Soc. Ind. de Produits Chiiniques. Process for 
transforming alkaline monoehromates Into bichrom- 
ates or ehromie add. ^388. Ang. 0. (France, 
13.8.18.) 


Wade (Pennsylvania Salt Manufacturing Co.). 
Manufacture of basic sulphate of zirconium. 
19,001. Aug. 8. 

Wynne. Manufacture of ammonium sulphate. 
19,282. Aug. 5. 

CoMi’LETK SPECIiaCATIONS ACCEPTED. 

18,981 (1017). Maxted. ASynthesis of ammonia. 
(130,02:].) Aug. 7. 

10,:]58 (1917). Dreyfus. aS'cc XX. 

117 (1918). ('ocking, and Kynoeh, Ltd. IToeesses 
for concentrating nitric acid. (180,0:58.) Aug. 7. 

(500 (1918). Miixted. Synthesi.s of ammouia. 
(180,008.) Aug. 7. 

703 (1918). Parsons, Jenkins, and C. I. (1911) 
Syndicate. Process for the maniifaeture of 
ammouia. (1.80,000.) Ang. 7. 

1278 (191S). If Air Llquide. See I. 

1.55:! (1018). LWir Liqukh', Soc. Anon. [Kiur 
PEtude et PExploit. des Proe. G. Claiid(‘. PnKJCSs 
for lh(‘ manufacture of eomi)r('.ssed hydrogen. 
(i:50,:5.18.) Aug. 13. 

1718 (1018), L’Alr Lhiiiide, aS(k-. Anon, pour 
rEludccI PExploit. d(‘s Proc. G. Claude. Process 
for (h(‘ couver.^lon of synthetic ammonia into a solid 
protlucl api)lieable for agricultural purposes In 
eoujuiiction witli the production of carbonate of 
.sod.'i. (i:50„8(55.) Aug. 18. 

22:50 (lOlS). South Mclroj)olilan Gas Co., and 
ASomerville. iManufactiirc of a material for re- 
moving earlKHi monoxide from ga.ses. (180,888.) 
Aug. 18. 

157*50 (1018). Norsk Ilydro-Elektri.sk Kvaelstof- 
aklies(‘l.d<al). Manufacliirc of iiilrie add. 
(11(5,105.) Aug. 7. 

12,2.82 (1018). Wdford. Tre.atnitujt of suitable 
day or aluminium compounds for the production 
of aluminium inlermedlati* products and bleaching 
pow<l(‘r. (1.80,1(51.) Ang. 7. 

12,(51(5 (1018). I)isllllat(vs, Lid., and .larmnln. 
I’roce.ss for the s(']>a ration of e.'irlK)nales and/or 
hvdniles of potassium and sodium. (180,178.) 
Aug. 7. 

I. 5,118 (1018). IJndblad. Synthetic production of 
eyani<les and nltri(l('S. (110,21.8.) Aug. 7. 

VriL- CLASS; (^ERAMICS. 

Ai’PMCATIONS. 

Miller. MacliiiU's for forming gl.-iss articles. 
10.280 02. Aug. .5, (U.S., 11.8.17.) 

lltM'ves and Tucker. IMethod of gd ling vlseoiiB 
glass charges. P.),28S. Aug. 5. (U.S,, 12.8.18.) 

Complete SpEdbicATiox Accu'teu. 

II. SSO (1018). Roberts, Tliomas, and Williams. 
Manufacture of lil(‘s. bricks, pottery, and coarse 
ware. (1.80.1.81.) Aug. 7. 

IX.— RUTLDING MATERIALS. 

APPr.TCM'IONS. 

Rroek. M.inufaelure of mortars, cements, etc. 
18,011. July 30. 

Roy. Rendering wood impernieal)le jind recover- 
ing ilqiiid.s contained tlierein. 18,772. 18,775. 

July 20, (France, 8.8.18 and 15.8.10.) 

(/OMPLbrTK Sl’ECTFICATION ACI’KI^TED. 

11,957 (1018). Gastnldo and Mino. Artificial 
stone. (130,i:]5.) Aug. 7. 

X.— METALS; METALLURGY, INCLUDING 
ELECTROMETALLURGY. 

Applications. 

Basset. Manufacture of iron and steel from 
scrap etc. 18,821. July 29. (France, 29.1.18.) 



^ XXXVIII.. No. 16 ] PATENT LIST. 


eOQx 


Browulnir. Process for extraction of metals 
j.om minerals or solutions or for separation or re- 
linement of metals. 19,028. July 31. 

Byglovcrzn, Ltd., and Ormes. Proiluction of i 
iron. 10,130, Aug. 2. ! 

Collins. UtM'overy of tin. 10,585. Aug. 8. I 

Cowix^r-Coles. Drums for shorn rdising. t0,42«> 1 
Aug. 0. 

Cowp<‘r-Coles. I’rooi'ss for building up or grow- j 
Ing iron upon stool oto. surface. 10,427. Aug. 0. 

Cowpor-Colos. Elect ro-doposit Ion of Iron allov. i 
10,428. Aug. 0. ‘ ! 

CowiK'r-Colos. Manufacture of iron tubi's bv ! 
oloctro-doposition. 10,420. Aug. 0. * i 

CowiRU’-t^oIos. A]»i)aratu.s for oloctro-doposition j 
of Iron, 10,430. Aug. (5. 1 

Oowper-Colos. Process for recovery of iron from ! 
scrap tinned steel. 10,431. Aug. 0. i 

Do Dudz(‘ele et Cie. Process of <o.atlng articles j 
with metal. 10,202. Aug. 5. (Delgium. Feb. IS.) j 
Ileyes. Electric arc wadding. 10,:u;0. Aug. (5. 
Hibbert and Niiranen. IN'coverv or .separation of 
metals. 10,015. July 31. 

Lloyd and other.s. 10,083. SVr XI. 

Loring. Method of altering el<‘ctrical conduc- 
tivity of nud a Is. 10,41)5 Aug. 7. 

MoConiudl. Pro(‘esses of manufacturing (doctric 
St I'd. 18,808. Ju ly 30. 

Madsen. ElectTO deposited nud a Is. 10.310. 
Aug. 5. (U.S., Apr. 20.) 

Priest, man. Etching on nudal surfaci'.s, 10.220. 
Aug. 5. 


COMCLETK SCKCIKK A'l IONS A<X'Kr'l'W). 

1.4,040 (1010). Sto<.*k. Manufacture of iron. 
(130,343.) Aug. 13 

387 (li)l8), Socf. Fraiu,*. d’Exploit. <lc Fours 

SpcVdaux a Haute T(‘miH'‘rjilure. Furmurs for 
lieatlng blooms, ingots, and tlie like. (130,051.) 
Aug. 7. 

388 (1018). Soc. Frauc. d’Exploit. d(‘ Fours 

Spt‘ciaux i) llaut(‘ Temperature. Furnaces for melt- 
ing steel, iron, or the like. (130,052.) Aug. 7. 

2180(1018), Naish. Aluminium alloys. (130,381.) 
Aug. 13. 

9354 (lOlS). lladthdd. ILunelting of luangauest^ 
stcs^l scrap. (130,430.) Aug. 13. 

10,531 and 10,8.34 (lOlS). Sumitomo Chukosbo, 
Idd. Magnet steel. (118, (‘4)1. 118, ({02.) Aug. 7. 

12,125 (ItnS). Marino. Procc'.s.s for ehsdroplating 
metals, and partleularly for copi)ering iron and 
steel, (130,440.) Ang, 13. 

12,277 (1018). Godfrey, (’ulting of metals and 
the like by the oxy-aeetyleiu‘ i)rocvss or slinilar 
metlUKls. (1,30,450.) Aug. 13, 

13,18^3 (1018). Aramaki. Zliie-meltlng apparatus. 
(130,483.) Aug. 13. 

13,008 (1018). Alexand(‘r, Vint, and ImlMuy. 

Electrical device for automatically indicating the 
correct lemiK-rature of elect rleally-lieat«‘d steel 
before (iinniching in order to obtain coinud, hardiui- 
Ing thereof. (130,191.) Aug, 7. 

13,932 (1918). Henderson. Process for removing 
coatings from metals. (130,404.) Ang. 13. 

14,004 (1018). Frankignoul. Blast furnaces. 
(130.108.) Aug. 7. 

10,238 (1918). Nutt and Harvey. Constniet.lon of 
doors for metallurgical and like furnnet's. (130,210.) 
Aug. 7. 

9012 (1919). Soc. Anon. Stabillmentl Biak. Zinc 
alloy. (125,307.) Aug. 13. 

10,314 (1910). Marino and Bowen. Electrolytic 
process for coating iron or steel with lead, or 
antimony, or an alloy of lead and antimony. 
(130,302.) Aug. 7. 

10,490 (1919). Electrolytic Zinc Co. of Australia. 
Treatment of zinc-bearing ores for the recovery of 
zinc by dectro-dcposltlon. (126,296.) Aug. 7 . 


XL -BLECTRO-CII EM 1 S’rU V . 
Applications. 

Alherstonc. Manufa(dure of electric batteries. 
18,030. 18,031. July 30. 

British d’ljt)msonHoust<)U Co. (Ceneral Electric 
(’<E). Induction electric furiUKVs. 10.571. Aug. <8. 

Folllns. Electric furna<('s. 10,378. Aug. 6. 
(F.S.. 21.0.18.) 

(’owiK‘r-(\)U‘s. 10,428. 10,420. 10,130. See X. 
Fuller. ,\c( iimulalors ele. 18,811. July 20. 
(Jivvilli* jiiid Bcaid. EIe( lrodes. 10,5(17. Aug. 8. 
He.ves. 10.3li(;. Sre X. 

Le<‘, ajul SI. H<dens ('abl(‘ .aud KubiMU* t’o. ICIee- 
trle eomiuejors. 10,22.5. Aug, 5. 

Lloy<l, Wbili'ii’oss Co., and Witsou. I'^had rodes 
for wadding (‘Ic. 10,08;!. Aug. 1. 

Loring. 10.10.5. See X. 

Me(5>mull. 18.808. Scr X. 

Madsi'U. 10.:!! 0. See X. 

Marks (Sue. Amm. Hal. C. A))sal<lo H Co.). 
Manufacture of ea vliou eU'el rodes. l!),0l).5. .Inly 31. 

Olsen. Mateilai for manufaelure of elect rodt's. 
io,:;8;i. Aug. o. 

Sandt'rs. IONm-I ideal apparjilus for beating 
llipiids. 10,500. Aug. 8. 

( ’OMI'I.ICIK Sl'KClKK’A'I lONS .\(’( IJ’TKn. 

18.870 (1017). (’oates, ami Watford Eli'clrle and 
Mamifaclurliig (’o. IHeelrle ;irc t’uriuKVS. 
(1.30,020.) Aug. 7. 

10,082 (1017). (’hern. F.abr. \Veisse!)sl(dn Oes., 
and Waltm*. Dljiplin)gms foi* eltadrolytle cells. 
(112.140.) A)ig. 7. 

12,125 (1018). Marino. 8ce X. 

13,008 (1018). Al(‘\aiid(‘r .ami olliers. Srr X. 
14.070 (1018). Kiaaie. Elect rle fiimnees. 

(110,228.) Aug. 13. 

14.400 (1018). Bally ami (’oih‘. EUa-lrie melting- 

furnan‘s. (110,231.) Aug. 7. 

1.5..3()2 (1018) am) 222 (1010). Hoyle and Fawxadl. 
EIc<drle fiirnaees. (i;!0,205.) Aug. 7. 

1071 (1010). Tyler Jiud Xaylor. Electric 

b.atterles. (1 .'10,5 15.) Aug. 13. 

.5212 (1010). Marriott. Vheelrle runiM«‘eH. 

(130.288.) Aug. 7. 

10,314 (1010). Marino and Bowao). Scr X. 

10.400 (1010). Ebadrolvl le Zliie (’(>. of Australia. 
.8,r X. 

XIl. FATS: OILS: WAXES. 
Api’I.icatio.ns. 

Blunu. Instjillallon for laa-overy of fats from 

w'aste Ihiuids. 18,082. July 3.1. 

Daiiiu, Bedmdiig soll<l fats to liquid. 10,246. 

Aug. 5. 

Jackson. Helical extrusion apparatus for mauu- 
faeturlng or for treating fatty substances. 18,077. 
.July 31. 

Seolxd. Process of solidifying olcaghioiis siib- 
atancx'S. 10,286. Aug. 5. 

XIII.-PAINTS; PKLMENTS: VAHNISHES: 
KESINS. 

Applications. 

Airue. Instant a iu‘ons]y drying ink, ami manu- 
facturing same. 10,108. Aug. 5. 

(dinlllaux. .Manufacture of gold-coloured sul- 
jiliiirs and vernilllons of antimony. 10,085. Aug. 1, 
Deleglise. Plant le eoin|)OsIt Ions. 18,799. July 29. 
Hutebison. Non-Inflammable and waterproof 
paint. 18,720. July 28. 

loc-o Proofing Co., Nuttall, and Vickers, Ltd. 
Cond(*nsutlon of pbenolie b^ralies with aldehydlc 
comtiounds. 18,827. July 29. 

Rcsan-Kunstharz-Brzxmgungs-Ges. Process for 
manufacture of arllflelal tesin and Intermediary 
products. 18,789. July 29. (Austria, 22.3.18.) 

Q 
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Complete Specificaiio.vs Aocei»ti:d. 

2105 (1018). Clpghorn, and Gayner Pneumatic Co. 
Materials or j)roce8.s of pnxlucing materials for 
coating subst^uices lo prot i'ct I horn or render them 
non-poroiLs. (i:!0,.‘l70.) Aug. 13. 

11,819 and in.rjT.O (1918). Maehln. Mnlorlal for 
use as a dis((‘iii|»<‘r or In marking off metal, and 
for other r)nnK»,se.‘<i. (130,129.) Aug. 7. 

V2,4ui\ (191S). (Jroh'u and W<‘.vler. Process for 
the i)ro(lm*ilon of dope.s, varnishes, coatings, or 
pla.sGc lllms wllh an acetone-soluble cellulose 
* ac<‘tate ha .sis. (123,712.) Aug. 7. 

XIV. -INDIA-HIIIIRER; GTJTTA-PBRCnA. 

Applications. 

Renner and Young. Processes of reclaiming 
riiblK‘r. 19,380. Aug. 0. 

Riirney (Westwood). Method of coagulating 
latex. 18,90(1. July 30. 

Peachey. Process for vulcanising dissolved caout- 
chouc. 19.132. Aug. 2. 

Pearce, Tooley, and Wood-Mllno, Ud. Rubber- 
mixing machines. 19,839. Aug. (>. 

Complete Specification Aoceptft). 
10,128(1018). MacDonald. Manufacture of Indla- 
rublier comi)osltlons or substltute.s therefor. 
(130,528.) Aug. 13. 

XV. — LEATHER; RONE; HORN; GLUE. 

Application, 

Murrls, and Walker and Sons. Treatment of 
refuse from tannerl(‘s. 19,058. Aug. 1. 

Compij:ie Specification Accepted. 

10,970 (1917). Sllberbergor. Process for obtain- 
ing tanning material from pine-tree bark. (130,010.) 

Aug, 7. 

XVI.-SOILS; FERTILISERS. 

Complete Specification Aix^epied. 

1713 (1918). L’Air Llquide. See VII. 
XVII.-SUGARS; STARCHES; GUMS. 
Complete Specifications Accepted. 

10.532 (1918). McLaurin, Process of making 
dextrin. (130,119.) Aug. 7. 

10.533 (1918). McLaurin. Dextrin. (130,120.) 
Aug. 7. 

13,778 (1918). Jacobson and Wrathall. Method 
of and apparatus for washing and purifying sugar. 
(130,492.) Aug. 13. 

XVIII.— FERMENTATION INDUSTRIES. 

AI’PLICATIONS. 

Chenard. 19,318. See 1. 

Blektrlzltllts-Werk lionza, Maiuifueture of 

alcohol. 19,573. Aug. S. (Switz., 27.10.18.) 
Gulliver. 19,543. See I. 

XIX.— FOODS; WATER PURIFICATION; 
SANITATION. 

AI’PLICATIONS. 

Adams. 10,049. See I. 

Blunn. 18,982. See XII. 

Flutaii. Food. 18.()67. July 28. 

Lafflll^e. Apparatus for drying and smoking fish 
and meat under pressure. 19,483. Aug. 7. 

(France, May 9.) 

McDougall. Pood product, and method of pre- 
paring same. 19,471. Aug. 7. ’ 

Mtilertz. Sterilisation or pasteurisation of 

liquids. 19,425. Aug. 6. (Denmark, ai.8.18.) 

. Paterson and Rldeal. Purification of water, 
sewage, etc. 19,024. July 81. 


Complete Specifications Accepted. 

12,007 (1918). Buckley. Apparatus for filtering 
sewage sludge. (130,140.) Aug. 7. 

12,401 (1918). Imray (Soc. Chem. Ind. in Basle). 
Manufacture of organic phosphorus-reserve com- 
pound of green plants and salts thereof. (130,456.) 
Aug. 13. 

13,650 (1918). Hegney and Hegney. Sterilising 
milk. (130,189.) Aug. 7. 

16,642 (1918). Brodrick. Manufacture of drinks. 
(130,221.) Aug. 7. 

10,882 (1918). Robinson and Son, and others. 
See I. 

19,209 (1918). Newbould. Butter substitutes. 

(130,246.) Aug. 7. 

XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

ApI'LICATION. 

Chemical Works, formerly Sandoz. Process for 
isolation of hyoscynmine. 18,686. July 28. 
(Switz., 15.8.18.) 

CoMPLE’fE Specifications Accepted. 

10,353 (1917). Dreyfus. Manufacture of acelio 
acid from acetaldehyde. (130,035.) Aug. 7. 

2733 (1918). Boakc, Roberts & Co., and 
Diirrans. Manufacture of organic acid anhydrides 
and chlorides. (130,399.) Aug. 13. 

12,008 (1918). Imray (Soc. Chem. Ind. In Basle). 
Manufacture of acetaldehyde. (130,138.) Aug. 7. 

12,401 (1918). Imray (Soc. (?hem. Ind. in Basle). 
See XIX. 

13,077 (1918). Du Pont de Nemours & Co. 
Method and apparatus for purifying camphor. 
(124,704.) Aug. 7. 

217 (1919). Soc. Chlm, Usiii(‘s dii RhOne anc. 
Gllliard, Monnet, et Cartier. Process for the pre- 
paration of the primary alcohols. (122,630.) 
Aug. 13. 

XXI.-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Kelley and Mason. Photographic printing. 
18,699. July 28. (U.S., 26.7.17.) 

Neame. Photography. 19,523. Aug, 7. 

XXII.-EXPLOSIVES; MATCHES. 
Applications. 

Reardmore and Co., and Bremberg. Propellants 
for ordnance. 18,979. July 31. 

Duclaux. Process for purification of nitrocellu- 
lose. 19,165. Aug. 2. (Prance, 25.8.13.) 

Complete Specificahons Accepted, 

1349 (1918). Landrln. Manufacture of explosive 
materials. (130,093.) Aug. 7. 

1517 (1918). James, Jones, and I>ewia. Manufac- 
ture of explosives. (130,357.) Aug. 13. 

2200 (1918). Holliday and CInyton. Process for 
the production of picric acid. (130,382.) Aug. 13. 

2814 and 13,251 (1918). Albrecht. Fabric for use 
in the mannfaeture of bags for propellant explo- 
sives. (130,410.) Aug. 13. 

12,3ti8 (1918). Harrison (Soc. d’Etudes Chlm. 
pour r Industrie). Process for preventing danger 
of exy)losion In the preparation and handling of 
dangerous explosive substances. (130,166.) Aug. 7. 

XXIII.-ANALYSIS. 

Applicahon. 

Rohde, and Svenska Aktlebolaget Mono. Gas 
analysing apparatuB. 19,518., Aug, 7, 
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L-GENERALi PLANT; MACHINERY. 

Lubrioatinff properties of certain chemical sub- 
stances; Static friction, and the . W. H. 

and J. K. Hardy. Phil. Mag., 1019, 38, 32—48. 
(See also this J., 1919, 7 t.) 

In an attempt to throw further light ou an obsiT- 
vatlon made by Knyleigh I hat, in certain caw's, 
the friction is greater with a large amount than 
with a minute quantity of the same oil, e.xperimenla 
have been made on the static friction bciwivn per- 
fectly clean glass surfact's and on the eflect of a , 
number of pure Ihpilds wl\en usiai as lubricants. 
The clean surfacM's were found to “ wdze,” and 
when a siiineiently strong tangential force was 
applied to cause movement, the lirst elTect was to 
tear the two glass surfaces. The liquids examined 
fall Into two classes. The first class, the inactive 
fluids which have no lubricating effect. Includes 
water, ethyl alcohol, ethyl ether, benzene, strong 
ammonia, and glycerin, but the last substance can 
exert the maximum lubricating ctTect if the sur- 
faws are flcxsled. Among active fluids were found I 
sulphuric, hydrochloric, acetic, butyric, and ohde 
acids, a number of organic bases, castor oil, and 
paraffin. It was noticed In the case of some of the 
acids that the friction was slightly greater with tin* 
surfaces flooded than with an invisible film of 
liquid, but this may have been caused by the 
presence of a trace of water which diminishes tix^ 
efTect of an active fluid, d'ho (‘vldence, so far as it 
goes, is against the conclusion tliat lubrication is a 
function of the quantity of lubricant when this is | 
a pure chemical subvstnnce and wlien its vlscosii.v 
is not very great.— E. IT. U. 


Automohilr auti f reczr s(dun(fvs. UudnicU. 

See VII. 


Optical pprometcr. Forsythe. See XXtlT. 


das flow meters. Ibmton. Sec XX 111. 


Path NTS. 

(Completing or promoting combustion of ga.^es in 

boiler furnace flues; Means for - -. W. Hassail, 

Woodvllle. Eng. Pat. ]2S,32r), 12.11.17. (Appl. 
10,584/17.) 

In boilers of Lancashire or similar type, a block 
or blocks of refractory material are fdaced in the 
flue or flues (one or more in each), preferably some 
distance away from the fire bridge, Tlie blocks 
present a concave surface towards the fire, thus 
reverlx^ra ting heat and helping to consume the 
Rinoke. Only a narrow annular passage is left 
round tlu^ blocks so that the hot gasc's must j^ass 
close to the plates of the flue. The blocks may be 
made in several pieces, and assembled inside the 
flue.— B. M. V. 


Furnaces, gas producers, and the like. R. Colombo, 
J. Cazaban, and M. P. Fernandez, Buenos Aires. 
Eng. Pat. 128,375, 17.0.18. (Appl. 9948/18.) 
A'fikebox having an air chamber underneath is 
fitted with a central draught flue, with openings 
along Its length. The combustion chamber is 
wholly or partially closed by an adjustable cover, 
and the gas formed may be led away to burners. 
The draught through the fire Is regulated partly 
by the amount of gas used and partly by adjust** 
tnent of the opening to the air chamber nndemeath. 

-0. A. K. 


Kiln (; Continuous calcining ]. J. D. Hoflf, 

Oakland, Cal. U.S. Pat. 1,307,074, 24.6.10. App!.. 
1.12.17. 

Thk kiln has a central shaft, the walls of which 
are provUltnl with discharge ports at the bottom. 
Above the dlstliargc ports are firing chn mixers, and 
above these are observation ports. Passages are 
provided In the firing chambers lending direct Into 
the discharge iH)rts to conduct away any onictne 
which falls into the firing chambers. — B. M. V. 


Furnnee. L. B. Ulclmrds. SIdelds, Pa., and 0. P. 
Watkins, T^oiilsvillc, Ky., Assignors to Tate- 
.Tones and (\>., liic., IMltsburgh, Pa. U.S. Pat. 
1,308,713, 1.7.19. Appl.. 7.10.1S. 

The comlmstlon clminhcr of the furnace Is nt)ove 
the heating chamber, from which it Is Hepiirnled by 
a perforated false roof. TiuUqK'iuleul burners dis- 
charge iiilo the lM>ltom of the heating (*hamhcr to 
make the temperaLure approximately uniform ovit 
the whole of the licaling eliaintHT.— 11. M. V. 


Furnace; Conlinuous — —. H. E. Sniyth(*, Assignor 
to The 8. R. Smytlu' Co., Plllslairgh, Pa. U.S. 
Pat. 1,310,811;, 22.7.19. Appl., 2.3.1.19. 

The furnace has one or more oscillating hearths 
arrang<*d lH‘t\V(*cn sl.'ilioiiary licarths; on the for- 
w.ard stroke lli<‘ oscillating hearth is raised by 
iiK'ans of links and lcv('rs sllglilly above the fixed 
hearths, and lowered slightly l)e‘low them oii the 
rel urn stroke. P>. M. V. 


Furnace linings; Frolevling refraetorg . II. F. 

(’happen, New York. U.S. Pat. 1,308,481, 1.7.10. 
Appl., 12.(5.18. 

I Sii.icioijs r(*fractory linings are heated to a fritting 
j tenqM'rai\in‘, and powdered ulumlnoiiH material i« 
ujjplka! tr> tla? exposed surfnc(‘s.— B. M. V. 


Dissolring chemicals and elevating the solutions; 

Apparatus for — . F. W. q’horold and J. M. 

Simrlair, q’oronto. Faig. P.il. 128,351, 4.0.18. 

(Ai»pl. 9209/18.) 

Tije inaieiiMl to l)e dissolved Is supported on a grid 
hi a closed v(‘SHel well away from the bottom. The 
vessel is filt(‘(l with a water-tlglil cliarging door 
at the t(>i), means for ilraining and cleaning out 
mud at the bottom, and supply and delivery pipes 
aix)ve and below the grid. Water may l)e de- 
livered under ordinary i)re8sure above the grid and 
the resulting solution led off Inflow the grid (or 
vice versd), and since the vessel Is w^apu’-tlght the 
solution may be delivered through tluj dl.schurga 
pipe to any reasonable height above the ve.ssel. 

— B. M. V, 


Separating Ihr conslilucnis of nii.ilurcs of xolaiilc 
liguids; Method and apparatus for — -. A. (L 
Green, Manchest(‘r, and Tievinsiciu, Ltd., Black- 
ley. Eng. Pat. 128,302, 12.0.18. (Appl. 0089/18.) 

Foil the continuous separation of tw^o constituents 
from a liquor tin* latter Is fed to a climbing film 
evaporator oiM>rating under such conditions of 
temiMTalun*, rate of flow, vacuum, etc. that the 
escaping vapour consists of substantially pure 
lower-boiling constituent. The liquor flowing from 
the separator at the top of the first evaporator i« 
passed to the bottom of a second evaporator 
oi)erated bo that the remainder of the lower-boiling 
and some of the hlgher-boUlng constituent are 
removed as va[)our, whilst the residual liquor coa« 
slsts of substantially pure hlgUer-bolUng eon- 
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Htituent. The VHi>our fiY>m the «‘(*on<l evaijorator 
is condenwHi, and n»tnnit‘<l to the feed resen'oir 
of the tirst evajK>nitor. Instead of UKiii^ two 
evaporators, a sIiirIo evaporator may Ik‘ nsed Inter- 
mlltently, if desin*d, and more than two eon- 
stituentH may lx* w'liarahsl i)y an extension of the 
process.—ll. M- V, 


VnlaWr ftolvnitM: [('otHintiom] prucfsfi for the 

reoorvry of . .f. II. Itregeat, Paris. Enp:. 

Pat. 12«,H4fl, 21.S.17. (Appl. 11,W4/17.) Int. 
(*onv., 25.5.17. 

Iv order lo remove from Kn«‘ons mixtures the 
varK>ur of methyl alwhol, amyl aleohol, ethyl 
acetate, amyl acetaU*, earhon tetrachloride, chloro- 
form, dlchloroetl)ylen(‘, trlchlorm^lhylene, tetra- 
chloix)ethylene, tetrnchlor(H‘lhane. j)entarhh>ro- 
elhane, or ]K‘troleum spirit, plunjol or one of Its 
homologues Is nsi'd us a wrubblii}: medium. For 
<‘xample enide ere.sol Is caused to flow downwards 
through a column IhrouKh which the vaiMuir-laden 
Kases pass upwards, bedn^ <lls<*harp:ed fr(H» fnnn 
volatile solvents. The (T(‘so1 with volatile solvent 
pasftes through a heat Interchanj^er and steam 
heater (surfatr type) to u cascade evaporator, 
when* It is dlslliled by steam jets; the hot llqubi 
creaol now fns* from volatile solvent passes throupdi 
the heat-intercIianjLrer and a final wat<‘r cooler lo a 
tank n‘ady for re-us<». The volatile solvents 
together with steam pass from the cascadi* 
evaiK)rator to one or more di.stillatlon (y)lumns 
(rectifiers) and condensers.— II. M. V. 


Ether arid alcohol; A’cerovr;/ of from vapour- 

laden air. It. A. Prjilg, K. RolH‘r(son, ,1. T. O. 
.Masson, and A. A. Dnimmond, ArVoolwlch. Eng. 
Pat. 12h,02l, 20.0.17. (Ai»pl. i;{,S7-l/n.) 


Drying machine. T. Allsop and W. W. Sibeoi^ 
Assignors to The Philadelphia Drying Machinery 
Co., Philadelphia, Pa. U.S. Pat. 1,308,024, 
1.7.19. Appl., 18.9.10. 

Thk drying compartment contains two pairs of 
chainways parallel to one another and on the same 
level, each j>air of chainways comprising guides 
vertically above one another. One pair is fixed 
and the other pair Is adjustable toward and from 
tlie first. An endless chain runs In each pair of 
ehainwnys and is providetl with extensions projeet- 
ing latemlly from Its links and carrying pins at the 
ends of the extensions.— W. F. F. 


Dryer. W. A. Ilutehlnson, Charleston, S.O. U.S* 
Pat. 1,30S,241, 1.7.19. Appl., 3.9.1S. 

A Diivixo floor is /irranged over a heater and pro- 
vi<Ied willi an agitator on rrie<l by an endless chain 
moving over the fl(X)r. The cliain carries agitator 
arms pivoted on transverse carriers at Intervals 
and susi>ended from them. The arms are formeil 
with angular ends, extending in dlffen*nt direc- 
tions, so that the material is moved backwards and 
forwards over the floor wlille carried from one end 
to the other.— W. F. F. 


Drying machine. E. T. Firth, Richmond, Iiul. 

U.S. Pat. 1.310,824, 22.7.19. Appl.. 12.10.17. 

The framework of a horizontal drying tunncT 
<*arrlos .sup(*riiost*(l liorlzontal tracks over which 
the two sid(‘8 of an endless conveyor travel. Tin; 
conveyor consists of win* netting and carries 
tnicks liaving wheels whicli co-<>iK‘rate wltli the 
guide tracks. The conveyor iMisses over drums out- 
side the tunnel at eacli end. The innmd is lu‘ated 
by a fnrnacxj at eaeli end having sup])ly and <*x- 
haust jtassagos for (he hot gas(‘s. — W. li\ F. 


The ether vaiK)iir is rocovc'nsl by scrubbing wltli a 
large (piantlty of liquid (‘thyl alcohol preferably 
refrlgenibHl and ustsl in wveral stages. Towers 
such as that descrlheil In Eng. Pat. 25,993 of 1901 
(this «!., 1903, 8.5) may Ih^ used. The alcohol 
vapour is tlicn recoven*d by scrubbing with cold 
wnR'r, acid, a salt solution, or otluT suitable 
lIquld.~B. M. V. 


IJcat (xmvcyirKj oircuits [uuing ri-scouu liguid,^]. 
E. C. R. Marks, Ixindon. From Merrill Process 
Co., Boston, Mass., T\S.A. Eng. Pat. 128,709, 
17.C.1H. (Appl. 9950/18.) 

A VISCOUS liquid is circulated llirough a heating 
device and a device where the heat can Ik* given up 
(radiating device) by means of a pump and flow 
and return pljn's whieli are littcMl wltli short-cir- 
cuiting pljies, to facilitate .starting up wlu>n cold, 
valves (both hand oierated and automatic rc*liof), 
a stand pipe and vessel to maintain the necessary 
static head, a suiiply ifijM* for makc*-np Ihpiid, an 
air supply plix*, thermometer, and strainer. 

-B. M. V. 


Dryer. B. C. Horst, San Francisco, Cal. U.S. 

Pat. 1,291,891, 21.1.19. Appl., 0.2.18. 

Air outlets are provided at opiwslte end.s of iKvth 
end walls of n drying ehumlier, and a deflecting 
plate with Its eoncave surface directed towards the 
interior of the chamler Is arranged l)etwi*€n each 
pair of outlets. Air Is supplied through Inlet pipes, 
one at each end of the chamber, which extend Into 
the chamber and deliver the air against the con- 
cave surfaces of the deflecting plates. When air 1 b 
being delivered through one pipe the air outlets 
at that end of the chamber and the other air inlet 
pipe are closed. 


Dryer. ,1. C. l)ozlc*r, Baton Rouge*, L.'i. U.S. Pnt* 
1.310,8,58, 22.7.19. A])[>1.. 5.2.10. 

A DUviNci clmmlK'r contains a numl)er of separate^ 
supcnM>scd, liorizontal (mdlc^ss conveyors, eacdi In a 
c’oinpartment form(‘d by horizontal partitions across 
the chamlK‘r. Tlic partitions have* oiK'nings at cac‘h 
cmd allcrimtc*ly, so (liat air i)assiiig upwards^ 
tlirough the* chaml>cr Is comptdlcd to take a tor- 
tuous course*. Inc]iiic*d guide* iilatc*H arc* i)rovid(‘d 
in the oiK*ningH at the ends of the partitions to 
direct (he material from each eonveyor to the one* 
next Ik'Iow. in its downward jiassage through the* 
eliamber.— W. F. F. 


Firc-e.rtin<jHi.shiu{/ vompo.siliou. II. S. Mork, 
Brookline, Mass., Assignor to Ameri(*nn Ua 
France Fire Engine Co., Elmira, N.Y. U.S. Pats. 
(A) 1,30(1,707, (n) l,:i0(;,70S, and (c) 1,300,709, 
17.0.19. Appl., 14.1 .IS. 

<\\RBo.\.\TE solution.s for fire extinguishers eont.alii 
as essential ingredients the following (a) Normal 
sodium eeirboiiate and sodium la(*tate in the propor- 
tion of 3*49 parts of the former and (50 parts of 
the latter to 100 parts of water, (b) ammonium 
blc*arlK>uate 5-21 parts, and glycerin 150-2 parts, In 
100 parts of water, or (c) normal potassium ear- 
bonate 4-54 parts, and glvcerlu 102 parts in 100 parts 
of water.-G. F. M. 


Grindmg inxirutucntality and process of producing 
same. Grinding inachme. R. Forsyth, New 
York. U.S. Pats, (a) 1,308,007 and (B) 1,308,008, 
24.6.19. Appl., 29.9.17 and 23.12.16. Both 
renewed 23.0.18. 

Two metal cones with axes horizontal and parallel 
are arranged to rotate in opposite directioni with 
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their conical surfaces In contact. The cones arc 
formed of soft tough metal In which the material 
is* embcHlded and cnished.— W. F. F. 


Sfratn-gencratinff plant. J. F. Spiegel, Toronto, 
t’amida. U.S. Pat. l.oas,l22, 1.7.10. Appl., It;..*!.!?. 

A BOILER and feed water tank of ordinary form nr<‘ 
(onihlued with a juxHiiKvr-gaK generator within 
the tank, and jacket(‘d hy the water. (Jas from 
the generator i.s uwhI to heat the Isoller, and the 
gas-supply pi[)e Is provhled with a valve controlled 
hy the steam pressure In the Ixdler.— W. F. F. 

S(parator: Ccnirifuyal . E. A. Ravils, El Paso. 

Tex. U.S. Pat. 1„W,271, 1.7.10. Appl., 2,TS.ir». 
VERTICAL drums having a riffled separating siirfatv 
are mounted so as to revolve around a v(‘rti<-al 
shaft and also rotate on their own axes. The 
angle of the axes of the drums with relation to the 
central shaft may tR‘ varied.- W, F. F. 

Centrifugal neparatav: ConthiuouM . L. M. 

Millet, San .Tuan, Porto Rico. U.S. Pat. 
ir3.7.19. Appl., 0.5.17. 

Tfir casing of the wparator Is ilhided into two 
portions, the upix*r to n‘C*idve Ihiuld <‘xiK‘llcd 
through the walls of the Ixisket and the lower to 
recidve solid matter exiielled at th(‘ hot tom eilge 
of the basket. The walls of the rotating ha skid ar(‘ 
formed of ixerfoniteil midless hamls arrangeil 
vertically and overlapping, sui>portcd hy upiK‘r an<l 
lower pulleys (or <‘halns and spns'kctst which an* 
rotated hy gearing so that tin* inside surface of the 
basket travels slowly downwards. 1». M. V. 


Filter press plait'. (1. E. Milh‘r, .Vew Y<.rk. U.S. 
Pat. l,;{a^,-t:jS, 1.7.10. Appl., 22.1.10. 

Tiif tiller plate is str(*ngth<‘ned by reinforcing 
pieces, dovetaihal into, and connecting the upikt 
and lower iKirtions resin'ctively of the sides of the 
plate, and .secured against lateral movement. 

— S. S. A. 


Filttr and method of making sattit. (i. M< 3 on*. 
•Toplin, Mo. U.S. Pat. 1.:!no',TlO, .S.7.10. Appl., 
15.7.15. 

A ni.^i of barytes on a support is us<*d as a tllter. 

W. F. F. 


Corrosive lit/uids; Vt ffiod o/ anti apparatus for 

pumpimj . (’. F. Walhue. Tompklnsvllle, 

and M. F. Tienian, .lamaica, N.Y. U.S. Pat. 
1.50S,515, 1.7.10. Ai)i»l., 14.;M8. 


Ungers free to vibrate iudeptmdiuilly of one another, 
and having detachable tips of “ organh? material ’’ 
which art* nonnally in contact with the Inner siir* 
fact*. The Ivar Is oiK*ratively comuTled with the 
shaft.- W. F. F. 


r.vaporatimj pan. C. M. Uros.sno, Sallisaw, Okht. 

U.S. Pat. 1,. ‘{11, 040, 22.7.10. Appl., S.7.18. 

A sifArLow t‘vaiK>ratIng pan Is mounted iiiinjedlabdy 
over a flat heating chamix'r of similar slase and 
sliaiH*. forming a (*over for the latter. The bottoms 
of the two eliainlK*rs art* conne<*tt‘d by Inilts passing 
through slet'ves In the heating chamlM*r. Steam 
inlet, outlet, ami drain i»1|k‘s an* provld(‘d for the 
licating chMinlH*r. whlcli is surrounded on its bottom 
ami sides by an aslvstos jacket.— W. F. F. 


Aerating litluesiHut tnatrriat; Method of and 

machine for the purpose, M. Hopkins and C. 
Rrunkhiirst. Mhhlletown, N.Y., .VsHlgnors to 
Rorden’s Fomlensisl Milk Fo., New York. U.S 
Pat. S.7.10. Appl., :{0.8.18. 

Two horizontal eylimlrleal eages an* rotaletl one 
al)ov(‘ tilt' other, in oi>iKvslt(‘ dlrt'el Ions, in n tank, 
so tliat horizontal liars of the cages Intermeah but 
<lo not (*onie In conla(*t with each otber.~~R. M. V. 


Separating stdid matter from liquids; Appamiutt 

for . A. W. Fnmeh. Phiua, Ohio. U.S. Pat. 

1.;jOS,lM5, S.7.19. Appl., 28.11.17. 

Skcahation Jh 4*flr(‘(*ie<l in a numlH‘r of iwrallel 
vert leal containers with iMinnis walls. To permll 
illsehargc of solid matti‘r the loW(*r emls of the 
i*ontalm‘rs ni'iy Ik' o|H‘ned ix-rloilleally by a number 
of laterally movable inemlH‘rH wliieh may be reelpro* 
catisl towards amt from one another by a numbt‘r 
of small v<*rll<*,'il tluid prc'Hsnre rams acting through 
toggle l<‘verH. ' NV. F. F. 


Corrttsitm resistiftt/ ( tmduif-pipt' ( .* Fle,rihle ■*- — \. 
U. A, Ros(‘. Perth AiuImiv, iind (i. Monrath, 
FliiKpileaniata. ('Idle, Assignors to Uhlle PTx- 
plorallon ('o., Niw York. U.S. Pat. 1,310,715, 
22.7.19. Appl., .'{.12.15. 

Si'iu.M.i.y wound layers of idastle llbrous material 
(c.f/., rooting f<*ll I, which may lx* Impregnated with 
liydr(K*arbon n*sldnuin and compacted, are 
.Mlternal(*fl with layers of molsture-exeludlug and 
adhesive* viscous material (e.p., asiihaltj. Adjacent, 
spirals are wound In opposite dln*cllous and the 
wlioh* may be armoured, but tlie innermost and 
outermost layers an* alwavs tin* corroslon-reslNting 
matcrIal.~ R. M. V. 


A PISTON and cylinder pump is provided with a 
sjiacv in the (*onnecting conduit from the supidy of 
corrosive liquhl. The space* is of such a volume In 
r<‘latlon to the piston displacement that the corro- 
sive liquid Is drawn into and forced out of it with- 
out reaching the cylinder. The non-corrosive 
liquid actually in contact with the piston is main- 
tained by the eontinuouH addition of small quanti- 
ties of liquid.— W. F. F. 

Evaporating apparatus. R. E. Taylor, Mount 
Vernon, N.Y., Assignor to Rorden’s rond(*ns<*d 
Milk Co., New York. U.S. Pat. 1,308,819, S.7.19. 
Appl., 30.5.18. 

A HORIZONTAL Cylindrical drum, double walletl on 
its cylindrical surface, is provld^ with a concentric 
rotating shaft passing through It. A bar extend- 
ing parallel to Uie shaft and Just within the inner 
surface is arranged to be movable In an orbit 
oonceiltilc with the shaft. The bar carries radial 


Separation of materUils hg graritg, R, L. Lloyd, 
Assignor to Dwight and Lloyd Metal In rghvil Uo., 
New York. U.S. Pal. 1.;n0,99.8, 22.7.19. Appl., 
21.2.1(5. 

A roMAiMNu vcsK<*l Is provldcd with a small W'cll 
communicating with it /it the Inittom only. A 
layer of the heavier of the materia Is to lx* s(*parated 
is maintain(*d at the* iMittorn of the vessel and well, 
and a la.ver of the lighter nmterial above it. A 
floating layer of one or more r<*agent8 is contained 
In the well only, and material of which one or 
more constituents is to b(? ehemlcally treated and 
separated Is <lellver(‘d Into the well above the 
reagent.— W. F. F. 


Emporating or roneent rating liquids: Ajpporatut 

for . B. Hhaw, Toronto, Onnadn. l&ig. Pat. 

129, Sai, 10.2.19. (Appl. 3238/19.) 

Six U.S. Pat. 1,299,793 of 1919; this J., 1919, 896 A, 
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FiUertnff process and apparatus; Continuous pres- 
sure . J. A. McCfiskell, Salt Lake City, 

Utah, U.8.A. Kng. Pat. 120,903, 21.11.18. (Appl. 
19,183/18.) 

Ske U.S. Pat. 1,288, 4.'13 of lOlS; IIiIh J., 1919, 104 a. 


Treatment of one liquid with another; Apparatus 
for the ~ — . A. E. Ilolloy, Oldbury, and 0. E. 
Mott, Wof)lwlrh, AsHlgnors to (’hanoe and Hunt, 
Ltd., Oldbury. U.S. Pat. 1,297,171, n.:M9. 
Appl., 5.12.17. 

Skk Eng. Pat. 125,420 of 1910; lids .1., 191!>. 297 a. 

Filling material for absorption, reaction, mixing, 
and cooling towers. H. Nlolson, I^ondon. T^.S. 
I'at. 1,207,025, 24.0.19. Aj»pl., 20.12.10. 

Seb Eng. Pat. 20,209 of .1912; UiIn .1., 1914, 241. 

Pumping fluid; Apparatus for ~ — . II. A. 

Humphrey, London, and W. .1. Iliisd(dl, WolvtT- 
hampton, Aanignors to Iliiinpbroy Gan l‘nmp <’o. 
U.S. Pat. 1,209,942, 15.7.19. Appl., 2.12.15. 

Skr Eng. Pat. 88SK) of 1915; t his J., lOK), 822. 

Fumaoe; lAquid-fuel . W. M. and M. M. 

Burden, AsslgnorH to Biirdon’s, litd., lUdlsbill, 
Scotland. U.S. Pat. 1,. 21 0,1.52, 15.7.19. Appl., 2.H.1S. 

Skb Eng. Pat. 119/170 of 1918; tbla J., 1018, 0S2a. 


Aoid-pots or such like vessels: Composition for the 

manufacture of linings of . O. ¥. ('nrtia, 

Pontardhwe, Waloa. U.S. Pat. 1,211,0.51, 22.7.19. 
Appl., 19.4.19. 

Seb Bng. Pat. 121,585 of 1918; (hi.s J., 1919, 107 a. 

Expressing liquid from materials. ,1. W. Illnchley, 
liOndon, and 0. S. I). Harper, Stoekton-upoii' 
Teea. U.S. Pat. 1,211,070, 22.7.10. Appl., 20.12.18. 

Sbk Eng. Pat. 121,750 of 1917; Ibis .1., 1919, 99a. 

Catalyst. U.S. Pat. 1,209,022. See VIL 


Electrical iteatment of ga^ses. U.S. Pat. 1,209,221. 
See XI. 


Ha^-^FUEL ; gas ; MINERAL OILS AND WAXES, 

Coal; Chemical imwstigation of banded bituminou.'i 

. studies in the vomposition of coal. F. V, 

Tldesvvell and R. V. Wbe<‘ler. Clieni. Soc. Trans., 
1019, 118, ()10--030. (See Stoi)eH, this J., 1919, 
452 a.) 

Leavino out of account fu.sain, which stands apart 
In Its character, (he Ingredients of the handed 
Hamstead coal Investigated show differences which 
grade them in all chemical characteristics In the 
stKiuence vllraln, claraiu, and diiraln. This hs 
evidenced in the fall In the moisture, and rise In 
the ash content; In the increased percentage of 
carbon, and fall of oxygen, and In the diminishing 
reactivity towards solvents, reagents, and heat 
treatment. A most striking evidence of gradation 
is afforded by an examination of the gaseous pro- 
ducts of destructive distillation. The volume- 
temperature curves for individual gases run nearly 
parallel, the quantity evolved over equal terapern- 
tur© ranges being the greatest with yitrain, and 
least with fusain, claraln and duraln being inter- 
, mediate. No essentially distinct types of com- 
pounds peculiar to any ^ne of the Ingredients of 


banded coal were found, and It Is suggested that 
the difference lies In the proportion of ** reactive ” 
material to “ inert ” in the various Ingredients, 
so that if, for example, a certain weight of vitraln 
be assumed to contain x parts of “ reactive ” 
material, the same weight of claraln would contain 
O-Oj? and of duraln 0-7a? parts.— G. P. M. 


Coal: Utilisation of waste . H. Copaux. Chlm. 

ct Ind., 1919, 2, (i5(^-G00. 

A nH’oiiT has l)een Issued by a French Commission 
for the utilisation of waste coni, set up in July 
1918 to continue experiments started before the war 
by the Comi)agnie des Mines de Iv<‘ri8. Experi- 
ments have Ix^en made on the low-temi)erature 
carbonisation of a carefully chosen sami)lo of coal 
residues from the Blanzy mines, the analysis of 
which was; Moisture, 2-1%; volatile matter, 
22-2— 23(;%; ash, 29'25— 38-.2% ; nitrogen, 0-85— 
0-89%. The yield of ammonia when the coal w^as 
carhoni.sed at G50° C. was only 7-4% of that calcu- 
lated from the lotal nitrogen present, whilst at 
9.50^0. It was 19%. By carbonising slowly at a 
low t(‘mp(‘ratiire, so that about one-third of 
the tar came over below 500° C. and llui re- 
mainder below 080°. most of it below 650° (I, a 
yield of 40 kilos, of tar per ton of material was 
obtained, com] »a ring very favourably with the 
20—25 kilos, ohiaiiK'd under gas-ndort or col«!- 
ovcii condilions. The low-temperature tar con- 
tained no naplitliah'ne and a high ])roportion of 
phenolic substances, 13*3% against 1% in ordinary 
tar. It also gave a higher proportion of the more 
valuable light oils. The heavy oil, containing little 
aromatic hydrocarbons, w’ns specially suitable for 
Diesel engines, d'he coke contained 5 — ff% of 
volatile matter. To make the low temi)cratnre 
treatment profitable It would he necessary to 
recov(T the re.st of tin* nitrogen, and further ex- 
I>eriments are necessary to determine whether this 
can be done by subsequent high temperature treat- 
ment of the c*oke. Tlie yield of gas, which is low, 
may also he IruTeas(*d by this means.— -E. H. 11. 


Coal and coke: Detennination of ash in . W. 

Erhard. Clumi.-Zeit., 1919, 43, 422. 

To avoid waste of time involved in igniting the 
coal or coke at a low temperature, or loss of 
volatile .salts when the ignition is made at a high 
toiniK*rature, it is recommended that the ignition 
be inad(‘ in a current of oxygen at about (100° C. 
The sami)le is weighed into a boat and this is then 
placed in the tube of a combustion furnace. The 
total carbon may he determined at the same time 
if the cumbustion tube is connected wdth the usual 
series of drying and absorption vessels including 
a small tube containing cliromie acid to retain 
sulphur comijounds. -W. U. 8. 


Spontaticous ignition: Detennination of the lia- 
bility of substances to . L. Schaix*r. CUem.- 

Zeit., 1919, 43, 401—102. 

An account of the npidication of the Dennstedt- 
BUuz apparatus (this J., 1008, 920; 1912, 11) to the 
determinntloD of the liability of substances to 
S{)ontaneoua ignition. No definite relationship can 
be established between the reduction or oxidation 
capacity, the iodine absorption or other chemical 
proi>ertlcs of substances, and their anti-heating 
capacity or spontaneous ignition temperature. In 
general the Initial temperature for testing coal In 
the apparatus may be found apj)roxlmately by 
means of the formula 100-h% coke (Including 
a8h)-% volatile consUtuents (Including water). 
In tests continued for 60 mins, the Initial tempera- 
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and 166® C whilst for lignite It was 90® C. In 30- 
mlnute tests in which* 15 grms. of the substance 
W 08 oxi^sed on 30 grms. of cotton wool, the initial 
temrieratuies to produce spontaneous ignition lav 
Mween 70 and 150® 0. in the following order:— 
(,-hlnese wood oil, seal oil, walnut oil, liustHHl oil, 
cottonseed oil, rape oil, arachis oil, oleine lard 
margarine, olive oil, wool fat (laiioline),’ nut- 
oil tallow stearin, butter, o\ (jtllow, ciK'onut oil, 
awl ^y«Tln If coal has Ikhw oxhilswl forliO whis. 
at 5 to 10 ( . below the Initial tcuiiHTattm'. 
the test may be continued for JK) or 120 mins, until 
ignition bikes place, but oxidising at a temia^ra- 
ture 15® C, below the correct “ initial temi)eratim> ” 
no ignition can be obtained. The adsorption 
capacity of a substance in moist air may Ik? <let<‘r- 
miiied by means of a “ humldator.” The substance 
is dried in a small boat in n current of hydrogen, 
then Weighed, mixed with 1 grm. of charcoal, and 
left in a desiccator over phosphorus iKuiloxIde. 
The next day it is placvd over wet lilter j)aper in 
the “ humldator for 0 hours, and tlie Increase 
ill weiglit determined. P'or delmaninlng the 
friability of coal, 500 to 2(H) grms. of tlu* sample 
passtMi tlirough a 1-niesh (imt sij. cm.) and re- 
tained by a lO-mesh si('V(‘, Is sliaken 40 linu's a 
minute, for half an hour, In a drum turnt^d veril 
cally iiiwjn Its axis by means of a handle. Tlie 
iVHiiltliig iK)wder is passed through a wire sl<‘v<‘ 
with 144 meshes fier sq. cm. and the weight of 
powder passing througli exjiressed in parts iK*r KHH). 

(\ A. M. 


purpows is dcfliTlbed. Details iU*o given of a sug- 
gested design for a boiler furnace consuming lignite 

-J. S. G. T. ‘ 

Coal; Dresshiij and gasification of . F 
lierbst. J. Gasbelencht., 1910, 62, 317—823. 

1nqiuuie.s by Dunle sliow^ui that tlie asli content 
of 42' V. of (he (‘oal employt^l In gas production In 
bermany averaged 23(1%, corresiioudlng tO 3t l% 
in the eokie A formula Is ilevelojKMi for the 
ridation IkOvvei'n the ash content and the weight 
of (tie dress'd t'oal, and (xuidlllons repi'eaentlng a 
n'covery of 100%, 9S-57%, and l)t;(l2% of Uio COal 
are i\*pres(‘nl(‘d graplileally. The author recoin- 
inends (liat the dilTerent miiu‘s should establish a 
system of ci)(>iK*ratlve working whereby the 
various eoals are mixeil so as to ensure a uniform 
ash coiitenl. Altenllon is dJrecte<l to the dlffl- 
cnlties ol <'oal washing. In sonu‘ cases, as for 
instaiKH? with eaniiel, ilu‘ combustible and Ineom- 
busllble coMsllluenls of (lie (>oal aiv so intimately 
mixed that siq^a radon of (*om 1 fri>in ash Is a 
mnd(*r <»!' great, diObailly. Such eoals, owing to die 
exeessive cost of dressing, eaiiiiot hi* carried 
eeonomleally lo great dlstanei^s. Tin* size of the 
“nuts” is of importanei*. (’o!irs(‘ nuts of linear 
dlmetisloiiH from *25 lo 30 mm. can be washed at 
liflh* ('ost. Wltli tliK'r coals compowMl of pleiHJS 
of 10 25 mm., much loss is Incurred in washing 
owing to th(‘ forma (ion of a sludgi' which retains 
mucli wal«‘r. VVidn’ii I’l'ccmt ycxirs it has been 
customary to brusli llu' coal dust ofl’ coal which Is 
lo be wmsIkmI. die unw.islied dust iM'lng subsequently 
added to tlu' wasiied eoiil.— .1. S, (i. 'I\ 


Lignite; Combustion experiments uith North ■ 

Dakota . II. Krelslnger, C. E. Aiigusdne, I 

and W. C. flarpster. II.S. Ikireau of Minos. : 
Tech. Parier 207, 1910. 44 pages. ' 

Hkiailr are given of die results of eombuslion tests ' 
of North Dakota lignite and of die earbonlsed ' 
residue thereof from gas retorts. 3'be losts of the 
natural llgnit(‘ were <‘arried out in a Kinall 
laboratory furnace and In a band-tired furnaev. 

In the former du' fuel was burnt at rates of 3, 0, 
10, 20, 40, and 00 lb. of fuel jk'r s(j. ft. of gruti* area 
per hour and with fuel l>e<ls (i In. and 12 in. Iblek. 
Tests were also made by heating small cuIk^h of 
lignite and determining the rates of beating and 
die accompanying changes in ajiiiearanw of tin* 
lignite. The carlKmlsed n'sldue was consumed In 
the small laboratory furnace at tlie same rad's of 
combustion with fuel iM'ds 4 In. and 0 In. dilck. 
Doth the lignite and the cnrlKmlsi'd residue wore 
also tested In a step-grate type of furnaci' sfieclally 
designed for the pnniofw'. Doth lignite and the 
carbonised residue are dltll<*ult to Ignite. A com- 
paratively strong drauglil Is necessary for com- 
bustion and die fire tends to burn unevenly. Tin? 
surface of the fuel beni with ordinary rates of 
combustion is nearly black owing to the almost 
complete reduction of the carbon dioxide prodawd 
by combustion of the fuel in the first .3 in. or so 
of the fuel bed. The combustion of lignite Is 
accompanied by high nsli losses. With rates of 
combustion not exceeding 10 lb. only a very small 
amount of clinker was obtained. Burnt at a rate 
exceeding 20 lb., densti and Imiiervlous clinker 
forms on the grate. A rate of combustion of the 
carbonised residue of 40 Ih. was apparently the liest 
for a horizontal grate. With rates of combustion 
exceeding 10 lb., the ash yielded by the carbonised 
residue forms a solid and Impervious clinker, cover- 
ing the grate but not adhering thereto. Both types 
of fuel are suitable for use In gas producers. 
Carbonised lignite retains about as much moisture 
as anthracite and Is a marketable product. A 
special step-grate type of fnmaoe designed for the 
coinimstlon of both types of fuel for house heating 


Asernsion pipr st(tppa<fes. M. Coudelou. Oas .1,, 
191!), 147. 213. 

.\s('KNsioN-i*ii>K HidppMgi's iin* slatcd to be due 
chlctly to (li(‘ deposit ion of diisl, which o<‘curs owing 
to (li(‘ diiimotor of Um* jisccnslon pipe being so 
large 11ml Die vetoclly of IIk' gas is iiiHufllclcnt to 
transport the dust lo Die hyiiraiillc inalii. Con- 
I .^idcrable Dilcki'iilng of Du* tar in the hydraulic 
] main owing lo dust d(‘|K>sltlon therein occurred 
will'll Dll' vi'loelty of Die gas st ream In the ascension 
pljK' w'as 89- 9-4 In. per k(*c., while the tar was 
fiuld will'll Dll' gjiH vi'loclt.y was 5*5 — fi-1 in. per sec. 
AsceiiMion pipes should lie kept, elejin, and sudden 
<*lmnges of dln eilon of fiovv of the gas therein must 
Im* avoided. No naphtimlene troubles were cx- 
jxTleiiced in a distribution system employing direct 
I fired sellings, but such troubles were present both 
on Die works and In Die distributing sysbim In the 
cas(* of tliriH^ out of four systems employing re- 
generative firing of tile retorts. Experiments are 
referrcfl to showing that for efficient removal of 
naplit.lialene from gas, the condeusc^rs sliould be so 
tiroportloneil that they not; merely act as coolers 
but al.so Ri'ciire deposition of tar wherewith the 
gas c'OinPH Into eonUict, tar and napbtlialeue being 
depoRlt('d tog('DnT.— .T. S. 0. T. 

Benzol recover g [from gas]. C. Bertlielot. Soc. 
Tech, dn Onz en Prance, .Inly, 1919. Gas J., 1019, 
117, 290-291. 

Ttte ix'quirementH of French dye manufacturers 
amount, to 5000 tons of iK'iizimo, 8500 tons of 
naphthaiene, and 1000 tons of anthracene annually. 
Th(' Isnizol requirt'd for Internal combustion engines 
amounts to alsmt 0(5 million gallons. In coal distil- 
lation, the processes concc'rned in the formation of 
iKmzol Ixigin .'it about 500® C. and an Increased 
yield of benzol Is to be anticipated from raising the 
temperature of the free space in the retort throu|d^ 
which the evolved gases pass on their way to tSe 
hydraulic main. The efficiency pf benzol recoicfy 
by means of washers of the grid or perforated plate 
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type 1« approximately 85%. No oU washing plant 
fenced the l)enzol content of the gas below 220 
grains per 100 cub. ft., equivalent to a loss of 
23,000 grains of benzol p<T ton of coal carbonised. 
A species of grading of lh(‘ IkuizoI content of the gas 
into light, n»edluni, and lienvy oils of respective 
boiling r>^lnts 75° r., and 120® C., Is secured 

in the Mallei plant. The steam consumption in 
such a plant Is 12 kilos. pcT kilo, of commercial 
benzol. The heat economy due to the Installation 
of heat e.\chang<‘rs anioimtH to 130%. Further 
innovations have redinod the steam requlrement.s 
to 3-7 kilos. i)er kilo, of cnide lK*nzol. Essentially, 
the plant f-onslsts of a rectifying still with two 
steam colls, one for surface* heating and the other 
for the lnj(‘ctIon of live steam towards the end of 
the operation, together with a cond<*nser of the 
perforated plate iy]>c, a water-tube dephlegmntor, 
and collecting tanks. Intermittent distillation pro- 
duces u grading of the distillate. Decanted tars 
employ<sl in ehemleal washing contain coumaronc 
or Indene. Hesults of second reotifleation as 
prnetlst'd In the TTnlted States are given as pure 
benzene 85-3%, Intermediate products 3'4%. pure 
toluene 0‘8%. resldm* 1-3%, and loss 0-2%. 

— T. S. O. T. 


Vertical retiH'ts: Vomiumilivr tents on 

Olover-i\'e,it and Drnmu (lhl2 model) . K. 

llunte. J. (Ja.slHdeuchi., Ihlh. 62, 

3ti&~3«9. 


Tlie coke from the Dessau retorts was dense, 
hard, Assured lumps, while that from the Glover- 
West retorts was lumpy hilt i)orou8, 8iX)ngy, and 
Assureless. When forked the latter left the larger 
proi>ortlon of Anes but withstood dropping from a 
height of 4-2 metres better; It also disintegrated 
more than the other after 3 hours. In a revolving 
drum. All samples ultimately took up 23-5%) by 
weight of water, although at varying rates. The 
yields of tur and ammonia were substantially tin* 
same for both sy.stems. The <iuantity and quality 
of gas prodiiewl in each ens(' were practically 
Identical. The Glover- West system shows a 
HU|>erior find economy In u.se Init the Dessau has 
the higher rale of carlMUiIsatiou. The construc- 
tion and control of the (ilover-West sidtlug n*celve 
a detailed <IiscuKsion and in particular the utilisa- 
tion of the lieat ahstra':‘te<i from the coke hy 
the st*condary air. This air is not preheated 
by the waste* gases, to which the heat of 
the cok * is ultlmate'ly Iransferml. thereby raising 
their tomin*ratur(‘ to about 850® on leaving tin* 
setting as against 400® in other systems. In the 
ordinary syslenis Ibis bent is lost In quenching 
the (‘okc, hut when carried iu flue gases al .so high 
a lenijX'rature it iH'conies available for heating 
lH)iler8 etc. The lH‘tt(‘r fin*! (*conomy in the Glover 
W(‘Ht system. In spite of the liotter waste gasc's. is 
fKVoiinted for hy the more efllclent transml.ssion 
of heat across the retort wall due to the greater 
.average dlfl’erein*^* of t(*mp('rature of tin* flue and 
the cliarge.— n. J. H. 


Tut teats wen* madi* in 1013 on settings newly 
ere<.*ted In tin* Marh*ndorf (Jasworks, Berlin, ami 
each test extended over 4 to <1 days. A South York- 
shire (IK‘naby nuts) and a Durham (Lamhton) coal 
were carlmnlstHl in cacli setting. 1’he results arc 
tabulated Im‘1ow 


Water-gan groccsn; SJivrlconiinffs of the . ,1. 

Hargc*!*. Ghem. Age, 1010, 1, 30—31. 

Thk efficiency of the water-gas iirmess would Im* 
Increased 10')o If a hot air blast w<‘rc cmploytsl, 


Denaby nutu 


J^ainblou coal 


Loss on air drying ... 

., at HOT' 

Aah .... 

Fixed carbon ... 

Volatile matter 

Co^l carboniHcd in 24 hourt<. kibi.s. 

Goh made in 24 hours, cb. ni. 

Fuel used In 24 hours, kilos. 

Gaa made per 100 kilos, of coal at irc., cb. n>. 

M .. .. l.'i" ( '., cb. nt. 

„ ton of coal at 1 *>• cb. ft. 

Fuel per 100 kilos, of coal, kilos, ... 

„ 100 cb. m. of gas at (C* (\. kllo.s. 

Yield of coke per 100 kilos, of cool, kilos. 

CaloHflc value (gross) O’C’., 760 luni., 

cb tn. 
cals. 


l.'>'('., 760 mm., 


cb. tn. 


<'als. 
ch. m. 
H.T.r. 
‘ebrn. 


cb. III. 
ibT.r. 
cb. ft. 


„ multiple 

cb. ft. 

" " ton 

gpociflo gravity 

Illuminating power (Hefner candles) 

Sulphur In 100 cb. m. purified gas, grants 

COj In gas, % 

Na in gas, % ... 

Gas yield per ino kllo.s. ash- and nioi.stuR-frcc coal, cb. ni. 
Caioriflo multiple in ash- and moist uix?-f roe coal ... 

Heat recovered in gas per 100 heat units in coal 
Aah- and moisture -free coke used per 100 kilos, of a.sh* 
moisture-free coal, kilos. 

Beat unite used in coke iM*r 100 heat units in gas 
- » . .» „ ,. coal 

Gas analyses:— 

Carbon dloxldo 

Heavy hydrocarbons 

Oxygon 

C«rDon monoxide 

Hydrogen 

Methano 

Nitrogen (by dllfierence) 


and 


Glover-West 

Dcssan 

(Hover- West 

i 4-36 “o 


‘2-94% 

1 2 -92 

3 41 

1 ()5 

; 2-95 

3-05 

8-6 1 

60-53 

60.78 

60 01 

j -29 2 4 

29 31 

26 73 

i 17,070 

18,290 

15,550 

6,050 

7,290 

5,460 

1,910 

2,640 

2,1-25 

38 95 

39-8 

35 1 

1 41-S 

42 75 

37 7 

1.5,000 

15,330 

13,520 

' 112 

14 4 

13 65 

2H-S 

36 2 

38-95 

66 3 

68-0 


5,245 

5.185 

5.2 SO 

' 4,890 

4,830 

4.920 

550 

543 

. 55:5 

1 2,045 

2,0(55 

1,853 

j 8,250.000 

j 8.320,000 

7,480,000 

! 0-433 

0 423 

0 415 

i 132 

1 13 2 

12-5 

350 

30-3 

48-:{ 

i 2 4 

; -2-6 

i -2-2 

2-9 

2 2 

1 3-4 

41-1 

' 42 65 

39 5 

1 2,155 

2.210 

2,085 

j 27-5 

27 65 

25-3 

1 10-75 

14 1 

1*2 95 

39-6 

1 48-1 

62 1 

10-7 , 

1 13-4 

12 9 

2 10 

! 2 75 

2 00 

2 00 

2 55 

2-05 

trace 

trace 

trace 

18-35 

1380 

1000 

54-65 

56-55 

55-65 

84-10 

21-85 

86-00 

4-80 

3-00 

4-30 


DcMHJMI 

2 '30 
l.'iT 
s-to 
no 69 
2719 

20,100 

7,2KO 

2,94.') 

36 2 

13,930 
14-65 
40 4 

5.280~ 

4,920 

553 

1,91.1 

7,720,000 

0-393 
13 6 
37-2 
2-2 
16 
40-2.5 
2.125 
2G I 

13 85 
.53 1 
13 85 


2-8 

2-2 

trace 

IM 

55-6 

250 

SS 
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and cllnkerlng troubles would be done away with. 
The waste srases from the “blow” oustoranrily 
contain 7—10% and frequently 15% of iin- 
burnt gas. The brickwork should designed .so 
as to function as n heat aeeuimilator during tho 
blow,’* and as n heater <lurlng the “ 1 * 1111 “ and ' 
blow.’* The author pro|)oses to stn iire ( oiiipleii* ‘ 
combustion of the “ blow “ gast‘s by adding hot : 
nlr thendo immediately lx*fore or after leaving tin* j 
fuel bed, the heal lielng stored in the iNike. and 1 
in a regenenitor of iierfor.ited brickwork built in | 
a nuinlHT of se<.*Uon.s. The fuel Ixnl .shouhl have 1 
a depth of lli ft. and air Inlets passing (lirongh the . 
shell and lining tind controlKsl IndeiHUidently ! 
sliould 1 m' arranged tit dKTereni levels, lly ein- I 
ploying rt^generators, the leiii|M*rature of the enter- 
ing steam could lx‘ eoiislderahly incnaiseil (c.j/.. to 
1000° C.). .\s the coke ^-ools, the sletim sliould 
be passed at a slower rate. The “ lilow ” should 
Ik* din^cted dowiiwanls ns in tlie Lismds generator. 

A saving of fnmi 2 to ."»% of coki‘ is t«> Ik* antici- 
pated fi-om oicrating in tills maimer. 'Phe steam 
“ run*’ and the Jilr “ lilow “ should Ik* dlricteil in 
opposite directions. The dead space above and 
1h*1ow the fuel should Ik* reduced. Attention to this 
IMdiit, results in the nitrogen (tmtent of the water- 
gas being reduced from 4— t(> 1% or le.ss. For 
heat Insulation of tiu* g(‘n(‘rat<ir the aiitlior reeom- 
menils a firebrick lining, 0 to 12 ins. thick, then 
4 ins. of kleselgiihr lirlck. followeil by 2 to 5 Ins.^ of 
Ideselgiihr [lowdcr next to the shell.— J. S. (1. T. 


]Vatcr-o(iH : lU'ononiics 0 / the 0 / . 

11. GeiiKTt, .1. (iaslK'Icncht.. lOllt, 62. 200- 274. 

In the author’s exierlcmv. the averagi* nsiiiire- 
meiits for watcT-gas iinnlncthm In iiroducers 
amount to t’»0 kilos of coke ami 00 kilos, of steam 
[icr 100 cuh.m. of water-gas. The power riMiuln*^ 
inents for lids vohiim' of gas amount to from 1 to .*1 
kilowatts iH*r hour, ami tin* ccndliig water to 
nbout 1 cuh.m. Water-gas pnKluctlon in verll<‘al 
retorts is slmiiler than in prodii(‘<*rs. l>etails are 
given of water-gas ])r<Mluctlon in (*ighte(*n vertical 
retorts during a trial extending over 0 days, the 
coal gasified ilurlng this iktIckI amounting to 
112,430 kilos, (wet). The yield of gas was 
:iS7 eub.m. jer 100 kilos, of wet coal, and Us 
gro.ss calorific value r»:;24 calories per cnl>.ni. Tin* 
gasification lasted 11 liours, steaniUig lK*lng carrh*<l 
out during SO minutes. Assuming that under thew* 
('ondltlons, 5 cid).m. of water-gas is prmlmcd from 
100 kilos, of nir-drled coal. It is shown that 
of tlie steam employed is <*<mvei*ted into water-gas. 
^rhe total amount of coke re<iuir<*d i)er 100 cuh.m. 
of w'ater-gas amounts to 40 — ul kljos. Ihe 

yield of cokt* is diminished l>y nlsmt 1 25 kilos, per 
ioo kilos, of coal hy st<‘amlng. ’rrials wore alw) 
carried out In which the total duration of the 
gasification i)ro(*(*ss w.as extended to lt»li iionrs. 
In one sc*rles tlie coal was carlKinlscd for 12^ hours 
and subsequently steamed for 4 hours. In tin* 
other series, tlie carbonising icriod was H hours, 
the RubscKiuent steaming of tlie charge lasting 
^ hours. In each series 0410 kilos, of moist coal 
(8817 kilos, of dry coal) was uhchI. Details are 
given of the hourly yield of gas, and (he nitrogen 
and carlK>u dioxide content thereof. In tlie first 
series, employing 4 hours’ steaming, the yieltl was 
2834 eub.m. of coal gas and 1534 cuh.m. of water- 
gas, or 4308 cuh.m. of mixed gas. The 
series, eniploylnp: 

2834 cuh.m. of coal gas and 2057 cuh.m. of water- 
gas, or 4801 cuh.m. of mixed gas. all 
volumes being measured at 18° C. and ii>5 mm. The 
peSage of water-gas la too high for practical 

ployed In the first series was 54*4 

100 of water-gas. Water-gaa is produced 


prlnclpall,v In the lower and middle part of the 
n‘tort. The water-gas produced In vertical retort.^ 
ix‘senibles (hat derived from jiroduw'rs In comiK>8l- 
(lon, and has the same calorific value. The total 
cost of priHlucIlon of water-gas In vertical retorts 
is less than in (he cast* of prtxlucers, lalKMir and 
n*palr chargf.M lH‘lng consitli'rably less.- .1. 8. (I. T. 

]Vatrr </ns ffrurtatorK : h\chnust stcniu um^d frt . 

K. L. Grt*t'in*. (Jas Agt* (Ww* York). Gas J.. 
1010. 147. 210. 

Fok tin* ntili.sntion of exhaust steam for the lusnu- 
faetnre of (‘{irlMm*ltetl water-gas In an Installation 
of twelve generators, 8 Ih. pressun* in tlie exlmust 
main ninl tkiii. pl|H* lines was n*garded as most 
suitable. Any Irrt'gularlly In oiierMllon was 
ndjust<‘d by live stt*am supplit'd tlirongli mnnually- 
ojieratt'd valves. ()|M*ratt‘d thus, (h(*re Is llllli*. If 
any. lt‘ss (‘\i>t‘ndlture of gt'iierator fuel lK*r 
1000 enh. ft. of gas prodneetl. hut al>ont 21% less 
t‘XiH*ndltnre of Imller fin*! wlien sui)erlu*ated live 
ste.'iin Is rt'plaecil hy exiiansi slt‘Min. .1. S. (1. T. 

Gfi.t pro(lu(^tio}i from Hvuatir M. Hdiitg 

.1. Gashelenehl.. 1010, 62. 278 -282. 2S7--280. 

Tm: dry suhslanet* of Hrilnn st'wage sludge clost'ly 
n*st*mhU's iH*al In comiMisil Ion, ex(‘(*pl that it con- 
1, a Ins conshlerahly mon* nitrogen. The results 
ohialiKMl at Hrdnn. Frankfort, ninl 3’«*gel l•eSI)ec- 
(lvt‘ly hy tin* distillation of s^*^vag^‘ sludge are de- 
lall<*tl, and II Is polnl(‘<l out tlial tin* results W'ert* 
ohlaiiU‘d without tin* oiH‘ratIon of an exlinuster. 
niult'r whieh cln*iimslan(*(‘.s tin* yl(*ld of gas from 
coal Is alsiut 25'V, less than when the t'xhausfer is 
o|H‘rallve. Without exhaustion, 100 kilos, of dried 
s(‘wag(* sludgi* yields, on the uv(*rage, 23-8 to 
218 eub.m. of purlfi<‘d llglitlng gas, w’ith n calorific 
vahn* l>etwc(*ii 4100 and 4500 <*a lories jK*r cuh.m.. 
and eontainlng nlnnit 1% of ainnionln. The yield 
of c^)ke Is nlsMil 58%, of calorific value 2100 to 
2100 cals. iM‘r kilo. Tin* i>urlfi(‘d gas Is similar In 
comjKisillon and ealorllie vahn* to that ohtaIn(*d by 
the earhonlsal ion of lignite. The ernde gas derived 
from s<*\VMge eonlaliiH ai>onl 15% <’(),. The addi- 
tion of 2^^. of eauslW* lime to the sewage sludge 
linTeaseil (la* yield of .iinmonla to li'n- The sludge 
W'hen drl(*d illl 11 eonlalns S(h- 85% of dry sub- 
stance Is a friable nia.ss. which must Ik* brlqnett,e<l 
Ik* fore distillation. This can Ik* eft’eeted by subject- 
ing the mass U* ahoni 50 almospheres firessure. 
The (H>ke ohialnetl is v«‘ry iwirons, and burns readily. 
The in‘eessary iM*rl<»d of dlsl Illation is from 2 to 21 
lionrs. The W(*l slinlge is concentrated to a content 
of 30- 40% of dry substance hy et'iitrlfuglng or by 
iin*ans of suction drum fillers, and the iK*r(X*ntnge 
of dry suhstfinee Is linTeaK<*d to 80—85% hy sub- 
mitting tlie thickened sludge to n l(*m[M*rature of 
200°--300° in rolntlng drums of 2in. diam. and 
about 21m. long. Tin* en lor! fie vjilne of the drle<l 
snhslamv is mIk^uI 2250 calories. In Frankfort 
the drying Is enVel(*<l hy waste heal. At Ilrttnn a 
])art of the ne»’t*ssar,v h(*al is derived from the coke 
obtained hy I he dlstlllalion. I)»*(alls are given of 
Ihe (o.^ls of 111** various Hems of the Installation 
at llrdim. The s<'Wagi* should Im* work(*d up as 
quieklv as possible In order that Its nitrogen 
eoiileiit imiy not Im* lost, the pr**fllahlenesH of the 
pn)c«*HM <h*pendlm: largely upon the yield of 
nmmonla ohialneil. - J, S. G, T. 

(iasrouM furl: rtllimfU})) uf \n vowmeroial 

practice, u ith conxidfratioii of the types of yas- 
fired furvnt^s and methods for their controt. 
F. W. E])Worth. Gas J., 1019, 146 , 755 — 759, 
804—800. 

Tiir. chemical and physical characterlstlcn of the 
gases use<l Industrially for fumaca work are 
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described and data relative to the combnatlon 
of such gases, and to heat losses are tabu- 
Jated. With town’s gas and witcr-gas, tem- 
peratures up to 3100°r\ oan be attained 
without preheating, but this limit cannot be 
attained by using prodijcer gas or Mond gas. 
Reasons are advanced why the tiu'oretically calcu- 
lated tenipcru lures allalnable by the coiubusMon of 
gaw^ouH ndxtun'H arc In of those' practically 

realised, .‘ind it Is pointed out that carbon monoxide 
when burnt radiates almut H% of Us total heat 
of conibustiou, hydrogen on the other hand 
radiating only about 3%. In general, preheating 
the air supply to 200° 0. has the same effect upon 
t he efficiency of gaseous tiring as preheating the gas 
to 600° C., and preheating of the air rather than 
of the gas Is to be prefern;d. The various types 
of gas-fired furnaces tire defi<uibed, and their 
fllstlnctive features Illustrated by a number of 
examples. Thermal efficiency In tlie gaseous heat- 
ing of furnaces Is deiK'iident upon a correct adjust- 
ment of the ratio of the gas to the air mixed there- 
with and nc*cessary for comi)l('te <‘Oinbustion. This 
gas to air ratio may be controlled automatically, 
and devices affording some measure of success in 
such control an* described. Optical indication of 
the correct apportionment of gas to air la afforded 
by the light (‘mittc'd by an Incandes(*ent burner in 
which a portion of fhe inlxtiin* is eonsuna'd, hut Is 
dependent on p('rsonal ohsi'rvatlon and experience 
with the device. A Pilot tube used with a slnijde 
form of inlcro-maiioinct(‘r ai’rvcs to measure the 
actual gas and air (“onsiinipllons. The <lofecta of 
those methods are discussed, and It is suggested 
that a di'viee in whleh the mixture Is burnt In a 
('onical tub(', tlu* position of the flame therein 
altering with variation In the ratio of gas to air, 
would serve as a reliable indicator. The con- 
traction on sparking a sample of the mixture could 
also Ik* enjploy(‘d for tin* same purpose.—, T. R. G. T. 

Acetylene and air; Propagation of flame in mixtures 
of — — . W. Mason and R. V. Wheeler, Chem. 
Boc. Trans., 1011), 115, r»78— 587. 

Thu velocity of the horizontal propagation of flame 
In mixtures of air and acetylene in tubes of 
different diameters was determined pbotograi>hl- 
(}ally by moving a sensitive film at a rapid sp<'ed 
in a direction normal to the dlivctlou of propa- 
gation of the flame. The velocity increas'd to a 
maximum of 335 cm. i)er st'ooiid for mixtures con- 
taining 9—10% of acetylene In a 90 inm. tube. In 
tubes of narrower Ixire the velocity was In all cases 
correspondingly less; thus with a mixture wntaln- 
Ing 6-4% of a(H!tylene in tubes of 12 5, 25, and 60 mm. 
internal diameter, vekx ities of 120, 140, and 100 cm. 
per second reai>ectlvely were observed. A common 
feature In all the flame photographs was the 
ondulatlng character of the flame fronts, which 
was shown to be due to re8onan(*e Induced in tiie 
tubes at the moment of ignition, and the observed 
frequencies of the undulations coincided with the 
calculated frequencies of sound waves for tlie 
fundamental tone of the tube. — G, F. M, 

Specific heats of gases for caJeulations concerned 
with technical heating. B. Neumann. Z. angew^ 
Chem., 1919, 82, 141—140. 

The author has examined tlie results ohtnlncHl 
within iHX'cnt years by a number of authorities— 
Ijangen, Pier, Bjorrum, llolhorn, Henning, Austin, 
Voi* ffcheel, lleussx', and others— for the spcclflc 
b^ts of various gases over a range of temperature 
rrom 0° 0. to 3000° C. He concludes that the various 
results are sufficiently in agreement to pennit the 
F^Posal of values for the respective specific heats 
wm<m should be generally employed In technical 
practice. Tables lAre given for:— (1) The true 


specific heats at constant pressure of cart) 0 D 
dioxide, sulphur dioxide, water vapour, oxygen, 
nitrogen, carbon monoxide, air, and hydrogen 
(calculated for 1 kilo, of gas) at Intervals 
of 100° C. over the range from 0° 0. to 
3000° C.; (2) the mean specific heats at con- 
stant pressure between 0° and t° C. for the same 
I series of gases (calculated for 1 kilo, of gas) over 
the same range calculated for values of t differ- 
ing by 100° C. ; (3) the true specific heat at con- 
stant pressure of carbon dioxide, sulphur dioxide, 
water vapour, oxygeu, nitrogen, air, and carbon 
monoxide (calculated for 1 cub. m. of gas) at inter- 
vals of 100° 0. over the range from 0° C. to ,3000° C. ; 
(4) the mean specific heats at constant pressure 
between 0° C. and t° C. for the same aeries of gases 
(calculated for 1 cub. in. of gas) over the same range 
calculated for values of t differing by 100° C. The 
subjoined figures for true siJecific heat at constant 
pressure of 1 kilo, of gas are taken from Table 1 :— 


t (° c.)i 

COi, 

SO'j 

n-20 

Oi 

N - 2 , 

Co 

Air 

! 11-2 

0 ' 

0-202 

0-462 

0-218 

0 240 

0 241 

3-445 

100 

0 - 21.5 

0 - 46.5 

0-221 

0-252 

0-244 

3-400 

200 

0 230 

0 470 

0 224 

(» 255 

0 247 

3-534 

300 

0-244 

0-475 

0-226 

0-250 

0 - 2.50 

3-570 

400 

0 257 

0 481 

0-229 

0 262 

0-253 

3-624 

.')00 

0 - 2G8 

0-489 

0 232 

0 265 

0-256 

3.668 

1000 ; 

1 0-207 

0 551 

1 0-246 

0 282 

0 272 

3-891 

1 .'■>00 

0-300 

0-670 

0-260 

0-299 

0-288 

4 115 

2000 

0-319 

0-808 

0-274 

0-315 

0-303 

4-338 

2500 

0 327 

0 954 

0-288 

0 332 

0 319 

4-561 

3000 

0 330 

1-105 

0-302 

0-340 

0 334 

4-784 


Tln^ rcsnlls are also n'proseiited graphionlly. In 
Tables 1 and 2 the valm's given for carbon dioxide 
and sulphur dioxide are the same, and likewise 
similar values are given for nitrog('n and carbon 
monoxide. A slndlar remark applies to carbon 
dioxide and sulphur dioxide in Tables 3 and 4, and 
to the group, nitrogen, oxygen, air, and carbon 
monoxide in tliese latter tables. The methods for 
ealculnling the resf)('<*live molecular heats and the 
specific heats at c*onst.ant volume are explained. 
The respeetive teuifierature twffieients are given in 
the ease of some gasc's. A critical exaralimtlon Is 
made of the various determinations In the case of 
the several gases, and examples are given of the 
method of aj)plicnt,ion of the tables to the calculation 
of the flame temperature theoretically attainable by 
the use of technical gas and vai)our mixtures, such 
as tar oil and i)ro{lucer gas. The values of the 
mean sfieclflc heats between 0° and 200° C. per kilo, 
and ix^r cub. m. respectively at cxinstant pressure of 
methane, ethylene, acetylene, and benzene vapour 
are also lnelude<l.— J. S. G. T. 


Paic tars as fuels for Diesel engines; Use of . 

H. Moore. Engineering, 1919, 108 , 107—108. 

The use of tar oils and raw tars as fuel In Internal 
combustion engines Is accompanied by Ignition 
troubles when employing engines of standard 
design, obstruction of the atomising devices, and 
increasi'd wear on the exhaust valve face and 
seat. The Ignition trouble has been overcome by 
the provision of a pilot lighting device employing 
r)etroleum. Specially chosen tars of low free car- 
bon content do not so readily cause obstruction of 
the atomising devices as do certain tar oils. Tars 
for use in Diesel engines should be rich In aliphatic 
compounds and low In free carbon content. Tars 
from horizontal retorts are rich in aromatic com- 
pounds and contain much free carbon. Tars from 
vertical retorts worked either continuously or inter- 
mittently are particularly suitable for use In Diesel 
engines. Inclined retorts give tars closely akin 
to those from horizontal retorts, but the free 
carbon content Is nsnally lower. The tars de- 
rive from coke-ovens are Irregular In pro- 
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peitte8« Tars resulting from low>temperatore 
carbonisation have a large content of aliphatic 
compounds and a low free carbon content, but 
removal of water therefrom Is a serious diffi- 
culty. Tars derived from lignite can be satisfac- 
torily burnt in Diesel engines, Ixdmvlug similarly 
to petroleum and shale oils. Oil-gas tar resulling 
from “cracking” heavy petroleum distillates 
behaves In a Diesel engine similarly to tar oil, 
but does not cause pulveriser choking. The pljysi- 
cal characteristics of tlio various tars are tabu- 
lated, the 8i>ocltic gravity, a.sh and i‘oke contents, 
fret? carbon, and net ealorltic value indiig given. 
With engines of over 100 H.II.P., the full load 
consumption for raw tars Is about 055 lb. i>er 
brake horse-power-hour. A siKHdliwUIoii of a suit- 
able quality of tar for Diesel engine purimses Is 
given:— sp. gr., Ixdow 112; asli, h'sa than 0 0S%; 
water content, not more than 2%; cnloritlc value 
(gross), at least 0100 wilorles ix'r U>. (=l(;,.*iS0 
B.Th.U. i>er lb.); free oari)on, not more than 0%J 
and coke value, not more Lliaii 10%.— J. S. G. T. 

Petroleum spirit; Use of the cntical temperature of 
solution in aniline in the rapid examination of 

. 0. Chavanne and L. J. Simon. Ooniples 

rend., 1019, 169, 7(1-72. 

The method is designed to give tiie iH^rcentage of 
aromatic and of saturated cyclic hydrocarbons in 
the petrolimm spirit. The critical temperature of 
solution In aniline is determined on the original 
spirit and on th(5 sidrlt freesl from aromatic hydro 
carbons by nitration and waslilng with sulpliuiic 
acid. These two temixTatures btdug represented 
by Tj and T.^, the eontent of aromatic hydro- 
carbons is given by Ar = k(T,-T,). Assuming tho 
values, Ta and Tci for llie "critical temi»eraturcH 
of solution In aniline, whlcli would lx? given by the 
acyclic and the saturated cyclic liydrocarDons re- 
spectively present In the spirit if Isolated, then the 

c?oiitent of the latter Is given by r,* J* (100- Ai). 

i. A lo 

These formulie are only apt)llcable where the 
I)ercentage of aromatic hydrfX'urbons present 
is not greater tlian 15—20 and then k = 118. The 
values for Ta and Tc may be taken as 72® and 
40® 0. respectively. Where It is shown that ethyl- 
enlc hydrocarbons are present to the extent of E%, ; 
expressed as amylene, then for T, in the formula : 
T,-fO'4E should be written. In order to correct j 
for traces of nltro-compounds left In tlie spirit after 
nitration, T,4-0’2 is used instead of T,, and to 
correct for the slight departure from the law of 
additivity shown by the saturated cyclic hydro- I 
carbons Tc-0-5 is used Instead of To i.e., the 
value becomes 30 5® instead of 40® 0.— W. G. 


Asphalts; Melting point of . L. M. Proctor. 

Chem. and Met, Eng., 1919, 21, No, 2, 81-83. I 
PABTicajLARs are given of c*omparative tests made , 
on four different asphalts (derived from residual ! 
oils) by the Richardson ball (or over mercury) ! 
method, the General Electric method, the Krhmer j 
and Sarnow method, and the ball and ring 
method. The results obtained, each the average , 
of three determinations, are shown In a j 
diagram. The Richardson ball method was found i 
to be rapid and simple, and gave very concordant ’ 
results, but was subject to greater personal error 
than the other processes. The General Electric 
method gave, fairly concordant results, but was i 
slow and also subject to serious personal error. , 
The Krilmer and. Sa mow process gave the least ! 
concordant results and was found to be more com- 
plicated and tedious than any of the other methods. 
The bell and ring method (compare this J., 1914, 
being practically free from personal error, 


I gave results which could be readily duplicated by 
i another observer. This process has bt'cn adopted 
as a standard method by the American Society for 
Testing Materials.— W. E. F. P. 


Ammonium salts. Frlese and ITolnekcii. *SV'o VII. 


Patents. 

Furl hriqurttrs: /'nar.s.v for the manufacture of 

. 1). H. Gibb. Ixmdoii. Eng. Pat. 128,485, 

15.10.18. (Appl. PI, 809/18.) 

The fuel is ground to pari ides of substantially 
uniform size and haJf of it Is mi.ved with the heated 
binder, 'riu* remainder of I be fuel is then added 
and mixed.— W. F. F. 

Furl: AitijirUil . 1>, Evans. Ysl radgyniais, 

Brecon. Eng. Pat. 128,815, 19.1118. (Appl. 
15,991/18.1 

Anthuaci'it. duff 75%, colliery shah' or clay 14*5%, 
pilch 8T>%, and “ common soda Ihiiild ” 2-()% are 
inix<‘d log«‘jb<'r and made Into brhiiielles. W. F. F. 

Tubulous massrs o/ plastir malrrinl [artificial 
fuel]; Aftparatus far produrittg - - Ainerlean 
liinsc'cd (’o., N(‘w York, Assignees of ,1. Sebaub, 
Newark. N..r., IT.S.A. Eng. l*al. 117,(;;i5, 17.7.18. 
(Api»l. 11,742/18.) Tnt. (h)nv., 17.7.17. 
v\n apparaluN for carrying oiii lln* process deHerllK?d 
in I^S. Pal. I,2i;2.2i>7 of 1918; (ills .1.. 1918, 330 a. 

i'omhustUm of pvirdrrrd furl. 11. B. Pruden, 
(Miieago, 111. P S. Pat. 1,. 307,375, 24.(;.19. Appl., 
22.5.B;. 

.Ieth of air an' caused lo impinge* ii|M)n a mass of 
powdered filed eonlaineal in a closed ehamlx*r, and 
the fiU'Made'n air thus proeluced Is e'onlinuously 
agitated to prt've'Ut deqioslllon of Ibe fuel and 
drawn off and fe*d to the' e<)mbiisllon (*bambe'r. 

-E. L. h: 

liurning of rxploslrr. gase(niH mixturrs, 0. B. 
Eucke, Assignor lo Gas anel Oil <h)mbustlon Co., 
New Ye>rk. TI.8. Pat. 1,302,819, 0.5.19. Appl., 
10.7.15. 

A suri'LY of an e*xplosive gaKe?ouH mixture with u 
velwlty greater than the rate? of propagation of 
Inflammation of the mixture Is eaused to spread out 
and to aelvance? with de'cn'aslng veloelty until the 
velordty Is (?qual to the rate of propagation of 
Inflainmailon. It Is tlie'n burn(?d In a surface- 
combustion apparatus exunprlslng u hearth In the 
form of n rcc?eplacle fllled with firebrick and con- 
nected to the gaseous mixture supply chamber by 
means of conduits whie'h pass through the n'ceptacio 
and fire'brlck and ojk'h immediately be* low a per- 
fornte.'d plate resting on the firebrick. 

Explosive gaseous mlxlures; Appa rains for but'ninff 
. C. FJ. Eiicke, Assignor to Gas and Oil Com- 
bustion (To., Now York, IT.S. Pat. 1,308,864, 

I. 7.19. AppE, 21.9.12. 

The gase'oiiR mixture Is cause'd to flow. In an up- 
ward direction and at an Initial velocity greater 
than the normal rate of propagation of Inflamma- 
tion, through a e*ombiistIon lx*<i composed of two 
layers, the lower of wlilcb Is more finely granular 
(less ix?nneablf?) than the iifiixT. — W. B. F. P. 

Vertical ovens, morr particularly coke and pas 
ovens; Charging apparatus for cjjntinuous » 

J. Pieters, Paris. U.S. Pat. 1,308,641, 1.7.19. 
Appl., 23.1.18. 

lif a coking oven, an oven chamber opto at the ^ 
top communicatee with a charglrig hoiqiyer in Whl<^ 
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meaiw an? provided for fmJJn^r the vhtirge to the 
chamber and for comimctliiff the u/)per portion of 
the charge fH) ns to .seal the top of the chamber 
againHi the ewape of g.isi's during the coking oi>era- 
tlon.-W. K. I\ l^ 


Coke planta; I'lunhintj systviu for by-product . 

L. II. t'liderwoixl, Youngstown, and U, 11. Hitch- 
cock, SI ml hers, Ohio. f’.S. Ihil. 1,.'>I)1),1I51, 8.7.19. 
Appl., ;JI).11.1S. 

A TA.NK Is divided inlo two coinpartnuuits. one for 
tliiHliing mid th(‘ oilier n hot drain compartiiieiit ; 
a mixture of tar and liipior is introduced inlo the 
top of tile tlusliing compart ineiit, from which a piiit' 
leads at a suitable level al>ove the liollom. A idpe 
for withdrawal of litiuor lemls from the same miii- 
partment at a suitable distance alKive the tar- 
withdrawlng pipe, and a siphon with Its n'odvlng 
end in the lowermosl strata conveys to the hot 
drain comiiartment the coiitmits of the Hushing coni- 
partnieiit. Means may be pnividisl for indicating 
the seiMiratlou zone bidw(‘en tar and liipior. 

- T. il. W. 


Carbon matter; Apparufun f<n comptetrly ijanifyiny 

. Iv. Colson, Paris. Eng. Pal.‘ 121,124, 

25.11.18. (Appl. 10,;!7S/1S.) Int. Conv., 211.11.17. 

A MiXTUKK of coal and lime is lieated in a vertical 
retort, into which steam Is Injectisl, llbtTatlng a 
mixture of carlnm dioxide, hydrogen, and mettiane. 
The gas is pasml througli a cmding coll in a bath 
of iKitassium bicarbonate solution which is thereby 
heate<l and converted into iM)taHsIum carlKmah^. 
The gas then pa.s.se8 through a hydraulic seal and 
is forced by a pump through a cooler to an 
ammonia extraction apparatus where the am- 
monia is recovei'tui either as aqueous solution 
or sulphate. Tlie gas then passes tlirough the solu- 
tion of neutral potassium carbonate obtained from 
the (‘oollng bath, when the carl)on dioxide Is 
absorbt‘d and the bimrbonalt' is n‘pr(Mluml for use 
again In the C(H)llng Iwith. The puritied gas may 
then bt* stored. The retort may 1 h‘ healed exter- 
nally either by heavy oil or by ilu* gas puriiied as 
above.—W. E. F. 


Pitch; Method of find apparatus for the destructive 
distillation and mrbonising of — — . F. M. 

Perkin, and Nitrogen Products and (Carbide Oo., 
Ltd., London. Eng. Pat. 129,091, 29.9.18. (Appl. 
10,759/18.) 

Pitch Is fed into a cast or wrought Iron still 
arranged in a setting alnwe a horizontal gas retort 
of ordinary conslructlou, .so that it is healed by 
the waste heal to a temiKU-ature not alswe (100° (h, 
and the distillate is collided. 4'he solid rt'sidue 
Is transferred to the gas-retort Ih*1<»w .and <llstlll(Hl 
at 990® — 1090® (\ 111 a m<Mlitication. the pr(‘- 

limiiiary still is replaml by another gas retort 
which is ijnndded with iron trays to reivlv(» the 
pltch.-W. F. F. 

Water-gas; Adaptation of dust or like arresting 

means to plant for manufacture of . K. and 

,1. Dempster, Ltd., and .1. ^I. Hallinghall, Man- 
chester. Eng. Pat. 127,179, 14.10. IS. (Appl. 
19,711/18.) 

The gases from a water-gas prcxlueer are made to 
pass through a screen of water falling from the 
outer surface of a hood into which the gases pass 
on their way to the chimney during the “ blow ” 
I)erlod or to the gas outlet during the gas-making 
Iteriod. Means are provided for removing accumu- 
lated mud from the receptacle Into which the dirty 
water falls.— T. H. B. 


Ammonia and tar recovery pfvceea. Ammonia, tar 
and benzol recovery proce»s, J. Becker, Assignor 
to The Kopi)er8 Co., Pittsburgh, Pa. U.S. Pats. 
(A) 1,207,5^1^ and (a) 1,.M,534. 24.9.19. Appl., 
12.8.18. 

(a) pRonmEK-cAs from which tlie dust and tar have 
been removt^l Is passetl, while nearly at its saturu- 
tlon temiHTalure, through an acid wash and is 
tlien cooh'd and ilehydrated. The mother liquor 
from the acid wash is conveyed to a saturation 
bath through which the gas is then passed to effect 
deposition of amimudum sulpdiate. (h) Coke-oven 
gas is treated while liot for the recovery of tjir 
and is then subjected to the proct‘ss (leserilH'd 
under (a).— \V. E. F. P. 


Ammonia and tar recorery process [for producer- 
gas and coke-oven gas]. J. van Ackeren, Assignor 
to The KopiA<*rs Co.. Pittsburgh, Pa. U.S. Pat. 
1,507.571, 24.9.19. Appl., 12.8.18. 

Thk ammonia is absorbed from i)rodiieer-gas freed 
from dust, and tar, at nearly Its saturation tempeni- 
lurt‘. by an acid wash, the mother liquor from 
which Is conveyed to a saturation bath througli 
which tar-fre(‘ coke oven gas, of relatively low tem- 
iH'ralims is pa.ss<‘d, whereby th(‘ ammonia is also 
absorlHsl fnmi the coke-oven gas, and ammonium 
sulphalo is dei>osIted. The heat in the saturation 
batli Is mainly deriveil from the healing of the 
acid solution in the acid wash by the hot i>roduoer- 
gas. — 0. F. M. 


Lif/uor from plants for purifying gases from pro- 
ducers, or the tike; Treatment of [for rc- 

cowry of ffw/aoaia]. I). M. Holmes, Stockton- 
on-Tees. Eug. Pat. 128.401, 20.9.18. (Appl. 
10,208/18.) 

Thk Ihinor obtained In Ihe purification (washing 
etc.) of producer-gas is concentrated to alM)ut oik'- 
quarter of its bulk and distilled with lime until 
the rapid eA'olullon of ammonia (‘(‘ascs. The re- 
sidue in the still. ct)ntalnlng 20-25% (»f the total 
ammonia, togidher with organic matter, is then run 
into a imxiucer. whim Ihe ivmalnder of the am- 
monia Is imivered.— W. E. F. P. 


Purification of gases; Disintegrator apparatus for 

the . l)lngler.sehe Masehiiieiifabrlk A.-H., 

Zweibriicken. Ger. Pat. 510,501, 15.5.15. 

Thk puritler is composiHl of two chamlK^rs commu- 
nleatlug with one another, each containing a 
mimher of tlxed and moving blades, these latter 
rotating about a common axis. In the first cham- 
ber the blades, both stationary and movable, an* 
parallel to the common axis of the chambers and 
the movable blades are contained within the space 
defined by the fixed blades. The sec'ond chamlKM’ 
is an annular one and lapHU’s towards the region 
of entry of Ihe gas. The blades therein are arranged 
radially. In its iwissage from the first chamlM^r to 
the vsecoiid, tlie gas current is defleet(‘d through 
180®. Water Is sjirayed into both chambers from 
a iiumbm* of jets arranged on a screen rotating 
co-axlally with the blades. In the first chambt'r 
the water spiray Is directed In counter current to 
the gas stream, whereas in the second chamber 
water and gas move in the same direction, (chan- 
nels are provideil at either end of the second 
chamber for rimning off the water charged with 
impurities. The apiiaratus can be rapidly dissem- 
bled for cleaning purposes, and is especially ap- 
plicable to the purification of ^blast-furnace gases 
efc.~J. S. O. T. 



Tol. xxxrm.. Ho. 17.3 Cl. ria.—DESTBUCTIV® DISTILLATION ; HBATINO ; LIGHTING. 


Fitel ttW; ProdMCtloH of from crude oil. F. ! 

Tinker, Birmingham. Eng. Bat. 128,288, 17.7.17 ■ 

(Appl. 10,327/17.) 

Tub crude oil Ih mixed In a “ topping tower” with 
the hot vaiwiir arising from the distillation of a , 
l>ortlon of the treattnl oil, thereby eansing the 
evaporation of the lighter constituents which are 
separateil and coiideosetl. Of the treated oil from 
the base of the tower a snlall iKuticni is p:iss<‘d to 
a still, whilst the major portion is colUnted for 
use as fuel oil. The distlllallon residue may Ih* ^ 
utHisiMl to heat Die still. - A. 10. I> 


Mineral oil: J*nnliiclinn of . j. p,. (’ar|H*r. 

I^mdon. Eng. Pat. 7.11. IS. (Appl! 

18,888/17.) 

Spent or crude oil, c.//., sih'IK wa.shlng oil, middlt* 
oil. creosote, paraffin, or cracked oil. is di.stllled 
to about 32.')° the distillate is washe<l with about 
1% of sulphuric acid of CO® 11. (sp. gr. 1-71 1, then 
with 1% of acid of thi* same str(‘ngth. followed 
by 10 — 12% of sjiturate<l caustic .so<la solution, and 
flnally with water. The washed distillate is fra<- 
tlonateil.— A. E. D. 

Liquid fuel for internal conibustittn enqines. E. 
Spiciu- and II. Jackson, Stoke-on Treiit. Eng. 
Bat. 120,010, 10.0.17. (Appl. 13,430/17.) 

The residue obtained from a crude IhmizoI still of 
a Simon-Carves idant, known as naphthalene oil. 
is cooled and drained off from the naphttialeiie 
.salts. The oil is distilhHl till the whole of the 
ligliter oil and licjivy naphtha and a snutll propor- 
tion of naphthalene arc* driven off, and this «lis- 
tlllale is wa.shed and tivated with achl, soda, and 
water. The oil is th(‘n distilled jigaln up to 1JK)° 

A correspomling iiu'thod is glv(‘n for obtaining a 
light oil from crude Is'iizol when there Is no c\C4‘sk 
of naphlhal(‘n(‘. This oil is inlX4*d wltli alsait one 
twelfth part liy weight of crude b(*n/.ol or |M*trol 
for use as a iM*trol substitute. -W. F, F. 

11 ydroeartuoi : Aiiparatus for eraekinq . J. W. 
C/oast, jun., A.sslgmn’ to Tin* Proc«‘ss t'o., 'I’ulsa, 
Okla. 1 . 8. Bat. 3,;;07,724, 24.(i.lJ). Appl., 8.10.17. 
An endless sweeping arrangenu*nl is mount4*d In a 
cra^'king still ainl provision is made for the n*cep 
tion of cok(* therefrom.— A. E. l>. 


II qdroearixtn nils; Process of treatinq U. II. 

P*rownl(*e, Bittsburgli, Pa. F.S. Pat. l,30S,1(;i, 
1.7.10. Appl., 20.3.17. 

To Increase* the yield of low boiling pnMlucIs, 
hydrocarbon oils an* Hubjc‘c(ed t<> a counter (‘urrent 
of gas, in a pljM* system heat«*<l ainl inainlalin*4i 
under pressun*, in such a way that tin* hea vim- 
components sc*paratc*d Jit any point in the system 
undergo further treatment in the presenev of a 
lesser concentration of the lighter vapours than at 
the point of seimratlon.— A. K. D. 

l/uhricatinq oils; Process of manufacturinq 

and products thereof. It. 0. Brownlee, Bitls- 
burgh, Ba. F.S. Bat. 1,300,432, S.7.10. Appl.. 
13.5,18. 

A SUITABLE iHdroleum dlstlllale is agitated In the 
pi-esence of a catalyst, undesirable mailer Is sc*pa- 
rated, and the pnHluct is ” reiluced.”— A. E. 1). ; 

Hydrocarbons; Process of separatinq from ; 

water. W. A. P»rown, Assignor to F, S. White, | 
Ix)8 Angeles, Cal. U.S. Pat. 1,300,704, 15.7.10. i 
Appl., 12.7.10. I 

A MIXTURE of oil and water Is heated under a i 
pressure ;suf^ent to pi*event foaming, but not | 


sufficient to prevent the lighter hydrocnrlmns from 
vnptirlslng. These otmditlous are maintained until 
the emulsion breaks down, when the water la 
Hc*parate4l. - A. E. I). 

Petroleum oil; Method and apparatus for usinq 
reaqrnts in the re/ininq of . E. H, I/>slle, 

I, os Angeles, Cal.. Assignor lo (leueral B^'troleum 
Coi-iM^rallmi. F.S. Bat. 1,310,184, 15.7.10, Appl., 

25.0. 17. 

The oil is I reap'd in a clos<*d vessi*l, tlt>wn which 
the rengt'iit passt*.s. The* reagi'nl (*o!hH*ls at the 
iMdIom and is rciK*aP‘dly fon*ed Ihrongh Ihe oil, 
which is conDnnously withdrawn at the l<»i) and 
inject t*d a I the lH)Mun!. -A. E. I>. 

Pulrcrnlent fuel; prrdinq di'iicrs for . Molali) 
\erkstads Nya .\kti4dH)Iag. Motala Verkstnd. 
Sweden. Eng. Pal. 118.100. 17.7.18. lAppl. 

ll.7t»0/lS.) lilt. Fonv., ;;i. 12.11. 

('okc <n’en doors and the like. W. 11. \V rigid, Ihin- 
.*<ton-un-Tym‘, and E. Fi'idon, Durham. Eng. Bat. 
i2i).C4r». 7.10.18. (.\ppi. 7:i8;:/io.i 

(las pnaiiaers: Pokinq upparalns for and 

anatoqous purp(tsrs. Wilson. Eng 

Bal. 120.823. 25.7.18. (Appl. 12.1.5.3/18.) * 

das purifiers: (U)nstnieti(oi of qrids for ■ . J. A. 
Speiu-er. Southall. Eng. Pal. 120.SS5. 18.10.18. 
(Appl. 17,015/18.) 

I.iquid fuels; Atoniisinq and raporisinq for 

burninq. J. S. .lolmson. Snu'lhwlek. Eng. Bat, 

120.. 30.8, 0..5.18. (Appl. 7784/18.) 

Pui’l: Arlijleial and methods o/ makinq same. 
.\no‘rk‘an Llnsetal Co.. N4*w York, .Vsslgnee,s of 

J. S<*hniil), Nh-wnrk, N.J., F.S. A. Eng. Bat. 
117,8.34, 17.7.18. (Appl. 11,741/18.) Int. Conv., 
17.7.17. 

See F.S Bats. I,2tl2.2i;7 -8 of 10)8; this J., 1018, 

.)•'() A. 

Produeerqas : Itecorerq of ammonia from , 

A. H. Lymn and N. E. Uamhusli, Inindon. F.S. 
Bal. 1.. 300, 14.3, M.7.10. Ai»pl., 2,3.7.18. 

See Eng. Bat. llO.OtO of 1017; this J., 1018, 882 a. 

Stcam-qeneraiinq plant. I^S. Bat. 1,. 308, 122. See I. 

i'arbon-btaek from natural qas. F.S. Bat. l,Jj07,430. 
Sf r XII I . 

Itntane and propane. F.S. Bat. 1,307, ’*,.53. See XX. 
hiolejines. F.S. Bat. 1..308,S02. See X.\. 
(lasainalqser. F.S. Bal. 1,308,788. See XXIII. 

(ias analysis. F.S. Bal. 1,30!»,881. See X.XIH. 


Ub.-DESTRUCTIVE DISTILLAnON i 
HEATING; UGHTING. 

P/ndomeler. Bloch. See XXIII. 

B.U’ENTS. 

Parbonacams materials; Destructire distillation 

fff to increase the aromatic by-products 

thereof. F. M Berkln, and Nitrogen Bro<lucts 
and Carbide Co., Ltd., Ixmdon. Eng. Bat. 
128, (MM), 28.8.17. (Appl. 12,350/17.) 

Coal Is heated In a vertical retort to a tempera- 
ture wlilcU decreases from the bottom upwards. 

An Inert gas such as producer gas, or strlp|)ed gas 
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Ct. m.-TAB AND TAB.PBODUCTS. 


from the same retort, Is mixed with 2*5—10% of | 
acetylene and paased upwards through the charge 
and withdrawn at Hie top. The conversion of 
acetylene into lK*nzoI la found to be more complete 
than when pure acetylene Is used.— W. F. F. 


Retorts for use in the destructive distillation of 
coal and the like. J. West, Southport, and W. 
Wild, niackiKiol. Eng. Pat. 129,139, 17.7.18. 
(Appl. 11,738/18.) 

(Vml 1h destructively distilled in a horizontal or 
Inclined retort and the charge is f(Hi forward by 
a plunger or plungers. The forward movement of 
the charge is faclllbited by making the retort so 
tliat the sides taper toward the bottom in vertical 
cross-section. The sides are preferably curved and 
(*onvex.— W. P. F. 


Hhalc and the like; Apparatus for distillinu —. 

H. R. Godfrey, Los Angeles, Cal. U.S. Pat 

I, 309, 8tK), 15.7.19. Appl., 6.5.19. 

Two heaters in the form of vertical flues are con- 
nected by an elevator shaft leading from the 
bottom of one to the top of the other; a retort is 
mounted In each of the heaters, and a funnel at 
the top of one heater has a spout discharging into 
one retort, 'lliere are also sjx)iits or slioots leading 
from tli(‘ bottom of this ndort to the bottom of 
the (‘levator shaft, and from the top of the elevator 
shaft to the top of th(‘ second retort, also a dis- 
charge shoot lending outwards from the bottom of 
the ht'cond retort, and a pump connecting the 
bottom of the (‘h'vator shaft to the upjx^r part of 
the first retort.-T. II. It. 


Distilling apparatus. I. Ilecdicnblelkner and P. S. 
Gilchrist, Assignors to Chemical Construction 
Cq., Charlotte, N.C. U.S. Pat. 1,310,078, 15.7.19. 
Appl., 15.2,19. 

A Dis'm.uNG apparatus comprises a lower and an 
upper fuel chamber communicating with one 
another, means to fefHl the material to be treated 
into the ut)r)er fuel chamber and separate vapour 
outlets leading to separate condensers from th(* re- 
spective chamlKus.— A, de W. 


X ray apparatus. W. D. CoWidge, Schenectady, 
N.Y,, Aseignor to General Electric Co. U.S. Pat 
1,310,061, 16.V.19. Appl., 13.4.17. * 

An electron-discharge device comprises a bulb, 
evacuated to a pressure so low that conduction of 
energy may occur in the evacuated space indepen- 
dently of gas ionisation. A cathode and anode are 
mounted In the bulb, with means for heating the 
cathode, and the latter Is surroundeci by a conduc- 
tor for fcKMissiug the cathode discharge ui>on the 
anode, the conductor being located and propor- 
tioned to receive an electron discharge from a 
heatcxl focal spot on the anode.— B. N. 


Arc device; Inclosed . p. K. Devers, jun., 

By nil, Mass., Assignor to General Electric Co. 
U.S. Pat. 1,. 310, 067, 15.7.19. Appl, 6.3.10. 


An electric arc device comprises a sealed container 
containing electrodes of refractory material and a 
quantity of an amalgam of an alkali metal. Means 
are provided distinct from the electrodes for vaiior- 
Ising and Ionising i)art of the amalgam preliminary 
to starring an ni-c b(‘twcen the electrodes.— B. N. 


Arc-lamp electrode. W. K. ]\Iolt, Lakewood, Ohio, 
Assignor to National (Jarbon (” 0 ., Inc. U.S I’at 
1,311, 22.7.19. Appl., 2.10.18. 

An elect I’odo containing carbon and tantalum 

-B. N. 


Electric arc-lamps ; Manufacture of carbons for . 

W. lloape, Ix>ndon, and H. B. Grylls, Weybridge! 
U.S. Pat. 1,302,795, 0.5.19. Appl., 20.3.19. 

Ske Eng. Pat. 120,073 of 1917; this .T., 1919, 455.^. 


Filtering medUnP. TI.S. Pat. 1,30.3,820, Fee. XVII. 


m.-TAR AND TAR PRODUCTS. 

Tars for Diesel engines. Moore. *8cc IIa. 


Mcrcurg vapour [incandescence] lamps. M. J. 

Cornu, Paris. Eng, Pat, 129,022, 25.9.17. (Appl. 

13,807/17.) Int. Conv., 25.9.10. 

IhiE mercury of the cathode cannot be displaced, 
but tbe anode mercury, cooled by a condensation 
chamber, may be slowly displaced by passing 
through a valve intended to damp Its oscillations, 
the pressure inside the lamp being always, even 
In a (‘old state, greater than atmospheric pressure. 
The cathode section Is formed by a tulK\ which Is 
in connection with tbe negative pole of tbe current 
supply and united to a cooling chamber connected 
by a thick-walled bent quartz tube to a condensing 
chamber. A valved tube, forming a part of the 
anode sr'ctlon, is In connection on the one side 
with the condensing chamber and on the other 
side with the i>osltlve pole of the current supply, 
through the medium of a spiral-shaped conductor 
exerting pressure on the valve. The menlscuses of 
mercury may be separated for striking the arc by 
means of a gas heater under the quarts tube, or 
by a (iaplllary tube connected to a pump for Intro- 
ducing nitrogen, argon, etc., at the highest point of 
the quartz tube, or by means of an expansion bulb, 
containing a heated filament and filled with gas, 
connected by a capillary tnbe to the quartz tube. 

N. 


I Benzol recovery. Bcrthelot. ^ee II.a. 


Melting point of asphalts. Proctor. Bee IIa. 


Patents. 

Diphenylamine: Apparatus for the manufacture of 

. A. B. Houlehan, Assignor to B. 1. du Pont 

de Nemours and Co., Wllmlngtou, Del. U.S. Pat 
1,308,356, 1.7.19. Appl., 26.6.17. 

The apparatus comprises an autoclave capable of 
withstanding high pressure, and surmounted by a 
column of considerable length.— Q. F. M. 


Mineral oils. Kng. Pat. 128,326. Bee IIa. 


Liquid fuel Eng. Pat. 129,010. Bee IIa. 


Carbonising pitch. Eng. Pat. 129,091. Bee IIa. 


AmUiesr Bug. f^at. 128,872. See XX. 
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Cl. IV.-COLOUBlKe MATTERS AHD DYES. 


BbhmU; ProoMi and apparatns for rodifying . 

Anon, des EtabUsaements Bgrot, Paris. Eng. 
Pat. 127.853, 81.5.17. (AppJ. 7842/17.) Int. 
Conv., 1.3.17. 

Crude benEOl flows continuously Into the top of the 
lower half of a rectifying column, a, In which the 
“head products,” (.c. products more volatile than 
benzene, are evaporated and pass up the column, 
while benzene and products of higher boiling imlut 
flow downwards and pass out of the lx>ttom of the 


sulphate and Turkey-red oil. The lake obtained 
was washed three or four times by decantation. 

-^O. P. M. 

Eosins and erythrosins; Examination of . T. T. 

Cocking, J. I>. Kettle, and E. J. Chappel. Pharm. 
.T,, 1011), 103, 80 -81. 

Tiik ^HMxvntage of dye add Is deternilntxi by precl- 
pltnilng with siil{)hurlc acid and collecting in a 
Gooch crucible, the fill rale Ixdng reserved for the 
estimation of halogens In inorganic roinblnatlon as 



column into si vessel, in which the liipiiil is 
boiled. The vapour is led back into the lower end of ^ 
the column and provides the heat noc(‘ssary for tlie 
rectification, and the excess of Ibiuld flows Into a 
second column, b, similar to the first, in which the 
benzene fraction Is removed as vapour, while the 
liquid residue passes into a tlilrd column, not ■ 
shown, for separating tlu' toluem* from the solvent ; 
naphtha. ~L. A. C. I 


IV.-COLOURING MATTERS AND DYES. 

rh Nltro-p'ioIuidine lied. II. Slilraishi. Kdgyo- ; 

Kwagaku Zasshl (J. Chem. Ind. Tokyo), 1919, , 

22, 99—112. j 

Toluene was nitrated with three times Its weight i 
of nitric acid (sp. gr. 1-475) at the ordinary tern- j 
perature for 10 hours, and at 00° O. for 7 hours, j 
The product, containing 30% of the p-nitro-com- , 
pound, was reduced with iron and hydrochloric , 
acid and p-toluldlue was isolated and acetylated. : 
The p-acet-tolulde was then converted Into m-nltro- 
p-acet-toinlde by treatment fori hour with a mix- 
ture of nitric and sulphuric acids, and the acetyl 
group removed by hydrolysis with potash. Tim 
rosultlng m-nitro-P’toluldlne was dlazotlse<^ and 
the diazo solution to which sodium acetate had 
been added was poured Into a solution v of 
j3-tuiphthol In sodlnm hydroxide inlxed with barium 


impurities or diluciils, vvlillst the ]>re<‘l]tlUite is 
WMshed with dllut<‘ hydrochloric acid, dried, ami 
weighed. Halogen in orgiufic combi nntloii Is Uion 
detmmdncd i)y fusing 0 5 grm. of the dye acid with 
a large excess of soilium carbouatA.', and estimating 
the sodium halid<^ or mixed halides in the melt hy 
X)recl[filntlng wltli excess of A^/10 silver nilrate. 

- G. F. M. 

Patents. 

miphur dyen; Manufactnra of . H- 1^^- 

Halvorsen and (1 Hdrbye, rhrlsllanla, Norway. 
Eng. Pat. 128,099, 8.10.1S. (Apld. 10,381/18.) 
Gymenr, whlcli is uhlaliied as a l)y product In the 
manufaclun* of collulos<‘ hy liic sulphite process, Is 
coiiverbxl into p^lolulc acid hy oxidation. ”hc 
pdohiic acid is nitrated with u mlxliire of nitric 
ami sulphuric acids, to give mono- or <ll-nitro*p- 
toluic acid. 'J'he nitro acids when fus(?d with 
alkali i)olysijlphid(‘s give sulphide dyestutfs which 
<lye brown shades.- Jv. L. h. 

Hnlphido. dye; Manufaclnra of from filter^ 

cakcH of ffuyfir-juice. .L Nagashima, Tapance, 
Formosa, Assignor to Tainan lik'lto Kabushikl 
Kalsha, Tokyo, .Tapan. TJ.8. Pat. 1,308,662, 
1.7.19. Appl., 9.10.17. 

The “ fllter-cakes of the Juice of sugar canc ” are 
neutralised with acid, the lime present Is dissolved, 
and the product converted Into a sulphide dye by 
means of sulphur and alkali. — L. L. L. 
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m i Cl. V.-FIBBES ; TEXTILES ; CELLULOSE ; PAPEB. 


Uatine and its substitution dcriiatlves; Pt'oduction 

of and intermediate products therefor. H. 

Imrie, I^^rulou. Frouj J. R. 0<*igy, Basle, 
SwIt/A^rlniKl. Eog. Tat. 128,122, 6.12.18. (Appl. 
20,256/18.1 

lSOMTf«)MOA( ETVMMDK niKl Itfl SUbBtltUtioil pFOdUCtS 

may Ik* raodiKK'd by the eondentwitlon of aniline 
or llH rliij? Nubsllfutlon produet.s or N-inonoKub- 
Klitut<‘d i>r()dii((H, with chloral hydrate and 
hydroxy la mine, In dilute mineral acid solution, at 
a Huililhle femiM'ratun*. Isonltrosoacrdaiillide, or 
its derivatives which are susceptible of condensa- 
fion, when hwited with concentrated sulphuric acid, 
jrlve lwitinimld(‘H, whlcli on addition of w^ater are 
hydrolysf'd into isatines and aninionla.— L. L. L. 


iJye-suap. L. Fates, Assignor to Sunbeam 
Fhemical Fo., Fhicago, 111. U.S. Pat. 1,307,113, 
17.6.10. Appl., 20.11.18. 

A nvE soap is prepared by heating a saponified 
solution to ubo\it 200° F. (03° F.), and adding a 
solution of a dye and siiUdionated oil at approxi- 
mately tlie same temi)i‘nitui‘e, agitating the mass, 
and then moulding the product.— L. L. L. 


Sulphur duef<; Process for the production of blue. 

, (J. B, lOlIis, iiondon. From Fhemlcal 

Works, formerly Sandoz, Basle, Switzerland. 
Eng. Pat. 120,182, 11.10.18. (Appl. ItiJOl/lS.) 

Skf F.S. Pat. 1,302,671 of 1010; this J., 1910, .’>30 a. 


Sulphur dyes: Manufacture of . B. F. 

Ilalvv»rsen and F. Ildrbye, Fliristianla. l^S. l‘at. 
1,310,751, 22.7.10. Appl., 23.11.18. 

Sfe Eng. Pat. 128,000 of 1018: prcmllng. 


Dye citm posit ions adapted for domestic use. 
E. F. U. Marks, ivondon. From Sunl>eam 
Fhemlcal Fo., t'ldcngo, 111., F.S.A. Eng. Pat. 
120,417, n.7.18. (Appl. 11,078/18.1 
Skk r.S, Pals. 1,274,046-0 of 1018; this .T., 1018, 
640 A. 


Picric acid. r.S. Pat. 1,.300„320. S<r XXH. 


V.-nBRES i TEXTILES ; CELLULOSE; PAPER. 

Silk; Distiuetion ttf natural from artificial . 

R. Formhals. Fhem.-/ei(., 1010, 43, 386. 

A sMALi. iM)rtl(ai of the samph* is tnaited for a short 
time willi a b w e.c. of eonet'iit rated sulphuric acid, 
tile mixture is diluted witli water, the solution 


Ash ... 

Fat, I («) Ether extract 
wax, ' (ft) Alcohol extract 
and] (c) vSnm of (a) and (b) ... 
resin \ (d) Alcohol ■benxcnc extract 

Methyl value 

piwtin taocordirifr to von Fellcnberj?) ... 

AoeUo acid ^Schorp?cr’rt method) 

Protein. N o 

Furfural 

Psntosan 

Methylpentosan 

Fellulopo containiiiK pentosan 

Pentosan in cellulose 

Cellulose corrected for pentosan 
Lignin (HCl method) 


rendered alkaline with aodinm hydroxide, and 
diazotiaed P'nltraniUne aolution is added. Under 
these conditions, natural silk gives a red solution 
and artificial silk a, yellow solution. The teat may 
lie ai>i)lied to weighted and dyed silks.— W. P. S. 


Woods; Chemical composition of certain species of 

German . F. (4. Schwalbe and E. Becker. 

Z. angew. Fhem.. 1919, 32, 229—231. 

Thk methods previously descrlb^Hl and applieti to- 
the analysis of fiax .'trid liemii sprits (this ,1., 1919, 
407 A and 408 a) have been extended to the examina- 
tion of typical siiccies of German woods. For the 
ileterminatlon of fat and resin it was found that 
extraction with a mixture of alcohol and btmzcm^ 
gave substantially the same results with w’ood as 
the more tedious double extraction with ether 
followed by alcohol. The direct estimation of lignin 
was made with highly conmitratetl hydrochloric 
acid and with gast^ous hydrogen chloride (see 
Konig ami Bicker, this ,T., 1919, 530 a); both treat- 
ments gave e<iuivalent results. The pectin was. 
es(lmat(*d from the methyl alcohol split off by boil- 
ing wltli dilute acid, according to von Fellenb(‘rg,, 
but tile methyl alcohol produml was determined 
by Zeisi‘l’s method. On calculating the furfural 
from tile welglit of pliloroglucidi* it ai)iX‘Hrs that 
tlie precipitate* obtaIiu*d tiy the rapid prx'cipitation 
na*thod of Tollens and Boddeiier (.1. Landw., 1910, 
232) I)as the eomiK)sltioii 0 ,iH 40 j, whert'as that 
formed by Tollens’ original metliod is C HgO^. 
Tin* estimation of methylfurfurul by extracting tlie 
mixed i>hloroglueldes with al(‘ohol is only aptiroxl- 
iiiale ami the results are of doubtful value. The 
IK‘(‘tin estimations are somewdial b'dioiis and the 
values, in the of wwls. so small, that tills 
item might Ik' oinltt<*d in ten'linleal investigations, 
’riie “ acetic acid values ” determined by 
Schorger’s method (tills J.. 1917, 867) afford a useful 
analylical criterion whicli might lie extended by a 
set«irafe estimation of the formic acid. Tlie 
ci'lluloiK* determined by Fross and Bevan’s method 
<'onljiins a iiortioii of the iXi'iitosaiis, as well ns 
liexosans of a similar order of ix'sislance; neither 
file <vllulos(‘. the liexosans, nor llie iMUitosans 
found in this way represent the t<‘elinleal yields, 
owing to the more stwen* hydrolytic a<-lion of tli<^ 
treatment on tlie largi* scale. On the whole, the 
values now re<*orded for German woods conform 
satisfactorily with thost* found by Seliorger for 
American womls. The limits of variation in the 
same si>e<*ies due to age and conditions of growth 
have still to be determined. In eueli of the two 
grout»s the inellioxyl values are practically propor- 
tional to the lignin, but the coniferous woods show 
lower methoxyl and Iiiglier lignin values than the 
deciduous siK‘cies. 


Culcnlufed on dry siihHtanco 
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fiulphite cellulose iraste liquor. K. H. A. 

Melander. Teknlak Tidskr., 391K, Xo. 10—11*. 

Chem, Zentr., 1919, 90, I., S02— S«a. 

The product obtainwl from sulphite waste liquor 
by salting out with sodium chloride differs frtuu 
the llgnln-sulphonic acid obtaiinHl by Klasrm by 
precipitation witli calcium chloride. It yields on 
piirIfi(*ation a inixtim* of high molmilar lignin- 
sulphonic adds, similar in proiHTtics, which t‘ontain 
a proportion of sulphur dioxide l(H>Htdy (‘oinbincil 
in the form of an ester. This mixtim‘ is called 
a-lignin-S-add and Is mostly monotwislc. Finslon 
with alkali under various condlllons yields 
vanillic acid or |n<)t»K*jit<vhuic acid and calcdiol; 
at the same time aotilc acid and small quant itita^ of 
higher fatty acids are pnaluciMl. TIk^ fnn' lignln- 
S-acld is fornie<l by the addition of hydiiK-hloric 
add to the salted-out pivsluct; It is a light brown 
l)owder, easily resinltied, soluble in water and 
alcHdiol but pnvlpltated by ether. Its salts with 
naphthylaudne and toluidine always contain oim‘ 
atom of nitrogen to one of sulphur, but the sulphur 
in the add api^airs to lx* combiiUHl In difl’erent ways, 
tmrtly in Ux)se ami i)artly in tixed conddnatiim. 
The titnition of o-lignin-S-add with indicators is 
very dlflicult on amjunt of its colour, but a ix'sidt 
obtained by measuring the comliictlvity during 
titration showtsi an equivalent weight of 7S2. whih* 
>vS2 was found by measuring the fKitential of the 
soluti<m against a mercurous chloride electrode. 
The results apis'ansl in all (*afx*s to indicate one 
sulphur atom to one ionisable liydrogeii atom, so 
that the acid contains no carlmxylic group. Tin* 
smllum salt Is not appreciably hydrolystsl. M<de- 
cular w’(‘Ight determlnatl(ms in aqm*ous solution 
by the ci'yosi'ojilc method gave valiu's Indwi^en S'22 
and Dili for differeid preparations.- ,1. F. it. 

N/7/.' fibrnin. .Tohuson ami Daschavsky. -c XIX.\. 


the material may 1 k» made into i>iii)er without 
further additions. The fmiH'r pr(Hluct»il, if heat<sl 
for a imHlerate lime at nuxleniiely high tempera- 
tures. c.//.. ioix*s Its water-absorbing pro- 

)x*rtieN and lM‘comes water ivsisting, w’ithout the 
addition of glue uv other sizing agents. L. L. L. 

Fihnnfs fnnn Uintd auil ufhrr KpiWCvtlulosio 

Sitbstativrs: \f(iunfartuir of . J. C. Vail 

Wesstun. HbMmiendaal. Holland. Kng. Tat. 
122 .S12, LN.ti.lS. (Appl. 10.CiS1/1S.) int. (Xmv., 
29.1. IS. Addition to 117.9St>, 2;M2.15 (this J . 
1919, m \). 

Matkuiai, other than woiMbwaste or sawdust, etm- 
tjiinlng livnocol 111 lose, (.»/., straw, i-haff, (‘tc., is 
subjis'ted to a medianical proei*ss for s4‘)iarating It 
into ilbri*s while in a moist (‘omlltiou, the ojieration 
lH‘ing (Nuitlnm^d until tin* greater part of the 
moi.sture has Ikm^ii evaporatt‘d. The material Is 
luoi.stemMl with m rjt)% of water, calculatiHl on 
the dry materia!, and treated for conversion Into 
tibrous pulp at 70'' 100'^ (\. the transformation 
lK‘Ing .so conducted that the material retains the 
ne<*(*ssary moisture for eonvtu'sion into tibrous pulp; 
the prmlm tlon of a tluid pulpy condition or w*para- 
tlon of visible watiT In the mass an* avoldtsl. The 
tibrous pulp contains a maximum of about 40% of 
moist un*. and Is snitable for pa|M‘r or paste-lKiard 
manufactiin* and ready for the vat of the pniHU* 
machine. - L. I>. L. 

Fills: Frovess o/ niinnifart uritu/ 11, F. Ferry, 
T'piK'r .Montclair, X..I., Assignor to Tin* Farrett 
(’o. r.S. Fat. I,:{07.7o0. 2l.t;.19. A)»pl.. 9.10.17. 
Moi.st sheets of pajKT tnaklug mat(‘rlal, (‘imtalning 
fusible waien»rooting (om|M>sltlon In comminuted 
form, an* passed througli a h(‘ati'd gasesms drying 
medium. 1,. L. I>. 


Alkali-mirduHi fusion. Mahood and Fabh*. Nec 
XX. 


Fatk.nts. 

Wushimj (li/rnt [rspcHdllf/ for uotol \. Fennert, 
t^'qienlck. Ger. Fat. .Ml, .''>42. 5.1.1, I. 
r.sK Is made of decomposition products of albumin, 
such as protalbinic and lysalbinic a<*ld.s, for wash- 
ing iairpos('s, either a lorn* or in combination with 
other suitable agents. 77i(‘ application Is particu- 
larly benetlcial for wa.shing wm>l fibre, tin* lat1<*r 
iH'coining soft and lustrous.— L. L. I.. 

Fubric for oircyaft ov otlur iisis. 11. Dreyfus, 
London, Assignee of II. I>. Dry vers, Ghnri*nton, 
Frantv. Eng. Fat. 12S,274, 10.7.17. (Ajipl. 

9tHi3/17.) Int. Gonv., .‘I.S.IO, 

A SOLUTION of cellulose? act'tate in tetraclilonx'thnue 
or acetone is applied to a metallic fabric. The 

fabric may be of aluminium, stwl, or other metal, 

preferably of large incHh .so as not to spoil the 
transpaixmcy. Tetracliloro<?thane apijcars to lx? the 
moat suitable solvent, for l(*avlug a transparent 
sheet after evapf)rnt1on. The fabrics, thus fire- 
pared, withstand W'eather and the attack of the 
physical and chemical agents to which aerofdanes 
etc. may be exposeiL— L, L. L. 

Paper yam and paper te,rtiles: Improriny the 
irater’rcsiHtinf/ properties of . O. Ruff, Bres- 

lau. (Jer. Pat. 311,772, 2S.3.1S. 

When finely divided and bleached <*ellulo8e is kept 
under water for some time, a mucilaginous sub- 
stance is produced by fermentation or putrefaction, 
and under certain conditions in such quantities that 


Fireproof [allulose ar(tate\ eomposition . E. G. 
Fohinson, .Monb’lalr, N..1., Assignor to E. I. du 
Font de Neiiumrs ami Co., Wilmington, Del. U.S. 
Fat. i,:;io,sn. 22.7.19. Api»i., 2r>.2.is. 

'I'liK material is eomposisl of eellnlosi* a(i*tatt* and 
.•imnionium magnesium pliospiiaU*.-- F. M. V. 


(UUulosv Hidviui. (;. Mersereau, Assignor to 
(‘hemieal DeveloimK*ul Co., New York. U.S. Pat. 
1 , 30 s, s.7.19. Appl., 10.9.1.3. Uenewe<l 2.3. IS. 
A cKi.i.rt.oHK sol vein eoiilaliiing an alcohol, a 
<H‘lhilo.-^c eKt(*r, Slid a mixture of ehlorohydro- 
l arboiis.— G. F. M. 


Sulphite eelluhtse iraste Vniuors; Separation of 

onjanle and imnyanie substanei's from . 

R. W. Stn*hU‘iiert, Gothenburg, Sweden. Oer. 
Fat. ;nO,S19, 2<;.I is. lut. (’onv., .3.2.17. 

Tiik waste liquor Is deeompoM4‘d by heating under 
high ju'e.sHure, tlu* f«*<‘ and eomhined snlphiirous 
acid Ix'Ing c<mvcrtcd Into sulphuric acid. The 
yield of prcrli)ltat(‘d llgnin-snbNtanc<*s is lncix*a8ed 
if tlic lyc, Ix'forc tx'ing subjected to the dceorafKiil- 
Ijiui pr<K*esH, is partially cva|M>rated, with separa- 
tion of calcium sulphate and acid sulphite and 
llb(‘ratlon of sulphur dloxi<lc. 'J'hc cvafioration ts 
lx*st carried out by utilising the heat evolved during 
the (Im»rn|K)sitlon of a pi*<*vlous charge.— L. L. L. 


Coated fabrics; Methods of producing . 

E. C. R. Marks, l>ondon. From E. I. du Pont 
de Nemours and Co., Wilmington, Del., ti.S.A. 
Eng. Pat. 120,750, 21.1.18. (Appl. 1188/18.) 

See U.8. Pat. 1,257,005 of 1918; this J., 198, 815 a. 
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lOofdboard] vessels; Process for treating •porous 

, 0. H. Hadflcid, Mitcham, and A. H. Baw- 

tree, Sutton. U.H. Pat. l.:)0ti,37n, 10.«.19, Appl., 

16.10.18. 

Hu Rn^r. Pat. lliO.llO of 1017; tJiis J., 1919, 8a. j 

I 

Hulphur (lyf'fi. Pat. 12S,(Mtl». Hee IV. i 

Jiecarr.rhU} nUali asnl in pulp (JiycHtion. V.H. ■ 
PHt, p.'iOSJS.}, *sVr VI f. 


Walcrproo/lnp compOHitiouM. U.S. Pat. 1, .310,158. 
Hee Xm. 


Owalic acid. U.S. Pat. 1,310,71.3. Hcc XX. 


V1.~BLEACH1NG j DYEING; PRINTING; 
HNISmNG. 

Wool; Application of the hinrrt rcaclum to — . 

M, B(‘Ck<‘. FiirlK'r-ZclI.. 1910, 30, 101—101, IKi 
no, and 12S IIIO. 

Thk author iiiwn an account of furlher (‘Xperl- 
menu upon the Hlr(‘nj>:th of woollen materials 
l)ofor(* and after certain tnadinenU and Ihe oxami- : 
nation of the tnaitfal W(K)I with the stannous 
chloride reaction and of the amount of wool Huh- , 
stance passing? Into solution estimated by the biuret ' 
reaction (see this J., 1912, 380). E(iulvalent solu- 
tions of caustic soda or iK)taHh give i)ractically the 
same results, both as regards the quantity of wool 
substance passlnj' Into solution and the strength 
and elongation of the treated material. Tests with : 
sulphuric acid, from 0 to 10% on the weight of ; 
tile woollen yarn, show that 2% has least j 
action both In tiie amount of wool passing Into > 
solution and the effect on elongation; 4% of acid | 
has practically the same action as water aloiu^. 
Woollen yarn that has been chromed with 2%, 
potassium bichromate and 3% lactic add followed 
by treatment with sulphuric acid Is l(‘ss soluble In 
water than uncliromed wool; Its elongation Is prac- ' 
tlcally unaltered, but its bn'aking .si rain is rediiml ; ' 
warm and boiling sodium carbonate solutions have 
less effect on Ihe chromed than upon unchronu'd ; 
wx)ol. To test Ihe dyeing proiw'rty of wool, worst'd | 
yarn was treated with 0, 2, 4, 0, 8, and 10% sul- ' 
phiirlc acid, and Ihe .samples were then dyed in 
dllYen'nt baths to the same lone with Pateiil Blue A, 
the dyed samples neutrall.sed with cold W'cak 
.sodium bicarbonate sidullon. and Ihe colour then 
tested for fastness to boiling water, warm and 
boiling soap solution, and soda solutions. The 
colour was fastest on Ihe yarn which had been 
treated with (»% or 4% acid; that treated with 
8% and 10% le.ss fast than that treated with 0%, 
or 2% acid. Towards the soda bath the neutral 
dyed material was llu' fastest and bled le.ss Into 
white wool than the acid-treated material. Caustic 
soda solutions do not show strong hydrolytic action 
on wool compared with sulphuric acid, but act 
mainly ns suUdiur-abstracIlng agents. The author 
concludes from the n'sults of hi.s ex|)erlment8 that 
the brown colour obtaliual by the stannou.s chloride 
reaction (loc. cif.) only indicates partial destruc- 
tion of tlie wool substance. The biuret reaction . 
indicates qnaulltatlveiy the amount of wool sub- ! 
stance passing into solution after trt'atment of 
wool with water, acids, alkalis, soap solutions, etc. 
With Increasing loss of wool substance there Is a 
reduction of breaking strain and elongation. The 
biuret method can be very easily adapted to control 
purposes in conjunction with mechanical breaking 
strain and elongation tegts. For purposes of com- 


parison the chemical test is the more reliable, as 
it is not affected by milling or felting and binding 
agents as Is the case with the mechanical tests^ 
Sulphuric acid acts chiefly hydrolytically upon 
wool; the decomposition products are of a basic 
nature and pass Into solution, and the remaining 
product of acid nature Is relatively more soluble 
in alkalis. Higher temperature, increased dura- 
tion of acllon, and increased eoiiceiitralion of the 
add hath liicreast^ the hydrolytic decomi)osltioii. 
Contrary to the general view, that the dyeing of 
wool in presence of Glauber’s salt and sulphuric 
add is the most advantageous, the strength and 
elasticity by this method are* endangered, whereas 
a belter handle is obtained by treatment with 
water, .so.ip, alkali carbonates, or caustic alkalis. 
Afl(‘r treatment of wool with sulphuric add the 
handle is improved by a subsequent treatment with 
alkali.s, but by treatment of wool with alkalis— 
within certain limits— no felting of the structure 
lakes i)lac(' and a far better handle is obtained 
by .sub.sequent add treatment.— I j. L. H. 

CJottonvool: Behaviour of towards aluminium 

acetate. G. Durst. Chem.-Zolt., 1919, 43, 374— 
375. 

Bleachki) cottonwool, when immersed In aluminium 
acetate solution for 24 hrs.. ah.sorbs about 0-9 grm. 
of alumina per kilo, of cotton; one-half of this 
amount of alumina la lixed on the eolton. The 
tlxation of the alumina la Influenced by many 
factors, viz., conciuflration of the solution, pro- 
tiortion of solution to cotton, lemi)eratur(‘, time of 
Immersion, previous treatimmt of the eolton, etc. 

-W. P. S. 


Btarch substitutes [for finishing te.rtilcs]. A. 

Winter. Fiiri>er-Zdt., 1919, 30, 104-105. 

Gi.i;e alone or along witli oilier lilling agents la 
employed. Dark glue may be made suitable for 
many puriK)SA‘s by sw(dllng In cold water and 
(‘-\trn*ling sevenH times with cold wat('r; the dark 
colour is generally removed, making tlie glue sult- 
jible for Ihil.shlng without fear of dark lines or 
paldii'.s. q’he' w.a.slied glue Is dissolved and applied 
hot. A high-grade glue sliould glv(i a good jelly 
in 1.50 limes lt.s weight of water. Trlsli moss alone 
or with ghu‘ may be used for finishing fine wool, 
silk, or eamhric goods. For the finishing of cur- 
tains and cmhroldery, mucilages from various seeds, 
surh as llcjisetMl, fleawort, canary s«‘ed, etc., D)ay 
b(* u.sed alone or in eonjuncllon wilh glue and Irish 
moss. The ahove-inentiomd finisliing agents are 
frequently adulterated witli calcium sulphate. 

-D. T.. B. 


Patents. 

Bleaching textile matenals; Apparatus for . 

R. Moiir, Elbergen, Holland. Ger. Pat. 311,640, 

14.9.10. 

Textile materials, ollher raw material, yarn, or 
piece goods, may be blenched without boiling, with 
the aid of oxygen, loss of "oxygen being avoided 
by collecting and again passing the liberated oxygen 
through the hleaching liquor. The bath liquor is 
run into a siituration vessel, trt'ated under pressure 
with the separated oxygen, and then again used 
for bleaching purposes. Bleaching is effected 
under pressure, whereby the bleaching effect Is 
considerably enhanced. If necessary the material 
may be treated In a number of baths, e.g,, the goods 
may he “chemicked,” soured, treated with oxygen, 
and then soaped. The temperature for treatment 
need not exceed 80® 0. Unen, tot example, after 
a boU with 2% soda and then passing through the 
above treatment, gives a i white. The handling 
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In the process is very mild, and the process Is 
consequently particularly adaptinl to the treatment 
of laces, embroidery, etc.—L. L, L. 


Mordanting by mcann of calvium antimouy tartrate, 
S. M. Hermann, New York. U.S. Pat. 1,307 Hr»0 
24.6.19. Appl., 30.4.17. ’ ’ 

Calcium autimon}' acid tartrate is produced by 
boiling fused calcium chloride with exc<\ss of tar- 
taric acid, most, of the hydrochlf)rl(‘ add formed 
being eliminated by boiling and any nmialning 
hydrochloric acid being ntMitralised by addition of 
sodium bicarbonate. The product Is puritled, and 
then boiled with antimony oxide until te.st samples 
show a 50% eontent of antimony oxide.- 1.. L. Ir. 

Fahriv-t renting mnthinr. H. M. l)iidl,>v, IMiila- 
delphia, Pa. I^.S. Pat. 10.0.19. Appl.. 

5.0.18. 

The maclilne comprLses a rt'volving fomniliioiis 
re<‘l providtMl with a dt'vict' for closing a portion 
of the oiMUilngs so that sP'.-nn introduced into tlie 
reel will pass through tht* Inluic wound thereon. 
A forainiiioiis cover Is provldisl wlilch naiy he 
pressed on the fabric roll to maintain It in jio.siiion. 

U. I,. L. 


Coaling \rith )n(tal of lave and other similar goods 
and U'orrn or other fahries. P. A. HoU.mikI, 
Southend on Si'M. ir.S. I’at. 1..‘IOthO:i2, t<.7Jy. 
Appl., 18.4.14. l{(‘ncwc(I 25., ‘MO. 

See Eng. Pat. 9780 of 191.4; this J., 1011, 042. 


VII.~ACIDS; ALKALIS; SALTS; NON- 
METALUC ELEMENTS. 

Nitrous acid; Infiuenee of jtuoridcs on the (t.ridi- 
inclrlu deiennination of - . I. Ih'llu('cl. tJazz. 

Chiin. Ital., 1919, 49, I.' 209 210. 

In determining nit ions add by Lunge’s inetbod of 
oxidation \vitli potassium ]n'rm,*ingaimte in add 
solution, tile results are inaeeurat<* in the jiresimei' 
of any notabh* proportion of lluorlde.s. ’PliKs Is dm* 
to tlie .same eaiisi* as tlie aiuimalv dl.scovensl by 
Mflller and Koppe (this J.. 1910, ll'55) In (he oxidi- 
metrlc determination of manganous manganese by 
Volbard’.s metlHsl, in the ;)n‘senee of lluorldes. In 
the flbfwmce of fluorlde.s iiermangnivife yields its 
oxygen in accordance with the seht*me— 

Mn O, 2MnO,4- 30, 

whilst when fluorides are pre.s(‘nt the de<:*omi>osl- 
tlon follows the (*onrAse Mn/l, — >-Mn.20a + 40. In the 
CJise of nltrou.s add this may be obviated by com- 
bining an iodometrlc with the oxidlnidric method. 
An excess of standard permanganate solution is 
added to the nitrons add solution in presence of 
sulphuric add, then, after 2 mins., alkali Iodide 
is added, and the lilxirated Iodine is titrated with 
standard thiosulphate solution. A blank ilet.ermina- 
tlon is made by adding alkali Iodide to the same 
quantity of potassium [lermanganate solution ns 
was used to oxidise the rtltroiis add and titrating 
the liberated lodim; as before.- (+ A M. 


Arsenious acid and arsenic acid; Electrolytic reduc- 
tion of to arsenic hydride by means of 

different metallic cathodes. L. Ramberg. 
Lund’s Universltets Arsskrlft., 1918, 14, L21J, 
1-47. Cbem. Zentr., 1919, 90 , I., 905-906, 

It is shown that the migration of tlie arsenate ions 
In the anode chamber causes a greater error in 
the reduction of arsenic acid than does diffusion 
through the diaphragm, and that the complete 


reduction of arsenic acid is possible only by the 
u^se of cathodes which effc^ct the reduction raiddly 
The elficlcncy of mercury, c-opix^r, silver, lead, Iron' 
Jin, ctidmlum. nickel, and platinum us cathodes 
Is discussed; these fall Into dlClerewt order as 
ri'garda their reduction of arsenious and arsenic 
acids, and (htdr n'ducing powers are not in the 
j saint* order as their supt‘rtensious (overvoltage). A 
j mercury cathode and CHTtaln amalgamaltHi callK^es 
! arsenic acid (piantltatlvely, but not arsenious 

; acid; the reduction of Mu* latter apiK'urs to pro- 
I cml, In part, to nrstuilc Itself which combines wltli 
1 the metallic mercury and this comiHuind Is very 
I slowly convi'itiMl Into iirs(‘nlc hydilde.- -W. P. S. 
i 

I Fleet rolyt to eaustie suda-ehtorinr cells. K. llorlue 
[ (’hem. ami Mt't. lOng., lilio, 21, (>9 -72. 

*lirE patent slhiallon, uh regards the electrolysis of 
, sodium chloride, l.s brlelly reviewed, and (he tyiH‘S 
I of eell emplojvd In tlie diaphragm, mvivmy, Ik* 11, 
and Imst'd t‘l«‘ctn)ly(e proLH'.s.si's an* descrllKMl. NoL- 
I withstanding lli<‘ practical dllliciiK l(*s attending tlu* 

I use of diaphragms, eells of (lie diaphragm typo are 
the most satisfactory on (lie market at prt‘s(‘nt. 
Tin* iKivantagc's of (ii(> mercury cell clllclency ami 
! purity of products arc largely olLst't liy the high 
j initial (*ost and large lloor sjiacc rcqniri’d and by 
I the dimculty of purifying tin* mcjciiry. a’he high 
j fixed cliarges of lids proc(‘ss can he eomiK‘nsat(aI 
. only by low eiimgy cosl.s, c.//, abundant water 
I power, ('eli.s of tin* ixdl type*, altliongli reliable In 
j ojM'ration, nxpiiiv a large lloor sj>ac(* ami have a 
I low em‘rgy I'llicicm-y ; but lids is count (‘ibalancvd 
. by low eapitai iii\ (*,sl mi'nl , njilvia'j), and al((*ndan<.'<^ 

I <-harges; (lie iio.-'sibilily of Increasing tin* energy 
eilicicncy by ilccrcasiiig (In* operating voltage oflWs 
a promising lield for Invest Igatimi. in the fiiw^l 
i‘Ic<-lroIyt(‘ process tin* coiuvnl ration of eaustie 
I so<la prodmvd is .ilioul 91%, \vli(*ivaM tliat of 
! clilorinc is only about 19%; (lie eiu'rgy ellleleney 
Is also very low. In tin* idcel rolysls of sodium 
: chloride g<*ncrally, the iimpen* lioijr <'lIlcl(*ncleH 
I obtained in practlc<* vary bi'twecn and 98% and 
; tin* cm‘rgy cin"icnci(‘M lM‘lw(‘cn .‘{(I ami 75%. A (‘burt 
of coordinated curves is given to facilitate eorre- 
^ latlon ot (lie various factors bt'aiing on the cost of 
I lU’oduct ion. W. E. E. P. 


Votassium ehtoridi ]n>in the. tnolher liquor in the 
tnanu fact are o/ sra salt. .Nlsliliinira. Kogyd- 
Kwagaku Zasslil (.1. (‘hem. Ind., Tokyo), 1919, 
22. 2;55 ‘287. (See also this .1., 1917, 1046.) 

In the ease of Idttern rich in magnesium HuJ[)hate 
the separation of iiotasslnm .salt as carnallili* Is 
very incomplele, a eonslderahli* jiroportlon sepurut- 
ing as doiibb* sulpliate both in flic boiling and cool- 
ing process. This dltllcully Is avoldtal by aildlug 
to bittern tlie mother Ibjuor of ea run Hite, whereby 
sodium cblorlde s(‘i>a rales lirst, and on Kbindlng 
for a w’(*ek or two in (*oId w<‘alli(‘r, magn(*slijni 
sulphate gradually s(*j)nrat(‘s until eventually the 
ratio MgSO^ : Mg(^l, falls k*Iow 011, at which 
point the liquor f*an Im* tn*atc<l for ns ovcrv of eiir- 
nalllte. -(J. F. M. 


Ammonium sulphate; Works experience in the 

manufacture of . A. Kriimer. .1. (lasbeleucht., 

3919 , 62 , 341 - 315 . 

A CRITICISM of a paper by Wolff (this J., 1919, 
103 a). Internal load lining of the blow-over pipe 
Is unsuitable on account or the contract Ion of the 
lead gradually closing the plfie. In the author's 
experience the lead lining of the saturator and the 
stoneware lining of the pipe leading from the satu- 
rator proved very durable. A salt pan of Improved 
type Is recommended. This consists of a lead-lined 
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pan, designed to tilt and rotate on Ita base, so that 
It can serve several hydro-ex tractors. Sluice- 
valves, which are an Important Item In repairs, 
are unnecessary. The liquor overflow, situated on 
the opt) 08 lte side of the pan to the salt outlet, can 
be regulated to any height, and the Inclination of 
the pan arranged to fi^ed salt of almost constant 
comf)osltlon into the hydro-extractor in quantities 
so regulated ns to avoid damage to the drum or 
axle through coticusslon. The malnteiiaiuxj cost 
of this tyjK* of pan is v(‘ry low, and no res(‘rv<! 
unit Is required.— H. S. A. 


Ammonium salts; Simple method for the produc- 
tion of from ffds liquor in small gas vorks. 

Frlew? and M. Ilelneken. J. (iasbeleucht., lOlt), 
62, 328-329. 

A CRITICISM of the process devised bv Ileineken 
(this .T., 1919, 2r)l A), folk)W(‘d by a reply by 
Helneken.—.T. S. (i. T. 


Alkali eganUle; Sgnthesis of from nitrogen. 

R. Ilara and R. Hayashl. Kdgyd-Kwagaku 
Zasshl (J. (^hem. Ind, Tokyo), 1919, 22, 175—201. 
lx the synthesis of s(KlIum cyanide from nitrogen, 
sodium carlxmate, and cart>on, with iron as cata- 
lyst (see lUicher, this ,1., 1917, 451), 80% of the 
carbonate was conv(*rt<vl into cyanide In 90 mins, 
in a vertical electric tulK‘ furnace at a temiH‘ralure 
<'f 950° ('., the r)roportions of soda, iron, and <arbon 
iHdng 1:1: 0 7. Traces of chlorine, sulphate, and 
the Impurities contained in ordinarv iron did not 
materially IriMiuuice the result, but slilca diminished 
the yield.— (}. F. M. 

Sodium bisulphite crgstals S()^:Ml J>). AV. 
Schiller ami A. Willn'Iin. Z. ang(‘w. (’ifeiii., 1919, 
32, 19S-199. 

At low winter temperatures sodium bisulphite i.s 
deiK)8lted from aqueous solution in large, trans- 
parent, apiianuitly rhombic crystals containing 
3 mols. IIA). Tliey are only stabl(‘ In the motli(*r 
liquor, and when exposed to the air rapidly lose 
water and disintegrate, leaving a residue of anliy- 
drous sodium bisulphlto containing tract^s of sul- 
phate and pyrosulphlte.— G. F. M. 


Calcium chloride used in automohilc “ anti-freeze " 

solutions; (Unrosion tests tm couniiercial . 

V. Rudnlck. ,T. Tnd. Eng. Chem., 1919, 11, 
008 -toO. 

(^.\LciUM chloride solution Is (pille unsuitable for 
ust; in ant i- freezing s()lutlons In the cooling systems 
of motor vehicles in which alninlnlum or copp<*r, 
or lK)th, are In electrical conta<*t with iron or steel! 
Rapid corrosion, particularly of the aluminium 
parts, takes place. -AV. 1’. 8. 


Aluminium sulphate: Acidimetrie analysis of the 

liquids obtained in the manufacture of . T. 

Relluccl and F. Lucehesl. Gazz. Chlm. Ttal, 1919 
49, I., 21(1-241. 

Two equal siiniples of the lilten'd liquid, e.g., from 
the reaction apparatus, evaiwrators, etc,, are diluted, 
and to (‘ach of them are added 2 (‘.c. of A710 sul- 
phuric acid, 3 drops of 002% methyl orange solu- 
tion, and 5 drops of 1% phenolphthalelii solution. 
One of the samples is then titrated with N/l sotiium 
hydroxide solution until an orange coloration is 
obtainetl. The number of c.c. required To the 
same liquid is added 5 c.c. of a saturated solution 
of barium chloride, the volume made up to 
200—500 C.C., and the titration with alkali coutlnu^ 
gradually and with constant agitation until the 


pink coloration of phenolphthalein persists for some 
minutes. The number of c.c. = 6. The other sample 
of liquid is treated with 5 c.c. of the barium chloride 
solution and diluted as bbfore, and a volume of 
sodium hydroxide solution 1 to 2 c.c, less than b, 
is rapidly added. The liquid is boiled for about 
5 mins., cooled, and the titration completed, with 
agitation, until a permanent pink coloration is 
obtained. The free sulphuric acid in the liquid 
is equivalent to a-2c.c. ; the combined aluminium 
oxide to c-a; and the free alumina to 2- a c.c. 
If a =2 c.c. the liquid contiiiiied normal aluminium 
sulphate. The principal Impurity in such liquids is 
iron. This may he rapidly determined by titration 
with A/S iH'rmanganate solution before and after 
reduction of the iron In the usual way. The numljer 
of c.c. consumed by the Iron In the ferrous condl- 
lion Is imiltlplled by 04, and that required by the 
f(*rric Iron by 0-(> to obtain the oorresijonding quan- 
titl(‘s of A/1 so<liiim hydroxide solution. The sum 
of these is deducted from the number of c.c. of 
AVI alkali us(‘d in tlie acldlmetrlc determination 
of ahimlna (c-a), to obtain the correction to be 
applied for the iron sulphate.- 0. A. AI. 


y\hite arsenic; Direct production of . 0, 

Doremus. Trans. Amer. Electrochern. Soc., lOlo! 
279-281. 

Ahse.vo-I'vhitkh of tlie (‘omi)ositlon, AsSFe 4710% 
and FeS, 9()7%,, was roasted In tin internally 
heated rotary kiln 20 ft. long and 4 ft. in diameter. 
The kiln was heated by a series of gas-air flanu's 
playing direct on to th(‘ charge, and the exhaust 
gases, above the vaporising temperature of “ white 
arsenic,” passed to a Gotlrell preoii)itator capable 
of dealing with 4000 cub. ft. ]K'r mlnutt'. Collected 
white arsenic, after shaking from the pliH*s and 
chains, fell into a trough from which it was (x>n- 
veyed to storage bins by a screw conveyor. A 
concent raU^ was found preferable to (he hand- 
picked ore, and a ” Buchnrt table” was Installed. 
The product collected by the jn-c'clpltator oontaiiuvl 
98% or more As,0^.— C. A. K. 

nine John ” and other forms of fluorilc. R. 
lilount and J. H. Sequelra. (’liem. Soc. Trans., 
1919, 115, 705-709. 

Axai-vsks of the blue and wliit(‘ portions of ” Glue 
.lolin” failed to show any niah'rial dilTerence in 
composition, and metals such as niangaiwvse wliicli 
have i)een regarded as tlie cause of tlie colour are 
practically absent. Traces of organic matter were 
hmnd, hut after extraction with chloroform and 
toIu(‘ne the n^sldiie remained as blue as iR'fore. 
On heating, liowever, the “ Eliie .John ” decr(*pi- 
tates and losos its colour. FOxiK)suie to radium 
produced a blue colour in white fluorspar and a 
darker blue in ” Rlue John.” X-rays alsft caused 
a temporary colour devidopment in fluorspar. 

-G. F. M. 


Atkali-sairdust fusion. AJahood and Cable. See 


Cerium etc. Brinton and James. See XXIII. 
Patents. 

Sulphuric acid and other acids; Apparatus for the 

concentration of . G. K. Davis, I^ndon. 

Eng. Pat. 128,396, 19.6.18. (Appl. 10,127/18.) 

Hot gases from a furnace burning coke or other 
suitable fuel are passed into a combustion cham- 
ber, and thence, In regulated quantity, into a series 
of concentration cdSiambers where they meet with 
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sulphuric acW tlirown up in a tine dense spray hy 
a suitable fanner. The weak acid, which is pix'- 
heated In a heat-lnt^xchanKcr and an economiser 
by the gases and hot contvntrab‘d acid leaving the 
chambers, i)n.sses througii the cliHinbt‘rs in tlic opi)f>- 
«i(e direction to tlie hot gasc*s. The plant is so 
arrange<l and the oiH'ratlon so e«)ndncte<l I hut no 
saturated gases (vnne Info conlaet witli weak acid. 
The shape and dimensions of the eoiuvnfraf loii 
ehaml)er8 are made to conform to the bo<iv of spray 
produml in order to eliminate “ dead ” spac<‘s. 

— S. S, A. 

Sulphuric acid: Coucrniration of . F. Perrin, 

Volvic, France. F.S. Pat. 22 i lit' 

Appl., 7.2.10. 

The apparatus, which is made of Volvic stone or 
like material, comprises a “regenerator” ^.ith 
aiipc‘riK)sed shallow troughs containing acid to le 
concentrate<l, arranged ahovt* a “ s;ituralor ” 
W’hi<*h receive.s the acid from the regcuierator. 
'Phe s;itnrator is provided witli imrtitions to form 
a central flue and two longltiKllnal side flin s. which 
an^ provided with battle plat(‘s dipping Into the acid 
on the door of the sat urator, so as t<» eaus<* the hot 
gases to Ix^ forceil utider the pnrtllbnis from the 
centra^ due into the side dues, t lienee hack into 
the central One, and then hack again Into the sid(‘ 
dues. From the saturator the hot gas{‘s pass to 
the regenerator, the lower si<les of tin* troughs In 
which are provided witli giooved projections. 

— S. S. A. 


Vondciiscr [for nitric acid A. Ilougli, 

Dragon, Quebec. U.8. Put. 1.21U,81)o, 21.1.'.H. 

Appl., Ia^.T.KI. 

'PuE apparatus Is similar in form to that leseiiiicd 
in Fug. Pat. 101,307 of 1010 (this .1., 1010, DOS), 
but the condenscT units consist of straight tulics, 
closed at the lower end and with lips at their ui»)>ci' 
ends; glass IuIh's conmvted with Inlet, and mtlet 
lM‘aders by dexible tubing ,arc arrang<*d witluu tli(‘ 
eoiuleiiser tulx^s, e.xlending from a short distance 
above the lK)ttom to abov<* the lip at the uf>iM*r 
oiul. 


Ammonia; [Catalytic] proersn of thtidalUm of 
— — to nitric acid. Caialy.^vr. A, Ilenwood, 
(\vnwyd. Pa. F.S. Pals, im l,;i00,t>22 .and 
(U) 1,300,02,3, 1.3.7.10. Appl.. 11.7.17 and 25.(;.1S. 

(a) A MIXTURE containing animonia and oxygim is 
passed over a heated catalyst, and the partial 
pres.snre of the o.xygen Is lo'pt at not h'ss tli.aii 
double that of the ammonia gas. (hi The* eataly.st 
is in the form of a jiorons dl.aphragm of practically 
continuous surface, and so thin th.at praetleally the 
whole of the material is active.-- II. M. V. 

Acetic acid; Manufacture itf from acetalde- 

hyde. n. Dreyfus, Basle, Switzerland. T^aS. l»at. 
1,308,173, 1.7.19. Appl., 10.1.18. 

Acetic acid is prepared by passing a gas containing 
fi’ce oxygen, at atmospheric pressure, through 
liquid acetaldehyde maintained at 0®— 10° C. and 
vigorously agitated to effwt intimate contact with 
the gas. 

yitre cake; Utilisation of . J. S. Morgan, 

Freshfield. Eng. Pat. 128,302, 27.7.17. fAppl. 
10,803/17.) 

Nitee cake Is thrown on to the surface of molten 
or partially solidified basic slag in a closed cham- 
ber. At the temperature of the crust of the slag j 
(500®— ^TOO® 0.) oiddes of nttrogeh and most of the | 
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I free sulphuric acid ai'e driven off and may be iv- 
I aivered. The residual sulphate Is then mixtHl with 
J the molten slag, by which a temperature of about 
i 1300° C. is attained. The remaining sulphuric aeiil 
1 Is thus driven off, ehictiy as sulphur dioxide, 8(xllnm 
silicate Indiig fonmnl. The gam‘8 evolved at this 
; stage an‘ drawn off and utlllseil In a sulpliuric 
; acid ehamher or eontaet plant.— S. S, A. 


Ammonia; (UniMt ruction of pressure furnaces par- 

ticularly far use in the synthesis of E. B. 

Ma xted and 'V. A. Smith, Walsall. Eng. Pat. 
128,02.3, 11.8.17. (Appl. 11,04.3/17.) 

A ruEssuHK fiuiwKV lined with non -cxind noting 
material eomiulses a main redaction elmml)er and a 
I s<‘parate cnmhustiou ehambm’, Inside or surround- 
j ing the reaetiem ehamlK*r, which is heated by in- 
! ternal <‘ombuHtion to a tcMiquualniv sutllclently high 
j to ensuH' eompl('te eomlaistion and la op 4 *rated at 
; a pressure^ about (‘qnal to that in the ix^netioii 
j ebamlKM*, by im ans of ji valve aniomat lenlly regn- 
j kited by the pressure of the naietbm gasi's. The 
! product N of eomlaistion are exhausted through a 
I <*oll and th(‘ reaction ga.ses are heated by contact 
i with tlie combustion chamber and the coli. In the 
j synthesis of ammonia hy the Interaction of nitro- 
j gen and hydrog(‘n in th(‘ presmuv of a catalyst, a 
j portion of tlR‘ high-pr(‘ssnr<* Jiltrogen-hydrogen 
ml.xtiire Is .‘idmiltcd along with air Into the combus- 
1 tioii ehamher. (’alalysls affected by water vai>oui* 

: may 1 k‘ employed.— S. S. A, 


Xitnypn: Croet ss of reetn'erintf fired . Pro- 

eesH of makiny ammonia fnon atmospheric 
nitroyen. F. \V. Ilasluji, Bronxvllh', AsKignor 
U) H. (lilchrlsl, New York. F.S. Puts. (A) 
1,310,478 and (it) 1., 310, 170, 22.7.10, Appl., 8.4. and 
20.0.18. 

: (A) A MIXTURE (d an oxide bearing material and 
I carbon Is luaitial In a fuel-fial furnace in an utino- 
' sphere of prodiieer-gas to a Icmperature sufficiently 
I high to [u’otlucc* carl)o-nltrid(‘ (cynnamido). The 
j carbo-nltrldc and prodiuvr-gas are drawn from the 
j furiiaw at a ItMnjxTature too high to iK*rmlt the 
I carho-nItrld(* to eondenst^ and are subsequently 
! .separated, (hi yV mlxtur(‘ containing carbon and 
j an oxi<l(‘ cai>jilil<‘ of forming a salt with an acid 
I Is hcat<‘d in a fu(d-fi‘d furnacii in an atmosphere 
j of jtroduccr gjiH to fditain earbo-nll rldi*. which is 
; withdrawn from th(‘ furnace along witli the pro- 
; ducer-gas at a tmiiixirature siilllclently high to 
I pr(‘veni, condmi.sat ion. Th(‘ hot ga8A‘S are tn^ated 
I with w'at(‘r and tlie ammonia tu’oduced from the 
i earbo'iiit ritle is s<‘paratcd. — S. S. A. 


i Sitroyen. from hlast-fu maces; Process of reeoveriny 

i eornhined . F. W. Ilaslup, Bronxvlll(‘, N.Y., 

Assignor to [{. (illchrlst, N<*w York. U.aS, Pat. 
1,310,4K0, 22.7.10. Appl., 2o.(;.l.S. 

The .solution obtained by treating the furnace 
fumes frcmi a blast-furnuc<‘ with water Is heated 
in an aut.o<‘Iave to coiivm't any cyanamlde present 
Into ammonia and earlMmates. The resulting solu- 
tion is fns'd from sulphides and Insiduble matter, 
and the nitrogen eoinponnds are them wqinrated. 

-S. S. A. 


Ammonium sulphate; Manufacture of . F. W. 

Sfjerr, Juii., Assignor to H. Koppers Co., Pitts- 
burgh, Pa. U.S. Pat. 1,310,300, 16.7.10. Appl., 
10.6.18. 

Ammonium sulphate crystals are neutralised by 
treatment with ammonia vapours drawn from 
“ the fixed section of an ammonia ttlU.”— 0. A. K, 
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Zinc sulphide; Preparation of anhydrous J* 

Coininont, Dijon, Kranoe. Dug. Fat. 120, J74, 
n.3.19. (Appi. OW/JO.j lut. (X)nv., JO.l.lvS. 
Addition to Dng. Fnf. J(K),iSp, 10.5.10. 

Iw the proc'osw Involving «il(*lmilion of a mixture of 
anhydrouB zinc pcnsnlpliido, anhydrouH zlnc^ sul- 
phate, and an alkali Hiilphate (this J., 1918, *.73 a, 
813 a), the alkali .siili)hate may be replaced entirely 
or In part !»y HuliJldles, Jiyposulphites (thiosul- j 
phates), thlonates, or other salts which form alkali 
flulphates at (he leini)C‘iatur(‘ of calcination. In | 
place of zinc iMasulphhUs other polysulphides of | 
Bine, with or without admixture of zinc suliddde. i 
may bf? used.—S. S. A. i 


resulting vapours aluminium chloride Is separated 
by cooling.— S. S. A. 

Halides [aluminiuin chloHde]; Process of and 

apparatus for making . L. S. Abbott, Port 

Arthur, Tex., Assignor to Gulf Refining Co., 
Pittsburgh, Pa. U.S. Pat. 1,. 308,885, 8.7.19. 
Appi., 11.5.17. 

In the manufacture of aluminium chloride by the 
action of chlorine on a heated mixture of alumina 
and carbon, tlie chlorine is preheated sufficiently 
to inainbiin the mi.xture at the necessary tempera- 
ture. -\V. H. P. P. 


Anlimonious oxide; Production of . K. F. 

Morris, IJverpool. Dug. Pat. 128,818, 8.10.18. | 
(Appi. ic.wis.) : 

The quality of anllmonious oxide ])roduced by j 
oxidation of molten antimony Is improved by add- | 
ing to the melt, sulphur, sulphuh's of arwmie, or | 
high-grade “ erudum ” (l.c., aiillmony sulphide I 

Obtained from stlbnite by Ihpmllon), to maintain | 
»thc r)ercenlage of Huli)hiir or arsenic, or both, ; 
througliout the oxidation. S. S. A. | 

HodUnn nitrate or p(das,sium nitrate; Voneentra- j 

tion of . 11. S. Coe, Mound City, Kan.s., 

Assignor to "I'lu* Dorr Co. tJ.S. Pat. 1,292,580, j 

28.1.19. Appi, 29.9.17. | 

OiuinK material containing iiitn' is treated at about | 
50‘^“-70®C. in a solution which Is .saturated when 
cold botii witli nitre and wilh tin' soluble Impurl- , 
ties of the crude nitre, ehi^dly sodium elilorid(‘. | 
Tlie solution dissolves mor(‘ nit rale but very little ! 
more sodium elilorlde. Oti cooling, im])un‘ nitre : 
8(q)ar}ttes. 'lliis is tlum digested at 100° -120*^ (I , 
with a solution wldeli wlnm cool or inoderntely | 
warm is saturated with both nitre and Impurities, | 
whereby the nitn* is dissolved but not the iminiri- | 
ties, and some of tlie Impurities already in solution ; 
are precipitated. On cooling the n^snlting soluti<»n. i 
comraorclally pure nitrate s(‘parates.— L. A. C. ; 

Anhydrttus metallic chlorides; Preparation of . i 

P. Ti. Ilulln, Grenoble. I*’ ranee. U.S. l*at. j 
1,304,507, 27.5.19. Apjd., 5.:ilS. j 

llvnuouKN and chlorine are caused to interact in a ' 
ebuinber containing a hydrated metallic chloride, 
e.g., magnesium chloride, tlie beat of reaction 
being utilised to debydrale the hydrated chloride. i 
The hydrogen chloride also serves to prevent decoin ' 
position of the inetMllle chloride. Excess chlorine . 
or/and hydrogen chloride an* pref(*iably added to . 
the mixture of hydrogen and ehlorliu* to inod»*rate , 
the heat of reaction.- L. A. C. I 

Mineral salts; Process of produeing dehydrated 
. I.. Doonar, Pend. On‘g. U.S. Pat. 1,308,403, ! 

1.7.19. Appi, 27.12.17. ! 

DnirYDUATF.n mineral salts are r>roduced hy suiier- 
heatlng a saturatinl solution of the salt under 
pressure to a temiieratun' just Ix'low the lM>Illiig 
point of the solution at that pressure, atomising 
the superheated solution by moans of a hot ga.s, 
and maintaining the atomised solution and gas at a 
temperature sufllelimt to convert all the moisture 
Into dry steam, from whieli the dr>' salt is 
separated in a separator.— O. F. M. 

Aluminium chloride; Manufacture of . G. H. 

King and G. I. Roberts, Port Arthur, Tex., 
Assignors to Gulf Refining Co., Pittsburgh, Pa. 
D.S. Pat. 1,308,080, 1.7.19., Appi, 10.4.19. 

A mixture of hot -producer-gas and chlorine In 
brought Into contact wjth alumina, and from the 


Pulp digestion; Process of recovering the alkali 

used in . D. S. McAfee, New York, Assignor 

to The Dorr Co. U.S. Pat. 1,308,184, 1.7.19. 
Appi. 1(18.18. 

Tjie sodium earboimtc present in the recovered soda 
ash is caustlelsed by bringing the soda asli into 
contact with unslaked lime whilst the latter is being 
ground with a liquid slaking agent.— L. L. L. 

Hftda; Process for treating natural . J. de las 

Fuentes. M(‘xleo. U.S. Pat. 1,308,899, 8.7.19. 
Appi, 9.1.19. 

Natcuai. so<la Is li\ivlal(‘d with the mother liquor 
from a previous oia*ration, and the solution la 
treate<l with eai-bon dioxide to piXMliiee sodium 
bicarbonate which is preeli)ilated.— W. E. F. P. 

l*(ttassium hgdrate [hydr(u:}df:] from greensand; 
Process of producing — . 11 A. Peaeoelc, Phlla- 
<leU»hia, Pa., Assignor to R. (Jllehrlst. N(wv York. 
U.S. Pat, 1,300,741, 15.7.10. Ai)pl.. 3.8.18. 
(iuKHNSAM) etc. i.s lr('at(Ml to (M)nv(‘rt the i)otasslum- 
l^earlng sille.it(‘ into a ])otassium zeollb*, the finely 
divided product is boiled with waler and eak lum 
l^ydroxide, and the solution of potassium Iiydroxide 
formed is s(‘iiarnted.- AV. E. F. P. 

('lays and earths; 'i'reafm< )it of . F. r.angTord, 

Eureka, Cal U.S. Pat. 1,308,120, 1.7.10. Appi, 
23.11.17. 

AroMiNous eaiihs and tlie like are mixed witli 
sulpliurie arid and roasted to (!ryuess.-S. S. A. 

;<}licates containing potassium and aluminium ; 

Process of treating . L. A. ElK*rhardt, New 

York. U.S. Pat. 1,310,413, 22.7.19. Appi, 7.12.18. 
The product obtained by on Icinlng a mixture of 
potassium aluminium silicate and calcium fluoride 
Is treated wltii an acid, and the soluble salts of 
aluminium and potassium arc then extracted. 

— S. S. A. 


tunica tes; Process of decomposing natural . 

R. A. Peacock. Philadelphia. Pa., Assignor to R. 
(Ulehrlst, Now' York. U.S. Pat. 1,310,770, 22.7.19. 
Appi, 30.8.17. 

A eoTAssiuM-BEAUiNG sllicate in a finely-divided 
state, mixed with a hydrous silicate mineral con- 
taining magnesium, Is treated with sufficient 
sulphuric acid to combine with all the potassium 
aud magnesliim present.— S. S. A. 

Alkali metal chloride [electrolyte] solutions; Purifi- 
cation of . C. N. Riiber, Assignor to Norsk 

Alkali A./S., Trondhjem, Norway. U.S. Pat. 
1,808,509, 1.7.19. Appi, 12.12.18. 

An alkali metal chloride solution to be electrolysed 
is filtered at a temperature not less thim that of 
the electrolyser.— B, N. 
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Methyl borate and borio acid; Production of 

from crude sodium nitrate. Process of obtaining 
boric acid from mixtures containing borates. 
R. P. Calvert and O. L. Thotims, Assignors ro 
E. I. du Pont de Nemours and Co., Wilmington, 
Del. U.S. Pats, (a) l,a08,r)7t‘. and (i\) l,:iOS,577, 

1.7.19. Appl., 5.11.17. 

(A) A LOWKR inonoliydrie aleolad is added to mix- 
tures containing boric acid and the alkyl borate is 
separated by volatilisiition. (a) Boric acid Is 
lil)cratod from the borate and combine<l with a 
lower monobydric alcohol, the compound ladiig 
8epamt(*d by volafilisidiun. S. ^S. A. 

Rare metals [tungsten, uranium, </c.]; l*ioce.'^s of 
making compounds of ~ — . R. McKnight, Pitts- 
burgh, Pa. IJ.S. Pat. l,aOS,911, 8.7.19. Appl., 
4.10.12. Renewed 7.11.18. 

An alkali chloride is m(dle<l together with a wilt 
of a metal such as tungsten, vanadium, uranium, 
molybdenum, or tellurium. The fusimi is con 
ducted without appre<*iable volatilisation of tin* 
rare metal. -C. A. K. 


raised to promote interaction of the compommts of 
the mixture, whereby water-soluble suljtblde Is 
pivMlmxnl.— S. S. A. 


Miuc uaicr; Meih(nl of treating . l*rocess for 

treating acid mine-iratcr. Method of treating and 
recitreriug hg products from acid mine^umter, 
Iv i\ .\uld and ,1. R. Caiupbidl, St‘otdale, Pa. 
r.8. Pal.s. (A) l.;no,.TS2, (a) l,i{lO,,*tS3, and 

{(’) i,;{io,;tsi. ir..7.i!». Apjd., s.n.io. (u) (o) ‘ue- 
I iu‘we<I 2I.S.1S and 1(1.4.19. 

j (V) PiNKi.v dlvld(‘<l ealean'oiis lualtM’Iul Is mixed 
1 with tin* water to neutralise it, and piwlpltate 
I ealeium sulphate', tin* mixture being agitated and 
ae*rnled \o jeromole pn'eipilatlon. The sludge Is 
I separated and dih'<l. (ii| Powdered <‘ah!am)US 
I material Is added in vjir.vlug quantity atvordlng to 
j the at'ldity of the water so as to neutralist* It and 
I preelpllati* Iron sjills h\it uof ealeium sulphate. 

(e) 'Pin* water aflt'i* iu‘iit ralisat Ion, prt'elpltation 
I and se]iaration of sludge, Is soflt'U<*d i»y the addt- 
' tlon of Imritim earlMUialt* and the resulting prcelpl- 
i fate sei>a(atetl and tlrit'd. T. 11. R. 

I 


Lend sttits; Method of pritdueing . R. M. ! 

Harrington, Assignor to 10. A. S[)t'rry, Brooklyn, j 

N.Y. H.S. Pat. 1,308,948, 8.7.19. Appl., 27.9.17. i 
An elect ri(? cui'r(*ul. Is i>as.s<'d from a It'ad anoth* to i 
a cathode, 111 rough an ('let'l rtdyte eapahit* <»f yit'ld- ! 
Ing a leml solvent. Ix'ad enuipouuds .art* exclinlt'd j 
from the catliodt' by mt'ans of a tllaphragm, an aeld i 
eapahit* of itri'clfiiiatiug h'.id from solution ht'iug I 
added to the entholyte. — W. E. F, P. | 


Aluminous mat( rials; ]*roeess of jmrifging - - ; 
O. Ilutehiiis, Assignor to 'I'ho (^aihononlum (’o., , 
Niagara Fnlls, N.Y. TI.S. Pat, J,:{10.;M2, 1.Y7.19. 1 
Ai)pl., 5.12.18. i 

Ai.iJMf voD.s mat<‘rlal l.s melted in tin* presenet* of j 
suOieient carbon to re<luc<‘ i>arl of tin* Irtm, .silleou, j 
and titanium tixidt's, and tin* redueeti impurltit's j 
art* .separattal, Tlit* process Is Iht'ii rei)eat(*d. j 

W. E. E. V. I 


Alkali eganide; Apparatus for the manufacture, of 

. J, Afetzger, Assignor to Air Reduction 

Co., New York. IJ.S. Pat. 1,301MK)3, 1.5.7.19. 
Appl., 25.7.17. 

The ap{>aratus coinpri.ses a r(*tor1 surronndetl by a 
furnace cliamher, A gas inlet plix* extends down- 
wards bctw'et‘n tht* wall of the furimec eliambt'r 
and the retort and enters the retort near the 
bottom.— S. S. A, 


Cyanogen compounds; Apparatus for production of 

. .7. D. Morgan, New York. IJ.S. Pat. 

l,30tl,650, 15.7.19. Appl., 30.0.17. 

A FUUNACT5 for producing cyanogen coinjiounds con- 
sists of a vortical clmmb(^r which is watcr-coolc<I 
at and near the Inlet for solid material; other parts 
of the chamber are heated, and separate inlets for 
gas, outlets for waste gas, an<l outlets for .s<)Ild 
material are provided. —B. M. V. 


Sulphides; Method of making soluble . R. F. 

Bacon, Pittsburgh, Pa., Assignor to Metals 
Research Co., New York. U.S. Pat. 1,310,151, 
15.7.19 Appl., 10.11.16. 

Insoluble metal sulphides, such as sulphide ores 
and concentrates, intimately mixed in a finely 
divided state with alkaline material^ are heated to 
a temperature sufflclefitly high to expel moisture 
and water" of hydration. The temperature is then 


Mica; Ih'iuu'ss af separatim/ from felspar. 

(J. .1. Binieroft. Denver, (’olo. U.S. Pjit. 1,310,030, 

22.7.19. Appl., 9.S.17. 

Mica is giouml wKli :m iusohihh* nhrjiHivc material 
whi<‘l» Is lighte r tlinii iiiicM and granular when 
grouiai. 'Die mica is then s(*paral('d by washing 
tin* ground suli.slaiid's on a tahh'. S. H. A. 


('allium carbide; Mauufaclurc of - . F. M. 

Bc<*k<*t, Niagara l''alls, N.V., Assiipior to Union 
('aihlde Co., .Now '^'ork. U.8. Pal. 1,310,405, 

22.7.19. Appl,, 15.8.17. 

A i-i.As'iu' mixhire of liydr.ilrd liiiu* and “ rion- 
r<>kjng <’arhon ” is eompi‘rss<'d into masHCH sultahli* 
for foi'iiaoing, and suhj<'<'fcd to a hardening 
jn'oeoss. .S. S. A. 

Rich romalcs ; Pnit’css far transforming alkalt-melal 
laonoch romatrs into (J. N. Vis, Paris. 

U.S. I*af. I.;tl0,72ll, 22.7.19. Aiqil., 22.1.18. 
(’AiutoN dioxide Is passed Info a nmitral solution of 
alkali rliromal<* of sueli a strength that the alkali 
h!earhonat<* forna'd Is j)r('elpltat(Ml. — B. M. V. 


('hlinine; l*ro(uss of producing . U. Datta, 

<\ileutta, India. U.S. Pal.’ 1,310,913, 22.7.10. 

App!., 17.8.10. 

(huoiiiNE and nil rows gas(*s are produml by jiass- 
Ing a mixture* of nitn>Kyl chloride and air through 
a heated IuIk* tilled with an Inert material. Th<* 
chlorine is separated by jiasslng Die gaw^ous mlx- 
tur<‘ Ihroiigli sulphuric acid.— S. S. A. 

Sulphuric acid; Concentration of . F. Perrin, 

Volvic, France*. Eng. I*at. 118,095, 4,7.18. (AppL 
11, 021/18.) 

See U.S. Pat. 1,. *101,598 of 1919; preceding. 


Magnesium chloride; Preparation of anhydrous 

. Ih L. Ilulln, Crenoble, France. Eng. Pat. 

128,327, 8.1.18. (Appl. 4(i7/18.) Int. Conv., 13.1.17. 
See U.S. Pat. 1,304,507 of 1919; preceding. 


Lead acetate; Preparation of - — . B. Camus, B. 
Dnchemin, and G. Criqueboeuf, Paris. Eng. Pat. 
129,800, 8.5.17. (Appl. 66«/l7.) 

8b U.S. Pat. 1,297.792 of 19i9; thlt J., 1919, S68 i. 
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Ammonia from liquor from purifying produc€r‘ga8, 
mg. Pat. 128,401. f^ee IIa. 

Potassium compounds. U.S. Pat. X. 

Electrolytic qnn ijpnerntors. Eng. Pat. 12<>,040. 
fiee XI. 


VUI.-GLASS j CERAMICS. 

Optical glass; Procedures in the manufacture tf 

. N. H. WllliaiUH and C. 0. Hand. J. Amer. 

CVram. Soc., 1010, 2, 422 -442. 

At the U.S. P*nreau of StnndardH exi>eiiinental 
plant the iMTeeiitage of iron o.xlde, Hiilphiir 
trioxlde, and chloride In all the raw inaterlalK irf 
determined and 1 h not allowed to e.xctaMl pre<le- 
termliUMl llniltH; magnetic Iron 1m removed from 
the BaiulN. The batch matx'rlalH are weighed, 
mixed, paaHed through a 12-meHh M< reen and rlnm 
mixed for an hour In a ball mill using no iK‘bbles. 
Covered iK)tH in single iK>t furnaces lin'd by natural 
gas and air an* ns(‘d for melting the glass. During 
the making of the i»ots and l)efon‘ they are dry the 
particles of grog an' worked well back and the In- 
terior surface of the iK)t Is covered with clay which 
gives a more resistant facing than the pot-mixture. 
This tnaitment must be carrl(‘(l <uit InTore the pot 
is dry or siirface cracks will result. Th<‘ pots are 
<!rled with a steady rise in teniperalure to 100^ (’. 
in 10 hours, maintaltu'd at UK>°('. for another 
10 hours, raised to in 4 hours, and main- 

taliK'd at that temiH'rature for 14 hours. A drhsl 
pot Is plaml In the furnace on a tMn. 1 .km 1 of saml, 
with a brick under the front of the iK>t. The 
teini>eratun‘ is raised as steadily as |K)sslble to 
In 40 hours and then to 1400'^ (\ in a furtlier 
10 hours, but wlu'n the furnace has reaclu'd 
1100® C. tile brick is removed and the pot allowed 
to rest wholly on the sand bed. When the iK)t is 
vltrltled at 1400® C. the temiK'rature is allowed to 
fall (if necessary) and 200 lb. of .selecte<i culh't is 
fed into the p(^t to form a coating which proti'cts 
itie liottom of tin* pot. After about 1 hour, 150-- 
200 lb. of batch material is added and hirther 
batches of the sann* mab'rlal are added every IJ 
hours until the i>ot is full after alamt 12 hours. 
During the filling, the temperature of the furinur 
must not be allowed to fall or the glass will Ik* 

“ siK*dy.’' Seeds may be eliminated by placing 
about i lb. of ammonium nitrate, wraj^iKHl in paper, 
in a forktHl rod and plunging It into the centre of 
the molten glass. H'we hours after the iK>t has l)ei‘n 
filled, the glass la sHrn*<l mechanically with a clay 
thimble which has lKH*n heated to about 1210® C. 
and then laid on the surfaev of the glass for an 
hour. The ieiniK'niture of the glass is kept con- 
stant during the first, nine hours’ stirring and Is 
then allowed to fall to about 1100®O. whilst the 
stirring is continued for a further 0 hours or until 
a thoroughly homogeneous material Is obtnliMHl. 
The stirrer Is not allowed to approjich within Jl in. 
of the sides or bottom of the ix)t, and the radius 
of the stirring circle and the 8pe(*d are gntdually 
shortened to prevent the introduction of air into 
the glass. The tlilmble Is then removed and the 
glass cooled ns quickly as possible to al)Out 700® C. 
by tipping the iK>t back, i)laclug a firebrick under 
and directing a stream of compressed nir against 
the bottom of the iK>t for about 3 hours. When 
the ix)t Is cool enough to handle, it Is removed 
from the furnace and the clay pot broken off and 
separated from the glass. The glass is broken to 
sl»es suitable for moulding and Is then sorted.-- 
The glass Is then pla^ In a tray In the furnace [ 


and heated and paddled by hand until it is of 
suitable shape to fit the iron mould in a press; or 
alternatively, the glass is “ stuck up '' on a pontil, 
softened at the glory hole, 8hai)ed at a bench by 
“paddling,” then placed In a mould and pressed. 
The pressed or shaped glass is annealed by lowering 
Its temperature to 200® C. in 4 hours, then heating 
It to 31)0® C. in 8 hours and to 400® 0. In 12 hours 
fmm the start. During the following 3^ hours, the 
final temperature of the glas.s is attained, this 
detKuidliig on the nature of the glass, e.g., flint 
4S0®O., light crown 520® C^, Imrosilieate 550® C.. 
light barium crown ()10®O., dense barium crown 
02.5® (\ After reaching tlie maxiiunm teiniK*rature, 
the glass is coole<l at the rate of 5® (\ per hour. 
In order to stir while gathering, tlie stirring rod Is 
oi)erate<l from the rear of the furnace and the 
gathering is effected from the front, the gathering 
following Die i>ath of the stirring nxl so as to 
Hi'ciux* liomogciH'oiis glass. The optical constants 
of tlie glasses pnxiuceil in this way did not always 
agriK* with Diosi* invdicted from the composition 
of the glas.ses and it was foimd that the optical 
proiK'rticH are affoclod by I In* teiiqK'rature, time of 
melting, pri'ssurc', etc. and Diat they are not quite 
eonslant In diffen*nt parts of the SJime melt. Tables 
showing Die coiiqm.sitlon, Dna* of melting, and the 
index of refraetion and dls]:K*rslori of about 180 
glasses are given.— A. H. S. 


Clogs; Technical analysi .9 of Auckland [Keu' 

Zealand] . A. 11. .lameson. New Zealand .1. 

kScI. Tech., 1010, 2, 200—210. 

Foil the tecbnleal analysis of clay the niiDior 
adopled Die meDioii of Zscliokke (liaumaterialen- 
kiinde, 1002, 7, 140—1.52) wbicli consists in 

separallng the material by elutrlatlon into tw<» 
fractions, “ sand ” and “ clay,” then heating ea(‘li 
of Uiese frai'Dons separately on a steam bath for 
30 mins, with 10% hydnx'hlorie acid. The iiorDon 
of the “ clay ” fraction which is insolulile in hydro- 
chloric acid is washed, drl(*d, and wtdghed, and 
nl)ont 3 grms. of It heatiMl witli 10 c.c.'of a mix- 
ture of 25 c.c. of 8uli)hurle acid and 20 c.c. of 
water In a dlsli until thick funn'S are evolved. 
The liquid Is allowed to cool, water is added, the 
residue is filtereil, w^asliod, dried, and w^eiglu'd. 
It Is examined microscopically and usually consists 
of fine siind etc., i.e., quartz, felspar, mica, etc. 
Tlie matter soluble in sulphuric acid, estimated by 
difference, is regarded as actual clay. The portion 
of Du* original material which Is soluble in Du* 
hydroc-hloric acid Is regarded as containing the 
fluxes, e,g,, calcium carbonate, magnesium car- 
iKinate and sulphate, and iron oxide, the con- 
stituents Ixdng identified by microscopic examina- 
tion. The portion of the “ sand ” fraction Insoluble 
in liydrochloric acid (coarse sand etc.) is regarded 
as comi)08(*d of coarser particles of the iiortlon of 
the clay fraction insoluble In sulphuric add. Tlie 
lioii Ion of the “ sand ” fraetion soluble in hydro- 
chloric acid (coarst* fluxes) is considered to con- 
sist of coarser particles of the substances con- 
tained in that iKirtlon of the “ clay ” fraction which 
is soluble in hydrochloric add. The author con- 
cludes that the amount of “actual clay” (about 
2%) dlssolviHl in the hydrochloric add is not suffi- 
cient to Invalidate the method. The “actual 
clay ” may he 1—2% too high as some of the “ fine 
sand etc.” Is soluble In sulphuric acid. Micro- 
scopic examination showed that some of the clays 
used for brlck-maklng near Auckland contain a 
large proportion of Isotropic glass, closely 
resembling a pumice or rhyolitic sand interstrati- 
fled with Die beds of clay. A series of mixtures of 
“ actual clay ” and “ sand ” fractions was pre- 
pared, burned at cone 14 (1410^ C.), and their dry- 
ing and kiln shrinkage and the porosity x>f the fired 
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ware determined. With a refractory sand, the 
kiln shrinkage of the clays was roughly Inversely 
proportional to the percentage of sand addetl, but 
if sand rich in fluxes, such as the pumice sand 
previously mentioned, was addetl, the kiln 
shrinkage increased and the porosity was nniuwd 
as more sand w'as addtnl. A calc:trtH)us clay mn- 
talnlng 8% of fine and 1-2% of coarse* fluxes showed 
a high kiln shrinkage whieli was not materially 
mluced by a large proportion of the “sand frae* 
tion.“ — A. B. S. 


Air in clay; apparatus for the deters 

mination of . II. Spurrier. .1. Aiuer. 

Ceram. Soc., 1911), 2, 490 — IDIC 

For routine tests, the apparatus previously sug- 
gested (this J., 1919, 170 a) may bt' n'plaetHi by a 
eudiometer made by fusing the lower part of a 
burette to a iKdl-shaped funnel. TIu‘ eudio- 
meter, witti the stop-cock oikmi and inverted 
in a b(*aker containing SOO c.c. of boiling water, 
remains j)artly Immersed whih‘ the water is 
boiled for some time to e\i)ol the air. Tlie eudio- 
meter is then lilUsl wltli water by su<*lion and 
l.s raised sutlichuitly to enable the test-piece to 1m* 
inserted. The air evidved by tlu* dIsint(‘gratlon of 
the clay is (x)ll(‘cted, whilst the eudioinettT is 
rotated with a sligiit up and <lown movement. 
After a few minut(‘s, tlie voluna* of air Is measurvsl, 
any froth lK*ing neglect^Ml. 'J'lu* errors involve<l 
are largely compensatory in character, — A. B. S. 


Jiond clays for yraphite crucihles; 8'o/ac pt'oprrties 

of . M. Booze. J. Anu'r. Cerajn. Sm*., 

lt)19, 2, 4(11— 17<;. 

Bomk of lh(‘ (pialities re<|uired in bond clays for 
graphite crucibles .an* iiK'omp.atible and t»nly by 
blending suitable clays can a satisfactory lK>nd 1m* 
pnxliKM'd. Dorset ball clay proved to Ik* one of the 
Ix'st single clays examined. For crucibles for 
melting brass, the lK)nd clay should burn fairly 
denst* and should Ik* strong at alK)ut 1100'^ C., re- 
taining the same structure at 12.o0°C. (the maxi- 
mum temiK*rature attained by the brass). For 
crucibles for melting steel, the l>oml clay should 
b(* more refractory and should be dense and strong 
at 1400— -1900° (’. .\ mixtun* of <Mjual weights of 

clay and gra[>hlte gave a stronger crucible than one 
made of the same pro|)ortlons of clay and sand — 
probably due to the different* in the shniM* of the 
grains. Oylon graphite (with angular grains) and 
coked Alabama grai)hlle (thick rounded grains) 
gave bodies with a lower strength tlian thosi? made 
with raw Alalwnna gni|)hlte (thin flakes). The 
changes in porosity and shrinkage at various tem- 
peratures show that the refractoriness of the clay 
Is increased by the addition of gniphite. The 
porosity of the mixtures at 142.'5° C. apiK*nr8 to Ik* 
higher than at 1150° C. Some of the mixtures after 
being burned at 1425° C. Hhowe<i a lower protwr- 
tional decrease In strength on quenching than when 
burned at 1150° C. These peculiar changes may b(* 
due to the graphite increasing In volume during 
the burning at 1425° C.~A. B. S. 

Graphite; Ileftning flake for crucible use. 

F. G. Moses. U.S. Bureau of Mines. War- 
minerals Investigation Series, Bull. 8. Eng. 
and Min. J., 1919, 108, 50 — 54. 

The possibility of separating graphite and gangue 
by utilising the difference In specific gravity and 
shape of particles was tested by passing thei cnide 
concentrate through a transverse air current, and 
hy treatmeut on a pneumatic jig. Some separation 
ellfeoted In certain eases, and the alr-Jlg pro- 
duced clean tailings, but the adoption of this 


method is not probable. Electrostatic separation 
Is often unsaMsfaclory because of the presence of 
Iron oxide ns iin impurity, but in tlie nl)senee of 
Iron oxide the method has proved successful. 
Flotation materially raises the grade of product 
and would Ik* JustifltMl in cominerclal working after 
t rc.it ineiil of the concentrate in iH'hble or buhr 
mills. One roqulreuu*!!! in the employment of buhr 
mills is tliat a rompara lively high-grade coilctni* 
trate is nec**ssary if destruction of the large 
graphite flakes by coarse gritty imrtlcles is to l>e 
nvoUhai. 'riu* general results of the trials are that 
the characteristics of the crmle graphite and the 
a.ssoeiat<‘ti ImpurllU's must Ik* stu(ll(‘d In each case, 
as hanl lin])urltle.s an* intich more dllllcult to 
handle Ilian winai the gangue material Is soft and 
of small grain. In all cases the huhr mill Is u 
ne(vss.iry appliance In the finishing proei'ss. 

-F. A. K. 

Graphite crucihir hodirs: Kffeet of eleetrolytes on 

the properties of . H. G. Selmreehl. J. 

Amcr. ( 'era in. S(k*.. 1919, 2, 4 l.‘l -I.IO. 

Tin: addition of sodium hydroxide cmusimI a 
erneihle body eemposed eliiefly of 11, ike graphite 
and Dor.s<*i ball clay to Jos»* II s plasticity, but a 
similar luHly eoiK Mining Mississippi bond clay was 
Improved. Ilydroehlorle acid lmprov(*<i the word- 
ing projM*rtl(‘s of I he I>ors4*l clay inlxlmv. The 
addition of sodium hydroxhle to IxhIIcs containing 
Dorset clay at first d(‘ercasi‘d their tninsverse 
.sireiigih but with larger proporllons the strengtli 
w.Ms liici'ea.seil, prohahly on Mc<‘oiint of tin* ih'flotxai- 
Jatlon of tin* 4’Iay (‘nahllng a dciis^* iKsly to Ik* 
foriihMl. Will) th(‘ MiHHl.sslpi>l clay, sodium 
hydroxlih* lncreas4*(l tin* slrenglh. 'Phe efl'i*cl of 
aeld on tlie transvcTsi* sln'iiglli was the opposite to 
that of the alkali. \Vlu‘n tin* graphite was ground 
with sodium hydroxide prior to mixing It. with 
tin* clay a notabk* iiuTeaw* in the sln*nglh of the 
body was prodne»*d. Tills may lx* due to the pro- 
duetlou of lliK* grains of graphlt** or to the pro- 
<luetlon of (Mdloidal grapliltt*. Small ndditionH of 
sodium hyilroxl^h* (h‘ereaK<*4l the density of bodies 
eoni Mining Dorwl clay but liuTcasiKl it in tliost* 
containing Mississippi clay. With larger additions 
the opiK>sit(* efT(‘e( was pnKlnci‘d. Hydrochloric 
aciil i>rfMlu(vd tlu* o()|M)Hlte elTect to sodium 
liydroxhii*. Tin* iMirosIty of hmlies containing 
Dorset clay was ln(‘n*nsi*4l by small mldltions of 
liydriKdilorlc acid, hut. n‘<luml by a larger i>ro- 
IM)rtion of aehl. So<llum liydroxldi* made tliest* 
iKidles l(*ss |)orouK, but iKKiies containing Mississippi 
clay w«*re nmdc'n'd mon* iKirous by sodium 
hydroxhl**. Tlie alirlnkage of bcKlles wntaining 
Dorset, clay was first decTeaH(*d and tlam Increas^l 
by the alkali but In those containing MisslHslppI 
clay the .shrinkage was incTea8<*d througliout. The 
acid had the ojijiosite effect to the alkali. Small 
additions of HO<llum hydroxide to slips containing 
Alabama flake graphite and Dorset clay lncreas(*il 
their viscosity, but larger additions reduced it: 
this increase was not noted when (Vylon graphite 
or coked Alabama graphite was us(*d. In bodies 
containing Mississippi clay a small fK*rcentage of 
alkali derreaw*d the viscosity. It was noted that 
bodies containing Oylon gniphlte <*an Ik* f*a8t more 
readily than those containing Alahanm flake 
graphite. BiMlIes roritaiiiing Ovl— 0*4% of sodium 
hydroxide gave tin* best resnlts in casting. With 
a larger proportion of alkali the graphite did not 
remain in susiK*nsIon.— A. B. S. 

Porofdain ; An American containing no free 

silica. A. S. Watts. J. Amcr. Ceram. Soc., lSl9, 
S, 488—489. 

The non-plastic constituents of a standard porcelain 
body were calcined at cone S^sofllciently to effect 
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a readlon between the felspar, whiting, and flint 
without reaching the g/oasj^ stage and producing 
BD excessively hard fliass. Microscopic examina- 
tion showed (hnt 1(^12% of dliit remnined un- 
altered, The i>r(xJuct was quenched in water, 
ground, and mixed with plastic materials so as to I 
produce a itorrelain of normal composition, which 
was Haul hurnetL The caicinaf ion of the duxes and 
Sint, us descrlls'd, miumi the maturing point of 
the txHly hy 40° C. ami vastly improved the colour 
arui resistance to sudden teinfx*rature chancres. 
The cost of raicluaUon Is partly (foiiiiterbalancwl by 
the s.ivlntr lii kiln-inninlouarico and in the fuel s>Aved 
hy the lower flnlshlng t(‘iii[>erature of the i)orcelain. 

-A. B. 8. 

Porcelain; Modulus of clastieity of technical 

made at the State Porcelain Pactory, Jierlin. 

VV. Steger. Kerain. UvuuIh.. 1910, 27, ll.V-114. 

Tub ukkIuIus of elaalloKy was determined by sup- 
porting a round rod, 1-2 rum. In length and 7-5 mm. 
diam. on two steel knife* edges exactly 1 m. apart, 
oirplying u load 8UHi)ended from a glass plate 
cemented ceiil.rally on the rod ami measuring Ike 
defleetlon with a nikTomoler in eombinatlon wirh a 
microscope. 8lx unglazwl porcM'laln rods which 
had been fired at 8eg(‘r eone 15 w\‘re test(‘d, and 
the modulus of elasticity was foumi to vary from 
Slti7 to KtlK). with ail average of K^tOO kilos. jK'r 
sq. mm. 'This modulus does not depend so much 
on the eh(‘mleal couiixisKlou of tlie p<>re<‘Iain ns on 
the conditions of manufacture.-- A. It. 8. 


Elasticity of ylnzes; Deterniinalion of . K. 

Hleke and VV. Sieger. Keram. Uunds., 1919, 27, 
193--195, 20:t-20j. 

Tiik modulus of (‘last Icily of glazes may bo deter- 
mined by means of threads or thin rods i»roduc(Ml 
by fusing about I'M gnus, of the ghr/.e to a clear 
liquid at as low a tc'uiiHU’atun* as possible, stirring 
to (‘iisuri* liouiogeneily, and drawing it out in 
thrtauls alMiut 2 m. long and O Jt— 20 mm. diameter. 
The U'lniieral ure of llic moltt'U mass sliould be sucli 
that the threads or rods an* of circular section, 
and ten measuiviiieiits of (he diameter of any 
thread select(‘d for testing should not vary more 
than 5% from the average. For tlie sound-lest rods 
5 mm. diameter were used. The modulus of 
elasticity of these threa<i8 was calculated from 
(fi) the extensibility under tension, (t>) detlection 
under an inereasing load, and (c) I lie rate at which 
sound travels through tlie matei’Ial. The extension 
method Is not sutisl'actory iinle.ss the glaze threa<Is 
are of uniform cross s<*ction throughout, and Is 
very tedious on ac(‘oiint of llie numerous measiire- 
inents of diameter Involved. The defieetion is 
measuivd by fixing one end of a thread of glaze 
In a support so tlint the thread is lioiizontul, hang- 
ing a Kcale-fwin with weights on It near to the free 
end and measuring the <leflei'tIon of the free end 
with and without, a load, 'The efTeof. of small 
variations in the diameter of the thread is mini- 
mised by tuniing it through a right angle and re- 
peating the test. The deflection method is much 
better and less tedious than the previous one and 
threads only 10 cm. long can be used. The rate 
'of transmission of sound through the glazes Is 
measured by wnientlng a small cork disc on one 
end of a rod and Inst^rting this Into one end of a 
glass tube 1-2 m. long and 2 cm. diameter, the 
other end of the tiilie being closed by a disc which 
can be moved along the tube as required. The 
rod la clamped exactly at the middle of its length. 
A little cork-dust or lycopodium is placed In the 
tube and the rod la gently stroked with a piece of 
wet leather or rubbed gently by a rotating disc 
covered with wet leather to create a clear note. 
? "When ’ the distance betweeQ the two dlaci la 


properly adjusted the powder In the tube win 
arrange Itself Into dednlt^ series of beapat ti p 
I distance between' the discs Is then half the wave 
I length of the sound produced by the rod. In this 
case the modulus of elasticity varies with the pro- 
duct of the sp. gr. of the glaze and the rate of 
transmission of sound in the rod. This method 
retjulres the least care In the preparation of the 
test pieces and gives concordant results without re- 
quiring a inlscroscope or micrometer. Using a 
pIiimblf(*rous stoneware glaze maturing at Segcr 
r*one 09 (920° 0.) made by fritting SO grms, of red 
lead, 15 of marble, 19 of kaolin, 25 of boric acid, 
and 51 of sand and mixing 200 grms. of the frit 
with 7-7 grms. of kaolin, the mean modulus of elas- 
ticity determined by each of the thrt‘e methods was 
(a) by extension method 0020, (b) by deflection 
5.S51, (c) by sound-lransmi.sslou 0175 kilos, per 
sq. mm.— A. B. 8. 


Radioactive bricks. II. Knollinan. ,T. Amer. 

Ceram. 8oc., 1919, 2, 451 — 

ItADioAmvE bricks or plates for use In making 
water radioactive are manufactured with a radio- 
activity varying from 500 to 5000 Mache units, 
i.c., 1(>5 X 10 '° to 10-5 X 10"'® amps. fXT 21 hrs. 
The proportion of radial ion emitted dei)ends on the 
state of subdivision of the radium salt used. Com- 
pact radium Kuli)hato only emits about 21%, but if 
finely powdered and dlstrlbuK'd through elay a 10% 
emi.sslon can be ohiained. In making radioactive 
hrleks, very finely ground radium-barium sulifiiate 
is added lo a mixture of ADviny sli[) day, a lean 
.MMiidy clay or gi'og, and infusorial ('arth, tin? mix- 
ture ks ground dry for a few hours in n [u)re(*Iairi 
mill eontalning filnt ixfiibies, then removed, mixed 
with 211-27% of waler, waugluMl. and Uie exact 
l)roriorlion of water pix'.sent is ase('rtained. 
Welglioil iM)rlions of the mixfnre, eorresiKUiding to 
40 grms. of dry material an* then formed into 
corrugnh'd plat(‘s hy hy 2 l^i- wlien burned. 
These tdate.s an* dried and tla'ii hurn(‘d in a small 
miitllo lo com* OH (940° C.) in H-10 lionrs and cooled 
In the same length of time. Oxidising conditions In 
tlie kiln are es.seiitlal or the radium .sulphate may 
Ih* reilueed lo suliihlte which is soluble in wal(*r. 
Over-firing must be avoided as the eHeelive radio- 
activity is thereby reduced. The presence of 
vitrified material Is object lonable as the a emana- 
tion cannot penetrate It. The plates are washed in 
running water for several hours, dried, and tesh'd. 
The activity of the plates is low at first, but after 
immersion in water for 3 or 4 days it becomes 
normal.— A B. 8. 


Refractories employed in the construction of 
furnaces: Thermal conductivity and specific heat 
of as a basis for thermo-technical calcula- 

tions. E. Czakd, J. Oasbeleueht., 1919, 62, 274 — 
278. 

The values of the thermal conduotlvitles between 0° 
and 1000° C., the chemical comtiosltiou, density, and 
porosity of firebrick, fireclay-silica brick, and 
silica brick, as determined by various workers are 
tabulated. The thermal conductivities of firebrick 
and silica brick increase with Increase of tempera- 
ture. It Is pointed out that Wologdlnc’s values (this 
J., 1909, 709) are too high. Porosity exercises con- 
siderable Influence upon the value of the thermal 
conductivity of refractories, but Goerens’ conclusion 
(34 Vorsamml.-Ber. Ver. Deuts. Fabr. Feuerf. 
Prod., 1914, 92; Ferrum, 1914, 1, 17) that the con- 
ductivity decreases with Increasing porosity does 
not hold generally. An Increase In the temperature 
at which the re^ctory Is fired is accompanied hy 
an increase in the thermal conductivity, whidi also 
depends .to some eitent luxm the eans with which 
atr or other gas can penetrate intollhe pores o«f 
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the material. The average values of the thermal 
conductivities hetwcHin (F and lOOU*^ C. for tirt»brlok, 
silica “fireclay brick, and silica brick arc 08, 0-9, 
and 1*0 respectively expressed in temia of calorie, 
metre, hour, dcgre<» c(*utlgrade units. It Is cus- 
tomary in technical practi(‘e to use the value 02 
calorie for the specific heat of refractory materials, 
this being about the value Indweeii 0° C. and 100^ 

A table la given of recent determinations of tin* 
true and mean speeilie heats of firel»rick and silica 
brick at intervals of alamt 100° (\ over the range 
from 0° to l.‘.t00°C. The fiiH'eilie heats lnereast‘ 
with increase of temix^rature, the Increast* Ixdween 
6° and income. b<‘ing about ii0% of the valut‘ at 
the lower temperature. The values for the six'clfie 
heats obtained by Heyn, Ilnner, and \Vet7.el (this 
J., 1915, 420) are Intermediate Ixdween those found 
by Osann (this .1., 1910, 432), and by Wilson, Hold- 
croft, and Mellor (this J., 1913, 977). and the agn'c- 
ment betW(H*n difTeront observers is good. Heyn, 
Hauer, and Wetzel find that the mean .specific Inad 
of firebrick between 0° and 200° i\ is 0-204 calorie. 
The same observers find fiiat tlie true si)eeifie heats 
of the material at 200° 0. and 1200° C. are res|x‘C- 
tivoly 0-222 calorie and 0 302 calorie. For silica 
brick, tile value of the moan specific heat Indwe^ui 
0° and 200° C. Is 0 220 calorie, and belwwn 0° and 
1200° (^. 0-207 calorie. The (me siH^elfie heats at 
temperatures of 200° (?. and 12(K)° ('!. are resix'c- 
lively 0 237 and 0-291. For teelinleal purposes an 
extension of our knowle<lgc of th(‘ siieeiiie lu'ats 
of the types of ri'fractories commonly enn)loy(‘d is 
d<‘sirnl)le, and tlierinal conductivliics slionld Ik‘ 
determined up to 1500° (\ Information as lo tlu‘ 
eiiilssivilles of refractory materials is not avail- 
able.— J. F5. (1. T. 

Maanrsia ofi (in opacifler [/a nHnnrI;<\: IJsr of . 

V. S, Scliory. ,1. Aiiut. Ferain. Soe. 1919, 2, 
477 — ^ISO. 

(Ir.AZF slips conlainlng luOasli, lime, zinc oxide, 
ni.'ignesia, ahutdna, and sili<*a iti tlh^ following 
piojiorl ions : — 

No. 1 No. 2 No. 2 
0*30 0-30 O'.U) K.2() 

O' 20 O'BO O' 40 FaO 

0'20 O' 10 O'OO ZnO 

O'BO O'BO O'BO MgO 

No. 4 No. No. 6 

0-25 0'25 0'25 K,0 

0'25 0'B5 0'45 CaO 

0'20 O'lO O'OO Zn(J 

O'BO O'BO O'BO MgO 

No. 7 

when evaporated, made into bri(iucttes, and burned 
at cones 5, 7, 9, and 12, were found to rewunble 
over-fired porcelains with a stony fnieture and may 
be accurately designated as glossy vitreous 8lli)s. 
Each mixture gave a good white at the stage where 
the porcelain was sufficiently over-fired to develop 
good, gloss. At cone 12 all were yellow and less 
opaque. Barium and zinc oxides did not Increase 
the transiwrency of the glazes except in so far as 
they increased their fusibility. The action of zinc 
oxide was mainly to promote early fusion; it did 
not affect the colour.— A. B. 8. 

Photoceramio pigment proccM; Cologne glue in the 

. O. Flecke. Kerara. Runds., 1919, 27, 

206. 

BV)b reproducing photographs on pottery, a suitable 
coating material consists of 1000 parts of water, 
60-05 of Cologne glue, 80-40 of white sugar, 30-35 
of iridium oxide, apd 80 parts of potaylum 
hiaixomiite. The mixture to Altered ihroui^ Unmi, 


I 0'50 Al/);, I'Ofi K»()., 
I 0'40 AluO. B’BO 


I)oured on to a sheet of glass, and dried In the dark. 
The plate Is exposed to light under n negative in 
the customary manner, coated with u 3 — 1% solu 
tion of (‘oliodlon. and then IminerstHl In sevenil 
I cliangcs of water until the last water Is colo\irless. 
A sin'Cl of pap(‘r is lightly i)rt‘s.sed on to the film, 
which is tiicn traiisferml from the glass, with the 
collodion sldt' npiK'rinost, to the ware to be 
deeora(<Ml, tlie p)ii>er remov(Hl, and th(* picture 
develoiuMl l)y washing with warm water, and fixed 
by means of nn alcoholic solution of potash alum. 
After drying, I he (*ollo(Iion is ivmoved by solution 
in ether, llio plefnre coated with a mixture of 
<'oi»alha Italsjuii, oil of cloves, a plgnumt showing 
a strong (‘onirast to tlu‘ om* pivvlonsly used, and 
a flux, ami finally the ware Is Imrned in a muffle* 
If glazed ware Is lo be dcoorati'd In this manner 
it sljould he coih'd with ( 0 ])al vaiadsh b(‘fore the 
s(‘nsilisi‘d film Is applied.- A. B. S. 


Fatf-nts. 

Cla.'iStiKltiiift jiirnfirrs. 10. UoirnnI, St. Ouen, 

France. Fug. Fat. 117,452, 27.fi. IS. (Appl. 

10,572/lS.) Ini. (Vniv., 12.7.17. 

Thk lop of a gla.ss inelllng fiirmux* is exiended 
and provided with an .'Kidlllonal wall and sides 
.VO a.s lo form a small snpidemenlary hcjiled 
eliamlM‘r in which a receplaelt' for didlnlle rpiantl- 
(i('R of imdlen glass Is placed, Mtains are pro- 
vided for lil’thig I he nveplaele out of and n'tnrn- 
Ing If lo lh(‘ iK'ated ehamlv'r. A d.-mii>er forms a 
partition belween Ihe snpplemenlary <-hamlM‘r and 
(h<‘ fui'na(‘<* wlmn Die receplaelc' l.s moved to the 
gafh<‘rliig poini and is removed anioinal ienlly when 
a fia'Sli eiiarge of glass flows from the funiHCc to 
fli(‘ rc<'<‘pb‘ol'‘. Wdli lids arrangenmnf Ihe time 
of e.\posur<‘ of the glass lo lh(‘ atmospher<‘, l>efore 
it Is g:Hh(‘r<*d. Is very short so Unit undm‘ (‘ooDng 
Is ohvlale<l. and the rei'epl.aele may 1 m‘ of small size 
thus iMTUilttlng friMpient renewal of Ihe glasft, and 
requiring l(*ss fmd for lauiling. A, B. 8. 


(Uass; Miiniifarfun' of - ■ 
Fillsbiirgh, Fa. 11. S. Fal. 
A]iid., .S.10.18. 


.1. A. (9iamlK‘rs, 
1,:{09,274, 8.7.19. 


Iv tln‘ maniifacl nr(' of glass, a suffielent amount 
of lh(‘ molten glass to make several of the rtspiired 
articles is drawn from fln‘ fnrnaee, and any 
snrplns is melted by the nddlilon of molten glass 
at a higher tempi'raiure.— A. B. 8. 


CliiHH moot; Machine for the mnnufarture of . 

A. B. IlolTm^s, l>ondon. Eng. Fat 129,324, 
17.10.17. (A|ipl. 15,078/17.) 


A MAcniNK for maniifaelnrlng glass wool consists 
of an clectrleally heated melting veswd made of 
tungsten, Iridium, or an alloy having a high ele^ 
trieal resislanee. The glass Is drawn through 
nrK'rlurcH In III.- Inp of llu- im-ltlnR pot ^ a 
rotfitlnn (Inini, tho floxllil.- rlin of wliloli ylolde as 
tlip wool cooIh tinil .•onlTHPlB wfion wound thereon. 

—"A. B. Hfc. 


Reinforcement of articles made of day or clay 
compounds. F. Humphries, Boscornhe. Eng. 
Pat. 12t),00fi, 18.9.17. (Appl. 13,308/17.) 

Aiitici.es made of clay or the like are relnfor<^ 
by Incorporating therein pieces of metal coated with 
a glaze which fuses at n temperature above 80(1° C., 
but below that at which the reinforced ware to 
bumed and atoo below the melting point of the 
mcial.— A, B, S. 
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Kiln. C. H. Zwermann, Newark, Ohio. U.S. Pat 
1,306,973, 8.7.19. Appl., 27.3.19. 

Bach of a pair of tunnel kilns placed side by side 
and having a common Inner wall, Is divided into a 
water-smoking zone, a preheating zone, a firing 
55one, and a cooling zone, the inlet of one kiln being 
platKHi alongside the outlet of the other. Circu- 
lating fiues deliver hot air from the cooling zone of 
one tunnel into the top and bottom of the water- 
smokJng zone of the other tunnel. In the outer 
wall of (*ach firing zone are several burners deliver- 
ing Into the top of the zone, and Into a series of 
preheating flues one above another and below the 
burners, with Inlets adjacent to the bottom of the 
tunnels. Alr-heatlng flues in the tops of the 

and firing zones 

if *‘*hl to other air flues in the bottom 

of the tunnels.— A. B. S. wiiom 

Be/rortortf bricks and blocks; Manufactvrc of 

Eng. Pat. 129, ISi), 7.8.18. (Aiipl. 12,811/18.) : 

Tire add or basic rn.a/erial u.scd for the inamifac- 
fure of refractory bricks ami blocks is mixed wlili I 
a small i)ercentage of fine flue dust (ontalnlng a i 
high iH*reentng(^ of magnetic oxide of iron, obtained , 
fiY>m the downcomers of blast fiirnaws and biirmnl ' 
In the customary manner. For silica bricks ^—3% j 
of the dust is uwd, but for brh'ks mach* of sJmink 
Greek magnesl/c 2j-~10% is nypilred to bind the 
material effectively.— A. Li. S. 
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I main or exit flue, all of which ^ 

the two rows of chambers, ^tweeu 

through the hot air flue Into thf ehimll 
ta ning nearly dry goods and thenw 
saturated state, into the moist nir Partially 

It passes Into those cbSrs ^uwl^'^^ 
and thence Into a maln^flue^le^in? t! a 

-A. B. S. 

Gibbons. Sheffield^ Eng.®-p«?"'^^ S' 

(Appl. 14,645/18.) ^ 7.9.18. 

(tlass; Feeding or controlling of the feed at 
— /ro« glass furnaces or 'fSc 

! g'oof/ig'- 

j 

' /or drawing 

noliow H. Wade, London. From Empire 
Machine to., Plftsbiirgh, P,i., U.S.A Eng Pit 
VA-JII, m.w. (Aval m/m ^.it. 

.Sek Its. Pat. L.101,77] of 1919; Ihls ,1., 1919, 4(1.5 . 4 . 
Furmicv linings. F..8. p,it, 1,. 508, 181. Fee 1. 


IX.-BUILDINC MATERIALS. 


AbraHre whtrl. J[. R. Power, Assignor lo The 
Oarborunduhi Co., Niagara Falls. N.V. F.S. 
Pats. (A) 1,310,291 and (a) 1,310,292. 15.7.19. 
4ppl„ 27.8.1S. 

I.\ an abrasive wheel, eoin{)osed of abrasive par- 
ticles united with a slllcale binder, the voids are 
filled with (a) the coal-tar distillate paraeouinarone 
(l)Olymerl8ed benzofuran) or (n) a mixture of 
mineral wax and paraeouinarone.— A. 11. S. 

Abrasive wheel II. (\ Martin, Assignor to The 
Carborundum Co., Niagara Falls, N.Y. ICS. 
Pat. 1,310,3(», 15.7.19. Appl., 27.S.1,8. 

Tx an abrasive whe<‘l composed of abrasive par- 
ticles united by a slllcale binder to form a porous 
structure, the voids arc filled with a synthetic 
material forme<l by the action of eblorine on 
naphthalene.— A. B. Ft. 

[[nsulathif; and abraAivr] composition of matter. 
H. M. Olson, Burlmuk, and H. W. Becker, 
Ix)ra[>oc, Cal., TI.S.A. Eng. Pat, 120,505, ,30.8.18. 
(Appl. 14,120/18.) 

The material Is eoinposial of ?;>— 95% of pulverl.sed 
Infusorial earth or non-crystalline sill(*a In a 
finely divided state and 5—25% of a binder of 
aluminium sulphate and an alkali sulphate nnd/or 
lime. A mixture of Infusorial earth 88%, sodium 
sulphate 1%, aluminium sulphate 1%, and lime 10% 
Is specially mentioned. The material may be mixed 
with water to form a mortar or It may be formed 
Itfto bricks etc. The mortar or bricks may bi‘ 
calcined at 8000-2700° F. (425° 0.-1480° C.) pro- 
ducing a cr3'8t4illliie substanev with the appearance 
of natural klcsclguhr and the abnislve proi)ertle8 
of crystalline silica.— A. B. S, 

Driver for clay wares. A. Bllliw’r, Constance. Oer. 
Pat. 811,258, 10.7.13. 

A DBYKR consists of two iMirallel series of cham- 
bers which are connected by transverse flues in the 
floor of each chamber to a flue for partially 
saturated air and another flue for hot air and a 


Concrete; Liffbt-weiyht . \V. L. Scott. 

Engineering, 1919, 108, 33. 

Co.voRETE suitable for reinforevd concrete stme- 
turcs can be prepartKl by the use of an artificial 
aggrt‘gate having an apparent specific gravity less 
than unity. The light nrilllclal aggregate used In 
America is made from clay whlcli Is burned to about 
2000° F. (1090° (X) In 30 hours. This rapid burning 
causes the clay to sw’ell and form a solid mass of 
clinker which Is non-porous. After cooling, the 
product Is ground and by careful grading a eon- 
erete may b<‘ made weighing about 110 lb. per 
cub. ft., and having a crushing strength at ^ days 
of 4000 lb. IKT sq. in. The method of eliminating 
voids In (‘oncrete by means of pneumatic hammers 
Is advocated.— C. A. K. 


Portland cement; Electrolytic determination of iron 

oj'ide and alumina in . Wolf. Zenient, 

1918, m. Chem.-Zeit., 1019, 43, Rep., 124. 

One grm. of the a^ment is trc'ated In the usual way 
for the separation of silica, the filtrate is treated 
with ammonia to preeipltato ferric hydroxide, this 
is dissolved, re-preci pita ted, wnsheil, dissolved In 
<lllute sulphuric acid, and the solution addcil to 
5 grms. of nmraouluin oxalate dissolved In water; 
the total volume should be about 150 c.c. This 
solution Is electrolysed using a gauze cathode and 
a spiral anoile. With 1-5 to 2*5 amps, and 4 to 5 
volts, the iron is deposite<l in about 90 mins. 
After the current has bwn interrupted, the cathode 
is washed with dilute sodium hydroxide solution, 
then with water, dried, and weighed. The solution 
and w'ashlngs may be used for the determination 
of the aluminium; the conditions are the same as 
for the deposition of the iron except that platinum 
foil is used as the cathode. The aluminium 
separates out as hydroxide which Is collected on a 
Alter and washed; the filtrate Is boiled with the 
addition of anunonlum chloride until excess of 
ammonia has been expelled, when a further small 
quantity of aluminium hydroxide is obtained, 
which Is added to the am qwntlty.—W. P. S. 
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Pateni^. 

Cement: Non-porous . F. D. Mulllgau, Belfaist. 

Eng. Pat. 128,462, 31.7.18. (Appl. 12,478A8.) 

A NON -POROUS cement is made by adding | oz. of 
a mixture of 20 oz. of slaked lime and 3 oz, of raw 
linseed oil to 1 lb. of a mixture of cement and sauid 
after the latter has been mixed with water to form 
a paste. The mixture of lime and oil may also l>e 
used to make ordinary cement-mortar waterproof. 

— A. 11. S. 

Vnnting surfaces [of cement]; Production of . 

J. 0. Grant, llnrnos. Eng. Pat. 128,718. 22.0.18. 
(Appl. 10,332/18.) 

Printing surfaci's In relief, e.g.. type, printing 
plates, process blocks, etc., arc made by iiouring ^ 
pure Portland cement into a ilong, papier-mftche j 
or other mould, the latter being surrounded by t 
glass or metal sheets forming a easing sufflciently i 
deep to permit tlie CN'menb east to Ih‘ of the desinni ; 
thickness. An oiled sheet of glass or other plane 
surfacti is placed on the cement whilst it is still ; 
liquid so ns to make the back of the cast quite ; 
even, or a backing of plaster of Paris may be used. , 

— A. II. S. I 

Portland cement; Monufactme o/ — • W. S. i 
Akerman, Burnham. Eng. Pal. I28.i.>0. -. 7 . is. , 
(Appl. 10,801/18.) I 

A mixture of limesstone and slialc or clay in .snit^ j 
able proportions, with or without the addition of , 
fuel. Is heate<l in an inclined tubular calcimng , 
ivtort placed in a chamlx‘r of a continuous kiln | 
having oscillatory shafts. Tlie carlnm <lloxide and , 
other gas(‘8 evolved, together with any nil and tar, , 
are conveyed through suitable pli>ing and used in ; 
anv c*onvenlent manner, e.g., for heating the kiln, j 
Tlie calclne<l material is then introduwd into a i 
kiln and heated in the usual manner until If | 

cement-clinker. The waste heat from the kiln is ; 
u.s(h1 to heat the calcining retort.— A. B. . 

JJme; Pro(M\^s of treating - — . CnnrntUhus j 
composition and method of preparing ^ome i . 
OuMett, Staunton, Vn. II. S, Pats, (a) 1,308,1)31 
and (a) 1,308,032, S.7.10. Appl., 23.0.18. 

(a) liiME and a pulvernleiit oxy-salt are mixed with 
water. (a) Ilydrnnllc (vment eomi)osltlonR are 
prepan'd by intimately mixing a dry oxy-salt with | 
a h.vdraulic aunent.— A, B. S. j 

Cement; Method of and apparatus for testing . | 

W. G. Skinner, Yorktowm, Va. U.S. Pat. i 
l,;i00,702, 15.7.10. Appl., 17.4.18. | 

Thf; fineness of ooinminuted mineral substances, 
such as cement. Is determined by applying an 
adherent coating of a liquid of known sp. gr. to 
the surface an*a of a definite amount of the 
material and measuring the amount of liquid 
retalned.~A. B. S. 

Priming for concrete. Eng. Pat, 128,402. ‘Vcc 
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X.^4lfETALS; METALLURGY, INCXUDING 
ELECTRO-METALLURGY. 

Steel turnings; Utilisation of in the blast 

furnace. Tripler. Comptes Bend. Soc. de ITnd. 
Min. Bngineering, 1919, 199, 58. 

In 191» the 9bortage of SpanlMi ore and later of 
Briey oie neceesitated the nae of steel tumlnga in 


(he blast furnaces at an Ironworks in the North 
of France. At first a proportion of steel turnings 
<H|ual to 10% of the weight of pig-iron produced 
was added to the burden of a hwmatlto furnace 
with irregular results, but later the proportion was 
ralstMl to 20%, 30%, and 60% of the weight of plg- 
Iron «i8t, and with the complete failure of ironstone 
a successful attempt to ust* tuinlugs exclusively was 
made. In 1017 (Imn* furnace's, two hiematlte and 
one basic, worked quite regularly for throe months 
on turuiugs aloiu', (he monthly t'onsiimptlon of turn- 
ings oxcvedlng 25,000 tons. Tin' following are some 
of the charges ust*d in‘r metric ton of plg-lron pm- 
dnml, the weiglits iKing given in kilos, llft'matlto 
foninlry pig (SI 2-50%. Mn H)0%, S ()-04%, 

P 0 08%) : ((/) coke 1275, Spanish ore 2200, lime- 
stone 000; (h) niic 575, turnings 1000, tap cinder 
100, ferroinangaiu'se slag 40, “ si lex ” stones 20. 
Basic pig-iron tSl 0-3%, Mn 1-25%, S 0-08%. 

P 2 10%) : (a) coin' 1250, Normandy on^ 2200. 

inanganew' ore 70, basic slag 80, limestone 1100; 
(b) coke 450. turnings 050, Normandy ore 150, basic 
slag 200, manganese ore 20. Comparing the basic 
burdens, tin* output of n furnace burning 200 tons 
of coke iH'r day was 100 tons of pig-iron when using 
ore, and 415 ;ons witen using shvl turnings, so that 
it might he advnnlMg(‘oiis to utilise turnings even 
witen (lie cost price' of a ton of plg-lron was not 
dcercast'el.— C. K. 

Jtlast furnaee. gas; Elect ricaJ cleaning of . 

\V. II. (Jellcrt. Blast Furnace and Steel Plant, 

loit), 7, 331- 330. 

The removal of dust and fume frean l>last-furimce 
gas wiiik' at tie' s.ame tlnu' eonw'rvlng the m*nslble 
lieat of I lie gas Is a <)llll<*nlt proiilem, and the dry 
system lias not Ikmui snecessful so far owing to the 
inai-reii)ova 1 e>f fnnn'. By lln' (Nittrell system of 
elt'etrical jnvcliiltatiem it has Imh'II found iiosslble 
to rtmiove practically all of tin* dtist from the gas, 
liniinllng zinc and iiolasli funn*. The latter Is of 
linportaiiee apart, from Its intiinsie value, when 
the elimination of the fiuxlng of stove bricks Is 
taki'ii into a<‘connt. Tin* iMiasii content is gmiter 
in ores ns<Ml in tin* mannfaclnre of splegi'lelseu and 
forromangaiK'Mi*, and manganese ores usually con- 
tain consldernble quantities of zinc. Under various 
eoiiditlons of working the use of (dectrlcral preidpi- 
tation oil lilust-fnriiace gas has effei^ted a removal 
of from 89 7% to IKi 4% of the dust and fume. About 
.50', V, of (In? total ilust coming from the furnace is 
<*oliec(<*d in tin* dry dust catcher, and contains less 
(lian 1i% of K,0. The fine dust colk*cted by the 
pi t'clpltator contained from 274% to 20-79% of 
water soluble iiotash (K/)) wlien gasi's from pig- 
iron manufacture were treated, and even when 
tlie potusli recovery is iiisignlficaiit electrical lintel- 
pltation secures a firy clean gas for us(* In the hot 
stoves or i>ollers. — C. A. K. 

Sulphur in the converter; Reaction of - . B. 

Osann. Stahl. n. Elsi'n, 1019. 89, (iTT-OiS. 

Tuk behaviour of sulphur in the basic Beswimn’ 
<'onverter Is principally considen'fi. The mt'tii lu]^> 
of the process as put forward by various Investi- 
gators is dlHciiHsed and the following wnclurions* 
i arrived at. Tlie principal deHiilphurlsatloii begins 
shortly after the lM*glnnlng of the after-blow and 
extends over a iK'rlrxl. The sulphur In the iron 
reacts with the manganese oxide, forming man- 
ganese siilrihlde, which passes into the slag, 
5PeS-f5MnO-f2P-5Fe-f5MnS.fP O,. That deaul- 
phurlsatlon takes place with the formation of 
enlcium sulphide is not correct, (’alclum sulphide 
In the presence of the excess of ferrous oxide 
the slag reacts as follows: CaS 4 *FeOs»Fe 8 -bCaO. 
In the acid converter only a small amount of desul- 
phurlsatlon takes place.— J. W. V. 
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Qraphitlsction of white cast iron on annealing. 
P. D. Merica nnd h F. Gurevich, ILS. Bureau 
Standards, Techml VniH^r 129, J, Franklin 
Inst, WU), 188 , m 

The tvniiH^rntiin^ Initial prcclpltiillon of tewpoi 
carbon after six hours’ annealing is about SSO^C,, I 
and Is not notUvnbly alTectcd by varyluft the sulphur ; 
confent 01 to 0-2% or by varyliij? tho (ohiJ j 
rarbori from :ir, to 3-U%- For a forf.y-olght hour ' 
fMTiod of aniioalin;: llio louiixmiture is about 
72o° ADiioalln^ two of tho Hnnie iron 

iU. 1000'' and IKHFO. ro.s[M‘f‘tIvc]y and cooling at 
criual ralcH cauw'H df?coiiii) 08 itiou of all the free* 
C(‘n)('nMle, but Ichh grajdilte 1 h f<mnd In the latter 
caw Ih/iri In the fonner. (irnphlte would therefore 
npiM'ur to Mer)arate dln^ctly from the solid sr)lutlon 
on cooling when Its nuclei are already present. 

-J. W. D. 

CaHC-hardening procasM; Improvements in the . 

D. Hanson and J. R. Hurst. Iron and Steel Inst., j 
May, 1910. 19 pages. ' 

An investigation Into the prevention of flaking and i 
chipping in cased lardcauHl articles during and after | 
grinding. In ordinary rmdhods of case hardening, ' 
heating the st(H‘l to 900° (1. In contact wltli a fairly , 
vigorous carburising agent, followed by cooling in i 
tl»e box, favours tlie production of a network of 1 
cenKUillle in lli(‘ ease, which Is a frequent sourw of ■ 
eraeks. In case Iiardened nlck(*l steels with up to j 
<i’5% NI, relinlng at a tiunpi'i-nture lower than the I 
earhurising teniiK'rature l(*iidH to aggravate this j 
trouhI(‘. Nt'veral nu'lhods for overcoining the dlfll- j 
eulty are suggested, that Ixdng ijndeiTed which J 
deals with ll:e modillcation of the existing praeiiw | 
In sueli a rnamier that a case of practically eutectoid 
eomposillon is ohinliied. Tills is aeeoinplKshed by ; 
InlrodiK'ing a pr()long<‘d piM'iixl of cooling from the 
<'arhurlslng lenii>cralure to a t^unperature lying i 
iHdween tlie Huai relinlng lem|H‘rature and the i 
eutectoid t<‘mp(‘rature iK'fore withdrawing the box ; 
from the furnace. Idie modified process has lu'cn : 
(carried out sueeessfnlly both experimentally and on | 
the works scale. In the works the tompernlurcs ; 
for 2T>% or 9-5';^, nickel steid were earhurising at 
900° 0. nnd slow cooling In the furnace to 710° C., , 
befon* withdrawing the boxes. Satlsfaetory results | 
linve also Imhui olitalned for plain earl)on steels. | 
For 5% nickel sbHds a high earhurising tempt'ratii re j 
(950° 0.) without any falling lemp(‘ralure tnuit- I 
inent aptamrs to Ix' satisfactory. -J. W. D, | 

Alloil steel: Kffect of rate of temperature change on \ 

the transformations in an . H. Seott. ILS. j 

Bureau Standards, Sclent. Paper .T15. ,J. Franklin i 
Inst., 1919, 188, 127. 

(loouNO curves of a higli siK'ed tool steel showed ; 
two critical points on c*oollug from 920° 0. One at ; 
about 750° C. was aecompanied by the precipitation ' 
of carbide, wlilh^ the other, on fast (x>olIng, was at ^ 
about 400° 0., the carbon remaining in solution as ; 
inurtenslte. Both were detected on cooling at Inter- | 
me<llate rates, the micro-constituents being mar- i 
tenslte nnd troostlte. Heating curves of the steel 
made on 8i>ec‘lmen8 which had been rapidly and 
slowly cooled showed critical points at temperatures 
of about 045° (L and 600° C. rcs{)ectlvely. Those 
temperatures Indicate the precipitation of the 
carbide previously held In solution by cooling. 

~J. W. D. 


Silicon-manganesc : Production of in the electric 

furnace. B. O. Klugh. Trans. Amer, Blectro- 
chem. Soc., 1919, 201I-~278. [Advance copy.] 

Taa operation of making alloys containing over 
a0% SI and over 25% Mn from cheap raw material 
was carried out in a carbon-lined electrical taxwa 


I of a three-phase type, having three electrodes in 
I line. Alabama bituminous coal was used as tiw 
I reducing agent. Alloy of the average composlUon 
I about C)5% Mn, 21% 81, 13% Fe, and below 1% c, 

! w^as produced from a mixture of ores containing 
from 3.3-1 to 17-8% Mn, A recovery of 73% of the 
manganese charged was obtained in the alloy, and 
10% In the slag, 17% being lost by volatlllsiition. A 
high slag volume was maintained to preserve the 
alumina balance required for a fluid slag. Accu- 
mulalloris of hIgh-manganese slags from previous 
production of ferromanganese were treateil in the 
furnace with the addition of iron turnings to 
supply the uec(‘asary Iron for the alloy and to 
incrt‘nse the conductivity of the charge. The 
average analysis of the metal produced was 
70% Mn, 9% Fe, 20% Si, below 1% C. The weight 
of slag (1% Mn) produce<l was 4-7 times that 
of alloy, and would not be regarded ns sfitlsfactory 
for normal economic conditions. The use in steel- 
works pracllce of silicon-manganese alloys of 
suitable eomposltlon Is urged.— 0. A. K. 


Silver volalilimtion in melting. F. P. Uewey. 

Eng. and Min. J., 1919, 108, 87—89. 

It is invariably staled that little loss of silver 
occurs in I he Parkes proc<'.ss for desilverising biuse 
bullion witli zinc, lait in seven miscellaneous 
siimjiles of Parkes zinc, silver was found present 
In (lunntities of from 28 oz. to 004-5 oz. i)er ton. 
Tlie r(*sults show wide dlfteronces in th(‘ distilling 
conditions and it Is possible to distil the zinc out of 
the crusts so tliat it carries only slight amounts of 
sliver. The loss of silver has no connection with 
volatilisation, and is caused by excessive ebullition 
of the zinc In the retort. Tiio prt'sence of lead does 
not promote volatilisation of silver; on the contrary 
analytical n'snils demonstrate tlmt it protects the 
silver from the “ drag ” of the volatile zinc. The 
eondltions in distilling zinc from ores are some- 
what dltrer<*nt, jiarticiilarly in that there is no hath 
of lead to hold back llie silver, and “ dusting ” may 
occur. Th(' quantity of silver lost in dusting is 
small, a ligure of O-n-1% of (he sihx.T charged Ixdng 
obtained on samples reiiresenting a month’s record 
of commercial cui)els.— 0. A. K. 

Zinc ores; Itoasting nnd magnetic separation of 

Wisconsin . E. (J. Deulmun. Eng. and Mjn. 

J., .1919, 107, 1107—1111. 

Zinc blend(‘ is usually associated with marcaslte 
(FeS„) In the Wisconsin fleld and the mine concen- 
tratels not suitable for smelting owing to the high 
iron content. It is therefore further concentrated 
by magnetic treatment after roiisting. The concen- 
trate is roasted In a multiple-hearth furnace of the 
Wedge typo and Is self- roasting. A maximum tem- 
l)eraturo of 900°— 1000° F. (480°— 540° C.) Is 
attained, and maintained so as not to oxidise the 
zinc blende. The marcaslte particles are converted 
on the surface Into magnetic Iron oxide, the cores 
of the particles remaining Fe„ 8^ + , and, to some 
extent, unaltered FeS . Gas containing 4—6% of 
sulphur dioxide Is evolved and is suitable for sul- 
phuric acid manufacture after the removal of dust 
by a Ottrell precipitator. The roasted ore passes 
through rotary drums cooled externally by means 
of a water 8i)ray, and is fed on to a vibrating 
conveyor which passes over a “ rougher *’ magnetic 
separator of the Dings type MM machine. Magnetic 
iron sulphide particles are carried on a circular path 
out of the magnetic field and discharged, while the 
ore, containing 56—68% of sine and 8—4% of 
iron, is fed on to the finlMier magnetic separator 
belts which move at the rate of TO ft per min. 
between magnetic eoUa sii4 a molviiig armatore. 

■ - 0 . A K 



Td. xxxvnt. Ho. 17] Ofc. X.-METAtS ! IfflmtOBQt, Bt6l.O DISO ELEC TRO -MET AL LVltOY aMx 


Flotation te»t work; An outline for . H. L. 

In the pi-eparatlon of an ore for flotation tests the 
sample should be crushed, as nearly as possible by 
the method to be used in prospective practice. Ore 
which has been ground dry is usually less amenable 
to flotation separation than that subjected to wet 
grinding, and the physical characteristics of ore 
ground by the two methods are (piite ditVerent. Prv 
llmlnary teats are directed mainly to the discovery 
of reagents which give the best extraction. If the 
ore is not amenable to dlrc^ct flotation, auxiliary 
methods which may improve the si^paratlon are 
testcii, but must always be considered in relation 
to the general flow she(‘t of tlu' i)r(K‘ess, and subse- 
quent exi>erlmenl8 are made under conditions 
which reproduce mill inactice. A locked ” flota- 
tion test is carried out by dividing the ore sample 
into a number of equal parts, and treating the first 
iwrtlon. The middlings an* then Rflurned and 
treated again with the second vmrtlon, and so on, 
as the tailings from a single flotation test never 
represent the character of that product as obtained 
in continuous working. Tin* on*, tcsied in this 
way, should l>e previously ground to pass a sieve 
witli 40 meshes iH*r liiu'ar inch, and a sciwn 
analysis, with assays, made. T1 h‘ tailing product is 
scn'ened and assays made on the resi)ective sizes, 
thus determining with a fair degree of accuracy the 
coarsest permlsslbh^ grinding of the ore. Ihe 
method of crushing the original ore to i)asH t«*reens 
of various sized mesh, ami oonc(*nt rating each 
sample separately Is not recommended. Tests are 
further made on tin* smallest (juantity of r<*ag<‘nts 
necessiiry, the minimum time of trcntnu*nt and iht* 
lowest rate of dilution rmpiired. 'I'lie values 
obtained should correspond elosoly with results 
obtalru'd in [»racll(*(‘ in a mill of the same class. 

A. K. 


riijtaliiin [of ores]. .1. W Unih. j»in. Fmg. and 

Min. .)., 191!), 107, 1149- 1lo9. 

Tue live most important I’aclors in notation are: 
agitation, the solubility of the eonlaminant (usually 
oil), tin* siirface Pmsion, the siz<* of bubl)les, and 
tlie size of the sulplude particles. These lactors are 
lnter-d(‘pend('nt. As more oil go(‘S into solution, the 
surfacv tension of the bubbles is diminished, and 
us smaller bubbles are formed, lh(» smaller lM*coin(*s 
the mass of particles that can be. floatc<l. Fine 
grinding increase's the surfae<' contact of the 
])article with the bubble and the iiilluencc* ot gravity 
is reduced. The probability tliat all the floatable 
particles in the pulp will l>e brought into contact 
with bubble surface Is deiK'iident on tin* total 
bubble surface, and the smaller the bubble, the 
larger is the bubble surfnci? for any given volume 
of air, thougli the slower upwar<l motion of a small 
bubble Is an adverse' fact.or.—t'. A. K. 

C ohal t -71 ick cl liquors; Trcaifuent of - . O. Jlarlh. 

Metall u. Erz, 1919, 16, 207-273. 

The dry treatment of complex cobalt-nickel speiss 
being almost impossible, wet methods of extraction 
are used. Bc'foro bringing the crude siK'iss into 
solution, arsmde Is removed by roasting, the pro- 
duct concentrated In a furnace and the iron present 
slagged ofP. The coneentrntod sj^etss is again 
roasUMi and calcined witti soda, yielding a mixture 
of oxides which is finely ground and dissolved In 
hydrochloric or sulphuric acid. When •dissohdng 
with hydrochloric acid, the acid Is heated in 
an earthenware or preferably sandstone vessel and 
the oxides stirred In, the metals dissolving In the 
following order ; Pb, Co, Ni, Co, As, Sb, Fe. Solu- 
tion In sulphuric add Is rather more complex, r^e 
add in contained In rotattnf Iron pans, the oxides 


being stirred in. Much heat is llbcrakxi and 
powdery sulphates result. They ai'e heated to 
600°— 000° C. and then dissolved In water. In 
either case the solution Is diluted to precipitate 
lead, silver, antimony, and arsenic as far as 
lK)ssible. Besides copix'r, cobalt, and nickel the 
sohitlous still contiiiu iron— as ferric iron In the 
hydrochloric acid solution and ferrous Iron In the 
sulphuric add. The metals may l>e separated by 
three metluMls. (1) Prccipllation by metals. Silver 
is pixH'ipitated by copiH'r and copper by iron, but 
if ferric iron Is present more copiH'r may be 
required to reduct' the Iron than to pR'clpitato the 
silver, Bolh motals may be pivcipllaled at once 
by Iron, csiaxlally If ferric iron Ih' prestmt, but 
this Inirodiues ferrous lixin Into the solution which 
must nflerward.s be pn'clpitated by alkali. The 
behaviour in bydns'lilorlc and sulphuric acid Is the 
same. (2) rrccipitMilou !)y sulphides. (*opi>(*r and 
silver are pi‘i'cipil«h‘<l togellicr by hy<irogen sul- 
iflilde, l»ul the o]>t‘ialion is expensive and necessi- 
tates more work tliiin witli inetallle i)reelt»llantH. 
As hydrogen sulphide is a nslueiiig agent, all Iron 
should Ix' lu tin* fi’i’i’ous stall*. Ihe iron (*aii Im* 
si'pa rated from the cobalt -niekel by using alkali 
snli>hi(lcs. sodium sulphide being iiri'fi'rable tn 
calcium Kulphldc. 4'lic pivcipltatc and solution an? 
bi'Hti'd together, the Iron sulplddc thus iH'lng n*- 
dissolvcil. Till' (’<*S NiS ml.xiurc is ronslcd to sul- 
phates. dis.s(dv('(l. and the c(»balt im'clpllatcd by 
hypo(‘blorll<‘. 'riiis method Is preferably carried 
ont In sulphuric a<'l(l solution. (<1) Pr(*ciifltatlon by 
alkalis and alkalliu* earths. The n'agi'nts arc soda, 
caustic alkali, and sodium hypochlorite, or lime, 
milk of lime, and bleaching powdi'r. Solution In 
hydrochloric arid lias the advaulagi' that the 
<*heaiM*r llm<‘ iva^eiils may lx* usctl. rrccj]»ltntlon 
takes place in llu* following ordt r Fe,,. (Ah, Sb), 
Al, Fn, ('o, /n. NI. ('a, Mg. (lie separation b(*ing 
the UKU-e comideie tlu* wld('r aiiarl. the metals are 
In tlu* Heri<‘s. 'I'he Iron siiould Im* in Ihe ferric 
stale. 'I'he pre« lpihint should lx* add(‘d first In the 
solid stat(*, a fti*rwai(!s as solution. Each m(‘tal Is 
eonsl<l<‘re<l .s<‘paralely and the best coudltloMS for 
Us iwdniiou are diseiissed. Wlien using this 
method, silver sliould la* absent and copjK'r sliould 
he low. If llu'sr two iiu'lals are jin'senl in iiolatde 
quantities, a (‘omblnalloii of nu'lliod .3 aiul method 2 
should be used. Whellu'r li.vdroehlorlc or sulphuric 
acid should Ik* usi'd as solvent (b'p(‘nds on tlu*. pro- 
port Urns of lh«* nu'tals ]u*(‘sent, wh(*t,her It !s 
<*conomical to extract them, and the degree of 
tiurity requli’ed. For speiss(*s eontalnlng no lend, 
(‘opfK'r, or precbuis nu'tals liydroehlorlc arid Is pre- 
ferabb*. If tlu'se metals are t>res(*nt in aiipreelable 
l)roportlons, sulpburle n(‘ld should Ik* usc'd, 

' ^ - T. if. Pu. 


lllcrlriv rcsislancc huit Inoliu!/ ftiniacc. A. M 
Flark. Blast Furnact* and Steel Plant, 1919, 7, 
.343 34.3. 

q’wo forms of a rww type of (*leclric re.sistance fur- 
nace have been deveioiH'd by the (leneral Electric 
Co„ viz., a high temperature (1090° C.) furnace u^d 
in temiK*ring, hardening, and guu_ forgiiig.s, and a 
low temi)crature furnace* (u[) to olO O.) used for 
shrinking jackets on a variety of cores. 
naee is built In He'ctlonnl iinlls which may fitted 
above one another to give u grcaU*r depth of heating 
surface Eacli unit f)f the low tenii)erature funiace 
consislH of a cylindrical casing with top and bottom 
castings and a heating unit of calorlte ribbon 
mounted on, but Insulated from, a cast iron sup- 
I>ortlng plate. A one-sectlou furnace la usually 
provided with automatic control. The construction 
of the vertical high temperature furnace Involves 
the use of a heavy calorite ribbon supported on In- 
sulators embedded in the furnace wall of refractory 
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bricks, 00 as to eliminate the Inherent weakness of I 
metal sapports at high temiferatures. Each section 
Is controlled Inde[>eDdently and antowntlcally. The 
advantages claimed for this type of furnace Include 
minimum temiH^rature variation, unlfoiw and 
waxlmuiu rat(‘ f^f luxating, and the ellnilnatlon of 
scale due to oxidation. — C. A. K. 
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Iron in iron ores. JJrandt. See XXIII. 


Patents. 

Iron silicon alloys; Manufacture of . K. A. 

Kadfiokl, Westmliistor. Kng. Pat. 127,981. 
(Appls. 9577, 11.(;.18 and 10,924, a.7.18.) 

Av iron-Hillcon alloy containing alKmt 10% or nioix' 
silicon with ndatividy small quantIUos of carbon 
(np to 11%) and manganese (up to 1%) offers con- 
siderable reslstaiKHi to corrosion by acids. It Is 
made by melting Iron or stxHd with suitable propor- 
tions of ferroslll(*on and ferromanganese*. From 1% 
to 2% of y)hoHphorus may be ndde<l to give a stronger 
metal. The (piallty of the metal may l)e Improved 
by air-cooling from 1000° C.— 0. A. K. 

Pickling iron and steel plates or sheets, and 
apparatus to he employed therein. II. G. 
Thomas, Llandaff, and W. K. Davies, Whit- 
church. Kng. Put. 128,398, 20.(t.l8. (Appl. 
10,155/18.) 

Iron or steel plates aix‘ passed through a compart- 
ment, or a series of compartments, made of nci<l- 
reslstlng material, and are subjected to the action 
of acid liquor d(‘liven'd on to the metal in the form 
of simay. The spraying devlee Is so arranged ns to 
give a gr<‘at(‘r aetlon of tin* pickling liquor on the 
portions of the sheets which have the heaviest 
coating of oxldo.“(A A. K. 

Iron, steel, or alloys thereof: Elect rie \r elding of 

. A. G. Hyde, Piudvalc. Eng. l*at. 128,40,3, 

27.8.18. (Appl. 13,920/18.) 

3hiK wires, rods, or tapes <‘tc. to be welded are 
eoated with a closely adhering flux material, such 
as a mixture of aslx'stos and sodium slli<*nte, w^hlch 
is fused or vitrllkMl on them, and has a eoetflelent 
of expauslou ayjproxlmatoly (he sjime as the metallic 
core.— T. II. Pu. 

Steel and other metals; Method and apparatus for 

determining the coyuiition of nhen under 

heat-treatment. M. O’Gormau and O. II. Thomas, 
London. Eng. Pat, 128,750,, 4.7.18. (Appl. 

11,002/18.) 

An indication of the state of a metal undergoing 
heat-treatment Is obtained by observing any tem- 
I>erature ehnnge whl(*h occurs in the metal due to 
ivcalesctmce. The article Itself is connected to one 
terminal of a galvanometer, and a platinum wire to 
the other termliml. The platinum wire may be 
attached to any particular part of th<‘ article sub- 
ject to the beating effect, or may ho used to explore 
the surface so that the tem|)erature change of any 
part desln*d may he indicated.— C. A. K. 

Iron, steel, and the like metals or tools or articles 

made therefrom; Protecting from oxidation 

when heated to a high temperature. A. L. 
Dendrinos, London. Eng. Pat. 128,876, 26.2,19. 
(Appl. 4837/19.) 

Thk articles are coated with a layer of an oxalate, 
preferably an alkallneea)rth oxalate, either alone 


or mixed with other oxalates, or substances adapted 
to prevent oxidation or to reduce any oxide formal, 
such as aluminium powder, graphite powder, ami 
charcoal The coating may be applied as powder, 
paste, solution, suspension, or melt and is easily 
removed after heating.— T. H. Bo. 

[Steel] shell; Manufacture of . R. A. Hadfield, 

Westminster. Eng. Pat. 128,961, 3.4.16. (Appl. 
4907/16.) 

A sHEix case for high explosives, w’hich Is not liable 
to crack in use, is made by forging or pressing a 
nickel-cliromium steel blank to shape, and slowly 
I heating It to 750°— 800° 0. After maintaining this 
temiM^ratiire for some hours the furnace is allowed 
to cool slowly and the shell case Is turned to 
finished size. The chemical and mechanical pro- 
])ertlcs art* as follows 0*45 — 0*6% C, 0-2— 0-4% 81, 

0'2-0-8% Mil, 2% Nl, and 2% Cr. Elastic limit, 
23—30 tons yx'r sq. in. ; tensile strength, 42—54 tons 
per 8<i. In.: elongation, 15—30%; reduction In area, 
34— 58%.-G. A. K. 


Steel; Production of refined basic . W. R. 

Walker, New York. U.S. l^at. 1,309,162, 8.7.19. 

Appl., 12.3.18. 

The charge of metal Is treated under a phosphonis- 
extructlng slag in a bnsii? furnace or couvcTter, thtai 
transferred to a ladle or tlu* llki‘, In which the 
nec(*88ary additions are made, and the metal is 
heated to allow the additions to take effect and to 
rM‘rmit (he rise of imi>urltles to the surface and 
the escniie of gases. A mo(lifie<l slag adapted to 
retaril or prevent the return of phosphorus iuto 
the sttKd is used in the ladle. 


,4ci(/ .Hieet ; Proin ss of making - . W. R. Walk(‘r, 
New V<»rk. V.S. Pat. ],. 309, 4915. S.7.19. Appl., 1.2.18. 
A ruoc'ESH for the production of acid steel low in 
sulphur consist.s of iM^sscunerislng the iron In an acid 
eonverb'r, and t nailing it; successively in a basic 
open-h<‘arth furnace*, a basic eh'ctrlc furnace* with a 
basic slag e*outainlng 10% of silica and 90% of lime, 
and an acid-lined electric furnace wdth a slllelous 
slag.-J. W. D. 


Iron ores contain silica and silicates: Dressing of 
. F. Wtlst, Aachen. Ger. Pat. 311,585, 12.5.17. 

The silica and silicates are dissolved by treatment 
with alkalis or alkali carbonate.s under pressure. 

-J. W. D. 


Copper or its alloys; Proce.ss for protecting 

from attack by atjnosphcres or liquids. Imperial 
Trust for the Enron rageinent of Scientlflc and 
Industrial Re*senrch, The Institute of Metals, 
(t. D. Rengough, and 0. F. Hudson, Tjondon. 
Eng. Pat. 128,297, 23.7.17. (Appl. 10,576/17.) 
Articles of copper or an alloy of copper are given 
a ce)atlng of oxide by exposure (at a temperature 
not exceeding 450° 0.) to air, or to an oxidising 
liquid, e.g., a solution of a i^rmanganate, or an 
aerated solution of a carbonate. The adherent 
oxide coating may be subsequently converted Into 
an oxy-salt by exixisure to the atmosphere or to a 
saline solution. Alternatively, the two operations 
may be carried out at the same time.— C. A. K. 

Electric welding; Process of and apparatus for 

. H. D. Morton, Detroit, Mich., U.S.A. Eng. 

Pat. 128,394, 19.6.18. (Appl. 10,105A8.) 

A icxTALLio electrode in the form of a wire of weld- 
ing material la fed between two serrated rolls to 
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the work, which forms the other electrode. Inter- 
ruption of the arc occurs owing to Irn^gularltles 
In the electrode or contours In the work, and this 
Is controlled by passing the welding current through 
a solenoid coll. If the length of arc alters and 
causes a variation In the quantity of curmit pass- 
ing, the solenoid plunger moves and causes a 
pivoted switch arm to engage one of two plugs. 
The conUict established actuates a second solenoid, 
the plunger of which is connected to the contact 
l>oint of a rheostat In series with the motor driving 
the rolls. The rate of fei‘d of the welding wire 
is therebj' Increased or decreascMl, An alternative 
method is to employ a series motor, which is sus- 
ceptlble to load, Indh to drive the rolls and to supply 
the welding curnuit. As the eU'ctnxle approaches 
the w’ork, the increased current passing through 
the arc throws an Inei'easf'd load on the motor, 
wdilch automatically red\i(vs the rate of feed of 
the welding w ire.— C. A. K. 


W(‘lding ca^st-iron; Mi thod o/ - 1). II. Wilson. 

Rldg(‘W'ood Park, N.J. U.S. Pat. lO.U.lJt. 

Appl., 31.10.17. 

Weldin(} material is caused to adhere to cast-iron 
by converting the brittle surface layer of the cast- 
iron into a more ductile form by means of an elec- 
tric arc.— 0. A. K. 


FJrctric u'uhling. M. II. Uolieris, .Iersi‘y (Mty, and 
0. (\ Van Nuys, New' York, A.ssignors to Air K<‘- 
duction (\). r.S. Pat. la.7.10. Appl., 

4.2.10. 

.V METHOD of improving tlie elia meter of welds pro- 
dmvd by tlu‘ elect rl(* are process wldoh eomprlses 
blanketing the hea<'Ml jiarls of the work during 
the welding operation with nitrogen and thereby 
cx<‘luding oxygen.— .1. W. 1>. 

rurnacf’K for r/n Itivg lead and other soft metals and 
for other purfwses. . 1 . 10. Morhdt, Sunderland. 
lOiig. Pat:. 12S.417, 20.0.1S. (Appl. lOJOri/l^^. » 

In a furnae<‘ of the eruclhle lyp(‘, heat Is applied 
b.v a vertical series of burners arranged nuimi the 
furnace. O'lie burners may In* (irranged to pl.'iy 
direct on to tlio ])ots, or tangentially, but in work- 
ing tli(‘ heat Is applh‘d lirst to the upiKU’ i>ortlon <)f 
tlie pot to melt the surface mi^lal. q'lje low'cr 
l)ortIon of the pot is tlnui healt‘d to iindt the re- 
maind(‘r of tin* metal. It Is elalna'd that tlie risk 
of bur.stlng tlie crucible Is obviated bv this m<‘tho<l. 

— r. A. K. 


Furnace; Fegeneratlrc (tren or [for reheating 

jnetals or smelting ores], 15. W. Krooks, London. 
Eng. Pat. 128,740, 2S.0.18. (Appl. 10,0.50/1^.) 

Flue gas(‘s from a furnace are conducted into a | 
lieating ebainber Ixdow tin* furnaf'e and through ' 
tiues w'hlch are provided wltli iiilot lights giving 
an Injector eff€‘ct. (hia is led In through pliies pass- 
ing through a heating compartment above the fur- 
nace arch, in a dowinvard direction Inside the side- 
wall, and through the heating cliainber to the gas 
inlet of the burner. A branched plixi passing 
through the heating chamlier conveys primary nlr 
to the burner inlet and secondary air fo the burner 
mouth. The admission of 8ec<3ndary air Is con- 
trolled by tile regulation of the pilot Jets In the exit 
flues.— C. A. K. 

Crncihle furnaces; Rocking . M, Muthy, 

Flemalle-Grande, Belgium. Eng. Pat. 128,874, 
22.2.19. (Appl. 4482/19.) 

The furnace la rodeed about an axis adjacent to the 
%xtre^4ty of the lip of the crucible, and the cover 


la 80 mounted that when In Its open i) 08 ition It 
serves as a balance W'elght to facilitate the roi'klng 
movement. 


Annealing furnace. J. ,T. Beemnii, Assignor to 
Standanl Fmd Eiiginwring (\)., Didrolt, Mich. 
r.S. Pat. lO.tl.lO. Appl., 7.1.1S. 

A Ku HN.MK elmmbtu’ for the heat treatment of 
metal articles (‘tmsisls of an annular (‘oiuhilt with 
.'^jiaciHl ends providing an Inlet and outlet. A 
eeniral rotary V(‘itteal shaft carries a s(*rles of 
horizontal arms, wlildi projiH't Into the furnae<i 
through a eircumfertuitlal slot in the Inner wall, 
and carry the artleUvs to Ih‘ heatial.— (\ A. K, 

Furnaer; Open hearth . (J. F. Downs, Buffalo, 

N.Y. T^S. Pat. 1.308.104, 1.7.10. Appl., 5.3.18. 

Within an ojK'n-lieartli fiirmuHj a straight, 
metallic, tubular tluc Is siipportc'd, connecting the 
gas uptake with the Interior of ihe furnaiNL The 
flue is (‘111 indy surrounded by a Jacket through 
which w'at(‘r can Im' elreulaUal. and a nozzle pl|H\ 
movahl(‘ kmgthwisi' Inside tlu‘ jacket from w'lthout 
lh<^ furnnei\ is ))rovld(‘d for agitating the cooling 
wat<‘r. - (f. F. M. 


Open-hearth furnace, A. Miller, Buffalo, N.Y. 
r.S. Pat. 1,300,140, 8.7.10. Appl., 20.4.1S. 

I The furna(i‘ has a pit 1m‘Iow' Its tloor-l<'vel W’lth a 
down-thi(‘ from tlie h(*arlli. In Die pit is a w'Ihh’UhI 
n‘C(*ptaele for the removal of the slag from the 
Hue. At the top of llu* pit Ik an oik‘nlng w'lth a 
lid for lh(‘ nmioval of lli(‘ slag nNvphH'li'. Betw'(‘en 
this 11(1 ami lli(‘ n‘ar iiorlloii of tin* i)it there Is a 
vertleallv sliding (hxir arrang(Ml In the ]>lt. 

-J. W. D. 

Jtlast-furnaei s; \fethod of hloiring d<ncn and hlou'- 

ing out . Method of preventing gas vrplo- 

sions in hlast -furnaces during temporary stops, 
.1. W. l)ougli(‘rty, B(*nv(*r, Pa. U.S. Pats, (a) 
1,300,405 and (a) 1,300,4(K;, S.7.10. Appl., 34.3 and 
20.3.10. 

(a) a non-kxi’i-osi ve gMS(‘ous mixture Is forimnl and 
maintaim‘d within the furnace at about the time 
IM(* blast Is turned ofl’. (a) St(‘am Is lntrodu(H*d 
Into th(‘ gas syst(Mn at a point lM‘lW(‘(‘n th(‘ hot blast 
stov(*H and Die slnift of tii(‘ furiiae(‘. By this nmaiis 
a volume of st(‘am is iiialnt aim'd l)etw(‘en tlie points 
at which air ami gas are admitted to the sysUun, 
Die imivemeiit of tli<‘ steam Ixdng In the direction 
of the gas.--,l. W. 1). 

Oas-fired roasting furnace. Doiinersmnrckhtltte 
Ob(*rsclil(*slsc]ie Elscui- und Kohk'nwerke A.-O. 
(Jer. Pat. 310,28:5, 28.11.10. 

The furna(N‘ consists of a smles of narrow walls 
Iietween whh'Ii are slojilng plat(*H ov(‘rlapplng one 
another and down which the ore passes. A numlier 
of gas burners are let Into Die walls for luxating, and 
iHdow the Iow(‘Ht plate are (Nioling cliamlK‘rs with 
flues for regulating the air supply during the roast- 
ing process. bottoms of Die cooling chambers 

can be opened and shut to allow' withdrawal of the 
roasted material. In the upiier heating chambers 
mechanical contrlvanees are plac'd In the passages 
to stir up and k(S‘p the ore orK*n.— J. W. D. 

Zinc, copper or other metals; Electrolytic produc- 

Qf . K,>c. de M^tallurgle Electrolytlque, 

Paris. Eng. Pat. 328,07(1, 26,10.17. (Appl, 
15,629/17.) Int. Conv., 28.10.16. 

The anodes are formed of lead plates, or other 
conducting acid-resisting material, having an active* 



6tti Ct. X.— METALS ; METALLUBOy, IN0liUDIB[O ELBCTBO-lfBTAtriUBOy. C8c|rte«berl5,1919. 


surface less than that of the cathode fonned by the 
parti of the cathode discs Iraniersed In the electro- 
lyte. The anodes arc Inclined with respect to the 
cathode discs which rotate vertically, the discs beln^ 
fixed on a rotary shaft a^^ainst a rin^' and sejMjrated 
from each other by a series of movable sleeves, 
the whole ciamix‘d on the shaft by a nut. 

RnhlKTS, conHistl^^r of flexible strips, are arranged 
to wltH* the (ier>oslt(Ml metal, and are carried on a 
metal bar Inclined relatively to the electrolytic 
vesfwd, ilie slrir)s Ix-ln^,' pressed on the surface of 
the discs by a rubber tube or otlnT resilient deviw. 
In ord(‘r to efl’e(!t uniform wiping of the metal, 
the lnclin(‘d bars suiiportlng the r\ibl)er8 are re- 
cli)rocat(‘d, one end sliding in a fixed guide, whilst 
the other end Is mounted on a cranked shaft, the 
rubtx'rs supported by each incllne<l bar Indrig 
adai)ted to wii>e the fact's of two adjac(‘nt discs. 
The ix‘rii)liery of each cath<Klo disc Is covered by 
an Insiilator composed of a mixture of wax and 
resin. - B. N. 


Metal HurfaccH; Preservative ineparation for pro- 
tection of , VV. 11. V. ]\lorl(‘y. Ly I lia in. Eng. 

Pat. 11>M,707, :.i2.S.lH. (Ap|)l. in,()t>2/lH.) 

A coATiNo for jiroti'ctlng melal .surfae(‘s from the 
action of water (‘te. eonsisls of r>fl% of china clay, 
whiting, 5«lne oxide, or other finely divided eartliy 
snbslanec' liavlng no action on the metal, 0% of 
soda asli. 2% of sod i inn aluinlnate, 10% of water, 
and 1% of an agglulinant wlileh ran be renden'd 
Insoliible In water, pri'ferably algine paste. The 
coating pn'vents liadiy rnstiMl surfaces from 
further nisi I eg.- T. 11. Rii. 


Tin front tinncil ntefals: Peeovrru of . A. VV. 
Gregory, London. Eng. Pat. 128.S2;i, 10.10.1S. 
(Appl. 1S„S1S/1S.) 

Tinned scrap Is tnailiHl wllh a hot solution of a 
Holnhle iKdysulpliidi' to which suflicient aimnoniuin 
salt is added to form ammonium polysulphide. 
Alternatively a liot solution of ammonium ]>oly- 
sulidilde may he us(‘d. with or williout llie addition 
of oaiistie alkali. The tin passes Into solution as 
sulpliostannale, successive (luanlltli'S of scrap helug 
added till the solution is saturated.— T. H. Bn. 


Metallic viixUiree; Ignitahle . Ot Vautin, ^nd 

ThermalJoy, Ltd., London, Bng. Pat 129,040 
(Appls. 1003, 17.1.18, and 2587, 13.2,18.) 

The ml.vture Is In the form of a solid body contain- 
ing free sulphur, prepared by heating a mixture 
of sulphur and a finely divided metal such as 
aluminium to a temperature not exceeding 200^ C., 
or by stirring the metal Iqto the plastic sulphur. 
Finely divided metal with free sulphur may also 
be mixed and heated as described with a finely 
divided metal and an oxide which together con- 
stitute an ignitahle mixture. For use in substitu- 
tion for the whole or part of the sulphur a metJillic 
sulphide may he ground to a fine powder, mixed 
with 15 to 50% of finely divided sulphur, made into 
a plnstie mass, cooled, and ground.— T, 11. Bn. 

Bleetromaf/netic ffeparator. W. E. Poole, Ix?eda. 
Eng. Pat. 120,1(10, 4.0.1S. (Apj)!. 14..350/18.) 

The .separating motion and Ilie o))erallon of n safety 
valve an‘ iierforined by ont‘ central electromagnet. 
When the current is passing th(‘ valve is held oiien 
to allow Die discharge of non-magnelic material, 
hut when the current fails or is switched oif, the 
valve closes so that the magnetic material can be 
collect(‘d setinrately. - B. N. 

Maqnetie ore -separator. G. (Dihidnl, Djursholni, 

Sweden. Ger. Pat. 211, 5S7, 5.11.15. 

A dhum-.shapkd st'Condary magnet rolafes above or 
in eonlnct with a stream of on* ])ulp. The magnet 
eonsisls of lamina* arrangial radially. A water 
sjnay wasluss away Du* inagiK*! Isc'd porDons, while 
a numhi'r of wal(>r j(*ls plaeed in the interior of the 
magnel vertically above the stream of ore pulp 
wa.sli haek Da* unmagneti.sed particles.— ,1. W. D. 

Peiturinq metal to a jinvlq dir hied eondiflqn,' 

Method and apjtaralns for . E. ,1. ITall, 

Assignor to M(*lals I>lsiut('grating ('o., Tne., New 
York. 11. S. I*:it. 1.200, 000. 10.0.10. Ap))!., 2S.S.10. 
pAUTif'i.Ks of moll(*n ni(*t;il are continuously passed 
Diroiigh a i»roti*cting gas and then through a pro- 
tecting liipihh Botli Die gas and Ihpild in contact 
wiDi Dm* mollcn melal an* contimiouslv reiu'wial. 

- V. A. K. 


Tin scrap: i'tilisatiou of — . 1). A. and S. II. 

Wilcox, (hirden CWv, N.Y. P.S. Pal. 1,210, 2S1. 
15.7.10. Apid., 20.10.11. Benewed 2.12.18. 

Tin scrap Is suhj(‘cted to the action of chlorine at 
such a tempera hue ns to convert tin and Iron into 
chlorides, which are removed by volaUllsation and 
W'covered by fracllonnl condensation; chlorine is 
recovered for use on further quanDDes of seraj). 

-T. H. B 


Copper-vadminni alloy. W. C. Smith, Roselle, 

1 N..T., Assignor to Dnited Slates SnK*ltjng, Retin- 

I lug. and Mining Co. C.S. Pat. 1,207,042, 24.6.10. 

1 Appl., 15.8.18. 

Moi.te.x c*oi)p(*r Is rt'diiced to a temiK'rature Ih'Iow 
the boiling point of cadmium by the addition of 
solid cadmium, and more cadmium is added W'hik* 
innlnlaiiiiiig Du* bath above Du* melting ixiint cf 
eadminin. A small quantity of the solid alloy is 
afterwards introduced into a bath of molten copTier. 
I -C. A. K. 


Cfomposite or compound metal plates and larye I 

sheets; Process of manufacture of . E. | 

Martin, Bniss(‘ls. Eng. Pat. 128.855, 8.1.10. (Appl. ! 
595/19.) 

In order to roll down thick blocks of composite 
metal (e.g., steel and copix'r) so that the softer 
metal does not project lH*yond the edges of the 
steel, the softer metal is npjilied in the form of a 
numlH^r of thin slu'ets. The whole Is then heated 
to 800°-“1000^ C., and pressed or rolled in the usual 
way. Sheets of composite metal may be Interposed 
between the steel and copper fleets to assist ad- 
hesion, and other metal sheets may be placed on 
the outside of the packs of sh^ts to obtain different 
♦coloured surfaces when rolled.*-<5. A. K. 


Ifetuls: Vohturinq liquor and method of .stainlny 

. F. 0. Mathers and .1. Paplsh, Bloomington, 

Ind. U.S. l*at. 1,208,002, 1.7.10. Appl., 22.9.17. 

A MFTTAL surface is treat(*d with a solution of basic 
tellurium nitrate in hydrochloric acid.— C. A. K. 


Elect ric furnace. I. Hecheubleikner, Assignor to 
Chemical Const ruction Co., Charlotte, N.C. U.S. 
Pat. 1,310.079, 15.7.19. Appl., 22.3.19. 

An electric furnace comprises a casing containing 
a chamber supporting a bracket and an electrode 
extending through the casing wall and adjustable 
in or out of the chamber by means of an outer 
threaded part and nut bearing against the bracket, 

-A. de W. ^ 
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Eleetric furwtce, O. Hntchins, Assignor to The 
Carborundum Co., Niagara Falls, N.Y. US 
Pat. 1,810,341, 15.7.19. AppJ., I8.il.l8. 


An electric pot furnace, shaped like an inverted 
truncattMi cone, and having means for (he distri- 
bution of cooling water over the outside. 

*-W. E. F. P. 


Electric furnace for fusing metals, Electric fur- 
nace for fusing metals contained in crucibles. 
,1. Thomson, New York. U.S. Pats. (.\) 1,308,877 
and (n) 1,308,880, 8.7.10. Appl., (a) 7.10.18, (a) 
,30.11.18. 

(A) A CARBON resistor Is suspended along a cxmtral 
loiigitiidinul axis of the furuaci^ above an o[)en 
melting lank. Tlie arch of (he fiirnaee‘ is so slm|)ed 
as to ri'fract the heat on (o (he eh.arge. (lO (’rii- 
cibles In a fnrnaet* chamlRn* rest ni)on a zig-zag 
carbon r(‘Rislor. from whicti heat is transmitted to 
the crucibles by direct conduction. —O. A. K. 


Eleciro-depositUm of magnesium. G. 0. Seward, 
Assignor to American Magnesium Corporation, 
Niagara Falls, N.Y. U.S. Pats. 1,810,440 and 
1,310,450. 22.7.10. Apph, 23.3.1C and lO.n.lT. 

The prooes.s consists In passing an electric current 
through a molten Imth containing a mlxtuni of 
magnesium fluoride and excess of magnesium oxide, 
the mixtuiv Indug of sufliclont density to i)r<ivent 
rai)id subsidence of the uiuIIssoIvahI iwrtlona. The 
magnesium Is withdrawn In tiie molten state from 
the upiK‘r portion of the Iwilh.—J. W. I). 


Ores or concentrates; Eoasting of . U, 0. 

Talnton, .Johannesburg. ThS. Pat. 1,310,455, 
22.7.10. Appl., 1.4. IS. 

Ore or cone<‘ntrate In a tinely divided condition is 
blown by means of aii air blast. Ihnnigh a roasting 
<*haml)(‘r, so tlial (*:ieli i)arllele Is roastod while 
su8ixmde<l in the blast. After cy><>!ing, tlie parlleles 
are colloete<i In a sidtling cliand)er. T. II. U. 


Electric carbon resistors; Method of preventing 

from o.M(lising. Method of eliminating carbon 
dioxide ntid oxygen in eleetrio smelting furnaces. 
.1. Tliomson, New York. U.S. Pats, (a) 1,308.878 
and (B) 1.308,870, 8.7.10. Appl., 7.10 and 24.10.18. 

(a) a ciLMioE of zinc oxide and carbon Is plaaal 
in tlie resistor chamber of an electric furnace and 
lu'ated dni.il reaetion occurs. The carbon monoxide 
and zinc fumes evolved by lhi> reaetion protect tiu' 
carbon heating clement from oxidation, (a) In an 
electric furnac'e in which hiait is radiated from a 
carbon resistance to an uiaJerlying charge, tin* 
tliei’inal element is prot(‘ctcd l)y covering the charge 
with a layer of “ lilter-cnrhon ” and maintaining 
it at a tem[)erature of 1100^ C. or over. -( -. A. K. 

Molybdenum-tungsten alloy; Manufacture of . 

F. ii. Key<*s, .Assignor to Coojier Hewitt lOleetrlc 
Hoboken, N.J. U.S. Pat. l,308.tM)7, 8.7.19. 
Appl., KJ.lO.ir). 

An alloy of molybdenum and tungsten containing 
20% Mo.- C. A. K. 


Borings; Process and mechanism for melting . 

S. J. Hnlier, Newark, and H. J. Scl)wanliau88<‘r, 
Jersey (dty, N.J. U.S. Pat. 1,309,8.51, 15.7.19. 
Appl., 7.12.18. 

An auxiliary furnace with beater and air blast Is 
connected with a cujiola furnace, so that the molten 
metal (pig iron, scrap iron, or iron Ixirlngs) from 
the auxiliary furnace? Is delivered Into the cupola 
furnace below the melting zone of the latter. 

~T. II. B. 


Alloy. * Method of making alloys, II. G. C. 
Thofehrn, New York, Assignor to Idght Metals 
Co., Elizabeth, N.J. U.S. Pats, (a) 1,310,309 and 
(D) 1,310,310, 16.7.19. Appl., 16,12.17. 

(a) An alloy of aluminium with magnesium and 
uranium in relatively small proi)ortlon8 possesses 
the prorH?rtles of high tensile 8tre?ngth and tough- 
ness. (r) Aluminium is added to uranium oxide 
at a bright red heat, and the temperature is main- 
tained so as to melt the aluminium. The addition 
of magnesium promotes the reduction of uranium 
oxide and a homogeneous alloy is produced. 

— C. A. K. 


Beduction proces,^. Ft. Westberg, Chrlstlnida, 
Norway. U.S. Pat. 1.310,724, 22.7.19. Appl., 
22.10.17. 

Metai.f.k? ma(('rl.Ml 1 h rcduc<‘d in a curnuil of ])re- 
lu*a(<yl “ hydrogiuiouH gas,” th(? leinix'ralure of 
which is regula(<‘d by the admission of mon? or 
less md ” hy<ir<)g<‘i)(>UH gas”; llu* reduced metal 
is C(Kde<l In a?>scii(*e of oxidising mal(*rlal. 

—n. M. V. 

.}fetal and po(a.s.H(um compounds; Treatment of ores 

for production of . Untlcdt, Slaiinlon. Vn., 

Assignor lo 'rih‘ BrltisJi Potash Co., Ltd., London. 
U.S. Pat L;jn,OI3, 22.7.19. Aj)pl., 18.2.18. 
Metam.ii'euouh mliuTal matter and i)ota8Hlum-lKmr- 
ing material is snadted with a suitable flux. A 
salt ” favouring volatilisation of combined potas- 
sium ” In also ndiled lo tin? furnMc<‘ charge, and 
the i)otaHi) vfilu(‘s an* n‘cov(‘r('d from the furnace 
ga8<*H.~C. A. K. 


Furnace dust; ProvesH for sintering . W. 

Schumacher, Berlin. (Jer. Pat. 311,029, 11.3.17. 

The <iusl is conv<‘y«‘d directly from (lie collecting 
chumher to the sintering fumu(*e without being 
in contact with tin* air. A prelieattMl curix*nt of air 
is pas.sA*d through (he material, and siifllclent heat 
Is develop(*(l by combustion of the particles of Iron 
present In the dust to effect sintering without the 
addition of fuel.— J. W. I). 


Manganese- steel; Manufacture of . R. A. 

Iladfleld, Westminster. U.S. Pat. 1.310,628, 
22.7.19. Appl., 10.8.17. 

See Eng. Pat. 124,817 of 1910; this J., 1910, 371 a. 


Oerium and similar rare earth metals or alloys 
thereof; Processes for producing . Alpha Pro- 

ducts Co., Assignees of A. and M, Hlrsch, New 
York. Eng. Pat. 119,229, 2.9.18. (Appl. 

14,238/18.) Int. Conv., 1.9.17. 

See U.S. Pat. 1,273,223 of 1918; this J., 1918, 591 A. 


Melting pots or crucibles. B. C. R. Marks, Ix>ndOD. 
From Driver-Harrls Co., Harrison, N.J., U.S. A. 
Eng. Pat. 129,403, 4.0.18. (Appl. 9210/18.) 

See U.S. Pat. 1,241,971 of 1917; this J., 1917, 1182. 


Allog. F. Milliken, Lawrende, N.Y. U.S. Pat 
1,310,363, 15.7.19. Appl., 29.8.18. 

Ajf alloy composed of Cu 50-~64%i Nl 13—17%, 
Zn 1(M15%, and Fe 10-16%.-T. H. B. 


Melting and casting metal; Means for . I. 

Hall, Birmingham. U.S. Pat. 1,300,370, 10,0.19. 
Appl., 8.2.16. 

See Eng. Pat. 1|,281 of 1916; this J., 1916 640. 
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Comer alloy. W. D. Berry, New Bri^?hton, Pa., 
U?8.A. Kn^. Pat. 25.4.19. (Appl. 

10,B5S/19.) Inf. Conv., 

Bra TJ.S. Pur. ],2Sfi,921 of 191H; this J., 1919, 147 a. 


Pneumatic conveyance of matcnah: Apparatus for 

[/o metallunjical JurnaccH]. J. Westly 

I..VHal«T. .Vorw.iy, AMKlKiior to 
boliiK. irclHiiit:lK>r(!, Swiatcii. 1T.S. I at. l,.‘!0R.4t)4, 
AiM'I-, 19.2.17. 

Skf Knjf. Put. 104,512 of 1917; tliln J., 1917, 1088. 


liraHs; Recovery of from foundry ash and the 

like. C. H. Whlto, Covoutry. PaP lo'O^Mk). 
8.7.19. Api)l., 4.12.18. 

Sra Kn^. Pat. 124,019 of 1918; this J., 1919. 227 a. 


Ore-con rent rat inf) apparatus. .1. 1>. Wolf, London. 

U.S. Pat. 1, .210, 492, 22.7.19. Appl., 10.8.14. 

Bek Kiik. Pat. 18, Xd of 1912; this .L, 1914, 920. 

Nitroyen compounds from hi a st -furnaces. TJ.S. 

Pat. 1,210,480. Ree VII. 

Minc-miter. U.S. Pats. I,210,a82~4. >SVr VII. 

liCad powder. Enp. Pat. 129,292. See XIII. 


Hardness cf metals. Eng. Pat. 128,894. Sec XXTII. 

XI.-ELECTRO^HEMlSTRY, 

Arsenious and arsenic acids. Kamborg. Sec VII. 

Electric furnace. Plark. Sec X. 

S(;parating lead from chromium. Mllbniier and 
Sotllk. See XIII. 


PATE.NT.M. 


. II. Ix‘Yln, New 
10..5.18. (Appl. 


Electrolytic y(hs (/(ncraiors. I 
York. Eng. Pat, 120,040, 

11,420/19.) Int. (’oiiv., 22.5.17. 

An idoct roly tic apparatus for the generation of 
oxygen and hydrogen is i>rovided with dished or 
r^VsKed electrodes of oppo.dle polarity InsulaUMl 
from each other, wliUh are secured together at 
their 0 IK*n sides with a porous diaphragm hetwinm 
them. Separable (“omhliUMl ll<iui<l supply and safety 
gas-ontlet devices are provided, each having 
passages forimd therein which are adapted or 
supplvlng liMuid to the apparatus, tor sc]>aratlng 
gas from the li(iiii(l within the devlee, and lor 
releasing gas from tlie apparatus when the pressure 
therein becomes exi*t‘sslve.— IL N. 


with distance pieces of Insulating material sur- 
rounding the glass tube and disposed In apertures 
In the electrodes. The assembled electrodes and 
dielectrics are placed in a container provided at 
the top near one end with an Inlet for the air to 
be 07X)nised, and at the bottom near the other 
end with an outlet for the ozonised air. Baffles 
are arrange<l obliquely, so that the air iwissage to 
and from the electrodes is gradually decreased in 
cross-se‘etional area as the distance from the inlet 
or oiitUd piiHi Is inereascMl n*siK»ctively, thus ensur- 
ing a uniform distribution of the volume of air 
l)a.ssing through the apparatus.— B. N. 


Electrolytic cells. IT. C. Jenkins, and C. I. (1914) 
Syndicate, Ltd., I^)ndon. Eng. Pat. 129,083, 
28.(1.18. (Api)l. 10,058/18.) 

The electrolyte is discharged autoraalically from 
the cell by the rise in level of the Ihjuld feed in 
a separate f(H^d tank, connected to the source' of 
supply and having a restricted outlet. The dis- 
charge may l>e effected automatically by a float 
whicli opens or closes a valve in the discharge pipe, 
the float Ixdng oi)erated by the rise and fall in the 
level of the electrolyte in a cliamtHT coniu'cted 
to the feed tank.— B. N. 


Storayc-hattcry electrode and process of making 
same. K. J. Rueh, Assignor to (). K. Electric 
Storage Battery Po., Oklahoma, Oklu. U.S. Pat, 
1,291,107, 14.1.19. Ajipl., 24.7.17. 

Suitable siijiiiorts are covered with a i»iste com- 
posed of active elindrode material, c.y.. lead oxide, 
nd.xed with constituents of the eh^ctrolyte to be 
used In the battery, e.g.y aluminium sulphate and 
sulphuric acid. The electrodes thus forriKMl are 
baked in a chamber within which is a vi'ssol con- 
taining some of the electrolyte (sulphurii? acid, 
aluminium and ferric sulphates, and glycerin), then 
“cured” by dli>plng them repeatedly in the elec- 
ti'olyte, washed with water, and “ finished ’’ by 
ix*IK‘atedly charging and discharging them. 


Furnace: Electric and procc.ss of operating the 

same. W. E. Moore. Pittshurgli, Pa. I'.S. Pat. 
1,209,045, 8.7.19. Appl., 9.8.18. 

A roLYi’iiASE electric furnace comprises a number of 
arcing electrcKles connected to a polyphase circuit, 
with means for iiiihalancing the voltage siipplleil 
to one of the electrodes.— B. N. 


Furnace-control apparatu.s; Electric . II. A. 

Winne, Sclieneetadv, N.Y., Assignor to (xcneral 
Electric (’o. U.S. Pat. 1,210,109, 15.7.19. Ai>i)l., 
2.1.19. 

A UEcui.A'ma for a numlxT of arcing elecirodes com- 
prises means for regulating the arcing nJation of 
one of the elect rodes. and means for similarly 
regul.ating a second (dectrode in re.si»on.se to a i»ro- 
d«‘termin(Ml relation Indwi'cn the voltage drop 
across the resiiective aifs of the electrodes. — B. N. 


Ozone (fcneratitrs. E. T.. Jose])h. London. Eng. 

Pat. 12S,S(’.7. 12.2.19. (Appl. 2558/19.) 

K\(H olfctroilc Is <if a substantially lislit-n'iB'P'l 

traiK'7;oUlal sliapo: Uio rods scrviiiK to I«nl IHo 

oloc'trlu ciinviit to or from llio elect rodos of appro- 

prlale polarity l>ass throusili llie projeettiiK substan- 

llally Irlaimidar iiortlons of the eleelrwles, amt 

serve also to damp loKether the 

trodes and dteledrle slieets. In a moillflcutlon. 

iigseinbled eleelrodes and dielectrics are 

together by additional means, comprising a- nut 

and a (-entrany axpanged rod 

lube passing tbrdbgh apertures In tUe dielectrics. 


Furnace; Fhctric resistance . E. F. Collins, 

Schenectady, N.Y., Assignor to General Electric 
Co. U.S. Pat. 1,310,0()0, 15.7.19. Appl., 21.9.18. 
Renewed 30.4.19. 

An electric furnaw tx)ini)rise.s a casing, with cir- 
cumferential frames siipporteil at different heights 
by the inner wall of the casing and refractory 
insulating members on each of the frames. A 
looped resistance heater is supported at the bends 
by the members, and extends between the frames. 

— B. N. 
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Arc furnace, with auxiliary heating hy means of 
induced currents. Maschlncnlmu Anatnlt Hum- 
boldt, Cdln-Kalk. Ger. Pat. ao»,OS7, lU.O.lG. 

A FURNACE Is heaUMl ill tho usual mauuor by an 
4»Iectrlc arc between elef‘trodeK arranpeil above (he 
surface of the material (o b(‘ iiadted, and the 
molten material is discharged throu^rh channels 
sltuat(Hl beneatli the flewr of tli\‘ furnaev aaid 
separated therefrom by Insulating material. Secon- 
dary wils of an induction machiiu' are arranjriHl 
within these channels and (ho heat developed by 
means of them pnahavs a brisk circulation In the 
molten material i)asslnp from the fiirn.ac<' to the dis- 
charRO channel. A Indter mixinR of the ('ontents of 
the furnace Is thus elTected. The various parts of 
the Induction machine are arranged txdow (he lloor 
of the furnace.—J. S. G. T. 


Electrode. E. A. C. Smith. New York. P.S. Pat. 
1, till, 000, 22.7.10. Api)l., 7.1 .IS. 

An elect ro<le Is coiiii)os<‘d of cast silicon iron, with 
a conductive lead of a metal of lower melting iw)ln( 
than the iron, one end of the conduct lv(‘ lead 
bidiiR (Miihedded in the solid silicon Iron and in 
Intimate mechanical and (‘I(‘ctrical conta<'t there- 
with whilst i)hyslcnlly separati* and di.stlnd there- 
from.— IP N. 


Rosistanev; Variabte . T. W. Pane, Sciplo. 

N.Y. T'.S. Pat. l,.miSl, S.7.1fl. Ai»pl.. P.10.17. 

A RESISTANCE element is formed of a compound of 
(ha Ilium and iodine. — B. N. 


Ga.s’f.v; Apparatus for elect rU^iil treat went of , 

A. A. Schmidt, Assignor to International Pn*- 
cipllatloii (V)., Los AiiReles, f'al. U.S. Pat. 
I,;i00,221, 8.7.10. Appl., ri.10.17. 

An apparatus for i)recijiItatinR susiKUided particles 
fn*m Rases by electrical action ('omprl.s<*R a iM)rous 
electrode, and nx'ans for supplyiiiR water from 
the out.‘^Ide surfaci* and throuRh the j^orous elec- 
trode to the Inner surfao<'.~-ll. N. 


Electric hattenes. G. N. AntonotT, Limdon. Eor. 
Pat. 128,. ‘no. (Appls. 11,081, 1.8.17, and .‘moO, 

1.3.18.) 

See r.S. Pat. 1,;t0.‘t,.Si;i of 1010; this .L, 1010, 543 a. 

Electric batteries. G. N. Antonofl’. London. Kur. 
Pat. 128.000, 2.8.17. (Appl. 11,154/17.) 

See TJ.S. Pat. 1,30:!,844 of 1010; this .T., 1010, 543 a. 

Electrolytic cell for prodiietum of orygen and hydro 
gen. E. Geeraerd. Preslwich, AssiRitor to G. J. 
Stanfield, Manchester. U.S. Pat. 1,308,704, L7.10. 
Appl., 17.5.17. 

See Eng. Pat. 101, .508 of 1010; this .T.. lOltl, 1102. 

Electrode. C. Zorzl, Milan, Italy. U.S. Pat. 
1,310,727, 22.7.10, Appl., 20.0.18. 

Eng. Pat. 117,4.50 of 1018; this .1., 1010, 5.80 a. 
Alkali chlorides. U.S. Pat. 1,308,.500. See VII. 


Lead salts. U.S. Pat. 1,308,948. Sec VIL 


Xn.-FATS I OILS t WAXES. 

Oiticica fat. C. Grimme. Uhem. Umschau, 1919, 
28 , 811-01. (See also this J.. 1018, 430 a.) 

The name “ t»ltlelca ” is npidled lii Brazil to etweral 
siKs.-les of Moguilca and (U)ucpia, iRdonglng to (he 
Rosacetr, but the (rt‘(‘ from whfeh (he oll-i'onlaln- 
InR fruit Is mainly obtained Is Plrurogync umbra’ 
.^is.siwia, and not, as formerly stated, MoquUca 
tomentosa. A .sjimple of fat t*\traettNl this year 
from material eoll(‘et<‘d in 1015 Innl the following 
values : -Sp. gr. at 15.5^ U.. 0!t518; m.pt. (iH^gill- 
idng>. 150‘M’.. (endi 57^(\: solldlf. pt.. irr2«C.; 
r(‘fra(‘tlve index (3tU(\). 1401.5; aedd value, 10-5; 
.sMponlf. v.ihie, 105-3; lo«line value. 83(i5: m.pt. 
of f.Mtty acids ( l>4‘giiming), (end). fi8'^(\; Jiiid 

unsjijMniif. matter. IM4 (See also Bolton and 
Bevls, this .L, lots, 430 a. I C. A. M. 

t<poniancoiis ignition. Selni])or. Sec. IIa. 

Patents. 

Eat : K.rfraet ing -from hone.>t and other material. 
W. 'P. and H. P. Powling. Prilllewell, Es.sex. 
Eng. i*at. 12S..307. 10.(;.18. (Appl. 10,120/lS.) 

Bones, or otlnu* fat -eontainlrig materl.Mls, ar(‘ heated 
in a ^-ontaiiKT wlios<‘ only (Millet during flu* pro(‘e»s 
Is n<‘ar (he lH>tlom. Th(‘ vaiK)nr and gases 
gimeralial an^ dniwn away downwards Ihroiigli the 
hi‘at(‘d nial(*rial h\ nu'ans of a snetlon pump (‘on- 
n(‘ef(Ml to lh(‘ out 1(4. and th(‘ melliMl fat runs Into 
a container (*onsl lint Ing the Iowct portion of the 
h<*a(lng chanilxT ahov(‘ th(‘ oulhO, or through the 
(Mill(‘t into an ('xt(*rnal gr(Mis(‘ (rajK In eltlier case 
it may Ix' drawn ofl’ from tlna* to lime hy tom- 
porarily bnaiklng th(‘ vacuum. The vapour and 
gases may Ik* l(‘d through a (•ond(mslng ehamb«*r. 
It Is claimed tliat the dri(*d r«*sldn(*- fn*(Ml from 
grease -Is rlclu'r in f(*rlilislng ]>ro)K'rll(*s when 
I»repnn‘d in this way than win*!! Ih(‘ mat(*rlal is 
h(*aled in a V(*s.‘<el having an oiith*! at the lop, 

— E. W. L. 


II gdr(K/rnation of fats and (tils: Ayyaratus for , 

G. Martin, Manchester. Eng. l»al. 120,401, 17.0.18. 
(Ai>j)l. 11.702/18.) 

The apfiaratus coiinIsIh of a reservoir for the oil 
or fat and ealalyst coniKK-ted at its low(‘r end 
with eonduIlH In s(‘ries or parallel surroundial con- 
(‘(‘Fitrleally hy In'allng .lack(*ls. The oil and catalyst 
an* circulated llirongh tla* n*.servoir and eondiillH 
and iiK'et a (•onnt(*r-enrn‘nt, of liydrogi*!! inlro- 
(Ineed through iK*rforat(*d p1ik*h within the l)eat(*d 
(MMiduits. 3'li(‘ oil or fat Is iniiniK‘(l hack to the 
ui)i)er part of tin* res(‘rv)or. whilst. I la* liydrog(‘n 
not ahsorlHKl by (Ik* oil in tin* h(>al<‘d eondnit 
(‘seapes through tin* body of lh(* (»1I Into tin* npp(‘r 
part (►f tin* n‘s(*rvolr. wlienci* it is retiirii(‘(l to tin* 
perforated pilM*M wllhiii the In'Jited eoinliill. An 
additional jnimp Is providj'd to Niij>pl.v fn'.sli h.vdro- 
g(‘n to tin* system.- A. (h* W. 

('ataJyscrs rni ployed in the h ydrogenation of fatty 

bodies; Regeinral ion of o.iide of nickel , 

Soe. Ind. (le Ih’od. ( 'lilmi(|in*s, I'arls. Eng. Pat. 
112,708. ,5.11.17. (Appl. 10,140/17.) liil. Uonv., 
10.1.17. 

The spent catalyst Is fr(*ed from gn‘ase hy means 
of ordinary chlorinated solvents, then calcined and 
oxidi.-unl as completely as possible with exc(‘ss of 
air; (In* nysulling grey nickel oxide (NlO) is washed 
with water and nnlin'ed dry with hydrogen at about 
300® C., hut not to such a degree that the product 
twx'Oines pyrophoric. Thorough washing of the 
nickel oxide Is ossinitlnl when chlorinated solvents 
are used for extraction of the grea*5e.— B. W. L. 


Olyools. U.S. Pat. 1,308,797. See XX. 
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Wa^ from sugar-mne; Procegs of recovering . 
K. U. Bunker, YonkerH, N.Y. U.S. Pat. 1,309,999, 
15.7.19. Awl, 27.2.19. 

p.'issed conlliiuously through a tank 
through which hot water is [laKsiMl in the opposite 
dlrwtioTi. Tlic wax lilxTatcd from the surface of 
the cane collect h as a lilni on the surface of the 
wat(‘r, and the upper Jay(‘rs of water, together 
with the him of wax, are delivered to a separator. 


V(f/etahle oUh [maize oil]; Pr'oeess of treating . 

ih .1. Barton, (Miicago, 111. U.S. Pat. 1,310,977, 
22.7.19. Appl., 22.9.17. 

1 'oriN oil (mai'/(‘ oil) Is heated with steam or water 
to a l(‘iniM'rature siitlicleiitly hlgli to pnxluce an 
emulsion, and such part of the non-einulsltied oil 
a.s may lx* sej)arate(l hy a brief interval of stand- 
ing 1 h r(*na>va‘d 1i‘<mi the eninlsloii by decantation. 
The emulsion is reheated with addltion.al water 
to a temperature sutlielent, to permit of the separa- 
tion of th(‘ remalmU'r of the non emulsilied oil with 
{i eontrlfug(‘.- A. <le W. 

Washing agent, (ler. Pat. 311, .'>12. Hce V. 

(larhage. IJ.H. Pats. 1,307, 901-2. Hee XlXn. 


XIII.-PAINTS ; PIGMENTS ; VARNISHES ; 
RESINS. 

Lead; lUeetrolgtie separation of from 

chromium and analgsi.s of chrome gtdlow and 
sitnilar pigmoits. .1. .Milbauer and 1. Setllk. J. 
prakt. Uhem., 1919, 99, 8.7 92. 

In a matt surface (Uassen electrolytic dish, serving 
as anode, a double circular gau/xj electrode of the 
Hlldebiandt tyt)e was susj>ended. The solution used 
consisted of lead and chromium nitrates corre- 
sponding to 0'2()09 grin, of haul and O'OoOU grm. of 
ciiromlum, togetluu’ with 20 c.c. of nitric acid (sp. 
gr. 1*4) and distilli'd water to a total volume of 
150 c.c. Electrolysis was continued for 2i hours 
at the ordinary temiM'raturc, the current being 
1-5 amps, and the voltage 2-5— 2-7; the cathode was 
stationary. The layer of lead oxide obtained was 
washed, dried at different temixTatures in different 
cases, and weighed, the residual Ihiuld l)eing eon- 
centrated and neutralised with ammonia and the 
chromium precipitated as hydroxide and weighed 
as CraO,. By drying the peroxide at 2,30° (’. a 
ri'sult^ corrt*sj)ondlng to 0 2000 grm. of lead w’as 
obtained, and by igniting at 000"^ 0. and weighing 
as PbO, 0-2007 grm. of lead; the Or^O, ol»talned 
corrospomled to 0-0504 grm. of ehromlum. Similar 
results were obtained with different currents, volt- 
ages, and proportions of lead and chromium. The 
estimation Is not affected by the presence of i)er- 
chloric acid and is applicable to pigments with a 
iMisls of lead chromate. 0 3 grm. of the pigment 
Is dissolved by lH)illng for a short time (at most 
20 mlmitos) with 20 c.c. of nitric acid (sp. gr. 1-4) 
and 15 c.c. of ix'rchlorlc acid (sp. gr. 1-12), the solu- 
tion being then diluted aud electrolysed as above. 
If the cathode Is rotated at 800 revs, per minute 
and a current of 3-5 amps, at 2-5 volts Is used, the 
deposition of the lead fieroxlde and the reduction of 
CrO^* to (>••• are complete In 30 minutes. The re- 
sults of analyses of chrome orange, chrome yellow, 
and canary yellow are given.— T. H. P. 


Pinahietio acid. A new resin acid from sulphite- 
cellulose waste liquors. O. Aschan and K. B. 
Bkbolm. Plnska Kemlstsamfimdets Meddel., 1918. 
Ohem. Zentr., 1919, 90, I., 285*~286. 

A NTW resin acid, ^Inabletlc add, has 

been Isolated from sulphite-cellulose liquors after 


the removal of fatty acids, in the form of glitter- 
ing needles, m.pt. 176°-~178® 0., which readily re- 
sinlfy. It is readily soluble In benzene, ether, 
ethyl acetate, chloroform, acetone, acetic and 
formic acids, but very ditDcultly soluble In cold 
ethyl and methyl alcohols. On adding a trace of 
concentrated sulphuric acid to a mixture of the 
acid with chloroform and acetic anhydride, a 
purplish-red colour changing through violet and 
blue to black is obtained, whilst with ferric 
chloride and hydrochloric acid a violet-blue colour 
is obtained. On evaiioratlng with nitric acid and 
treatment of the residue with ammonia an orange- 
yellow colour is obtained in distinction to abietic 
acid, whlch^ gives a violet colour. The optical 
activity dciH'uds to a very large extent on the 
solvent employed, the rotation being dextro in 
aromatic and l.'cvo in aliphatic hydro(‘arl)ons and 
varying with the particular solvent employed. 

— T. C. 


Resin; A'atiiral from TAquUlamher Formosana, 

llnnce. R. Tsuehihashl and S. Tasakl. Kc")gyo- 
Kwagnku Ziisshl (J. Chem. Ind. Tokyo), 1919, 22, 
288-205. 

Two n:ilural resins from lAquidamher Formosana 
were examined. The lirst was a solid and gave the 
following analytical values Volatile matter 
1-42%, n.sh 0-87%, soluble in ether-alcohol 9345%, 
acid value 43-45, saponification value 05-42. An 
amorphous n^sin alcohol, m.pt. 155° • -152'^ C., prob- 
ably identical with styrcslnol, was iso- 

lated from it. The second resin was semi-liquid 
and gave 4()4% of volatile matter, 0 00% of ash, 
82-<S7% soluble In ether-alcoliol, acid value .3417, 
and saponlfioallon value 101'4S. This resin gave 
after hydrolysis 10% clmminle acid, and the pre- 
sence of cinnamic alcohol and borneol was also 
established. -(r. P. M. 


Coumarone varnishes; Examination of . II. 

WollT. Parlnm-Zeit., 1018, 23, 307. Chcm.-Zelt., 

1010, 43, Rep., 144. 

The .separation of coumarone resin acids from 
oxidised fatty Jicids cannot at the present be satis- 
factorily effected, ("oumarone resins often contain 
consi<lerahle quantities of acids which become 
('asily or completely soluble in petroleum spirit in 
the presence of fatty acids although almost insolu- 
ble in that menstruum when presimt alone. Partial 
jx'paratiou of the coumarone resin acids from fatty 
acids can be effected by esterification, but the larger 
part of the former remains with the fatty acids. 
After sa]:>onlticatlon of the mixture of resin and 
fatty acid esters for one hour at 100° C., however, 
the resin acids are so sparingly soluble in i)etroleum 
spirit that a nearly perfect separation Is possible. 
The presence of coumarone resins In varnishes can 
be shown by the relatively low boiling-point 
(100°— 220° C.) of the compounds formed by dry 
distillation of the non-volatile portion of the un- 
saponlflable matter. By further fractionation of 
the latter small quantities of coumarone and 
indene formed by depolymerisation can often be 
separated and then Identified by their derivatives. 

— A. de W. 


Furfural; Action of on phenols. B. Beckmann 

and E. Dehn. Sltzungsber. Kgl. Preuss. Akad. 
Wlss., Berlin, 1918, 1201—1221. Chem. Zentr., 
1919, 90, I., 440. 

Attempts made to find a practical use for furfural 
as a substitute for formaldehyde in its various 
technical applications have Indicated that It Is 
much Inferior as a dlslnf^nt and for all other 
purposes depending on, thia pixiteln-hardenlng pro- 
perties of ^formaldehyde. On the other hand fur-^ 
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funU glyes, In presence of suitable catalysts, con- 
densation products with phenols of a resinous or 
gum-reslnous" nature similar to the so-called 
** bakellte ” obtained from formaldehyde. With 
halogen acids, their ammonium salts, or, particu- 
larly, acid reacting salts such as aniline hydro- 
dilorlde, insoluble resinous suhstances are prodticvd, 
whilst alkaline catalysts, as alkali carbonates or 
ammonia, give soluble prmlucts suitable for the 
preparation of lacquers. The proiK'rtles of the In- 
soluble products can be modified in various ways 
by the addition of fatty materials, or of diluents 
such as asbestos or kleselguhr.— G. F. M. 

m-Nitro-p-toiiiidhic Red. Shirnislil. Srr. IV. 


Pine resin. Asohaii. i^ee XX. 


Finnish turpentine. Aschan. »SVc XX. 


Patents, 

Metallic lead poirdrr and lead paints: Manufacture, 

of . J. Nelson and W. C. White, Glasgow. 

Eng. Pat. 12<i,.'192, 0.4.1S. (Appl. (KMkVlS.), 

An aqueous solution containing lead, e.g., lead sul- 
phate in a 10% sodium chloridt‘ solution, galena in 
hydrochloric acid, etc., is reduc(Hl to flu' metallic 
state by nu'ans of zinc scrap or zinc and Iron (g.al- 
vanlsed Iron), with or wilhont the aid of heat. The 
excess of zinc or iron is removed, the lead pn*- 
cipitate sc‘j>a rated from the ll<iuor, waslied, and 
dried at a temperature preferably not exceeding 
100® C, in vacuo or In an iiK'rt atmospluTe. if 
agitation Ih‘ emi)loy<Ml it must b(‘ such as to av(>i<l 
ex(X\SKlve grinding or pii'ssing, and can* must Ik* 
taken to avoid acee.ss of air during drying or sub- 
sequent cooling. The amorphous lea<l powvler may 
be incorporated with the usual paint vehicles to 
form a paint, the same (*ar(‘ iK'ing taken to avoid 
excessive pressure* or friction as during the pre- 
paration of the i>owder.-—A. de W. 

Priming or paint for concrete or cement surfaces 
and other surfaces. J. F. Polfomley, nrlghouso. 
Eng. Pat. 12S,402, 20.0.18. (Appl. 10,21:1/18.) 

An aqueous solution consisting of zinc sulphate 
(11-5— 49 0%) and an azo dyestutT, e.g., the sodium 
salt of p-sulphobenzene-azo-/i-naphthol (0-5 -2 0%) 
is claimed as a priming coat to permit of oil i)aInlH 
being applied to concrete.— A. de W. 


Antimony colours; Manufacture of . E. F. 

Morris, Liverpool. Eng. Pat. 128,482, 8.10.18. 
(Appl. 10,334/18.) 

An antimony salt or mixture of salts is mixed with 
a thiosulphate at a low temi>oraturc, e.g.. 100 parts 
by weight of crystallised sodium thiosulphate and 
50 of ice are mixed with 00 parts by volume of 
antimony trichloride solution of IIG® Tw. (sp. gr. 
1-58). The mixture Is poured into a strong, boiling 
solution of sodium sulphate, with agitation, then 
allowed to settle, and the precipitated pigment 
washed as usual.— A. de W. 


Oarhon-hlack ; Process of manufacturing 

[from natural gas], D. F. Zimmers, Altoona, 
B. N. Jessop, Glassport, W. J. Koenig, Spring- 
dale, and J. B. Gamer, Assignors to Hope 
Natural Gas Co., Pittsburgh, Pa. U.8. Pat. 
1 , 307 , 480 , 24 . 6 . 19 . Appl., 8 . 4 . 18 . 

A CONSTITUENT, lighter than pentane, is separated 
from natural gas, and Is then decomposed by heat 
at 700«-950® 0.— B. W. Ii. 
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Phenohfortnaldehyde condensation products; Com- 
positions containing . G. L. Scott, liondon. 

Eng. Pnt. 128.477. 23.9.18, (Appl. 15,449/18.) 

Caia'ium oxide is udded to iiln*ady-foriue<l phenol- 
formaldehyde coudensujtion products to the amount 
of 5%— 20% of tile weight of the alcoholic solution 
of the wndcnsiithm priMluct to facilitate the forma- 
tion of sound products fnK* from bubbles or blisters. 
Inorganic iiud organic lining materials such ns 
clays, aslH*stos, wood Hour, fibrous materials, etc., 
may also Ik* adcled, and tlu* solution of the con- 
(i<*nsnllon product may Im* mixed with nihb(-*r solu- 
tion prior to the Incor]>oratiou of the ealolum oxide 
aud tlu* lining materials. Tlu* eondensjitlon pro- 
<lnet may alh'rnMl !v(‘ly lu* eiii|>Ioy(*d in the form of 
the powd(‘r(‘d gnm. .\. de W. 


Phenolic eonden.^oil ion products; VrtHrss of pro- 
ducing L. V. Redman, Evanston, aiul .\, .T. 

Weith and E. P. Rroek. Assignors to Redmanol 
Ohemicai Prodtiels Go., (Mdcago, 111. U.S. Pats. 
(a) 1,:>10,0S7 and (it) 1,:{10.0SS, IT).?. it). Appl., 
in.9.18. 

(a) PiiKNoi.K' <*oiu!('ns!il loll pi’ojlncls an* pro<in(vd 
wilhont Gu* use of a coiidt'iisliig ag(‘iil by boiling 
!og<‘lher a solution of rorina Itleliyde and an (*xees8 of 
plu'iiolic compound nntll IIk* former Is suhslautlally 
cllmin.‘il(*d from llu* sniuanalanl a(|n(‘ons lay(*r and 
a vl.scons gumniy lowca* layer Is i)rodne(*d. The 
aepuams layer Is dise.aialt'd and llu* gummy layer 
mix(‘d wltli a .vfdijlion of forniald<'hyd(' In lesser 
proportion than In the Hist step. (‘onc<*nl rated by 
lu*at, ponrc'd Into moulds, and set Ik*1ow 100® G., 
ttien n'fnoved from the moulds and (Inally hnrd(*ned 
Ik'Iow IOO'M'. (a) e(md(‘nsnllon pi-odiu*! ohtainetl 
by reaction hel\v»-en a lOumollc snbslancc* and n 
snhslaiice eoiilainlng an active inelhyl(*iu* group 
is liard(‘n(*d and rendered pi’aelieally insoluble and 
anhy<Irons by proUmged heat, treatment i>elow 
too® C., and is then Hubjicbal to a leini>erfil;ure 
aliove lOtPG. for a relalUa'Iv sliort, iierlod, 

-A. de W. 


]'arnl.'ihes containing vnUitilc solvcnls [“dopefl^’J; 

Application of . G. L. Ward, London. Eng. 

Pal. 128,or.H, 28,8.17. (Appl. 12,312/17.) 

Vaunishks containing volatile solvents, e.g.. spirit 
varnisiM'S aiul “ dop(*H,” an* ai)j)li<‘d by means of 
a Kjiray the proiK'lling medium of which is com- 
presse(l air highly charged with the vapour of the 
volatile solvent ns<*d lu the varnish In order to 
prevent or r(*tard evaiH)ratlon of the solvent during 
aiiplleatlon. The o|K*ratlon of spraying Is iH^r- 
fornu'd within an euelosed spaet* eontainlng an 
atmosphere clmrged with the vapour of the solvent, 
w’hllst the drying of the coated article Is carried 
out In another sealed chamber jirovided with means 
for exhausting the inleriml n(moKph(*re and con- 
densing It If desired.— A. de W. 


Dopes or varnishes used in aeroplane construction, 
8. E. Groves, F(‘IIing on-Tyiie, and T. W. H. 
Ward, liondon. Eng. I'at. 128,059, 28.8.17. (Appl. 
12,849/17.) 

A NEOTUAMSEu hygroHCopIc chloride or mIxtuTe of 
chlorides soluble In the usual organic “dope" 
solvents, c.g., calcium chloride, zinc chloride, etc., 
is added to " dope " to an amount equal to about 
1% of combined chlorine, to reduce the variability 
of tautness of the stretched aeroplane fabric to 
which the dope Is applle<i, to reduce the viscosity 
of the “ dope," and, in the case of celluloid 
" dopes," to reduce the inflammability of tbe coated 
fhbrtc.— A. de W. 
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Dopes or varnishes for aircraft construction. The 
British Aerophirio. Varulsh Co., Ltd., London, 
and H. E. Grown, Fcllinn-on-Tyue. Eng. Pat. 
128,974, 0.9.17. fAppl. 12,.S07/17.j 
An addition of brc.swnx nnd luiratHu wax having 
a total weight about eaual to (hat of the cellu- 
lose ester or celiidold in a “dojK.*” Is claimed to 
minimise I he variability in the tension of the air- 
craft fabric to which it Is applied, to reduce the 
rat<* of (‘vaporallon of the solv(*nt, and to improve 
the resistance to i)enetratiou by water.-- -A. de W. 

JfeHiu-rcvovcrbtg process. It. Simj>son, (Mncinnatl, 
Ohio. U.S Ihit. I,a08,7<;8, S.7.19. Apjd., 2rj.:i.l9. 

A MASS of resln-laairing chli)S etc. is sui^ported on a 
sloping hoor in an oimui lliH‘i)lac(‘, heat In'ing applied 
to th(‘ und(‘r Hurfac<‘ of tlie lloor and the exposed 
surface of tlie chii>H etc. Ignited at a <listance from 
the lowest ixuMlon of the floor. Air is (‘xcliuled 
from tlH" bottom of tin* mass of ehli)S in order to 
allow of tin* in'ogresslve burning of the chips to 
melt the r(‘sln and cause it to percolate* downward 
(hrougli th(‘ ciiips, the melted resin th(*n being 
removed.- A. de W. 

Indurated ori/anie substance [shcllae Cionpound] 
and process of prepariuij same. W. W. Simonson 
and L. V. 1). lllair, ('incinnati, Ohio, Assignors 
to The Mantle hamp (^>. of America, (’hicago, 111. 
tJ.S. Tat. 1,:i(>!),t)(}7, 15.7.19. Ai)pl., I.O.IS. 

SiiEi.i.A(’ Is lr<‘al(*d with caustic .'^oda solution to 
produce a sodium .sholl.ac <‘()m|»ound, and subji'cted 
to th(^ action of a solution <d’ a metal .salt to (‘tr(‘ct 
.snbst lint ion of the nu'lal of the salt for I In* .sodium, 
the precipitate being then heated to complete its 
Induration. -A. (h* W. 


Waterproofing ((nnposil ians ; I*roe(‘Ss for purifuiu!/ 

. O. K. (h‘l<*rts(‘U, W('.stliel<l, N..J,, Assignor 

to (Ire»‘nti(‘ld Paper Pottle ('o., Now York, U.S. 
Pat. l,:il0.1AS, 15.7.19. Api)l., 5.t;.l(;. 

A vvATEUi'imoi-'ixa; couijiosil ion comprising rc.sin and 
hydrocarbon wax or oils Is subjectc'd to the action 
of h(‘ated air in tin* preH(*nc(‘ of a cat.alyti(! agent, 
C./ 7 ., chromium, manganese, or iron, or compounds 
of the .sanu', until the volatlh* Impiirltics are 
removisl from the walt'rprooling (‘ompound, the 
Impurities in.soiubh' in the waterprooting compound 
being then separated. -A. de W. 


iHcd'ihle u'aterpviutf antiseptic and antifoulina com- 
position. M. A. Kelly, Hove. Hng. Pat, 129,520, 
1.10.19. (Apid. 15,910/lS.) 

FiNKi.Y'OnouM) amoriOious calcium or magnesium 
carbonal<‘ is hydrat4‘d with water or steam to 
form a stllf paste* and then Inaited with oils, resins, 
(vr bitumens until ,a jc'lly Is formed, the excess of 
liquid lK*ing removed ceiilrifugally. The proportion 
of hydrated p.Mste used In the composition varies 
from 15 to 50'\, according as tin* oils used are 
mineral or v(*gi‘tabl(‘ and should be sutlicient to 
neutrall.se any acidity. For us(‘ as an antifouling 
composition a tar acid insoluble in water which 
will ab.sorb bromine, c.//. ;a-cre.sol, is added, whilst 
for us(* In damp situations an addition of burnt 
calcium aluminium silicate is advantagiMnis. 

—A. do W. 


Lampblack; Manufacture of . T. \V, S. 

Hutchins, Mhbliewich. U.S. Pat. 1.309,070, 
8.7.19. Appl., 10.10.18. 

See Kng. Pat. 124, .557 of 191S; this J., 1910, OT .a. 
Protecting metal E^. Pat. 128,797. See X. 
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Lateof and rubber from upper and lower cut. 0. de 
Vries. Comm. Central Rubber Stat. Bultenzorg, 
1919, 3, [1.3], 124-129. 

Examination of the latex from the upjKT and lower 
cut, when tapping with two left cuts on one quarter, 
.shows the latex and rubber derived therefrom to be 
I)ractlcally of uniform quality. Even when the 
tapping surface is nearly liuished so that the upper 
bark forms only a small strip hdwwn the already 
tapiKMl parts no appreciable dllTcrenoe is observed 
in the latex ; factors changing tlie relative quantities 
of latex from the upper and lower cut then*forc ani 
not likely to cause any variability in the pro<luct. 

— D. F. T. 

latc.r and rubber; Influence of a change in tapping 

surface on . O. de Vries. Comm. Central 

Rubber Slat. lUiitcnzorg, 1919, 3, 1 13], 139-138. 
()i’KM\(; a lapping cut. on trees tlmt have had a re.st, 
or on imtapiM'd tr<H‘s, glv(*s latex with an unusually 
high rublK*r content and rubber with a slow rate of 
cun*. Change of tapping surface in ordinarj" estate 
routine Is, hewover, not a cause of appreciable varla- 
billty, but change of tapping surface accompanied 
l)y an alteration In the tapping system effects a 
change in the lat(‘x and rubber in the manner 
dcHcrilied.— 1). F. T. 


7'urgcsccncc [«)/ rubber]. A. Dubo.se. Caoutchouc et 
(iutla-IVrcha, 1019, 16, 9845-9852. 

Tiik invc.stigatlon has Im'cii extended to p(‘lrolC‘um 
.solvcnt.s, carbon letrachloride, and a mixtui*e of 
carbon tetrachloride with carbon bisulphide, the 
saimt vulcanised rnblK‘r lx*ing ns(*d as in tlie jirevlous 
exiierlimmls (this .T., 1919, .54(1 a). Witli iictroleum 
spirit of s]). gr. 07417 at 1.5° C. and initial b.pt. 
87° C., the maximum degree of swelling at 10°— 
11° C. was reached In 72 hours, the value of the 
turge.sceiice nunilM*r ” being 27.3. A “white 
spirit,” of sp. gr. 0-7<;77, and initial b.pt. 88° C., 
ami of which tlic major iiorlion dislill(*d at 
110° (\. gave ji “ turgc.sc<*nce mimlK'r ” of 290; 
the maximum .swelling was altaim‘<l in about 
100 hours. Examination of the solvent at 
the (*nd of tin* experiment .sliow(‘d that aiiproxb 
mately 9-7% of the rubber sample had gone into 
solution. With carlx>n tetrachloride a greater 
degree of sw'clting was observed tlian with any 
other single solv<*nt, the “turge.sceiice numlK*r ” 
obtained by the gravimetric luctliod of Investigation 
being 508; only 3 o% of tin* rubbi*r pn.ssi'd into solu- 
tion. A mixture of carbon bi.sulpbldc and carbon 
tetrachloride in eipial volumes, of sj). gr. 1-.385, 
pos.sessed givat(‘r swelling power than eillier of its 
constituents, its ” tnrgescence nuinb<*r ” being .524; 
approximat<‘ly lO^V. of the rubber was dissolved by 
the .solvent. In all the cx]»erimonts ipioted the 
swelling occurred almost entirely in the first 24 
liours; tin* final weight calculated for an initial 
weight of 100 parts of rubber for the various 
.solvents was “ whlti* spirit ” 172-5, i^elroleum spirit 
1800, tetrachloi’<M*thane ,3()3-2, carbon tctracliloride 
12.51, mixture of carbon tetrachloride and carbon 
bisulphide 419. D. F. T. 


]'ut(‘auisatiou accelerators. A. Dubose. Caout- 
chouc cl (Inlta-rercha, 1919, 16, 9^5.3, 9859—9857, 
9858, 9800— 98(;5. 

{^iKiOESTioxs are made a.s to the probable value of 
certain substances as accelerators of vulcanisation, 
the matter l)eing considered particularly from the 
point of view of the author’s theory as to the mode 
of action of snch accelerators (this J., 1917, 296). 
Amongst the substances mentioned are the salts of 
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hexamethylenetetramine with nitric acid, dinitro6o< 
|)entamethylenetetramine, various cobaltammlne 
. <H>mpound8, guanidine and its derivatives, and 
certain sulphur dyes.— D. F. T. 

Patent. 

Rubber; Process for vulcanising irith aid of an 

accelerator. ,1. F. H. van Haasolt, Kotterdain, 
Holland. Eng. Pat. VJHHm, 14.1.19. (Appl. 
♦ 1008/19.) Int. Conv., 8.5.18. 

Double compounds of nitrosodlmethylanlline with 
aromatic bases are used as amderators, and are 
claimed to be more eniclent than either constituent 
alone. The following are examples of thesti com- 
pounds, which contain 2 mols. of nitrosodimethyl- 
nniline combined with, re.siK‘ctively, 1 mol. aniline 
(m.pt. 93° .C.); 1 mol. diinolhylanillne (m.pt. 84° C.); 
1 mol. o-toluidine (m.pt. 72° C.); 1 mol. diphenyl- 
amine (m.pt. (11° C.); 1 mol. p phenyUmedlamlne 
(m.pt. 121° r.l; 1 mol. a-nn|)hthylamine (m.pt, 
82° C.). The amount added to the mixing is of the 
order 0-2i^-5%.-E. W. L. 


XV.-LEATHER: BONEj HORNi GLUE. 

Tanui}i of thr ('anadian licnil(tc(c {Tsitga Canaden- 
sis, Vgrv). K. J. .Manning and M. Nierenstein. 
Chmii. Soc. Trans., 1919, 115, (1(12 (>73. 
llF.MFAK'K tannin was pr(*par<Ml by <‘.\tra<*tion of 
hemlock bark with jicetoiu', conctmtration of tlie 
extract in a vacuum, |irecipita(l<tn of the phloba- 
phens by r(‘p(*at(>d dilution witli water and concen- 
tration ill a vacuum and liiially fractional jirecipi- 
tation of tile acctoia' solution of crude tannin with 
chloroform. fractions sliowini considerable 

variation in eoiuiiosition and gav(‘ broino-diudva- 
lives containing from 10 to iO;,, ilr. Hydrolysis of 
the puriJi('d tannin liy alcoholic barium hydroxide 
gave [)rotocat(H‘huic acid, 2.3-diliydroxybenzole acid, 
and an aldeliydc, Witii diazoinethane an 

amorphous ni(dliylat(*d derivatlvi^ of in<letinil<‘ melt- 
ing point was produced which on hydrolysis with 
alcoholic potassium liydroxide gave vanillic acid, 
and an insoluble acid which on oxidation gav<^ 
hemipinic acid, and on hy<lrolysls opianh* acid, sug- 
gest Ing the ])res(‘nc(‘ of a noropianic acid com[dex 
in the original t.annin. - ({. F. .M. 


Pat F, MS. 

Tanning, liming and lil^'c oporat io)i.s on hidrs and 
skins. IT Kay and (t. A. Platt, Warrington. 
Eng. Pat. 12'>..’5.‘}9. (Api>ls. 7(191, jind 18, .‘50.5, 

S.11.1S.) 

TAxxrxc, liming and the like Ihiuors are circulated 
in an upward direction, through a pit or series of 
pits, in wliich the hides or skills are susiamdetl, 
and are streiiglheiied on tlie (;oinpletlon of each 
cycle by pa.ssage through a hau^hing vat containing 
(solid) tanning extract, lime, or other active 
material, before beginning a fresh cycle. (Refer- 
ence is directed In pursuaiKv of Meet. 7, Sub-secT. 4, 
of the Patiuits and Designs Act, 11197, to Eng. Pats. 
14r><; of 1882, 57(X) of 1893, 27,573 of 1909, and 0796 
of 1911; this J., 1S‘)4, 701 ; 1910, 1400; 1912, 82.) 

— E. W. L. 


Hides or skins; Liming . C. M. Ovtxm, War- 
rington, Lancs, Eng. Pat. 128,451, 31.7.18. 

(Appl. 12,445/18.) 

Paddles arranged on horizontal shafts at the 
bottom of a lime-pit, ‘and put into vibratory motion 
by means of a vertical arm down one side of tbe 


pit, through a bell-crank lever, drive the lime 
liquor against stationary dlvlsiou boards hxed 
parallel t<) and above the shaft, and Urns effect a 
vertical dlsphuvmcmt of the liquors through the 
siisiHjnded hides. --E. W. L. 


XVI. SOILS; FERTIUSERS. 

*Voi7; Inftucncr of the kind of and of manuring 

on the nitrogen and ash constituents of vultivatcil 
plants. .1. (J, Mnschhaupt. Verslagen van I^ind- 
houwkundlgc Onderz(H‘klng('n dor Kijksland- 
iHvuwprot fslat., 1918, 1—94. Chem. Zeiitr., 1910, 
90, I., 313- 311. 

Duuinc; (he yc'iirs 1909-1(5, live soils were manurcMl 
with sodium nitrate, ixhasslum nitrate, and 
ammonium suli>hat(‘. Determinations of (he nllro- 
gciious and ash c<mstl(ucuts of lh(‘ crops W(‘re made. 
It wa.s found that, potas.sliim nitrate gave a smaller 
imuvase than sjxlhim nitrate. Th(‘ Inllutuiee id’ the 
kimi of soil ujioii tlu' nitrogen and ash was greater 
with potato liaulms and turnip tops than with the 
(ulH*rs and rooLs, and gnaiter with corn straw than 
with the grain itself, and it was gnaih^st upon the 
silica conUmt, especially in (h(‘ straw on clay soils. 
Th(‘ inert ase of silica was not accompanied hy any 
increase of ha.ses. Tht‘ nltrogtui, phosphate, potash, 
anti limt‘ sht>wi*d linpttrlatd lnci*ciist*H in ptilafo 
lianlins ainl turnip (ojis, t‘siM‘cially the potash lu 
liotato haulms. 'Plie nature of the nltrogenouH 
iVrtlllstT list'd hatl nt) marked lnllut'iict‘ ni>on llie 
nltnigin anti ash, t'xcopt In the cast' of turnips In 
which the pt)(ash coidtmt was rn Ist'd by tlit* use of 
potassium nitrate, atid I lit' soda conteid. by stKlimri 
nitratt'. In nittsi cast's Iht' Incrt'ast* in acid con- 
st it ut'iits was intut' markt'd than In basic (wi- 
st It nents. ,1. II. ,1. 


lilast-furnace dust; \atue of as a potash 

manure: Peport on fit Id trials. ,]. Rd. Agrlc., 
1919, 26, 387 39(5. 

A UEi'ouT t>n lit'ltl trials at sixlt't'ii centrt's with 
tlllTt'rent grades of blast -fiirnatH': dust. I;ow-, 
mt'tllum-, and higli grade dnsls, water-extracted 
dust, and metiiuin gratle dust applletl at hit('r dales 
wt'rt' compart'd with (Jerman sulphate of ixitash, as 
potash manures for j>otatt)t'H and mangoItlH. The 
results are imt eonelusive as st'verul ctmtres failed 
to sliow any rt'sptmst? with any (»f the fertilisers. 
Fttnsiderlng only tlu' ci'iitres whc'ix' positive results 
wt'rt' oblaint'tl, tlu' extracU'd and high-grade dusts 
gavt' tht' Ih'sI. 1 ‘t'sults, iM'ing ft)llt>w(*(l dowdy by the 
mt'tllum gradt' tlnst. and sulphate of jHitash. The 
low-gratle tiust and the later applicatitiiis of the 
int'tlium-grade did not giv(^ good results. No ex- 
planatlttii Is forlhettming as to why the extractwi 
tiust from which all the water-soluble potash hud 
been removed should givt' such higli results. -W. G. 


Phosphates in basic slag; Effect of fluorspar addi- 
tions on the. . Part J. Manurial value of basic 

slag eonlaining fliKtrspar. F. iiainbritlge. Iron 
anti Steel Inst., (’arnt'gie Scholarship Memoirs, 
1910. [Advance copy.] 8 pages. 

I.N order to tlelcrmiiu' the mamirlal value of basic 
slag containing fluorspar a st'rles t>f pot exix'rlments 
was made on tht; grt)wlh of barley In soil treated 
with a dtric-lnsoluhle slag and In soil treated with 
a soluble, slag. The insoluble slag was prepared 
by adtllng fluorspar to a solubk; slag in a basic open- 
irearth furnace. The pi'rcvntage of soluble phos- 
phate in the slag without added fluorspar was 10*5, 
and In the slag with fluorspar 0-874. Other neces- 
sary plant foods were added to the pots. A third 
series of iiots in which no slag was added was also 
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employed. The barley seeds were planted at the 
beriming of April and the crop gathered at the 
end of August. In the untrea^ soil no barley 
heads had grown, In the soil treated with insoluble 
slag the length of straw was greatest, and In the 
soil with soluble slag the yield of grain was greatest. 
The total phosphate In the crop with Insoluble slag 
was 0-85 grui. and In the crop with soluble slag 
8-441J gnns. The conclusions drawn are that when 
a bash! slag containing fluorspar is applied to soil 
Just lx‘fore the Is sown, the crop Is not so good 
as when a soluble slag la employed; that neverthe- 
I(‘ss a basic slag with fluorspar has considerable 
h'lMlislng value; and that the phosphate content of 
the grain and straw of a barley crop is much 
greater on a soli treated with a soluble slag than 
on one treated with an Insoluble slag.— J. H. J. 


Patents. 

FertiliHing method and material. W. O. Smdllng, 
Allenlown, Pa. U.S. Pat. l,308,4r):{, 1.7.10. Appl., 
23.7.18. 

An explosive is prepared from a subslauee wlileli 
also possess(vs soil f<!rtillRlng i»roperMes and which 
Is i)res(‘nt in larger amount than is necessary to 
bring about cxj)Ioslon merely. -J. H. j. 

Phosphate fertiliser; Manufacture of . A. 

Ilenwood, Cynwood, Pa. U.S. Pat, 1,310,080 
15.7.10. Appl., 11.12.17. 

FiNELV-(iuouNi) phosphate rock and ground acid sul- 
phate are sifted together in the prt‘senee of a pro- 
portion (»f linely-dlvidt'd water Just about sutiieient 
to hydrate the calcium sulphate.— A. de W. 


Superphosphate detis; Cutting device for emptying 

. (J. Dlttmuun, llildeshelm. Ger. Pat 

3U,«37, 7.3.17. 

A BAND cutler, ai)proxlmately U-shapod In cross- 
section and wound ui)ou a h<»ri 7 .oiital rotary drum, 
serves to detach the sui)erphosphate and convey It 
away and deliver It through openings in the wall 
of the drum to u dlscliarge shoot. The cutter may 
be Inclined on both side's, so that the detached 
superphospluito Is delivered simultaneously in 
opposite directions. 


Fertiliser composition and process of making same. 
O. 11. Earp-Thomns, Illchmond, Vn. Reissue 
14,(180, 15.7.19, of U.S. Pat. 1,212,196, 10.1.17. 
Appl., 4.4.17. 

See tills J., 1917, 397. The mixture Is subjwted to 
the action of selected nitro bacteria, beneficial to 

soil. 


Fat from bones etc. Eng. Pat. 128,397. See XII. 


XVn.~SUGARS ; STARCHES j GUMS. 

Dry substance; Determination of the true of 

sugar products, using solution factors. J. p. 
Ogllvle and J. n. Lindfield. Intern. Sugar J., 
1919, 21, 398-400. 

It has been pointed out by Muller (Bull. Assoc. 

tn). 35 ^ 195—198) and others that In cane 

- ^*^ 1 .". ’’yiny particular area working under the 
g?^^^ie&-^;ions there exists a reasonably constant 
ft l>etween the so-caUed “ true ” dry sub- 

^x '®^^Oh8hlr o^nd by the desiccation method and the 
jjtance as J. T- value ascertained by means of the 
order, therefore, to reduce 
^droweti ® in desiccation, It Is 


proposed that solution factors appropriate to the 
several products should be employed. In practice, 
these would be established by ascertaining at 
tropical laboratory temperatures, the sp. gr. of 
solutions of average samples of Juice, syrup, 
masseculte, and molasses, containing exactly 
10 grms. In 100 c.c. of actual dry substance accord- 
ing to the desiccation process. In any particular 
class of product the mutual proportions of sucrose, 
reducing sugars, organic non-sugars, and mineral 
matter controlling the factor do not vary through-, 
out the 8ea8<)n to any extent sufficient to disturb It, 
excepting sometimes In th(! case of molasses, in 
which the ash should be determined at intervals as 
a precaution.— J. P. 0. 


Ammonium carbonate; Presence of in evapora- 

tor Condensed water [of cane sugar* factories], 
T. van der Linden. Archle'f Suikerind. 
Nederl.-Indfli, 1919, 27, 811-840. Intern. Sugar 
J., 1919, 21, 351. 

In th(‘ water condensed from the vapours of a 
multlple-elT(!et evaporator iu a eau(‘ sugar factory 
in .lava the author has found ammonia, the pre- 
sence of whicli Is due to the decomposition of pro- 
teins, i)rinclpally amino-acids and acid amides, 
during boiling. Its quantity was considerably less 
than that generally occauTing in tlu' beet sugar 
factory, In which it is evolved at every stage of 
the heating process. Carbon dioxide was also pre- 
sent, pro])ably as the result of tiie reaction taking 
plac<? iK'tween reducing sugars and amino-acids 
pointed out by Maillard (Intern. Sugar J.. U)I4, 
184, 230), Willie dark coloured HUbstane(‘.s an' formed 
at the same time. It was also possilie to identify 
ethyl alcohol and ncetaldehydi'. (Cf. also Jentink 
this J., 1918, 317 A.)— .T. P. 0. » 


Demlorising carbon; Experiments on the revivifica- 
tion of (“ Carboraffln *'). V. StaiK'k. 

Zelts. Zuckcrind. Rohm., 1919, 42, 331-339 In- 
tern. Sugar .T., 1919, 21, 342-344. 

After washing the exhausted dm)Ioiislng cnrlion 
with water, It is hoik'd for half an hour with 
sodium hydroxide solution (5—10%), filtered, 
again washcMl with water, heated with 
sodium hydroxide solution (10—20%) in an auto- 
clave at 130°— 150° C. for one hour, filtered, and 
washed suctvssively with water, dilute hydro- 
chloric acid, and waiter, any traces of acid remain- 
ing being finally neutralised with sodium hydroxide. 
Using this process (which has been patented by 
the Vereln dor Zuckerlndnstrle in Bohmen), labora- 
tory exjiorlments showed that after revivifying six 
times the dm>lorising value had decreased only 
0 % of its original value, while the rate of filtra- 
tion had even somewhat inereasod. Tests made 
on a larger scale with an apparatus which could 
be used either as an autoclave or as a filter (using 
a layer of asbestos) Indicnterl no decrease In the 
decolorising power after revivifying four times. An 
area of 1 sq. metre sufficed to filter about 140 kilos. 
In 9 hours, but nlxmt 38 hectolitres of water was 
required for washing 100 kilos, of the carbon. 

-.T. P. 0. 

Maltose; Constitution of . New example of de- 

gradation in the sugar group. J, C. Irvine and 
•T. S. Dick. Chem. Soc. Trans., 1919, 118, 593— 
002 . 

In an attempt to establish the constitution of malt- 
ose by complete methylatlon, followed by hydro- 
lysis of the heptamethyl methylglucoside to tetra- 
methyl- and trlmethyl-glncose, it was found that 
degradation of the maltose ipolecnle to derivatives 
of a sugar Ocmtaiiilng ele)^^ carbon atoms in the 
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r hmd occurred at some sta^ of the reactions, 

so that whilst crystalline tetramethylghicose was 
isolated from the prodnct and identified, the other 
part of the maltose molecule appeared as a viscous 
syrup possessing the composition of a dlmelliyl- 
pentose. The degradation prohahly occurred in the 
decomposition of the maltose octa -acetate by hydro- 
gen Iodide. — G. F. M. 

Starch substitutes. Winter. See VI. 

Starches. Sherman and others. See XVllI. 


Patents. 

Filtering mediums; Method of manufacturing car- 
bonaceous . M. Welnrlch, Yonkers, N.Y. 

U.S. Pat. 1,308,820, 8.7.19. Appl., 21.G.18. 
Solutions containing sucrost^ or glucose or both are 
mixed with lime in such proportions and at sucli 
temiKiratures that a hard mass Is obtained by 
chemloal combination. The imiss is comminuted, 
calcined, and cooled.— W. F. F. 

Sugar; Treatment or preparation of . F. Shaw 

and G. S. Baker, London. U.S. Pat. 1,309,125, 
8.7.19. Appl., 10.3.15. 

See Eng. Pat. 2851 of 1915; this ,T., 1910, 432. 

Sulphide dge from filtir-cakcs of sugar- juice. U.vS. 
Pat. 1,308,552. See IV. 

Wax from sugar-cane. U.S. Pul. 1,309,999. See 
XII. 


XVm^ERMENTATlON INDUSTRIES. 

Starches of different origin; Action of cnzymcH on 

. U. C. Sherman, F. Walker, and M. Uald- 

well. J. Amer. Chein. Soc., 1919, 41, 1123—1129. 

When similarly purified by washing with very dilute 
alkali aiul/or ether, wheat, maize, and rice starches 
show the same digestibility in liie sense Uiat under 
the action of the same klud and amount of amy- 
lase they are ail transformed into reducing sugar 
at essentially the same rate. The amylase prepara- 
tions employed included saliva, pancreatlii, purified 
pancreatic amylase, malt extract, purified malt 
amylase, taka-dlastase, and purified amylase of 
Aspergillus oryzw. As obtained by washing with 
water only, potato stJirch Is almost pure, but the 
cereal starches, especially maize starch, appear to 
contain sufficient amounts of fatty or waxy matter 
to interfere appreciably with the action of the 
enzymes even after the staroh has been gelatinised 
by boiling in water for three minutes. Potato 
starch, even if only water washed, showed In 
general a rate of enzymic hydrolysis equal to, or 
slightly greater than that of the alkali-washed 
cer^l starches with the sole exception of the case 
where both starch and enzyme were employed In a 
highly purified condition, and even here the 
tendency to a lower rate of hydrolysis Is corrected 
by suitable additions to the digestion mixture. 

-G. r. M. 


Refractometer; Use of the in analysis of 

dloohol-water mixtures, O. Faust. Z. anal. 
Ohem., 1919, 58,^145-148. 

The amount of alcohol In a mixture of alcohol and 
water may be determined from the refnictlVe Index 
of tbe^mi^re; not md^ than 40% of aIco|iol 11101114 
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he present, since the maximum refraction Is shown 
by a mixture containing about 80% of alcohol. 
Between 50 and 100% alcohol there are always two 
mixtures having the same refraction.— W. P. S. 


Garbage. U.H. Pats. 1,307,991-2. Sec XlXo. 
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iUethylguanidinc in meat; Supposed occurrence Of 
, jrBA observations on the oxidation of crea- 
tine by mcrcurio aatatc. I. Gn^cmwald. J. 
Amer. Chem, Soe., 1919, 41, llOlk— 1115. 

PuEcii'iTATiuN willi in(‘rcurl(‘ salts Is not Bullahle for 
the isolation of lurthylguauldlne, as they not only 
do not conii>U‘t«‘ly |>riH'lpltate this suhstaiiw, but 
they also oxidise creatine to methylguanldlne and 
incidentally oxalic acid and mcthylguanhlo glyoxyllc 
acid, and hoiu.v the Isolation of methylguanldlne 
from meat by this iiU'tliod is entirely accounted for 
by this fact. Using a nuxlitleatlon of Brh'ger’s long 
and elaborate phosphotungstlc acid nuMhod for the 
Isolation of mt'lhylgunnldlne with spc'clmens of 
meat 3-1 days old, iu‘gMtlvo results were obtulntHl, 
ajid thl.s suhstanc4‘ t‘aii tlauefon' scarc(‘Iy bti rtv 
garded as jdaylug an imi)ortaut part In the 
mechanism of “ mcMt poisoning.”— 0. F. M. 


Stcrilisatiou : Tcmpcralurv-timc relations in canned 
foods during G. L. Thompson. J. ind. 

Kug. Uheiu., 1919, 11, 057 — 004. 

The author luis <l(‘tcriulned, by means id tliermo- 
couples (‘inlHsldcd in the eeiitr<‘ of tins of food, the 
llme-tomperature curves when the tins were sub- 
jected to various t(‘m]HM’ii lures In hot wnter, steatn, 
cool air, and (.*(h) 1 wat(‘r. Graphs tind formiilic are 
given hy means of which the temiR^ruture at the 
cmdre of n tin of food (‘an he asiMTtalmsl approxi- 
mately at any lime after the tin has b<*mi immeifsed 
In the sterilising bath.— W. P. S. 


Food [meat]; Method of preserving . K. G. 

Falk and 10. M. Fninkel, Assignors to W. G. Lyle, 
New York. U.S. Pat. 1,309,357, «.7.19. Appl., 
30.1.1S. 

PiEfJKH of meat, fret* from hone. exc(‘88 of fat, etc. 
are healxal at 00*^ 0. under reduced pressure until 
the moisture has been nmioved.— W. P. S. 


Margarine ; Determination of the water content of 

. M. Monhaupt. Chom.-Zeit., 1919, 43, 885— 

886 . 

The addition of about 0-03 grin, of sodium bicar- 
bonate to the 10 grms. of margarine taken for the 
determination of the waU'r cause's the water to 
boll off smoothly when the sample Is heated and 
there Is no danger of loss hy splrtlug.— W. P. S. 


fibroin; Destructive distillation of . Re- 

searches on proteins. VI. B. Johnson and P. G. 
Daschavsky. J. Amer. Chem. Soc., 1919, 41, 1147 
— U49. 

When distilled in a vacuum (25-27 mm.) silk 
fibroin gave about 43% of Its weight of a red oily 
distillate, 41% of “ silk carbon,” and 16% of vola- 
tile and gaseous products. From the red oil, which 
Is strongly ammonlacal, and contains a large pro- » 
portion of water, phenol has been isolated and 
definitely Identified. It prohahly originates from 
the degradation of tyroslne.—G. F. M. 
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Food substances; Organic with specific action. 

B. Abderhalden aud H. Scliaumann. PflUg. 
Arch., 1918, 172, 1-271. Cliem. Zentr., 1919, 90, 
I., 

A Loxd iMijM'r (I<‘alliig wifli tli<‘ so-callod aidld)erlberl 
vltaraliu‘. A<f(‘ini)fs to isolate the curative prin- 
ciple from yen St an^ (lescTllKMl. The authors dis- 
tlnguisli two tyjjes of siiljslan<*(? which play a riMe 
In the enralive process; the.se they term “ euto- 
nlries ” ami “ mi I rami lies.” A new base wa.s 
isoJat(‘d from hydrolysed yeast. It is termed ascha- 
mlne and lias the const It lit ion of a dlmethylpro- 
IH*n.vlanilnc.-~.I. ( D. 

Vitamincs: Note on . .1 snet emnhion for in- 

fant feeding. (’. II. Haini>.shln* and (J. K. (I. 
Hawker, riiarm. .f., ItdJI, 103, 82. 

A UFKF suet emulsion eontainlng a .small ipiantlty 
of olive, or preferably araelils oil is recommended 
In |)lac(! of a lins(SMl oil emulsion hitlx'rto ii.sed as 
u Hiibstltute for cnami, as it contains the essmitial 
anti rachitic vll amino, “ fat, soluble A.” which is 
not present in linseed oll.-<l. F. M. 


I*\'ri: \ rs. 

Bread nuiking. V. Fauo, I-'crrara, Italv. Fug. Pat. 
i2;{.r):{r., it.lmd. (Appi. ‘ int. iNmv., 

10.2.15. 

CouN is scounMl and skinned from the periphery io 
the (‘iidoKpiU'in, and tlie resulting tloiir is sifted 
In or<ler to remove the cellulose. As (his Hour con- 
tains all the nitrogenous constituents of the grain, 
It is used for cultivation of lfn‘ yeast re<|uireil for 
the subseijin'iit bn'ad-inaking pro<*<‘ss. The stripped 
grain is hydratisl by mi.xlng with water in a 
vacuum. Warm water is then addtal and a pre.s.sure 
0^2-4 atmosptnu'es Is produceil and maintained in 
tin* containing cliaml)er Tlie product is i»as.s(Ml to 
a kneading inacliine for conversion Into dough. 

-J. H. 

Emnlsif ging agrut; Ih'oeess for obtaining an - 

eageeiallj/ intendtnl for n.se in the manufaetnre of 
margarine. P. (\ Kiistieii. London. From 
Naaml. ViMinoots. A. .iurgens Vereen. Fabr., Oss, 
Netherlands. Fug. I*at. l2U.ltM. .'Ml.lS. (Ara)l. 
14,:12<.)/1S.) 

Caskix prei)ared from skimmed milk is dried, finely 
ground, and i‘Xtracted with methyl or ethyl alcohol, 
or with a mixture of the two. 'Phe extract is con- 
ot'ntrated by evajjoration to ihe consistence of a 
syriH). Tin* ])roducl obt.ainetl forms an esiH*clally 
giM>d emulsifying agent for use* in manufacturing 
margarine. ,r. H. .1. 

Eotidn: /b'occN.vf for otdaining thr from iiguidH 

[e.g., for preparing milk poirdi r \. O. F. .Merrell, 
A.sslgiior to M(‘rrell-Soult* (’<>., Syracuse, N.A\ 
Reissue PLOT, 22.7.11), of F.S. Pat. 1,1211, :i5U, 

20.4.15. Ai)pl., ir>.2.ii;, 

Sf.e this J., 11)15, t502. The proce.ss Is applied to 
concentrated milk for the production of desiccated 
milk powder. 

Miik: Apparatu.s for producing dried . C. H. 

CamplH'll, A.s.-;ignor to Horden’.s ('ondeiised Milk 
Co., New York. F.S. Pat, 1,292,577, 28.1.19. 
AppL, 11.4.17. 

An apparatus for tnaiting milk consists of a long 
tank dividiHl Into oouipartmeiits by partitions, each 
containing a variable otxuilng situated between the 
top and iKittom. Concentrated milk is caused to 
pass through the compartments in succession, and 
means are provided for injecting air Into the com- 


partments and for stirring their contents. The 
aerated mass thus obtained Is In suitable condition 
for rapidly and uniformly drying to powder. 

-J. H. J. 

Food product and its method of manufacture. R. 
Douglas, A.s.slgnor to Douglas Packing Co., 
Rochester, N.Y. U.S. Pat. 1,204,1()<), 20.5.19. 
Appl., 14.8.13. 

See Fr. Pat. 402,045 of 1913; this J., 1914, 215. 


XIXb.-WATER PURinCATION; SANITATION. 

Barium sulphate; Precipitation and filtration of 

in irater analysis. V. Frobocse. Chem.- 

Zeit., 1919, 43, 307. 

Fuom 200 to .200 e.c. of Ihe watiu* is neutralls(Hl 
with A/IO liydrochloric acid, using methyl orange 
as indicator, 2-5 c.c. of ihc m id is added in excess, 
the solution lMdl<Ml, and tn'alcd willi a very slight 
excess <»f harium cliloriilc' solution, added drop by 
<lrop. Afl(‘r c<K)llng. tlie precii»itate is washed by 
(iceantatlon, and then colleeh'd on a lilb'r. 

-W. P. S. 

('hlorine in irater; Influence of carbonate hardness 

upon the determination of . W. llerbig. Z. 

angew. Chem., 1!)19, 32, 210. 

A STANDAIU) solulioii of liiiK* was saturated with 
<*arbon dioxldi* and titrated with sulpliuric acid 
in pn‘s»‘ncc of plK'HoliditbalcIn. P>y using various 
dlliitlous of till* standard solution it was found 
that. Ihe amoiinl of (‘alciiim (:arlionati‘ could 
airuralely didiu-mini'd by Ibis nu'thod. Two solu- 
tions were lluMi pivpar(‘d t)f 0-57° and 20’20° car- 
l)onale hardness and to cacii was added .sodium 
eliloride equivalent to 01758 grm. Cl iM‘r litri'. The 
eliloriiu' in ibe.vc two '.solutions was deti'rmlned 
by titration with silver nilrati‘ directly and also 
after tirst iicutra Using tlu' carbonate hardness 
witii sulphuric acid. 4'lie n'sults of dirc'ct titra- 
tion w<“re from 000.21 to tHHKIS grm. chlorine i>er 
litn* liigluT than after ixmt ra lisalion. Tills amount, 
Is considcreil to be too small to alTect tcclinical 
w.atcr analysis, and tlicivfore th(‘r(‘ is no need to 
rcmovi‘ tlx‘ carbonati* lianliu'ss lK*f(.u*(‘ determining 
Ihe cbloriih'. .1. II. .]. 

das masks; Protection afforded by against 

rarious indu.^trial ga.'<es. A. C. Fieldiier, M. C. 
'Peagm'. and .1. H. Yoe. J. liid. Fng. Chem., 
1919, 11, <122- <‘.2.2. 

.Masks containing the standard army tilling ('char- 
coal, 00, .smla-llmc, It)) atford prot(‘Ction against, 
clilorine, pho.sgcne, tin tetrachloridiq silicon tetra- 
cldoridc, llt.-mlnm tetrachloride, arseuii? 1 ri- 
ch lor ide, xylyl and Ixmzvl bromides,' chloroawtone, 
bromoaeelone, cbloroplcrin, dimethyl sulphate, 
perehloromethylelilorofonmde, and nitrogen ii^er- 
oxlde. An all-ehareoal tilling Is recommended for 
gasolim^ vapour. carlMin bisulphifle, enrhon tetra- 
chloride, cyanogen bromide, and similar vafiours, 
whilst a .soda-lime tilling may 1 m.‘ used for protec- 
tion against sulphur dioxide, carbon dioxide, hydro- 
cyanic acid, liydrogcn sulphide, hydrogen chloride, 
and other arid gases. Cottonwool filters are also 
reipdred wluui the gases eoiitaiii solid particles. 
Ammonia, earlioii monoxide, coal gas, etc. are not. 
removeil by the above-immlloned fillings. 

— W. P. S. 

Benzoic acid as a disinfectant. H. P. Kaufmann. 
Z. angew. Chem., 1919, 32, 199—200. 

In a study of the bactericidal power of benzoic 
acid du^ regard must be had to possible neutraU- 
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«atlon or precipitation of the acid by alkalis or 
albumin in the medium under examination, and 
only that remaining uncombined taken into account. 
In a sugar-peptone-Liebig’g extract bouillon sterility 
was produced with titaphylococcus by a concentra- 
tion of 0-08% of benzoic acid in 5—6 days, and 
by 0-23% in 24 hours, whilst with diphtheria bacilli 
in a sugar-horseflesh louilloii 014% caused sterility 
in 10 hours and 004% in 5 <lays. Still lower con- 
centrations of iH'iizoic acid vapours In steam or 
even In water vapour at teiuiRwatures as low as 
37° 0. showed iK)werfiil bactericidal action tx>m- 
parahle with that of plieiiol und('r similar condi- 
tions. Th(* volatility of benzoic acid with water 
vapour from iKdliiig aqueous solutions of 1, 2-5. 
and 5% comxuit rat ions was delerfulntHi in this con- 
nection and a inwcentage of acid in the distillate, 
increasing us distillation pro<‘<M‘ded, from 0-25 to 
almut 10%, was found. -(J. M. 


Gas from st'irauc sJudyr. Ib’inlg. Ntv IIa. 


Rodioavlivr hricics. Knollinan. Xcc VIII. 


Patents. 

Mcnsurutff a}i(1 )ni.rin(f Apparafus for - - 

\in water ftoftionay], A. 1]. Smith, Slatlock. 
Kng. Pat. ILN.'IIO, ir».(;.lS. (Appl. l)S7t;/lS.) 

A TANK is divldi'd into ji large and a small <‘oni 
pai’tmeul with a couiu'cting pipe from the uppt-r 
pari of I he Iarg(> to lli(‘ lower part of llu‘ small 
compartment. 'PIk' reagents for .'softening an* sup- 
pli(‘(l in a <'mie('nt rated solution to the small com- 
partment. tin* suppiv iK'ing regulated by a float 
op('rated by the rise of the water to 1 h‘ tn'afed in 
till* large compartment. When the large <omparl 
m(‘nt is ftill, water flows from it to tlu* small com- 
partnu'nl. thus diluting th<* reagents to tin* requlr<*d 
strength. When both comitarl nu'ids are full, a 
siphon in I he large e<mqKirtment. connected b.\ a 
suction jtipe with tin* small compartnu'iit . e<»m<‘s 
into action and the conb'uls of both tanks jin* 
empti(*d Into a pn'cipitat Ion tank below. '^I'he 
siphon (b'livi'rs ifUo a seri<*s of pi|M*s with perfora- 
tions along the bolt»un of the tank, "i'ln* Issue* of 
liepiid freuii the pe'rforal l<ms c.'iuses a stirring up 
of til*' jireeiiiitate from a previous treatment which 
mixes with tlm new pn*cipilate and <'au,scs It to 
settle rapidly. I. II. .1. 


Waf('r: I m pn-i/jin fion of — irith yatlium < waua- 
tion. lb II. Kabakjian, L.an.'^dowm*, Ihi. I’.S. 
Pat. S.7.1U. Appl., ifc'cis. 

Kadu’.w is |)laced in a carrier, maele of material 
impervious to liquids and gases, which is lmnu*rs«'d, 
in a vertical posit iem, in a ve‘ss<*l containing the 
water to be treated. Inverted eup shaix'fl v«*.sse‘lH 
.surrounding the carrl(*r act as air .K(*als, enabling 
the (*manation to ditfu.se into the waP*!*. 

-.T. H. J. 


Garhnqr <noi the like: Mcthtnl of evt raciiny raluen 
from — . K. Wells, Homer, N.Y., Assignor to 
Cohwell ( ‘orporat ion, (’levt*land, Ohio. II. S. 
Pals. (A) 1 ,.3()7,t)fll and (a) l,.307,9fl2, 24.6.19. 
Appl., tA) 1.3.11. It;, (ii) 2.1.1S. 

(a) (j.\nr,A(.n containing starcli, sugar, and gum as 
well as oil, grease, and fat Is boiled for several 
hours, cooled to 140° F. (60° (k), mixe<l with malt 
infusion, and further cooled to 00° F. (32° C.). 
Yeast Is added, which ferments the carbohydrates 
into alcohol. A solvent for fat, non-miscible with 
water, Is addeii, and the temperature raised to the 
boiling * point of the mixture, whereby water. 


alcohol, and the solvent are evaiwrated, the loss 
of solvent being replaced from time to time. After- 
wards the solvent is 8eparate<l from the residue, 
(B) After ferment atlou with yeast, the mixture is 
heatwl to drive off alcohol and hot water is added to 
float the oil, grtuist*, and fat, widch are then 
run off. The n'sidiie Is heated and stirred until 
the WTiter is driven off.— J. II. J. 


Rcu'ayr or roatamiaatvd liquid: Proccus for the 

complrfr tiratmnit of . I/. Linden, Assignor 

to \V. J. Stewart. IxaiuIoii. tbS. Pat. 1,307,086, 
IH.O.II). Appl., .5.fl.lS. 

Skk Eng. i»at. 127.353 t)f 1917; this J.. 1919, 552 a. 
Vinr ira/rr. IbS. Pats. 1.310,3.S2 - i. Sec VII. 


XX.-ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES ; ESSENTIAL OILS. 

Strophduthus Koiub(^ set ds: R.rperimcntal study of 
. K. Samaan. Pharm. 1919, 103, 66-^7. 

4'ue oil (»f stroidianihus secils l.solalcd by dry 
petroleum spirit is physhdogically Inactive, as is 
al.vo tin* ctbcrc.il extract of tin* r(*sjdual dc-fattini 
.sc(*ds. 'Pin* activity of tin* seeds is due (*nlIroly to 
a wat(*r-.soIubl(‘ ghn-oshh* or glnc<isi(h*s. and no 
olh(*r actlv<‘ priin lph' was removed by any of th(^ 
otln*r solvents cmpN>ycd -absolntt* alcohol, amyl 
alcohol, methyl alcohol, and chloroform. Of these 
s(d vents only water and nn*lhyl alcohol comj)Iel.ely 
rcmov(*d lln‘a(’livc prlncijde from tin* sc(‘ds, wlillst 
chloroform pi()vc<l a very poor solvi'iil. P’or the 
l>rc|»aral ion of tincture of slrophanthus 65'X, alcohol 
is to he juT'l’crrcd, as with h!gln*r slr(*ngthH the 
rennival of tin* slrophanlhln Is slow and IiK'om- 
ph*l<*. and with lower stn'iiglhs tin* keeping pro- 
perties <d’ tin* liiniure are impaired. 'Phe result- 
ing liiictnn* should he si ainlanlis(‘d both <‘h(*micnlly 
and physiologically. Of tin* <']iemieal mi'lhods of 
:«ssay Eromnn**s 1910 melluHl and Lainparl and 
Mueih*r’s mellnnl (this .1., 1911, 216) agree most 
closely with the physlologh'al standardisation, but 
with the H(‘(*<ls lln‘mH(*lvcs )K‘rcolation Avilh 65%, 
alcohol inst(*ad of ahsolulc ah'ohol Is in*ccssary for 
<'ompI(‘te <*xhansfion. A new qualitative tesV. for 
st ropliaiithln and otlu'r active principh's of a itmIuc- 
ing <haraeter Is an hfleuse blue colour given with 
sulphuric acid (2 drops) and ammonium molylKlatc 
(0 1 grm. ).—(!. F. M. 

Grifpt opine. Part II. W. II. Perkin, Jun. Chem. 
St)c. 1h*ans., 1919, 115, 713-790. (See this .L, 1916, 
1177.) 

A DKTAiiT.i) study of tin* reduction products of 
aiihydnK'rypt«)i»lin* uielhosulphate, cry f)t opine 
niciiiochloridc, iso<'ryptf)pIne chloride, -cry [it opine 
chlorhh*, and Isoanhydrocryifloiflnc. In most; cases 
dlff(*rcnl |)roducts wen* oi)t.alin*d hy n‘<lucllon In 
acid .'ind In alkalliu^ solution with sodium amalgam 
and fr(*q\n*nl!y rc'diictlon was accompanied hy dis- 
ruption of one or otiier of I In* Isoqulnollne rings or 
of the l<*n-nn*mbered ring eharaclerlHt Ic of crypto- 
pine. In tile case of (■ryj»loi)ln(? eiilorlde and 
dlIiy<Ironn*t hylisoanliydroeryiOoplrn^ mcthoHulphate 
a remark.‘ii)]e deconiiM)Hit,if)n resulting In the 
i‘limlnntlon of a nitrogen atom in the reduction 
with sodium amalgam at ordinary temrH^rntures 
was ol»serve<I,- -H. F. M. 

VytiHoline: Synthesis of . B. SptUh. MonatgU., 

1910, 40 , 03-128. 

Thb synthesis of , 2-hydroxy-6.8-dlmethyl(iulnoUnfi 
from 6.8-dlmethylqulnollne through the additive 
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compound with methyl sulphate, 2-keto-1.6.8-tri- 
methyl-1.2-dlhydro(iainollne, 2-chloro-6.8-dlmethyl- 
qulnollne, and 2-inethoxy-6.8-dimethylqulnolIne 18 
described; the substance is proved to be Identical 
with Freund's cytlsollne. In the same way 
2-hydroxy-(>'niethylqulnoIlne, ui.pt. 232® — ^233® C., 
and 2-hydroxy-8-uielhyJqulnolIne, m.pt. 219®— 
2^0., have been prepared from 6>methyl- and 
H-rnethyl-qiilnolIne resiiectively, whilst 4-hydroxy- 
O.B-dlinethylqulriollne, m.pt. 221® C., has been syn- 
theslsefl from m-4-xylldine. (See also J. Chem. 
Soc., Sept., 1919.)— 0. S. 


Tropic acids; The. isomeric . A. McKenzie and 

J. K. Wooil. Chorn. Soc. Trans., 1919, 118, 828- 
840. 


A ooNVKNiENT and more practical method than those 
hitherto published for thv^ synthesis of tropic acid 
starts from atrolactlnlc acid which may \yc obtalnerl 
In 73% yield from acetophenone through its cyano- 
hydrin by the usual methods. 


O.H. 


.oo.cn ->0,11 (cn,)(U()H)CN-> 
o,nJou,)C(Oii)oojL 


On distillation under diminished pressure atro- 
lactlnlc acid glve.s a 72% yield of atroplc acid 
which on tn'utrmmt with dry liydrog(‘n chloride In 
ethereal solution is converled into /?-chloro- 
hydnitroplc acid. The substance on boiling with 
aqueous sodium carbonate gives tropic acid In 70% 
yield. 

0,U.(Cir)0(0n)0()JI->0IL : OtO IL).C0,H-> 
cH/d.cH{(),u^).co,n-ycn./)n.oHhyi^).co H. 
r-TropIc acid thus obtained melts at 11(>®— 117® 0. 
lly means of the (luirdne salt the d-acid was ob- 
tained In lustrous needles, m.pt. 128®— 129® 0., and 
[alp‘«:--|-T2'2® In ethyl alcoholic solution (c.~2’095). 
The 1-acId obtained by means of morphine had 
m.pt. 128®--129®0., -72-5® for c=2-578 in 

alcohol, and la]„>®^--79® for c^T53S In uquwus 
solution.— 0. F. M. 


Digitalis preparations; Standardisation of . 

B. Berry. Pharm. J,, 1919, 103, t>9-7l. 

A SATISFACTORY Standardisation of digitalis i)repani- 
tlons cx)mbiiies the eolorlim trlc esllrnatlou of water- 
soluble and total glucosldes, with a perfusion 
experiment on n male frog. In the first colori- 
metric estimation dlgltoxiu and sni)oniu are 
eliminated by removing alcohol from the tincture, 
preclpltatiug extraneous matter with lead acetate, 
filtering through klesidguhr plates in Buchner 
funnels, removing excess of lead by addition of 
sodium phosphate, evaporating the filtered solu- 
tion with addition of chalk, and purifying the 
lesldue by solution In methyl alcohol and chlonv 
form. The final residue, equivalent to 75 c.c. of 
the original tincture, Is dissolved In 3 c.c. of glacial 
acetic acid, 0-2 c.c. mixed with 2 c.c. of Frohde’s 
reagent, and the colour produc'cd in 15 mins, com- 
pared with a colour chart which gives the etpilva- 
lent M.L.D. (minimum lethal dose) value, and the 
relative strength “ A ” compared with a standard 
Uncture (M.L.D. by injection =0*75) as unity. In 
the second colorimetric estimation an alcoholic 
strength of 70% is malutnln(»d throughout In order 
to keep all the glucosldes In solution, and filtra- 
tion through kleselguhr Is omitted, otherwise the 
procedure Is the same as above, and a second value 
“B” Is obtained from the colour chart. The 
difference B~A Is the toxic value, and A is the 
therapeutic value of the tincture; toxicity of 
different preparations Is compared by the ratio 
(B-A)/A. In the perfusion experiment the number 
of drops of Ringer’s solution containing 1% of 
tincture required per 100 grm8**'of frog to the 


heart Is determined and the M.L.D. obtained from 
the graph.— G. F. M. 

Digitalis leaf extracts; Stability of . J. M. 

Schmidt and F. W. Heyl. Amer. J. Pharm., 1919, 

W, 425—436. 

Alcoholic extracts of digitalis leaves gradually lose 
activity until after 12—18 months an equilibrium 
of somewhat marked stability Is reached at a point 
representing about 40% of the Initial activity, and 
this seems to indicate that the leaf contains a 
stable, and a second active, but unstable con- 
stituent, which may be digitoxin and the so-called 
dlgltalein respectively. A similar but slower loss 
of activity occurs In the leaves themselves, and 
extracts made from older drug reach an equili- 
brium of greater activity compared with the initial 
activity (about 70%) than extracts from the fresh 
leaves.— G. F. M. 


Cytisine; Constitution of . B. Spilth. 

Monatsh. Chom., 1919, 40, 15—33. 

Previous work on the constitution of cytisine Is 
reviewed and the possible formiihc dlseiissed. (See 
J. Chem. Soe., Sept., 1019.)-T. H. P. 


Arotnatic ketones related to zingerone; Compara- 
tive study of the pungency of synthetic . 

L. K. Pearson. Pharm. J., 1919, 103, 78—80. 

Comparative data ns to the pungency of a nuniluT 
of substituted styryl methyl ketones and their 
reduction product. s were obtained by dissolving 
01 grni. In 10 c.c. of alcohol and continuing the 
dilution with aqueous alcohol until the pungoiiey 
became IniixTceptlble. The most imugent substance 
investigated was o-hydroxystyryl methyl ketone, 
which at a dilution of 1 : 100,000 was still apjire- 
cinbly pungent. The corre.spondi ng saturated com- 
pound in this as In all other cases was much loss 
pungent. An Increase in the welglit of the side 
chain increased to a decided degree the puugcuioy 
of the compound; thus 4-hydroxy-3-inethoxy styryl 
phenyl ketone Is more pungent than the correspond- 
ing ethyl ketone, and the latter more than the 
methyl kefoiu'. FiirUier th(‘ reidneement of tlie 
3-hydroxyM-metho\yl groups In the above com- 
pounds by the dioxymethylene group Increases the 
pungency to a notable extent. The pro.scnce of a free 
phenolic hydroxyl group is therefore not essential 
to pungency.— G. F. M. 


Capsaicin, the pungent principle of capsicum; Con- 
stitution of . E. K. Nelson. J. Amer. Chem. 

Soc., 1919, 41, 1115-1121. 

METinxcAPSAiciN was prepared by the action of 
dimethyl sulphate on capsaicin, and from the pro- 
ducts of Its oxidation with alkaline permanganate 
veratrlc acid was Isolated. Hydrolysis with hydro- 
chloric acid In 50% methyl alcoholic solution at 
125° C. gave veratrylamlue hydrochloride and the 
ester of a volatile nold, whilst the similar hydro- 
lysis of capsaicin itself yielded vanlllylamine 
(3-hydroxy-4-inethoxybenzyIamine), m.pt. 132®— 
133® C.. Identical with the base obtained by the 
reduction of vanlllln-oxlme. Alkaline hydrolysis of 
capsaicin at 180° C. gave the decomi)osltlon pro- 
ducts of vanillylamine together with the salt of 
an unsaturated acid, 0 H,,0 , which was almost 
Insoluble In water, bollea at 258°— 261® 0., gave an 
amide, m.pt. 96®— 97® C., and with hydrogen a 
decyllc acid, m.pt. 24®— 25®0., which was not 
Identical with capric acid. Capsaicin is therefore 
a condensation product of vaniUylamlne and a 
decylenlo acid and Is represented by the formula, 
OH,0(HO).O.H,.OH.,NH.OOO,H„,-0. F. M. 
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Diaoetonamine; Preparation of . A. B. 

Everest. Chem. Soc. Trans., 1919, 116, 688— C92. 
Dry ammonia Is passed into a mixture of 11 CO grins, 
of acetone and 200 grms. of anhydrous calcium 
chloride under a rt'flux condenser until 200 grms. 
has been absorbed, and the solution is allowcMl to 
stand for 8—9 days. The lower layer of aqueous 
calcium chloride is then removed, and the upptT 
layer, after volatilisation of as much ammonia as 
iwsslble by a current of air, is treated with 
sufficient alcoholic oxalic acid to form the 
hydrogen oxalate. The mixture Is then distilled to 
75® C. to remove unohang(Hl aC('tone, and tlltered 
hot. From the filtrate diacetonamine hydrogen 
oxalate separates In crystals, and a further quan- 
tity can be obtained by evjiijoratlon oC the mother 
Ihiuors and further extrnetlon of the pr<‘eiplt:itKl 
ammonium hydrogen oxalate, giving a total yield 
of about SOO grms. Pure diacetonamine hydrogen 
oxalate melts at 12(1®— 127® C. to a clear Ihiuid. The 
presence of the ammonium salt slightly lowers the 
melting point, and produces an o[)alescence in the 
resultlm' liquid. Vlnvldiacetonamlne oxalate melts 
sharply "at 1S4®~1.H5° O.-d. F. M. 


Valrrianatrs: Exambmtion of . H. Ih PJcb- 

mond and W. T. T. Aiiiswculh. Pharm. .1., 1919. 
103, 83. 

VAI.KIUO add In valerianates Is estimatisi by dis- 
tllliiv over IH)% of an aqueous solution containing 
sodium blsulphate, and titrating the acid In the 
distlllat(‘. One five-hundredf li of a grm.-molecule 
Is^aloui with 2r)c,c. of A7i9 sulphuric add in tie* 
case of the sfaliuni, potassium, or lithium salts, or 
3*5 e e of A'/IO add and 10 c.c. of A'/IO sodium 
hydroxide in tlie oj.se of the zinc, quinine, etc. 
salts; tlie solution is made up to 100 c.c., and .K) c.c.. 
is distilled, when essentially th(‘ whole of the v<>la- 
tlle add presenr will have passt'd ov(‘r, Mentnyl 
valerianate n'quires preliminary hydrolysis wuth 
alcoholie ])otasslum hydroxide and after extracting 
th«‘ menthol hv means of chloroform, the aqueous 
solution is acidified to such an extent to convert 
the potassium Into the blsnlphat(t and distilled ns 
described above. — G. F. M. 


Ether- Purified — and the variatwns in com- 
mercial samples. A. .1. Jones. Pbarin. J., 1919, 
103, 71-73. 

All commercial samples of purified dber. Includ- 
ing those made from pure ethyl alcohol, give posi- 
tive rt‘sults, varying from 0 02-0 08®/o, for methyl 
compounds, or compounds which under the con- 
ditions of the P.P. test are oxidised to forraalde^ 
hvde, and it Is suggested that comparison against 
a given standard with a limit of 005% would be 
preferable to the Pharniacoi)opla requirement of a 
negative reaction. In performing the tost freshly 
prepared Scliiff reagent must be usc^d, and after 
adding It to the distillates from the ether extract 
and the standard methyl alcohol comparison tests, 
the mixtures arc warmed to about 45 C. In order 
to destroy a confusing blulsh-vlolct coloration 
always produced with a sensitive reagent. In ether 
which had been kept for 12 months a distinct reac- 
tion for formaldehyde was given by the gallic acid 
ring test, and ketones varying from 018 to 50 parts 
per 10 000 were found in all the samples examined, 
the mkhod employed being the Scott- Wilson pre- 
cipitation process with an alkaline sliver mercuric 
cyanide reagent (J. Physiol., 1911, 

Tetrachloroethylene ; Preparation of 

Welaer and G. B. Wlghtman. J. Phys. Chem. 

1919, 2?^ 415-439. 

OARTOJf tetrachloride may be decorapos^ Into 
diloiine and tetrachloro^hylene at temperatures as 


low as 600^0., but the best yields of the latter 
substance are obtained at 1800^—1400® 0. The de- 
composition products must be cooled as rapidly as 
possible In order to minimise the formation of 
hexachlorcHdhane, and they may wdth advantage 
be dllutetl with cold air or nitrogen at the point 
of I heir tunergtuire from the fiirnaco. The reaction 
Is conveniently eurrliMl out In an electrically heated 
(piartz tulH' conneeled with a large Iron condenser 
In whlcli are also i)referably a number of cooling 
coils. Provided llu‘ Iron condensing surfaces are 
dry and are kept below 150® C. the action of the 
chlorine 4»n the inelal Is negllglhle. The solid 
hexaehloro-eiuupouud, which Is forine<l as a by- 
product, c*nn Ih' n'mlily rcMlueed with zinc and sul- 
phuric acid to (i‘ti-achlorocthyleiic. -(r. F. M. 


Acetylene and mercuric chloride: Interaction of 

. 1>. \j. Chapiunu jiiid W. J. .Iciiklns. Chem. 

Soc. Trans., 1919, 118, S17 849. 

Py passing acclyUaie into a sal\iraU‘d solution of 
merciiru! ehlorld* in absolute alcohol containing a 
small quantity of hydrogen chloride, a sulmlnnoe of 
the molecular formula, HgCl^.C.^! , was deposited 
ill long needles after 10 liours, ami on pouring the 
llqimrs info water a further (piantity was ohUilned, 
making a total yield of about 0(1% of the nieixmry 
salt takcui. The suhsfanct' Is soluble In organic 
solvents, melts at about 113® (^., and probably has 
the (Hmstllulion, ( ’IlIg.ClI : (’IICl. It is only 
foniuMl In the i)resenc(‘ of Ionising solvents, and 
app(‘ars to h(‘ the first product of th(‘ interaction 
of aei‘tylen(‘ and nuu’curic chloride in aeetaldefiydo 
formation. -<i. F. M. 


Allcali-snwdusl fusion: Riariitm products of . 

Arctic, formic and oxalic acids, and methyl 
alcohol. S. A. Maliood and !>. 10. ('able. J. Ind. 
long. Chem., 1919, 11, (k51- 055. 

Fhom 17 to 20% of ae(*tlc acid, (‘nlculat(‘d on the 
dry wood, can 1 m* ol)talu(*d by fusing hardwood 
sawdust with sodium hydroxide; about 50% of 
oxalic acid Is formed at tin* same time. If the 
r<‘aet.ion is carried out in a closed vessel, about 
2-1% of iiH'thyl alcohol Is forna'd, but when the 
temperatun* rises above 200® the yield of oxalic 
acid dwreases eonslderahly ; at lower lemperaturea, 
both formic and acetic acids an* produced (about 
15% of each). J'be yi(*ld of acetic acid is somewhat 
lower than that obtained by Cross, Pevan, and 
Isaac, using potassium hydroxide (this J., 1892, 
900); It npi)earH that the yield of acetic add 
obtained with sodium hydroxide would more nearly 
approach tliat obtained with potassium hydroxide 
If the temperature Is kept at about 200® C., the 
heating prolonged, and the ratio of alkali to saw- 
dust maintained at 3 : 1. About 91% of the alkali 
used may be reeovered.— W. P. S. 


Cyanio acM: Formation of hy oxidation of 

organic substances. Its identification based on 
quantitative analysis. R. Fosse. Comptes rend., 
3919, 169, 91-93. 

The author has proved that cyanic acid Is an Inter- 
mediate product in the formation of urea by oxida- 
tion of proteins alone or In the presence of glucose, 
or by the oxidation of aramonlacal solutions of 
aralno-aclds, glycerol, carbohydrates, or formalde- 
hyde, by Isolating the cyanic acid as silver cyanate 
and analysing this compound. The liquor resulting 
from the oxidation Is nearly neutralised with nitric 
acid and silver nitrate Is added. The precipitate 
is extracted with boiling water, and from the ex- 
tract, after filtering, silver cyanate crystallises out. 
The salt is wanned on a water bath In amtnonlacal 
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Bolutioo with aranionJum chloride and after acJdJiy- 
Ing with acetic acid the silver chloride Is collected 
and weighed. The uiea in the filtrate Is precipi- 
tated as its xaiilljydrol derivative and also weighed. 

-W. G. 

Bismuth : Deiemination of hy the formalde- 

hyde process. 8. 11. Tallanlyre. Pharni. J., 1019, 
103, 81. 

The e.Milinailoii of bisumth in pharinaa‘utlcal 
biNnujtlj prej)ara(ion.s and wilts is most, conveni- 
ently carried out by the foiiiialdeliyde reduction 
jri(‘lhod. 'J'Ik; prefia ration slioiild Ik" warmed with 
10% of hydrochloric acid until all tiie bismuth is 
in solution, and is flien treated wltii 10% sodium 
hydroxide followed by loc.c. of 4% formahlehyde 
solution. Melallic bismuth separates and on boil- 
ing and stirring the liquid It collects into a spongy 
mass which is removed from the Ihiiior, w'ashed, 
an<l dried. The method is uppllcabl(‘ to a large 
number of bl.smuth preparations, Including xero- 
form, but with the subgallate and tannate prelimi- 
nary destruction of the organic matter Is advisable 
as direct reduction glvi's a colloidal bismuth solu- 
tion which does not coagulate wtII.— G. F. M. 

Organic compounds; Action of sulphuric acid on 

homologous and isomeric . .T. Milbauer and 

A. N^uiec. J. prakt. ("Iiem., 1910, 99, Otl— 105. 
With the object of elucidating the mechanism of 
the oxidation of organic comiiounds by suiphuric 
acid, as in the Kjehlahl metliod of estimating nitro- 
gen, the authors have studied the velocity of attack 
of a number of compounds of various tyires by sul- 
phuric acid at 200° or in some cases at C. 
(8(*e also .1. Chem. Soc., 1919, 11., :m2.)~T. H. P. 

Oeranium oils; Japanese . S. Punikaw'n. 

KOgyo-Kwagaku Znsshl (,T. Cliem. Ind. Tokyo), 
1919, 22, 83—90. 

Of thrcKi Japanese geranium oils examined, that 
from Pelargonium dentieutatum resembled foreign 
commercial oils in composition, the others Ixdng of 
Inferior value as perfumes. The following figures 
were obtained 


Bp- gr 

P. qraveolens 
0-9178 

P. radula 
0-9234 

P. denti 
culatum 
0-8860 

Acid value . . 

18a-()8 

5 0 

7*17 

Ester value . . 

4*8 

31-7 

12*8 

Total geraniol % . . 

23-1 

2G-3 

63*5 

Free alcohol % (as 
geraniol) . . 

22-0 

17-2(> 

60-0 

Yield from fresh plant 

1-75 -2% 

i-5°;> 

5-0% 


The chief constituents of the oil of I\ grawolens 
were Isolated, viz., (/-citroiiellle acid Pmen- 

thone, and Pcitronellol.— 0. F. M. 


Finnish turpentine; A new terpene from . O. 

Aschan. Iteprint. Chem. Zentr., 1919, 90, T., 2S4. 

A NEW bicvcllc, saturated terpene hydrocarbon, 
b-pt. l(kr-^105° 0., sp. gr. at 2074° C. OS02S. 
Hd~+ 7-7°, closely related to pinene, can be 
obtained from Finnish turpentine by dl.stllling with 
steam. It gives pinene nitro.«iochloride on treatment 
with amyl nitrite and hydrochloric acid.— T. C. 

Finnish tui'peniine. Formation of terpene hydrate 
and terpineol. The high-hoiling constituents. O. 
Aschan. Pldrag till kilnnedom af Finlands natur 
och folk, 1918, 77, [1], [2J. Chem. Zentr., 1910, 
90, I., 284-285. 

Study of the action of sulphuric acid on turpentine 
oil without cooling indicates that the formation of 


I terpln, probably always formed as an intermediate 
product when pinene Is converted by acids Into 
dlpeuteue, takes place at ordinary temperatures 
whilst at higher concentrations and temperatures 
this reaction is almost immediately checked bv the 
Uborntlon of water consequent on the formation of 
dipentene. Py stirring turijeiitlue rapidly for 10 
hours at 1° C. with 45% sulphuric acid 532% of 
the theoretical yield of terpin was obialned, the 
traa^-terpin of Payer being obtained as a by-pro- 
duct. Nojiinene from American turpentine also 
yielded terpln when acted on by 45% siiJidiurlc 
acid at a low temi)erature, Terpln can he obtained 
by the action of .5.5% .sulphuric acid at -()°C. on 
dilKMilcne, /r«a.s-terpin(‘ Ixdng also obtained as a 
by-prodiiet. The conversion of lerifin li.vdrn1e 
into terpineol by the abstraction of water is 
lH‘st brought al)out by the action of 0-.5% oxa Ik- 
acid solution, whll.st formic acid is the most 
suitalth‘ for the (*oiiverslou of pinene into 
liTplm'ol. Five jmrts of 40% sulphuric acid 
HtirnHl for .5 hours with 1 jiart of terpineol 
with ice-cooling gives an almost; quantitative 
yield of terpin hydrate. The fraction fmm Finnish 
turiKuitine dl.stilllng at 1.5.5°— 107° F. containing the 
plnene-like terpin (s(*e ]uecedlng abstract) al.so gives 
a good yield of terpin hydrate. Terpene alcohol and 
cadinene wiu'e recognl.sed in a saiiqile of Finnish 
turiMUitine and in a product, obtained hy distilling 
resin from Pinus sylvcstrls in the fniction boiling 
at 125° --1.'10° F. at 9 mm.. although it is possible 
that cadlnem* might liave Ixhui formed from another 
se.squ I terpene during the jiroci’ss of separation. 

-T. C. 

Finni.sh turpentine; The high-hoiJing (H)nstituents 

of . 0. Aschan. Flnska Kemlstsamfundets 

Meddel., 1918. (^hem. Zentr., 1919. 90, I., 28,5. 

A\ unsaturnted, unfreezabl(‘ ter[>ene alcohol, 
F,^ll,/)ir, was isolated together wdth a sesquiter- 
peiK' from tlu' fractions from Finnish tuiTientine 
from various .sources lx)lllng at. 210°- 220° C. and 
2tl0° F. The terixme alcohol was not identical with 
ordinary tiTpineol and is iw'rhnps a mixture of ter- 
piiK'ol witli other h^riKUie alcohols. The se.squlter- 
jx'ne, F,J1„,, lias b.pt. 2(50° — 205° F. at 7t50 mm., 
.sp. gr. at 20°/4° F. 0-91S7, and is unsaturaled to- 
wards i>ermangannte, bromine, and hyd!ror‘]iloric 
acid. On tri'ntment witli dry hydrogen chloride it 
is convert(‘d into cadinene dihydrocliloi’lde, m.pt. 
117°--11S° (\. from which cadinene, b.pt. 271° F., 
can be isolat<Ml. (See promling abstract.)— T. F. 


Pine resin: The sesquiterpene fraction from . 

(). Aschan. Flnska Kmulstsamfundets Meddel., 
1918. Fhem. Zentr., 1919, 90, I., 285. 

.V DisTiu..\TK obtained in the large scale distillntloii 
of pine resin contained a new .st\squiteri)ene, prob- 
ably a blcyclle sesquiterpene allied to cadinene, 
giving a dihydrocblorlde, m.pt.. 

8.5^^- 80° in the form of glittering rhombic 
leaflets readily soluble in organic .solvents.— T. C. 

Terehene and its pharmacopa'ia standards. B. F. 
Howard, riiann. J., 1919, 103, 70—78. 

Tiik plinrmacopoda standard for tercb^me, requir- 
ing optical inactivity, is no criterion of purity, and 
with the alteration in recent years of the optical 
proiierties of commercial turpentine, tlie test now 
stand.s condemned. The si^eclfic gravity limit should 
also he lowered to 0*8,54. The average rotation and 
sp. gr. of a number of batches of terebene made 
from rec'ently imported turpentine were -10° 30' 
and 0-8570 res{)ectively, and although quite satisfac- 
tory in all other resits this terebene would be 
rejected If tested by the eiristJng artificial physical 
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stAiidards. It is suggested that the present optical 
test be deleted and a distillation standard be sub- 
stituted, viz. that not more than 5% should distil 
below 160° C., and the main fraction bidwtvn 165° 
and 185° C., leaving only a slight viscous residue. 

- G. F. M. 


Patents. 

Camphor; Procc.<^/i ami appanituft fi,t' puriff/iut; 
. E. I. dll Pont dc Niunoiirs and Co., Wilming- 
ton, Del., Asslgm^^s of E. G. Loomis, Newark. 
N.J., TJ.S.A. Eng. Pat. 124,41::, 12.S.1S. (Appl. 
13,076/18.) Int. Conv., 16.3. is. 

The pnKH'ss for inirifyiiig ciikK' camplior comprls 
ing melting, lieating or “halving” to render the 
camphor oil non-volatile, followed hy volattllsiitlon 
of the camphor (Eng. Pat. 118,480. this .L, lOlS, 
t*>36 A) is rendered continuous hy oinu-ating in an 
apparatiES consisting essentially of a melting vess<d. 
fed with solid ('amphor hy means of a worm con- 
veyor, and heated hy a coil through which hot oil 
is circulated, and from the base of which tln‘ 
molten camphor hows through an Inclined tulM‘ into 
an oil-heated vaporiser. The tul)e is also heated 
and the camiihor, as it slowiy Hows through, is 
“ baked.” The camiihor vapours from the vaporisin’ 
])ass through a scriihlwM’ into a large comlimsing 
chamlK^r from which the solid lairitied product Is 
nmioved from tiim* to time hy a second worm con- 
ve.vor. Water contained In the crude camidior 
escapes as steam from the upikt part of the melting 
v(‘ss(‘I and Is comlensed hy a wal<‘r spray in a 
waier-seaU'd comlensing vessel.— G. F. M. 


Camphor; Process of piirifj/itKj . .1. E. (’rams 

Newark, N.J., Assignor to d'he Arlington Co., 
Arlington, N..L ICS. Pat. l,30S.:{n8, 1.7.16 Appl., 

26 .r..n;. 

Camphor containing camphor oil is heated for a 
sufllclent length of tim(‘ to change the camphor oil 
Into a product more readily separated fnun th(‘ 
camjdior.— G. F. M. 


Organic ucul chlorides; Preparation of . T. II. 

ilurrans, Oxford, and A. Boake. KoIktIs and Co., 
Tdd., Stratford. Eng. Pat. 128,270, 6.7.17. (Ai)pl. 
081 0/17.) 

If tile i>roportioii of sulphur us(‘<l in th<‘ Gold- 
schmidt method of i)r(‘i)aring a<'ld anliydrldes (Eng. 
Pat. 20,4:::: of lOOS; this .1., 1010, 112) Ik* reduced, 
acid chlorides are obtained : 

2CII,/X).,Na f S-f - 2( M I.,(;OCl-l-2N;iCM-SO.^ 
and/or 

::(dT,CO.,Na-fS-h3Cl.,=:3(MI,C()Cl-f3NaCl-fSO,. 
Smiium may b<.* replacvd hy otljcr alkali metals or 
alkaline-earth metals, and the ac<*tlc acid radical 
by that of any other organic add, e.ff., butyric or 
benzoic acid. Th(‘ process is carried out by passing 
chlorine into the mixture of th(‘ organic salt and 
sulphur in the i)i'oporlion8 lequlred by the alswe 
equations or intermediate Indwecm them, and the 
tcmi)erature is preferably kept Ixdow 50° C. 

n V TW 


Chlorinated products [chlorhudtins]; }fethod of 

making . J. M. Moness, Dong Island City, 

N.Y., A.sslgnor to Chemical Development Co. 
U.S. Pat. l,:408,7t«, 8.7.19. Appl., 8.2.17. 

In the manufacture of chlorhydriiis a mixture of 
chlorine and steam Is brought Into reaction with 
oil-gas in a chamber containing material of an 
oxidis^ nature.— O. F. M. 


Ace/fc atthj/drfde auU acetyl chloride; Preparation 

of . T. H, Durians, Oxford, and A. Boake, 

KolK»rt8 and Go.. Ltd., Stratford, Eug. Pat. 
12S,2S2, 13.7.17. (Appl. 10,106/17.) 

Acrmc aidiydride is produced by the action of 
chlorine on a mixture of phosphonis and an an- 
hydrous ac^‘lal(‘ jit tem|H*nitures preferably l)elow 
50° (k For examide, by passing 106-5— 177-5 parts 
of ehhu’lne into an Intimate mixtim^ of 31 jwirts (»f 
red i>hosphoniK and 192 -tyj6 parts of anhydrous 
sodium acetate, react Ions occur n'presenh^l by the 
e<|uat ioiis tU’ll .('O Na P d 3(^1 = 3(lTI,GO)-0'f 
Na,,PO -f ::NnGl. ‘or S(TJ,(T>,Na -f P -f 501 = 
4(<4I./X4),0 f Xa^PO^ i .5Na(d. ‘ Using a lessi^j: pro- 
p(U*lioii of anhydrous acetate acetyl <’Iilorl(1c Is 
formed as the chief i»i’j>duct. (J. F. M. 


/Dao/cx,’ Preporatiou of . W. Klntoul, J. 
q'homas, }ind Nolnd’s Explosivi's (V)., Ltd., Ste- 
vtmston. N.B. Eng. Pat. 128.372. 15.6.18, (Appl. 
989.5/18.) 

VEiONUAUY and tcrtiaiy a mines an* sepnrnl(‘d from 
mixtures of tia* two e(ait:ilidng an excess of the 
latter hy tre.atmeiit with phosgem* at icmpiu’atures 
ImOow 25° (\, whereby th(* secondary aiidne is 
coiiverte<l into an uica chloridt* with tin* (‘llmlna- 
tlon of hydrogen chloride*, wldcli c<un!>iuefl with 
the <*xe<*.ss of te'itiary amine. The reae’tlon mix- 
ture is them ln‘al(‘d with sutllelent hydnw’Iiloric 
acid to remove* the* whole* e>f the* tertiary amine as 
hydre)e*Iile>ride‘, whilst the* In.seduhle ure‘a ehle>rlde Is 
eelle‘e‘leMl anel hedl<‘el with e‘ithe*i’ water or dilute 
hydre)e*hlorie* ae-iel to re‘ge‘n(*rate the se*ce>ndnry 
amine*. In e-ase's whe*r(* the* mixture* eemlaliis an 
( xee*ss of H(*e’e>nelai‘y amine*, e lt)u*r the e)iK*ratle)n is 
re*y>e*aleMl nidi! the* ainlne*s ise)lat(*d from the* hydro- 
e hloriele* cemtain an (‘xe*e*ss eef te‘rtiar.v amine, or ter- 
tiary amine* is aeltle'd to the original ndxture in 
epianllty snlliele*nt te> ]U’oduee* an excess. Ex- 
ample's : (1) 20 parts of elle*thylanlllne* containing 9% 
e>f me>noe*lhylaidline is tre*ate‘d with 2 jmrts of phos- 
ge'iie. 4'he Avhole* is washe*d with elilute hydro- 
chleale ae-iel, the* etliylure-a chloride tillered off, and 
dh'thylaeiillne* eemlalnlng only 0-::% e>f seemidary 
amine* is pre*e’ii*itate>e| fnaa tlu* tilt rale*; (2) 500 parts 
ed Impure* e‘lhyl-e> toluldltie* e-outalnlug only 22% of 
tertiary amine* is tre'ateMl in 400 jearts e»f henze*ne 
wdlh 198 parts e)f phosge-ne*. The* mixture* is w’ushe'd 
with elilute* hyilrnchleirlc ae-ld and the base* rceewcrecl 
from the* washings then eontjilns only 44-6% of 
se‘e‘onelary amine*. On re‘])e*atlng the* e)p(*ratlon 
dlethyl-o-toluieline* is irceoe're'el e-emtainlng le'ss than 
1% ed se‘e*e)nel:iry amine*.- (4. F. M. 


Chlorhydriiis; Manufacture of . T. and E. ID 

Kerfoed, BardH]e*y, Lanes, ,1. G. Irvine, and W. N. 
Ilawmrth, St. Andivws, Fife. Eng. Pat. 128,635, 
18.8.17. (Appl. 11,876/17.) 


rHi/>uHY!>RiNH, Hud imrllcularlv glycol chlorhydrln, 
[ire prejmreel hy Kubie*et lng an aeiueeeuH laedlum con- 
laining a copiM*r salt, i)re*ferahly the chloride or 
oxychloride, to the* alternate actlem of chlorine and 
i‘thylene‘ or Its he)me)le)gueH, w’hcre‘hy a we‘ak aqueous 
solution of hypochlorouH acid Is first formed, and 
In the Re‘conel stage* of the oiK'ratlon coinhines with 
the unsjiturnteel suhstanee* to give the chlorhydnn. 
Means are* pre>vlele*(l. edtlier hy vigorously ngltaL 
Ing the Ihpjiel with the gases, or else^ by means of 
nacke*d towers, or trickling towers divldeej Inte a 
mimlK*r of horizontal zones alternately filled witb 
chlorine and e*thylene, to exiK)se as great a surface 
as pos.sihle of the liquid to the action of the gases, 
Bv re»ix*ating these operations a relatively strong 
fKduflon of chlorhydrln Is obtained, particularly If 
the liquid Is kept neutral by the addition of 
copper carbonate. The product may be Isolated by 
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extraction with ether and subaequeDt fractional dis- 
tillation, or In the case of glycol chlorhydrln a 
constant boiling mixture containing 43% of this 
substance and 57% of water, boiling at 97° C., may 
be obtained by fractionating the reaction product. 

-O. F. M. 




Furfural; Mann fart ure of . E. Rloard, Melle, 

France. Eng. I’at. 129,025, 20.9.17. (Appl 

13,880/17.) Jnt. Conv., 20.0.17. 

The yield and purity of furfural obtained by acting 
on cellulo.slc materia is with acid or other reagents 
are iroprovc'd by using the reagent as dilute as pos- 
sible and, by rapid (listillntion, separating the fur- 
fural as quickly as poaslble so as to prevent secon- 
dary reactions. The inatTial Is packed Into two 
boilers operated alternately, and i.s covered with, 
say. 13-14% hydroclilorie neid. The vapours pass 
through a fractionating column where they are 
washed by the ndurnod aqmmu.s portion of the dis- 
tillate In order to free them from Impurities and 
ncld. The Iowct layer of the distillate Is hvdrated 
furfural whloh from a charge of 500 kilos.' should 
wllect nt the rat(‘ of 25 -.T5 kllf)a. per hour. It is 
finally purified by vneuiifu distillation, whilst the 
acid liquors whleh hav<' been retnnual to th(* still 
are run off from the sp(uit residue, fdtered through 
a layer of slag, and us(*d again for another ehnrge 

— O. F. M. 

Oatalj/fii/i; Process of regulating in formation 

of unsaturated organic compounds. It. E Bldred 
P* Mersoreaii, New York, Assignors to 
Chemical Development Co. U.S. Pat. 1,308 777 
8.7.19. Appl, S.S.12. Uonew(Ml 13.12.18. * 


Oxalic Manufacture of . h. 0 Reed 

Waste liquor from the “chemical manufacture of 
paper is evaporated to dryness and fused with a 
lar^ excess of caustic alkali, the temperature even- 
tually being maintained at 250° 0. for a sulBcJent’ 
I time to effect formation of alkali oxalate. The 
melt Is then cooled and the excess of alkali dis- 
sclved out. leaving a residue of oxalate which is 
separated from the alkaline solution.— G. F. M. 

Monochloracetic acid; Manufacture of and of 

its esters. L. J. Simon and G. Chavanne, Paris. 
Bug. Pat. 129,301, 21.5.17. (Appl. 7325/17.) 

See U.S. Pat. 1,304,108 of 1919; this J., 1919, 653 a. 
The process may carried out by bringing vapor- 
ised trichloroethylene into contact with sulphuric 
acid by bubbling, by spraying, or by circulation 
past baiTlos or through porous bodies. Esters are 
obtained l)y addition of the eorre.spondiug alcohol 
to the sulphuric acid solution of the monochloro- 
acetlc acid. 


Tropic acid; Process of sgntficiicnUg producing 

. E. Mllllor, Basle, Switzierland. Assignor to 

The lloffmann-La Roche Chemleal Works, PJew 
York. U.S. Pat. 1.305,301, 3.0.19. Aj)})!., 10.12.10. 

An alkyl ester of oxymelhyleneplienylacetic 
acid is treated with a redneing agent, whereby a 
tropic acid est(‘r is produced, which on saponifica- 
tion under .suitable condltioii.s yields tropic acid. 

— G. F. M. 


Unsatttbatei) carbon compounds are formed by 
passing over a catalyst a gaseous mixture of an un- 
^turated oompound with the vapour or gaseous 
fonn of a substnnco with which it will react to 
form an additive product. The mixture la diluted 
With an Inert gas, the diluent l)eing present in such 
quantity in relation to the time of exposure to the 
catalyst as to inhibit the formation of a saturated 
carbon compound.— G. F. M. 


Mydrocarhons; Process of oxidising , [Pre- 

pomUon of chlorhydrins and glyi^ls.^ K. P. 
McBlroy, Washington, D.C., Assignor to Chemical 
Me. U.S. Pats.‘(A) 
(n) 1,308.797, 8.7.19. Appls., a 
10.1.18, Renewed 2.11.18, (b) 20.6.17. 

obtained by the action of 
nypochlorous acid ou gaseous olefines, n supply of 
the acid being maintained In the zone of the re- 
^1., Glycols are obtained by electrolysing a 

chloride solution In a cell not fitted with a dia- 
phragm, In such a way as to oxidise the chloride 
whilst the electrolyte Is saturated with a gaseous 
olefine in the presence of an oxygen carrvlnir 
catalyst.— G. F. M. 


Dioleflnes; Apparatus for producing . Q, Mer- 

sereau, New York, Assignor to Chemleal I^velop- 

8.7.19. Appl, 

14.9.12. Renewed 13.12.18. 

Tm apparatus comprises a retort heated at a low 
uniform temperature to vaporise petroleum, means 
for rewvering unchanged oil vapours and dioleflnes 
from the treated gas, means for reheating the gas 
to produce a further quantity of diolefines, and 
means for recovering this further quantity. 

-G. F. M. 


Halogen derivatives of hgdroearhons; Method of 
making — H. H. Dow, Assignor to The Dow 
Chemical Co., Midland, Mich. U.S. Pat 
1,300,472, 10.0.19. Api)l., 24.5.17. 

Double halogen derivatives of hydrooarlwns are 
prepared by treating a hydrocarbon with the 
vapours of two halogens mixed in the proportions 
r(*quired by the reaction.— G. F. M. 

Thymol; Bgnthetio manufacture of . C. B 

Andrews, Pittsburgh, Pa. U.S. Pat. 1,300,612. 
10.6.19. Appl, 15.9.17. 

Thymol is prepar'd by nitrating aminocymone after 
protecting the amino group, then converting the 
product into nitrocymene by eliminating the amino 
group, and afterwards replacing the nitro-group by 
hydroxyl— G. P. M. 

Oinger root; Extraction of a pungent principle from 
. H. Nomura, Sendai, Japan. U.S. Pat. 

I, 300,710, 17.0.19. Appl, 0.0-17. (See also this 

J. , 1917, 1002.) 

A NEW pungent principle, methyl 3-methoxy- 
4-hydroxyphenyl ethyl ketone, C„H, .0 , or “ zln- 
giberone,” Is Isolated from ginger root (Zingiber 
officinale). It forms colourless needles, soluble In 
ether and 50% alcohol, and melting at 40°— 41° C 

-G. F. M. ’ 

Butane and propane; Recovery of , J. B, 

Garner and H. C. Cooper, Assignors to Hope 
Pittsburgh, Pa. U.S. Pat. 
1,307,353, 24.0.19. Appl,, 5.8.10. 

A SUBSTANTIALLY puTG mixture of biitane and pro- 
pane is forced into a suitable chamber until the 
wndensation pressure of butane Is reached, and 
liquid Is drawn off at the bottom of the cham- 
her. The propane remaining In the chamber is then 
further impressed to the npint of condensation, 
and the liquefied propane IS drawn off.— G. F. M. 
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DialkyhdUiryl’Ureas ; Production of . II. 

Wlnkel, Assignor to E. I. du Pont do Nemours 
rtiid Co;, Wilmington, Del. U.S. Pat. 1.307.570, 
24.n.l9. Appl.. 25.9.18. 

Dim-kylhiarvlurkas ai\‘ produced by Irealiug a mix- 
lure of an alkylarylamine and a dialkylarylaiuine 
with earlKmyl chloride at a temiH*rature sullicbmt 
In nmiutnlii the mixture In a licpiid <‘ondltlou. 

G. F. M. 


Pthanol-trialkpl-ar.sunium fn/drojidrs, uud pnu'Vsn 
/or making the same. Guggenli(‘iiu and K. 
Hug, Riehen, Swltzialand, Asslgnois (o The Hoff- 
mann-La R^x'he Chemical Works. N(‘\v York. 
r.S. Pals, (a) and (m l,:i0S.4tl. l.T.lti. 

Appl., (1.12.10. 

A iiAi.ooKN salt of halogen-etliyldrl.alkyl arsoniiim 
is iKNited with wat<‘r until the substituting halogen 
is completely replaced by hydroxyl.- G. F. M. 


Ac( tic aldehyde ; Manufacture of II. l)n*yfus. 
llasle, Switzerland. 11. S. Pats. 1,310.74.3 and 

1,310,984, 22.7.19. Appl., 1.0.17 and 17.4.18. 

Slk Eng. Pat. 105,004 of 1017: this . 1 ., 1018. 222 a. 


Volatile solvents. Eng. Pat. 128,040. Xcr I. 


Ether and alcohol. Eng. Pat. 120,024. Ncc I. 


Methyl horate. C.S. I‘als. 1..30S..57n 7. Sec VII. 


XXI.~PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Ehotoceratnic [liginent process. Fleck<‘. Si'e VIII. 
I'atents. 

('(dour photograph y. Proci'ss of treating cinemato- 
graph-films. lieveloping , coloitring, and irash- 
ing tank for t\nt sided photographic films. A. 
Hamburger, liOndon. C.S. i’ats. 1,. '108.708 10, 
1.7.19. Appl., 20.1, 4.2, .and 20.5.10. 

Skk Eng. Pats. 12:1.780 7 <»r 1017; lids .)., lOP.i. :;01 a. 


XXII.-EXPLOSIVES ; MATCHES. 

Mtric esters of gtgccrol; Absorption spectra of . 

H. Hepworlb. Chein. Soe. Trans, 1010, 118, 840— 
847. 

From an examination of llie absorptloii speefra It 
is evident that tlie labile and stable forms of nitro- 
glycerin are physical Isomerides and are identical 
in aqueous solution. The order of increasing 
absorption in aqueous solution Is glycerol, /i-mono- 
nitrate, o-mononilrale, ay-dlnltrate, a^-dlnltrate, 
trinitrate, commercial nitroglycerin, but the dis- 
placement of the first hydrogen atom bj^ the nitro- 
group makes a much more profound change in the 
absorption spectrum than the displacement of one 
or both of the remaining hydroxyl hydrogen atoms. 

-*~G, F. M. 

Oaa antUysla hy refraotometrio method. Ponchon. 
See XXIII. 


Patents. 

Priming charge. Charge for pnniers. W, II, 
Ruell, New Haven, Conn. Assignor to E. I. du 
Pout de Nemours and Co., Wilmington, Del. U.S. 
Pats. (A) J,. 308.39.3 and (b) 1,308, .394, 1.7.19. Appl., 
,31.8.17. 

(\> A pRiMi.Nc, cbargt‘ coiislsling of a mixture, one 
of i!k‘ eiuisiituenls of whlcli is a I rlnltmresorclnate 
of an alkall-forinlng metal, (b) A ijrlmlng charge, 
fna* from nu‘rciiiT fiiJinlnat(*, and containing 
Icl r.initrouu'lh.x l.anillm* as tlie e.ssentlal detonator, 

-G. F. M. 

\ t'irrie acid .] Mtrati(m method. C. Ellis, MoilD 
cl.ilr, and A. A. Wells, Caldwtdl, N..1., Assignors 
\ii Ellis-F<,sl«‘r Co. r.,8. Pal. 1 ,:I01),:)20, 8.7.19. 
Api)l., 19.:i.l7. 

Pic’iuc a«*ld Is made by sulphouatlng plicnol and 
nitrating :il willi a mixiuiv of sodium nitrate, 
snlplniiic acid, w.ilcr, and tlu* priMliirts of tlielr 
reaction. W. F. F. 

E.rplosirc. F. .M, iicckt'l. Assignor lo Electro 
.MtMailurgical i'o., Niagara Falls, N.Y. IJ.S. Pat. 
i,:no.4(;o, 22.7. J9. Appi., 7.d.i8. 

A MixTi’iiK <*onl:iining an oxidising agent and a 
m.agne.slum-silicon /illoy. - S. S. A. 

E.rplosivc ; Piasiic f'hlorate - .1, M. Rrowii, 

IJnaka S]*rlngs, d'enn., Assignor to National Ex- 
plosive Cor|M)ralion. C.S. Fat. I.:i09,014, 8.7.19. 
Appl., 0.9.17. 

An alkali niclal chlorate is Incorporated with a 
drying oil. vcgcl.abh* Hour, magncsl\im carlH)nate, 
va.sidlne, and nil roglyc(*rln.- -('. A. M. 

Erplosive compounds ; Proass itf producing 

and product thereitf. Htasling-cnp charge. 
C. M. Slim', Woodimry, N.,1., Assignor to E. I. 
du l‘onl dc Neimatrs and Co. 1^S. Pats, (a) 

1.::09„5,51 i»nd (n) l,;i09,r»;52, 8.7.19. Appl., (a) 
20.7.10 and tm 12.8.10. 

(At An cxpIo.si\<* (onlainlng niiro and nitrate 
groups and having more Ihan one of one of these 
groups lU’c.seiit i.s obt aim'd by nil rat Ing and halo- 
genating an organic compound, hydrolysing the 
pnaincl to sul^siiinlc a liydroxyl for the halogen 
group, .ami tl>en nitrating it to replaci' tin* hydroxyl 
group !»y a nil rah* group, (n) A blastlng-ea]) charge 
is made by mixing an organic compound containing 
a iiitro group and a nitrate group with a priming 
material. C. A. .M, 

E.rplosi W. R. Swint, Wilmington, Del.. 
Assignor to E. I. du Pont de Nemours and Co. 
r.S. 13it. 1,309, .553, 8.7.19. Appl., 31.1.18. 

HKiu-iinAUK g\nicotlon is incor]K)ratcd wllli a Ibpiid 
Ol ga tlie nitralial compound. - C. A. .M. 

Jiursiiug charge for containers intended to he ex- 
plodrd and process of forming said charges. 
C. A. Wootllairy. Middk'lown, Pa., A.sslgnor to 
E. I. dn l*ont dc Nemonrs and Co. T^S. Pal. 
1 .::o9,.‘m 8, 8.7.19. Ai>pl., 1.8.17. 

Tiik bnr.-»tiiig charge is comjio.sed of trinitrotoluene 
and ammonium plcrate.—C. A. M. 

Trinitrotoluol; Process of refining crude and 

other crude aromatic nitro compounds. C. A. 
WofKlbury, Middletown, Pa., Assignor to B. I. 
du Pont de Nemours and Co. U.S. Pat. 1,809,859, 
,8.7.19. Appl., 5.11.17. 

The crude aromatic nitro compound Is mixed with 
sulphuric acid at the ordinary temperature, and the 
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liquid containing the Impurities separated from 
the undlssolved nitro compounds.— C. A. M. 

Burstinff charge for containers intended to he 
exploded and process of forming said charge. 
C. L. K(H‘h<s Wilmington, Del., Assignor to E. I. 
dn Pont de Nemours nnd (3o. U.S. I*at. l,309,5r>8, 
8.7.19. Appl., 4.8.17. 

TuiNiTiioxvf.FXK Is incori)orat(‘d with another 
r)rganic nllro oompoiind of lower melting point to 
form a bursting charge.-~0. A. M. 

Coating process [ammonium nitrate etc.] and 
apparatus. W. O. Snelllng, Long Island City, 
N.Y. IJ.S. Pat. 1,310,037, 15.7.10. Appl., 31.5.10. 


XXm.-ANALYSIS, 

(fas flow meters for small rates of flow. A P 
Bentou. J. Ind. Eng. Chem., 1910, 11, 023—6^1. 

The meters described consist of a horizontal piece- 
of caplUaiy tubing Inserted in the tube conveying 
the gas; side tubes on the latter, one on each side 
of tlie capillary tubing, are connected with the ends- 
of the usual U-form manometer. The capillary 
tu^ Is connected with the gas tube by means of 
rubber tubing and Is replaceable. By using capil- 
lary tulK‘8 of varying diameter, the meter may be 
ui^d for rates of flow of gas varying from less than 
500 c.c. to more than 200 litres per min.— W. P. S. 


A iiYGROsoopic crystalline substance such as 
ammonium nitrate is made to full through, or is 
otherwise brought Into contact with, a vaporised 
condensable coating material, such as nltronapbtha- 
lene, which has previously been heated at a pres- 
Bur(i sufllclently low to prevent substantial decom- 
position, Apparatus for this process comprises 
a treating chambtT connected, by a conveyor, with 
a hopper above, nnd with a vaporising device below. 
The supply of material to Ixi coattnl Is controlled 
by means of two suiM.'riK)sed radially slotted discs, 
which can 1)0 moved so as to bring the slots pro- 
gressively Into allnement.— 0. A. M. 


(ins burette. P. Nicola rdot and G. Prevot 
Fulsif., 1919, 12, 149—145. ‘ 


Ann. 


The bundle consists of two parts, the upper or 
wider part having a diameter of about 0 cm. whilst 
the lower has a diameter of about 2 cm. Both 
parts are graduated, and the capacity of the 
narrower part Is from one-fourth to one-half that 
of the wider part. Ta{)s are provided at the top 
and bottom and the whole burette holds from 
200 to 400 c.c.— W. P. S. 


Photometer : A universal . L. Bloch. J 

Gaslxleueht., 1919, 62, 355—357. 


Explosive compound. W. O. Snelllng, Allentown, 
Pa., Assignor to Trojan Powder Co., New York. 
U.S. T‘at. 1,3in,9()9, 22.7.19. Appl., 14.8.17. 

Smokeless pow'der Is composed of nilro-starch the 
granules of which are non-col loidal in their 
interior, but have l>e(m brought sui)erflcially Into 
colloidal form to make them adli(‘re.— ( A. M. 

Nitrated bodies; Process of treating . .T. V. 

Skoglund, Assignor to Trojan Powder Co., New 
York. U.S. Pat. 1,311,017, 22.7,19. Appl., 4.3.18. 

The mixed acids are separated from nitrated sub- 
stances by dlai)lacing the free acid by means of 
acids of gradually decreasing strength.— C, A. M. 

Explosive. W, Rlntoul and D. Cross, Assignors to 
NoIh'I’s Explosives Co., Ltd., Stevenston, N.B. 
TJ.S. Pat. 1,310,489, 22.7.19. Appl., 1.12.17. 

8m Eng. PjiI. 120,050 of 1910; this J., 1919, 513 a. 

Propellent powder; Process of producing . 

O. J. Ti'eple, jun., Assignor to E. 1. dii Pont de 
Nemours nnd Co., Wilmington, Del. U.S. Pat 
1,810,848, 22.7.19, Appl., 29.7.10. 

»See Eng. Pat. 127,872 of 1917; this ,1., 1919, 004 a. 


Incendiary composiiwn. G. W. G. Webb, Dartford. 
Assignor to Vickers, Ltd., I^ondon. U.S. Pat, 
1,308,403, 1.7.19. Appl., 25.9.18. 


'ruK llglit from a small Plbriclit sphere containing 
two small standardised “ Nitra ” lamps can pass 
out by two s<iuare windows, the right hand one of 
flxod and the left of variable area capable of 
accurate measurement. The light from th('se two 
windows illuminates separately two horizontal 
diffusely reflecting plates side by side at the bottom 
of a wooden box. The two beams reflected 
vertically can be examined by a photometer head 
which contains a system of n'fleeting prism.s 
arranged so that the two halves of tlie field are 
llbiminated separately by the two beams. The eye- 
piece is litted with four glasses, colourless, and stan- 
dard .Tena red, greim, and blue, so that light of 
any of these colours or combinations of them may 
Ix' examined and brought to equality by adjust- 
ment of the variable aperture. The apparatus can 
bc‘ used for a great variety of mc'asurements. The 
absorptive power of solids and liquids can l>e 
determined If the specimen he placed in the path 
of the left hand beam and above the correspond- 
ing reflecting plate. Other measurements are 
enumerated which can be made with the apparatus : 
—the iiroix'rties of luminescent surfaces, X-rays, 
photochemical measurements. The apparatus can 
be used for the measurement of Illumination and 
intensity of light sources. Tlie left hand window 
In the sphere Is then closed and the beam to be 
measured is admitted at the left hand side of the 
lx>x and reflected through 90° up into the photo- 
meter head. It can (hen be compared with the 
standard source by adjustment of the aperture. 

-H. .T. H. 


See Eng. Pat. 120,394 of 1917; this J., 1919, 480 a. 

Matches; Process for moisture-proofing . F. 

Johnston and A. Orr, Calgarj% Alberta. Eng. 
Pat. 129,228, 25.2.19. (Appl. 4045/19.) 

See IT.S. Pat. 1,301,448 of 1919; this J., 1919, 514 a. 
Volatile solvents. Eng. Pat. 128,040. See I. 

Ether and alcohol. Bng, Pat. 129,024. See I. 
Forming. B.S.^Pat. 1^458. See XVI. 


Optical pyrometer; Disappearing filament type of 

. W. E. Forsythe. Faraday Soc., 14.7.19. 

[Advance proof.] 

The disappearing filament type of optical pyro- 
meter, known In America as the Morse or Holborn- 
Kurlbaum pyrometer, Is constructed In the form of 
a tele.scoi)e having at the focus of the objective lens 
a lamp filament. In series with the filament are 
a small battery, a resistance, and an ammeter. To 
measure the temperature of a Hot body with this 
Instniment it is sighted on the body and the current 
adjusted until the filament just equals the object In 
brightness. The histruihent Is citUbrated so that 
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the temperature of the body can be ascertainer] 
from the magnitude of the current, and Is generaS 
useful for temperatures betwen 1100^ and 1800® Abs 
It ^8 8tudl^ and developed in the laboratory 
of the General Klectric Co., and (he results of the 
work are summarised In the present paper. A 
discussion of the principles of optical pyrometrv 
Is included. The tests on the dlsiii)i)earlnK tila- 
ment pyrometer show that it gives awurate results 
even in the hands of inexi)eriencod observers One 
great advantage claimed for it is tliat the object the 
temperature of which is being measure<l can Ixi seen 
and the temperature of any ixirticular small area 
of the object can be taken. The instrument is 
free from errors due to polarisation of light. 

—E. 11. R. 


Membranes for disymmctric filtration: Aeic porous 

. L. Benoist. Cumptes rend.. 11)19, 168, 

1320—1321. 

UsiNo a porous vessel constructed of three sum^s- 
slve layers, the porosity of which was rei)re8i‘ntod 
by Pj = 0-30, Pj = 0*23, and Pj,=:018, the How of a 
given volume of water, at the same initial pressure, 
through the layers from P^-^P, and i>lce versd, was 
measured. The velocity was found to he greater in 
the direction P,->P, than In the direction P,~>P,, 
the ratio being 1-27 : 1, this Ix'lng an illustration of 
the Venturi effect.— W. G. 


X-Ray ohcmiml analysis. A. W. Hull. J. 

Franklin Inst., 1019, 188, 133. 

A METHOD ii8<'d in the Research Laboratory of the 
General Electric Company consists In reducing tln^ 
.substance to bti examined to powder form, placing 
It in a small glass tube, sending a Ix'am of inono- 
chiomatlc X-rays tlirough it, and plotographiiig the 
diffraction pattern producxHl. Only 1 cub. nun. 
of the material is necessary for om^ determination 
and the method is applicable to all elements and 
chemical coniix)uuds which are crystalline in form. 
Wluui the photograph is develoiwd there is, in 
iiddilion to the overexposed line in the cemtre 
wh(‘re the direct beam strikes, a serh's of other 
lines on each side of the centre. These lines are 
caused by tin? rcilectlons of tlie X-rays from the 
tiny crystals in the i>owdcT. SubHtancT*s with 
different crystalline structures give entirely 
different patterns of lines, and suh.stauees of 
similar erystalline structure give similar patterns, 
except that the spread of the pattern is different 
for each one, bedng inversely proporllonal to the 
molecular volume. In a mixture of substances 
each product's Its pa(t(*rns IndeiM'mlent of the 
others, and it has bt'on found very easy to recog- 
nise each coinj)onent in a thn*e-wn)pouent; mixture, 
whilst in the case of the simpler salts many more 
than this could certainly be Idcntltied.- -J. W. D. 


Soluti4)ns; Freeziny point of , v ith special 
reference to solutions containing several solutes. 
C. E. Fawsltt. Cheni. Soc. Trans., 1919, 116, 
790-801. 

I5 freezing i)oint determinations the weight of the 
solvent, K?, may be substituted by the expression 
+ b ic, in which w is the weight of the solute 
and 6 is a constant deixiiidlng on both solvent and 
solute, and is only determinable experimentally. 
When several solutes are dissolved at one time In 
the same solvent, then If b is positive for the Iji- 
dlvldual solutes the sum of the individual depres- 
sions of the freezing point by th^ various solutes 
Is greater than the observed depression of the 
freeing point; if b is negative for each Individual 
aolnte, the sum of the individual depressions is less 
thaiv |;Ite observed depressioiL of the freezing point. 
If seteral solntes are dissolved together In a solvent 
<# 


eeix 


and the quantity of solvent be taken as 
W -f- -f w b + + etc., where w is the 

actual weight of the .solvent, ir,, the weights 

of the solutes, and b,, b , b, the c*ons(ants of the 
solutes, then (he sum of the calculated values of 
(he depressions of the individual solutes differs 
from the ob.sorved total depressions by only a small 
amount in all <'as4‘s considered by Uie author. 

-J, F. S, 

Freezing point di iet'minations: Use of in quan- 

titative analysis, C. E. Fawsltt. Chem. Soe. 
Trans., 1919, 118, 801—808. 

Thk method of i'sllinating an lngr<Hllent, A., in a 
substance, .1, by llndlng the fn'i'zing-tjolnt (lepres- 
slon of A In .1, (as solvmit) and also in some, other 
solvent, S, may be applied In sixelal easi's where 
it Is i>ossible to (‘XiM'riinent pn'viously with samples 
of substance somewhat siinllnr to A. The \yer- 
(vntage of d, can then Ix' determined in certain 
oases to an ac<Miracy of about 2 units % with the 
ordinary frcezing-iK)int apj>aratuH. When It is not 
ix)88lble to exiH'rlimud with the same class of sub- 
slance lx‘fon*band, Ihe m(‘lbo<l of determination Is 
liable to nmcli larger cri'ors. q^lie metluxl can lx* 
reexunmended for use in the cases: (1) When there 
has b(x*n a previous exiMU’Ience with the same class 
of substanci*; (2) when other iH)ssIhle methods of 
determination ai*<‘ not capable of a grealer degree 
of aceuracy; (3) when ollu'r nu'lhods re(pilre for 
I heir successful nppll(‘allon a largc'r (plant Ity of 
snlislauce than Is availahh'. The frei'zing-polnt 
nu'thod reipilrcs alKUit 1 grm. of substance for a 
smet'ssful (Iclermlnation, but It Is more satlBf»K?lory 
to n.se 4--"(i grins.— ,1. F. S. 

(las evolved in a chemical reaction: Apparatus for 

measuring the volum(‘, of . P. Nlcolardot and 

M. H. UolHut. (‘him. (‘I lud.. 1919, 

The iiietiiod cmj)loyed cohhIsIh in bringing the gas 
evolved to a constant volume and d(‘t(‘rmlnlng Its 
pressure' Tlu' reaction tuls*. whi<‘h Is made as 
small as iK).ssll>Ie, is (’onnected to a cooling coll and 
thence to a vertical gas burette' by a capillary tube 
entering the burette at the* top by a stop-cock. The 
burette 1ms sharrely conical ends and is connected 
at the lower e'xtre'iulty to a re'servolr which com- 
mnnIcale'H wltle ji water ineinometer. On the con- 
stricted tulM^ between the^ burette and the reservoir 
is a mark to which the* water is brought In order 
to bring the gas in the bure'lte to a constant volume, 
ele*termlne*el by this mark at Hie lowe'r and the 
stop-cock at tlie npix^r extremity of the burette. 
The* wliole ai)paratuH Is immerse'd In a water-bath 
at constant tempornteiro. It is spe'cially suitable 
for such puriHiRos as the* measurement of the* volume* 
of hydrogen evolvexl by the action of caustic soda 
on aluminium, and the* error dex's not c.\cex*d one* 
I)art in a thouHiind.— E. II. R. 

(lases: f adust Hal analysis of mi.rtures of by 

ihe refraetometric method. M. Ponchon. Chlm. 

Inel., 1919, 2, OlT-ffT). 

The niilhor has studied Ihe me'thod dewlsed by 
Rayleigh (Proc. Rejy. fkx:., 1890, A, 89 ; 1898, 64 ) 
for determining the (‘e;>mix)HiHon of a binary mix- 
ture of gase's by an Interfere'nllal refraetometric 
method, with a view to Its applie'allon to industrial 
puriK)8es. The principle of the method consists In 
causing two rays of light from a common source 
to interfere, the one having passed through a tube 
of the gas to be examined, the other through 
another tube containing a standard gas. The posi- 
tion of the interference fringes is noted and the 
displacement of the fringes when both tubes con* 
tain the stapdard gas. The dlsplaoem^t Is pro* 
portlonal to t)»e dlffetence hetween the veftaotlve 
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Indices of tlic kbh under exiinilnatlon and (lie 
Mfandard. A porhible form of apiMirnhiH in 
doHcrllKfd, Tli«‘ author hna carried out experiments 
to determine the (le^'ree of accuracy of the method. 
The error In flic determination of the difference of 
the refractive Indices amounts to only 10'^ but, 
of course, the aecuracy of the estimation of the 
composition of a mixture of ^ases d(‘j)ends on the 
manfnltude of lh(‘ different! Indween the refractive 
indices of the jms under test and the standard. 
For luHlauee, Die dlflereiKM* betW(*en the indices 
<»r air and idtro;j:eii Is only 52 x 10^ and tlie error 
uould hv. eoijsl<lerable, but for air and carl.on 
dloxIdi‘ th(‘ difference Is laTt) x Itr and a hl^di 
d(‘Kre(‘ ot Jieeurucy can U- obtained. The imMhod 
has be(*n used \yltli siice(‘SH for followinjjj the 
ehaii>^o*H in comiioslliou in the ^^ases iaini|K‘d to the 
e(li(*r recovery plant. In a nil roeelhilosc* works, it. 
could also b(‘ adopted for eont rollitif' the ventilation 
of mines iind for ('sllmat inu: tin* def::rec of purltv 
of certain Industrial ^ases.- K. 11. K. 

Ph ca ohu I ph oph t h ti U i n i a d i r ‘a tors ; .v ptetnt ph o/o- 
mvtrh' stiidp of the " iinl points" and “ fadint/ " 

of . The (ininoiir-plirnoldtr. throrfi of indica 

tors. L. Itrl^ditman, J. J. Ilopfleld, M. U. 
Meachem, and aS. F, Aens'. J. Amer. C'hem Soc 
1018, 40, IffKF- 1J)M. 

'PiiE i)henolHUlfthof»hthaI<‘Ins ar(‘ twice as <!eeply 
coloured as rdienolphthah'in in alkaline solution, 
and show sharper colour chauKO's. No appreciable 
fadinj' Is caused by I la* amount of alkali nee(‘s- 
sary to prodne(‘ the “ (uid i)olnt ” of (he neulralis.a- 
lion, and slaiidardlsed sto<'k solnMons can Iw kept 
with ordinary care, without ai)preclnb1e ehanp(‘ 
occurring in the absorption lnd(‘x wdien treated 
with alkali. Tetranltroi)h(*nolsnli»ho[)htha](‘ln Is 
not .so satisfactory as an indicator, as. nltbongh 
giving an int(‘ns(' colour. It quickly fades with 
exCH»ss of alkali.— G. F. aM. 

indientors; Quinonr-phenolatr. ihrorp of . A 

Mprefrophotometne method for measnrinu the 
coneentrations of the quinoidal and laetoidal salts 
and the equxUhrium and afjinitp eonstants of the 
phenolphthnleins and phenolsntphophthaleias. 
Tl. T. nirgc and S. F. Acree. J. Amer. Flnmi. 
Soc., 41, 10;u-1050. (aSoo also j^ienallng 

abstract.) 

By siK'clropholoiiK'trlc nudhods tlu* percentages of 
phenolphthahdn Imllealors transformed into the 
coloured quluone-phenolate salts in alkaline solu- 
tion were (hdermlned. Wltli phenolphlhaleln its(df 
only about -11% W’as so elianged, tlie remalrnh'r 
forming eolonrless laetoidal salt.s. Of fpe tetra- 
Imlogen derivatives 1- 2"^, only Is qidnoidal and 
these Indlealors are tlu'refore very poor. The 
idienolsnlphophlhalelns and the idienoltelrachloro- 
phthalelriH however give 100% :md 00% respec- 
tively of colon r(*d (piinone pliCMolate salts, and are 
a(yordingly very good. Intcmsely (adourod Indi- 
cators.— (r. F. M. 

Aeids of qroiip J: :<qstemntie procedure for the 

detection of . \j. .T. Ttirtman and T>. ITnrt. 

Fhem. Ni'ws, 1010, 119, 2.V 20. .'ll- K). 

Trk chief ix)liits of tlie piYicednre recommended are 
as follows Preliminary ])reclpltatlon of all the 
acids of group 1 by a mixture of harimn chlorlile 
and calcium chloride. Tn^atment of the precipitate 
with hydrochloric add to dissolve all but barium 
sulphate. Oxidation of sulphite to sulphate by 
hydrogen peroxide and preclidtatlon of the sulphate 
by barium chloride. Removal of barium by 
ammonium sulphate. Si'pamtlon of fluoride, 
arsenate, and phosphate from borate and tartrate 
In alkaline solution In the presence of a sufBclent 
quantity of ammonium salts. Separation of oxalate 
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and fluoride from arsenate and phosphate in an 
acetic acid solution containing excess of calcium 
salt. Reduction of arsenate to arsenlte by sul- 
phurous acid and sc*i>aration of arsenlte from 
phosphate by preciidtatlon with hydrogen sulphide 
In hydrochloric acid solution. Separate tests for 
carbonab'H and cliromates, and to determine the 
state of oxidation of arsenic.— VV^ P. S. 

Free alkali or alkali earhonate,; Detertnination of 
— - alone or in the presence of alkali hypo- 
chlorite. W. Meslrezat. J. Phnrm, Chlm., 1019, 
20, O-ll. (See Philibert, this J., 1910, 72 a.) 
Fkke alkali or alkali carhonab? may 1 m‘ titrated 
(lireelly in hyi^ochlorite sohition after the hypo- 
elilorlte has be<'n <l('(‘omposed with sodium tliio- 
siilphate. Til the cold, and in concentration of less 
than ;V/H0, enrhonates can lie titrattni exactly to the 
hlea rliona I e stage when ptn'noliihtliahdn is ii.«*d as 
tlie indicator.- W. P. S. 

Alkali hypochlorite solution; Determination (tf free 

alkali and alkali (Sirtwnate. in . Phillhert. 

.1. PImrm. ('him., 1919, 20. 52 Tm, 

In view of a recent iiajier by Mestrezat (st'e preetal- 
ing abstract), the author maintains the reliability 
of tli(‘ iodoacidinudrie nndliod described i)roviou.sly 
liy Idmself (lids J., 1919, 72a).— W. P. S. 

().talates; Fpecifio colour reaction of . If. 

(.laron and D. Uaquet. Ann. (^hlm. Aiinlyt., 
1019, IT.. 1. 205. 

A nst) coloration is obtained wdien an alkali 
oxalate solution is treated with 2 drops of 10% 
manganese sulphate sohition, 1 c.c. of acetic acid 
and a few droiis of iiotasslum bichromate solution 
or alkali hyiiochlorlte solution. The reaction Is 
given by as little as 001 grin, of oxalic acid. In 
dealing with oxalic acid Itself, or an acid solution 
of an oxalate, I lie acetic acid us('d in the test should 
bt‘ r(‘phu*(Ml by sodium acetate; Insoluble oxalal(‘s 
may he boiled with sodium carbonate, the solution 
Hlten'd, and tluA filtrate employ(‘d for llu‘ li'sl. Offie 
Inverse reaction may lx* iiscxl for tin* delc*(llon of 
manganese. (See tins J., 1010, .574 a.) \V. P. S. 

Iron in iron ores; Determination of — - hu per- 
manqanate. L. Brandt. (9ieiu.-Zeit., 1919, 43, 
.172— :{74, .204— .297. 

The addition of colloidal silica, as recomnicinled 
by Schwarz and Bolfes (this .1., 1919, 170 a), does 
not appear to seiwe any useful pui’ix>8e in the 
titration of ferrous salts with ix’rmnngnnatt* in the 
I)resen(X* of hydrochloric acid. There Is a slight 
decrease in the quantity of permanganate required 
Avhen colloidal sllhNa Is added, less iKTuianganate 
being used the greater the amount of silica intro- 
duced. This takes place in both sulphuric and 
hydrochloric acid solutions, showdiig that the silica 
doiNS not enter Into the reaction Ix^twecn hydro- 
chloric acid and pcrm;ingnnate. The action of 
cvilloldal silica In other reactions Is also di.scusscxl. 
Decrease In the quantity of permanganate rv- 
<pdred for the titration is due to the oxygen in the 
w.iter and reagents, thi.s oxygen, In the presence 
of permanganate, ferrous salts, smlium silicate, 
etc., combining with the ferrous salt. Silicate does 
not npfxmr to Inniience the combination of oxygen 
with ferrous salts except In the pit^seuoe of perman- 
ganate. When air or oxygen is excluded, the effect 
of the silicate Is almost Inappreciable.— W. P, S, 

Chromium; method of determining . A. 

Ternl and P. Malagutl. Gazz. Chlm. Ital., 1919, 

49 . I.. 251-250. 

A SOLUTION of a chr()mlc salt la boiled with 20 c.o. 
of nitric acid («p, 1*4) and about 1 grm. of 
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lead dioxide until reduced to a few c.c. It is then 
diluted with 40 to 50 c.c. of water, ami treated 
with sufficient sodium hydroxide solution (25 to 
J10%) to redlssolve the preclpitnte of lend olironmte. 
The solution Is heated nearly to l>ollinj? and rtltered. 
and the residue washed with boilinji water nnulon'd 
slightly alkaline with sodium liydroxidt'. The 
nitrate is diluted to ir)0 200 e.c., and treateii 
with nitric acid (sp. gr. 12), fret' from nitrous 
acid, until the lead chromate has dissolved, when 
a further 25 c.c. of the s.ime acid is added. The 
solution is trc'ated with 5—10 c.c. of 10‘V, 
potassium l(xlide solution, and the lil)erated iodine 
is titrated witii a solution of sodium thiosulphnt(‘ 
tabout 25 grms. p(‘r litnM, whieli has iHH'n stan- 
dardised against .V/10 potassium blcliromate solu- 
tion in the pre.s(‘n(‘e of 25 c.c. of nitric acid 
(Sp. gr. 1-2). The method is np]ilicable in the 
presenci* of iron, manganese, and aluminium. 

-r. A. M. 

y^lno find calcium; .Drlcrminal iou of in the 

prc>tcnrc of lend. 10. N\iuan. ("’auadiaii <’liem. 
.r., 1010, 3, 217 -218. 

The solution containing sails of the llins' metals 
is rendered strongly ammonlacal, then acidin<‘<l 
with acf'tic acid, a O'w grins, of ammonium acid ate 
is added, the ndxturc boiled. rcnd(*red slightly 
ammonlacal, and titrated at SO*^ (\ with stan- 
dardised feiTooyanldc solution, using urnnyl a<‘(datc 
acldincd with h\ (1ro<dilorlc acid as an external 
indicator. ''Ida* latter gives a reddish- brown 
coloration with a <lroi) of tlM‘ miNtnn* when all 
the zinc has heon pr<'clpiiatcd. To (hdermlne 
calcium, the procedure is tlie same up to th(‘ point 
where the slightly ammonlacal mixture is oht:ilned; 
this is then treated wllli an exc(‘ss of ammonium 
oxalate. The calcium Is procipitatcal as oxalate; 
lead ox.'ilate Is soliihh* in ammonium acetate s<du- 
tlon and zinc docs not iiitcrfcnv— W. 1\ S. 


Tin, antimony, and anirnir: Srparafion of - - hy 

Plato* ft [difttitlation] method. W. Ilarlniaiin. 

Z. an;»l. Chcmi.. 1010, 88, li«^— 150. 

A MoniKiCATiov of the nadluMl dcscrilicd originally 
by Plato (this ,T.. 1010, 1170) is recommended. Aft<‘r 
the antimony and arsenic have been distilhal in 
a current of carbon dioxide from a solution con- 
taining snlphiirlc, bydro<‘hloric. and fdiospliorlc 
acids, tJjc residual solution Is treated with a mix- 
ture of hydrobromic Jiclfl (sp. gr. 110), 1, and 
hvdrochlorlc acid (sp. gr. 1'17). .d parts, and tlic 
distillation continued at ino"" IIO^’C. in a current 
of carbon dioxide until all tin hfis Inxm carried 
over. 7dic arsenic and aiillmrmy .arc separat<Ml by 
treating the strongly acid <1istil];ite with hydrog(*n 
suhihide in the cold; arsenic trlsulphldo Is pre- 
cipitated and Is filtered off, the filtrate being tlien 
neutralised with ammonia and tlie antimony pre- 
cipitated SIS sulphide. — W. P. S. 

Antcntc: Ti.P. qnantitattve. limit test for 

B. O. Jones. Analyst, 1010, «, 2r>— 2.30. 

Tx applying the B.P. arsenic to.st a convenient 
holder for the mercuric chloride payicr Is made 
from a transverse si ction of a grey rubber stopiKU’, 
in. thick, through which Is bored a hole just 
large enough to take the tube from the flask. A slit 
for about two-thirds of its width is made In the 
rubber, In a plane parallel to the ends, and the 
glass tube Inserted Into the hole so that Its widened 
mouth projects Into the slit. The mercuric chloride 
paiier is placed over the mouth of the tube, and 
the two parts of the rubber pressed together by 
means of two screw clips, so that the paper Is held 
firmly in position and no gas from the flask can 
escape through the sUt.—C. A. M. 


Argenic; Modified method of detennininff as 

ammonium magnesium arsenate. 0. Hallly. J. 
Plianii. Chim., 1919, 20, 65 — 68. 

Titration of precdpllated ammonium magnesium 
arsenate Is nn'ornmended ; tlie juvclpltate, obtained 
as usual, i.s washed with dilute ammonia, next with 
95% akxdiol until ail free ammonia has been re- 
moved, and l.s then titrated with N/2 hydrochloric 
acid, using metlivl oningt* as indicator. Bach c.c. 
of Y/2 acid i>orresi»onds with 001875 gnu. of 
arsonic. -AV. P. S. 


Itismutti ctnnpouiul s : M icrot tirtnioal reaction of 

<f. Dtuilges. Pull. Soc. IMinrm. Bordeaux, 

1919, [ij. Ann. (Miim. .\ual.vt., 1919, 11., 1, 218 
- 211 . 

To a mi.xhire of 1 drop of dilut(‘ hydrocliloric acid 
(1:1) and 1 droj* <>!' 5% li(>\ametliylent*tet ramiiio 
solution on a microsvopi' slid(' Is added a Hinall 
parlicb' of an Insoluble bismuth c*ompound or a 
drop of a solution of a soluble blsimilh salt. The 
mixiun’ l.s llien ('xaiiiiiied under tlu' mleroseope 
directly, a cov<M--glass imj being \ised. Polourless 
crystals will be obs(MW('d surrounding I lie partieles 
or at tile junction of llu' two li(iiilds (In lh(' cafw' 
of a soiutlon): tlie crystals !irc licxala'dral. 
iliomldc dodccalKMiral or oclnhc<lral, or liexagonal 
plates. The reaction Is given by pracllcally nil 
idsimith compounds.- W. P. S. 


t'erium: Ih'tcniiinnl ion of in the presence of 

other rare earths hy precipitation as eei'ie iodate. 
P. H. M. P. Brlnton and C. .laincs, J. Amor, 
(’liem. Soc., 1919, «. 1080-1085. 

From a solution of tin' .salts of tb(' rare (‘arlliH 
containing of its volume of idlrl(‘ acid c(‘rium is 
])re<‘ipilMle(i ns cerh’ Iodate by 10 -15 times tin* 
theondlcal (pianllly of jiolassinm hniale In preR(*no<‘ 
of imtasslum broiuale. As tills preclpllale may 
Ineludi' tru(‘(*H of neodymium It is re-dlssolved in 
hot nitric acl<l and re'pr«>clpltat(‘d wllli iodate as 
lHd’or<‘. 9'1 h‘ ]>n‘(*lpll ale is collected, waslied, and 
<*onv('rt(‘d into eerous ()xalali‘ b.v Ixdllng with 
oxalic acid until lodlfie vaijours are no longer given 
off. The oxalati' is lia'ii ignlli'd in a plallnum 
crucible and the C(‘rlum welglied as e(‘rle oxide. 

- G. F. M. 


IfaJfnjens hi oryanio compounds; The, litjuid 
ammonia-sodium method for [the, estimation of\ 

, the. formation of cyanide, and method of 

remoninq it from the sfdution. O. W. ClIITord. 
J. Amer. riieni. Soc., 1919, 41 , 1051—1000. 

Treatment wltli sodium in ll(inl<l ammonia com- 
pletely converts halogens present In organic com- 
pounds into sodium halide, and the method Is 
ai»pl!cable for their estimation r>rovi(led that the 
cyanide whlcli Is always formed in varying pro- 
portion is effiehmtly removasl. Boiling Avilli nitric 
acid Is only aT 0 '**cxlniMfely (piantllaHvr' (vveept In 
the case of chlorine, hut bf)lllng of the solution 
for 1 hour witli n slight eveess (aljout 1 c.c.) of 
acetic acid in all cases effi'Cts a complctt* removal 
of hydrogen cynnld(* without loss of halogen acid. 
The halogen can then in most ca.s(‘H Im^ estlmate<l 
volumetrlcally hy precipitation with silver nlfrate 
and titration with thiocyanate. With nromntlc 
com|V)undH lnt(‘rfcring colours may Ik* produced, 
and it Is then advisable to estimate gravlmetrlcnlly. 


^yramidone: Various applimtlons of in 

analysis. Eschalch. J. Pharra. Chlm., 1910, 20, 


NrrEm8, ferric chloride, and oxidising snbBtancea 
in general yield a bine coloration when treated with 
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solution and acetic acid. If pyridine 
is added, pyrarnldone may be used as a specific 
reagent for the detection of anatfroxydases. The 
presence of blood In urine Is Indicated by the forma- 
tion of a blue coloration when 1 c.c. of the sample 
Js added to a mixture of 1 c.c. of 10% pyrarnldone 
solution, 1 c.c. of pyridine, and 2 drops of hydrogen 
peroxide; It is not m^cessary to add awtlc acid, but 
the addldon i-eiKh-rs the coloration more permanent 
Itaw milk also gives a blue coloration when treated 
similarly, hut not bolhsl milk. Hydrocyanic acid 
may b(‘ dclect(‘d by means of pyrarnldone; n blue 
coloration and a lurbidity niv obtained when a mix- 
ture of 1 c.c. of t}i(‘ reagent, 1 c.c. of 0*25% copper 
sulphah^ wlutlon, and 10 drops of acetic acid is 
treated with /i few drops of a cyanide solution. 
The invers^^ nmctlon may l)e used for the detec^tlon 
of traces of eop|K*r saRs. A blue colour, rapidly 
chHiiKlng to jmntle, la obtained when hydrogen 
jieroxlde Is substituted for hydrocyanic acid In tills 
Ifm pyridine prevents the formation of 

the violet colour, thus dlstlngulKhliiK between traces 
of copiicr and bIood.~W. P S. 

KJeldohl’K method; ttimpliflcation of in clinical 

lllio, No. 12. J. Pharni. (Uilm., 1010, 20, 32— ;M. 
ATTr.NTi()N Is directed to niodlllcatloiis which nm- 
i *0 I'le determination of 

In the cas(‘ of uitnitos and nitrites, removal of 
brom (les and Iodides by ova {oration with hydro- 
diloric acid, etc., and to the fact that there Is n 
lo.sH of nitrogen when lonnanganate is addecl to 
compute the oxidation. The author prefers to use 

hnTlwiSl"^‘i’^ persulphate when the substance 
luslK^en almost completely oxidised by digestion 
with sulphuric acid alone. To deterndne nitrogen 

difriliVT’ Koliitlon of the urine Is 

digested with 2 c.c. of sulphuric acid containing 
phenol; In the cast^ of blood, milk, serum 
etc., 0'5 c.c. of a 10% solution is used. A crystal 
of iwtaHslum iKTsulpbate is added towards the end 
of the digestion; the mixture is then diluted 
neutrnllseil with sodium carbonate solution, usinc 
phenol pht ha leln as indlealor, and 10 c.c. of a mix- 
ture of saturated sodium bicarbonate solution 
3 vols., and saturated mercuric chloride .solution’ 

1 vol., is added. The turbidity obtained is com- 
pared with that produced by a known amount of 
ammonia. — W. P. S. 


Nitrogen; Detennination of b// KiddahV^ 

\ ^l<>^vau'Talon, Aim 

Chlm. Analyt., 1010, 1, is;i- i8iT. 

To be certain that the nitrogen has been eonverteil 
Into ammonia and not {wrrtly into ainim^s during 
the digestion stage of KJeldalil’s method. It Is recom 
mended that, in the subsequent distillation, the 
distillate should he collected In an excess of hvdro- 
chlorlc acid, evaporated, the residue dried, 'weighed 
and its chrorliie content determined. The qunntitv 
of ammonia calculated from the weight of tJie 
residue should agree with that calculated from the 
chlorine titration; If a r>art of the nitrogen has 
couvortod Into aminos, the two results will 
not agree.— W. P. s. 

o»W«fc substances: Determina- 

m9, V Mi 

quantities of the other eon- 

*** determined by oxidation 
wlto potassium io^to and sulphuric acid The 
aubrtance Is heated at 200<>0. wIthTkSSTO q^. 


am Mtif and gnlphnrlc 

fhi vapours are no longer glv^ off 

oooM. diluted, remalidii 

^ Mine are expelled by boiling, an of 

potaMlum Iodide Is addU and tte Xw 
oxw?I^ thiosulphate solution. The 

calculated from the formula • 

%N/%H)x7-9369x 
7on-|-i 45f/x ^8-100 O'/E; where E is the auantltv 

the^od^te** Slx^mX** obtained from 

lue Six mols. of lodate yield 15 atoms of 

oxypn. The method may be applied to substances 
swJpbur, halogens, and nitrogen, but 
the latter must not be present as amide. — W. P. S. 

In/, ftiocftmtool analysis. A. C. Hol- 

lande. Compt. rend. Biol., 1919 597 j 
Phami. Chlm., 1919, 20, 92-94. ’ 

hv OH® ’‘'®''tlflcatlon and examination of proteins 
by prwlpltln reactions, it is advantageous S to 

lion r f®f®^‘® “ Purllicatlon and concentrn- 

tlon of the protein In question. In the case of urine 
containing albumin, a portion of the Mraple it 
saturated with ammonium sulphate, the precipitate 
Is collated after 10 mins., washed with saturat.^d 
nmmonliim sulphate solution, then dls.solved in 
09^ sodium chloride solution, the solution filtered 
and precipitin tests arc ajiplled to th(> filtrate. 

— W. P. S. 

directions arc given for the determination 
/ir'®®?’ li.vdrogen, and halogens, the 

quantity of substance used being only a few mgrms 

oxten ‘^on'l-nstlL wtrh clp^r 

hv employed is l>ost obtalne<l 

by heating sodium bicarbonate. (^arl>on and 
hydrogen are determined by combu.stlon In oxygen 

iLd combustion tube contains 

lead iH,i oxide, copper oxide, and platinised 
asbestos, or, in sixjclal eases, lend peroxide, a silver 
spiral, and a mixture of coiiper oxide and lead 
chromate. CnrI us’ method, on a micro-scale l.s 
employed for the determination of halogens. ' 

-W. P. S. 

Ash in coal and coke. Erhard. See Ha. 

Spontaneous ignition. Schaper. See Ha. 

Petroleum spitit. Chavanne and Simon. See II.\. 
Melting point of asphalts. Proctor. See Ha. 
^''seeW"^ Cocking and other.s. 


Natural and artificial silks. Formhals. See V. 
German woods. Schwalbe and Becker. See V. 
Nitrous acid. Belluccl. Sec VH. 

nT Lucchesl. 

Arsenious and arsenic acids, Bamberg. See VII. 
Air in dag. Spurrier. See VIII, 
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Clay 9 , Jameson. See YIII. 


Patent List. 


Pofilamd cement. Wolf. 8ee IX. 

Chrome yellow etc. Milbauer and Sctlfk. 

See XIII. 


The dates (riren in this list are, in the case ot Applioationi for 
Patents, those of applioation, and in the case of Complete Sped* 
fleationa aooepted, those of the OfHoial Jonraals lo which the 
acceptance is announoed, Compioto Speoifloations thus adTartlsed 
as aooepted are open to inspection at the Patent OfRoe immediately 
and to oppoHition within two months of the dale given. 


Cournaronc varnishes. Wolff. See XIII. 

Dry substance of sugar products. Ogllvlo ninl 
Llndileld . X V 1 1 . 

Refractometer in analysis. Fniist. See XVIII. 

Water in margarine. Monhaupt. See XIXa. 

Barium sulphate precipitation. FrolK)m\ See 
XIXb. 

CKlerinc in icater. Herbig. Sec XIXb. 

Digitalis preparations. Berry. Sec XX. 
Valerianates. Rfchmoiid. See XX. 

Identifying cyanic acid. Fonse. See XX. 


1.- (5FNER.\L; PLANT; MACIIINlQRy. 

AI’PMI'ATIO.NS. 

Bailey and Ilartlnv. Tiiniu‘1 or muffle klliiH. 
‘20.72(i. Ang. 2:i 

Bedford, Fuller, and BolK'rls. Furnat'es. 111,(121. 
Aug. 13. 

Bennett. Separation of Kollds of different HiKK-'ldc 
gravity or Inertia. 20.317. Ang. 10. 

Case. 20,107. Sec XVI. 

Davia. rnlverlperfi. 20,11S. Ang. 10. 
IlninplirleR. Briers. 20,r>00. Ang. 21. 

Marsliall and Nielsen, lleat-exeliange appanitHN. 
20,501. Ang. 21. 

Marshall and Nielsen. Alr-.sntn ration towers. 
20..503. Ang. 21. 

Manss. (^Miirlfngal appafaluH with planetary 
inovt'inent. 20,11 S. Ang. 15. 

Morton. Aj>paratns for mixing or txMitlng llonlds 
ote. 20,012. Ang. 22. 

Paterson. JYlterIng apimrntus. 20,771. Ang. 23. 
Sntellffe. ' AgglonuTJilIon of finely - dlvldc'd 
malerials. 20,503. Ang. 20. 


Action of sulphuric acid on organic compounds. 
Mllbaner and Nomec. See XX. 

[ii.smuth. Tallantyrc, Sec XX. 

Terebene. Howard. See XX. 


Patkmts, 

Gas amlyser. W. Kemp, St. IjouIs, Mo. U.S. Pat. 

1,308,788, 8.7.10. Appl., 33.12.18. 

A ciiAMUtu containing a litpiid communicates with 
the source of the gas to be analysed; the liquhl Irom 
this ehambt'r is pumiKKl Into a st‘cond chamlu*r, 
the rise and fall of liquid In th(‘ latter controlling 
the starting and stopping of the action of the 
pump.-W. P. S. 


Gas-analysis apparatus; Automatic . -L A. 

Fries, State College, Pa. U.S. Pat. 1,309,081, 
15.7.19. Appl., 17.11.17. 

The apparatus comprises two gas-measnring bulbs 
of the same caiwclty, each provided with a mercury 
valve, a pump for leading a gas through the 
ajiparatiis at definite Intervals, a gas-absorbing 
chamber, and an indicator of the amount of gas 
absorbed. — W. P. S. 


Hardness of metals and other materials; Means for 

ascertaining the . R. A. Craig, H. Moore, and 

R. Mather, Woolwich. Eng. Pat. 128,894, 31.1.10. 
(Appl. 1473/16.) 

A HARDENED ball, of 1 mm, diameter. Is pressed Into 
the metal by suspending freely a known weight on 
the ball. The ball is held in the upper part of a 
stirrup which carries a suitable load, and the 
stirrup as a whole may be lowered on to, or raised 
from, the specimen by means of a screw fitting 
through a cross-head above. Oscillation of the 
stirrup Is prevented by carrying the suspension 
bead ou three triangularly spaced steel balls. The 
load varies from 2 to 106 kilos., according to the 
batdniiss of the material teited.*^. A. K. 


(YMPI.ETK S?I*E('TFI cations AfTEPTF’D. 

415.3 (1918). Slocum. Appnralus for tn‘nting 
material with gas or vajiour. (1,30,(580.) Aug. 20. 

9129 (1918). Morion. Ai>paratuH for drying vege- 
tabh‘S and olhor inahTlals. (1.30.711.) Ang. 20. 

12,1.57 (1918). Carter, Wright, and Ratollffe. 
Imi»n‘gnntIon of porous or peniU‘nM(' substances or 
mnt(‘rl;ils with liquid or plastic materials. (130,731.) 
Aug. 20. 

12,700 (1918). lonldes. Drying powdered 

material. (130,7.55.) Ang. 20. 

14,0.57 (1918). Eritirs Engineering and Frith. 
Two-Htag<* apparatus for drying, carlKUdslng, roast- 
ing. etc. (131,179.) Aug. 27. 

10.023 (1918). (Yndy. Filters for the purlflcatlcm 
of liquids. (131,198.) Ang. 27. 

17,811 (1918). Titan (’o. Freeing liquids from 
IMirilclos suspended tlierdn. (121,4.57.) Aug. 20. - 
1115 (1919). Johnson (Philadelphia Textile 

Maehinerv Co.). Drying or steaming or like appa- 
ratus. (130,889.) Aug. 20. 

1.589 (1919). Zulver and Smith. Furnnc'cs. 
(1.30,912.) Ang. 20. 

n.— FUEL; GAS; MINERAL DTLS AND WAXEN; 
DESTRUCTIVE DISTILLATION; HEATING; 
LIGHTING. 


Appijcattonr. 

Armstrong, Davidson, and T/>w Temi^iorature 
iirbonlzntlon. U<1. PIsHlIiitlon of coni etc. 
),598. Aur. 21. , , 

ArmntroiiK, PnvMnoii. nii<1 rR)w Tcmpcratiire 
nrbonlzntlon. Pt<I. Retort ncttlugs. 20,609. 

RrondhrlilRP an<I ottu'rn. 10,707. .See XII. 
Brown nnil White. Reparntlns hydroenrbonn nml 
Bter. 20, (WO. Atir. 22. „ „ , 

Bury nnd SklnnliiRrove Iron Co. Recovery of 
ihiahle rirodiieta from RaaeR cvoItcO In (leatruc- 
re (llstlllatloii of coal, ahale. etc-. M.IOT. Aur. W. 
Davidson. Manufacture of fuel. 20,710. Aug, 22. 
Davidson. Manufacture of fuel for producer-gas. 

DenslM^ Peat Fuel and Prod^, Ltd., and 
[acdonatd. C<«npaslt!on fuel. 20,277, Aug. 18. 
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Dlbdln. Uevlvlfyin;; oxide. 

Aug. 18. 

Finlay Hon Mild Morgan. S<‘{)Mi*;iling and nlllising 
Hulphnr from coal gas < tc. 20, Ang. 21. 

Harger. Maniil'aclurc of taiic.vK fuel cic. 20,250. 
Aug. 18. 

IliKMl, HiMMicc, and SiK‘n( <‘ and Sons, laibrlcanls, 
antl'HC'Oiirlng agciiis, ch*. 20,152. Ang. 10. 

.Tackaon (»Soc. Anon. la (Nmdnislion Ualiomdlo. 
.VpparatuH for |nilvcrl.sing solhl finds. 20.420. 
.Vng. 10. 

Laniplough, and Synlliol, Idd. Conversion of 
Iicavy h.vdro<‘arbons into lighter livdrocarbonH. 
20,122. Aiig. 1.1. 

LcadlM'alcr, Manufacinre of arllficlal fuel. 
20,725. Aug. 2.2. 

Marslmll and Nielsmi. (ias-producers. 20..100. 
Aug. 21. 

Marshall an<l Xhdsen. Gas washing aii|nr;il ii"!. 
20,502. Aug. 21. 

Parduhl(z(‘r Fabr. d(‘r A.-G. fUr Minernldl-Tnd. 
vorin. 1). Panto innl Co. (Vniversloii of parallhi 
Into fatty acids. 10.822. 10,822, 10,821, 10.021. 20,02.2. 
Aug. 12--14. tAustria, 2.0.10, 17.11.17. 21U.18. 
25.0.18, 22.12.18.') 

Ranibusb. Ibnnoval <d' snipbnr from gjises. 

10.702. Aug. 11. 

Scotl. Conversion of waste products of coal etc. 
into Inflammable gas for consuming fit furnaces. 
20,051. Aug. 22. 

St(‘lnscliiu‘lder. lh>lh*r for dlstllUng heavy 
liydrocarboTiH etc. 20,022. Aug. 14. 

Steiining. Generation of producer-gas. 20,028. 
Aug. 14. 

Szelody. Producing cak(‘s of solid ermh' parallhi 
resldm*. 10,727. Aug. 11. (Austria. 20.11.18.) 
Testrup. Fmd combustion. 20.00ti. Ang. 22. 
Tbom[»son. Paper fuel. 20,082, Aug, 15. 

Wells. Gas-cleaning apiiaratus. 20.501. Ang. 20, 
W(dls. Gas-producers. 20,097. Ang, 22. 

Yeo. Gas-producers. 20, .508. Ang. 21. 

CoMPI.KTK ScK( IHCATlON.S Aa’W’TKl). 

12,221 (1017) and I00;i (lOlS). Poore. I)eslrindlv(‘ 
<Usilllatlon of wood, woody fibre. iH‘at, idc. 

(121,000.) Ang. 27. 

2702 (1018). llldeal and Taylor. Removal of sul- 
phur and siilphur-cniitalniiig boilles from ga.Si‘s. 
(i;;(),054.) Ang. 20. 

4757 (1018). Tinker. Fuel oils. (120,000.) 

Aug. 20. 

4802 (1018). Ik'inpstor and Ihilling;ill. llydro- 
gen-gas plants. 1120,701.) Ang. 20. 

10,81)5 (1018), Favles. Distillation. gasUieatlon. 
and the like of earbonaci'ons mnlerlals, and separa- 
tion of tlie volatile matter. (121.105.) Aug. 27. 

12,482 and 12.588 (lOlSi. Tngenidrstirma F. 
Fgiudl. 8Vc XXIll. 

12,750 (1018). R.irrow, Si’oll. and Cadbury Pros. 
Suet Ion-gas producers. (12,0,751.) Aug. 20. 

12.017 (1018). llelse. Removal of lar from gas. 
(121.125.) Ang. 27. 

12.404 (1018). Simpson and lllslop. Gas manu 
factim'. (130.70(i.) Aug. 20. 

12.072 and 12,074 (lOlS). Senior and Rates. Gas- 
producers. (121,100 and 121,170.) Ang. 27. 

14,057 (1018). Fa-ltb and otliers. See I. 

10.045 (lOlS). Dalton. Arllthdal fuel com]msl- 
t Ion and process. (122.402.) Aug. 20. 

12,400 (1010). .Vmerlcan Linseed Co. Artlllclal 
fuel. (127,585.) Ang. 27. 

III.-TAR AND TAR PRODFCTS. 
Appuc.xtio.ns, 

Barrett Co. Process of oxidising anthracene. 
20,707, Ang. 22, (TJ.S., 1.11.18,) 

Craig, Hood, ana Spence and Sons. Treatment 
of pitch materials etc. 20,153. Ang. 16. 


Evans, Hollings, and South Metropolitan Gas Co. 
Purlflcatlon of benzole etc. 20,217. Aug. 10. 
Howse. Nitration of oils. 20,102. Aug. 10. 
Stelnschiu'ider. 20.022. 8Vc 11. 

Complete Specifications Accei’Teu. 

7022 (lOlS). Klein. Dehydration of tar. 
(121,087.) Aug. 27. 
i:U)17 (1918). lleisiL SVe 11. 

IV.-COl.OFRING MATTERS AND DYES. 
Application. 

Crompton, Ecroyd, and Entwlstle. Packing, 
storage, and use of dyes ete. 20, .517. Ang. 21. 

V. FIBRES; TEXTILES: CEl.LFLOSE; PAPER. 
Applications. 

Rurby. Process of re working old patter. 20,075. 
Ang. 22. 

Clayton. Ai>paratUH for manufacture of artificial 
silk. 10,802. Aug. 12. 

llanscd. Manufacturi' of wati'rproof Ixxikblnd- 
ing calico etc. 2I),()4S. Aug. 14. (Au.strla, 0.4.1S.) 

Howard and Kershaw. Mniiiifacture or treat - 
ment of vulcanised hhre. 10,857. Aug. 12. 

.lohnson. Process for retting flax. 20,4.10. 
.Vug. 20. 

'riiompson. 20,l)s2, Mr 11. 

(.'OMPI.K’IK SPKCIFICA'IIONS ACCKPTEU. 

.‘1808 and 5052 (1018). Ward and Henshilwood. 
Treatment of flhroiis .sul)slan<*es. (1.20,002.) 
Aug. 20. 

4181 (1018). Cochraiu*. Treat iiuuit of fabrics to 
nmder them invisible. (120,072.) Aug. 20. 

0000 (1018). Sutherland and otliers. tScc XIII. 
12,082 (1018). Sixmce and Sons, and ('raig. 
'Pre.-il-ment of textile tll>r(‘s and fabrics etc. to 
render them less inflammable. (120,742.) Aug. 20. 

10,144 (1018). Fine Cotton Spinners’ .Rid 

Doublers’ Assocn., (’iinniiigham, and Cross. Treat- 
ment of fvlliilose textlU'S. (121,212.) Aug. 27. 

2084 (1010). Wlthain. Apparatus for testing tht' 
resistance of paixu* to ti'ariiig. (1.20,005.) Aug. 2i>. 

VI. IILEACHIXG; DYElNti; PRINTING; 
FTXISllING, 

ApPLH'ATTON. 

L *ch»ux. Apparatus for dyeing wool etc. 10,711. 
Aug. il. 

Co.MPLETF. Specific AiTo.N Accepted. 

7S20 (1018). Rarnes, and Spence and Sons. Moi- 
daiiliug vc‘getaMe tibn's. (121,008.) Aug. 2<. 

VI 1. -ACIDS; ALKATJS; SALTS; NGN- 
METALLIC ELEMENTS. 

Applications. 

Rritish Cellulose and Chemical Manufacturing 
Co., llotz, and Soller. Manufacture of acetic acid. 
20.574. Ang. 21. 

Falrrie. Kilns for pyrites. 10,978. Ang. 14. 
Flnlayson and Morgan. 20,53tl. See II. 

Glertsen. 20.021. See XX. 

Hanna and Major. Production of a mixture of 
hvdrogen aud nitrogen. 20,124. Aug. 15. 

‘Liiiid^ii and Thorssell. Apparatus for producing 
nitrogen products. 20,042. Aug. 14. 

Morel. 19,001. See XII. 

Nalr. Production of caustic soda from brine by 
eleotrolyala. 20,784. Au^ 28. * 

Welford. 20,647. SeaX. 
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PATENT nST. 


OoMPixii SncirKunoNB Aoccpm). 

Newbery. Manufacture 
cJiloridea. (130, 62«.) Ang. 20 

g Comp, dea Prod® Chlm. d-Alala, 

Pearson and Parkes. 
raatlOT of nitrogen of the atmosphere. (130,683.) 

^a»/w‘ ,3^f«'»‘«ind Balllngall. See Ii. 

,®®‘*ey- Denny, and Jeffcris. Produc- 
tlon of ammonium nitrate. (131,017.) Auc 27 
MsTh <f»)v.CIayton Aniline Co., and 

0^^*°/ chlorsulphonlc acid. 

(1^28T^Aug “'•'■•e “eW- 

(5596 (1918). Heap and Newbery. Maniifactun' 
Of anhydrous chlorides. (131,039.) Aur. 27. 

5741 (1918). Maxted. Syuthetic production of 
ammonia. (131,040.) Aug. 27. 

7082 (1918). L’Alr Liquide Soc. Anon. Llbeni- 
mixtures containing It. 

(131,091.) Aug. 27. 

7670 (1918). Mond and Hebcrleln. Product Ion of 
preparations containing colloidal copiK‘r compound 
for fungicidal and like puriK)ses. (130,709.) 
Aug. 20. 

7023 (1918), Uodson. Kilns for InclmTating 
earth matters and limes, dolomites, and cements. 
(131,095.) Aug. 27. 

15,091 (1918). Flora*. Mauiif.icture of strontium 
peroxide. (130,840.) Aug. 20. 

10,440 (1918). Tyrer. Manufacture of so<llum 
permanganate. (130,844.) Aug. 20 

Vin.-GT.AS8: OERAMK’S. 


fl67x 


GoJes. Electrolyte for deposition of Iron, 20 090 
Aug. 15. 

Means for recovering tin. 20,481. 

Oonder. Apparatus for flotation and collection 
of minerals etc. 20,231. Aug. 18. 

Harbeck. Electrolytic tinning process. 20,210. 
Aug. 10. 

Holzapfel and Walther. Composition ft>r coat- 
ing Iron, stwl, and woo<l. 20,174. Aflg 16 

’Aug^**‘M mnlleable Iron castings. 

19^1^ Aug^^l"”*”^””' tinning and soldering. 

\‘^<^^^tlng ferrous metals from rust. 
20,05t). Aug. 22. 

P«rtlng((.ti, Tiiyior, nnd Vivian. Treatment of 
ore.s by flotation. 19,715. Aug, 11. 

Soc. Anon, des liaminolrs et ('ablorle. Aluminium 
sohlers. 19,750. Aug. 11. (Switzerland, 9.8.18.) 

Welford. Production of alumlulum, so<llum sill- 
cates, etc. 20.017, Aug. 22. 

Scp’.nKU'ATiONs A(XTO’'rEi). 

5710 (1018). (^aI('s, Ucmterlng aluminium and 
Its alloys more durable. (131,017.) Ang. 27. 

13,020 (1018), Alloy Welding Proa'ssc.M, Ltd-, and 
Jones. Mauufa<'tur(‘ of tdeef rodi's for soldering and 
depositing metai.s by the (‘U'clric arc. (130,782) 
Ang. 20. 

13.210 (1918). Scott. Concf'iilr/illon of ores, 
(119.221.) Aug. 27. 

13,231 (1918). (luess. Elect rol.v If cal ly separating 
nickel from co})[M‘r. (118,029.) Aug. 20. 

15,598 (1918). Ferguson. Apparatus for use In 
conwntrating or<‘s et(*. (130,838.) Aug, 27. 


Aepuc.aioNs. 

British Thomson- Houston Co. <(ienernl Electric 
Co.). Refractory material. 20.380. Aug. 19. 

Grna?. Drying cliliia clay ('tc. 20,703. Aug. 23. 
Marlow. Ovt'ii.s or Ullus for mamifaclure of 
tiles, lottery, cic. 19,088. Aug. 11. 

Morris. Pottery ware. 20,133. Aug. 15. 

Norman. Ceramic kilns. 20,740. Aug. 2.3. 

Complete S[’E(tki( ationh A('<'ep'iei>. 

7487 (lillS), Marlow, Ovens or kilns for u.se In 
the manufacture of tiles, pottery, etc. (130,708.) 
Aug. 20. 

7023 (1918). Ilodson. .sVe VI [. 


IX.-BUILDINO M.\T10UIALS. 
Applicatioxh. 

Crawford. Burnt concrete bricks. 20,130. 
Aug. 15. 

De Bas. Composition ajiisisting of cement, lime, 
or plaster, to which micaceous Iron ore is added. 
20, (^. Aug. 22. (Holland, June 4.) 

Bntwisle. Supply of heat to tunnel brick dryers. 
20,142. Aug. 10. 

Holzapfel and Walther. 20,174. 8cc X. 

Ck)MPLt7rE SPI'XaFlCATlONH Aa’WTEU. 

7023 (1918). Hodson. 8cc VII. 

13,022 (1918). Pedersen. Process for making 
wood lastingly soft and pliable. (131,128.) Ang. 27. 

13,607 (1918). Moncrleff and Hines. C'ement. 
(131,104.) Aug. 27. 


XI.- Er.EFTROJTlEMISTRY. 

i AI’PI-ICATIONS. 

nolle aiKl Hlaugbter. Drv batteries. 19,713. 
Aug. 11. 

Branti<*]d. El('(tr(Mles for (di'ctrlc furnacea 
19.000. Aug. 11. 

('’ainplxdl. ElcMtrlc furm-xvs. 20.034. Aug. 14. 
Coles. 20,090. .Vee X. 

Goulson. .Mini Oplalyte, Ll<I. Eli'etrlc bntterlefl. 
20.197. Aug. 10. 

Elmer. E)('<‘lrle.Ml furnaces. 20.0S7. Aug. 22. 
Fuller, Fulk*!’, and Fulk’r. Galvanic batteries. 
19.895. Aug. 13. 

Hnrlxx'k. 20,210. 8Vr X. 

Nalr. 20.784. 8Vc VII. 

Gompi-ete Specikicationh A(xti:ptei). 

4527 (1918). Gowl Mounting electrodes of elec- 
tric furnna'H. (130,087.) Aug. 20. 

4841 (1918), British Thomson-Houston Cn., and 
Ash. Electric arc furnaces. (130,703.) Aug. 20. 

0030 (1918). Fleming. Ekvirlc furmices. 

(131.001.) Aug. 27. 

12.749 (1918). Hutchison. Eler-trlc accumulators. 
(130,752.) Aug. 20. 

13,231 (1918). Guess. FIrr. X. 

13,984 (1918). Rldoiil, and 8oc. Talco e Grafitl 
Val Chlsone. Manufacture of natural graphite 
electrodes. (123,972.) Aug. 27. 

14,235 (1918). BJbbv. Electric arc furnaws. 
(130,810.) Ang. 20. 


X.-MBTALS; METALLURGY, INCLUDING 
BLBCTRO-MBTALLURQY. 

Appuoationb, 

. BaUaatyne. Production of chrome iron or 
fiirome ateel aUoys. 20yaoa, Anf. 16* 

Bwftdbrldge and othert. 19,797* See XII. 


Xri.-I'WTS: OILS; WAXES. 
Applications. 

Broadbrldge, Bdser, and Minerals Separation, 
Lfd. Treatment of emulsions etc, 19,797. Aug. 12. 

Morel. Utilisation of a waste sulphite of soda 
and Ita derivatives In manufacture of soaps. 19,991. 
Aug. IS. (Fr., 28.8.18.) " 
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Rogers. Manufacture of soap. 20,570. Aug. 21. 
Stephens (Sharpies Speciality Ck).). Extraction 
of oily and fatly matters from wet sludges. 19,789. 
Aug. 11. 

Vakil. Removing free fatty acids, deodorising, 
and refining oils and fats. 19,701. Aug. 11. 

Xin.-PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

AlTLICATIONfl. 

Arle. Antlfonllng paint for Hhips’ bottoms. 

20,677. Aug. 21. (AiiRtrla, 23.5.14.) 

IIoIzji[)fel and Walther. 20,174. Sec X. 

Complete Specifications Aocei'Ted. 

0918). Sutherland, and Wall Paper Manu- 
fncturers, Ltd. Varnlnhes or doi>e.s eRimdally for 
ai)plylng to the fabrics of aeroplanes etc. (131,082.) 
Aug. 27. 

11,001 (1918). Potter, and Damard Lacquer Co. 
Phenol forma ld<‘hyde condensation ))rodiicl8. 
(181,112.) Aug. 27. 

408 (1910). Muller and MacFarlane. Manufac- 
ture of luminous pa hit. 030,886.) Aug. 20. 


XIV. -INDIA-RTTPPER; OUTTA PERCHA. 
Complete Si*nciFic.\'n()N Accepted, 

17,908 (1018). Nortli Prltlsh RublKu- Co. (Good- 
year Tire and Rubber ('o.). Mamifnctiire of caout- 
chouc substances. (130,867.) Aug. 20. 

XV. -LEATHER; BONE; HORN; GLUE. 

Applications. 

Scrle. Production of casein cements. 20,605. 
Aug. 22. 

Symington and Symington. Leather substitute. 
20,154. Aug. 10. 


XVL-SOILS; FERTILISERS. 
Application. 

Case. Fertiliser grinding and drying apparatus. 
20,107. Aug. 10. 

COMl'LETE SlTXTFlCAlION ACX EI’TED. 

7570 (1918). Mond and IlelKuMein. See VII. 


XVIIL-FERMENTATION INDUSTRIES. 

Applications. 

Aktiebolnget Dausk Gierings-Industrl, and Sak. 
Manufacture of yeast. 19,732, 19,7;i3. Aug. 11. 

Groll. Miinufucture of fennenlative prepara- 
tions. 19,830. Aug. 12. (Austria, 13.12.17.) 

Complete Specifications A(x;ei>ted. 

4047 (1918), Rlcard. Manufacture of acetone and 
butyl alcohol by fermenfatlon. (130,000.) Aug. 20. 

5100 flOlSP Henley. Treatment of fermenting 
wort or wash. (131,021.) Aug. 27. 


XIX.— FOODS: WATER PURIFICATION; 
SANITATION. 

Applications. 

Beckmann, and Veredelungsges. f. Nahrung- n. 
Futtermlttel. Manufacture of fodder from straw. 
20,134. Aug. 15. 

Bennett. Device for determining the amount of 
water in grain. 20,668. Aug, 22. 

Imperial Trust, and P1 qu 5. Freeiing flab etc. 
20,667. Aug. 22, 


Lendrich. Manufacture of coffee aubstitutes from 
cereals etc. 19,826. Aug. 12. (Ger., 28.4.17.) 

Lendrich. Production of coffee substitutes con- 
taining caffeln. 20,298. Aug. 18. 

Marks (Robinson Co.). Treatment of coffee. 
19,819. Aug. 12. 

Rose. Food preparation and storage. 19,678. 
Aug. 11. 

Serle. 20,606. See XV. 

Stephens. 19,739. Sec XII. 

Complete Specifications Accepted. 

15,328 (1918). Linden. Treatment of sludge. 
1130,830.) Aug. 20. 

10,023 (1918). Candy. See 1. 


XX.— ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Chein. Fabr. vorm. Sandoz. Manufacture of 
alkaloids. 20,223. Aug. 10. (Switzerland, 26.10.18.) 

Glertsen. Production of urea or ammonia from 
cyanamlde. 20,021. Aug. 14. 

Soc. des Aci^ries et Forges de FIrmlny. Manu- 
facture of ethyl acetate from paraldehyde. 20,572. 
Aug. 21. (Fr., 13.3.18.) 

("omplete Specifications Accei^ted. 

3589 (3918). Comp, dcs Prod. Chim. d’Alais et 
<le la Camargue. Preparation of acetaldehyde from 
acetylene. (130,060.) Aug. 20. 

3590 (1918). Comp, des Prod. Chim. d’Alais et 
de la Camargue. Preparation of acetic acid by 
oxidation of acetaldehyde. (130,051.) Aug. 20. 

3797 (1918). Dreyfus. Manufacture of acetic 
anhydride. (130.(^10.) Aug. 20. 

4047 (1918). Ricnrd. See XVIII. 

0980 (1918). Croslleld and Sons, and Ilildltch. 
Manufacture of acetaldehyde. (131,084.) Aug. 27. 

7040 (1918). Boake, Roberts and Co., Dnrrans, 
and Kills. Manufacture of esters. {131,088.) 
Aug. 27. 

13,504 (1918). Confectionery Ingix'dlents, Ltd., 
Matthews, King, and Kane. Manufacture of 
vanillin. (131,101.) Aug. 27. 

XXII.-EXPLOSIVES: MATCHES. 

Applications. 

Adams, riillsing explosives. 20,431. Aug. 20. 

Arnot and Beakbane. Removing amatol from 
.shells etc. for recovering (lie ammonium nitrate. 
19.909. Aug. 14. 

Howae. 20,192. Sec 111. ‘ 

Marks (Dnvey, Bickford, Smith and Co.). Explo- 
sive charge for blast Ing. 20,570. Aug. 21. 

Marks (Hamburger). Recovery of nitrating add 
in the manufacture of nitrocellulose etc. 20,670. 
Aug. 22. 

Complete Si’ecificatton Acxt:pted. 

4029 (1938). Thomson, Severn, and Twycrofls. 
Manufacture of nitrated cellulose products. 
(130,005.) Aug. 20. 

XXIII.-ANALYSIS. 

Application. 

Bennett. 20,003. Sec XIX. 

Complete Speitfications Accepted. 

12,483 and 12,588 (1918). IngenlOrsfirma F. 
Egnell. Gas-analysing apparatus. (118,112 and 
118,114.) Aug. 20. 

13,833 (1918). Davis and Davis. Apparatus for 
the quantitative estlmatloD of vapour pressures i% 
gases. (181,154.) Aug. 37. 
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L--€ENERAL; PLANT; MACHIHEBY. 

Evaporating pant; Determination of the efficiency 

of the heating turface of . H. Clnassen. Z. 

angow. Chem., 1919, 32, 241—246. 

In determining the heat-transmission value of ati 
evaporating pan such factors as the air nml oil 
content of the steam, the accumulation of con- 
densed water in the heating jacket, the pressure of 
the liquid in the pan^ etc., have to be taken into 
account. The “ practical heat transmission value,” 
K, signifies the average amount of heat transmitletl 
by 1 s<i. metre of the heating surface of an 
evaporator in the given unit of time for l'^ C-. 
difference in temperature, under the special condi- 
tions of the test. It is calculated by means of the 
formula, K W -f- z F where W repre- 

sents the amount of heat, z the time, F the heating 
surface, and t, - the dilfercnoc' in temiKimture. An 
evaporating test should continue for at least 10 — 16 
mins., and the results are preferably calculated in 
hour-units. The amount of heat, \V, transmitted 
during the test may be mejisured by determining 
the amount of steam used or the water formed by 
condensation (j.e., in the case of dry steam), hut 
the most accurate results are obtained by weighing 
tho condensed water from the evaporated liquid, 
and calculating tho amount of heat transmitted for 
1 kilo of steam by means of the formula, 606-5 - 
0695 td- td being the tcm{x*rature of the steam. 
The usually acceptcHl definition of the difference 
of tem|)erature as that between the tenipera- 
ture of the heating steam and of the boiling 
liquid on the heating surface is not applicable 
in the case of evaporating pans, apart from the fact 
that it is not possible to determine tho temperature 
near the heating surfa<'e. The most trustworthy 
results are obtained from the determination of the 
iressure and temperature of the steam used for the 
mating and of that escaping from the evaporating 
liquid. — C. A. M. 

Patents. 

High frmpemfure reaction.^; Method of and 
appurnfits for coaducting --- — . N. Testrup, and 
Techno-Chemical liuboratories. Ltd., London. 
Fng. Pats, (a) 12<l,758, 12.6.18, and (a) 129,771, 
3.7.18. (Appls. 9655 and 10,930/18.) 

(a) a flat hori/.ontal chamber is strongly heated 
by internal gas burners and is provided with a floor 
consisting of a thin magnesia slab or other refrac- 
tory substance. The furnace walls extend slightly 
below the refractory slab, and tho material is 
carried by a conveyor in a thin layer just below the 
floor of the chamlxir. 1’lie narrow space Imtween 
tho material and the floor is provided with an outlet 
pipe for the gaseous products of the reaction. The 
conveyor is protected in the heated /.one by a laj’cr 
of inert material which is deposited on it by a 
hopper in advance of the hopper containing tin* 
material to he treated. The apparatus may be used 
for the distillation of coal, and means may lie pro- 
vided to separate the treated material from the 
layer of inert material. (») In apparatus of the 
type described in (a), the air or gas used for heating 
the furnace is preheated by psiasing it through a 
flat horizontal chamber over which the conveyor 
passes while subjected to the heat of the furnace. 
The combustion chamlmr is surmounted by a heat 
interchanging device through which the combustion 
roducts pass in a series of horizontal passages, 
be air from the preheating chamber passes 
through intermediate passages so that it is further 
heated before passing into the combustion chamber. 
(See also Eng. Pat. 116,087; this J., 1918, 367a.) 

—W. F. F. 


Furnaces and other heating appliances; Construc- 
tion of . 0. H. Roberts and W. N. Booth, 

Woolwich. Eng. Pat. 129,830, 27.1,19. (AppL 
12,337/18.) 

A OA8-TIF.ATKH fumaco is arranged above a re- 
( uperator provid^sl in a horizontal flue immediately 
below, and the whole is surrounded by a casing so 
that a space is left between the outer wall of the 
furnaiv and the inner wall of tho casing. The 
waste ga.^^ from tlie ftirnaee passA^s from a central 
opening at tho top into the surrounding spacje and 
then downward into the recuperator, throu(^ which 
it pas.sos ill tho o}»pi>sit<' direction to that or tho air 
and gas. The casing may bo surrounded by an 
insulating layer and finally by an outer shell. The 
apiilications to an inon furnace, niufflo furnace, 
trucifile lilting furnace, and billet-heating furiittcio 
are dcscrilxHl. W. F. F. 

Furnaces applicatilc for heating articles or pieces. 
(L K. Allin, Derbv, and .1. U. C. August, Halifax. 

; Kng. Pat. 12<),478, 29.7.18. (Appl. 12,304/18.) 

' Tuf, furnace chamber is divide<l into two longi- 
i tiidinal horizontal flues (amimunicating at their 
ends and containing an endless conveyor passing 
! over sprocket whi^ds in the end portions of tho 
i furnacA). Tho articles to be hoattnl are charged on 
' to the upper part of tho conveyor at one end and 
I discharged at the other end, while hot gases from a 
1 gas burner pass over the conveyor in tho opposite 
i direction. The conveyor is eornposiMl of links, each 
I having a flattened portion carrying a slab of oement,^ 

I the sides of whii li nrojeid. beyond the links and %re 
close to the walls of tho flue. The top of the upper 
flue may Ix' imlined to the conveyor, being closer 
' at the charging end, or may lie serrated, to deflect 
the flame or hot gas downwards on tho conveyor, 

— W. F. F. 

. (las-heated furnaces. King, 'raudevin and Gregson, 
Ltd., W. Gregson. and .1. King, HheflTiold. Eng, 
Ibit. 130,271. 1.2. 19. (Appl. 2543/19.) 

; In a gas-fired furnace of the regenerative type, the 
waste gaw's pass from the eonibustion chamber 
. along zig-zagging supciiinposoil longitudinal flues 
(‘omposed of hollow bricks, and heat tho supply of 
secondary air which passes through flues formed 
I transversely over the top and up the sides of the 
! said flues. The si'condary air is delivered there- 
I from to a series of noz/.les immediately above the 
I gas ports, and lh«> mixture of gas and preheated 
I air is ignited and delivered to vertical side flues 
I constituted of refractory hloeks constructed in 
accordance) with Eng. Pat. 125,258 (this J., 1919, 

■ 347a). The hot gases thereafter enter tho heating 
, chamber and pass therefrom to tho preheating flues 
by outlets, situate one at each side of tho front of 
: the furnace, and on a level with the floor of the 
heating chamber. — J. S. G. T. 

(las-fired furnaces. Smoeton-Wright Furnaces, 

1 Ltd., J. K. Fletcher, and T. Wright, London. 

: Eng. Pat. 130,475, 1.8.18. (Appl. 12,699/18.) 

; In furnaccH lunployiHl for heating iron, steel, or 
i other materials, an intermc*diate and a lower arch 
; are arranged below one another and just below the 
I top arch of the furnace crown. The two separate 
i spaces included between these arches constitute 
! preheating ehnmliors for tho gas and air respec- 
tiv<*ly. A number of loose burner nozzles are 
placed in tho intermediate arch and project 
towards or into mixing noples in the nottom 
arch, these latter being either fixed or self- 
adjustable, and provided with guiding tongue* 
projecting upwards and extending a little above the 
lower ends of the burner nozzles. If desired, the 

c 
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upper air or gas space may bo dispenHod with, the 
gas or air beiug led direct to the top set of nozzles 
through a suitable duct.— J. 8. G. T. 

Furnaces ‘ Methods o/, mid appnrntus for deter- , 
mdninij and indieoi imj lient fosses in , and , 
the const Hue lit elements of these h/sses. M, ' 
Chopin, Nciiillv, Fr;iricc. Eng. Pat. 129, HOI, i 
17. 7 AH. (.\pi)l‘ 11,721/lH ) : 

A MKAsniiKf) volume of the cliirnney g.a.s i.s caused j 
to pass through and to l»e absorlx'd by a measur«‘d , 
volume of BiKlimn h.y<Jroxido Holution, and the re- 
Hultant ehange in specific gravity or in the electrical 
conductivity of the solution is indicatcul cleetrienlly 
by the ne<'dlo of a galvanometer on n scale 
graduated in pere<‘ntage.s of (H), in tlie chimney 
ga.s. Another galvuJionu’ter invaih' connected to 
a thermo-'couple plaec'd in the line indicates oji a 
scale graduaUsl in ieno'crature ciegiun^.s ilio diller- 
ouce in temp<'iaturo lM'tw<M>n the gas entering and 
leaving the furnace. Th(‘ Luo scales are on the saiiU' 
instrurnont, a)id so arranged that the jxiinters cross 
one another. A third si nh‘ is jirovided hetuuMUi the 
other two, so that hy noting where the inL<‘rseetion 
of the poinUu's falls on this scale a dirist reading 
of the heat loss may he mjid(‘. (8ee also this .1 ., 1918, 
568 A.)— W. 11. C. 

Air, vapour or /las; Sii perheol ers for . F. 0. 

llyruxs d’wielouiham. Middlesex. Kng. Pat. 
129,;i91, 9.4.18. (.\ppl. (>921/18.) 

Tuk gas is heah'd l)y passing it ilownwaial through 
a fwu’ies of liori/ontal InuiLin;!; llui's arranginl in a 
Hue through which the hot gases from a furnac<' 
paijs upward. 'I’lu' Ins’itiug flin*s .are arrang<Ml in 
such a. way as to form a tortuous passage for tin* 
furnace gases. Kaeh gas heating flue is provi<h*d 
with a longi tinlnia! partition extending from its 
of'oii end insarly to its closed ('iid and slightly in- 
clined to the liorizonlal so Hint the two [)assages 
thus foianed ineis'ase gradually in cross section from 
their inh't to their outlet <'nds. The gas is thus 
allowed to expand as it is Imaled, whih* still main- 
taining a constant velocity. K:ieh of the partitions 
i.H carried hy a head piece whieli is in8<‘rted in the 
A'ertieal wall of the easing so as to make a light 
joint, and provide nn'ans for withdrawal.— 'W. F. F. 

Vniini] evlinders. A., W., and T. Righy, Pury. 

Eng. Pat. 129,r>77, 28.1.10. (Appl. 2911/19.) 

TiiK drying cylinder i.s provided with di.shed ends, 
io the <enlr<‘S of whieli hollow no//4es aia* li.xed. 
These serve as hearings and to attach the driving 
gear, but their ehiid function is to provide an 
outlet for eniuh'iised liijuid. Vaieh no//,le ]>rojeets 
somewhat into the cylinder and is provided on the 
inside witli four or more slots, through whieli tlio 
condensed li(piid passes. Radial arms, wliicli ext(*nd 
to the perijdiery of thi' evlinder and are provided 
with curved plati’s at their outer edges, are fixed 
l>etween tln^ slots, and serve io guide the liipiid into 
the slots as the cylinder rotates. — W. H. C. 

DrvitKi apparatus. Maschinenfabrik Imperial 
G. m. h. H., Meissen. Ger. Pat. ,312,(117. 17.2.17. 
A rKUKOltATEO drum rotating in an outer easing is 
divided into a nunil)er of chambers by means of 
transverse partition walls, and hot air is supplied 
by means of an axial distributing pipe. Openings 
reguIutcKl by slides are orovided at one or both ends 
of the drum, and pipes extend therefrom to supply 
external air as desired to the several chambers. 
The distributing pipe is constitutetl of a nnmhcr 
of branches. — .1. 8. G. T. 

Fressure or voemnn and fern perature indicating 
gauges. The Rritish Refrigerating Co., Ltd., 
and E. W. dodrev, London. Eng. Pat. 129,808, 
17.7.18. (Appl. 11,756/18.) 

A PRB88URR and vacuum gauge is combined with a 


temperature indicator in the same instrument. The 
pres.su re within the ve.s8el to which the gauge is 
attac-hed acts on a Bourdon tube which is geared 
to a spindle by a toothed wheel. A pointer attached 
to the wheel behind the dial of the gauge is bent 
over the edge so that its end indicates on the front 
of the dial. The pressure thermometer is geared to 
a toothed wheel which fits as a slfHJve on the s[)indle 
and has a pointer attached to it on the front of the 
dial. In onier to indicate when the .solution in tlie 
vessel has acfjuired any desired specific gravity, it 
is necessary to find by experiment at what tempera- 
ture and prc.ssurc tliis is the ea.se for any particular 
Inpiid. The gearing of the n winters and the gradua- 
tion of the dial are then adjasted so that when tnis 
particular combination of temperature and pressure 
is reaeli(*<l the two pointers are in alinement. The 
gauge may he arrangotl to cut off antomaiieally tlie 
supply of lieatiug nu'dium when tlie desired condi- 
tion is reached, hy causing the heating medium to 
pass through a valve chani}x*r attached to the back 
of tlie gauge and having tlierein a v.ulve actuated 
by the sj)indle. — W. II. C. 

(tas u'oshcr. A. .1. Liversedge, Loudon, and W. R. 
Davidson, lliiddersfiekl. Eng, Pat. 129,829, 
29.7. IS. (Appl. I2,;i:u/18.) 

In a gas wjislu-r, comprising a corn](M't«‘d series of 
su{)eri)osed ehamhers, tlie wasliing liipiid is circu- 
lated within eaeli chamlier hv means of a imni]). 
'file liquid is delivi'red to eacli gas s]>;ice in spray or 
j<‘t form, or is cau.sed to foiun a shower of drops hy 
iiuuins f)f small points tir }»roj<‘( t ions on the und<T 
side of a tray or diaphragm, and is allowed to 
accumulate to a pn'deterMiiiied deplli at thehotlom 
of i'acli chamher. 'fhe gas is hrokiui up into sf reams 
hv nu'ans of spaced opmiings in the tops or hot toms 
of the w.'isliing cliami>ers, or )»y iiK'.nis of d<dlector 
plates covering the gas orifices.- W. 10. F. P. 

Smoke and fume [r.i/., zinc o.ride] or idher ilust- 

laden tins; Trratmmt of . \V. E. Gihhs and 

II. J. Gilderson, Southampton. :ind 11. 10, E. 
Goold-Adams, London. lOng. Pat. 129,721, 
7.12.17. (Appl. 18.179/17.) 

Sticvu or other suitahh* iliiid is iiii(M U'd into the 
stream of dust-laden gas to cause ilu' dust particles 
to coah'see into larger aggregates, which are 
carried forward and caught by sen'ens plac<'d trans- 
vcrsi'ly to the How. The screens aiv (‘onstruct-ed of 
f.ihric which consists partly or wholly of warp 
threads, supfiorted on suitable frames and kept taut 
hy mean.s that are spaced apart and stnuigthened 
hy cross hat tens.— W. H. C. 

Tanks^ eondtiifs and the like: i \>n.sf nirf ion of acid- 

resisling . Brookes Chemicals. Jjtd., and N.* 

Brooke; LighteliHe. Eng. Pat. 129,709, 3.12.17. 
(Appl. 17,836/17.) 

Thk vi'ssel is con.strueted f)f hrieks. The outer layer 
I is set in cement, then comes a layer of asphalt or 
I liituminous material, and finally an inner layer of 
; bricks set in, and grouted with, molten sulphur, 
i -W. H. C. 

Itcfrigeration; Process of . F. E. Norton, 

Assignor to Jefferlos-Norton Corporation, Wor- 
cester, Mass. U.S. Pat. 1,292,958, 28.1.19. 
Appl., 29.1. IG. 

The latent heat of liquefaction of a gas is extracted 
hy a circulating gas, the pressure of which is then 
raised and the rosnlting superheat removed. The 
circulating gas is then condensed by transferring 
the heat extracted by it to the liquefied gas, and the 
j pressure of the circulating g.as is reduced before 
it is again used for the extraction of latent heat as 
j above. — W. F. F. 
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Pulverulent material; Machines for disintegrating 

and screening . L. M. Fraser, Romford, 

Essex, and F. Peel, London. Eng. Pat. 129,458, 

17.7.18. (Appl. 11,730/18.) 

An inverU'd conical smx^n is arranged coaxially 
within an inverted conical casing, each Inong pro- 
vidiMl with an outlet at the bottom. Two seta of 
horizontal Waters are arranged to rotate in 
opposite directions above the S(Toen, and are 
carried hv coiirenlric solid and liollow shafts. Tlie 
ii])per fH't of bcaU'rs, on to which tlie material is 
fed, is provided witli a rim in th<‘ form of a trun- 
cated cone. — AV. F. F. 

r ti rnticrs ; l\eni ju nifor.'i for . Sme<‘ton-lVright 

Furnaics, Lt(l., .1. 10. Flet<‘her, and T. IVriglit, 
Eng. Pat. 130.171, 1,8. IS. (Appl. 12,582/18.) 

Chc(iucr hrirhs far rnirnrrator chamhrrs of fur- 
naces and ihf like. T. AVilliams, 8<^aton Carew, 
and South Durham St<'el and Iron Co., Ltd., 
Stockton. iMig. Pat. 130,170, t).S.]S. (Appl. 
12,978/18.^ 

4^cparaf ing diisf and oiltcr p(trti('lcs from grain and 

other granular suhsianers; Afarhiucs for . 

T. RiihinsoTi and Son, litd., C. .1. llohiuson, and 
T. .1. Sti'Vt nson . Hodidah'. I'lng. Pat. 130,511, 

10.10.18, (Appl. 16,882/18.) 

Fires; l*rnress of and apjinrafus for e.rfing}iish- 
ina . W, \\7 ^^’;dk<'r, (\irn<len, N.J., U.S.A. 
Fug. Pat. 13(1.550, 30.1.19. (Appl. 2301/19.) 

F ra fia ra t i n g lirinids; Afethixl, <>/ and. aj)parat \is 

for , (). (\'U'r. X('w Yoik, Assignor to F. \V. 

Dt'ining. Nhov Orhems. F.S. Ihit. 1,312,019, 

5.5.15. Appl.. 21.9,17. 

Skk Fng. Pal. 117. 109 of 1917; this J.. 1918, 490,\. 

Scjinrafing safiils from sus])ni.sion in Fguids; 
Meihdil of - - and apparains therefor. W. ,1. 

(lee, Fondon. (t.S. Pat. 1,312,310,5.8.19. Appl., 
15.0.10. 

Sia; Fng. Pal. 9305 of 1915; this , 1 .. 1910, 1200. 

Ilri(iurftrs; Fress apjdirahle f(n- the production of 
-- and for idher purjioses. F. R. Sutcliffe, 
licigh. Assignor lo Pure Coal Dri(|uette.s, Ltd., 
Cardiff. F.S. Pal, 1.312.307, 5.8.19. Appl., 

30.10.15. 

Si-:k Fng. Pat. 13,79(3 of 1915; this J., 1917, 205. 

(Generating conihusfion products. Fng. Pat, 
129,725. Sec 11a. 

(Generating steam and, combustion products Eng 
Pat. 129,800. See Ha. 

Uetorts etc. Fng. Pat. 130.175. See TTa. 

Emidsion. Fng. Pat. 129,757. XVcXII. 

Filter. Eng. Pat. 129,599. See XVIIT. 

Drying liquids. Fng. Pat. 129,388. ScoXIXa. 


IIa.-FUEL; GAS: MINERAL OILS AND 
WAXES. 

Doal: Qjddation of . F. V. Tideswell and H. V, 

Wheeler. Chem. Soc. Trans., 1919, 115, 895—902. 
Mixtuiieb of carbon monoxide and air, and air and 
hydrogen respectively have been circulated over 
powdered coal from the “ durain ” portion of the 
thick coal seam, Hamstead Colliery, at 100® and 
200® C. No trace of hydrogen could be detected in 
oxygen which had been circulated over coal at 1(X)® 
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for several days. Moist mixtures of carbon mon- 
oxide and air circulated over coal at 100® suffered 
no chango other than that due to the action of 
oxygen on the coal. No hydrogen was formed. Mix- 
tures of hydrogen ami air circulated over coal at 
100® sutfered no loss of hydrogen. In each sot of 
experiments the usual formation of (‘arhoii dioxide 
and carbon monoxitlc, in the ratio 2 1:2, took 
place,— ,1. F. iS. 

Steaming of horir.onfal retorts. P. 11. Ellacott. 

(has. .1., 1919, 147. 151- 452. 

In a scries of trials extending over fivo months, 
st<‘am was admitted to the retorts at a pressure of 
2 Ih.. the steam entering tho retorts at the bottom 
of tludr hack tmds. 'fhe h<':ivy charges were enr- 
honist'd for 12 liouis ami substsuuMiily steamed for 
.30 hours. Lillh' dcprcaiat ion of tlie n>lorts occurs 
if the pcritid of .st<‘aming does not i'Xcced 30 liours. 
In th<‘ lri;i!s with ste:uiiing, the g:is m:ide per ton of 
coal aviM’aiitsi I 1 ,200 cub. ft . , hav iiig a ( ;doi iiic value 
of ai)pio\imalely 150 IF Th. U., and the propor- 
tion of \\;itcr-gas lo< (»al gas was 10 15 IV it bout 

steaming, the yield of gas was 12,0tK) cub, ft. 
Flirt ii(‘r trials ov4'r a period of six WiM’ks gave 
H'sidls, with slc.auiing. indicating the protliiclion 
of 15,030 cull, ft, of gas ]>(‘r ton of C();d, compared 
with 1 1,218 (uh ft. without steaming. The yields 
4>f tar and ammonia .an' iiUTeasK'd hy .sF'aniing, 
and ll’.4‘ proc<‘ss pos.sesses la hour-saving advantages.' 

— J. S. G. T. 

F.cpioslons ; Factors limiting the mn.rimum 
prrs.-odcH derchgu’d in gaseous - . \\ . T. 

David. Fnginecring, 1919, lUH, 251 252. 

'PiiK maximum picssure (h'vclopisl during the<*xplo- 
.sioii of an inllammahle mixture is only about half 
that <'\[a'elc<l from t Ikmui'I iea I calculatioiiH based 
on tin* assnm[)l ion t hat- tia' whole of tla^ i nllamimihle 
:i;;>s is hnrni comphdely and that lla' volunmtric 
heat (i.c., tlu‘ amount of In-at r('<juir<‘d to raise the 
Icmpcmatun* of unit volume of };as F* (5 wliori the 
\'olume is constant) of the jirodiict of coinlmstion is 
imh'pendeiit of iIk' tsmipmaitun'. It is known that 
the volumetric Imat of carbon <lioxid(( and of steam 
inercas'e very rapidly with tln^ Uunpiuatiire, and 
this may .'U'cmnit for half th<‘ “ misHing pr<‘KSur<‘ 
tiny lamiaiiidcr of tdiis “ missing pressure ” is due 
to; (I) 'rranslal ioiial ciii-rgy of t,li(‘ moleciilos. 

: (2) Jnt<'rnal mieigy of tlu' iiioh'cules im:ludirig their 
rotation.d and vibratory ('imrgy reHt>ootivoly, which 
; w'ill vary with the tempi'rature. In ti ^aw^ouB ex- 
i filosion th(' ehemical energy of combination appears 
I first to lx* transforimxl into internal energy of the 
I (omhiiiing moh'cuh's, th<' excess of inF^rnal energy 
I tlu'n lieing traiisfoniK'd into translational energy 
' at an unknown hut apparently rapid raU\ 
1'ho author’s <*xperiincMLs indicaF^ that the 
vibratory energ^V' of the inoleeules at the 
niouieut of maximum pii'ssurc is somewhat in 
oxco.sH of the <'(juilihriuin amount (‘on esponding to 
: the temperature, and W. M. Thornton has con- 
cluded that the rotational energy of the mol<*cuIe at 
I tho amount of maximum pressure is above its 
i equilibrium value. Hence part of tho energy of 
I combustion is liiddmi away as an <*xcesH of molecular 
■ energy, some of this excess Wing gradually trans- 
foniH'd into pressure energy. (3) Heat lost hy con- 
duction and radiation to the walls of the containing 
ve.ssol, w'hich may, at the moment of maximum 
pressure, ex< eed 12% of the total heat of combus- 
tion. (4) Incomplete combiiNtion (the presence of 
uiiburnt gas having licen shown hy (dork). (5) Dis- 
sociation of the carbon dioxide and water vapour 
at the high temperature attained, (0) Ionisation 
and luminescence (probably of little importance). 
If, as a result of certain experiments suggested, 
the known internal energy of the mixe<l gases were 
found to differ considerably from that calculated 
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’rom the Tolume heat at the temperature of the 
nixed gases, it would show that the excess molecular | 
internal energy is considerable, and its conversion i 
into other forms of energy slow, and would probably j 
account for much of the “ missing pressure.” ; 

-A. B. 8. I 

Benzol in coal gas. St. Claire Deville. Metz Con- 1 
gress, Soc. Technique du Gaz. Gas. J., 1919, 

147 , m-304. 

In the present review of experimental work extend- 
ing over 30 years, data are given relating to the 
development of the author’s method of determining 
l>onzol in coal gas by freezing, and to the amounts i 
and composition of the benzol obtained by this ; 
means frotn normal and delx'nzolisod coal gas and 
from gas prodiiml from different coals at various 
temperatures and periods of carbonisation. The 
effects of henzol on the illuminating power and 
calorific value of coal gas, and the influence of 
seasonal atmospheric temperature on the benzol 
content of the gas are also considered, together 
with the solubility of l)enzol in water under the 
conditions of gas storage. — W. E. F. P. 

Peivolentn oils’ Absence of ier penes from 
crude . J. Tausz. Z. angew. Chem., 1919, 

32 , m m. 

The terpenes generally appear to bo capable of re- 
acting at the ordinary temperature with mercury 
Hjilts such as mercuric awtate in alcoholic solution, 
either giving rise to mercury derivatives or under- 
going oxidation. Examination of six crude petro- 
leum oils by this reagent gave no indication of any 
appreciable quantity of terpenes.— D. F. T. 

Critical temperatures of solution (T C /)) in aniline 
of mixtures of hydrocarbons. Application to the 
amdysis of petroleum spirits. C. Chavanne and 
L. J. Himon, Comptos rend., 1919, 169, 185— IJ^. 

A MIXTURE of two acyclic hydrocarbons, or of one 
acyclic and one satura^d cyclic hydrocarbon, obeys 
the law of additivity in so far as its critical kun- 
peraturo of solution in aniline is concerned, but a 
mixture of two saturated cyclic hydrocarbons does 
not obey this law. If to a mixture of hydrocarbons, 
free from aromatic hydrocarbons, benzene is added 
to an extent not exceeding 10 — 15%, then the de- 
pression of the T C 1) in aniline is i>roportional to 
the percentage of benzene added, the ratio being 
1 :1 14. For toluene the coeflicient is 1 19, and for 
xylene 1-24. The above results furnish the basis 
for t^e m<'thod of analysis of a petroleum spirit pre- 
viously described (see this J., 1919, 619a). It is i 
neex^ssary, however, first to fractionaU> the petro- ' 
leum so that there is only one saturated cyclic i 
hydrocarbon in any fr.action.- -W. G. 

Petroleum spirit; Produefion of from lignite ’ 

tar by cracking under atmospheric pressure. F. 
Fischer and W. Schneider. Ges. Abhandl. zur 
Kenntnis dor Kohic, 1917, II., 36—66. Chem. 
Zentr., 1919, 90, II., 866—867. (Cp. this J., 1917, 
587.) ' ’ 

Experiments were carried out in an iron retort 
fitted with a superheating tube: the apparatus was 
so designed that only products Iwiling Kdow a cer- 
tain temperature distilled, whilst those of higher 
boiling point returned to the retort. Catalysts of 
various kinds, introduced into the superheating 
tulx', exortexi little influence; they affected the 
yields appreciably, but did not enable the cracking 
temperature (530°— 560® C.) to be lowered. Much 
higher yields of gases and lower yields of liquid 
products were obtained than in the previous experi- 
ments at high pressures (loc. cit.). The yields of 
epirit boiling between 36° and 160° 0. from paraffin 


and lignite tar were 34% and 16% respectively, 
compared with 47% and 25% under pressure (ibid.). 
The quantity of petroleum spirit carried away by 
the gases amounted to 3 — 4% on the average. The 
fractions resembled those ootained under pressure 
in odour and colour, their specific gravity was some- 
what higher, and they were much richer in un- 
saturat^ compounds. Treatment with sodium 
hydroxide alone effected considerable improvement 
in (^our and colour, but better results were 
obtained with warm alkali and zinc chloride. 

-J. H. L. 

Patents. 

Pulverised fuel; Employment of in the furnaces 

of steam generators \locomotives]. J. G. Robin- 
son, Manchester. Eng. Pat. 130,486, 16.8.18. 

I (Appl. 13,;i59/18.) 

I The invention refers to improvements in the 
general arrangement of the apparatus described in 
i Eng. Pat. 109,063 (this J., 1917, 1123), whereby 
, greater convenience and efficiency in use are 
fxHMired. A small steam engine is provided for 
: driving the fuel screw conveyors through n two- 
i speed gear, and also for driving the fan or blower 
! supplying the forcnxl draught if necessary, 
i — J. 8. G. T. 

I 

Coke; Method of regulating the quality of . 

I W. L. Graul, Detroit, Mich., Assignor to Semet- 
; Solvay Co., Solvay, N.Y. U.S. Pat. 1,308,754, 

I <S.7.19. (Appl. 7.1.19.) 

I Pitch or breeze is add<xl to the coal before coking 
I in such proportion as to correct the excess or 
j deficiency of coking substance and to produce the 
desired degree of toughness and hardness in the 
coke. — L. L. L. 

Coal tar pitch and the like; Treatment of for 

the production of fuel. S. Pearson and Son, 
Ltd., J. S. Smith, and J. E. Hackford, London. 
Eng. Pat. 129,393. (Appls. 6280, 13.4.18, and 
8470, 21.5.18.) 

CoAL-TAu pitch, (‘oal, coal products, or the like are 
heated in a retort or still to about 760°— 850° C., 
preferably the lower U‘m|H-rature for about eight 
hours, and then for a further two hours after 
rapidly inert'asing the kunperature to alK)ut 
850° C. The distillation is effected in a horizontal 
rek)rt arranged in a coriibustion chamber, so 
that its ends, which arc* provided with doors, 
project through the walls of the chamber: 
the retort is supported from above by a 8te<'l 
frame or the like, whilst below the centre line of 
the retort is a chequered brick wall pa(‘ke<l on the 
top with asbestos, which is compressed when the 
retort expands, forming a supporting cushion. The 
Bpacxjs between the projecting ends of the retort 
and the surrounding brickwork are packed with 
asbestos, so that the rcitort is free j;o expand and 
the chamber does not support any of its weight 
I — T. H. B. ‘ 

Liquid fuel. S. Pearson and Son, J. S. Smith, and 
i J. E. Hackford, Westminster. Eng. Pat 
I 120,495, 1,5.8.18. (Appl. 13,285/18.) 

I Di8TILL.4te from coal tar pitch (see preceding 
abstract) is dissolved in creosote or other suitable 
solvent and mixed with petroleum fuel oil. A auit- 
; able mixture consists of 1 vol. of coal-tar pitch 
, distillate, 1 vol. of creosote, and 2 vols. of fuel oil 

— T. H. B. ’ 

Slag or the like; Apparatus for the separation of 
coke or carbon from . Soc. “ Le Coke Indus- 

trie!,” St. Etienne, France. Eng. Pat. 120,932, 
23.11.18. (Appl. 19,322/18.) Int. Conv., 23.11.17! 
Slag or the like material containing coke or carbom 
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is fed by a horisontal stream of water over openings 
through which ascending currents of water flow; 
the material is convoy^ over horizontal plates 
arranged at gradually descending levels, between 
which the spaces for the rising currents of water 
are arranged. In front of the horizontal plates 
and below the spaces, inclined plates, solid or per- 
forated, are arranged to form tne tops of compart- 
ments into which the water for the rising curronta 
is fed. The heavier material falls through the 
spaces and is collected in a trough iit the bottom, 
whilst the lighter particles are carried to the outlet. 

-T. H. B. 


lUuminating gas; Process of recovering by-products 

of . W. H. Fulweiler, Wallingford, Pa., 

Assignor to United Gas Improvement Co., 
Philadelphia, Pa. U.8. Pat. 1,310,748, 22.7.10. 
Appl.. IS.O.K). 

To recover toluol from illuminating gas, the gas 
is scruhlnd with oil saturated with benzol, xylol, 
and unsat lira UmI hydrocarbons in the same propor- 
tions as they are contained in the gas. The tempera- 
ture of the gas is raised during the scrubbing opera- 
> tioii so as to balance the vapour tension or tho 
i scrubbing oil bt'fore and after tho operation. 

I -W. F. P. 


Coke Olsens or the like. T. Marr, W. Oolquhoun, | 
and The Coke Oven Construction Co., Ltd., Shef- 
field. Eng. Pats, (a) 129 , 4:12 and (n) 129,^1:1:1, 
9.7.18. (Appls. 11,256 and 11,257/18.') 

(a) a cokk oven of the horizontal flue type has two 
sets of vertical air-supply flues at both ends of the 
horizontal heating flues, fed from one or more main 
air-fines at the bottom and at the top of the oven ; 
respectively, the first sot of flues extending approxi- ; 
niately half way up the oven, and tho second set | 
halfway down. The ends of tho heating flues are ' 
tafKjred on the sides which arc towards eacli other, j 
and the vortical air flues between tho tapered ends ; 
are correspondingly tapered on both sides, (n) Tho i 
oven is of the regenerative type, in which only two : 
parallel scries of horizontal heating flues are pro- ; 
vided in each dividing wall, and a combined air- ! 
supplying and heating flue extends up the same ! 
wall at one end of the series and communicates only ■ 
with the top flues. The vertical flue is divided into i 
two wparate smaller flues in the same vertical j 
pianos as tho horizontal heating flues and comimiiii- 
eating with the top horizontal heating flues, thus ! 
reducing the thickness of the wall. An additional 1 
branch vertical air-supply flue may bo provided at ! 
the opposite end of the horizontal fhics to that at | 
which the double vertical flue is situated. — T. H. B. | 


Mechanical retorts or heating chambers. T. 

Phillips, Bideford, Devon, Eng. Pat. i:i0,175, 
8.8.18. (Appl. 12,846/18.) 

Thk maU^rial to bc^ carbonised or otherwise 
treated is passed through tho retort by means of an ; 
endless travelling scraper, which moves along the ; 
top of a flue arranged centrally in and extending ! 
tho greater part of the length of the retort. The i 
flue is divided into two longitudinal compartments, 
and communicates at one end with tho furnace flue 
for the supply of hot gases, and at the opposite end 
with the chimney flue which is situatc^d over the 
top of tho retort. A feed inlet for supply of 
material to bo treated has a pivoted plato at its 
lower end, and this plate is alternately raised and | 
lowered by means of plates projecting from the j 
Bcrai>er, the material being thereby agitated and | 
distributed. The material is discharged through an j 
outlet in the bottom of the retort, wherein a | 
rotating roller provided with peripheral pockets is j 
arranged so that tho discharge occurs at regular ; 
intervals.— J. 8. G. T. | 


Gas-producer. H. L. Millner, Morganton, N.C. 

IJ.S. Pat. 1,:312,411, 5.8.19. Appl., 9.9.18. 

A OAS-i’UODiTCER comprises a furnace, a stationary 
grate, and a rotary grate having the form of a 
basket. The rotary grate is provided with an open- 
ing directly above tho stationary grate, and its 
sides are of unequal length and slope so that the 
rotation of the grate causes an upward heaving ; 
motion of the fuel above, the ash 1 

across the bars of the stationary grate.— J . S. G. T. j 


Gas: Process and apparatus for the production of 

illuminating power gas, and coke. F. Muh- 

lort, Gottingen, (/ormany. Ger. Pats, (a) 311,078, 
8.8.16, and (n) :!! 1,495, B.6.17. 

(a) In a vertical rotor t tho lower part of which is 
ucsigiKHl to servo as a (water-) gas generator, giisifl- 
cation of tho coal is oIIocUhI by tla‘ heat of Iho gases 
from tho generator portion of the retort, the heat- 
ing of tho coal h(‘ing carrunl only so far as to effect 
complete coking, wliilst afU^r the coking period is 
ended gasification is completed by a strong blast of 
air or steam through the generator. Tho retort 
has spi'cial outlet pipes for tho gas produced, and 
discharge openings for tho coke above tho level of 
tho generator portion. It is claimed that as thoro 
are no intensely heated retort walls the gas pro- 
duml is ri(4» in hydrocarbons, and high yields of 
tar and ammonia ar<i obtained. The yield of 
ammonia ran lx* further increase<i l)y injection of 
a strong blast of steam in the later stages of gasifi- 
(ration. (b) In a retort of tho kind claimed above, 
the generator space is partially sepiiraU^d from the 
retort space i)roper by perforate or imperforate 
vertical walls exU'nding about two-thirds the height 
of the retort, so that tho generator space may bo 
chargeni with a different fuel from that in tho rest 
of the retort. — .1. H. L. 


Carbon monoxide; Material for removing from 

gases. Boulli Metropolitan Gas. Co., and J, M. 
Somerville, London. Eng. Pat. 130,383, 7.2.18. 
(Appl. 22:19/18.) 

Fusku alkali (2 2 parts) is incorporated with 
aslK'stos (0 8 part) and heakxi at 700^ E. (.‘170° C.) 
to prodtice an ajqjarently hoinogemnnis pasty mass, 
which only delitiueRces slightly and at 680° — 700° F. 
roadilv romov<‘8 carbon monoxide from gases. 

—A. E. D. 

Combustion products under pressure; Apparatus 

for generating . C. M. Pattison, Pengam, 

Mon. Eng. Pat. 129,725, 10.12. (Appl. 

18,262/17.) 

Thk apparatus consists of two or moro explosion 
chambers, each h.aving means for igniting the fxiel 
charges, a valve-controlled cliamber into which tho 
products of combustion are received, and a con^ 
pressed-air chamber, tho arrangement being such 
that the timing of the ignition is controlled auto- 
matically by tlio pressures in the explosion and 
compressed-air cliambers. Moans are provided for 
mixing air from tho comprcsstxl-air chamber with 
tho fuel to form tho vaporised charge; for utilising 
the gases remaining in anv one combustion chamber 
(after the main products have passed to the receiv- 
ing chamber) in operating the air compressor; and 
for utilising tho pressures in tho air and receiving 
chambers for starting the air compressor. The air 
in the compression chamber is heated by contact 
with the valves or adjacent parts through which the 
gases are admitted to the receiving chamber, and 
any exces® of predetermined maximum pressure in 
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tho latter is adapted to stop tho supply of fuel and 
mo ignition.— W. E. F, P. 

Steam and pro(lj(( f.<( of ramhu.stion; Gc.ne.raior for 

producintj and ntilisinf; mixed . M. F. 

Tornzzi, S;in(l;<atOj Queensland, and 0. W. C 
Webb, Dartfonl. J•:n^^ Fat. 129,806, 17.7.18.* 
(Appl. 11,729/lH.) 

Tjik nroducls of combustion from a Iiigh-prcssure 
and liiLdi-tcmpcratuia? burner are caused to pass 
tbrougfi a senes of expanding nozzles of progres- 
sively increasing diameter, tin; arrangemorit form- 
ing an ejc'ctor to which w'ater is fed. The water is 
vaporised, by the high t(unperature of the gases 
and flame, as it enters tho nozzles, and the product, i 
consisting of mixt'd sU'am and gases, is conveyed at 1 
high v('hjcity to a motor, turbine, or other powcT I 
generator in which the kinetic energy of tho mix- ! 
ture is utilis('d.™W. K. F. P. I 

lUtort wanfe; rrocesa and machine for re- '\ 

elaimino , (). Oerl.ach and C. B. Lihme, ! 

Assignors to the Industrial H(‘S(‘arch La bora- ' 
lories, Chiemgo, 111. U.S. Pat. 1,312,173, 5.8.19 I 
Appl., 17.12,17. I 

Watkr is sprayed into the retort, slag is screened I 
from th(! cok(^, and the latter is coated with hot i 
tar.- A. E, 1). j 

Inhnentinn oils. If. M. Wells, St. Annes-on-Sea, | 
and il, E. Southcombe, Birk<*nhead. Eng. Pat i 
i;k),377, 5.2.18. (Appl. 2055/18.) * j 

Trk superiority of a “ compounded lubricating oil ’’ 1 
over a pure mineral oil is due to th(‘ presence of a ’ 
small amoiini :.f free fatty acid, pre-existing in Ukj 
added «ni)onifiahle oil or formed therefrom by hydro- i 
lysis. It is therefore proposed to prepare lubri- ' 
eating oils hy adding to mineral oil such a | 
(luantity as 1 <»r 2'( of a fres* fatty a< id. nhich may I 
or may not he incorporated with another oil as 1 
vehicle. The us(^ of acids of low molecular w'eight, i 
c.f/., butyric, cinnamic, and naphthenic acids, | 
results in tlu* form.afion of a non-emul' ifiahh* oil, 
whereas acids of high molecular w-eight such ns ! 
those obtained from rape oil, wool grease, or whale 
oil, form emulsifying oils suitable for marino lubri- 
cation.— A. E. 1). 

Oils; Process and apparaius for redinimj \mineral] 

■ . J. H. Miller, Okmulgee, Okla. 11. S. Pat 

1,312,205, 5.8.19. Appl., 13.3.18. | 

Thk oil is cracked and a portion of tho volatile I 
producUs is scjiarated into fixinl gases, in'.ivy oils, I 
and vapour ol sp('ci(ic gravity intermediate between ' 
tho8(‘ of the light and heavy com[)onent8. Tho ; 
vapour is fractionated and the ligliivr jiortions are j 
(X>ndonsod.- - A . 1*.. f). 

FetroJfim~h ear inti sands or shah; Strparalintj fhe ! 

peiroleum content from . F. Navin, Salt ' 

Lake City, Ptah. P.s. Pat. 1,312,266, 5.8.19. i 
Appl., 15.1.18, I 

AVater and a solvent for pefroleiim an* added to tho 
sand or shale; after thorough mixing the constitu- 
ents separate out according to their densities. 

—A. E. D. 

Petroleum-oil; Filtration of . J. C. Whitman, 

Sugar Creek, Assignor to H. G. AVhitinan, 
Franklin, Pa. U.S. Pat. 1,312,375, 5.8.19. 
Appl,, 12.2.19. 

The oil is filtered through hog iron-ore. — A. E. D. 

Oil; Process of purifyinn . A. E. Miller, Port 

Arthur, Tex., Assignor to Gulf Refining Co., 
Pittsburgh, Pa. U.S. Pat. 1,311,987, 5.8.19. j 
Appl., 26.6.17. j 

Oils which have been subjected to the action of i 


aluminium chloride arc treated with a current of 
air, whereby the Jluspended or dissolved reagent is 
converted into a condition in which it readily settles 
out.— A. E. D. 


Oils; llcmoval of sulphur from 

wood and J. G. Taplay, London. 
129,349, 27.10.17. (Appl. 15,672/17.) 


G. F. For- 
Eng. Pat. 


IfiK oil IS agitated with a solution of alkali or 
alkaline-earth sulphides, either at atmospheric 
temperature or at about dO"" C.— AV. E F P 


Ahohol; Denaiu rant for the purpose, of rendering 
— unfit for human consiim pt ion, A. F. Joseph, 
London. From W. N. Rac and C. T. Symons, 
Colombo, (kylon. Eng. Pat. 120,904, 21.11.18. 
(Appl. 10,095/18.) 

1 lift denaturaut consists of one or more essential 
oils, w'ith or without a mineral oil or product 
thcreol ; e.|/., 197 jiarts of alcohol is treated with 

2 parts <)( citi o!i*-lIa oil aiiJ 1 pait of kerosene, 
paraffin oil, or mineral naphtha.— J. 11. L. 

Oas mains of coke-ovens and the like; Means for 

regulating the pressure in the . Simon- 

Carves, Lid., and J. T. E. Preston, Manchester. 
Eng. Pat. 130,106, 23.4.18, (Appl. 6812/18.) 

Burners for liguul fuel. J. A. Curio and W. Sellar, 
Eondonis )Kng. Pat. 130,132, 19.7.18. (Appl. 

Distillation of cotd; pparatus for the . A. 

I’ini't and A. Di liout, Paris. U.S. Pat. 1,312,352* 
5.8.19. Appl., 17.7.15. ’ > ^ 

See Fr. Pat. 475,716 of 1914; this J., 1916, 33. 

Gas-heated furnaces. Eng. Pat. i;]0,274. I. 

Gas-fired furnaces. Eng. Pat. 130,475. See I. 

Gas masher. Eng. Pat. 129,829. Sec I. 

Hydrogen. Eng. Pat. 129,743. See. VII. 


IIb- destructive DISTILLATIOK : 
HEATING; LIGHTING. 

Lumineseenee due io radioaef 1 cify. K. Karnu' and 
]). U. Kabakjian. J. Fraukliu lust., 1918, 186, 
317—340. ’ 

The self-luminous paints on tlu' market, consisting 
generally of mixtun'S of zinc sulphide with a radio- 
active substance, gradually diminish in hriglitness. 
It has now" bivm loiind that the brightness of these 
mixtures can be restored almost to its initial value 
by heating. Tho radium salts tliomsoivcs show this 
property, and si careful study Ims boon made of the 
behaviour of radium bromide, 'fluy hrightnoss of 
a fre.shly prepared spwiim'ii of the salt greatly 
diminishes in the course (d' a few days ; hut wlien 
the spadmen is gradually hcati'd it* suddenly re- 
turns to its original brightness, which, liowever 
diminishes as tho temperature increases until at a 
dull red heat tho luminosity sinks to zero. On 
cooling, the hrightm'ss increases until room tempera- 
turo is reached, and then in the course of a few 
days falls to a low value ; tho cycle of changes can 
apparently bo repeated indefinitely. These phe- 
nomena have been studied quantitatively ivith tho 
object of determining whether self-luminous 
materials could be utilised as standard light sources 
in pyrometry and photometry. With radium bromide 
the bri^tness obtained depends on the temperature 
to which the specimen is heated, increasing to a 
maximum at about 450® C., and then decreasing 
with higher temReratures. The degree of bright- 
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ness obtained hy heating to a particular tempera- < 
ture is approximately proportional to the per- 
centage of radium elciiu*nt in the 

Curves are given sliowing tlie falling oil in 

brightness with time, very rapid at liist, then 
gradually approaching a constant vaiut'. The 
authors descrihe two instruments for determining 
brightness, in which a tube containing self-luminous 
ra(lit>active material is used as a standard light 
source, 'riio light to h<* examined is brought into 
photornetric balance with the standard l>y rotating 
a Ni('ol prisni tiirough wha-h it is ohsto ved, the r**- 
duction ill intensity being read off on a scale 

attached to the rotating prism. The standard can 
at any time hi' ri'Stored to its initial brightness hy 
removing it from the instrunii'ut and reheating. 

— K. H. 11. 

FApciric <ilow (din pa; liemovnl of rcaiduol naara 
ji'nin - . Ij. HainUur<M‘r. Proe. K. Akad. 

Wctenscli.. Amsterdam, U)19, 21, 10()‘2— 1077. 
pHOsiniORiJS vapour, in the presence of electric di.s- 
charges, rcact.s rapidly with the residual gases in 
electiie incaiidesccnct' lamps. The sami* action is 
observed when Uio filament is coated with a silicate. 
At high temiK'raturi's silieates eonlnining com- 
billed alkali react with ttingsU-n, an alkali 
metal Wing liln^rated, and this nu'tal reinovi-s 
the n'sidual gasi's in tin' saim* way as phos- 
phorus. On account of the reaction between 
tungsten and glass, the use of this mi'tal for “ lead- 
ing in ” wires becomes a iiossibility. When rapidly 
cooled, the vajiorised silicate has dilferent pr<>pcr- 
ties from those of the nomial glass, since it is in 
a supercooled condition, and tni.s condensate de- 
na'ases the blackening of tin* wall of the lamp jiro- 
diicf'd hv th(' vaporised tungsti'n. (vSee also J. 
(hiem. Soe., Oet,, • J. K. S. 

Tumjafen (dijrra; Abanrpfion of liijhi hy ^hin . 

Ti. Hamburger, (1. Holst, I). Lely, and IL Ooster- 
hnii-i. Proc K, Akad. AW-lenseli., .\ ir.slerdain, 

101<), 21, 1(178—108'^. 

I’m: loss of light occasioned in tungsten laiiijis may 
he ri'duced by spraying tile filament with sodium 
ihloiidc', sodium phoaj)liate, potassium cyanide, 
sodium oxidi', sodium ('lilorich', or calcium fluoridi'. 
AVlnui the current is passer! these suhstances suhlimr’ 
and cofulr'ii'C nit ilie vails of llu' lamp in a non- 
erysfallino condition and liave tin' effect of reducing 
tile blackening and thus increasing the life of the 
lamp. Jf the dc'])osit is reridera'd cryBlalliiiC! by the 
introduction of iiioi.st air it loses its efheaey. Jly 
using Hodiiun chloridr' the life of the lanij) is in- 
creased liiiK's and hv using ealeinin ehhnide 
3G limes. (See also .) . t’heni. Sor-.. Or t .. 1919.) 

-J. F. 8. 

Patk.xts. 

FJi'ci rodes for r/rr lamp projrriora. I'lie Sperry 
Gyroscope Co., Assigners of J*. K. liassett, New 
York. Frig. Pat. 129, 7dr., 13.12.17. (Appl. 

18,530/17.) Int. Conv., 18.12.10. 

Tm: horizontal positive electrode, for projectors 
working at low amperages, is provided with a 
carhoiiaeeons core of ligot eiuiiriiig jniMure, nnrl 
an ca.sily-oxidised pure carbon Khell adapted to form 
a shallow crater, and to promote rapid spindling 
of the electrode hy oxidation, so that subalantially 
only the core is exposed at the arcing end. The 
negative electrode is provided w'ith a core of arc- 
sustaining materials (alkali salts) and is arranged 
at a steep angle, so that the tij) of the nega- 
tive is slightlv below or in line witli the core of 
the positive electrode. The negative flame thus 
sweeps past the positive electrode tip, almost verti- 
cally adjacent to it, without enveloping it.— B. N. 


LcadinQ-in wires of elecirie [iMfnmie.srcuife] lamps 

and like apiHiniiUs; Hermetic seals for (ht . 

The British Thornson-Houstoii Co., Ltd., Jiondoii. 
From General Flectric Co., Scheni'ctady, U.S.A. 
Fng. Pat. 130,212, 2G.9.18. (Appl. 15,084/18.) 

\ roNmu'TOR having an oxidisiible surfaci* is sealed 
into glass hy applying lo th(» portion of the (‘ondiictor 
to he sealed a vitreous enamel eonsisting I'ssentiully 
of iinreduied lead borate, and projiortioiied to 
he slightly le.ss viscous tliaii the glass at the sealing 
temperaliire, Suhstanlially no cliange is produceo 
in die eoeflieient of expansion of the glass, which is 
lieatod with the enamel to form a normotic seal 
with the ('onduetor. The vitreous composition is 
eoinpo-.ed ot 70 , li\’ weigjit ol litharge nml 

25 30 , 7 , of boric acid, fused inte a clear yellow 

Merninf vnpour 1 inru fo/csrr/irr ] lampa. M. J. 
Cornu, Paris. Fug. Pat. 129,702, 20.11.17. 
(Appl. 17,0S9/ 17.) Inl. Cenv., .^.0.17. Addition 
to Fug. Pal. 129,022 (this . 1 ,, I9l9, 022 a). 

Thk lain)) is providi'd with an arc-striking device 
eomiirising a hnlh (■omnmniealiiig w'ith the highest 
])()int of tlu' illuniinaling tube throiigli the medium 
of a tube providi'd with small condensing ehamhers, 
a heating sjiiral traversing the arc-striking bulb 
hi'iiig connected in series with the lamp. The 
damper eom|)ris<'s a tuhi’ inserU'd in tlie path of the 
iiK'reiiry between the illuminating tube and tho 
comjiression luilh coiiiiecti'd to the anode, and 
traiersi'd by a iix'tallie eDiiduelor wliieli ('(leetu^the 
elertrieal eonmetion hetwi'cn tlu' two parts. The 
nu'reury cathode may hi' re|)laeed hy a cathode of 
another iiu'tal (iron, |)lalinum, tungsU'ii) and the 
illuminating tube may h<' plaei'd vertically .-*■ II. N. 

(las from halti riea. P.S. Pat. 1,312,311. Sec XT. 


m. -TAR AND TAR PRODUCTS. 

Phenol; Helllmj point of pure. -. H. Leroux. 

.1. Phann. ('-him., 1919, 20, 88-91. 

Thk nrordeii in. |)t. of phenol varies from 39® to 
42^ (b, hut (h'U'rminalions made hy tho author on 
(he cari'fullv )>ref)ar<*d and dried suhstanro show the 
111 . ))l. to he 10 M,')'’ Tlu' preseiie^^ of 0-2'/.' of 
water lowers tlie m. pt. to 40® 0. Pure phenol boils 
at 1!^2" C. at 7ri() mm. \\ . P. S. 

'2.\-l)inil rophenol; V re.panilion. of — by direei 
miration of jdienol. At. Mivniueyrol and P. 
Loiietle. Bull. Soc. Chim., 1919, 25, 375. 
Piir.Noi, (9-1 gnus.) is added lo waU'r (30 gnus.), and 
Ibis mixltne is slowly addl'd lo a mixture of dOO e.e. 
of suli»liuric acid (53® B., s)). gr. 1 58) and 270 c.c. 
of nilrii’ and 0(0® B., sp. gr. I 33), Kmjit well .slirred, 
tla.' lem jiera ! Mil' imt Ix’ing allowi'd to rise alaiye 
30 ’ ('. W’liell lli(‘ whole of tlu' jdimiol is added I lie 
I teuiiM-raf Mil' is allowi'd (n rii e l-o lOO” (' , tiu’ 
i .stirring being continued. 2.'l-])iuilro)>heiiol sepa- 
niles out and a 71 yield is obtained. \V . (x. 

f*(‘troleu 7 ii spirit from liyuiic lav. t ischer and 
Sehneitler. See. Ua. 

Picric acid. MarcjUeyrol and Loriettc. Sec XXTL 

Puhinilro eoinpoitnds. Manpieyrol and Loriettc. 
See. XXII. 

Patents. 

Tar slill. W. .7. Reid, Coatbridge. Eng. Pat. 

127,133, 21.6.18. Uppb 10,260/18.) 

The legs of flue plates of a tar still are set in in- 
verted V fashion and are riveted along their lower 



676 a 


Cl. IV.— colouring MATTERS AND DYES. [Sept. 80 , l$l». 


edges to splayed channels extending the entire I 
lenj^h of the still structure, and at their front and 
bacK edges to angle frames, so that when it is neces- 
sary to re-rivet the plates the operation can he con- 
veniently (‘IL^cted from within the interior of the 
still.-O. F. M. 

Oils and pitch; Sepaniiion of from tar. R. 

Lt^fising, London. Eng. Pat. 130,362, 28.1.18. 
(Appl. 1635/18.) 

Hot tar which has previously been freed from 
arnnioniacal liquor, benzol, and naphtha, enters a 
closed vessel through an inlet near the top of one 
side, and a sohn'iil soil able lor extraetiiig tin* oil 
from the tar, e.tj., non-aromatic petroleum distil- 
lates, is led in through a perforated pipe at the 
bottom of tb(^ vessel. The mixture of tar and 
solvent is well stirred, and maintained by means of 
a steam coil at such a temperature — i.c., about 
100° C. — that the pitch remaining after extraction 
of the oil is in a fluid state. The solvent containing 
oil in solution overflows into a column still heated 
hy steam pipes, whence the solvent vapour is con- 
densed and returned to the extraction vessel, while 
the residual oil flows out at the bottom. A vessel 
may be interposed between the extraction vessel 
ana the still in which the solution is washed either 
with an alkaline liquid to remove phenols et(\, or 
with an acid liquor to remove pyridine and the like. 

-L. A. C. 

Phenol; Manufacture of . A. C. Houghton, 

Fayetteville, Assignor to Seniet-Solv.ay Co., Sol- 
vay, N.Y. U.S. Pat., l,,ms,7r)7, 8.7.19. Appl., 
9.118. 

Thh benzene sulphonation mixture is added directly 
to molt<'n caustic soda without previous neutralisa- 
tion. — L. L. L. 

IHienol; Recovering) henzcncmonosulphonic acid and 

producing . M. L. Hamlin, Bloomfield, 

N.d,, Assignor to American Synthetic Dves Iiut. 
U.S. Pat. 1,3()9,(>83, 15.7.19. Appl., 25.8.10. 

The mother liquor from the crystallisation of sodium 
benzenesulphonato is treated with magnesium car- 
bonate, and the magnesium salt, which separates, is 
fused with the sodium salt and caustic soda. 

— L. L. L. 

Anthraquinone series; Preparation of condensation 

jtroducts of the containing nitrogen. Farb- 

werko vorm. Meister, Lucius, und Bruning, 
Hbchst. Oer. Pat. 311,900, 2,3.11.13. Addition 
to Ger Pat. 298,706. 

o-Halooen-suh8Titutfd acidylaminoanthraquinones 
on treatment with alkali sulphides are converted 
into thiazoles. 

1 lljS /F.H. 

nlal. ' S 

Thus l-benzoylamino-2-bromoanthraquinone gives, 
on boiling in alcoholic solution with sodium sul- 
phide, C-phenyl-1.2-antliraquinonetliiazole, form- 
ing brown ncedlos which give yellow to red-brown 
solutions in organic solvents. C-inethylantlira- 
q^uinonc-2.1-thiazolc from l-chloro-2-aeetnminoan- 
tnraquinone gives yellowish green needles and 
yellowish brown solutions in organic solvents. 

— G. F. M. 

Sulphonic acids; Alkali fusion of aromatic . 

South Metropolitan Gas Co,, aiul K. V. Evans, 
London. Eng. Pat. 129,002, 17.9.17. (Appl. 
13,314/17.) 

In the manufactureof hydroxy-compounds by fusing 
aromatic sulphonic acids with caustic alkali, tJie 
alkali sulphite produced as a by-product is obtained 
as a sludge by extracting the melt with a minimum 


quantity of water, and is electrolysed in a divided 
cell with a current of 1—2 amps, per sq. dcra., the 
caustic alkali produced being returned to the fusion 
operation, whilst the sulphur dioxide is either con- 
verted into sulphuric acid or used for liberating the 
phenol from the alkali hydroxy-compound, whereby 
a further quantity of alkali sulphite is produced, 
and subsequently electrolysed. If preferred, the 
whole molt may be dissolved in water, and the solu- 
tion electrolysed as above, whereby the phenol is 
liberated in the anode compartment and caustic 
alkali in the cathode. — G. F. M. 

Chlorination; Process of photochemical . B. 8. 

Lacy, Sevvuren, N.J., Assignor to The Roessler 
and Hasslachor Chem. Co., New York. U.S. Pat. 
1,308,760, 8.7.19. Appl., 19.4.17. 

CiiLouiNATED hydrocarbons are obtained by dissolv- 
ing chlorine in an organic liquid containing re- 
placeable hydrogen, which is in contact with water, 
and at the same time submitting the solution to 
chemically active light; the hydrogen chloride gene- 
rated is absorbed in the water layer. — L. L. L. 

Nitro compounds : Process of obtaining . F. B. 

Hohties, VVoodoury, N.J., Assignor to K. I. du 
Pont do Nemours and Co., Wilmington, Del. 
U.S. Pat. 1,309,577, 8.7.19. Appl., 11.5.15. 

TnK hydrocarbon to bo nitrated is largely diluted 
with a non-nitrifiable constituent, and tliis mixture 
passed upward through nitrating acid. — L. L. L. 

Pinitrodiphenylamine ; Process of preparing . 

.1. Marshall, Swathrnore, Pa., Assignor to E. I. 
du Pont do Ntmioiirs and Co., Wilmington, Del. 
U.S. Pat. 1,;^9,580, 8.7.19. Appl., 18.10.18. 
Aniline and dinitrochlorobenzene are emulsified in 
a liquid and the emulsion then raised to the tem- 
perature at which condensation begins. — L. L. L. 

Nitration of organic liquids; Apparatus for . 

A. Hough, New York. U.S. Pat. 1,312,119, 

5.8.19. Appl., 18.5.18. 

An apparatus for the nitration of organic liquids 
consists of a tank fitted with cooling coils and a 
circulator connected with the low'cr and upper por- 
tions of the tank. The liquid from the tank is 
drawn upwards through the circulator by means of 
a propeller and is returned to the tank through a 
tangential inlet. A stirrer, below which is the inlet 
for the liquid to bo nitrated, is also provided in the 
circulator. — L. A. C. 

Naphthalenetrisulphonic acid; Manufacture of 

. L. A. Pratt, Winchester, and F. N. Brink, 

Wohiirn, Mass., Assignors to Morrimac Chemical 
Co., North Woburn, Mass. U.S. Pat. 1,311,090, 

22.7.19. Appl., 31.8.18. 

NAriiTUALENB is Bulphonated with sulphuric acid 
monohydrate to give tho monosulphonic acid ; oleum 
is then added and tho sulphonation continued to 
produce the trisulphonic acid. — L. L. L. 

Fuel Jrmn pitch. lOng. Pat. 129,393. See Ha. 

By-products of gas. U.S. Pat. 1,310,748. See 11a. 

Decolorising and purifying organic compounds. 
Eng. Pat. 129,074. See XXII. 

Picric acid etc. Eng. Pat. 129,375. See XXIT. 

IV.-^OLOURIHG MAHEBS AND DYES. 

Indirubins. J. Martinet. Comptes rend., 1919, 
169, 18a-185. 

SuBSTiTUTBD indirubins may be prepared by each of 
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the thre4 following processes : -^-{11 Condensotion 
of lisatins with indoxylic acid in slightly alkaline 
medimn in an atmosphere of hydrogen. (2) Con- 
densation of isatins with ifiatin-a-anilide in ntnmoni- 
acal solution in a current of hydrogen sulphide. 
By this method a largo part of the product often 
remains in the mother liquor as a loucu-baso, in 
which case, after filtration, these liquors should be 
warmed in a current of air, when more of the colour- 
ing matter separates out. (3) Verv easily by adding 
to an acetic acid solution of the isatin warmed on 
the w'ater-bath, the technical melt of phenylglycine. 
A number of indirubins luive been prepared, and 
are described. They are all obtaimnl as very 
slender, brownish- violet needles, w’ith a reddish- 
brown, metallic reflex. The reddish-violet alcoholic 
solutions are very rapi<lly decolorised on warming 
with a few dro})s of aqueouK potassium lualroxide 
in the case of those indirubins which have a sub- 
stituent attachtxi to nitrogen. With hydro- 
sulphites, in alkaline medium, they give pale 
ellow vate, which easily dye wool and silk, hut 
ave very little affinity for cotton. The inono- 
hromo-indirubin dyes have only a feeble aflinity 
for vegetable fibres. These indirubins dissolve in 
the cold in sulphuric acid (()6° B.) with a green 
colour, if brominated, and violet if not. \yhen 
warmed on the water-bath these solutions (|uickly 
turn reddi.sh violet, sulphines being formed, which 
directly dye animal fibres a colour very near to 
that of the original iiuliruhin. (See also J. Chem. 
Soo., 1919, 457.)- W. G. 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPEB. 

Textile. nMteruils; Atmospheric humidity m rela- 
tion to electrical phenomena in . 8. A. 

Shorter. .1 . Text. Just., 1919, 10, 21H -211). (See 

also this J., 1918, 2(53a.) 

Wool expoKotl to :»n atmo.'^phore of 73% humidity at 
35"' F. (IS"' (\), will contain about 10% of moisture 
(“ regain ’’) and will normally exhibit very 
little ehx'tt ilication ; at the same temperature, 
wuth an atmosphere of 25% humidity, the 
wool would coulaiu So , of moisture and will 
be readily ehn'tiiliod. 3’he most suitable de- 
gree of liumidity varies for different purposes. 
For ootloM, preparatorv to spinning, a 
humidity of 02%, at 7(h" -80° F. (2l°*-27° 0.) is 
most suitable. For spinning, rather less humiaity 
~h2% at H0°— !H)‘' F. (22°-32° 0.) -is rei^uired. 
For wcustc'l tlrawiug, a humidity of 70%, is sullicierit 
to diminish very largely electrical offecta in normal 
cas<«. Such n degree of humidity in spinning loads 
to other trouhles, consisiueutly 50'' humidity is 
more suitahh', 3’lu' humidilv must also he such that 
sizing agents remain in a soft condition. In 
worsted drawing and spinning trouble may octmr, 
oven in humid atmospheres, if the wool fibre, owing 
to its previous treatment, nas been l>rought into a 
readily clectritiahle state. Conversely, the wool 
may Im hrouglit into such a state that it does not 
apprecinhiy electrify, even in comparatively dry 
atmospheres. -L. L. L. 


Coixjorubin. Ostwald, See XXIII. 


Patents. 

Dyestuff; Drown \azo] . W. B. Jones, 

Newark, N.J., Assignor to Bulierworth-J udson 
Corporation, New York. IJ.S. Pat. 1,310,532, 
22.7.19. Appl., 20.2.18. 

Diazotthkd picramic acid is coupled with a-naphth- 
ylamine, and the product diazotised and coupled 
Nvith salicylic acid. The dyestufT is slightly soluble 
in cold, and very soluble in hot water. — L. L. L. 


Disazo-dyestuffs; Manufacture of and process 

of (lyeiiKj therewith. O. Iraray, London. From 
Society of Chemical Industry in Basle, Switzer- 
land. Eng. Pat. 128,720, 25.6.18. (Appl. 
10,401/18.) 

o-llYnaoxY-niAZoN.M’HTHALKNKSvnvHONio ackls are 
coupl'd in concentraO'd alkaline solution with 
?;i.-aniinophenol or a derivative thereof in which the 
para position to the amino group is free, the azo 
group entering the para position to the amino j 
group; these comi>oun(is are diazotised and coupled 
with arylpyrazolune derivatives, aceto-acelic acid 
arylides, or like compounds, yielding acid dyes : 
which by after-chroming give green shades fast to , 
light, fulling, and potting.— L. L. L. 


Wood and pulp; Destructiuii of by fungi and 

bactvrw. S. F. Acrce. Pulp and Paper Mag., 
1919, 17, 509-4)71. 

Very serious losses may he causcid by the rotting of 
wood iu stacks. C'alculated on the basis of 
volumes of sound and rotten woods, a loss of 76% 
of W(M)d substance has been recorded after 12 
luontljH. A block of sound spruce wood contains 
58% of its weight of celluloHc^ ; iu a similar block of 
rotUui wood only 13 11 of cellulose was found, 

equivalent to a loss of 76 %, of the original cellulose, 
diie methoxyl group, from whicdi wcH)d alcohol^ is 
fornuHi, had hi‘(*n destroyexi to the extent of 75% ; 
(he acc'lie :ici(l group, 80%; ; the pentosan, 77%, and 
the inethylpentosan, 65'%. constituents had 

been converteni into gases and soluble substances; 
the matter soluble in hot water had increased by 
146%. The fungi and bacteria infect the stacks in 
certain parts. Borne of them get through into the 
I mcxdranical] pulp and growths of r^ or black 
patches appear on lire pulp laps during storage. 
Paper made from infected pulp is inferior in colour 
and str-'ugth to that made, from sound pulp. Esti- 
mates made at pulp mills indicate losses of wood 
;imounting U) 5- *10% through rotting, and in 
addition 1 oss(^h of strength in the pulp of 10 20%, 

or in some t’ases ov(*n 50 %. 3 he fungus of rod 

rust ” has been isolated and studied in the form of 
cultures. J. F\ B. 


Vapers for biding; Water-resistant . 

Vc'iU.h and E. 0. Heed. Paper, 1919, 24, 21—23. 


Sulphiirised dye; Manufacture of a blue ■. L’Air 

Liquide, Boc. Anon, pour L’ Etude et L’ Exploit, 
des Pioc. G. Claude, Paris. Eng. Pat. 118,103, 
31.7.18. (Appl. 11,948/18.) Int. Conv., 31.7.17. 
1,2.4.5-TKicuLORONiTRonENZKNK is heat<^d with 
aniline in* the presence of sodium acetate, producing 
dichloronitrodiphenylnmine, which is condensed, 
in sulphuric acid solution, with p-nitro.sophenol. 
The product on reduction dves 4/ -p-bvdrqxy- 
ph€nyl8mino-2-araino -4.6 - dicmorodiphenylamine. 
which on subjecting to a sulphur melt is converted 
into a blue sulphur dyestuff. — Jj, L. L. 


Papers reinforced with textile fabrics do not give 
good results for bale-papcTS, tho extensibility of tho 
' two materials being so divergent, so that tho en^tiro 
str.ain is borne by the paper. Papers creped or 
corrugated in one* direction are also unsatisfactory, 
but papers made expansive in both directions are 
more serviceable ; nevertheless, tho loss of strength 
due to creping may amount to 5U%, and when 
: duplexed with asphalt tho craping favours tho 

penetration oi wijlcr into tho asphalt layer. For 
; laboratory tests paper is clamped between two rings, 
i the upper ring carrying a cup; the paper is then 
exposed to the action of water 3 in. ae^p for three 
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hours, and immediately tested for in bursting | 
strength. Paper impregnated with paraifin is very 1 
little more resistant to water than untreated paper 
when tested in this^way. When kraft paper is 
“duplexed “ with asphalt, water will penetrate as , 
far as tin; asphalt layer and the duplex paper loses ! 
half its stnuigtli. W hen the duplex paper is coated ! 
W'ith asphalt on the exjjosed surface, it is quite re- 
HiNfanl, and ulicn iL Js iniprcL'nalcd aitli aspfiall ! 
on one surface it is neaily as goad.- .1. i<'. iJ. 

Patents. 

JirftiiLtj flhnnis .sa/^s/uner.s'; Process of — , K. L. 
Jtinnian, Djui sholin, Sweden. Kng. Pat. 12S,464, 
yo.H.lH. fA])pi. 14,1())/1S.) 

Kai'R and pineapple leav(‘S, a.s well as flax, jute, etc,, 
are treated with a waste li([Uor frj)m a iirovious 
opi'ration to which free caustic alkali has becui 
added, at a temperature of at l(‘a.st C., the 

iif|Uor liaving ,1 .h|). of |.n7.! |.)_ ’j j,,. 

presence of oxy (aunpounds (acids) in the liquor 
modifies the effc'ct ot the alkali on the fibres to such 
an extent that they are not eohnired or tendered, 
nnd are easily bleached. When starting tlu; o{)era- 
tiiui a suitahh' wa le licpior may Ik; obtained by 
boiling aood, straw, or otlier vegctalife substance 
W’ith u /, solution of (auslie soda or f)otas)) at a 
tempi'rature of l(i(P 120' ('. lor three hours. 

h. L. h. 

Vryinp and shrinkimj device. A. It. Jacobs, 
Assignor to A. ,T. Franke and L. N. Frankly St. 
Louis, Mo. U.S. Pat. l,;i()S,9r)l, 8.7.19. Apph. 
8.4.18. 

Tine machine coinpri.ses a housing or chamber pro- 
vided with a B(‘t of horizontal power rollerB, 
arrangecl vertic ally one abnvi‘ aiiolber near to eacl) 
end of the chamber, the uppermost rollers being of 
a Smaller diainetc'r tluui tlie lowermost ono.s. The 
rollers carry tlu' fabric in a zig-zag direction 
through the chanilH’r. --L. L. L. 

Fabrics for aircrafK Sheet fabrics. F. Sage and 
Co., Ltd., London, and N. A. T. N. Feary, Peter- 
borough. Eng. Pais. (\) 128,090 and (a) 128,091, 
9.5.18 (Appls. 7812 and 7817/18.) 

(a) Faiumck for neroplan(*s are made of <‘omminuted 
or grannlaied cork and a binding medium of casein 
along witli borax, watcrglass, castor oil, and 
tannin, and reinforced with steel wire or steel wire 
labric, atid may lu' lou !v<'tl ui(h a textile lal^ric ami 
coated with varni.sli. 'I’lie finished slieots may la* 
waterprooli'd by exposure to fiinu's of formaldehyde', 
(n) A slu'f't iahric tor eovering walls, tloor.s, roofs, 
etc., eonsists of fragiiu'ut.s of cork hound together 
with casein ami waii'r glass. ;;n;l paviiig a wire rein 
foreemeut, with or witlioiit a covering of paner, 
muslin, ete.— li. L. L. 

Celhdose. digesters; Circulafinrf ojtiHtratus for--—. 
A, (}. ^^'estad and L. li;i;ig, lliimsfo,;, Noru av 
U.S. Pat. 1,;}()9,207, 8.7.19. Appl, 8.3.1!). 

Tun boily of the digeste'r lias a cylindrical lower 
portion provided witli sti'am inlets. \ cylinder is 
situated in the lowem portion of the body, proviiling 
a steam cumjiartment, having oj>eiiiMgs at its lower 
end, a strainer at the nppi'r I'lul. and means for 
directing the course of tin* steam and liipior sup- 
plied to the body, so as to ensure .a eontinnmis 
circulation of the liquor and steam upwards along 
the W'alls of the body and dow'nwartls tli rough tlie 
centre thereof.— J. F. 11. 

CeUidose acetate: Solutions of . J. Huobner, 

Manchester. Eng. Pat. 127,027, 20.3.17. (Appl. 
4045/17.) 

Cellulose acetate may he dissolved in mixtures of 
ethyl alcohol, acetic acid, and water. Tho ethyl 


alcohol may be replaced by methyl alcohol or other 
volatile solvents miscible with w'ater, and the acetic 
acid by formic acid. Such solutions make it pos- 
sible to use water-soluble substances to impart fire- 
proof qualities. Waterproofing and softening 
agents, such as fats, waxes, etc., and par- 
ticularly castor oil or sulphonated castor oil, may 
he dis.solved in the volatile solvents in order to pro- 
duce .stable emulsiuiis. Exam pic. 27 jiaiL'^ «l cellu- 
lose acetate is dissolved in 1.33 of ethyl alcohol (92 
vol.), 1.33 of water, and 133 of Dog acetic acid. 

It. L. 

Cellulose esters; Solutions of The British 

Aeroplaiu' \'aMiish Co., JAd., London, and (1. 
W'ard, FcJiing-on-Tyne. Eng. Pat. 12!), 033, 
29.9.17. (Ap])]. 11,080/17.) 

VAitNisnr..s coiisi.stiug of soliition.s of celluloid, 
nitrocellulose, or other eelluloso esters in organic 
solvents, such as ketones or esters, alone or mixed 
with benzene, benzene homologues, and alcohols, 
with or without the addition of oils, gums, etc., are 
apt to hecomo less viscous on ageing. If the solu- 
tion, immediately or .'shortly after it is made, bo 
rendi'ied neutral or .slightly .acid witli a polybasic 
organic acid, it retains its viscosity unimpaired for 
a long time. 'I’be aiidilion of 001 ), of fnm tartaric 
or citric acid is found to be suflicicnt for this 
purpose. — L. L. L. 

(b’Jhdosr ester composition, (^ellidose nitrate com- 
position. JI. 3\ C’larke, Assignor to Eastman 
Kodak (\)., Poehester, N.Y. U.S. Pats. 
(a) 1, 30!), 980 and (u) 1 .:j0!),981 , 15.7.19. Ai)pl., 

26.4.19. 

(a) a (Ki,r>\u,osK ester is eoinhineil witli a dialkyl 
('sLer of oxalic acid in w hich each of tlie alkyl groups 
contains 4 or 5 carbon atoms. ( 13 ) Cellulose nitrate 
is .specified as tin* cellulose I'.stor mentioiu'd in (a). 

-J. F. B. 

Oil-proof-paper container and process of makimj 
same. C. I]llis, Montclair, N.,]. U.iS. PaL 

I, 311,595, 29.7.19. Appl., 23.1.18. 

A eoNT.vi.N’EH for oils, fats, and tlu* like, is eon- 
etrueted of a fibrous maO'rial oil-proof('d with 
sulphite waste liquor .solids and a iiygroscopic agent. 

L. A. C. 

I'ii rjirtiofi ini : Process nf -- ond proitiicts thereof. 

II. W. !\latlies(»n, A-'-sigtier to F. 1. dii 
Pont do Nemours and Co., Wilmington, Del. 
U.S. Pat. 1,309,581, 8.7.19. Appl., 13.12.15. 

In order to render a vuri'.aie 1 a\ iiig a iii li’ocellulci'O 
coating, fire-resistant, a coaling of a condensation 
product of phenol and forma Idehvde is auplied. 

- L. L. L. 

Driiina hanks or marps of yarn, irovrn or felted 
fattrics, leather.^ and fitn'ous moteriats: Machine 
for . 4 , Ogle. Brainlcv. U.S. Pat. 1,312,348, 

5.8.19. Appl., 5.10.18. 

vSf.k Eng. Pat. 116,214 of 1917; tliis J., 1918, 4G1 a. 

Paper or other pulji; Pollers for straining . 

11. 5V. Clark, Belvedere, (!. W. Brown, and (4. H. 
Buxton, Erith. Eng. Pat. L3f),257, 11.12.18. 
(Appl. 20,629/18.) 


VI.-BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Patents. 

Pleach kiers; Open and the like. Jackson and 

Brother, Ltd., and J. II. Fish, Bolton. Eng. Pat. 
129,171, 18.9.18. (Appl. 15,146/18.) 

K 1 F.R 8 for bleaching or treating fabrics in the open 



Voi. xxxvm. No. 18.1 Cl. Vn.-^ACIDS ; ilttrlftnl ELEMENTS. 679 a 

width, in which the fabric to be treated is ^ Th^ f^frnairj^ J. B. Ferguson 

natcly hatched upon one or other of two bSwjtlf. ' ^H.K. Morwia. Amor^J. Sci., 1919, 48, 81- 123. 
rollers, the direction of rotation of whi(b is revot^^ ; fw^twn oiirves have boon nronartMl for tlio leuarv 

controller, or equivalent, placed outside tlie kior, 
for controlliiqr tlio current driving a reversible 
motor, and a magnetic cluteh or sohuioiil to reverst^ 
the bn tell roib'rs and control tlie speed of the fabric 
as it is noiiiid olf one batch roller and on to the 
other.- L. L. L. 

]](is]tin(jy ((isinfectiiiti, and difcintj inachinf. 

W. A. E. Henrici, Boston, A.ssignor to llenrici 
Washing iSfachinc Co. t\S. Pat. 

8.7.19. Apj)!., 2().0.1(). 

A MACHINK for treating tahrie.s with litpiid com- 
prises a cylinder of a length ((Uisiderahly greater 
than its width, mountc<l to swing on an axis trans- 
verse to its lengtli, and titled with vnlved outlet 
pipes ( ommnnieating with the end pjirtions of the 
eylinder. — li. ]i. L. 

Disdzo dyes. J'.hig. Pat. 128, 72(). See IV. 


VII.-AC1DS; ALKALIS; SALTS; HON- 
METALLIC ELEMENTS. 

Hydrohrnmic acid: Prepnrnfioii of — — , 
jKfiassi\iui hromifie, S}didi}(ric acid, and sfaTnio-n.'i 
cldoridr. A. Pickles, (.'hem. News, 1919. 119, 89. 


substances otieur ns erystnllino primary ohasos : 
lime; rnaghmA : silica (tridymite nnd erisUAmlite) ; 
|)s«'odowo!lastonit<», A«Cn(),8iOj ; a«3CaO,28iO| ; and 
/i 2Ci\().Sit)g ; elmo-emuatile, MgO.SiOj ; forsterite, 
2MgO,8iO, : diop, si, !e. CaO.MgC.LhSiOj ; r»CaO,2Mg(b 
tiSi().j, ; and L’fjiO.lVlgO.L’SiOj. The melting point of 
2(’aO.MuO,L’Si( C is 11. '58 : C., and tbo ileeoniposi* 

tion teiiipeuil ore t>f oCaO,2Mgl ),(1 H jO is 1366'^ri 
ill udilituui crystals representing live solid aolvitionfl 
appear a.s primary plaises. d'hest* are a complete 
si'iii's w it li eiiiio ('iistaiiii' and diop.sidi' as end inenibers, 
generally kno« n as j)yrox<'n('s ; tho pseialnwolhiHtonitO 
solid solnt tons ; 1li,‘ wollastonilt* solitl solutions ; 

ill,' r,CaO,2Mg( ),tiSit)j soliii solnlions ; aiul certain 
in<*ml)er.s of the mont ic. Hit,' solid HolulioiiH. TliO 
t,‘mpi'ratur,' coiu'enl ral ion relations of the Hciuida 
wliiidi may b,' in , *(11991,1111111 with eaeli of tlu'st' j^hascs 
liav,' been iiu'estigateil by th,' ipieneliing methoil 
and the rt'sults art* eorrt'laied with tla* I'visting ilat/ft 
on lb,.' ri'inainder of tln^ ternary system, 'The com- 
pounds oCat ),2.Mg(),bSi()., and 2Ca().Mg( ),2Si()3 have 
not b('<'n previously j>r,'i)ar,'d. The invei’Kion of 
tritlyniitt'-cristobalite has been studied and (bo inver- 
sion tt'mjn'iat lire is found to be just belou IhOb" C. 
(See also J, Cliem. 8oe., Oel., 1919.) — .). P. 8. 

Selenium; V'Aeelndyilc jnepo ration of colloidal . 

A. (lutim'r and (i. I.. W’idsc. Jler,, 1919, 52, 
J:i71 1378. 


Bv adding .‘^tannous ehlorirl,' (0 2 grru.) to a soliitmn 
of potassium bromide (13 grms. in 2o e.e.) and 
distilling llie mixliin* uith eonrentrated sul|)hurie 
acid (3.3 t o.v.) at 120^- 127''* .an ajiproximaUly 
theoretie.'d yield (93 ") of hydrobromic acid was 
obtained, llu' jiroducl containing no tin and being 
almost free from liydrocldoric acid. In tin* abKcnet* 
of stannous etdoiide a hiualler yiebl was obtaimai, 
!iml the product eontium'd free bromine. Further 
experimc'uts [iroved , oiiclusi v<‘ly that stannous 
chloridt' prcvt'tils the (h'taimposiliou of hydrobromic 
acid in ju’csmict* of <'xcess suljihuric acid; but 
wlien the quantity of stannous chloride was 

exceeded the dislilial,' contained bydrot liloric arid 
and dcjKisited a, Avhile, basic tin eompomid on 
standing. — W. E. F. P. 

I'l iinnisul phonic (ici<f^ fliioroi^iif idiomit es, and 

Sill jdnn iji fluoride. AV. 'rraube, .1. 1 f ( mtch/:, :tml 
F. AViimlerlieh. Ber., 1919, .32, 1272 12'^1. 

Anintomcm iluorosulphormtc is most conveniently 
prepared by the gra<lu.'d addition of dry 
ammonium fluoride to sulphuric acid containing 
about 79", of sulphur trioxide and tr,*atnn‘iit of 
the jiroduct with a slight <'.xcess of ammonia dis- 
solcsi in metiiyl alcohol, 'the alkali tluorosiilphon- 
ates ;iie ])re))ared hy the action of the iXHiuiuite 
alkali hydroxide on an aqueous .solution of the ammo- 
nium salt; the potassium, rubidium, and lithium 
s;ilts :ne described, 'i’ue lluorosuljthmiates are unex- 
pectedly stable towards water, from w^hich they can 
he crystallised. In tlie jiresenee of mineral acids 
they are readily hydrolysixl to hydrofluoric and 
sulphuric acids, but are more stable in alkaline 
solution. With aciueotis ammonia they yield chiefly 
aminosulphonates. The alkali fluorosulphonates 
are very stable towards heat, the jtotassjum salt 
only decom)K)sing slightly at bright rednes*^. 
Crude barium fluorosulplionate, on tlie other h:'nd, 
decomposes into barium sulphate and sulpliurvl 
fluoride. Fluorosulphonates are also obtained by 
heating pyrosulpliate-s or persnlphaiei^ wdth 
fluorides, or by the compression of fluoride and 
pyrosulphate, particularly in the presence of a little 
moisture. also J. Ohem Soc., 1919, ii., 365.) 


WiiKN a dilute supu'ous solution of Hcleiiium dioxide 
is elect rolvwMl h,>lwwn platinum poles with an 
E.M.F. of 220 Milt.s, a mitdeialt' <'volution of gas 
which (lo<‘s not contain hytlrogtut selenide is first 
ohst'rvcd ; (In* solution rapidly hieonu'S hotj, and 
when it aflains ils lioiling point the formation of 
colloidal scli'iiium commeiu't's, ami the soTution 
hccoint'S (onset 111 ivvly y,'ll()W, yellowish-red, rod, 
bluish-red, ami fmally itlue. St'lcniuni is not de- 
jmsiU'd in an irr,'versihle form until tlio blue stage 
is ix'aelit'tl, ])rovid(*d that the original solution is 
mil too com ■(•nt I ;ilt’d. 'l lit* yellow systems become 
yt'llou ish-red ulo'ii < ,)oh',|, :iml tain Ixi pi'OBcrved 
('Veil if not tlialyscd ; flie.y can he purified readily 
hv dialysis, art' not det'ompost'd by filtration 
tiiroiigli p.'iper, ami tan be comontnited con- 
sidi'rably b.Y (‘vaporalion over a free, llame. The 
y,‘llou isli-red ulo'ii looh'd, and e;tn be preserved 
colour, ami at other tinu's becomo red when cooled; 
in tilt* former ease they t:;iii Im purifit'd by dialysis, 
and then behave in the ; nine maniKT ;is the yt'llow 
solutions. 'I'he red Holutions invariably exhibit a 
tendency to become bluish-red when coohsl, a sign of 
im ipieiit (o;tgulatioii ; they can only he obtained 
in ii nitiileralely stalde, condition if dialysed whilst 
hot and then iminediatt'ly diliUt'd with jiiire water 
nr wilh a solution of a protect ive colloid such as 
gum :trahie. 3'lie hluish-ia'd .and tin; hint' solutions 
deeompoHe geiierjilly wIk'II cooled, invarialily during 
dialysis, or when jireserved at tin' ordinary tempora- 
tnn.'. All the dialysed solutions are extremely 
seiisitiva* tow.ards el(;etroly t(;;H. — 11. Vs . 

Jfydroyrn; llchaviour of iou'ardis iridium. A. 

(iiilhier, B. OLteiislein, and (J. .F. Weise, Her., 
1919 , . 32 , 1366 - 1 . 3 ( 38 . 

(.hiKMUAi.r.v pure iridium is capable of occluding 
considerable volumes of hydrogen, tlie maximum 
occlusion observed having been 140 vols. per vol. of 
iridium at 20'^ C. 3Tie oecludfHi hydrogen is readily 
expelled by a slight increase in temperature, but 
removal of the last traces can only be effect^ byr 
strong ignition. The quantity of occluded gas is 
much smaller than with palladium. (See thie J., 
1913, 661.)— H. W. 
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Hydrogen; Behaviour of towards platinum. A, 

Gutbier and 0. Maisch. Ber., 1919, 52, 1368— 
1374. (Compare preceding abstract.) 

PnATiNUM black ifl far more active tow^ards hydrogen 
than is spongy platinum; with the latter, the 
absorption of more than one volume of hydrogen was 
not obs<irvf(d, whilst with the former, as much as 100 
volumes was absorbed. Platinum black absorbs less 
hydrogen at high than at low temperatures; w'ith 
HfKJngy platinum the reverse is the case. Below 
0° C. the absorptive capacity of both modifications 
of platinum diminishes. Platinum black absorbs 
the majcimurn quantity of hydrogen at 0*^ C. (See 
also J. Chem. Soc., 1919, ii., 3G8.)— H. W. 

Krrafa. Determination of perchlorates (this J., 
1919, 574 a), (bl. 1, line 32, for “ 10 c.c. of 5% 
sulphuric acid ” read “ 10 c.c. of sulphuric acid.” 
Line 37, for ” pcirsulphate ” read ” perchlorate.” 

Patents. 

Sulphuric acid; Manufacture of . J. Thedo, 

Nordonham, Oldenburg, (jier. Pat. 312,024, 
26.6.18. 

The oxides of nitrogen necessary for the manu- 
facture of sulphuric acid liy the load chamber pro- 
cess are obtained by the dry <listillation of calcium 
nitrate or other similar compound, which is con- 
veniently carried out in close connection with the 
pyrites burners rather than ns a separate operation, 
as the heat relationships are such that the evolu- 
tion of nitrous fumes is closely proportional to the : 
amount of sulphur dioxide generated, and is ’ 
accordingly regulated automatically. Owing to the j 
small amount of calcium nitrate used in proportion I 
to the sulphur burnt, the lime remaining in the 
residues from the burners is not detrimental to their 
subsequent working uj) for iron, zinc, etc., as the 
case may bo,— G. F, M. 

}fitric acid and ammonium sulphate; Manufacture 
of . A. T. Cocking, and Kynoch, Ltd., Bir- 

mingham. Eng. Pat. 129,305, 1.8.16. (Appl. 
14,431/17.) 

Ammonium nitrate is treated with excess of 
sulphuric acid under reduced pressure and under 
carefully controlled temperature renditions, decom- 
position of the animonium nitrate into water and 
nitrous oxide being thus avoided. If the neutral 
sulphate is required, one part of nitrate is treated 
with 11 parts of acid at a pressure of 25 inches of 
mercury and a temperature not exceeding 100° C. 
for the first three-quarters of the time of operation, 
and then rising to a maximum of 195° C. ; the excess 
of sulphuric acid is neutralised with ammonia. For 
the production of acid sulphate a larger exwas of 
sulphuric acid is required, and a continuous process 
may be used. — B. V. S. 

Nitric acid; Droccss for concentrating . A. T. 

Cocking, and Kynoch, Ltd., Birmingham. Eng. 
Pat. 130,038, 2.1.18. (Appl. 117/18.) 

Dilute nitric acid is neutralised with ammonia, the 
resulting solution evaporated to crystallisation of 
ammonium nitrate, and the dried salt decomposed 
at roduc^xl pressure with strong sulphuric acid 
(preferably waste acad from nitrating plant). 

-B. V. S. 

Ammonta; Manufacture of . R. C. Parsons, 

H. C. Jenkin.s, an<l C. 1. (1914) Syndicate, Ltd., 
London. Eng. Pat. 130,069, 11.1.18. (Appl. 
703/18.) 

In the process of forming ammonia by the catalytic 
union of nitrogen with the hydrogen produced by 
the electrolysis of a solution of an alkali chloride, i 


the hydrogen is freed from traces of catholyie by 
filtering through an inert material such as coke or 
unglaz^ porcelain. The capacity of the filters 
should be at least one cubic foot per 1000 amperes 
of current, and where they are used in series the 
first one should be kept wot with water previously 
; boiled to remove all dissolved air or oxygen. The 
: electrolyte should have an alkalinity of more than 
I 5% of caustic alkali, preferably about 8% ; it should 
be boiled before use to remove all air or oxygen, and 
the cathode.s should he of pure iron, containing no 
: carbon or nickel, to avoid the formation of hydro- 
' carbon impurities in the hydrogen.— B. V. S. 

I Ammonia; Synthesis of . E. B. Maxted, Wal- 

! sail. Eng. Pats, (a) 130,023, 21.12.17, and (n) 

: 130,063, 11.1.18. (Appis. 18,931/17 and 660/18.) 

The direct union of nitrogen and hydrogen is 
effected by raising the mixed gases to a high tem- 
perature under increased pressure, preferably 50— 
100 atmospheres, and then rapidly cooling the gases 
to remove the ammonia. The residual gases, after 
' removal of the ammonia, are passed into the heating 
chamber, without loss of pressure, for further 
, treatment. In process (a) the high temperature is 
I obtained by passing the mixed gases, preferably in 
j the proportion of 3 vols. of hydrogen to one of 
nitrogen, througli an electric arc, a temperature of 
i at least 2900° (j. being maintained. In process (a) 
the temperature is obtained by the comhustion of a 
mixture of nitrogen and hydrogen in oxygen or air, 
the oxygen being insufficient for the complete com- 
bustion of the liydrogen, a temperature of at least 
1500° C. being maintained; the comhustion 
charnlwr is in water, and the ^asos containing the 
ammonia may he cooled by passing through a waler- 
wolod coil, or by passing directly from the chamber 
i into cold water. — B. V. S. 

i Ammonia; Preparation of dry from nitrolim 

i by means of superheated steam. E. Wiedemann, 

I Bergisch-Gladhach. Ger. Pat. 311,959, 24.12.13. 

! Heated nitrolim is treated with a counter-current 
1 of superheated steam by a continuous process in a 
' closed vessel provided with a worm propelling gear 
with corrugated blades, connected by a shaft with 
a second water-cooled vessel likewise provided with 
a worm conveyor. -G. F. M. 

Sulphate of ammonia; Manufacture of — — . The 
Oakbank Oil Co., Ltd., and J. Wishart, Glasgow. 

, Eng. Pat. 129,850, 26.8.18. (Appl. 13,842/ 1^) 

i In the separation of ammonium sulphate from ita 
mother liquor by centrifugal or other means, a pro- 
portion of the ammonia and ammonium carbonate 
distillate from the crude ammonia still is added to 
, the material to neutraliso the free acid present, 
i — W. E. F. P. 

I Ammoniac(d liquors and the like; Distillation or 

treatment of . W. Wvld, Menston, near 

Tx'ods. Eng. Pat. 129,7(45, 18.12.18. (Appl. 

; 10,162/18.) 

In an apparatus consisting of a series of receptacles 
arranged on the ” cascade ” principle, each recep- 
tacle ha.s an adjustable lip or depending flange 
which dips into the liquid in the next lower vessel, 

, and the degree of immersion of each Up— and hence 
the area of the stream of liquid exposed to the heat- 
ing medium— may be varied without tilting or 
, otherwise altering the effective capacity of the 
receptacle. — W. E. F. P. 

Spent liquors containing chlorides^ j^oduced in the 
pickling of metals with sodium hisulphate; Pro- 
cess for working up . R. Kreis, Dortmund. 

Ger. Pat, 312,492, 17.3.18. 

SoDiuic sulphate is separated from the waste liquor 
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which is then eva^rated to leave a reeidne of iron 
oxide, the hydrochloric acid derived from chlorides 
contained in the sodium hisulphate being evolved 
during the process and collects. To obtain Turn- 
bull’s blue, the appropriate amount of potassium 
cyanide is added to the mother liquor either laifore 
or after separation of the sodium sulphate. 

—.1. S. G. T. 

Nitmte^; Produefion of . H. E. F. Goold- 

Adams, London, . tt. Partington, Lostoc-k 
(i’ralaui, and K. K. Pi(Kal, London. Eng. Put. 
129,699, 29.11.17. (Appl. 17,670/17.) 

0 x 1 DKs of nitrogen, such as are produced, for 
instance, in the electric arc process or the ammonia 
oxidation pm^-CMs, are allowetl to react adlh any 
suitablo oxide or carbonate in solution or suRpen- 
sion, and the nitrite which is first produced along 
with nitrate is oxidised to nitrate by furtlier treat- 
ment with the nitrogen oxides; the lower oxides of 
nitrogen resulting from the second reaction are 
mixed with a fresh supply of air or oxygen and used 
for the treatment of more liquor. The process may 
be carried out in an alternating series of absorption 
and oxidation chambers on the coiinpM-current 
principle, or each absorption chamber may be 
capable of isolation for pur[)o8e8 of emptying and 
recharging. — B. V. S. 

Oxidea of nitrogen; Proren,^ of and apparatux for 

obtaining from atmospheric air. F. I. du 

Pont, Assignor to Delaware Chemical Kngiiu*er- 
ing Co., IVilmingtoM, Del. D.S. Pat. 1,31 1.591, 

29.7.19. Appl., 20.3.15. 

Two streams of a mixture of oxygen and nitrogen 
are passed towards each other along an electric ari; 
in a reaction chamber with non-conducting walls. 
The gases are cooled as they pass outwards at the 
junction of ihc two streams.— L. A. C. 

Chromium mlphate; ^^anufacture, of . F. M. 

Mooney, Montreal, Canada. Eng. Pat. 129,958, 

5.5.19. ‘ (Appl. 11,210/19.) 

PoTASHirM or sodium chromate or bichromate is 
reduced by treatment with sulphuric acid and 
sodium thiosulphate. After boiling to expel the 
Kuljdiur dioxide for!ne<l, the ebromium oxide is 
filtered off, washed, and dissolved in the necessary 
quantity of sulphuric acid.— 11. V. S. 

Aluminium, intpTmediafe products, and bleaching 
powder; Treatment of suitable clay or aluminium 
compounds for the productiori of . R, Wol- 

ford, London. Eng. Pat. 1;K),164, 27.7.18. (Appl. 
12,232/18.) 

In the proc(‘8s for ihc production of aluminium de- 
snihod in Eng. Pat. 118,312 fthis d.. 191K, 5 Wa), 
the gases evolved when the mixture of hydrochloric 
acid and aluminous material is heated and/or the 
gases evolved during evaporation of the filtertMl 
solution are passed together with air or oxygen over 
a catalyst to produce chlorine, which may he 
utilised for obtaining bleaching powder. — L. A. C. 

Cyamides and nitrides; Synthetic production of 

. A. R. Lindhiad, Stockholm. Eng. Pat. 

119,243,17.9.18. (Appl. 15,113/18.) Int. Conv., 
8.6.17. 

A CHAEOB suitable for the prcsluction of cyanides or 
nitrides is fed into a shaft furnace, open or incom- 
pletely closed at the top, and heated by electric 
current which is suppliea by an electrode suspended 
in the charge and led off by an electrode passing 
through the Dottom of the furnace. An outlet pipe 
for gases passes through the wall of the furnace 
near the bottom, and nitrogenous gases are drawn 
downwards through the charge by means of suction 


applied to this pipe. In the production of cyanides, 
the product passes out as gas or dust through the 
outlet pipe together with waste gases, and slag is 
withdrawn from the bottom of the furnace through 
a discharge ojnuiing; in tlie production of nitrides, 
the product is raked out in an unfusod condition 
through an optinng in the bottom. — L. A. 0. 

Nitrogen compounds [alkali cyanides]; Process of 

miking . Process for the sejKiration of 

cyanide compounds from other substances, C, B. 
Jacobs, llioomfield, N.J., Assignor to Air Reduc- 
l .ont'o. r.S.Pats (a) 1 .311.2,31 and (h) 1 ,311 ,2:12, 

29.7.19. Aj.pl., (a) 26.12.14 and (ii) 7.11.16. 

(a) a NiTRot.i:xoirs gas and carbon in a number of 
r<‘lalivt'ly fine 8tr<*a»nH arc brought in contact, at a 
Icnipcrat uit' Kuflicicnt to cflcct cbcniical combina- 
tion, with ibe nascent alkali metal prixluced by 
elix-trolysing an alkali metal compound. (fd A 
mixture ol an alkali cyanitio and an nlkali 
hydroxide is treated with water in the presence of 
an nlkali l>iearb(mate ii\ order to convert the 
hydroxide to carbonate and to form a Rolution of 
the alkali cyanide in tlie i)reser»ce of the earhonato. 
The solution is tlien separated from the residue. 

-L. A. C. 

Cuanide; Method of hydrolysing fo ammonia, 
C. P. Hidden, Assignor to Nitrogen PrO(iucts Co,, 
Providimce, R.J. U.S. Pat. 1,312,116, 6.8.19, 
Appl., 3.10.18. 

, Pqitors bri(|nelteH eontiiining a eyaiiido are treated 
with dry steam under a pressure substantially below 
that of the atmosphere to hydrolyse the cyanogen 
compouml to ammonia. — L. A. C. 

J^otassium ehloride; Method of obtaining [from 

a solutitrn containing boric comimunds], N, 
Wrinkle and W. A. Kuhnert, San Francisi^o, Cal, 
U.S, Pat. 1,311,181, 29.7.19. Appl., 26.12.18. 

SuKKK’iKNT magnesium oxitle is added to a solutioik 
containing potassium chloride and a lioric com- 
pound to form a boric m.agnesium compound in- 
soluble in the solution.-- L. A. C. 

(Carbonates and I (ft hydrates of potassium and 
Sodium; Process for the sejHiration of . Dis- 

tillates, Lul., and G. (i. .fnrmain, Kirkhoaton, 
Yorks. Eng. Pat. 130,173, 2.8.18. (Appl. 
j 12,646/ 18.) 

A M 1 XTIIHK of potassium and sodium carbonates (or 
hydroxides) is dissolviKl in water and suificient fatty 
acid or saponifiable matter is added to absorb the 
Hixla. The mass is then boiled, evaporated, and 
cooled; tho soap, which contains all the soda, is re- 
; moved and may ho hydrolysed by means of an acid, 
while the potassium salts aro rwovored from tho 
, solution. — L. A. C. 

i Colloidal solutions; Manufacture of . J. Miiller. 

Hanover, Germany. Eng. Pat. 115,236, 22.4.18, 
(Appl. 6791/18.) Int. Conv., 3.3.17. 

CoLLOJUAn solutions of a high degree of stability are 
prenared by treating finely divided solid substances 
witn an aijueous solution of cherry gum. The pro- 
cess is applicable to suljjhur, selenium, carbon, 
j metals, eto. Examples are given showing its use 
i in preparing colloidal iron oxide solutions ami 
' stable platinum hydrosols. — L. A. C. 

! Nitrogen from (he air; Process for obtaining , 

Sprengluft-Gcs. in. b. 11., Charlottenburg. Gor, 

I Pat. 312,286, 19.5.15. 

; The hydrocarbon gases mechanically occluded im 
I freshly mined coal are removed therefrom by iub- 
I luting the coal to a low pressure without heating* 
j The coal is then saturated with air, and the nitro* 

I gen withdrawn by suction, oxygen remaining in t^ 
1 coal.— J. 8. G. T. 
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'lydrouen; Vurification of I 

Taylor, St. HoIci.b. IZ>,743, M.3.18. ■ 

(Appl. 4r);i2/l(S.) 

Thv Lr'iH is inixifl with a limiUnl quantity of 
ftl'm «.Kl | 0 ,ss,.cl ov. r ,u,eaua . aUlvHt t<> 
tliP .nciitrr part of tho oarhon nionoxi.le into 
cnrlxm dioxiMo. Tlip product is tlion cooled, imx<'d 
with a s.iitablo quantity of air or oxy-cii, and 
passed ov.-r a second catalyst maintained at a lower 
letiiperalure than tho first Ihe ^qis is finally 
treated to n'lnovo carbon dioxule and any liee 
oXNHeti. W . l*b K. 1*. 

.l,v/(yn iiii.chirf.s jrve from ox/yr/rn; l*rfi>(imtion of 
(d-s. (iir Jdndi^s KiKniascliinc'n 
Municli. Oor. Tat. ailjOoH, 2.2.1o. Addition 
t(, (d r. Pat. ;3()l,91(). 

Tiik liaseoiiH mixture, rich in arj/;on, olitaim d as 
tlescrdied in the principal jiatmit, is led over molten 
jiotassium or sodium or alloys of two imdals 

Ft is mlvanlapeoiis iindiT certain eirciim a ances to 
romovo tlie itri'ater part oi tin* oxyid'o by a pre- 
liminary treatment with copp'U-, bydrouen, or other 
reduciid*; aiimils, reseridm'; tlu^ treattm iil with tle^ 
alkali metals for tin' removal of the last traeivs ol 
oxyp,en." (d P. M. 

Nitric acid; Manafacture of . Norsk llydro- 

Kdekt risk K vaelsLofakt ie.selskah. Christiania. 
Idle. Pi,i. I lb, I'dd, 22. 1.IS. (Appl. G7(;ii/is.) hit. 
Coiiv., H.5. 17. 

Skk t'.S. Pat. 1.27:1,991 of 1918; tliis.l., 1918, 022 
Niti'oifca c ' 01 ptni r.'ijit’cittJl >i nilridrs; /berr.s'.s’ 
and up/iuru/u.s /or ]>rodncinti — A. 11. Tund- 
blad, Stoekholm. U.S. Pat. l,:ill,dGd 29.7. 19. 
Ajipl., 1 

Skk Kiiji. Ibit. 122,7)2:3 of 19l«; lids J., 1919, 175 
Ammonia. Kiie. Pat. i:i(),:i()5. »S'rcXVl. 
l''f.ftil}.'i*'rs. IdiL!;. Pat. 129.:39(3. *S9’r X\ 1. 

I'otaah from tubnci'o. Paie. Pat. 129,791. Sre W. 
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Optical-iilass finnarrs; t sr of oidiral jujromrlcrs 

for control of . ('. N. Penner. Amer. Inst. 

Atin. and Met Pnjr., Sept. Kn}j;ineerine, 1919, 
108 , 250-27)7. (See also this J., 1918, 582 a.) 
The Umiperatnia' of a pot of oiitieal j!;lnss must ho 
kept, closely within prescribed limits durine the 
whole of tile lu'atin^ period, so that a quick and 
reliable method for measnrinji; it is important. 
Ordinary thermo-couples were lound to he very un- 
relinhlo for this work, espisdally alter a time, hut 
careful comparisons in connection with an optical- 
^lass furnace showed that an optiial pyroiinUer ol 
the Holborn-Kurlbaum (disappearing tilamont) type 
gave readings which were ciuite as accurate as a 
therino-eouple used under the strictest supervision 
and much more so than ordinary thermo-couples, 
provided the optical pyrometer was well made (a 
nuinbor of mechanically defective ones were found). 
Occ'Bsional re-calibrations of the optical pyrometer 
aro essential. A convenient “black body” 
for observing tlie fiinuu'e tem|M'rat\ire consists 
of a porcelain tube Im. long and 18mm. inside 
diameter, with one end clostnl. This tube is passed 
through the furnace wall so that its closed end rests 
on the rim of the glass pot and the pyrometer is 
sighted on that end. During a large part of the 
time a pot of glass is in the furnace the temperature 
should ne maintained at about 1400® C., this being 
checked by frequent pyrometer readings. In the 
later (stirring) stage the temperature is allowed to 


fall, and at a pre-determined point the stirring is 
stopped and the pot is removed. This point may 
ho ascertained accurately by sighting the PJ’^- 
meU^r on the area of glass immediately behind the 
stirring rod, plotting a tempcraUirc-timc curve, 
and extrapolating to ascertain the point a short 
time in advance, Tlie distribution oi temperature 
from front to hack of an open pot furnace is 
shown in an illustration. M'hoii an optical pyro- 
meter w'a.s in l onstant use it was ohst’ryed tliat less 
milkv gla'iM was produc+'d and t)i<’ loss Irom leaking 
pots w as almost eliminated. — A. 13. S. 

Slorr-tiJrs : {'njstaUinc (jlazcs for . A\ Zinier. 

Kcuini. Uunds., 1919, 27, 211 — 212. 

Thk customary method of preparing ( rystallino 
gla/es for use at low' temperatures ((one 08a— 07a; 
910'^ C.— IHjt)'^ (k) hy fusing a mixture of quartz 
and zinc oxide in proportions corresponding to 
Zn();2Si()., and eitlier grinding lice product with 
lead oxide ami caleite or applying it to ware pre- 
' viously coal(‘d with a stoneware gla/.e, is not 
reliahie. 'I'lic following gjazes lui\e heen pre- 
, fuired: — 

1 2. :t. .1. '). 

J .s-i ] H5 
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1 No. 1 was 

frilUsI and used direct 


LI iLi 

I 1 

I glnzi'. It 

was satistarioiily coloured !)>■ tln' addition <)1 iron, 
nickel, and copper oxides, wliich did not interleie 
with the cr.'.staliisai ion. All tln' crystals wen' \('ry 
small and usually ill-lojrmil. No. 2 produced a 
roagli matt tda/e with a strong (hoelopment of 
iTvstab; and flowed n'adily at coiu' 19a liHiO'' (’.); 
tile roughness was due to tin' amount of crystals 
loriiK'd, iln' glaz{' hcing siipei-sa t lu a I ed wiih zim; 
oxidi' and rutile. No. 8 ju’oduced a matt glaz<’ of 
lipjit yellow tint with a dark yellow preci[)itate, 
hut not tru(' crystals. On the addition ol 1/, of 
colialt oxide, th(‘ glassy jiortioii was a grey green, 
and the pian i piiated inattm' had a lirow nisli colour. 
Moth coiiper oxide the glaza* was dark gnsm and the 
])recipilat(^ almost hlack. On r('du(dng the rutilo 
1 or incrc'asing tlu' riitih' and increasing the zinc 
I oxide and omitting all aluminous conifiounds, 
j beautiful matt, half matt, or glossy glazis wore 
1 ])roduced, all devoid ol crysials, Kxcellent glazes 
i w('n* produe('d t)y the addition of colouring oxides. 

1 On ix'placing the rutile and zinc oxide w'ith molyh- 
1 die, tungstic, or vanadie acid it was iouiid that 
I glazes eontaining molyhdic acid produced hcautiini 
1 lustre glazes with large, wcll-foi nu‘d, star-shapixl 
1 groups of (Tystals lying on the surlace hut sonu>- 
! tinios immersed, or ni'edle crystals which were scat- 
I tered separately over the glazed surface. Glazes 
] with tungstic; acid, zinc oxide, and rutile were 
! more opa«iue and showed many small, iridesi«nt, 
star-shaped deposits which were particularly beau- 
tiful when the glaze was coloured with copper 
oxide. M’ith vanadie acid the crystals were so 
small and numerous that they merely produced a 
matt gla 7 x> of no ])articnlnr Imaiity. Even in the 
presence of the definitely cry-stal-forming substances 
(rutile, zinc oxide, and inolybdic, tungstic, and 
vanadie acids) the com|^iosition of the glaze ha.s 
considerable inllnence. Glazes wdth more than 015 
<Hini valent of alumina produced matt glazes with 
more or less crystalline precipitates. Glazes freefrorn 
alumina gave the best crystals, but they were too 
fluid for practical purposes. A small proportion of 
alumina (up to 01 equivalent) is, therefore, desir- 
able and does not hinder the development of the 
crystals. A small proportion of alkalis is advisable 
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but not essential. Calcium compounds are neces- 
sary, as in lime-ireo glazes the development of the 
crystals is meagre and the glazes craze readily. 
The most suitable colours arc prodiued by copper 
oxide and cobalt oxide; good crystals are prodtuxnl 
in the prestuice of uranium oxide, but they are in- 
ferior to those 'witli eoppt'r or c'obalt o\id(*s. With 
iron, manganese, and nickel oxides the crystal 
development is poor and usually confined to small 
m'cdlcs. Glazes Nos. 4 and o hcliavi' very uni- 
formly; tiiev were used in (he raw (nnfri(ted) .siaU' 
and Wi'ie (innl on a Ivaiy compost'd of stttncwarc 
clay 20 ,'' , kaolin 20 , (piartz sand do , , ft'lspar 8', ' , 

and chalk 7; in 20 -21 hours in a midlh'-kiln, tin' 
body-materials being ground, pressed, and used as 
an engolie or dip-lrndy.- A. B. S. 

Quartz (jJasii in rn-ainir otics. 11. Tafner. 

Sprechsaal, 1910, 52, 2.n -- 2r>8. 

Quartz cruciliies cannot icpiace |)latiniun or clay 
crucihh'S where sul)st,anccs e<mlaining alkalis liave 
to he lie;iled. as tin' crucililcs aie attack('d. Tin' 
assumption that quartz glass lias the same hardin'ss 
as natural quartz (ri::., 7 on Mohs’ scahO is iinor- 
rect; quartz glass is not harder than the harder 
glassevs, and not nearly so hard as agati> or 
])()rc(‘laiii. llc'nce mortars of quartz glass eannot 
ri'place tliost' of agnate. Tin' sem:-opinin<' quartz 
glass (vitriMisih eimtaiiis innnnierahie hiihhles, ainl 
wlu'H the surface, is ahradi il these huhhh's lorm small 
eavitii's which ri'tain dirt a.nl prevent the vessels 
being properly t:leanod. 'I'ln' similar Imhhles in 
jmrcelain are much smaller ami do not inO^rferi' to 
tlu' same ('xteiit. 'Phis may he shown by observing 
th(' rt'sidm' h'ft when vessels of ihe.''e materials ;ir<' 
riihheil with ealeined iron oxide and tlien washed 
and wiped in tlu* enstomai’V manner. Ware made 
of transparent (piartz gla;-s is tree from thi.s defect, 
cxcc'pt when the ware sjialls or is seral<’hed in usi'. 
The di'feets mentioned are eliielly iinp< rtant in 
ceramic lahoratorii'S ; they do not s<'rions.ly alleet 
the 11 , s(' of pu.i! Iz glasii in ollu.'r hraneln s ol chemical 

indu.'-l ry -.V. 15. S. 

t'aO-M<i(l-St().. Ferguson and M<'rwin. 8'rc \’1I. 

PATKNT. 

7’//c.s\ ln'icLs^ n?n/ caarsc, mire; Manufar- 

tiire (if . .). Rohcrts. J. 'riioinas, and J. 

Williams, Bctlu'sda, near Bangor. Kng. Pat. 

1.40,1:54, 20.7. IS. (Appl. 11.889/lH.) 

4'ir.F.s, pottt'ry, sanitary ware, l)rieks. and tin* liko 
are made of a mixture of 70 -85', { of slate or shale 
dust or ehijipings with 15 .40'/ ol a lighl.ening 

material such as magnesia, laic, or BteatiU*, made 
into a paste and then moulded and baked in the 
customary manner. Similar artiilcB may be made 
by adding 10% or more oi a ilux siu'h as sodium ear- 
honate or fluorspar to the uhove-incntioncd mix- 
ture, fusing it and casting the molten mat(*rial in 
moulds,— A, B. S. 


IX.-BUILDING MATERIALS. 

Destruction of uwod. Acrce. See V. 

Patknt. 


ground and polished and then coated with white 
dammar. — A. B. S. 


X. -METALS: METALLURGY. INCLUDING 
ELECTRO-METALLURGY. 

[5S7<’r/j Flaky frailures and their possible, elimina- 
iian. 11. 8tvri. Uiieiii. and Met. Kng., 1910, 29 , 
47s IS't. (S('c .d.‘.o t his .1 ,, 1109, .41)8 A.) 

A crith ai. n'view is given of the literature hearing 
upon oxides ami other inclusions in steel, BOgroga- 
tion, elleel, ol hlow-lioles. eii’. The eauBCs of failure 
in many of the slet'ls examiin'd by the diflercnt in- 
vestigal»ns are simihir lo tlu^se wliieh liave resultetl 
in the lluky fraelurts in vu'sligaU'd by the author, 
and wliieh he ascribes eliii'ily to noii-nmtallii; in- 
cln.-ions :ind m a h-ss degree to cracks, blow -holes, 
and segtu'gation. In discussing the fiictorR influ- 
em in;*; llu' <'limin;it ion of Ihikes tin* eqnilihriinn of 
oxiile-' in iron i-- <om4der(‘«l. 'I'o loimi an idea of 
the formation of inclusions llu^ author makcH ubo 
of L<' ('hal eli('r's principh' for the ri'duction of 
oxi<les by apply iu)!; the dissociation hnv, and calcu- 
l.iU's (he piirlial prc'.^suie ol oxygi'ti cona'sponiling 
to ‘•atui-alion at as it vari<'s with the tem- 

peraturt' for a hypothetical slag cover of FeO. By 
using th(^ law of nin.'-s iietion, the [(arti^l jiia'RSiiro 
of th(‘ oxy;.M'n at les.s than saturation ean Ir’ found, 
and an I'ljuatioii is ohtaiiu'd for the partial iiressurc' 
of ditferent conei'iit ra t ions of oxygen in steel. 'Pile 
intlui'iu e of tlie addition of mangancBO to the bath 
at ' ( 1 . is ( imsideied and it is found tliat ih<5 

dis.soeiation pn'ssnieof manganese oxide in the hL'cI 
or the partial jtres.siire of oxygi'u disHolved varies 
iiua-rsely as the .sqiiaie of the concentration of mail- 
gaiie.u'. v\ ( hart is givt'ii showing the oxygc'U prcR- 
hure for ditlcK'nl eoneentratioiis of oxygfUi in Htcel, 
and th<^ partial pressuri' of tlu' oxygon which can ho 
ill c(|uilihrinm u it h difl/'rent eoneentratioim of man- 
gam'.si-i in Ht('('l. 1'h(‘ oxygen jiressuia.' and the <mu- 

(cntration of oxyig'n (h'creasc' with the Hqnaro of 
the coneenl rat ion of mangaimse oxiih' in the sing 
;ni<l a ciirvu' is <li awn lor 50 nmleeuli's ' MnO in ilu^ 
^lag. fiirllier eiir\(' is ealeiilated for the partial 
pr('ssiir(' of oxygen in the lialli wliieh is in eipiilih- 
rinni with varvio;/ amounO: of silicon, and from 
consideration of tlu' ('(juation F(‘() I 11-+ Fe-l CO-llO 
cals, at IGOO ' F., llm coneenl ra tion of oxygen and 
tin* ('orrespoiidint’; oxyg/'ii prc'^sure of llie carlxin 
monoxide in sici‘l for diliereiil amounts ofca.rhonare 
ealeulated. It is deduced from the chart that rnan- 
gaiK'se alone is a comparatively wu'ak (h'oxidiRcr, 
hut i.s much Htroriger if sonu' other deoxidiscr liko 
silicon is present. Carbon is a strongc'r deoxidiscr 
than mangamso, hut weaker than nilicon for low 
concentrations. A chart like th«‘ one prepared for 
oxygon would hIiow that dj'suljiliurisation depends 
on the heat of ri'aciion of tin' siiljihidi’M. In regard 
to casting jiraetice, the author prefers freezing the 
ingot after the “ onion ” type to tho “ laiidlock- 
ing ” typo. The ingot should he stripped and put 
in a BoaKing pit liefore the outer layer has pasBod 
the critical range. It is better to forgo between 
V-<lic.H tlian H;it dies. 'I’ho preeaiitioris to b(J 
adopted to minimise ineluBions in making steel and 
in its Buhsoonent treatment are discussed. 

— T. H. Bn. 


Artificud stone. V. (lastaldo and M. Mino, Phila- 
delphia, U.S.A. Eug- Pat. 130,135, 22.7.18. 
(Appl. 11,957/18.) 

‘ Tiles, bricks, and slabs impervious to moisture and 
having a raother-of-pearl lustre are made by crush- 
ing oyster, mussel, or ablone shells, separating the 
mother-of-pearl, mixing it with a plastic mass of 
ordinary cement, and moulding into the desire 
shapO. The surrace of the article is afterwards 


Iron in iron ores; Determination of by llein^ 

hardl's method. R. Frehcnius. /. anal. Chem,, 
1919, 58, 198—200. 

Certai.v modilications are propo.sed; the 5 grms. of 
samjile is digested with 50 e.e. of hydrochloric acid 
(sp. gr. 119) insWad of 100 c.e. as in the original 
method ; after the acid-soluble portion has been col- 
lected the insoluble portion is fused with sodium 
carbonate, dissolved in hydrochloric Ucid, the iron 
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precipitated as hydroxide, and this again dissolved 
in hydrochloric acid and the solution added to the 
main quantity. Alter diluting to 1 litre, 100 c.c. , 
is treated with 10 c.c. of hydrochloric acid (to make | 
the acidity (Mjjual to that obtained in the original | 
method), the mixture evaporated to 50 c.c., the 
ferric salts reduced with stannous chloride, the 
excess of the latter removed by the addition of 
mercuric chloride, the. whole diluted to 2 litres, 
treated with 60 e.e. of maiiganese sulphato-phos- , 
phoric acid solution, and then titrated with per- ' 
nianganate solution. — \V. P. S. 

^^ickel and cobalt; Itapid method for determining j 

Ifi oren and alloys. W. R. Schoellcr and ; 

A H. Powell, Analyst, 1919, 44, 275-280. (See j 
thisJ., 1917, 720; 1918, 269 a.) 

Fuhthku work on the method described previously ; 
(loc.'cit.) has confirmed its reliability for the separa- 
lion of nickel and cobalt from iron, zinc, chromium, ' 
etc., but modification is necessary when the ore 
contains manganese. In the case of ores or alloys 
containing little or no nickel it has been found 
that the addition of solid potassium iodide in place 
of saturated sodium chloride solution promotes 
complete precipitation of the hex ami nceubal tons 
ifalide. The following directions summarise all 
the chief points of the method and its modifications. 

(1) The ore is free from copper, manganese, calcium, 
and magnesium: presence of arsenic immaterial. 
The ore is dissolved in nitric acid or hydrochloric 
acid, or both, the solution evaporated nearly to 
dryness, and tartaric acid (10 times the w^iight 
of trivalent metals present) dis.solvcd in the mini- 
mum quantity of water is added. Fifty c.c. of con- 
centrated ammonia and 5 grins, of potassinm iodide 
are then added, the mixture stirred for 15 ruins., 
the precipitate colloeted, washed with ammoniacal 
iodiao solution (4% potassium iodide dissolved in 
4 vols. of concentrated ammonia: 1 vol, of water), 
‘then dissolved in dilute hydrochloric acid, the solu- 
tion filtered, and the cobalt precipitated from the 
filtrate as phosphate ; the nickel is titrated in the 
filtrate from the cobalt phosphate. (2) The ore con- 
tains copper, otlierwise the same ns (1). Tlie iodide 
precipitate, obtained as in H), is dissolved in liydn)- j 
chloric acid, the solution (Wolorised by the addi- | 
tion of Hiilphurous acid, heated just to boiling, j 
eoole<l, filtered to separate cuprous iodide etc., I 
and the cobalt and nickel then senarated by phos- j 
phate precipitation. (3) General procedure for | 
complex ores free from manganese. The ore is dis- j 
solved in a suitable acid, the heavy metals aro pro- , 
fipitaled with hydrogen sulphide, the mixture is 
filtered, the filtrate treated with ammonium 
chloride and a slight excess of ammonia, and the i 
cobalt and nickel precipitated by s.atnrating the 
solution with hydrogen sulphide. The precipitated ’ 
sulphides are dissolved in agua regia, the solution 
is evaporated almost to dryness, and the process 
continued as described under (1). (4) T/ie ore 

contains manganese. When only a small quantity 
of inanganoso is present, the cobalt ammonium 
phosphate, obtained by any of the above-mentioned 
methods, may be titrated with iV/5 acid (not hydro- 
chloric acid), or the weighed cobalt pyrophosphate 
may he dissolved in sulphuric acid ; the manganese 
is then determined (olorimotrically in the solution 
by means of the persulphate-silver nitrate method, 
and the amount of cobalt is found by difference. 
In the case of moderate or large amounts of 
manganese, the mixed iodide precipitate i.s dis- 
solviS in dilute acid, and the cobalt and nickel 
precipitated as sulphides from an acetic acid solu- 
tion, or the acid solution may he neutraliscKl and 
the nickel and cobalt precipitated as xanthatos. 
Either precipitate is dissolved in omm regia, and 
the tw'o metals separated as described above. When 
nickd ores ar%»free from cobalt, manganese does 


not interfere in the ^anide titration m the 
presence of citrate. — W. r . 8. 

Mercury ore; Technical analysis of . R. 

F. Heath. Chem. News, 1919 , 119, 89 — 90 . 

A MODIFIED gold-cup method is described, in which 
1—5 grms.of the ore is heated with twice its w'eight 
of dehydrated potassium or sodium hydroxide, con- 

iVaftr Inlet ►CITl ' — 1^ — if/dter OuHst 

p • 1 ^ C rucible Stopper 

I ZS^— Water CaH 

j \ which 

j ■ \ collects the mercury 

/ \.Crucible Boiij 


taining 2% of sodium chloride, in a crucible made 
of “candia alloy” or platinum-plated nickel and 
; provided with a cover, water-coil, and flange con- 
structed of rolled gold, as shown in the figure. The 
method is rapid and gives accurate results. 

-W. E. F. P. 

Mechanical dressing ; Investigations on . 

E. Hreves. Metall u. Erz, 1919, 13, 297-307. 
The rate of fall of ore grains and admixeil particles 
in wat<?r is discussed mathematically. Four cases 
are consider(*d in which the ore falls at greater, 
0 (iunl,or less velocity than the admixed grains, alw> 
when the grain size of the dilfcrent materials is 
the same. From a comparison of the equations 
obtained, the most preferable method of separation 
can bo deduced, also for individual ])rocesses the 
j degree of grading that should ho made. The 
I behaviour of flake-shaped grains in water cur- 
rents is considered and the conception of specific 
cross section is introduced. The importance of 
gi'ading and tlie methods of sifting and grading hy 
\v:>t(‘r currents are discussed and a convenient 
form of api)aratus for obtaining grains between 
prescribed limits is described. Two luuv forms of 
sep.irator are also described, in one of which the 
motion of the wuiter is accelerated, whilst in the 
other, in addition to the main horizontal current, 
the water flows downwards w ith decreasing velocity 
duo to tlio introduction of an upward stream. 

— T. H. «u. 

Metals; Mechanicfd tests of . C. Fremont. 

Comptes rend., 1019, 169, 228 — 231. 

Two simple, portable, and inexpensive pieces of 
appar.atns are described for testing the tensile 
strength and ductility of metals, and their resist- 
ance to iinpa(‘t. The apparatus is, in each case, so 
designed that only small specimens of the metal 
, are ncces.sary. In the former apparatus the test- 
j piece is hold between two bars of metal pivoted at 
i their centres, the other ends of the l)ar8 being sub- 
1 initted to varying pressures by a vice; a device for 
indicating the tension on the test-piece is pro- 
' vided. In the impact tester the test-piece is broKen 
I by a blow of a hammer actuated by a spring, and 
the “ residual work ” is taken up by a spring im- 
mediately lielow the test-piece, tne compression of 
which is indicated on a dial. — W. G. 

Patents . 

Iron ores; Process of reducing . G. Jakova« 

Mertnri, Paris. Eng. Pat. 129,354, 29.10.17. 
(Appl. 16,768/17.) Int. Conv., 2.11.16. 
Rbdxtc^ok of iron ores mixed wiGi suitable fluxing 
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material, but without solid carbonaceous fuel, is 
effected by the combustion in the furnace of “ a 
mixture of poor gas (90% carbon monoxide and 
10% hydrogen) and of rich gas (50% carbon mon- 
oxide and 50% hydrogen) in such proportions that 
the volume of carbon monoxide never exceeds 50% 
of the whole volume, to which mixture hydrogen 
in any proportion may he added/’ The propor- 
tions of carbon monoxide and of hydrogiii depend 
on the degree of carburisation desired in the metal 
pioduc'ecl. — C. A. K. 

Steel [for cuttino tools, etc.]. P. Maegregor and 
A. Balfour, Sheffield. Kng. ihit. 120,330, 
19.10.17. (Appl. 15,224/17.) 

Steel for cutting tools and suitable for high-speed 
work contains 1—0% Ni, 1—3 5%, C, 6 — 20%, Cr, 
and a small percentage of manganese'. A steel of 
the following approximate tomposition is speci- 
ficallv claimed:— C 1-45%,; Si 04%^; Mri 025%; 
8 003% ; P 003'': ; Cr 12 5% ; Ni 3 5".. ; Pe 81 8-1%% 

— C. A. K. 

Ferro-manijonrse ; Manufiniuri' of [uiv-atrhon . 

R. A. Hadticld, London. Kng. Pat. 129,420, 
8.7.18. (Appl. 11,198/18.) 

Low-('auhon f(‘rro-mnnganose is produced by do- 
carburising high-carbon ferro-nianganesc in an 
electric furnace by nn*anK of a manganese ore and 
carbonaceous material. The latter prevents exces- 
sivo oxidation of the bath by reducing the 
mangancso to tlie manganous state. Small addi- 
tions of lime, ferro-ailicon, or calcium silicide may 
1)0 made to regulate the coiuiition of the slag ])ro- 
cluccd. — C. A. K. 

Iron or sir cl; FJ cef rolyfic method of cl con inti . 

(). xMarino, ILuidonl Kng. I’at. 1 20,489, *9.8. IS. 
(Appl. 12,060/18.) 

'fiiK metals are eleaned ))y Uio C'leet roly ti<* method, 
using an eb'ctroiy te euiisisting of a solution of a 
soluble sulpliate, siieh as aluminium, magnesium, 
})otassium, or sodium sul[)hate, and a soluble 
iluoride, siieh as magnesium, potassium, or sodium 
fluoride, to which 5—20% of hydrofluorie acid may 
he added. About 1 part of Iluoride to 3 of sulpbat<* 
is recommeruhsl.- B, N. 

Allay. 4N% ,1. Reardon, Pittsburgh, Pa., Assignor 
to \\ estiugliouse fOectric ami Manulaeluriug 

Co. U.8. Pat. 1,305,166, 27.5.10. Appl., 18.3.14. 

An alloy, suitable for easting witlioul the forma- 
tion of l)low-holcs and black sju’cks in tlu' castings, 
(ontains aluminium, magucsiuin, and less than 1% 
of vanadium.- B. N . 

Lead; F.ri rad uni of - - from it.'i ores. K. K. 

Klrnore, Boxmoor. Kng. J’at. 120,77.3, 6.7.18, 
(Appl. 11,126/18.) 

In the process of extracting lead from its sulphur 
ores by means of strong brine solution, in which 
the lead is recovered partly as sulphate and partly 
as chloride (Eng. Pat. 127,641 ; this J., 1919, 541 a), 
a certain (juantity of sodium sulphate accumulates 
ill the brine as a result of the reaction. The mix- 
ture of load sulphate and chloride may be wholly 
converted into sulphate by cooling the used brine 
solution to C., dis.solving the crystallised sodium 
sulphate so obtained, and treating the precipitated 
lead salts with the hot solution. Technically pure 
lead sulphate may be separaterl from the soiiiiiin 
chloride solution, which may be returned for the 
extraction of a fresh quantity of ore. — C. A. K. : 

Nickel; Recovery of from its sulphide or oxide, 

H. W. 0. Annable, Egham, and Nickel Concen- i 
tration, Ltd., London. Eng. Pat. 129,667, , 
19.11.17. (Appl. 17,031/17.) 

Niceil lulplude ore or la heated at SOO*’ — j 


KXX)^ C. in a non-oxidising atmosphere, with a 
metallic chloride, preferably sodium chloride, to- 
gether with a material, e.g. iron pyri^, to supply 
sufficient sulphur to convert all the nickel into the 
sulphide form. After a period of 30 — 60 min9. the 
mass is oxidi.sed in contact with air at a Uunpera- 
turo sufficiently high (500® — 600® C.) to docompott^ 
iron and copiwcr sulphate's, hut below the decomposi- 
tion temperature of nickel sulphate. The latter 
is leaclu'd out with water, and the nickel values 
are re(<)verc*d by known inethwls. — (% A, K. 

Combustion [sinrlting] process, and apparatus for 
praetisnni the same. V. (Jarred, Assignor to 
(Jarre<l-(5ivers Corp., New York. U.8 Pat. 
1,311,807, 29.7.10. Appl., 26.5.17. 

'I’liE smelting proce.ss is carried out in a vertical 
shaft, wherein tlie ore to l)t> smelted is arranged 
upon a suitable bottom HU])port. The interstitial 
space between the various portions of ore is snpple- 
iiK'iited by and coiim'cftsi with a chaml»er adjoining 
llie lower }>ortiou of th(‘ mass of ore. Air carrying 
pulverised fuel is forced under pressure into this 
< hamher, and the ignited strenm is direi'ted into 
the lower portion of tin' ore. — J. 8. (1. 3% 

(L'acibles, meftinii-iuds, and the like; FAe c.i rically- 
heated - . 'riie Morgan Crucible Co., lAd., 

and (% W. Speirs. liOtidon. Eng. Pat. 120,407, 
8.6.18. (Apf)i. ‘)160/18.) 

The crticihle is heat«'d by the passage of an electric 
current through it, ami the spout, lip, or pourer 
is also lica((‘d hy tlie current pieparatory to the 
pouring ot tiu' metal, the spout Ixung providtsl 
with an extension to whic'h an (‘h'ctric terminal 
may he a|)plicd in addition to the L'lininals used 
for (h(‘ ho<iy of ihc criicihle. B. N. 

Fleclrodes for cfedric are u'eldiini K. Ltinguepin^ 
Paris. Kng. Pat. 120,360, 31.10.17. (Appl. 
15,888/17.) 

An electrodi* for I'lcclric arc welding is composed 
of a rod of metal and a covering slieath, tlie latter 
being ])erfectly homogeneous and compact and not 
('asily fusible, with a boiling point suflicicntly clow' 
lo its nu'lting point to pn'vmU the formation of 
^hlg. A thill hheath of pure kaolin may he used, 
which, in the opc ratijui, is entired.y volatilised, only 
giving out vapours whieli condense on the cool sur- 
fae(> of (he ohjeel (o i)(> wehled, witlioiit being able 
to mix wilh the molieu nieiai. B. S. 

Metal reflerinrs. (% . V. Eery, Paris, Eng. Pat. 

12i).323. 17.10.17. (Appl.' 15064/17.) Tnt. 

Conv.. 23.lt), 16. 

Metal reflet tors usetl for i oncmitrating radiations, 
liarticularly of inlra-retl rays, are preserved from 
( orrosion Ity ihci application of a film of asphaltum. 
A solution of asphaltum, in ben/.iiu', may he apjilied 
to tin* metal surface' as a varnish and exposed to 
the action of suidiglit or to the light from an arc 
or mercury vapour lamp. The varnish becomes in- 
soluble and is said to absorb luminous ray.s while at 
the same time it is transparent to infra-red rays. 

- C. A. J(. 

MeialluKjieal and like furnaces; ConstrurAion of 

doors for . A. 4% Nutt and K. A. Harvev, 

Hheffield. Eng. Pat. i;)0,2I8, 7.10.18. (Appl. 
16,238/18.) 

Furnaces for heating blooms, ingots, and the like. 
Soc. Franc. d’Kxploit. de Fours Hpcciaux a Haute 
Temperature, Paris. Eng. Pat. 130,061, 7.1,18, 
(Appl. 387/18.) Int. Conv., 28.8.17. 

Smelting furnace or cupedn. A. Poulson, Hough 
Green, and W. C. A. Mate, Garstang, Aissignora 
to C. J. Rourke, Cheadle Hulme. U.8. Pat. 
1,311,711, 29.7.19. Appl., 16.10.17. 

SxE Eng. Pat. 110,283 of 1917; thif J„ ,1917, 12$0; 

D 
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Gai-ftred /urnacM. Eng. Pat. 130,476. See I. 
Smoke and fume. Eng. Pat. 129,721. See I. 
Pickling liquors. Ger. Pat. 312,492. See VII. 
Aluminium etc. Eng. Pat. 730,164. See VII. 


XLELECTRO-CHEHISTBY. 

Patknts. 

Electrolysis of solutions. V. Griiner, New York, 
Assignor to Norsk Hydro-Elektrisk Kvaclstdak- 
tieselskab, Christiania, Norway. U.8. Pit. 
1,311,606, 29.7.19. Appl., 13.2.18. 

Anodes used in the eler trolysis of aqueous solutions 
are protected from oxidation by adding water-glass 
to the electrolyte. — B. N. 

JUiaphragms for electrolytic cells. Chomischo 
Fabrik Weissenstoin G.m.b.H., Vienna, 
and 11. Walter, Villach, Austria. Eng. Pat. 
112,446, 24.12.17. (Appl. 19,082/17.) Int. 
Conv., 19.12.10. 

A DIAPHRAGM for olootrolytic cells is provided on its 
faces with a stories of slaggored notches or grooves , 
for the purpose of reducing its thickness. The ■ 
stability of the plate is increased, and strains in , 
the material conipfinsatcd for, by arranging that 
the notches or grooves, running in straight, broken 
or curved, or retraced lines, change their direction 
whilst retaining a symmetrical arrangement. 

— B. N. ; 

Electric hatterle^ Dry and method of making ' 

the same. Vv. J. Mcdlorsh-Jackson, London. i 
From Burgess Battery Co., Madison, Wis., ' 
U.8.A. Eng. Pat. 128,332, 19.3.18. (Appl. ; 
4866/18.) 

A PORTION or all of the matt^rials of a gelatin isahle ; 
electrolyte is cooled to below 12*^ C., the materials 
mixed, and whilst still cold poured between the 
electrodes of the cell and allowed to gelatinise as 
the temperature rises from 12° to 24°‘C. The elec- 
trolyte may bo prepared by adding two parts of ■ 
i-otton starch and one part of corn (maize) meal to 
a mixture of 460 gniiH. of animoiiiurn chloride and 
1000 c.c. of zinc chloride solution of about 35° B. 
(sp. gr. 1 32) cooled to 0° — 12° C. It may contain 
7—34*^/, by weight of cereal, mixed with 20 — 70% 
of» mixed chlorides, the zinc chloride constituting 
13 — 47% of the gelatiniaablo electrolyte. An elec- 
trolyte containing about 36 7% of its weight of zinc 
and ammonium chlorides will set in a few minutes 
at 12° -24° C.— B. N, 

Batteries; Electric . L. Rahinovitch, Kings 

Langley, and A. Mond, London. Eng. Pat. 
129,423, 8.7.18. (Appl. 11,181/18.) 1 

The electrode, or container to he used as the elec- 1 
trode, is prepared by electro-depositing or spray- 
ing on to a neutral base a coherent layer of metal 
or metal alloy capable of producing an electric 
current with another suitable electrode. A block 
of wood, ebonite, celluloid, or other suitable mate- 
rial of the shape and size of a battery is made with 
one or more holes adapted to serve as containers 
for the battery proper, the interior of the holes > 
being sprayed with metal. Or the outer shell may 
be prepared from sheets of celluloid, ebonite, non- 
inflammable eollnloid, papier-mache, cardboard, or 
the like, stamped in pairs, so as to form one or 
more semi-circular recesses of equal size, which, 
when placed in juxtaposition, form cylindrical 
' chambers of the shape of the outer contour of the 
battery, the recesses being coated with metal. As 
further alternatives, the shell may be stamped from 


sheet metal, and the interior of the shell coated 
with the required metal ; or a sheet of paper, cellu- 
loid, or other neutral material, made waterproof if 
necessary, may be cut to the required size and 
shape, sprayeii with the metal, and then bent or 
folded to shape. — B. N. 

Storage batteries; Utilising gas from electric . 

E. I. Dodds, Assignor to Flannery Bolt Co., Pitts- 
burgh, Pa. U.S. Pat. 1,312,311, 6.8.19. Appl., 
25.7.17. 

The gas escaping from an electric battery is burned 
in a burner enclosed in a body of “ light-iienetrating 
material ” having a coating of phosphorescent 
material. — B. N. 

Furnaces; Electric . The Morgan Crucible 

Co., Ltd., and C. \V. Siieirs, London. Eng. Pat. 
129,760,14.6.18. (Appl. 9822/18.) 

An eltjctric furnace comprises a container in the 
form of a dish or hearth composed of a material 
constituting the conductor through which the cur- 
rent is passed, the hearth being approximately 
circular- m plan and having three integral lateral 
oxtensioiia to which are applied terminals for the 
supply of ubreo-phaso current. The hearth is en- 
closed in a lihod metal casing arranged to tilt, and 
the arch or roof Ir also heated electrically by tnree- 
phaso current.^ — fi. N. 

Furnace; Electric . J. R^uinerfelt, Djursholin, 

Sweden. U.S. Pat. 1,3616,167, 27,5.19. Appl., 

.‘ 110 . 18 . 

An electric furnace is provided wiih a number of 
eloctrod(« projecting downwards into a ;.^cv3tiiig 
room towards projections from the side wall which 
correspond to each electrocle and supimrt carbon- 
aceous contact material for arcs from the electrodes. 

— B. N. 

Furnaces; Electric arc . H. Coates, and Wat- 

ford Electric and Manufacturing Co., Ltd., Wat- 
ford. Eng. Pat. 130,020, 19.12.17. (Appl. 
18,876/17.) 

An automatic regulator for arc-furnaces, controlled 
by tl»e current-strength of the arc, is combined 
with an automatic switch having two or more posi- 
tions controlled by the voltage across the arc; the 
switch is connected by suitable means with the 
eurront-coTitrolled regulator, so that in one posi- 
tion of the switch it permits the regulator to 
operate in its normal manner, but in another either 
modifies the action of ilie regulator or substitutes 
therefor the control of the connecting means in 
such a manner that the arc is lengthened, and at 
a more rapid rate than by the normal operation 
of the regulator. The switch is constructed to move 
a live contactor between two yieldingly-supported 
contact pieces, one affording an idle current, whilst 
the other forncs part of the operating circuit for 
the switch, and the parts are so constructed that 
the contactor does not, when moving in either 
direction, break circuit with one contact piece 
until it has made circuit with the other. The 
switch may control a second switch which is closed 
electro-magnetically in each of the two operative 
positions, and may he combined with suitable arms, 
operated by* the second switch, to put a brake for 
the arc-adjusting motor on and off automatically 
as the switch passes from one position to the other, 
i as, for example, to connect and disconnect a 
I braking resistance to and from the motor armature, 
i -B. N. 

I Furnaces; Electric . J. R. Hoyle and P. W. 

i Fawcett, Sheffield. Eng. Pat. 130,205. (Appls. 

I 15,302, 20.9.18, and 222, 3.1.19.) 

A BfcupiiD or guard for the electrode is made in two 
I or more parts, which together form a conical 
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chamber, the lower portion of the shield resting 
on a wateriK^led ring forming a base surrounding 
the opening in the furnace roof throu^ which I 
the electrode passes. The upper portion of the 1 
shield rests against the circumference of the elec- 
trode^ which can slide through it, und forms a sub- 
stantially air-tight joint therewith, the segmental 
members being kept in place against tlie electrode i 
by means of a divided ring. The segmental 
members are constructed preferably with overlap- : 
ping joints, and each memVr is hinged or pivoted 
to the dange ol the water-<‘oolod ring, so that it 
may be tunuHl back clear of the electrode.— B. N. 

Furnaces; Electric - ~. G. Marriott, SbelTield. 
Eng. Pat. 130,288, 3.3.19. (Appl. 5212/19.) 

Tiik furnace hearth is formed of a layer of fine 
dolomite, on which is superpt>st‘d an aabestos mill- 
board covering, which extends partly up the outer 
walls and around the doors and tupping spout. 

A copper or bronze plate, placed centrally on the 
asbestos covering, is surrounded l)y a layer of thin 
magnesite bricks, which stand slightly above the 
level of the plate, and the latter is covered with a , 
layer of graphite powder up to the level of the sur- 
rounding bricks. A relatively tliick layer of ram- | 
miiig, consisting of dolomiti^ 60%, magnesite 30%, 
fine metal nail clippings or metal turnings 8%, i 
graphite 2%, and a ninding of tar, is built al>uve. | 
and a thinner ramming and banKs of the usual i 
construction are sui)erposcd on Ibis. A layer of i 
fine chromo ore may be applied to the top of tlie i 
hanks and surrounding brickuork shell, and 
beneath the furnace walls. — 11. N, 

(a) Electrode [for electric furnaces] and process of 
makuKj the sa^ne. (n^ o, n, k, f, o, and ii) 
Electrode. J. C. King, Montreal, Canada. 
U.S. Pats. (a) l,3l2,2r>^», (u) 1,312,2.56, 

(c) 1,312,257, (d) 1,312,258, (k) 1/112,259, 

(k) 1,312,260, (o) 1,312,261, (h) 1,312,262, 5.8.19. : 
Appl., (a) 22.5.16; (a to n) 9.10.17. ] 

(a) An electrodi' is pr()vid(?d with a roughened sur- i 
lace and a protective coating overlying and baked ; 
on the surface, (n) An electrode comprises a core, ■ 
a non-oxidising jirotectivo coating bonded or baked ' 
on to the core, and an outer coating of cementitious 1 
material applied to the coating, (c) The carbon i 
core is provided with a roughened surface and a I 
coating of non-oxidising material and metal 
particles bonded or baked on to tho roughened 
surface, (n) Magnesite, (r.) dolomite, (f) bauxite, 
< 0 ) chrome iron ore, (n) “ zirconium,” mixed with a 
carbonaceous J)indiiig material is bonded or baked 
on to the roughened .surfaee. — B. N. 

Induction [electric] furnace havin<j unidirectional 
circulation. J. U. Wyatt, Assignor to Tho Ajax 
Metal Co., Philadelphia, Pa. U.S. Pat. 
1,312,069, 5.8.19. Appl., 29.8.18. 

An induction furnace is provided with walls form- 
ing a furnace chamber, and a resister channel for 
molten metal beneath and communicating with the 
furnace chamber, one part of the chann^ being of 
restricted cross-section. An alternating current 
transformer is arranged with one leg threaded 
through the channel, tho leg being nearer the metal 
at the more constricted part of the channel than 
at other parts. — B. N. 

'Wehnelt [current] interrupter. Polyphos Elck- 
trizitate-Ges.m.b.H., Munich. Ger. Pat. 
312,568, 25.11.17. 

The durability of the active electrode of the inter- 
rupter is increased by making it of osmium or 
iridium in place of platinum. The current 
'Strength, dependent upon the area of the electrode 
surface, is moreover, thereby maintained more*con- 
rstant.-^. 8. G. T. 


Furnaces: Electric . A. D. Keene, Schenec- 

tady, N.Y., U.8.A. Eng. Pat. 119,2^, 80.8.18. 
(Appl. 14,079/18.) Int. CJonv., 6.9.17. 

See U.S. Pat. 1,255,613 of 1918; this J., 1918, 213 a. 

Melting furnaces: Klectric . T. F. Daily and 

F. T. Cope, Alliance, Ohio, U.S. A. Eng. Pat. 
4.9.18. (Appl. 14,400/18.) Int. Conv., 

4.9.17. 

See U.S. Pat. 1 ,272,186 of 1018; this J., 1918,692 a. 

l)r\j cells: I'rucess of resuscitating spent , 

K. Horii, Hokkaido, Japan. U.S. Put. 1,311,569, 
29.7.19. Appl., 29.5.18. 

Ske Eng. Pat. 121,137; this J., 1919, 376 a. 
Electrodes. Kug. Pat. 129,7.35. See Il». 

Suiphonic acids. Kng. Pat. 129,IH)2. See III. 
Electrodes for welding. Kng. Pat. 129,360. See X. 
Cleaning iron or steel. Eng. Pat. 129,189. See X. 


XII.~FATS; OILS; WAXES. 

Castor oil; Abnonnal sample of . W. 11. G. 

Atkins. Analyst, 1919, 41, 287—288. 

A SAMiM.K of castor oil, prepared in Kgynt from 
Hciods prodiiccil there, bad an abnormally low vis- 
cosity, tho time of How (Bedwmjd) at 15 5*^’ (1 being 
262 secs. 3'ho Bpr. gr. was slightly low (0 9575 at 
15-5'^ ().), but nil the other vaiues were normal. 

-W. P. S, 

Candlenut oil. JiCspinasse. Ann. Falsif., 1919, 12, 
152-1.53. 

l)nY candleiint ki'rmis {/\ leu riles triloba) yield 6.1— 
1V5% of a yellow oil which has slight purgative 
properties; the kernels themsolves aro imisonous, 
two to four producing grave symptoms when eaten, 
but tho poisonous principle does not appear to pass 
intoiliooil. The oil has tlio following characters ; — 
Kp. gr. at 15^ C., 0927 ; acidity (as oleic acid), 
0 70%; saponif. value, 175; iodine value, 137. The 
oil is .suitable for soap-making or as a substitute 
for linseed oil in paints. — W. P. 8, 

Acetyl value [of oils]; Determination of the . 

\i. Carcano. Boll. Chim. Farm., 1919, 58, 121 — 
122 . 

Attention is directed to the fact that repeated 
washing of acetylntod oils w’ith boiling water causes 
a slight hydrolysis of the aoetylateil product. Free 
a('idity should he titrated in the cold before dotcr- 
miniim tho sammification value of tho acajtylated 
oil.— C. A. M. 

Clycerol. Connstein and Liidecke. See XVIII. 
Patents. 

Emulsion; Method of and means for producing . 

O .T. Christensen, London. Kng. Pat. 129,757, 
11.6.18. (Appl. 9004/18.) 

A CONK is rotated adjustably within a conical casing 
8iipport(Hl on a frame. The inner surface of the 
casing and the outer surface of the cone or rotor 
.ire divided intn a series of working surfaces by 
annular grooves cut on the oppo.sed surfaces. The 
angle which the middle surface makes with the 
vertical is ies.s than that made by the upper and 
lower surfaces. A regular feed of melt^ fat to 
the different surfaces is ensured by means of a dis- 
tributing cylinder fixed below tfie frame 'of the 
. machine. The cylinder has a nufhber of openings 
I in the bottom, each connected hy a separate pipe 
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wi^i » different lurfnoe, and a flat disc with one 
perforation is rotated close to the bottom by a 
shaft geared to the machine. The cylinder is kept 
full of melted fat, and as the disc rotates and the 
hole comes successirely over tlie openings in the 
bottom of the cylinder some of the fat passes to 
the delivery pipe. — W. H. C. 

Bemovinu sulphur from oils, Eng. Pat. 120,349. 
Sre JIa. 

Oil-proof paper. U.S. Pat. 1,311,595. SeeV. 


XIIL-PAINTS; PIGMENTS: VARNISHES; ' 
RESINS. i 

Varnishes, etc.; Oravinietric method of compariruj | 
viscosities of H. C. 8. de Whalley. 1 

Analyst, 1919, 44. 288—289. I 

A MicuoscoPK slide, 3 in. long, 1 in. wide, and about : 
002 in. thick, is placed vertically in a small covered j 
beaker, and the whole is weighed. A lino mark i.s 
scratched across the slide 2 in. from the lower end, ' 
and the slide is then immersed up to the mark ; 
in the varnish, which has been brought previously i 
to a definite temperature; the slide is held in the i 
varnish for 5 si'cs., slowly withdrawn (vertically), ■ 
kept suspended just above the surface for 60 secs., | 
and after drawing its low<>r end across the edge of i 
the vessel containing the varnish, it is replaced in | 
the eovcre<l Ihiaker, and weighe<l. The increaso in 
weight multiplied by 100 gives a viscosity value 
which serves for compai isoii purposes. — W. P. S. 

liahanis; Alcoholysis of . E. Fourncau and M. 

Crespo. Pull. Soc. Chim., 1919, 25, 386— 389. 

Thk balsam is boiled for six hours with an equal 
weight of alcohol coutainiug 3% of hydrogen 
chloride. 'Phe product is then neutralised with 
sodium carbonaLo, and the esters and alcohols an^ 
distilled oil’ in steam and subso([Ueutly separated 
by fractional distillation. In this process the resins 
are not attacked. 3’olu and Peru balsams, benzoin, 
and storax were examined, and the results sliow 
that the balsams consist of. mixtures of ciniiamyl 
and benzyl cinuaniates and benzoates in varying 
proportions and rc'sins. l'’iom Peru balsam a small 
quantity of a U'rpenic alcohol, probably identical 
with Thoms’ poruviol, was foiind. Storax only ; 
yielded ciiiiiuniyl < innainate, there being no indica- | 
tion of the jin'sence of eitlier benzyl alcohol or : 
benzoic acid. 'I'lie application of alcoholysis in tlie 
analysis of balsams is suggested.- AV. C. ' 1 

Coumarone. resins etc. K. Stern. Z angew ' 
Chein., 1919, 32. 210- 218. (Stv tbi.s J., 1919*, I 
295a, 329a.) ' 

Tuk polymerisation of coumarone is reversible. , 
ff coumarone resins ai\' distilled under ordinary : 
or, Ix'tter, under reduc<ul pressure, yellow or i 
goUlen oils are obtained between 15(F and 240° C\ i 
consisting, in the main, of coumarone or partially ' 
depolyinerised i)aracoumarono, together w'itii j 
indeno, hydrindene, and small quantities of phenol. 
On treating those coumarone oils with conaensing 
agents and catalysts, solid resins or oils are 
obtained, varying in character with the nature of 
the catalyst. Zinc chloride and silicon tetra- 
chloride have no polymerising effect, but tin tetra- 
chloride has a pronounced influence even when only 
1% is usckI. The polymerising action of certain 
chlorides such as aluminium chloride is specific, 
and is not duo to liberation of hydrogen chloride. 
Coumarone oils are not autoxidisable like drying 
oils, but when mixed with 4—6% of driers, such 
as leajd reainate or manganese resinate, they yield 


dry films. A mixture of boiled linseed oil with 
up to 30% of coumarone oil dries as readily as 
ordinary boiled linseed oil. On the other hand, 
the drying power of coumarone oils is retarded by 
the addition of relatively small amounts of linseed 
oil. The distinctive oxidation process of coumarone 
oils is primarily attributable to indene. The addi- 
tion of pure indene to a coumarone oil, which dries 
(with driers) in 18 — 24 hours, distinctly retards the 
drying process.— 0. A. M. 


XIV.-INDIA'RUBBER; GUm-PERCHA. 

Rubber; Recent methods for the estimation of . 

Utz. Z. angew, Chera., 1919, 32, 235 — 236. 

PoNTio’s method for the estimation of rubber by 
precipitation of the filtered solution by alcohol is 
not to bo recommended, the chief difliculty being 
the removal of enclosed liquid from the rubber clot. 
In Marquis and Heim’s process (this .1., 1914, 951), 
in which tlie solution of deresinisod rubber (1 grin.) 
in chloroform (100 c.c.) is shaken for 3 minutes with 
sulphuric acid (8 grms.) before being poured into 
the alcohol, a flocculent, easily filterable precipi- 
tate, of the saim^ composition as the original 
rubbeu’, is obtained which can lie collected in a 
(looch crucil)I(‘, wa.slied with alcoliol, and dried; 
the results olitaiucd in this way are very satis- 
factory. Vauhel’s method (this j., 1912, 887), in- 
volving the troatmont of 20 c.c. of a solution of 
the rubber (2 grins.) in chloroform (100 c.c.), with 
imtassinm bromide (5 grins.), dilutee bydrocliloric 
acid (1:10; 200 c.c.), and potassium bromato of 2% 
concentration (40 c.c.) in a stoppered flask, followed 
by the addition of a small fragimmt of iodine and 
titration of the excess bromine with sulphite solu- 
tion, also gives good results; it is advisable, how- 
ever, to allow 30 mimiies to elapse between tlie 
commencenH'iit of the bromination and the titra- 
tion. Carbon tetraeblorido can ho used instead of 
chloroform, but the procipitat<' of caoutchouc tetra- 
bromide is then rather loss finely dividtsi, and the 
subsequent titration takes a longer time. — D. F. T. 

Patents. 

I'ulcanisation of rubber uud other like s}(h.dances. 
North British Buhlier (’o., and B. 1). Porritt, 
Edinburgh. Eiig. Pat. 129,798, 17.7.18. (Appl. 
11,681)/ 18.) 

Sonir.M ])henoxide ami other compounds of the 
strong alkalis with aromatic hydroxy-compounds, 
the eresols or id-iiaplitliol, are used as catalysts 
lor accelerating the (ombiuation of riiblx'r and miI- 
phur in vulcanisation ; the addition of 2% of sodium 
phenoxide to a mixing of rubber 90%, sulphur 10%,. 
will reduce the lime of vulcanisation at 40 lb. steam 
pressure by more than 75%. — D. F. T. 

Vulcanisation of caoutchouc; Frocess for the . 

S. J. Peaidiey, Davenport, Eng. Pat. 129,826, 
26.7.18. (Appl. 12,179/18.) 

Nascent sulphur produced by the interaction of 
sulphur dioxide and hydrogen .sulphide appears to 
be capable ol comliining with rubber at the ordinary 
atinovsphoric temperature and bringing about effec- 
tive vulcanisation. Rubber shoot, either dry or 
wetted with benzene, may he submitted succes- 
sively, and, if necessary, repeatedly to atmospheres 
containing sulphur dioxide and hydrogen sulphide 
respectively, or the gases may be applied succes- 
sively to an ordinary rubber solution ; in the latter 
case the solution rapidly beootnes more viscous and 
ultimately forms a jelly, which is no longer soluble 
in the solvent. — D. F. T. 
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Indiambbet eMnponfions of iubHitutes thereftif; 

MAUnfAtiure of . W. 1F. Macdonald, London. 

Eng. Pat. 130, 52S, 21.11.18. {Appl. 19.128/18.) 

A cowposmoN of general utility, r.p., for jointing, 
tyres, and floor iPate, is made by mixing 50% of 
powdered slate with 15% of .sulphur ana 35% of 
indiarubl>or and vulcanising. ()n iiureasing the 
proportion of .slate the product becomes suitable 
for pencil or ink erasers. — D. F. T. 

VufrnnisitKf rubber; ib'orc.f.s for — nnJ product 
obtained therebji. S. P. Tliacker. Wechawkoii, 
N.Y., A.ssigtuir to K4>vere Pubher <<). U.S. Pat. 
1,312,141, 5.S.19. Appl., 5.1.18. 

UriniKn or similar m.aterial is mixed witli an organic 
vulcanising agent and red lead, and tluui vul- 
canised. — D. F. T. 

Jtuhber solvent ; Method of recorciint/ . J. 1). 

Morron, Lakewood, Ohio, A.ssigiu)r to Mecbani(‘al 
llubber Co. L.S. Pat. 1,312,152, 

Appl., 11.4.10. 

In the manuia<'ture of vulcanised rubber articles 
by the dipping method, the dipping form, coated 
with ruhlxT .solntio!i, is first passed through a hatli, 
the litniid of wliich is mutually soluble witli the 
rubber solvent hut not witli the rubber; the rubber 
solvcmt is then extracted from the bath by agitating 
with oil and allowing the oil to wparati*. — P. F. T. 


I 

i Tanning material fr&m hark; Proboii 

for obtaining . R. 8ilborb©t*irtr, KMitdti, 

i Bohemia. Eng. Pftt. 130,010. 17.11.17. (Appl. 

: 16,970/17.) 

Tirt resin in dried pine-tree bark is rotfaoved By 
means of a solvent, preferably bonzjjtie, naving a 
b. pt. of lOO*^ C. or slightly above. The extracted 
bark is lixiviatetl with warm water yieldinj^ a liqilor 
: of 10"^- IP’ B. (sp. gr. 107—110); on increaseil 
yield of 15' tanning m.iti'rial is obtained by this 
proiess," 1), W. 

Adhesive. \ eijehihJe (flue anil pvuvess of niakiiig the 
same. W. M, (Jrosvenor, Ninv York, Assignor to 
Perkins (Jlue Co. U.S. Pals, (a) 1,311,964, 
(lO 1.311 .!H)5. 5. Si. IP. Ai)pl., 25.2.16 and 8.12.17, 
(u) renewed 17.2.H), 

(a) St.mu u (10 parts) and finely ground mixed wax 
(I parts), ti»mprisiiig jiboiit Hi) ' parnflin and 20% 
earnauba wax, are mixed with water and heated to 
limit the wax .iml burst tlie starch. The mixture iS 
agiiattsl to I'tnulsify th(‘ wax and a filh'r is added 
to give' body to the adhesive, (a) .\ salt of an alkali 
metal and a nsinous substance are mixed with a 
starcliv earhohydrato in solution in 3 parts or less 
by weight of water, thus giving a product having 
HulLst.iniially tlu' })roperties of animal glue. — D. W. 


XV.-LEATHEH; BONE: HORN; GLUE. 

Tannin; Waste pulp tniU bark as a source of . 

\’. I', KdwanL. J. Aincr. Ix'atber C'bam. 

Assoc., 1919, 14, 381—90. 

W astk jnilj) mill lu'mhx k bark <-oiuaiiis 50,,' oi 
moisture, wbicli must be reduced by drying to pre- 
vent formatioi: of moulds and to reduce freight 
charges. 'I'bo !)ark, freed as much as possible from 
w'ood, is pilc(l to a depth of 10 in. on a sheet iron 
scr(-(‘U 10 ft. sq. held 30 in. froin the ground. Hot 
air from a larg<* blower fan is admittoil in the 
middle of one side undonioatb tiie screen. There 
IS pi-iK. t ically no Joss ol tannin. Tin* .analyH<‘H of the 
dri('(l hark have been found to vary between the 
foll(M\iiig limits; - Moisture 7-9 — 15-9/,, norirtans 
5'8 — 7 1, tannins H9 — 1135%. The hemlock hark 
from paper mill operations would be sufficient to 
supply 55;^, of the tannin iiMiuiremcnts. — J). W. 

Tannin anahfsis ; Kaolin for . R. W. Frey. J. 

Amer. Leather Chern. Assoc., 1919, 14, 393 — 401. 

Tuk following spi'cifications are suggested for a 
satisfactory kaolin for analytical use:— It should 
he ]>urc white, free from gritty matter, and should 
w'et up readily, showing no tendency to lump. 
It should give clt'ar filtrates witli tannin solutions, 
and, on standing overnight w’ith distilled water, 
should give a clear supernatant liquor which, when 
Ixiiled down, should not hi' alkaliiu* to nheiiolphthuL 
ein. The dried samjile on ignition should show a 
loss of 12 — 15%. It should not give a discoloration 
with 05% tannic acid solution. 15 grins, should 
bo shaken with 250 c.c. of ]V/5() acetic acid, allowed 
to stand for one hour, and 50 c.c. ot supernatant 
liquor titrated with iV/10 sodium hydroxide and 
ha>rtiatino. The titration from this test should give 
the characteristic end point and not differ from a 
blank te.si by more than 0-25 e.c. The remainder 
of the liquid after pipetting the .W c.c. should bo 
filtered until clear and 100 c.c of the filtra^ evap^ 
rated, dried, and weighed. The residue, after sub- 
tracting that obtained from a blank test and 
dividing by six, should not exceed 10 


XVI. SOILS; FERTILISERS. 

\ ei/elof ion ; Aeloni of fluorides on . Kidd 

trials. A. (;auli(*r and P. (Mausmann. Comptes 
rend., 1919, 1C9, 115-122. 

In field trials (arritsl out on a imor sandy soil, 
amorphous (alcium fluoride being applied at the 
r:iO* of 55 8 gnus, per sq. metre as a source of 
fluorine, increased (Top yields varying from r)'2 to 
5S 7 / wen* obtained with c(’rtain s[)eeie.s of plants. 
Positive results were obtained with wheat, oats, 
carrots, polatocs, p(‘08, beans, and poppies^ whilst 
beetroot, kidney hi'ans, and cabbage gave cither no 
iiicreasi* or a decrease. lh>tato(^8 sliowed very little 
inciN'asc in tin* yi'ar ol application ol the cahuum 
fluoride, but a v(*rv inarkc'd increase (58-7%) in the 
next year, whilst niost of the other (Tops showed 
little if any residual olh'ct in the second year. 

- W. G. 


Sidiihaies; Relation of — 7 to plant growth and 
composilion. H. G. Miller. J. Agric. Res., 
1919, 17, 87 102. 

Pot exptu iments were made with clover, rape, and 
oats grown in three different soils, to which were 
ad(h‘d separately calcium sulphate and sodium sul- 
phate in solutions applied daily, and froo sulphur 
mixed wdth calcium carbonate applied at the com- 
nieiK'ctucn t of the cxperiimmt. A similar sot of pot 
cultures with (‘xtracis of tho soils ad<led to sand was 
also carri«yfl out. Each pot was watered daily with 
sodium nitrate, solution to eliminate the nitrogen 
supply as a limiting 1 actor. It w’as found that 
ciihanct’d growth was obtained in fioth tfie soil and 
the sand pots in all cases, showing that sulphates 
}.nd free sulfihur acted directly as fertili.sers. The 
sulphates im rea.s(*d tho formation of nodules on the 
( h)vcr roots, which was accompanied hy a larger 
amount of nitrogen in the clover crop.— J. H. J. 


Alkali salts in soils; The inhibition by Stable imnure 

of the injurious effects of . 0. B. Lipman 

and W. F. Gcricke. Soil Sci., 1919, 7, 105—120. 

Pot cultures were made with barley grown in a clay 
soil, to which was added separately 03% of Bpdium 
chloride. 0^3% of sodium carbonate, and 0*6% of 
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sodium sulphate before sowing the first crop, and 
again b^ore sowing the second crop. Four crops 
were raised. Farmyard manure was added at tne 
rate of 20 — 160 tons per acre. The results obtained 
bv weighing the crops showed that the addition of 
tne manure had a protective eflFect against the 
injury inflicted by tne salt present. The effect 
varies with the amount of the manure and the 
chemical nature of the salt, and is considered to 
depend on the amount of internal surface possessed 
by the soil and the amount added by the manure. 

—J. H. J. 


I FertUUers; Mamfaeiure of nitfo-phospkate , 

1 A. T. Cocking, and Kynoch, Ltd., Birmingham. 

Eng. Pat. 129,306, 1.8.16. (Appl. 14,432/17.) 

Ammonfum nitrate is treated with a large excess 
of waste sulphuric acid, and the mixture obtained, 
after removal of nitric acid, is used to transform 
phosphate materials into superphosphate. By its 
use in this way a nitro-phosphate fertiliser is pro- 
duced. The ammonium nitrate used may be 
produced by using ammonia from a gas producer 
recovery plant, and nitric acid produced electrically 
from the atmosphere. — J. H, J. 


Soil amendments; Adim of some common . Tobacco. Eng. Pat. 129,791. See XX 

J. It. Greaves and E. G. Carter. Soil Sci., * 

1919, 7, 121—160. 


A FUiiii review is given of previous work on the 
action of salts on soil. Fresh small-scale experi- 
ments were instituted to test the action of salts on 
the nitrates, soluble phosphates, and organic phos- 
phorus in soil. The results showed that the in- 
creased nitrate and soluble phosphate in the soil, 
brought about by the addition of various salts, 
were sufliciont to account for the increase in the 
crops obtained. The increase in nitrate was very 
marked, reaching 97% in the case of caleium sul- 
phate. The increase in available phosphate took 
place in all hut two cases; the largest increase in 
soluble phosphate was 14% with calcium chloride 
and nitrate, and in organic phosphorus 02% with 
manganous carbonate.— J, 11. J. 

Pasture; Botanical composition of a permanent 

as influenced by fertilisers of different ! 

compositions. J. J. Skinner and C. F. Noll. 
Soil Sci., 1919, 7, 161—179. 

A PASTURE field on loam soil was treated annually 
for seven years with acid phosphate, sodium 
nitrate, and potassium chloride in combinations of 
two and three together, in regular proportions. 
The total amount of fertiliser applied to each plot 
annually was at the rate of 50 lb. per acre. The 
grasses growing on the pasture were Canada blue- 
grass, KentucKy blucgrass, timothy grass, and 
clover. At the end of the experiment Kentucky 
blucgrass hud heconie the predominant variety, 
especially on the plots high in nitrogen, whilst 
timothy grass was most abundant on plots high in 
potash. Clover grew most easily on plots with a 
small amount of nitrogen. It was found that the 
plots receiving a well-balanced fertilising mixture, 
or one in which the nitrogen was high, were neutral, 
whereas the ah.senco or only a small proportion of 
nitrogen caused the soil to become acid.- — .J, H. J. 

Inositol hexa phosphate. Posternak. See XX. 


XVII.~ SUGARS; STARCHES; GUMS. 

Sugar factory products; Determination of carbonic 

acid [carbonates'] in . V. Stanek and V. 

Skoln. Z. Zuckerind. Bohin., 1919, 43, 191-- 
198. Chern. Zentr., 1919, 90, IT., 857- 859. 

Tub authors determined the proportion of car- 
bonates in beet sugar juices, molasses, etc., by de- 
composition with hydrochloric acid in a flask 
connected with a carbon dioxode absorption train. 
Tlie reaction flask was maintained at 85*^ — 88° C. 
because at higher tcmjperatures carbon dioxide was 
liable to bo produced By interaction of amino-acids 
and sugars (cp. Alaiflard, this J., 1912, 144). 
The percentages of carhonaU's (calculat4‘d as CX)]) 
found in various factory products were as follows : — 
juice after the first earbonutation, 0 006 — 0008%, 
and after the second 0 006% ; thin juicx) before 
boiling, 0()201--0 0217% ; syrup, 00048—00078%; 
syruj) Ix'foro boiling, 00286%; first raasscciiite, 
00108%; second massccuite, 00129%; molasses, 
0058%; first green syrup, 00251%; second green 
syrup, 00511%; refinery molasses, 003.5—0 044%. 
1 here was no general correspondence between 
these values and the alkalinity of tlie various pro- 
ducts with respect to phenolphthalein.— J. H. L. 

juice; Darhening of during evapora~ 

tion 'funder inessure.^^’ and during its further 
U'itrking. (), Mohuida. Z. Zuckerind. llohm., 
0)19, 43, 304—821. Chcin. Zentr., 1919, 90, JI., 
850-857. ’ . » • > 

The author describes the working of a high-pressure 
evaporating plant (Brandt systein) in the 1918/19 
beet campaign. To minimise darkening of the 
juice, which depends on the duration and tempera- 
ture of evaporation, it is advisable to operate with 
the smallest possible charges in the evaporating 
units. Experiments showed that the state of 


Ammonia; Process for the conversion of synthetic 
into a solid product applicable for agricul- 
tural purposes in conjunction with the production 
of carbonate of soda. L’Air Limiide, Soe. Anon, 
pour I’Etude et IVExploit. des Proc. G, Claude, 
Paris. Eng. Pat. 130,365, 29.1.18. (Appl. 
1713/18.) Int. Cony., 25.8.lf. 

A CURRENT of carbon dioxide is passed into a cold 
solution of sea salt and synthetic ammonia, whereby 
sodium bicarbonate is precipitated and ammonium 
chloride remains in solution. The solution, after 
concentration and removal of as much sodium bi- 
carbonate as possible, is neutralised with hydro- 
chloric or sulphuric acid, and ammonium chloride 
18 crystallised out, giving a product suitable for 
use in agriculture. The necessary carbon dioxide 
is obtained partly from the water-gas re<|uired for 
the production of the ammonia and partly by heat- 
ing the sodium bicarbonate precipitated from the 
aomtion.— L. A, C. 


; ui juice nas no appreciaoie influence 

! on the formation of dark products, provided the 
circulation is satisfactory. The plant gives the 
best results, qualitatively and quantitatively, when 
, working to its full extent; any check on working 
I tends to bring about conditions which cause darken- 
! ing of the juice. High working efficiency depends 

• mainly on an adequate and uniform separation 
: of c'oiidensed water. Given the right amount of 
; juice in the units, and satisfactory circulation, no 
I darkening due te overheating occurs, but if circu- 

• lation is defective, e.(/., while the units are being 
heated up, the juice in contact with the heating 
surface may darken rapidly. It was observed that 
whilst practically no darkening occurred in a con^ 

; centrated syrup when maintained at rest for 2^ 

I hours at about 97° C., the same syrup darkened 
relatively strongly during 6 hours’ boiling to- 
! massecuite at a temperature of only 80°— 8^ C. 

. Besides duration ot heating and temperature, 

! ebullition itself appears to be an important factor 
I in producing dark-coloured substances.— J. H. L. 
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Sugan; Titration of , K. Rupp and F. Leh- i 

raann. Z. Unters. Nahr. Genussm., 1919, 37, i 
162 - 164 . ' ' 

Furtheb work has shown a raethml descriUt'd previ- 
ously by the authors to be quite trustworthy (see 
also Frer: hs and M nnheiin, tins J., 1917, *11)22). 

It is, however, more convenient to mix the 10 c.c. 
of dextrose solution with dO c.c. of Fchlinj^’s solu- 
tion and 10 c.c. of water and then heat the mixture 
to boiling; this mixing in the cold d(H‘s not impair 
the accuracy of the results. Tlie mixture is boiled ! 
for 2 ruins., then cooletl rapidly, 25 grins, of potas- 
sium iodide and 25 c.c. of dilute sulphuric acid are 
added, and tlic liberated iodine titrated with thio- I 
sulphate solution. — W. P. 8. 

MnUm^e. Consfifnfion of the di,'iacchnridi'n. III. 
W. N. Haworth and G. C. Leitch. Chem. Soc. 
Trans., 1919, 115, 809—817. 

It has previously been shown that in lactose the 
galactose residue is linked not with the terminal 
carbon atom of the glucose chain but with the 
carbon atom next to the CH;011 group. It is now 
demonstrated that in maltose the two hexose groups 
are linked by their terminal carbon atoms. Maltose 
was converted into heptaniethyl methvlmaltoside 
by treatment with dimethyl stilphate and alkali (set* 
this J., 1915, 241) and afterwards with methyl 
iodide and silver oxide. The mode of linkage of the 
two glneoso residues is inferred from the fact that 
on hydrolysis this methylated maltose yielded a 
mixture of a known t<‘tramethylgIucose and a new 
trimetlivlgliK'ose containing a free (^1,011 group. 
Since there is a close r(dationship in properties 
between maltose and melihiosir on the one hand and 
between lactose and cellobiose on the other, it is 
probiible that melihiose has the sanie nnxle of link- 
age as maltose and ('('l!obios<' t!io same as lactos<'. 

- J. n. L. 

Aconitic arid; Presmen of in sugar canp. juice, 

and. a new reaction for the detection of the acid. 
C. a. Taylor. Chem. Roc. Trans., 1919, 115, 
880— 889. 

In 1877 Behr discoverc'd relatively largo amounts of 
aconitic acid in muscovado sugar and cane molasses. 
The author lias isolated it also from juice from 
sound sugar canes by precipitating with basic lead 
acetate, decomposing the washed precipitate with 
hydrogen sulphide, evaporating the fil^>red liquid 
in vacuo, and (extracting with ether. The crude 
substance was purified by similar oyierations. Cal- 
cium aconitnte is readilv soluhlce in cold but almost 
completely insoluble in hot water, and is therefore 
likely to be deposited on the tubes of evaporating 
plant unless the juice has hemi kept hot during 
nitration. On adding acetic anhydride to a small 

S uantity of aconitic acid a pink coloration is pro- 
uced, which rapidly becomes red and then 
magenta. Further heating raiiHes the liquid to 
become bluish green and finally brown and almost 
opaque. At the magenta stage the liquid contains 
a red colouring matter soluble in water and a blue 
one soluble in ether ; these can be easily separated 
by shaking the acetic anhydride solution with ether. 
The reaction is extremely delicate. None of the 
other acids present in sugar cane gives it. Citric 
acid itself does not, but after gentlo fusion with 
acetic anhydride in a test-tube it forms a trace of 
aconitic acid, which then shows the reaction. 

— J. H. L. 

Plant colloids. VII. Actior\ of diastase. M. 

Samec. Roll. Chem. Beihefte, 1919, 10, 289—^. 
Under the influence of diastase at 50° C. the potato 
starch molecule breaks up into at least two partSj of 
which one is very similar to starch in its properties, 
and the other (dialysable) has a wmewhat similar 
stmetnre since it colours iodine blue. The consti- 


tution of the starches and the dexirins appears to 
be very similar since the optical rotation ot both is 
analogous. The dialysable product possesses marked 
reducing properties. As tne reaction proceeds the 
colloidn! starch nvtiduo separates hign molecular 
products which are more easily dialysable and ^ive 
a blue iodine reaction. When the mohxjular weight 
of Die f<dioi<lal n'sidiu* has sunk to IhjIow 20,000, the 
dextrin molecules produced give a rod iodino re- 
action, and as the reaction continues they give no 
iodine reaction. The initial dextrin products are 
further deeomposed, forming (‘rythrodextrins and 
sugar, and the er> t liiaulex t t ins pas.s over to aehroo- 
dextrins. (See also ,1. Chem. Soc., Oct., 1919.) 

J. F. 8. 

Ecaixirafing pans. Claassen. See 1. 

Batrnth. 

Sugar; Method of and apparatus for washing . 

P. Jacobson, Wallasey, and T. Wratlnill, Liver- 
pool. Kng. Pat. I.‘l0,492, 24.8.18. (Appl. 

i:i, 778/18.) 

Haw sugar and either water or syrup are fed into n 
vessel provich'd with a vertically adjustable rotary 
mixer, which is raised grtidually during the charg- 
ing of tlie vessel so as to mix and levt'l the materi!»] 
as it is inf rodueed without continuing to operate 
on ilu‘ loW4‘r layers. After tht* charge has remained 
at rest for some time th(^ sujxTnatant syrup is 
drawn off ill rough an internal discharge pipe of 
jidjustjibb^ }n*ight with a sert'cm'd Opening at the 
top, A Kcn'eiu*d outlet at the bottom of the vessel, 
and others at dilferenl lieights in the walls, nil con- 
iteet<‘d with val\'<‘<l (lis(>h;u'g(‘ pipes, enable the wot 
sugar to be draineil, it lu'cessurv a layi'r at a tim<‘, 
siiKc* the syrup from different layers vari(« in 
(|nalitv. Draining may be assish'd by siution, 
'Pin* draiiH'd sugar may lie furtln*r washed by perco- 
lation of fn'sb syrup through the charge. It is 
claimed that h'ss sugar is ilissolvi'd by this process 
than by washing in a cmitrifuge.- J. 11. L. 

eane juiee or other rufuid.s; Apjiaratus for 

.w iHi rating im jnirit ies from . 1. 11. Morse, 

New Orleans, Jai. U.8. Pat. l,.‘Ul,a‘U, 29.7.19. 
Appl., 24.1.1!). 

A TANK has a well sunk in the centre of the floor, a 
trough around the tf)p of the tank separated from 
the int<Tior of tlui latter by a screen, an inlc3t pipe 
to admit liquid to 1»‘ tilteraMl into tb(3 body Oy the 
tank, a discharge pipe to draw off the filtered liquid 
from the trough, a stirring mechanism to rotate the 
licpiid in tl)<‘. tank, and a valved outl«*t at the bottom 
of the w'4;ll to withdraw deposited solid matters. 

— J. H. L. 

De.rtrine; Process of making -. AV. AV. 

McLaurin, Brookfield, .Mass., IT. 8. A. Kng. Pat. 
1;K),119, 26.6.18. (Appl. 10,532/18.) 

Skk U.8. Pat. 1,283,830 of 1918; this J., 1919, 86 a. 

Dertrine. W. W. McLaurin, Brookfield, Maes., 
U.8.A. Kng. Pat. 130,120, 26.6.18. (Appl. 
10,533/18.) 

Skk U.8. Pat. 1,281,120 of 1918; this J., 1919, 80a. 


XVIIL-FERHENTATION INDUSTRIES. 

Glycerol ; PreiHirnfion of hy fermentation, W. 

CVmrieUMn and K. Jaideeke. Bcr., 1919, 52, 
138,5—1391. 

Tkk experiments wer<s undertaken with the object 
of providing the Central Powers with a means of 
obtaining glyoerol after the importation of fats had 
been prevented by the blockade. 

Glycerol is formed to the extent of about 3% m 
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the ordinary fermentation of sugar, and the yield 
is considerably increased when fermentation is 
effected in the presence of slightly alkaline salts 
which do not poison the yeast. Under these circum- 
cumstances, however, the solutions are very liable 
to infection, thereby decreasing the yield of gly- 
cerol; in this connection, sodium sulphite is very 
useful since, particularly at high concentrations, it 
has an antiseptic action and especially hinders 
the development of lactic acid bacilli, whilst also it 
gives the highest yields of glycerol. Tho latter vary 
from 2‘M% when the weight of sulphite used is 
•lO'-'; of that of the sugar, to 36-7% with twice the 
weight of the sugar; too large an addition of 
sodium sulphite causes fermentation to he too slow 
or damages the yeast. The process does not appear 
to tlopcuu! on tini particular variety of fermen table 
sugar (ladined sugar, crude sugar, or molasses can 
he used) or on the species of yeast. The latter, 
which does not increast> by more than a slight 
amount during tho sulphiio fermentation, can he 
utilised for further experiments after subjection to 
a purification fermentation ” in slightly Jicid 
solution, Tho glycerol, after suitable purification, 
is adapted not only to nitration hut also to pliar- 
mat^utieal purposes; occasionally, it contains 
small amounts of trimethyh neglycol, probably due 
to Hticondary (lecomposition of glycerol by bacteria. 
Tho volatile i>roducts of tin* ferimuitation consist 
chiefly of ethyl alcohol aiid acetaldehyde. Increase 
in the quantity of sulphite diminishes the produc- 
tion of alcohol and carbon dioxide and increases 
that of glycsTol and acetaldeliyde ; for example, 
when 25% of sulphite is present tho yields are 
aldehyde 2 T%, alcohol 40 , carbon dioxi<le 37 0 
and with l(X)% of sulphite 10, 29-4, and 29-4% 
resiKM‘tively. With regard to tho mechanism ol the 
reaction, two fact/ors apjH>ar to ho involved, a 
general action of salts and a siK'-cific Hul])liiU* 
action. Increased prodinTioii of glywrol occuns in 
the presi'in'o of eonsi<lerahle ({Uantitios not only ol 
slightly alkaline salts hut also of certain neutral 
or aci(l salts (caleiiini cldoride, ammonium cldoride, 
sodium chloride, sulnhate, or nitrate, ferrous sul- 
piiate, aluminium siimliate). 3'ho s|>e(‘ific action ol 
tlie sulphite is possilnv connecUHl with its relation- 
ship to aldehydes. 3']i<' production of glycsTol by 
this process in (i(’rnmny reacluHl 1000 tons per 
month. The yield <d’ glyciuol on a manufacturing 
scale is 20 of tlte wt'ight of sugar. The 

authors consider that \\lien sugar and alcohol are 
normal in price, glycerol can ho protlucod by their 
method suflieiently cheaply to regulate the price of 
glycerol from fats. 'H. W. 

ITiric; I'^rfennimilion of the foiol .s-e/h/.s* in 

and the nffxr'ud methods for the nuaJifsi^ of irine. 

P. Malvezin. Ann. Falsif., 1919, 12,“ 117 152. 

1‘Tcty c.e. of the wiiu* i-i j)la(vd in a flask wliidi is 
lu'atod by a bath of w;\t«’r at 75° C., and connected 
with a water pump; the evaporation is continued 
until the con Lents of the fla.sk are reduced to a pasty 
consistence, a curia-nt of .steam is then passisl 
through the flask for 1 hour, and the drying con- 
tinued at 100° 0. uiuh'r reduced pressure for about 
to minutes. In this way all glycerol is removed 
from tho total solids, which is not tho ca.so in many 
other methotls, including the official (French) 
methoil. The author also discusses the reliability 
of the official and other methods for the general 
analysis of wine. Tho methods for the determination 
of alcohol, potassium sulphate, and reducing sugars 
(gravimetric) are trustworthy, hut the separation 
of fixed and volatile acids leaves much to be de- 
sired; the volatile acidity is best determined by 
Diiclaux’s method, in which 22 c.c. of the wine is 
distilled until 20 c.c. of distillate hast been col- 
lected; this distillate contains 80% of the volatile 
acids.—W. P. S. 


Yeaif: The vitamine requirement of . R. J. 

Williams. J. Biol. Chem., 1919, 38 , 465-486. 

Evidknob is presented that the water-soluble B 
accessory growth factor, relatively so abundant in 
yeast, is necessary for the nutrition of yeast cells 
them.selves. (See further J. Chem. Soc., 1919, 
i., 463.)-J. C. D. 

Proteases; Contributions to the study of vege- 
table . E. A. Fisher. Biochem. J., 1919, 

13, 124—134. 

Enzyme.s which hydrolyse proteins and peptones 
are present in the tissues of a number of green 
plants (cereals, leguminous plants, buckwheat and 
wh^te mustard). (See further J. Chem. Soc., 1919, 
i., 464.)— .1. C. D. 

Phosphonis in yeast. Tarugi, See XIX a. 

Patents. 

Brewing. H. B. Wooldridge, Tottenham. Eng. 
l>at. ’ 129, .549. (Appls. 19,764, 29.11.18, and 

20,429, 9.12.18.) 

Wort from the mash tun is run on to the hops in a 
clos(‘(l ves.sel (A, sec fig.) in which its temperature 
is rais 4 ^»d to 110° (k by means of a steam jacket or 
coils. A v(‘nt, N, is opened to encourage ebullition, 
and the issuing vapours are condensed and collected 
in B, wlicro a layer of hop oil accumulates on the 
top of the condonscvl liquid and a deposit contain- 
ing imp resins (•ollects at the bottom. The oily 
layer and the deposit are returned to the v<*ssel, 



A, after liie aqueous layiT lias hwii run off. After 
the necessary period at 110° C. tho temperature 
of the wort is allowed to fall to 100° C. and the 
vessed, A, is connected with a vacuum pump. Cir- 
culation and aeration of the wort are effected by 
means of the open-ended bent pipe, I, which pro- 
jects above tho level of the worL Sterilised air 
admitted through the tube, L, pas.ses up the pipe, 
1, and carries wdth it wort which on issuing from 
the upper end of tho pii>e is distributed by a suit- 
able device at J. The distributor, J, may he pro- 
vider! with a brine jacket to accelerate the cooling of 
the wort. — J. II. L. 

Filter for use in breweries and elsewhere. A. Tim- 
mermans, Brussels. Eng. Pat. 129,699, 12.3.19. 
(Appl. 6162/19.) 

In a filtering vessel divided into an upper chamber 
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to receive the uniiltered liquid) and a lower chamber 
to collect the filtrate, the two being separated by a 
horiaontal false bottom plate fitt^ with thimble- 
shaped filtering tubes or the like, the Ijottom of tbo 
vessel is removable by sliding or turning on a hinge, 
and the false bottom plate is moiintoil on a hinge 
or horizontal axis so that it can Ik 3 tipnod up or 
turned over to facilitate the removal of the sludge. 
Claim is further made to a filtering tnl>4> for use 
in this apparatus, comprising an expansible frame 
which can be covered with a hag of suitable fabric, 
and moans for expanding the frame to fix it in a 
liole in the false bottom plate. — J. H. L. 

Iievera(jes; Manu/dcture of . Mauujaci urr of 

ethi/l alcohol and residue from htvenuje. J. 
Schnoilile, Chicago. U.S. Pats, (a) l,;in,‘2r)l and 
(a) l,:il 1,421, 29.7.19. Appl., (a) 27.G.17 and (n) 
21. 11. IS. 

(a) Fkhmrntkd liquor is h(’aLed without impairing 
the proteins pre.sont in solution, and then passed 
through plate columns in whicli a reduced pressure 
is maintained, substantially lower than the vapour 
ten.sion of the heated liquid. The liquor is eventu- 
ally frecsl from ethyl alcohol, and the alcoliolic 
vapours are fractionahsl in a further serie.s of 
columns, (ii) Fermented liipior is distilled ami tlu‘ 
alcoholic vapours are fraciionati'd ; the higher boil- 
ing fractions, after sepuratioii from ethyl ahudiol, 
are returned to the distillation residue, which is 
used as a )u‘verage, • .1. H. 1 j. 


increased relatively to that of the former by adding 
propionie acid before or daring fermentation. 

— ,1 . H. L. 

Alcohol denaiurnnt , Eng. Pat. 129,904. Ste 11a. 


XIXa -foods. 

Flour; Dei crniitiafion of the (jrade of • — .1. 
Ceriim. Z. rnters. Nahr. Oenussni., 1919, 37, 
14.5-157. 

'PiiK grade of a flour may he ascertained from its 
stareli content; if the qu.anlity of ash is also taken 
into <‘onsi<leration it is possible to dot ermine the 
amount of wheat flour in a mixture of the same 
with rye flour. The following are the average 
resulls obtained during the years 1915—1918, 
inelusivi' : - 

(Irade. Starch. Ash. 


Hyo flour (( liMinan) S2 
hi 

\Yh(*at flour, 50 — 00 

M .. ho 

70 

94 


58-7 . 

MO 

r>7-4 . 

144 

50-8 . 

1-76 

70^0 . 

0-65 

65-9 . 

0'76 

64-7 . 

108 

60-7 . 

M‘2 

52-7 . 

1-30 


Laciic acid a)ul iis salts; Manufacture of --- and 
the recovery of the volatile fatty acid tnj-producU. 
A. P. H. Desborough, flolton Heath, ,f. Peilly 
and A. C. 4'havson, Parkstone, Dors<d. Kng. 
Pat. 128,687, (Appl. 6729/18.) 

SrciAiis are fenueiiUHl by a lunv typo of lactic 
bacillus, hacterinm rolutans, wliich ma\ he isolated 
from sour niaslies, maize or other cereal meals, soil, 
carrots, and parsnips. Tins organism forms rods 
.4- -4, /I by 0^— 1 2/«, lull under <<‘rtain conditions 
their huiglh may attain 10/'. The opli?nal tempera- 
turo of growth is .47^’ — 13° (^, and the maximal iem- 
p('raturo 47''' — 1>^°C. The cells pnaluce volutin, which 
may Ik' deti’cted mi( roscopii'.'illy by staining with 
polychrome methylene l»lu<‘ solutions. In conjunc- 
tion witli the use of this organism certain methods 
of operating are claimed si)ecifically. These relate 
to the propar.ation of r cronl ma.shes and the isola- 
tion of the fermentation products, and include, for 
example, the luldition of ralcium ^•arh()nato or other 
neutralising agent to the mash, the recovery of 
calcium hutate crystals from the fermenfx'd liquid 
by concentration, the subsequent separation of 
volatil (3 fatty acids from the acidifnal mother 
liquors by distillation, and so on. — J. H. L. 

Arrionc and other produris of fermentation; Mann- 

facturc of -. Manufacture of fcrmentnlion 

products. A. P. H. Desborough, Holton Heath, 
J. Reilly and A. C. Thaysen, Parkstone, and 
F. R. Henley, Warebarn, Dorset. Eng. Pats, (a) 
] 28,403 ami (u) 128,714, 20.6.18. (Appls. 10,219 
and 10,220/18.) 

(a) In the manufacture of acetone and other pro- 
ducts, by bacterial fermentation, acetic acid or an 
acetate is aded to the mash before or during the 
fermentation to increa.so the yield of acetone 
(cp. RAully, this J., 1919, 282 t). (ii) In the manu- 
facture of volatile products by bacterial fermenta- 
tion of mashes or liquors, claim is made to the addi- 
tion of one or more fatty acids or salts thereof, for 
the purpose of modifying the course of fermentation 
and increasing the yield of one or more of the pro- 
ducts. In the production of acetone and bu^l 
alcohol, for example, the yield of the latter can he 


Fcio.rydases in milh. H. Viollo. Ckunptes rend., 
1919, 109, 218 -250. 

Fhkhii milk frmn a healthy mammal may he fr^ 
from pcroxydaH4\s, since tli(‘ lall<‘i‘ are contained in 
till*! glandular < ells, Aiiv aflcctiou ot tlio gland inay 
r<‘adily result in poroxydasos appearing in tho milk. 
Similarly t)n\v may be r<'-intro(iuc('d into milks 
wbicli bave lit'cn hcatvsl to 78° — 80^ (h by the addi- 
tion of small amounts of fn'sli iirganic! tissue or 
liiluid of animal or vegetable origin. The peroxy- 
dase test is tlH'refoie not suitable for distinguish- 
ing Ix-twccn fresh ami heated milk. — W. G. 

Milk; Non-prolcin nifrodenous constituents of 

CiHv'.s . W. Di'uifi and A. S. Minot. J. Biol. 

Cbem., 1919, 38, 453 - 458. 

From a numlau' of analysi's it is concluded that 
the aniouni of non-protein nitrogen, urea, and 
omino-nitrogon is influenced by the diet, Iniing high 
when the proi<‘in intake is high. High values are 
also given for colostrum. — .1. C. D, 

Fut refaction; (lase<,u.s product. s of . I. (^uar- 

es(.hi. Boll. Cliim. Farm., 1919, 58, 181 — 186. 
T'iif. gas< 3 H from putrefying proteins do not contain 
hydrocarbons. The chief constituents identified in 
the gases from pul refying eggs were; carbon jhoxide, 
hydrogen, nitrogen, and a small amount of hydro- 
gen sulfdiide. 4’he odour of fi(*sh trullles which 
occurs in putr^-fied material is <Ju<i to the presence 
of one or more unidentifnsl ga.seous products 
derived from tlie jiroteins. (5 A. M. 

y if amines; Action of vltra-violet rays on . 

H. S. Zilva. Hioebern. J,, 1919, 13, 164 — 171. 
Fat-soluhle a present in butter is destroyed by 
exposure for eight hours to ultra-violet rays. At 
th (5 same time the butter is bleached and becomes 
unfit for use. Tlio author raises the important 
query whether the sterilisation of milk by ultra- 
violet rays may not reduce its nutritive value. The 
antineuritic and antiscorbutic vitamines are not 
destroyed by the rays. — J. C. D. 
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Tryptin; Effect of alcohol on digestion of fibrin and 

caseinogcn by . E. 8. Edie. Biochem. J., 

1919, W* 21^225. 

Tub digestion of fibrin is inhibited by 3% of alcohol 
and that of caseinogcn by 10% . It is suggested that 
‘‘ trypsin ” may not bo a single enzyme, or that 
digestion of these two proteins is carried out by 
different side chains of the enzyme molecule. 

-J. C. D. 

Phosphorus; Toxicological defection of in yeast 

and bread baked therewith. N. Tarugi. Boll 
Chim. Farm., 1919, 58, 141—147. 

Ti[k detection of phosphorus in admixture with 
yeast by the silver nitrate paper test is not possible 
until after the fermentation process has stopped. 
After about thr<'e months at HP— 15® C. subsequent 
to fermentation phosphorus can again be detected 
in the yeast by this test, being quantitatively un- 
altered. After baking, bread made with yeast con- 
taining phosphorus is innocuous, the phosphorus 
being partly volatilised and partly converted into 
oxidised compounds. — C. A. M. 

TAme juice; Analysis of R. Huerre. J 

Pharin. Chim., ,1919, 20. 5- 

Analyses of specimens of lime juice exprcKs<*d from 1 
limes bought in Paris yielded the following results : 
j ^ acid, 70 — 7i); malic ' 

tartaric acid, none; sucrose, 040 — 
0.50; invert sugar, 18—20; pectins, etc., 010; ash, 
160- -1 .80 grins, per 100 c.e.— W. P. S. 

Proteins. Lange, ^ee XXIII. 

Patents. 

Mil^ ; Drying of liquids^ sveh ns , into powders. 

F. E. Beeton, and Trufood, Ltd., Wronbury, 

1873/18) 

Tub liquid is sprayed into heated air maintained 
at such a low pressure that the corresponding tem- 
perature of steam saturation is not high enough to 
be harmful to the liquid exposed to it for a very 
short time. The air is used over and over again, 
being circulated in a closed system whicli, in the 
drying of milk, is maintained under a partial 
vacuum of about 0-5 atm. The milk is injected as 
a spray into the system at a point where the air 
previously boated to 270'' F. (1.32° C.), enters a 
largo desiccating chamber. The hot air rapidly 
evaporates the lujiiid and is cooled thereby, and 
the solid milk particles are deposited in the cliaiii- 
her. The moisturc-laileii air, filtered from en- 
trained solid particles, is withdrawn from the cham- 
ber, pumped through a conden.ser where it deposits 
water, and after passing through a heater to raise 
its temperature to 27(P F., it again enters the 
desiccating chamber to commence the cycle afresh. 
Means may bo prorided for continuously removing 
any surplus air which leaks into the system, and 
for compressing a small portion of the Wated dry 
air in the system and using it for spraving the 
milk.— J, H. L. 

MUk or other liquids; ApjHiraius for atomising and 

drying or evaporating . Chcmische Ver- 

wertungsges. m.b.H., Leipzig. Ger. Pat. 
311,471,19.6.17. 

The liquid is contained in a receptacle from the 
bottom of .which an outflow pipe extends vertically 
downwards. Below the latter and in a lino with it 
is a narrower vertical pipe, the top of which just 
projects into the mouth of the liquid outflow pipe, 
and which discharges compressed air or gas through 
perforations below its upper end, so that the liquid 
emermng from the upper pipe is atomised and scat- 
tered h^ieontally in all directions. The lower part 


I of the air or gas pipe is enclosed in a wider pipe 
from which a further supply of gaseous drying 
■ agent is emitted. The apparatus is contained in a 
i large chamber, on the floor of which the desiccated 
particles are deposited.— J. H. L. 


XIXb.-WATEB PUMFICATION; SANITATION. 

Water; Method for the determination of nitrates 

in by means of the phenolsulphonic acid 

reaction. R. C. Frederick. Analyst, 1919, 44, 

281— 2aL 

The interference of chlorides in this method may 
he eliminated by using a more dilute phenolsul- 
phonic acid reagent than is usually employed and 
by adding the reagent to the water before the latter 
is evaporated. The reagent is prepared by heating 
phenol 4 grms,, water 4 c.c., and sulphuric acid 
1(K) c.c. at 8,5° C. for 6 hrs. ; after cooling, the solu- 
tion is diluted to 500 c.c., and a mixture of sul- 
phuric acid 300 c.c., and water 5(X) c.c., is added. 
Twenty-five c.c. of the sample of water is treated 
with 2 c.c. of the reagent, evaporated as far as pos- 
sible on a steam-bath, 5 — 10 c.c. of water is added, 
again evaporated, and the dilution and evaporation 
repeated. The residue is then dis.solvod in water, 
diluted to about 95 c.c., 3 c.c. of ammonia (sp. gr. 
0'880) is added, the whole diluted to 100 c.c., and 
the coloration compared w’ith that produced by a 
known amount of nitrate under similar conditions. 

- -W. P. S. 

Patf.nts. 

Softening v'atcr; Producing miterials for . H. 

Iteiscrb Gcs.in.h.H., Colognc-Braunsfeld, Ger- 
many. Eng. Pat. 110,363, 9.10.17. (Appl. 
14,620/17.) Int. Conv., 11.10.16. 

In the process of pnx^ipitating iron salts with 
water-glass to produce a material for softening 
water, an improvement is effected by boiling the 
precipitate with a solution of caustic soda or other 
alkali at normal or increased pressure. The pro- 
duct has increased baso-oxclianging properties. 

— J. H. J. 

Sewage-sludge ; Apparatus for filtering . W. 

Buckley, Chicago. Eng. Pat. 130,146, 24.7.18. 
(Appl. 12,067/18.) 

See IT.S. Pat. 1,271,425 of 1918; this J., 1918, 604a. 

XX.-0RGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

1 Steam distillation ; Studies in . The possibili- 

ties and limitattons of Duclaux's method for the 
determination of homologous acids. H. D. Rich- 
mond. Analyst, 1919, 44, 255 — 274. (See this J., 
1917, 519.) 

i 'rABLES are given of results obtained by the author 
; with various fatty acids, showing the quantity of 
■ each acid distilled, for each 10% by vol. of the solu- 
I tion distilled, the table being divided according to 
the initial strength of the acid; a column is also 
; included wdiich shows the percentage to be added 
or subtracted for each 1% of volume distilled above 
i or below the quantity stated. Comparison of the 
results with those of (listillations given in previous 
apors shows that there are no great differences, 
ut butyric acid exhibits more variation with con- 
centration than had previously been assumed. 
Duclaux’s method may be used to determine the 
amount of volatile acid in a substance from which 
it cannot ho conveniently separated (c.g., formic 
aoi^ in a mixture containing sodium and potassium 
I formates) : furtiier, it enables the purity of an acid 
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to be determined and also the quantity of impurity 
present. When two acids only are present their 
amounts can be determined with an error of about 
1%, and if three acids are present the error should 
be less than 5% by a single dotorinination, or about 
1% if a fractionation is made. — AV. P. S. 

Methyl hydrogen svlphate ; Action of chlorosuU 

phonic odd on . H. liovaillant and li. J. 

Simon. Comptes rond., 1910, 169, 110- lid. 

metliyl hydrogen sulphate reartii with ehloro- 
sulphonic acid the main change, whicli is reversible, 
is given by tho equation 

SO,(()H)ClxSO,(()ip.()CH,,:S(V,(()rH,HM ^ ILS(\. 
A BCC'ondary reaction, also reversible, then pro- 
ceeds 

SO,(()CH,)Cl fS(),(()H).()CH,:'SO,(OH)Cl I 
8(),(()ril,),. 

Tho result is that the yield of methyl chlorosulpho- 
nato is only about half the theoretical yield. (See 
J. Chem. Soe., 1919, i., 490). — W. G. 

Methyl sulphate; Action of chi orosvl phonic acid on 

, Preparation of methyl chlortKsidphonate. 

It. Lcvaillant and L. J. Simon. Gninptes rend., 
1919, 169, 231-23(3. 

Mkthyl sulpliato reacts with chlorosulphonic acid 
according to tho equation 

so.,(OH)ci f (cn,).s(), so,(()cii,)ci i 

S(),(()H).()cn,. 

The methyl hydrogen sulphate formed will in its 
turn roai-t wilii the chlorosulplionic; acid (sw pi<‘- 
ceding abstract). Tho i)roflu<*ts of tho reaction arc 
distilled, giving two fractions, the first consisting 
of methyl chlorosulohonate with a little chlorosul- 
phonic acid, and tlu^ Ke<H)nd consisting of chloro- 
siilphonic acid, methyl chlorosulphonate, and 
methyl sulphate. If the second fraction is added 
to tho next lot of reaction-mix tuia' the yield of 
iiK'thvl chlorosulphonate may Im 3 increases" to 80 — 
90^'.— W. G. 

Alhyl chlorides’ Catalytic formation of from 

primary edeonoh. P. Hahatier and A. Mailhe. 
Compt(‘s r(‘nd., 1919, 169, 122 — 125. 

WriEN tho vapoui s of primary aliphatic alcohols arc 
pass(‘d along with hydrogen chloride over alumin- 
ium oxide heated to 420® C., n, mixture of the 
corresponding primary, secondary, and tertiary 
alkyl chlorides is obtained together with some ethyl- 
enic hydrocarbon. 'J'hc secondary or k*rtiary 
chIoiidf*s usually predominate. (See further J. 
Chein. S(K'., 1919, i., 430.) W. G. 

Amino 8\d phonic acids; Vccpacation of hy the. 

aid of salts of fluorosul phonic acid. W. Traiibo 
and E. Bndimer. Ber., 1919, 52, 1284 — 1293. 

The fluorosulphonates (sec p. 679 a) react in aque- 
ous solution w’ith ammonia and amine.s, forming 
aminosulphonic acids : 

F.SO,M+ RNH, - BN H .B(),M 4- H F. 

The hydrofluoric and sulphuric acids formed by 
hydrolysis, which are tho solo by-products of tho 
reaction, can readily be removed by chalk or barium 
hydroxide. The reaction has been studied with 
ammonia, ethylenenediamiiie, hydrazine, methyl- 
amine, ethylamine, propylamine. iV;butylamine, 
woamylamine, aniline, and niethylnydrazine. (See 
. also J. Chem. Soe., 1919, i., 434.)--H. W. 

ay-Aminoalcohols with secondary alcohol function. 
E. Fourneau and P. Ramart-Lucas. Bull. Soc. 
Chim., 1919, 25, 364—370. 

Chloropbopionaldehydk readily reacte with magne- 
sium alkyl bromides or iodides to give the corre- 
sponding secondary ov-chloroalcohols of the type 
«i-chloropentan-y-ol, CH,Cl.CH,.CH(C,Hj).OH, and 
these alcohols condense with amines to give the cor- 
respon^ng oy-aminoalcoholi. A number of these 


chloroalcohols have been prepared and condensed 
with dimethylamino and diethylaraine and from the 
resulting aininoalcohols tho hydrochlorides of their 
benzoyl derivatives have been prepared, with a 
view to testing their usrt as aniesthetics. Thwo 
latt<T appear to bo almost etjui valent in intensity 
to the corresponding derivatives of tho stovaine 
group, but their olfi'et does not last so long. (Soe 
further .1. ("hem. S(x\, 1919, i., 4il5.) —AV. G. 

Inositol hcsa phitsfdiafe ; Synthesis of and its 

identity with the phospho-oryanic reserve prin- 
ciple of yrecn plants. S. Po.sternak. Comptes 
rend.. 1919, 169, 13S 1 40. (S<'e this J., 1919, 

55 1 A.) 

By heating inositol with phosphoric acid in tho 
pres(>ncc of i)hos[)horiL’ anhydridt' at 120® 130° C. 

fur three liours, inositol hi'xaphosphate has been 
syiilhesi.sed ami suhsc'ipuuit ly isolated ns its double 
calcium sodium salt. Tlu' crystals of this salt and 
of the salt ofiLaimMl from phytin have flow hei»n 
found to ho ifhuitical. fl'lns is r(‘g,anled as eon- 
clusivo proof that, tho phospho-organic reserve 
prineiph' of grofui plants is inositol hexai)hf)sphate. 


Poplar species; A])plication of the biochemical 
me.thcd to the wood and hark of various members 
of the . M. Bridf'l. J. Pharm Chim., 1919, 
20, 14—23. 

The action of iumjlsin ami invf'rtin on the young 
twigs ami hark of Popnhis pyramidalis, V. cana- 
densis, P. (dho. P. tremula, find P. niyra showed 
that popiilin was not present, hut the presence of a 
number of new sugars was indientod. A glucoside, 
having a high reduction index, was found in the 
hark of /^ )iynniud(dis, and one having a h)w index 
in P. niijra. Saliein was detected in the bark of 
/*. canadensis, P. alba, ami P. tremula, whilst the 
w'ood of th(‘ two lattfu* contained a glucoside 
probably iflentical with that occurring in tho bark 
of P. Ti/(/nt.- AV. P. B. 

Pe.nuyreek seats; The proteins of . H. E. Wun- 

.scliemlortf . .1. Pharm. (fliirn., 1919 , 20, 86 — 88. 

The proteins (total, 277) present in fenugreok 
s»edH consist of a globulin, 25 7, two * albumins, 
a ami (I, 207,, an<l a nncleoprotein, 55%. The 

a-nihumin coagulates at (3()® 61® C., tho /i-albumin 

at 72®— 73® C . ; they contain 0 65% of sulphur. The 
nucleoprotcin has [a],,- 97 7® (in alkali solution); 

it is particularly rich in phosphorus (1-58%) and 
iron (339). AVhen hydrolywd for 2 hours with 10% 
hydrochloric aci<l it yields glycine 0, alanine 1-60, 
leucino 7 30, phenyl ala nine 260, glutamic acid 
35 71, aspartic acid 1-32, tyrosine 4 6.5, arginine 
315, lysine 0, histidine 075, tryptophane traces, 
proline 3-80%. — \V. P. B. 

.ieonifie acjd. Tsiylor. See XA^Tf. 

Detection of mercury. Ahclmann. See. XXIII. 

. Patents. 

Acetaldehyde; Manufacture of — . 0. Imray, 

London. From Boo. Cliern, Ind. in Basle, Basle. 

, Switzerland. Eng. Pat. 13(),i;38, 23.7.18. (Appl. 
]2,00H/18.) 

In tho process of manufacturing acetaldehyde by 
passing acetylene through a dilute sulphuric acid 
solution containing a mercury salt as catalyst, the 
continuous regeneration of the mercury catalyst is 
I effected by passing also an electric current through 
! the liquid; tho presence of an oxygon carrier such. 
I as ferrous sulphate is an advantage. It is prefer- 
I able to construct the apparatus of such a form that 
j the regulino mercury which is formed by Uie re» 

I ai^ion comes into contact with the anode the 
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reaction may bo started with metallic mercury at 
the aUode instead of adding the oxide or other salt. 

~B. V. g. 

AcMic anhydride; Process of concent ratinq . 

L. S. Finch, Dover, N.J., Assignor to llercules 
Powder Co., Wilmington, Del. U.S. Pat. 
1,311,158, 29.7.19. Appl., 7.3.19. 

Acktic anhydride is concentratofl by mixing with 
sodium ji(;<!tate and distilling the anhydride from 
the mixture. —I]. V. 8. 

C-nydro.ry-J-phei} ylpyrldine-^-carhoxyUc acid; Pre- 

ixiration of . Cheni. Fab. auf Actien vorm. 

F. Seliering, Berlin. Ger. Pat. 312,098, 6.0.16. 

2-PirKNYLQUiNOi,iNK huHes substituted in the benzene 
nucleus an* oxidised by potassium iM*rmanganato in 
acid solution to 6-liydroxy-2-phenylpyridine-o- 
carboxyli(! acid. Examples are given of the oxida- 
tion of H-metboxy-2-pbeny!quinoline, B-bydroxy- 
2-phenylqui noline, 6-ethoxy-2-pbenylquinoline, and 
6-annno-2-pbenylriuinolino. The two latter sub- 
stances aro j)r<'|)ared bv lu'ating the coi responding 
4-(‘arl)oxylic acids. 6-1 lydroxy-2-pheny|pyridine-5. 
carboxylic acid lorms colourh'ss crystals, in.pt. 287° 
■—288° C., soluble in acetic* acid, but almost insoluble 
in water and ether, and giving witli lerrie eliloriib* 
a reddish brown coloration. On Inciting to 3(X)° V. 
the carboxyl group is ('liminat(‘d. 'I'lie substance 
has diurt'tie projx'rties. — G. F. M. 


Ureides of substituted ainino-naphthol substances. 
I). Heymunn, 0. Dressel, H. Kothe, and A. Ossen- 
beck, Assignors to Synthetic Patents Co., New 
York, U.S. Pat. '1,308,071, 1.7.19. Appl., 
ii).a.i4. 

UuKTDES having valuable therapeutic properties aro 
produced by treating with iihosgi'ne an amino- 
naplitbol derivative containing tho grouping 
CioH,,X,.n(<)ll) Nll.H.(',llJ.\', 

Where X and X' are substituting groups, n a 
number loss than 7, m a number loss than 5, and H 
ti divalent aeidyl group.— G. F. M. 

Tobacco, tobacco stalks, and offal tobacco; Process 
for obtaininq nicotine, potash, and other sub- 
stances from - 11. J('f)ljeott, HampsU'ad. 

Fug. Pat. 12!), 971. (Appls. 11,637, 16.7.18, ,in I 
and 13,381, 17.8.18.) 

Till-; tobacco, mixed wiiii alxuit 20 ' of alkali, pK*- 
ferably lime, ami an equal weight of water, is sub- 
jected to destructive distillation under reduced 
pressure, the temperature being gradually increased 
from 100° C. to 2r)0°-3(X)° V at the finish. Tho 
volatile product is freed from nicotine and ammonia 
by passing through seruhhers containing hot 504 
sulphuric acid, and the rc'sidual vapours, consisting 
mainly of aci'tom* and nu'thyl alcohol, are con- 
densed. The charred mass remaining in tho still 
is first used as a fuel, ami the resultant ash either 
used ns a fertiliser or extracted for potash, as 
desired.— G. F. Al. 

Ethyl alcohol from acetaldehyde ; Process for the 
manufacture of — T. Lichtenhahn, Basic, 
A8.signor to Elektrizitiitswerk Lonza, Gampel, 
Switzerland. U.S. Pat. 1,311,824, 29.7.19. 

Appl., 25.4.18. 

Skk Eng, Pat. 120,163 of 1918; this J., 1919, 28 a. 

Camphor; Method and apparatus for purifying 
— . E. 1. du Pont de Nemours and Co., Wil- 
mington, Assignees of J. Fi. Crane and E. G. 
Loomis, Newark. N.J., U.S. A. Eng. Pat. 

124,704, 12.8.18. (Appl. 13,077/18.) Int. Conv., 
28.3.18. 

SiiK U.S. Pat. 1,308,398 of 1919, this J., 1919, 667 a. 


I Acetals; Manufacture of . A. T. King, Wimblo- 

! don, and P. A. Mason, London. U.S. Pat. 
I 1,312,186,6.8.19. Appl, 2.1.17. 

Sib Eng. Pat. 101,438 of 1918; this J., 1910^ 1131. 

Acetone, etc. Eng. Pats. 128,403 and 128,714. See 

xviii. 

Lactic acid. Eng. Pat. 128,687. See XVIII. 


XXI.-PHOTOfiRAPHIC MATERIAIS AND 
PROCESSES. 

Itadioscopy ; New fluorescent screens for . P. 

Boubertic and A. Nemirovsky. Comptes rend., 
1919, 169, 233—234. 

The authors have prepared screens with cadmium 
tungstate as tho basis in place of barium platino- 
eyanido. Such scrtnuis are free from permanent 
phosphorescence, and are not affected by physical 
or atmospheric agents or by the prolonged action of 
X-rays. 'j'lu*ir himineseenee, under the influence of 
X-rays, is white, the body being examined giving a 
black image on the serwn. They arc thus less tiring 
to the eyes of tlu* opi'rator, ami the images formed 
may Ih> photographed. — W. G. 

development pictures and colour-sensitiveness of 
different silver salts. F. Kropf. Phot. Korr., 56, 
•T1 12. Chem. Zentr., 1919, 90, IV., 168. 

E.mulsjo.ns of the various salts examined wa're 
prepan*d by adding to a .solution of 100 gnus, 
gelatin in 500 e.e. water a solution of a sliglit exei'ss 
of the coirespomliiig salt in 200 e.c. water and 
50 grms. silver nitrate in 3(X) e.c. water. The colour 
sensitiv<'m‘ss was examined either directly with tlie 
aid ol a spectroscope* or, where the sensitiveness 
was only slight, by the* aid of a Cluipman-Jones 
('\|)()sun* scale, the colour patches of which were 
examined spt'etroseooieally . Silve'r chloride is semsi- 
tive to all jiarts of the s[)eetriim and more; sensitive 
te) the K'.'-s reirangible rays than silver bromide*. 
()tlu*r salts ('xamineel w'ore sulphite', eyaiiate*, thiei- 
eyanate, IVrrocyauide, bromate, iodati, periodate*, 
phosjiliale', pyrojihosphate, arseiiite*, arsenate, eliro- 
mate, bichromate, citrate, and tartrate*. All show 
se'iisitivcncss eliiedly to the sliortc'r wave-lengths, 
with definite maxima in that region, c.g., sulpliile 
‘140a/( 470^u, thiocyanate 39()/:cu wUh 

ei seeoiuL naixirnum at 410 4S0g//. Allliough there 
is eoiisiderahh* variety in the spoeHral semsitivenoss, 
no reflation hetwe'cn this ami tho colour of the salt 
was observed. Se'iisitising with dye's gave no note- 
weirthy re'sult.s. — B. V. S. 

Patents. 

('olour photography. . T. Smith, London. Eng. 
Pat. 129,717, 7.12.17. (.\ppl. 18,141/17.) 

A Mui.TT-roi.ouit screen for photographic purposes, 
haying very sharp liiu's of demarcation between 
adjace'iit colours, or wfltli very little spreading of 
one colour into another, is prepared by lining or 
stippling with an aqueous dye-solution containing a 
suitable colloid, jirefcrably Le Page‘’H fisli-gliie, on a 
very thin film of non-water-absorbent substance, 
s'leh as pyroxylin, on a glass support, and then 
staining the unprotected parts of tho base with a 
solution of dye, approximately complementary to 
tho first colour, in a non-aqueous solvent. Before 
applying the 8(*eond dye solution the colloid lines 
aro preferably hardened by treatment with form- 
aldohydo vapour or with bichromate . and then 
thoroughly dried. Tho solvent used in the second 
staining solution depends on the dye used and on the 
solubility of the pyroxylin film, which should be only 
slightly softened on tho surface. Aniline or similar 
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weak organic ha^ generally answeri well, but its 
action may require modification by the addition of 
methyl alcohol, amyl acetate, acetone, or nitro- 
benaene, and in cases where the pyroxylin film is 
very tou;^h it may be preferable to use nitrobenzene, 
alone. A very short treatment (from 3 to 30 sees.) 
is given in this dyo bath, followed iiimiediatoly by 
blotting off the excess solution, a better result ^ing 
obtained by repeating the treatment if ntM'essary to 
get the desired dopth of colour than by prolonged 
treatment. The film is then treated with a clearing 
bath, for example, a dilute acid solution following 
an aniline dye bath, to remove all traces of the 
second dye froui the colloid lines. A protective 
coating of varnisli or collodion is finally given before 
coating with a sensitive emulsion, or the 8cr(‘en film 
is transferred face down to another support, in 
which case the film base forms the protective coat- 
ing. If a 3- or 'l-colour screen is desired, :i third 
colour is applied by lining or spraying, the dye and 
solvent being si'locted to eombine with either or 
both of the first two colours according to the d(>8ired 
colour schciue. Th(‘ dyes recommended for use are 
p-rosaniline colour-base or similar magenta colour 
or acid-green for the first solution, and acid-green 
or methyl-rod for the second solution. — B. V. S. 

(irhitinous comiKtsitions for use in fhe re-jt^nluctinn 

Ilf line (lorunirnis ; Manu/acf m e of . 

Dorel, Paris, Kng. l*at. 121,274, 2.9.18. (Appl. 
4262/18.) Tut. Guiv., 7.12.17. 

In the method of obtaining a printing bbs'k in 
which an undeveloped him' print is brought into 
contact with a film of gelatin containing a salt 
such as ferrous sulphate and mounted on a suitable 
base Hucli as a .sheet of zinc, copper, etc., a coii- 
si(U'rahl(^ increa.se in th(‘ visibility ol the result. 
Ic'ading to easier ^ ontrol of the proec’ss, is obtained 
hv incorporating with the gelatin film a white suh- 
siance such as barium sulphate or lead carbonate. 
'I’he wliite substance may h<‘ added as si eh or may 
Ix' forimd in the gidatiu solution by double de^ 
composil ion. B. S. 

l*hi>{niim\ih\i; MeihnJs unil ih riees for diHC.overin(f 

I he time of e.iiiosure in. . . Sti’fani, Tessin, 

Switzerland. Bug. Pat. 121,6^1,29.7.1^. (Appl. 

12 . 316 / 18 .) 


XXU. EXPLOSIVES; MATCHES. 

y H ro-e.i’jihisives ; Moitern hiijh . (.h 1'. van 

Duin and K. Braekmami. Cluuu. AVcekblad, 

PJ19, 16, 501-609. 

\ Aiiioi s aromalK^ mi ro-eonipounds havt' been 
('Xamined with a view to finding an eflieieiit initial 
exploder lor trini trotolmme. I 6 grins, of explosive 
u as < oiiijn'es'-ed in a eoppm’ cylinder im<l(‘r a 
lu-essuro of 770 kilos, jicr sq. cm. and detonated on 
au iron plate 3 mm. ihiek. Ihe bursting effec;t was 
(ompared by the relative sizes ol the Iniles produc ed 
and the inten.sity of “ .starring ” in the plate. lh<3 
greatest detonation velocity observed was with 
tetranitrophenylmethylnitramino. 1 he introduc- 
tion of a more negative group coiituiDing oxygen 
iiicrea.sos the effect, the maximum effect being 
obtained by the introduction of a fourth nitro- 
group into a trinitro-compoiind. Tetranitro- 
derivatives are, however, more unstable and 
sensitive to shock. — W. S. M. 

Ficric acid; Manufacture of . /. M, 

Marqueyrol and P. Boriette. Bull. boc. Chim., 

1919, 25, 376--384. 

In the usual processes for the manufacture of picric 
acid the yields do not exceed 176 grms, of picric wid | 
from 100 grms. of phenol, although the th^retical | 
yield is JmS grms. The authors consider that this j 


loss is due partly to the presence of dinitro^enol- 
sulphonic acids in the mother liquors. This 
hypothesis they have verified by an examination of 
the mother liquors obtained from a factory. As a 
result of this and further trial nitrations, it is 
suggestod that a higher yield of picric acid is 
obtained by sulphonating the phenol in the usual 
way (/.<*,, at steam heat) and suhse(|ueutly heating 
the products of nitration to llO/^ 0. for six hours. 
If inis Hupplcnientary heating is not carried out, 
tlio best yield (196 grms.) is obtained by sulpho- 
iiuting at 126*^’ C.—AV. (1. 


Fohjnitro momntic compounds; FremraHon oj 

some — -. M. Marqiioyrol and P. Loriotto. 

Bull. Soc. (’him., 1919, 2$, 37(1- 376. 

For the pn'paration of di- and trinitrophenolA and 
analogous coinpoundH, tho authors re(‘ominond that. 
the phenol sliould first be converted into its sul- 
phonic acid, and that the nitration should then be 
carried out in succeijsive stages. By this method 
the> claim tliat there is practically no evolution of 
nitrous fumes and hut little more than the thco- 
r(‘lical (piantitu'H of sulpluirie and nitric acids are 
required. Phenol is first converted into i>-phonol- 
Kulphonic aci«l, which is diluted with water and 
n<hiod to a cold atjueous solution ol sodium nitrate. 
'I'lio re.sulting soilium nitrophenolsulphoiiato is not 
i.solat(*d, hut to the solution nitric^ acid (3(P — 40^’ 
H., sp. gr. 1 2(> I 3S) is mlchsl, tlie priMliicTs being 
a mixture of 24-dinitro))h('nol and sodium dinitro- 
phenolsul)>houafc. On cooling, the dinitrophonol 
si'parnUfs out and is filter'd off and may ho furthoi' 
nitraU'd. 1’o tin* filtraU^ more nitric acid (40” B.) is 
adiled and the )i<iiii(l brought to tlie boil, picric mud 
ill a juire stall' and in vu'iy .satisfaetory yiehl being 
ohtaiiu'd. Starting with commercial (tchoI, at the 
end of the sicond stage in llu' nitration dinitro-0- 
eri'sol ami dinitro /i-eresol are formed and, being 
insoluble, .sep:natc out ami are removed, so that 
at the ('lid of the third stage trinitro-i/i-ciuisnl alone 
is ohlaim'd in a puiu' staO'. By using potassium 
nitrate instead of sodium nitrate for the first nitra- 
tion of the (‘rM'solsulphnniir ac ids the thn?e pcitussium 
nitrocresolsuiphonaies may he separated, since tho 
salt from p-eresol is fermed in the cold and is only 
sparingly soluhh', that from o-eresol is only formed 
at 6(fi’ (/, ami is sparingly soluhh', whilst that from 
7 /i-cre.sol IS only iotnu'd at (>0” fh and is soluble in 
water. AV. (». 

Tehiuiitrumelhyhniline.; De.cotnposiiion of — y. 

K von llerz. /. ges. Kehiess und Kprengstoffw. 

11, 1.56 167. (3i(>m. /enir., 1919, 90, IV., 163. 

Ti-.TKANiTUOMKTiiYnANimNK Can be chM'.omposed elec- 
trolytically, (liazn-c.ompounds of th(3 typo of dinitro- 
(luinone-diazide being forim'd and not azo corn- 
jKiumls. 4'he nniin reaction lamcerns the benzene 
iiueleuR, the formation of ammonia^ methylarame, 
etc , Ix'irig dm* to Hiromlary reactions which arc 
without effect on the chai aet(‘riHtic chang(( of the 
nucleus. I’rinitrolx'iizene and its derivatives give 
similar (b'cemposilions. DcM^omposition ot mercury 
fulminati' contained in zinc capsufi'S with copper or 
brass linings is proliahly due to local oUKJtric 
ciiiTeiits.— H. S. 

2 i-IHnUropiienol. Marqueyrol and Loriotto. 

’ Sea 111 . 

(ilaseous explosions. David. See IJa. 
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'rinitrofoluol and other crystallisahle organic com- 
pounds; Fecolorisation and inirification o/ *— — 
and apijaratus therefor. H. N. Morris and 
Ltd., H. N. Morris, and W. J. Sable, Manchwter. 


Di- and tri-nitro or ketonic derivative of bena^i 
toluene, or naphthalene are agitated m the melted 



mA 


mA. 
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<x>ndition or in solution, with a silicious earth such 
as fuller’s earth or kieselguhr, in a steam-heated 
vessel, the hot liquid or solution filtered, and the 
filtrate allowed to crystallise. The process may be 
■carried out in a stoam-jacketed pan with a bottom 
in t^ shape of an inverted dome and provided with 
an internal agitator and an outlet connected with 
a steam-jacketed filter. — C. A. M. 

Picric acul; Method of and meam for the con- 
tinuous production of and other products 

of nitration. J. N. Br(X)ke, Halifax. Eng. Pat. 
129, .*375, 9.11.17. (Appl. 16,431/17.) 

Picric acid etc. is produced by carrying out the 
nitration as a continuous process in a closed vessel 
of the type described in Eng, Pat. 128,303/17 (this 
J., 1919, 601 a), in which the acid liquid is heated 
and agitated and subsequently cooled by air-pipes 
on its passage through the trough. After leaving 
the primary nitration vessel the acid is cooled to 
about 60^ C. and fdtered, and the fdtrate is con- 
veyed to secondary combined nitration and con- 
centration vesstds. — C. A. M. 

Guncotton; Manufacture of . The National 

Explosives Co., Ltd., London, and W. Bate, 
Hayle. Eng. Pat. 128,978, 7.9.17. (Appl. 
12,815/17.) 

Nitiutkm cotton i.s waslu'd by tho continuous intro- 
duction of hot or cold distilb'd waUu* into the wn.sh- 
ing ve.sscl so as to displace tho acid liquid upwards 
or downwards, tho water being supplied at such a 
rate and in such volume that displacement takes 
place practically without mixing. --C. A. M. 

Azides; VrudHtiion of -- \V. R. llodgkinson, 

London. Eng. Pat. 129,152, 8.8.18. (Appl. 
12,881/18.) 

An azide of a metal (silver azide) is treated with 
a salt (sodium chloride) the acidic constituent of 
which will combine with tho basic constituent of 
tho azido to form an insoluble salt. The azide 
initially used may bo formed by diazotising a 
salt of hydrazine by means of a nitrite in presence 
of a salt (silvtM' nitrate) adapted to form an in- 
soluble azide, and und<*r such conditions that the 
reaction of tho mass is on tho border lino of acidity 
and alkalinity.- C. A. M. 

Exiplosivcs. A. J. Marin, Paris. Eng. Pat. 
121, 2fM, 5.12.18. (Appl. 20,180/18.) Int. Conv., 
12.11.17. 

A TLASTio explosivo, not readily comhustihlo, is 
obtained by incorporating ammonium perchlorate 
(r.(/., 34 — 32-2%) and sodium nitrate (25 — 24 6%) 
with a nitrohydrocarbon combustible such ns di- 
or tri-nitrotolueno or a mixture of tho two 
(ll — 136%), ami adding guanidine nitrate or di- 
oyanodiamidino nitrate (26^- 24%) and trinitro- 
napbthalene (4—56%) to prevent hardening and 
shrinkage of tho composition when stored. If 
desired tho gnanidino nitrate may be replaced 
wholly or in part by guanidine perchlorate. 

-C, A. M. 

Pyrotechnic and like compositions. G. H. Wicks 
and G. Gray, London, and J. Turner, Hudders- 
field. Eng. Pat. 128,986, 10,9,17. (Appl. 
12,960/17.) 

Coloured smoke or gas is produced by igniting 
mixtures of soluble or insoluble artificial dyestuffs, 
such as auraniine 0, gallocyanine, or methylene 
blue, with a substance promoting combustion such 
as potassium chlorate or other highly oxygenated 
salt, with or without the addition of a combustible 
aubstanc^, such as lactose or shellac, to retard the 
oombustion of the mixture. — 0. A. M. 


I Propellent explomee; Process of producif^ , 

Propellent explosip$, A. S. O’Neil, Assignor to 
E. I. du Pont de Nemours and Co., Wilmington. 
U.8. Pate. 1,311,909 and 1,311,910, 6.8.19. 
Appl., 17.8.16. 

Sm Eng. Pat. 126,482 of 1917; this J., 1919, 443 A. 
Nitro compounds. U.8. Pat. 1,309,577, See III. 
Nitrating. IT.8. Pat. 1,312,119. See 111. ’ 


XXIIL-AHALYSIS. 

Mercury; Colour reaction for the detection of 

in mercury compounds. A. Abelmann. Pharm. 
Zentr., 1919, 60, 247—248. 

The solution or suspension of the mercury com- 
pound is treated in a test-tube with one drop of 
nitric acid and an excess of ferrous sulphate solu- 
tion, and concentrated sulphuric acid is addcsl so 
as to form a layer under tho mixture. A red- 
violet ring appears at onco at the junction of the 
two liquids; the usual brown ring, duo to the nitric 
sudd reaction, develops later and above tho red- 
violet ring. The reaction is given even by organic 
mercury compounds which do not yield a colora- 
tion with hyiirogen sulphide.— -W. P. S. 

(^mi()orvhin ; Colloid chemistry of . Theory of 

indicators and the theory of the colour change 
of organic subst<jnres. Wo. Ostvvald. Koll. 
Chetn. Heibefte, 1919, 10. 179—288. 

3’fTB colour changes observed in tho case of con- 
gorubin during tho neutralisation of an acid solu- 
tion by alkali are duo to changes in the degree of 
dispersion. On tho basis of the experiments which 
lead to this result it is concluded that the colour 
eliango of organic substances such ns indicators is 
in many cases mainly duo to colloid or dispersoid- 
(4»emical processes. (See J. Chem. Soc., Oct., 
19l9.)-J. F. 8. 

Indicator-papers; Coloured . T. M. Kolthoff. 

Pharm. Weekblad, 1919, 56, 175-187. 

The simsitiveness of a numla^r of indicator-papers 
has bo<*n examined with reference to tho quality 
of the paper used and its pre-treatment, tho nature 
of tho colouring matter used and its concentration 
on tho paper. Sized papers are less sensitive than 
unsize<i, although tho reaction on the former is 
sharper. Tho most sensitive enngo paper was 
obtaine<l from filter paper by impregnation w'ith a 
0 1% solution of tho dyestuff; this indicated an 
aridity of OOOOLY hydrochloric acid. Tho most 
sensitive paper for strong acids and bases is pre- 
pared from a 0-1% solution of azolitmin. — W. S. M. 

Lead; Determination of in urine, fccces, and 

tissues. W. Denis and A. S. Minot. J. Biol. 
Chom., 1919, 38, 449-452. 

The organic matter is destroyed by oxidation with 
sodium nitrate, and after dissolving the residue in 
dilute acid the lead is precipitated together with a 
small amount of added copper as sulphide. TTie 
sulphides, after careful washing, are dissolved in 
nitric acid and the solution electrolysed. The lead 
is deposited on tho anodo as lead peroxide, which 
is treated with potassium iodide and acetic acid, 
the liberated iodine being estimated by titration 
with sodium thiosulphate. (See further J. Chem. 
S(X'., 1919, ii., 372.W. C. D. 

Iodine-starch reaction, and its application to the 
colomimetric estimation of protein in immunity 
reactions. C. Lange. Biochezn. Zeits., 1919, 95, 
46-84. 

I Thb reaction between starch and iodine may be 
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interfered with by the presence of protein. Upon 
this basis a meth(^ has been derised for comparing 
the protein content of fluids in immunoiogic^u 
studio. (See further J. Chem. Soc., ()ct., 1919.) 

— J. C. D. 

Iron in ores. Fresonius. See X. 


Nickel and cobalt. Schoeller and Powell. See X. 


Acetyl value of oils. Carcano. See XIL 


Viscosities of varnishes etc. De Whalloy. See 
XUI. 


Ifalsains. Fourneaii and Crispo. See XIII. 


Nuhher. Utz. See XIV. 


Tannin analysis. Frey. See XV. 


Carbonates in suyar factory products. Stanuk and 
Skola. See XVII. 


Sugars. Rupp and Lehmann. See XVII. 


Aconitic acid. Taylor. See XVII. 


Wine. Mulvczin. See XVIII. 


Flour. Oerum. See XTXa. 


Veroxydases in milk. Viullo. Sec XIX a. 


Phosphorus in yeast and bread. Tarugi. See 
XIX A. 


Nitrates ja water. Frederick. See XIX b. 


Steam distillation. Ricliinoiid. See XX. 


Patent List. 

The datea Kiven in Uiis Jist nr©, in Ui© oaH© of Applica- 
tions for Patents, those of application, and in the case 
Complete Specifications accepted, those of th© Ollicial 
Journals in which the acceptance is announced. Complete 
Specificaliuns thus advertised us accepted are open to 
inspection at the Patent Office immediately, and to 
opposition within two months of the date given. 


I.— GENERAL; PLANT; MACHINERY. 

Applications. 

Adam and Legg. Catalysts. 21,667. Bep. 3. 

Aktieselskapot de Norske Saltverkor. Manufac- 
ture of coarsely-crystalline substances from solu- 
tions thereof. 21,684. Bep. 3. (Norway, 16.9.18.) 

Allsop and Sibson. Drying-machines. 21,694 
and 21,695. Sep. 3. 

Baggaley, W^kin, and Wadkin, Mills, and Co. 
Grinding-machines. 21,167. Aug. 28. 

Claude. Protection of walls of enclosures in 
which reactions take place under high tempera- 
tures and pressures. 21,317. Aug, 29. 

Gaskili. Furnace. 21,697. Sep. 3. (U.8., 

3.9.18.) 


Grey. Mixing apparatus. 21,830. Sep. 5. 
Jones, Lapwortb, and Myers. Still head or frac- 
tionating column. 20,813. Aug. 26. 

Krause. Process of evaporating liquids. 21,663. 
Sep. 2. (Germany, 11.7.1/.) 

Marks (Aktiebolaget Indunstare). Evaporation^ 
distillation, etc, 21,674. Sep. 3. 

Rammage. Acid-rceisting pipes etc. 21,048. 
Aug. 27. 

Trottier. Crushers. 20,867. Aug, 26. (Franco, 
12.9.18.) 

Weyol and Zimniermann. Drying-plants. 21,881. 
Se[). 5. 

COMPl^KTE SpKCIKICATIONH AcCK1*TKD. 

5016 (1918). Riulluml. See XIX. 

62^12 (1918). Barhet et Fils et Cie. Tubular 
evaporating, condensing, and cooling apparatus. 
(114,838.) Hop. U). 

7515 (1918). Cooper and Grifliths. Electrically 
hoatoil apparatus for evolving gases from liquids. 
(131, .344.) Sep. 3. 

7530 (1918). Cunningham. Separation of liquid 
mixtures. (131,346.) Sep. 3. 

8400 (1918). Whittaker. See III. 

13,760 (1918). 'rhunholm. Evaporating appa- 
ratus. (118,635.) Sep. 10. 

17,06.5 (1918). Kestner. See VII. 

18, .304 (1918). Wigley. See X. 

6640 (1919). Matti'ir. Process for concentrating 
or evaporating liquids. (124,7.32.) Sep. 3. 

13,104 (1919). Henning. Agents for refrigera- 
tion plants, and process of making sumo. 
(131,573.) Sep. 3. 

14,460 (1919). Hanson. Apparatus for mixing 
liquids in closed vessels. (127,8.33.) Sep, 10. 


IJ.-FIIEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

A ITU CATIONS. 

Alexandre. 20,878. Sec XXllI. 

Broad bridge, Edwer, Sieuning, and Minerals 
Separation, Ltd. Produetion of coal briquettes. 
20,891. Aug. 26. 

Crittall and Mimgravo. Treatment of explosives 
for use as fuel. 21,647. Sep. 3. 

Day, Johnston, and Summerfiold. Composite 
fuel. 21,960. Sep. 6. 

Everson. Production of a combustible material. 
20,990. Aug. 27. 

FrancA>. (k)al etc. washing apparatus. 21,074. 
Aug. 27. 

.Jackson (Metals Recovery Co.). Concentration 
of bituminous coal by flotation. 21,573. Sep. 2. 

McLaughlin. Fuel, and manufacture of same. 
21 188. Aug. 28. 

Mundor, and Zollor and Gmolin. Obtaining 
shale oils. 20,876. Aug. 25. 

Sandiford and Secooml)o. Artificial fuel, 20,800. 

I Aug. 25. 

; Scrivner. Suotion-gas generators. 21,069. 

I Sop. 6. (Australia, 6.9.18.) 

Wells. Gas-prod ue^'rs. 21,478. Sep, 1. 

West, Wild, and West’s Gas Improvement Co. 

; Vertical retorts. 21,38.3. Aug, 30. 


Co&rpi.ETE Specifications Accepted. 

72.32 (1918). Rideal and Taylor. See VII. 

7557 (1918). Dempster and Ballingall. See VII. 
8245 (1918). Vickers, Ltd., and Webb. Inoen- 
! diary compositions. (131,360.) Sep. 3. 

I 8400 (1918). Whittaker. See III. 
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11,010 (1916). Toogood, and Derapater and 
Sono. Diftillation of coal, (131,409.) Sep. S. 

12,567 and 18,767 ( 1018 ). Harger, and Lever 
Broa. ^S'eeVir. 

13,531 (1918). Edwards. JX. 

17,874 (1918). Burnett. Extracting water or 
other liouid.s from washed coal etc., particularly 
applicahfo for fine coal for coking. (131,788.) 
Sop. 10. 


VI.--BLEACHINO: DYEING ; PRINTING: 
FINISHING. 


Applications. 

Bawtree. 20,832. See XXIII. 

Briorley. Bleaching process. 21,720. Sep. 4. 
Calico Printers’ Assoc., and Turner. Agoing 
machincf^. 21,1.34. Aug. 28. 


iff.- TAH AND TAR PRODUCTS. 

AiTLICATION’H. 

Chom. Fabr. Flora. 20,863. See XX. 

Gulliver. Apparatus for splitting up or getting 
pitch etc. 21,605. Sep. 2. 

Morris, and Morris and Co. Sulphonation and 
chlorination of organic coni pounds. 20,996. 
Aug. 27. 

Sinfield, Sinfield, and Sinfield Bro.s. Still for 
distilling tar, jiitch, benzol, naphtha, nnimunia, 
and carbolic acid. 21,483. Sop. 2. 

CoMPCETE Sl'ECn’ICATIONS ACCECTED. 

8100 (1918). Whittaker. Apparatii.s for distill- 
ing the l()W('r boiling constituents from oils and 
other like li(juids. (131,365.) Sep. 3. 

10,518 (191H). Brewsti'r. I*roc(‘ssc8 of produc- 
ing diriitrophonol. (131,403.) Sep. 3. 


V.-FIBRES; TE.\TJLI1S; CELLULOSE; 
PAPER. 


I VII.— ACIDS; ALKALIS: SALTS; NON- 

! MKTALLIC ELEMENTS. 


Applications. 


Akties^dskapet de Norsko Saltverker. 21 684 
See 1. ’ ' 

Beilby. fixation of atino.spherie nitrogen. 
21,373. Aug. 30. 

Deuts. Molybdan-Werko. Extraction of molyb- 
denum compounds from yellow lead ores. 21 039 
and 21,040. Aug. 27. (Germany, 23.5 and 2.10.16.) 

Dreyfus. Manufacture of acetic acid. 21,140 
Aug. 2H. 

Goldsmith and others. 21,051. See X. 

Hanna and Major. Manufacture of hydrogen 
or mixture of hydrogen and nitrogen. 20 974 
Aug. 26. 

J.sland. Fixation of atmospheric nitrogen 
21,690. Se{). 3. 

Matheson. Utilisation of alunite ore. 21 220 
Aug. 2H. 

Norsk Hydro-Elektrisk Kvaolstofaktieselskah 
Production of licjuid ammonia. 21,147 Sen 1 
(Norway, 13.9.18.) ’ 

Sinfield. 21,18.3. See 111. 

\Vilton. Manufacture of sulpliato of ammonia. 
20.(>31. Aug. 26. 


A I'PLI CATIONS. 

Bonwitt and Goldselimidt. Process of deguin- 
iniiig fibres. 21,172. Aug. 28. (Germany, 8.10.17.) 

Bon lie. I^roduction of artificial silk tlireads. 
21,643. Sep. 3. 

Drews and Van Noonlon. 3’n'atnu'nt of leaves 
etc. for extraction of fibre therefrom. 21,378. 
Aug. 30. 

Drews and Van Noorden. Rc’claimiiig ti'xtile 
fibres. 21,387. Aug. 30. 

Dreyfus. Manufacture of cidlulose acetate com- 
positions etc. 20,975. .Vug. 26. 

Dreyfus. Maiiufaclure of <cllulo.se derivatives. 
21.474, 21,661, 21,662, and 21,773. Sej). 1, .3, and 4. 

iMarks (Du Punt do Nemours and Co.). 20,8.')2 

and 20,853. See XX 11. 


CoMi’LETE Specifications Acceptku. 

8216 (1918). Radcliffo, Manufacture of cellu- 
lose acetate. (131,357.) Sep. 3. 

9488 (1918). Cumbers, and British Cellulose and 
Chemical Manufacturing Co. Covering and pro- 
ducing tautness of fabrics. (131,384.) Sop. 3. 

10,862 (1918). Barr and LazcU. See XIll. 

1(),949 (1918). Gilmour, and Dunvillo and Co. > 
Production of wlutions of cellulose acetate and 
methods of joining articles made of cellulose ; 
acetate. (131,647.) Sep. 10. 

12,085 (1918). Dreyfus. See XIII. | 

13,631 (1918), Edwards. See IX. 

19,220 (1918). Bleachers’ Aisoc., and Higgins. 
Process of scouring cotton and other vegetable 
yarns and fabrics. (131,798.) Sop. 10. 


Complete Si’Ecimcations Accecti d. 

92U) (1916). Montgoimu’v and Rovston. Obtain- 
ing nitrogen comiiound from tlie niirogmi of llie 
atmosphere. (1,31,609.) Sci). 10. 

16i|S (1918). Barbet et Fils ct Cie. Production 
ol claMiucally pure oxygiui and nitrogen from 
atmospheric air. (131,321.) Sep. 3. 

7232 (1918). Rideal and ’Uaylor. Manufacture 
ot Jiydrogcfi. (131,328.) Sep. 3. 

/392 (1918), (<ros ct Boucliardv. ^Vraiuifacturo 
of ^nitric anhydride. (131,331.) Sep. 3. 

1.193 (1918). (Jros ct Boucliardv. Manufacture 
of jMinceutrated nitric acid. (131,335.) Sep. 3. 

/39I ( MllS). Gros et Bouchardy. Manufacture 
of^nitric acid. (131,3.36.) S(‘p. 3. 

7o57 (1918). Dmnpsti'r and Ballingall. TTeat- 
controlling means for hydrogen gas plants 
(131, ,317.) Sep. 3. ‘ ^ 

8228 (1918). Hivett. Production of ammonium 
nitrate. (131,358.) Sep. 3. 

^ 10,869 (1918). Bousfield, and Nobels’ Explosives 
Co. Manufacture of liquid nitrogen peroxide and 
nitric acid. (131,642.) vSep. 10. 

12,565 and 18,767 (1918). Harger, and Lover 
Bros. .Manufacture of hydrogen, nitrogen, and 
carbon dioxide. (131,684.) Sep. 10. 

13,369 (1918). Electrolytic Zinc Co. See X. 

13,524 (1918). Hyatt and Fcllowes. Procos.s of 
obtaining products from seaweed. (131,443.) 
Sep. 3, 

13,792 (1918). Dreyfus and Bloch. Manufac- 
ture of alkali manganates. (131,460.) Sep. 3. 

14,661 (1918). Arthur and Killbv. Manufac- 
ture of a compound of lime and bromine. (131,760.) 
Sep. 10. V > / 

16,670 (1918). Thorssell and Lunden. Produc- 
tion of calcium nitrate. (131,493.) Sep. 3. 
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15,786 (1918). lllockev, nnd AValkor and Sons. 
Manufacture of chronic li(|Uors and salts. 
(iaiJ72.) Sep. U). 


VIll.^ (iL.VSS; (’KHA.MK'S. 
Applications. 

McC’ov. Apparatus for production «>f shed 
21.788. ‘ Scj). 4. 

M(-(o'c. (lla.ss-workiiiK apparatus. 21.22.4, 
Aiii;. 28. 

('OMPI.LTR Sl’KCll II ATIONS Acr lUTKO. 

1.4,771 ( 1918 ). (ioldrcicli. Ovens for use in the 
inanufactun* of spliuterless ;da^s. (141,71 1.) 
Sep. 10. 

J l,8tf2 (1918). Hritish Thonl^on-Houston ('o.. 
jind Ora.v. Oeviia s for dischar{.5injj: pr<‘dett‘rinined 
(piantitios of i^lass from ji;lass furnaces, (141,756.) 
Sep. 10. 


L\. iii'nj)i.\(; MVTKiiivi.s 


A 1 'I‘I.I(‘\T| 0 \S. 

Aidsio. Impernicable and mm-li.s j 4 ros( opic 
material. 21,187. Au}^, 28. (Italy. 26.6.18.) 

Arosio. ('oatin^jf liyi>:roscopic mat<‘rials. 21,2()2. 
Aii;^ 28. (Italy, 2(;>.(>.l8.) 

Arosio. Inereasinp; slrenulh and eliminating 
hv)j;r(rsco[)icitv of \vooden matmdals cU', 21.215. 
Aue. 28. (Italy, 26.6.18.) 

Jiaiiies, Wood s.ihslituti'. 2I,02(). Au^. 27. 
Haines, Mat<'rial.s for l)nildii 04 el« . 21,190, 

Sej). 2. 

Ha>er. M aioifactiin' of concictt' lor sliiphuild- 
111)4 etc. 21.184. .\ue. 28. ( I )»'iimark. 6.9, 18.) 

f)ameraii. I mprcLtiia t ion of limhi'i . 21,488. 

A no. 41 ). (( Jerma iiy , 17.11 .14.) 

llohcrls. 'riiomas, 'I'liomas, :oid Williams. Mane 
laciiirc of bricks, paints, sealiim-w ax, soap, ci« , 
21.462. Auo. 40. 

( 'o M I ■ 1 , KT I ; S I •! ;c II I c cn oN s .\ ( ( i-; i "i r. i > . 

14,541 (1918). Mdwards. Manufacture of a 
lieal-insulatino material and a hid from iiapcr. 
(141,116.) S*'p. 4. 

11911 (1919). ,\ndoiiard. 'rn-almetO of (oim-nl 
and like surfaces for applvino: (>ainls (licrr(o. 

( 125.979.) Sep. 10. 


X. ^1I;T.\[.,8; MKT.\hU IKiV. I.NCM'DI.XC 
KhKt’I’UO -.MKrAIdd IICV. 


.\ I’l'iac \Tio\s. 

Ha.s.scl. Iv '\ ols jii;.'; Inrnaev lor dir»‘cl pi'odm-Lion 
of iron or sU’('l etc. 21.677. Sep. 4. (France, 4,9. |8.) 

i)outs. Molyhdan-Werke. Production of alloys 
of iron and metals of tlu' ( liromiiim f^rmip. 21,04s. 
Aiip;. 27. (Germany 25.11,16.) 

Dents. Molvhdiin-Wei k(‘, 21,049 and 21,010. 

SrcVMI. 

Goldsmith, Hose, and Imperial 'I'nist. IG>cov«‘ry 
of tin by conversion into tolatilc cornponnd'^. 

21,051. A 11)4. 27. 

Janies. Manufacture «»f tin, lerne, etc. plates 
or sheets. 21,286. Au‘4- 29. 

Kirk. ncat-treutin)4 furnaco. 20 ,n54. Au) 4 . 25. 
Lloyd. Roasting and sintering ores etc. 21,812. 
Sep. 4. 

Mackay. Treatment of sulphide ores containing 
lead and zinc. 21,819. Sop. 4, 


Xevett, l^almor, and Scale. Klolaiioii separa- 
tion of mineral Huhstanccs. 21,608. Sojl J. (Auh- 
iralia. 2.9.18.) 

Wickett. IVmiting <asliiigs of fmioiis inetnis, 
21.691. Sep. 4. 

Gomplktk Spki 11 n vtions Ai ( kptkp. 

7742 (l!U8). Klinore. I'Atnnlion of lead and 
y.inc frtim ores. (141,454.) Sej). 4. 

8761 (1918). Sarron and Simon. Electro con- 
verter fnrmut's, ami inannfin litre ol steels therchv. 

(141,472.1 Sep. 4* 

12,4(51 (11)18^ Rliickw (*ll. Miinnf:M (iii'i' of ferro- 
iilamiiin. (I;U.(575.) Sep. 10. 

14.469 (1918) Ele( tr»>lyt ie Zinc of Aus- 

tralasia Riopru tary. Ltd. 'IriMil nieiit of ziin* Kolu- 
lion pr('parat(»ry In llu‘ nsovery of /iiic by clectro- 
dcpnsillun. (141.7(>2.) Scj>. 10, 

14,612 ( lOI^). .lasiMovit/. and iGismibaiim. (’lean- 
ing metals by ele(trol> sis. (141, r»5.) Sep, 4, 

I. 4,665 (1918), Marino. Removing paint, var- 
nish, and giiMise from iron, sU'el. and copper, rust 
from iron or sle<'l, ami sulphide or oxide from 
«t)p|H'r. (141,709.) Sej). 10. 

II. 177 (1918). Stein el Gic. Regenerative fur- 
naces (»f the soaking pit typi'. (I20,0.4P.) Se|). 10. 

11,244 (1918). Ilolitbn, R«)asting and ridining 
iinpiirt' (in, (141 .714.) Sep. 10. 

15.661 (I!»l8), Ibc. Iron alloys. (141,192.) 
Sep. 4. 

18, .40 1 (1918), Wigle\ . Crm iMe Inriiaei'S. 

(141.516.) Sep. 4. 

17.117 (I9I!0. .Mordey. lL«at trealmeiit of 
articles of iron ami steel and allovs lIuTeof. 
(141,575.) Sep, 4. 


XL KLKGTRO CllKMlSTRV. 

A I I 1,1( \Tln\M. 

I''nller, and Fnlbi's riiiled Idettrii^ Works, 
Wnod s«-pa r.i tors lor ebs lric accumulators, 21,812. 
,Sep. 5. 

Gardiner. Slorap.'e batfeiies. 20,920. Aiig. 26. 
IL'yeii. labs I l ie are luniaei's. 21,412. Ang. 40. 
Law Ion. labs trie fnrnares. 20,991. Ang. 27. 
Lma. Lleelrie fiiriiaei's. 21,582. Sep. 2. 
Rovston (Fedeial Storag<- Ratterv (’o.). Storage 
batt-Ties. 21.441. Aug. 40. 

Runltakeii. Kh t trie m < iimiila tors. 21,168, 
Aug. 28. 

Sebm'ider. Kleeti-odes lor eb'ctrie a( I nmiilalors. 
2l.5>s5, Sep. 2. (Gei'ina ny , 4. 1 1 . 1 7.) 

( '() .M I’ I . K i' I ; S I ‘ 1 , ( 1 1 I ( \ r 1 o N .s .\ ( c i; I *’i' \: i » . 

7515 (1918). Cooper ;ind Grillitbs. Ncc I. 

8761 (1918). Sarron and Siiiion. Sr»' .\ . 

14,469 (1918). Kb'ctroly tie Zine Co. Si'v X. 
14,612 (1918). .lascowity and Rosenbaum. Srr X. 
15,277 (1918). ('lark, and Mart ,\( < iininbiloi- Co. 
J'Jeetric aeciimiilators er ."(ombii\' b.itteri«‘s. 
(141,765.) Se)). 10, 

15,420 (1918). Rrilisli 'I’liomson-I lonston (\). 
(General Kleetrie Co ). Llet trie fiirnaces. 
(1.41,767.) Sep. 10. 

17.448 (1018). Ca\e Alkaline ebs lric arcurnu- 
lat.n-s. (121,1 I8.t Sep. 10. 

2916 (1919). Fuller Accnmiilatoj- (A>., and Jones. 
Fleetiir storage britt<Mi'‘s. (141,826.) Sej). 10. 


XIL FATS; OILS; WAXES. 

AI’PMCATIONH. 

Brown. Manufacture of soap. 21,786. Sep. 4. 
Aransbridge, Treatment or purification of oils 
or fats, etc. 21,116. Aug. 28. 

K 
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Poimiicr. Appnrrttu.s tor soparatini; oils, fats, 
from wastt* wators. cU'. 21,451. 8(*p. I. 
Kohorls and others. 21. .‘162. Nee T.\. 


XIIl. P.\I\TS; JMC.MKXTS; VAKXISHKS; 

KKSIXS. 

.Vl'IM.K ATION’. 

Holje/'ts and others. 21 ,.‘162. Scr l.\, 

( nMn.irn- Si'Koii- k atjons Ac 

10.862 (I0|8). Harr and I;azell. Production of 
dopes. (l;ll,6ll.) Sep. 10. 

12,08.*) (1018). Dre.vfiis. .Mannfaetiirc* of dopes, 
solutions, or preparation.s having a fiasis of cellu- 
lose* acetate, (1111,660.) Sep. 10. 

i;i, 66.1 (1018). Marino. See X. 

|.1,.1.‘l.‘l (1018). Duke. I*i<j;ni40its. (l:il,76!t) 
Sep. 10. 

0010(1010). Andoiianl. NreIX. 


XIV. IXDIA-PniBKP ; (i I TTA-PKPCH A . 

AiM'iae.vTJo.v. 

Shepi)ard. Puhlx'r solutions, 2l,02.‘l. .\u'^. 27. 


XV.~ J.PATHPP; llONP; HORN; (JLI p. 
Aeer.K ATioNs. 

Afarks (Xitritfahrik). 21,280 and 21,281. Xrr 
XX. 

Co.\nM.KTK SPKCIFirATtONH AcK’KPTKn. 

10, .‘106 (1018). Roy and (irandoville. (Hue. 
(131,400.) Sop. 3. 

15,786 (1018). Blot^key, and Walker and Sons, 
See VI 1. 


XVll.-SUGARS; STAIUTIES; GUMS. 

CJoMI’LF.TK Sl'ECUK ATION .Vc'CEITKl). 

12,241 (1910). Lemoine. Apparatus for (om- 
ploto separation of liquor and reiuolted svrup in 
romeltiii^ eentrifu}j;al machines. (l’31,860) 

Sep. 16. 


XV III. F F.R M FNT AT ION I XDUSTR I KS. 
Ai’i'r.icvTio.v, 

Anderschoii. Treating waste hrtivvers’ veasi t,, 
render it suitahK* for hakiny;. 21,01-1. S(*p. 1. 


XIX.- FOODS; WATFR PI RIFIUATTOX 
SANITATION. 

Ai'IM.ICATIoN.S, 

Andersclioii, 2I,011. Xrr XV 111. 

Bornm and Kruji;!'!-. Removal of fiiu};! from 
grain in huKs. 21,023. S<^p. ,1. (IXmmark, 31,8.16.) 

Imperial Trust, .lorgeiiseii. and Stiles. Preserva- 
tion of fruits etc. 21,088. Sej). 6. 

Poumier. 21,4.11. »S’crXII. 

COMI'I.KTK Sl'KCIKK'ATION ACCKITKI). 

5016 (1918). Bialiand. Process of purifying i 
liquids. (121,4.52.) Sop. U). ^ | 


XX.-^OROANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

.\l*l*J.FrATIO\S. 

Uhem. Fa hr. Flora. Substituting hn logons 
for amino groups in amines and salts of amino 
acids. 20,86.3. Aug. 2-1. (Swiu., 31.8.18.) 

Dreyfus. .Manufacture of aromatic derivatives 
21,5.11. Sen. 2. 

Marks (Xitritfahrik A.-O.). Preparation of 

gallic acid. 21,280. Aug. 20. 

.Marks (Xitritfahrik A.-G.). Preparation of 

pyrogallic acid. 21.281. .Aug. 20. 

.Morli^. .and .Morris and Co. 21. .‘160. See 111. 

UoAlCf.KTK Sl*K( II JCATIONS .A ('(’Kl'TKH . 

0110 (1018). Durrans, and Boake, Roberts and 
Co. PreiFaration of organic acid anhydrid<*s and 
4)rganic acid chlorides. (I3l,37fl.) Sep. .‘1. 

01.31 (1918), Weizmann and Bainbridge, Pro- 
duction of glycols. (131,628.) ,Sep. 10. 

10,30.1 (loin). Soe. C3iim. des Usines dn Rhone. 
Production of acetic anhydride and acot.aldehvde. 
(131,31>0.) Sep. 3. 

12,4>1-1 (1018). Grolea and IVevler. Production 
of esters. (1.31,678.) Sep. 10. 


XXl. PHOTOfiRAPHIC MATFRJALS AND 

PROCESSES. 

AI'I'LICATIO.V. 

AA'ic‘land. .Manufacture of colour grate plates 
for colour photography. 21,263. Aug, 20. 

(^OMI’I.RTK Sl'KC'IJ-'ICATlON ACCFl'TKl), 

11,131 (1016). Lawslic*. Production of multi- 
colour photograt)hs. (131,310.) Sep. 3. 

X Nil. - EXPLOSIVES ; MAT( IIES. 

Ai'rmc'ATioxs. 

.Atlas Powder (1>. Explosive.s. 21,438 and 21,439. 

I Sep. 1. (U.S., 1.11.18.) 

Blyth. .Ma nutacture of explosives or smokel(‘ss 
, powders. 21,217. Aug. 28. 

Crittall and Musgrave. 21,617. iSVr II. 

Jledhcrg. .Manufacture of explosives. 21,170. 
Aug. 28. 

Marks (Du Pout de Nemours and Co.). 'Produc- 
tion of pyroxylin bodies. 20,8.12. Aug. 25. 

.Marks (Du Pout de Nemours and (^o.). Pyroxy- 
lin solvents and solutions of pyroxylin. 20,8.13. 
.\ug. 25. 

CoAtl'I.KTR Sl‘F.riFirATl(»Ns .Ac'( F.l'TKI). 

01.34 (1018). Hargrcavc's, Gardner, and 

Rohuritc* and Ammonal, l3d. Explosives 
(13C380.) Sep. ;i. 

07.53 (1018). Marin. Pr<*paration of combus- 
I tihle salt suitable for the manufac ture of explosive.s 
and process for making these explosives. (131,388.) 
Sep. 3. 

08RI (1018). Rinloul, X^olan and Nobel’s Exi)lo- 
sives (\)., Ltd. (ielatinisation 4)f cellulo.se nitric 
esters in the manufacture of explosives. (131,380 ) 
Sep. 3. 

XXITI.-ANALYSLS. 

AiTI.U’ATIO.WS. 

Alexandre. Ga8-analysing apparatus. 20,878. 
Aug. 25. 

Bawtree. Instrument for quantitative analyais 
of (H)lour. 20,832. Aug. 25. 

Stowart. Gas calorimeters. 21,832. Sep. 5. 
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Mfchanical handling of chemical materials. G. F. 
Zimmer. Chem. Ago, 1919, 1. m 322 - 323. 

The coutrivances used for liaiulling chemical sub- 
stances are, as a rule, of relatively small capacity 
and have to satisfy the following conditions in 
addition to those common to all such apparatus : — 
Dust must be prevented to avoid injury to the 
workers, loss, and d.anger of explosion. Materials 
may have to be handlecl at high tcmi)eratureH. It 
may be desirable to submit the material while being 
conveyed to various operations such as heating, 
cooling, etf:. The same handling device may have 
to bo employed for different nmterials. For coarse 
and dry mineral and vegetable substances which do 
not readily deteriorate during handling, band, 
push-plate, tray, gravity-bucket, and reciprocating 
conveyors are suitable, and if tlie material is not 
too coarse the worm conveyor may also be used. 
Elevators for the heavier class of material should bo 
^erti(•al, and have double endless chains, with deep 
buckets, and they may bo run at full speed; while 
for lighter materials, inclined elevators having 
shallower buckets attached to cotton bands should 
1)0 used. For vegetable substances the band or 
reciprocating trough conveyor is the Wst. Where 
the material has to be discharged at different 
points, push-jjlate, worm, or re<iprocating con- 
veyors are preferable. For coarsi*. dry, amorphous 
or crystalline substances which are friable, slow 
running flexible steel band, slat, or tray conveyors 
are b('st, as the material remains undisturbed 
during transit, but with the exception of the steel 
band type the convc'yors are not suitable for de- 
livery at intermediate points. The discharge from 
the steel baiul conveyor is eff^x'Wd by a plough 
which can be low<‘red or turned into position at the 
point where the discharge is desired. It is im- 
portant that friable material should be subjected to 
as little drop a.s possible wlieii bring delivered to or 
discharged from handling apparatus, con8(*(iuently 
vortical dump elevators and tip tray conveyors, 
both discliarging on to inclined .shoots, down which 
the material can slide, are most suitable. For 
coarse, ihoist, amorphous and crystalline substances, 
if tlie moisture is only external and the snbstanci* is ' 
not sticky, spiral conveyors and l)ucket elevators 
are quite suitable. For clayey or sticky substance.s, 
however, spiral conveyors are (juite useless, and 
flexible ste< I band or reciprocating conv«*yor8 should 
he used, wliilst for elevating, a skip-hoist, though 
not continuous, is by far the bc'st. In the case of 
line dry powders, tlie necessity for preventing the 
formation of dust, especially with powders that are 
of a lively ” nature and run through the fingers 
easily, limits tlie choice of aiipliaiices to those which 
can he completely covered in, such as screw' con- 
veyors, which may also he used as elevators, Avhilst 
for material such as cement, which lies “ dead,” a , 
belt conveyor may be us(‘d. ('ommon salt is often i 
elevated by a band conveyor liaving cross slats at : 
interval?' which enables it to carry up an incline 
of 40°. Tubular conveyors, that is to say tubes 
mounted and rotated on rollers about their axes and 
having a set of blades fixed in a spiral, or a con- 
tinuous helix fixed inside, are useful for conveying i 
fine powders for comparatively short distances. 
For elevating, entirely enclosed bucket elevators 
are most suitable. Very fine, dry pow'dors may bo : 
dealt with very satisfactorily by pneumatic means | 
similar to the well-known vacuum carpet cleaner. ; 
Steel or rubber band or tray, pan or continuous j 
trough conveyors are beat for fine moist material, 
and bucket elevators with shallow buckets if the 
band conveyor cannot be used both for elevating and 
conveying.— W. H. C. 


lOctober 15, 1919. 


Filtration; 2Vof/rfi« in industrial . L. Fabre. 

Chim. et. Ind., 1919, 2, 759—769. 

Thk filter press possesses many defects, the cliief of 
which are: the cakes have different degrees of 
porosity in ditierent parts ; the layer of cako nearest 
the filtering medium is hard and compact whilst 
that farther away is soft and wet; filtration is thus 
roiulored diffii'ult, but more important still, the com- 
plete washing of the cake is nimost impossible; the 
opening, closing,- and cleaning of the filtering 
surfaces involvt' jousiderahlo laiM)ur and power; 
and the lu'cossity of having a gtmd joint between tho 
plato.s to prevent leaks causes the filt(‘r cloths to 
wear out rapidly. Modern filtering sysUons may l>e 
divided into four classes : Foniinuous rotary drum 
filters; rotary tiruins with drying sieves; rotary 
clarifiers; aiul opcoi tank filtius. All these systems 
ojx*rate by suction and tlie ('aUes lormed are of uni- 
form consisltMiry and are reailily waslu'd free from 
soluble matter. The first three tvpes are similar in 
d 4 *sign and consist of a drum which is rotated on 
a horizontal axis. The ])eripliery of tbo drum is 
divided into a numln’r of sit lions, boxes, or trays, 
Si'paraicMl by parti lions parallel to the axis. In the 
first tyi)e the outer surlace of the trays is covered 
w'ith the filtering imHlium and each tray communi- 
cates by a pi|)e with a rotary valve on the axis. 
Hy this means each tray, as the driiin rotates, is 
successively put into communication with a vacuum 
jminp ami witli a suj>ply of compressed air. The 
rotary drum IjIUt is rotati'd, bait submerged, in a 
tank which contains the imid to bo filtered kept in a 
state of agitation. Th(> suction ciiu.ses a cake to 
form on the portion of the surface irnmer.sed, the 
li(jui<l passing through the cloth and along the pipe 
to the central valve. Tlu' surface of each section 
as it rises out of the tank is sprayc'd with washing 
li(|uid whicli is conveyed by the valve to a separaU^ 
reservoir; as tho rotation coiitimu's pressure is 
applied to tlie outer surface oi the cako to consoli- 
date it, and wlum tho section begins to descend 
again compres.sed air is introduced bidiind 
tho cloth and forces the cake off the surfaci;, this 
removal being nssistod hy a scraper. In some ca8<?8 
tho use of (‘oinpri'KHcal air is undosirablo and is 
avoided. In the si'coiid tyjK*, tho filter surfaces 
have c‘dg('H or sides forming shallow trays; these 
are filled with the material from a shoot, drained by 
suction as Ix’fon*, and tho cakes are discharged by 
gravity as tlioy reach tho lowest point. These 
filters are suitable for products sm'h as crystals 
whicli drain easilv. The rotary clarifier is similar 
to the first type, hut is rotated entirely immersed 
in tin* liquid. Tin' fourth type consists of a number 
of filter leaves (frames covered with filter cloth) sus- 
])eude(l from an overhead travelling crane; the in- 
terior of each loaf can be put into communication 
with a vacuum pump or w itn a supply of compressed 
air. The leaves are first dippecl into a tank con- 
taining the. li(|uid or mud to Ik? filUned, and at the 
same time they are conn<‘ct('d with the vacuum. 
When tho cake is of sufficient thickness the leaves 
are lifted out and dipped into a lank which contains 
tho washing licjuid ; this is drawn through, and tho 
leaves are oik'o more lit ted out and suspended over 
tho sludge tank and tlie washed cakes are blown off 
by compre.sscd air introduced into the interior of 
tlie leaves. I'his also K(‘rves to k('ep the pores of the 
filter cloth free from obstruction. These various 
types can he mad<’ of iron or wood, or partly of iron 
and partly of wood, or of hard lead for acids. 
Canvas filter cloths are used for neutral and alka- 
line liquids, cloths of Monel metal for very caustic 
liquids, and of woollen felt for acids. A rotary 
filter I 82 m. (6 ft.) diam. and 091 m. (3 ft.) wide is 
capable of treating about 30 tons of dry calcium 
! carbonate from a caustic soda plant per 24 hours. 

I Tho cake contains about 30% of water an4 lees than 
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1% of NaOH. With sodium bicarbonate as much 
as 50 tons is treated in the same time. The weight 
of the apparatus is about tons; 5 h.-p. is required 
for rotating th (3 drum, about 200 cub. Jt. of air per 
minute and a vacuum of 055 mm. (25 in.) arc re- 
quired to h <3 maintained at the filter. A rotary dryer 
] 02 m. (o ft. 1 in.) diam. and 091 in. (3 ft.) wide 
treated about 5fl tons of ammonium sulphate per 
24 hours and risjiiired 3 li.-p. and the same volume 
of air and degree of vacuum. The open tank filter | 
is especially suitable for very finely divided 
materials such as gold and silver ore slimes and 
colloidal precipitates. An apparatus consisting of 
JO leaves 102x0 82 metres (.> ft. 4 in.x2 ft. 8in.) 
treated two tons of ferric hydroxide per 24 hours. 

A number of diagrams are given showing the 
etriciency of the various types described.-— W. H. V. 

.1 j//o(7uar.s; Failure, of firo . Ann. Swiss 

Sue. Steam lloiler Owners, 1918 . Kngineering, 
1919, lOM, 289—290. 

A DiGKSTKR of cast ste('l with a wall thickness of 
90 mm., whi(4i had Ihhui in use since 1915 in a 
chemical works at a maximum regist(*red pressure 
of 60 utmos. was distorted and exploded through 
serious overlieating. tiie ex])losion occurring at 
48 atmoH. and 265° C. 'rim digislcT was replaced 
by a similar on<' in which the mixing device was 
placed close to the bottom, 'the distance', hetwi'on 
the digest4'r and the grate was increased. The 
bottom of a second digester of grey cast-iron, 
1000 mm. long, 800 mm. diameter, with a wall thick- 
iK'ss of 120 mm. and a bottom thickness of I.'IO mm. 
worn to 87 mm., gave way, Uk' explosion producing 
a crack which, in the cokl stat(', was 500 mm. long 
and 5— l<i mm. wid('. 'I'iie digosU'i- was 550 mm. 
above the grate. Jt was made in 1900, for a maxi- 
mum authorised pre.ssuro of 40 atmos., and had 
h(‘en tested to 120 atmos. Tlu^ pressure at the time 
of th(‘ explosion is not know’n, hut the temperature 
wa.s at least 240° (\ The bottom of the digesO'r was 
coveri'd with a 20 mm. layer of a chalky deposit, 
which w'as a bad heat conductor. The growth of 
grey cast-iron may also have played an important 
pjirt. It is HUggesU'd that the metal elongated like 
a firebar is known to do, until fracture occurred. 
The resistance to hc'uding of test nieces taken from 
the top flange and the bottom of tlie digester varied 
from 256 tons per sq. cm. in the flange to 311 tons 
per sq. cm. in the bottom. The Swiss Federal 
Government stipulates 280 tons per sq. cm. for 
steel bridges, 'hlie chemical analysis of the bottom 
and the minge was normal, though the phosphorus 
(1% in eacli) was rather high. Micro-sections 
showed that the material had been long exposed 
to high temperatures, 'i'he flange had probably 
been heated to 200°— 300° C. and the bottom to 
500° C. The report advises casting autoclaves 
standing, the gate» being over the flange and not 
over the bottom.— A, II. S. 

Lifting sulphuric acid. 'I’lingay. See VH. 

Turpentine resin as a foam hrealcr. Kendall. See 

XXIJl. 

Patents. 

Freeing of liquids from jmrticles suspended therein. 
'Titan Co. A./S., Chri.stiania. Kng. Pat. 121,457, 
31.10.18. (Appl. 17,811/18.) Tnt. Conv., 12.12.17. 
Sui4*HUU is precipitated in the liquid by reaction 
between hydrogen sulphide and ferric sulphate or 
other oxidising compound. The precipitated sul- 
phur encloses the finely divided suspended particles 
or neutralises their charge of electricity ana renders 
filtration or settling easy. — W. H. C. 

Condenser tubes and the like ; Composition for 

eleaning . J. Urruty, Toulon. Eng. Pat. 

121,500. 8.11.18, (Appl. 18,348/18.) Int. Conv., 
20.12.17. 

A hiqvin composed, approximately, of 50% HCl, 


! 2T>% CuSO„ 0-5% NaHCO,, 0*5% KCN, and 465 
I water is circulated through the tubes.— -W. H. C. 

Condensers; Tubular . T. Phillips, Bideford. 

Eng. Pat. 130,766, 8.8.18. (Appl. 12,845/18.) 

The upper tube-plate of a tubular condenser forms 
the bottom of a chamber, which is surrounded by 
water, and through which the vapours enter the 
tubes. The top of the chamber has a number of 
openings corresponding to the upper ends of the 
tubes, in which are inserted short tubes provided 
with plugs and projecting a little distance into the 
chamber, through which a brush may bo passed to 
clean the eoiideiiser tubes. — W. H. G. 

Pulsorneters for raising li(inids [of high vapour 
G’/i.szon]. P. A. Guve, Geneva. Kng. Pat. 
129,635, 7.7.19. (Appl. 16,967/19.) Int. Conv., 
9.7.18. 

The motive power used in the pulsometer, which is 
only suitable for liquids of high vapour tension or 
mixtures of liquids one at least of w'hich is of high 
vapour tension, is obtained l)y vaporising a small 
portion of the liquid. When the vapour so gene- 
rated has done its work it is passed through a 
condenser and rcturiu'd to the pulsometer for 
re-nse. -W. H. C. 

t'entrifugal inaelmies [ ,* Tu rldnte-driven ]. .1. 

Schmidt, liOndon. Fng. Pal. 131,091. 10.8.18. 
(Appl. 2393/18.) 

In a centrifugal separator drivi'u by a steam tur- 
bine, the dividing plate between the turbine wheel 
and the rotating basket is provided with a stuffing 
box or otlier jiaeking device to prevent steam reach- 
ing the material under treatment. If it is desired 
to heat the material under treatment the dividing 
plate may he provided with ladiating gills and, 
furtlH'r, the exnaust steam may Ik? passea through 
a jacket surrounding tlu' liaskct (hainhcr. 

IT M. V. 

Frajunalors. ,1. A. lO'avell, Beckenluim, and 
Kestner Evaporator and Engineering Co., Ltd., 
London. lOng. Pat. 130,181, 0.8.18. (.\ppl. 

12,962/13.) 

In elimhing or falling film nnparatiis for eoncen- 
trating, evaporating, or distilling, the iKpiid to he 
treatt'd is passed through one or more lioaler tulx's 
and through a controlling valve before entering the 
evaporator tubes; both sets of tulx's are contained 
within the same casing.— W. II. C. 

Fva poraior. J. Helm, St. Louis, AIo, U.S. Pat. 

1,311,890 , 5.8.19. Appl., 6.10.17. 

.\ NUMBER of movable trays arc .supported, spaced 
apart, oiu' above the otlier, in an oven in such a 
manner that the removal of a tray from one I'lid 
of the column and the addition of a tray at the 
other end controls the movement. — W. 11. C. 

Treating material with gas or vaponr; Apparatus 

for . F. Slocum, Pittsburgh, Pa., U.S. A. 

Eng. Pat. 130,680, 13.3.18. (Appl. 4453/18.) 

A CAGE consisting of a skeleton frame with uprights 
and cross-pieces is fitted with longitudinal angle 
irons on which can he placed shallow trays with per- 
forated bottoms and sides for holding the material. 
By means of a rack and pinion mounted on a car- 
nage the cage can be moved in or out of a series of 
heating chambers, which are heated bv a furnace. 
Suitable pipes are provided for introaucing gases 
into the cnambers and discharging the exhaust pro- 
ducts. The use of the apparatus is describea in 
connection with the treatment of calcium carbide 
! with nitrogen, and the production of ammonia by 
I the action of steam on the product.— Wj J. W. 
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Liquid [liquefied] gases; Voporisotion of for 

viaintaining a supply of gas. R. A. Dihtiiii, 
Barnes. Eng. Pat. Ki().G8(3, 14.M.1S. (.Vpi)!. 

4526/ IK.) 

Thr liquefied gas is contained in a vacuum vessel, 
surrounded by an outer jacket and closed by a cap 
having a screw plug for filling, which also acts as a 
safety valve, an outlet for gas provided with a cock 
and pressure gauge, and with a wheel and rml for 
actuating a valve which closes a passage, formed 
hetween the interior of the inner vessid and tin' 
outer jacket. When a supply of gas is reciuired this 
valve is opened, and some of the li(|uefi<'d ga.s 
allow'ed to flow into the outer jacket, where it 
evaporates, pasfw's back into th(' inner vessel 
through the liquelied gas and accumulates above it. 
By suitably adjusting the outlet C(K-k a steady 
stream of gas can b<' obtained. — W. II, C. 

Fdirr. E. J. Sweetland. Montclair, N.J., Assignor 
to United Filters (\)rporation. U.S. Pat. 
1,292,534, 2K.1.19. AppL, IK.5.16. 

Tiik filter casing is a horizontal cylinder made, in 
two parts which are separahh^ along a diametral 
horizontal plane. The lower part is supported on 
horizontal trunnions so that wlu'n it is d<‘sir('d to 
remove solid material from the filter leaves, this 
part of the casing may be invtM led and matt'rial d<‘- 
tached by compressed air or steam admitted to the 
interior of tin' filt(‘r h'avcs. The lifjuid may 
he charged into the filter through tin' hollow 
trunnions. Tin? construction, charging, discharg- 
ing, and the mounting oC tin filter elements arc' 
(h'scribc'd in detail. — W, F. F, 

Filter jiressps; I ndU'aiing thr finchnrss of cahe 
f(irnuifi(ni in — — I). T. Nieholsoii, Visalia, 

Cal. U.S. Pat. 1.299,996. 8.4.19. Appl., 2.3.18. 
An indiarul)ber eu]) mounU-d on a real is a Ijustc'd 
.‘;o as to Ik* fixc'd at a predctminined distance from 
one face of a filtc'C eh'un'nt. Wln'ii the accumula- 
tion of material close's the mouth of tin? cup, tin? 
excess of pressure on tin* other side* of the filter ele- 
ment forces the cup and r<Kl outwards and releases 
a striker which sounds a bell when the predeter- 
mined thickness of cjike is reached, — W. F. F. 

Fitter rlnnnif. K. Kiefer, Cincinnati. Ohio. U.S. 

Pat. 1,311,280, 29.7.19. Appl., 27.3.16. 
Horizontal layers of comprcs.se<l moist pulj) are 
separated by thin, fiat ])latcs having intersecting 
liquid channels on both faces. 4'he eliannels are of 
lectangular cross-section and are separated so as to 
allow a sufficient fiat surface to support the filter- 
ing material. Li(iuid is supplied to and exhausted 
from tin' chanin'ls only iit tin* j)criphery of the 
plates.-- W. F. F. 

Kiln. F. Munhollon, Assignor to C. F. Tjockhart, 
Cleveland, Ohio. U.S. Pat. 1,311,286, 29.7.19. 
Appl., 20.1.19. 

Tmk kiln is provided with a perforated floor, 7, and 
with a number of fireplace's, 9, arranged around the 
wall, 6. The hot gas is discharged through tln3 



passages, 9a, into the top of the kiln, passes down- 
ward^ through the floor, 7, into the space, 13^ and 
is directed hack again into the kiln by injector 


iets in passages. 10, which are arranged around the 
kiln in nltc'rnation with the fireplace.s. An outlet 
flue, 11, is provided.— W. F, F. 

Filter. K. J. Swe»'tiand. MonU'lair, N.J.. Assignor 
to United Filters (k)r})orntion. Pat, 

1.313,929. 26.8.19. Ai)pl.. 2.2.17. 

A iii.Tr.a of the type in whieh the cakes form on 
rotating elements in.side a casing is provided with 
an indicating di'vice which is oscillated by the 
nutating filter wliei» tlie lake r<'aehes a predeter- 
mined tliiekness. - H. .M. \\ 

Kiln; Itotani P. Boeck, N(‘W' York. U.S, 

Pat. i,;in‘.l61, 26.8.19. A|)pl., 28.1.17. 

KiKsKi.(,niu Inicks are ])l:u (‘d hctwi'en the inner re- 
fractory lining and the outer slit'll of a rolarv kiln. 

- B. .M. V. 

(\ntHn<j itnd o.ridiifinn a f u .•< 1 /"C f/t/.tr.i]. I. 

Jlt'cliciihlcikiit'r, Assignor to (Micmicul Construc- 
tion ('o., (’harlottc, N.C. F.S. Pat. 1,311,395, 
29.7.19. Aj)!)!.. 7.4.19. 

Tiir, gas is j>as.scd throiigli a scrit's of hoiizontal 
cooling and oxidation chaiidK'rs side hv side ami 
communicating with one anothi'r, and the eon- 
dciisate if eolieeled in llu' ehamhers. Wati'i-t'ooled 
iiibt'H projt'cl downwards through tin' roofs of iho 
cooling ehamhers, and tlic ovt'rllow from tln'in is 
rcccivt'tl hv troughs t'xiending along tiu' roofs. 

W. F. F. 

//</•, .1, 11. Atll. Assignor to.l. II, AdtCo., Ilalti- 
more, .Md. F.S. Pat. J. 31 1.131, 29.7.19. Ai>pl., 
5.11.18. 

'I’nF. material is deposited on the surface of a In'att'd, 
rot.'iry drying eylindt'r, presst'd into y thin film by 
rollers, removt'd from and rt'-dt'pt'siled on the 
surface, and finally wln'ii tin* tr('atnu?iii i.s eomplete 
the finished iiitxliict i.s removed from the evlindcr. 

W. H. C. 

Jh jiini/ nmritine; ( 'rut rif itgnJ • . T. A. Bryson, 

i'rov, N.Y., Assigimr to Tollimsl .Machint' Works. 
r.S. Pat. 1,311,871, 5.8. ){». A|>pl., 13.11.16. 

A vi'.HTK’Af. easing, which ton tains a rotary basket, 
is provided w ith llangt'.s on its outer wall about mid- 
way of its lu'ight. The casing is supported by 
nw'aiiK of holts passing tliroiigli tin' flanges to ix 
support above, tlie hi'aring surfaces at both ends of 
tln^ holts iR'ing spherical to allow liorizontal move- 
ment of the casing.- - W. F. F. 

Frying n pjxudl ns. H. Bar ‘tz, St. I.(Ouis, Mo. U.S. 
Pat'. 1.312,607, 12.8.19. Appl., 30.10.18. 

' I'liF, articles to ho dried are arranged in a long 
horizontal chamlH'r which is provided with a sucres- 
sion of air-circulating ami air heating devices 
alternately just Ik'Iow tin? roof. 43n? air i>nsH('s 
vertically across the article's from an oir-eirculator 
and then hack to an air-liealer while gracliiiilly 
i moving longitudinally through the cham^K*r 

Drying mnteriot; .Mclltfnl of . A. F. Stacey, 

jun., Chicago, Jll., Assignor to (\'irrier Fnginecr- 
' ing Corporation, Ni'w York. U.S. Pat. 1,312,759, 

' J2.8.19. Appl., 6.9.17. 

Thk maU'rial is arranged in a room to which nir 
' having a lower dew-point is supplied until the air 
in the room reaches a similar condition. The dew- 
point of the air admitted is then lowered, and tho 
supply continued until the air in the room again 
reaches a similar condition. — W. F. F. 

Pulveriser. H. J. Shelton, St. liouis. Mo, U.S. 

Pat. 1,311,5145, 29.7.19. Appl., 31.10.17. 

CuEVKD recesses are formed in the curved sides of 
the pulveriser casing and a breaker plate is secured 
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to a projection, having an upwardly inclined face, 
which extends from the end of the casing. A 
screen, guided hy the curved recess, abuts against 
the breaker plate.— \V. IT. C. 

Absorption apixiratus. H. Torrance, New York. 
U.8. Pat. 1, .*111,627, 29.7.19. Appl., 19.7.16. 

Oas and absorbing liquid arc passed at high velocity 
through a tubular absorber and the strong liquor 
then p.'issi's downwards through a trap which pre- 
vents back flow, to a second absorber at a lower 
level. The difference in level is such as to compen- 
sate for the loss' of pressure between the inlet and 
outlet of the first absorber.- -W. F. F. 

Flur-dusf ; Briquettin(j . F. A. Vogel, Assignor 

to (Jeneral llriquetting Co., New York. U.S. Pat. 
1,.‘112,21H, 5.8.19. Appl., 26.10.18. 

Wet fiuc-dust is reduced to a pulp hy extracting 
mechanically the readily removable surplus winter. 
The pulp is then mixed with an excess of material 
in relatively dry particles and the mixture is 
ground, mixed, and masticated until a uniform, 
coherent mass is oldained which is then briquetted. 

— W. H. C. 

Solidifninfi non)}(dl}i solid substances ; Method for 

•. W. D. llichardson, Assignor to Swift and 

€o., Chicago, 111. U.S. Pat. 1,312,424, 5.8.19. 
Appl., 8.1.10. : 

The material is heated until it is in a plastic state 
and then agitaU^d by a screw conveyor working in ' 
the bottom of the tank containing the material and | 
forex’d through a cooler into a conduit also contain- ' 
ing a scrt‘W conveyor, and U'rminating in a conical j 
discharge piece through which the now nearly solid | 
mass is forced ns a continuous bar or rod by the | 
pressure of the agitated mass behind it. — W. 11. C. i 

Vyrometer. F. L. Clark, Lakewood, Ohio, Assignor 
to National Carbon Co., Inc. II. S. Pat. 1,312,951, 

12.8.19. Appl., 23.7.13. 

A UESiNTANCE is intorposcd between a thermocouple 
and a galvanometer and a second resistance having 
a positive temperature coelficient is connected in 
parallel. The resistances are adjusted to coiuihjii- 
sate approximately for temi)eraturo variations in 
the cold junction of the thermocouple for a given 
tennKjraturo in the hot junction. - -W. F. F. 

Disiillniion of li(ivids; Process and fipjHiratus for 

fractional . C. Coiidet, As.signor to 8oc. 

d’Etudes Chimi(iues jHuir Flndustrie, Ceneva, 
SwitKorland. U.S. Pat. 1,312,974, 12.8.19. 

Appl., 27.2.19. 

Volatile liquids to be separated are pas.sed through 
a d(‘phlegmator contained within a vessel which is 
maintained at a giveii temperature for a predeter- 
mined period. The temperature is then varied by 
varying tlu! prevssurt^ of the medium by which the 
dephlegmutcr is heated.~W. F. F. 

Pofory hilns; Devices [adjustable cutters'] for re- 
moving crust formation in . >1. Vogel-.lbrgen- 

sen, Frederiksberg, Denmark. Eng. Pat. 118,284, 

10.8.18. (Appl. 12,986/18.) Int. Conv., 28.2.17. 

Furnaces. C. Zulver, London, and L. E. Smith, 
South Shields. Eng, Pat. 130,912, 24.2.19: 
(Appl. 4589/19.) 

Furnaces of steam generators for the employment 
of pulverised fnet. J. C, Robinson, Alanchester. 
Eng. Pat. 130,954, 16.8.18. (Appl, 14,183/19.) 

Drying, or steaming, apparatus, or like apparatus, 
wherein nuiterials are to he subjected to the 
action of gases, or vapours. J. Y. Johnson, 

' Loudon. From Philadelphia Textile Machinery 
Co., Philadelphia, U.S, A. Eng. Pat. 130,88©, 

20.1.19. (Appl. 1415/19.) 

Sm U.S. Pat. 1,2^,286 of 1919; this J., 1919, 398 a. 


I Furnace for heating and treating articles. Furnace 
I for treating articles. A. Smallwood, Highgate. 
I U.S. Pats. 1,312,927 and 1,312,928, 12.8.19. 

! Appl., 19.9.16. 

Sbb Eng. Pats. 16,309, 102,242, and 102,243 of 1915; 
this J., 1917, 36. 

Furnace, kiln, oven and the like. H. Francart, 
London. U.S. Pat. 1,314,486, 26.8.19. Appl., 

26.3.19. 

See Eng. Pat. 122,742 of 1918; this J., 1919, 164 a. 

Impregnating liquids with carbonic acid or other 

gases; Ajiparatus for . A. A. Pindstofte, 

Frederiksberg, Denmark. U.S. Pat. 1,314,148, 

26.8.19. Appl., 29.3.17. 

See Eng. Pat. 109,958 of 1917; this J., 1917, 1171. 

Drying, carbonising, etc. Eng. Pat. 131,179. See 

iiu. 

Drying. Eng. Pat. 130,755. See VII. 

Acid-concentrating apparatus. U.S. Pats. 
1,286,080 and 1,286,188. See Vil. 

Tunnel-kiln. U.S. Pat. 1,311,487. See VIII. 

IIA.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

(Joking of Illinois coal in Koppers type oven. 11. S. 
McBride and W. A. Selvig. U.S. Bureau of 
Standards, To(;h. Paper No. 137. Chem. and 
Met. Eng., 1919, 21, 122—128. 

SciiEKNF.D coal from the Orient Mine, Illinois, was 
used in a test of 7i days’ duration in a Koppers 
plant of 1100 (short) tons normal daily capacity. 
'Iho coking period was increased from the ordinary 
working of 16-17 hours with Eastern coals to an 
I average of 194 hours. .\ slightly lower tempera- 
ture also produced a better-class coke, but in all 
other respects Illinois coal proved satisfactory in 
use ill chamher type ovens. The coal, as charged, 
contained 8‘07/, moisture, 31'66% volatile matter, 
48'38% fixed carbon, and 8% of ash, and the per- 
centages of hydrogen and oxygen were res^iectively 
I 532 and 15 75. Below the level of the horizontal 
I flue the ( oul was usually thoroughly coked, buly the 
j top of the coke mass was always colder than the 
t rest of the charge. After quenching and loading 
I the pieces of coke were smaller than w'hen using 
Eastern coals, and show’cd longitudinal fractures 
j and brittle characteristics. The material was de- 
; cidcdly lighter than the ayerago by-product coke ; 

: it hail apparent specific gravity ()'88, porosity 
52*4 7 ,. 8*23 (U.S.?) galls, of dry tar (sp. gr. I'lO) 

! and 30*33 lb. of ammonium sulphate were produced 
per ton of dry coal, and the analytical results show 
' 2-29 galls, of benzene, 0 54 gall, of toluene, and 0 14 
: gall, of solvent naphtha per ton of coal (dry). 

, C. A. K. 

! (\ilorific value of commercial coke and coke breeze. 

; K. Norton, (las World, 1919, 71, 165. 

: A COMPARISON of various cokes in respect of their 
' relative ealorific values is readily effected by de- 
I termining their content of volatile matter and of 
; ash on a dry basis. The fixed carbon content is 
; calculated by difference. The calorific value of 
! the sample is then equal to 146*7 C + 220 V 
B.Th.U. per lb. on dry basi.s, where C represents 
the percentage of fix^ carbon and V the per- 
efentage of volatile matter (both on a dry basis) in 
the sample. A graph is given, by the use of which 
the calorific value of all cokes within the range, ash 
content up to 20%, volatile matter up to 15%, and 
fixed carbon from 80% to 100%, can be asoertamed. 

■ "““J.'S. G. T» 
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Chamber ovena tn gasworks; Vse of . H. 

Koppers. J. Giisbeleucht., 1919, 62, 399 — 405, i 
420-421. 

Thb high cost of hi hour makes it net'cssary to i 
reduce the number of operations to as few os pos- 
sible. This purpose may be served by increasing 
the size of the retort units. Jn the coking in- 
dustry ovens of large capacity are used, and the 
fewer charges and discharges result in a large 
saving of labour. The regenerative coke-oven has 
a higher heat efficiency than tlie gas retort, and 
the system is sufficiently flexible to allow of diminu- 
tion of output during slack periods. Tho size of 
the chamber ovena required in gaa works will de- 
pend upon the gas production desire<l, the yield of 
a single oven varying from 12(K) to 3590 cub. m. 
(42,0(X) to 124,000 cub. ft.) of gas, the charge taking 
place once each 24 hours. The machines requirwl 
are a filling waggon, a levelling machine, a dis- 
charging machine, and a coke quencher. The table 
gives an indication of the yields obtainable and the 
quality of the gas. Tho values are those of an 
actual series of tests at Budapest over a perio<l of 
12 months, with Koppers chamber ovens: — 

C'hftrR*' of raw coal 0 inotrlr tom 

Yield of gan (fjor ton of coal) .. .. U.oao cuh.lt. 

I'alorlflo value of RUB (per cub. ft.) .. .. &08 ll.Th.r. 

,, ,, ,, (per lb. of coal) .. .. :bC20 H.Th.U. 

Nitrogen In sas 

Fuel required (coke calc, as raw coal) . . t0-2.'>% 

,, (coke (XT 1,000 cub. ft. Rns) .. 184 lb. 

The yield of tar per ton of coal is ()’04 ton and of 
ammonia OOOO ton. The labour retiuirod is small, 
tho following being tho number of workers required 
for all the necessary processes: — 

For 1(K),000 cub. in. in 24 hours, 17 workers. 

200,0(K) ,, ,, „ ,, 

;u»(),ooo ,, ,, 

The extra power re<iuirod is small, being taken up 
in discharging the ovens. 'Hu* power requ.red for 
discharging and levelling is not more than 30 kilo- 
watt-hours per aay. The quality of tho coke is not 
a prime consideration in ordinary gasworks prac- 
tice, and a much lK‘ttor quality is obtainable from 
chamber ovens. Owing to the variation in com- 
position of coal from layer to layer, tho quality 
of the coke may be improved arid rendered more 
nniforin by a preliminary grinding of the coal. 
The extra power and labour reipiired for grinding 
is paid for by tho increased value of the coke. 

* - W. P. 

das retorts; Heat economy o/ -- . (). Peischer. 

J. Oasbeleucht., 1919, 62, 3H1-- 38.5. 

A COMPAUI 80 N between n'generative and recupera- 
tive systems. The former is found to he much more 
economical. Tho amount of fuel required for gasi- 
fication calculated on ihv raw coal was found in a 
series of U'sts to bo 114% and 163% respectively, 
the temrierature of the wast<‘ gases in the two cases 
being 240° C. and r)50°--600° 0. Central pn^ducers 
w'ore found to be more efficient than separate 
generators, 81 % of tho total heat being utilised as 
against 75%.— W. P. 

Ilorizontats [(las retorts]; Stetnning . R. J. 

Rew. Gal j., 1919, 147, .5.57—558. 

Results of eighteen niontlis’ experience in steam- 
ing horizontal gas retorts (this J., 1918, 329 a.). 
An eight-hour alternating i>eriod of steaming has 
been found advantageous, four retorts out of six in 
a setting being steamed, and the other two being 
used for carbonising coal continuously. The iiorinal 
make of “straight” coal gas was 11,300 cub. ft. 
per ton, which was increased to 16,400 cub. ft. per 
ton by this method of steaming. The steamed 
retorts were worked under slightly reduced pres- 
sure. The first channel retorts have been in con- 
tinuc^os use for thirteen months. Trouble was ex- 


perienced with tho superheaters, this being over- 
come by fixing tlioin inside the sotting and coiu- 
pletoly enclosing them with fireclay tiles, 1| in. 
thick:— W. P. 

daseootiug. J. Becker. J. Ga8l)eleuoht,, 1919, 62, 
405— 4(H). 

Troviilk is often experienced on extending plant 
to increase ga8 production. Tho purifiers become 
cliokiqi and inefficient, dry gaH meters do not record 
cornH’tly, ete. Tliift is usually duo to tho cooling 
plant being of insufficicuit canacity to deal with 
tho larger quantity of gas, and ns a result the gas 
is not cooled Ih'Iow its dew ])oint early enough in 
the cooling systi'in to insure tho tar fog noing 
deposited before tlu‘ gas reaches tho exit . — W. P. 

Cos; Low (jrade - W. (Vanfield. N. Rrlt. 

Assoe. (ias Managers, 4.9.19. (laH .1,. 1919, 147, 
56.5-571. 

Low-oradk gas is a eomparativi' tei in, apnlied by 
the author to that having a ealorilie value net w^een 
375 and 425 R.Th.U. gross. Tho amount of air 
required for coinphde combustion is generally less 
in tho caso of a low-gra«ln gas than with a rich 
gas, and it is found that all mixtures containing 
combining proportions of gas and air havo roughly 
tho sumo Iu*at of comhwsiioii. The lower air require- 
ment of tlu' low-grade gas resulte in better aeration 
of tho flame, ensuring rapid and complete com- 
bustion. Rurners rcipnre adjusting to suit the par- 
ticular gas being used, hut a given fluetu.ation in 
gas quality firoduces less change in efficiency with ii 
lean gas than with a ri( h one. Low grade gas has ♦ 
been found efficient for lighting, In ating, and power 
purposes wlu'ii the necessarv ndjiisf meiiLs have been 
made.— W. P. 

('(Ktl gas; Determiaation of total sitlifhar in 

Inf means of A /!() nnhiie solution. Al. Hirsch. 
Chem.-Zeit., 1919, 4:1, 482. 

From 30 to 40 litres of the gas (measured with a 
suitahh' m(*ter) is burnt in a Drehsehmidt’s appara- 
tus, and the products of comhustion are aspiraf^l 
Ihrougli two absorption flasks, the first oi which 
contaiiiB 15 e.i‘. of A/ 10 iodine solution, and tho 
second 15 c.c. of A/ 10 thiosulphate solution. At 
the end of the opiu ation the eouients of tho absorp- 
tion flasks are mixed and litfaled with N HO iodine 
solution. Facli c.c. of A/ 10 iodine solution re- 
duced by the gas (SO, formed during tho comhus- 
tion) is ociuivalent to 00016034 grm. of sulphur. 

-W. P. 8. 

Carhon. dioride ; Effect of when j)rpsent in 

inflammahle. gaseous mixture.^ on explosion 
phenomena . \V. T. David. Fngineering, 1919, 
108, ;k)0 -302. 

AIixtuhks of Ckimhridge roal gas, carbon dioxide, 
and oxygen were exploded in a cast-iron cylinder 
30 cm, long, .30 cm. (iiaim'ler, tho interior of which 
was coated with dull black paint. The mixtures 
wi*ro exploded hv an electric spark in the centre 
of tho vessel, ami the pressures were recorded by a 
Hopkinson optical indicator, which refl<>cted a spot 
of light on a revolving jihotographic film. Iho 
radiated heat was measured by means of a platinum 
bolometer protecti'd from the guscous mixture by a 
fluorite plate. Jn a mixture containing 15% of 
coal gas and 58—65% of carbon dioxide, the latter 
greatly reduces the pressure developed during the 
explo.sion (roughly by 50%), slows down the speed of 
combustion, and reduces the rate of cooling. The 
lower pressure is largely duo to the greater specific 
heat of carbon dioxide. A considerablo amount of 
chemical activity proceeds for some time during the 
cooling, and a notable fraction of the chemical 
energy of tho inflammable gas remains latent so 
far as pressure energy is concerned. The h^t radi- 
ated by the mixture containing uarbon dioxide is 
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much less than when nitroj^en is used. After 0*25 | 
Boc, it is half, but the difference rapidly diminishes 
so that after 1 sec. the difference is only 5 — 10%. ! 
The radiation is eniitO'd almost entirely by carbon j 
dioxide and sUsnin. With a rnixtun; richer in coal i 
gas the radiation is greater and, except in the ■ 
earlier stages, its rate is also greater. Chemical i 
activity appears to continue until the mean gas 
tcunperature has fallen to lfK)0° C. (abs), i.e., one- : 
filth of a H(rond after ignition with a mixture con- i 
taining 20 7% of coal gas. The maximum rate of ; 
emissjon ofeiirs a ( oirsiderahle time before the ' 
attainment of maximum pressure, and is greater in 
the earlier stages ol the period of maximum pres- ' 
sure. During tlie i)(uiod of constant maximum 
pie.s.sure tlie lo.ss of heat is considerable — 20% or 
more of the heat of combustion of the coal gas — , 
so tliat there must be ;i conversion of (*nergy into 
pi-essure or translational energy— probably mainly a ' 
conversion from chemical (uiergy. The author’s 
experinuuitH indicaU'i the importance of reducing 
tl>o pro[)ortion of products of combusLioii in tlui 
( liarge ol an internal cofiibustion engine to a mini- 
Ilium, csiiocially wlicn using gas mixtures of ' 
moderate strength.— A, D, S. 

[Aiiimoininn] sutphufc nuilntui; Uivvvt procc.sv ’’ ' 

o/ //I (lasuunks. Fifty-fifth annual report 

(If)lS) on alkali, etc., works, by the Chief fnspec- ! 
tor, 2() -17. 

In the ojx'ration oi the ‘‘ dinst process” (this 
1910, KXH • 1917, 997; 191’^, 498 a) working lo.sses 
are reduc'd by better circulation in the ” bubbler,” ; 
and attention to du(‘ adjustment of the lime and : 
liquor fi.'cds to the virgin liijuor still. Tin* ” rota- ' 
tion ” sy.'tom of (qx'rating oxide pnrifi(‘s with down- ; 
ward flow of gas described in tlie annual reports ! 
for 191/) and 1910 (this .)., 1910, l(K)l ; 1917, 997) ; 
po.sse.sses advantages ovi'r the dirwt sysUuu with ; 
miward flow’. 4'lio conditions ruling in the ' 
” rotation ” systiuii with dowuiward How favour a ' 
lietter distribution of ammonia, tlio boxes are fouled 
and discharged far less frequently, and any residual i 
ammonia r<4ained in a box is .suhsequently utilised 
on rotation. Back pressures is nxluced, and tar fog 
and invplithalene arc liltored out in tlie top layer 
of oxid(!, which is ('asily acei'.ssible. Moreover, a 
cyclic movement of the l)ox(‘s U'uds to better equali- 
sation of liyd ration conditions, and to tlie mainten- ; 
anco of conditions favourable to the utilisation of ‘ 
residual oxygen in the third and fourtli purifiers. 
The report details the results of experience at a 
works wherein tlie direct process was installed in 
1915 and progressively improved. The backward 1 
system of rotation with downward Ilow' was prac- 
tised in 1918, 4’lic ammonium sulphate recovtued 
per toll of coal amounted to IS’5 lb. in 1915 
21*211). in 191(), 2lV71b. in 1917, and 24*0 Ib. ! 
in 1918. The plant eonsislt'd of four puritiers, ■ 
21 ft. sciuare, with three layers of oxide, i 
9 in. deep, containing about K) tons per box. I 
The average results olitained by the operation of ' 
the Ixixes in (>eIos of 5, 10, i;i%20, 25, 41, 43, and : 
58 days are representi'd graphically, the tempera- i 
turo of the oxide and the increase of temperature 
of the middle and bottom layers respectively being | 
shown. Graphs are als() exhibited of the increase of 
temperature of the niiddlo and bottom layers of ; 
oxide in purifiers Nos, 2 and 3, w’hcn <x;cupying ! 
various positions in tlu' series of rotation. *The ; 
make of sulphur decreases from laj-er to layer in i 
tlirection, and tho rise of temperature ; 
of the oxide on the middle Layer in all positions ; 
of a box IS greater than that on tho bottom layer. ' 
The results obtained indicate that the rise of ' 
temperature in a Ia,yer affords valuable information 
as to the activity of tho oxide and guidance as to ' 
tho possibility ol disorganisation. A cyclic period ! 
of 15-~20 days is calculated to secure a" better dis- i 
tributioii of ammonia and moisture than one of i 
40-4)0 days.— J. S. G. T. 
r 


Oil shales; Testing . P. Nicolardot and H. 

Baurier. Chim. ot Ind., 1919, 2, 770—777. 

The apparatus consi.sts of a flask to generate steam, 
a retort made of a German 77 mm. shell case fitteu 
with a .screw' cap pierced with three screwed holes 
containing respectively an inlet for steam or other 
gas, a closed tube containing a thermo-couple, and 
an exit tube for the products of distillation; the.se 
pa.ss to a condenser formed of a jacketed U-tube 
haying a pocket at the lower end and a tap by 
which the products can be run into a graduated 
cylinder; an absorption tower, in which any un- 
conden.sed products aro trapped by paraffin, and 
finally to a gas holder provided witli a pressure 
gauge. Tho sample is pounded in a mortar until 
there are no particles larger than 10—15 nun., 
scparat(‘d by sifting through a 2 min. sieve into two 
jiortioiis, w hich arc each weighed, and a mixture of 
line and coarse made in the [iroportions of tlie 
Weights. 5(30 grnis. of the mixture is introduced 
into the retort, the latter is closed with a plug, and 
slowly heated in a Meker furnace, either alone, or 
with the introduction of a current of steam, hydro- 
gen, or of previously obtained gas. The heating 
must !)(' done slowly, so that all vapours are con- 
densed in the U-tula^ and only a very small increase 
in the weight of the paraffin tube occurs; generally 
from to 3 hours will be required to attain a 
tmiiperatiire of 7(XF— 750^' G., when all the oils 
will have bcmi driven off. When the distillation 
is linished the cold water is run out of the jacket 
of tile U-tube and warm water jiassed tlirougli it 
to liqu(4y any viscous oils clinging to the sidi‘s. 

1 he condensed oil and water aro run out into the 
graduated cylinder, wliicli is kept at GIF — S()‘^ C. 
f(H’ two liour.s to ensure .sejia ration, then eooled to 
and the volunu’s read off. The oil is separated, 
its speeilie gravity is taken, and the W'eight of Uk^ 
oily distillate ealculatixl after adding the increase 
in ^yeight of the paraffin ahsorlau. 25 e.c. is tlien 
distilled from a small flask provided w’ith a thermo- 
meter graduated to 50{U G., and nine fractions of 
21 c.c. ea(4i are ('ollei ted. Si'veral tables and charts 
arc given .showing the influence of a current of 
steam, liydrogi'ii, or gas on the results. Steam 
appears to increase tlu^ yield of oil and to raise 
its specific gravity, but hydrogi'ii and gas secuu to 
liave very Ittle elfeet.— W. II. G. 

AVm/r.s\ litjtnfes, ami coals; Ksfimation of ammonia 
in the aqueous pvoilucU of the distillation of — — . 
P. Nicolardot and H. Baurier. Gliim. ct Ind., 
1919, 2, 777— 77[). 

The estimation of ninmonia in the aqueous products 
obtained by tlie distillation of shale, lignite, and 
coal is rendered difficult by the presence of consider- 
able amounts of pyridine, amines, and other bases. 
To overcome the difficulty tho authors make use 
of the hypochlorite or hypobromitc method with 
the apparatus shown in tlie figure, which avoids 
long rubber tubes and contact Iwtvveen the reagents 
and mercury. Tt consists of a diromposing vessel, 
A, B, connected by a glass bend and a very short 
riibbiT tube, Fi, to the measuring vessid, T. The 
latter is provided with a stopcock, and is graduated 
in yK and connected at tho lower end with a 
pressure tube, t, a levelling tube, F, 9ind mcrcurv 
reservoir, B. 10 to 15 c.c. of tho liquid to be tested 
is run from a pipette into one of the bulbs, A or B, 
and 20—25 c.e. of sodium hypochlorite solution and 
5 c.c. of a 30% solution of sodium hydroxide into 
the other. The bulfis are connected with the rest 
of tho apparatus, tho measuring tube adjusted to 
zero, and the contents of the two bulbs mixed by 
raising and lowering them alternately. The decom- 
position should be complete in 3 hours, after which 
the levels are adjusted and tho volume of nitrogen 
is read off, the temperature and atmospheric pres- 
sure are noted, and the nitrogen is calculated into 
ammonia. Pyridine is estimated in the residue 
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left in the bulbs; the contents are washed into a 
flask, sodium hydroxide is added, and the pyridine 
is distilled into a measured quantity of standard 



sulphui'ic ;\(‘i<l luid tlie excess titrati'd back in tin* 
usual way. 1 e.e. of Xj\ IkSCk corresponds to 
0t)079 ! 4 ini. of j)yri(linc. 1’lu' pr(‘S(‘nce of arniiu's 
and other bases vitiati’s the pyridine estimation. 
I’igures ar(‘ ^iiven .'^bow in;^; tlie accuracy of tin* 
l)rocess, -W. II. C. 

Aniinoitid rf'('(iv<‘ rn. I'hau. See \'fl. 

AiiiiiUiii.incdl lnninr. Se(' \'JI. 

IVVTKNTS. 

fuel nr ilir like; l''ir'uuj \rilii . 

('. A. .\. Westei beifj!:, Stoekliolm. Knp,. I'at. 
117.200, 2.7. IS. (Appl. 10,SS5/I8.) 

C'o.M. or ( olvc bi'Ceze or powdi'r, sawalnsl, peat 
pijwder. etc., is conlaiiH‘(l in a hopp('r which is pro- 
vided at tin* bottom with a fi'ediujj; wln'el and an 
air-blast nozzle. The fuel du.st is blown into a niix- 
inii; nozzle arranged within a ^^as Kupi)ly pipe op<‘n- 
in^ into the furnac(*, so tliat }.tas is drawn in by the 
injector action of the jet is.suing from the mixing 
nozzle. A compresstHl air or steam j)ij )0 projecting 
into the hopper enables the powdered fuel to be 
loosened when necessary. W. F. F. 

K.rphf.'sirr furl uii.rhtres; Mrlhod o/ prrpdriinj 

aii(l opci'dtivi) intrriidl r(nnhnstiun eidjiiics Hirrr- 
initli. W, V. Deppe. llrightwaters, N.Y., IJ.S.A. 
Eng. Pat. i:i(),209, 25.9.1M. (Appl. 1.0,576/18.) 

Thk fuel is sprayed into highly-heated air so that it 
is va])ori.sed, and the mixture is churned and then 
compressed in the engine cylinder to a temperature 
just below^ the ignition point, after which it is fired. 
An additional predetermined amount of highly- 
heated air or moisture may bo added before the 
churning operation, and after the churning the 
mixture may be passed through a tube provided 
with a succession of flattened portions at which the 
rate of flow is increased, while at the same time 
the temperature is raised step by step.— W. F. F. 

Fnrh; Trrdtment of CPrtdin to improve their 

colorific value. W. A. Bone, London. Eng. Pat. 
i:30,455, 30.7.18. (Appl. 12,399/18.) 

Bhown coal or lignite, e.g., Morwell brown coal, is 
dried and then heated to a temperature between 
250® and 400® C. (e.y., about 375® C.), until elimina- 
tion pf water and gas has ceased. The heating may 


be elTecU‘d by the direct action of hoilor-flue gases 
containing about 10 — 125% of carbon dioxiile, 
which does not permit ignition of the coal. The 
temperature is tiuii at which wuiter is eliminated 
by chemical change, and just Inflow that at which 
oils are givi'u olf l)v destructivt' distillation. 

— W. F. F. 

l\'di : (if 1 1 rot I III) — iV. d(' Long, 

Chinigo. F.S. I’at. 1,312.521, 12.8.19. Afipk, 
23.9. IS. 

riiK peal is mixid with a small amount of nlknli, 
“ which atUu ks tin* w alcr-holdiug lells w ithout com- 
bining with iln* watrr thereof," ami tin* mixture is 
i‘\pes«Ml to air. A . E. D, 

Ailificitfl furl d)iil inrffnHl nf iiinLnni sonir. 11. M. 
Hrigliain. Hrodklvn. N.V.. Assignor to American 
Linsei'd t'o. F.S. Pal. 1 ,3l3.s;t3, *J0.S. 19. Apj)l., 
23.2.1^. 

YHii.\TKi) elh'.l aliohol is mixed witli ai'i'lom*, 
ainl erlluld'-e nuiatisl lo base* a nilrog,en (indent 
wliicli rt'inU'is it, snluble in llie mixtuie is adih'd 
theri'to, and Ibe whole aidtaii'd indil the c(‘lhdose 
is dissolved. SiiHiciciit commercial alcohol is tlu*u 
added tv) produce tht* desired degrci' of viscosilv, 

- .1. S. (F T. 

Cnmhosl i\ I Prorrs^ of jd'omoi i n(i . E. (5 

Lillie, Denver. Colo. C.S. Jhit. 1,312, 916, 12.8.19. 
Appl., 16.5.16. 

'I’nK lowv'r porlioji only of a di'cp and narrow bi.'d 
of fuel is ki'pt in a stiite of ignition, and the gasi^ous 
products are withdrawn laL^rally into a rising 
toliiinn «)f Mann* wbieb residts from Ibi* condnistion 
of tl)e fixed ('arbon of the fuel. - A, E. 1), 

Pdix-r ovrns; Purl pijtiiKi for A. Polx'i'ts, 

Evanston. 111. F.S. ‘ Fat. 1,292,066, 21.1.19. 
Appl., 5. s'. 15. Ki'ncvv(*d 6,6.18. 

.\.N an angemi’ut of piping is di'.scril)ed by which 
provision is madv* for inequalities in the exj)ansi(ni 
of ll’.e piping and the oven walls. 33m oVi'iiis are 
si'parals'd hy waits (onlainiiig lu'ating flue.s jiro- 
vided w ith hnrners whicli an* suj>])lied w itlt air and 
ga,s from a j);iir ol headt'rs along one sido of the 
bench of ovi'iis at the ton. 33m beadeiH are sup- 
ported by liangi'is. Eai'h beadi’r is connecti'd to 
Innizontal t ransvm.se |)ij)es, wliidi are vertically 
abovi* one anollier in ])air.s. 33mse pipes extend 
the full widtli of I'ai b ovi'ii, and are isupjiorU'd on 
rollers; a r<)w of burners at eaclt side is sujiplied 
witli air and gas from tliem. 33ie arrangement is 
such that a minimum amount of piping is used. 

— W. F. F. 

Co/.c oven. P. Plant inga, CMinmlaiid, Ohio. 
F.S. Pat. 1,292,369, 21.1.19. Appl., 20.2.17. 

A Ni:Mni':u of flat, vertical coke ovens are sejiarated 
by walls containing lu>ating llucn, and each oven is 
arranged over a pair of cb(*(|ner work reversible 
regenerators for the air and gas. Air aft<‘r nassing 
tlirough one regenerator ent^'i's a liorizontal cluim- 
Iht b<‘tween the reg< iK'rator and tin* oven, and then 
travels upw'ards inrough lines in the oven wall, 
which divide at the top into two (Ine.s extending 
downward.s on eitlier siih*, in wliich the air is 
mi.xed with gas and burnt. Tim hot gjuses tlnui 
pass through horizontal lu*ating flues Inflow the 
floors of the ovens. Only one half of the combus- 
tion Hues in the walls are usi'd as hucIi at any one 
time, the hot gas<»i from the horizontal boating 
flue.s parsing through the remaining half and 
thence to the other regenerator. The air and gas 
supplies may be regulated.— W. F. L’. 

Pohinij retort oven. J. Becker, Assignor to 
The Konpers Cx)., Pittsburgh, Pa. U.S. Pat. 
1,312, 1301, 5.8.19. Appl., 7.2.17. 

A sEttiEs of vertical coking chambers is provided 
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with intemie(liat<> heating wall« having internal j 
combustion flues. Air and gas regenerators i 
arranged below the coking chambers communicate . 
with the heating flues. The gas regenerators may | 
be used as auxiliary air regenerators by connecting | 
the heating flues to an alternative gas supply. ; 
The openings ot tlic air regenerators into the heat- ! 
ing flues are pr<)vid<‘d with removable plugs so that , 
tlieir cross set t ion may be rediuod when the alterna- i 
live gas supply is being used, without altering the i 
direc tion of flow of tlie air. — W. F. F. I 

CftkirKj retort oven. J. van Ackeren, As.signor to 
The KopixTs Co., Pittsburgh, Pa. U.S. Pat. 

1, .‘112, .‘172, rj.H.U). Appl., 7.2.17. 

A HKT of coking chambers iis provided with inter- 
mediate lieating w'alls, each wall having a .set of 
triangular comhiistion flues on each side, adjacent 
to the coking chambcirs on either side of -the w'all. 
Facli of the triangular flues i.s oonnectc'd to an air 
regenerator and a gas regciuTator simultancou.sly. 

- W. F. F. 

Coke-oven; 1te(/enerative . A. Roberts, 

Evanston, 111. U.S. Put/^. (a) 1,. ‘113, 207, and (n) 
1,313,208, 12.8.19. Appl., 3.1.10, and 22.6.16. 
Roth renewed 8.11.18. 

(a) a hkncu of c()kcM)venK is provided with a 
number of Inuiting walls, each having regenerators 
under each end. ('onnections are made from each 
ri'generator to a common connexion, which delivers 
hot air to all portions of the cor re.s ponding heating 
wall, (a) A coke-oven lieating wall is provided with 
a numlxir of heating passages, each liaving a burner 
at one end and a wa^te ga.s outlet at the other end. 
Air nmy be supplied simiiltam'ously to all the 
burners from either end of the heating wall, and 
the spent gas may be removed simultaneously from 
all the passages to an outlet at either end of the 
wall. A regenerator is provided at each end of the 
W'all, and may be conncMted with the air supply 
means at one end and the gns outlet at the other 
end or vice verm. — W. F. F, 

Suction fjas producers. U. Harrow, S. McA. Scott, 
and C'adbury Pros., Lt«l., Hirmingbam. Eng. 
Pat. 130,751, 6.8.18. (Appl. 12.759/18.) 

Thr supply of stc‘am or waWr to a producer em- 
ployed in conjunction with a inecbanically propelled 
vebicle is controlled by a device similar to a petrol 
carburettor of tin* jet type. A float chamber is in 
communication with a nozzle pr»*ferably consisting 
of a vertical tnl>o slotted near its upper end, over 
which is fitted a slotted sleeve rotatable by an ex- 
ternal band lever, wberoby the exposcal area of the 
slots in tlie nozzle may l>e varied. The nozzle i.s 
surrounded by an air passage*, which at its outer 
end is eontrolled by one or more* slides or .shutters. 
The air flowing past the nozzle carries with it the 
requiriit/O amount of water vapour, and the relative 
proportiein of air and vapour is kept the same at all 
loads. — J. S. 0. T. 

(Has manufactore. R. McD. Simpson, Huckie, 
RanlF, and (J. R. Hislop, jun., Paisley. Eng. 
Pat. 130,796, 17.8.18. (Appl. 13,104,^8.) 

A CHAMHKR is arranged underneath and external to 
a liorizontal gas retort. A .steam conduit pipe is 
arranged with Uie chamber, and is furnished with 
a number of lioles, slots, or nozzles throughout its 
length for the eseajK' of steam. The steam enters 
the retort through a numlK*r of bc'velled slots in tlio 
floor of the retort and percolates through the coke 
in the retort. The steam conduit piiio is removable 
fur inspection or repair. — J. S. G. T. 

Preheater for gas generators. O. A. L. Heise, 
Copenhagen, Denmark. Eng. Pat. 131,127, 
10.8.18. (Appl. 13,019/18.) 

A UNiNO for the combiu^tion chamber is formed of j 

r 


an iron cylinder, and a coiled tube Uirough which 
the fluid to be heated flows is wound round the 
cylinder, a small space intervening between the 
cylinder and the coil. — J. S. G. T. 

Gas producers; Wood refuse or waste fuel . 

H. V. Senior and A. D. Bates, Lincoln. Eng. 
Pais, (a) 131,169 and (b) 131,170, 22.8.18. (Appls. 
13,673 and 13,674/18.) 

(a) In order to enable the depth of the fuel bed in 
the producer to be regulated to suit flie nature of 
the fuel employed, the fuel bell or container is 
made of a number of telescoping sections, each 
having tho form of a conical frustum. The variou.s 
.sections can be rai.scd or lowered by any form of 
lifting device. Pokers or stirrers are iiLserted into 
tho fuel bed through the top of each truncation. 
00 In a gas producer using fuel with a Iiigh 
moisture content (50%), the passage of steam to 
fresh fuel during the process of gas production 
is preventc‘d by providing an outlet on the side of 
the hopper leailing to a cliimney, wiiich is furni.shcd 
with an exhausting device such as an ejector or 
blower worked by compressed air or steam. A flap 
valve or water seal at the outlet of the hopper to 
the chimney jircvents the pavssage of air to the 
producer. A shield open at both ends and i)erfo- 
rated througluuit its i<*ngth extends from the top 
into the lower jiart of uie liojiper and iierniits tiie 
pa.ssage of gas from dilforent levels in the fuel bed 
to the chimney. A guard is fitted over the ujiper 
end of the shield to prevent choking of the passage- 
way to the hopper outlet by fuel.- J. 8. G. T. 

Producer-gas ; Process of making -- — . H. A. 
(Jrine, Collinsville. Okla., Assignor to (Lis Power 
Machinery (.\)., Los Angeles, Cal. U.S, Pat. 

I, 313,180,* 12.8.19. Appl., 13.2.15. 

Liquid fuel is mixed with an oxygon-earrying 
medium and a retardiT medium in such proportioiw 
that wlien Die mixture is igniUnl in the gasifying 
chamber two different zones are formed. In one 
zone, wherein the temperature is maintained below 
th<* burning jioint of tlio fuel, volatilisation of the 
mixture occurs, wliilst iu the other zone, in wliicli 
the temperature rises above tlie burning iioint of 
the fuel, partial combustion takes place witli for- 
mation of jiroducer gas. ~ J. 8. G. T. 

Itemoval of sulphur and stdjdiur-contoining lunUrs 
from gases. E. K. Rideal and H. 8. Taylor, 
lx)ndon. Eng. Pat. 130, (>54, 2,3.18. (Appl. 

3702/18.) 

The gas in admixture witli a sufficient quantity of 
water vaiKiur, to ])revent reduction of the oxide 
employed, is jia.ssed over iron oxide mixed witli one 
or more of the oxides of chromium, nickel, cobalt, 
cerium, thorium, zirconium, mangaiK'se, iiiolyh- 
deiiuni, and maintained at a temperature lx4weeu 
3tX)° C\ and 650° C. Sulpliur-contaiiiing hadic\s are 
thereby converted into hydrogen sulphide, which 
passes on with the remainder of the gas and is 
not fixed by the oxide. The gas siifFers no mat<*rial 
alteration in composition or ultimate quality. 
0])erating with a catalyst comprising iron oxide 
admixed with 15% of chromium oxide, at 350° C., 
over 90% of the sulphur content of coal-gas was 
removed bv addition of 7% hv volume of sti'am. 

— J. S. G. T. 

Gas; Process for removing tar from . 0. A. L. 

Heise, Cofieiihagen. Eng. Pat. 131,125, 10.8.18. 
(Appl. 13,017/18.) 

The gas passes upwards through a tower, in which 
are arranged a number of superposed trays pro- 
vided with grate bottoms and supporting heatl^ or 
other filtering material. Hot water is introduced 
into the top of the tower from a aprinkler to keep 
the tar fiuid.~J. S. G. T. 
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Fuel oih. F. Tinker, Birmingham. Eng. Pat. 
130,699, 18.3.18. (Appl, 4767/18.) 

In order to ntilise tara containing nitch in cxm- 
junction with mineral oils, e.g., liquid fuel, a third 
substance is incorporated, miscible with each of tlie 
above materials, and intermediate between them as 
regards chemical composition and surface tension. 
This material may be a residue from an asphaltic 
oil or from an oil rich in aromatic liydrocurbons, 
or from an oil which is naturally suitable for tliis 
purpose by reason of its composition. Blown shale 
oil is also of use. The iiiUTinediary oil is mixed 
with an ^ual weight of gas tar at'almut (\, 
and a suitable mineral fuel oil is added, so that 
approximately equal weights of the three compo- 
nents are present. -A. K, 1). 

VetraJeum ; Vrocesx of iredtimi . V. S. Palmer, 

Pittsburgh. U.S. Pat. 1 12.8.19. Appl., 

29.8.17. 

CnrUE parafTin base jHdroleiim and revsidues are 
digested under a pre.s.sure of more than four atmo- 
spheres, and at a tempi^rature above 200® 0., until 
most of the oil hna been converted into more volatile 
])roducts. The temperature attained is below' that 
at which notable carbonisation occurs, and the 
pressure is varied alternately from high to low' 
by inU!rmittently releasing the volatile compounds 
produced. — A. K. D. 

Fuel; J/iquid . A. A. Backhau.s, Baltimore, 

Ascsignor to U.S. Industrial Alcohol Co, C.S. 
Pat. I,;il3,h’'>8, 12.8.19. Appl., 22.11.17. 

Tiik fuel contaiiw a petroleum distillate, an aleohol, ; 
and an organic chlorine derivative. A. E. 1). 

Fctrolemn produits; Art of rrfiniiuj . C. K. 

Francis and I). G. Morgan, .Assignors to ('osdcii 
and Co., Tul.sa, Okla. C.S. Ihit. 1,313,029, 
19.8.19. Appl., 10.12.18. 

W.\TF.R-wiTiTr. j)roducts are prepared from petro- 
leum hydrocarlMHis by mixing tlie hydrocarbons 
with a siiponaceous mixture containing an exci*tcs 
of alkali and distilling the product.— li. A, (\ 

Ferding ])idvciised or finely divided fuel or other 

inoter'ud; Ajiparntas for . AV. O. Jtenkin, 

Oradel], N.J.. U.S, A. Eng. J^it. 121,l.'k'), 
29.11.18. (Appl. 19,758/18.) Int. Conv., 30.11.17. 

(f'os (ind nir mijing np]Hirot\i$ f<pr produeer or 
fiuetion gnu genereitors and like. jmrjiose.H. Sharp 
and Preston, Ltd., and A. Docking, Dublin. Eng. 
Pat. 131,459, 24.8.18. (Appl. 13,777/18.) ; 

Artifieial fuel e(fm position and proeesx. H. E. ' 
Dalton, New York. Eng. Pat. 122,402, 28.11.18. ' 
(Apjd. 19,015/18.) Int. Conv., 12.1.18. 

See U.S. Pat. 1,200,280 ofDlS; tliis J., 1918, 292 a. ' 

Fuel; Artificial . American Inn.seed (Vj,, New 

York, Assignees of J. Scliaub, New'ark, N.J., 
U.S. A. Eng. Pat. 127,585, 17.7.18. (Appl. , 

13,4f)0/19.) Int. Conv., 17.7,17. 

See U.S. Pat. 1,202,207 of 1918; this J., 1918, 330 a. : 

(Jas; Manufacture of . 11. P. Brousson, Lon- i 

don. U.S. Pat. 1,313,514, 19.8.19. Appl., 

28.9.15. 

See Eng. Pat. 6873 of 1915; this J., 1910, 958. 

Liquefied gases. Eng. Pat. 130,68(5. See I. 

Hudroqen. Eng. Pats. 130,092 and 130, a58. See 

VII. 

GdM-analysing apparatui. Eng. Pata. 118,112 and I 
118,114. See XXIII. j 


nB.-DESTfiUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Lignin. Pringsheim and Magnus, Sec V, 
Patents. 

])est met ivf distillation of uaod. u'oody fibre, peat, 
anel similar varbonaccous substances. P. Poore, 
London. Eng. Pat. 131,006. (Appls. 13,321, 
17.9.17, and 496:5, 20.3.18.) 

The wcHul or cjIIum* material, in small pic'ees, is 
subjected to a })reliininary drying procH'.ss whereby 
its moisture content is rediiecnl to 5—84, »nd tlioii 
distilled in a retort. AVhen the leinperatiiro 
throughout the charge' is just above 100® C., supor- 
heati‘il steam is introduced into the retort. Waste 
gjisc's from the retort furnace are employcHi to 
superheat the stc'ain. Air is later intermixccl with 
the waste gases in such i>roportion that the lem- 
jH'ralure of tlie nuxturc is well below LIO® C., and 
tins mixture is employed for cdi'c'cting the pre- 
liminary drying of the material. Suitable appa- 
ratus for carrying out the various operations is 
descrihc'd. The' j)rocess is stated to give increaswl 
yields cd ac'etic acid, wood spirit, clc.— J. S. G. T. 

Distilliition, gasificat ion and the like of carhonn- 
cfous materials and the separation of the volatile 
matter therefrom. W. E. Davies, Tonypaiuly, 
S. Wales. Kng, Pat. 131,105, 3.7.18. (Appl. 
10,895/18.) 

Ei-ECTKi(%\ii means are cmidoycd to control the 
chemical and phy.sical properties of the products 
resulting from tlu^ distillation process. Gases sub- 
stantially five from uncomliincul oxygen, Kuch as 
products of comhustion, prcHluccr gi‘N. hydrogen, 
sU'am, carbon dioxide, etc., an^ inixed with the 
volatile products of distillation either within the 
retort or close to it. Elc'c 1 rodc's are arranged so 
that th(*se gasc's at ilw' place of introduction are 
in contact with onci electrode (anode or catliode), 
and after passage through the charge come into 
contact witlc tlic other ch'c trodc' (c athode or anode) 
arranged at thc‘ outlet. If desircsl, dust not ex- 
(‘c'ccling 5'/. by wv'iglit of the fuel carbonised may 
he introduced witli the' gases. Tlie potential differ- 
ence enifiloycd may vary from 1(H) volts to UH),(KH) 
volts or morc‘. 4’he process may be carrietl out at 
a j)r(*ssure either below or above atmospheric 
pressure (up to 250 atm.). The process is best 
practised using fuel iircparcd in accordance with 
Eng. Pat. 127,910 (this J., 1919, 620 a). 

^ -J. B. G. T. 

Drying, earhonising, roasting, or like treatment of 
mat erial.s ; Two-stage, ajtparatus for the — . 
Erith’s Engineering Go., Ltd., and C. Eritli, 
London. Eng. Pat. 131,179, 29.8.18. (Appl. 
14,057/18.) 

A TWO-STAGE apparatus dcvi.scd more particularly 
for drying and carbonising moist fuels comprises 
a low’ temperature cliambcr and a high temperature 
chamber placed end to (uid Kiilistantiariy in uline- 
ment. The heat nece ssary for the preliminary and 
final treatment is derived frcmi a mechanically fired 
furnace jirovidcd w'ith means for eontrolling the 
conihustion of find thcjvdii and disirihiiting the 
produets of combustion to the respective treatment 
chamberH. 'I'be furnace is also providtHl with 
burners for the combustion of by-product 
evolved during the treatment of the material. 
Buppleniontary fuel is supjilicd to the furnace by 
means of an automatic stoker. The distribution of 
heat from the furnace to the chambers is controlled 
by forced draught and induced draught fans, 
atmo.spheric air being admitted at appropriate 
points and mixed with the products of combustion 
BO as to reduce their temperature to suit the pre- 
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liminary drying and final carbonising ati^ps. The 
ash i.s discharged autoniatically from the furnace. 

- J. 8. G. T. 


III.-TAR AND TAR PRODUCTS. 

Xifio-(hiii'(if'nu'H (tf pheujjl- l - naphtliijhnnine. 
Ryan and Dninitii. S^•e XXII. 

Jhp/Kni i/l(iiii me. Rvaii and Ryan. See XXII. 

l*ATr.NT.S. 

T(ir; l^ruee.'i.i far ike deli yd raf urn. of . C. A. 

Klein, Rrinisil()\\ n, iMiddlcscx. Kng. Rat. 
1:R,()87, 215.1.18. (Appl. "(KJ-i/lH.) 

Wati-;uy tar is hrouglil into intimate contact with 
a conv(>nicnt excess of added water at a tempera- 
ture Rl)ove HR C. ; the tar i.s then allowed to 
sottU> ami is .se[>a rated from tlie layer of water. 
By this means a tar containing le.ss than 1% of 
w.'iter is obtained. To ])roduco intimato contact 
between the tar and .added v. ater, tlu‘ tar, heated to 
above 1(R C., may he forced through a p(‘rforated 
plaU) into a vessel containing water at about the 
same tein{)erature, or a jet of st(‘ani or water may 
he mad<i to imf)inge on a jet of tar above, a vessel 
for receiving the moisture, or a mixture of tar 
and water may he heated by jets of live 
stejnn, or the tar may he agitated by Jiiechanical 
means with :in excess of hot watcu*. The [)roc(‘ss 
is pjirticnlarly applicable to the dehydratioji of tar 
from ga'^ producer plants. — L. A. C. 

iti-X ylene ; Srpnidl iou of from .njene .siih- 

.s{(mre.\. R. f^epers, Lvon, Rrama'. II. S. Rat. 
1. Ml 1,818, 2t).7.1M. Appl., 23.-1.11). 

Tmj /)i-xylene in a mixture of isomeric xyleiu's 
is aulj)honated by means of 75 7 suli)huric acid 
in presence of ai-xylenesulphonic acid. The 
m-xylene.sulplioni(^ aciil thus produced is separated 
from the unclianged hydrocarbons, and is desul- 
l)h()njited to /a-xylene. (J. ¥. M. 

Phenol: ProeeHn of mokiny - - . R. II. IMcKce, 
Ridgefield Rark, N..I. V.S. Rat. 1,312,127, 
5.8.19. Appl., 17.11.17. 

The melt obtained by fusing sodium iMUiy.em'- 
sulphonate with sodium hydroxide is dis.solved in 
water containing phem)l ; the distillate ( ontains 
the greater portion of the phenol j)resent in the 
sludge. — G. F. M. 

lie.soreinol ; J*roee!is of rnohmy . X. Goodman 
and B. (rrubman, New York. II. vS. Rat. 

1,314,138, 20.8.19. A|)pl.. 18.7. IH. 

RKSOunNOL is extracted in the process of manufac- 
ture bv means of a mixture of ether and benzol. 

— L. A. G 

Vnel 0/7 .S’. Kng. Rat. 130,099. See ITa. 

Chlorosid phonic aeid . Mug. Rat. 131,021. Nrr \"fl. 

IV.-COLOURING MATTERS AND DYES. 

Jnylone; Jltdoijenation of . New type of 

nmihthulene dyes. A. S. AVheeler and J. AV. 
Scott. J. Arner. Chem. Soc., 1919, 41, 833—841. 
The following derivatives of juglone (5-hydroxy-1.4- 
naphthoquinone) are described. Juglone 2.3-di- 
ehlorido and dibromidc, 2-chloro- and 2-bronio- 
juglones, 2.3-<lichloro-, 2.3.8-tribronio-, 8-chloro-2.3- 
dibromo- and 8-hydroxy-2.3-dibromo-juglone8. 2.3.8- 
Tribronmjuglon^ (5-hydroxy - 2.3.8 - tribromo - 1.4- 


naphthoquinone), obtained by the action of 
bromine on juglone in hot acetic acid solution, is 
a brilliant red compound and constitutes a napK- 
thaleno dyestuff of a new type. Its sodium salt, 
readily prepared by shaking its ethereal solution 
with aqueous sodium carbonate, is an indigo blue 
compound and dyes silk a fine ehainpagno colour 
and wool a tan colour, which may Im modified by 
the use of mordants; in both eases the colour is 
fast against washing and ironing and fades only 
after long exposure to a southern light. Cotton 
re(piires a mordant and, when tannin is irsed in 
this capacity, assumes an ecru colour. According 
to its constitution, juglone itself should act as it 
dye, hut altemiJts to prepare its sodium salt re- 
sulted in its oxidation, whilst careful halogena- 
tion of jughme in the cold yields an unstable addi- 
tive compound. (See also J. Chem. Soc., 1919, i., 
190.) T. 11. R. 

p-.\ minoozohenzeup : Tifi tifiim of . F. Xeitzcl. 

('hcm.-Zeit., 1919, 43, -172. 

O.N'E gnu. of the substance is dissolved in 100 e.c. 
of alcohol and 5 c.c. of hydrocldoric acid (sp. gr. 

1 19) and the solution is titrated with A /I nitrite 
solution, (isiug iodide-starch paper as an ('xtcrnal 
indicator.--W. R. S. 

Loles from the i/hieosides of noturnl rolourinn 
nuitler.i u.sed in pi ini ini/ and dyeimj: Munvfar- 

ture, of . J. Zuhelcn, Bull. Soc, Ind. iMul- 

hoiise, 1919, 84, 511-512. 

The colouring matter of Rersian l)('riics is xan- 
thorhamnin, a glucosidi> wliich is hydrolysed by 
boiling dilute acids, giving an in.soluhle colouring 
matter, rhauiiuetin, together with rhamnose. Lakes 
are producisl by decomposing the glucoside by heal- 
ing with salts of acid reaction at a regulated 1cm- 
pc'rature. The following procedure is described; 
The lau’ries are extracted to form an infusion 
having a dmisity of 2^ — 3"- B. (sp. gr. 1 013- -1 1)20), 
solutions of salts of tin and aluminium are then 
added, and the li/pior is lu'utraliscd with 300 litres 
of caustic sotla solution. 3’ho ingredients required 
jir«‘; 300 kilos, of Rersian berries, 90 kilos, of tin 
salt, 15 kilos, of potash alum, and 31 kilos, of 
caiistie soda. If tlie mmtralisation ho performed at 
50'^ C., ii>i media tel V after tln^ addition of the mor- 
dants, no rhamnetin is produced and the canary 
.\ellow lake corresponds to xanthorhamnin. By 
o[)erating at lOi)® C.. some rhamnetin is formed and 
the lake has an orange shade. By working hetweiui 
50'^ and 100'^ C^, and allowing the acid salts to react 
for a <|uartcr of an hour before neutralising, slnnh’s 
ranging from canary yellow at 50'^ to deej) orange 
at lOO"^ C. may he obtained, according to the pro- 
portion of rliamnetin produced. Similar results 
have l)een obtained with qiu'rcitrin. — J. F. B, 

Ratent. 

Picric acid. Lug. Pat. 130,382. See XXTl. 

V.-FIBHES; TEXTILES: CELLULOSE; 
PAPER. 

pihie hoard; 7 m pact fester for . K. (). Rwd 

and F. P. Vcitch. Paper, 1919, 24, 923-920. 
The serviceability of fibre board for containers and 
wall boards is largely dependent on resistance to 
impact, and the indications of the usual bursting 
: test machine are not quite relevant to the purpose 
in view. Moreover, corrugated board is crushed 
when clamped in a bursting strength machine and 
I the results are still less a measure of the service- 
I ability of such composite board. The authors 
j have devised an impact tester somewhat on the 
lines of that used for testing samples of cement 
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and rock. The clamping plate is 6x7 in., 
and owing to this large area the board may be 
firmly clamped with light pressure without crush- 
ing. The hole in the clamping i)late and base of 
the machine is 8 cm. in diameter and the plunger, 
which is dropt>ed from an adjustable height, 
weighs 1 kilo, and has a spherical end 2 cm. in dia- 
meter. The heiglit of the drop lU'cessary to break 
through the board to the shoiiKh'r on the plunger 
is (letenniued by a series of trials and is taken as 
the impact test. There is no relationship between 
the results of the inijiact test ami those of the 
])ursting test as imlieatisl i)y the Mulhui t«*ster. 
and it is suggested tliat the im])ai L U‘st miglit be 
instituted as tlie stamlard test for framing speei- 
heatiouK. Tile divergem o b< tween im]>a( t ami huist- 
iiig ie>ts is greater in the case of corrugated l^oanls 
than with solid hoards, the corrugattsl hoards show- 
ing relatively better results against impact. 

.1. F. B 

( '('//(do.sr ; lirtu'tiona of , /h'rc/epaieat of 

it.rocdhilose in juipmiuihintf. l'\ B. Sidl)i'rt and 
J. K. Minor, Paper. 11)11), IM, IlK)7- 1012. 

In till' (ourse of tlu' pi-olong«*(l heating of un- 
hl'Mchvd sulphite pulp duunical changes occur 
which are shown by a progressive imueaso in the 
“ copper \'alue ” of the pul|). 'Phis iiiciauise is 
attrihutiMl to hydrolysis and oxiilalion of the (sdlii- 
lost' owing to the hydration of the lihn* and its 
prolongtul <'xposure to the air, and does nut take 
j)lace to th(‘ same (>xt('nt when tlu‘ fibre is raj>idly 
<'Ut U}), for instaiici', in a Jordan refiner. A break 
in tlu' u’gularity of the imrauise in the copp<u 
value is iiot<'d unmediaUdy after the aildilion of 
a hasie (l\rstiifF, at which point a sliarp fall in tin* 
coppt'r value lakes placcg hut the lo-'s is again made 
up hy fui-t!icr chang<'S occurring <luiing the snhse- 
(jiicnl heating. The inllueiua^ of basic alyestuffs is 
act f)unte(l fcjr hy tludr chemical re.-iction w ih the 
lignin. During the juan-ess of washing after hhuich- 
ing thcr(‘ is a progix'ssive di'cnuise of the coppiu' 

\ :ilue, -how ing that the removal of soluble oxi<lis- 
ahl(‘ products hy washing Lak<‘s ])lac(‘ more rapidly 
than th(' formation of such [iroducts due to the 
iK'aiing; when washing is stopp<Mi tin' copjmr vjiliie 
hi'gins to incix'ase. 'I'ln* < (ip[)er value increases cou- 
siderahly during the iirocess of lileaching, but the 
.in reasc' does imt conx'spond with the (|Uantity of 
hh'aeh liquor until a large exce.ss of bleach lifjuor 
has Ih'eu used. JJie loss of weight of the pulp 
a j)|)ai ('iitly varii’s directly with the amount of 
hh'aeh liquor tised, btit it i.s not excessive even 
when the proportion of hleaeli liquor is high. 

A distinct advantage in tin' (piality and feel of 
the paper is derived from the nsog)f :i substantial 
amount of bleach li(iuor and tin’! loss of strength of 
tlu' j»ap(’r is harely ap[)reciahlc. On tin* otlu'r li.and 
V ith a largo excess of bleach li(juor, suflieii'iit to 
increase the eoi)per value of the pulp to an | 
ahnornial extent, especially if kept warm, the | 
destruction of the fibres is very pronounc('<l . 

• J.F. B. I 

Cellulose iicefdle. (1. Barr and T/. 8, Bircurn.shaw. 
Advisory Committee for Aeronautics, Reports 
and Memoranda, No. JOJ, 12 pages. (Price 2iJ.) 

/. Deterniinotion of the copper ntnuher of cellulose \ 
acetates. — The cupric-reducing value of celluJo.se ; 
acetate is suppo.sed to indicate the extent of tho 
flepolymeri.sation suffered hy tho cellulose nioleciilo 
in the proc^ess of conversion into acetate, and 
hence should afford a measure of the chemical 
quality and mechanical and physical resistance of 
the acetylated product. The authors show that the 
results are extremely variable according to the 
conditions adopted for the test. The methods gene- 
rally adopted allow half an hour for digestion with 
water in order to wet the material thoroughly, one 


hour with diluted Fehliiig’s solution on the top of 
the water-hath to saponify the ester and to start 
the nHiuction, and finally, 10 minutes’ boiling to 
complete the reduction. By omitting the boiling 
and hy digesting lor one hour in tlio boiling w'alei- 
batli, results are consiileralily lower but iar more 
coiisist^'ut bi'tweeu du|diciite tests. The fineness 
of division of tlu* ecllulose acetate taken lor the 
test intluemes the result, higher n)pper values 
lu'iug ohlaiuetl with tlu* fiiu'r material. It is con- 
(Imb'd that the results ctf tlu* Fehling test must be 
int»‘rpivt«'<l with caution and iumparisons may only 
he made hetwawu values deU'rminod under 
rigorously idenliral eomlitious. JiUter experieiH’O 
lias cimtirmed tlu' view that this lest is of little 
quantitative value in the valuation of eelliilose 
.-leelatt’s. While il is triK* fhai degj-aded acetates 
have higli cupric -lisiuiung values, tho metliod is too 
gross and (In* indications are too erratic for useful 
work. II. iiepuif on c.caii\i)ui(i(ni of tiro samples 
(if celluhise acclale. .\u abnormal sample of (C'lln- 
Icv-c' ac<‘tatc‘ of Swiss manufacture' was ooinpared 
with a normal sample ol Freunh make*. 'I'lu' Swiss 
sample eontainisi a high inoporlion of sulphuric 
acid conihincsl in the form of an 4U‘cdosul]))iat<', 
which rc'iulc'ri'cl tlu* product unstable. The cuciir- 
rc'iice of these iinstahle acs’talc'S was, howc'Vc'r, 
exceptiomd, even at the* time (June, IfiUi) when 
this investigation was made, and sinJi infc’rior pro- 
ducts arc* not to he' t'oiiiul at tin* present day. III. , 
I >ieiim posit iini of a thipe on sloraiie .- -A cellulose 
acc'tatc' dope, pic'jiarcd in Idle and containing both 
tetrac hlorcM'lhaiic' and carbon tetrachloride, was 
found to have dc |>ositc'd a large eakc* ol w hite in- 
soluble material afte r storage for two \<*;irs. This 
matc'i'ial on an.dysi.s showc’d (he composition ol a 
dc'gradc'd (sJIuIom* acetate, having an acetyl value 
of only 1781 as compared with K)()d for the 
normal ac elate*; the* coppc'r value showc’d 17 01%, 
;is comi)an‘d with 0 bo . Jlc'iicc' it is probable that 
the decomposition of the* (('llnlo.se acetate in the 
dope* was due to hytirolysis hy acidity. Since; a 
similar dope* c-onlainiug tc'l raehloroc'l haiu' hut uo 
carbon tet rachloridcc was apparc'iitly unchanged 
(luring storage', il would ajipcar that the use c)f 
carhon tc*l rachlorich' in dopes is to he* rc’garded w ith 
( onsidc'rahlc’ snsjiic’iou. J. F. H. 

A meriean pnip uunnls. (). Kis'ss, S. D. AVc'lIs, and 
V. r. Kdwarcl(‘S. Paper, 1010, 21, 01 1 - 022. 

An account is given of all tin* species of American 
woods wliicli have lu'cn ic'sted in ilu; horest Pro- 
ducts liohoralory, showing weights per solid eiih. 
ft., h'ugths of ultimate fibres, yields of pulp hv sul- 
pliito and snlphate process, hleacliing qualities, 
character and uses of pulps. The more important 
Hpecio.s of (oniferous woods arc: Black s[)riKc 
(Cieea. mariaita), exe(;lh‘nt for sulphite and sul- 
phate pulps; blue spruce (/*. parriputa), ditto; 
Kngelmann spruce (I*, enpehnairni), ditto, also for 
mechanical pulp; red spruce (l\ riihens), ditto; 
length of fibre :i'7 inm.; Sitka sprins* (P. sit- 
eliensis), excellent for sul?)liit(' and sidphatc, lengtli 
of fibre Tb mm., meclianical i)ulj) slightly gnyvish; 
white sprucf* (P. eaiatdeiisis), the standaial Hulf>hit(; 
jnilp woo(J ot America, sul[)hat(i |>ulp ol high(^st 
quality, meclianical [>ulp cxccJlcnt, fibre h'Ugth 2-8 
mm.; Alr>ine fir (.\faes lasiovai pa), excellmit sul- 
phite, sulphate, and nu'chaiiical pulps, e(|uivalent 
to spruce; Arnahalis fir (yl. amahalis), sulphite pulp 
fair strength, sulphate excellent, mo(;hanical ex- 
cellent strength, slightly greyish; balsam fir (A. 
hatsainea), all pulps excellent, almost as good as 
spruce; grand fir (A. prandis), sulphite pulp fair 
strength, other pulps equivalent to spruce; noble 
fir (A. nohilis), sulphite pulp poor strength, sul- 
phate good, mechanical excellent; red fir (A. map- 
nifica), sulphite pulp good but hard to bleach, sul- 
phate pulp good) mechanical fair; white fir (A. con- 
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color) j all pulpft good; Douglas fir (Pscudotsuga 
taxifolia), sulphite pulp poor colour, few uses, sul- 
phate pulp fairly strong; hemlock (Tsuga cann- 
densis), sulphite pulp fair, sulphate good, mechani- 
cal fair; Western hemlock {Tsuga heterophylla). 
sulphite and sulphate pulps good, mechanical 
greyish; tamaraerk {Larix laricina), sulphite pulp 
strong hut diflicult to bleach, coarse, sulphate pulp 
good, mechanical fair; Western larch (Larix occi- 
(lentalis), ditto; Jack pine {Vinus divaricata), sul- 
j)hitc pulp useless, sulphate excellent, mechanical 
rather poor; loblolly pine (P. taeda)^ sulphite pulp 
fair, sulphaki strong but coarse, mechanical poor; 
lodgepole pine {P. uiurrai/ana), sulphite good, sul- 
phate excellent, mechanical good but pitchy; long- 
leaf pine (/^ palustris), siilphite unsuitable, sul- 
phate good. The other varieties of pine are prac- 
tically useless for sulphite pulps, but give excellent 
or good sulphate pulps ; white pine (P. strohus) and 
.\ellow pine (P. pondeiosa) give mechanical pulps 
of medium quality. — J. F. TJ. 

Lignin- Avetyl ron/caf nf . H. Pringsheim 

and H, Magnus. Z. physiol. Chem., 1019, 105, 
179— 18G. 

The acetic acid formed from wood products on 
treatment with caustic alkalis arises chiefly from 
the lignin, but a small fraction may be formed 
from the cellulose. The lignin of hornbeam wood 
•contains nearly twice as much acetyl as that of 
pinewood. (See further J. Chem. Soc., 1919, i., 
17;}.)- J. C. D. 

Patents. 

Jhigs for prnpeWont explosives; Vahric for use in 

the manufacture of . AV. H. Albrecht, 

Leeds. Eng. Pat. i;i(),410. (Appls. 2814, 18.2.18, 
and i;},251, LTB.IH). 

Bags for propellant explosives are made of cotton 
yarn or thread, which prior to weaving has been 
passed through a bath of animal size or starch and 
then impregnated with magnesium sulphate or 
other slightly fireproofing material, and dried. Or 
the woven fabric may bo passed through a weak 
solution of starch, dried, and subseciuently passed 
through a solution of rul>ber and chlorine in petro- 
leum spirit, with the object of preventing its 
smouldering while in use. Or the woven fabric 
may be converted by any of the usual methods into 
an explosive of low power, so that when used in 
the gun it will completely disai)pear. — C. A. M. 

Dopes^ varnishes, coatings or plastic films u'ith an 
acetone-soluble cellulose acetate basis; Produc- 
tion of . J. Crolea, Suresnes, and J. L. 

AVeyler, Paris. Eng. Pat. 12;}, 712, 31.7.18. 
(Appl, 12,4.56/18.) Int. Conv., 25.2.18. 

Nki.'TRAL tartaric and citric esters of n-butyl, iso- 
bntyl, and iso-amyl alcohols are added to solutions 
of cellulose acetate in volatile solvents, such ns 
acetone or methyl acetate. The addition of these 
plastifying agents gives a transparent film which 
does not cliange under atmospheric influence, 

- L. L. L. 

Cellulose acetate solutions; Production of . 

Cellon, Ltd.. T. Tyrer and Co., Ltd., and T. 
Tyrcr, London. Eng. Pat. 130,402, L5.2.18. 
(Appl, 2754/18.) 

To solutions of cellulose acetate in the usual mix- 
tures of volatile solvents and diluents, a small pro- 
portion of cyclohexanone or other cyclic ketone is 
added in quantities le.s8 than the amount of cellu- 
lose acetate present. For instance, the addition of 
0-25 |?all. of cyclohexanone to 300 galls, of dope 
containing 200 lb. nf cellulose acetate is sufficient 
to prevent the dope from drying white.— J. F. B. 


I Acetylcellulose. W. J. Stevenson, London. Eng. 

I Pat. 130,029, 30.11.17. (Appl. 19,049/17.) 

Bleached sulphite wood pulp is used as the cellu- 
! lose basis in the manufacture of acetylcellulose. A 
mixture of sulphite cellulose, 1 part; glacial acetic 
I acid, 2'8; acetic anhydride, 4‘0, and zinc chloride, 

: 0-2 parts is digested at 60® — 70® C. for 7 — 8 hours. 

: ~j. F. B. 

i 

j Cellulose ; Process for the production of new deriva- 

I fives of . P. E. C. Goissedet, Paris. Eng. 

j Pat. 130,277, 6.2.19. (Appl. 2911/19.) 
j Cellulose, such as cotton, preferably in the dry 
! condition, or cellulose derivatives containing 
I hydroxyl groups, is made to react with an aliphatic 
I or aromatic isocyanic ester, with or without the 
I addition of a tertiary base or bases, to produce 
! ciirbamic esters, w^hich can be used for the same 
purpo.se as other cellulose esters. Thus, dried cellu- 
lose may be heated w’ith about three times its weight 
! of phenyl isocyanate or other isocyanic ester, in 
! presence of anhydrous pyridine (which promotes 
i the reaction and acts as a diluent), and the resnlt- 
i ing phenylcarbamic ester is isolated by pouring 
I the mass into w'ater. — C. A. 

I Cellulose; Process of making . B. Loomis, 

' Assignor to G. L. Lootnis, Hartford, Conn. U.S. 
j Pat. 1,311,980, 5.8.19. Appl., 1.11.16. 

SiiHEnnED green plant material is macerated below 
j the boiling j)oint in a closed chamber, the liquid is 
1 circulated through the material, the extract run 
off, fresh water and an alkaline reagent are added, 
i and the temperature raised to about 212® F. (100° 

: C.) to dissolve resinous matter, whereby cellulose 
! of strong fil)re is produced. — L. L. L. 
i 

■ Paper-stock ; Method of removing printers' ink 
\ from — — . T. Jespersen, Ncenah, AVis. U.S. 

Pat. 1,;}11,56;}, 5.8.19. Appl., 11.12.16. 
i The waisto paper stock is treated with calcium 
1 hydroxide. — L. L. L. 

Moistening of paper and the surfaces of other 
materials with saturated magnesium chloride, 

' or other similar solution. L. Elkan Erben, 

I G.m.h.H., Berlin. Ger. Pat. 312,355, 23.12.17. 
i The addition of small quantities of ethereal oils 
I such as turpentine, menthol, etc., to magnesium 
I chloride or similar concentrated solutions of hygro- 
I scopic salts, incrcase-s their moistening properties 
; and facilitates the penetration of the surface 
i wotted by them.— G. F. M. 

i Emulsions for sizing; Mixing and atomising devices 

; employed in the production of . A. E. 

! Leicester, Chester. Eng. Pat. 130,235, 1.11.18. 

i (Appl., 17,875/18.) 

i The atomising device comprises a steam injector 
I having a flared delivery cone provided throughout 
; its length with internal spiral grooves and at its 
i discharge end with a ring of spiral vanes which 
1 may he arranged in line with and/or between the 
j spiral grooves. The vanes, which may bo radial, 

I curved, or tangential, are conveniently formed on 
a ring which fits into the discharge end of the 
; cone. — J. F. B. 

I Washing aiid cleaning; Process of . M. 

1 Buchner, Hannover-Kleefeld. Ger. Pat. 312,220, 

I 2,3.2. 15. 

! Materials of any sort to lie washed are treated" 

’ wdth aqueous inorganic gel-forming colloids, such as 
‘ aluminium hydroxide, magnesium hydroxide, ferric 
I hydroxide, pian^anese hydroxide, or silicic acid. 

I Gelatinous aluminium hydroxide, for example, pro- 
j duced by precipitation with ammonia from dilute 
solutions of aluminium salts^ forms emulsions ,with 
I fats, oils, or hydrocarbons; it is miscible in almost 
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all proportions with petroleum and its distillates, 
vaseline, fats, and carbon tetrachloride, and the 
emulsions are not destroyetl even by larco quanti- 
ties of water. The gelatinous colloid rapidly 
removes dirt from the skin, from fabrics, and from 
aood or metal utensils.— G. F. M. 


Sizimi of jufitet. 11. Wandrouskv, Berlin. (»cr. 
Pat. SV2,m, 6.8.1S. 

By double decomposition an in.soluble metallic alu- 
minate is deposited on the fibre of the paper, c.y., 
during the treatment in the hoUaiuler; thus, for 
example, a deposit of imignesium aluminate is 
obtained by the successive addition of potassium 
aluminate and magnesium sulphate to the paper 
pulp.—G. F. M. 

liquor products ond process of producing 
some. Buidinq and adhesive suhstance, fannintj 
agent and the like. liriquet and praces.s of inanu- 
facturiny the .same. C. Fllis, Slontclair, N..I., 
Assignor to lOllis-Foster Co. I’ .8. Pats, (a) 
1,311,215, (b) 1, .311,216. (c) 1,311,217, (ii) 

1,311,218, (k) 1,311,219, (F) 1.311,220, (v.) 

1,311,221, in) 1,-311,222, 29.7.19. Appl., (a) 
13,7.13. RonewtHl 13.6.18, (ii) 22.6.17, (c) 8.-3. 17, 
(d) 27.8.17, (k) 12.5.17, (f) 13.11.17, (o) 22.6.17, 
(H) 16.8.17. 

(a) a uinokh is composed of strongly acid .sulphite 
cellulose li(|Uor solids in a non-tlmmt form, solubh* 
in water, stable on exposure to air while the solid.s 
are in the dried condition, and becoming gradually 
insoluble when subjected to a protracted expo.sure 
to air in the presence of moisture. (») A binder i.s 
composed of solid, o.xidised ronstitcic'iits of waste 
sulphite cellulose liquor which has it.s normal 
acidity reduced about one-balf. (o) Sulphite cel- 
lulos(» liquor is partially neutralised, then evap- 
orated to a solid mass and comminuted, (d) Nor- 
mally acid sulphite cellulose liijuor is treated with 
a quantity of alkaline substance* insullicient to neu- 
tralise the liquor, and the produi't is evaporated by 
atomising in the presence of oxygen to form a .solid 
binder, (k) An acid binding agent is prepared by 
dissolving the desiccated solids of Hulphito cellulo.se 
liquor in water, the comjiosition being characterised 
by having a viscosity at least 10/; lower than that of 
ordinary concentrated sulphite cellulose liquor of 
the same density, (f) A dry mixture of acid solids 
of sulphite' waste liejuor and linn*, (u) Briquetk‘H or 
other moulded articles are rtiaiie by incorporating 
a bulking material and a binding agent comprising 
atomised, dried, slightly oxidised, water-soluble 
solids of sulphite cellulose liipior, moulding, and 
cornerting the solids of the binder into an insoluble 
form, (h) Dried, powdered sulphite cellulose licpior 
solids arc incorpohated with an agent capable of 
rendering them insoluble, a waterproofing agent, 
water, and a material to serve as a filler, and then 
shaped. — J. F. B. 


Waste sulphite luiuors; Trrafmen f of . (). W. 

Willcox, Dover, N.J. U.S. Pat. 1,312,293, 5.8.19. 
Appl., 8.9.15. 

The fermented waste liquor is preheated by means 
of the hot raw liquor from tlie digester and al.so by 
the hot spent liquor from the still, the li<|uor enter- 
ing the still approximately at the distillation tem- 
perature.— L. L. L. 

Arti^cialfuel. U.S. Pat. 1,313,876. See JIa. 

Impregnation of porous materials, Eng. Pat. 
130^731. 8ae XV* 


VI. BLEACHING; DYEING; PRINTING; 
FINISHING. 

Cotton; I'se of strontia instead itf lime in the 

hleaehiny of It. Weiss. Bull. Soe. Ilid. 

Mulhouse, 1914 , 84 , 499—506. (Sealed cointnu- 
lucatioiis deposited 28.5.02 and 2-3.6.02.) 

A coMi’ARiao.N of the threi^ alkaline earths wuis made 
by boiling eottoii fabrics contaminated with oil 
stains. The saponifying power of baryta was found 
to be inferior to that of lime, hut strontia, in equi- 
inolecular proport ituis, was found to saponify the 
oils three times more rapidly than lime, and tho 
hleai hing effects were superior. The imixiinum con- 
centration of the boiling li(iuor is fixed at 20 grms. 
of tile hydrate Sr(OH),4 HHjO per litre, since 
stronger solutions luive an oxidising action ; strontia 
absorbs carbon dioxide from the air more rapidly 
than lime. 'I'he f»r()poHed bleaching process may 
he performed in eagi's. 'Plie gooils are run throiigli 
tho solution of strontia, packed in tlie cages, hoiU'd 
(8 - {) hours), rinsed in tlie kier, soured by trans- 
ferring the cage to the souring vat, re-boiled in old 
liquor, again soured, lightly boiled in a eaustic- 
sodium carhonati' liquor with soaj), soured, and 
washed. \ good colour is obtainable without the 
usi' of bleucbiiig powder. A superior result is ob- 
tained by boiling with a mixed liquor eorilaining 
7 grins, of sotlium hydroxide and 10 12 grms. of 
hydratid strontium hydroxide per litre. The goods 
are boileii for two hours at a ienifx'rature Ik'Iow 
150’ (/, soured, rinsed, and n*-boile(l in a liijuor 
containing soda ash ami soap or rosin, at a mode- 
rate temperature to avoid yellowing. A report by 
F. K. (dllieron on the aliovi' eoinmnnicationH stutes 
that th(‘ practical aiqilication of the proi'ess pro.'-ents 
two si'riouM drawbacks: the cost of strontia and 
the danger of ttmdering ilu> goods, and the jinKtess 
is only useful under certain exceptional eircuni- 
stanec's. .1, F. B. 

Lakes fiom yl urosnles of noturoi colouriny matters, 
Zubeh'n. tSee W . 

Patk.mh. 

Ihjeiny^ hleaehiny^ washiny and the like, yarn and 

the like in hank; Machine, for L. (}. 

Macintyre, Brougbty Ferry, N.B. F.ng. Pat. 
129,532,4.10.18. {Ajipl. 16, '149/ 18.) 

Thk bunks are loosely hung on rotating rollers or 
reels wliich are l<*d by eiidb’ss conveyer chains over 
tanks in which the hanks are Lrea Ud, means being 
provided by which the dircM-tion of rotation of the 
liaiiks is reversed when passing tlirough tho licjuid. 
The immersion of the hanks, their movement 
through the liquid for tliorough treatment, their 
withdrawal, and tho expression of li(|uid from them 
are performed automatically; KU(‘cc‘ssive operations 
are performed in separak^ tanks, thc' passage of the 
hanks from one tank to nnothc'r being carried out 
automatically.- ]j, h. B. 

I mpreynatiny fahrirs; A jiparoi us for . J. E. 

and P. D. 'I’liropp, Assignors t«> The J)o Laski 
and 'riiropp Circnlar Woven 'Fyn; C'o., Trenton, 
N.J. U.S. Pat. 1,312,878, 12.8.19. Appl., 23.5.17. 
3 'iie fabric pasws from an airtight cliainber down- 
wards through an inclined conduit which dips into 
a tank containing the impregnating material. Tho 
fabric then passes under a roller in the tank and 
vertically upwards to a scries of drying rollers. 

— W. F. F. 

I Dyeings on vegetable fibres; Vroduction of fast . 

! F. V. Kallab, Offenbach. Ger. Pat. 312, 583* 
5.4.17. 

Vegetable fibres, e.g., in the form of yarn or tex- 
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tiles, are treated in a dry state at a temperature of 
40 o_g()O containing gelatin or glue, 

a ^‘softening ” material, sueh as glycerin, glycerin 
substitute (glycol, alkali lactates, etc.), sugar, mo- 
lasses, or starch syrup, etc., and the dyestuff, which 
is generally a fast wool dye, and preferably one 
which is used direct in an acid hath. After this 
treatment the gelatin is hardened in the usual way 
uith forFnnld(*hyd(', and the goods are systematic- 
ally dried and softened by calendering. The pro- 
cess is partif iilarly useful for bookbinder’s linen 
and calico, and also for unsized paper.— G. F. M. 

Tf ffile fibres and fainies and other porous or nh~ 
sorbent siibsfanres ; Tre.atinent of ~~ — to render 
s(nne less inftanunable. P. 8penee and Sons, 
Ltd., and T. .1. f. Craig, Manchester. Kng. I’at. 
I;l0,461, 111. 7. IS. (Appl. 12,442/lS.) 

Tuf. mai(>rial is impregnated witli smlium alnminato 
and is then treated witli earhon dioxide in a pre- 
pared atJTiosfdiere, preferably in presenee of mois- 
ture, at a temperature that will not injure tin* 
nuiU^rial, and at a pressure substantially liiglier 
tluin that necessary merely to cause the gas to 
peiuneate the inaterial. For example, the tempera- 
ture may he Ido^ C. and the pressure 10 — 20 lb. per 
K(p in., a])|)lied for 00 mins. The material is then 
washed and dried. The sodium alnminato may he 
applied as a single solution of sp. gr. MO, or first 
a solution of sp. gr. 11 is used, and following 
tlie earhon dioxide trealnient the material is ini- 
])regnated with a solution of sp, gr. 1 OS and again 
sulnnitted to the treatment.— li. L. L. 

VII.- ACIDS: ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Lifting sulphuric acid; Methods of . S. .1. 

’rimgay. Chom. Agi', 1910, 1, 020“ 028. 

Dv far tlie largest itmn in the cost for power in the 
manufacture of sulphuric acid is that for lifting 
acid to the to]) of the towers. Until recently, com- 
ju’cssi'd air has been chiclly us(‘d for this purpose, 
and has Ixaui found inetHciont. Many tyiH‘S of 
plunger niinip have been tried without much suc- 
ces.s, and it was only the introduction of acid- 
resisting iron that enabled the problem to he soivt'd 
by use of this material for the construction of 
centrifugal imnips for acids. One great advantage 
of this typ4* of immp is the ab.sence of valves. Tlie 
dilFiculty of leakage throiigli the glands was over- 
come by connt'cting them with the suction of the 
pump so that tlu'V were never under pn*ssure wlion 
the pump was working. These pumps were effective 
for pumping up to .‘15 40 feet, but the modern 

trend of acid plant design nsiuires that acid may he 
puiniied up to as much as 150 f(‘et. Multiple-stage 
centrifugal or turbine pumps have been found to 
solve the problem. There is only one gland, and 
that is under suction as soon as the pump starts, 
and the pressure of tlie rising column of liipiid is 
taken by an enclosed hall-thrust bearing at the 
opposite end of the shaft. The author give.s tables 
showing the output and power consumption of 
various tyjies. — AV. H. C. 

Ammonia rec<yvery; Formation of Vrussian blue 

in . A. Thau. Gliickauf. Gas AVorld (Coking 

Sect.), 1919, 71, 93. 

The blue coloration of ammoniuni sulphate is due to 
the presence of Pru.ssian blue, whicn is most fre- 
quently formed in distillation ammonia recovery 
processes. It is generally accepted that its forma- 
tion is due to the existence of neutral zones in the 
saturator, leading to precipitation of ferrous sul- 
phide, which tlien reacts with gaseous cyanogen 
compounds. Violent agitation or nigh acid content 


in the saturator is often sufficient to prevent local 
alkalinity, but even under these conditions blue 
salt may be obtained, especially just after starting 
up. Prussian blue may be formed before entering 
the saturator, the hydrogen sulphide in the vapours 
acting on the exposed iron parts of still and con- 
nections. Decrease in the concentration of hydrogen 
sulphide, or increased steaming, retards the forma- 
tion of ferrous sulphide. Coating the interior with 
lead prevents the formation in the delivery pipe. 
When shutting down the still the flow' of limior 
should first he stopped, and after a little wnilc 
steam should be passed in order to drive over any 
liydrogen sulphide left in the column, Tlie still 
should he well steamed before starting the feed 
of liquor. Preheating the ammonia liquor is also 
advi.s(‘d to raise the Umqieratiire of the still head, 
thus reducing the condensation of water vapour 
here to a minimum. — AV. P. 

Ammoniac<d li((Uor; Analysis of . Fifty-fifth 

annual report (1918) on alkali, etc., works by the 
Chief Inspector, 53-74. 

Tiik (piantitative determination of the respectivo 
constituents of amnioniiical liciiiors lias been re- 
investigated, more iiarticularlv witli a view to test- 
ing the accuracy of tlie pixH‘<*diire recommended by 
('olman and Yeoman (this J., 1918, 319—324 t). 
Keld’s method for the cvtimalion of cyanide by dis- 
tillation with lead nitrate gives low results if frini 
ammonia co-L'xists in the solution with thiosul- 
])haLe. Moreover, the interaction of ammonium 
polvsulpliide and cyanide in the analysis of conccii- 
tr.at^‘d liquor is slow, and conversion of cyanide into 
thiocyanate a])t to b<' incomplete nnl(>i-is a decided 
exc(‘ss of polysulphide (or conversely of cyanide) be 
pri'.sent. invi'stigations of the stability of solutions 
of ammonium ferrocyanide, cyanide, suljihidt', and 
thiosul))hate show that loss of ammonia and cyano- 
gen accomjianieo tlie. Ixnling of a ferrocyanide s<du- 
tiori. A .solution of sodium ternxyanide. suffers no 
decoiuposition on boiling. Sodium cyanide in solu- 
tion suff(‘rs litth' change on boiling, in absence of 
free ammonia. No loss of cyanogen occurs on l)<>il- 
ing a solution of aniiiKMiium thiocyanate in vacuo 
at UU -Io^ P. (4^—7° C.). Ammonium thiocarhon- 
ate is unstable and is readily converted into thio- 
cyanate. Details are given of experiments to deter- 
mine the amount of such conversion under various 
conditions. Thiocarbonate, is not cornplcUdy re- 
moved by tiHuitnieiit with lead carbonate in presence 
of .strong ammonia. Toe conversion of animoninm 
thiocarbonate into ammonium thiocyanate at 80'^ 
— 9(U C. is retarded by the proseiue of ammonium 
jKilysulphide, and ts about 50% of that effected in 
the absence of iiolysulphide. An approximate 
measure of the amount of tliiocarlxniate i)re.sent 
can bo obtained by dij 2 ;esting the sample in ab.sence 
of air and with addition of free ammonia, if neces- 
sary, at 8(U — 90° C., with subsequent removal of 
sulphide by shaking with lead carwnate. Estima- 
tion of tliiocyanaU' in concentrated ammonia liquor 
is subject to interference owing to the solubility of 
thiocarbonate on .shaking with lead carbonate in 
the presence of free ammonia. AA'itli concentrated 
liquor it might he found po.ssible to apply a colori- 
metric method for the estimation of thiocyanate, 
where thiocarbonate is present, based on the proce- 
dure of Spielmaim and AA'ood (this J., 1919, 43 t). 
The method of Colman and A^eoinan for the estima- 
tion of cyanide in eoncentraied liquor (this J., 1918, 
322 t) yielded results which were invariably low 
when tniosulphate was present. This wa.s due to 
the decomposition of lead thiosulphate on distilla- 
tion, free sulphur being produced and reacting with 
cyanide and lead oxide to form non-volatile thio- 
cyanate. The procedure has been modified to avoid 
such fixation of cyanide, and the modified method 
involves the use of aluminium chloride. When 
ferrocyanides are present, addition of sodium car- 
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bonate is necessary to remove excess of aluminium 
chloride prior to addition of lead nitrate and dis- 
tillation with caustic soda. In tlie case of concen- 
irated liquor it is desirable to expel the bulk of 
ammonia by boilinp witlj caustic soda jirior to 
addition of the aluminium salt. Details are Riven 
ul the application of the modified procedure to the 
estimation of cyanogen cxmipounds in ammoniacal 
li(luors of ordinary and c-onccnt rated strengths 
respcH'tively, in the presence of free ammonia, and 
wlien .suli)liidc or thiocarbonate is pn^sent in addi- 
tion.— d. S. («. T. 


Aitnnonia-oj'iildfion. jnuecss: Vrlerminutioi) of iflcld 

in the . .1. Baumann. ('h(‘m.-Zcit., Idli), 43, 

4(50. 

Thk method de.scril)cd consists in clctcnnininR the 
amounts of free and combined nitrogen before and 
after the Rases hav(‘ jtassed throuRh the contact 
(•hamb(T, tltc yield or efficiency IndiiR calculated 
from the results obtaiiu'd. -W. 1*. 8. 


Sodium cor})on(ite ; (^(tndit itni.'^ /or o}>toinin<f parr 
— " for sfoudordisinij ucid, ond opplication of 
ni/.^tidlisi'd oxidic acid as a standard for titration. 
H. Kunz-Krau.se and It. Biebitu-. Arch. Bharm., 
255, 540-549. 

AVuk.n beati'd in a crucible and stirred with a 
platinum wire, so that all portions of tlui lontents 
of the crucible arc broURht into contact with the 
air, sodium hydroRcn carbonate is converg'd quanti- 
tatively int<> the normal rarlKUiatc at a tempcratuia' 
of 250^ C. MicTocrystaliinc oxalic acid ( f 2 H 3 O) as 
sold “ for analysis,” may be weiRbeil out directly for 
lircpariiiR standard acid, (’oiiccntratcd oxalic acid 
solution, and even the A’/ 1 solution, rcirjaiii loiiR 
micbanRod, but it is advisable to protect the iV/)0 
ami also the A /1 acid from the action of liRht; 
bottles of common Rrecu Rlass s('rve well for tliis 
purpose, wliilst tlios(‘ of blue, brown, or ycllowisb- 
brown Rlass oft('U afford no Ri'cntcr jjif>t('ction tin. 11 
those of I’oloiirlcss Rlass,-—'!’. 11. 1*. 


('at hide convnsiott caJndations. I. K. Knapp. 

(’Iiciu. and Met. Kur., 1919, 21, 199-1 10. 

XK(;r-KCTiN(j the small quantiticH of fres* carbon ami 
sulphur in crude (arl>idc from tb<‘ furiuuc, the 
reaction bctwf'en lime ami carbon in cai bidc manu- 
facture may be rcpr(’seiit<*d by tlic equation 
Cat) fdC ('aC\ I C’O. 

On this basis the furnace produc t will only contain 
(‘alcium carbide, coke; ash, liiiu’: impurities, and 
iinchanRcd linuu RcprescntiiiR tlie decimal fraction 
of fixc'd carbon in the coke by .d, of ash in the coke 
by Bj of (<a() in the lime by ami of the los.s on 
iRuition of the lime by I), then I -A-li - moisture 
-f- volatile + KU I pliur in the coke ami l-C-f) the 
impurities in the lime. If K reprcHeiits the elfieieiicy 
of conversion, the total weiRht of CaC, in the 
furnace product will b<^ 61/^, with similar ex- 
j)reHsionH for other constituents of the charRe, and 
tlie total furnace product 
B :-6tA;+36/I/A 1 5G (1-/':) 56. (1). 

The purity of the carbide (I*) ~ 6AK j and siibstitu- 
ting this expression for F in the above equation, 
F- F{ :i(3B/.4 + 56 ( 1 - F- D) IC+ 56} : (64 - HP). (2). 
In practice the proportion of carbon used may ex- 
ceed the theoretical, and the necessary factor in 
place of 36 is applied. The maximum purity which 
can be obtained from given raw materials maj' be 
calculated by making E~l in equation (2) and 
solving for P. — C. A. K. 


Iodine: JieacHon of thiosulphate with — I. M. 
KoltLoff. Pharm. Weekblad, 1919, 56, 672 — 585. 


In neutral or acid solution the reaction between 
iodine and thioBulphate is : — 

2Na,S,0.+ la » Na,S A + 2NaI. 

In weakly alkaline solution part of the thiosulphate 


is oxidisod directly to sulphate without the inter- 
mediate formation of tetrathionate. In strongly 
alkaline solution all the thiosulphate may be 
oxidised to sulphate. — W. 8. M. 

Af inend-formitnj anenis: Thfory ttf matjmatic . 

,1. Jakob, z: aiiorg. (’hem., 1919, 106, 22fl- -267. 

Thk theory is atlvaneed that the elnunical processes 
in inaRtna are determined by the presence of certain 
aRciilH which havt' beiui termed ” minerulisatorH ” 
(mineral-forminR uRcnts). The chief of these agents 
is wat»‘r, whieli nets in virtue of it.s ready 
ionisaliility, its great solvent power, and its capa- 
city for cntorinR into the coiuiiosition of many 
complex eo-ordinatcjl com))oumls. Such co-ordinated 
(ompounds are e(»nsid(>red to play an important 
part in niimual formation, and the structure of 
many minerals can lx* explained by formuhe of the 
(•o-<)rdinat<‘d type. Ollier important mineral- 
forminR aR«'nts art' ]iydroR<'ii Kul|)hid(', hydrogen 
Unoride, carbon dioxiiU^. sulphur dioxide, besidt's 
th(‘ (>xid«‘s of a mimixu' of the less eominon elements 
such as titanium, vamidinm, tiinRsten, c'te. These 
aR<‘nts ])rol)a!>ly play as important a part iu |•(K‘k 
metamorpliosis as in actual ris k formation. 

- K. 11. B. 

II lldrtnjn] : Iron tars for ihr prr paratittn of . 

A. von Skopnik. C'liem. -Zeit., 1919. 43, 481 — 482. 

Kxckiiimknts with roasted pyritc's as a contact 
material for the juepa ration of liydroRcn showed 
that Siiauish and Swedish ores ate suitable lor the 
purpos(‘; tlu‘V withstand ehaiiR<-s of UMuperatnrt' 
witliout tlisintegratiiiR and retain tluur ellieieney 
for a ( oiisiderahb* iieriod. lIunRarian ores are 
(juite unsuitable, sitae they disiiitcRt att‘ rapidly 
both in the iqien .air and in the fiiruaee. A defet t , 
which interferes with tlu' use of loasB'd pyrites, 
li<'s in the fact tliat tlu' porous surfsiee is liable to 
fusion; a fused silicioiis Rla/,«‘ tuay .also form on the 
surface of the lumps. B. S. 

Fdi raiitai . Falne. Srr 1. 

:\ mmoniuin sidphoir fnj dirrvt yu occ.s.s.” See Ha. 

A lima, Ilia in shale rtr. disfdlafrs. Nicolardot and 
Baurier. Seoll.-v. 

A III mon ia-fixi laj hij nilriiiin sutplnilc. Bestr and 
Workman. NcrX\'l. 

M V rnn if s<d t s. I t/,. See XX. 

Estimation (,f phitsphonr acid. Balarelf. Sue 
XXIIl. 


P.\TK.N TH. 

Sulphyiric acid; Production of - . K. B. Quiiian, 
Somerset West, S. Afritai Eng. Bat. 1. 90, 712, 
17.5. IH. (Appl. 8.922/18.) 

Jn producing sulpliurie Jicid by the use of nitric 
oxide, witliout lead ebambers, tlie gaseous roaetions 
and the interactions ol gases with liijuids are car- 
ried out in .separate units. This localisation en- 
KiircH better control of Uniiieraturc and composi- 
tion and provides the host conditions for contact. 
For the interaction of tlie gases with liquids, the 
latter are distributed over a permeable diaphragm, 
torining a layer through which th<3 gases pass, per- 
colation of the liquid being at the same time largely 
rireventcd. (See also Kng. Pats. 29,-568 of 1912 and 
28 74.9 of 191.9; this J., 1919, 1109; 1915, 226.) 

-W. J. w. 

Sulphuric acid; Contact process for mahing . 

H. H. Meyers, Pittsburgh, Pa., Assignor to 
Armour Fertilizer Works, Chicago, III. U.B. 
Pat. 1,314,280, 26.8.19. Appl., 26.6.18. 

SuLPHUB trioxide and a soluble double sulphate of 
potassium and aluminium are produced simul- 



718 a 


Cl. VII.— acids ; ALKALIS ; SALTS ; NON-MBTALLIO ELEMENTS. [OcWw 15, win 


taneously by bringing a mixture of sulphur dioxide 
and oxygen into contact with alunite at a tempera- 
ture suitable for catalytic oxidation. — W. J. W. 

Nitre-cahe; Process of rnnkimj snlt-cake and suU 

phuric acid from . AV. J. Kee, Assignor to 

Kalbllciscli Corporation, New York. U.S. Pat. 
I2.M.19. .Appl., 19.9.18. 

NiTiiE-C'AKK is heated .so that it evolves sulphur tri- 
ox id(! and for/iJM .salt-cake. Solid sodium sulphate is 
then added to eau.se solidification of the nia.s.s. 

— W. J. AV. 

.iriii ronrcnfrotiiio apparnfiis. J. Patten, Balti- 
more, Md. [J.S. Pats, (a) 1,286,080, and (b) 
1,286.188, 26.11.18. ,\ppl., 19.1.17, and 28.11.17. 
(a) Benewed 26.8.18. 

(a) Tuk apparatus is intended specially for con- 
centrating sulphuric acid which has been diluted 
by the ahsorption of water vapour in a vacuum ice- 
making apparatus. The acid is circulated through 
several chambers in series in which it is heated by 
steam coils Avhile maintained under vacuum. The 
acid containers are provided with load linings 
having special supporting means at the top to avoid 
buckling, and means are also described for con- 
necting the liners with the corresponding liners of 
the vapour space at the top of the containers to 
permit relative nioveni(*nt due to expansion, (b) 
In the apparatus described in (a) the bottoms of the 
lead linens of the acid (rontainers are supported by 
a central circular plate surrounded by a .series of 
sector plates mount'd on rollers to permit slight 
radial niovonient. The method of connecting the 
eoiiduits to the successive lead containers is de- 
scribed. — AV. F. F. 

Nitric acid; Production of . K. B. Quinan, 

iSomer.set AVest, S. Africa. Kng. Pat. 161,029, 
27.;i.l8. (Appl. 6397/18.) 

In tlie manufacture of nitric acid hv oxidation of 
nitrogen or ammonia, oxides of nitrogen are ab- 
sorhed by water, which is distrihut<*(l over per- 
nieahle diaphragms, through which the gases pa.ss 
without approeiahle percolation of the li(juid. The 
gaseous reactions take place in chamhers of such a 
volume as to give sulheient time for the reaction. 
Improved control of temperatures and lower cost 
of plant as compared with towers aro claimed. A 
description of the plant is given. — AV. J. A^^ 

Nitric acid; ('oncent ratimj and apparatus 

therefor. , 1 . 1). Davis, AVashington, D.C. U.S. 
Pat. 1,314,186, 26.8.19. Appl., 8.8.18. 

Dilute nitric acid is })rehcated and allowed to flow 
down a suitably ]>acked tower, at the base of which 
are introduced nitrous gase.s at a temperature above 
300° C.- -AV. ,1. AV. 

Chlorusulphonic acid ; Manufacture of - Clay- 

ton Aniline Co., Ltd,, .A. Scliedho-, and F. N. 
Marcbant, Afanche.ster. Kng. Pat. 131,021, 

25.3.18. (Appl. 5199/18.) 

SiiLPiirn trioxide is caused to react with dry hydro- 
gen chloride. The latter is obtained cheaply as a 
by-j)rodiict of the chlorination of organic com-^ 
pounds. If these are volatile, traces carried away 
by the hydrogen chloride are recovered by passing 
this through the chlorinated product and then 
passing tlie purified gas into oleum. — AV. J. AV. 

Phosphoric acid; Process of making . I. 

Hecheubleikner, Assignor to Chemical Construc- 
tion Co., Charlotte, N.C. U.S. Pat. 1,313,379, 

10.8.19. Appl., 9.6.19. 

Phosphoric acid is prepared by treating phosphate ; 
rock with a mixture of dilute hydrofluosiltcic and ’ 
hydrofluoric acids. — L. A. C. 


Chemical syntheses [production of ammonia] 
takmg place under pressure and at a high tem- 
perature; Process of effecting exothermic — 
Process of effecting exothermic chemical syn- 
theses. L'Air Liquide, Soc. Anon, pour FEtiide 
et I 'Exploit des Proc. 0. Claude, Paris. Eng 
Pats, (a) 130,086, 17.1.18. (Appl. 1007/18.) Int 
Conv., 31.3.17, and (b) 130,087, 18.1.18. (Appl' 
1072/18.) Int. Conv., 7.8.17. 

(a) In a process for effecting the synthesis of am- 
monia, and similar reactions occurring under 
pressure in the presence of a heated catalyst, the 
pressure employed is greater than 500, and may 
exceed 2000 atmospheres. The catalyst is con- 
tained in an enclosure of low thermal condilctivity, 
the heat of reaction (in excess of that required) 
being withdrawn as produced through the external 
surface of this enclosure, (b) As a means of in- 
creasing the fall of temperature in the wall of the 
reaction chamber, the inner surface of the wall is 
lined with successive rings of aHl)osto8 cord sup- 
ported by a thin metal tube, leaving an annular 
space around the central thin tube of the enclosure; 
or the internal surface of the outer thick wall of 
the enclosure is coated with an enamel which is a 
bad conductor of heat, does not crack or melt at 
600° — 700° C., and is not affected by the reacting 
gases or product. — A\". E. F. P. 

Ammonia; Synthetic production of . E. B. 

Maxted, AValsull. Eng. Pat. 131,019, 4.4.18. 
(Appl. 5741 /18.) 

Low yields of ammonia, produced synthetically by 
passing a mixture of nitrogen and hydrogen over 
a catalyst, may be duo to presorue of carbon 
monoxide in tliese gases. The yields may he in- 
creased by first })assing the gases over a catalyst 
which is active for tlie hydrogenation of carbon 
monoxide and not apprci iably active for formation 
of ammonia. Nickel is a suitable catalyst, as it 
may be employed below 450° C. (the temperature 
at which hydrogen removes (‘arbon from steel) and 
con.sequontly admits of steel ves.sels being emriloyed 
without risk.- A\’. .1. AV. 

Nitrogen of the atmosphere; Fixation of . R. 

Pear.son and H. ('. Parkes, London. Eng. Pat. 
130,693. (Appls. 4623, 15.3.18, and 11,192, 
8.7.18.) 

Atmohi’iikkic air is subjected to the action of 
electric sparks which aie caused to pass through 
or around a sni table catalyst heated to a high 
temperature (300° 0. or more). An iiicrea.Si*d yield 
of nitrous acid is thus obtained. — AV. J. AV^ 

^feta1 ehlorides; Manufarfure of . AV. Heap, 

Heaton Chapel, and E. Newherv', Manchester. 
Eng. Pat. 130,626, 29.1.18. (Appl. 1677/18.) 
Anmyduoits ehlorides of aluminium, magnesium, 
eerium, and the rare earth metals are obtained by 
the action of carlMinyl chloride on the eorrosponding 
oxides, carbonates, or oxalates, heated to a suitable 
temperature, e.g., 350° -400° C. for aluminium, 
500°— -600° C. for magnesium, and 650° G. for 
(‘crium. The carbonyl chloride may l>e re[)]aced by 
a mixture of carbon monoxide and chlorine which 
has been passed over a catalyst (animal charcoal) 

; » 'fore reaching the inetallie oxide. In the case of 
aluminium, the chloride which distils over contains 
double eompound.s with carbonyl chloride, and is 
yellow. It is purified by redistillation with calcined 
alumina. The above process of treatment wdth 
carbon vl chloride or its constituents can also be 
used for dehydrating hydrat-ed chlorides of the 
above-mentioned metals. — 0. F. M. 

Chlorides; Manufacture of anhydrous . AV. 

Heap, Stockport, and E. Newbery, Manchester. 
Eng. Pat. 131,039, 2.4.18. (Appl. 6596/18.) 
AnhyokotIb metallic chlorides, especially of the 


V*tXXXVin^X<Kt9.] CJl, VII.^^ACIDS ; ALKALIS; SALTS; NON MBTAUJC HLEMENIU 710 a 


eoriuin group, aro produced by treating the oxide, 
hydroxide, carbonate, oxalate, etc., with chlorine 
and producer gas. The advantages of pro- 
diK-er gas n« a soun-e of carbon iminoxide are its 
( heapness and freedom from liydrogon. Dilution of 
L}(C gas with atmospheric nitrogen is not detri- 
mental, A catalyst may be employiHl with advjin- 
i.ige. The process is applicable to the dehydration 
of hydra t(‘d chlorides. — W. J. AV. 

Copper cornponud for fmujicidnl parpot^es: Vn>- 
ilurtion of preporofionn rontaiointj (nlfoidn} — . 

it. Atond, Sevenoaks, and C. Hehcrlein, London. 
Eng. Pat. i:i0.7()9, (3.5. IS. (Appl. 757(5/18.) 

In .spraying mixtures consisting of copper sulphate 
and an alkali carlxmato or l)icaihonat<‘, tlio latter 
is usually present in at least theoretical propor- 
tions for complete i)re< ipitation of tin* eopper. 
A'arying results in mixtures containing the same 
amoiiiit of colloidal copper are ascribed to diller- 
(‘inos in the proportion of hydrosol in the eopper 
<ompound. To obtain the desirable maximnni 
hydrosol content, the amount of alkali in tlie mix- 
ture should be about 93% of its cliemical equivalent, 
/.c., suflTicient to leave neither free copper sulphate 
iior free alkali carbonate in the mixture. I’oo little 
alkali will render the mixture acid and will redme 
the li.vdrosol content. Lime may he addeil, ami a 
(olloid, such as glue, for stabilising the colloidal 
< upper hydrosol. — AV. .1, AV, 

Jhjfiiof ptnrdrrrd ninferod [nl uitnoiU ni h i/ii Koriilf \. 
A, Ch Jonidcs, jiui., Jiomioii. Lug. l*at. 130.75.'), 
G.H.18. (Appl. 12,7(50/18.) 

A7.r\r]NirAr liydroxide and like sul).<tauces arc suc- 
c<’‘'sively dri<‘(i. fr<*ed from (omhitu'd uater. and 
( iilciui'd ill a shaft kiln, in which, as the material 
descends through an annular spaci* of inenuising 
»-ross-section, it is subjected to /.ones of varying 
temperature. 'J3ie heating is elfeeted by the eom- 
hiistion of a |)roviously nnule mixture of gas and 
air under prcs.sure iu the requisite proportions, so 
that no secondary air is reijuiix'd. The kiln is 
jirovided with a charging hood having an tnillct 
for the vapour.- —AV. H. (h 

Sfrondmi) prroxoh'; Crorrs.s fur tnonufoi f o riiiij 
3. 11. I'lercc, juu., ( 'liaricston , W . \'a,, 
r.S.A. Kiig. Pat. 130,810, 215.9.18. (Appl. 
15,(591/18.) 

STUOVTirM j)eroxido is projiarcd by the direct coiii- 
hiiiation of strontium oxide with oxygen in a steel 
autochno under a pressure of 1500 — 180011). per 
Mj. in., and at a temperature of 4(ML 500^ (’. Tin* 
jirodiict is similar trj harium peroxide as regards 
(leiisitv, etc., and contains over 85 SrO.,. 

(;. F. Af. 

,'>uihinn }tn tiioinfo nol f ; M a n tifm f u rr of . 1 ). 

Tvrer, Stockton-oii-Tees. Fug. Pat, 130,844, 
9.10.18. (Appl. 1(5,446/18.) 

L\ the inaiuifacture of sodium p(‘rmaiiganato from 
harium inanganatc, sulphuric is added in such u 
manner as to ensure the i)resence of free perman- 
ganie acid; a small quantity of barium perman- 
ganate may be added to the manganate prior to 
the treatment with sulphuric acid. Any residual 
acidity is neutralised by addition of barium 
hydroxide, the barium permanganate is convertecl 
into the sexlium salt bv means of so<Iium sulphate, 
and the solution is evaporated until it solidifies on 
cooling.—AV. .1. AV. 

Amiuoniurn nitrafe; Vroduefion of . C. AV. 

Bailev, H. ft. Dennv, and A. T. Jefferis, Lang- 
with.^ Eng. Pat.‘ 131,017, 20,3.18. (Appl. 
4877/18.) : 

Ammonium nitrate is produced by double decom- ; 
position of ammonium sulp^te and sodium nitrate | 


I in presence of water and a bisulnhate^ in such ^)ro- 
i portions as to form a solution from which sodium 
sulphate separates at ft high temperature, and 
ammonium nitrate on eooling without diL«ition: 
The proce.ss is Tuade continuous by adding further 
iluaiititics of salts to tlio mothpr liquor. iVitre take 
mav !>(' cmplovcd a - a source of the bisAilphnte. 

— AV. J.AV. 

l*ufa^s(oin [u/d/y/ia/u/u j sHiKtirsj Process of (/<*- 
composimj - S. IL ftdiole.s, Beaver, As- 

higuor to 11. (’. Fry Lla‘^s Fo., lio(4iester, Pa. 
F.S. Pat. 1,312, 053, 5. 8. 19. Appl., 18.11.18. 

A MiXTCHK of the liucly dividi'il mineral with an 
alkali carbonate is Iw'atcd to produce a glass-liko 
mass, and the latter is powdcitMl and digested with 
water under pressure and at a Icmperaluro ftbovo 
lOtf to dissolve out the comhiiied alkali metal 
and coiivi'it (he alumina into (ho form of a i*olloid. 

W. F. 1% P. 

Cotdsli (Hid (‘i'rtfnl; Mouiijorf iiir of ■ . A. (h 

Spcmcr, Wasliinglon , Assignor to A. Cox, New 
Vork. left. Pat. 1,312,5^2, 12. S. 19. Aripl., 2 1 .8. 1 7. 
A CAi.cvc.Kous, potasviuiii-lK'ariiig silicate inixliiia* 
is licatisl to produci' inalidcs of (linker and a fuliie 
• •oiitaiiiing a potas.siuiii compound, 'fhe (liiiloM’ 
IS tlnni disiuO'gratod and rc-lu'atcd to prodiici' a 
till tlu'r (|uaiit i(y of tiiiin*. . Iv i\ I^. 

I Fo/ / ().s7r<' j siihl inoif ; Mi (hud fur pra porhuj 

E. .Mo(*\h, NMiicgcn, .\('th('rla!ids, T.S, Pat. 
1,312,713, 12.8.19. Appl., 18.SM7. 

A MiXTciii; of mcrciii y w ith hydrm hloi ii* acid and 
a sdicalc is ln'at(*d, and ()i<‘ vapour prodmed is 
(oiidciisiMl. AV. F, l*\ P. 

Coiluni iHfodpliidc; Mcfhud fui'Ouil:iii<j . H. K. 
Aloore and (». A. Kiclitin*, Assignors to ILowii 
Co.. H(*rlin. N.ll. U S. Pal. 1,312.800, 12.8.19. 
Appl., 24.11.17. 

A (OMIM’OCH slifain of molten sulphur is O'd into 
a closed ( hainiM'r in whii h the liipiid is va])oriH(*d in 
contact with heatial charcoal. 'Hu* gaseous product 
is coiidciisiMi hy direct contacl will) water, from 
whi(h the caihon hisniphidc i>> s^parati'ii con- 
tinuously W. F. F. P. 

(^jfiHioifni ((HU pounds; l^rutuss uf moimuf . 

L. ft. Fimli, Dover, N..I., Assignor to Hcrcul(*» 
Powder (5)., Wiliiiiiigloii, D(4. F.S. Pat. 
1,312,812, 12.8.19. Appl., 7.10.18. 

In a. pr<Ke.sH of forming a cjaiiogcn compound hy 
the reaction of nitrogen with a soluble alkali-mctal 
compound and carbon in lli<* pres(*.ii< e of a caialysi, 
a mixture of earlion whirli is relatively active and 
carhon which is relatively iiiai live but cupablo of 
being activated hy tin* actLc ( arboii is employed. 

W. F. F. P. 

]i !fd roifc n from (pi.srifiis m i.i f ii i (s ; Ckkcss for the 
.wparatioiL of (jii.srous un.rturrs mid port iCidorf ff 

the. e.f:trocti<jii of . Crorr.HS fur ih(> tiuinii- 

foefnrr. of eoui prrH.srd h ijtf fui/r n . i/y\ir Liqiiido, 
ftw. Anon, pour rEtmh* ct I’Fxploit. des Proc. 

(i. (Maude, Paris. Eiig. Pats. (.\) 130,092, 22.1. IH. 
(Appl. 1278/18.) hit. (’f)iiv.. 16.4.17, and (ii) 
130,:r)8, 26.1. 18. (Appl. 1553/18.) Int. Foiiv., 
9.8.17, 

(.v) T.n a pr ocess ajiplicahic more jiarticulai ly to the 
.separation of hydrogen from water-gas, coke-oven 
ga.s, coal gas and tlic like, the ga.s^*oUH mixture 
under a prcRsun.’i of from 500 to 2000 atmosphcrcH, 
and a. sufficient quantity of a sui table solvent (e.g., 
methyl or ethyl alcohol, a(jetone, benvieno, otc.), 
arc caused to circidato through a system in opposite 
directions and in eontiict with each other, so that 
the gas ricbp.st in the constituents to be dissolved 
comes first into contact with the solvent most 
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highly charged with these constituents, and so on. 
When saturated, the solvent (in which hydrogen is 
much less soluble than the other gases) is subjected 
to diiuinishod- nltlujugh still much greater than 
litmospheric -pre ssure, w hereby tlie dissolved gases 
are leleused, and is then returned to the eycle, its 
re-eiitrauco into Uh' apj)aratus being ellectod by 
the (ombiued |)ressure of the saturated liquid pass- 
ing out and a column of mercury, (a) The solvent 
employed is ethyl ether or other liquid having ; 
ai)jjroximntely the same power of dissolving carbon 
jijoiifjxide, the same ratio of solubilities (X)/H, and 
the saiiK* t<'mperature coeiricient of this solubility 
ratio. The liquid is u.sed at medium pressures of 
r»u— .MOO atmosplieres and at temperatures Ixdweou 
-40'^ and -GiP C., at whidi latter the ratio of 
holiihilities is considerahly iucrea.sed. Desatur- 
aliou of the solvent is elfect(‘d hy lowering th^' 
pressure to that of the atmosj)here in two stages, 
ihiis ininimiNing th(‘ losses due to vapour tension. 

- W. K. F. P. 

('J)hn'itir ; M n n Kfacf u rf 0 / . H. H. Meyers. 

Pittsburgh, Pa., Assignor to Armour P'ertili/er 
Works, Chicago, 111. r.S. Pat. l,MU,17r,, 

29.7. U>. Appl., ,9.7.18. 

A o,\sr,ors mixture (ontaining hydrogen chloride 
and oxvgen is passed thr(»ugh a catalyst of mi!ieral 
aliinite.- A. M. 

Siili)hurir odd; Clunnher used in fhe nuinnforfnrr 

of—. W. G; Mills and C. T. Packard, 
Assignors to I'i. I’aclvard and C’o., Ltd., Ipswich. 
r.S. I*ats. 1,. 912, 741 and I, .912, 712, 12.H.19. 
Appl., .91.7.18 ami 4.M.19. 

SliK Mng. Pah. 121, 8.^)2 of 1918; this 1919, .921 

Cftldtiiii nitrafe; /‘rorr.s.sr.s for the prodiudion 0 / 

. C. T. Thors.sell and H. L. K. Lundeii, 

(M)llieid)urg, Sweden. ling. Pat. IM1,19M, 2(5.9,18. 
(.\l)pl. i.qoro/is.) 

Skk C.S. Pat. 1,2S(5,S,M!) of 1018; this.)., 1919, 1MI.\. 

tSidphotr nf oinmonio ; I\Ionnf<f(d ore of . .1. T. 

Sheard, ilirley Carr. ILS. Pat. 1,M1M,02M, 

12.8.19. Appl., 19.r).19. 

Skk Fug. Pat. 121,91(3 of 1918; this,!.. 1919, M22.\. 

Coinprfssini'i (ddorine ond other (joses; /'/ofr.s-.s* for 

• . L. L. Biamhijii, Assignor to 8oe. Ital. di 

Kleitroehiniica, Pome. U.S. Pat. l,MlM,l(i(), 

12.8.19. Appl., 12.9. IG. Renewed 17.5.19. 

Skk Kng. Pat. 190,722 of 1910; this J., 1917, 872. 

'f I'i’ot I it[i inaleriid u'iih (i<is or to pon r. Kiig. Pat. 
100,080. See I. 

Sidphnr from tjosei. |\ng. Pat. l:lO,0‘')t. Sec 11. 
yUre nil.e etc. ILS. I»ats. 1,912,782 - I. See VIII. 
Ae.etie odd. Kng. Pat. 190 , 09 .'). See XX. 

Aeetie odd. Kng. Pat. 190,051. See W. 


VIII.-GLASS; CERAMICS. 

(di.s-fircd pot f'f/hes;}] fnnioee; K.rpct imenfs idfh o 
- . M. W. Travers. .T. Soe. (Hass Tech., n»19, 
0, 70—72. 

A GAS-FIRED furnace w ns used in w hich covered pots, 
90 in. by 98 in., were set in separate arches, arranged 
in pairs on either side of the gas producer. The 
gus entered each arch through two ports, (5 in. by 
9 in., in front of the pot. The secondary air was 
brought through flues in the floor of the furnace 
and met the gas 8 in. below the bottom of the pot. 
Combustion took place in the arch in front of one 


! pot, the waste products passing around the pot and 

I out through a flue in the top of the arch, A very 
! high quality of glass was obtain^ and the crack- 
I ing of the front of the pots — ivhich usually occurs 
■ in furnaces of this type in which the front of the 

pot is not heateil — was avoided. — A. B. S. 

(dass-house pot.s; Preparation of ram materials for 

and the manufacture of . B. J. Allen. .1 

Soc. Glas.s Tech., 1919, 3, 78—93. 

Inferior fireclays of grade 3 quality may ho raised 
to grade 1 quality by deflocculatiiig the clay and 
precipitating the coarse particles containing the 
bulk of the impurities. For experimental purpo.ses 
the author uses a copper can, in. high and 31 in. 
diameter, connected to thy; negative pole of an 
electric circuit. In this is suspended a rod of 
type-metal, 9 in. long and 4 in. diameter, connected 
to the positive pole. The clay is stirred with twice 
its weight of water, to w hich has hetui added a small 
quantity of a .solution of sodium silicate, hydroxide, 
or carbonate. The stirring should be continued for 

II hours, after which the liquid should rest for 
1— li hrs., during which the coarse particles will 
he deposited. The liquid is then siphoned into 
another vessel, allowed to stand a further 2 hours, 
and the supernatant fluid, with the clay iu suspen- 
sion, transfm'red to the copper can ami an electric 
current pa.s.sed through it under an K, M. F. of 55 
to 85 volts. After about 3 mins, the current is 
switched off and the adherent purified day removed 
from the rod. 9'lie grog usecl for glass-house pots 
should he proparcsl from the same clay as that used 
as the base maUu-ial, ami it should he calcined at a 
sudiciently high temperature to prevent any 
marked “ after-contraction.” 9’he grog should he 
ground in an (‘(lg(‘-i-unm‘r mill with a perforated 
pan and the runners set lin. above ibis. The mill 
should be adjusted to procluco angular grains. The 
day and grog should not he mixed in either a pan 
mill or a png mill, but should he made into a slip 
with warm water to which a little alkali has hvon 
added. If the* hlunger used for this piirjiose is 4 ft. 
diameter, th(‘ arms should revolve at 80 r.p.m., the 
stirring being continued for two hours. A hlunger 
with a semi-circular base and hori/ontal shaft is 
proferahle to the (Ustomary type with vertical 
shaft. Some clays may rt'ciuire the* addition of a 
hariiiin salt; witli others tlic‘ addition of snlpliitc'- 
cellido.sc* lic[Uc*r as a substitute for sodium silicate 
is an advantage. 'I'ho slip is then cast in plaster 
moulds provided with an air-tight outer case, a 
vacuum being crcatc'd in the space lietween the 
plaster and the case. If desired, the slip in the 
mould may he suhjectcMl to jiressure so as to facili- 
tate the produc tion of pots w ith thic-k bottoms and 
tapering sides. As a cast pot dries more rapidly 
than the ordinary hiiilt-np jiots, Ihcuc* is no aclvan- 
tage in drying vacuum-moulded pots for more tlian 

a week, and it might even he* hc‘ttcT to hake them 
two days after they have been taken from the 
mould. There is a .saving of 30 — GO'', when thc‘ 
vacuum casting process is u.'^ed as compared with 
(he cost of pressed pots.- -.A. B. S. 

[dloss] pot ottoek: Some phenomeno of . W. 

Bo.seniiain. J. Soc. (Ha.ss Tech., 1919, 3, 93 — 110, 

Smai.e, ex{>erimental pots, 35 mm. wide and 40 mm. 
high, Wi re made of 01) of china clay and 40 of 
grog made hy calcining the same clay at above cone 
18 (15(K)® C5) and sii})se(|uently grinding it and pass- 
ing it through a GO-mosh sieve. The pots were cast 
with the usual addition of deflocculators. Two 
series of glasses were used containing resj^ctively 
sodium oxide 38, barium oxide 56-7, boric oxide 
; 17 8 , and silica 22 2%, and sodium oxide 36, barium 
i oxide 39'5, boric oxide 120, silica 301, and 
j alumina 8-8%. These glasses were prepared 
j in china clay crucibles, the molten material 
being poured into water and the resulting 
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cullet used for the experiments. The experimentai 
pots were packed with finely granulated cullet, a 
r(xi made of the same innterial as the pot and 
:X) mm. by 64 mm. diameter being suspended ver- 
ti ally from the lid so as to reach within 5 mm. 
liom the bottom of the pot. The pot was plated 
inside a larger one partly filled with pure sand, and 
the whole was placed in a specially designed 
electric lurnace and lioatetl in one hour to 701)'^ C., 
and in the following ten minutes to 12.‘i0° C., at 
which it was maintained for two hours. The thick- 
ness of the bottom of the j)ots and the diameter of 
the rods before and after use were accurately 
ineasiin'd, and the ditfcreiice legarded as a measure 
of the extent to which they were atta(ked hy tlie 
glass. The main attack was on tlie bottom and 
lower part of the sides of the pots, a series of 
minute pits being often formed; the rods after 
iHUiioval from the glass were usually tapered 
towards tlie lower end, the intensity of the attack 
on them being projiortional to the depth of the 
glass. The porosity of the rod does not appear to 
jtlay so large a part as is l oinmonly supposed. Itods 
of fused salts Rolulile in water or dilute acid 
produce, wlien exposed to such a liipiid, a tajier 
wliieh is inverted as compared with that in the 
clay rods atlaekt'd by glass. It was found that 
with .soluble salts and water the introduction of the 
?(»d started a violent eirculatioii of tlie lifjuid, the 
fb'usi'r solution of the salt rapidly sinking and 
bi'ing replaced by the water, so tiiat the maximum 
attack is near the watiu’-liue, wiiilst with a rod 
imnu'rsed in molten glass tlu‘ solution is ligliter 
than tile glass, so that tlio inaximuiu attack is at 
tlu' lower end of the rod. A rever.M'ti tajier (similar 
to tliat witli a rod of I'useil salt in water) was luo- 
<lueecl liy using a china clay rod in a very liglit 
borate' glass, in wliicli the* clay dissolved to form a 
denser solution. In an ordinary glass-]>ol there is 
an now ai d flow of glass along the side's of the pot 
and a downward flow nearer the eentre' of the glass, 
diiis aianuuts for tin bottom ami lowei' part of the* 
sides of tlie |>oj being most strongly attaekeel. 
Tlie fo! (nation of pit-lioles in tlu' bottom of the pot 
ma,\ be similarly (‘Xplaiiied , oa<li bob' reproducing 
tlie entire phenoiiu'ua of a small jiof. A thin elise 
of /inonia jilaeed at tlie bottenn of a pot entirely 
piotei ted tlie bottom, liut transfer feel the drilling 
aelioii to the sides. Ily means of a elelleetor of ibis 
material of suit abb* shape', tlie gre'ate r part of the 
{lit ting may be pre've'iited. Alte'rnatively , there* 
ma^ be adeb'cl to the material used for tlie |)ot some 
siibsiauee. as alumina or zireonia, whie li, uln'ii dis- 
solve'd in the glass, would jiroduce a solution of 
greater de'iisitv than the glass, A gra|)b e-oiinecting 
file rate' of {^ot-atfack with temperature for any 
given glass ami pot-material would serve' jis a nse-fnl 
guide to the* mannfae tnrers in working the fur- 
naces. TIk' jirf'se'iiee of eb'fe e ts and variations in the 
tf'xtnre- of pots may he examinc'd liy means of X-ray 
jiliotograjilis, iron comfionnds in an niifired pot 
sliowing as dark spots against a light background 
of ( liiy, hut in a fin'd pot they have a light e-eiitral 
region and a dnrkc'r rim. Fragments of plaster of. 
Parks in a fired china clay pot ami air hubbies or 
cavities are equally easy to recognise. An exten- 
sive use of X-rays for examining gla.ss pots prior to 
use is recommended. — A. B. S, 

Opt uni meffs; Oool'nifi of . H. W. Roberts, 

•J. Anier. Ceram. Sexu, 1919, 2, 5 Id — 5(>d. 

Whkx molten optical glass is cooled in the pot, 
neither strine nor hubbies should he introduceel nor 
carric'd to the eentre of the melt, the glass should 
not lose its homogeneity by the formation of 
crystal, the greater part of the glass should he ' 
cracked into roughly rectangular blocks with , 
smooth flat surfaces, and these pieces should he | 
suflUcieiitly free from strain to cleave readily with 


a smooth fracture. To secure the foregoing, the 
cooling should be rapid at first, commencing at the 
bottom of the pot; tliis may be effected by blowdng 
air beneath the pot whilst' it is in the furnace or 
by taking it out of tlie furnacT' and placing it on 
bricks, the surfme of the glass being iminediutoly 
mvered w ith kie.selgulir or other insulator so as to 
jirevcnt premature cooling of the top of the glass. 
As soon as convection currents have eea.sed, owing 
t») the glass hecoiiiing solid, it should l>e hoato<i to 
the annealing tempi'rature and carefully anneHle<l. 
The suhsotpienl emiliiig should he sufficiently slow 
to prevent the formation of splicrical cracks, hut 
so Stum as plane cracks have begun (at about 25()^ 
below the annealing temperature) the rate of cool- 
ing should he increased. If necessary, the whole 
of the pot may he surrounded by a heat-insulating 
material, or it may he {irevented from cooling too 
fast by io{)la(ing it in a heated furnace. 0. N. 
Fenner has fouml that a good glass is prodiued hy 
drawing the |iot (ontaining the fined glass out of 
the furnace for 15 mins., then {(lacing it in a hot 
arch, tin* burners in winch are adjusted so that the 
tein|)eratnre of the glass falls to 501)*^’ - t)()()-^ C. in 
about U> hours and to (b in another ‘21 hours, 
A cooling s( bed nil' based on eart'fnl observation is 
a useful gnido. The formation of splu'rieal {lii'ces 
of glass is oliieetionahle, as they are ditlienlt to 
break and often iminde too much of the top of 
the glass and the walls of the {lot, whi(*h ('an only 
he s('{)arated with diflb nlty. Tin* temperature at . 
w hi< h |)Iane t racks form is almost indejiendent of 
the rat(* of cooling, so that, hy controlling the latter 
It is possihh' to prt'vi'iit the formation of sjiherical 
cracks until the {dam* ( rai ks have rt'lieved the 
JiiU'inal strain in the pjass. A, B. S. 

ffpflcnl tfhiss; I'jxoininot ii>n of in rfJdtiitn 

fit trraf h('r'nt<j prupryfirs, A. FIsden, (). 
Boheris, and II. S. .Ioik's. .1. Soc. (dass 'I\*ch., 
1!M9, 3, 52 -69. 

On ex{)OHnro, sorin' ejitical glasst's became (ovt'red 
with a film com|)osed of minute globules or a 
“ bloom ’’ of much smaller ((articles, whit h largely 
disa|){)ear('d on heating, hut left a residue, (llasst.'s 
which are likely to behave in this manner may be 
recognised hy means of tin* follow ing dimming 
'I'lie glass to he tosU'd (in the form of 
small {xdisln'd {dates, llxjxiiii.) is cleaned witli 
a mixlnn* ol e(jnal volniiu's of wat(*r and ah.‘(diol to 
nil): h 2 ol acetic acid has hern added, then rinsed 
in distilled water, dried with s|»ecially prepared 
linen cloths, and {(as.sed once rapidly over a Bunsen 
flame to d('-<‘leclrify it. One oc, more {lolished 
quartz {dates are similarly treaUnl to act as con- 
trols. Tin* glass and quartz plates are jdaeed in a 
w i«ie tube eiielosi'd in a tln'rinostat maintained at 
HO" (b and a current of washed air, saturated witli 
moisture at Cb, is passed ovt'r it at a rate not 
('Xieeding oiu'-third litre p(*r hour. After a desired 
time, the thermostat is allowed to cool to rAP (b 
and is then cooh'd more rapidly hy {lassing C(dd 
waU'r through it so tlmt th(( tompc'ratnre falls 
from 5(F Cb to 2'^ (b hi'low ilie tenqieratnrc of the 
laboratory in A hours. The rate of cooling and of 
the pas.sage of air through tin* a])()aratns must he 
HiK h that no comh'usation of moisture occurs on 
the quartz plates. Tin* tube containing the test 
piece is then n'lnoved from the thermostat and the 
contents examined in sifn. A “ dew will usually 
he ob.serv(jd on the glass, hut not on the quartz 
plates. I’lie glass plates are rapidly transferred 
to clean dry test-tubes, which are immediately 
closed by rubber stoppers. The dew usually dis- 
appears in the dry tube, a poor glass retaining it 
longer than a better one. The glass plates are 
then examined, first with the naked eye and then 
under a mierbsoope with a 3-in. objective. The 
composition of the products of corrosion has not 
l^en fully established, but soluble lead compounds 
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were prodiifod from some lead glasses and alkali 
carbonates have been detected in other tests. 

— . x>. 0. 

tfloHSfs,' A)inealin(f tf'inpciai ut c of . 
S. Knglish and \V. K. S. Turner. J. Soc, Class 
Tech., IffUf, 3, 12.V 12H. 

To iiHcertain tin* efrect on tlie annealing temperature 
of varying the < (imposition, 11 lime-soda glasses 
uith a constant percentage of silica but variable 
lime and soda were investigated. Jlods, 3 cm. long 
and H mm. (liarneLer, with plane polished ends, were 
made of (‘ach of tlic.so gla.sses and heated until 
(tptically free fiom strain, the temperature being 
then noted. The results, jilotted on a lime-tem- 
jieratnro graph, produce a smooth curve whicli 
j j.ses fairly steeply with an increase in the propor- 
tion of lime. Heiieo, glas.ses with a high proportion 
of alkali can he annealed at a fairly low teinpera- 
tiire, though higher than that requiied for load 
glasses. .As tlie proportion of lime inereases, the 
annealing temperature also ri.se.s. Oidinary white 
Hint (lime-soda) glass with lo — 17 ' of soda, 7 — 9 
of lime, and about 71 of silica. re(|uire to lu* 
heated to 538*^ - - 002 ° (1., Imt a glass with 110',' of 
lime must he heated to 001° A. B. S. 

(Aosups: Ifrarf ivif If of potnh red . I*. Nicol- 

ardot. (k)mptes'ren(l., 1919, 109, 330-337. 

TiiR melhod of testing the re.sistance of glass to 
Solvent action by boiling the powdered material 
with water and with dilute hydroehloric acid and 
determining the loss in weight recpiires that 
account should Ik^ taken of the degree of lineness 
of the powder. Tables are givcm showing the loss 
in weiglit per 1000 when various kinds of glass in 
tlirec dilfetv nt degrc'es of subdivision were boiled 
lor three lumrs in platinum vessels w’ith water, ami 
with .V/10 hydrochloric a(id. The powders were 
passed tlirough sieves, and the surface areas were 
suhstaiitially in the ratio 1 : 281 : 128. As examples 
Jena glass lost () ‘25, 0 75, and 2 75 parts per 1000 
to water, and 200, 5 25, and 4025 to dilute hydro- 
cldoric acid, whilst the corresponding figitros for 
Kavalier glass were T75, 2 75, 1850, and 0 75, 250. 
and 1700. Contrary to observations made on 
entire glass ve.ssels, the powdered glass in nearly 
all ( as(«s is attaeked tnore by dilute iiydroehlorie 
acid thau hv water. (See further J. Chem. Soc., 
1919, ii., 393.) G. K. M. 

Ti id\pu ifp and rristofnil il e ; Udaf iona heficeen . 

(\‘N. Kenner. .1. Soc. Glass T(‘ch., 1919. 3, IKJ 
—125. 

Chihtohaiutk atid tridymite may he distinguished 
by immersing them in a liquid having an index of 
refraction /r I JHO, since for < ristohalite n 1 485 
and for tridymite a 1 475. Botassium-mereiiry 
iodide solution is unsiiilablo, hut a mixture of 
“ allMdene,” “Russian oil,’’ or “American oil," 
the index of wliieh ranges from 1 477 to 1 485. with 
kerosene (n T-k50) or with a-monoliromonaphtha- 
h'ne (a -1058) is quite satisfactory. 'I’ridymile 
frequently assumes a lath-like development, and 
extinction is then parallel to the elongation which 
is a. AVitli eristobalito, the grains arc frequently 
elongated, but extiiietion may occur at various 
angles; polysynthotic twinning, as in plagioelase, 
is eharaeteristie. The teinperature of the a — ft in- 
versions also serves to distinguish tridymite and 
1 ristohalite, but requires special apparatus. A 
mixture of 445 grins, of specially purified quartz 
and 148 gnus, of crystallised sodium tungstate was 
heated for 118 hours at 1000° C. The resulting 
product, after treatment with hydroehloric acid, 
ammonia, and water, was shown to be tridymite. 
It was ground in an agate mortar and heated alone 
in a platinum crucible at 1423° — 1580° C. for 
42 mins, and then at 168.5° C. for 113 mins. The 


! tridymite was wholly converted into crwtobalite. 
i A fresh portion of tridymite powder was heated in 
‘ a thimble crucible in an electric furnace ; tlie 
I temperature was raised from 1.523° to 1560° C. in 
; tw’o hours, but fell to 1542° C. during the next two 
i hours and rose to 1552° C. in the following 25 mins. 

I About half the product w’as cristobalite. On re- 
' heating, in a similar manner, the next day, about 
three-quarters of the product w\a8 cristobalitc'. 
Tlicse results are incompatible wdth statements by 
, Lc Ghatolier, Rees, and Scott on the stability of 
tridymite up to 1550° C. The author finds that 
no flux is necessary for the conversion of tridymite 
into cristobalite. He states that Le Ghatolier'< 
view' that cristobalite is only formed by crystallisa- 
tion of silica from solution in a melt is incorrect. 
.Moreover, the amount of cristobalite formc^d 
inerca.ses w’ith the lengtli of heating above 1 170° C. 
4’ridymite heated w'itb sodium tungstate for several 
days at 1000° — 1100° C. remained wholly as 
tridvmito, but on reheating it to 1531° C. in a 
cracked criicilile, which allowed the material wliieh 
was molten to drain away, the ro.sidue was wholly 
cristobalite. Artificial tridymite was heated w ith a 
little sodium tungstate for three periods of five 
hours at I 180° C. About one-third was converterl 
into cristobalite. When cristobalite was similarly 
heated it remained unchanged. AVhen cristobalite 
mixed with a little smlium tungstate was heated to 
I 160° 0. for 41 hours, the product w^'is mostly cristo- 
halile, but numerous grains of tridymite wtio 
present. At tempera tines much helow’ the inver- 
sion point, the transformation from cristobalite to 
tridymite proccc'ds w ith reasonable rapidity. Thus, 
ground quartz was first com])letely converted into 
cristobalite liy beating it w ithout a flux to near the 
fusion point. The cristobalite was mixed with five* 
times its weight of sodium tungstate, ground in an 
agate mortar, and heated ,at 1380° — 1400° C. for five 
hours, when most of it was found to be converted 
into tridymiU'. In niimerons experiments at tem- 
peratures above 1470°±10° C., quartz, tridymite, 
and uniorpbous silica have been repeatedly and un- 
eciiiivoeally converted into eristobalito; between 
1470° and 870° (h (juartz, cristobalite and 
amorphous silic a have bemn similarly converted into 
tridymite, and below 870°+ 10° (h tridymite, cristo- 
balite, and amorphous silica have been converted 
into quartz. ^Moreover, as the melting point of 
tridymite is lower than that of erystobalitc, the 
latter must bo the high iomperature form. Le 
Chatedier’s figure (1780° C.) for the melting point 
of eristobalito is certainly too high, as it may be 
melted in ])latinuin cnieibles. Tlie true melting 
fioint is probalily 1710° C.- .A. B. S. 

I*<a'(flaiiis; Special spatk-phni • — . A. V. Blein- 
iiigcr and K. H. Riddle. 3. .Amer. Ceram. Soe., 
1910, 2, .505 — 575. 

OuDiNWicY porcelain is not suitable lor sparking- 
plugs, since it breaks down at a rate which rapidly 
increases with the temperature, due to electrolytic 
elfects. It is not constant in volume, the changes 
being greatcM' than those due to thermal expansion. 
The inversion changes of ejuartz at high tempera- 
tures are also objc'ctionable, and for this reason free 
quartz sliould not be used in making snarking plug 
porcelain. It may be replaced by calcined china 
clay, sillimanite, zirconia, or fused alumina, but 
the last-named is diflieult to obtain sufficiently free 
from iron compounds. A^^rious porcelains in thc^ 
form of cups, 6(J min. outside diameter, G5 min. 
high, and 2-5 mm. thick, were prepared, and werc^ 
heated to the tomporaturo at w'hich 1 c.c, of the 
material shows a resistance of one megohm. This 
temperature is independent of the composition of 
the porcelain, but is related to the firing tempera- 
ture of the ware and tn the felspar content. 
thejdace of felspar artificially prepared magnesium 
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<or bery!lium)-aliimimum di, t<^tru-, anti hexasUi- 
cates were prepared, calcined, and ground. They 
greatly increased the temperature to which the 
ware could be heated without breakdown in the 
electrical test, and are correspondingly superior 
to felspar. A porcelain composed of of kaolin. 
10 ' of ball clay, 10 > of sillimanite, and 20" of 
iiiixing calcine (Mg(),Al,()3,4SiCU, fired at cone 16, 
had excellent electrical properties (6}K)° C.), but 
required rapid cooling in the kiln. The highest 
temperature attained in the resistivity test 
<8(X)° C.) was obtained with a porcelain coiuposetl 
of 5 of kaolin, 10 of ball clay, 8,5"' of a calcine 
cemposed of .‘H d , of magnesite and 6.57 of flint 
heatM at cone 16. The sparking plugs ordinarily 
sold have a temperature-resistivitv figure of about 
4(K)^ C. Other .similar mixtun's were prepared, and 
their composition, thermal expansion, and elec- 
trical resistivity are given. — A. B. S. 

Stnirfure of - — — in relation to nnrihte 
noth inn. H- Thiessen. J. Amor. (Vram. Soc., 
1019, 2, .508-^5-12. 

(’laciin.Ks made of Anieriran grapliite are h*.ss 
satisfactory than those made of Ceylon graphite, 
and in an inveHligation to discover the (‘ausi‘ of 
this difference 61 crucibles of different origin 
and tlie graphites and clays used in their mamitac- 
ture wt re submitted to miscruscopical examination. 
Of the American graphites, Alaliama flakes are 
usually the smallest and thinnest, iK'ing of all 
widths liolow 2 mm. Ponnsvlvania flakes are 
slightly larger and thicker, and the C/anadian 
dakes arc largin' still and more irregular. The 
Madagasi ar flakes are nearly t^^i(•c us large as the 
American ones, and instead of being oval are 
jiolygonal. The particles of CVylon grapliiti* are 
irregularly formed grains with roiindisl corners and 
edges, hut with imv flakes. 'I he ('anadiau and 
Aladagascar graphites are highly laminaU'd, the 
Alabama much less so. C^*ylon graphite* consist, of 
extremely thin laimme wliich are not continuous, 
hut blocked off into more* or less regular areas by 
means ot br(*aks not at right angles to fho outer 
lace, as in American graiihitos, hut diagonally. 
Some grains of Ceylon graphite are roughly r(‘et- 
angular. others are triangular. A very important 
t'hai acteristie of Ce\ Ion grapliiti* is that no mutter 
to what extent tlie grains are broken the fraetiirt* 
usually produces an irregular grain and rarely a 
Hake. Ill an huiglish erueihle of great durability 
the tliiu flakes of Madagasiar graphite were 
parallel to eaeli ofher and to a tangent to the wall 
ol the crueible, the flakes overiapiiing each other 
like liles on a roof ; this arrangement is regarded as 
highly tlesirahle as it subjects tlie graphite to the 
least exposure to oxidation. Tn crucibles made 
w ith C(*.vIon gra[)bite tlie latter is arranged irregu- 
larly. More care is roiiuiied in making crueibN*s 
containing flake graphite as the material does not 
flow' uniformly in all dii-ections. Uniformly small 
particles of graphite are preferalile to uniformly 
large ones, hut if particles of various size.s are use<l 
it is advisalile to have an even gradation of the 
partielo.s. The graphiti? grains should be packed 
uniformly and closely together. In a mixture of 
clay and small grains of graphite the plasticity of 
the clay is reduced to a minimum, hut if flaky 
graphite is used the lo.ss of plasticity is much 
greater as the flow of the material under pressure is 
interfered with to a larger degree in the direction , 
perpendicular to the plane of the flakes than in 
any other, and any movement in this direction tends 
to rupture tlie bond. The natural direction of 
flow’ is parallel to the 6akcs, and if excessive may 
cause too great a slipping when the pot is being 
moulded. Hence a mixture of clay and granular i 
(Ceylon) graphite will be more uniformly plastic ! 
and more easily w’orked with less risk of rupture | 
than one containing Hake graphite. By reducing j 


the clay to its ultra-particles Home of the drawbacks 
of Hake graphite may be avoided. The clay should 
Ik* one which forms a plastic mass even after the 
addition of graphite. The ratio of total surface to 
tlie volume of all tlu' constituents of the mixture 
is important and requires further investigation. 

—A. B, N. 

Pati'.nts. 

A tire eal e and similar snh.itaners; I^rocess at\d 

produet for atilisiiuf . Afanafacturc of 

H. A. (lalt, Uarhertoii. Ohio. Pats. 

(.0 l.;U2,782. (a) l,:il2.78;i, and (i) 1,612,784, 
12.8.19. Appl., 15.12.17. 

( \) A m:w niatcri.d in finely dividi'd form ('onsists 
ot a nu'chanicd mix tun* of smiium hisulnhatt* and 
a lUMitndising haso. (u) Tlu* hast* may sodium 
< arhonate. (c) 'Hu* prodm t.s clainu*!! in (a) and (iP 
may lu* adtieil to a lime-silica hatcli, fiist*d, and 
made into glass. ,\ . U. s. 

Ovens or Liliis /(#/• use in the nia n nfarf n re of tiles, 
pollen/ and (dher tea re. ,) . H. Marlow, Stoke- 
oii-'rrcnl. I'liig Pal. 169,708, 4.5. 18. (Appl 
7187/18.) 

A i.iM.Nc; for kilns or ovens is constructi'd of a sorii's 
of tubes, the sides of which are. (onru'cted so as to 
form a rectangular slab or wall. Kach tube forms 
a (oiitiniioiis lliu* «*\U'n(ling Irom one side of the 
kiln through the arch to the other. The faces of 
the slabs may lu* corrugated or irregular, ami 
transverse* Iioles may lu* made* so as to allow liot 
ga.ses fe) e.scape^ from the tubular slabs to tlu* inside* 
of the* kiln, and vire versa.- A. B. S. 

Tannrl-hiln. II. Beniamin, New Veiik. T S 
Pat. 1,.M11.. 187, 29.7.19.' Appl., 27.6.17. 

4iik materia] is |>asse'el in succession thremgh a pre- 
liminary lu'atiiig e liamher, a e loMe*d eeiatilig 
chamhe*!-, iind a .seeond heating cliamlx*!'.- -W. F. F. 

Clan-Uinder and proeess /or inalnnij same. H. ]>. 
Kohh'r, St. Lem is. Me). I'.S. Pat I .612,856 
12.8.19. Appl., 21.6.19. 

A iiiNPKii for a ( lay body is niaele* by generating 
hasie alnminiuin snlphati* in tin* mass of the i-lav. 

A. B. S. 

Afat/nesife ref raef orie.s ; .Method of (nannfaet iiriruj 

H. I). Pike*. San Francisco. U.S, Put. 

1.612,871, 12.8.19. Appl., 26.19.17. 

.M AO.N KKITK is loixe'd with a fi'iro allo.v and the 
mixture i.s heated to a teiiifierature Kutliciently liigli 
to cause the materials to react w ith (*ach other and 
form a refractory |)roduct containing ferric oxiile. 

- A. B. 8. 

(,'lass tuhimj; A ppa rat u s for inannfaef are of 

artieles from . W. A. \Vhatinougli, London. 

Kng. Pat. 1.61,5.62, 29.12.18. (A|)[)l. 21,686/18.) 


IX. BUILDING MATERIALS. 

Jinrnt earth eonerete, with iron and v'ood rein force- 
inenf. Ij. P. Ileutge. I'higineering, 1919, 108, 
602 -694. 

7'kht 8 on two piles, twf) beams, and four concrete 
planks were (piiti* satisfactory, and 72 concrete piles 
containing burned earth were driven through elav 
without any failure. Hence, w€*ll burned eartk 
(nlluviiim), pa.ssinl through a 1 in. mesh and 
retained on a Jin. mesh, may be used safely and 
advantageously as a substitute for stone in concrete 
when the cost of stone is prohibitive. Hard wo(^ 
may be advantageously substituted for iron and 
steel in fairly large sections when the cost of iron 
is prohibitive. In small sections the cost of pre- 



724 A Cl. X.~METALS ; METALLURGY, INCLUDING ELECTRO-METALLURGY. [October 15, idia. 


paring and placing tho wood is prohibitive. Green- 
heart {N ectandra rfdioci) wood is tht» most snit- 
ablo; it should be iinincrsed in water for 24 hours 
l)eforo being placed in the concrete. — A. B. S. 

Jarmh Kuod ; llapid svnnunuuj of . A. Tomlin- 

son. Wostern Australian Inst. Kng., 11.5.19. 
Engineering, 1919, 108, 287 — 289, 323 — 325. 

To dry or siason wo<m1 so that it will shrink uni- 
tonnl.v without .splitting or cracking, it is necessary 
to keep the wood-substance in a plastic state during 
the greater part of the drying process. Water 
< xists in aood as free water in the cell cavities and 
as moisture aijsorbcd by the cell walls or fibre. Tho 
i<*moval ot the cell-water does not alfect the pro- 
]M'rties of the wood beyond reducing its weight, 
1 ) 11 1 when th(‘ fibre saturation iioint is passed and 
th(^ lihre-M ater is launoveil structural changes occur, 
and the wood begins to shrink. In Jarrah aiul 
other eucal.vpts and some oaks, shrinkage begins 
before all the c<‘ll-water has been removed, ie. with 
a moisture conU'iit of 70‘/. , as compared witli 

25 30'f, of the dry wiMght in other woods. The 

fibn'-saturatioii imint of .larrah is about 307, <d‘ 
the dry w<'ight, thus coi respomling to that of other 
woods. Dining seasoning the maximum rate of 
<lrying oicurs wlnm the wat<‘r is evai)orat<‘d from 
the surfaci' at the sanu' rate as it is transmitted 
from the interior. Afti-r the hbre-satiirn tion point 
is passed the fibre-water is transmitted through 
till' eell-ualls and not through the cavities, and 
drying proceeds moj(' slowly. The air in the 
seasoning kiln should ht‘ suflieimitly moist to pn*- 
MMit th(‘ surfa(‘(‘ drying Ix'low the fibre-saturation 
point until all the c<'ll-water has evaporaU'd, aftei- 
which tlnn'i is little risk of injury to tli<' wood, and 
the humidily ot the air may be giamtly reduced. 
.Vhout loot) cub, ft. of air is re((uired for each 1 lb. 
of water r('moved. The air must lu^ eirculabxl so 
as to conu' in contact with ev<*ry portion of tin' 
timbei’, as stagnant air soon bei'Onies saturated 
with moisture, and causi's tin* tiinlxT to rot. The 
natural movemmit of air through moisi timber 
is downwards, owing to tlie air bi'ing coob'd, and 
tlie tinibi'r sliould be stacki'd so as to allow for this. 
Eorced drauglit, unless (ombineil with a natural 
.systi'in, is liable to cause irregular drying. Many 
commercial kilns fail through faulty circulation. 
'I’hc kilns nsi'd for seasoning timla'r are of two chief 
lyiies; progres.sive and compartment. In the pro- 
gressivi' kilns tlie limlx'r is moved through the 
whole kiln, the air circulation is longitudinal, and 
its condition vari<‘s from one end to the other. In 
(ompartment kilns, th(» timber is stationary, but 
tho condition ot the atmospln-ro is elianged in 
aci'ordance with tlie diving. The air circulation is 
transverse, so that the (onditions at any time 
during tlu> drvi’ig are uniform throughout the 
whole kiln. Ihns' iimthods oi operation are nsi'd. 
In the non-condensing .system, (he humidity is i on- 
trolled by escaping steam or evaporate)! moisture, 
the moist air escaping from the kiln, whidi is 
usually of the progressive tvpe. The control is 
imperlect, and, whilst suitable for a soft wamd, 
this mctliod is not siilliiientlv positive for hard 
woimIs. Tho superheating method, in which super- 
heated steam is passed over the timber contained 
in compartments, is only suitable for pine, a.sh, and 
otlier woods rerjuiring to 1 k' dried very quiekl^' at a 
bigli temjierature. It is injurious to hard woods 
siicli as oak and w alnut. lii the eondensing system, 
♦he humidity is eontrolled by passing tho air, which 
has taken up moisture from the tinil)er, across 
water pijH's or through water sprays so as to cause 
partial condensation of the moisture and regulate , 
Its hinnidity when it is roheatetl before being again 
pas.sed over the timl>er. Compartment kilns j 
worked in this manner are suitable for all kinds | 
ot woods. Jn a full-sized kiln of the compartment- j 


condensing type, with natural and partly forced 
I circulation, erected at the University, Crawley, 
! Western Australia, the humidity is controlled by 
j water sprays. The temperature of the air is con- 
i trolled by means of steam-heatoil radiators and by 
! live steam admitted into the lower part of the 
! drying chamlier. The air at the baffles at the 
; bottom of the kiln is fully saturated with moisture, 
i so that, knowdiig its temperature at the baffles ami 
1 also its maximum temperature, the minimum 
I humidity can be ascertained. Condensed water is 
used to heat the sprays. In using the kiln for 
I Jarrah, the timlx'r should l)e evenly stacked on 
trucks having u transverse slope of 1 in 7, 
so as to facilitate the downward movement nf 
the air during the drying. Tho boards should 
he separated by strips 1—2 ins. thick. Weighed 
trial pieces, the ends of whidi are eoated with 
lampblack and asphaltum varnish to prevent 
drying, should lie inserted in the stack. When 
the compartment is full, it is heati'd to about 
120° F. (50° C.) for several hours without allowing 
any drying to take place, and to remove any initial 
case-hardening. For this purpose suffieiont sti'am 
is admitt<‘d to saturate tho air and to raise tlie 
temperature to 120° F. (50° C.) for (i hours for eadt 
1 ill. thickness of gi-cen timber. Tlie hiimiflity of 
tlie circulating air slioiikl then 1 h> governed hv the 
moisiiire-conteut of thi* timber. During the first 
stag)' of ilrying (i.r. from gn'C’ii timlier to the fihr)'- 
saturation point) the humidity .should be 75—85 , 
th)' maximum femp(*rature of the kiln being 115"^ F. 
(Iti° C.). After tbe li)>rc-saturation point lias been 
readud the liumidity may be gradually rediucd 
to 407, the maximum Uunperature of llii^ kiln 
being graflually raised to 1 10° F. (00° C.) by tie* 
further admission of stisim for about 3 hours. The 
pero'iitage of moisture in the timber is ascertained 
daily, and the lnimi<iitv and tmnpm'ature icgiilaU'd 
accordingly. Thus, il ('xccssivi' case hardcni ng is 
taking filao', it may l>c removed by increasing tli)* 
humidity of tlie atmosphi'i’)', c.f/. by inj)'din«r sti'ain 
for a few' hours. On removal from' the kiln tho 
w«)<)d should omtain 5 - 10' of moi'stnre. ,\. ]{. S. 

Da ’IKNTS. 

^\ ood : Mefhod of rrndrriiKi - i n srrf ~i ( prl Ir ii I . 
.1, Kruse. X(wv Orlejins, L;t. I'.S. Pat. 1 312 031 
12.8.19. .\pp|., 11.8. 17. 

\\o<)i) is protected against attack hv ants etc. ],v 
impivgnating it with a solution' of nicrciirir 
chloride (ontaining suflident liydroililoric add lo 
open tho p))ros ))f the wood in order to facilital)' 
the entrance of tlie mercnri(' chloride, and allm'- 
wards drying the wood. A. B. S. 

Concrefr; rnooss of mokiiKi jionnis , 

Walter, Montclair, N.d. \' S Pat 1 313 '•.31 
2(5.8.19. Appl., 31.10.18. • , - , 

CoNXHKTF. is mixe(l w itli particles of a material 
which is insoluble in water, hut whii‘h melts at a. 
temperature iiisuffleieiit to injure the concrete and 
which is extracted alter tlie eonerete has sot 

- B. M. \ . 

rof,fsh and renifof. I'.S. Pat. 1.312,592. Stc VIT. 


X. METALS; METAILUBGY, INCLUDING 
ELECTRO'METALLUBGY. 

''’'g'.;. '""'''''* "I • Travers. Ann. C'liim., 

1019, II, 17—128. 

A cojii-EnE.\8ivE investig.-\tion of methods rcioin- 
monded for the determi nation of the various con- 
stituents of steel, particular attention being paid 
rapid methods of analysis. Carbon is deter- 
mined by combustion, using the volumetric method 
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for the determination of the resulting carbon 
dioxide. Sulphur is also determined by combustion 
and the resulting sulphur compounds titrati^ ioilo- 
nietrically. The i>ersulphute-silver nitrate method is 
recommended for the determination of manganese; 
t)ie quantity of silver nitrate used is increased with 
the manganese content of the steel and, when the 
manganese excetMls d';', hydroHuoric acid is also 
added; chromium may be determined by the per- 
sulphate method, after the manganese. Plios- 
phorus is determined by the molybdate method. 
Jteduction with titanium trirhloride is used for 
the determination of molybdenum and vanadium. 
(See also this .1., ll»15h 2o(l a.) M'. IV S. 

SidfjJmr in irnn nm] .sfcrl; I)t f 1 1 m i nnt i<>n uj 

31. Molyneaux. C’hem. 'I’ljule .1., HHIV ftS, 1 Ui. 
A SKUIKS of (‘Xperinu'nts have l)een made with the 
“ neutros< ()p<‘ ” (a series of al>sorption Inilbs sur- 
mounting th(' decomj)o>i t ion flask) using various 
ahsorhetits. The evolved livdiogen snl|)})i<l<‘ was 
al)S()rl)(>(l diiaatly in stamlanl it>diiu‘ solution 
without any apprecialile escape of iodine, the iodim‘ 
solution lu'ing then titrated nitli standard thio- 
sulphate, or in iadT)iium acetate or hrotnine solu- 
tion, and the sul|)hur piaa ipitattsl as harium 
siilf)hate. .All tlie im'thods tested gave <‘oneordant 
I'c'siilLs sulhcientlv accurate* lor .stool works routine. 

.1. W. D. 

ShnfiDij ihdhrntl [//'//(!; Ejjiusne {(sts of 

S. L. Hoyt. C’hom. and .Mot, Kng., IlMIV 21, 
142- Ml. 

C o.M M Kaci \ I, mo t a I slice/ts w me* e‘\ p« tsod to tin* atmo- 
sphore for i)erio(is up to tliroi* ye ar.s. 'I'he rate* 
corrosion was ebhormimMl by the differeiKe^ in 
W(*ight iM'foro ('xposure and aft<*r rtmioving the 
rust film by tieating Ihe imUal with hot annnonium 
< it rate solution. ( 'o:fol)oia ( i \ o i'videnoe was 
oI)taine(l from tin* (omploti* failure of some* of ihe 
spi'cimens and the gonei al app'-aranco of tin* serie's. 
The (opper-l)i*aring ^te<■ls ((I 'J - ('n) oflenMl 

the greatest i e'sisl a me* to e'ori-e)sioii , and pure* ireni 
was h'ss altackeel than eutlie*!' Ih‘sse*nn‘r or e^pen- 
liearLli sf^*els, ('. A . K. 

// n c t't'ioi'isi Inllnfnvn (>f jii't'ssti i t' on (he jn'i ntc- 

(ihilifijof . (), 31 iihlliaeioe'r. .Motall n. Krz, 

liHM, Uk :v2i). 

T’x I'Kiti M KM'S on tin* i)erme*al)ilily of zinc retorts 
slnovcel that with increasing jiressure* in the retort 
less gas Hows out of tin* condense i , and not only tin* 
amount but tin* niti'og<>n ceiiite'nt of the re’tort gas<*s 
(b'crea.ses. Tsing a in'W' reteirt anel diminishing 
the pre'ssure* in the funiaee, the ]>e>rmeability de- 
crea.se^s teewards a minimum value* w’ith inere*asing 
(h'nsity of the* walls eef the re tort, elm* to shrinkage* 
ami to formatiem e)f a skin of silieale. Pene- 
tration of ce'rtaiii roiiqionents of the gasevs of 
eomhiistion k*ads te» the formatiem of large*!' (juant’- 
ties of zinc dust, which tends to stop up tin* muffle 
and condenser, and the increase* in pressure* in tln^ 
distillatie)!! apparatus inducing diffusion of the 
gases of reduction into the^ conihustion chamber 
causes greater metal loss. Jt is found that the 
greater part of tlie gas passes through the cracks 
in the retort walls, A zinc furnace should ne)t 
he kept for a long time under e'himney draught. 
The permeability of the retort is gr(*ater at the back 
Avhere the pressure is greater. The furnace should 
)>e built to Avoi'k at tlie highest possihh* pressure. 

. -T. H.Bu. 

Mamjanin. 31. A. Hunter and J. W. Bacon. 
Amer. Klectrochem. »Soc., Chicago, 29.9.19. 
[Advance copy.J 13 pp. I 

From a study of the effects of small variations in j 
composition on the electrical resistivity and the j 


temperature coefficient of resistivity of ninnganiu 
wire, it is concluded that small variations in tho 
manganese content affect the resistivity but not the 
temperature c(K‘ffieient; that the tempernturo co- 
efficient is affeeWd considorahly by the presence of 
iron, heijig imi)roved by amounts up to 1% : that 
oxidation of the wire must be avoided during 
annealing, for ivhii li heating at 7(X)'^ (V for a few 
minutes in a stream of carbon dioxide is ivcom- 
mended; and that tho uimoaled wire inay Im 
stabilised by maintaining it at 150*^ C. in an oil 
hath for tiv4* hours, 'Plio thermo-eloetromotivo force 
of manganin against copper was low, varying fmni 
3 to 8 miiTovolls per ” (?. in tfio ease of all the 
samples tesl«*(l. — (*]. F. P, 

Mtnjncf isuttj Hnisiinij [nf ] ; Exprf im enfs in 

. (J. d. Y»)nng. Fug. and Min. .1., 1919. 

lOS, I7t> 177, 

PvniTKs (an l)«* separat4*d from ])l('nde by a magne- 
tising roast and tin* use of a magnetic* separator, 
'riie minerals should he present in individual grains, 
the ohjo<‘t of the process being to coat each iiai tic lo 
with a magnetic film. 'I'lio temperature slnnild not 
he above (iOf)'’ (V so as to avoid the formation of 
zinc feiratc*. 'Mu* wide latitude possible in tlu*! 
degi'ec* of roasting is illustrated by experiments 
with pyiitie eonet*ntrate. A sjiongy shell of 
l(*rri<- oxid«' is ohjj'rf ionahle, as it is (‘asily 
abraded. Tin* particles should not he too coarse. 
Tin* tt'mperatiiri* must ho at least that at wliieli 
jn riles ignift's. 'I'he time requir(*d is only a few 
moments if flu* f(*mp(*iature is rigliL 'Mie resultH 
ol three experinu'uts with IfIDO II). of pyritie eon- 
ri'iifratrs are summarist'd. The maximum temper- 
aluies in the thri*e t'xperinu'iifs were 375"', 1 10*^, 
and (V, the p^'iceiiLage of magiu'tic products 

lu'ing 25, (j()‘5, and *.K\ ii'speet j\ ely. Tlu* five* pi'o- 
dnets ohlaiiu'd from tho Wetlu'iill s<*])araf{)r are 
<h‘S(rilu‘d ; it the roasting is sat isfactory the char 
a<tcristic pyriti's partieb's aia* aliscnt in the 
roastrd prodmt ami flu* colour is flat or d(*ad. A 
black colour is cbarai tc'i'isf ii; of a deticii'ii'-y of air. 
A high degree* of magnetic siiscej)! ibility is ai'coin- 
l)ann‘d by a furry app(*a ranee. Any type of roast* 
iiig luniace can bo used if ibo (barg<‘ is passed 
tbrougli quickly ciuiugli. ’V. II. Hu. 

Mdiim / Hr in nmfft' nml .sinij; Drtnininnf ion of 
• F. G. Hawley. I'big. and Min. 3., 1919, 
108, 398 310. 

I iiF nu'tbod is liased on tlu* alisence, in frosb copper 
mattes and slags, of ferric iron in any form iiut 
magnetite, and dejnmds on the dct»*rminatioii of 
ferri«* iron and tlio cab ulation of the latter to the 
magnetic oxidi*. Details aio given of tin* means 
empIoy(*«l to verify tho mtcuiaoy of the method. 
N/uf/. To 05 -10 grin, of the JOO-inesh sample, 
about 20 e.c, of a hot mixture of con(a*ntrato(l 
nitric acid and a 15% a(|UcouH solution of sodium 
chlorate i?i <*v(pial parts is added, and ihe mixture 
is heated just to boiling and quickly diluted with 
100 c.c. of (‘old w'at(‘r. The mixture is allowed to 
settle for a few niimife.s and decank’d througli a 
small filter, the n*sidue being waslied several times 
by decantation and tlie paper washed free from 
acid. IV) the r<*sid!ie (containing nracd-icadly all 
the magnetite) 7 c.c. of water is anded, the flask 
is covered and the water is heated to expel most 
of the air; 10 c.c. of a hot mixture of hydrofluoric 
and hydrochloric acids (1;3 or more) is then added 
and the mixture is heated to boiling, together with 
the portion of the filter to which the black residue 
has adhered, until comnlete solution of the residue 
and disintegration of tno paper are effected ; 6 c.c. 
of a saturated .solution of boric acid in warm 50% 
hydrochloric acid is then added^ and the boiling 
solution is titrated for ferric iron with a solu- 
tion of stannous chloride (crystallised stannous 
chloride 21 grms^, water 100 c.c., hydrochloric 
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acid 55 c.c., tartaric acki 5 grras., diluted 
to 2 litres) previously standardised against 
a known solution of ferric iron (prepared from 
ferrous ammonium sulphate) iinaer conditions 
approximating to those of the assay. Natural 
■magnetite generally contains titanium and cannot 
be employed for standardising without pre- 
vioiH exafnination. 05 — 10 grni. is shaken 

with a solution of 5 c.c. of bromine in 8 c.c. of 
acetic m id, and the mixture is allowed to stand in 
a warm place for 10 mins. ; 20 c.c. of the nitric acid 
'and cli/orate mixture is then addc^l and the process 
is rdiitinued as for slag. The method is rapid, a 
single deteririination occupying about 20 mins., 
and ha.s been found satisfactory at two large copper 
.smelteries. Duplicate rcsidts usually agree within 
I 0 2/^ but the absolute accuraciy probably does 
not exfe«Hl 0-5- 06^. From 1.5 to 25 determin- 
ations may usually be made in one flask, 

W. K. F. P. 

I'ltnKU'f' - /.o.vsr.s in • F<. H. Robie. Kng. 

and Alin. J., 1010, 108, 205 207. 

A HCMUAiiY is given ol a scries of experiments to 
detennine tlu' effect of clianges in furnace prac- 
tice on slag loss, tbc slags containing about one 
part of c(»ppcr to two parts of nickel. Of seven 
blast lurna(!es in ojicration, three were charged 
with broken up cunvcrU'i- slag along with the 
regular charge. In the other lour ca.ses, 
molten converter slag was poured into the 
settlers. The forms in which the copper- 
nickel probably occurred in the furnace slag 
are enumerated, and the conditions on wliicli 
their reKi)ective amounts depend are discussed. 
Some cendiliori.s on which slag loss was thought 
to depend a ere varic'd, tcmiperature readings 
were talcen twice daily on the slag matte 
stivain, and the grade of matte, the percentage of 
Silica m the slag, and the tonnage put through the 
turnaces W(>io determined. Curves are given 
showing the results obtained in the case of fur- 
naces in which cold converter slag was addcxl to the 
charge. It was found that the tonnage charged 
ha.s no pronounced effect on the slag loss. The slag 
I 0 .S.S IS a minimum when the copper-nickel content 
in the matt(' is hetweem IG and 18%, and in- 
creases nl)ovo and below these percentages. The 
slag l()ss decreases as the silica in the slag decroases 
Irom 87 to 81%, remains approximatedy constant 
from 84 to 82%, and increases again down to 
80/ silica. The slag loss also increases as tlie tem- 
perature rises from llOO^ 0. to 1275® C. There is 
no relation hetween tlio temperature of the slag- 
matte stream and the copper-niekel content of the 
luatte or the silica in the slag. By pouring the slag 
into the setthus instead of charging it solid the 
slag lo.ss is 001 ,)/ liigher for normal mattes of 
about 28-21/ copper - nickel content. For 
settlers taking liciuid converter- slag the greater 
the tonnage the greater is the slag los.s.~T. H. Bu. 

Tin dfcasinii floors in ConnrnlJ ; Kfffnvnt wnter from 

. 8. C. Philij). Bull. Inst. Min. and Met , 

Aug. 1010. 

I HKKK samples ol etniiciit water were examined. 

I he amounts of secliment deposited in five days 
from 2’5 litres wore 16 — 17 gnus., 40 — 50 gnus,, and 
80-4)0 grm.s. respectively. The supernatant water 
in the first two cases was clear, and in the third 
case I t 'ddisli in colour and very turbid. No colloidal 
tin was 1 detected in any of the saniple.s.^ — J. AV. I). 

fr/ii in]lU^d Hirer wnler. H. R. Beringcr. Bull. 
Imst. Min. Alet., Aug., 1010. 

A 8.\Mi>LE of RecrV River water contained 434 parts 
in suspen.sion and less than i 
0 2o part in solutu* n per two million parts. ! 

> ^ ~J. W. D. I 


I ERttATVM.—Kupid method of determining nkhel 
I and cobalt. W. R. Schoeller and A. R. Powell (thiv 
I J., Sept. 30, 1919, 684 a). In the eighth line of the 
i abstract, for “ sodium chloride ” read “ potassiuiu 
’ iodide.” 

Filtration. Fabre. Fee I. 

Autoclaves. See I. 

• Mineral-fonnimj auents. Jakob. See Vll. 

Tin as pyroinefric siiJtstanre. Xorthrun Srr 

XXIII. ^ 

Patent-s. 

Steel; Manuel . S. Cliuko.sho, Ltd., O.saka, 

Japan. Kng. Pats, (a) 118,601 and (b) 118,602, 
26.6 and 2.7.18. (Appls. 10,531 and 10,834/18.) 
Int. Conv., 15.6 and 10.7.17. 

(a) JI'ermanent magnets of high coercive force (hj> 
to 700 e.G.S. units) may he made from an ollov 
steel containing 20—60% Co, with or witliout a 
proportion of tungsten, molybdenum, or other 
metal of the chromium group, (n) A carbon steel 
containing 20—60% Co and 03-10% Cr.— O. A. K. 

Hasie. pi(j iron; ManufacI 11 re of Comp, des 

Forges de Chatillon CJommentry et Xeuves 
Maisons, Paris. Kng. Pat. 120,957, 30.4.19. 
(Appl. 10,714/19.) Int. Conv., 20.2.19. 

The whole or part of the manganese ore in lh(‘ 
furnace charge is replaced by waste iron, steel 
scrap, or steel turnings, or by iron ores difficult to 
reduce, or by ferruginous slags, those materials 
becoming fused or reduced like mangnneso ore, and 
thus preventing the reduction of silica while the 
hath of metal retiiins a temperature ensuring per- 
fect fluidity. The desulphurised hot iron obtained 
contains less than 1%. and generally not more than 
05% Mil and loss than 0 75% Si, and is suitable 
for treatment in the basic converter. -J. AV. D. 

Steel; Mannfarlure and freatineni of . J. C. 

Sellers, London. Kng. Pal. 129,676, 22.11.17. 
(Appl. 17,243/17.) 

.V .steel alloy is produced by the basic or open 
hearth process containing C 035—0 4%, Ni 3 5-- 
4*5, Si 01 -0-J8, Mri U-78~l (), S 0-02 -01)4, P 01)2 
—004, V ()17 — 0 20 , the vanadium being added 
either prior or subso<iuent' to the running of tlie 
metal into th(‘ ladle. After being rolled into plates 
.and cut and machined to the required size, the sled 
is Jieatod to 750® — 800® C. for one hour, cooled to 
625® C. and quenched in hot water, reheated to 
800® C., and quenched in oil at 90® C. The alloy 
is particularly suitable for use in the manufacture 
of bullet-proof steel plates. — J. AV. D. 

Furnaces for meltiiuj steel, iron, or the tike. Soc. 
Kraiiv, d’Kxploit. de Fours Spociaux ii Haute 
Temperature, Paris. Kng. Pat. 130,052, 7.1.18. 
(Appl. 388/18.) Int. Coiiv., 28.8.17. 

The gases from a producer are mixed in a com- 
bustion chamber with air heated by recuperation 
and directed to tlie fusion chamber through a flue, 
the top wall of wliich is compo.sed of arches 
arranged in steps to reduce the speed of the gases 
and project them against the upper surface of the 
mass to be melted. The air is first heated by circu- 
lation in a recuperator traversed by the gases 
from the fusion rdiamber and then in a partitioned 
column above the gas producer.— J. A\% D. 

Steel; Etectricahdevice for automatically indicating 
by visual or audible means the correct temper- 

ttture of electricatly healed before quench- 

ing H. Alexander and W. T. Vint, Leeds, and 

«p 5. wilgr- 

The steel is heated electrically by an alternating 
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current, a circular coil of small gauge copper wire 
!>eing arranged co-axially with it, in such a manner 
us to form tne secondary of a transformer of which 
the steel forms the core, in series with which is a 
telephone rec^eiver wound uith high-resistance 
<oils. As the temperature of the steel rises a buzz 
is lieard in the telephone, which increases in 
intensity to a maximum just l>efore the point of 
ilecalescenco is reached. For visual indication an 
alternating current millivolt meter is placed in 
.vci ies or j)arallcl with the receiver.- .1. W. 1). 

M(inuf<ivt\ne of — Ifroiti steel furnimjs 
iiHii snap], Ci. J. Stock, Braiirord. Faig. Pat 
II.IO.IG. (Appl. 1 1,640/ IG.'I 

(•KEY or white iron siiitahle for casting purposes 
is made from steel turnings or scrap steel, by melt- 
ing the charge, iogetlier with powdered carbon, in 
an ele< trie liirnaeo. Silicon or ferro-silicon is 
added to the molten charge according to the 
amount of uiiconihined carbon desired in the 
finished nudal.-- (’. A. K. 

Mdiititi Hfsr steel sein]t: Ikemeltinij of . R. A. 

Hadfield. London. Kng. Pat. 100. IGG. G.G.IS. 

(Appl. 0.r>4/18.) 

.Mancjaxese steel scrap is reineltcd in an electric 
furnace for re-us(> as manganese steel, any varia- 
tion in the percentages of iron, carbon, and man- 
ganese from the reciuired fiercentages being cor- 
recttsl by suilahle additions to the steel of ineta! 
and or metallic o.xide. 4ho per<('ntage of carbon 
is adjusted by diluting the bath with iron or steel 
free from or low in carbon or by the addition of 
niangiuiese oxide as a reducing agent, Silieon- 
spiegcl, or silico-manganose, or ferro-manganese, 
each low in carbon, or a mixture of silico-inanganese 
alloy and fiTromanganeso low in carbon, iron or 
steel live 1 roin or low in carbon is, if necessary, 
added to the hath to restore the relative ])ercont- 
ages ol iron, carbon, and manganese, liime or 
otluT .slag-lonning agiuit may lx> added, the manga- 
nes.' oxi(l(' of the slag being reduced hv the silicon 
of til,' added fm-ro-silicon. J, W. D. ' 

Mi'nil: yfettiod of teedtiih/ — - | steel tnohintf]. 

(«. h. Fisk, Harrisburg, Pa. T.S. Pat. 1,312,471, 
Lx.llh Appl., 9.5.16. 

An air blast is delivered on to molten uiirefinoil 
metal Contained in u conveying vcs.scl during its 
passage from a melting to a finishing furnace. The 
iiu'lal is tlmrehv heated ami partially refiiUMl. 

V. A. K. 

Itiisl-iiroofinij oj iron and strej arfietes, J. A. 
Ihomsoii. and FerrotluMin, Ltd., Rirmingham. 
Kng. Pat. 129,831, 30.7.18. (Apj)!. 12,381/18.) 

The articles are lieated to produce on them a coat- 
ing of oxide, which is suhsc(]iu‘ntly reduced to black 
or grey oxide by converting the furnace almosjihere 
to a reducing atmosphere containing hydrogen, 
produced by the deconipo.sition of .steam passed 
over hot iron or other material, and carbon mon- 
oxide produced by the imperfect combustion of 
furnace gases. The hot articles are immersed in 
au oil batli. — J. \V. D. 

Iron ond steel; Proeess for rnst-proofuKj . 

R. D. Colquhoiin, Assignor to Parker Rust-Proof 
Co. of America, Detroit, Mich. U.S. Pat. 
1,311,319, 29.7.19. Appl., 31.3.19. 

Ikon and steel articles for rust-proofing are sub- 
merged in a solution of a “ compound of phos- 
phoru.s.” The solution is maintained in a state of 
maximum activity by the constant addition of a 
more coucentrate<l solution of the same reagent. 

— C. A. K. 


Ivon or steel; Elect red ijiic process for coating 

with lead or antimony, or an alloy of lead and 
antimony. Q. Marino, Hendon, and C. Bowen, 
London. Fng. Pat. 130,;K)2, 29.4.18. (Appl. 
10,31 t/lO.! 

Ikon or sLvl artich's may be electrolytically coated 
with lead by employing the cleaned article as 
cathode, with a lead anode. The electrolyte consists 
of a mixture ot solutions of ammonium tartrato and 
ot a soluble lead salt lead a(vtaU‘), to which i.s 
added suflieient sodium (m* jmta.ssium hydroxide to 
l(»rm a clear soliitiou. and salii vli(^ a(‘id to the 
extent «)1 about O/ of lh(‘ weight of lead salt. Lead 
salts may l>e partly nr entirely replaml by anti- 
mony salts, preterably the (hlorith*. and a carbon 
or pl.itinmn anode is tlun used.- C\ A. K. 

Fdeet ro-ptaf mg nufois; Peoeess for , jKirliai’ 

tarty for eoppering iron and steel. Q. Marino, 
Hendon. Kng. Pat. 130,116, 25.7.18. (Appl. 
12,125/18.1 ^ 

I HE ele( trolyU' ioiisisis ol a solution in ( aiistii 
alkali of the phosphate or pyrophospliate of the 
metal or metals to he ch'posited, with tlie addition 
to the solution of ammonium tartrate, salieylati', or 
eitnite, or a mixture of two or more of thes(' 
ammonium salts. While the process is particularly 
suited tor deposition of copper on iron or steei, 
zinc, tin, load, or brass may also ho deposited on 
various metals etuployial as the cathodi*. “ ,1. AV. 1). 

Zinc fdlity. Soe. .Anon. Stalnliinenti Biak, 
A.ssigiHM'H of P. Ih'vnelti, 3’iirin, Italy. Kng. 
Pat. 125,397, 9.LI!h (Appl. 9012/19.) Int. 
C’onv., 12.1.18, 

A ZINC alloy having a fine-grained stmeture and 
cajiable of being worke<l imdallurgically and 
meclinnieally, contains moH^ than 85% Zn, loss 
than 8 . Cu, 0 5- 1 9%, Ko, 03-09 ;, Mn, and a 
small proportion of at loast om* of the nu'tals, 
endminm, nickol, aluminium, or zirconium. 

-C. A. Iv. 

Zine-la’aring <nes; Treatment of - - /or the re~ 
eovery o/ zinr tty eleet ro-deposit ion. Khn'trolyt ic 
Zinc Co. of Australasia Proprietary, Jild., Mol- 
houriie. Kng. Pal. 126,296, 28.L19. (Appl. 
10,490/19.) Int. Conv., 27.4.18. 

ZiNC-HEAKiN(; solutions arc pniifi<Ml by ordinaiy 
moans, e.g., with limostone and zinc dust or hluo 
pow'dor, and thon oloctrolysi'd to deposit the zinc 
in presi'nco of such quantity of glue as is required 
to maintain efficimit working. AVhen the cohalt and 
other impuriti(*s havi; accumulated to siuth an extent 
as to interfere with tlui succossfiil defiositioii of zinc, 
these impurities an* removed by other methods, 
by moans of arsenic treatment, or by moans 
of load peroxide.* or (ahiiim plumbate tri'afment in 
Ibo presenc-e of a manga nose salt, aft(*r which the 
first-mcntionod processes are again applied. 

- J. AV. 1). , 

Zinc incfting ajgxiraf us. T. Aramaki, 1’okvo, 
Japan. Kng. Pat. J30,48;b 14.8.18. (Appl, 
13,ia3/18.) 

An iron tank, with rounded corners and open at' 
the bottom, is siifipurtod inside a larger tank 
liaving more acutely rounded corners, by means 
of flanges resting on the upper edge of the outer 
tank. The lower part of the tank is filled with 
molten lead so a.s to seal the free spat^ between the 
side walls of the two tank.s, and zinc to he melted 
is filled into the inner tank on to the molten lead. 
The heat required for melting the zinc is trans- 
mitted by the molten lead, and no mixing occurs 
owing to the difference in density between the two 
metals.—C. A. K. 



728 a Cl. X.— METAL 8 ; METALLURGY. INCLUDING ELECTRO-METALLURGY. [October 15, 1910 


Annealing procems and apparatus. A. F. Topley 
and G. Ractcliffc, Southampton, and H. E. 1*. 
(ioold-Adamfi, London. Kng. Pat. 129,720, 

7.12.17. (Apfd. IH, 178/17.) 

Mbtaf. strip is fed nKMhanically by means of rolls 
at a K'vmi rate thr()ii}.,di the interior of a heated 
vertiral retort the 1o\v(t otid of which is sealed 
with li(piid {e.ij., water) and the iipix*r end closed. 
The lower end of the heated strip dips into the 
sealing liquid and produces therefrom within the 
retort a gas to prevent oxidation of the surface of 
the metal striri which passes out of the apparatus. 

-J. W. D. 

fiiniiirrfi ; Opfii-hca rt Ii snifltinif . AV. Top- 

liain, Manchester. Eng. Pat. 129,816, 20.7.18. 
(Appl. 11,911/18.) 

A.v arrangiuiient of flues of oiKUi-hearth regoncra- 
tor-furnaccH is d<'scrihed having for its obj<'ct to 
provide more etficient mixing of the air and gas at 
tln^ point where they are burned, and to ensure 
that any burning down of the air and gas ports 
shall 1 k' uniform, and tlmt ports which are burne<l 
down call Ix' easily repaired. Means are provide<l 
for collecting slag and any light residues that arc 
carrieil along with tin? (ombustion producis 
through the flin's, .so that they cannot enter the 
rog<'nerator chambers or obstruct them. — J. W. 1). 

Cpt'it-hfdi I li J u nidcc.'i ; Fundin' nuls of — - — . 
\V. .1. Mellersh-.l acksoii, London. From Soc. 
.Anon. {’. .Af. St<‘in A (Vn. Pome. Eng. Pat. 
129,869, 19.9.18. (Appl. lo/J.AI /18.) 

Tut: air ])orts of a. r('gciH'ralive open-hearth fui nace 
of the Siemen.s or Martin Neinkolf tyjx* are dis- 
posed at each .sich* of the gas ports, and the air 
and the gas arc* prevented from mixing b<‘for<' they 
reach tin* furnace Inairtli from their r<‘sp<x'tive ports 
by iiuh'in'iident short separating and common ex- 
Pmsious or partitions In'twemi the la'spective ports. 
The roof of the funnu'c joins the roof of the gas flue 
Ix'hind the, mouth of the ports.- J. AV. 1). 

Vhnt funidce. \. Fraidvignoul, The Hague. Mol- 
land. Eng. l*at. 1.1(),198, 1().!1.18. (Appl. 

I 1,694/18.) 

\ MooiKK ATioN of Eng. Pat. 12.*), 19 I tthis J., 1919, 
972 a) is made in that the gas tuyiu'es and the elec- 
trodes are fitt('d at the same level in the blast 
fnrna<(‘. 'the eha trodes are in the form of noy//des 
arranged axially to the tuyeres ])roper and project 
into the furnace through the tuyine opcniings in 
the furnace nail.- A. K. 

FdS<’-hdr(h’U nni funmn'. Mi IJkhI of case Juirdni- 
id(f usiiKi suit, iiotdssunii cd 1 Jioitdt c , potassium 
iiifidtr, dini cd rhoiuucous mah’iidl. H. Nett- 
gens, Ba.sle. (h'v. Pals. (\1 912, LAI. 5.6.11, (a) 
912,510. 90.8.1 1. 

(a) Thk furnace consists of two ehambers s\ir- 
rounded by a coil of heating pipes. The lower 
chaniher is charged with lead, salt, potassium car- 
bonate, etc., and the upper <hamlx‘r contains tin; 
carburising jiiaU'iial and the articU's to be 
hardened. (») A ca.se of l — H mm. thickne.ss is ob- 
tained by maintaining the furnace for 9 hours at 
a temperature of 800^ — 900*^ C. — d. AAL D. 

Ahnniuium dlloifs. AV. A. Naish, Putney. Eng. 

Pat. 190,981, 6.8.18. (Appl. 2186/18.) 

A.\ aluminium alloy containing 0 75 — 15% Cu, 
6—12% Zn, 0 2.V 0 75% Mg, 05—2% Fe, and 
0 5 — 15% vSi, does not require heat treatment. 

Mftals; Process fur removing coatings from . 

A. J. Henderson, Surbiton. Eng. Pat. 130,494, 

27.8.18. (Appl. 13,992/18.) 

AIetal coatings or enamels are removed from a 


I metal of higher melting point by heating th^ 
, coated metal above the fusion temperature of the 
; coating and directing a blast of air, steam, or other 
gas at high velocity on to the metal so that it has 
'• a scouring action. The coating material is carried 
^ away by the blast and is deposited in a collecting 
chamber. —C. A. K. 

Concentrating ores and the lihe; Apparatus for 

nse in A. Ferguson, Scorrier, Cornwall. 

Eng. Pat. 130,898, 25.9.18. (Appl. 15,598/18.) 

Ix an ore-concentrating apparatus, annular scries 
of trays, disposed radially, are arranged one above 
the other to form one or more pairs, and in such 
relative po.sitions that, by the rotation of the 
apparatus, the material under treatment i.s caused 
to pass over each series in succession and ov<'r 
adjacent series in opposite directions. — AV. E. F. P. 

Ores; Sulphidation and flotation of , 11, F. 

Bacon, Pittsburgh, Pa., Assignor to Aletals 
Jlccovorv Co., New^ A*ork. E.S. Pat. 1,912.668, 

12.8.19. ‘ Appl., 6.9.17. 

O.vinisEi) metalliferous ore is subjected to flotation 
treatment in the prcsonco of a pnxluct obtained 
by lu‘ating sulphide minerals with alkaline 
material to form a water-soluble sulphide. 

AV. F. r. 

Alhid i-cai fit mrfdls [magnesiu iii] ; Process of pro- 
ducing . Apparatus for producing aJhaJi- 

earth metats. Alladi-ra rih-mctrd nialcrial. 
AV. F. Bleecker and AV. L. Morrison, Canous- 
hurg, Pa., Assignors to hiha-t ric; lledudiou Co. 
r.S. Pats, (a) 1.311.978, (n) 1.911,979. and (< ) 
1.911.980, 29.7.19. Appl., 19.10.15. 

(a) AfAGNKsu’M oxide is heated with a reducing 
agent to |)roduce niagnesiinii vajitour which is con- 
densed in an inert atmos])here. (ii) An “ I'leclrti- 
magnetie fui nace” for the production of magm'siinii 
has both electrodes in contact with a bath of the 
molten metal, and at h'ast one in the furmue 
chamber. The furnace comminiicatf's with a con- 
denser and is provided with means for introducing 
an inert (non-oxidising) gas. (c) Claim is made 
for a magnesium jiroduct. analogous to ‘‘zinc 
dust,” consisting t)f a fine powder composed 
larg<'ly of nu'tallic' magm'sinm in amorphous ami 
nodular form, wliieh, owing to superficial im- 
purities. is inca|)ahle of hi'ing liqiu'ticd hv fusion. 

- AV. E.’ E. P. 

Ot c-rcducing process. B. (). P. Foss, .Assignor to 
The Eo.ss rnteniatioiial Ore Beduction Co., 
Chicago, HI. E.S. Pat. 1.911.615, 29.7,19. 
Appl.. 25.6.11. 

JiAUOK lumps of ore aie naluced to small piices 
and (‘xposed to a flame of fuel gas which is gene- 
rated (lose to the burlier. Afoisturo and volaiih? 
matter are expelled without any fusion of the ori' 
taking place, and the material is rendered friable 
by sudden immersion in a continuously l!oi\ing 
cooling medium.— C. A. K. 

]Vctdinii; Method of electric ■ — — . Tl. Cravell, 

Brooklyn, N.Y., Assignor to Thomson Spot 
Welder Co., Boston, Mass. Pat. 1.912,844, 

12.8.19. Appl., 16.1.18. 

In a method of electric welding, the contacting 
surfaces to be joined are treated with an acid, the 
electric current subsequently employed causing tlie 
acid to remove the adhering oxide before produc- 
ing the weld. — AV. E. F. P. 

Soldering and welding with hydrogen. Dents. 
Oxvhvdric A.-G., Cologne. Ger. Pat. 905,101, 
2,9.1. i7. 

A VISIBLE area is produced in the inner zone of the 
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current, a circular coil of small gauge copper wire 
!>eing arranged co-axially with it, in such a manner 
us to form tne secondary of a transformer of which 
the steel forms the core, in series with which is a 
telephone rec^eiver wound uith high-resistance 
<oils. As the temperature of the steel rises a buzz 
is lieard in the telephone, which increases in 
intensity to a maximum just l>efore the point of 
ilecalescenco is reached. For visual indication an 
alternating current millivolt meter is placed in 
.vci ies or j)arallcl with the receiver.- .1. W. 1). 

M(inuf<ivt\ne of — Ifroiti steel furnimjs 
iiHii snap], Ci. J. Stock, Braiirord. Faig. Pat 
II.IO.IG. (Appl. 1 1,640/ IG.'I 

(•KEY or white iron siiitahle for casting purposes 
is made from steel turnings or scrap steel, by melt- 
ing the charge, iogetlier with powdered carbon, in 
an ele< trie liirnaeo. Silicon or ferro-silicon is 
added to the molten charge according to the 
amount of uiiconihined carbon desired in the 
finished nudal.-- (’. A. K. 

Mdiititi Hfsr steel sein]t: Ikemeltinij of . R. A. 

Hadfield. London. Kng. Pat. 100. IGG. G.G.IS. 

(Appl. 0.r>4/18.) 

.Mancjaxese steel scrap is reineltcd in an electric 
furnace for re-us(> as manganese steel, any varia- 
tion in the percentages of iron, carbon, and man- 
ganese from the reciuired fiercentages being cor- 
recttsl by suilahle additions to the steel of ineta! 
and or metallic o.xide. 4ho per<('ntage of carbon 
is adjusted by diluting the bath with iron or steel 
free from or low in carbon or by the addition of 
niangiuiese oxide as a reducing agent, Silieon- 
spiegcl, or silico-manganose, or ferro-manganese, 
each low in carbon, or a mixture of silico-inanganese 
alloy and fiTromanganeso low in carbon, iron or 
steel live 1 roin or low in carbon is, if necessary, 
added to the hath to restore the relative ])ercont- 
ages ol iron, carbon, and manganese, liime or 
otluT .slag-lonning agiuit may lx> added, the manga- 
nes.' oxi(l(' of the slag being reduced hv the silicon 
of til,' added fm-ro-silicon. J, W. D. ' 

Mi'nil: yfettiod of teedtiih/ — - | steel tnohintf]. 

(«. h. Fisk, Harrisburg, Pa. T.S. Pat. 1,312,471, 
Lx.llh Appl., 9.5.16. 

An air blast is delivered on to molten uiirefinoil 
metal Contained in u conveying vcs.scl during its 
passage from a melting to a finishing furnace. The 
iiu'lal is tlmrehv heated ami partially refiiUMl. 

V. A. K. 

Itiisl-iiroofinij oj iron and strej arfietes, J. A. 
Ihomsoii. and FerrotluMin, Ltd., Rirmingham. 
Kng. Pat. 129,831, 30.7.18. (Apj)!. 12,381/18.) 

The articles are lieated to produce on them a coat- 
ing of oxide, which is suhsc(]iu‘ntly reduced to black 
or grey oxide by converting the furnace almosjihere 
to a reducing atmosphere containing hydrogen, 
produced by the deconipo.sition of .steam passed 
over hot iron or other material, and carbon mon- 
oxide produced by the imperfect combustion of 
furnace gases. The hot articles are immersed in 
au oil batli. — J. \V. D. 

Iron ond steel; Proeess for rnst-proofuKj . 

R. D. Colquhoiin, Assignor to Parker Rust-Proof 
Co. of America, Detroit, Mich. U.S. Pat. 
1,311,319, 29.7.19. Appl., 31.3.19. 

Ikon and steel articles for rust-proofing are sub- 
merged in a solution of a “ compound of phos- 
phoru.s.” The solution is maintained in a state of 
maximum activity by the constant addition of a 
more coucentrate<l solution of the same reagent. 

— C. A. K. 


Ivon or steel; Elect red ijiic process for coating 

with lead or antimony, or an alloy of lead and 
antimony. Q. Marino, Hendon, and C. Bowen, 
London. Fng. Pat. 130,;K)2, 29.4.18. (Appl. 
10,31 t/lO.! 

Ikon or sLvl artich's may be electrolytically coated 
with lead by employing the cleaned article as 
cathode, with a lead anode. The electrolyte consists 
of a mixture ot solutions of ammonium tartrato and 
ot a soluble lead salt lead a(vtaU‘), to which i.s 
added suflieient sodium (m* jmta.ssium hydroxide to 
l(»rm a clear soliitiou. and salii vli(^ a(‘id to the 
extent «)1 about O/ of lh(‘ weight of lead salt. Lead 
salts may l>e partly nr entirely replaml by anti- 
mony salts, preterably the (hlorith*. and a carbon 
or pl.itinmn anode is tlun used.- C\ A. K. 

Fdeet ro-ptaf mg nufois; Peoeess for , jKirliai’ 

tarty for eoppering iron and steel. Q. Marino, 
Hendon. Kng. Pat. 130,116, 25.7.18. (Appl. 
12,125/18.1 ^ 

I HE ele( trolyU' ioiisisis ol a solution in ( aiistii 
alkali of the phosphate or pyrophospliate of the 
metal or metals to he ch'posited, with tlie addition 
to the solution of ammonium tartrate, salieylati', or 
eitnite, or a mixture of two or more of thes(' 
ammonium salts. While the process is particularly 
suited tor deposition of copper on iron or steei, 
zinc, tin, load, or brass may also ho deposited on 
various metals etuployial as the cathodi*. “ ,1. AV. 1). 

Zinc fdlity. Soe. .Anon. Stalnliinenti Biak, 
A.ssigiHM'H of P. Ih'vnelti, 3’iirin, Italy. Kng. 
Pat. 125,397, 9.LI!h (Appl. 9012/19.) Int. 
C’onv., 12.1.18, 

A ZINC alloy having a fine-grained stmeture and 
cajiable of being worke<l imdallurgically and 
meclinnieally, contains moH^ than 85% Zn, loss 
than 8 . Cu, 0 5- 1 9%, Ko, 03-09 ;, Mn, and a 
small proportion of at loast om* of the nu'tals, 
endminm, nickol, aluminium, or zirconium. 

-C. A. Iv. 

Zine-la’aring <nes; Treatment of - - /or the re~ 
eovery o/ zinr tty eleet ro-deposit ion. Khn'trolyt ic 
Zinc Co. of Australasia Proprietary, Jild., Mol- 
houriie. Kng. Pal. 126,296, 28.L19. (Appl. 
10,490/19.) Int. Conv., 27.4.18. 

ZiNC-HEAKiN(; solutions arc pniifi<Ml by ordinaiy 
moans, e.g., with limostone and zinc dust or hluo 
pow'dor, and thon oloctrolysi'd to deposit the zinc 
in presi'nco of such quantity of glue as is required 
to maintain efficimit working. AVhen the cohalt and 
other impuriti(*s havi; accumulated to siuth an extent 
as to interfere with tlui succossfiil defiositioii of zinc, 
these impurities an* removed by other methods, 
by moans of arsenic treatment, or by moans 
of load peroxide.* or (ahiiim plumbate tri'afment in 
Ibo presenc-e of a manga nose salt, aft(*r which the 
first-mcntionod processes are again applied. 

- J. AV. 1). , 

Zinc incfting ajgxiraf us. T. Aramaki, 1’okvo, 
Japan. Kng. Pat. J30,48;b 14.8.18. (Appl, 
13,ia3/18.) 

An iron tank, with rounded corners and open at' 
the bottom, is siifipurtod inside a larger tank 
liaving more acutely rounded corners, by means 
of flanges resting on the upper edge of the outer 
tank. The lower part of the tank is filled with 
molten lead so a.s to seal the free spat^ between the 
side walls of the two tank.s, and zinc to he melted 
is filled into the inner tank on to the molten lead. 
The heat required for melting the zinc is trans- 
mitted by the molten lead, and no mixing occurs 
owing to the difference in density between the two 
metals.—C. A. K. 
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{(uighcd from hydrogenated rape oil by the fact that 
they contain palmitic acid, which is not present in 
hydrogenated rape oil. About 100 grins, or the 
fat is heatexl with several times its weight of 
mftthyl alcohol and 1 to 2% of strong sulphuric 
acid/ The resulting methyl esters are waslicd, dried, 
and distilled under n'duced pressure (3 to 4 mm.). 
The first third of the distillate is redistilled and 
the first (jiiarter of the new distillate collected. The 
saponification value of this fraction is determined 
to obtain the molecular equivalent of the fatty 
acids piesent, or the neutralisation value of the 
liberated fatty acids may be determined. In the 
case of hydrogenated herring oil the molecular 
equivalent of the fatty acids was 2.37 1, correspond- 
ing to a mixture of palmitic and myristic acids, 
and similar results were obtained wdth hydrogen- 
ated seal and wlude oils. The corresponding frac- 
tion from hydrogenated rape oil contained fatty 
acids with a neutralisation value not exc<‘iMling 
201. In the prc'sence of coconut or palm-kernel oil 
the first fraction would consist essentially of tlie 
ester of laiiric acid instead of myristic and palmitic 
acids. — C. A. 

11 0.x; o/ (I South ItKi'tilidu irilil her. d. (iadainer. 

Arch. IMiarm., 1017. 'iS.i, 42d— 411. 

I'uis wax, probably of a bee of tlie Mdipotio or 
TritioUii s|K'cies, has the following cliaraeters : ni.pt. 
60'^ C’., sp. gr. acid value 20 . j, ester value 

o7 3 — o0'2, or, in fioiling xylol, 593—021, Buchner 
value oij c.c. Its lompositioii is: 2S/' of nielissyl 
alcohol, C',oll„;,0 or C*,,ll,<0; 13“' of a doubly iin- 
s.itiiratod alcohol of tho hiiinula, ('nHjn jOj. whore 
/( --26— .30; 10% of a glycol of the probable formula, 

7% of ccryl alcohol, Chol4.-,«0; 3% of a 
saturated hydrocarbon, CuH.^n l.^; an uiiHaturatod 
alcohol-acid of the probable formula, 

I a’ln - -375° ; higher fatty acids; a resin acid; 
various volatile acids of tlie series, among 

uliich are probably acetic and isobutyric or metliyl- 
('thylaeetic acids. -T, 11. P. 

Iticiiunr, Winterstxdii and oiliers. Sre XX. 

Patk.nts. 

T II ii(i‘oil ; Trcutinti ttml cotdiuu or imin'etj- 

notinij ohjrrfs ihemvith. L. H. Baekeland, 
Yonkers, N.V., Assignor to (iciieral Bakxdite Go., 
New York. I'.S. Pat. 1,312,093,5.8.19. Appl., 
16.1.17. 

'i'rN(;-()ii, is lieatisl to aliout 2(X)° wliile avoiding 
solidification, and is tluni relieated at a lower tem- 
perature in jire.senec* of an article to Ix' impreg- 
nated, which causes solidification of the oil. 3'ho 
article is afterwards coated externally with an 
infusible and in.soliible phenolic condensation pro- 
duct. A niodilii'd tiiiig oil is prepared wliieh is 
stabh- up to 10(V' C’.. ;»nd solidifies about KXG C. 

.1. II. ,1. 

Soitiismis; Process jin' i v-imiinf iti crioushi used . 

H. M. (irav, Los Angeles. Cal. ' C.S. Pat. 

I, 312,477, 5.8.19. Appl., 15.8.17. 

I sKD soapsud.s are treated witli an alkali and 
allowed to stratify. Tlie siids fit for re-use form an 
inter mediate stratum between the lighter and 
heavier impurities.— A. K. 

H ijd roue nut ion of oils, futs, ond like malerkds: 

Process of and apparatus fur the . E. B. 

Maxted, Wallsall. U.S. Pat. 1,313,407, 19.8.19. 
Appl., 22.6.18. 

Skk Eng. Pat. 109,993 of 1916; this J., 1917, 1185. j 

Solidifying substances. C.S. Put. 1,312,424. See I. > 
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Xm.-PAINTS; PIGMENTS; VABNISHES; 
BESINS. 

Iron etc. in resins. Gonnermann. See Xll. 
Patents. 

Paint; Manufacture of luminous . G. A. H. 

Muller and J. Macfarlane, Montreal, Canada 
Eng. Pat. 130,88.), 7.1.19. (Appl. 468/19.) 

A COMPOSITION for luminous paints is made by heat- 
ing together sublimed sulphur (about 26 parts) w itli 
strontium sulphate (preferably about 19 parts), cal- 
cium sulphate (6 parts), and magnesium carbonate 
(1 nart), and grinding the mass to a fine powder. 

C. A. M. 

Lacqucrinn sheet metal; Process of . T. L. 

'raliaferro, Assignor to Pheonix Hermetic Co., 
Chicago, III. C.S. Pat. 1,312,815, 12.8.19. 

Appl., 30.12.18. 

.Smkkt metal is coated with lacriiier and exposed to 
a drying atmosphere only for a sufficient time to 
cause a protecting film to form on the coating, 
after wliicli it is again Itic'XjUercd and then baked 
for a sullicient time to caii.se thorough iiision or 
coalescence of the [tarticles of lacquer. — C. A. M. 

Turpeufine-distitruin a pparatiis. J. A. Boyer and 

H. K. Brvant, Jacksonville, Fla. C.S. Pat. 

I. 312,H26, 12.8.19. Ap|)l., 9.2.18. 

Mixki) vaporous and liquid distillate from a turpen- 
tine-distilling api)aratus arc receivwl in a cliand)er, 
from which extends a ])assuge containing a ya)X>ui' 
trap, whilst means arc* jirovided for condensing tlie 
vapour. C. A. M . 

ttesins; Ifiircl scpuiotifin and purification of the 
S(did and oily jirudiicts contained in natural 

J. Merz, Briinn, Ger. Pat. .302,412, 31.8.16. 

I'liF. resin is depiived of oil by distillation in siipx'i- 
heatetl steam at 180'^ C., or in a vacamm, and the 
residue is subjeeted to extraition by the usual S()l- 
vents, whereby (olophony, free from turpentine oil, 
is <)btaiiH‘d, and no separation of turjx'ntine from 
the volatile solvent is necessary. -G. F. M. 

('(nifiioj sabstaiirc^ to protect fheni or render ihe.ni 
uon-{>itrous : Materiids or the jaoeess of producintj 
materials fur . C. A. ( leghorn, Newcasth*- 
on-'rvm*, ami The Gavner Pneumatic Co., Ltd., 
Lonilon. Kng. Pat.‘ 130,379, 5.2.18. (Appl. 
2105 / 18.) 

‘‘ TuHKisir l)ird-lime,” or a similar substance ])r<'- 
pared from fruits of trees of the (Umliaceu', is 
lieated to al>out 180° F. (alamt 80° C.) and 
gradually mixed with alcohol, witii or without ])re- 
vious addition of a solution of borax or of water. 
Suitable iiroportioiis claimeU are 2 parta of ‘‘ Turk- 
isli bird-linu',” 3 parts by measure of 2^% borax 
jstilutioii, and alnnit 3 parts of alcohol. Diatom- 
aceous earth, shellac, or botli, or dextrin, may be 
added to varv the consistiUi v of tlie ]>roduct. 

-C. A.M. 

]>opes, varnishes, etr. Eng. Pat. 123,712. See V. 
i'oatiioi irifh tiimi oil. C.S, Pat. 1,312,093. See 

Xll. 

XIV. INDIA-RUBBER; GUm-PERCHA. 

Ixuhher; Kujht years work on synthetic . 

(terman war-time uses described. K. Gottlob. 
Guinmi-Zeit. Indiarubber J., 1919, 58, 30-5 — 
308, 348-350, 391—395* 433-436. 

The synthetic rubber obtained from nietbylisoprene 
lias b^n of greater promise than that from ery- 
threne or isoprene, but whether polymerisation is 
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effected in the cold or with the aid of heat or of 
sodium the material ia undesirably j rone to oxidu> 
tion, and also refusers to combine ajipnxiably witl) 
viilpliur in the absence of a catalyst. Another 
aarktHi difference betwei'n syntlietic rubber and tlie 
natural product is the luck of tendency in the 
jormer to Uxomo plastic when wurk<*d bctwtH'ii 
rolis, the material obtained by the “liot” ami 
“ sodium proeesM's retaining tlieir elasticity and 
toughness, whilst the “cold'’ j)r(Khict is hard and 
white and of a pei'sistent granular strm ture. lly 
sliaking ksopreiie with an a<iiR'<ms emulsion of alhii- 
min or .similar substanc<*s, with siniultaiieoiis appli- 
cation of heat, it was leiiiul possihh' to ])roduie a 
rubber of decidedly more attractive |»iop<Mlies. It 
was ahso found that various organic l)a.ses have the 
power of retarding the oxidation of mctliyl-ruhher, 
and tliis led to tlu' further discovery that con tain 
bases, e.(j., piperidine, also greatly expedite the re- 
action with siilphnr. Sulistames sm li as ahUdivde- 
Minmonia, piperidine, ijiperidyldithiiM-arhonato, and 
dipi]K*ridyl, which ar<' marked acceleratois of vul- 
caiii.sation, are alio) very <'fFe(tive in preventing 
deterioration by oxidation. Hv the addition of cer- 
tain cellulose <lerivatives to inetliyl-rnhher at tlie 
stage of the |>olymerisation process it is posMble to 
render nudlivl-ruhher extremely resistant to oxida- 
tion. The tirst satisfactory vnlcaniioMl material 
from .synthelic rubber was obtaimul in ItMd, when, 
with the aid of an organic catalyst, methyl-nihlMT 
was vulcanised to ^uclx a degr<*<* that the unsatura- 
tion of the inohM-nie was almost eiitirely removed 
and the tendemy to oxidation tlierehy <heck<.sl. 
The viilcanit<‘ or liartl ruhln'r juodiKt contained 
— 26 ■ of combined sulphur contains 

2H r,' ), and in nu'clianical cliaract(Tis*ti( s, such as 
elec trical strength and rivsistance to beat, was only 
‘'lightly inferior to ‘fimilar jiroducis from the h<‘st 
Para ndiber. d'lie chief di^itinction was that in thin 
plates the syntludic product was transpareiil with 
a laxl colour. At toe end of IIM 1 lliert' liad been n.) 
commercial pnaludiou of syntlietic rubber in ()or- 
luany. In llH.*). by adding oil to the metliyl-ruhlHU', 
ii was femnd possible to extrude smooth cylindrical 
lod.s lor the procim tion of vulcanite' “ antc'iiiue," 
wlii('h satisfied all ilio sp(M ified re(|uircm<*nts, and 
marked tlie fir^t succ-cssful application of the 
material cm a coiisiderahle comuK'rcial scale. The 
next application was to accumulator cells, for 
which juirpose it was fonml necs'ssaiv to exclude 
mineral ingrc'du'nts troni the mixings. Another 
application was to rc'placc* some oi the natural 
rubber in mixings icu’ automobile' tyre covers and in 
certain reclaimed nihheis in which raw ruhhe'r had 
Ikm'ii use'd as a binding age-nt. Late in IPld some' 
liuiidreds of tons of “ eold ’’ iiietliyl-rnhher wc're 
ortlered lor use in submarines, the gre*ater part 
^ing into ac cninula tor boxes, but some into Bosch 
igniters. \\ itii iiu-rc’ase'd expei ie'nee it became 
pos.sihle to reduce the j)erceiitagc' of inc'tliyl-ruhlM'r 
to 40/,, and lor tliic ker shc'c'ts lor ac c nmnlateirs also 
to add some rec'Tainud rubber. .Meili yl-rnhber was 
also tonverU’d into soft rnhlx'r gennls suc h as high- 
pressure packing sheet, spre ad fabrics, w ire insula- 
lieni, and tyres, the liot jHilynierisutioii product 
Ix'ing list'd hecau.se' tliiu cuily is soluble, anel even 
tlien needs iliorough mastication. 'J’he einphn'inent 
of metliyl-ruhlx^r for gas-masks had to he ahandoneel 
on account of the shortage* of fabric, and leather 
impregnated with a synthetic oil was iiscel inslead. 
Balloon fabrics, liowevej-, were made sue eesisfully, 
a.s also w’as tlie covering material for field and sub- 
marine cables. For the manufacture of rublier : 

tyres the extraordinarily low elasticity of the vul- 
canised methyl-rubber proved a difficulty, and the 
addition of certain oily materials or “ elasticators ” 
was necessary. The action of the.se is purely 
physical, and oils generally, mineral and vegetable, ! 
can be u.sed, but dimethylaniline and toluidine, ! 
which ako possess preservative action, w’ere com- ’ 


monly applied. These clastioators also con.siderably 
decrease the tendency of the methyl-rubber to 
biAcome quite hard a few degrees below (F C. Fur 
solid tyres tho mixing containcil 00% of methyl- 
rubber (cold inix'ess), tho necessary sulphur, 
6 . of the elastieator, and mineral fillers such ns 
'/ine oxide or litliojK)iie. The viiIcnni}HHl tyrfAS W'ere 
im'laslii- and hard at the ordinary temjx'ratiire, hut 
hi'came ehustie when gently wanned. They wore 
away by disintegration rather Ilian by abrasion. 
Attempts to })n)dnc4* inner tula's for motor tyre 
(dVi'is were not it'iy sm <-cssfiiI, I). F. T. 

HuUk I : \ iiudluJtftf tn pfiiuidf tail . 0. do Vries 
and \V. Spoon, ('omin. ('<'ntral Buhher Stat., 
Bnileii/.org. .lava. l!>hk ,\o, lo, 62 pagc'.s. 

Tiik n'Milis of hniulrecls of tc'sts over the last few 
\c'ars indi(at«' tleaily tlu* a(l\antag<A to Ix' gained 
by tlie adoption of 'a si andarclised proce.ss in tin' 
proclm iicm of raw ruhh. i . During M)I8 tiu' normal 
value's lor llu- e>}uiinum teiisih' sirc-ngtli of ereja* 
rubber vulcauise'd under the usual conditions (rub- 
ber {12 0 Milphur To , temperature US'* (1.) 
ranged from 181 to MO (ave'iage 1872), ami of 
Kinokc'd sheet fn>m 1 81 to 1 tl (average 1 877). 'I'he 
ligure's tor “ slopt* ” or “ typo ” (seH^ Scliicliow it/, 
j'tel (oildshnmgh, this .1,, 1010, .817 t) wero 8r>5 ami 
86 0 ior erc'pe a>i'l smoked sliec't rc‘spc*etivoIy, whilst 
tin* normal time of vulcanisation rc'qnircd to liring 
the stress-strain curve' to an « longation of (at 

I 8(1 kilo.) for the* two grades jangc'd from 1 It) to 125 
minute's and Irom S.o to 1(1,*) minute'.s. Tho time of 
I'ulcanisation leir smoke cl slic't't the'H'fore* is approxi- 
m.ite'ly 20 mtiiiites sluirier (ban tor tirst (|ualily 
erf'pe' ruhlH'r, hut the latter shows h'ss variahilit V 
in tlii-e matter. I), l'\ T. 

nihhfrscf’ilinf. I'kiton. Scr \ll. 

V Cl i:\TM. 

f'duuh lufiir suhshinns; ManiifiK hii c o/ - ■ . 
Neirtli British |{uhl)er (o., Jdcl., Fdinhiirgh. 

I' roiu The' (»oocl\eai- Jii'e and UnhlieT (V>., Akieni, 
Olilo, r.S.A. Fug. Fat. 18(1. 8.', 7, 2.11.18. (Appl 
17,0()K;18.) 

liiK nitroge'imus siihstances usc'd as accs'lerator.s in 
viileanisation pi(»l)al>Iy tirst re’ael v\ ith the htilpluir, 
so that the* sulphur t e'ac t ion-produet forniN the 
actual catalyst. I'lu' production of vulcanisation 
catalysis by Iie-ating yeiiil rosodimcUiylanilino with 
sulphur has alic'ady hmui clc'serilw'd (IVachey, this 
.1., 1018, 216 a). Other nitrogenous accelerators 
may In* treated in the same way, so that vulcanisa- 
tion with the* aid ol such c'atalysts is resolved into 
two distine-t pioeesses, namely, the interaction of 
the nitrogenous snlietanc'e and' siilphvir and tliosnl)- 
se'epient vulcanisation proce'ss expc'clited by the jiro- 
duct of the first operation. AMliydroformalde'hyde- 
aniline, me*thyleiM'diphenyldiamiiie, tliiocarhanil- 
icle, and triplienylguanicline, use'd eitlicr alone or 
mixed, are* cpioled as typical instance's. I). F. 

Udhhrr mlnlv; IhnnKiffd - nml ini'fhinl nf 
inahiitff .snnir. A. A. Somerville, l*'lus|jing, N.Y., 
Assignor to Xe'w ^'ork Belting and Fac’king (’o. 
r.S. Pat. 1,. 808,7(1.8, 1.5.7.18. Appl., 7.2.18. ‘ 
l/x VTTLr.vNisM) nihhc'r is eom|K)und<‘cl with light- 
sensitive mat<*rial, formed inio the clc'sirecl article, 
Mihjectc'cl to the' action of light-rays eonforniing 
witi) the de'siie’d ch^sigu, ami then vulcaiiisi'd hv 
heat. K. W. L. 

Ruhht'r; for rr(loiniin*f — . H. R. 

Hacrtel, Franklin, Mass. F.S, Pat. 1,310 018 
1.5.7.18. Appl., 28.12.18. ’ ' 

Tub process conskts in eauslng vulcanised rubber 
to swell while under pressure and then suddenly 
releasing the pressure. 
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XVi-LEATHER; BONE; HORN; GLUE. 

Chrome [/f/n/t?rt(/] liquor; Effert of the covcentra- 

Hon of (I vpon <nlsorption hy hide xuh- 

atonre. M. K. Biildwin. J. Am<T. Iii*athor Clu'in. 
Ass(h li, m - m. 

A HKUiKH of solutions (ontaiiiinj/ varying amounts 
ot a stock chroino liquor wore each shaken with a 
tleftnite amount of hide substance. Analyses were 
made of tin* chromed hide substance and of tlie 
li<|iior before and after adsorption. The per- 
(cntage of chromium remove<l from the solution 
uas found to de(*rcas<> very rapi<Uy as the con- 
(ontration of the chromium increased, being only 
M ; with T) grms. Cr^O, per U)0 c.c. At the point 
of maximum adsorption 207, of the chromium was 
removed from the li(iuor. The percentage of sul- 
phate removed was less than that of the chromiinu, 
but in (>very ease the dilfi'rence was small, (’urves 
representing the change in ( hromium content of 
tlu' li(iuors and the amount of ( hromium remaining 
in the thoroughly washed hide powd(‘r revealed a 
maximum at the same concentration of 15 — 2 gnus. 
(IrjO, p('r 100 c.c. ; further increase in the (on- 
(•(‘iitration caused a slight d(‘cr(‘as(‘ in the chromium 
adsorlK'd. 'Die analysis of the licpiors iK'fore and 
a(t<‘r adsorf)tion was not found to give a mea.snre 
of the chromiuiti adsorbed by th(‘ hide powch'r. 
Th(' results art' (‘X|)licable by the assumption of a 
thre(‘-i)hase .sysf(‘m consisting of an outer solution, 
the chroiiX'd hide substance, which is a .solid net- 
work structure (mclosing tin* third |)hase, the inner 
solution. 1’he concentration of Cr.O, in the initial 
solutioj) is lou(‘red by tlu' formation of chromium 
collagemr.e and by the launoval of a litjuid of h‘ss<‘r 
cfMicentration to form the liquid in the interstices 
of tin* collagen network. This latt('r factor has 
greater influems* tin* more concentrated the chronn? 
li(|Uors and accounts for the differi'nce in tin* 
curves. The maxinnim of Cr^O,, adsorbed was 
l;il mgrms, p(*r grm. of hide sui)stanoe. From 
il.son's calculation ol ddS grins, as the proportion 
of Fr..(), (*(|uivah'nt to 100 grms. of collagen (J. 
Amer. Leatln'r (’hem. Assoc.*, 1017, 12, 108) it 
lollows that lour ('((uivah'nts of chromium combine 
with one of collagen at this maximum.- D. W. 


Tuaauf/r of shins irifh sails of iron. Vorl II. 

\ . Casaburi. ,1. Soc. Leather Trades ('hem., lOlO, 

3, 71. (See this ,)., 1010, 517 a.) 

L Atioit yroHY tanning trials w(*re carried out with 
four dilleiamt iron tanning li(|uors, the best results 
being ohtain(*d with a basic f(*rric .stdphate liquor 
prejiared by acidifying a solution of ferrous sul- 
phate, KiS-S grms., in water, .">00 c.c., with sul- 
phuric acid {00^^ 11.; sj). gr. V'J]), :i7-7 grms., and 
then oxidising with nitric acid (42'^ 11. ; sp. gr. I 11), 
185 grms., the solution being boih'd until it gave 
no coloration with forricyaniih*. Sodium carbonate 
was add('d to the cooled .solution in (piantity sutli- 
cient to form the basic salt, Fe 3 (S()^).(()H)^, and 
the whole wa,s then diluted to l()(X) c.e. Tannage I 
was complete in U) days, the concentration of the 
liquors being progressively increased from 02d to i 
O-Ol grm. Fed), per 100 c.c. The amount of Fed)., 
jibsorbed by the pelt was J18l% on the pelt weignt, 
the dry leather containing 788%. The final 
basicity of the liquor wa.s the same a.s the initial 
basicity. Skins tanned in a basic ferric sulphate ; 
liquor, and afterwards treated with a solution of , 
.sodium sulphate, at 40*^ C., washed, and oiled on i 
the grain, gave a leather which with 23-34% of i 
moisture contained 68 37j of hide .substance, anil i 
had a permeability at 23° C. (French military | 
method) of 4-18, 17-9, and 63-31% respectively after 1 
15 mins., 30 mins., and 24 hours. — E. W. L, I 


BONE; HORN; GLUE. 


I Leather; Determination of the total, soluble ond 

insoluble ash in . J. M. Seltzer. Addition 

i to the report of a Committee of the American 
I L(‘ather Chemists' Association. J. Amer. 
i lH*ather Chem. As.soc.. 1919, 14 , 443 — 450. 

, Ax account of a discussion and replies received 
: to inquiries re the report (sec this J., 1919, 472 a). 

I Six meml)ers of the committee carried out the 
, direct incineration of leather samples in platinum 
dishes and over Bunsen or Mi'ker burners. Only 
tuie used a muffle furnace. It was suggested in 
; discussion that the same methorl of burning should 
i be rccominendcd and that the insoluble ash should 
be determined on the extracted leather only. The 
difference in the results reported for the in.solublc 
ash from the water-soluble solution are attribute<l 
' to the variation in the reduction of the magnesium 
sulphiite. — D. W. 

; (Hues; Wofrr-rrsisfant — . F. 1^, Browne. 
Chem. and 3let. Kng., 1919, 21, 13() 138. 

(jKLATin glues can only be made resistant to humid 
conditions by using waterproof coatings, and in 
certain ca.ses (e.y., the plywood parts of aero- 
jilanes) where sudi a (oating is not practicable a 
water-resistant glue becomes a nece.ssity. Blood- 
albumin and casein glues are more resistant in tin* 
.sense that the amount of water absorbed is limited 
and the saturated glue still has sufficient strength 
to hold the joined surfaics together. In the former 
cla.s.s the material used is the black .albumin 
remaining after the removal of the fibrin and part 
ol tbe Inemoglobin Irom Idood, and a satisfactory 
blood glue is made by soaking 6 parts of black 
blood albumin in 11 parts of water, and straining 
out any undissolved particles; a little ammonia 
solution ami hydrated lime are then added to the 
mixture. The hardening of blood glues is depen- 
dent on heating to a temperature at which albumin 
coagulates (above 74° C.). ('as(*in glues do not 
r(M|uire the application ol lu'at, but the shortnes'^ 
of the ‘‘ life ” of wet mixed glu(*s is a disadvantage. 
Dry mixtures of tin* constituents are sometinu'^ 
u.sed to obviate this difficulty, and a thorough 
mixing after soaking is nec(*ssary. A suitable mix- 
ture lor a “ W(*t ” gliu* is made by soaking 100 
imrts of cas('in in 1.30 -280 of water for 15 mins., 
adding a mixture of 15 22 of hydrated lime and 
90 of water, and finally mixing with 70 parts of 
sodium silit-ate ( water-gla.ss).- A. K. 

(irhilin and oi/or-r/go/ ; Liquefoef ion of — — foi 
ndriidn s<dls. H. K. Lie.segang. Farben-Zeit., 
1919, 24, 971 — 972. Chem, Zentr.. 1919, 90 , 
150—151. 

Tiik addition to 150 ginN. of gelatin and 115 grms. 
of water of 245 grms. of hydrated calcium chloride, 
or a lesser quantity of the nitrate, caused liquefat - 
tion. The solution again gelatini.sed on pouring 
water over tin* surface, on account of the outward 
diffusion of the calcium salt, and on the other hand 
a gi'latin jelly containing calcium nitrate is lique- 
fi(xl by com-entratioii. 20 grms. of agar-agar i.s 
liquefied in the cold by 150 grms. of hydrated cal- 
cium nitrate in 130 grms. of water, the solution in 
contrast to the gelatin solution not being ropv 

- (L F. M. 

Patk.xts. 

J m iireq}i(d ion or rhorqinq of porou.s or permeable 
suh.danve.s or materials [e.g., leather] icith liquid 
or plastic materials. J. E. (barter, S. A. Wright, 
and AV. Batcliffe, Halifax. Eng. Pat. 130,731, 
31,7.18. (Appl. 12,457/18.) 

Leather, cloth, or like material to be impregnated 
i.s placed in an upright position in a vessel provided 
with an air-tight lid, which is then closed. A pipe 
from the vessel is connected to a pump, whereoy 
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most of the air is withdraun. The pump is stop|>ed, 
heated oil, fat, tanning material, waterproofing or 
otlier composition in a liquid or plastic condition 
is admitted through an inlet i)ipe, and air is re- 
admitted under several atmospheres pressure to 
forte the oil, fat, etc., into the material being 
i;ii{o’egnatod. — D. W. 

7(1 mum} . S. Saxe, New ^ork. lli'i^sue 

14.719. 2t).H.l‘i, of r.S. Pat. l.*29:.‘J.V). li.M.19. 
Appl., 19.6.19. 

Skf. this J., 1919, i:il A. 

Sulphitv litfuor iuuihicis. l .S. Pat''. l.’Jli/ilo - 


XVI. SOILS; FERTILISERS. 

( ifiiiuD iho.rt<h‘, tUiiin'imn, und hifmft’ Hi : 
Pnitfllcf fonmifioh oi • , P. L. (JaiiU'V. Soil 

Sei.. I91i). 7, L>9;i-:lll. 

Piuuii'.o air was drawn in a downward direriion 
tlirougli a eolumn of loam soil in a r>lmder, and 
tlnui tlirough gla.s.s l)eads moistened with eanstir 
soda and afterwards through glass heads moistened 
w ith dilute aeid. 'Mie absorption vessels < aught the 
earboii dioxide iiiid ammonia given off, and snfli- 
t ieiit of file top laycM* of soil was removed to det<*r' 
miii(‘ ammonia and nitrates. The (arh<}n dioxide 
in tile soil w as not taken into < onsiii<'ra( ion. As a 
Mil)st;in( e readily deromposjMl by bat trn ia, eottoii- 
st'ed meal was add(‘d to the sod to llii' extent of 
1',. I'lacb experiment extemled over some w<‘eks 
and obtnerv ;i tioii'^ wto'e made at intervals. A’arying 
tin* aiMonnt of moisture in the soil bad little (‘ffet t 
on tile evolution of ( iirbon dioxide providi d the 
moi^lurt'. was above ;i minimum of 12 e.e. prr 
1(1(1 gnus, of soil. 'I’be pruduetion of ammorii.' 
ran parallel witli lli.i! of carbon dioxidt', except 
that tile o[)limum uMiiimum of nndstun* was 
bigb r. Nitrates wen* not found till the fifth 
d:iy ;tu:l iin li'ased n*gulai ly. accompaniisl by 
a coi'iesjxuiding diminution of ammonia. N'aria- 
tioiis in air sup])l> bad a marlo'd <*lfe(t (Ui 
tin l)a( terial jn tx esv. TnU j'S the i iu rent 
of air was continuous, tln*re was a markcii delay 
and diiiiinufion in tin* changes pr<)dii<<*d. In the 
case of ammonia there was a |)ermanent diminution 
in amount, but the carbon dj(»xi<le finally i-eailied 
the amount produced with conlmuous aeration. 
Ni(rat(' nitrogen anumulated v<Ty slowly in ail 
t asi'^. ami near the end (jf tin* 4*xperiim'nt nitrifica- 
tion a])peare<l to be invi'rsely projiort ional to the 
aeration. Increasing the volume of air abovt* that 
ne(<‘ss:uy for a continuous ( urrent had no effect. 
Px[)eriments W(>r(* made also with 1 of dried lilood 
added to tin; soil. A\’ith this sulistariee the prodne- 
tion of carbon dioxirie was much diminished and 
that of ammonia relatively im reased, probably due 
to the higher nitrogen content of the blood over the 
cottonseed meal and to the content of readily oxidis- 
ahlo carbon being insufficient to supply energy for 
(omplefe dei omposition,— J. H. 

*Vo/7,s' //r ficld-itJaccil culijidcr expeiiinmL'i; Alnior- 
iUdlifif o/ . C. A. Mooi'is. Soil Sei., 1919, 7. 
247- 2d 1 . 

Jn raising crops in soils contained in cylinders sunk 
in the ground, it was observed that the .soils be- 
came quite unproductive after 3 — H years unless 
limed, although the same soil in its normal state 
continued pr^uctive. The cylinders projected a 
few inches above the general ground surface, and 
it is concluded that the prevention of ail run-ofF 
ill times of heavy rainfall led to an increased supply 
of water and cxce.ssive leaching of calcium car- 
bonate, so that this constituent became the limit- 


; FERTILISERS. 

ing factor in fertility, It was observed that the 
soil nitrogen apwared to bo rendered more avail- 
able under tlie above conditions. — d. J. 

Soils: ('oni)Ki}'<itive nitr of fotDMiHon of soluhlr 

nnitrriol in cropped tt}id virifin (is nieusvieii 

h\i ihe Uee-im)-p<tinl mcUiod . K.. Millar. Soil 

Sei., 1919, 7. ‘idd 27)7. 

Samci.ks of six loam and sand soils, both in a virgin 
and cultivated condition, were washed till soluble 
matter was removed as testcal by depression of 
freezing -point. lh)r lions wc're then plac'ed in 
freeziiig-imiiif fiiiies, iiu uhated at 2d''' C\, and the 
freezing-point determined at intervals during 4(1 
days. In three east's (ln*re was a greater prodne- 
tion of .soluble mallt r by the virgin tlian hy the 
eultivattsi samples, tlie total com t*ntration of the 
solution alst) being higher in the virgin samples. 
Jii the remaining easts tliert* was little dill’t*roiue 
in tin* rates of formation of soluble matter in the 
virgin and eullivatetl samples. It is snggestt‘d that 
a marktul decrease in the late of formation of 
soluhh* matter is one of the changes a soil laay 
nndergt) as tiu* ri'sull of (ultivation with little 
return of fertilising malli'i. .1. H. .1. 

Sod: ( Immjr'i in t oin ion of the - oml of the 

irtifer e.tiidrl of f/i»‘ soil, f<dl’nrinif oddifion of 
Is/ol.'le] inoinne. T. li. Ilibbaid. Soil Hei,, 11119, 
7, 27»9 27*2. 

Staiu.i: manure was mi\('il with soil in the pro- 
poi lions of 1,2, and o ami t lu' mixtures w ('l e ki'pt 
.it tin* optimum nioislurc (ontcni. Analyses w<*rt* 
made from time to film' for a year. It was found 
that tlm tarbon dioxiib* in ila* st)il air incroas(*d in 
proportion to tin* maniiK* ailded. Tin* total caibon 
in tin* mixtures de( roasod wliib* tin* total nitrog(*n 
was constant dm ing the period. Tin* solubb* matti'i* 
dm leased at tirsi to lielou tin* amount in the soil 
alone, but imreased laler aliovi* that in the soil; 
it ne^«*r In'i-ame <*<pial to that in tin* .soil and tin* 
add<‘d manure*. Nitrate's disappe'are'd at once*, but 
aft(‘rwards re'appeaie‘<i. ami im |•(‘as(‘<l in proportion 
to tin* ameeiint of manure pri'se'nt.. It is eoiielmled 
that tin* aelelition of tre*sb imimire* to soil should not 
l)e made* just pn'vious jo m»r during the time a crop 
is grow ing, J. 11. .1. 

Jjiine reiiiiiivinenl s \ of ns deferinined hi/ the 

/iliinf oml Ini the riimnisl. 11. b. Hartwell, F. 11. 
IN’inber. ami L. P. Ilowarel. Soil Si i., 1919, 7, 
279 - 2S2. 

ib)T e*xpe‘rime‘uts ue*re eomlmfed with plants whose 
gre»wlli is favenire'e! by liming, namely, bc'ct and 
le*ttuee*. V'aiying epiantities of slaked lime, 
l<)ge*tlu*r with otbe*r f(*rti!is<*rs, we*re added l)(*fore 
sowing. Increasf'd crops wi'ie* obtaine*d in Die Iinn‘d 
pots. When as large; crops as possible; bad been 
obtaiiual so tliat the addition of more; lime gave 
no further growth, the lime re*epiirement,s of the* 
I)ots, as te*sted by eliemical nietbods, were found 
still to be very large. 'Die* addition of aeid phos- 
phate* (.supe*rpbosj>liate*) to unlime'd i)otH also Je*d to 
an i IK roused grow th of lettuce;, altlioiigb the super- 
phosphate very largely im re*ase'd tin* linn* reepiiro- 
me*nts <)f the soil as te'sted bv ehe'iiiieal methods. 

.I.H.J. 

Limestone: ('ompnroHee loijiienUurol^ value of 
various forms of II. Stewart and F. A, 

Wyatt. Se)il Sei.. 1919. 7, 27:i— 27H. 

Fkom field experiments em ae id soils in Illinois it 
was found that, after the initial acidity had been 
neutralised, an application of I ton of limoatone 
i per acre was sufficient to keep the> aoil alkaline for 
j four years, and that dolomite was a» effective for 
I this purpose as a limestone rich in calcium. A 
j coarsely ground limestone was as efficient as a finely 
ground one and also was retained better by the 
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Boil. Liniefttone applied to tlie surface slowly pene- 
trates for 6—20 ins., but the process takes many 
.years; none was found in the siib.soil. The annual 
ios.s of limestone from the top 20 ins. varied from 
r>(K) to 700 II). per at re. — J. H. J. 

.1 nnnouid-flriiui rajjaritfi of ralcium sufijhnte. F. F. 

Rear and A. (^ Workman. Soil Sci., 1919, 7, 

im-m. 

OiiSKitVATiosH have been made in practice that the 
addition of cahium sulpliate to manure prevents 
\olatilisatio»i of ammonia. To test the nature of 
fliis rca( tion u?ider simple conditions, laboratory 
( \perimenta were carried out in which the manure 
w as replac(Hl by paper pulp wliich wa.s Tnixed w'ith 
talcium sulphate and placed in a bottle. A solu- 
tion of ammonium carbonate was i)oured over the 
I)ulp, givinpr a water content of 75' ’. Thojimounts 
of the substances pre.sent were efpiivalent to 300 lb. 
of calcium sulphate and 19 29 lb. of nitrojicn to 
the ton of soil. Tlie bottle was kept at diflerent 
temperatures betw<‘en 20'^ and H()o (k A current of 
moist air free from carbon dioxide and ammonia 
was drawn through the mixture and then through 
absorption vessids containing standard acid. 
()l)servations were (()ntinue<l over 95 days, air 
boin^ drawn tbroU)j;li daily for about ten minutes 
at a tinu'. I'lu' amount of nilro)j:<‘t» carried over 
from the l)ul|) at the end of the experiment was 
11419 ur 11%, and in a control experiment 

without calcium sulphate 5 6225 ^rms., or about 
58%. Much more nitrogen was carried over at the 
higher Uunperatures (above 30^’ and at those 
(emperatures the proportion held back by the cal- 
cium sulphate was considerably less. It would thus 
appear that the addition of 3()() lb. of calcium sid- 
])bate to a ton ol manure w(ndd effect a pronounce<l 
fixation of ammonia, provided there was sufficient 
moisture present to dissolve the calcium sulphate. 
Jt is concluded that under the condition.s of the 
experiment the react io?i is a simple double dcdun- 
jmsition. .1 . H. J. 

Patknts. 

FnfiH.srr. R. C5. Rriudle and A. II. Flint, 
(!hica)j;o, Assij^nors to Corn Products Refining 
Co. IT.H. Pat. 1,313,162, 12.8.19. Appl., 3.7.1H. 

Thk fertiliser contains the soluble matter extracted 
from Indian corn.- A. F. 1). 

FoVifidal coj)i}fr com ootaid . Fni: Pat 1.30 7 P^ 
NnVn. ' 


XVII. SUGARS; STARCHES; GUMS. 

Jirtf jtiii v; Drj f ro-i fdol onj nno-sii on r siihslnncrs 

in . \'. Sl:mel\. Z. ZmUcrind. Rohm., 1917. 

42, 218 228. 

Thk «\\periments were under lalv<‘n with the hoi)e 
of finding an explanation of the discrepancies ob- 
.served between the amounts of sugar found in 
iH'et juieo by polarimelric anal.vsis and the (pian- 
titios i.solated on the manufacturing siale. Tin* 
results, however, aro not entirely satisfactory. Tlie 
quantity ot ojitii ally a( tive, so-called “ non-sugar ’ 
as determined by Clerget’s method in digestion, 
iliffusion, and expressed juice, and the decrease in 
activity caused by treating the juice with alkali 
are not sufficient to account for the losse.s in sugar 
factories. The “ non-sugar ” whieh its assumed to U* 
present is soluble in alcohol; sucrose can be precipi- 
tated in a nearly pure condition by tbo addition 
of alcohol to the sufficiently concentrated juice, 
whilst the non-sugar remains dissolved. This 
observation and tlie fact that the “ non-sugar sub- i 
stance loses its activity when treated with warm ! 
alkali leads the author to the conclusion that it I 
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is probably a mono.saccharide (possibly dextro.se 01 
a pentose) rather than a polysaccharide or pectin 
substance, since the latter are for the most part 
precipitable with alcohol and neither so rapidly nm 
radically altered by alkali. In a diffusion juice, ii. 
which unusual quantities of invert sugar were pre- 
sent, a larger amount of optically active non- 
Migar ” was found than in juices prepared by diges- 
tion or expression of thcisamo material. H. W. 

Kidfuvnsp. K, A'otocek and J. CVrveny. Z. 
Zuekeriiid. Rdbm,, 1917, 12, 215 217. 

Frcoxic acid is converted into epifuconic acid hy 
treatment w itli pyiidine and water and the lactoim 
of the latter acid is reduced hy sodium amalgam to 
epifueose, wliieli was isolated as a swen't, viseous, 
pale-yellow syrup which did not crystallise after 
pre.servalion during six months; it has [ 0 ]^,- 
about -9'^, The phenylosa/ame and the p-hromo- 
phenylosazono arc identical with the prodiictK 
ohLaiiU'd from fucose. H. W. 

lion, eh'., in f/nnis, (ionimnna on . Sre XII, 

Hicnhimi duini of sihinrs hij FaiUn* inul 

Svaiiherg. Si'p Will. 

I‘lii,liisiiiiflipsis of siKotr. K<)g»‘l. ,sVr XX. 


XVIH.-FERMENTATION INDUSTRIES. 

Suiiors; hrpohintj doini of hij piiziiine^^. il: 

Filler and (). Svanbeog. Z. }divsiol. (')iem., 

1919, ICo, 1S7 239. 

Thk fermentation of sugars in an alkaline medium 
f/m-8) bas been studied. Dextrose, heviilose, 

sucrose, and invert sugar aro rapidly fermented 
under these (ondition.s, lint mannose and galactose 
are less readily attacked. Maltose i.s unattacked, so 
lliat the enzyme maltase appeam to Ih> inactive at 
/HI 8. 'J'he influeiiee of a number of cell jioisous 
on the fermentation of sugar in an alkaline 
medium lias been examined; ehloroform, toluene, 
aeet.aldcliyde, aniline, pyridine, n'sorcinol, sodium 
picrato, and phenol inliihited fermentation, whilst 
Midiiim salicylate caused a slight increase in the 
rate of fermentation, and sodium lactate, < liloro- 
acetic acid, adrenaline, thyroid extract, and j^odiuni 
tliiosulpliate had no appreciable effect. The 
grow th of the yeasts tlicniisolves under tliesc* ( 011 - 
dilions lias bec'U inv«‘st igated. (See further d 
(diem. Soc 1!)19. i., 171.) .1. C. I). 

Acpfnnp; i’l/rinofoni of Inj jfoedhis lurfo- 

etliidinun. ,). H. Norihriip, L. H. Ashe, and 
d. K. Senior, d. Riol. Chem., 1919, 39, 1-21. 

As organism which produces acetone and etliyl 
alcohol from starc-Ii or sugar was isolated from old 
polatc^s. 3'he characteristic properties of this 
organism are not entirely identical with those 
(loscrihed for Bnnlhts rnacfrons bv Schardinger 
(Ceiitr. . Raktoriol., 2te. Abt., 1{‘H)5, 14, 772). 

Accordingly the muv organism is regarded as 
distinct, and is termed Bncillus (nctoefhyJiciun , 
The cliief non-gaseous products of fermoiitation 
.are acetone, ethyl aleoliol, and formic acid. 

I he optimum teniiHM’ature for acetone forma- 
tion is 43° wliilst most vigorous fermenta- 
tion takes place when tlio reac’ticjn of the media is 
first adjusted to />ir-8 or 9. The yield of acetone 
is lower in each succeeding generation, showing 
that the fermentative power of the organism is 
injured, by siih-cultiire. Under the conditions ern- 
ploved hy the authors the maximum yield of alcoliol 
and acetone is reached in from seven to nine 
days. This time ♦ appears to bo little influenced 
by the quantity of fernteiit added. The organism 
ferments pentoses as well as hexoses; from ^ycerol 
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no acetone, but only alcohol is formed. The i 
commercial aapect of the process was considered, ■ 
and it was ascertained that maize meal was 
die most favourable raw material. Tho influence i 
tho addition of nitrogenous matc'rial, varia- 
tions in the air supply, and concentration were 
studied. The addition of nitrogenous material, 
such as peptone or yeast, increased the nte- 
tone yield when little air was admitted to 
the culture. Aerobic conditions caused a .similar 
increase in the yield of acetone, with, however, a 
decrease in the yield of alcohol. Addition of nitro- 
genous substance.s under these conditions caused no 
further increase in tho amount of acetone prmluced. 
The maximum concentration nliich fennonted com- 
nletely was 8 parts of inai/.c to UK) parts of water. 
The f(*rmoniation of cane molasses was also investi- 
gated. A somi-continuoiiH method for <-arrying on 
the fermentation is described. — J. C. 1). 

Efh\jl alcohol, aldehj/ile, aud acetone; Velcnnitui- 

fion of in mi.i fares c/ the same. K. lIo<>j>ner. 

Z. linters. Nalir. Genussm., UJ17, 34, 4rKl -IGG. 

To determine alcohol, aldeliyde, and acetone in an 
aqueous solution of tho same (c.(/., a distillate), a 
portion of tlu' solution, c*ontaining not more than 
OS grin, of alcolu)], is oxidis^Ml in the cold with 
<‘hroini(; acid tnixtnrc. The o.xcoss of chromic a<‘id 
is then rcdiucd by the addition of ferroiiH sulphaU^ 
solution, the mixtnr<^ distilled into dilute 8(Klium | 
hydroxide solution, and tliis distillnte .again dis- I 
tillcM.1 into hydroxylaniine Jiydrofliloride solution. I 
The acetone, which is not oxidised by the ehromic 
acid, forms a ketoxinic with the liydroxylamine, ; 
and an <'qnivalcnt quantity of hydrochloric acid is 
lilxTatcd. Titration of tliis a< id giva's the (jiiantity 
of acidonc prt'sent. ((df,);C'();NITj()H,H(.-l- 
((Tf,)j,C : N.Oll { f l.,0 i IK'l. Another jiortion of : 
the original solution is then trcatixl with hydroxyl- 
amine hydrochloride solution ; the aldehyde and ace- 
tone yield the aldoxinu' and ketoximo rcspiKdively, . 
with libera linn of hy<!r()(hloric acid, and the differ- 
ence hetwiM'u this (luaiitily of }iy<lrochlorie a< id and 
that found jircvionsly is a nu'asnix' of the amount i 
of aldeliyde. Alcohol and aldehyde are determiiu'd 
together by oxidising aiiotlnn* portion of the solu- : 
lion in the cold wu’th chromic acid mixture. After j 
deducting tho amount of cliromic acid rc<|uir(‘d by 
the aldehyde, tlie remainder of th<^ (juantity : 
•dneed is a measure of the alcohol ])rcs<‘nt. — W. P, 8. I 


XIXA.-F00DS. 

illaten; Determination of . Marchadier and ! 

Goujon. Ann. Chiin. Analyl., 1019, 1 , 213 246. 

Onk gnu. of the flour is mixcnl with 10 e.c. of ; 
glacial acetic acid and centrifuged for 5 mins, at | 
1;>(K) revs, jier min. ; the clear liipiid is decanUHl and ■ 
the sediment is again treaUxl with acetic, acid and i 
eontrifugc'd. The united acid liquids are j 
evaporated, tho residu<' dried at KK)'^ C, for 1 hr., j 
and then weiglied. The quantity of glutcm found ! 
in this way agrees with that obtained by the usual ! 
washing process and is about 1% lower than the i 
figure obtained by multiplying the total nitrogen ! 
by 6*26, as is to be expected, sin(!c flour contains | 
nitrogenous oorniwunds other than gluten. 

--W. P. S. ! 

I 

Milk; y on-protein nitrogenous constituents of 

human . W. T)eni.s, F. B. Talbot, and A. S. j 

Minot. J. Biol. Chem., 1919, 39, 47—51. | 

Thb results of determinations of total non-protein ; 
nitrogen, urea, uric acid, creatine, and creatinine | 
in the milk of normal women are recorded. The , 
values for non-protein nitrogen, urea,* preformed ; 


creatinine, and uric acid are of the same order aa 
those found for normal blood. — J. C. D. 

Protein free from the initer-sofuhle vitamine; Pre- 
paration of . T. B. Osborne, L. B. Mendel, 

an<l K. I>. Ferry, d. Biol. Cliem., 1919, 39, 
35 16. 

Caskinogk.n, gli.adin, hn talhnmin, and ovovitellin 
when prcjiared by the usual methmls are apparently 
fres' from tho vitaininc. Kdcstin Umds to retain 
tho growth facG^r somowliat tonacioualy. 

-J. 0. D. 

Pndeins; ('(flour reaction of . 8. I'kll barber. 

Z. physiol. Ghcm., 1919, 105, 240-241. 

The nrotcin .sedution is shaken witli sodium liy- 
droxiao solution and dimethyl sulphaU'. and con- 
cciitrato<l snlj)lmric acid is added. A pniplo <olora- 
tioii develops at the jnneiion of the two liipiids. 

'I he reaction is dependent on the presence of trypio- 
plianc in the proG^in. .1. C, 1). 

('ocoa and chocalat e ; liapid method for the detec- 
minafittn of fat in . K. B. Hughes. <4)cni. 
News, 1919, 119, 101. 

Two grms. of tho powdiTcd sample is mixed with 
30 c.c. of 50, { alcohol, (vnti il ngod, and tlio clear 
liquid decanted; this trinitnicnt is r<qx^ated. The 
sedinumt is then mixed willi 25 c.c. of a mixtuio 
of tsjual vols. of ether and iietroloum spirit, (HUJtri- 
fiigcd lor 15 min.M., and tlu‘ ethereal solution do- 
( anted ; afG*r u similar siHond extraction, tho mixed 
cther<‘al extracts are evapornUal, and tho r(‘«i(luo 
of fat weighed. — W. P. S. 

Fish meal as a foitd for live stock, (’. (.Vovvther. 
J. Bd. Agric., 1919, 26, 480- 184. 

hisM meal for n.s<* as a fiM'ding stnlf i.s made from 
frcsli offal reinov<‘d from lisli at the iH)rts, together 
with whole fish rejected as unfit lor human con- 
sumj)tion or rendered nnsalcable owing to an ex- 
c<‘ssive Hup|)ly. It is usual to omit herrings on the 
grouml that they contain too much oil, and if cur<Hl, 
loo mucli salt. The material is sleanuKl and a por- 
tion of tho oil removed ; tlie residue is complettdy 
dried and ground to a meal. Analytical result^ 
usually lie within the following limits: — Moisture 
7 -18'/,, protein 51-6^1%, oil 1 — 6%, carlmhydrate 
03—4%, ash 20 -28%, calcium phosphate 16—- 20%, 
salt 0 0 — 5%. In order to secure that tho use of 
tlie meal shall not impart a taint to the flesh of 
animals fed with it, tho AsBociation of Fish Meal, 
Fish Guano and Fish Oil Manufacturers has agroed 
to produce a meal to 1 k> known as “ White Fish 
Meal,” which will have the following limits of coin- 
jHxsition: — Albuminoids not lo>s than .5.^)%, calcium 
|)hosphate not less than 16%, oil not more than 
5%, salt not more than 4%. —.1. H. J. 

Stone-fruit kernels. Al|)<‘rs. See. XII. 

Patents. 

Sterdistny milk. V. .1. and C. Hegncy, Glasgow. 
Eng. Pat. 130,189, 22.8. IH. (Appl. 13,656/18.) 

A TANK is provided with non-conducting walls and 
a perforated false l)ottoni. Cans holding the milk 
to lie sterilised stand on the false bottom and are 
surrounded with water. Electric resistances are 
placed in the tank hdow the false bottom and serve 
for heating tho water. When the milk has b^n 
raised to the desired temperature, the electric 
current is cut off, tho hot water run out of the 
tank and replaced by cold water, and the 
removed. — J. H. J. 
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Butter substitutes. C. E. Newboi^, St. Saviour’s, 
Jersey. Eng. Pat. 130,246, 2S.11. 18. (Appl. 


19,209/18.) 

A MIXTURE of cooked vegetables, such as butter 
beans, lentils, carrots, and potatoes, is pissed 
through a wire sieve, then through a hair siev^ 
and is then rolled up in a cloth and again passed 
through a hair sieve. The paste is spread out and 
turned over during three days at 60®— 70® F. 
(j 5 . 5 o_ 2 |o (;; ) j 3 eof suet to double the weight of 
the vegetable mixture is boiled, cooled, and mixed 
with the latter.““J. H. .1. 


Bottles or flasks used for emvlsifyino purposes. 

J. Moderate, llelfast. Eng. Pat. 130,648, 
23.1.19. (Appl. 1697/19.) 

A BOTTLE or metal flask for emulsifying edible oils 
with milk or the like is provided with an inwardly 
projecting bottom in stepped formation and pre- 
ferably somewhat in the form of a stopped cone. 
Alternatively, or in combination with this bottom 
projection, a tapering top of stepped formation 
may be provided, the object laung to produce a 
maximum of friction when the contents of the 
bottle are shaken. — 0. A. M. 


Chtlliny and freezing animal substances; Process 

Qj (ind apparatus therefor. J. C. Shaw, 

Pretoria, 8 . Africa. Eng. Pat. 130,346, 31.10.17. 
(Appl. 15,896/17.) 

Meat is plactid in a chamber in which it is sub- 
jected to an initial cooling in a partiaj vacuum for 
12 — 15 hrs., the air exhausted not being returned 
to the chamber. A superficial drying of the meat 
takes place under these conditions, which prevents 
e 8 (%ape of the nutritive contents. Cold air is then 
circulated through the chaml)er for 12 — 15 hrs. to 
give a secondary chilling at 28® F. (-2® C.). The 
moat is finalljir ‘frozen by direct expansion or by 
brine circulation. — J. H. J. 


Syrup and feed; Process of producing [from 

sweet potatoes]. H. C. Gore, Takoma Park, Md. 
U.vS. Pat. 1,310,012, 16.7.19. Appl., 18.2.19. 

A MTXTUBK of sweet potatoes and water is boiled, 
ground malt is added, the mixture boiled again, 
and the liquid portion then separated from the 
solid for use as a syrup — E. W. L. 


j Margarine: Churning or kneading apparatus for 

' , A. Rasmussen, Liverpool. Eng. Pat 

' 131,482, 13.9.18. (Appl. 14,898/18.) 


XIXB.-WATER PUfilFICATIOH; 
SANITATION. 

Patents. 

Water-purifying material and process of making 
same. H. Kriegsheim, Assignor to The Permutit 
Co., New York. U.S. Pat. 1,312,662, 12.8.19. 
Appl., 14.10.16. 

Tue material consists of zeolite particles bound 
into a hard and rigid but porous body by a water- 
resisting binding material. — J. H. J. 

[»Sfcu.’tt(/c] dudge; Method and apparatus for treat- 
ing . L. Linden, London. Eng. Pat. 

130,830, 20.9.18. (Appl. 15,328/18.) 

Sludge is transferred directly from the bottom of 
a settling tank into a hopper with controlled outlet 
in which the denser solids settle to the bottom and 
arc run off into a spherical vossjel with an outlet at 
the bottom and provided with revolving arms for 
mixing the sludge. A deodorant may bo added to 
the sludge at this stage through a special pipe at the 
top of the vessel. The latter is surrounded by a 
jacket, so that the sludge may bo boated during the 
mixing process, in which case an outlet pipe for 
vapour is provided. From the bottom of this vessel 
the sludge passes into a hopper and is distributed 
as an oven layer upon an endless perforated band 
travelling across the top of a chamber supplied 
with hot air or gases. From the end of this band 
the sludge is discharged on to another band 
travelling over a table under a weighted roller. 
The pre^ssed sludge passes on to another perforated' 
band travelling over a heated chamber similar to 
the first, and then into a scries of troughs super- 
posed anove one another in a drying chamber. 
Archimedean screws revolve in the troughs and 
serve to break up the sludge, as well as to pass it 
along to an outlet. There is a fire-grate at the 
bottom of the chamber, and the dried sludge may 


Mould; Means for preventing formation of 

[on foods]. G. P, Plaisance, As.signor to Rals- 
ton Purina Co., St. Louis. Mo. U.S. Pat, 
1,311,709, 29.7.19. Appl., 18.3.18. 

The formation of mould is prevented by adding 
acetic acid in the proportion of less than 1 % to 
A dry, finely divided food material in granular or 
powder form. — J. H. J. 

Bread-making. G. R. Baker, Ixindon, and J. W. 
Owen, Plymouth. U.S. Pat. 1,312,094, 6.8.19. 
Appl,, 28.’3.17. 


be passed on to the grate and burned. Instead of 
the fire, the chamber may be heated by gases from 
a refuse destructor.— J. H. J. 

Formaldehyde solutions; Preparation of stable 

. L. Elkan Erluui, G.m.b.H., Berlin. Ger. 

Pat. 312,649, 25.11.17. 

The stability and also the disinfecting properties 
of formaldehyde solutions are increased by the 
addition of salts of lignic or sulpholignic acid or of 
cellulose extracts. — G. F. M. 


Dough is mixed with a fermenting agent and an 
acidifying medium and, without proving, sbwtt^ 
and foldfS at right angles a large number of times, 
the folding operations being effected by the gravity 
of the dough. A large number of fermentation 
centres are evenly distributed throughout the 
dough, which is then proved and baked, or first 
moulded into loaves ana then proved and baked. 

H. J. 

Steep water [from Indian corn]- Product from 

. R. G. Brindle, Chicago, Assignor to Corn 

Products Refining Co. UlS. Pat. 1,313,163, 
12.8.19. Appl., 11.10.18. 

The product consists of the soluble matter from 
Indian corn, with the sugar content caramelised, 

—A. E. D. 


I XX.-0RGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Cinchona series; Synthe.scs in the — I. The 
simpler cinchona alkaloids and their dihydro- 
derivatives. M. Hoidclbergcr and W. A. Jacobs. 
J. Amer. Chem. Soc., 1919, 41 , 817—833. 

Descriptions are given of the products of the re- 
I duction of various cinchona alkaloids by means of 
I palladouB chloride in dilute sulphuric acid. Hydro- 
I cupreine, obtainable in large quantity by de-etheri- 
I fying hydroquinine by treatment with boiling 
aqueous hydrobromio acid, and its ethyl ether, 
which are both lievo-rotatory, are compared with 
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their dextro-rotatory stereoieomerideii. hydro- > 
cuproidiue and ethylhydrocupreidino. These have i 
rtot been previously described ; the former is readily ' 
prepi»rod from hydrotjuinidino by the method used 
for preparing hydrociipreine, and is easily con- 
vevttHi into its ethyl ether by moans of ethyl sul- 
phate and alcoholic alkali hydroxide. Iso-octyl- 
hydrocupreinc dihydrochloride, rccoininendod in 
Germany during the war, under the name 
Vuzin,” for the treatment of infected wounds, 
has also been prepared. (See also .1. Ghein. Soc., 
11)19, i., 49d.K T. H. P. 

Mornhiiie; Quantitative estimation of and 

solubilitu of morphine in ammonia. A. 
Ileiduschka and M. Faul. Arch. Pharm., 1917, 
255, 111- 466. 

A MODIFICATION of the Kj(*ldahl method is described 
by means of which the nitrogen <‘()nt('nt of mor- 
phine may be determined accurately. The method 
for the estimation of morphine in opium described 
in the Deutsches Arzneihiich (.'ith Kdition, 1910) is 
based on the precipitation of tlu' itiori)hine by 
nioans of ammonia and suhsoquent titration of the ■ 
morphine with standard acid in presence of ; 
iodeosin as indicator. Since morphino is soluble 
in ammonia solutions, and discordant values have ! 
been given by dilferent authors for its solubility, . 
the authors have measured the .solubility in dis- 
tilled w'ater and in ammonia solutions of various 
concentrations at 18° and 25° C. 'Iho results show 
that the solubility of morphino in ammonia solu- 
tions is proportional to the coneen I ration, not of 
the ammonia, but of the hydroxyl ions. Experi- 
ment shows that the complete precipitation of th<' 
morphino from ID c.c. of iV/K) morphino solution 
requires the addition of 175 c.c. of iV/lD ammonia 
solution; that is, 1 75 times the theoretical <pinn- : 
tity; in the application of this method to the esti- ' 
mation of morphine the authors suggest that 
double the theoretical amount of ammonia he 
taken. According to the method of the Deutsches 
Arzneihiich, almost exactly three times the theore- 
tical quantity of ammonia is used, and this, with 
opium containing 12% of morphine, results in an 
error of 010.5%. With adulterated opium poor in 
morphine such error increases, and if the method 
indicates m grins, of morphine, the true weight, M, 
is given by the expression, 

M - m 4 (0-085 - aTOOSi/j /30.3*18)/c gmis. ; 

for k, wliieh is the amount of morphino dissolved 
l)y 1 grm. of ammonia, the mean value 0.3149 may 
1)0 employed. Correction in this way of the values . 
obtained in the determination of morphino in ! 
presence of lactose leads to results approximating | 
closely to the truth. — T. H. P. 

Meconic acid and its behaviour in the quantitative ' 
estimation of morphine in opium. A. Heidnsthka 
and M. Faul. Arch. Pharm., 1917, 255, 482 — i 
m. I 

Expkrime.nt shows that the estimation of morphine j 
in opium by the method given in the Deutsche.s • 
Arzneibuch (compare preceding abstract) is not i 
affected by the presence of meconic acid, which also 
occurs in opium, since, under the conditions em- ! 
ployed, this acid is not precipitated with the mor- 
phine, but remains in solution. It is, however, 
important that the mother liquor shall bo removed ; 
as completely as possible from the crystallised nior- ; 
])hine, since otherwise the subsequent drying : 
would be accompanied by separation of crystalline | 
calcium ammonium meoonate, which reacts alkaline i 
towards iodeosin, the indicator used in the titra- ; 
tion of the morphine. Such removal is actually j 
effected by the procedure prescribed by the method. 
The meconic acid ip the ammoniacal opium extract 


may be determined by precipitating it as calcium 
meconate, igniting the latter, and weighing the 
residual calcium oxide: allowance must be made 
for the solubility of calcium meconate in the am- 
nion iu solution. — T. 11. P. 


Bcrberine; Determination of and content of 

lujdrast me and tierberine in Ihjdrastis canadensis 
fultivaied in Austria, Jt. Wasicky and M> 
Joat'himuwilz. Arch. Pharm., 1919, 255, 497 — 
506. 

No mothod yet given servos for the accurate esti- 
inatiun of berherine, although Schwickerath and 
Jjiiide's method, haseil on precipitation of the ber- 
herine as sulpliate, siiirues for practical purposi's. 
More accurate n‘sults may Iki obtaiiuMl by esti- 
mating the total alkaloitis and subtracting there- 
Irom the amount of hydrastine dotermiiicd by 
nuuin.s of picrolonic acid (compare Alatthos and 
iianunstedt, tiiis J., 1907, 48.3); the relatively un 
important pro[>ortions tjf camuline and niec'onint* 
may he neglected. Tlie authors’ I'xperimonts show 
that berherine may he determineil accurately as fol 
lows: 6 grins, of llu* powdered drug is left in con 
tact with 60 gnus, of 95% alcohol for 18 hours, with 
occasional shaking, 50 grms. of the extract being 
then filtered off and treated with excess (50 grms. 
is more than sufficient) of acidified Mayer’s reagent 
(1.3 55 grms. of mercuric chloride and 50 grins, of 
potassium iodide to I litre of water). The precipi- 
tate formed is filtered off and washed three times 
with 50% alcohol containing a little Mayer’s 
reagent and then with water containing mercuric- 
potassium imfide. I'lie filter and its contents are 
transfeiri'd to an extraction funnel and shaken 
for live minutes alone and for tliirty minutes with 

5 grins, of sodium chloride and 1.50 c.c. of ether; 
after being hdt at rest for five hours the funnel is 
again shaken for liv(< minuU's, 100 c.c. of the clear 
hcrhcrinal solution is pipetted off and treateil with 
excess of an ethereal solution of picrolonic acid, the 
berherine picrolonate formed being collected in a 
Gooch crucible, washed with ether, dried at 110° 
and weiglied. Perherine I berherine picrolonate-- 
3.5.3 26: (>00 25. For the separation of berherine 
and hydrastine the mercuric potassium iodide may 
he rofilaced by miueous potassium iodide solution. 

6 grms. of the drug is heated with 60 grms. of 
water on a watcr-baih fiir 15 minutes and, after 
replacement of the water evaporated, left for 48 
hours. .50 grms. of the pressed and filtered extract 
is then treated with excess of potassium iodide 
solution, the precipitaU'd berherine hydriodide 
ladng filtered off, washed with water containing 
potassium iodide so long ns the filtrate shows alka- 
loid reactions, and troaU'd in the way de8crihe<l 
above for the mercuric potassium iodide precipi- 
tate, except that a 10:1 ether-alcohol mixture is 
used for the shaking. The percontages of hydras- 
tme (h) and berherine (b) found in different parts 
of Ilydrnsti.s canadensis growm at Kornenburg, 
near Vienna, are as follows: Subsidiary roots, 

19, 5-2; root-stock, h: \V77^ 5-30; loaves, 
hr=0-77, 5=0,55; axial shoots and leaf stems, 

5 = 112, 5 = 118.--T. H. P. 

Alkaloids; A ppUmhilit q of euprammoviiim suU 

phnte. to the aridimetrie. estimation of by 

Vali^res' process. 11. Kunz-Kraiise and II. 
Richter. Arch. Pharm., 1917, 255, 507 — 613. 

Thk cuprammonium sulphate solution prepared by 
Faliercs (this J., lH99j 869) for the estimation of 
alkaloids Ijecomes turbid after a few days, so that 
repeated filtration and ro-standardisation are 
necessary. This may be avoided if the amount of 
ammonia solution added to the copper sulphate 
solution is just sufficient, instead of just insufficient, 
to dissolve the cupric hydroxide first precipitated. , 

u 
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The cuprammonium solution is standardiwd by 
adding it slowly to 20 c.c. of iV/10 sulphuric acid 
until a single drop produces turbidity in the clear 
liquid, 0 05 c.c. being then subtracted from the 
volume thus run in. in carrying out the estima- 
tion of an alkaloid, the liquid being titrated should 
be compared with a quantity of the same liquid in 
a siniilur beaker of pure white glass, the two 
beakers being placed on the same surface, which is 
either white or black, according to the colour of 
the liquid. Towards the end of the titration it is 
nccesNary, after addition of each drop of the 
cuprammonium solution, to shake the liquid vigor- 
ously and allow it to stand for some time, since the 
turbidity develops only gradually. With these pre- 
cautions the method gives satisfactory results with 
.solutions of pure alkaloids, but it is inapplicable to 
tinctures, extracts, etc., preliminary separation of 
tlH‘ alkaloids being necessary. In any case it 
lacks the sensitiveness of the iodeosin method, 
which admits of the use of N/lOO solutions. 

— T. H. P. 

Alkidoids; Effect of plant injurif upon — — . O. 

Tunmnnn. Biochem. Zeits., lliU), 95, 104 — 169. 
No inoreaso in the amount of alkaloid present in 
the leavcvS of Atrojxi belladonna or Edocarpus pen- 
natifolhin was detwted after injury. — .1. C. 1). 

l:zarin from (Jfnnpliocarpnn root. L. Koller. 

Arch. Pharm., 1917, 255, 550-552. 

Tiik extraction of uzarin (compare Heimig, this J., 

1918, 09 a) is described and various reactions for it 
are given. (8ee J. Cliein. Soc., 1919, i., 492.) 

-T. H. P. 

lilcinme. K. Wintorstein, J. Keller, and A. B. 

Weiiiliagen. Arch. Pliarm., 1917, 255, 513 — 539. 

Ricinink may ho prepared as follows: 50 kilos, of 
preH.sod liicinus residue is digested with 200 kilos, 
of water for 24 hours, then boiled for 3 hours and 
the liquid separated ny means of filter bags. The 
residue is washed and again boiled with w'ater, the 
whole extract being evaporated first over a naked 
Hame and afterwards on a wutcr-bath to a syrup 
(7-5 kilos.), which is exhausted by boiling twice 
with two quantities of 20 litres of 90% alcohol. 
The alcoholic solution yields a brown mass (750 
grins.), which is boiled for an hour with fiveseparato 
quantities of ehloroform, the latter being fdtered 
off after each boiling. Oi.Mtillation of the chloro- 
form leaves a (srystalline mass contaminated with 
fatty and resinous matter. x\fter being purified 
to some extent by treatment with ether, the 
crystals are dissolved in boiling w’ator and the solu- 
tion treat-cd with lead acetate and filtered, the 
filtrate being freed from excess of lead by cautions 
addition of sulphuric acid. Evaporation of the 
solution yields crystalline ricinine (80 grms.), a 
further amount (lO grms.) being obtainable from 
the mother-liquors by addition of excess of lead 
acetate and treatment wdth sulphuric acid as 
before. Extraction of the final mother-liquor with 
chloroform gives more ricinine (2 grms.), the total 
yield being 0^18%. Ricinine occurs in all the 
organs of the Bicinus plant: about 015% in the 
ripe seeds, 1 37% in the leaves of young plants, and 
almost 2-5% in etiolated seedlings. The properties 
of ricinine, its formula, and its decomposition pro- 
ducts have been investigated (see J. Chem. 80c., 

1919, i., 500).-T. H. P. 

Thyroid; Isolation of iodine compound of . 

E. C. Kendall. J. Biol. Chem., 1919, 89, 126— 
U7. 

This method for isolating the physiologically active 
component of the thyroid* gland is describe. The 


' product, thyroxin, has been prepared in a 
! crystalline form. (See further J. Chem. Soc.. 
1919, i., 496.)— J. C. D. 

Vitamine studies, IV. Antineuritic properties of 
certain physiological products. R. A. Dutcher, 
J. Biol. Chem., 1919, 39, 63—68. 

Thr paralytic symptoms in avian polyneuritis were 
relieved in pigeons by administration of thyroxin, 
desiccated thyroid gland, pilocarpine hydrochloride, 
and tethelin.—J. C. D. 

Catechol and adrenaline; New reaction of . 

Deniges. Bull. Soc. Pharrn. Bordeaux, 1919 
Ann. Chira. Analyt., 1919, 1, 255. 

The reaction of apomorphine described by Grim- 
hert and Leclere (this J., 1915, 150) is also given 
by morphine, codeine, and other direct derivatives 
of morphine. The substance is heated with 2 drops 
of sulphuric acid until charring commences, the 
mixture cooled, treated with 5 c.c. of saturated 
sodium acetate solution and 2 drops of saturated 
mercuric chloride solution, and boiled; a green 
coloration develops. In the case of catechol, 
the above test yields a red-violet coloration; the 
colour is soluble in ether, chloroform, and amyl 
alcohol. Adrcnalino (catechol-methylaminopro- 
panol), under the same conditions, gives an intense 
red coloration; the colbration begins to appear in 
the cold, and the ternpcratiiro should not exceed 
50® 0., t)therwiso the coloration disappears. 

— W. P. S. 


Jlcxaineth iilenctetraniine : Quantitative study of 

the break ing down of . P. Trendelenburg. 

Biochem. Zeits., 1919, 95, 146— 163. 

Tiik breaking dow^n of hexamethylenetetramine into 
formaldehyde occurs in acid solutions. Slight de- 
composition may occur in neutral solution, but 
when the Teaction is alkaline this is prevented. 
The bearing of these observations on the value of 
hexamethylenetetramine for therapeutic purposes 
is diR(‘Us.s('d. (Sec further J. Chem. Soc., 1919, 
ii., 103.)-,!. C. 1). 

Eormaldehyde and sugar; Photosynthesis of . 

P. K. Kdgcl. Biochem. Zeits., 1919, 95, 313 — 316. 

Keto-enoi. changes probably play an important 
role in the ^lotosynthesis of formaldehyde and 
sugar.— J. C. D. 

Hay oil and thymol in Montserrat. F. Watts. 
Annual report on the Agricultural Department, 
Montserrat. Perf. Essent. Oil Rec., 1919, 10, 
213—216. 

In 1917 the experimental bay-tree plantation 
yielded 71 lb. of oil per acre, an average yield of 
17 8 oz. per 100 lb. of green loaves, compared with 
173 oz. in the previous year. There w'as a further 
improvement in the quality of the oil, the average 
sp. gr. and phenol content being 0 9441 and 66% 
respectively, as against 0-9351 and 50-9% in 1914-16. 
Further trials were carried out with ajowan 
(Carum copticum), but owing to unfavourable rain- 
fall the results were not so good as in previous 
years. Yield.s of 471 lb. and 360 lb, of cleaned seeds 
per acre w'ere obtained on two separate plots, and 
these gave on distillation 2^7 — 30% of oil having 
the following characteristics: — Sp. gr. 0*9112, 
refractive index 1*602, phenols 47 * 3 %, thymol re- 
covered 43 - 5 %. The oil was therefore similar to 
commercial ajowan oil. The oil obtained by the 
distillation of the stems and seeds of the nlant was 
I very inferior in quality, and contained but little 
thymol.— G. F. 11. * 
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Eu€alypi6l; DeUnninaiion of in eucalyptus 

oU. C. T. Bennett and M. 6. Salainon. Perf. 
Essent. Oil Rec., 1919, 10. 211—212. 

Fob the determination of eucalyptol in oils contain- 
ing less than 86%, 6 c.c. of phosphoric acid, os 
spcK'ified in the B.P. test, is quite sufficient for 
complete precipitation. When the eucalyptol con- 
tent is greater than 85% the use of 6 c.c. of phos- 
phoric acid gives slightly higher results, but 7 c.c. 
18 always too much and invariably gives low results. 
Arsenic acid gives practically the same rt'sult.s ns 
phosphoric acid, but both processes undoubkHlly 
give low values, chiefly owing to decomposition 
during the pressing of the pliosphnte or arsenate 
cake,' which can be minimised to some extent by 
operating at as low a temperature as possible. The 
addition of petroleum spirit to the oil before pre- 
cipitation does not tend to give concordant results. 

-G. F. M. 

Camphor; Solubility of ~ — - in waters II. Leo and 
E. Rimbach. Bioeliem. Zoits., 1910, 95, 300—312. 

The solubility of camphor in pure water is 1 part 
in 598. In Ringer’s solution it is 1 in 577. The 
solubility in water falls with rise of temperature. 

C. D. 

Sodium saliojlate ; The (ptantitat ive B.l*. test for 
,J. R. P. Harrison and F. E. Carter. 
Pharm. J., 1919, 103, 230- 231. 

Iv the estimation of sodium salicylate hy ignition 
and titration of the resulting sodium eurbonato, low' 
results are olitainod owing to occlusion of alkali in 
the carbonaceous residue. 'J’his cannot bo removed 
by boiling with wakr or oven dilute acid, but the 
difficulty may be overcome by re-igniting the oar- 
bonaeoous residue ami filter paper, after filtering 
off the aqueous extract, until all the carbon has 
burned away, dissolving the residue in w'ator and 
adding to the main filtrate. A known excess of 
acid is then added, the precipitated colloidal carb<»n 
filtered off, and the cxeess acid titrated luick in the 
clear colourless filtrate. — G. F. M. 

Merrinii salts; Volumetric determination of . 

Evaluation of mercury chloride comj)resses. 
Viz. Pharm. Zentr., 1919, 60, 301-302. 

A METHOD described hy Adanti (this J., 1910, 
1258) was prosposed originally by Hupp (this J., 
1905, 752; 1906, 1175).~-AV. P. 8. 

Alcohol, aldehyde, and acetone. Iloepner. See 

Win. 

P.\TENT8. 

Alcohols; Process for preparation of primary . 

8o(;. Chim. des TTsincs du Rhone, Paris. Eng. 
Pat. 122,630, 3.1.19. (Appl. 217/19.) Int. Conv., 
22.1.18. 

Pbtmary alcohols are obtained in almost theoretical 
yield by the action of dry gaseous ethylene oxide on 
organic magnesium compounds of the type R.Mg. 
Halogen (where R is an aryl radical), and hydro- 
lysing the addition compounds produced. For 
examnlo, a current of gaseous ethylene oxide is 
passed into an ethereal solution of magnesium 
phenyl bromide, the temperature being maintained 
between 0° and 10° C. When 1 mol. has been 
absorbed for each mol. of phenyl bromide 200 c.c. 
of dry benzene is added for each grm.-mol., the 
ether is evaporated off, dilute sulphuric acid is 
added, and the phenylethyl alwhol formed is 
decanted from the benzene solution and purified 
by distillation. Examples are also given pf the 
preparation of p-tolyfethyl alcohol, p-methoxy- 
phenylethyi alcohol and 2-methoxytolyl-5-ethyl 
aloehol.-&. F. M. 


j Acetic act^' Manufacture of from acetalde- 

hyde. H. Dreyfus, Basle, Switzerland. Eng. 

I Pat. 180,035, 31.ia.l7. (Appl. 19,363/17.) Int. 
Conv., 22.2.17. 

, Acbtalbbhydr is oxidised almost quantitatively to 
I acoiio acid by introducing oxygen, air, or other 
gaa cxintaining free oxygen, at substantially atmo- 
spheric prc8.sur©, into the liquid substance, main- 
tained by suitable cooling at u temperature between 
0° and UP 0., and thoroughly agitated by a rotary 
stirrer revolving at 500 1000 revs, per minute in 
order to atomisii the entering gas in contact with 
the liquid. Tho .snc-ed of the reaction may be in- 
creased by the addition of ferric oxide or acetate 
or both as contact rnaterinl. The temperature must 
not be allowed to fall Kdow 0° C. owing to danger 
of explosion from the formation of por-aeid. 

-G. F. M. , 

Acetic (leid; J*rep<iration of by means of the 

oxidation of acetaldehyde. (\>mj). des Prod. 
Ghim. d'Alais et de la (^amargm*, Paris. Eng. 
Pat. 130,651, 28.2.1S. (Appl. 3590/18.) Int, 
Conv., 6.3.17. 

Ackt.\ldkiiyi)R is oxidised in a tower or series of 
towers, containing quartz, broken glassj or other 
inert material, by means of oxygen or air without 
a catalyst, and the reaction product flows into a 
supplementary heating apparatus, maintained at 
UKP C., where any per-acetie acid not decomposed 
in the oxidation towi is is immediately converted 
into acetic acid, iherehy averting the danger of 
exiilosion resulting from its accumulation in the 
oxidation apparafiis.— G. F. M. 

/tr/(/ anhydrides and chlorides; Manufacture of 

oryanic . A. Uoake, Roberls, and Co., Jjkl., 

Stratford, and T. 11. Durrans, Oxford. Eng. 
Put. 130,399, 15.2.18. (Appl. 2733/18.) 

Lv the manufacture of organic acid anhydrides or 
chlorides by the simultaneous a(‘tion of sulphur 
dioxide and chlorine on an alkali or alkalino- 
carth salt of an organic acid, the absorption of the 
gasi's proceeds much more readily w'hen a small 
proportion (1%) of organic or inorganic esters, 
phenols, ethers, alrlehyih's, hydrocarbons, or acetals 
IS mixed with the metallic salt. Amongst the sub- 
stances cited in the patent are ethyl acetate, tri- 
jibenyl phosphate, dibenzyl ether, pinone, benzalde- 
liydo, the cresols, and methylal. — G. F. M. 

Acetic anhydride; Manufacture of . H. 

Dreyfus, London. Eng. Pat. 130,600, 4.3.18! 
(Appl. 3797/18.) 

In the manufacture of acetic anhydride by the 
action of sulphur trioxide on an alkali or alkaline- 
earth acetate (Eng. Pat. 17,920/15; this J., 1917, 
162) better faults are obtained if the trioxido is 
introduced in the gaseous form diluted with an 
indifferent gas such as, for example, the gaseous 
mixture obtained! in the manufacture of sulphuric 
anhydride by the contact process. Such a gaseous 
mixture can be cooled to 0° to -20° C. without the 
solidification of the trioxide, and can accordingly 
bo brought into reaction with the acetate, mixed 
or not with acetic anhydride, and maintained at 
this temperature during thq introduction of the 
reagent. — G. F. M. 

Phosphorus-re serve-compound of green j^ants; 

Manufacture of the organic and salts 

thereof. 0. Jmray, London. From ^ieiy of 
Chemical Industry in Basle, Switzerland. Eng. 
Pat. 130,456, 30.7.18. (Appl. 12,401/18.) 

A PURE sodium salt of the organic phosphorus re- 
serve compound is obtained by dissolving a mixture 



740 a Cl, XX.--ORGANIC products ;MEDICmAL8UBSTANOBS|BSSBMlAL oils, [OdtobwU. ww. 


of Balts of the compound or the impulse free acid 
of the compound in dilute mineral acid, precipi- 
tating the phosphorus compound by means of a 
solution of a ferric salt, decomposing the washed 
precipitate with an excess of sodium hydroxide, 
adding alcohol to the filtered solution, allowing the 
weak alcoholic solution to crystallise, and recrystal- 
lising the crystalline mass from water. Well devel- 
oped efflorescent prisms of the composition, 
C,H«P.(),4Na,j,47lIj(), are tlius obtained, melting 
at C. The anhydrous salt is a snow-white, non- 
hygroscopic powder, alkaline in reaction, and in- 
Koluhle in organic solvents. By double decomposi- 
tion insoliiblo calcium, magnesium, strontium, 
barium, lead, or copper salts may be obtained, 
from wnich by the action of oxalic acid or hydrogen 
Hulphido, ns the case may be, a solution of the pure 
acid of the phosphorus compound can bo prepared. 
The acid may he partially or wholly saturated with 
organic or inorganic bases to pre|)are definite acid, 
neutral, or alkaline snlts.—G. F. M. 

(ildphyde; Vrepuralion of from acetyl- 

ene. Comp, dos Prod. Chim. d’Alais et do la 
Camarguo, Paris. Fug. Pat. Fi0,650, 2?^. 2. 18. 
(Appl. :15H9/I8.) Int. Conv., 12.1.17. 

In the contiimous preparation of acetaldehyde 
from acetylene in the presence of meta ury catalysts 
the dilliculties arising from subsidiary reactions be- 
tween the aldehydo and the catalyst are eliminated 
by the continuous removal of the aldehyde from the 
reaction mixture by the use of a vacuum. In order 
that the acetylene should not he drawn through the 
liquid without being fixed, the vacuum is applied 
to a receiver separate from the reaction vessel, but 
connected with it in such a way that there is a 
continuous eireulation of the reaction liquid be- 
tween the two vessels. This may, for example, be 
attained by placing the vacuum vessel at a 
certain lu'ight above the reaction vessel, con- 
necting it to a point below the level of the 
licjuid in the latter by a pipe, through which, by 
the action of the vacuum, the liquid is drawn, and 
providing a reflux pipe from the bottom of the 
vacuum vessel to the reaction vessel. — (1. F. M. 

AceUddehyde ; Manufacdure of . J. Crosfield 

and Sons, Ltd., Warrington, Lancs., and T. P. 
Hilditch, Grappenhall, Cheshire. Eng. Pat. 
131,081, 25.1.18. (Appl. (>980/18.) 

In the manufacture of acetaldehyde from acetylene 
in the presciieo of mercuric salts, the insoluble 
sludge of mercury and mercurous sulphate which 
is formed during the reaction by reduction of the 
mercuric salt by a portion of the acetaldeliyde 
formed, is re-oxidised at the eoiiclusion of the pro- 
duction of acetaldehyde by the addition of a small 
quantity of load dioxide, red lead, cerium dioxide, 
or manganese dioxide to the liquor containing the 
sludge and agitation of the mixture by coaitinua- 
tiou of the passage of the acetylene. The oxi- 
dation may be repeated several times until the ac- 
cumulation of resins prevents satisfactory absorp- 
tion of the acetylene, and then the sludge can he 
washed free of organic matter and again re-oxidised 
in the presence of fresh sulphuric acid.— 1 j. A. C. 

Esters; Manufacture^ of . A. Boako, Roberts, 

and Co., Ltd., Stratford, T, H. Durrans and W. 
E. Ellis, Oxford. Eng. Pat. 131,088, 26.4.18. 
(Appl. 7040/18.) 

In the raanufacturG of esters by passing a mixture 
of the vapours of alcohols and fatty acids over a 
catalyst, such as phosphoric or sulphuric acid, acid 
alkali phosphate or sulphate, zinc, calcium, or 
magnesium chloride, or the like, the catalyst is ap- 
plied to an inert solid material capable of holding 
or retaining it. Suitable materials are pumice 


I stone, unglazed earthenware, coke, firebrick, and 
1 asbestos. Example: — Pumice stone in irregular 

I pieces of about 1 inch diameter and free from 
I dust is immersed in orthophosphoric acid, allowed 
I to drain in an atmosphere free from water, and 
heated to about 300° C. to expel excess acid. A 
i mixture of methyl alcohol and acetic acid vapour 
j is passed over the catalyst heated to between 100° 
( and 300° C. {e.g., from 120° to 130° C.) under nor- 
mal or reduced pressure. The issuing vapours are 
condensed and the constituents separated, e.g.y by 
I fractional di.stillatioii. If the material is treated 
with a solution of the catalyst in water, the water 
must be subsequejitly removed by heating, prefer- 
ably under reduced pressure. — L. A. C. 

Vanillin; Manufacture of . Confectionery In- 

gredients Ltd., London, F. E. Matthews, Lon- 
I don, A. T. King, Wimbledon, and T. Kane, 

! Gaywood. Eng. Pat. 131,161, 20.8.18. (Appl. 
13,504/18.) 

Acyl derivatives of 4-hydroxy-3-inethoxybonzoyl 
chloride (vanilloyl chloride), such as the acetate, 
benzoate, or carbonic ester, or the p-tolueno- 
sulphonic ester, or aralkyl derivatives, such as the 
benzyl ether, in solution in boiling toluene, xylene, 

! or other suitable inert solvent, are reduced by a 
j current of dry hydrogen in the prcscuice of a hydro- 
I genating catalyst, e.g., palladium deposited on 
; bariuni sulphate or asbestos, to the corresponding 
j vanillin derivatives. The reduction product is 
I then hydrolysed to vanillin. Example: — Dry 
I hydrogen is passed through a boiling solution of 
I 154 parts of vanilloyl chloride in 1090 parts of dry 
■ xyh'ne containing 30 parts of 5% palladised barium 
sulphate until evolution of hydrogen chloride 
; ceases. Tlie aldehyde formed yields 185 parts of 
I the Rodinm bisulphite compound, which on conver- 
I sion again to the aldehyde, gives a product mclt- 
; ingatl22° C.— L. A. C. 


1 Chloroform; Manufacture of . IT. TT. Dow, 

Midland, Mi(;h., and W. 0. Qiiayle, Wilmington, 
Del., Assignors to The Dow Chemical Co., Mid- 
I land, Mich. U.S. Pat. 1 .31 1,329, 29.7.19. Appl., 
8.0.14. 

, A MiXTUKK of carbon tetrnchioridc and water is 
■ treated with a reducing agcuit in quantity sufficient 
I to etfoct reduction to chloroform. Distillation 
! under reduced pressure proceeds concurrently with 
; the reaction, the vapours being led through a 
; fractionating column to effect the separation of the 
chloroform from other volatile substances distilling 
over.-G. F. M. 

: Ether; Aiursthesia and process of making the 

same, E. M. Flaherty, Parlin, N.J., Assignor to 
E. T. du Pont de Nemours and Co., Wilmington, 

I Del. U.S. Pat. 1,312,475, 5.8.19. Appl., 18.2.18. 

I Ether is treated with a cold aqueous solution of an 
; alkali, and the ether vapour is passed subsequently 
i over solid sodium hydroxide.— -C. A. K. 

I Tannin-protfin compound; Preparation of n . 

I Knoll und Co., Ludwigshafen, Ger. Pat. 312,602. 
15.9.17. 

; A TANNIN-PROTEIN coiiipound containing about 40% 

] of tannin is obtained by treatment of either moist 
i or dry casein with a solution of tannin, either with 
I or without a preliminary treatment with sodium 
I hydroxide.— G. P. M. 

! Sodium iodide-dextros^ Preparation of an- 
hydrous . J. A. Wiilfing, Berlin. Ger. Pat. 

I 312,643, 4.5.18. 

j Anhtdbous dextrose and dry sodium iodide, in the 
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proportion of 2 mote, of the former to 1 mol. of the 
latter, are intimately mixed, and the mixture is 
either melted, or moistened with strong alcohol and 
dried at 100° — 116° C., whereby the double com- 
pound 2C,H„0*,NaI is formed in quantitative yield. 
This compound has the advantage over both sodium 
iodide and the hydrated compound 2CgH,,Oe,NaI, 
H,0 of being non-hygroscopic. If desired tlie 
amount of dextrose may be increased beyond that 
specified, whorchy a more friable and more readilv 
fusible substance is picKlncod.— G, F. Sf. 

Organic coinpouml from jAunfs. S. 

Posternak, Chene-llougories, Assignor to Kix\ 
Chem. Ind. in Basle, Switzerland. U.S. Pat. 
1,313,014, 1‘2.H.19. Appl., 12.7.1S. 

See Eng. Pat, 130,450 of 1918; preceding. 

Hormones and phosjdiatides and process of ohtain- 
ing same. S. Fraonkel and E. Hermann, Vienna, 
Assignors to Soc. of Chem. Ind. in Basle, Switzer- 
land. U.S. Pat. 1,314,321, 26.8.19. Appl., 30.7.14. 
See Ger. Pat. 309,482 of 1911; this J., 1919, 551 a. 

Formaldehyde soluiions. Ger. Pat. 312,049. See 
XIXh. 


XXI.-PH0T0fiRAPHIC MATERIALS AND 
PROCESSES. 

Sulpha r-foning in solutions of judysutphides. 
L. P. Clerc. Bull. So('. BVane. JMiot., 1919, 6, 
200 — 201 . 

1)esai<mk’h inetliod of toi.ing with polysulp}u<leH 
(this J., 1913, 253) does not work eijUally well with 
all ])apers, some being apparently (|uite unuffeete 1 
by the treatment. In most of these cases there is, 
however, a certain amount of toTiing, the colour of 
the sulphide formed king masked hy the hlackne.ss 
of tlie remaining silver image, since a print which 
was submitted to the suliihiding halli with no 
anparent (.dfect was found, on treatment with a 
bleaching solution of ferricyanide and thiosulphate, 
to leave a sepia-brown image*. The action of tlw* 
toning hath may he* liaste*neel by aii iiUTcaso of 
temperature up to 50° C., a preliminary hardening 
of the film being given by foriiiakh*liydo treatment, 
but the tone obtained is a brown-[)urple, inor <3 like 
that given by a hypo-alum bath than the usual 
sepia tone of the nolysnlphidc hath. Continued 
treatment up to 6 lioiirs’ duratie)n will also effect 
toning of some prints apparently unaffected hy 
normal treatment. Transparencies behave similarly 
to pa[3ers, but some prints will withstand even pro- 
longed hot treatment. — B. V. S. 

Patent, 

Photographs; ^fef^^od o/ produemg multi- 
colour . A. K. Lawshe, Trenton, N. J., 

U.S.A. Eng. Pat. 131,319, 7.8.10. (Appl. 
11,134/10.) 

See U.S. Pat. 1,248,139 of 1917; this J., 1918, 76 a. 


XXIL-EXPLOSI VES ; MATCHES. 

Nitrocellulose; Study of . E. C. Caron. Ann. 

Chim. Analyt., 1919, I, 235—243. 

The method employed for drying washed, hut non- 
stabilised, nitrocellulose consisted in heating the 
substance for 4 hours in a current of dry air. All i 
the samples examined yielded sulphuric acid when j 
extracted with alcohol, and it is suggested that the j 
relative stability obtained after washing with | 


I alcohol may be due to the removal of sulphuric 
I esters. To determine combiwd sulphuric acid, the 
I nitrocellulose was treated with hyarogen peroxide 
: and sodium hydroxide solution, heated for 6 rains., 
cooh'd, the treatment repeated, the mixture then 
acidified slightly with hydrochloric acid, filtered, and 
the sulphuric acid in the filtrate precipitated hy 
barium chloride. The iiuthor has also investigate 
tlie question of tlie presence of nitrous esters in 
nitrocellulose without corning to any very definite 
(onclusions. Furtlier experiments showed that 
acetaldehyde gelatinises nitroeelhilose, yielding a 
mass which i.s insoluble in alcohok'ther and in 
chloroform, but which is readily soluble in acetone. 
The jelly yielded crystals on standing. On repre- 
< ipitaling the nitrocellulose from the acetone solu- 
tion it wa.s found to yield 22% of HNO,, whilst tho 
highest airiount of II NO. given by a specimen not 
treated with acetahlelivoe diO not exceed 0*77. 

~W. P. 8. 

a-, /i- and y-Trinit rotoluenrs. U. Bvan and W. M. 

OVUiordan. Proc. Boy. Irish Acad., 1918, 34, b. 

175—193. ’ ♦ > 

The authors have invostigaU'd tlu* Ix'havioiir of o-, 
/i- and y-trinitrotoluencs towards alkalis, amiiu'S, 
hydrocarbons, liud aldehydes under comparahlo con- 
ditions. (See jil.so ,1. (’hem. So(;. 1919, i., 477.) 

T. H. P. 

A::idcs and fulminotcs ; Initial m'tion of . 

li. Wohler and F. Aljirtin. Z. ges. Si-hioss- u. 

Sprengstoffw., 1917, 12, 1 3, lH-21, 39-42, 54— 

57. 74 *70. Chem. Z»*iitr., 1919, 90, 1., 423—425. 
Kaht’h detonation formula was applied to various 
azi(h*H and fuhninateN, ami the cals, per grm. and 
heat of (li5ia>mposition p<*r mol. wero calculated. 
'I'ho nunrber ot cals. })or grm. ranged from 2»3ii 
(thallium azide) and 200 (merrury azide), to 558 
(eadminin azide), 582 (('oppor azi(le), 025 (calcium 
azi<le), ami 076 (mangarieso azido). Tho initiating 
capacity was graphically represented as a function 
ol the sonsiii ven(38K of the H(*condary explosive. In 
this respect (;admium azide and silvt^r and copper 
fulininates were the best. A table is given of the 
minimum charges recjuiri'd to ofFoct the explosion 
of (r5 grm. of tetryl, picric acid, trotyl, trinitro- 
aniHol, and trinitroxylene. From the results 
obtained with Martin’s apparatus, in which the 
detonation is used as tho indicator, it appears that 
a definite initiating capacity requires tho produc- 
tion ot a definite pressure, for the development of 
which different quantities of detonating suteitances. 
are required. Equivalent initiating (mnntities pro- 
<luco in their imnicdiaUv vicinity equal compression, 
so that the initiating action consists in the forma- 
tion of a definite pressuro, and the initial explosion 
in the distribution of a high velocity of reaction in 
the external layers of the (^plosive to bo detonated. 

~0. A. M. 

Ph enyl-2-naphth ylaminej N it i o-derivatives of . 

H. Ryan and J. J. Drumm. Proc. Roy. Irish 

Acad., 1918, 34, b, 165—174. 

Phknylaceto-2-nai*hthalid» has been suggested as 
a stabiliser for use with nitrocellulose powders. The 
authors have investigated tho behaviour of this 
substance with nitrous and nitric acids. Nitrogen 
peroxide, from lead nitrate, has apparently no 
action on this stabiliser in dry ethereal solution. In 
moist ether hydrolysis and nitration occur, phenyl- 
2-naphthylamino and ono of its mononitro- 
derivatives, m.pt, 119°— 120° O., separating from 
xylene in colourless crystals, being formed. When 
treated with nitrogen peroxide in alcoholic solution 
the stabiliser forms 2'.4'-dinitrophenyl-l-nitro-2- 
naphthylamine, yellow crystals, m.pt. 242° 0., and 
also an isomeric trinitr5-derivative, orange crystals^ 
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m.pt 179® C. Other methods of formation of these 
subcitances aro described. (See also J . Chem. Soc., 
1919, i., 324.)-F. V. 

Diphenylamine ; Action of nitric and nitrous acids 

/. and II. H. and P. Ryan. Proc. 

Roy. Irish Af^ad., 1918, 34, a, 194—294, 211^-217. 

In order to throw lij^ht on the changes undergone 
by diphenylaniinc added to nitrocellulose powders as 
a fftabiliser, the authors have investigated the 
action of nitric and nitrous acids at low concentra- 
tions and at the ordinary temperature on diphenyl- 
amino in glacial acetic acid and in carbon tetra- 
chloride. The products obtained are described and 
a scheme given showing the various stages in the 
reaction. (See also J. Chem. Hoc., 1919, i., 481, 
182.)— T. H. P. 

Diphenylamine; Action of bromine on some deri- 
vatives of H. Ryan and W. O’Riordan. 

Proc. Roy. Irish Acad., 1919, 34, u, 218—225. 
The method given by Berger (compare Buisson, Le 
ProhUme des Poudres) for the estimation of the 
total amount of diphenylamine, either free or as 
nitroso-dorivativo, present as stabiliser in a powder 
depends on the conversion of the base into 
its tetrabromo-com pound. By boiling the powder 
with dilute sodium hydroxide solution, the 
diphenylnitrosamine is converte<l into diphenyl- 
amine; the distillate is then treated with excess of 
bromine and the amount of the latter not used in 
the formation of tetrabromodiphenylamine esti- 
mated volumetrieally. The results of the authors’ 
investigations show that this method, and also that 
of Dregf'r (this J., 1909, 489), will give inaccurate 
results if any of the volatile nitro-com pounds which 
are formed from diphenylamine in a nitrocellulose 
powder escape Interaction with the alkali, or if a 
mixture of tetra- and hexabromodiphenylarnines is 
formed in consequence either of rise of temperature 
cauHcrl by rapid addition of the bromine or of pro- 
longed contact of the bromine with the product. 
(See also J. Chem. Soc,, 1919, i., 480.)— T. TI. P. 

Patknts. 

Explosive materials; Manufartnrr of — P. 
liundrin, Byons, France, Kng. Pat. 1.30,09.3. 
23.1.18. (Appl. 1,319/18.) Int. Conv., 1.3.11.17. 

Solid granule.s of an explosive are obtained by 
pouring the substance in a melted condition on to 
a bed of granulated explosive material, which is 
simultaneously agitated (e.f/., in a rotating vessel) 
and cooled by a current of air. — C. A. M. 

Ef^osive substances ; Process for preventing 
danger of explosion in the preparation and 

handling of . (1. Harrison. London. From 

Soc. d’Ktudes Cbimiques jmur 1' Industrie, 
(Jeneva. Kng. Pat. 130,100, .30.7,18, (Appl. 
12,308/18.) 

A POROUS inert material is treated with solutions 
of non-explosive substances which react together 
within the porous medium to form an explosive. 
For example, paper is impregnated with a solu- 
tion of lead acetate and then treated with a solu- 
tion of smlium nitride (azide) so ns to produce lead 
nitride (azide), Mhich may bo handled without 
danger while thus distributed through the paper. 

— c: A. M. 

Explosives; Manufacture of . T. C. Jam^, 

Abervatwvth, .1. 1. M. Jones and R. I. Lewis, 
FaveVsham. Eng. Pat. 130,357, 20:1.18. (Appl. 
1517/18.) 

TBiNiTROPHKNTLMKTUYLNiTRAMtNK (tetryl) Com- 
bines with aromatic amines to form stable con- 


densation products which can be readily nitrated 
by treatment with warm nitric acid, yielding pro- 
ducts suitable for use as high explosives. For 
example, a solution of totryl and aniline oil in 
benzene, acetone, etc., yields a crystalline deposit 
of picrylaniline C„H,(NO,) 3 NH.C«Hj, which when 
treated with warm nitric acid yields hexanitro- 
diphenylamine without any by-products. — C. A. M, 

Picric acid; Process for the production of . 

L. B. Holliday, Huddersfield, and A. Clayton. 
London. Eng. Pat. 130,382, 7.2.18. (Appl. 

22a)/ 18.) 

A SOLUTION of sulphonated phenol is treated with a 
portion (say one-fourth) of a mixture of nitric and 
sulphuric acids (e.g., 460 Ib. of 90% sulphuric acid. 
460 lb. of 20% oleum, and 660 lb. of 90% nitric 
acid), at a temperature not exceeding 45° C., and 
the mixture stirred for about an hour. The remain- 
ing portion of mixed acid, which has previously been 
heated to 70° C. or over, is then added, and the mass 
heated to any higher temperature for a suitable 
time, cooled, and nltered. Under those conditions 
, the reaction takes place without violence. 

-C. A. M. 

! Explosive. C. F. McKenna, New York. U.S. Pat. 

■ 1,311,171, 29.7.19. Appl., 22.8.14. Renewed 
28.9.18. 

TiiK (‘xplosivo consists of 75 parts of ammonium per- 
chlorate, 5 parts of nitrated oils separated by frac- 
tional distillation of the nitrated oils of wood tar, 
5 parts of nitrobenzene, and 5 parts of carbon bi- 
sulphide. — C. A. M. 

Explosive shells; Cooling . A. J. Moxham, New 

York. U.S. Pat. 1,311,176,29.7.19. Appl., 9.1.18. 
To prcvt'iil ])itling during cooling, the entire body 
of explosive material is cooled first to a point 

■ iipproxiiTiating to but above its crystallisation tem- 
i peraturc, and then to a point below that tem- 

])crature. — C. A. M. 

Explosive and process for niaking same. C. T. P. 
Haus<'n, (lien Olden, Pa., Assignor to F. Berman, 
Chester, Pa. U.S. Pat. 1,311,274, 29.7.19. Appl., 

' 7.2.18. 

3'mk (‘X[)losiv(' consists of a mixiuro of ammonium 
nitrate, potassium nitrate, resin, sulphur, rnanga- 
; nese dioxide, starch, naphthalene, paraffin, tallow. 

notassium permanganate, and sodium chloride. 

I -W, F. F. 

I Primers; Charge, for . W. H. Buell, New 

Haven, Conn., Assignor to E. 1. du Pont de 
Nemours and Co., Wilmington, Del. U.S. Pat. 
1,311,872, 5.8.19. Appl., 31.8.17. 

A I’RiMiNo charge contains trinitronitranilide. 

— W. F. F. 

Priming charge. W. H. Buell, New Haven, Conn. 

U.S. Uat. 1,312,156, 5.8.19. Appl., 21.7.16. 

A TiF.TONATiNii Salt of trinitroi osorcinol is mixed with 
a nitrated organic substance to form a priming 
charge. — C. A. M. 

I Detonators; Composition for . C. M. Stine, 

Chester, Pa., Assignor to E. 1. du Pont do 
Nemours and Co. U.S. Pat. 1,313,650, 19.8.19. 
Appl., 13.12.13. 

The detonator charge consists of nitrated henii- 
ci'lluloae with a primer containing an initial deto- 
nating composition. — W. J. W. ^ 

I Nitrated cellulose moducts; Manufacture of . 

W. B. Thomson, W. D. Severn, and G. Twycross, 
Cape Town. £ng. Pat. 130,6^, 7.3.18. (Appl. 
4029/18) 

SsB U.S. Pat. 1,302,455 of 1919 ; ibis J., 1919, 480 a. 
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Propdlent powder; Process of making . A. L. I 

Broadbent and R. 6. Woodbridge, jun., Assignors 
to E. I. du Pont de Nemours and Co., Wil- 
mington, Del. U.S. Pat. 1,313,459, 19.8.19. 
AppI, 14.7.16. 

8ek Eng. Pat. 127,871 of 1917; this J., 1919, 604 a. 
Bags for exj)1o$ivrs. Eng. Pat. 130,410. See V. 


XXIIL-ANALYSIS. 

Normal temperature for rhemical standards, \V. 
Block. Choin.-Zoit., 1919, 43, 477-479. 

A TEMi’EttATUHE of 15° C. iH now generally usimI in 
standardising chemical volumetric apparatus, but 
tho author considers that 20° C. would bo more 
suitable and convenient. Standardising at 15° 0. 
often involves artificial cooling, which is less con- 
venient than tho application of heat. — W. P. S. 

Tin: an ideal pyrometric substance. E. F. 
Northrop. Amer. Inst. Min, and Met. Eng. 
Engineering, 1919, 108, 809 — 310. 

Tin in a state of high purity may bo obtained at a 
relatively low cost, and so is suitable for pyrometry. 
It melts at 2.32° C. and does not begin to lioil below 
2270° C. It remains chemically uncontaminated 
after prolonged heating at 1680° (\ in Achoson 
graphite. Wires of pure tungste n do not melt in 
tin at 1680° 0., and so may be used as electrodes 
for measuring the resistance of tho molten metal. 
W’hen tin is heated in a covered graphite vessel, tho 
carbon monoxide present prevents its oxidation and 
enables it to retain its surface of mirror brightness. 
Its increase in resistivity and decrease in ilensity 
with increase in temperature are of a strictly linear 
character, and tin is therefore an exci'lU'nt material 
for determining t<?mperaturefl. Tho relation 
between temperature and resistivity is best det<'r- 
inined by North rup and Sherwood’s method (this .1., 

1916, 1162). A suitable method for d(4eriiiining tlu* 
expansion or decrease in density with increase in 
temporaturo has been described previously (this J., 

1917, 1161). The author suggests that a re-deter- 
mination of tho melting points of tho more refrac- 
tory metals should be made in terms of the resis- 
tivity of tin. — A. B. S. 

Calcium^ magnesium, and phosphorus ; Quantitative 

estimation of very small amounts of tn 

animal substances. L. Dienes. Biochom. Zeits., 
1919, 95, 131—145. 

The author has modified certain standard methods 
so that they may bo employed for tho analysis of 
very small amounts of material. (See further J. 
Chem. Soc., 1919, ii., 427.) — J. C. 1). 

Phosphoric acid; Determination of — as mag- 
nesium pyrophosphate. D. Balareff. Z. anorg. 
Chom., 1919, 106, 268—280. 

Although Schmitz’s method gives consistent results 
with wide variations of conditions (seo this J., 1918, 
638 a), a pure precipitate of magnesium ammonium 
phosphate can only he obtained under very 8pc*cial 
conditions. When too little ammonium chloride is 
used and tho solution is not stirred during pre- 
cipitation^ the results are too high. Tho use of 
alcohol gives high results. Neubauer’s method 
(this J., 1918, 109 a) for the determination of mag- 
nesium, in which a solution of phosphoric acid is 
added to the magnesium solution, gives high results 
when the ammonia is added quickly for the second | 
precipitation, hut when the ammonia is added 
slowly the results approximate to those obtained by 


Schniits^s method. Tho use of an alkali phosphate 
in place of phosphoric acid causes high results on 
af*count of the precipitation of alkali magnoKium 
phosphate. — E. H. R, 

I'urpentinr resin in turpentine as a foam breaker, 
E. C Kciidull. J. Biol. Chom., 1919, 38, 629. 

A 20""^ solution of rosin in turpoutino, neutral to 
alizarin, is a veuy offi‘ctiv(‘ foam breaker. — J. 0. D^ 

Sulphur in coal gas. llirscli. See IIa. 

Oil shales. Nicolnrclot and Baurier. See ITa. 

.lm?/K)ntVi in shale etc, distilhit es. Nicolardot and 
Baurier. Sec JIa. 

p:\minoazohcnr.c)hr. Neitzcl, See 1N\ 

A mmon incal liquor. See V 1 1 . 

Sodium carbonate and ikciiHc acid. Kunz-Krauso 
and Bichter. NccVlI. 

(Ijdietd glass. Elsdcn and others. See VIII. 

Steel, 'rravers. See X. 

Suljthur in ir<fn and. steel. Molyneaux. See X. 
Manganin. llunter and Bacon. SeeX. 

Magnetite in matte, and sbnj. Hawley. See 
Hardened oils. Hiiin. NccXll. 

.-Meohot, aldehyde and ueelone. Hoeprnu’. See 

XVIll. 

(JIuten. Marchadier and (Joujon. See. XIXa. 
Proteins. Kdlba( her. See. XIXa. 

Fat in eoeoa etc. ll\igh<*H. See XIXa. 

.Morphine. lI^nduHchka and Faiil. See XX. 
Meeonic acid. Heiduschka and Faul. See XX. 
Berberine. Wasicky ainJ .loach iinowitz. See XX.. 
Alkaloids. Kunz-KraiifM; and Richt<;r. Sec XX. 
Cateehol and adrenaline. Denigbs. See XX. 
Kucalyptot. Biuinett and Salamon. See XX. 

Sodium salicylate. IlarriHon and Carter. See XX. 
Mercury salts. . Utz. See XX. 

NitroceUvdose. Carron. See XXII. 

Diphenylamine. Ryan and O’Riordon. See XXQ, 
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Patents. 

Gat analysing apparatus. Aktiebolaget Ingeniors- 
firraa F. Kgndl, Stockholni. Eng. Pats, (a) 
118,112, 31.7.18. (Appl. 12,483/18.) Int. Conv., 
31.f 17, and (a) 118,114, 1.8.18. (Appl- 12,588/18.) 
Tnt. Conv., 1.8.17. 

(a) In a gas analysing apparatus, in which the 
flow of gas is caused by a rising and falling liquid 
and in which the gas is subjected to mechanical 
or chemical change before or after the absorption, 
a ball controllctl by .an adjustable spring is in> 
sertod in one of the pipes so that the gas or liquid 
is retarded when flowing in one direction, but not 
in the opposite direction, (n) In a gas analysing 
apparatus of the typo described in (a), in which 
several different analyses are elfectcd by diverting 
the gas through a valve into different analysers, 
the valve is operated by a piston actuated by the 
pressure changes in the pump. The valve is moved 
in one direction by the piston rod acting on a 
raichet wheel, but is prevented from moving in 
the opposite direction by a catch, which is released 
by an electro-magnet when the rise of mercury in 
the pump (lompletes an electric circuit. The elec- 
tri(ial release may he rei)laced by a mer’hanical re- 
lease. — AV. F. F. 

Flue gases; Analysing — H. M, Sharp, Buffalo, 
N.Y. U.S. Pat. 1,299, 8();->, 8.4.19. Appl., G.5.18. 

Api’ARAtus for analysing flue gases to determine 
the proportions of carbon dioxide, oxygen, carbon 
monoxide, and nitrogen, consists of absorption 
vessels alternating with vessels containing an elec- 
trolyte. The gas is biibbled through all the vessels 
in series. The inlet tubes in the eloctrolytic vessels 
contain an elecdric conductor, the other conductor 
laung immersed in the liquid in the vessel. The 
flow of gas through the inlet tubes varies the elec- 
trical resistance by displacing the electrolyte from 
the conductor each time a bubble passes, and elec- 
trical recording mechanism is provided to register 
the number of bubbles thus passing. T'he difference 
in the number of bubbles before and after any 
particular absorbing vessel gives a measure of the 
amount of gas absorbed in that vessel. — AV. F. F. 

Vapour pressures in gases; Qimntitative estimation 

of jj. S. and M. D. Davis, Clifton, Nova 

Scotia. Eng. Pat. 131,154, 16.8.18. (Appl. 
13,323/18.) 

See U.S. Pat. 1,272,922 of 1918; this J., 1918, 609 a. 


Patent List. 

The diitM given in this list nre. in the ciuse of Applicn- 
uona for Patenta, those of application, and in tJie of 
Cwnplete Spwifloalioiw accepted, those of the Official 
Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepte<l are open to 
inspection at the Patent Office irame<iiately and to 
opposition within two months of the date given. 


British Thomson-Houston Co. (General Electric 
Co.). Catalysing material. 22,076. Sep. 8. 

Briiraan. Intermixing fluids, gases, etc. 22,286. 
Sep. 10. 

chambers. Grinding machinery. 22,235. 
Sen. 10. 

Coates, and Edina Engineering Co. Grinding 
mill and machine. 22,868. Sep. 17. 

Cotton. 22,444. See II. 

Empson. Apparatus for detecting and for con- 
trolling mixture of liquids and solutions. 23,478. 
Sep. 24. 

Fryer, and Rowntreo and Co. Machines for 
thrashing liquids or materials in a state of fine sub- 
division. 22,062. Sep. 8. 

Mauss. Centrifugal separation. 23,206. 
Sep. 20. 

IVek, Frean, and Co,, and AVhymper. 23,022. 
See XX. 

Philip. Stills. 22,661. Sep. 15. 

Spiby and Stringer. Mixing-machines having 
rotary drums. 22,874. Sep. 17. 

AVoltorsdorf. Grinding and disintegrating 
machines. 22,724. Sep. Ifj. (Austria, 29.8.17.) 

CoiUPLETK Speciucattoxs Accepted. 

11,284 (1915). Hoik?. Furnaces. Oct. 1. 

5210 (1918). Bregeat. Recovery of volatile 
solvents used in manufacture. (131,938.) Sep. 17. 

9555 (1918). Brownlow. Centrifugal separators. 
(132,291.) Sop. 24. 

10,062 (1918^ Muller. See XIX. 

13,494 and 14,893 (1918). Hind. Mixing or 
kneading apparatus. (132,000.) Sep. 17. 

14,468 (1918). Candlot. Kilns or shaft furnaces. 
(119,235.) Sep. 17. 

14,791 (1918). Roberts. Kilns or furnaces. 
(132,350.) Sep. 24. 

14,996(1018). Cortesi. Refrigeraiing-apparatus. 
(132,360.) Sep. 24. 

15,255 (1918). Bigot, See VITI. 

15,408 (1918). Kestner. Apparatus for enabling 
extracts, infusions, or decoctions to be obtained in 
a continuous manner. (132,075.) Sep. 17. 

18,632 (1918). Calvert. Apparatus for catalytic 
reactions. (132,120.) Sep. 1/. 

20,161 (1918). Kelvin, Bottomley, and Baird, 
and AVright. Thermocouples for pyrometers. 
(132,132.) Sep. 17. 

21,701 (1918). Brayshaw Furnaces ami Tools, 
Ltd., and Brayshaw. Oil-fired furnaces. (132,421.) 
Sep. 24. 

158 (1919). Burris. Filters. (132,696.) Oct. 1. 
2^37 (1919). AVetter (AVeinricn). Manufacture 
of carbonaceous materials suitable for use as filter- 
ing media. (132,161.) Sep. 17. 

3728 (1919). Soc. d’Etudes Chimiques. Frac- 
tional distillation of liquids. (123,7^35.) Oct. 1. 
4043 (1919). Savy. ,SVf^ XI^. 


II, -FUEL; GAS: MINERAL OILS AND 
WAXKS; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 


I.-^GENERAL; PL.ANT; MACHINERY, 
Applications. 

Adams. Separating and lifting semi-solids. 
22,349. Sep. 11. 

Adams. Air-lift apparatus. 22,850. Sep. 11. 
B^adlo. Apparatus for conducting a liquid and 
a gas soluble in said liquid through closed cycle of 
thermal operations. 23,491. Sep. 24. 

Beth. Filter-bag cleaning devices. 22,128. 
Sep. 9. (Ger., 9.9.18.) 


Blakeley and Shaw. Continuously-acting appara- 
tus for breaking, screening, wa.shing, and assorting 
coke, furnace waste, etc. 22,803. Sep. 17. 

Burgoyne and Holt. Purification of gas. 23,167. 
Sep. 20. 

Cotton. Furnaces for burning low grade fuel. 
22,444. Sep. 12. 

Deguide and Marbais. Complete extraction of 
naphthalene from coal gas. 22,544. Sep. 13. 

Densified Peat, Fuel, and Product^ Ltd., and 
Macdonald. Treatment of peat. 23,178. S<^. 20. 

Franco. Coal etc. washing apparatus. ^,662. 
Sep. 16. 
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Goskar and Thomaa. Treating peat, brown coal, 
etc. 22,054. Sep. 8. 

Hall Motor Fuel, Ltd., and McCrea. Desulphur- 
ising sulphur-bearing hydrocarbons. 22,094. 

Sep. 8. 

Hamilton. Apparatus for drying peat. 22,018. 

Sep. 8. 

Knibbs. Treatment of mineral oils etc. 23.615. 
Sep. 24. 

Rincker. Gasification of solid fuel. 22,785. 

Sep. 16. (Holland, 24.2.19.) 

Scharff. Manufacture of peat fuel. 22,885. 

Sep. 17. 

Stevens. Mantles for gas lighting by incandes- 
cence. 23,154. Sep. 20. 

Wells. Grates for gas producers and carbonising 
plants. 23,086. Sop. 19. 


Complete Spbcipications Accepted. 

13,072 (1918). Chapman Engineering Co. Gas 
producers. (11^,932.) Sep. 24. 

13^111 (1918). Ijcadbcatcr. Treating peat to 
obtain carbonaceous material for decolorising pur- 
poses. (132.672.) Oct. 1. 

13,321 (1918). Anderson, Deacon, and Brady. 
Furnaces for distilling coal, shale, etc. (132,676.) 
Oct. 1. 

13,938 (1918) and 1267 (1919). Liversedgo and 
Davidson. Gas-cleaning apparatus. (132,686.) 
Oct. 1. 

14,819 (1918). Hart. Suction-gas scrubbers and ! 
cleaners. (118,848.) Sep. 17. 

14,628 (1918). Hart. Suction-gas plant. ; 

(120,717.) Oct. 24. ' 

14,615 (1918). Chance. Washing coal and con- I 
contrating ores and minerals. (119,038.) Sep. 17. 

14,668 (1918). Clark. Distilling hydrocarbons or 
converting them into products of lower boiling 
point. (132,337.) Sop. 24. 

14,725 (1918). Piette. Coko ovens. (120,201.) 
Sep. 24. 

17^003 (1918). May. Coal-cakes and process of 
making same. (132,383.) Sep, 24. 

18,983 (1918). South Metropolitan Gas Co., and 
Chandler. iSVr. X. 

21,378 (1918). GoiiTillo. Fuel. (132,418.) 

Sep. 24. 

21,701 (1918). Brayshaw and others. See I. 

2437 (1919). AVetter (Weinrich), See I. 

5296 (1919). Cash. Fuel of the briquette type. 
(132,183.) Sep. 17. 

10,624 (1919). Anderson, Deacon, and Brady. 
Furnaces for distilling coal etc. (132,744.) Oct. 1. 


III. - TAR AND TAR PRODUCTS. 
Applications. 

Deguide and Marbais. 22,544. See II. 

Hall Motor Fuel, Ltd,, and McCrea. 22,094. 
See II. 

Morris, and Morris and Co. 22,940. See XX. 

Complete Specifications Accepted, 

9257 (1918). Morris and Co., and Morris. Manu- 
facture of salts of amido organic substances. 
(131,957.) Sep. 17. 

9710 (1918). Lapworth, and Levinstein, Ltd. 
-Sfee XX. 

10,117 (1918). Barbet et Fils et Cie. Continuous 
Bulphonation of aromatic hydrocarbons other than 
benzene. (132,298.) Sep. 24. 

11,196 (1918). Gibbs, Ambler, and Selden Co. 
Proauction of sulphonic acids. (131,970.) Sep. 17. 

12.464 (1918). Gros et Bouchardy, ana Perrucha. 
Proauction of aromatic nitro - compounds. 
(131,982.) Sw.17. 

14,658 0918). Gark. See 11, 


IV.-COLOURING MATTERS AND DYES. 

Applications. 

Peck, Frean, and Co., and Whymper. 23,022. 
See X\. 

Pope, and Scottish Dyes, Ltd. Production of 
colouring matters. 2;i,79ih Sep. 27. 

Complete Specii ication Accepted. 

18,016 (1918). A’Bnu'isnrd and Crawford, and 
Singer. Manufacture of colouring matters.. 
(132,3J)0.) Sep. 24. 


V.-FIBRKS; TKXTILFS; CELLULOSE: 
PAPFR. 

AiU’I.ICATIONS. 

Carlsson and Thull. Reducing viscosity of cellu- 
lose solutions. 22,187. Sep. 9. (Sweden, 6.12.18.) 

Clianaz and .Jennison. Paper manufacture. 
22,146. Sop. 9. 

Cross andf G<‘rljind. 22,704. Sec VI. 

Fodon. Medicated c(41ulo8e or cotton wool. 
23,52i3. S<q). 24. 

Pickup and Wilson, rioaling fibres. 22,680. 
Sep. 15. 

Wurzner. Dovic^cs for (olouring or impregnating 
paper etc. 23,134. Sep. 19. 

Complete Specifications Accepted. 

7192(1918). Dreyfus. Manufacture of composi- 
tions or articles having a basis of celluloso acetate. 
(132,28^1.) Sep. 24. 

19,2^18 (1918). Calico Printers’ Assoc., and 
Roberts. See VI. 

21,906 (1918). St(K;kton. Purifying cottonseed’ 
hull 6bro. (132,422.) Sep. 24. 


VI. BLEACHING; DYEING; PRINTING: 
KINISHINC. 

Ari’l.lCATlONS. 

Brown, and Calico Printers’ Assoc. Block for 
printing textile materials. 22,025. Sop. 8. 

(Vo.ss and (icrlund. Chemical preparation of 
felted compoHitions for printing faorics, wall. 
; papers, etc., also suhstitute for leather. 22,704. 
Sep. 10. 

j ToniliiiHon iind WuIkIi. Printing and sizing 
! yarns etc. 23,232. Sep. 22. 

Whitaker and Whitaker. Machines for dyeing, 

; scouring, and washing wool etc. 22,202. Sep* 10. 
Wurzner. 23,134. See V. 

, Complete Specifications Accei*tkd. 

I 14,740 (1918). Barnes, Wrigley, and Spence and 
I Sons. Dyeing, staining, and inoraanting by means 
i of salts of titanium and iron. (132,345.) Sop. 24. 

16,965 (1918). Tutsche. Bleaching boiler plant. 

! (119,66.3.) Sept. 17. 

! 19,298 (1918). Calico Printers’ Assoc., and 

; Roberts. Machines for washing, saturating, and 
’ similarly treating textile fabrics and yarns in rope 
i form. (132,672.) Oct. 1. 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Arrowsmith. 22,825 and 22,826. See XIII. 
Ashcroft. Manufacture of anhydrous mag-- 
nesium chloride and anhydrous calcium chloride. 
23,000. Sep. 18. 



746 a 


PATENT LIST. 


[Octotw 16, 1910 . 


Ashcroft. Manufacture of oxides or salts of 
tungsten or of metallic tungsten. 23,001. Sep. 18. 

Ashcroft. Manufa(;ture of compounds of metals, 
or of metals, or of non-rnotals from ores, residues, 
wastes, etc. 23,002. Sep. 18. 

Ashcroft. Manufacture of aluminium or its 
oxides or salts. 23,003. Sep. 18. 

Calvert. Manufacture of cyanide and cyanogen 
compounds. 23,211. Sep. 20. 

Datta. Maniif.'icture of alkali chromates and 
iodine. 23, .373. Sop. 23. 

Duparc and Urfor. Direct oxidation of ammonia. 
23, .505. Sep. 24. (Switzerland, 24.9.18.) 

Kvan.s and Kvans. 2il,318. X. 

Cans. Recovery of ammonium-aluminium sul- 
phate' from aluminium sulphate solutions contain- 
ing ferric oxide. 22,079. Sop. 8. (Cermany, 
21.9.17.) 

Hood. Purification of sulphur. 22,082. Sep. 8. 

Matheson. Ajiparatus for manufacture of acetic 
acid. 22,166. Sep. 9, 

Soc. des Acieries et Forges de Firminy. Catalytic 
prtiparation of a((dic a(;id from acetylene. 22,182. 
Sep. 12. (France, 13.3.18.) 

COMCLKTK SpKCIKK AT10N.S ACCEI'TKD. 

3509 (1917). Chem. Fahr. Milch. XVI. 

11,954 (1917). Wa(l<‘ (Deuts. Cold- u. Silher- 
Scheide-Anstalt). Manufacture of percarbonates. 
(131,930.) Sep. 17. 

5101 (1918). Raur and Nagel. *SVc X. 

6112 (1918). Partington and Rideal. Oxidation 
of ammonia. (131,912.) Sep. 17. 

7221 (1918), .Jones and Parsons. Oxidising am- 
monia to form oxides of nitrogen and nitric acid. 
(132.551.) Oct. 1. 

8986 (1918). Freeth and Coeksedge. Removal of 
sodium sulphate from solution. (131,956.) Sep. 17. 

10.071 (1918). Matheson. .SVc XX. 

10.072 (1918). Matheson. Recovering mercury 
from mercury sludge. (132,559.) Oct. 1. 

10.073 (1918). Matheson. Process of oxidising 
mercury. (132,560.) Oct. 1. 

10,282 (1018). Deuts. Cold- u. Silber-Scheide- 
Anstalt. Manufacture of alkali perearbonates. 
(116,903.) Oet. 1. 

10,931 (1918). Testrup, and Techno-Cheinieal 
Laboratories. Production of evaiiides. (131,961.) 
Sep. 17. 

13,037 (1918.) Maxtod and Sinitb. Burner for 
tbo oxidation of ammonia. (132,571.) Sep. 24. 

13,368 (1918). Electrolytic Zinc Co. *SVe X. 

14,35^ (1018). Frabetti. Manufacture of platin- 
ised asbestos. (120,551.) Sep. 17. 

15,241 (1918). Nor.sk Hydro-Elektrisk Kvaolstof- 
Aktieseisknb. Munufaeture of concentrated nitric 
acid. (120,378.) Oct. 1. 

15,54() (1918). Cros et Bouebardy. Nrc XVT. 

15,667 and 15,669 (1918). Tborssell and Lunden. 
Production of nitrates by means of bacteria 
(132,625 and 132,620.) Oct.'l. 

15,862 (1918). Busvold. Manufacture of bis- 
muth compounds and metallic bismuth free from 
arsenic. (119,659.) Sep. 24. 

17.813 (1918). Crayson, Manufacture of sul- 
phur dioxide. (132,387.) Sep. 24. 

17,869 (1918). British Dyes, Ltd., Turner, and 
Davidson. Recovery of unoxidised sulphur dioxide 
in the catalytic manufaetiire of sulphuric acid. 
(132,661.) Oct. 1. 

19,427 (1918), Norske Aktieselskab for Klektro- 
kemisk Industri. Production of alumina from clay 
and similar materials. (122,623.) Sep. 17. 

21,808 (1918), (} rail el. Recovery of potassium 

from silicates. (132,693.) Oct. 1. 

1637 (1919). Howorth (Norsk Hydro-Elektrisk 
Kvaelstof aktieselskab). Concentration of sulphuric 
acid. (132,704.) Oct. 1. 


VIII.-^rLASS; CERAMICS. 

Application. 

White (Fours et Precedes Mathy Soc. Anon.). 
; Crucible furnaces for treating glass, etc. 22,261 
Sep. 10. 

Complete Specifications Accepted. 

15,255 (1918). Bigot. Tunnel furnaces. (132,069.) 
Sep. 17. 

16,591 (1918). McCoy. Apparatus for tbo pro- 
duction of sheet glass. (132,649.) Oct. 1. 


IX.- Bl lLDlNG MATERIALS. 

Applications. 

Brown, Hughes, and Hill-Joncs. Ltd. Manu- 
iactiiro of bricks, blocks, etc., for paving or build- 
ing etc. 22,588. Sep. 13. 

Pattison. Curing colouring, etc. asbostos-cemont 
sheets etc. 22,311. Sep. 11. 

Ward. Manufacture of artifiiial stone. 23,606. 
Sep. 25. 

(.'oMi'LKTE Specifications Accepted. 

14,869 (1918). Waino. IManufaeturo of bricks 
and artificial stones. (132,356.) Sep. 24. 

14,938 (1918). Olsen. Concrete, and method of 
manufacture thereof. (132,593.) Oct. 1. 


Mb/IALS; METALLIIRGV, INCLUDING 
f: I. ECTRO-MET A LL UR(:; \ . 

Applications. 


'd linx solder for aluminium. 


Ansell. (\^mbin(' 

: 22,057. Sep. 8. 

I Ashcroft. 23,001, 23,002, and 23,003. Ncc Vll. 

! Iloever and Dntoit. Manufacture of brass and 
! copper. 22,296. Sej). 10. (Switzerland, 

j Capron and Petersson. Treatment of sulphide 
; minerals. 23,128. Sep. 19. 

( oles. Production ot spring or tempered copper. 
22,376. Sop. 11. 

Coles. 22,377. See XI. 

; Coles. Conversion of bine billy into high-grade 
' iron. 22,598. Sep. 13. ' 

! Darling and Stopford. Apparatus for detecting 
I temperature of demagneti.sation of steel etc. 

1 23,319. Sep. 23. 

! Evans and Evans. Recovery of tin from tin-pot 
skimniings and zinc chloride as by-product 

; 23,318. Sept. 23. 

Fletcher. Manufacture of puddled iron. 22 959 
: Sep. 18. ’ 

Harris, Williams, and Metals Extraction Cor- 
; poration. Electrolytic cells for deposition of metal 
, from solution. 22^41. Sep. 13. 

' Houldsworth. Extracting particles of iron or 
1 stwl from ores, mixtures, etc. 22,072. Sep. 8. 

! Marks (l^nion Carbide Co.). Alloys. 22 388 
1 Sop. 11. ) • 

Nieholson and Sonw, and Wvid. Apparatus for 

pri'cipitation of copper. 22,134. Sop. 9. 

Furnace lor melting brass, copper, 
etc. 23,662. Sep. 25. 

Soc des Alliages et Bronges Forgeables. Tilting 
melting-pot furnaces. 23,746 and 
23 747. Sop. 26. (Fr., 21 and 22.7.19.) 

\ autin. Recovery of metals from slags. 22 651 
j Sep. 15. 

AVinder. Annealing, hardening, and tempering 
! furnaces. 23,183. Sep. 20. 

I Complete Specifications Accepted. 

I 5104 (1918). Baur and Nagel. Recovery of gold, 
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silver, and radium from extremely dilute solutions, 
particularly sea-water. (114,3160 Sep. 24. 

11,688 (1917). lligg. Desulphurisation of ainc 
sulphide ores. (119,223.) Oct. 1. 

12,332 and 18,684 (1018). Hadficld. Manu- 
facture of alloy steel. (131,980.) Sep. 17. 

13,368 (1918). Klectrolytic Zinc Co. of Austra- 
lasia Proprietary. Treatment of zinc solutioim pre- 
paratory to the rcooverv of zinc bv electro-deposi- 
tion. (131,908.) Sep. 17. 

14,246 (1918). Delin (National Lead Co.). Smelt- 
ing furnace. 132,023. Sep. 17. 

14,646 (1918). Chance. See II. 

16,345 (1918). Bibby and Boving. Klectric blast 
furnaces. (132,616.) Oct. 1. 

16,564 (1918). Arnold. High-speed steel. 

(132,082.) Sep, 17. 

16,8,30 (1918). Aarta and Aarts. Process for 
hulpbatising ores etc. (119,867.) (h t. 1. 

15,862 (1918). Busvold. See Vll. 

16,772 (1918). Williams. Crucible furnace. 

(132,381.) Sep. 24. 

18,98,3 (1918). South Metropolitan Gas C’o., and 
Chandler. Gas-heated crucible and like furnaces. 
(132,398.) Sep. 24. 

20.292 (1918). Wigan and Grover. Aluminium 
alloys. (132,411.) Sop. 24. 

1409 (1919). Hoyle and Leach. Conversion of 
scrap steel, shell, etc., into usable bars. (1,32,702.) 
Oct. 1. 

6986 (1919). T^tnpard. Solder for aluminium 
and its alloys. (1.32,724.) Oct. 1. 


Vakil. Removal of free fatty acids, deodorising 
and refining oils and fats. 22,159. Sop. 9. 

Willis. ICxtracting and purifying beeswax. 
22,456. Sep. 12. 


Aill. -PAINTS; PIGMENTS; VARNISHES; 

RESINS. 

A|M*L1L'AT10.\8. 

Aleut. Protective treatment of materials. 

23,199. S<*p. 20. (U.S., 20.9.18.) 

.\rrowsmith. Manufacture of acid pots for pro- 
duction of white lead. 22,S2r>. Sop. 1/. 

Arrowsmith. Acid pots for nianufacturo of white 
lead. 22,826. S(;p. 1/ . 

•Jaloiistre, Kheifetz, and Warcliovsky. Pectisa- 
tion of eondonsatiou products of phenols and aldo- 
hydes. 2:1,379 and 2.3„38t). Sep. 23. (Fr., 23.1 

and 16.2.19.) 

llobortson Co. ('eating mak'rial. 22,312. Sop. 
11. (IJ.S., ll.li.18.) 


XIV.- INDIA-RUBBER; GUTTA-PERCHA. 

A IM'Ll CATION. 

Naand. Vonnoots. AN^rKcliuro en Co.’s Scheops- 
worf en Muschinefabriek. Mills for grinding, 
crushing, or pulverising rubber. 22,680. Sep. 
1.3. (Holland, 17.9,18.) 


X J.~-ELEOTH().(’liKM ISTRV 


XV.- J.EATHEK; BONE; HORN; GLUE. 


Applications. 


Applications. 


Albe and Hanman. ^(‘Ionium cells. 23,052. 
Sep. 19. 

Coles. Manufacture of zinc cylinders for 
primary batteries. 22,377. Sep. 11.' 

Dukes and Kremeuesky. Galvanic cells. 22,913. 
Sep. 17. (Austria, 18.7.18.) 

Harris and others. 22,641. See X, 

Hepburn, and Mather and IMatt. Bipolar elec- 
trode electrolysors. 23,760. Sep. 26. 

Norske Akticselskab for Elektrokemisk Industri. i 
Electrodes for electric furnaces etc. 22,068. Sep. i 
8. (Norway, 17.1.19.) 

Oldham, ()ldham, and Oldham. Galavanic hat- ' 
teries. 22,686 and 22,787. Sep. 16 and 16. ' 


Barber and Barber. Tanning chrome leather. 
22,717. Sop. 16. 

Collirisoii. ’J’esting physical qualities of leather. 
2.3,3.61. Sept. 23. 

Cross and Gerland. 22,704. Sec VI. 

Fairrio. Pita for tanning. 22, .328. Sop. 11. 
Fairrio. Treating h^atlmr after tanning and 
before or during drying. 23,346. Sop. 23. 

Fairrie. Drying leather by gases. 23,347. 
Sep. 23. 

Rohm. Pro(H‘Hs for neutralising chrome leather. 
22,970. Sep. 18. (Ger., 17.11.16.) 

Complete Specifications Accepted. 


CoMpiETE Specifications Accepted. 

10,205 (1918). .Jenkins, and East Stratforr 
Works. Electrolytic cedis. (132,661.) Oct. 1. 

13,:168 (1918). Electrolytic Zinc Co. See X. 

1.6. . 346 (1918). Bibby and Boving. See X. 

15,542 (1918). Simon and Barron. Electric re- 
sistance furnaces for boating gaws. (1.32,080 ' 
Sep. 17. 

16. . 618 (1918). Watson and Co., (i reaves, and 
Etcholls. Electric furnaces. (132,081.) Sep. 17. 

16.812 (1918). Lawton and Hampton. Ekctric 
furnaces. (132,6,86.) Oct. 1. 

17,962 and 17,972 (1918). Kaplan. Galvanic 
cells. (132,113 and 132,114.) Son. 17. 

16.813 (1919). Rabinovitch ancl Mond. Electric 
batteries. (132,480.) Sep. 24. 


XII.— FA1’S; OILS; WAXES. 


.3063 (1918). Heyl. Drying japanned or “ patent 
leather or the like. (113,620.) Sep. 24. 

12,972 (1918). Mauerhofer. Treatment of hides 
and leather. (118,120.) 8 a?p. 24. 


XVI. -SOILS ; FERTILISERS. 
Application. 

Fellowos and Hyatt. Fertilisers, and method of 
manufacture. 23,730. Sep. 26. 

Complete Specifications Accepted. 

3509 (1917). Chem. Fabr. Milch, and Rabenuu. 
Apparatus for the preparation of superphosphates. 
(104,693.) Sej). 24. 

15,640 (1918). Gros ot Bouchardy. Production 
of eyaiiamide. (132,622.) Oct. 1. 


Applications. 

Cocking and Lilly. 23.644. See XVIII. 

Erslev. Method of cooling or allowing to crystal- 
iae fatty emulsions. 23,685. Sep. (Holland, 
7.11.18.) 

Gang. Manufacture of soap. 22,080. Sep. 8, 
(Ger„ 24.0.18.) 


XVII.— SUGARS; STARCHES; GUMS. 
Application. 

Kowalski. Manufacture of precipitate rich in 
albumen and poor in ash from raw juices and waste 
liquors Of sugar factories. 22,774. Sep. 10. 
(Ger., 11.7.10.) 
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Complete 8 pecifi cations Accepted. 

13,111 (1918). Loadlieater. See I. 

2437 WettcT (Weinrich). See I. 

9826 (1919). Peek, Frean, aud Co., Carr, Bradley, 
Baker and 8onH, and Kowntroo and Co. Treatment 
or preparation of Hii^ar for use in the manufacture 
of chocolate. (132,200.) Sep. 17. 

12,344 (1919). Lcinoino. Complete separation 
of extracted and remelted syrup in direct 

rerneltin^ ceritrifuf^al machines. (132,212.) Sep. 
17. 


XVIII.-FKHMKNTATION INDUSTRIES. 
Applications. 

Bailey. Treatment of beer. 23,036. Sep. 19. 
Cocking? and Lilly. Production of glycerin by 
fermentation. 23,644. Sep. 25. 

Fazi. JVlaltinji; process. 22,905. Sep. 17. 
(Italy, 22.5.19.) 


X1X.~F()()I)S; WATER PURIFICATION; 
SANITATION. 

Applications. 

Alberts. Manufacture of cocoa powder. 22,129. 
Sop. 12. 

Brck:hot. Refuse-destructor furnnce.s. 22,274. 
Sop. 10, (Fr., 30.9.18.) 

Erslev. 23,585. See XU. 

Hepburn. VV^ater softeniiif^. 22,520. Sep. 13. 
Hiebor. Treatment of fruit juiees etc. 22,811. 
Sep. 17. 

Kow dski. 22,774. Sec XVII. 

Lewis and Quain. Manufacture of foods. 22,282. 
Sep. 10. 

Sluyter. Process of making article of food. 
23,519. Sell. 25. 

Vienieier. Food-preserving methods. 23.610. 
Sep. 25. 

COMPLKTK Sl'KCiriCATTONS ACCEI‘TKD. 

10,062 (1918). Muller, Apparatus for simul- 
taneously atomising and drying or evaporating 
milk or other liquids. (116,902.) Sep. 24. 

11,839 (1918). ToAvnsend. Food products. 

(132,566.) Oct. 1. 

13,379 (1918), Jones, and Jones and Attwood. 
Purification of sewage and other liciuids. (132,581.) 
Get. 1. 

14,260 (1918). Campbell and (Hover. Manufac- 
ture of vegeialilo food products. (132,024.) Sep. 17. 

15,021 (1918). (J(;ldreich. Manufacture of fodder 
(132,597.) Oct. 1. 

16,658 (liM8). Surie, and Nieuwhof, Siirio and 
Co. Manufacture of milk powder. (132,096.) 
Sep. 17. 

2437 (1919). Wetter (Weinrich). See I. 

4043 (1919). Savy. Drying vegetables, fruits, 
etc. (123,981.) Sop. 24. 

9826 (1919). Peek, Frean, and Co., and other.s. 
See XVII. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Applications. 

Carpinael (Bayer and Co.). Manufacture of 
cyanide derivatives of a-halogenated acids. 22,467. 
Sep. 12. 

Carpmaol (Bayer and Co.). Production of di- 
alkylbromoacetylureas. 22,4^. Sep. 12. 

Damiens, I.K)i8y, and Piette. Manufacture of 
alcohol or ether. 22,739. Sep. 16. 


Farbenfabr. vorm. F. Bayer und Co. Manufac- 
ture of derivatives of bromoacylised urea com- 
pounds. 22,766. Sep. 16. (Ger., 9.8.17.) 

Farbenfabr. vorm. F. Bayer und Co. Manu- 
facture of trimcthylacetylsalicylic acid and its 
I homologues. 22,767. Sep. 16. (Ger., 4.2.18.) 
i Hall (Dunham). Production of polymerised 

I compounds from unsaturated hydrocarbons. 22,095 
I Sep. 8. 

Morris, and Alorris and Co, Apparatus for 
I treating or saturating amido organic substances to 
form salts. 22,940. Sep. 18. 

I Napp (Hoffmann-La Roche & Co.). Manufue- 
I ture of complex silver salts of a-amido-aeids. 

, 23,372. Sep. 23. 

I Peak, Frean, and Co., and Whymper. Extract- 
i ing and concentrating aromatic, flavouring, or 
I colouring matters etc. 23,022, Sep. 18. 

I Soe des Acieries et Forges do Firminv. 22,482. 

I .See VII. 

I 

I Complete Specifications Accei*ted, 

I 8486 (1917). Dents. Gold- u. Silber-Si'heide- 
I Anstalt. Manufacture of acetaldehyde. (107,584.) 

1 Sep. 24. 

I 8565 (1917). Dents. Gold- ii. Silbor-Schoidc- 
Aristalt. Manufacture of acetaldehyde, (107,585.) 
Sep. 24. 

9257 (1918). Morris. See 111. 

9684 (1918). Pickard, Rankin, and Pickard, Ive, 
and Rankin. Aspirin tablets, G32,294.) Sep, 24. 

9710 (1918). Lnpworth, and Levinstein, Ltd. 
Manufaeturi' of N-monoalkyl derivatives of eertnin 
aromatic compounds. (132,555.) Oct, 1. 

10,117 (1918). Barbet et Fils ct Gie. See 111. 

10,{)7() (1918). Matheson. Manufacture of 
acetaldehyde. (132,557.) Oct. 1. 

10,071 (1918). Matheson. Manufacture of 

acetic acid. (132,558.) Oct. 1. 

11,196 (1918). Gibbs and others. See HI. 

14,513 (1918). Comp, dcs Prod. Chim, d’Alais 
et do la Camargue. Continuous preparation of 
monochloracetic acid. (132,012.) Sep. 17. 

2943 (1919). Leach, and United Alkali Co. 
Manufacture of benzoic arid. (132,433.) Sep. 24. 

12,120 (1919). Comp. d('s Prod. Chim. d’Alais et 
do la Camargue. Preparation of trii hloretbyhmc 
from tetraeblorcthane. (132,755.) Oct. 1. 

12,787 (1919). Comp, des Prod. Chim. d’Alais ot 
do la Camargue. Preparation of symmetrical tetra- 
rbloretbane. (132,757.) Oct. 1. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Applications. 

Christenson. Mamufacturc of coloured photo- 
graphic pictures. 23,256. Sep. 22. (Denmark, 
20.9,18.) 

Sanders and Wellosley. Production of photo- 
graphic films in natural colours. 22,884. Sep. 17. 

Wellesley. Natural-colour photography. 23,531. 
vSep. 24. 

Complete Specification Accepted. 

13,271 (1918). Comstock, and Technicolor 

Motion Picture Corporation. Colour photography. 
(132,580.) Oct. 1. 


XXII.— EXPLOSIVES; MATCHES. 
Application. 

Bernardini and Mascarelli. Explosives. 22,775. 
Sep. 16. 
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L-GENEIIAL; PLANT; MACHINERY. 

liechaniad haiullimj of cheniiail mat f) mis. (J. F. 

Zimmer. Clieiii. Apie, 11U9, I, :i7S— .’iSO !()(> ~ 

407. (See also this J., 1010, 71)0 a). ^ 

Viseorn materials arc l>t‘si haiulled in reeeptaclos 
on gravity runways, slat eoiuoyors, nr swinj^-tray 
elevators and conveyors. neli'(|ues( ent material's 
may lie handled on a hand conveyor ol' {lcxil»le steel, 
or of cr)tton with a tliick rubber covering, which- 
ever is least acted on by the material. For sin li sub- 
stan(‘es as superphosphates, traN' or continuous 
trough conveyors should be used, but spe( iai 
methods of su|)p«utinji: tiie tra>s on their return 
journey are necess.iry on account ot the sticky 
nature of tlu^ matirial. Flexible stt'el band coii- 
veyors arc* particularly useful for veast. eva]M)r;ite«l 
nidk, beet pulp, raw sugar, etc. iw)r mud, sludges, 
and fienii-li(iuids g(Mier;dly, buek<‘t eh>vators art* 
used, and tlu* material, having been raistd to the 
Jiighesi point, contimu's its journey by gravitv, 
ilowing along inclined shoots v)r trouglis. Examples 
are given of the applitation of iiUMhaiiical 
apjiaratus lor handling nitre* cake, ammonium sul- 
fihate, salt, '^INT., e'tc . Hand or tray e-onve'yius 
are suitabje for linely divided diy materials if run 
at a sullicieiitly slow speeal, and if pn'caut ions are* 
take'll tei prevent the formation of dust at tlie leiael- 
ing and dise harging e'lid.s they ne'cd not be e'lie loseMl, 
but push-plate, weirm, ami re'e iproe .it ing convi'veir.s 
must be ceivered in when use*d feir line dry peiwelers. 
A reciproeating eonvewor with a small .stroke pro- 
duces practically no dust, as through its pe*culiar 
iimtiejn the* liner niate'rial is always ce)vi're*d by the 
eoar.se*r. For hanelling materials at high ti'iii’peua- 
ture*s push-bar anel push-plate cemveyors as well as 
steel band conveyors may be* ust«el. ’ Treatme nt eif 
variems kimls ean be applied to material be-ing 
transported ; lor exami)le, it may be sifte’el by using 
a rocijireicating eeinveyor in which several per- 
forated platens have lu‘en «inRert<*cl , and the e*onve*yor 
may he made to jiass during part eif its je>uri'iey 
through a ehamber or tunne*! which is suitably 
beateel eir eeieiled. ff it is desired to use the same 
ajiiiaratus feir different mat<*rialK, appliances which 
empty them.selves < ()mpletely must be selected ; 
worm conveyors should be’ avoided, and band’ 
trough, or reciprocating conveyors wbidi can Im* 
brushed or wiped (^lean should b(* < bos(*n 

W. H. (’. 

Hent Pxchontjfis. H. Bastien. .Mem. Soe fug 
Civils de France, 11)19, 72, m 2:i7. 

Thk .author deals first with the comjiosition and 
classification of coals and with the combustion of 
solid und gaseous fuels, and then jiroceeds to an 
exaniination of the elHciency of beat exchange in 
exchangers as inlluonoed by various faitors. The 
efliciency is dependent upon, amongst other factors 
the conductivity of the material of the exchanger, 
the cleanliness of its surfaces, the conductivity of 
the fluid to be heated, the supply of heated fluid 
available, the number of impacts of the molecules 
of the fluid to be heated upon the wall of the ex- 
changer; the relative direction of flow of the two 
currents, and the circulation of the fluids in the 
exeh^ger. Formulae are developed for calc ulating 
^e efnciiency of heat transference in any exchanger. 
The principal result obtained is that the efficiency 
and mean difference of temperature between the 
two fluids exchanging heat are related to one 
another in general by a paralmlic formula. Tlie 
efficiency of an exchanger is not to bo determine<l 
nv the result of experiments carried out under a 
single set of external conditions, and attention is 
direct^^ to th« influence on the efficiency of 
the initial temperature of the heating fluid, the 


heat losses due to infiltration of air and to radia*« 
tion, and the toriiperature of the external atnm- 
sphero. The “ pivotal characteristic determin- 
ing the performance of an cxcimngor is the differ-* 
Clue in temperatiire of the two fluids. The (‘OU- 
i ludiiig section contains a number of tables to faci* 
htat** calciilation.s bv uuans of the forniuhe deve- 
loped. -J. S. (J. T. 

If fiit-int'trt : (\nii pensoftul - , (\ P. Frey. 

I'hem. and Mot. Ftig., 1919, 21, 2o9— 2t3l. 

liiK effect of the variabh* cxteiiial rcsistaiue intro- 
iluccd by the thermo-con ph* and lead wires is too 
great to allow oi reliable iiulications by a pyrometer 
of low- int('rrial lesislaiice, High internal resist- 
ance pyrometers have tht'retoro been ailojitcd ill 
or<h‘r to la'dme tlu* intlin'm e of IIk* external ri'sist- 
ame, hut the instruim nt is rendered more delieiit<> 
in consiriictioii . In the llrowii j>r(*ciKioi\ pyro- 
meter a divide<l cirmiit, oiurated by na'ans of a 
<‘on(;ict point, may be mtioducc'd into the inslru- 
merit, the current then passing partly Ibrongb the 
Nwamping coil and p;»rtly through a shunt resist- 
aric<'. WIk'h tim shimt. operates, a snitahle resist- 
ance in Hie galvanometer cireiiit is cut out, so that 
Hi<‘ same current Hows through the iiinmeter 
whether tin* circuit is divided or not, and the do- 
flcctioii ol the instrument will remain unaltered by 
op«ming or ilosing the shinit conlaet. If a line 
rcsiKtance be introdnceil, the current through the 
undivided circuit will he less than through the am- 
meter hram h ol the rlivid(‘d cirenit, and to remedy 
this a n‘siKtan<(* in the form of a rheostat is addoll 
and (an Ik*! adjusted to he o<jufval('nt to the external 
nsistanee. When so adjusted the defleetion of tho 
indicator will again he the same whether the 
mirrent passes through tho singh* or dividtsl cir- 
cuit, and the coi reel («‘miuuatiire oJ a distant 
tlu'iino-conple will be indiiotcd. (*. A. K. 

i'idloid cfiemishij and if.% nenend and indudrud 
a ppl teat ion a. Second reiioit. F. (i. Donnau, 
AV. C. Mc(h Ta*wis, K. F. Armstrong, A. J. Brown, 
i\ IK Desch, K: Ilatschek, IK 11. Procter, W! 
Uamsdeii, A. S. Shorter, IK P. Stevens, and 
IK B. Htocks. Pep. Brit. Assoe., 191R, 1—72. 

'\ iin report consists of articles on the following ruIn 
jeits: Peptisatioii and precipitation (pp. J5>, 
Wilder D. Bancroft; Fmnlsions (pp. 5), li 
Hatschek; Tho Liesegang phenomenon (pp. 5), R. 
Hatschek; Electrical ondosmoso (pp. 5^), T. A. 
Briggs (this article deals with do-watering of peat 
and clay, eloc'trical tanning, preservation of 
I timlw'r, inanufaf.'turo of bricks, and elecdro-thera- 
poutics); Colloid chi'mistry in tno fextilci imliistrioB 
(pp. 18), W. Harrison; Colloids in agricultural 
phepomeiia (pp. 12), K. J. Russell; Hewage purf- 
' hf^’ation (pp, 15), K. Arderii; Ckilloid prohloms in 
dairy chemistry (pr>. 22), W. Clayton; Colloid 
chemistry in physiology (p|>. .‘18), W. M. Baylisa; 
Administration of colloids in disease (pp. 18), A. B. 
Searlo.- J. F. 8. 

Patent®. 

Jleijulatinij the volutne of liipiid disincrustant Oi‘ 
aimloQous reaf/ent supplied to hoilersi Method 

and means for autotnaticnlhj . G. Joliveii 

Bois-Colombes, France. Eng.‘ Pat. 1 1, 423, 8,6,14 
Jnt. Conv.,10.5.1.K ^ 

The reagent is piimDcd by the small end of a doubftt 
piston, the large end of .which is lifted by the puhiiL 
tion of pressure in the water delivered the boiSr 
f^ pump and returned by a spring, llie stroke k 
adjusted by ® J^wt which alters the compression ^ 
tho spnng. — B, M. Y, 
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Evaporating, corulrnsing and cooling apparatus; 

[inrrenHtng the caj)acity of \ iuhuiar . K. 

Burbot ot Kils et Cio., Paris. Enj'. Pat. 114,838, 
25.3. IH. (;\p|»l. 5232/lH.) fnt. Conv., 31.3.17. 

TiiK apparatus is siiitablu for tho iiitcrchan^^e of 
hfat b^‘Ln<‘<‘n any two fluids .so lonj; a.s tho fluid 
losint!: i(s h(‘at is a condensablo ^as, tho object of 
tho invention bcin|j; to fj;ivo very rapid circulation 
of tbo stoani, thus inereasinji; tlio rate of trans- 
niission of lieat tbroujih the tube walls. For 
cxain[)l(‘, in an (‘vaporator the steam is confined to 
a narrow layer roumi the li(|Uor tubes by means of • 
a s(*eond set of larger tiib(*H lonnin^ annular spaces. 
The sU ain <‘nter.s tbrou|i;h the nozxle of an injector 
to the top lieader of the nest of annular steam 
sjiaces, is tbon partielly conden.scd to water, ‘and 
passes from the bottom header to a steam-water 
separator, and the watiT i.s removed as usual by a 
sU'arn trap or air pump; the urutondemsed steam is 
taken up ap.ain by a return pine to the side inlet of 
tho injector. A fan or other kind of pump may ho : 
inserU'd in the return pipe, but this is not usually | 
Jicce.s.sary with i)roia*r dt'si^n of the injector. 1 

- II. M. V. ! 


Conrenf rut mg t>r rvaporatiug ligniits; Process for 

P. E. INlatter, Aarau, Switzerland. Eng. 

Pat. 121,732, 17.3. P). (Ajipl. bblO/lO.) Int. 
Conv., 23.3.18. 

Two or mor(' evaporators an^ used, tho liipiid to he 
Ovaiunated passing through tluun in series; all the 
vapours givam off are jiassed to an air compressor, 
w'here they are compresseri and then u.sed to heat 
the evaporator containing tho strongest liquor and 
afterwards to heat tho otlier evaporators, either in 
series or in parall(‘l, as may be desired.™ 11. M. V. 

KUns or shaft furnares [; Device for eontiniiously 

disehaniiiui . ] V. (’nndlot, Paris. Eng. 

Pat. lPb23r,, 5.1). IS. (Appl, 11, .108/18.) Int. j 
Omv., 23.;i.l7. 

Thk bottom of a shaft kiln is formed of cones with I 
their axes substantially horizontal and their apices ! 
towanl the centre of the kiln. The cones are | 
rocked or rotated so that tlie material resting on j 
them is brokmi n|) and com iniiously discharged i 
through s|)aces left betweem their sides and pmshed I 
outwards, being guided l»y a statioiiary vertical I 
cone which ah > supports the inner bearings for tho I 
moving cone^. .Air for combustion may he ad- I 
ihitted tlirough the hollow interiors of tho cones and j 
througli holes in the conical surfaces which are I 
too small to iiermit the passage of lumps of I 
material. The cones m:iy be provided with teeth or 
aerratiims to assist the discharge, and each has a I 
clutch for independently stopping one or more at a I 
time. To avoid excc.ssive ba.se diameU'r tlie outer 
ends of the ttones may have cvlindrical extensions. 

— B. M. V. 

Furnaces, or their fines; Device for use irifh 

for enabling the progress or condition of com- 
bustion to he ascertained. J. G, W. Hiiitzo, 
Helsingborg. Eng. Pat. 131,884, 29.5.19. 

(Appl. 13,6tUi/l9.) 

Ttvo small passages are made in the walls of the 
flue, one w ith an udjustahlo shutter to admit air, 
and the other elosed by a transparent shutter for 
ohsKn'vution. The air passage is connected inside 
to a curved nozzle which impinges into the wide 
end of a conical hole cut in a nroclay block project- 
jug from the wall of the Hue, thus effecting 
t^qrough mixing of the flue gases with the addi- 
tional air admitted. . If any considerable amount 
el unburnt carbon monoxide or soot is present a 
flame appears.— B. M. V, “ 


I Furnace for heating granular or powdered 
I material. 0. Baumann, Amberg. Gh?r. Fat. 

I 312,244, 8.11.16. 

I Tiik furnace chamber m cylindrical in form and is 
I provided with a conical cover, through the apex ot 
which the grahiilar or powdered material is intro- 
duced aloiiq; with a downwardly directed flame. 
The flame is reflected from the floor of the furnace 
w'hereon the greater ^lortion of the powdered 
material collects. Tlie gases produced are reflected 
on to tlie walls of the chamber, and thence a part 
is caught up by the incoming flame and the le 
mainder discharged to a dust chamber. Alterna- 
tively the powdered mateiial may bo introduced 
upwards into the hot flame through the side of the 
furnace, being caught up in the ascending current' 
of gas, 3'he process may he used for consolidating 
loo.se material or for melting materials ordinarily 
fitsiblo with difliculty. — J. S. G. 3'. 

Discharge, apparatus for tanks for [inflamn^ahle] 
fliiuls. 1). H. van Os, Holland. Eng. 

Bat. 125,961, 11.1.19. (Appl. 9309/19.) Int. 

(’onv., 15.2.18. 

In a tank containing, inflammable liquid dis- 
ehargisl by the pressure of a neutral gas above the 
liqiiiil, the outlet siphon pipe for liquid is pro- 
vided, above tlie highest level of the liquid, with 
ail opening into the gas space; this normally 
prevents tho siphon action and is adapted to be 
elosed by a flexible membrane only when the jires- 
snre in the supply pipe for inert gas i.s rather 
greak'r than the gas pressure inside the tank. A 
convenient means of doing this is to have one side 
of the membrane freely open to the tank, while 
the other side is open to the gas su[)ply pipe and, 
by means of a small hole only, to the gas space in 
the tank. With this apparatus it is necessary for 
both tho liquid and gas valves to be open before 
licpiid can he drawn off, thus iireventing acci- 
dental drawing off. 11. M. V. 

Mixing liqui<ls in closed vessels; Aitpnrotus for 

. E. 1). Hansen, (\)penhagen. Eng. Bat. 

127,833, 6.6.19. (Appl. 11,160/19.) Int. Conv., 
21.3.17. 

Thk apparatus i.s more ])artienlarly of use when 
it is desired to heat rather viscous liquids uiii- 
lonnly in large VH'ss<'l8 c.iy., sterilisation of milk 
and cream. The elosed containing vessel is pro- 
vided with a loose or loosely susiH'iuled member 
or . members of such shujie that when the vessel is 
inverted or rocked tne liquid is thoroughly 
agitated, 'rvpes described are a hall in a narrow 
cylinder, a disc guided by an axial rod in a com- 
paratively wide cylinder, and a hinged flap inside 
a cylindrical vessel. — B. M. V. 

(^cntrifuijal .separators. B. A. Sturgeon, Sontlisea. 

Eng. Bat. 130,128, 19.7.18. (Appl. 11,818/18.) 
liiQVin containing susjK'tided solid matter i.s fed 
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through the annular inlet, G, iflto the eonical 
chamber, £*, and pasaea tinder the lower rim ol 
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this chamber into the annular space within the 
casing, A. The solid matter is doposiled on tho 
wall, A, and the liquid escapes through tho upper 
openings in the perforated wall, F. When it is 
<i Hired to remove the solid material, [)re»«ure 
liquid is admitted through tho pipe, H, to tho 
space below the niston, B. The outlet htlow the 
rim of the conical chamber is first closed, and (bis 
ciiamber is lifted through the opening, A‘. Tin 
solid material is coiunressed and liquid is foreed 
inward through the nltering material, F^ Tho 
cover, A‘, is eventually lifted, and the solids 
ejected. The process is then repeated. Tho in- 
vention is also applicable to machines in which tho 
piston is fixed and tho o>lindcr movable axially, 
and the position of tho filter or strainer may he 
varied. “W, F. F. 

Evolviiiff (f(uex from Uquiils; FJcclricaUy h coted 

aiqiarofu.'^ for . B. G. C’ooper, Sutton, 

Surrey, ami ]*]. A. (iriftillis, Tethliiigton. Eng. 
Pat. idl.dil, 1.5.18. (Appl. 7515/18.) 

Thk apparatus is more particularly intended for 
evolving oxygen from litpiid oxygen or liquid air, 
and consists of a vacuum-jacketed (laak filled with 
hbrou.s material such as asbestos, hut witli a per- 
forated tube down tho centre and (^lo.sed by a stopiicr 
through which pass a delivery tube and two leads 
oonm'ctcd to tlie (‘lectric heating coil, which i.s well 
di.stributod among the mass of tho librous filling. 

-B. M. V. 

Liquid mi'xturen; Srparotion of - - . K. A. (hm- 
ningliam, London. Eng. Pat. 151.310, ‘1.5.18. 
(Appl. 7530/18.) 

Thk lifniid mixture (mon* particularly a mixture of 
the three isomeric mononitrotoluenes) is RUpplicsl 
alternately Irorn eitlier of two storage ves.sels to a 
point rather below the middle of a distilling 
column, which is preferably heated by an interrial 
steam coil and pneke^d with metallic gauze or 
beads, ami which is maintained undiT such comii- 
tion.s of temperature, vacuum, etc., that only tho 
most volatile constituent is distilled ami rectified 
on its passage up the column, 'flie li(|uid residue 
pa.Hsos out from the bottom of tlie column to two 
crystalliscr.s (used alternately) where it is main- I 
tained by means of a jacket at sucli a tenqierature 
that only the constituent of highest melting point 
crystallises out. I’hese crystnllisers may have a 
perforated tray and conical bottom to permit easy 
separation of the crystals and liquid. — B. M. V. 

Hate of flow of fluid ; Method of ami apparatuf* for \ 

mca.siiriuq the , more especiiill ij irhen under 

hiijh pressure. H. (k Greeinvood ami T. W. G. 
Acland, London. Eng, Pat. 131,375, 29.5. J 8. 
(Appl. 8882/18.) 

The stream of fluid in oart of its course is made to 
pas.s through a conduit which pas.ses tlirough or 
surrounds coaxially a second conduit through 
which water or other fluid of known specific heat 
is caused to flow at a known constant rate. The 
two streams are preferably arranged in counter 
current. The difference in temperature betw'een 
the incoming and outgoing stream of water is 
measured, likewise the difference betAveen the tem- 
peratures of the incoming and outgoing fluid 
^ream, preferably by means of thermo-couples. 
The rate of flow of the fluid is then calculated by 
the aid of a chart. — J. 8. G. T. 

Steam-flow; Calorimetric method of and apparatus 

for measuring . W. J. Crowell, jun., Wyn- 

coto, Pa. U.8, Pat. 1,314,249, 26.8.19. Appl., 
24.9.18. 

A PAIR of throttling* calorimeters are connected to 
twQ feep^ated point® in a steam main, and each 
u h^ted to a ^mperature io 


i quality of the steam at the point from which it 
! i.s taken. A heat exchanging device is inserted in 
; the main between tho two calorimeters so as to 
change the (|iiality of the steam by a known 
; amount. The temperature of each calorimeter is 
uiilist'd to create a vapour pressure, and the dil- 
ference between the two vapour pressures gives a 
meusure of tho steam flow. — W'. F. F. 

Itef I iijerot inq aqents and process for makin{f^ 

A. Henning, Ja>vton.stone. Eng. Pat. 131,573, 
21.5.19. (Appl. '13.1111, 19.) 

When methyl cliloride is u.serl in relrigerating 
; machines a high pieR.sure i.s necessary, and when 
: ethyl chloride is nse<i a vacuum is necessary, hut 
these disadvantages largely neutralise 'each other 
if a mixture of tiio two chlorides is used. This 
mixture may he eonveriiently made direct from a 
f (not necessarily pure) mixture of methyl and ethyl 
alcohols by means of hydrog<Mi chloride, with or 
without zinc chloride or otluT calalytie reagent. 
If the resulting mixture is not in the desired pro- 
, portion this may be corrected l\v redistillation. 

For example, a mixture containing 90 f, of ethyl 
I chloride and 4% of methyl chloride is obtained e 
’ saturating wiHi hydrogen chloride a mixture of 95 
parts of ethyl alcohol, 5 narls of methyl alcoliol, 

: and 5 parts of zinc <’hjori(le (dissolved in the niini- 
^ mum amount of water), and dj.slilling the product. 

- B. M. V. 

I Volatile solvents; \Continuous\ proecss for the 

reeoveni of . J, 11. Brcgimt, Paris. Eng, 

Pat. 131,938, 25.3.18. (A])pl. 5240/18.) Jut. 

Coiiv., 29.11.17. Addition to 128,040 (this J., 
1919, (321 A.) 

The proc<*ss previously desirilied {loc, fit.) is ox- 
imided to include tlie recovery of propyl and butyl 
alcohols and niethvl, propyl, and butyl acetates. 

B. M. V. 

M irinq or Inirodinq api>arat us. H. F. Hind, 
Preston. Eng. Pat. 132,(K)0, 20.8.18. (Appls. 
13, ‘494, 20.8.18 ami 1 4,893, 13.9.18.) 

The rotating part of the apparatu.s conHists of 
helical blades grouped in pairs of opposite inclina- 
tion arranged so tfiat each blade or a pair sw'eepH 
through Huhstantially the same space. In order 
that the material may progress slowly nurullel 
with the shaft as well as he mixed, the blades that 
tend to push the material forward are brought us 
clo.ne us poRsihlo to tho oukir container, while tho 
other blades aro of slightly smaller diameter, 
though they may be made wider, to give a hack- 
waial impulse very nearly e(jual to the fotwvard one. 

—B. M. V. 

Extracts^ infusions^ or decoctions ; Apparatus for 

enaldlnq to he. obtained in a (onfinu<ms 

manner. P. Kestner, l*arii-i. Eng. l*at. 132,075, 

; 21.9.18. (Appl. 15,408/18.) 

; Bhcketk with perforaLal bottoms are carried by 
; tiiiniiions on a vertical conveyor. The solid 
j material to he extracted is charged into the 
I buckets at any point b<?tween just after the com- 
I mencement of descent and just after the commence- 
mence of ascent, the particular bucket which is 
as.sing tho filling shoot being slightly tilted 
y means of a pinion on its trunnion engag- 
ing with a .short rack. W'a U*r or other solvent 18 
continuously supplied to tho uppermost bucket 
and drips through from bucket to bu<*ket, the solu- 
tion thus becoming enriched on its downward pas- 
sage while the solid matter is more and more im- 
poverished on its upward passage. As each bucket 
paaaes over the head sprockets it is completely 
inverted, and discharges its contents into a Ahoot» 
and it then returned to its normal position by 
menus of tho before- mentioned pinion engagins 
with a longer rack’,— B. M. V. 

X2 
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Eilrnrfwn of Moluftons: ( otifinuoits hj; means 

of inifiiiMrih/r fhereinth. F.'jrbonfabr. 

Vimn. K. liinrr iind Co., Leverkusen, (ier. Pnt. 

Id- 

Tin: <‘\trn<-tioii coliJitin is filled with rin^s, of which 
tlic hc/;j;ht is iif)pro\iiniitelv i‘qiijd to the dinnieter. 
Tlir (lis]ril»nti(m of li(|ui<I thus (‘[fected results in 
hif^hly ellieient cxtracti(»n. Aportionof the extract- 
in^.r ii](>(iiiiui IS }irctVriil»Iy iritrodiHi'tl in the i'onn of 

vapour. .1. S. (*. 'i'. 

O'enrrnf inij p/ e.s.sin r ; Meifiad of - — . A. T. 
Kasjry. S\\is^\'ill('. I‘a., Assi'iuor to Westing- 
house Klcclrie ami ^fanufactu^in(^ Co. C.S. Pat, 
j,;n:i,(i!)>^, PhM.i!). Appi., ;u.:{.i7. 

CMinoNACi.ocH liea t-storinjj; material is initiall.v 
hoiited III a clost'd diauiher, and a fuel and sup- 
porter of eonihustion ari‘ I lien (h-livtued into the 
chaniher. 'I’Ik' produc ts of eoinhustion arc' stored 
under prc'ssurc' in llie (haudicr. W. F. F. 

Shorn hoilcr ri unoiii isn- oiui turf hod of ojiernfinif 
the soinr. I). S. Jacobus, .)(‘rsey City, X.J., 
Assiju^nor to TIk' Halicoc k and Wilcox Co., 
ibnontie, .\.J. F.S. Pat. l.aif.llO. ‘2(>.H.1P. 
Appl., S. 12.1 1. 

Tut': water in the boiler is tnuitcsl so as to nuider 
it non-corrosive*, jiart of it is withdrawn and mixed 
with the* fec'd water, which is then treated to free 
it from air and ppis and fc*(l through an economi.scr 
hack to the hoib'r.- W. F. F. 

I' dlino inofenol ; Tnhtilor — /or jxirknui /c- 
(irfioti clio .idicrs, H. Pc'ter.sen, Bcrlin-St(‘glitz, 
(ier. Pat. Jl 2,02:1, 0.11.17. 

Tiir packing matmdal is compo.sc'd of a number f)f 
tubular units, the transverse sc*ction of each being 
oval or of an angular approximately oval form. 
The height of such units mav be greater or less 
than tin* diamc'ter.- -J. S, C. T. 

Pi rripifofion of <hist or other iin puritie.H from (jo.ses 
or vopoiir.s fnj mrons of hit/h tension, direct or 

(dternotinti current; Ai^jiorotus for . F. 

Schultz, Aliinstcr. Cer. Pat. .‘112.040, 2G.;1.1S. 

Thk apparatus is provided with tubular electrodes 
composed of non-conducting material, the appro- 
priate surfaces of which are made conducting by 
means ot a layer of metal ; the tubes should be* made 
of materials possessing dilFc*rent dielectric con- 
stants, that of the inn(*r being the greater. The 
outer elc'ctrocb^ tube, through which the ga.s is 
passed, is vc'i tical, and the* inner tube is suspended 
in this with its axis horizontal. It may be desir- 
able* to use two or more of tbc*s<* short inner 
electrodes. - J. S. C. T. 


t/o.'C 1 

eauloting 

eaters for furnaces. 

Kng. Pat 

131, 

728. 

S( r 

ITa. 

]>i. stilling i 

>il.H el 

c-. Kiig. Pat. 131,3G5. 

Nev in. 

Filling mateyial 

for (Sorer t(nrcrs etc 

Kng. Pat 

131, 

502. 

See 

VIT. 


Tunnel furnores. Fug. Pat. 1;12.()6<). See A^III. 

Dnjinij vetictiddrs etc. Fug. Pat. 180,744. See XIX.4, 

Heat inf/ or cooiinq itlo.'itic moferioLs. Kng. Pat. 
131, lOo. Xr c XTXa. 

Cleansing filters. Kng, Pat. 131,198. See XlXn. 
Anemometer. Kng Pat. 132,090, See XXIIL 


IK-FUEL; GAS; MINEBAL OILS AND 
WAXES. 

Coal; Iicsea relies on the chemist nj of — . 7. The. 
action of fu/ridine i/n the coal sahstance. W. A. 
Jlono mid H. J. Suriinit. Proc. Hoy Soc., 1919, 
A, 96, lUL-LiO. 

Kxi'kiumknts on the solvent action of pyridine on 
cold have show n tliat the presence of oxygen has an 
important retarding action, varying with the 
niiLure of the coal, on the extraction jnocess, 4’his 
is due to oxidation of the} coal substance which 
may occur before or dui'ing the extraction. Pre- 
vious oxygenation of Uie coal render.s it much less 
.ojsceptible to the* solvent action of pyridine. Tin* 
prc*sc*nce of water in the pyridine also lias a retard- 
ing influence. To obtain concordant re.sults it is 
therefore nc*c-e.ssary to exclude air, to use* earc'fnlly 
cliic'cl and purified jiyricline, and in addition to 
grind tin* coal to a standard mesh and to employ 
a standard form of extraction apparatus. Such an 
apparatus is clc'scribecl in tin* jUTsent paper. Kx- 
|H*riments under tliese conditions witli a Durham 
coking coal showed that about 32 was exiracteci 
in the* eourst* of about ISO hours, this being tlu^ 
practical limit. This exct*<*ds considerably the 
anioiiutof volatile matter expelle'd from tlie coal at 
DoO*-* C. The jiic'oline.s extract about the same 
amount, but, owing to their greater instaliility, 
thc‘y are less suitable as solvents than pyriclino. In 
the prc'.sc'uec* of oxyg(*n only 17- IS":' was extrac*ted 
in the same time*. A spc*cimc*n of llarnsley bard 
steam coal, liaviiig practically the same (“onifio.si- 
tioii as the* Durham coal, Ix'liavc’d cpiite ditferently. 
Here* tin* maximum extraction in ahisemc of oxygon 
was^ll'Gl;/, whilst in ])rescnce of oxygen it wa.s 
i:V07' , although in the early stages tlie oxygen had 
ft retarding iriHuenee. The extract obtailied from 
the first coal by means of pyridine was extracted for 
two days with cldoroform, 7)2’/, clis.solving. 
According to Clark and Whc<‘ler (tliis J., lOlti, 3'2, 
9G9), ehlorolorm effects ii complc'tc* .separation of the 
, resinic* from the celliilosic* (‘onstituents of the coal, 

I hut the anal^sis of the pyridine-chloroform extract 
! does not warrant the view' that it represents even a 
nearly pure coal resin. K. H. P. 


Sfionfaneous heating in eool heaps; A system of 
filling .smidl etnd. irifh re marl's upon the prevru- 
lion of - — . J. Alorison. Tr. N. Kng. Inst. 
Alin, and Alech. Kng., 1918, 68, LVI -1G4. 

Kkcommkndations suggested by exjierieneo of 
storing large (piantitic^s of small coal during the 
war are given, tleap.s of coal should not be formed 
on marshy ground, and should not Iw allowed to 
exewd about 12 ft. in height unless coned, when the 
maximum height should be 15 ft. Iron rods to 
ill. ill diamc*ter, of a length equal to the height of 
the bcaji, should In* inserted at inU*rvals of about 
8 yards, and tested daily for heating by being 
drawn through the band. The whole surfac^ of the 
licap nIiouIc) Ih* raked jieriodieallv. Whenever any 
heating is noticed the toti of the heap should be 
trencdied irregularly to a depth of 4 ft, or more. 
The us<* of a long stiff bar or ivoker, worked into 
the heap .so a.s to form funnel-shaped orifices at 
intervals, has also IxH'n found beneficial. ^ — W. P. 


( olhfidid fuels. L. A\ . Bates, 141, Broadwav, New 
Vork. 1919. 28 pages, 

NrMKimrs tests carrietl out during recent years 
have shown that oil p().s.ses.ses many advantages over 
coal for naval, locomotive, and Twwer plant require- 
ments. By the use of “ oolldfdal fuel" (this J., 
1919, 165 B, 349 a) the advantaijes of both oil fuel 
and powdered ooni may bo obtained Without many 
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of their usual disadvantages when used alone. 
Colloidal fuels containing up to 40% by weight of 
coal and 59 4 of oil are liquid, and can bo handled 
in the same manner as oil fuel, though a given 
volume has a greater heat of combustion than mat 
of a correst>onding fuel oil. They contain very 
little moisture, and are low in ash and sulphur con- 
^nt. One of the chief advantages of colloidal fuels 
w tlio p(*s.sibility of their safe storage, as they are 
very easily protocU'd against fire risks. Their Hash 
point is high, above 2(KF F. (93° and as they 
are Jieavier than water (weighing from to Hi lli. 
per U.S. gall.) they may he fireproofed by a water 
H(5al of an inch or more of water, which remains on 
top. They are the most compact fuels known, a 
typical colloidal fuel having a heat value of 1,196,880 
B. Th. V. iHU* cub. ft., as compared witli 1)02,777 
B Th. U. |M'r cub. ft. for an average lump anthra- 
cite.~W. P. 

Fuel economy. Second rejiort of the Brit. Asso(‘. 
(-ommittee. Iron and Coi\\ Trad<‘ti Bev., Sep. 12, 
1919, 327. 

Tmk nriisiuit roi>ort is of an inU^rim nature, and j 
records the reduction in output and the increase in ! 
jirice of coal in Great Britain since 1913 as com- i 
j)ared with American average figures. Be.search i 
-work U])()U the chemistry of coal has Ihhmi con- i 
tinned, and r<*ceiit expeiiments support the view j 
tliat i'xlraction of coal with pyridini' is not niendy 
a process of solution, but tliat it affects the coal i 
Mjhstanci* as a wholi*. The action is retarded by ! 
the pre.sence ol water or of oxygcui (see Bono J 
and Sarjaiit, preceding). Bone and his co-workers i 
have devis(*d a method (to lx* puhlislu'd shortly) ' 
for (‘X tract ing the' pure resinic constituents i 
of coal. In coniu'ction with fuel r(‘s<‘arch, warning i 
is given against the sterilising elfect of ovcu-cen- ' 

1 lalisatioii. Uejxirls liav<* been published d<*aiiug j 
witli fmd consuiujitiou and economy in blast fur- 
naces and stt'clworks and in cupola practice (s<‘«‘ 1 
pp. 7/0-771 a). Witli referemee to gas standards, the 1 
CkmimiLtoe generally agrecis that it would be mor<' : 
^■Hinitahli' to snp|)ly gas on a basis of “ heat units ” ; 
ratluT tlian on “ cubic feet siippli<‘d, j>rovidiiig i 
that ciM-tain conditions arc* assnn'd. National i 
jjolicy slionld not c'xclmh* the possibility of distri- i 
lint ing siirpliits co]<e-ov<‘n gas or securing tin? 
advaiiiagc's of ledncc'd cost.s of production which 
acc-rne from steaming coats during tli<^ prots'ss of 
ciirlmnisation. The view’ is <’xpr<*ssed that the 
report of the Fuel Research Board (this J., 1919, 
191 k) d(H\s not recognise snllicicnlly tlie import- 
ance of iimthane as a “ steadying ’’ constiti.ent, 
and a siiocification liaving a minimum value of 
20% of methane, witli maximum valiu-s of 20% of 
carbon monoxide and 12% of “ inerts," is recom- 
mended for a domestic gas snpjily. Tliougli recog- 
nising tlie national shortage of 'motor spirit, the 
Oonimittee feels that gas undertakings should be 
under no obligation to remove Ixuizenoid hvOro- 
c'arbons from gas unless financial advantages accrue. 

-0. A. K. 

Hydrogen; Produetion of hy the intcrortioii of I 

carbon inonoxiile and calcium hydroxide, and | 
acceleration of the water-gas reaction by means 
of iron. W. H. Kngels. J. GasbeOeue ht,, 1919, 

62, 477—183, I93--500. 

The author has investigated the conditioiiR under 
which the reaction between carbon monoxide and 
calcium hydroxide will best serve for the technical 
production of hydrogen. The work of Merz and 
Weith (B«r.. 1^0, 13, 720) is discussed. These 
workers concluded that there was no evidence of the 
formation of intermediate compounds — formate and 
oxalate — during the reaction between slaked lime 
.and carbon monoxide, but that the reaction pro- 
•oeeded direct to its conclusion, the formation of 


I 


calcium carbonate and hydrogen at temperaturee 
between 200® C. and ilOO® C. The reaction is dis- 
cussed in the light of the law of ma.s8 action. An 
investigatioji with the purpose of determining 
whether the ('ouixe of the reaction for the produc- 
tion of hydrogen is represented by the equation 
(X) i H. f CO, or by the equation Ch(OH),8- 

CO Ca(T),^ n, is detailed. The results ob- 
tained indicate that the exmrse of the reaction is 
determined nriinipally hy the latter ixpiation, a 
little of the liydrogeii, however, resulting from iho 
reaction renresented hy the first equation. Tlio 
reaction is nest <arried out at about 506® 0. Tho 
»ise of more st-eam in the water-gas mixture than 
that corresponding to the vapour pressure of cal- 
< iuin hydroxide at the temperature employed is to 
1)(‘ avoided. The reaction In'tweiui carbon monoxide 
and calcium oxide is accelerated at least elevenfold 
by the catalytic ac tion of iron in coni'secjiience of Uie 
acceleration of ilie water-gas reaction by this 
catalyst. The eifect of temi>erature U|K)n the 
eijuilihrium of the watt'r gas rcai lion is w<*ll roiire- 
sented hy the tliennodyiianiic relation dedmaal hy 
lialmr (this .1., 1910, 205) from Hahn’s exjieri- 
iiK'iital results (this J., liK)3, 1038), 


— J. S. G. T. 


Amnuaiia in producer gas. F. Iv. Ovitz. Cheiu. 
ami Met. Fug., lOlOj 21, 253 255. 

The quantity of aiiinioiiia in gas from a producer 
plant ol the Smith typ(* was determined. 4'ho coal 
used contained about 15%, N on a moisture- and 
ash-tree* basis, hut was not uniform in size and 
gave irregular working on the plant. Air saturaUsl 
at 150® — 160® F, (65® 71® (h) was used to gasify 

the fuel, in the proportion of 4 Ih. of air and 1 lb. 
ot steam per lb. (»f coal, 'riic hot gas was conveyed 
to the hotioni ot a primary scruhlx*!*, in whii h it 
was cool(*d hy waU*r .sprays, then through tar filters 
and s(*condary scruhlx'is, in which it was again 
wasln*d, ami cooled to aliout 100® F. (38® th). An 
assumed tigure ot 130,000 i iibic It. of gas per ton of 
<<)al was employed in the calculations ami an aver- 
ag<* figure equivalent to 22 1 1 Ih. of ammonium huI- 
phate per ton of coal was found in tlu*. crude gas 
trom the liol main, 20 — 25%, of the ammonia b(‘ing 
prcs«‘nt as “ fixed ’’ salts. Volatile ammoniii 
absorbed in the 8( rubbing w ater was almost entirely 
dissipated into the atmosphere cluring tho cooling 
of the walor in a spray jiond.— C. A. K. 


(!as(,]ine.-hcrosene mi.rtuns; The flash and hurning 

jtoints o/ . ,1. 'r. Robson and J . R. Withrow'. 

Chem. and Met. Fng., 1919, 21, 213—251. 

(V)NTAMiNATioN of kcrosciie }>y more volatile petro- 
leum fractions may he detected hy a Hash point 
test. 1’ests made on tln^ iiiHamniahilily of mixtures 
of high grade ga.soline and kerosene showed that 
when I % of gasoline w ns jiresent the open cup Hash 
point was depressed from 1 20® F. (49® (h) for pure 
kero.scne to l()5'3® F. ( 4()’7® (h) a»id the burning 
point from Idl'd® F. (57® C.) U) IIH'H® F. (18® C.). 
Iiierea.sed proportions of gasoline further reduced 
the Hash point, which was 315® F. (-()‘3® C.) for a 
10,/ ga.soline mixture. Closed cup determinations 
gave higher Hush point figures than open cup deter- 
mination.s; tne Hash iioint curves obtained lor mix- 
tures containing more than 2% of gasoline do not 
show' a constant relation between tho two methods. 
Addition of light petroleum spirit has u remarkable 
effect on tho flash point of kerosene, 2*9% of petro- 
leum spirit decreasing the flash point of kerosene 
88*5® F. (31*4® C.), or as much as for 10% of high- 
grade gasoline. It is evident that slight contamina- 
tion of kerosene by the more volatile petroleum 
fractions is attended with grave danger in after 
use.— 0. A. K. 
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Anphalt; Bapid vieihod of determining *“ 7 ”* 
J. TauHZ and A. Liitt^en. Petroleum, 1919, J4. 

(.’hem. Zeiitr., 1919, 90 , IV., 2.>— 26. 


A 8MAT.r> iiiiantity of the iwphalt ia placed in a 
centrifuge tube on u micro-balance, the tube then 
filled with petroleiuM apirit, and centrifuged for 
10 mins. The Iif|uid is then poured off, and the 
adherent deposit is purified by repeated Bolution in 
benzene and re precipitation with petroleum spirit. 
From 0‘2 to O o ^rm. of oil is Jised for a determina- 
tion, and the residts agree within O’l to with 

those obtained by Ilolde’s rnetliod. — C. A. M. 


jAihrindimi oil; Bftienerotion of used . 

Pialland: Ann. Falsif., 1919, 12, 217- 218. 

To remove extremely fine particles of metal, car- 
bonised matter, metullie soaps, etc., from used 
lubricating oil, the latter is agitated with 5% of 
its weiglit of dilute sulphuric acid (52^ B., sp. gr, 
J'.'iG), and tnen, witliout removing the acid, with an 
eipial ([naiitity of a solution prepared by the action 
of sodium liydroxide on tannin gelatin coniponnd; 
tile (piantity of alkali in this solution should he 
somewhat less than is reiiuireil to neiitralise the 
whole of the Miilphurie acid used. (See also Eng. 
Pat. 121,152; following.).- W. P. S. 


Sulphite fuel j)ro(i'ss. Miiller. See V. 


Washed coal and the like; Means for extracting 

'irater or other liquids from particularly 

applicable to fine coal for coking. C. Burnett, 
Trowbridge, Wilts. Eng. Pat. 131,788, 1.11.18. 
(Appl. 17,874/18.) 

Washed coal is fed on to the lower end of an in- 
clined endles.s conveyor belt from a hopper having 
an opening which can be regulated. Another belt 
is arranged just above, and is caused to curve down- 
ward into contact with the lower belt by means of 
guide rollers. The coal i.s compressed between the 
two belts and the \vater expressed. The aperture 
in tlie hopper is of less width than tlie belt, so as 
to allow for the spreading of the layer of coal. The 
conveyor ladta may he formed of plain, perforated, 
corrugated, or serrat<‘d plates. Alternatively the 
washed coal may be fed on to the belt conveyor by a 
screw conveyor. — W. F. F. 

CiKil refuse; Proceiis for ohininimj a vnluahle fuel 

from . Bergmann-Klekfrizitats-Werk<‘ A.- 

G., Berlin. Cer. Pat. 301,273, 21.12.15. 

Tim-: refuse from coal mines (siftings, washings, etc.) 
is brought into the finest possible state of division 
(colloidal solution) and then subjected to an elect ro- 
osrnotie process, whereby clay and other impurities 
are separated.-- C. A. iM. 


Peploreninif of Irod in ammonid-rccin'ef ij phuits. 
Thun. See VII. 

llijdroiien sitlphiile. (V.ak('). See VfT. 

Fuel erononii/ in nxinufoelure of iron and steel. 
Bone and others. See. X. 

Fuel econonn/ ,m Herman iron and steel industry. 
Jolins and hlniiis. See X. , 

Fuel economy in cupola practice. Yates. See X. 

Fuel control in mela}lur(/ical furnaces. Hadfield 
and Sarjant. See X. 

Poirdered fuel far })\iddling furnaces. Simons. 
See X. 


Fuel of the hriquetfe type. W. C. Cash, Man- 
chester. Eng, Pat. 132,18:3, 4.3.19. (Appl. 
5290/19.) 

Palm kernel slioll (about 53" ), coal refuse (25%), 
and pitch (22 ) are mixed together in a cpld state 
and tluui moulded in a hriijUetU'-prcssing machine. 

- J. S. (J. T. 

Fuel for e.rplosion motors. B. Teiifer, Clienniit/.. 
Ger. Pat. ;312,2l)l, 17,5.1^. 

FcuiCHAr., to whicli beu'/iol or other comhustible 
suhstanco may he added, is used as fuel for explo- 
sion motors. No (h'posiLs or crusts are formed, the 
walls of the cylinder are not attacked, and lubri- 
eaiils arc not affected. — C. A. M. 


ITu-^fc li<iuor from ammonia recovery from coke. ■ 
oven (jas. Marssou and Welder t. See XlXn. . ' 

P nine foot stinidavd for gas. Stillman. »SVf XXIII. 

Ptoml) calorimeter. Holland and others. See ! 

xxiii. : 

Patents. 

• I 

Washing coal and concentrating ores and mincreds; ■ 

Method and apparatus for . T. M. Chance, 

Philadelphia, F.S.A. Eng. Pat. 119,0:38,9.9.18! 
(Appl. 14,645/18.) lilt. Conv., 27.8.17. 

The inattTial to be treated i.s feil into a tUiid mix- 
lure of Ikjuid with insoluble solid particles main- 
tained in suspension therein by agitation pnxlucod ! 
cither mechanically as by rotation, or by injection 
of Ihiuid under pressure through orifices, or by any 
other device. Superposed upon this agitated mix- ■ 
ture is a layer of liquid ot specific gravity not 
greater than that of the liquid constituent of the : 
fluid mixture. Eight material of specific gravity not 
greater than that of the superposed layer of liquids 
noats in thjs latter layer and is removed therefrom. 
Grading of tlie remaining material to treat^, 
into layers according to specific gravity, occurs in 
the agitated mixture, and the several layers are 
separately withdrawn by elevating buckets or 
similar device operating at suitable levels in the I 
mixture. The superposed layer of liquid serves to ' 
wash the materiul after separation. --J. S. G. T. i 


Furnace for converting energy of fuel into force. 
W. C, and F. E. Wells, Columhus, Ohio. C.8. 
Pat. 1,314,175, 26.8.19. Appl., 15.11.15. 

Fuki. is burned in a furnace by means of compressed 
air, and a further supply of compressed air is 
admitted and expanded by heat to bring the com- 
bustion gase.s to the desired tomperatuio. Both 
siippIicH of eornpressed air are controlled automatic- 
ally by the temperature. — W. F. F. 

Has producers, furnaces, and the like; Has regulat- 
ing valves for . W. Simons, Newcustle- 

under-liVme, and I. B. Evans, Stoke-on-Trent. 
Eng. Pat. 131,728, 28.8.18. (Appl. 13,957/18.) 
The ga.s-produeer flue and the furnace flue arc 
semi-circular in cross-section and are separated by 
a vertical diametral partition. The cYlindri(;al 
structure thus formo<l is provided with an annular 
vessel containing water around its upper edge, and 
with a shallow communicating trough along the top 
of the partition. The valve controlling the two 
flues is constructed as a shallow pan containing 
water, and is provided with downward projections, 
which form water seals. The valve is completely 
closed when in its lowest jmsition, but when raised 
the diametral projection is lifted out of the trough 
and the two flues are put into communication. The 
annular water seal is not broken in the highest 
position. The valve is balanced by a weight, and 
Its central operating spindle is not subject to tbo 
action of the hot gases,— W, F, P. 
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lUuminating and power gas; Process of obtain^ 
ing in addition to coke. F. Muhlert, Got- 

tingen. Ger. Pat. 312,101, 12.8.17. Addition 
toGer. Pats. 311,073 and 311', 195 (tbis'J., 1919, 
673 A). 

I/OW-ORADE gas is burnt below or within the eoluinn 
of incandescent coke to assist in gasifying the coal. 
A certain amount of coke is consumed by the hot 
blast in the pro<‘e8s described in tli(‘ original patent, 
and carbon monoxide is prodins'd 2ChOa-2C(). 
By the present process, however, a part of this 
carbon monoxide is luirned, and the <‘arhon dioxide 
again rediice<l to carbon monoxide by the colnnm 
of glowing coke, with the result that less coke is 
consumed. The process is suitable for coke-works, 
where the production of coke is the main object. 

C. A. Af. 

Scrubbers av<l rollers; Suction gas . AV. Hart, 

Sydney, N.S.AV. Kng. Pat. 1.9. IH. 

(Appl.‘ M,319/1H.) Int. Conv., 2H.8.17. 

A CASING contains a chamber provided internally 
with a series of inclined perforated plate.s secured 
alternately on opposite sides of the chamber. A 
water tank is arranged within the casing below the 
chamber and water is pumped therefrom to the 
uppermost inclined plates, whence it trickles in a 
zig/.ag course over the inclined [)lateH, returning to 
the water tank. Gas enters the chamher from below’ 
and passes upw'ards through the perforations in the 
inclined plates, any solid particles washed out of 
the gas IxMiig collec’ted in gutters provided at the 
low'cr end of eaeli plate, and |)assing thence to 
the wat<‘r taidc. leaving tlie ehanilxT the gas 
passes thioiigh a mimlx'r of cooling tubes con- 
nected with head('rs, and is cooled by a current of 
air from a fan plact'd widiin a channel ((mlained 
by the casing, - .1, S. (i. T. 

(ids washer. Dinglcrscho Alaschinenfabrik A.*(i., 
ZweibrucUen. Ger. ]*at. .311,591, 22.1.18. 

Tiif w'ashing liquid is introduced through one or 
more inlets, r', c*, r’, conical or cylindrical, into 
distributors arranged co axially and rotating w ith 
the wa.shing drum, 'blu! liquid is <liroctt‘d thence 



by centrifugal force Ibrougli tubes,/, and discharged 
against radial rods, h, in the washing drum. The 
mixed gas and washing licjuid on its way to the exit 
is directed by vanes, i, against perforated 

jlate.s, fc, to separate the liquid, and any remaining 
iquid is separated from the gas bv the screen, m. 

—0. A. M. 

Liquids [waste mineral oils]; Process for purify- 

tnq . A. Riallnml, Hennes, France. Eng. 

Pat. 121,452, 21.3.18. (Appl. 5016/18.) Int. 
Conv., 10.12.17. 

Tent litres of 2N solution of sodium hydroxide is 
added to one kilo, of tanned leather waste, and the 
mixture is allowed to stand for five days. One litre 
of the solution is added to 16 litres of waate mineral 


I oil heated on a water bath^ and, while the mixture 
! is well stirred, sufficient acid, i litre of 251 sul- 
phuric acid, is added to acidify the solution. 

: note of gelatin is precipitat^, bringing down with 
■ it the impurities present in the oil, wdiich pass 
into the aqueous layer. The liquid is allowed to 
settle, and the hot oil is filterctl. In order to avoid 
oxidation of the tannin, a snmll quantity of a reduc- 
ing agent, a sulf>hito, may be added to the 

alkaline solution. L. A. C. 

Oil fuel burners. 11. E. Ellis and F. R. Macdonald, 
Tanidon. From E. (\ Row<len-Smilh, Cairo. 
Eng. Pat. i;n.9;V), 3(1.5.18. (Api)l. 8958/18.) 

Dischoriic of iuflamuiable litpLuls. Eng. Pat. 

12->,961. Sec I. 

('oiuhu st iou in furnaces, I'iUg. Pat. 131,864. See I. 

(.’encnif inq j/ressure. I'.S. (hit 1,313,698. See T. 

Oisf illinq Otis clc. Kiig. Pal. 131,31)5. Ncclll. 

Fufl from poper, Pat. 13l,M6. See V. 

Jhairoijrn. F.ng, Pal. 131,091. ,SVfi VIT. 

Jlydnujen. F.iig. Pat. 131,328. »S’rc VHl. 

Jli/dnujen. Fug. Pat. 131,317. See VII. 

Itiulroijrn eir. Fng. Pat. 131,681. *V(V AMI. 

yifrinicii roinptiuml front uilro()en of a( inosphere. 
Fug. Pat. 131, 609. See. \ II.‘ 

('cment. Fug. Pal. 131,161. See. IX, 

(;as defector. I^S. Pal. I, .313, 323. >S’cr XXIJl. 


IIb. DESTRUCTIVE DISTILLATION ; 
HEATING; LIGHTING. 

J^liofumet t ic settle; The - - H, Fi. Ives. J. 
Franklin Inst., J9J9, 188, 217 — 235. 

Tins paper is a revision to date of the author’^ 
Bystem of colour ditferenee pholonietry deKindbod in 
a proviouH cominuni( alion (Trans. Illuminating 
Etigiiiooring Hoc., 1915). 'i'lio following factors are 
; diseusBed : Conditions «)f observation; method of 
, choosing observers; relative InmiiiouH values of 
I radiant energy of various wave-lengths; the valuo 
I of tlie lumen in terms of the watt of luminous Iluxj 
I Htandardsof luminous intensity ; standards of colour 
I ditferenee. As the scalo now stands, it is claimodj 
; it provides coniplote and practical moans for the 
. precision measurement of the luminous values of 
' all kinds of light sources. — E. H. H. 

j Patents. 

! Distdlaiion of coal. II. J. Toogood, and R. 

' Dempster and Sons, Ltd., Fils ml, Yorks. Eng. 

I Pat. 131,409, 16.7.18. (Appl. 11,010/18.) 

I The pro<'oss of earboniHation of coal in intermittent 
! vertical retorts deserihed in Eng. Pat. 28,201 of 
I 1908 (this J,, 1909, 12^0), in which retorts in widely 
■ diircreiit steges of carbonisation are coupled in 
[ such manner that the lean gas coming off from tlie» 
! nearly spent coke in one retort traverses the newly- 
I charged coal in another retort, is modified in that 
tho incandescent coke in one retort is steamed fn 
a downward direction, and the gas evolved passed 
through tho adjacent retort or retorte in an upward 
direction or vice versd. The process can be applied 
to carbonisation in inclined or horiisontal re^rts. 
In the case of horizontal retorts, the steam it 
! superheated and introduced into the retort at t!^ 
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Wghest available nroesuro throiij?h a minute orifice. 
(Bee also this J., 1919, 3i9A.)~J, fi. 0. T. 

O.as mantlfs; Ptocfiss for (he y reparation of 

from rrUuloxe. F. Hroslaucr, iierlin. Oer Pat 
312,177, 27.2.18. 

CIkm.ucohk is IrcalcHl at any sta^o of its conversion 
into niaiitlcH with ether, alcohol, glacial acetic 
acid, methyl alcohol^ or similar substanccH includ- 
ing solvents /or resins, or with mixtures of such 
fiub.Htanc(‘H. -C’. A. AI. 


C'us mnnilcs; I'rorrsit for (he manufacture of 

from cellulose fibres. Al. Mayer, Herlin-Schdne- 
l^erg. Ger. Pat. 312,178, 27.2.18. 

or (olliiloHO j-ariiK or fabri(« nro bloaohed, 
mid the rcsiiliiiil inoryaiiio coiistitueiitK thou re- 
moved, c.(/., by troalmont « itb acid. — C. A. M. 


j Sa/h of umido ofiionic subatances; Manufacture of 
! \r~'- Co.. Ltd., and H. N. 

i (Ap,>L 

i vvlid?'”'"''-"' “'’■''"e- toluidinc, or 
xyhdine, in the free state, in solution, or as an 
' emulsion, and excess of an acid, either in the 
i gaseous or liquid form, are sprayed through 

•' a cnrZl ''T " by water coils or 

i rn,? I>‘^«ses into a 

I conden^r, and the organic salt is removed through 
I a manhole at the bottom of the chamber ~L A G 


I l^ulphonk acids; rroduction of . H D Gibk 

j C^ero'dale Va., J A. Ambler, Norwich,’ Vonu.] 
and The Selden Co., Pittsburgh, Pa., P.S.A 
I i^-ng. lat. 131,970, 8.7.18. (Appl. 11,190/18.) 

1,300,227-8 of 1919- 
I IS . I.U.), 2H0 a, 405 .\. A partial vacuum may 

maintained in the reaction chamber in order to 
Vecolorutnijauhtni. U.8. Pat. 1,311,201. See XVJl hydrocarbon to boil at a lower tempera- 

’ ' sur!^ T In atmospheric pres- 

’ .MeUis chieHy the y;om-mo!io.sul- 

■ piiomc acid when sulphonated at 150° C whilst 

■ I''’«‘biced by sulphonating at 

, 2l0° -2;>0° C. Horn naphtbalene the 2.7dtsul- 
: ‘obtained by sulphonating at 220° 

I -230 ( ., and the /i-monosulphouio acid by sul- 

in!^"nnVnr f below the normal boil- 

! nmin^^ vacuum being 

, maintaiiKd in the r^'actiun chamber. 

Separalintf Utfuiil mixtiirrs. hhig. Pat, 131,310 

I Cleaniuij mrlals. Kng. l»at. 131,155. ,S're X. 

j 

i iV. -COLOURING MATTERS AND DYES. 

A-Vimmcfrii- ,1^. (’, W. |>,„.tcr !„id (\ T Hi, si 
3. Amcr. ( licin. Skk ., 1<)19, .11^ 1201- 1207. 
liiK mctliyl and etliyl carbinols math* l)v the Giig- 
I naid reacliou irom /GamiuobcnzoplieuoMc, ami the 
, bonv,b.v,lro| ebtanud by r,.,!„cti„n, l,a,o laa-n 
, diaz.itisod and 0,1 with /<-na|,Mlhol, dirnotbvl- 
• I ']i'Pl|tliolsul|)bo)iic acids, and napbtbvl- 

; .nn no.Hul|.l.onu- acids. Tlio dyes am iiiostIvS-ell.'nv 
■ fo rod lour and .nnlain an asvnnnolri,' earbnn 

. nn,l „ bo i.arUally rosnlcod by dyiariK „„ „„ol 
tb s , desorbing ninro of t|io bovn-nnaiilioation 
(iSte also .J. Chom. Soc., Nov., 1919. ).-J C W 

: rin,n-cr,l„l; rnjsluU,,,,rn,,l,,i „,„1 o,,t\c„l i.ivpntic, 

fd the pludoti rapine sensif isnoi due — K T 
: J- Acad. Sci.; 

Pi.VAVKnnn,. 0, r.(i;-trin,oth,v|.,V,-o,vanino in, lido) is 
I «''vvr balido of J.liotograiihio 

pMcs to groon ainl yollow light. Tbo various 

.vl’Va *" 'i 'To ‘'''.'sfi'llims arc do.soribod. ](, 
ixbints a brilliant rolloclion ploocbroi.sni and an 
oUrcnud.v strong double rofraotion. (See also J 
Chom. Noe., 191!, , .4!)0.)~J. F. S. 

i Jtoou-ecd ,■ T/,r yell,„r nJouno.j suh.danccs of 

41, '-ik) 

llAtiWKKii iKilIon oontains about 06% of pigments 
■ .''hivli give procipitatos with basic lead aState 
I bo obiof one sooms to bo a glucosido of irf; 

. rhamnotin, but the le.ist soluble one is a ouercitin 
; gltioosidc, which melts at 228»-229° C. U>\ cherry- 
^ red Oil, and is therefore dilfercnt from its known 

I rnaL'n®!lj‘!T'\v!"*""’ «'wl in- 

Pyrazole dyes. Meyer. See XX. 


IIL— TAR AND TAR PRODUCTS. 

AmVim-; kefrrininufion of —• m dilute aqueous 
solulton. \V. G, 0. (■liii.stianseii. J. Jnd. Km; 
CJjem., 1919, il, 703 701. 

A siMiu.K. (oloiimcLny routine method for ilcter- 
mining small (luautities of aniline in water e.u. 
in the a(|ucous liquors from reiitificatioii, is ’ha.seil 
on the lormatioii of Hungo’s Violet. Five c c of 
the a(,ueous hq.iiid is treated with 1 drop of dilute 
«<)dium liy< roxulo solution, 3 drops of a saturated 
iiqiieous so ution of idieiiol, and 4 c.c. of a fresh 
Hdturated filtered solution of blenching powder 
A tm- standing for i hour the liquid is diluted with 
^ c.c. oi water and its colour compared with those 
produced uiidoi; similar eonditions hv water con- 

015 , 02 . 0 - 25 , 0 - 3 , o-l 

14, and O’.,,, of aniline. As the coloration is not 
IHumanent, a .set of standards is jirepured by mix- 
ing solutions of red nmi blue inks in suitable pro 
K.I"','-"’ "'’''‘"K n'lllicient finoly powdmed 

Cb.dk In piodnco, niter niniking, the degree ,.f 
oiiaeUy hIiowd by «, lnnl lest li,|uids. J. H. |,. 

Patents. 

I>isM/in,; the lUrer boilhu, coiislil iieiils from oils 
C-!/-, bfo-oll om other l,l;e Uoools; A,,,„,rotus 
"Initnki'r, Sbeltiobl Kmr |>.,( 
ldl,dti.5, 21..''). 18. (.\ppl. 810()/I8.) 

A STii.i, oonsrsting of n nnnilK'r of tubes arrjingo,! 
witliin an annular tliambor is situated diroctiv 
above a tubular hoal-cxolmnger of similar oonstru,- 
tion. An .•innulnr ebamber surrounding the still 
ernmnuuKates at its h.wor emi with tlt’o in^on,,' 
of the beatexohangor, and at its upper end with 
B oliamber e.xtending aoross the upper surface of 
the apparatus and wTiich is in eonimunieation with 
tho interior.s ot the tubes of tlie still, and with 
ecomj annular ehamher .surrounding tho first This 
w'll'rds'^s may be extended down 

dosirod 1 ’^. " ’"‘7“""' 'matexehangor to nnv 
" m'O, imd contains n scries of ll shaped 

aS “ an,r'’‘''l' a»'4a>>Ie distai oes 

jr t’h.f n’"' ! *»’ >* “"itable pipe, 

tions Th^ ri ‘ 1 <“*“'"“‘0 i>* Vac- 

t^^ons. fhe .still IS heated bv steam The oil to 

^fteJTn “''T''" ^''0 ''0at^xchanger. and 

TOd sUll tr"ave'*rs''“»*' ‘''"’““eh the heateLhanger 
on K n i'> a downward 

bi^ thn IfsW 7'’? ‘'’0 ‘•■"tillates retained 

X base or^tht herF‘"t*' «"“»y rodenaes at 
eZugraducwl‘S^‘’$“”«'-'^ 
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Patknts. 1‘he energy necessary to break the cloth is indi> 

, „ . w 1 . ■ . catod by the area enclosed by the curve of co* 

Inmijo; I toccks for ooraifii/n/ brotnrne derrvatives ordinates. For static tests loads are applied by 

of aod of its hom(tlo(jues. S<k\ Chiin. des sliding weights on two levers operating on the 

I Sines du Khone, Pans. Eng. Pat. IPtSOt), bottom clip, the two sides being adjusU'd to uni* 

21.8,18. (Appl. 13,618/18.) Int. tVmv., 10.10.17. formity with light loads before applying the 

Rromination is ( arried out in sulplnirir thlorliydi in heavier loads by hanging weights on the ends of 

((^hlonwulplmnic acid) .solution in pre.seiu e of phos- the levers. The machine is also ada])ted for apply- 

phoric anhydride. The water formed by the oxida- li«»ited cycle of sm cessive stresses by ineanH 

tion of the liydrogeii bromide ijrodutvd during of a bar pre.ssed against tlie middle of the strip 

bromimition, combines with the phosphoric an- Kv means of a ladl ( rank lever operated by a cam- 

hydride. There is consi'ciuentiy no nascent sulphuric wheel, whereby the extension for a given load in 

ac id produced, and variable yields due to sulphona- magnified. The deflection brought about by the 

tion of indigo are prevented.- L. L. L. i I're.ssure of the bar is measiireil by an elec trical 

: contact at the top of the bell craiik lever, (’urves 
Indiijo-uelhnr srrtrs, Vie pa rat ion of Intm^coin- are given illustrating the application to the cloth 

IKtunds of the . Farhwerke vornc. Meister, of stresses up to 60 Ih. applied gradually. 'I’hese 

Lucius, and Hriiniug, llochst. (Jer. J*at. 312,601, i curves show in the initial porliofis a relatively 
30.12.15. I greater resistance to stretch than in the later 


Tiik yellow vat colours obtained jcccording to Cor. 
Pats. 25(),1I5 and 266,875 (see I’.S. l*at. 004,988; 
this J., 1011, 886) are treated with hydrosulphites 
in pre.senee of an alkali oarhoiiale. 'J'he insoluble 
free leiico compound (phenol) is form(‘d w hich is 
much mor(* stable in tlie air tluin tlio red solutions 
obtained with h,vdrosuli)liites and caustic alkali. 
Examples are givtui of the use of tlu> dyes prt‘- 
pared from indigo and 5’5'-dimethyI)ndigo by the 
action of benzoyl chloride and hcmzotrichloricie. 

-(L F. M. 

o~[]t >/dr]o.r!/-oz(>-fl!/efituffs and rlinuninni rnni- 

■jKtutids ffti’rrof ; M a ini fort ii re oj oud pnurss 

of duritiif thrrnrith. (). Iinr.'iy, Jyoncloii. From 
Society of (,’hemical Industry in Hash', Switzer- 
land. Eng. Pat. 120,782, 12.7.18. (Appl. 

ll,45>^/18.) 

;j-M()N(ini ri{0-f/-liy(lr<)\y-diazo-ar\ I coin|jouiidr. tree 
from sulpho groups are cou|(l('d with 2amii <) 
uaplitliah'uesulphonif acid coinponuds free Irom 
liydroxy groups, producing dyestiilfs which whcui 
aftc'r chromed give green shades of a purity and 
fastuc’ss to light not previously attained with dye* 
Rlillls ()1 this class. 'I'Ik' dyestiilfs may be clye<l as 
acid colours and them after chromed, or the' 
<‘hroinimn lakes iinn' he produced accor<liug to 
Eng. Pats. 26,460/12, 15,456/ 15, 101,045, and 

116,5.35 (this .)., 101.3, 005; 1016, 1255; 1017, 512; 
1018, 460 a), and tlu*n .ajiplic'd to animal lihrc's from 
an acid bath; the* chroniium lakr's are insensitive 
to copper. L. L. ]j. 

('ofonrimi jirodnrf. I'hig. Pat. 120,761. Srr \'J. 
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Textile fahrirs ; Meehoniad ond jilii/sicol tests ftpr 

. K. II. Pickard and VV.' M. Wallace. 

.1. 3V*\t. Inst., 1010, 10 , 240 - 214. 

A AfACHiNf: for testing tlie resistance of textile 
fabrics to the impact of a heavy jieiidulum has 
been constructed and its ojX'ration investigated. 
It is concluded, however, that the imimct tester, 
originally introduced for testing metals, does not 
give very satisfactory results with fabrics, wide 
difference.s being obtained for somples from the 
Hame piece of cloth. It was found al.so that the 
rupture did not always take place across one sec- 
tion of the cloth, and the distribution of the stress 
depended on the nosition of the w'cake.st section or 
sections and on the nature of the rupture at these 
seetions. More consistent results were obtained 
with another machine designed to indicate the area 
of the stress-strain diagram under direct tensile 
stresses, the load being applied in increments, and 
the extensiooL of the cloth measured for each load. 


; portions. This is cliaracteristic of all fabrics, and 
probably renivsents the initial resistance of the 
: Threads to longitiidimil displacement. After the 
i maviimim load of 66 lb. liad lieeii attained tlu* load 
■ was gradually released, and tlu* immediate return 
of the extensions noted, Tiiese figures show much 
greater extc*n.sions for the same* loads, indicating 
: lhat thc‘ r(‘covery of the Ktraiiu*d fabric is not im- 
mediate; it is also ohsc*rved that W'hc*n the total 
load is relc*a.sed there* is a residual stretch remain- 
ing in the clotli. As the c'lastic rc’storing forces 
: exert Hieir action, this rc'sidual stretch is gradu- 
ally diminished, and afU*r a fc'w hours’ rest the 
“ permaiu'ut str(*(c h ” of tlu* cloth may he* ror 
, ciudc'd ()ii again applsiug tlu* tension a curve 
yer\ .similar to tlu* hist oiu* is obtaiiusi, hut show- 
ing greater extensions owing to the permanent 
st retell in tlu* c loth. 3 his principle of repeated 
slrc‘tclu*.s may he (l(*v<'h)pt*tl It) indicate the deei‘easei 
ni tlu* resi.stauct* of flu* c lt)th as tlu* result, of wc'ar. 
It the c am w lu c l be uu*cluiui» ally clriv(*u, the appli- 
cation and relcasci of the* sti“t*sKes follow con 
tinnously for any clc‘sirc*d number of cycles, and the 
decrease in the teiwih* strength of tlu* clotli due tp 
the internal wear niav be ch tenuiued l)v a static 
test. J. F. p. 

[roper] pulp disrolorolnni. (!. J,. l)ach(‘Ider. 

Jhipt*r, 101‘h 21, 1606 1007. 

I.N tlu* l)l(*a(4iing of juilp j)n'])ared from cotton 
lint CIS ;ind hull librc's a considerable cliHcoloralion 
t)i the bleached pulj) was ol)sc*rvc'd aftc'r drying in 
tlu* oven at 110'“' (5, and the discoloration was 
greater the liigher the jiroportion of bleaching 
powder eonsuiued, wheri*as the same samples, dricul 
in the* air at 30' (5, retained their standard white- 
iiesH irrespective of tho excess of bleaching powder 
u.sed. Quantitative colour determinations were 
made* oil standard sample's of wood |>ulpH aftc’r dry- 
ing at 3(P, 70^, 75'", 87^, and 102'" V. for JO liuiirs. 
Jt w'as found that, whereas unh]c*ached siiljiliitee 
and sulphate pulps sliowed only a slight discolora- 
tion, increasing with the temperature of drying, 

I unhleachcd socla (aspen) and bleached sulphite 
pulps were aflectc*d about tvsicc* as much, whilst 
: hlcuiched aspen pulp show'ed foui- times tlie dis- 
I coloration of thc^ lirst two. A bleaclmel luilj) is thus 
far more sensitive to discoloration by heat than 
the same pulp in the unbleached condition, amt 
the danger is grcaier the larger the exeess of 
bleach licpior employed. Jt is suggested that this 
i discoloration is clue to the formation of a ehlorih- 
aUsl product. — J. F. B. 

; Starch in paper; t >uanf itotive eMimatutu of , 

V. Voorhees and O. Kamm. Paper, 1019, 24, 

! 1091 -1095. 

I For the determination of .starch in pajjor by hydro- 
! lyaia it i» essential that tho starch be first exr 
j tracted from the paper before hydrolysing with 
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mineral acid, otherwise a substantial quantity of 
cupric rediicing sugar is formed at the expense of 
the fibre itself f^or this purpose, digestion with 
dilute acetic acid is rccomiiicncied. l^ iv'e grins, of 
the paper, torn into shreds, is placed in a 500 c.c. i 
round bottom ilask, and covc-red with 200 c.c. of 
water containing 5 c.c. of glacial acetic acid, and 
the licpiid is hoiled under a rcllux condenser for , 
Ij hoinH. The extract is decanted through a 
Uuchner filter with suction, and the pulp is 
wa.wficd with AO c.e. of hot water. To the filtrate 
is addc'd 15 c.c. of strong hydrochloric acid, and 
the solution is boiled for 00 niiniiU*s, the volume 
being allowed to decrease by evaporation to about 
200 c.c. The acid is treated while hot with solid 
soilinm carbonate until clfervesccnce cea.ses and 
the solution is made up to a known volume. This 
is titrated into 2 10 c.c. of boiling Fchling’s sola 

tion, boiling for one minute after each addition 
of sugar solution, and the end point is deter- 
mined by spotting with ferrocyanide and acetic; 
acid. The Fehling’.s solution is standardised 
against ordinary paper makers’ stanh hydro- 
lysed in the same manner. Control tests have 
slmwn that staich aihh'd to paju'r may lx* 
extracted and estimated in this inanm'r Mith 
sufficient aoeiiracy, ilmt the acetic acid treut- 
inent liberates the starch from its combina- 
tion with tiu* other sizing agents, that the latter 
have no inlliienec* on the eiiprie reducing value, 
aud tliat ill 'papers composed of eoltoii rag and sul 
pliite pulp fibres the amount of sugar contributed 
})>• the pulp itself does not exceed l)*2':, euleuluted 
as starch. On the other hand, soda wood pulp 
and particularly meciianical wood pulp yield ap- 
preciabh; (junntities of cupric reducing substances 
which raise the starch value unduly. —.1. F. IT 

Sulithitd fuel p/'mr.s*.') ; Strehlenert'n . ;M. 

Miillcr. I’afiierfab., lOU), 17, 1)17- OUT CSce this 
J., 1919, ai8 a). 

A SATrsFA( ToiiY material for the coustruotion of the 
jilant has been found in Krupp’s silicon-iron. The 
yields on the large scale* at the Oreaker factory show 
from 7 to 9'5% of dry fuel from liquors containing 
11*5% of dry substance*. The roa(;tion takes place 
more n*gularly in the* large autoclaves than in the 
small one's, and it is peissihlo to work at lower 
temperatures and prt'ssures. The use of coinpresse*ei 
air for oxielation has lx*eu discontinueel. No 
sulphuric acid should he formed in the early stages 
of the boiling wliile the temperature still remains 
moderate ; leir this reason the air is completely ex- 
hausU'd from the* auteie lavo at the start, and oxida- 
tion is uvoideel. No cliange; take*s place in th «5 liquor 
during the he'ating up until a temiperature is 
reaehexl at whie'h suli)huiie: aeid is fornmd. Then 
tho decomposition sets in instantaneously and a 
dense prixupitate, wliich can b(i readily filtered, is 
oroduced. The dec;omposition continues during the 
blowing off, while the prt'cipitate becomes more 
granular. This is assisted by the rapid evaporation 
of the liquor which takes place during blowing off, 
and effects the removal of 25% of the water. An 
oxtvss of heat amounting to about 30% is developeil 
during tho chemical reaction. Tho blow'-off valves 
are constructed of hard lead, and the faces are re- 
ground after every operation. The precipitate is 
c ollected and drained on a filter-bed to a content of 
40-15% of dry substance, and is then further dried 
by waste heat- to about GO/' of dry substance, in 
which state it is ready for combustion. Tho fuel is 
burnt in rotary furnaces, 4 m. long, placed in front 
of the steam boilers ; it is fed on the counter-current 
principle and becomes further dried until it reaches 
the middle of the furnace, whore it is ignited. It 
may also he burnt as a powder by injecting it into 
the heartli of the steam boiler by compre.ssed air. 
The fuel is host transported from tho factory to the 
boiler house through pipes under blast pressure with 


' exhaust furnace gases, whereby a further drying is 
effected. The time of boiling tho waste liquor in 
the autoclaves depends on the composition of the 
liquor; decomposition cannot bo completed in less 
than four hours. The presence of sodium chloride 
due to the use of salt water in the factory has a 
very deleterious influence on the reaction. 

-J. F. B. 

Impermeable fabrics. Dubose. See XIV. 

Patknts. 

Fabrics; Froces.s for rendfrimj (jas and water- 

proof. Frocess for doping and fireproofin^f 
fabrics. A. Flatters, Bramhall. Eng. Pats, (a) 
129,155 and (a) 129,456, 16.7.18. (Appls. 11,607 
and 11,608/18.) 

(.\) Tkxtilk fibres an^ coated with a homogeneous 
colloid consisting of a mixture of casein, borax, soap, 
glycerin, and watt'r; tho dried coating is then 
nuidered w’aterprcwf by coating with a solution of 
commercial gum animi. (n) Tlic dope consists of a 
mixture of tho ingredients given in (a), along with 
glue, g(*1atin, “ oil mulch,” aud soluble creosote. 
Th<' “oil mulch” consists of an funulsion of gum 
arable, cod liver oil, and water. For tbe firejiroof 
dope tho casein and “oil mulch” are replac<*d by 
a further additionof borax and magnesium sulpliate. 
A fireproofing and wati'rproofiiig coating of am- 
monium siiipbate, powdered aln'stos, white lend, 
and gum animi or ” fabric copal ” is linallv at^plicd. 

-^L. L. L. 

Fibrous substances; Trcahncnt [ftrcproofinij] of 

. A. Ward, Mali fax, and A. IT llenshilwood, 

Bradford. Faig. Pat. 130,662. (Appls. 3898, 
6.3.17, and 5052, 22.3.19.) 

Fnmous substance's and fabrics employed for en- 
closing explosive charges arc* treat’d witli a view to 
preventing smouldering after discharge by im- 
pregnation with a solution of a readily fusible sub- 
stance which forms a. glassy coatiug. Suitable sub- 
stances aro boric acid, ammonium borate, and 
ammoniuiu pliosi)ljate, which are used on vegetable 
libr<*s ill the form of 1—2% solution.s, and micro- 
; cosmic salt which is used at 6% concentration. 

— J. F. B. 

Textile fibres and fabrics and other porous and 

I absorbent substances; Treatment of io render 

same less inflammable. P. Spence and Sons, Ltd., 
and T. J. 1, Oraig, Manchester. Eng. Pat. 
130,743, 3.8.18. (Appl. 12,683/18.) 

1 Fahutcs or other materials are impregnated with 
: sulphur either Ix'fore or after (preferably after) 

! iH'ing subjwted to a fireproofing treatment, €.(}. 

I according to Eng. Pat. 16,153/14 (this J., 1915, 

I 86S) witli alumina aud an alkali carbonate. A strong 
j solution of colloidal sulphur is prepared by treating 
; a solution of sulphurous acid with hydrogen 
sulphide and neutralising the free acid; alt(*rna- 
I tively n solution of sulphur in a volatile solvent may 
he employed. Tho fibres or fabru's are impregnated 
with this solution by a ” padding ” machine, 
i The prcjH'Uce of the sulphur is statid to prevent the 
fircpnx)f('d materials from smouldering at the edges. 

— J. F. B. 

Fabric; Composite . W. Beardmore and Co., 

Ltd., and N. Meadow'croft, Dalmuir, Dumbarton. 
Eng. Pat. 130,827, 18.9.18. (Appl. 15,170/18.) 

A HASK of fine cotton fabric is coated on on© side 
: with an adhesive comprising gelatin, glycerin, and 
: dilute acetic acid dissolved in hot water, and wet 
i gold-beaters’ skins are laid upon the adhesive coat- 
j itig; a solution of alum or aluminium acetate or 
I other damp-proofing agent mav b© either mixed with 
the adhesive or spread over the reverse side of tbe 
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fabric after the skins have been laid, and the skin- 
covered surface may be finished with a coat of 
varnish. — J. F. B. 

Cellulose textiles; Process of ireaiing [uyith 

The Fine Cotton SpiniUTs’ and 
Doublers’ Assoc., Ltd., and M. Cunningham, 
ManchesUT, and C. F. Cross, lyondon. Kng. 
Pat. 131,212, 21.11.18. (Appl. 19,111/18.) 

Cotton textiles or spinners’ raw cotton materials 
are treated with caustic alkali of strength below 
that which produces the effects of mercerisation, 
whereby the material is improved in elasticity and 
extcuisibility . A suitable cau.slic* lye may contain 
9% caustic soda, but the st length may be varitnl 
somewhat and the treatment canic^d out iK'tweeii 
15^ C. and 50° C.-~L. I.. L. 

Silk and silk wastes; Process of producimj foam 

or froth baths for inajumininn . P. Schmid, 

Basle, Switzerland. U.S. Pat. 1,313,235, 12.8.19. 
Appl., 5.0.17. 

A DiLCTE acpK'ous solution of sodium carhonnto 
containing only seriein as the frolli-i>rodueing suh- 
stanco is heated to Iniiling to produce* a froth bath 
for tlie degumming of silk and silk wastes. 

- J.F. B. 

Visibility of ulijevts; Process for dimini shiny the 

and ])rc cenfiny their briny jficked up by 

an artificial beam of liyht. Sex . Nauton Freres 
ct de Marsae\ and T. F. Tessc*, Sl.*()ucii, Frane‘C>. 
Fng. Pat. 131,309, 21.5.18. e.Apid. 8055/18.) 
Int. (’onv., 23.1.18. 

Tiik object, e.y., aeroplane fabric, is first coated 
with a ground coat of a matt, very dark-colourcHl 
opac(UO varnisli, wliic'h m iy l>e composcxl of opacpie 
pigments, sucdi as smoke blac k or Paris blue, incor- 
porated in a medium of a fatty varnish, ccIIuIokcs 
ester, insoluble gelatin, etc., and one or more* coats i 
of a coloured transjiarent or translucent varnish 
are then applied, the colour being seb'ctc'd accord- 
ing to the nature of the sourco of the j)roj<‘ctecl 
light. The translueent coat is compo.stcl of a rc'd 
lake, more particularly Alizarin lied precipitated ; 
on pure aluminium hydroxide, and a transparent i 
varnish. This combination has the effect of 
absorbing the rays of light of which the beam is 
composed so that practically no light is reflecdc'd. 

--L. L. L. 

Covering and producing taut ness of fabrics, espe- ' 
dally applicable fur aeroplane irings or other 
air-craft components. F, Cumlxus, and British 
Cellulose and Chcunic al Manufacturing Co., Ltd., 
London. Kng. Pat. 131,381, 10.0.18. (Appl. 
9488/ 18.) 

A DOPE or solution of cellulose estc^r, witli or with- 
out addition of a sofUming agent or other licpiids 
or solvents, is applied to a fabric stn*tchcd on a 
framework, a;id while the dope is wet a layer or film 
of cellulose ester is fixed thereon, either in sections 
or complete lengths or pieces, in such a manner 
that the film adheres firmly to the fabric and pro- 
duces tautness after drying or evaporation of the 
solvents or licjuids. Further layers or films may bo 
applied upon the first. Woven net or paper or 
other suitable mat<jrial in mesh, network, or sheet 
form may be used as a reinforcing or supporting 
material embedded in or in combination with the 
sheets or films of cellulose ester. — L. L. L. 

Wall-covering ; Process of producing and pro- 

duct thereof. R. H. Wiggin, Fast Orange, N..T., 
Assignor to H. B. Wiggin’s Sons Co., Bloomfield, 
N.J. U.8. Pat. 1,313,053, 19.8.19. Appl., 9.9.16. 

A WATKR-RRsiSTiNQ surface is produced on a fabric 
bv imptoj^aating it with an aqueous solution of an 
albttnunqid iqttd aaolubla soap, ond then treating 


with formaldehyde to render the albuminoid in- 
soluble, and with an aqueous solution of a water- 
soluble inotallic salt to ix'iider the soap insoluble. 

-L. L. L. 

Doping aeroplane and the like fubt'ics or materials; 
Means for - A. Moml, London. Kng. Pat. 
131,940, 30.9.18. (Appl. 5019/18.) 

A coNTUiv.\NCK for eloping aeroplane fabrics and 
the like consisLs of a fi'U-covtTed roller and a 
number of bruslies rotatcnl by means of the roller 
and so arrangc'd that successivcc bruslies rotate in 
opposite direciionM. A lic]uid such as acetone is fed 
oil to the roller from a container above, and an- 
other c ontainer ft'eds the dcqie on to the surface of 
the cloth in front of the first hrusli. -L. A. C. 

1 ’ i.scosr ; Manuf, icture of filamentous material 
from -- — . A . Pellc rin, Trouvillc', France. Kng. 
Pat. 121,731, 17.12.18. (Appl. 21, (Hi/ 18.) hit. 
(’onv., 29.11.13. 

A riLAMENTors mass, espec-ially suitable for etirding 
and KpiniKiig purposes, lueparccl from a viscose 
Kolution bv the* process de.scrilx'd in b'r. Pals, 

410,773 anil 412,022 (this .L, 1910, 811 ; 1912, 913), 
is dr.Hwn through a precipitating bath by means of 
a cylinder; the spes'd of the cylinder may be regu- 
lated by a chaiigc'-spec’d gear with expansible 
)ulh‘ys or other mc‘ans,ancl thereby the fineness and 
ui Ilia nee of tlu' lilaiiienls varicMl u.s desired with- 
out interrupting the |)roce.s,s of manufacture. 

L. L. L. 

(U'lhdasc acetate; Mann fact lire of — J. Had- 

cliffc'. Fast llarnet. Fng. Pat. 131,357, J 3.5.18. 
(Appl 8213/18.) 

(’ki.mu.ohk is acety luted with an excess of acetic 
anhydride until the desired degrt'o of aeetylation 
is attained. The acc*tylation is then stopped by 
mixing with tlie mass linely powdered salts contain- 
ing a large jiroportion of water of erystallisation. 
Ju thi.s manner water i.s distribuUai throughout tho 
mass rapidly so that accdylation is eliecked at the 
corrc'ct time, and cxc.essive dilution at any part 
avoidc'd. — L. L. L. 

Paper pulp; .\pj>ar<dus for opening up and 

removing undestrabl e mat ter therefrom. J. 
White, Fdinburgb, Jind F. W. dray, Leith. Kng» 
Pat. 131,118. (Appls. 13,031, 12.8.18, and 17,130, 
21.10.18.) 

The apparatus comprises a vat dividc'cl into com- 
partments by one or more sluices so arranged that 
the oath of llow through the vat is alternately un- 
wanl unci downward. The lighter undesirable 
: matWrs may Ik* retained at the upper level of the 
I vat by the upstnnditig sluices, ancl the ht'uvier un- 
; desirable niattc;r.s settle by gravitation, and may 
pa.s.s into a eliamlK’r below tlie vat. The conipart- 
luc'iits are [irovided with jierforatc'd diajihragm.s, 

I w'hicli may be given a reci proeating or rotary 
motion, to cause loc'al aec^'Ieiation and retarclanon 
; of the rate of How tli rough tlu* vat. 1'he separator 
I i.s an efficient fibre washc'r, .since the fibres are sub- 
' jected to a strong scouring action while parsing 
i througli the perforations in the diapliragms. 

: — L, L. L. 

! Hire strair; Treatment of - - for recovery of Us 

I values. M. W. Mar.sden, Philadelphia. U.S. Pat. 

; 1,010,403,19.8.19. Appl, 28.10.10. 

j Tup. straw is subjected to a preliminary steaming 
until it is fully saturated with hot moisture and ia 
rendered soft and jiliant, whereupon it is shredded 
and then leached with steam and water to remove 
colouring qiatter, silica, and other soluble matter, 
thi.s treatment being continued until the liquor haa 
I a density of 12°-20? B. (sp. gr. 1*09—1*16). Tha 
I separaM leaching liquor is treated with cakium 
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carbonate preliminary to the rec-overy of the pro- 
ductft of the treatment, and tho separated fibre is 
waahod and refined. — Jj. L. L. 

Vaper; Apparatus for testing the resistance to tear- 
ing of . G. S. Witbam, son., Hudson Falls, 

N.V., (I.S.A. En^. Pat. 1.30,90.5, 7.2.19. (Appl. 

mi/ 19 .) ! 

A HiiKHT of ])a]M*r, in uhieli a slit terminating in a ; 
Jiole Iia.s hei'ji uiiuk', is .stretched tightly between j 
two spring chun|)s againnt a vertical board. The ■ 
lower edge of the paper on one side of the slit, 
which has not favn clipped to the board, is attached 
to a swivel clamp at the end of a balance scale-la'am 
adjusUxl to a liorizontal jmsition by means of 
sliding weights, From the other end of the beam is 
su[-i|)ended a cuj) into which liipiid may Im delivered 
from a burette. The weight of the licniid, plus any 
additional load wliich may be ajipli 4 ‘d by the .sliding 
weiglit, is ol)Kerved when tin* |)aj)er start.s to tear 
from the punched hole, and the length of tlie tear 
is recorded by a jH>inter ( urried bv the lK*am. 

— ,T. K. If. 


constituents is precipitated after about two hours 
as a carbonaceous deposit. — C. A. M. 

Gas mantles. Ger. Pats. 312,177 and 312,178. See 

II B. 
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laper; Manufacture of a heat -insulating material 
and a fuel from - - ^ appUcahh to other pur- 
po.^es. I,. A, Kdwanls, Lomh)n. Kng. Pat 
131,140, 20.8. IH. (Appl. l.i.rKil / 18.) 

W.AHTK pafM'r in reduced to pulp by .soaking in cold 
water for two or three days, tluni broken inlo small 
pieces, subjecU^d to a light rubbing or rolling pr<^- 
sure and dried in the air or by other means. The 
product i.s a light, coarsely gnuiular substance suit 
able as a iMuit-insuhiling UH'dium. for produciii<»‘ 
fuel the c();u\se granulated material is iminegnated 
with paralHu or other, preferably lieavv, bvdro- 
earboii. - h. L. fi. • . . 

f\/pe.r mass f /m/der-marhe] ; Jdoress af i>rcpaiing 

P.AimR-.MAKiN(j material, sucli a.s wood, .straw, grass 
etc., IS lutiinately mixi'd with 10—00 of lake mmi 
(sai)roi)el) and the* mass made into the desired ‘ 
lorm and dried in tlie air or at a moderate lu>at ’ 
Jhis stideiLs and hardens tlie material, which 
owing to Its content of wav-like suhstances has a i 
smooth surface, and does not require hardenim^ ' 

(’. A. M. I 

inrmic arid; I'mces.'i of preparing poprr rotttoi ^ 

irool, eU. drnlopnig . f, pwinm i 

Os's. 111 . I). II., Horlin. (Jor. Pat. ;n2, 0(3.3, 11.0.18. i 
I'AfKii coltoii wool, oU.., is .satm-ofcl will, a m,I„- | 
tion ol nouhail (ooi-mall loniiato of .•alciiii,, .sti-oii- 1 
tmni or i„at;iio',i,i,ii. Wl,,.,, ||„. inatorial is siil.so- i 
qiionth- moisteocil will' wator tin- InrmaU. is ,lis- i 
wiciated with t he 'liln'ratiou of formic acid Tlie ' 

S'Slc.-e'r'M';'' " I 

I 

TV.,,.,; jH,rlulr.i; - — from the 

in winch the If are contained or susprmfed. N. 
feder^eii, llorregaard, Noruav, Eng Pit 

I'm:’ 

'Ihk ontlot wat.'is ol' w.iod pulp plants arc troaliwl 
AMth air or gas bubbles introdueed into the liquid 
under pressure and then lilnM-ated at atniosphmie 
pressure. The fine air hubbies earry the suspended 
Avood jiartieles with them to the surface.— L. L. L. 

11 (Mfe lyes from the digestion of vegetable suh- 
.sfonm with alkalis; Enwess af utilising — . 

Sl’lS'lO.ian '“‘SSlund, Esson.^ Ger. Pat. | 

Tiijs waste lyos are houtod under pressure at a hiirh ^ 
temperature If soda-cellulose lye is heated und^ * 
pressure to 250°-~300<^ C. the bulk of throrganlc 


i Dyeing and finishing of sfaple-tihre goods. A. 
, Winter. Farber-Zeit., 1919, 30, 161—164. 

! Staple-fibue ” pulp (Kramer, this J., 1919, 281 a) 
is deficient in wak'r-resisting poAver, and material 
: woviui from it will not witlistand pulling. The 
j strength of the goods produced from it is greatly 
I enhanced by admixtiiro of aaooI or cotton yarn, and 
i the mixed material may be Avashed, bleached, or 
dyed like any other textile fibre. For material that 
, has to he dyed pale shades, bleaching with hypo- 
I chlorite is recommended for mixtures consisting 
j Avholly ol vegetable fibres, and witfi sodium ])er- 
' borate f<u’ mixtures containing animal fibres. Dye- 
ing is effected with direct cotten colours Avitli addi- 
1 tion of tilauher’.s salt to the dye-bath, and in cas<*s 
. Avlu're greater fastness is required dyestuffs are 
used that may 1 m‘ “ after-treated ” with efirome, 

; copper, lornialdelivde, etc. The maUu’ial may Ik^ 

I dyeil Avith sulpliido or vat colours or witli Aniline 
Plai'k. ,Materi;il containiruv animal fibres is dyed 
ill a single bath witli dina t cotion colours ancl 
neutral wool colours, h’or finishing, .soluble starch, 
Irish iiios.s, and glycerin ar(‘ us<'d, jind for w:iter- 
msoluhh‘ linislu's, glue, follow<*d by treatment witli 
formaldehyde. —L. L. L. 

Patents. 

Mordant; Aew colouring product and tinctorial 
. K. H. and M. H. Vegas, Hueiios Airos. 

Kiig. Pat. 129.761, 11.6.18. (Ap])J. <182,3/18.) 

'riiE hark, wood, roots and leaves of the retama 
tree are I'vtracted with Avater at 1)0^' 7<P and 
tlie <‘\'tract concentrated by evaporation. 33ie tiee 
IS indigeiioiiis to the jirovinces of San Juan anil 
Aieiidoza in the Argtuitine. Tlie product is mitirely 
innocuous, and may bo used for dveing and mor- 
I (hinting textiles and as a substitute for saffron for 
i colouring lood jirodiicts. — L. L. L. 

: Mardauliug af vegetable fibres \intli lifanium] 

. .1 Ha rues, and P. Spence and Sons, Ltd., Man- 

I J 10.5.18. (Ai,pl. 

i .\ sATi.sKAcriMiv (loffrw of monlantinf;, witliout tlie 
I use ol tannin, may 1 k^ obtained by treating tlie 
labile or yarn with a solution of a titanous'^salt, 
removing the excess, and subjecting the wetted 
, niatenal to air, these operations being rejioated 
I il necessary Iron, if present in the solution, is not 
, lixed, as is the ea.se with the tannin method. When 
, eommercial titanous sulphate or chloride, Avjiicli 
1 usually i^ntairi Ihmt acid, is u.sed, a fuller mordant- 
s olloct may Ih> obtama.l by partially neiitraliwiiiK 
' the tree acid in the solution.— L. L. L. 

r..;.r/VA ly,ri,„i the property of invisihility ; I‘ro,lue- 

l>'"r "/•x7-io Hiilmo. Kiig. 

l‘at. 12!),/ 12, 4.12.17. (Appl. 17, DM, ' 17 .) 

Cotton-, woollon, liiiyii, or other fabric is padded 
witli an niuiiiiiiiiiiii salt solution, .such u.s aliiniiiiium 
siilphacpt.ate, or with tannin. Pigment or in- 
sol n bio colouring niatorials mixed with albumin or 
similar reagent, which coagulates on heating and 
fornis with the alumina an insoluble fixing medium 
for the colours, are then applied to produce pro- 
miscuous colour patchw. The wet condition of the 

of colour effects by 
preventing strong lines of demarcation between 
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Adjawnfc colours. The colours ;ue tixcd by ageing 
or heating so as to coagulate the albiiiiiin. The 
fabric is th(*n waterpr<K)ic(l by passing it through 
a hot emulsion of paraffin, cariiauba wax, Japan 
wax, aiul stearinc. - L. Ti. 3.. 

fiflirics; i rrai went o/ f<t rnnhr ihvm in- 

F. CVx'hianc, ('hoadle Huline. I’^ng. 
I>at, i:30,()7L>, ibH.lS. (Ai.pL 11S1/1S.) 

Thk surface of the fabric is treaUal with a cold 
solution of ay aluininiuiii salt, or of tannin, or of 
siibstaiucs which convert l»i(K)d or other all)uniinous 
matter into an insohible fixing medium ior <olour- 
ing matters; the tiiaterial is then partly dried and 
a solution of lilood or otlier alhnminous matter 
mixed with jugmeiit is aj)plied in i>romi<cuous 
j»atches to tlie fabric. A wax emulsion, consisting 
mainly of paraflin \\ax and stearic acid, together 
with a little .lajuni and ( arnanha waxi's, and 
emulsified with ammonia solution, may he incor- 
porated wmi tile colour mixtures to impart a cer- 
tain degree of watiu-resistami'. 'I'lie aluminium 
sail employed may lie alumiiuum sul|)hae(‘tate, to 
which may Ik* ailded copper a«etat<‘ to impart rot- 
lesistiiig f)rop('rties to the fabric.- .1. F. 33. 

(/'f rd ; /*; ore.s.v fm ithtain iiifj tHod net s \<l re.'isi ii<fs 

far jahrlcs^ finni - AV. H. Hyatt, 3iOng 

3)ittou. Surrey, aiul F. X. l^^c'llowes, Londou. 
3-:ng. 3hit. i.n.tid, 2().s.is. (Appi. i;{,r)2i/is.) 

l^HonrcTS extra* ted from seaweed by hot water are 
rendered iiisoiiihli' and tints suitahh* lor use as 
<lr(*ssingH for fahri<'s etc. -hv ili<‘ addition of forne 
aldehyde.-W. F. F. P. 

Jilcdch nnj }a,iln ('. Tilt, sell, Wiiiti'rthur, 

Switzerland. Fug. Pal, 1 ID. tit).'!, I.IO.lS. (;\p|»l. 
l.').D().V IS.) fut. ('oitv.. 2.10.17. 

Skk (icr. iha. :i00/)7j ol 1!)17; tliis d., 1<I7 ,n. 

Dnf'ihi! H'ifh it-h till I njiiii'.n (t ufjs. I'Olg. Pat. 

12D,irs2. Srr IV. 

('h)am(' litfUois. Fug, Fat. 1M1,772. Srf X\ . 


VII. -ACIDS: ALKALIS; SALTS: NON* 
METALLIC ELEMENTS. 

i^nj>j)fr snlplmie in fhe inesfiifc of s\il idt m ir tu id : 
Klech'inil nmd ut f inif if nnd uiln r p/ o/u’/7 ic.s e/ 

sai urdied noInfKHis of . 31. .M . tioo<lwin tmd 

W. G. 31ors(h. (’hem. and .Met. Fug., PUD, 21, 
ISI- 1S2, 

I’llK specific electrical conductivity at 25“^ V* , 
saturated solutions of coj)per sulphate, (ontaiiiing 
from O' 15 to d'O e(|uivah*iits ot sulphuric acid per 
litre has been determiiied using the enstoiiiary 
Wheatstone bridge arrangement with jilternating 
current. The solutions were rotated in preHenee of 
excess of copper sulphate in a constant kunpenitiire 
bath and the measureineritH continued until con- 
stant reading.s were obtained which indicated 
saturation. The results show’ that the conductivity 
increases according to a straight line law with in- 
croa,sing concentration of sulp3iuric acid. The 
solubility of copper sulphate in the presence of sul- 
phuric acid was determined, the copper sulphate 
content being measured by electro-analysis. The 
curve shows that the saturation concentration of 
copper sulphate falls continuously with in- 
crease ill concentration of sulphuric acid up 
to four o(|uivalent8 per litre. The acid con- 
tent of tlie original solutions was determined 
by titrating with standard sodinm hydroxide 
solution in the presence of copper sulphate, using 
methyi orange as an indicator. The density of the 
solutions measured by means of a Mohr- 
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Wostphal halanco. The specific gravity first falls 
with increasing sulphuric acid content and then in- 
cn^ases rei tilinearly with a ininiinum at about 0.1 
equivahuit per litre.- T. H. Bv. 

.\. Ill inoiuo-ri'co nc r ij itfonfs^ (ff lend iii 

\ Thiiu. (iliiik:iuf, IDID, 55, *241 - 24d. 

(’horn. Zentr., IDlD, 90, IV., 7 Ft. 

A consimkhami.k saving nf lead may ho effected by 
lining the sntiirators w ith acid-proof cement. Only 
:i thin (o:iting of lead necil tlicn he applied to llio 
iron surface as a salt'giiard against flaws in the 
((‘lacnl lining. The rcccivt'r tor the lye draining 
from tile aininonium sulphate may he made ol con 
( rctc or ctMiicnt. ctiatcd w itli asphalt, and line<l with 
lead. 1'h«‘ slmllow pans to r(sciv(‘ the drippings 
arc' coiivt'iiic'iitlv oi copper or lead, cast in oiu* 
pic'cc', whilst seamh'ss wronglit iron or stc'ol tuhc'.s, 
the* thingc's of who h arc nuuh' tight with packing 
of pure rubber, arc suitahh* for the luid conduits, 
D'h<‘ cocks etc. shouM he* mailt* of stoneware, hard 
le;id, or phosphor liroiczi*. ('. M. 

Jfi/dioiH’ii siilfdiidv; l>i'lcnniiuil ion of in ijns 

niui lilt's In/ id lilt Ion. F. (’/.:iko, •! . Giishc*- 

leiicht.. IDlD, ti2, ISD m. 

Tiik titration method for tlic doterminaf ion of 
hydrogc'ii sulphide is in constant use at the Lein - 
und Vcrsiiclisgasanst alt , Karlsruhe. 1'hc gas 
burette* (‘iiiployc'd has a \ oliinu* o! IK) ll<5 c.c*., the 
low<*r and narrow (*t portion having a volume ol 
jihoiil .50 c.c-. Two sc'paratc* scales are provided, 
c'ach reading to t)'l c-.e. : om* si*i ves to measure the 
volume* of gas employc il, and the other to moasure 
the volume of liquid in the* hui(*tte. At its upper 
('lid the* burette* is c losc'd by a thrc'C-way tap, the 
plug of which is bored along two radii at an angle 
of I2t)*^' witli om* another, so that any two of the 
three hranehc'K of the tap can Ih* put into com- 
munication, The* di'tcrniination of hydrogen sul- 
phide* is made hv intc rac ( ion of the* gas with iodine 
.solution (l'0.5t) grin, per litre; 1 c.c. 0*1 c.c. 
saturated w iti) moisture at and 700 mm.), tho 

excess of which is then titrated with sodium thio- 
sulphate or, hotter, arsc'uitei -Kolulion. The corre- 
sponding “ gas normal ” arsenito solution (‘on- 
tains 0*4117 grin. As ()., pc^r litre. Thci determina- 
tion of hydrogen sulpfiide is carried out by first 
filling the burette with iodine solution, thereafter 
introducing about 100 v.i\ of gas into the burette. 
'The reaction is cpiickly comphTed by shuking. The 
volume's of iodine solution in the burette and of gas 
fiw from hydrogen sulphide are read with the usual 
precautions, and tlui li(|uid contcuit of the burette 
transferred Ui a beaker and titraU'd with ursenite 
solution. In the c ase of gas containing from 0*1 to 
liyi. of liydrogen sulfihide, A. “ gas-normal ” solu- 
j tioiis are enqdoyed, } gas-normal or i ‘‘gas- 
! normal ” solutions being emjiloyed for higher con- 
i eentrations nnd “ gas-normal ” solutions for 

I lower concentrations. The heavier hydrocarlious 
; present in c-oal ga.s eiiusc* the* results to be* 0*02 
i too high, which is ivell within the experimental 
error of the method. - .1. S. G. T. 

i Alkali In/porldoritf.s: i'onstifufion of . F. 

Justin-AIueller. .1. Pharm. (■him,, IDlD, 20, 113-”- 
llo. 

Anai.oov of the reac tions of c alc ium hypocdilorite 
and alkali hypochlorite's, and tlie general reactions 
of the latter, lead the author to thc^ opinion that 
alkali hypochlorites liave the formula X'^OOI, 
(XOCItXC’I) and not X(X'l. (See also J. Chem. 
Boe., Nov., 1919.) W. P. S. 

Alumina from rlay; Mann fart are of . V. 

(;lerber. Z. Elektrochem., 1919, 25, 393—208, 

An account of the extraction and purification of 
alumiiiH from bauxite is followed by a deMcripilon 
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of » Urze nimibor of experiments made ivith the ! arsenic oxide. NentraJ or iveakJy acid solutions of 
object of deWsinK a technical process for the pro- ar^nious oxide are stable and may be kept jn- 

duction from cbv of alumina huUable for aluminium < definitely without change of titre. In alkalwo 


manufactiiro. A (tcrman clay iv/w iisei/, having the 
compositifj/i ; SiO^, ; AIJlj, 33 88; 

2-48; CsiO, 070; MgO, 0 31; (Na, K),0, 2-Gl; loss 
on ignition, Jii'li/ . hxporimvntfi showed that 
much of tin; uhnninn could he rendered soluble in : 
hydrocldorio acid by previous ignition of the clay. 
lien ting for three hours at 800° C. rendered 84% 
of the aJuniina .soluble, but much silica dis.solvod at 
the saiiK' time. Jt is supposed that the effect of ! 
ignition is to form a soluble aliimino.silicato and not, ! 
a.s wa.s KU[)jif).sed by Le Chatelior, the complete do- j 
composition of the kaolinito into two molecules of ' 
silica and one of alumina. When the ignition was | 
carried out at 900^ C., very little of the alumina ' 
bocanie soluble in acid, presumably owing to the I 
formation of an insoluble modification of the ! 
aluminosilicate. Admixture of lime with the clay j 
before ignition did not improve the yield of alumina > 
obtaiiKid on snbscfjuent extraction, but the use of 1 
calcium chloride inerea.sed the yield to over 90%, 
whilst at tile same time the tf'inpi'raturo of ignition , 
could be raised to 900^ (h without risk of an in.solu- j 
hie product being obtained. The disadvantage of 
the proee.ss of acid extraction is that the alumina j 
is contaminated with iron and silica from which it , 
has to 1)0 separated by further treatment. In pro- ' 
cesses involving alkali fusion tin* cost is consider- I 
ably inerea.sed tlirough lo.ss of alkali due to form- j 
ation of alkali silicate. Kxporiments have been j 
carried out with the idea of avoiding this loss by i 
using lime to combine with the silica. Clay was ' 
fused with mixtures of sodium carbonate and cal- ■ 
ciiiin carbonate at 800° — 1200° C. and the mass | 
extracted with water to diss.solvc the sodium | 
alumirmte. The best proportions were found to he ; 
I mol. Na^COa .* 1 mol. AhO, and 2 mols. (’aCO, ! i 
1 mol. iSiOj, a yield of 70% of the alumina present j 
in the clay being obtained and an eiiuivalent ! 
amount of the soda used recovered. An improve- 
ment on this process, and one which might bo ^ 
applied technically, is ttie use of barium carbonate 1 
in jilaee of sodium carbonate. The clay is ignited i 
at about 1150° C. with barium and calcium car- 
bonates in the proportions I mol. llaCOj 1 mol. 
AljO, and 2 mols. CaCOj ! I mol. SiO^, with about 
8 mols. sodium chloride as Hux. J'ho soluble barium 
aluminate formed is extracted with water (yield 
about 75%) and the barium recovered by precipita- 
tion w ith sodium carbonate. The sodium aluminate 
solution obtained is then worked up by the llaeyer 
process as used for bauxite purification. In the 
fusion, excess of barium earhonate must ho avoided, 
since it leads to the formation of an insoluble 
barium aluminosilicate. The calcium carbonate 
may all he replaced by barium carbonate, the in- 
soluble ternary eoinpoiind not being formed under 
these conditions. Another process which appears 
to have technical possibilities consists in heating the 
clay with calcium earhonate alone and extracting 
the mas.s with sodium carbonate solution. An 
alumina free from iron, but containing silica, is 
thus obtained which would he suitable material for 
the preparation of aluminium salts.— E. H. Jl. 

Arjieriioiix oxide tind iodine; Reaction between , 

I. M. Kolthoff. Pharm. Weekblad, 1919, 56, 
621— (^14. 

Thr reaction, As^O, f 2I,+2HjO 7:'As,()5+4HI, has 
boeif atudied w ith reference to the limits of acidity 
of the solution wdllpn which a definite end-point 
can be oblninod These limits were determined 
by the colorimetric estimation of the hydrogen ion 
concentration by means of various indicators. 
The purity of the arsenious oxide used is best 
tested by measurement of the conductivity of a 
saturated solution. The common impurity is 


solution oxidation of arsenious to arsenic oxide 
takes place,— W’. S. M. 

A/sen/r acid; lodomctric esimation of . J. 31. 

Koltlioff. ]»harm. 3\'eekb]ad, 1919, 56, 1.322- 
1326. 

3’hk reaction, As.()^-|-4HI 7^ AsjOj l 2 I 2 f 2H-i(), pro- 
ceeds from left to right only in aeidi5olution. In 
order to obtain satisfactory results by titration of 
the liberated iodine with thiosulphate, hydro- 
chloric acid must ho present as 4iV acid in the 
mixture if the .solution of arsenate is N/5 to N/lO. 
if the arsenate is more dilute (N/50) a minimum 
eoneentration of 4'oJV hydrochloric acid is necessary. 
The reaction mixture must stand for five minutes 
before titration with thiosulphate. — \V. S. M. 

('i/anot/en chloride; Vrepondion of . W. E. 

Jennings and W. 11. Scott. J. Amcr. Chem. 
aSoc., 1919, 41, 1211-1218. 

Eink!,v powdered soiliuin cyanide is mixed with 
about 2% of its wTight of waiter and sufficient 
carbon tetrachloride to prevent the mass from 
becoming pasty. Well-waslicd chlorine is intro- 
diieetl into the mixture at -5° to -3° C., and 
when absorption is eoniplete the lirjuid is allow’ed 
to w'arin up to 28° C., and the cyanogen chloride 
is (listillod through a calcium chloride tube into 
a chilled receiver. The jiroeess is not accompanied 
l)y any risk of explosion and the yiehl is almost 
quantitative. The product is stable except when 
it contains traces of hydrogen chloride, which 
causes poiynn'risation. It may ho freed from 
ehloriiK' by standing over inereury, ami from liydro- 
eidorie acid by shaking with lime. (See also J. 
Chem. Soe., Nov., 1919.) -J. C. W. 

(’i/ano<jen chloride C. 31auguin and L. J. Simon, 
Comptes rend., 1919, 169, 471—176, 

Tmkrk are only two cyanogen ebloridos, one Imiling 
at 12*5° C. nmler atmospheric jiressiire, an-1 the 
other a solid polymeride of this melting at M5° C. 

I he volatile chloride may bo prejiarcd by the 
action of chlorine on an aiiueoiis solution of 
hydrogen evanide, or sodium cyanide and liydro- 
eldoric acid. It is also conveniently obtaiiKsi by 
the eleetrolysis of solutions containing equl- 
molecular proportions of hydiogon cyanide and 
chloride, using a graiihito anode in a closed 
porous pot provided with a delivery tube leading 
to a freezing batli for tlio collection of the 
cyanogen chloride. The cathode compartment 
contains dilute hvdroelilorii! acid. (iSeo further 
J. Chem. Sec., 1919, i., 177.)— G. F. M. 

8'ific(i jelly; Preparation of for use as a 

bacterioloijical medium. A. T. Legg. Biochem 
J., 1919, 13, 107-110. 

Ihf. membranes uschI for dialysis were made from 
collodion solution prepared by dissolving 6 grms 
of guneotton in 100 e.o. of ether-alcohol (1:1); 
500 c.c. of this solution is allowed to stand for 
24 hours, decanted through a glass-wool filter, and 
the nmmbrane formed by pouring small quantitie.H 
into test-tubes. Detailed instructions for this pro^ 
ceduro are given to enable thick membranes to be 
produced. For the preparation of silica jelly, 
100 grms. of pure, re-fused sodium silicate dis- 
solved in a litre of distilled water is added slowly 
to an equal volume of re-distilled hydrochloric acid 
of 8p, gr. 1*10. After shaking and allowing to 
stand for 3 — 4 hours, the liquid is dialysed into 
distilled water^ which is changed hourly, until the 
silicic acid is neutral to litmus (this usually requires 
two days). The neutral jelly is then mixed with 
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nutrient substant'es, boiled for 5 mins, to expel 
air, tubed while hot, and imrnediaU'ly heated in 
an autoclave for 20 mins, at — 140” C. 

Molybdenite ; Some oidical and jdiatoidrrtrifud 

properties of . \V. W. CoblenU and H. 

Kahler. I'.S. Bureau of Standards, Scientific 
Paper ,1. Franklin Inst., 1010, 188, 260. 

Mkasckkmknts have bi'on made of the chaiif^e in 
electrical c ondiK'tivity of luoiylKleuite when ex 
posc'd to radiations of wave leiifrths extendiiii^ 
from the ultra-violet into the extrcine infra-red. 
kSamph-s of molybdenite obtained fi-om .arious 
localities were found to dilfer j^reatly in iiholo 
electrical sensitivity. The smisitivity varies aiih 
tlie wave Ienij:th of the incident radiation, and 
maxima were found in the re^'iions of ()'7.’hi, 

1'02//, and TS/< 'Fhe sensitivity increases with 
deejease in temperature. At 70” C. tlie bands at 
l‘02u and I S/i liavo prac tically disaiipcared. On 
the other liaFid, at liipiid air tempei alun's, the 
greatest ehan}j:e in electrical condiutivity is pro 
duced by radiations of wav(‘ lenjj;ths between 
ami 0‘0/i. Molybdenite apiiears to be unicpio in 
beinj^ idioto-olec'trically sensitive to infra-red rays, 
extending to about 3/i.— E. H. U. 

Isfdopes; l^ossihiht tf ot sr porntiuti . S. C'ba))- 

man. Phil. Mag., lilU), 38, 1H2 -186. 

The method sup;ftestcd depends on IbermaldifTu.sion ; 
if free communication is made between like mix- 
tures of leases in vessels maint aim'd at dilferent 
tempi'ratures, ditfusion will take place until an 
equilibrium is readied in wbicb there is a slight 
excess of the heavier gas in tlio cold Vi'ssel and 
of the lighter gas in the hot vessel. If tlie mole 
culur masses arc cc|Ua!, b".t the diameters unequal, 
the larger molecules will be in excess in the cold 
vessel. The author discusses the subject from a 
mathematical point of view, and reasons that 
thermal ditfusion, many tinu's repeated, should 
prove a practical nu'thod of separating isot<ip(‘s of 
the neon and mctaiicon tyjic, Jt apficars that 
the time rcfjuired is to he reckoned in hours at 
most. (See also J. (.’hem. Soc., 1916, ii.. 690.) 

W. P. S. 

AuiiHiHiKt in jmiducrr (los. Oviti^. Sf’r Ha. 
llytiroiirn. J’higels, Srr IIa. 

WoUoslnnitc rlr. J<'cigii‘on ami .Menvin. Srr 
A\}ri>-nUnrol liinr. llohertison. Srr \VI. 

Itui'ifundj/ inirlnrc''. Moml ami 1 ielxTlcin. Srr 

XfXn 

Wor ipisrs. .Alorris. XrrX.X. 

Aedic <(<■[<}, Matheson. tSrr XX, 

Cai(d!ihr rr-ltufiaii of h jitl roijr n nionide. llarratt 
and 'J’illey. Srr XX. 

Iodine in nitric oeid ond .sodinni nitrate. AVhjte 
Sec XXll. 

Vetermiihif ion of Indonesia in presence of allalis. 
Nieolurdot and Dandurand. See XXII/. 

Veterminat i(fn of chlorine. Yoder. See X.XJJJ. 

Pate.nts. 

Nitric anhydride ; Manufacture of — — . F. Gros 
et Bouchardy, Paris, Assignees of P. A. Guyc, 
Geneva, Switzerland. Eng. Pat. 131,364, 2.5. J 8. 
(Appk 7392/18.) Int. Conv., 16.5.17. 

Two currents of gas, one containing ozone, the 
other an oxide of nitrogen of a lower degree of 
oxidation than and higher than N,0, or© 

Mpaod to react in each, pro^rtiona aa to avoid 


excess of cither. The nitric anhydrid© pi'odueod 
is either condensed by cooling the gaseou.s mixtiir© 
to - 8(F C., a heat interehangcr being used in addi- 
tion with advantage, or i.s dissolved at a Uunpera- 
ture below -20” C. in a suitable solvent such as 
nitric acid, sulphuric acid, oleum, or carbon 
tetrachloride.-- \V . J. W. 

Sitrir acid: Munufaeturr of concentrated — K 
(Jros cl Bou<‘liardy. Paris, Assignees of P. A. 
Guve, Genev.a, Swilzerland. 1‘hig. Pat. 161,o»k), 

2.5.18. (Appl. 7696'IS.) Int. Conv., 2.6.17. 

Aorrors nitric acid is com entrated by passing 
imo it a current of o/.onist'd oxygtui or air and 
introg<*n peroxide which inicraiL to form nitrii* 
anhydride, (he lallcr combining with liio water 
present in tlu‘ nitrii’ m id. W. .1. Vi . 

NUrir arid; M tituifari u rr of E. Grcts et 

noijchardy, Paris, Assignees of P. A. Guye, 
(Jeiieva, Sw ilzi rland. Fug, Pat. 161 ,666, 2.5.18, 
(.\ppl. 7691/18.) Int. ('onv., 16.6.17. 
liioi’in nitrogen peroxide is cauNed to react ler a 
prolonged time with water or dilute nitric acid in 
an atiiiospheii^ ot o\.\g*’n. lo kt'cp tlu' water 
s.Uuniteil the proportion of nitrogen peroxide to 
water must he at h ast 15: 1. Two immiscible layers 
are formi'd of which oiU‘, repre.senting about lour- 
liflhs ol tile volume, contains Jiilric ai'id (98 — 

lot) ,, JIXOj) and its own weight of N,0<. 'rii© 
otimr consists of inlrogen pcroxiilc containing 2/;, 
to 5 of iiitrii^ acid. 'Hie nitric acid layer is 
easily .separated by dciantation ami then ilistilled, 
or it may he recovered by dislillnlion of the 
mixture under reiluci'd pressure. The time of 
reaction may he ri'dmed by agitation, by increas- 
ing the temperature lo 60” or by compressing 
the oxygen up to 20 atmospinues. An increase of 
from 1 to 10 atmospheres rt'duccs the time from 
liiijtyone to four hours. 'Du* process may bo 
inlerinitleiil or continuous. W , d. YV. 

yifroyru pnoside aihl uitrir arid; l^rocess fur 
70(1 no fort nrr of tiipud - . W. U. Ikiuslield, 

Hi'iidon, and NolicPs Exolosives (k)., Ftd,, 
(ilaHgow\ Eng. Pat. 161,6(2, 2.7,18, (AVppl. 
10,869/18.) 

In iIh' sMithetic manufacture' of nitric acid by the 
ch'clric arc or ammonia oxidation processes, the 
oxidation of the nitrogen pe'i'oxido is very expen- 
sive, and if the pe'ioxidc is comh'jised a tempera- 
ture of -90” G. is necessary to avoid loss, which 
n*iid('rs this ]>rocedure imjiracticahle. According 
to this invention nitric acid is used as a solvent 
for the nitrogen peroxide. The gases from the 
armnonia oxidation process, for exaiiqile, are re- 
frigerated to - 10” ('. in a cooler, ami then brought 
into contact with nitric acid in a scrubbing tower. 
'J’he nitrogen peroxide may he separated fioin the 
solution and condenseci or oxidisi'd. Tlio invention 
is specially applicable to the Halier jiroccss, in 
which oxygen sufficient for the oxidation of a large 
l>roportion of ilm nitrogi'ii peroxide produced is 
obtained as a by product. (Itclc/’(»nce i.s directed 
ill pursuant' of Sect. 7, Sub-sect. 4, of the Patents 
and Designs Act, 1907, to Eng. Pat. 1146 of 1911.) 

- W. J. W. 

Ammonia ; Vroress for (he oxidation of . J. K. 

Partington, Lo.stock Gralam, Cheshire, and 
E. K. Hideal, 1/oiidon. Eng. Pat. 131,942, 

10.4.18. (Appl. 6112/18.) 

In the oxidation of ammonia, more air or oxygen 
than that reejuired theoretically to produce nitric 
■ oxide alone is employed, and the gases leaving the 
; oxidiscr are cooled rapidly (in 30 seconds) to a 
temperature below the condensation point of steatn 
(30® C.), wherebjV a large proportion of the water 
I vapour present is removed before any appreciable 
oxidation of the nitric oxide occurs. — ^W. B. F. F. 
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FillifKj material for use in iHover foirers and similar 
apparatus and [rontinuous] means for produeitaj 
same. P. Ko^tnor, r.iris. Knir. Put. 131, o02, 
is.uufi. (Appi. 17, mils.) 

Tmk nr.noriiil int(‘n(l<‘(l to k* thrown promiscu- 
ouhI.v into the tower nrnl consists of rings of 
enrtlieiiu ;ire or otlo'r siiitnhie niaterinl whieh aro 
thin in pioportioii to their diameter, the size 
reeoimnended )*('ing about 1 to 1^ efii. diam. 
and I mm. thick. \'arious sliapes of rings 
anfl et ( rfiss se( tions are de.serihed, hut a ring 
ot triuiiLrular ctDss se< tion is })reteri-ed as being 
e.isK'st to irianulaetiire. An autoniaiie moulding 
and drying madiine lor making such rings 
consists ot an eiidl(‘ss tliin metal band indented 
with shap(‘S tor tli<' rings and, except at the 
fei'd (‘lid, 'nelosed in a eliamluT bi'ated liy 
liot air. As the band jiasses upwards over 
a rolhu- at the I'eed end, it |)ass(‘.s under a 
close fitting hopper providisl with a piston which 
pressi'H clay into the shapes, any exis'ss being 
removed by a scraper; the niouhhsl rings are then 
carried tli rough the dryi'r, and as the band passes 
over tb(‘ roller at the otlu'r (‘iid tlu‘ rings drop off 
on to anotlu'r conveyor whieh removes thmii, pre- 
ferably din'ct to the baking oven. The ov'en con- 
sists ol a vertical sliat't lurnaci* with hoppt'r above, 
and combined outlet tor finish.ed rings and inh't 
for cool air at the bottom; gas is admitted by side 
burners some distance up tlie shaft, where it burns 
among the rings with the air alreatly healed by the 
cooling of the rings in the lower portion of the 
shnft.-B. M. V. 

Platinised adiestos; Manufarhire of . (i. 

Frabetti, Milan, Italy. Fug. Pat. 120 , 001 , 
0.0.18. (Appl. 11,025/18.) Int. ('onv., 5.11.17. 

A HOUTfON of platinum in aqua reqia is evaporaU^d 
to eliminate nitric acid, and tlu' residue is treated 
with hydrochloric acid, 1’he solution is neutral- 
iscxl with sodium carbonate, mixed with asbestos 
previously made into a paste with distilled water, ' 
and the mixtun' heated to C. and agitatecl 
with formic acid until the liipiid becomes clear '' 
(denoting complete deposition of the platinum). 
The chlorides aie then removed by washing, and 
the ^irodiict is dried and converted into a flaked ' 
condition suitable for use as a catalyst, r.p., in : 
the manufacture of sulphuric acid by the contact 
lirocess. -W. F. F. 1*. , ' 

Ahmina from cfai/ and similar materials; l^nulnr- ' 
turn of net Norske Aktieselskab for Kick- : 

trokemisk Industri Norsk Tndustri-Hypotek- i 
bunk, Christiania, Norway. Fug. Pat. 122 62;! i 
20.11.18. (Appl 10,427/18.) Int. Conv., 24.1.18! ! 
Clay etc. is heated to ix'diiess (50(F C.) in a reduc- : 
ing atmosphere (carbon monoxide), and then 
boih'd with dilute nitric acid (;it) ; ) to prixluce a 
solution of aluminium nitrate whieh is filtered and 
evaporatt^ to dryness. The aluminium nitrate is i 
then calcined to produce alumina and nitrous i 
gases from which nitric acid is regenerated 

- W. F. F. P. 

Ammonium nifrafe; Produelion of . A. 0. 1). 

Hivett, Melbourne, Australia. Kiig. Pat 
]dl,;i58, 16.5.18. (Appl. 8228/18.) 

Ammonium sulphate and .sodium nitrate are brought 
together in the presence of water. After some 
sodium sulphate has separated out at an elevated 
temperature, ammonia gas is introduced, which 
first precipitates sodium sulphate and then, ns the 
temperature tails ammonium sodium sulphate. 
Ihe ammonia is then removed under reduced pres- 
sure, and the sdliitioii on cooling deposits animoii- 
ijim nitrate of a satisfactory degree of purity 
ihe mother liquor may be further treated witii 
the salts precipitated by the ammonia and us^ 


agaia in the process. Dilution and evaporation of 
the liquor, before and after separation of the 
amnioniuni nitrate, are obviated by this prooe.s.M 

~W. J. W. 

Alkaline manqanates ; Process of manufacturimj 

. V. Dreyfus and J. J. DJoch, Manchester. 

Fng. Pat. i;il,46(), 24.8.18. (Appl. Kl, 792/18.) 

Alkali nianganates are produced by heating an 
intimate mixture of manganese oxide and caustic 
alkali at a temperature below the melting point of 
the alkali, the mixture being agitated or stirred, 

-W. F. F. P. 

Snlidiur dio.ride ; Process for Ihe manufacture of 
pure — . British Dyes Ltd., .1. Turner, and 
W. B. Davidson, tludder.sfiild. Fiig. Pat 
1:11,512, 1.11.18. (Appl. 17,870/18.) 

PniK sulphur dioxide is jirodiiccd by heating sul- 
phuric acid (or waste sulpburic aeid) with a small 
proportion (10 ,;) of pitch to 15(P--2(Hr C. A 
suitable pitch is that obtained by dehydrating the 
tar prtxlueed in the manuiaeture of Moud gas 

-AV. F. F. P. 

Mtroqrn compound from nitroijrn of the atmo- 
sphere; (dflaininq of — — [l/i/ means ttf internal 
(unnhu.sfion enqine.s]. J . ' xMontgoinery, Salt- 
coats, and F. H. Boyston, Liverrmol. Kng Pat 
i;il,609, ;10.6.16. (Appl. 9210/16.) 

Atmosphkhic’ nitrogen wliieh 4>nl{‘rs the cylinders of 
internal combustion engines employing liquid 
h.ydroearimn find i.s eaii.sod to unite wi'tb hydrogen 
which is introduced as .soon as possible after igni- 
tion of the comhiistible mixture, a catalyst, e q 
asbi^toH inqiregnatcd with osmium, being placed 
in the bead ot the combustion chamber. The liigb 
temneratiirc of eon>bustion makes possible the 
combination of the nitrogen and hydrogen The 
nitrogen comiiound (ammonia) which passes off 
^ with tlie gaseous products is caused to combine 
with, or bo absorbed by, sulphurie aeid, a pre- 
Iiminary separation from the products of coni- 
(ondensaiion, if neces- 

Alkali i>ernt rhonat es ; Manufacture of J4 

Wado I.ondon. Fnmi IXuLsthc (iold imd Silber 
.S(li«>idoaiiHtalt voini. Itoosslor, Fninkfort CJer- 

iMioc-Kss for rondoriiiK solid alkali peroarbonatos 

chlorido or ailicato, alkali silpal.., or gum-arubic 
to tlio filUNbed salts or/and to the reacting sub- 
Ntaiiees Irom which the percarbonates are pro- 
iliiced. For eyiniple, magnesium chloride i.s in- 
corporaUai with the reaction mi.xtiirc and gnm- 
arable with the finished product.— W. F. F. P. 

S„.lu,m Kern, mil o/ from ..oh, lion. 

I . A. breeth, Sniuliwny, Cheshire, and H E 

To remove, ai any given tenpieratiire, sodium sul-' 
phate from a saturated solution of this salt (which 
may jd.so contain other salts except sodium bisul- 
phate), the solution is digested w ith sufficient cal- 
cium sulphate, or soluble calcium salt, at or slightly 

is precipitated. The pre- 
tipitatc IS .separated and treated with water for 
the recovery ol its component salts.— W, K. P. P. 

<‘!miu,l(.;rrmlucfi,>n of . N. Testrnp, and 

fechno-Chemical Laboratories, Ltd., London 

fcng. Pat. 131,964, 3.7.18. (Appl. 10,931/18 ) 

In a method of prancing cyanides by spraying a 
finely divicWl (barium earl^nate) 
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and carbon into a heated reaction chamber, the 
heat required is generated by spraying into the 
enclosure powder^ carlwn with Biitficicnt nir to 
produce only carbon monoxide, the air being pre- 
heated by the waste gases. The pnMliict of the 
reaction is withdrawn upon a bed of finely divided 
material, r.i/., the reaction snhstance or inert 
material, which f(»rms a moving bottom for the 
chamber.— -W. IC. F. P. 


to remove any slurry remaining, (b) Heating of 
the slurry is effected in two stages, the teropera^iro 
and pressure beiug greater during the second than 
during the initial period, and the ammonia p 1 * 0 -' 
duecHi at each stage is collected separately, (c) Thn 
ammonia is purified hv rectification ami removal 
of water, followed by treatment of the gas with 
cuprous chloride and oil. AV, F. F. P. 


Cyitni(hs; }*nnliirtutn nnd i\rfr(i( tin)) oj . F. .1. 

Metzger, New York. F.S. Pat. 

19.8.19. Appl., 6.0.18. 

Fvamdks arc ri'covcrctl from furnace products con- 
taining tliem in admixture vitli a relatively large 
amount of iron, by leaching the material with a 
solvent by which the production ami extraction of 
ferrocyanido is retarded. ~-W. F. F. P. 

yifrO[}('t\; J'i'ucnfM and /arorcs for fij'uui at mo- 
sphrrir . U. AVilliams, Assignor to Nitro- 

gen Products C'O., Providence, It.!. l^S. Pat. 
J,;P4,2:n, 20.8.19. Appl., 20.10.17. 

In il)c iixaiioii of nitrogen as uu'tallic <-yanogcii 
compound by means of hruiuettes containing finely 
dividi'd catalvtic material, carhon. and a Ijimling 
agent v.ln'cli also provid(‘s tlio metallic base of the 
lyaiiogeii compound, it is best to us{‘ pure Ihx'ciilcnt 
carlioii as protiuced in ami (Jcpi)sit('(t from ga.'^i'ous 
mati'riai, tor incorporation with the binding iigmit 
in tlie making of the hriquettcR. A hriiiueltc i.s 
claimed consisting of petroleum coke, finely 
divided iron, and sodium earljonalc, tfio pon‘s of 
the eoki^ lieing substantially opim and fn‘c from 
the carbonate. — J. 11. Ji. 

i'l/iJtiideH aud the like; .yystfut and prorrss for 

■jrn.rcniKj from ri/ati idedtearinij matrriaf. 

J*i. F, Arnold, (irccn(\ It. I.. Assignor to Nitn*- 
gen Products Co.. Providence, K.I. P.S. Pats. 
(a) l.;ni.2.M6 and (lO l.Ml 1,287, 26.8.19. Ajipl., 
(.\) 16.2.18. ( 1 ,) 2.12.18. 

(a) Aiu’auati s for carrying out tiu' proces.s d<'sc ribed 
below comprises a clo.scsl lixiviator, a clo.scsl 
stcaiii-jackcicd (‘vaporator, ..ml various auxiliary 
ve.s.scls and pumps, forming with pipe connections 
a unified pl.int. (fO Porous m.'itcrial containing 
alkali cyanide and other substances is icacbed witli 
a solvent which extracts only the cyanide. The 
extract is separated from the rosidim and evap- 
orated, and a portion at least of the^ vapour is 
l)asscd through the leached residue sit such a tem- 
perature that it volatilises the solvent retained 
therein.— .J. H. L. 

Formates; Frodiicf ion of . F. .1, Mctzgiu’, N<*w 

York. U.S. Psit. 1,818,812, 19.8.19. Appl., 6.9.18. 
Foumates are cxtrsic ted from products <‘ontaiiiing 
them in admixture with earbonates, by leaching 
with a Bolvent in which the carbonate is relatively 
insoluble. — W. E. F. P. 

Ammonia [from cijanamides] ; Apparatus and pro^ 

cess for the production of . Process for the 

prjoductioji of ammonia. Process of purifying 
ammonia. J. J. Elbert^ Elizabeth, N.J., Assignor 
to American Cvanaraid Co., New York. IJ.S. 
Pats, (a) 1,318,884, (b) 1,313,883, and (c) 
1,313,886, 26.8.19. Appl., .5.11.18. 

(a) a critde cyanamide is made into a slurry with 
a predetennined quantity of hot liquor from a 
previous operation, and the slurry is heated in an 
autoclave. The apparatus consists of a container 
for the cyanamide. a measuring tank for the liquor, 
and a mixing tank connected with an autoclave by 
means of a jpipe. After the autoclave is charged, 
fresh li^or is forced through the connecting pipe 


Phosphoric acid and com pounds of the snmtl 

Method of and afijuiratus for producing 

F. S. AVaslihurn, llye, N.Y., Assignor to Ameri- 
can ('vans mid C’o,. Niuv York. P.8. Pat. 
1.814,229, 26.8.19. Appl., 21.4.19. 

O.vK porfioii of a mixfiirc of mineral pliospbate ami 
silicioiis inatlcr i.s charged into an electric fnrnnco 
together with rliarcoal, am! a second portion with- 
out chanoal is introdiici'd above tho lirst. 'I'/m 
first portion is heated to a temperature sullicient 
to liheraU* carlxni numoxidi' and a suhstaiitiid pro- 
portion of the pliosphorus pri'svmt. lly admitting 
air into th«‘ furiiare at a suitahlo hciglit, tin* carhon 
monoxi<le is burnt as the mi\(’d gases pass upwards 
through I he dc.s«^'m!ing charge, wliercliy tlic latter 
is f)rclu*a I »*d . .1 . II. P. 

Jtasic inagnesiu in carhomifc; f^iorcss for the nianu- 
fin tin e id - . ('hem. J''al)rilv Hiickaii, Magde- 
burg. Per. Ibif. 8118)66, 16.8. 12. 

A 801 CTJON of a mag.nc.sium salt is trcati'd between 
4t) • ami 7(P i\ with a mixture of ammonia ami 
ammonium carhonati', in wliii h at. least 26 ,, ami nt 
most 8.V , of the ammoni!! is in the (otuhined state. 
'Tfic auuuint of ammonia in tlu' mixt ure must always 
exceed (he magm*sium, whilst the amount of carhon 
dioxide presmit must only he in sliglit exci’SH of 
that nspiired to «-oiivei’t the' uliolc of tlu' magne- 
sium into basic carliomitc, hut not exceeding 63 
/)arts by weight to 24 parts of magm'Hium. 'I'he 
rt'siilting basil’ magnesium carhonaP^ contains 
mor(‘ water of crystallisation than the ordinary 
commercial ]»r(Hluct, hut losi's the greater jnirt of 
the water at low tem|)eruturcH, and on healing at 
406^^ V. (as compari’d with 866'^^ for the ordinary 
product) yields a magnesia a.s7o which is much finer 
and more reactive' than tin' ordinary [uoduct. 

(k A. M. 

II ydiogcn ; Lihnntion 0 / - from mijdurcs con- 

tainnig if. L’Air Piquidc, Hoc. Anon, pour 
J/Ftmh' <'t 1' Exploit, des Piax’. (1. (Maude, Paris. 
Fug. Put. 131,091, 26.4.18. (Appl. 7082/18.) 
Infi. (kmv., 17.11.17. 

J.N the Hfqiaralion of hydrogen from gaseoii.s mix- 
tures by dissolving tho admixed gases under pres- 
sure and at a low temperature (hbig. Pat. 130,358; 
this J., 1919, 719 a), the low temperature rn'cessary 
is obtainwl by tho I'xpansion, in a motor, of the gases 
liberated from tlie solvent. M'he expansion is 
effected by cansing the saturated solvent to impinge 
on to the larger face of a ditbu’ential piston, the 
Ruialler face of which is nsi-rl to force an eijual 
quantity of dcsaturatcil solvent into tlic ilissolving 
apparatn.s.— AV. E. F. P. 

Hydrogen; Manufacture of -. F. K. Ridoul, 
London, and IJ. 8. Taylor, Ht. llcleii.H. Fng. Pat. 
131,328, 30.4.18. (Appl. 7232/18.) 

Jn tho manufacture of hydrogen by the action of 
steam upon heated iron, (;a.rhon monoxide (instead 
of water-gas etc.) is iiHwl to reduce the iron oxide 
formed and is regenerated by pas.sing tho effluent 
gasi's throiigli a l)ed of incanclescent coke. In prac- 
tice, an initial amount of sU'am is admitted to 1 
gas-producer and the gase.s formed are passed over 
ihe heated iron oxide and through the producer 
alternately. — W. E. F. P. 
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Hydrof/en gas plants; Heat controlling means for 

^ ]{. and J. Dempster Ltd., and J. M. 

Ballinf^all, Manchester. Eng. Pat. 131,347, 

6.3.18. (Appl. 7357/18.) 

In apparatus for the inannfactiiro of hydrogen by 
tho alternate o.xidation and reduction of iron, 
special means, in addition to tho usual dampers, 
are provided whereby tho volume of tho outgoing 
w'ast(‘ gases is r('stricted during the oxidi.sing period 
,'unl the niaxiniurn luuibing effect of the gases is j 
ol)tained during tho reducing period. The con- I 
trolling device is operated in conjunction with tho 
hydrogen gas valve.- W. E. F. P. 

llydrorirn^ nitrogen, and carbon dioxide; Mann- 

Jacturc. of . ,1. Hargor, (latoacrc, Lanc.s, and 

li((ver Jlros., Lt<l., l*ort Sunlight, (3ieshire. Eng. 
I*at. 131,681. (Appls. 12,503, I.H.IH, and 18.7G7, 

13.11.18. ) 

Thk H|)ent gas obtained after the redindion of the 
iron oxide in tho steam-iron process for manufac- 
turing hydrogen is passed over hot cop])er oxide 
arranged adjacent to tlie iron, and the heat of the 
reaction is applied to heat tho iron material. The 
water-gas used for the reduction of iron oxide con- 
tains a residue of carhon monoxide and hydr(>gen, 
and these gases reduce the cop|)er oxide to the 
metal. Air or a mixture of air and steam is then 
passed over tho copper to re-ox idis(» it and heat is 
ovoivcsl hy tho reaction. 'I'hc residual nitrogen 


I ally increasing pressure sufficiently great to crush 
the other minerals but not to damage any of tho 
diamonds. The diamond-s are afterwards sei)arated 
by sifting. Diamonds can withstand a much 
greater pre.ssure than other minerals, provided it is 
[ applied without blows or shocks. — A. B. S. 

Evolving gases from liquids. Eng. Pat. 131,344. 
See 1. 

Electric resistance furnaces. Eng. Pat. 132,080. 
See X. 

Furnace for roasting etc. Ger. Pat. 312,077. 
See X. 

Chrome liquors and salts. Eng. Pat. 131,772. 

I See XV. 
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class pots; Equipment of a casting plant for the 

manufacture of . 11. Kiddle, J. Amer. 

Ceram. 8oe,, 1019, 7, 017 — 038. 

A UKHCUH’TioN of a method of manufacture and of a 
plant used for casting ten pots each of 600 lb. 
capacity i)er day. The grinding plant consists of 
a jaw' crusher, grinding pan with screens, mag- 
netic sci)arator, elevator, cars, and cleaning bench. 


thus obtained, and the carlx)!! dioxide obtained 
from tho spcuit gas mav he separately collected. 

- W . E. F. 

().r.}/gen and nitrogen from atmosj)herie air; Erocess 
and ujtpa’ <itus fur prudueing ehemically pure 

((] Hiirhet et EiisetC'ie., Paris. Eng. Pat. 

131,321, 29.1.18. (Appl. 1698/18.) Int. Conv., 
31.1.17. 

Am partly in the liquid state and partly in the I 
gasioiis siat(‘ m'ur the point of li<iuefa< tion, and ! 
obtained by utilising the latent and sensible eohf I 
units of gaseous nitrogen and oxygen previously ! 
produced, is subjected to continuous rectification | 
in a plate rectifying column. I’lio nitrogim issuing i 
from tlu> top of the column is successively com- j 
pressed, cooled, liiiuefu'd, expanded to eliminalo j 
neon, liydrogen, luid helium, and returned in the | 
liipiid state to tlu* top of the column. About half I 
of the lupiid nitrogen so n'turned is drawn off in I 
tho pure static from tho second or third plates of ! 
tho rcetifier, tlio purity of this fraction being regu- 
lated by the intensity of the circulation imparted 
to the nitrogen by varying tlie speed of the com- 
pros.sor employed in liquefying thi.s gas. Argon is 
drawn oil in the liquid state from tho plato w'hero 
this impurity has its maximum coiieentration ; 
tho liquid rich in oxygen, at tho bottom of tlie 
ro(’tifi(*r, is freed from xenon and krypton by with- 
drawing a small (piantity of this fraction. Pure 
ga.sooiis oxygen is extracted at a point a few plates 
above the bottom of the column. 'J'he additional 
cold units required to balance radiation losses are 
supplied by a supph'nu ntary condensation of tho 
gases withdrawn at a point a fow' plates below the 
point of supply to tin' rectifier and above the part 
wdiere the argon is extracted. — W. E. E. P. 

Sulphur [from hydrogen sulphide']; Process of 

recovery t>f . K. K. Datta, Calcutta. U.y. 

Pat. 1,313,370, 19.8.19. Appl., 23.9.18. 

Hyduocen sulphide, alone or mixed with other 
gases, is oxidised hy means of nitrous gases for the 
production of sulphur. — W. E. E. P. 

IJiamonds; Separation of from other minerals. 

Lahouchere iV Co., Amsterdam. Gor. Pat. 
312,093, 22.8,18. 

Tub mixture of minerals is subjected to a gradu- 


j 3'he plant for producing the slij) consists of scales, 
car, dry-mixer, elevator, bluiiger, agitator, ami 
screen, with the reijuisite troughs ami pipes. The 
viscosity of the slip is determined hy a How vis- 
cometer of 1 gall, capacity and a discliarge nozzle 
at least in. <liamet(‘r. It is not nect'ssary to have 
i iluplieate sets of moulds, rs they can ho filh'd once 
daily and drieil at the weekend. Details of the 
use of tho various appliances arc given.-— A. B. S. 

Class pots; ('asti)ig porrelain — J. W. Wright 
and I). ll. Eiiller. J. Amcr. Ceram. Soc., l!jl9, 
7, 63!) — 663. 

The characteristics of a casting slip and of the 
fired body depoiid on the composition, including 
the proportions of grog, kaolin, ball clay, and 
ft'Ispar, tin* grading of the grog, tlu' proiierties of 
the various clays u.sed, and the amount of sodium 
silicate and carbonate added. Too large a propor- 
tion of grog jiassirig an (80 mesh si(‘ve should be 
avoided as a glassy structiue is undesirable. The 
following .grog grading is suggested: between 
10- and 20-mesh, 30 . ; 20- to -lO-mesli, 40,:' ; 40- to 
80 mesh, 17';/; and through 80 mesh, 13%. The 
primary kaolins are more ri'sponsive to tin* action 
of electrolytes than secondary clays. Slips con- 
taining 17-22% of hall clay gave the best results 
in easting. If a slip stiffens as soon as agitation 
ceases, 0'{)l% of barium carbonate should be added 
to precipitate vsulphates. By the addition of 0'20 
--()'33%, of sodium silicate and earhonate, tho 
water content is reduced, and a dense slip is ob- 
j tained with low shrinkage and a good capillary 
{ structure which facilitates drying. The substances 
should he mixed in tin* following order: water and 
silicate, clay etc., and sodium carhonato last. A 
ratio of 3:4 for the earhonate and silicate is best. 
The sp. gr. of the slip should he I DO— 1-95. Tho 
viscosity should he sucli that a pot is cast solid in 
17 hrs.— A. B. S. 

Iron; Papid electrometric determination of in 

some optical glasses. J. B. Ferguson and J. C. 
Ilostetter. J. Amer. Coram. Soc., 1919, 7, 608 — 
621. 

The following method enables an accurate deter- 
mination of the iron in a glass to be made in about 
ten minutes, the only substances commonly pre- 
sent which are likely to cause inaccuracy being 
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?a“nr“ar J,lic*dr not nuSf" IV Rh"?"t i turHork “l»l‘ l""'"® •’'I*''’ 

„ I ^ 1 ^la.ss 18 , ture Mork. Blue ^lass coiubinod with an ninbi^r, 

i rod, or groon glass affords ooinplot^j protection froiil 
injurious rays, and 8U(‘h combinations nro used in 
arc welding, A thin tilrn of gold on gloss elirni- 
I nates the infrared and tlio ultra violet, and, if of 
: proper deiiHity, provides protection from ordinary 
I .*^kVs. Attempts have been made to uho dyed 
i celluloid films instt'ail of cohiured glass for pro- 
tection against harmful radiations, but iinlesM a 
I ' IS tound which shows marked absorption (or 
, the lid ra red the outlook for substituting these 
I turns lor eolourt'd glasses is not very encouraging, 
i ‘ ~ K. If. U 


L 1 • , any giass IS 

crushed in a brass mortar and then ground in an 
agate mortar until it passes completdy through a 
ItKJ-niesh sieve. The general procedure and thiw 
modifications are described:—^]) U) grms of the 
sample is placed in a Pyrex Krlciimcvcr tlask^ 
covered with 2.) c.i*. ol hydrochloric acid (Tl) ami 
ratlier less hydroHuoric acid added than is neces- 
sary to docompoj^^ the sample. Ulien tlie re.ution 
has ceased siifiicient concentrated livdrochloric* 
acid IS a( ded to hriiig the volume to 150 c.c., and 
the hquul IS heated to hoiliiiK, reduce.! « ith ’stan- 

aTi'lat ' ‘“.'■“tr'd eleetrometricallv with 
A/1(KI potassium hielironiate, the electrouiotive 
force developei during the titration b.dim plotted 
against the volunie el bichromate used. Any ttii- 
dtssolvcd sample is nash.-d, dried over a flame', and 
Its weight deducted from that of the original 
li. l‘>*lrolluoric acid is not obtain- 

able, the foivgoing procedure should he modilie.l 
as follows : grms. of the sample is placed in a 

pure platinum dish, moisUmed with r, , <■ of ,nl 
phiirie a. 1,1 (1:1) and I0-l,o e.c. of IS ' hvdro- 
inorie acid add.>d eaiiliou.sl.v. When the rea'elion 
has ... used the dish is heated until oopioiis fiiiims of 
sulphur lrio.\ido are evolved for a few mimiU's; it i 

nei.l“.l‘l) ‘'‘i’/? •‘viroehlori.: i 

• M'- iiwd the li.piid titrated as de- i 

scribed in (I). (;t) Jf .-jtiy organic matter is pro- ' 

sent which is not deeomjioscd by mellioi! (2), the I 

hvi/re? 1 ”■ ' dissolnsl in sitlllcieiit ! 

hydro. hloric a.id to prevent tip' pr.i ipitation of I 

(•ol,‘i « ?’ residiU' .vash.'d with ' 

ml.l...r o'Vl,®'i' ‘rV- -''/I" •■diim solution ' 

- 1 . 1 . 1 . d to the lill.raU'. 1 he aliimiiia ami iron | 

,. 'I'j [’'''''''l"<iiled with ammonia, tli.' iireeipitato is i 

• nil .ml <'i^«>lvcd in l.y.lro.hlorie ; 

a d ■ ' ' t'x; ■''"I" w'n IS titrated as .h's. iibed i'l j 
ilVc. -'frlh.irls ( 2 ) and {.)) .are uiisoiialile for ! 
glasses contaiiiiiig barium; tliese sb.iuld bo dccom ' 

Lrin (-I) "in' l'>''''><til'>ri,. a.id i 

as 111 (5), hul using sullicjcnt acid to prevent the ' 

sulpha e. I he latter will contain a . onsid.'rable 
proportion ol tli.' iron, .so that it slioubl be fllter.-.l ^ 
off fused with sodium caihonatc, extracted with ^ 

;^;aer, h tered, uml wushed tf> scpunitc sulphates ! 

l.v.lrochloiic m id ;m.l 

t ti. tcl as ju (1). The filtrate from the h.niu,., ' 

Hulphaty contains soimt of the iron in .solution - it ■ 
sbouhl b<' titrated separately as in ]\ h' ' ^ 

tinn fo Tl aa i ^ eom-entra 

a,,,) titn.t!..)'’.", 'in' (if '' \v'ilf,'"i, " 

posed by boiling hydnuhloHc ^ua 
,, tl'e flasU. -A. |j. ,s. I 7;7'c/nm 

bfo-Mcs /or prn/rrffn./ f/,c eye /mm ‘ I';''"' '""I lo i, lh,m. V. Kuamur.'^ 

iferenf^^ prn,,,'.,./,' i 

j wo tables- are given of flm anal.vtieal r.-snlts of 

1 ‘f ■' -'wimm'se p.irielai.i, tlur 

, limits of l•olnp..slllon in tbeir molecular forniiilas 
; bed a...or,li.,g to lo..ali,i..s. 

an,iKtical results are given for crude glazes before 
burning. . upancse poreelaitis liave wider ranges 
The ^r^T .‘'”"‘IiOHition than hitherto believed 
u ( 4^*^ 'frol Sy\' f"'" y ^e-o-sTiu), 

Al O P‘0, 0-32-0-99 
into ’JurT ^1 » ^ materials are divided 

■nto two classes containing strongly plastic cla^ 

f 2 


( III}/; Effect of cxtroction on t/ic plasfifif}f of 

A Jlamor and Jl. K. Gdl. J. Amer. Cernin] 
Soc., Iffp), 2, 51)1 fiOl. 

A wiiiTK fairly plaslic fir<aluy from Missouri, a 
Inglily p astie ball elay from Keiituckv, and a 
Mtiular e ay Irom Mississippi were dried, ground 
t.) na.sH through an so mi.sh sieve, and shaken for 
I I hrs. with rather more than an epual weiglit of 
one ol the lollowiiig solvents; 1)5 ; alcoliol, alcohol 
<onlanniig 1 H('l, .omnicta ml bcn/.ol, acetone 

and carhon tel rachloride. Tlie li(,uid wn.s filtered 

IhLmd f "as druMl, again passed 

hrough the sieve and its plasticity determined 
by Bleininger and I.oomis» and hv Atterherg’s 
metliods respectively. All the clays lost plirsticity 
uhcii treated with lh(> solvents rnentioiu'd, tho 
greatest hiss heing due to ah-ohol. acid alcohol, and 
a< <*t()ne, - A. B. tS. 

J'orrcloins: Stiolif of tuoh-firc . (\ (\ J 

Amcr. (’(‘lam. So(\, l!)|<), 2, 522 -057. 

'I UK autlmr has emleavoured to produce a porce- 
.•iin body with good working properties in tho 
p astic state, and which matures will, a minimum 

0 warping at a temperature siiflici.uitly high to 
insure translucciicv, and to cover this with a true 
pon-eh.m -laze. 11,. prepared 2!) porcelains with 

1 !!!r , ^ : Canadian fek 

Hpar It) 20 , Oj„o .-jo - j5 a mixture of 

e<,ua Ijarfs ol Georgia and Kloriria kaolin 50 .15 / 

Tm I ‘""I b'e.l to 10 

I I .8 hvH. or to I.') II a flowmlniiiglit 
' •oratory Kill,. The shriokiige, .i.ocIi.Iuk of X- 

' iller VI'.!n ''l o to alintHicIn 

atthi 1 St) were determined. It was found that 
the shiinkagcof the didcrent mixtures was roughly 
P«<>l>;>rd.onal to the clay c-onlent. hut was verv ir- 
ngul.ir M ith bodies containing 1.5--20 of fel- 

‘^t'ron less than 

at cone lO, on uie.ount of the development of -i 

w7i.''h ho,l1''''''‘''r', I'o'li.'/ were those 

m e ‘.on n"" rn" ’■' " ''om 

niaiU liom the following mixtures:-- 


Felsp.ar 

(’lay 

Flint 


175 

•150 

.57’5 


15'0 

52-5 

;i2-5 


12-5^ 

47-5 ' 
•fffO,/ 

-A. B. S. 


and green^irllaL ^ J”f**a-red raya. Blue 

«nit >>“<' traiis- 

uiira violet rays; nevertheless cobalt blue 
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with felspar and quartz or quartz porphyry. The 
majority beIofi|Z to th(‘ first class. The first-class 
Japanese porciJain bodies (^ontafh more basic im- 
purities and silica than the best European porce- 
ain bodies, aiiiJ the second class contain about the 
same proportion of basic components but con 
siderably inon^ silica, which has an embrittling; 
effect. To improve the mechanical properties of 
.lapitnese porc«‘lain it is su^^ested that the com 
])ositioii he corrected by chan^in^r the proportions 
of the raw matc'iiuls, but it is practically impos 
sible to incrc^ase the content of alumina by usinj^ 
the old materials alone. A mixture of* stroiif^ 
plastic. Cainome clay with weak plastic Korean 
<lay should be used. — T. H. Bii. 

Vorcditin: Vovos'd]! of v'dli spevioi rejerenre 

to instdotors for rivet rir t ransinisniou lines. C. C. 
Fail. N.Z. .1. Sci. Jind Tech., l<)19, 2, ;i()2— JOT. 

PiKCKH weic;l)in).^ 2T~ 100 jj;rms. each wen' cut from 
pon'elain insiihitors, dried, wi'ijrhed, immersed in 
a solution of fuchsin, and ifie latter subjected to 
an air pn-Hsure of 2000 lb. per scj. in. for hO hrs. 
The pieces were removt'd, washed, dried, and re 
weij^hed to .iscertain the amount of solution ab- 
sorbed. They wvvv then (iit to see how far the 
juchsin solution had neiietraO'd into the porcelain. 
Ten specimens weiKliinji 07 (d jrnns. each cut 
Irom the second shell of an insulator - five from the 
f^lazed pai't and fiv'e from the l^nj;^laz(‘d (*rown — 
showed a mean inen'ase in wi'ij^ht of O'OOT grm., 
and none ol tin* Iractun'd pieces sliowed any si^n 
of absorlx'd colour. Of ten other similar speei- 
mens, two showed sinin.s of the penetration of the 
d>e in dtdcM ti\a^ pjirts but no general coloration. 
In nine other speeiuieriH a greater increase in 
weigiit but no coloration was noted. Pieces of 
insulators suspected of being porous were simi- 
larly treated for G9 hours, and a distinct coloration 
as well as an increase in weight of 0*202—0*719 
grm, was observed. The colour change is abrupt 
and not grailual, and apjiears to indicate a cor- 
responding change in structure of the porcelain 
irom the natural surface inwards. 'The density and 
iiermeability of the specimens apjiear to have 
little or no connection with each other. A. B. 8. 

Kvfnidonj propnfies of aluminous produet.s. H. 
Be Clhatelier and B. Bogitch. C'omptes rend , 
1919, 109, 490 -499. 

In spit<^ of tlicir higfi fusing points, bricks prepared 
Irom bauxiui and other materials rich in alumina 
are unsatisfju tory for such structures as the arched 
roots o steel iurnaces, being far inferior to silica, 
wdiich has a loww I using point. To investigate 
this anomaly, experiments have been made to de- 
termine the ci ushing strengths at high tempera 
tures of a number ot aluminous mixtures, usin(»' 
the method previously described, .as applied in i 
the ease of silica, clay, and magnesia refractories 
(this J 1230.) The materials 

used tor the experiments were commercial pure 
bauxite brick, containing Al/),, 58*0%; Fe 0 ' 

5 2 o ; 8i(),, 29*0 ,, ; TiO^, 3*8 : corundite, a fusion 
product ol bauxite, containing AlaO.„ 61*4% • Fe 0 
‘y7} ; SiO„ 210 ' ; frro C, 3-7y ; TiO„ 4-8‘’' ; ami 
carborundum containing SiC, 79*2%; 8i()„ 12*9% 
following samples were exam- 
ined: (1) 1 lire bauxite brick, moulded under pre- 
Hure, fired at IJOtP C. (2) Corundite with 10% 
(3) Corundite with 10% kaolin. 

( ) Corundite with a 2% solution of svrupv sodium 
Mlicate. (,,) Corundite with 6*5% silicate. (6) , 
Carboriimlum with 10% kaolin. The samples were ' 
moulded by Imml, and fired for 3 hours at 1200° C ' 

following j 

table the crushing strengths are given in kilos, per 
^sq. cm., the figures in parentheses indicating thp j 


; load under which the material had become quite 
' plastic. 


Sample. 20»C. 1000®C. 1200*t' 
1 
2 
;{ 

4 


2<Ki 

180 

7;l 

34 

18 

(12) 

4:i 

— • 

5 

. — 



55 

— 

15 

9 


(2) 

2.1 

—• 

(4) 

— 

— 


41 

— 

'<■>) 





Ho 

no 

19 

(») 

(7) 

{«) 


( 10 ) 


(5) 


Ail the sani()Ies become plastic between 1200° and 
1500° C., hence their unsuitability for a steel fui^ 
iiaco where the temperature reaches 1600° C. 
Although the alumina is infusible at these tem 
peratures, it is floating in a molten magma, and 
the material lacks the cohesion which is present 
in silica owing to the lattice structure of the 
crystalline tridymito, Silicate is inferior as a 
binder to kaolin, but small furnaces for laboratory 
use can very w'cll be made using silicate. Material 
moulded with 6*5 /„ of silicaUi lias the advantage 
that when cold, before firing, it lias a criishing 
strength of 15 kilos, per sq. cm., and can bo safely 
handled without fear of fracture. Such small fur- 
naces can be used witliout a previous firing, and 
can be used up to 1600° C. For temperatures of 
1<00° V. and over, the best material to use is car- 
honindum with kaolin as a binder. Kxtri'incly re- 
fractory jiroducts can bo obtained using mixtures 
ol 81) of pure alumina (as used for the manufac- 
ture of aliiniinium) with 20;; of white bauxite, or 
90 : oi pure alumina with 10% of kaolin. AfU>r 
an initial firing at 1700° C. the material is crushed, 
mixed with 25/. of untired material, inouldcii 
under pn'ssure, and again fired at 1700° C Its 
iTushing strength at 1600° V. is 20 to 40 kilos per 
sq. cm. K. 11. 11. ^ 

\\ olio .'don 1 1 e (( (dKSiO.^) and relaled .Kolal sululioiis 
in the. ternai'i/ st/.'dem tiine.-nuainv.sia-siliva J H 
Ferguson and H. F. Meruin'. Ainer. ,). Sci.’ 
1919, 48, 165— 189, (See this 1919, 679 a.) 

A\ examination of the solid phases of tlo' ter- 
nary sy.stem shows that solid solutions of wollas- 
eontaining a inaxiinuni of 
Ji% ot diopside, and solid solutions of pseiido- 
wollastonite diopsicle containing a maximum of 
[6.:, of diopside are also formed. A new com))onnd, 
•)C a().2Mg().68i(),, is described. Solid solutions of 
perhaps of an nnstabh' compound 
.>( aO. .MoO ^siO^) in both wollastoiiite and pseiido- 
wollastonito are capable of existence. 'ITo wol- 
lastonite sojntions extend to a. composition contain- 
iiig C0;%— 70% of Akerrnanito, and the pseudo 
W()llastonite solutions extend to a composition con- 
taining 23;;, ol Akcrmanite. (See also J Chom 
Soc., Nov., 1919. )--J. F. 8. 

Firehriek.i; Machine for testing the hot erushinn 
strenuih of — H. G. Schuroclit. J. Amor. 
Ceram. 8oc., 1919, 2, 602-607. 

Thk bricks are heated at a slow rate to 1300° C. if 
if magnesite or chrome, or to 
JoOO ( . if silica bricks, under a load of 25 lb 
per sq in., and the pressure is then increased 
until they break, the criishing strength at tfpx 
maximum temperature being determined simul- 
taneouRly with the expansion. The silica and 
magnesite bricks expanded more than the fireclay 
and chrome bncks, a large increase in the expaii 
Sion ot the silica bricks being observed at 300° C 
possibly due to inversion of cristobalitc. The 
Bihca and magnesite bricks showed the least de- 
orma aon. Graphs showing the relations between 
!•»«/*' temperature, expansion, and 

ciushing strength are given. — A. B. S. 

Abrasive wheels; Manufacture of . g. o. Lin- 

barger. J. Amer. Ceram. Soc., 1919, 2, 

A QRNKRAL outline—with few details-^of the mann* 
lacturo of abrasive wheels made of particleo of 
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carborundum, or of artificial aluminous abrasives, 
of varioua sizes united with n suitable bond. 
Three different typoa of bond .are used, vis., vitri- 
fied bonds of fusible clays; silicate bonds composed 
of water-glass with some substnnce whi( 1\ will form 
an insoluble silicate, and elastic bonds of shellac 
or rubber. — A. B. 8. 

Patents. 

i^iinrtz ghias: Appuratus for huihlnxi up an object 

of . AV. 8. Quiniby and F. AV. Uobirison, 

Newark, N.J.. T.S.A.* Fng. Pat. 

5.2.U). (Appl. 2KCtj/l().) 

An apparatus for forminp; objects of (piait/. glass 
consists of a ine:nis of supporting a nudeuN of 
quartz glass in such a manner tliat it can la* 
heated by an inclined gas burner mounted on a 
rociprocating carriage, wbidi also carries a tray 
containing powdered (piartz, AVhen tlie cpiarl/. glass 
nucleus lias become plastic, the carriage is iiiovt*d 
and the plastic nudeus coated uniformly by roiat 
iiig it in the j)owdcrcd ([uartz. During tliis j)ro 
cess the nudeus is elongated by mec hanical ttui 
sion, and on further heating tlie cpiartz is fused 
and becomes part of the article to be formed, 
(‘ompressed air may be supplied to the interior or 
exterior of the Jirtide, eitlu'r to assist in shaping 
it or to prevent deformation. By varying the dif 
fcri*nt stage's, such as the time' of lu’.atiug, the* 
duration of tlie* rotation, and the te'usiou or 
pressure applic’d, ,'irtie les of dilfcieuit shapes may 
1)(‘ produee<l. — A. B. S. 

S])li uteri css (jhiss: (h'tns for use in the nuuiufnr- 

iure of . S. (ioldreidi, Jiondon. Kug. Pat. 

131, 7M, 23.H.m. (Apj)!. 13,771 /IS.) 

An ovc'ii for use* in the nooiufactiire of s[)linlerl('ss 
glass is piovieb'd uilh an outer door, and a nuei 
be'r of separaU* iniie'r doors, e'aeh giving aeee'ss to 
a different part of llu* ov<*n. so as to jircvenl the 
lu'af (‘Seaping from the* whole of tlu* iidorior c‘ach 
time sbe'cls are plaec’d in or takc'ii fieim the* oven. 

A. B. S. 

4jlla.ss; ])reiees for tlischdiujin <1 preArt cnninetl 
quontiiies of ' from uloss jitniuees. 1'hc 
Britisli dlioTiison-l loustou C'o.. JAd.. London, and 
.I. (irav, IJrondev. Kug. Jbit. 13l,7di, J2.ll.lS. 
(Aj)pl. ll,S(J2/lSA 

Mor.TE.v glass is disdiarge'd freuu a furnace* in pr<*- 
<let(*rinincd c/uaii titles by mc'ans of a (one of 
known volume, mounted on a vertical shaft, tlie 
<one being alte’rnatdy lowered inlo, and with 
drawn from, tlie molten glass. — A. B. S. 

Tunnel furnaces. A. Bigot, Paris. Lug. Pat. 
I32,()bll, lll.ll.lS. (Appl. 17), 27 m/ IS.) lut. (duv., 
8 . 11 . 17 . 

A GAS-FiHEi) tunnel kiln in wbidi the goods are 
placed on .slabs of refractory matt'iials (such as 
fused bauxite, alumina, corundum, and the like, 
bonded with 2—3/,; of lime or 7i — 10 of clay) 
rt'sting on a series of balls -also of refractory 
raatGrial” running in grooves or races to facilitate 
the passage of the goods through the tunnel. The 
kiln is composed of an internal refractory lining 
with either solid or hollow walls, portions b«‘ing 
oompo.sed of material of high thermal conduc 
tivity. These walls rest on a refractory base, and ; 
an external jacket is connected with the lining by | 
cross-walls, the intervening space being filled with j 
very light refractory powder or agglomerate which j 
acta as an insulator. In a modification (see fig.) I 
the vehicle carrying the goods is provided with a 
projecting piece, at each end which extends over 
similar projections, r, from the interior of the 
kiln and forma a baffle, which shields the balls, b, 
*nd grodres, c, from the heat. It is claimed that 


* a kiln of this construction utilises 70% of tin neat 
I evolved from the fuel, as compared with 10% for 



single ovens, and 7/0 for otlicr tunih'l kilns, and 
that goods m.'iy In* bred at higher temperatures 
Jliaii ill auv other form of tnnuci kiln, (S(>e also 
this .1., l!M!b 10(3 A.) A. B. S. 

Abrosiee mnievial <tn<l method of makintj sanif. 
S. (L Harrison, Ncwtouvilic, Mass, L.S. Pat, 
1,31 J,0()l, 2().H.l!). Appl., 5.4.10. 

An abrasive* material is ma<b* by grinding coke and 
particles of iron togt'tlu'r, mixing the product with 
diasporc, and t}i(*u fusing tlic mixtuia* in am 
electric funuuv. A. B. 8. 

alo.ss (H‘ like materiol ; Method and (t}>)>araf\is for 

separat in(j gua ni if os of molten from mass. 

(>. M. I'mkcr ami W. A. H('cv(*s, (Columbus, Ohio, 
r.S.A. Fug. P.it. 100. 7S2, 2Li.l7. (Appl. 
5717/17.) hit. (’ouv., 1(3. 0.K), 

(Quartz ijlass; ])])araf us for huildiioi up objects 
of - \V. S. (.hiiuihy and P. AV. Itohiusori, 

Assignors to Haiiovin (’b(‘mical and Manufactur- 
ing (’o., Newark, N..j. L.S. Pat. 1,314,212, 
2(3.8.l!). Appl., 23.11.18. 

Ski: Png. Pat. 131,233 of 1010; pre(a*ding. 

Kiln. Her. Put. 312,015. See IX. 


IX.-BUILDIMG MATERIALS. 

t'ements; Jiehaviour of different in solutionn 

of sodium and magnesium sulphates of varifiny 
roneentration. 11. Nitzsclic. Tcchnik u. ImL, 
1010, 81—00. Chem. Zentr., 1010, 90, JV., 43. 
Two Portland cements and one blast-furnace slag 
cement were kept immersed in solutions contain- 
ing 0*1, 0-5, PO, 20, 5’0, lO’O, 15-0, and 200% of 
sodium sulphate* and magnesium sulphate respec- 
tively. It was found that calcium sulpboaluminate 
may decompose cement mortar. In the* more con- 
centrated solutions the destruction is due chiefly 
to the formation of gypsum. In both weak and 
strong solutions the slag cements, especially those 
low' ill lime, are more resistant to the sulphate solu- 
tions than Portland cement. A. B. S. 

Patents. 

Cement and like surfares; Treatment of — • 
for applying paints thereto. P. J. A. Andouard, 
legal representative of A. P. Andouard, Nantes, 
France. Eng. Pat. 125,979, 17.4.19. (AppL 

9911/19.) Int. Conv., 27.11.13. 

Cbicknt or like surfaces are prepared for a sub- 
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Keqi ^nt appliration of paint by applying two coat-- 
ingK composed of tlic whites of 20 eggs, lUX) c.c. 
of phoHphori(r aeifl of sp. gr. I dfO, 1 grin, ot sodium 
fluoride, and water to make up the volume to 1 ■, 
litre. 'J'his solution neutralises the basic elements 
of the c<ou(-?)t, and the (‘oating is allowed to dry 
for six hours. The surface is then coated twice 
Mith a rcsirtoiis varnish compo.sed of a 25,' solu- 
ti(m of c(jiorih(jny in Ixuizine, and as soon us it is , 
dry tlie surhne may he painted.— A. li. S. , 

fr/ziraf. d. K. Seott-Moncrieff and J. Hines, j 
J.oudon. Kng. Pat. 1:U,1C1, 21.8.18 (Appl. ! 

1:1,507/18.) 1 

A WATi'Un'JtooK cenieiit is made by grinding together 
equal parts of Xoi'folk chalk ami the residue hdt 
after IIk* distillation of oil shale, hc'ating the mix- 
ture so as to form a clinker, and then adding raw ; 
oil shah‘ to tlur latter and grinding to a tine pow- 
<l<‘r so as to prodiu'e a cement containing a{)proxi 
mately 10 ' of “ rt'sidue,” 41) .;' of chalk, and 20 
of rjiw shale. The ceinent is sjiecially useful for 
th<? prodiu tion of a surface to receive an asphaltic 
or bituminous carpet. -A. B. S. 

KiJnx /or fhr incinenifimi o/ paiih mdfferft, and 
dahtrniips, /iau^s, and crmcnfs. T. Hodson, Mat- 
lock. hhig. Pat. i;il,()t)5, 7.5.18. (Appl. 7628/18.) 

A KILN for calcining earthy material, dolomite, 
lime, cement, etc., consists of a s«*ries of vertical 
shafts in which the cros.s section is reduced im- 
nu'diately a hove the points where the Hues from 
the tires or furnaces enter the shafts. The fur 
naces are arranged around each shaft and the flues 
conrtecting them to the latter are formed witli two 
or more sharp turns so as to prevent any particles 
of solid fuel frotn entering the shaft. The supply 
of air to the furnaces may he by natural draught 
or blast. Hinged doors at the top of ea<h shaft, 
arrang(Ml one on each side of tin* flue through 
which the waste gases escape, may be provided to 
facilitate the charging of the kiln, — A. li. S. 

Kiln with inclined shaft for hurninr/ lime, hriclis, . 
etc. M. A. Ski[)per, Skanderhorg, Denmark, i 
(ler. Pat. 812,015, 2.2,17. Jnt. Conv., 9.6.16. j 
Tmk shaft of the kiln increases pnzgressively in | 
diameter from the top to the bottom, and is com- I 
posed of two portions meeting at an obtuse angle. I 
The lower, less steeply inclined portion has a ! 
grate at the bottom. The fuel is charged in at the 1 
middle of the shaft, and the material enter.s at the I 
top, the burned product being distharged at the j 
bottom. The heating and cooling are gradual, and ■ 
the breakage of the material by sudden changcB of I 
temperature is therefore avoided, — .V. B. S. j 

liofary [rrairzif] tdln. J. S. Fasting, Frederiks- j 
berg, Denmark, Assignor to F. L. Smidth and 
Co,, New York. P.S. Pat. 1,818,281, 19.8.1P. 
Appl., 18.7.18. 

Nkar the feeding end of a rotary kiln for burning 
cement slurry, chains are arranged helically so that 
during the rotation of the kiln the chains dip into 
the wet slurry and in lifting it expose it to the hot 
productvS of combustion in the kiln. — A. B. S. 

Wood: Process for making lasiinghj soft and 

pliahle. H. Pedersen, Copenhagen. Eng. Pat. 
181,128, 10.8,18. (Appl. 13,022/18.) 

Wood may he made permanently soft and pliahle by 
cemking and steaming it in the usual way, and 
afterwards pressing it in the direction of the fibres 
or grain of the wood, ke<'ping it under pressure 
until it is dry and cool.— A. B. S. 

Fibrous material [wood]; Treatment of . W. 

Weimar, Appleton, Wis. U.S. Pat. 1,313,437, 
19.8.19. Appl., 22.10.17. 

Wood or like fibrous material is impregnated with 

r ' 


a solution of sodium chloride, then boiled in a 
solution of sulphur and resin, and afterwards 
cooled. — A. B. S. 

Discharging shaft kilns. Eng. Pat. 119,2415. See I. 

Heat-insulating material from paper. Eng. Pat. 
181, 116. See V. 


X.~-METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Fuel economy and consiimpiiuns in the manufac- 
ture of iron and sied; lieport on . W. A. 

Bone, It. A. Hadfiehl, and A. llutehinson, on 
behalf of the Brit, Assoc. Fuel Eeoiioiny Com- 
mittee. Iron and Steel Tnst., Sept., 1919. 
[Advance copy.] 12 pages. 

Till-: eonclusions arrived at were based upon data 
on fuel consumption and aiTangements submitted 
by selected iron and si('cl works. The achievement 
of the utmost fuel economy in an iron and steed 
I works is e.ss('ntially a question of the scientific 
I organisation of the plant as a whole, as the energy 
1 contained in the surplus blast-furnace and coko- 
! oven gases is snilicient for tin' steel making and 
I rolling processes. A consumption of 1*75 tons of 
I good coking coal jzer ton of finished steel sections 
j is acccpt(*d as a “ practical ideal ” for a modern 
; British plant, and some of tln^ more essential eoiidi- 
; tioUH for the achievement of this ideal are outlim'd. 
i Beg('nerative by-product I'oke ovens, blast furnaces, 

I steel works, and rolling mills should be concen- 
, trated on one site. Blast furnaces sbould be pro- 
i vided with double bells, and the gases should be 
dry (leaned, preferably by electrostatic means, so 
as to riHluce the dust content to O'l grm. ]>er cubic 
metre. For use in gas (Uigines the content of dust 
in the gases sbould be not more than 0015 grm. 
per enbic nndre. The snpizlies of blast-furnace gas 
and ('oke oven gas sbould bo kept separate and 
inixc'd only at the various ])oints of combustion; 
a mixture in such proportions as will yield 
u lieating gas of 160— -170 B.Tb.T’. per cub. ft. 
is advised for steel furnac'es. Rolling mills 
should be driven electrically rather than by 
steam. In di.seu.ssing further ('conornies it has 
been ealeulabsl that the heat lost in the 
slag from a Cleveland hla.st fnrnac'e is eciui va- 
lent to 11’6'c of the coke charged. The loss of heat 
in gas-engiiu^ exhausts and in ehiinney gases is also 
considerable, and a large proimrtioii might re- 
eovorc'd in w'asto heat boilers. The conservation of 
gase.s at w'ci^k-ends when other parts of the works 
are idh' is an important (iuestion ; the provision of 
ga.s holders imjilies large capital oiitlay. Linking 
up of electrical generating j[>lants where possible 
would result in equalising the loads on individual 
power stations. In an analysis of returns from 
I 21 works, only five used hlasLfurnace gas in 
internal-eoinhiistion engines for generating the 
blast. (Jenerally the efliciency of steam raising in 
gas-fired boilers was hnv, but IxdU'r eonihiistion was 
maintained in the stoves. Considerable los.ses of 
heat were evident from the returns for steel fur- 
naces, due to too groat an excess of air l>eing used, 
and non-reeovory of lieat from llie w’aste gases. 
(S(‘e also following abstract.) — C. A. K. 

Fuel economy in German iron and steel industry 
of the occupied territory on the left hank of the 

I JViine: Ueport on the present .status of . C.. 

I Johns and L. h^nnis. Iron and Steel Inst., Sept.,. 

I 1919. [Advance copy,] 19 page.s. 

The average iron content of the Lorraine oro 
smelted during the period of the war was less than 
30% and at least 3J tons of iron ore is required for 
each ton of pig-iron made. On this account most 
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of tho important works are adjai'cnt to the iron 
field. Westphalian coke is used and is iniimrted by 
rail to reduce the waste by breakiijj;o caus<‘d by the 
extra handlinjj: entailed by water transit. Ore- 
storage bins with capacities of from 15,()tK) to 2o,()00 
tons are used to facilitate regular working of the 
blast furnace. German praciiee has »(m(entraie<i 
Its efforts on the full utilisation of blast-furmu-e 
gas and every works inspected was equipjied with 
a gas-eleaning plant on either a wet fr.;/., Z.sehockel 
or dry Halberg-lfeth) sysleiu. In some eases 

a final cooling of the gas was <*llected in a Thei.sen 
washer and in all ca.ses a maximum dust (ontetii of 
U lO gnu. per cubic melie was attained, ihitteries 
of gas-engines of Irom 1500 to 5000 h.-p. were em- 
ployed as prime movers, and at the \’olklingen works 
a waste heat boibu’ ^\as siucessf nllv utilising tlw' 


sensible heat of the exhaust gas from a .‘1000 h. 
gas-engine. Blast furnaces were 


I n.-o. 

Blast furnaces were practically 
always assodated with a complete steel plant in 
winch tho lug-iron (containing well hclow 1 i Si 
and 0’0() — 007 8) was eonverti'd into st<‘el hy the 

basic Bc’ssemer process. Ilasic oiKui-luunth fur- 
naces dealt with scrap prixluei'd in tin* mills to- 
gether with about 25,;, of pig-metal, and wen* lliiis 
able to work on a low fuel coiisuiiijit ion of about 
250 kilos, of coal per ton of ingots. A f(‘W ehx'iric 
furnaci's used liquid nictal from the converters. 
J'k'onomy in n'lieating was elfected hy the <‘Xt(‘nsive 
soaking pits, some of which were heated by rc'gc'iie- 
rated lilast-fui iiaei* gas. and hy tie' use* of a mixtun* 
of hlast-furnaee and coke-oviui gash's in continuons 
and other heating furnaces, (h livrally, prc'para- 
tioiis w('re being imuh* for the n'plaecumuit of soli<l 
fuel on furnace and iiroducer grates hy reg<‘n<‘rat4‘d 
hlast-furmiee gas. Current jiractice wa.s distinctly 
against the electrical driving of largi* rolling mills 
on account of the rapid ami considerable variation 
in the powi'r coii.sumptioii of sik li mills, hut the 
linking ii[) of neighhoining ])ower stations as at 
Luxemburg is an (»hvi(*us rmiusly. The comlusion 
is drawn that the nmst expedii'iit nttem|»ts to pro- 
m«(to fiK'l economy arc* ; - Blast-furnace gas should 
la* ch-aned without loss of siuisihle heat until tie' 
dust (‘oiitcnt is below (IT g;rm. per cub. m<‘1re. AH 
power sliould be gi'iwratcd in gas-<l riven prinu* 
movers, with only such sti'am tiirlunes as are n<*<(‘s- 
sarv to deal witli fluctuating loads. A\'ast<i boat 
boilers of the firc-tiibc t.vpi? sliould be attacbed to 
large gas-ciigiiics. Jf linking up of ncigbbouring 
j)ow(‘r stations is fiossiblc, llu* whole of the steel 
works should be <*b'ct rically driven. Knricbed 
blast-furnace gas should 1 k> the juincipal fu<*l in 
molting and r(‘1i(*ating furiia(c*s. in ordc‘r to 
realise these conditions it is necessary that the pig- 
iron made should be within the rc*<|uinHl limits of 
Si anrl S and should be n'giilar in composition. 
This ni'cessitafes ample supf)lies of ore available 
for the rc'gular working of tin* furnace. (Sc*e also 
jireeeding abstract .) — C. A. K. 

Fuf} €ronoii\]i in cupola practice. H. ,T. Yales, on 
behalf of Brit, .\ssoc. Fuel Ki onomy Committee. 
Iron and Sten*! Inst., Sept., 1911). [Advance 
copy.] 7 pages. 

Tiik variation in radiation loss owing to different 
diameters of the cupola is of small imnortanee 
compared with the loss of sensible li4*at in tne waste 
gases, and the cupola should be sufficiently high to 
allow’ the charge to redneo the temperature of the 
ascending gases as far as possible. If from four 
to six tuyeres are uschI and the ratio tuyere urea: 
cupola area is maintained about a certain figure, 
no advantage is secured by more than one row, or 
by special design, of tuyeres. A furnace with a 
smaller diameter from the ba.se plate to above the 
tuybres is better than a corresponding furnace of 
cylindrical section when largc^sized cupolas are in 
question, as the coke bed is smaller and blast 


' can reach tho centro more etisily. A kindling 
: tuyere, plactnl near the sand bottom, nrovenls the 
chilling of the first iron melted as tno coko ho<jl 
may Iw lieated up prior to blowing the ordinary 
tuyc*rt's. The* bla.st pressure and coke charge should 
Ih* reducc'd towards the end of tho blow. Cupolall 
engag<‘d on light castings and producing hot metal 
showed the following ratios: — 

.\r«y» at tu>uVs 

An-.i of tuji'ros • • ‘ ‘ ^ ‘ ‘ 

iloiilhl from tu>rrcs to charv'lni' iloor 

it tii\(*ns 

Iron (ton-.) 

lioui-rt of tl.ist 

I'ot.il 4olo-. III. i>ir ton of imn .. l',)l 


::s 


1(1 *■ 


':s 


14;{ 


ft-a 


81 

‘Jiu 227 

C. A. K. 

Furl iiniftol in met all u riiical furnaces. U. A. 
Iladficld and It. ,1. Sarjiinl. Iron and Steel 
lust., Sept., HMlb | Advaiui* copy.j 111 pages. 

In all ((Ucstions of t'lficioncy in im'tullurgical 
furnaces tlu'ie is need of much further data with 
ri'gard to tlu’rmal nu asun'im'uts, ]ia rticulai ly with 
r<‘sj>c< l to thi' spi'cjfic lu'ats and li(‘at < onduct i vities 
of rcfractorv mat^'rials. Consideration of the 
“ theoretical talorilic inlcnsity or tlu* ratio of 
net available bt'at to tlu* tliciitial cafiacity of tbo 
combustion prodiuls, must Ik* made with c('rtain 
, n'scrvatioiis fu'iiding fiiiihi'P iu v(*stigation of 
tlu rmal ('((uililuia iiivohcd in the ])rocesH of com- 
bustion. In all high-ti'mf)(*ral lire pnicOssos in 
which turhulciic«* can ht* hi'ought about, tho in- 
h(*rciit h(*at condin t ivi ly of t in* llaiiie is aid<*d by 
<h*v(‘loping tlu* heat units iu close proximity to tho 
I ma'<s to Ik* healed. Tin* diliicultv of ohLainiiig a truo 
Kamph* of tlu* gas and air mixture immediately 
hcfoia* ignition is a serious ohstach* to the deter- 
, minatioii of a (orrcct admixture for comlmstion, 

: and the only reliable nu*tho(l of d(*termining tho 
: eflici(*ncy of (‘omicislion is to combine (hd-ertnintt'' 
tioiis of the composition and t(*mpcrature of tho 

■ wast»* ga,s(*s with a knowhdgc of tlu* original com- 
)n»sition of tlu* gas iis<m1. I'lu* distribution of lieat is 
• iiflicult to d!*l(*rmiiM*, a.s it is irntiossible to attain 
the absolute vahn* of the licat conductivity of tho 
materials of tlu* walls uruler av<*rag(* working con- 
ditions. 'I'lu* radiation losses may be measured by 
tlu* nppliiation ol Stolan’s law', and by tlie con- 
.sidoration of the valin* obtaiiu*(l in tliis way and 
tlu* valm* ol)taiiu*d by coiidiicti vity mensiircmient a 
fairly etlective approximation to the heat lost is 

■ jiossilile. C. A. K. 

' J*<nnlcrc(l furl fur pu(l((lin{f furnaces; licport oil 

the c.rpcriinchtul use of . W. Simons. Iron 

and Steel Inst., Sep., 1919. [Advance copy.] 

2 pp. 

, .No difficulty was experienced in attaining the re- 
: cpiisiU* temfieratnre when using jiowdercd fuel. 

; The time taken for lu*ating the furnace from cold 
I was 1-1 1 hours as compared witli a normal period 
of .'1 ‘1 hours. Bafiid w(*ar of the brickwork in 

! the combustion cliarnber occurrc'fl at first, but with 
I suitable alteration in tbo fiosition (ff the burners 
the wear wuis consi«l(?rablv reduced. An economy of 
I 'M)'/, in fuel wuis obtain(*d and further economy is 
to be exfiectc'd in a crjmplr*te plant, (ilreater output 
of metal was obtained with jiowderrd fuel, tho 
: lioats being worked in hours. On tho basis of a 
I .‘19 ( fu<‘l economy using powdered fuel, a saving 
j of 2.'!% on th(* capital outlay is e.sti mated for a 
jdaiit of about 10 puddling furnaces together with 
the necc.s.sary boilers.- C. A. K. 

(kist iron; Synthetic . C. A. Keller. Iron 

and Steel Inst,, Sep., 1919. [Advance copy,] 
19 pp. 

Synthetic cast iron is manufactured in the 
electric furnace by the simultaneous melting and 
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cMburisation of scrap (turnings). (Eng. Pat. 
!S,692 of m:); this J., 1914, H68.) Cementation 
tanCH place fro/a a tornportiiure of 050^ C. upirards 
and becomes more rapid us the temporatiiro rJses. 
Carburisation of the iron subsecjiieiitly takes plum 
by contact betueon the solid (carbon and the par- 
tmlly curhiiri.ml wotnl in the course of melting^ j 
and bixvmes complete on full molting. To make a 
iiscl'id form of white cant iron economically, steel 
tnrnin^js and carbon (small coke or wood charcoal) 
arc mixed with h definite amount of basic sla^ to 
lower tlu' etfiulnctivity of the mixture and to effect 
desuljihnri.sation of the resulting metal. A two- 
stag(! proco.ss is nece.ssary for removing exce.ss phos- 
phoMi.s. iSteel turnings are first melted in the 
presence of carbon and a basic oxidising slag until 
a carburisation of \ % is obtained and all the metal 
depliosphorised. It is then cast into ingots, which 
are subsequently iik^UihI in an open-hearth furnace 
or electric furnace together with tlie neci'ssary addi- 
tions of carbon and a desulpfiurising slag composed 
of lUiitfuials containing very little phosphorus. 
The composition of the synthetic iron produced is 
C! 2*0/, Si 1-75/,, Mn S trams, P iVmZx 

the tensile strength is 50 kilos, pi'r sijuare mrn., and 
iiniJuet n'sistaine 00 blows.— .! . W. J). 

f roii f)riilr,s; A r I ion of - on acid [opr n-h earth] 

fnnoKv dnature. d. H. Wiiiteley and A. F. 
Hallimoiul, Iron and Steel Inst., Sep., 1910. 
f Achutnee <()p,V. ) 21 pp. 

Tiik gri'aO'r part of the corrosive dust which is 
curried oviu’ in susiauision by tli(‘ outgoing gases in 
acid open-hearth stci'l furnaces and becomes ab- 
sorbed in llio checiuerwork of the ri'geiierators is 
due to spitting of rnelal during the “boil.'’ This 
corrosive dust consists principally of iron oxide, 
and its action on all parts of the furnace structure 
is very detrimental. The life of the furnaco ean 
only be prolonged by removing or counteracting 
the action of the oxide. To prevent the formation 
of tlie oxide is dillicult, as its evolution appears to 
be ail unavoidable effect in working the process, 
’file coarser [uirticles may be stopjicd by separate 
slag chambers and hlter-chequers, but a large 
quantity of fine matiu'i.ul remuins. In the gas 
ctiei|ner-\V()rk a. consi<leral)lo proportion of the dust 
is absorbt'd, so that tlie porosity of the bricks when 
new is ail import aiit fa(ttor. Very little absorp- 
tion tak('.s place in tlie air-clioquers : consei|Uently 
yomo advantage might Ik' gained by hollowing the 
surfaces of the bricks so as to increase the space in 
which the oxide ean setth‘, or l>y incriuising the 
iiiti'rspaei's hi'twe^ui tlie hricks to the limit com- 
patible with etheieiiL regmieratioii. The possibility 
of riMiioving the acciiinulated material during 
working by means of a flux is veuy doubtful, but 
the volume might l)e rediued considerahly at in- 
tervals by fusing or fritting if a sulliciently liigh 
temperature could he altnined.- J. W. 1). 

[Steel] converter; 'I'einpenitnve. calenlat nms of the 

. B. Osanii. Stahl u. Eisen, 1919, 39, 961 

— 1 ) 66 . 

Titk temperature increases produced in tlu* con- 
verter by the combustion of different <‘lemeiits 
iwldod to the iron have been calculated. The eoni- 
bustion of I'X manganese raises the lcm])ernturo 
76° C., 1% silicon ,Til° C., 1% phosphorus 216° G., 
and 1% carbon 51^ 0. These figures cannot bo 
directly applied to estimate the temperature in- 
crease for a pig iron of given composition without 
attention to such factors a.s heat of combustion and 
latent heat, the influence of lime additions, the 
beat lost to surroundings, etc. An example is ! 
given showing how all these factors affect the caF j 
culation. The influence of different meuures | 
adopted in practice is then investigated. It is 
found thut small amounts of solid additions raise 


I rather than lower the temperature of the iron, but 
j when increased to 10%, even with good preheating, 
freezing may take place. When the phosphorus 
content is increased to 2*8% the heat generated 
enables 9% of scrap to be melted in the converter. 
Attention is drawn to the importance of drying 
the blast.— T. H. Bu. 

Steel; Determination of the critical points of 

by the differential method. A Portevin and V. 
Bernard, llev. Met., 1919, 16, 175 — 192. 

TfW heat changes which occur in steel when heated 
may be represented graphically on a photographic 
platr*. The deflection of a mirror galvanometer 
which is connected to a thermo-couple indicating 
the temperature of the specimen is recorded on 
the ])late by a spot of light, and as the tem- 
perature of the steel increases a line is produced 
which forms the nbscis.s.'i of the graph. The ordinate 
is recorded by a similar galvanonioU^r which in- 
dicates the diiferenco in temporatiiro between the 
steel specimen and another piece of metal similar 
in size, but which posse.sses no transformation 
points (c.</., platiniini, nickel). The beam of light 
from the second galvanometer passes tliroiigli a 
prism in order to transform the horizontal dis- 
placement imparted hy the rotation of the mirror 
into a vertical displacement. If the two metal 
cylinders are heated unifomily in a tube lurmu^e 
no (liiference in loniperature exists lietweeii tlieni 
until a transformation [loiiit is reached, at which 
point lieat will he alisorbed by the sl(‘el and a lag 
occurs. During cooling, evolution of heat at the 
transformation point will (>ause the steel to be 
hotter than t)ie comparison cylinder, and a curve 
ill the opposite sense to that prodm.ed during 
heating will be recoriled on the photograpliic jilate. 
Several sources of error resulting in unequal lieat- 
ing of the two cylinders may occur, e.ti., zones of 
diffc'rcnt lemiierature in tlie furnace: dilference in 
mass or ernissivity of the two cylindi'is, or cooling 
clfecLs from th(' proximity of thermo-couple 
sheaths or HUjiixirts. It was found advisable to 
use a rod of refractory material extending the full 
length of the furnace tiilx'. The metal (ylinders 
rested in a cut-out portion near the c(‘ntrc, and 
tlu* thcrmo-('ou))!e iviri's were threaded through 
lioli's bored longitudinally in the rod. noulral 
atinospliere is essential, as doc.-irhurisation or oxi- 
dation of the iron causi's anomalies quite indo- 
].on<lent of Die transition plKiiomona.— C. A. K. 

Steet; Decarhuri.sation of with hydrotjen, 

E. 1). Gamphell. Iron and Steel Inst., Sep., 
191ib [Advance copy.] 8 pp. 

Smai.l bars of steels of varying compositions (plain 
carbon steels and alloy steels) were decarhurised at . 
a temperature between 950° and 1000° Gk for 
periods vurviiig from four to twelve days hy means 
of electrolytic hydrogen saturated with water 
vapour at the ordinary teniperatnre, the saturated 
hydrogen being replaced by pure dry hydrogen 
during the time the furnace was cooling. Evidence 
waa obtained regarding the influence of elements, 
other than carbon, on the stability of the carbides 
occurring in steels. Bure carbides of iron are less 
stable and more completely dissociated, when in 
solid solution, than are the carbides formed when 
other elements are present. Silicon replaces part of 
the carbon in the carbide molecule and modifies the 
products of dissociation; while the double carbides 
of iron and manganese are much more stable than 
those of pure iron. Chromium-, tungsten-, and 
molybdenum -steels show an increase in electrical 
resistivity on decarburisation, the complex or 
mixed carbides beitog decompose and the libera^ 
chromium, tungsten, or molybdenum combining 
with or dissolving in the iron. Nickel-steels, on the 
other hand, where the nickel is idmost wholly in 
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•oluiion in the iron^ show a decrease in electrical 
resistivity on deoarburisation similar to the de- 
crease found in the case of plain carbon steels. 
Generally one-third of the sulphur was removed 
from the steeds, excepting the manganese steel, 
whore there iiias no desulphurisation.— J. W. 1). 

Steel; Heat treatment of icifh special re- 

ference to steels used for aeroplane motors. A. 

Sauveur. J. Franklin Inst., I'JIU, 188, 189- 197. 
Heat treatment of steels may be regarded as either 
a softening, strengthening, or hardening process, 
according to whether the metal i.s cooled slowly 
from a temperature I'xcecMling its critical range, or 
whether it is cooled rapidly through the critical 
range. In the softening tn'atment low and 
medium carbon steels are cooled slowly from 900*^ 
C., but steels containing 0*8 ' C' or more and some 
alloy steels are heated only to 60U® ■ G75'^ C. with 
sub.secjuent slow cooling. Ibis process usually pre- 
ccmIos inacliining operations. Tensile stnuigth, 
olastic'ity, hardiness, and resistance to shock arc 
incToasod at the saeriliee of some duetility by cool- 
ing in air, oil, or water, stc'els which have been 
heated to 50*^ C. above the critical range. A .second 
heating to below the critical |)oint and c-ooling is 
advantageous for alloy steel.s or steels c'ontaining 
more than U*‘J.V/, C. A hardening treatment de- 
rreuses ductility to tlio j)oint of brittlcuicsss, and 
is applied to finished jnirts as a last trc'utinent or 
to he followed iiy grinding only Wlicut heaUsl 
above the critical range the uietal is c-oolc'cl 
rapidly in wafer oi' oil, and afterwards tempered 
at 200^' — 100'- C. to remove internal strains. Specific ' 
treatments for difi’erent types of earhon and alloy 
steeK used in the construction of a(‘ro[)lane medors 
are given in detail. - C. A. K. 

Steel; Heat treatment of . T. 1). Lviieh. 

Froe. Kng. Soe. W. Pa,, 1919, 35, 21.*) 212.' 

TriK heat freatmeiii of steed with rcdcrence to 
the standardisation of treatments and the resulls ; 
obtained by standard treatnu-nts are dealt with in 
a sc'ries of tables, 'riic* tables were? prc'pared from 
the results of many tests in tlie lahoralori<*s of the ! 
Westinghoii'.ic? Kleetrie and Manufaetunng C’om- ' 
pany, and cover the heat treatnicmt of plain earhon 
and alloy steels and also eascvliardening steels. ' 
Tlie ca.se of special gracles of steel trcaiU'd by 
special proce.s.ses is al.so considered, hjhI referencto i 
is made to a carbon steel (containing O'l.) 0'2o% : 

cnrl)on, wbere tin* elastic limit was inerc'u.sed from 
18,000 lb. to 52,000 lb. by lie.at ticatmcnt, without 
decrease' in tin? dnctilit^. The heat treatment of 
() in. and 8 in. shells is fully considered, TIu* first 
shells troatc'd were subjected to a water treatment, 
but latterly an oil treatment was introduced. In 
the ease of tlu^ water treatment the shells w(*re j 
heatc'd at 800^^ C. in a eontiimons furnace, drawn, 
and quenched nose down with watcT playing into J 
the interior of the shell against the ba.se. The I 
shells wc're then removed from the bath and tern- ■ 
pored at 610° C., the w'atcr in the quenching tank , 
being left w^arin for the next shell. This inetliod 
of treatment gave a good grain strncturo with 
practically no loss from breakage. On account ; 
of an official decision the water quenehing was , 
superseded by oil quenehing. I’lie shell.s were 
heated in a continuous furnace at 800° C., con- ; 
veyed from the furnace to the quenching tank on ; 
rollers, low'ered into the oil and rolled through 
the oil by means of an ondIe8.s chain, automatically ! 
drained, and conveyed to the drawing furnace, i 
whore they remained for approximately one hour, | 
the temperature being vari^ from 610° to 640° C., i 
according to the carbon content of the steel. A j 
minimum Brinell hardness of 207 was required in 
order to give the necessa^ elastic limit (46,000 lb. 
per aq. in.), while a maximum hardness of ^ for 
machining purposes was established*— J. W.*D^ 


Steel; Fibrous structure in high carbon — , 
A. W. Ix)rena. Chem. and Met. Eng., 1919, 21, 
203—204. 

In the acceptance test of forgings, 9 ft, long by 
7 in. diameter, made from one ingot, thi%e tensile 
test-pieces were taken from .slabs cut from the ends 
of the forging representing the top and bottom of 
the ingot. It was found that there w'as greater 
uniformity of tests from the bottom as compared 
with the middle and top of the ingot. This indi- 
cated trouble due to iiniiurities which slowly rose 
to the upper end of tha ingot during cooling. An 
accidental orni.ssion to wash the ingot moulds with 
tar gave l(K);,^ of good forgings. It was thoujijht 
that the tar in distilling filled the metal with 
gas, which workc'd its way into the U|>por portion 
of the ingot and on forging gave rise to hair 
cracks. \Vhen samples whieli had failed were 
etchc'cl witli sulplinric^ acid, cracks \ in. long were 
revealed. The tcuisile Ust-jiiece taken from the 
rc^gion of greatest working iiiuler the prt'ss was 
invariably good. The test-piece from the middle 
of thc‘ forging which was responsible for most 
failures did not ret*eive Nuflieicuii work to wc'ld up 
the holes. Heats east using graphite as a mould 
wash were Kupeiic)r to those olctained when tar- 
washed mould.c wc‘re u.sc'd. Wliilc* the use of tnr is 
not hc'Id altogether rc'sponsiblo for the troubles, the 
author eonelucles that fibrous stnieture is often duo 
to thc‘ presence of gas cavities, which during work- 
ing heeonie scpic'ezed out into thin streaks without 
being wcIcIchI.- T. H. Hu, 

Sfeels; Wood}/ met ores of jrnetnres of trans- 
verse test -pieces taken from certain sjierial . 

.1. .1. C\)hacle. Iron' a lid Steel lust., Sept., 1919. 
j Advance' copy. ) 15 pages. 

'JiiK author has iincvstigatesl tlue c'lfc'et of chemical 
coni|)ositi«)n in relation lodc'feelive transver.se tests 
with woody fractures in forged steels. AVith the 
earhon below ()*d , or, better still, 0*25'/, good 
rc'sults arc' obtained, provided the metal is pro- 
jicrly made, even if a high peremitage of spceiiil 
clcuiients is addcsl to .sc'c ure l)igh tensile strength 
alter C|nenel)ing and tempering, d'his applies to 
steels which have reeeivecl a working ratio up to 
J ;8. Ill steels containing less than 2*5% Ni it is 
not necessary to rc'duce the earhon content, as 
gc)od results have Ihm ii obtained with as high us 
0*5/ carbon. Transverse} tests arc3 improved by 
forging ingots wholly at liigh temperature, unci 
also by ((Ueiiebing after keeping at a high tempera- 
ture, hut not suflicieiitly if inaxiinum results for 
transver.se strength are required, as, for example, 
ill the ease of steed for guns. Molylidenum, oven in 
small quantity, accentuates bad results in trans- 
vcusc! tc-sts. The differences lietweeii tests from tlie 
edge and those from the centre of an ingot are not 
accounted for by difrerences in the rato of cooling. 
Quenehing a large basic; ojien-liearth ingot prior 
to forging offectecl no improvement, liasic; open- 
hearth (;astH gave occasional flaky fractures with 
defective tc.sts, but juid operi-lic'arth casts, with 
proper precautions, gave (‘xeelleiit results. Inde- 
cisive rccsults wore obtained in tests to deU^rinine 
the influeiieo of tlic co-cdIieic*nt of working. The 
results from the bottom portions of the ingots were 
distinctly the best. Fractures are more “ woody 
after ((ueneliing than in th<» annealed bars. 

— T. H. Bu. 

Carbon in steel; Electrolytic resistance method for 
determining . J. 11. Cain and L. C. Max- 

well. J. Ind. Eng. Chom., 1919, II, 862—860. 

Carbon in steel may l>e determined in 4 to 5 mins, 
with an accuracy of 0*01% by a direct corabustion 
method in which the car^n dioxide is determined 
by absdlrbing it in barium hydroxide solution and 
measuring the change in the electrolytic resitt^utoe 



m A Cl. X.-METALS; METALLURGY. INCLUDING ELEmO-M^ALLUROY. ftWolw si, mf 


of the 8o/ution in relation to its concentration, A 
/simple absorption apparatus has been devism in 
which there is an cloiifiated arm with a senes ot 
bulbs an<l a etll in which the platjn- 
Jsed electrodes can he adjusted so as to ^ivc a 
dehnite cell cfnistaiit. This constant should he 
checked i'roni lime to lime by the combustion of 
standard samples, or by dctcrminint^ tlie resistanco 
ol ji A /[() solution ol pure potassium chloride, and 
ciiiciilatiii^ the cell constant by means of the 
formula Ji .\S, wlnue li represents the observed 
resistance, A' the cell constant, and S the specific 
resi>Lance of A/Kl potassfum chloride solution at 
file definit(‘ temperature ((aindoIt-Bornstein’s : 
l^hysikali.seh Chemisehe Tabellen, 4th Kd., p. 1117). ■ 
h’rom the results of measurements at 20'^— C. of 
the resislance of l)ariuiri hydroxide sdlutions vary- 
in«!: in com entration up to 42‘2o terms, per litre, it 
was lound that solutions eontaininti from bS2 to 
t?;* JUS. of harium hydroxide per litre uu're tin.! 
most suitable for tliis metl)od. Weihel’s ttalvano- 
nader ( Hui i'au of Standards, Seientific Paper No. 297, 
1917) was found a simple and accurate instrument 
for measuring; tin; ('lectrical resistance of the solu- 
tions, and tliis was incorjjorated in a L(‘cds and 
jNorthriip l)rid <40 containiu}: tiio resistance coils in 
a hermctically-s(uil(‘(l box. In makintc a determina- 
tion the two ahsorf)fi()n vessels are connected with 
the elcf trie (onihiislion furnace, and each is 
(•hart!:('d with 209 c.c. of tin* harium hydroxide 
solution tpi'eferahly “ e(iuivalent ” to about h of 
eailMUi). Oxyyeii or air free from carhon dioxide 
is f)ass<‘d through tin* solutions and their tempera- 
tui‘(*s and resistances are then determined. In the 
meantime the eomluistioii boat, tilled with , 
alundum sand, is heated at KfVP — 1100° (A, 
and when the sand is at a low red Ix'at the : 
sample of steel is distributed over tin* alundum. 
and the boat a^ain heated without any oxygen 
jmssiiig through the furnace. After a short 
time oxygen is introduced at the rate of 
hOO— 400 e.e. per min., and afti'r 2 mins, air free , 
from earhoii dioxide is also admitted to the absorp- 
tion tube at tin* same rate as tin* oxygen from the 
furnace*, the object being to remove the last traces 
of carbon dioxide from tin* large hulh of the 
absorption apparatus. While the air is passing 
throULdi the latter the combustion of a socoini . 
sample of steel may be carried out, \ising the 
second absorption lube. 4'he second reading of 
the eleetrieal resistance and temperalure of the 
barium hYdra)\ide solution is tin n nnuh*, and the ' 
percentage of carbon is eal< ulated from tin* increase 
in the resistance due to the precipitation of barium 
ions. A table is given containing the data for plot- ■ 
ting tin* resistanee-eoneentration curve for barium ! 
hydroxide solutions of about 4— ;*> ; carbon eqiiiva- : 
lent strength (i.e., the ])ereentage of carbon ' 
required to iireeijiitate the whole of the barium 
when 2-grm. samples are used), as well as a nomo- : 
grai)hic chart by means of which the carbon per- 
centage can be read directly from the ob.served 
values before and after the combustion, with an 
error of loss than U‘005 carbon. — A. INf. ; 

Steel: K.d itnofion of manganese in special hy ' 

the persulphate method, P. Nicolardot and A, ^ 
Levi. llev. Met., 1919, 16, 201—216. 

KxrKiu.MK.NTs on the mechanism of the action of ' 
ammonium persulphate on manganese salts in solu- ' 
tioii sliow that, in the ahseiue of silver nitrate, i 
manganese is oxidiseil and precipitated as man- 
ganese dioxide. Jf a small quantity of silver ; 
nitrate or sulphate is ])resent, the manganese is • 
oxidised to permanganate and the characteristic ; 
colour is developed. Kxcess of silver nitrate tends i 
to cause precipitation of silver peroxide or persul- : 
phate, which introduces an error in the subsequent | 
titration with sodium arsenite. Destruction of | 


the permanganate formed occurs if the acidity of 
the solution exceeds 10% H,S(\ or 5% HNO^^ 
espociaUy if the temperature is above 60° C. Too 
great a quantity of persulphate causes a slow re- 
oxidation of the manganese during titration of 
the cooled solution. For the determination of 
manganese in ordinary steels, 0*2 grm. of steel is 
dissolved in 10 c.c. of sulphuric acid (1:3) and 
O’o c.c. of nitric acid, .\fter cooling and adding 
50 c.c. ol a saturated solution of silver sulphate 
and 5 grms, of ammonium persulphate, the solution 
is heated in a water bath for 3 — 5 mins., cooled, 
and titrated with a solution containing 1 grm. 
AsjO, and 5 grms. NaHCOj in 2 litres. Alloy 
steels presv*nt dilliciilties, e.g., the interfer- 
ence of chromium and the precipitation of tungstic 
acid, hut the following method is applicable in the 
presence of Cr, W, Ni, Co, or V. 0‘2 grm. of steel 
is dissolved in sulphuric acid fl : 1) in presence of 
(•’0 c.c. of nitric acid, and the solution is boiled 
until tungstic acid is jirecipitatcd. After cooling, 
sodium hydroxith* is added until tungstii; acid is 
redis; olv(‘d and prec ipitation of f(*rric oxide occurs. 

3 c.c. of jihosphoric acid solution (38/ PsOJ is 
added, tin* solution cooled, re acidified with a slight 
exce.ss of sulphuric acid, treated with 10 c.c. of a 
saturutod silver sulphate solution and 1 grm. of 
persulphate, and li(*ated in a water hath until tlie 
colour develops. Tlu* solution is tlum cooled in air, 
treated witfi a known (plant ity (0‘0(}2 grin. Mn) of 
permangan.iti* solution, and titrated with a solu- 
tion of sodium a?‘senit(*, tin* r(*sult being (corrected 
for tlu* manganese added. High chromium steels 
re<piire tlu* addition of h 3 grins, of p(*rsulpliate 
to ensure oxidation.— C, A. K. 

irhel steel; Hxperiments on {action of carhon 

mononde. on| . .\. Hudson. Iron and Steel 

Inst., Sept., 1919. [Advance copy.J 3 pag(*s. 
C.\uuoN monoxide Avill eoiiihine with the nickel in 
a .nickel steel even in the ease of steel of a fairly 
low niek(*l contmit. The most favourable condi- 
tions for the formation of nickel eai-honyl app(*ar 
to he the exjiosnre of a large surface ari'ii of freslily- 
maeliiiuxl metal at a low temperutuie. Nickel 
sU*e! is sometimes used in positions where it is 
lialile to exposure to carbon monoxide* under vary- 
ing conditions of temi.>eraturo and pressure, and 
tlu* possible removal of nickel from its surface iu 
tlu* form of nickel carbonyl may have* seinie jerae*- 
iical b«*aring on such epi(*stie_iiis as the investigation 
of ereision, etc. -J. W. D. 

Nickel-chrome and other steels; Jirit tleness in . 

F. Bergers. Iron and Steel fnst., Sept., 1919. 

[Aeivaneo copy.J 4 pages. 

Nk’KKL-chromk steels, carbon steels (0’20 to 
0*40% C), nicke l steels, and ehrenne-vanadium steels 
are subject more or less to develeqmient eif brittle- 
ness as a result of slow cooling from tlie tempe'ring 
temperature. The Brinell hardness is consistently 
higher where hardened samples of such steels are 
(luenched from tlui usual tempering temperature 
than wlum the tempering is followed by slow cool- 
ing. Study of heating and cooling curves of the 
alloys showed that the temperature at which heat 
begins to he absorbed lies between 400° and 500° C., 
hence the usual tempering temperature (600° — 
650° C.) lies in a region where a very material 
absorption of heat and therefore re-.solution of car- 
hides takes place. Steels quenched from 600°^ — 
650° C. have therefore a different constitution from 
those slowly cooled. The difference in behaviour 
deperuls fundamentally on the condition of the steel 
previous to the tempering process, and results 
indicate that the more a steel is worked the greater 
is its susceptibility to “ temper brittleness.” This 
is due to the degree of aggregation of the constitur 
ents (carbides and solvent) produced by proper 
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mechanical treatment, AYhen the constituents are 
homogeneously blended by suitable hardening the 
distribution of the low-concentrntion solution 
formed in tlie usual tempering Koiies is more 
intimate. The retention, so far as is possible by 
qucMichiiig, of this low-concentration solution, 
wliich, despite admixture with free carbides and 
possibly solvent also, gives the niaxiniurn combina- 
tion of toughness with a certain hardness, is 
desirable.— J. W. I). 

Nickfl-cliroine [stcetj ,1 . H. Andrew, 

J. N. (iieeiiwood, and (1. \V. tircen. Iron and 
Steel Jnsl., Sept., IDll). [Advance eopy.J <>3 
pages. 

Fiu) 31 a detailcM.! exatnination of a large number of 
hollow lorgings from Jo-toii, 22-Loii, and 11-ton 
ingots of the averagt' eomposition C D'.'l, Mn 0*1. 5, 
JSi 3*5, Cr l)‘70,^, , the authors couclndo that the 
casting operation is the most imjiortant of all, any 
faults arising in the ingot generally persi.sting to 
the iinal heat treatment. The east metal and the 
mould walls should he as clean as jiossihle and loose 
sand kept from getting into tlie mould. Jngots 
should he east t\'idt‘ end up, and sliould he as small 
as is eonsistent with praetiee. The illegal should 
he run into the mould as eold as possible, as high 
easting temiierature promotes segrc'gation, ghost 
linens, etc., and eauses imrc'a.sed erystalline growth 
throughout. The maerostrueture, ch'termincd only 
by the temperature and method of easting, persists 
throughout, no matter what the mechanical and 
heat tr(‘atmeiit may !)(». Large ingots whicli are 
to h(* siihjected to solid lorging will he soumhu’ 
and less lial)le to crack it t ransferrcsl as soon as 
possible alter casting to a soaking pit and allowed 
to become e\enly liealcft throughout before being 
transferred to the forging press. This procedure 
induces dilhision of the carbon and general homo- 
geneity ol the mass, and the. forging hr(*aks down 
the original crystalline structure and refines thc' 
grain. At any stage when rc'lieating is necessary 
the whole thickness of tlie metal as nearly as pos- 
sible should pass the critical point at the same* 
time. The more the steel is mechanically worked 
the great.c'i' is thc^ tendency towards laminatc'd 
Iractiire, i.c., mechanical work can ho overdoiw'. 
Iho smaller tlie dendrites in tlio macrostnicturo 
the hettc'P the fracture hotli for mechanically 
worked and unworked steel. The macrostnicturo 
gives soiiU! information as to casting conditions, 
and for mechanically worktsl steel tin* manner and 
to some e.xtent the amount of deformation can ho 
deduced. The final tests on heat-treated material 
show little ditFcrcmcc between the various sizcil 
ingots. Annealing previous to oil (juenching and 
tempering does not improve tin* mechanical tests 
or facilitate machining. 'I'he edVet of mechanical 
W’ork on untreated material is clearly mnrke<I, but 
oil <juenching and tempering remove di.s<Tepanci(*s, 
in lact the mechanical tests seem to depend only 
on the casting and final treatment. The tempera- 
ture of oil hardening seems to have little or no 
effect on mechanical properties, hut the heating 
should 1)0 as short ns possible. The configuration 
show^n on benders gives some indication of the cast- 
ing treatment. Vhotomicrographs are in accord- 
ance with the views suggested. — T. If. Bu. 

FerroiUk-on^. A. Sanfourche. Itev. Met., 1919, 
16, 217—224. 

The fusion points of mixtures of pure iron and 
pure silicon were determined in a porcelain or silica 
tube heated in a carbon resistance furnace, A layer 
of sodium chloride prevented the oxidation of the 
alloy during the heating period. The melting 
point of the pure iron (1515® C.) is reduced to 
1445® C., when the silicon content is 1*5%. As 
the silicon content is increased the melting peint 


i is raised to 1516° C. (3% Si), and then falls again 
to 1410° C. (6 / Si). A 7% Si alloy molts at 
. 1427° C., and the fusion point falls regularly to 
1256° C. (14*3% S). The system is not uni variant) 
but is probably coinjnirabie wdth that of other 
alloys lerro-chroniium) named “ pseudo- 

binary (Portevin, Ucv. MiU., 1911, 6), in 

which the solution may bo partly dissociated 
during fusion. A silicon content of i4 — 19% gives 
a n(‘w scries of alloys, and a further series eon*- 
taining 19 21*.V Si includes the compound Fe,8i. 
'1 he iliflerential attack of acids on the alloys is 
notiee.ahle in this series. Between 21*5% and 
25 , Si (the(»ret!eally .‘13 , Si tor FeSi) a trans- 
formntion occurs in the solid alloys at about 
ll).>»'’ and ahoM* this conciuitration of silii'oii 
the primary < rystals always liave the composition 
, I’c.Si. 1 1n* inelt ing j)oint ( urve of alloys containing 
.)l) 60 Si is !i«>(, very d(4init<‘, and it is thought 
th.'it a region of iiistahilily has been reached. A 
maxjmum point (1217° (.’.) on the eiirvo for 
: /)5*55 , Si jaunts to a lu'w' compoiiiul, Ke.Si^, and 
long trcaluu'iit with a boiling solution oi' sodium 
hydn)xi<le confirms tlie (‘xistcnce of this lompou.nd. 

; An alloy containing 60' Si (l'\‘Si,) has a fusion 
: jioint of 1202’ (^, which is reduced to 1199° V. for 
’ an alloy conlaining 6I'3.S Si. Above 61*5 ' Si two 
! ])oints are, distinctly noliceahle, the higluT one 
' marking the nu'lliu/!; jioint of silicon, the lower one 
, (1199° (\) being the melting point of the eutectiir 
; mixturci Si | FeSi,. 4’h(^ silicon crystnllises first 
and risi'.s to the surface, .and tlu' alloy ceases to be 
' homogemams. 'I'lu* critical jaiinls of iron aia' inllu- 
: emaal lo a small extent l)v th(‘ jna'smice of silicon. 

: - C. A. K. 

, 'titanium : Ihi evmniat inn aj in Utmiifcrous 

iron t)irs. J. \Vad(l«41. Analyst, 1919, 41, 307- 

30!h 

; 4'hk ore is fused with (‘ight times its weight of 
! sodium juToxido in an iron crucil)I(», the mass is 
then disiiiO'gratcal with waO r ami dissolved by the 
addition ol a slight excess of sulphurie acid. Tar- 
: taric aci<l (four times the weight of the ore taken) 
is addeji to the solution, the iron i.s re<luced with 
I hydrogen sul|)hifle ami precijiitated by tlie addition 
oi ammonia and further treatment wOth hydrogen 
■ Huljdiide; the jiia'cipitute is removed by filtration, 
j th(' filtraU* tiaaited with an c'Xiess of siiljihuric 
a(id, boiled to exjn l hyilrogcn sulphide and laiugu- 
: late sulj)hur, the solution filtered, and the titaniun) 
j precipitated by the addition of a solution of “ cup- 
i ierron (ammonium salt of nitrosopheiiylhydr- 
1 oxylamine). The jiret ijiitnte is collected, washed 
; "ith water or dilute hydrochloric acid, and ignited 
' lo Ti()„. An alternative imdliml consists in diluting 
i the solution to a definite volume and determining 
I the titanium coloriinetrically by means of hydrogen 
i jmroxide; in this case the comiiarison solution, cmi- 
; taining a known amount of titanium, should also 
receive the addition of tartaric acid, — W. P. 8. 

(!o1d; St/luhility of in n/anidc solutions. 

H. A. Wliite. .1. Chcin. Met. Soc. 8, Africa, 

I 1919 , 20 , 1 — 8 . 

I (ioLi) leaf and thin plates of fine gold and of battery 
! bullion were .subjected to tbo action of synthetic 
; and working solutions of alkali cyanide under 
I various f:onditions as regards temperature, con- 
I cciitration, aeration, and contact of the metal with 
; carbon and iron. JTom the results obtained it is 
(oncluded that the speed of reaction is entirely 
dependent on the rate of diffusion of the cyanide 
and the necessary oxygen, the latter being the 
more important; that a maximum action upon gold 
free from electrolytic contact is exerted by cyanide 
solutions containing bctw'een 0*02 and 0*03% KCN ; 
and that adequate oxygen concentration is always 
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adytsitageous, eipecialty in the ease of working 
iKtlutions subject to deoxidising inti nonces. 

— U. h. r. 

!^ihc dust ! Kstivioiion of uiftidlic zinc content 

, F. Edwards. Chew, and Met. Fug., j 

low, 21, 192. I 

The author finds that the hydrogen gas method is ; 
not on the whole suitod to the analysis of zinc dust, , 
used or unused, in sherardising, nor is cstiniation 
by reduction of potassium iodate a good working i 
method in co/umercial plants. The amalgam 
DK'tliod gives iineertain results, and is not satis- 
lact.ory for practical purposes. The method of ■ 
reduction of f(Tric sulphate gave inconsistent 
results, hut witli crystallised ferric ammonium sul 
pliate satisfactory results wi'rc olitained, the time 
re(|uired being approx imaU‘ly minutes against ■ 

0 to 30 hours for the gas method. The method 
adopted is as follows: — I grm, of zinc dust is 
treated with 00 grms. of ferric alum crystals and ; 
JOO c.c. of water and constantly stirred. As soon I 
as the zinc dust is dissolved, 100 c.c, of sulphuric; 
acid {l;10) is addKl, and the solution is titrat'd : 
with potassium permanganaU*. Comparison of , 
results obtained on new and used zinc dust by the I 
hydrogen gas nietliod and the ferric alinn method 
are given and show good agreement. — T. H. Bu. 

Ahuniniuni iiujot; MefolliK/nipInj of . K. J. 

Anderson. Cliem. and Met, Kiig., 1010, 21, 220 — 
23t. 

Foil comnu'rcial purposes, aluminium ingot is 
usually divided into two grades, containing 00,,- 
and OM -HO,, A1 respectively, though the chemical 
composition is not regarded now as a complete 
( riti'riou of (piality owing to tlie wiilely different 
jihysical prop<Tii(“s (c.f/., toughness) shown by 
dill'erent ingoti of similar chemical composition. 
Not only is the striuture diti'en'nt in separate 
ingots, but it may vary eonsidcrably in a specimen 
cut lor mierogra[)liie purpose's. Maerographie 
examination yields instruetivc results, and grains ; 
of apparently large size ari' revealed on etching. 
Microscopic investigation of these grains shows 
that each of the presumed large grains possesses a 
secondary internal slnu ture and is made up of a 
iiumlier of small grains or dendrites. This residt 
of etching is termed “ dilferential groiij) etching,” 
ami it seems as if eaeli group of grains is orientated 
dilfeis'iitly. ,\ tentative (xplanation is that when 
aluminium freezes normally the largo grains re- 
present the true gram size of pure aluminium, 
and any one so-calU'd group has tlie same orienta- 
tion throughout. Part of tlie euteetie-l’orniing im- 
purities are not reje(;ted to the boundaries of the 
grain, but freeze lu position and give rise to a 
structtire within each largo grain. Small grains 
are formed when the im[)iii itii's form a continuous 
network. — C. A, K. 

Aluminium olloys [tluralumiu']; TcmpcriiKj of ccr- 

tdin . ii. (iuillet, J. J)iirand, ami J. iiali- 

bourg. Comptes rend,, lOlfl, B)9, 508- 511. 

Tuf inllucm'e of time and temperature on the rat(' 
of change of the hardness of duralumin after tem- 
pering has been studied. Samples having a hard- 
iie.ss number (Brinell) 65 were heaUsl to IhXF or 
-100° C. and quenched in water, the bardne.ss falling 
to 61 and remaining unchanged after *18 hours. 
When heated to I5(F or 500° C\, however, and simi- 
larly quenched, the hardnes.s rose during 48 hours 
from 61 to 03. Samples quenched in liquid air and 
kept at the same temperature for several days 
showed no change in hardness, but when the speci- 
mens w'cre brought to room temperature the hard- 
ness rapidly rose to the maximum value. Whereas 
at 15° C. the hardness only reaches the maximum 


/ after about 48 hours, at higher temperatures the 
, rise is more rapid and at C. the maximum is 
; attained in six hours. At SOO^ C., however, the 
hardness decreases with time. To explain these 
phenomena ii is supposed that at 450° C. the metal 
pa8.ses into a form stable at that temperature and, 
when quenched, gradually changes into a form 
stable at low teniporatures — the harder form. At 
very low temperatures this change is prevented; it 
a.s.sumeH its maximum rate at about 200^ C. 

-E. H. R. 


Aluminium-bronzes; Relation of microstructure to 

pfid.'ie chanfjes in heat-treated . L. K. 

Seidell and Cl. J. Horvitz. Chem. and Met. 
Kng., 1010, 21, 170-181. 

The authors have investigated the variation in 
microstructiire and physical properties of 10 /„ 
aluminiura^bronze when subjected to heat treat- 
ment. Differential heating and cooling curves are 
given in eonjumdion with a constitutional diagram 
representing the nature of the physical constitu- 
ents present in the different tmnperatiiro ranges. 
The phase changes of the thermal curves agree 
closely with the equilibrium diagram wliieh is also 
given for (;ompnrison. A curve of Brinell hardness 
tests made on f in. specimens cut from a U in. bar 
and (piem'hcil in water from temperatures ranging 
from 427° to 082° C. sliows that the alli\y is at its 
maximum hardness in the /? condition. Another 
seric.s of specimens after ijuencliing at 870° 0. were 
drawn at temperatures from 370° to 816° C’. The 
maximum drop in hardness occurs in the tem- 
pering range 370° to 4^2° (\ Suitable lu'al treat- 
ment greatly improves the strength of aluminium- 
bronze. Photomicrographs sliow that the a crystals 
become progressively smaller as the quenching tem- 
perature is raised. The elose-gruined structure of 
the ([uenehed and temjiered alloy consisting of 
iiei'dle-slinped a crystals in a matrix of (I explains 
its increased strength eoinjiared wilii the cast alloy, 
the structure of which shows massive primary crys- 
tallisation of a and y. T)ie results suggest the 
use of tlie alloy as a hearing nudal and as a suh- 
slitute for steel wliere resistance to corrosion is 
desired. — H. Bu. 


Al uminium anil its li(fhf (dh))is with copjx'r anil 

with maijne.^ium : ('oustifuf inn of . P. D. 

Meriea, \l. G, M'alionherg, ami J. 11. Freeman, 
jun. P.S. Burimu of 8t:ind:irds, Scientific Paper 
337. d. Franklin Inst., 1919, 188, 267. (Sec also 
this J., 1919, 43 a..) 

The temperature-solubility curves of CuAl^ and of 
Mg,Al, in aluminium were determined by the 
method of annealing and microscopic examination. 
Aluminium dissolves about 4'2 y of copper as 
CuAl, at 52.5° C. and about 12’5 ( of magnesium 
as Mg^Al, at 450° C. The solubility of both com- 
pounds decreases with dceren.sing temperature. At 
.300° C. aluminium dissolves only I f of copper as 
CuAI, and slightly less than 5‘9% of magnesium 
as Mg,Alj. The structural identification of the 
various constituents, FeAl,, CuAI^, Mg,Al,, found 
in alloys witli magnesium and with copper is 
described, and a ({instituont is noted in all light 
aluminium alloys containing magnesium which is 
believed to be Mg^Si. The solubility of iron as 
FeAlj in aluminium is at all temperatures less than 
0T5 y . Small amounts of silicon, up to 0T2— 0*20%, 
are dissolved by aluminium at the eutectic tempera- 
ture, hut are reprecipitated upon cooling, corre- 
sponding to the diminished solubility for silicon of 
aluminium at lower temperatures, Silicjon in the 
usual commercial amounts is probably present as 
a compound of iron and silicon together with son^ 
aluminium; the composition of this compound is 
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Dot known, but it soparntes out with aluminium 
and FeAl, at an invariant point at 0l()^ 

~E. H. U. 

Aiumininin; Ternary of - - with mmjnmium 

and copper. U. Vogel. Z. anorg. Chem., 1919, 
107 , 26 . 5 — 307 . 

Ternary aluininium-mngnesiuin-eopper alloys con- 
taining up to 55 .Mg an<l 51,, Cu have been 
studied thermally and mieroscopieally, and from 
the results the triangul.ir e<piilibriuin diagram 
limited by the phases Al, Al^C'u, and Al,Mg^ has 
been constructed. The lollownig constituents liave 
Ixien detected in the ternary alloys: ternary mixe<l 
crystals ot the throe elements, ternary mixed 
rrysfcals containing AljCu, a ternary compouml 
Al*.Mg 4 Cu, and binary Al-Mg mixed crystals. 
AVhon a pri'pared sc'ction of a ternary alloy is 
etched with coma'iUratt'd nitric acid, the mixed 
(Tystals containing AljC’u aia^ rapidly blackened, 
the crystiils of tin*, ternary conifiound become l*rown 
to black much more slouly, and tin* mixial crystals 
of the series containing more than (> of niag- 
ncsiuni become y<‘llow, whilst the t«‘rnary mixed 
crystals rich in aluminium remain bright. On adtl- 
ing a drop of water to the nitric acid tin* black 
AhChi mixed (lysLals become rapidly bright r<‘d 
owing to tin* deposition of cupper wluUt tin* 
ternary compound rapidly blacki*ns. Si'veral 
photomicrografihs of (ernarv allovs aia* r<‘produce<l. 
M agiu'sium iin to (i steadily incr<'as»>H the ti'iisih* 
strength of aluminium owing to tin* formation of 
mixed crystals. With moia* magnesium, a s<*cond 
mixed crystal constituent a|)p('ai‘s enntaining tin* 
c'ompound AI^AUm. 5 hese mixed crystals, and alsf) 
thosi* oi tin* tiu nary coni[)ound Al, AIg,,(hj, ar<* lianl 
and hritile and llie;i pi\ eiic(> is ( onscipU'ntly nn- 
desirabh-. Magm*sinm and copper alloys of 
aluminium sliow a s('((mdaiy arr<‘st point in Mie 
nciglihou rhood of .“(it)''" proliahly du<* to an allo- 
tropi(^ ehang.e in the aluminium which is never 
dcleetoil in aluminium itself. 'I'ln* |)ossihility of 
allolropie change of tin* aluminium does not. <‘X- 
plain, howev(*r, tin* ineis'aM* in tiiisile 'Strength 
which aluminium alloys containing nmgin'sinin ainl 
copper undergo after h<*aiing to about 500'^ (’. and 
(sioliiig to room t enijx'ra t lire. This pln‘nomenoii 
cannot v<*t In* explaiin'tl. tS<'e aho d . C.’hem. Soe., 
JDli), ii'., 111.)— K. H. U. 

Ani iiiicni y in hard lead; \'<d(i iiicl i ir dtd c niuuaf ion 

of A W'ogrinz and U. (oihring. Metall, 

117— ns. Cliem. /<*ntr.. 1919, 90, IV., 
172—173. 

Tin was tin* eliief additional element in the alloys 
analysed. The method of Nissenson and Siedh*r 
(this .1., 1903, 907) was used, inodifietl as descrilK*d. 

2 grms. of finely filed alloy is melted with a inix- 
tiiro of 3 grins, of sulphur and 6 grins, of calcined 
soda in a eovered porcelain erucibh*. 3'he melt is 
treated with water until disintegrnUd, the solu- 
tion filtered through a Gooch crucible, in wliieh a 
thick liltcm paper is substituU'sI for the asbestos, 
and the residue* of insoluble sulpliieles wa.slied three 
times with sinall qu.untities of a dilute solution of 
sodium sulphide. The tin is separated from the 
antimony in the liquid by oxidation with sodium 
peroxide by Hampe’s method (this J., 1895, 302). 
The precipitated sodium pyroantimonato is dis- 
solved in hydrochloric acid saturated with tartaric 
acid. The liquid is placed in a 300 c.c. Erlenmeyer 
flask, several pieces of sodium sulphite added, and 
then the flask is plugged with glass wool. The 
solution is boiled for 6 mins., treated with 10 c.c. 
of hydrochloric acid, and then titrUted hot with 
potassium bromate solution (1 c.c. =0006 grm. 8b), 
using 5—10 drops* of indigo carmine solution as ■ 
an indicator. If the solution is greenish-yellow in i 
eolout aonio more drops of indigo solution are added i 


; and more bromate solution till a yellow colour 
appears. — T. H. Bu. 

AUoy.s; VAeciric production of carhon-frec . 

E. F. Northrup. C'hem. and Met. Eng., 1019, 

21, 258. 

Mkt.m.s or allovs having a fusion point below that 
of a refractory material su(*h as zireonia may bo 
melted free from eliemieal contamination in a 
spi'cial typ(* of imluetioii fiirnacis taking a high 
fretjueney <uiTent of 10.990 eycles or over. The 
iurnaee ea.'^ing is jireferahly eomposinl of a quarts 
tube, wrnppe<l with a thin-wallecl Hat.tom‘<i copper 
tubing which forms (he iiuluctor (iiil, and through 
which a sm.-ill timv of waier may h<* maintained lor 
cooling purpc*sos. Small pic'ces of metal to he 
nu'lted are coiitaim'd in a c rm ihlo or (*ylimler of 
refractory material (r.o,, fireday, magnesia, zir- 
eonia) plae(*d (i'litrally in llu* vertical (piartz tube, 
the space )M‘1wc'en (lie criieihh* and tiihi* hc'ing 
fcick.'d with fine s.-imi or alumina. Heating takes 
jilace r.'ipidly when tlu* high fre(|ueiicy eiirteiit is 
.started, and an iiidiictor coil of 10 turns, 6 in. long 
ami 35 in. diam.. supplied with 10- 20 kilowatts, 
will melt 1 11 *. of iiit kd or iron in 20 30 mins. 

Ilc'ating is sob'ly 0* I lie enormously larg.c* <*<ldy 
eiirreiits whieii (low in tin* small ( oiidiieting masses 
ol llu* material heiii!’; heated, and tlu* electro* 
magiu'tie foiaes aNe raii,*e good eircailation and 
a;r,itatjon of llu* iiuiltc ii niotal or alloy, C, A. Iv, 

Tholl in)n~f in (dhofs. IV Fiidis. /. anorg. ('hern., 
1!»I9, 107, 30S 312. 

A TinaiMM. investigation tif tlu* alloys of thallium 
and tin has shown llu* c'x istc‘iu'(‘ of a eutecth* point 
at 166' ('. with 30 at. of (Iialliuiu. 3’luM*iit<*et ic 
horizontal extends from 0 to 73 at. tliallinm; 
w ith a grc'atc'r ]>rop«)rl ion of thallium (he alloy 
forms hoiiiog<-iu*ous ni;x<‘d crystals. Alloys with 
less than 73 thallium sliow on cooling, in additicin 
to tia* arrest point at the* c'uteetie tc'mpc'raturc*, a 
M'iond arr<‘.st at 1 I !‘5' ('. This arrest point rejiri*- 
seiits tlu* transition point of .•■aturaled mixed 
crystals containing 73 thallium, the transitic^n 
point of pure tlialliiiiti at about 231*^ G. being 
lowc*r<*d to ibis c'xtc'iii tliroiigb tlu* inlluenco of th<3 
tin. K. Jl. H. 

Mrlids; Apporotus fnr drierminimj the tJte.rnial 
rondiirf ivity (tf ■ fl. H. Wilkes. Ghein. und 
Mc-t. Eng., 1919, 21, 211 212. 

An appaiatus designed esiieeially for tho deter- 
mination of the tli<*iinal conductivity of aluminium 
alloys witbin the range* 20'''r -6UU^ C. eonsists essen- 
tially of' a beater, a guard ring, and two continuous 
How calorimeters. The* lovve.r end of the spceiinen 
rod (approx. 14 in. long ami J in. in diam.) is 
.sen>wed into an elec trically lu'aU*d brass cylinder. 
The* iippcT c'lid of tlK> rod is turned down t() i in. 
diam. and cut with a fine thread. A ealoriineter 
drilU'd from a brass cylinder is ser<*w'<‘d on to this 
end of tho Hpc'cimc'ii and an internally square cut 
thread forms the watc'r fiassago around the metal 
rod. A brass tube afiprox. 2 in. diam., screwed 
on to tho heating block, serves as a guard ring, 
and a small guarcT ring calorimeter is fitted at tho 
np|>er end, the? annular space around the spocinion 
lM*ing puckiHl with a thermal insulating material. 
The tc‘inpc*rature of the rod i.s measured lit three 
points by means of smajl thermo-couples inserted 
through }ioIe.s drilled in the in.sulating casing, the 
guard ring, and the sfiecimcn rod. When the neat- 
ing current i.s Htartc*d tho specimen and guard ring 
aro heated to the same extent, and the rate of flow 
of heat along the specimen Uj the calorimeter may 
be measured when the braas cylinder baa attained 
a uniform temperature, without correction for lose 
of heat from any lower portion of the specimen. # 
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Uranium; liaphi mdhnd of determining — ^ 
carnotite. C. K. S'ciio//. J. Ind. Eng. them., 1919, 

1 1, 8 Tl 

A WEJOJfKD quantity of the inineral containing 
about 0-2 grin, of uranium oxide is heated with 
25-50 ot ddule (1: 1) nitric acid until all the 
uranium lias dissolved, and llm solution is then 
diluted to about 250 <.c. with warm water and 
liltcrod. An amount of ferric chlonde equivalent ; 
to about ibrcc timcH tin- quantity of vanadium pre- j 
siMit is added to file nearly cold filtrate, which is ; 
tlimi gradually treaU'd with solid sodium carbonate | 
until about 1 gnu. has Imkui added in excess of that , 
requinsl for neutralisation. Tlie Ihpiid is heated j 
for at least 1-5 mins, at about 1)0^ C., and filU‘red . 
from the precipitate, which contains the iron, i 
vanadium, and the bulk of the aluminium. The ' 
liltrate is gradually neiitralisetl with nitric acid ! 
until uranium begins to preei[)itate, boiled to re- : 
mov(' most of thi' carbon dioxide, treated with , 
excess of sodium hydroxiih*, boiled for 15 mins., ; 
and filtered. The filtrate will contain the remainder 
of the aluminium and any vanadium not previously ' 
precipitated, 'riio precipitate is dis.solved in dilut(? 
nitric acid, and the solution heated to about 1K)° C.. ' 
treated with exci'ss of ammonia, boiled, ami 
filt<*rcd. 'riie [)r<‘cipitate is ignitisl and weiglwsl 
as uranium oxide should there bo any 

douiit a.s to its |)urity it is treated with warm dilute 
nitric acid, and the residiu* again ignited. This 
imdliod obviates tiu' iis(‘ of hvdrogmi pi'roxide, 
whi( h interferes with tlu' pri'cipitation ot uranium. 

C. A. M. 

Sifii'ii in iivtiniinn ores; ])ef enninolion of — — . 

V. W. Davis. Dug. and .Min. .1., 191!), 108, 411. 

A Himc.A jirecipilate from a uranium ore may 
contain iron and uranium which are partly pr<'- 
(dpi fated in a slightly aedd .solution on addition of 
barium chh)rid(' and snl[diuric a<dd. During the 
after-volatilisation of the silica by treatment with 
hydrolluoric and .sulpliiiric a(dds, the iron and ; 
uranium cause an increase in weight which reduces ^ 
the loss ill W(dght due to silica. Tin* difficulty may ! 
he ovi'rcnme by first igniting the sulphati* preci])i- 
tate with sulphuric a(dd, and then with sulphuric 
and hydro(lii()ri(! acids, 'fho difference in w<'ight ' 
of the ifiiiited residiu's gives the weight of silica ; 
in tin* sample.— Cb A. K. 

Fuel e CO II (tin If. Sre ll.\. , 

Copjo'r .^iil fihol c-Hul jihiiric acid sohii ion.'i. (loodwin ! 
and Horsdi. .S'rr VJl. 

Electric Jurnnrc.s. (losrow. See XT, 

Effect oj disiufi'cfunl s on inciats. Will and Lundt- | 
blorn. Sec XlXii. ; 

P.VTENTS. 

Chitted iron rolls and otfu’r ciistinns in fhdtfd iron 
and the tike; Method of inaniifactiirc of — - — . 

W. Muirhead, Shctlleston, Lanark, Kng. Pat. 
191,110, 11. 7. IS. (Appl. ll,a0G/IS.) 

A lUKTiioo of manufacturing (diillcd iron rolls and 
oilier castings in (diillcd iron consists in utilising 
the cupola furnace to melt a mixture of pig iron 
and east iron scrap wliiih has not bwn previously i 
speidally ri'fincd or prepared, and then transferring 
or running the fluid metal into a Si(Unens or ('quiva- 
lent o|)cn-hoartli nudting furnace, wherein it is 
allowed to remain sutliiiently long to remove by 
oxidation tlu* excess earhon and a proportion of 
the silicon.— .f. W. 1). 

Elect ro-co nee it cr furnaces and proce.s.H of treat- ; 
nient for the inanufnetiire of steels therehij. 
H, F. Sarroii and ,1. Simon, Lvons, France. ; 
* Eng. Pat. 191,972, 27.5.18. (Appl. 8761/18.) | 

A convehtrh furnace may be adapted for use as j 


j an electric furnace when in the horizontal position 
' by fitting one or more electrodes through the wall. 

' The electrodes slide in nictnl sleeves, which are 
lined with refractory material to insulate the elec- 
trodes from the furnace lining. When the electrodes 
are withdrawn, the furnace is scaled as tightly as 
possible by means of refractory plugs and a closing 
door, and connected to a suction device to produce 
a jiartial vacuum. For the manufacture of steel, 
fusion of the materials is effected in an acid-lined 
furnace, and the hlnst is operated until most of 
the silicon is oxidised. The highly heated metal is 
then transferred to a ha.sic-liiied furnace previously 
charged with the necessary lime and the conversion 
is fini.shed. The metal is subjected to partial 
vacuum in order to eliminate dissolved gases; the 
electrodes are fuit in place and the electric refining 
proce.ss is performed. — C. A. K. 

Iron and steel and alloijs thereof; Heat treatment 

of articles of . W. Af. Alordey, London. 

Eng. Pat. 191,575, 8.5.18. (Appl. 17,117/19.) 
Heat treatment of iron or steel articles up to the 
critical non-magiietic temperjiture of the particular 
metal used i.s eifected by introducing the article 
into the magnetic circuit of an alternating current 
electro-magnet. Induced eddy currents are set up 
and with the aid of magnotie hysteresis, the article 
is heated until tho generation of heat ceases, owing 
to tlu* reduced permeability of the licaL’cl steel. 
An automatic arrangement may be made in uhieh 
the ni(*tal article falls into a quenching batli when 
till* iion-magnetie condition is reaclu'd. Siijifilo- 
im'iitary heating may he emphyycd to attain higher 
tiunperatures, and the metal articles may bo pro- 
ti'cted from oxidation by a coating, or liy a neutral 
atmosphere. The a))plication of the process to sti'cl 
rails is claimed in Eng. Pat. 191,090. — 0. ;\. K. 

Eerro-fiianiitm ; Manufarture. of — Tl. A, 
Plackwell, lllackpool. Ihig. Pat. 191,075, 90.7.18. 
(Appl. 12,901/18.) 

In the manutacturc* of carhon-freo ferro-titanium 
by tin* alumino-thcrniie process, difliculty is found 
in attaining the temperature necessary for a com- 
plete .separation of tin* m(?tal iiroducod, unles.s an 
unduly largo (|iiantily of iron oxide and aluminium 
is used. Satisfactory rc.su Its arc ohtaiiK'd by lu’c- 
lu'ating the constituents ot the mixture (e.ij., 
ilmenite and aluminium) si'parately to a dull red 
beat, ;iiid c-ausing Die reacLion to occur in tho 
liout'.'d mixturo.— (b A. K. 

[/roa] ore; Process of smcUinn and refiniinj . 

L. iMamboiirg, Assignor to The Manibourg (Van- 
tinuous Iron and Steel Furnace Co.. Lancaster, 
Ohio. C.S. Pat. 1,919.909, 19.8.19. Apj)!., 

10.6.18. 

A !uixTriiK of ore, fiK'l, and flux is Ld coniiniiously 
into a furnace containing a bath of molten metal 
and maintained at the necessary tempt'ra ture ; the 
.slag i.s separated from the molten metal produ(.*ed, 
and the latter i.s withdrawn continiioiislv. 

- W. E. F. P. 

Steel alloif. W. C. llonhorst, Kewiiort, Kv. U.S. 

Pat. 1,919,891, 20.8.19. Ap])l., 8.12.17. 

A sTF.F.n alloy, having high tensile strength and 
great torsional resistance, is claimed, “ the 
sp(*( ialisod ('haractoristies of which as distinguished 
from ordinary steel are detormined bv the alloy 
coiilainiiig dominating components of chromium 
and eop|)er, not to exceed 5 /, , and carbon in pro- 
portion appropriate for tempering.” — J. W. 1). 

Steel; Carhon-rhrome-nickel . J. 11. Speer, 

Trappe, Md. U.S. Pat. 1,914,022, 26.8.19. 
Appl., 15.6.18. Renewed 26.4.19. 

A HAKDENED Worked alloy of steel characterised by 
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great hardness and toughness, variable by boat 
treatnient, is compos^ of 97*5 — 99*5 parts of steel 
containing 0*50 — 1*25"' carbon and 0 25 — 1*2.5 parts 
each of chromium and nickel, the chromium being 
not less than the nickel. - J. W. D. 

Steel; Art of manufoct )nin(j [/a electric 

furnaces]. G. H. llenjamin. New S'ork. V S 
Pat. l,:Ul,a^l, 25.8.19. Appl., 5.12.14. 

An electric furnace for tlie maiiufadure of steel 
iH>mprisc.s a bo<ly portion witii means for generating 
electric heat of constant iliermic value, and a 
rotating hearth. Mt>ans arc provided for produc- 
ing relative movement Ix'twwui the. body and the 
hearth and lor hohling them in (vrtain defined 
relations at iliflerent intervals during the opera- 
tion of the furiia('<‘, without exposing any portion 
of tile lurnaee, exiejit the lining, to the tempera- 
ture effects of the ( let trie lu‘at.— J. W. J). 

Furnaces of the soiikituj pit ijtpe; Uetiencrot ire 

. M. SU'iii et C'ie., ihiris. Kng. Pat. 

12().0:i9, :n.S.lK. (.\ppl. M,177/IW.) Inl. Gonv., 
8.9.17. 

SoAKiNU pits arranged in a hatl<*ry are provided 
with a separate regeiu'rator for <‘ach pit and a 
cleaning i>iL common to all. 4'he gas and air mix- 
ture in combustion passes ()v<*r I be ujipi'r part of 
tlio ingots ami returns along the low<‘r portion of 
the ingots iK'foie entering the regenerator. 

(\ A. K. 

Crucihle furnaces. G, S. 5Viglev, llirmingham. 

Eng. Pat. i;U,51ti, H.ll.lS. (,\j)pl. IM, 501/18.) 

A iiATTF.aY of crucibhr furnaci's with bottom cast- 
ings made with lateral air inlets is built in a row 
at lilt! l)asc of a ehimtu'v stack. 4’lu* hre-har 
framt's are supported tm tlu‘ llanges of two sttsd 
joists iuslt'ad of on brick jiii'rs as in Eng. Pat. 
105,1 15 (this .1,, 1917. 555). 'The setting is elaimed 
to b(‘ stronger ami lo have a longer lift* as the air 
passing tlirougli the lirt'-bars anti tlu* lateral tipeii- 
ings is not so strongly lieated a.s when it has lo 
pass iK'tween liealed brick pit'rs.- ■('. A. K. 

Furnaces ; Electric resistance ■ ■ for licatimj 
ifascs [for hlasl-furnaces\. tl. Siimui ami 1*. E. 
Sarrttu, JiVons, Eraiiet*. Eng, Pat. 1.52, O^'O, 
24.9. IS. (Ai»pl. 15.5 12/ IH.) 

Tuk ga.ses are lieated by [lassing tlirough ehajiiiels 
ill a body eoiistrueted of ta rliorumluin and 
grapliiU', whieli is liiglily lii'ati'd by the passage of 
an electric current. This heating element is sur- 
rountled by a refractory coating of carhorumliim 
cnclosctl within firebricks contained within tlu* 
Blu’t't iron outer Avail of the. heating furnace. If 
desiretl, the mixlun* of graphitt* and earhoriimlum 
may he empbiyed in i»ulveinb‘nt form, lubes of 
cast (juartz In'ing t'mliedtled llierein throiigli which 
tho gases to be lu'ated circulate. The refracttiry 
furnac-o lining of earhoruiitluin is in this cast* 
omitted. The heated gases are delivered to the 
blast furiiaeo through tuyere.s provided with a 
highly refractory lining of carhorumliim or cast 
quartz. A form of furnace for calcining carbonates, 
including h(*at recufierators, air-tight furnace 
chamber, and electric resistance furnace as dc- 
Bcribed, is detaileti. — J. S. G, T. 

Smelting furnnee; Liffuid fuel — — . E, E. Hnsh- 
toii, Assignor to 10. Hand, J^os Angelos, Gal. 
IT.8. Pat. 1,314,150, 25.8.19. Appl., 15.7.18. 

A 8MKLT1NO furnace is provided willi a sloping 
elongated chamlier the section of which is gradu- 
ally reduced towards tho lowtir end. A transverse 
baffle wall extends from the roof across the central 
portion of the furnace. Ore is fed into the upper 
end of the chamber and liouid fuel is burned at 
the lower portion. — C. A. K. 


! Converter and .smelfer, T. Miller, Waco, Tex. 
j U.S. Pat. 1,314,348, 25.8.19. Appl., 22.3.18. 

I \ coNVKUTEii; having a revolving cylinder contains 
; a seri<*s of hollow refractory agitators urraiigtxl 
: axially ami provided Asith interior burner vents, 

■ means being proviihsl for supplying fuel continu- 
I ously to the vent.s.- .1, W. 1). 

Furnace; Superoosvit hearth for the continuous 

r(ni.sthig of sulphide ores and the like. K. Dohet, 
Saint-Servais, ndgiuni. Ger. Put. 312,077, 
20.2.17. lilt. Gtinv., 8.7.15. 

The hearths each consist of a series of troughs 
arrangeii sith* by and in <'aeh trough there is 

a mixing and transporting roll. Tlio rolls move 
the material in a tlire» tion at right angles to their 
axis jitiil transv<*r.se lo tlu* furiiaio hearth. The 
material is le«| in along the whole length of tho 
troughs and passi’s continuously tlirough the fur- 
luu'c. On tiiu* si«lc, lliroughout tlieir whole lengtli, 
the rolls are longitudinally toothed or grooved and 
on the other side the> form shov<*ls or scoops. 
During each rotation I'aeh roll feeds the next 
throiigliout its entire length and tlie output of tlio 
furmu‘<! is llicn'hy eoiisiih'rahly inereas<*d. 1'ho 
lurnaee is suPahh* for ehloridising or<*s, eah'ining 
and drying dilfen'iit products, the [iroduction of 
j sodium sulphate, (*ic. '|\ II. Du. 

At ununiutn <ind its alhofs; Croccss for rendering 

more durahtc. vS. t). (\)\\ pei-Goles, Sun- 

bnry-on-'riiames. lOng. Pat. 131,1)17, 3.1.18. 
(.Appl. 5710/18 ) 

.Ai.cmimcm is n'lideri'd inon> resistant to atino- 
splu'rie infliu'nees ami to salt wal(*r by coating it 
with zinc, 'j'he /ini' (oating is preferably applied 
by tlu* “ vapour-galvanising *’ proc(*ss, and a ilux 
consisting of om* jnirt of sodium chloride, thixMi 
parts of sodium lluoride, and five parts of 
potassaim chloride is cinployi'd, (\ A. K. 

Metals; (leaning uf — tnf elect rot gsis. I. 

.lascowitz and .1, llosciihauiy . London. Eng. 
Pat. 131,155, *22.8.18. (Ap|4. 13,512/18.) 

In an elci Irolytic method of ( h'aning metals, tlio 
eh‘(trolyl-e consists of a solutimi of spent caustic 
mi‘lt Avhicli ri'inains aft(‘r tin* alkali fusion process 
m the manufacture of a variety of chemicals, e.Q.. 
(i naplitliol, phenol, etc. A jnepared solution or 
similar composition may he used. A typical caustic 
melt Avoiild have tlic eomiiositirm, c.f/., eaustii! soda 
50 , sodium suli»hiU’ 28, sodium sulphate 8, sexlium 

<arl)oiiute K, and phenol 1- 2 G. A. K. 

Tin; Croce.ss of roasting amJ irfining iinjiure , 

and apparatus therefor. 11. Holitho, Ealinouth. 
Eng. Pat, 131,713, 2.9.18. (Apjil. 11,233/18.) 

i r.MCCHK tin is melted in a slightly inclined mcL.il 
1 tube <*n( los<*<l in a furnace. .Molten tin flows dov i. 

' il;c tnhi* into a r<'cci\ci at the lo\A’<*r end, and 
i during the fuoecss of melting air is |>rcvcnled from 
! cirr elating Lhnmgh tlu* tiihi*. As soon as flu* jlov' 
j of metal ceases, air is allowed to j)ass through tho 
i tube and the o.xiiLsed residue is withdrawn for 
ImtluT tr<-atmcnt for tlu* rciovcry ol the contained 
i l:*; - Ck A. K. 

ItnhiriiKf ores: Mrans tor D. Dias dc Tharros, 

Sao Paulo, Hrazil. U.S. Pat. 1,313,274, 19.8.19, 
Appl., 27.12.17. 

Metak obtained fr(>;n an ore is melted in two com- 
munieating furnaeo eliamhers; <nrhon is dissolved 
in the metal in one chamlier and ore in that in tho 
other, and the metal containing the dissolved 
carbon is convoyed to the second furnace chamber. . 

— C. A. K. 



780 A 


[October dl» 1019. 


Cl. XI. -electro-chemistry. Cl. XH.-FATS; OILS; WAXES. 


Metallic reducfionn; Provens for economising . 

(). Gerlach, Danvillo, III. U.B. Rat. 1,313,287, 
19.8,19. Appl., 20.9.17. 

Caiibo.vu Eor'8 r('j iiso fr;)m jnetallic roduoin;; retorts 
is treated so as to remove the eoatiiig of metal or 
oxid<*, and tin* n-sidiial earhon particles are coate<l 
with a liydrnf arhoM tor use in the reduction of a 
further (juantity of ore. C'. A. K. 

Ores aod )ii nirnils ; Process for trrnfineot of . 

a. M Willis, Chicago, III. LI.S. Rat. 1,313,970, 
20.M.I9. Apf)!., 21.1.15. 

.A euocKHH of triuitiiio; (jr('s and minerals eoiisists in 
suhjeetinjj; tlwun lo ’ the action of alternating 
eiirreiit flow and .'dteriiately fiassing through the 
ore or mineral the gases of dissociated steam and 
air, .1. W. 1). 

Klecirode for el erf ric-arc ircldimi. 10. Langiiepin, 
Raris. d.S. Ihit. 1 ,31 1,273, 20.8.19. Appl., 29.(3.18. 
A NTF.KI, rod is covensl with a mixture of aluminium 
powder, “ ji jiowdcred oxide of an auxilisiry metal,” 
iiiid losin varnisli. Th(‘ eh'ctrode is then giv<'n an 
outi'V coating of liia'pioof paint. ('. K. 

Mloil, Alilliken, Jiawreiice, N.\'. T.S. Ra(. 

1,3! 1,117, 29.8.19. Appl,, 29.8.18. 

An Jillov of .siih.slantiallv th«* composition ; 10 I8 ' 

( u, s 12 Ni, 38 18 > Zn, 1 (i he. 1 3 .Mm 

i\ A. K. 

H7(i/r firdf iiiij idfoys confohtinff silicin} ; Process 

for I he prcjio rofion of . ('. Has-h'r, Atilen. 

Cer. Pill. 312,335, 29,11.17. Additicoi lo (hu-. 
Pat. 297,290 (tiiis J., 1917, 889). 

T\ I K nudid is used in place of haul for the prepju ji- 
lion of iilloys of the kind di'seriheil in the original 
jiatiUit. 'I’lie primary alloy, a, is prop.ared hv 
fusitig 50 to 98 |)jirts of type metal (containing 55 
lo 90 p.arls of huid. 10 to 30 parts of sintimony, and 
0 t(> 20 parts of tin), with 1 to 5() parts of an alloy 
f( ontaining 80 lo SI ])jirtM of tin, 11 to 12 parts of 
iintimony, and 5 to 8 parts of eopimr), 1 to 4 parts 
of (•op|)er, Jind 0‘2 lo 2() inirls of silieon-eopper. An 
idloy, M, niiiy iilso be madt* from 91 to 98 p;iits of 
typo metal, 1 to 1 |)iutH of copper, ami 0*2 lo 20 
parts of silicon copper. The linal alloy is made by 
fusing together 20 to 55 parts of a with 20 to 80 
parts of type metal, and 25 to 55 parts of lead; 
or 30 to 75 parts of alloy u, 30 to 1() piirts of type 
metal, 10 to 10 parts of tin, 75 to 25 parts of lead, 
aiul 15 to 55 parts of soft load. — (\ A. M. 

Kleetrodes for elerfiic arc ireldim/. K, Langiiopin, 
Raris. Kng. Ihit. 131,395, 31.10.17. -(Appl. 
10,059/18.) 

Sre (J.S. I’at. 1,314.273 of 1!I19; preceding. 

('oiicent rati)iii ores. hug. P.it 119,038. >'(t TTa. 


XI.-ELECTR0-CHEHISTRY. 

Klectric furnaces; I)esi</n of - — — . R. (\ Gosrow. 
Cheni, and Met. Eng.’, 1919, 21, 23.5- 241. 

Largk electric furnaces may he made equally as 
etheiont as smaller units if the component parts are 
properly proportioned in relation to the nature of 
the charge and the magnitude of the heating paths. 
The electrodes should he spaced apart only so far 
as to allow etfoctive heating areas in a horizon' 
tal plane to interpose on one another or, at least, 
to Iw tangential to one another. Also, assuming 
the “ area of thermal influence ” of a round ele<.‘- 
trode to be a circle, the side walls of tho furnace : 
should be tangential to that area in order to avoid • 
a cold tapping hole, and to prevent the uumelted j 
charge accumulating along the furnace walls. The > 


depth of ore column must bear a definite, relation 
to the material charged, deeper beds being allowed 
when smelting iron ores than for manganese or 
chrome ores. Metallurgical conditions in this re- 
spect are to some extent subservient to the strength 
of the electrode joints. The size’ of coke or other 
reducing material has an important influence on 
tho furnace output, and hand manipulation of the 
charge is generally pref(Table where practicable. 
The furnace crucible should be so proportioned that 
after tapping large volumes of cold charge do not 
come dow’n and cut off tho power load for long 
periods by cooling the cnicihlt^ and its contents. 
Tho greater tho rate of power input to the furnace, 
the more (‘asily can oiH’rations he controlled. 

-C. A. K. 

(h)pprr sulphate-sidjdntric acid sohiiions. Goodwin 
and Horseh. See VII. 

i'nanoijcn chloride . Maugiiin and Simon. See VII. 
l*orosif [I of porcelain insulafttrs. Farr. See VJII. 
(\irhon-j ree (fib/ys. Northrup. Sec X. 

Sfintije, Creighton ami Franklin. See XIX n. 
Fatrnts. 

Kh’ctric furnaces. 'I'lio Hritisli Thoinson-Gonston 
Co., Ltd., London, h'rom (h neral Electric (\>., 
SclHMiecfadv, X.Y., L.S.A. Eng. Pat. 131,707, 
29.9.18. (Appl. 15,329/18.) 

Ski: C.S. Fat. 1,287.230 of 19|8; thisJ., 1919,149 a. 

Plccfric fii marcs. 4'. II. Watson and (!o. (of 
Sheiru4(l), lAd., II. A. Greaves and 11, lOtcliells, 
Sheflield. Eng. Fat. 132,981, 25.9.18. (Appl. 
15.518/18.) 

Skh F.S. Fat. 1 ,301,932 of 1919; this J., 1919, 409 a. 

(lidvanic cells. AL L. Kaplan, Rrooklvn, N.Y., 
F.S. A. Fug. Fats. 132,113 ami 132.11’L 2.11.18. 
(A)M)1s. 17.902 and 17,972/18.) 

Ski; F.S. Fats. 1,293.101- 3 of 1919; this.!., 1919, 
370 a. 

:\ pparaf us for preci pilaliutf dust etc. from gases. 
G(‘r. Fat. 312,049. See j! 

Phosphoric acid etc. F.S. Fat. 1,314,229. SVe VTI. 

(leaning metals. Eng. Fat. 131,455. See X. 

FAcctric resistance furnaces, ling. Fat. 132,980. 
Sec .V. 

Electrode for arc melding. F.S. Fat. 1,314,273. 
See X. 

X1I.-FATS: OILS; WAXES. 

Patahftic actions at Solid surfaces; Study of . 

f. Hydrogenation of saturated fats in the Ihjuid 
state in presence of nickel. E. F. Armstrong 
and T. R. llilditch. Rroe. Roy. See., 1919, A, 96, 
137-140. 

Thk rate of hydrogenation of olive, cotton-seed, 
whale, and linseed oils at about 180® C. has been 
studied in presence of finely divided nickel by mea- 
suring the volume of hydrogen entering and hyiving 
tho sy.sUun by means of water meters. The time- 
absorption curves obtained do not approach the 
logarithmic tyfm rerjuired for a unimolocular re- 
action, but consist, except in the case of olivo oil, 
of two well-defined linear portions with a sharp 
point of inflection. From tho position of the point 
of inflection it is concluded that the first linear 
section of each curve represents the hydrogenation 
of glycerides less saturated than olein and the 
second portion the hydrogenation of olein itself. 
In the case of olive oil which contains about 90% 
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olfin, thi^ lii>(t portion of the curve in almost entirely 
supptv^M'^l. T!»e curvoH hHow a strong nnalo^o' 
A\ith thi- rurves representing the hydrolysis of 
glueosules hy «Mi/.yjn(*s and probably tbe'fmH'hanisms 
ot the two classes of reaction are simihir. An iiii 
s fable coniph'X is formed Indwt'cn the nickel and 
llie uimturatcd ( ornpouiul, or In'twecii tht‘ glucosidc 
and the en/Ainc. in the case (jf the reduction of 
< arbon monoxide by hydrogen in prcscnct* ()f nickel, 
a small <juanlily of nick('I cni hoii\l is \ ,o-y probahly 
toj-nictl. (Sr.- ;i|so .) . ('ht'lM. S( «■,, lld'.f. 11 .. lUd.) 

- K. il. li. 

1 1 1 11 ti i { 1 1 fit I if <o'i . \ Ilf 1 1 (‘(I )i - ■ , ( I . S . •! a III icx >11 

and II. S. ll.iilrv. J. Ind. (doaii., II 

.\ji;-.MMeo : i( •111 loiiouo yn ;tl»oiil 2-“) 

<»1 (111 ulun exli.iciitl uiili ctlim- and about IS 
alien cxjin'yscd. Nine samjiles of tlio oil of nn- 
douhti (1 jmrity had tlic following characters; Kp. 
gr. at 2:r C., (I’tllNl to (CPMK); ref. iiuh'x at 
I'lTirj to 1*4720; iiMliiU' value tliaiius), ll7o to 
J2-V0; sapouif. Kilue |S7() lo li)2'0; Iteieherl-Meissl 
\aluc (;> sauiph's). () | t() (I'd; Pohuisk*' value (t 
-aniph'sK O' l to O'l;; aeetyl value. 11' I lo 2MT) ; in 
soluhli* tatty acids, !ir»() to ; suUih!(‘ faltv 

acids (.4 saiii|iles), p, I.r7'‘ , ; inisaiuratcd acids, 
7(>'l to SO'G . : and saturali'd fatly acids, i,, 

IS’O'r,. Jtc'hniug thf oil with sodium hydroxide or 
hleaching it with lullei' s suirth had no luaterial 
eflVet U)'ou ilic eoiistaids with th<‘ cNec'jdion of the* 
aec'lji v.ilur, wiiieh w .e^ loUiocd 1 loiil ll’l to IP'D. 
Ili'iiai'd s tc'-i iiidiee.led tliat (oinato .se<'d oil con- 
tained a coiisidcrahl.' anioimt of .ir; < fiidic acid, hut 
turthcr investigation showc'd that only a small 
aiiiounb of that acid was prcsmit. 'I'lu' solid fatiy 
acids se])arat('(l hy the h ad-( lia r niolhod were con- 
verted into methyl esi< rs, which wem fraclioiiall\ 
disiili(‘(i tinder rodured |M'<‘ssure. The tinai fra« - 
lions distilling hetwcon |!K)^ and l!»7 ' ('. under 
f) mm. iin'ssiiK' weie united and iep(*aledly - 
(•ystallised irom alcohol until puri' methyl 

araeliidate. (m. pi. dir.) was obtained. From the 
imount of araeln'die acid separated it was ealeiilat^Ml 
t hat tluwu iginal oil contained at heisj trl of t},;n 
aid. A. .M. 

''^I'lnhjnfDiii'ii oil; Ailthhi of . \ (\»rman 

IMiarm 4., IJIIi), lOd. 2(il>. 

run a(;idity of ( hanlmoogra oil im reases with time, 
Hit the cliange is not regular, h ado varies willi 
.he method ol pn'pa ration, and is thereforo u.seh'ss 
or identilicat ion ptirjmses. d'lie limits allowed l)\ 
la( pres<'nt Fliarmaeojaeia are loo narrow, espec' 
ally s(MUng that tio method ot jnejia latitm is speei- 
ied, and tiu‘ aiithoi- suggests tliat they should l»e 
>mitt(sl altoget !a r. ti . F. .M . 

• hlCCiii} l)]f f r r turn t n f lo II . Foil and cUliers .See 

XV) u. 

hjth'tofrntilnl oils os footh. Ibodas. Srr .\|\\, 

Patknt. 

b/.s'j /((/,'!, n ml III r hh r ;^*iin‘rss for I hr coni/tJrft 

) ('f)i(f)'til Iff iH'iilitif from , H. |<”reniere V , 

ileidellx rg. (do-. Pat. ll2.i;iG, 12..*l.l l, 

►in etc. is saturated at as low a Punper.ature as 
ossihle with dry ammonia gas, and tlien treated 
iih 1 to 1 parls of water tor each part of free 
itty acid, to separate tlie colloidal anhydrous am 
ionium soap, which is removed and may la* siih- 
‘<luontly elecoiuj)os(sl in nirito l>elow (’. into 
nnionia and fatty acids. Tin* limits given for the 
idition of water may be extended b^' introducing 
hygroscopic sub.siance into the ma^w. Tlie most 
litable salts for the purpose uro aninionimn car- 
puat« and carbonate, which may be produced 
ithin the oil by introducing carbon dioxide prior 
iho saturation with ammonia. The nentrnlisa- ; 


tion may be carried out as a c^oiiiinuoins process 
on a large scale.— Ik A. M. 

XI1I.-PAINTS: PIGMENTS: VARNISHES: 
RESINS. 

llA/7r lend; Snnir mltrosrojiirnl frofureii of , 

d. Scott. (4icm. 'I'rnd(* PMd, 05, ,427—328. 

\ Auiors stages in the formation of kuid carbonate, 
by llie addition ol sodium larlionate to soliitioTis 
(d l(*a(l nitratt* and huid accl;tti', ari’ illustratiMi by 
micrographs, in uhii h it is .•^cen that the irregular 
nctw’orks or .stai- like aggregations of minuto erys 
tals whidi lirst appear art* gradually enlarged 
and consolidah'd b> tlu> (“oiitinimus deposition of 
lU'w partiih>s until \isihli> nodules i‘('seml)ling 
Mii.all white st'cds ;ne prodiici d. 4 lie :mlhor is ol 
«»l»inion llmt the inlm stiros helweeii the granuh's, 
ol wliielj the ••.si.ir.s” form llu* nueh'i, are oeeu 
pit‘d by h'lol bydiM'xide, wldeli bolds the gninuh'S 
tog(‘tlier hy virtiU' ol its aliiuii^' lor surrouudiu'^ 
(»\vgen.- VV. F. I-'. 1*. 

\ (irnisli ; Action nf utilrr (ituldinimi o,r\ftfrn on 
II- Woltf. Farhen-Z(‘it.i IPl'p, 74, 
Iftil J>()2. ( !iem. /eiilr.. JPIP, 90, IV., HI. 

N'\cmm(!:j> tni plat.- ^^iibh-cp'd to (hi> aelion 

ol w:ifcr tnv from :iir, water saturated with air, 
w.itei' saturatt'd with oxygen, and ordinai'y tup 
wuU'r. 4'he w.'iler saturated with oxygi'u had a. 

< oiisiderable aelion on tlu* jilah*, (‘specially at 
•»)^ ('., whilst wa!«'r saturated with air luui less 
a( tion. It app(‘:irs, Irom (lu‘ results of th<*so ex 
luninuniK, that \:irnish is not j!;as-tight, hut 
pi*rmi(s tlu* p:iss:ig(‘ of oxygen saliii’ated wilh 
eioisture : <*riist ing then eommi'iiees, thi( layer of 
\arnish is raised and i raek«‘d, and tlu* oxidation 
oi the mt'lal is aia (■h'r.aled, FxpiM inu'nts w ith \'ar- 
Mshed \.()od show(‘d that any ac tion was dm* sohdv 
to llu* w.at*‘r and not to th(‘ oxyg< n. W. P. S. 

ISlINf'. 

r ! ' fun ! ml rrmrnf for /to i nf iioi , l'’iig Pal 12") fl70 

N(( l\. ..... 


XIV. INDIA-RUBBER ; GUTTA-PERCHA. 

I u I t/t srrnii- \ iif ftihhi-r]. ,A , l)ul)<>s(^ trliouo 

eK.’utIa Perelm, P.tIP. I(». Wr>\ (S(-(‘ also 

this .1 , IP!!), .M(j A, fits \.) 

.\ IMIUK of vuleanisc'd ruhher immersed at 10'^ Ch. 
Ml ligroin (j)etroh'um spint.) of sp. gr. ()'7(j77 uiui 
iniliid boillngpoiui IMS' finally increased to 
•almost three times its original hulk, wlu'n'as in 
i«'t racldoroetbaiu* llu* fiial hulk was almost lOt). 
of the (uigiiial.- I). F. T. 

l!\il,f,rr; hffrrt of n’rloin orifir rof ors iijion the jiro- 
perfirs of rufniui.Hcd . (t. I). K rat/, and A. II. 
Flow(*r. Indiarubls'r ,1.. IPIP, 57, S27 S2S 
S7.4— S77. 

Tin; physical condition ol vultanistMl lubbcr may 
be, lo a consi(l(*r:d>]e cxtcrit, imh'pciident of tlu* 
coetlicieMt of viilc:inisu tion, especially if an ac- 
celerator ba.s Ikm'h used, ;i I though the coeflicient 
is important as giving an indication of the uiti 
Miato Htability of the product. lauKl oleate is n 
more effective catalyst than an <‘(piiniolceuIar pro- 
portion of litharge. An organic accelerator, de- 
scribed as a condensation product of an amine and 
formaldeliydc, was more aetivac than heavy cal- 
ciiu'd magnesia in accelerating the combination of 
rubber (90) and sulphur (10) at 281° F. (138° 0.), 
but the products obtained after 60 minutes’ vul- 
canisution with from O^f) to 1*25% of tho organic 
acTclcrator required a smaller load to produco^ a 

o 
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900 % e1oii};«ti()n than dhl the mixtures containing 
the corresponding proportion of magnesia; indeed, 
with the organic aoeelerator, unlike, the magnesia, 
the percentage elongation at break increased eoii- 
eurrently with the tensile strength. Jn a comnari- 
fion of the (‘fref tiv('nes.s of heavy inagnesia, light 
inagMo.sia, anri lime, a mixing r*ojitaining an excess 
of zinc oxide was taken as standard, and tin* otJjor 
mixings were tlu!or(!Lically derivo<l from this by 
substituting part of the ziiic oxide by an equal 
volume of the accebuii Loi* ; the “ filling ” effect of 
t/ie jicceleratoi* v\'a.s Ihu.s niifiimised; the mixing 
also contained only o/ of sulpJiur calculated on 
the rubber. With vulcanisation at .298°!'. 
(118'^ (h), it uas found tliat, for each accelerator, 
the best [jhysical prop('rties were obtained with ;ip- 
proximatel.v Ki / ; the elfectiv^uiess fell in the ordcu* 
light magnesia, heavy rnagiK'sia, lime. With lioth 
varieties of injignesia the mixings, wiien vuleaniscul 
to optimum physical pnj|H'rtie.s, showed lowoi- co 
eflicients of vulcaiiisjition than tin* eatijlysl free 
optimum pruducL; tlie dill'erenee with 10';:' of nuig' 
nesia was gr.eater tlnin that for the 5/ mixing. 
With b ' ' of lime tin* vuleartised product show(‘d a 
lower coeflieient of vulcanisation than the i»hysi 
Daily cornparahle. fa)ntrol sample, hut with liic 
mixing containing 10% of lime th<^ coefficient ami 
that of the control sample were almost e<|ual 

D. F. T. 

Uahlter; (.(tinpuralUu' effect o/ oryan'tc (iccelerator.'i 

and in vtdrnnisiiui . II.P. Stevens. 

Tndiarnhber J., 1919, 58, 527- m. 

Tiih author’s results us to the relative aelivity of 
rnagiU'Siuin e.vide aiul ((utain oi'ganie aeci'leratvus 
{this .1., 191:', IoG t) w<>re obiained with tlio »ise of 
a very light euleined luaguesin, whereas Kratz and 
Flowin’ in a soinenhat similar investigation (see 
preceding abstract) used a heavy ealcirieal mag 
lU'sia. It is now sliown that various grades of cal- 
e.inod magnesia may ditl'ei' very eon.siderahly in 
itcti\'itv, Mful that the fi'eliler aeeeleral ing elleel 
oi magnesia as observed by Kratz and Flower thus 
rcc<*iv(‘s an ex|)laiiation. Lime is a weaker a('- 
celerator than magnesia. The ('onditions of test 
ing allec t the resulls very eonsiderahly ; light eal 
cined magnesia is luore powerful than (he organic 
acd'Ierators in fpji'stion only until vuleanistion has 
allained a certain tjoeffieient. 'fhe stress strain 
eur\e is not entirely trnstwortliy as an indication 
of tlie degree of vulcanisation, and other matters 
shijuld also l)e la'.sen into eonsideration ; when ' 
woiking with a mixture of fixed composition, how- 
<5ver, the position ol the st l ess strain curve, as 
moHsure.d bv the loiol m*eessarv to produce a (U‘li 
nite elongation, lu'ars a close relationshi|> with the 
eoeflieient of vulcanisation. -1). F. 1’. 

Dcvidcfinisiit ion of mldter irith aerelerutnrs. A, 
Duhosc. (fiioutelioue et (Ju tta-IVnha , 1919, 16, 
9923—992(5. (Si'o also J., 1919, 261 a.) 

On heating vulcanised iuhl>er, from which the 
free sulphur had been previouslv renioveil by ex 
traction with acetone, for 21 hours with a boiling 
alcoliolie solution of hexamethylenetetramine, it 
was possible to remove 55% of the combined sul- 
pljur; an aleolndic aniline solution under similar 
conditions caused no appreciable removal of eom- 
bined Bulphur. On Die assumption that, rubber 
AU)uld be more easily penetrated by gases than by 
liquids Buch as alcoholic solutions, a sample of 
vulcanised rubber was treated alternately and re- 
peatedly with formaldehyde and ammonia* con 
siderable absorption and swelling occurred, and 
after u final heating with water in nn autoclave 
for 6 hours at 7 atm. pressure, the combined sulphur • 
was found to be reduced to less than 10% of its ; 
previous amount. A result almost as marked was i 
obtained on heating vulcanised rubber crumb with j 


a saturated solution of hexamethylenetetramine 
I for 24 hours at the same temperature. — D. F. T. 

Jtubber annilysin; Use of furfural in . A. 

Dubose. Caoutchouc et Gutta-Percha, 1919, 16, 
9957-9959. 

A MixTiruK of furfural (100 c.e.) and tctrachloro- 
cthane (10 c.c.) is recommended in place of nitro- 
heiizene, kerosene, etc., as a solvent for the libera 
tion of the mineral fillers from vulcanised rubhcj' 

— D. F. T. 

IiitJjhcr; .Innh/s/H of culro nised . A. Dubose. 

Caoutchouc i‘t Guita-Pcrcha, 1919, 16, 9901— 
0907. 

.'\ .scHKiiE of analysis is given hasial on the usual 
lines, but intended to enable the individual esti- 
mation of all ihi* liki'iy ingn'dienfs. The caout 
chouc is e.stimutcd “ by difference,'’ but it is recoiii' 
niond(;d that tin; result be chcckctl by a deter- 
mination of tlu* carbon ami hydrogen in the final 
residue after the various cxtiaclion processes; the 
two results .slioiOd ])o in fuirly good accordance. 

-1). F. T. 

IhddxT and tejldes in irnperrne<dde fatyrics; Esti- 
inafani, of - A. l)tjl)o:-^c. Caoutchouc cfc 
Ciitta-Pcrcha, IplO, 16, 9907 — ppn. 

A schf;.me of analysis is suggcsti’d covering the 
identification ol tla* (ibn* cnij^loycd, tlic esf.imation 
of the loading if the fabric, tlu* estimation of each 
kind ol fibre, and tlie c.stimaLion and analysis of 
tlic riibln'i* mixing with which tlu* fabric is spread. 

'1 iic proccdui'c itnolvi'S j-ccogiiised mclliod::. 

-1). F. T. 
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lannitKi mat erials from the French lifrican 
colonies. K. dalade. Ann. Falsif., 1919, 12, 
151—168, 201--‘2iU. 

Thk I ol low ing (plant it ics of tannin wore found in 
various woods, iiarks, etc., obtained from tre(?s 
growing in tlic Fi(*mh African colonics; - 

^ 'I’liniiiri. I 

Mouocco - 'g 

n/i!is jirntdpfu/lln (wood) .. .. o ij.y 

Ouuiikit' {Arttrui aruhiru) jxids 
O' iHiout seeds) .. 2H-r> 13 ft 

'J’akrtoiit ('ruma^ik wrltcnlaUi) 55-8 Id ft 

.MAUAIiASl'AU — 

.Ir./eCf (bark) .. ,0 3— Jlbri ] ] S 

Am, n. nlh'tt.i (baik) . . . . ' LU-I 0-4 

\ HI ioiis > O'ark) . . .. 12-4 ' 7';> i'J-l! 

i 

— W. P. s. 

Od [chamois leaf her] tannatje. W. Mollcr. Col- 
legium, 1919, 61—72. Chem. Zentr., 1919, 90, 
IVL, 52 — 53. 

T.p.M.NG experiments with mixtures of fish-oils or 
degras and phenols indicate that in the case of 
oil tannage also the author’s “ poptisation 
theory ” holds good, the phenols acting as peptis 
ing agents (this J., 1917, 225). The oxidised fish- 
oil itself lias tanning properties, and therefore 
Fahrion’s view (Neucre Gerbetheorien u. Gerb- 
methode, p. 48) that tannage is effected only by 
nascent fatty acids derived from the oxidised oil, 
is incorrect. In tanning with mixtures of degras 
(but not fish oil) and phenols water is liberated in 
proportion to the amount of these substances taken 
up by the skin, and the author concludes that oxi- 
dation of the fish-oil is conditioned by the water 
present in the skin. Oleic and stearic acids also 
tan in presence of phenols, but the character of 
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the product rc«eiiible8 that of ordinal^ lonthrrs 
r;*ther than chamois leather. — E. W, L.' 

ilydrocurhon lannoiie, W. IVIoller. (’ollcj^iuiii, UU9, 
72—^2. (Hioin. Zci\tr., H)10, 90, iV., Vi. 

^Mixtuhk.s ot' plirnols with inincrjil oil or with the 
iicid ivsin - consist inji mainly ol hydrocarbons - 
obtained in a< cordance with (Jcr. Pat. 
have a tanning action on pelt, pixuliu iiijj; a leather 
similar to that (►blained in the author's experi 
jju'iits on the chaiiiois h'ather tannaji;e tsee prensl 
ing al)straet). 'I'ln- |)ivsenc‘o ol activ<‘ groups (r.;/., 
‘OH,‘('0()U) in llw itutlefule of the tanninu aicenl 
is tht*rei'ore not rvsential. - K. W\ L. 

Patkxts. 

('liruU)f (ind ,'^iilfs [fat finttiiihj^ (/»//’ //o/, 

e/r,|; Pi ix t .ss (./ mu n ufacf ii l imi — . ,/. Ji. 

liloc‘key, and AV. Walker and Sons. lit<l.. liolton. 
Lanes. Kn^.;. I‘at. 2S.P. |S, (Appl. 

ir),rs(j/is.) 

Sai,T 8 loiitainin^ laxavahnl (hniinijnn, 
sodium or potassium liieliroinate, are redu(‘<sl to 
salts of trivnlenl eluomium by means of waste ta)i 
nery products, sin h as sj)ent lannin;j; materials, 
waste ebrome or > ('j.u'tabh' leatlu'r, sludiie from 
the bottom of tail pits, and dust from tanniniL:; 
material eNlraetioii jdants, in the* iiresene*' r*f sul- 
j)biirie or bydroeblorie a(id. l''or i‘xam|)l(‘: 
VKI lb. of sodium bieliromate is stiiKul with It'd to 
20U |j:all,s. of water ami loOlb, of f)(l sulphuric acid, 
and 500 Ib.of wam spent tan as rt'eeived from huiehes 
is p^radually added to the hot st.Iution. To lower 
ilm t(‘mj)('rature and avoid exeessi\o frotliin^ dor 
in;; the ie<lu<tion, e<dd wat('r run in slowly. 
When tile la'aetion is eomj)K‘te, tlie li(|Uor is lr<M'd 
from <'xe('ss sj>ent tan liy tilt rat ion. (Kefei eiiet* is 
direet<‘(l in pursuami' of Seel. S. Sub seel. 2. ol 
llu' Ibiti'iils ami IK^si^us A(t, 1!M)7. to Ifne. Pat. 
120.010; llii.-. .1., liiio.'si .v.) L. A. ('. 

(,‘lm [ ; Ctisfin ('. Koy ami II. .1. L. .M. dr 

l.i ('. de la (Iramh ilh', Paris. I'uiiz. Ibit. 101.100, 
21.0. IS. (Appl, lO.VKWlS.) hit. Conv., JO.12.17. 

.\.MiXTriiK of non-dry in jj:; (castor) oil, 000 e.e., witli 
.1 solution of eamjjlior, 15 }j:rms., in li^ht naplillia 
or ])etroleuin spirit, 1200 e.e., is added to a mix 
tore of eoiiiimu’eial casein powdiu', 1()‘5 kilos., with 
barium sulphate, 2'5 kilos. The mass is 
‘ malaxated ” both Ixd'on’ and after the addition 
of finely poivihuvd (juielJime, 7 kilos,, and is 
lin/illy mixed with finely powdered soda ash, J I5 
kilos., to iorm a lim- dry jniwtler. K. W, l.i. 

.idhesivf tiufitito iirrs at iln- hl.i ; J’lOit'Ss af caiirtif- 
iny sohitians, ( imilsiatis, <uid sit sjiftmiaas af - 
min (I solid rnndiiiau, (). Pud. Ahinieli. (Or. 
J»at. 012,100, 1.0. IS. 

.SomiKi.VH, <‘mul>ions, or ^iisju nvions of ad}msiv<* 
-siihstanees etc, an- converted by meehaiiie.il treat 
ment, such as bi'atinj.; or slirrint:, into a finely 
divided homoj^eneoiis mass iiitt'rspersed with .small 
air biibble.s, and then dried. Tlie dryintj may be 
carried out in a drum heated by steam, hot air, or 
icas, and the re.sultinj^ powder compres.sed in 
moulds; or, the aerated mass may la* solidilied by 
cooling, cut into tablets, and drie»l for a lew hours 
in a current of air. (’. A. .Af. 


XVI. SOILS; FERTILISERS. 

y itrification of differeiif orf.en fnanuri'M and intris 

of yreen imnnres; Jtvte of y and ike influence 

of crop residues on nitrification. N. V. Joshi. 
Agric. J. India, 3919 , 14 , 395 -- 409 . 

Xauojutory experiments were made with green 


plants of six leguminous Tatieties which wtw cut 
III pieces and mixed with oir*dried Indian soil, the 
mixture Iwing kept at 30° C. npd at a luoisturt* 
tonU'iU of 10/1. Samples were analysed for 
ammoiiin, nitrites, and nitrates every wtx^k lor 4 
week.s and again after 0 or S wt*eks. In ono case 
nitrification failed to oeinr at nil; in the other 
rases it was inversely proportional to the fiUCCU' 
leme of ilie plant, flie amount of nitrate gradth 
ally incnsistxi for about 4 weeks, after which it 
became constant. In all the plants used nearly 
7<t of tlie plant nitrogen was found in the leaves. 
On repealing the expt'rimeiils witli the leaves, 
sh'iii, and root of the plant atlded scimrattdy to the 
soil, it was found that llu' leaves yielded results 
eemparaliK* wilh lliose of tlu' w hoh^ plant, wdieiviis 
the st(‘m and root yit'lded hardly any nitrate. It 
is eonsi<leiA*d that the pres»*iiee ef tin* non llitio 
geiioiis eoii-l it ueiit^ ol tlie stems and roots pre- 
veiiti'd ilir ;e eiimula( ioM of nit rati*. - 4 . H <1 . 

Manni(s; Kitihaitt ol d ( 1 1 ’ nii niof itm af ilic rcJafii'C 
(iritiliihtl il ij td difft'K'iil ml iitiicnons oviionic - 
in hloil: rail an smi. F. ,1. Plvim*n and ]). V. 
Pal. Agri* . 4. India, 1:>I!I, M. Il l 121. 

Sami'I.us of (Uganie fm lilis* r rakes commonly in u.se 
in India wer<* iiiixi'd with soil 1 rom the l)e(>ean in 
the proportion <if 1 . the moisture brought to tin* 

o;)timum, and llu* mixtures kept at 3(F (k tor H 
w«'<'ks. l)(‘terminal ions of ammonia, nitrites, am! 
nitralr's W4*r<' made foiliiightly. Karanja (Po/i* 

■ HI in to ijl'dao) cake, castor cake, tili (s('sanie) eaki*, 
;»nd nndeeorlieatt'd roltonseod cake bad (wo tliinls 
of tln‘ir total nitrogen eonverti'd into niti’iles ami 
nitrates at tlie end of the jieriod, and sjirson 
{ lii'ossti it tOiftns) ea ko about, li.ilt, whilst mahua 
illossio lolifaho) e;ikr imderw<-iit no nitrogeiioUH 
iliange. Tiii cake fiee«l from oil underwent an in 
ert'asi'd diM-ompo.si f ion, nearly , ol tlie total 
iiilrog<*!i being idlrilieil. ,1. II. 4. » 

l.iinr; Xnissilii for o siiji]iln of pin r oiirirnl f und, 
h, S. ilobfilsnii. Analyst, 19H), 44, 30th"' 

.311. 

Anai.ysks of IS samples o( ground agricultural lime, 
obtaineii directly from tlie manufacturers, showed 
that only four of the sami)h's wire of satisfactory 
quality -that is, eoiilained 3() ' or moim of eul 
(Him ()xid<‘; eight of the .samjiles contained less 
than 70 of call ium oxide. One sainple contained 
only 57’5 ol (ahium oxide, witli 157° of sand 
ami carbon dioxide i*(piivalenL to 29’2^, of calcium 
(arbonati*. The <iuulity of lump lime and of 
ground calcium caibomito was found to be satis 
factory. The author consid»*rB that ground lime, 
lump lime, Jind clnilk shonlil be brought within 
the ])rovisions ol tin* Ferl ilisii’s ami I'ci'ling Si nils 
Art. AV. 1*. S. 

S'uf/o/ -ro/ir. Pow . Scr W Ih 

Jhirifiindi/ ini.i f n res. Aloud and llchorlein. Scfi 
.MX a 

PATh’MH. 

('otttntn ri/a tot in idr fritihsfr; Vrf porntion of a 

tfntiUcss ari fiitndnl . 11. S. Ocrdcs, Bremen. 

her. Pat. 312,193. 12.0.17. 

Cm i)K calcium itvauamide is mixeal witli 2—6% of 
its weight of “ earholineum.” — AA\ P. S. 

Jnsecticides. Fhig. Pat. 132,214. See XIX B. 

Funtfickie. Ger. Pat. 311, B83. See XIX o. 

H 
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Cl. XVII.-^SUOARS 


XVIL-SUGARS; STARCHES; GUMS. 

I^uoar-cane; Study’s in ihe. cheinuiry of the . 

IJ. Viswarialli. A^ri* . .1. injiia, IDH), 14, 44() — 

475. 

a livjxaloriiiic lor tlu; witljilrawal ol 

u few (Irof)s of juico from llie intornoHos, uiul 
a.sjsuiiiiii^ the fotal solids indicated by the rcfractte 
meter to con.sist. entirely of sugars, it was found 
that the maximnm content of total sii^ar^ in the 
youn^.; cam* is in its hasal joints. .Ah }i;rowth j)ro 
ceeds the rnaximnm su^ar content is found at pro 
^^ressively hi^jlu'r portions of the stalk, until at 
maturity the hijjjhc.st dead leaf joint .shows the 
maximum su(i;ar (ontent. After the joint has cast 
its leaf a lar^e increase in tho amount of total 
sugars in tlu; interno<U‘ occur.s. .f. P. 0. 

Sun(u-c(in(’ ; Efftct uf ^mliiiity apo/i the [iroirth (ind 

(‘Doipiisit Kin of the . K. K. Pow. Agri4‘. .1. 

India, H)lt), 14, 470 19M. 

Cank iliathad Ix'cn grown on land in India irrigaUal 
with water having a high content of Hodium 
chloride was fouml to yield a juice* of low<‘r siu rose 
and glucesf) content and of lower purity than that 
cultivated under normal conditions. Thin and hard 
canes (as Choni, Naanal, and M.IS2C) grow better 
on the saline soils than soft and thick varieties (as 
Karufi, (■hittan, and J*ur))le Mauritius). — J. P. (). 

Suffcn; Facdors nffej'tifK) the luirdnes.'t of ijav or 

crude . T. S. Suadi. Agric. •!., India, 101!). 

14, 4;il-430. 

A.v important condition of the Haf(^ storage of gnr 
or native sugar during tin* monsoon in India is its 
hardness. According to the author’s exf)eriinents, 
this quality depends upon the ghn ose (invert sugar) 
ratio of the firoduct and also upon its <ontont of 
hygroscopic salts. Samples of water list'd in tho 
iirigatiTui of cane from which soft and sticky sugars 
Iiad been i)rodnced w<'ro fouml to Ih'. liigh in 
magnesium salts, esiK-cially chlori<h‘s.— .1 . P. O. 

('ane. suyar; Nucleus foniuilion i/i supersKfurafed 

solufious of . P. ,J. II. van (linneken. Cheni. 

Weekblad, 1919, 10, 1210—1229. 

SiiPEttSATURATKi) solutioiis of caiic-RUgar <d' known 
composition wen* pri'parcd in sc'alcd tubes by agita- 
tion in a thermostat at 1 1(P 0., 190° and l.TV’ ('. 
Tho tubes were then rM|)idl.v transferred to a wati'i- 
thermostat at (\, in which they wen' rotalcil at 
a constant speed. The time requir'd for the aj)- 
poaraniH* of tho first crystal (primary nucleus 
formation) was noted; thereafter the time elapsing 
from tho aiipoarance of tho first crystal until the 
solution was full of crystals (se<;ondarv nucleus 
formation). Tho lornx'r was much greater than 
tho latter. Tlu' time r<'(|uireil for tlu* formation of 
tho first crystal decreased very rajddly, with in- 
crease in sugar concentration up to about 84'.., 
beyond which piunt tlu* decrease wa.s small. Second- 
ary nucleus formation aiipears to he* an auto- 
catalytic prtKU’Ss. Tlu* results observed in all cas(*s 
ivero to some extent affected by tho previous history 
of tho solution, and also by tliat of the sugar used. 

- W. S. Al. 

S\i[i(ir; Colour of the eriist(ds of rotr - - us offcvtcd 

by the si/stem of hodiuy. VV. 11. McAllep, Intern. 
Sugar J., 1919, 21, 522— 52d. 

CoNTiNciNo the efforts made to improve the refining 
quality of tho raw sugars made in Hawaii (this J., 
1918, 516 a), an investigation was conduct^ at a 
factory, the product of whicli gave a particularly 
dark crptal after being washed in tlio centrifugal. 
This detect was found to ho duo, not to the variety 
of cane being crushed (which was Rose Bamboo) 
nor to the use of an excessive amount of lime m 
clarification, but rather to the system of boiling in 


; STARCHES ; GUMS. lOotobor 31, 1919. 


vogue, according to which the low-grade sugars were 
used as “ seed ” and syrup and molasses added suc- 
cessively. On the other hand, it was shown that 
when .syrup was grained directly in the pan and 
.syrup alone subsequently added, the colour of the 
crystal of the raw sugar was very light, but less so 
’ when after the addition of syrun either molasses or 
li(|Uor olitained by remeUing tlie low-grade sugar 
\vas also drawn into tho pan. It is recommended 
tliat low-grade sugar should not l>e used as “ seed,” 
l)ut that syrup should be grained directly ; that the 
quantity of molassc.s returned should not exceed the 
amount necc'ssary to produce raiv sugar of the de- 
sired test (96° iiolarisation) ; and that the heating 
of tho molasses iirevious to drawing it into the pan 
should 1)0 <lone by passing it through a multiple 
tube apparatu.s using low pressure vapour, and not 
by tho injection of live steam, as is frequently the 
practice, — J . I*. 0. 

Idoulot ion irliite snyor; Cost of production of 

by the liotfeite process an(l the cost of refininy 
roir suyor in Ainerico. K. E. BatU'lle. Facts 
about Sugar, 1919, 9, 92, 1.S2, and 152. 

I'liK author claims that granulated white' sugar 
suitable for diri'ct cousiimption can he madi* 
on the tropical i)lantatioii by the Battelle process 
(this J., 1915, 916) and sold iii tlie United States 
tiiarket at a jirolit of 7T7l) c(*)\ts i)er 100 111. if 
admilt(*d duty free, or of 58'69 cents if the full 
duty is paid, cost, insurance', and freight being 
i*stiniatui at pre-war ratf's. Under ])resei;it-day 
conditions tlic iirofits would be ^1.52 and ^1.20 re 
spectivi'ly. 4'hesc calculations an' based on the 
staLcmonl that a Ciilian factory working under good 
conditions produces for every 100 lb. of 96° tc’st 
raw sugar 2'75 galls, of molasses containing U1 lb. 
of suciose; tliat on the average the American beet 
fa< lory obtains 107 He of granulated sugar and 14 
Ih. of Sletl'en waste from a juice of the same sucrose 
content; and llint tlie additional pre-ivar costs in- 
volv«*d in the Battelb' proci'dure are 2510 cents per 
100 ]h. of granulated sugar j)roduced. In consider- 
ing lli(' |)r(*-war cost of ix'llning raw sugar in Ameri- 
eau houses, it is stated that wages, coal, cartage. 
rcM>porag<', animal cliarcoal, rejiairs, and selling tjx- 
penses amount to 4 1 .^75 (('iiLs [)er 100 lb. melted. 
t)u the. uvi*rago the yields per 100 lb. of 96° test 
raw sugar meiti'd are 92‘5 11). of sucrose as granu- 
lated and otlu'r sugars, and 25 lb. of sumose in 
“ barrel syrup,” while 10 Ih. is lost in the process. 
I’aking Llie cost of granulaO'tl sugar as 4 685 cents, 
of 96'-’ test raw sugar as 5‘Sl l eents, and of barrel 
.\vrup as 2'0 C(*nts, the nett reliuiug jirotit is 18*7^^ 
(■cuts p('r 100 II). At tlu* presi'ut day, however, this 
ligure is ineroased to .'8U00— 1.20 |)er 100 11). of 96' 
lest raw sugar nu'lled in llie refinery. .1. P. (). 

Cotiiriscopes [socchoi inictci s] ; rropused spccijico- 
tion for - iikkIc in the (diifcd States. ('. F. 
Coates. Ua. Plaiilei*, 1919, (12, No. 4, 58— ,59. 

It is iee(nnmended by a committee representing 
American sugar chemists that saccliarirnetcrs con 
strueled in the United Slates should conform to 
tho following specification: The instrument should 
be inounied on a rigid trestle with the eye piece at 
a height of 15.1 fi’om the table; the trougli 
should bo 420 mm. long with its cover slotted to 
receive both side lllled and continuous observation 
tubes; and tlie field should bo of tlie double type. 
'I'lie polarising system should he either tho Uippich 
half-prism end poiiit di*vice or some modification ol 
j the Jellet-Cornu prism ; the latter is less fragile, 

: and is to be preferred in tho case of instruments 
1 for use in tropical countries. A light filter con- 
sisting of a cell containing bichromate solution 
should be permanently attached to the front of the 
trestle in such a way that it can be thrown into 
or out of the field. The compensation system 
I should consist of a single quart* wedge having a. 
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range from +110^ to -35®, and if quartz of suffi 
<'U*nt optical purity be not available u dextro' 
rotatory (piartz plate capable of being inaerteti 
when rc<jiiired for invert polarisation should be 
provided. The scale should be etched on jitound 
glass, ami should be capable of being easily read 
to Both 8(‘ale and wedges should W cm losed 

ill an air tight case, which can easily he opened. 
The source of illuinioat ion should pielerably bo a 
nitrogen lilled Mazda lainj) of stereo o])(icon type*, 
and means should he provith'il for 'securing that 
the distance of this light liom the inslruuient, as 
well as the alinement lu'lwi'en it and the (Optical 
axis of the instrument, shall Ik* constant, dhe 
scale should bo sueh that a reading of 1(H> ' is givi u 
hv a solution eoiitaining i?0 gnus, of pure sucrose 
in 1(K) metric e.c. at iirj' in a 1200 mm. tulu' (< f. 
this lOlh. rmA).- .1. 1‘. (). 

iit[f siKidiii; Cujiioii.s i Itlui iilf -iixliur nu ilujd 

jdi [determinafion vj\ \\ Al . Si-ah'.^. 

.1. Ind. Eng. C’heni,, 101!). 11, 717 7.^)0 

Tiik autlior j)roi)os»*s a niodilication of ( lark’s pro- 
c('durc (this .1., 1010, Soa) whu h ri'duces the ilaiigcr 
of atnios[)hcrK- oxiilation of the cuprous chloride. 
The. cooled reaction liipjid is acidiiied with dilute 
acetic acid, which leaves the cuprous oxido uudis 
solved. .Vftcr addition of aii excess of N !2~) iodine 
solution, the lii|uid is shaken round whilst dilute 
hydrochloric acid is adiled in such tpianlity that 
one minute’s continued shaking suflices to <lissolve 
all the < uprouH oxide, 't he exi css of iodine is 
thou titraO'd with ;V/2d tliiosulplia te solution. 
Adhering strictly to a spcciru'd procedun*, ami 
opt'i’atifig witli (|uaulities of pure dextrose up to 
21 nigrms., the author found a constant ratio of 
dextrose to iodim* absorlied. The irictliod is applic 
able to oilier reducing sugars, but no data conci'iui 
iug tlicju ai e c'^oii. .1 . i 1 . h. 

11 f’s! nut s ; I' n‘ iKWid idit of stanli Jinni 

F. Wist lio. /. .MIg. (K'stci r. Apoth-Ver., I!)lP, 
57, -IP -AO. (’Ikuu. Zeulr., liH!), 90, 10 17. 

S'lwacn alm()v,t (omphtcly 1 reo from saponms ami 
fuH'illiiig pharniacoitiical re(|uii’cim'nts uiav be pie 
pared from horse ( iiest nuts as follous; The fri’sh 
chestnuts are carefully peeled, cut ihrougli tin* 
middle, freed from their (Uiiluyos, and ground in 
a bone mill. 'Plie prodm t is (^^(’red with water, 
left for twelve hours with Irciiueut stirring, and 
then straifU'd and pressed with addition of water. 
'ITie liquid, left to stand for se\{*i:il hours, ih'posits 
starch as a white sticky mass. The supernataiu 
liquid contains saponius and may he used for 
cloaiisiug jmrposes. The slar(li deposit is washed 
with wuiter in the usual manner until iho super 
natant liipior n'Uiains (piite clear and the starch 
is free from hitter flavour. The yii'ld is G'.u The 
eliesLnut residue's can lie u.sed as fodder for cows. 
Accoriling to l*rausiiilz and Mokorcic horse chest 
nut starch constitut(*s a suitable adjunct in broad 
making. (C'p. this .1., (loris, 1917, 1107; Baker 
and Hulton. 1917, 12^.5.) - .1. Tl . E. 

NUioiifn (i/iilriit oi lunln.ssrs. I'dlrodt. Srr. 

xvin. 

Alctdiol fnnn rnac niolitsscs. Magm-. ,SVr .Will. 
Patents. 

Cf'iif rifmnil itidch inP.s ; ApjKimtiis jar ihr cvuipJde 
fteparafion of e./draefed lufunr and reinfllrd 
[.‘uq/arj syrup in direct remcltiny — — . J. Ji. 
lyemoine, Paris. Kng. Pats, (a) 131,800, 15.0.19, ■ 
and (b) 132,212, 10.5.19. (Appk 12,211 and 
12,3<H/19.) Tut. Conv., 4.12.1B. | 

(a) In a oentrifuge used for the f^paratioii of i 
molasses from massecuitos and the immediate re- ■ 
dissolving of the resultant sugar by introduction • 
of water or^ syrup into the basket, tbo molas-ses j 


•opafated uurini^ the lirat operation is thrown 
against the ea.sing of the centrifuge and reioived 
in a eirenhir i haniiel at the base of the easing, and 
the syrup proiluceii in the second operation is 
eanght by a non perforated cylinder which is 
interposed between tlie ha.sket and the casing after 
llie first operation, ami whieh discharges the 
syrup thrown against it into a syrii]) <‘)iannel 
ilisiinct from but loiut'utric with tbo molasses 
thauiiel. 'I'lie mni perforated ( vliiider is of tlie 
same «leptli as the basket and is movahlo verti- 
cally on guide rmls; it is raised above the level 
of the basket during the lirsl operation, (n) The 
movable (wlindcr may be lowiu'ed into the syrup 
I Imnmd duiiiig the lirst operation instead of being 
raised above tin* l(»vc) of the liaski't, and, if 
ic-M essary. i( may be constnn led hdcscopically, 
so us (o occupy a small Viutical space when not in 
action, .1. li. li. 

SiKinr; I'lons.-iof imit.iufi - H. ^V. Mumfonl, 
.\('w York, Assignor to lE'l’tning I’rmlucl-s Oorp., 
Wilmington, Del. I’.S. Fat. 1.311,203. 20.8. 19. 
Appl., 29.0.17. 

SruAH solutions are puriti<'d by vigorous agilaiion 
with a relatively ( oar.se giaiiied vogetiiblo. carbon 
having open jiores (sirresponding with the original 
t(‘xture of tin* material from which the charcoal 
was made, the pores being unobstructed by 
“ seeoiidaiy carbon ” and (iipablo of taking nj) 
and retaining lino insoluble suspetideil mattm'. 
«S(M' lollouiug abstract.) - d. H. Ji. 

\ l)rr(il(nisiii(/ cnifiou.] /‘/'orrs.i of inakiin] purify^ 
iuif pH punif tons. IE W. Miimford, New York, 
.Vssignor t<) ll(‘limn;; Pro«lucts (V>rp., Wilming- 
loll, Del. r.S. Pal. I.:n 1.201, 20.8.19. Appl., 
27.3.18. 

K n;.sia,(;i n a and powdered ( arbomui'oiis inaterinl 
are woik<‘<l into a dough with a tairv matter, and 
slowly <*aibmiised through a. range* of ti'innerature 
t'liding abov(* 000’ (’., tbo eonditions (luring 

(hairing bi'ing siieli as to facilita ti* tin* (‘Scape of 
\ (dal ilc products. .1 . II. E. 

I'd rJidiidfruiis tiidfriidfs svildhic for use (iH fUtcrin{j 
lurdid 01 for the pi rpandian of jilt rriny media; 

Mrfhdit of mninifdid u nriff [from nuflasses]. 

J. Wett<r, boiidon. From .M. Weinrich, NeW' 
Y(uk. Fug. Pat. 132,101, 31. 1. 19. (Appl. 
2137/19.) 

See E.S. Ibit. l,30H,S‘2t; of 1919; tliis d., 1919, 651 a. 

.lJ/((s/r( suhshnnf's. (Ici. Pat. .312,100. »SVr XAE 

Sufidv for chdi'.iddir lUd n u ftiri u rc . Eng. Pal. 

132, 200, Srr, \\X\. 


XVlll.- FERMENTATION INDUSTRIES. 

) rant imlriniriif ; Su pr.i pho.sphdf r ds — . G. 

Ellrodt, Breiincreize’it., 1919, .10, 8239. Chem. 

/(‘iitr., 1919, 90, IV., 18. 

En using (lieei) mola.sst .s and sugar lor y(*ast manu- 
facture it i.s necessary to supplement tbo phoH- 
plioric acid prese'nt, wliicli amounts only to about 
O'OOZ in moia.ssos. Suiicrphosphutc lia.s been used 
for thiN purpose. It is added to LIkj boiling acidi- 
iied molasses before clarilication of the latter, or a 
lilterod (extract of tlie. sui»crpho.sp!iate is added tO' 
tho rnolasse.s or to tlu; actual wort. Whilst a.s much 
soluble phosphate as possible should be (^xtracterl 
from th(? superphosphate, no insoluble matter from* 
the latter should he introduced into tile wort. The- 
author has compiled a table showing tho amounts 
of superphosphate required per 1(X) kilos, of 
molasses, to ootain given yields of yeast, asguming 
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that no other important soiireoH of phosphoric achl 
are employed, .f, H. 

.\ rtn/rti-coiih'iif of [ heet] oinl j/ielil 

iff ijfo./if. (jl. I'^llrodt. IJreiinoreizcit., 35, 

(*hem. /eiitr., 90, IV., Hi. 

Anorr U)~r){) / of the nilro;j;en present in (heel) 
molasses is assirnilahle hy yeast, as compan'd with 
2o / in tile i as(‘ of ^<rain <n- malt-foinh .\'smninjj; 
that 10 ' of the inolassi's nitrof^en is assiniilal)l<‘ 
and that lo / of th“ dry .siihslanei' of premised yeast 
consistH of protein, it is easy to ealenlate how inneh 
extra nitrogenous matter (a.//, aniinoninm sails, 
whieli are entirely assiniilalde) innst he added to 
molasses worts to prodiiee a j:;i\en \east crop 

- .1. H. L. 

Alcohol^ } icltl of nt)lninol‘f4‘ n\ (he fennenlo 

(ion of ('{iiie tiiofiiss(‘\ imt'vr iliffvreni vomlif ton s 
of }rovkni{i. .1. Louisiana IMantei . 

1017, 59, l;t 1 !. Iiiterii. Sio>ar .1 , 10l!t 21 
Kit) -107. 

Ahshmino that (lie imixiiiMiiu yield of alisolule 
alcohol nndc'r lahoratory (ondilious i.s 7dl ;^;alls. 
per 100 Ih. of siiLOir (as fiexlroseK the aniounts'thai 
may hi* {“Xp('eted in tlu' jeriuentation of cane 
molasses iindei’ the diflereiil (oiidiiions practised 
in ti’opieal dishlleries ariw (I) ule'ii ffriiientatiim 
is elft'cted hy the yeasts oeeiirrin;.'; natiirallv in the 
product., 2 0 - LO eMlh. („r ahont 10 ;m , ' of the 
maximum); (2) when eompress(‘d yeast is iise<i, dt; 

- -oT> ^alls. (oO- 75 ); (;{) when aiilisepties are 

addl'd, Trl G'2 ealls. (75 S.“) ); .and (I) when a 

syst('m of fi'nuentation em|»loyio<^ a pure < ulturi' of 
yeast is follow('<l, (V2 G'!> p;alls. 0<5 - 05 ). 

•I.P'O. 

W ines: (Junnfihi of hitjhcr nlaAiols in . . 1 . 

rramhies. /. ( nters. .\alii-. (ienussm.. I!>17 51 

l()7 - U)^. 

Si\Tt;i;,N sam[»les of 1 1 iineariau reil and whiti' wines 
eontained from 21 to 5^ morms. of hij^lu'r aleolmh 
per lot) e.e. of wine, or from 502 to m^rms. o! 
the alcohols per 100 p;rms, of ahsolute alcohol, O’he 
method US(‘d was a mod iheat ion of the Allen- 
Maiajuardt proii^s, lot) e.e. ol the sample b(‘in^ 
taken. Six <>\ l ra( lions, <'a( h w itli 20 e.e. of carhon 
tetrachlornh', are made, and for ilu* final titration 
.V/IO sodium hydroxide solution free from car- 
lionaU* is used. Other flelails of the pro<*css are 
also slightly inodilied. Winn this metliod was 
applied to pure ethyl alcohol only O-OL,, of am\I 
alcohol was indicated, as at^ainst 0‘12 hy Hie 
original ,\llen-Mai (piardt method, W. IL S. 

ill fict'iin : nrf HOI of - fioin smior inf frr- 

nirntot ion . ,1. |{. L.olf, W . V. Idiider, and (1. I'\ 
Ihyoi. d. Iml. fhie. Ohem., 10U>, 11, S12 - 1^15. 
Thk yeast tvliieli j^aM' tlu' Im'sI yichl of j^lveerol in 
Ihe fernieiitat ion of su^ar was.S, rll ipsoidens (var, 
Stoinherj;). It was found that the iiroHin lion of 
glycerin was incroaseil hy addin^j; alkali, preferahly 
sodium or potassium earlionate, to the fermenting 
solution. Hie host ri'sults weri' obtained hy 
adding ahont 5 of sodium carbonate, a large r 
amount slopping tin' fe'riiu'ntation permaneiitly, 
whilst with a smaller amount the alkalinity wa^- 
insulhcient for tlu' maximum production of 
glyci'iol. After the addition of a suflieieni cpian- 
tity to the ferineniing solution, a large preeipi 
late is formed, the evolution of ga.s stops, and the 
yeast apparently becomes dormant. After a time 
the precipitate disaiipears and fermentation starts 
again. l>etter results are obtained by adding the 
sodium carb^ate in solid form. The best method 
of preparing the yeast is to make suceoBsive cul- 
tivations, starting each stage when the yea«t is 
most active, until a yeast mash reprefienting about j 
10% of the volume of the final mash is obtained. 


At each .stage the yeast should be acclimatisod by 
tho addition of 0*5 — 1% of sodium carbonate to 
the solution. Vigorous fermentation is essential, 
and ihc addition of a small amount of ammonium 
ehloride to the fermenting solution promotes the 
pK'dm-lion of glycerol. The optiiiium temperature 
IS between and 32° C., lower temperatures 
causing h'ss vigorous fermentation, w^hilst higher 
icmpiMatures lead to a loss of alcoliol and glycerol. 

I lie mo.vf lavi)iiral)le concentrations of the .sugar 
solution aiy between L75 and 20 grms. jicr 
KM) c.c. AVhen fermented under ihest' conditions 
Ironi 20 -25 of the sugar prest'iit is converted 
into glycerol, whilst tlie hulk of the Kunainder 
is tiTinented into alcoliol and carhon dioxide. 
lA'i inentation of Jhirto Itican “ black strap ” 
molasses liy Ibis method was com])li>ted in about 
live days. Solnfions of 2r2° Hailing af 25° C. 
(eontaining 1(5 S5 of sugar) were prepared, and 
pitclied with Ji yeast mash juvfiared a,s described 
iihoye. Jn ofU' typical fermentation tlm fermented 
li^piid eontained: (Jlyeerol, 3'1 ; alcohol, G'75 , 
(by voi.); sugar (appari'iit), ()\SG , aft(T inver- 
sion; :nvl alk.'ilinity, Ihtigini, Va.Ct) per ]i)() e.e. 
Ibis iiiula.'.ses mash (3200 Ih.) was jiurihod prior 
to (listillation hy neutralising it with Huliihuric 
a' ld, adiling 12 galls, of a salurate<l solution «;i 
eopiw'ras, heating ilu' li<|uid iK'aj’ly to boiling, and 
adding milk ol liiiu* until alti r boiling lor thirl v 
mimiti'H the sedulion showed an excess f»f liiiU', 

It was tin'll ]>assed ihroiigli a lillcr jircss, tlie filter 
cake stcaiiU'd, and the wash In'atcd with soda ash 
until it show’ed an alkalinity of ()'2';' after boil 
ing, when it was again lllteicd. and the filtrati' 
coin I'lilratcd to a thick syriij) in an ovap(»ratii’.g 
1 lie ei'inh' glyicrin. which contaiiu'd froiii 
.»(> to 3-> ot glyts'i'ol . was dislilled in a still on tin* 
piiiwijde of the Johhins still, and alioiit 50% of 
the glye^'t'o! oi'igiiiady j>re>('nt was n*ei)\ered. The 
distilh'd dvn.'imiti' glycerin had s)». gr. at I5‘(.)° 
I’20l0; earhonaceoiis |•»'sidue, 0 ■05>^ . ; and aslt. 
KOOK . It wa.s ol good colour and showed normal 
iiilration. it is pointed out tliat tho value of Ilu* 
alcolnd product'd in the fcrmentiition balam-os tin* 
<osl ol all material and exp(*nses in the production 
ot glycerin Irom molasses. There is no advantage 
in using cane sugar or mai/.(' glucose solutions 
since these rc(|uirt' tin' addition of various yoasi 
nnirients, whi(h inlcrlere with tho suhsequont 
purifiejit Jon of the idv'“(‘i‘in. (See also this .1., 1910, 
175 n.) ('. A. M. 

Ad (one ontl dliul ol'olii,(; t'erini'niation process 
for the pruduefnin of ■ ,1. 11. Northrop, 

L. H. Asin*, and Jl. it. Moigan. .1, Ind. Eng. 
(’-hern., 1919, II, 723 727. ((’p- this .1., 1919, 
271 T ef se.i., 73;. \.) 

.\.N aeronnt is given of (xpt'rinn'idal work earriod 
out in tin' Vniled Stales during tin* war on the 
production of acetone hy a lu'w organism, llieiJIus 
oeetoethiitieus, isolat4'd from old potaUw's, The 
organism loriics motile rods, with roundisi ends, 
i {jiin hy (V2' t)‘3/v/s which occasionally njijn'ar 
in short chains. The spores, which are elliptical 
and measure ()*5 — are produced at tht* ondH of 
ihc cells and are capable of withstanding boiling 
water for twenty minutes. The organism is a 
facultative anatMohe. 'I'ln* optimal reaction for 
grow III is 7 >ii rx8 — 9, and that for fermentation 
/>n- fi 8. Under suitable (oiulitions the organism 
produces up to 10% of acetone and 25%, of ethyl 
alcohol, with small quantities of propyl and butyl 
alcohols, from sugar and starch. In 10% sucrose 
solutions much slimy mutter is produced. The 
mash employed in tho experiments deserribed was 
beet or cane mola.sses diluted to a su^or-content 
of 7% or loss, and brought to a hydnon concen- 
tration of pu =*8 — 9 by addition of lime. In the 
final large-Bcale experiments the ma.sh was steri- 



vot xxjivrn., xo. 20 .J 


Cl. XIXa.~FOODS. 


7S7 A 


Hsed and linuni in a 0(X)gaIl. (.ookor, wlieiKr it 
pa.^s^ throii^ih cooling coils into a tloscd ter- 
nu'iiting vosisd, 42 in, in diain. and 12 feet high, 
packed with inert solid inatorial, snch as brush or 
traiix^ cobs to prevent the dci)Osition of the fer- 
ment ns a slimy muss on the bottom of the vessel. 
Jh'fore tise the fermenting vessel. ]>arked us 
descrihisi, was sterilised 10 liouis a <lay lor > <la\.s, 
under 20 lb, steam pressure. Owing lo lark of 
apparatus lor preparing miough pure inoculating 
culture for a full eliarge, about 10 - VI g.dl.'-. ov 
sterile ma'.b was introdue<'(l with 2 gelU. of pure 
culture, l!u' fcrmenling ve^'sel, and a^ tlu' 

culiurc grew further (|u;iutitit‘s of tua-^h were iu 
trodiiccd until tlic vessel was full. NVhiUt liie eul 
turc was tfius growing in Hit' lowtU’ part <»f lli<‘ 
vt>.'''el, it was lound jiossiblo to maintain a low 
])rcssure (d steam in (lie up])er part lo guard 
ugaiii.Mt infection. Kermenlalion occupied dO (iO 
hours at 10'’ ('. The Oumieuted masii was diawn 
off near the to[) of the vessel, hiung disphu ed hy 
introduetion of ftu'sli sttuile mash at the bottom. 
'I'lie process could thus ho avotIumI eontinuously , 
the rising column of mtish being aeO'd upon by 
the ferment adhering lo the mattuial with whi<h 
llu‘ vessel was packed. Tlu‘ iiia^li entering the 
fermenting vessel consisted of diliiU'd “ Mack 
snap ” molasves, and contained only about 1 
of sugar, but if the plant available had eiiabbMl 
tile liming of the nja,>b to be elfeeirsl alter eooling. 
instead of in tlu' cooker, a much mon* eoneen 
IraLsi mi'sh <oulil lune lu'cn ummI, '1 lu- 
ami alcohol formed amounted rts|iiMively to !> 
and 22 < of the sugar, 'riu’ pro* ess (hvsd ibed i’. 
jirolerU'd !>>' C.S. Pat. l,2d;bI72 (this ,).. IPIP, 
dH!,\) '.ebi. b dedieati'd to pult|i<' imc. .1. 1|. b. 


P.ATUN'l S. 

I'l I ijn i}f I i!'/- v'lvt nr irnsli : Trrnhninf nf \iriflt 

mr] Ninrni. '1'. Meid<*v, 

Cork. i-uig. Ibit. Jdi,()21, 2:kd.|s. (Apiil. 

dlfjO/ Id.) 

In aeialiiig fermeuiing ligiiiils, « iiiraiiiiiii nf of 
idcohol vapoin is niiniiiiis(‘d l»y using air j)n'viousl> 
sup(>rsatu rated w ith water vapour, i be fermenting 
\'a[ being tith'd witli a vessel containing water at a 
suitable tcmjieraturo through which tin* air is 
))iisscd hefore entering the wort; or if dry or ])ar- 
tially saturated aij- is usc'd liu' aii- outlet from the 
lermenting vessid is fitted with a cooling deviee to 
eoiideiisc' aboliol vai>our. — .f. II. h. 

.Icflone (iiul hiifjil dlcoluil’ Ma ii ufarhui’ (>j — -- //'/ 
fn'wentdtion, and dji^Hiraijis thfrvfuv. K. Picard, 
Alelle, Kraiice. J'hig. Pat. 140, Gdd, 7.:kis. (Appl. 
•1017/18.) Jilt, Couv., 8.8.17. 

An tmganiflm isolated from slaiight(>rho«ise run- 
nings is used, designated lidcilhis hufiflivus H.F. 
(Boinot Firmin). In vmy young enltnres grown 
from spores it forms long filaments, which break up 
into cylindrical rod.s, d— h.v O’l/i. At a later 
stage the rods swell in the iiiiddle and bocotnc fusi- 
torin owing to the lormation of one or tAvo .spor<is 
which arc ultimately evunuiated at the ends, d'ho 
spores are. cylindrical 0 oa in diameter, and witli- 
staml heating at 95“ C. for 5 miii.s. The hacillus is 
a la(*ultative aiiaeimhe, and in niasiicH from amyla- 
ceous materials it prodmes acetone, butyl alcohol, 
carbon dioxide, and hydrogen. In Du* procress 
c]aime 4 il grouml amylaceous material, e.fj., maize, is 
steeped in hot water and cooked under pressure for 
a short time, with or without acid. The cooked 
a)ash is dilated to 8 — 9 7, concentration with hot 
water in a closed vessel, and raised by steam 
pressure to a closed reservoir in which it is main- 
tamed at 100® C. until it is passed, through cooling 
coils, into a closed fermenting vat. The mash pipes 
and vats We first sterilised by steam, which is dis- 


plactnl by sterile air IxTore the mash enters. In- 
4Kulution of thcA charge is effected Avith mash from 
a charg<‘ already in full fei ineutatioii. Fermenta- 
tion is complete in 2 1- 2tJ hours at fI7“ C., and tiu* 
coinhimHl yield of aictone and butyl alcohol is 
;1S 10 . of the stan li «Ar sugars originally present, 

'I'lu' proportion of a(<-tone lo butyl alcohol is 1 : 2. 
1’lm di‘^pi>'-it ion of tlu< plant, imlnding n distilla- 
tion column etc., i< d<'*vri ilusi.- J, II. L. 

Mi '^hul /io)„ !>nlnid h,rdd. r.S. Pat. I ..'ll 1,0H2. 

N<r\|\A. 
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Milh sf I SiH'iifir tfiiirifii oi - , |{. Lt‘ih'nt, 

Aim. Kalsil , PMP, I'J, n>7 2lil. 

; Di.TKit Atis vnoN ol tlu* .spr-cilie gruvily of milk .serum 
atlouls a means ol di'tict iag tlie pri'seneo or ahsenei* 
ol added wat»*i‘ in lIu' milk. 'J'lu' serum is ohtaiiieil 
. hy ailding l o e.e. ol 2l> , acidic acid to 75 c.e. ol 
! tlu‘ milk, healing the iiiixturo at- 7t)“ (k for f) mins., 
, and filtering ii. tlu* tirst imrtion of tlu' tiltrate 
' being n'tiinied to (be filter. The specific gravit> 

; at I5 * ('. ol serum from gi'imiiie milk varies from 
I‘d27 to I‘tl29; if Du* .''peeitie gravity is lower than 
I (125 added wati-r is jocseiit. W. P. S. 

Mill,: .\ t'lr i<>ns/a nf fm ifilrtlndt I hr rnnornf of fat 
ji'dii P. Ledeiil. .\im. I'alsi)., 1IM9, 12, 

219 225. 

If thi'^f’ornalha \aliie »>f a sample of milk (Diis J., 
llUi!b 7ds) is divided by the \ .audam \<duo (ratio ol 
(‘asein lo hit) Du* le ulfing li}!;ure is always more 
llian () in Die ease oi geiiuiiu' milks even tlulugh Die 
milk mav be naturally poor ni fat. A figure below 
(> imlx ates that lat lias been absiraetoil from Du' 
sample. \V. IV S. 

Milk: Sim f,l 'fictf iiiiMrnldi constdiif in thr (indlifsis 
of citnllul . 1' bn/es-Diaeon. Ann. Falsif,, 

I'dPk 12. 2»')2 2i):k 

( 'n.\f;ei,\Tio.N and de(nm[i(>si lion of a sjimpli^ of milk 
does not interlere v, itb Die usi? of Die simplified 
molfcular eonsl.-mt lor deli’cLing Da' presence ol 
added water (s<'o tbisd., 1919, 175 a) ; tlie acidity ol 
Di(‘ milk giAi's a measinv' of the (juantity of lactosi' 
Avbicli lias bet'll det om post'd, and Diis quantity 
adiled to Die amount of hirtose still present gives 
flu* (otal hit lose. 4’lu* elilorinc is determiru'd in tlu* 
serum, and tbt* data thus obtained an* Hiillicituit for 
eahadatiiig tlu* valiu* of tlie simplified molecular 
constant of Du* milk in tpu^stitm W. IV S. 

Milk Cdicnidf nm s. f'tfnnnld fur cdlcnldtton- o/ 
(nldcd u'dfrr in nulk. ]>. J. Mairis. Analyst, 

1919, 44, an ;dh. 

A liKPLY to critit'ism.s liy Pielnaoiid (Diis J., 1919. 
510 a). Tlie author also givc'^ formula* for calcu- 
lating the t|uantily td addtd vAalt r when fat ami 
solid.s-not-fa t are jut sent in normal ratio, ivlien the 
rising of cream has < aused a de|)resHion of the 
stdids-not-fat, ami Avhen tlu* sample prior to 
“watering” containetl an t'xet'ss or dcfieiency of 
fat caused by Dio st'paration of (Team, and the 
ehangt* in eompo.'^iiitm is not I.iioun.— -W. P. S. 

Oils; f nr. of lindriKfcudf nl — ns foodn. Bordas. 
Ann. Falsif., 1919, 12, 225—255. 

At tho request of Dm Freiu li Minister of the In- 
terior, the author has investigated the question of 
tho suitability of hydrogenated oils for ^iblo pur- 
poses, and reports that there is no reason why fats 
produced by hydrogenating oils should not be used 
as foods. As regards the presenco of nickel in such 
fats, it is shown that tho quantity of nickel present 
IS extremely small, much less than is found in foods 
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cooked in niokoJ vcsNein, and that even relatively 
large dowfl of nickel snlL^ (up to O'o grin, of nickel 
during ■'52 days) are without injurious effect. (See 
alfto t’ahrioji, thin J., IdIP, 510 .A.) — W. P . S. 

AnLino-U(i>i mlro'icn^ Dtlviuiiimtion of in 

tsoiij) /nhlfi.s (:t<\ Ij. (iriinhiit. /. Untors. 
;\ahr. I!il0, .‘Wl 323. 

Kico.m 2'5 l<> 5 <d L1 u 5 saiiij)l(' is dissolved in 

10 c.c. of hot water, li»e solution lilterod, tlio hi- 
trat<‘ treate(l with 1 ^nri. of solid hariuni chloride, 
and tin'll made neutral to litmus paper hy addition 
of 8aturat<'d hariurn hydroxides solution; 10 e.e. of 
tin* latter solution is tin'll added, tiio whole dilntt'd 
to 00 15 e.e. of methyl alcohol added, and the 

ammonia removi'd hy aspiratintt a current of air 
throu^'h the solution at 25'^’ C. and ahsorhed in 
standard acid. After r('moval of the ammonia the 
soiiilion is diluted to 100 e.e., iiltered, and 20 e.<-. 
of the hltratt' is neutralisi'd with .Y/10 hydroihlorie 
acid, nsin}.': “ ncutrahred ” as inrlicalor. 'I'he neu- 
tralisation is made in a special colorimeti'r, in which 
the vessels containirifj; tin* test .solution, the compari- 
son solution, ('tc., are placed. In the cas«‘ of coloured 
solutions, a tmriion of the solution is u'^isl in one 
of (ho vessels to eoiiifjcnsate for the colour. The 
neutralised ^olution is (In n treated with 10 c.c. of 
formahlehyde solution containinj^ fihenolidithalein, 
and the mixture is titratc'd with .V/10 sodium 
hydroxide' solution. A mixture of 10 c.c. of the 
formal(l('hyde solution, 10 c.c. of water, and 2 c.c. 
of phi'iiolphthalein solution is titrat'd similarly, 
and th(' small (|uaritity of alkali used is deduct('<l 
from the amount usi'd for the main titration ; tin' 
dill'(U'('nee i r'r(uivalent to the amino-acid nitrogen 
present.' \V. I*. S. 

.S'e// (tun [mur.c], i/s c/icminil cuiii posil Itni tnid 
(lisf I'ilnii mu . (1. Spit/A'r, H. IF. Carr, 

and W . I'\ t'pph'. .1, Amer. Chem. Sue., 101!), *11, 
1212 1221. 

AFatuiU') and iminatuie mai/e when dried Imvi* 
praeticallv the same calorific; value, which is there- 
iore of little use in determininji; their relative food 
valiu's. On analysi.s it a|)peara that the solici 
material of H<d‘t mai/,o is poorer in fat, much richer 
in amidie nitroiijen, and f)oorer in zein, althouKli 
the total nitroe;eu and proportion of p;lut<'lin (the 
chief ])rotein of mai/.(') are about the same. Alaizo 
could l)e graded according to its maturity on the de- 
termination of its nmidic nilro'U'u and acidity. 
(Soe also J. C'lu'iii. Soe., Nov., 1919.) .1. C. W. 

Nitfrifirc f(ii‘hn''< mi. jiliuit fissms, VI. TJie disirihu- 
tion (if llir [I'd/ vr-sidn/dv rifumiur. li. 

Oslmrne aiul h. 11. Mendel. .1. lliol. Chem., 1!)19, 
39, 29' 34. 

Kxi'Kiil.MK.M’s on rats liave indi».ited that tin* 
vitfUnine is present in onions, turnips, toma- 
to-es, and in the h'aves, stem, and roots of brvts. 
Clover, alfalfa (lucerne), and timothy plants contain 
more of the vitamino when tho plants are immature. 


S/arch from hmse-t'li rs/ uuf s. Wiseho. See XVII. 
Defermiuaf idu of ddonnr. Vo<ler. See, XXJII. 


Patknts. 

Apple jam; Manufacture of . C. H. Simpson, 

Front RovnI, Va., U.S.A. En^. Pat. 123,536, 
17.2.18. (Appl. 3940/19.) Jnt. Con v., 16.2.18. 

Apple8 are freed from the cores and cut into picc©.s, 
about in. in size, with the peel adhering thereto. 
After addition of they are half cooked; then 
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I sugar is added, and cooking is completed but not 
j carried so far that the colls of the apple tissue arc 
: broken dow n. The presence of the peel helps to hold 
the particles together and prevents the material 
forming a pulp. — J. 14. L. 

J/rfiiijeiiil ion of fish and other foods. N. Dahl, 
Tromlliie*)!), Norwav. Kng. Pat. 125,076, 2.4.19. 
(AppI K2Ml/lf).) int. Conv., 3.4.18. (Cp. this 
J., 1917, 1145.) 

In the freezing of lish in barrels, cases, or l)ags, 
the refrigerating liquid, c.f/., at about -11'^ V., is 
introduced into the interior of the mass of goods 
ill the package through a pipe having perforations 
at the eml, so that the liquid flows in different 
directions through the goods tow’ards suitably dis- 
j)osed outh'ts. The arrangement and size of the 
outlets may vary accoiding to circinnstanees. Bags 
itiay he ('iicased in frames or moulds during the pro- 
cess, and thus frozen into a form convenient for 
packing.™ .1 . 11. L. 

Dri/imJ vei/etofdes and (dlicr siihstance.H and 
maferuds; Apparahts for - ™. ,1. 11, Morton, 

London. ling. Pat. 130,714, 7.6.18. (Appl. 
:'429/I8.) 

Tin: apparatus consists of a drying chamber 
.arranged between a heating chamber ami a suction 
ohamher. By the operation of a fan air is drawn 
into the heating chaiiiher, a<’ross tho drying 
tr.ays, through the suction cliamlx'r. ami into exit 
duels. Any (h'siia'd |)iopnrtion of tlu’ air (an ho 
used ov('r again hy o[»ening a llaj) valve in tho 
passage; leading from the fan to the heating 
ehamher. A nnifonu vertical distribution of tlu; 
air current across the drying chamber is .si'cured 
hy means of a(ljuslal)I(; slats in tho wall of tho 
lu'ating chamiK'r, which aia' aecessibh; through Ji 
(M)rridor. 'I'ho heating coils aic mounted on carri- 
agt's for removal in case of repair or inspection. 
Tho (a irriagcs Ix'aring the drying trays enter and 
leave tho drying chamber at the ('iids through uir- 
lo(4is. 'I’he app'aratiis may h*' (livi(h;d transversely 
into a number of secti«)iis, in each of whicli tho con- 
ditions may he controlled inde))cndently.- -J. 11. L. 

I’liiirolafe and. idhcr plastic maferitds: Apparatus 

flit hvatimj or coolimi . .1. Baker and Sons, 

Idd., and W. E. Prescott, London. Kng. Pat. 
131,495, 27.9.18. (Appl. 15,766/18.) 

A aoTATiNu horizontal drum, through wliich a heat- 
ing or cooling nu'dinm may hi' circulated, has its 
outer surface compo.sc'd of deep parallel, wavy or 
zig-zag grooves. 'I'lie ehoeolnto paste is didivered 
on to tlio linim and tills these grooves, hut does 
not form a laxu'r or him across the siirfat'O of th(i 
drum. Tlu; np|)er part of tho drum is providcxl 
w ith an external heating or cooling jacket having 
its inner surface in contact with the outer surface 
of the drum, Tlie material is removed from tho 
grooves hy means of a series of scrapers w'hich enter 
the grooves; these scrapers have a lateral movement 
corresponding witli the contour of the grooves. 

-AV. P. S. 

i Sar/ar for vse in the manufacture, of chocolate; 

Treatment or preparation of . Peek, Freaii, 

and Co., Ltd., London, .4. Carr, Esher, Surrey, 
\. B. Bradley, I/ondon, .1. Baker and Sons, Ltd., 
London, and Row’ntreo and Co., Ltd., York. 
Eng. Bat. 132,200, 17.1.19. (Appl. 9826/19.) 
j Clauifieu syrup of refined or raw sugar, of 55® — 65® 

; Brix, is passed through a steam-heated coil or 
j equivalent form of cooker at 254® — 262® F. (123® — 

I 128® C.). The hot concentrated syrup is then 
passed through a transformer (compare Shaw, this 
I Journal, 1905, 144, 246) in which it is subjected 
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to continuous stirring nnd beating, and tiins 
lonvertori into a product consisting of rounded, 
soft, and easily crushed grains, OdV (IT nun. in 
size, containing 1 — d ' of moisture and sometimes 
as imu h as iT — tj / of invert sugar. 'J'hc product 
g!V(‘s a h(‘t{i‘r fjuality of choisilaU' than otlicr pre- 
]aned sijgars, with a smaller (“onsunipt ion of ra<'ao 
imtier ami less rt‘fining. — •) , IJ. Jj. 

iVor/o/f/c food protJuefs ond prore.^.t o/ outoufor- 
fort' f hereof. ,) . (’amphi'll and I'l. (dovtu*. 
lamdon. 1’hig. i’ai. Idw.()l2l, 

A'KGETAimE materials are iinoly pulped, mixed with 
water, treated with sodimn hydroxide (usually with 
sufluient to produce a U l solution), digesteil for 
IL^ -21 hours at leinperalures up to lot)'- F. (Gd (\). 
a?\d stirred gently meanwliile. The mixture is then 
slightly acidiliefl with lactie, citric, or hydro- 
( hloi ie a( id and llUered, and the hltratt* is evapor- 
ato<l in vocuo to a siiitahlo eonsist<'ney or to eom- 
plele dryness. The proc^'ss is a|)pli''ah!c to any 
\e;.!;e(ahle material, whetlnu' edihle in tl.e solid state 
or not, whieli eon tains no injui ious suhslam es 
soluble in water.- .1 . 11. F. 


MilJc ptneder; Mon ofot ( o rr of h. (r, Siirie, 

and Nicuwlujf, Surio and (’o., JAd., Jiondoii. 
Fng. Pat. 1:12,000, 12.10.18. (Appl. l0.008/)8.) 

.\ ciiAJifiiKH containing a heat radiator, for heating 
air or other drying agent, coinniunieatt'.s with an 
ailiaeeiil dryirrg eliamher hy a m‘()v or passage 
Inning aliout etpial length aii'l widtli, A iriilli 
supply pipe jrasses :ixially throu|',li tln‘ neck and 
teriinnat 's, just within the flrying ehainhcr, in 
a miz/ie which projects a spray towards tlie centre 
of the drying ehaiiiher. The hot air pa.^ses from 
tin' heating to tin diyiui’, eliauiher through tin' 
annul.ar spju'c hotv . i n the milk sujiply jope and the 
waits of till' m'(!;, and thus surrounds the milk 
spray, prc'vcMiting any particles being earri<'d ha<'k 
into th(' heating (hanihc'r or ajeiinst the hob walls 
by back eurrents. 'J'he milk, without ]>revious con- 
eentration, is sufiplied under a pressiirr* of 75t)- 
1500 11). per sq. in,, whereby it is. j>ossil)|e (o obtain 
a very line spray. . H. 1;. 

lioiKiiKts; Mrfhoil of druinti IT Filorz and 

I?. (). l'\ Stange, Honolulu. F.S. Fal. 1,01.8,557, 
19.8.10. Apj)l., 28.0.18. 

'IhiK f)eeled fruit is steamed under pressure, dried 
in a ( Urrc'Ut of warm, lilteia'd air until tin' moisture* 
content is reelueed to 25 ' , then cooled, pressed, and 
packed in .air-light receptacle;- . - . P, S. 

('oRrin-dniiioi (i])})ii i ol ox. .) . IT Dieirieh, Kenne- 
wick, Wash. r.S. Pat. l.OTTikOO, 20.8.Pk 
Appl., 0.8.18. 

The apparatus comprises a rotating horizontal 
drum having a stationary pipe passing through its 
axis; sterili.scd air i.s blown tliiougli a coil in a 
hot-water tank situated below tlio drum, and is led 
into the central pipe, whenco it escapes into the 
drum through suitable openings. A scraper is 
fitted to the. central pipe, .so that its edge is in 
<lose proximity to the inner surface of the drum; 
the central pipe also carries a roller arranged to 
engage the inner surface of the drum. — W. 1*. S. 

Alcohol; Apparatus for securing from hakimj 

bread. J. Krizck, Gallupj Assignor to P, Kitchen : 
and J. I. Piscok, McKinley County, N. Mex. 
U.8. Pat, 1,314,082, 26.8.19. Appl., 6.4.18. I 
Thb vapours from the baking oven are led into a ; 
vertical drum, the upper part of which is provided ; 


with a wator-jacket; a vertical cylinder, open at 
the top, is fitted in the drum and extonds through 
Hie bottom of ihc latter. Tlie louor end of the 

i vlindcr is connected w itli a condensing coil, which 
diseliargos inS) a iontaincr fitted with a tap and a 
vi‘nt pipe. I.i4iui<l londensing in the drum is 
tlrawn oil Hireugli ;i lap a< the bottom. — W. P. 8. 

/ fnon .shoo': it joj ro f ion of a h\f 

dioeshon o'ltli olkoii sol of ton. K. Peckniaiin, 

Herhn-Dahhm. Cer. Pat. :l()5.6n, 20.4.17. 

C'lioi’i'Ki) straw is tri'at('d at Hie ordinary tempera- 
lure witli 8 to 9 times its weight of 1 to 2:V alkali 
solution tor 21 hours, or more', and is then washed; 
if desireil, the alkali soliiiion may lx* displaced, 
alter a time, by a Miimlar solution which has boon 
iiscil pK'vioiisly . 'flu' liv.nin e; first of nil dissolved, 
whilst tin* xylan remains in tlie fodder, only a ifTiiall 
part passing into st>Iiit!on, The fodder soon he- 
ionu's nionhlv, l>ut mav hi* storeil if it is dried or 
pia-sscil to torm (‘iisilage. W. I*. S. 

M i.rmo ojijnmif ns. Fug. Ihil. 127.800. Sre I. 

f^ipn tfr. fir rrltipi inj foniur tit'id. Her. Pat. 

012 . 000 . Srr \ 

('oh, 0)1101 jo'oifotf. Fii;,',. Ibil. 12!f.701. See \'l. 

XIXb- WATER PURIFICATION; SANITATION. 

Sra'iipr; I'Het I iit til f 1 1 of oirol of The. Lan.d~ 

rvih flirt f I o.i oidhon prorrss. H. J. M. Croigh- 
Itui and IT Franklin. .1. t'ranklin Inst., 1919, 
INS, 157 187. 

F.LiaTincvc pK'cipii.d ion of .sewages ha.s previouHy 
Imeii fried on an expt'riiiK'iit al scale, hut it han 
Ix'en shown that pr«'cjpil ants ami disiiifoctanta pro- 
<lm'<'d eleiO.rolylically haxi* no greater ellieieney 
than when manufaeturiMl outsidi* the plant. Jn 
tin* Landn'tli prociss both eli*(0ri(ity and limo 
are used, ami the t'lTh iicv of the process dependH 
on tlm eondiinal ion of the destruction of nntho- 
g<*nie haeti'iia by mise<'iit oxygen and hydrogen 
jiroduccil l)y eh*etiolysis ami the si'dimentation 
and alkalinity imlueed hy Hie ailditioii of limi'. 
'Da* electrol.vtiir tank erjosists of a horizontal cypreKH 
wood lank 27,\ ft. long, 0 ft. wide, and 2^ ft. 
4leep, providiMi with a lightly lilting removable 
l(q), arnl openings in tho bottom for the removal 
«»f sediment. !nt(*rnal]y tin* tank is <livided into 

ii spaces, (uieli of which eontains two sets of elec- 
trtales, mounted one above the other. 'I’he <*Ice- 
t rode plates are of mild ster 1 K(‘t v(*rtiraliy i} in. 
apart, and parallel to the sides of the tank, alter 
nale plates having tin* same polarity. Agitators 
aro litt4Hl in the spaces between tho plates. 8ew- 
nge, previously paK.sc*d through suitable scre(‘n8 to 
remove extraneous matter, is caused tr) flow along 
Hh^ tank and between the ijlates, and close eon 
tact with the nasemit gas(*8 is secured. The addi- 
tion of milk of lime to the .S(‘Hag(' lowers the eler*- 
trieal resist.aiiee in the tank and retards the solu- 
tion of the electrodes hy remlering them passive. 
As crystals of calcium (arl)onale gradually build 
up on the plates nn<l interfere with the rotating 
paddles, the lime supply is cheeked until re- 
solution is efl'ceted hy the acid eondition of the 
sew age. The normal operation of the process rc- 
cpiires that the efliuont from the electrolytic tank 
shall contain :i0 parts per million excess of limo 
to ensure satisfactory seel i mentation. The occlu- 
sion of hydrogen and oxygen by the electrodes 
causes considerable incTea>io in resistance, and it 
is necessary to reverse the polarity of the elec- 
trodes at four-hourly intervalsj^ Collected in iabti- 
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liir form, tlie results of the norkiiif^ of a Laruhvth 
apparatus with (I) eloatrolytic-linio irontwont, 
(2) liiuo alone, and (dj electricity alone are;-- 



1 , 1.1 inihfU- 

Hull'. 

l.ilii.- altijH'. 

hlrrlrlrit^ 

1 JiIdIII', 

I 

.N'iflif* -i .'tfitl 



j 

liitr.'iO'-'. 

1 ]nrri‘:i-.iil. 

Vdl 

.Vot iiicp a.v'il. 


1 /(.rr.-i.Ml. 

llllTl .(HCll, 

]iiciv:i8i‘fl. 



Slijpitly 

,Slt4)itly 

;iiiitii<uij;i. j 

Dl l rc.i-i <1. 

(IciTI'JiM'd, 


lO'diK tiiili in I 


.■'J'-;, (:{?' ('.) 

(ST' C.) 

till il Ijiii lcri 1 . 1 
i'nllli Moll in j 

O'J'’,', 


TO"., CJIM C.) 

Jl. Villi. 

aosre-,, 

yL'si"., 

Sl-S-., 


TJr- electrol.vl ic lime treatmeiit is more elleeiive 
tlinii either liiiu' or ('leetrieit.v alone ainl a satis 
laetory eflluent is prodiued. Tlu' eeuuomy result 
in^ from tlu* use- of the liandrelli prot^ess is effe( t<'<l 
laij^ely throu;d> a saviii|^ in tlii' cost of conslrm 
Lif}!!.- ('. A. K. 


AnienpuKi irrin't'fii jrntn (‘ohc-itrcn Ho.s/c 

liquor from, . .M. Mar.ssoii ami II. Weldeii, 

Mitt. I.andesanst. \\'ass(>rhy”:.. llU!h 2‘)7 2"'l. 

Clumi.-Zeit., 13, l{<‘p., IS7. 

Tun volume of liquor from the stills in lla* r«‘eovi'iy 
of ammonia resulting frotu llu! cokine <*f co.'il 
amounts to about 10 00 litres will) the din'ct jjro- 

cess, and 200-- l-'fO lilies with the indirect proees":, 
j)er ton of eo.al coked. It is dischareed at a Itoa 
perature of about 100^ .and contains lime and 
other calcium eompoiiiids, sodium compoun<ls, ami 
tar. Mven Jiftcu* retiioval of the suspemled maltt'i* 
tlm water is iioisonous to or^anii' liO* in the waha- 
into which it i.s discliareed. The li<pior may O' 
treated for the n'cover.v of tar ))roducts, cyanoyen 
and sulj)hur compoumls eie., or it m.oy be puri- 
tied by cooling, si'pa rati tie uudis.solved lime, and 
precdjiitatin^ the dissolved and colloidal consti- 
tueuts. For the last named [uirpose Radcliffe's 
process involvo.s imssiti^ air containing; carbon di 
oxide into the liquor, which is then .allowed to 
settle in vat.s and sulisequently filtered. A bit) 
logical process has also been applied, e.j/., in Man- 
( holer. .\ process has Ix'cn developed ri'cently by tiu' 
Imperial Conlinental (lasdes. whereby by purely 
niechanieal tnuitment in .st'ltlinp; vats, 97 !Mf 
of the undis.solved maltt*r settles out in 21 houis, 
the {greater part separating in I hour. About oil 
— (it) litres of sludge resuli.s from 1 cub. m. of 
waste li(|Uor. Sul>se<pienllv IliU' pi.is is passed 
throuj 2 ;h the liipior, followed by air The liquor 
i.s made innocuous to oif^anic lite by filtration 
through a filter bed composed of brown coal in 
pieces of dimensions less than I mn. d’he usual 
precipitants, as w'ell as most lilterinp; media, ap 
pear to be impracticable for remoxiup; the i)bcm)ls 
and cyanopion com[)ouiids. —.1 , S. (1. 


Mclols; Effect of diffcrrnt dishiferfinq oq^tth 

oil . H. Will .'iml F. O. Laiidtblom. Z. p:es. 

Brauw., ll)l<), 42, 81-82. ('hem. Zeiiir., 19Hb 
90 , IV., 203. 

Thk action of 1, 2, and 5 solutions of hydrofluoric 
acid, ‘Mlamiuon,’' “ luoutanin,’* and formalin on 
copper, tin, zinc, aluininiiim, ami hra.ss has been 
studies, tho time of t'xposure beinp; 2 -3 days, ex- 
cept for formalin when it amounted to ]0 days. A 
3% “ hammon solution had no effect on ulu- 
ininiuro. Tin and brass were not attacked by any 
of the solutions, and copper only by tho 5/' 

“ flammon ” solution. Iron, steel, ainc, and 
aluminiam were attacked by all tho solutions ex- , 
cept formalin. Fo];mic acid formed as a decom- 


position product of formalin attacks metals and 
promote.s rust formation on iron and steel. 

-T. if. Bn. 

Tiurtjundif inirtures [finujicides]; Chemistry of 

. K. L. Mond and 0. Heborlein. (diem. Soc. 

Trans., 1319, 115, 308—922. 

O.v mixiii^^ solutions of copper sul[)hate and swliiiin 
carbonate, in.soluble hydrated basic copper car- 
bonate forms the bulk of the prec i])itate which con 
tains ubio hydrated basic copper sulphate, and a 
projHirtion of baidc eo[)pcr siilpliah' remains in 
solution. Complete convcr.sion into these salts is 
obtained when for 1 mol. of cojiiier sulpliate 0‘03 
mol. of sodium eaibonato is added. The fx>niposi- 
tion of the copper salts is ill defined, ami alters 
aeeordin^ to the conditions of precipitation. A 
1 mixture in tin; above proportions at 13'^ C. j.;iv('s 
a basic carbonate havinp; CuO’.CT)^ in the ratio 
2‘2!l, an insoluble basic sulphate havin^^ CuObSO, 
in the ratio 15:1, soluhlo basic sulphate equal to 
' of the total Cn i)resmik, and o 2 'i% of tlu* 
total CO^ ineseiit is evolved. This free carbon di 
oxide acts us a .solvent on the basic sulphate only, 
and with larL;or amounts of sodium carbonato it 
is ncntrali.sed, and the soluble basic sulphate is 
a(Tordin|.;ly reduced in amount. At^l5'^ (k the 
copper preeipilate contains ahsorlxul sodnim car 
honatc in the ratio ('nOiNaTOi 71! 1, and its col- 
loidal stall' is appareiuly coiulitional on this. Fi’»s' 
co[<per snl[)hate, sodium hiearltoiiate, and (.arhonic 
acid in the mixtiirt^ acceh’iate the clianei* to tlii' 
eiwstalline stale. Addition of ()’02k of j.;lne pro 
ioncH th(* lif(‘ of till' <i:cl. The dissolved ba.sic C()])]/cr 
siilphalo is in tiie form of hydrosol. The cryst.il 
liiui.j)reeipitate contains a lesser proportion of car- 
bon dioxide than the colloid. In an old precipitate 
lh(‘ ratio CiiOA't), was found to be 2‘9l!l. 

-C. F. M, 

Ch rysohihi mom riurhiriifidiinu (insert iioicdrr); 

I nserf icidol prinviile nf . B. Vamanioti). 

Ber. Oiiara lost. Landw. Forsch., 1918, I, 3!^9 
398. 

Tim powdcicd flowers of Chrusonilirnnnn cinrroii 
if III mm yielded D’S ^ of a yellow .syrup wliicK had 
saponif. valiK^ 2i() ami iodiiu' value llti; two aico 
hols, (\,,ll,,(>, m, pt. 199'^ ('., ami (k,lC,C, ni. ])t. 
173'’ -179'-^ (’., and two fatty ai.dds, CioIIibOj and 
C|,.I1,IT (palmilie), w('r(.* isolated from tho syrup 
after saponification. 'I'he syrup possesses strong 
in.M'ctieidal and liaclerieidal properties, but tlu'se 
diminish when it is lu'ated at 1(K)^ C. or exposc'd lo 
air for a lon^ time . — \\ . P. S. 

/ nsr( f icidc ; J)erris os on . X. F. Mclndoo, 

A, F. Sievers, and W. S. Abbott. J. Agric. Res., 
1919, 17 , 177- 200, 

Dniii's or l)i';j,nelia. is a ^( niis of i»lants poieonons 
to lish, and two species, I>. ciiiptica and 1). 
nliqiiuhso, wert' tound to he contact iuseclitiides as 
well uA stomach poisons. Fxju'riments on the ex- 
traction of the toxic principle with various .sol 
veii^s showed that alcohol was the best solvent. 
The alcoholic .solution used as a spray proved to 
he toxic to certain aphides, larva', and small worms. 
The dried plant used in jiowdered form was found 
(o he eflicieiit in killing;; fleas, lice, flies, aphides, 
ele. 3'he powaler mixetl with a lar^o volume of 
wat('r proved to he toxic to apliides, worms, caier- 
pillars, and larval when inj^osted, — J. H. J. 

PATKNTB. 

Air or yos in o more or less finely divided state; 

M COILS for sapplyiny [to sewage etc.l. 

W. Jones, Stourbridge, and Jones and Attwoou, 
Ltd., Amblecote, Eng. Pat. 131,158, 17.8.18. 
(Appl. 13,391/18.) 

A MTEB of cemont, concrete, or the like is sup* 
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ported on a porforated metal or otlior plate ex- 
tending along the upper part of a troiigli, ohanuoL 
or box. The top ot the channel is narrower than 
the lower part so as to retain the porous layer. 
A’r under pressure admitted to tlie channel, passes 
tlirongli the porous ct'inent, and escapes from tiu* 
surface of the latter in a finely divided stale. Tlu' 
apparatn.s is .suitable for the aoralion of scaaee 
etc.-W. P. S. 

rUfrrs fur tiW jiui (fl rul I'ui uf (h,Hils | ; Mtfhuil uf 
rlransin^i 1 P. P. (aiidv, (’hcain, Sut•n‘^. 

I’at. I.'IIJIN, LMD.IS. (Appl. l(J,()2d/ 1S.)“ 
Aik, expclhal fiom an i icv.itcd rc< (‘ptaclc hy ad- 
inittjn<4 water to I lie latt('r, is forced upuaials 
tluiMjgh tlic liUer hod; tlic ^\aler is tlum all«o\ cd 
to flow hy {gravity from tlie receptacle and up- 
^^at■ds throi4i;ii tlie filtt'r lu'<l in ordto* to wa.sh auay 
tile particles of dirt loosened hy tUe air. in tlie 
cas4} ol tuo or more closed filtci's, c(iinpr<'>M'd air 
Iroin 4)ne may he foricsl throii}j;ii llu' lilter Iasi ton 
tained in aiiotla'r filter. W. P. vS. 

I i\.srcticitlr:i fur tru-pliutl I*!. It. Speyer. Slc nh' ’ 
Herts. Kuii,. Pat. 1:12,21 I. nt.-V.!!!. rtnid. 

Via.i.ovv Koap (c.f/. 10 Ih.) is Imal.d lo expd \vat< r, 
I'.'sin (r../., .0 Ih. of ordinary fir resin) is addod, am! 
tile heating i.s ciintmm'd with aeaiation l 4 > (*nsnr<> 
thorough emulsiliealioii, alter w iic h < rude fish oil 
(<'.[/., I gall, of sardim« oil) i^ added, and tla- whole 
viohnitly agitattsl to cmnlsirv iIk' oil, an<l then 
cooled. Ill use, .‘1 Ih. of the produc t is made into 
a ,i(‘lly with I gall, ol uat('r ami applied hy hand 
to the W'ood of tin' Irci'S. The ti.sh oil is an effective 
insecLieiile against tlu' shotdiole iiorer licctlc (A'///c - 
hunis funi iratur). - ,) . 1 1 . L. 

rhintu; l*rfjh'ctirr n,jrufs fur | /</c. j 

(hem. I'hihr. I'lor-lieim Dr, II. Nomdlinger. 
Pldrsludm, (h-r. Pat. dll.ssh 7.(1. 17. 

A jMa'paration for protci ting plants consists csscni 
tially ol finely |) 0 '.v(l(’r('d aluiiiininm, magiic-ciimi. 
(»!• zim?, or a mixture of lhe^e imuihws, which may 
he incorporated with an imwl |)owdm' such as kje 
''clgulir, k'mhn, tale, c'te. (.'olloichd siihdamc's 
sncli as glue, gelatin, or eimein mav also la' addc'd 

('. A. .M. 


A ic and <n’nnicid<d hihh(. ('. 1'. Davis, 

Assigiic'o of A. Pogers, Drooidyn, N.Y., P.S.A. 
Idig. Pat. I2r).():,4, IS. 2. Id. ’(Apid. .dPSl lP.) 
Int. Conv., 2 . 1 . IS. 

Sia-.II.S. P;it. l,27(),llf)of ihis.l.. lIMs, (i7(l .\. 


XX.— ORGANIC PRODUCTS ; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Citffeinc y hstimafion of in vcijetahle innt r ria( , 

P. P. Pow'cr and V. K. Cliesiint. .). Aniei . 
(‘hern. 8oc., Id 1 9, ll, 12dS--i;KK]. 

Tiik process descrihed in .Allen's Com iik rrinl 
fh'iJiniic Analysis for the estimation of caflViim in 
toa lias been considerably rnodifit'd so a.s to apply 
it to vegetable material generally. 'I'lie following 
the procedure finally adopted: — 10 gnus, of the 
Jnatorial, moistened with alcohol, is oxtracUd for 
^ hqprs in a Soxhlet apparatus with hot alcohol; 
the extract is added to a suspension of 10 grms. of 
heavy magnesium oxide in 100 c.c. of water, and 
the mixture evaporated slowly until nearly dry. 
The residue H b mixed wdth hot water and filtered, 


nm^thc conUuitH of the filter are wa.shed with hot 
wat^^r until about S-V) c.c. of filtrate is obtained; 
l(» “20 c.c. of 10 ; sulphuric acid is added to the 
filtrate, which is then boiled for half an hour to 
hydrolyse saponin, and, when cool, filtered and 
shaken with six smces.sive porfions of 25 c.c. of 
chloroform. The uniletl extracts are shaken with 
5 c.c. of 1 pota.ssinm hydroxide solution, filtered, 
and <listill<M!, ami the residual cafreine ilried for 
an hour in the water oven ami weighed. .1. Ck W. 

I -r P.'/ ;tc ; Hrr vuiiniuiia u.s u iiahrc sourer of 

P. IT Pow4T ami V. K. ('licsnni. ,1. Aiiu’r. 

( lu'iM. So(., !dl!>. 11, 1.4(17 1.412. 

• hi: leavis ol Ih.v rum if ui (ii , Alton, a slirnh grow- 
ing in the sotn ii-ca -.tcni Slate--:, ((Uilain Niiflicicnt 
< .illoine (i):t to 14)7 on the air dried material, in 

• lillerent ritmplcs) to iccommeml the plant as a pos 
sihlc sonric of the tlnig. Other native spi'cies, like 
lairopean holly, coui:iin no • idh'ine, whereas 

Paraguay ti'a, whuh is ricli in the hasi', is de 
ri\('d Iroiii Soiith-Aiiu-r r;ui spe'mes of Hex. 

.). (■ W . 

I! II , ii: I It u.iil iionihilnir. I'mh III. mid l\ . 
\V. II. Perkin, inn., ami P. Kohim-oii. (’lumi. 
S(»e. 'I’laMs., If.T 11.4,4 972. 

Ini; authors di.'<uss lea•v()l(^ for (list airding both 
I he f<n imilie originally propos'd hy them (this J., 
1912, (>A!() am! aKo that siiggesU'd hy (), l^’iNcher 
(this ,1.. 1911, 210) tor Imrmiiie. From a study 
ol ilu' o.vidalion products of Imriuine ami harma 
hue (dihydioharmim ) and • ()iisider:i( ion of the he 
havioiir ol tiu'ir deri\ ali\ c the am)eN(‘d forinulii 

is rt'g.-irdi'd as the nue t ,';at isl actory r(*|)rcscnl a t ion 
el till' harmine molecule. 

PI TO ' ‘ ' s; 

Ml ( II, 

rills c\p,cr''ion (oiilains a ling systi'in closely re 
l.ifcd to tryptophan, and further cviilcnce in its 
l;ivoiir is found in the fad tlmt tin* ha.se, 0,^11, oN;., 
oliDiiiied hy Hopkins and ( olo (.1. Phv.sio]., 1902, 
49, 47>1) hy the oxidation of tryptophan wiili fer- 
ric chloriile is iiow' shown lo identical Avilli bar 
man, (he substance produced liy the elimination of 
the ini'llioxvl group from liariiiine. llannino it- 
self i.s therefore prohahly i»rodmed hy vital syn- 
thesis Irom tin* at preseiil unknown amino acid, 
hydroxy tryptoidian, hy flu' formation of the p.yri- 
dinc ring from tho side rdiiiin of tlu* amino acid in 
prc-a'ina^ of acetaldehyde, ])rodnced (dther from 
tryptophan itsell, or some other snhslame Avhich 
on oxidation yields acetaldehyde. (». F. M. 

Cli ihjiiiiiiv medicinal iilanls; CInisioloyieidl y arf ire. 
const il iirnfs of - . A. Ii. W'c'lls. I’iiiliiirdne 
A. 8ci,, 1919, M, 1 7. 

I’llK di\v wood of AirmKjrf isiii flmui contains ‘PS 7^ 
of berherino, prohahly a higher jicicentage than 
any other Pliilippim^ Iilant. 4 he wood contains 
only small amounts of extractive matter, and the 
isolation of the alkaloid is therefore sinijile and 
inexpeiisi V4I, and tin* plant forms an exeellont 
sonreo of tho flriig. 'J’he rhizome of (Irodonnti 
nutans contains about 1 I/, ‘d a w ater-.soluhlo gum. 
Conaria- intennrdia, known in New Zealarul as 
“ foot jilant,” contains a iioisonouH glucosido in its 
leaves and fruit. (See furtlier J. Cliein. Hoc., 1919, 
i., 19;T) G. F. M. 

Croton ffuboxuja hark; E. rami nation of . IboIu^ 

tarn of 4~hydroxyhy(jric acid. J. A. Goodson and 
J£. AV. B. Glower. Chem. Hoc. Trans., 1919, II5» 
923—933. 

From tlie alcoholic extract of Croton yuhouga bark 
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an acid, (\H,,(),N, wuh isolated in the form of col- i 
oorlesH prisms, in. pt. 212" (?., and {aJ„-y-85‘4° i 
(in wat^r). It p.av() a ntronj-: pyrrole reaction and i 
on inethylation a mixture of the betaines, betoni- 
eine and tnricine, uas produced, whence it is con 
eluded tlial tin* acid is a nr‘w optically active -1- 
hydroxytiy^ric acid (4 hydroxy-l'inethylpTrroIidine- 
'i carboxylic acid), (f. l’\ Af. 

VyniZida yruiip and ifs apijlu'ntionn for dyes and 
plnii fiHK t’lif ind jninliirfs. A. Meyer. Chiin. et 
Jnd., lOilt, 2, 780 -788. 

A RKMUMK of tlu‘ constitution and methods of manii- 
Jactiire of tin; piincipal pyrazolo derivatives em- 
ployed as dyes or medicaments. The chief rnedica 
meats in the ^roap are antipyrine and pyramidone. 
The former is prepared by heating under a reflux 
120 kilos, of ethyl acetoacetate (b. pt. 180° — 
181° (!.) and 100 kilos, of phonylhydrazine. The 
pyrazoloru' thus obtained is methylated by means 
of methyl chloride, or better dimethyl sulphate in 
methyl alcohol solution. Tho alcohol is evaporated 
on comphAion of the ri'action and tlu^ antipyrine 
extracte<i with benzmie. Antipyrine is conv(Mted 
into pyramidone through its nitroso compound, 
which is r(*duced with zinc and acetic or hydro- 
<“hloric acid to amino-antipyrine, and this is then ■ 
methylated with dimethyl sulphate. Tin* dyes of 
the ijyrazole ji;roup are all azo- or disazo-deri vativr's 
of pyrazoloiK', and are prepared by (‘ouplinp; a 
pyrazolone with a diazotised amine or diamine. 
1’he mono azo colours are mostly yt'lhnv or orange. 
Sm h are c.//., I’ lavaziiie h, i>re))anMl by cou|>line 
dinzoheuzeuc v\ ith yi-sulphophenylmethylpyrazol- 
oiie ; Noi inal \’i'll()w .8 (IL, ohtaineii from diazotiscsl 
/a-xylidine-o-siil|)honi(; a<id and sulphophenyl- 
carhoxy-pyrazolone, and tin* Tartrazines which 
are la^st prepared Irom sulidn)ph(*nylcarl)oxy- 
pyrazolone ratln*!’ than dirt'cl Irom dihydrow 
tartaric acid and siilphophenylhydrazine. the dis 
azo colours ^ive red, blue, a‘nd violet shades, and 
are derived from diamines of the benzidine typ(‘ 
coupled with either two iuoKh ules of a i»yrazolone or 
one moleeiih* ol a pyrazok'iu- and one molecuh* of a 
phenol, salicylic a< id, (‘Ic. --(J. |'\ M. 

Silrrr soditiiii suhuiisan | .\)odi/sis • - ]. A. 

llinz. Aihl). Inst. e.xp. llicrapie (n'oiat tSi)o\<'r 
llaiise, IdlO [Zj, Id I7. C'licm. Z(‘ntr., UMII, 

!)o, IV.. ;;7. 

Oxidation of .sdvtu' sodium salvarsan with hy<lro<;<'n 
peroxide in alkaline solution precipitate's the silver 
as oxi(|(' and convcrls the arsenic into a tenun in 
which it is readdy oxidi.sed to arsenic acid, c.f/., 

\\ ith sodium hypochhirile. I'In* author dt*tcrminc<i 
tho silver ami arsenic hy hoiliiijj; the suhstaiice with 
a solution of .Mcrt k’s perhydrol for 1 hour, addiiyx 
concentrated nitric acid, evaporating to dryness^ 
boiling the residue for an lioiir with sodium hypo- 
chlorite under a reflux condenser, destroying ox 
cess of hypochlorite hy hoiliiijz with hydiochloru> 
aeid, filt(*rin}i olf tho silver cliloridi*, and precipitat- 
ing the arsenic in the filtrate with magne.sia mix- 
ture. 'Phis method of deti'rminino; arsenic is not 
applicable to all organic arsi'uic compounds. 

-J. If. L. 

ll nr (jasrs; Manafariurt: i>f - in (Jrrmmio. J. F. 

Norris. .1. Tnd. Fnjr. Chem., 1919, II. 817-829. 
lllK most important gases used by the Germans 
for war pur|>osos were /?/9-dieIiloroethyI suliibide 
(mustard gas) and pliosgene. For the preparation 
of the former A icLor Meyer’s original method was ; 
used. Kthyleno was made by passing alcohol ! 
vapour over alipinium oxide at 380°— 400° C. ' 
The tubes containing the catalyst were of copper 
and were heated in a bath of melted potassium 
nitrate. About 90% of tho theoretical yield \va.s | 
obtained. Tho ot^Tene was converted into i 
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ethylene dichlorhydrin by means of hypochlorous 
acid formed by tho interaction of water, chloride 
of lime, and carbon dioxide, the reactions being 
carried out simultaneously between 5° and 10° G. 
in a cylindrical tank insulated with cork and pro- 
vided with an agitator. The time required for the 
iiilroduction of the ethylene was from two to three 
hours, and the yield of chlorhvdrin was from tiO 
to 89/ of the calculated quantity. After separa- 
tion of the calcium (arbonate, the solution was 
distilled ami yielded a distillate containing 18 
— 20% of chlorhvdrin. This solution was treated 
with the tlicoretical (juaiitity of sodium sul[)}iide 
to form diliydroxyethyl sulphide, the mixture 
heated to about 90° — IDD" G., evaporated, filtered 
from the sejiaratod sodium (;hloride, and distilled 
in ranto. The yield was about 90/ of the 
tricoretical amount. ’I'lio thiodiglycol was drawn 
liy a vacuum pump from storage tanks into a 
read ion vessel made of (-ast iron lined with lead 
and provided with a steam oi‘ water heating jacket, 
so that the reaction with the bydroebloric aci(l 
<-oul(l be earruHl out at oO" C. The vapours froiii 
tlic! n actiou were jiassid t hroiigli a scrubber i oii- 
tainiug eliarcoal and water l)i‘foro entering tin* 
chimm*;.’, and, alter tho reaction, the die hloroethyl 
sulpliidi' was drawn by a vacuum pump into 
a ca'^t iron, lcau-linc(l \\asliing vessel, and sub- 
sequently into a still , containing a lead lu'ating 
coil and connected through a spiral lead eonrhuiscr 
ami receiv(‘r with a vacuum pump, where the water 
was di.vq lik'd. Finally, the dry oil was transferred 
to a similar vessel, ulieie it was rnixi'd with a 
solvent, such as clilorobenzcim* or carbon tetra- 
eliloride, Percbloroim’t hyl cliloroforniate (diplios- 
gi'iH’ or snpcrpaliti') was prepared from methyl 
lorniate imnk* by heating tom'thor 97)/ formic acid 
and iiM'thyl ah'ohol in a lead-lined iron still eon- 
necti'd w ith a fractionat ing column. The pure ester 
w.is ti' .ik'd with chlorine in i ast iron vcssc'ls (coated 
with lead ami lim'd with porct'hiin tiles, the gas 
being introduc'd through a number of glass tubes, 
whilst the reaction was accelerated by the ac'liou 
of light.. For this jiiirpose osram filaments wa*re 
the most odi'etive, whilst mercury v.qf)our and 
carbon lilament lamps were h'ss so. From 1500 
lo 2000 1. ol mc'thyl lonnali* wcis used for a charge, 
and the reaction was complete in <'ight to fourt<vn 
(lays. '1 he fraction ol low boiling-point was 
sv'paratcd hy distillation, and (lit' residual diphos- 
j-g ne t rauslV'rri'd to conlaim rs. Another fa\-oin'it{‘ 
gas was (lipiu'iiylcblorarsino, which produced 
siK'eziug and ti'inimrary sickness. Diphcnyl- 
cvanarsiiu* w.'is jirt'jmrcfi by tia'ating diplicnvl 
(hlorarsine with a satui-ated miiieons solution of 
))otassiiim or sodium cyanifle. wliilst ethyldichlorar- 
''im* was nnuh' l)y treating ('thvla rson ions oxide with 
hydrochloric acid iu a h'ad lined V('ssel cooled ex- 
ti'i'iially l»y wa(«*r, and surrounded by an octagonal 
box, tlu* sides of which hail glass windows. Other 
compounds prenari'd wore phenylirninophosgeiie, 
dichloronu'tliy 1 ('llier, dihromoniotiiyl ether, hromo- 
mi'tone, hronmnu'thvl ethyl ketono, xylyl bromide, 
('ldoro|)icrin, and pliosgene. The charcoal for gas 
masks was [irejiari'd liy soaking small pieces of 
w ood in hydrochloric acid (20" — 10" R. ; sp. gr. 
I'lO- F.TS) to which zim^ chloride liad been added, 
:im! ihcn car))onising tlu'm for at h'ast 0 8 hours 

in a imitlh* furmuv. Suhsecjiiently tlie charcixil 
wa.s w'ashed with hydrochloric acid' until the zinc 
content wa.s reduced to about 0*01%, when it was 
finally washed tree from acid, drained, and drietl 
in raruo at 70"— 80° C.— C. A. Af. 

Dimethyl sulphate and alkali methyl mlphate; 

Action of on dry alkali chlondes and 

bromides. J. Guyot and L. J. Simon. Comptes 
rend., 1919, 169. 43^437. 

Dimsthtl sulphate and sodium chloride, when 
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hent^ together, reaol according to the cnjnation : 

(CH.),80,-fNHCUXaCH,S(\ + CFJ,Cl; 

subsofjucntly, and (*n further lu'atiug, the follow- 
ing reaction lakes place: 


at 10(P, up to ‘2'o5 grms. at 25^ C. (4) The tomporu- 
ture below which the alkniinity has no influence on 
the theorelical yie ld of acetic acid is about -25'^ V. 
(.See fiirtlicf, J. ('hciu. Sec., Nov., 1911).) 

-j. C. W. 


2NaCH,S(),- Na.SX), : (CHO.O. 

i’hc I'cactions are not (iuaiititativ\-, howevt-r ; the 
residue always contains sodium sul}'iiate, and the 
ratio of rnetliyl chloriile to nuuhyl tuluw is always 
more than ‘J!l. 1 lie leaction betwi'on »lina‘lh\l 

sulphate and polassitjni oliloi ide is similar to tlu' 
seoond of the ;d)o\'e reactions as regards two thirds 
of the dimethyl 8ul[)hale when (Hpiimoleeular 
(juantities of tile t^^o substances are uso«i ; with 
excess of potassium i hloride, tlic ri'action is 
ae<-ordiiig to tlie eipiat ion ; 

2(Cll3),S(b f2KCi 2('ll,('l , ((’Il,),() i K,S,(),. 

Mromides act, on tlimelhyl sulpimte in the ^;imc 
way as do cliloridis. -W. P. S. 

A('(h(‘ (iral (iiiil Wmk *ij (he i'iin<ulittn 

lAvrlttf l^radiicis i’o. in iliv siiii t hriir. prdd iicf itni 

iij Jrniii i'nicitiin rniimlr. II. ^\^ .Malhcsoii. 

Canadian Cficiii. d., I'Jllb d, ‘2ds 201. 


U’o/c»', o/(a;/<o/, mill i'liit r; lif t' ijottnil of 

hintiiiiA (if . A. lloiilin and A. Sanfourche. 
linll. S(ie. Cliim., liUO, 2.>, CiS — 

Tm: roluhilitv rtlalions hctwt'cn water, alcohol, 
and ether were dctcnniiusl hy measuring the (plan- 
titv of om' eoiistitmuit u hu h it was inuM'SHaty to 
.uld lodillerenl imxliirt s ot the otluu* two of know'll 
comptisit ion until two la\ers were pist formed or 
just di''app(‘arc(l . If the results are plotted on a 
triangular diagram, a curie is ohlaimsl dividing 
the triangular aiaa int<» two /.ones, the one repre- 
.'^cnnnc Immogeucoim ami tiu' other heterogeneoiiH 
mixtiMS's. l-'iom the ciiiic it is easy t«) ealeulate 
llu' “• ‘"b' c.»n>-i it mult wliieh it is neees- 

>arv to .old it) any miNliire to pass fiom a homo- 
m-tu'ous lo a lieit't eeem oils mixture or vit’v vrrsd. 
No houmgeiu-oiis mi.\ I II I t' can he made helt^*rogene- 
oils l)y addition el aleoliol alone, 'I he eomposition 
of laiious iiiixlines at l!u' critical point or limit of 
heterogeneii v at Id i\ is ‘dven in the following 
table ; 


At the jilant of the ('anadian h]|eetro Products Co., 
Shaw iiiigan Falls, (^luelx'e, d(K),U'.)f)- 0(K),(K)t) culu 
ft. of acetylene is geiieialcd jicr day, and eon- 
verted into aei'tabh'hyde hy parsing into dflnte 
sulphuric acid containing men uric oxulc held in 
siisptuisioii ly vigorous .stirring. 'I'lm oxide is fe<l 
in c(^nlinuously and llm aldtlivde removed by using 
a large exci'ss of acetilciie. 'I'lie vesst'is employed 
arc constructed of a silicoii-iroii a(b\\, and the 
iiu'iauric oxiilii is j)re]»ared hy tlu' eleetrol\ .sis of 
< austic soda solut ion in shallow iron I'esscls, a laNcr 
of mercury n'sLing uii the liotlom serving as i.li(‘ 
anodc'. The oxide is la'inoicd as formed hy a stirrer 
sweej>ing the surface of the mereiiry. Tin* ahh- 
liyde is oxidised to acetic acad in aluminium v('ssels 
hy means of air, and 9S / aeid, eontaining a is'i v 
small amount of i mim ri ti(‘s, is formed. One dis- 
tillation gives a proihici running *.>9 pun\ 'I'he 
maxiiiiiim output is aiipi’oxiiiiately IGtlO toms per 
month. Acetone was pn-pais'd eatalytieally from 
glacial mx'tie acid in steel tultes, l.’l ft. long ;iml 
I ft. wide, coritaiiimg the catalyst of h,\dr.’iled 
lime mixed witli a small (|Uantily ol magnesia, 
e()atc<I on U) rough east-iron balls. At 4S'V^ V. 
of tli(‘ acid was converted into luctoiu', and the 
vapouis from tlie Lubes were seiiibbed in a soda 
lower, and tlu* a(pieous acetone rerii(i(*d in a eon- 
(inuoiis still. This |)roecss is not now worked. 

0. F. AI. 


J'Hli !il (ili'i/iitjl; ():rnlfi( Ion of - hy i/ou/i.s of 

pold.ssnj III jicnniiiufminl c. AN'. F. I'A’ans and 
Iv Dav. J. Amer. Clicm. Soe., 41, I2(>7 

1285. 

PiiK oxidation of ahohol by permanganate at 25"^", 
50°, 75°, and 100° C., in the fircsenee of varying 
amourit.s of potassium hydroxitle, has been studicnl 
systematically. The following ( oncliisions are re- 
corded: — (1) Beyond n conrcntnition of about 10/', 
the proportion of alkali ban no influence on the 
oxidation, but up to thi.s point both increase of 
temperature and increa.sod alkalinity accelerate the 
reaction. (2) In neutral solutions the sole product 
is acetic acid, but in the presence of more than a 
certain amount of alkali, the yield of acetic^ amd 
-falls and that of oxalic acid and carbon dioxide 
rises with rise of temperature and with increase of , 
alkalinit;^ up to the above maximum, (3) The i 
lowest limit of alkalinity, below which the sole i 
product is acetic acid, is 0*4^0 grm. KOH per litre i 
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i:n9. iir», !K)2 imit. 

I'l.x’UMM ( ;• I ;d> .M s th<' reduction of hydrogen 
eyiiiii(Ie by g.i-eous liydifigcii at U'mjieralures 
hej\\reu 120'' and 25(1' (!., willi an optimum 
d' pi uds on llu' « oiiei u i,i ;i tiori of bydrogon 
< \;iinde in the gas( ous mixture employed, an in- 
• r(‘.is(* in llu'. pioportioii ot bydrogon giving rise 
lo an im teased yii'ld of moiiomoLliy lamiiie. When 
the ( OIK ciitral ioii ol hydrojo ii eyiinidti was reduced 
to uboiil 1 in Id, a yield of ^0 , of total metliyl- 
aiiiiiies and ov('r 70 of monomethvliimiru} iva.s 
obtained, whereas with a eoMcent ration of 1 in 5 
tin* total yield of nietliylaniiiics decrf'ascd to »‘W7 
and the ammonia incrcastd to 66 / . On continued 
use of a given catalyst also the yield of metb.vbiinine 
diminisbe.s, ammonia being formed in.stead. The 
original behaviour of the platinum is restored by 
treatment with chlorine at 200° C. The deliydro- 
geiiation and auto-reduction of methylainine only 
|)rocced with noticeable velocity above 300° C. in 
the jircscme of platinum. (I. F. M. 

(hnnplior monohroniiilv. ; J)eh'nn}nntion of in 

mUjraine, fnhUt». W. (). Emery. J. Ind. Eng. 
Chern., 1919, 11, 750 — 757. (Cp. Andrd and 
Leulicr, this J., 1910, 975.) 

A WRIOHKD quantity of the linely-powdored 
material, containing 0*1 — 0*2 grm. of camphor 
rnonobromido, is transferred with SW c.c. of 96% 
alcuhol and 10 c.c. of water to a round-bottom flask 
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coutainiii(j( ol J Notiiiini anialj'am. Iho 

liquid is iiiuiutniiird in ^c/illo ohullition under n 
reflux condenser ler at least IK) mins. The con- 
denser tiihe is theii ringed douii into the flask uitli 
r> c.c, of alcohol, I'olloncd h.v o c.c. of nater, and iJie 
flask is healed o\er a sie.oii hath, without the con- 
denser, for I hour or until the evolution of hydro- 
irori has ai/iJo>t oc (///ih' ceased. Towards the end 
of this o(K‘r:ition (he li<|0/d uiay he neutralised with 
acelie arid to foi lIxT the reduction. The a(|UCOus 
liquid is se;Kirat(“d from th(^ mercury, the latter is 
well washed with water in a separatint; funnel, 
a?id lh(‘ conihiiu'd aqueous liquids are filtered, acidi- 
fied with nitri'* acid, and preci[)itatt'd with silver 
nitrat(‘. One nij.!;rm. /\}i:lir (orresponds to I‘2.‘{ 
mu;rn)s. of r am[)lior uioiiohromide. A control should 
!)(' carriefl out willi the sodium •amal^.lianK The 
uiethofl ;^av(‘ a(( iiral(‘ rc^ailts with camphor motiu- 
!)roniide alone and admix<‘<l witli acetanilide. 
<-Hll’eim', and ^tardi. .! . II , L. 


Aruhf ij of (lot III I ft fill, (adman. Ncc XII. 
(h'tinnic iiifi i i 'lni |■u|l mis. Ol^’ove. SrC X 1 11 . 


Patknts. 

I'fsfrr.s; for fltv jnniliirl imt of ■ ,). 

(frolea, Sm ("•ik':-., and .1. L. WCvler. Pari -. 

Pat. i:il,(i7s. :$1.7.|S. (Apjd. ' 12, l.V>/ 1^.) I'd- 
(;onv.,, 2:i.2.is. 

CiuiTAlN neutral ali|d»aLie esl<‘rs aia* pre|)ai-cd hy 
InuMtin^ a in'Nitire <d' an aliphalie .acid and an 
ah'ohol at oi'diaarv pressman and xilhotil tlie ad<li- 
tion of a eatal,\>t or deh.^ dra t iiu.’; a;n‘'it in a vessel 
fitted wilh a rertilyine column, whereby the w.at(U' 
formed <luriny estcu ilication is .'‘<q)arat(d from the 
otlu'r reaj.^enls. The ftrocess is only ai)plieahh? if 
eith('r the acid or tl\t‘ alcohol is easily volatile with- 
out (h'composition and hoils at a temperatiire suHi- 
cienlly above lOI)'^ (*. to admit of the H<‘paratioii of 
water by fractional distillation, and if the ester is 
cornplelely volatile without dixomposition under 
(ordinary or rediiceil pressure at a l-<unj)eratur(? not 
below 100^^ C. l''\aniide:- A niixluia* of l'2 parts 
of glycerin and 27l) parts of ^hn iai aceti<' sicid is 
healeil in a distillation ajiparatiis provided with 
u rt'Clifyinp: column, and is slowly di.stilled so that 
only ViM'.v W('ak acetic acid issues from th(' column. 
AVheii cstcritieatioii is complete, hr,, when only 
.strou;,x aceti(' acid di4il-! over, tlm triae<'lin is 
separated from • Nee'", aecdic- acid by fractional dis- 
tillation. Otium ("nUm's wliii h may he jut'pared by 
this meliu'd lU'e ueimal or i-o-hulyl tartrate or 
'eitrale and normal or i^o-aiinl tai Irate «)r < itralc. 

h. A. (’. 


Ciifnhjhc tractions |r.u., prtnf nef iim t,f tthh'lt iftfrs 

from alcoholsj; Aiijnintfna foe . (J. Calvert. 

Twiekonhain, lOnp;. Pat, I .‘12, 120. (.\ppl>. IS. 0:12. 
la.O.lH, and 12,.‘12;l, 20.7. IS.) 

O.VK of the reactin;:; substances (r.j/., eth\l ah-oliol) 
is vaporised in a boih'r and Uio vapour led to a jet 
at the end of a burner tube or tubes containing: 
tbo catalyst (r.f/., copjn'r fqin/.c), where the injector 
action of the vajiunr jet draws in the other reacting 
substance (c.p., air) throiip;!! ports fitted with ad- 
justahlo covers; the mixture then pa,sses throu^;h 
the catalyst where the reaction product alde- 
hyde) is formed. The vapour i)ipo ia coiletl out- 
side of the burner round that portion where heat 
due to the reaction is developed. In the case of , 
the substances named the method of operation is as ; 
follows. The alcohol is boiled and tho vapour j 
ignited at the jet with air ports full open; the ! 
resulting flame heats tho catal.yst. and when the ! 
requisite temperature ^ reached tne air supply is } 


reduced till it is only sufficient to form aldehyde; 
the flame then disappears and flamelcAS combus- 
tion takes place among the copper gauze. 

-B. M. V. 


Ar.'ienical prciianitnm and process of niakiny same; 
Antist/])/iilific — — . .i, M. M'liitc, Meridian, 
Miss.’ V.S. Put. I,:nd,6r)7, Pl.cS.lf). A]>pl.. 
12.12 IS. 

A.v alkali dimethylarscnide is treated W'ith bcn/yl 
alcolnjf in aqueous soliit ion. — L. 1j. L. 

lAimjtlmr; Method of prvdncinu synthetif — . 

It. L. Andreau, As.signor to K. 1. du Pont de 
iNi'niours ami Co.. Wilmington, Del. C.S. Pat. 
l,;il;ViGl, lU.S.Pd. Appl., 31.5.17. 

IsoaouNKOT, is treated with nitric acid in the initial 
absence uf hiwer oxide.s of nitrogen and in the pre- 
.'(‘iHe of a lialogcM. — L. L. 

Alhiil i-sol iifde eoiii [tou lids of eulcinm and iron p,'//o- 
}>!iosphote iritli proteins; Croeess of mnnujav- 
timiiii ■ - - . JjceinwA'i k I'], laives, llanoAei-, 
(ler. ihil, 312,221, 29.3.17. Addition to (Jer, Pat. 
25;1,s39. 

.Vi.KAM-Hom'ur.i; eoiiipoumls of ealciuiti and iron 
pyi'ophospliate wi(li proteins aic picqaired by tlu' 
interaction of proteins or their halogen compounds 
or dc rivativc's, [lyropliosjihoi'ic acid or ils salts, and 
(•allium or fc'rrie salts, with llu' addition ot a 
.sulhcieuL ((uaiitity ot alkali for neutralisation. TIu- 
resulting (omiiounds may he separated from dijufc 
solutions by gcmtly Iksfling, or from alkaline solu- 
tions hy neutralisation willi ai id. d’ht\v are soluhh> 
in solutions of alk.alis or tlu'ir carl)onat(‘s, or 
ammonia, forming the eorri'sjmmiing muitral sails, 
atul may be precifiitated from lliese solutions hy 
th(' addition of sails of the alkaline-earth metals, 
(kisein, easeose, and mixtures of laetalhumin and 
globulin from tow's milk may he used in tlx' pri'- 
paration of su< h produc ts suitable for tlu‘rai)euiie 
purposes. ('. .\ . M. 

filood pre.-<sitrc; Manufoefnre of oi/c/i/.s for retliic- 
noj—-. 0. Zuelzer, Berlin. (Jit, Pal. 312,592, 
IS.d.l 1. Addition to (ler. Pat. 2S(),107 (st‘e I’iiig. 
Pat. 11,365 of 1911; this J., 1916, 557). 
.X'o.v-i'ATnooKN’ic iniero-organisins wliieh form eiido- 
ti'xins are eharged with normal aiidjoceptors trom 
rabbits, as d(*serihed in tlie ehif'f patent, and then 
killed, c.f/., by means of ibrmaldeliyde. Th(> dead 
bacteria aie thrn mixed wilh gi latin, or fh(‘ n*- 
aetive constituent is extracted and this mi.xi'd with 
g( latiu.- .\. (k 

iff .sfdrnits. Eug. Pa ( . 131 .93S. See 1, 

Aeef fine (ind hilt III (dcidiol. lOug. Pat. 130,060. See 

XVIII. 


XXI.-PH0T0GHAPHIC MATERIALS AND 
PROCESSES. 

Plndotjrapliii' phenomenon ; Ncir — . 1). N. Mc- 
Arthur and A. W. StcAvart. Chem. Soc. Trans., 
1911), 115, 973—974. 

A riioTOGUAi'Hic negative was placed on the bottom 
of a light-tight box, and over it was placed, film 
upwards, a sensitive plate separated from the 
negative hy '^raicroscope slips. After keeping the 
Imx for fome hours in the neighbourhood of a 
sourc'e of heat — Bunsen burner, batswing flame, or 



Vol« XXXTDt. Ko. S 0.1 


:!)5 A 


Cl. XXtI,~*EXPLOSrVKS j MATCHES. 


r-lectric kettle — the sensitive plate on ilevelopineiit j 
Kiive a positive imaRe of the negative. A Kiinilar 
effect wa« produced whether the negative or thi* 
^ensitive plate was nearer to the source of heat. 
Different heat-sources vary in rajiulity of aetiou; 
a Meker burner i.s very slow, a calcium flame is 
slow, a sodium or lithium flame is faster; an (‘h*etri<‘ 
heater operaUni on its lower rcvistaim' gives very 
good rwults. Tlu‘ Im)\ coniaining the plates imiy 
lie of either wood or cardhoard. Tl>e rays produc- 
ing tile effect on tiie smjsitivc plate appear to lie 
similar to light rays, being <apahle of lioth dif- 
fraction and ri'Ciact ion j glass is tran^j»arent to 
them; inkstains, sci-cotiiie, ami metals show diifio- 
ent degnavs of opacity.- 11. \ . S. 

l*h(ttt>[!t'aphic plaic: Hf/i cf <>/ ,i Jfnsh " fxposun- 
lOrhchcfitinii) ") on fhv undennij of irml: 

H•|hf~in^^|n^e.s,sions on the - . ,1. M. Kdcr. Z. 

wiss. Phot., 1917, Ifi. 219- 221. 

A ('iilTiciRM of a p.apcr uiulci' th<‘ same tith‘ In 
d. Rhoden (Z. wiss Phot., llMti, 1(5, Nos. 2 and lli. 
Reference is made to tlic pre\iuus work in tlm 
same field of Kdci (ISSo ;,iid ISSO, Rurlon (1SS2), 
Dolienlium (lK>2h and espi'ciaily of S< hw ar/schihl 
(1909), ill which all Rhoden's results hatl been 
already obtained. Althoiigli it appears possible to 
obtain an apjiarcnt increase ot semiiivem-ss by a 
Hash exposure (hclore, during, or alter the main 
exposure) in, for example, tlu‘ taking of star nega- 
tivi's, the method is not reeominemled lu'cansi' of 
llie ditru'ulty of d(‘terniiiiiiig the exact exposure 
ami the dangiu- of spoiling the (piality of tlie nega- 
tive. The similarity between the etfeet of a tia-li 
c‘xpo.snre and tiu' forcing ol develo|tment up to (he 
Ix'ginniiig of “ clii'mical fog ” als<i dismsMsl 

R. \ . S. 

l>-.\ n 4 too o I roc I ol , It ni'ic [ jtii ol (oj ni jili ir \ f/ere/oper. 

H. V. J/Ubs. Commu iiiea t ion from llu' P.S. 

Rnreau of ( 'hemi-.t cv. Rci!, ,1. Phot., I91!i, .’>(», 

o.dl o.T). 

( '.vitN ACKOL ma_\ be jii < pal ed aet ording to .McKic’s 
f.roei'ss (P.S. Pat. 1,2 (m,S()U; tins .1., 19IS, .591 a) 
by sulplionation of < ynienc' and aik:dim‘ fusion o! 
the sulphonii; acid. t)n th(‘ l;d»oratory scale a belter 
yield is obtaimal by d ia/ot ising aminoeymene. dro))- 
ping ilie (old diazo solution into dilnt(» sulplinrie 
acid, and simnlltiiieonsly st(\nm distilling. 
P-Nitrosoearvmu’ol is obtained by a slight niodifh a- 
tioii of ]vlag(>s’ metliod, sodium nitrit<' in .09 ' 
aleoliol heiiig juld('d to an alcoliolie solution of 
earvaerol satiir.'ited with li.vdi'ocldorie acid. Tin* 
(rude nitrosocarvacrol is dissolved in alxmt ten 
times its w^eiglit of 19 ammonia, and a rapid 
stream of hydrogen sulphide passed into the filtered 
solution; p-aminocary’acrol separatt's as almost 
eoiourloBS leaves. p-Amimn arvacrol resembles 
metol and p-ainiuojdieiiol in deveIo[)iug jirofiert !(*<. 
and gives a solution wliieh keeps In-tter than tin* 
latter. p-Aniinot)iymol did not app(*ar to be “-o 
satisfa^'tory a dovelo|)iiig agent as tlH** earvaerol 
(ompouiid. Thymoquinol was also jirepared, by huI- 
phonatirig earvaerol and oxidising the aulphonie 
acid by means of potassium ))ichromat<‘, but the 
Yields w'CTc poor and the subsiam'c had no advan- 
tage over Cjuinol as a (h'Veloper. R. V, S. 

I no reeilol . Wherry ami .\<l:inis. Srr 
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Iodine in nitric arid and sodium nitrate [»/.</</ for 
nitrogtycerin manufacture]. E. A. White, 
d. S, Afr, Assoi?. Anal, Cheni., 1919, 2, 7—12. 

Low reeulto obtained with the Abel heat tent of 
nitroglyw^in were believed to be due to the presence 


in the acids of imline derived from the sodium 
nitrate. K.xnmiiiation of a cargo of nitrate sIiowihI 
it to consist of three varieties; white, pink, and 
di.scolourcd. EstiinntionH of iodine in ilio nitric 
acid and sodium nitrate were made by a colori- 
metric mctluxl using a 9*1';. solution of imiino in 
eliloroform as a standard, suitable reducing and 
oxidising agents Ix'ing ('luploytxl for the determina- 
tion of tree and combined iodine. Tlu> pink nitrate 
Muilaitied most iodim* 9iHt5^ • some crystals 
^llowlnge\en ;is u)ueb as 9 9! I |. .'sodiuMi nitrate 
whIi h*'‘S than 9‘9l'\, iodiiu* iiiodm«‘.s nitric acid 
whuh is practically free from iodine. The heat 
t-‘st ol nilroglyeerni is aHet*t<'d if tlu* iodine in tlu* 
iiitrii- acid exceeds 9()9.V',., XN hen nitric acid was 
m:nnifa(Hiit'd from -odium iiitraie by tlu* 
X aleiitiner pr()(e''S, mo-t of the iodine was driven 
oil Irom tin* still ehaige iu llie last stages, ami was 
lonnd in tin* week uilrie at id fratlion eoll(‘et»'d in 
tin' "Itat k jars. )i ^ possible hi rtUiiovt* some 
ioilim* Irom tins Irat liou by ]»low mg air llirougli, 
:md on re-disi illal ion ol tie* “back jar’’ :niil, the 
stiong nil l ie acid oblaiiietl w;is praeiit allv fr('*' 
from iodim*, wbieb ,i:*,aiii tomleiisfil in llie “back 
iais.- \\ . .1. \V. 

roirth i ll: 1*014' . ,1. Delpeeli. ( diiiph's rend , 

iUl’b 1(59, |.{7 Id'b 

Pi Ml' powtler R, prt'piifcd h\ (iitei ing ;m aeetom 
solution of nilrotejliilo.se iliroiigb a pad ol eolton- 
tt.)o| undei- a presKiire ol 19 ;iini., \\as found to have 
I In* same ball Jst ie propel ( ie , a.s I be oi d in ary pt.m der 
R .supplied to tin* Kicm li aitilb ry. Tim pure 
jmwder, iit'wey t r, lornis t ran -pa reii i rods, and tin' 
det»‘ei.ion ot impui ite - is fat ililated, X\\ J*. S. 

tt/t/4l/iH' mf40 C. ./(; /eo/ M(/.s l''|\o\e. Scr \\II1. 

P VI I ‘VI s. 

l,ililosirt.\ \j>ii ./ / < /oe/( I)4ji4i !/,•>, tie. ]. .). Har- 

gi't'ayes, XX'jdnes, ('. R, (dirdimr, (lalbnrst, and 
Rolmiile and ■\iiimonal, Ltd., boiidon. lOng. 
Pat. 191 ,9S(I, ;l.().|s. I Appl. 9191 / IS.) 

A.v (‘X plosiy f, s:ile to bamlb* :iml laipiibb* of Ix'ing 
poure(i in .i dry sia((', tonsi.sts of nlinie anliydriile 
(uhuiii) mixiil with innitndoliiem* nr other nitro- 
Munpouml ;ind an oxidiong ag(*Mt sm h as amnion- 
iniu nitrate, riime ,'mhvdride may also be added 
IS .'III .'ilisorbent to nitroglycerin or hydroearbons 
III exnlomies. X\'. .1. XN . 

E.rptosircs ; r re pa rot ton of ctnidoi M ihlr <alt xui/- 
ohtc fo) the inaniffact urr of and pKO'csH for 
ntahinti these €:riitt4sires. A. .1. Marin, RmisscIh. 
Eng. Pat. 191, .9SK, 1.9.9. IS. (Appl. 9759/lH.) 
Int. (’onv., 1.9.9.17. 

jNKTKyi) ot adding ammouinm pirehloratc ami 
sodium iiitrati* separately to ibe other iiigri*(lienls 
in tin* man daettin* of pereblor.'itc t*xplo.siy es, a 
'iiixlnre of these salts ami of a double salt is |)ro- 
du(*cd by .adding ammouinm niti.ale to a solution 
of sodium perchlorate, or to dr.y siKlium perchlorate 
with the addition of i small (|uuntity of water. 
The resulting mixtun^ is desiecaksl and incor- 
por,*it«‘d w it*! tin* ( omhiistibh*, usually a nitro-com- 
pound .such .as t rinitrotoluem* etc. Alternatively, 
the nitro-eomponnd may hrst bo incorporated with 
ainimmium nitrate amt a solution of sodium per- 
( hlorate .'iddisl ; the mixture is then partly dried, 
disiiit(*gi .ated. pr(*;.s(*d, and finallv driinl. 

-XV. J. w. 

ilfllulose niirir esters; (U'hit in isut ion of in 

manufartnre of exfftosives. XX'. Kilitoul, T. J. 
Xolan, and NoIx'Ps Explosives Co., Ltd., Btovens- 
tun, S'.B. Eng. Pat. 191,989, 14.0.18. (Appl. 
9849/18.) 

Fok explosives containing nitrocellulose, whether 
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for pro{>€ilunt or bhistiii^ purposes, urethanes 
possess stubilisiii^r properties (Knu. 12,743 of 
1912; this J., 1913, 1^91) an‘l uiso act as gelatin- 
ising agorits (Kng. Pat. 1911 of 1913; this J., 1914. 
712). It is faurid that inemlM*rs ol a sub-elass of 
urethanes, in whidi tuu aromatic gronijs, one b4nng 
a hen/.vl <ir Mihstituted henz.vl gronj), are attached 
to tlie nitrogen atom, possess important advan- 
tages hotli as stahilising and as gelatinising agents. 
Kxaniph’s of such urethanes are phenylhenzvl- 
'irethane and henzyl-o-tolvlurcthane. Suitahh' 

( ompositjons lor firoiJclIariL pourh*rs in eord or striji 
Idrm, and in Hake form, are given. (See al.so Kng. 
Pats. 1940 of 1913, 1 t,Gor) ami N,():)G of 1913, IG,01G 
of 1!MG, and GlSl of J917; lliis .1., 1911, 712; 191!!, 
3 10 A, :.13 A.,) -\V. .1. W. 

fiirrnduii y cinii liostt.i'jiis. \'ii kers, l,td., West- 

niinstor, and C. W. Wohli, Dartford. Kng. 
Pat. 131,3G(), IG.G.IH. (.Viipl. S2 l.-i / |S.) Addition 
to 120,391 (this J., 1919, 180.0. 

Tin: { oinposition described previously is niixtsl with 
not more than 3 , of paraihn oil to prevent separa- 
tion and o.xidatinn of the ingrcdieiiU. -W. 3. W. 

J tu'vudiiini iiKifciidl. A. ('Imnard, Pueil, Fiame. 
Kng. Pat. 131,011, 2.7.1s. (Afgil. 10.S8I/I8.) 
[lit. ('onv., 22.3.17. 

A (’0^rH^sTlMl.K mixture, readily inllaiiimahle ai 
high teinpi'ra ton's only, consists of resin or similar 
snhslani'e mixed with tinely-divided nitrocellulose 
or eellnloid. A solvi iit for lioth of tin; components 
of the mixliire may he added to make the mass 
homogeneous. A primer of iiiHanimahle material, 
such us ee'liiloid or cotton wool, soaki'd in petrol, 
and provided, with a fuse, may lie iiis('rl<'d in the 
inix'tnro to facilitate ignition,- AW 3. W. 

b'irvproofiiKi fihioui^ I'hig. Pat. 130. GG2. 

V. ■ 


XXIIL-ANALYSIS. 

ihu; .1 porfahle vvhic-fnof Maiutnrd for . M. IT. 

iStillninn. U.S. Hiirean of Standards, Tech. 
Pap(‘r No. Ill, 1919, 13 pages, 

Thk sUindard (sch'j fig.) is about 2-’) in. higli ovi'iall 
ami consists essentially of a cylindrical metallic 




hell. 2, sealed by oil contained in a narrow annular 
tank in which the bell may be moved up and 


down. The inner cylinder, 3, of this annular tank 
is closed at the top, and the clearance space between 
it and the side of the bell is as small as is consistent 
with freedom of motion of the latter. Errors due 
to small pressure chaiigoH ai'e thereby rendered 
negligible. The diameter of the top, 25, of tin* 
outer cylinder, I, is enlarged to form a rescrvoii' 
of such eapaeity that the laising and lowering ot 
the l>ell doe.s not affect mati'iially the height of the 
staling liquid. Tlie bell is guided by two tele- 
scoping tubes, 4. G, arranged co-axially with it. 
3’lie r>iiter of these two tubes is secured gastight to 
tlu* inner cylinder of the tank and to a base plate. 
The inner tube is sruiii-ely fastened at its upper 
ei:d to the inside of the bell. Lateral motion of 
the guiding imu-iianisni is reduced to a miuimuiii 
by two collars, one, 5, fixcnl to the inside of tlic 
upper end of the outer tube, and the other, 8, to 
the outside of the lower end of the inner tube. 
TTie height to whicli the bell can bo raised is regu- 
lated by adjusting the position of this lower collar, 
whicli is screwed for this [luiqiose. (las is admitted 
to the hell through a tube, 14, provided preferably 
with a three-vvav cock. The afiparatiis is con- 
structed of aluminium, and tlu* weight is reduced 
by providing a huge luimher of holes in tlie base- 
idate. P. 1. meter oil” is employed as sealing 
liquid. Jly raising the hell, a volume of gas deter- 
mined hy the position of the stops on the guiding 
tmehanisin is drawn in, and isdelivt'rcd on lowei ing 
the Ik 41 to its initial jmsition. T’lic standard may 
he adjust<'d to deliver I cub. ft, of air or other 
eas by tlie use of an accurately calibrated standard 
bottle. T’lio api>aratus ])ossesses the advantagi's ol 
portabililv, accuracy, convenienci' and rapidity. 

— J. S. (1. T. 

liitUii' ail oniHf’l I'r ; .l/i othulddir -- . IL B, 
liolland, 3. (!. Ih'd, ami 3. P. Ihjckh'\. (Tirm. 
and .Met. Kng., 1919, 21, PM)-!9l. 

TTir, aiitlioi-s describe' soiiu' iiiiproveim'n ts luadi' in 
a llertludot ]\fahi('r Kroeckcr calorimeter list'd in 
nutrition work and tlu' examination of fuels. 
A new ilouhh' walled jacket was const ructerl 
provided with a helical electric resistance heater 
and rotary stirrer of ski'h'ton section, the 
whole being easily asst'mliled or dismaritlefl 
in a few minutes. Noitna] type tliennoTneteis 
of siiecial coustriictioii won' used. A tapper 
afqilii'd to them previuited any per(’e[)t ihli' 
mereiuy “ lag.” The lens for reading the tlienno 
meters w.as unsaiisfaetory, and a prism tube of a 
Pfeitler (lissei ting mir roseope with ocular 201 and a 
chromatic ofijoctive la with special arrangemeiu 
for v.arying the focal distamo was found on the 
whole the most satisfactory instrument, though 
l.ulving th(' required magnification. — T. H. Ihi. 

I ndmi/urs ; Thr qifinon.r-pltcnolafp. theory of . 

lU'uctions of pkenolsuiphonphtiialein and its 
hromo^ and nitro-derivatives, and their mono- 
Ikish and ddmsie acufs. K. C. White and 8. F. 
Acrci‘. 3. .\mer. Chern. Soc., 1919, 41, 119(1- 
1212. 

Thk pi('[)uratiou of [ihenolsiilphonphtlialein from 
sac(;liarin and its hromination and nitration arc 
described. The (ompounds are highly sensitive 
iiidic'ators of different hydrpgen-ioii eoncentra 
(ions. T hus, the pure parent substance requires tlie 
addition of nearly 04‘o of an equivalent of alkali 
' hetore the typical purple, colour is developed, that 
is, helore the intensely coloured qiiinone-phenohiU" 
ion appears, whereas the tetrahromo-c.'ompound is 
; already deep blue in dilute aqueous solutions, and 
' the tertanitrii-compound gives pnrpIe-red solutions 
v.hieli are not optically altered by the addition of 
! small amounts of alkalis. (See also this J., 1919, 
662 and J. Chem. Soo., Nov., 1919.)— J. C. W. 


r 
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Mminesiiim; Alkalimttric ihiennituiiiun of smoU 

otnouuts of . P. L. Hibbard. J. fud. 

Chem., 1919, 11, 753—751. 

Tiik autlior }»aa modifunl Bruckiiullor’s 
(tins J., 1917, 503) in render the iiielhod more ron- 
venient and exact lor quantities ot lua'^neMUin Iroiu 
5 to 0 I initrui. For tlie precipUation ol the inaj;- 
iiesinrn in tlie col<l tlie solution should contain 
O'l — 0‘L' ol amniouium chloride and (>nou;.:h ire(‘ 

ammonia to mve a distinct but not strou}; odour. 
A To sulutiou ol miciocosmic salt (1 i-.c. lor 
1 nii. 4 rm. is added, drop by ilrop, with constant 

sliakiufi;, and alter It) mins, tiu' liquid is treated 
with ol its volume ot strouii; ammonia and lelt 
covered lor 2 liours or loiq;er. Jt the ori}^inal solu- 
tion contains much ammonium salt;>. uliieh it is 
incorn’eniont to removi*, it is aihditied sh^litly with 
hydrochloric acid, heated to boiling, treated witii 
the necessary quantity ol microcosmic salt and with 
ol its volume ol strong ammonia and lelt covered 
tor 2 liours or longer, fn eitlier case the precipi- 
tate is collected on a 1 airly thick layer ol paper 
[lulp in a (h)och i rucihh', witli modetate suction, 
and u ashed 2 or 3 times with 9o ' alcohol neutral 
U» imdhyl led, ami then I times with 5 (“.c. ol a 
saturated solution ol ammonium magnesium [)hos- 
p)iat(' (pnqmred hv slniking some of the salt with 
water free from carhoii dioxide lor .several hours 
and lilU'ring). To ascertain the amount ol alkali 
or acid to he added to the alcohol t<* remler it 
neutral a sample is titrati'd alter ftve-lold dilution 
with water and addition ol nu'thyl red. 'I'lie washed 
priM ipitate, together with tin* pulp, is washed hack 
into the preeijtitation flask with water, a lew drops 
ol a I ' ' aleoliolie .solution ol methyl r<‘d are aihh'd, 
and then an excess (ahout o e.c.) ol standard aei<l. 
with shaking. Alter the luas i pi I ale is dissolvisl, 
which may nspiiri? a eon.iilc'rahh' time il the crys- 
tals are largiq the liquid is litiated ha> k with 
alkali iintd tlii' colour ehanges tlirough pink aim >st 
to yellow. One e.c. ol jV / od acid < (u respuiids to 
0'2i mgrm. Mg. Methyl red gives mueh .shurptw 
cohuir chaugi's than iiu thyl orange. - d. 11. L. 

Mdiincsiii ; Srpo nit ion itnd (lett't niinot ton of in 

orcuroH.n of fixed tilkotis, I*. Nieolardot and F. 
Damluraud. Rev. M.d., 1919, 10, 193 -199. 
PuKCiPiTxTiov ol magru'sia with umriumiuni [)hos- 
phate solution with subsequent removal ol tin?* exeisss 
ot iniosphorie acid by the addition ol a 10 / solu- 
tion ol leriic chloride is regarded as tlie best 
method lor the separation of magnesia from sodium 
and [lota.ssiumi salts Ammonium pliosphate solu- 
tion, of known strength, should lie added care 
lullv to avoid large excess. Average analytical 
hgures .showed 1()0'2 e ol the magnesia and 97’75V 
ol the alkalis present. Schaflgotsch’s method, in 
which magnesia is prei ifiitated hy an ammoninoal- 
alcohol-w aler solution ol ammonium carhonate, is 
more tedious and less exad. 8e[)aration by harium 
or ealeium hydroxide solution is only applicable to 
a neutral clilorido solution tree from ammonium 
salts, and the magnesia value obtained is always 
too low. 'Ihe method ol estimation ol magnesia hy 
evaporating the mixed solution witli oxalic acid or 
ammonium oxalate in sidliciont <iuantity to form 
quadroxnlate, wdtli sul)se<|nent ignition and ex- 
traction of the alkali.s, is not recommended, as a 
certain quantity of magnesia passes into solution 
during the extraction. BerKoIius^ method, in which 
mercuric oxide is added to the mixed chloride solu- 
tion in .suHicient quantity to convert the magnesium 
cfiloride present into tlio hydra U'd oxide, is not 
sati.sfactory from an analytical point of view . 

, — C. A. K. 

Calcium and magnesium; Esimation of in 

different saline solutions. E. Canals. Bull. 8oc. 
Chiin., 1919, 25, 90—94. (Sec this J., 1919, 159 a.) 
Magnesium must generally be estimated by pre- 


cipitation aa liiagnesium aminoniuiu phusphute fol- 
lowed by ignition of the procipitato to iiiagnuKiuin 
l)yropho.sphate. Only uiidcM* special circuiiustanees 
(Hii It be f.stimaled as oxido or as sulphate, and 
great care must then he Lukeu on account of the 
livgrostopK natuie ol both these 8ubstanco.s. Cure 
must also he taken not to decompose the sulphate 
by overheating. Fxpeiinicnts on tlie precipitation 
ol magiR'sium amnioniiim piiosphate, by addinjg a 
solution of magmsium .sulphati' to one ol .sodiiini 
pliosphato voiitaimi'g ammonia and amnioniuui 
( hlorul*', .showotl that ( om ordant results (snild 1 h' 
obtaimsl. witli w i(h‘ variations in the ((iiantity and 
dilution ol each const ilumit , ,so long as the mini- 
mum amount nquiiad was lut'sciit . - l‘l. H. R. 

i ' filori nr ; Ado phil mn nf fhr Mohr Vidiimetrir 

nndtnnt in (irncud tltdri ininations of . 

I*. Yodm*. hid. Kng. (Micm., T!)lth 11, 755. 
Tin: following iiwthod gavi' act urate results wdth 
mixtures ol poiassiinii « hloii<l»‘, hydrot hlorie acid, 
.ind sodium phosphate, ami with organic tnatiwials 
im hiding la'cos, grains, and liay. The weighed 
sam]>h' is Iroatisl w ith 5 e,< . of 30 ' eah inin acetate 
-solution and sniheient Avater to moisUm it thor- 
oughly, and then I'vaporated to dryness at 120^^ (V 
ami ignifctl Iv'iow loO'- (’. The cooled residin' is 
I horoiie.hly moist ihmI with a few e.c. oflO , fertile 
acetate stilulion and again evajmrated to dryness 
and iipiitt'd hdow 150 (’. Idu' residin' is trituniteil 
’vith liol water, lillercd oil, ami uiiKlnMl fna* from 
chlorides. 'Ihe IdliaO' is t‘\aporated almost or 
(piiO' to drviK'ss, treated vA'illi just sufliiii'iit hot 
walej- to dissolve tlu' chlorides when cooled, and 
ahi'r aihiition of 3 diops oi potassium ehroiuato it 
is til rail'd with ,V/20 silver nitrate solution. By 
I he [>roe('«liire <h sei i Ia-«| loss of i ldorine during 
ignilioii is pi f'va'utt'd, and tlie liipiid tinaliy ob- 
1 . lined is m-ufral and tree from earbouates and 
plio'^pha te•^, which iiilerfeii' with llu' titration. 

-J. H. T. 

Uriionir nifrti com pon ntls ; 1 frf rt t ion and dtdey~ 

nuntiimn of .small amounts of vatain with 

sprnal trfrifiicr fo ihr r.rominaf ion of the urine 
nf TAT ir<nl:n.s. h. I'^lvove. . Ind. Fjng. 
Chem.. 191!), II, MOO- SOI. 

I\ experiments with Webster's lest for trinitro- 
toluene in .nine (Bril. Mt'd. J., 1910, 2, K15) it 
was found that tin' corns ii li at ion of the alkali hud 
a great iiillin'ins* on the staliility of tin* coloration. 
In aj'plying tlu* reaction to the detection and 
estimation of trinitrotoluene in air, alcohol provxKl 
a more satisfactory solvent than otiier. A definito 
volume of the air is flrawii by suetioii through a 
sc'ries of threo small ti'st tubes, each of which 
lontaiuH 5 c.c. of ahsiliite ahoiiol. A portion ot 
the contents ol (‘ueh tula* is then transferred to 
a Ni'ssler tube and diluteil with waiter to 5 c.c., 
whilst .J (• c. of standard alcoholic solutions con 
taining from ()'()1 to h i mgrm. of [luri* TNT aro 
placed in similar tiihes. An adflition of 5 t‘.c. 
of .V/IO sodium hydroxide' solution is made to each 
tube, the* alkali be ing allowe'd to run down the 
side* of the (ulx-. All the tubes arei now shakeni, so 
as to mix the* eontentH as far as possible.' simul- 
taneemsly, and. alteu' Htamliug for 10 mins., the 
re'siilting eoleiratievriH are eomparod in the usual 
way. A draw liack ol • Webster’s te.st as applied 
te) urine is that the coloratiem is not siiecific for 
'J'N'J' sine;e variems pm 'natives such as rhubarb, 
cascara, etc., give^ a similar coloration. On the 
oilier hand, the Oricss nitrite test may be used for 
the dcte'ctiem ami dcU'rmination of 2.6-dinitro-4- 
hydroxylaminotolui ne, which is formed from tri- 
I nitr(>foiue*iie in the laxly: 20 c.c. of the urine is 
i acidified with 10 c.c. of 2iV-8ulphuric acid, and 
I shaken thoroughly for 3 mins, with 10 c.c. of ether. 
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The ethereal extract is washed twice with 2 c.c. of 
water, and then shaken ier .‘1 mins, with 5 c.c. or 
.V / 1 sodium hydroxide solution. The alkaline ex- 
tract is drawn o/f, the ethereal layer washed twice 
with 1 c.c. of A'/ 1 sodium hydroxide solution, and 
the united ulkuliiio litiiiidH allowed to stand tor a 
definite period (I or 2 hours), then dilutc^l with 
■W e.e. of water, acidified witli 2 e.c. of oA’-.ieetic- 
acid, and madi* up to I(K) e.e. Simultaneously a 
Miles of staiiflards is jircparcd eontainini; known 
iiiKtiinN of an ethereal solution of pure 2.(i-tlinitro- 
l-liydroxrlaniiiiotolueiie in 20 e.e. of normal human 
urine : these are treated .as deserihed, and the 
( olorat ions (oiiipared with tlios(‘ «t*vt“** 

Mdnple under eNaniin;'j ion . ( .\. ]M. 


JOetphfer 1910. 

/'irc of furfural in rubber analysis. Dubo.se. Scf 
XIV. 

]' uintnised ruldfp*'. Dubose. >SVc XI W 
I /n pfi nicaff/e faln irs. Dubose. See A'l\ . 
J'ohu'iscopfsls(ierh(nimffeis]. Coate". Sec 
Jivdneintj smjnts. Seales. See XA’II. 
IH<lhernlto}‘(/lsin irinrs. 'Iraiuliies. /^er.X>'TII. 


Cl. XXni.--ANALySIS. 


'I'isstir (mill jisis ‘ .1 )nefli(fii of Ojiplu'd fo 

the ])Ostc}'ior (iiid oa/er/or /ohe.s o/ cottic 
pil ditnries, 0. (1. MiieArlliur. .1. Aiiur, Clumi. 
Soe., 1019, 41, 1220 ' 1210. 

TiiK method embodies iiuut of the uiodmn l»io- 
ehemleal analytical inetliods, so that 10 i»;rms. of 
material is sulheii'ut for a very exliaustive study. 
The material is extraeted with various solvents, 
fiot and cold, so ns to leave a protein fraction, and 
lli(‘ extracted niatO'r is treated with very dilute 
}iydro(hh)ii(‘ acid aiul tliiis st'jiaraled into a [ire- 
( ij).‘(.ate of lipius, soluble in alcohol and cldoroform, 
and a solution of “extractives.” Alicpiot ])art.s 
«)f the tlircM' Iraetions, exti*ae(i\<M, lipius, and pro- 
teins, are them exaniinecl in detail. (Sec* also .1. 
•(’Iicuii. Soe., Nov.. 1010.) .J. ('. AV. 


jhiiil ii.s}f!,iilf . Tails/, jiinl Liitl}:eii, Srr IIa. 


Aiiiliiif’. ('liristiaii'-cai. Srr III. 


M rrlia niml tests tar texfile f < if > it ( S . Pirkard and 
W allace. See \. 


Stoiih III ixijirr. \'oorhc('s ainl l\amiii. Sec V. 


'l‘'. 0 '///V ‘uui. Koltlicdf. S(e \’1I. 


Umtiinn hefireen orsniitnis m-idr and ituline. 
Koltholf. See \'ll. 


II ijil I'lhje n sill fill i*ie . t'/akei. Srr\’|[. 


teiin ill ijliisses. Feie,Mson and Hostetler, See 

VIII. 


S'orhou III steel, (’a in and .M.axwrll. See 


MdiUlonese in speeinl sitels. Nicolardot and Tevi. 
Sec X 


I'doniuin in iron rres. W'addell. Sec X. 


//.inr diifd. Kd wards. See X. 

Antiinniiff in hold lead. W'o^rin/, and Cohrinir. 
SVrX. 


J raniutn m eurnofite. Seholl, See X. 


Silica, in uranium ores. Davis. See X, 


Sp. tjr. of null: sennn. Lcaleiit. S* e XJXa. 


\,'}r (onstant for inilt:. lieclelit. >‘r, \'1X.\. 


I'lirdlid nulli. k'onziM-Diacon. S>'e XIX \. 


MiU: ealenliit ions. Harris. Sec XL\v. 


Aniiiiooieid nilroi/eii. (iriinliiit. >'< ' XJXa. 


('ojjeine. Hou t‘r and ( 'IieMi i: t . See W. 


Slic e soifiiiin .sal vo rso n . Bin/,. S' i W. 


Cam pilar inanahroin id e , j'liiiery. See X.X 


Pa 1'i;m s. 

A neiilaint I ei . S. («. Stai liue, FoiaMt (iale, J'Sm'X. 
and .\. d. Hnji:hes, London, faie. ikit. j.d2,000, 
2.10.1S. (A])).l. 10,02d/ls.) 

A M.Kxnn.K wire or cord, drawn taut fx'tween stiii- 
ahlc* snj)j)c)rls, is ex])osvd t ransvc*rsely to tlu' air 
eurn'Ht. One end of the* wire is eonnecled to an 
elastic* wall of a elosi'd box. Hie other end of the 
wire hi'infj; fixed to tlu' ri|j;id easing ol the box. 'I’Ik* 
box is divided centrally into two ehaml)e?*s by a 
rilJlid partition, and csaeli eliamher is pro\’idc'd with 
an elastic w all. Tlic separate limbs of a inanometer 
are respe(ti\ely connected to one or otheu’ of thc'se 
ehamher.s. An increase of tmision in the wire, due 
to tlu! exposure of the wire* to a current of air, jiro- 
ciuees a diminution of pressure' in tlint eliamher 
whose flexible wall is (onniH*U‘d willi the wire, and 
siich diniiinilicm is inclicatc'd by the lirjiiid in tin* 
manoineUT. The indications of the iiistninieiit an* 
independent of variations of atmospheric pressure. 
A mcMfification employiiiji; two eiitirc'ly si'paratc' 
chnniheis and enabling incrc'ased seiisitiv eness to 
Ik secnr.'d is descrihcMl. S. (J. 1’. 


Thennaeouple.ji for pyrotneters. Keh in, Bottoniley, 
and JJaird, Ltd., and ('. H, Wrip;lit, (das^ow. 
Fufi. Pat. ia2,102, 5.12.10. (Appl. 20,101/18.) 
tv Ihermoeoiiples for pyrometc'rs of the concentric 
type eomprisinp; elements dispose<l one within the 
cuher, there is attached to the outer element, at the 
cooler end, n head or box forming one terminal of 
Hie c'onplo, inside which is n flexible extension of 
the inner elcnjout composed of the same material 
ns, or of n material thormo-i'lectrically equivnlont 
lo, the inner element. This flexible extension is 
connected to tlio second teriniiml of the couple, and 
affords freedom for relative movement of the cooler 
ends of the couple.— J. S, (L T. 
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h’an (let^ctor. M. A. Nobles, Philadelphia, Pa., I 
Assignor to W. 8. Russell, Carlisle, Pa. U.S. ’ 
Pat. 1,;U:3,323, 19.8.10. Appl., 27.12.16. | 

A catalytic eloincMit is normally heated by an olee- ! 
ti if current, the circuit oi' which im ludos a tliermo’ ; 
static switch adiacent to the catalytic elcuienl. 
“\\’hcn the temperature ot the element is increased ; 
by the presence oi' gas, the switch is opened and ' 
an electic alarm is oiierated.- - W. F. F. 

I vstihj lempcraiitfp oj nidt rrial.^ : A^ juirnfus for ■ 

ii>'rrrfainir}<i flu . Z. Dhson, Hrookivn, 

N.Y. U.S. Pat. 1,31 1. 122, 26. S. 10. Appl., 10. lO.lS. 

A scr.n JiKN ot the matiwial is mounied on a 
movahle carriage and is iiisi'd hy a l)lowj>ipe ilame 
fed with a mixture of cornlmstihle gas and oxypam. ■ 
The gas and oxygen supply fupe.s are provided uiih ' 
valves, and with nii'ans lor repmtering their respec- ; 
tive pressures. Means art' aho firovuled for in- ; 
dicating the disiancr' of llie specimen from the 
huriier uoz/.le. AV. I<\ I<\ 

Mrn.vtruKj flow of fluids. J'hig. Pat. l.‘ll,37.‘). 

See 1. 


M rusiiniKj fdcani flow. U.S. I'at. l,dM.2d'0. Ncr J. 


Ti-itiihf poper. lOug. Pat. 130 ,!>m.',. .s'rc \', 


Patent List. 


I'ho diitcs uivrn in this lid arc. in the of Applica- 

ticnn for PaUpits. thfiHf oi appiu-af ion, .ind irj i !o- < :is« of 
(.’ornpLte SporifuM l ior^i tlios^' of tlio Oilicial 

Joui'iMH in vvhu'h the arcrpi.int e is announraMl. (.■oinp:v!<‘ 
Sje’Cilicntions tiiua ;.d. to lined aa iu<fpi''d ;m«‘ fip'oi to 
in>prf1:oii .it, the P.iUril Olios* ioinii'di.iltly and t) 
ogpo.'.ition within two uumt/lia oi llie daUa pivon. 


/. -UKNKUAli; I’LANT; MA('il INKIIV. 

AmmiCATioN.s. 

Akk('rmau. Proec.ss for drying, lifjuids. 21,701. 
Oct. 0. 

AruiuJt'l and Higgiiison. ApfUiratiis for raising 
li'iuids 2d,lll. Oct. 2. 

(Miadwick. Wa.s<e-gas fn nun «'s. 23.870. Sep. 20. ' 

(’ouder and Vivian, (frushm*'’ mills of tJic roller 
and ring type. 2^1,760. Oct. 10. : 

Conde.r and Vivian, Apparatus for screening 
materirds. 21,707. Oct. 10. 

Constantiu'^sco. Pulvcri.sing or aloinising ^ 
li<inids. 23,880. S^p. 20. 

Dorr Co, .Sedimentation aiiparatus. 21,936. 
Oct. 11. (U.S., 5.10.18.) 

Cerlach. Drums for drying inatorials. 21,228. i 
Ocf. 3. (Ger., 10.1.18.) 

Higgiiibottom. Drying apparatus. 23,250. I 
Oct. 1. i 

Hooko. Separators for granular and pulverulent 
material, niatU'r in suspension, etc. 24,708. 
Oct. 0. ; 

Hope. Furnacc.s. 24,411. Oct 7. 

fmray (Seeord, Peters, and Paterson). Drying 

apparatus. 24,048. Oct. 1. 

Lambert. Absorbents for ga.ses. 24,700. Oet. 9. : 

Lang. Means for disintegrating, spraying, or i 
vaporising liquids. 24,209. Oet. 3. i 

Llewellyn, and Spence and Sons. Purification ! 
etc. of liquids. 24,^. Oct, 9. j 


Huff. Evaporators or pasteurisers. 21,371. 

Oct. 6. 

8iiiglet45n. Hydro-ex tractors. 23,819. Sep. 29. 
Steinmuller. ’JVavelling-gratc furnacos. 24,516. 
Oct. 7. (Ger., I J. 12.18.) 

Wal.sli (Stepluiis and Higginson). 24,319. 
aV. 

Zwermann. Kilns. 23 S.fi). Sep. 29. (U.S., 

3.1.10.) 


('oui*i,i;tk Sri'fiMCATio.vs ArrKi'TKi). 

1 15() (lOlSV Slut/. Apparatus for* treating 
m;i tenals with ga.s or vapi'wi . (I33,l()<>.) Oct. 15. 

1 5. (>''3 (1018) (iaihutl. Rotaiv fiirnuccH. 

(1;;2,ns^.) Ort. s. 

lo.'.>.)0 an<l (lOlS). Morterud. I’roci'Ss for 

f v.ip«)r.»iing lM]inds. ( 1 32,8!i:t and 120,205.) Oet. H. 

15,071 (llMS). Z\u‘iniann. Kilns. (128 180.) 

Oft. 

(lids). Barbi'r. Recoxirv or separation 
ol colloidal iiuiftcrs from li<piid.s. (132,917.) 
Oct. s. 

20.2<0 ( Mai'.ial li. .Vpparaliis for treiiling 
li(liiids with gases. (1.3.3,217.) Oct. 15, 

i lls (101;)). Waliiins. Grinding liodii's for use 
in liil)o mills. {1.32,0>f5.) Ocf. 8. 


11. FUFK, (;.\S; .MIXFPAL OIKS AND 

\VA\KS; 1)FSTIM'(TI\K 1) ISTIKLATION ; 
HICATJM;; LKOJTiNG. 

AcI'I.K ATIONS, 

Akl^or. Piotcss loi‘ solidiGing kiM'oscne, 21,665. 
Ocf. 0. 

.Aiahd.ale, Pavm«, and {Joixlall, (ilavloii and Co. 
\'citic.d gas r.'toils c(c. 21,316 ’und 21,317. 
Oft. 6. 

Archdalf, and (ioodall, ('la\( 0 M and Co. Ghh- 
ri'ioitselc. 2l,3|S. Orl.l). 

Consta n ( .ai as. Giiuiation ol c-omhuHt.ihle giiH for 
lighting, hfatiug, power, etc. 23,063. Sep. 30. 

Ilolnifs and .\i.iiilev. (’racking liydrociirlion 
oils. 21,(>05. Oct. s. 

Kong. Proec.ss ol I Mat ini.', I icat . 21.006. Oet. 11. 
.Marks ( Prfst-o-(i f c (’o,). SohciitK for acetyhom 
etc. 21,813. Oct. 1(1. 

Pook .ami Hook. Saturalcd-ga.s plant. 21,410. 
Oct. 7. 

Hiil cf F .swcrk(‘ .'i.-G. Piaiccss for making petro- 
h inn i(‘lly. 21,017. Ocf. 1. l(;c.r., 26.10.18.) 

U.S. Iiidiisfi'ial AhoholCo. Liipiid fui'l. 21,852. 
Ocl. 10. (U.S., 28.11.17.) 


CoAU'J.KTF. Spr.( IMLW’i lO.Nri At'CKPTKD. 

1 ' ,86i) jiiid 18,383 (1016). U’orwoo<l and Tuplay. 
SVe MI. 

16,121 (1018). Purv, Ollandcr, and Bury. Re- 
<()vcrv ot gasf'ous juoduct.s froui |>lanU for the 
(h'striictivo rlistill.ilioM of organic materifilH. 
(133,150.) Oct. 15. 

20,098(1918). Ch*rc. GaB-gouc rators. (121,200.) 
(.)ct. 8. 

21,538 (1018). Tinker. Fueloils. (132,060.) Get. H. 
3128 (1010). Stein et Cic. Coke ovens. 

(123,527.) Oct. 15. - 

7160 (1010). Ch'mfid*^ and Allen. Gas-pro- 
ducers. (133,255.) Oct. I"). 


IH. TAR AND 4’AR PRODUCTS. 


APmCATIONS. 

Briti.sh and Foreign Chemical Producers. Ltd, 
24,331, 24,388. See XX. 
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CoMl'f.KTK 8rKf/H(.iTI()X« AfCKlTKD. 

17, W and (WKJ). Fonvood and Tnplay. 

7’reutnii'nt oi' )n(ln»i‘arhons. ()(t. I "). 


I\'. COLOC/M.N^ \7 'i’KUiS iAND /)VI':s. 

Al'['r,U ATION. 

/irollicr'DM <iM(l (!<>., M< r^cy ('hcliiifal \\'oik<. ai d 
MiTi imaii. ManuracI un* ol disazo coldiirin'j;- 
faattrrs. 21,^70. (kt. II. 

('(IMI’I-K'/K Sri;( II'K'ITION Ac'CKI'TM). 

lO.dO.I (1018). Kay. and iKitisli J)\ 

/i(d. ^Maniilacturc ot \-ars Ithioniorplioliii' '.. 
n:n.]08.) Oct. 15. 


\ . FIltUKS: TK.XTIliKS; ( Kid J KOSK , 

FAFFU. 

AlM'iaCMIONH. 

J)avis and Poole. Wasliin^ or .‘‘(•onrin<; wool. 
21.788. Oct. 10. 

Kron. Mamil'actiiK' ol' I'dires for roM>»)i 
1:0111(1 lor Hatunitinj': willi tar (dc. 21,12d. Oci. 2. 
(Switz., 10.11.18.) 

J Ilian. 24,110. NrcWlf. 

Aliillor. Produclioii of vi.MCo.so from (('Ilnlose. 
2I,7;{7. Oct. 0. 

Scott and dddiocli. C'cllnlosi* iiKdatc. 21.122. 
Oct. 2. 

\VIiiti( and White. Wa'^hiinj; wool. 2l,ol!). 
Oct. 8. 

('o.Mri.KTi: Si'IX IKK ATIO.N'.S A( ( KriKO. 

14,8(l(i (1017). llloxani (Ir'cllstotffahrik Waldliof). 
Aliiniifacture of yoliition.'>i of cidlnlo.y«‘ or material 
containing c('llnloso. (1132.815.) Oct. 8. 

1(3,724 (1018). ()avanan^h. Soil-proof falnic. 
(I5;3,18().) Oct. 15. 

11,077 (1010). Oilnionr, and Dnnville and (’o. 

See xni. 

VI. nid-lACdllNO; DVKIiNO; PUL\TI.\(,: 
KIMSllIXC. 

Ari'MCATioNa. 

Dri'V. Piodncin^j; ilisi liari'c and resist elfeets on 
])il(' fabrics. 24,201*. Oct. 4. 

Oraves. J)v<>in^ el( . yarn, thread, etc. 21.2:10. 
Oct. ;i. 

Loxain and .Marshall. Mannfactnre and lover- 
iii',': of rolh'i-s used in textile j)r<>('.*ss. 21.271 

Oit. 1. 


VII. -ACIDS; AIsKAldS: SALTS; NON- 
.MKTALLIC FddOlKNTS. 

A\i‘iTjrATro\s. 

13«>ih0. 24,0;i0. Sec XVL 

JAnrfjos.H Laboratories. Alaniifacdiire of zinc 
vhloride. 24,120. Oct. 2. (F.S., 2(3.0.18.) 

Clayton. Apparatus for manufacture* of oxyji;en 
nnnpounds of snl|)hur. 24,010. Oct. 1. (Fr., 

11.4.10.) 

Lleyollyn, Spence, and S(>enee and aSoiis. Mann- ■ 
factiire of aluminous compounds. 24,875. Oet. 11. 

Parrish, and South Metropolitan (las Co. Mann- 
taeture of sulphuric acid. ^,386. Oct. 0. 


Wade (Lind.say Light €o.). Manufacture o( 
thorium compounds. 24,025. ()ct. 11. 

AV/dkev. Manufacture of ;5inc oxide. 21, 12(j 
Oct. 7. 

Comiu:tk Sm'ih'jcATioss Acckitej). 

5115 (1018), XTtrogeii Corporation. Producing 
snhstantiallv pure evanoeen eoinponnd.s. (155,005.) 
Oct. 15. 

4115 and 4117 (!1)!8'). poid. Process of making 
carliide. (155,008 and 155,100.) Oct. 15. 

4118, 4110, and 4150 (1018), Slocnrii. Prepara- 
lion of ernd • materiids for the manufacture cl 
carhid(‘s. (155,101, 155,102, and 155,105.) Oct. 15. 

4151 (lOPO. Slocum. Fixation of nitrogen. 
(155,101.) Oct. 15. 

4152 (1018). Slocum. Production of cyanogen 
(omponnds and ammonia. (155,105.) Oct. 15. 

15,705 (1018). Dreyfus ami Pinch. Maniifaetiiie 
of potassium perm.niganate. (152,812.) Oct. 8. 

15,151 (1018). Auden, Kxtraction of potasli 
from minerals and mannfaetiire of tlie residual ru'c- 
(liu ts into cement. (152, 8.'35.) Otd, 8. 

15,(3(38 and 15,(371 (1018). ^’horssell and liiindfm. 
Production of nitrates from ammonia, ammoninni 
( oinjaninds, or organic nitrogen compounds hv 
means of haeO'ria. (152,882 and 152,885.) Oet. 8. 

17,872 (1018). British Dyes, Ltd., Tninei', and 
Davidson. CoiPinuous production of liigli 

slri'iigths of limiing snlplinric acid, (152,025.) 

0(4. 8, 

(3 15(3 ( 1010). Idndsay Light (M. Fxtraetion and 
puidieaiioM of thoriiiiii compounds. (127, .555.) 

Oct. S. 

8585 (1010). Lindsay Jiight Co, Separalion (4 
thorium coni|)oun(ls. (120,()2t.) 0(4. 15. 

11.187 (101!)). D('sac1iy. Si’r XIII. 


\’llf. (.I^ASS; CKHA-MICS. 

.•Vnei.K'A'in^N's. 

Atkinson, rtnd Stein ami Atkinson. OI.i.^s fnr- 
naee.<. 21.88 1. O^t. 11. 

C'liandler, and South Abdrojiolilan Cas Co. Ola.".-, 
drawing. 2 1,100. Ot t. 5. 

J.aird. Tinning and soldoinOi.g porcelain enamel- 
('ai'('. 21.780. Oet. 10. 

Wilkinson. Chms fnrnaees. 21,157. Oel , 7. 

C ( ) A j I ‘ 1 . 1 n' i; S 1 ’ I ; c ' M' I ( ■ .\ T I ( ) N H A ( ' ( ' la ‘'n': n . 

8550 (1017). Imray (4'renliand Vereinigniig 

.\.-(I.). .M.iunfael live of glass olm'ets. (155,071.) 
Oet. 15. 

15,5(31 (1018) and 00(30 (H)lt)). Hughes. A[)para- 
tns for aiiiK'aling glass. (1332,852.) Oet. 8. 

]5,5!)0 (1018). M'elwter. Kilns for hiirning (day 
prodiu4s, glaz(Ml wan*, and pottery. (155,128.) 
0(4. 15. 


1\. 13niJ)lX(; MATFIOALS. 

Arrnic'ATio.v. 

IweiHon. Artilieial niarhle. 24,705. Oit. 10. 
(Denmark. 20.5.18.) 

Co.Mrra:TK Srncii'j cations Acci':i*tki). 

50,58 (101(3). Sanders and Sanders. Treatment 
of nrtides or plastering containing cement or lime 
trass mortar. (102,042.). Oct. 8. 

15,151 (1918). Auden. See VII. 

17,717 (1918). Baaruhielm. Mamifactitro of 
oemeiit. (J2l,728.) Oct. 15. 


r 
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10,6a5 (1919). Otto, Tmitniont of u,xkI for 
it. (133,263.) Oit. 15. 


\.-,MI:TAJ,S; MKTAI.Ll lUiV. IN( 13 l)IN(; 
EI3aTlU)-MKT\l3J’l((;V. 

Al'I'LIlMiONh. 

A*^liiTol’t. TreatiiKOil of nu‘ta!-lhariijg ot«-. 
•J3,960. 30. 

Ilalfonr, Jlray, and lliiiish Oxygon ('o. Kiir- 
Ma.(‘s or rotorts for suhji'ct ijig or.'s rh-. to tlif 
anion of gasos otr, 21,721. Oct. 0. 

Carter and .McLain. Opcn-lic.arth lurnat«“^. 
2I,-.-)l. Oct. 10. 

electrolytic Zinc (V». Iloastiiig /iin* o\i»lrs |>n 
ji.iiatorv to l(‘aching. 21. 7M. (i( t 0. (Aiistraiia, 

(ias(lu‘. Oi (‘-coiK^'iilral ing inacliinc. 2I.1<)<*. 

Oct. 3. 

il(‘dley and Wriglitsoii. Prixluction ot sic. I li-oui 
non ore. 2331)3. Sep. 30. 

l\a*rson. Solder for aljuniiiiuiii <'tc. 21,ll‘l. 

Oi t , 0. 

.Moi'gan (’rncil)lc (’o.. .and Spt'irs. f'dcct ri< all> 
licjitod iiicltini!; ('tc. furinux.'s. 21. ISO. Oct. 7. 

Pric.st.. C'onl inuoiis ri*gcncra u vi' gas lired Idhc. 
lor lanniug orc-i)ri(HicO 's. 2I,3S3. Oct. (i. 

('o>um.i;ti: Siaa ii k m iovk A^< i j'Ti;o. 

OiS7 (lOl?). , Marks (Soc, Aiion. Iial. .Xn^.ildo A 

Co.). 'I'rcatnicnL of alloy s(c(ds, 0 33,00!).) (O l. jO. 

lo,122 ( l!i|S). Al[)lia l‘ro<lucts ( 'o. .Making t a'-l- 
ni'.^s ol' rai’c-cartli Jiictals. (II!). 211.) Oct. S. 

1 0,2s,') ( I !)1 S). .Mackenzie and Harclay. CasOng, 
uoi’king, ami oilier ii'calmcnf ol' copper, sle<'l. c <•. 
032,3 17.^ on. S. 

1 “),.‘,.oo ( loi.''). M'iii!:nii/, .\llo> . (1.32,872.) On . s. 
iiK !al with lead oi’ its allo\'s. (133,17!).) Oct, 13. 

10,112 (1018). Ness. |-:hMtro..plaling and 

(’leelro-elcaning a|)paratiis. (133,102.) Oct. I.*). 

I0,0!l5 ( l!)18) 'I’lionij) Oil and .Morrison. Coaling 
iiiotal vvitli I'-ad or its alloys. (133,17!)). Oct, lo. 

1101 (101!)). Cold tljr»i pc. ( )re-roasl i iig I nrnaecs. 
(133,230.) Oct. lo. 

/ 128 (1010), Clarke and Cri'g;;. AluJiiinimii 
alloys. (132.081.) On. 8. 

11,3.32 (1010). .Marks ( Ian kcnhach 10 •OCCSSCs 

Inc ). MiiK’i al sclcctiv(' agent . (13.3,277.) 0( t. lo. 


XI. KLed'llO-ClllvMIS'l IIV. 

Ai'['i.ic.\Tin\8. 

Jloorno. Klcctrodc, .‘ind pro(<*ss of inakiio' 
Kariio. 2,3,919. Sep. 30, 

^ Fuller, and Fuller’s Cnited Klcnric Works. 
Oalvanic electiic hatteiics. 21,081). Oct, 0. 

Afarks (Koehler Mannfactnring Co.). Flectric 
.vtoruge hatterie.s. 21,027. Oct. 1, 

.Morgan Crucible Co., and Speirs. 21,180. 
See X. 

Oldham, Oldham, and Oldham. Oalvanic bat- 
teries. 2i,7J8. Oct. 9, 

Perrett and AVilson. Afean.s for purifying lirpiiils 
l)y elcvtririty. 24, .502. Oct. 7. 

COMPLIITK Sl’Ft irit ATIO.XS ACCKI'TEI). 

23(}8 (19]8). British Thoinson-Houston Co. 
(Uencral Electric Co.). Electric furnaces. (133,092.) 
Oct. 16. 

, (1918). Reid. Electrical «fii maces. 

<133, 09ft) Oct. 16. 


15,600 (1918). Crosby. Elcttric fnrnmes. 
(1.32,879.) Oct. 8. 

16,112 (1918). N,'ss. .sVr . 


Ml. FATS: Oll.S; WAXES. 

.XlM'I.M VTIOVS. 

Ihdton an<l Lusb. C’»m\ «‘rsioii of latty acids oi 
<»iL or fats containing frc<* laity ;u ids into gly- 
( 1 ‘iidcs. 23,!C,7. Sep, 3(1, 

N 'wili. l)n<’t gent coMipo'it Mill , 23,5!)|. 0(4,8. 

( oM l•Ll;TK Si'ia n il ,vTH)\ .Vcckctko. 

1 L2.)2 ( 1 31 7). l)(din (Colnvcll Corporation). Ex* 
Iran ini': oij>. tats, and oilier greases from gar- 
bage. luniM' oi!a). ami ollw'r rclusc. (I33.07o3 
On. I.'). 


Mil. I ’A I N'l S ; Pl(. M I-: MS : \ A KN ISO KS ; 

Ill'S INS. 

.\l“l‘M('\T]ONS. 

Kinid>ion .A ki itvsclskahct . Alaiiiilac tiny' of paint 
;t(g, priming, ('Ic, < oinposil ions. 23,!H>I. Sj-J). 30. 

Isaacs. C(».»ting-c<»nipi».si I Ions or paints, 2l,t>0(i 
Del. 8. 

-Mclaiiiid. Product ioii til rcsIn-likc botliev. 

2I.!>I(> ami 21,1)17. 0( I . II. ((Icr.. 1.2.18.) 

Soc. ( oralex. Prodiieiion ol phenolic n'sins or 
eOer.M. 23 ,!m 8. S,>p, ;((). 10.7.19.) 

W’alkey. 21.126. Nee \'||. 

CoMcnKTi: Si'i.ni icatio.nm .\ ( ( ki ri.n. 

11,077 (1019), Oiliiioiir, ami Dinivillc and Co 
Piaxliiction of solutions ol c(>lluIo‘i(' iiitrab's and 

< clliiloiil Miilahh' lor imc as la( <jiici M or \'arnishcs. 
!l32,!)06.) 0(4 8. 

11,187 (191!)). Dcsachy. Conioint manufa(4.u la* 
of zinc sulphid(* and harinni sulphate. (126,628.) 
0» t. 8. 


XIW l.M)l.\-l{rmiKll ; (;i 3 TA-PKHCILV. 

A CCl.K VTIONS. 

I‘ itzjo-rald. -M:inulat4uring suh'^iitutc^s for viil- 
< anitc, horn, ivory, etc. 21,1^1. 0(4. 3. 

Stcv« MS. Vulcanisation of nihhcr, and treatment 
of Milcaniscd riihhci . 21,333. Oel. (J. 


XV. I.EATIIFP; LOXF; IIOU.V; OLFE. 

A I'I'I.K \Tir>.x,s. 

Fitzgerald. 21,181. Srr MX. 
iiOng. 3’r(‘atniciit of Acgeiahic ivory. 23,935. 
Sep, 30. 

Walsh (iStephens and II ig.ginson). Continuous 
agitator lor linn* (4c. li(|Uorh used in tanneries etc. 
21,319. 0(4. 6. 

Co.MI*LKTK .Sl'KCIJ IC.VTIONH ACCKITFI). 

15,496(1918). Lamb. Detanning ebromo leather 
for the manufacture of glno etc. and recovery of 
( hrome compounds. (132,864.) Oct. 8. 

I 15,969 (1918). Trenaman. Coinpo.sition for 
waterproofing leather articles (121,587.) (Jet, 8. 
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20,284 (I9]8\ J)oi-r Co. Recovery of proteids 
from waste liquors of tli* hide-treating art. 
(123,974.) Oct. .15. 

443 (1919). IValkor, ICxIey, and Walker. Ap- 
paratus for ua((,'ri)rooling leather. (132.904.) 
Oct. 8. 


X\ f. SOUS; FMltTlLlSERS. 

A I'l’MCATfOXS. 

Rarhe, Piocess of granulating cvanainide. 
24,039. fht. 1. (Kr., 21.3.19.) 

Kesiiier f'vaporator and Engineering Co., and 
Rcavell. Conversion of wash from distillery into 
fcrtilisc'r. 24,170. Oct. 3. 

Pouparf. .\pp:iratns f(>r enriching poor phos- 
rhate.s. 24,187. Oct. 3. (Er., 20.0.17.) 


Will.- ei-:rmi;.\ta'i ION indiisthims. 

Aimu.ication. 

Ivestner I'^vapoiator and lOngineering Co., and 
Rcavell. 2!, 170. Nrr W'l. 


XIX.- F()(»I)S; W A'I EU JM’RII- ICATION; 
SAMTAl’lON. 

AtU'J.K ATIONH. 

Rernard and Sdimill. PresmA alion of ne at ( te. 
21,149. Oct. 3. 

Flooil and Oritiillis. .Means for churning, blend- 
ing, or lumping margarine etc. 23,990. Oet. 1. 

Howies a lid McDougall. Sheep and cattle dips 
and washes, and insecticides. 24,915. Oet. II. 
lldyherg. 21,823. Nee XX TIT. 
dagger. Fish products. 24,393. Oet. 0. 

Newth. Dndorism-. 24,572. Oct. 8. 

J’errelt and Wilson. 21,502. .\j. 

Rulf. 21.371. Srr I. 

C!oM I’f.KTK Sl'KCll U VTlONH Ac( lU'TF.D. 

7101 (1918). .lones, and .lones and .Attwood. 
Purilication of seni<gc ami otlc'r ll(inids. (132,820.) 
Oct. 8. 

11,252 (191.8). Dclui (t'ohwell Corporati('n). 
Scr Ml. 

(Ill (19M)). Pow lie. Food product. (I‘’0,235A 
Oct, 15. 

8001 (It)lt)), IFortli. Pia'^crvalimi iif food 

(125,373.) Oct. S. 


13,.‘350 (1919). Naaml. Vennoots. Machinefabi iek 
Broil, s. Drying vegetables etc. (128,199.) Oct. 8. 


; XX.-()U(iAMC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

i Aitlr’ATjoxs. 

British and Foreign Clumiical Prixlucers, Ltd. 
(Rhein. Kanipherfabrik). Manufacture of para- 
; cymene. 24,331 and 24,388. Oct. 0. 

■ Wilde. Manufacture of aliphatic nitrati's. 

‘ 23,881. Sep. 29. (Fr., 28.9.18.) 

CoMPLETK Specification Accbptf.i). 

10,830 (1918). Jmray (Soc. Clicm. Industry in 
! Basle). Manufacture of vitamino jireiia rations. 

■ (133.|83.'i ()<t. 1.5. 

I 

XXI.- PHO'KKiRAPHlC AlATERJ ALS AND 
PROCES.SES. 

i API’LTCATION. 

, Douistliorpc. Photograiihic iiriiiting. 23.910. 
i Scpi.Ot). 

( ’.cMcmTi: Si‘F.( II i('\'i i(»\ .\( ci i’TF.n. 

15,191 (1918) Christensmi, Manufacture ol 
plioLogr:i{)hic plaii's and pictures. (132,810.) 

; Oct. w. 


X XII. -i:x PLOS J V l':s ; match es. 

.\l I’LKATJONH. 

Jaian. Aiqi.iratds for stal)ilising nitrocellulose. 
21.119. Ocl. 2, 

.Muller. Manufaetiire of ammonium nitrate ex- 
jilo.siyes. 21,120. Ocl. 2. 

Nolx'l’s I'.xplosiics Co., Nolan, Rintoul, ami 
Stickland. JCxi)losii (s. 21,811. Oct. tO. 


XXIll.- ANAIASIS. 

A I’I'f.K'VTIOXS. 

1 lo.vhi'i g. I'l'.limat iii.g pi-oj)ortion of fat in milk 
or cream. 21,823. Oct. 10. 

AAhlliams ;ind AVilliams, Dcici mining compou- 
tmnor. gases. 21.005. Oct. 1, 

( 'oMiu.F.TK Specification Accf.ctet). 

11,387 (BO 1). Railing and (ireoii. Photometer. 
0.1. 15. 
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L-<iENEBAL: HANT; MACHINEBY. 

Stoneware; Practical notes on the use of in 

indusit ij, M. Kaltenbach. Chim. et Ind., 1919, j 
2, 899—913. 

Thk author discusses at length the advantages and j 
limitations of stoneware apparatus, conduits, etc., ' 
for chemical purposes, and the precautions that 
must be observed in erection. The selection of 
a suitable cement for making joints is very iiupor- : 
tant and depends largely on the material for which 
the plant is to be usc^. For acid subsUinces asbes- 
tos water-glass cement is very generally useful. A 
tar cement is composed of 3 parts of powdered clay, ' 
I part ol ground stoneware, ami tar to make a j 
stiff mortar. It is applied warm. To resist nitric ! 
or hydrochloric acid vapours a mixture of 1 part | 
of resin, 1 part of sulphur, and 2 parte of volvic ^ 
lava powder can bo employed. For stoneware-metal j 
joints, molten sulphur, or a cement composed of 
20 parts of fine sand, 2 parts of litharge, 1 part of 
quicklime, and linseed oil is available. A useful 
acid-resisting rubber cement is made by treating 
scrap rubber, old rubber stoppers, etc., in boiled 
linseed oil until a homogeneous mass is obtained. ! 

— G. F. M. 1 

Mercury pump; ScAf-actin<j A. Stock. Z. i 

Flektrochem., 1917, 23, 35—10. [ 

A SKLF-ACTING iiierciiry pump, on the Tocpier prin- ' 
ciple, is described, which permits the collection of j 
the gases pumned off. The movable mercury reser- i 
voir is replaced by a strong thrce-nccked bottle into | 
which the foot of the pump passers. The mercury , 
is raised by means of air or carbon dioxide under 
pressure until the pump is full, then by valves 
actuated by the mercury the pressure is cut off and 
fho mercury falls ugain. I'he pump has the advan- 
tage, in addition to the ease of operation, that ; 
the mercury docs not become contaminated with | 
impurities from rubber connections. — J. F. 8. | 

Valve; Grease-tree for gases. A. Stock, Z, i 

Flektrocliem., 1917, 23, 33—35, | 

A MoniFTCATioN of tlic floating valve previously i 
described (Ber., 1914, 47, 3112) is given. This con- j 
sists of a pair of narrow tubes ground to fit a eon- ; 
.striction in each of two connected parallel tubes. I 
On raising a mercury resci Aoir connected with the I 
tubes the valves arc raised and clo.se the apparatus. | 
The action is sinilar to that of the valvo in a i 
Tocplcr pump. Three forms of valve are describerl j 
which are designed for use in working with gases 
which have a chemical action on the lubricant 
used with glass taps. Those valves are made of a 
porous material which will allow the piissago of | 
gases but not of mercury, so that when the valvo } 
is in contact with mercury no gas can pass. The I 
valves are fitted into the glass parts of apnaratus j 
by ground joints. They may bo used in tne pro- 
duction of high vacua and exhibit no tendency to | 
absorb gases, hut are rather slow' in action. I 

— J. F. 8, 


VaUez filter. Naudet. See XVII. 

Patents. 

Furnaces [for low-grade fuel], J. A. Hope, London. 
Eng. Pat. 11,284, 4.8.16, 

There are no firebars fitted to the furnace, and 
the (firebrick) floor is set very low and is provided 
with water-cooled conduits which supply air under 
pressure through small holes at the Attorn of the 
bed of fuel. Air is also supplied under pressure 
above the fire-door and beyond the fire-bridge. 
Bafiies are placed in the flue so aa tboroufiddy to mix 


the half-burnt gases and air, and the air for com- 
bustion is preheated in tubes heated by the waste 
gases. — B. M. V. 

Atomisers and burners; Combined for Itouiil 

fuels. A. K. Wiiidle, Birmingham. Eng. rut. 
132,286. (Appis. 9166, 4.6 18, and 18,726^ 

15.11.18. ) 

Liqi'id fuel after filtration enters an atomiser 
through slits in its periphery and flows on to ancf 
around the inner peripluuy of a transverse passage* 
through whi(‘h air under pressure is supplied. Tne* 
oil is curried forward in small particles by thor 
stream of compressed air and passes on through a 
nozzle pipe leiuling into the furnace and sur- 
rounded by an induction pipe with a trumpeb- 
shnpe<l inlet, througli which the necessary addi- 
tional amount of air for complete combustion is 
drawn in. The burner is suitable for heavy oils, 
Mieh as mixtures of pitch and creosote.- -T. H. B. 

Oil-fired furnaces^ and injector burner therefor. 
Brayshaw Furnacew ami Tools, Ltd., ami 8. N, 
Brayshaw, AlancliesU'r. Eng. Pat. 132,421, 

30.12.18, (Appl. 21,701/18.) 

A.x oil burner or injector specially suitable for 
thick oils, such as mixtures of tnr and creosote, 
comprises a vertical inlet pipe for air under pres- 
sure entering the toj) of the vertical inemher of an 
Ji-shaped combustion cluunhcr ami an inclined oil 
inlet pipe provided with a funnel to receive the 
oil; an oil supply valve is mounted above the funnel 
to provide a sight feed for the oil. The horizontal 
nieiuher of the rombustion chamber enters the side 
of Ihe furnace. — T. H. B. 

Kilns or furnaces. \V. L. 11. Hoberts, Hoeboster. 

Eng. Pat. 132,350, 11.9.18. (Appl. 14,791/18.) 
The furnace is designed to suporsi'do rotary fur- 
naces and those in wliioh a stirrer is used. It in 
HUHponded from its top or is mounted in a sus- 
pended < radle, and is oscillated to and fro. 

— J. H. P. 

Furnace; Cont inaous — - and process of regu- 
lating atmosjtheric conditions in furnaces. 
(h P. Wood, New York. U.8. Pat. l,297,629y 
18.3.19. Appl., 19.9.17. 

CoMBosTiiiLK gas is passed through a cooling zone- 
of a horizontal furnnec to a combustion lone, at 
the forward end of which air is admitted to main- 
tain combustion. The combustion products then 
pass through a preheating zone. Air-locks aro pro- 
vided at both ends of the furnace to prevent access 
of air while material is introduced or removed. 
The air-lock at the exit of the furnar’o may be regu- 
lated so as to maintain any desired conditionsv 
within the furnace. — W. F. F. 

Furnace. I. Risdon, Seattle, Wash. 11.8, Pat. 

1,316,168, 2.9.19. Appl., 31.3.17. 

The furnace is provided with an opening in it* 
front wall, through which a horizontal double- 
w^alled member projects into the combustion cham- 
ber. Fuel is fed by a helical conveyor through the^ 
doubIe-w'alle<l menibcT on to the floor of the com- 
bustion chamber, which is provided with aperture*. 
An air chamber is provided below the floor of tho 
combustion chamber and has wings extending up- 
wards and enclosing the side walls. Air is delivers 
through the annular space of the doublo-walled 
member and the aforesaid wings to the air chamber 
below- the floor of the combustion chamber. 

— W. F. F. 

Furnace. A. L. Steven*, Chicago, HI. U.S. Pat., 

1,316,262, 9.9.19. Appl., 28.6.16. 

Am and gaa are introduoed throufi^ a ot 
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inlot ports Hpared apart on one side of a long, 
narrow combustion chamber, and the gasoouH pro- 
ducts of combiiHtion are diw barged through a corre- 
nponding nuTnf)er f)f on the opposite side ot 

the chamber, sf)a(ed apart in staggered relation to 
the itdet ports, ho that tlio fiirna(‘e ehanibor is 
lu'at<‘(l by a niiriiher of Ni'parately induced ••urrents 
(»f burning gas. A\. fl. ('. 

p'linuirr. Ji. h. Knox, HelleviU', As.signor to Blaw- 
Kiiox (Jo., Pittsburgh, Pa. P.S. Pat. I ..‘llgtJri , 
Pj.P.l!). v\ppl., d.llS. 

7bfi; comhuHtion chaml)er of tin* furnace is forniecl 
with opposite inAvardly projc'cting “monkey walls,’’ 
ju which are seated liollow cooling mendiers, The.se 
uieud)erM have portions projecting upwards through 
and above' th(‘ roof of thc' chamber. Mean.s are pro- 
vided for cau.sing an upward flow of < ooling medium 
tlirough the inc'mberK, the jjrojecting portions of 
which ar(‘ exposed for air cooling. — J. Tl. I*. 

lUlorf ; dotifinuinis-uclKni . II, P. Bassett, 
(Jynthiana, Ky., Assignor to (’. ('. M('igs, Phila- 
delphia, Pa., and Cb L. Paikc'r, Washington. 
J).C. F.S. Pat, l,:{ll,Stli, 2.1). 1!t Appl., 

J7.9.1H. 

.\ iiK.\Trn rotating driini is providcsl with a screu 
convci.V’or or oth *r feesh'r at the inlet trtinnion, and 
to help the discharge? of material timough the 
Ijollow outlet trunnion appi-ox imat«'Iy radial vanes 
are fixed in.side the drum a( the outlet end. 

- B. M. V. 

drnfiifiiijdl se})(i nif ni s. It. S. Brownlow, Alan- 
c-lmster. Kng. J’at. Id2.2dl, 11.0.18. (Appl. 
tirmo/lH.) 

A <'RNTiui‘’U(3Ai< sef)arator is provided with ix phiin 
or nnniiljir disc or j)ist()ri wliieh can he raised by 
nic'chanienl im^ans, disposed outside the drum, in 
order to discharge? solids over tlic' upper edge of the 
drum, whih‘ the sc'paiator is in motion. . H. 1*. 

Hefr'ujcraihitj apjKitafxis. (’. (’ortesi, Alentoii, 
France. Kng. Pat. 102, dOO, 14.0.18. (Appl. 

1 1,990/18.) 

An easily vaporisuhle licpiid is conveyc'd under low 
j)ressure to the top of ji refrigerator, pas.scvs tluougli 
i\ perforated diaphragm, and fall.s a.s a line rain 
upon k'iiu* pipes in the lower portion of the re- 
trigeratfU', Nearly all the liepiid is thus vaporised 
jind i)asses up by n side compartment in the? re- 
frigerates to a pump ov ejector, which forces it 
nivder high pressure to the coudon.ser. The con- 
denser is connected with the base of the refrigerator 
by way of a small tank provided w'ith a ball cock 
which operates to keep the unva])()rised liquid in 
the refrigerator at a stiitable level. The pipes from 
tin? ball-eock lank and tlu' base of the refrigerator 
both lead to a lifting eji'ctor, which is worked by 
air (a small cinantity is left in the circuit on pur- 
pO‘'^C‘) tak*'u irom tin* i ondemstu' and returns the 
licpiid to the top of the refrigerator without raising 
it« proNsnre or temperature to any noticeable ex- 
tent. Instead of the cqcH tor a [ml.someter ch'vice 
may be used. -B. !\f. V. 


Cooling plant xcith rfieans for recovering heat, E. 
Roser, Miihlheim, Germany. Ger. Pat. 311,688^ 

27.5.18. 

Thk proee.ss is carried out in two units. In the 
tir.st cooling takes place in presence of very little 
air, and muc h of the heat is recovered. The cooled 
liquid is then furtlier cooled in a second unit with 
cxcc'sa of air. The process is applicable to the crys- 
tallisation ot salts from their solutions, the heat 
regained being available for heating the solutions. 

-W. J. w. 

Toirern for coi/fing wafer and other liquids. W. 
Hohhoii.se, Bradford. Kng. Pat. 132,445, 7.3.19. 
(Appl. r)8:i7/]9.) 

In a water cooling tower the laths or drip bars and 
their heaiers are arranged at sucdi an angle that 
tlie descending water strikes the drip bars or 
hearers at an Jinglo of about 45°, and the air also 
passes through the structure at an angle of about 
45'’ to the .surfac e's.- -.1 , H. 

'I'lanspi/rling grain and (iranidar materials; Pneu- 
main- apiKirafus for — Henry Simon, Ltd., 
and V. Ben tham, Manchester. Kng. Pat. 132,623, 

25.9.18. (Appl. n5, 558/18.) 

lx a piuMiinatie suction apparatus for transport- 
ing grain or other materials, instead of exhausting 
tb(‘ (lust-laden used air to the atmosphere or to i\ 
cyclone or other separator, it is returned (under 
pr<*ssurc‘ produc'c.^cl by the same fan as the vacuum) 
to the hulk of the material being trjinsportcal by 
means el a pipe, whicli may bc' pervious to air but 
not t<» dust so as to allow a portion of the used air 
to escape. The pipe emls in a nozzle which pre- 
lerahly takc\s thc‘ form ot a slc'eve round the 
suction nozzle, so that some of tlie dust passes out 
with the grain, whilst tlie remainder is kept in 
eirc nhition. — B. M. V. 

Mijiing of aggregaf es for concrete and similar 
mat ei mis; Apparatus for . T. Lea, Wolver- 
hampton. Fng. Pat. 132,852, 18.10.18. (Appl. 
18,8.58/18.) 

.\ cnieri.Aic pan with Hat bottom is provicled with 
a stirrcT consisting of arms supported by rollers 
running cm the cnlge of the pan and carrying vanes 
which arc' inc lincnl at an angle so that the material 
is given a radial movement (in either direction as 
clc'siiod) as well as a cireumlerential one; the 
bottom c'dgoH of the vanes arc> bent so as to turn the 
material over well. — B. M. V. 

J/iquids [e.jj., rarnisfi, o/V, fruit juire']; Process for 

refining . K. K. Ayres, jun., Chester, Pa., 

A.s.signor to Sliarples Spec-ialtv Co., West 
Chester, Pa. U.S. Pat. 1.297,835, 18.;!. 19. Appl., 
3.10.17. 

A i.icjrii) containing solid matter, e.g., varni.sh, 
oil, or fruit juico, is heatc?c| and an inert substance 
added which is adapted to cornhine with the solid 
matter. The mixture is then st'parated into layers 
by centrifugal action. Varnish may bt' clarified by 
heating it with OT) ' of kieselgulir to about 70° C.‘, 
stirring, allowing to settle, and centrifuging 

- W. F. F. 


Jiff rigeraf ion ap^iaratus. II. H. Carpenter, Alta- 
deim, Cal. U.S. Pat. 1,315,282, 9.9.19. Appl., 

1.12.18. 

A noT.ARY condenser eoinpi using a closed shell con- 
tains a c?oiijmressor cylinder within and rotating 
with it. The lubricant and the refrigerating 
medium are separated eentrifugally by the rotation 
of the shell and collected in grooved troughs. A 
collecting device is provided for each trough 
whereby the lubricant and refrigerant are trans- 
ferr^ to a reaerroir within the shell. — W. F, F. 


I*ol i/merising liquids hg means of heat and 

pressure; Apimratus for . F. W Sporr 

jun., Pittsburgh, and M. Darrin, Wilkinsburgi 
Assignors to The Koppc‘rs Co., Pittsburgh Pa 
U.S. Pat. 1,314,613, 2.9.19. Appl., 22.8.18, ’ 


liiB apparatus comprises an autoclave and a 
chequerwork furnace with a number of pipes set 
therein. A pump circulates liquid through and 
maintains pressure in the autoclave and is con- 
nected to the autoclave pipes through a heat ex- 
changer through which also the outlet from the 
pipes passes. The outcoming liquid, after passing 
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througli the heat-exchanger, may either be dis- 
i-harg^ or passed back to a reservoir for re-circu- 
iation. — J. H. P. 

(Iiri and ,stfatn (jenerator; Combined — A. J. 
BtiHHCtt and J. K. Sharp, Assignors to MilwauktH' 
Keliance Boiler Works, Mihvaiikee, Wis. I'.S. 
Pat. I,314,a30, 2.9.19. Appl., 18.7,j7. 

A FriiN.\CK is disposed beneath a gas generator 
chamber, the side and top of which are sur- 
rounded by a steam-generating jacket. .\ steam 
dome is provided on tlie jacket, and a pre- 
heating chamber furnisluMl with water and gas 
spacc.s is disposed within the jacket below tlie 
water level. A pipe connects the water .spa*!^^ of 
the preheating chamber with the lower portion of 
the steam-generating jacket. TJie flow of water 
through the water spaces is controlled by means 
of a valve. A flue extends from the gas-generating 
chamber to the gas spaces of the preheating 
chamber, and a delivery flu<' extends from the 
latter. Means are provided for controlling the 
level of water in the jacket, and an operative con- 
nection is arrang<'<l between such level-control 
<levice and the valve of the iidet pipe of the pre- 
heating chand)er, — J. S. (J. T. 

Absorplion or convent rating plant. I, IJecben- 
bleikruT, Assignor to Cliemical Construction Co., 
Charlotte, N.('. U.S. Pat. 1,311,802, 2.9.19. 
Appl., 31.10.18. 

Skvku.m, absorption towers are used in .series, and 
the li(piid Hows slowly from tower to tower at their 
bases, but each tower has its own cirmlating pump 
Avliich lifts the liquid rapidly from the ha.s(‘ to the 
top of the same tower. The gase-s for reaching with 
■or concentrating the liquid flow in the same general 
direction as the li<juid, but up one tower and down 
the next alternatc‘ly.--B. IM. V. 

Solutions; Process of concent rat imf . P.Wi'stin, 

Stockholm. II. S. Pat. l,31.o,8S9, 9.9.19. Apfil., 
28.2.19. 

Titk solution to ])e concentrated is mix<‘d with an 
absorbent material and the mixture dried at a tem- 
perature sufficiently low to prevent charring. This 
IS repeated until th(‘ ab.sorbent material contains a 
sufficient proportion of tlie dried residue. 

W. F. F. 

Jh ijer. .A. WerteiiluiK h, Detroit, Mich., A.ssignor 
to tlie Jan rovve Milling Co., C'olioctoii, N.Y. F.vS. 
Pat. 1,314,991, 2.9.19. Appl., 10.7.17. 

A niiYFR of the rotating cylinder type is sub- 
divided by a series of se(;tions iiidependentl^y re- 
movable from the drum, and is divided into inner 
and outer compartments which communii ute at the 
end only of the cylinder by means inounte<l . on 
the sections.^ — B. M. V. 

Dru'my apparatus [Jar lifiuids]. F. A. Seeord, 
Assignor to A. P. Paterson and C. H. PeU-rs, St. 
John, Neiv Briinswiek, (huiada. U.S. Pat. 
1,315,03(1, 9.9.19. Appl., 15.3.17. 

The liquid to bo dried flows from a conduit over a 
number of hollow perforated supports arranged on 
either side of the conduit. — AV, H. 

AcUUtank. W. J. Russell, Detroit, Mich. F.S. 
Pat. 1,315,241, 9.9.19. Appl., 12.12.18. 

The tank has an inner wall, spaced apart from, 
but supported by the outer wall, and the space 
between the two w alls is filled with an acid-resisting 
material of low melting point. — W. H. C. 

Meat treatment of finely divided material - Method 
and apnaratui for . E. 0. Blackwell ^ Engle- 

wood, N.J., and N. H. Eminons, New York. 
U.S. Pat. 1,316,460, 9.9A9. Appi, 13.4.18. 

'Trb 6nely dmded material it injected into an 


atmosphere of highly heated gases in a (;haml)er 
which increa.ses in cross-section away from the 
inlet. The vidoeitv of the material is thus lowered, 
and it falls to the hearth upon a layer of previously 
heated material and remains exposed in the solid 
state to the heat of the gases until covered by a 
further Inver of material,- B. M. V. 

Jlatl or tube mill. N. L. Hall, Anaconda, Mont. 
U.S. Pal. 1,315.770, 9.9,19. Appl., 20.11. 17.^ 

A aiM. or tube mill is juovidc'd w iih a longitudinal 
non-perforatrd tlia|)hragm (‘xteiiding from near the 
inlet to near the outbu apertures of the mill. 

- B. M. V. 

Jtall-mill; Cent raliscd M. J. Barnett, San 

Francisco. Cal. F.S. Pat. 1.310,070, 2:1.9.19. 
Appl., 5.7.18. 

MATKUi.\ii is cruslusl in an ainiiilar channel by a 
series of <-rushing balls rolling iluuein. An annular 
driving device rests on tlm balls and is driven by a 
central rotating vertical shaft <‘arrying arms which 
are connected to the rl riving device by links 
arranged synimetrically. AV. F. F. 

ti nndinij’tndl . (IriiuUnif marhinc. AV. (1. Steven- 
son, Chicago, III. I’.S. Pats, (.a) 1,310.859 and 
(lO 1,310,800, 23.9.19. Appl., 27.3.19 and 5.10.18. 
(a) a uiUNiMNu puti is supported from a vtuticnl 
rotatirig shaft by a yiiiding connection, Jind the 
shaft is carried by a frame in which the grinding 
rolls are journalled on horizontal axi*.s so as to be 
in n)lling engagement v ilb the lH)ttom of the grind- 
ing pan. (a) A rotary (.^rinding tal)le is provided 
witli an outer retaining wall, and with a stationary 
concentric iinier wall surrounding the central part 
of the table, 'riie grinding rollers are situated 
betwetui the two walls, 'I'be inm'r wall has an open- 
ing controlhsl by a gati', and deflector plates are 
provided to direct nuOiuial through the opening 
into the central space wlien ili(‘ gate is open, and 
to direct it outwards on to the table! when the gate 
is closed. A discharge passage is provided in the 
c(‘ntral part of the tjd>le. AV. F. F. 

Siziny and separatiny ctanm inuted material; Pro- 

tess of ami apparatus far . Process of and 

opparatuH for separatiny and yradiny muteriul. 
H. M. Sutton, \\. L. and K. (». Steele, Dallas, 
3’ex. r.S. Pats. 1,315,880 and 1,315,881, 9.9.19. 
Appl., 20.10.11 and 19.5.15. 

The material is f(Kj on to one end of a table which 
slopes downwards towards the other end and also 
towards one side, and which decreases in width 
from the feed end towards the opposite end. 
3’he material is subjected to the action of a gaseous 
cushioning medium, which causes it to stratify. 
The heavier particles are subjected to a propelling 
! force transversely to tlie lino of flow and against 
the action of gravity, and the travel of these par- 
; tides is impedes! by an obstruction. 33ie lighter 
! jiar tides are permitted to movo in tlie opposite 
, direction under tlie aftion of gravity. 3’he sepa- 
; rated and graded material is colieetod. The appa- 
ratus is suitable for the .sejiaiation of ganguo and 
I concentrates. — A\'. F. F. 

I 

Seporatnr. (if. H. Fra.ser, Brooklyn, N.Y'. U.S. 

( Pats. 1,317,014 and 1,317,015, 23.9.19. Appl., 

: 27.8.11 and 28.8.14. Both renewed 18.12.18. 

I Matkihau is caused to descend in an annular path 
! in a easing where it meets a fluid current flowing 
in a direction at right angles to such path. A set 
of inclined ha flies are provided surrounding the 
annular path and providing a sinuous passage for 
the fluid in succession to the annular path. Coarse 
particles are extracted in the sinuous passage and 
the fluid then passes into an annular settling 
chamber which is also in communication with the 
space within the annular path.' A central outlet is 

o2 
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Benzol and benzol misiureg; Ihe of ai motor j 

fuel. J. C. Mackio. Canadian Cheni. J., 1919, 

3, 

CoMPARATiVH analyses of the exhaust gas obtained j 
with petrol and a benzol mixture as motor fuel are j 
given, the tests being made at the same engine 
speed (about 17 miles per hour) and with various 
settings of the ( arlnirettor needle valve. The 
benzol mixture, teri:ie<l “ disco fuel,” eonsiskHl of 
72% benzol, 21% toluol, and 7% solvent naphtha. 
For all oidmary stdtings of the needle valve the 
exhaust gases from the benzol tests contained more 
carbon dioxide, more free oxygen, and less carbon 
monoxide than those from the petrol tests. When, 
however, the valve was open 510^ the carbon mon* 
oxide was higher in ilie benzol exhaust gas, owing 
to the higher ratio of carbon to hydrogen in the 
benzol mixture than in petrol. Other tests Avere 
made to determine tlie efleet of various adjust- 
ments of tlu^ cold air inlet to the carburettor, 
leaving the needle valve unaltered, and the results 
indicated that no alteration of carburettor was 
necessary in changing from petrol to benzol mix- 
tures. A test uiuiiM* ('xtreme conditions, with the 
engine speed as before, in a garage heated to 
ll(F F. (hi (\) and with the cold air inhd. to th(‘ 
carburettor closed, sliowt'd that (‘ven under such 
conditions the cornhustion was more complete with 
tli(‘ bcuizol, ami the saiiu* conclusion was drawn 
fi’oni tests in wliicli the speenl of the engine was 
varied, and iiinler actual driving conditions on 
the ie\(‘l and clirnhing a hill. Benzol is superior 
to [letrol ius r- gards the powau’ d(‘veloped by the 
(iigine and the mileagi' obtained per gallon. It 
lias the further advanlag<‘ that the spark lev('r 
can he left in' the atlvanci'd position, even when 
the engine is at low speed, without any of the 
trouble due to priMunture explosion. The one dis- 
advantage of benzol fuels, as normally obtained 
from gas, is tlieir relatively high freezing point. 
This could he obviated by lilending them with sufti- 
cieut petrol (e.t/., 50,') to give a suitable winter 
fuel, or by tin* addition of a larger proportion of 
toluol or xylol to the benzol. — C. A. M. 

Vefroleum (lisdUnKi plunts; dorrosiun in . ’ 

M. Freund. Chem.-Zeit., 1919, 43, 587-588. ; 

It is well known that the condenser coils in ' 
petroleum stills undergo (orrosion very quickly. | 
Hainples of condensed wiiter withdrawn at inter- i 
vals during the distillation of Borysbnv crude oil | 
iKUitained iron varying between ()‘6l(j and ()‘168 1 
grrn. per litre, and during a steam distillation ■ 
which used M cub. m. of water there wu.s dissoh’ed i 
4 kilos, of iron, riie iron in the condensecl water } 
occurs as chloride, and hence the corrosion is due I 
to hydrogen chloride derived from sodium chloride ■ 
in the water emulsified in the oil. From Moreni 
crude oil the maximum chlorine content per litre 
of condensed water was 0()25 grin, in tlic earlier 
stages of the distillation. Free carbon dioxide is 
evolved durin)? the distillation of Moreni crude oil, 
and the percentage present in the total gases iii- 
cronses W’ith the temperature. Crude oil also con- 
tains Avator-soluble aliphatic acids (formic, acetic, 
valeric, and oxalic acids) which on distillation cause 
(corrosion. The condensed Avater always contains 
traces of sulphuric acid and sulphates derived from 
the original tbio-derivatives of the oil, although 
the water Avhich acoonipanies the oil in nature is 
free from sulphate. — A. E. 1). 

Vaseline; Analysis of . G. Arnianni and A. G. 

Kodano. Annali Chim. Appl., 1919, 12, 59—51. 

Onb grrn. of the sample is lieated with 20 c.c. of a 
mixture of equal parts of benzene and absolute 
ililcohol, and the tube obtaining the clear solution 
is left for 24 hours in^a cold place. Li the case 
of “natural vaseline” a few oily drops will 


separate at the bottom of the solution, whereas 
“ artificial vaseline ” yields a fiocculent or crystal- 
line deposit similar to paraffin wax. An approxi- 
mate estimate of the amount of “ artificial vase- 
line ” present may be formed from the quantity 
of the deposit, and the method Avill detect less 
than 20% of the artificial product. — C. A. M. 

Petroleum; Waste lyes and washings from the 

refining of . F. Schulz. Petroleum, 1919, 

14, 654—658, 711—718. Chem. Zentr., 1919, 90, 
IV., 97. 

TiiK waste liquids from the refining of petroleum 
oil consist of clear lyes, viscid emulsions, and wOvsh- 
iiigs. The waste lyes contain, in addition to in- 
I organic salts, salts of naphthenic acids, sulpho 
! acids, and ethylsulphuric acid, together w’ith 
1 hydnaarbons in colloidal solution. The organic 
i substances consisted of 25 to 80% of liydrocarbqns, 
i ami varied in amount from 4 to 80 grins, per litre 
in the lyes examined. On acidification of certain 
lyes the organic substances are quantitatively 
separated ; in other cas^^s there is only partial 
separation, or none at all. Sodium cldorido is the 
only salt suitable for “salting out” the lyes. In 
the ease of pi'troleum sjiirit lyes “ salting out ” 
only elfeets incomplete sejiaration of organic suh- 
sta’nces, hut over 1)0 ' of the organic matter in 
the lyes from tlu* t-reatnient of higiu*r fractions can 
thus Ih‘ separntc'd. 4'he waste emulsions consist of 
salts of ])(‘tro!(‘iim acids with iron, aluminium, cal- 
cium, and magnesium. TIu'se salts are insolubh' 
in water, hut form viscid colloidal mixtures Avith 
the oil. On adding water to tlu> mixlure.s milky 
washings are jjiodiu'ccl, whieli can only be (.laritied 
by tre.atnient with acid.— ('. M. 

Hit Hiiiinous rood mol rriul . laud. Ncr IX. 

Patkms. 

Fuel. (!. Gonvilh', Strut lord. Fng. Pat. 132,418, 
20.12.18. (Appl. 21,378/18.) 

Hkatku ])itch (30/ ) is incorporated in a heated 
mixer with substantially 20 of coke breeze, 10% 
of peat, 5 % of sawdust, and 5 of coal dust, and 
the mixture is pressed into blocks. — T. II, B. 

Fuel; Apparatus for burning pulverised . 

C. J. Gadd, Lebanon, Pa., A. K. Gadd, ©xoeu- 
trix. 1T.8. Pat. 1,314,740, 2.9.19. Appl., 3.12.15. 
Renewed 25.4.19. 

Tavo co-axial air-supply pipes terminate in twui 
co-axial discharge nozzles, and spaced ball-and- 
socket jointed connections between the nozzles and 
the resjiective pipes are provided, so that the con- 
tents of the two pipes may be separately controlled 
as far as the end of one of the nozzles. — T. H. B. 

Coal; Apparatus for burning powdered . 

: A. J. Grindlc, Assignor to Combustion Economy 

1 Corp., Chicago, 111. U.S. Pat. 1,315,719, 9.9.19. 

j Appl., 7.7.16. 

! The apparatus comprises a burner, a tubular inix- 
I ing chamber delivering to the burner, and air 

I supply pipes delivering to the mixing chamber, 

j The mixing chamber is provided with two sets of 
! oppositely inclined blades, those of one set being 
I arranged in an annular series adjacent to the 
I Avail 'of the chamlicr, and those of the other set 
j located Avithin the space enclosed by the annular 
! series of blades, so that the two sets of blades act 
: simultaneously but independently upon different 
' ])art8 of the air and fuel current passing through 
the mixing chamber. — T. H. B. 

Coke ovens. 0. Piette, Brussels. Eng. Pat. 

120,201, 10.9.18. (Appl. 14,725/18.) 

The heating walls of the oven consist of hollow fire- 
bricks of high mechanical resistance, juxtaposed 
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in pairs, 1, 2, and int<^ren gaging to form trans* 
Terse series of pairs of parullet heating channels, 4, 
the walls of tne bricks being relatively thin to 



onsme good IkmI trinisniissioii. 'I'ho inner par- 
tition, 3, of each juxtaposed pair is so disposes! 
that it can l)o cut through d dcsirahic to I’oriu a 
single lieating cliannci thi'ough each pair. 

r. H. B. 

Cukc-uccii Se iin-d 1 1 fi t pntrrs.^ of Ircdi- 

i)i(i - . (). Piette, Assignor lo Soc. Franco- 

B(‘lge de Fours a Coke, Brussels. I'.S. Pal. 
l,:Uo,G3!), 0.5). 10. Appl., 1.12.1S. 
lx tlu‘ sciui-diiect [iroeess ot recovering ammonia 
irom coke-oven gas, gas containin;^ ammonia is 
u itlidraw n Irom the ammonia still at ahout 00*^ 
lu'atcd, mix('d with cool coke-ovcm gas, and the 
mixture ])as'«ed into sulphuric acid.- .1. S. C. 'P. 

(ill -gas pnfducrr for }is(' in inh'rn(tl-coni!nisli(,n 
ciKiincs, F. A. \V(‘st and F. F, Parsons, (Mev<‘- 
land, Ohio, U.S.A. Fug. Pat. 11S,()22, 12.H.1M. 
(Appl. 13, 068/18. ) Int. Conv., 16. 8. 17. 

The li<iuid I’m'I su[)j)ly conduit leads into a geinm- 
atiug ehaniher, and is provided with a through 
])ort having one branch cliroetod towards the air 
inlet to the chamber and the other towards tin* out- i 
let. The chamber contains a prolieating device* 
between the fuel (;onduit and the air inlet, and 
ignition is elFeeted between the conduit and the 
air outlet. The gases pass into a mixing chamber. 
An extinguisher for preventing the flame passing 
through into tbo mixing chamber consists of a 
number of separated discs provided with oi»eniiigs 
arranged out of alinement with each other. Mean.s 
are provided for operating the fuel supply valve 
in unison with the valve controlling the admission 
of air to the mixing chamber. — AV. P. 

Suction gas plant. AV. Hart, Huberfield, N.S.W. 
Eng. Pat. 120,717, 9.9.18. (Appl. 14,628/18.) 
Int. Conv., 8.3.18. 

The combustion zone below' the hopper of a suction 
gas producer is surrounded by a circumferential 
g£us chamber, which contains a vaporiser heating- 
coil, through which w'ater passes ; the steam is 
discharged below the fire-bars of the generator, 
whence the air supply carries it upwards into the j 
combustion zone. The invention is specially applic- : 
able to producers of the type adapted to generate 
gas for use in engines of self-propelled vehicles. i 

—W. P. 

(ras producers. Chapman Engineering Co., Mt. 
Vernon, Ohio, Assignees of A^^ B. Chapman, i 
New York. Eng. Pat. 125,932, 12.8.18. (Appl. 
13,072/18.) Int. Conv., 20.4.18. 

In a method of agitating the fuel bed in a gas 
producer, relative rotative movement k produced 
between the means for supporting Uie fuel bed 
and a vertically movable agitator extending into 


I the fuel, so that the charge can be agitated to u 
. greater or less depth depemdent upon the nature 
: of the upper layer of the bed. Means are providtnl 
; for mechanically feeding coal to the fuel lied so as 
to effect a uniform rate of supply and distribution. 

— W. P. 

t/rt.'j production from mrfpoiutccous suhstancfs ; 

ApiHiratus for . II. Fehn, Holmstodi. 

Pat. 310,83.5. 13. 1.1.5. 

lx viMdical li'torts for tlu^ gasification of lignite, 
wood, peat, and similar varhonacixius substances, the 
moisture and g;is<^ aro withdrawn under re<luoed 
pres.suro through a ( entral pi*rforated tiilK> lending 
down into the fuel beil, an acljustahle plug in this 
tnhe enabling the iirodm ts to be withdrawn from 
diflerent zones or llirough s('parat<* ehannels at 
(lilff'ivnt stages of lieating. AV. P. 

fias cleaning apjianilus. A. ,1. Liversedgi*, T.ondoii, 
and W , B. iiiividsoti, H uddi'Tsliobl . lOng. Pat 
1.32.586. (Appls. 13.9.3^.27.8.18, ami 1267, I7.l.l9.i 

A cr.XTHii rii.M, gjis-ch aniiig appliance is furnished 
with vaiu's bent ovi'r or so lormed at the tips as to 
proviib* clianiu bshapi'd gutters at their ouU‘r cuds. 
'I'he larrv iiiatters in tla* gas are lorced outwards 
b\ ccntriliigal aifion, and ai’e caught in tliesi' 
gnilcrs, which are sli.iped so as to collect tlio Inr 
at one end, wlieme it is discharged into n main 
collecting guttt'r. Tin' ( lianin'I-.sliaped gntl(*rs pre- 
\cnt the tar being thrown against the wall of the 
( (iiitainer, wlimice it might hi* carried on again by 
tin* gas. A jet ol steam or water may hi' dirccU'il 
into tile stream (»1 },.is as it (lows through tin' 
(h'aiH'r. \V. IV 

(Sas-clnining ajipnni I ns. H. ,| . Freyn, Assignor to 
Friyn and (’o., Chieago, ill. I'.S. Pat. 

1.316,091, 16.9.15). Appl., ]5).2.17. 

The apparatus compi isi’s a vessel ( ontaining a nuiu- 
l)cr of rows of halllcs, tlnv baflioH in (‘uch row being 
set at an angle to those in tin* adjac(*iit row. Means 
are provided for scraping tin*, bailies. — W. P. 

65/.S purifier. F. F. MiKliin Fort AVorth, Tex., 
Asaignor to P. E. Miller, Tarrant County, Tex. 
TVS. Pat. 1,316.330, IG.9.19. Appl., 28.12.17. 

A (AKiNu having a gas inlet at the top of one. end 
and an outlet at the bottom of the oppo«ito end con- 
tain.s oppositely inclined shelves, ond above the 
other, wliich cairy vortical Hafllo plates above and 
l)elow, upward and downward baflloH alternating. 
Baflle.s are also providml on the top and bottom 
walls of the casing, 3'ar or the like soparatod from 
the gas drains down the inclined sholves through 
pcrforutioiiH in the baffles, and on to the bottom of 
the casing, wdiicb slopes dow nwards to a drain pipi*. 

— AV. P. 

II gd rocarlfons; Method e/ distilling or convert- 

ing into prodi/rf.s of lower boiling point. L. 
Clark, Pasadena Cal., U.S.A. Eng. Pat. 
132,3/7, 9.9.18. (Appl, 14,658/18.) 

The products of combustion of oil or gas aro pasw^d 
under pressure into and through a small pipe in 
aliiH uient with the combustion chamber. The oil 
to be treated is fed into the pipe at right angles to 
the path of the hot gases, and i.s simultaneously 
carri<*d forward and acted upon tbenMn. — A. E. D. 

Filters \for gasoline]. M. (I. Burris, Dartmouth, 
Nova Scotia. Eng. Pat. 132,696, 2,1.19. (Appl. 
158/19.) 

A SEDIMENT container fitted with an inlet pipe, a 
return flow' pipe, and a di*ainago valve is att^hed 
to the lower end of a metal cylinder, and an outlet 
pipe extending the length the cylinder passes 
through a cap at the upper end. The portion of 
the outlet pi^ within the cylinder is perforated, 
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and ifi surrounded by a corrugated and P^^r(orat^ 
flleere over which is stretched a tubular strainer of | 
clmmois. Both ends of the strainer are bound 
closely to the pipe, and the. lower end ^ the pi^ j 
L do^Ml by a cap. Gasoline is pump^ into the , 
filtor through the inlet pip(3, passes up the cylinder, 1 
through the strainer, and leaves the apparatus 
through the outlet pipe. When pumping ceases, 
any sediment which has collected on the strainer 
falls to ih(^ bottom of the container and may lie 
removiHl. — L. A. C. 

Petrolenm oils; VrocesH for the treatment of . 

B. Cobh, .Terscy City, N.J., Assignor to 
■Standard Oil Co. tf.S. Pat. 1,315,623, 9.9.11). 
Appl., 2.8.17. 

Oils are treated with sulphuric acid and alkali, and 
the resulting impuritii's are removed from the oil 
hy the action of glycerin.— A. K. 1). 

t'rude-od sejKirntor. AV. P. Lawrence, Quinlan, 
Assignor to S. K. Dunnam, L. 1. Barnett, and 
G. N. (Joke, hunt County, Tex. U.S. Pat. 

I, 315,632, 9.9.19. Appl., 19.5.19. 

A HEATTNU coil foi' cnulo oil is contained in the 
lower part of th(‘ sejiai ator, which is provided with 
hafilos. on to which hot oil is discharged. Provision 
is made for the removal of vapour and for the over- 
flow of the heato<l oil which accumulates in^ the 
separator at a level above that of the coil. — A. E. D. 

Gasoline; Apparatus for making from crude 

oil. P. Danckwardt, Denver, Colo. U.8. Pat. 

J, 317, 077, 23.9.19. Appl., 27.8.17. 

A STILL for the production of gasoline from crude 
oil is provided with electrodes and with an elevator 
placed outside the still for transferring material 
from the lower to the upper portion of the still; a 
C'ontaincT is also attached to the still, and means 
are provided for transferring material from the 
container to the lower end of the still and from the 
lower end of the still to the lower end of the con- 
tainer. — L. A. C. 


Distillation of liquid hydrocarbons and 
therefor. J. H. Corthesy, Assimor to S. T. 8. 
Castelli, London. U.S. rat. 1,316,770, 23.9.19. 
Appl., ^.4.19. 

See Eng. Pat. 127,690 of 1918; this J., 1919, 626 a. 

Burners for liquid fuels. Eng. Pat. 132,286. See I. 

Oil-fired furnaces. Eng. Pat, 132,421. See I. 

(Uis and steam generator. U.S. Pat. 1,314,630. 
See I. 

Sulphur dioxide. Eng. Pat. 132,387. See V'll. 
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Hemp waste; Distillation of . G. Scagliarini 

and T. Minganti. Annali Chim. Appl., 1919, 
12, 52—53. 

It is estimated that alnuit 500 million kilos, of hemp 
: waste per annum is produced in Italy. Samples dis- 
tilled in an iron laboratory retort between 350° and 
1 400° (J. yielded gas containing CO, 26'3, (JO 25‘5. 

I CH* 8*0, and 140%. The liquid products con- 
I sisted of 50*8% of pyroligneous acid, with traces of 
I ammonia, u small amount of methyl alcohol, and 
from 5 to 6% of tar. The tar was composed of 
I 57*55% of water, 2*35% of oil distilling at 100° C., 

! 1*09% at 100° to 170° C., 14*50% at 170° to 2,W C., 
i and 24*47% of residue. The solid products consisted 
; of 57*02% of charcoal containing 5*10% of ash. The 
; charcoal is porous, and has pronounced decolorising 
I propertiisH.— C. A. M. 

: Metal-vapour arcs. PodszUvS. See XI. 

Mixtures of acetone and methyl ethyl ketone. 
! Price. See XX. 

I Patents. 


Pulverulent fuel; Feeding devices for . Motala 

Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. Eng. Pat. 121,275, 11.9.18. (Appl. 
14,802/18.) Int. Conv., 6.12.17. 

Artificial-fuel machine. J. Schaub, Newark, N.J., 
Assignor to American Linseed Co. U.vS. Pat. 
1,314,984, 2.9.19, Appl., 17.7.17. 

See Eng. Pat. 117,6:15 of 1918; this J., 1919, 619a. 

Mixing and proportioning gases for combustion; 
Methods of and apparatus for . A. E. Alex- 

ander, London. Eroni Surface Combustion Co., 
Inc., Long Island City, N.Y.. U.S. A. Eng. Pat. 
132,54"), 3.12.17. (Appl. 17,^5/17.) 

Skh U.S. Pats. l,2i)4,781 and 1,295,08^5 of 1919; this 
J., 1919, 666a. 

Gas-producer. T. H. AVollaston, Manchester. U.S. 

Pat. 1,315,269, 9.9.19. Appl., 19.1.18. 

See Eng. Pat. 111,964 of 1917; this J., 1918, 49a. 

Gas-producers and the like; By-product recovery 

from . N. Testrup, London, and T. Rigby, 

Dumfries. U.S. Pat. 1,316,339, 16,9.9. Appl., 
7.3.16. 

See Eng. Pat. 3677 of 1915; this J., 1916, 462. 

Gases; Treatment of obtained from coal and 

other carbonaceous substances [to recover cyano- 
gen compounds]. E. V. Espenhahn, Britton, 
Victoria. U.S. Pat. 1,316,219, 9.9.19. Appl., 
C.7.17. ^ 

8eb Eng. Pat. 109,264 of 1917; this J., 1918, 670 a. 


Distillation of coal, shale and other like substances; 

Furnaces for . F. A. Anderson, London, M. 

Deacon, Matlock, and N. P. W. Brady, London. 
Eng. Pats, (a) 132,576, and (b) 132,744, 14.8.18. 
(Appls. 13,221 / 18 and 10,624 / 19.) 

I (a) Coal, shale, or like substance is caused to 
j traverse a closed furnace chamber wherein it is suh- 
1 jeeted to successively increasing temperatures up to 



I a maximum and subs^ucntly cooled gradually to a 
I lower temperature in its continued progress through 
j the chamber. The chamber is heated by a sinuous 
flue or duct, b, below, the flow of heat being in the 
I opposite direction to the travel of the charge. A 
! belt conveyor is arranged upon the floor of the 
! chamber, the return path of the conveyor being ex- 
ternal to the furnace. The conveyor enters and 
leaves the chamber by way of liquid seals, (b) In 
furnaces constructed so that coal, shale, and the like 
may be subjected to heat treatment as in (a), the 
roof of the furnace is provided with inverted 
pockete, o. for the collection of the various dis- 
I tillates. One or more of the pockets are provided 
with a sloping roof whose gradient from the higher 
end downwarol is in the direction of the forward 
travel of ihe fuel beneath. The pockets may or may 
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not meet so m to form a sharp dividing edge. Stk>- 
tion pipes, d, are connected to Uie highest points of 
the several roof pockets and to two or more exhoust- 
fans, B, which can be regulated indcpendentlv. 

J. S. 0. T. 

Peat; Means and method of treatiny — — for 
obtaining carbonaceous material for decolorising 
purposes. J. W. Leadhcater, DoncasU^r. Kng. 
Pat. 132,572, 13.8.18. (Appl. 13.111/18.) 

Decolorising carlwii prepared from peat as de- 
scribed in Eng. Pat. 122,698 (this ,1., 1919, 168 a), 
after l)eing washed with water and acid is mixe<l 
with 25 — 507^ of fullers’ earth, hydrated aluminium 
silicate, kieselguhr, diatomite, or other infusorial 
earth containing nearly pure silica, and the whole 
heated in a retort.— J. S. (1. T. 

Incandescence, gas mantles; Manufacture of . 

M. Mayer, Berlin Schoneherg. Uer. Pat. 
312,666, 27.2.18. 

The durability of incandescenco gas mantle.s is im- 
proved by using a mixed fabric containing wood 
cellulose as the U^xtilo material in place of wood 
collulose alone. — L. A. C. 

Incandescence, gas mantles; Manufacture of . 

.1. Goosmann, Charlottenhurg-SVesUuid. Ger. 
Pat. 312,736, 27.2.18. 

NiTiiATEi) ( ('llulose yarn or fabric is employed as the 
textile material in the manufacture of incandes- 
cence gas mantles. — L. A. C. 

Electric lamps; ISetding stems in Inilbs in 1 manu- 
facture of incandescent . British Thomson- 

Houaton Co., Ltd., London. From General Elec- 
tric Co., Sclienoctady, N.Y., U.S.A. Eng. Pat. 
132,638, 1.10.18. (Appl. 16,945/18.) 

Lamp' {Electric] gascous-conduction . D. 

McF. M oore, East Orange, N.J., Assignor to 
General Electric Co. U.S. Pat. 1,316,967, 23.9.19. 
Appl., 30.11.17. 

See Eng. Pat. 125,201 of 1918; this J., 1919, 405 a. 
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Tar distdhition plant; Tlird's continuous . S. 

Stonier. Coke Oven Managers’ Association, 
Sep. 2, 1919. Gas World, 1919, 71. Coking Sect., 
109-112. 

Experience extending over a numlmr of years in 
connection with a Hird’s plant comprising four 
mild steel stills is described. The temperature in 
the first still is 190° C., and in the second 240° C., 
and the distillates from the tw'o stills are mixed, 
the sp, gr. of the mixture averaging I'O^. Creo- 
sote oil is distilled from the third still at 320° — 
330° C. ; its sp. gr. averages 1*060. The tempera- 
ture in the fourth still is about 275° C. Pitch 
enters the beds at about 140° C. The depth of tar 
in the still is 15 in., about 3 or 4 in. over the 
top of the heating tubes. The stills are best heated 
by gas; the consumption averages 1500 — 1875 cub. 
ft. f4(X)— 450 B. Th. U. per cub. ft.) per ton of tar 
distilled. The cost of attendance is Is. per ton, 
and for cleaning 2d. per ton. Very few' repairs 
have l^en necessary during a period of seven years, 
in which time 30, (KK) tons of tar has been distilled. 
The life of the tubes in the first still is 18 months, 
in the second 15 months, and in the third 12 months. 
Excessive chloride in the tar reduces consider- 
ably the life of the plant. Particulars are given 
of a plant capable or distilling 20 tons of tar per 
day. Compared with pot stills of the intermittent * 
or semi-iiiteripittent types, a continuous system 
poBiMsei' following advautages:— <fuel con> 
aumplioii is reduced to one-hal! ; the plant is easily 


controlled; cost of upkeep is reduced; cleaning 
out is only necessary after the distillation of about 
600 tons of tar compared with 240 tons in the case 
of pot stills; the continuous system is fiexible, 
dehydra ted. tar or hard or soft pitch being readily 
produced as desired, — J. S. O. T. 

Toluene; Criticid solution temperature of a ternary 

mij'ture as a criterion of jrurity of . K. J. P. 

Orton and T). C. Jones. t3iem. Soc. Trans., 1919, 
115, 1055—1070. 

Tin: eriiical solution U'miH'ialiires of a(iueous acetic 
acid with commercial benzene, toluene, or 
xylene whicli have been fully purified, afford an 
accurate means of determining the content of 
paraffin hydrocarbons. Tw’o aqueous acetic acid 
preparations were used, containing approximately 
lOi and 11‘7 V, of water, and melting at about 
2 77° and 0!>° C. respectively. It is preferable to 
standardise these witli pure toluene, since this is 
readily obtained in (luaiility. The critical solution 
temperatures (c.s.t.) were ohtaimul by measuring 
the aqueous acetic acid and tt)luene frtim specially 
prc|>ared pipettes delivering 0’62^12 c.c*. and 

0*49.58 c.c. ri'spect ivcly, mixing tlie Ihiuids in a 
narrow tube, to which a tlu'nnoineler reading to 
0'1° waa attached by rubber bands, and using tho 
w hole ns a stirrer in a 2 litre w ater bath, the 
temperature of wliicli was gradually raised until 
tho two liquid layers coalesced, the disappearance 
of striations and an increased fluorescence being 
taken as an indication of the c.s.t. With pure 
toluene the 10*1 / acid gave a c.s.t. at 23*5° 0., and 
the 11*7% acid at 41*9° (’. 'llio corresponding 
figures for benzene are “3*3° and 14*3° C. respet'" 
tively. Xylone, on the other hand, and, much 
more pronouncedly so, paraffin hydrocarbons raise 
tho c.s.t above the values for pure toluene. Tho 
following figures give the elevation of c.s.t. for 
1% of substance as impurity in toluene: Xylene 
0*29°, cymene 0*9°, pentane 0*9°, paraffin fraction 
b. pt. 109°— 110° 1*4°, paraffin fraction b. pt. 
124°— 132° (octane) 1*0° G. Proportions of fatty 
hydrocarbons less than O'l %, can therefore Iw 
estimated in purified conamercial toluene hy a 
dett^rmination of the c.s.t in aqiieons acetic, aci^. 

-G. F. M. 

Sulphonaiion of benzene hydrocarbons; New process 

for the . rreparatian of henzenemonosul- 

phonic acid. A. Guyot. Chim. et Ind., 1919, 2, 
879—891. 

, In tho manufacture of Ixfhzcncs ill phonic acid 80% 
i of the calculated quantity of sulphuric acid is 
I utilised hy passing benzene vapour through the 
1 acid at 170° — 200° C. Tho unconverted benzene 
I vapours escaping from the sulphonator take with 
them 0% of their weight of the water formed in 
tho reaction, thereby maintaining the sulphonat 
ing acid at a strength greater than 64% SO,, the 
limiting dilution for sulphonation. The reaction 
therefore proceeds until nothing but the sulphonie 
acid containing a few per cent, of sulphuric acid 
remains in the sulphonator, end tho expense 

! of separating the two acids in eliminated. More- 
I over, weak acid, such a.s Glover acid, can be 

I utiliseil for tbo sulphonation, since it becomes 

conccntratcil to tlu^ rc<|uiHite strength by tho 

action of the benzene vapours. The only secondary 
product formed in anv considerable quantity is 
<liphenyl8ulphoiie. which represents a loss of about 
3% of benzene. The author gives a description of 
the plant used for continuous sulphonation on the 
above principles (see Eng. Pats. 101,973 and 
126,039; this J., 1917, 705; 1919, 406 a). The 
condensed benzene vapours are separated 4from the 
water and returned to the vaporiser, the benzene- 
sulphonie acid flows continuously from the sulpho- 
nator, which is fed to a corresponding extent with 
fresh sulphuric acid, whilst a regulated amount of 
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benzene vapour is bubbled in through a distributor. 
The sulphonators of 2000 litres capacity arc 
•apable of sulphonatiiig 80 metric tons of benzene 
per 24 hours. C. F. M. 

Sulvhnchloridci nf iimnuitir .'iuhsfances; Anulijsis of ■ 

; F. Nritzel. C-'hcin.-Zoit., 1919, 43, 500. 

TniiPiK «rms. ()1 lli<‘ jK)W(lt>red siibstanco is ini.xtMl ; 
with 10 (.(■. of water, and free mineral and i 
Biilphonic acids are neutralised by the addition ; 
of sodium liy<lroxide solution, usin^ pheiiol- 
phthalein as indicator; an excess of JV / 1 sodium . 
hydroxide solution (10 to 15 e.e.) and 20 c.e. of ^ 
neutral alcohol are then added, the mixture heated 
under a reflux ajiparatus for 15 mins, (this time 
is Hulficit'iit for the saponification of most sulpho 
chlorides), and the excess of alkali is titrated with 
A/l hydrochloric acid. W. P. S. 

JdieiwU; Oj'iddl ioi}^ of hi/ f/o.sroi/.s ojo/ije/i, and 
the catalytic effect of nicialu [cojtjtcr]. F. W. 
iSkirrow . Canadian (diem. .1., 1919, 3, 2!)2- 291. 

It was found by Williams and Seli;!;man (this d., 
1917, 409, .515) that various organic substance.'^, 
including phenol, have a corrosive action on 
aluminium, in the ahscuice of moisture, but the 
factor of lh(‘ simultaiu'ous action of atmospheric 
oxygen was not studied. In the author’s experi 
ments jiieis^s of pun* coppm* foil weie placed, 
togi'tluu' w ith pur(' (^-( I’csol, or a .solution of cresol, 
in a glass iulx', oik’ end of which was seaU‘d, whilst 
the other was conncctcsl w ith a imu'cnry manometer 
to indicati' the rate of absorption of atmospheric 
oxygen. In foui (ascs the total fall in (he pressure 
in fourtei'u days varied from 151 to 12>^ mm., 
whilst in a blank test, in whidi the oxygen in the 
tube was reiilact'd liy nitrogen, there was no fall 
in the pressure, and the cresol in the tube did not 
darken, cvcui aftei' tliree years^ exiiosure to the 
light. In e\|)(M imi'iits on a larger sc ale a solution 
of 4'5 gnus, of f/-cresol in hen/ene was i)la(ed in a 
di.stillation flask together with pieces of pure 
copper foil (area -1.50 .scp cm), and the side tube 
of the flask was eoniieetc'd with a gas bundle 
eontainirig oxygen over mercairy. The gas was 
saturated with benzene, and the usual corrections 
for temperature, pressure, and vapour pressure of 
the benzene wane applied to the observed readings 
of the volume. 'riiroughout the experiment the 
apparatus was maintained at a constant tempera- 
ture. At first there was very little absorption of 
oxygen, but after 100 liours there wms an increase ' 
in the rate of absorption, which, after about 120 ! 
hours, eoiitinued fairly* constantly at the rate of • 
about 7 e.e. a day for 5 or 4 weeks. The rate then 
fell steadily to about the fiftieth day, owing to the I 
accumulation of inert gas, but wl\en this gas was I 
replawd by fresh oxygen the rate of absorption 
again rose to its former value. The dark licjuid 
in the flask showed a small deposit of green crystals 
containing 40 ’ 4 ?< of copper (41‘9'' on the material 
dried at 100 ® C.). This percentage is too higli for 
copper cresylate or salicylate, and it is possible 
that it iiidiojites n rupture of the benzene ring 
during the absorption. The initial slow^ness of 
absorption seems to indicate either the formation 
of a catalyst, or the destruction of some substance 
which inhibits the absorption. Fxperimonts witli 
pure electrolytic oxygen, purifical from traces of 
ozone, suggested tliat more consistent results can 
be obtained with such oxygen than witli unpurified 
oxygon from iiotassium chlorate. In comparative 
experimentH with phenol it was found that the 
rat^ of absorption wms mui!li slower than in the 
ease of o-eresol, and here, too, there was an initial 
stage during wdjieh the absorption was 7ery slow. 

— C. A. M. 

lodination of phenols; The active, substance in the * 

. V. Cofmaii. (Jjhem. Soc. Trans., 1919, 

US, 1040--1049. 

Thb iodination of the phenol molecule is conditioned 


f by the presence of hypoiodous acid, the formation 
of which as an intermediate compound satis- 
factorily explains the formation of iodophenols by 
all the various known methods. Iodination with 
iodine monochloride only occurs in presence of 
water, and, on the other hand, in an aqueous 
solution the “ active iodine ” rapidly disappears. 
These facts are expressed by the equations 
TCI -f- + HCl and 51 011 21, + H 10, + 2H,0. 

Ill the case of alkaline iodine solutions the decom- 
position of the “ active ” iodine compound is a 
reaction of the second order, and has the same 
velocity constant as the decomposition of hypo- 
iodouH acid, or, in other words, the mass of 
“ active iodine ” is at any instant eijual to the 
amount of hypoiodous acid present. In other pro- 
cesses for the preparation of iodophenols, such as 
the use of iodine and mercuric oxide, liypochlorcius 
acid and potassium iodide, iodine and iodic acid, 
etc,, hypoiodous acid is a constant intermediate 
product, whilst even in the ‘‘ dry ” reactions of 
Hirnbaum (Ber., 1882, l.'i, 4.59) and 8chall (Ber., 
1^8.5, 16, 1897) a mere trace of waiter would be 
sullicient to convert eventually all the iodine into 
livi)oiodous acid, since it is regenerated at the final 
vtacre, thus:-- ! F I H..() - + 

Nall 1011 and 0.11,01^1011 l(’Jl,OH i IFO. 

F. I\f. 

])Ch::oI as motor fuel. Mackic. See il.A. 
t*iteh. Fischer. See 11a. 

Ltosin-pileh inixtuies. Wogriiiz and \ aih. 
See Xlll. 

F.vtknts. 

Hind roi)henol ; l*iocess of yrodueimj . T. d. 

Brewster, Fculh Amboy, .N\.J., I’.S.A. Fng. Pal. 
151,11)5, 2(>.6. 18. (AppL 10,518/18.) Jnt. Conv., 
20.11.17. 

DiNiTuoiMiKNOT. is produ(;ed hy the action of nitric, 
acid, containing -15—55/. UNO,, on benzene at 
50®-“ GO® C. in presence of mercuric nitrate. In 
order to prevent the formation of by-producks the 
dinitropbenol is removed as it is iormed by circu- 
lating the rejudion mixture through the nitrutor, 
a cooling coil, and a liltcM*, the filtrate being re- 
turned either direct to the nitiator or in part 
through a concentrator in order to maintain the 
nitric acid at the desired strength. The circu- 
lating mixture is HUjiplied with fresh benzene and 
nitric acid as required, and the nitrous fumes 
evolved in the oxidation are collected and re- 
oxidised by air in a separate chamber and likewise 
returned to the nitrator. The reaction mixture 
cmitains normally 2/ of benzene and about 5% oi 
mercury. — (1. F. M. 

.dramatic nitro-eompuunds; rroduction of . 

(iros et Bouchardy, and L. J. .1. Perrueho, Paris. 

' Kng. Pat. 151.982, 51.7.18. (Appl. 12,4.54/18.) 

: hit. Conv., 24.9.17. 

i Ahom.vtic nitro-compoiinds arc produced by passing 
I oxygmi, air, or ozonised air into a mixture of the 
I suiistanec to be nitrated with liquid nitrogen per- 
! oxide and traces of w'uter, the temperature being 
I maintained at 0® — 20° C. The gases may be intro- 
i dueod under pressure, or, in the case of oxygen or 
! ozonised air, at atmospheric pressure. Nitric acid 
i is first produced according to the equation 
; N5O,, I H,() + () = 2HN03, and this, reacting with 
: the aromatic compound, regenerates a further 
I quantity of water, and the cycle of operations is 
repeated. When necessary to moderate the 
i violence of the reaction, an inert solvent, such as 
carbon tetrachloride, may be used. The excess of 
nitrogen peroxide is removed at the end of. the 
reaction by distillation or by a current of hot air 
and the nitro-compound isolated from the residue. 
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after neutralising free nitric acid, or it may be 
converted into a polynitro^ompound by heating 
the reaction mixture with sulphuric acid. The 
I>reparation of nitrobenzene, m-di nitrobenzene, 
and 0 - and p-nitroanisol by the process is dc^erilied 

-U. F. M. 

Aromatic hyihocarhous other than benzene; Con- 
tinuous sulphonafion of F. IJarbet k Fils 

et Cie., Paris. Kng. Pat. 182,298, 19.6.18. 
(Appl. 10, 117/18.) Int. Conv., 26.0.17. Addition 
to Kng. Pat. 127,614 (this J., 1919, 529 .\). 

The process and ap])aratus des(ril)ed in the cas<‘ 
of benzene may be used for the sulphonation of 
other aromatic hydrocarbons, with suitable modi- 
lications ot the heating and ( ooling arrangcTnents. 
For instance, tor the sulj)honation of naphthalene, 
which reipiires a temperature of 218'’ C. for its 
vaporisation, heating must he effected by din'd 
fire, and. in orchn- to prevent the solitlilicaiion of 
naphthalene in the pii)cs, warm water must bo em- 
ployed in the (ondonser for the naphthalene 
vapours which escapi' snljihonation. — .1 . F. P. 

Dlphenytauiiue; Method for punt net iini of . 

H. Pogers, Assignor to K. 1. dn 15»n( d<' Nemours 
and Co., Wilmington, Del. C.S. Pat. 1, .41 1,588, 
2.9.19. Appl., 16.7.17. 

A.mmnk is heated in IIk' |)r(‘S('nee id wati'r and a 
catalyst coinpiising a siihstaiuc containing 
hrominc.- J. F. tl. 

C.i//ncac,odp//n/i/c odds: f^nKr.ss for the inaniifae- 
furr of ' .1. A. .Aiiihler. Norwich, (.'onii., 

H. A Luhs, Savannah, (ia., and 11. 1). (Jihhs, 
vSan Francisco, Cal. C.S. I'at, 1,816,828, 28.9.19. 
Appl., 21.8.19, 

.\ coNTiNCois jii’occss lor the inannfaetnrc of 
( ymcncsnlj)lionic acids consists in mixing th«* 
vapours ot cymcnc -viLh the vajionr.s of snljdinnc 
ac id.— 8. F. B. 

(Ujme.ne ; Vroeess of treatiny \hitrainuj\ . 

C. K. Andrews, .Vssignor tx) Tin* Seldcn Co., 
Pittsburgh, Pa. C.S. Pat. 1,811.920, 2.9.19. 
Appl., 18.9.17. 

Si'iurt'E turpentine (ontainiiig cymeiio and i<*r- 
fjoiies is dissolved in an anhydrous solvent, and a 
([uantity of mixed nitric and sidphuric acids sufli- : 
cient to nitrate all the cymene present is adde<l, | 
with continual stirring, whilst the teTnj)eruture of j 
the mixture is maintained at about O*^ C. i 

— G. F. M. 

Cuwdfv contoiiiiiuj tar and sulphur; Manufacture \ 

af a fine . F. Cromer, Coln-Miingersdorf. ! 

(Jer. Pat. 812,787, 11.7.18. ' 

Wood tar and a powdered mineral iiiKolnhle in 
dilute acid, such as bolus or tale, are added to 
melte<l podium thiosulphaU^ ; the. product is then 
treated with liot dilute acid, and, after removal of 
the clear supernatant liquid, is washed, dried, and 
powdered. — L. A. C. 

Burners for liquid fuels. Fug. Pat. 182,286. NVr T. ^ 
Oil-fired furnaces. Fng. Pat. 182,421. See I. 
Sulphur dioxide. ICng. Pat. 182,887. .SVc Vlf. 
Paint or varnish. IJ.S. Pat. 1,815,658. See XIII, 

IV.-COLOUBING MATTERS AND DYES. f 

Carhazine dyes, a new class of quinone-imide deriva- i 
Hves. F. Kelirmann, H. Goldstein, and P. ! 
Tschudi. Helv. Chim. Acta, 1919, 2, 379—397. j 

Thb amiuea obtained by reduction of the nitro- 
dmvativea prepared from C-diphenyldibydroacri- ! 
dine (Helv. Cliira. Acta, 1919, 2, 316) behave as the I 


Icuco-compounds of dyes into which they are trana* 
formed by oxidation, and owing to their evident 
analog\^ to uzoxino and thiozine dyes, the name 
carhazine dyes is given to them. These dyes exhibit 
little similarity to the acridine dyes, owing to the 
differeiux' botw’eon the chromophoros in the tw'o 
cases, but their derivation from ^uinone-iliinude is 
fully l)orne out by ilieir iiropertioa. (See also J. 
Cliem. 8oc., 1919, i., 552.)— T. H. P. 

Dyes dr need from quinolinic arid. 1*. C. Ghosh. 

(8iem. Soc. Trans., 1919, 115, 1102-1105. 
QriNOLiNEi.N’ dyes analogous to the plithalciiis wi?r0 
jirepared by condensing ((Uinolinic acid with phenols 
and aromatic amines. 4'he condensations were 
<4fc(‘ted bv heating tlm two constitinuits together 
without the use any condensing agent. The 
pie.senet' of nitrogen in tiie ring had the effect of 
lightening tln^ colour ol the dyes and lednciiig the 
Ihiorescence as compaiad with llu* corresponding 
phthah‘in. Bosorcinoiqii iiiolinein, m.pt. 26()'’ — 267*^ 
C., is lluoreset'nt in alcohol, acetone, toluene, and 
aepKouK pota.'ismm hydroxide. PhlorogUiciuol- 
(piiiioliiu'in is Ji reel conijamnd melting at 275'^— 
277'^ C, 'I'he si rouge st tlnoia'scence' was exhibited 
by a<-(linH'tlivlaminopheiiokininolinein, giving a 
reuldish-viole't in aholiol. Condensation j)roducts 
from //i-pheuiyle neHliamiiie and 2. l-diaminophenol 
were also jireparesl. <«'. F, M. 

:\.r)-lhinf ni)dinto.rii;.uie ; Ifrnraf ires i)f . K. 

Missliii and A. Ban. Jle'lv. (’Iiiiii, Acta, 1919, 2, 
285 815. 

rnn action of 2. j.6-li initroaiiisole' or of picryl 
cliloiide on (^-amiiiopheiiol and its iiitro-, cbloro-, 
bromo-, or ae'etaminO'SuhstitnU'il derivatives of 
tile tvjM' of pieraniic acid leads, in jiresonee of 
alkali, to denvat i ve'.s of 1 .8-dinil roplienoxiizine, 
diplienylaniiiu' ceiniiiouiids being foinied us inter- 
mediate' products. Fxcept wlu're tin' substitution 
occurs in the ortlio position to tlio amiiio-group, 
other derivativt'K of o-amnioiihenol containing the 
above suhstitneiit gronjis probably react similarly 
w itli 2.4.6 trinitroaiiisole or picryl chloride. 1.3- 
Dinitrophenoxazine'H snhstitnBid in the 7-poRition 
liy NO^, (8, Hr, or Nll CGCdl,, arc; coloured Bor- 
elc'aux-rc<l to vioh't wln n treated in alcoholic sijs- 
pension with alkali hydroxide, whilst those with an 
aNOj group ill tile (i-position give a pure blue 
coloration. When both the 0- and the 7-po8itionB 
are substituted, the more strongly negative 8ub- 
stitneiit determinc's tlu' (!Q|onr, or, if both substi- 
tnents are of similar character, that in the d-posi- 
tioii. The action of alkali on the condensation 
product obtained in tlic cold from picryl chloride 
and the potassium derivative of o-acetaminophenol 
yields Turpin’s 1 .8-dinitropheiioxazine (J. Chem. 
Soc., 1891, 59, 714). (See also J. Chein. Soe., 1919, 
i., 555.)-T. H. P. 

\.2.*\-inhydroxyflavone . (Constitution of seutel- 

larein. G. Burgellini. Gazzetta, 1919, 49 , ii., 
47—08. 

8’iie results obtained indicate that scutollarein is 
most probablv 1 .2.8.4'-tetrahv(ln)Xvflavone. (See 
also J. Chem.' Soc., 1919, i., 548.)-T. H. P. 

] .l\.2'-Trihydroxyfavanot. Synthesis of datiscetin. 
G, Bargellini and F. Ptuatoner. Gazzetta, 1919,, 
49, ii., 64— 69. 

Tjie authors’ results lead to the conclnsioii that 
(latiscetin is 1 .8.2'-trihvdroxyflavanol. (See also J. 
Chem. Boo., 1919.. i., 547.)— T. H. P. 

Patent. 

.'Iso dyestuffs dyeing mordanted goods. H. 
Fritzsche, Assignor to Society of Chemical In- 
dustry in Basle, Switzerland. U.S. Pat. 
1,316,781, 23.9.19. Appl., 7.6.18. 

Skf. Eng. Pat. 126,460 of 1918; this J., 1919, 457 a. 
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V.-FIBfilS; TEXTILES; CELLULOSE; 
PAPEfi. 

Wood; Treatment of with alkaline waste 

liquors and the acids produced in the steaming 
of wood. C. Franck. Svensk Papers Tidung. i 
Papiorfab., 1919, 17, 1019 — 1020. 

Thk black li(iuors discharged from the digestion of 
wood by the alkaline process always contain an 
excesH of free alkali, which may be utilised by 
steeping a fresh charge of wood chips in the hot 
vvast(i li(juor. For instance, on treating 300 grms. 
(dry weight) of spruce chips with 1’5 litres of hot 
black liquor containing 1'/,' of free alkali, 90% of 
this alkali was consumed by the fresh wood. In 
anotljcr case the vessel containing the fresh chips 
was oxtiaustod before admitting the hot black 
licpior. On the large scale it should be possible, 
by a preliminary steeping in black liquor, to effect 
the saving of one quarter or even one-third of the 
fresh alkaline liquor. In the steaming of 27 solid 
metres of wood about 8 cub. m. of acid condensed 
water was obtained, which on analysis was found 
to contain 200 grms. of amines, principally methyl- 
aminos, 140 grms. of acetone, 5*12 kilos, of methyl 
alcohol, 8'8 kilos, of furfural, 120 grms. of methyl- 
furfural, 147 kilos, (dry weight) of humus sub- 
stance, kilos, of sugars, and 40 kilos, of volatile 
acids, principally acetic acid. — .1. F. B. 

Uevip waste. 8cagliarini and Minganti, See IIb. 
Varnishes for papier-mache. Andes. See XIII. 
Balloon fabrics. Frenzel. See XIV\ 
Sulphite-cellulose. Kernahan. Sec XV. 

Patents. 

Cottonseed hull fibre; Method of purifying . 

F. W. Stockton, Pittsburgh, Pa., U.8.A. Eng. 
Put. 132,422, 31.12.18. (Appl. 21,906/18.) 

Ske U.S. Pat. 1,205,078 of 1919; this J., 1919, 319 a. 

Scouring yarns or threads of fibrous substances; 

Means for . (1. Bailey, Bradford. U.S. Pat. 

1,316,698, 9.9.19. Appl., 7.7.15. 

Skb Eng. Pat. 16,629 of 1911; this J., 1915, 712. 

IVoren articles; Haw material for and process 

of manufacturing it Ifrom palm leaves^ K. 
Miyake, Tokyo.. U.S. Pat. 1,316,848, 23.9.19. 
Appl., 26.4.18. 

See Eng. Pat. 119,428 of 1918; this J., 1918, 686 a. 

Celluloid; Manufacture of non-inflammnble . 

H. Dreyfus, London. U.S. Pat. 1,315,480, 9.9.19. 
Appl., 31.7.18. 

See Eiig. Pat. 118,891 of 1917; this J., 1918, 651 a. 

Gas purifier and cooler. Uer. Pat. 311,664. See I. 

Lacquer for airplane fabrics. U.S. Pat. 1,315,216. 
See Xm. 


densing the oxide at temperatures below -200® C. 

' and subsequently transforming it into sodium 
nitrate by absorption in sodium peroxide solution 
at the ordinary pressure. To obtain the optimum 
yield of nitric oxide it is necessary to employ excess 
of nitrogen, a low pressure, and electrodes of cer- 
tain metals; with iron and nickel the optimum is 
given by the normal 50% mixture, displacement of 
the optimum towards the nitrogen-ricli mixtures 
being most marked with platinum and less so with 
iridium or copper electroaes. The actual increases 
in yield resulting from lowering of the pressure 
and from the use of excess of nitrogen are less pro- 
nounced thaji in the ca.so of ammonia. (Sec also J. 
Chem. Soc., 1919, ii., 464.)— T. H. P. 

Sitrogen; Technical utilisation of atmospheric 

by means of the electric flame arc. H. Andries- 
sens. Z. Elcktrochein., 1919, 25, 255 — 264. 

! A UEsuMK of the Birkoland, Pauling, and Hess- 
: herger and Schdnherr processes for the production 
I of oxides of nitrogen from the air. A new form of 
arc is described consisting of two electrodes placed 
parallel and very close together, having between 
them the air nozzle. When the arc is struck the air 
: blows it outward so that a divided flame is pro- 
I duced. This lies between the poles of a strong 
j electromagnet which further distends the arc. 

‘ 4 ho advantages claimed for this form of arc are 
! greater stability of flame and a relatively larger 
j flame an'a for the same current than the best of 
I the earlier forms. — J, F. S. 

I Sodium sulphate; Manufacture of without 

i sulphuric acid. G. Pollitz. Chem.-Zeit., 1919, 

' 43, 617-518. 

i The author describes the Hargreaves-Robinson 
' proc(‘ss and points out that the advantages it pos- 
sesses as compared with the methods in which sul- 
, phuric acid is used comprise a reduction in coal 
I consumption, in manual labour, and in repairs. 

Also lead chambers and nitric acid plant are not 
I required, and on account of the completeness and 
I uniformity of the reaction, more hydrochloric acid 
j is obtained, and the product contains less iron, only 
; 0'2 — 0'6% of salt, and free acid e(|uivnlent to about 
: ()*3% of SO,.— S. S. A. 

I Deacon process; Calculation of the equilibrium 

constant in the . W. I). Treadwell. Z. 

I Elektrochem., 1917, 23, 177—179. 
i The equilibrium constant of the Deacon process • 
I may be calculated by the expression log Kp~ 

! 603*4/ T-6’97 2 over the range 300° C. — 1800° C. Log 
! Kp decreases from 2*68 at 352° C. to -0*06 at 600° 
j and -4*30 at 1984° C. The formula is approxi- 
I matelv correct down to room temperature. 

I * — J.F. S. 

j Potassium salts; M other -liqxiors of marine salt 

works and the problem of . E. Manzella. 

j Annali Chim. Appl., 1919, 11, 145-156. 

I Tur author deals with the potash problem as it 
; affects Italy (compare this J., 1917, 453, 641). 

I — T. H. P. 


VII.-ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Nitric oxide; Effect of diminution of the pressure 

on the fixation of nitrogen as by the electric 

arc. K. Briner and P. Naville. Helv. Chim.' 
Acta, 1919, 2, 348-352, 

Tub results obtained with nitrogen-oxygen mix- 
tures are similar to those yielded in the synthesis 
of ammonia (this J., 1919, 219 a, 284 a, 672 a). De- 
termination of the amfihut of nitric oxide formed 
presents difficulties and was effected only by con- 


I Sodium hypochlorite. M. P. Applcbey. Chein. 

! Soc. Trans., 1919, 115, 1106—1109. 

Hydrated sodium hypochlorite in crystalline form 
was first described by Muspratt and Shrapnell 
Smith (this J., 1898, 1096; 1899, 210; 19a3, 691). 
The author has prepared the crystals by the fol- 
lowing method. Chlorine was passed into an ioc- 
cold 35% solution of sodium hydroxide, the pre- 
cipitated sodium chloride being removed and an 
^ui valent quantity of sodium hydroxide added at 
intervals until the hypochlorite strength was about 
5N, The solution, from sodium oMoride^ was 
then cooled to -10® 0, and induced to orystalliBe 
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by.Aliaking or seeding- The hy^hlorite soparated 
as a mass of very hne, hair-like crystals. The 
crystals melted at 18® — 19® C., forming a liquid, 
which appeared cloudy, apparently owing to the 
formation of some crystals of a lower hydrate. It 
was found difficult to dry the crystals for the pur- 
pose of analysis, but the analytical results obtained 
indicate that the compound is a heptaliydrate and 
not a hoxahydrate, as supposed by Muspratt. 
When the crystals are heated to 20® C. and then 
allowed to cool, large, well-formed crystals of 
another hydrate are deposited. These melt at 
27® C., and analysis indicated the composition, 
NaOCl,5H,().-E. H. R. 

Iodides; Determination of , P. Godfrin. 

Bull. Soc. Phnrm. Bordeaux, 1919, 10. Ann. 

Chiin. Analyt., 1919, 1 , 295 — 296. 

Tkn c.c. of a 1% iodide solution is treaU'd with 1 c.c. 
of 10% potassium bichromate solution, 15 drops of 
hydrochloric acid and 20 c.c. of 10% sodium ace- 
tate Holutioii ; 60 c.c. of water and 2 c.c. of starch 
solution are then added and the liberated iotlinc is 
titrated with thiosulphate solutioii. To deterinino 
iodides in urine a portion of the sample is first 
titrated with iodine solution (to eliminate the 1 
action of substances which absorb iodine), and the 
process is then carried out as described, but in this 
case 5 mins, should bo allowed to elapse after the 
bichromate has been added afW before the sodium 
acietato is introduced in order that the liberation 
of iodine shall roach a maximum. W. P. S. 

The system Vhoiochemical chmuje 

under the influence of liijht rays of de- 


M. lio Blanc, K. Andrich, 
Z. Eloktrochem., 1919, 25. 


finite wave length. 
and W. Kangro. 

229—2.51. 

The absorption spectra of sulphur dioxide, chlorine, 
and sulphuryl chloride have been determineil at a 
si^ries of pressures. Chlorine absorbs all light from 
the visible region to the middle ultraviolet, and has 
a maximum absorption at ; sulphur dioxide 

has an absorption maximum at 290 /</a and a mini- 
mum at 240/x/i; sulphuryl chloride vapour absorbs 
all light from upwards. The illumination ot 

sulphuryl chloride by light which is only absorbed 
by this substance brings about quantitative decom- 
position at both 55® 0. and 100® C. ; concentratioin 
has apparently no influence on the course of the 
reaction. Illumination of the system SOj+Cl, by 
light which is absorlied by sulphur dioxide only 
brings about no formation of sulphuryl chloride. 
The same system illuminated by light which is 
absorbed by chlorine only is converted into sul- 
phuryl chloride until a stationary condition is 
set up. The velocity of the reaction ami 
also the position of the stationary state depend, 
at constant temperature, on the presence of a small 
quantity of water. The stationary state never coin- 
cides with the equilibrium condition of the reaction 
carried out in the dark, and the two positions 
diverge from one another more as the temperature 
is diminished. The temperature coefficient is neg- 
ligible. (See J. Chem. Soc., 1919, ii., 442.) 

“ — J . E. 8. 

Sodium peroxide: its properties and microscopical 
characters. J. Scott. Chem. Trade J., 1919. 65, j 
388-.384. j 

A SHORT account of the properties of sodium per- : 
oxide and its use as a bleaching agent is given. , 
Although generally regarded as amorphous, its | 
minute particles show a semi-crystalline structure j 
under the microscope. The particles gradually j 
change into minute globules through deliquescence. 
When a little water is added to the specimen on 1 
l^e mid’oscope slide, flat transparent crystab of 
tl»e karate are quickly formed, accompanied or 


preceded by rosetted clusters. IVith absolute 
alcohol the peroxide is converted into a flaky, cry* 
stalline substance. Illustrations of these crystab 
as seen under the microscope are given. — -E. H. R. 

Sulphurous acid and .sulphites; lodometric deter'- 

ruination of . 1. At. Kolthoff. Pharin, Week- 

Mad, 1919, 56. 1366— 1373. 

The accuracy of the icKlinc method for estimating 
sulphurous acid depends on adding the sulphurous 
acid to the iodine solution and not vies vertd. 
Errors are caused by oxidation by the air; sodium 
carbonate and hydrochloric acid increase these 
errors. PotaBsiuiu iodide acts similarly, owing to 
its being a catalyst in ilie oxidation process, 
Afannitol, sucrose, and akx)hol do not increase 
the accuracy of the determination. The author 
does not consider that sulphur is formed ftnd gives 
errom^ouH result. s, exetq^t in very concentrated 
solutions.— W. J. W. 

('yanides, cyanaicSf and bromides; Determination 

uf present together. (J. Yelardi. Bell, 

Ohim. Farm., 1919, 58, 211. 

The components of a mixture of alkali bromides, 
cyanides, and cyanates may bo deUirmined as 
follows. A known quantity of the mixture is dis* 
solved in water, and in an aliquot part of the 
alkaline liquid the eyanides aro determined by 
Liebig’s method. Anotlier portion is neutralised 
exactly with acetic acid, and the volume of 
standard silver nitrate solution rcKjuired by the 
bromide, cyanide, and cyanate determined by 
Mohr’s method. In a third portion, rendered acid 
with nitric acid, the volume of silver solution 
necessary to precif>itnte the cyanide and bromide 
is determined by Volhard’s method. Simple calcu- 
lation then yields the quantities of the separate 
components. This procedure gives accurate resulta- 
with an artificial mixture.— T. H. P. 

.?!ickel; Compoirnds of univalent . II, I. 

Bellucci. (Jaz7.etta, 1919, 49. ii., 79 — 81. 
(ViNKiRMATioN lias obtained of the formula of 
the red potassium nickelocyanide, K,NiCv,. This 
compound is oxidised to the normal yellow nick- 
elocyanidc, K^NiCy,, (1) by atmospheric oxygen, 
(2) by water, with liberation of free hydro- 
gen and of metallic nickel, or (3) by an oxidis- 
ing agent such as hydrogen peroxide, nickelous 
hydroxide being then smiarated. (See J. Chem. 
Soc., 1919, i., 526.)-T. H. P. 

Chromium; Oxidation of — — with hydrogen per- 
oxide in alkaline solution. K. Schorlemmer. 
Collegium, 1919, 5-10. Chem. Zentr., 1919, 90, 
II., 953-954. 

A SMALL addition of ferric chloride facilitates the 
oxidation and prevents the inhibiting effect of 
small quantities of organic matter in the solution 
(see. this J., 1918, 343 A, 445 a). Solutions con- 
taining largo amounts of organic matter cannot b© 
oxidised completely with hydrogen peroxide, but all 
organic matter is destroyed during oxidation of 
chromium with permanganat<>. It is also possible 
to destroy organic matter in a chrome liquor by 
evaporating to dryness and igniting. The peroxide 
method is to be preferred where possible on account 
of its simplicity. — I). W. 

Chi'oniium. azide. E. Oliveri-Mandala. Gaxzetta, 
1919, 49. ii., 43—46. 

The double comnound of pyridine and chromium 
azide Cr(N,),,3C,H,N, a highly explosive sub- 
stance, and the basic chromium azide. 
H0,Cr(N,),,2H,0, less explosive, are described. 
(See J. diem. Soc., 1919, ii., 468.)-T. H. P. 
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-Manganous oxide; deducing action of . V. 

, Maori, Boll. Cliim. Farm., 1919, 58, 201-202. 

♦ In prefionc <3 of aiMnu)nia, manj^anous salts reduco 
the salts of various other metals in solution. (Sec 
also J. Chem. Sue., 11)19, ii., 407. )-T. H. P. 

Beryliia [glucnimn ojidrj; Mann fact are of . 

II. (5<)i)aux. ('him. ei hul., li)19, 2, 911-910. 
The j)ro((‘ss doa ribetl hy tlie autlior for the inanu- 
factutai of ^dn<-0mm salts from beryl (this .1., 1919, 
285 a) has lieeu u.sed on the industrial scale at 
Kremlin Bicetro since 1915. The indu.strial 
application of KOu inum oxide is limited at present 
to its employment u itli ceria and thoria for stiffen- 
ing gas mantle.s. Its refractory nature suggests a 
possible use in the ceramic industry, but any 
application of metallic glucinum is imj>ossibIe until 
a more practical method for its isolation is 
available." (i. F. .M. 

Jlranium and radiinnj Hclntion between — - p, 

Soddy. Phil. xMag., 1919, 38, 48;t-4HS. 

Fhksh measurements on tlie (|uantity of radium 
nowpresent in uranium preparations purified in the 
years 1905 to 1909 confirm the resiiltsof the measure- 
ments made in 1915 by Sod<ly and Hitchins (this 
J., 1915, 809). The growth of radium has pro- 
ceeded according to theory, the [)eriod of average 
life of ionium, the intermediate member of the 
series, being 100,000 years, Unit of radiiim being 
taken as 2075 years. The determination of the 
j)eriod of ionium appemrs to be at least as accurate 
as, if not more accurate than, the value for 
radium. The <juantity of radium now present in 
the largest uranium preparation is already such 
that no increase in accuiau'y of measurement is to 
bo anticipated on account of its further growth. 
Tlie growth, 2T0 grin, of radium from 3 kilos, of 
uranium in 10 years, is cipuil to the (juantity in 
1 mgrm. of pitchblende containing G0% of 
uranium. vF. 11. 11. 

liutddium [and jndaiisitnn]; liadioactivitit of . 

0. Hahn and M. Kothenbach. Physikal. Zeihs., 
1919, 20, 194-202. ('hem. Zentr., 1919, 90, III., 
250-252. 

Kmployino an unusually large electroscope, tlie 
radioactivity of a large number of rubidium .salts 
was investigated. It was concluded that the radio- 
activity is a true atomic property of rubidium, and 
not due to admixture with any other element. 
Comparative experiments on the penetration of the 
rays 8howe<l that the rubidium /} rays are slightly 
more penetrating than those of FX,, the total activ- 
ity of these rays compared with that of FX, rays be- 
ing as 1!15. Uubiflium is at most only t^n times 
weaker than an ecpial weight of thorium. Potassium 
was found to bo very uui< h weaker than rubidium, 
and no activity could be detected with Cicsium salts. 
It is to be expected that the degradation product 
of potassium would be calcium, and of rubidium, 
strontium, having lower atomic weights than the 
ordinary forms of calcium and strontium. This 
being so, a felspar KP years old containing 14 7 
of potassium should contain l)'25 mgrm. of cah ium 
derived from potassium per gram. Unfortunately 
all felspars contain much other calcium, and the 
effect of this small proportion of derived calcium 
on the atomic weight could not be detected. 
Rubidium minerals contain so small a proportion 
of the metal that it is improbable that evidence 
of the presence of derived strontium could be 
detected. It may, however, bo possible to detect 
derived barium in some emsium minerals. 

— E. H. U. 

Fhotochemical reactions of comjminds of less com- 
mon elements. A. Benrath. Z. wiss. Phot., 1917, 
l«, 25a-~261. ^ 

An aqueous solution or commercial ammonium 


, molybdate when diluted with an equal volume of 
j either ethyl alcohol or methyl alcohol and exposed 
j to sunlight changes to blue after a short exposure, 
i and a reddish-brown substance, (NH^),MoO^. 
i 2MoOj.2MoOj.6H, (4, is deposited on the side of the 
: ffask on which the light falls. In this reaction 
only the complex addc'd group MoO, and not the 
i normal ammonium niolylKlate is reduced. Colloidal 
I molybdic acid is rajiidly rediiocKl by alcohol to 
i the blue oxide MojOg. Normal sodium tung.state 
j is only slowly reduced by alcohol in sunlight, so 
i that after five months’ exposure to light only a 
I faint blue colour is produced. On the other hand 
I suspensions of tungstic acid and acidified solutions 
■ of tungstates become deep blue in colour whem 
I mixed with alcbhol and exposed to sunlight for a 
few hours. The greenish yellow jiowder deposited 
! when iiranyl chloride dissolved in ether is ex- 
posed to sunlight has the formula FOCh, and the 
similar precipitate obtained by exposing an 
aijueouH solution of uranyl nitrate containing a 
1 little alcohol to sunlight is UUj(N 03 )j. — J. F. S. 

' l‘ennutit ; Base exchanae in . (1. Kornfeld. Z. 

Klcktrocbem., 1917, 23, 173- 177. (Sec also this 
J., 1918, 559 A.) 

i Bv sliaking ffnoly ixiwdored sodium iiermutit 
I with A'/ 10 silviT nitraU' for 5 minutes, 95 (. of the 
j available sodium is n'placcd by silver. Silver per- 
, niutit sluikmi rei^)octiv(4y with solutions of 
j potassium nitrate, ammonium nitrate, and barium 
I nitrate has a portion of its silver rejdaced by the 
: cations of tlic various salts. In all cases excejit 
i the last named the concentration of the solution 
' has no influence on the change. (See also J. 
Cliem. Soc., 1919, ii., 459.) J. F. S. 

i (dyanoifcn chbnide; Fn panifion of by if eld's 

' method. C. Mauguiii and !>. .1. Simon. Comples 
I rend., 1919, 169, 383-386. 

' Held’s method (1897) for prtqiaring cyanogea 
I chloride hy the action of ciilorine on an aqueous 
i solution of sodium cyanide, with addition of zinc 
i sulphate to prevent the foriiiation of i)aracvano- 
I gen, gives good results only if the zinc, salt is 
added in the pro]>ortion indicated hv the eipia- 
1 tion, 4KCN ! ZnSO,-Zn(CN)j,2KCN‘l-KjSO,; a 
I yield of 80 ' of cyanogen chloride is then obtained. 

; 'fhe purity of the product may ho controlled as 
follows: 'J’he cyanogen chloridi* is transformed into 
sodium c.vaiiate and chloride hy excess of sodium 
hydroxide, CXCl-1 2N aOH - NaOC’N -f Xa(.'l + HjO, 
tile excess of alkali being then determined by 
: titration with standard sulphuric acid in presence 
i of phenolphthulcin, to which the cyanute is neu- 
i tral. The sodium cyanate is then decomposed with 
I excess of standard sulphuric acid, NaOCN-f-HaO-f 
j HaSOj-NaNHjSO^+I'Oj, the excess of acid being 
' determined by titration with sodium hydroxide in 
i ])resence of methyl orange. In the neutralised 
i solution the chlorine is estimated by titration of 
; an aliquot part with standard silver nitrate solu- 
tion, and the ammonia hv Schloesing’s method. 

— T. II. P. 

llydriKjen; Influence of hydrogen sididiide on the 

! aeclusion of In/ jmlladium. E. B. Maxted. 

Chem. Soc. Trans., 1919, 115, 10.50—1055. 

; One of the factors which di'termine the catalytic 
I activity of various preparations of a given metal 
] for hydrogenation reactions is tlie occlusive 
i power of the preparation for hydrogen. The effect 
of u typical catalyst poison, hydrogen sulphide, on 
the occlusive power of palladium has oeen ex- 
amined. The hydrogen^ccluding power of oxygen- 
free palladium black was measured before and 
after treatment with hydrogen sulphide. An ab- 
sorption of 14 c.c. of hydrogen sulphide per grm. 
of palladium was found sufficient totally to in- 
hibit the hydrogen-occluding properties of pid- 
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Udium. On exhaustinj; palladium containing thia 
amount of Hj’drogen sulphide an almost equiva- 
lent amount of gaa was evolved, but this consisted 
almost entirtdy of hydrogen. The sulphur re- 
tained by the palladium was not sufficient to in- 
hibit compleU'ly the occlusive power of the pal- 
ladium for hydrogen. An investigation of the in- 
hibiting effect of different amounts of residual sul 
phur showed that each atom of sulphur renders 
almost exactly four atoms of palladiiun incapable 
of occluding liydrogeii, the remainder rtdaining its 
normal occlusive power. There is insufficient evi 
dencG to assume the formation of a comiumnd 
Pd^S, whi(!h would explain this result. I'alladium 
foil remains iintarnishetr by pure dry hydrogen sul- 
phide both at the ordinary temperature and at 
KKPC.— W. P. 

A ntftZimt' ; Tlir ao-ctilUd . V. H^)thmuud. Z. 

Elehtrochem., 1917, 23, 170-^-1711. 

Tm-: fog-i jirodiKod when ozone acts on r<‘ducing 
agents such as sodium hisulphit<‘ or hvilriodic 
acid have previously been ascribed to the presence 
of “ aiitozone,” a third modification of oxygen. 
They are now shown to be due to the volatile char- 
acter of the reducing agent and to be directly 
caused by the presence of th(‘se substances in the 
vapour phase. — J- F. S. 

UJt, -3/^/0. Meiss- 
ner. Sc.fi V"1 1 1 . 

riiosphoric mid. Neubaucr and Wolfcrts. Sec 

xvr. 

Pliosphaics. Pfeiffer and others. NrcXN'J. 

Calcium c.arhouatc. Hager and Kern. See XVI. 

(\dcinm cyanamidc.. Ildvi'iniann and Koch. See 
XVI, 

Esfimnfiot) af xidpItah'A. Kri(‘l)le and Maiigum. 
See XIXa. 

J*ATF.NT8. 

Nitric acid; Mmnifacture of concentrated . 

Norsk Hvdro-lOlcktrisk Kva('lstofakiies(*lskah, 
Christiania. Kng. Pat. J20,.37<S, 19.0. 1<S. (A])i)l. 
15,241/18.) Jilt. Conv., dO.10.17. 

In the production of nitric acid from nilropm per- 
oxide, oxygen, and water or dilute nitric, acid under 
pressure, tlie oxygen is caused to move' in the same 
direction as the licpiid in the separate parts of the 
ai>paratus, but in a counter current wlu n the plant 
i.s considered as a whole. It thus establishes a 
circulation of the Injuid, an<l also remains as long 
as possible in contact with the li(niid, and good 
yields are consetpiently obtained.— W. .1. W. 

Mtrovs noses [and nitric acid]; rtoccss of yroduc- 

xng concentrated . U. F. Halvorsen, Assignor 

^ to Norsk Hydro-Elektrisk Kvaelstofaktiesclskab, 
> Christiania.^ U.S. Put. l,31(),0r)(), 2:1.9.10. Appl., 
4.9.18. 

Dilute nitrous gases are brought in contact with a 
dry mixture of a base and, an oxide of a metal 
capable of forming easily decomposable compounds 
with alkali and alkalino-carth metal bases. The 
resulting product is subsequently decomposed. 

— W, J. W. 

Ammonia; rroce.ss and apparatus for oxidising 

to form nitrogen oxides and nitric acid. L. C. 
Jones, Syracuse, N.Y., and C. L. Parsons, Wash- 
ington, b.C., U.S.A. Eng. Pat. 132,551, 30.4.18. 
(Appl. 7221/18.) 

In producing nitric acid and nitrogen oxides by 
the oxidation of ammonia, the efficiency of the 
oxidation depends on the temperature of the cata- 
lyst being maintained above 700® C. Heat liberated 
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by the combustion of the mixture may be utilised^ 
lor this purpose, loss by radiation and otherwiiKn’ 
lieiiig prevented by using a special ('ontact element. ^ 
Tliis consists of a laminated, hollow laxly of fine 
gauze sheet carrying the catalyst, tlio laminations 
being contiguous and having opposing heat- 
einittiiig surfaces. .Moans are provicied for tighten- 
ing the gauze cylinder. The contact element is 
further surrounded by a casing lined with refrac- 
tory material to act as a Jioat rellector. The gaaes 
are caused to pass tbrougii the walls of the hollow 
luKly.- W. .1. W. 

.\ mnuuuxi ; JUirner for o.ritifxiion of . FI. 11. 

Maxted and T. A. Smith, Walsall. Fug. Pat. 
1.32,571. 12.8.18. (Appl. 13,t);}7/ 18.) 

A ni HNKH applicable 1,o the o.\idatioii of ammonia 
by oxygen, giving liigh yitdds and without danger 
of explosivm, consists of an annular oxidation 
chamber foriiu'd of two metallic tubes which may 
he provided with a hatlli'. Heating is effected by 
any suitable means witli (arefiil regulation of tern- 
p(‘rature to avoid explosion. Iron may he ummI for 
the coiiKtruetion t>f the Inirner; hut platinum must 
not be employed on a(connt of its too energetic 
action in presence of oxygem. — W. .1. W. 

Sulphur dioxide ; llccovri y of uno.ridised -- - in (he 
contact manufacture of sulphuric acid. British 
Dyes, Ltd., .J. 'runur, and W. B. Davidson, 
Hmldersticld. Ihig. Pat. 1.32, GffI, 1.11.18. 
(Appl. 17,809/18.) 

Loss of .sulphur dioxi<le and pollution of tho atmo- 
spher<‘ are aYoid<Ml by e<uidu('ting the waste gases 
from Mulphurii acid nmniifacture to scriihhers con- 
t.iining waste sodium sulphite (whiih may bo ob- 
tained from the m.inufacture of synthetic iihenol) 
or sodium (‘.irhonatc or milk of lime. 'Pho solution 
is thin treated with hydrochlorit^ acid, suljdiurie 
acid, or waste j)r()du(ds such ns nitrc-cako, floated 
by steam under agitation, and tho liberatc<l sul- 
phur dioxide is drii'il by passing through a cooler 
and returned to the contact clmmhers. 70/ — 80/ 
of the waste sulphur dioxide is recovered, and 
the oxidation efliciciu v is lorrespondingly increased 
from 9:l to 9K W. J. W. 

(Uttaiysev for oxidising read ions [e.g., oxidation 
of .sulphur dioxide]. (I Fllis, MontiLiir, N.J., 
Assignor tn Fllis-Foster Lo. F.S. Pat. 1,314,952, 
2.9.19. Appl, 20.0.1G. 

Fk)R the oxidation of sulphur dioxide, a (aitalyst is 
employed consisting of a inotal of tho platinum 
group and a number of metal lie oxides, ono at least 
of these being capable of absorbing relatively largo 
.imounts of sidpliur dioxide at 759® — 1000® F\ 
(about C.).--W. J. W. 


Sulphuric add; (Concent ration of . F. W. 

Howorth, lioudon. From Norsk Hydro-Floktrisk 
Kvaelstofaktieselskab, Christiania. Fng. Pat. 
132,704, 22.1.19. (Appl. 10.37/19.) 


: Nrnious gases at a timiporaturc of about 1000® C. 

, m.-iy ho employed for the concentration of sulphuric 
j acid if they arc first mixed with a proportion of 
; exhau.st gases from tho concentration ehainbor, by 
: which means the temperature is lowered to 500°-^ 
I OtK)® O. and decomposition of the sulphuric acid 
! is avoided. 'Hie lemaining exhaust gases are 
: saturated with moisture which is readily removed 
by coiidensatieii, — W. J. W. 

Sulphur dioxide; Monufacturfi of — — . J. Gray- 
1 son, Huddersfield. Fng. Pat. 132,387, 31.10.18. 
i (Appl. 17,813/18.) 

Sulphur dioxide is produced, without formation 
of oxides of carbon, by heating sulphuric acid 
(above 70% strength) with 6 to 10% of pitch from 
coal tar or producer-gas tar at 170® — 240® 0. The 
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proo6M i* suitable for utilisation of waste wid from 
the refining of hydrocarbon oils. — W. J. W. 

Svlvhur dioxide; Treatment of Q^ees contain- 

ina E V, Espenhahn, Port Pine, &. Aub. 

U 8. Pat. I,315,18;i:2.y.l9. Appl., 19.10.18. 

Thk gases are washed with an alkali thiosulphat^ 
the polythionato is heated to form sulphate, which 
is then reduced to sulphide ; the latter is used to 
treat further quantities of polythionate, obtained 
in the process, to form thiosulphate. 

JJoric ac.id and sodium horate; Process of making 

. H. IJlunienberg, jun., Assignor to Chemical 

Construction Co., Los Angeles, Cal. U.S. Pat. 
1,295,958, 4.3.19. Appl., 4.12.17. 

Waste gases obtained during the calcining ol 
borate ores containing suspended borat^ are 
treated with an acid (dilute sulphuric or nitric acid) 
to form boric acid, which is then separated. Sodiiim 
carbonate solution may be used in place of the acid, 
in which case sodium borate is produced. — W. F. F. 

Hydrofluosilicic-acid yas; Apparatus for absorbing 

and separating silicic acid therefrom. K. F. 

Stahl, Pittsburgh, Pa. U.S. Pat. 1,315,250, 
9.9.19. Appl., 18.8.17. 

Gases from the treatment of phosphate rock by 
acid, containing hydrofluosilicic acid, and silicic 
acid in suspension, are passed tangentially into the 
lower part of a closed cylinder, and after being 
sprayed with v\ater are discharged through an 
aperture in the centre of the top. — W. H. C. 


added to fresh portions of the aluminate solution 
I to start precipitation therein. The coarser par* 
j tides are washed free of dissolv^ matter and fine 
• particles, and the wash water is returned to the 
I precipitated liquor. — L. A. C. 

Zinc chloride I Manufacture of . 0. W. 

Storey, Madison, Wis., Assignor to C. F. Burgess 
I Lalmratories. U.S. Pat. 1,314,715, 2.9.19. 

; Appl., 26.9.18. 

I Zinc chloride is produced by the direct combina- 
tion of zinc and chlorine in the presence of water, 
i -L. A. C. 

I _ • 

j Titanium oxide; Process of making . E. R. 

! Darling, Montclair, N.J^ Assignor to Essex 
1 Laboratories, Inc. U.S, Pat. 1,315,011, 2.9.19. 

! Appl., 18.1.19. 

1 Titanium chloride vapour, produced by heating 
i finely-powdered titaniferous oro to a high tempera* 
I ture in the presence of chlorine, is passed into a 
; solution of glucose to form titanium oxide, which 
I is filtered off, washed, and dried to form a fine 
I i)owder. — L. A. C. 

I Nitrous oxide; Method of purifying — ^ — . A. R. 
Warner, Assignor to Lakeside Hospital, Cleve- 
land, Ohio. U.S. Pat. 1,315,354, 9.9.19. Appl., 
6.11.14. 

Commercial nitrous oxide is treated at atmospheric 
temperature with solutions of potassium perman- 
ganate and sodium hydroxide, and then with dilute 
sulpburit; acid. — W. J. W. 


Hydrofluoric acid; Process for producing -- — . 

E. S. Fickos, Pittsburgh, Pa. U.S. Pat. 1,316,669, 
23.9.19. Appl., 8.10.18. 

The raw material is fed into a stationary elongated 
retort at one end, continuously moved and agitated 
along the length of the retort, and discharged at 
the other end, whilst the hydrofluoric acid vapour 
is removed as produced. — S. S. A. 

Alkali pcrcarbonates; Manufacture of . 

Deutsche Gold- und Silber-Scheido-Anstalt vorin. 
Rbssler, Frankfort, Germany. Eng. Pat. 116,903, 
21.6.18. (Appl. 10,282/18.) Int. Conv., 18.5.17. 

A PEROXIDE or peroxide hydrate of an alkaline 
earth is treated below 0° C. with a solution of an | 
alkali carbonate in the presence of magnesium 
silicate or sodium silicate, with the exclusion as 
far as ^lossible of substances having a decomposing 
effect, such as most Malts and oxides of heavy 
metals. The mixture is filtered, and from the 
filtrate the porcarbonate is salted out by means of 
common salt. — S. S. A. 

Fluoride precipitates [of the rare-earth metals']; 

Process of obtaining . W. S. Chase, Lake- 

wood, Ohio, Assignor to National Carbon Co., 
Inc. U.S. Pat. 1,314,571, 2.9.19. Appl., 31.1.16. 
Fluorides of the rare-earth metals are precipitated 
by adding a soluble complex boro-fluorine com- 
pound capable of only slight dissociation into 
fluorine ions to compounds of the rare-earth metals 
in the presence of water. — L. A. C. 

Aluminium [hydr'joxide; Atiparatus for producing 

. Process for producing aluminium oxide. 

Production of ciluminium oxide. R. S. Sherwin, 
East St. Louis, III., Assignor to Aluminium Co. 
of America, Pittsburgh, Pa. U.S. Pats, (a) 
1,314,709, (B) 1,314,710, and (c) 1,315,045, 2.9.19. 
Appl., (A and B) 20.10.17 and (c) 20.6.19. (a) 

Renewed 23.11.18, (b) 7.12.18. 

Aluminium hydroxide is precipitate by suspend- 
ing aluminium hydroxide m a solution of an alkali 
aluminate. The finer particles of the precipitate 
are separated from tM coarser particles, and are 


Treating material with gas or vapour; Process 

I of . F. L. Slocum, Pittsburgh, Pa. U.S. 

Pat. 1,315,532, 9.9.19. Appl., 21.9.17. 

In the production of ammonia and its compounds 
from a carbide and nitrogen, all the necessary 
reactions are carried out in a continuous series of 
operations and in one apparatus. — J. F. B. 

Ammonia and ammonium compounds; Process of 

producing . G. G. Taylor, Grafton, and I. E. 

Knapp, jun., Coraopolis, Pa. U.S. Pat. 1,315,534, 
9.9.19. Appl., 13.9.17. 

Material containing nitrogen capable of being con- 
verted by heat into ammonia is saturated with 
water and then heated in the presence of steam 
to or above 450° C. — W. H. C. 

.4r/u>ionfwm nitrate; Process of producing 

W. S. Landis, Assignor to American Cyanamid 
Co., New York. U.S. Pat. 1,315,674, 9.9.19. 
Appl., 15.3.19. 

A solution of nitric acid is neutralised with 
ammonia, the vapours evolved being recovered and 
returned to the solution. — W. J. W. 

Cyanamide ; Process of manufacturing •. W. H. 

Middleton, Niagara Foils, Ont., Assignor to 
American Cyanamid Co., New York. U.S. 
Pat. 1,315,678, 9.9.19. Appl., 14.5.19. 

Nitrogen is caused to combine with carbide in a 
suitable furnace by passing an electric current 
through a resistance placed in the carbide. The 
interior of the furnac/e is lined with a material 
with a roughened surface which provides free 
spaces for the better distribution of the nitrogen. 

* — W. J. W. 

Cyanamide; Process for the production of 

F. Gros et Bouchardy, Paris. Eng. Pat. 132,622, 
24.9.18. Uppl- 16,640/18.) Int. Conv., 3.11.17. 

Powdered calcium carbide in thin layers is con- 
veyed through a high-temperature aone in a tunnel 
furnace in counter-current to a stream of nitrogen. 
The calcium cyanamide produced is immediately 
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cooled in a second 2 Sone of the furnace and auto- ; 
matically removed. — S. S. A. 

Carbides; Method of grinding and cimveging . 

(jr. Polysius, Dessau. Ger. Pat. JU2,GvSo, 19.11.16. 

Gases containing: little or no oxygen, e.g., the , 
waste gases from lime-kilns, are led into the 
grinders and mechanical convenors used in the 
ma)iufacturo of carhide.s in order to minimise the 
risk of tire or explosion.- Ti. A. V. 

i\ itrc-cakf ; Method of treating . J. Beveridge, 

Chatham, Now Brunswick. Canada. T.v^. Pat. 
1,315,811, 9.9.19. Appl., 7. 1(1. IS. 

Nituk-cake is heated with carlamaceous material 
in a non-oxidising atmosphere at a temperature 
which converts the acid sulphato into normal sul- 
phate. The sulphur tric^xide and dioxi<le evolved 
are rer'overed as sulphuric acid and sulphite 
respectively. — S. S. A. 

i\ it re-tfironiposim; appaiatuii. N. L, Ifeinz, La 
Salle, 111. L.S. Pat. 1,315,831, 9.9.19. Appl.. 
15.9.15. 

'riiK appar.atus comprise.s a lire-hox provided v\ith 
a Hue containing a receptach' for sodium nitral(‘, 
and connected with a further Hue, communi- 
calion with which can be (Ios(‘d by means of a 
damper during the rmnoval of the nitre receptach'. 

-S. S. A. 

Mine-water {containing ferric sitfphate and sni- 

■plnirie acid]; Ctocess of treating and pro- 

ituet thereof. A. F. Hoffman, Pittsburgh, Pa. 
U.S. Pat. 1,315,836, 9.9.19. Ajipl., 10.12.17'. 

Tiif, mine-wat(‘r is trc'aU'd nith a (juantity of an 
alkaline substance suHiciont to convert the major 
portion of the ferric sulphate into ferric hydro>i<l(' 
and the remainder of the soluble iron compounds 
into basic sulphate*. The precipitate of hydroxide ’ 
and ba.8ie sulphate is separakKl, and dried at a. 
tc'inperatiire too low to r<‘mov<' tlui water of con- ; 
stitution of the ferric hydroxide. 

Lime; Method of prodneing . A. S. Dwight 

and B. L. Lloyd, Assignors to Dwight ami IJoy<l 
.Metallurgifal Co., New Yr)rk. U.S. Pat. ' 
1,315,952, 16.9.19. Appl., 30.12.12. Benowed ! 
8 2.19. 

A THIX layer of an intimate and finely-divided ' 
mixture of fuel material ami calcium carbonate is 
deposited on a layer of lime. 'I'ho mixture* is 
covered by a layer of fuel. The covering layer is 
fired, and air is passed through the v hole mass to 
effect cornbu.'-'tion of ilu* fuel. S. S. 

/jirronitnn ; Basie sulphate of - and method of 
making the same. bL J. Pugh, Glcnsidc, Pa., 
Assignor to Pcnnsvlvania Halt .Manufacturing 
Co., Philadelphia, 'Pa. U.S. Pat. 1,316,107, 
16.9.19. Appl., 15.7.18. 

iSiTi.Miunic acid is added to an acid solution of 
zirconium oxycliloride, and the mixture is heatc'd. 

- S. S. A. 

Barium hi/dro:ride ; Process for preparing from 

barium sulphide. K. A. Barnes, South San 
Francisco, Cal. U.S. Pat. 1,316,133, 16.9.19. 
Appl., 7.2.18. 

A SOLUTION of barium sulphide is rapidly cooled ; 
to a temperature at which cr^ystals of barium j 
hydroxide are formed. — S. S. A. i 

Fixation of atmospheric nitrogen; Apparatus | 

for . J. S. Island, Assignor to E. P. Cole- i 

man, Hamilton, Ont. U.8. Pat. 1,316,445, | 
16.9.19. Appl., 16.11.17. i 

An annular electric flame is created in an annular I 
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space Ikdween a pair of electrodes, the opposing 
walls of the clof troiles being so formed as to direct 
a current of air outwards and at right angles to 
the faee.s of the eleetrode.s. whereby the flame is 
disUmded in a (louble-walled, tubular fashion, 

— W. J. w. 

Potassium chloride and borax; Method of 

sepnratchf obtaining from eertain dry salts, 

N. Wrinkle and W. A. Kuhnert, San Francisco, 
Cal. I .S. Pat. 1,316.755, 2;L9. 19. Appl., 22.5.19. 
A MixTruF. of dry salts containing potassium 
chloride and borax is tia'ated with a solution of 
sodium hydroxide to produce soilium motaborate 
soluble in the Ihpiur. 'I’lu' insoluble erystalH are 
removed, ami by treating the liquor with carbon 
dioxide, the sodium metalauate is converted into 
instiluble sodi«nn l)il)or ite from wliicb the mother 
liquor is removeil. - S. S. A. 

Mcrcin g; Process of i ecorenng — — from mercury 
simtge. 11. W. Mallu',sou, Sbawinigaii Falls, 
Canada, f'ng. Pal. 132,559, 18.6.18, (Ap])l., 

19,072/18.) 

Tmk process i-'IaU's lo the recovery of meia uiy from 
mercury sludge, (su< li as that obtaiiu'd in tlu' nianu- 
faef uK* of a( I’taldehydi' (see Fng. Pat. 132,557, 
p. 815 a). 'I'he .solid poi tion, which i.s si'paraU'd 
from the litpiid by oedimental ion, is neutrali.sinl and 
li(‘ated fo Kxr 125'^ C. to effect juLriial deiximposi- 
tion of men ury compounds ami causes the particles 
of metallic mcia ury to cojilesK*. Th<' collected iner- 
cury ii-i ri'inovcd, and a further separation of 
metallic mercury is effected by dry-grinding the 
r<-mnining mass, wliitli is then Im'uUmI to 100'^ - 500''’ 
C. to decompo.s<' im-nury comjiounds, and finally 
freed from noii-uH rcuric matt^'r hv wet-grinding. 

— S. S. A. 

iMcrcury; Crocess of o.cidising - . H, W. Mathe- 

son, Shawinigan ]''alls, ('anada. Fng. Pat. 
132,560, 18.6.18. (Ap))!., 10,073/18.) 

'Pine oxidation is effecteil <*b'etr^)ly tically. A la^vn* 
of mercury placed in a suitable pan or cell sorves 
as the anode. 'Phe pan its chargi'd witli an ticid or 
alkaline electrolyte (e c/., a .3 — 10% solution of 
< anstie soda), whi<‘li is ( ontinuotiBly agitated during 
the process, and in this solution a cathode of iron, 
nickel, or other suitable metal is suspended. The 
eh'ctrolyte is jmriodically agitated with increased 
violem e. A ( iirreut of ah^ut 55 ampa. jier sipiare 
foot of mercury ex|)ow>d to the electrolyte and at a 
|)otontia1 dilTorencc of 8 — 10 volts is employed. The 
oxide is .separakal by sedimentation, neutralised, 
and washed fix^e from salt. -S. S. A. 

y it rates; f^rocesses for prodiicfuni of by means' 
of bacteria. (’. 3'. Tliors.sell and H. L. B. Lun- 
(F'li, Gothenburg, Sweden, b^ng. Patis. 132,625 
and 132,626 , 26.9.18. (Appls. 15,667 and 

15,609/18.) 

See U.S. Pats. 1,288,75-1 - 5 of 1918; tliis J., 1919, 

134 a. 

Potassium {compounds]; Process for recovering 
— -from jtotassium-henring silicates. A. Oraiiel, 
Toronto, Canada. Fng. Psit, 132,693, 30.12.18. 
(Appl. 21,808/18.) 

See U.S. Pat. 1,289,736 of 1918; this J., 1919, 536 A. 

Pecovering acetic ficid. U.S. Pat. 1,314,765. See 
XIXa. 

Acetic acid. Eng. Pat. 132,558. See XX. 

Compound of lime and bromine, Eng. Pat. 131,760.. 
See XIX B. 
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VIIL-GLASS; CERAMICS. 

iJUm coloured yellow hy corhon. L Springer. 
Bpreciisaji), J9JII M ChmrZeit^ 1919, 4d, Ihp., 
191. 

The nuthor fou< .s|jou ;i uiat snhhur is not essential 
in tlio pnxluf tioii of yeJJow colour in frlasn by car- 
bona(<'()MH nuch as (.*liarcoal, cok<‘, soot, 

rn'iini of tartar, etc. Wlien such yellou' 
glasses are dcronijHK'icd by hydrofluoric acid about 
/ ^ of a 1/gbt black residue is Jett. About tuo- 
tliinls ot tlie carbon usial is volatilised during the 
tijsion of Lite glass. Tlio intcui.sity of tlio yellow 
colour |)rodiice(l by either carbon or sulphur in- 
crea.siv; with I he alkalinity and fusibility of the 
glass. A. B. S. i 

and ; The ternary ; 

.Hjfsteiii.^ . A. Meissner. Zoinent, 1919, 8, 

29(i 29H, (Ihcni. Zontr., 1919, 90, III., 

bll. 

Tub iomporatu re-concentration relationship.s, in 
the systein MgO-Al^^O^-SiO^, ol tlu» dilFeis'iit crys- 
tallising phases in e(inilil)riuin with the li(iuid 
phaw, are rcpreHent(*d by a diagram and a imalel. 

A ternary (s>m pound 2MgO. A 1 .. 03 . 8 i 0 ^ wn« specially : 
investigaUal. It is unstabh* at its melting point, 
and has a notable Umdeiuy to form mixed crvvstals. > 
Two forn>8 of the eonip(mnd were observed, the un- 
stable /x-form crystallising from glar<s('s at tempera- 
tures in the neighbourlKMxl of 95(P C. and changing i 
at highm' temperatures into the stable a-forni. The : 
prop(‘rties of both forms, and j)articidarly of the 
a-iorm, clos('lv resemble those of the mineral (or- 
dierile. The systcmi ('aO-AlaO^-MgC) is fairly 
simple, as no ternary compounds are stable in 
(Hiuilibrium with the li(iuid phase. The relation- ' 
ship between the simple components and the binary 
compounds dCaO.Al.O,, ^daO.nAl./),, CaO.AbO.^ 
OCaO.AAljO,, and MgO.ALO, were worked out. anti 
ar<5 represented on a series of diagrams. A new form 
of alumina is descrilK'd and is dt'signated /?-Al,().,. 

E. ii. n. 

Sfoneirare in industry. KalU^nbach. See I. 

ltefrncfi)ry materi(ds for eoke-ovens. Hancock. 
See IJa. 

P.MENTS. 

KnamcUinii rowpownd.s and product; rroc(\^s of 

makinii opaquiny and ^ . l‘\ Preusser, CoJognt*- 

Ivalk, ChM'iminy, Assignor to The Chemical 
Foundation, Inc. U.S. Pat. l.lllPKll, 2.9.19. 
Api)l. 2S.ll.i:i. 

(kmrouNDs siiiiahie for producing opacity in 
enamels etc. are obtained by the reaction of com 
munds of the opai-ifying eloments, “ which exhibit 
K)th metallic and metalloid pro]KM’lies,” with .salts 
or salt-like (^impounds of non-opai‘ifving <‘arths and 
alkaline-earth metals wliich ar<^ insoluble in llu' cold 
in fluxes, glazes, enamels and glas-si's, and elimi- 
nating soluble and volatile constituents from the 
product.”” A. B. S. 

Enamels; Clondiny composition for and process 

of makitKj. P. Ever, Halberstadt, Cermany, 
Assignor to The Chemical Foundation, Inc. U.S. 
Pat. l,:n 1,861, 2.9.19. Appl., 6.11.16. 

A COMPOUND of zirconia and boric oxide having a 
ratio of zirconium to boron substantially greater 
than is ropresontc'd by Zr().^, 2 B 20 , is added to the 
enamel as an opacifying agent.- A. B. S. 

EnameJtcd V'are; Manufacture of . K. D. 

Cooke, Assignor to Columbian Enameling and 
Stumping Co., Terre Haute, Ind. U.S. PaU 
1,316,018, 16.9.19. Appl., 4.4.19. 

Sheet steel, p rev iouslfp coated with oil, is made into 


Cl. IX.-BUILDING ^AXEaiALS. 

I ware of the desired shaw, and heated to ren,ov« 
the oil and produce a thin coating of oxide Th 
enamel is then applied and the ware Bred. By tht 
I procedure the customary treatment of the oiled 
I surface ^ and the subsequent pickling prior to 
I enamelling are avoided.— A. B. S. 

I Befractory materials; Apparatus for the fusion of 

. K. A. Hoyle, IVorcx^^ster, Ma^s. U.S. Pat. 

1,314,871, 2.9.19. Appl., 1.7.18. 

Bekhactoiiy materials are fused electrically in a 
series of pits, placed in a row, the electrodes being 
carried by an overhead ruiiwav to each pit in turn. 

~A. B. S. 

C/as.v; Apparatus for production of sheet . 

T. J, McCoy, Shinglehoiuse, Pa., U.S. A. Eng. 
Pat. 132.619, 11.10.18. (Appl. 16,591/18.) 

Abrasives; Manufacture of artificial — — . A. T. 
Snodgrass, ManchefiU^r. U.S. Pat. 1,314,835, 
2.9.19. Appl., 22.6.18. 

Sek Eng. Pat. 113,731 of 1917; this J., 1918, 213 


IX. BUILDING MATERIALS. 

Bituminous road materials; TUtramicroscopic 

€ l am ination of disperse colloids in . E. C. E. 

Jx)rd. J. Agric. Pcs., 1919, 17, 167-176. 

In certain hard nativt' as])halts liighly dispersed 
mineral matter occurs in largo amount, and 
Bichardson has concluded that the groat ad- 
liesive properties of such asphalts are con- 
nected with the absorption exerted by this 
colloidal niattej’ on the bitumen (this J., 
1915, 412; 1918, 59 a). The author has 

therefore developed a method of ultramicro 
scopical analysis for the determination of the num 
her of disperse particles in any type of bitumen. 
The utilisation of a paraboloid substage eondenscr 
with suitable microscopic apparatus in conjunction 
with a specially designed cell (OT mm. deep and 
2%5 mm. diameter) ground out of an ordinary 
microscope slide, enabled satisfactory counts to be 
made at a magnification of 320 diameters. Tlie 
colloidal solutions were made up in an optically 
empty solvent, which was sufTieiently viscous to 
damp the Brownian movement. This solvent was 
made by fluxing 2*5 grms. of Mexican oil asphalt 
witli ()’5 grm. of paraflin wax, diluting to 1(K) e.e. 
with benzene containing 10% of alcohol, evaporat 
ing to constant weight, re dissolving in benzene, 
and lilt(‘ring through an aliindum tube clogged 
with macerated filter paper. The asphalt under 
exaiuiiintion was made up in benzene to a 2% con- 
centration, allowed to stand 17 hours, and then 
eentrifiiged for 1 hour to remove coarser particles. 
From this solution 1 cub. mm. was dilutA’d with 
paraffin oil U) 10 e.e. so as to obtain an ultimate 
concentration of 1;5000 of the colloids present in 
the original sample. 

I ITtru-microseopie. Counts of Colloidal Particles in 
[ Bituminous Solutions. 

No. of particles 

; Bitumen. rouiUod per c.c. 

i at) 1:5000 dilution. 

I Trinidad asphalt 406,256 

! Hefined Trinidad asphalt and clay ... 30,529 

! Trinidad petroleum residuum and clay ... 169,262 
j Mexican oil asphalt and clay 108,113 

j The clay sample contained 33% ,of sandy clay incor- 
I porated by heating an aqueous emulsion of clay 
and bitumen until all moisture and gaa was ex- 
pelled. — A. E. 
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Patents. 

Concrete; Burned shale and method of prcjHirin<j 

the same and [lioht-weighi] - made thercnj, 

0. Ols^^n, Oakland, Cal. Pat. 1,311,752. 

2.9.19. Appl., 22.0.18. 

A MixTUiiK of (Tuirsa and fine particles of shale 
which has been burned, but not sintered, is u.sed 
as an aggregate in the preparation of eonerete. 

-^A. B. S. 

Ccinent-hil.n (jasrs: Pioccss an<t aitpniaiua for cooJ- 

intj and the recovern of dust therefrom. L. 

Stevens, Al])ena, .Midi. U.S. l*t. 1,315,251, 

9.9.19. A])])!., 29.12.15. 

Casks from a eeinent-kiln are niixe<l with a regu- 
lated amount of air saturated with water, then 
with a current of cool air, and are afterwards 
passed through a dust separator in wliieh the dust 
IS precipitated in a dry state. A. B. 8. 

Coueretc, and method of manufaet urc thereof. O. 
Olsen, Oakland, Cal., O.S.A. Eng. Pat. 132,593, 
13.9.18. (Appl, 14,938/18.) 

8i-m U.S. Pat. 1,31 1,752 of 1919; preee.ling. 

Mi. ring (onerete. Eng. Pat. 132,652. See 1. 

I/nnc., U.S. Pat. 1,315,952. Sec VII. 

Ihiildingu for stoCnuj e.ridosives. Cer. Pat. 393,983. 


X. METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Iron in iron ores; Dete rmination of hi/ means 

of pcnnamianate . Jt. Seliwarz. Chem.-Zeit.f 
19)9, lit, 199 599. 


ganese to ascertain the amount of current rtHjuired 
for satisfactory melting. The current consumed 
during the working day wiis plotted against the 
tons inelteil, and the points connocted fairly 
accurately by means of a straight line. With tliis 
lino as a basis for satisfactory working, it is easy 
to calculak> the enrreiit re<iuired for any charge. 
'Hie method is fairly reliable, and can bo used to 
compare furnaces of dilferent melting capacities, 
ainl might also he nseil for other processes. 

- J. W. 1). 

Invar; Theoi g of K. Honda and H. Taka^i. 

Faraday Soc., .Inly 14, 1919. [Ailvanoe ])rool.] 

Invar is a sP'd on Gaining 35*4,/ Ni, having nil 
extremely low i-oetlKUimt of tiurniul expansion. 
It is concluded that sneh a steel is roversihlo, i.e., 
that the changes on healing and cooling occur at 
or about the same tmnperaturo down to tlio tem- 
perature of liquid air. Other elements such as 
manganese or ehromiiim may be added to the 
nickel steel to produce other “ invars ” in whi<4i, 
as d(*sired, a small positive or negative, (oeilieient 
of (‘xpansion may lie ohtaineil. Tiie nickel steels 
containing from 28 to 70,7, Ni are nsnally con- 
sidered to !)(' r<‘\ lusihle ; the authors consider 

that if cooled siiflit iently Iht'se also lu'eonie irre- 
versible. 'l'h(' transformations oetuirring in nii-ke! 
iron alloys an? ('Xplainial without the net'essity of 
assuming a eompoimd of iron and nickel by tlie 
application of the following generalisation : The 
«ri(ical point of a ferromagnetii’ siihstaiKie is 
lowered by the addition of a non inapnetii? or 
of a ferromagnetic material whoso critical point 
i.s lower. On the other hand its critical |)oint is 
raised by adding to it a ferromagnetic substance 
whqso criti<‘al point is higher ami whidi forms a 
solid solution. I‘\ (7 Tli. 

lr<)n-chromium athajs; i'onstit ution of . E. 

diinecke. /. Elektroiihem., 1917, 23, 49 — 55. 


4hk author rejilies to a recent paper by Brandt 
(this .E, 1919, 662 a) and maintains that the addi- 
tion of sodium silicate to the titration mixture is 
of advantage provided that the titration is carried 
out under the conditions given originally by him- 
self and llolh's (this 3., 1919, 179 a). 14io nw? of 
a largo quantity of sodium silicate is to he avoided. 

-W. P. S. 

Nature of the ,1, transformation [in ] 

ami a theory of quenetiiuij . K. Homla. iron and 
Steed In.st., Sept., 1919. [Advance copy.] 22 
pages. 

Tiik author gives a s<’i‘ies of <*xpansioii and (ontrac- 


'PiiK sy.sUun iroii-ehrominm consists of a t^inglo 
cnteetic which can form mixed crystals with either 
component, 'lia* cnleciii* contains 75/, Cr, and 
melts at 1329'H!. ; the limits over which mixed 
cr.vstals are formed are 55 / " -Ho/, Cr. Tho cryB- 
tallino sinictnre of the alloys is finer the greater 
tho percentage of chromium. The alloys are all 
tough, and only in tln^ case of alloys rich in 
chromium (aliove 81)/) is it possible to break 
them on an anvil. 'Hie alloys are easily scratched 
by steel and are easily polished. Nitric acid, even 
when boiling, is wiLhout^uction, but hot l*.l sul- 
phuric acid attacks them readily. (See also J. 
Clieni. Soc., .Nov., 1919, ii., 168.) — J. F. 8. 


tion curves, obtained with a modification of 
Chevenard’s dilatoineter (this J., 1917, 881), of a 
number of steids of varying carbon content, and it 
is (lediKxd that tlie so-called A, point eonsisU-i 
of tin* compound transforniniion : — Pearlite 

sorbite ( 7 ;!) tro(.stite) martensite austenite. 
Quenching consists in retarding the change from 
austenite to martensite to room temperature in 
Older to arrest further changes to troostitc, sor- 
bite, and pearlite. The troosLilic; structure usually 
obtained by quenching and then tempering car- 
bon steels can be obtained by a simple or a stepjied 
quenching. The heat of transformation from :uis 
tenite to martensite was found to he 4*3 calories. 
Alartensite has two forms. When austenite is 
cooled /3-niartensite is first formed, then changes 
into o martensite. Tn heating pearlitic steels the 
reverse changes takes jilace. a-Martensite is more 
easily etched by picric acid, and more easily tem- 
pered by heating than /S-martensite.— T. fl. Bu. 

EUctric steel furnaces; Current economy in — . 
F. Hartig. Stahl u. Eiscn, 1919, 40, 11/0—11/3. 

/ SBBtBi of experiments were carrM out with a 
iwo-phase induction furnace melting ferro-mon- 


, Niel:ei-elir<nne steel; Temper hritileness of . 

(1) It. II. (Ireaves. (2) It. H. (Iroaves, M. F(41, 
and It. A. Hadlield. Iron and Steel Inst., Sept., 
1919. [Ailvanca? cofiy.j 20 pages, 
j IhiK elUatt of slow and ra])i<l cooling alter temper- 
I ing on the mechanical properties of steel of the 
j following approximate composition, C ()’25%, Mn 
; 0*5/, Cr 0*6 , and Ni 3 o77, was studietl. Material 
! slowly cooled from tin? tempering temperature was 
I almost identical in tensile strength and micro- 
j structure with the (|ucnched material, but gave 
1 v(‘rv different ini[)act figure.s. Tempering treatment 
I of the hardened steel involving raiiid t:ooling from 
I OOO'^ C. or above f)rndu(‘ed good impact results, but 
: slow cooling from tlie same temperature produced 
i eonsi(lcrabl.v lower impact figures. The impact 
i figure after slow cooling from the tempering tem- 
• perature was lower, the higher the original har- 
dening temperature. Iteheating to about 520° O. 
resulted in brittleness whatever tho subsequent 
rate of cooling. Reheating to a higher tem- 
perature followed by slow cooling also produced 
brittleness. Brittleness can be removed by re- 
heating to 600°— 670° C. and cooling rapidly. The 
^ 1)2 
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results are in accord with the hypothesis of a 
critical range of temperature near 550° C. Above 
this temperature the tough condition is stable, and 
below it the brittle condition. Experiments were 
carried out on a large scale on an extruded steel 
tul)<* of approximately the same composition, and 
the results entirely confirmed the conclusions from 
the laboratory experiments. — T, H. Bu. 

Iron a'/oiis; Influence of chemical composition and 
heat treatment (d ----- upon their inaijneftc pro- 
perties^ specific resistance, and density. E. 
(iumlich. 8tahl u. Kisen, 1919, 39, 765—771, 
80(h-80r), 841-^ 847. 901—907, 966-972. 

A i)ET,\na-;i) account, with innnerous tabltw and 
photomicrographs, of an investigation carried out 
at the Physikalisch Technisehen Beichsanstalt, the 
chief resulis of which have already been noted 
this ,1., 1918, :i74 a; 1919, 179 a). 

Corrosion of metals. Itusiimj of iron. F. Goud- 
riaah. Chem. Weckblad, 1919, 16, 1270—1285. 
The author lias investigated the conditions which 
influence tlu‘ corrosion of metals, especially of 
iron. In phre, air free water the action is purely 
electrolytic and sfion ceases. When oxygen is 
dissolved in the water, active (corrosion takes place, 
proportional to the ditlerence between the rate of 
formation of ions and their oxidation. (karbon 
dioxide jilays only a secondary jiart and is not 
essential for corrosion. The greatest corrosive 
effect i.s observed where the iron is in contact with 
both air and water. Convection currents in the 
liquid, and renewal of the li(|uid, increase' corro 
sion. In boilers, the high proportion of oxygen 
in the air expelled from the water is responsible 
for severe action on the iron. In very dilute elec- 
trolytes, such ns salt solutions, iron is not at- 
tacked, but as the concentration is increased, a 
maximum corrosive effect is reached at a “ critical 
concentration.” With many ch'ctroly tes further 
concentration diminishes the effect, and a “ limit 
concentration ” is obtained at which no corrosion 
takes place. The supposed negative action of solu- 
tions of sodium salts must therefore be considered 
in connection with the concentration of the solu- 
tion. Solutions of ammonium salts arc generally 
very active. Tables showing values for various 
electrolytes are given. The influoiuo of tempera- 
ture lias not been definitely established. Motion 
in the electrolyte w'ill tend to accelerate corrosion. 
The condition of the metal itself is an important 
factor. The impuritirs in iron set up different 
potentials in the im'tal, and thereby induce sub- 
sidiary corrosive oflects. The metal may be pro- 
tected by covering it with a metal of lower poten 
tial ; on the other liand, contact w ith a metal such 
as copper or nu kel increased the eorrosion by 257' 
— 47 7o and 117 — 19% respectively. The author 
gives many references to the work of other inves 
tigators. (See also J. Chem, Soc,, 1919, ii., 467.) 

— W. J. W. 

Platinum ores; Nar method of analysing . 

Comjiosition of native jilafinums from the Urals. 
L. Dnparc. Helv. Chiin. Acta, 1919, 2, a24— 837. 
The mmles of occurrence and processes of extrac- 
tion of platinum in the Urals are described, ,and 
the following method is given for the analysis of 
platinum ores. The ore (10 gnus, at least) is 
treati'cl with aqua reqia at 80° C., the uiulitssolvnl 
iridium osmide and sand being washed, weighed 
together, and then fused, in a small refractory 
crucible previously glazed with borax, with 5—6 
grras. of granulated silver and excess of boric 
anhydride. When cold the crucible is broken, and 
the metallic bead washed with sulphuric acid and 
treated with nitric acid, which dissolves the silver 
but not the osmide. The latter is filtered off and 
washed with boiling ^ater. the moist filter being 
carefully incinerated and the weight of the osmide 


determined; the sand, removed by the borax, is 
deterained by difference. The filtrate from the 
osmide and sand is freed from nitrous products by 
repeated evaporation with hydrochloric acid, the 
residue being dissolved in hot water, and the solu- 
I treated for 30 minutes with a stream of 
I chlorine, and afterwards evaporated to a pastv 
I consistence in an air-bath at 38°— 42° 0. ; by this 
I treatment the iridium is maintained as ‘tetra- 
I chloride, and reduction of the gold and formation 
i ot baaic salts are prevenU'd. From 25 to 30 grins, 
of ammonium chloride is then added in small quan- 
tities, all the platinum and iridium being thus 
precipitated as double salts, which are filtered off 
alter tw'o days and washed with cold saturated 
ainrnoniiiin chloride solution (500—600 c.c. re- 
quired) until the wash liquor fails to give the iron 
reaction w'ith thiocyanate. A little alcohol is added 
to tlie filter, the filtrate being evaporated to dry- 
ness, and the residue dissolved in w'ater and added 
I to the first filtrate. The filter and its contents are 
i then incinerated in a niiifile furnace, and the 
' spongy mass triturated with hydrochloric acid in 
: a porcelain dish to remove the last traces of iron, 

I then calcined in a current of hydrogen and cooled 
; in carbon dioxidi*; the iridium and platinum thus 
I obtained are weighed together. To separate the 
I iridium from the platinum, the spongy mass is 
I treaUHl in a poreolain dish with aqua reqia dilntod 
j with fivT times its volume of water, the tempera 
! lure being k('pt below' 50° (7 and the dish covered 
I to pn'veiit evaporation ; this oi)erntion is repealed 
I W’ith oceasional renewal of tlie liquid until diges- 
I tion for 12 hours with fresli liejuid produees no 
; further action. The residue is w'ashed w'ith 10/ 

: hydrochloric acid, filtered, wa.shod, cal(uned in 
; hydrogen, and cooled in earbori dioxide; this 
I represents the iridium. 4'ho filtrate from the 
ijridium is precipitated with ammonium cliloride, 

' and the platimim estimatt'd in the usual w'ay; it is 
; well to treat this ])latinum a second time w ith the 
dilute aiiua reqia in order to ensure complete 
j separation of the iridium. 'I'lie filtrate from tin? 

! first ammonium chloride precipitation is treated 
i on the w’ater-.bath with 0*75 — 1 grm. of dimethyl- 
j glyoximo dissolved in l)oiling w’ater and healed till 
1 a yellowish-browui (yellow in absence of gold) pre- 
I cipitate is formed, which is filtered off, waslied 
with faintly acidified water, dried, and calciiu'd in 
a tared porcelain crucible. The sponge obtained 
: is redissolved in a<jua. reqia, and the nitric acid 
' expelled by rejieated evaiioration w ith hydrochlorie 
! acid, the residue being treated with w’ater and 
I amiuoninm chloride added to precipitate any 
platinum still present; llu* w'eight of the phitinnm 
I thus obtained is added to that previously found. 

! The filtrate from the platinum is eva})orated to 
i dryness, and the residue treated several times 
I with nitric and then with hydrochloric acid; after 
; again evaporating to dryness the residue is dis 
solved in w'atcr and the solution heated to 60° Ch 
; after addition of 2 grins, of ammonium oxalate, 
i Precipitation of the metallic gold is comiilete after 
i ‘1 — 6 hours; this is filtered off, w'ashed with 
: acidified w'ater, dried, calcined, and weighed. 

! The filtrate from the gold is treated with ammonia 
j until only feebly acid, and then wdth 1 gnu. of 
dimcthylglyoxime dissolved in boiling water, the 
I yellow' precipitate formed being filtered off, wuished 
j with acidified water, dried, calcined in hydrogen, 
cooled in carbon dioxide, iind weighed as metallic 
palladium. The filtrate from the gold and 
palladium is reduced by treatment with 50 grms. 
of pure zinc and 50 grms. of concentrated hydro- 
chloric acid for 5—8 hours, the black mass bein^ 
rapidly filtered off, washed until the washings fail 
to react for chlorine, and filter and precipitate 
incinerated in a tared porcelain crucible. After 
trituration in a glass mortar with 50% nitric acid, 
the calcined mass is treated for about 2 hours with 
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this ncid, the clear liquid being then decanUnl off 
«nd the treatment repeated, fhe residue oontuins 
the rhodium (often with a little platinum); the 
filtrate, which contains all the copper (and some 
times traces of rhodium) is evaporat 4 ?d several 
times to dryness with concentrated hydrochloric 
acid, the residue being treated with water and the 
copper ^recijiitated as thiocyanate in the ordinary 
way. 1 he filtrate from the loppcr is evaporateii 
to dryness, tlio n'sidiie being treated with nitric 
acid to decompose the thiocyanates, dissolved in 
water, and redtua'd witli zinc and hydrochloric 
acid. Any traces of rhodium are tlins precipitated, 
and, alter filtration and calcination, are added to 
the rhodium residue, whiih is fused for about 
30 hours with potassium hisulphat(‘, which dis- 
solves the whole oi the rhodium, hut leavt's any 
traces of platinum and iridium nndissolvcd. The 
rhodium is extracted by treatment of the cold mass 
with 15 c.c. of concentrate<l hydrochloric acid, and 
afterwards with water in a watc^rbalh, the residue 
being filtererl off, washed, calcined in hydrogen and 
then in ( arbon dioxide, weighed, and added to the 
spongy platinum and iridium before tlie separation 
of tli(‘ latter with iiijUfi rrtiin. The solution con- 
taining the rhodium is reduci'd with zinc, the 
black |)r('ciy)itai(‘ being filtered off, washetl by 
li'itiiration wilh dilute hydrochloric acid, c.dcined 
in a curnuit of hydrogen, cooled in carbon dioxide, 
and weighed as rhodium. The filtrafi' from tin* 
metal obtained by the first riMluclion with zim; is 
made nj) to a di‘finit<>! volume and tin* iron in an 
alifpiot part jirecipitated twice as .aecdato. The 
mean compositions of samples of platinum from lh(‘ 
princifial Ural centres are given.- ~T. 11. P. 

Silvrr; Properties of sto^xJord or sterlittif with 

notes o)\ its many foef ore. U, A. Smith and H. 
'rnrner. Inst. f)f Aletals, S('f){., 1919. [AilvaiU'e 
(‘opy.'l 13 pagi's. 

Sn.VKU ami copper form an interrupted series of 
rui.xed crystals, and segregation of ihc! constitnents 
always occurs during solidification, d'ho eutecti'^ 
mixture containing 72'^ Ag and 2H ' (hi is tin* 
most uniform in coiiiposition of all the alloy series. 
Standard silver containing 7*5 7 Cu is invariably 
richer in silver towards the middh’ of the east bar, 
and a small quantity of pure silver is addetl in 
excess to ensure the attainment of the legal stan 
dard. Softening of the metal is pereeptihle at 
230® C., but in works practice an annealing 
temperature of 670° C, is considered to bo most 
satisfactxny. Absence of oxidising (conditions 
during annealing is necessary, otherwise copper 
oxide penetrates the metal and produces a “ fire- 
mark,” which is difficult to remove. Tn this 
process a salt bath could be used with advantage. 
Cold forging, die stamping, or other merchanical 
treatment greatly increases the hardness of 
standard silver, and its resistance to wear is 
materially increased. As an example, the forging 
of a |-in.,sqiiare bar to 014 in. thickness, for knife 
blades, increases the Brinell hardness number from 
71 to 146. The maximum Brinell hardness of cold- 
worked standard silver is about 183. — C. A. K. 

Silver elcctro-pkitinfj ; Early history of . 

R. E. Leader. Inst, Metals, Sept., 1919. 
[Advance copy.] 18 pages. 

Notes are given on the history of the industry from 
1839 to 1851. 

[Electric] radiant resister furnace [for zinc dis- 
tillation]. F. A. J. Fitzgerald. Trans. Amer. 
Electro-Chem. Soc., 1919, 1 — 7. [Advance copy.] 

The fiirnaoo is used for the distillation of low- 
grade or scrap zinc, and is constructed of firebrick 
and heat-insulating material^ with a hearth of 
carbonaceous refractory material, on to which the 
molten zinc is supplied by an inclined tube. It is 


; heated by resisters of graphite connected in series 
' above the hearth, and above the resistors are two 
diaphragms, tlio lower one being porous. The zinc 
vapour passes through the lower diaphragm, and 
round the ends of (he upper one before passing to 
the condenser, lonsisling of a flat box with trails 
ver.se bailie plate.s whii h can be preheated at the 
start. The cover of the furnneo is formed of 
carbon, firel)ri('k, and heat insulating slabs. The 
best results art' obtained witli a current of 8-16 
amperes at 65 volts or 55 kilowatts, and the output 
is about 50 kilos, of refined zinc per hour.— B. N. 

Zinc: Analysis of refined and commercial . 8. 

Rothschild. Uhem.-Zeit., 1919, 43, 529—630. 
Ixefned r.inr. 'Ilie tliief impurities present are 
cadmium. It'ad, and iron. Iwonty grins, of the 
Hainple is warmed with 200 c.c, of water and 
I I c.e, of eoiicentratc(l sulphuric acid, the insoluble 
portion is collettetl on a lilter, dissolved in nitric^ 
a(‘id, tin* solution is (rc.'iled with sulphuric acid in 
the nsiial way, and the lead suli)hate (‘()!l(^cled and 
, weighed. Tlu' filtrate from tin' lead sulphate is 
; added to the first filtrate, and the iron is separated 
' l>y means of “cnplcrron”; cadmium is dctcr- 
miin‘d in the filtrate from the iron pri'cipitate. 
Pomrnercidl zinc, 'rwi'iity grins, of the sample 
is tn'.ated witli 200 c.c, of water and 14 c.e. 
of concentrati'd sulphuric acid, and the in.soluble 
portion is sc])arat(Ml and trcatcMl with nitric acid. 

, M(*tastaimic acid remains insoliihle and is (aillected 
and wi'ighed. Lead is prc'cipitatt'd as snlphate in 
the filtrate from tln^ metaatannic acid. Tlie filtrate 
from tin* lead siiljiliati' is added to tin* main hulk of 
tin* solution (the first filtrate), and iron and copper 
an* precipitated together by means of “ cup- 
ferron,” a.nd scparali'd suhseipK'Utly. .Cadmium ifi 
precipitated as sulphide in the filtrate from the 
, “ (uipferron ” precipitate, and aluminium is pre- 
cipitated us hydroxide in the filtrate from the 
cadmium sulf)liid(*. In the electrolytic method of 
dcO'rmining lca«l in r<‘fincd zinc, tin* addition of a 
small amount of copper promotes the deposition of 
tin* lead dioxide*. — W. P. S. 

[Itrass;] Sfas<ni crachiiiy [ 0 / ]. W. H. Hat- 

field and C. L. Thirkcll. Inst, of Metals, Sept., 
1919. [Advance copy.] 25 pages. 

A RurKiiKK’iAL examination of a brass flower bowl 
which had (h'vclopi'd numerous cracks showed that 
cracking was usually accompanied by corrosion, 
and that it occurred only in the parts which had 
' b(‘en stressed in the ina^iufacture of the bowl. 

, The craetks appear to extend through soats of 
corrosion, usually around, hut sometimes directly 
through, the crystals. Sections of the howl lost their 
i brittleness and became finite ductile again when 
; annealod for one hour at 550° Ck During experi- 
! ments made on spinning brass cups, it was found 
1 that when the material wuis overworked without 
: annealing, cracks were readily produced by 
1 immersion in an acidified solution of mercurous 
} nitrate. Stresses existing in the cold worked metal 
j were estimated from tin* change in diameter of a 
i ring parted from the ciij) and cut. In some cases 
the value obtained a|>proachcd the maximum stress 
which the metal woiihl stand without rupture, and 
it is suggf'slefl that a certain amount of corrosion 
might cause suflicient weakening of the metal 
locally to start a fracture. Annealing of the spun 
metal was found to reduce the internal stresses, and 
renderetl the cu])s free from cracking when 
subjected to the mercurous nitrate test.— C. A. K. 

Duralumin; Micro-mechanism of the ageing of 
— — . Z. Jeffries. Inst, of Metals, Sept., 1919, 
[Advance copy.] 6 pages. 

An aluminium alloy with 3% Cu and 0*6% Mg 
when rolled and quenched at 600° C. is soft. At 
the ordinary temperature it subsequently hardens 
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for four or five days. Copper is soluble in 
aluminium to the extent of 3% at 500° C. On 
cooling to 300° C. the solubility is reduced to 1%, 
with precipitation of excess CuAlj. Slow cooling 

f produces softer, weaker material with relatively 
arge particles of and no furtlier change 

occurs. After quenching, ageing goes on for about 
100 hours, with increase of elastic limit and tensile 
strength, Agein,g of the quenched alloy is 
inhibited at liquid air temperature. At 200° C, 
ageing proc(‘(;dK more completely, and results in a 
liardness being attained much greater than that 
j)roduccd at the ordinary temperature. Dur- 
alumin quetiched from 500° 0. and at once reheated 
shows evolution of heat at 260° C. not observed 
alter slow cooling. The hardening is supposed to 
be due to the precipitation of CiiAL in an ultra- 
microscopic condition, — F, C). Th. 


Nickel-silv^fr ; (Iraphile and oridc inclusions in 

. F. C. Thompson. Tnst. of Alotals, Sept., 

1919. [Advance copy.] 3 pages. 

Jn the high-nickel alloys which have become 
carburised a prcfupitation of graphite* occurs as a 
result of annealing above 700° (i. /I'liis commences 
at the surface and proceeds inwards, as in the (‘ust* 
of 80:20 cupro-nickel (this J., 1919, 130a). The 
grajihite lorins cell walls around the crystals, 
rendering the nu'tal very brittle. Oxidation 
during melting results in the formation of little 
globules of zinc oxide, whereas slag, when present, 
occurs as long continuous thr<‘ads drawn out ill 
the direction of rolling. — F. C. Th. 

Jlrifannia mcinl: Honslit ution and metcdlurfft/ of 

. F. C. Thompson and F. Orme. Inst, of 

Metals, Sept., 1919. [Adva nee copy.] 8 pages. 

Tiin range of composition found in those alloys is 
Sn 90- -94%, Sh 5—7%, and Cu 1 — 3%. Witli tho 
higher antimony and eopper contents the metal is 
harder and less ductile. The melting point is 
210° (h, tho best easting temperature being about 
320° Ch, corresponding to a light blue oxidation 
tint. Quenching from temperatures about 200° 0. 
results in a distinct hardening. es))ecially as 
measured by the scleroscopo. (-hill east discs are 
much liardi'i' than tin* corresponding ingots. The 
structure of the metal dealt with consists of a light 
constituent, probably tho antimony tin ^ solution, 
t'lnla'ddcvl in n ground mass which possesses a eom- 
})Osito structure, and which is fiossibly the copper- 
tin eutectic containing about 1 % Cu. Tho cubes 
of the antimony t'in y solution found in wdiite 
bearing m(*tals are absent. The cored structure is 
visible in cast llritannia metal. (^uoTiehing 
hardens the alloy, ami results in a decrease in tho 
amount of the wlute constituent present. This 
constituent is pivsiuit in the chill cast discs in the 
form of globiih'S.— F. (!. Th. 


Bearing-meAnl ; Observations on a typical . 

H. F. Fry and W. Rosonhain. Inst, of Metals. 

Sept., 1919. [Advance copy.] 7 pages. 

It is recognised that IJrinell hardness is not neces- 
sarily even an approximate measure of tho value 
of a bearing metal. The structure is one of tin- 
antimony cuboids* and noedlo-Iiko crystals of a 
eoppor-tin constituent, in a dark-etching ground 
mass. Small differences in the temperature of the 
moulds into which the metal is caat are not accom- 
panied by any striking difference in structure. Tho j 
temperature of casting is of great importance. | 
With high temperatures a very coarse structure i 
is obtained. Chill castings yield the most uniform 
structure. With very slow cooling the tin-antimony 
cuboids rise to the iifU^ier part of the ingot. The 
best conditions appear to be a casting tempera- 


tore of 350° C., with moulds at 200° C. The depth 
of chill on the surface was as follows: — 


Teinperaturo of ! 

Temperature of 

Depth of chill 

casting, “0, 

mould, ®C. 

In Ins. 

300 

Cold. 

o-os 

400 • 

Cold. 

010 

300 i 

350 

002 

300 

100 

006 

400 

100 

0-006 

3.’>0 

200 

None. 


On the whole tho chill cast specimens are harder 
than those cast in sand. Hammering tho metiil 
lowers the Brinell hardness to a small extent, 
especially when the alloy is suhsequcntly annealed 
at 100° C. 3’he finer-grained ingots witlistnnd the 
hainineriiig fairly well.—F. C. Th. 


Bearing metal and similar alloys; Swiple method of 

analysis of . G. 0(*sterheld and P. Honegger. 

Helv. Chim. Acta, 1919, 2, 398 — ^116. 

Rearing inelal consists of crystals of at least three 
diflerent ty|)os, and great care is necessary in 
sampling. With large bars, either tlie entire eVoss- 
Hoction should bo planed or uniformly distributed 
borings made. The turning should not be too thick 
and, especially when the content of antimony is 
big}), the formation of (‘xccssive dust during boring 
is to bo avoided, as the dust is always richer in 
antimony and mostly richer in coppiw than tho 
borings. Tlio analytical proci'dnre is as follows: 

1 grin, of the alloy is dissolved in a covt‘red 300 c.c. 
J(‘na glass beaker in 20 c.c. of concentrated sul- 
plinric acid, the sulphur dioxide formed being 
expelled by boiling. Tlio cold solution, diluted 
with water to about 100 c.c., is treated with 
5 (;.c. of concentrated hydrochloric acid and a 
little methyl orange, and the antimony dcti'rmined 
by titration with A /lO potassium bromale solution; 
towards the end of the titration it is advisable to 
add more nietliyl orange and to run the br()mat (3 
in slowly, sinc(^ change of colour of the indicator in 
tho cold occupies a certain tinu*. After this titra- 
tion tin* solution is loft at rest for an hour, the 
! separated lead sulphate being tlicn collected in 

■ a Goo(‘li crucihh' (pievionsly dri('d at 500° C. and 
: weighed) and washed rapidly witli dilute sulphuric 
; acid, and finally with a little distilled water. Tho 
j erucihle is heated for 15 minutes at 500° — 600° C. 

I in an eleetric mulflo fnrnaee, any traces of sulphur 
i formed by lediietion of the sulphuric acid by tho 
I tin being thus completely vaporised; higher tem- 
j pcratiires sliould bo avoided, owing to the volatility 

I of the load snlph;ite. ■ After cooling and weighing^ 

I the crucible is ready for tho next lead deterniina- 
; tion. If tlie content of tin is high, the filtrate from 
' tho lead sulphate is rinsed into a 500 c.c. measuring 
I flask with hydrochloric acid and made up to volume, 

I 100 c.c. being pipetted off for reduction; with less 
j than 30% of tin in the alloy, the whole filtrate may 
i ho taken. The solution is reduced in a long-neckcd, 

' 500 c.c. Krlenmcyer flask fitted with a Contat- 
; Gbckel valve charged with a concentrated solution 

■ of sodium hioarbonate in boiled water, 80 c.c. of 
concentrated hydrochloric acid and three successive 

! quantities of 3 grms. of zinc turnings being added. 

I The liquid is boiled to re-dissolve the tin, cooled, 
and, after removal of the valve, immediately treated 
with 5 c.c. of potassium iodide solution and 6 c.c. 
of fresh starch solution, and titrated with N flO 
bromate solution. For estimating the copper, a 
separate quantity of 1 grin, of the alloy is dissolved 
as before in 20 c.c. of concentrated sulphuric acid, 
the solution being diluted approximately to 100 c.c. 
and, when quit© cold, treated with 30 c.c. of. 
roughly, Nj2 potassium iodide solutiooi. A special 
simplifi^ form of silver-platinum double electrode 
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charged with N II potassium chloride solution is 
intr^uced, this being connected to a millivolt- 
meter, the scale of which is reduced to suitable 
dimensions by insertion of a shunt resistance of 
♦50,000 ohms. The liquid is then titrated with 
A’/ 10 thiosulphate solution until the millivoltiuoter 
indicates the end-point. If the alloy contains zinc, 
i separate quantity of 1 gnu. is dissolved in con- 
centrated sulphuric acid, and the solution, after 
dilution and filtration, precipitated hot with hydro- 
gen sulphide. In this way the metals already dc- 
terniined are precipitated and after their removal 
the filtrate may be used for the estimation of the 
zinc and, if necessary, of such impurities as iron, 
aluminium, etc. — T. H. P. 

'J in-artf imonif-arscnic J. K. Stead. Inst, 

of Metals, S^'pt., 1010. [ Advance copy.] 10 pp. 

The structure of the alloys invcsiigaKHl consists of 
incomplete spherical shells of a white constituent 
< iuh('dded in a dark-eL(;hing matrix. The more 
rapid the solidification the more the crystals nro 
curved. The structure was best developed in nllov.s 
with 70— 85 / Sn, 25—187, Sh, and 4 -5:; As. The 
alloys are exce(‘dingly brittle, fracture passing mid- 
way between the shell walls. With 70',' Sn, 25,' 
SI), and 5% As, the cooling curve showed the follow 
ing arrests : Commencement of soliditical ion llO'^d, 
a retardation hetwcon 025'^ and 020° C., and the 
eutectic solidification at C, The first crystals 
formed contain the maximum aist'uic content, the 
eutectic consisting ai>j)arontly of antimony and tin 
only.— F. C Th. 

Sol i(jn o/ - - fiotn ihc liquid sfafe. 

C. II, Desch. Inst, of Metals, Sept., 1010. [Ad- 
vance copy.J 20 pp. 

.\cc()R])iN(j to Kelvin, I he most general solution for 
the hornogooeous rlivisiou ui sjuice is the tetiakai- 
decahedronal (s'l! with fourUsu) walls, eight hex- 
agonal and four (|Ua(lrilatei’al. In foam (hOK, how' 
over, the most common face is pentagonal. A slight 
curvature of the odg,cs converts the pentagonal 
dodc'cahodron into a K|)acc-filling form. In a coarse 
/?-hrass tlm five-sided fae(‘ was found to he the most 
common tyi)o, the relation.ship h(‘tw(*en the fact's of 
tlic grains of this brass and those of a foam cell 
hcuiig very Vnarked. Jt would aftpear, therefore, 
that surface tension plays an important shart* in 
determining the form of the crystals in a solidify 
ing metal. It is shown that in convection cells 
(J. Inst. Metals, 1911, II, 57) local difftu’eiices of 
temj)craturc exist, tlie houndarics Ix'ing as much 
as ()° hott<m than tlu', (('litres. It is considert'.d, 
however, that this phenomenon is without import- 
ance in the solidification of ordinary mass(‘s of 
metal, although it may play a part in solidification 
of thin sheets. — F. C. Th. 

Alloys; Isomeric. -. G. Taminann. Nachr. K. 

(tes. AViss. Gottingen, 1918, 332—350. Chem. 
Zentr., 1919, 90, Ml., 89-90. 

When a galvanic element, in which two metals are 
immersed in a solution of the less noble metal, is 
short-circuited, the less noble metal is deposited 
on the more noble. If the diffusion velocity of the 
atoms of the less into the more noble metal is very 
small, when the circuit is broken its potential 
rapidly rises to the original value. If, however, 
,tho diffusion velocity is appreciable, the rise is 
much slow'cr. This provides a very sensitive method 
of demonstrating the diffusion of one metal into 
another. Experiments in which solutions contain- 
ing cadmium sulphate and copper sulphate were 
electrolysed showed that, by varying the propor- 
tion of copper sulphate in the solution or by vary- 
ing the current strillfetlv, deposits of the mixed 
metals could be obtained such that, when the cir- 
cuit was broken, the resulting potential varied Im- 
tween ssero and the copper-cadmium potential 


j difforonce. The alloys prepared by melting tc- 
i gother copper and cadmium behaved quite differ- 
ently, and it is therefore concluded that the alloys 
prepared by the two methods, although having the 
same composition, are not identical. Wlien alloys 
are formed by precijiitating one metal from solu- 
tien by another, the composition of the alloy de- 
iwuids on the atlinity of tho metals for ono another 
and upon their capacity to form mixed crystals. 
Th(' nllov.s thus prepared are identical with those 
I pr('parc(i by electrolysis. — E. li. II. 

Mcttils and (heir mired enjstnls; Changes in the 
chenui'ol proiicrt tes of — — 5// vieehnilieol 
u'orhnnj. (J. Tammaun. Nachr. K. Ges. Wiss. 
(ioltiiigen, 1918, 351 3(51. Chem. Zcnlr., MfU), 

90, III., 90—91. 

'riiE energy cont('ut of :i ])iece of metal is increased 
by cold working. 'Ihc iucr('as(‘ of cru'vgy depends 
on the d('gr.H' of dcformatiou (»f the iiK'lal and on 
its nalin*' and teuipcuat ur(\ and is oceasiom'd firstly 
Ihrouijt the fonuatiou of glide planes and tho trans- 
lation or siiiiph' slK'aring of })arts of the. metal, 
and secomllv jiossihly through actual iiurcastv in 
(in' poO'Utial eiu'rgv (»f tlio atoms llu'nis('lves. The 
cold-woi k('(l UH'tnl is “ less noble ” in tlu' hard state 
than in tlu* soft state; ut'Vt'ithelcss a.n imperfectly 
vvorkvd siu'cinieii. still soft in the ceiilrc, <mu lie 
“ h'ss uoh!(' ” than a. “ thoroughly hardened ” 
spc'cimen of the saim^ nu'tal, d’hi.s was confirmwl in 
<li den'll tly worked sja'cinu'iis of silver wir<\, and in 
lh(' case of hismnlh, whirh was supposi'd to he an 
('Xceptiou. riic inci’eax* in solution velocity of 
iron through ('oid-working is probably due to the 
forriiatioii of twin lanu'lla' in the iron crystals. 
Alloys of gold with copper and silvtw become more 
reactivi' (hemnally tlirough cold rolling and 
hamun'ring, (iold-silver alloys too rich in gold 
to 1)0 aitai k('d in tlu' soft staU' are ri'adily attacked 
after cold working, d'ln* change in i)ropertieH of 
tiu' gold atoms is prohaiilv causi'd by shearing along 
glide ])laii('H, through whicli they become more 
Io()S( ly hound, and tlicreforc more easily (h'taehed 
from the crystal latlic(^ afti'r removal of the more 
r('act,iv<‘ atoms, Ik II. It. 

Thorium-lead . (). ll<niigs( hmid. Z. Elekirotdiem., 

1917, 23, 1(U 155. 

Tiiohium load from (V'ylon thorite has an atemic 
wi'ight 207‘77 f t)’M, :i value which agrt'i^s with 
Sodil.v’s value ih'teriniued indirectly. Calculations 
show' that this material contains lla (o) and Th (k) 
in the ratio 20; 7, and tkat it is nuiclo up of 8'9% 
uranium-lead atid 91’ 1'/ thorium-learl. (See also 
J. Chem. Soc., 1919, ii., 405.)— J. E. S. 

Moulding sands for non-ferrous foundry work. 
Ik (J. H. Boswell. lust, of Metals, Sept., 1919. 
[Advance copy.] 22 pages. 

Success in obtaining sound castings of brass, 
bronze, aluminium^ and othejr metals cast at rela- 
I tively low' temperature is more dependent U|)on 
skilful moulding tcchnicjue than upon ehemjcar 
characteristics of the sand. At the sanici time a 
knowledge of the texture and physiiial proportie« 
of the moulding sand leads to useful practical 
results. Sands usc(i for non-ferrou.s casting aro 
clo.scr and finer grained than those used in steel 
founding, partly in order that a smooth, clean 
skin may be obtained, and partly to prevent the 
penetration of the mobile metal. If the metal is 
properly de-gasilied the mould does not require to 
, ho so thoroughly vented. Mineral analysis is of 
j less importaneo than either chemical or mechanical 
! anuly.seN. In metal founding tho natural bond of 
j moulding pands is often supplemented by artificial 
i bonds such as treacle, flour, dextrin, etc., which 
j increase the colloid matter present, and to ensure 
I a smooth facing a china clay or graphite “ paint 
1 is usually applied to the mould. The sands used 
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in British non-ferrous foundry practice may be 
convenientiy divided into the red sands from the 
deposits of Bii liter (Triassic) age, occurring along 
a well-rnaiked belt in England, and various other 
grey, yellow, and brown sands, of different geo- 
logical ages, seatterc'd tbroughoiit the country, and 
in many cases insiillicieiiUy well known in the 
immediate locality. — C. A. K. 

(uhI imfids. Hkirrow. See ni. 

Patents. 

Steel ; Manufacture of sound ingots and billets of 

special milahle far use. in aeroplane and 

inafor construction. R. A. Hadfield, West- 
minister. Eng. Pat. l,‘U,d7.‘l, 28.5.18. (Aiipl. 
8.815/18.) 

'i’lir; sUv'l base (e.y., sciap or turnings) i.s rnelte<l 
and relined in an electric furnace of 8 to G tons 
rapacity on a basics hearth, then poured into a 
botloin run ladle with nozzle of small diameter, 
and cast as cool as possible into comparatively small 
taper ingots large end up. The up|>er end of the 
ingot is ke])t in the molten condition while' the 
lower is soliditying. The ingots are annealed, re- 
heated to a suitable rolling temperature, coggeil 
into 11 bar, then further rolled into a bar of the 
desired section. The steel has the approximate 
analysis C (EK) ,'/, Si (VI 5 r -0-25 Mn O'GO 
Cr(V7();>', Ni T. il. Bu. 

Steel; l*roress of making . E. T. Pel ton, 

(’hicago, HI., Assignor to American Super-St(‘el 
Corporation. (I.S. Pat. 1,815,081, 2 0 10 

Appl., d. 1 1,18. 

'luK charge' consists ol 2000 lb. of iron materials, 
with the additions of 100 lb. of d(*hydrated lime 
and 100 lb. of carbon. Wlw'n the charg(^ is re<luced, 
the phosphoric slag lormed is removed and 10 lb. 
each of powdeta'd lluorspar and dehydrated lime 
added to produce a carbide slag and to remove the 
sidphur. This slag is removed, and the charge 
worked to a finish in the usual manner with the 
addition of 10 Ih. of on'.- d. W. I). 

Iran alloj/s. K. Ihc. Nogi Cun, .Japan. Eng. Pat. 

181,402, 26.0.18. (App|. 15,664/18.) 

An iron alloy specially suitahle for use in deoxidis- 
ing iron or steel is pri'parcd by fusing from 1 to 
5 ciich ol titaniiun and vanadium with iron or 
st(’cl in the i)reseuee of 5 to 75% of silicon. The 
alloy may ho produced in one continuous operation 
by reducing an ore or m'ixture of ori's containing 
iron, titanium, vanadium, and silicon in the pre- 
scribed proportions. -T. H. Bu. 

Steel; Manufaelare of allag - . R. A. Hadfield, 

Westminster. Eng. Pat. J81,<)80 (Appls 
12,882, 29.7.18 and 18,(;84, 14.11.18.) 

An alloy steel of eou.siderahle tensile strength and 
resistance to shock «tr('sses (ontains (V2 to (V6 
carbon and I'd to 8*5 ' mangano.^^e; the higher the 
percentage of manganese the lower the earbon, the 
sdieon being kept low. The steel is heat-treated by 
(jueiiching from --9()()° C., relieating to 450^ ‘ 

C., and cooling quickly or slowly according to 
the physical properties desired. The alloy may 
contain a small percentage of chromium or nickel 
or both. — T. H. Bu. 

Steel; High-speed . J. 0. Arnold, Sheffield. 

Eng. Pat. 182,082, 25.9.18. (Appl. 15,554/18.) ; 

A HIGH-SPEED steel of gieater cutting efficiency 1 
than those containing tungsten at present manu- j 
factured is made by adding to the usual constitu- j 
ent elements minus the tungsten, vanadium and 
molybdenum with or without a small percentage of 
aluminium. The preferred composition is C 0*65%, 

Si 0*35%, S 0T0%, P j;02%, Mn 0-20%, Cr 3-26%, 


! V 125%, Mo 7*50%, AI a trace, Fe 86*68%. The 
tools are preferably hardened from 1300° C. by 
blackening at an angle the cutting edge of the 
tool in hot water and finishing off in a blast of 
compressed air. (Reference is directed, in piirsu- 
aneo of Sect. 7, Sub-sect. 4, of the Patents and 
Designs Act, 1907, to Eng. Pat. 103,810.) 

-T. H. Bu. 

Steel for casting high-speed tools; Alloy for . 

M. 8. Clawson, Belleville, N.J. U.S. Pat. 

1,315,468, 9.9.19, Appl., 19.11.18. 

The alloy consists of Ee 8210 to 62 2.5% , AV 18 to 
25, Cr 2-5 to 5, V O S to 8, C 0*85 to 8-5, and Si 0*80 
to 1*50%. -B. M. V. 

Jtemoving paint, varnish, and grease from iron, 
steel, ami copper, rust from iron or steel, and 
oj'ide or sulphide from copper; [Elect rolytic\ 

procesi far . Q Marino, London. Eng. Pat. 

181,709, 22.8.18. (Appl. 18,665/18.) 

riiE uK'lal to be cleaned is used as cathode in an 
elecL-olyU* conq)Oscd of a solution of caustic s(tda 
or potash, to which lias Ix'en added oxalic acid and 
sodium or mag,ncsiuiii sidpliat^'.- B. N. 

Steel; Metlmd of preventing from rustinf/. 

.1. 11. (Jravcil, New York. V.H. Pat. 1,815,017, 
2.9.19. Appl., 15.7.18. 

Iho.v aud steel articles arc prepared for painting 
by subi('cting them to the corrosive action of a 
.solution ot oxalic acid and idiosphoric acid in 
alcohol and water at a (('mjieraturc insullieient to 
decompose tiu' oxalic acid. — ,1. W. J). 

Galvanized iron; Hroeess for removing the coating 

from . E, H, Kramer, Cleveland, Ohio. 

r.8. Pat. 1,815,779, 9.9.19. Apiil., 20.12.16. 

The iron is dipfied into an miueoiis solution of a 
neutral Rubstaiico containing sulphur and a 
“ nitric salt.” — B. M. V. 

Jiriquelting finely pulverised iron ore. J. R. II. A. 
liainmerkirt, Jloerde, Cermany. (I.S. J\it 
1,815,815, 9.9.19. Appl., 6.7.J7.‘ 

Fehjioso-feiuuc materials, in particular iron scale 
and pulverulent concentrates obtained from mag- 
netic, iron ore by the magnetic divssing process, arc 
l)ri((uctted by the addition ol metallic iron in fin<' 
nieces and moist ore c“ontaiuing ferric oxide or oxv- 
hydiates.--.[. W. 1). 

Metal disinicgrating ajiparatus. Metals Disirite- 
giaiting C'O., Inc., New York, Assignees of E. J. 
ifall, Passiac, N.J., U.S.A. Eng. Pat. 121,600, 
4.12.18. (Appl. 20,081 /]8.) Int. Conv., 20.12.17. 

A CONDUIT supplying steam or gas opens tan- 
gentially into the low<'r part of an annular chamber 
vSurrouiuling a vertical nozzle, tlirough whicli 
molten metal. to be disintegrated is discharged. In 
the upper part ot the annular chamber is ii ring 
having inclined or lielical vanes forming ])a.ssage^i 
inclined to the axis of tlie nozzle, and the chamber 
UMimnaU's at the upper end in an annular dis- 
charge orifice snrrounding the tip of the nozzle. 
Till' ti]) of the nozzle is Ixn-elled towards the dis- 
charge end, and assists in converging tlie whirling 
jet of steam or gas on to tlie stream of metal. 

-T. H. Bu. 

[Lead] smelting furnace. F. B. Dehn, London. 
From National Lead Co., New York. Enc 
Pat. 182,628, 2.9.18. (Appl. 14,246/18.) 

A CA II in AGE is suspended in front of the hearth of 
a smelting furnace of the Scotc-h hearth type, with 
a stationary hearth, and supnorts a rabbling device 
which operates on the matoflRl on the hearth, but 
H withdrawn inoperative when the carriage is 
being moved along the hearth. The carriage makes 
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a step-by-st<*p moveraent along tlio hearth when 
the rabbling devi(>e is in action, is automatically 
stopped at the end of its movement, and then re- 
turned with an iininU‘rrupted and quick movement 
while the rabbling device remains ino])erativ(‘. 

— T. It. Hu. 

Lend and zinc; Pt'occssca for ihc e.rf racfioti of 

from fheir ores. F. Fj. KImore, lioxmoor, Herts. 
Kng. Pat. 131, .‘153, (.\ppl. 7732/ 1>^.) 

Lr,.\u-ziNc suI])liido ores, eomentrates. are 

pulverised and heated with strung hydi oelilorie acid 
until the lead has Ix'en convertL'd into lead chloride, 
the zinc sulphide nunaining substantially un- 
attarked. The mixtuie is cook'd and waslu'd with 
a limited (juant it y of cold water; the lead chloride 
is then dissolved l)y riu'ans of a hot solution of lead 
chloride in water or brine (niotlier licpior fiouu a 
previous operation), the liquor laung removed 
to a crystallising vat, in which ilu* haul chloride 
<'rystalli<i‘s out. Aftc'r st'j)arating the crystals tiu' 
solution is r<*lu'at^>d and used again in tlu' ju'oci'ss. 
Tli<* leaf! chloride is luMtcd with sulphuri<* acid and 
tlu' liydrocliloric acid evolved is di.'^K)lved in water, 
the .solution Iming used for treating a furtlx'r 
quantity of or<'. — T. ll. Hu. 


Zinc-retort residues; Treat me nt of . (). 

Spitzc)', N<‘w York, and Ch ('. ('o»iov('r. .Siiring- 
tield, HI. F.S. Pat. l,3ir),3II), 3.3.13. Appl., 
2S.!.).1.5. 

'rnr, resi<iiu*s aie (ook'd in a siibsl antially non- 
<i\idising atinosplu'ia' and then, hefon' the ni<‘tallic 
particles hc'coUK' siinici«'nlly oxidised to lose tlu'ir 
magnetic perJiK'ahility , they are .subjecti'd to mag- 
netic seiuiration, whereby th(' metallic particles are 
stM)aratcil from the umonsunu'd carbon, 

.1. W. D. 


Zinc .sohilious; Treat /nenf nj juejiaiatori/ to 

the. rerovenj of zinc hi/ rteei ro-de /tosifion . Flec- 
trolytic Zinc CV), of Australasia Pi opjii'tary, 
Ltd., YfcJbourne. Ihig, i’at. 131.732, 10 . 3 . 13 , 
(Al»pl. 13,303/ is.) liiL. Conv., 17.S.17. 

(‘(Ui.M.T is removed from zinc solutions, preijaratory 
to la'covery of zinc by eb'ctro-dejmsition, by adding 
a sohilik* arsenic (ompound, ami sulH'.eipiently add- 
ing zinc dust ; or the ars(>nic <<)mpound may be 
added U) the ore or zine-l)<_‘aring matoria! to be 
treaU'd by le.ieliing for the pi’ejiara t ion of the zinc 
sulphate electrolyte. Tim i)recipitation of the 
cobalt is effected at alxiut 0(P C. A com|)()und of 
copper may be added with the arsenic coiniwiund, 
the .solution made .slightly acid, heap'd to about 
03'^ C., and agitated without acet'ss of air; zinc 
dust or “ Idue ])owfler ’’ is added in separate stagi-u, 
w ith agitation Imtween succ essive additions, and the 
solution finallv separated from tin* preeipitaU*, 

H. X. 

Zinc solutions; Treat ment of pre.jniratory to 

the recovery of zinc by electrode posit ion. Kleo , 
trolytic Zinc Co. of Australasia Proprietary, 
Ltd., Melbourne, Australia, Fug. Pat. 131,333 
16.8.18. (Appl. 13,368/18.) Int. Coiiv., 17.8.17. 
CoH.\LT is removed from zinc .solutions preparatory 
to the recover.v of /.inc by eleetrodenositioii b.v add- 
ing a soluble mangnuese coinpounil and preci])i fa- 
ting the cobalt and the manganese with lead 
peroxide or calcium plumbate and sulphurio acid. 
The manganese compound may be added to the ore ; 
before leaching with sulphuric acid to extract the 
zinc. (Reference is directed, in pursuance of • 
Sect. 7, Sub-sect. 4, of the Patents ana Designs Act, i 
1307, to Eng. Pat. 115,846; this J., 1919, 421 a.) ' 


Furnaces for anneaUny metal bars, tubes, and the 
like. A. Hilhig, and Haekethal-Draht und 
Kahelwerke, Hanover, Germany. Eng. Pat. 
13L332, 30.10.17. (Appl. 15,800/17.) 

\ Fi uN.xcK for annealing bars, tubes, and the like 
lias two ojuMiings in opposite sides with elosing 
ilai>'c A conveying chain carrying blocks arranged 
111 pairs eorresjionding to the width of the furnace 
passes through these opeiiiiigs. The material to be 
treated is held togetlier betwivn successive pairs of 
Idocks whidi also raise the side elosing flajis of the 
fill lun i'. T, H . Hu. 

('eueihh' furuaee. AV. H. Williams, Hirmingliani. 
Fng. Pat. 132,.331, 1.1.10.13. (Ap))!. 16,772/18.) 

3‘m: lui uace (‘onsists of I wo binged halves, divided 
v»'itically, carrying a grati' betwi'i'U them in con 
junction witli wliii'h is a fixed ei ueible pedestal. In 
the pe<l»'stal i'> an air inlet which eommunieates 
witli Hues ill the walls of the furnace. Above is a 
swinging canopy working in conjnnclion wiili a 
ci ncible grijiping d<‘vi' .) , W. J). 

i'riieihie and like (ui iiares; lias heal ed — . South 
Mel ropidit.in (Jas(’o., nml D. C'liandler, London. 
Lug. Pat. 132,338, 13.11.13. (Appl. 18,383/18.) 
An o]»euing for the escapi' of molten metal is pro- 
1 ided (lirough the funiaei’ w.ill, ami may be con- 
M'liii'iitly plaei'd a( llit* back of tlu* burner tube. 

’! b(' orifice is closed h\ a fusible mefal plate w hich 
is melU'd by the molti'ii nu'tal if the crucible bn'iiks 
(luring heat ing. ( '. A . K . 

Fdeelrie melhny fuinare. .1. I). Slii|)tou, Van- 
couver, \\.{\ l.S. Pal. 1,313,716, 13.3.13. 

Appl., S.2.13. 

In an electric furnace comjirising an iulernal 
< liambi*!' with a ebargin-i; opi'iiing, and in which 
Hie iii‘at of the arc is radiah'il on to the metal to be 
melti'd, mcaii.s are provided in tlie upper part of the 
cbamlier for prelx'at i n;.-; the metal intended later to 
foiin a p'art of tin* (baig.' in the loner jiart of the 
furnace. H. N. 


lila.sl furnaces; 11 eat recu peraiinij process and 
apparatus for .1. P. Hovel, Hirniinghani, 

Ala, L.S. Pat. 1,316,036, 16.3.13. Appl., 

27.12.13. 

Hv im'ans of a beat r(‘enp(‘rator in the stack flue 
for the w aste gases l(’aving tl# blast furnace stoves, 
lii'at i.s transferred from the latter to the cold air 
blast for the furnaciN A closed circuit for the heat 
units is thus set u)) and from iliis circuit suflicient 
lieat is withdrawn, for example by passing a jior- 
tion of tb(' cold air sujiply for the stoves through 
the ie(U])erator, to maintain a uniform tempera- 
ture in the gases at tlu'ir })oint of discharge. 

— J. AV. D. 

Fderd rodes for electric arc wehliny and metal 
cuttiuy purposes. AV. H. Hoorne, London. Eng. 
Pat. 132,354, 12,3.18. (Appl. 14,857/18.) 

A co.vTiNu for metal rod electrodes consists of a 
mixture of 10 parts of calcined magnesite, 1 — 2 
parts of powdered aluminium, 5 parts of water, 
and 20 parts of a 10/, solution of sodium silicate. 
AAYtli this (‘lectrodi^ covering the slag formed on 
the weld is easily removable. — (h A. K. 

Metals; Meltiruj . AV. H. Hristol, Assignor to 

The Bristol Co., AAmterburv, Conn. LI. 8. Pat. 
1,315;206, 3.11.13. AppL, 24:i2.18. 

To prevent the oxidation of metals during melting, 
an atmosphere of steam is maintaine(d over the 
surface of the metal. — C, A. K. 
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Smelting process and apparatus. F. H. F. Hamp- I 
ton, Sewell, (liiJe, Assi^^nor to W. W. Steiinin^, 
London. U.S. Pat. l,:U5,r)51, 9.9.19. Appl., I 
.SO.ILIG. I 

A FiNRi-v divided, Ftdf lluxinf^ material is projected j 
upwards into a zone Hufficiently heated to canfie the i 
foririalion of melted .slsij!;; the melted Klobiiles are ; 
Ijennilied to roaI(‘s(‘e to form a bath of slag, and 
val liable products and all the gasea are caused to 
t scape at ilie base only of such zone. — J. F. B. 

I'lal ilium iiicidls; rrocess of rccovrring — — . AV. C. : 
bVrgiison, (lardeii Cdty, N.Y., Assignor to 
Nichols (!op])er ('o., New York. U.S. Pat. 

i,:iir.,t;(’i(), 0.9.19. Appl., G.i.l?. 

Ft.EOTROLYTic sHinc's Containing i)latinum arc sub- 
jected to a sulphatising roast, and treated subse- ; 
'lUeiitly to recover a concentrate of the platinum i 
metals.— C. A. K. 

Qitirksilvi'.r [mrrcunj] ; I^roccss af rccoverimj 

from its ores. H. W. (lould, San Francisco, 
Cal. U.S. Uat. l,:iir),Gd3, 9.9.19. Appl., 23.12.17. 
Cur. containing rru'rcury is roasted to |)roduce mer 
eury vapour. Tlu^ furnaci' ga.ses containing the 
mercury vapour are passi'd through a cooling cham- 
l er and then lt d into an im lim'd conduit, through 
Miiich a currt'iit of air is passed in the same direc- ■ 
tion as the furnace ga.se.s, whereby mercury vapour : 
is condensed and collected. — C. A. K. 

(Ins avd roiivrnt rat es ; J^rocc.ss of treating . 

M. F. Coolbaugh. Colden, (^olo., Assignor to 
d. B. Hi id. Vermilion, S.D. U.S. Pat. 1,317, ,701, ; 
9.9.19. Appl., 23.2.18. ; 

Sri.rHinr ort's ami conct'ntrates are roasted to (;on- ; 
vert the sulphitles into oxidt's, and then treatt'd 
between 450° and 850° C. with sulphurous gases to 
convert the oxiih's into sulphates, tl. AV. I). 

Copfirr ores; Proeess of treating tnj H.riviation 

irith a solution of suljiliur dioxide. Process of 
(reaiing copiier ores hg sufphal isaiion and flido' 
tion. N. C. Chri.stcnsen, Assignor to xMetallurgic 
Improvement C'orporation, Salt laikeCity, Utah. 
U.S. Pats. (A) 1,310.351 and (n) 1 ,310,352, 10.9.19. 
Appl., 3 1.18. (a) Ih'tU'Wi'd, 22.5,19. 

(a) CorrF.R ore is lixiviated with a solution of 
sulj)hur dioxide. Alelallic copiier is adih'd to the 
solution, which is boiled to expel excess of sulphur 
dioxide. A preciiiiVate of cupro-cuprie sulphite 
se])arates during tlie boiling proix'ss. (b) The ore 
is treated to convert the copper into cupro cupric ! 
sulphite, which is separated from the remainder of | 
the ore by a Halation process, (b A. K. ; 

(HaJvanisrd aiticles; Manufacture of H. I 

Wade, London. From AVard Nail Co., Strutln rs, 
Ohio, U.S. A. Fug. Pat. 132,709, 1.2.19. (Appl. 
2690/19.) ; 

SkeIJ.S. Pat. 1,291,001 of 1919; this J., 1919, 327 a. 

Steel; Manufacture of . C. A. Keller, Paris. 

U.S. Pat. 1,310,721, 23.9.19. Ap|)l., 10.8.17. 

See Fug. Pat. 113,035 of 1917: this .L. 1918, 247 a. 

Alloying; Admixture of metals or suhstances for 
- - -. F. Ci. Burr, Montreal, Canada. U.S. Pat. 
1,315,208, 9.9.19. Appl., 3.10.17. 

See Eng. Pat. 125,785 of 1918; this J., 1919, 122 a. ; 

ir/rc,- Hardening and tempering of . H. Hep- i 

worth, Cleckheaton. U.S. Pat. I,315,8il5, 9.9.19. j 
Appl., 10.4.19. 

See Eng. Pat. 12^743 of 1918; this J., \919, 184 a. 
Mercury. Eng. Pats. 132^559 and 132,560. See A7II. 


Electrodes for soldering. Eng. Pat. 130,782. See 

XL 

Electric furnaces. Eng. Pat. 131,061. See XI. 

Cleaning electrodes coated with cohalt. U.S. Pat. 
1,314,588. See XL 

Klecirolijtic process. U.S. Pat. 1,314,742. See XI. 


Xl.-ELECTR0-CHEMISTfiY. 

Electric furnace for experimental work. F. A. J. 

Fitzgerald and G. C. Moyer. Trans. Amer. 

Flectroehem Soc., 1919, 27'--31. [Advance copy.] 
The furnace' is constructed to heat the charge in a 
crucible by i-adiation from an arc, or it may be used 
for lu-aling a crucible or horizontal tube embedded 
ill a granular carbon resistor, the current used 
being 500 — 1000 amperes at 50 volts. The furnace 
is mounted on a ti'iuk built of channel irons, a 
jiipe framework, and boiler plate. The electrode 
holdi'is are aluminium bronze castings mounted on 
the base of the truck, and are moved by right- and 
left handed scri'ws; thi’y ma.y be adjusted eitlier 
seiiarately or togetfier by hand. I’lie I'lecTrodes are 
suitably water cooled by rings ]uislied close up to 
llie furmii'e walls. B. N. 

A/r.i; Continuous uietaJ vapour . E. Podszus. 

/j. Flektrochem., 1917, 2.3, 179— ISl. 

A AfETALLR’ vopoiir arc is described which will burn 
steadily and continuously in any atmosphere. The 
lamp consists of a largi’ globe of glass or (piartz 
open at the bottom and fitted witli a narrow exit 
tube at the top. The globe stands in an iron disli 
containing mercury and {irovidcd with thrci^ open- 
iugs admitting rcspectivi'ly a narrow glass tube 
for gas, (he catlioile vessel, and the anode vessel. 
The cathodes vessel is made of iron and down the 
centre of it a tube of boron nitride passes; cover- 
ing the top of the cathode is a plate of tungsten 
liaving a small hole in the centre. Tlio object of 
the boron nitride tube and the tungsten plati' is 
to stabilise the arc and to prevent lluctu.'itions of 
tho mercury or amalgam which constitutes the 
cathode. The anode is a tungsten rod. The are is 
struck by lowering the anode until it touches tho 
cathode and then drawing it away. The flame 
produced is tliin, and its colour is affected by tho 
gas -in tho globe and by tho amalgam used as 
cailiodo. In hydrogen the light is greenish white, 
in nitrogen bluish-white. All compounds in- 
troduced into the arc aro reduced; thus the solid 
element was obtained from boron trichloride and 
titanium tetrachloride. — J. F. S. 

Pocket Inmj) Imtt cries; Electrochemisir]i of . 

K. Arndt. Z. Flektrochem., 1917, 23, 105 — 170. 

(Seo also this J., 1917, 89.) 

Batteries of pocket lamps usually consist of three 
dry cells connected in scries. Tho cells are made 
lip of a graphite rod packed in a mixture of pow- 
dered graphite and pyrolusite, which is placed in 
a zinc container, the space between bein^ filled 
with a paste of flour and a solution of zinc and 
ammoniim chlorides. Such batteries, when perfect, 
delivered current at 2 volts for 107 mins., which 
corresponds to 2‘()2 watt-hours. It was found 
that an exhausted battery had lost 1’4 times the 
quantity of zinc required by Faraday’s law, and 
r26 times as much manganese dioxide has been uwd 
up. Apparently the manganese dioxide becomes in- 
active when its amount has fallen to 35%. Storage 
of batteries brinp about a loss of manganese di- 
oxide and also or zinc, and in some cases the re- 
sistance rises from 1’4 — 0*6 ohm to 450 ohm On 
keeping.— J. F. 8. 
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Iron; Colorimetric determination of in 

[5fora(/«] battery acid by the thiocyanate test, 
E. Nyman. Canadian Chem J., 1919, 3, 29R— 800. 
Onr c.c. of new electrolyte acid (strong HjSO,) or 
0'5 I'.c. of the acid from the batteries (sp. gr. about 
r2> is heated until it fumes and is .stirred with 
about 001 grm. of potassium chlorate (to destroy 
organic matter), cooled, mixed with a few c.c. of 
water, boiled briskly for 1 min., cooled, and diluted 
to 10-12 c.c. It is then mixed with 4 c.c. (or 
2 c.c. in the case of the weak acid) of a 80 / solii' 
tion of pure ammonium thiocyanate, and the 
colour produced is compared under the same con 
ditions with a .standard solution of iron. This is 
prepared by dissolving (V20()l grm. of standard 
iron wire {99*80% Fe), previously washcfl with 
ether, in a mixture of 10 c.('. of strong sulphuric 
acid and 80 c.c. of water, boiling the liquid for 
2 mins., adding about 0*8 grm. of pot.aasium 
cliloratc', and continuing the boiling until white 
fumes appear, 'fhe mixture is then diluted with 
Avater, about 10 c.c. of strong sulphuric acid added, 
the lifjuid again boiled, cooled, and Jiiade u)> to a 
litre (1 c.c. - 0*0002 grm. Fe). It is essenli.al that 
the strength of the sulidiuric acid used for tli<‘ 
(’olour reaction should not exceed sp. gr. 1*2 
(27*82% HavSO^), since stronger acid deconi])os<‘S 
the ferric thiocyanate. 'Flie pormissihle limit for 
iron in an electrolyte acid for the first filling is 
()'0()‘)/,, and in acid from the l)att<'ries 0*01%. Iron 
(■ompounds an' la'dneed to a lower slat*' of oxida 
tion by the negative [)late and laaixidised hy the 
j>ositivc plate and in both eases had snlphato is 
formed from the ]date. Old cells will resist a 
greater amount of impniities, and in practice an 
ii-oH content up to 0*015 ' is oltc'U allowed. 

{% A. M. 

Nifroijeu. Andriessens. See \'11. 

FJeriric sfeej fiirnttcfn, Haitig. 8'cc X. 

Flci-( romrt rir Hi (1) lloherts. (2) llos- 

letter and ilohert^. Sfti XXJIJ. 

Tatknth. 

FAfvtric (icru iintl^Affrs ; Alkaline A. .M. Cave, 

St. Ftieniic, France, Kng. Pat. 121,118, 28.10.18. 
(Appl. 17,888/18.) Int. Conv., 28.11.17. 

Tin: active eom[)ounds of electrodes for alkaline 
aeeumulutors arc’ retained in contact with a ))er 
foraU'd strip by wire gauze or ehdh, preferably 
of nickel, tlie whole prc'senting a Hat form and 
being covered by a nonconducting envelope pen* 
meable to gase.s. Cords or baruls of vegetable fibre, 
or mineral libres such as asbestos, impregnated with 
substane’es unattacked by alkalis, and reinforced 
by metallic tlircails during tins process of manu- 
facture, are WTapped round the nonconducting 
envelope.— B. N. 

Electric cell plates. T. ^Majima, Hyogo-Ken, 
Japan. Eng. Pat. 181,782, 22.10.18. (Appl. 
17,217/18.) 

A COMPOSITE cell plate is formed of a body or core 
of acid-proof material lighter than ordinary cell- 
plate metal, c.f/., jiorcelain or earthenware, en- 
tirely covered wilb a thin sheathing of lead, Avith 
the exception of the distance pieces AAhich are in 
tegral with the body or core and are left exposixl. 
The lead sbeatliiiig is applied eleetrolytically or by 
spraying. — B. N. 

Storage battery electrode. A. L. Muren, Burling- 
ton, Iowa. U.S. Pat. 1,315,032, 2.9.19, Appl., 
28.6.18. 

A SKBUBTON framoAvork, formed of a number of 
wires, coated with active material, and the coating 
is povered with metallic gauze, the interstices of 


which are then filled with more active material, the 
whole being enclosed A^dthin metallic gauze making 
contact w'iih the active material. — J. S. G. T. 

Electric battery. H. C. Benner and H. F. French, 
Fremont, Ohio, Assignors to National Carbon 
Co., Inc. U.S. Pats, (a) 1,816,760 and (b) 
1,816,761, 28.9.19. Appl., 26.1.17 and 30.3.18. 

(a) The nogalive eleiiu'iit of a batlery contains 
a mixture of copper oxidt' and a sulphide adapted 
to increase tlio voltage of the cell, (a) A depolar- 
i.ser is prejmred by lu'aling a niixture of copper 
oxi<le and sulphur to 1 HP- 1S(F th J. S. G, T. 

Elerfrolufic process. If'Icaning rlcetrodes coated 
Stratford Work.s, Ltd., liOiulon. Eng. Pat. 
182,r)(il. 20.6.18. (Appl. 10,205/18.) 

An ('led roly tic (-('ll for carrying out oxidation or 
reduction proiesses is eonsl ifult'd of a number of 
compart men! s s(’paiat('(l by dwarf ])artitions. In 
each comimrtnient, oiu' of tlii' ek'd rodcs is eoii- 
taiiu’d within a porous hag, the bottom of Avhich 
rests in a ix'cess formed in the upper surface of 
the ji.Mrlition, so that, tlow of tlu' ('lectrolyte over 
lh(‘ Iall(‘r is himh'rc'il, 'I'Ik' sc'condary I'h'ct rolyle 
from the hags colb'ds in tin* re( c'ssc's and can he 
Avit lidrawii withouf removal of thi' eleefrodes. 
Dr.'iAv olf passages are providt'd at the bottom of 
the coni|)arLnients, so that, anolylc* and ealholyti' 
may In* simultaneously w ithdraAvn, Tlu' <'nd pro 
l('cted elcdroth's are |ilaei*d in reci'sses foi'men in 
tih' end walls of llu' cell. J. S. G. T, 

Fleet rot ytic ])rocrss. [Flroninif electrodes coated 
with cohall.] K. 8. (Juitorman, New York.' 
I’.S. Pal. 1,811,588, 2.9.19. Appl., 2.2.16. 

Ei-KCTUonEH eoal«'<l witli cobalt are cleaned by em- 
ploying tlu'in as anodes in an tleetrolytJe cell con- 
taining an ('leetrolyle having an acidity not h^ss 
than that corresponding to 20 grnts. (jf free sul- 
phnri(; acid per liiis'. J. 8. (% '1'. 

Ff cri rol i/f ic process. \ Dr pifslt i(Hi of cop)>cr,] 
\V. E. (»rc(‘nawalt , l)<'nver, (k>lo. l%8. Pat. 
1,814,712, 2.9.19. Ai>pl., lil.l.ll. llenewcd 
26.12.18. 

In the eh'drolysis of copp(‘r solutions containing 
forrous .‘^alls, (lepositiori of copper at the cathode 
is accompanied by oxidation of the ferrous salts to 
ferric salts at the anode. 4’o reduce the ferric salts 
: so prodiKi’d, ih(' chM-trolyte is agitated, a ptndion 
of the (‘l(^etrolyte is remove?! from the vicinity of 
the electrodes, and in'uted with a line stream of a 
reducing gas. Means are proviih'd for atomising 
the ascending current of gas and for returning the 
reduced electrolyte to the region of the ('leetrodes. 

-J. 8. G.T. 

Electrodes; Manufacture of natural graphite . 

I'l. Bidoni, and 8oe. 4’aleo c Gialiti Val (’liisone, 
Pinerolo, Halv- Eng. Pat. 128,972, 28.8.18. 
(Appl. 18,984/18.) IiiU Conv., 6.8.18. 

Natiiral graph i to, containing fpiartz or silicates, 
is treated in such a manner r.g., with an a(|Ueou8 
solution of hydrofluoric acid (25‘^ B,, sj). gr. 1*21), 
that amorphous silica is liberatt’d, Avhieh may 
' serve as an agglomerant for the graphitic mass. 

. The pnritif’d graphite is agglomerated by means of 
i tar or analogous substances, or by means of pitch 
■ “ revived ” by the addition thereto, while heated, 
of mineral oils or tar. In use, the amorphous 
i silica combines with the graphitic carbon to form 
: carborundum which acts as a bond, greatly increas* 
i ing the life of the electrodes. — B. N. 

! Electrodes of electric furnace^ Mounting of . 

C. C. Gow, London. Eng. Pat. 130,687, 14.3.18* 
(Appl. 4fli^/18.) 

To reduce tlic volume and temperature of the gaaes 

b* . 
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escaping past the electrode of an electric furnace, | 
a sleeve is provided closely surrounding the elec- | 
trode, the lower end of the sleeve engaging with i 
an annular seating Jidapted to slide in any direc- ; 
tion in the plane of contact between the seating i 
and the furnace casing. The lower end of the 
sleeve is rounded where it engages with the an- 
nular seating. Several superposed layers of seg- 
inenta of magnetic material are mounted on the 
ui)pcr part of the sleeve, and are adapted to form ; 
a self-adjusting gland around the electrode by the ! 
attraction j)roduced by the current traversing the I 
electrode. Tiie inner diameters of the segments j 
are progressively larger, so tliat a practically ga.s- : 
tight joint call be maintained, although the 
(liameti'r of tlu* idectrode may vary irregularly at 
the part to which the segments are appliial. 

n. N. 

tJlectrodc-i'naf in{} [; Elvetnr funitirc 1. W. It, 
Mott, Lakewood, Ohio, Assignor to National 
Carbon Co., Tnc. U.B. Pat. 1,. did, 603, 2.9.19. 
Appl., tt.l.l9. 

An electrode for use in <'lectric furnaces is con- 
stituted of a carhoTi body with a coating consisting 
of a metal wdiicli is suljstaiitially a non solvent for 
carbon at high f emperal ures. A secemd (coating 
consisting of a iiudal of liigli nudting point adapted 
to form a pi()t('cfi\o oxide film of high melting aiid 
higli boiling poitit is superposi'd upon the first 
metallic coating. J. S. C. T, 

Elect ro<fi’s ; Manufacljire of — /or soUhrinij cind 

ilcposif ifi{i mcfols by the ehetrie arc. Alloy 
Welding Processes, Ltd., and K. II. Jones, 
London. Eng. Pat. 130,782, 10.8.18. (Appl. 
13,026/18.) 

Thk ends of the asbestos yarn wound uj)on the 
electrode wire are secured meehanicrally, e.y., by 
bands, clips, or otlier means, to the ends of the* 
wire. — B. N. 

Furnaces; Fleet ric are . The Britisli d'liom.son- 

Houston Co., Ltd., London, and J. J. Ash, 
Rugby. Eng. Pat. 130,703, 19.3.18. (Appl. 
mifis.) 

In controlling mechanism for electric furnaces, 
especially of the three |)hase, three electrode type', 
contact Tiiaking ammeters are eonneeted in each 
phase, and are adapted to operate upon changes , 
in current and to cause adjustment of the electrode i 
when the current in Jhe ( ircuit varies. Contact- i 
making voltmeters are connected iM'twec'ii neutral j 
points where a neutral is provided, or across an I 
artificial neutral where there is no neutral, and ! 
are adapted to jireveiit the adjustment of the elec- ' 
trodes upon changes in current unless accompanied j 
by changes in potential in tlie inver.se sense. 

-IL N. i 

Furnaces; Fteetrie arc . J. Bibbv, London, 

Eng. Pat. 130,816, 2.9.1H. (Appl. 14, 235/ 18.) 

An electric arc furnace is provided with series 
and shunt transformers, having tlu* secondary 
windings arranged in differential relation in the 
arc regulating circuit, so that they act dif- 
ferentially to control the mechanism regulating the 
furnace arc. The transformers are so arranged 
that when the resi.stanw of the arc is reduced 
appreciably the effect of tlie current tending to 
fwd the electrode into the furnace is neutralised ; 
hence the electrode cannot he fed into the furnace 
to an extent which will result in interruption of 
the action of the furnace. — B. N. 

Electric furnaces. J. A. Fleming, London. Eng. 

Pat. 131,061, 9.4.18. (Appl. 6039/18.) 

The shell of an ^ectric resistance furnace is made 
of material of very great heat-insulating power, 


and a heating wire or resister is bent into loops 
which are suspended from projections on the in- 
terior walls of the furnace; the lower ends of the 
loops hang frt'ely and the wires are kept straight 
and apart by their own weight. For example, the 
furnace chamber may be constructed of a fireclay 
cylinder or a tube of silica or diatomaceous earth 
in the form of bricks, surrounded by a very thick 
layer of silicate cotton or slag-wool enclosed in a 
brick or iron cylinder. The resistance wire may 
he of nichrome. A temperature of 1000'^— 
1200° C. can easily be obtained, and furnaces 
capable of taking 200--300 kilowatts or more, and 
Buitablo for annealing large masses of steel, can 
be buili.--B. N. 

Electric furnace. .T, A. D. Lawton, Wolverhamp- 
ton, and J. Hampton, Tettcnhall, Staffs. Eng. 
Pat. 132,635, 28.9.18. (Appf. 15,812/18.) 

, In electric furnaces of the type in wdiich carbon or 
graphite resistances are arranged around a muflle 
1 or heating chamber, and are theiiiselvevS surrounded 
! by a non-conducting enclosure, the resistance bars 
I an* shaped so that they present a maximum sur- 
faci* to the lu'ating ehamher and a minimum of 
surface to the surrounding enefosure. For example, 
each resistance bar is rectangular in section 
towards its inner aspi'ct, and is ciiamfcred towards 
its outer aspect, terniinati<ig in a longitudinal 
ridge. 4'he inner Hat edge of llu'. bar lies in con- 
tact witli till' iiiuflli' wall, and adjacent bars are in 
contact along their rectangular sides, or are 
slightly separaii'd and electrically eonnoete<l at 
opjiosite ends. The outer ridge makes contact 
with tlie refractory wall of the enclosure. Hoterior- 
ation of the resistance elements is prevented by 
rondering the enclosure as air-tight as possible. 

J. S. G. T. 

Fieri riral furnace. A. M. Teixeira, Tpanema, 
Brazil. E.S. Pat. 1,313,761, 19.8.19. Appl., 

7.11.18. 

A (.’ROVI' of electric furnaces surround the base of a 
central shaft furnace, and are connected to one 
another tlirough the hearth of the shaft furnace 
and also by mean.'s of lateral channels I'xUu'ior of 
the hearth. — B. N. 

Eleelnc furnace. 1. Ilonnorfelt, Djursholm, 
vSweden. U.S. Pat. 1,313,834, 19.8.19. Appl., 

12.5.19. 

Skvkral electrodes are suspended from above into 
a furnace chamber in a substantially vertical plane. 
A projection from the bottom of the furnace, uiider- 
neatli the oleetrode.H, earri<‘.s a eonducting layer of 
carlKiii which forms contacts for arcs from the elec- 
trodes, and crucible.'-; are arranged on the bottom 
of the furnace along the heating zones of the 
arcs. — B. i\. 

Electric furnace. J. H. Gray, New' York. U.8. 

Pat. 1,313,890, 26.8.19. Appl., 18.5.18. 

An electrode passing through the roof of the fur- 
I nace is provided wdth a surrounding cooling ring 
on the top of tlie roof, and the furnace is adapted 
to tilt about a centre substantially on a lino wdth 
the top of the roof without moving the electrode 
and cooling ring from their working positions. 


Electric furnace. J. Fitzpatrick and L. T. 
Stephens, Assignors to The Carborundum Co., 
Ni.agara Fall.^ N.Y. U.S. Pat. 1,313,985, 26.8.19. 
Appl., 21.3.19. 

An electric resistance furnace comprises a silicon 
carbide muffle surrounded by current-conducting 
resistance material. — N. 
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Vnrnact; Arc DXtlting . Wcstdeuts. Thomas- 

pho8phat-^Verke, G.m.b.H., Berlin. Ger. Pat. 
312,569, 22.9.17. 

Thk arc and charge arc independently movable, 
tho former by moving the oloetrodes. which are 
separate from tlic furnace, in the diredion of the 
axis of rotation of the furnace, tho latter by rota- 
ting the body of the furnace about its axis. The 
position of tho arc may be changed by an excentric; 
motion of the electrodes. — E. H. B. 

Khcfiicdl fichimi: Coiiipthsifion far elect ro1 ufrs 

for . J. H. Weeks, Butledge, Pa., Assignor 

to J. 8. Weeks, Delaware County, and H. M. 
Weeks, Philadelphia, Pa. PS. Pats, (.v) 
1,314, K‘19, (Id l.dll.SlO, {(•) 1.31 l.sn, and (nl 
1,314,842, 2.9.19. AppL, 30.4.17. 

Jx eleetrolylic etthing, the anode (arryiug a 
ri'sistant image to b(‘ etcla'd is us(*d in (omhination 
with an electrolyle comjio-od of one or more of (a) 
borates of ammonium, liarium, maguesium, man- 
ganese, potassium, sodium, or /iiie, (a) aet‘tat<*s of 
ammonium, barium, cadmium, (alcium, ebromium, 
cobalt, copper, iron, lead, maguesiiim, mangaiu'se, 
mercury, nickel, jiotassium, uraiiiimi or /inc. (v) 
tartrad^s of antimony, ammonium, barium, boron, 
calcium, cadmium, iron, litliium, magnesium, 
potassium, or sodium, (n) nitrates (d aluminium, 
ammonium, barium, cadmium, cabiurn, cobalt, 
copper, iron, lead, litbiiini, maguesium, manganese, 
uic];el, potassium, smlium, stroutjum, tin, uran- 
ium, or ziue. - A. H S, 

(Kzone iicucratov. \. tb Walden. Baltimore, AM. 
P.S. Pat. 1,31(3.312. 1(3.9.19. Ai)pi., 29.1 16. 

A cvr.iNDHTCAr, (asing is i)rovided with a ebamber 
;it (‘ach end with iuh‘l .ami outlet pif)(‘s. An outer 
electrode and inner <1 ic'lect ric {ire airauged conccu- 
(ric.illy and parallel with the .axis of the casing, 

(he inner dieh'ctric pa.ssing through stulling-boxes 
into tb(' (Uid (bamb* rs. 'I’he outer electrode is 
slioi’ter, ami tlie ends are mounted in insulating 

Oils 



sp. L'r. 

iii«lt*x 
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Oils. 
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OILS; WAXES. 


badly and stripped the colour of dyed leather, was 
found to contain 36*48% of free fatty acids 
and 6*32% of ash compared to 56*4.3% and 
4*07 % ro.speotively in a satisfactory oil. The strip- 
ping action of the former is attributed to its higher 
(•{intent of soaj) and its inferior emulsifying power 
to its lower coiitont of free fatty acid. The 
better of the (wo oils could servt' as an acid fat 
li<|Uor directly, but tho other should be mixed with 
Komt* sapoiiiAahle or mineral oil. Tho so called 
‘‘ sulphoiiated oil ” and “ suljihonation value " are 
misleading determinations and only the “ combinod 
SO, ” is any guide to the degna* of sulphonation 
j of an oil. A sulphonated neatsfoot oil, eontaining 
; 31' of mineral oil. 19*19 . of neutral fatty oil, 
i 2‘994 of combined SO,, and 2'5r% of a.sli would 
i mil emulsify moellon bccaust* it was not sulficicntly 
bighly suljilionated to carry 51 ' of neutral plus 
mim'ial oil and an ndtlilioiial amount of moellon. 
A hirg<'r content <if soap would have fat ilituted tile 
i ciuulsiru-atiou. t’omplcte anal>s<‘s of 12 siilphoU' 
al('d oils show dilfcrcnccs bctueeii the free fatty 
I acids as found by titi;»liou and by calculation. 

; During sulphonal ion, oxidised, poly merisinl, or con- 
! densation jiroducts, wbidi cannot 1 h' titrated or 
extracted with ether, are formed jirobably as a re- 
sult of tb(‘ further .action of llu‘ suljiburic acid on 
the suljdioiiateil fatty acids, I). W, 

Monihot seeds: TaJiiiieol ii f il isat ion of different 

species of C'. (B imme. (’hem .-Zeit., 1919, 

43, otC) - 596. 

'I'lin seeds .and kernels ol various species of Manihoi 
plants from hb Aliica. (‘onlaiued the following 
amounts of oil respectively: M. (Jinziovii, 11*06 
and 11*31 ; 4/. d nliofonKi , I I (>5 and 16*14% ; and 

M. punth ijcnsis 12 til and 48*95 . 'I’lu* oils ex- 
Iractc'd from tlu'se seeds with ether, and an indus- 
trial oil, wliicli had been extracted from a mixture 
of 67 ' of 4/. dieludonin^ 39' of 4/. iiioulijiensiSf 
and 3 ' of 4/. ti/uTuu'//, liad tlic following char- 
acters : — - 


Saponif. 

Iddiiir 

llri.lMil- 

Jl<')iii( r 

rim.Tp. 


\ ;t!ur. 

v;ilu<‘. 

MriKsl 

\idui'. 

lUliUcr. 

(Jlyccrol. 



value. 


' ‘bo 

1 

1 -75 

1420 

i>:{5 

95'Hl 

(>•7(1 

1010 

IhM-Ci 

\:vi\ 

(t-.5| 

9.5 TH 

OKI 

m-22 

IH7-7 

14 10 

(•■42 

95 SO 

OwK 

10-17 

1 HM- 1 

me. 1) 

<>•47 

9<^0l 

1 09 

9-5j4 


juirtitious, an inlet and outlet for gasc's through j 
the e)(?ctr()de being jirovidcd.- ('. K, 
hitjhf-reaciire \ elect rican resisfuner (ind nudhod of \ 
fonnuuf the snnir. T. W. (’ase, Scipio, N.V. 
IbS. Pat. 1,316,359, 16.9.19. Appl., 5.4.18. j 
'I'uK resistance is a material (ajinprising thallium t 
oxy.sulphide. — C. A. K. | 

\Kleetric] fiininre rharijnnj (ipparatus. W. K. 
Moore, Pittsburgh. Pa., U.S.A. I'big. Pat. 
132,436, 13.2.19. (Appl. 3556/19.) 

Mercury. Eng. Pat. 132,560. See Ad I. 

Nitroyen fixation. T7.S. Pat. 1,316,445. See VII. 
Fusing refractory materials. IJ.S. Pat. 1,314,871. 
Sec VIII. 

Itemoving paint etc. from iron etc. Eiig. Pat. 
131,709. See X. 


XI1.-FATS; OILS; WAXES. 

Sulphonated oils [ ;Interpretation of analyses of 

]. C. G. Bumcke. J. Amer. Leather Chem. 

Assoc., 1919, 14. 515—630. 

An unsatisfactory sulphonated oil, which emulsified 


ratty acids. 


lU'fr. i.\(Mitr!i-j , Mcfin 

imU'v ; M.pl. Snlid if. i li-Hiitlon, Iodine, | molec. 
4U'' y. ] pt. ' value. | value. ' equlv. 


; , «■ “ P. I i 

M.dlaziovH .. I IMH’7 U4-1 297-r. 

M.dicluiUmm . . 114549; ; 22 | 1S9 9 133 H 295 0 

M’ pinuhvenn i» I I 4570 i 21 20 j ss ;{ J45 :'; 29H :i 

! TtM-hnIcaroll .. | 1 4.5(5:{ : 22-r, ' 20-0 , ISOa l.'JS'l 290’0 

' ' i ' , 

It is advisable to deeorticato the seeds before 
expressing the oil, tho increased value of the pro- 
duct repaying tho cost of treatment. The technical 
oil is nminly used in tho manufacture of varnish 
and soap. The commercial seed cake had the fol- 
lowing composition: Organic Mubstances, 91*49; 
crude proMins, 12*70; fat, 1*14; N-frec extractives, 
17*25; crude fibre, 6()*72; and ash, 8*11%. — C. A. M. 

Fats; JJydrolysis of by TwitcheWs process, 

P. ^rtolo. Annali Cliim. Appl., 1919, 
27—50. 

Thk sulphuric acid (60® B., sp. gr. 1*71) used for 



830 a 


Cl. XL- ELECTTRO-CHEMISTRY. 


[Novefober 1919. 


escaping past the electrode of an electric furnace, 
a sleeve is provided closely surrounding the elec- 
trode, the lower end of the slcovo engaging with 
an annular seating adapted to slide in any direc- 
tion in the plane of contact between the seating I 
and the furnace casing. The lower end of the i 
sleeve is rouruh^d where it engages with the an- 
nular seating. Several superposed layers of seg- 
ments of magnetic material aro mounted on the 
upper part of the sleeve, and are adapted to form ; 
a sc^lf-adj listing gland around the electrode by tlie ’ 
attraction produced by the current traversing the ' 
electrode. Tlie inner diameters of the segments ; 
are progressively larger, so tliat a praetiiuilly gas- ' 
tight joint can he maintained, although the , 
(liameUw of the electrode may vary irregularly at ^ 
the part to which the segments are aj)|)lied. 

II. X. 

Kl ectroiJ e-coat inr] [; Plfrctiir, fiirnacr - ]. W. II. 

Mott, Lakewood, Ohio, Assignor to National 
Carbon Co., Inc. 11.8. Pat. 1,314,003, 2.0.19. 
Appl., 11.1.19. 

An electrode for use in electric furnaces is con- j 
stituted of a carbon body with a coating consisting , 
of a metal whicli is substantially a non-solvent for | 
carbon at high tern pt*ratu res. A second coating , 
consisting of a nu'lal of high melting point adapted 
to form a jirotcctive o.xide him of high melting and i 
high boiling point is superposed upon the first 
metallic coating. 3. 8. C. T. j 

Electrodes, Manufactirrc of for soUIe.rin(f and 

depositing metfds htj the electric arc. Alloy i 
Welding Processes, Ltd., and K. II. Jones, ' 
London. Kng. Pat. 130,782, 10.8.18. (Appl. ; 
13,026/18.) : 

3’iiK ends of the asbestos yarn wound ujion the | 
electrode wire are secured me< hanically, by ■ 

bands, clips, or other means, to the ends of tiio 
wire. “11. N. 

Furnaces; Klcctric arc . The llritisli 'fhomson- 

lloustou ('o., Ltd., London, and J. J. Ash, 
Rugby. Eng. Pat. 130,703, 19.3.18. (Appl. i 
4841/18.) i 

In controlling mechanism for electric furnaces, 
especially of the ihree-pliase, three electrode tyiie, ; 
contact-making ammeters are connected in oadi ; 
phase, and are adapted to operate upon changes j 
in current and to cause adjustment of the electrode j 
when the current in ^.ho circuit varies. ( ■ontacl- i 
making voltmeters are ('oniiected luRwcon neutral j 
points where a neutral is iirovided, or across an j 

artificial neutral where there is no neutral, and 
are adapU'd to jirevent the adjustment of the elec- 
trodes upon (hanges in current unless aecompanied 
by changes in potential in the inverse sense. 

- B. N. 

Furnaces; FAcciric arc . J. Bihhy, London. 

Eng. Pat. 130,810, 2.9.18. (Appl. 14,235/18.) 

An electric are furnaco is provided with series 
and shunt transformers, having the secondary 
windings arranged in differential relation in the 
are regulating circuit, so that they act <lif- 
ferentially to wntrol the mechanism regulating the 
furnace -are. Tlie tran.sforniers are so arranged 
that when tlie resistance of the arc is reduced 
appreciably the effect of the current tending to 
feed the electrode into the furnace is neutralised; 
hence the electrode cannot be fed into the lurnaee 
to an extent whieb will result in interruption of 
the action of the furnace. — B. N. 

Electric furnaces. J. A. Fleming, London. Eng. 

Pat. 131,061, 9.4.18. (Appl. 6039/18.) 

Thb shell of an elSctric resistance furuiic© is made 
of material of very great heat-insulating power, 


and a heating wire or resistor is bent into loops 
which are suspended from projections on the in- 
terior walls of the furnace; the lower ends of the 
loops hang freely and the wires are kept straight 
and apart by their own weight. For example, the 
furnace chamber may be constructed of a fireclay 
cylinder or a tube of silica or diatomaceous earth 
in the form of bricks, surrounded by a very thick 
layer of silicate cotton or slag-wool enclosed in a 
brick or iron cylinder. The resistance wire may 
be of nichrorne. A temperature of 1000°-- 
1200° C. can easily be obtained, and furnaces 
capable of taking 200—300 kilowatts or more, and 
suitable for anm*aling large masses of steel, can 
be buili.-B. N. 

Electric furnace. T. A. D. Lawton, Wolverhamp- 
ton, and .1. Hampton, Tettenhall, Staffs. Eng. 
Pat. 1.32,635, 28.9.18. (Appl. 15,812/18.) 

In electric furnaces of the type in which carbon or 
graphite resistances aro arranged around a mullle 
or lieating chamber, and are themselves surrounded 
by a iion-eoudiieting enclosure, the resistance bars 
are shajwd so tliat tliey present a maximum sur- 
fae<‘ to the heating chamber and a minimum of 
surface to th(‘ surrounding enc losure. For example, 
eacli resistance bar i.s rectangular in section 
towards its iniu'v aspcM-t, and is chamfoi’ed towards 
its outer aspi'ct, tcrminati^ig in a. longitudinal 
ridge. 4’h(' inner Hat edge of the liar lies in con- 
tac't with ilu' iiiuHIc wall, and adjaccuit bars are in 
contact along their rectangular sides, or are 
Biightly separated and electrically connected at 
ojiposite ends. 'I’lu' outer ridge makes contacl 
with the refractu!-.v wall of the enclosure. Deterior- 
ation ©f tlu' resistance c'lomonts is prevented by 
rendering the enclosure as air-tight as possible. 

- J. 8. G. T. 

Elcctricid furnace. A. M, Teixeira, Tpaneina, 
Brai^il. E.S. Eat. 1,313,761, 19.8.19. Appl., 
7.11.18. 

A oiioi'i* of (dectric furnaces surround the base of a 
central shaft furnace, and are connected to ono 
another through the hearth of the shaft furnace 
and also by means of latiual eliannels exterior of 
the hearth. — B. N. 

Eleetrie furnace. 1. Rennerfolt, Djursholm, 
8weden. P.S. Pat. 1,313,834, 19.8.19. Appl., 
12.5.19. 

Sevuual electrodes are suspoiided from above into 
a furnace chamber in a substantially vertical plane. 
A projection from the bottom of the furnace, under- 
neath the electrodes, carries a conducting layer of 
carbon wliich forms contacts for arcs from the elec- 
trodes, and crucibles are arranged on the bottom 
of the furnace along the heating zones of the 
arcs. — B. N. 

Electric furnace. J. H. Gray, New York. U.S. 
Pat. 1,313,890, 26.8.19. Appl., 18.5.18. 

An electrode passing through the roof of the fur- 
nace is provided with a surrounding cooling ring 
on the top of the roof, and the furnace is adapted 
to tilt about a centre substantially on a lino with 
, the top of the roof without moving the electrode 
1 and cooling ring from their working positions, 
i — B. N. 

! Electric furnace. J. FitzjMitrick and L. T. 
j Stephens, Assignors to The Carborundum Co., 
I Niagara Falls, N.Y. U.S. Pat. 1,313,986, 26.8.19. 
Appl., 21.3.19. 

An electric resistance furnace comprises a silicon 
carbide muffle surrounded by current-conducting 
resistance material. — B. N. 
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Furnace; Arc melting . We«Uieiits. Thomas- 

phosphat-Werke, G.m.b.H., Berlin, (lor. Pat. 
312,569, 22.9.17. 

The arc and charge are indopciulemly movable, 
tlio former by moving the electrodes, which are 
separate from the ftirnaee, in the direction of the 
axis of rotation of the furnace, the latter by rota- 
ting the body of the furnaee about its axis. The 
position of the are may be ( hanged by an exeeiitrie 
motion of the electrodes. — K. H. B. 

FAectiical efching: (loinposifion far iJrcfiolyfrs 

for . J. H. Weeks, Butledge, Pa., Assignor 

to J. S. AVeeks, Delaware County, and 1?. M. 
AVeeks, Philadelpliia, Pa. T.S. Pats. {\) 
1,3M,8:19, fa) 1,;U1,S.1(), (c) l.ini.Stl, and (o) 
1,311,842, 2.9.19. Appl., 3i).1.17. 

Im elc'ctroly tic ('tching, tiu' anode carrying a 
rc'sistant image to lx* elclu'd is used in (onihination 
witli an electrolyte composed of on*' or more' of (a) 
borates of ammonium, barium, magnesium, man- 
ganese. piotassium, sodiuui, or /.inc, (a) acetate's of 
ammonium, barium, cadmium, cab iuni, chromium, 
cobalt, coppeu*. iron, lead, magnesium, manganese, 
mercury, nickel, jiotassiuiu, uranium or zinc. {(’) 
lartrate.s of antimony, ammonium, luirium, boron, 
calcium, cadmium, iron, lithium, maguosium, 
potassium, or sodium, (n) nitrates of aluminium, 
ammonium, barium, eadmium, (alciurn, (‘oball-, 
coiiper, iron, buid, lithium, luagnesiijiu, mangane.se, 
Jiickel, potassium, sodium, strontium, tin, uran- 
ium, or zinc. A. B. S. 

Ozone qenrraior. K. AVabhm, Baltimore', Aid. 
TkS. j»at. 1,316,312. 16.9.1<‘. Appl., 29.1 10. 

\ cvLTNDincAi. casing is p-rovidc'd with a chamher 
at each end with iub'f and outlet pijM's. An outer 
(‘lectrode and inner dielcctrie are' arranged (onceui- 
(rically and parallel with the axis of the casiiig, 
the inner d ieb'ct ric })assing tlirough stnlling-hoxe's 
into the ('iid chamheTS. 'I'lie* outer eleetrodee is 
shorter, and the' (>mls are mounted in insulating 
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partitions, an inlet ami oiitle'i for gases through 
the ob'ctrode being provided. A. K. 
Jjiqht-rrariive \ elect ricdf] resisiunce and inetlnnlof 
fanniiiq the some. T. AV. ('a.-^t', Scipio, N.A\ 
V.H. Pat. 1,310,350, 16.9.19. Appl., 5.4.18. 

Tiir: resistance is a material comprising thallium 
oxysulphide. — C. A. K. 

\IAertric] fnrnuce choriiinq (ipjKirohis. AV. K. 
Aloore, Pittsburgh. Pa., P.vS.A. Kng. Pat. 
132,430, 13.2.1!b (Appl. 3550/19.) 

Mercury. Eng. Put. 132,500. See A"H. 

Nitrogen fixation. T7.S. Pat. 1.310,415. ,SVe VIJ. 
Fimncf refractory materials. IJ.S. Pat. 1,314,871. 
See VIU. 

Removing paint etc. from iron efe. Eng. Pat. 
131,709. See X. 


XII.-FATS; OILS: WAXES. 

Sulphonated oils [;Interpretation of analyses of 

]. C. G. Bumcke. J. Amer. Leather Chem. 

Assoc., 1919, H, 515—630. 

An unsatisfactory sulphonated oil, which emulsified 


OILS; WAXES. 


badly and stripped the colour of dyed leather, was 
found to contain 36*48 of free fatty acids 
and 6*32% of ash compared to 56*43% and 
4*07% respectively in a satisfactory oil. The strip- 
ping action of the former is attributed to its higher 
eunlent of soap and its inferior emulsifying power 
to its lower content of free fatty acid. The 
better of the two oils could serve as an acid fat 
li(pior directly, hut the other should be mixed with 
some saponifiable or mineral oil. The so called 
“ sulphonated oil and “ Hulphonation value are 
mi.sleadiiig detenniimtions and only the “ eombinod 
SO, ” is any guide to tlie d('gn'(' of siilphonatiun 
of an oil. A sulphonated neatsfoot oil, eonlainirig 
31 ' of mineral oil. 1919% of neutral fatty oil, 
2‘0(V| of ((Unbilled SO,, and 2‘5l% of ash would 
no! ('inulsify nux'llon h('caiis(' it was not suirieicntly 
higldy sulplmnated to carry 51 ", of m'Utral jihis 
miiK'ial oil and an additional amount of nioi'llon. 
A birg('r content, of soa]» would have fai ilitat(Hl the 
('luulsilication. ('omjdcti' analyses of 12 siilphoii- 
attd oiN sliow di!l'('i'cn( c's h('lwi'('n the l‘r(H‘ fatty 
acids as found by titration and by calculation. 
During sulphonat ion , oxidisixl, |iolymerised, or con- 
densation luaxlucts, which cannot be litratrxl or 
extracted with ether, ai*e formed ])robably aa a re- 
I suit of tlu' furilu'i* action of tlu' sidiilinrie acid on 
j the su!|*honal('d fatty acids. I). W. 

; Mandud seeds: Trehniral ut disaiion of different 

; speries of ('. (irimme. (’hein.-Zi'it., 1919, 

' ‘13, 5(»5- 500. 

: Tmk seeds :ind kc'i ncls of various sjiecii's of Manihot 
plants from hi. Aliica. eontaiiu'd the following 
I amoinits of oil rc.spcct i vely : - .1/. (Jhizioviiy 11*00 
! and 4 1*3 1 , ; M. d tcludoinu , 1 l'()5 and 10*14% ; and 
I M. ptiiufi yensts 12 01 and 18‘95 ' , 'flui oils ex- 
tra! l((l from tliesc seeds with (‘ther, and an indus- 
trial oil, which had bt'('n (xtracts'd Irom a mixture 
of 07'' of M. dirinduma , 31) of M, piauh yensiSf 
; and 3/ of M. (ilaztorii, had tlie following char- 
acters ; — 
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It is advisable to decorti(?ato the seeds before 
expressing the oil, the increased value of the pro- 
duct repaying the co.st of treatment. The technical 
oil is mainly msed in the manufacture of varnish 
and soap. The commercial seed cake had the fol- 
lowing composition: Organic substances, 91*49; 
crude proteins, 12*70; fat, 1*14; NTree extractives, 
17*25; crude fibre, 00*72; and ash, 8*11%. — C. A. M. 

Fats; Hydrolysis of by TwitchelVs process. 

P. Bortolo. Annali Chim. Appl., 1919, 12, 
27— .50. 

Thk sulphuric acid (60^ B., sp. gr. 1*71) used for 
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purifying the fat prior to hydrolysis should be 
added in the proportion of 1 to 2%. The density 
of the separated add ]i(|uid sliould not be less than 
9° B. (sp. gr. r06«). Tlie amount of emulsifying 
agent should not exceed about 1%, except in the 
case of very impuie fats, when 2% »‘ay be used. 
An excess of tfu? nsagent does not increase the 
velocity or di'gn'e of hydrolysis, but, on the con- 
trary, tcmls to form emulsions which are difficult 
to separalc and yields more impure glycerin and 
fatty a( i'Is. I*’or rapid and complete hydrolysis 
th(‘ aiiioimt of water should be kept below 6()%, 
whilst th(‘ acidity of the a(|Uoous portion should 
he from 1 to 2/,. It is sufficient to continue the 
lioilirig for .‘10 to .'12 hours to obtain a satisfactory 
hydrolysis in one o])eration, nral there is little 
advantage in a second treatment. -Ck A M. 

67i/rr/'iri.s; Pnrifirntion of commcrcinl . P. 

Ik'rtolo. Annali Chim, Ai)pl., 1919, Vi, 24 27. 
Thk use of barium carbonate as a purifying agent 
for glycerin has tlie drawback that it is dillicult to 
remove the excess of barium. Better results are 
obtainefl by the successive use of lime and barium 
hydroxide. A slight excess of lime is added to the 
hot sweet waters from the Twitchell or autodave 
])roco8s, and the lifpiid allowed to cool completely. 
The fiaa? sulphuric acid is neutralised, and the fatty 
acids are converted into calcium soaps which carry 
down with tbem proUdns, colouring matters, and 
organic impurities. 4'!ie filtrate from this pre- 
cij)itate is concent rated to 15° B. (sp. gr, 1‘llG), 
care being taken that tlu^ li()uid remains alkaline 
until the end. During this eoncemtration the cal- 
cium Rulphati^ and calcium carbonate are slowly 
jirecipitated, together with more organic matter. 
After concentration, the liquid is filtered into an 
iron vessel [irovided with a steam coil, where it is 
heated to boiling and then treated with a slight 
excess of barium hydroxide (about (> to 8 gi’ms. per 
litre), added in small jun tions. The mixture is 
boiled for a few minutes, cooled, filtered, heated to 
boiling in an iron vessel lined with tin, and the 
excess of barium removed by adding oxalic acid, 
with precautions to avoid an excess. If necessary, 
tiie last traces of barium arc removed by adding a 
little dilut(' sulphuric acid. Finally, the liquid is 
cooled, filtered, and concentrated to 28° B. (sp. gr. 
i-24).-C. A. M. 

Morinc animnl oifN. ^(lardner. Sec XIII. 

Ih\iinn inli. (Jardner. See xriT. 

Ih'iei'x fnr aoijd oif. Cnvduer. See Xill. 

Batknts. 

Press plnti H for oil expressinij ])resscs ami ounlotjous 

apparatus. A. W. hbench, Piipia, Oliio, TkS.A. 

Kng. Pat. i;U,790, 15.11.18. (Appl. 18;789/18.) 

Addition to Kng. Pat. 111,855, 2.12.16. 

A ritKss plate eompri.ses two thin metal plates 
arranged face to face and preferably riveted at the 
corners. One of tlie plates has spaced corrugations 
forming hollow projecting ribs on the outer side 
and drainage channels on the inner side; the pro- 
jections ami channels may be formed by bending the 
plate. The other plate is flat and has holes through 
which liquid can escape to the drainage channels. 
Rigidity of the component plates is obtained and 
obstruction of the channels prevented by wires 
or rods arranged longitudinally along the channels, 
the ends being secured in one of the plates. The 
surface of the plates not in contact with a press- 
cloth is coated with a n#lal (e.g., zinc) to which 
meal will not adhere. — A. db W. 


i Caialysing agents of particiUar efficiency: Process 

I for the manufacture of . E. Granienstadten, 

' Vienna. U.S. Pat. 1,314,042, 2.9,19. Appl., 
13.5.18. 

A MKTAij.Tc catalyst is prepared by subjecting to 
the action of a gaseous reducing agent a heated 
I mixture of oil and an inorganic non-catalytic metal 
compound, irreducible by simple lieating, and the 
acid radicle of which docs not mix or combine with 
the oil.— F. W. L. 

Pals and nils; Process for rciiioviufj metallic im- 
purities from . Elektro Osmose Akt.-Ges. 

(Graf Schwerin-Gos.), Berlin. Gcr. Pats, (a) 
.399,157, .30.6, (b) 300,276, and (c) 309,275, 
10.12.17. 

(a) Fats and oils arc treated with aqueous solu- 
tions of lower aliphatic acids, or their neutral or 
I acid salts, particularly those containing more than 
' one carboxyl group, or a hydroxyl or amino group 
, in addition to the carboxyl group, e.g., oxalic, 

! Lactic, tartaric, and glycollie acid, and glycocoll, 
which are capable of forming soluble complex salts 
! with metallic impurities such as iron and nickel. 
'I'he solutioti is added either to the melted fat or 
to a solution of the fat, and removal of the im- 
[uirities is assisted by warming and stirring the 
; mixture. In some c.'ises it is advantageous to pass 
a stream of an oxidising or a reducing gas through 
i the fat cither Ix'fore or during addition of the 
j .solution; the formation of an emulsion is thereby 
1 prevented, and the impurities arc brought to the 
I stage of oxidation at which the metallic complexes 
I are most readily formed, (n) 3'hc warm fat or oil 
i is treated with an undiluted organic acid or salt 
' instead of with an a{|ueous solutioji, (c) The above 
I methods are also ai)])licablo for the removal of 
I nudallic impurities from the higher fre<^ fatty acids 
i such as stearic, palmitic, and oleic acids. — L. A. C. 

; Agfing solidified plastic arlicJcs [e.g., soap’]; 
Apparatus for rapidhj — . Do N. \V. B. Young, 
Narbertli, Pa., Assignor to Soa]) Works Equip- 
ment ('o. U.vS. Pat. 1,316,262, 16.9.19. Appl., 
i 27.3.17. Renewed, 12.7.19. 

I 11, ■fiii'ni'i liquids. r.S. Pat. 1,297,635. Seel. 

i 

X1II.-PAIHTS ; PIGMENTS ; VABNISHES ; 
RESINS. 

: Prying oils and varnishes; Effect of moi.sture on, 
i - — . H. A. Gardner. Circular No. 70, Paint 
Manufacturers’ Association of the F.S. Aug., 
1919. 15 pp. 

The cause of tlio more rapid “ setting ” of paint or 
varnish during moist weather wa.s investigated by 
determining the variation in weight during oxida- 
' tion of a number of samples of varnish and of raw 
I linseed oil containing various metallic soap driers, 
the metal content being in a proimrtion of 0*2 % on 
the oil taken. ’Pho films of oil or varnish were ex- 
' posed on glass plates plaeod in a specially con- 
structed incubator, the atmosphere of which could 
I he saturated with moisture. In all cases large in- 
, creases in weight were observed during the first 24 
or 48 hours, the gains in 24 hours in the case of 
trials in moist air almost equalling those in dry air 
j in 48 hours. A decrease approaching that ol^ the 
orfginal gain followed under both conditions of 
! relative humidity, the moist air trials, however, 
j showing a second increase and loss subsequent to 
the first increase and loss. The final degree of 
hardness was greater with those films dried under 
“ dry ” conditions. This behaviour is explained 
by the assumption that the first increase represents 
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i partial saturation of the double bonds of the oil 
yy oxy^ren^the subsequent decrease beiii^ accounted 
or by evolution of decomposition pro^iucts of the 
fxygeiiated compounds. Decomposition of the 
glyceride into glyceryl radicle and fatty acid, with 
ibsorption of water to form glycerol under fuvour- 
»blo conditions, would then account fur a second in- 
crease, whil.^t decomposition of the newly formed 
glycerol to formic acid, etc., would account for the 
iecond decrease in weight. No consi<lerahle differ- 
ences were shown on the change in weight curvcvH 
for a numlier of different driers, viz., linoleates, 
resinutes, tiingates, etc., of lend, manganese, 
aluminium, etc. Aluminium coinjauinds, though 
dow in initial action, aiipear to be more effective as 
driers. — A. de W. 

Marine anitval oils in painls and varnishes. 11. A. 

Gardner. Circular No. f5H, Paint Mannhudurerb* 

Ats.sociation of tlie Aug., 7 ])p. 

Menhaden oil has for many years Ik'cii used as a 
constituent of the medium of ci'rtain paints, 
notably those iiiteiub'd for barns, roots, and struc- 
tural steel. Its dark (olour and the soitness of the 
film yielded have prei ludcMl its use in white paints. 

Active ” i)igmonts, such as red lead, which re- 
duce its softening tendency, and a blowing and 
heating treatment are also indicated as giving 
bettor results. Many processes have been patentexi 
claiming to reduce tiie objectionulile odour of men- 
haden oil; the autlior suggests adnii-xture of 5 — 10% 
of pine oil to mask tlio odour. Tln‘ keeping (juiiii- 
ties of unsterilised menhaden oil are, rather imor, 
duo to formation of free fatty acids. The wearing 
qualities and ixuinanency of colour of white paints 
containing raw menhaden oil are mucli improved 
by replacing ft jiroportion of tlie latter by linsi'cd 
oil. A large factory for the manufacture of fur seel 
oil has been cstahlisljed on the Pribilof Islands, 
where 25,()0()--'10,0(K) galls, of oil may be producxxl 
annually. Other factories are now estahlisluM 
which yield large quantities of dog-lish and shark- 
liver oils, and it is hoped that other types of fish oil, 
7 .C., skate-liver, tuna, and salmon oil, will in the 
future he obtainable from the same factories. 'I’he 
XKissibility of utili.sing the above oils and that from 
aqiHitic skins (a possililo suhstitntc for leather in 
fac(’ of the present shortage) as drying oils is being 
inv’cstigated. here appoar.s to he (‘vidcuice that 
the dark colour and ohjcction.ihle odour of liver 
oils will he overcome by I'xprossing the oil from tin* 
livers when in the fresh condition.- A. de W. 


llosin: Determination of in rosin-pitch mix- 

tures. A. Wogrin* and P. Van. Chem.-Zeit., 
IPPd, 43, 608—507. 

Mixtures of petroleum pitch or coal tar pitch 
with rosin or lime-rusin prepared by heating 
drv lime with colophony have recently been used 
lor various technical purposes. Tho following 
method has been devi.sed for tho approximate de- 
termination of the rosin : 250 grins, of the inixturo 
is dissolved in 75 80 c.c. of bcnzciio, and boilM 

for I to U hours with 126 c.c. of Njl alcoholic 
potas.sium hydroxide sohition. Tho alcohol and 
hciizcm' are then evaporated and tho residue ex- 
trai led lor about an hour witli three suecessivo por- ♦ 
tions of 500 c.c. of boiling water, tlio liquid being 
cooled each time lieforc decanting. The united 
ext racts are < oneiuitrated to about 200 e.c., noutral- 
ised with hyilrix-hloric acid (methyl orange as in- 
dicator), and evaporated to dryness. Tho dry 
residue is freed from calcium chloride by treatment 
with cold water, tiic extracts being passed through 
a lilter uiion which are also collected separated par- 
ticles of pilch. I'inally, the basin is ruhliod with 
moist gyjisuiii and the whole contents traiisfmred 
to the (liter, which is then dried and extracted with 
alcohol in a Soxldct apparatus for 1 i te 2 days. 
The alcohol i(‘ extract is coohsl, and tlie separated 
particles of pitch waslu'd with cold alcidiol. The 
alcoliolic extraet and washings, wliich will contain 
the whole of the nisin prcsiuit either as colophony 
or “ lime rosin,’' are used for the didermination of 
the saponification and iodine values oi the dissolved 
suhslanies. In the laih'r (ictoi iuination an aliquot 
portion of the solution may h(‘ evaporated, and tho 
re.siilue dissolved in 15 i .e. ol ehlorolorm, and 
treaUsl with Hiihl solution. The following values 
obtained with typical samples of the material gave 
till* data f«)r th(5 calculations: - 


MuIitIuI. 


1 “ Um«-rosln ” (asli I-IT':,, 

I’aO) 

“ liim;*roHln *’ (a‘<li l-', )(>'*', 

CaO) 

gctrol(Mim |)it< li (Hoftciiiiij? |)1., 

(’.) 

t'ii:»I-tnr i>it<h (rtn|tonlnK lit., Vi 
(’.) 


viihi 

at Ion 

Pxllnn valuo. 

% 

Max. 

Min. 

Max. 

i 1 :.(;•{) ; 

189 0 

1 :t2-n 

151-0 

i me 0 


MOV 


ITT.') 1 

179 0 

110-9 

15C-6 


1-S 


1 

1 0-1 )!» 

o-r)M 

} 2 '28 

! 2-42 


Driers for soija oil. H. A. Gardner. Circular 
No. 69, Paint Manufactui'crs’ Association of tln^ 
II. S. Aug., 1919. 12 pp. 

An investigation of the ilr.ving ijroperties of soya 
bean oil as judged by the “ finger test ” and carrieil 
out on both glass plates and painted boards, em- 
ploying driers of both dithering metal bases and 
acid radicles, showed that soya oil may he made to 
dry almost as rapidly as boiled linsoial oil. Heat 
treatment followed by blowing of raw soya oil is ad- 
vantageous to the retention of drier and speed of 
drying. The proportion of base as metal content 
yielding the optimum result as drier has been de- 
termined, and as a result a drier formula corn- 
rising manganese, lead, and eobalt linoleates 
aving metal contents of 0*03%, 0'2()%, and 0’0l% 
respectively is given. An alternative formula 
giving slightly inferior resiiltH to the foregoing con- 
sisted of cobalt and lead linoleates of metal con- 
tents of 0‘02% and 0'20% respectively. Linoleates 
showed on the whole to slightly bettef advantage 
than the resi nates, borates, and acetates, but there 
is little to choose between the effects obtained over 
a range of soaps of the same base or mixture of 
bases. — ^A, dh W. 


In the case of mixtures of coal-tar pitcli it is 
better to base the calculations upon tho iodine 
value. Tho results obtained with tost mixtures 
agreed within about 6% of the theorotical quan- 
tities. — C. A. M. 

Varnishes for ])opie.r~mavJit'. irare. Andes. Farlnui- 
Zeit., 1919, 20, 999 -lOOl. Gliem. Zentr., 1919, 
90, IV ., 191. 

Two classes of i)U|)jer-Tnache ware are to be dis- 
tinguished, viz., lliose in which a paper stock is 
sized w'itli glue, casein, or starch to producx) a basis 
and which are usually decorated with water colours 
and finished with ccdluloid, “ (K’Uou,” or spirit 
varnish, which, however, does not penetrate the 
base or intluciiee its condition; and those in which 
a hardness surpassing wood is obtained by impreg- 
nating the moulded and well-dried paper base with 
warm “ amber ” varnish and sieving at 100® — 
125® C. In the latter typo it may be desirable 
! to repeat tho treatment with varnish and stoving 
i until a sufficiently hard and crust-like surface is 
i obtained. After Hatting with pumice or shave- 
I grass, tho articles are thinly painted oil 

' colour ground in varnish (“ ready-bound colour *’), 
dried at 70® — 80® C., and the operation repeat^ 
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until the Hurface is completely glossy and even. 
In cases where monochromatic decoration is aimed 
at, colourless varnish is used as a finish, or a finish 
is obtained by hand-painting, transfer, or the use of 
bronze powder or leaf metal. Copal and amber are 
the raw rnalerials used in the varnish, hardened 
rosin or artificial gums being seldom employed, 
llbuk lac(juering is performorl with asphaltura 
varnish or the “ black varnish ” of the patent 
leather finisher. V'arious recipes for varnishes are 
given. — A. i)E \V’. 

Patents. 

Pi(jments and thf. production of the uune. 

.1 . F. Duke, Shortlands. Kng. Pat. 1.31,761), 
2i.D.18. (Ai.pl. 15,533/18.) 

CoiiNFLOUR, starch, dextrin, or other suitable 
carbohydrate is treated with tannic acid and ferric 
chloride or other soluble iron salt. Acidity in the 
resulting black pigment may be neutralised by 
chalk or quicklime, whilst an antiseptic may be 
added to prevent decomposition.— A de W. 

Paint com]inxitiou. A. if, Applegreen, Seattle, 
Wash. II. S. Pat. 1,311,301, 26.8.19. Appl., 

12.11.18. 

A MixTUHE of wood pulp and lime is soaked in 
water, ground, mixed witli a vehicle of oil, and 
again ground. Rosin is added to produce a gloss, 
and finally a solvtmt for the rosin. — A. i.e W. 

PhenoUfortnaJdchude condensation j)rodu€ts and. 
the manufacture thereof. H. V. Potter, and 
Damard l.acquor Co., London. Kng. Pat. 
131,112,15.7.18. (Appl. 11,601/18.) ; 

The phenol-formaUh'hydo condensation product ■ 
deeeribed is in the form of a white j.owder of j 
non-resinouM nature, rapidly oxidising in th(‘ : 
air or under influence of heat to a pink and | 
finally a brown powder. It has a melting-point of ! 
approximately 3(K)° K. (149'^ C.), has free hydroxyl | 
groups and forms salts with alkalis, is free ' 
from both nnoombined phenol and formaldehyde, ! 
and by continued heating passes into the in i 
fusible insoluble state. The product is obtained by ^ 
heating under a reflux condens<*.r 100 parts by 
volume of phenol with 60 — 100 parts by volume of i 
40% formaldehyde in the presence of an alkaline 
accelerator, c,//., 2 — 5%, of ammonia (sp. gr. 0*88), 
until the known solublo condensation product is ! 
obtained. The cond<uisation product is then dis- | 
solved in a largo volume of caustic alkali solution, I 
e.(/,, 1000 parts of 10% sodium hydroxide solution, i 
diluted with water, r.r/., 3000 — 4000 parts, and tho ' 
definite compound precipitated by addition of an I 
acid, c.f/., 1()/' hydrochloric acid, till slightly acid. 
The solution is then made slightly alkaline with ! 
ammonia. The product is filtered, washed, and ; 
dried in thin sheets at about 80^ F. (27° C.). 

—A.deAV. 

Varnishes or dopes more espechdly intended for ' 
appluimj to the fabrics of aeroplanes and oilier 
aerial machines. 13. M. Sutherland, Sunbury , 
Common, and The Wall Pai>er Manufacturers, 
Ltd., London. Kng. Pat. 131,082, 24.1.18. 
(Appl. 6909/18.) 

The use of “ borated benzoC' {e.tj., boric acid 10%, 
benzol 90%) is claimed as an addition to varnishes ! 
containing acetylcellulose, nitrocellulose, or eguiva- i 
lent, in order to permit of a larger proportion of : 
benzol being used without causing precipitation, 
to obviate the use of triphenyl phosphate, to fire- | 
proof, to retard drying, and diminish the vi.scosity 
of the varnish. The varnish may advantageously 
be composed of acetylcellulose 6 — 12 parts, acetone 
or equivalent solvent 44 — 36 parts, 90% l^nzol ^ 
parts, “borated benzol “ 24 — 25 parts, and benzol 
alcohol 2 — 3 parts, all weight. — A. de W. 


i Dopes; Production of . A. J. A. W. Barr 

, London, and H. Lazell, Richmond. 'Enc. Pat^ 
I 131,641, 2.7.18. (Appl. 10,862/18.) 

i A “dope” which tightens, stretches, and water- 
i proofs aeronautical envelopes and at the same time 
i absorbs ultra-violet rays is obtained by adding to 
dope, ’ preferably of a cellulose acetate or nitro- 
cellulose basis, a mixture of pigments, such as 
yellow ochre, ultramarine, and zinc oxide in the 
proportion of, e.ij., 11 lb., 5 lb., and 10 lb. respec- 
tively. Excessive darkening is inhibited and re- 
ducked visibility obtained by addition of aluminium 
powder. In the example quoted tho pigmented 
“dope” consists of 10 lb. of the mixed pigments 
and 5 11). of aluminium powder for 300 gallons of 
celliilo.se acetate dope. — A. de W. 

Dopes, solutions, compositions or preparations 
haviiuj a basis of cellulose acetate; Manufacture 

of Dreyfus, London. Kng. Pat 

131,669, 24.7.18. (Appl. 12,085/18.) 

The use of acotylacetone or ethylidene-acetoue or 
a. mixture of tlicsc*. alom* or with other solvents or 
diluents, is daimed. — A. de W. 

Lacquer for airplane fabrics. F. DfX'rflingcr 
Jlalcsitc, N.Y. U.S. Pat. 1,315,216, O.O.lo! 
Appl., 22.12.17. 

A i.acquek for aeroplane fabric! consists of a solution 
of iiyroxylin, boric acid, and triphcnyl phosplialo 
•in a highly volatile solvent.--K. W. L. 

V^iterproofwq compositions; Process of inahimj 
- (i. M. (Inrlick, Kalamazoo, Mich., 

Assignor to AV. S. Mitchell, Gary, Ind U 8 
1,315,109 and 1,315,110, 2‘.9.19. Appl.^ 

A WATmu’uooKiNo composition consists of jiaraffiii 
wax, dissolved rubber, a resinous substance dis- 
solved in alcohol, u. light hydrocarbon oil, and 
carbon bi.sulphidc, and is prepared as follows; — A 
mixture of melted wax, resinous substance, and dis- 
solved riihlier is lu‘atc*d to .305° F. (152° C.), cooled 
to 140° F. (60° C.), and a resinous substance dis- 
.solved in alcohol and a light hydrocarbon oil is 
added. The mass is lieatecl to 180° F. (82° C) 
cooled to 140° F. (60° (I.), and diluted with light 
hydrocarbon oil, and finally carbon bisulphide is 
added at a temperature of 60°— 80° F (15*5°- 
27° C.). --K. AV. L. 

Shellac, varnish, and related products; Process for 

malcinq substitutes for . 0. L. Lighten- 

bomc, New A"ork. IJ.S. Pat. 1,315,137, 2.9.19. 
Appl., 18.5.18. 

A (JUM, hard resin, or any resin other than colo- 
phony, is dissolved or “ ciit ” to a thick liquid by 
heating with a non-mineral oil, colophony is added, 
then a drier consisting of an alkaline-earth car- 
bonate treated with an acid. A thick pasty liquid 
consisting of cottage cheese (casein) dissolved in an 
alkali is added to give tho mass a translucent 
appearance, and the {iroduct is thinned with a 
light, quick-drying solvent.— K. A\% L. 

Paint or varnish and method of making the same, 

M. Damn, AVilkinsburg, Assignor to The 
IVPpers Co., Pittsburg, Pa. U.8. Pat 
1,315,658, 9.9.19. Appl., 18.1.19. 

A 11 E 8 TN obtained by subjecting solvent naphtha to 
an autoclave process is mixed with a paint or 
varnish oil.— C. A. K. 

Fireproof -oil composition. J. C. Emhardt 
Assignor to E. I. du Pont de Nemours and Co ^ 
AVilmington, Del. U.S. Pat. 1,316,881, 23.9.19. 
Appl., 26.2.18. , , , « 

A FiREPROOP coating composition contains boiled 
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liusood oil nud 30*“'(Jo% of onimoniuin nisgooHitiui 
phosphate. — L, C. * 

Faint for coaiino the hotiums of imsfls. I. 
Suzukawa^ Hiroshima, Japan, IT.S. Pat. 
1,315,748, 9.9.10. Appl., 28.1.18. 

Sek Kng. Pat. 113,812 of 1918; this J., 1919, 227 a. 

Fesin; Prodycina purified from iutiural iv.sin 

of coniff n and the like. J. K, Kohlor, Stock- 
holm. U.S. Pat. 1,316,842, 23.9.19. Appl., 
22.4.18. 

aSf.f. Eng. Pat. 122,407 of 1919: this J., 1919, 428 a. 
FrfininoVhjuids. F.S. Pat. 1 ,297,835. SrrJ. 


XIV. INDIA'BUBBER; GUTTA-PERCHA. 

Funtinuia fln.diro; Lule.r, from uncuUivafed 

and its coa<j\dafion , Y. Homy and P. Aminanii. 
Caoutchouc ct Cutta-PoiTha, 1919, 16, 1(KK)3~- 
10012. 

The latex contains 3;1 — 50,' of rnblKT and is 
coa^latod with tlio aid of vegotahh* juices, the 
various sources of which are described. The latex 
has a marked tendency to spontaneous coagulation, 
and the rubber can also 1 k' caused to separate by 
chemical agents such as formalin and by beat. The 
natives ndulterato the latex with other latices 
collected in the forest, and a de.s<Tiption of the 
commoner of these foreign latices i.s given. 

— D. F. T. 

{[{uhlirr;] StrctJnni poirrr of rarious litjiads | /m 

]. \ Duho*-;!-. C’aoutciiouc <'t Gutta-Percha, 

1!)19, 16, <>999- KXKId. 

.\ eiKCE of commercial vulc:inis<-(l rubber of sp. gr. 
I’fM)2, win'll immer.s<Hi in tetrachlorocth.ane at 10'*- 
1 T" C., swclhsl until a luaximum was renclnsl at 
3;82 times the original volunu' fsi'c also Ibis 
1919, 548 A, 818 a). -1). F. T. 

Itfdlooh fiihnrs treated {vifh nihher; l*rni\rahilii}i 

of to (fdses. W. Frcnzcl. (’Inin.-Zcit.. 

1919, 4.1, 539—532. 

Tifk author lias deUrmined the jieriucabiliiy of 
various balloon fabrics by means of the inlcrfero- 
iik'ter, and finds th.at the rate of (litfusion of 
hydrogen tlirougb the fabri<^ roaches a constant 
value, for definite tem|)eratur(*N and pr*‘sRnres, :iv 
soon as the fabrii; is saturated witli hydrogen. If 
the inner surface of the fabri<* is saturated with 
hydrogen and the outer surfaie is in < ontact with 
air praidieally free from hydrogen, the rate of 
diffusion iiuTeases in proportion to the tempera- , 
turo. In this respect fabric treated with rubber 
iM'hayoH like rubber itself. The rat^ of diffusion 
also increases with, but not proportionally to, the 
pressure; beyond a certain pressure the increase is 
less in the eas(' of fabric coated with rub^»r than 
with rubb<>r itself, since the fabric retards the 
stretching of the rubber coating. AV. P. 8. 

Patents. 

Tyre-fiUent; Process of making . K. F. Avcoek, 

Midlothian. Tex. U.S. Pat. 1,315,652, 9.9.19. 
Appl., 27.9.18. 

A MASS consisting of small particles of soft rubber, 
rubber • cement, gasoline, and kerosene is coin- 
pressed in a mould, then removed, the mould i 
cleaned, and the mass repli^cd and vulcanised ! 
under pressure. The product forms a resilient I 
filler for tyro covers.— B. W. L. ' ! 

pHlrowiVed oih, U.8* Psit. 1^315,246. See XII. | 


XV.-LEATHEB; BONE; HORN; GLUE. 

Sulphite cellulose in synthetic fans^ tanning 
ertractsy and in leather. Heport of a committee 
of the Ahum*. Ixuither Chom. Assoc. 0. M. Kerna- 
ban. J. Anier. lii’atlicr Chem. Assoc., 1919, 14, 
512-515. 

5 CRMS, of />-ni tramline was shaken tvitli 25 c.e. of 
water and <> e.e. of (‘om entrnted sulphuric acid, 
109 e.e. of water and 3 grins, of .sodium nitrite in 
2> c.c. of water were added, nml the whole made 
up to 500 e.e. 15 e.e. of this solution was pixed 
with 50 c.c. of tannin .dilution (analytical strength) 
and filtered. Excess of sodium hydroxide auued 
to the filtrate produced .a. blood red colour in 
presence of , or more of synthetie tannin in 
admixturo witli siilpliile-eellulose and with treated 
«|Uebraeho extract. It was impossible to distin- 
guish between I be colours given by sulphite- 
cellulose and smaller amounts of synthetic tannin 
present in the mixturi' eitlier by the above test or 
the ( inehonino readion (see this .1., 1915, 189 and 
501). ProvidiMl that a positive result was obtained 
with the Proeter-Hirst test, a la'tter indication of 
the presence of Hulpliiit^eellulosi' would be the 
large increase in tlie non tannin ( on tent, since that 
of syntbetii* tans is low. — D. AV. 

Leather fibre ; Elementary st rurture, of . Prin- 

riiih\<i of tnolenihir j>husics of leather. W. 
Moeller. (.Collegium, lois, 277 -288, 3(K)-;)()9, 
333-313, 385 --372. (Iieiii. Zeiitr., 1919, 90, II., 
954. 

Hkcent views of the strm ture of collagen fibrils 
(this J., 1918, 778 a) jiikI the conception of tanning 
solutions a.s j)eptiHatioii systems indicate a (toniplox 
of four components under normal conditions. 
TIicm* componenis are tlie collagi'n micell, a, the 
miecllK of the d«'coin|»osition pioduct, /.», the 
peptiMT, />, and .s, the peptisi'd jiortion of the 
tanning siilution. 'Hie inojmrtion of and s in 
n and h dejM'inls mt \arions («niditionM governed 
partly by the pepi is.'iiion eijiiilibrium, gn- s, and 
partly by the solnliility of ;/ in a. Of these four 
<()inponen(s p and b nmy 1 k‘ |>artially or entirely 
missing in tin' finished leather; p to? ms a solid 
solution vvitli the collagen s(ibHl;)me in inicells, a, 
as it diffuses into a. The t Imnges wdiich the 
collagen niic'cll iimb'igoes by tlu> formation of a 
solid solution depend on this absorption of 
/>, which generally re.siilts in an increase in the 
volume of a both ill tin- dtimp (swollen) and dry 
slate.s ; .h cannot diffuse into the < ollagen mics'lls, but 
is ib'posiU'd on t hem and in lb<‘ micellar interstices 
of tho mici'llar eomjilex according to the conditions 
and proporticK of the tanning solutions. It may 
be deposiU'd in regular layers of crystals or 
irregularly in the large interstices without any 
regard l«) the sliapc of the niieells, a. Besides there 
is the possibility of the micells, a, (onlaining water 
of erystalli.sation or constitution, also :i(lliering 
and absorlK'd watc'r. The various peculiarities oi 
tho different kinds of leather an‘ partly attribui 
able to the changes taking place during tho 
{Planning proeoss in the amount of water c’OiitaincMl 
by the mieolls and tho micellar intersticeH in thetk' 
different forms, and tho condition in which t^o 
water is presi'nt. The differences and peculiarities 
of structure of tho different leather fibres obt^imKl 
by the s<‘veral tanning proecKsc*s are dependent in 
general on the pec iiliari tics and composition of tho 
tanning materials used. — D. AV. 

Leather stuffing oils and greases; Extraction, of 
— — - from sand. F. P. A'eiteh and M. 0. Hunt. 
J. Amor. Ix^ather Chom. Assoc., 1919, 
.507—611. 

Div clean sand was mixed with the oil or 
and tho mixture cutponed to the air until Hi 

B 
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mnuiiied’ constant iii weight. Weighed portions j 
were then extracted in a Johnson extractor for 24 
hours with ether, chloroloriu, and petroleum spirit 
(h. pt. J.5°—r)5° C.) respectively. It was found 
necessary to hent th<‘ extract 2 liours on the steam 
bath anil ilien 2 liours at KXP C. to remove the 
solvent and all moisture. Eighteen repre.sentative 
comnuu-cial samples were employed in those deter- , 
minations, ahich showed that petroleum spirit had ; 
the leait sohamt aetioii; chloroloriu was better 
than (dln'r tor oils, hut both were equally good for 
gu'ases. l^jion standing fish oils heeame less 
Holuhle in petroleum H])irit and more soluble in 
( hloroform. Clilorolorin appears to he the best 
solvent for oils and greases in general. — 1). W. 

Leather; Detriniinafinn of wnter-soluhte mailer in 

. 11. W. Frey ami 1. 1). Clarke. J. Amor. 

Leather C'liein. Assoc., IDIU, M, 18H— IJD. 

SoAKiNu ovcrniglit is unnecessary. From to 
55° (!. the yield of wateixsoluhle matter is inerea.sed 
0*9,'^ for each 5° rise in temperature. Variulions ; 
in ilio flow during the extraction have liltlo eftect, 
provided that the reijiiired volume of extract is 
collected in the siieciiicd time. Percolation gives i 
slightly higher results than siphoning, which in 
turn gives higher figures than “ immersed percola- 
tion.” Extraction h^y the olHcial method of the 
Amor. Leather Cliciuists’ A.ssociation is not com- 
jdeto, sinco of the total amount obtained in 
liours only is extracted in the .specified 

three hours. 'I’lie iirocedure and ajiparatus reijuire : 
standardising to eliminate small errors and permit i 
of a more, thorough extraction. -1). AV. 

(Jhromium. Schorlommer. See VJl. 

SulithoHofed oils, llumcke. See Xfl. j 

Patknth. 

H tiles and leather; I*rocess fur the treatment of j 

. L. Mauerhofer, Paris. Eng. Pat. 118,120, : 

53.8.18. (Appl. 12,072/18.) lut. Conv., 9.2.16. j 

In the operations of unhairing, washing, and pre- | 
paring for tanning, a certain amount of “hide i 
Rubstanco ” is lost from the hide. A process for 
regenerating or replacing this lost material con- 
sists in subjecting the leather (upper, sole, sad- 
dlery) in the fulling mill to the action of a mixture 
of gelatin or glue, run from the digester and 
brought to a strength of ” gclatinoineter ” at 
10° 0., and coimiiercial nitric acid of 65° B. (sp. gr. 
1’82), J v , or, in the yase of upper and saddlery 
leather, and lor finisuing “semi-chrome” and 
chrome tanned leathers, nitric acid 1',^, and castor 
oil 107, The leather is afterwards dried and 
finished as usual. — E. AV. L. j 


[Artificial teathcr.] Fruccssof eoatiioj and product 
thereof. H. A\L Matheson, Assignor to E. I. du 
Pont do Nemours and Co., AA^ilmington, Del. 
U.S. Pat. 1,316,913, 23.9.19. Appl., 13.12.15. 

A 8HEET of supporting material is coated with a 
solution of cupraminonium cellulose, containing an 
oil.-D. AV. 


Moulds for formimj plastic masses [from yeast- 
reskiues.l E. Krause, Steglitz, and H. Bliieher, 
jLeipzig-Stottcriz, German v. Eng. Pat. 110,553, 
16.10.17. (Appl. 14,998/17.) Int. Conv., 
21.9.16. (See also Ger. Pais. 302,930 — ^1 and 
303,133, and IT.S. Pat. 1,238,528: this J., 1917, 
1141; 1918, 478 a.) 

The powdere^^,’*\jyV’-^'» of albuminous substances 

for the “ ion 

printing K suoh ob 

moulds in which thoc«^ **** 

com|.osition wwZn/ A « the 

.My modified. 


mg 15% of dry substance (1 kilo.) is heated— either 
alono or together wijbh a tiller such as glue (2^5 
grms.) jireviously soaked — with 40% formaldehyde 
(60 grins.) to nearly 100° C., with constant stirring. 
The mixture is dried, ground, and shaped, to form 
the mould, at 125° C. and a pressure of 200 kilos, 
per sq. cm.; and, to form the article in this mould, 
at 115° C’. and 150 kilOs.— E. AV, L. 

leather or the lihe; Process for dryiiKj 

japanncAi or . C. Heyl, AVorms, Assignee 

of J. Nohstadt, Frankfort, Germany. Eng. Pat. 
113,620, 20.2.18. (Appl. 3053/18.) Int. (3onv., 
22.5.16. 

Skk F.S. Pat. 1,21)9,931 of 1918; this J., 1918, 709 a. 


XVI. SOILS; FERTILISERS. 

Mineral particles; fnfluenec of hoitimj and of 

shakina on ; Mechanical analysis of soils. 

O. Nolle. Landw. A'^ersuchs-Stat., 1919, 93 
217—258. 

Shaking of a soil elfcets a distinct ulthougli slight 
disintegration of the particles. If, however, it is 
not carried too far the shaking method as a means 
for preparing soils for mechanical analysis yields 
results far more reliable than those obtained by tlio 
metln)d of boiling. — T, 11. P. 

Soil; Nilrotjen-economy of and the action af 

straw and sugar. 0. Lemmermaim and* A. 
Einecke. Landw. A\;rsuehs-Stai,, 1919, 93 , 209 
— 220 . 

Pot experiments on various cereals show that 
addition of 2% of sugar to the soil produces in 
the tirst year diminution in the crop, but in suc- 
ceeding years a slight increase over that obtained 
with no addition. Addition of straw to the soil 
lowers tlie crop in the first two years, but gives a 
small increavso in the third year, the total effect 
being negative. This injurious effect of the straw 
is neither removed nor diminislu'd by addition of 
either sugar or liquid manure or both, hut is 
annulled by nitrate. The results confirm the view 
that fre.sh straw should bo removed as completely 
as possible from arable land, and that no improve- 
ment in the nitrogen-economy of tlic soil is to be 
expected from its use. — T. H. P. 

Mtrification in Egyplian soils. J. A. Prescott. 
J. Agric. Sci., 1919, 9, 216—236. 

The mean monthly temperature of the soil in the 
southern part of the Nile delta, 6iii. below the sur- 
face, varies from 12'6° C. in January to 29'6° V. 
in July, so that the temperature is at all seasons 
snitahlc for bacterial activity. The winter rain- 
fall totals 1 — 2 ins. The nitrates in the soil were 
found to he 10 — 20 parts per million of dry soil, 
and the moisture content at the same time under 
20%. AVhen tho moisture content was raised by 
irrigation a large increase in the nitrates followed. 
In soil under a cotton crop a largo accumulation 
of nitrates was noticed, in contradistinction to a 
removal of nitrates by wheat and maize. During 
tho summer fallow tho soil appears to he biologically 
dormant, possibly due to a partial sterilisation. 

— J. H. J. 

Fertilisers; Comparison of two neeordinO to 

MitscherlichU law of the minimum. M. Gorski. 
Landw. Versuchs-Stat., 1919, 93, 113—120. 

The results of fertilising experiments with in- 
creasing applications of ammonium sulphate and 
sodium nitrate are found to accord well with Mit- 
scherlich’s mathematical expression. It is ^ta- 
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blishcd that the efficiency factors (\V irJiungs^fak- 
toren) for corn- ami straw-yields can only bo e<jnal 
if the value of the ratio, corn-yield ; straw-yield for 
different amounts of the ininimum factor remains 
constant; otherwise the elticiency factors have 
different values. The ratio of the efticiency factors 
is calculated for ammonium sulpliatc and sodium 
nitrate; this ratio is almost conslnut, irrespective 
of whether the eflicicncy factt>rs of the corn-yieltl or 
tlioso of the straw-vield are used in the (ah'ulation. 

-T. H. P. 

Nitrogen iiutrition; S})cci(il position itf vnrious 
(] nitifevd and other plants in. regard to — h. 
lliltner and M. Krtmh('rji;er. Prakt. Bl. f. 
Pllan/.enhau ii Plianzeiist liut/., 11>17. 110. (’hem. 
Zcnlr., U)H), 90, J., lO.T). 

Tcrmi'S and radislies are favourably afTocted hy 
the application of ^uanidiuc nitrate as a fertiliser, 
hut glasses, cereals, tlie Letj;uniinosa\ and flax are 
not. 'Idle l)eMeli( ial efh'et shows itself in the early 
sUiiTOH ol the i)lanrs life, whilst the injurious effeet 
is not seen until later, d'hus it ai)j)ears prohahle 
that ;^uaniiline is not dceomiiosed in soil, hut is 
directly ahsorhc'd, p(M’lia])s under tlu* joint action ol 
special or;j;anisms. — .1. H. ,1. 

Niirogenoris fertilisers; Special post! ion <>1 \rhite 

nnistard. in re<iard to nu! niton tnlh . 

Clausen. haiidw. Zeit., .'IS, l.dt lid. ('hem. 
Zeiitr., 1919, 90, I., 10:19. 

Thk effect of various fertilisers iijxm white mustard 
was examined in nutrient saml cultures. In 
presinet' of supmpliosjili.ate, nitrate cultures pro- 
diiei^d twice as iiiueli as cultures to which ammo- 
nium sulphate was apjilied. With basic slajj; in- 
stead of sup('rplios|)liate, ammonium sulphate ^ave 
better results, ibo basic sla;: eouiitoraeled ilie 
soil-soiiriiiK teiideueies ot ammoniuiii sulphate aid 
suporpbospbatc. Mii’^tard is tlu'ia'lon* very sensi- 
tive to aciditv. Turnips behaved somewhat simi- 
larly. ~J. H. j. 

( (deinin rarlntnale; Sol ninl il g of - - of ditferenf 

origins and fine nesses in irater eontaining earhan 
dioxide in ifs relations in soil and phnits. (J. 
Ila^(‘r and J. Kern. J. X^aiulw., 1916, 01, .325 
--.‘ 112 . 

Expkhimknts on the different forms ol caleium 
caiboiiatc show that the dejiree of fincnesH is of de- 
cisive iiii|)orlan,ce for the solubility and e.spe( iiilly 
for the velocity of dissolution of the carboiiaU; in 
wat(‘r coiitaiiiiii" carbon dioxide, d'he shorter the 
period of action the more pronounced are tho 
differences observed. The variations in the amount 
of the carbonate dissolved gradually iiierease with 
increase in the proportion of carbon dioxide in the 
water. It is hijj;hly prohahle that tho superior 
action on soil and plants prodiietHl hy the more 
finely ground carbonate is due to the increased rate 
of solution as well as to the more eflective distribu- 
tion obtainable. — T. H. P. 

Phosphates ; Soluhilitg of different and their , 

utilisation bij oats and huckuheat. JI. T. | 
Pfeiffer, W. Simmermaeher, and M. Rpangen- ! 
berg. Landw. Versuchs-Stat., 1916, 89, 203 — 230. ' 
PuRTHER iK>t experiments have lieen made witli oats | 
and buckwheat fertilised wdth phosphates of ! 
different typos and other substances, the results i 
• previously obtained (this J,, 1915, 972) being con- i 
firmed. As is shown by its higher content of phos- 
phoric acid, buckwheat requires more of this con- 
i stituent than oats does and is better able to obtain 
it from difficulty soluble phosphates. On the other 
hand, large applications of readily soluble com- 
pounds of phosphoric acid, which oats is well able 
to withstand, exert a markedly injurious effect on 
buckwheat. This peculiar behaviour of the latter 
is analogous to that of lupins, which require a rela- 
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tively large supply of, and at the same are 
highly sen.sitivc to tho action of, lime. T, H. I . 

Phosphoric acid: Determination of citrate-sohibU 

hu Peiennantds method. H. Neubauer and 

K. Wolferts. Landw. Vorsuchs-Stat., 1910, »». 
197- 2t)2. 

Tiik folhnviiig simplifu'd mctliod.s of ])repnring tho 
ammoiiiacal citratt' solution and of carrying out 
th(' Pftvrmann tost c; Met bodes suivios dans 
Van.'dvs<‘ <les matieres lert ilisantos,” Gembloiix, 
lSt)7) are rei oinmeiah'il. 173 grins, of pure, non- 
eflloresctvl, crvstallim^ ( ilrie acid is dissolved and 
the >olution treated, slowly and witli cooling, W'ith 
5.3(5 !) ( .(*, ol ammonia solution (sp. gr. ()’960 at 
l.V LV' ('.). the ln|uid In'iiig looled to 17)*^ C. arid 
nia<h‘ up 1 liln* witli water also at 15^^. 33ie sp. gr. 
of the solution is 1 ()S2 1(IS3 at and 

2‘5 e.e. sliouhl (ontaiii O lOoO gnu. of nitrogen. In 
earryiiig out the lest, oiu' gnu. of tin* suhstani'i' is 
fiiudy ground with small quantities of tho 
ammoiiiacal eitratc' solution ami introduced info a 
200 i‘.e. measuring llask, 100 e e. in all of tho 
solution being ustal ; if tlu‘ substanc e* is not cpiito 
homogc‘m*ous. larg<'r cpiantities ol it and of the 
licjuid should lx* usc*d. and a eon’i'spondingly larg4*r 
llask. 3']ie flask is plac-ed in a watc'r-hath al 10'^ (’. 
and vigorously shakem oM'vy half-hour at huist. 
Aflc'i- the lapse* of 7 hours lh<* licjuid is (’ooled, 
mach* up to volume* with uale'r. mixiMl, and filtered, 
a d<*t<*nninat ion of the ]>hos|dioric acid in the 
filtrate he'iiig mad<‘. Sinn* im la- or pyro-phosphoric 
ae ul may he jire*si*nt. tine portion ed’ the* liejiiid to 
preeijiitated is lirst he*ai<‘d nearly to boiling for 
10 minute's with onc'-lifth of its volume of nitric 
ac id of sp. gr. 1’ 1 - 'W H . P. 

!*hosphorie acid anil potash; Dei enninaiian of the 

effiraeg of in the sod hg ndiiire experimentSy 

and deterniinal ion of I heir relative saluhilitu by 
acids. (). L(*mnu'rmann, A. Kine>cko, and L. 
Fres<*nius. Landw. Versin hs-Stat., lOlO, 89, 
HI --195. 

In most case's, de'te'rmiiiations of the relative 
solubility of the* phosphoric acid e)l a soil in 1% 
eitric ae-iel seilution a ml that e)f the* peitsish in 10 4, 
liydreie ldeiric ae iel furnisli a me'ans of e'xpressing the 
jiiiysioleigieal efliei<>ney eif the'so le'rtilising 8ub- 
stance's. - T. H. 1*. 

t'.aleinm eganamide ; Diminution in the value of 

erode /></ the presence of dicyanodiniaide. 

JLive*rmann ami A. Koe*h* J. Landw., 1916, 64, 
317- -321. 

The results of the ex|)eriments hero described show 
that ill agricultural practiee only crude calcium 
cyanamielo containing minimal proportions of 
die yaneidiamielo should he enifiloyc'd, since othcrwdsii 
tho formation of nitrates, both from the nitrogen 
of tho soil and from tho cyanarnido, is inhibited; 
the*, die-yanodiamide* acts as a poison, not only for 
tho higher plants, hut also for thei soil bacteria 
(compare Wagner, Dorscli, Hals and Popp; this 
J., 1907, 1059). Deliveries of crude cyanarnido 
should always bo tested feu dieyanodiamido (com- 
pare Liochti and Tnininger, this J., 1916, 647). 
Largo proportions of tho Iaite*r are probably due to 
storage in a damp place*. — T. H. P. 

Catc.iiim cyancimide; Determination of dicyano- 

diamule in . F. W. von Dafert and R. 

Miklauz. Z. Landw. Vors.-Wesen Deutschoeterr., 
1919, 22, 1—14. Chem. Zentr., 1919, 90, IV., 
109—110. 

Afl shown by Kappen (this 1918, 478 a), urea in- 
terferes with the determination of dicyanodiamide 
by Hager's method ; the authors find that dicyano* 
d«amide may be determined accurately in samples 
of calcium cyanamide containing urea hy means of 

F 
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a ri'nction dosfribod by Cirossmann and Schiick (this 
J., 1906, 1120) for tbo dotoction of nickel. A i 
portion of (lie cabiitm cyaniirnidc Bolution is ; 
evaporated to dryn<*>s with llio addition of nitric ; 
acid, 10 ( .c. of X [ \ nitric aci<l bcinj*; nsod for each , 
O'l \i,nn. of rc'^idiic yicld<Hl l)y the solution. The 
evaporation with nitric acid is repeated. In thifl ‘ 
way tli(‘ di(yanodianiid<' is conv(‘rt(“d into dicyano- 
diamidinc; <yanarnid(> is also converted into the ; 
latter substaine, but this is of no itnportance owinji; I 
to the small (pianlities of cyanainiile in old samples j 
of eah iiirn cyanamide. After the s<’cond evapora- j 
tion the residue is <lissolve<l in water so as to ^i;ive 
an ajjjiroximaUdy 1';' solution, and to each e.e. of j 
tills solution is addisl O'l (>;rni. of mannitol, 0'2 c.c. j 
ol ni< k<d solution, and then 10 sodium hydroxide i 
solution in (luantity sufliciimt to produce a yellow ' 
colour in the inixt\ire. The crystalline precipitate 
is collected after four hours (the sup(*rnatant 
li(pjid should now have a ^reen colour), washed 
with 27 , ammonia, dried, ignited, ami weijihe<l as 
NiO. 'I'ln* weijj^hb obtained is calculatcxl into Ni, 
and the result multipli(sl by 2‘:i63 to obtain the 
amount of dicyanodiamide. The precipitation of 
the nickel compound is not affected by tlio pres<mco 
of ammonium salts, (iuaindiiie salts, or urea, even 
when the (piantity of tle^ latter is ten times that of 
the <licyanodiamide. The authors consider that, aa 
th(‘ r('sult of experiments on (dants, calcium cyan- 
amide should not contain inor(‘ than 2 of dievano- 
dianiidc. — W. P. S. 

Ainmonia-nii roiien ; hulometric iietenninnfion of 

in fertilne.ru, W. S. J. Schout<‘n and H. \V. 

Tuiiizin^. Landw. Versuchs-Stat., 1917, 89, 

m-m. 

Tkx c.c. of a solution, containing 5 (>:rms. of am- 
monium Hidphate or lU y:rms. of ammonium tuipor- 
phosphate per litre, is treated with 50 to 70 c.c. of 
sodium hy pobromite solution ; after one minute 
5 c.c. of 107 potassium iodide solution, 20 c.c. of 
10 < hydrochloric acid, and 5 c.c. of saturated 
.sodium carbonate solution are added, the mixture 
is diluted to 200 c.c., and the liberated iodine 
titrated with thiosidphate solution, iisin*; methyl- 
ene blue solution (50 inarms, per litre) as indicator. 
The reaction between the ammonia ami the hypo- 
brorniUi proceeds acirordiii^ to the ecpiation : 

2NH,-h:iNa()llr= ONaBr-f 311,0 I N,; 
till' excess of hypobromito reacts with the iodide: 

NaOHr ) 2}lT-.NaBr + H,04 L. 

llio hypohromite solut/on is prepared hy dissolving 
15 5 grins, ol bromine in 5 litres of sodium 
hydroxidi’ solution containing 15'r) grins, of sodium 
hydroxide; it should be at least 21 hrs. old when 
used and must Ik> stamlardised at the time the 
determination is made.— W. P. S. 

»S'/oa(/ fluids, Kyro and others. *SVr XIX u. 

Patents. 

Supfrpliosph(ite,s; Apparotu.^ for the joepnrot ion 

of . Chem. habrik Milch A.-(i., and O. 

Kalxmau, l\).sen, (ierrnanv. Kng. Pat. 104,693 

9.3.17. (Appl. 3509/17.) ‘jnt. Conv., 17.2.16. 

In travelling superphosphate reaction vessels of 
horizontal cylind^i(^aI form, n box-shaped frame 
surrounds the focal opening in the vessel and fits 
air-tight to lit. An air-tight hood surrounds the 
delivery of the mixing vessed and the a.spirating 
pipe, and the lower edge of the hood carries an im- 
mersion rim containing oil, sand, or other scaling 
material. An intermediate frame makes an air- 
tight connection between the immersion rim and the 
top of the frame on the reaction vessel. This inter- 
mediate frame is cabbie of being raised to permit 
movement of the ruction vessel. — J. H. J. 


Fertilisiny-ejr.plostive. \V. 0. Snclling, Assignor 
Trojan Powder Co., Allentown, Pa. U.S. Pat. 
1,316,396, 16.9.19. Appl. 21.4.19. 

Fiuahlk granules of fertilising material are asso- 
ciatc'd with an c'xplosive material to form a fcrtilis- 
i n g ex pi osi vc* . — J . H . J . 

Ciiatuunide. Eng. Pat. 132,622. See VII. 
Cuanamide. P.S. Pat. 1,315,678. See VII. 
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Vidlez filter [for suiior-j^iice]. L. Naudot. Bull. 
Assoc. Chini. Suer., 1919, 37, 40—48. (See this 
J., 1917, 859.) 

The author di'scrilx's tlie construction and working 
of the Valli'z filter-press in a Pnitiul States (beet) 
sugar factory in which eight such presses are 
installed, each with a filtering surface of 60 sq. 
metres. Each filter consists of a series of 30 disc- 
shaped chambiuH covered with cotton filter clotliK, 
mounted on a hollow horizontal rotating sliaft and 
comiminicatiug with the interior of tlie latter, the 
whole scu’ii's being enclosed in a horizontal cylin- 
drical casing, lhc‘ u])j)('r half of which is removable 
in ease of repairs. The method of operating for iIjO 
filtration of juice from ilie first carbouatation is 
describt'd in detail. Tlie juici* is fed into tho 
casing, under a prt\ssure of 2i atm., the liltraU^ 
being discharged from the clianibers througli the 
hollow shaft, until tlie cakes formed on the outside 
of the cliainbers are U in. thick, as shown by a 
special indicator. 'I'lie casing is then emjitied of 
juice by means of compressed air, and washing 
\vater is introduced. AVben the cakes are siifli' 
ciently washed the casing is again emptied liy 
nu'an.s of compressed air, and tlie cakc'S are 
detaclu'd from the cliamhors hy jets of water {lor. 
rit.) and fall into a trough ait the bottom of the 
easing, whence they are discharged by a spiral 
conveyor. 'Flu' Avhole series of operations occiijiies 
less tlian an hour, and tlie filter is at once ready 
for use again. The labour I'equired for ojierating 
is much less than Avith othm* tyjies of filters, a Amry 
ch'ar juice is obtained, and the cakes are homo- 
geneous; the filter is also o( oiiomical in respect of 
filter-clotlis and Avashing Avater. The only 
important disadvantage of the apparatus is tliat 
if one filter ( loth becomes defective it may he 
lU'cossary to change the Avhole series, oAving to the 
diffic'ulty of identifying the defective one. In the 
tactory in question the eight filtt'is Imve been in 
daily use for 40 days, and such a mishap has not 
occurred. Jt may be provided for, however, by 
liaving in reserve one or two sjiare shafts fitted 
Avith conqilete sets of chambers; tlie rejilacemeiit 
of a defective set by one of these reserves occupies 
only 2 or 3 hours. — J. H. L. 

Sufior; Ext met ion of and vnrion,<( opplication.^i 

of the method, A. Vasscnix. Bull. Assoc. Chim. 
Suer., 1919, 37, 57-60. 

j In the centrifuging of massccuites the fine crystals 
i Avliich ('Scape Avitli tlu^ molasses may, according to 
' Horsiu-peon, amount to IO 7 of the weight of tlio 
j masseciiitcs, and represent a loss of 8(>li(i sugar 
; much greater thiin that involved in subsequent 
i purging with or Avithout steam. The author advo- 
cate's tile rwovery of these fine ('rystals by treating 
the molasses in a C(Antrifuge with non-perforated 
drum. Tn an apparatus of this kind requiring 
2 h.p., the drum makes 2000— 30(K) revs, per min., 
corresponding to a circumferential velocity or 
5() — 70 metres per sec. and a pressure of 16 — 20 
kilos, per sq. cm. (about 200 — 260 lb. per sq. in.). 
The crystals are deposited against the walls of the 
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drum and removed when the deposit is sulficiently 
tlii( k. d ins. Such centrifuges may he applied 
to various purposes, if the \Nalls of iho drum 

are htt4‘d witli inouMs, fine-graiiusl mas.MM-uites 
inav he treated for tlie production of lump sugar. 

J.H. L. 

Xnfosf. Fred and others. Sre W’UI. 

P.^TE.NT.S. 

IhcoJorisintj Cdilxm. I'hig. Pal. Id2..*)72. See IT u. 
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Yeast; fnftuenre nf the aihlition of sucrose to the. 

vort on the luolioiu of . H. Zikes. Cent. 

Jlakt., Jl. Al)t., IDld, 4f), ;tS.V 390. 

PruK cultivations of four spc'cies of hottom-fennen- 
tati<ui yea.sts of the FroldHTg tyjie were used for 
]nlching malt worts and the same worts with the 
addition of 20 ' of sucuosc*. It was found that 
monosaec hal ides, witli tlieir relativcdy smaller mole- 
cule's. peiH'trated more* ri'adily into the intc'rior of 
the yeast la'lls and so wc'ie more speedily rendoiasl 
uc'cessihU' to the yeast zymase. This was still more 
the case when these sugars were prc'sc'iit in greater 
<iuantity. for tin' velocity of osmotic processes in- 
creases with the coucc'utration of the substance 
capable of osmosis, and, on tin' other hand, de- 
crc'ases with the size of their molecuh's. In 
ordinary malt wort, a relativc'ly large proportion of 
maltose', is jirc'sent, and hcncc', uinh'r thesi' con- 
ditions, pronounced diosmosis of this sugar occurs, 
notwithstanding tln^ retarding inliuenco of the 
large size of its moh'cules. The monoscs arc only 
])r('sent in small [iroportion. but owing to the small 
size of their molecuh's can diffuse' readily into toe 
interior of the cc'H. In sugar worts the conditions 
arc' dilfc'rent. d’he maltose, being jiresc'iit in small 
amount, diffusc's less readily into the cell than in 
the* case of malt wort. The suc rose is inverted 
outside the' cc'll, and the resulting monosos, 
iK'ing jiresent in gic'atcr concc'utration, penetrate 
more laadily into tlu' cell. Hencc', sugar worts pro- 
mote the vital functions of the yeast to a greater 
c'xtc'iU tlian malt W’orts, but on the othc-r hand, tho 
vital proc'c'sscs arc^ more rajiid and intc'iise, and the 
yeast t^'iids to In'ccune c'xhaustc'd. d’he addition of 
sucrose to a malt wort maU'rially alfc*< is the form 
and size of tho cells. Thc' formation of glycogen 
and fat takes place more' rapidly and intc*nsely. 
Yeast dc'posits less readily in sugar worts, and Is'ers 
made* from such wcuTs shoiv a inorc^ persistent 
tiirhiclity, wliicli is due, however, not to susponded 
Yc'ast cells, hut t(< the' separation of a large amount 
of alhuinin in globular form. — ('. 1\I. 

Yeast; Vifainine reiiuireinents of — . F. AT. 

Pachmann. .1. Biol. ('h(*m., 1919, 39, 235 — 257. 

It is suggested that sulistancc's akin to the vita- 
mines ar<' necessary for the growth and nutrition of 
yc'ast cells, d'hesc; suhstances are identified with 
the. so-called “ bios ” of Wildier (La Cellule, 1901, 
18, 313).— J. C. D. 

]Vines; Dei erininaiion of suijars in . L. 

Mathic'U. Bull, Assoc. Chim. Suer., 1919, 37, 
49—51. 

DisciTRHixo the proposal te add magnesium 
sulphate to agglomerate the precipitate in the volu- 
metric determination of reducing sugars (cp. Lenk, 
this J., 1917, 934), the author mentions that in 
operating on wines he adds about 1 grm. of barium 
sulphate for a similar purpose, the reaction liquid 
being boiled in a wide tube and the end-point 
judged visually from the colour of the solution. 
The possible error of this method of operating 
should not exceed 6 % of the amount of sugar deter- 


mined. and is therefore negligible wdth wines of 
low sugar content. Tlie conventional corrc'ction 
api)lic'd to such wines, for th(> reducing action of 
tli»> non-sugars, vvhic'h is assunuMl to Iw equivalent to 
1 grm. of sugar (pi'r litre), involves a much greater 
error, for in .some case's the uncorrected sugar- 
content is imly 0‘4 grm. (per litre). — J. 11. L. 

rotassium tatartraie and eaJeium sutphafe; 

action hefireen in the fennentation of 

jdastercit [{rape must. A. Borntraoger. Annnli 
('him. Appk, 1919, II, (>—39. 

Tin: neutral (nortmd) salts of malic', lactic, 
succinic, ami acotic ac ids in graiie juice or in wine 
have an inllut'iicc' o\\ the reaction l>etwi'eu potas- 
sium hitartralc' and c-alcimn sulpliaUi in plastered 
grape' musts. They rc'iider the calcium sulphate 
more soluble', and. with tlie c'xccption of potassium 
lactate, havt' a similar c'tlVct ujion potassium bi- 
iartralc', 'I'he inalatcs in plastc'red iniistH are 
ch'c'omposocl )»y tbo tartaric acid liberated in tho 
reaction hctwei'u the' calcium siiliihalo and j)otas- 
sium hilarlralc'. and thc'n* is a frc'sh formation of 
pota.ssium liitartraU’ and lihc'iation of malic acid. 
'I'liis acid inlliioncr's the rc'action less than tartaric 
acid. A portion of this nc'wly-formed potassium 
hilartraU' is c'lirninatc'il, so that in practice tho 
acidity is considc'rahly less than corrc'sponcls with 
('hancers ('cjuation ((V)mpl<'s rend., lSd5, CO, 108): 
2(’,I1,K(L ; (aSO,. 211,0 I Jv,S(F ) 

('JIAL I 211,0. 

h roll! further ('Xpi'rinu'iits dc'sc'rihc'd thc* conc'lusion 
is drawn tliat i»otassinm liisniphate is not formeci 
in the fermentation of grapcc musts which have 
bec'u plasterc'd with calcium sulphate'. I'ho pre- 
sence of the potassium salts of organic ac*ids in a 
wine* incrc'asc'H inatc'iially the apparc'iit plastc'ring, 
as shown above. -('. \. M. 

l^otassiiiin sutphate. tind tartaric arid; lieaetionH 
fte.tween - - • under vai'nimj e(nidiiior]H, and the 
hehaviour of potassiinn bisulithate with alcohol. 
A. Borntiaeger, Aiimili Ohim. Ai)])!., 1919, 12, 
1—23. 

Tiik commonly accc-ptc'd hc'lic'f that plastered wines 
contain potassium hisulpljatc; or free' sulphurie 
acid originated with Hussy and Buignet (Coinptes 
rc'iid,, ISOf), GO, 200). 3’he author, however, has 
shown Dial the proportions of potassimn biturtrato 
and calcium Huljihatc' taking part in the reaction 
corre.sj)oiid with the forn|ation of the neutral 
(normal) posassium snl])liate, as found by Chancel 
(see preceding abstract). On evaporating a solution 
containing potassium liisulpluite and bitartrate, 
pota.s.siiim sulpliaU* and tartaric acid are first 
inoduc ed, and, then, as the concentration increases. 
])otassium hitartrate sejiarates, leaving potassium 
bisulphate in solution. On continuing tins evapora- 
tion the reverse reaction takes jdacc; — 

KI18(), 1 C,H,KO, K,80, I (!jf A. 

Tho final residue of thc evaporation of a solution 
of potassium sulphate and tartaric; acid in eejuiva- 
lent (juantities is a dry mixture of potassium 
sulphate ami tartaric; acid, whilst inc'oinjdeto 
evaporation gives a residue comjiosc'd of potassium 
bitartrate and a solution of potassium bisulphate. 
From exfKTimeiitH on the methods of detecting 
free suliihuric acid in winc.'s the following conclu- 
sions wer(5 draw n : TOther does not attack potassium 
bisuli)hate, nor does anhydrous alcohol, but alcohol 
containing a little water slowdy decomposes it into 
tho normal sulphate and free sulphuric acid. A 
dry mixture of normal potassium sulphate and 
tartaric acid in er^uimolecular proportions does not 
absorb much moisture from the air, and remains 
unaltered. Ether and absolute alcohol extract 
only the tartaric acid from such a mixture, but 
al(x>hol containing a little water promotee a partial 
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reaction, with the fonnution of potasHium j 
bitartrate and biftulphate, the latter being subsc- | 
quently partially deconipoHed into the normal i 
sulphate and free sulphuric acid. ()n evaporating : 
to dryness a dilute u(]Ii<*ouh solution of the two i 
substances and treating the residue with ether, , 
only the tartaric acirl is extrackui, but if alcohol ’ 
containing a little water is used, the same products 
are formed as avIkui the alcohol acts directly upon 
a mixturt' of iiotassium sulphate and tartaric acid, 
fn‘c siil[)liijric and tartaric acids being found in the : 
solution, and normal potassium sulphate, bitar- 
trat<' and a litih- hisulphaU* in the resi<lin‘. In 
evaporating wines for the detection of free 
sidfihuric acid it is necessary to take into con- 
sideration th(^ innucncc of salts of weak acids other 
than tartaric acid. (See also J. Chem. Soc., 
1!)19, i., 022.)- C. A. :M. 

X u^ose ; Arid jrnnf.ntat ion of — — . K. It. Fred, 

W. H. Peterson, and A. Davenport. .1. Itiol. 
Chem., 1919, 39, 347-aH3. 

Xylose is readily fermented hy organisms which 
are found in fresh .silag(‘, saiKukraut, manure, 
and in certain soils, hut not l>y the organisms 
usually studied in the laboratory, (/ertaiii yi-asts 
(Oarlsi)erg 1., Itiirgumly, lactose-f(‘rmi‘niing 
yeasts, amara and Hansen), as well as tin* hactcu’ia, 
li. luojniidrs, ioihfilis, and a/.olobacter showed no 
appr('eiahl(^ growth in a medium with xylose as 
the only carholiydrate. 'fhe xylose-formentiug 
organisms arc ca.sily isolated in pure culture from 
the sources iiarued on xylose-yeast agar plates. 
They grow within a relatively wide rangc(pn, ^ 3-0 
to S'G), and are facultative anaerobes growing Ix'st 
witli a lowered oxygen tension. The niain produeia 
formed in the fermentation are acidic and lai tie 
acids, Avhieli are produced in amounts corres 
ponding to a. rupture of the xylose molecule into 
these two substances. Only traces of cai’hon 
dioxide and alcohol are formed. — .1. V. I). 


XIXA.-FOODS. 

Lactose and lactic acid; Oxidation of and its 

influence on the analysis of milk preserved irith 
potassium bichromate. iVIarchadier and Goujon. 
Ann. Chini Analyt , 1919, 1, 288 — 290. 

Ix milk whicli has been preserved with jK)tas«iiim 
bichromate the lactose is converted gradually into 
lactic acid, and this in turn is oxidised by the 
biclironiate with the formation of acetic acid and 
carbon monoxide, or even with the production of 
oxalic acid. 3’hc bii^iromatc may Ih* reduced com- 
pletely. The blue colour obsmvod in bichroniated 
milk wlu'u the above reactions have jiroceeded to 
a considerable extent is due. to the lormation of 
potassium cbroiiiiuiu oxalate. Owing to the suc- 
cessive oxidation of the lactose aiul lactic acid, the 
sum of tlie various constituents of the milk dcKxs 
not agree with the total solids determined directly. 

^W. P. S. 

t'urd produced hy rciiucf ; (\)nsislence of — . 
() Allemanu and H. Si'hmid. .Milcliw. Zontr., 
191(), 4.S, 273 -284. 

'I'liK author has ineasuri'd the coiisisUuice (solidity) 
of the curd ])rotluccd hy trealiiig milk with rennet 
under dilTeri'ut conditions, 4 lie solidity oi tin* 
coagiiluiu increase's consid<*rahly Avitliin the first 
f(Mv minutes after c'oagulatioii. 1 he solidity of the 
curd is not materially alfecte'd hy the quantity of 
rennet used or the time’ taken to prodms' (;oagula- 
tioii. The acidity of the milk lias an iiidnvct 
inlliicncc, 'and an increase’ in the quantity oi 
calcium salts iuiToase’s the lirmiicss of tlic cui'd, 
other condiiious Ixnng the same. The most 
able temperature for tlie aclion of the rennet lies 
; ladweon 20° and 30° C. — W. P. 8. 

Seeds' Anfiscnrhufic V(jhic of dry and yerminated 

. H. Chick and C. ^f. Dclf. Biochoni J., 

1919, 13. 199-218. 


Vineyar acefifiers: Effect of varying the condilions 

of acetification in . A. Janko and K. Bauer. 

Centr. Bakt., II. Aht., 1910, 16. olo— 547. 
Experiments with different types of acelifiora 
packed with shavings showed that the use of a , 
conical false bottom involves special attention to 
the regulation of the air supply. Xo advantage is 
gained by sparging the gyle at irregular intervals 
through the acetifying^ medium. 4'he introduction 
of a central air shai^t into the middle of the 
shavings, Avith the object of cooling the interior of ; 
the acetifier, and so preventing loss hy evaporation, 
was not successful, since the adilitional air caused 
increased oxidation, and so raised the tempera- 
ture. Good results Avere obtained by the use of a 
central cooling chamber, consisting of a dosed 
holloAV Avoodeii cylinder, into tlie sides of which 
were introduced glass tubes communicating with 
the air outside the vat. The diameter of this 
chamber should be not less than a third of that of 
the acetifier. It prevents loss by evaporation, and 
so saves alcohol, and has the advantage tliat a 
smaller quantity of packing is required without 
the activity of the acetifier being affected. The 
most economical acetification of the alcohol can 
probably he effected by the use of this device m 
combination Avith a conical false bottom. C. A. M. 

Patents. 

Acetone and [butyl] alcohol; Production of — hy 
bacteriological processes. C. "^Veizmann, Lon- 
don. IT.S. Pat. 1,315,585,9.9.19. Appl., 26.12.16. 
See Eng. Pat. 4845 of 1915; this J., 1919, 301 a. 

riastic masses frem yeast residues. Eng. Pat. 
110,663. See XV. 


The aniis(*orbutic factor in dry peas and lentils 
is increased 5 -6 time.s by soaking in water for 
24 hours and germinating for 18 liours; the seeds 
then have about the .same antiscorbutic })OAver as 
green Inmns and potatoes, and are superior to 
carrots land iK^etroots in this respect.- J. C. 1). 

Vrtiftahh.^: OirhoMiihaif^ «l - V- CxrroH- 
yi (ireen pens. E. Busolt. J. LandAv., 191o, 
f)4.’357--36{), 361 362. 

; Carrots (6 kilos, of frosli roots) contain mannitel 
(2;V5 grins.) and dextrose (2‘8 gnus.), whilst green 
peas e<mtain mannitol, dextrose, Imvuloeio, and 
glycuronic acid. — T. H. P. 

: Fonris; The hydrogen ion ro>u;entrntwn of — 

J F McCleiidi'n and P. F. Sharp. J. Hiol. 
(’iioin., 1919, 38, 5.31 -MA. 

‘ The Toactions of fowls in sonoral (incats, 

■ vcKotaldoa, and the pre.ss juice from malted barley) 

‘ -acre found to be all on the acid side of neutrality, 
no matter what the condition of freshness, mode 
i of storage, stage in preparation (cooking), or 
i dilution Avith Avater.—J. C. D. 

I Foods; Beterminafion of sulphur in 
i esiinmtion of mlphatein « 

! frohite. \^ K. Kricble and A. AV. 
i J, Amer. Chem. Soo., 1919, 1317—1328. 

Fou the prevention of explosions and ^ 

sodium peroxide method of estirnating ^ 

f^s, and the complete P™<='P'H4h« fuLdmas™ 
siilohate from the aqueous extract of the fused mass, 

the following procedure is recommend^ ; 
auantitr 2^ grms.) of the material is " 

a nickefcrucibliof 100 c.c. capacity, mixed with 
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2—3 c.c. of wator, and well stirred witli a nickel 
rod ; 6 grms. of sodiuni carbonate is added and well 
mixed, and then s<Kliura peroxide in small quanti- 
ties until the mass l>cix)ines dry and granular. The 
(rucible is carefully heated by a Bartel alcohol 
lamp until the mixture hec-omes a brown bomo- 
geiieous fused nia.se, and after cooling more sodium 
peroxide is added to make a total of 25 — 26 grms. ; 
3 grins, of sodium carlmnate is also added and 
mixed witli the [HToxidc. Tiie cnithble is then 
heated by pointing the llame at a position opposite 
the level of the contents until the first signs of 
oxidation aiifiear, when the tlanie is removed and 
the lid placed in position. After the conijdelion 
of the oxidation tlu‘ cnicihlc is limited tor a tiirtluM' 
^n minutes. When the crucible is miol it is placiMl 
in 100 c.(‘. of w.iU'r and heated until the eoiU<‘Uts 
are disi'olvcd ; ."lO <\r. oi coiictMitratcd liydrocliloric 
acid is addl'd, and tlu* \<)lunic increased to 350 c.c. 
hy the addition of waU'i-. TIk' solnlioii is raist'd 
to the boiling point, and ID c.c. of ID harium 
idiloride solution is atbled hv nu'ans <U a <lrop])er 
at a rate of ID c.c. in four minutes. The liquid is 
allowed to stand for 18 hours, evajiorated to drv- 
lU't^s, treated with waU'i*, and aft<*r slamliiig foi- 
ls liours the jiia'eipitati' is (sillcMted iu a (looch 
filter, riu' ri'tsults of this metluxl ar<‘ always high, 
due to absorbed mateiial in the precipilaie. and 
should he corrected by au amount wbicli is <lcl«*r- 
miiH'd exjx'riinentaily . 'I'lu' correction is obtained 
by repealing the (kdi'i-minatioii \sitb a solution of 
potassium sulphate of known e om-i'ut rat ion, and 
iiiiding tlie anionnt by wliieh ilu* barium siilpliate 
differs from the tlu'oretical <|uant i ly. .1. 1*5 S. 

(rluf; Dff cnnimil i(i)\ of couidinnl , totjtlltfr 

with coa{/ulahle profr/n.s, in freditKj-sfiiffs, etc. 
}1. Wagner and f». Helioler. Laiidw. \'ersuebs- 
Stal., 1918, 92, 171 180. 

Five gnus, of the leulistaiKa' is boib-d with 2D0 e.e. 
of water for live liours in a 30(1 e.e. lOrli'iiim'yer 
flask, a larger flask lieing luii ployed only with 
materials which “ Inimp.” 'flu' whoh* is tlu'U 
T.ransferr<‘(l to a 500 e.e. measuring flask, eooled, 
made np to volume, and filtered. Tf absence of 
dissolvi’d luotein in tin* filtrate is sliown liy failur«‘ 
of the reaction with ais'tie acid and potasKium 
ferroeyanide and of the xaiillioproteiii r-mietion, 
the nitrogen in 100 e.e. of tlie filtraU', correspond- 
ing with I grin, of the substance, is determined by 
the Kjeldahl method: this rejireisents glue- plus 
amidi'-iiitrogen. Another quantity of IDC) <*.e. of 
the filtrate is treated in a ‘2-5D e.e. measuring flask 
with 40 e.e. of 10% tannin solirtion {the nitrogen- 
content of which is dotermined by a Idank experi- 
ment), the liquitl being made up to volume, mixed, 
allow€<l to settle overnight, and filtered. The 
nitrogen in 200 e.e. (O'S grm. of Hubstanee) or 150 
c.c. (0’6 grm.) of the filtrate is determined by the 
kjehlahl metluxl : the retsult, <Hjrreeted for the 
nitrogen of the tannin .Milntion, gives the aini<le- 
nitrogen, and subtraction of this from the glue- 
plus amide-nitrogen yields tlie glue-nitrogen 
alone. Tlie method has boi‘n tesUxl with mixtures 
of blood-albumin and gelatin, and found tc giv<* 
satisfactory results, A number ot different 
fee<ling-st tiffs have l>con analysed by the nfethod, 
and also by that of Strigel (Chem.-Zeit., ^9^, 

Straw treated in various wai/s; Feedino value of 

F. Honeamp and E. Blanck. Landw. 

Yersiichs-Stat., 1919, 93, 175—194. 

Experiment shows that treatment of straw with 
hydrochloric acid results neither in appreciable 
improvement of the straw as a feeding material 
nor in enhancement of the digestibility. The 
incroaso sometimofl effected in the digestibility of 
the non*nitrogenou8 extractives is slight conipared 


i with the cost of the treatment, whilst in some oases 
diHX>mjK)sition products rovsult which exert an 
' injurious action on the digestion and on the 
animal organism a.s a whole. (Compare IWadle 
ami Stevens; this J., 1909, 1015.) — T. ii. 1*. 

Wood; Feediiiij r.riwriments irith treated 

(». Fingcrling. Landw. Versm hs-Stat., 1918, 92 , 
117-170. 

Expeuiment slmus tlial wo(Hl-(‘elliiloso freed from 
ligniiicd .sul»staiiecs is HsS readily digt'stiblo hy 
animals as st r i w-t clliil<».sc freed from the eru'rust- 
ing cdiistiluent.-. riie s<Hlium bydi-oxidc ])roeess 
and llic Milplnti^ process of pri'paratioii yield 
celluloM's ot etjual digestibility, 1', 11. B. 

limh-nut nihr iiml frtiit-l:n lol cahe. F. Ilon- 
eamp. L.mdw. \’ersuclis-Si a t , , 1919, 93, 97 - HKi. 

Bi.ecii-nct (akc, picpari'd from tlu' residiuvs left 
after e\l r.ietiou of tlu' oil Inuii the inislu'llecl nuts, 
may serve to some <'\(eut as a war-time Os'd for 
ruminants, ubih' fruil-kcrml eaki', similarly pre- 
jiared, eorre>j>oud'' a^ regards <1 ip.v’tsl i bh' protein 
and siari’h vahu' with col tous«'<'d cake, ami tlius 
foiiMs oiu‘ f>| tlu’ best war-liiiu' feeding materials 

T. II. B. 

B\ TENTS. 

Milh or (dhrr Ji<iiiids; A i/jxi ntf iis for siiindtamunislff 

(itotnisiiKj and dn/uiij or evaporating} . 

B. Muller, Leip/.ig, (h-rmauv. Fug. Bat. 1 16, 002, 
18.6.18. (Af)pl. I0,t)62/18.) Int. (5mv., 18.6.17. 

The vess(d lioldiug the li(|uid to he treated lias un 
outflow pipi-! from tlu' bottom, into the lower end 
of which projc(ts the lonicml <'ml of a naiiow'cr 
j)ip<‘ conveying compt<'ss<'(l gas lor atomising, 
wbicli issiu's Ihroiigli liiu' openings at tb(^ base of 
till' cone. A large pipe Mirrounds the pijie (H)n- 
veving tlie s-ompri'siM'd air, ending a little way 
Im'Iow tlu‘ cone of the latU'f ; from its ojieii end 
j.s(.;ues the hot air used lor ('Vaporating tile 
atomisi'd milk. J. 11. J. 

' VeijetahleSj fruits, and tdhrr (dtjects or ninniifac-^ 

tured produrta; l)n(in(( of , E. L. A. Savy, 

Baris. Eng. Bat 123,981, 18.2.19. (Appl. 

4013/19.) Int. (Vmv., 8.3.18. 
i A uuYJNc; chamber built either on the superposed 
: tray or on ilie trunsixuting b<*lt principle is 
I employed. In the former, hot air traverse's the 
j trayis vertically, and ri'volving horizontal vanes 
i lietwtx'n the trays cause edilies in the current, thuH 
I agitating the inati'rial in the trays. Wire cloth 
frames cover tlie trays to prevent tho material 
i Iming blown out. Similar arrangements ais; made 
I in the cH>ntinuon.s form of dryer with belt eon- 
i veyor. 1'lie drying chamber is orovided with an 
; external heati'i* for the air us<Mf. 4'he air after 
; use is returned to the lieatei- for re-us<*, or a part 
j is returmxl and a part is drawn U]) an exliaiist, or 
; tlie whole of the air used may pa«^ to the exhau.st. 

j — J. H. J. 

! Food products ami process of producimj same, 

I O. Townsend. Ijoridon. Lug- Bat. 132,560, 

j 19.7.18. (Appl. 11,8.39/18.) 

I Pka nuts {Arachts hppoij(jpfi) are shelhxl, and the 

! red skin removed by hot air or blanching below 

! 125^ F. (5P C.). The germ is removed from the 
I kernels, and the oil content i.s reduced to 10-15% 

! by the use of a solvent or by pres.su re, al«o Wow 
: 125° F. The reeidual nut contains 30 — 60% of 
soluble protein. The product may be granulated 
between graduated rollers, and the granulea 
steamed, mixed wTlli malt extract and roaltosei 
and cooked by dry heat. The fine powder from tbe^ 
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rollers is ground to flour, moistened, and formed 
into filaments suitable for confectioners’ use. 

^J. II. J. 

Fodder; Mnmifactnre of . S. Goldreich, 

London. Lng. Pat. 132,597, 16.9.18. (Appl. 
15,021/18.) 

Stems of the liorse k*:ni are defibrinated by grind- 
ing and .sifting, 6—15% of dried .sixuit bops is 
added, and the nii.xture is ground finely. To 
in(•rea^e th(‘ food value of the prodiict, the pmls 
and seeds of tlie plant may be used along with the 
stems. — J. H. J. 

Urnn-ffoiir ; Vrocrss for deniloriHing and decolor- 

iniiKj . V'. VamaTuoto, Kobe, Assignor to 

1. Mizusawa, Hvogo Ken, and T. Kano, Kobe, j 
.Japan. I'.S, Pat. 1, .314, 298, 20.8.19. Appl., ' 

21.5.19. I 

The bean is coarsely powdered ami the bran re- ! 
moved, tlie ])o\vder steeped in a solution of 1—2 I 
litres of vinegar to 100 litres of water, the mixture j 
heated to a temperature not exceeding 00° C., the 
po\vd(*r removed from the solution, washed, steeped 
in a solution of so<lium bicarbonate (110- 200 grms. 
to 100 litia's of waterl, washed in wat<‘r, and finally | 
dried at a low lemp(‘ralure. — A, of. W. 

[.‘IrcLV] arid; Frnvrss of rfrorcrifu/ [in 

evaporation of ve(}eiah]e ertracts^. H. (1. Stone, 
Wvthovillo, Va. ' U.S. Pat. 1,. 31 1, 705, 2.9.19. 
Appl. 4.0.19. 

In the ('vaf)oration of vegetable extracts in multiple 
cifect evaporators, the vapours at each stage are 
brought iuto intimate contact wdth alkali in order 
to recover acetic aciil. — .1. H. .1. 

1 

Fihrons and non-fihrons inidrriala in food produefa; j 

Method and apparatus for sejuiratintj . L. C. 

(jJeliriiig, Circleville, Oliio. U.S. Pat. 1,314,804, 

2.9.19. Appl., 28. 12.18. 

Cohn (maize) is “ dc-silked ” hy heating it to a 
sterilising Uunperature and tlum passing it into a 
separator whicli collects the flaccid “ silk.” 

—A. B. S. 

Flour and other meal ; Froeess for treating to 

increase, the absorptive capaeitii during baking. 
Nauinl. Vennoots. Tndustrioole Maatschappij 
v.h. Noiirv A van dor ‘ijande, Deventer, Holland. 
(Jer. Pat.‘312,528, 14.4.17. Int. Conv., 13.10.10. 

To increase the capacity of Hour and other meal for 
ubsorhing water during baking, the meal is either 
cooled rapidly to beUnv 0° C\, or it is first heat(‘d 
not above 75 ’ C., and then cooled rapidly to 40° C. 
or below, ’the besting and siihsequent cooling may 
bo repeated. — L. A. C. 

Coffee extraei; Manufaet ure of a [substitute /or] 

from roasted beets. Chein. GcvS. Rheuania 

rn. b.H,, Wevelingboven. Ger. Pat. 312,575, 
4.11.10. 

Finely ground roasted bwt is .steeped in water and 
treated with an eloctroly.sed solution of sodium 
chloride containing about 25 grins, of active 
chlorine per 100 kilos, of roasted beet. The solution 
is then boiled, filtered, and evaporated to a thick 
liquid or to dryness. — L. A. C. 

Foodstuffs [grain, fish, ete.^; Sterilisation of stale 

. Chem. Ges. Rhenania ni.b.H., Weveling- 

hoven. Ger. Pat. 312,614, 4.11.16. 

Stale fish, grain, or the like, is treated with an 
electrolysed solution # sodium chloride containing 
the requisite amount of active chlorine for steri- 


lisation, i.e.f about 25 grms. per 100 kilos, of grain, 
and about 75 grms. per 100 kilos, of fish. — L. A. C. 

Beverages; Manufacture of clear from fruit 

i juice. A. Hiittinger, Fiirstenfeldbruck, L. 
! Spiegelhalder, Heidelberg, and B. Griind, Glntz. 
I Gcr. Pat. .312,769, 8.3.16. 

Fresh or fermented fruit juice is stirred with a 
finely ground material insoluble in the juice, such 
as a.sbcstos, Spanish earth, coal dust, yeast, or the 
like, until no more colloidal matU^r remains in 
solution. 3’he juice is then filtercxi ami can be 
pasteurised in bottles without becoming turbid or 
altering in flavour. — L. A. C. 

Itefining liquids. TLS. Pat. 1,297,635. Sec I. 


XIXb.- -WATER PURIFICATION; 
SANITATION. 

Waters; Determination of the reaction of 

J. Tillmans. Z. Unters. Nahr. Genussm., 
1919, 38, 1-10. 

Jn most cases the reaction (hydrogen ion concentra- 
tion) of natural waters depemds on the amount of 
fiH'C carbon dioxide and that present as bicar- 
lifiuate in the water, and tlu* reaction is best cx 
pri'ssed as ten thous;ui(ltbs of a mgrm. per litre 
( ; thus h' ~ 1 corres])onds with pu - 4, h’ --10 with 
p\i 3; /i‘-()T with Ph - 5, and so on. For neutral 
waU'rs, h'- \ ; when n‘ lii’s ab()V<‘ unity the water is 
acid, whilst a value of less than 1 indicates alkalin- 
ity. For most waters h' can Ik* calculated with suffi- 
cient accuracy from the relationship /r -3f‘ / 5, w’hcre 
e is the weight in mgruis. of free carbon dioxide per 
and f> the number of nigrius. per litre of car- 
bon dioxide present as bicarlioiiati*. This simple 
method of calculation is untrustworthy (1) wdicu 
the water contains free carbon dioxide alone aiul 
j no bicarhonafe, (2) when in the prc'sence of luucli 
fre(‘ carbon dioxid(‘, tlmt present as bicarbonate is 
less than 5 10 of llu' free carbon dioxide, and 

(3) when tlu' free carbon dioxide is less than 
! one-fortieth of flu* bicarbonate carbon dioxide*, 
i Jn case (1), /r -r 100 v' c / 1 V67. In case (2), h'- 
j loo (v/c/14‘07 t- 5*/0’77 - h/0'8S). Jn (3), h‘ is prac- 
: ticully the same value as pure bicarbonate solution 
(0'()5). When a water is alkaline (/r being less than 
unity), it is convenient to expr(‘ss the alkalinity as 
tlie reciprocal of h' Cjh'); thus if OH' 

(expresse'd as /i‘) -- 2. A water having h’ between 
O’l and I is alkaline to litmus paper; when h‘ lies 
between 1 and 10, litmus paper exliibits a violet 
I coloration if immersed in the w ater, and such water 
j is acid towmrds rosolic acid. Any water having h' 
j above O'l is acid towards phcnoipbtbalein, but h' 

I must exceed 1000 before the waiter is acid towards, 
i methyl-orange. — W. P. S. 

I Lysine; Disinfeefing power of . G. Hampietro. 

I Arch. Farm. Sper., 1919, 27, 65 — 90. 

I The diBinfectant sold as “lysine” consists of an 
j acid solution of formalin containing inorganic salts 
1 and essences, the percentage of formaldehyde' 

I present being 2*88. The -concentrations and 
j periods of action necessary to destroy various forms 
I of pathogenic bacteria have been determined, the 
I results Ix'ing given in detail. In 5% solution 
lysine exhibits no bactericidal action wdthin an 
hour, and its antiseptic power is less than that of 
the corresponding solution of formalin. Its apon- 
cidul value is relatively low, spores being killed by 
the 20% solution only after the lapse of seven days. 
Towards vegetative forms, however, lysine is soine- 
I what more active than the corresponding aqueous 
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formalin solution, but to obtain results of practical | 
value solutions of at least 20 \ strength must be j 
employed. — T. II. P. ! 

Spniii-fluiils: Fjnujictdn} propn tirs of certain . I 

II. J. V. K.vre, K. S. Salmon, and L. K. 
Worinald, J. AjJCric. Sci., 1019, 9. 2S,‘V d()7. (See 
also tins J., IrdC, S()2.) j 

Exi'KUIMKNTS were made on the sprayintx of hop ! 
mildew {Sphac rotiicra Innnuli) with ammonium ; 
polysulphule solutions rontaminjt!; vaiyinj.^ amounts 
of sulphide* sul|)hur and polysulpliide sul|)hnr, and 
the slreii^tlis irt which they wvn- fnn^ic idal deter- ! 
niiiUHl. No relation was found to i*.\ist between 
the funjiieidal stren^^th and tin* sulphi(h* sulphur 
present. When the solutions were diluted, how- 
ever, to contain tin* same amount of polysulphide, 
they all had the same funni( idal I'lleet. The h>wer 
ami lusher polysuljihides behaved similarly, as did 
ammonium ]»olysulphid(‘ and ealeium polysnlphiile. 

It was observed that the earli<‘st staj^<‘ in the ! 
growth of the mildew was more resistant to treat- 
ment than the later “ powdery sta^<*, and that 
tho lalt<'r stao(' was more r(‘sistant on younj^ than 
on old leaves. — ,f . H. ,1. 

Fennufit. Kornfeld. Nh’eVll. 


r.VTKNT.S. 

Se^raijr and nthcr Vn niirat inn nf . 

W. Joiu's. Stourbridge, and Jones ami A It wood, 
litxl,, .Vmhh'coti', Staffs. Mny.. Pat. ld2,o^^l, 

17.S.1S. (Appl. i:i.:i79/is,) 

Tn the “ activated sludp.' ” method of purifying; 
sewage the ac ral inp; tank is dis< harp^cil durinp; 
times of normal flow through an opening near the 
bottom. 'I'he opc'iiiim is made of a si/.e propor- 
tionate to the capac ity of tin* tank or it is provi<b‘<l 
niih a r(‘p:uIator or valve, eitlu'r imdhod p(*r- 
mittiri):: of a continuoim, rej^ulatc'd outflow carry- 
ing; tlie heavy particles of Kludge to a settlinp; 
chamber. The toji of the acral inp; tank is 
yirovided witli a W(‘ir which comes into <»p4*ration at 
times of abnormally im reased flow of sewajte, and 
the ovi'rflow from which joins tin* rep;ulate<l flow 
passing to the settling ehamln'r. — J. II. J. 

('arnpia.nal nf limr and itminine \J>n< f frici<l(’~\ ; .Yme 

ai}d ])rncc.sx far its ina inifarl ni e . J. S. ' 

.Arthur, Oxford, and L. (1. Killbv, Tiondon, Kng. 
Pat. Idl, 750, 9.9.18. (Appl. 11,061/18.) 

.\ NKW bactericidal compound having properties 
similar to bb'aching powder but of much greater , 
stability, is produced from the red compound , 
formed by the absorption of bromine by slaked lime ■ 
by heating it at 100'^ V. until bromine and water ; 
cease to bo evolved. J'he operation is < onveniently | 
carried out in gas-heated rotating drums which are ! 
charged with lime and the recpiisite (piantity of dry I 
liquid bromine. The dark red compound CaOBrj, 
lIjO, is heat<‘d in the same vessel and the evolved ' 
bromine absorbed in a further quantity of liim*, j 
which serves as the basis of a second preparation, i 
After heating for two or three hours the new com- i 
pound remains as a pale yellow [mwder containing | 
about 33% of available bromine and having sub- 
stantially the composition Ca 0 ,(hi 0 Bry,H 2 O. 

- (T F. M. 

Seiratje: Treatment of — ■ - for the purification 
thereof and the production of comtntutihte (fas i 
therefrom. H. Flicker, Parramatta, N.S.W. ^ 
U.S. Pat. 1,314,955, 2.9.19. Appl., 24.2.17. | 

See Eng. Pat. 111,401 of 1917; this J., 1918, 38a. 

Sludge-press, U.S. Pats. 1,316,418-9. See I. 
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SUBSTANCES; ESSENTIAL OILS. 

Jlrucine; A ]>}>! icat ion of the Kjehtnhl method to 
cnu\ finund s nf - linicinc salt of a new 

nurhad idc. W. .loiies. J. JMiarm. p]xp. Ther., 
1919, 13, iS9 193. 

Tiik Kjehlahl metluHl may Ih' ap|)litHl satisfactorily 
to the analysis of salts of brucine. . C. D. 

.{nhalonnnn [for/w.sj alhaloids. I. Anfudine and 
mczralinc. K. S()ath. Monatsh. Cbem., 1919, 
40. 129 I.’jI. 

Skvkn ditlercnt b:ist‘s have laum isolated from 
v:nious spocii's of cactus, ;md nivestig;itcd chieHy 
liy Ht'lftcr (1895 1995). It is now sliowii that 

tlicy are d<‘ri\ ati vi's of /Tplicn v ii'lliy lamine. Tims, 
.'mhalim* is /i-p-hvdro\y jilicnyldiniethylet hybiinim', 
H()('Jl/(Tl./(_dlj’N(.('il,b. identical witli hordeie 
ine, ami mezcaline is shown hy synthesis to he 
/>-3. 1 .5-t rdiydroxyplnms let liyhimine. Anhalamine, 
anhalouidiiH', :imi itclloline ;u‘e melhylateil 3.1,5- 
Iriliydroxypln-ns lelliyhimiiu's, but anhaloninc and 
loplio])lmrim' each (onfam two of their thrt'o 
oxvgcM atoms 111 a dillcreiit kind of linking. (See 
further. J. ('hem. Soi*.. Ii»l9, i., 518.)- ,1. (’. W. 

('a psaKin . Fort /. A. I.apworth ainl F. A. Hoyle. 

('horn. Soe. Trans., 1919, 115, 1109 1110. 

A .MKTiion w;is dt'veloped for flu* isolation of pure 
(ajis.inin from aholiolic cxlr.'iit of capsiiuin, 
taking advantage of the* f;icL fluit it doi's not form 
a stahb> barium s:dl ^vith ammoni;ical barium 
(hloride, and can thus \)v scparat«*d fiami the free 
earhoxylic ;ici(ls in the <.‘XtiacL whose* lairium salts 
.ire* insolulih* in u;»t,<‘r, etlier, :iml acetone*. 'I’he 
pure* e ;ips;iiein liie'lle'el at <) 1 ’• 05' (’., aii<l had tile 
(*mpirie'al formula, ( ',,,1 1^ J).,.N ((eunpan^ Nelson, 
this J., I!)19, ()51 a). .M<*thylcaps;iiein, m.pt. 71” 
w ;is i)r<'par<*el hy iiiel hyla I ion witli dimethyl sul- 
phate. and on trealnie'iiL witli phosphorus peiita- 
chlorieb* it g;iv(* :i small quantity of an oil which 
appe*;ircd te) he the* iiilrih* eif nonoie acid. Chip- 
saiein was but inipi*rfe*etly atta<ke(l by reducing 
agi*nts, giving ammonia, and in certain eas<*s' a 
small ejiiantity of a (emipoiinrl of b.pt. 210” 217” Ch 

h;iving the* pre)p<*rt i(*H of a fatty abaihol, wu» 
isolate*d. Oxxlation of mi'tbylcapsaie'in took place 
leadily, ami v(*ratric aciel and a fatty acid, appar- 
<*iitlv nonoie ae id, were •(*eogniHe<l amongst the 
prexliiets. 'I'lie authors tliscuss Nelson’s views 
(Inc. (it.) on the constitution of capsaicin and re- 
gard the possibility that it is built with a ring 
structure such as a (^disubstituted dihydro oxa/.ole 
as not being excluded. (1. F. .M, 

Fheniflarsinic orie/.s and their redvefion products; 

Sufpstifui ed , and the estimation of arsenic 

in such comjtou nits. H, (1, FarglH*r. (’hem. 8oc. 
Trans., 1919, 115, 982- 992. 

///.S - /> - AMINOl’lIKNYI-AltSINlC ACID, 
As()(OH)’(Jf.H/NH 2 , obtained as a by product in 
tln^ preparation of p-aminopfi(‘nylarsirii(: acid, was 
converted into .3..3' eliriitro 4.4'-dihydroxydipbenyl- 
arsinic acid liy de'compejsing its <ii azo-derivative 
^fith Avator and nitrating the resulting dihydroxy 
(roiiipoiiiid. Heeluctiein of this compound with 
sodium bydrosuljihito led to 3.3' diamino 4.4' di- 
hydroxy-diph(*Mylarsenious hydroxide, whilst com- 
plete reduction with bypophosphorous acid gave a 
tetraamino - tetrahydroxy - tetraphenyl - diarsine. 
The reduction of 5-nitro-6-hydroxy-m-tolylarsinic 
acid with sodium hydrosulpbite led to 4,4'-di- 
hydroxy'5.5'-di amino - 3.3' - diniethylarsenobeiizene, 
the hydrochloride of which^ a pale yellow, micro- 
< rystalline powder, soluhlo in water, closely resem- 
blc8 salvarsan. For the estimation of arsenic in 
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substituted pheiiylarsinic acids and similar com- 
pounds the follouinf' modification of Ledimann s 
method (this J., 1912, 746) is suggested : ()-2 grm. is 
mixed with 1 grm. of permanganate and o c.c. ot 
soy sulphiirir acid, a tiirthcr 10 c c. of concen- 
trated Hiilphiiric acid is added when the first action 
hiiH subsided, followed hv 10 c.c. ol water, the mix- 
ture is hcat(>d to boding for .i-hour, the man- 
..aiH'se <iioxide is removed by addition of hydrogen 
peroxide, aiirl after again boiling, permanganate 
solution is added until a faint pink tinge is ob- 
liiim'd. Wlieii cold, 2o grins, of potassium iodide 
is added, and aft( 0 - 1 bour the liberaU'd iodine is 
titrated with tbiosuli»bati‘. - Cl . F. M. 


Sdvrlutrin ; Ihferm iiinlioii of . O. Beyer, 

C'bcm.-Zeii., 43, 5.37- .jdK. 

In VKSTK iATlON of methods wliicli have been pro- 
j)osed for the ((('termination ol saccharin showed 
that two only are trustworthy, namely, that de- 
pending on hydrolysis of th(‘ suhstance w'lth 29 
sulphuric acid and the method described liy Ricli- 
moml ami Hill (tliis .1., 1!)IH, aUiT). Wlmii Urn 
in. pt. of a sample of saeebarin lidls below 220 C. 
the amount of p-sul[)bonaminoben/oi(; acid present 
Bhould be determiiu'd by lu'ating I grin, of tbe 
sample for two hours under a rt'llnx eondenser with 
10 c.c. of hydrochloric acid (s{). gr. 1*121) and 
10 c.c. of water; tlic clear solution (hltcn'd if ikhs's- 
Hury) is then ('vaporati'd to dryness, the resiilue 
dissolved in 10 c.c. of hot water, and the .solution 
kept at 10^^ F., or less, for at least 12 liours; the 
crystals an* tben collected, dri(.‘d, and weighed.^ 


Carhamides; Constitution of IX. InteracHon 

of nitrous acid and mono-sub stituted ureas. Pre- 
paration of diazomethane, diazoethaney diazo-n- 
butane and diazoisopentaiie from the respective 
nitrosoureas. Fi. A. Werner. Chem. boc. 
Trans., 1919, 115, 109:)— 1102. 

Thk interaction of mono-substituted ureas and 
nitrous acid takes place in two directions, wdtli 
formation of a niiroso derivative amJ with complete 
disruption of the molecule respectively. This is 
explained on the assumption that two terms are 
pre.sent in solution, tne carbamide form Ixung de- 
composed according to the equation 

NlIyCXl NHIFl H\0, N, i CO, tNH.R + Hy), 
wliilst the other form rives rise to the iiitroso de- 
rivative, thus " 


iNH:C(OH)NnR 


i MO NO- 

M n rvoH)- ^TTd). 


Tlie proportion in which tlie two structural forms 
are present is determined hy the cliaracter of the 
substituting group R. Thus methyluroa gives a 
on yield of niiroso derivative and must he mainly 
present in tin* sec'(jnd lorm, whilst etliyl-u-butyl- 
and iso-amyl-urea give resiiectively 76; , 67'/, and 
•fX ' of nitrosouri'a. In tlic’ case ol hen/yl- and 
plu'iiyl-urea, where it is ncce.ssary to use a large 
proportion of pure acetic acid to get the urea into 
solution, the yields are 12 , and 00%. The ali- 
phatic nitro.soureas are (lceom])ose(i by alkalis with 
production of diazo •derivatives ol the paraffins 
according to the e(juatioii 


^ \ r H K 4-2H () 


Xf. ])estiiicfi(ni of the snliri/J uroup 
under fnolotiind eond itions. R. J. Hanzlik and 
N. C. Wei/A'l. J. Pharm. Kxp. Thor., 1919, 14, 
25-42. 


Solutions of sodium salicylate deU^ioraie on 
standing. This is due to the dostruetivo action ot 
organisms, and may he prevenkHl by the addition 
of chloroform. ’Vhiy animal organism possesses the 
flower of lircaking dowui the salieyl group. ^ 

— .1 . C. IX 


AlLliougli the water produced in the reaction tends 
to decompose the diazo-compound, the yields are 
very good, 80/ in the case of diazomethane. It is 
th(‘ usual practice to employ this suhstanco in 
ethereal solution, hut it is now^ .shown that alcoholic* 
solutions of diazomethane and its liomolc^gues can 
conveniently be prepared.— F. H. R. 

Bui tja mine and n-dihnt tilamine ; Preparation of 
-2 — . Separafion of aliphatic amines b]i parfiol 
neut ndisof ion . K. A. Werner. Cbeni. Soc. 
Trans., 1919, 115, 1010 -lOU. 


lonones and irone; Helations bet ween the . L. I 

Rnzicka. Helv. Chim. Acta, 1919, 2, 352 363. | 
Thk reduction of irone hy hydrogen in presence of ! 
colloidal palladium or platinum black yields tetra- j 
hydroiroiie, the pn'scuiet of two double linkings in ; 
the irone molecule being thus definitely proved. ! 
The non-identity of ietrahydroionone and tetra- 
hydroirono is due to cis-irans-isomerisrn, the two 
side-chains, C'll, and CH '.Cll'COCH,, probably 
occupying cis positions at the asymmetric carbon 
atom in the case of the ionones and trans-positions 
in that of irone. (See also .F. C'beni. Soc., 1919, 
i., 540.)-T. H. P. 

Pine needle oil; The constitution of Swedish . 

T Ekecrantz. Aledd. Kgl. Veteiiskaps akad. 

Nobelinst., 1919, 5, 1—8. Chem. Zeiitr., 1919, 90, 
III., 380. 

Onk kilo, of the oil pre^ssed out of the needles of 
Pinus silvestris L. was saponified by boiling for 
one hour with twice its volume of N 12 alcoholic 
pota.sh. Acetic acid was the only acid detected by 
isolation of the silver salt. The mixture of ter- 
penes and terpone alcohols produced by saponifica- 
tion W’as fractionated; the fraction 200® — 212® C. 
on purification yielded an ulcfthol of m. pt. 203° C., 
identified as /-bonieol. No other terpene alcohol 
could bo isolated from the fractions 190® — 200® C. 
and 212® — 225® C. Thus the ester present in the 
oil is Cbornjrl acetat^ which is also present in the 
oil from Abies pectinata D.C. — L. A. C. 


A MiXTUKK of buivlamines is conveniently obtained 
by tlie gradual addition of butyl bromide (over a 
period of 15 days) to alcoholic ammonia. A small 
quantity of ammonium bromide separates on con- 
centrating the liquor, and the amines may bo iso- 
lateil from the residual syrup by fractional preiupi- 
tation with three portions of sodium hydroxiile. 
Contrary to prevailing views on the relative 
, basicity* of aliphatic amines the tertiary amine is 
i precipitakMl in preponderating amount by the first 
addition of alkali and the primary amine by the 
final addition. The amines obtained are further 
purifuMl by distillation and the inseparable frac- 
tions undergo an almost perfect separation by 
treating them with hydrochloric acid in calculated 
quantity siilficient to combine wuth only the simpler 
of the two aminos present in the mixture. A 
similar separation of di- and tri-ethylamine can be 
olfected by partial neutralisation with hydrochloric 
acid. — G. F. M. 

Hildroxi/himine ; Volumetric determination of 

W. C. Bray, M. E. Simpson, and A. A. 
AlacKenzi(>. J. Amor. Chem. Soc., 1919, 41, 
1363—1378. 

Tiik oxidation of hydroxylamine to nitrous oxide 
by iodine in a solution kept neutral by means of 
sodium monohydrogen phosphate is unsatisfactory. 
Methods depending on the reduction of hydroxyl- 
amine to an ammonium salt by an excess of an acid 
solution of a titanous salt and on the oxidation of 
hydroxylamine to nitrous oxide by an excess of 
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ferric sulphate in sulphuric acid solution with 
titration of the ferrous salt produced by potaasium 
permanganate gave aauraito results. In addition 
to the known positive error in the ferric salt 
method, which is due to the addition of perman- 
ganate while some hydroxylamiiie or an inter- 
mediate product, nitroxyl, is still present, a nega- 
tive error due to air oxidation was found under 
certain conditions. Both errors are easily avoidcs.1, 

. the latter by adding the hydroxylamiiie slowly to a 
boiling solution of ferric sulphate. Hydroxyl- 
amine is oxidised mainly to nitrate hy an <'X(ess of 
hypochlorous acid. Sodium tliiosulphate in a solu- 
tion of disodium ]>ho^phatt' can he quantitatively 
oxidised to suiiilialc hy iodine; tlu* reaction is 
rapid at TO" C.—.l. F. S. 

Piinefhijl .suli>h<itc; Aefion of mrioHic ItyAroxitlts 

and oxides and (d k alinc-rni th eat honaies on . 

J. (iuvot and 1.. ,1. Simon. (’omj)tes rend., 
1010, IC9. odi r,dr. 

In methyl alcoholic solution dimethyl sulphate 
real ts u ith potassium hydroxide' to give an almost 
quantitati\e yii'ld of [lotassium melliyl sulphate, A 
similar leaetion occurs willi calcium or hariuni 
hydio.xide in the pri'since of a largo ('xce.'>s of 
water. In tlie ahseme of water the two latter 
hydroxides deconijxise dimethyl sulphate aeeording 
to the eqiiat ion 

(('H,),S(), i .MtOlD,. MSO, j (C’H,fd) ! IIJ). 

AVitli cuprous, h'ail, merenrie, or sdvi'r oxidt' the 
real tiiui is of the type 

(('ll,),,S(h ‘ ('u,() C’luSO, • t(Ml,),0. 

Althoiigli dimetliyl sulphates may Ix' distilled un- 
changed from a small am(..int of calcium or barium 
carhonate. if maintaim'd at 1 l(h^ V. in the ]»rescne(‘ 
of eitlii'i- of tlu'se f'arhonates a ri'action of the t.vp<‘ 

(('ll,), SO, ! MC'O, MSO, , CO., i ((!H,>,() 
slo’.vly takes place. AV. 0. 

Ai'ftonr and meilnil elhyl littnir; [aitonr pres- 
sures and densities of mixtures of — -. T. W. 
Priei'. Chom. Soe. Trans., IhH), 115, llKi 112t>. 
TiiK vapour [iressiires and di'iisities of aix'tonc, 
methyl ethyl ketom*, and mixtures of tlie two have 
been determined at temperatures ranging from 20'^ 
to 0 . 0 ° C. The vapour pressure-eoneentration 
curves all lie hetween the vapour iire.ssures of tlie 
comjxmonts, then* being no sign of u inaxiinnm at 
any point. Tliesc curves approximate to straight 
lines, the agreement being better the higlier the . 
temperature. No alteration in volume occurs when 
acetone and methyl ethyl k(*tone are mixe<l in any ' 
proportions from 20° to 50° C. The vapour : 
pressure of acetone was found to he 1H6'3 inni. at 
20°, 2320 mm. at 25°, 2K1'0 mm. at 30°, 31H*l nun. ; 
at 3*5°, ■t25’3 mm. at 40°, 510*8 mm. at 45°, and ; 
620*9 mm. at 50° C., and that of methyl ethyl I 
ketone : 77*5 mm. at 20°, 98 4 mm. at 25°, 121*4 mm. 
at .30°, 151*0 mm. at 35°, 188-4 mm. at 40°, : 

252*9 mm. at 46*5°, and 300*0 mm. at 50° C. The i 
sp. gr. of acetone is 0*79082 at 20°/4° C. and 0*75599 ' 
at 50°/ 4° C., and that of methyl ethyl ketone ' 
0*80195 at 20°/4° C. and 0*77315 at‘50°/4° C. 

~W. P. ; 

Besidual acid from the vianufaciure of ether; ' 

Analysis of . E. C. Carroii. Ann. Chim. 

Analyt., 1919, I, 282—288. 

The residual acid consists chiefly of sulphuric acid, 
ethyl hydrogen sulphate, alcohol^ small quantities , 
of ether, and water. To determine free sulphuric ; 
acid 5 c.c. of the sample is diluted to 100 c.c. (the j 
temperature must not exceed 16° C.), and 6 c.c. of j 
this solution is introduced into a centrifuge tube j 
containing 15 c.c. of 6% barium hydroxide solu- j 
tipn; the mixture is centrifuged, the clear liquid 


decanted, the sediment treated with 10 c.c, of 
dilute hydrochloric acid, again centrifuged, 
washed, igniUxl, and weighed as barium sulphate. 
Another portion of the sample (500 c.c.) is di8tillc*d 
through a fractionating column ; the distillate is 
collected in a receiver cooled to -15° C., and the 
distillation is stojipKl wlien the b. pt. reaches 
100° C. The pro|>ortion of ah'ohol, ether, and water 
in the distillate is then determined by adding 
water until a turhidity is produced; the quantity 
of water added is noted, aiul after adding a further 
known quantity of water, the mixture is allowwl to 
sei>arate into two lavi'rs, and tin* volume of the 
lower layer noted; the aeliial quantities of alcohol, 
etlirr, and water ar<‘ tlu'ii found from a graph. 
A ])ortion of tin* residual liiiuitl in tlie distillation 
llask is tilrat«‘d and tlu* result expresstal as 
sul})huri<- ai id ; the dilb'ri iice hetween this result 
and the free sulplmrie acid gives tlu* amount of 
sultjliurie acid jnesriit as etliyl liydrogeii sulphate. 
'I’lic etlier may also lx* <*slimat«'(l eolorimetrieally 
])y heal in;:; 25 c.c, of (lu* saiiipU* at 35° (h and 
aspirat/ing a current, of air through it; the air and 
etlu'r vapour are tlu'ii j)ass»'d through a U-tube 
(oohxl in an icc-halli and iDiitaining 8 e.(“. of a 
niixtnri* of potassium h.chromaU* T2 grins., water 
20 e.e., and nitric acid (.3(5° B., sp. gr, 1*33) ISO e.e. 
Tlu* coloration olMaiiu'd is eompai'eil w ith those pro- 
duced hy known quantities of ether under similar 
conditions: with sulphuric acid containing up to 
20 ,()f alcoliol there is no cliange in tlie colour of 
the reagent, 4*v('n afU'r 2 liours, Imt when ether is 
pres^'iit tlu* colour v arii's I rom reddish-hrown to 
hluish-gr<>4*n. --AV. P. S. 

lifdiuatiifu of phenols. Cofman. See 111, 

Acids pniduced in sleamiuy u'ood . Franck. See V. 

P.VTKNTS. 

Acetaldehyde; Manufadure af — Doutseho 

(h)ld und Sillx'r Sclieideanstalt, vorm. Uoessh^r, 
Frankfurt. I^’ng, Pats, (a) 107,581, 13.0.17. 
(Appl. 8180/17.) hit. Conv., 10.0. 10. (a) 

107,585, 11.0.17. (Appl. 8,')05/17.) Int. Conv., 
17.0.10. 

(a) 'Fhe hyilrution of acetylene is elfected by steam 
in the pr<*s<‘nce of melallie oxides at a high tomi>era- 
tiire, the material einj)loy4*d liaving l>een freed from 
phosphorus eompouiids. A mixture of 400 vols. of 
sU\'im and 15 vols. of acetylene is passed through a 
jiipe heated to about 000% V>. and containing a 
layer, 35 < ni, long, of a contact mass produced by 
mixing 05 parts of asbestos with 35 of molybdic 
acid, both finely powdered, the velocity of the gases 
being about 1 litre mir min. per sq. crn. of cross 
section. If the acetylene and the catalytic material 
be carefully iiurified from phosphorus compounds, 
the yi<dd of awtaldehyde will amount to about 17%, 
(ii) The efficiency of the catalyst d<*(TeaseH with re- 
peated use; the activity may be restore<l by passing 
a current of air over tin* catalyst at the ttmipora- 
ture of the reaction for — 2 liours. — J. F. B. 

Acetaldehyde; Vroeess of manufacturing . 

H. 5V. Matheson, Shavvinigau Falls, Canada. 
Kng. Pat. 132,557, 18.6.18. (Appl. 10,070/18.) 
'fiHE reaction is carried out in a vessel preferably 
constructed of iron with u high silicon content and 
provided with a stirring device. The vessel is 
charged with 1(X)0 galls, of 6% sulphuric acid to 
which is added 25 Ih. of neutralised or slightly 
acidulated mercuric oxide. Ae>etyleno gas in large 
excess is passed through the liquid at the rate of 
about 60 cub. ft. per min. The major portion of 
the heat of reaction is removed hy external cooling, 
but the temperature is preferably maintained be- 
tween 60° and 66° C., water being admitted to 
replace the quantity combined. The outflow of 
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excesB of acctyleno is iinroBtricted except for the 
back pressure of the scruh^xir, so that the pressure 
does not exceed 2 Ih. per sq. in. The mixed gases 
of the reaction [)a.ss through a cold-water condenser, 
a brine cond(‘nser at —HP to —15^ C., and lastly 
through a cold-wijter scrublx*!*. The nncondensed 
gas is returned Ijv a fdnwer to tin* reaclir)n vessel, 
and any fluctuation in tin; (piantity is conipensaHxl 
by airanging a gasonu'fer in parallel with the 
blower. Owing to the moderate temperature and 
diluP‘ acid solution in tin* reaction vessel, the de- 
cornpositioFj of the catalyst is not rapid and the 
mercury l'ornie<l collects for the most part in the 
metallic state at the bottom of the vessel. Mercuric 
oxide is add<‘d from time to time to make up the 
loss. Afli'r a tiuu‘, other compounds of mercury 
with orgaFiic sulphur and phosphoru.s compounds 
accuftuilate, and it is necessary to clean out the 
reaction vessid and recover the mercury from the 
sludg<'. I'lie condensed aldehyde and scriihlxT 
water is retined hy distillation, and tht^ uucon- 
densed gases are passed through a scrubber to the 
acetylene storage vessel.— J. F. R. 

A('('t(ihh‘}\y(l(‘ (iiul (tvf’tic. or/d; Melhod 0 / yreptiro- 

tion of . (!. 0. (!urme, jun., Pittsburgh, Pa., 

Assignor to (inion Chirbide New York. II.S. 
Pats, (a) and (n) 1, 315, .516, O.D.li). 

Appl., (a) 3.6. If). H(‘new(‘d, 12.12.17; (a) 5.6.1G. 
Renewed, 2S.3.1S. 

(a) Fthyi.kne is pas.si'd into a solution of a umr<'ury 
salt, and tlu compound thus formed is siibjecU’d to 
anodie oxidation in aipu'ous solution, the acetalde- 
hyde being rcunoved by continuous distillation, 
(n) Ac<'tic acid is j)roduced hy j)rolongod anodic 
oxidation of the same compound. — .1. F. B. 

.Irrt/r oc'nl ; Monufitctnvr of II. W. Mathe- 

son, Shawinigan Kails, (•anada. 1‘iug. Pat 
132, 55 s, IS.fi.L.s. (Api»l. 10,071/18.) 

A CLOSRi) Vi'ssi'l with suitahh^ resistant lining, r.f/. 
of aluminium, is provided with la series of eoils 
through which water or sU'am may l)e passed. An 
air j)ipe is provid<‘d (extending to the hotiom of 
th<' ves.s<'l, wlu're it is .irranged in s[)iral form with 
a multitude of small openings, so that the air is 
finely distrilniU'd ovfm* the whole arc'a of llu* vessel. 
3’ho vessel is charged witli 1000 galls, of acetalde- 
hyde and about 0'5'/ of manganese acetate or other 
<atalyst. Steom or warm water is parsed through 
the coils to rai^e the temperature to 2(P --2<5° C., 
and air is admitted at i. rate of up to 300 euh. ft. 
per min. 3'he oxidation takes place with evolution 
of heat, which is controlled hy passing cold water 
through the (soils. Tlie temperature in almiys 
maintained not much Indow tlu^ boiling point of tl)e 
ahlehydo undm' the i)ress\ire used, and after the 
reaction eommeius's the pressure is allowed to risi(* 
slowly to about 75 Ih, ])er s(|. in. and the Uunpei- 
ature to 65^ C. lender these conditions the ahsor])- 
tion of iln' oxygen is eompleto and the nitrogen is 
allowed to esea()e througli n relief valve afh’r pa.ss- 
ing through a eold-waU‘r condenser at P 5° C., 
and ii brine oondonsor at -10° to -15° C., which 
are under the same j)ressiirc as the reaction vessel. 
The condeiistsl licpiid returns to the reaction vi'^ssr.'l 
through U seals, and the escaping nitrogen is 
passa'd through a scnihlxu’ supplied with water at 
0° and inaintaiFied at a piwssure of 20 Ih. per 
80 . in. The reaction is complete in vS — 18 hours, 
after which tlie contents of the vessel are dis- 
charged .and the ac'etie acid is puriiiiHl by dis- 
tillation. — J. F. B. 

Acid anhydrides and acid chlorides; rreparatinn 

of organic . T. H. Dnrrnns, Oxford, and A. 

Boake, Roberts, and Co., Ltd., London. Kng. 
Pat. 131,379, 3.6.11^. (Appl. 9119/18.) Addition 
to Eng. Pat. 128,282 (this J., 1919, 657 a). 
Oeganic acid anhydrides and/or chlorides, other 


than acetic anhydride or chloride, are produced by 
the action of chlorine on a mixture of phosphorus, 
preferably red phosphorus, and the alkali or 
I alkaline-eartli salts of the acid, in proportion.? 
! represented hy any one of the equations: — 

I 3R.C(),Na + P I-3C1 -3R.CO.Cl4 Na,PO, ; 

4R.CO,Na f P4-5C1 =4R.CO.CI-l-Na3PO,4-NaCl ; 

I 6RXUNa4-P-f3Cl - 3(R.CO),0 I Na,PO,4-3NaCl ; 

: HR.CUNa f P+oCl - 4(R.C()),04-Na,P(), + 5NaCl. 

: The temperature slioiild be maintained below 
I 50° (4, and the pruduet is isolat'd by distillation 
I or extraction with a suitable solvent. (I. F. M. 

' Acetic anhydride and acetaldehyde; Production of 

1 . Soc. Cliim. dcs Fsines du Rhone, Paris. 

, Eng. Pat. 131,309, 21.6. LS. (Appl. 10,395/18.) 

■ Jut. Conv., 22.6.17. 

j Ktiiylidknk diaec'tate is quantitatively decomposed 
! into acetic anhydrid(‘ and aeetuldehyde by heating 
j at 125° — 135° (.^ under atmosplierie pressure with 
1 suitable catalysts (acids and acid salts), such as 
; sodiimi pyrophosphate, sodium dihy<lrogen ortho- 
phosphate, metahorie acid, or sulphoaeetic^ acid. 

■ 'rile aeetahhdiyde distils over as it is formed, and 

■ its elimination from the residual anhydride may bo 
; faeilitati'd by tiu" employment of a current of dry 
; air. An iiU'rt diliK'ut may be added to the 
I c'thylidene diacetate to moderate llu* action of the 
I catalyst, and if the latter is insoluble in both the 
; diaeetale and tlu* anhydride it is advantagt'oiis to 
] use ii in solution in a lunitral suhstamv (hydro- 
' earhon or ketone) boiling alxive 140° C. F. M. 

i 

j (Hycols; Production of- C. Weizinann, London, 

j ]in(l F. (i. Bainl)ri(lg(', Ashton-und('r-Lyne. Eng. 
j Put. 131,628, 3.1). 18. (Ai)pl. 91.31/18.) 

1 Du’fir.oiioi’AHAi’i'iNH, not having their chlorine 
! atoms attached to the sanu' carbon atom, sus- 
* p(‘nd(‘d in wat('r and heated with aluminium 
I ilyd^()xid(^ b'ad carbonate, calcium carbonate, 
borax, or sodium bicarbonate in an autoclave at 
I 100° — 200° C., are partially convertc'd into the 
corresponding glycols. Thus, on lu'aling a mixture 
of 1.3- and 1 .2-diehlor()imtancs and calcium 
earhonatf' for 7 hours at 17il° — 180° C., a yield of 
about 33 of glycols, together with unsaturated 
alcohols and iinelianged diehlorides, is obtained, 
whilst the same diehlorides and bicarbonate heated 
for 72 hours at 150° give 66 of the thc'orcticnl 
yield of glycols. (1. F. M. 

1 Monochloroared ic acid; Ponfinuous process for the 

preparation of fnun trichloroethylene. Comp. 

! des Prod. Chim. d’Alais et de la Camargue, 
j Paris. Eng. Pat. 132,042, 6.9.18. (Appl. 

I 14,513/18.) Jut. Conv., 4.5.18. 

I AloxociiLonoACKTic acid is produced in a continuous 
I process hy the action of 90% sulphuric acid at 
I 160°— 190° C. on trichloroethylene (compare Eng, 

1 Pat. 129,301; this J., 1919, 658a), the eoncentra- 
i tion of the acid being maintained by the coii- 
I tinuous addition of water, and the ehloroacetic 
I acid being eliminated from the reaction mixture 
j by causing an excess of trichloroethylene vapour 
1 to bubble through it. The hydrogen chloride 
I formed in the reaction is freed from chloroacotic 
acid by spraying with trichloroethylene in a wash 
tower, and finally from trichloroethylene by 
washing with water in a second tower. Tne chloro- 
ac'etic acid, ptissing over from the reaction vessel 
with an excess of trichloroethylene, is condensed 
and led into two separating boilers in series, where 
the trichloroethylene is volatilised, and the residual 
product runs off continuously into a receiver. 

-G. F. M. 
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Aipirin (acetylsalicylic acid) iahJeis. J. A. i 
Pickard, J. G. Rankin, and Pickard, Ivo. and ! 
Rankin, Ltd., London. Enj^. Pat. l;VJ291 

12.6.18. (Appl. 1168 1/18.) I 

Aspirin tablets free from snlicvlio acid, or any ■ 
tablets containin}; materials liable to deterioration ! 
by the action of water, alcohol, or other hydrolysing; 
solvent, may be prepared by j;ranulatin«; with u 
binding a^ont, such as <‘olophony or ^um dammar I 
dissolved in ii non-hvdrolysiti); solvtoit, such as 
benzene. The j^ramiles are tlien dried and rom | 
pressed into tablets with the addition of stardi in ' 
tlie usual way.— (L F. M. 

licnzoic acid : Maniifucf iirc of . F. P. IamcIi, ' 

and The ITiitefl Alkali ('o., lAd.. I iivtupool. ' 
Eiip;. Pat. 132,TT1, ().2.l}k (Appl. 2lM:r ID.) 
Benzoic acid is pro<luc('d by jiassin^ chlorine into 
a mixture of benzyl ciiioride and an alkali 
hydroxide or carboiiati' solution, the tiMupm-alure 
beirij; maintained at S()'^ <)()’ ('., and tht‘ lasu tion ; 

mixture acidified when oxidation is comphdi*. For | 
example, 2')d |)arts of chlorinated toluene, c<ni ■ 
sistin^ maitdy of benzyl ddoridi', is mixed with 
.T'32 parts of sodium hydroxide and oOfM) parts of 
water. Chloriiu* is then a<lmitt(‘<l whilst the 
mixture is continually aoitaUsl, until conver.sion , 
into sodium benzoat<‘ is complete. (•'. M. 

X-M o noo! f: ifl dcriiutf ires of rcifont oroinofic atni- 

poinids; Mono fact ii re of . .\. Lapworth, 

and Levinstein, iDd., .Mamhesttr. Fnp;. Ihit. 
i:i2,o5r>, IM.d.lS, (Aiipl. D7l() IS.) i 

N-AIono.m.k vi..MtYi,.\.Mf\Ks a I'c pre|tar<'d from flu' 
heuzylidi'ue derivat i ves of //-suhst ituLsl monoamines 
and tlii'ir derivative's suhsiitiite'd in the nucleus by 
indifferent {groups, or such other monoamines of (he 
Ikmi/ciu' and naphthalene series, suhstitutesl in the- , 
nucleus by indiffeiamt }j;roups uhieh do not, eitlnu’ 
as amines or as alkylamim's, react in (he ; 
presence' of acids with lie'nznhh'hyde* in such a 
nmimcr as to produce' amino eh'rivative's of triarvl- 
methanes. These henzylid('ne com^amnds are 
treated, in the ahsence of alkali, with alkyl 
suljthates nr alkyl esters of henzi'iiesulphonic acid; 
th(* [irodiK ts thus obtained are hydrolysed, and the 
N rnonoalkylarylamine is .separali'd from the 
mixture*. — J. F. Jl. 

TricfdorocUi jflene ; l*rpp(irof ion o/ fntm 

tel rorJilonodlio ne . Comp. <I<‘S Pnxl. ('him. 

d’Alais et de la C'amarjiiue, Paris. I'hie;. l*at. 
]d2,7or), ILo.lD. (Appl. I2,12()/i:f.) Int. Conv., ' 
2H.1.1D. 

'^rKTU.^CHLOHoKTit.vNK is treated with ammonia in the ; 
presence of watm*. A mixture (ontaiuin^ isiual I 
parts of tetrachloroethane and water is treated in 
a boiler, provided with a reflux condmiser, with a 
current of ammonia ^as sufhciently violent to ’ 
aj;itate the mass ; the reaction is acceh'rated by ; 
heatini; to 60'^- -70'^ C., and the trichloroethylene | 
is removed as fast as it is formed by passing the I 
ammonia gas in excess and regulating tlie tempera- , 
turo in the reflux condenser. The reaction may ■ 
also be conducted in an autoclave* by heating a : 
mixture of 2 parts of tetrachloroethane with . 
2 parts of aqueous ammonia, sj). gr. 0*91, for | 
hours at 1^—170° C.~-J. F. B. i 

Tetrachloroethane; V reparation of aymineirical 

. Comp, des Pro<i. Chim. d’Alais et do la 1 

Camargne, Paris. Eng. Pat. 132,7.57, 21.5.19. i 
(Appl. 12,787/19.) Int. Conv., 12.3.19. i 

Chlorine and acetylene gases, not previously ^ 
mixed, are pas.sed simultaneously over a contact | 
mass composed of iron turnings and a pulverised | 
inert material, such as quartz, the contact mass 
being continuously sprinkled with a proportionate 
quantity of the tetrachloroethane produced in the 
reaction. — J. F. B. 


Arsenical medical product and process of producing 
same. J. .M. White, Meridian, Miuss. TLS. Pat. 
1,297,952. 18.3.19. Appl., 4.5.18. 

A sriusTANcK with powerful antisyphylitic pro- 
perties, and stated to have the eompositiou 
(Cll,),(\H,.AsHNa, 

is obtained hv the iiitenu tion of sodium benzoate 
(1 part) and sodium cncodvlnte (2 parts) in water 
(10 parts), pre<‘ipitating the sodium hienrhonate* 
formed by iidilition of lime water, filtering, and 
evaporating. The product, m.pl. about 12P^ (k, is 
re.'idily soluble in water, ah'ohol, and other 
sohauits; its neutral and alkaline solutions are 
stable. 

J/ ipjroseopir con\}>osit inn [(jh/cerin .snltsf Hutc 
K. P. MclOlroy, Washington, D.C., Assignor to 
Chemii'ul Devt'lopmcnl Co. ILS. Pat. 1. 2(58,135, 

4.6.18. Api4., 19.7.17. 

A SOI I’TioN of ethyleneglycol, (»r a mixture of 
glyccds ju'epart'd fntiii ju'troleum gas, bus hygro 
.scopic properties, and may lu* used insU‘ad of 
glyc(*riii. To p^e^cnt ('om|)leti' I'vaporation of the 
solution a non vcjlatilc, ^\ atcr soluhli* suhstam c may 
ho added, siicli as lac tose or other carbohydrate, or 
zinc* cliloride or other salt. .1. 11. .1. 

( 'hlorh !i<l lilts ; Vmdm tout of from olefines. 

K. 1*. .McFlioy, Wkishington, D.C., Assignor to 
Cln'innal l)i‘V(4opMh'nt Co. I’.S. Pat. 1,315,229. 
19. Appl., 5.7.16. 

Df.ui V/\T i VKs of the olefines containing chlorine are 
prc'parc'd by the* intc'rac l.ion of a rcchicihle chloride* 
and an olefine. -(» . F. M . 

Arefone; I^roeess of mokiiKi II, A. Morton, 

Piltshurgli, Pa., .\ssignoi to rnion (’arlnde Co., 
.\i*w York. L.S. Pat. 1,315,525, 9.9.19. AjipL, 

12.6.18. 

Acetone is prc'|)arccl by subjc-cting acetic mud 
vapours at an elc*valc*d fcmpi'ratnre to the ac'tion 
of a catalyst containing maiigani'sc*. - (». I'’. M. 

Acetone from ore tic acid; Process of jireparing 
(J. O. Cnrme, jnn., Pittsburgh, ]*a., 
vXssignor to,Fnion Carhich* Co., \e\v York. U.R. 
Pat. 1,315,51 ), 9. !M9. Ai>pl., 16.6.16. Renewed 
12.12.17. 

AtETH' acid vapour, mix<‘d with the vapuur.s of 
other licpiids, is pa.ssed over heati'd iron in a iinely 
compiinuU*d condition. — .1. Jc\ B. 

:\cct iilcne ; Elect rochcrnical method and ap/ai'ufu? 

for jiroducing stiiithetie - from organic tif(hul 

(«. (). C’urme, jnn., Pittsburgh, Pa., Assignor to 
Fnion (kirhich* (’o., New York. F.S. Pat. 

1.315.510.9.9.19. Appl., 20.7.15. Renewed 10.7.17. 
A in(;ii-FiiEgrEN('Y alternating-current electric arc 
discharge, under control, is introdin<*d within tin* 
body of an organic li(|uid.— J. F. B. 

Ethylene; Method of preparat ion of pure . 

g! O. Curme, jnn., Pittsburgh, Pa., Assignor to 
Union (’arhide Co., New' York. ILS. Pat. 

1.315.541. 9.9.19. Aj)j»l., 3.6.16. Renewed 2.10.17. 
Ethylene is .separated from a gasc'oiis mix turo by 
passing it through a solution of a mercury salt, 
drawing off the gases not combining with the 
mercury salt, ami heating the solution to a 
temperature suflicic'iit to decompose the compound 
and liberate the ethylene. — .1. F. B. 

Ethylene dichloride from ethylene; Process of pre- 

paring . G. (). Curme, jun., Pittsburgh, 

Pa., Assignor to Union Carbide Co., New York. 
U.8. Pats, (a) 1,316,542 and (n) 1,316,545, 9.9,19. 
Appl., (a) 3.6.16. Renew’cd 12.12.17; (b) 2.10.16. 
Renewed 12.12.17. 

(a) Ethylene is caused to react with chlorine in 



84$ A Cl. XXI.— photographic MATERULS ETC. Cl. XXII.— EXPLOSIVES ETC. IKowmlwr W, 1W». 


liquid phaRe. (b) Ethylene and chlorine are com- j 
bined both in liquid condition.— J. F. B. j 

Vropylene dichloride ; Process of makincj . | 

G. 0. Curnic, jim., Pittsburgh, Pa., AasiKnor to | 
Union (.arbide Co., New York. U.S. Pat. ; 
D.Il.lU. Appl., 10.2.11). 

Chlorination prodiu ts of propylene are fornuHl by 
the action of propvlene on chlorine in luiuid phase, i 

— J. F. B. ’ 

N-Monoarylsulpho-mofKHilkyhunino-oxyaryl com- ; 
jtoimds convciiihlc info moiudkylamino-oxyaryl 
compounds ond process of mohiny same. E. 
JUdjcr and J. Sei^wart, Ansi^nors to Soc. (!hem. ^ 
Jnd. in Basle, Switzerland. C.S. Pat. 1,010,801, 

23.9.19. Appl., 17.8.19. . 

Estkrh of tlu* general formula U.NllIl,(ORj) are : 
tr(*atcd with alkylating agents to form esters of the 
general formula U.NRiUjtOB.,'), R beiii«; an aryl 
radical, R, an arylsulfiho radical, an acidyl 
radical, and It., an alkyl radical. 3'hese compounds 
are converted by saponitication into monoalky l- 
aminooxyaryl comi)ounds. .1. F. B. 

Anti-hodics ; Separaf ion of ----- from the hJood of 
immunise<l ani)nals. S. Biicher, \"ienna. (k*r. ' 
Pal. 312,028, 11,1.17. lot. Conv., 7.4.10. 

A iiMTTKR yield, i.e., up to 90/', of the anti-bodies 
containeii in tin* blood is obtained by .sejiaratine the ; 
mati'iial in the f<ntn of blood-jihc^ma instead of ' 
in the form of s<'ruin. C^ia^ulation is prevented i 
by the addition of chemical products which tiet on ‘ 
the calcium salts in the blood and which have no ; 
injurious effect upon the product. The residue of j 
bl(H>d corpuscle's obtained after seiiJiration of the i 
treater portion of the jdasma may l>e extracted ; 
with physiolo;j;ical salt solution or other indifferent : 
media; a. further amount of the product is thus ' 
separaU'd in diluti? solution.— L. A. (h ; 

Alcohols; Process for the preparation of primary ■ 

. J. Altwefxj?, St. Fous, Assignor to Soc. : 

Chini. Usines du Rhone, anc. Gilliara, P. Monnot, j 
et (’artier, Paris, France. U.S. Pat. 1,313,019, j 

9.9.19. Appl., 11.2.19. I 

Sek Enjr. Pat. 122,030 of 1919; this J., 1919, 739 a. j 

CC-l)inlkylharhituric acids; Process for manufac- ! 

ture of easily-soluhle compounds of . H. | 

Kubli, Basle, Switzerland, Assignor to the Hoff- j 
rnann-La Roche CU mical Works, New York. ' 
U.S. Pat. 1,310,017, 10.9.19. Appl., 31.7.18. j 
Srk Kng. Pat. 122,778 of 1918; this J., 1919, 23.3 A. I 

Mei-dirii. Eng. Pats. 132.,')r,9 and 132,560. See VII. | 


m-PHOTOGRAPHIC MATERIALS AND | 
PROCESSES. I 

I 

Light-filters ; Preparation of . G. Potapenko. i 

Z.A\Tss. Phot., 1919, 18, 238— 239. Chem. Zentr., ■ 
1919, 90, III., 307. : 

The most auitahle form of light-filter for Uviol | 
lamps appears to be stained gelatin film. The usual 
method of preparing these, viz., by coating glass j 
with gelatin solution containing the dye, drying, I 
and stripping, is described. — B. V. S. 1 

Photochemical reactions. Benrath. See VII. j 
Patents. j 

X-liay or Jtontgen plates, films, or papers; Method | 
used arid material employed in the manufacture 

of . A. Mutscheller, New York. U.S. Pat. 

1,316,32.4, 9.9.19r Appl., 23 . 8 . 15 . 

To an emulsion is added a soluble transparent sub- 


stance, which is without harmful action on the 
emulsion, and which on exposure to X-rays pro- 
duc'cs a chemically active fluorescence. — B. V. S. 

Colour photography. J. G. Capstaff, Assignor to 
Eastman Kodak Co,, Rochester, N.Y. U.S. Pat. 
1,315,464, 9.9.19. Appl, 14.2.18, 

A GELATIN film carrying a photographic image is 
prepareil for staining by treatment with a bleach- 
ing solution, which also softens the films in direct 
proportion to the strength of the silver image. 

-B. V. S. 

Movituj-picture films; Process of producing 

coloured . M, Handschiegl, Los Angeles, Cal. 

U.S. Pat. 1,316,791, 23.9.19. Appl, 9.4.18. 

A rosTTiVE film is coloured by l)eing pressed up in 
a softened condition with its negative which has 
hci'ii prcvionslv stained with a suitable dye solu- 
tion. - B. V. S. 

Colour photu()r<i])hy. D. F. Comstock, Brookline, 
M ass., and Teclinicolor Motion Picture Corpora- 
tion, Boston, Mass., U.S. A. Eng. Pat. 132,580, 
15.8.18. (Appl 13.271/18.) 

See l.S. Pat. 1 ,283,087 of 1918 ; this J., 1919, 234 a. 


XXII. EXPLOSIVES; MATCHES. 

explosives of the nitro-componnd class; Jnvestiga- 

iifnis into the development of iitertness in . 

K. A, Mann and T. N. Kirion. Report to 
Government of Western Australia, 1918. 34 

pages. 

Numerous comiilaints from mines in regard to 
ineflicieney, development of noxious gases after 
detouation, and the pri'sence iii boreholes of un- 
expiodod portions of explosive led the authors to 
iuvestigati' the causes of ini'iLuess. 4'lie power or 
brisance ” of an explosive being jiroportional to 
its velocity of detonation, determinations of the 
latter were made by d’Autrieho's method. Other 
investigations concerned the oxygen balance of the 
explosive, its moisture content, heat test, and mode 
of incorporation ; and data of actual working teste 
ill mines were collected. Extraordinary examples 
of inseusitivenesH were found with various ship- 
ments of explosive. Fsually inertness was accom- 
panied by a greatly diminished velocity of deton- 
ation, increased- specific gravity, and .sometimes a 
reduced heat-U'st. In certain tests by the 
d'Autriche mciliod, in which a detonating fuse 
compost-d of a small lead tube completely filled by 
a core of trinitrotoluene is used, the explosive was 
too inert to communicate detonation from the 
initial detonator to the adjacent one fixed to the 
T.N.T. fuse. Check tests were made by this same 
method with uiiconfined explosive and with explo- 
sive placed in a borehole, and the results showed 
close agreement. The authors find that sodium 
nitrate gelignite tends to develop inertness sooner 
than gelignite made with potassium nitrate, but 
shortage of this latter material during the war 
prevented extensive tests being made. Investiga- 
tions as to the cause of insensitiveness have not 
been completed, but preliminary experiments point 
to the nitrocotton as the controlling factor. It has 
been found that exposure to a temperature of 
190° F. (38° C.), which is easily reached in practice, 
will reduce the viscosity of the nitrocotton con- 
siderably, and it is assumed that the complex mole- 
cule splits up under the influence of raised tem- 
peratures in course of time. Photographs of 
cartridges showing evidence of inertness are given, 

— W. J. W. 
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Gaseous explosions, David. See II.\. 

('hromium azide. Olivei i-Mandala. See VII. 
Patknts. 

Izjplosivfs; Fireproof buddings for stfo intj - F. 

Thomas. Dortmund. Cier. Pat. IS. 8. 17. 

Thk walls of l)uildiji{is used for storing]:; i‘xplosi\a‘s 
are made of ferro-t'oinroU' slabs, soparatcnl from 
raeh other, and liavin;j; tlnir hasos sunk in the 
ground. Iti tlie evcMit of a)i ijuiiiion oteurrin^ 
these walls will readily hnl^e outwanls, the u::mes 
lindinf^ a ready exit hetwiMm lh(‘ slabs.- W. .1. W. 

Diniirojjhrnol . Fii^. Pat. Idl.KVI. See III. 

N if ro~coinpou nds. Fn^. Pat. l.‘n,9S2. See 111. 

FerfUisiUfj-f.rploaivr. I'.S. Pat. l.iUtkdlHj. See W’l. 


XXtn. ANALYSIS. 

Kjrldolil-G (It) oiioj torHiod [of dtf rnnuti luj niho- 
gf'n\; I se of sod in in so I plot fe i it I li . ('. T. 

Dowell and W. (1. Friedeman. .) . Ind. Knjj^. 
C’hem., nns, 10, obO. 

SoDit’M suii>hate. (ulln'r anhydrous or crystallised, 
may lx* us('d in place of potassium sulphate in the 
Kjeldahl-tJiinninc: imdhod ; the same time is re- 
quired for the acid dijzi'stion, and the saim* results 
ar(', oht aim'd uhetlu'r I gnus, of anhydrous sodium 
sulphat(‘, b'ii ji;rms. of crystallised '^odium sul|)hate, 
or o ^rnis. of potassium sul[)hate is used. Further, 
o jjjrms. ol potassium sulphate is as efb'ctive as 
10 cjrms.— W. P. S. 

(,'nsrs. Hofsass. Sec. IIa. 

\osrlinr. .Armanni and Kodano. Ser IIa. 

Fiirihl of tolucur. Orton and .Tones. See III. 

Sidphorhlorides. Ni'ilzol. .SVf III. 

Iodides, (lodfrin. *SVf’VJI. 

Sulph iiroii,<t acid mid sidphifes. Kolthoff. See VII. 
Cyanides, cyanafes, mid fn'omnfes. Velardi. See 

vir. 

Ch rotniuni . Sehorh'mmer. .SVcVIl. 

Jiifmninotis rotid inoferiol. 'Tiord. See IX. 

Iron in iron ores. Seha arz. See X. 

Platininn ores. I)uf)are. See X. 

Zine. Kothschild. See X. 

Bearing metal, etc. (h'sterheld and Hone{i;^»;er. 
See X. 

Iron in battery acid. X'yinan. See XI. 

Sulphonafed oils. Bumeko. See XTI. 

liosin-pitch mixtures. Wogrinz and Vari. See 
XIll. 

Sulphite-cellulose and synthetic tans. Kernahan. 
See XV. 

Leather stuffing oils. A^eitch and Hunt. Sec XV. 

Water-soluhle matter in leather. Frey and 
Clarke. See XV. 

Mechanical analysis of soils. Nolte. See XVI. 

Vicyanodiamide in calciutm cyanamide. Von 
Dafert and Miklauz. See XVI. 


Phosphoric acid. Neubaiier and AVolferts. See 
XM. 

.immonia-nifrogrn in fert il iser.^. Sehouten and 
Tuinzing. See ,\V1. 

S(i(Hirs in inne.'i. Mathieil. See XVIII. 

Mill: prc.<ri vci{ inth hieh i oiiiat c. Alarelmdiof and 
(Joujon. Sec XIX 

Clue III {cciliihi .'duffs c/( , \Va^>,uer and Heholer. 
Nw .\1X\. 

Sulpliitr in fu,,d.'(. Knehle and .^^an^>;uln. See 
XI \\. 

hichlahl iin'lli(nl mid biuiinc salts. dont'S. See 

\.\ 

.0>r/o< I n oi'iaitif nan pull lid s. l■''arJi;lH'r. .Vrr XX. 

Sat ( Jail III. lit'Ner. Sn' \\. 

II yd I It t ybiin I nr , lijay and otlu'is. Sre X.\. 

Itrsolual a<ol frtnii lumut hn f u re of lihcr. Carroll 
.S’c< .\X. ■ 

1’ ern.N'i s. 

The nno-cfcct nc couple. \V. II. ITi’i.stol, .Assignor lo 
'I’he llristol C«o., W’atci hiirv, Conn. F.S. Pat. 
Cdld/JO:), Appl., 1 i,S.18. 

1biK primary jtorlion of a eoinponnd thertmvrou])le 
< onsists •)f a inVkel-ehiominm alloy (I()% (’r) wire 
and a niek<'l uir<' ( onlainiii;.'; a small jirojxvrtion 
t‘2 ) ot alumininni. 'I’lm inVkel-ehrominm wire is 
<‘\tendetl hy joiniiij^ it lo a (ii)»|)er wire eonlaininjj; 
li'ss ill. HI J .Ni, and the nickel-alumininm wire is 
n<‘ld<‘d to a ( ojqM-r ni< kel ( lO Ni) allov wine 

(b A. K. 

Cas-mial ysiiiij apparofus; ^^cm]s for f.ring the 
zero-line of - . O. Kohde, Assi^^nor to 

.Svenska Akt i<*holatj;et .Mono, Sux kholm. ICS. 
Pal. LdlO.'.lLM. 20.0.10. Appl., dl.lO.lR. 

Skk Kuir, 120.021 of lOlH; this J., 10)0, ‘270 a. 


Patent List. 

Tho dates uiven in thia list are, in tho ca.8e of Applica- 
tions for Patents, those of ai>i#ication, and in the cae« of 
(’omplete Specifications acceptod, those of the OfHoial 
Journals in which the acceptance is announced. Complete 
Spc-citi cations thus advettiacd ae accepted are open to 
inspeclmn at the Patent Office immediately and to 
opposition within two montha of the date sriven. 


1.— (iFNERAL; PLANT; MACHINERY. 

Ai'IM.K \TIONH. 

Bollmann. Removal of volatile solvimts from 
material treated therewith. 25,720. Oct 21. 
Brooke. Cleans for distrihnting, spraying, or 
, eirculuting ]i(|uidH. 25,241. Oct. 25. 

! De ll.'Mui Chem. Fahr. List. Method of making 
, filters. 2G U45. Oct. 211. (Cor., 4.12.17.) 
i Denoel. Decantation apparatus. 25,206. Oct. 14. 

{ Floury and Robertson. Drying apparatus. 

; 25,67d. Oct. 20. 

j (Jaillet. Combination of pyramidal surfaces for 
i purification of liquids, vapours, and gases. 25,4^. 
i Oct. 17. .(Fr., 18.10.18.) 

1 Grotzinger and Melamid, Manufacture of water- 
soluble and water-emulsiable substances. 25.932 
Oct. 22. (Ger., 31.10.17.) 

Hardingham (Redman). Furnaces. 26,153. 

Oct. 14. 
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rKovember 15, 1919. 


Lafeiiille. 25,1^78. XVII. 

Leigh. Crates or holders lor carboys etc, 24,9<)0. 
Oct. 13. 

Macaulay and :\Ia(I.ellan. Furnaces. 2.),%1. 


V/l’l'. 

Mackey. Afjparatiis for clarifying liquids con 
taining ' finelv divided iiialter in suspension. 
20,721. Oct. ‘21. 

MfMulI(*u and llickets. Ajiparatus for extrac- 
tion by solvc'uts. 20,112. Oc t. 21, 

Martinez. Mechanical mixing machines. 2.*), 708. 
Oct. 20. 

Moseley and Williams. (Mlloid or colloidal sub- 
stance, and jirocess of producing same*. 25, .‘loo. 
Oct. Id. 

Norsk llydro-Klektrisk Kvaelstofaktioselskab. 
Fffecting crvKtallisaiion from solution. 2.5jOl8. 
Oct. 13. (Norway, 23.10.18.) 

Htead. |]va])orating processes. 25,109. Oct. 1 1. 
Storr. Ck'utrifugal iluid extractor. 25,837. 

Oct. 22. 


14,712 (1918). Jackson, and Woodall and Duck^ 
ham. Manufacture of gas in vertical retorts. 
(133,730.) Oct. 29. 

16,301 (1918). Palmer. Making combustijde 
gases from carbonaceous material. (119,874.) 
Oct. 22. 

16,398 (1918). Lopez. Liquid fuel for interual- 
conibustion engines. (133,434.) Oct. 22. 

16,542 (1918). Ilroxburn Oil Co., and FindlaU'r. 
Utilising residues from bituminous shales, canncl 
coals, etc. (133,452.) Oct. 22. 

21,540 (1918). Tica. Priciuettiiig of peat. 
(133,847.) Oct. 29. 

257 (1919). Yeadon and Whitaker. System of 
low temperature carboinsation. (133,554.) Oct. 22. 

13,949 (1919). Haworth (Combustion Rationello 
Soc. Anon.). Combustion of pulverulent fuel. 
(133,921.) Oct. 29. 


Ill - TAU AND TAll PHODUCTS. 


(‘OMPI.KTK SeKCll'K ATloNS ACCKCTKI). 1 

15,031(1918). Olocss. Drving plant. (119,240.) ■ 
Oct. 29. 

16,528 (1918). Mauss. (kmtrifugal separation. ' 
(133,448.) Oct. 22. i 

16,757 (U)18). Mum ford. Decolorising and 1 
purifying agents. (133,759.) Oct. 29. j 

17,175 (1918). vSlurU'vanL Mill (’o. Pulverising ' 
mills. (123.7 !5.) Oet. 29. I 

17,993 (191<^). Proctor, iiiquid-fdtering devices. 
(i;kl,497.) Oet. 22. | 

7467 (1919). Smidth A' Co. Pall mills. (125,061.) ' 
Oct. 22. I 


ir. -FUKL; CAS; MINERAL OILS AND 

WAXES; DESTRUCTIVE DISTILT.ATION ; 
HEA’l ING; LIGHTING. 

Aimm.tc.ations. I 

Allgem. Ges. f. (’hem. Ind. Continuous treat- 
ment of hvdrocarbons with liquid suli)bur dioxide. 
25,317. ()et 15. (Ger., 27.4.15.) 

Armstrong, Davidson, and IjOw Temperature 

Carbonisation, Ltd. Distillation of coal etc. 
25.103. Oct. 14. 

Armstrong, Davidson, and Low Temperature 

Carbonisation, Ltd. KetorU for distillation of ■ 
carbonaceous substances. 25,104. Oct. 14. I 

Castelli and Corthesi.. Generation of gas. 25,496. 
Oet. 17. 

Coke ami (las Ovens, lild., and Kimbell. Re | 
generative coke ovens. 26,026. Oet. 23. i 

Cross and Milh'r. 25.6 M, Sre XI 1. | 

Dunstan an<l 4'hole. Treatment of petroleum etc. , 
25.336. Oct. 15. i 

Gercke, Distilling bituminous coal, brown coal, ' 
and shale by superheated steam. 25,655. Oet. 20. i 
Gordon and Rowlson. Fuel bloeks eti-, 25,087. ' 

Oct. 14. i 

Lane and Williams. 25,116. »SVc XH. i 

McDonald. Utilisation of reactive gu.ses in ' 
internaTcombustion engine.s. 25,972. Oct. 23. ; 

Maclaurin. Manufacture of lubricating greases. 
24,956. Oct. 13. I 

SieTuens und Co. Electric-light carbons. ' 
26,013. Oct. 23. (Ger., 5.8.16.) 

Wallwin. Ga8-i)roducers. 25,092. Oct. 11. 

Young. Apparatus for de gasification of coal. 
25,276. Oct. 15. (Ger., 1.11.18.) ! 

CoMiM.KTK Specifications Accepted. i 

8960 (1918). Strache. Apparatus for deter- 
mining tho heating value of gases. (116,707.) 
Oot. 29. 

12,662 (1918). Heape and Grylls. Carbons for 
electric arc lamps. (133,376.) Oct. 22. 


A ITT.I CATION. 

Allgem. Ges. f. Chem. Ind. 25,317. See II. 

Co.MiM.KTE Specifications Accepted, 

16,291 ( 1918 ), Soe. d’Eclairage, COiaulfage, ct 
Eorce Molrice. Production of high-pereentage 
earbazole. (121,455.) Oet, 22. 

17,663 (1918). Parrott Co, Recovery of pyridine 
and simil.ar organic* bases. (122,397.) Oct. 29. 

2951 (1919). Mitsui Kozan Kabushiki Kaisha. 
Process for decompo.sing paranitracetanilido to 
form paranitraniline. (126,944.) Oct. 29. 

12,480 (1919). Parneti. Manufacture of nitro- 
naphthalene. (133,918.) Oct. 29. 


IV. -COLOUIUNG MATTERS AND DYES. 

Ai'IU.TCATIONS. 

Clifton and Ewart. Rotating colour mixing or 
blending devices. 25,877. Oct. 22. 

Imray (Soc. Clu'm. Ind. in Pasle). Manufacture 
of uzo dyestuffs and iutormodiate products. 
25,916. Oct. 22. 


V.-FTPRES; TEXTll.ES; CELLULOSE; 

PAPER. 

ApI’MCATIONS. 

( laesscn. Treating wood to obtain cellulose and 
artificial re.sin, a.spbalt, lac. etc. 25,502. Oct. 17. 

Du Pont de Nemours ami (’o. Pvroxvlin compo- 
sitions. 25,494. Oct. 17. (U.S., 16.3.18.) 

Fitzgerald, Manufacture of noiiinllammablo 
compositions containing cellulose collodioii; cellu- 
loid, etc. 25,140. Oct. 14. 

Hallo. Manufacture of glazed paper etc. 25,593. 
Oct. 18. 

Hawkins. Wool washing etc. machinery. 

25,787 and 25,788. Oct 21." 

Silberrad. Manufacture of solutions of acctyl- 
cellulo.se. 26,158. Oct. 24. 

Wilson. Drying apparatus for varnished or 
painted paper. 25,229. Oct. 15. 

Complete Specifications Accepted. 

7193 (1918). Dreyfus. Manufacture of compo- 
sitions etc. having a basis of cellulose acetate. 
(133,3^'53.) Oct. 22. 

14,784 (1918). Marks (Cedaroid Co.). Paper or 
paper-board. (133,732.) Oct. 29. 

8878 (1919). Dennis. Machine for spinning, 
washing, and drying viscose threads. (125,394.) 
Oct. 29. 
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VI.— BLKACIITNO ; DYKING; P1UXT1N(J; 
FINISHING. 

A PIM, R ATIONS. 

Ashton. Printing on toxtiU"<. Ort. 

Gulico Printers' A^^soo., anti (\)s(t)ha»iii*. Pro 
duct ion ot novel t'fi't'ct.s on cloth. ‘J.*).!.'!?. th t. 17. 

Hunt. Api)arutus i'or hlcadiinj; optui laluits. 
2(7227. Oct. 27,. 

Metcalf. Method of colourinjj; fahric.s etc. 
2(1,121. Oct. 21. 

C ‘o All ' I .r.Ti*: S ri'.r i f 1 1 a t i on s An i . i 'T 1. 1 > . 

H.017 (PUS). Dents. Ga.s^liildu lit A.-G. Method 
of loadinji; silk. (IK), 102.) Oct. 22. 

K),17d (101?^). Ha\vl(\v, ( roslantl. and Dixon. 
Machines for nierccrisint^ ho.se and other knitteil 
fabrics. (l.'M. ni.) Oct. 22. 

070>< (lOlS). (Jalty. Dyt-inu; certain colours on 
ve^etahlu lihres, yarns, ami fahrics. ddd,()20.) 
Oct. 22. 


V1I.™A( IDS; ALKALIS; SALTS; NON 
MKl AlddO KI.KMKN'I S. 

Al’ri.lCATlON.S, 

Drt'vfus. Manufacture of acetic acid. 27), 170. 
Oct. 17. 

IK'dstroni. Production of compounds of ratlium. 
2.‘').()'^^. Oct. 20. 

Hodi^e. Suljihurif! acid valves. 21,077. Oct. 1.1. 
Hood. Purification of sulphur. 20, 231. Oct. 27). 

I. ow, 27),!)l;i. See X.N. 

Maconochie and Uos. Oxidation of zinc, tin, 
etc., aiul production of oxides of such metals. 
2;). 107). Oct. 10. 

Maf.'e and .Noui^uier. Klfeeting svnthesis of 

nitric acid. 20,1.17). Oct. 21. (Kr., ‘21.n.lS.) 

Salzwcrk 1 leilhronii. Making; sodium sulphate. 
25,070. Oct. 20. fGer., 21.1.1H.) 

Co M I'l.K'lK S I'KCl MCATIONa A (CKPTF.I). 

II, 07)0 (1017). \Vri}:^ley, SpeiKas and Spmice ami 
Sons. Preparation of titanium compounds. 
(13;k:kl().) Oel. 22. 

72.30 and 7210 (iOlS). ILnket. Manufacture of 
calcium earhidc, (13.3,351 and 133,3.55.) Oct. 22. 

10,07S (101!^). Wilson, and Purex, JiUL )Scr 
XllL 

10,370 (lOlS), Moritz. Synthetic production of 
hydrogen peroxide. (120,015). Oct. 22. 

17,0Sl (lOlS). Dutt and Dutt. M anufadun* of 
potassium lluoride from silicate rocks. (133,171.) 
Oct. 22. 

VTJI. -GLASS ; CFdtAMiCS. 

.V IMUUCATIONS. 

rar))otuindiini Co. (lunharger). Ceramic articioa. 
25,2S1. Oct. 15. 

Clark, Hartley, and iliehmond Gas Stov)* and 
Meter Co. Crueihh’ (;te. furnaces for melting and 
heat treatment of glass etc.. 21,015. Oct. IH. 

Lindloy and Tundloy. .Mechanical glass washing 
machine for glass manufacturers. 21,0H7. Oel. 13. 

CoAfiM.ETE Specifications .Icceptfu). 

16,712 (1918). Pike. Manufacdure of magnesite 
refractories. (133,753.) Oct. 29, 

21,315 (1918). Sankey. Manufacture of fire- 
bricks, blocks, tiles, retorts, and other refractory 
articles and refractory cement, (133,812.) Oct. 2!). 

IX.— BUILDING MATERIALS. 

Applications. 

Burlin. 25,811. See XIII, 

Burlin. Manufacture of plaster of Paris. 
26,114. Oct. 24. 

Elborne. Manufacture of non-porous waterproof 
and acid-resisting cement. 25,853. Oct. 22. 


CoMIM.KTK SpECIKICATIONH AoCEPTEU. 

K),(il9 (KKS). Alexambu*. Manufacture 
brick>. l)niliJing a))d piivirig blocks, ole. (133,717 
0( t. 29. 

1().S17 (I9l^). Made (Barred Co.). Mauilfa 
tur«‘ oj hiluminoim iiialn ial. ( 1.33, KJO.) Oct. 22 
21.315 (IPIS), SaJikcy. Srr \' 1 1 1. 

II, IK) (I9P>), Cou\< r(A illcjea)), Leeorc-lie, < 
Cl)'. .Manufai I ni(‘ of wood substitutes. (120,023 
Oct. 29. 

X. .METALS: M L f A UUU IK; V. IN(d.UDING 
1:LUI TBO-METAULURCY. 

\ I’l'laCATlONS. 

Anii^lrong, W hi I u ortli . and Co., and .Mm 
Gm kcn. Cojipcr allows. 2(>,13(). Oct. 21. 

Atkins, and Bylands Bros. Metal i‘lectrod(*H f(i 
wchling or (Icposi I ion ot metals. 25,7)7)3. Oi't. If 
Bativ. Mmltiul of casting ingots of stia'I eti 
27).!H(I.‘ O. t, 22. 

Batty. 25.912. Su' XXIII. 

Beswick and Emery. Parling powder fi: 
foumliN nuxildmg,. 25. 100. Oct. 11. 

(i'ii)l»i)n Bros., and .Maile. Uuinaci's for mam 
factnr«‘ or lu'at tu'atmcnt of steil <'lc, 2(),22 

0< t. 25. 

llanis. IK'lining h'ad. 25,310, Oct. 15. 
Howgate. Annc.ilmg, 25,975. Oct. 23. 
Humlnv and Sandberg. IL'wt treatment ( 
sti'el. 25,077. Oel. 20. 

Jvj<‘llherg. I'reafim'nl, of mimu'als or prodiicl 
eonlaining iron and titanium and/or vanadiun 
25,0M7. Oct. 20. 

.NLnkay. Becovery of vanadium from orei 

25.7)10. Oct, |s. 

ALh onocliic' ami Bos. 25,105. See VI I. 

C o M p I , F T !■: S p i-: ( ' O ' I ( ' A 'p n ) N H . \ ( ■ ( ' E PT F. I ) . 

10,209 and 10,210 (1918). Stahilimeiiti Biak- 
Jng. A. Pouchain. Alloys. (133,302 and 133,303 
Oct, 22. 

11,910 (191 S). Stal)ilimenti Biak-Ing. / 
Poinhaju. Light alloy for fiarts suhje(‘to<l io hig 
tenip('ratnies. (133.372.) Oct, 22. 

11,917 (191H). Siahilimenti lliak-Tng. A 
I5)U( bain. Manufacture of aluminium allo^ 
(13.3,373.) ()( t. 22. 

10.32') (I9IS). B(‘{‘( (>. 3'r<‘alment of ore ('oncoi 

tratfs. fines, slimes, dii.st, ('te. (120,011.) Oct. 2' 

18,028 (19)8). Marks (Luekenhaeh Proeesse 
Irie.). Mineral pelectivo and frothing agen 
(133,198.) Oct. 22. • 

18,195 (1918). Ilaglund. Si'paration and refi 
ing of metals. (121, .591.) 0< L. 29. 

M90 (1!B9). 'I’liomas and Davii's. Manufactu 
of tin and i(*rm* plates etc. (133,808.) Oct. 29. 

1128 (1919). Schh'dorn. Anodes lor ust; in eh* 
troi)lating. (133,882.) Oct. 2!). 

0980(1919), Stahilirnonl i Biak Trig. A.Pouehaii 
Alloy containing tinniganese. (133,005.) Oct, 2! 

8210 (1919). Saracclii. Solder eompositioi 

(13.3,900.) Oct. 29. 

XL ELECTROTMI E.MLSTRY. 

Appmcationh. 

Atkins, ami Rylands Rros. 25, <553. See X. 
Coles. Production of zinc battery element 
25,197, Oct. 17. 

Greenley, and Vickers, LKl. Electrodes fc 
secondary batt(*ri(‘s. 25,419. Oct. 16. 

Harrison. EI(*etric furna(;es. 25, .558. Oct. 18 
SK)ckol. Electric accumulators. 24,975. Oct, I 
Sykes Interlocking Signal Co., and Wills. Insi 
luting material for electrical purposes. 25.41 
Oct. 16. 

Trembour. Electric furnaces. 25,052. Oct 1 
(U.8., 24.3.16.) 
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Willard. Paste for storage-battery plates, j 
26,605- Oct. 17. 


CoMPi.RTE Specifications Accepted. 

17.543 (11)18). Kent. Electric furnaces. 

(1,33,185.) (Kt. 2‘i. . 

1G5IJ HDIi)). Soc. Electro-Metalliirgiqiie Fran- 
raise, Electric furnaces. (12.3,306.) Oct. 29. 

4128 (1!)I0). Sclilcborn. .S'ce X. 

4268 (11)19). (xciher. Devices for carrying out 
clieinical processes by electrolysis. (1.33,883.) 


Xll.-FATS; OILS; AVAXES. 

Appi.ications. 

Hell. Removal of fats, oils, etc., from ca.sks etc. 
25,992. Oct. 23. 

Rlo.xam (Arbini). Process for neutralising oil.s 
or fats. 25,528. Oct. 17. 

Rollmann. Extraction of fat or oil from raw 
materials. 25,213. Oct. 14. 

Bollmann. 25,729. See J. 

Cross anti Miller. Litjiiefying or reducing vis- 
cosity of oil. 25,641, Oct. 20. 

Lane and Williams. Distillation and by-product 
recovery of waste grease. 25,116. Oct. 14. 


Complete Specification Accepted. 

19,120 (1918). Randall. Liming and tanning of 
hides. (133,823.) Oct. 29. 

XVII.- SUGARS: STARCHES; GUMS. 
Application. 

Lafeiiillo. Rotary mixing machines for sugar 
refineries, etc. 25,378. Oct. 16. 

Complete Specifications Accepted. 

. 16,607 (1918). Alexander. Manufacture of an 
edible svnip from sugar beetroot. (133,744.) 
Oct. 29. ‘ 

10,757 (1918). Mumford. See I. 

XVllL— FERAIENTATIOX INDUSTRIES. 

Complete Specification Accepted. 

11,918 (1918). Eo(T. 8Vc XII. 

XIX. FOODS; WATER PTRIFICATION ; 
SANITATION. 

Application. 


CoMpr.ETE Specifications Accepted. i 

11,948 (1918). EofF. Manufacture of glvcerol. , 
(1,33,374 ) Oet. 22. 

16,757 (1918). Alumford. See T. 

9843 (1918). Davt'. Manufacture of castor oil. 
(133,905.) Oct. 29. 

XfTI.— PAINTS; PIGMENTS; VARNISHES; 

RKSJNS. 

.Applications. 

Burlin. Manufacture of paints, stains, and ' 
varnishes, etc. 25,810. Oct. 21. 

Burlin. Manufacture of a cement paint. 25,811. 
Oct. 21. 

Claessen. 25,502. See V. 

llowsc. Varnishes, and method of making same. 
24J178. Oct. 13. 

Mackay. Process of making lead pigments. 

25,514 and 25,545. Oct. 18. 

Maconocliio and Ros. 25,405. See VII. 

Complete Specifications Accepted. 

10,978 (1918). WilsoL, and Purex, Ltd. Produc- 
tion of basic lead sulphate. (133,367.) Oct. 22. 

16,955(1918). Wilkinson. Apparatus for mixing ^ 
paints. (133,471.) Oct. 22. ! 

17,375 (1918). Holzapfel. Manufacture of coat- | 
ing or ])reservative compositions. (126,270.) i 
Oct. 29. j 

17,471 (1918). Ligterink. Manufacture of a ' 
floor c*overing as a substitute for linoleum. 
(133,484.) Oct. 22. 

233 (1919). Paints, primings, and like coating 
compositions. (133,852.) Oct. 29. 

XIV.— INDIA-RUBBER; GUTTA-PERCHA. 

Application. 

Fitzgerald. 25,139. See XV. 

Complete Specification Accepted. 

11,193 (1918). Varenhorst and Fol. Regenerat- 
ing vulcanised rubber. (133,369.) Oct. 22. 

XV.>~LEATHER; BONE; HORN; GLUE. 

Application. 

Fitzgerald. or manufacture of substitute for 
horn, vulcanite^ etc. 25,139. Oct. 14, 


AVhiley. Drying milk etc. 26,122. Oct. 24. 

Com pi.ete S I'Ect it cation s A cceptf.d . 

8011 (1918). Stott and Jones. Aeration of 

.sewage and other iminirc liquids. (133,722.) 
Oct. 29. 

4608 (1919). Jones and Coleman. Treatment of 
{•er(‘als or Tnoir products to imjmove their dietetie 
properties. (133,886.) Oct. 29. 


NX. -ORGANIC PRODUCTS: MEDICINAL 
SCBSTANCES: ESSENTIAL OILS. 

Applications. 

Imray (Soc. Chem. Ind. in Basle). Manufacture 
of alkyl-substituted allyl halides and condensation 
products tlHU'efrom. 25,806. Oct. 21. 

Jiow. Preparing sulpbaO'S of sodium and 
magnesium for nuMlic.ines. 25,943. Oct. 22. 

Complete Specification Accepted. 

16,379 (1918). Imray (Soc. Chem. Ind. in Ba^sle). 
Manufacture of esters of N-monoarylsnlpho- 
monoalkyl (allyl, aralkyl) amido-oxy-aryl com- 
pounds etc. (133,433.) Oet. 22. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application. 

Natural Colour Pictures Co. Colour photo- 
graphy. 25,208. Oct.. 14. (U.S., 12.5.19.) 

Complete Specifications Accepted. 

16,845 and 16,846 (1918). Rcnwick and Bloch. 
Colour-sen8itise<l photographic materials. (133,769 
and 133,770.) Oct. 29. 

XXIII.-ANALYSIS. 

. Application. 

Batty. Apparatus for determining carbon con- 
tents of steel, ferrous and non-ferrous alloys, etc. 
25,942. Oct. 22. 

COMPLSTB SpSCIFIOATIOK AoOBFTBD. 

8960 (1918). Strache. See II. 
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Wire doth and its adaptahiUty t,t thr ihritiirol 
A. A. Caninlx'll. .1. Ind. lOn^. riierii. . 
1919, II, :()l -703. 

Thk lusLvier gradt's of wirt' cIolIi arc replacing pt'i- 
ioraU'd metal ns baekii]g.s loi hliaiuers, eonli iluges, 
filters, etc., tli<v air space, in comparison with tho 
area of the screen, being greater than with perfo- 
rated metal. The finest cloth made in tlio united 
States is ‘i.'iO-inetsh , but. clotli as fine as 3r>()- ir>0- 
mesh has Ikhui madi' in (ierinany. A piece of wire 
<loth 2()0-mesh each way will retain the water from 
a mixture of water and liglit h3dro(aiiH>u' ml, but 
lx)th water and oil will pass througli clotli 2(K)- by 
JSO-mesh. The chief aiijdicatioiiK of wiia^ cloth arc 
as filUu' cloths and as linings for ( (Uitrifuges. Wh^ui 
woven wire fabi ics are rolled it is inijMjKsiblo to keep 
the o|:K>ninga uniform, and strengtli is lost. Jn a 
recently ])atenled design of filter doth the wires are 
spirally overla))pe<l, giving a smooth o]>a<pie doubUv- 
surfaced fillering medium w ith wadgo-'^hajiod open- 
ings; the cloth weighs ahtmt U o/.. jier sq. ft. 
cloths made of Monel metal resist alkaline solntions 
.iiul also a< id solntioms containing np to 7 -10 d of 
snlplmric acid. — '\\ 11. Ihi, 

\rfir(ihiin I'f .cn i hi>n , (_''nam'\, Nic lilt. 

l*\'iK\T.s. 

I'j HI jio III 1 1 it ij (tiiK tils' Pnni'S'i toi - I'h .Morle- 

nid, rordeiod, Noiuay. Kng. Oats. (A) 120,20'). 
I.IU.IS. le.Oiil / l>>.) Int. (’onv , 20.10.17, 

amUii) 132,s<);i, l.lO.jH, (Appl. 1."),^:,})/ |H.) 

lloTM jiaUmts relate to the ovaporat ion of li<H4id l),y 
mc;uis of the vapour (st<?am) already given off from 
1 he same liquid ami rmlieaU'd hy compression, and 
arc dctsigiu'd to imju'ovo the transmission of heal, 
liecaii.se tlie UmiiK’rai nre dilferenc>es ar<* of necesHily 
very lo\v. fn (a) the usual solid Heparaling ni<‘d;um 
(f’.q., a tul)(‘) hetwi'cn the eornpresst'd steam and 
liipiid to he <‘va))oratetl is dispensed witli. One 
nu'ans of doing so in to iik<* .another liipiid (not 
mis( ihle uilh the liipiid to he evapmaUal), which 
circulat'd helwccn ami .s[)ray<;d in hotli a ('ondeii- 
-ing chamher, w hero it abstracts heat from and eon- 
deiises the comj)i c.sj<jd sUaim, and in an evaporating 
]iamh(M', w here it evaporates muni of the liqiiiil. 
Instead of llio lieaL-tran^inittiiig liijnid Ixnng 
sprayed in the evaporating ^essel it, and tlie liquid 
to lio <’v.a]H)rat<'(l, may he snppliea to adjaf-ent alt'i - 
nate irrigation surfaces ;iml tlit) lieat traiiMnitfid 
either hy convi'dimi of the vajiour produced or hy 
radiation. Another means is to use two sot.s of Ih'mI 
accumulators (chamlH'rs filled w'ith tsome solid 
capahh^ of ahsorhiiig heat), functioning altei riaK'ly. 
followed hy irrigation towers. In (lie towiTs the 
liquid to be evaporatc'd is s|)read over a large sur- 
face and mi'ets skuim whicli lias Ixvui .supciiieated in 
one of the heat accumulators, the accumulator itself 
having been boated bj’ coiujua'sised steam from tli<‘ 
other half of the plant, the functions of each hall 
of the plant being changed over at intm vals hy 
niGiins or valves. In (b) a tulmlar heat int<^rchanger 
is used in wliich the liquid to he evaporated is 
pumf>ed under pressure through tubes which arc 
provided with battles to create turbulence, no steam 
l3eing formed until tlie liquid arrives at a separate 
(ihamber, where it is sprayed and separated into 
strong liquor and steam, the latter is re-heatexi by 
a compressor and iiassed to the outside of the tube's 
in the heat interchanger, wliero it heats the liquid 
and is condensed. In all arrangements of both 
patents the final condeimed w'ater passes out 
through a preheater, where it heats untreated 
Qveak liquor on its way to the evaporator. 

-B. M. V. 


Colloulat matter; Jtecovenj or separation of 

from (iipfhts. T. W. Barber, London. Kng. Pat. 
132,917, 2.12. IS. (Appl: 19,888/18.) 
run li(piiil is f>pr;ive<l vioh'utly ogainst an opposing 
Miiiace, whereby eolloidal matter present inerein 
is loagul.ited ami I'an subsequently bo separated 
b\ settling, ilolatioii, etc. The liquid may first bo 
highly ehargcnl with compresscil air or other gas 
while both are under pressure, hy rnean.s of a xpocial 
mixing jrt. Mild if is ofti'ii desirable to wmrk at a 

low tomiH'r.uni'i’, c.i/,, (3()'' 70' (alKiul — 

20’ (’.). H M. V. 

Funnvo iiimts [{■>,' sttliti or liifuid- furl or both 
toiir/hrr\. (\ /.uivcr, London, iind L. 1C. Smith, 
So.ilh Shields. Kng. Jhit. 132.077, 21.2.19. 
(Appl. rm)!W.) 

Thk furnaei' is provided with a loal door nnd ash- 
pit damper and lirebars of usual lype, the first two 
of w bicli an* lo'pt i loscd wlii'ii burning oil alone. 
The air for <‘onibu;’i( ion of oil enters through damper 
(tiiitrolleil op4‘nni!';s situated on each sidi» of the 
coal door Mid just above the ash-pit damper. It 
pas.sos into llie space bclwoi'ii tlio outer front and 
ail iiiiior front of Iho luriiace, and is guided hy 
halllc'.s up ami down several times, being thus pre- 
lieatcd, and linally ('iiit'rges iliroiigh imrt.s (contain* 
iiig till' oil ImriK'rs) sitiialcd juyt above the air 
inicl. jiurfs ami whiili ojieii to the fire-box. The 
(irehar.s may be protected by firebrick slabs or loose 
lirick.s when burning oil alone, and it is uniiecessttry 
to di.sconiK'ct anv lit lings wlmn changing from one 
I ni'I to anotlicF'. It. M , . 

( >' 1 1 lid i II If l/ndirs for iisr in. tube mills. W. (I. 
Watkins, Derby. h.ng. Pat. 132,085, 25.3.19. 
<App!. 71I«/10.) 

I'liK grinding bodx's are ti.si'd instead of iialls or 
pebbles, and consist of, bars or tubes the length of 
which is slightly grt'ater than tlie diameter; the 
cr<»r>.s-'-ccl loM of (lie bars or tubes is erucjlVirni or 
rililied, and lliey may or may not have a. 
longitudinal Iwisl. IJ, M, V. 

Ciiil rifininl inarliinr.i. H. Williamson, Motliorwell. 

Kiig. Pal. 133,105, 20.10.18. (Appl. 17,073/18.) 
'I'liK basket of a cmitrifugal separator has no flxcxl 
boltom, but a liollovv sicevii capable of sliding axi- 
ally on the shaft is fitlcsi inside the basket. The 
sleeve is juiividiMl at the top with a flange Ixmt 
inu;irds to embrad; the slmft, and at the bottom 
willi ;in oulwiirdly dii ccOd ^conical flange which, 
when raiKcil, makes a tight joint with the bottom 
edge of th<' basket and wlieu low’ered perniitH dis- 
chargo of solifl nuik'rial. The annular space 
between the laisket and sleeve maj' be completely 
Idled witli material under treatment, thus pre- 
venting large c rystals or other substances building 
up irregularly.- It. l\f V- 

Jterovery of ifratii or like inaftrrs from irashimj 

effluents; Marhinr. for . T. Kobinson and Son, 

Lt<l., C. J. Pobinson, and T. J. Stevonson, Roch- 
dale. Kng. Pat. 133.200, 11.11.18. (Appl. 

18,401/ 18.) 

Tub Jiijiiid to bo strained is delivered to the cxmtre 
of a. circular jierforaUid screim which may be lower 
at the centre than at the circumference. Brushefi, 
carried on rotatijig arms, sweep the upper surface 
of the .screen, and are fixed at such an angle 
that they sweep the grain or like material on the 
screen to an annular trough round the edge, where 
the grain is pushed by paddles, also fixed to the 
rotating arms, to discharge openings. Under the 
screen is fixed a bowl or funnel to catch the straided 
water, also further brushes wdiich keep the perfora- 
tions clear. Part of the water which f^ls throu^ 
the screen may bo caught in trouts rotatedH^ 
the same means as the under-bnisbes, and ig !?y 

B 
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them directed on selected portions of the bowl to 
effect scouring. — B. 31. V. 

Charoiny cylinders with oxygen; Attparatvs for 

. M. von Recklinghausen, Assignor to Air 

Reduction Co., New \ork. C.S. Pat. 1,314,773, 
2.9.19. Appl., 20.3.17. 

The apparatus consists of a receiver for liquefied 
gas, means lor causing evaporation of the liquid, a 
receptacle to be charged with the gas as produced, 
and means lor regulating the pressure of the gas 
at eacli stage of the process. — W. K. F. P. 

Sing; Process for nfilisiny the heat of liquid 

granulated hy air. Warme-V'^erweirtnngsgj's. 
m.b.H., Siemensstadt. Cor. Pat. 311,639, 
11.3.14. 

An inlet in the wall of a tall chamher admits a 
stream of molten sliig, which is granulated by means 
of compressed air injected just below the slag inlet. 
The granulated slag falls, over staggered plates, 
on to a conveyor at the bottom of the chamber, and 
in falling is cool.^d by a ri.sing current of air. This 
air, together with that inje(;ted below the slag 
inlet, ascends to the top of the chamber, where it 
serves to raise steam in a tubular heat-exchanger, 
and is then drawn downwards through a separate 
vertical duct provided with a fan, and finally enters 
the original chamber again at the bottom, effecting 
a further cooling of the granulated slag on the 
conveyor as it on tors. --J. II. L. 

Prying liquid, semi-solid, or solid mnteriid ; Process 
and apparatus for- — C. H. Meister, Munich. 
Cer. Pat. 312,424, 2.7.16. 

The material to be dried is fed on to a revolving 
cup, a, within a cylindrical vessel, and is scattered 
ladially in a horizontal plane towards the cylin 



dricnl partition, m; it then passes down the annu- 
lar space between m anti the double-walled cylinder, 
/. dry material falhs into a collecting chamber 
at the bottom of the dryer. Hot air passes through 
the apparatus in the direction indicated by the 
arrows, i.e., it enters through pipes at the bottom 
of the cylinder, passes into /, through a number 
of holes into the main cylinder, and, after coming 
in contact with the moist material both in its 
outw ard and downward course, leaves the apparatus 
by means of the annular space between m and the 
outer walls, o. — L. A. C. 

Saturating liquids with gases; Apparatus for . 

K. MalmeiBier, Cologne, and L. Neumayer, 

Berlin-Friedenau. Ger. Pat. 312,615, 26.4.17. 

In an apparatus for saturating liquids (water) with 


! gases, the water to be saturated is first cooled ar 
j is then forced through a jacket around the satu 
I ator before it enters the latter. The contents t 
the saturator are thus^cooled, and a higher de|?re 
of saturation is attained. Means are providf 
for regulating the supplies of the cooled wat;er ^ 

, the saturator and of water for effecting the cor 
pression, coiLsisting of a diflerential piston pun 
in which one .side of the piston is acted upon I 
the coole<l water for the saturator, and the oth 
side by the water for compression. A lever attae 
rnent to the piston rod w'orks a piston in anoth 
cylinder which is divided by suitable packing in 
two chambers, and according to the position of tl: 
piston, either the w'ater for the saturator paas 
from tlio one chamber, or the water for compressir 
pas.'^es from the other cliamher into their respe 
tivo compartments in the apparatus. — L. A. C. 

.4?r or other (jnses; Apparatus for purifying 

H. Lier, Zurich. Ger. Pat. 313,026, 5.4.18. Ir 
Conv., 30.6.17. Addition to Ger. Pat. 307,579. 
In tlu* apparatus for purifying jiir or other gac 
(lescrilH'd in tlie chief patent (this J., 1918, 725 i 
the first chamber is provided with a number 
water sprays instead of vapour jets; the air or gf 
wliicli ent<^rs the apparatus above 1(K)^ C., is th 
eoeled to about 100*^ V>. in the ehamher, and at t 
same time becomes saturated w ith water vapour. 

--L. A. C. 

Air or olher gases; A igxn'at us far removing wati 
(lust, and other li(p\id or solid impurities fix 
— — , R. Foster, Apparatebau liir ehem. Gro 
industrie, Berlin. Ger. Pat. 313,127, 16.8.17. 
4 'hk air or gas to be purified is passed through 
column containing a series of interchangeable filt 
baskets. A funuel-sbaped receiver fitted to t 
lower end of the column for collecting the impu 
: ties is so arranged that the stream of air or oth 
gas does not enter the receiver, and thus fre 
supplies of air entering the apparatu.s are p: 
vented from taking up the impurities previouf 
i deposited. — L. A. G. 

! ('ootiiuf toiver. T. Ketlike, Breslau. Ger. Pi 
, 313, i99, 3.4.17. 

The cooled water leaving the tower is rcecived 
a vessel at the base, so arrangcHl tliat the up?: 
i surface of the water is exposed to a current of a 
I This vessel may he surrounded by a second rocei\ 
into which the water slowly trickles, and is mef 
w hile continuallv exposed to the cold air current. 

— C. A. M 

: Ashestifs filter-material ; l^Kwess for the re-vivifi 

tion of used . K. Oppitz and Z. Ptik 

. Budapest. Ger. Pat. 313,548, 23.6.18. I: 
Gonv., 13.9.13. 

1'mk mute rial is reduced to a loose, fibrous cr 
' dition, the organic mutter therein is oxidised bj 
wet process, and the umss is then washed, dried 
a high temperature, and compressed. — J. 8. G. T 

Filter u'orking in the 'manner of a filter-press. 

; Busan, Munich. Ger. Pat. 313,678, 11.8.17 
The filter contains a series of concentric filter] 
ehambers clo.se<l in by upper and low'er plates wh 
contain the inlet and outlet for,4.he fluid, so tl 
filtration proceeds in a radial direction. The cc 
1 pressed filtering material is in annular form, t 
i mav be supported on superposed metal supports. 

—C. A. M 

Extraction processes; Filtration method of sep 
ating particles of dust mechanically removed 

the solvent in . H, Bollmann, Hambu 

Ger. Pat. 313,821, 23.6.17. 

The saturated solvent from the last of a batt 
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of extraction apparatus is c'onductod to the last but 
one extraction veasci, and the double quantity of 
liquid from the latter is conducted partly to the last 
extraction vessel and partly to the purifi(‘ation 
apparatus. In this way the filtration of the solid 
particles is effected within the extraction plant. 

~C. A M. 

Volatile solvents; Process for the rccovcnj of — . 
Apparatus for the recoverii of colafilr solvents 
in continuous process. J. H. 13rcj.;eat, Paris. 
U.S. Pats. 1,315,700 and 1,315,701 . 0.0.10. Appl., 
4.9.17 and 6.6.18. 

8ke Kng. Pats. 128,610 and 131,038 of 1017; this 
J., 1919, 621 A, 751 a. 

Driiiug. Kng. Pat. 128,100. See XI.Xa. 


KllKATr.M. V.ViOLWM/ of volatih' .'(tl rtnl .s (Kn^. 

Pat. 131,038; lliits J., 1010, 751 a). In the last 
line of tile title, for “621 a” rend (>12 a. 


IIA.-FUEL: GAS; MINERAL OILS AND 
WAXES. 

Coal; l{ij(iro(/fMtation of various hinds of — h// 

means of hydriodic acid. l\ Fischer and 11. 
Tropsch. Cos. Abhandl. z. Kentni.ss der Kohh\ 
1918, 2, 154— 150. Chom. Zentr., 1010, 90» IV.. 
471—472. 

Thk hydro^icnation ol hard coal (anthracite etc.) 
by means of hydriodic mid is easier the younger 
the coal is geologically. Coals such lus I.gnite 
and cannel-coal are easily hydrog<*nated and give 
products very siiiiilur to those obtaimid from the 
harder coals. At about 200'^ C. hitumeii-liko sub- 
stances of high molecular weight and soluble in 
ehlorolorni are obtained, whilst at higher tempera- 
tures under certain conditions petroleum like 
substances are formed. When 2 gmis. of coal was 
heated for 12 hours at 200'^ 0, with 5 e.c. ol 
hydriodic acid (sp. gr. 1*7) luid 2 grins of red 
phosphorus, the following results w’ere obtained ; 
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The chloroform extract alter driving off the 
solvent is readily reduced to a light brown powder, 
which softens above 100® C., is partly soluble in 
benzene, very slightly soluble in oxygen contain- 
ing organic solvents. From its solution in chloro- 
form it is partly precipitated by acetone. In the 
treatment the nitrogen of the coal is completely 
removed, and the acid wash waters contain appre- 
ciable quantities of nitrogen in the form of 
ammonia and organic amino compounds. Oas- 
coal showed no formation of a liquid product 
when 0*2 grm. was heated for 24 hours with 
10 c.c, of hydriodic acid (sp. gr. 2 03) in a sealed 
tube at 270®— 280® C., but when 0*5 grm. was 
heated with 1 grm. of red phosphorus and 10 c.c. 
of hydric^ic acid (sp. gr. 1*7) for 6 hours • at 
280® C., about 30% of a petroleum-like colourle^ 
liquid was obtaim^, the residue after steam-dis- 
iiliatioti being a bituminous mass largely soluble in 
obloroform.^. V. 8. 


(las industry; VowhU 

B. Wigersma. Chem. Weekblad, 1919, l«, 13o6— 
1370. 

KxisTiNu methods of utilising fuel are wasteful 
both as regards heat i)roduction and the recovery 
of by-products. By a method of gasification (^low 
temperature carbonisation^ instead of dry distilla- 
tion or degasification, of the fuelj nuteli better ro- 
sulls ar(‘ obtained. The author gives an outlmo of 
the “ Trigas ” method and plant which has been 
111 operation at Frankfort and (jladbach-BrftUck 
for about a year. The process embotlies tw'O opera- 
tions, continuous degasification and interinitteni 
gasification, in the same producer. Fuel intro- 
ductsl at the top falls slowly to the bottom and 
nus'ts a (oiinter current ol hot gases by which 
means tlu' most volatile products are driven off 
ami removed without coming into contact with 
hot bodies. The less volatile produets distil off in 
a lower hotter zone; the presoni'e of hydrogen pre 
vmits dissociation of tlie ammonia. 'I'he residual 
coke in tlie lower |)art of the produeer is sub- 
jected alternately to an air blast and a steam blast, 
w ater gas being formed. By a suitable devii e of 
an arch and shutter, the comhustion products iin^ 
prevented from mixing with the manufactured 
gas. The proct^ss yichled 1*8 cub. metres of gas 
per kilo, of fuel (onsisting of 3 parts of hituminouH 
(oal ami I l)art of lignite.- -W. J. W. 

{ ertical l i/ux I rcioris: Cffivmney tests on J)essau 
K. Buute. .I.(;asbeleueht., 1010, «2,5l3- 

519, 526- 530, 518 - 552. (Si*e also this .1., 1010, 

6U)A.) 

A DKTAiLKi) description ol lourtiH'U series of tests 
larried out on dilfereut models ot Dessau retorts 
during the period 1008- -1016. In the majority of 
cases comparison is mafic between the working of 
' the retorts with and without steam, full details 
' being given in each ease of tlie fsoal used, yield 
’ and (juulity of tlie gas i)roduced, and the yield of 
: coke. -W/P. 

I Wo(nl aas ; Pnnluel uin of - • A. rt.ilidc'r. Z. Ver. 

; dents. Ing. (ias J., 1010, 148, 134--13r). 

; Thk manufacture of gas from wood gives rise to 
many difficulties when carried out in tho ordinary 
! retort furnaces, on account of the formation of 
! acid di^ 3 tillatcH, but owing to coal shortage it has 
been commenced in Denmark, Norway, Sweden, 
and Switzerland. Tests carried out at the Stock- 
' holm (Jasworks, using inclined retorts 4*0 m. long, 
gave satisfactory results. 4 he w’ood (Scotch nr) 
WHS in pieces 90 cm. long. The charcoal was re- 
moved HO that no more than the lower half of tho 
retort was filled with it. Tho gas formed in the 
upper part of the retort passed over tho glowing 
charcoal, part of tho carbon dioxide being reduced 
to monoxide and the acetic acid vapours being 
decomposed. Kacli charge consisted of 50 kilos, 
of wood, the upper portion of tho furnace being 
filled with 5 kilos, of coal. With a furnace teinpenv- 
turo of 1200® C., two hours was required for gasi- 
fiention. Tho .yield, ref, .nod to 1 ton '>‘ 
was 854- 038 cub. m. ol gas ot sp. gr. 0 58—0 00, 
(calorific value 3000 - 3300 cals., and composition 
(varying according to the percentage of moisture m 
the ‘wood, 

hydrocarbons, 12 — 1’**/" J 9’ 

■-26T%; CH„ 9T -14-9%; U„ 44-5— 47' U ; N., 

1(3 3-7% The yield of charcoal was on the 

average '19% on the weight of dry wood It was 
in large pieces and of good quality. Ihe distil- 
< iates showed an alkaline reaction, owing to the 
1 ammonia distilled from the coal. Tho tar obtains 
' was very liquid, but contained denser constituents 
1 as well. In Denmark peat and wood ba^ve h^n 
1 gasified alternately in horizontal retorts, and after 

i oooUttg the gas mixed with coal gas. Themix^gan 
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before the addition of coal gna had a calorific value 
of 3700 to KXX) “ Hhort (.‘.•dories/’ and after admix- 
ture 4200^ 17(XJ “ sliort ndories.” At the Hel- 

singfors (jiasworks, Finland, dry waste from the 
extensive wood-reel f.'ictori(« ()f the- country has 
been carbonised in Dessau viirtical itdorts.— \V. P. 

Flarnr vdonLij in injUimmabie gases. J. D. ^lorgan. 

Fn^^jncciifiM:, 1010, 108, 5.35—536. 

WiiKN on MillaMijiial)ii' gas mixture is ignited in 
a closed V(‘K.sel, th(^ time of the first appearance of 
pressure at the walls of thet vessel docis not coin 
cido with the instant of ignition. An experiment 
IS descrilwnl confirming the observation of Wlusder 
(this 1311), 3 a) that flame is in (‘xistence for 
this major |)orlion of the no pressure period. It 
is proliable that rise of pressure starts immediately 
the Hjiurk lias passed, but the indicators usid are 
unable to record the low initial pressur(^ produced. 
The time which elapsed between the passage of 
a Kjiark at one end of a horizontal closed tube con- 
taining inllammahlo gas mixture and the appear- 
ance of a predetermined pressure at the otlu^r end 
wn« measured with dilferent lengths of tube. It 
was found that the time taken (t) and the, length 
of tulKi (1) wore related liy tlioexpnsssion log JU i'f , 
where ]i and C are constants. I'he author suggests 
that flame v(docity is dir(M:tIy proportional to gas 
pressure. - -W. P. 

(bifiiilm ' : Qu<iiit Hative < ''i tnintinn ifj - in iHihtm/ 

ou.v. )\ . Kling. .Melan, 1317, 1, 3 5. C'iiem. 

Zentr., 1013, 00, IV., 177 -178. 

riii; gas (()’5 litr(') is immsured in a Punsen 
gai^ometer with the usual corrections, and is then 
pa+ised through a drying tube and is c<nidensed in 
an absorption vessel which is immersed in a Dewar 
flask containing a mixture of ether and solid car 
hon dioxide, 'riie vessel is sealed after the eon- 
deusation is complete and waughed against a simi- 
lar tube as tare. Hy an (ixten.sion of the apparatus, 
comprising a second g.asometer, and a flow 
meter, the density, culorilic value, and illuminat 
irig power of the gas freed from gasoline can he 
estimated. 'Fhe liquid obtained is distiuguislu'd 
from technical gasoline by its dissolved content of 
methane and cilia ne, but the figures obtained 
enable an e-stimatien to be madi' of the value of 
the gas as a soun^^ of gasoline. A. F. D. 

Sofltnm prussnifr. PotsdanuT. Ser VIJ. 

d^ATKNTS. 

(U)ln -ovens. F. M. Stein et(he., Paris. Kng. Pat. 

123,527. S.ii.15). (.\ppl, 3128/19.) Int. Conv., 

22.2.18. 

'Thk ovens, which can In* heated hy gas obtained 
from blast furnaces, coke or loal gas producers, or 
from the coke-ovens themselves, eon.sist of a series 
of distillation chambers arranged side by side, a 
series of combustion chumbeis being placed one 
between each pair of distillation chambers. I’nder 
each distillation chamber is a heat recuperator, 
alternate recuperators being omployi'd for heating 
air, and the others for heating fuel gas or nir. Each 
<*ombii8tion chamber is divided longtitudinally by 
a scries of partitions which do not rcac^h to the top 
of the chamber, and a port from each of an adjacent 
pair of recuperators communicates with the com- 
bustion chamber between each pair of partitions. 

— W. P. 

Cokeniven; lie flex . Method of preheating. 

A. Roberts, Evanston, III. U.S. Pats, (a) 1,304,907 
and (b) 1,304,908, 27.5.19. Appl., 22.6. and 
15.9.16. Revived 10.8. and 23.10.18. 

(a) a bench of coi$e-ovens having heating walls and 
burners has a tuniiel extending longitudinally 
beneath its central portion, and connections for the 


delivery of spent gas from the heating walls to the 
tunnel. The air supply for the buyers passes 
through induction devices and draws in a portion 
of the hot spent gases from the tunnel, and the 
air is thus preheated. (i») Preheating is effected 
on the “ reflex principle,” i.e., by direct mixing 
of the air or gas to he picheated with hot spent 
gjise...-T. H. B. 

(id.s grtirnil(n'S. C. ('(ere, Paris. Fug. Pat. 121,290, 
•l.i2.1H. (Appl. 20,098/18.) Jnt. Conv., 4,12.17. 
A (;a 8 pro<luct‘r inU'nd(‘d more particularly for 
liicls su(4i as wood, straw, sawdust, or rich coals 
which give olf volatile products, is charged at the 
top, and all the air foi- combustion is admitted to 
a middle /one, the region above this zone forming a 
distillation chamber liaving a pipe for withdrawing 
rlu' prodmds of distillation, and the region below it 
foianing a combustion chamber from which tho 
burnt gases are evacuated. The pipe from tho dis- 
tillation charnbe^r is connetded with a condensing 
apparatus. 'Ihe producer may he o[)crate(i with 
a Ian or blower. — \V. P. 

(ids })fO(lut‘ci's. F. Clements and AV. 8. Allen, 
llotherham. Fng. Pat. 133,255, 25.3.19. (Appl. 
7169/19.) 

'run csuipe ol gas during tlie poking of a jirodiici-r 
is pr<‘vented liy providing a j)erforat('d steam pipe 
adjacent to the poking hole. 'I’he opi'iiing of tlio 
lattt'r automatically turns on tho st('am, jets of 
W'hieb ar(' diroctc'd into the {)roduc(‘r through tlif 
bole, ibns keejiing tlio gas back. — AV. P. 

(ids pioducer. S, Bartli, Diisseldorf. Ger. Pat. 
311,238, 20.5.16. Addition to Ger. Pat. 279,551 
(see Fng. Pat. 21,356 of 1913; this J., 1915, 825b 
TiiK cam li-aek on which tlio rotating grate travcN; 
(Idc. eif.) is also caused to rotate, so that tlie up. 
and down motion of the grate taki'S jilacs' sm ^ 
crssivelv at rlitforc'nt ]>laco.s. 

ntrlifs; [loiniscr diid hurnrr for --- . \\’ . HoiT' 

maim, Kiel. Ger. Pat. 311.?s!)2, 27.3.17. 

Tnr; pitch is melted ami passt'd through a sieve inic 
a chamber whoro it is boated to or above its inflam- 
mation t(‘mj)eratnro by moans of siiperheaU'd steam 
It is tlam forcod through the nozzle of an atomiser 
togelhor w'ith heatixl air, into the eomhustior 
eiiamber. Tho addition of volatile fuel oil lowen 
the inflammation toniporaturo, and enables tin 
idtcb to be burned oomplidolv witluml smoki'. 

-AV. P. 

Fin‘l (dls. F. Tinker, Birmingliam. Fng. Pat 
1.12,960, 21.12.18. (Appl. 21,588/18.) 

'J o reduce the tondemy for the dc'positioii of earboi 
or asjihalb from mixtures of tar (or tar oils contain 
ing pitch) with mineral fuel oils containing an inter 
im>diaU> oil (see Fng. Pat. 130,699; this J.. 191f 
711 a), a small amount of water in w^hich alkali o 
soap has been dissolved (for example, 0’5% b 
volume of a solution containing 10'’^ of ammonia) f 
added. The amount of alkali should not complete! 
neutralise the total petroleum or tar acids presents 

—A. E. D. 

Ugdrordrhons; Tn'dtiHPni of . G. F. Forwoo 

and .1. G. Taplay, London. Eng. Pat. 133, 05f 
(Appls. 17,869, 12.12, and 18,363, 22.12.16.) 
HvniuK'Aiiuox oil vapour is passed together wit 
steam over earhon at 450° — 600° C. The carbon 
in a form which is capable of decomposing steal 
I at tho temperature employerl, and is prepared I 
\ carbonising organic material such as oi! residu 
j wood, lignite, or the like, at a temperata^ 

1 approximately the same a« that employed for trea 
I ing the oil vapour. The proportions ol nfisatnratc 
I compounds and of sulphur in the oil are oo: 
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klerably reduced by the treatment, and cracking 
nay be effected in the case of heavy oils by work- 
iig near the upper limit of temperature. A gas 
uilahle for combustion is obtained as a bv-product. 

- L. A. C. 

*eoi; Mefhotf an(( ajiporntus for e.rniratitm nnd 

havdiintj . J. M. Slnittloworth, Brantford, 

Ont., Canada. Kujj;. Jbit. 13d, 512, 13 II IS 

(Appl. 18,5H9/18.) 

hiqutt mnritines; Mafrriul fecfUr for — F. }I. 
Bogers, J.i>ndon. From St. Loiii.s Briiiuetlo 

.Machine Co., St. I.ouis, Afo.. r S.A Fiir Pat 
132,972,5.2.19. (Appl. 2837/ 19.) 

los retoris; Stol:in<i machines for . J. (1. AV. 

Aldridge, London, and T. J . Ashlov, Hath. Fng! 
Pat. 133,380, 9.8.18. (Appl. 12,977/18.) 

'omlasfihlr (joses; 1*1 or css and apparatus for 

mnkinn from ra) bonaceous matcrud. C. S. 

PaliiKT, IMttsburgh, Pa., C.S.A. Kng. Pat. 
119,874, 7.10.18. (Appl. 10,301/18.) Int. Conv., 
5.10.17. 

;KK U.S. Pat. 1,208,70.3 ofl 91 8 ; this. 1., 1918, 500 a. 
UK walls ol the retort consist iirincipallv of nifdiel 
r ni chrome. 

’n'liiiHii rcplosirc mijfines: Method of 

. C. K. Kicliardson, Now York, \V. 11. 

Fddisoii, Irvington, and H. L. Read, Assignors 
to Surface (’ornhustion Co., New York. U.S. 
Pat. 1,308,739, 1.7.19. Appl., 29.9.17. 

KK Kng. J»at. 112,011 of 1917; this J., 1919, 07 a. 

07,- Met hint of rr.fininq , C. 11. Forward, 

Crbana. Oliio. TJ.S. Pat. 1,299,419, 8.1.19. 
Appl., 0.12.17. 

■KK Kng. Pat. 117.372 of 1917; this .f., 1918, 017 a. 

disposition of mflammahlr <iases. U.S Pat 
1.302.871. See \ [Xu. 


IIb-DESTBUCTIVE DISTILLATION: 
HEATING; LIGHTING. 

'arbon; Aetivation of N. K. Chaney. Trams. 
Anier. KltHdrocheni. Soc., 1919, 157 — 160. [Ad- 
vance copy.] 

'Active” (or a) (;arl>oii and “inactive” (or fi) 
arbon are produced by chemical or thermal dccom- 
Kjsition of carbonaceous material at temperatures 
jenerally below 600”~-000® C. and above 600” — 70()” 
respectively. Owing to the activity of the a 
Qodification, amorphous carbon resulting from low- 
emperature distillation processes (“ primary ” 
arbon) consists essentially of a stabilised complex 
•f hydrocarbons adsorbed on a base of active caroon, 
I'itii or without associated, non-adsorbed hydro- 
arbons. The activation of primary carbon consists 
n separating and removing from it the adsorbed 
md ^ociat^ hydrocarbons; but the temperatures 
equired to accomplish this by thermal means alone 
re so high that secondary formation of inactive 
arbon from the liberated hydrocarbons is inevit- 
iblc. The most saccessful method of activation is 
hat of differential oxidation, wnereby the adsorj)- 
-ion complex is broken down and the hydrocarbons 
ixidised or partially decomposed and distilled away 
rom the active carbon. The commercial develop- 
uent of the oxidation principle (as worked out by 
he National Carbon Co. of Cleveland, Ohio, and 
idopted by the U.S. Chemical Warfare Service) has 
esulted ip the employment of air, steam, and car- 
>on dioxide for this purpose in three different pro- 
esses. Adsorbent charcoal made (as in Germany 
luring the war) by impregnating wood with metal 


I salts before carbonisation, and later extracting 
I with acids, has a very effective capillary structure 
capable of adsorbing large quaniitios of gas at high 
gas concontriitions; but the adsorbed g^as is readuy 
removable. Specific adsorbent capacity, as pos- 
se.sf»od by active carbon, i.s characterisea by very 
considerable capacity at low gns concentrations and 
by extremely slow rates of loss during reversal of 
the adsorption proce.ss. 33 u' julNor})tive capacity of 
pre-war charcoalH is almost entirely capillary and is 
(juito small compared with j)re.sent standards. 

> -W. K. F. P 

Idrrolorisino-rarhttn^. Zcrl);m and oIIkts. Sec 

XVII 


Patk.nth. 

(iascoiis products; Jiecovertf of from piants for 

the destructive disi illation of OT[)anic materials. 
K. Bury, 0. Ollander, and A. F. Bury, Hnlthurn. 
Kng. Pat. 133,159. 4. 10.18. (Appl. 16,121/18.) 

A I*KAT-C0KK prcimn'd at 700” 9(X)” (!. is us(sl as a 

••heap but efficiiMit sub.stitllU^ for W4 a<x 1 charcoal 
.IS an oci lndiiig agent for th(‘ Holeirtive so]uuMiion 
ol gaseous fu'odiK Is from ( arhonisation processes. 
3'he <-oke is soft and loosi\, and readily allows I, he 
passage of gas tlirongli it. The idisorh’ed gases are 
removed by the application of heat, and the coke is 
returned to the absorption vessel for further use 

W. P 

Jtef factory materials. (I.K. Pat. 1,297,(XK). SeeX. 
Photometer. Kng. Pat. 11,387. Sec XXTII. 


III.-TAR AND TAD PBODUCTS. 


Phenols nnd cresoU; Elect rochemical oxidation of 

. h'. Fichter and P. Ackormann. llelv. 

Chim. Acta, 1919, 2. 583—589. 

The electrochemical oxidation of phenol produces 
(|uinol and <ate(hol with o/<'-dipnenol and pp'- 
diphenol as intormodiato products. When 5’6 grms. 
of cateciiol in OK) c.c. of E pi sulphmrio acid w sulv 
ji'cted t/o a carrent of 0 02 amp. prxr sq. cm. between 
lead cl(M trodes witlioiil la diaphragm, tho products 
of oxidation ar<i < arbon dioxim', carbon monoxide, a 
volatilo fatty acid with an odour of butyric acid, 
which consists of a mixture of butyric acid and its 
lower homologues, jnirticularly formic acid, and 
succinic acid. When a diaphragm is used, fumaric 
acid is the product. Catechol and quinol are formed 
in approximately equal (juantities in the electro- 
oxidation of phenol. Tho eloctro-reduction of 
<atechol produci^ eyclohoxanol. A high-boiling 
resinous substance is also produced in the eloctro- 
oxidation of phenol; this consists of diphenols, o- 
liydroxy phenyl ethers, diphenyl, tetrahydroxy- 
diphenyl, and dihydroxycfiphenyl ether. The 
electro-oxidation of o-cresol (540 grms. in 2J litres 
of iV/l sulphuric acid) by a current of anode density 
0'025 amp. per sq. cm. without diaphragm and 
with vigorous stirring gave after 135*3 amp.-hoiirs 
a dark brown oil and an aqueous solution. Tho oil 
contained e-dicre.soI and the solution toluquinone. 
jy-CresoI, aft<*r similar treatment, gave toluquinone 
and honzoquinono from the aqueous solution and 
p-dicresol and 2.2'-dihvdroxy-5.5'-dimethyl diphenyl 
ether from the oil. (&ee also J. Chem. Soc,, Dec., 
1919.)— J. F. 8. 


Phthalimide ; Method for the preparation of — 

W. Herzog. Z. angew. Chem,, 1919, 32, 301. 

Above 130° C. urea acts on phthalic anhydride 
according to the equation : 2 C*H 4 (C 0 ), 0 -|-C 0 (NH,). 
-2C.H*(CO).Nll-|-CO,-f H.O. Phthalic anhydride* 
2 mols., and urea, 1 mol., aro heated in a lo^- 
necked flask; the reaction begins at 130° — 185° O,, 
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;arl)on dioxide and water vapour being evolv^, | 
ind proceeds without further externa! heating, the j 
temperature meanwhile rising to 150° C. At the i 
and of the reaction, the reaction product solidifi^ j 
suddenly to a porous mass, which, when cold^ is 
washed with a small quantity of water and dried. : 
It consists of almost chemically pure phthalimide, i 
m. pt. 2;!0°- 2.‘ll° C., the yield being over 90% of i 
that required by theory. Thiourea and phthalic i 
inhydride react similarly, but the reaction does not j 
^ako place between urea and succinic anhydride, ; 
•itraconic anhydride, or camphoric anhydride. 

— W. P. S. 

Patknts. 

'^'uel oils. Eng. Pat. 132,900. See 11a. 

'iv.rners for pitch. Ger. Pat. 311,982. See IIa. i 


IV.-COLOURING MAnEBS AND DYES. 

ndophenols and J 11. G. Holler. 

Annaloii, 1919, 418, 259-271. ((\im])aro this ,1., 
1912, 978.) 

CviDENi^K is prcMluced showing that the quinonc 
nd arninophonol initially formed by the decom- 
(osition of indopheiiols by hot dilute mineral acids 
ndorgo further reaction by prolonged contact with 
ho acid, in tho sense of the equation, 

20:aH,:0 } 2NH,.(Ul4.0H:r: 

C\H,(()ll).,-f():(;H,(NH.CJM)H),:0; 

3 that tho final main products are quinol and 
ianilinoquinoncs. Complex indophcnolR can be 
repared by heating, for example, a mixture of 
-amiiKKliphcnylamine, quinol, and zinc chloride at 
80'^ C. and oxidising the resulting leuco compound 
l-anilino-4'-hydroxydiphenylamino, silvery scales, 
i. pt. 145° C.) in boiling benzene with mercuric 
xide, wlu'reby 3-anilino-indophenol, 

o:c,h;:n.cji,.nh.c,h,, 

luish violet crystals containing 1 mol. CHCl,, 
i. pt, 158° C., is obtained. (See further J. Chem. 
oc., 1919, i., 542.)-C. S. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 

'otton Hitters, coffon shavwtjSj aod hull fibre; 

SuitdbUitu of second cut for paper manu- 

Jacture. O. Kress and S. I). AVells. Pulp and 
Paper xMag., 1919, 17, 897- 699, 726—730. 

biTON seed, as delivered to the oil mills, contains 
>bout 200 lb. of adherent fibre per ton. From this 
first cut of 75 lb. of linters is taken, having sufti- 
ent lengtii for use as a stuffing material. After- 
wards, a second cut of linters of 75 — 100 lb. per 
on may bo removed by means of carborundum 
wheels or plates, and this lint, being almost free 
rom hull particles, is easily purified for paper- 
laking purposes. The seed is then decorticated, 
nd the residual hull fibres arc shaved or cut off by 
reatmont in steel attrition mills; this material 
i very specky. The average length of the linters 
ibre is 4'62 mm. (max. 25'44; min. 0’80 mm.), and 
he average length of the hull shavings fibre 
r41 mm. (max. 800; min. 0’51 mm.). According 
0 another process, after the removal of the 75 lb. , 
f lint with the ordinary liiiting machine, the second j 
ut with carborundum wheels is omitM, and the j 
eeds are directly dewtieated, about 75 m. of hull J 
ibre being then romped by the steel grinding or j 
ttrition plates. This hull fibre resembles the shay- | 


ings in length of fibre and contamination with shell 
particles. A number of samples of these various 
products have been treated for the manufacture of 
paper pulp. This class of material is best treated 
in a rotary type of digester, and it is extremely 
important to allow sufficient digester space to per- 
mit of efficient circulation of the liquor. Not more 
than 11 lb. of dry weight of material should be 
packed per cub. ft. of digester space, and at least 
52 gall.s. of liquor per 100 lb. of material should 
be used. For the elimination of specks, high tem- 
poraturos of digestion are necessary, with pressures 
of 80 — 100 lb. per sq. in., tho time of digestion 
being 4 hours. The quantity of caustic soda re- 
quired varies according to the degree of contamina- 
tion with shell particles. Cotton linters requires 
about 9% NaOH on the dry weight of the material ; 
the yield is 90% of boiled pulp, but is reduced dur- 
ing washing and bleaching, owing to loss of short 
fibres, to about 707r of bleached paper calculated on 
the basis of dry w'cights. Cotton shavings require 
.about 12% NaOH and yield 70% of boiled pulp, 
which is reduced to about 55% in the finished paper. 
Hull fibre requires 18% NaOH and yields 65 — 75% 
of pulp, or 47 — 51% of finished paper. A higher 
yield and economy of chemicals may be obtained 
l>y digesting according to the sulphate process. Tho 
consumption of bleaching powder for the various 
materials is given as 2% for linters pulp, 4% for 
shavings, and 5—8% for hull fibre. The pulp is 
of excellent quality and suitable for the manufac- 
ture of book papers and other fine grades, alone or 
in adriiixturo with wood celluloses. — J. F. B. 

Cellulose muclln()e. (% G. Schwalbe a<nd E. Becker. 

Z. angow. Clicni., 1919, .32, 265— 269. 

Cem.vlohk mucilage was prepared by different 
methods from soda collulose, siilphite-eellulosc, and 
fcircliment pajier cellulose, and tho water, ash, 
c-opper value, hydrated copper value, and pentosans 
in tho products were determined, It was found that 
mocUanical division by itself would produce muci- 
lage, the iirocess being accompanied by an increase 
in tho reduction c ap.acity (copper value) and of the 
swelling capacity (hydrated copper value). By 
treating tho c^elliilose with acids prior to the 
mechanical treatment the formation of mucilage was 
considerably acesdorated. Tlic production of muci- 
lage appears to depend upon the formation of hydro- 
lytic decomposition products (ccllulo.se dextrins), 
which may he distinguished from cellulose by their 
higher copper values. Mitscherlieh cellulose, as 
made for the manufacture of parchment paper, 
almost invariably has a high copper value, and thus 
contains considerable (piantitiefl of cellulose dex- 
trins or possibly hemicelluloses. Pentosans are not 
materially attar;ked by the mechanical treatment, 
but in the disintegration with acids a portion of the 
soluble pentosans is degraded and dissolved. The 
formation of mucilage is considerably reduced by 
boiling or steaming the cellulose for a long time. , 

— C. A. M. 

lAiuc sludije recovery £in soda wood pulp mills'\. 

B. C. Hope. Pulp and Paper Mag., 1919, 17, 

701—703. 

It is important to remove os much water as possible 
from the spent lime sludge. The wet sludge from 
the causticisors contains 52 — 60% of water, and this 
can be reduced by about 12% by draining in a 
mechanical “ thickener ” and by a further 10% in 
a rotary vacuum filter, which type possesses thp 
advantage of continuous operation. The filter is 
generally provided with a metallic cloth of suitable 
mesh according to the fineness of the dudgo; in 
some cases No. 12 cotton duck is used. The cake 
leaves the filter at a thickness pf }* to I*. The 
drained sludge is delivered from the thickener to 
the filter by means of a diaphragm or centrifugal 
pump, and the overflow is returned to the thickener 
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by gravity. From the filter the cakes fall directly 
into the feed orifice of the kiln, which is Biniilar to 
the rotary kilns used in the cement industry, and 
should have a slope of V — i" per ft. There is a 
large unavoidable loss of heat by radiation from the 
kiln, amounting to 18 — 40% of the total heat de- 
livered to it. External insulations are not success- 
ful, as they cause buckling of the shell; the lK*st 
lining is a hand-moulded, high-alumina firebrick of 
a porous nature with a very low percentage of 
plastic clay ami burned at at least 2ti00‘^ F. (about 
1 180° C.). 'i'he range of burning temperature of the 
lime sludge is 1710°— 1920° F. (about 950° — 1050° 
0.), and for eKinoniical production it is be^t not to 
exceed 1880° F. (about 1000° C.). At 2(XX)° F. (about 
lUtK)° C.) the idfects of overburiiiug bi‘coine evident, 
and the lime Umds to become diliicult to slack. In 
the presence of superheated steam the louiplote 
conversion into ealcium oxide may be efiecit'd at 
1470 F. (about 800° C\). The recovered lime leaves 
the kiln in the form of small balls and is conveyed in 
a V-buckot elevat-or to the causticisers. It is neces- 
sary to make up losses by the addition of fresh lime 
to the extent of 10—15 ' , and periodically the entire 
sludge has to be <liscarded. The kilns are linnl with 
producer gas. In a good plant the (!onsnnipiioji of 
coal will be about 270 lb. per ton of lime produced. 

— J. F. 11. 

Sui^)hite (ilcoliol; Use of seaweed as miirietU for the 

ferment ui the manufacture of 11. Eand- 

niark. Fap. tekn. Forening, Ajiril 9, 1919. 
Fapiorfab., 1919, 17, 1052- 1055. 

Siai'HiTE pulp waste liquev for fcrmoiitation is de- 
ficient in nitrogenous nulrieiits, phosphoric acid, 
potash, and magnesia. These arc generally supplied 
in the form of malt extract, but other suitable 
vegetable matters are available. A coiiipurisoii of 
the ehemical composition of barley and seaweed 
show.s that the two are clo.sely similar in all essential 
components except as regards saccharine matters. 
For the best utilisation of seaweed the material 
must be hydrolysed with acids, wheroliy 75% of the 
dry substance is dissolved on suitable treatment. 
'I'lio extract contains the whole, of the plio.splionc 
acid, potash, and magnesia, and about 90/, of the 
total nitrogen. The maximum extraction of nitro- 
gen was obtained by digesting at 125° C. for 
II hours with sulphuric acid equal to 20 — 24% of 
lljSO^ on the dry weiglit of the material, but some 
of the sugar was thereby destroyed. By insing 15% 
of suiphurii; acid on tlie dry weight the yield of 
sugar was equivalent to 21 % of the dry material^ or 
about 85% of the total carbohydrates, but the yield 
of nitrogen extracted was reduced to about 80% of 
the total present. Of the sugar, about 86% was 
fermentable sugar. Seaweed contains about 40% 
of tang acid (alginic acid), from which the bulk of 
the sugar obtained on hydrolysis appears to be de- 
rived. Other hydrolytic agents may be employed 
instead of sulphuric acid, e.g. calcium bisulphite or 
even boiling water under pressure, but sulphuric 
acid gives the highest results. The residue from the 
hydrolysis may serve as fuel. It is concluded that 
the hydrolysed seaweed extract is an excellent sub- 
stitute for malt in the manufacture of sulphite 
alcohol and is capable of maintaining the yeast in 
vigorous condition, only it contributes less ferment- 
able sugar to the wash than does malt extract. 

— J. F. B. 

Patents. 

Waterproof fabric; Process of preparing . 

Badische Aniliii u. Soda Fabrik, Ludwigshafen. 
Ger. Pat. 303,891, 23.1.17. 

Textilb fabrics or the materials used in their manu- 
facture are treated with aqueous emulsions of 
j^esins, obtained by dissolving artificial resins, such 


as the products of the condensation of naphthalene 
with formaldehyde, in an organic solvent and 
mixing the solution with alkali soap solution. 

-C. A. M. 

Textile fabrics and the like; Process of softening 

. T. Coldschmidt A. G., Essen. Ger. Put. 

80.5,192, 12.1.17. 

Textile fahrivs etc. are softened by impregnating 
them with glycol by itself or with the addition of 
other snbstaiice.s. (Bycol is a good substitute for 
glycerin or other hygroscopic agents for rendering 
pliable prodiifts such as nrtilieial silk, films, pa|)er, 
heather, etc., and may he aihhsl diret;tly to tho 
linished aiti< le or in (he tonrse of nianufaelure. 

-V. A. M. 

V lines : Uroeess for feliing . Cheni. Fabr. 

Worms A.(J., Frankfort. (Icr. Pat. 807,791, 

().12.17. 

'I'liK fihn'S art> treated with an aqueous solution of 
ethyleneglyrol <9ther alone or with the addition 
of other soil able snhstances. For heavy materials, 
nliieli readily form Hocks in the fulling machine, 
it is advisable to incriMSi' tli<‘ frothing eajiacity of 
(h(‘ Ii<jui<l by a small addition of saponin, glue, 
or soap solution, whilst for fi ltirtg loose wool fibres 
an apjiroxiinately 10 , lukewarm aqueous solution 
of glycol is sufliiient.- (‘. A. .M. 

Dr.i/itoj machines [for tc.itifi\s'] ; head bearings 
for flic steam rglinders of — -. Calico Printers' 
Assoc., Etd., and (i. L. Bolden, Maneliester. 
Eng. Pat. 188,281, 10.1.19. (Ajipl. 706/19.) 

Fabric; SotUproof and process of making the 

same. L. .1. Cavanaugh, Boston, Mass., II.S.A. 
Eng. Pat. 188,180, 1 1.10.18. (Apjil. 16,724/18.) 

Ske r.S. Pat. 1,277,695 of 1918; this .J., 1918, 086 A. 


VL— BLEACHING; DYEING; PRINTING; 
FINISHING. 

Iron jiifrotigniic. Vie. See ^'I^. 

Patents. 

Difcing; Pnwess of . A. A. Cehrloin, Erie, 

Pa.’ r.S. Pat. 1,292,158, 28 . 1 . 19 . Appl., 2.5.18, 
The dyed material is treated in a bath of acid 
sodium sulphate to fix the colour. Brighter and 
faster shades are said to he obtained than when 
alum is used as fixing agent. 

Printing fabrics of all kinds; Process for . R. 

Schultz, Berlin Friedenau. Cer. Put. 811,547, 
2,8.8.16. 

The colour is aiiplicnl in liquid {i.e., unthiekoned) 
form, after the contour of the pattern bus been 
treated, c.y., with potassium bichromate, by means 
of a special roller, to Ji sseii tiie absorptive action 
of the fabric." ,1. H. J>. 

Mercerising, dj/eing, and other operations' Frame 
for supporting hose and like knitted fabrics 

during . A. E. Hawley, Hinckley, P. F. 

Crosland, Halifax, and F. G. Dixon, Cheadle 
Hiilme. Eng. Pat. 182,617, 10.10.18. (Appl. 
16,472/18.) 

Mercerising hose and other knitted fabrics; 

Machines for . A. E. Hawley, Hinckley, 

P. F. Crosland, Halifax, and F, G. Dixon, 
Cheadle Hulme. Kiig. Pat. B13,441, lO.lO.lB. 
(Appl. 16,473/18.) 



S60 A Cl, Vll .— acids ; ALKALIS ; SALTS ,• NON-MJESTALUC ELEMENTS. [Jfovember 29, 1919. 


VIL-^ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

ADiliuuiio; (Udahjhr. o./iffaiion of P. Pascul 

and K. Dct an a’rc. Jitill. Soc. Cliini., ]91D, 25, 
180 - 007 . 

Tiik authors lla^<• iuad(‘ (()ijij)arati ve tests with six 
diiforeiit [orins ot jilatinuiu catal.yst. Usinj' plati- 
num toil, 001 mrn. thick, cut into small pieces aiul 
rolled into halls, a 95'/,^ yield ot oxidation products 
was ol)tainod over the temperature rau^^c 600^- 
7{KP C. from an animoniaair mixture contaiiiinji; 
8', hy vol. ot ammonia. 'J'he reduction in the 
yield ot oxidation products caused by increase in 
the ammonia concentration was least with tliis 
form ot catalyst. With a catalyst composed ot a 
l)lug ot platinum wool (threads 0*02 min. diam.) or 
an undulating sheet ot thin jdatinum foil rollecl 
into a cod some ammonia may jiass thronp;h un- 
attaeked. C'atalysts composed ot three' or five 
pieces of platinum p:auze superimposed ^avc* 
87 — 94% yic'lds ot oxidation products. On the 
whole, the results indicate that the use of platinum 
in the form of fine wdre, ?.f., with a larj.ie curvature, 
is not advanta"oous, and, furthermore, tlie opti- 
mum temperature is much higher than in the ease 
of thes foil. (See* further ,1. CIk'Hi. Hoe,, Nov., 
1919.)— W. G. 

Aoiinofiia oxhJoiion; Anahit iciil in ft hod for deter- 

nuning effinencn of - D. P. (hiillard. J. 

Jnd. Eng. Cheiii., 1919, H, 740 717. 

Four glass hulhs of 51)0-— GOO c.c. eapneity with gas- 
tight stop-eoeks are evacuated to about 2 cm. of 
mercury and weighed. I’hoy a?v then eoniu'cted by 
.short glass sample tubes with the sample holes of 
the converter, and samples are taken as rapidly as 
possible, the bulbs being then again weighetl. ]n 
the (>asc of tlie incoming gases the cock of the hull) 
IS opened under distilled water, and after shaking 
with the water thus introduced the contents aw 
niii into 25 e.e. of iV/10 sulphuric acid and the 
excess acid titrated, using methyl red as an in- 
dicator. For the exit gases 100 e.(‘. of watcT i.s 
introduced into the hulh, then 25 e.e. of oxygen is 
drawn in, and the bidh shaken, any vacuum being 
relieved by opening to the air. The liquid in the 
hull) is then poured into 75 e.e. of iV/10 sodium 
hydroxide, diluted with water and titrated, using 
the same indicator. Tlie ratio of combined nitro- 
gen (as oxides) in exit^ gases to combined nitrogen 
(jiH ammonia) lu the incoming gases gives the 
eliicioney, and llu^ precision of a single ellieioiicv 
determination in duplic aO' is stated to Ix' withiii 
about ±075 -T. 11. Pu. 

Chitena nifrafe; Vrodud'iou costs of . ,T. 

Marco. J. lud. Fiig. Chrm., 1919, II, 780 - 781. 
Thk author discusses the po.ssihility of rt'duciiig the 
(*ost of production of sodium nitrate in Chile. 
Saving could ho made in the mining, extraction, 
and transportation of the nitrat<». The intrmluc- 
tion of scientific management and a system of <*oMt 
accounting would improve the industry. The 
mining is primitive, and there is a broad field for 
improvements in mechanical devices and transport. 
More technical control and advice is necessary, and 
the installation of Diesel engines and the adoption 
of new models of boilers and evaporators and new 
c?h€tnical methods would reduce fuel consumption. 
The export tax is being reconsidered, and doftking 
and railroad facilities are being improved. A 
summary of actual results of four extraction plants 
for one year of output is given, which show that 
economies are possi^ which will for some time 
permit Chile nitrate to compete on favourable 
terms with synthetic nitrogen products. — T. H, Bu. 


Ealoijens; Detection of in mixtures of their 

salts. A. J. Jones. Chera. and Drug., 1919, 91 , 
115(>~1151. 

As little as 0’02% of potassium iodide in potassium 
bronihle may be detected by dissolving 1 grm. of the 
salt in 10 c.c. of water, adding a crystal of sodium 
nitrite and ()'5 to 1 e.e. of glacial acetic acid, and 
shaking the mixture with chloroform; the latter is 
coloured ro.se-pink. If mineral acid is used in the 
test, 2% of iodide may escape detection. To detect 
truces of bromide in an iodide or chloride, 0*5 grm. 
of the salt is dissolved in 5 e.e. of water, in a test- 
tube; 1 e.e. of O’o permanganate solution and 
I e.e. of 175% phos])}ioric acid are added, the tul)o 
is capped with a fluorescein test-paper, and the 
contents are boiled. A red coloration on tho paper 
is obtained if the salt contains 0‘05% or I'tes of 
bromide. Ordinary table salt, many samples of 
“pure” sodium chloride, and even hydrochloric 
acid (after evaporation with sodium carbonate), 
show traces of bromide by this test. AMicn dealing 
with iinimonium salts the ammonia should be re- 
moved pre\iously by boiling with sodium hydroxide 
.•solution. To detect traces of chloride in an iodide 
or bromide, ()’5 grm. of the salt is dissolved in 6 c.r. 
of w'ater, 15 c.o. of cliloroform is added, and a mix- 
ture of 90 c.c. of 0*5/ permanganate solution and 
10 (‘.(f. of phosphoric acid (sp. gr. 1*75) i.s intro- 
duced gradually, while the mixture is shaken until 
the whole has a red colour; about 50 c.c. of the 
permanganate mixture is usually re(piired. llie 
chlorol'orrn layer is separated and the extraction 
(ontinued until the chloroform remains colourless 
eyt'ii after the addition of a inrther small quantity 
of permanganate. The aqueous solution is then 
decolorised with sulphurous acid, coneontratwl to 
10 c.c. , and tested with silver nitrate and nitric 
acid. Any precipitate obtained is separated and 
treated with amnioniaeal silver nitrate solution. 
If tho precipitate consisted of silver cliloride it dis- 
solves to a clear solution; any trace of silver brom- 
ide renders the solution oi)aleseent; a turbid 
solution may he filtered, tho filtrate acidified with 
nitric acid and again tested with amnioniaeal silver 
nitrate solution. The fluorescein paper is prepared 
by mixing 1 e.e. of “ liquor fluorescein ” w ith 5 
drops of glacial acetic acid and 10 e.e. of alcohol; 
a droj) of this solution is placed in the centre of a 
disc of filter paper and dried. — AV. P. S. 

Hl/pochlorife solutions; Assay of — — . F. X. 

Moerk and K. It. Fora)i. Amor. J. Pharin., 

1919, 91, 592-59d. 

Tn the iodometric determination of available 
(‘hlorine in such hypochlorite solutions as Dakin’s 
solution (prepared by absorbing 4*8 grms. of 
(hlorine in 1 litre of water containing 14*1 grms. 
ol anhydrous sodium carbonate) it is recommended 
that 10 c.c. of the solution bo diluted witli 50 c.c. 
of water, tho mixture then treated with 5 c.c. of 
10% potassium iodide solution and 10 c.c. of 10% 
sulpliuric acid (or 10 c.c. of 6% hydrochloric acid), 
and the liberated iodine titratc^l with thiosulphate 
solution. If acetic acid is used in place of suF 
phuric acid, 9 c.c. qf the glacial acid should be 
added ; w ith 2 e.e. of Wetic acid the liberation of 
iodine is very slow unless the dilution of the sample 
w'ith water is omitted. The hypochlorite solution 
should not l)e analysed until 1 hr. has elapsed after 
its preparation. — W. P. S. 

,'^odiam prassiafe L. S. Potsdainer. J. Ind. 

Eng. Chem., 1919, 11, 7G9— 770. 

Thk author outlines the procedure in the manu- 
facture of sodium prussiate from spent gas-purify- 
ing material composed of hydrated iron oxide 
spread through a mass of wood chips. The tar and 
sulphur are extracted by carbon bisulphide, Uie 
residue separated into ‘‘coarse ” and “ fines/’ and 
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th^ leached separately to remove water-soluble 
thiocyanates and ammonium salts. Two methods 
of extraction of podium prussiutc may bo used, 
viz., by treatment witli li.vdratcd lime or with 
Hodium hydroxide or carbonate. The prussiate 
lifjuor is concentrated in open steam-heated 
ova])orating pans or in vncuuni evaporators, from 
which it IS run into < rystallisers and allo\M*d to 
cool slowly. — T. 11. Du. 

Iron pijroliffJiifc; Anafi/si^ uf . (I. Vio. Ann. 

Chim. Analyt., 1919, 1 , 311 — 312. 

Ikon pyrolignito solution contains terrous acetate 
together with iron suits of other volatile acids and 
iron in combination with tarry substances. Silica, 
calcium sulphate, and total iron are determined in 
tlio incinerated residue from 10 c.c. of the solution. 
The total acidity, expressed as acetic acid, is found 
by treating a iiortion of the solution with an excess 
of standard alkali solution, diluting th(‘ mixture to 
a known volume, and titrating tlie exwss of alkali 
in an aliquot portion of tlie clear supernatant 
liquid. Volatile acidity is determined by distilla- 
tion with phosphoric acid. The volatile aciditv is 
calcidated into ferrous a<‘etato and the residual 
iron is expressed as ferrous hydroxide. The sum 
of the ferrous acetate, ferrous hydroxide, silica, and 
calcium sulphate is deducted from the total solids 
of the liquid (dried at 110° C.), jind the differonee 
gives the amount of tarry substances and non- 
volatile at ids rom})iiU'd witii the ferrous hydroxide. 

-Av. r. s. 

I CuUo/ds.l ('tinyiilaf nni prorats. H. 11. Kriiyt 

and J. van dor Spek Kolloid Zeits., 1919, 2,‘>, 
1 - 20 . 

TiiK coagulation value of uiiivaloiit ions for arsenic 
Hulfdiide sols increases with increasing dilution of 
the sol ; it do(Teases for divalent ami trivalent ions, 
but only to a slight degree in the former case. 
Sodium hydroxide and disodium phosphate act 
irregularly with ferric hydroxide sols. (See also 
.j. Chem. Soc., Dec., 1919.) — J. F, 8. 

Suljdnir. Micioncopical ciiislnl/isifl iona. ,1. Scoit. 

Chcin. Trade J., 1919, 65; 413- 11 1. 

.V NACREOUS form of sulphur can he obtained by 
heating sulphur to 150° C. and cooling to 98° with 
sc-ratfhing of the IuIkj containing it. A new form 
of colloidal sulphur is obtaintxl by adding a solu- 
tion of sodium thiosulphate to cold sulphuric acid. 
The liquid is diluted, lienk*cl, and filtered through 
gla.ss wool. A cloudy yellow mass is left w'hich on 
Avanning becomes clear and transparent, but on 
cooling l>ecomes turbid again. The sulphur occurs 
ill minute glistening globules ivithoiit any crystal- 
line structure. — J. F. S. 

Lime recoi^cnj. Hope. V^ 

Titration of acids. Meerburg. See XXII I . 

Patents. 

Fuming sulphuric acid; rrudiiction of high 

strengths of . British Dyes, Ltd., Turner, 

and AY. B. Davidson, Huddersfield. Eng. Pat. 
132,923, 1.11.18. (AppI, 17,872/18.) 

In the contact proceK.s for producing sulphuric acid 
the hot oleum containing 20 — 10% SO, from tho 
first absorber following the contact <-hamber is 
passed through a coil inside a heat exchanger, in 
which the hot gases from the contact chamber arc 
utilised to liberate tho sulphur trioxide from the 
sulphuric acid. The oleum passes into an expansion 
chamber from which the hot sulphur trioxide gases 
are conducted into a jacketed absorber containing 
oleum of 20~‘40% SO,, which is thus strengthened 
up to 40 — 80% SO,. The stripped oleum from the 
expansion chamber is returned to the absorption 
plant .-— J t W . 


1 Potassium pennunganate ; Process of manufacture 

' i;q; . C. Dreyfus and J. J. Bloch, Maii- 

i cfiester. Eng. iVit. 132,812, 24.8.18. (Aiipl. 

• . 13,793/18.) 

A soLiTioN of potassium diloridc or sulphate is 
addetl to a solution of sodium permanganate, pre- 
pared elocirolytically from sodium mangunate, and 
potassium i>ct iiiangariatc is crystallisea out from 
the mixed solutions. The solutions sliould prefer- 
Jibly ho saturated, ami the poiassium salt may be 
added in tlie theoretical proportion. (Hefereiice is 
directed, in pursuance of Sect. 8, SuVseet. 2, of 
tho Fati'iits and De.signs Act. 1907, to Eng. rat. 
12(),r5(i; this .1., 1919, ■102a. )-~W. .1. W. 

Votashebcaring niiiicnds; S.rfracting potash from 
— aiui manu facto re of residual products of 
such conversion into cement. A. Ck Auden, 
Jamdon. i'hig. l‘ol. 132.S-A‘), 23.9.18. (Appl. 
15,131 / IK.) 

SiMiATKs ol aluiiHiiiniii and potassium, such as 
oriluM'lasi* felsp.ir, js'gMialiU', mica, etc., and of 
iron aiul poiassium, sm h as glauconite, art> crushed 
and sifted, niixisl vvilli lime and salt in suitable 
proportions, and ground. 'I'he mixture is liealeil 
in a furnaci; and then li\i vi.iUul, if tiu* tniiU'ial was 
an aluminium-pot nssium silii ate, or, in the case of 
iron-potassium silicates, treatcal with steam and 
hot water in an autoclave' with agitation, AiU*r 
passing tho mixture through a lilter press tin* 
potas.sium salts ari' n'coverid from the liquor by 
(‘v.’iporation. 'I’he picss-iake is milled with iin- 
.slaked liuM' and alimi, reaMf{>d, and mixed with U 
to 2 ot gypsum to li-mler ii less (juiek-setting. 

\V. J. \v. 

' Sulphur; Process for the sejiaraf ion of - from 

furnaic gases, (k (k Collins, Ki'llys Ford, Va., 
Assignor to (k A. Stev»‘ns. New York. F.S. Pat. 
1,31 1,631, 2.9.19. Appl., 18.11.16. 

The drii'd gases arc' cooled in two stago.s, first to a 
temperatun' slightly above and then to the con- 
densation point of Hul[)liiir; the gases are in con- 
tact with eollceling material during the latter 
stage.— NY. E. F. P. 

Sulphur fiom oie; Fioce.^s of c.xt ravting . 

.1. Cofleeii, Assignor to I. Ilradv, Chic.ago, 111. 
VkS. Pat., l,31‘1.8r>6, 2.9.J9. Appl., 24.5.19. 

The or<* ma.ss is lu\'it<’d to melt the siilphuT ond 
all<Mv<*<l to cool ; it is tlieii w’ ashed to remov'o 
‘‘mud,” after wliich the sulplnir is t'xtracted. 

W. K. F. P. 

Suljihur from iiietal sulfih^flrs; Process for the ex- 
traction of . M. Helhig, Fredriksstad, 

Norway. U.S. Pat. 1,315,496, 9.9.19. Appl., 
15.4.19. 

A airnriDK is }ieat{‘d witli a silicious flux, car- 
lionac.eouH material, and a phosphate, whcrc*hy 
the phosphorus of the phosjihato eoinbirn's with the 
metal of the sulphide, and sulpliur is libera I amI. 

NY. E. F. P. 

Sulphur from loir-grnde ores; Apparatus for fusiiug 

1> ]> Austin, jun., Freeport, Tex. U.8. 

Pat. 1.315,940, 16,9.19. Appl., 11.10.18. 

An airtiglit ch.iuiber, into tin' lower part of which 
sulphur ore is convoyed, is Inated internally by a 
sysfcin of horizontal radiator pipes through Avhich 
superheated steam or gas is passed. A central, 
Imrizontal diapliragiii extends across the middle of 
tJio chamber and is provided w ith openings through 
w’}ii<Ii heated gas is (irculntcd over the ore and 
hack over the radiator pipes. — \Y. E. F. P. 

(Uioling of air; f^rocess for the preliminary m 

apparatus for the liquefaction and fractionation 
of air. Messer uiid Co., G.ni.b.H., Frankfort, 
(ler. Pat. 300,041, 12.7.14. 

^ The perfectly dry gas discharged from the ap- 
paratus is passed in a fine state of diyisioD into a 
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water bath. The resulting cooling due to evapora- 
. tion of water into the dry gas is utilised to cool the 
compressed air passing to the liqucficr. 

— J. S. G. T. 

Oxijijen and nitroffen from liquid air; Process and 

(ipponitus for f/ie production of in a frac- 

tionafniq column. “ Industriegas ” Gos. fiir 
HuuorsLoff ii. Stickstolf-Anlagcn, JJerlin. Ger. 
Pat. :w2,m, :10.7.13. 

Am js pasH('d into the fractionating column 
throogii a pipe in the side and passes upwards 
through a spiral coil contained in a chamber above 
the fractionating column, the coil being immersed 
in a hath of liquid air rich in nitrogen. Any gas 
escaping from the bath is cooled, compressed-, and 
returned to the bath in liquid form. The air 
UKcending the coil is liquefied. The liquid so pro- 
duced Hows hack into the fractionating column and 
is again vaporised. When the apparatus is in full 
operation nitrogen passes out from the coil im- 
mersed in the bath of liquid air ridi in nitrogen 
and oxygen from an <'xit pipe at the base of the 
fractionating (olumn. — d. S. G. T. 

Thorium (UHnp(}unds ; rnrtion and purification 

of . Processes f(H' the separation of thorium 

compounds from material containing the same. 
Lindsay Light (k)., Assignees of ii. W. Ryan, 
Chicago, U.S.A. Kng. Pats. 127,555 and 129,624, 
14.9 and 4.4.19. (Appls. 6156 and 8595/19.) 
Int. Conv,, 29.5 and 8.7.18. 

Sek U.S. Pats. 1,307,152-9 of 1919; this J., 1919, 
576 a. 

Mitrates; Vroduction of fr<jm ammonia, am- 

monium compounds, or organic nitrogen com- 
pounds bij means of bacteria. C. T. Thoiusell 
and n. L. R. Lunden, Gothenburg, Sweden. 
Kng. Pais. 132,882 and 132,883, 26.9.18. (Appls. 
15,668 and 15,671/18.) 

See U.S. Pats. 1,286,838 and 1,288,756 of 1918; this 
d., 1919, 134 a. 

(\dcium carbide; Manufacture of . F. M. 

Heckot, Niagara Falls, N.Y., U.S. A. Eng. 
Pats. 133.354 and 133,355, 30.4.18. (Appls. 
7239 and 7240/18.) 

Skk U.S. Pats. 1,292,386-7 of 1919; this d., 1919, 
286 A. 

(Jharging o.ri/pr/t ciilindrrs. 11. S. Pat. 1,314,773. 
See I. 

(totd etc. fnnn sim u'otcr. Kng. Pat. 114,316. 
See X. 

Bismuth vompou nils, Kng. Pat. 119,659. See X. 
Sulphide ores. Ger. Put. 313,122. See X. 

Qhrome compounds. Eng. Pat. 132,864. See XV. 
Detecting gases. U.S. Pat. 1,305,025. See XXIII. 


VIII.-<1LASS; CERAMICS. 

Olass-melting tanks; Besistance of firebricks used 

in . d. Raldei-mann. Spreehsaal, 1919, 52, 

28f>~286. 

Among the chief causes of the destruction of the 
firebricks in glass-melting tanks are a too coarse- 
grained structure and the presence of quartz par- 
ticles disseminated through the brick. The quartz 
enters into solution ii|^ho glass and causes farther 
troubles. The greatest corrosion occurs at the sur- 
face of the molten glass, and the bricks on this level 


should bo of the same material as that used for 
making glass-pots, viz., a mixture of relatively fine 
grog and clay.— A. B. S. 

Sagger manufacture; Economies in . H. 

Herda. Keram. Runds., 1919, 27, 237—238, 249— 
250, 2.59—260, 267-268, 27.5—276, 285—286. 

The relative weights of saggers and their contents 
vary greatly in different potteries. Light saggers 
may be driwl more quickly and under better condi- 
tions than heavier ones, and henco are more 
durable. A series of mixtures recommended for the 
manufacture of saggers is given. The fat clay, which 
is mlded to make the mixture easier to work and 
to increase the strength of the saggers, should Ije 
of such a nature and be used in such proportion as 
to coat the non-plastic particles and to fill the 
interstices between them; the volume required is 
roughly equal to that of the voids in the volume of 
grog used. With insufficient fat clay, the saggers 
are brittle and tend to spall, whilst with an excess 
they shrink unduly. The clay should be reduced 
to its ultimate particles, and it must therefore be 
used in a perfectly dry state. It may be dried on 
a floor heated by steam or kiln-gases, large lumps 
being broken so as to ensure each piece of clay 
being completely dried withoiit being spoiled by 
overheating. The custom of drying the clay around 
the ovens is undesirable, as it involves too much 
labour and the clay is easily soiled. The paste 
usually remains 15 — 20 mins, in the grinding mill, 
this l)eing more convenient than two separate mill- 
treatments or a milling followed by a pugging. The 
paste should bo convoyed mechanically to the 
sagger-makers. There is no real advantage in 
making the bottom of the saggers slightly curved, 
hut the top edges should be slightly rounded. There 
is also no advantage in wetting and smoothing the 
interior of saggers; rather should those which need 
such troatinout he discarded. The chief defect in 
the manufacture of saggers is duo to improper 
drying. Piling the saggers on one another almost 
invariably loads to cracks and distortion; the 
saggers should he placed on separate hoards and 
dried on racks. Tho drying must Ikj slow; hence a. 
drying room of ample size is essential. Saggers of 
sj>ecial shape may often he used with great advan- 
tage and economy. Two or more saggers may some- 
times he combined, thereby saving 10—15% of space 
and 7—12% of materials. Such multiple saggers 
may l>o made by pressing or preferably by casting. 
In the latter case the moulds as well as saggers 
should bo transported mechanically. The commonly 
accepted statement that the largest ovens are the 
laost economical is not always true, as a large oven 
is more difficult to fire and tho proportion of spoilt 
ware tends to be larger than in smaller ovens. It 
is also more wuisteful to keep a large oven waiting 
for ware. Moreover^ a larger oven needs stronger 
saggers, and these, in turn^ cost more to produce 
and no<xi more fuel in burning. Smaller ovens are 
healed more uniformly and require proportionately 
less repairs than larger ones, and they may usually 
he fired more rapidly, thus giving a larger output. 

-A. B. §. 

Fuel consumption of muffle kilns in the enamelling 
industry, I,. Vielhaber. Keram. Ruuds., 1919, 
27, 293—294. 

For heating the muflle kilns used in large enamel- 
ling works, gas producers have been found satis- 
factory, but in smaller works half-^as firing is 
preferred, and many ovens are used In which the 
Jialf-gas generator forms an integral part. In a 
test with a muffle kiln, 6 ft. 8 in. by 2 ft.. Sin. by 
1 ft. 8 in., with a c^macity of 1800 kilos, pf ware 

§ er 24 hours at 960° C., gas-fired from a large pro- 
ucer using 600 kilos, of coal of 7000 cals.^ the heat 
, actually ubm in firing the goods was 294,300 cals., 
i heat lost through opening the door 950,000, heat 
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lost by radiation and in asl^it 1,186,560, and 
heat lost in the chimney 383,675 cals., total 
3,314,435 cals. The heat actually used in heating 
the goods was thus only 9% of that theoretically 
available in the fuel. With so low an elliciency. 
half-gas firing may be as ccononiioal as the use of 
a large producer. — A. B. S, 

Patents. 

(Hass; Apparatus for annealiuy . B. fiughes, 

, Great Hampden, Bucks. Kng. Pat. 132,8;V2 
(Apple. 15,364, 21.9.18, and 99(K), 22.4.19.) 

\ LEHR has a scries of separate tracks, each lending 
Iroiii an opening in front of a lamp worker. Each 
opening is provided with a sliding door opened by 
means of n pedal, and when the door is opened, 
gas jets on both sides of it are automatically 
turned up and heat the cool air which rushes 
through the opening. This prevents the tempera 
ture of the lehr from being seriously lowered. 
When the door is shut tlie gas jets are lowered 
again. — A. B. S. 

(Hass nml mrfhod of nuiking ike same. B, F. 
Drakonfeld, jiin., New York. P.S. Pats, (a) 
1,303,268, and (a) 1,303,269, 13.5.19. Aiipl., 

1.10.18. 

(a) AMBLYiiONii'E 01 ’ similar minerals containing 
lithium and tiuoririo are added to a glas.s hatch to 
reduce the coeflieient of cx))atisioii and improv<* 
the tougliness and gloss of the gla.ss. From 1 to 5% 
of the lithium mineral is used f<»r bottle-, windot^ , 
or plate glass, and up to 50 for opaipie, trans 
lucent, or special gla'^^^es. Batches for pottery 
glazes and enamels may he tresOed in a similar 
manner, (u) Spodumene or other mineral contain- 
ing lithium and alnmiiiiiun is added to .a glass 
butch in the proportion specitied under (a). The 
visco.sity and coetlicient of expansion of the glass 
are redmvd and the toughness im reused. 

Itnjiiitj stoves |/or potte.ri/']. II. H. Wainford, 
Trenton, N.J., 11. S. A. Kng. Pat. 132,918, 

3.12.18. (Api)l. 19,994/18.) 

In a drying stove for pottery the ware is earri<‘d on 
eradle.s attached to a jiair of cmlless parallel eliains 
through a series of compartments forine<l by 
vertical partitions in the drying chamber, and is 
exposed to ourrents of heated air rising tbrougli 
eaeli compartment. The outer compartments may 
be provided with a supplementary heating device. 

— A B. S. 

(Jeramie maierUils [refractories]] Process for hurn- 
niiuf — . H. Koppers, Essen. (ier. Pat. 
312,213, 4.9.17. 

A EUENACE is provided with a preheating zone 
and a cooling zone, and the firing zone proper is 
heated by gas from a producer directly connected 
therclo; the producer is of the type in which the 
clinker is tapped off in the molten condition. The 
necessary high temperature for burning can thus 
be attained without the use of an excessive quan- 
tity of air, and the fired material (silica brick) is 
cooled very slowly. — J. 8. G. T. 

(Hass objects' Manufacture of . 0. Imray, 

London. From Trouhand-Vereinigung A.-G., 
Berlin. Eng. Pat. 1^3,071, 14.6.17. (Appl. 
a559/17.) 

Clay rings for inverted incandescence gas mantles; 

Manufacture of . C. M^er, and Welsbach 

Light Co., Ltd., liondon. Eng. Pat. 133,437. 
(Appls. 16,432, 9.10.18 and 6791, 18.3.19.) 

Kiln9, C. H. Zwermaun, Kalamazoo, Mich., 
U.S.A. Eng. Pat. 128.180, 1.10.18. (Appl. 
16,971/18.) Int. Conv., 8.6.18. j 

Sw U.S. Pat. 1,276,362 of 1918; this J., 1918, 666 a. ! 


IX.-BOILDING MATERIALS. 

Wood; Phenomena of drying . II. D. Tiomann. 

J. Franklin Inst., 1919, 188 , 27—60. 

An account is given of tlie internal stresses which 
occur in wood (luring the progress of drying from 
the green condition, ami the relationship between 
them is shown matliematically. The physical pro- 
jmrtie.s by which the various stresses are affected 
are also brieflv diseuss('d. — 1\’. hk F. P. 

pAtENTN. 

Cement or lime trass mortar: T t eat mrnt of ayticlfS 

or plastering containing . L. A. Handers, 

Amsterdam, and A. .). Sanders. Sloten, Holland. 
Eng. Pat. 102,012, 26.1.16. (Appl. 69iHW16.) 

1 111 . Conv., 3.1 1 .15. 

Artku.es or plasUuing of cejucut, (onerete, lime- 
trass mortar, etc., witlj or witlioiit the admixture 
oi finely (livided metals, suc h as iron filings or ores 
or titanic acid, are treated with a solution or sns- 
)>ension ol a metallit^ snlt, such as iron, copp(3r, 
zinc, nickel, or lead sulpliatc, acetate, chromiiU*, 
or cliloride, wlieri'hy a colouring and hardening 
(oating is produced. When reducing metals are 
imrorporahyl in the mortar a (iirecfc metallisation 
of the surface may he product'd and the coating 
may afterwards be galvauis<'d. (Reference is 
directed, in pursuanco of Sect. 7. Bub-soet. 4, of 
the Patents and Designs Act, 1907, to Eng. Pats. 
2018 and 3(K)6 of 1868, 4101 of 1881, 4954 of 18a3, 
19,395 of 1892, 8626 of 1897, and 78.36 and 27,804 
of HH)2; this d., 1893, 269; 1897, 2.51; 1903, 
698. 867.)— A. B. S. ' ’ 

(d’ment ; Method of nuinufactnring . B. Bakrn- 

hielm, Stockholm. Eng. Pat. 121,728, 30.10.18, 
(Appl. 17,717/18.) Int. Conv., 24.12.17. 

Portland cement is mixed with the finely ground 
ashes produced by burning alum slate, in the pro- 
portion of l:l or 1:2. The lime set fnxi when the 
cement is inixed with wuiU^.r (ombincs with the 
soluble silica etc. prt'scuit in Ihe aslujs, forming 
insoluble silicates. — A. B. S. 

Keene's enneni; ManufaeJnre of . J. 0. Best 

Assignor to 3’ho Best Bros. K(‘eno’s Cement Co.! 
Medicine LmJge, Kans. TJ.8. Pat. 1,304,148. 

20.5.19. Appl., 6.5.18. ' 

A “ HiJi'ERFiNK grade ” of Keene’s cement, which is 
slow sotting, has no effcictfon colours, and is suitable 
for the production of artificial marble and scagiola, 
is obtained by burning gypsum at a temperature 
reaching at least 1200o F. ((k50® C.), mixing the 
burnt product with a neutral catalyst, e.g.^ 1% of 
potassium sulphate, and grinding to 150-inosh size. 

Wood; Treatment of for seasonhig it. Af. P. 

Otto, Paris. Eng. Pat. 133,263, 29.4.19. (Appl. 
10,605/19.) 

The wood is placed on truc^ks which pass progres- 
sively through a tunnel, in which the wood is sub- 
jected to a current of hot air, then to one of ozone, 
and finally to a mixture* of hot air and ozone. 

-A. B. S. 

Ileat-insulutor. H, Mock, New Brighton, N.Y. 

IJ.S. Pat. I,297,5a3, 18.3.19. Appl., 19.4.17. 

A HEAT-INSULATING material comprises cellular sul- 
phur obtained, for example, by heating a mixture 
of powdered sulphur and sodium chloride until the 
sulphur fuses, and, after cooling, treating the re- 
sulting block with Heater to dissolve out the s^iutu 
chloride. The oellular condition may alternatively 
be produced by blowing air into the molten mas». 
Inert fillers, such as magnesium carbonate, may be 
incorporatod with the molten material, and a small ^ 
quantity of gum, resin, or wax may also be ad<M» ^ 
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Building material; Composite . E. Viene, 

Nepean township, Ont. U.S. Pat. 1,314,772, 
2.9.19. Appl., 2.0. 19. 

A RFflrLiEXT, firepioof hiiildinf' materiaJ is composed 
of Portia nrl cement, a non-combustiblo fibre, 
hvdratcfl lime, a silicioiis material, and sawdust. 

— W. K. F. P. 

Monolithic, strachue^ of ha.wU or other volcanic 

rock; Construriion of . F. Hibbo, Mauriae, 

and P. Dhe, Ihiris, Franco. Enj^. Pat. 133,440, 
9.10.18. (Appl. 16,4o0/18.) 

Asitholl-Iinif.sfone: dfiini(f(irt}ii e. of artificial . 

(J. L. V. Zirnnigr, IJerlin-Wilmeradorf, Germany. 
Kng. Put. 11,331, 3.8.10. Int. Coiiv., 8.9.14. 

Ske U.S. Pat. 1,237,852 of J017; this ,T., 1917, 1095. 
Potash and cement. Fiifi:. Pat. 132,855. See VII. 


X.— METALS; METALLUfiGY, INCLUDING 
ELECTRO-METALLURGY. 

iron; Penetrafion of — hi/ hiidrocjen. T. 8. 

Fuller. Trans. Anier. Flectroehem. Soe., 1919, 

77 — 93. I Advance copy.] 

Thk otToct of various cmiditions on the penetration 
of iron by hydrogfui was detennined by gen(‘ratin ^4 
hydrogen on the outside of a closed iron tube and 
measuring the volume of gas penetrating to the 
inside. In 1'; sulphuric acid the vclocitv of pene- 
tration waa greater for tube.s immersed without 
electrical e()nne(;ti(ms (i.e., as in pickling) than for 
tubes employed as catliodixs ; and the rate for the 
latter increased with the» current employed. Tlic 
velocity increawid with each successive electrolysis 
(in the absence of rest periods) or pickling; but 
m both cases the original resistance of the iron 
to the passage of hydrogen was restored hy period.s 
of rest or moderate heating. Temperature Iiad a 
marked effect in increasing the rate of penetra- 
tion. For tubes electroly.sed in 1% solutions of 
potassium sulphate and sodium hydroxide and in 
tap watc’F, the velocities of penetration were one- 
twelfth to one tilteentli of tlie velocities for tubes 
(deetrolysed in 1% sulphuric acid. Hydrogen pro- 
diieed hy reaction hotwenm iron and steam or inni 
and tap wuiter at 50*^ — KKP C’. p<'iietrated the metal 
at a rate d(‘ix;ndiiig directly upon the tem- 
perature. Tlu' velocity of penetration for 
o /q nickel sle<'l w’as ^lie same as that for 
iron; and the rate for tinned iron was 
greater, and that tor galvanised, slierardiscd, 
and coppered iron less, than the rate for plain iron. 
Copper was not penetrated hy hydrogen at 20° 0. 
As to the lanuner in which hydrogen is forced 
through iron tubes having walls* ,V in. thick, it is 
ennclndod that the atomic hydrogen lil>erated 
penetrates the surface of the metal and then 
assumea the molecular form which can only escape 
very slowly ; so that sufficient pressure to force the 
gas through the metal is gradually accumulated. 
Such pressures are also responsible for the cracking 
of hardened steel when the latter is pickled in acid. 

— W. E. F. P. 

Steel; Microstructure of very low carbon . 

R. E. Bedw'orth. J. Franklin Inst., 1919, 188, 

407-408. 

“ Armco iron shows a.ii unusual structure when 
quenched from between 832° and 899° C., which 
has l^n attributed to a eutectoid thrown out of 
solution betw'een these temperatures (see Brooke 
and Hunting, this J., 1917. 1096). A senes of 
exceptionally pure steels witn carbon from 0*02 to 
0 * 10 % was made by ^iug electrolytic iron and 
carbon in a vacuum furnace. On quenching within 
Hie critical range the eutectoid structures were 


produced. The so-called eutectoid is not caused by 
impurities, but represents the transformation pro- 
duct of the austenite which is stable at the 
quenching temperature. When very low-earbon 
steel is quenched from above A3 tho carbon is 
present as sorbitic needles in the cleavage pianos 
of the original austenite. Prolonged annealing 
just behw A1 causes the transformation of the 
needles into minute globules of cementite. By 
heatinji to just above A1 and cooling slowly, the 
sorbite is changed to uniformly distribiiuwl small 
grains of pearlite. — T. H. Bu. 

Steel; Inclusions and ferrile cnjslallisoiion in 

. E. G. Mahin. J. Ind. Eng. Chem., 1919, 

11, 739—745. 

PoiiTiONs of an open hearth steel rail were snb- 
jeeted to different heat treatments, and the micro 
strueture of the treated imdal examined. Tim 
orientation and relative positions of inclusions 
appear to be unalteri'd by repeated heating and 
tooling through the traiisforni:ition range, and by 
protr.aeted heating at 1100° C. follow’cd by slow 
<-ooling. Only in exceptional eases df)cs a ferrito 
hand survive long soaking at 1100‘C. and the long 
well-formed banns disappear when iron phosphide 
has diffused fairly uniformly. The recurrence of 
rmrite ghosts after repeated heat treatment whicli 
would break up ordinary carbon segregation is duo 
largely to phosphide banding, wliieli is little 
(hanged by ordinary treatment. Even after the 
phosphide distribution has been made uniform, re- 
peated heating followed hy mIow cooling leaves 
inclusions surrounded by ferrite. The explanation 
offered for the segregation of the ferrite around 
tho inclusions is that tho inclusion exists in very 
dilute solution in a limited zone surrounding the 
particle and the solubility of iron in this zone i< 
thereby lowered in some (legrce. — T. H. Bu. 

f'iirhon steels; Influence of manganese on the 

physical properties of . T. Matsushita. Sci. 

Jte]). Tohoku Inq). llniv., 1919, 8, 79 — ^88. 

Fou a stool containing 0'2., C and ^arying con- 
tents of manga nes(‘ tho following arc the constants 
observed for tho thermal coiidiietivity (k), electrical 
conductivity {<r), modulus of elasticity (k), modulus 
of rigidity {n), and coefficients of expansion at 
A'a r i 0 u s te m pc r a t u res . 


Mn. 1 1 

V. a E. ! 
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• When In tho poarlitic condition tho vuhic? arc 1-20 l(r 
;(t lao e. and l-:>s - Kr ^ at .M»o C. 

— F. C. Th. 

Silver refining; Application of the Cottrell process 

to the recovery of fume from . W. G. Smith 

and A. A. Heimrod. Cfieni. and Met. Eng., 
1919, 21, 360—363. 

The electrical precipitation installation at the 
Raritan Copper works, Perth Amboy, N.J., is 
installed at the end of a long flue system which 
includes a large settling chamber and scrubbing 
apparatu.s. Three units, each with a capacity of 
4000 cub. ft. of gas per min. at a velocity of 7 ft. 
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per min., are provided, each unit consisting of a 
Htee! framework supporting lead top and bottom 
headers connected by lead precipitator pipes. All 
parts of the precipitator which come in contact 
with the gases are lined with lead free from anti- 
mony, as the gases, which contain selonioiis and 
solenic acids, oestroy lead containing as little as 
1)1 Sb. Kach unit contains .*)() collecting elec- 
trode pipes, 16 ft. long. The four corner pipt*^ 
are 11 in. diam., and exert a .stilFtoiing t>ircct on 
the system, while tin* remaining pijies arc S in, 
diain. The inlet to each unit may he clo'-a'd l>y a 
li(iuid sealed “ jug ’• damper, whicli facilitates 
cleaning oat by a wasliing system installed in tlie 
top lu’.ulcr. I.ead covered iron of star section 
round wliich similar lead covered wire is wrapped 
spirally, is accurately centred in tlie pipi's, and 
is supported from 2 in j)ipe busbars, the bottom 
of the electrode systiun being tied togc*iher by a 
sway frame. The available power snpi>ly is trams 
formed to a potential of 65,000 volts at the base 
of the jireeipitalor. The precipitator, when 
tlean, removi's jiraeticallv the whole of the 
" fum(‘ ” from the gases, and overloading of the 
pifx'S is tH^dily indicated hy the genc'ral operation 
and by the switch board instrunu'nts, -(\ A. K. 

'rttmjslrn si eels; Some jihj/sicoi vonsfiinis of . 

K. Ilomlu and T. Matsushita. Sci. Itep., 

Tuhoku Jmp. I'niv., 1919, 8, pM. 

Thk following figures have been determiiK'd : — 
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,r „ rlc-ctriral coiulu«'U\ity ( 111 ♦). 

K--! modulus of cluMticIty ( 10 

A iiiiih/otii s. II. dnUouiol tf(A(l (jtnn . 0. Paal 

.uni H. St(‘yiT. Kolloid Zeits., 1919, 21- 26. 

Thk gold amalgam sol piciviously described (ibid 
1918, 115) is partially oxidis<‘d liy tlie air, and 

changes its colour to a .somewhat browner tint than 
that of the fresh .sol. It may b(^ brought back to its 
original colour hy the addition (»f a few drops 
of hydrazine hydrate solution, A small tjuanlilv 
of tho sol was kept in solution for 22 weeks, and 
in this period became more fiery red in colour 
and deposited a heavy grey gel. The remaining 
solution w'as dried in vacuo, and gave a dark violet 
substance which was in tho form of laminaj with a 
bronze tint; it was completely soluble in wider 
and bad the composition AuHgo.,^. The gel con- 
tained 5*82% of lysalbmic acid, which had been 
used as a protecting colloid, and hud the com- 
poeition AuHg,.,. It was non-reversible. — J. F. S. 

Copper concentrate; Nodulising . O. Lach- 

mund. Bull. Canadian Min. Inst., Sept., 1919, 
960^954. 

Thb best method for the preparation of copper con- 
oentrate, derived from the flotation process, for 
blasb-furnace practice, consistB in nodulising it by 


! passing it through a revolving cylindrical furnace 
! or kiln. The loss of fines from dusting is prac- 
! tically nil. Piilverisoi} coal can bo used succoas- 
i fully as fuel, and in this form inferior grades of 
coal may be employed. Tho sulphur retention is 
under l>ctUw control when pulverised fuel is used, 
j It is csiiinat<Ml that the (ost per ton of conoen- 
: tnito nodulisc<l should not exceed 50 cents or, 
including ovciluucl expenses etc,, 1 dollar per ton. 

. The cajuKity of a kiln 100 ft. long by 7 ft. internal 
' (linrtK'tcr sliould h(‘ aliout 100 tons of concentrate 
I per 21 hours. 'P. H. Bu. 

j Tin; .l/m/i/w.v nt ,>} -- A. (haig. .1. Tnd. 

I Fug. ('hem., 1919, 11, 750- 758. 

I Aktku di'composifii’; the sample with nitric acid, 
j and liltcring, flu; liltrato is treati'd with Hulphuric 
! aciil for the sv‘paration of lead sulphate. Tho 
j tin precipitate is ignited to constant weight in n 
; mnfllc, and may he treated witli nitric acid and 
again ignited to enBur(^ comideto oxidation. Tho 
residue i.s eov^’red with hiilphiir fusion Tuixtiiro 
(K^(T), Tl, iNad-d), 10, S 10 parts), fused, lenehcd, 
filtered, and ignited, and tlu- eojipm- and the iron 
are dissolvt'd out with liydroclilorif! acid. 'fho 
residue contains stamiic oxide, hut must he cor- 
re« t(’(l for ‘^ili^•a etc. and for tin in tho solution. 
'I'lie acid solution is evaporated with snlplinrie 
aeid, and any h'ad sulphate prc-cifiitaO'd i.s added 
to that prt'viously «('parated and the lead dissolved 
by imams of ammonium aeetati' and determined uh 
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. liromaU. 'J'lie; alkaline hltraie rrom the sulphur 
iusion contains the antimony. Arsenic and phos- 
phorus are best determined in seiiarate portions 
of the sample, d'he acid hltrato from tmo lead 
sulphate is electrolysed for cupper. Hydrogen sul- 
phide is passed into the spent eloctrolyt(‘, the pre- 
cipitate containing cojipcr and tin, the respective 
weights of wliich are added to the main quan- 
tities. Munganefto, iron, aluminium, nickel, and 
zinc arc left in the filtrate. Tho iron and alumin- 
ium may be .siqiarated hy the basic acetate method 
from aw almost neutral Kolutioii, a.s nickel is pre- 
sent only in small (juantity. Manganese is pre- 
cipitated ill the liltrato from the iron hy means 
»)f ammonium porsulphali!. The nickel is separated 
from the zinc by dimcthylglyoxime, or the zinc 
j>rccipitalcd liy Treadwell’s salting-ont method. 

T. H. Bu. 

[Aluminium] dust eiplosions. G. Bauer. Z. gea. 

8chic8s- u. Sprengstolfw., 1918, 13, 271J~278. 

Chem. Zentr., 1919, 90, 11., 905. 

An apparatus i.s described for determining the 
explosive limits of mixtures of inflammable dusts 
and air, consisting of a chamber of known capacity 
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containing a fan and electrical igniting device. 
Ueing aluminium dust, and sloudy adding more 
dust, explosion first took place with a mixture 
containing OOl.W kilo, of aluminium to 0*0416 
kilo, of air. — W. P. 

Elect nuUpoaifi'd mctnh; Factorn governimj the 

Htruvfurc of . W. Plum. Trans. Amcr. 

Kloctrochcm. Soc., P)19, 57—70. [Advance 
copy.] 

Fiioai tlic results of exporimonis based largely on 
the “axioms of electroplating” formulated by 
Jlancroft (Trans. Amcr. Klectrochcin. Soc., 1901, 
0, 27; 19i:i, 23, 266; also this J., 1904, 1098), the 
following are siiggested as tho general principles 
on which the choice of operating conditions should 
depend ; ion of .Hotutions: Tho compound 
siilected, or its solution, should have ns many as 
possible of the properties of high solubility, good 
conductivity, stability (resistance to hydrolysis, 
oxidation, or redin^tion), low metal ion concentra- 
tion, ability to corrode the anode nearly quanti- 
tatively, gO(Ml “throwing” and covering power, 
sufficiently low price. For the purpo.se of improv- 
ing any of tho above, or conferring any other 
desirable property on the solution, addition agents 
mav be properly employed; but wherever it is 
jiossible to accomplish several purposes by the 
addition of one substance, the latter should be 
used ratlier than si'veral different substances. 
Current dcii.si/i/.* Unless coarse-grained or soft 
deposits are spoiially r(*(|uirod, tho highest current 
density that will yield satisfactory deposits should 
be employed. The permisHihle current density may 
be increased hy suitable agitation of the Bolution, 
especially of tiuit portion close to tho cathode. 
Temperature: If fin<'-grnincd, bright or hard de- 
posits are required, the tcuuperature should bo kejit 
as low as convenient, artificial cooling being em- 
ployed if nccossarv. 'I'lio temperature may bo 
allowed to rise if coarse or soft deposits are 
required. Since tho effects of increased current 
density and temperature are in opposites directions, 
it is possible to obtain in warm solutions at high 
current density deposits as fine as those producwl 
in cold solutions with a lower current density. 

—W. E. F. P. 

]ynlf(’nite; }h’tiill\(r(iii of — . .T. P. Boiiardi. 

Chein. and JMet. Eng., 1919, 21, 361 — 369. 

Thk wet concentration of wulfenite is not difficult, 
hut a number of associahul minerals pass into tho 
concentrate, which usualbv averages 15—20% MoO,, 
making further treatment somewhat difficult. 
Wulfenite has the ndv.-intago over molybdenite that 
gold is frequently associaUsl with it, and gold and 
load are reei)venKl in its treatment. Three methods 
may bo use<f. An acid leach baa many disiwlvnn- 
tages. An alkaline Icacli, e.g., with sodium sul- 
phide, is satisfactory, molybdenum going into 
solution as sodium molybdate, and lead and preci- 
ous metals remaining in tlie residue. High-grade 
calcium molybdate is pioduccnl from the solution, 
ami is used for the production of ammonium 
molybdate or ferro-molylidcnum, or added directly 
to steel, lly fusing with soda ash, caustic .‘<qda, 
and coal, lead is recovered in the form of'bidlion, 
and sodium molylxlato may be leached from the 
slag. As 90% extraction could l>e obtained in 
practice, the process is commercially feasible. 

-T. H. Bu. 

Electric furnaces; Commercial testing of metal- 
lurgical . H. M. St. .lolin. Chem. and Met. 

Eng., 1919, 21, 377-392. 

After a comparativtdy short intensive ^st, dur- 
ing which time the l)eEt operating conditions are 
determined, routine ^ork under these conditions 
is continuwi for an extended period, and a full 
log of the behaviour and output of tne furnace is 


recorded. Energy consumed should be measured 
on a watt-hour meter, preferably of a recording 
type, and thermo-couples or other reliable form of 
instruments are employed to record the tempera- 
ture of the molten metal after pouring. Metal- 
lurgical losses are determined by direct weighing 
and analysis of tho charge and product. Mainten- 
ance co.sts and renewals cannot be estimated in the 
time limit of a carefully conducted test, but the 
detailed notes may be summarised and a judgment 
arrived at as to the suitability, reliability, output, 
electrical and metallurgical characteristics, power 
and thermal eflicioncies, and labour costs involved. 

— G. A. K. 

Metals; Variation, of the specific heat during 

melting and the heat of fusion of some . 

T. litaka, Sci. Hep. Tohoku Imp. Univ., 1919, 
8, 99—114. 

Tue following latent heats of fusion are given : 
Bi 12-21, Pb 5-53, 8n KTSS, Zn 23*1, .8 13*2, 
Na 260. The specific heats of the liquid metals 
, examined are practically constant at all tempera- 
tures usod, the values being Bi 0*0356, Pb 0*0340, 
Sn 0*0615, Zn 0*121, 8 0*199, Na 0*347. Bismuth, 
zinc, and sodium show a sudden rise in siiecific' 
lieat in melting, while lead and tin show a small 
fail.— E. G. Tb. 

Patents. 

Manganese-steel sheets; Manufacture of and 

helmets made therefrom. B. A. Hadfield, 
London. Eng. Pat. 133,131, 27.9.18. (Appl. 
15,760/18.) Int. Gonv., 17,8.17. 

A PLATE or slab of sound manganese-steel is re- 
duced to a thin sheet by a series of rolling opera- 
tions at 10r)fP~1080° C., the last rolling being 
finished while the sheet is at a temperature of 
; about 850° G. Tho sheet so produced is annealed, 
lieaUKl to 950° — 1050° G. for a few minutes, and 
(luenched. Helmets or other 8hape<l pieces may 1)0 
made by cutting blanks from the annealed sheets. 
temperinK tho blanks, and pressing to the desiretl 
shape.— G. A. K. 

Iron sheets; Method of producing hy electrical 

deposition. J. II. Proctor, Wilkinsburg, Pa., 
Assignor to Westinghouse Elccdric and Manu- 
I facturing Co. U.S. Pat. 1,300,296, 15.4.19. 

: Appl., 7.9.17. 

A COMPOSITE coherent sheet is obtained by de- 
positing a layer of iron, applying to this by paint- 
ing or burnishing a (oating of an oxide which will 
not be affected by tho annealing process, then 
applying a coating of graphite, and repeating 
tlu'.se operations until tTie desired thickness is 
attained. 

Steel and other metals; Method and compound for 

weldiiKi . H. L. Siever, Erie, Pa. U.8. Pat. 

1,315,611, 9.9.19. Appl., 5.3.19. 

The welding compound contains 10 to 20% of vana- 
dium, 20 to 40% of manganese, 25 to 50% of iron, 

, 0*5 to 5% of chromium, 0*5 to 8% of tungsten, 0*5 to 
3% of silicon, and a suitable flux such as 5 to 25% 
of burnt borax. — T. H. Bu. 

Metal objects such as steel halls and the like; 

Method of testing the surface structure of . 

Dcuscho Waffen- u. Munitionsfabriken, Berlin. 
Ger Pat. 301,211, 31.8.16. 

Metal objects are subjected for a short time to the 
action of a very dilute etching fluid, and from the 
range of colorations produced on the surface de- 
; finite conelusions may be drawn as to the presence 
' of troostite and martensite. In the method 
hitherto used the action of the reagent is ooii- 
tinued until the polished surface is deeply etched, 

I and the object is thereby injtired.—O. A. M. 
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Goldf silver, and radium; Process for recovery of 

from extremely dilute solutions, particularly 

sea-wiiter. E. Bnur, Zurich, Switzerland, and 
C. Nagel, Vienna. Eng. Pat. 114,316, 22.3.18. 
(Appl. 3104/18.) Int. Conv., 18.1.17. 

Gold, silver, and raflium are recovered from ex- 
tremely dilute solutions, partieularlv sea water, 
by adsorption by adding a colloidal solution of 
graphite which is then flocculated by means of a 
positive sol such as a sol of hvdraUMl ferric oxide. 

— T. H. Itu. 

Zinc suljdtifie ores; Dcsulphurisutiun of . G. 

Higg, Melbourne, Australia. Kng. Pat. 119,223, 

13.7.18. (Appl. 11,388/18.) Int. Gonv., 30.10.17. 
'I’liK complete desulphurisaiion of granular zinc 
ores in reverberatory or muffle furnaces has been 
found difficult, the grains being left with an un 
oxidised “ kernel,” whilst roasted fine slimes are 
unsatisfactory in tho after process of reduction. 
Satisfactory desulphurisation of coarsely granular 
zinc blende may, however, be attained by roasting 
in two stages. The blende is first Ruhject.e<l to a 
partial roast in a iniiltiple-liearth furnace, and 
complete desulphiirisation is effected in a “ blast 
roaster,” . c.r/., a Dwiglit-Lloyd machine, in which 
air is drawn or forced through tlie heated par 
tially roasted ore. A i)roportion of raw ore may h<' 
added at this stage to facilitate ignition, ami in 
(luce sintering of the ore, the temperature of the 
mass being maintained below the point at which 
fusion or slagging would occur, by tho introduc 
tion of steam. The gases from the blast roaster 
may be pa.Hsed over the ore in the hearth roaslc'r 
in order to increase the sulphur dioxide content. 

-C. A. K. 

liisninfh coniiioiiii'Js and metallic Idsmath; Manu- 
fact are of — — f/ce from arsenic. N. Ilusvoid, 
llolrnestrand, Norway. Eng. Pat. 119,639, 

30.9.18. (Appl. 13,802/18.) Int. Cbnv., 3.10.17. 
Titk maUirial containing ars(*nio and bismuth is 
dissolved in acid, and n partial precipitation made 
by a sulphide forming precinilant, added in suffi- 
cient quantity to convert the antimony into sul 
phidc, the solution is filtered, and the filtrate 
treated to recover bismuth. The partial precipi 
tation may be effected by a solution of an impure 
bismuth sulphide or a sulphide bismuth ore. 
Starting from sulphide bismuth ore a quantity of 
acid may be added, which is insufficient for com- 
plete solution, the solution filtered, and the fil- 
trate treated to recover bismuth or bismuth com- 
pounds. -T. H. llu. 

Ores or the like; Process for sulphatising . 

J. G. and C. J. G, Aarts, Dongen, Netherlands. 
Kng. Pat. 119,867, 28.9.18. (Appl. 15,830/18.) 
Int. Conv., 10.10.17. 

Metal sulphides or sulphide ores, mixed with an 
iron compound or other catalyst, are roasted at 
a temperature at which the sulphides are com 
pletely oxidised. The roasted material is then ex 
posed to the roaster gases, containing sufficient 
oxygen, at a temperature below that at whitth tlje 
metal sulphate is decomposed, but above that at 
w'hich the action of the catalyst is appreciable in 
the formation of sulphur trioxide from sulphur 
dioxide and oxygen. The roaster gases may move 
in a current parallel to the direction of the win 
pletely roasted material through a zone in which 
the temperature is gradually decreased. By sul- 
phatising at. suitable temperatures, the separa- 
tion of different constituents of an ore may be 
effected. In the case of zinc, blende roasting is 
effected at about 900° C., and treatment with the 
roaster gasee at a temperature decreasing from 
800° to 500° C.— C. A. K. 


Aluminium alloys. 0. 8. Wigan and W. Grover, 
London. Eng. Pat. 132,411, 6.12.18. (Appl. 
20,mjlS.) 

Antimony or biNiiiuth or both are addinl to alumin- 
ium-cop}H'r-lin alloys to obtain alloys hiJUy resia- 
tant to the acUou of sea watt'r. Preferred composi- 
tions are : A1 90-94:' , Sn 2 -3%, Cu l--:i%, 
Sb l-^%; A1 iHV- 91%. Sn 2-6%, Cu 1—3%, 
Hi 1-3'; Al IK)- 92%, Sn 1—4%, Cu l--3%, 
Hi I— 2 , , Sb 1 2%. T. 11. Hu. 

Aluminium alloys. A. H. (’larkc and H. H. Gregg, 
London. Kng. Pat. 132,981, 21.3.19. (Appl. 
7128/19.) 

An niuminium alloy of bright silver colour, W'hich 
is readily worked, and wdiicrb will resist tho action 
of alkalis, consists of Al 100, Pb 3 -13, Bi 3 — 8, 
Sn 0 — 4 parts. \ sal isla(*tory alloy for general pur- 
poses contains Al HK), Pb 9, Hi 1, and Sn 2 parts. 
An alloy consisting ol Al 1 part, Pb 4, Hi 4, and 
Sn 8 parts is suitahh* for soldering purposes 

-G. A. K. 

Solder for (d itiuinium a)ul (dloy.^ of uhtminiuin. 
K. A. lii'opaid, London. Eng. Pat. 132,721, 

20.3.19. (Appl. 6!>Sr)/19.) 

.\ soLDKii for aluiliiniinn or aluminium alloys hius 
tiu* composition, (in 33- 6.')'v (♦>()%), zinc 26 - 

33% (30%), aluminium 7-137 (U) ,' a. K. 

j Iflasl furnaces; Pfrcine . Hibby and J. 0. 

! Jloving, Jiontlon. Eng. Pat. 132,616, 20.9.18. 
(Appl. 13,313/18.) 

In order to scenre nniformity of lioating in all 
parts of an <‘lcclri(; lurnacc lieated by tlie resis- 
; tamre offcriMl by tin* charge between imirs of elec- 
! trodes, the neutral noints of the three secondaries 
' of a single tlinM‘ iilmso transformer or of thrw 
single pliase transformers are (;()nnoct(‘d together. 
A constant ttuision is tlnucby maintained not only 
hetw'een any pair of dianu‘trically op])osiU^ olcc- 
, trodt\s, but also between any otlier pair of elec- 
trodes. 

' Copper, steel, and other mef<tls and alloys; (Uistituf, 

. workintj, and. other treahnrnt of . K. 1). 

Mackenzie and A. (3 Harclay, (jllasgow. Eng. 
Pat. 132,817, 20.9.18. (Appl. ‘ 13,283/18.) 

' Mktal ingots, bars, or jilalcs are ircutod with 
i borax over the entire surface after casting or dur- 
ing subsequent heating. It is preferred to use 
; 1 oz. of borax to 1 sq. l>. of metal, so as to give 
a fused layer of about /o in. thickness. By this 
1 m(?tliod copper and its alloys may be cast wdth a 
; much reduced “ crinkle ” on the exposed surface. 

I -G. A. K. 

I 

! Potary furnaces [for carhu nsiny and case-harden- 
i/if/J. W. O. uarbutt, Gloiic(‘Kt<!r. Eng. Pat. 
132,885,26.9.18. (Appl. 13,683/18.) 

: An inner charnl)cr (proferably cylindric.'d with hori- 
j zontal axis) to contain the goods to ho heated is 
I supported within a rotary heating chamber by 
! means of many adjustable and removable blocks 
! distributed over the cylindrical surface. The 
i blocks project through openings in tho outer 
: chamber, and hold the inner chamber firmly, so 
that, when in use, the two chambers revolve to- 
' gether, the outer chamber being supported and 
j driven by any suitable means such as tyres and 
i rollers. When it is desired to remove the inner 
: chamber for repairs etc. the supporting blocks 
I are all slacked off, and for some of them blocks 
carrying rollers are substituted, so that the inner 
chamber can be moved out on to a truck or stand 
that may also be provided with rollers. Heat«ja 
supplied to the space between the two chamWs 
from a fixed fire-box at one end, gas-tight joints 
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between the loLsiry part and the firebox at one 
end and the fixed exit flue at tJie otlier end beinfi 
maintained by ton;i;ues and grooves or other suit- 
able lueiins. The erul ot tlie inner chamber next 
the firebbx is permanently closed, while the other 
4 ‘nd is provided with a door, and the material to 
he treated is maintained at the hotter end of the 
inner ehamhm- either by providing the latter with 
low lielieal rihs as deserihed in Kng. Pat. 125,4.'<t 
(this lilll), d72 a), or by tilting the wliolo rotat- 
ing part of the furnace, which for this purpos*' 
may lie moiintcsl on a suitable frame which is itself 
supported on friction wheels and tilled i.n altt'r 
iiate dirc'f lions, foi- lusating and for <miptying, by a 
worm and (piadra nl . ii. .M . 

MctaU.\ji,r\iu'(d jiundrc. AV. (). Horeherdt, Austin- 
vilh'j Va., Assignor to d'he New .lersey Zinc Co., 
New York. IJ.S. Pat. l,:un.2G7, J6.9.1«. AppL. 
27.8. IH. 

Tiik eombiihtion ehamlK'r of the furnace has an 
oriening in its roof through wliicdi it may he 
enarged when a valve is scT in one position, and 
which is put into eominunieation with a tlu(> when 
the valve is liiriied into anotlu'r position. 

— T. If. Bu. 

(!r\itii)}e niclihni fiiiidicr. Basse imd S(dvc\ Altena. 
(»er. Pat. d()8,;l()7, .‘1.10.17. Addition to Oer. Pat. 
;107,;{0L 

\ cuncam.n furnace is piovidcsl with a Hupcr.strue- 
turo in whe li the aii* recpuixid for the fire is pre- 
heated by pa.s.dng tlirougli a system of ducts adja- 
et nt to duets for the inodurts of combustion. Tlu' 
products of combustion may finally pass upwards 
through the’ charging spaeo above the crneible to 
iirelieat a eliarge before it enters the lati<‘r. 

-J. II. L. 

I'drndi'v for inrlinM} incfah; Itfvvrhrrniorif . 

K. .Meitu'l, Halle, (ler. Jbit. .Ill, 176, 22.0.17. 

In a re\ei l)eratory furnace the boarth slopes down- 
wards slightly towards tine lino end and is divides! 
into two parts. 'I'lu' part lu'ar the grate is sub- 
ject to th<} direct ai tion of the furnace ga.ses and 
serves for the melting of the charge. The part near 
the flue is protected from the furna(X3 gases by an 
arched roof, ov<t which tlie gases ])ass to the Hue. 
This arelied roof extends downwards to the hearth 
itself, leaving only an orifice at tlie bottom through 
which the metal from the molten charge, w'ithoiit 
the siiporiiatant slag, is admitted to the covered 
portion of the hearth, where, being heated only 
by radiation from the roof it remains molten wTtli- 
out oxi<lising, and w lienee it can be withdrawn as 
reqiiiri'd. — .1 . II. Ti. 

iH ^ A t y-i'ool <’tl ■ --- - for ntt’chd u icnl rodsf- 
ihff fiirndcps rtr, I'hv.rr.st (Jes. m. b. H., and 

.1 . AV a 1 m r a I h , ( A )1 e g 11 (\ ( ; e r . Pa t . 1 2 , 7S8 , 2-*) . 1 1 . 1 7 . 

Tuk arm is liollow and momih'd on a hollow shaft, 
and a stream of lold air is passed through them. 
A batlle-plate din'cts the cold air directly on to 
the hottest part of the arm. The arm is eo shaped 
and machined that on putting it in place and turn- 
ing it through 9lP it restvS tightly and firmly on its 
seating in the hollow shaft. The wmll of the shaft 
is arranged to protect the connection lietween it 
and the stirring arm from furnace dust etc., thus 
preventing binding and enabling the easy removal 
and exchange of the stirrer.— B. V. S. 

Electro-platinij and elect ro~cleanimj njxparatus. 
A. Ness, Glasgow. Eng. Pat. 133,162, 4.10.18. 
(Appl, 16,142/18.) 

A HORIZONTAL rotating drum is mounted so as to 
owrhang the mount^g pedestal, tho lower por- 
tion of the drum passing througli the electrolyte 
contfiined in a tank, An aperture in the free end 


of the drum permits the entry and removal of 
articles and allows of circulation of the electrolyte. 
Longitudinal bars of triangular section are 
arranged in the drum, so that if the drum is rotated 
ill an anti-clockwise direction the immerHe<l 
articles are agitated in the electrolyte, but if tho 
flriim is rotate clockwise the articles are lifted by 
tho scoop shape of tho bar and deposited on to a 
shoot communicating with a tray out of contact 
with tho solution. Tho aiiodo is corrugated and of 
segmental construction, and contact of tlio ratlmdo 
with tlie articles to be treated is made by a iinmlu'r 
ol round-headed bolts through tho casing of the 
(Iriiin.- (\ A. K. 

doatiim metdh with lead ur //.s‘ allons. R. AV. 
Thompson, Leith, and .1. Morri.^jon, Saltcoats, 
N.B. Eng. Pat. 133,179, 1-1.10.18. (Appl. 
16,695/18.) 

A vrux to Ijc applied to tho sni face of metal ladore 
the application of nioltfui lead consists of a solution 
(28° Tw., sp. gr. 1*14) containing 36% of ammo- 
nium chloride, 48% of liydrochloric acid, and Id'o 
of zinc. The soliit%)n may be dritnl and used in tho 
solid state. No preliminary tinning of the metal is 
required. — C. A. K. 

Hejmetorij iiidleritils \mefdls]; Proee.^fi of making 
d.ue.lUe hddie.s of p. Oranee, New' A'ork. 

r.S. Pat. 1,297,1)00, 11.3.19. Appl., 5.2.17. 

An auxiliary binding material (earhonaceous siili- 
stanees or oxides or nitrates of chromium, /ir- 
eonium, thorium, ote.) in tho gaseous form, jiru- 
«liiee(l by the vola til isation 'of siiitahlo electrodes in 
an electric arc, is admixed witli tho powdered re- 
; iractory oxide (e.f/., of tniigstcn, molyWeninii, etc.) 
bv the aid of an air blast in a Bessemer eonverter. 
The product is mouldeil and reduced, whm'eliy tho 
iH'fractory metal is obtained in dnetilo form suit- 
able for drawing into filaments. — T. 11. B. 

MoliihdeiDuii ores; Separation of T. It. Fdr- 

land, Hangesuiid, Norwav. (i.S. Pat. 1,308,735. 

1.7.19. Appl., 4.4.18. 

AIolyiidknum sulphide ore is treated with a current 
of chlorine gas at a lemjieratiire above 268° C., 
w^hereby inolylxleniiin ihlorido is volatilised and 
may bo recovered by condensing the (‘Scaping 
vapour. 

SinieeiiKj machine,, AV. Al. Davison and G. C. 
Riddell, Port Pirie, S. Australia. U. S. Pat 

1.315.910.9.9.19. Appl.,:L8.17, Renewed 12.7.19. 
A TRAVKLLJNO grato having bars running from front 
to hack, with tho top edges hovelled on each side 
and tho cross ribs or frame di’opped some distance 
below the top of the bars, travels over a suction 
wind -box and beneath a source of lie.at such as an 
oil Imnier. — T. II. Bu. 

G/'c.s, furnace product.^, ure mi.rtures, and the like; 

Peoeess itf roasting [and sinterinQ] . E. B. 

Kirby, St. Louis, jAIo. U.S. Pat. 1,316,726, 

2.3.9.19. Appl., 21.7.11. ’ ’ ’ 

Einkly-dividko ore or other material is confined in 
a thin sheet in a receptacle, and a gaseous mixture 
previously heated to the desired degree is pass^ 
through it. The percentage of oxygen in the gases 
is at first restricted so as to prevent sintering, and 
subserpiently the oxygen content is increased to 
such a degree as to induce sintering. — C. A. K. 

Metals; Process for extracting . E. Moulton, 

Salt Lake City, Utah. U.S. Pat. 1,315,982, 

16.9.19. Appl., 18.4.16. ' * ’ 

I An acid and an alkaline solution of a metal are 
I contained in a cell which prevents mixing of the 
solutions but permits the passage of an electric 
I current from one to the other, the cathode being in 
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the allfaline solution and tho anode in the aeid 
solution. — T. H. Bii. 

(Ires: A pi'iiratuH for [ elect rirolhj'l treatinn — — . 
C. (’nnnvell, Berkeley, Cal. IMS. Pat. 

Appl., 3 O. 6 .I 0 . Peneued 21.IM7. 

Onn pnlj) is iK aled electrically in ( los(‘(I eontaiin^rs 
diviilcd into eotni)artinents hy liori/.ontal partitions 
uitli conio'clinju!; pa-^sa^^es jitieni.it injj: at niipositr 
ends. Each ciunpjulinrni is lilted uith carlxm lo)> 
jind bottom [iliite electrodes, and with ji spii.il eon- 
\eyor.— C. A. K. 

7’/a; Process fur rcnioviuij - fiuin iron. (’. P. 

'I’atro and C. J)(dins, Assi;j;nors to H. It. Ilrierly. 
Sejittle, W'iish. IJ.S. Pal. J,dl<)/d‘2d, ‘Ad.'.MP. 
Appl., 11. 10. IS. 

A CdATiNf; of tin limy he removed from iron by sub- 
jeetin;:: the metjd, in contact with c.irbon. to the 
action of ;m alk.-dine h:itli. ('. A. K. 

/A nc-ii}<i n ltd lose ollm/, 'F. I leldvtbmid i A.(i., 
Jvsscii. (icr. Pat. .'101, 7M, L^S..V 10 . 

An idloy of zinc with not more 'limn 1 of man- 
t'anesi^ is jdiout twice as liard as zinc by tin' Hriindl 
test, has idioiit dO, . mois' resistjince to impact, and 
in contrjist witli known zinc .dloys can he for)j;<‘d 
when w’tirm and c;ni idso he stjimped and rollei!. 
It can seiwe .as a snhsLitnto for copper, hronzs', and 
brass. Sm.all <pnantiti(\s of jdnmininm, sili<<m, 
<hromiiim, jind nickel niay lie prcMUil in mhlitioii 
to iJm nnitpra nose. M. V. S. 

/Anc ollui/. free fium /“e T, tiuld' chniidt A.db. 
J'lssen. (o r. Pal. .' 101 , 7 Sd, 20.7.0). 

Ai.i.oys contidninj.!; about 00 ' of zima .alon;^ \ ith 
cojiper, jdmninium,* and )nany;ane,s»*, tin' bast 
h<'twe<'n th(' lindts o*' 0‘2d' ' and d \ east and work 
Well and havt' nna ha ni( ;d fpudities littine lln-m for 
use as iirnnitiiia'S, he:n'ini4,s, etc. 11, W S. 

/Amc-h'ul oliioi. 11. I'kalki-nbefe, Wecdzi’n. (ler. 
Pat. .‘111,S;10, IS. 10,0), Addition lo (ler. Ibits. 
;{ 00 ,I 11 , ;i 00 , 00 d, and :i 00 , 0 d.'> (this iiOO, 

202 a, ;17.1 \). 

'i’liK iron content of the jilloy speeilied in the chi<‘f 
jintent fZn Ol'O, Pb ,'ld, Fe l O) may he redneisl to 
J M d ho alloy is [)rep.are<l by fusing a zinc iron 
alloy in a tt*'‘' 0 diilo ennibh', rcmiovin^ the dross, 
and then jiddin^ the Icsid, which may ran} 2 ;e from 
1 to 7)/' in the final alloy.- (k A. M . 

Alton of zinc, ro]}]iri\ onil ot mnininm. P. Stock 
und ('()., Herlin, M;n’i('nfel<l(*. (icr. J^at. ‘112,701, 

J.O. 1 . 5 : 

TllK alloy ( onlains 100 inirts of zinc, jdiout 3 parbs 
of copper, and about o ])arts of idumininin, the 
< ()f)j)cr and jdnmininm to^(’ther vjiryinj^ ladaveen 0 
and S‘5.'M It possesses hitth tensile Rtrenj^th and 
resistance to shock, jind is suitable for highly 
stressed parts siicli as bushes, hearings, and hjinds 
for shells and mines. T. IT. Bit. 

J^ulphide ores tuul inetalluryirnl prod nets {espe- 
cially iron sulphide); Process for treatment of 

for recorerjf of the sidphvr combined u'ith 

the metal. l)et Norske Aktieselskab for IClcktro- 
kem. Tnd. Norsk-Industri-HypoU'khank, (diris- 
tiania. Ger. Pat. 313,122, 2d.H.l.>. Jnt. Conv,, 
29.0.15. 

The material containing sulphide i.s healed in the 
presence of a gaa which is without action on sul- 
phur to a temperature at which the molten sulphide 
decomposes with separation of elementary sulphur, 
a low sulphur matte being left as residue. 

—B. V. S. 


XoUc metals; Mechanical process for conrniirat- 

imj . W. Niiher, Pforzheim. Ger. Pat. 

313,131, 8.10.10. 

Giiks or other materijd in which nohle inetals are 
spjirscly dissi'inimited are heated to GOO'^ — 1000“ C. 
fm- Ji definite tinu‘, and then suhjeeted to magnetio 
sepjiration, ihe n'sulting com (uilrat-o containing 
iln> imhle nu'tjds being woikcd ii[) in the u.sual 
maimer, d. S. G. T, 

I't'rs and si/nilor t<-uls: Mi llnxl and a pparato S for 
slinrpruhio hu corruston . X. P. Niolscn., 

Aarhus, ami N. L, Mres <‘nd(uf, Aahylij, Deri- 
nmik. Kug. I’at. 132.030, I2.I1.18’. (Appl. 

1^,33.3/18.1 

PArrfiir n'rldino [ : lirijulal itiij the rurrrut in |. 

Bnlish 'I hoiinon I Imi.stou ('<>., Lfd., London. 
From (iv'mw.d FU'clrit' Go., Sclumeetadv, N.Y., 
F.S..\. Fmp.. 1‘at. 133,1.30, 0.10.18. ^ (Ai)pl. 

10.111/ IS.) 

Sfnls: Treat ment uf idloti - lb C. 11. Marks, 
l.oiidon. I rom Six'. Anon. lt;d. (do. AiisJildo A. 
Go., (ieim.a, lljdy. Fug. P;it. 133,0(;0, 20.5.17. 
(.Vjipi. )ii8r/i7.) 

Si-K r.S. Pal. I.27t!.5.33 ol 10|8; ibis. I., 1010,-107 A. 

('o^iiiKis of inrr rotlh inelnts; J^rorrssns for 
nothiio/ -- .\lplm Prodiiels Gu., liic., 

A.ssigmx'.'j of ,\ . jiml i\l. Iliiscli, New' York. Fng, 
P.it. 110,211, 17.0.18. (Appl. 15,122/18.) Int. 
Gcuv., 17.0.17. 

Si.K r.S. Pal. 1.200.0 II of MIS; this.!., 1010, MS A. 
Ore roastiiKi fnnoirrs. lb 35 Goldthoriic, Chi(;ago, 

r.S. A. ’ibig. Ikd. 1;I3,230, 20.1.10. (Appl, 
I 101/10.) 

Si;k r.S. Pat. 1,205.720 of 1010; this J., 1019, 330 A. 
t ' f Ih^inif hraf of sliii/. Gci'. J’a 1 . 31 1 ,039. Sec' 1. 


XI. ELECTRO-CHEMISTRY. 

I nsidaHiui mot eriafs ; Penri rol ion of nwislure in 
- . G. .1. l{otlim(ini. .1. T'rauklin Just., 1919, 

IK8. 109 -110. 

No.m, of Iho .stjimbird insidatiiig materials 
cxamimal wjis moistuiavpioof . With unlreaUHl 
jijipcrs thcro w.as immediati' piuitralion of 
moist ur<‘, hut [>ap<‘rs impia'gnated with insulating 
eomjiounds, tia'jiOal (Totli,^jmd condensation pro- 
ducts, sm h as “ luikclibi micjirta,” show'cd very 
simill peiieM-ation, When penetration waw slow 
ih('r»‘ was little difierc'nce, wdudlier liquid water 
or s.aturjile<l vapour w'us in contact with the insu- 
biting sheet. AVitli “ hakelite miejirta ” the peno- 
tratifin was iiuh'pemlent of the thiekm'ss. A srmdl 
rapid iiicreasi* of jieiudiui fion of wat(‘r witli time 
wjis ohscfved, tlu'ii pr.artieally no iiiiTejise for a 
longer p(*riod, ;iml limilly a gr.adu.d imrejisc at 
;i practiejilly <oiistjint rate.- 11. Bii. 

Hlect rorhem iral o,ridatn>n of fihr/ods. Fichter and 
A< kei Ilian n, Ser 111. 

Patiath. 

Phduir. batteries. L. Rjdiinovitrh iuid A. Mond, 
Loiid.m. Fng. Jbit. 132,180, 8.7.18. (Appl. 
10,813/18.) 

]v a primary hath ry the posit iv(‘ electrode con- 
.'usts of a mixture of graphib; jind a depolarising 
;ig(‘nt (pyrolusite) irnpregnati'd with a colloidal 
solution of one or more metal oxides of the iron 
group (manganese) capable of dilTercnt degrees of 
oxidation. 33ie negative may be gurroundod by the 
positive eleetrfMio, the latter serving as container 
for the battery. — W. E. F. P. 

F 
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Storage battery. s’ p“;’ 

AsHii.nior to NntionnI Carbon f c. . • 

1,30;'!, 5i:i, ]3..o.iy. 

In a proros^ of pa.^t/nK battery cride ibo louw 
half of Ih.' iirid is hlocKcd up. and /i pas U^fornind 
by alum-sir^ a solution of sulphuric acid by means 
of 11 strciini ol air cont.iininK an oxide of 
siismuision-is Sfiravcd into tho upper halt, Ihc 
itr/n Uli of the !icid hein- ttradua l> increased .us 
sui(««ii’c l.uyers are depositerl. The find is then 
tiinufl over and tlif* iinpn.^trd^porfjon .spni.'.cd in 
the same manner. -7W. K. F. P. 


Sfonme hdtUric.t; Netjctive 
W. Morri.son, Cliiea^o, Jll. 
2()..5.Ilh Appl., 23.9.18. 


plate for lead . 

F.8. Pat. 1,301,102, 


A i.KAi) M:ridj suitably ehnr(»;od (with lead oxides etc.) 
and drie<l, is soaked in a solntioii of a lead salt 
and then subji'cted to electrolytie roduetion, 
wherehy tho active material becomes penetrated, 
and eieetrically conneeU'd ^ wiUi tho p:nd, by 
electro-deposited lead. — AV . F. F. P. 


i^tomoe batlerirs; Framework for supporting the 

active material in . Akkumnlatorcn-Fabrik 

A.-C., Berlin. (Jer. Pat. 208,812, 0.0.15. 

The Iramework i.s compo.sed of a sodiurn-lead alloy 
eoutainiiifi; 0‘5 1 % Na. It is not atiacked by sul- 

phuric acid and posse.s.scs tho re<piisiU* mocha lui.i 
stronj/,th.- 1. S. (J. T. 


Alloy \ ; Jif ceil ical resi.dauee 
Williams, Cambridge 
25.0.18. (Appl. 15,555/18.) 


|. A. L. W. 

Fat. 132,872, 


An' “ alloy ” possessin}^ a lii{i;h electrical resi.staiKA* 
when eohi, but liecominp!: a prowressively good con- 
duelor wbou heated, is obtained by beating to- 
gether copper and mica until the metal melts and 
is absorbed bv the mica, producing a glass-hk(! 
material. The mixture may contain a small pro- 
jmrtion of carbon, and as an example may consist 
of 75% of copper and 25% of mica. C. A. K. 


[Fleet iieai\ resistanee; Arw 

variable ~ under the 

T. W. Case, Scii)io, N.'l , 
1(3.9.10. Appl., 10.2.17, 


voiiii/onntl showing 
influence of light. 
II.S. Pal. 1,316,220, 


A iiESTSTANCE element formed ot a compound ot 
bismuth and sulphur.— W. F. F. P. 


Fjlectne Jurntiees. Fi. L. (Irosby, Detroit, Mich., 
U.S.A. Fng. Pat. 132,870, 2,5.0.18. (Appl. 
15,000/18.) 

A CYLiNDiucAr; shell lined with relraelory material 
i.s provided with electrodes arranged co-axially and 
extending Ihrough the ends of the furnace and 
eaiiuble of axial movement. Two travel rings are 
arranged around the furnaw' chamher, the common 
axis of the rings being inclined U) the axis of the 
furnace chamber, so that on rotation the molten 
contend of the iiirnaee are eauswl to move from 
end to end. Heating of tho charge occurs on the 
surface directly from tho arc between the electrodes 
and also at the bottom of the charge by means ol 
the heated rotating furnace wall.-C . A. K. 


Electrode, for clceirie furnnees. P. Sejournet, 
Paris, Assignor to Sue. Electro 
Franeaiso, Froges, France. 

16.9.19. Appl., 0.12.18. 


r.S. Pat. 1,315,002, 


Di8T1Uhutto:< of the current in an electrode is 
obtained by providing tho lead with exteiwions, 
which engage in rc'ceases arrangetl diagonally at 
tho upper end of flie electrode and are kept in 
place uv moans of a conducting compewiHon. 

^ ‘ * — W. E. F, P. 


' Electrodes; Process for the production of hdlow 
cylindrical and ring — 

Sciiwieger, Berlin. Ger. 1 at. 313,238, 9.1.18. 

Tnr electrodi'fi are constituted of a metallic wire 
or tape wound spirally, adjacent turns of tho spiral 
bciiif' put iJito metallic connection by a coating 
of metal applied by the spraying process. To 
improve the contact lietwecn tho spiral body and. 
the coating, tho former is preferably roughened 
on the Hiirfaee and heated to 120° C. J. n. D. 1. 

Ozoniser. Siemens u. Halski; A.-H., Berlin, (nu-. 
Pat. 312,642, 21.0.17. 

4’ifK ozoniser i.s eomposed of two sejiaratc di.scbiirg(‘ 
tul>es, united below in tlio form of a U-tube, the 
'^as passing from one limb to the other by way ol 
(be bend in the F, which is somewhat constricted. 
Internal and external poles are arranged in tho 
usual manner in each limh, Aii inner electrode 
dips into liipiid contained within the inWrnal pole 
(,f oacli liiiili. The U-tiibo is iiliioea in a vessel eon- 
laining liiiuid into wliicli the second electrodo is 
introduced, (ias is passed into and out of the 
di.scharge space by means of tubes placiHl aiiove the 
l.op of the external cooling halli.— J. H. F. 4. 

Flecfric furnaces. Britisli Tliomson-Hoiiston Co., 
litd , London. From General IClcctric Co., 
Seheneciadv, N.V., I'.S.A. Eng. Pat. 133.002, 
0.2.18. (Appl. 2368/18.) 

See U.S. Pat. 1,281,521 of 1918; this J., 1010, 40 a. 
Di.'^iKtsition of inflaiiimtiltle r/u.s'r.s, U.S. Pat. 

1 O/Uluri VIVr; 
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Fals; Technical hydrogenation of with nickel 

a'< cafalvst. Tj. IJhiiclohde and Svanoe. Z. 
angew. Clu ni., 1010, 32, 257- 2(32, 260-272, 276- 
280. 

The hydrogenation of cottonseed and wliide oils 
was studied in laboratory apparatus embodying the 
principles of Ibo apparatus of Normann (this J., 
1001, 2(3), Wilbu.srliewitseh (this J., 1011, 0(36), and 
Erdmann (this .1., 1000, 044). As far as was pos- 
.siblo tlie conditions of the hydrogenation were 
varied in a comparable manner in the three pro- 
ces.scs, and tho ellects were measured by deter- 
mining the iodine values, refractive indices, and 
mcliing points of the fats. It was found that, other 
conditions being constant, tho speed of hydrogen- 
ation increased with rise of temperature up to 
17(F C., but that there was tlnui little further 111- 
i reas(> up to 200" C., and none above that tem- 
perature. AVith the apparatus of Normann and of 
Wilhuscliewitseh an increase in tho amount of cata- 
lyst (up to 2' 4% nickel) reduced tho time of hydro- 
genation to an extent approximaUdy inversely jiro- 
porLional to the qiiuiitity of catalyst added. 
Incn'asing tho rate of stirring increased the 
speed of hydrogenation u]) to about ^ 3200 rtv 
vll9utions per minute, but between 32(K) and 
48(K) revolutions there was no increase. In 
Normann’s apparatus increasing the amount of 
hydrogen introduced increased the speed of hydro- 
genation, especially in the ca.se of cottonseed oil, 
hut there was no advantage in increasing the 
quantity above 50 litre.s per hour when 150 
grins, of oil was used. In Wilbuschewi tech’s 
apparatus the increase in the velocity of 
hydrogeiuition was approximately proportionid to 
the pressure. Comparative results showed that 
AVilbuschewitsch’s apparatus effected the most 
rapid hydrogenation, whilst Erdmann’s was the 
slowest. ^ The solubility of hydrogen in the oil was 
small, but increased with the temperature and was 
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about 5% by vol. at 150° C. Kxperiineuts with 
difiererit types of nickel catalyst showed that pure 
nickel wiis inucli loss effective than nickel on 
kiesclmihr. A decrease in the activity of a cata- 
lyst kept under proper conditions for a limit*'*! 
time (six weok.s) need not Ih^ feared. Tiu> teiii- 
porature lias a Rieat intliience on th*‘ activity of 
the calulyst. A fat hydroj^enated at 17U°- 2(10’’' 
showed at first a lower iodine value than when 
hydrogenaUHl at 150° — 170° C., hut when hydro- 
j^'Miated tor ])erio(ls lonp:er than lour hours tlu' 
iodine value of the fat hvdroj^enatod at the lowi'r 
U'lnperatiire was the lowi'r. 'I’he constants *»t 
hydrogenated fats (iodine value, ni.pt., droi»piiig 
point, and refra(‘ti\t* index) stand in direit rela- 
tionship to one another, and to study the eoiirso ol 
hydrogenation it is tlu'ieloK' only necessary 1<J 
determine tlie refractive ind(*x of the products, 
in separating the fattv aeids of hydrogi-nateil 
cottonseed od by the iead-fdher method it was 
found that the separation was most ditlicult when 
the liquid fatty acids liad an iodine value of 
92'4 (olcio acid), and tliis was attributed to the 
conversion of the linolii; acid into u solid isonu'ric 
oleic acid (whidi K('})arated with the solid ac ids) 
instead of into the ordinary oleic acid. In the case 
of whale oil the (onclusion wn.s drawn that the 
elupanodonic acid absorbs four mols. of hydrogen 
and is converted into a linolie acid without forming 
a linoleni*! acid as an in termed i.it»* product. 4'his 
linolie acid also iirohafdv yii UN an isomer of oleic: 
aeid.--(.\ A. M. 

Od fini/i j)ca-iiiih\ [nuti/n.s nuisl. X. Schiie' ami 
11. L. Maxwell. Chen . News, IPIP, 119, 1^5. 

Two samjiles of hand-shelled arachis nnUs yiel«l('<l 
over 50' , of oil (i.'alcnlatcd on the kernels), '‘’he 
oils had iodine valin s O i r) and 05, ;iml sapoiiilica- 
tion values 1()7 and 202 n'spc* I ively. the latter 
vaiues beiiu'' about 2 ' higher than those pre- 
viously I'l'eorded, - (\ A. M. 

Tsnhuki oii.'i /rom Ihv Sfu'cn J.d(in<ls of Izu. *S. 
Nakatogawa ami S. Kohayashi. K<5gy*’> Knagaku 
Za.sshi or. Chem. Ind., lokyo), lOlO, 22, 435 
450. 

'riiK examination of tuelve samples of tsiihaki oil 
from different localities in the Seven Islands of I/ai 
revealed no very notable differenees in pnqx'rties. 
'Fhe fonstant.s varied hetwecri narrow limits as 
follow.s: Sp. gr. at 0-0151 OOlOl ; 

acid valu(‘, 1’^'- Z'O; saponification value, lOO’O — 
102-6; iodine value, 77‘33- -^l lO; rt'fraetivo index, 
1-461^5'- 1 -‘1606. Biehor’s leageiit (eoncenlrated 
snlpliuric acid, fuming nitric acid, and water, equal 
parks by weight) gives a bright hluisli-greon colora- 
tion with tsubaki oil, and on stamling the oil 
solidifies to a yellowish-green mass. The sanu? 
coloration i.s produced by nitrogen iieroxidc, and 
it i.s probably due to the absorption of oxides ol 
nitrogen by the oleic a( id or its glyceriiles, which 
form the chief constituents of the oil.— (J. F. M. 

Sutph07i(itf'd oils; Analysis of -- — . Jleport of a 
Committee of the Society of Leatln’i* 'J’rades' 
Chemists. J. Soc. Leather Trades’ Ch(*ni,, 11)19, 

3, 101—104. 

The following provi.sional motliods have been re- 
commended: — Moisture: 20 — 30 grin.s. of oil i.s dis- 
tilled with 75 c.c. of water-saturated xylol or heavy 
mineral oil, the distillate being collected in a 
Sutherland tube. Ash: 2—3 grins, is gently ignited 
in a dish or crucible until all the carbon haa been : 
consumetl. N on-saponifiable matter: 10 grms. of 
oil is boiled for cme hour under a reflux condenser 
with 6 c.c. of 2N alcoholic potash. 60 c.c. of water j 
is added, and after allowing to cool the mixture is j 
transferred to a separating funnel and shaken j 
three times with 50 c.c. of petroleum spirit (b.pt, j 


40° — 75° C.). The spirit layer is washed throe times 
witli 50 c.c. of wuiter coiitMiniiig 10 c.c. of ethyl 
al*olu)l. The spirit extract is evaporated in a 
tared ve.sM'l, cooled, and weighed. Total XO, is 
detormiiuKl hv the ibocUw-Scarle method, adding 
a little hromme or s*>dium peroxide to the fused 
mas*? to oxitlisc any soilium sulphide formed. Un- 
i oinbimd Nfl, - 1 grms. is dissolved in chloroform 
;iml sliakcn several times with 25 c.c. ol concoD- 
tratc<l brine fr<'e from sulphates. The washings 
at*' comliined, tliluted, liltered, and the Nulphiiric 
:if i<l determined as hjirinm Hiilphate. The toUd 
folly od is ilic ditii'ience between 100*^^ ami the 
sum ol moisture, ash. and non-s.iponifiable matter. 

-J). \V. 

U'o.r; (\mh ihntion'i to the ehemislry of . (k 

JbichiK'r. ('hem. -Zed ., I91S, 42, 373 371. 

Jnftu<nt<’ of tin: solnnf on tin' iomposHion of wax 

riliaitrii from tlie t rprvHsnt rrsidue of beeswax: 

Ih't'suax ohtaimsl l>y exhneling an expresst'd resi- 
due with petroleum spirit of low h.pl. had acid 
v.-iluc 212 I ; i's((‘r valiH', 51IS2; and ratio value 2-8, 
By ('\l rael inc. fhe residue with petroleum spirit of 
higher h. pi., with chloroform, and with f'.arhon 
tetr.H Idoridi', products with acid valu*' ranging 
from 2()-30 to 2.‘i--15; saponif. value from 85" til to 
!)|-il9; and ratio vain*' from 3*0 to 3 2 were obtained. 
Afriean beeswax: A sample iuelt<'d out in the 
laboratory hml ; Sp. gr. at 15° C., 0.96; ni, pt., 
<‘(1^—65° (5; iodine value, 11-65; acid value, 19-92; 
ester valui^, 79'lil; and ratio valm*, .3’98, Only a 
^mall amount of glycerides uas present. Hast 
Indian {Ohcddn) beeswax: 'i'liis wax eoi^ins no 
other alddiol than ceryl alcohol, which is in (Xim- 
hiiiation with palmitic and other fatty acidH. 
Oandefilla wax: 'I'he following av<‘rag(^ results wore 
ohlaimsl: Acid value, U)‘96; esti'r value, 33*86. 
1’his wax <onlains 50 52 of liydrocarhoiis. 

- (k A. M. 

P \ I i :n'i .s. 

Oelerytnf ; Hroei'ss of nonnifael nriny a, - C. 

X’u'geiiianii ami W . Priesli'r, (kilogne, (»er, Pat. 
312,95a, 20.H.)6. 

lii-Mn-Hia’imr. from the mannfaci ur** of glue from 
h‘atlK‘r or the residue's from thi' glin* boilors 
I are treated with bisulphate lyes or dilute sulphurh' 

' ;i( id to obtain a slightly acid Iluid with detergent 
: jn-oju'i 1 ics. TIk' lilx'iatc*! fatly acids and tlio pre- 
*ipi(,it«‘ (which can he ntiliscil as a fertiliser) aro 
scp.iraUd fnmi tin’s liquul 'I'lici latter may be 
rendered more stahle by iTi*' addition of a small 
amount of sodium carbonate, or up to 50'/, of that 
salt for the fireparatioii of a soli*! compound. 'I'hi' 
*letergent will rcinovi* dirt, asphalt, pitch, or 
miiHual oil from house limn. (Xincciitrated in 
vaeiio it can h<‘ used for n'liioving old paint or oil 
or resin varnish.— C. A. 

t'or/oi \enrao \ butter presses and. the like: i'haryiinj 
of - .1 Baker and Sons, Titrl., and W. F. 

Pn'Mcolt, London. Mric:. Pat. 13.‘J.'I26, 7.10.18, 
(Appl. 16,319/18.) 

Oils, fills, and rdlier yi eases; Method of e.i fraef- 
inij - from yarbofie, house offals,, and other 
refuse eontai iiirnf <dsn irolei. I*'. B. Ibdiri, 
London. From Cobwell Corporation, Cleveland, 
Ohio, B.S..\. lOng. Pat. 133.075, 3.8.17. 

(Appl. 11,252/17.) 

See r.S. Pat. 1,267,611 of )91H; thi.s J., 1918, 619 a. 

XIII.- PAINTS; PIGMENTS ; VARNISHES; 
RESINS. 

Patent. 

Detergent. Ger. Pat. 312,965. Seo XII. 

v2 
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XIV.' INDIA-BUBBER ; GUTTA-PERCHA. 


XV1.-S01LS; FERTILISERS. 

Patents. 


Patents. 


and the product 


llahhci" Pnjcesfi of treufimj — 

vro^h’urd tlicrchy. B,. Zortu.-ho, Jorrooii, 
Mosi.o. r.S. B.t. 20. 1.1!). Appl„ 


lo.s.lf). 

The .'liisti' itv *•! luMM r is improved hy tiootment 

uilli |■('^molls, ^oimmy jiiico ol)lainrd by eriisMin;.^ 
(ho :iii<l loaves of ih<5 mos(|uiU* idanl 

(rrosopis julijloni), oobernadora (CoviUea iridcn- 
Inhi), or holm-oak (allied to ifuerens pnsra) or 
( h<* s('('d pods o! ( Ut stil pi n ot coriara (easealoto)? 
heal.ino with uaU-r, aiul sLrainin;/,. 'Phe ra\v 
nihlie/ niav Ix' lioated with the juirs-, then mixed 
uilli sniph'ur etc., and vnleanised, or tbe vidcan- 
i.sed riiliher may lie heated witii the jiiie(‘. 

Iftiliher; /bore.s's for rv<jn\nat\i\\i rnfnniisrd . 

P. J.’k. Varenliorst, llano, Holland, and .1. (J. 
Fol, Soeimei Karano, Dnldi Imliis. i'hio. Pat. 
H7.1S. (.\ppi. n,P.)d/iH.) 

See r.S. Pat. l,l!d,‘>7r) of 191 () and (b-r. Pat. 
:K)‘ 2 jKtM)f 1 !)| 1 ; this. I.. I’.Mti, 1121 ; IPlS, :jll a. 


XV.-LEATHER; BONE; HORN; GLUE. 

i'hroine foniKnir; Jlieidnuj of skins in . P- Ir 
hums. .1 . Soe, laalher 'I fades’ Clmm., 11)19, .h 

iiM-i'^r. 

Cli’TTlNos of a skin st riiek out ol tlu‘ biehiomate- 
aeid baU^ wano snhmitt<'d to snee('ssiv(.v extractions 
with distilled water, and each of the extracts was 
analys(;d. The first extracts eontained more bi- 
chromate than chromic acid, but the relatives pro- 
portions i.'railnallv (haitf.ted until tins latm* extracts 
eontained more (‘hromii- acid thsui bichromate, and 
finally chromi<* and mineral aciils only, dim ex- 
tracted euttinyis when dried and analysed lor ash 
ami ( hromium were louml still to contain siiHieient 
chromium to yii'ld a fair leather. Water ol 25^ ol 
temporary liaixlni'sss removed more? chromic acid 
than distilled water, but no mimmal m id, and the 
cuttings gave a very hard bad-coloured leather. 
Under certain working conditions bleeding is not 
very serious from the tanner’s standpoint.- T). AV. 

Sid pfionotnl oils. See XH. 


Patents. 

(diroine leother: Delai^nimj for iiuniu fart are 

of ijhie Ol d like products and recovery of chrome 
coiiipoiinil.< At. C Lamb, London. Kng. Pat. 
I.T2,.%1, 24.9. IS. (Appl. 15,41)()/18.) 
Disinteckated chrome leather w’aste is washed and 
dried, or dried lirst and washed, and immerscHl for 
48 hours, with oeea.sional movement, in a La — 10 .;' 
solution of an organic acid containing two or inoro 
hydroxyl groups, c.(/., phthalic, lactic, succinic, 
tartaric, malonic, or preleralily (jxalic acid. 
(Ihromium hydroxide is precipitated Iroin the solu- 
tion after it has been separated from the detanned 
leather, wliich is washe<l in weak alkali and snh- 
jcctcil to the ordinary liming process praidi.sed in 
glue luaiiufaeture. — L). W. 


Waterproofing leather; Vortahlc or stanonary 

apparatus for . W. AValktw, A. Lx ley, and 

d J. Walker, Imeds. Kng. Pat. L12,9G4, 7.1.19. 
(Appl. 443/19.) 


Vroteids; Ifecovery of from the waste liquors 

of the hide treating art. Dorr Co., Assignees ot 
C. L. Peek, New York. Eng. I at. l‘^L974, 
6.12.18. (Appl. 20,284/18.) Int. Conv., 2.3,18. 
See U.S. Pat. l,2fl,763 of 1918; this J., 1918, 665 a. 


Detergent, Qer. Pat. 312,955. See XII. 


Soil; Met hoi I and apparatus for treatment of . 

d. II. C. August, Halifax. Kng. Pat. 133,171, 
9.10.18. (Appl. 16,410/18.) 

See P.S. Pats. 1,303,149- oO of 1919; this J., 1919, 
518 A. 

J)c{ rnient [ond fen’di.'icr]. Her. Pal. 312, 9oo. 
Sec XU. 


XVII. SUGARS; STARCHES; GUMS. 

Sugur beet; Cost of the iidtivaiion of the in 

the United States. L. A. Mwrhouse and T. 11. 
Summers. Facts about Sugar, 1919, 9, 172 -173, 
190-191, and 212. 

1 nvestioationh regarding the cost of cultivating 
the sugar beet in the United States based upon 
Hie estimates of 1025 farmers in Michigan Ohio, 
Colorado, Utah, Idaho, and California disclosed a 
r-onsiderable variation even in the same district, 
duo to ditfcromx'S in cultural practice, some of the 
ligurcs obtained being as follows: Yield of roots 
j»er aere, tons, 9'53— 15’59; manual lahoiir 
expended, hours per acre, 79’5 - 133’3; hot si' labour, 
ditto, 79 1 132T ; seial, lb. per acre, 1 l‘^-'2U7 ; 

farmyard manure, tons per acre, (f27-S'52; 
fertiliser, lb. per acre (only used in Michigan and 
Ohio), 58—102; and total cost per acre (average 
of 191l-l()), $53’05— 72*53. In the Provo (Utah) 
di.strict, the cost of labour, per cent, of total costs, 
was 16 65*9; malmial (seed, fertiliser, (dc.), 

,V()_lP 5 j ami otluT costs, as interest on land, 
insurance, and taxes, 22*7 — 18*0. J. P. 0. 

Sugar; Syrup clarification in manufacture of 
irhitc . (’. Vj. Coalt's. La. Planter, 1919, 62, 
284 — 285. 

In white sugar m niufacture on the plantation flu' 
svru() I'lilering the vacuum pan should be clear 
and liglit in colour, but unless siiecial methods of 
elarilicution have been iMiiployeal liliration is both 
(liihcult and ('Xpensive. It is stated that promising 
results Iiave been obtained by treating the syrup 
successively with lime ami phosphoric acid, and 
aerating it, the entire precipitate thus rising as a 
scum, which is readily separated. This process 
is stated 0) give a very bright syrup without fjltra 
lion, and is said to hi' applicable also to reiinory 
practice.- d. P. 0. 

Cane juice; (Sarif cation of - - , using cnhhim 
nuaiosaccha rate . W. (-lacher. 8. Afr. Sugar 
1919, 3, 415—417. Int. Sugar 1919, 21, 

: 523—521. 

Instead of clarifying oarie juice by ireatment with 
milk of lime and subsequent sulphitiiig, a better 
effect is stated to be obtained by treating with a 
solution of calcium monosaecharatc until an 
alkalinity of 1—2 gnus, of CaO per litre is reached, 
sulphitiiig to neutrality, heating, and settling. It 
is claimed that considerably le.ss lime and sulphur 
are required than in the ordinary defecation- 
sulphitation ])rocess, and that a sugar of better 
colour and probably a liighor yield result. — J. P. 0. 

“ Clucose [redueing sugar]; Decomposition of 

caused h\f the after-slaking of the lime in the 

juice J. 11. van Santen. Arch. Suikerind. 
Nederl.-Tndie, 1919, 27, 399—402. 

In a factory in Java practising tlie defecation- 
sulphitatioii proccs.s of clarification, the juice from 
! the mud presses had an acidity about twice that of 
I the clear juice drawn from the settling tanks, and, 
I moreover, w*as considerably darker. In cxplana- 
I tion of these observations, it is suggested that a 
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proportion of the lime used for the defeeation of 
the raw juice had not been fully hydra teil. During; 
tho settling of the limed and siilphited juice, and 
while resettling the resulting mud, slaking had 
taken place, tlie dextrose anrl heviilose of the juice 
being attacked by the alkali at the rather high 
temperature prevailing, with this formation of 
dark-coloured decomposition prodin Is, mosilv , 
acids. — J. P. O. 

Smvhdi iin< tt'i ; Consiunfs of the quuitz irtitije 

. A. llcrzfeld. Z. Vor. deut. Zuckcuimi., 

1917, 68, .107. Int. Sugar J., 1919, 21, 520- .VJl. 

Hatks and Jackson (this J., 191t), 112i)) were 
unahlo to confirm the constant established hy 
Herzfcld and Schcini-ock (Z, Vcr. dents. 
Zuckerind., 1900, 50, S20 ; this .1., 1901, 5GI) that 
100'^ S 04*657 circular degrees for sodium light at 
20° C.f tho value of 01*620 being found. According 
to tho author, tin* work of tho American investi- 
gators is open to question on the ground that tlu^ 
sucrose with wliich they had operated must have 
contained invert sugar, owing to tho fact that 
the solutions from which it had hi'cn crystallised 
were not maintained during boiling in a slightly 
alkaline coiulition to provcuit hydrolysis, llatos 
and Jackson used Striegler’s and Soldaini’s solu 
lions for dctcM.tiiig the possible iMv.scnee of invmt 
sugar, but the author state's that iicitlicr of tlicsi* 
I'cagonts provides a more sensitive' test than chx's 
I'V'liling’s solution under tho conditions he lias 
prt'viously sju'citicd. J. P. 0. 

SiK'ehnriinef rr ; Iteldtii't. inrrifs of diffeteht nonndl 
ireijhts for the. • - K, Saillard. J. Fabr. 
Sucre, 1919, 60, No. IJ. liit, Sugar J., 1919 21, 
520-521. 

Tiik value ot the normal sacchariiiK'tric weight 
should 1)0 as higli as possihhc in ordc'r to inert'aso 
tht* uccuracy of the ri'acling and Uic representative- ; 
ness of the sample. In practice, liowi'ver, owing 
to the varying nature and colour of the several ' 
pioduc;ts of tlic faetoiy, it is impossible* to operate 
upon tho same weight throughout. Thus, in tho | 
(h'lermination of tho siieroso in tho beet by the 
cold digestion method, tho normal weight at 
luesc-nt in use in Frame*, 16*26 grins, per 106 c.c., ; 
se'ivos w’oll, but tho weight of 20 grins, wliicli i 
was i)roposed recently (this 1919, 59;i a), would 
be too much, for extraction would be hindered | 
owing to the; swelling of the pul[). Jn tho casi* ot 
juices and syrups, if 20 grins. wc*ro adopted, it 
would ho necessary to reeniculate tlic* tahh'S 
collating the sp. gr., the polarimctric: reading, and 
tho sucrose content. In that of beet mola.sscs, 
using tho Horzfold modification of tho douhhi 
polarisation method, 20 grms. per 100 c.c. usually 
gives a solution too deep in colour to permit of 
reading, and 16*26 grms. does sometimes. Half 
tho present international standard, viz., 13 ^rms. 
per 100 c.c., would be a more gcuierally suitable 
quantity. — J. P. 0. 

Folarisation of raw cane s]i{inrs; Tdhlc for the 
correction of the influence of tenijjcrdiure upon 
the W. i). Tlorm*. Facts about Sugar, 

1918, 7, 53. Int. Sugar J., 1919, 21, 525. 

In orde-r to correct the error arising when raw cano 
sugars are polarised at temperatures above 20° C., 
the author has calculated the following table by 
tho use of the formula : 

== Pt-f 0*0003S(t - 20) - 0*0081 2I/t - 20), 
in which P is the observed polarisation at tho 
temperature t, S the percentage of sucrose present 
in tho product, and L that of the laevulose (taken to 
bo half the invert sugar). This table is con- 
structed for two grades of raw cane sugars, the 
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polarisation and reducing sugars content of which 
are 96° and 1*2 and 89° and 2*6 rosiieotivcly : — 
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Itcfractoincf tic drt ennindt ion of (inj siih.staiyrc tn 
Sfinif} in Ciihfdcl inth [.s'i/(/urj crystals; Direct 

. Skela. Z. Zurkerind. Bohm., 1919, 

•13, 2iM- :U)I. i'lu'm. Zentr., 19l!h 90, II., 921-- 
92.7. 

a .syrup coni ami ug sugar crystals is in con- 
tact with a gla.ss snifac<' tho crystals which lie 
against the glass are acparati'd therefrom by a 
lilin of syrup. Optically tin* snrfaio acts at nil 
points as a l>oun(laiy lu'twcen glass and syrup, the 
erystals Itaving no mlliniuo on tho rotli'ction of 
light incident at the snrlaio througli tho glass. 
It is therefore possible to di’termino the refraidave 
index of such a svnip by tho method of total reflec- 
tion without first la'inoiing tlio crystals. This 
furnish('.'^ a convenient means of eontrol of the 
boiling ami suhseqin-nt treatnu'iit of massecuites. 
A lotal-r<*llcction i ej rat tomi'ler eonstrueted hy 
Zeiss, with u scale extending t(» 85'^ Balling, may 
1)0 use<l for all masRccnitis ixei'pt thosi' of after- 
produets of low purity, for which a more extended 
scale would he lU'cessaiy. -.f . H. 1>, 

Dccidorishm carbons; V re parainm of . F. W. 
Z<*rl)an, H. (5 FriH'laml, and 1). I). Sullivant. 
J>a. Bull., 167. 

Tiik decolorising pow<>r of tlu' carbons jirepared as 
desf rihed previously (this .)., 1919, 527 a) was deter- 
mined hy adding 5 griiiH. of the sample to 200 c.c. 
of a 3'.' solution of final eano mohi.s.si's, heating just 
to Imiling point, filtoriiig, cooling, and examining 
the liquid by means of the iloss-lvtw tint-photo- 
nieU*r. By mixing the sawdust of long leaf yello\v 
pine {l*irins patusiris) with various suhstaneea and 
wati'T to a iiomogciKH>us paste, heating till dry, 
grinding to a i)<)wder, carbonising at about 9(K)° tk, 
(^)oling, extracting the ash with a suitable solvent, 
washing thoroughly with water, and finally drying, 
carhon.s were obtained wlficli gave tlie following 
la'siilts, that givt'ii hy “ Norit ” carbon lieing cal- 
culated as ItH) : — -Witli sodium carboiuiU* us addi- 
tion agent, J9; with snlpliuric acid, 19; sodium 
chloride, 22; sodium sulphate, 24; ,sodium hy- 
droxide, 25; jKitassium liydroxide, 32; aluminium 
sulphate, 33; ammonium chloride, 39; silica, 39; 
ferric chloride, ‘*5; sodjum sulphate*, 51; cupric 
chloride, 56; barium chloride, 83; aluminium 
chloride with excess of ammonium clilorido, 86; 
calcium carlxiiiaU*, 103; ferrou.s i-liloride, 127; cal- 
cium sulphate, 173; aluminium hydroxide, 238; 
barium hydroxide, 292; stannous chloride, 292; 
magnesium hydroxide, 422; { alciuiu oxide, 422; zinc 
chloride, 475 (cf. this J., 1918, .180 a); niagiiesiiim 
(4]loiide, with excess of ammonium chloride, 3200. 
(jiood carhon.s were obtained hy tho carbonisation of 
kelp (cf. thi.s .1., 1918, 778 a) and filter-press cake 
without tho addition of any other substanix), the 
best re«mlts bc*ing 13.T--357 and 105—173 respec- 
tively. It is stated that Oiates (La. Bull., 161 ) has 
found that ordinary wood charcoal from sawdust 
(the decolorising power of wliicli is only very slight) 
can be converted into a carbon of a poiver equal to 
“Norit” by prolonged heating at 1200° C. in a 
covered crucible. — J. P. 0. 

Activation of carbon. Chaney. See He. 
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PaTKN'T. 

HUiTch from horxC't h Oer. Pat. J()0,324. 

.See XIXa. 

XVin. -FERMENTATION INDUSTRIES. 

M lirrilinci’ ; X rir inrlliniLs i>f ftn pUnfUlv nl of . 

r‘ inocr.^s of <iUolndi(: feniuinlut ion.\ 

A. D. lcniar. Cliim. ot liicl., 1019, 2. 893-898. 

A ciirricrs.M r)! tlio ai iiclo on this suhjoct by P. Ibiiu] 
( tliis .1., 1!)19, 1 lo a), jhkI an historical roviow of the 
(icvclopment of tli(‘ nso of (liatstasc-.socrctinj^ fun<^i, 
l)uvi')CA\U\r\y Amyl 0711 Iff fs Jtouni, in tho preparation 
<if alcolio! iroiii (-(‘reals. In the first p<‘rio(l, JSfH 
lOO.'b the (oical }:;rains were heated under pressure, 
and the etaidi was then li(jU(‘fi(al by tho addition 
of ‘J’/, of malt. After cooling; to I38-’ C. tlie cultiiie 
of Amylomyeva was added, followed alt< 3 r 30 hours 
by a Kuiall (juantity of yeast, Tho fermentation 
re<|uired 4-0 days. In tho fcoeond period, 1909 - 
1910 the use of malt for lif|Uofaction of the siar( h 
was supeiHedod by addin*:^ hydrochloric acid, just 
sufUcient in amount to convert the monobydro^iien 
pimspliatos pre.H(‘ut into dihydrogen jihosphate.s. 
AfUu* an hour or so tho acid licjuor con.s<'f|iu’n»iv 
imeame neutral, and tho grains were disinU'gratod 
by heating up to a pressure of 4 kilos, and then 
releasing tli<‘ litiuor into another vat, the sudden 
roleafH’i of tin; pr<‘ssiire disintegrating tin' cereal and 
liberntin": tho starch (Kng, Pat. 19, (>99 of 1907 ; this 
d., .“>80). In the third imriod, 1910-1919, 

progress has brien in th<3 direction of aci'elerating 
the sjuhmI of the s^accharifieation ]>r()eess by using 
the much more rapidly gujuinating conidia of tin* 
mucoi' inst<'a(l <d’ the sj)oi-es hitherto <‘mpl()yed. m> 
that tlie yeast can Ih‘ added at the same time as 
llio inueor cullun* (Kr. Pat. 423.936 of 1910, and 
Addition tluuelo; this .)., 1911, 013, 917). The yield 
now obtained by tliis process amounts to f)7‘r)'/, of 
tlio tlieory, 100 kilos, of maize giving 36 - 43 litix's, 
and ItX) kilos, of riec 43—17 litres of aleoliol. 

-a. F. Ai. 

Wine; MicroonnJys^i}^ of . ///. Micro-deter- 

mination of the acids of irine. M. Ripper 
and F. Wohack. Z. landw. Versuchs-Wosen 
Oesterr., 22, 15-31. Chem. Zentr., 1919, DO. 
IT., 926—927. (S(‘(‘ also this .1., 1917. 3.10.) 
Known methods of determining tne aeid.s in wine 
have been adapted to operation with very .small 
(|U anti lies of tho samph; in most east's 2 c.e. 'Iho 
determiualioiLs desci'ibecl include total acidity, total 
tartaric acid l)y the llalcuke-Mdsliuger metaod 
(Z. anal. Cli.uii., ISO.l, 34, 274), volatile acidity, 
lactic acid by M(.sling(M-'s method (Z. FuU'rs. Nahr. 
(leuussiu., 1901, 4, 073, 1120, 1173), and tanni'- 
.acid by the Xeubaucr-Tiowenthal method. In 
all ca.sea except that of total acidity (where some- 
what high value-s are <d)laim‘d) the results agree 
well with those obtained by operating on tlie usual 
quantities of .sample. — J. 11. F. 

Methyl alcohol in ethyl alcohol; The TI.S. Pharma- 

ropicia tcM for . J. W. Fbrnan. Arner. J. 

Phann., 1919, 91, 594—597. 

The test described in tho U.S. Pharmaeopieia for 
tho detection of methyl alcohol in ethjd alcohol w 
trustworthy only under certain conditions, mainly 
of temperature. The following procedure is recom- 
mended : — 5 c.c. of *^he alcohol to be tested (pro- 
viou.sly diluted to 10%) and 5 c.c. of puro 10% 
ethyl alcohol are placed in separate test-tubes, the 
test-tubes are immersed in water at 25® C., and 
after some minutes to each is added 2 c.c. of 3% 
potassium permanganate solution and 0*3 c.c. of 
sulphuric acid. Alter five minutes the precipitated 
manganese dioxide is dissolved by the addition of 
sulphurous acid, and 1 c.c. of sulphuric acid and 5 


c.c. of magenta-sulphurous acid reagent are added. 
During the addition of the sulphuric acid it is 
essential to maintain the temperature as near 26® 
C. ;us possible. If the control (pure ethyl alcohol) 
test gives a bright red coloration at onc;e, which 
d<ic.s not fade in 10 niin.s., or it a faint pink or 
violet coloration appears v. liich does not lade in 10 
mins., tlie tests must lie rejicated at a different 
lemperaiiirc. If the control is violet aft(*r lU mins, 
too high a temperature is indicated; if a bright red 
colour j)e>'.sisls, too low a temp<.‘rature. Uiuler 
correct c<uiditions of lemperaturo and in the 
alwema' of metliyl alcohol no pink or violet cohua- 
tion (observed by artificial liglit) appears witliin 30 
mins., neither does a pale grcK'nisli, blue or violet 
eoloratiou (observed by daylight) appear within 1 
hr., the solution being pale yellow or colourless. 
Wiu'n more than 1% of methyl alcohol is present 
tlie Holution becomes violet at once, the colour then 
(hanging to ]uirple-red. -W, P. S. 

.17 1 'lh ijl alcohol ; Detection of f ethyl alcohol ] . 

H. Wolff. Chom.-Zeit., lillO, 43, 555. 

0\ii)\TioN of llu' metliyl alcohol to formaldehyde, 
and detection of the latter by the morphiue- 
sul))1iuric acid U'.st, is not always a reliable motliod 
for tbe d(‘t<‘ction of inetliyl alcohol in <'thyl alcohol, 
since higher ah’ohols wIk’ii oxidised nl.so yield suh- 
stniices which give a reaction similar to that yielded 
by forma Idehyde (kch’ Salkowski, this J., 1919. 
383 a). 4he author fimls tliat if ajioinorphine is 
iis(‘d in place of morphine in the te.sr, I'onnaldeh.Mh' 
gives a blue-violet coloration, whilst ethyl aleolail, 
luojiyl alcojiol, and amyl alcohol yield product > 
giving a yellow- or red-brown coloration. — W. P. S. 

Sid phife. alcidinl. Landmark. See V. 

Tit I ill ion of acids. Al('cihiirg. >'( - .Will. 

Patkn rs. 

Midhnii ihiun. W. A. Peienmin, Assignor to 
(lallaiid-l L'uning Pueiimatic Malting Drum Mfg. 
(h., Milwaukee, AVis. If.S. Pat. 1,316,613, 
23.9.19. Apph, 21.5.18. 

A uoiu/.oNTAii malting drum is di\'idcd into com- 
partmeute by vertical parfitioms. h’or the pur)>o.se 
of aeration a jacket conmeted w-itli an air su|.])ly 
extends along tho lower part of the drum, and per- 
foratioms in the latL'r allow the air to enter eath of 
ihe compartments from the jacket. The air is 
withdrawn from th(‘ C()mi)artuu'uts into a similar 
jacket e.xteiiding along the uj)per part of the drum, 
and also into a perforated duct w-hich passes 
llirough tlu' centre of all the compartments, both 
the upper jacket and tlie duct being in communica' 
tion with a sncliou pipe. Th(‘ jaekets and duct ar<‘ 
of Hjmeial (xiinstruction to avoid an une<pml distribu- 
tion of air Imlwi'cn the several compartments. 

- J. 11. L. 

Glycerol; Manufacture of [h// fermentation]. 

J. R. Fvoff, jun., Washington, U.S. A, Eng. Pat. 
133,374,22.7.18. (Appl. 11,948/18.) Int. Conv., 
317 17 

Skk U.S. Pat. l,288,398of 1918; this 3., 1919, 194 a. 
The alkali or alkaline salt is added in successive 
small portions until the total amount added i.s just 
simrt of that which will inhibit the further activity 
of tho veatst. Tbe temperature during fermentation 
is maintained between 27® and 50® C., preferablv 
about 37° C. 

XIXa.-FOODS. 

Milk; Determination of fat in by Adam\^ 

method. G. Meill^re. Ann. Ghim. Analyt., 1919, 

I. 318-321. 

This method consists in shaking 25 c.c. of the milk 
with 50 c.c, of a solution prepared by mixing 90% 
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alcohol, 8^33 o.c., with ammonia, 30 e.c., ililutiiig 
tlio inixtiire to 10(K> va‘. with wotcr and tlioii adding 
<?ther. lltX) o.c. .Vftor separation has takon plaoi» 
tlm ethereal .solution of the fat is drawn olf, evapo- 
raU'd, and the residue of fat w<'i;diod. The. inetiuMl 
is st.ittd lo be tnistwortliy. IV Js, 

Fii-hftr sft<nr. li. IV ine^hri in . ’/. .nif ew. 

C.'hem., I!il0, 32, iM'.t 2.VJ. 

Mkthoiis which Jmve Ijc.-ii n^<'d Jui* tlu. piudnelioii 
of a lo'lder from straw hy inatinjjj tiic uitii 

alkali hydroxide, alkali <arl)onaro, or (aleiimi 
hydroxide are described ami diseu >sed. '1'1 h‘ follow- 
iim; talile ^ive.s tlio eoinposil ion of the fodders oh- 
liiimMl hy iliffcrent f n'at in 'ii (s ; - 
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ornithine, tofretlier with sinallrr (pianLilies 4;f 
p-hydroxyplienyh'thylainine, and possible attinatine, 
in Kiiimentah'r cheese made from .s<,‘para led milk. 
']\) isolat<‘ the urea, ‘2‘4 kilos, of the dry, jiowderi-d 
'■liwso wa.s <'xtra(‘lc<l with liot .alcohol, tlw^ <‘\traet 
evaporated, tlio syrupy residue dissolved in a lar^^e 
volnnie of water, and tlio solution liltered; tho fil- 
trato was extracted with jictroleuin spirit, acidified 
with Rul[»liuiic acid, and treated with pliosplio- 
tiinsstic a(id. After filtration the exc<'SH of phots- 
photun^stie acid was la-nioved with barium 
hydroxide, tho .solution neutralised with aei'tic acid, 
and tin' niea precipitated with concentrated mer- 
curic nitrate solution. The nici’cnry coiripouud was 
deconipos(‘d witli hydrogen .sulphide, the com<*n- 
trated solution tlu'ii mixed \\ith 3 voly. of acetic 
acid, and tlie urea precipitat'd by 10'/ xanthydrol 
solution ; tlio crystalline precipitate, dixnnthyluroa, 
(V,H„NgO,, had m. nt. C. Xanthydrol 

may bo used ji;cnerally for tho detection of urea in 
milk products; .apart' from urea it gives a precipi- 
tate with pyrrole, indole, and skatole, but not 
with ammonium salts, rn ethyl a mi no, guanidine, 
creatine, creatinine, arginine, glycine, hippurie 
acid, alanine, leucine, asparagine, glutamic acid, 
tyrosine, tryptophane, uric acid, xanthine, albumin, 
gelatin, fibrin, peptone, glycerol, sugars, or acetic, 
propionic, butyric, lactic, citric, tartaric, succinic, 
and oxalic acids. To det^ict ornithine, 4 kiIo.s. of 
the fat-freo chee.so was extracted with 10 litres of 
warm water, the solution filtered, the filtrate 
treated with lead acetate, the excess of lead re- 
moved. the solution evaporated to 3 litres and 
treated with 80 c.c. of concentrated sulphuric acid 
and phosphotungstic acid. The ba-ses liberated from 
the precipitate were then re-precipitated witn 
silver nitrate and barium hj-'droxidc: the filtrate 
from the silver precipitate was treatea with hydro- 
chloric acid to remove excess of silver, concentrated, 
and benzoylated. The separated benzoat^ were 


decomposivl with hydixxlilorio acid, the hydro- 
chlorides fnvd from benzoic acid, rotiverl<*d into 
sulphates, then into carbonates, fho lysine and 
ornitiiine then precipitaUal as picrotew by means oi 
ali'iiholie jiirrie acid solution, and separated from 
each other. AV. IV S, 

rATKM'S. 

l*i rradon nj fitod ; Mvfhoil for (he -- . K, F. 
Jliorth. (dirisi ia nia. Kiig. IVit. 12.^,372, 31.3.10. 
(.\ppi. K)G1/10.) 

I n ilie prv' «'rv:ilioM c'f food in IhvI lies or other recep- 
liii'li'., llic sluiijK-r t)l (lir liolth' is provided on its 
iout-r siij-iacc wiili a Miiall perforated container 
lioliling a jMccc of absorh^'iit wtKil soakt'd in a 
vol.'ililc and antiseptic substance, such a.s akolml. 
.\lter sterdising the Imltlc containing tlic foodstuff 
the stoi)p<'r is inscrUal and fahtcncil down. I'lie 
volatilisation ol tli<‘ ahajlml caiiR'.s a slight increase 
of pressure and prevents anj leak of air into th<^ 
iMillle. If the bottle is not yU)i»pered tim con- 
tainer witli the iiiilislanct' is hung on the lip of tho 
h(.»ttle. In lieu of a \()hitile sul)slanc<>, separate 
portions oi iartaric iicid and sodium < arlmnate may 
ho list'd. -J. JI. J. 

I f’(ie( (thir s (inil (hr like: ^Iclhad of iind itirdDH fov 
ilnjiitg - , .NJ, VV iM.icliitJcfahrii'k llroiiH, 

/uidhroek, Holland, Frig. IVit. 128,13:), 27.5.13. 
(Appl. I3,:r)()/ J3.) Int. Conv,, 13.0.18. 

A iniviNci cliaiulH'r contains a sc'rit's of snperpoNed 
floors consisting ol plates atiaclunl to liori/.ontal 
axles, each axle larrying two plates wliicli arc 
journaled sepaiatelv on it. Killier plate is capnbh; 
ol lieing turned over <»n llui otlu'r so as In enclose 
a Iree ypace. Wlu'u the niaU’rial lia.s Ix'on suffi- 
mV'ntly «lri<'fl on om* plate tin* other is tnrm'd ov(‘r 
it, ;ind tho two togellicr arc' lurm’d over to the other 
side, tlms r<*\'ersing the lay<'r ol inat<'rial en tnas,sr. 
This can h(< r<'pcat<'d as often as d<'sir<'d, and tin'll 
one ol the plah's is turned down wants, allowing 
the material to l.ill on to tlio floor below.-— J. II. ,f. 

Foods; J*ron'ss for fm'sv.rvi iitf fiKjarioriH eompch 
iff - . {('offi'.e e.rl.niid.] W. A. llanior 

and fV W. 3 rigg, lVttshorg]i, IVi., Asyignors to 
J. F. King, Detroit, Midi. II. .S. Pat, 1,232,458. 
28.1.13. Appl., 29.3.17. ’ 

An .Kpn'ons <‘xtract of rofbxj is evajioraUnl, and the 
vapour.^ an^ hronglit into eontaet with a suitable 
absorlH'iit (|)elrolat nni or vaselim*), which is sulxsc- 
(jiiently ireati'd with a soltu'nt (watc'r, uhsdiol) to 
extract the absorbed caffeol (volatilo aromatic and 
flavouring roust itm iifs of the cotfeo). The eiiffcol 
lliiiK lecove/ed is added to a concentrated aniicons 
extract of colfoo. 

Straw fodder; Method for (he jtrejfo ration of - , 

Clmin. Inst. d. rniversitat Dcrliii. Her. Pat. 
303,963, 6.1.17. 

Straw is treated with alkali .sulphid<i soliiLion in 
j)lace of the alkali hydroxide solution usually 
employed.- -W, P. S. 

Food or fitdder or sfareh from h or$e-cJi estnutu j 

Methoit of prrparttKj a . Floktro-Osmos© 

A.-G. (Graf Sclnverin («es.), IkuJin. Ger. Pat. 
306,324, 22.6.17. 

Horhe-chkstnut kernels, free from husk, are im- 
mersed in very dilute alkali solution, and tlie brown 
skin encIo.sing the kernels, and which oontaing the 
greater part of the bitter injurious subatanceg, is 
removed by brushing or the like. The kernels 
are then ground and treated with cold or 
moderately warm alkali solution. About 6% of an 
odourless, pleasant- tasting oil is present in the 
kernels; this oil mfn^ be removed previous to the 
above treatment.— ^V. P. 8. 

Grain from effluents. Eng. Pat. 113,206. See I, 
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XIXb.-WATER PUBIFICATION; SANITATION. 

Aclivcition of caibon. CJiancy. »SVc JIh. 

Ifypuihlot itc ,v}lulinns. Afocrk and Forari. Sre 

JV\TKNTH. 

SeiL'dijn and of her liquids; rurificnf ion of \V, 

JoiiP.s, .SUnirl)rrdg(', and Jonns and AttwoofI, 
iitd., AiiiUt'(<)t(‘, Staffs. Kiig. Pat. 132, H2f), 
27.d.l8. (Appl. 7101/18.) 

In tlio activated slijdg<‘ ’’ procesH of treatment of 
sewage tlu; a<‘ration tank is instructed in longi- 
tudinal sections witli the angles between the walls 
and door rounded off, and also with the top of tlu^ 
walls made to overliang so as partly to cover the 
toj) of tlui tank, the overhanging j)ortions In'ing 
curved on Lludr lower surface at tlie oame radius as 
the bottom ol the wall. Air diffustus are ])laid in 
the side walls imar the bottom, and the combined 
action of the air and the rounded portions is to 
give a circular motion to tlio sewage in a trans- 
verse direction to the flow and also to cauw' the air 
-to circulate in the outer layers of fnevage. The 
general dii-e( tion ol flow is down one longitudinal 
section and hack by another, ami so on. The tank 
is divided also into sections by transverse walls, 
with the communicating oj)enin'gs Indweeii the sec- 
tions placed near the sources of air supi)Iy; bj^ this 
means all the sewagi-^ is made to pass several times 
near tho sources of air supj>ly in its passage tlirough 
the tank. Various modifi<ations in the position of 
the air supply and in the formation of the walls are 
described. -d. If. J. 


Infloinmahle (jasvs; Disjtosif ion of A. Stdee, 

Jersey City, N.J. IkS. Pat. I,:{()2,H7I, (ko.lf). 
Appl., 10.11.17. Renewed Kl.lO.IS. 

A MKTRon of disposing of itdiammable gases, for 
iustanc(', mine gases, or tin* hydrogen formed in 
storage h<itt(*ries, consists in passing the gas mixi'd 
with air through tubes containing resistance wires 
lieated t(j dull lanlness by a (aimuit. The supply 
of air and volume of gaseous mixture passing 
througli the tubes are regulated automatically by 
meatis controlled liy variations in the resistance 
of the heated wire’s ('a used by variations in the pro- 
portion of inflammable gas! 

Air; Process of prcimrinq ohsorhent masses for fhv 
punficalion of — -. C. (demente, Berlin, (ler. 
Pat. 305,006, 23.0. 10. 

h,H hydi’ated peroxidfs, C'ipeciallv sodium 
peroxide, potassium .sodium peroxide,' etc., or 
Jnixtuies tln-reof, ai'e ust-d lu the j^repa ration 
o[ porous granular masses for the purification of 
air. Pinely-divi(le(i metals such as copper, maii- 
gane.se, cobalt, silver, cerium, uranium, or their 
oxifles t)r salts or compounds or mixtures of thes<^ 
substances and oxides or hydroxides of alkalis, 
alkidine-earth metals or metals of the rare earths 
may also lie added to the jieroxides. In on<' 
application of tho process finely-divided dry 
peroxides are intimately mixed with finely-dividcxl 
substances containing water of (Tvstallisation in 
such proportion that the water of crystallisation is 
at most a ninth part by weight of tho moleenlar 
weight of tho peroxide u.sed, and tho mixtnro.s are 
then heated. Tho aecelorating substances nion- 
tionod above may bo added to the mixture of per- 
oxide and snbstaneo containing wuater of crystal- 
lisation prior to tlie heating. Absorbent masses 
tluis prepared can be heated far above 100° C. 
without decompo^ng, but react immediately with ' 
atmospheric carlmn dioxide and moisture. : 

— C. A. M. I 
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Disinfection and mixing of u'aste effluents am 

other liquids; Apparatus for the . A Vogel 

sang, Dresden. Ger. Pat. 312,744, 14.12.17. 

Tfifi effluent flows from a storage tank through a 
trapped pipe into a mixing tank below, the flow 
being controlled by a float valve constituted ol 
two separate portions rigidly connected by a rod 
and provided wuth guides; tho exit pipe of the 
tank is closed by the lower member of the float 
when insufficient depth of licpjor is present in the 
tank. On its way to the mixing tank the effluent 
meets a supply of disinfecting fluid or other liquid, 
wherewith it is to bo inixtHl. The outflow of liquid 
from the mixing tank is controlled by a float in 
the storage tank.— J. S. G. T. 

Drfrclinq onscs. U.S. Pat. 1,305,025. XXIII. 


XX.-OnGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

M(/r]diine ; Determination of in Indian opium. 

J. N. Rakshit and P. J. D’C'osta. Analyst, 191f> 
41, 337-311. 

4’jii; specific rotation of morpliim- iu dilute hydro- 
chloric acid solution saturated with other lias been 
I omul lo he 7 122° at 25° C., and this value should 
he used in place of -127° when using tho method 
described by Rakshit (this J., 1018, 034 a). Tlio 
correction (OTOl grm.) made for tho retentioju 
oi morjdiine in the mother-liiiuor of opium after 
its precipitation according to tho B.P. method is 
too small; it O'ISO grm. is adrled, the results ob- 
tained agree witli those found by the polarimetric 
nu'tliod. The volume of the lime solution of opium 
repriceiiting 10 grins, of opium is 102 c.c. It is 
pointed out that titration of crude morpliiiio doi's 
not iiece.ssanly give a corn'ct measure of the 
amount of morphine, since other basic substances 
may be present. W. P. 8. 

Caffeine and theohromine ; Test for distinguishinq 

betu'ee.n . F. P. Stroup. Amer. J. Pliarm.. 

1019, 91, 508 -.500. 

Two drops of a solution, prepared by dissolving 
I grm. ol potassium bichromate in 20 c.c. of coiicmi- 
trated sulphuric acid, are added lo a small portion 
ol the alkaloid on a porcelain plate. In the case 
of calh'ine, tho yellow colour of the reagent changes 
almost imnu'diately to bright bluish-green, whilst 
with theohromine tlu‘ colour changes tirst to dark 
purple, then gradually to purple-green and olive- 
green, and finally to the bluish-green tint given 
by cafleine. The test may also be carried out by 
adding tfie alkaloid to tho reagent; the same 
changes in colour are noted, but here again the 
time roijuired for the production of tho bluish- 
green tint is very much less with cafleine tliaii with 
theohromine.— VV. P. 8. 

Pepsin preparations: Value of commereud . 

(). Gross. Deukseh. xMed. VVehsehr,, 1019, 45, 823— 
825. Ghem. Zentr., 1010, 90, IV., 170. 

liMiri'F.KN samples of pepsin wine from various 
sources were examined, and all found to be almost 
or entirely devoid of peptic activity. This iii- 
aetivitv may be duo either to a weakening of the 
strength of the pepsin by the wine itself or to a 
gradual loss of activity of the dissolved pepsin. 
4 he amount of loss is dependent on age and storage 
temperature. In an experiment wdth a fresh wdne 
made by the author, part of which was kept in 
cold storage, the other at normal (room) tempera- 
ture, tho loss in the former case was from 30 units 
per c.c. to 15 units in 30 days and 6 units in 2 
months, and in the latter case to 4 units and zero 
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respectively. Other i-epsiii prepii rut ions examined 
also showed in nearly all cases very little peptic 
activity.— B. V. S. 


i^uj)€rpali(e. (rnchhn umeth tjl rhloroformatv ) 
If. P. Hood and If. H. Mm dock. .] phvs 
Chom., 1910, 23, 49H— 51i>. ‘ ‘ 


SrpFJii'.M.iTK is best prepaivil hv tivatinj^ nietbvl 
alcohol with phosriene and chlorinating the rosul't- 
inj' methyl chloiolorinati' in bri^^ht li>^ht with 
elevation of the temperatma^ as the chlorination 
proceeds. Snporpalite is diroinposed by cbari'oal 
and lerric oxnh* into plio.s‘j;em>. Alninina <b>coni- 
posc\s it into (‘arbon dioxide and carbon tetra- 
( Idoridc. (Sec aKo .1. C'linn. So. . , l)<c.. ]<))() ) 

-.1. K. 8. 


Acciouc , tiU'thyi (itciilioly <i}ti{ f u i f tt r(d ’ DtdcfDiinti- 

tion of in (hr. presenre of each other. II. 

I*rinj 4 ,slieiin and K. Kuhn. Z. aimow. Cliein . 

1919, 32, ‘2.S()- 290. 

A QUANTj'iv ()l tli(' inixlnro of acetone, methyl 
alcohol, ami lurlnral wood sjiirit prejianal 

by boiling .sawdust with liilute acid niuler pressure) 
containinLi: from (VI to Odl p;rni. of furfural is di- 
luted to 200 c.r. and treated witli 10 e.e. of phenyl- 
hydrazine .solution (phenylhydrazine, T'A, sodium 
acetate, 10 jiriiis., per 100 (!.e. of w.atiu'); after 2 
hours the proeipitato is eolleeted, dried in vanio 
over sulphuric acid, and wei^dud. The weight of 
the precipitate is multiplied by (Void to obtain tlie 
(luantity of furfural present. 'Ihe filtiatt^ from the 
hvdrazone precipitate is rendered strongly acid 
with hydrochloric acid, and distilled, th<‘ distillate 
treated with an excess ol mattnesia, and a^xain 
distilled until one-third of the volnim' of the 
licluid has pas.sed over; this distillate ..•on- 
tains the iiK'thyl alcohol and acetone. An 
aliquot portion of lh<« <listillate (not more than 
2> c.o. and coiitainintt not more than OT ^rni. of 
methyl alcohol) is placed in a flask, r)0 c.c. 
0 ^ bichromate solution (potassium bichromate, 
TT|)()8 jrrms., sulphuric acid, dlfi-.c., jut litre; I e.e. 
of this solution r^tVOO.") imdliyl alcohol) and 

50 c.c. of sulphuric acid (1:1) are added, the llask 
is closed by a stopper fiite<l with a nater-trap, and 
the mixture is kept at ordinary tmnpi'ratiire for 
18 hrs. ; the excess of hichromaio is then titrated 
with ferrous anunonium .sulphate solution. Knder 
these conditions the acetone is not oxidisml. The 
acetone is deti’rmiii.'d iodornetrically in a separate 
portion of the distillate.- -W. I*. 8. 


I'snenf iol oil of “ II i mesh iso ” (Moshi prossei ,<ifa . 
Ma-.ri/n). 8. Furuka\sa. Kogyo-Kwagaku 
Zasslii (.1. C’hem. Tnd.. Tokyo), 19l!k 22, 
082 ^ 391. 

Himksiitso is a wild annual Jajianese herb p;rowiiij»: 
1 — 2 ft. hi^h, with potiolat^y ovate leaves and 
flowers in racemes. The fresh herb after blossom- 
inp; p;ave by sUuini distillation (V21% of es.seniial 
oil havinp; sp. gr. (V9137 at 15'^ 0., aeid value nil. 
and [a]n -:Y\ The oil contained 25% of carvacrol, 
topiothor with 1% of thynioquinol, and 0'5%, of 
thymofiuinone and thyinoqiiinhydrone. From tlm 
non-phenol ic portion of the oil which had sp. ^r. 
0’8841, ester valuo 17*68, ditto after acidylaiion 
51*2, about 40% of p-cymeno was isolated, and the 
presence of phellandrone and terpineiii,! was 
shown by qualitative tests.— G. F. M. 

Pinus Tliunher(fii (Pari.); Pssentiol oil ttf . Y. 

Shinosaki. Kogyo-Kwagaku Zasshi (J. Ghem. 
Ind., Tokyo), 1919, 22, 451—4.54. (See also this 
J., 1919, 21 a.) 

The a-pinenc contained in the oil of Pinus Thun- 
bergii consists chiefly of the Ice vo-com pound to- 
gether with a small amount of the inactive 


isorneride. The cl ihydrososqu iter pone, formed by 
hydrogenation of the tricyclic hydrocarbon of the 
oil, had the following charnotors : — B. pt. 98® — • 
99' r. at. 2 3 mm.; sp. gr. at 15‘’ (k, (V9291; 

1 1959. mol. refrmtion ()1*31 (calc, for C,, 11,^ ()4'24k 

- 0. M 

Isohilxn {t 'It igsontliem u in mnnjinuium ^ 

hsstntial oil of . 5. 8hinosaki. K6gy5- 

Kwagaku Znsshi (.1. Cbem. Jml., Tokyo), 1919, 
22, 455 458. 

Hv st(>am di.sHli.-ition of isokiku (V005% of a 
greeiiisli-blue oil wa.s obtained, having tlm follow- 
ing eonslmits: 8p. gr. (V9231 at 15^^ (k. 1*5020, 

[a I - 16*58^', .saponification value 16*30, ditto after 
acetylation 63(»!k Besidi^s (‘sters and alcohols, a 
small quantity of aldehyde or ketone giving a 
<‘iystalline bisulphite comj)ound, was jiresent 

-G. I'k M. 

Peppermint oil; ('hmrse - Y. Shiiiosaki. 

Kr.gyd Kwagaku Zas.^hi (J. Chrm. Ind., Tokyo), 
1919, ‘22, 4.5S .1G3. 

CiiiNKHK peiinerminl oH is ol a light brow ii colour 
and has a rather disagreeahh* odour and a bitter 
taste. JL has the following characters: Sp. gr. at 
tk 0*9()91, II.,, 1-1627, I aj (in ehlorotorm) 

y3;)^, sajmnitieation value 29, ditto after acetyla- 
tion 233, tree nnuithol 7()'57 ’(, eomhim'd numtliol 
8*08%, ketones (;i.s imMithoiie) J2'.S8/; , -((. F. M. 

hssentint oil of “ )nmn.shiso ” (Mosln jnjionien, 
Miuum). K. Ilosliino. Kogyo-Kwagaku Zaashi 
(.). Chem. Jnd., Tokyo), 1919, 22, 557— 568. 

TiiK lu'ineipal eonstitiiont of the. (‘s.sonlial oil of 
“ Yamashi.so ” is <‘ither thymol or carvacrol, but 
both hav(‘ never h(‘on found together in iho snrno 
oil. A samj)le of ihymol-eonlaining oil had tho 
follow mg eharactiu ^: 8p. gr. (V9I5I, /i,%' 1*4996, 

“i* “ 1 6 ester value 4*5, thymol 5()’06%. Tt W'as 
almost insolnhlo in 70% ahohol, hut soluble in 
2 vols. ol 80 alcohol. Tlie. non-phiuiolic portion 
of the od w’as distilhsl ovu'r soOium and collecU'd in 
six fractions with tho ohjiM-t of identifying the 
terpenes. 'i’he presimee of jihellandnme, p-cymene, 
7 -t(;rpiiieiu*, caryophyllene, eadineiu', and probably 
sahinenc, was estahlishod. -G. F. iM. 

Pled roeherninil oiridai ion of jihrnols. Fichtcr and 
A<‘kcrmann. See JIJ. 


1’atknth. 

Meihi/I ahudiol ; Method of pi odueing from 

idhift formotes. J. A. Christiansen, Coponhagon. 
ir.S. Pat. 1,302,011, 29.4.19. Appl., 6.12.18. 

Mkthyl alcohol is produced by treating an alkyl 
lormaU^ with hydrogen in jiresenco of a (‘aialysi, 
e,(j.y partly reduced copjior at 180^ Ck, H.COOCH, 
-f 2Hj,~2CIl,()lI. The alkyl (methyl) formate may 
1 m> produfx)d by leadirm carbon monoxide (water- 
gas) and met}i>l alcohol vapour, at high pressure, 
over solid sodium imThoxide, or by passing carbon 
monoxiilo into a solution of sodium metboxido in 
methyl alcohol: (!() | GH,()H H.(’()()CHa. 

Jienziddehyde : Process of iiian ufneturiny . 

A. J. Apiiclbaum, As.signoi- to The Imi)ort and 
By-Products Co., Trenton, iV..[. If.S. Pat. 
1,302,273, 29.4.19. Appl., 17.5.18. 

ALDEUYDEfi are produ(;ed from aromatic hydro- 
carbons by heating with an oxidising agent and a 
catalyst in presence of an acid For example, a 
mixture of 92 parts of toluene, 100 parts of rnangan- 
e.^o dioxide, 150 parts of sulphuric acid, and 6 
parts of ferric, copper, or cerium sulphate is heated 
to boiling in a digester, then distilled with steam, 
and the distillate fractionated to separate benz- 
aldehyde from unchanged toluene. 
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m-PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Photometrij of visible li{iht-raiiR by uifons of light- 
sensidvc hucn-lntm’.'i of organic dyestuffs, also 
by .silver ehlonde and chrouiate papers. J . M. 

J’lioL Korr., iHH), 56, J Clieiii. 

Zv.ntr., UHi), 00, IV., 39(j. 

'I'/iF k'lico -h.'iscs oF iJriliiant Grocn, Malachite 
Crystal Vioh't, Kliuflaiiiiiie B, ,‘i B, and 6 G, 
also and “ leino Mue,” are Hcnsitiv<> to 

the re.s|)('etive «oni[)Ie)ii( jitary eolours of the dyes 
and may hi; used For aetinonietric purposes. Mixed 
uitli collodion Ihey are more litiht-.sensitive than 
lh(‘ d>ed silver hromide and silver chloride films 
hitherto used in photometry, d’hey are also .sensi- 
tive to ultra-violet. The Icuco-hase of Brilliant 
Creon is s|)ecially suited for use in plant physiology 
experiments, heini^ sensitive to that part of the 
.spectrum u’hieli is aetiv'o in cldorophyll formation. 

new kind of iiholometer jiaper, prepared witJi 
potassium chromate and ammonium oxalate, is 
recommended for blue li^hl. — B. V. 8. 

lilacknes.^ of coloured hadies and its influence in 
photograph y. A. von Huhl. IMiot. Korr., 15)10, 
5fi, 7I--71. Clu'm. /enlr., 1010, 90, IV., 4U— 
i:io. 

BoDiKs ol pur*' colour an* \«'iy Few; almo.st always 
tlu're is also pr<'scnt a certain amount of white 
likht and u more or less eonsiderahle amount of 
general ahsorption or hlackne.ss. The composition 
ol a nun ))or of < olmirs in colour, white, and black 
was determiiKMl with the aid ol previously de- 
scrilx'd apparatms (I’hot. Korr., 55, 40). Fip:ures 
fiiiven For colours of exceptional purity and bri^ht- 
iioss, spi'cially selected for photoi^raphie purpos(?s, 
show a ran^e of 2;^ to 7% in white, and 0% to 78;,; 
in black : the only low pen'ontajre in black was in a 
y(dlo\v pii2:merit, which had 5)0 colour, 4 ' white, 
and no black.— B. \\ S. 

Latent \ photiKfraphic] image. F. KropF. Bhot 
Korr., 15)15), 56, Ml lj:k Chem. Zentr., 1015), 
90, IV., Mo. 

'riii'; addition of fiiu-ly divided metallic silver tn a 
nKdolHpiinol developer pi'mliice.s no elFect, while the 
addition of precipitated silver bromide or of brom- 
ine produces oxidation ol the develop('r. Jt is 
<‘on(;luded that the development of exposed lilni.s of 
silvi'r lialide with chemical developers is not due to 
the se[)a rated silver Inifc to the Imlogen.- B. V. S. 

( olonr-phtdography by the muUieolerur process of 
Ihtfay. V. Booth. Technik und liid., 15)15), 1 Id 
"Mo. Chem. Zentr., 15)15), 90, IV., IMO. 

IxN Dufay’s i)rocess of producing a multicolour 
scroen ri colourless film of celluloid is imprcs.scd 
with a SGrie.s of fine, [iarallol, e<iuare-cut grooves by 
prcRsure against .i warm engraved roller. The 
groove.s are filled with a greasy ink, all oxc^ess le- 
moved, and the upper parts of the celluloid surface 
then stained with an alcoholic dye solution. Both 
sides of the film can l>e treated, a four-colour scrwii 
being thii.s obtained; the oolonrs in smli a scuvn 
niiglit he rod and blue on one .side and yellow and 
violet on the other. (See also .App. Chem Ben 

III., t()2.)-B. V. 8. ’ 

P.^TKNTS. 

Photographic plates and pictures; }fanufactur€ of 
- — . .J. 11. Chri.stensen. Holte, Denmark, En<r 
Pat. 132, 84(), 18.9.18. (Appl. 15,194^8.) 

A TRANSPAIIENT sensitive film is made by coating 
with an emulsion obtained by diluting an ordinary 
emulsion with gelatin solution to about l-20th or 
1-dOth Its normarsilver content. Such a film on 
exposure and development gives an image which ! 


is too thin for printing or other purpo.ses but which 
can bo intensified, preferably by a process which 
depends on the conversion or replacement of the 
silver imago by a substance such as silver or 
cuprous iodide having strong absorbent properties 
lor certain dyes. Formula3 are given of several 
suitable solutions for the treatment of the silver 
image. Alter treatment the plate is washed, treated 
with a solution of a suitable basic dye or an acid 
dye such a.s Acid Ithodamine or Fast (liven aiul 
a;.'ain waslied to remove excess of dye; the tieal- 
ment heforc dyeing may he in two parts, the lirsi 
h(Mng a hleaching of the image to silver hromidv, 
for instance by an ordinary bleaching bath, and 
the second a treatment will) a solution containitig 
thiocarhamide (thiourea) to render the image more 
dyc-absorhen t. Such sensitive films are very snil- 
ahle by reason of their transparency for two- or 
Ihree-colour single-exposure processes, the two or 
three sensitive films being plnivd close togotlur 
with the interposition of suitable colour filters, or 
staining of the films themselves. — B. V. 8. 

[Photogra ph ic] cmidsio/is poor in gelatin; Process 

for preparing VV. Alerckens, Chnrlotten- 

hurg. (h'r. Jhit. 301 ,5191, 0.3.17. 

SfjGiiTLY alkaline omiilsious conlaining only 1 ;; or 
2 c of gelatin are treated with formaldehyde, 
aluminium aeidate, or aluminium formate, work- 
uhlo emulsions having viscosity and setting power 
similar to those ol iintivated S oi- lo;; solutions 
lieing easily obtained.— B. V. 8. 

Phnfoehrniin!/ efchiitg jiroeess. .1. Bieder, Bn-liii- 
Steglitz. (ler. Bat. 312,057, 10.1.18. Addition 
to (hv. Pat. 300,370. 

TiiK process described in the cliic'f patent (this d., 
15)15), 3S9 a) is modified by the addition to tlic 
developing agent (alcohol, acetone, cU\) of a small 
(piantity of the etcliing medium. To prevent the 
jienetration of the tdchiiig medium a thin coating 
of a resin such as shellac is givem. The etching 
liquids recommended, mixed with alcohol in each 
case, arc nitric acid for steel, ferric chloride lor 
cojiper, and hydrolluerie .acid foi- glass,- B. V . S. 

Silver halide eniuJ.siinis ; Uipening jn'oeess for ■■■■ — . 

II. Miillcr, Teip/ig. (hr. Ihit. 313,180, 22.8.18! 
boil th(* purpose of elilaiiiiug strep gradation in 
an emulsion it is treated with a solution of pepsin 
in dilute hydrochloric acid, an einidsion so treated 
Ixung eapnhio of being ripened by tlie usual jiro- 
cesse.s without noticealjlo inerease in Vw.o of grain 

B. V. S. 

Fine-grain colour screens for colour photography; 

Process for the preparation of . C5hein. Fab)-. 

Biiekau, Magdeburg, and T. Silbermann, Halle. 
Ger. Pat. 313,008, 14.6.14. 

Magnesium carbonate, is used as tlie colour carrier. 

It (’an be obtained as fine transjiai'ent grains of 
uniform siz.e, whicli (uisily take up colouring matter 

— B. V. 8. 

Variahh resislance. P.S. Pat. 1,310,220. See XT. 


XXII.~-EXPL0SIVES; MATCHES. 

Flameles.s pfavder.s. Delpech. Comptew rend.. 1919, 
169, 537—539. 

\ AiuouH substanees were examined to deter- 
mino their effect in extinguishing the flame of 
explosive powders when incorporated with the 
pastes during the process of manufacture. Of 
the^ vaseline and heavy petroleum, which act in 
an identical manner, were the moat eflScient. For 
use wi^th 75 mm. guns 3% of vaseline was sufficient, 
the charge being increased by 4% to obtain the 
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same ballistic action. With larger guns, slightly 
more vaseline and a slightly greater increase in the 
charge were necessary. Finely dividtKl carbon, in 
its various forms, was incifective. Naphthalene, 
nitronaphthalene, and dinitroxvlene extinguished 
the llamo, but a thick black smoke was produced. 
Trmitroxylene was not very efftciive. au<I 

wood (‘cllulose were almost as elective as vas* Hue, 
but were difhcult to inforporute iu the pasl-es. 
Hyd roc ('ll 11 lose w as iiiueli easier to incorporate aud 
just as etieetive. It should he iiotesl that the addi- 
cioii of viuseliiie also prcxliices a powrrful s la hi lining 
action on the h'reiioli pow ders.-- (». 

Ti'fr)jl; i^oinjO'Cssid cltnrijrs t/f A. SKdl- 

haelier. /. ges. Schicss- mid Spreugstollw., 101!'. 

6 -7. Ch<un.-Z('it., 11)1!), I.'h IH'p., l!'"^. 

Ti:Tmii (auiiot he UklUd v.iOinut dei onipositioii, 
aud pelh'ts oau tlK-ndoi'i' In- made oidy l»y com- 
pression. .V densit;\’ of 1'7S to i HO is said to Ix' 
obtained under a pressure of otiOO —(ilKH) kilos. p»‘r 
sq. eiii. The plant employed consists of a hydraulic 
proas, gauge*, iron screen, aeciiuiulator, pump, and 
differential ram; the press itself eouipriscs a die, 
plunger, pin for detouaUjr liole, and hotloui plate 
with hole lor discharging the pt'llet. The plunger 
should he slightly iHMclled, 0'5 mui. iu a diameter 
of 2U mni., and tli<* ojioiiing iu rhe die must he 
slightly toiiieal, O' I mm. taper iu a length of 
10 — 12 cm. The jiin should have a rounded 
shoulder and slujuld 1 m> rtHluced at the [op. and for 
long charge's it must Is* tapered. All parts should 
bo higldy polishcMl tind lulirieated with powdertal 
graphite suspended iu water. Pressure lias little 
otfect on the crushing slrc'nglh of IIh; pdlct; it 
sliould be ns high as jmssihle. A good quality H(e<'| 
is es<(‘iitial for tin* {tarts.- W . J. \V. 

ion ; TIicori/ oj ■ - . it. Ore ker. Z. Klel-,- 

t rot •hem., 1!)17, 2.'t, 10 •!), 

Tun theory of dotoiiatiou is develoited malliematii- 
ally ami from the. e(|Uation.s deduced the. follow iiig, 
values are calculated (which arc of the saints order 
.IS the values ex jicrimontally determined); for a. 
detonation teiiipi'ra lure of 2000 ‘ C. with iiitro- 
glywrin a detonation pre,ssur(3 of !.'2,50() atm. is 
s(3t U{), and the detonation pio(.*eeds through the 
mass with a velocity of 7200 metros {ter hoc.; for 
2o00^^ (h the corresiiondiiig figures are ]ll),o0() atm. 
aud 7l)00 metres jior .sec.- --.T. !<’. S. 

E.r.pJo.Sion ; Tnn iieiaiu rr of (oi fmlnfhciinir 

suhslii ncis. 11. L. Datla and N. 11. (Oiatlerjee. 
Oliem. Soc. Ti'ans., lOl!), 11.7, ](Kl6 JOIO. 
Foi.ix3wtno up oliservations of Pertlu'lot (this J., 
38S8, 042) with irinitropheiioJ, mono-, di-, and hi- 
nitronafihthalene, and ])ota.sisium chlor.ais', which 
on heating gradually volatilise or de(;onipose, but 
wliich can 1 ki made to cxjdode by throwing them 
into a vi’ssel previously heated to a suitably higli 
temperature, tho authors have found that for oacji 
endothermic substance tliere is a ternjTeraturc Ik'Iom' 
which explosive decomposition d(K?fl not take plaet*. 
This definite point, termed the temperature of ex- 
plosion, has been determined for a large number 
of nitro eom|>onnds, {licrates, azo eonii>ound.s. 
haloid compounds, organic perchlorates, and 
alkaloids. Tlie deterini nations were carried out in 
an atmosphere of carbon dioxide. ^ — W, P. 

Otu warfare at the front. B. C. G'o.ss. Proc. Eng. 
Soc. W. Pa., 1919, 35, J81— 194. 

Gas, smoke, and flame in this war and the next. 
W. H. Walker. Proc. Eng. Soc. W. Pa., 1919, 
35, 195~-214. 

Du9t explosiont. Bauer. See X. . 


Patkntb, 

Ammoit-powdcr ; Manufacture of -- — . Ober- 

hessische Kalk- nnd Steinindustrie (l.m.h.H., 
Herlin. (ler. Pat. ;l();i,a 70 , 26 . 8 . 17 . 

l\'oon-M.orn is sidijceled to I he jiction of steam at 

I ll)'-^--’I2l) ' (’. hefort' placing it in the im'orporat ing 
uidl, (he muisfening of I lie j)owdor during milling 
hejig, lliu.s climinaied, and the time necessary for 
im OI pi)ral ion being reduced !)v about one-)ndf. 

W. d.W. 

r/i/or.;//' for iiirreasiiKj the 

stuhililij ituinm sl.'joijt’ t)j -. Fiirsflii h Ples- 
si.w he M iedz.i.iuK ii fabi ik, .M i t lei Lazisk . (lor. 
Pal. :U:i,()l6. I'.'.I.IS. 

KiK.si-r.oniu is added lo ddorate ('xplosivi's coiilain- 
ing volatile liquids, sm h a.s pelroituim, to prevent 
('\aporat iou of tlu se iKpiids aud suh,;('qnent Jianlen- 
itic til t he ( art ridije'^. A\ . ,1 , W. 

II nriils (r"in nil not Hulosr mo nnjoci n rc ‘ 
l*ro(‘(‘ss (ind opporohis (or rrrorrrii of . A. 
V. Vajdiifv, Magvaiin.ir, llungar\. (e r. Pat. 
Ald.OIH, 28.1. IS. ' 

IVmit of llie waslo a< id is reeo\ eiaai by subj<‘eting 
the ni lro( ellulost' to a {M i'liminary {iressing, most 
ui tln^ remaining ai id I ben removi'd by 

liydr.aulieally ( omj>r4''SiMg I be nilrocellulosf'j these 
two ojK'i’a lions, as well as tlu' ejec t ion of tlu' com- 
fu'essed nil roeeliulo.si', being earrii'd out .as p.'irt of 
a (oulinuouH e>ele. 'file appaialus eom|>ris«'s a 
|)!ess-lable jinnided with {lerioraled eyIinih'rSj in 
v\liieh |)lungers o|»eral,e. 'Flu' ihiee oj>eratJons 
(ligbt jjn'ssiug, hea\y [uessiug, and 4*jeetiou of (;om- 
jik'.sed malei ial) are ( arrieil nut simultaneously in 
siireessivo cylinders, and liy rotating the tahb' I lie 
mali'rial is suhjeeh'd lo eacli ojicralion in succes- 
• ion ; Iho cylinders hava* movahh' {ilaU'S holuw to 
it'lain fin*, material during the movenieiit of tlu' 
|)re.ss-tal)I('. The pioci'Sh cnahb'.s tlu* waste acid to 
he exj)ress<*d from the ni l rucellulose iu a H»w 
seconds without risk of di'composition. The 
jua"v ed material pa .sos to a eoiiievor or diia'c-l into 
a puljnng m.aeliiiie. \V. .1 . \\ . 
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l.'c/v piicnoriirf rr. K. Kling ami l<. Sudiowiak. 

.n(‘tnii, 1917, 1. ;J7 12. (’hem. Zenir., 1919, 

!M), IV., i;{7 199. 

'I'lii: py< nometer desei ilied^is a eylindrical vesHel 
witli tapering emls, eacli of wliieii luiH a (Uipillary 
o|)eniiig. 'riu're are no taps, the openings being 
( losial by means of clijis and rubber littings, whi(.“h 
;iro Hi'i ured by screws. 9'lio vi'ssrd is first filled with 
dry, clean mercury, and then c-orim'tTcd with the 
gas holder. When the mercury is made to leave 
the vt'ssel gas is drawn iu from lln^ gas liobhr, ;iml 
when the pycnometer is tilled tlu^ ('rids are closed, 
Tho slight loss of gas during the closing of the 
capillary tubes has no influrma* on tho detcumina- 
tion. The density of the gas is calculated by means 
of the formula 


d 


( 


0-P . 
V.if 


) i -I ()*uo:ii;7t 

• 1 i 


where f/ renreserits tho weight of the pycnometer 
I- gas; p tlie weight of th(‘ {lyeiiometer I- air; V 
the volume of the pycnonuder ; f tho temperature at 
the time of filling, f' tlui lemjierature at the time 
of w'eighing; s the density of the air in vessel at t; 
and d tlu^ relative density of the gas (air = l). 

-C. A. M. 


<Jas washiiiff and affsoi'ption (ipporaius [; Lahorar 

tory ]. F. Friedrichs. Z. angow. Ohem., 

1919, 32. 252—266. 

Tkb properties (resistance or “ head of liquid, 
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construction, degree of effective washing or al)8orp- 
tion. liability to form gas pockets,” etc.) of some 
J30 forms of aoparatus are discussed. Iho best i 
forms, for waslung or absorbing a gas, are con- 
sidered to be those providing a scTpentine or screw- 
like passage for tin; gas tliroiigli the liquid (see this 
J., 1910. 443 a).- W. P. S. 

K;rfmcfi(>n fipfxirnf tin : An antomatic . J. 

Tcheriiiac. C’Ik'Iii. Soc. Trans., 1919, 115, 1090— 
1092. 

Tmk apjtaratns, an improved form of that pre- 
viously descr ibed (Bor., 1893, 25, 3C52), is designed 
for extracting u(j neons solutions by means of ether 
or chloroform. A flask containing the solvent is 
heated in a water-bath, the vapour passing by a 
glass tube to the bottom of a second flask, almost 
filled with the solution to bo extracted, and im- 
iner.sed in a bath of cold water. Passing up through 
the solution, the solvent is condensed and is re- 
turned to tile first flask, a condenser ladiig provided 
to prevent loss of solvent. For a deseription and 
diagram of the Kornewhat complicated glass con- 
nections the original must be consuUe<l. — Fi. M. 11- 

Anti-mck-hack device apidicdhle to erohition 
methods of (tnohisis. P. h. Pobinson. Chem. 
Nows, 1919, 119, ir,9-lG(). 

'Fwo forms of apparatus are deseribed for pri'vent- 
ing liipiid from flowing back from an absorption 
vessel to a reaction flask, the luinciplo being that 
of a lifpiid tia[). AVIieii the pressure diminishes in 
the iv aetion flask air is admitted ibrougli a vertical 
tub(‘, lire !()W(!r end of whieli is immersed in the 
lirpiid in the trap. — W. P. S. 

IHeclroinef ric iifrofions; FJeciric(d apparatus for 

■use in . If. S. Poberts. J. Amor. Cbom. 

8()c., 1919, 41, 1358-13G2. 

A I’OTENTroMKTi’.R i.s described for use in electro- 
metric titrations. This instrument does not neces- 
sarily give K.IVl.F, readings in volts but in arbi- 
trary units, since all that is desired in this type of 
work is tlie inflexion point of the lO.IM.F. The in- i 
struiiK'nt consists of a rheostat on which two sliding 
contacts work. The (ontacds indicate on scales 
which are numbered in opposite^ directions, re- 
speetiwly 0 — 100 and 100 — 200. 3’hiia, wlien the 
point 10() represents zero potential, readings may 
bo made with a solution which changes the sign of 
its F.IM.F. without the use of reversing keys and 
without infrodueiug a minus sign into the figures. 
The potentiouu'ler is used with a single dry cell 
and a high ri‘sis!ane(^ galvanometer. — .1. F. 8. 

Kh’cirometric (if rations irifJt special reference to 
the dc.ieruiinotiun of fenous and ferric iron. 

.1. (\ HostcLP'r and II. S. Poberts. J. Amer. 
Chem. 8oc., 1919, 41, 1337—1357. 

KxuEUTMEiMT.s aiH described on the estimation of 
ferrous iron by titration with potassium bieliromate 
and ))otassium permanganate, the estimation of 
ferric iron by means of stannous chloride, and the 
titration of potassium bieliromate witli stannous 
chloride, in which the end point of tlie reaction is 
obtained from tlie K.M.F. of the solution against 
a calomel eb'ctrode. Tire electrical apjiaratus is 
described by Poberts (see pi'oeeding abstract). A 
special ” titration head ” is us(h1 to cover the 
titration flask; this consists of a glass cap with 
three holes in the top; the first admits a glass tube 
from the calomel oloctrode, the second admits the 
tip of the burette, and the third carries a platinised 
platinum electrode and admits a current of carbon 
dioxide. Solutions of potassium bichromate as 
dilute as 0’0005y may be employed in this method. 
The electrometric method makes it unnecessary to 
remove the exc^ of re^lucing agent which has been 
added in the reduction of a ferric salt. Conditions, 


such as acidity, need not be controlled exoent withir 
very wide limits, and hydrochloric, aulpnuric, o; 
hydrofluoric acid may bo used. The sensitivenosf 
and accuracy of the metliod make possible the 
determination of a few tenths of a milligram of tin 
chromium, ferrous or ferric iron in the presence ol 
large quantities of other elements. The time withir 
which a determination can be carried out is greatly 
shorteruHl. The content of ferrous and ferric iron 
in a silicate, for example, can Ik^ determined ii: 
15—30 mins. The precision nttainahle is compar- 
able to the best of the ordinary volumctrii; 
determinations. — ,1. F. S. 

Acids; Titration of ft// the conductivitii method. 

P. A. Meerhurg. Ciioin. Wcokblad, 1919, 16, 
1338—1347. 

In the titration of acids with alkalis by the con- 
ductivity method the neutralisation point is in- 
dicated by a definite inflexion in tiro eiirve repre- 
senting the change of conductivity. When 
strong acids and bases interact, this bend will bo 
acute; it is obtuse in the case of a weak acid and 
a strong base. A mixture of acids of widely 
divergent degrees of ionisation can b(' accurately 
estimated; the neutralisation of the acid with the 
highest ionising power is indicated hy tlie lowest 
part of the curve; the point at which tlie weaker 
acid heeomes m'lrtralised is tlien niai-lccd by a sharp 
bend. Aeciirati' results are obtained when the 
relative proportions of the strong and weak acid are 
1:1 or 1:2’5, but with proportions of 25: 1, results 
are not very reliable. The method is well adapted 
to tlu' estimation of hydrochloric acid and lactic 
aei<l in chyle, or of organic and inorganic 
acids in vinegar. Tire author gives tables and 
curves for various acid mixtures. — W. tl. W. 

Alkafimef ric fitrations in presence of alumina. 
T. llelliie<‘i and F. Tmcchesi. Aiiuali Chiiii. 
Appl., 1919, II, 190 -204. 

'riiK various methods published are subjecLcd to 
critical examination. — T. 11. P. 

Tin; Vetertni nation of . F. Le Naour. Ann. 

Cliim. Analyt., 1919, I, 308—309. 

BKiiTi.Mrx (this J., 1918, 658 a) has stated that 
ignited stannic oxide (SnO^) is hygroscopic, hut 
the author finds that this is not the c'use; 1 gnu. 
of the oxide, wlicn exposed to the atmosphere for 18 
hours, gained only 2 mgrins. in weight. — W. P. S. 

Aluminium and vanadium; Near separation of 

. P. AVenger and H. Vogelson. Ilelv. 

Chim. Acta, 1919, 2, 550-553. 

The mixture of aluminium and vanadium oxides 
obtained in the usual manner is heated gradually 
with six times its weight of anhydrous sodium car- 
bonate in a platinum crucible until the mass melts, 
the temperature is then raised, and the heating 
continued for throe hor.rs. The crucible and con- 
tents are cooled somewhat, plunged into distilled 
water, and raised to the boiling point, when a clear 
solution of sodium aluminato and sodium vanadate 
is obtained. The solution is made up to 500 c.o. 
with water, raised to the boiling point and a quan- 
tity of ammonium nitrate equal to 10 times the 
weight of the oxides is added in small ((Uantities. 
Alnuiinium liydioxide is precipitated, filUrred off, 
washed, ignited, and weighed as Al^Oj. The 
filtrate is acidified, neutralised with ammonia, 
raised to the boiling point, and treated with 
barium chloride solution. Barium vanadate is pre- 
cipitated; the precipitate is allowed to stand for 
24 hours, filtered off, washed with cold water, 
dried, ignited, and weighed as Ba(VOj)i. In the 
resence of iron the solution is precipitated cold 
y ammonia. The precipitate contains iron and 
aluminium hydroxides and ammonium vanadate. 
It i.s filtered off, washed, ignited in a platinum 
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crucible, mixed with six times its weight of sodium 
carbonate, and if^nited as before. The fused mass 
is hoiI(‘(l with water, when OAerylhine: ('X(e|»t ferric 
oxide dissolves; this is filtered off and weighed and 
tlie filtrate is treated as desrrilMd aljoAac The 
results of analyses f)\ these iiietluuis aie extremely 
^];ood. — d. F. S. 

M'J ijhth'n mn (tml linnistt-n; Colour rcartionx nf 

, /. (I. A. Barl)i{'ri. Atti R. Aiead. lhnc« i, 

Idl’d, 2S, i., ddl-itV). 

Thk author has iinesti^’-ati d Rraiin's reaciiou (Z. 
anal, (.’hem., Isf;;}, 2, ;kl), tliat is, ih(‘ \arious 
eoloratious olitaitK^l when au acidilieil si)luti.)ii eou- 
taiuiu;2 «■! molybdate and a thioevauate is treated 
with ziue, tin, or otln'i* j eilm iu!.!; .i'j:enf. (See d . 
('hem. Soe., HU!*, i., -mO.) T. II. ]>. 

S(‘l(‘ni}itn (uiil f rU)i riu tn ; rintn' ndciioiiM <>j ■ 

II. H. AVeiMT arid \. (iaiaisou. .1. Pbvs, ( bem.. 

JOl!}, 2d, 17S i!l7. 

d'liK traiisforuiatiou of seb'uium to seleuie salt ])r<w 
duo s a hlii(‘ him iiiescem.si ; tliis is t)io eharaeterist ie 
colour iu flames couia iuiu}.': seleuitim. The 
react ioM tellurium to tellurous salt j>rodue<*s a 
oreeii lihiii i!e‘<e('Ue(', aud that fiom tellurous salt 

10 t^'lhirie salt a blue lumiuesee.uei*. The riMldisli 
luiiiiiK'Mi’Uce olisiu’ved iu jl.um's eontainiue 
‘'<‘l(Miiinu is due. to the eoloiirod selenium v.ipour. 
The piaH'uish tif) observed iu Ihiiiu's ((Uitainiue 
-eleiiium aud tellurium is not a lumiueseeiiee, but 
is due to the m'eenish colour of Iho vapour of the 
tlioxide. (See also d. ('hem. So<-,, Di'e,. l!*ld.) 

d. F. S. 

iltisoliiir in nnluftil (jns. Kline. Sn‘ JIa. 

Aimno}ii<i i> r/i{ii lint . (.'aillard. S'ee \’ll. 

IfnliKirii doiO'S. See VII. 

// ep(,(7i/or/7e snlnlifiwi. Moei'k ami Foiau. S< r. 

\ If. 

1 1 lilt jiiii'iilnjiul r, See \' 1 1 . 

tin (illni/s:. (haie. See X. 

Dust c.rjjl ositjn.'i. Hauer. See X. 

S III p!i()nti( ed iiUk. Sec X I f. 

SneeJutriiiielee. (1) Iferzfebl. (2) (laillaid. See 
XVJT. 

Siiijae siienp, Skola. Nee XVII. 

Miero-tinal i/sis of trine. Kipp('r and AVoliaek, 
See XV ill. 

Methyl alcohol. Fbmau, ,SVe XVIII. 

Methyl alcohol. AVolff. See XVI IT. 

Sat in milk. Aleillere. See XIXa. 

Cheese. AViuterstein. See XlX.A, 

Morphine. Ifakshit and D'Costa. See XX. 

Caffeine and theobromine. Stroup. Sec XX. 

.icetone, methyl alcohol, and furfutal. Prings- 
hoim aud Kuliu. See XX. 

Photometry. Kder. See XXI, 

Patents. 

Photometer. M. J. Railing and H. N. Green, , 
London. Eng. Pat. 11,387, 8.5.14. 

A PHOTOMETER for measuring low candle powers, j 
particularly applicable to the testing of miners’ I 
hand lamps. Tho apparatus is compact and easily , 


manipulated, and may be (udibratcil to road 
iliroetly. d’wo wliito-surfaecd smoons, a fixed one 
illuiuinated by a standard source of light, and an 
adjustable one .dlumiunted by the sourco to bo 
lestod, are vii'wusl through a lens, being shown .sido 
liy siih‘ on a disc, oru' half of wbieli eonsists of plain 
j'las.s throuiih which oiu' siroen can bo socmi, and 
ihc other of sihcrisl glas.s giving a rcfloctioii of 
the otiicr scixs'ii. 'J ho ailjustahh' screen can bo 
i()latc<I lo v.iry tiic amount of illumination upon 
il. When tho two sneens apju'ar (upially illumin- 
ated, tin* c.iiidlc powtu* of till' Icsti'd lamp can bo 
loiiml from the aiieh' of roiation.- Wk P. 

j 1 ,j,t^e.< |e.f;., cldtji iiie, efe.] ; Mtdhod of 
and tneatis for delct ftna - ■ . G. M . S. Tail. 
T.S. Pal. 27.7). 1!*. Ap|)l., 1.10. IS. 

I’oisoNoi H gasrs, lor iiist.oui', rliloi itu' in the air 
ol subiiiarims, ami ciTtam j)oisou j!;ascs (cbloro- 
aml broiiio-dci i\ al 1 v< s) arc diUi'ct^'d by fms.sing 
(he g.is umb'i ON anil ual ion ovrr coppiu*, si roiitiilin, 
or lime lu'atrd to on nh ohol flame, w lion a cliarat;- 
0 risfic colour imparl-ed lo (ho llaimu 

II //>/(/7o/ and dcaninij l<>d liiJa s^ hulileH, and like 
ressels; .\pinii,iins /or . .1. T. ICdwards, 

l.omloM. I’hig. Pal. Id2.Slj7). 21.0. H. (Appl. 
17), 7)01 / IS.) 

.[ shi'sf t)S fil 1 1 f nnileiiiil. (mu’. Pal, 313,5 IS. See 1. 
Te.slniij metal td>jtids, Gci', Pal. ,301.211. See X. 


Patent List. 

'I’lie dii-tort ui'U'H in lliis lint me, in the <'n.^o of Apj/tioo- 
l.oirs lor PaWntrt, lho.se, of impheation, mid in tho etuio of 
{'oJlipleto SeecificalioliH uceeplfd, tho.o of tliO OlUcilll 
Journal.H in wineh tlio ari pptiinee i.h unnounced. Coniploto 
SuecilK alion.s thus u(lvoiliHe<l a« lox-eaU'd are open to 
jiibjxH'tion at lIk) l‘at.vnl OfliLS) UMiindiately and to 
ui>posiiion witlim two 'luail-liB of the 4|,i.l,o yiven. 


1. GENIORAK; PLAi\T; .AI A(Jll] N ERV. 

AiU-I.K'ATIONH. 

A^iO-ricH d'hyssen. Furmucs. 2(>,H17. Oct. 31. 

(Kt., 20.0. is. )■ 

Aluminium Plant and Vcssid Go., aud Norman. 
KilUu-pn'.s.scs. 20,37,S. Oct. 27. 

llarclay. la<|ui<is aud apparatus for fire-ex- 
1 inguishiug. 20,531. OctT 20. 

Heiitou. 20,-101. NVcVlIl, 

Renton. Drying ami distilling apparatus. 
20,102. Oct. 28. 

(hirmiehmd. Mauufaetuia' of filK^r cloths etc. 
20,3S7. (Jet. 2H. 

Gobaitti. PiiruaeoH. 20,502. Oct. 2!). 

Grush. Vapour-eorulcriHatiou plant. 20,153. 
(b t. 28. 

Fletcher aud (’o., aud .Miller. 27,519. 

Nov. 7. 

Gardin(‘r aud Stoney. Furiiaei's. 20,513, Oct. 29. 
HaincH. Filti'riug apparatiiH. 27,520. Nov. 7. 
Af aelaehlan. lloili ug-paiis and mixing uiachinefi. 
27,406. Nov. 7. ^ 

Ahrtropolitau-Vieker.s FIcctrif;aI (’o., and Hcanefl. 
I'iVaporating j>lant. 27^428. Nov, 0. 

Oldbury Maiiufactiinug ('o., and Tliomas. Fur- 
uaer'S. 27,081. Nov. 1. 

Reid. Oil-hiirning furnaces. 27,258. Nov. 5. 
Reid. Furnaces. 27,259. Nov. 5. 

Seymour. Pnlvorisors, and process of fine grind- 
ing. 27,522, Nov. 7. 

ATninger. Kilns. 20,031. Oct. 30. 

Complete Specifications Accepted. 

17,726 (1918). Kidd and others. .See XIII. 
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19,271 (191H). (;ovors. Hcnt troatinont of 

choitiical ( onipoundH. (129,902.) Nov. 0. 

19,929 (1918). Oill, and DavTnjMnt 
Co. Cooling towers oi' Ktruclorc's i4>r coolinj^ water 
and other li(iuid.s. NdljOU I.; Nov. o. 

21), H7 (191^). rrenti(‘<’. lletortH and BtiJl.s. 
(l:U,’!9d.) Nov. 12. 

21,2:il (191'^). .Miu-ion. J' ilt«'r-press 

.Vov. J2. 

21,799 M9I>>. d'hal' ln'r. Diaphra'^ins or Rcpar- 
atofs tor n^t* in scfnirat in*' two li<jnids. (idl.llO.) 
.N ()V . o , , 

2117 (1919). Sonslhaj/eii. Machine for niixinn; 
li'jind, Hcnii-liquid, or viscid inat4‘rials. (IMlJol.) 
.Noe. 12. 

hhl I (1919). Stiir:-con. (ami till U2.al scparaiin^ 
iiiarhirics. ( 12 f, lO*^.) Nov. o. 

10,891 (1919). liorint^. ('« ntrifujral apparatn.s 
for hioakin^ np lirpiid.s and dissi-ininatinf.; tneni in 
.soliils, or for niixin|j[; and dryin'i; lifiuids and Kolirls. 
(121,187.) Nov. 12. 

11, lid (I9ld). Wado (l^’our.s cl I^rocctlcs Matli>). 
FiinnK'i'S. (12-1,199.) Nov. 9, 

18,2oS (1919). Itayiiiond llros. Inipacl Pnlvn i/.* r 
(a). lOil vcri.d ii;i; iniil rolh r, (121,291.) .\ov. 12. 


II Kli;i,; (;.\S; .MI.NKU.M. Oll.S AND 

W.WhlS; l)IvSTRr(Tl\ K DISTILLATION; 

II LATINO; IdCOITINT;. 

.\ I’l'I.K \TIO,\S. 

Hale, ,\pp:ira(iis for cai honiMoo; coal. li}.';nit,«', 

, shale, <‘tc. 27,090. Nov. 1. 

Heaven, Johnston, and Sutherland. (\)inpo.site 
fuel. 27,()ol. Nov. S. 

Hrowniee and (nilin{i:rr. 27,290. See .\. 

Dickson and Vit;kors (Clavlon). Composite fuel. 
2(),29r). Oct. 28. 

Dniuomho and Sin;i;er. Lncl. 27,-’)8.‘). Nov. 7. 

i'’i(’ld and 'rootiood. Coal .siih.'-l it utc. 2t),.2o9. 
Oil 27. 

.McLeod. Ap|iai atus for i arhonisinp; and distill- 
ini-': moist carhonact'ous matm ials. 20,82.2. 0< t. 21. 

(I’Hrien. Production of lirpiid fuel. 2(),28r>. Oct. 28. 

IN'iisi'. 20,589. Sfc \M1. 

Stomdiam. llonderini: alcoliol moiv n'adily 
ijjjni table when used as fuel in intio-nal combustion 
ciU'ine.s, 27,219. Nov. 0. 

Vlinann, Production of turf or peat hi i<|m'ltcs. 
27,27o. Nov. 0. 

M'illin^toii. Ma nnfacl^'ire of fui'I. 27.075, Nov. 8. 

Com I’l.l.TK SlM'.CIHC VTlONS Acckctm), 

18,757 (1917). Comp. p«'ur la I’lihr, ih's Coni))- 
Icurs et .Material d’Csiin'S a («'a/,. Watt r-oas {uo- 
duciM's. (i 12,208.) Nov. 5. 

2422 (1918). Nomi, Destructive tlisiillalion of 
netrokuim pitch. (111,017.) Nov. 12. 

2920 (1918). Perkin, find !\ili' 0 ):;tn Products and 
Cai'hido Co. Dest riicti\ e di.stillalion of carbon- 
aceous maU’rials, (121,220.) Nov. 12. 

9205 (1918). Rideal and 'I'aylor. Ste XX III. 

15,208 (1918). Simon-Carves, Lid., and llrocMi. 
Cas-waslier. (122,987.) Nov. 5. 

15,257 (1918). l*orat Pi-oduction of paraflin 
Avaxc's, oil.s, or fats from p<uit, pent straw, mosses, 
licluuis, alciie, |j:iiiss, straw, etc. (122,989.) Nov. 5. 

17,741 (1918). Hataafsche Petroleum Maatsch., 
and Brey. Net III, 

17,843 (1918). Da\idsou, ^faiiufaclure of jwat 
fuel. (124,220.) Nov. 12. 

18,4112(1918). Bowen. A fiparatus for the produc- 
tion of artiticijil fuel. (121.255.) Nov. 12. 

20,447 (1918). Prentiee. Nee I. 

21,539 (1918). Bamber and Abrahams. Genera- 
tion of prodiioer-j^aa. (134,113.) Nov. 5. 

62.51 (1919). Bnte.s and Bateg. Ncc VII. 


III.— TAR AND TAR PRODUCTS. 
Applications. 

Abler and Frood. 20,402. See XI II. 

.\ndc‘r;son. Troatrnont of coal tar etc. 26,759. 
Oct. 21. 

Complete SpEciFic.MtoNs Accepted. 

17,741 (1918), Bataafsche Petroleum Maatsch., 
and l^rcv. Rertificatioii of hvdrocarhon.s. (122,522.) 
Nov. 12. 


IV.~-COLOliB1N(; MATTERS AND DYES. 

Application. 

Knodit, Pi oduction of diazo compoundH. 27,218. 
No\ , 0. 

(\>MP!.ETE Specification Accepted, 

10,929 (1918). Brass. Manufacture of c-olourin^; 
maUe rs and of lakes therefrom. (124,270.) Nov. 12. 


V. EIBUES; TEXTILES; CELLULOSE; 
PAPER. 

Application a. 

BackcM*. Manufacture of paper pulp from straw, 
Tt'eds, esparto, etc. 27,672. Nov. 8. 

Carmidiael. 26,287. Sec. I. 

Hofste. [Production of textile lihrous material. 
27,261. Nov. 5. (Holland, 17.12.18.) 

Johnston and Sutherland. Ereeinjj; or cloarino; 
\('^etal)le matter from stalk and loaf fibres. 27,480. 
■Nov. 7. 

Pritchard. I)ec;umiiiiim; and uashinii; fibre^s. 
27.590, Nov. 7. 

Sedbenad. .\<('tvl cellulose. 20,9(j9. Nov. 2. 
Stulemever. ^lan^i'aetu^e of artificial silk. 
27,209. .Nov. 5. 

Co M l ’ E E T !•; S P i; I : it T C A '1' 1 ( ) N 8 A (’ C 1C PT E 1 ) . 

15,942 (1918). PoWAU’ Cas Corporation, and lianji- 
well. See XVIJL 

17,105 (1918). Slight and Lacy. lnii)rejj;natin!i: 
artiiles of millhoanl etc. to render them wattu- 
proof. (124,010.) Nov. 5, 

20,500 (1918). Charlesworth. Madiim's for 
dryin}.; or carhonisiiii^ wool, wlton, etc. (121, 1(K).) 
.\<)V, 5. 

20,859 (1918). Distillates, Ltd., Jind Jjirmain. 
I'n'ulment of i‘IilueiiL from jMeec' or like seourintJ!; 
pr<ic<‘sscs. (124,110.) Nov. 12. 

20,972 (1918). Putta<‘rt and Puttaert. Manu- 
facture of pulp and pajier cardboard and like. she<U 
material from ^aihaf!;e. (124,411.) Nov. 12. 


VI. BLEACTlfNC; DYEING; PRINTING; 
FINISHING. 

Applications. 

Ashton, Nd.son, ami Calico Printers’ As.soc. 
l*riiitin!j; textile fahrii-s. 26,8'^1. Nov. 1. 

Biuualinan and Petrie. Dveing app.aratus. 
2t;.505. Oct. 29. 

Bi iggs, Palmer, and British Cellulose and Chemi- 
cal Manufacturing Co. Dyeing or colouring fibres, 
tlireads, or fabrics. 26,801. Oct. 21. 

VTT.- ACIDS; ALKALIS: SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Armour Fertilizer Works. Production of 
i aluminium nitride etc. 26,332. Oct. 27. (U.8., 

1 10.7.19.) 
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Uorelli & Oo., and Bnisu. Manufactiiro of 
niorcuno oxide otj. by doioiri posit ion of nitrates. 
t?6,740. Oct. 30. 

Chikasliige and Fno. 20, 470. See X. 

Cottineau. 20,810. See X. 

liultinan. Muniifactmv of i liroino alum. 27,010. 
.\ov. 3. (Sweden, 0.2.10.) 

IVnse. Extraction of ammonia from ^;as<’s etc. 
20,r>SO. Oct. 20. 

rchiiio. J*ioc(‘ss of icfiniiic: arseniouv acid 

‘Jd.Oir. Oct. 27. 

CoMl’LKTK Sria JlKATIONH At'Cia*Tr)>. 

1 loo (1018). Taylor and Knapi>. I’rcxlminj^j 
ammonia and ammoniimi (ompounds. (131.237.) 
Nov. 12 

l*20o (1018), 11 ideal and Taylor, See Will. 

17,220 (1018). A\'<'lch. Piajflnction »)f snlplmric 

acid. (131,017,.) Nov. o. 

17,700 (1918). Anncnseii. IManufacture of 

ammonium perchlorate. (121.727.) Nov. 12. 

18,702 (1018). Norsk Alkali Aktieselsknbet. 
.V]>paratiis lor electrolveis of alkaline «'hl<)rid<*s. 
(12.‘,.03.o.) Nov. o. 

0251 (1010). Hates ami Hates. INe.aline spathie 
iiaui o]v tr, rendiM' it suit able for n.se in the innnii- 
factuic of li.\ (lroj:('ii. (131,155.) Nov. 5. 

vm. ^ CLASS; ( KHA.MRS. 

.\ I’riac.vTioiv's. 

L.'iUoii. .Machinery lor t<‘arim.( or jHilverisinp; 
clay , sewaee shirlme <'le. 20.101. (h t. 2><. 

Erink. .Mantilaelnre of slicei ^ia.ss. 27,138. 
Nov. 0. 

(ila.-^ ((lillij’an and Dm k). Composition for 
.articles lor moulding: o, shajOn^ ^las.s, 27,277. 
.\()v. .a 


l.\.— HIIILDJNC; MATERIALS. 

A I'I'I.U ATlONs. 

Ha>loi'. (\'Pi!'nt. 27,017 am) 27,0I'‘\ Nov. 8. 

Asjthalrie (cimnl or oilnminons com- 
I'ositic'i. for roads, liuors, roofs, etc. 27,007. 
.Nov. 7, 

Dale, (.'onercto cLc. 20,28lj. 0(t. 27. 

Dyiing. Hcat-insiilatinji; eomja^Mtion. 20,501. 
Oct. 28. (Sweden, 20.10.18.) 

Heiisehki’l. Conij)osi lion f(»r ImildiiiK ct(a 26,357, 
Oct. 27. 

Laiif.^. C’omposition for floor cover] ii.o, artificial 
wood, cork, etc. 20,171. Oct. 28. 

( '( > Ai I ’L j : t K S r I ; ( ’ 1 1 ' I ( A 1 ] o ,n A c c i .r i in. 

17,320 (1018). Has. Hrodmlion of artificial 
sO)in . (12t),r)75.) Nov. 5. 

XN AIE’FALS; METALLnUlV, INCJAIDINO 
JO.ECTHO-Mia’ALLUJlGV. 

A PPM CAT JONS. 

\nn and She])hord. Separatinjj; and powderinfj; 
miin'rals, 20,701. Oct. 30. 

Ha.llantino, Hrodnetion of nisthss articles of 
skHd. 20,623. Oct. 20. 

Briti.sh Thomsori-Ilonston Co. (Oemoal Electric 
Co.). Alloy steels. 27,153. Nov. 4. 

Brownlee and Uhlingcr. ConibuHliblo gii.scou.s 
compo.sitians for cutting, welding, etc. 27,290. 
Nov. 5. 

Chadwick and Walker. Electro-deposition of 
aluminium. 27,490. Nov. 7. 

Chikashige and Uno. Recovery of selenium and 
noble metals from electrolytic slimos etc. 26^470. 
Oct. 28. (Japan, 28.10.18.) 


Cotlinciin. Obtaining copper from lyes le.mlting 
from the treatment of cupriferous pyriUvs. 26,819. 
Oct. 31. 

(’oward. Simdl ing etc. furnaces. 27,369. Nov. 6. 

Cnhl(«\, and Harvey and Co. Oas-heated crucible 
furnaces. 2(),853. Nov. 1. 

I'lmore, Evt r.ict ion of l('ad and zim; from ores. 
27,5'<(). Nov. 7. 

lit'.'-sing. Removal of dust from blast furnace 
ga^es. 27,2)7. Nov. 5. 

Marlin. Extraction and !eeo^A'rv of gold from 
oies. 27.(KI9. Nov. 3. 

Middlemis.s. Jiraching and separation of ore. 
26.5.30. Oct. 29. 

Ritchlord Melt in|T fill mu('s. 27,613. Nov. 8. 
(’oM cij. re SiU' ( iKj{ A’rioN h .\c(‘Ki"n;i>. 

12,363(1918). Hlaekwell. Manufaclnrc of ferro- 
tungslon and oUct UingsUui alloys. (133,1181.) 
Nov. 5. 

1 1 ,.)()9 ( 1918). Hlair and (Mapp. Manufacture of 
inm and sOhI. (13L28:I.) Nov. 12. 

17,739 (1918). Blo.xani (Si alulimcn t i Biak Ing 
Hoiieliain). 1 in-.soldoriii;:; and lin-coating alu 
minium or its alloys. (131.315,) Nov. 12. 

19.606 (1918). Ramen. Mauufartiire of burnt 
or<‘ and like briek.s. (131,387.) Nov. 12. 

29.3.3 (1919). Ingle. Hrcjtaration for removing 
rmd from and preienling formalion of rust on 
inm. (131,117.) Nov. 12. 

.)1>3I (1919). Slabilinmnl i Biak -Trig. A. I'ou- 
(bain. Electric furn;ie<« for b<':i(ing, annealing, or 
imlliii;': (mUailic maleiials. (121,138.) Nov. 12, 


XI. EI.EfTROt'llEMISTRY, 

PPMCATIONK. 

('iiadwi( k and M'alkcr. 27,190, See \. 

( ’liikasliige and Luo. 26,170. SeeX. 

Corradi. I'deetrolysing water, 26,326. ()(d. 27. 
I)<>ananl Re<lniavm‘. Electric furnaces. 26,663. 
()(t. 30. 

( 'oMPLVTr Sl’KCM'ICATlO.NS CCKPTKI) . 

17,2.58 (191 8). Oidlmm and Oldham. (Jalvnni(r 
batteries. (131,019.) Nov. 5. 

17,751 (1918), Hurgess HatO'ry (k). Maniifuc- 
1 1ll e of obs-t lie drv balinries, (120,891.) Nov. 12. 

18.702 (1918). ■ Norsk Alkali Aklioselskabet. 
Srr \’ll. 

21,511 (1918). ('aiiipb' li. Ebu trie furnac4’s. 

(131,122.) N<»v. 12. , 

5931 (1918). ,S( abilimenti Hiak. See X. 


Xir.— EATS; OILS; WAXES. 

.\ PPMCATjON. 

Eankliaijsen. Cocoa-butler jiresses etc. 26,132. 
Oct. 27. 

CoMpjavrr Si'F.cji k atio.xh A('( ri’Ti:n. 

15, .‘>57 (1918). Horal. Sec 11. 

11,901 (1919). Sue. Amm. Lsines de Koukelueiau 
Presso.s for oil extrac tion. (128,222.) Nov. 12. 


Xllf. PAINTS; PICMENTS; VARNISHES; 
RESINS. 

APPfaCATJONH, 

Alger and Erood. Manufacture of phenolic con- 
densation products. 26,403. Oct. 28. 

British Thorason-IlrajHton Co. (Ocnoral Electric 
Co.). Japans. 27,254. Nov. 5. 

Ivinson and Roberts. Compo«ition impervious 
to oils, spirits, water, etc. 26,426. Oct. 28. 
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PATENT LIST. 


I November 1919, 


Ivinson iind J^oIhiLs. Anti-corrosive paint. 
2«,427. Oct. 2S. . . 

J;an;fvv(*ll nrul '^I’vrt i'. Aljiiuifacini'c ot pignicnte. 
27,000. >r)v. .0. 

lai.'ich. Paint 2t3.20:i. Oct. 27. 

JlichiirflsMii. M, til ij tact lire of newspaper etc. 
printing- inks. 27,0:i0. Nov. 8. 

C(IM .' 1,1 TK Sl’KCII H'ATIONa ACd'.ITm. 

I0,0;it) OttlH). JJrasH. Si'P. JV". 

I7,72fi (I0|V), Kidd, and ^Vilkinson, Heywood, 
and (Jiai h. l-'orma(ion of |)i<v ipitates for example 
j)i;.',nii‘nt.s. t I.‘M ,.‘11.0.) Nov. 12. 


XIV. iNOIA-JUiHHKIi; (iriTA-PKlUHIA. 

A IM-r.I CATION. 

Davidson. .Mannfactun- of nililicr. 20,705. 
0(1. 00, 


XV. LKATHKlt; liONK; IIOUN; (OA’K. 

A l-l-l.K ATION. 

Oanier. Tan-pilseie. 20,1.01. ttet. 28. 

(!omi‘I,i;ti; Scf.i imcation.s Aci kitk.d. 

17,18.') (1018). Miimlurd. .Mannfactun* of <;lne 
and similar inateriaK', 001,011.) Nov. .5. 

17, .'■)().") (1018). Wallo r. Apfiarntiis for soaking 
< (e. leather ami otlmr froods. (101,010.) Nov. .5. 


\VI. .8-MLS; KKUTIMSKRS. 

AiTMCA'J'ION. 

Ik‘ik('r and Sh('|)li('rd, l*'crtiliscr. 20,780. Oct. 31. 


XV If. SldJAllS; STAUCIIKS; OPMS. 

OoMPI.KTH SCKCICK ATION A (’CKPTKI). 

13,002 (1017). Widsirom. (kiolinji; masse euitc 
in siiear nunilds. (I00,t)2l.) Nov. 12. 


XV 1 1 1.- FKHMMNTAd'JON JN DthSTlt I KS. 

A ITLI CATION. 

’/ry and Wolf. Preparation of malt. 27,573. 
Nov, 7. 

(k)AI Pf.KTK Si’IX IT’ICATIONS .AcCKPTKl). 

1),012 (lOlS), Power (la.s Cor))oration, and 
T.anj.rwell. Fermentation of eellulosc. (131,205) 
Nov. 12. 

10,71.5 (1019). O’Sullivan and others. See XI.V 


MX. - FOODS; WATKR PPK IFK'AO'ION ; 
S\NJTATION. 

Ari’IJCATIONS. 

Hurhot et Fils et Cie, Maiinfactnre of grape 
honey and fruit syrups. 27,101. Nov. 6. (Fr . 
10.11.18.) 

Rardsley and IJradley. Jnseetitidc. 27,330. 
Nov. 0, 

Renton. 20,101. See VTTT. 

Rorrovvinan. Water-softening. 27,285. Nov. 5. 
Brook, and Brock and Son. Self-raising Hour. 
20.785. Oct. 31. 

Candy. Apparatus for purifying water. 20,517. 
Oet. 29. 

Hartley and Hartley. Purification of sewage. 
27,205. Nov. .5. 

Rtishion. Softening or purification of water. 
27,019. Nov. 3. 


Complete Specifications Accepted. 

13,771 (1918). iMarshall. Sterilising and drying 
animal and vegetable matter, including slaughter- 
homse olfal. (133,983.) Nov. 5. 

20,8.59 (1918). Distillates, Ltd., and Jarmain. 
See V. 

20,972 (1918). Putinert and Puttaert. See V. 

10,715 (1919V O’Sullivan, O’Sullivan, and 

Marsan. Treatment of hrewtws’ or distillers’ yeast 
to obtain an article resembling extract of meat. 
(i;il,l08.) Nov. 5. 


XX.-OROANIC PRODUCTS; 5IKDTC1NAL 
SUBSTAN(T:S; KSSK'NTIAL OILS. 

Al-rClCATIONS. 

Boake, Rolx'rls, and Co., Plant, and Sidgwick. 
.Manufacture of diethyl sulphate. 20.700. Oct. 30. 

Sa;:a. Production of pbtbalio antydride. 27,221, 
Nov. 5. (Japan, 7.3.19.) 

(’o'liM.KTF, Sf'KClI'lCATlONS AcCF-l’TF.I). 

M)31 (1911). Jolimon (Veicin. Clumi. Werke). 
Manufacture of salts or coinpoiiiids of cholino and 
Ilf its biglu-r liomologues. Nov 5. 

12,227 (1918). L('vinslein, lAd., Levinstein, 
.'ind Badm-. Produclion of bcn/,yl chloride ami 
hinzal chloride and certain of t!i(‘ir liomologues 
and suhsi itiition jiroducts. (131.250.) Nov. 12. 

1019 (1919). Soc. Anon, des Acierios et Forge.s 
d(^ Firminv. Maniifaetiin' of ae('tone and caibonic 
acid. (131,111.) Nov. 5. 

13.701 (1919). Soe. (Jmn. dcs Tlsines du Phone. 
M.aniifaetnre of /1-halogenet hj laminohenzoic cstorB. 
(■12H,A53.) Nov. 5. 

13.702 (1919), SiH*. (diim. des Usines du Rhone. 
.Manufacture of /i-alkyhiminoethyiaminobcnzoic 
( sters (128.551.) Nov. 5. 

14,550 (1919). Soc. Chim. des Usines du Rlione, 
Manufacture of substitulc-d benzoic, esters. 
(128,912.) Nov. 5. 


XM. PHOTOCR-APIITC MATKRIALS AND 
PROCFSSES. 

ApI'LICATION. 

Camiiler and Hay. Manufacture of multicolour 
screens for natural colour kiiiematography and 
photography. 27,574. Nov. 7. 

Complete Specification Accepted. 

5102 (1918). (irecno and Carrott. Colour photo- 
graphy. (134,238.) Nov. 12. 


X X I r FX PT J )S I V ES ; M A TCHES. 
Applications. 

Brock ami Butt. Pyrotechnic.s, matches, fuses, 
etc*. 27,032. Nov. 3. 

Brock, Pyrotechnics. 27,033. Nov. 3. 

■\fellgren. Manufacture of igniting-composition 
for matches. 20,827. Oct. 31, 


XXIIL- ANALYSIS. 

Application. 

Brown. Apparatus for automatic and continuous 
a,iiaJy8is and recording of gase^s. 26,640. Oct. 30. 

Complete Specification Accepted. 

9205 (1918). Rideal and Taylor. Apparatus for 
indicating and/or recording quantities of carbon 
inonoxidG in hydrogen or gases containing the 
same. (134,243.) Nov. 12. 
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L-GENEBAL; PLANT; NACHINEBY. 


OtI; Aqueous ennUstons of and their seimra- 

tton. J. Moacicki and K. Kling. Metan 1917 
l» 121—127. Chcni. Zentr., 1919, 90 . IV., ^i 


Starting from the assumption that the decrease in 
the viscidity of oil on heating promotes the coales- 
ceiK^ of the particles of water in aqueous omuisions 
of oil, experiments were made to determine whether 
the decrease in the viscidity at the higher tempera- 
ture corresponding to increased pressure woultf still 
further accelerato the separation. Good results 
heating in an uutoclaro emulsions 
of oil from steam engines etc. The method is also 
applicable to the separation of waU'r from tars. 


— C. A. M. 


by baffles pi^ferably arranged helically round a 
shaft, which is allowed to rotate slowly. If liquid, 
the material may be conveyed by a band of raotallic 
fabric or other material. The circulation of the air 
is automatic, us the hot air on the downward jonr* 
noy is losing licat through the separating wall of 
the conduit, and on tlio upward journoy is gaining 
heat and also taking up waU^r vapour, i^ich hi 
lighter than air; condoiisatioii of water vapour in 
the upper parts is also prevented by the transfer 
of heat through the separating W'all of the conduits. 
Additional cold air may be admitted to the base (rf 
the second conduit if «iesired. — 11. M. V. 


Jhycr. L. 11. ChriNti<\ Pittshiirgli, l*a. 
1,318, m, 7.10.19. Appl.. (j.1.19. 


V.8. Pat. 


Uioh pressures; Industrial use of extremely . 

G. Claude. Comptes rend., 1919, 169 , 649‘--d5I. 

Thb author sees no objection to the industrial uso 
of pressures of the order of 1000 atm. ; the in- 
stallations used for obtaining pressures of 200 atm. 
may be easily modified to produce 1000 atm., the 
only essential thing being to insure tight joints. 

— W. G. 

Distillation and extraction apparatus. Van I'rk 
See XXIII. 

Patents. 

Jleat exchanger. Kohl, Newels und Kisfcid ni.h.H., 
Hamburg. Ger. Pat. 313,509, 8.4.17. 

Cou) air or other medium to be heated is passed 
upwards through a number of tubes arranged ver- 
tically within a surrounding casing, with their ! 
ends inserted through tube plates opening into ' 
chambers, one at either end of tho tubes. 'J'he : 
space surrounding the tubes is divided into throe | 
superimposed chamlH3rs by means of horizontal i 
plates, alternately attached to opposite walls of tho ^ 
easing, and th^e chambers are subdivided by simi- i 
larly arranged vertical plates, so that heating fluid : 
which is introducx'd into this space takes a zig-zag 
course. — J. S. G. T. 

Gases; Apparatus for use in the treatment of ■ 

liquids with . H. .J. Magrath, London. Eng. : 

Pat. 133,217, 0.12.18. (Appl. 20,270/18.) 

Two cylinders of compressed gas are connected 
through valves to a service piix*, from which n pipe 
communicates tho gas pressure to the under side of ' 
a diaphragm, The upper side of w'hicli pressivs I 
against an adjustable spring. A rml from the ' 
upper side of the diaphragm is connected to a bow ' 
spring carrying a member engaging with tho ; 
^caperaent wheel of a clockwork. When a cylinder | 
is becoming exhausted the diaphragm moves down- 
ward under the action of the spring and lowers tho ' 
rod, pulling the bow spring straight. Complete ex- i 
hauetion of the cylinder causes itho bow spring to i 
be pulled into tho opposite position and thus re- 
leases the escapement wheel. The clockwork ' 
operates a clutch, which opens the valve of the • 
second cylinder to the apparatus. The device is 
suitable for use in the treatment of water, sewage, I 
etc., with chlorine.— J. H. J. 


Hot gases pass first along the outside of a double- 
walled rotary drum and then through tho inner 
shell, whilst the material to be dried passes 
through the spme beiwiMui the inner and outer 
walls, which is fitted witli guides or other means to 
deposit tho material on the inner shell.— 11. M. V. 

Dryinij .sludges of u'hiih the solid componenis are 

partly tmpermealde to water; Process for . 

l i <-'l*«rJottenbiirg. (mt. Eat. 311,013, 

\\atkii is reim>V4Ml lioni tin* sludge in a suction 
filltT provided with a filu*r bed composed of a 
material freely permeable to waUT, such as sand or 
toko breeze. AftiT filtration of tho sludge, the 
sand etc. is mixtsl with the impermeublo material 
from tho sludge and the filtration repeated, employ- 
ing tho mixed maU'riiil as a now filter bed. Thia 
prowss i.s repeated until th<^ low permeability of the 
ro.Nulting mixture renders it unsuitable. Tho sand 
or ((>ke bn^eze is naovered from tlie mixture by 
iiushing with waU‘r, ami the cycle of operations ro- 
I>eaU‘d with the recovored material. j. S. G, T. 


I'iirnaces; Devices on indicating the state of 

combustion and regulating the latter. 0, 
Alliata, Jiociirno, Switzerland. Eng. Pal! 
120 903, 7.11.18. (Appl. 18.247/18.) Addition 
to 115,423 (this .1., 1919, 310 a). 


Tiik upward and downward movements of tho bell- 
floats of the indicating device pnjviously dohcribeci 
(toe*, cit .) are caused to operate small valvos, which 
release the pressino of a suitable fluid, W'hich in 
turn operat{*H larger valves to control the primary 
and secondary air lor (-offibustion, these devices 
being so sr*t that a constant temperature (as detor- 
iniiRMl by the draught) is automatically maintained, 
llio t4‘niperatnre cun be altered by displacement of 
travelling weights on the levers of tho boll-floats; 
liy altering the tension of springs attached to the 
same levers; by altering tho level of tho liquid in 
which tho floats work by addition or removal of 
the liquid itsell or preferably by using displacing 
weights which are adjustahle by screws and pro- 
vided with a scale; or, lastly, by adjusting the 
length of th(> cMuitrol vidve stems by meana of 
Hcrew's. Should a dangerous gas (e.j/., lighting gas) 
bo used as the pressure fluid for control, means 
may be providtsl to draw off tho gas which escapes 
when a control valve opens, --B. M. 


Dr^ng plant. M. P. P. Gloe-ss, Saiut-Maiide, 
Prance. Eng. Pat. 119,240, IQ.9.18. (Appl. 
15,031/18.) Int. CJonv., 17.4.17. 


Hot air is passed downwards through the outer of 
two concentric vertical conduits and then up 
through the inner (or vice-versd), and the material 
to bo dded passes downwards through whioWer 
conduit the air is rising. solid, the material is 
stayed in baskets on an endless chain, or it^may 
^ , be allowed to fgU by gravity, its fall jl^g 


Furnaic; Dntary - .1. B. Gaffiicv, Allentown, 

Pa., Assignor to Potash Kxtrai'tion Ckirporation. 

7.10.19. Appl., 

18 . 


j At tho diKchargo end of a rotary furnac;© a chamber 
j iM provided which rotates with the furnace and is 
provided with valves or doors, one of which opens 
from the furnace into the chamber, and the ottmr 
m the circumference of the chamber, opens from 
the chamber into the atmosphere. Means am oro^ 
med to operate thei^ doors so that one k - 
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clo8«d while the other i« open, thus forming an air- 
lock.-B. M. V. 

JtoUiry kilns; Process for prevenling crust-forma* 

twn tn . (i. Polysiufl, Dessau. Ger Pat. 

312,211, 2:1.9.10. 

PuKK powdered uj- graiiulur lime or sand is pro- 
jector! or olown jnto tlie kiln, where it mixes with 
fnatenul under treatment and prevents baking or 
fusing on to the wall of the kiln. The lime or sand 
is preferably introduced in the direction of rota- 
tion of the "kiln, behind the material under treat- 
ment, so that fus the kiln rotates it is drawn under 
and mixes with the material. — .1. W. D. 

Boiler for odd liipuds. V. H. Frestadius, Stock- 
holm. Ger. Pat. ;U:i,9lG, 30.1.18. Int. Conv., 
11.1.18. 

Thk boiler consists of an inner vess^d of acid- 
roHisting material surrounded by an outer ves-sel, 
the jacket space between the two being closed below 
and communicating above with the interior of the 
inner vessel. Thfs acid liquid to be boiled is con- 
tained in the inner vessel, and initially steam is 
blown through the acid. Boiling having coin- 
menoed, the supply of stf'am is diverted into 
the lower portion of the jacketing space Ixdween 
the two vessels. Accumulation of (rondensed water 
ill the acid is thorc'by avoided. The condensed 
wakT is run away from the jacket by suitabhi 
drains. If desired the jacket space cun be filled 
almost to the top of the inner vessel with an alkaline 
solution to protect tlie outer surfa<‘e of the inner 
vessel and the inner surfaie of the outer vessel 
against acid. — d. S. G. T. 

V raetionalxng air or other uaseous mixtures; Pro- 
cess for . Ges. f. Lincles Eisinaschinen 

A.-G., Iliillriegolskrcutli b. Munich. Ger. Pat. i 
313,120, 22.1. IG. Addition to Ger. Pat. :i()l,l)10. i 
In the process of fractionation of air by liquofac- • 
tion and rectification in accordance with the 
original patent (see Eng. Pat. 21,735/11; this J., : 
1916, 871), the cooling stage in the rectification ; 
proce.ss for the separation of argon is effected at a 
temperature about the b.pt. of nitrogen at the 
pressure existing in the rectifying column. Tho 
rectifying column is fitted with a condenser con- ; 
taining as refrigerating medium either liquid 
nitrogen or some liquid of dilferent boiling point, 
such us liquid air or oxygen, and the pressure in , 
the condenser is lowered or that in tho rectifying 
column correspondingly increased. — J. S. G. T. 

Ball mills [; Means for screenimj the urnund pro- 
duct from ]. F. L. Smidth and Co., Copon- , 

hagen. Eng. Put. 125,0()4 , 25.3.19. (Appl. ; 
71G7/19,) Jnt. Conv., 27.3.18. ' 

In a wet or dry hall mill fitted w ith a scixh'ii at the 
outlet emJ rotating co-ax ially with the mill, the 
ground material is discharged through a grid which 
has holes too small to permit the passage of the 
grinding medium, and then passes through an 
inner co-axial pipe leading to one (preferably the 
outer) end of the screen. The oversize material, 
w’hich is retained on the screen, passes into a lift- 
ing device situated preferably at the inner end of 
the si'reen and is lifted into an outer co-axial pipe, 
through which it is returned to the mill. — B. i\l. V. 

Centrifugal separation ^of slimy solids from 
liqxtids], W. Miiuss, Joluinneshiirg. Eng. Pat. 
i:i3,448, 10.10.18. (Appl. 16,528/18.) 

Thk apparatus is somewhat similar in method of 
operation and general construction to that 
described in Eng. Pat. 119,706 (this J.. 1918, 723 a). 
but being intended for separation or clear liquid 
from slimy solids is arranged so that the separation 
of solids takes place b4fbre the liquid reaches tho 


filtering medium. The upper cone of the rotor is 
not perforated on its conical surface, but the com- 
mon base of the upper and lower cones is formed 
of a perforated diaphragm, preferably attached to 
the lower cone, and covered with a cloth or other 
filtering medium. The mud to be separated is 
charged slowly through a pipe bent tangentially 
t^), and situated just below, the top lip of the 
upper cone, and is preventeii from falling straight 
on to the filtering diaphragm by means of a baffle, 
which deflects it on to the conical wall of the 
rotor, where it separates into an outer layer of 
comparatively dry mud and an inner layer of 
liquid. The latter percolato.s downwards through 
tlifi filter into tho lower cone, which is perforated 
at its widest circumference, the liquid passing 
through the perforations into the appropriate col- 
lecting clianiK'l of tho fixed housing. — B. M. V. 

Fuller's earth; 'ireatment of . C. M. Husted, 

.fersey City, N.J., Assignor to Tho Standard Oil 
i'o. U.S. Pat. 1,:M7, 372, 30.9.19. Appl., 14.6.17. 
Acin and the earth t/O lie treated are fed into a 
rotating drum, which discharges into n washing 
i and settling apparatus, from which the material 
is conveyed to a washing drum. — A. E. D. 

i Atrohol; Becoverjf of the remaining in material 

i u'liich has been extracted with it. F. Schiinert, 
Diircii. Pat. 311,812, 8.4.17. 

I Matf.kul which has been extraete<l with alcoliol 
I is placed on a grating at the bottom of a cylindrical 
I ves.scl. A regulated supply of water is led into the 
ves.sel through a perforated tube situated beneath 
tlio grating, and flow’s upwards through tho 
material, displiunug the alcohol. The alcohol in 
a concentrated form is removed from the upper 
portion of the vessel by means of a tube pas.sing 
through the side. -L. A. C. 

Cuhnuii for distill a tion or for reactions between 
liipiids and gases. Gewerkschaft des Steinkohlen- 
horgwTrks Lothringou, Gortho. Ger. Pat. 
312,933, 4.7.17. 


A cor.r.MN for scrubbing gases with liquids, e.g.y 
(luring fractional distillation, is constructed of a 
.s<'i i(‘s of superposed seel ions, .\, «'aeh of which 



contains four trough-shaped rings and plates, a 
. and /i, so construcU'd that projections underneath 
each ring or plate rest in the trough or plate im- 
mediately below', and thus the ascending stream of 
gas is forex'd to pass through the liquid which col- 
‘ lects therein. The liquid flows down the column 
j aa indicated by the unbroken arrows, and the gas 
in ascending passes alternately from the interior 
of the rings to the annular spaces arpund tho 
plates as indicated by the broken arrows. Con* 
tact is thus effected between liquid and gfts not 
only as the liquid iows through the trou^i but 
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aUp AS it flows in thin fllm from a hi)(her to a 
loTvei? container. — L. A. C. 


(rases; Appamtus for mixing with otker gases 

or u'Uh fine ponders. K. Enke, Breslau, (ier. 
Pat, 312, yOO, 4.7.17. Addition to Uor. Pat. 

A JET similjir to tlrit dcseriluHl in the ehiof patent 
(this J., 1918, 4o3 a) may Ix) employed for making 
jui intimate mixture of two gases or of a gas and a 
fine powder. To incTease tlie offieienev of the mix- 
ing, one or both of the tubt's is either llattened or 
cross-shaped during a portion of its length, but 
both are of ( ircnlar cros.s-seetion at the ernls, ami 
the outer tube expands to a funnel-shaped opening. 
The jet is particularly adnjitahle for mixing air 
and gas for combustion, and owing to the thorough 
admixture combustion is complete and the admis- 
sion of secondary air is unnecessary; also, if the 
pressure of the air in the outer tube is iiu'reased, 
the partial vacuum iudiicod in the inner tube is also 
increased, and tlius a high t-emporalnie may bo 
attained even with gas under low pr«*SKuro. 

— L. A. C. 


Cooling tower. E. Eckmann, Esson-Stadtwald. 
(Ier. Pat. 313,198, 1.6.17. 

A NUMHKR of sliort shafts or eolnmns, each provided 
with a sloping cover, pass through tin* floor of a 
cooling tower. Air enters the lower through tho 
shafts and passes under the raised end of tho covers; 
the cooling waU*r drains olF the covers in the oj)po- 
sito direetion on to the flooi' of the tower and flr)WH 
away through op(‘nings in the walls into a receiver. 

- L. A.(\ 

Cases; Apparatus for purifijing - — hy passage 
through narrow slits. 0, Biiliring, H.llo. 
(ier. Pat. 312,991, 29.3.18. 

(Us is led into a e.vlindrical vessel tlirongh o, and 
is caused to How around the partition walls, b and /, 


a 



in the direction indic.ntcd hy the arrows and 
through the narrow slits, g and g\ into the inner 
chambers, c and c\ W'henoe it is removed through 
d and d'. — L. A. C. 

Gases; Apparatus for removing Just and like im- 
purities from by means of a rotating electric 

field. W. North and H. Loosli, lianover. Ger. 
Pat. 314,014, 2S.8.17. 

Gas is passed through a precipitation chainbor, 
around the axis of which electrodes arc arranged 
m order to maintain a rotating electrostatic field 
Within the chamber. The number of electrodes is 
a multiple of the number of phases of the alter* 
natina current employed. It is adtantaseous to 
% eiS^er a rod of a material of groAter dielectrio 


strength than the t.g,, glasa^ or a couductm* 
connected witii the aero point of the transformer 
in the wntre of the field. The electrode^ may bo 
covered with an insuleling material. — L. A. (J, 

Steam; Apparatus for preventhuj the escape of 
— ~ into the air from evnporntorSy boiltrSf and 
the tike. ,T. .M. Voith, Heidenheim. Ger. Pat. 
31.3,754, 29.12.17. 

Stium escaping fjom the evaporator or tfio Ukh 
passes into a condenser, in which it comes in con- 
tact with a descending stream of water. The wator 
Hows from llie condeiiHer at the lower end, paai^ 
through an expanding devie(3 which actualAiS A 
valve, and thus regulates tlu* supply of water to 
the t^ondeiiser. By lliis moans tho nso of an un- 
necessarily large volunio of water in the condenser 
is avoided. — L. .\. (\ 

(\iulking oj iron fula's lined with acid-resisting 
tnafena! for rmivniing corrrtstve gases and 
figuiJs. C. C.apalls, Mannheim. Ger. Pat, 
313. 11.1.17. 

'JTie lining or w ii o gau/<e embodded therein i.s con- 
tinued up to the llange at every joint, terminating 
in a rot;ess (ut in ilio inner side of the flange. 
Tliese roe<*sse.s are tilK*d with luting mat4jriHl and 
the flanges then iighteiRsl up.— -J. S. 0. T. 

I^uhwrising niiUs. Stnrtevanfc Mill Co., Boston, 
•Assignees of 3’. . Stnrt<‘vant, Wellesley Earms, 

Mass., II.S.A. Eng. Pat. 12.3,715, 21.10.18. 
(Api)l. 17,175/18.) Jut. Conv., 23.2.18. 

See P.8. Pal. 1,286,8.31 of 1918; this J., 1919, 124 a. 

llroiing lig}tiJs; A ppaiatus for — . ,T. A. 

Bcavell, Heckenham. Pat. 1,317,391), 

,30.9.19. Appl., 26.9.18. 

Ski; Eng. Pat. 122,500 of 1918; this J., 1919, 163 a. 

Cilter. }|. Desrumuux, Paris. V.8. Pat. 1,318,363, 

1 1.10.19. Appl., 6.7.14. 

Skk Eng. Pat. 13,481 „f 1914 ; this ,T., 1916, 680. 

J trying materials; Vrocess and apparatus for . 

A. Huhn, Minm'apolis, Minn. U.8. Pat. 
1,318, .385, 14.10.19. Appl., 29.12.17. 

Skk Eng. Pat. 122,910 of 1919; this J., 1919, 209 a. 

TrcaiiiK/ maletiol irith gas. Eng. Pat. 133,106. 
Sre vri. 


IIa.-FUEL; GAS; MINERAL OILS AND 
WAXES. 

Drum firing for finely-divided and low-grade fuels, 
especially lignite waste. H. Hermanns. Braun- 
kohle, 1919, 18, 159-164. Chem. Zentr., 1919, 
90, IV., 551. 

'niB apparatus consists of a slightly inclined, roto-r 
ting, wiought-iron drum lined with firebrick. The 
fuel is fed in at the upper end of tho drum by 
moans of a screw, and ai^hcH ore discharj^ed from 
tho lower end. 'I’hc air cnUjrs through inlets in 
the door clo.sing the lower end of the drum, and 
passes over the glowing clinker and incompletely 
hunusl ashes and is ihiis pre-hoated. The drum 
makes 6 — 10 revolutions per minute. More 
rccx^ntl.v, using a shorter drum, speeds up to 50 
revolutions per minute have been useo. The 
apparatus is specially suitable for burning low^ 

1 grade fuels having a tendency to form cUnker. 

! In steam-raising tests with a Bohemian lignite in 
this type of furnace an efficiency of WM 

attaiuea, and the ashes contained only 0*7% of 
nnbuntt fuel. 

!■ ^ 1 }^ 
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Lignite; Gaeifieation of in modern reviving- 

grate producers, K. A'eumann. Stahl u. Jiiscn^ 
1919, M, 1233-1239. 

Two revolving-grate gas proclucers were erected In 
Northern Bohomiu in W18 to utilise the local lignite 
OH fuel in a zinc works. Each producer wae 2*6 ni. 
in diameter and capable of gasifying daily 20—24 
Urns of lignite. The air-steam blast could be sup- 
plied by either an electrically-<lriven fan or by a 
steam injector. Three tests, each continued over 24 
hours (the normal working cycle in the works), were ' 
made, two with the blast operated by injector, the 
other by a fan. Full details are given of experi- 
mental conditions and the method of calculating 
results. Only 17‘.‘r/ of the sU'ara was decomposed 
when the fan-driven blast was used, and 137% in 
ilio other cases. This miglit possibly bo improved 
if less jjteam wore injected. The injector ncce.s.si- 
tates a higher pressure of steam than tho fan-driven 
blast, but the yield of gas and calorific value wore 
almost tho same. 'J'he excess of undecomposed 
steam with attendant lowering of flame tempera- ' 
ture of tho gas was the main disadvantage of the 
injector blast, but the depondenco on steam pres- 
sure is objectionable when uniform quality of gas 
is essential. The results, compared w'ith those of i 
other producer fuels, are given in the table : - 

LiRIlltc 



Antliraclto. 

Coko. 1 

1 bri- 

1 T-l«- 






qin-ttc.'f 

. niic. 

Calorlllc value (not) . . 

7n:io 

7030 ' 

7000 

70(»0 

4H39 

: 4212 

KiloR. steam, per kilo. . 
Absolute ftteum prutt-. 



o:;4.'» 



0-214 

(atm.) 

Cb. m. uaa per kilo, fuel 
(IG** C.. 1 atm.) . . 

71) 


8-0 

— 

— 

7-8 

6-a4 

5-43 

.5-20 

5-43 i 

3 47 

2-49 

Gas analyses ('() 

27'9 

27' 1 

29-9 

;)oo 1 

20-8 

' 270 

11} : 

16-5 

8-9 

8-8 

1-4 

16-2 

13-6 

CH, 

0-9 

19 

01 

0 0 

1 M 

! 49 

C.H, 

00 

00 

00 

00 

0-2 

03 

CO, 

0 4 

8-2 

2-4 

0-9 

9-2 

I 4-7 

0, 

0 0 

0 0 

00 

00 

! 0-5 

02 

N. : 

Gi-a 

59 5 

58-8 

671 

; 51-7 

49-4 

Total combustibles % | 
Calorific value, net, ; 

45-3 

373 

i 38-8 

320 

38-6 

45-7 

cal./cb m. . . , 

1198 

1035 

1045 

889 

• 1107 

1495 

Iktio. fuel yields in tlio i 
gas, calories .. { 

Fuel gaalflcd hourly per 

6300 

5640 

6500 

4810 

; 3840 

1 

: 3720 

sq. m. section, kilo. { 

! 1220 

89 3 

214 

209 

i 184'.5 

; 108-1 

Effldoney of producer 

i 0-80 

0 73 

, 0-70 

069 

i 0-79 

' 0-77 
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Gas p)’ 0 (lurer plant; 

.1 lu'ir “ 

R. Kriegcr. 

Stahl u. Eiseii, 

1919, 

39, 1197- 

1204. 




Tuk plant was selected to suit the special nec*ds ! 
of a Westphalian steel foundry, uncounecte<l with 
other iron and steel plant and somewhat distant 
from boilei-s. The output of the foundry wa,s liable 
to rapid and considerable variations, and llcxibility 
09 to load was essential. A very simple type of pro- 
ducer (Bender and Friimbs) was chosen in prefer- 
ence to the revolving-grate type previously naeil. 
It consisted of a 8imi)lo shaft tapering slightly 
downwards, water-sealed below, and provided witli 
a cup-and-cone charging device. Tho blast was 
introdneed peripherally by a wind-box built round 
tho base. The producers Jinvc workeil for five years 
uninterruptedly on coal and lignite briquettes. 
Tho latter somotiine.s have a calcareous ash which 
tends to set in the water-.seal, and then a central 
cone is desirable to facilitate removal of ash. The 
steam used in tho blast was generated in a special 
“ vaporiser ” by tho side of the prodin^r. This 
vaporiser w’as a brick-lined box with five iromtrays 
fixed one above another and arranged as baffles so 
that the products of combustion of a portion of the 
hot producer gas, witlnirawn from*Uie gas main 
and burnt with air, entered at the top of the box 
and traced a sig-sag path downwards. A stream of 
water dripped down ^e tray sleerea and was 


I evaporated by the hot gases, which were c^led 
j to 300®— 400® C. at the exit opening. Here a 
' furtheh supply of air was drawn in, and«the air- 
steam-nitrogen mixture at 120® C. and containing 
about 1*5% of carbon dioxide was drawn by a fan 
and blown into the wind-box of the producer. The 
coal consumption to supply the steam thus was 
reckoned to be 3% of the total quantity of 
coal gasified, and less than that required in 
a normal steam boiler, while the power consump- 
tion was not greater. The lay-out of the battery 
of six producers is described. — H. J. H. 

Ignition of gases by hot wires. W. Af. Thornton. 

Phil. Mag., 1919, 38, 613 -63ih 

ExrKuiMENTs were carried out on tho ignition of 
hydrogen, methane, ethane, pentane, methyl and 
ethyl alcohols, ethylene, ether, benzene, carbon 
monoxide, coal gas, and petrol, either as gas or 
vapour, by means of wdres of pure platinum, nickel, 
iron, tungsten, molybdenum, gold, and silver heated 
ekvtrically. Three sizes of wire, respectively of 
01, 0 2, 0*3 mm. diameter, were employed, and in 
each case a length of about 3 cm. of wire was em- 
ployed. Tho combustible mixture of gas or vapour 
and air was contained in a cylindrical vessel of 
about 50 c.c. capacity. There is for every diameter 
and metal a particular current which, wlien applied 
suddenly, just causes ignition of tho combustible 
mixture. Old wires ignite the mixtures more readily 
than fresh ones. The ignition of a hydrogen-air 
mixture containing .30% of hydrogen is abnormally 
ditficult w ith thick silver wires. There is very great 
difticiilty in igniting a methane-air mixture contain- 
ing any proportion of methane by any wuro having 
a melting point below 1800° C. It is practically 
impossible to do so with platinum except in a 
stream of the mixture. With tungsten wires there 
is no differenco between the ignition currents of 
hydrogen, methane, carbon monoxide, and coal gas. 
The calorific value of the combustible gas does not 
perceptibly modify the conditions of ignition. 
Ignition of all gn.ses except hydrogen and carbon 
monoxide occurs at the same rate of heat genera- 
tion per unit length of wire. Ignition is apparently 
starts by thermionic emission under tho same elec- 
tron pressure in each case. 3'he phenomena of 
hot-wire ignition arc discussed from the standpoint 
of surface combustion and thermionic emission. 
The chemical nature of the combustible molecule 
has little influence on hot-w'iro ignition by tungsten 
or molvbdemim, and hydrogen atoms cease to have 
any di.stinctive infiiienco on the ignition by plati- 
num of hydrocarl)on8 having molecular weights ex- 
ceeding 60. The magnitude of the igniting current 
is in general little influenced by the proportion of 
combustible present in tho mixture. The ignition 
of ethane resembles that of methane. Pentano and 
petrol vapours are more sensitive to hot-wire igni- 
tion than hydrogen. Methyl and ethyl alcohols 
havc .similarly; the former is more dilficult to ignite 
in the w eaker mixtures. Ether is slightly more easily 
ignited. Benzene is comparable with ethane. Under 
pressure ranging from ^ cm. to 600 cm. of mercury 
the ignition currents for hydrogen and coal gas 
remain constant. Ignition is therefore of the 
nature of a trigger effect, and it is surmised that 
the mechanism of hot-wire ignition consists of an 
attack upon oxygen by positive ions of combustible 
gas just ejected from the wire. The application of 
the results to the construction of metallic filament 
glow lamps for ii.se in mines etc. is briefly alliide<l 
to.-^T. S. G. T. 

Gas analysis; Complete — . E. W. Smith. Gas 
World, 1919, 71. 342—343. 

A MODIFICATION of the Bone and Wlieeler gas analy<^ 
sis apparatus (this J., 1908, 10) is described, m. 
which the explosion tube is supplemented or re- 
placed by a o|ide cttpdmsium tube (see thia 
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J., isge, im), by means of which a miature of 
^tbane, hydrogen, and nitrogen can be analysed 
W one combustion at bright red heat. The carbon 
(iioxide, saturated hydrocarbons, oxygon, and 
carbon monoxide are first absorbed in the usual 
way, and the residual gas is pnssetl into an evacu- 
ated copper oxide tube maintained at a bright rwl 
heat, rhe contraction is noted, and doterinina- 
tions then made of the cnrlnin dioxide produced, 
and nnally of the small amount of oxygen evolved 
from the heated topper oxide under variium. A 
modifi^ form of Orsat apparatus is also described, 
including the copper oxide combustion tulie, for 
the determination of nitrogen in coal gas. In this 
case the tube is iilled with carlmn dioxide before 
passing in the gas, and the final traces of t)io gas 
are swept out of the tube after combustion by 
means of more carbon dioxide, all of the latter 
being absorbed by potash and thfc nitrogen estim- 
ated directly. — AV. P. 

Coal oas; Improved methods for the anali/iti.i of 
. W. Ihickloy and F. S. iSinnatt. Man- 
chester Dist. Inst. Gas Kng. Gas J., 1919, 148, 
260~-2i54. ’ 

The mode ot manipulation of the gas n.nalvsis 
apparatus of Kent Smith and Tow^ors (this J., 1807, 
4(K)) is described in detail as applied to the analysis 
of coal gas. A nioditi(;atioii of the original absorp- 
tion pipette is descrilied, in which the connecting 
tulio l>etween the bulbs is bent in the form of a 
hook. The pipette is tilted when the gas is passed 
in, but vertical wlum it is withdrawn. In the 
former case the open ends of the liook^ni tulies are 
above and in the latter case lielow the surface of 
the absorbing liquid. A second pipette is adviwd 
when absorbing carbon monoxide, the use of a tlireo 
way tap enabling the gas to be passed, through a 
bent tube, in a fine stream, up through a column 
of fresh aosorbing reagent. — W. P. 

Minernl oH ; Ustimut iov of tar-voluc of . .1. 

Krammer. Petroleum, 1919, 14, 1025 -1020. 
Chem. 2hmtr., 1919, 90, IV., 

An iininterrupU’d stream of oxygen at the rate of 
2 bubbles per second is le<l through 150 grrna. of the 
oil maintained at 120® C. during 70 hours. At the 
end of this period 50 grins, of the oil is warnunl on 
the water-bath w-ith 50 c.c. of a solution containing 
1000. parta by wt. of alcohol, KKX) parts by wt. of 
watt^r, and 75 parts by wt. of caustic soda. After 
five minutes’ vigorous shaking the mixture is 
poured into a separating funnel and most of the 
alcoholic lye is filtered off. 40 c.c. of the filtrate is 
w'ell shaken with 00 c.c. of light petroleum and the 
separated lye is similarly treated with 00 c.c. of 
benzene. After acidification with hydrochloric 
acid the “ tarry matters ” are removed by means of 
50 c.c. of benzene. This last extraction may require i 
repetition. The benzene solution is twice W'ashed ' 
with water, evaporated, and the residue is dried ; 
at 100® C. and weighed. — A. E. D. j 

Olefine constituents of petrols and lamp oils: Deter- \ 

mination of . J. Tausz and H. Wolf. Z. I 

angew. Chem., 1919, 32, 317—319. ! 

Thh mercurisation test (this J., 1919, 4 a) indicates 
the progress of the refining of mineral oils. It in- ' 
dicates the presence of those unsaturated consti- ; 
Auents which combine with alcoholic mercuric ! 
acetate at the ordinary temperature, but not of ! 
those which are only oxidised oy the reagent. Since 
the first class of compounds is only present in very 
small proportion, it is best to determine both 
clasees together. For this purpose the oil is boiled 
with a dilute alcoholic solution of mercuric acetate, 
and the unaltered portion distilled in a current or 
steam and measured. The unseturated hydro- 
oArhona which have combined With the mercurio 
theii liberated hy H h^NIrochloHe 


j acid, dlsiillei] with steam, and measured. The deter* 
I mination is carried^ out in a flask with a side tubu* 
j* lure, which by inclining the flask can be connected 
, with a reflux condenser txwled with alcohol and oar- 
] 1)011 dioxide for the boiling or with a vertical con* 
; denser and receiver similarly cooled for the distilla* 
! tioii. The unavoidable loss is fairly constant, and 
I in the case of refineil light petroleum spirit aver* 
age<l 105 c.c. for 50 c.c. This value was therefore 
applied as a rorrectioii. For tlio analysis of petro- 
leum spirit a solution of 30 gnus, of mercuriO 
u(M?tato in 500 c.c. of water is placed in the fla;^, 
which is then connected noth the reflux condenser, 
and 50 c.c. ot the oil and 15 c.c. of alcohol are intro* 
durc<l into the llask through the condenser. After 
shaking, the llask i'* hen led for 8 hours on a vigor- 
ously boiling water !)atli. Tho condonsor is t^H 
inverted and attaeliod to a burette torininatiug in 
the chilled receiver, and the hydroenrhons W'hioh 
have not reacted arc' dist illed in a current of steam. 
Tho distillate is washed with 100 c.c. of dilute 
sodium hy<lroxide solution to remove acetic acid, 
and then with 100 o.c. of Hotliuin bisulphite solution 
to ronjovo any aldeliydos or ketones, tho residual 
saturated hyilroearhons measured, and tho appa- 
i%ntus cxinstnnt (i.e., 1‘05) addcil to tho amount, 
hor tho lilMTution ot the coinbimMl unsaturated 
, hydroearhons strong hydro(;hloric acid is introduc^ 

' iiitn the llask, and the conUmts distilled as before 
: in a current ol steam. For tho analysis of lamp 
oils 30 grrns. of menuric noetato and 30 c.c. of 
alcohol are introdueeil into the flask, which is then 
shaken lor five minutes before the introduction of 
500 c.c. of winter. The further procedure is as do- 
serilH'd nl)ove, 8ix samples of Galician light petfo- 
leum distillaU's contained from 1*0 to 4*2% (by 
yol.) of olefines, whilst a relintxl lamp oil contained 
3*3%. A crude American benzine contained 
9*0'', and two roliiKMl Amcricun petroleum spirits 
3*2 and 1*2% rcspch tively.- A. 3l. 

petrols; An(d}/sis of Crnnon aviation . G. 

(’havanne, L. 1 *. ('Icrc, and L. J. Simon. 
Gomptes rend., 1919, 169, 093 ■ 095. 

l^siNG tho metliod hascil on the (Titicul temperaturo 
of solution in aniline (this d., 1919, 019 a, 672a). 
tho authors have amalyscd tw'<'nty-two samples or 
German aviation petrols taken from a nuinl^r of 
different aerrHlromi's, and find that they all closely 
approximatt^ to the composition, aromatic hydro- 
(arhoiiH 1(1%, saturated eyelie hydrocurhoiis 40%, 
aeyelie liydroearl)ons 50 W. G . 

L II h lira Ilfs ; Sapov ified — . ] T/ahri eating greases.] 
A. Kraus. Heife, 1919, 3, 602— 003, 640—642, 
606. Chem. Zentr., 1919, 90, IV., 300—301. 

The preparation of lubricating greases takes place 
in three stages: the Ixiiling of the soap, the boiling 
up of the material with mineral oil, and the stirring 
to solidification. According to tho method of 
saponification, tho greases may bo classified ns milk 
of limo greases and eahuum hydroxide greases. As 
regards tho quantity of water to ho used, tho follow- 
ing points are noUxI ; If a largo proportion of un- 
saponified fatty oil is prosont in the finished lubri- 
cant it indicates that tho proportion of water was 
smaller than in a lubricant containing the same 
amount of soap hut little or no fatty oil. Calcium 
soap prepared from ono and tho same fatty oil 
under similar conditions always fixes the oame 
amount of water. The percentage of water in ihe 
solid lubricant increases with the percentage of 
soap. Calcium soaps with which heai^ minerm oils 
are incorporated require moro water than those 
containing the same quantity of fat but prepared 
with a light mineral oil. If the soap be prepaid 
separately in tho pdro state, the incorporamn 6 ?' 
the mineral oil requires more water, the l^rd^tl^ 
soap. Every neutifl fat requim lesi^ dr pipl^e 
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w*t«r according to the ease or diflScuIfcy of ite 
Mponification with lime; rape oil soape, tor ex- 
ampte, require less water than whale oil soaps. Ihe • 
qnantity of water also varies according to the pro- 
portion of solid fatty acids in the oil to be saponi- 
tied. A good lubricant should jfjossess the following 
characters: Jt snould contain no mechanically 
added loading matters or impurities. The dripping 
point should l>o at least 70^ G. It should contain 
neither free fatty acid nor excess of alkali. It 
should show no separation of mineral oil, either 
during storage or in use.~J. F. U. 

O'as prnducer/i; Standard tests on the efUciency and ; 

economy oj . K. Buntc and A. Viehoff. J. 

Gaabeioucht., 1019, 40, 5*^8- -580. 

Dktaii.s of the factors requiring investigation in 
tho testing of gas producer working are given. 
Yields are estininte<l on the dry coal. The tests 
should consist of at least 3 separate 24~hour runs on 
consecutive days, and precautions must be taken 
against alteration in the experimental coi^ditions. 

Junkers oas cnlorimeter ; Estimation of the calo- 
rific value of coal (jas by means of the K. 

llunte and K. Czako. .1. GaslK'leiicht., 1910, 40, 
580—693. 

Tiik i^)rccautions necessary in the use of the Junkers 
calorimeter are di'scrihcd in detail. The apparatus | 
must bo carefully standardised before use. The | 
maximum allowable eirors are as follows; Meter ■ 
reading ±0‘25% (corresponding to a linal error of 
±0'25), tlicriiiumeter in gas meter ±0*5'’ G. (cor- 
responding to au error of ±0*25%), and thermo- ; 
meters in calorimeter () ()‘2^ C. (corresponding to a 
final error of 0*2%). The whole of the apparatus 
should bo carefully tested for leakage.s. The cooling 
and condensed water is weighed and not measured. 
The height of the burner is so arranged that the 
heat evolved per hour is about 000 — 1100 cals., a ml 
the flame must not touch the inner surface of the 
calorimeter. Details are given for the calculation 
of the net and gross calorific values, with the cor- 
rections necessary to bo made for the original 
moisture content of air and gas. Repeat deter- 
minations should not differ by more than about 
0*C%.— W. V, 

Separathm cmvlsions. ^loscicki and Kling. See I. 

Chlorination of 7ncthnne. Pfeifer and othoiM. 

XX. 

P.VI’F.NTS. 

Veat; Beiqueitinu . F. G. Ta'U, London. Eng. 

Put. K13,847, 23.12.18. (Appl. 21,540/18.) 
Air-DBIKD peat is successively disintegrated, 
further dried until it contains bctwiM^n 20 and 35% 
by weight of wuU^r, and pressed in a briquetting 
press of the ram type while at a temperature be- 
tween 125® ami 175® F. (51®— 79° C.). The dis- 
integration is effected in such a manner that the 
individual fibres of the peat arc not eoinmiiiuled. 

-W, E. F. P. 

Feat fuel; Process for manufacturing . H. P. 

K. T. Nielsen, Copenhagen. U.S. Pat. 1,317,936, 
7.10.19. Appl., 2.4.19. 

Raw pent, of the consistence of “ mush,” is ground 
in a ball mill, to disintegrate the cell structure, and 
the water lioerated is allowed to drain from the 
mass, which is then subjected to pressure. 

— W. E. F, P. 

Fuel and process of making the same, C. L. 
Wagner, New YorK, Assignor to S. Sternau and 
Co., Ino., Brooklyn, N.Y. U.S. Pat. 1,317,950, 
7.10.19. Appl., 7.4,19. • 

A SQUD fuel is prepared by adding alcohol to a 
oellnlar, non-fibrous material. — W, B. P. 


! PulveTtdent fud; Combustion of — 

I Raworth, London. From La Combustion Ratmn- 
1 nelle (Soc. Anon ), Pans. Eng. Pat. 183,921, 

: 2.6.19. (Appl. 13,949/19.) 

, A FURN.\CK for burning pulvori^d fuel has a com- 
i bustion chamber of considerable height pronged 
with a hollow front wall and arch for the passage 
■ of air. The fuel and a portion of the air for com- 
bustion are introduced, simultaneously and m a 
downward direction, through the top of the arch, 
the fuel being in the form of a film or curtain 
contained between two layers ot preheated air. 
Additional air for combustion is introduced at the 
lower end of the combustion chamber. 

~W. E. F. P. 

Coking coal; Process for ■ — E. Fleischer, 
Dresden, and “ Kohle iind Erz ” G.ni.b.H., P^ssen. 
Ger. Pat. 298,861, 14.1.16. 

Go.\l, without (‘xternal heating, is siibmitUid to 
the action of steam and hot fire gases, or a rnixture 
of the products of combustion of steam, air, and 
gas which has a femperaturo of 800® — 900® C. The 
gaseous mixture should contain a larger volume of 
Htoam than of dry .steam-free gas. The coke pro- 
duced at 800® C. is heated to about 10(H)® by steam- 
free gas or combustion product having a tempera- 
ture of about 11()0®C. and then cooled by treatment 
with steam at about 100® C. In this manner the 
yield of ammonia is increased, the yield being 
higher the greater the proportion of steam it is 
possible to incorporate with the gas mixture at 
}.;() 0 o._.()()()o XV i thou t redueing tlie temperature. 

-L. L. L. 

(las and ammonia; Production of comhustihle 

from coke derived from low-temperalure carhoni- 
sal ion. T. Limberg, Halle. Ger. Pat. 313,470, 
15.2.17. 

Gokf- derived from low-temperature carlionisation 
of coal may bo gasified by tlie aid of steain at a much 
lower t<*mperature than that required in the case 
of high-temperature coke. Two-thirds of the 
original nitrogen of the coal is present in high- 
temperature coke in the form ot very stable com- 
pounds, while it is only very loosely held in low- 
temperature coke, and by gasification of the latter 
can bo recovered practically entirely as ammonia 
with the minimum quantity of steam in the pro- 
duwr. Decomposition of ammonia in the producer 
hi prevented principally by maintaining an excess 
of carbon monoxide and hydrogen, and not, as 
usual, by employing a largo excess of steam. 

-J. S. G. T. 

(las ja'oducfir. F. Zcdler, Friedenshiitto. Ger. 
Pat. 305,576, 24.8.15. 

The gas producer consishs of two chambers, one a 
combustion chamber, the other a coking chamber. 
The coke is removed from the upper coking cham- 
ber by means of an endUvss conveyor or grate, over 
the surfac'o of which works a revolving drum carry- 
ing knives to break up the clinker. The path of 
the conveyor is partly horizontal and partly in- 
clined across the bottom of the coking chamber, 
and stec’ply inclined in the lower combustion cham- 
ber. The gases passing from the coke burnin^y in 
the combustion ciiaml>er are rich in carbon dioxide, 
and arc reduced on paadng through the red hot coal, 
in the coking chaml^r. — W. P. 

Gas producer; By-product recovery — — . Akt.-Ges. 
fiir Brennstotfvergasung, Berlin. Ger. Pat. 
3P2,671, 7.11. 16. 

. The producer contains a suspended retort, wliioh 
' at its lower end is widened so as to form a hood 
' corresponding in'shape to the angle of repose of the 
fuel. By thia means the dotation of the dUtiila- 
! tk>n stage is increased, and it is possible to recover 
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tar •to. from the distitlaiioti prodacts, which 
escape through a pipe leading from the interior ot 
the retort.—L. L. L. 


[FvW] gases containing hydrogen sulphide; Method 

of treating . W. G. lieamon, \VoosU>r, Ohio. 

U.S. Tat. 1,317,583, 30.8.19. Appl., 8.11.17. 

Fukl gas containing leas than 1% of hydrogen sul- 
phide is preheated to not less than 280° C., and 
caused to react witli a gaseous oxidising agent at 
the same temperature in tlie presence of iwrons, 
refractory material, whereby the hydrogen sulphide 
is practically eliininuU^d without deterioration ot 
the fuel gas, and a sulphur-containing reaction 
product is separated.—W. E. E. P. 

Suction gas from lignite; Vurificniion of the 

as it conns from the producer, E. Schie8.sor, 
Rudersdorf. Gcr. Pat. 312,729, 23.3.1G. 

The gjis is subjected to a urocess of dry cooling in 
the pipe-line, and then, before entering the gas 
engine, in passed through a separator provided with 
barfie.s, in whicli the vapours aro c'ondensed. By 
this process the Kto])[)ing up of the pipe-line with 
a heavy ochreous deposit is prevented and the 
pil>es iiavo an appearance of ludiig lightly coven'd 
with asphalt. Mie [ilant needs cleaning out no 
more frequently thau when anthracite is u.sed. 

- J. F. B. 

Furl for intrrnol-nHnhustion engines; Lvfuid 

and process for preparing the same. A. de-feo. 
lioppz, Buf*no.s Aires, Argentiru'. Eng. Pat. 
133,431,8.10.18. (ApM. 10,398/18.) 

Alcohol is partially converted into etiicr by 
luihbling it through a mixture of alcoliol and sul- 
phuric acid at 100° -150° (h 'I'he [irodiict is recli- 
hod and is mixed with from 10 to 40;' of alcsihol, 
and from 5 to 50/ of a suitable hydrocarbon di.s- 
tillate, the final mixture liaving sp. gr. 0730 - 
0780.— A. E. J). 

Fuels; Process for hcofing or vnjiorising liquid 

, and means for carrying out said process. 

W. E. Burgess, Aberlxx'g, Monniouth. Eng. Pat. 
133,525, 23.11.18. (Appl. 19,320/18.) 

A i'REHE.\TEK for heavy fuel for internal-^'ombuslion 
engines is packed with lime and is situated in the 
exhaust system. When it i.s desired to start the 
engines water is added to the lime, and the heat of 
hydration causes vaporisation of the fuel, 'fhe 
reverse dehydration is effected by tlu' exhaust gases. 

—A E. I). 

Fuel for explosion-motors or (dher combustion 
engines; Manufacture of — — . II. \V. Knotten- 
belt. The Hague, Netherlands. U.S. Pat. 
1,317,582, 30.9.19. Appl., 12.5.10. 

Thk fuel is prepared by treating a liquid hydro- 
carbon, or liquid mixture of hydrocurboiiN, first 
with sulphuric acid and then with a soluble 
noiitrali.sing agent which does not produce hydroxyl 
ion.s in solution. — W. E. E. P. 

Motor spirit. Process of making mote/r-fuef . (■. 

Ellis, Montclair, N.J., Assignor to Ellis-Eoster 
U.S. Pats, (a) 1,318,000 and (n) 1,318,061, 
7.10.10. Appl., 12.10,17 and 21.8.13; (ii) re- 
newed 12.12.18. 

(.i) A moter spirit consists of a ga.soline-like mix- 
ture containing a substantial amount of unsatu- 
rated substances, and of greater volatility than 
gasoline of the same density, (b) Cracked gasoline 
coataminig ansaturated oompouads is treated with 
dilute sulphuric acid.— ‘A. E. D. 



Lubricating oU^^Appgraiut for chrifying or re- 
covering . H. J, Holmes, London. Eng. 

Pat. 133,415, 4.10.18. (Appl 16,170/18.) 

Thk apparatus comprises a scries of vessels pro- 
vided with heating jackets, and with a supply of 
; coiupres.sed air for agitating the contents, so th^t 
; spent lubricating oil contained in the vessels can 
I he clarified, and, if necessary, treated with a suit- 
i able coagulant. After agitation and treatment the 
' ch*an oil may Im' di'^phuHnl from the vessels by moana 
of water.— A. E. I) 

' l.uhricai ing oil suhst itutes; Proce.ss for increasing 

the absorbing power of , particularly tar OUS 

or Itkr product.^, fur colloidal luhrieantiL fof 
i rxample colloidal graphite. W. Ostwnld, Gross- 
! hothen. Gcr. Put. 312,376, 30.9.17. 

' Ai-k.\mm: siibstanct's, particularly inagiiosium 
! hydroxide, are added in order to neutralise the oil. 
i Without this add ;t ion .such oils as unpiirifiod 
; mineral oils, and oils from coal tar or lignite tar, 

' aK" not oai*:d)|e of rclaiiiing graphite in suspension. 

- L. L. L. 

j ('oUoidal I ubricants ; Process for enhancing the 
' .suitabilii y of subsi itutes for lubricating oils, 
esprciully far lubricating oils, for use in - — , 
e.g., with colloidal graphite. W. O.stwald, Gross- 
bathen. Ger. Pat. 312.937, 2.2.18. Addition to 
tier. ]*nt. 312,376 (see preceding abstract). 

'I'liF, bulk of the acidity in aitid oils, c.j;., tar oils, w 
' mmtralised with soda and the last tracMJs uro 
I nciitrali.sed with organic bases, c.p., pyridine, 
i aiiilim*, or dinudliylaniline. — A. d(* W. 

! yitric oxide; Process for the production of * in 

! gas engines, E. Gorliardt, Saarbriicken, Gcr- 

; many. Ger. Pat. 303,255, 18.12.14. 

A wmiua.No motion is imparUnl to the charge by 
j means of a jet of gas, Kteam, or air, whereby heat is 
; witlulr.iwn from the hotter parts of the cylinder and 

■ transferred to the mas.H of gas, thus giving a more 
<^’<>11 distribution of temperature. This enables the 

' engine to bo worked with the charge at the higher 
' temiiiTatures favourable for nitric oxide pro- 
i diiction.- -.1 , II. il. 

; Uoo/, coke, or other minerals; Troughs for washing 
W. lUakelev, Church Kenton, Yorks. Eng. 
Pal. 133,8.*,7, 8.1.19. (Appl. 5.51/19.) 

, (,'as-prod liver. A. S. •Cambridge, Auckland, 

.Assignor to L. Nelson, W<‘llington, N.Z. U.S. 
Pat. 1,318,641, 14,10.19. Appl., 12.11.15. 

Sfk Eng. Pat. 16,088 of 1915; this J., 1916, 1254. 

, Lubriratiag oil. H. M. Wells, St. Annes-on-Sea, 

. and d. bh Soulbeoinhc, Birkenhead. TT.S. Pat. 
i 1,319,129,21.10.19. Appl., 19.3.18. 

■ Ski: Eng. Pat. 130,377 of 1918; this J., 1919, 674 a. 

I Fullers' earth. U.S. Pat. 1,317,372. *SVc I. 

Mixing gases. Ger. Pat. 312,900. See I. 

Purifying gases. Ger. Pat, 312,991. See I. 

Tar [from gas producer s\. Ger. Put. 312,776. 

Sec 111. 

Material for closing-off water in oil-wells. U.S. 
Rat. 1,318,076. See IX. 

t Ihrivotives of petroleum hydrocarbons. U.S. Put. 
! 1,817,868. See XX. 

i 

! Calorific value of gases, Ger. Pat. 3X2,862. Set 

! xxin. . 7 ; 
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1Ib,-DESTBUCT1VE DISTILUTIOH; 
HEATING; LIGHTING. 

Jgnition of ijates. Thornton. See IIa. 

Lignin. Hii^'Klund. See V. 

Coloured ghtuses. Liickicsh. See VIII. 

Patknts. 

Low iempernture earffonisation. J. A. V«adon and 
T. Whiiakor, Leods. Eng. Pat. 13d, 554, 4.1.19. 
(Appl. 2.57/19.) 

Coal in a lino, dry, Kranuhitod condition is auto- 
inaticnlly and continuously fed into the Rmallcr 
end of a horizontally rovolvinj^ retort of tapering 
or conical form hy means of a solf-sealcd, revolving 
screw feed device. Tho retort is provided with 
longitudinal corrugation.s to ensure rapid carbon- 
isation of tho coal. The coke produced is dis- 
charged continuouslv from the opposite larger end. 

—W. P. 

JJituminoiLS jt!i(dex, connel co(dSy and the like; 

Process of utilising residues from . Prox- 

burn Oil Co., Ltd., Glasgow, and 11. H. Find- 
later, Broxburn, N.B. Eng. Pat. 133,452, 
11.10.18. (Appl. 16,512/18.) 

By suitable chemical treatment residues from tho 
retorting of bituminous shales and the lik<3 yield a 
substance containing carbon in very porous form, 
suitable for use as a decoloriser, and also the 
hydroxid(\s of aluminitim and iron, sodium silicate, 
and calcium sulphate. The residues are ground to 
powder and are then treated first with water and 
afterwards with sulphuric or other mineral acid in 
a heated digester. The liquor is drained off and 
the material treated in a second heated digester 
with caustic soda solution. The solid residue is 
then washed with weak mineral acid and finally 
with water, dried, and ground. The decoloriser 
obtaineil in this manner is tho most valuable pro- 
duct, but the acid and alkaline extracts may jd-so 
be worked up for calcium sulphate and aluminium 
and iron hydroxides and sodium silicate respec- 
tively. — AV, P. 

Shales; App(irat\is for distilling hituminovs — 

T. Rohinson, Anaionda, Mont. IJ.S. Pat. 

I, 317,318, 30.9.19. Appl., 11.9.18. 

A RETORT continuously traversed by the material 
discharges into a generator which is provided with 
means for conducting ail' and superheated steam 
over the spent charge. The retort is healed by the 
agency of tho hot gases from the generator. 

- A. E. D. 

llydrocarhon from oil shale; ])istilhiti(tn of . 

J. A. McCaskell, Salt Lake Citv, Ptah. I'.S. 
Pat. 1,317,514, 30.9.19. Appl., 21.6.18. 

Thr surface of a charge of the material is fired in 
a travelling open receiver, a number of such re- 
ceivers being arranged, for example, unon an end- 
less chain or belt. During the travel the liboratwl 
gases and vapours are drawn through tho body of 
tho shale. The spent shale is discharged and the 
empty receiver returns for a fresh charge. The 
gases and vapours are continuously separated and 
collected. — A. E. D. 

Ineafidescent masses; Process for the preparation 

of porous fro?n thorium and cerium oxide 

mixtures. F. Joorling, Berlin, Gor. Pats, (a) 
301,611 and (b) 306,492, 14.10.14. 

(a) The thorium oxide to be used in the mixture 
ie previously heated to a temperature higher than 
that which will be attained in subeeouent use. 
Particularly good results are obtained dv mixing 
60% of oxide heated to #00*^ C. and 60% heated to 


j 1800® C. As binding agent salts or acids are pre- 
ferred which react with the thorium oxide at low 
temperature and are vaporised at hi^ tempera- 
j ture. (b) Organic binding agents used in prepar- 
ing the mixtures are removed by treatment with 
gaseous mixtures poorer in oxygen than air, or by 
; means of carbon dioxide or steam.— L. L. L. 

' Incandescence light; Process and arrangement for 

producing . E. FIchinghaus, Berlin. Ger. 

Pat. 307,051, 30.11.17. 

Porous bodies of combustible material nro burnt, 
on the principle of surface combustion, by conduct- 
ing a gas capable of supporting combustion through 
tho pores of the material. The inner wall of a 
hollow body constructed of carbon is covered with 
a non-combustible porous material, such as mag- 
nesia, through which the oxygen supplied can pene- 
trate. The current of oxygen is so regulated that 
tho combustion takevs place in the pores of the sur- 
face of the hollow body.— J. F. B. 

Decolorising and purifying agent [rar5on] and 
methods of making same. R. AV. Mumford, 
Baltimore, Md., U.S.A. Eng. Pat. 133,769, 
14.10.18. (Appl. 16,757/18.) 

Sf.f. U.8. Pat. 1,287,592 of 1918; this ,T., 1919, 129 a. 

, Electric incandescence lamp. L. Hamburger and 
1). Ta?lv, jun., Eindhoven, Netherlands. U.8. 
Pat. 1,317,492, 30.9.19. Appl., 11.1.17. 

: She Eng. Pat. 113,626 of 1916; this J., 1918, 231 a. 


III.~TAB AND TAR PRODUCTS. 

Phenol derivatives; Oxidolion of . C. N. 

Hinshelwood. Chem. Soc. Trans., 1919, 115, 1180 
- 1188. 

The rate of oxidation of certain phenol derivatives 
wii.s deternuTicd hy adding a definite known excess 
of permanganate s(4ntioii and titrating aliquot 
portions at intervals with thiosulphate after the 
addition of potassium iodide. AVith salicylic acid 
and 2>-nitrophenol tho first stage of the oxidation, 
resulting in the fission of the aromatic nucleus, was 
almost immensurahly rajdd, and differences in the 
later stages, d(‘pending on the nature of tho inter- 
mediate open-chain products, naturally threw no 
light on the stability of the original compound. 
Tho resistance to oxidation of more highly-substi- 
tute<l phenols was much greater, and tho whole 
reaction was governed by the first stage involving 
the rupture of the ring, and gave a velocity con- 
stant for a reaction of the second order, which is 
considered to be a measure of the stability of tlie 
ling. Taking tho stability of tho picric acid 
nucleus as unity, the stability of 2.6-<linitrophenol 
is 0*135, 2.5-dinitrophcnol 0*324, 2.4-dinitrophenol 
2*50, 2.4.6-trinitro-m-< refi()l 8*5, and trinitroraetbyl- 
nitroaminophcnol 13*8. — G. F. M. 

Separating eniulsiuns. Aliiseieki and Kling. Sec I. 

Dimethylamine. Hutin. See XIV. 

Tar const if aenfs and plants. Ewort. See XA’’!. 

Bladder .sweliings among workers in organic chemi- 
cal industry. Nassaucr. See XIXb. 

Patents. 

p-Nitro-acetanilide; Process for decomposing — — 
to form p-nitraniline. Mitsui Kozan Kabushiki 
Kaisha, Tokio, Japan. Eng. Pat. 126,944, 
6.2.19. (Appl. 2951/19.) Int, Conv., 16.6.18. 
Thi hydrolysia of p-nitro-aoetanilide to p-nitrani- 
line may be brou&t about by heating, tmder B 
preeeuM of ?6-401l>. per J 9 . iritirwat«MrIt»^ 
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preferably contains some substance such as caustic 
alkali, lime, etc., to neutralise the liberated acetic \ 
acid. The advantages claimed are that the j 
p-nitraniline is prcxluced in improvwl yield (90% of 
the theoretical) and quality, and roquinvs no re- 
rryslallisation, the amount of acids or alkalis re- 
quired is economised, and diffusion of the poisonous 
vapour of nitranilino during the operation is pre- 
vented. In the example given, 350 kilos, of p-nitro- 
acetanilido is heated with 80 kilo.s. of caustic soda 
and 10(X} kilos, of water in an autoclave at 120^ — 
l.'kP C., with stirring, or the same result may he 
obtained hy using high-pressure steam. 7 >-Nitrani- 
line crystallises out from the reaction liquid on cool 
ing in bright yellow crystals.™-rT. F. M. 

y if i f/n(i]jhthalt’ne ‘ rnK'vs,<{ for uoinufdcf urirtj . 

K. de B. Barnett, London. Eng. Pat. 133,918, 
17.5.19. (Appl. 12,480/19.) 

NiTRONAPHTUALF.NK is propannl hy suspending 
naphthalene in sulphuric acid of 60 — 70% strength 
and adding, whilst stirring, the recpiisito quantity 
of nitric acid, or nitric acid mixed with a further 
<iuantity of sulphuric acid, the temperature being 
maintained initially at 25'^-- 35*^ C., and finally, 
when all the acid has been added, raised to 65^ — 
70° C. and maintained so for 1 hour. If desired, 
spent acid from a previous operation may bo wholly 
or partly snhstitutc(l for fresli diluted sulphuric 
acid m the ahov<‘ operalion. (i. F, M. 

Tetrahydro-ft-iiaphthol ; Manufarf are of . (1. 

Sehroetor, Berlin, jind AV. Schrauth, Berlin- 
llalensce. (Jer. Pat. 299,603, 18.5,16. 
TKiiiAHYDUoNAi'iiTirALKNi: is added to a slight ex( I'ss 
of 1007 sulphuric acid; tlie temperature ris<*H to 
80° — 1(K)° C', as the hydrocarhou dissolves, and the 
formation of letrMhydronaphlhalono-/3-sulphonic 
aeid is complet'd hy heating the mixture on the 
water hath. Either the free acid is isolated by 
cooling and pressing the product to remove excess 
sulphuric acid, or the sulphonic acid is converted 
into an alkali or calcium salt. Tetrahydni- 
naphthalene-/?-sulphonic acid and its salts are 
readily converted into tetrahy(lro-/?-uaphthol hy 
fusion at 2.30°~-3(X)° C. with so<lium or pota.ssium 
hydroxide, with or without the addition of milk of 
lime. Tetrahydro-d-uaphthol (Tvstallisos in tho 
form of needles, m. pt. 59°“450° C., h. pt. 115°- - 
116° C. at 13 inni., and 275°- -276° C. at 760 mm. 
pressure; it is soluble in solutions of alkalis and of 
the alkali salts of fatty acids an«l 8ul|)honated fatty 
acids, and in concentrated sulphuric acid. 

—L. A. 0. 


Patents. 

Tar; Vrocens for (he production of suhntantially 

anhydrous [pro(lacer-{fns] . L. Schwarz und 

Co., A.-G., Dortmund. Ger. Pat. 312,776, 
19.10.17. 

The hot mixture of tar and wuUt from producer 
gas plants is taken to a reflux cooling arrangement 
in the form of a cooling tower or tho like, in which 
the removal of the water is effected by evaporation 
and cooling of tho mixture in contact with air in 
motion. Since the tar is taken to the cooling plant 
immediately after its separation, it enters at a 
temperature of 50° — 100° C., and a fairly strong 
evaporation and cooling takes placo. — J. F. B. 

Pyridine and similar organic bases; Recovery of 

. Barrett Co., Assignees of F. E. Dodge and , 

F. H. Ehodes, New York. Eng. Pat. 122.397, I 
29.t0.18/ (AppL 17,663/18.) Int. Conv., 17.1.18. ; 

8« PAt/^274,998 of 1918; tl^^, 19X8, 619 a. 


yitrophenols: Manufacture of . D. B, Mac- 

donald, T.<ek‘«iter, and J. Calvert, Huddersfield. 
II.S. Pats. 1,. 320, 076 mul 1,320,Q77, 28.10.19. 
Appl., 21.11.17. 

Skk Eng. l»ats. 126,062 and 126,081 of 1910; this J., 
1919. 4(H) 

Spirits, prtiofcuoi, o/id f)ntzt‘nr; Process and 

r.pparaius for continuous rectification of . 

E. A. Barbel, Fans. FS. Pat. 1,319,319, 
21.10.19. Appl.. 7.4.11. 

See Er. Pat. l68.(i68of 1913; this J., 1914, 954. 

l.uhncat ina oil suhst it ufrs. (h*i‘. Pat. 312,376. 

.svr IIa. 

Scalinii u-n.v. (u‘r. l*ut. .313,100. Sec Xlll. 


IV.- COLOURING MATTERS AND DYES. 

Adsorption of eirrirol yies; Theory of . Adsorp- 

tioii of ornanir. dyestuffs. L. Mic^hivelis and P. 
Bona. Biochein. Zeits., 1919, 97, 57—85. 

J'iie ions of tlie salts of basic and acid dyestuffs aro 
adsorbed in wjuivalent proportion hy charcoal. 
Insoluble salts exc hangt* ions with the above organic 
salts in the process of adsorption, insoluble acid 
and basic oxides sliow no p<'rci'ptihIo adsorbing 
‘apacitv for the dves inv(^Htigatc<l. (See also J. 
(’luun. S(H\, Dec., 1919.) S. S. Z. 

pSaphthylmethylaminr. G. 3\ Morgan and F. P. 

Evans. Chem. Soc. Trans., 1919, 115, 1146—1145. 
/i-NAPHTiiYLMRTHYLA.\iiNK WAS obtained in 80% 
yirdd by heating /l-nuphthol with mcthylamine 
hydrochloride ami the recjuisito quantity of 6»N 
sodium hydroxide to liberate tho base, in an uuto- 
( lave at 200° — 220° C. for 7 hours. After purifica- 
tion the base hoilcHl at 317° C. at 766 mm. pressure, 
and gave a s<4id nitrosarnine melting at 88° C, 
Tins latter sub.siaiHH) on treatment with alcoholic 
hydrogen chloride was converted into l-nitroso-/l- 
naphthylmelhylamine, grwui plates melting at 
1 12° C. AzfMlerivatives of /3-naphthylmethylaroino 
were prepared hy the inU'raction of the base with 
(liuzonium salt^ and by the condensation of the 
nilro.samine with primary aromatic amines. With 
Kulphanilic and nnphtliionic acids azo-dyes, giving 
scarlet and dark red shadqp respectively on wool, 
were produced.— G. F. M. 

l)inzo-o.rides {diazophenols); Constitution of 

internal . G. T. Morgan and E. D. Evens. 

Chem. Soc. Trans., 1919, 115, 1126—1140. 

2.1-DiNiTuo-a-NAi'HTHYi.AMiNK, which was obtained 
hy heating dinitro-«-naphtlioI with alcoholic 
ammonia under praseure, and also by two other 
methods, gives a diazonium .sulphate in concen- 
trated sulphuric acid .solution which on dilution 
with water passes quantitatively into 4-nitro- 
naphthaIene-l-diazo-2-oxide, a very stable diazo- 
oxide, which, however, forms azo-deriyatives by 
coiiplng with tho reactive polyhydric phenols 
in a mixture of concentrak*d hydrochloric and 
iurctio acids. The compound with resorcinol, 
4-nilro-/?-naphthol-l-azoresorcinoI, is only sparingly 
Koluble in water, but may be used as an 
acid mordant dye. On unmordanted wool it 
gives reddish-brown shades becoming violet on 
treatment with copper sulphate and acetic acid. 
On chrome-mordant^ woof a bluish-black lake is 
produced. On prolonged boiling with ethyl idoohol 
the diazo-oxide loses its diazo group ^and is oon^ 
verted into 4-nitro-j$-naphtbol yellow nMlosi m; pt, ' 
120° 0. Numerous aao-derivativ«fa and were 
prepared from i-nitrdr^-naphihol. |h*N|troneii|%eti 0 * 
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l-a«o-4-nitro-/5-naphthol produced on cotton padded 
with alkaline 4-nitro-/9-naphthol and Tur^y red oil 
glvea a crimson-red colour quite distinct from 
Paranitraniline Red. Deeper and more oven shades 
are obtained when the 4-nitro-/?-naphthol is dis- 
solved in aqueous sodium carbonate rather than in 
Bodiutn hydroxide solution. The 4-nitro-derivutive 
or Orange II. prepared from diar^otised sulpbanilic 
acid and 4-nitro-^-nnphthol dissolved in excess of 
alkali dyes wool in deep red shades. The azo dyes 
pro<luce(l in a similar way from diazotised p-nitro- 
anilitio-o-sulphonic acid and picramic acid give 
respectively orange and reddish-brown shades on 
wool. Dark blue shades are produced by padding 
calico with 4-nitro-/l-naphthol, aqueous sodium 
carhiinato, and Turkey red oil and developing with 
a solution of sodium acetate and the hisdiazonium 
chloride from dianisidino, and a purple maroon 
colour by dyeing cotton with Primuline, diazotising 
on the fibre, and developing with alkaline 4-nitro-/?- 
naphthol. Direct cotton colours dyeing in purple 
shades are obtained by coupling alkaline 4-nitro-/i- 
naphthol with the diazo derivatives of Snfranine 
and 4.4'-diaminostilbene-2.2'-disuIphonic acid. 2.1- 
DinitrolKMizeruMliazonium sulphate remains un- 
changed in dihiU^ acid, hut in slightly alkaline 
solution it yields a soluble 5-nitro-2-diazophenol 
together with an insoluble by-product. This din/.o- 
phenol furnishes o-di hydroxy azo- and o-amino- 
hydroxy-azo-dyos which give intensely coloured 
lakes ranging from green tn dark bluish purjile 
witli metallic mordants. (J. b’. M. 

('lassiflcdtivn iff i'dlinim. OstwaKl. vSee \JH. 

PATKNTH. 

N-ArjiHhinmorpholinpn; Manufuciui e of , R. 

Robinson, F. W. Kay, and British Dyes, Ltd., 
lliiddorsfield. Kng. Pat. 133,108, 20.6.10. (Appl. 
10,503/18.) 

N-AnYMHioMORi'iioLiNKH, Ar N- :^'||*‘|^||^>S,appli(•- 

ublo to the manufacture of dyes, may be prepared 
by heating together primary aromatic amines, 
provided they have no substituents in the ortho- 
positions, with /3i8-dichloroelhyl sulphide, either 
alone dr with such solvents as toluene or nitro- 
benzene. Agents which fix hydrogen chloride, such 
as sodium carbonate, may bo employed, and a 
c'atalyst such as copper powder is sometimes advan- , 
tageous. For example, N-phenylthiomorpholine, ; 
111 . pt. 32*^ C., h. pt. 20(i° C. (50 mrn.), is obtained ; 
by heating aniline (25 parts) with dichloroethyl ; 
sulphide (1(3) at 50^ — 150° C., until a test portion is 
coniplotely soluble in dilute hydrochloric acid, or by i 
heating aniline (12), dichloroethyl sulphide (16), 
and sodium carlmnale (12) at 100° C. in a vessel ' 
fitted with a stirring appliance, until evolution of 
oarlion dioxide ceases. -J. C. W. 

Colouring motier: Mnnnjachire of [ffzol . F. 

j\ Brassard and Crawford, Wakefield, and A. 
Singer, Bradford. Kng. }*at. 132,390, 4.11.18. 
(Appl. 18,016/18.) 

AMiNOHYDROXYTOLurnK.NAZTNK, obtained from p- 
nitrosophenol and m-toluy!enediamine, is diazotised 
and coupled in alkaline solution with nnpbtbionic 
acid, in acid or alkaline solution wdth w-toluylene- 
dinmine or m-phonylonodinmine, or in acid solution 
with phenol. Tlio products dyo tannin-mordanted 
cotton yellow to rod-browTV^hades.— L. L. L. 

Dyestuffs: Mnnufacture of . A. .lullea, 

Vienna. Gor. Pat. 305,558, Int. Conv., 

13.6.14. ’ Y 

.Tndtooid dyoB and tlio isomerio\n^o^*K”oid com- 
pounds are prepared by the actioAo^ oxidising 
agent on a mixture of an aromaticV^"^P<*w^^ con- 
taining a hydroxyl apeup with indc^yl or indoxylic 
acid. Example j; A eolation of pdciyl and a- 



I naphthol in acetlo acid treated with a eolation of 
I ferric chloride in hydrochloric acid gives a mixture 
I of 2-naphthalene-2-indolindigo and 4-naphthal6ne- 
' 2-indolindolignon. from which the Utter is 
separated by boiling with dilute sodium hydroxide. 
A solution of 20% indoxylcarboxylic acid melt and 
a-anthrol in acetic acid treated with the same 
; oxidising agent at 40® C. gives 2-anthracene-2- 
irulolindigo, which is identical with the dye pre- 
pared from isatin-a-anilide and o-nnthrol. 

— L. A. C. 

‘ [»Su/p/i«r] dyestuffs [from sulphite-ceUulose waste 
lyes]; Manufacture of . J. S. Robeson, Pen- 

nington, N.J. U.S. Pat. 1,316,742, 23.9.19. 
Appl., 25.4.16. 

A siiLPHrii dyestuff is produced by replacing the 
calcium of sulphite-cellulose waste liquor by another 
non-alkaline base and heating the product with 
sulphur and an alkali sulphide. — L. L. L. 

Gray dye; Universal and method of producing 

the same. C. C. Huffman, Assignor to Sunbeam 
Cbotnical Co., Chicago. U.S. Pat. 1,315,961, 

16.9.19. Appl., 5.7.18. 

A DYR soap is produced from 20 galls, of vegetable 
oil and 7 galls. 1 quart of caustic soda of 40® B., to 
which is added, just prior to complete saponifica- 
tion, .36 oz. of pheno-black dissolved in 30 fl. oz. of 
water. — L. L. L. 

X’Dih ydrif-\.2.2\\'-anfhr(i(iinnoi\fazine [Indan- 

tlifcne]; Process for the manufacture of . A. 

Grob and J. Wurglor, Assignors to S(K\ of Chem. 
Jnd. in Basle, Switzerland. U.S. Pat. 1,317,160, 

30.9.19. Appl., 7.2.18. 

Skk Kng. Pat. 113,783 of 1918; this J., 1919, 130 a. 

V.-FlBfiES; TEXTILES: CELLULOSE: 
PAPEfi. 

Cotton yarn; Action of dilute sulphuric acid upon 

the tensile strength of , W. A. Lawrance. 

(Canadian Chorn. J., 1919, 3, 329 — 331. 

Thk effect of very dilute inorganic acids on the 
strength of cotton fibres depends not only on the 
concentration of the acid, but also on the t<^mpera- 
tiire of the acid bath and the temperature at which 
the fibre is dried. Cotton yarn treated with iV/100 
acid at 20° C., and dried at that temp<*rature lost 
2% in strength, wherea.s when dried at 100° C. it 
lost 67%, which is about equal to the loss prmluced 
by iV/5 a<'id when the yarn is treated and dried at 
20° (k The process of carbonising, generally 
(jarrieil out by treating with 3’5 — 5'25% sulphuric 
acid at room temiTerature and sub.sequentlv drying 
at 70° — 80° C., can Ik? effected, with economy of 
materials, hv using 1*5% acid at 40° C. and drying 
at 100° C.— S. S. A. 

Cellulose; New method for estimating the copper 
V(dur ” of — - and the valuation of the quality of 
cellulose. E. Hagglund. Papierfabr., 1919, 17, 
301 30.3. Chem. Zentr., 1919, 90, IV., 296. 

Schwaluk'.^ method for the estimation of the copper 
value may he simplified by using Bertrand’s volu- 
metric method for the titration of the reduced 
cuprous oxide. Four grms. of the finely disinte- 
grated cellulose i.s siirred with 200 c.c. of water, 
which is tlien heated to boiling, and 100 c.c. of 
boiling Fchling's solution added. The mixture is 
boiled for 15 minutes and then filtered in a Neu- 
bauer platinum erucibU or else on a double filter 
I)aper with the assistance of kieselguhr paste. The 
cellulose containing tlie cuprous oxide is washed 
with hot water and then treated with 100 c.c. of 
boiling ferric sulphate solution containing 50 grms. 
of ferric snlphate^and 200 grms. of tiulpluric acid 
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per litre. The iron solution sliould preriouoly be 
tested for inertness towards permanganate. "The 
cuprous oxide is thereby dissolved, and the cellu- 
lose is washed several times with boiling water. The 
filtrate is then titrated with NjU) perm.inganate, 
and shows a sharp end-point from green to pink. 
With regard to tests for the quality of unbleaeheil 
Mitscherlich sulphite pulp, the author has deter- 
mined the c-opper sulphato absorption values, but 
finds no connection between those and the bleach- 
ing capacity of the pulps. Tlie bleaching quality, 
however, shows a more insistent relationship with 
the lignin value as determined hy Klason’s method. 
None of the usual chemical tests, such as copper 
value, hydrolysis value, etc., showed any satisfac- 
tory concordance with the strength and mechanical 
qualities of the colliilose. Only in certain very 
pronounced cases can any definite relation be found 
between the tensilo strength and the degree of 
digestion of the pulp. It may frequently hap|>en 
that a fully digested pulp is as strong as or stronger 
than an under-digosteil material. -J. F. B. 

Fibres and yarns, csppcinlly artificial silk and staple 

fibre; Researches on the hicakirui strain of — 

P. Krais. None Fasorstoffc, 1919, I, 12l-~12;i. 

Chcin. Zentr., 1919, 90, IV., 29d. 

The efl’ect<^ of damping filues wore very vari<‘d am! 
irregular. In the case' of viLsco.se silk the loss of 
strength on damping was less for the single fila- 
ments than for tlie yarn, but the variations in the 
case of single filainenU; were very largo. Tliis 
p<M:‘uliarity was still more marked in the case of 
typha fibrw. i\ll the fibres exatninod .showed a 
slight shrinkage in petroleum, amounting to 1*5% 
on the averag('. wh.’n stei'ited in water, IIk' 
<liaineter of arliticial silk inereas<'d hy 15%, that 
of typha fibre 27%, and that of nettle fibre ll,:'. 
Ill the fi reproofing of staple filiro by nieaus of tin 
oxide the increase in weight wkas 15%, the swelling 
in water was ^5‘6/ , and the slirinkage in petroleum 
neatly 3%. - d. F. 11. 

lAqnin: Itesni rch f’S on — . F. Iliigglund. Ark. 

Komi, Min. 0 (‘b (lool,, 1918, 7, 1 20. C'iiem. 

Zontr., 1919, 90, 111., 180—187. 

Accokdino to Kla-smi’s theory, lignin is composed 
of two .substances and and i.s 

produced by the condensation of 1 mol. of hydroxy- 
allylguaiaeol (coniferyl alcohol), 3 niols. of mono- 
methylhy<lro.xyall.vI[)yrognllol (.syringeuiri), and 6 
mols. of hydroxyallylpyrognllol. Th<‘ lignin isolated 
by treating W(M)»1 with 7()/, suliibiiiie acid is, how- 
ever^ profoundly modified. A Imtter result is 
obtained by treating the powdered wood, previously 
extracted by acetone and ether, with saturatefl 
hydrochloric acid of 43% concentrnlion. The eellu- 
loso and other carbohydrates are rapidly dissolved, 
and after lo minutes, the lignin i.s filtered off on 
glass wool, washed with hydrochloric acid, and then 
Avith water. The lignin residue amounts to 28% of 
the (pine) wood. The saccharification of the cellu- 
lose in the filtrate is complete afU’r several hours, 
but the solution of sugars contains about 28% of 
reversion products of the nature of isomaltosc. 
The isolated lignin preserves the microscopic struc- 
ture of the w'ood cells; it gives colour reactions wdth 
phloroglucinol, aniline sulphate, dimethyl-p-phenyl- 
enediamine, and ferric ferricyanide, but does not 
show Maule’s reaction. It has the elementary C5om- 
Ijosition C 65*47% ^nd H 5*74%, methoxyl value 
14*39%, and furfural value 3*69%. It is only 
slightly soluble in calcium bisulphite solution, but 
ia almost completely dissolved by diction with 5% 
sodium hydroxide solution al IvO® C. The product 
of chlorination of the lignin contains 41*2% Cl, j|>ut 
is not a definite^ substance [ the bromine compound 
ooiitaini 64*4% Br. acids are fornM by 

' ftiskn with onostio potasn; other products include 


i formic acid and protocatechuic acid; acetic and 
I oxalic acids are absent. Oxidation with alkaline 
! permanganate, noiassium chlorate and nitric acidi 
or fuming nitric acid yields acetic acid, but no ♦ 
oxalic acid. Destructive distillation yields methyl 
alcohol and acetic acid, and a little acetone; the 
i tar is rich in creosote. — J. F. B. 

If (at 0J‘ id c -cellulose. K. llucrUing. Koll, Zcits.i 
, 1919, ’J5, 74 - 79. 

Aft the n^ult of an investigation on the caiwe and 
: metluxl of prev<>ntinji of the crumbling of old docu* 

[ inents written in ink, it has Ik'cii shown tl) at paper 
or parebment may btt aged artificially by heating at 
: 5(F (K)*^ C. in a cunont of dry air for 5— 6 hours. 

• When paper with a coaling of an ink rich in ferric 
oxide is aged it raj)idly becomes brittle and falls to 
jiowder. Colloidal f(‘rrie oxide plmx'd on paper, or 
mixisl with raw cotton and aged ns described above, 
caust's the cellulose to fall to a powder having a 
! microcryntallino 8tru(;ture.- .1, F. S. 

liitaasse ; Fa per '10(11x110] (pmlities of Ifawiiiinn -- — . 
A. D. Little, Im . Report of Kxp. Stat. llawiiiian 
Sugar Planters’ Assoc., 1919, Bull. No, 40. 51 
pages. 

T/ik l>cst yields of bleached pulp won' obtained from 
the yellow (-abHlonia variety of cane. Botli tho 
j)laiii caustic soda and tin* .sulphate prowssw may 
Ix' used, and the tedinical resnits from both pro- 
(•esises show littk* dilfercnce. The yield of bleached 
pulp from the C'aledoniii bagasse is about 30% oil 
, the uir-dry bagasse, without .shredding. On the 
basis of tho niuB'rial shredded hy the SinunouB 
process tliis would Ui C(|uivalent to 48%. The 
(juality of the puli) is excidlent for fine w'hitc papers, 

■ especially when blended wdtli longer fibres. The 
cost of baga.s.se at Ibe mill may be taken at its fuel 
value, grt‘en baga.ss<‘ containing 45% of moisture. 
Tno principal feature in the preparation of bagasse 
for pulping is the* wipa ration of tlie pith from the 
iiiire by shredding, milling, and sifting in a rotary 
scTe<*n. This separation must be done before diges- 
tion in order to save the consumption of chemicals 
by the valueless pith cellH. This problem has been 
satisfactorily solved in Cuba by the Simmons pro- 
cess. A dilficulty in tin* utilisation of bagasse is the 
! storaj^c of the material iu the “ otf ” season. Cano 
: criislilng extends over 8 -9 montlis, and the space 
; required for storing hullicient material for the re- 
mainder of the year w'ould be very large. Tho 
storage of the pulp w ould J o far more economical. 

—.1. F. B. 

Jhdioon fabrics; ])(d enniniitiinr of the permeability 
of . ,J. I). Kdwards and 8. F. Pi(;kering. 

hid. Eng. Chern., 1919, 11 , 906—968. 

Tiik fabiic to be Urstivl is bcld firmly Ix’tween tlie 
two halves of a circular metal cell, so a.s to divide 
the latter into two chambers. A current of |)ure 
dry hydrogen is passed through one of the chambei's 
under a presmire equivalent to .'10 mm. of w'ater, 
and carbon dioxide is pass<'d through tho other 
chaml>cr. The cell is surrourub'd by u water-bath 
at 25^ C. The hydrogen which passes through tho 
fabric is carrii’d by the carlion dioxide into an 
absorption vessel containing sodium liydroxide 
solution; the carbon dioxide i« ab.sorbc*d, and tho 
residual gas, consinting of hydrogen and a small 
quantity of air contained in tlie carbon dioxido/is 
Hub.seqiiently passed to an explosion pipette where 
the hydrogen i.s detc'rmim;d. — \V. P. S. 

Faper; Determination of fibres in B, C. 

Griffin, J. Ind. Eng. Chem., 1919, 11 , 968—970. 

Tiir determination of the percentages of different 
fibres in paper, after the paper has been reduced to 
pulp and a portion stained and mounted for micro- 
eoopieal examinationi is conduotbd by the count 
method or the obserration method. In the fornief 
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method the actual nunibors of the different tibree m | 
a eeriee of fields are counted ; the accuracy of tlua j 
method is influenced by the condition, kind, and 
weight' of the different fibres. Acoordinc to the 
observation method, which is recommended by the 
author, the observer visualises the field as a whole 
and estiniakw the proportion of the field occupied 
by the different kinds of fibres, averaging the re- 
sults of several fields. Slides made from papers of 
known fibre comiwaition are used for comparison. 
This method is found to 1)0 accurate within 6% 
or lt«s when used on rag-sulphite mixtur^, and 
within al)out 10% on ground wood-sulpbito and 
soda-sulphite mixtures. - VV. P. 8. 

M ienj-unjunisina livivfi in pai>ei‘: their resislanre 
to the action of heat and that of time. V. 
(jJalippe. Comptes rend., 1019, 169, 814— ftl7. 

It lias Ix'on shown that filter paper heated in an 
nutoclnve at 120° C. for lialf-an-honr still (‘ontains 
in its fibre a large nuitilR'r of living haeilli. Ex- 
amination of samples of pajKir made in the 18th 
and I5th eenturics, of a sample of Chinese paper 
made long before the time of tlie discovery of print- 
ing, and of a sample of papyrus dating back to 
200 B.C., allowed tliat in every case livrjg bacilli 
were pres<*nt in the fibres of the samples. — W. (*. 

Patk.nts 

Peat; Proces.^ for (rcdti-ng — ■ — for preparing 
fibres and palp. C. Gumbart, Solln. Gcr. Pat. 
303, 8at, 28.11.10 

Tub fibre is thoroughly washed free from all sub- 
stances which Mould tend to bake together on heat- 
ing, and the water then remaining in the cells k 
caused suddenly to expand by heating. The open- 
ing up of the cells in tnis manner has the advantage 
over the fnH.'zing meth<Kl, that the <legiN^ of dis- 
tension jirodnced can be controlled by the amount 
of heat introduced up to the maximum effect 
obtained by iransl’orining the cell water into .steam. 

-J. F. 13. 

TeHile fibres: Process for oldainhig . Pflan/.en- 

faser PaUnit Ges. in.b.Il., Berlin. Ger. Pat. 
304,213, 29.12.10. Addition to Ger. Pat. 302,803 
(this J., 1918, 332.0. 

The proc'crts descril)ed in the original patent may be 
appluHl to plants having liast fibres capable of 
being separated from the other tissues by means of 
alkaline solvents, ])articularly to flax, hemp, pine 
needlw?, and leguminous" plants. — J. F. B. 

Paper yarn and paper tertUes; Improving the 

water-resisting power of 0. Huff, Breslau. 

Ger. Pat. 312,179, 25.4.18. Addition to Ger. Pat. 
811,772 (this J., 1919, ^a). 

VuGETAUliE glue or gum, or vogotabh^ matter yield- 
ing these substances, is added to the paper mass, 
and the yarn or material pnKlueed from it is sub- 
jected to a special heating. Similar materials to 
those which are |)r(KluctHl from cellulose by l\‘r- 
inentation or putrefaction as described in the chief 
atent {loc. cit.), occur naturally in peat, linseed, 
rish moss, etc., or may be produced from vegetable 
matter by the netion of acids or acid salts.— L. L. L. 

Celhdose acetates; Production of solutions of 

and methods of joining articles made of cellulose 
acetate, R. Giliuour, and W. Dunville and Co., 
Ltd., Belfast. Eng. Pat. 131,647, 4.7.18. (Appl. 
10,949/18.) • 

Aobtaldehydr is used in conjunction with other 
solvents for cellulose acetate for producing solu- 
tions for use in joining articles made of cellulose 
acetate. A suitable mixture consists of 36 vols. of 
ocetaldehydef 36 vols. of isobutyl acetate, and 
88 Tols. of glacial loc^ acid. The oombinatton^of 
aolvents along with acetaldehyde can also be used 




in the manufacture of lacquers^ varnishes, dopes, 

etc,— -L. L. L. 

Cellulosic materials; Saccharification of with 

sim'iUtaneous production of citrate^soluhle phos^ 
phate. Chem, Fab. Khenania A.-G,, Aachen, 

F. L. Schmidt and G. A. Voerkelius, Stolberg. 
Ger. Pat. 305,120, 20.10.17. 

The acid which has been used for the saccharification 
of cellulosic materials is neutralised by crude calci- 
um phosphate and the precipitate of citrate-soluble 

< alcium phosphate is recovered. Example : 100 kilos, 
of wood waste is thoroughly kneaded with 200 litres 
of 70% sulphuric acid. After standing for 24 hours 
the mixture is diluted to about 2000 litres with 
water, about 300 kilos, of crude phosphate is added, 
and the whole heated at 120° C. for two hours. In 
this process the cellulose sulphuric acid ester is de- 
composed into sugar and free sulphuric acid, which 
forms calcium sulphate and primary calcium phos- 
phate, soluble in water. The calcium sulphate is 
filtered off and a further 300 kilos, of crude pl\Os- 
phato is added, whereby secondary calcium phos- 
phate, soluble in citrate, is precipitated with the 
assistance of a little milk of lime. The sugar solu- 
tion from this precipitate is directly fermentable. 

-J. F. B. 

Sxdphit e-cellulose waste liquors; Treatment of 

with alkalis. E. L. Rinnian, Stockholm. Ger. 
J»at. 313,007, 20.5.16. Addition to Ger. Pat. 
28^5,752 (this J., 1915, 1139). 

The sulphite liquor, before boiling with alkalis, 
such as (“alcium hydroxide, under pressure, i.s re- 
generated to produce a fresh acid sulphite liquor 
for the digestion of a further quantity of wood. 
'I’ho same regeneration process may also be applied 
to tlio aqueous solution of calcium salts before de- 
structive distillation. Preferably, the liquor is 
sprayed in a centrifugal atomiser in order to cool 
it, and sulphur dioxide is force<l through the 
sprayed liquid. After each digestion the liquor 
may he fermented in order to recover alcohol and 
the liquor sprayed and cooled after the alcoliol has 
been removcHl, in which case a ciirient of air is 
forced through the 8i)ray(Kl liquid. — J. F. B. 

Paper; Making lines and water-marks on and 

apparatus therefor. Jvangjis Pappersbniks 
Aktiebolag, Jyvaskyla, Finland. Eng. Pat. 
123,082, 1.2.19. (Appl. 2593/19.) Lit. Conv., 
12.2.17. 

A UKCiVLATED Ilow of watcr is supplied at a series 
of predetermined points, to the under side of an 

< ndless cloth supporting a mass of paper pulp, the 
pulp thus becoming loosened in passing over these 
points. A regulated suction is applied simul- 
taneously at a series of other predetermined points 
to the under side of the cloth. The pulp becomes 
thinner at the former and thicker at the latter 
points, causing the paper produced to be marked 
in a corresponding manner. — L. L. L. 

Cellulose acetate; Manufacture of compositions, 

preparations or articles having a basis of . 

H. Dreyfus, London. Eng. Pat. 132,283, J^.4.18. 
(Appl. 7192/18.) 

Xylenemonomethylsuli'honamides or xylenemono- 
othylsulphonamides which are liquid at ordinary 
temperatures or below 0° C. (or mixtures of these 
products), alone or in connection with other plastic- 
inducing substances, and with pr without the addi- 
tion of triphenyl or tricresyl phosphate or mix- 
tures of these, to improve incombustibility, are used 
as solvents and plastifving agents with a basis of 
cellulose acetate for the production of dope, films, 
cel^oid, artificial silk, or other products. When 
the xylene alkyl suip^namides ai« employ^ in 
quantity abput equal in ivei^t to that off the 
loee aeeiate^ th# quantity in tripheayl or tricresyl ^ 
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pha^ate being ^npted accordinj^, product* can 
M obtained pliable like a fabric. For the neutral- 
isntion of acid that may be developed in cellulose 
acetate it has been found that the liquid or low 
/iioltiiqj.point alkyl derivatives of urea are superior 
to urea. — L. L. L. 



A THAN8PARENT plastic Composition is prepared 
from fatty esters of cellulose oy mixing with cellu- 
lose nitrate and softening and toughening agents 
which are soluble in cellulose nitrate hut insoluble 
in the fatty esters of cellulose.— L. L. L. 

Cellulose; Process of dissolving . Z. Osten- 

herg, San Josi^, Cal. U.S. Pat. I,dl5,393, 9.9.19. 
Appl., I.II.IC. 

C/KLi.iiLosK is dissolved in a mixture of hydrochloric, 
sulphuric, and phosphoric acids. — L. L. L. 


Dyeing tnaehinea. F« Smith. J, Soc. Dyer® and 
Col., 1919, W. 907-^210. 

The author discuaaes the principles of dyeing 
machines for loose wool and the causes of uneven 
dyeing. Channelling, or the uneven flow of the d,ye 
liquor along the path of least resistance, is shown 
to b<» due to faulty packing or to tho abS(9llCO 
of an adjustment device to fit the material to the 
machine after wetting out. Other matters con^ 
sidered are the defects of sampling holes in differeni 
types of machines, the circulation of the liquor 
through tlie material by gravitation, propellers, 
steam, and pumps, the causes of varying result# 
duo to choking, grit, vacuum, etc., and tendering 
through th(‘ use ot sU*am at too high a jircssure. 

~ T.. L. L. 

.{ds(ni>t ion of (lyesf tiffs, Miclmclis and Hona. 
iSVc IV. 

IVvTK.NTH. 


oni 

Pat. 


Fabric-steauiing device. If. M, Diidlev, Philadel- 
phia. U.S. Pat. 1,314, 7ia, 2.9.19. Appl., 23.4.17. 
Thk machine consists ol an outer foraminous 
cylinder provided with outwardly extended mem- 
bers having openings betw(‘en them, ami an inner 
loraminous cylinder spaoe<i from the outer cylinder 
and providotl with parallel fwqiarated bars*. The 
entire inner surtaee ol the inner cylinder is con- 
nected with steam supply tubes provided in tho 
trunnions of tho cylinders. Mi jius ar<* provided 
for n*volving the cylinders in uniMUi.- -L. h. U. 

lihre; J'rocess of producing useful [/n 

willow Onrk j. K. Ochi, SUa kton, Cal. U.S. Pi 
l,315,();i5, 9.9.19. AppV, 5.7.18. 

)Vh.low bark as stripped from the trtM* is drie<i 
in the sun, srmkisj in water, boiled in a bath n- 
tainiiig suitable profmrtious of oil, water, salt, and 
soda, and again dried in the sun.— L. L. h. 

Silk; Process for the treutment of with re- 

serves for the. purpose of increasing its strength 
and elasticity. J. Korselt, Zittuu, Germany, 
Assignor to Chemical Foundation, Inc. U.K. 
Pat. 1,318,339, 7.10.19. Appl., 15.11.15. 

Hke Kng. Pat. 104,081 of 1917; this J., 1918, 53®. 

Sulphur dyestuffs. U.S. Jbit. 1.310,712. See IV. 

Washing preparation. Gcr. Pat. 312,405. iS>c XTI. 

fMcquers etc. Kng. Pat. 132,990. See XI f I. 

Floor covering. Eng. Pat. 1.3.3,481. See XIJI. 

Pninls, etc. [from suiph itr-rcll ulosc lues! Entr 
Pat. 133,852. See XIII. 


r^courmg cotton und other rcgetiihle yarns and 
fahries; Process of - - . Bleachers Association, 
Ltd., ManchesttM*, and S. 11. Jliggins, Luncarty, 
JVrtb. Kng. Pat. 1.31, 79M, 22.11.18. (Appl. 
19,220/18.) ^ 

Cotton yarns or fabrics arc extracted uiMi volatile 
sol vents, .such as benzene, alcohol, carbon bisul- 
jOiide, etc., for the removal ol oils, fatty and waxy 
matter, and then scoured with sodium carbonate 
prior to the blenching process. The extract^ 
tnatlers and the solvent arc rccovercnl by fractional 
, distillation. (Uelcrcnci* is directed in pursuanco of 
iScet. 7. Snb-soct. 4, of tho PaUmts and Designs 
Act, ltH)7, to Eng. Pats. 10,52 of IHIK), 17,;i30 of 
1904, ami 102,892; this d., 1891, 134; 1905, 887; 

1917, 211.) L. L. K. » » > > ^ 

Washing, saturating, and similarly treating textile 
faorics and yarns in rope form; Machines for 
Tir ' Calico PrintcTs Association, Ltd., 

Maneboster, and F. Boberts, Accrington. Kng. 
Pat. 1.32,672, 23.11.18. (Appl. 19,298/18.) 

Thk machine consists of a vat divided into conipart- 
mciits, eacfh of which is provided with a porforatod 
lalse bottom. The wnUw or other liquid is supplied 
to the bottom of the last c^ompartmont at the 
delivery end of the fabric, rises upward through 
the falM<3 bottom and overflows into the next com- 
Ijartment, and so on through the scries, finally over- 
flowing from the first coinpartment. The material, 
in rope form, is drawn intt> tho machine by means 
of a winch or pair of draw rollers and guided by 
acljusiahio pot eyes or other guides through the 
whole of the compartments. If necessary the 
compartments may bo arrang(*d as wet and dry 
((>mj)artmentM alternately.— L. L L 


liuhher-treated fairies, (b*!*. Pat. 307,173. *VceXIV. 


VI. -BLEACHING; DYEING; PRINTING; 
FINISHING. 


Mercerimtion. H. M, .Touch, Nortli Adams, jrus*. 
11.8-. Pat. 1,316,958, 2.3.9.J9. Appl., 24.7.19. 

I HE (;otton, in materiaJ.s containing cotton and arti- 
ficial silk (viscose), is mercerised without injury tO^ 
the viscose silk by adding to tho caustic solution a 
miscible monohyclrio alcohol. —L. L. L. 


Indigo Grey; Klhers' - -. R. Haller, Koll. Zeits., 

1919, 25, 49—52. 

Thk production of Indigo Grey in cotton articles 
(Fibers, Ger. Pat. 101,190; see Eng. Pats. 509 and 
6540 of 1898; this J., ISmi, 39) is shown to be a 
mechanical process duo to the unequal distribution 
of the pigment on the fabric. The pigment is held 
by adhesion, but nevertheless it cannot be remov^ 
by and boiling water. Treatment with alka- 
lino thiosulphate causes the whole of the fabricT to 
i^ume a yellow colour, even those parts which are 
jrucroscopically to be entirely free from ihe 
djhs.-rrxT, P, 8, ^ 


Mercerisation ; Process and apparatus for ihe 

of material saturated with strong caustic soda, 
K, E. M. Schreiner, Darmstadt, and K. Orunert 
Zittau. Ger. Pat. 312,087, 12.1.16. ^ 

The material is treated under tension with, caustic 
soda and after sejueezing off in tho stretched 
condition is subjected to a steaming operation, then ' 
immediately squeezed and according to require- 
ments several times alternately washed, squee^ 
off, steamed, and squeezed off; without coming into 
wnUct with oxy^n of the air whilst in a bot 
line condition. The formation pf oxyoeUitloie ii' 
thus avoided.*-4h. L. L. ^ 





Cum-ACirW: ALKAUS; 


Mtaehing, dyeing, mthing, impregnaUng <ind 
opening up of raw fibres or 

^paratus for . !'•«?''«««'•> Charlotten- 

bur^ tier. Pat, 312,671, 28.3.18. 

Thk apparatus con.sists of a vessel into which several 
cages that contain the goods, may be inserted, the 
cagps into one another so that tho niatenal 

is kept in position by the eiiKe above it. The bath 
liquor, which may bo boated, is circulated through 
th(^ goods. — L. Je. Is, 


Diimnu fur skins; Method ond nieuns for . 

’ll. C. Lubarsky, PhiladoI|jbia, Pa., Assignor to 
A Hollander and Son, Newark, N.J. ReisHUc* 
11,729, 2:1.9.19, of i:.S. Pat. 1,225,147, 8.5.17. 
Appl., 5.10.18 

Thk apparatus comprises an endless belt which 
carries the skins first under a drag roll for the pur- 
po.so of laying back tho hairs while dye material 
is being applied by means of a brush arranged 
transversely to the carrier, and a second brush 
and drag roll to distribute tho dye upon the sides 
of the hair above the siirfuco of the skin. The 
carrier then passes through a drying chaml>er. 


fur-djjeinij inarhinc, .M. Dickerson, Assignor to 

A. Hollander and Son, Newark, N.J. IJ.8. Pat. 

1,317,007, 2:1.9. 19. Appl., 7.8.17. 

Tub apparatus consists of a dye trough, a support- 
ing surface for the furs, a <lye brush in contact 
with the fur surface and dipping into the trough, 
and a numl>cr of other brushes adjacent to one 
anotlier and to tlw fur. The dye-liquor thrown 
from one brush Is caught by the next, and that 
leaving the lust brush is ('uught and returned to the 
bath liquor.-'-li. Ti. L. 


I Vn.-ACIDS; AIKAIIS; SAITS { IfON- 
METALUC ELEMENTS. 

Fluorine; Sodium and potassium salh of hadtetr^ 

fluoride as sources of . Clark, J. 

Amer. Chemt. Soc,, 1919, H, 1477 1491. 

Trifotassium lead hydrogen octntluorido is pre- 
pared by adding potassium pliimhnte in small quan- 
tities to a conitentrated aqueous solution of hydro- 
lluorie acid until separation ol lead dioxide occurs. 
The solution is filtered through paper supported by 
several layers of cloth and the filtrate slowly 
evaporated in lead dishes on a sand-bath in a gentle 
stream of air until separation of crystals occurs. 
It hydroly.ses in water, and when heated to 250° C. 
i loses a molecule of hydrogen fluoride, and at 
' higher temperatures huorinc is given off. Potas- 
sium plumhak' K,PI)0,,3HJ) is best, prepared by 
mixing 3 mols. of potassium hydroxide with 20% 

■ of its weight of water, raising the temperature to 

■ 100° C. and adding 1 mol. of lead dioxide; the 
' plumbate is formed without decomposition pro- 
ducts. In water it hydrolyses with tho separation 

' of lead di(Lxido. Disodium lead hexafluoride, 
2NaF,PhL\ is prepared by the addition of sodium 
: plumbate to aqueous hydrofluoric acid and crystal- 
lisation of the product from hydrofluoric acid. It 
; forms short, thick plates, which are hydrolysed by 
water. Sodium plumbate Na;Ph(),,GH,0 is pre- 
pared by mixing 150 gnus, of soiiium hydroxide 
with 5(i c.e. of wat(‘r at 100° C., adding lead 
dioxide until a paste is formcnl, then adding 25 c.c. 
of water and lead dioxide to make the total quaii- 
, titv of tho latter substance :100 grms. The analysis 
' of tin* double fluorides is effected in the following 
manner : Tlu' salt is dissolved in waOu*. when hydro- 
lysis occurs thus : 


Foam or froth baths; Vroduction of for treats 

iiuj textile fibres and textile fabrics, P. Schmid, 
Basel, Switzerland. U.S. Pat. 1,310,808, 23.9.19. 
Appl., 27.11.17. 

Alkams and excrements of human or animal origin, 
jontaining urine, are added to the hath liquor, 
which is then boiled. — ^L. L. L. 

Dyeing, staining and mordanting by means of salts 
of titanium atiil iron. J, Barnes, H. AVrigloy, 
and P. Spence and Sons, Ltd., Manchester. Eng. 
Pat. 132,345, 11.9.18. (Appl. 14,740/18.) 

In dyeing, staining, or mordanting textiles and 
leather, ])revioiislv treated with tannic acid, by 
means of a solution containing a mixture of salts 
of titanium and iron, varying shades from yellow, 
brown, grey to bluish black may Im^ obtained by 
regulating the degree of acidity or basicity of the 
solution. — L. L. li. 

Jileaching textile niatmah bg means of sodium 
perborate. Chem. Eahr. tJninau, Landsholf und 
Meyer Akt.-Des., and A. Noldeke, (Iriinuu. 
Gef. Pat. 313,511, 18.12.10. 

A SUFFICIENT quantity of an aluminium stilt, 
aluminium hydroxide, or an aluminato, in addition 
to free alkali and soap, is added to a bleaching 
liquor containing sodium perborate to prevent the 
separation of a precipitate on the surfiue of the 
material. — L. A. 0. 

Dgeing, bleaching, or like treatment of cops; 

'Process for . W, IUnscIi, Binningen, As.signor 

U) A* Clavel, Basle, Switzerland. V.H. Pat. 
1,317,220, 30.9.19. Appl., 2.7.18. 

Sbh Fmg. Pat. 117,030 of 1918; this J., 1919, 71 a. 

Cloth dyeing, bleaching, and like machine. R. 
Jackson, Chinley. U.S. Pat. 1.319,6^, 21.10.19. 
Appl., 25.3.18. 

Sbb Kng. Pat. 110, 7l5 of 1917; tHis J., 1918, 6 a. 
Oravdye. U.S. Patfl, 816,961. S«« IV. 


:tKI<',HK.UI>1'\-(2H,0.-3KFH-')HF+PIA. 

The load dioxide is collected in an alundiim 
<'rucihle, dried ;il 105^ (\, tnid weighed. The fil- 
trate is made up to a known volume; in one por- 
; tion the fre<i acid is estimated by titration and in 
another portion the potassium fluoride is estimated 
hv evaporation to dryness and ignition at 500°G. 

; Tho potassium salt is more easily prepared and is 
' more stable than the sodium salt, and weight for 
; weight of mat(‘rinls used it is twice as efficient as 
the sodium salt. (See also .1. Chem. Soc., Dec., 

, I919.)-J. F. S. 

' Aihitrpfion of hiptrogcn and hiidroxgl ions and the 
; iou.s of the heavy metals by charcoal. P. Kona and 
L. Michaelis. Biochoin. Zeits., 1919, 97, 85 — 97. 
HvniioGKN and hydroxyl ions are adsorbed by char- 
coal to the same’ extent. Tho amount of mercuric 
chloride adsorbed by charcoal may he diminished in 
the presence of chlorides hv as much as 60%. 

: ' ^ — S. S. Z. 

Mlnnien; Triatuinic , N,. M. Trautz. Z. 

Klcktrochem., 1919, 25, 297-300. 
i Triatomio nitrogen exists in active nitrogen to a 
> small extent; in the mixture it has a partial 
pressure 0-002 mm. Tho heat of formation from 
; Nj and N has a maximum value between 5(M)0 cals, 
and 10,000 cals. At low temperatures, somewhat 
above that of li(|uid air, hexatornic nitrogen is 
formed in quantities much smaller than triatomic 
. nitrogen. (See also J. (flicin. Soc,, Dec., 1919.) 

~>J. F. 8. 

Thiosulphuric acid; Microchemical reactions of 

i . A. Bolland. Comptos rend., 1919, 169, 

I 651-^4. 

j Microchbmicai* reactions of sodium thiosulphate 
I with thallous nitrate, lead acetate, barium chloride, 
and benzidine are djescribed and sketches aro ^Ven 
i of tho microcr|BtalUne structure of the precipitate 
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obttiiied in each case. The precipitate obtained ! 
with barium chloride depends upon the expori- ! 
mental conditions, the appearance of tho precipi- ‘ 
tate obtained from dilute solutions of tlio thiosiil* ! 
phate being quite different from that of the pro- ’ 
cipitate obtained in concentrated solution, the 
Litter conditions giving the more suitable precipi- . 
tate for mioruscopiral esariiinaLiou. — W. G. 

Svlphate: Kstimation of as Imrium sulphate. 

I. M. Kolthoff and E. H. Vogclenzaug. Pliarin. 
Weckblad, 1919, 56, 122 — 112. 

A DKTAiLKi) iiiyostigation into tho sources of error i 
in the estimation of sulphalc as hariiim sulphate. 

W. S. M. 

Sulphate; Estim(iti{fn of ----- ns stronliiiui sul- 
phate. I. jM. Kolthoff and E. H. Vogelenzaiig. 
Pharin. Weekblad, 1919, 56, 159—101. 

Exphriments on the determination of sulphate by 
precipitation in presence of various salts, such iis 
ammonium chloride and nitrate, sodiu!n acetnU', ; 
chloride and nitrate, pota.'ssiurn chloride, etc., 
showed that the niotiiod is in general uiitrust- , 
worthy. — W. 8. M. 

Iodide, bromide, and (dilorale; Est nnation of 

in mijriures. J. M. Koltliotf. Phariu. Wwkhlad, 
1919, 56, 1298'" ]. ‘100. 

Thk total halogen ('onterit is (leierinined by pro,- ■ 
eipitation with silver nitrate. Iodide alone is esti- | 
muted by addition of excess of pota^ssium iodate to | 
the .solution acidified with benzoic acid, and titra- ' 
tion of tho iodine Jiboratod with standard tliio 
sulphate .solution. Iodide and bromide together 
arc determined by adding to the solution 25 e.c. of i 
.V/IO potassium iodato, 6 c.e. of A' /I sulphuric 
acid, and 20 c.c. of water. Tho solution is boiled i 
until tho free halogen is expelled. Excess of i 
potassium iodide is tlion added and n little sulphuric ! 
acid. Tho iodine lihorntod is titrated with thio- 
sulphate. Chloride is determined by difference. = 

‘ — W. S. M. 

i 

.\lkali iodides; Determination of small (luaniitics ■ 

of in the presence of bromides and nitrites. • 

E. Lasausse. J. Pharm. (’him., 1919, 20, 177 — 
181. 

The solution, containing 2 to 3 mgrms. of iodide, 
together with bromide and nitrite, is diluteil to ! 
150 C.C., 4 c.c. of 50% phosphoric acid solution is ; 
added, and 5% potassium permanganate is run in, , 
at first in the cold, and then at 40'^ (J., until a per- ' 
marient pink coloration is obtained; the nitrite is ; 
thus oxidised. Tho excess of permanganate and j 
chloiMtos and bromates are <lestroyed by the addi- i 
tion of sodium bisulphite solution, the solution is i 
neutralised with 2-5% potassium hydroxide solution, ; 
a further o e.c. of the latter is added, and tho wliole 
boiled for 10 mins, with the addition of an excess 
of permanganate solution ; to the boiling liquid is ; 
then added 25 grms. of sodium sulphate, followed . 
by 10 e.c. of alcohol. After cooling the mixture is 1 
diluted to 220 c.e., filtered, 2(K) e.e. of the filtrate 
is acidified with 8 c.c. of phosplioric arid, 2 c.c. of 
10% potassium iodide solution is added, and the ; 
liberated iodine titraU'd wnth thiosulphate solution, i 
Chlorides and bromides are not eonvertc^d into i 
chlorates and bromates by alkaline perntnng.'inato 
under the conditions given. — W. P. S. 

Cuprous iodide; Determination of iodine in . ; 

E. Lasausse. J. Pharm. Chim., 1919, 20, 181 — i 

183. , 

A ‘^KiOHRD quantity of 0*4 grm. of the dry pow- 
der^ cuprous iodide is shaken in a separating 
funnel for 10 min. with 2 c.c. of ferric chloride 
solution^ 2Q c.e. of carbon bisulphide ia then added, 
which diaselyea the liberated iodin^ the eola- 



tion is drawn off; the residue in the separating 
funnel is subjected to two similar treatments, 1 c.o. 
of ferric chloride solution, and 10 c.c. of carbon 
bis\ilphido being us^ each time. After the carbon 
bisulphide solution has been washed with water a 
few crystals of potassium iodide and 10 c.o. of water 
uro added, and the iodine is titrated with 
sulphate. An alternative method consists in boil- 
ifig the. cuprous iotlide with dilute 'potassium 
hydroxide solution in order to convert the iodide 
jiito potassium iodide; the solution is filtered, thi 
iodide in the fiitr.'ile eonverU'd into iodate by boiL 
ing with alkiiliru' ])enn:nignuat<‘ solution, and the 
d(‘t.eriniuation procecsled with as dtvserilxnl in the 
pieceding al»st raet - \V P. S. 

Det iodic acitl amt iicrioibttes. A. llosenljoim and 
!•:. Loewenthal. Koll. Zeits., 1919, 2,5, 53—60. 

Thk hydrogfU-ioii eouceMlrati»)iiH of H NallJO* 
and NaJl,JO„ in ;V/20 si>lutions are respectively 
GxlO*, 105x10% and (>‘5x10 '". Periodic acid 
may he titrated (|uant itatively to tlx* stage NaH^IOa 
using methyl orangt^ as indicator, and to thc^ slifgo 
Na,M,I(), using ihymolplithalein as indicator, 
Two periodates of soilium, two of lithium, and thrtx) 
of ammonium are d('seril>ed. Periodic acid is of 
medium strength, and in dilute hot solutions forms 
two ions, hut at low ti’mperatures in 12 — 20% solu- 
tions forms polymeric molecules. There is in 
gi'iural a deeide»l, if not very eonipleto, annlog;\' 
hetwi'eii perio(li(r and telluric acids and between 
the perio(lat(*s and Ihe tellurateN.--.l . E. S. 

Sfidiuni sdicoflnoride : Anahisis of - P. Drawo. 
Z. angew. Choiri., 1019, 32, 312. 

The author’s method of determining sodium silico- 
lluorido ill commercial piaxluets (Chem.-Zeit., 1009, 
61(5) only gives good results when the impurities 
have a neutral reaetion. In tho presence of sub- 
staiK'es with alkaline reaction the results are too 
low, owing to the alkali decomposing part of the’ 
siliconuoride intt) sodium fluoride and silicon 
hydroxide, which w'pa rates out. A method 
obviating this <‘rror is linsed upon the fact that cold 
dilute hydrochloric acid has no action on sodium 
silioofluoridc, and that this salt has no influence on 
the indicator diTnethylaminoazobenzene (or methyl 
orange). From O’O to 1 grm. of the finely powdered 
samf>le is treaU'd with exci'ss of N lA hvdrochloric 
acid (methyl orange as indi(.‘ator), then diluted with 
water and neutralised witli A/4 alkali. Phenol- 
])hthah*in is then added, and the silicofluorido 
titrate<l with N J4 alkali. • 

Na,KiF,. I IKOII 2NaF 1 4KF4 Si(OH),. 

-C. A. M. 

Hydrocyanic acid; Detection and determination of 

traces of in complex mixtures. Chelle. 

Bull. Soc. Pharm. Bordeaux, 1919, IK). J. 
Pharm. Chim., 1919, 20, 156 — 157. 

Air, free from carbon dioxide, is bubbled through 
the solution containing the hydrocyanic acid, 
acidified with sulphuric acid ; the air is then pnssea 
through a vessel containing an alkali solution w’hich 
absorbs the hydrocyanic acid. With an air current 
of 75 litres per hour, (pinntitios of hydrocyanic add 
varying from 0’48 to 54 mgrrns. in 50 c.c. of Bolution 
,aro extracted completely in 3 hours. The cyanide 
in the alkaline solution is determined by tho ferro- 
cyanide or arnmoniacal silver iodide method, 

— W. P. s.. 

Thiocyanate ; De.teetion and determination of iratea 

of in complex mixtures. ChePe. Bull. Soc. 

Pharm. Bordeaux, 1919, 150. J. Pharm. Chim., 
1919, 20, 158. 

Thb method depend? on the c<|DV6rsion of the thio- 
cyanate into a cyanide by means of chromic add 
and the subsequent separation of ihe bydrocfonio 



900 A Ou VII.-A01D8 ; ALKALIS ; SALTS : VOK'HtrALLlO SI^SHSirtB. . mmHit a, m 




acid; the conversion is not quite quantitative and j 
diminishes as the quantity of thioevanato increasee ; 
a curve may be constructed which shows this regular i 
decrease and from which the actual quantity of 
thiocyanate present may bo calculated. The ' 
solution is first acidified with sulphuric acid, and 
any hydrocyanic acid present is removed by passing 
a current of air through the solution for ii hours 
(see preceding abstract); an excess of potassium 
bichromate is then added, and the hydrocyanic acid 
formed removed by a current of air and absorb<*d : 
in alkali solution. AW P. S. 

Ilndroci/anic acid; T tan»jui maliun of -- into 
ihiocyaniv acid durimj jiutrefaction : cxjiei imentx 
made in vitro. Clielli*. (’oinptes rend., 1019, 169, 
72«-~72H. 

From experiments made with blood in vitro it is : 
shown that, during putrefaction, hydrocyanic acid 
and its salts are convcrUsl into tliiocyanic acid, the 
change commencing very rapidly. Hydrocyanit^ 
acid may bo nigcneruted from the tliiocyanic acid 
by oxidation with chromic acid. - W. (J. 

Manyanenc salia [and ojralates]; Sensitive react ion 

for . f). H. Wester. Pharm. Wivkblad, 

1019, 56. 1280-1290. 

Tub rwl coloration (nodneed when potaHsinm 
oxalate is added U) a solution of a manganous salt 
(Caron and Uaqiiet, this .1.. 1919, 571 a) is le.ss 
Konsitivo than tho tests with lead peroxide and 
nitric acidj and persulphate and silver nitrate, 
both of which may 1 ki applied in presence of con- 
siderable quantities of cbloriiles. Tho reaction may, 
however, be usisl as a Kcnsitivo test for oxalates 
(thia J., 1019, 662 a). - W. 8. M. 

Carbon diovide; Separat ion^ by solidifieati<n\, of 

pure from a yaseous muture. V. Oremieu 

and Ai. Lopapo. (’omptes rend., 1910, 169, 6o4 - 

655. 

Carbon dioxide may Uv obtained in a pure solid 
state from gaseous mixtures rich in that gas, by 
allowing the compreswd gaseous mixture to expand 
suddenly, at tho ordinary temperature, through a 
cloth bag into tho air, or by compressing the 
mixture slightly Ln a vessel c'oelcd to -80° C. The 
solid carbon dioxide obtaimsl is free from radium 
emanation, when tho lattm- is present in tho 
original mixture. — AV. (1. 

Iodine industry in France: I\ist and prospect ice 
progress in the - ■ — . "1*. (iloes.s. Monit. Sclent., 
1010, 63, 196 -191. 

Tub method of extraction of iodine from seaweed 
remains practically the same as that originally i 
practised by C<jnrtois 100 y<‘ars ago, but by careful j 
selection of the nlgte it has Ix^en possible to increasci | 
the yield of iodine from about OT to 0*4®' c.alculattHl 
on the ash. AtUuUion is drawn to the destruction 
of valuable organic* matter in the iuciivcratioii of 

the f^jawewl, — 1). F. T, 

y Urates. .Auerbach and 11 less. See XIX \. 

Tricalcium ahminatc. Fliillips. See IX. 

l*ATi.NTS. 

fompouad.s; Process of producing sub- 

tlontiallij pa If Tl\o “Nitrogeu Corporation, 

*A88ignec« of J. C. Clancy, Providence, tt.l., 
U.S.A. Kng. Pat. m.OltS. 20.^.1S. (Appl. 
\xvV. Cmw-j,, Vi.fi.lT. 

Frrh nitrogen is brought into c-onlact with ; 
briquettes composed of an intimate dry mixture of : 
alkali carbonate or hydroxide, coke, charcoal, or j 

otW ciuibonflcootis jDAterial, and a Bnalf'^irided j 

ej., iron. The alkali cyanogen j 


which are available for further treatment witlir free 
nitrogen. — S. 8. A, 

Carbide; Process of producing . Electrical 

furnaces. Process for making carbide, J. H. 
Reid, Pittsburgh, Pn., U.S.A. Eng. Pats. 
(a) l;i3,098, (b) 133,099, and (c) 133,100, 18.3.18. 
(Appls. 4445-7/18.) 

(a) a MixTi'BK of an oxide and carbonatx'ous 
material, e.g., lime and bituminous coal, is treated 
in an electrical resistance furnace in which tbe 
lime-carbon material is packed round and between 
the electrodes, thus completing the circuit. The 
molten carbide Hows to the bottom of tho furnact* 
as formed, whilst the carbon monoxide, liberated 
at a high temperature, passes upwards through the 
mass of crude material in tho higher part of tho 
furnace, thus preparing it for the carbide-produc- 
ing stage, (b) In an electrical resistance furnace in 
which material is fed between two oppositely placed 
electrodes on to a support which retains uncon- 
verted material whilst allowing tho molten product 
of the reaction to How out of the zone of greatest 
heat, arrangements are made for producing an 
(‘lectro-magnetic field near to tho reaction zone, 
whereby the position of the latter may. lie varied.- 
Tho support is electrically heated, if necessary, to a 
temj>erature sufficient to prevent accumulation of 
finished material. The furnace is suitable for the 
inanufacturo of calcium carbide. (Iteference is 
directed in pursuance of Sect, 7, Sub-sect. 4, of tbe 
Patents and Designs Act. 1907, to Fng. Pats. 17,471 
of 1897, 11.4.68 of 1898, and 24.807 of 1907; this 
.1., I897l 789; 1898, 746; '1908, 511). (c) An oxide 
and carbon, e.g., lime and bituminous coal, mixed 
iu suitable proportions and coked, is heated in an 
electrical resistance furnace on a hearth, placed 
immediately below the zone of greatest heat, which 
allows tho disclmrgo of molten carbide aa it is 
fornuNl, whilst retaining solid unconverted 
mati-ria).- S. S. A . 

('(dciun carbide; Preparation of crude materials 

for the manufactuTC. of . F. L. Slocum, 

Fittslmrgh, Pa., U.S.A. Eng. Pats, (a) 133,101, 
(») 1.33,102, and (c) 133,103, 13.3.18. (Appls. 
4 1 18- .30/ 18.) 

(a) A Ml.XTUUK of hydrated lime atul ground 
bituminous coal is heated to about C. to re- 
move practically all the volatile matter in the coal 
and water of hydration in the lime. The finely 
divided intimate mixture thus obtained is mixed 
with a binding material, e.g., 2—4% of pitch, 
heated if necessary to make the binding material 
plastic, and briquetted, (b) A suitable metallic 
hydroxide, e.g., calcium hydroxide, is mixed with 
carbonawous material, such as bituminous coal or 
})eat, which yields carbon aa a principal end product 
when heated out of contact with air, or a metallic 
oxide is mixed with moist carbonaceous matter in 
such proportions that the moisture in tho latter is 
.sufficient to hydrate the metallic oxide. The mix- 
ture produced is heated and briquetted as in (a). 
(c) The finely divided residue resulting from the 
process in which nitrified material is treated with 
.steam for the production of ammonia, and which 
contains chiefly metallic carbonate and oxide to- 
gether with carbon in the form of graphite, is cal- 
cined to Apel carbon dioxide, a suitable proportion 

<>f carbonaceous material is added, and the mixture 
is coked to obtain a cemented mass suitable for the 
production of carbide in an electric furnace. 


ytuiuytn; rroeess pyr the fixation of 
Pittsburgh, Pa,, IT.8.A. 
133,104,13.8,18. fAppI. 4451/18.) 


Eng. Pai 


A OARBiDBj commercial calciom carbidci With 
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^ivem the carbide and nitroi^n, and a gait, ! 
hydroxide, or oxide of an alkali metal, or other j 
compound having great affinity for chlorine, is ; 
treated in a enitJ^le furnace at a temperature, for 
exan^Ie, of 750^ C., with nitrogen mixed with a 
eurbon-halogen compound, such as tho vajK>ur of 
carbon tetrachloride (1—5% by volume); or the 
carbide mixture may he subjec ted to the action of a 
earhoji-haiogen compound Udort^ treatment with 
nitrogen. The cx>mbiiiatioii ol carbide with nitro- 
gen is thereby considerably ; ccvleratecl. - S. S. A. 

Cyanoijen compounds and ammonm; Praduefion nj 
. F. L. Slocum, Pittsburgh, Pa., 11.8. A. 
Eng. Pat. i:«,105, 13.3.18. (Appl. 4452/18.) 

A MIXTURE of a carbide witli a suitable <‘atalyKt is 
treated under slight pretssuro with nitrogen e'en- 
taming catalytic vapours (see prcccMling abstract) in 
a furnace at about KKK)^ C. On completion of the 
reaction the material is cooled in the furnace to 
about 450° C., and treated with steam, the tern- j 
peraturo during tho evolution of ammonia and 
ammonium compounds lK^ing maintained below 
tj00° C., alter which it is raised to about H50° C. 
to expel water and carbon dioxide from the mi.x- 
ture. — S. Si»A. 

Firation of atmospheric nitrogen; Method of - 
J. 8. Island, Assignor to E. P. Coleman, ilainil- , 
ton, Out., Canada. U.8. Pat. 1,317,705, 7.10.10. 
Appl., 25.10.17. 

An arc discharge is caused to i)ass between an outer 
ring electrode and a co-a^ial inner ring c Wtrode. 

Uy incans of a current of the air to be treat4‘d, tlie 
arc is extended into a cx)nical annular form, tlu^ 
air passing through the annular .spac<\ 
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Lead sulphate,' Produeiion of husk . 8, B. 

Witeon, and Purox, Ltd., Oreenford. Eng. Pat. 

133,367, 4.7.18. (Appl. 10,978/18.) 

JiK.ti> sulphide volatilised in a furnace in an aiinoH- 
phere deprived of active oxygen ia passed along 
a short line wherein it is mixed witn air inircH 
duced downwards through an iron conduit imme** 
diately before entering a water-cooled reaction 
chamber. After (lunbuslion the dop<^ited basin 
lea<l sulphate is removed through a slide-valve at 
the bottom ol the chamlk'r, and tho n^idual liOt 
gases are pas.;ed througli a ciwle.r.- S. S. A. 

P<dassium ftinnide; Pr(hlKcf ion of from sili» 

cate rorks. K. E. Dutt and J». C. Dutt, Jubbtlte 
p»)re, India. Eng. I»at. 133,174, 18.10.18. 

(Appl. 17,081 /IS.) 

1* klhcau or other |w)tasb silicat<‘ mineral is heated 
ami subjected to tlu* action ol silicon letrnHuoride 
ami water vapour. I lu' resuUiug mass is lixiviated 
to extract tlie potassium jluoride formed, and me 
solution i.sevai>orati'(l. S. S. A. 

yiitrogen and iaibtm dioxide mixtures of har 
oxygen content; Process and apparatus for the 

produf^ion of . ,). Muiicbka, Vienna, (ler. 

Pat. .311,1.38, I.I.IS. Int. (\>nv., 3.12.17. 

1 UK combustion gas<>s of an int('rnal-(X)mbu8tiou 
engine, alter txpansion, are again compressed in 
the cylimler of the engine and then pnasod into a re- 
cciv<‘r, The cylinder is fitti'd with an ordinary ex- 
haust valve, a, pressure I'xhaust valve leading 
througli a check valve lo the receiver, and a pres- 
sure regulator bv im'ans of which a charge of gas 
winch misses ignition is ejei ti*d through the normal 
exhauKt valve. ~8. S. A. 


J. 8. G. T. 

A pparatus for treating material with gas or vapour 
\e.g., treating ccibides with nitrogen], C. C. 
8tuti!, New York. Eng. Pat. 133,10(3, 13.3.18. 
(Appl. 445(5/18.) ^ 

Thr apparatus, which is particularly suitable for 
treating carbides w'ith nitrogen, comiirioes an 
enclosed reaction chamber containing trays in tne 
form of frames with a foraminons surface extending 
over tho ofxming bounded by the frame, these 
frames being provided with supports, so that they 
may bo stacked up in sjiaccd relationsiiiji to allow 
free contact between gas or vapour and in.aterial. 

- 8. S. A.' 

Amtnonium compounds; Pecovery of from 

urine. H. Wichelhaus and J. Angerstein, Berlin ; 
Gor. Pat. 313,271, 15.8.18. 

Urine is heated with the magnesium chloride end- 
. liquors from the production of potash salts, thus i 
‘|\”verting the nitrogen of urea into ammonium 
chloride. If lime is added, ammonia is lilK»rated 
and IS absorbed in sulphuric acid.— ,J. H, ,J. 

Titanium compounds; Preparation of . H. 

Wrigley, H. 8{)©nce. and P. Sponoe and Sons, 
Ltd. Manchester. Eng. Pat. 1.33..3:16, 16.10.17. 
(Appl. 14,950/17.) 

J OK the production of solution.s of titaniuiufiml iron 
sulphates an excess of ilmenite, in powdere<l or , 
lump form, 18 mixed with sulphuric acid, and the 
mixt^ 18 heated by open steam, the condensation 
of winch IS regulated to obtain the inoat euitablo 
conwntration and temperature of solution. The 
ttndtoaolved excoss of ilmenite is used in making i 
further -solutions. The solution obtain^ is r^ i 
duced ' by iron, whereby titanous adutiong are ! 
ditwaed containing ferroug aulpbate. which is j 
*gr erystairisation at Ion WperAiuiWw 


t^ulphurous acid; Manufacture of by reduction 

of magncsiinn sulphate. J. Kiermayer, Langen- 
ned-8immerberg, nnd Hannoverscho Kaliwerke. 
PcMiie. (;cr. Pat. 312,775, 10.9.16. 

( uruK potassium salt containing magnesium 8ute 
pliate, c.g., kieserit(‘, kainite, or lungheinite, is 
lusisl with cqkc, a mixture of carbon dioxide and 
siilplinr (lioxhio btung cvoIvimI.- 8. 8. A. 

.l/a/a/nO/wi sulphate; Production of powdered 

(i. Muth, Nuremberg, (icr. Pat. 312,960, 12.9.17*. 
SrasTANCKH containing aluminium, such as alum- 
ina bauxite, etc., arc treated whilst in motion 
with Hulplmric mid of 62°-336° B. (sp. gr. 176^ 
l'H4) 111 an atomised condition at 150°— 200° C. Ill 
order to obtain aiiimiiiiiijn suljihate in finelv Dow- 
dcnnl form.- J. W. J). ‘ 


Sulphur [from orc\; f^rocesH and apparatus for 
extractun, AV. J). Huff, La Fayette, La., 

Assignor to J. J. Connolly, Koanoko, Va. U.s! 
vPat. 1,317,625, 30.9.19, Appl., H.7.18. 


Lx a contiiiuoiiM proc^'.vis for separating native sul- 
phur from its gangue, the ore is first submerged in 
water and then conveyed througli a heat^ and 
wat<*r-sealed melting chamber, filled with steam, 
from wbirfi (Jo* mol/<*ii snlphin is drained. 


W. K. F. P. 


Sulithiir /non snljfhnr ores; Pnwrss of extracting 

. A. K. Hedgwick, San dose, Cul. U.8. 

Pat. 1,318,015, 7.J0.J.9. Appl., 4.10.17.^ 

Thk ore is heated and (xintrifugwl to separate 
liquid sulphur, which is tlwui soliditied by cOoUna 
the material befort^ tho centrifugal motion jg 
stopped. — W. E. F. P. 


Graph if e ores; Process of and apparatus for eofh 

^ntration of . L. J. Wheeler and H: E. 

Robbins, Salt Lake City, Utah. U.8. Bafc- 

1^18,003, 7.10.19. ,Appl/aj.l247: ■; 




with it a film of air. T/io ore is alloived to fall on 
the surfaee of flio rlriim, and some couatitueiits arc 
e«rri«l r^und lly (/»• a'>-/iim and aomc rebound 
from the surface of the drum, «o tnat the products 
mo.v Im) (Ol/ected in wparatc roceivei-s.— K. itl. \ ■ 

Ihlmir, Assitrimv to IcrAii^Clienucal Lalwni- 
tunes, Ltd., Londim. JiS. 1 at. 

Z.IO.lf). Appl., 27.1.17. 

Sfj; Knt:. Put. of JOIO; this J., 1017, 1017. 

Jfoi/cr fur acids. Gov. 01:1,010*. See I. 

Atii^nonia from cot:e. Gov. Pal. 01:1,170. See II A. 

Nitric oxide, (ler. Pal, :iO:i 52 o' 5 . See .ILv. 

(ianei confniniiiii hiidroffcn xnUidude. T.tS. Pat. 
i,;ii7,/)8:i. tSVffiiA, 

]{e.Hiduesfrum .sludesef c. Kn;^. Pat. l:l:i, l-‘)2. See I In. 
Preciidtat iiuj nif tie add . Cer. Pat. 112. See XX. 
.\lHmiuiumeumjtOHiids. Ccr, P:ii. :il:i,0O0. Nee XX. 


■ coloured yellow by obHmd, as Ae {^ater the pe, 

; eentage of Glauber’s sidt tb« deeper will be «ie 
; colour, an increase of only 5% of the salt sometimcH 
spoiling tlw colour of tie glass. In substituting 
jK)t88h or soda from eourocs other than those gener- 
ally used the chemical composition should be ascer- 
tained in detail and any differences taken into con- 
sideration. — A. B. S. 

JUirniiK) stoneware. M. Schmidt, SprechsaaJ, 19111, 
52, ,335-336, 346-348, 360—362, 371—373. 

The burning of stonemre is the moot important 
.stage in the whole manufacture. Calcareous stone- 
ware cannot be heated above cone 4a (1160® C.) 
owing to the formation of fusible silicates or 
aluminosilicates, but lime-free, felspathic stone- 
ware may be fired at cone 8 — 9 (1250® — 1280® C.); 
the higher the firing temperature the stronger is the 
ware. A high felspar eontent tends to cause hair- 
eraek.s. 33io ware should Ixi covered with a basic or 
neutral glasse melting at cone 010a — 05a (9(X)®^ — 
HK)0® C.), as this is less affected by sulphates than 
a less fii.sible and more acid glaze. Overffring must 
be avoided, or the glaze will absorb silica from tlie 
ware, become acid, and then cause trouble with any 
sulphates present. Fuel rich in sulphur com- 
pounds should 1 k^ avoided, and it is sometinle^ 
advantageous to substitute dry long-flaming wood 
lor coal during the later stages of the burning. A 


VIII.-GLASS; CERAMICS. 

L'otash or soda [in glasses an<i enamels]; M'hat /or- 

cautions siaadd he ial:en in reidacituj 'f L. 

Springer. Sprcchsaal, 1919, 52, :1G2 -.36:1. 

i^OTAsn from the sugar-beet iisuallv contaiiiH 80 ■ 
8.5!" K,CO,. 7—157. -NaXX),, ’1—7 / K.,SO„ and 
3—4% KCL Oaleined Stassfurt potash cMintainfi 
97 — 99% KjCOa, 0‘0r>— -]’25% KCl, and only traces 
of other substances. Hydrated or “ crystalline 
jK)tash eontaiiiH little potassium chloride, but 
17*4% of water, and thereiore only 80 — 837oKjCOa. 
Potash derived from wood or vegetable ashes corre- 
sponds t« that from sugar-loet. For glasses and 
enamels, potash should contain the highest possible 
|K\rcentago of jwtnssium carbonate and a minimum 
of other constituents. Potash with a high soda 
content is uselew for potash glasses. Potassium 
chloride is an inert impurity which is volatilised, 
and, if prevent, may hasten the fining of the batch. 
Bmull proportions of potavssium sulphates are harm- 
less, but larger ones form a isenm on the molti'ii 
glass and tend to colour the glass. Phosphoric 
salts in email quantities are harmless, lii compar- 
ing samples of potash from difl’erent sources, the 
iufluenco of the various impuriticH should be fully 
recognised, as they often h.ave a marked efl'eet on 
the behaviour of tiie glass batch. The addition of . 
a little soda as Claubor’s salt or (‘ommon salt (when I 
unobjei'tioiiable) will sometimes convert a “ u^e- | 
leas’’ potash into a satisfactory material, ns the 
purer potash gln.ss<',s are less fusible than those con- 
taining a little soda. In (Germany (Jlaiilier’s salt 
or flodium sulphate is now’ seldom used, having 
Wn replaced by the purer Solvay or ammonia soda 
which contains 97—99% NajCO,, '0-.3— 2% NaCl, and 
traoeii of otlier substanee.s. Some firms mix it with 
8—10% of sodium sulphate (sulteake), which 
ouabloa the glass tx) fuse more readily and facilitates 
the fining. “Light” and “heavy” vsoda differ 
solely in specific gravity, the difference being duo to 
the temperature of calcination. The “ heavy ” form 
melts more easily and uniformly, but the glass re- 
quires a longer fining. Seeds due to the infusi- 
bility of the soda may be avoided by replacing part 
of the soda W saltcake or by replacing half of tlie 
soda with 98—100% Na,CO, by that containing 
only 9()— 92%. An exoeos of aodinin snli^iate is 
particul(urly obiectiogi^le in pti^uctioti of glass 


scum or film is sometimes formed on the ware dur- 
ing the earliest part of the cooling if the fires are 
stirred at or just after the end of the firing. This 
may bo avoided by allowing the fires to die out 
naturally, closing all openings to the fire-boxes 
gradually so as to avoid production of dust in the 
kiln. As some organic matter is usually present in 
Ntoneware clays, it is not desirable to coat the 
“green” ware with glaze, as the latter may begin 
to fuse In^fore all the carbonaceous matter has been 
burned out, and so may cau«e black spots in the 
ware. The glaze is also liable to attack the 
“ green ” body to the detriment of both. Two 
firings — one biscuit and the other glost — are, 
therefore, preferable. Stoneware is usually 
burned in saggers in round ovens or kilns or in 
luuflle kilns. Jiong-flaming coal of low* coking power 
is largely used as fuel; lignite may be burned on 
stepiuHl gra^ which form a semi-gaa-producer. 
Comoustion is seldom complete in tho intermittent 
kilns used for stoneware, as directly an imperfectly 
burned mixture of combustible gases and air 
impinges on the cooler contents of the kiln its tem- 
pc'rature is lowered below tho ignition point, so 
that some unburned gases pass away from the Kiln 
and soot is deposited. This deposit may prevent the 
projHT combustion of organic matter in the ware 
and result in the formation of black spots or 
“ cores.” It may bc^ avoided by the admission of 
siifticicmt secondary air at a temperature corre- 
.sponding to cone 07a (960® C.). tinder properly * 
controlled conditions the whole of the organic 
matter should 1 h» burned out at or below cone 02a 
I (1060® C.), and after this and the “combined 
I water^’ have been removed there should be no 
serious deposition of soot on the goods. A 
1 reducing atmosphere when the kiln is at a dull 
: red heat should especially be avoided until all tho 
I organic matter has been burned out, as it tends to 
. cause swelling of the ware due to imprisoned gases. 
At a slightly higher temperature it may be usefully 
employed in decomposing sulphates, but should 
then be follow’ed by a powerfully oxidising atmo- 
sphere. A deep fire-bed is desirable and is boat ob- 
tain^ by using a closed fire-box, tho air being sup- 
plied partly through the grate and partly through 
adjustable openings in the front of the fire-bra. 
j A tray filled with water should be placed below the 
I grate to supply steam to the latter, to reduce the 
I amount of clinker formed end to keep rtlie fnet^ 
poroua. Tke wate^p^n should not be^^i^ 



w. JOcxvin^M. ts.) 




Cl. 


903 a 


the €oin)>ifted irater ha» been driven out of the wdre 
and ijtter ia at a temperature forre^ponding 
to <^06 05a (1000® C.). It la specially important 
during the later stages of the burning, as the 
steam assists in the formation of water-gas, which 
greatly reduces tho tendency to form a de^sit of 
soot on the goods. The greatest tire-shrinkago in 
the ware owiirs during the removal of tho moisture' 
and combined water,” i.e,, below 1000'^ C., so 
that the bring should bo slow, with ample ventila- 
tion, until this stage is completed j otherwise the 
wore may be cracked by too rapid heating or 
softened by condensation of an excessive amount ol 
moisture on tho cooler goods. I'he moat satis- 
factory fuel for this stage is coke wliich burns 
with a short tiamo, well adapted to warm the large 
volumo of air rerjuired. This may be used for the 
first 36— 40 hours in a stoneware kiln of 270 to 350 
ob, ft. capacity. When cone 05a has bent over, a 
temperature (1000'’) haa been reached when the 
gaees evolved Irom tho fuel should be burned among 
tho goods and a long-Haming fuel should therefore 
Ikj used, which is allowed to burn until a bed of 
coke 20^ — 24 in. thick has accumulated on each 
grate. By this meaiivS each breplaco is converted to 
a gas producer and any desirable temperature may 
iw attained if a suiticient grate area is used; for 
this purpose long grates are unsati.sfactory, wide 
gratos or a large number of gratos being preferable. 
During the remainder of the burning an ample 
supply of secondary air (introduced through open- 
ings above the fuel, suppIomenU'd, if desired, by 
olio or more openings in the crown) is necessary. 
When the whole of the contents of tho kiln have 
reached the desired finishing temperature tho fires 
are allowed to di(' down, and if it is (losired to cool 
the ware in a rcHliicing atmosphere to avoid the pro- 
duction of a yellow tinge, all openings into tho kiln 
should bo closed completely as soon us the last lot of 
fuel added has given off its flamo-producing con- 
stituents. In burning glazed stoneware the condi- 
tions must be oxidising throughout. The first stage 
in a glost kiln is rapidly passed and need seldom cx- 
00 ^ 6 hre. The temperature of tho kiln is then 
raised as rapidly as possible compatible with uni- 
form heating until the glaze is properly matured. 
This should occur 17 — 20 hours after the completion 
of tho first stage, or — 30 hours from the start, 
aftor which the fires should ho allowed to die down 
and the kiln and its contents to cool. When there 
is no risk of reducing gasos being produced all 
openings into the kiln are closed tiiiu tho kiln is 
not opened until quite cool, as stoneware glazes 
craze easily. — A. B. S. 

PoTCeldin^ Black vnderfjlaze colours on . H. 

Fieth. Sprechsaal, 37—38. Chem.-Zeit., 

1919, 43, Rep., 229. 

Thk production of black impre.ssions on porcelain 
by moans of finely ground, calciinxl pitchblende was 
extensively practised in Bohemia during the last 
century. The pigment was rubbed into an etched 
pattern on a metal plate, transferred by paper to 
tho fired porcelain, and after carefully removing 
the paper, the impression was heated to decompose 
oily matter. The glaze was then applied, a 
calcareous glaze being most suitable for this pur- 
pose and superior to one with a basis of felspar or 
d<doinit6. Although the best results were obtained 
with the use of wood fuel, tho process might lie 
carried out succmsfully even under the disadvan- 
tages attacliiiig to coal firing. — W. J. W. 

Enamel ware; Acid test on . W. D. Collins. 

J. Ind. Eng. Chem., 1919, 11, 757—759. 

Ts 8T9 were applied to 61 samples ol white, grey, 
and bine enamel ware made by 96 different 
Aineri^n manufacturers, by boiling 500 c.o. of 

a^d (or in some oma l^tnrtai^ acid 
in the 30 mim. 


with i% acetic acid caused no loss of glaae in the 
case of about half the samples of white and 
j ware, but most of the blue ware was considerably 
; attacked bv 2% acetic acid, the glaao being dia- 
; solved. No antimony was dissolved from 17 
; siimples, whilst 34 vessels of white and grey ware 
yielded from 0*5 to 2 mgrms. of antimony. Lead 
' WJUH only found in the ware of one manufacturer, 
i Fragments of enamel cracked off from several of 
the vessels when subjected to changes of tempera^ 

: tore no more! pronounced than an ordinary cooking 
, vessel must rt'ceive. — C. A. M. 

doloured ulasses; Influence of temperature on ik€ 

j traasinisston factor of . M. Luokiesh. J. 

I Amer. Ceram. Soc., 1919, 2, 743— 746. " 

j Tuk transmission factor for total visible radiation 
of the coloured gla&ses examined — except two con* 

; tainiiig cobaltr~^ecre:uH'd proportionately as the 
, temperaturo incroaw'd. Hence, the transmission 
factor of coloured glasses appears to be a function 
of the temperature. The glass to bo examin^ was 
cut into two piocHss, one of whicli was maintained 
at iK)'’ C., whilst the teinporature of the other was 
gradually rai}H>d to .35()‘’ 0. Tho relative trans* 

' miK.sion factors wore then measured, the radiant or 
illiiminant being a ga.s-fil!od Mazda lamp. No 
colour difference oceurrc'd other than that due to 
the change in the spectral transmission charac- 
teristic of the heated specimen. — A. B. S. 

Buiiijer-mixtuie; Control of . V. S. Schory. 

.1. Amer. Ceram. 8o<.‘., 1919, 2, 747 — 750. 

Most sagger-mixtures include one or more dense* 

: burning or vitrifinbio clays and one or more open- 
burning or refractory clays. To determine theWt 
. proportions for use in a given works a numW of 
know n mixtur<^s were oxamiiuxl. Four of theee con- 
tained (4ayH which vitrified at or be!oW cone 11 
(1320® C., the regular sagger kiln heat at that 
works), combined with clay which after firing to 
cone 11 absorbed 6—10% of water. One mixture 
: consisted of two clays which when burned had a low 
absorptive power, but were not vitrified at cone 11. 
The satisfactory mixtures showed al>Borptiona 
between 2*6 and 4% (mean 3‘25%). Unsatisfactory 
mixtures had absorptions greater than 4‘5% or loss 
tlian 1*5%. To test a new clay, it is mixed with a 
, standard open-burning or vitrifying clay in such 
, proportions that tho absorption of the mixture, 
j after firing to cone 11, is about .3*25%.— A. B. 8, 

’ rohrisin[f microscope ia c^amics; Applications of 

— — . A. B. Beck. Amer. Ceram. Soc., 1919, 
j 2. 69.T-707. 

i .\ roLAUiHiNu inicrosoopo may bo used for tho 
; examination of ceramic materials in tho form of 
: thin sections or of grains immersed in a fiuid of 
j known refractive index, and tho size, form, colour, 

I cleavage, fracture, vibration-directions, pleo- 
i chroism, refractive index, double refraction, size of 
, the optic angle, and extinction directions and 
angles of the various substamx^ determined. The 
: proportion of various substances present may often 
be estimatod witli sufficient accuracy. Thus, the 
per centage of any one of tho four bettor known 
felspars in a sample of felspar can bo roughly 
estimated by observing tho proportion of matori^ 
i of a definite refractive index pri^sent. The pro- 
i portion of each of two substances of identical 
chemical composition hut different optical pro- 
perties (cristobalite and quartz) can also be 
, estimated. Tho proportion of free lime in Portland 
c€*ment c*an be a<»certained microscopically iii 
several wnye. Tho total amount of material 
recpiired for an examination is very amaill, and tb« 
time occupied is far less than that re<^red for 
chemical analysis. Microscopical exomuiatiaiil h' 
particularly useful fdr studying tha yoriaim 

in Portland cement, porcelain^ 1^41^ 
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kImwm, silica and other refractory bricks, sparking 
plugs and other electrical porcelains, etc. A. U. o. 

Patkms. 

Ola»!i ware- partialhj covered iritk enamel; Produc- 

tton of hollow . Allgcmeino Elcktrnsitateges., 

Berlin, (jor. Pat. 313,573, 11.1.18. 

A OLA8H lulxi is partially fovered with an enamel 
nlurry, and when the latter is dry the tul>c is blown 
into the desired shape in the customary manner, 
forniinj? an article which i.s partly covered with a 
closely adherent enamel ot groat smoothness and 
high reflecting power. The enamel slurry may bo 
clistribiitfHl on the tul>e that a series of enamelled 
hollow articles may he' made in succc'ssion. — A. B. S. 

Furnace for melfino (jlnzcs and maieria.h of nimilnr 
meltimf point. M. lliess, Berlin, (ler. Pat. 
312,630, 23.1.16. 

Tiik melting chamber of the furnace has a dome- 
shaped whicli servos as a covcm* for the; com- 

hnstion A^hamber of the furnace, the latter Indiig 
disposed directly above a n^caiperator, consisting of 
a series of concentric; vertical annular chambers. 
At the bottom of the; melting chamber are openings 
connecting it with a trough running round the in- 
ferior of the clornck. The nioltcui matA*rial flows into 
the trough, and is lumted by the flames reflected 
from the arched roof. It is also tapped off from 
this trough- — J. W. D. 

Pirehrickn^ blocks, tiles, retorts, and (dher refrae- 
tory artti les and refractory cement; Manufacture 

of . C. H. Sttiikev, Chislehurst. Eng. Pat. 

133,812, 19.12.18. (Appl. 21,315/18.) 

Firebricks and otbe^r refractory articles and 
cement are made by grinding waste refractory 
articles to ncruder, mixing mem with sodium sili- 
cate diluted with water to form a workable paste.*, 
moulding this into the desired shape, and com- 
pleting the manufacture in tne usual manner. Any 
superfluous sodium silicate is stated to be driven olf 
in the firing. (Ueferenco is directed in pursuance 
of Sect. 7, Hub-sect. 4, of the Patents and Designs 
Act, 1907, to Eng. Pat. 376 of 1883.)— A. B. 8. 

Magnesite refractories; Method of manufacturing 

. R, I). Pike, San Francisco, U.S.A. Eng. 

Pat. 133,753, 14.10.18. (Appl. 16,742/18.) 

Ske U.S. Pat. 1,312,871 of 1919; thi.s J., 1919, 723 a. 


1X.-BUILDING MATERIALS. 

Plaster; Cdloidal processes in the setting of 

Structure of plaster of Paris. J. Traubch. Kolloid I 
Zeits;, 1919, 25, 62-06. 

Thi# rate of setting of the homihydrate of calcium 
sulphate w^heii mixed with stated (piantities of solu- 
tions of various substances has hkM?n investigated. 
Ten grammes of calcium sulphate mixed with 4 c.c. 
of JV/2 potassium chloride set instantaneously, with 
5 c.c. in 2*6 mins., with 7 c.c. in 4 mins., ami with 
15 c.c. had not set in 40 mins. Using 7 c.c. of 
saturated potassium chloride, setting occurreti in 
12 mins., with 7 c,c, of iV/2 4*5 min., with 7 c.c. 
of IV/ 4 6*6 mins,, and with 7 c.c. of iV/16, 19 mins. 
With other salts the order in which the cations in- 
fluences the Betting is the reverse of the order in 
which they tcoaguhile colloids; thus univalent 
cations ac^^rate the setting most. The setting of 
the hemilrorate of ealciuni sulphate consists in 
combinatib^ with water through a gel formation. 
AoidB the velocity of setting in the following 
order : J|^rochloric, oxaliosulphuriotnchloro- 
acetiOjJp^ric>borie>phoaphoric, diohloroaoetiO 
aoeticjil^pioiiio Fotaseiom 

has mnt 


acid. Non-conductors such os chloral hydrate, 
amyl alcohol, propionitrile, mannitol, paraldehyde, 
methyl alcohol, and methyl ethyl ketone have no 
influence on the velocity of setting. Structures of 
the nature of the protoplasm structure, agate 
htructure, and others Doth of geological and physio- 
logical interest are obtained by allowing two 
reacting substances {e.g., ferric chloride and 
potassium fcrrocyanide) to diffuse into the set 
plaster in oppo.site dircction.s. fSco also J. Cheni. 
Soc., Dee., 1919.)— J. F. S. 

Tri-calciiim aluminate; Colloidal . A. J. 

Phillips. J. Amer. Ceram. Sue., 1019, 2, 708 — 

712. 

On the first addition of water to tri-calciura 
aluinin.ate there is an evolution of heat, due to the 
formation of an exothermic hydrate, the rise in 
temperature depending on whether the aluminate 
has previously been prokM-ted from moist air. In 
aeratcsl cements the absence of heating favours the 
solution of calcium sulphate. There is also a dis- 
turbance in the eciiiilibriiiin of the breaking down 
and rc-forming of water-molecules which causes an 
evolution of heat. The rt'snlting hoat-effeet will bo 
zero or negative if there is a suflicient concentra- 
tion of positive ions to disperse the hydrated 
ainminato as fast as it is formed, as this dispersion, 
involving an increase in the surface of the material, 
is accompanied by absorption of heat. Any ionic 
activity is confined to the surface of the colloidal 
gel until the film first formed is broken by the 
mixing tool. Calcium hydroxide increases the dis- 
jiersion of the aluiniimto, hut does not prevent the 
occurrence of a “ flash set on working the paste 
for several minutes, however, a considerable re- 
tardation in llio time of set was noted. A pat of 
aluminate with 80% of water became hard enough 
to support a (iilmore needle in four hours, but when 
lime-water was substituted for distilled water the 
initial set was not attained in 48 hours. On greatly 
iiKTcasing tlio percentage of calcium hydroxide 
the setting lime was reduced — in one case to 13 
hours— duo to increasing the ion-concentration to 
above the adsorptive capacity of the aluminate for 
positive ions. The efl'ect of (‘alcium sulphate — 
.'ulded as g.vpsum or plaskr — in the presence of a 
large excess of water is to increase the amount of 
material which settles out and to change its 
charackr. With 2.5% of water the addition of a 
small amount of plaster causes the initial sot to 
occur sooner (j.e., in 1 — 2 mins.). The second 
acceleration of the setting due to the neutralising 
action of the negative ions does not occur to such 
an exknt with gypsum as with plaster. When more 
than 15% of plaster is present, both the initial and 
final sets are retarded, the interval between them 
sometimes being as high as 50 mins. The retarda- 
tion is due to the adsorption of un-ionised sulphate 
bv the colloidal aluminate which effects a kind of 
dispersion known as salt-peptisation. With normal 
pastes containing plaster or gypsum but no calcium 
hydroxide, at the low’er concentrations there was a 
notable evolution of heat before setting. With 
2—4% of plaster a smooth paste could not be ob- 
tained, but when 2% of calcium hydroxide was 
addwl a plastic paste was obtained with all concen- 
trations of sulphate. With 10% or more of plaster or 
gvpsum, the evolution of beat was very noticeable 
about 3 mins, after the initial, set, showing that the 
beat evolve<l was the result and not the cause of the 
i coagulation of the gel. There appears to be no 
connection betw’een a maximum evolution of heat 
and the time of the initial set. Fine . plaster re- 
tards the setting more than the coarser material, 
particularly in the presence of calcium hydroxide. 
Pats of aluminate were not visibly affect^ by im- 
mersion in cold water for^ a week,, nor did they 
become soft after ektHwure to atsam for fitO 
Witk« 





cracfar ileveloped, l^ut pate irith more than 10^ of ! 
planter or gjpanm were sound and hard. The pate i 
used to show the effect of rery finely ground plaster ; 
were sound in cold water, but afterwards developed * 
radial cracks, especially in the coarser samplcvs. 
(Jypsuin crystals were present in all the hardened 
pate. In the pate containing coarse plaster the 
uluminate grains had dark centres of unhydrated 
material, then a ring of hydrated material, and 
around this tlio g.vpsum crystals. AVith the liner 
plaster the unhydrated cores were less, and the 
g.vpsum crystals wore scattered througli the gel. 
Hence the finer plaster resulted in an increased 
adsorption and a better tlispersion of the aluminate. 

~ A. Jl. S. 

Ci'vient ; liapid testiiKj (tf the sfi cnijth of . 

H. Nitzsche. Tonind.-Zeit., 1911), 43, 1009. 

Tkn prisms of the cement to Im' examined are made 
simnitaneously in a grid-shaped iron mould 
mounted on a marble slab. Kach test-piece 
lueasureM 1.5x22'nx 180 mm. The load is applied to 
the middle of the testeprism, tin* \a idtli of the load- 
ing piece at the point of contact being lo mm. I'he 
bending stress, A- -4111/* kilos, per sq. em. when 
tlio prism is laid on its side and 290.'!/* kilos, wlum 
it is laid on edge, P Ixung tlio load in kilos. This 
method is easy and of wide* application. The parts 
of the prisms whicli come into corOjU't witli the 
pressing devitx? and witli the supiiorting knife edges 
are moulded in contact with glass plates wliicii are 
afterwards riunoved. 'J'he load (oiisists of a vessel 
gradually filled with shot. — A. 11. S. 

[ri/?u/ied| clinker brtrks frotn ((ilcdninis cUnj; J*ro- 

daction of . 11. Jordt. Toniiid-Zeit., 1919, 

43 . 627 - 628 . 

The difHculti(‘s usually exp<*rienced in making 
vitrified bricks from some clays containing (al- 
careous materials or “duff” may be overcome by 
first drying the ( la\ in a rotary drum, grinding it, 
adding 10%of grog made of broken bricks, pressing 
the pow'der in a hydraulic press, and firing the 
bricks in a tunnel oven.- -A. B, S. 

Polarising in icroHcope. Peck. SVcVlll. 

Patents. 


for oealing off water in an oil-well oonHiete of a 
mixture of nrngheeia ^ment. dead-burned and raw 
iin^lv divided inagnesito, and a calcium salt. 

—A. B. S. 

lUfider for moriar; Production, of a , from 

onhydritf. F. Hartnor, Bad Homburg. Oer. 
Pat. ;1I2,2:19, 19.7.17. 

PowDKiiKi) anhydrite is mixed with a small probor* 
tion of alkali. The .addition of 2T)% of calciQlS) 
hydroxide rediieos the setting time to 4 — 7 houm^ 
and test-pieces made of the mortar show a tenslte 
strength after 21 hours of 7- 8 kilos. jK'r sq. cm/; 
after A days of 12 kilos, per s((. cm.; after 7 dayw 
(d more than 20 kilos, per sq. cm.; and after 30 
<lays nearly .‘10 kilos. p(T s(j. cm. Slakcnl lime, or 
any nmteriai which lorms it, smh as Portland 
cement, overhurned lime, and culeareoiiH waates, 
iiiclmling oUl mortar (U- (oiierete, mav be used. 

- A. B. S. 

(■vmrni ; Pre)ni r<if iini of the raw inaferial for . 

ii. Polysius, Dessau, (h'r. Pat. 312,264, 24.U.17. 
Thk raw mix is moistiuied or sprinkled with water 
or a saline soltiiion just as it is entering the kiln. 

-A. B. 8. 

ll’ced .snbsfifiifes: Manafari are of . Soe. Con- 

\ (•rt-\ .illejean, Leiorche et Cie,, St, Floreiitin, 
Fiance. Kng. Pat. 126,62.*1. 5.5.19. (Appl. 
11,166/19.) lut. Conv., 2.5.14. 

A MixTCHK ol sawdust from wood or cork, peat, 
turl or the like, 100 j»arts, calciiuxi rnugne.sla 40 
parts, and magnesium cliloride solution (sp. gr. 
1’2‘10) 10 parts by w(‘ight is compressed in mouIdH 
and then heatasl under prcssuie to u temperature 
not (‘xeeediiig .‘lOO^’ V. TIu' agglomerate so produced 
sets (|uiekly ami is very strong. — A. B. H. 

Jbdanj kilns, tier. Pat. 313,211. Sec 1. 

Jlefraetonj cement. Kng. Pat. 13;i,H42. See VIII. 

Porous slag. (,'cr. Pat. 313,018. See X. 

e.rpl(,.sires. (;er. Pat. .313,704. See 


{Slag] bricks, building and paving blocks, slabs, 
and tiles; Manufacture of — - . II. Alexander, 
Leeds. Kng. Pat. l.‘13,745, 11.10.18. (Appl. 
16,619/18.) 

Biucks made of sjiiid, slag, or other non-plastic 
material and lime, iiiado and moulded in the (ms- 
tomary manner, are placed in ehambers made (»f 
ferro-concrete or like material and hardeiUHl by ex- | 
po.surc to superheated steam at a pre.ssure of only 
5 — 10 lb. per sq. in. aborts atmosjjherie pressure, or 
they may first t>e subjected to saturat<al steam at a 
low pressure and afterwards to superheated steam , 
at a temperature equal to that of saturated ste.im 
at 120 lb. per sq. in. pressure, the saturated steam 
being at only .5 — 10 lb. per sq. in. iircssure. Tin? ; 
steam may be derived from the exhaust pipe of an 
engine and superheated by the waste heat from a 
boiler. Steam at low pressure, avoids the use of 
CHistly hardening chambers built to with.staiul the 
high pressure (120 lb. per sq. in.) usually employed, 
with their di.sad vantages, and reduce.s the cost of 
installation and upkeep. — A. B. 8. 

Monolithic structures; Material for making . ' 

Material for closing off water in oiUwells. B. B. ! 
^ Grunwald, Redwood City, . Cal., Assignor to ' 
National Magnesia Manufacturing Co. U.8. 
Pate, (a) 1,318,075 and (b) 1,318,076, 7.l0:i9. i 
Appl., 18.6.17. i 

(a) , nxaterial oonsiste of a wet mixture of 
ijbagimiltini chloride, hml doAddbuirpod 
atid ifaw fittely dimed magneeiie. (e> A material { 


X. METALS: METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Imii; Itecriislallimlu.ii iif * — , ]>. Oberhollor ond 
W. Oertel. Stahl u. lOiseii, 1919, 39, 1001—1067. 
Thk deformation and rc^crystallisation of iron was 
studied by means of hardness determinations and 
microscopical examination, including measurement 
ot the grain size. 4'ho temperature of rocrystallisa- 
tioii was fouial te depend on the amount of provioud 
deformation, h(?ing lower as th.'it amount increased. 
4 ho rate of grain growth also depend.s to a large 
degrw on the amount of deformation. With a large 
amount of deformation the growth of the grains 
was slow' u]) to alMuit 700” V. and then rapid, while 
with a slight amount of deformation the rate of 
growtli after its inception was extraordinary 
rapid. The infiuenco of the time factor was small. 
Hardness deternrinations showed a difference from 
the results of microscopical examination, which 
would appear to indicate a further change taking 
place during crystallisation to that observed by the 
microscoiK>. The hardness of recrystallised iron, 
how'evor, appears to b(‘ independent of the graiii 
size.— J. W. D. 


Electrical furnaces in the steel industry. Report of 
the JBlectrical Furnace Committee of the Alii0c» 
of Iron and Steel Klectrical Engln^ra, 

Bloat I'arnace and Bted Plant, m9, 

TtiJi type oMnmooe |»rincipally used 
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of wc furnace, the induction type not haring bwn 
dereioped to any great extent. Refining of mo^n 
•teel previously prepared in an open-hearth or other 
furnace results in increased output and reduced 
ooati, without any reduction in quality of ^ 
product. Furnaces are giving satisfactory service 
on both 25- and fiO-cycIe currents, but the former 
gives a considerably better power factor owing to 
r^uoed magnetic losses and decreased heating and j 
inductive c/iectH in the circuits. The largest fur- ; 
nace in use on 60-cycIe current is rated at 15 tons ; 
capacity. Furnace capacity is limited by the ; 
amount of power per electrode which can be 
handled, and JIOOO kw. seems to be a maximum for 
a threo-electrode furnace. For this reason a fur- 
nace of 30 tons capacity is considered as largo as is 
advisable at present. For installations r^uiring 
cold melting, furnaces of 1 — 10 tons capacity have 
been adopted. Auxiliary equipment used with 
electric furnaces has been well standardised, jind 
with the excention of the smaller sizes most furnaces 
are operated hy means of motors. — C. A. K. 


Sttieon: Limit of combination of — ^ wih $mt 
metals of the iron group. A. Sanfourche. 
Rev. M^t., im, 16, 239-245. 

The combinations containing the hipest per- 
centage of silicon which the metals of the iron group 
( are capable of forming, show a tendency to partial 
! dissociation, with liberation of free silicon, leaving 
I a compound which may or may not contain donnitc 
proportions, but is less rich in the metalloid. Only 
in the presence of excess of free silicon are such 
combinations stable. The upper and lower limits of 
combination only exceptionally corr^pond to 
definite compounds. In the case of iron it is almost 
certain that the upper limit corresponds to the 
compound FeSi,. For manganese, cobalt, and 
nickel the limits do not correspond to definite com- 
pounds. It is probable that dissociation of ferro- 
silicouH gr>es on in the cooled-down alloys. The 
proportion of free silicon is not the only factor 
influencing the limits of combination ; the duration 
of beating at a high temperature, rate of cooling, 
annealing, etc., also exert an influence.— T. H. Bu. 


Manganese in steel: Modification of the Beddrop 

ana Bamage method for determination of . 

P. L. Robiiison. Chem. News, 1919, 119, 187—188. 
In Reddrop and Ramage’s method 1 — T5 grms. of 
the sample is dissolved in boiling nitric acid, the 
solution is cooled, and carbonaceous matter oxidised 
by adding 1 — 1*5 grms. of sodium bismuthate, and 
boiling the solution until a precipitate of hydrateil 
manganese dioxide forms. The precipitate is dis- 
solved by ad<ling a few drops of sulphurous aci<l and 
again boiling, after wbi(di the manganese is oxidised 
to permanganate by means of 1 — 1*5 grms. of 
sodium bismuthate, the solution is filtered through 
asbestos with the aid of a pump, and titrated with 
iV/10 ferrous ammonium sulphate and N flO }x>r- 
manganate. If the carbonaceous matter be 
oxidised by adding 5 c.c. of ammonium persulphate 
(120 grms. per litre) immediately after solution of 
the sample and boiling for 5 — 10 mins., aubse(pient 
addition of sulphurous acid is rendered unnecessary, 
and the final oxidation with bismuthate may be pro- 
ceeded with at onie, using the hot solution. Reduc- 
tion is, however, still necessary if the steel contains 
chroniimn. The modified method gives results iden- 
tical with the original method for steel and ferm- 
manganese. — T. H. Bii. 


Bhosphorus; Detvruinuition of ?n steel eon- 

taming vanadium. 1). Maitchell. Chem. News, 
1919, 119, 212—213. 

'^Two grms. of the steel is dissolved in 90 c.c. of 
nitric acid (sp. gr. 1*2), and the solution boiled until 
free from nitrous fumes, and then treated with 
NflO permanganate solution until a permanent 
i^ecipitate of manganese dioxide is obtained. 

flask is cooled to below 20® C. (to prevent 
precipitation of vanadium with phosphomolyb- 
date)* and lY/lO ferrou.s ammonium sulphate 
solution added until the precipitate has dissolved 
and the solution has become bright green without 
trace of blue. An excess of 1 c.c. is then added ; 
any large excc.ss beyond that required to reduce the 
vanadio acid to the hypovanadic condition tends to 
give low results. After the addition of 20 c.c. of 
ammonia solution (sp. gr. 0*96), the flask is shaken 
in the water bath below 20® C. until the precipi- 
tated ferric hydroxide has redissolvod, when the 
liquid is treated with 60 c.c. of a very slightly 
ammoniacal solution of ammonium molybdate, and 
the flask closed and vigorously shaken for 3 mins. 
It is tiiln uncorked and allowed to stand for 
3^—30 ttuns., after which the phosphomoljrbdate is 
separate, washed free from acid, dissolved in excess 
of etalidaid sodi^ hydroxide solution, and the 
excess' titrated wifn standard sulphurio add, with 
phendphthalesii as indlcatqf.— C. A, M. 


; Copper-sdieoii allous. A. Sanfourclie. Rev, M^t., 

I 1919, 16, 2 W— 25ii. 

• The alloys were made from electrolytic copper and 
’ cryatalli9e<l silicon in a carbon resistance furnaci) 

‘ and east into porcelain tubes. The equilibrium 
1 diagram may be divided into three regions, the 
j first being from 0 to 8*6% Si. Alloys from 0 to 6/ 

I Si are characterised by o mixed crystals. AIkjvc 
' 5% fii (i constituent appears and increases iu 
I proportion until from 8 to 8*5'/', iSi it is the 
j sole constituent. a-Crystals alomj show no 
j transformation after solidification. /i-Crystals show 
I two such transformations. The sc‘cond region is 
1 from 8*6 to 12*1 % Si. Above 8*6% Si a third series 
I of mixed crystals (y) are deposited. At 10% Si 
1 these -/-crystals solidify as a eutectic mixture with 
j S-crystala, which from 11*25 to 12*1% Si are 
I deposited alone. Each of these solutions undergoes a 
I transformation after solidification. Above 12*1% Si 
1 the deposition of 8-crystals continues, but mixed 
j with €-cryatals. At 15*75% Si there is a eutectic, 
i the alloy solidifying at the single point 801® C. The 
j eutectic persists up to 16*5% Si. Beyond this point 
j the last branch of the llquidus extends to the 
I freezing point of Si and primary silicon first crystal- 
I Uses out. Above 16% Si the 8-crystal transformation 
j occur?, and is explained by the progressive dis- 
appearance of the « phase on cooling. All the alloys 
above 12% Bi undergo slow transformations with an 
increase in volume and tendency to break into frag- 
ments. The single maximum iu the liquids ut 
12*1% Bi agrees with the formula Cu.,Si4 which is 
j the composition of the 8-crvstals. The >-crys^ls 
j correspond to the formula Cu,#Si,, which requires 
! a concentration of 8*6% Si and corresponds to the 
i point which marks the separation of jS and 7 
1 crystals. These two fonnulfe probably represent 
1 limiting solid solutions. — T. H. Bu. 

1 

Copper and eold-xrorked brasses; Ball (Brindl) 

hardness of . A. Portevin. Rev. M<St., 1919, 

16. 235-238. 

The object of the iiivCvstigation was to determine 
if the Brinell ball test on copper and industrial 
bra.sses, cold-worked to different degrees, indicates 
the degrixi of working and permits an approximate 
evaluation of the other mechanical properties. The 
materials examined were cold-rolled electrolytic 
copper, 90/10 brass for bullets, and 70/30 brass for 
cartridges. The degree of working varied from- 5 
to 300%. The first tests were made with 10 mm. 
balls with 500 kilo, load, but fearing false results 
from the thinness of the specimens, a 3*18 mm. ball 
with 30 kilo, load was aftWwarda adopted. In all 
ihree oaasa considerable hardeshiff wae produced by 
a reUtively shudl reduction and subsequently a very 
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MiiitI increase in bnrdoM with increasiniK working. 
No relstioii was found between the ball test and 
the braking strength.' The hardness curves rather 
resemble i^ose representing the elongation. The i 
multiplicity of coefficients for expressing the degree ! 
of working is deprecated. — T. H. Bu. 

I 

Aluminium alloys; Heat treatment of . Grard. 

Coinptes rend., 1919, 169, 571 — o7l. 

The mechanical properties of cold-worked duralu- ; 
min as a function of the temperature of heating 
after working and the subsequent ratt' of cooling : 
have been studied. The moan composition of the j 
alloy used was Cu 3*5 — 4%, Mg 0*5 /f, Mn 0*5—1%, i 
the remainder biung aluminium with impurities, i 
The cold-worked alloy was lieate<l in an oil j 
bath or a salt bath, rising by steps of 50° to 500° C., | 
and was then cooled slowly (100° per hour) or in ! 
air or by quenching in water. Tests showed that I 
molecular modifications took place for 8 days, after j 
the two last methods of cooling, lK3ing most pro- j 
uounct^ al ter quenching in wat(*r, hut there was no 
subsequent change after the first method of cooling, i 
After 8 days the mechanical properties remaine<l ! 
sensibly constant. Curves are given showing the | 
mechanical properties as a function of the quench- J 
ing temperature, the tests being made 8 days after | 
quenching. These show maxima at 350° and 475° C. i 
for elongation and resilience, and a minimum at | 
350° and a maximum at 475° for other properties 
(tensile strength, elastic liinit^ hardness). The best i 
softening treatment consists in heating to 350° C.. | 
followed by slow' cooling. This is the practical 
industrial treatmeut most suitable for draw'ing, ! 
setting up operations, etc., resulting in a minimum | 
of w'aste, and maxim mn work and conservation of 
tools. The maximum tensile properties are given | 
by heating to 475° C. and quenching in wa^r. The j 
best treatment is said to be double quenching from i 
475° C.— T. H. Bu. j 

Metals; Picklino and electrolytic oxidation of . • 

L. Rcvillon. llov. Met., 1919, 16, 257—268. ; 

Chemicat. processes for the superficial coloration of ! 
iron and copper have been superseded by more ■ 
efficient electrolytic methods. In the case of iron ! 
or steel articles electrolysis takes place in a bath j 
composed of a solution of iron oxide in concentrated | 
alkali. As the cathode, tlie article lirst receives a de- 
posit of pure iron, any oxide being reduced. It is 
then converto<i into the anode and oxidised through j 
a range of colours to the black magnetic oxide. Thp , 
apparatus includes the electrolytic cell, wash bath, 1 
oil bath, and drying stove. The bath should he ’ 
protected from the air. Tlu* operation is simple ; 
and there is little waste. The two phases of the ■ 
operation only take about 8 minutes. 'When deal- ; 
ing with a large number of articles mechanical ; 
devices are used for introducing them into and I 
removing them from the bath. The total cost per j 
sq. m. treated per day is given us 1*35 francs. In 
the blackening of copper a finishing acid bath is ' 
recommended. The black oxide ('oatiiig on iron is 
very hard, especially after exposure to daylight for ' 
several days. For pickling ferrous metals the j 
method is recommended of making the article first : 
the cathode, then the anode, and then the cathode ; 
again. The metal is then suitable for drawing pur- . 
poses. The process may bo applied to oxidised and I 
rusted surfaces. The electrolytic bronzing of j 
ferrous metals has been afiplied to rifle parts etc. j 
tor producing a good finish and protecting the | 
‘pieces of mechanism. The process is replacing 
painting and varnishing, and the colours are resist- 
ant to fairly high temperatures and do not scale. 
The black coating of copper is integral with the | 
metal nni r^U acid vapours and aea atmosphere. L 

H. Bn. f- 


L^ad plating fron\ fiuoborati sofufnmj. 

F* 5. Liacom^ L. Jencks, and W. 

Trans. Amer. Electrochem. Soc., 1919, 

[Advance copy.] 

For commercial lead plating (on iron from 
iluoborate solutions, with lead anodes, the following 
conditions are recommended: — For thin wpwltj 
(0*125 mm. or less), satisfactory results are obtains 
with a solution in whidi the concentrations of lead| 
total iluoboric acid, and extiess boric acid are H ft, 

1*5 and N /5 respectively. Such a solution would 
contain basic lead carbonate 129, hydrofluoriO aoid 
(100 ; ) 120, boric acid 106, and glue 0*2 grms, |i(ir,, 
litre, and would have sp. gr. about 1*17. For houvy 
deposits (up to 1*25 mm. or more), or when oper* ^ 
ating without any addition agent (glue), stronjgor 
solutions up to twice the above concentration (ip. 
gr. about 1*34) should bo employed. Occasional 
small additions of glue are required when the de- 
posits show any tendency to roughness or “ tree- 
ing.’’ For general work the most satisfactory 
results are obtained with maximum current densi- 
ties of 2 and 3 amp. per sq. dm. in dilute and con- 
centraU^d solutions rospeetivoly. The voltage 
requinxl lor any ( urremt density is coinparntively 
low and rarely excoods 1 volt. Except when plating 
in a restricted volnrno or on the inside or outside of 
a cylin<lrical surface, inochnnical agitation is not 
nec^^ssnry; occjisional stirring to keep tlie solution 
uniform is all that is roijuircd. Heating the solu- 
tion is not jwlvnntageous ; if heating above 40° C. 
is producHMl by the tuirrcnt employ^, the solution 
should bt^ cooled. Rand-blasting of tho surface to 
bo platc^d is esscntijil if tho deposits are required 
to wi tbs land el(n'nt(‘<l temperatures (as in chemical 
equipment), and in any ea.so i.s preferable to ** pick- 
ling.” The latter, if used at all, should only con- 
tinue for tho shortest possible time. Tho thickness 
of lend required to produee an impermeable coating 
when t<4<ted with lorrieyanido (ferroxyl reagent) de- 
pends on the character of the initial surface and tho 
structure of the lead deposit. Under favourable 
conditions, especially from solutions containing 
glue, a thiekmsss of 0*075 mm. is sufficient: but 
0*125 mm. is recommended. A thickness of 1*25 mm. 
or more may he necessary if the lead coating Is 
rc*quired to withstand corrosive liquids. 

-W. E. F. P. 

Quicksilver; Fume and other losses in condensinf^ 

from furnace gases. L. U. Duschak and 

O. N. Hchuetto. IJ.R. Bureau of Mines, Tech. 
Paper No. 96, 1919, 2o pages. 

Exckriments wore made on a Scott furnace of 60 
tons and two of 50 tons daily (capacity. The usual 
methods of fume sampling could not be used owing 
to the largo amount of water mist present in tho 
stack gases. Jn the Hami)ling apparatus described, 
the gas paRs<Hl through a glass sampling tube, a 
short Liebig condenser, a waU*r-f ool(xl bead tower, 
a Hawley filter, a wash l:K)ttIe, and a small gas-meter 
to a water-jet pump. Tho sample was taken at a 
point in the flue system beyond which the amount 
of mercury recovered was negligible. The velocity 
of the gas entering the sampling tube was roughly 
that of tho gas stream in tho fine. The flue gas 
volume was determined by injecting hydrogen huI- 

{ >hide at the lower end of the flue and detecting 
»y chemical means its appearance at the end of R 
measured length of flue. Tho losses are very stURll > 
and are found to be related to the form of the con- 
denser used. Tho baffling effwt in the brick or 
stone condenser system is considerably more effec- 
tive in recovering mercury than an increase in 
condenser volume. Baffles consisting of rerticfil 
strips of wood might be used. Tke gat vohune 
should be as small as possible. * The most effioiitiit 
way of recovering all mercury in suspensio]^ inimd 
be by electrical palpitation* Water loiiea;and 


W, Blum, 

'5o» 
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otlier aofiroes of Iohs^ i.e., from p:«9 leakage, absorp- 
tion, and mechanical losses, arc discussed. Althou^i 
tho measured Iossoh are only a few per cent, of the 
plant output, they must l)e taken ns inininium. The 
results show there arc no inherent difficulties that 
prevent the rcrorory of flO to 99% of the mercury 
vapour entering the condenser system. — T. H. Ihi. , 

Patknts. 

iSfffl: i^rorf.ss of manufari uiimj elfvtric . J. 

AfcConnell, C'liien^n, III. 11.8. Pat.. 1,1118, KM, . 
7.10.19. Appl., 31.0.19. 

Molten sKh*! produced hy the open-hearth, lies- , 
senier, or other process is poured into a Ruitahio ; 
container and Huhjeeted to electrical treatment. ; 
Alloys may Im; added wliile the anetal is being 
poured, prior to the electrical refining. — C. A. K. ! 

Alloy steel and heat treotmeni of same. Stahl- , 
werke R. IjindenlK'rg A.-G., Remscheid-llasten. i 
Gor. Pat. 2tt9,l92, i 

The steel contains ();t2- 0’48% (', 10 1257 Mn, i 
0’5 — 1*5% Si, and 0*75 — 1*0 Cr, tiie ehroinium some- : 
liinofl being replaced hy tungsten, inolybdeinini, ■ 
vanadium, or a mixture of these elements not ex- . 
(x>oding 2*0% . It is hi ated al)ove its critical rang(', 
oil quenclied and .suitably tempered.— .1. W. J). 

]r(ni ; Vroilnct ivn of . Stahlwn ke R. Linden- ! 

berg A.-(L, IK'mselieid-Ha.steii. (hu*. Pat. I 
3(X),732, 4.10.16. 

Dckino th(' melting process ehrominm, tungsten, ; 
molybdenum, or other metal is addetl to inild st<’(4 
in suitable amounts ■ for example, 0*3 — 1*0% Gr — 
in order to increase the liiieness of grain and the 
elastic limit of the metal. The iron produced is 
spociully Buitahlo for the mamifacturo of scrcAvs, ■ 
nuts, etc,, in inaeliines working automatically. 

-J.W'.D. 

Steel; lliyh-syeed - -• contniniiuj no tunysfen. 
Stahlwerke R. Lindeuherg .\kt.-(ies., Rcm- 
acheid-Hasten. Ger. J*at. 309,175, 27.1.10. 

A SIIHRTITIITE lor tuugst(‘n steel whidi can be 
rapidly worked witliout developing cracks contains 
0*o-0*8% C, 0'2-0-4 : Mil and 8i, OO-lOO Mo. 
aud30~G*0:; Cr. -Ji. A. C. 

Ingol-inm and steel: rse of etdeimn earhidc as 

Hie deojidisiny ayenf in- the munnfueture of . 

Deutsch-Luxenhuigische llergwerk.s- nnd Hiitten- 
Akt.-lles., lloehum. G.‘r. Pat. 300,012, 7.8.15. 
Calcivm carbide may bi* em])loyed as a snbstitut<‘ 
for ferromanganese in the manulactnre of steel pro- 
vided that during the refining process at least 
0*2% of manganese remains in the mass. — L. A. G. 

Inyoi iron and steel; ( se of ealeiinn eifonamide 
as deoxidisuiii oy*’iif in the maniifoei ure of 

. 8. Zueksehwordl, llerlin-ldi hterfelde. ! 

Ger. Pat. 300,764, 16.4.16. 

An alkaline-earth (calcium) cyanamide is more 
reactive than calcium carbide as a deoxidising agent 
ill the manufacture of steel—L. A. (\ 

Iron; FAee.trotyiie depositiini of from ferrous 

sulphate solutions. .M. 8chU)tter, llorlin- 
AVilmersdorf, Ger. Pat. 309,271, 1.12.17. 

'A soTitiTiON containing 150 grms. of ferrous sulpluite 
and 100 grms. of sodium snlphato per litre is 
treated with Rullicient sodium carbonate to neu- ; 
traliso any free sulphuric acid adhering to the sul- 
phate and electrolysed at or near its boiling point 
by a currant of about 20 amps, per sq. dm. Iron of ; 
high purity and containing little free hydrogen is 
deposited; The uso of ferrous sulphate has the 
adrantaio that the electrolysis may be effected in 
leod-Iinra vessels, iiaal lead pipes may be employed^ 
for conveying steanj into the 8alutifiin«^L. A, C. 



Iron and steel; Prevention of rueting or oxidoiion 

of . L. 8. Chadwick, East Cleveland, and 

M. Heeek, Cleveland Heights, Assignors to The 
Cleveland MetaJ Products Co., Cleveland, Ohio. 
U.S. Pat. 1,317,3.51, 30.9.19. AppJ., 6.2.17. 

A KrsT-«E8i8Ti\G coatjiig for iron and steel con- 
tains a metal other than iron, a phosphate of a 
metal other than iron, and a metallic sulphide. 

-J. AV. D. 

.Afloy; Rusi-resistiny ferrous . L. T. Richard- 

son, Milwaukee, Wis., and E. A. Richardson, 
Gleveland, Ohio. U.8. Pat.s. 1,«17,592 and 
1,317,593, 30.9.19. Appl., 3.6.18. 

The alloy contains a combined percentage of 
from 1*5 to 4*0 of copjier, chromium, and man- 
gane.se, in which the amount of each metal is from 
U'5 to 2'%. The combined effect of those metals in 
ameliorating the corrosion-re.sisting properties of 
iron is more pronounced than the effect of one of 
the metals used alone, and tlie chromium and man- 
ganese counteract the injurious effect of the copper 
on the malleability of iron.—J. AV. D. 

Coofiny iron and steel irith lend ; ('ontact process 

for . Berlin Burger Eisonwerk A.-G., 

Berlin. Ger. Pat. 313,258, 20.6.18. 

A roMi'oiM) such as lead peroxide is added to the 
coating hatli. Tlie oxygen evolved on decomposition 
comhines uith the hydrogen formed and thus, by 
preventing polarisation, enables a smooth coating 
on the metal to he obtained. — \A'. J. W. 

Lead roaiinys of vessels; Method for inercasiny the 

mechanietd resistavee of soft . F. Schiller, 

Frankfort. Ger. Pat. 313,657. 19.4.18. Addi- 
tion to (I'lM*. Pat. 288,572. 

The rt'sistame of lead coatings treated as descrilied 
in th(' eini'f patent (this J., 19JG, 365) is further in- 
creased hy a))))lying a layer of the artificial or 
natural stone to the surface of the lead. — li. A. G. 

(he < (mcentrafes, fines, slunrs, dust, and the like; 

Prrteess of tnatiny . 0. lioeee, Sydney, 

X.S.W. Eng. Pat. 120,(141, 7.10.18. (Appl. 
16,325/18.) lilt. Conv., 18.9.17. 

The materi;d is mixisl dry witli a liinding and flux- 
ing ag(uit {e.y., magnesite, dolomit<', or sulphur), 
damped, and jircssed iiiK) briquettes. 3'he 
briquettes are hardened by subjecting them to the 
action of steam under pressure, and are then 
.'^melted in a blast furnace. — C. A. K. 

Mefids; Sepnrntion and refinimj of - . (L Hag- 

lund, Christiania. Eng. Pat. 121,591, 12.11.18. 
(Appl. 18,495/18.) Int. Conv. 19.12.17. 

A mtxtvre of two or more metals in granular form 
{e.y., copiier-nickel matte) is treated with an acid 
solution (sulphuric acid) until a neutral solution 
of tlie metal sulphates is obtained. The neutral 
solution is allowed to remain in contact with excess 
of the granular material until all the copper is pre- 
cipitateil hy the more eleetro-jiositive metal, and a 
pure solution of nickel sulphate is obtained. This 
solution is electrolysed in a diaphragn cell, using 
iiLsolnble anodes, whereby nickel is deposited on the 
cathode, and sulphuric acid is formed at the anode. 
The anode liquor is used for the extraction of a 
further quantity of the matte.—C. A. K. 

.l//oj/ containing manganese. Stabilimenti “Biak”- 
Ing. A. Pouchain, Turin, Italy. Eng. Pats, (a) 
133,362, 20.6.18; and (b) 133,605, 20.3.19. - (Appls, 
la, 209/18 nnd 6986/19. (a) Int. Conv., 9.3.18. ' 
(a) A COPPER- J5INC alloy of tho type known as 60/^, 
containing less than 33 % Zn, in which a proportion 
of the »inc is replaced by manganese (over 6%), iron 
(0--d%). and at leaat one of the metali A1 (1*5^ , 
4%), Mg Nj (trocee-4AO%), and 





Ti (traoeik— 6%), whicU together do not exceed the 
percentage ot manganefle. A suitable composition 
comprises 61% Cu, 10*7% Mn, 2*3% Fc, 0*37% Ni, 
3*6% AI, 0*5% Ti, and the remainder sine. This 
alloy possesses approximately a tensile strength ot 
68 kilos, per sq. mm., and elongation. (b> 
Maximum extension is given when the alloy con- 
tains 2% Al, and maximum tensile strength with ii 
3% Al content.— C. A. K. 

AUop. Htabilimenti ‘'Biak"-lng. A. Pouehain, 
Turin, Italy. Kng. Pat. ‘2tl.6.18. (Appl. 

10,210/18.) Int. C'oiiv., 10.3.18. 

An gljoy possessing high niechanioal, ehemieal, and 
electrical resistanee contains 35 — Cu, less than 
4*75% Fe, 2 — 0% W or Ti, the remainder being 
nickel. Alloy.s of such composition have a tensile 
strength of about 55 kilos, per sq. nmi., and an 
elongation of nboul 20 . They are very resistant 

to corrosion. C. .\. K. 

I.iijht altcnf for pu/ts sohjeefrd to hiijh teinpent- 
tures, Aluitiiniiitn allo]i. Stahilimonti “ Biak 
Tng. A. Pouehain, Turin, Italy. Kng. Pats. 
(.\) 133,372 and (a) 133,373, 22.7.18. (Appls. 
11,1M6 and 11,017/18.) Int. Conv., 2.3.18. 

(a) An aluminium alloy of eoiisidcrablo mechanical 
strength and resi.stance to high temperatures con- 
tains I — 7% Fo, 11—0% Co, 2 — /% IMn, and 
2 — 7% Ni. (a) An alloy containing 7(1 — 87’5?/. AI, 
0-5-~3/. Ti, 12 20 Zb, 7-8'. V, and 3-0 ' Cu. 

— (\ A. K. 

Mineral )(rlertive and froHiimj atjrid, and proceHses 
of and usiuff the .same. K. C. K. 

Marks, Loudon. From Lmkenbach PnxH'Kses 
Jiic., San Francisco, F.S.A. Kng. Pat. 133,41>8, 
•l.ll.lH. (Apjd. 18,028/18.) 

'JjlE gr(‘asc-wood si i rub, an evergre(*ii sbrub of tin* 
gooseloot funnily, <n'urriug tbroiighout the arid 
regioiu^ of tlie CjiiU'd Stat<.*s, is macerated and ' 
boiled in an alkaline solution, preferably cansti<‘ 
soda, until the consistency of the pulp resembles 
that of thick molasses. 3'iie mixture is thinned t.o 
the consistency of milk for use as a Hotntion agent. 
Sulphuric acid may bo used in place of alkali in tlie 
digestion process, but tlie resulting iirmluct re- 
(|uircs a proiiortiou of additional frothing ag<‘ul 
{€.(!., creo.'-ole) to increase its flotation (|Ualities. 

( . A. K. 

Mineral selecfive, (itjenf, an<l inrlf\ods of produci mj 
and usiiuj sanic. K. (■. II. Marks, London. From 
Luckenbach Proctcsse.s Inc., Sun Francisco, 
U.S.A. Kng. Pat. 133,277, 4.11.18. (Apjd. 
14,332/10.) 

SjKPAitATiON of minerals, particularly tho:-c adapt- 
able to flotation processes^ is effected by a solution 
of rubber in carbon bisulphide or a hydrocarbon 
solvent (e.ij., “ near turpentine,” a petroleum dis- 
tillate), ill the presenec of a frothing agent, such 
as the extract of the grease wood plant (w^e pre- 
ceding abstract). It is preferred to add the 
mineral selective agent and the frothing agent to 
the pulp separately, and an oil (c.f/., petroleum) 
which in itself is a good selective agent, may be 
used to reduce the quantity of the rubber solution 
necessary for effective .separation.™ C. A. K. 

Flotation of minerals; Selective , A. 

Schwarz, Joplin, Mo., Assignor t<i Metals Be- 
covery Co., New York. U.S. Pat. 1,317,945, 

7.10.19. AppL, 5.6.18. 

Lead " and zinc eulphides are separated from 
ore pulps containing them by mixing with the pulp 
a amaii amount of a phenol and of a resin soap ' 
solution and subjecting the non-acid pulp to a 
ffoia^on ^ration whereby th^ lead sul^iae is re- 
moved.. Inm pulp is theit acid ^nd , 


j subjected to a second notation operation whereby 
! tlie zinc sulphide is removed, — J. W. D. 

: Wins and tubes of two tnetaU; Manufaciur^e of 

ji] Martin, Brussels. Eng. Pat. 133*859, 

8.1.19. (Appl, 607/19.) 

A 801 , 11 ) or hollow steel billot is introduced into a 
jacket of covering metal formed by the stamping 
of a plafe of eopper on one face of which has been 
wtdded liy pre.ssurt* ii sheet of a composite metal 
formed by rolling together two plates of brass be- 
tween whicli are placed a plate of an alloy of copper 
with about 3 of a higlier melting point metal/* 
such as nickel, and a sheet of a lower melting 
metal, such as silver. 'J’he billet and tho jacket 
art' welded togetiu'r by ( onijue.ssioii and subse- 
(pieudy rt»lled anfl tiui.slieil by the usual means. 

— J. W. I). 

Tin ami ii'rnr plaits and tdher lile metaUcoated 

sheets: Mann fact ID r of . H. S. Thomas, 

Llandatf, ami W. It. Davies, Whitchurch. Eng. 
Pal. 133,8(38 , 21.1.19, (Appl. 1490/19.) 

Oil iise<l ill tlu' maii.ifaetiire of metal-coated plates 
is heated in the .•settling tanks aft<>r use, whereby 
a mort' rapid settling of uicehaiiical iinpuritieB is 
sel l! red ; or the iiiechaiiiial imjiiirities may bo 
s(‘parated by ceiitril iigjil means or by liltration. 

-0. A. K. 

Aiioitrs for }ise in (lethn-plafino. J. Hcliledorii, 
Ozom* Ibirk, N.V., K.S.A. Kiig. Put. i;k3,882, 

19.2.19. (Appl. 1128/19.) 

As anode comprises a lead plati' coutaining a 
number of apertures, \\hi(b ari' progressively 
smaller from tlu' out^'r edge to the centre. A 
substantial eojiting of a metal (r.(/., copper) is 
a|>pli»‘d by <‘l<'ctro-d('posi( loii, the coating being 
tliii kor in tli<' vicinity <4 tlu' larger lioles, W'hich 
allow a more rapid < i i ( iilat ion of tlu*' electrolyte, 

-0: A. K. 

Klrt f Kiplaf iiDj ; Mel/Dnl of and ai)panit\i8 for . 

.M. K. Davoran, Assignor to (Taiio and Breed 
Manufacturing Co., Cincinnati, Ohio. tl.S, 
Pats. 1,318.0.53 and 1,318,054, 7.10.10. Appl., 
3.8.17 and 12.8.18, 

'I'liE articU' to bi' plated is eb aiiscd in caustic soda 
solution, rinsed, jilated, tlie adherent oloctrolyte 
reiovered, ami a liot blast applied, all during ita 
eontiniiouH travel. Tlu‘ apparatus compriseg a 
plating tank, with eatboil^f-bars extending length- 
wise' through it at dilfererit levels. The articloa 
to be jilaUsl are coutaiiied in suspended carrierB, 
which are caused to traved between tlio cfitliode- 
bars. - A. K. I). 

Solder cow posHi(tn . A. Keracebi, (o'lieva, Switzer- 
land. Fug. Pub. 133,900, 1.4.19. (Api/1. 8210/19.) 
Int. Couv., 10.1.19. 

A HOLDKH comi)oHition cornp/ising 1)8% of lead, 1% 
of till sulphide, and 1/ of haul acidate.—J. W. I). 

Ore crasher; Maynetic . K. W. Baviz, 

Duluth, Minn. F.S. Pat. 1,317,557, 30.9.19. 
Appl., 25.4.17. 

Ki.KCTiio-jviACi.NnTs aic ;ii raMged l>eneaLh an inclined 
trough with a polo j)ic‘cc‘ extending above the 
bottom of tlie trough. On* is fed into the trough 
and scrapers arc fitted to HW<?ep the polo piece and 
the bottom of the trough. The discharge is at the 
upper end, the lower end serving ns an overflow, 

-C.A. K. 

Maynctie separator. J, G. Sekinger, Ford City> 
Pa., Assignor to The Pittsburgh Plato Gla«%Co.* ' 
PittHburrfi, Pa. U.S. Pat. 1,317,992, 7.10.10. 
Appl., 21.7.15. Renewed 27.8.19, 

A VAtit 6f horizotiial pole pieces in ^linohieni iind . 
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gpBoed apart, have oppositely 

firming a passage ray fZZ ^« aZ 

bottom faces aro horizontal and form an acute 
rni^e with the inclined end faces. The poles are 
en^uisod hy suitfiblc winding and matcnal to he 
treated is fed on to ihe inclined faros of the pole 
— (^ A. K. 


MaQnetic mpandor. Doimersman kliutto ()f)er- 
HuhloHiHoIic KiHoii- 11 . Kolilonvvorke A.-(jf., Hindeii- 
l)urg. (ier. Pat. 311,016, 19.7.18. Addition to ' 
Ger. Pat. 311,387 (this J., lOW, 542. i). 


A KKPAJiATK holt rnuH under the magnet pole faces 
and is separattHl from the fml licit by a gradueally 
I'twluccd distance, with the result that tho prin- 
cipal part of the gangue is removed at the com- 
mencement of the inoi'ess and any disturbance of 
the inagnetisi'd materi;il bv further wtnking is 
eliminated.- .1. AV. I). 


Pilfer for ttjtnntlinii .sird rnis. A. F. Tanner, 
Greenfield, Wis., Assignor to Ideal Continuous 
Cyaiiiding Process Co., Davenport, Iowa. II. S. 

Pat. i,;n7,8;jr), 7.10.19. Appi., 10.2.1.1. 

This filter consists of a trough with an inclined 
bottom and a trunk projection extending upwards 
at one end, means for tilling the trough with 
liquid, and a dccantor j>i|w at the lower end of the 
trough which can be moved into the extension for 
draining off the lifiiiid. Inside the trough is a rack 
supporting lllUu' hjiskets fitted with filter plati^s 
<?arryiug sand ami having lips projecting over the 
edges of the trougli and (liseharging into a gutter 
running Ik nealh. -.1 . W. 1). 


irk silver [incrnirif]; Apporatus for rnoreriatj ' 

from its ores. H. W. Gould, San Francisco, 

Cal. U.S. Pat. 1,317,920. 7.10.19. Appl., 22.5.18. 
Thk apparatus comprises a furnace in which the 
ore is roasU'd, an inclined conduit communicating ' 
at its lower end with the vapour discharge end of 
the furnace, a chanilKU’ reiH^iving at its low'or end 
the piHxlucts of combustion from the conduit and 
fsmnccted ilirectly near its upper end with the con- 
duit, and mean.s for introducing a stream of air 
under pressure into the conduit in a direction aw ly 
from the furnace. — .1. \V. J). 

Mdtin^f fuvvorr for rasihj ifxuJhed metals. 
Heimsoili u. Vollincr, lluiniover. Gcr. Pat. 
300,193, 13.3.17. 

VVKN.IC'K with the iv*cessary heating tuyeres is 
provided below these with slits or the like through 
which a gas is introduced to form a screen over the 
tnetal bath during melting, thus preventing 
oxidation of such metals as tin and zinc. ,1. W. I). 

Copper from, copper ploiinit ou iron; Kxtraelion of 

. C. Heckmaun A.-G., Duisburg. Ger. Pat. 

.300,645, 13.8.16. 

Coi'PBR-i’LATKD iroii IS melted with a copper matte 
or copper ore rich in sulphur, the iron uniting wdth 
the sulphur and copper from the plating and ore 
being recovered.— J. W. 1). 

Metals; Examination of htj means of Bontijen 

rays. R. Furstenau, Rorlin. Ger. Pat. 301,327, 
30.9.16. 

'Thb metal under examiiiatiou Is placed between two 
IxKliea of higher }X‘rmeability than tho metal, and 
tho rays arc caused to pass through these bodies 
Wore and after passing through the metal. Ciear 
images of oveu the most minute non-honiogeiieoiis 
portions are thus obtaiuoil. — W. J. W. 

/ifve; Production of fine in muffle fu mores. 

A. Zavelberg, Hohefohohiitte. Ger. rat. 301,336, 
27.1.13. ^ 

ZiHC ore ia distilled at a teinpemiore of 1100^ C. j 


for 48 hours with tho production in ojio dfttiHation 
j of fine zinc containing at least 99^5% Zn,^, W. D. 

Chloridising roasting of ores. Kupferbiitte Ertol 
Bieber u. Co., Hamburg. Ger. Pat. 801,379, 
11 . 8 . 16 . 

Burnt pyrites and other oros, especialk those con- 
taining zinc, are subjected to a chloridising roast, 
u.sing as a contact medium purple ore, and carefully 
regulating tho temperature. — J. W. D. 

Zinc alloy. T. Goldschmidt, A.-G., Essen. Ger. 
Pat. 301,786, 15.7.16. 

Thk tendency of zinc-aluminium alloys to sojidify 
unevenly and to develop cavities is overcome by tho 
addition of a small percentage of manganese. An 
alloy containing up to 6% Al and up to 2% Mn 
gives compact and homogeneous castings and is 
suitable for use as white metal, and for the manu- 
facture of machine ))ea rings, armature castings, 
and fuses.— L, A. C. 

Tin; Extraction of from tin ashes etc. T, 

Goldschmidt A.-G., Ksseii-Ruhr. Ger. Pat. 
304,375, 8.12.16. 

'I'lN ashes, dross, etc., containing zinc ns chloride 
or basic chloride, is treated with limo water, 
whereby the zinc is converted into hydroxide, and 
after separating the solution is further treated 
with ammonia and ammonium chloride solution 
under pressure at a suitable temperature. The zinc 
hydroxide is dissolved, and the r^idue is then 
smelted to n'cover tho tin. Tf the original material 
contains zinc but no chloride, the treatment with 
lime water is omitted, the material being submitted 
to an oxidising roast to convert the zinc into a 
.soluble for?n and then treated as described. The 
ammonia is lasswered from the solution by distilla- 
tion for further use. — .1. W. D. 

Tvnysfrn; E.rfraction of from tvngsten-tin 

ores. W. Witter, Hamburg. Ger. Pat. 306,427, 
11.8.16. 

Thk ore intimately mixed with a large excess of 
sodium carbonate is roasted at a temperature which 
favours the production of an acid tungsten salt and 
prevents tl)o formation of an acid tin salt. The 
tungsten salt is leached out, the smlium carbonate 
removed by crystallisation, and the tungsten 
recovered hy some known method. — J. W. D. 

Potassium; Production of metallic . F. C. 

Wickel and W. Loebel, lAiipzig. Ger. Pat. 
307,175, 23.8.17. 

PoTAKSirM hydroxide is melted together with the 
proper pronortion of motnllic sodium. At a tem- 
IHM'ature of 670° C. iMitassium is liberated, Na,0 
being formed. Hydrogen is rccov'creil as a by- 
product. — J. W. D. 

Leorhiny roosted minerals. W”. BraumuUor, 
Duisburg. Ger. Pat. 307,648, 22.8.13. 

Tun hot roasted material containing copper, zinc, 
silver, etc., obtained by the chloridising roasting^ of 
burnt pyrites, is mixed with the leaching solution 
and the mixture passed to a perforated distributing 
plate arranged above a w'ashing tank, where the 
solids are deposited and from which tho solution is 
tapiKnl off. — ,1. W. D. 

Alloy of (/rent hardness. G. Fuchs and A. Kopietz, 
Berlin: Ger. Pat. 307.764, 31.8.17. 

.Vn alloy for tool steels, especially for draw-plates, 
consists of 40 — 55 parts of tungstetn (or 
molybdenum), 30—40 parts of iron (or other metal 
of the iron group, e.g., manganese, cobalt, nickel), 
•4—6 parts of titanium (or zirconium, boron, silicon, 
or nraninm), and 2-4 parts of carbon. About 2 
parte af oetiuot maj also be added.r-J. W. D. 
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/Ant; Bteovery of — ^ frotn tine coUet or [dtt^ 5 
Mcoi] conductors, M. Cohen, Berlin. Ger. Pat. I 
312,138, 30.6,18. ‘ 

Waste zinc cables etc. are hoate<l in an inert j 
atmosphere below the melting point of ainc; the ■ 
tar or the like present as binding material melts ! 
and hows away, whilst the woven material is i 
charred. The charred matter is w^parated and the : 
remaining zinc melted. — L. ]i. L. 

Friction hmrwtjx: Manufartu re of , H. Hane- * 

mann, Chariot tenbnrg. (ier. Pat. ,*U2,.TO, 

19.4.16. 

Grey iron in a form s\iitnblo for use in friction 
bearings is prepared by heating iron containing, ' 
e.g.y 2% Bi and 3 ^ C for 3 hrs. at JXXP C., and 
allowing it to cool slowly during about 24 hrs. By 
this means, carbon in cMmibination with the iron is 
liberated, and the whole of the carl>on is depo.sited 
in j.ho form of graplnte. — L. A, C. 

Tinned wirea; ]*roduvtion of <i uniform smooth 

lacquer coating on . 3Vlephon-Apparat- 

Fabrik K. Zwieiusch n. (*o., (’narlottenbiirg. 
Gor. Pat. 312,882, 5.8.17. 

I)UR1X(J r)r imnu'diately after linniiig, v\ire is drawn 
hot through a draw-plate to riHliKe the tin centering 
and cause it to How thinly and uniformly on the 
wire. This covering then does not How, if the wire ; 
i.s heated above the melting point of tin during the 
laccjnering operation. — J. W. D. 

Electrolytic refining of br(tnr:e (inodes. Hiittenwerk ; 
NiedorschbiK'weide A.-G. vorm. J. F. Ginslwrg, 
Velkm, Ger. Pat. 312,941, 21.19.17. 

The eloctroly^' eonsistf, of a solution of an alkjili 
hisulphate togetlier witli copper snlpliatc', and this 
solution prev4‘nt,s the traiisfcrc'ncc of staniii<r acid 
to the solution. Bronze anodes containing 29 or 
more of tin can Ik^ usc<l. - .1. W. 1). 

Mehds and oVtoys; Vroccss for the bright annealing 

of . If. Schulz, (Hiarlottenhurg. (»cr Pal. 

312,947, 19.19.10. 

A I'HOTKC'TivK. Ilux foi* iisi‘ in tlu‘ hriglii annealing 
of metals and alloys (onsists of a methyl or ethyl 
alcoholic solution of one or more soluhlc boric acid 
f ompounds, e.g., boric acid, borax, or ummonium 
horak, which is applicsl to the metal by dipping, 
brushing or spraying. Neutral or acid diluting 
materials, e.g., ejuartz, calcium silicate, alumina, 
magnesia, etc., may be adde<l to the flux, w'hiUt an 
addition of glycerin, glycerin derivatives, or other 
hygroscopic substance renders it more easy of appli- 
cation. The flux may he used to inhibit surface 
I'oloration of skcl during tempering. - A. dk W. 

Slag ; rroce.^s for obtaining dry porous . C, II. 

Schol, Alleiidorf. Ger. Pat. 313,948, 8.3.18. 

'I'he molten slag is dischargeil into water, and the 
porous slag which floats on tho water and the moist : 
granular slag whicn sinks are recovenxi separately . 
and removed by bucket conveyers. Any water i 
adhering to the under side of the porous slag is 
evaporated l>v the. heat of the upper portion. 

—.1. W. D. 

[Steel alloy] articles irhich require high resisf- 
ance again.'ft corrosion. B. Btrauss, Bredeney, 
Germany, Assignor to Chemical Foundation, Inc. 
U.8. Pat. 1,316,817, 23.9.19. Appl., 19.0.14. 
Brewed, 1.2,19. 

Sbb Eng. Pat. 13,414 of 1913; this J., 1914, 697. 

MaUeahleAron castings; Production of . F. 

Perry. Assignor to Industrial Inventions, Ltd., i 
Tipton. U.S. Pat. 1,. 319, 612, 21.10.19. Appl., ! 

j 

Fit. 121,074 of mO, 44s. j 


SUcUmahing furnaces or misers antitks like; Value 

for . F. 0. Purloy. Assignor to Woll- 

man, Beaver, and Head, Ltd., London. U.8. 
Pat. 1,320,284, 28.10.19. Appl., 7.11.18, 

Srk Eng. Pat. 120,114 of 1917; this J., 1918, 771 a 

Magnetic material [metals]: Treatment of 
A. F. Berry, London. U.8. Pat. 1,320,300, 

28.10.19. Appl, 2.5.6.18. 

Ske Eng. Pat. 118,425 of 1917; this J., 1918, 628 A. 

fgnitahle metallic mixture and process for pfi^ 
paring the same. C. T. J. Vautin, Assignor to 
Therimilloy, Ltd., J.ondon. IJ.B. Pat. 1,318,700, 

14.10.19. Appl., 19.4.19. 

See Eng. Pat. 129,016 of 1018; this J., 1919, 642 A, 

(^(tpper and its alloys; Fracess for protecting — 
from attack by atmospheres or liquids. G. D. 
Bengough and 0. F. Hudson, Assignors to 
Imperial Trust for Encouragement of Scientifle 
and Industrial Besearch, and to Institute of 
Metals, London. U.S. Pat. 1,319,508, 21,10.19. 
Appl, 15.2.19. 

Bkk Eng. Pat. 12'^,297 of 1917; this .1., 1919, 640 a. 

Electrode furnace. G.S. Pat. 1,317,911. See XI. 

('anting metals with alumina. Ger. Pat. 313.185. 
AVc> XHI. 

('oating iron plate, (ier. Pats. 313,189 90. See 


Measuring hardness. Kng. Pat. 120,884. Sse 

\xm. 


X1.-ELECTR0-CHEMISTBY. 

Jtischiirge electrolysis. Electrical colloid syntheses, 
V. Kohlschiittcr. Z. Elektrochom., 1919, 25, 
.399 -323. 

WiiK.N a dischajge of at hast 109 volts passes 
betwcHMi copper electrodes in distilled water, the 
cathode is disinkgratcnl into fairly large colloidal 
particles of copper, hut if an oscillating parallel 
circuit is combimd witli tho main circuit the dis- 
iiikgration [lasscs over to the anode and colloidal 
copper oxide is prjxluced. (Bee also J. Chem. Boa. 
Dec., 1919.)— .1. F. H. , 

Michel. Fernandez Ks))ina. See XXIII. 

('onduetimiy water. Clcvamgcr. See XXIII. 

Electro-analyses. Alcmany. See XXIII. 

Hopper. G 11 items. See XXIII. 

Patents. 

Electric furnaces. Hoc. Elcctro-Metallurgique 
Fran<,*aise, Paris. Kng. Pat. 12,3,306, 22.1.19. 
(Appl 1650/19.) Tnt. Coiiv., 11.2.18. 

The crucible or melting chamber of the furnace is 
composed of a number of blocks or a single piece of 
conducting carbonaceous material. Electric current 
is conducted to the heartli of tho crucible by means 
of conductors of refractory material fitting in per- 
forations in the hearth and projecting below the'" 
same. The projecting portions below the hearth 
.are embedded in heat-insulating material in a fine 
state of division. The crucible is surrounded with 
a lagging of the same finely divided heat-insttlating 
material, and the whole is contained within an 
outer casing of armoured concrete. The h)W^ 
ends of the electrodes are joined to coti* 

ductors, the joints being 'protected by a metafiio 
oOTor, whidi prcreitts escape of the heat^umlatiiig 
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miterial while iwrmUting 

trade. Topping openings arc ®?„ 

of the furnace at the level of the bottom of the 
erucib/o. M'hen three-phase alternating currents 
used the neutral point connection is arranged m the 
form of a bar oiilside the liirnace.— J. b. O. J. 

Connlei-cunruf [flrclnc] liirnacei; Oat supply for 

^ j\j. Schoeld, Assignor to Armour Fertilizer 

A\V)rks, (■fiieugo, ill. Pat. 1,«317,AJ/, 

.'30.9.19. Appl., 20.11.18. 

A MKCUANKAI. iiiixtiire of hrifiuetteH of material 
to be chennoally modiHtHi and of Hubstaiitially in- 
fuaiblo cloctricid nvsistaiice elements is fed con> 
tinuously into a cliamber wherein it is heated by 
jfassage of electric current through the resistance 
elements, (las to react with the material under 
treatment is passed through the chamber in counter 
current to the briquettes and is employed in excess 
of the amount required for chemical reaction. 
AfU‘r traversing the mixture a pm tion of the gas 
is removed, and the remaining gas, together with a 
quantity of fresh gas, is again pa.ssed through the 
furnace.- “J. S. (J. 'f. 

Electric Juniace; Euhji>h(isc . M. Schoeld, 

Assignor to Armour F(*rtilizer Works, (’hicago, 
111. IT.S. Pat. 1,317, .‘128, ;3().!M9. Appl., 20.11.18. 
A Ni'MiiKK of ele(*trodes are arranged at inU^rvals 
within a .siirroumling tuhiilar body, which consti- 
tutes oim clef t I'oib’. 3 hi’ material to bf* tn'atcfl 
juussos through the tuhr and (<»m<‘s in contact uilh 
the inner <‘h‘( troflr.'". The various f lectrofh's ai 
conru‘cted to llu‘ terminal" oi a polyphasa‘ electru- 
circuit and are .so spaccsl that ."uh^lantially niiilorm 
heating of th(‘ material ie"uli". .1. S. (t. I. 

Vileci i'tHfv fiiiificf. W. Dvr-sell, New ^ork. I .8. 

Pat. I,;{I7,91I, 7.hi.l!». ■ Appl.. 21. 12.1^. 

I\ furnacf's having a niimhcr ol eha-iiodes in."erled 
through the roof, as in strcl smelling »‘leclric-ai e 
furnaces, a de\ ii e i" employed whereby tlu' weigh' 
of one ehetrode i^ i oiiiilei balanced by that ol 
another. -.1 . S. (J. T. 


I Oalvanic cell. Schu»terpatentges. m.b.H., .J^rliii. 

Ger. Pat. 312,824, 28.12.16. Addition to Ger, 
i Pat. 309,531. 

I.v galvanic cells of the t^pe described in tlie chief 
patent (this .J., 1919, 294 a) the upper part of the 
iliiiphragni is made of a lower density than the 
lower portion, so that the lighter electrolyte can 
[)a.ss mure* quickly to the heavier. — J. S. u. T. 

Jfnhcells; Testiuii durino manufacture. Elek- 

trische Spezialfabrik fiir Kleinbeleuchtung, 
Berlin-Schoneberg. Ger. Pat. 313,342, 6.4.18. 
'I'hf, po.sitivo poles of dry cells, after they have been 
compressed and coA-ered, are placed in separate 
compartments, the walls of which are constructed 
of perforated zinc, in a testing vessel containing a 
lifiuid conductor. The potential difference between 
the zinc and the carbon poles is then measured by 
means of a voltmeter short-circuited with a known 
resistance, and thus faults during manufacture are 
detected and the necessary time of immersion of 
thti poles is ascertained. — L. A. C. 

Elerfric reiiistances. Liyht-rcactive electric, re- 
.siatance elenients. T. W. Case, Scipio, N.\., 
V S A. Kng. Pats. 133,403 ami 133,404, 10.9.18. 
(Api)ls. 14,701 and 14,705/18.) 

Skk r.S. Pats. 1,301,227 and 1.310,350 of 1919; 
this J., 1919, 470 a, 8:31a. 

/•;/rf / /!,/■/ w 'I ; Device . <1 for carnjimj out chemical pro- 
I>>i — . V. (h‘rbcr, Zurich, Switzerland. 

Kiig. Pat. 133,88:1, 20.2.19. (Appl. 4208/19.) 

Skk r.S. Pat. 1,301,8:32 of 1919; this,!., 1019, 470 a. 

DiinDiii"i fjasfs. G(‘r. Pat. .314,014. Sec 1. 
I'.lechic i'nnacc. Eng. Pat. i:33,099. »SVe VII. 

i'inifoo’ of hitrofien. T.S. Pat. 1,317,705. See 
VII. 

\noil..<. Kng. Pat. 133,882. See X. 

1.,,.. (im. Pat. 309,271. See X. 


Elect I'icall If heal cd fniiniii' inih veiiiod .dtofl. 13 . 

Hove, Berlin. Ger. Pat. :3I2,:317, 2:3.12.1 • . 
Hi'.ATiN'G units are iii- rl«sl tlirough tlu* shalt wall 
in such iniinncr that ."pac«*s are lelt through which 
liot air enu circulatf* towards tiu' iiirnaci' diamhcr. 
'I’lie openings in tlie a all" ol llu' shati an* cut with 
tlu'ir upper surfaces ]ierpciidi( iilar to tlu* long axi^ 
of the shaft, and tliei’- lower surl;ief‘s slopiu,’, 
ohlifiuely doa n\\ aid" "o U" to relleei tlu* lu-al floau- 
wurds ami al "0 to din-ci tin* circnlal m;.!; air flown- 
wards.--, I . ,S. G. 'I'. 

Maijnetitc elect l^l•l^ vn /../■ D-c n-tiiiuUuDn* 

(if honun/enc'ins ■ . Iliiiiena^Tk N icd,T"clu»m - 

weidf’ -G. vorm. .1. K. Giii"l«» i g, Nu ih r"duuu 
weide-Berlin. Ger. Pal. :MI ,7()2. 29. H».15. 

PviiK iron oxide and hammer "(-.air f»r huinl pyrli. " 
in very tine powder arc niixisl in an oxyiu'ii hla"i 
'I’he resulting l\‘rro"o-lerric oxifh* a." di^charg'fl 
frotn the hhisl constitute" ."uitahh* mati'iijd if)r ih- 
luaiiiifaetiin* of (4cctrofh‘>, which an* I ret* Inmi 
inetallic iron and can lu* employod Ha^i^lacl^)rlly 
as anodes in acid cleclrolyles. .1. S. G. 1. 

Electric insutaf iny Hitilciial; Manufactni c of 
C. .lorns, Berlin. Ger. Pat. 312.703, .'3.1.18. 

An emulsion in water is jin'pared from tangaies, 
.soctp, and u sulistanee immiscible with water, such 
na parnttin or kerosene. This emulsion is then 
applied to paper or fabric and “ fixed ” by means 
of metallic salts, whereby the fatty acids and tan- 
gates are converted into insoluble salts. When 
hardened by drying and ralonderiiig, the material 
is suitable for as a substitute for rubbered 
fabric in armatures.— J. 8. G. T. 


XII. FATS; OILS; WAXES. 

Dih: i'hanries iti — upon storage, H. ' A. 

Gardner, d. Tnd. Kng. Chem., 1919, II, 759-761. 

SxMPi.Ks of different kinds of drying, semi-drying, 
:imi marine animal oils, such as are used as paint 
ingr(*dienis, w'ere placed in closed bottles with an 
air spaf e above the oil not exceeding one inch in 
lu iidii. 'I'lie bottles were exposed to indirect light 
lor pcrmils up to about 8 years at the ordinary tem- 
pera I un*, and samples were examined after inter- 
vals of 2 or 3 years and at the end of the period. 
In almo.sL every instance there was a decrease in the 
iodine value, and a rise in the sp. gr., acid value, 
aiul saponification value. In the case of rosin oil, 
iiowever, the acid value and saponification value 
had fallen, and this was attributed to the separa- 
tion of a precipitate of acid character. The marine 
animal oils were very readily affected and show^ 
jironouiuf'd increases in the acid values. Thua in 
the (;!"(* of sardine oil the acid value had increased 
from lO'l to 31*1 in two years. An over-oxidi8<^ 
linseed lithographic oil show^ed a great decrease in 
the saponification value, and an increase in the 
acid value, whilst the iodine value had not changed 
much in eight years. Only moderate alterations 
liad taken place in samples of mai^, cottonse^, 
luinbnng, sunflower, and hempseed oils, all of which 
were clear and free from visible moistiue at the 
beginning of the test. In comparative ieste with 
sterilised tnerdtadeB and Unseed oil, it Mnd 
that the aoid raWia of Uie ^ 
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much smaller increase than that of the untreated 
Oils, By heating the oil at 105^ €. for a sufficient 
time to expel all moisture and then filtering it 
autohydrolysis is inhibited t. a large extent, and 
the product will apparently keep for a long time 
without showing any pronounml change.— C. A. M. 

Fats; Cataliftir hydrogennti<n\ of with palln- 

dium. t\ F. Nord. Z. angew. Chem., liHl), 32, 
;3a^‘i09. 

In practice mollifications of the iiu'tlioil of hydro- 
genating fats etc. in acid solution with palladium 
chloride and a protective colloid ((ier. Pat. 230,724 
of 11X)9) have been found nefessary. Hydrogena- 
tion of fats with colloidal palladium is not possible, 
since at higher teiujieraturcs ilocirulation of the 
palladium occurs, whilst it is difficult to keep fats 
in homogeneous solution, although in the case of 
olive oil this has been effoctcHl by the use of a large 
amount of alcohol, which, however, renders the 
])roces8 too expensive. Further experiments have 
shown that the solvent may be replaced by a small 
amount of an emulsifying agent. Although in the 
hydrogenation of Japanese fish oil the results were 
somewhat bett(*r with alcohol than when gum arabic 
was used, the advantage was not suflicient to out- 
weigh the cost of the alcohol, (iood results are 
ohtaiiieil hy the use of gum arahic in the propor- 
tion of about 0 002% of the weight of the fat. Gum 
tragacanth is a much less cfFcitivo emulsifying 
agent. In order to prevent flocculation of palla- 
dium from the palladium ililoruh^ solution it is 
advinublo to heat the mixture to Iw hydrogenated 
before introducing the hydrogen. Arachis, soya 
l>oaii, rape oils, etc., are readily hydrogeiuvted by 
this method to fat.s with low iodine values. In the 
hydrogenation of castor oil, in Iho pre.senco of 
hydrochloric acid, a solid fat is obtained, and at the 
same time Iwth hydroxvl groups of tlio hydr^'xy 
fatty acid present in the oil are split off. This 
method did not give good results in the hydrogena- 
tion of Japanese fish oil, the resulting products 
Ix'ing only semi-solid. In this case the action is 
checked hy the addition of hydrochloric acid, and 
the hydrogemation is Ix'st effected in a practically 
rteutral solution, i.e., up to the liberation of free 
hydrochloric acid from the palladium chloride. 
The i>ro<lucU thus obtained from Jaj)anes<* fish oil 
with iodine value 188 were grey fats with iodine 
value 22*8 to 30*4 and an odour recalling that of 
cacao blitter. — C. A. .^1. 

Harde))ed [/ci/drof/cm/ted] ftifs; Xirkel and (irsetiic 

jfi (J. Riess. Arh. Heiclisgosundheitsamti* 

1019, 51, .V21-r,;31. 

Thk amounts of nii kel found in hydrogcnat<‘d fats 
have ranged from 0*01 to 6 mgrms.’ per kilo., hut as 
a loss of nickel is inevitable in the incineration of 
the fat it is probable that those results were under- 
estimatixl. Tnis source of error is obviated fiy 
extracting the fat with dilute hydroi hloric aiud : 
200 grms. of the sample is melted in a long-necked 
flask and treated with 100 c.c. of I2'5% hydrochloric 
acid and a pinch of potassium chlorate, and the 
covered flask heated for an hour with freijueiit 
shakipg, in a boiling water bath. After cooling, 
the acid liquid is filtered, an aliquot portion (about 
90 c.c.) evaporated, the residue dissolved in ulxiiit 
20 c.c. of water, the solution boiled with excess of 
ammonia and filtered, and the nickel in the filtrate 
determined by the dimothylglyoxime method. A 
commercial sample of hydrogenated arachis oil, 
which, when examined by the usual method, was 
returned as practically free from nickel was found 
by this method to contain 1*8 mgrms. per kilo. In 
njoat cases, however, the amount of n{ckel present 
ww insufficient for gravimetric determination, and 
w «03K;luriod is drawn that with sufficient care 


^ quite, free from iwtnl calalyst. For the detection^ 
1 of arsenic 25 grms, of sample is heated oh the 
I water bath with 20 c.c, of a mixture of 10 parts of 
strong nitric acid and 1 part of strong sulphuric 
acid, and the fatty residue is mixed witti 3U grms. 
of a mixture of potassium and sodium nitrates 
(1:1), and intriKliK'ed into a platinum basin cott-* 
taining 5 grins, of the same mixture in a state of 
fusion. After comlmstion of the fat. the fusion iS 
(‘ontinued for a short lime, and tne mass then 
treaU'd with 2tK) c.c. of water. The solution llji 
ncidifiiHl with about llK) grms. of 10% sulphurip 
.acid, heaUxl to remove carbon dioxide and nitrous 
aidd, and filtered. The filtrate is heated for 30 mins, 
in the water hath with 10 c.c. of aluminium Sul- 
phate solution (11*12 grms. per KX) c.c.) and excess 
of ammonia, and filtered hot. 'riio precipitate is 
washetl with ummoniaeal waU'r, and tho filtrate 
again treated with Hiilphuric acid, aluminium sul- 
nhuto, and ammonia. The uniti'd precipitates are 
Iieated on the waU^r-hath with about 35 c.C. of 
10% sulphuric acid and a little water until nitric 
acid can no longt'r he ih lecUHl by the diplienylamine 
test, after which 10 gnus, of strong sulphuric acid 
and Hiiffii ieiit water to In ing the weight of the solu- 
lioii to 50 grms. are added. This solution is tested 
lor arsenic in Marsh’s apparntns. No arsenic was 
(hOiM ttsl by this method in live (ommercial sampler 
of hydrogenated, oils, hnt hy Rock and Merres’ molli- 
fication of Sul Ml’s colorimetric Tiiothod (Arb. 
Rciehsgesundlici am(e, 1915, .iC, 38) from 0 to 
()'I5() mgrm. of aii.k,,n)ic per kilo, of fat was found. 

- C. A. M. 

Vohitili’ fat t It (K ids; J><'f fi tniunt inn of hy (11% 

imin tn^ril di.sf Hint ion method. J. Reilly and 
W. J. Hii'kinhottom, Sci. Pro(\ Royal Dublin 
Sue., 1919, 15, 51.3- 538, 

1'nK aulhom disciiss the theory of distillation of 
dilute solutioiiH as based on Nernst’s law of distribu- 
tion, and desi rihe an apparatus for distillation at 
constant volume in which only small changes in 
concentration occur. Tlio distillation constanta of 
tho fatty acids from formic to octoic acid have been 
determineil. 'I'lie method of distillation and calcu- 
lation of the ri'Kiiltrt is (luite satisfactory for estab- 
lish ing the identity and purity of a solution ^ a 
single volatile fatty aiid, and also gives fairly 
accurate ritsnlts in the analy8i‘M of mixtures of two 
acids. The results with mixtures of three aciik are 
not HO salislactory. 'I'lio methoil may be appli^ to 
lermentalion proiluctn. By suitable modification of 
tho ajiparalus tho dintil^tiou eonatantg of the 
volatile acids in butter and cacao-butter can be 
determined and utilimnl for detecting the presence 
of adulterants. (See lurther J. Chem. Soc.. Dec., 
1919.).— W. G. ' 

SeiKiniting etnulsitm^. .Moscicki and Kling. Se£ I. 

SofHinififd l'dn'inn\fs. Kraus. i<vc TIa. 

Patkntk. 

(Uyverin; iVoci’.s.s of ohtniniioj technically and 

chemically pure. /rom hitthly impure glyct- 

eirnt or glycerin wateni. Billwiinler Heifen- u. 
Glycerin fabrik W. Krauss und W. H. Hofmann, 
Hamburg. Gcr. Pat. 3]0,(>(XJ, 1.C.18. 

Fkrmkntattox glyci'^rins and crude glycerins from 
partially dc<*ompoHed fats, suirh oh are present 
fish residueH etc., contein a largo amount of im- 
purities, e.s|H»cially esters of mono- and polyhydrio 
alcoholi and nitrogenous com|K)unds of variable 
composition, whicli, for tho most part, are not de- 
I'ompoeed during the ordinary treatment of tlm 
glyoi^rin. Decomposition may, however, he effect^ 
by heatinj^ tho crude glycerin (to e.g,. lOO^— • 
120 ^ C.) with excess of an alkali or alkalju^rtll 
lurdroiude prior to diitiliatibn, or in the oami 
glycerin water prior to exmeentratioa.*^^ A* ; 
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Cvniact material; rreparation of a (lurable. 
hardening oiU, Breriien-Besighejmer ^Irab- 
riken, Broiiwn. Ger. Pat. .riii427, 30.5.12. 
Addition to Gor. Pat. 286,789 (this J., 1916, 128). 


Ai^TSR mlur tioii the contact material is rubbed into 
the oil in an atmojplicro of carbon dioxide. Alter- 
native!}', the practically cold mans of the (ontact 
metal, in pyrophoric form, precipitated on an 
inorgjini( carrier, may be brouglit into another in- 
different j^as inKtead of carbon dioxide.— L. L. L. 


Wdnliinij ; 1*1 epa ration for and for deatroying 

plant pefds. J. Simon uiid Biirkheim, Offenbach. 
Ger, Pat. 312,465, 4,7.16, 

Thk preparation oonsist.s of an aqueons soap solu- 
tion alon^ with hvdromiphtbalenes, aid in some 
catW'H hydroRonated iHuizeno hydrocarbon.^. Naph- 
thalene has little value n,s a washing medium along 
with soap, but hydronaphthalenes in combination 
with soap nave extraordinary detergent prop€rti€.s. 
These proparations are particularly adapted to the 
washing of raw cotton, removing rosin, wax, etc. 
Mixtures of Ht)ap and hydronaphthalenes along 
with talc, or in aquiH)us or other solution, are very 
dwtructivo to insects and other plant i^ests. 
Totrahydronaphllialem* and hydrogenated benzene 
hvdrocarlmiis (produced from solvent napbtlia) are 
obtained hv hydrogenation in prescuice of nickel. 

1.. 1., L. 


(ilycerin; l^nness for distillaiion of . B. 

Boutet, As.sigTior to Soc. Pranc. des GIvcxM’iuei'i, 
Parks. PS. l»at. 1.318,533, 14.10.19.' Appl., 
22.5.18. 

Sbk Eng. Pat. 123, .‘102 of 1918; this J., 1919, 511 a. 


fu/irr.s’ earth. P.S. Pat. 1.317,372. See I. 


way. These standards iW numbered as follows : 



1 

1 1st, 

(_ 

1 i 

3rd. 

f; 

i; 

1st. 

2nd, 

M. 

Yellow . . 

00 

i 04 ' 

08 

' U*bluc .. 

50 

54 

58 

Orange. . 


1 '7 i 

21 

Ice blue .. 

03 

07 

71 

Jled . . 

1 25 

i 29 , 

88 

Sea green.. ‘ 

1 75 

79 

83 

Vloh't .. 

1 88 

. 42 ■ 

40 

. Oras!< green ' 

88 . 

92 

90 


In order to indicate the proiK>rtion of white and 
black in a coloured pigment two letters are added 
from the grey series to the colour number. For 
example, 17 t g indicates a second orange w'ith as 
much w'liite as in grey I and as much black as in 
grey g. The second letter must always be smaller 
than the first, thus giving 28 derivatives from every 
colour grade, distinguished by their different pro- 
portions of white and black. With a slight amount 
of black (a or r) the colours are transparent or 
pure, and the opacity rwe.s with tlie increase in 
black. With a largo content of wliite (e.g.. c and e) 
the colours are pale, and they become deeper i\f> 
the white decreases. These relationships may be 
represented by placing all the derivatives of a 
(olour tone in a triangle, the respective angles of 
which correspond to the pure colour (v), white (w) 
and hbu'k (.<), and dividing the triangle into field.s 
by meajis of lines drawn parallel to the two sides 
V w and v s. These fields iiurnlK^r 36, made up of 
the 28 above-mentioned true colour dcTivative.s and 
8 neutral coloured derivatives on the side m 8. The 
.series in which the colours are here arranged are 
ternuMl the white equivalents, the black eejuiva- 
Icnts, and the pure or shade equivalents. The 
total number of colour standards thus consists of 
672 true colours and 8 neutral colours, which are 
sutficient for most })ractical ncc'ds. It is therefore 
urged that the.se standards should lo adhered to 
ancl “ wild ” colours avoided. Another method of 


Caxtor oil. Eng. Pat. 133,90.5. See XX. 


XIII.- PAINTS; PIGMENTS; VARNISHES; 
RESINS. 

Colours; Scientific classificafion of and if.^ 

application to aii. W. Ostwald. Chein.-Zeit,, 
1919, 43, 681 -682. 

A scHKMK of claHsihcuiion of colours haw been de- 
vised by Gorman physicists and axtists, in which | 
each colour is elasfiifiiHj under a general group 
heading, and is furtlier differentiated by means of 
lettera and nuinberw. In the ease of the colourless 
pigments (neutral colours), white, grey, and black, 
the purest white Is roprc.svnted by the small letter 
a and the dec'pc'st bl:i<'k by f, 'whilst the other 
letters between these represent the intermediate 
stages of grey according to their relative propor- 
tions of white and black. In practice, however, it 
ha« been found that the.se* 21) stages are usually too 
eloee, eo that every other stage may be omitted, 
giving the series a c e g i I n /> r i which, m a 
rule, terminate.s at p. The.se standards are in har- i 
monic relationshi]) towards each other. Thu.s 
flucoessive stage.s, e. g., c e g or i L n, are in har- 
mony, whilst stage's apart (<’.</., c i n) do not 
harmonise. Thi.s is a fundamental principle of the 
eystera. The eolourcd pigments (true colours) are 
classified into eight main groups ranging from 
wUow through orange, red, violet, ultramarine 
blue, iee blue*, wui green, and grass peen back to 
yellow. Each of these groups i« aub-divided into 
throe grades so us to give a first, .second, and third 
yellow, orange, red, ek'., and the complete circle 
of colours is divide into 24 standards, differing 
eyeb otlier by about 4 units. Since 24 is not 
Risible into 100 without remainder, the small 
iraotioiai thus leli^e rounded off in the usual 


arranging colour.s is to kecip the letters the 

W’liite ami black content) constant and to vary the 
iiumbeni of the cedour tone. In this way 28 equiva- 
lent colour cireb's are obtained, each of which con- 
tains 24 ccluur tones. In these equivalent colour 
circles tliero are fundameiiLal harmonies of different 
colour tones, which may be found by dividing the 
circles at 2, 3, or more points. In practice nearly 
all the colours of an ecjuivalent colour circle may be 
used against each other. Each colour circle will 
give some 250 good combinations, and from these 
paiiw many thousands of trios ancl quartettes may 
bo formed. The law under whicli neutral colours 
may be used in harmony w'ith true (olours is as 
follows : The lightest grey must not contain less 
black nor the darkest grey Icv^s white than tlie 
ixprivalent true colours which form the other oon- 
stituentis of tlie harmonic whole. — C. A. M, 

l*uinl onaiy.^ix; i\otes on . [Creparation of - 

starch indicator.] G. J. Hough. J. Ind. Eng. 
Chem., 1919, 11,767—768. 

Cuprous copper in f 02 )i)er paints : 0*5 grin, of tlie 
sample is heated with 10 c.c. of hydrochloric acid to 
dissolve all copper, then diluted to about 200 c.c. 
with cold water, treated with 5 c.c. of phosphoric 
acid and immediately titrated with potassium per- 
manganate solution. In calculating tlie iron value 
of the ])erjnanganate into the copper value it was 
found nece.ssnry in practice to use the factor 1*166 
instead of the theoretical factor 1*125. Calcium 
in white Icad :^ From 0*5— 1*0 grm. of the sample 
is Iwiled for a few' minutes with 50 c.c. of 5% 
sodium hydroxide solution, the liquid decanted, and 
the residue of whiting again boiled with sodium 
hydroxide solution, and finally thoroughly washed 
with hot water and dissolved in hot dilute (1:2) 
hydrochlorio acid. The solution is neutralised with 
ammonia (any precipitate of lead being filtewl 
boiled, and the caldum precipitated with ammo* 
alum oxalate. Wb|4i more tton 50% Wf lead is 
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present in ilie paint a third boiling witJi sodium | 
hydroxide solution may be necessary to dissolve all ; 
tht. white lead. Chromium in mixed pigments may 
be detected by stirring the sample with a few c.r. 
cf dilute (1:5) nitric acid, filtering, and testing the 
filtrate with a few c.c. of hydrogen peroxide. A 
purple coloration, due to perchromic acid, iiiuicates : 
chromium. 'Chromium in chrome yellow: To o-l>- , 
viate the difficulty that certain kinds of chrome 
yellow are partly insoluble in hydrochloric acid, tlu* 
older methml has been modified by using sotiiuin 
liydroxide solution as the solvent. 0*5 grin, of the 
sample is heated with 15 c.c. of 2U% scKlium 
hydroxide solution and the solution cooled, diluted 
to about 200 c.c., and treated with a solution of 
2 grms. of ferrous ammonium sulphate in a little 
water. After thorougli stirring and standing for 
a few minutes the liqiiid is strongly acidified with 
dilute sulphuric acid, diluted to 400 c.c., and 
titrated with standard permanganate solution. 
Preparation of starch indicator: A clear, stable 
solution of starch may be prepared by dissolving 
1 grm. of potato starch in 100 c.c. of boiling 
salicylic acid .solution and diluting the cold solu- 
tion to a litre.— A. M. 

Varnishes; Influence of coloured light on the drying 

of . 11. Wolff. Farben-Zeit., 1019, 24, 1110. 

Chem. Zontr., 1919, 90, iV., 376. 

Ckrtaim varnishes dried in white, blue, or green 
light yield glossy films, whilst shrivelled tilniR are 
obtained by drying in yellow, orange, or red light. 

In light of short w^avo-longth a raj)id oxidation on 
the surface takes place, whilst the actinic rays in- 
duce rauid polymerisation. Both these effects lead 
to an aHeration in volume in the same direction 
and at an ocjual value*. the ca,sc of light of long 
wave-length of low actinic value, on tlie other hand, 
oxidation of the ouU\r zone of tlie film of varnish 
proceeds more raj)idlv than |K)lyinerisation of woe 
inner zone. The alteration in volume in the 
different zones i.s thus uiiecpial, and proceeds at 
different rates, so that strains are produced and 
shrivelling takes place. — A. de W. 

Fami5/i€«; Jnfiuenec of coloured light on the drying 

of . M. llagg. FarlKUi-Zeit., 1919, 24, BIOS. 

Ohoni. Zeiitr., 1919, 90, IV., 375. 

The author considers that Wolff’s assumption (set* 
preceding abstract) that light of long wave-length . 
eauses an increased rate of oxidation simultunwusly 
with a reduced rate of polymerisation lacks proof. 
Such ail assumption would involve a larger con- 
tr.actioii of the surface, with coiisoqueiit apjwarnnce 
of cracks, in oontradistinction to shrivelling. It 
in poe.siblc that tlie outer Ia.ver, ivhich is more or 
lefts yellow or browm in colour, acts as a light filter 
and permits transmission of the yellow and red ' 
rays, light of short wave-length lK*ing absorlied. 
The thermal effects of the rays must also bt* taken 
into oonsideration. — A. do W. 

Varnishes; Influence of coloured light on the drying \ 

of . H. Wolff. Farben-Zoit., 1919, 24, 1380. 

Chem. Zentr., 1919, 90, IV., 458. 

In replying to Ragg (see preceding abstract) it is 
points out that reil light does not accelerate the 
rate of oxidation of varnish, but in li^ht of short 
wave-length, oxidation and polymerisation proceed 
at nearly ^ual rates, whereas in light of long wave- ; 
length oxidation in the surface is only slightly re- 
taroed, whilst the rate of polymerisation in the , 
interior is couj-iiderably retarded, so that inecpiali- 
ties in the alteration in volume of the inner and ! 
ontor layers are produced. — A. de W. 

VorHu^ei; Influence of coloured light on the drying ! 

of . H. Vollmann. Farben-Zeit., 1919, 24, 

1437. Chem. Zentr., 1919, 90, IV., 468. 
of in 


raya act exclusively hf development of boat, boUi 
inner and outer layers being thereby affww. U 
must not be assumed, however, that this small 
lilM^ration of heat is not without influence on tlie 
polymerisation of the inner layers. Furthermore, 
formation of cracks can hardly take place whilst the 
under layers are still fluid. The formation of 
wrinkles in films of tar exposed to sunlight supports 
Wolff’s views (st'o prcH'eding nlistractu). — A. de W. 

(diitngeA in (o'.h nn storuge, (•nrdnei*. i^CC XU. 

iVvTKNTS. 

'/tine sulphide and barium sulphute [pif/wifafl,* 

Process for the eonjowt nianiifacture of . P, 

Desachv, Paris. Kng. Put. 126,628, 5.5.19. 
(Appl. ‘11,187/ 10.) Jut. Conv., 19.10.17. 

A SOLUTION of zinc sulphate is treaBnl with^ an 
alkalineH'artli hydroxide or salt, e.g.f barium 
hydroxide, carbonates or sulphite, and the preci|>i- 
taie, e.g.i haritim sulphate, together with Elite 
hydroxide, carbonate, or snlphite, treated with an 
alkali or alkaline-earth sulphide, c.p., sodium or 
barium sulphide, Th<< precipitato is then filtered 
off, washeil, caleiiunl in the prosenco of sulphur, 
and allowed fo cool with exclusion of air. 

A. de W. 

White f>igme nf s ; Miinujiu 1 uee of - Titanium 

jtigment and j>roeess of tnaking some. A. P. 
.Iac‘ger, Assignor to Titan (^o. A./S., Christiania. 
V.8. Pats, (a) 1,317,104 ami (a) 1,317,165, 30.9.19. 
Appl., 5.12.16 and 13.5.18. 

(a) a cajnt pigment ionsists of titanitun oxide, 
water of hydration, and zim* white, the latter lieing 
(hemically uiicombined with tlu^ titaniUm. (u) 
Material suitable for use as or in the manufacture 
of pigments, comprising a Hubstanco containing 
eombinod titanium, iron, zine^ sulphuric anhy- 
ilride, and water of hydration, is obtained by sub- 
jecting a titanium-oxygen ((impound containing 
iron and sulphuric anhydride to action of sul- 
diiiric acid in the i)res(*U(o of zinc sulphate, and 
leuting the decomposition product and the zinc 
sulphate in the presence of sodium chloride to tem- 
peratures sufficient to dcc(jmpose the decomposi- 
tion product and tlu^ zinc, sulphate and form 
titanium dioxide and zinc oxide, the soluble salts 
Ix'ing removed by washing. — A. ch^ W. 

Pigments; Manufacture of titanium . Titan 

Co. A./H., Christiania. Cler. Pat. 312,690, 
3.6.17. Int. Conv., 14.^1). 16. 

Amoiu'iiouh titanium dioxide or oxyhydrato, either 
alone or mixe<l wiith alkaline-earth sulphates, and 
a catalyst such as zinc chloride or ammonium 
finorido which is volatilised during tho treatment, 
is heated at a high temperature for a sufficient 
length of time for the interior of the particles to 
ho converted to the crystalline state without altera- 
tion of their outer form. During the process the 
colour cnanges from white to a bright yellow. Tho 
product, mixed with linseed oil, with which it does 
not react, or w'ith other suitable binders, gives a 
pigment naviiig good covering properties and fast 
to light. — Jj. A. C. 

Paint. H. R. Adams, Yonkers, N.Y. U.B. Pat. 

1,317,460, 30.9.10. Appl., 5.10.17. 

A I'AiNT comprising natural wool gn'ase, a pigment, 
and a volatih; diluent. — A. de W. 

lAicquers and varnishes; Production 6f solutions of 

cellulose, nitrates and celluloid for use as . 

R. Gilmour, and W. Dunville and Co., Ltd., 
Belfast. Eng. Pat. 132,996, 17.12.18. (Appl. 
^ 11,077/19.) 

n-Bvith formate and isobutyl formate B.ro ustdi 
either alone, or with fny other solvents 
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BoirenUi for dissolving cellulose nitrates or celluloid 
for tbo production of lacquers etc. A. de U . 

jyrying-oven [for laaniern], L Taliaferro, 
Assicnor to Phn’iiiX'/lernietie Co., Cnicago, 111. 
U.8. Pat. 1,318,187, 7.10.19. Appl., 3.1.19. 

An oven for hnkiti^j^ lncqucred ahoots consists of an 
clongat(‘<i ciising of enrrugntod inctal with corruga- 
tions oxUojdiug in a traiLsvcrse direction to the 
Icngtii of the caHiiig. The ca.sing is covered with 
lieaCinNiiIuting material uhich is in contact only 
with tho extreme outer (;urve<l portions of the 
eorrugations, so that a iiumher of adjacent air cells 
are formwl betuc<*n th(‘ corrugated metal and the ^ 
heat-insulating material. Means are provided for 
heating the interior of the oven. — .\. do W. 


Iron plate; Treatment [lootiiif/] of . F. Kwers 

und Co., Inh. A.-C. f. Kartonnagenind, Lhbeck. 
(ier. Pats, (a) 31.3, 1H<) and (a) .313,190, 4.3 and 
3-.ri.io. 

(a) Thk sheets, with a previoiisly-lired foundation- 
coating and a sul)H(‘(|uent coating of oil lacquer con- 
taining finely-ground asbestos, are dried and coated 
with gold lac(|uer, which is then bakwl. Tho coated 
plate is unaffected by alkalis, acids, and other 
chemicals and is specijdly suitable for food con- 
tainers, including those wliich Inive to ho hcatesl 
later, (a) The foundation-coating is mixed with the 
asbestos and gold lacquer mentioned in (\) and the 
sheet is coated witn the mixture and then haked 
for Rtaveral hours. 'I’liis single coating is asMurable 
as the triple coating deserilied in (a). — A. 11. 8. 


Vdvnishes and t}ii(kened oi/s; Xem ijipes of . 

L. Singer, Diisseldorf, and il. Kaiitorowiez, 
Dessau. (Icr. Pat. 312,927, 6.10.16. 


by weight of zinc white. The u Alloiycd to 
cool ana'^w then thinned to a varniah-lfho consist- 
ence with turpentine or like thinner. When 
destined as a medium for lighter coloui^ paints, 
the wood tar is subjected to a previous distillation 
to remove pitch. Greater drying power of the com- 
po.sition may be obtained by blowing in a current of 
air with continuous agitation for 2p~4 hours pre- 
vious to the thinning, whilst the zinc white may 
be replaced by other driers, red lead, litharge, 
manganese dioxide, or patent driers. — A. de W.. 

J*aints, primings and like coating^compositions 
[from sulphite-cellulose hje\, and process for 
manufacturing same. J. Wingen, Maastricht, 
Holland. Fng. Pat. 133, K52, 3.1.19. (Appl. 
2.33/19.) 

M'aste sulphite-cellulose lye is employed in its 
original state or after being boiled, diluted, or con- 
centrated, ns a paint medium for mixing with any 
solid paint-pigment or paint-ingredient, e.g.. clay, 
(thalk, etc., with or without oil or fat^ their nydro- 
lytic products,, or hydrocarbons, to lorm a paint. 
The bad odour of the waste-lye may be decreased 
by boiling, whilst an addition of amyl acetate will 
‘•deodorise” it. — A. do W. 

Fireproof paint and coating and process of making 
same. .1. K. Schneider, Assignor to Seattle 
Asbestomine (V)., Seattle, AV^ash. U.S. Pat. 
1,317,225, 3U.9.19. Appl., 6.3.18. 

A coATi.NMj ('omposition comprises diatomaceous 
earth pulverised to a degroi) whereby its air cells arc 
broken, a mineral of the boimbleiKio group pulver- 
ised to a degree whereby its individual nbros are 
separated and tho particles wall float in w'ater, 
colouring matter, sind a binder. — A. de W. 


Thk extracts obtained by treating hydrocarbons 
with sulphurous acid are converUsl into highly 
sieeutive products by purification or fractionation 
by repeated treatment with sulphurous acid or by 
distillation umh'r high vacuum, preferably with 
tho aid of ste'am, or by a combination of both these 
moans and by treatment with air, oxygen, or ozone, 
with or without driers, or by treatment w'ith driers 
alone. Tho extracts may bo treated with chlorine, 
with subsequent partial or complete dechlorination, 
before being further treated as do.seribod above. 
Tho pro<Uicts when treated with bases give sub- 
stances having the properties of thickened drying 
oils or fatty bixlies that may ho used as lubricating 
greases eU*. I'ho chlorinated products aro ex- 
tremely viscous, stringyMiodies, which may be de- 
chlorinatcnl witn zinc, metallic chlorides, etc. Tho 
extracts or ihe products therefrom may l)o rendered 
paler by treatmmt with sulphuric acid, oleum, or 
oloHching agmits. — A. do AV. 

Crude resins; Method and. apparatus for distilling 

. R. Diinwody, New Orleans, La. U,S. Pat. 

1,317,781, 7.10.19. Appl., 12.3.18. 

A HIOHKK yield of volatile products is obtained 
by subjecting the crude resins to a temperature 
sufficient to drive off the volatile products but in- 
sufficient to impair the quality of the residue. The 
volatile products are delivered into an expansion 
chamber where the heavier unvaporised material 
mechanically carried over is deposited whilst the 
volatilised turpentine material passes on to a con- 
denser. — A. de AV. 

Coating or nreservative compositions; Manufacture 

of . M. Holzapfel, Newcastle-on-Tyne. Eng. 

Pat. m,270, 24.10.18. (Appl. 17,375/18.) Iiit. 

Conv., 3.5.18. 

A^oon tar, e.g., 90 parts by weight, of as mobile a 
quality aa possible, is heated with continual stirring 
to about 260^ 0. ter 20 or^ minutes with nbout 
5 parte by weight if slaked lime and about 6 narte 


Floor covering as a substitute for linoleum; Manu- 

')hcture of a . J. H. P. Ligterink, Utrecht, 

Holland. Eng. Pat. 133,484, 25.10.18. (Appl. 
17,471/18.) 

l^\sTK^ 0 Anl) of the thickness of ordinary linoleum, 
formed from suitably coloured paper pulp, is 
treated on both sides with a mixture of equal parts 
of boiled and unboiled linseed oil. After drying, a 
llrisml oil colouring is applied to both sides and 
finally a pattern is applied in the usual way to tho 
upper surface. — S. S. A. 

Plasliv material [from yeast]. AV^ Alooser-Schiess, 
Bern - Liebelfekl, Switzerland. U.S. Pat. 
1,317,721, 7.10.19. Appl., 9.7.19. 

Thk claim is for plastic masses containing yeast 
and esters of polyvalent acids with glycx'rin. 

— D. AV. 

Sealing wax; Manufacture of . C. F. AVeber 

Akt.-Gos., Leipzig-Plagw’itz. Ger. Pat. 313,100, 

O. 0 . 18 . 

A SMALL quantity of /j-naphthol is added to a mix- 
ture of shellac or turpentine substitutes, obtained 
from tar distillation, and the usual filling materials 
smh as gypsum, chalk, etc,, to increase the 
agglomeration of the ingredients and prevent 
Iirematuro dropping on heating. A suitable com- 
position consiste of light tar oil (b.pt. 150^—185° 
C.) 10 parts, pitch or asphalt (residue after distil- 
ling to 360° 0.) 70 parts, clialk, gypsum, or heavy 
spar, 10 to 20 parts, and /1-naphthol, 1 to 2 parts. 

-AV. J. W. 

Coating metallic articles of all kinds which are 
harder than aluminium ahd have a higher melt- 
ing point, with alumina. Metallindustrio 
Schiele und Bruchsaler, Hornberg. Ger. Pat* 
313,186, 6. 2. 18. 

•rtMe k 

alumliiittitt. annlted hv rubhimir. 
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tttuminium broiuie '"loeouer, then heated slowly to 
400^ C. to bake the laoouerj and afterwards to 
^<00^ 0. to convert the aiummium into alumina. 
The coating of alumina thus produced is uniform, 
dense, and adhesive; it is a good electrical insula- 
tor and is highly resistant to oxidation. — A. B. S. 

Oil pastes; Process for the conversion of tenter 

pastes into . H. P. Fletcher, Forest Lodge, 

N.S.W. U.S. Pat. 1,317,781, 7.10.19. Appl., 
17.10.18. 

Skk Eng. Pat 122,012 of 1918; this J., 1919, 187 a. 

Cellulose acetate solutions. Eng. Pat. 131,647. 
See V. 

Paste lead sulphate. Eiig. Pat. 133,367. See VIl 

Preventinq rustimf of iron. U.S. Pat. 1.317,351. 
.See X. ‘ ■ 

Laniuerinq tinned ivires. (Jer. Pat. 312,882. See 
X. 


XIV.-INDIA-RUBBER; GUTTA-PERCHA. 

Vuleamsotion; An accelerator of . [Preparation 

of dimethylamine.] A. Hutin. ]\fonit. Scient., 
1919, 63, 194—195. (See also this J., 1917, 1140.) 
Thk formula for the additive conii)Ound of carbon 
♦ hisulphifle and dinicthylarnine, viz., 

N(CHJ,CS.SNH,(CH,)„ 

was wrongly given in the earlier pajHT. It is now 
suggested that the diiaethylamine miglit more ad- 
\antageously be prepared by the interaction of 
ammonium chloride and trioxymcthyleno and in 
connection with the method rccoinmended earlier, a 
possible use is indicated for the p-nitrosophenol, 
\\hich is formed togotlier with the dimethylam?)ir!, 
based on its conversion into quinol. — D. F. T. 

Patent. 

Fahrics; M anufaclure of ruhher-tfcaied . W. 

Deutftch, Vienna. Ger. Pat. 307,173, 21.2.17. 

, Jingle or double faluics coated with rubber com- 
position are presscMl between plates with a smooth 
surface under a pressure of several atmospheres 
and at a temporafuro of 30°- 50° C. for several 
hours, either before or after vulcauisiiig. A oon- 
sidorahle economy of rublx^r is effecUd without any 
appreciable loss of quality; for instance, a double 
balloon fabric, coat-cd with 100 — 150 grins, of 
wiished Para rubber p<‘r sq. m., shows a gas perme- 
ability of fy — 8 c.c. of hydrogen per hour on a sur- 
face of 100 s(i. cm. under a pressure of 30 rnin. of 
water. — J. F, B. 


XV. -LEATHER; BONE; HORN; GLUE. 

Knopper gall; Tannin of the . M. Nierenstcin. 

Chem. Soc. Trans., 1919, 115, 1174—1180. 

The tannin of the knopper gall is not identicaj with 
gaUotannin, but gives on hydrolysis dextrose and 
ellagic acid. Methylated knoppern tannin yields 
on hydrolysis with 10% potassium hydroxide a 
mixture of partly methylated luteolie acids which 
give on further methylation with diazomethane 
methyl pemtamethoxy In teolate, a substance which 
was found to bo identical with the lactone of methyl 
2-hydroxy -3, 4'.5'.6'-pentamethoxydiphenyl-6.2'-di- 
carfcixylate. * 

; CO.O 

OCH, 


ITie knoppern tannin molecule is therefore probably 
compost of luteolio acid^ which is an oxidation 
product of gallotnnnic acid, and dextrose. 

— G. F. M. 


riinx; Syniheiir , and their tm in the tan^ 

',ru. E. Nihoul. Chim. ot Ind., 1919, % 102#- 



OCH* (X),CH, J OCH, 


Tannins; 
ncri 
1034. 

i\ BRIEF ac'couiit of Fischer’s synthesis of gallo- 
tannii; acid is followed by a <Iescription of the pro* 
perties of quinone. 1- 15 parts of (juinone per 
100 parts of hide is HuHicicnt to give a leatiier 
which is more resistant to the action of water, 
acids, alkalis, and wear than any oilier known 
loatluu*. Quinol i.s present in used quinone tanning 
liqiior.s, so that part of the (luiuone serves to oxidise 
the hiile substance; the nvsl combines with the 
oxidised product. Such catalysts as laccase, 
peroxydase, uei'tates of inangaiiese, •;erium, InJi- 
tliaiium, etc., ^^hicll facilitate oxidation, accelerate 
tlu^ quinone tannage and render the liijuors more 
idficient. Quinone is best dis,solved in slightly acid 
boiling water, when it will ktu’o lK»ttor Ilian in 
neutral or alkaline^ solutions. Tne solutions must 
not come into contact witli ve.ssels of metal or wood 
containing tannin. Quinone is particularly suit- 
able for the prelimiiiarv tannage of all kinds of 
leathers and for pnnenting too mueh falling after 
the hating of box calf. “ Syntans ” are a class of 
synthetic tannins prepared by condensing phcnol- 
sulphonic acids witfi formaldehyde in sliglitly acid 
solutiou. Stiasny (see this J., 1913, 775) suggested 
the probable formation of diplicnylmethano deriva^ 
tives which polymen.sed to amorphous products of 
, high molecular v.eighi , hut OriHUi {ibid. 1913, 776) 
con.siders that o-hy<lr()xy benzyl alcohols are first 
produced and these eondens© to form syntans. The 
jiroducts are bright in colour, viwy similar to 
natural tanning extracts, give semi-collodial solu- 
tions wliicli precipitate gelatin solutions, give a 
dark colour with iron salts. i)recipitaU‘R with lead 
acetate and aniline hydrochloride, and tan pelt into 
goo<l leather. Xeradol J), the cliief eonimcrcial pro- 
duct, gives a white leather wlion used nlono and 
IS extremely useful, m eombinatiou with other tan- 
ning mat/<‘rials, for aeci'lerating the tannage, in- 
creasing penetration and weight yield, or for giving 
a preliminary tannage or for re-tanning Indian 
sheepskins. Certain English products are superior 
to Neradol I), giving a whiter and more supple 
leather and are capable themselves of penetrating 

calfskin in a few hours. — J). W. 

• 

Leather; Theory of currying and fat liquoring of 

■ . W. Mmdler. Gerber, 1919, 45, 277—279. 

The unsaturated fatty acids in fish oils aro txin- 
verted hv uutoxidation into peroxides of the form 
.CH-CH , . , . , 

which with water split up into di- 

hydroxy acids, ,CH(()H).CH(OH), and an atom of 
oxygen. This active oxygon oxidises the poly- 
phenols present in the tannins of vegctahlo-tann^ 

: upper leather, apfiarently forming substances of a 
quinone character, which are quite insoluble and 
' similar to the phlohn phenes. According to the 
author’s “ peptisatiou theory” upper leathers 
tanned with pyrogallol tannins contain a large 
amount of peptisers of the pyrogallol class which 
aro thus oxidised into insoluble poptised siib- 
stance.*^. The.so greatly increase the waterproofnesB 
of the leather and dimini.sh the amount of water* 
soluble matter in it. This theory explains the 
formation of solid hydroxy-acids from fish oils and 
the necessity for damping the leather befoiie curry- 
ing. There is also a physical side to this theory, 
j the action of currying and fat-liquoring agents 
I being attributable to the formation of emuln^iw., 
j The greaj^r the viscosity of the oil used the mdf# 
' suitable is it for this purpose, Glacd leather tha^qi* 



lactmre 4* f 

<joiloid*<;Semicar impregnation of the skin wth rat. 
The alum acts as a peptiser just m vegetable tan- 
ninui do in the preparation of various salves, oint- 
ments, and lubricants where they are empby^. 

flasein: Improvement in making J. L. 

Sainnji.s. Ind. Eng. Chem., 1919, H, 764— 767. 


tions of sodium and imtasnnid at oon- 

centratidns below iV/20, In the same way the 
adsorption reaches a maximum. A furthet increase 
in the concentration of the alkali effects no change 
in the adsorption, but reduces the amount ef 
swelling. In ammonia solutions the swelling and 
I the adsorption increase continuously with increase 
in the ammonia concentration up to 0*8 N. (See 
also J. Chem. Soc., Dec., 1919.) — J. F. S. 


iSi’ECiFK'ATioNs .No. 11,018 A of tho Buroau of Air- i 
cruft IVodncfcion, U.S.A., for casein intended for I 
g/uo-niaking describe a particular method for the 
/jjanufacture of the product, which must havo the 
loiloH'ing charact(!ristics : — (1) Must pass through a 
/>0-mesh screcui; (2) must not contain more free acid ' 
than is e(nuvalent to 3 c.c. of A/IO sodium hy- 
dro-xide solution per 1 grm. of moisture-free casein; 

(3) fat not to exceed l'5% of the anhydrous casein; 

(4) ash not to oxochkI 3% of the anhydrous casein in 
the case of natural sour caseins, and 4‘6% for sul- 
phuric or hydrochloric acid caseins; (5) moisture : 
not to exceed 8% ; (6) nitrogen not less than 14'25% ; 
on the anhydrous, fat-free and ash-free substance. ! 
Variations in the ash and acid contents are tho 
main causes of trouble in the use of casein for glue- 
making. An extra grinding of the curd renders it 
more aecossiblo to tho washing wattu* and gives a i 
product (ontaining less impurities than many ‘ 
samples of commercial caseins, but would he expen- 
sive in practiw. Tho use of an excess of acid for 
curdling tho milk reduced tho amount of ash in 
tho cu.soin, but tends Ui make tho curd loo.se insUuid 
of compact, so that the minimum amoinit of acid ! 
is the most satisfactory. Tho most suitable kun- 
perature for the |)recipitation is between 9iP and 
KK)'^ F. (32'^" 38 ’ 0.). To preveiikmechanical inclu- 
sion of part of the aoid in the curd first formed, 
it is advisable' to add the acid slowly, while the ; 
milk is vigorously .stirred. Tho following revised 
method of making casein was based on these obser- 
vations: The skim milk is heated to 95° F. (36° C.) 
in a metal or wooden vat by direct steam from a 
pipe of not less than ^ in. diam., and during the 
curdling is stirred with a wooden hay rake. For 
each KKK) lb. of milk 1 pint of sulphuric or hydro- 
chloric acid is used, after dilution with an equal 
(piantity of water. The acid is added to tho milk j 
in a thin stream or streams, and tho mixture vigor- : 
ousiy stirred until a clear w'hoy is obtained. After ; 
settling for a few minutes the whey is drawn off : 
through a strainer, and the curd is stirred in the 
vat with wakr at 95° F. e(iual in weight to a 
fourth of the milk use/i. The washing \yater i.s ; 
drawn off and the curd pre.ssed and dried. If 
cooked curd is require<l the w'ashod and drained 
riird is covered with hot water and heated to 
l^o._j 9 Qo Y (82°— 88° C.) until i-t eoagulaks | 
into a compact mass. Five samples of casein made j 
by this method contained 51 2 to 617% moisture; 
1*98 to 2'80% ash, and had acidity per grm. equiv. 
to 8*33 to 9*6 c.c. A/l alkali— C. A, M. 

Formaldehyde-gelatin jellies; Cri/stallisation phe- 
nomena irt . W. Moeller. Kolloid Zeits., 

1019, 25, 67—71, 

Thu formation of spliaro-crystals in the crystallisa- 
tion of formaldehyde-gelatin jellies is attributed to 
the orienting influence of the formaldehyde con- 
densation and polymerisation products on the o- 
geiatin raicellsp. In the spherical crystal formation 
the individual mioellse are arranged radially in 
the form of concentric spherical sheaths and behave 
optioally as a crystalline drop. (See also J. Chem. 
8^., Dec., 1919.)-J. F. S. 


Frotein molecule; Chemical nature of the adsorp- 
tion of acids and alkalis by the . Molecular 

mechanism of colloidal behaviour. 111. R. S. 
Bracewell. J. Amor. Chem. Soc., 1919, 41, 1611 — 
1515. 

The acid-adsorbing power of proteins (fibrin, gela- 
tin, etc.) is mainly due to the free amino-groups 
present. (See also J. Chem. Soc., Dec., 1919.) 

-J. F. S. 

Patents. 

Liming and tanning of hides. G. Randall, Wor- 
cester. Eng. Pat. 133,823, 21.11.18. (Appl. 
19,120/18.) 

Hides are suspended or supported edgewise from 
a rigid frame resting on the sides of a pit along 
the i)ottom of which are laid a number of perforated 
pipCvS, through wOiich compressed air can ho dis- 
tributed, during liming and tanning, throughout 
the entire horizontal dimensions of the i)it and in 
an upward direction, thus stirring up all sediment 
in tho liquor. — D. W. 

Glue; Froccss of making . J. H. P-niton, 

Assignor to Osro Chemical Co., Chicago, III. 
U.S. Pat. 1,318,106, 7.10.19. Appl., 17.8.16. 
Alkali is thoroughly stirred into a mixture of flour 
or starch and water, tho excess of alkali neutralised 
w'ith sulphuric acid, and afkrwards a resin size, 
first mixed with water, is incorporated with the 
pihduct.^ — D. W. 

riasdc mass [from yeast] and process for making 
same. E. Krause, Skglitz, and H. Bliicher, 
Loipzig-Gohlis, Germany, Assignors to Chemical 
Foundation, Tnc. C,8. Pat. 1,319,666, 21.10.19. 
Appl., 20.8.15. 

See Eng. Pat. 76 of 1914; this J., 1915, 972. 

Vifcing, staining, and mordanting. Eng. Pat. 
132,315. See VI. 

XVI.-S01LS; FERTILISERS. 

Soil; Adsorption phenomena in . D. J. His- 

sink, Chem. Weekblad, 1919, 16, 1128 — 1146. 

The author points out the fallacious interpretation 
of tho results of experiments, notably those of van 
Boniinelen, on the relative adsorptive pow’er of 
dilFeront soils for tho cations sodium, ammonium, 
potassium, calcium, and magnesium. The amount 
of a cation adsorbed from a solution depends on the 
amount already adsorbed in the soil. In order to 
ascertain the relative adsorption affinities of 
cations, it is therefore necessary to treat the soil 
containing only one adsorbed cation with solutions 
of tho others. Experiments with clay containing 
only ammonium as adsorbed cation gave the follow- 
ing do.sccnding order of adsorptive affinity: mag- 
nesium, calcium, ammonium, potassium, sodium. 
From experiments with “ artificial soils,’* t.e., 
“ permutit,” it is concluded that the ferric ion is 
not contained in these in such a way that it can 
enter into adsorption equilibrium with other 
cations in solution.— W. S. M. 


Pihrin; Swelling of in alkalis. Molecular 

mechanism of colloidal behaviour. II. R. C. Tol- 
man and R. S. Bracewell. J. Amer, Chem. Soc., 
1919,41,1603-1610. i, 

The sweHing of fibfin raachet a maximum in solu- 


Cyanamide and dicyanodiamide ; Action of — — 
on the develojment of maize. P. Mas A Vila, 
and M. Lemoigne. *Compt6S rend., 1919, 169, 
804r^7.' , , 

CTANAXint at a behoentration of O’i02 gm. par 
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Ivtre if toxlo both to th» i^riDthiatioii of maise seeds 
and to ilio groartb of maise ee^ngs. Dicyanodi> 
amide does not eaert any toxic effect at this con- 
centration, but is useless as a source of nitrogen to 
the young plant. — W. G. 

Crab grass (Digitaria sanguinalis) ; Composition of 

the ash of as affected by the soil in which it 

is grown, G. D. Buckner. J. Amor. Chem, Soc., 
1919, 41 , 1384-1385. 

Although quite similar in appearance, a specimen 
of crab grass growing in the middle of a limestone 
road (a) was found to differ considerably in its 
inorganic constituents from a sample grown in 
garden soil (b), as the following analyses indicate : — 



Ash In 



In the ash. 



air-<Iri(-(l 



— 



Baniph'. 

P.0,. 

SiO,. 

CuO MkO. 

k,(). 

A. 

17-40% 

4 •02 

i4r>(» 

5 40 :C42 

;J2 Sri 

IK 

20-84 

401 

14 00 

:V7£> 208 

:>9-ri0 


-J. C. W. 


Tar vapour; Determination of the constituents in- 
jurious to plants contained in and the dis- 

tinc^n between their aetion and that of other 
iniimons luipours. It. Kwcrt. Laiulw. Jahrh., 
1917, 50, 095. Cheni.-Zcit., 1919, 43, Hop., 213. 
Tau vapours always produce the same d<3Ktructive 
effects in the leaves of plants. These characU'ri.stit' 
appearances are produced particularly by flic higli- 
boiliiig constituents of the anthracene oil, anthra- 
cene, mothylanthracenc, acrid im*. and hydro- 
acridine. The tar oils act in the following order — 
.Vnthracene oil, heavy oils, iniddlo oils, light oils. 
T|ds injurious action on green plants is the opposite 
of the preservative action of tar which aristes from 
the destruction of bacteria and fungi, also due 
to anthracene compounds. These componnds are 
also the cause of tar itch in man, formerly attri- 
buted to tlie phenols. On comparing the injurious 
action of tar vapour with that of the vapours of 
sulphurous acid, hydrochloric aoid, and ammonia, 
it was found that tlie action of the former was con- 
fined to the (Epidermis of the leaf exposed to the 
light, whereas tlie action of the latter took place 
on the under surface of ilje loaf and in the chloro- 
phyll cells under the epidermis. — J. H. 3. 

Carbon [in soils']. Hibbard. See XXI IT. 

Patents. 

Cellulosic materials. Ger. Pat. ,305.120. See V. 

Destroyinq plant pests. Gcr. Pat. 312,465 
See XIT. 


XVII.-SUGARS; STARCHES; GUNS. 

Syrups and molasses from sugar-rane ; Composition 

and calorific value of . C. A. Browne. J. 

Amer. Chem. Hoc., 1919, 41 , 1432- 1440. 

The materials examined wore: a sample of the 
clear mother liquor from concentrated sugar-cane 
juice, iintreaUHl with chemical agents;, a sample 
of open-kettle molasses (juice treat^ with sulphur 
dioxide, limed, heated, strained and concentrated 
in steam-heated pans); a sample of first Cuban 
molasses (ordinary lime defecation), samples of 
refiner's syrup.s, and a sample of “ black strap ” 
molasses. It waa found that the calories derived 
from the organic non-sugars fluctuate with the 
carbon ^iontent of this fraction. The lime defeca- 
tion process is accompanied by the formation of de- 
hydration products with higher carbon contents 
and higher calorific value; filtration over bone- 
hiack causes the removal of calcium salt* of such 
acids as gl;^cimc acid, giving a lighter lyrap with 
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LactoHj SoluhUiiy of . icfwn of ^dds and 
tdkalis on lactose, £* Saillard. Chim. et Ind., 
j 1919, 2* 1035— 1086. 

i The following table gives the solubility of lactose 
f as compared with that of sucrose at various tem- 
peratures: — 



K ilcB. of sugar jj 


! Kilos, of tngtkr 


per 1 kilo, of wat^ir. |i 


j i>er l kilo, of water. 


Anhydnms 



i Anhydrous! 

Temp. 

lactose. 

Sucrose, j 

Temp. 

1 lactoso. 1 Buoroeo; 

"'"t’.' ; 

21-5 1 

0 20 

2 0U 

X- 

48 

0-421 I 2*65 

28 j 

024 

2 1(J 

57 

0-50 1 2-7« 

38 

o-:to7 

2 34 

05 

0-77 3-03 


Lnctoso is hydrolysed coinplotoly when 5 grins, of 
the sugar is dissolved in 100 (\e. of water and 10 o.c. 
of hydroehlorie acid (2‘V^ IT, sp. gr. 1'19) and the 
solution heated at IM)'^ C. for 90 mins.; under the 
same conditions as to toinperature and time, 

' lactose is not hydrolysis! hy 10; acetic a<‘id solu- 
tion. When 3*5 grtus. of lactose is heated at 90® C. 
for 2 hrs. witli JOO c.c. of water containing 1 grm. 
of sodium hydroxide, 0*04 grin, of the alkali is 
noutralisiHl and 85 of the lactose is decomposed 
or destroyed. — W. P. S. 

Sfareh coagulation ; Drcdomiualinq influence of the 
degree of dispersion of starch solutions on the 
so-called — . H. Sallinger. Kolloid Zeits., 
1919, 25, 79 -81. 

The coagulation of starch solutions by ptyalin 
■ occurs more rapidly the laigm- tiu' (piantity of 
ptyalin addid. I’lie amount of eoagiiluni decreases 
and th(^ quantity of maltose foniK'd increases with 
; the amount of ptyalin. Starch solution heated to 
I 110® ('. under atm. pressure coagulates more 
slowly and yields about a quarter as imieh ooagulum 
and rather more in;dtos<'i than unheated starch, 
'fhe experiments eontirm the vif‘w of Lintner that 
it i.s unnoeessary to assnine the oxiskmce of an 
enzyme ainylocoagulase in malt extract which is 
' capable of coagulating starch. (See also J, Chom, 

: Soc., 1919, i., 575.)- J. F. H. 

Caper from bagasse. Little. See V. 

Patent. 

Cellulosic materials. Ger. Pat. 305,120. See V. 


XVni.-FERHEHTAT10N INDUSTRIES. 

Alr.oJiolic fermentation in an alkaline medium; 
Character of — — . II. Fermentation with liv- 
ing yeast in all- aline solutions. C. Neuberg and 
J. Hirsch. Biochem. Zeits., 1919, 96, 175- 203. 

Tn the fermentation of sugar hy yeast in the 
presence of sodium hicarhonato a portion of the 
acetaldehyde which i.s formed as an intermediate 
product i.s not reduced to alcohol, but is converted 
into an cquirnoleoular mixture of acetic acid and 
alcohol. Glycerol is produced simultaneously. 

~8. S. Z. 

Fermentation; Application of the fixation method 

in baeterkd . I. Acetaldehyde as an inter* 

mediate product in the fermentation of sugar, 
mannitidf and glycerol hy B. coli and dysentery 
and gas gangrene organisms. C. Neuberg axgl 
F. F. Nord. Biochem. Zeits., 1919, 96, 133—168. 

i Bt using sodium sulphite and calcium sulphito M 
j “fixing" agents, acetaldehyde is shown to be 
formed aa an intermediftte prodnet in the ferment^ 
I tion of sugar, manuitoi, and i^b^rol by 
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dysentery and gas gangrono organisms. (See also 
J. Chem. Soc., 1919, i., G12.)-S. S. Z. 

Ftrmentation; Appiic.diuni of the fixation method 

in Imtenal . //. IhUihlishiaent of an 

iicetuldehyde stoije. in oreiic acid fermentation. 
C. Ncuhorg and F. F. Xoid. lliochem. Zeita., 
1911), 90, 15H— 17.5. 

Bv using calcium .sulpliitxi an a “ fixing ” agont the 
formation (jI acctaldcliydo as an intermediate pro- 
duct in acetic acid fermeiitation ha.s heen estab- 
lislied. (See also .1. Chem. Soc., 1919, i., 612.) 

-8. 8. Z. 

Yeast; Content and formation of invertase in . 

H. von Fubu' .and 0. Svanbi^rg. Z. physiol. 
Chem., 1919, 106, 201- 219. 

Thk inversion capacity ol yeasts examined wa.s 
tound to bo constant. The optimum t^'inpernture 
for irivertase formation was 26'"'’ 1)0° C. The for- 
mation eeasisd at about O.V-^ C. The reaction of the 
medium influenced the formation and destruction 
of the enzyme; the invertase was d(*Kt roved at a 
hydrogen-ion ( om mitration of pH = 2, but its form- 
ation wa« favtaircd by higher concentrations. Tlu' 
invertaae of fresh living yeast eonhl not bo washed 
out with water at 10° C\ (S(k; also J. Chem. Soe., 
1919, i., 611.) - S. 8. Z. 

Yeasts; AiKjmfiifat ion of the ralidase actiriti/ of 

. fl. von Kiih'J' and I. Iniurin. Z. physiol. 

Chem., 1919, 106, 012- .‘117. 

The catalaw of Sa('('h(tromyccs fhennanfifitnum is 
activatixl by chloroform, but not by a higher tem- 
perattire. Sunlight ivsitriets tho action of cata- 
fasc in living yeast cells, whilst X-rays have no 
tdfcet on it.-- 8. 8. /. 


VotutUe fatty acids. Ileillv and liiekinbottoin. 
See Xil. 


Metaholin and an tih(>( in of yeast. Vahlon. 
See XX. 


n-Bntyl nlcohol-acetonc-iratey. Ueillv and llalph. 
See XX. 


n-hutyl alcohol. Orton and 9 ones. See XX. 
Patents. 

Funyi, espeoadty film yeasts; Process for the cul- 
ture of — — . F, Flirlich, Breslau, and Con- 
sortium fiir Flektroehemisehc Ind., Nuremberg. 
Cer. Pat. ;U3,167, 22.6x16. 

Foil the prodm.tion of proteins by a bioehemical 
incthod, ttuitahlo fungi are cultivated in a solution 
in which acvtahlehydo, its jHjlyiners, condensation 
products, or deriv.itives, eay.', paraldehyde, ethyl 
acetate, aldol, aldehyde-ammonia, are the sole 
sources of carbon. I’ho yeasts may he previously 
acclimatised by growth in tho usual nutrient media 
ill the presence of acetaldehyde etc., and then 
further developed in the solutions enumerated 
above. Suitable fungi are film ymusts and the 
species Pidia, ]Vd(ia Hansen, ]Vilha Safnrnis, 
tUocker, Oidiiim lactis, and PeniciUium ylaucinn -. 
Torvla will not grow in aeetaldeliyde. — A. de AV. 

Hops; .ipparatus for the erirnction of oils ami 
resins from F. VV. AVolff, London. IJ,8. 

Put. l,;n9,9SI, 28.10.19. Appl., 30.6.17. 

See Kng. Pat. 107,155 of 1916; this J., 1917, 936. 

Celluhsic materiah. Ger. Pat. 30;"), 120. See V. 

Sidphit e-cell u lose waste liquor. Ger. Pat. 313,007 
See V. 


(Jlycerin. Ger. Pat. 310 , See XII. 

Plattkma$m [/rom U. S. Pot. 1,3U 

Sit xm, w 


mA.-Foo]>s. 

Milk; Incorrect calculation of the avhage fat con- 

tent of and its practical significance. E. 

Vollhaae. Milchw. Zontr., 1919, 48, 225—227. 

1\ calculating the average fat content of a number 
of different milks, the quantity of milk should 
always he taken into consideration, particularly in 
ca.ses whore samples arc drawn at the time of 
milking individual cows. The difference made by 
the introduction of the quantity factor is, however, 
qiiiG^ small tit rarely cxce<‘d.s OT 0, and old statis- 
tics may bo used generally for purposes of com- 
parison. — AV. P. 8. 

Average values; Calculation of [in milk 

analysis]. A. Btdire. Milchw. Zentr., 1919, 48,. 
227-228. 

The difference lx‘tW(H?n tho average fat content of 
milk calculated as the simple arithmetical moan of 
tho poreontages of fat in a number of milks and 
that obtained when tlie quantities of the milks are 
taken into consideration is usually not more than 
(fOSl even when tho quantities of milk vary from 
1-25 to 40 litres.— AV. P. 8. 

Y it rites; Determinai ion of small ejuaniities of - - 
especially in salted meal. Auerbach and G. 
Jiie.sH. Arh. RiuchsgosuudheitsHiute, 1919, 5I„ 
532-555. 

The colorimetric deteiriiinatiou of nitrites l>y 
mean.s of m-i)henylonc(liamino is inaccurate owing 
to the relationship iK'tweeii the concentration and 
: tho intensity of colour not agr<H.*ing with Beer’s law, 
and also owing to tl)e i nil nonce of cliloridcs. These 
errors are eliminated by adding sodium acetate and 
; acetic acid to tlie nitrite solutions. The filtered 
<'xtract from the meat is treated with colloidal iron 
hydroxide eolution to precipitate ])roteins and 
colouring matter ami filtered, and 50 c.c. of the 
filtraite (~1*88 grm. of flesh) is treated with 1 c.c. 
of 10% sodium acetate solution, 0‘2 c.c. of 30% 
acetic acid, and 1 c.c. of a 0‘5 solution 
of //i-))heny!enediamine liydrochloricle rontairiiiig a 
few drops of acetic ac id. Tlu* coloration produced 
is compared witli that given by standard solutions 
(d pure sodium nitrite {c.g., O’Ol to 0’3 mgrm. in 
50 e.e.), which have Ixs'ii treated with 0'25 grni. of 
sodium chloride, and then subjected to tho same 
trcnitinent as tlio meat extract. About 95% of the 
nitrite originally present in the meat may thus he 
determined. It was found in j)ractice that, at most,, 
a few ingrms. of nitrites ])er J(K) gnus, was present 
in meat which had Ixxui salUal for scneral wi^eks 
with ordinary salt containing about 5 of potas- 
sium nitrate. Only in one instance, and tljon oiiiV 
in the exterior portions, did tho ainount exceed I'D 
mgrms. per 100 grms. In the ca.so nf meat salted 
with salt containing a large amount of nitrite the 
latU'r had penetrated uiiiforndy int.o the llcsh, and 
the exterior portions contained from 10 to over 40 
mgrms. of scxliiim nitrite i)er 1(X) grins. Syntheti- 
cal sodium nitrate c-ontains as a ruIdUoss than 0*5% 
of sodium nitrite; this amount of Jmpurity does- 
not prohibit the use of the technical nitrate for 
pickling purposes. AVhen, luiwover, the amount of 
nitrite exceeds 15 mgrms. per 100 gnus, of meat,, 
the conclusion may he drawn that nitrites have 
been used for pickling.— C. A. M. 

Baking powder; Practical experiments on the 
efficiency of - — K. Brauer, Chem.-Zeit., 
1919, 43, 64,5-4)47. 

Kesults of baking experiments showed that the- 
quantity of baking powder used should be such that 
0*8— 0'96 grm. of carbon dioxide is evolved per SOO* 
grins, of dough (not flour). A larger quantity of 
I powder does no hartUi but w unnecessary, 

j The increase in the Tolume of the dou^ during; 
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baking is due, to some oxtent^ to the action of atoam j 
4 iriart from that of the evolved carbon dioxide. I 

~W. P. S. I 

1 

Sulphur; Modified Benedict method for the estima- j 

twn of in feeds, fmes, and foods. J. O. • 

Halverson. J. Amer. Chem. Soc., 1919, 41, 
1494~-15a3. 

About 3'44 grms. of fer^ces, or 2*7476 grms. of food 
is rolled up in half a filter paper ana placed in a 
tiOO c.c. Kjeldahl flask. Ten to 15 c.c. of hot waWr 
is added and the flask heated on a stt'ani bath with 
slight shaking, 20 c.c. of a mixture of concentrated | 
ana fuming nitric acid (1:4) is added, the flask | 
closed with a small funnel and allowed to stand for 
12 hours. The mixture is then digested on a steam 
bath for four days, with occasional shaking. At 
the end of this time a further 10 c.c. of the acid 
mixture is added and the digestion continued until 
the solution is clear, when it is transferred in por- 
tions to a 600 c.c. evaporating basin and treated 
with 20 c.c. of Henedict’s reagent (200 grms. of 
cr.vstallised sulphur-free c'opper nitrate and 50 
rms. of jM)tassium or sodium chlorate per litre) 
uring eva])oration to complete dryness. It is then 
slowly baked on a sand bath. The blackened resi- 
due is heated until it fuses, and then the tempera- 
ture is reduced so that it solidifies slowly. About 
20 c.c. of hydrochloric acid (1:4) is added and the 
mixture heated for 15 minutes on a steam bath. 
The clear solution is filUwed, made up to 100 c.c. 
with water, heated to boiling, and treated with 10 
c.c. of boiling 5% barium chloride solution from a 
drop]>er; the addition should take four minutes. 
The precipitaU* is digested for two-thr(M> hours on 
a hot plate and then allowed to .stand for 48 hours 
and filtered. — J. F. S. 

Nitrogen distribiitwn [in 2>7ofc?n5] ; Cause of and 
remedy for certain inaccuracies in If ausmann\% 

tocthod for . S L. J(ylidi and S.C. Moulton. 

J. Amer. Chem. Sh)c., 1919, 41, 1526 1501. 

Thk proportion of amide nitrogen obtained by 
Hausmann’s method as modified by Osborne and 
Harris (this Journal, 1903, 655) is con.stant 
and does not depend on the quantity of magnesia 
added to tlui distillation mixture. The per- 
centage of nitrogen contained in the magnesia 
precipitate is higher the greater the quantity of 
magnesia employed in distillation, ('onversely tlie 
proportion of monoamirio- and di ami no- nitrogen is 
the smaller the larger the amount of magnesia u.sed 
in distillation. Jn order to obtain uniform results 
and a minimum of “ hiimin ” nitrogen it is neces- 
sary to u.'-e tlu' least possible amount of magnesia, 
which is suflicient to render the substame distilled 
alkaline. In the case of plant and animal mat4TialH 
the uniform application of 1 grin, of niagnc^sia is 
satisfactory, wliilst in the case of proteins 0*5 grm. 
is sufficient. — J. F. fS. 

Polypeptides of which cystine forms a constituent ; 

Synthesis of . E. Abderbalden and H. 

Spinner. Z. physiol. Chem., 1919, 106, 296—309. 
Tur preparation and pro])erties of a series of poly- 
peptides containing cystine are described, and also 
the action of alcoholic aqueous ammonia and alco- 
holic ammonia on dichloroacetyl-Z-cystino. (8ee 
further, J. Chem. Soc., 1919, i., 576.)— S. S. Z. 

Polypeptide synthesis; Problem of the physiological 

. E. Abderbalden and H. Spinner. Z. 

phjTsiol. Chem., 1919, 106, 309 — 312. 

Olycocoll and bonzaldehyde in absolute alcohol and 
sodium hydroxide produce a condensation product 
identical with the benzyiidene compound of iso- 
diplienyl>oxethylamine, small needlea, m. pt. 132*^ C. 

In the presence of potassium perman^aiiate 
nbote oom^nndt produee4>eii»no aold aid hippuHe 


Hydrogenated faU, Riess. Set XII. 

Volatile fatty acids, Reilly and Hickinbottom. 
See XII. 

Casein. Samiiiis. See XV. 

Adsorption by proteins., Bracewell. (S»eaXV. ^ 

I Syrups and molasses. Browne. See XVII. 
lAiriose. Saillard. See XVII. 

Patfnts. 

Dryers: Fruit and vegetable . F. E. Bo3^, 

l^enoir, N.C., II.S.A. Fng. Pat. 133,266, 30.4.19. 
(Appl. 10,708/19.) 

A 8KR1K8 of trays are .sunported one above another 
over a source of heat. F.ach tray has a set of U- 
shapod legs of different sizes at each end, journaled 
on a rod under the tray, so that one or more of 
them can l>e folded under the tray and thus enable 
the distaiKHj betwwn the trays to he varied. A 
bar at each end ]>revent« the legs from collapsing. 
The sun’s rays may also 1 h^ used as a source of 
heat, in which ease the trays stand singly, and each 
is provided witlj an insect-proof <'over kept in place 
hv bar.s or weights at the ends of the tray. 

-J. H. J. 

Lupin-seeds; Treatment of for conversion into 

dietary products. A. Backliuus, Berlin. Oer. 
Pat. ;i(J7,740, 31.8.17. 

Tiik hchmIs are st'parated from their hard fibrous 
shellrt, freed from fat by extraedion, steamed to 
coagulat<^ the albumin, and then treated at a low 
or moderate temperature w ith a 5% aqueous solu- 
tion of salt or jM)t{issiuiTi chloride, washed, dried, 
and ground to mmr. The 5% or so of fat obtainea 
is freed from bitter principles etc., by the usual 
methods of refining oils with alkali, aftiT which it 
can Ik) us<kI as a raw material for the manufacture 
of margarine. The flour is statcMl to Ixi suitable for 
broad-making ek;. — A. do W. 

Lupin-seeds; Pemovol of the hitter principles from 

. J. 1). Kitxlel A.-(l., Berlin-Britz. Ger. 

Pat. 312,948, 3U.9.17. 

Thk fat-free coursely-grouiul seeds are treated with 
a(|ueouH solutions of alkalis or salts to inhibit their 
swelling in alcohol, the soaked meal rapidly dried 
and then extracted w itli dilute alcohol. — A. de W. 

liaiicif; Treatment of — A. lloinomann, Berlin- 
Wilniersdorf. Ger. Pat.*J13,022, 26.4.17. 
SraouTKi) barlej' grain is softened by soaking, dried 
k> its original waku* content, kiln-dried, the chaff 
removed, and the aleurone layer, together with tlio 
germ, used as a meal of high fat and nitrogen con- 
tent. The groats obtained are claimed to bo of 
good flavour and more easily (*ooke<l. — A. de W. 

Flour, grain, etc.; Removal of mouldy smell and 

flavour from . M. von Gersdorff, Berlin. Ger. 

Pat. 313,159, 4.4.18. 

Frour etc. is treaU?d with heated wood charcoal, 
lime, etc., at the same time as, or sub«e<|uently to, 
treatment with ultra-violet rays. For example, 
the eximsure to ultra-violet rayn may bo effected in 
a heated vessel, the walls of which consist of char- 
coal, lime, or the like. — A. de W. 

Carcases of frozen meat; Electrical jwocess for 

thawing . A. U. Alcock, Melbourne, W, 

Brander. East Malvern, and H. J. Wagstaff, 
South Yarra, Victoria. Eng. Pat. 132,221, 
14.10.18. (Appl. 16,749/18.) Int. Conv., 5.9.18. 

VegetaUei and other substances or mottfiglt; 
Apparatus for drying . J. H. Morton, Lon- 

don. U.S. Pat. 1,319,005, 21.10.19. Ap^., 
11.8.19. - 

Iwp Bng. Pafc 130,714011918; thii J,, 1918, 788 a. 
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Coatir^ iron plate. Ger. Pats. 313,189— 90. See j 

Vitamine preparations. Kng. Pat. 133,183. See | 
XX. 


X1Xb.~WATEB PURIFICATION; 
SANITATION. 

rhosplioric acid; Volumetric estimation of in \ 

sflwnye. AV. Marzahn. Hygien. Rdsch., 29, 
32.5 - 527. Ciiein. Zcntr., 1910, 90, IV., 664. ; 

PiiosriiORic acid is procipitaUxl as ammonium j 
phoHphomoi.vbdato, whicli is dissolved in excess of ' 
potassium hydroxide and the excess of alkali 
titrated with sulphuric acid, i'or example, 100 c.c. | 
of the sewage is boiled vigorously with 20 c.c. of ! 
concentrated nitric acid, and whilst still hot ' 
treaUal with 50 c.c. of ammonium molybdate solu- 
tion. The mixture io well shaken, allowed to stand 
for five hours, and the precipitaU^ is filtered off, , 
washed with water containing ammonium nitrate j 
and nitric acid, mixed with lOO c.c. of water, di.s- ; 
solved in excess of caustic potash, using phenol- | 
phthalein as indicator, and the excess of alkali i 
titrated with sulphuric acid, — S. 8. A. 

Bladder swellings; Malignant among workers 

in the organic chcmictd industry. M. Nassauer. 

Z. angew. Chem., 1919, 32, 33;i— 336. 

Malignant bladder swellings, or bladder carci- ' 
nonies, a. sort of cancx?rou8 growth in the bladder, 
is caus<.*d by the continual inhalation of the diluted 
vapours of aniline extending over a period of ^'cars. 
Other organic l)ase>s, with the possible exception of ; 
benzidine, do not apparently cause the disease, and 
even in the latt('r case it is probably the aniline, 
formed as a by-product w’ith the benzidine, which 
indu(^.s the di.sease. Ont'o a worker is afflicted with i 
the disease, wliicli can only be detected at first by 
the presence of w hite or red blood corpuscles in the i 
urine, little can l>e done beyond prolonging his life i 
for a very few years by immediate removal from ! 
the factory, regular cystoscopic control, intravesi- i 
cular destruction of the epithelial grow'th by i 
electro-coagulation, and eventually a bladder opera- ! 
tion. For this reason special precautions arc essen- 
tial in regard to the hygienic control of the 
workers, the construction and ventilation of the 
factory, and the prevention of aniline vapour leak- 
age from the apparatus. — G. F. M. 

Patfnts. 

Treating liquids with gases. Kng. Pat. 133,217. i 
See I. I 

Destroying plant pests. Ger. Pat. 312,465. See t 

XII. 


XX.-0B(iANIC PRODUCTS; MEDICINAL i 
SUBSTANCES; ESSENTIAL OILS. 

Meconic acid; Preparation and physiological action j 

of some derivatives of . L. Lautenschlagor. j 

Bioebem. Zeits., 1919, 96, 73“-^6. j 

Various derivatives of meconic acid were syn- i 
thesiaed and tested for their physiological activity. 
None of the preparations manifested any definite 
narcotic action. (See also J. Chem. Soc., 1919, i., 
609.)— 8. Z. 

Fenugreek seeds; The saponin in . H. E. 

Wunschendorff, J. Pharm. Chim., 1919, 29, 

18a-186. . ^ 

Tbb aaponin may be iselated ^y ^traotiiig tbe 


fat-free seeds with boiling alcohol, cabling the 
alcoholic extract, collecting the gelatinous precipi* 
tate which separates out, re-dissolving it in boiling 
alcohol, cooling the solution and precimtating the 
saponin with a large excess of ether. The saponin 
is thus obtained as a colourless, semi-crystalline 
powder, m. pt. 214® — 216® C. ; it is very soluble in 
water, slightly soluble in cold alcohol, and almost 
insoluble in petroleum spirit, acetone, chloroform, 
and ether. When hydrolysed by acids, it yields a 
sapogenin and dextrose. — W. P. 8. 

Serums and vaccins; Preparation and conservation 

of by desiccation in an absolute vacuum. 

F. Bordas. Comptes rend., 1919, 169 , 670 — 672. 

For the preservation of serums and vaccins it is not 
.sufficient to dry these substances. They must also 
he kept free from the action of oxygen and mois- 
ture. The author advocates the use of small Arson- 
val-Dewar tubes, capable of holding 5-— 15 grins, of 
the pulp dried in an absolute vacuum, the tube 
being scaled up prior to detachment from the pump. 
Such preparations may be safely sent to hot 
climates without any fear of losing their initial 
activity. — W. G. 

Yeast; Metaholin and antiholin of . E. 

Vahlen. Z. physiol. Chem., 1919, 106, 133 — 178. 
The author has prepared metabolin and antibolin 
from yeast which, although not quite identical with 
the similar principles previously extracted by him 
from the paiiorens of cuttle, resembled them in their 
principal properties. Metabolin aeceleratos 
uleoholic fermentation, antibolin has the opposite 
effect. These principles can bo transformed into 
each other by molecular rearrangement. An irre- 
versible metabolin has also been prepared from 
yeast and potatoes. This metabolin also accelerated 
alcoholic fermentation and reduced the amount of 
sugar in the urine of diabetic patients on tAvo 
occasions. — S. 8. Z. 

Hydroxy cholesterol. J. Lifschiitz. Z. physiol. 

Chem., 1919, 106, 271—296. 

The hydrolysis of cholesterol dibromide yields in 
the presenoe of sodium acetate a mixture wdiich is 
partly amorphous and partly crystalline. The 
amorphous substance is hydroxycholesterol. The 
double bond of the cholesterol which was eliminated 
by the bromination is thus re-established on hydro- 
lysis. The crystalline substance, in.pt. 139® — 141® 

C., is a modified cholesterol w'hich the author calls 
“ metacholMteroI.'' On boiling cholesterol di- 
hromide with alcoholic potassium hydroxide a 
hydroxy derivative of cholesterol is obtained which 
is not identical with the known hydroxycholesterol. 
The author proposes the name of “ isohydroxy- 
cholesterol for this substance. (See also J. Chem. 
Soc., 1919, i., 591.)— 8. 8. Z. 

Hydroxyphenylarsinic acids; Isomeric and 

direct arse nation of phenol. W. A. Jacobs and 
M. Heidelberger. J. Amer. Chem. Soc., 1919, 

41 , 1440—1450. 

A SIMPLE process for the arsenation of phenol is 
described. Phenol and dehydratenl arsenic acid are 
boiled together at 155®— 160® C. for 7 hrs., the 
mixture diluted with water, neutralised by barium ^ 
hydroxide^ filtered, the barium precipitab^ by sul- 
phuric acid, the solution neutralised Avith alkali, 
concentrated, and the arsenic acid salt precipitated 
by adding alcohol. Starting with 480 grms. of 
arsenic acid and 200 grms. of phenol, 120 grms. of 
pure sodium p-hydroxyphenylarsinate may be 
isolated. Among the by-products are o-hydroxy- 
phenylarsinio acid (14 grms.)^ Benda’s pp’-iiihydr- 
ox;ydiph6nyiamiuo acid (10 .grms,), and an 
acid probably op'^iiliydroii^^heiiylawiiio acid^ 
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from tiieir isomeridoB in giving a wino-red colour ! 
with ferric chloride. (8eo further, J. Chem. Soc.. 
1919, i., 604.W. C. W. I 

Oxidation of organic compounds with alkaline I 
potassium permanganate. Part /. Oxidation of 
acetaldehyde. Part II. Oxidation of glycol, gly- 
collie aldehyde, glyoxal, glycoUic acid^ ana gly* ; 
oxylic acid. W. L. Evans and H, Adkins, j. 
Amer. Chem. Soc., 1919, 41. 138/)— 1414. 

In continuation of the work on the oxidation of 
alcohol (this J., 1919, 793 a), it is found that be- : 
tween certain limits of alkalinity the yields of 
acetic acid from acetaldehyde are logarithmic func- 
tions of the concentration of potassium hydroxide. 
Below the lower limits the yields are quantitative, 
and a^ve the higher limits they are constant; they 
fall with rise of alkalinity and rise of temperature. 
The other oxidation products, oxalic acid and 
carbon dioxide, are formed in increasing amounts 
as the concentration of alkali and temperature in- 
crease. In the case of glycol, the sole product in 
oxidations at 50° C. with less than 0‘5 grm. KOH 
per litre appears to bo carbon dioxide, then up to 
3 grins, per litre the yield of carbon dioxide falls 
and that of oxalic acid rises uniformly, after which 
the ratio between the oxidation products is not 
affected by further alkali. Glycolhc aldehyde also 
produces carbon dioxide in falling amounts and 
oxalic acid in increasing amounts, but the yields 
are logarithmic functions of the alkali concentra- 
tion. Glyoxal behaves more like glycol; at 50° C. 
tho yields are linear functions of the alkalinity iij) 
to 45’5 grins. KOH per litre, aft<^r which the yield 
of oxalic acid is oonstant at 707%. Glycollic acid 
yields the same proportions of oxalic acid and 
carbon dioxido no matter whether the concentra- 
tion is 0*68 or 48 gnus. KOH per litre. GlyoxyUc 
acid corresponds with glyeollio aldehyde ; the yields 
are logarithmic funotioms of tho alkalinity. The 
curves connecting ihe yields of carbon dioxido and 
oxalic acid at 50° C, with alkali concentrations are 
identical in the cases of acetic and glycol! ic alde- 
hydes. It is therefore highly probahio that gly- 
c*ollic aldehyde is an intermediate product in the 
oxidation of acetaldehyde. The results indicate 
that tho oxidation of ail these compounds with two 
carbon atoms may be formulated thus; — 
CHgCHjOH-^H^CHO-CHsCOaH 

CHa ; CH OH >OH CH, CHO 
OHCHjCHjOH i 

i ■''-OH'CJKCO.H 

CHOCHO— I 

OHO C0,H-->C03 + 

‘ (See further, J, Chem. Soc,, 1919, i., 572.) 

— J. C. W. 

Pthylene chlorohydrin and Pjl-dichloroethyl sul- 
phide. M. Gomberg. J . Amer. Chem. Soc., 1919, 
41, 1414-1431. 

An account of work done on the preparation of 
mustard gas ” under the auspices of the U.S. 
Bureau of Mines, War Gas Investigations. The 
isolation of ethylene chlorohydrtn from the solution 
obtain^ by passing chlorine and ethylene into 
water is best effect^ by a combination of distilla- 
tion, salting out with sodium sulphate at 32° — ^33° 
C., and extraction with a suitable solvent. (See 
further, J. Chem. Soc., 1919, i., 567.) — J. C. W. 

Acrolein; Stabilisation of . /. Methods of : 

spontaneous alteration of acrolein. C. Moureu 
and C. Dufraiese. Comptes rend., 1919, 169, 
621—626. 

velocity of tho spontaneous ckhngfi of acrolein i 
deeaeryl (insoluble reem) Is Bb^n to ! 
iuBuflitioed by the presence of impuritiai, which I 


cause an acceleration. In the same way rise in 
temperature and increase in the intensity of 
illumination cause a marked increase in the rate of 
change of acrolein into insoluble resin. Similarly 
it is shown that the change of acrolein into soluble 
resin is accelerated by the presence of free b|ies, 
metallic salts, and certain compounds, such as 
hydrogen sulphide, the chlorides of arsenic, 
antimony, bismuth, and tin, and organic nitro-. 
genouB compounds. The two changes, nathely, con-* 
version into insoluble resin and conversion into 
soluble resin, cannot apparently proceed sixnul* 
taiioously in tho same sample of acrolein, although 
in some ca.scs one cliange may pioce<*d for a time 
and then l>e replaced by the other. — W. G. 

Acrolein: Stabilimiifni of . Empirical process 

Of .sfabilisat ion . (\ Mouhmi and A. Lepape, 

CompU'S rend., 1919, 169, 705— 70H. 

If crude acrolein, obtained by Hie tlehydriition of 
glycerol, is ishakcn with l(V of its weight of dry 
sodium bicarbonate, a proiluct is obtained whioll, 
if kept in iron bottles, in tho absence of air and at 
a temperature bi'low 30° CV, is stable for a long 
time.—W. G. 

Spirits of camphor; Anah/sis of . TJtz. Pharm. 

Zentralh., 1919, 60, 373- 378. 

The quantities of camphor and alcohol in a sample 
of spirits of camphor may 1 m' fonn*! by determining 
the sp. gr. and refractive index of the Hamplo. The 
refractive index of camphor is 1*4535 — r4!')37 at 
20° C:., and tho sp. gr. 0*9iH)0 at 15° V. ; these values 
are the same for both synthetic and natural cam- 
phor. From the data obtaimsl for tho sample 
under examination the iierccntagc'S of camphor and 
alcoljol are asccrlaincd by reference to a grtiph 
constructed from the results obtained with .soni- 
tions of known composition. — W. P. 8. 

Ohloropicrin. Part J. J. A. Gardner and F. W. 

Fox. Chem. Soc. Trans., 1919, 115, 1188--1194. 
CHLOHoriciiiN slowly deconiposos at its boiling point 
into carbonyl chloriih* ami nitrosyl cldorido, accord- 
ing to the equation COIaNOa (U)Cl^d NOCl. The 
decomposition takes place at the rate of about 2% 
per day, and the fact of its occurrence throws light 
on the divergent statements made on the physio- 
logical activity of chloropicrin and also fiirntshes 
an explanation of the varied chemical reactions 
which it undergoes. Tlie decomposition is not duo 
to the presence of traces^of moisture, as the cave- 
fullv dried HuhHtanc<‘ decomposes in the same way 
and at the same rate. — G. F. M. 

1I(do(jenated acetic esters: Catalytic reduction of 

. P. Sabatier and A. Mailhc. Compte.s 

rend., 1919, 169, 758-761. 

HAiiOGENATED acotic cstcrs may readily he reduced 
to the corresponding a^c'tic esters by passing their 
vapours along with hydrogen over reduced nickel at 
300° 0. The method gave good yields with ethyl 
mono-, di-, and trichloroacotatos and ethyl bromo- 
acetate. — W. G. 

Chloretone (trichl/ro-terlianj butyl alcohol); Some 

properties of . H. C. Hamilton. Amer. J. 

Pharm., 1919, 91, 61/F-648. 

Chloretone is unequalled as a general ansesthetio 
for experimental work, as its action is prolong^ 
and i.s uncomplicated by any serious effects on 
heart and circulatory system. As a hypni^io it 
probably produces the closest approximation to 
natural sleep that has yet been discovered ; whilst 
ds a local antes thetic, as compared by laboratory 
methods, it is almost as effective as cocaine, 
use is limited by its low solubility. Its SAti^ptio 
and germicidal action renders it valuable as a pva* 
servative, partiouiavly as a substitute for idcoluA^ 
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or heat eterilisation, for preventing the growth of : 
bAOterift in organic solutions. — G. 1. M. , 

n-Butyl alcohol-acetone-watcr; The syitem - . 

J Reilly and K. W. Ralph. Sci. Proc. Royal . 
Dublin Soo., 1919, 15, 597—608. 

Tub den.sitioH of a scries of mixtures of n-Wtyl ^ 
alcohol, acetone, and water have been determined, 
and by means of curves plotted from the results 
the comf)osition o^' an unknown mixture may readily 
bo obtained with a fair degree of accuracy if a 
donsitv detf^rmiiiation and the estimation of one 
constituent are made. The limit of solubility of 
n-biityl al(!ohol in water at 20'^ C. is 7‘9% and of 
water in n-butyl alcohol 20%. Acetone and n-butyl 
alcohol are miscible in all proportions, there being 
a slight increase of volume on mixing.— W. G. 

n- Butyl alcohol; Temperature of critical solution 
of a ternary mixture as a criterion of the 

purity of . Preparation of pure n-hutyl 

alcohol. K. J. P. Orton and I). C. Jones. Chem. 
Soc. Trans., 1919, 115, 1194-1203. 

The detection or determination of impurities by 
observation of the critical solution temperature 
(c.fl.t.) of a ternary mixture, a metluKl already 
applied to toluene (see tliis J., 1919, 811 a) has be<*u 
extended to n-hutyl alcohol, a 14% afpieous solu- 
tion of hydrogen chloride Ixdng chosen to pnxlmre 
the ternary mixture with the butyl alcohol. The 
system is extremely sensitive to hydrogen chloride, 
and the aqueous acid must be standardised with 
great accuracy iodo»netrically. Tlio method of pro- 
c^ure has alrca^ly been described {loc. cit.). Psing 
1 c.c. of hydrocholoric mid containing 13*994% of 
hydrogen chloride, and 0*4958 c.c. of pure n-hutyl j 
alcohol, an iipj^r c.s.t. at 43*55° 0. and a lower 
c.H.t. at 9*6° C. were found. The c.s.t. is extremely 
sensitive to the proseiico ot small (luantities of 
water, and, still more markedly, traces of homo- , 
loguos in the alcohol. Pure n-butyl alcohol for the i 
purpose of the investigation was prepared by con- 
verting the commercial alcohol into tlu< sodium 
salt of n-butyl salicylate, and decomposing the 
latter with dilute hydrochloric acid. The rccovercsl 
ester was reconverted into its sodium salt and was 
finally hydrolysed with 10% aqueous sodium 
hydroxide and the alcohol dried with potassium 
carbonate and distilled. The pure n-butyl alcohol 
hod sp. gr. 0'8l()17 at 14*4°/ 14*4° C.- -G. F. M. 

Vropyt alcohol; Veport on the use of in viedi- 

eivai prejKirations. lleirter and Juckonack. 
Vrtljscln'. f. Ger. Med. n. offentl. Saiiitiits- 
weseii, 1919 | 111. 1, 58, 1- 3. Cla in. Zontr., 1919, 
90, IV., 572. 

Pkoi'YL alcohol has Ihh'Ii su«r:gostcd reeenlly as a 
substitute for ethyl aUoliol in perfunu's and los- 
metics. Jl possesses similar but more concentrated 
pharmacological properties, ami is a stronger local 
stimulant than ethyl alcohol. Its allmmin-precipi- 
tating effect is greater tlian that of ethyl alcohol. 
Little is known of the effect of propyl alcohol on 
the human body, but a warning is uttered against 
its use in foods and drugs for internal use.— W. P. 

Methyl alcohol; Action of concent cal ui sulphuric 
acid on ~ — . J. Guyot and L. J. Simon. 

Comptes rend., 1919, 169, 655 — (k57. 

The yield of dimetliyl sulphate in the action of sul- 
phuric acid on methyl alcohol increases .steadily 
within limits with increase in the molecular pro- 
mirtion of Bulphuric acid in the reacting mixture. 
The complete reaction is really a balance of three 
reactions : — 

Hm+CH^OH -CH/HS().4-H,0 ; 
2CH;HSQ4 ; 

CH/HSO,+OH,Oir^H,SO,+(CH,)gO. 

In order to get the be&t yield of dimethyl sulphate 


it is necessary to aroid the presence of water or 
of excess of methyl alcohol in the reacting mixture. 

-W. G. 

Methyl alcohol; Action of sulphuric anhydride and 
of oleum on . Preparation of dimethyl sul- 

phate. J. Guyot and L. J. Simon. Comptes 
rend., 1919, 169, 795—797. 

Methyl alcohol is added to sulphuric acid (66° B., 
.sp. gr. 1*84) cooled to -18° C., and into this mixture 
is distilled the calculated quantity of sulphuric 
anhydride, or alternatively the methyl alcohol- 
sulphuric acid mixture is added to the calculated 
quantity of 60% oleum. In either case the mix- 
ture i.s subseriuently distilled under reduced pres- 
sure. A more direct method is to add 4 parts of 
()l) oleum to 1 part of methyl alcohol cooled to 
-18*^ C. and subsequently to distil the mixture 
under rediued pressure. By any of these methods 
the yield is over 90% of the theoretical yield. An 
allernative method is to pass the vapours of methyl 
ether into oleum until the whole of the sulphuric 
anhydride which it contains is converted into di- 
methyl sulphate and tlien distil the mixture. 

-W. G. 

Methyl chloride; Determination of in gas mix- 

tures. V. C. Allison and M. H. Meighan. 
J. Ind. Fng. Ghcm., 1919, 11, 943-946. 

V METHOD for the (letcrinination of methyl chloride 
in chlorinated natural gas depends on its solubility 
in glacial acetic acid. The gaseous mixture is 
mca.sured in a gas burette and then passed six 
times into a Hempcl pipette containing glacial 
aevtio acid ; the residual gas is brought back into 
the burette and measured. The contraction in the 
volume indicates the amount of methyl chjoride in 
the sample. The num1)er of times the gas is passed 
into the Hoinpel pipette sliould Ik? limited to six 
on account of the solubility of natural giis in 
glacial acetic acid One vol. of glacial acetic acid 
absorbs 4 vols. of natural gas or 40 vols. of methyl 
chloride. The method is reliable when the per- 
centage of methyl chloride exceeds 4()?'f, , as the 
solubility of natural gas is then very small, but 
below 40% the error of the determination is about 
4 or 5%. The? results obtained agree well with 
tliose found by the partial pressure method (this 
J., 1916, 947). Owing to the high temperature 
required, the eombustion method is not suitable for 
I he purpose. — AV. P. S, 

Acetone; Micromethod for the estimation of the 

tidal in blood. M. TJungdald. Bioeheni. 

Zeits., 1919 , 96, 345—362. 

The ae(*toiie is distilled into an excess of iodine and 
alkali; the solution is then boiled and the residual 
iodine eslimat<'d by titration. Small quantities of 
IJood (as little as 0*05 e.c.) can be employed. (See 
also J. CTiem. Soc., Dec., 1919.). — -S. S. Z. 

.4ccfonf»,* Micro-method for the estimation of . 

M. Ljungdahl. Biochom. Zeits., 1919, 96 , 325 — 
345. ^ 

The author noints out and di.scusse.s in detail the 
conditions wliich must bo observed in the iodo- 
metric titrations employee! in his micro-method for 
the estimation of acetone (see preceding abstract) 
in order to ensure accuracy. — S. S. Z. 

Methane; Chlorination of . J. Pfeifer, F. 

Mautbner, and 0. Reitlinger. J. prakt, Cheoi.i 
1919, 99 , 239-242. 

Suitable mixtures of chlorine and a natural gas 
collating of nearly pure methane, free from 
olefmos, but containing small amounts of oxygen 
and nitrogen, were passed orer antimony pentik 
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chloride or anhydrous ferric chloride contained in 
a quarts tube heated at 360*^ — 400^ C, With the 
former catalyst and the gases mixed in the proper* 
♦ ion of 1 vol. of methane to 2 vols. of chlorine, 
methylene chloride (5*8%), chloroform (20*3%), 
carbon tetrachloride (5*9%), and hydrogen chloride 
(32%) were obtained, 6-4% of the chlorine entering 
into reaction. With ferric chloride and e<|Ual 
volumes of tlie two gases, the suhstarices formed 
were methyl chloride (5*8%), methylene chloride 
(16*7%), chloroform (21*7%). and hydrogen clilondo 
(43*2%), 86*4% of the chlorine being used; when 2 
vols. of chlorine Avero employed to 1 vol. of methane, 
there were obtained methyl eliloride (tra<x*s), 
methylene chloride (13*25%), chloroform (22*2%), 
carbon tetratdiloride (6'ii5%), and hydrogen chloride 
(41*8%), 83*6% of the chlorine entering into action. 
With 2 vols. of methane to 1 vol. of chlorine, JIO‘1% 
of methyl chloride and a mixture of approxi- 
mately iHjual amounts of methylene chloride 
and chloroform wore produced. When the 
proportion of methane to chlorine avuh 3:1, 
the yield of methyl chloride rose to 40% of that 
theoretically ]K>ssible. AitempUi to fH'cure carbon 
tetrachloride in good yield by increasing the rela- 
tive amount of chlorine were rendered difficult by 
the occurrence of violent exi)losions; a mixture of 
carbon tetrachloride and chloroform was, however, 
obtained by the ust? of inetliane (1 vol.) and chlorine 
(3 vols.) diluUMl with nitrogen (2 vols.). — H. W. 

Oxalates. Wester. See VIl. 


VtiroUum hydn>carhon$ ; Proem of tn^ing deriva- 

twes of . C. Ellis, Montclair, N.J.. Assignor 

TTiiic-F^w Pn IT S. Pat. 1.317.868. 7.10,19. 


Appl., 19.9.16. 

Olkfinio eorniyoiinds prepared by crockii^ potro* 
leum are chlorinated ana then, treated with a re- 
agent which removes chlorine. — A. E. D. 


IfexamethuJenetetromine nitrate: Preparation of 

. \ I*reeipi(ntin{] niiric acid from ao/Mtion.J 

Zcntnilst. f. wissensch.-lech. Untors., (l.m.b.H., 
NeubabeI^^herg. Oor. Put. 298,412, 12.7.16. 

Solid hexamethylenetetramine is addi>d, Avith cool- 
ing, to ililule nitric acid Avhich may contain sul- 
phate. The nitraU' separates readily to the ex Unit 
of 95 of the tluweiii al amount, and the proiX>as 
may l>e employed for llu* ixniiovnl of nitric acid from 
its aipieous solution. \V. W. 

Ahnninium-casein comj>o\n]d; Pieparatinn of a 

wafer-sitlutde . .1. A. Whiting, llerlin. Ger. 

Pat. 312,222, 28.10.17. 

(UsEiN HUs]H*nded in strong alcoliol, or other indif- 
ferent organic solvent miscible Avith Avater, is 
! treated Avith aluminium and sodium hydroxides in 
I <H]uimolecular (jiiantities in presemsA of small qiian- 
! titles of water. Tlie new prejiaration has the 
: advantagi^ over tlw' knoAvii sparingly Holublo oJu- 
! minium ea.siun coniiMiund of luniig easily decomposed 
by very diluUA liyclrochloric acid, niuf is therefore 
; more suitable for nnulicinal purposes. ™L. L. L. 


Volatile fatti/ acids, lleillv and Rickinbottoni. 
See XII. 

lihidiier sweltinni ninon<i rrorkers in ornanir chenii- 
tal irulustrij. Nassauer. See XlXn, 


Patknth. 

Vifaniine. jn epaiafious : Manufact are of 0. 

linray, London. From S(Kioty of Chemical 
Industry in Basle, Switzerland. Fug. Pat. 
ia3, 183; 15.10.18. (Appl. 16,8.30/18.) 

Fixkly divuled vegetable maUnial, c.f/., sorrel, 
cabbage, chestnut meal, ground rie<! husks, or the 
like, is treaU'd Avitli siitlicient non-volatile acid or 
acid salt, Avhich may that contained in the ex- 
jU’essed .juice, to saturate conijiletoly or to a great 
extent the acid-binding ca[)acity of the material, 
and the mas.s is concentraU‘d to the desired con- 
sistency or dried. Avitli or Avithout separation of the 
solid material, at a Uunperature below KK)° C. 
The rerpiisite (juantity of acid is ascertained by 
adding a knoAvn quantity of acid to a srr.yjierusion of 
the nraterial in Avater and titrating tlie rrlU*red solu- 
tion Avitli standard alkali, using methyl orange as 
indicator. Baked jiroducls containing vitarnines 
may Im prepared by mixing material treated as 
above with flour or starch and .sodium hicarlKmate 
or yeast to form a dough, AA’hicli its then baked lielow 
100° C. The activity of the vitamine.s is not 
destroyed by the above treatment.- L. A. C. 

Castor oil; Mannjaciure. of [medicinal] . T. P. 

Dave. Bombay. Fng. Pat. 133,905, 17.4.19. 
(Appl. 9843/19.) 

A PALATABLE castoF oil of increased purgative action 
ifi obtained by crushing together, say, 15 lb. of 
castor schhI and 1^ Ib. of rois<i buds or rose leaA^es, 
and boiling the soft mass Avith Avater to separate 
the oil from the seed and extract the essence from 
the rose leaves. The oil is cooled, separated, and 
mixed with milk in the proportion ot 7 lb. of oil 
to 1 Ib. of milk, the whole boiled in order to bleach 
and purify the oil, strained, cooled, and finalljr 
mixed with ^yoerin in the profxiftioit of I lb. of oil 
to I draclmii of gbrearin*— A. Wv ■ ' 


' Alnminiinn compounds insoluble in irater; 3/anu- 
' faeture of . U. I\ Kaufinann, Jena, Ger. 

! Pat. 313,606, 13.10.17. 

Compounds of aluminium insoluble in water are 
I prepared by the action of aromatic organic acids 
i u])on basil' aluminium acx*tate in the presence of 
! Koh'onts. For example, iKUizoic acid and ^;-chloro- 
' lH‘n7»ic acid lieated on the Avater hath AVith baeic 
aluminiuni acetate in the prc'senw of water givb 
white powders insoluble in water from which the 
organic a(‘id cannot be extracted by .solvents such 
i ns ether. By shaking basic aluminium acetate with 
! an aqueous solution of tannin at the ordinary tem- 
! p(‘rature, the solution is decolorised and a yellowish- 
grey |)owder ia formed, 3'he product is valuable for 
treating dis<*as<'s of the intestines, is tnHteless, and 
does not react with the gastric juice.- --L. A. C. 

Nitriles; Vi eparation of • from quinatoxins, 

Farhw. A'orm. Meist^T, Lucius, und Briining, 
Hocliot. Ger. Pat. 313,321, 2().K).17. 

■ Nithilks are obtained by treating isonitrosoacid^yl 
derivativ(*s of (luinatoxins with aeylating agents in 
, presence of an alkali. From hydrocinchonine 
I (cinchotinetoxin), by treatment Avith benzoyl 
i chloride in presence of sodium hydroxide, a iHmzoyl 
: derivative is ohtaineil which is converted by moans 
I of amyl nitrite and sodium etlioxide into an 
; isonitro.so-derivative. Furtlnu- treatment with 6% 
sodium liydroxide and p-bolumieoilphochloride con- 
i verts this into henzoyleincholoijjonnitrile, which 
forms Avhito crystals^ m.pt. 62° C., soluble in ether, 
but only slightly soluble in water and alkali. Simi- 
larly, cinchotoxine tieaicd with acetyl chloride 
foriiLs acetylcinehonicinc. Amyl nitrite and sodium 
ethoxide convert this into isonitrosoacetyl- 
cinchonicine, and by treating this with 5% sodium 
i hydroxide and Ixuizoyl chloride acetylmero- 
cinelienine nitrile is obtained as a oolourleas oil* 
The nitriles serve as initial products for pharma- 
ceutical preparations. — W. J. W, 

‘ EthyUdene-ethylene sulphide; Manufacture of * * 

0. Matter, Cologne, Ger. Pat. 313,660, 7.6.18. 
Amorphous ethylene sulphide, prepared by tjbe 
action of eth^dene bromide or okloddo oA bn 





MUCOUS or alcoholic solutiou of an alkali 
ii heated to a dull red heat in the absence of air. 
Bthvlidene-ethyleno ^ 

piirifiod by imssaKO thrmiKh a tube heat^ to 
too C and l<wcly packed with a contact material 
sTh as^ieccTof clay. Tho distillation pr^ds 
Zre simidhly if a solid su.di a« a metallic sulphide 
ia added to tlie ethylene sulphide, and it is advis- 
abl* t() a eurroiit oi hydrogon sulplude through 
tho apparatus. Tho product, aftor shaking with 
an alkalino solution, is nearly colourlefw and boils 
at 172'^ ~17d° C. ; it is a good solvent for organic 
substances and is uscm:! in tho inanutacturo of phar- 
maceutical preparations.—L. A. C. 

}f-MonoaryUulvhoin()ti()alhyl {(^iUyl, aralkyl-) amido- 
oxyaryl roinpound.^, N~in(rnvalkyl {allyl, aralkyl-) 
ainido-o.r]ia>v\il voinp(HLiidSj and arylsuipho-ssters 
of amido-oxya ryl voinponnds! Manujacturc of 

enters of . 0. Inn aV, lyondon. From Society 

of Chemical Industry in Basle, Switzerland. 
Eng. Vat. 133,4;i:i, 8.10.18. (Appl. 16,3/0/18.) 
Sf.b U.S. Pat. 1,316,804 of 1919 ; this J., 1919, 848 a. 


I washing, by treatment with a strong developing 
agent. A repetition of the intensifying prooew in- 
creases the amount of intensification, an approxi- 
mate maximum being reached in six treatments. 
In these successive treatments the total quantity or 
silver in the image remains practically constant, 
while the proportion of chromium increases; the 
ratio of chromium to silver, was, in one experiment, 
after two intensifications 33'3 166*6, and after six 
intensifications 58*5! 41*5. It is suggested that the 
action of the chlorochromate on the image is ex- 
pressed by the equation 

2Ag+MC4-0,Cl- AgCrO,Cl+AgCl ; 
the silver chloride being then reduced by the 
develojx^r to silver, each intensification thus reduc- 
ing the metallic silver in tho image by one half.^ 

— B. V. S. 

Patents. 

Colour-sensitised photographic matcriah. F. F. 

' R<*nwick, Brentwood, and 0. Bloch, Ixindon. 
Kng. Pats, (a) 133,769 and (n) 133,770, 15.10.18. 
fAnnk. 16.8*15 and 16,846/18.) 


Dimethyl sulphate; Process for the production of 

. T. H. Diirrans, Oxford, Assignor to A. 

Boake, Roberts, and Co,, London. U.S. Pat. 
1,317,648, 30.9.19. Appl., 1.7.18. 

See Eng. Put. 119,250 of 1917; this J., 1918, 717 A. 

Denial preparation and method of makiny the seme. 
V. V. .1. Andrcseii, Copenhagen. U.S. Pat. 
1,318,254, 7.10.19, Appl, 21.7.17. 

See Eng. Pat. 110,154 of 1917; this J., 1918, 636 a. 

Corpus luteum; Process for the. manufacture of a 

rnenses-incrcasinrj substance from . Process 

for the manufacture of a menses-controUinij pre- 
paration from Corpus luteum. L. Seitz and H. 
Wintz, Erlangen, Cermaiiy, Assignors to Soc. ot 
Chem. Ind. in Buslo, Switzerland. U.S. Pats. 
1,318,698 and 1,318,699, 14.10.19. Appl, 14.4.15. 
See Eng. Pat. 10,877 of 1915; this J,, 1916, 913. 

Acetaldehyde ; Manufacture of — E. Steinhuch 
and P. Schetelig, Assignors to Soc. of Ctiem. Ind. 
in Basle, Switzerland. U.S, Pat. 1,319,365, 
‘21.10.19. Appl, 25.9.18. 

See Eng, Pat. 130,138 of 1918; this J., 1919, 695 a. 


(a) A light-sensitive emulsion or film is treated with 
a dye of the auramine, [N(CH,)^CaHJj!C!NH, or 
iminodiphenyl clas.s, which increases tho blue sensi- 
tiveness. For the bathing process a solution of 
strengtli l:50,(XX) may bo used; if the dye is added 
to the emulsion from 0*005 to 0*025 grm. per litre 
may bo used, (u) A liglit-sensitive emulsion or 
film is treated with a dye of the auramine class 
together with one or more dyes of tho isocyanino 
class, siieh as Sensitol Red (Pinacyanol). The 
effect obtained is generally both different from and 
greater tlian tho sum of tlie effects of tlic two dyes 
taken separakdy; for instance, Auramine and 
Sensitol Rod, used together in this way, give a 
greater red and green sensitiveness than Sensitol 
Red alone and also new sensitiveness to tho deop red. 
The quantities of Auramine required are similar to 
those of the other sensitising dyes, but the Aura- 
mi no may bo increased so as to operate as a yellow 
screen as well as a sensitising dye. Plates with 
freedom from fog and with good keeping properties 
as well us of high colour-eensitivences may be 
obtained by this process. — B. V. S. 

Examining metals with llontgen rays. Ger Pat. 
301,327. See X. 


XXI.-PH0T0GRAPHIC MATERIALS AHD 
PROCESSES. 

Chromium intensification of [^photographic^ silver 

images; New medhod for by the use of chloro- 

chromates. A. and L. Lumiere and A. Seyewetz. 
Bull. Soc. Fran<;. Phot., 1919, 6, 245—260. 

Alkau ohioro-chroinatcs are produced by evaporat- 
ing to crystallisation concentrated solutions of the 
corresponding bichromate with the calculated quan- 
tity of hydrochloric acid : 

M,Cr,0, 4-2HC1 - 2MO.CrO,Cl+ H,0. 

The potassium salt crystallises readily in orange- 
red nee^es ; the sodium salt is hygroscopic and diffi- 
cult to crystallise; the ammonium salt is more 
soluble than the potassium salt and crystallises in 
orange-red scales. Any of these salts can be used 
for intensification in place of the usual hydro- 
chlorio acid.4)ichromate formula previously* de- 
scribe by other workffs; a 3% solution » Initable 
for use with plates end a 2% solution with papers, 
the tmtmnt iu Able Imtn foUwred, after 


XXIL-EXPLOSIVES; HATCHES. 

stability of nitroglycerin explosives; Determination 

of the . W. Will. Z. ges. Schiess- u. 

SprengstofFw., 1919, 61 — 64. Chem.-Zeit., 1919, 
43, Rep., 255. 

EiuiiT nitroglycerin explosives of varying degrees 
of stability were examined by Mayrhoferk modi- 
fication of the Bergmann-,Iunk method (this J.,1919, 
603 a). In the case of powders of low stability 
differences can easily be detected in one hour, but 
with more stable powders the differences are not 
distinguishable in Icvss than five hours. The decom- 
po.sition of very stable explosives is not increased 
by tho addition of water. The relative degrees oL 
stability of various explosives cannot be ascer- 
tained from the vapour tints in the tuW or by the 
use of potassium iodide solution as an indicator. 

-W. J. W. 


' NitfoqlyceTih from waste acids; Reparation of * 

T. Sxaffka. Z. gea. Schiess- u* SprengiBiofw., 
1919, 44-^. 1919, 43, 2£o. 

To avoid ^ foir 
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porting nitroglyoerin which hao aeparated from 
waste acids, a small separator is used provided with 
a lead pipe terminating in a funnel just below a ; 
cock in the waste acid tank. When most of tho : 
waste acid has been run through the deiiitrator | 
the layer of acid and nitroglycerin is allowed to | 
flow into the separator. ' After a suitable interval ! 
for separation the acid is run off into a montejus I 
and the nitro^yoerin drawn off into an tmrtlicnwaro | 
vessel in tho after-separation ” plant and washed j 
with water. — W. J. W. i 

Ammonal; Analysis of . A. AVogrinz. Z. ges. 1 

Schiess- u. Sprengstoffw., 1919, 6, 64. Chem.- I 
Zeit., 1919, 43, Rep., 2^10. j 

The nitro-compound and aminoniuui nitrate arc ex- i 
tracU^l on a filter with chlorolonu and cold water | 
respectively. Tho residue, cofi.sisting of cliarcoal , 
ana alun»iniuni is transterred, together with some i 
glass beads, to a decomposition flask ami carefully 
decomposed with 15 “50 c.c. of 50 ; sodium ' 
hy(lroxid(‘, the flask being < onnected to a nitrometer i 
filled with water in wOiich the liyilrogcn evolved is ; 
measured. Tho results are ac(urat<‘ to within i 
0*5 of the aluminium, or 0*05 — 0*17% calculated | 
on the ammonal. — W. J. W. i 

Ilexanitrodiphenylaminc ; Salts of . H. Kast ; 

and A. Langhans, Z. ges. Schiess- u. Spreng- j 
stoffw., 1919, 6, 1—4, 25- 27. ('h-in.-Zcit., 1919, 
43. Rep., 200. 

S.\LTs of Jicxanitrodiplu'iiylaniino and heavy metals 
may Ik' prepared by the interaction of carbon- 
ates and oxides with tlic magnesium salt of the 
nitro-compound. Organic' salts which may lx; re- 
garded as addition products, and are similar to 
those obtained wutli picric acid, are formed witli : 
aniline, pyridine, and (piinoline. Organic hydio- 
clilorides and nitraU's do not combine with metidlic ' 
salts of hexanitrodiplienylamiiie. Determinations . 
w ere made of the solubility in 95% ab'ohol, water of 
crystallisation, ami tlio basicity. The salts cannot ; 
be" titrated, as the end point is imbdinite, but the l 
hexanitrodiplicnylaniino is liberated by exeess of j 
acid and can then be weighed, ignition and sen.si- 
tivemsss tests show'cd the lead salt to be the most 
sensitive, follow'od in order by the copper, sodium, 
iron, potassium, and culciuin salts. All salts of 
hexanitrodiphcnylamine, except tlie arnnioniuni and 
magnesium salts, are more sensitive than hexa- 
iiitrodipheiiylamino itself. — AV. J. ^A^ 

Tetranitronietliylandinc (fetryl); Decomposition of 
. K. von Herz. Z. ges. Schiess- u. Spreng- 
stoffw., 1919, 101— IfKJ. Chcm.-Zeit., 1919, 43. 
Rep., 255. 

Russian hand-grenades consist of a sheet zinc case 
containing a pressed charge of trinitrotoluene and 
potassium nitrate. In this is inserted a tetryl 
charge with a perforation for a tinned brass tube 
containing the detonator. On examination of a 
grenade which had been exposed to water, it was 
found that the case was bulged and corroded, the 
TNT was covered witii potassium nitrate, and tho 
tetryl had acquired a brownish-black colour, the 
inner portion round the perforation being black 
and spongy. Tho detonator tube was unchanged. 
There was a faint smell of ammonia. The tetryl 
burnt fiercely on ignition, and parts of it were ex- 
tremely sensitive. Tho decomposition was found 
to have an electrolytic origin, the zinc container 
and the brass detonator tube forming the negative 
and positive poles respectively and tho moist 
potassium nitrate acting as electrolyte. By the^. 
action of the hydrogen the side-chain NO, groups 
of the teiryl are converted into methylamine, wo 
other NO* groni^ being reduced to Mraxine.tite- 


from nitrite formed by reduction of potaasiom 
nitrate, these compounds gave rise to very ex- 
plosive azides and diazo-acids. (See also this J., 
1919, 697 a.)— AV. J. W. 

Temperatures of explosion calculated from $pecifU 

heats; Compartson of the with the tefflpirch 

tures of explosion culcitlated from expwsion 
pressures. >1. Muraour. Comptos rend,, 1919, 
169, 72;b~ 726. 

The results of exj>orinients with mixtures of tolite 
and ammonium nitrate indicate that tho explosion 
teiin pi' ra tures as calculated from tho specific heats 
given by Mallard and Le C^hatelier or by Sarrau 
are markedly higlier than the figures obtained by 
cah'ulatioii frnm tlie rnanomotric tables, exo^t 
where the tempera til res are above HOIK)® C. liio 
results obtained by either method in tho region 
|.*)0(F — 1700® (1. are certainly below the actual tom- 
peraiures. Tlie results, as calculated from the 
nniiiouietnc pressure in this region, aro so low os * 
to indicate either that the value of tho pressure 
must Im modified or that the law usi'd for express- 
ing the comprossibility of ga.ses at high tempera- 
tures and presHun's is intorroc-t. Over the tem- 
]M‘rature range KKH)®- 2r(K)® C. tho temperatures as 
ealculated from Schn’IxM-’N spinific heats aro in 
accord with those caleiibitod from tho pressure 
tables of tlie French li'sting laboratories. — ^>V. G. 

Patents. 

Dr/iinafton of e.rplosires. ,1. H. Soniplo, vSewiokley, 
Pa.. F.8.A. Kng. Pat. 16.H.18. (Appl. 

ih,;k>o/is.) 

A coMroi'Nii detonator for (bdonating inert ex- 
plosives, Kueh as TN'J’, ((uitains tetryl, preceded by 
a sensitive initiating exiilosive such as mercury ful- 
minate, and in front of this an aeceb'rating eat- 
pl(Ksive, su(4i as silver acetylide or lead azide. The 
cinploynieiit of tho u(!(;elerating substanco enables 
a much smaller quantity of fulminate to bo used 
effectively than is tho case in the ordinary tetryl- 
fulininat/o detonator. — W. J. W. 

Explosives; Buildinys for manufacturing and 

storing . Frenz, Cbln-Nippos. Ger. Pat, 

318,764, 19.6.15. 

The walls aro conKtructtNl of friable, porous con- 
crete in which is emhodded a network of expanded 
j metal. They are sufligiently strong to withstand 
I outside shocks — e.g.j the txplosion of an adjacent 
j building. If, however, an explosion occurs inside 
! the building tho effect of the network is to fracture 
tho concrete into pieces of the size of the mesh, 
and at the same time the mesh itself, becoming dis- 
torted, cauHe.s a further crumbling and demolition 
of tho concrcftc. — AV. J. AV. 

Smoke-making compound for signal rockets. R. C. 
Oow'dy, Cincinnati, Ohio, Assignor to Govern- 
ment' of U.8.A. F.8. Pat. 1,318,074, 7.10.19. 

! Appl., 24.4.19. 

! A HMOKK-rHODuciNO composition consisting of hexa- 
! chloroethane, magnesium powder, and anthracene. 

I —A. B. 8. 

I Hxplosire.s; rreparation of an oxygen-carrying salt 

i suitable for the manufacture of and process 

for making these explosives. A. J. Marin, Paris. 

I U.S. Pat. 1,. 320, 160, 28.10.19. Appl., 11.6.18. 

I See Kng. Pat. 131,388 of 1918; this J., 1919, 796 A. 

Matches. L. V. Aronson, Newark, N.J., U.S.A, 
Eng. Pat. 133,804, 31.10.18. (Appl. 17,^/18.) 

SsE U.S. Pat. 1,287,819 of 1918; ihU J., 1919> 206 a. 
j^ng. Pat, 133,918, 
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lined and the joints are made tight with tinfoil 
packing. — W. P. S. 


Membrane filters; Chemirnl analysis with 
Zsigmondy 


dy and G, 
58 . ‘241-280. 


R. 

Jandcr. Z. anal. Chiin., 1919, 


The filters dcHcribod l)y Zsigmondy and Bachmann 
ahis d, 1018, 45;1 a) may he used generally in 
anaiysis for the collection of fine or colloidal pro- 
cipitatcH w'hicli may be washed rapidly on the fil^r. 

— W. P. 8. 


Distillation and (’..r I rad tun apparatus; Simple . 

11. W. van lirk. Pharm. Weekblad, 1919, 56, 
1301~l.m3. 

The apparatus con.sisls of a double-walled copper > 
ves.Hol. The inner vessel is 40 cm. high and 25 cm. 
in diameU'r, and is providixl with a perforated false 
bottom on which is placed the material to be ex- 
tracted. The outer vessel is provided with a gauge 
glass. Steam or alcohol vapour may be led from 
the outer jacket tlirough a tube leading into the 
inner space under the false bottom. The cover of 
the inner vessel is provided with two upright tubes. 
One of these leads into the upper end of a vertical 
condenser, the other directly into the lower end. 
The latti-ir is provided with a side tube leading into 
a receiver. By mean.s of tai)s on the tubes vapour 
i.ssuing from the vessel may bo led through the 
condenser from above and thence to the receiver, ; 
or it may ente»' the condenser from below and the ! 
condensed liiiuid flow back into the vessel. 

— W. 8. M. 

I 

ikis aiuilysis apparatus. Freymuth. Chem.-Zeit., ! 

1919, 43 , 674. I 

An apparatus for the deU'rmiuiition of such gases | 
as ammonia, hydrocyanic^ acid, carbon dioxide, sul- ' 
phur dioxide, etc., in air, consists of a graduat/od | 
cylinder having a tap at the bottom (similar to a i 
cylindrical separating funnel) and providwl with a i 
stoppered tubulure at its shoulder; the top of this | 
cylinder has the form of a small bubbler, which is | 
also provided with a stoppered tubulure for the ■ 
admission of absorbmit reagents. The graduated ! 
cylinder is filled with water, and when this is ; 
allowed to How out by opening the tap, the air under , 
examination is drawn through the absorption bulb, ; 
the latter being provide<l with inlet tube, ^le i 
volume of water discliargcd from the cylinder give.s i 
a measuro of the f|uantitv of air aspirated through ' 
the absorption b\ilb. — \V. P. 8. 

Water; Method fur the jn'rparation of conductivity 

(y |{ ('U'vi'ugcr. .1. Ind. Fug. Chem., 

1919, II, 9(;i-90(). 

Stk\Mj from water to which phosphoric acid or 
potassium acid snlphak* lias bexm addeil, is piissini 
through a coil and trap where suhstanees less vola- 
tile than steam are condensed and eliminated; the 
steam then passes into a condenser through which 
a current of pure air is led to remove remaining 
impurities. The condenser consists of a vertical , 
tin tube, 6 ft. long and 1‘25 in. in dinmeU*r, and 
the steam tube enters the side at about one-half the 
height; condensing jackets, about 1 ft. in length, ; 
are provided at the top and near the bottom of the 
tube. The air is admitted through a side tube below 
the low'er condensing jacket and the lower end of ! 
the condenser tube is bent upwards and then down- 
wards and discharges into a suitable container. A , 
small side tube on the bent lower portion of the ! 
condenser tube enables samples of the water to be j 
taken from time to time. Tho upper end of the i 
condenser is connected with a bottle containing | 
sulphuric acid and, w)i»n the still is not in use, with { 
a series of absorption resseb to prevent entrance of 
ammonia and carbon dioxide. All the working I 
parts of the apparatus are made of tin or are tin> | 


Molecular weight determination by direct measure- 
merit of the lowering of the vapour pressure of 
solutions. R. Wright. Chem. Soc. Trans., 1919, 
115 , 116.5— 1168. 

A FLASK containing the pure solvent is fitted with 
a ground-in delivery tube leading to the bottom of 
a U^st-tube about 20 cm. long containing the solu- 
tion. The neck of tho test-tube is fitted with a 
hollow stopper through which the delivery tube is 
sealed, and tho wliolc apparatus is thoroughly ex- 
hausted through a side tuU* in the test-tube pro- 
vided with a tap. The removal of the last traces 
of dissolved air may be assisted by gently warming 
the apparatus iu warm water. -When the apparatus 
has cooletl to tho ordinary temperature, as the 
vapour pressure of the solvent exceeds that of the 
solution, the liquid iu the delivery tube will be 
depressed below the level iu the test-tube to an 
cxt<Mit, after allowing for capillarity, equal to the 
<lepression of tho vapour pressure, w'hence the 
molecular weight of the solute may be calculated by 
the usual equation for the lowering of the vapour 
pre.ssure. — G. F. M. 

Idcdroanalyses with amalgamated copper cathode. 
J. Alenmnv. Anal. Fis. Quim., 1919, 17, 174 — 
188. 

Thk amalgamated cathode described consists of a 
copper gauze cylinder, 5‘.5xll cm. On this is 
deposited about I gnu. of silver by electrolysis in 
alkaline silver cyanide solution. The cathode is 
then amalgamated by electrolysis in mercurous 
nitrate solution until 0'8 — I’o grm. of mercury has 
been deposited. Excess of mercury is shaken off. 
and the oloctnxle washed with wakr, alcohol, ana 
ether. In combination with this cathode a rotating 
anode of platinum or iron is employed. The tem- 
perature of electrolysis must not exceed 45° C. 
The following estimations are described in detail : — 
Zinc in alkaline, ammoniacal, and neutral solution 
in presence of nitrate; zinc in sulphuric acid solu- 
tion; cadmium in ammoniacal solution iu presence 
of nitrate; cadmium in sulphuric acid and neutral 
solution. In all cases the results are excellent. 

— W. 8. M. 

Copper; FAeclrohjtic determination of without 

platinvni dectrodcs. .T. Gui torus. Anal. Fis. 
Qui'm.. 1919, 17, 209—216. 

A coiTER cathode and a rotating anode of passive 
iron were employ txl. OT — 0*2 grin, of electrolytic 
copper was dissolved iu a little nitric acid and 
various electrolytes were made up by the addition of 
5 grins, of disodium phosphate dissolved in water 
and 15 c.c. of concentrated ammonia solution, 5 c.e. 
of 50% ammonium acetate solution and 15 c.c. of 
ammonia, 3 grms. of ammonium oxalate in water 
and 15 c.c. of ammonia, 15 c.c. of formic acid solu- 
tion (75 c.c. water and 25 c.c. formic acid of sp. gr. 
1*2) and 15 c.c. of ammonia, 2 grins, of citric acid 
in water and 15 c.c. of ammonia, or 2 grms. of boric 
acid in water and 15 c.c. of ammonia. During 
electrolysis, which was complete in less than one 
hour and a-half, the electrolyte was kept warm, and 
the voltage decreivsed from about 3 volts to 1’7 — 
1*8 volts. The experiments were repeated with the 
constant voltage of one accumulator throughout. 
In all cases the deposits on the cathode were 
coherent and the results satisfactory. Experiments 
in ammoniacal solutions gave unsatisfactory results, 

-W. 8. M. 

Nicfcci/ Electrolytic determination of , without 

plaitnum electrodes. £. Fernindez - ]^pina. 
Anal. ViB. Qufm., 1919, 199-205. 

A nomn cathod« irbti abdde 
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were employed. About 0*1 gnu. of nickel was dis- 
solved in nitric add and the solution evaporated to 
dryness with 18 drops of sulphuric acid. Viarious 
oioctrolytes were prepared by the further addition 
of sodium phosphate solution and 10 c.c. of concen- 
trated aimmonia, 5 c.c. of 50% ammonium .acetate 
solution and 10 c.c. of ammonia, 15 c.c. of 25% 

‘ formic acid and 15 c.c. of ammonia, 5 grm.s. of 
ammonium oxalaU* in 15 c.c. of water and 16 c.c. 
of ammonia, 2 grins, of crystallised boric acid and 
15 c.c. of ammonia, or 2 gmis. of tartaric acid and 
10 c.c. of ammonia. 'I'lic solution was in o«ich casi* 
diluted to a convenient voluni(\ During the elec- 
trolysis the electrolyte was kept slightly warm, and 
the current increased from 0*4 to l)'8 am[)ere. The 
results were moderatedy satislactory except in the 
case of the electrolyte containing tartaric acid, 
where some solution and deposition of the iron 
seemed to take place. — AV. S. M. 

Iron; Jlydrucliloric (it id colour uicihod for csti- 

mating . J. C. Hostetter. .1. Amor. Chem. 

Soc., iOlO, 41, 1531—1543. 

Iron may he estimati^d in hydrochloric acid solution 
by a comparison of the colour with the colour of 
staiulani solutions. It is recommended that the 
const.Mut boiling hydrochloric acid should he ns('d 
in this estimation hocanse the tint is very depen- 
dent on the concentration of the acid. (8eo also 
.1. amrn. Soc., Dec., 1919.)—./. I . S. 

Lvod: Microclieniical detection of . G. Deniges. 

Bull. So<’. Pharm. Bordeaux, 1919, 12^). .1. 

Pharm. Chim., 1919, 20, 1.09—100. 

Thk test depends on tin' formation of crystals of lead 
iodide when a lead salt 's treated with a drop of 
j)otassiuin bromide and a drop of potavssiuin iodide 
solution; in the case of insoluble lead salts, a drop 
of sulphuric acid is also added. Lead chromate, 
cyanide, and fluorid(^ should ho evaporated previ- 
ously with hydrocldoric acid, whilst metallic I(?ad 
and lead sulphide are treaU^d with nitric acid before 
the t^'st is applied. Lead iodide itself, when heated 
with liydrochloric acid and then coohnl, yields 
yellow crystals of the iodide and also colourless 
crystals of lead iodide hydrochloride. — W. P. 8. 

ikilLium ; Sulphite method for the separation <rnd 

estimation of when associated with zinc. 

L. K. PorU*r and P. I'h Hnovning. J. Arner. 
Chem, 8oc., 1919, 41, 1491 1394. 

is coiiw-nicutly jirec ipitaU'd from neutral 
or slightly acid solutions of zijic l)y adding 4 or Ij c.c. 
of ainmoniiiin bisulphite solution (made from 1;4 
ammonia) to 290 c.c. of the zinc solution and boil- 
ing. Gallium is piccipitatetl in a granular form 
and washed by decantation. The prc< ipitato is 
dissolvc<l in a few drops of hydrochloric acid, diluted 
with 200 c.c. of water and re-precipitated as before. 

It is then filtered off, washed, ignited, and weighed 
as Ga^Oj. The potassium f'crrocyanido test is sensi- 
tive to 0*0002 grm. of gallium, and may Ite used to 
detect this element in the present) of zinc. If 
sodium or ammonium bisulphite is added to such a 
cold solution and then potassium ferrocyanide there 
will he no precipitation, hut on the addition of a 
few drops of hydrochloric acid the gallium will be 
precipitated, but not the zinc.— .J. F. S. 

Carbon [in organic substances, soils, etc.’]; Deter- 
mination of by wet combustion, usimj 

barium hydroxide as absorbent. P. L. Hibbard. ' 
J. Ind. Eng. Chem., 1919, II, 941—943. 

The following is an outline of the procedure re<*om- 
mended. The substance is heated in a Kjeldahi ; 

with chromic acid and sulphuric acid, and the j 
resulting carbon dioxide is carried into barium i 
hydroxide isolation by a current of piirifiod air: ! 
e 9 i;c«s(i( of barium hydroxido is tbou Utratoa j 


wdth standardised hydrochloric acid used phonoL 
I phthalein as indicator. The air is purifi^ by pass- 
mg it through a tube filled with soda-lime; after 
leaving the Kjeldahi flask, the air, carrying with 
it the carbon dioxide etc., passes throu^ a con- 
densing tuln.', a flask containing sulphuno acidj a 
vertical tube filled with glass beads moistened with 
sulphuric acid, and a tube filled with granula^ 
amalgamate<l zinc. 'I'ht' barium hydroxide solution 
is t ontaiiunl in a flask into which extends the low’or 
end of an inclined Mcmt hull* tube.— W. P, 8. 

Ar.icnic: M oilifictif ions of Ccarccks method of tfe- 
tcnniuinii - .1. Waddell. .1. liul. Eug.^CnCm.,. 

m\). 11,93!) 941. 

Bknnktt’s modiliciition of this method (this J., 
IM<)9, 010) is liable to give too high results, whilst 
the n*snlts obtained by (^inhy’s imKlificalion {ibid.) 
may Ih‘ so low tliat tlu'V are valueless. Both these 
modificati«ins may, however, he rendered trust- 
worthy by tl'.e following alterations. In Bennett’a 
method any large amount of alkali should 1)0 
iemovc<l by adding a slight excess of nitrii; acid, 
the solutitm then romUMcd slightly alkaline with 
sodium hydroxide solution and again very slightly 
acid with awdic acid before precipitation of the 
arsenic as silver arsenate. The sumo procetluro 
should h<‘ adopteil in Canhy’s method, cxtH'pt that 
a very slight excess of nitric acid is added in place 
of ac<dic acid, and, after addition of silver nitrate, 
this small excess is neutialis<‘d hv zinc oxide. 

-W. P. s. 

Cast lie analysis; A]>ji(naius for rapid toyether 

noth a method for the preservation of starch 
.si/lution. K. .1. Millir. J. Jnd. Eng. Chem.,. 
1919, n, 903 - 901. 

An apparatus for the titration of total acidity,, 
free acidity (Hahli metluxi ; titration with N l\w 
thiosulj*hat-c), and amino-aidd nitrog<‘.n (formaldo- 
hyde metluMlj consists of two hnrettos carried by a 
.stand, one burette hidng u.sed for iV / 100 alkali 
hydroxiile solution and tlu' other for iV/100 thio- 
sulph ate solution. Ihe hun'ttes tiro filled from 
reservoirs by sin l ion, and arc provided with devi(^ 
for returning exc<.*ss of solution to the resorvoir.. 
Tho stand also carries the didivery IuIm) of u reser- 
voir ioiitaining starch solution, and an automatic 
pipette for the didiviuy of formaldehyde solution. 
3’hc stanh solution is kept in a rejservoir under a 
layer of li<|uid p(drolatuin; if desired, 1 c.c. of 
toluene may he added to tiie starch solution. 

-W. P. 8. 

Analysis o/ ciKil yas. Buckley and Sinnatt.. 
See IIa 

(fas analusis Smith. Sec ll.\. 

Tar value of mineral oils. Krammcr. See ITa. 

Olefines in petrol etc. 4'ausz and Wolf. See IIa, 

miloon fabrics, Edwards and Pickering. SeeV.. 

Copper value of cellulose. Hiigglund. SeeY. 

Fibres in paper. Gridin. See V. 

Determinimj sulphate as l/ariurn sulphate and ai-' 
strontium sulphate. Kolthoff and Vogelensiang. 
See VII. 

Ver iodic acid. Rosenheim and Loewenthal. She VIL 
C^ark. VII. 
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Hodium iUieo fluoride. Drawe. See VII. | 

! 

Iodide, bromide, and chloride. KolthofF. See VII. ; 

i 

Alkidi iadiden. LanauHso. See VTT. 

Cuprous iodide. liiwausso. See \IJ. 

Hydrocyanic acid. Chcllc. See \ II. 

Tfnocyanale. C'liolk*. See \’II. 

Manyanese salts and osalates. WgrUt. See VII. ; 
Thiosulphuiic acid. Bulland. See VII. 

MaiKjauese in steel. Jlobinson. See X. 

Phosphorus in steel. Mailcholl. See X. 
Jlydroffenated fats. Ki(‘ss. See XII. ; 

j 

Volatile fatty acids. lU’illv and Hickinbottoni. 
See XII. 

Paint aniUysis. llou^h. See XIII. ; 

Starch indicator. lIoiij 2 ;h. See XI 11. i 

i 

Milk analysis calculations. (1) Vollhaso. (2) Behre. 
See XIXa 

Nitrates in .Halted meat. Auerl)acb an<l Ki(‘ss. : 
See XTXa. 

Sulphur in foods etc. Ilalvcraon. See XIXa. ■ 

Nitroyen distribution [;n Jodidi and , 

3lonlton. See XIXa. 

Phosphoric acid in sewaye. Marzahn. See XIXb. j 

Spirits of camphor. Viz. See XX. 

Oxidation of oryanic compounds with perman- 
ynnatc. Kvans and AdkinB. See XX. ' 

n-Butyl alcohol-acetone-xcat er. Rcillv and Ralph, j 
See XX. ^ I 

Methyl chloride. Allison and Aloi^han, See XX. ' 

Acetone in blood. Ljundahl. See XX. 

Estimation of acetone. Ljundahl. See XX. 

N itroylyi erin exidosives. AVill, See XXII. 

Ammonal. Wogrinz, See XXII. 


Patents. 

Hardness of bodies; Process and apparatus for 

medsuriny the . Soc. Lorraine des Anciens 

Etabl. de Dietrich et Cie de Luneville, Paris. 
Eng. Pat. 120,884. 23.10.18. (Appl. 17,328/18.) 
Int. Conv., 12.11.17. 

A niAicoND is pressed with gentle constant pressure 
on to the surface of the bod^r an^ thi force required 
to move the diamond in cont^t with the body 



is measured. The diamond is mounted at the end 
of a lever attached to a framework by means of a 
universal joint, and is allowed to rest under gentle 
pressure on the surface to be tested. The lever 
18 subjected to a gradual increasing force tending 
to move the diamond along the surface of the body. 
This force is applied by means of a weight sus- 
pended from one arm of a balance lover, and im-* 
morsed in mercury contained in one limb of what 
is essentially a U-tube. The mercury level, and 
consequent! V the force applied, is controlled by a 
piston yi the other branch of the Tl-tube, which 
is operated by means of a screw and hand wh^l, 
the rotation of which indicates the weight applied 
to cause movement of the diamond. Movement of 
the diamond may be signalled by cltH'trical means. 

-C. A. K. 

Condenser {; He flux ]. ,1. J. Bajda, Flushing, 

x\.Y. II.S. Pat. 1,317,262, .30.9.19. Appl., 25.6.18. 
I’liK vapour passes by means of a side tube and an 
uprigl'.i tube outsklo the main body of the con- 
denser through the upper wall of the water jacket 
into a spiral in the upper part of the jacket. The 
spiral terminates iji a siphon trap passing througli 
I lie bottom of the water jacket and thus giving 
coimnunication w'itb tlie boiling vessel. From the 
lowest point of the spiral a vertical tube passes up 
within tlu! spiral ami through the top of the water 
jacket and terminatixs in an adapter, connecting 
the siphon trap with the outer air, and forming 
a feed-lube. — B. V. 8. 

Calorific value of yases; Apparatus for determininy 

the . li. Strache, Vienna, and K. Kling, 

Lemberg. Ger. Pat. 312,8.32, 3.7.17. Int. Conv., 
30.0.16. 

Measuuki) volumes of gas and air are drawm by a 
gas pump into an explosion vessel surrounded by a 
Dewar vessel to prevent radiation, and the calovific 
value is found from tlie rise of temperature on 
explosion ns shown by a nuTcury thermometer 
iuouiiUmI in the explosion vessel. The air is 
nieasurod in the same vessel as the gas, and serves 
to carry forward any gas left in the measuring 
vessels. — W. P. 

Ueatiny value of yases; .Apparatus for determinincf 

the . II. Strache, Vienna. Kng. Pat. 

116.707, 30.5.18. (Appl. 8960/18.) 

Skk (ier. Pat. 312,?i32 of 1917; preceding. 

Elect ricnlly indicatiny the presence of saline, 
alkaline, or avid impxirities in liquids; Means 

for . AV. C. Crockatt, Glasgow. U.vS. Pat. 

1,320,036, 28.10.19. Appl., 21.2.17. 

Skk Fug. Pat. 101,387 of 1916; this J.. 1916, 1129. " 


Patent List. 

i The dates given in this list are, in the case of Applioa- 
. tiona for Patenta, those of application, and in the caee of 
(Tompleto Specifications acceptedj those of the Official 
I Journals in which the acceptance is announced. Complete 
Specifications thus advertised as accepted are open to 
inspection at the Patent Office immediately and to 
opposition within two months of the date given. 


I.-GENERAL; PLANT; MACHINERY. 
Applications. 

Aslund, Boberg, and Giltspnr Co. Drying 
apparatus. 28,299. Nov. 14, 

Bedford and Oldroyd. Drying apparatus. 28,778. 
Nov. 20. T 
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Bigot. Tunnol fttrOOcos. 38,071. Nov. 12. 

(Fr., 6.9.19.) 

Blackie and Phillips. Furni^ces. 29,036. 
Nov. 21. 

Broadley. 28,209. See X. 

Brochet. Manufacture of catalysts. 21^,002. 
Nov. 21. (Fr., 1.6.16.) 

Canning. 28,047. See II. 

Fiechter. Filtering apparatus for gaseous 
media. 28,306. Nov. 16. (Switz., 2.11.17.) 

Fiorini. Mixing apparatus. 28,266. Nov. li. 
(Ital., 25.11.13.) 

Frith, and Renold, Ltd. Furnaces. 28,630, 
Nov. 19. 

Fulcher. Straining or filtering apparivtus. 
28,170. Nov. 13. 

Hull. Grinding, crushing, or disintegrating 
machines. 28,244. Nov. 14. 

McMyn. Bottle for cliemicals which corrode 
glass. 28,329. Nov. 14. 

Mond (Internat. Precipitation Co.). 28,164. 

See XI. 

Parri.sh, and South l^fetropoiitan Gas Co. Dry- 
ing salts. 28,278. Nov. 14. 

Pickard. Furnaces. 28,229. Nov. 14. 

Schuolor. Grinding or abrading devices for feuln* 
miOs. 28,929 and 28,930. Nov. 21. 

Simpson. Distilling i)lant, 28,817. Nov. 16. 
Sturgeon. Centrifugal separators. 29,042. 
Nov. 21. 

Tliornius. FilttTs. 27.924. Nov. 11, 

Wang. Procrass for double docoinposition (d suh- 
stamx's. 29,030. Nov. 21. (Norway, 27,12.18.) 

Webster. Method of running centrifugal hydro- 
extractors. 27,841. Nov. ll. 

CoMPLKTK Sr*f'.(’lFIC ATIONS ACCKI’TKI). 

17,698 (1918). Wcl(4i. Concentrating solutions. 
(134,693.) Nov. 19. 

18,127 (1918). Torrance. Disc and like grinding 
mifls. (134,618.) Nov. 19. 

18,416 (1918). Dufton. Still-heads. (134,629.) 
Nov. 19. 

19,2^13 (1918), Sturgeon. Centrifugal separators. 
(134,966.) Nov. 26. 

21,076 (1918). llivett. Grinding machines. 
(134,676.) Nov. 19. 

6044 (1919). Helmcr. Devices for separating 
liquids from vapours. (125,930.) Nov. 19. 

6064 (1919). Giovannoni. FilU?r.s. (127,236.) 
Nov. 26. 

12,292 (1919). Piccard. Separating a salt from 
its solution by evaporation. (132,771.) Nov. 26. 

18,783 (1919). Goold (American Laundry Machin- 
ery Co.), Centrifugal drying apparatus. (134,800.) 
Nov. 19. 


II.— FUEL; GAS; MINERAL OILS AND 
WAXES; DESTRUCTIVE DISTILLATION; 
HEATING; LIGHTING. 

Applications. 

Bale. Apparatus for retorting and briquetting 
fuels with volatile recovery. 27,921, Nov. 11. 

Blakeley, and Firth, Blakeley, and Sons and Co. 
Means for teversing the flow of gas in purifiers etc. 
28,358. Nov. 15. 


Bloomfield and Morgan. Suction-gas producer- 
I 28,294. Nov. 14. 

j Canning. Retorts, ovens, etc. 28,047, Nov. 18. 
Fldser, Jones, and Sulman.* Treatment of 
minerals containing coal. 28,832. Nov. 20, 

Illing and Kelly. Treatment of petroleum etc. 

28,614. Nov. 18. 

Maschinel)au-AnBtalt-HumlK)ldt. Apparatus fop 
removing dust from small coal etc. 28,182. Nov. 13. 
(Ger., 6.4.18.) 

N. V. Ncdorlandscho l.ichte Olio Maatsch. 
28,072. NVcJIL 

Nelson, (backing ]iydrocarl>on oils etc. 28,575. 
Nov. 18. 

Perry. Apparatus for tlistilling (arlmnaoeotis 
material. 27,770. Nov. 10. 

Pintseh A.-tJ. Porous charges for containorfl for 
storing explosive gases dissolved in liquids. 29,003. 
Nov. 21. (Ger., 20.5.11.) 

Rigby, and Wotcarboni/.ing, Ltd. Formalion of 
bri(iueTtes from disint^‘grate<l 28,207. 

Nov. 14. 

Rigby, and Wetearboni/Jiig, Ltd. FxpresHing 
liquid.s from peat etc. 28,2i)8, Nov. 14. 

Rigby, and Wetcarbonizing, Ltd. Excavation of 
peat. 28,192. Nov. 17. 

Rolsu'tson. (bitting and pressing peat etc. 
29,122. Nov. 22. 

So«\ Anon. d’OugrtH' Maribave. (A)ko ovens. 
28.;i60 and 28,372. Nov. 15. (Belg.. 28.9.16.) 

SUnc'Tis. Motor fuels. 29, OK). Nov. 21. (U.S., 

21.11.17.) 

Town.send. Wat^'i-gas plant. 28,208. Nov. 14. 

Wellington. Di'Nlructivc distillation of coal. 
28.86,3. Nov. 20. 

Wi41s. Producer giw. 28,869. Nov. 20. 

White (Soe Franco-B(4go dc Fours k Coke). 
28, .326. See VII. 

White. Generators for watt‘r and producer gas 
plants. 28,263. Nov. 14. 

Wilson. Manufacture of mantles fr>r incandescent 
gas lighting. 28,769. Nov. 20. 


(>V)AIl*LKTK SCKCIFICATIONH ACCEPTKD. 

6921 (1918). Marks (Cleveland Trust Co.). Dis- 
tilling petroleum etc. (134,667.) Nov. 19. 

12,694 (1918). Smith. (Jporation of water gas 

plants. (134,673.) Nov. 19. 

1 13,452 (1918). Wellington. Apparatus for 

quenching (oke. (134,867.) Nov. 26. 

I 16,465 (1918). Wilson. Jncandoscent gas 

; mantles. (134,875.) Nov. 26. 

! 17,873 and 19,442 (1918). Burnett. Apparatus 

i for wiashing coal etc. (1.34, 590.) Nov. 19. 

^ 17,946 (1918). Michel and Raskin. Manufacture 

' of briquette's from Hue dust. (134,886.) Nov. 26. 

' 17,946 (1918). Michel and Raskin. Manufacture 

of briquettes from sawdust. (134,887.) Nov. 26. 

21,289 (1918). Tinker. Production of petrol. 
(ia6,015.) Nov. 26. 

6748 (1919). Roberts. Heating walls of coke 
ovens and blocks for the construction of such walls. 
(136,091.) Nov. 26. 

10,712 (1919). Marks (U.S. Industrial Alcohol 
Co.). Liquid fuel. (134,7^.) Nov. 19. 

16,976(1919). Conklin. Method of cleaning co^ 
etc. (130,972.) Nov. 26. . 
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’ III.— TAB AND TAB PBODDCTS. 

Al’PU CATIONS. 


Kirby, and South ^fot^opolitan Gas Co. Purifi- 
cation of carbazolo. 28,271h Nov. 14. 

Naand. V'cnnoots. Nedcrlandsche Lichte Olio 
Maatsch. Convprtinjj; hiphor inolceular hydro- 
carbons into lower molecular ones. 28,072, Nov. 12. 
(Holland, 12.11.18.) 

Stocks MndreuR). Manufaetiiic of hydrocarbon 
compounds. 27,968. Nov. 12. 

CoMPLKTK Sl’KClMC.VTlONS Ac( KPTEO. 

18,550 (1918). Barrett Co. (Catalytic oxidation 
of benzene. (122,167.) Nov. 19. 

2916 (1919). Cobellis. Manufacture of sulphon- 
aU'H of aromatic hydrocarbons for use in inakinji; 
phenolic bodies. (1:14,715.) Nov. 19. 


J^^ COLOCKING MATTERS AM) BYES. 

A PPLICATION. 

Iinray (Soc. Cliem. Industry in Basle). Manufac- 
ture of disazo dyestu/l's of pyrazolone series. 27,910. 
Nov. 11. 


V.-EIBBES; TEXTILES; CELLULOSE; 

PAPER. 

Applications. 

Bowles, and Titanino, Ltd. Manufacture of solu- 
tions of nitrocellulose. 27,797. Nov. 10. 

^ British Cellulose and Chemical Manufacturing 
Co., and Lille. Manufacture of apparatus for 
spinning artificial filaments. 28,352. Nov. 15. 

Carter and Davis. Decortication or extraction 
of fibres of ramie, jute, liemp, etc. 28,332. Nov. 15. 

Glanzfiiden A.-G, Prodiu tion of spun material 
resembling wool, cotton, or ehajipe, also films from 
viscose solutions. 28,190. Nov. 13. (Ger., 22.2.18.) 

Glanzfiiden A,-G. Afanufacture of a wool sub- 
stitute from eolluloso etc. solutions. 28,191. 
Nov. 13. (Ger., lL7.17c) 

Jack.son (Oreult). Coating, tinting, or marbling 
paper. 28,079, Nov. 12. 

Alandleborg, Uerkin, and Alandlebcrg and Co 
Non-inilammablo maUu-ials. 2S,.593. Nov. IS. 

Watrenioz. 29,013. See VJ. 

Complete Specikications Accepted. 

3502 and 350:i (1919). Bindley, Weller, and Dun- 
can. Production of substitutes for celluloid, vul- 
canite, etc. (134,564 and L34,565.) Nov, 19. 

18,587 (1918). Watford Engineering AVoiks, and 
Pnrainor. Machines for straining paper-pulp. 
(134,923.) Nov. 26. 

2784 (1919). , Taylor. Machines for w'a.shing and 
scouring wool etc. (134,714.) Nov, 19. 


VI.- BLEACHING; DYEING; PRINTING; 
JMNLSHING. 

Applications. 

Ashton, Ashton, Mellor, and Calico Printers’ 
AsRociation. Overprinting fabrics and yarns. 
28,230. Nov. 14. ^ 


Starling. Dyeing, bleaching, or cleaning fabrics, 
fibres, skins, etc. 28,555. Nov. 18. 

Watremez. Process of scouring vegetable fibres 
for bleaching. 29,043. Nov. 21. (Belg., 8.1 1.18.) 


VII.— ACIDS; ALKALIS; SALTS; NON- 
METALLIC ELEMENTS. 

Applications. 

Comp, des Prod. Chimiques d’AIais et de la 
Caruargue. Purification of solutions of zinc sul- 
phate. 28,471. Nov. 17. (Fr., 12.9.19.) 

Hood. Purification of sulphur. 28,489. Nov. 17. 
Jones and Kelly. Preparation of sodium penta- 
borate etc. direct from boron ores. 28, ,3.55. Nov. 15. 

.Tones and Kelly. Substitute for borax or boric 
acid in teclmical proce.<ses. 28,837. Nov. 20. 

•Jones and Kelly. Manufacture of boric acid from 
boron ores. 28,8.39. Nov. 20. 

Jones .and Kelly. Manufacture of borax or boric 
acid from sodium pentaboratc. 28,840. Nov. 20. 

Nisliigawa. Manufaeturo of soda. 28,590. 
Nov. 18. (Japan, 29.11.18.) 

Parrish, and South Aletropolitan Gas Co. 28,278. 
See. J. 

vSerret. Recovery of ammonia as bv-product. 
28,093. Nov. 12. 

Mbitc (Soc, Eraneo-Helgo de Fours a Coke). 
Beeovery of annuonia from coke-oven gases. 28,326. 
Nov. 14. 

Complete Spkcifk attons Accepted. 

2280 (1916). Norddcutscho Hutto A.-G.^ and 
Bebrens. Removal ami recovery of. sulphur dioxide 
from gases. (134,555.) Nov. 19. 

1871 (1918). Partington and Jones. Manufac- 
ture of ammonium nitrate. (134,562.) Nov. 19. 

12,684 (1918). Maxted and Smith. Removal of 
ammonia from high-pressure gases. (134,572.) 
Nov. 19. 

17,076 (1918). Dutt and Dutt. Manufacture of 
magnesium sulphate. (134,884.) Nov. 26. 

17. . 365 (1918). Haslup. Fixation of atmospheric 
nitrogen in a blast furnace. (134,885.) Nov. 26. 

18,206 (1918). Imperial Trust, and Stannard. 
Recovery of tungstic acid from ores. (1,34,891.) 
Nov. 26. 

18. . 3.30 (1918). Ridoni, and Soc. Talco e. Grafiti 
Val (’bisoiie. Pnrilicatiou of natural graphite. 
(131,894.) Nov. 26. 

18,:l;15 (1918). Df'lago. Afanufacturc of mag- 
nesia. (1,34,626.) Nov. 19. 

18,;i82 and 18, .384 (1918). Griggs. Hydrogen 
generators. (134,901 and 1:14,902.) Nov. 26. 

18,554 (1918). Mond (International Precipitation 
Co.). Recovery of potassium compound in connec- 
tion with cement manufacture. (1,34,920.) Nov. 26. 

18,772 (1918). Espenhahn. Treatment of gases 
containing sulphur dioxide. (134,943.) Nov. 26. 

20,009 (1918). Bury, Ollander, Smith and Bain- 
bridge. Recovery of potassium salts from blast- 
furnace slag. (L3L665.) Nov. 19. 

2132 (1919). Rumbold. See X. ’ 

12,292 (1919). Piccard. I. 

14,875 (1919). Riiber. Purification of alkaline 
chloride solutions which are to be electrolys^. 
(135,141.) Nov. 26. 

16,986 (1919). L’Air Liquide Soc. Anon. Puri- 
fying the gases intended fdr the synthetic produc- 
tic production of ammonia. (129,637.) Nov. 26. 
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V1TI.-~(U.ASS; CEILV^UCS. 

AI’PLU ATION. 

Hijiot. 28,071. Sep \. 

(’OMlM-KTi; Sl’KC M ll ATIONs Al'ri 1*1 1 l> 

0U‘G Ma^k^ (Fours oi 1*i(h«mU*s Mathy). 

CilaKs ovoiis or luriuKos. (13o,ll.').) No\ . 20. 

13,508 (I9l!0. C'oruiii;j: (•la>s Work^. (Uass. 
(127,58^).) .\ov. 20. 

21,788 (1010). McC’oy. Apparatus lor iho pro- 
duftioii ol slu’ct jilass. <^1,31,81)7.1 Nov. 


IX. lU IM)IN(3 MATFIHAI.S 

A Pl'I.K ATK^NS. 

Iliiyor. Maiiul acluro ol sloiU'-liko^^maituiaU ol 
loaiu-liki' stru(lur(‘. 28..‘)09. Nov, 17. 

Cowell and Wilkinson. Dry in”; Ornks. >iom‘s. 
rl(. 28.800. Nov. 20. 

Honda. Doad-inakin”; or pavm” n.ai*riaU. 

28, .307, Nov. 15. 

Mnllii^an. (Vnauus lor luiildiin; oir. 28.02(1. 
Nov. 12. 

llansi'ord (Ilrown). I’l odin t ion ol ao^rrjt.ilrs tor 
iis<‘ in coin rv’tn. 28,807. .Nov. 2o. 

( 'o ' ( i ' r. I '.T I' S r ( : (’ 1 1 1 ( .M 1 o .N M A 1 1 >; i *'i i . i » . 

17,1)01 (1018). Harlaiid an<l Wolfl. and Marks, 
('oncrele. <1.31,508.) Nov. 1',). 

18. .551 (1018). Mond (lnt<'rnal. (*ro<ipita ion 
Co.). Scr N il. 

18.711 (1018). I.yndc, .Manilla. Inn* ol .oiu-n*!.* 
stalls. ( l:U.!i3(.).) Nov. 20. 

21,201 (1018). (Iioiiroos. Produ.tion ol lianl 
lloorino or insnlatin”; shOis. (12l.llo.) .Nnx . 10 


\ MF l' VLS ; .MF/I AiJA’IMn , I NCM DI NC 

KLKCniO-.MFTAldA’IUiV 

Al’l'l,irATlON*i. 

Aklix‘liola>i;et Foiroli'^xuin^'ar. .M.inoain-sc or 
altovs ihereol. 27,78 1. Nov , 10. (Swrdcii. 

12.11.18.) 

Aktiebola^ol Fcrrotegorinnar. ('hroiiiinni or alloys 

iliereoi. 27,785. Nov. O). (Su.-den, 1.>.1I.I8.) 

Bnllantim*. Frodnetion ol' l\ i ro-. ln onn* alloys. 
28,703. Nov. 11). 

Bolaifs. Cold alloys. 20.038. Nov. 21. 

Broadlov. Machines lor t;i indinji ores, minerals. 

etc. 28,209. Nov. 14. 

Critehley and Me(ihie. 'rrealnieiii ol ores ol 
jireeious metals. 28,039. Nov. 12. 

Geoghej^an and Cilihsoii. Allov lor wtdding cast- 
iron. 28,925. Nov. 21. 

lleskett. Manufacture ol metal ((unpouml 
powders, 29,031. Nov. 21. 

Hurst. Almniniiini alloys. 28,540. Nov. 18, 
Middleiniss. JiCachin^^ and separation of ores eh . 
28,0:4:1. Nov. 19. 

Partington and Taylor. Tieatmenf of ores etc. 

by flotation. 28,999. Nov. 21. 

Stannard. treatment of lead-siinc sulphide ores. 
28,463. Nov. 17. 

’ Vautin. Prodnctioif of tungsten , 28,916. 

Vrtv 21 


Vautin. TrcntiiKMd of inixod *inc sulphide ores. 
29.035. Nov. 21. 

Wade (Lindsay Light Co.). Manufacture of 

ilioritini. 28,719. Nov. 19, 

Widkt*!*. S>']iarMt ion id metals from alloys. 
28,2.33. Nov. 1 I. 

('oMI'l.Klk SPK II H’ATIONH AcCKrTEU. 

1.3.(F)4 (1918). .loiics. Hardening or like treat- 
ment of iron or ''hcl arti< les. (1,31,864.) Nov, 98, 
1.3.21)9 (I'.)|m. S«oit, CoiKX'ntralion of oros, 

1 1)8, 1)27. ) .No\ . 26. 

1 7 . . 36.5 ( 19 lsi. Masliip, See Vll. 

17.90.3 (1!)18). N'likcrs, Ltd., and Sherwood. 
Surface liaidtiiiuij. ol sua^l and stt'cl articles. 
(131,599.) Nov. 19. 

18,206 (I9H), Impel lal I'lUst, and Staniiord. 

•Mr Ml. 

18,167 (1918). Seward. Fleet rodepositiou of 
inagm '»ium. (120,!)08) Nov. 26. 

18. . 518 (l!)ls). Fal\(‘t. Manufacture of steel. 

. 1.31.915.) Nov. 26 

18.519 (1918). Faivet Cast mg iron or steel or 
li.mr alloys. (1.31.916.) Nov. 26. 

18^,525 and 18.526 (1918). .Marks (American 
Mangjinesr Sti'el Co.). IL‘eo\’(‘ri ng and making 
m.ingam*''!' st<'cl. (1.3 1,91 7 and 131.918.) Nov. 26. 

|.''.61(; (1918). Mdiahan. Alloying furnaces. 
-1.31,927.) Nox-. 26. 

20 009 ( 1!)|8). Hur\ ami otlieis. SpP VU. 

2132 (1919). Iluuihold. Recovery of lead and tin 
horn (hell -oim lulls. (1.35,052.) Now 26. 

2I'.)«> (1919). A rend. Fioeess for making alloys 
lu ll in lead. (135.0-56.) Nov. 26. 

1 1 ,.312 ( I9i:)). Sumllierg ami 3'lioniasson. .Manu- 
lac lnre of puia* <‘1<*< t roly t ic copper from ('cment 
ropper. (1.35.125.) Nox . 26. 


Xl. FFFCTRO-C'HF.MISTin . 

A I’l'I.M ATIONK. 

.\shcrol(. Fix'- I roly ( ie apparatus. 28,845. Nov. 20. 
Hiirdon (Six'iueiis u. Halsk(‘ A.-G.). Manufae- 
1 lire of ch'ctric t iK'rmo-elements. 28,449. Nov. 17. 

Ilnrge.HS Balterv Co. Vdeetrie dry cells. 28,762. 
Nov. 19. (F.S., 19.11.18.) 

.Mond (Inlernational PiAsipitation Co.). Appar- 
atus for (‘l<M‘lrj<al t rent nuud of gases. 28,154. 
Nov. 13. 

Powell. Primarx ch-etrix hatteries. 28,772. 
Nov. 20. 

F.S. Heat anxi Light Corporation. Htorage bat- 
tcrix^s. 29,094. Nov. 22. ^I^S., 8.9.17.) 

AVhite (F.S. Light ;md Heat Corporation). 
Battx-rv plates and plate-ixasting maehineH. 27,940. 
Nov, 11. 

(kj.MI’r.KTK Sl'i:riKirAT10N8 AtTErTKU, 

18,467 (1918). Seward. See X. 

19,756 (1918). Sox*. Fleetro-Mctallugique Fran- 
(aiso FIcetrodes of electric furnaces. (121,282.) 
Nov. 26. 

Il.i:i2 (1919). SuudlAXTg and Thomasson. See X. 
1 1.875 (1919). Biiher. See VIT. 


XU.-FAT8;01LS; WAXES. 

Application#. 

Efl-ront. 29,001. See XVIII. 

Firth. 28,075. ,lite XlX. 
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CSoHPLKTs Specification Acoiptki>. 

19,609 (1918). Park. Process and apparatus for 
washing ami drying copra. (134,982.) Nov. 26. 

XIJI.* PA fN7 S ; PJGM I:N TS ; VAUN JSHKS ; 
RESINS. 

Api*lic.\tionh. 

Brook. ( 'ompoMitions etc. for printing. 28,030. 
Nov. 12. 

Dubois and Ricimrd. Composition paint. 28 726. 
Nov, 19. 

Tsutsmni. Solid ink compound. 27,926. Nov. 11. 

Complete Speciucatfonh Accepted. 

3501 (1918). Rindloy, Weller, and Duicken. Pro- 
duction of Hvnthctio sholinc, resin, etc. (1,31,563.) 
Nov. 19. 

1)502 and 3503 (1918). Bindley and others. See V. 
18,140 (1918). Devonshire and Foord. See. XV. 

12,343 (1919). Kuroki and Nakayama. Water- 
proof paint. (1.35,132.) Nov. 26. 

XIV. - IN DTA-IU^BBKH ; C CTTA-PERCH A . 

ApPLU:.\TI()N. 

East. Treatment of ruhlx-r, riihlMU' waste, etc. 
28,616. Nov. 18. 

Complete Spe( iitcations Accepted. 

3502 and (1918), Bindh'y and others. See V. 

XV. - LEATHER; BONE; HORN; CLFK. 

Applications. 

Malcolm and Town.send. I'roccs.s of making gela- 
tin. 27,772. Nov. 10. 

Starling. 28,555. See 

Complete Specifications Accepted. 

17,629 (1918). Lan.sdown and Magnus. Treat- 
ing and utilising scrap or waste leather. (131,592.) 
Nov. 19. 

18,140 (1918). Devonshire and Foord. Manu- 
facture of plastic oompVisitiona from vcgetahlc 
ivory. (134,619.) Nov. 19. 

XVI.— SOILS; FFdlTlLTSKRS. 
Application. 

Fry and Wolf. Manures. 28,301. Nov. 14. 

XVII.*~SUQARS; STARCHES; GUMS. 
CoMPiiETE Specification Accepted. 

18,042 (1918). Hood, Clark, and Clark. De- 
colorising and purifying saccharine material.s. 
(184,607.) Nov. 19. 

XVIIL— FERMENTATION INDUSTRIES. 
Applications. 

Kffront. Manufacture of pressed yeast from di'^- 
tillers’ grains, oil-cake, etc. 29,001. Nov. 21, 

Bloyer. Production of yeast. 28,594. Nov. 18. 
(HolUnd, 31.6.19.) 


Robbins. Natural conditioning of alcoholic 
beverages. 28,189. Nov. 13. 


XT.X.- FOODS; WATER PURIFICATION: 
SANITATION. 


Applications. 

Carmichael. Drying and curing fish etc. 28,431. 
.\ov. 17. 

Firth. Treatment of soya beaus for recovery of 
oil and production of synthetic milk and flour. 
28,075. W. 12. 

Jones and Kelly. 28,837. See VII. 

Jones and Kelly. Preservative for foodstuffs, 
28,838. Nov. 20. 

Menzios. Softening water by base-cxebanging 
bodies. 2!), 137. Nov. 22. 

Thomson , Reduction of animal flesh, fish, peas, 
« lc., in preparing foods and medicinal animal ex- 
tracts. 28,851. Nov. 20. 

Towns(‘nd. Imparting flavour and food value to 
NW(Hd meats, confectionery, etc. 27,773. Nov. 10. 

(V)^fl»Ll:TE Si'EOlElCATIONS ACCEPTED. 

16,606 (1918). Weeks, (Jermieido solution and 
nudhod of making same. (131,880,) Nov. 26. 

^ 19,815 (1918). Berry, and Boake., Roberts, and 
Co. Manufacture of baking-powder and self-raising 
Hour. (131,987.) Nov. 26. 


XX. -organic PRODUCTS; MEDICINAL 
SUBSTANCKS; KSSENTlAli OILS. 

A PIMUCATIONS. 

Thomson. 28,851. See XIX. 

Vakil. Alcoholic solution of vegetables for ex- 
ternal human ns<'. 29,091. Nov. 22. 


XXI. -PHOT()(iRAPHTC MAI’ERIALS AND 
PROCESSES. 

Applications. 

Automatic Film PrinU^rs, LUL, Lawley, and 
W illiaiiLson. Treatment of iihotographic films. 
28,012. Nov. 12. 

Christensen. Method of liardening photographic 
films. 28,287. Nov. 14. (Denmark, 20.‘U.18.) 

Kerotype, Ltd., and Middleton. Photograpliic 
printing-paper. 28,714, Nov. 19. 

Kerotype, Ltd., Middleton, and Mills. Photo- 
graphic printing-paper and transfer processes. 
28,980. Nov. 21. 

Nottram. Manufacture of photographic plates, 
"X-ray photography etc. 

28,566. Nov. 18. 

Complete Specification Accepted. 

18,613 (1918). Johnson. Production and pro- 
jection of colour photographic records. (134,926 ) 
Nov. 26. 


XXIIL— ANALYSIS. 

Complete Specification Accepted. 

2267 (1919). Ross. Medical analysis of urine by 
the combined use of tungstic acid and other 
reagents. (134,710.) Nov. 
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L-CENERAL: PLANT; MACHINERY. 

•Steam boiler; EtectricaUy heated . H, War- 

sihafski. Techiiik fur Alio, [21. Cheni.- 

Zeit., 1919, 43, Hop., 242. 

A VEUTiCAL boiler contains a nninlx'r of rertical 
small-bore tutk^s of insulating material open at 
each end. thus separatinjj; the water into a number 
of long, thin columns communicating with the mass 
of water above and Ik'Iow. 'J'hese columns form the 
re.sistance to the current introtluced by eieetrodes 
at top and bottom, whereby the water is boiled. 
An olliciency exceeding 95 is claimed and 39,000 
kilos, of steam has l>oen generated in 24 hours with 
.1 consumption of 1000 kilowatts. Alternating or 
thre(‘-pliaso current may be used, at pressures 
reaching 10.000 volts. — H. J. H. 

Jtecfifitatiun by (ntuihatic C(nidn].viti(m irithout ejc- 
panidtni. K. Chenard. Bull. Sue. ('him., 1919, 
25, 540 -552. 

It is shown that the process i)f eiiriehment of 
\apours by means -of partial condensation is very 
useful in concentrating the lower boiling con- 
stituent in the va])onr and very simple in its appli- 
<'ation. (See further.). Chmn. Soc., Jan., 1920.) 

- W. (i. 

Jliyh tfiii pfidfnu' n\rasureinrnt.'<. Kanolt. SVrVlIJ. 
i'lpunetr in chnniiud iadicsfri/. Andrews. See IX. 
Patents. 

<'eiit njtnjal sepaiatiny muchuifA. R. A, Sturgeon, 
Southsea. Eng. Pat. 1;14,15H, 17.3.19. (Appl. 
6011/19.) 

X CYMNDIMCAL rooeptacle, A, is mounted on the 
hollow vertical shaft, C. A piston, 1), carrying a 
stepped <one. E. is a<lapti‘(l to he reciprocated on 



the shaft. ('. .V series of three superposed annular 
memhers. F’. F' , F’, are mounted on the upper end 
of the cyliuder, A, and are normally held on their 
seatings by links, G. Tho li(iuid containing the 
material to he graded is intrcKiueed through a pipe, 
H, and ports, D‘, and the material is graded radially 
on the wall of the cylinder, A. The licpiid is then 
cut off and fluid pressure introduced below the 
pi.ston, 1), to raise it. The grades of material are 
thus forced into the annular chambers formed be- 
tween the steps, E', K*, E*, and F‘, F% F*. Tho 
weights, G^, arc such that their centrifugal force is 
overcome when the required degree of compression 
is reached in any ring of separated material, and 
the cover is lifted to discharge the material into a 
receptacle. Liquid.^ may be similarly graded. 


t [Decembef 3M919. 

Pulverising mitt toller and supporting ifruefurs for 
same. The Uaymond Bros, Impact Pulveriaer 
Co., Assignees of H. A. Lachmann, Chicago, IlL, 
U.S.A. Eng, Pat. 131,281, 22.7.19. (Appl, 
18,258/19.) lilt. Conv., 15.8.18. 

Thk apparatus i.s of tho typo in which tho material 
is cru.shod lk‘twccn a “bull ring" and rollers 
rotating within tho ring and thrust against it by 
centrifugal force. 'I’he vertical shaft, carrying the 
roller at its lower end. is provided with a disc of 
larger diameter attached to its upper end, wdiich in 
contained in aii imlargoment of a liousiug sur- 
rounding the whole of tlio shaft above the roller. 
Suitable stop-lxuiring rings are provided between 
the annular under-surface of the disc and a shoulder 
of the liousing, and the cup formed hy tho extension 
of tho housing above tho dise eontains lubricant. 
Means for distributing lubrieant to tho step- 
Ixuiring and al>o to the shaft and its bearing at the 
lower end of the housing, and for preventing 
escape of the lubriianl are dt“<ctil)ed in detail. 

- W. F. F. 

Pnlveri^er. 11. .A. 'rhummuin, St. Louis, Mo. 

F.S. Pat. 1,319,735, 28.10.19. Appl., 16.3.17. 

A nonizoNTAi, cylindrical casing is provided with 
two s<ds of rollers carried hy two sets of radial 
arms inountiHl adjai’i-nt to one another on a con- 
centric horizontal shaft. Two circular tracks, one 
slightly smaller in dianu'tcr than tho other, are 
providi'tl on the inner wall of the easing for the 
two sets of rollers, the two tracks being connect<*d 
hy an annular imliiied surface. The material to 
bo pulverisiHl is fed in at tin* end of the casing next 
to tho cireulnr track of smaller diameter and di»- 
chargod at the other end. - W. F. F. 

('entrifuyal apparntnx fin' breakinij litptuh and 
di,iseunnafinii them in snlidu or for 7nixing and 
itryimj liifuids and xolidn, F. H. Loring, 

Tiondon. Eng. Pat. 131,487, 1.5.19. (Appl. 
10,891/19.) 

I’rr.VEHiHKO solid material is intriHluced through 
the* eonduit, 35, and falls j)n the rotating riblnxl 
moniher, 37, wliich is provided with openings be- 


i ” 



tween the ribs, 31, covered by a spiral wire coil, 34, 
The sieve thus formed is kept open by stationary 
brushes, 36, and the material is thrown on to it an^ 
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Id an 4 pMses into the rotating basket, 11 , of ex- i 
pandiiig cross-section as shown. The outer run of 
the basket is formed by a grid, 15. backed by porous ! 
material, 14, the space, 11, being filled with charcoaj j 
or gas carbon. The liquid is sprayed from the 
basket and meets and mixes with the descending 
solid material. When the apparatus is used for 
drying liquid substances, hot gases may bo intro- 
duced tliirough the conduit, 35. Materials may be 
detached from the wall of the hopper, 7, by means 
of a revolving wire, 41. The arrangements for 
lubricating tiic apparatus are described in detjiil. 

— W. F. F. 

fjentnfuijid umahine [ ; Self -discharging device for 

J. A. H. (iil)Hon, Assignor to The Western 

Stat('s Machine f’o., Salt Lake City, Utah. U.8. 
Pat. 1,319,150, 21.10.19. Appl., 20.11.18. 

Tiik basket of a centrifugal machine is discharged 
by moans of compressed air supplied to a ring of 
vertical tubes arranged inside and close to the wall 
of the basket. The air issues from vents opening 
towards the wall of the basket, and enough room 
is left between the tubes and the wall for tl»e in- 
sertion of a screen. — B. M. V. 

[Ctnirifiigal^ apparatus for separating liquids. 

H. J. Overliji, Buffalo (iap, S.D. U.S. Pat. 

I, 320,340, 28.10.19. Appl., 3.5.18. 

The bf)wl of a centrifugal separator for liquids con- 
sists of a containing cylindrical shell, a perforated 
axial tube, and a number of superposed truncated 
conical discs, the walls of which slope upwards and 
outwards from central openings; Iho diameter of 
the openings is greater than the outer diameter of 
the perforated tube. Surmounting the conical 
discs is a Hut perforateil disc. — B. M. V. 

Filtering apparatus, rroccss of maintaining filters 
in filtering condition. Process of treating liquids 
and solids, M. H. Kuryla, Assignor to Merrill 
Metallurgical Co., San Francisco, Cal. (J.8. 
Pats, (a) 1,302,812,(8) 1,302,813, and (c) 1,302,814, 
6.5.19. Appl., 30.10.15. 

(a) a NiTMHKR of rectaiigulur frames are arranged 
vertically side by side to form a filter casing. 
Kvery altc^rnate frame has two perforated side 
walls, between which the filtering material is 
packed, thus providing a number of parallel filter 
elements spaced apart. A amtiuuous conduit is 
formed longitudinally at the top of the casing, and 
eommunicak's with the spaces between the per- 
forated walls. The filtering material is conveyed 
into these spaces by a stream of liquid introduced 
into the longitudinal conduit. The solids in the 
mixture which is being filtered are deposited on the 
side walls of the filter elements and may be re- 
moved by injecting water against the filter-cake. 
When the filtering medium becomes clogged it may 
also bo removed oy jets of water directed against 
it to disintegrate it and carry it away to a clean- 
ing device. The cleaned material may then be re- 
turned to the filter elements in a stream of liquid, 
without separating the parts of the filter. The 
filter is suitable for metallurgical operations, (n) 
The filter-cake is simultaneously removed from all 
the filter elements by jets of water, and the filter- 
ing medium (sand or the like) may also bo removed 
from all the elements simultaneously by jets of 
water, cleaned, and returned. The filter is suit- 
able for filkriiig cyanide solution from ore, or 
sodium aluminate solution from the accompanying 
mud in the manufacture of aluminium from Uiux- 
ite. (c) When material is treated with a lixiviating 
liquid the more slowly soluble portion is removed, 
and is used ns the filtering medium for separating 
the dissolved material from a further quantity of 
the mixture. The less soluble material present in 
the filtewing medium is thus dissolved by the lixi- 
viant and separated from the insoluble materitf). 

— W. F. F. 



*• 

Air-fUf€f. V. di Santi, Wiehti, Kaos. U.S. 
Patf.(A) 1*319, 672,(b) 1,319,673, and (o) 1,319,574, 
21.10.19. Appl., 7.10.18. 


Ajf air filter is provided with a water container 
and a collecting vessel mounted in the container 
and provided with means for separating the water 
from the air, consisting of (a) perforated plates 
near the bottom of the vessel, a tray above the 
plates having a fluted and perforated bottom, and 
a second tray above the last having two series 
of fluted surfaces disposed at right-angles to the 
flutes of the former tray and having perforations 
at the lower apices of the flutes; (ii) a spirally 
formed surface having its upper and lower con- 
volutions perforated and its intermediate convolu- 
tions imperforate and provided with stops to 
arrest the entrained water; (c) a superposed series 
of conical plates, alternate plates having notches 
in their edges and openings in their centres, and 
the intermediate plate.s having no openings but 
notches in their edges disposed at right angles to 
those in the alternate scries. — W. H. C. 

Furnace. F. R. Hill, Keeler, Cal., Assignor to 

W. W. Watterson, Bishop, Cal. U.S. Pat. 

1,317,295, 30.9.19. Appl., 3.9.18. 

The furnace chamber, 47, is provided with a floor, 
sloping downwards towards the outlet, 10, The 
material is fed into the chamber so as to stand in 



an annular pile, 15, around the central part of the 
chaniKu'. The inner sloping surface is heated bv a 
burner, 28.— W. F. F. 

Burning or roasting non-sintering substances; Gas- 

fired shaft-kiln for . A. and W. Steiger, 

Zurich, Switzerland. U.S. Pat. 1,317,603, 
30.9.19. Appl., 18.12.18. 

The material is fed into the top of a vertical shaft- 
kiln and travels downwards through the kiln. 
Combustible gas and air are supplied to the bottom 
of the kiln and heat the material while passing up- 
w'ards through it to an exhauster at the top. The 
kiln suddenly increases in cros.s-section at several 
points in the cooler portion at the bottom to cause 
a sudden loosening of the charge in that zone. 

— W. F. F. 

Furnace. F. Peiter, Brooklyn, N.Y. U.S. Pat. 
1,318,690, 14.10.19. Appl., 28.5.18. 

Gas is made in a producer chamber and passes 
direct to a combustion chamber, to which auxiliary 
air is also admitted. The burning gas passes to a 
muffle chamber provided with a perforated wall or 
roof through which the hot gases pass to a chamber 
above containing the object to be heated. An oil 
burner may also l)o provided, the flame from which 
is directed into the muffle chamber.— B. M. V. 

Kiln. J. C. Schaffer, Tiffin, Ohio. U.S. Pat. 
1,318,806, 14.10.19. Appl., 26.4.15. 

A VERTICAL kiln is provided with a central vertical 
flue and a number of flat radial fluea connected to 
I it. Addition^ radial flues are arranged between 
the first-mentioned radial flues, and are conneiHedf 
I to them by horiaontal passages, hut are not eon«- 
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neoted directly to the oeiiiral flue. These flues are 
at! covered by the floor of the kiln and the two seta 
cf radial flues open directly into the kiln. 

~W. F. F. 

Furmce. A. P. Hachtraann, Allfiitowii, Pa. IT. 6. 

Pat. 1,320,614, 4.11.19. Appl., 11.1.17. 

Materul is delivereil by a screw conveyor into the 
upper end of a slightly inclined heating tube. The 
inclined tube extends downwardvS first through the 
lower end of a chimney stack and then, after an 
interval, through a lurnnco casing. In the space 
between the furnace casing and the stack, the 
tube is surrounded by a concentric shell which con- 
ducts the hot gases around the tulie from the fur- 
nace to the stack. Means are provided for rotating 
the tube and surrounding snell, an<I the joints 
between the shell and tube, and the walls through 
w'hich they pass, are made gas-tight while permit- 
ting expansion. — AV. F. F. 

Mixing of fluids; Method of and means for inti- 
mate . H. F. La Hour, Chicago, 111, U.S. 

Pat. 1,318,774, 14.10.19. Appl., 8.4.18. 

A THIN stream or curtain of liquid and a current 
of air under pressure are dischargc<l simultane- 
ously, in contact with one another, and in the same 
general direction into a vessel. The liquid is then 
separated from the gas by deflecting the former 
in a lateral direction into a dead space or pocket, 
the gas being 'deflected in the opposite direction. 

\V. H. C. 

Evaporating apparatus and method of operating 
the same. F. A. Newhall, Philadelphia, Pa. 
U.S. Pat. 1,318,793, 14.10.19. Appl., 9.5.17. 

In a niultiple-eflect evaporator the vapour from at 
least one effect is used to heat a quantity of liquid, 
which is then divided and a portion is further 
heated and concentrated by boiling. This portion 
is then mixed with the other preheated but uii- 
eoneentrated portion and the w^hole further concen- 
trated by boiling.—B. M. V. 


; a mtiool pip« proj«ctiiig upwards through the 
{ bottom and having radial noaoles within the bins, 
; Each pipe is connected through a preesure-regula^ 
ing valve to a common air supply pipe, which is 
connected to a reservoir supplied b;? an air couir 
pressor. The temperature of the air is adjusted 
by a regulating device interpo^ between the 
reservoir and the first vertical pipe. — Vf. F. F. 

Beefifying columns. Budeuburger Maschinenfabr. 
uiid FiHengieKst>rei A.-IL zu Magdeburg, Zweig- 
uiedcrlassung vorm. F. H. Meyer, Hanover^ 
Haiuholz. (lor. Pat. 311,8(33, 7.3.18. 

A iiKcTiKYiNu column is coustructecl in superposed 
( «)mpartments .separated by plates which are 
|M*rt‘oratod with a number of holes. In these 
iioles to.ir- (jHvir-)shaped btKlies are placed and 
the liquid runs hack through openings li^tWeen 
tho platto and the bo<lies or along straight or spiral 
grooves cut on the surfato of the bodies and col- 
lects in drops on their downward directed tips. 
After they have attained a certain size the drops 
fail on tho ball-filling of the compartment below. 
In order that tho ilrops may not bo distiirlied, sepa- 
rate oiienings are provided for the ascending 
vapours at the periphery of the plaits or distributed 
over the plates and protected with hoods against 
the liquid. Alternatively inclined channels may be 
providiHl in the tear-shapiHl bodies for the vapours. 

-T. H. Bu. 

Drying diuiiis; Suction - — . Aseherslebencr 

Maschinenhau A.-G. vorm. W. Bchmidt und Co., 
Aschersleben. Ger. Pat. 31 1,98^1, 24,0.17. 

The free surface of the drum is at first covered 
by a cloth or the like, which is unwound during the 
rotation of the drum and is detached when the sur- 
face is completidy covered with a layer of tlw 
material to be dried. Without the use of this 
cloth a much greater sU(‘tion force w’ould b© re- 
quired, as at tho beginning of tho work the greater 
part of the drum surface has not received a 
coating. — T. H. Bu. 


Vapour pressure in an evaporator provided with a 
water-seal cover; Process for maintaining the 

near atmospheric pressure. 0. Sebrneisser, 

Charlottenburg. Ger. Pat. 312,855, 17.12.16. 

The hot vapours, together with cooling water, pass 
downwards through graU^s arranged one above the 
other in a casing. With a suitably chosen cross- 
section of spaces through which the water falls it 
forms more or less connocted films which pro<luco 
an air pump effect. The suction effect varies auto- 
matically with tho amount of water, so that tho 
pr^sure in the evaporator alters very little and 
can be kept near atmospheric. — T. H. Bu. 

Dryer; Bidary . R. R. Hickcox, Baltimore, 

Md. U.S. Pat. 1,319,077,21.10.19, Appl., 31.3.17. 
An endless chain is arranged horizontally in a ! 
casing and a scries of parallel plates are fixed to 
it in such a way that they project nearly normally ' 
during the whole revolution of the chain. Material ^ 
is fed on to the plates at the commencement of | 
tbeir upper horizontal path, and is discharged on I 
to a conveyor during the return path. — W. F. F. i 

Drying machinery. A. Harvey, Greenwich, Conn. I 
U.S. Pat. 1,319,391, 21.10.19. Appl., 22,10.15. ' 


.\ntifreez%ng solution. M. J. Reusz, Continental^ 
Mo., Assignor to C. F. Schneider, J. C. Josse, 
F. H. lioveridgc, and 3. B. Turpin, St. Louis, 
Mo. U.S. Pat. 1,319,178, 21.10.19. Appl., 31.5.19. 
To 100 parts of liquefied tachydrite (hydrated double 
cliloride of calcium and magnesium) is added 6 parts 
of a composition containing approximately 6% of 
copper sulphate and 10% of calcium hydroxide. 
The mixture is diluted wifb water to 26^—50® B. 
(sp. gr. V22 -T53) ami strained.- W. H. C. 

.ierating liquid; Apparatus for , F. B. Koll- 

berg, Bisbee, Ariz., and M. Kraut, Los Angeles, 
Cal., Assignors to Southwestern Engineering Co. 
U.S. Pat. 1,319,667, 21.10.19. Appl, 8.11.16. 

A OABiNG for the liquid is made with one end in 
the form of a semi-cylinder with axis horizontal, 
and a wheel with projections on ita periphery is 
arranged to rotate concentrically within tne cylin- 
drical wall and slightly spaced from it. The liquid 
to be aerated is fed on to the rim of the wheel and 
is carried by its viscosity and adhesion, at hig^ 
velocity through tho narrow space between the rim 
of the wheel and the wall of the casing, where it if 
aerated.—W. F. F. 

divided material; Method and appa^ 
H. K. Hitchcock, Pittsburgh, 
Pa. U.S. Pat. 1,319,771, 28.10.19. AppL, 9.8.15. 
In an upward current classifier, the material mixed 
with liquid is fed at a level between the ouUeU foir 
the coars^t and the next finer products, and liquid 
for assurting the upward current is introduced at 
a level below the outlet for the coarsest materials 


Thk material to be dried is supported on super- j 
posed pivoted trays within the drying chamber. ; 
Rods and gearing are provided by means of which 
the trays can be tilted and the dried material dis- i 
charged into hoppers which are located below the , 
chamber.— W. H. C. . I 

Dehydrating apparatus. C. R. Taylor, Fort Worth, j 
Tex. U.S. Pat. 1,319,978, 58.10.19. Appl., 7.8.19. I 
Each of a ttttmber of etorage bine A prprid^ with 


Grading finely 
ratus for — 
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Several grades of material are drawn off by pipes 
extending to various depths in the conical separat- 
ing ve8sel.>— B. M. V. 


Catolyfter; Hij(lro(jen-frfP fuid prffcess of 

maiiinn some. C. Ellis, Montclair, N.J. U.S. 
Pat. E320,03D, 28.10.H). Appl., 13.1.17. 

A SALT of a metal is reduced with hydrogen and 
the hydrogen exf)(«llt (l hy heating the re<luced metal 
in a curnmt of nitrog<*n. — B. M‘. V. 

Acid-itfill. E. J. .Manser, Nolnd, Out., Canada. 
U.H. Pat. 1,32(1,080, 28.10.10. Appl., 3l.rj.iy. 

A iioMiOW conical spreader having inlet openings 
at its lovv<'r edge and a protecOnl gas outlet at its 
upper end is fitted inside the still at the bottom. 

-W. H. C. 

Liquid-ronliny appnrnfuH. N. E. Gee, Altoona, 
Pa. r.S. Pat. 1,320,130, 2S.10.10. Apjd., 25.5.17. 
The liquid to he cooled (lows from an upper re- 
ceiving charniHT down a cooling tower, which is 
Hupplietl with an air blast at its lower end, and the 
cooled liquid runs into a main storage tank. By 
means of a pump tlie licjuid may he raised from the 
main storage tank through a valved pipe to the 
upper tank, whence it [)asses again to the cooling 
tower. — B. M. Y. 

Purifying li<iiiids; ProrcHA of . VV. G. Laird, 

Assignor to H. li. Dnhcrtv, New York. T.S Pat 

I, 320,300,1.11.1!). Appl., 20.11.10. 

Thk apparatus is for treating a heavy liquid with 
a non-miscible liquid of lower specific; gravity. The 
heavier liquid flows downwards over a series of 
slightly inclined superpo.sed perforated plates 
arranged in a vertical casing. The lighter liquid 
passes in counter-current upwards through and 
over the plati's. — W. F. F. 

Dryiuij (ippamtus. Machinenfahrik Imperial Gcs., 
Mmamn. Gcr. Pat. 312,016, 28.1.16. 

Thk apparatus comprises a perforated heating 
drum rotating in a trough, a tube with different 
sized openings being arranged in the heating drum 
to distribute different amounts of hot air or gas 
to different parts of the drum. The distributing 
tufce is mado up of sections, the di.slances between 
which vary. The space* l>etwoen the distributing 
tube and the heating drum is dividtsl by partitions 
inU) several chambers. Openings are provided in 
the end of the heating drum where the wet materia! 
is introduced, and cold air enters through thes<* 
openings and mixes wi/.h the hot air from the last 
»ection of the distributing tube, so that the wet 
material los(>s the greater part of its moisture at 
a relatively low temperature without caking 
together. Tlie material then enters the next 
chamber, where it is exposed to liotter ga.ses and 
quickly dried. The damp air is withdrawn bv an 
exhauster.— T. H. Bii. 

Tnfiainniahlc luiuids; Dnnfilr-uudlfd contu'uier for 

■ . E. Beutinger, Wiesbaden. Ger. Pat 

312,561, M. 12.17. 

Lv the space betwi'cn the walls is u filling material 
which, on damage to the inner container, combines 
with the inilowing contents of the container to 
form an elastic or solid body which closes the open- 
ing. When the inner vessel contains l>enzine (light 
petroleum) the filling material is a mixture of 
kiowlguhr, waste wool, and hair, with finely- 
divided rubber as a binder. A movable inter- 
mediate wall is arranged so that in case of damage 
it can be displaced to make the path of the e.scaping 
liquid the longest possible. — T. H. Bu. 

ISemrating oil from water; Apparatus for . 

J. H. Carni there and Co., Ltd., J. Gourlay, 

G. K. Johnstone, and J. Young, Glasgow. Eng. 
Pat. 134,026, 5^10.18. (Appl. 17,308/18.) 



Cooting-towers or siructares for cooling water and 
other liquids, F. E. Gill, Shijpley, and Daven- 
port Engineering Co., Ltd., Bradford. Eng. 
Pat. 134,094, 3.12.18. (Appl. 19,929/18.) 

Moistening or conditioning apparatus. H. 
Sinethurst, Hollinwood. Eng. Pat. 134,455. 
12.2.19. (Appl. 3458/19.) 

Drying mnferiah; Method of and dryer there- 

for. ll. Rea, Assignor to Pacific Evaporator Co., 
Portland, Greg. U.S. Pat. 1,320,569, 4.11.10. 
Appl., 16.5.16. 

See Eng. Pat. 111,991 of 1917; this J., 1918, 46 a. 
[Tungsten] crucible. U.S. Pat. 1,318,452. Sec X. 

Centrifugal machines. U.S. Pat. 1,304,840. See 

XVIl. 

Washing fiffer-masses. Gcr. Pat. 311,895. See XIXh. 
Colloidal solutions. Ger. Pat. 313,339. See. XX. 

Itndintion-pyromrter. F.S. Pat. 1,318,516. See 

XXIll. 


lU-FUEL; GAS; MIKERAL OILS AND 
VAXES. 

Coal; Kjrtrnrtion of irith dilute alkali at high 

teni peraf arcs. F. Fischer and W. Gluud. Ges, 
Ahhandl. zur Keniitnis der Kohle. 1919, III., 
213—215. Chem. Zentr., 1919, 90, IV., 693. 

The authors have found that the Douath test for 
distinguishing coal and lignite, which is based on 
the decomposition of lignite with dilute alkali 
giving a dark ('oloured solution, requires certain 
modifications since it only holds if the temperature 
is not allowetl to exceed 100° C. By heating 
liobherg coal with oA alkali to''250° C. a dark 
brown solution is obtained, which gives off large 
amounts of carbon dioxide and hydrogen sulphide 
on acidifying, and also a brown fiocculent preci- 
pitate which when washed and dried on the water 
oath is soluble in acetone, and amounts to 21 ' 
of the coal used. — D. W. 

henf value indicator; .Veir for gasirorks use. 

E. J. Brndv. Amor. Gas Asisoc., Oct., 1919. Gas 
World, 1919, 71, 410-412. 

The effects of various factors in a Bunsen flame 
upon the .size and shape of the tlaine have been 
studied. As the primary aeration of the flame is 
gradually and progressively increased, a yellow 
tip makes its api)carance, and with increased 
aeration disappears. Linear relations of the typo 
C -K,ll i Kj have been establislied l>etween the 
calorific value, C, of the gas and the air/gos ratio, 
R, corresponding to the initial appearance and dis- 
appearance of the yellow tip. The disappearance 
phenomenon ha.s bwn more particularly studied, 
and it has been found that for carburi'tted water- 
gas of calorific value ranging from 442 B.Th.U. 
to 613 B.Tii.U. 'i)or cub. ft., the relation tassumes 
the form, Calorific valuer 15811 -h276'5, R being the 
nir/gas ratio corresponding to disappearance of 
the yellow tip. For coal gas tlie relation assumes 
the form, Calorific value :=125Rd 351. The result 
is applie<l to the construction of a heat value indi- 
cator, consisting of a slightly tapering glass tube, 
arranged vertically within a surrounding glass 
tube. The annular space between the tubes is filled 
with air and the inner glass tube with the gas. The 
gn.s and air are forced from their respective com- 
partments through a mixing chamber and an outlet 
orifice abov^ by means of water supplied from an 
aspirator. Th^ gaseous mixture is ignited at the 
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oriAoe. Owing to the taper of the inner 
glaaa vessel, as the water ascends in the compart- 
ments, the air/gas ratio in the mixture issuing 
from the orifice progressivelj' increases. The level 
of the water is observed at which the yellow tip of 
the flame provided by the issuing gnsc's disap|)ears 
and the calorific value of the gtis is indicated by 
such level, being directly read from n scale attached 
to the side of the instrument. An accuracy of 1 to. 
2% is obtainable in actual practice. — J. S. G. T. 

[Gfls] retort a; Steaminif . L. ,1. Willien. 

American Gas Assoc. Gas J., 1919, 148 , 377 — 378. 

COMPARATIVEI-Y little work has Ikmii done in 
America on the steaming of gas retorts, only about 
twelve gas plants liaving been used for steaming. 
Tests with Glovcr-West continuous retorts gave 
satisfactory results at Springfield (this J. 1919, 
314 a) and Portland. At Portland the use of steam 
resulted in increasing the proiluotion of gas from 

36.000 to 39,000 cub. it. per retort and from 142,398 
to 156,192 cub. ft. per man. The calorific value 
of the gas fell very slightly from 541 to 536 
B.Th.T/. Stt^aming resulted in an appreciable de- 
crease in the amount of carbon dcpositeil on the 
sides of the retorts; the deposit was also more 
easily removed, and stoppages in the stand pipes 
were reduced. The steaming of AVoodall-Duckham 
continnous verticals was succcfv'sful at iSehenectady 
(Now York). One company gave up the steaming 
of Glover-West retorts as unsatisfactory. The use 
of sU*am was also tritsl without sue<css at Rochester 
(rnite<l (ias Im])r()vemont inU'rmittent verticals) 
and Holyoke ( Wo<Klall-Duekliam eoiitimiuus re- 
U)rts).--\V, P. 

Jilue irater-gas auit coo^ gas; Mixtures of . 

H. J. Randall. Southern Assoe. Gas Kng. and 
Managers, Nov., 1919. Gas World, 1919, 71, 
405—407. 

The blue water-gas plant used had a (apaeity of 

150.000 cub. ft. per 21 hours. The “ blow ” period 

vas about IJ minutes and the gas “runs” of six 
minutes’ duration. During a pcriml of nine months 
when coal gas only was m aim Pictured, the coal gas 
made per ten of coal carbonised amounted to 12,t^l5 
( ub. ft , and the coke sold to 8*72 cwt. per ton of 
coal. During the subsequent thirtcHui months, 
nhen blue water-gas was made and admixed 
with the coal gas, the make of coal gas per ton of 
coal amounted to 12,198 cub. ft., and the make of 
mixed gas to 17,168 cul). ft., 7‘5 cwt. of (‘oke being 
.sold per ton of coal. The average calorific value 
of the mixed gas was 437 B.Th.U. per cub. ft. The 
calculated calorific value of the blue water-gas was 
308 B.Th.TT. per cul). ft., and that of enriched 
water-gas, using coal tar, was 337 B.Th.U. per 
cub. ft. The net cost of coal gas into holders dur- 
ing the first period was 30’5d. per 1000 cub. ft. 
The cost of blue water-gas averaged 12'74d. per 
1000 cub. ft., which together with the addwl cost 
of tar enrichment amounting to I ’A'id. per 1(K)0 cub. 
ft., made the total cost of enriched blue water- 
gas 13*99d. per 1000 cub. ft. The system offered a 
number of advantages, amongst which arc a lower 
percentage of “ inerts,” lessened consumption of 
coal, lower temperatures to he maintained in the 
retort house, less trouble with stopped pipes, and 
less deterioration of retort settings. The percent- , 
age of water-gas could readily be altered from 20% I 
to 80% without inconvenience to consumers. | 

— J, S. G. T. I 

Sodium stearate and oleate; Distillation of | 

under reduced pressure, and the origin of petro- i 
hum, A. Pictet and J. Potok. Helv. Ohim. 
Acta, 1919, 2, 601—510. | 

Dboanb, tetradecane, pentadecane, and, chiefly, 
'tetratriaconiane have b^n isolated from the paaty 
masB ohtained by distilling sodium atearate under 


I 13—16 mni. pressure, and nonylene, decylene, wn- 
i decyleiie, and trideoylene from the distillate of 
I sodium oleate, but no traces of cyclic hydrocarbons 
i have been found. The hydrocarbons agree in 
physical properties with specimens isolate from 
American petroleums, and therefore the results 
support Engler’s theory, in so far as the open-chain 
hydrocarbons are conc^^rned— namely, tnat they 
originate from the fats of marine plante and 
animals. (See further, J. (’horn. Soc., 1919, i., 669.) 

-xl. c. w. 

Miiieml oiJs; JAihorafonj iests on . A. Philip, 

Just. Petrol. Tcchnol,, 21.10. l!>. [ Advance proot.j 

The author’s main thesis is the newssity for the 
adt>j)tion of standard methods for the teeting and 
analysis of mineral oils. Th(^ preliminary opera- 
tion of .s;impling is desi iilK'd at length, and details 
are given of the prot'otluro to bo adopted in 
determining the “ visible separated wak‘r in oils 
of ditiVr«*nt density. 

Distillat ion test no ninlr oil.- A speciallv 
designed topping st ill is desi ribjnl, which is heated 
on an air bath in wliith is situated a coil through 
which air is j)a8KCHl by means of an electric blower. 
The air stream is (x)ntrolled by a gas current 
meter, and thus any i)re<lete(rminod volume of air 
may Ix^ circulated in a elos<’d system. Ia)sfies are 
lin this way greatly reduc<*d, and any water in the 
oil is (|uietly removijl without risk of foaming or 
humping. The gas current uu^ter is a lI-tulK) filled 
with lead .shot. The rcsistaiui* thus alford<Ki con- 
trols the passage of air, and once the appliance is 
calihraUsl a definite (nrri'nt can always be repro- 
(hned. The distillatio!) , after “ topping” for 
waUu', petrol, and keros(‘ne, is conljnmxl in a steam 
still, which is provided with two inkrnnl baffles 
to prevent priming and an uimulnr channel to 
prevent (x>n(ien8(Hl li<|uid drii)ping from the roof 
into the heated oil. Jt is maintained that u, 
('leaner “ heavy oil and i)araffin ” fraction is 
thereby obiaincsl and a betkr wax yield. Tabular 
maikr containing thci results of distillation of the 
same oil by different observers is adduced to uphold 
this claim. 

Vtipour tensitni of moti>r spirit, ~\\\ apparatus is 
descril)('d for the d<>krn)ii nation of the temperature 
I at whicli the vapour tensio!i of a spirit is equal to 
: atmospheric pressure. This figure is stated to b<i 
' the nearest approach to the “boiling point” of 
the jM'trol. 

(Udnrifir value of motor spirit. — The bomb oalori- 
^ meter is used. About ()’5 grm. is weighecl out in a 
stoppercMl tube, wliieh together with 0*25 gnn. of 
nai>hthah‘ne, is placxal in the platinum crucible. 
On firing, the beat liberated by the combustion of 
the naphtlmlene vaporises the petrol and expels 
; the stoppew of the tube'. Ignition of the spirit tnen 
I takes place, with no ]) 0 SHihiIity of loss, which is 
I otherevise liable to haj>pen in the interval between 
! weighing the ])cirol and ( losing the bomb, 
j fiigh and low calorific value o/ fuel oils. — The 
j author proposes to deUu ruinc only the gross calorific 
j value and the “ water value,” i.e., the number of 
I units of water by wiugbt obtained by the oombustion 
j of unit weight cif the fuel, and this implies the sum 
I of th(5 water derived from the oxidation of the 
hycfrogei), together with the hygroscopic water 
prc'sent in the fuel. The determination of the 
water value can be achieved either by the ordinary 
combustion method or by the use of the Mah-lw- 
Krbcker bomb, in which provision is made for the 
diiHjlaoement of water by a stream of dry air. 

Vetf.rmination of xrater in oils. — Air, under a 
vacuum of 20 inches, is drawn through the oi^ 
whiehds gradually heated to 100°, and the water 
condensed, absorl^d, and weighs in a syttein of 
cooled and tared U-tubes, the last mombors coil* 
taining calcium chloride. 
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Free acid in oil fuels . — Free acidity to alcohol 
and to water are determined and reported in terms 
of oleic acid. 

Effect of moisture on flash-points . — A careful 
investigation has been made to determine the effect 
• of inoisture on fla»h-point3. In general it may bo 
said that lor low flashing distillates, e.g., kerosene, 
the prtwmce of water is scarcely likely to affect 
the result, seeing that, in the nr«t place, water 
readily settles out from the oil, and, in the second 
place, the low Umiperatiire at which the oil flashes 
is iiisiiflicient to liberate an appreciable amount of 
water vapour. Jii the (ase of fuel oils, however, 
there may l>o emulsified water present, and at 
t(unperatures upwards of 150° F. this water has a 
decided effect. A large amount of data i.s pro- 
vided, which indic.'ites the effect of varying 
amounts of water on the flash-points of fuel oils 
(including creosotes). In some cases the dried oils 
were mixed with water, in others the water was 
actually present in the oil. Thus, for a creosote 
containing 7'0% of water the maximum variation 
in observation, by eight different chemists, was 
25° F., and the same variation was found for a 
Texas fuel oil which contained 1‘5% of water. The 
same Texas oil, when dried, showed a maximum 
variation of only 7° F. Thus, for a dry oil or one 
containing less than 0*5 of water the tolerance is 
of the order of 7° F., whilst for an oil with a 
greater amount than this the tolerance must l»e 
still higher. — A. E. D. 

lAght pet rot tu in oils; Oefertion of aromatic hydro- 
carbons in by means of the picric acid 

value. J. Tausz and E. Sclinaliel. Chem.-Zeit., 
1919, 43. 726. 

Thk methocl deiwiids on the different solubility of 
picric acid in the paraffin and aromatic hydro- 
carlKins respectively. Pure benzene dissolves about 
10 of its weight of picric acid, whilst the latter is 
pnudically insoluble in hexane. About 60 grms. 
of tlie oil under examination is shaken for 10 mins, 
with .3 grms. (or more if necessary) of picric acid, 
filtered, 20 grms. of the filtrate mixed with 30 c.c. 
of water ami titrated with sodium hydroxide solu- 
tion, u^g phenolphthalein asl indicator. The 
number of c.c. of jV/l alkali required to neutralise 
100 grms. of the oil saturated with picric acid is 
termed rthe picric acid' value of the oil. For 
ordinary petrols, ga.solines, and ligroins, this value 
is usually less tlian 0*3. The following results were 
obtained with a Rumanian petrol, sp. gr. 0*7590, 
b. pt. 98° — 11K)° C’., ^vhen mixed with varying 
quantitie.s of benzene ;~ 
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Ashphalts; Distinction between natural — aiul 
on asphalts. E. C. Pailler. Caoutchouc et 
Gutta-Percha, 1919, 16, 10063—10066. 

In the examination of asphalts of various origin 
the proporbion of “ fixed carbon " obtained by 
heating under standardised conditions in the ! 
absence of air (this J., 1900, 174), the mineral j 
acidity of the liquid obtained on careful dry dis- ' 
^lation, and tlie saponification value (determined ' 
in solution in bensene) exhibit significant ^differ- i 
ences in magnitude, in samples examin^ from ! 
different sources the ^ed carbon was found to 1 
range from 9‘95 to the acidity (in mgrms. j 


of potassium hydroxide necessary per gram of dis- 
tillate) from 0-12 to 16*9, and the saponification 
value from 7*4 to 36*0.— D. F. T. 

Benzol manufacture. Berthelot. See III. 

[Beef ification of] hydrocarbons. Paillard. 5re III. 
Continuous distillation. Mallet. See III. 

Mineral rubber. Dubose and Wavelet. See XIV". 

Gas analysis apparatus. Burgerhausen. *SV(? XXIII. 
Patents. 

Fuel; Apparatus for production of artificial . 

It. Bowen, Cheltenham. Eng. Pat. 134,365, 

11.11.18. (Appl. 18,432/18.) 

An apparatus for the manufacture of artificial 
fuel by the proce.ss described in Eng. Pat. 109,^5 
(this J., 1917, 1173). 

Bulverised coal; Plant for feeding to furnaces, 

J. E. Kennedy, New York. U.8. Pat. 1,320,367, 

28.10.19. Appl., 18.3.18. 

The coal is crushed and transferred to a gravity 
drop dryer, through which are led the gaseous 
products of combustion from the furnace. The 
coal is then powdered, and fed into the furnace 
under air blast. — W. P. 

Coke-oven. H. W. Buhlor, Boston, Mass. U.S. 
Pats, (a) 1,319,839. (b) 1,319,840, (c) 1,319,841, 
and (d) 1,319,842, 28.10.19.1 Appl., (a) 13.1, 

(b) 18.1, (c) 24.1, and (d) 27.1.17. 

(.a) A NUMBER of fuel iiilcts are situated in a 
straight line on one side of the air inlet to the 
cotubustioii chamber of a coke-oven, air and fuel 
being discharged in parallel directions into the 
zone of combustion, (b) A series of combustion 
chambers and waste gas flues are arranged alter- 
nately. A conduit extending along the ends of 
th(^se flues forms the only means of communication 
between the members of each heating unit. 
Movable dampers are placed across the port 
between each waste gas flue and the collecting 
conduit, (c) A horizoi ‘ is combined wdth 

a number of horizontal coini / chambers which 

are situated in the side walls of the retort. These 
combustion chambers are arrangcnl in four sub- 
groups, the members of each sub-group being 
arranged one above another. Independently con- 
trolled fuel and waste gas connections are provided 
for each combustion chamber, and a common air 
supply and outlet flue for each sub-group. The 
latter are run in pairs, (d) In a setting consisting 
of a number of horizontal retorts, burners are 
arranged at the same end of all the combustion 
chambers. A partition about halfway along each 
retort divides the conduits leading from the com- 
hustiion chandK>rs into two sections. A regenerator 
is placixl in CH^nnoction with each conduit section. 

-w. 

Cuke and gas; Process and apvaraiuj 

. W. D. Wilcox, Chicaa^:^;/, HI. U.S. Pat. 

1,319,917, 28.10,19. Appl., i^^^"«4.6.18. 

Coal to be carbonised traYje-l4'^^ downwards through 
a vortical conduit, and a End* highly heated gas which 
is delivered into the I oboa’^'y^*' of the conduit 
travels upwards, earbon/oiili:*s*og the coal. Means are 
provided wliereby the / of heated gas is auto- 

matically accelerated of ^ retarded upon decrease or 
increase of the tempr ■N.r;"rature of the upper end of 
the conduit.— A. B. 

Gas; Manufacture vertical retorts. 

G. J. Jackson, E**oedi9her, and Woodhall and Buok- 
ham, Ltd., Londr a mon. Eng. Pat. 133,730, 10.9.18. 
(Appl. 14,n2/18tt«an-> 

A VEttTioAt retort f**®^'^®** manufaeture of coal gas 
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is Drorided with the usual heating flues in the ' 
wails, and also with other flues adjacent to those 
heating flues which are at the end of the setting so 
as to be heated by them. Oil is sprayed into the 
upper end of these flues, and is vaporiskni while 
passing downwards through them to a conduit 
leading into the retort, where it enriehoa the coal 
gns. Steam may be injcctwl into the oil-heating 
flue to remove any carbon deposit. — W. F. 

Disfiltation [of petroleum]; Method of and appa- 
ratus for . H. A. Frasch. New York. I'.S. 

Pat. 1,318, (>57, 14.10.19. Appl., 12.1.17. 

The petroleum is contained in a retort, open at 
tho l>ottom and dipping into a heaUng agent wliioh 
is contaiiHHl in a still. The heating agent has a 
higher boiling point than the desired products, 
which are vaporised. condcnsiHl, and then re-dis- 
tilled. -A. E. D. ! 

Petroleum; Apparatus for treating . B. 

Andrews, Houston, Tex., and W. C. Avenll, 
jun., Meraiix, La. U.S. Pat. 1,319,828, 28.10.19. 
Appl., 7.5.18. 

Oil is delivered into the bottom of a vertical crack- 
ing tube, which communicates at each end with 
molten metal contained in a surrounding tubular 
vessel. — A. E. 1). 

Oils; Process for treating hydrocarbon L. A. 

Dabbs, TndependeiU'e, Kans., Assignor 
TJniversal Oil Products Co., Chicago, III. U.S. ^ 
Pat. I,3l9,a53, 21.10.19. Appl., 14.1.18. 

In the cracking of an oil under a sulhcient teiU" 
perature and pre.ssare, the precipitated carbon is 
prevented from adhering to tho wall.s of the retort 
by the scouring action of a non-rcactivo abrasiyo 
mati'rial, whieb is mixed with tho oil in a finely , 
divided form. -“A. E. D. 

Oils: Apparatus for extracting aromatic - — 
[from crude oil]. F. C. Ruff, Los Angeles, 
Assignor to By-P™ductB Mam. factu ring 
vSan Francisco, Cal. US. Fat. 

21.10.19. Appl., 15.1.17. 

Crude oil or a fraction thereof is forwd at high 
speed through a lieatod coil, and ds disc^rged into 
a retort provided with perforated haffles in the 
upper part. Tho retort is heated by burners Sjet m 
a furnace, tho lower portion of tho retort being 
protected from the direct action of the burners. 
The vaporised oil which issues from the retort is 
subsequently cracked. — A. E. D. 

Auueous and other vapours; Process of separating 

from air and gases. Method of producing 

low temperatures. A. d Paris, jnn. Br^ford, 
Pa. U.S. Pats. <a) 1,320,167 and (b) 1,320,168, 

28.10.19. Appl., 9.7.14 and 26.5.16. 

<a) Condensable hydrocarbons are removed from 
gases by expanding the latter in the presence of a 
uon-aqiieous lubricant, which permits the liQuef^- 
tion of tho hydrocarbon vapours, but precludes the 
solidification of any water vapour, (b) Liquefiable 
hydrocarbons are removed froni hydrocarbon gases 
by lowering the temperature siimciently, by expan- 
sion, to cause condensation; the expansion is 
effected in the presence of a mixture of glycerol 
and alcohol, which servos to prevent the solidifica- 
tion of water vapour, to dehydrate the g^, and 
simultaneously to act as lubncant.—D. F. 1. 

Tank for inflammable liguids. Ger. Pat. 312,564. 
See I. 

Sludge from acetylene generation, U,8. Pat. 
1,319,206. See VII. 

Artifm ttotu!. V.8. Pat. 1.819,918, Set U. 


Sludge tulphonic acids* U.S. Pat, 1,819,027. 
See XU. 

Flue gas fester, Ger. Pat. 313,970. iSfee XXIll. 


IIb, -DESTRUCTIVE DISTIILATIOH; 
HEATING; LIGHTING. 

P.ATENTS. 

Coal-distiUaiion products; liecoveru of . 

11. 11. Dow, Assignor to The Dow Uhoinical Co., 
Midland, Mich. U.S. Pat. 1,317,359, 80.9.19. 
Appl., li.1.18. 

In the recovery of coal-distillation products the 
first light oil is fractionated to separate the 
pentane and carbon bisiiliihide. The pentane is 
then converted into a product having a different 
boiling point from that of carbon bisulphide, so 

that it may bo separated from tho latter. — W. F. F. 

* 

Charcoal ; Pgre for the manufacture of . G. 

Beccuri, Florence, Italy, U.8. Pat. 1,319,688, 
28.10.19. Appl., 26.8.18. 

A KILN for carbonising wood contains a number of 
chambers ooniu'cted to a condenser. Each chamber 
is provided with a pair of grates, spaced apart so 
as to provide two compartments. The bottom ot 
each chamber is formed aa a hopper closed bolow 
by a door provided with an air-valve, and below tho 
hoppers an» passage-ways formed in tho kiln 
' structure to accommodate receptacles for tho 
ch.arcoal. W. P. 


1II.-TAR AND TAR PRODUCTS. 

Tars; Characteristics of low-temperature . F. 

Fischer and W. Gluud. Z. angew. Chem., 1919, 
32. ,337-310. 

Genuine low-temperature tar slmiild not have been 
exposed to a temperature higher than C.^ 

cither during its production or subsequently. A* 
good sample should ho fluid at the ordinary tem- 
perature, and its fluidity should not be materially 
affected by tho separation of small quantitiee rf 
paraffin wax. Its sp. gr. should bo from 0*96 to 
100. In a thin layer it should be of a golden-m 
to deep wiuo-red colour, and in tho fresh condi- 
tion it should have pronounced odour of 
hydrogen sulphide or ammonium sulphide, and 
none at all of naphthalene. It contains as its 
main constituents, paraffins, olefines, naphthenes, 
and phenols, with only a small amount of aromatic 
hydrocarbons. As was shown hy Jones (this J., 
i 1917, 7), naphthalene is not produced until a tem- 
i perature of 750° C. or over is reache<i. In testing 
! for naphthalene 200 c.c. of tho tar is distilled in a 
i current of steam at 100° C., and the distillate 
i passed through a long conden.ser or two condensers 
i in succession, so that it is quite cold when it reaches 
! the reooiver. Three portions of about 250 c.c. each 
i are collected. If the oil which separates from these 
■ fractions sets to a crystalline mass naphthalene is 
' present and may bo identified by its m. pt. Hi 
: some cases naphthaWnc may separate only alter 
cooling in an ice-cbe.st. Even in the absence of 
naphthalene, however, tar produc^ed at a hij^r 
tomneraturo than is permissible for genuine low- 
: temperature tar may be present. A method of 
deciding whether this is the ckse is based on the 
difference in solubility and sp, gr. of individual 
constituents of the tar, preferably the hydro-; 
carbons, since the proportion of phenol® showa ^ 
great variations. The tar is shaken with petrolwm 
spirit, to separate patch and asphaltic 
ftft d the exfciract freed frohi acid 
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treatment with alkali, and distillecl. In the case of 
true low-temperature tar the sp. gr. of the dis- 
tillate from 200° to 300° C. is below 0*95 at 20° C., 
whilst in the case of other tars it is about 1 or 
over. The oily residue of b. pt. above 300° C. from 
low-tern per a turo tar solidifies to a semi-solid mass 
owinj^ to the separation of paraffin wax. It is com- 
letely soluble in pebrolwura spirit and ether, and 
as a sp. Kr, of less than 1 at 50° C. In the ease 
of tars proiluced at higher temperatures this 
residue is only partially soluble in cold pc'troleum 
spirit, leaving a fatty r<\sidue which is not com- 
pletely soluble in ether. It has a sp. gr. exemling 
I at 50° (1. The following results were thus 
obtained with samples of technical low-temperature 
tar, vertical retort tar, and Mond gas tar: — 

I.ow-tvni' ! Vtrtlcul i Moud 

jK-rutun* ' ntort 1 gas 
tar. iar. tar. 

8l>. «r. (20'' ('.) <d dlHtUlit.' 2()0' ' 

■SOO" (!. 0-9100 1 O-OHM) ' 0 ftaoo 

Sp. nr. (BO” C.) o( rcfddi'.f of li. ' i 

pt„ ovi-r 30(1" c 0-90<i(i i o-ft7i:J 

It is not possible to distinguish low-teinpcraturc 
lignite tar trom low-temptoaturo coal tar by the - 
sp. ^r. of these fractions. The lignite tar oils are 
distinguished by In'ing of gn'at(‘r consistence ' 
owing to the presence of more paraffin wax, while 
the low-temperature tar from ordinary coal is free 
from rnetlioxyl (.'oni pounds and tliai from lignite - 
contains such compounds. If a lignite tar contains 
naphthalene it is not a low-temperature far. In 
the ah.seme of naphthalene the following test is 
applicKl ; 10 grins, of the sample, purified by treat- 
ment with hot iRuizene, is treated with 20 c.e. of ^ 
petroleum spirit, and the insoluble portion washed 
with 20 c.c. of the solvent. Taiw-temperature 
lignite tars have been found to contain over 30% 
and other lignite tars less than 10% of substances 
insoluble in petroleum spirit. (See also this .T., 
1919, 563 a).-C a. M. 

Benzol; Present position of the inanufaeture of 

in Fiance. V. Ilerthelol. ( him. et Ind., 1919, 

2, 1017-1023. 

Thk French requirements for benzol for the colour 
and allied industries ore not very large, and are 
more than met by the hom<* production. It is esti 
mated that at least 176,<KH),000 gallons of motor 
spirit is required anm*ally, and before the war 
some 19,0(X),0(K} gallons of benzol, mostly imported, 
was used for internal combustion engines. To the 
continuance of the recovery of benzol at gas works 
and to the extension of the recovery at coke works, 
France must look to supply the want. Tim possi 
bilities of improvement and economy in the treat 
ment of the benzol laden wash oil are considerable. 
eVude benzol is recovered from the wash oil by the 
aid of direct and indirect steam in the proportion 
of 25% of direct to 75% of indirect. Part of the heat i 
of the direct steam as recovered in the wash oil pro- ' 
heaters, but a greater economy could probably he 
effected by using several preheaters in series. If the 
products from the debenzolising still are all con- 
densed together, the greater part of the heat in the 
in lirect steaiu is lost, and it is suggested that the 
vnoours coming from the still should at once, nn(l 
ithout eondensnlion, he submitted to a process of 
fractional separation. 'I'his was first proposed by 
Mallet, and has l>een carritHl out at Lens, Auby, and 
Sluiskill. Piagranis of the plant are given. The i 
process consists shortly in passing the vapours from I 
♦he debenzolising still through two or more rectify- j 
ing dephlef^nuiPing columns in succession. By this i 
» ‘^•ans a high yield of specially pure interm^iate | 
nro^cts is obtained, considerable saving in steam | 
is effected, and leas chemicals are required for { 
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! washing. The author considers that the fraction- 
ating column with bubbling trays is likely soon to 
be replaced by contact columns, and insists on the 
importance of the dephlegmator. which, especially 
for the final rectification, shoula be capable of re- 
turning to the column as linuid four-fifths of the 
vapour which enters it. The function of the 
dephlegmator is not to hold back the vapour of the 
less volatile liquids, but to provide return liquid for 
the column. This return liquid should enter the 
fractioning column about half-way up. The use 
of a vacuum for the fractionation of the higher 
boiling products is not warranted bv experience, 

-W. H. C. 

Benzol; Continuous rcctifiatinn of . A. Baril. 

Chim. ct Ind., 1919, 2, 1013-1016. 

Prkviovs to the war very little attention was paid 
in France to the production of pure benzene and 
toluene, hut the requirements of the Explosives 
Department during the w'ar enforced the prodin;- 
tion of these ))ro(luct8 at the Paris gas works. 
Formerly the intermittent system of rectification 
was employed, and this necessitated a considerable 
number of operations to obtain pure products, and 
the loss on handling was considerable. A continu- 
ous systiun was tlicrefore adopted, namely, that of 
Kgrot et Grange, which consists of three column 
stills set in cascade, each having its own 
dephlegmator and condenser. Crude benzol was fed 
into the upj)ernu)st column and passed through the 
others in siKcession. The carbon bisulphide and 
low'-hoiling impurities were removed by the first 
column, i)un‘ benzene distilling within 0*5°— 07° C. 
w-as obtained from the condenser of the second, pure 
toluene of a similar degree of purity from the third, 
and solvent naphtha containing only a tra(’e of 
toluene was discharged from the bottom of the 
third still. The apparatus, which worked with 
great rc'gularitv and gave very little trouble, was 
able to treat from 35 to 42 tons of washed crude 
l>enzol per 24 liours, using only about I of the 
amount of steam ro<|uired to effect the same degree 
of separation in an interinitteiit apparatus. 

~W. H. C. 

Uydrocarhons [; Reciijieation of j durin<j the, 

war. L. Pflillard. Chiin. et liid., 1919, 2, 1(J08-- 

1012. 

Tiik theory of fractional distillation advanced by 
10. Bnrhet in hooks published in 1890, 1894, and 
1895 and at first much opposed, has been vindicated 
by the fact that its application has enabled many 
problems of separation which presented themselves 
before and during the wav to be solved by continu- 
ous fractional distillation. The essential points of 
this theory are that the effectual separation 
(analysis) of the vapours takes place in the plates 
or trays of the rectifying rolumn and not in the 
dephlegmator or reflux condenser on the top of the 
column, w'hich only serves to supply to the column 
the condensed liquid which washes the vapours as 
they bubble through the liquid on the trays; that 
the more volatile vapours pass uncondensed through 
the liquid on the trays, while less volatile vapours 
arc condensed and evaporate in their place the more 
volatile portions of the condensed liquid; that 
whilst the vapours entering the column have a vary- 
ing composition, the composition of the liquids on 
the trays becomes stabilised once equilibrium has 
been established, so that it is possible to withdraw 
continuously part of the liquid from each of the 
upper trays and so obtain a aeries of separate pro- 
ducts of constant composition. The advantage of 
these principles is well illustrated by their applica- 
tion to the rectification of crude petrol and benzol 
From crude petrol it is possible to obtain by con- 
tinuous work from 8 to 10 different products* The 
military aeroplanes required a spirit from which 
all material boiling above 125° C. had been elimin- 
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ated and it was only necessary to separate the crude 
petrol into two fractions. With Bnrbet's continu- 
ous apparatus it was found possible to obtain from 
15 to 20% more aviation spirit from the same crude 
material than could be got with intermittent 
apparatus. The steam ro«iuirod did not exceed 
12 — 14 kilos, per hectolitre of crude petrol, that is 
]’2- r4 lb. per gallon, and the loss on rectification 
was nil. Crude benzol is fractionated with equal 
facility, and it is possible to eliminate the last 
traces of carbon bisulphide, as is necessary in the 
case of benzol required for explosives. The same 
principles have been applied, most successfully, to 
the separation of pure monochlorobonzone intended 
for the production of picric acid for melinite, but 
a.s the impurities dicbloro- and polycbloro-bcnzenes 
decompose at temperatures above (\ the final 
separation of these subslanees was efi’ected in a 
eolumn working under vacuum, f'rac'tionation iu 
vacuo is also successfully applied to the separntion 
of heavy petroleum oils which fire also liable to 
decomposition (cracking) at high tenqieraturcs. 
'ITie same process can he applied to the separation 
of the three mononitrotolueiicf- and the ( re'^ols. The 
trays are fitted with many sm.'dl bulihling hoods, 
having very fine serrations, so tlmt the ascending 
vapour pjisses through the liquid in a very finely 
divided state. The Savallc sy.stem of perforated 
plates has the defect that if the distillation stops 
even for so short a time as five minutes, the whole 
of the liquid on the plnt<*s flows to the bottom, and 
on restarting it takes several hours before the still 
again rcacdies a condition of equilibrium. — W. H. C. 

; ('ontinuous — \ of for and prfnv 

hum]. P. Mallet. Chim. et Ind., 1<JPJ, 2, ]()05— 
1007. 

T>ie chief advantages of continuous distillation 
are: High rate of working, the possibility of ex- 
change of heat between the products entering and 
those leaving the system, and regularity of opera- 
tion. When the heating is etfected by steam, re 
pilarity of working is easily attained, and this 
lolds good to nearly the same degree when liquid 
or gaseous fuel is uwd, but with solid fuel it is 
much more difficult. As far back as 1H57 A. Mallet 
utilised a continuous .system of stills set in ea.scado 
for distilling petroleum, and in 1H60 he applied a 
somewhat different ap[>aratus to the continuous dis- 
tillation of tar at the Paris Gas Works. This con- 
sisted of an oblong, box shaped still about 22 ft. 
long, 5 ft. wide, and 2 ft. deep, having cross baffle- 
plates extending two thirds across the still; most 
of the baffles w'cre about 21 in. but every third 
baffle wius the full depth of the still, so that the in- 
terior was divided into several sections, each pro- 
vided with its own vapour pipe and condenser. 
Crude tar entered at one end and pitch flowed away 
fiom the other. The objections to apparatus of 
this type for tar are that it is not easy to clean 
and agitators cannot be easily adapted to it, and as 
tar deposits a skin of graphite on the bottom of the 
still when it is distilled these objections are serious 
The heat from a furnace burning solid fuel is 
variable, so that the products obtained are not very 
tegular in composition: this is especially so tvith 
ifgard to the (luantity of volatile matter left in the 
pitch. The inlet through which tar is fed into the 
still is very small, and the regulating valve is liabh* 
to be blocked up by coke dust which exists in most 
tars. With petroleum these difficulties do not exist 
to the same extent, and when products are re- 
quired only for heating, lighting, or internal com- 
bustion engines and not for the manufacture of 
chemical products, continuous systems may be used 
with advantage. With coal tar, however, the re- 
sults are much less satisfactory, and owing to the 
fact that pitch soon becomes pasty and a poor con- 
ductor of heat on slight cooling, it is difficult to 
aiTSiige a satisfactory system of heat interchange. 


The system of intermittent stills in which the next 
charge of tar is preheated and partly distilled by 
the heat in the vapours coming off is much to be 
preferred.— -W. H. (’. 

Light petroleum. Tausz and Schnabel. Stt IIa. 
Patents. 

IhidroJ'ij ctonpnuuth of nronuttic hydrocarhonSf' 

Manufacture of L. M. Dennis, Ithaca, N.Y. 

r.S. Pat. 1.320,464, 4.11.19. Appl, 6.2.17. 

An aromatic hydrocarbon is treated with excess olP 
sulphuric aci<l, and the sulphonic acid formed is 
neutralised afU'r removal of residual sulphuric acid. 
The sulphonate is fused with an alkali hydroxide, 
and the product, consisling of tlie alkali salt of a 
hv<lroxy eompound of the hyilrocarbon together 
with alkali sulphate and sulphite, ia <li88olved in 
water, 'Die free hydroxy derivative of the hydro- 
carbon is liberated by treating the solution with 
carhen dioxide, and is then separated from the 
liquor, aliich is iri‘ated for reeon'iy of alkali car- 
honati's froe from silkali siilphntt'S and sulphites. 

L. A. 0. 

('oni dist iUafii)n ])riid ncis. l .S. Pat. 1,317,369. 

Ua. 

Aromaiic odn. T^S. Pat . 1 ,319,420. See Us. 


IV. COLOURING MAHERS AND DYES. 

('oirdiin group; Synthesrn in the - P. Karrer 
and F. Widnier, Hclv. ('him. Acta, 1919, 2f 
461 l()6. 

HYiiitoxYKir MAHANS and hydroxycoumaroncs con- 
deij.se uth nitriles in the preseime of hydrof^en 
ehlorhlc and zinc chloride to form koiimides, which 
\ield ketones on boiling with water. These may bo 
reduml to secondary alcohols. The ketones are do- 
signaU‘d depsanones and depsenones respectively, 
and the aleoliols, depsanols, and depsenols. Cate- 
chin is 3.6.3'. I'-tefrahydroxy-depsanol, 


OH OH 



6-Hvdroxy-2-meihyl-derivativoH arc also described. 
(See further .1. Cliem. So(*, 1919, i., 695.) «T. C. W. 

.ibwrption spectra of dyes. Hnatek. See XXI. 


Patents. 

(fohmring matters [ammonium sulphite compounds 
of azo dtjes] ana lakes therefrom; M^ufacture 

, VV. U. Brass, Spondon. Eng. Fat. 

134,270,16.11.18. (Appl. 16,939/18.) 

Lithol Bed K, or other similar monoazo pigment 
colour, is dissolved in a liot aqueous solution or 
ammonium sulphite, fre.shly prepared bv neutral- 
ising a solution of ammonium bisulphite with 
ammonia. After filtration of the solution, the aim 
inonium sulphite of the 

has the formula ]80sNa'[2]N(NH4) N 

(NH,SO,)[lTC,oH;[2]OH, is precipitated by the 
addition of common salt, separated by filtration, 
and dried. The ammonium sulphite compounds dli- 
solved in w^uter are heated with an alkali carbonate 
in the presence of a substratum, e.g., hlanc fixit for 
flio r^rorlnftinn of fudour lakes. — L. A. C. 


Diazaiisation ; Process of . E. K. Bol^n, 

Assignor to E. I. du Pout de Nemours and (?a4, 
Wilmington, Del. . TJ.S. Pat. 1,320,443,^ 4.11149, 
Appl., 26.3.17. 

NiTAor^s acid is liberated from a hitrite t|e 
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actioti of sodium bisulphato in the presence of the I 
apiine to be diazotised.— L. A. C. j 


V.-FIBBES; TEXTILES; CELLULOSE; 
PAPER. 

Patents. 

ISuiphiie- and ^od(L-^ cellulose waste liquors; Re- 
moval of lowic substaurrs from after elimina- 

tion of suiptiuroiis acid and neutralisation. E. 
Jacoby, Munich. Ger. Put. .‘307, J8J, 2.5.11.16. 
The liquors nre prepared for fermentation by treat- 
ment with small quantities of .absorbent materialB 
such os kaolin or huniin, which adsorb toxic sub- 
stances. Sulphite cellulose waste liquors, after 
neutralisation with lime, filtration, and addition of 
hurnin, may be treated with salts of the heavy 
metals to cause flocculation of the huinin. The 
process is applicable also to liquors from soda cell u 
lose factories. — J. H. L. 

Pulp and paper, cardboard and like sheet material; 

Manufacture of fmm (jarbape. J. F. aiui 

H. F. J. Puttaert, San Francisco, C’al., U.S.A. 
Eng. Pat. 13‘1,411, 16.12.18. (Appl. 20,972/18.) 
Skk U.S. Pat. 1,294,16J of 1919; this .1., 1919, 283 a. 

Vireproofimj. F.S. Pats, l,.318,r)23- 4. Hee l\. 

DeUming agent for hides. Ger. Pat. 313,99.'). 
See XV. 

Alcohol {from sulph ite cellulose waste liquor]. 

r.s. Put. I, . 32 ( 1 , 043 . See xvrif. 


VI.-BLEACH1NG; DYEING; PRINTING; 
FINISHING. 

Patent. 

Mordant; Liquid — for use in dyeing fabrics. 
P. Besnier, New Orleans, La. U.S. Pat. 
1,320,974, 4.11.19. Appl., 2.9.19. 

A MORDANT composition contains sodium sulphide, 
naphthalene, and sodium chloride.— L. A. (’. 


VII -ACIDS ; ALKALIS ; SALTS ; NON- 
HETALLIQ ELEMENTS. 

Ammonia; Synthesis of . K, B. Maxted. Chem. • 
Age, 1919, 1, .')l4-5ir), 310--542, .'>90-592. (See 
also this J., 1918, 232 t, 368 a; 1919, 219 a.) 

Thr percentage of ammonia capable of existing in 
e(|uilibrium with nitrogen and hydrogen increases 
wnth the pressure but decreases with increasing 
temperature. In practice, however, the reacting 
gases pass too rapidly over the catalyst to allow 
eouilibrium to bo reached, and the reaction velocity, 
which is increased at higher temperatures, becomes 
of equaj importance to the position of the equili- 
brium in determining the amount of ammonia 
formed. The pressure employed in the technical 
synthesis is about 150 atmospheres. Since the 
power required for compression varies as the 
logarithm of the pre.ssure, the latter should be as 
high as is compatible with the construction of the 
furnace and circulating system. The chief ob- 
stacles in the way of very high pressures are in- ; 
efficient joints and glands. Iron is the usual 
catalyst, wdth potassium hydroxide as promoter. ; 
It must be very carefully freed from impurities by i 
repeated oxidation and reduction, as the reaction 
is very susceptible to cataiyst'polsons. Uraniuni ia * 
not suitable for indust rialfuse on acoount of Hs I 


bedn^ very readily oxidised by traces of air or water. 
Osmium would probably be the best catalyst but for 
its high cost. With regard to the technolo^ of the 
process, tho power required for compression is a 
considerable item in tho cost of tho whole process, 
and the economy of using comparatively high work- 
ing pressures is emphasised. The question of lubri- 
cation of the compressor is an important one on 
account ()f the inhibitive effect of traces of oil on 
the activity and life of the catalyst. Tho purifica- 
tion and drying of the compressed gases is im- 
portant, carbon monoxide being a specially active 
catalyst poison. The construction of the synthe- 
sising furnace has presented difiiculties on account 
ol the rapidity with which steel becomes brittle 
under tho action of the gases. Double-walled fur- 
naces witli internal electrical heating have been 
tried, and special alloys more resistant to the 
action of hydrogen than steel have been used. 
Another solution of the problem is so to regulate 
the conditions that tlie heat of reaction maintains 
the temperature at the desired point without ex- 
traneous heating. Furnaces based on this principle 
are said to be in operation consisting of a simple 
hoinl) of special alloy, lined and lagged with refrac- 
tory material. Beeovery of the ammonia formed 
may be accomplished by refrigeration, but is far 
from complete oven at very low temperatures. It 
may be absorlied by water under pressure, and then 
the gases have to be carefully dried before again 
pa.ssing into circulation; wdth a high rate of 
circulation this is a difficult matter. Solid ab- 
sorbents, such as anhydrous cobalt chloride, may 
al.s() he used. The l)earing of tho present high cost 
of fuel on the economic prcxluction of hydrogen is 
disciiswd. The continuous process for the catalytic 
oxidation of the carbon monoxide of w^ater-gas by 
steam gives a product still containing much carbon 
monoxide, which must be removed as formate by 
means of calcium carbide. Of other methods of 
nitrogen fixation, the one offering most chances of 
fiucc'ess in Groat Britain is the cyanamido process, 
and it is desirable that this should l>c tried out 
along.sido tho direct synthesis under comparable 
conditions. —E, H. U. 

Pofas.sium pyroanfimonate ; Preparation of for 

sodium estimation. J. D. Van Leeuwen. Chem. 
Weekblad, 1919, 16, 1126. 

PoTA.ssTUM pyroaiitimonate, whi(;h will keep uri- 
changtKl for a long period, is made as follows : 
20 grins, of potassium antimonyl tartrate is mixed 
with 20 grms. of potassium nitrate and the mixture 
heated to a red heat in a crucible. When reaction 
has ceaaed, the lid is placed on the crucible and 
heating continued for 15 minutes. After cooling, 
50 c.c. of warm water is added and tlio mass is 
stirred till it becomes powdery. It is then filtered 
through a porcelain vacuum filter, tho residue is 
treated with 100 c.c. of cold water and transferred 
with tile filter paper to a flask containing 500 c.c. of 
boiling water. After boiling for 1 minute and 
rapidly cooling, some aluminium hydroxide is 
added, the mixture is shaken and finally passed 
through an ordinary filter paper. — W. J. W. 

Magnesia; Purification of . Conditions in 

which perictnse or crystalline magnesia is formed. 
J. Meunier. Bull. Soc. Chim., 1919, 25, 560—562. 
Magnesia may be freed from calcium by igniting 
at a red heat and subsequently, after cooling, ex- 
tracting with successive portions of a 10% solution 
of sucrose, until the last extract does not give a 
turbidity- with ammonium oxalate. The residue is 
then Avashed and dried. If further purification is 
desired, this material is dissolved in hydrochloric 
acid and the solution evaporated to dirnew. The re- 
sidue is gradually heated to redness ($00^— -900^ 0.) 
in a covered crucible, and magnesia is obtained In 
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its crystalline form as periclasc on the lid and aides 
of the crucible and on the surface of the amorphoua 
magnesia in the crucible.— W. G. 

Pyrites and blende furmxces. Schefczik. See X. 

Klectrochemical industry. Gokhchinidt. Sec XI. 

Soluhiiity of sulphur, limes. Sec XV. 

Eliminaiing vanadium from .solution. Keichert 
and AVernicke. See XIXii. 

Spectra of magnesium eompouud.'i. .Meimier. See 

XXIII. 


Patent.s. 

Aitroxylsviphuric acid; llandlimj . 0. 

Jensen, Notoddcn, Assignor tn Norsk Hydro- 
Elektriak Kvaelstofaktiesolskab, Christiania, 
Norway. F.S. Pat. 1,319,586, 21.10.19. Appl., 

11.6.19. 

In handling nitroxylsulphuric acid, the action of 
the acid on iron is eliminated by the addition of a 
small quantity of nitric acid. — ^V. W. 

Ammonia; Oxidation of . C, Toniolo, Milan, 

Italy. II.S. Pat. 1,. 318, 936, 11.10.19. Appl., 
2:1.12.18. 

A iirxTURK of air and ainnionia is pa.ssod through a 
heated, non-catalytie metal gauze, stretched across 
a tul)e, and in such pro.\'iinity to a porous catalytic 
diaphragm as to interchange heat with the latter. 

- W. J. W. 

Ammonium perchlorate ; Manufacture of . 1). 

Aanensen, Christiania, Norway. Png. Pat. 
121,727,30.10.18. (Appl. 17,700/18.) Int. Conv., 

22.12.17. 

In the manufacture of ammonium perchlorate from 
ammonium nitrate and sodium perchlorate, after 
separating the ammonium perchlorate first formed, 
the mother liquor, which contains chiefly sodium 
nitrate, is treated with ammonium bicarbonate or 
ammonia and carbon dioxide. This precipitates 
sodium bicarbonate and leaves in solution ammo- 
nium nitrate and smaller quantities of ammonium 
peTclilorate and sodium bicarbonate*. The solution 
IS 'treated with a further (piantity of sodium per- 
chorate, preferably leaving the ammonium nitrate 
in slight excess. — B. V. 8. 

Alkaline chlorides; Apparotu.^ icith horizontal dui- 

phragni for electrolysis of . Norsk Alkali 

A./S., Trondhjem, Norway. Kng. Pat. 125,9:i5, 

14.11.18. (Appl. 18,702/18.) Int. Conv., 25.4.18. 

In an electrolytic coll with horizontal diaphragm 
composed of a layer of a powdered inert substance 
on a suitable support, such as is used in the electro- , 
lysi.s of alkali chlorides, the tendency to a greater 
rate of diffusion of liquid at the junction of the 
diaphragm with the walls of the cell is overcome 
by placing a fillet of inert material on or in the 
diaphragm a little distance from the cell wall and 
filling in the intervening space with a pasty 
tightening mass forming a liquid-tight 1^^”^ ^ 

Potassium; Process of extracting from its in- 

soluble compounds. F. D. S. Robertson, Toronto, 
Canada. U.8. Pat. 1,317,521. 30.9.19. Appl., 

17 . 6 . 18 . 

A siLiCATK mineral is subjected to the action of , 
free phosphoric acid, and the soluble alkali phos- . 
i^te produced is treated with ^me otj^r 9 cid | 
to replace the phosphoric acid, which is , recovered. ; 

' v'.; — S. A*. I 


Potassium sodium sulphate; Process of recovering 

from saline liqtsors. G. B. Burnham, Boro- 

solvay, Cal. U.S. Pat. 1,317,954, 7,10.19. Appl., 

16.6.19. 

Liquor containing potassium, sodium, chloride, and 
sulphate ions is evaporated and agitated, thereby 
causing .separation of “ supersuturnted sodilun 
chloride.” The liquor is separatetl from the deposit 
and allowed to crystallise, whereby potassium- 
sodium sulphate is ohtaine<l. S. H. A. 

Potasiium sails; Process of exlracting R. 8. 

K(lward.s, Brookline, Mors, F.S. Pat. 1,820,211, 

28.10.19. Appl., 25.9.18. 

Silicates containing coinpound.s iiisoluhie in water 
are inixeil witli an excess of Hodiiim chloride and 
heated in intimate eontuct with .st4*am to the fusion 
point of Mo<liuni chloride, thereby producing potas- 
sium chloride which is extracte<l bv lixiviation. 

S. 8. A. 

Silicates; Vrucess or recitvering salts from ^ — . 

H. 8 . Edwanls, Brookline, Ma.ss. P.S. Pat. 

I, 320,212, 28.10.19. Appl., 30.10.18. 

The product obtained by fiiriuicing a mixture of 
silicate, sodimn eliloride, and cal(;ar»‘ons material, 
and which contains free lime and sixlium chloride, 
is subjoc^Unl to further reaction in an aqueous 
medium, the reliction btving maintained by the 
(ontinuouH addition of the hot furnaced mixture. 
WakT-fioluble potassium compounds are thus ex- 
tracted. — S. 8. A. 

Potassium-magnesiuni sidphate and potassium 

phaie ; Manufacture of [from Uieseritt^. 

Kaliwerko Grossherzog von Saclian A.-G., Diet- 
las, and K. llepke, Dorndorf. Ger. Pat. 313,063, 
30.10.17. 

Kikskritk separatevi from the kioaerito w^ash-liquors 
and frw from chloridt>« is stirriHl with 30-~^0% 
excess of crude 60—70% potassium ( hloride above 
that required by tho eejuation 2 KCll- 2 Mg 804 »» 
MgCIa f KaSO^jMgSO^, and with sufliciont water to 
form a thick paste. The mixture is allowed to 
stand several days in a covered vessel with the wash 
water evenly covering tho solid material; tho liquor 
is then drawn off from tho bottom of the vessel, 
and more wash water is added. The liquor obtained 
after decomposition of tho sulphate may be used for 
adding to the solid material. If pota^ium- 
mngnesiuin sulphate is required, the washing is 
continu(*d until tho salts are practically free from 
imignesium chloride, biA if the product is to be 
treated for tho maiiufacturo of potassium sulphate, 
complete removal of the chlorides is unnecessary. 
Ill the latter case, after removal of the bulk of tihe 
chlorides, a further quantity of potassium chloride, 
i.f., 30— 50% excess over that required by the 
equation K,80.,Mg8(L+2KCU2K,8(L f MgCI,. is 
stirred with the product, which is then allowed to 
stand and wiished as before. The only impurities 
likely to bo found in tho potassium sulphate are 
insoluble substances such us anhydrite ana alumina 
present in the kieseriUv — L. A. C. 

Alunite; Apparatus for calcining . H. F. 

Chappell, Now York. U.S. Pat. 1,317,686, 
7.1U.19. Appl., 14.1.19. 

The apparatus comprisc‘s a rotary kiln and a 
removable fire-box coiineiited to the lower end of 
the kiln in a manner which prevents access of- air 
to tho furnace through the junction during the 
calcining operation. — 8. S. A. 

Sulphur dioxide; Balanced process of extracting 

and desiccating from solution. J. JhtvetiV 

port, Boston, Mass, U.S. Pat. 1,817,688> 7,16,12.; 
AppL, 12.6.19, % 

IpHB solution is subiected at atmospheric prejiiiire 
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in open vessels to suocesfiively increased tempera- i 
tures, and the sulphur dioxide is collected as ex- : 
pelled.— 8. 8. A. 

Hydrocyanic arid; rrocess of recovering . 

♦ G. H. Huchanaii, Hosclle^ N.J., AsHignor to 
American Cyaiumiid Co., ><ew York. C.S. Pat. 
1,317,755,7.10.10. Appl., 7.5.19. 

Raw material, containing substantial quantities ol' 
impurities, is mixed with water, and mineral acid 
is introduced below the surface of the mixture, 
thereby liberating hydiocyanie acid gas, the last ' 
traces of which are expelled from solution by live 
Ht<.*am, The gas is recovered by suitable treatment 
in a scrubber.- S. vS. A. 

dafeium cyanauiide; .[[ipanilnH for makinn . 

(i. K. Cox, Niagara Falls, N.Y., Assignor to 
American (Nanamid Co., New York. F.8. Pat. 
1,317,756, 7.10.19. Appl., 2H.2.19. 

A CONTAiNKR lor charging finely-divided carbide ; 
into a cyaiuunide oven, and provided for di.s- 
(iliarging purposes with a dosuro which may be : 
raiscHl or lowered, i^s carried by a mo\'*able support- 
ing frame. Means are provided for raising or lower- 
ing the container and for rausing it to register 
with the cyananiide oven. — S. S. A. 

llismvtii; Making orides of . C. Kllis, Mont- , 

clair, N.J., Assignor to Kllis-Foster Co, F.8. i 
Pat. 1,318,336, 7.10.19. Appl., 4.1.19. | 

CoMMiNViKi) bismuth is jirojected into a llame, and I 
the oxide and other products are collected. | 

-J.H. J. 


Mantfanntes; Maiinfnct nrc of - — . J. R. Mac- 
Millan, Niagara Falhs, N.Y. F.S. Pat. 1,318,891, 
14.10.19. Appl., 11.6.18, 

A MiXTioiR of manganese dioxide and an alkali is j 
mechanically comminuted in presence of air at a 
temperature sutlicient for oxidation. — AV. J. W. 

Manganese conipoiinds [permanganates'] ; Process 

of preparing highly-oxidised . J. C. Adell, 

Cleveland, Ohio. F.H. Pat. 1,318,432, 14.10.19. 
Appl., 20.8.17. 

Alkali permanganates arc prepared by heating an 
oxide of manganese in admixture witli an alkali 
hydroxide or carbonate to dull redness in air and in i 
eoiitnct with iron oxide. — S. 8. A. ! 

I 

^Sodium■ sesguicarbonate ; Process of making j 

and of recovering sodium carbonates from natural \ 
maters. J. R. \Yatson, Cartago, and W. Hirsch- j 
kind, Pittsburg, Cal., Assignors to California , 
Alkali Co., 8an Francisco, Cal. F.S. Pat. 
1,319,128, 21.10.19. Appl., 29.10.17. i 

Solid sodium bicarbonate is added to a solution of ; 
sodium carbonate, ami the sesquiearbonate pro- 
duced is Feparate<l. — M’. G. M . I 

Sludge from acrfyJnie generation ; Process for j 

treating . ,1. H. Cohen, Brighton, Mass. 

U.8. Pat. 1,319,206 , 21.10.19. Appl., 23.7.17. 

Thk sludge, free<l from residual acetylene by aera- 
tion and evaporation, is liltered, and the re.sidue 
is dried in order to drive off mechanically-held 
water without effecting chemical change. — 8. 8. A. 

Ammonia; Process for recovery of . R. 0. E. 

Davis and H. Bryan, M^ashington, D.C. U.SL 
Pat. 1,319,663, 21.10.19. Appl., 15.5.19. 

Ammokia formed by passing hydrogen and nitrogen 
over a catalyst If absorbed by charcoal, from which 
it is liberate by the a^lication of a vacuum, and 
recovered by cooling.~^\V, J. W. 


Magnesium nitride; Process for producing . 

C. R. Burke, Tulsa, Okla, H. T. Boyd, Homer, 
P. McD. Biddison, Columbus, Ohio, and J. S. 
Zink, Tulsa, Okla. U.S. Pat. 1,319,843, 28.10.19. 
Appl,, 4.3.18. 

A I'liocKss for producing imignesium nitride con- 
sists in treating a hydrocarbon gas, containing 
nitrogen, wdth magnesium at a temperature not 
below 300° C.— W. P. 

Black-ash soluiions; Apparatus for filiering . 

H. L. Dunklc, AVashingtoii, D.C. 1 j. 8. Pat. 

I, 320,324, 28.10.19. Appl., 14.6.19. 

Thk apparatus comprises a series of containers 
placed at successively lower levels and connected by 
inclined biters. In bowing from one container to 
the next the liquor passes through the biters and is 
thereby separated from suspended black ash, 

— 8. 8. A. 

Alkali-earth niiiatfs ainl hydiogen sulphide, R. W. 
Davis, jun,, .Tcnkijitown, Pa. F.8. Pat. 1,321,013, 
4.11.19. Appl., 13.12.16. 

An alkalincH'arth nitrate is obtained by the inter- 
action of a solution of alkaline-^uirtli sulphide with 
a solution of a nitrate of a metal the hydroxide of 
which is iiLsoluble, hydrogen sulphide being evolved. 

-B. V. 8. 

Aqueous solutions of gases [chlorine']; Means for 

making . F. W. 'J'horold, E. G. R. Ardagh, 

and J. T. Burt-Cerraus, Toronto, Canada. U.8. 
Pat. 1,319,734. 28.10.19. Api)l., 22.1.19. 

Chlouink produced from a solution of sodium 
chloride which is supplied continuously to an elec- 
trolytic; cell is brought into intimate contact with 
watt'r under pressure, and the resulting solution 
transferred to a storage tank. The variation of 
level in the storage tank controls the supply of 
sodium chloride to tho electrolytic cell, the evolu- 
tion of chlorine from the cell, and tho supply of 
water to dissolve the gas. — AV. F. F. 

(txygen-yietding masses; Process for the production 

<»/ - {from peroxides], K. S(;hwab, Berlin- 

Bnumsehulenweg. Ger. i*at. 306,41.'), 9.8.16. 

Alkali peroxides are mixed with salts of less eleetro- 
fiasitivo metals, or with ammonium salts, and 
heated to incipient softening. After cooling, ^ho 
products are porous owing to evolution of ga.s 
during the heating. Indifferent porous materials 
ma.y he incorporated in the mixtures before heating, 
and metals or metallic compounds which act as 
oatalvsts mav be added before or after the boating. 

-J. H. L. 

Sulphuric acid; J^mrrss and apparatus for pro- 
ducing . H. V. AVelch. Los Angeles, Cal., 

F.8.A. Eng. Pat. 134,015, 22.10.18. (Appl. 
17,226/18.) 

8kr U.8. Pat. 1,284,166 of 1918; this J., 1919, 73a. 

,{mmania and ammonium compounds; Process of 

producing . G. G. Taylor, Crafton, and I. E, 

Knapp, jun., Coraopolis, Pa., U.8. A. Eng. Pat. 
134,237, 13.3.18. lAppl. 4155/18.) 

8f.e U.S. Pat. 1,315.534 of 1919 ; this J., 1919, 818a. 

Nitrogen; Process for fixation of . F. L. 

Slocum, Assignor to J. H. Reid, Pittsburgh, Pa. 
U.S. Pat. 1,318,929, 14.10.19. Appl., 27.11.17. 
See Eng. Pat. 133,104 of 1918; this J., 1919, 900 a. 

Carbide; Preparation of crude material for manu- 
facture of . F. L. Slocum, Assignor to J. H. 

Reid^ Pittsburgh, Pa. U.S. Pat. 1,319,183, 
21.10*9. Appl., 21.9.17. 

8m Eng. Pat. 133.103 of 1918; this J., 1919, 900 a. 
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CMum carbide; Preparation of crude materialB 
for f^nufachire of — ~ — . F. L. Sloouiif, Assignor 
to J. H. Reid, Pittsburgh, Pa. US Pnf 
1,319,426, 21.10.19. Appl., 10.9.17. 

See Eng. Pat. 1^3,101 of 1918, this .f., 1919, 900 a. 


AcuMiJl r.S. Pat. 


Ferrosilicnn [and pota 
1,318,76.3. See X. 


1,320,(V^0. See 
salts]. 


1. 


r.S. Pat. 


Itefractory material and method of making tame, 
B. Enright, Allentowrn, Pa. U.S, Pat. 1,319,056, 
21.10.19. Appl., 14.11.18. 

A RKFUACTOHY iim^rial for funuun) linings is made 
of oalcinod dolomite containing calcium End mag> 
iicsiuni sili(‘ntcs, hut only a negligible amount of 
free silica." B. S. 

Chinn ilay; Appaintus far use [in removing 
posited .vij/if/j in ahtaininp — (I. F. Nalder, 
Truro, rornwall. Kiig. Pat. 1 1.788, 19.6,14. 


VIIL--<1LASS; CERAMICS. 

Kefracfarn inaieriah and hiijh temperature 
mmsurements. C. W. Kanolt. J. Franklin 
lust., 1919, 188, 189 505. 

A RiiOKT account of the theoretical basis of tho 
tcni|)eraturc «cal(' is given, followed hy a brief 
description of the different type.s of instrument 
used for high temperature nu'asureuieiit, including 
thermo-couples, resistance tlieriuomeiers, optical 
and radiation pyrometers, and pvrometric cones. 
The most important refractory materials in general 
use are enumerati'd and their specific properties 
briefly described. — K. H. 11. 

Stoneirnre (jlazes; ^faduhis of eJastieity of . 

W. vSteger. Keram. Ruuds., 1919, 27, 313-'316. 

The modulus of clast ir ity and the cmdficieiit of 
expansion lH't\vt‘en room t,cmperature and 100'^ (’. 
were determined on 1 1 stoneware glazovs of widely 
ditrerenf compositions, viz, : ™ 


IX.-BUILDiNG MATERIALS. 

t >:n Crete in eheinieat i nd u sf la/ , K. S. Andrews, 
t'hem. Ago. 1919. I, 612 613. 

I Reinfoui Ku coiu rete is suitable for almost all forms 
ot factory structure, wat^M-t-owers, (.*ooliiig towers, 

, stor.age bins ami hunkers, tanks, and vats. The 
I Ih'sI concretf' is that made of tine aggregate (sand) 
ol pjirtii les varying Irom 9(11 to ()‘25 in. diameter, 

, coarse aggregate (gravel, hrok<m brick, or stone) 

; ot ji.artich'n J - in. diamet4'r, and Portland cement, 
these materials lK‘ing mixtil in such proportions as 
will produi(* a mass of maximum density. For 
stru(“tur(‘s where the risk of a s^'vcTt* fire has to be 
, consideretl, hnikmi bricks and stone are superior to 
I gravel •or 3'liame.s ballast as aggregates. The 
desigii, dimensions, and position of the hUh?] us^ 
a.H roinforceimmt are very important. Concrete 
tanks arc* spi'ciallv suitable for use with i*bemicnlM 
because of tlndr durability, resistance to ttcidn of 
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Zettlitz kaolin, Hoh<*nhocker sand, magnesite, fels- 
par, borax, boric acid, anhydrous s<Kia, barium car- ! 
l)ouato, and zinc oxide. In each ca.sc, (*X(H‘pt Nos, .3, | 
4, and 6, the materials were fritU*d, the frit lM*ing I 
ground and mixed with a. little kaolin which had been j 
retained for tlie piirjiose. JMiimhiferous stoneware j 
glazes have a lower modulus of elasiit ily than lead- 
less glazes, but Die modulus is more < loscly related i 
to the composition in jilumhiferous glaze.s than in 
others. Calculation.s of the modulus of elasticity 
by Winkelmniin and Schott’s formula differ by 9 — 
50°/ from the experiinental results, the latter being 
the lower, though in two cases the variations were 
under 22- ■ The modulus of elasticity of the glazes 
does not appear to bear any definite* relation to the 
composition. (See this J., 1919, 631 a.) — A. B. S. 
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moderate strength, and the small amount of leak- 
age around the on tlet-tiitiiigs. The gates and other 
connections should In* of brass or hronzo and suffi- 
ciently heavy not to rc(|uire renewal, as a good 
joint cannot hi* iiuide betwcM?n old and new concrete 
in a thin wall. Compete tanks may safely bo used 
lor storing menhaden oil, fuel oils, and tanning 
liquor, 42 caustic soda solution, the chlorine solu- 
tions used in paper mills, and “ Sauerkraut,** hut 
not foi- sulphite li(|uor and cider vinegar unless 
proviou.slv treated with paraffin wax. Ck}n(Teto 
tanks with an asphalt mastic lining are resistant to 
sulphuric acid. Concn‘te tnnk.s are not suitable 
for storing keros(*ne and gasoline unless coatod with 
sjiar varnish. Hot loconut oil and lard oil attack 
concrete. — B. S. 


Patents. j 

Moulds [for glass]; Composition of matter for { 

and method of making same. B. C. Gilligan, 
Toledo, Ohio. U.S. Pat. 1,319,151, 21.10.19. I 
Appl., 6.9.16. 

TfiB moulds are made from a mixture of powdered 
graphite, powdered retort carbon, and caramelised 
sugar. — A. B. S. " 


Cements; Itapid tests of . C. Montemartini 

and F. Koncali. Annali Chim. Appl., 1919, 12, 
59—73. 

Comparative tests were applied to samples of neat 
cement and mixtures of cement and sand (1 :2 and 
1 : 3). which had bc*en exposed for periods up to 
140 days to the action of hot (100^ C.) and cold soft 
and sea water. The resiilta of tenaile and compran* 
sioti tests show that at first the hardening 






wM«r i« much more pronounced, but after the 
MTenth day the difference between the results ob- 
tained with samples exposed to hot and to cold 
water is iwt so great. The curves representing 
the hardening in hot and in cold water respectively 
of two samples of cement crossed each other in the 
experiments with soft water, but did not touch in 
the salt water experiinents, whilst the curve repre- 
senting the results on heating had invariably 
hi^er ordinates than those of the corresponding 
curve of results in the cold. Immersion of samples 
in hot water accelerates the hardening process even 
in the case of samples kept for some time in water 
at 18® C. Comparative tests at fixed periods of 7, 
28, and 90 days in the cold and 2, 4, and 6 days in 
hot water respectively were made with 25 different 
slow-setting cements and 4 quick-setting cements, 
alone and in admixture with sand (1:3). The re- 
sults varied according to which periods were chosen 
for the comparison, but the main conclusion drawn 
from the experiments is tliat the results of the heat 
test are in accordance with practice, and that the 
test effects a great saving of time.— C. A. M. 

Titanium; Determination of in certain Italian 

puzzuolanas. A. Cavazzi. Annali Chim. Appl., 
1919, 12. 105—111. 

The material is ground as finely as possible in an 
agate mortar, and 0*5 grm. is moistened with 20 
drops of dilute (1:1) .sulphuric acid, in a platinum 
crucible, and evaporated slowly to dryness with 
10 c.c. of hydrofluoric acid. The residue is heated 
to remove sulphuric acid aiul carbonise organic 
matter, and the hot crucible brought into contact 
with cold water, so as to detach the mass, which 
is then pulverised and fused in the crucible with 
4 grms. of finely powilereil potassium pyrosulphate 
at a temperaturo insufficient to liberate fumes of 
sulphuric acid. When the mass has assumed a 
greyish tint the temperature is raiseel until the 
residue becomes yellowish-white and there is slight 
evolution of white fumes, and the crucible is then 
heated for a few niinut^ over a blow-pipe flame 
until the substance becomes reddish-orange, but 
without excessive evolution of white fumes. The 
fused mass is poured into a platinum capsule 
chilled with cold water, the resulting colourless 
button is dissolvoil in wak'r, and the solution made 
up to llK) C.C., stirred at intervals for 30 mins, 
and filtered into a graduated cylinder. To detcr- 
imine the titanium the solution is treated with 
2 c.c. of 3”/ hydrogen peroxide solution and 2 c.c. 
of sulphuric acid, and the coloration produced is 
compared with that given by a standard solution of 
titanium under the same conditions. The standard 
solution may he prepared from titanium sulphate, 
and the amount of titanium tin the latter is deter- 
mined by igniting Iho salt in a platinum crucible 
with successive additions of ammonium carbonate, 
until all trac'es of sulphuric aoid have been re- 
moved, and weighing the residue of titanium oxide, 
TiO,. In the absence of the sulphate any salt of 
titanium which is soluble in hot sulphuric acid and 
capable of conversion «into pure TiO, by ignition 
may be used. Four samples of Italian puzzuolanas 
examined by this method contained from 0*312 to 
0*558 of titanium (see this J , 1919, 580 a). 

—C. A. M. 

Patb.nts. 

Artificial stone having the characteristic markings 
of the natural product; Process and apparatus 

for the production of . W. J. de Bas, The 

Hague, Holland. Eng. Pat. 120,575, 23.10.18. 
(Appl, 17,329/18.) Int. Conv., 2.4.17, 

The veitungs, mottling, and other marks in natural 
stone are timitaied in slabs or blocks of a mixture of 
cement and sand by using a mould the bottom of 
which consists of a removable imperyjous, elastic 


■ fabriC) e.p., rubber, oitekin, prepared cotton or 
like, on a bottom plate which may be moved sligl 
backwards and forwards with resp^t to the s 
walls. This removabfe bottom receives the ma 
ingSj which are formed of a thin layer of pa 
insisting of cement with the colours of the mat 
ings to bo imitated. On this is thrown or spray 
a paste containing the fundamental colour, and i 
mould is afterwards filled with the oement-sa 
mixture which forms the body of the article. T 
contents of the mourd are subjected to a pressc 
of 100— 200 kilos, per sq. cm., after which the fab 
is removo<l and the pressure is repeated as often 
lle(^essa^y. Where clearly defined markings a 
required, the surface of the article should 
stripped or ground off. This stripping is facilitat 
by providing the mould with a cover-plate su 
iect(Kl to the anfluence of a spring which is replac 
by a plain cover-plate after the first or any desire 
application of pressure. The pressure may he i 
creased at each subsequent compression. — A. B. ^ 

Artificial stone; Process for converting limesto^ 

into compressible . C. L. V. Zimmer, BerJi; 

Wilniersdorf, Gerniauv, .Assignor to The Chemiic 
Foundation, Tiic. II.S. Pat. 1,319,918, 28.10.1 
Appl., 11.8.15. 

A coMPREssifu.E artificial stone is made by mixii: 
powdered limestone with a bituminous substance i 
tlie preweuce of a “ siilphated vegetable acid 
capable of emulsifying tiie bituminous substanco. 

-A. B. S. 

iroo*; and other inaterhh; Art of prot€cfin<! an 

firejyi'oopng . Art of protecting and fivi 

proofini) mntrriids. A. Arenl, Badger, and R, A 
Kuever, Iowa C'itv, Iowa, Assignors to A rente 
Co., Chicago, Til. 'r.S. Pats, (a) 1,318,523 and (n 
1,318.524, 14.10.19. App\ , (a) 28.4.16. Renewed 
21.2.19. (a) 29.9.17. 

, (a) a VROTECTivK aud fireproofing composition fo 
treating wood and the like consists of an aqueou; 

' ammoniacal solution having an alkaline reaction t 
phenolphthalein, .and containing approximate!; 
lO/ii of zinc in combination with relatively volatile 
radices. The material is treated with the solutior 
and is then dried, (a) A composition consists of £ 
solution containing above 2"' of zinc in the form O: 
a zincate, and an ammonium salt in quantity con- 
: siderably less than that required to saturate the 
solution.— L. A. C. 

Impregnating mood; Apparatus for — — J. H. 
Parsons, Assignor to W. H. Savery, Wilmington, 
Del. U.S. Pat. 1,319,531,21.10.19. Appl., 4.3.18. 
An apparatus for preserving timber, comprises in- 
clined cylinders containing the wood to be im- 
pregnated, mounted on opposite ends of a platform, 
a tank contain the fluid mounted on the same 
platform, together with a pump for forcing the 
preservative fluid into the cylinders under a pre- 
determined pressure. — A. B. S. 

; Hudration; Method of . Method of promoting 

plasticity of mortar materials. W. W. Rhodes, 
Woodville, Ohio. U.S. Pats, (a) 1,318,921 and 
(b) 1,318,922, 14.10.19, Appl., 27.9.16. 

(a) An nlkaliiic^arth substance having an 
exothermic reaction with moisture is moistened and 
maintained at a temperature below the “ atmo- 
spheric steaming temperature of water ” whilst 
steam is being generated therefrom, (b) Alkali 
i hydroxide to be used in the preparation of mortar 
: and plaster is reduced in bulk and also in its power 
' of absorbing water by removing air from the dry 
powdered hydroxide and allowing the subdivided 
particles to settle and produce a compact mass of 
leas volume. The plasticity of mortar matenal 
containing this treated hydroxide is iiicreiMed. 




Portland cernttU; Manufacture of . C. Pontop- | 

pidnQ, Brooklyn, N.Y., Assignor to F. L. Bmidth ' 
and Co., New York. U.S. Pat. 1,320,172, ' 
28.10.19. Appl., 11.10.17. Renewed, 6.3.19. 
Portland cement is made from raw materials which 
possess hydraulic properties by making them into 
a slurry, which is prevented from setting. Subse- 
quently the action of the preventive is negatived 
and the manufacture of the eemenl completecl. 

- A. B. S. 


X.-METAIS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Hardness;; [of steel] PrincU and scratih tests of 

. W. C. Unwin. Kngiiieoring, 1919, 103, 

669. 

In testing mild steel the Brinell tfSi't is easiest and 
most accurate, but with very hard steel it is not 
bO satisfae.tory on account of the .smallnesM of the 
indentation and tlie deformation of the ball. A 
.serio.s of determinations of hardness by the Brinell 
and senytoh methods .show that for very hard steel 
the scratch numbi’r is much greater than the 
Brinell number aHsuming that the formula for 
scratch hardness is represented by the equation 

Hs= where iv is the width of the scratch in 

millimetres. Taking the results of determinutioiis 
on 24 steels varying froiir 302 to 741 Brinell hard- 
ne8.s, the mean error (r.c., the deviation of the 
scratch hardness from the Brinell hardness ex- 
pressed a.s a pen eiitago of Brinell hardness) with 
this formula is 2257^. On the assumption, how- 
ever, that the scratch hardness varies as the square 
of w and keeping the load constant, the formula 

which suits the results Ircst is Hs The mean 

error with this formula for the 21 deu rminations is 
16*6 'o —d. W. D. 

Materials lalloy sleds] fur the exhaust valves of 
internal conihustion engines. J. E. Hurst and 
H. Moore. Engineering, 1919, 108, 672-"674. 
The wear of exhaust valves during working is not 
due to chemical action, but to mechanical action, 
excessive temperatures, or the combined elfect »»f 
both. To minimise this mechanical wear it is 
necessary to have a material which is hard and 
tough at the maximum temperature to which it is 
likely to be subjected. Cast iron is not a satis- 
factory material for valves, and mild s^el although 
itscd for slow-spexjd engines, has too high a rate of 
wear. Case hardened steel becomes annealed diir 
ing running of the engine unless the valves arc 
water-cooled. The most satisfactory steels for 
slow-speed engines are 3% nickel steel and nickel- 
chrome steels. For aeroengine valves high 
chromium non-corrodible steels and tungsten steels 
are principally used and prove most satisfactory. 
Nickel st^ of high nickel content (30%) and cobalt- 
chrome steel have been used, but their use is not 
general. A process which has been introduced re- 
cently for producing a hard surface unaffected by 
changes of temperature is that of calorising with 
alunnna and aluminium powder at a high tempera- 
ture (this J., 1914, 1169), and this process gives 
satisfactory results, — J. W, D. 

Iron-vanadium alloys; Investigation of the magnetic 

properties of , employing a highly sensitive 

aitatic torsion magnetometer. R. Dieterle. 
Aiin. der Phvsik, 1919, 59, 343—892. Chem. 
SSentr., 1919, iW, m., 062-663. 

ThA miwiietio jproperties of three iron-vanadiuin 
ooiitiatung respectively 0’64, 1*76, and 


3'60% V investigated. Vanadium readily 

forms compounds with carbon and oxy^n, whereby ‘ 
the deleterious effects of these latter elements upon 
the magnetic properties of the iron are reduced. 
This action counteracts to some degree the deleteri- 
ous elftvt of vanadium itself, but maximum per- 
meability of iron vanadium alloys occurs Only in 
relatively intense fields. By annealing, the in- 
tensity of magnetisation of the alloys is somewhat 
reduced Owing to the fact that aUoys with high 
vanadium content cannot 1 h* hardeiioa, such alloys 
(annot lie employed for the manufacture of per- 
manent magnets. - .1. S. (f. T, 

rurites auil blenilr roasting: Mr( hanical furttaces 
for - — . *Si ht'lcy.ik. Chem.-Zt'iL, 1919, 43, 

06 1 - 062. 

DuKiaiKNT types of pyrites roasting furnaces are 
doscrilH'd. The 3 - 4-ton Horreshoff furnace is W'dl 
built and ba.s easily changed parts, but with small 
grain maUuial proiluces undesirable quantities of 
dust. The 21 ton Wedge furnaeo is large, and re- 
pliwements take up eousiderable time. A 16-tou 
water coobsl furnace of this tyjie is now made. The 
S — 9ton Bracq .Moritz furnace gives eeonomicttl 
beating; piston ebarging gives a uniform fei*d, and 
replucemeiils are Himple. The roasting of zinc 
blende presents greater diHicultitM owing to dust 
troubles witli the small grain material and varia- 
tion in the nature of tlie blende and admixtures. 

The IXdpUc'o furnu'eo is band-lired land not always 
satisfactory. It is In'ing superHcded by those with 
meehanieai iharging arrangements. When i»m- 
paring furnaces the following points should bo 
considered tlie method of comluetiug the air over 
tlie ore surface; the amount and chara(der of th© 
air; the method of working the furna<;o; the method 
of heat supply; and safety in working. The roof 
must not lie too high and the nir should l)o pr©- 
heat('d. Tn tbo “ Universal ” roasting and (wvlcin- 
ing furnace, the Uunporaturo of each muffle is regu* 
la ted separatidy, the top one being kept at 600® C. 
to prevent the formation of zinc sulphate.^ The 
charge is pendulum stirred and the gas firi^ is 
siuqile. As the safety in working is also satisfac- 
tory this furnace is eonHid(*red to he better than 
the other mechaniial funuKHW (considered (Lurgi, 
Mattbie.sen-HegebT. and Siiirlct furnaeos). 

T. H. Bu, 

Copper in pyrites and pyrites e.inder; Electrolytic 

determination of . E. Menglar. Chem.* 

Zeit., 1919, 43, 72^>. 

Five grins, of the powdered pyrites is heated with 
50 e.c. of nitric acid (sj). gr. 1‘2) and th© mixture 
evaporated until sulphuric acid fumes are evolved; 
the residue is treated with .50 e.c. of hydrochloric 
a(‘id (sp. gr. 1*19), 2 grins, of sodium hypophos- 
phite, NuH.POa, dissolved in a small quantity of 
water is added, and the mixture is evaporated to 
dryness at 110® — 120® In the case of pyrites 

cinder, the sample is dissolved directly in hydro- 
chloric acid and evaporated. The dry residue is 
then treated with 7 c.c. of concentrate sulphuric 
1 acid and a small quantity of nitric acid, again 
I evaporated to dryness, the residue treated with hot 
! water, the solution filtered when cold, and the in- 
soluble portion washed with very dilute sulphuric 
acid. The filtrate is treated with 1 grm. of citric 
' acid and 2 grnm, of ammonium nitrate, diluted 
to 200 c.c., and the copper deposited on a platinum 
' cathode having a surface of about 200 sq. cm.; a 
curj-ent of 2‘8 volte and 0*3 — 0*4 amp. ie employ^. 

' Most of the lead present is deposited as peroxide 
i on the anode, but a small quantity is deposited wi^ 
j the copper. The latter is therefore .dissolved d|f 
I the cathode with hot dilute ^nitrio acid, the coil 
I solution treated with a small quantity of sulphiudp 
I acid, and the copper again depo«|ited 
I Silver, bismuth, antimony, tin, selenium, > 



usually pr<HK;nt in such minute quantiti^ that they 
•may be negle<'{^. When the pyrite^’is free from ! 
leiM and arsenic, the 5 grms. of sample may be i 
dissolved directly in .50 c.c. of nitric acid (sp. gr. 
1'2) and 20 c.c. of dilute sulphuric acid, evaporated 
to dryness, the residue* dissolved in water and the 
solution filtered; the filtrate is treated with citric 
acid and aJuiuonium nitrate and then submitted to 
electrolysis. — W. P. S. 

Kleci ro-rhftnical intlu.shi/. (b)ldschniidt. See XJ. 
Spectrum of maijnestutn. Meunier. See XX III. 
Patents. 

Mdnufnciiire of iroti anfl steel tlireet fnno ore. 

J. Jjiirul, San Krafn is(o, Cal. P.S. Pat. 1 ,.‘120,4S.‘l, 

4.11.10. AF)pl., lO.l.lS. 

The ore is briquotUHl together with a flux and 
carbon and ted into a metallic bath under a cover 
of molten piirificd slag. During tlie heating pro- 
cess portions ot the bath and slag are witlnlrawn, 
the slag being purified and returned in a heated 
molten condition in sufHcient quantities to main- 
tain the bath entirely covered.— J. W. D. 

Iron; Process nf extroctimj frow its ore. C. C. 

.Jones, JjO.s .-ingeles, Cal. C.S. Pat. 1,310,580, 

21.10.10. Appl., 13.5.10. 

A DESCKNDiNC column of ore lieated externally is 
subjected to the action of an ascending column of , 
natural gas or hydrocarbon gas of similar com- } 
position, which is introduetd at its normal tempera- 
ture. A more or less complete re<luction of the ore 
follows with suh.se<juent carhuri.satiou of the ; 
reduetHl iron. — J. W. D. 

Ingot iron and steet; Process for the deoxidation ' 

0/ . F. Wiist, Aa.lu-n. («‘r. Fat, 311,089, ! 

23..';. 16. ; 

A MIXTURE of manganese ores or other materials 1 
containing manganese, such as roasted spathic iron j 
ore or mixer, Alartin furnace, or cupola slag, with i 
strongly reducing suhstances, such as calcium ■ 
<iarhide, silicon carbide, sodium, potassium, cal- I 
eium, magnesium, aluminium, etc., i.s added to the j 
hath after removing the refining slag. In this ; 
way a new slag is formed whirh provid(‘s the hath ; 
with the required amount of manganese for deoxi- j 
dation and protects it trom premature cooling, j 
’rile prfK’css i.s indefieiulent of the kind of refining 
process used. — 'P. H. Hu. 

a 

Steel ingots; .Method and opparafns toy forming 

. ‘ T. M. Whalen, Krio, Pa. ' C.S. Pat. 

1,3U),.500, 21.10.19. Api)l., 28.2.19. 

Molte.n steel is inlrodin-iHl into a mould and a | 
portion of the mould is insulated by means of a j 
vacuum (ai.se, then the steel is cooled from the 
bottom of the mould, Avhich is not instdated. 

-J.W. I). j 

Metals [steels] diffcrnig in griides; Process for ! 

uniting ,1. A. Curlev, (den Falls, N.Y. i 

V.S. Pat. 1,319,S50, 28.10. 19. Appl., 2.4.18. j 
Higii-spkkd and soft steels arc heated to about ; 
1100° C. in contact with one another, and a | 
“ uniting compound ” is apfilied to the adjacent , 
faces. 'Pile two piews are then clamped together , 
and subjected to a cooling air blast. — C. A. K. I 

Slags; Process of treating [to recover iron}, j 

U. A. (iarre<l, Elmhurst, N.V. I'.S. Pat. , 
1,319,061, 21.10.19, Appl., G.6.19. 

A CBARGE of molten slag containing iron is subjected 
to the action of a blast of a supporter of combustion 
and a reducing ag4nt in a finely-divided state. 
The operation is continued with a sufficient excess 
of reducingagent to reduce the iron.— J. W. D, 


Oxides of iron and other metals occuring in 
pound ores: Method of se^Mirating — r. 
Adell, Cleveland, Ohio. U.S. Pat. 1,31 
14.10.19. Appl., 2.12.16. 

Fi.\ ELY -DIVIDED oie, e.(j., a mixed ore of haei: 
and pyroliisite, is roasted in the presence of 
vapour. Iron oxide is converted into the mug 
oxide, and is separated magnetically from 
constituents of the ore.— C. A. K. 

l.\ ichef-chronimm steel J n/lh; Manufactur 

metal . H. A. Hadfield, London. U.vS. 

1,318,748, 14.10.19. Appl., 24.0.19. 

The working portion of a roll composed of ni 
( hromium steel containing 0*0 v C, 2-~3‘5 ',\ Ni_- 
2 — 3 (’o, is hardened by chilling from a high 

perature, then tempered, and finally toiighenc 
lieu ling to a temperature not above 300° C. 
allowing it to cool, — C. A. K, 

Ferru-tungsten and other tungsten alloys; M 

facture of . H. A. Blackwell, Hlacki 

Eng. Pat. 133,981, 30.7.18. (Appl. 12,303/ll 
Tungsten ore purified by magnetic separation, 
lowed by roa.sting or calcining without any ch 
eal or othor metallurgical treatment, is mixe 
fine granular or powdered form with aluininiui 
similar rediuing element in granular form 
fiuorsiiar or similar fluxing material in tlu^ requ 
jiroportions, and the mixture set into reactio 
a suitable container or furnace. — J. W. D. 

Ferro-sil icon and by-products [potassium sal 

Process of tnaking . ,1. K. Johnson, j 

Hartsdjile, N.V., M. H. Johnson, exocut 
r.S. Pat. 1,318, 71x1, 14.10.19. Appl., 16.0.1 
.V Mi.sEitAL containing silica and potassium 
heated with ferrous material and carbon to t 
a iempci ature that tlic silica is re(luce<l and ur 
with the irvHi to form ten o-sil icon, a potass 
comi)oiind l>eing driven off as a fume and recove; 

-J. AV. I 

Iron idloys; Piurcss of ]froduciiig . J. 

Johnson, lun., Hartsdalc, N.V., M. II. Johm 
executrix. F.S. Pat. 1,318,704, 14.10.19. Ap 
9.2.18. 

Ouh of the alloyiiig metal is reduced by earhor: 
the presemc of iron and of a sufheient proport 
of silicon to prevent the carbon from entering 
alloy, the silicon being subscciuentlv eliminatec 

^ — J. w. r 

Iron; Prepa ration fnr remoring rust from and ; 
venting formation ot rust upon . 11. Im 

Leed<. Eng. Pat' 131,147, 28.1.19. (Af 
2033/19.) 

ZiM or other metal dec tro-[)osi live to iron, 
powdered lorm, is held in suspension us a pa 
or paint by a vehicle -wliicli can conduct electrici 
such as aqueous soap solutions. AVhen the prepa 
lion is applied as a coating to iron, an elect 
current is sot up between the iron or rust and 
electro-positive metal, wlicreliy the oxide of iron 
reduced and tlie /aiic or other metal oxidis 
(Reference is directed, in jiursnanee of Sect. 7, Si 
sect. 4, of the Patents and Designs Act, 1907, 
Eng. Pats. 11,060 of 1884 and 22,730 of 1893). 

—J. W. D 

Jhinit ore and like bricks; Manufacture of — 
A. Ramen, Heisingborg. Siveden. Eng. P^ 
134,387. 27.11.18. (Appl. 19,606/18.) 

.Moulds containing the briquetted material in 
more or less liquid condition are introduced intc 
furnace, dried by means of the furnace gases, t 
moulds turned over by magnets or other devio? 
then removed from the furnace, leaving the bri 
within to be burnt.*- J. AV. P. 
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Jihmuih: Vroducfion of . E. 11. Darliug, 

Montclair, N.J., Assipjnor to Ellis-KoHtcr Co. 
U.S. Pat. 1,318,335, 7.10.19. Appl., 2.1.19. 

Htgh-oradb bismutlj wiKvntralcs are heutod, and 
ii portion of tho iinpuritiis Ls run off. Tlio remain- 
ing nietiil is treated with ;ui alkalimw'arth chlorido. 

d. H. .1. 

Cnirihlf [; Tiuo/.s/r a j. F, (J. K^^vi s. .\Kognor 
lo Cooper Uowitt ldt*< trir Co.. Hol»okeu, N.,). 
II.S. Pat. l,:U8d52, 11.10.19. Appl., 2s.lO.15. 

A ciiuriBi.K of i)iiro i.uiigsten is ol)taiiK‘(l by formiiiij; 
ii }a)rous tungsten ( up of (i iit ihlo .shape, lillijig it 
witli an oxide oi liingstiui, .iml healing ilu* erin ihl<' 
until the o\i(hi melts. —C. A. K. 

Ahiruinitun (flhn/s ; M rflinti h,r iiuiiniidJ in nn{ - . 
A. Tedes('(i. Turin, lial\. l\S. l\it. l,dis,702. 
14.10.19. Appl., 11. 7. 19'. 

PoHTlo.v.s of the alloy constif uents are inelie<l. 
mixed, and ovm-lieatefl, and tlie remaining portions 
of tlie con.sti (uents ar<‘ mixed. Part (tl ihis mix- 
ture i.s added lo tlie oveidiealed basis alhn, and t lu' 
melted alloy is then )xjured on to tlu' K'maining 
IHirtion of the mixture. ('. A. K. 

Mefnh: Trinliihi [initn-dlni<f \ . A. F. .lacoh- 

sou, .Ni'w York. F.S. 1‘ai. 1.419,OV,^ 21.iO.19. 
Appl., 31.1. IS. 

.SrccKHSiVK jioi lioiis of a (outinuous siriji of mei;il 
arc brought und<'r the heaiing aciiou of an eh'eirie 
current, the hmiperatiiK* Ix-iiig r<‘gnlat<Ml aniomali- 
eally, and then pass<‘(l throngli a ileaiiing liquid 
w]iil<‘ .still ui\<h'i‘ the a< lion ol the current. 

J. W. I). 

AILdli iiH'fdts: rrad ml iini o/ f mu lln'ir 

rlitordles. II, Ki'ceinan. .\iag,ara I''alls, Canada, 
Assignor to Ameriean Csanamid C»»., Nh-w York. 
r.S. Pat. 1.319,1 IS. 21.10.19. Ap|)l.. 2.2.ist. 

A FINKUY dividt'd nii.xtnn* ot sodium ( hhu ide ami 
calcium carbide is suljji'cted to a temp<u alure above 
the fusing ])oinl of tlie> ehloride, wlnux'by ealeinm 
chloride, metallir sodinni. and carbon are rormed. 

4. AV. I). 

dl iihdr nv ii\ hrmi:^. S. .^Iiigeta, ToKio, dapan. 
C'S. Pat. 1,319,537, 21,10.1'9. Ap|»l.. 3.0.1s. 

A\ alloy liaving the ajipt'aranee .imi many of tin' 
physical properties of gold consists of a large jn-o- 
portioii of copper, a suialhu’ j>roporti<»n of a)u- 
luininm, and still smaller, but sulistantial, ])ro)M)r- 
tions of molybdenum and tungsten. - d. AY. 1). 

Furnavc; JiddsHiui . II. W, (bmid, San I'lau- 

eirico, Cal. C.S. Pat. 1 ,319,700, 2S. |0. P.l. Appl. 
29.5.1B. 

Thk fnrna(<' ('onsisls of an incline. I ndary kiln 
having .a. lire box at one end, with means for scaling 
tlic joint betwe<-ii tlu' lire box and the kiln. Hot 
material is discharged from the kiln into a (diamlKM- 
connected to tlie lire box, and is cooled by the 
passage of tho air necessarv for combustion of the. 
fucl. -C, A. K. 

Kiln; Ore-treatimj . W. Winkelmaii. As.signor 

to A. G. Bucbinann, lx>8 Angebxs, Cal. F.S. I*at. 
1,319,039, 28.10.19. Appl., 10.0.18. 

A MixTtrRK of ore to bo deoxidised and < arl>ona( eons 
material is caused to travel down a vertical <diam- 
ber, which is heated by means of a series of hori- 
aontaJ heating tines passing acro.ss the (Iiamber. 

“Ah A. K, 

Cop 2 >^r; Process of extradituj from ore. 

H, S, Edwards, San Franciswj, Cal. U.S. Pat. 

I, 819,868, 28.10.19. Appl., 10.12.17. 

Fxi^Kly divided copper-bearing mineral is heated 


with an excm of salt and a hydrated base, which 
gives off its combined water ns steam when heated. 
^ -0. A. K. 

'Amt'; t'.if rdctimi of — 11. H. H^wai't, Van- 
couver, and S. (i. Blaylock, H. Vaughan, and 
d. K. Batebelder, Trail, British C/olumhia. U.S. 
Pat. 1,320.805, 4.11.19. Appl., 21.10.18. 

.M vTK.rtiAi, su{ b a,s nnleuehed ealeino containing 
excess of soluble /.iiu- Is iiddt'd lo a partly neutral- 
ised iui<l elearolyte tluueliy eompletiiig tho 
neiiLiidisal ion. The solids and eulloids aro 
separated, and the xim* depositt'd from the neutral- 
ised eleitroly l(» tliereby regenerating aciil. Tho 
regtuieraUd ehHtrolyli' is tlu'ii use<l l<i loach from 
the .solids and colloids tho solnbh' /ine, whereby it 
luH-omes partly nentralisisl and is returned to tho 
hist stage of tlie piXK-ess to reixuil llio i vcle. 

d. \V. D. 

Md mid III'M' .dihj.'i timl I'lnitliirnt of . 

I'arlKml abr. \orm. F. Baver niul Co,. lieverknscoi. 
Ger. Pat, 300. 129. 27.10.17. 

I'uK malerial is either moistened vvjIIi ferrie auF 
}dmle pickling liquor, lieated to dryiu'ss, ami then 
leached, or Ireateil ailh the ferrii* siilpliale solution 
at a high lempi-ralure willi or without, jiressurc and 
the dissolved manganese sulphate convorted into 
manganous diloride. 'I'lh' Ireatimuil is siiitablo for 
low grade manganese ores which, owing to tlie 
(tr(‘.sence of silie.i and jiliosphoriis. are ditrieult to 
convert into high percentage products. The man 
gaiu'st' is dissolvc-d by tin- ferric sulphaO* solution 
whilst silic.i, pliosjduuus, and iron mostly remain 
in the residue. T. 11. Bu. 

Miim/itmsf slmi ond orrit; 'hrot nif i\i of hu 

tref rhlm idi.snni. Farhfmfahr. voriii, F. Bayer 
und Co., l/i'verkusen, Gcr. Ihit. 307,171, 12.9.17. 
'I'nK malerial is mixi'd with waste chlorido Bolu- 
t lolls trom iron rolling nulls, drii'd at about 2rK)'^ C., 
and tlu' soluble manganese salts exira(ded with 
wati'r. No troiihlcHoim* gas»‘s are prmlncod and tho 
maiiganoiis chloride mav he i xtraeted wdthoub lotw. 

- T. H. Bu. 

Mtlola; I’loci'As lor siin'Knnj fosilij fanilde 

or ri’dmimj n.rnh's of imddls and OUiidilo'idUy 
smdi u.f fjrsruic, (mfitiioni/, and tin, J. Jioibu, 
Schiesiengrnhe. Ger. Pal. 312,017, 30.11.17. 
d'ni-; retorts containing tlie matm ial arc not heated 
ilircctly hut arc, ,s(.it in heatcnl li reclay ehamborH 
divided into .sevcual conij^irtmcnts eacli of which 
may l»e iiidcpcuidenlly heaC’d. — T. il. Bu. 

iccldiaq non, hians^ and other 

nieitdJic ,slvds and the. like to iron, siecl, or other 
liJalinq, and the like. A. K. Fraiikling, Croydon. 
Fug. Pat. 131,393, 30.11.18. (Ajipl. P),8|8/18.) 

Fiirnace; Oiten-hea, ih . 4. O. Griggs, Peoria, 
II). r.S. Pat. 1.320,387. I.1I.I9. Appl., 20.1.19. 
Skk Fug. Pat. 127,785 oflOIX; tiiisd., 1919,540 a. 
Vilfenmi. F.S. I*ats, I, .302.81 2 - 1. See J. 


XI. ELECTRO-CHEMISTRY. 

Fh'il lorheniirdl imlustnj; Development of . 

Jd. Goldschmidt, Z. Ver. deuts, Ing., 1919, 
878. Chom.-Zeit., 1919, 43, Rep., 244. 

Tiik produotiou of aluminium by electrolysis of a 
melt of oxide and cryolite in an iron vessel with 
carbon electrodes exhibits a serious defect in that 
small unite only are einj^loyod, consuming lOB 
H.P., as against carbide furnaces which can tabw 
. several thousands. Large currents are emplojM 
I and contact bsses amount to 26 to 88% 
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energv umkI. The bauxite available in Germany 
contains an excessive proportion of silica which I 
militates aj^aiiist the production of a pure alumina, j 
ami the cconoinio conditions do not favour the es- ' 
tablislnnont of the industry. Magnesium is pre- 
pared by tho electrolysis of molten carnallite, but 
tlie rc-melting «)f the eloctrmleposited metal pre- 
ecuts difliculti('s. Sodium is prepared by clectroly- 
ftis of fused hvl iodide. Calcium cyanamido is pre- 
pared in fiirnac<‘s coiisiimting as much a.s 900 kilo- 
watts, One kilo, of carbide reciuircs 11*5—4 kilo- 
watt hours. To-day, one ton of carbide costs more 
than .M. 200. The calcium cyanamido always ion- 
tains 0*2 — 00' of carbide, wiiich is objoctioimhle 
lor agricultural purposes, and is removed ])y the 
action of water sprayed on the material. AYhero 
I'lectric cuii’ent costs 2 pfouiige jxu* unit, cyaii- 
amiilc can (om[)('te with Chili sallpetre.— H. J. H. 

FJrrI ru'aJI !i Iimh')! hn'ih'r. AVavsi hafski. Scf T. 

Patknts. 

Di<t l>hniiiiiis or srixirniors for \is(!. 'm srpmotiiuf 
fu'O in fieri lohjilc rellsj. (!. .1. 

Thatcher, Niw York. Kng. l*at. 101,110, 
00.12.1H. (.\pp!. 21,7 pO/I^.) 

In the pri'pai {ition (»f <liaphra;i.iiis for u^e, ior <x- 
ample, in clectridytic or ditfusiou d-lls, tin* suppm t 
is a porous plate or (ylirider huilb up of .small 
grains, taiily uiiilorm in size, of a nou-cclliilar, 
non-fibrous, iion-porous material, sudi as .sand or 
alunduni, and ci'iiiented together by ineipient 
fusion. 5'he interstices of the support, which may 
form a-< mu h as o()'' of its volume, ar<‘ then fdled 
up, by formation within the body of the support, 
of any suitable gi'latinous pna ipitatc, such as mag- 
nesium hydroxide or silicate. aliiminium 
hydroxide, silicic, acid, etc., soheted according to 
tlie liqniil or liquids to he n.sed, and niaintaincd in 
a moist condi t inn.--ll. V. S. 

i! rophii ised eleelrode, and j>rorfss of noihijnj Ihe. 
mine, (kirhoiuieeous tnalerinl mol procc.ss of 
indkiiKj smne. A. 'W Hinckley, Niagara Falls, 
N.Y., Assignor to National (kirhon (k)., Inc. 
F.8. Pats. (A)l,tll7,197 and (a) 1 ,dl7, 198, 30.9.19. 
Appl., 11.3.19 and 24.0.19. 

A GUAi’iiiTiHF.i) <4ectnKle is composed of coarse 
and ftno particles of graphitisi'd carbon, together 
with n graphitised binder, the coarse particles 
having tiie essential quality of graphitis4Hl anthra- 
citic carbon, (w) Hard coal is pulversised and 
mixed with a carbonaceous binder, calcined, and 
ground. The resulting fiarticles are uniform in all 
planes.— AY. 1". l'\ 

Kleetvic funinces [; ('l\aU()e.-ovrr t^u’ifeh for ]. 

1). F, Campbell, London. F>ng. Pat. 131,122, 

2.3.12.18. (Appl. 21,511/18.) 

ElHiric dr\f bniirries; }[nnnfiirinr€ of . 

Burgess Battery Co., Assignees of (k F. i3urgess, 
Miulison, AVi.s., U.S.A. Kng. Pat. 120,891, 

30.10.18. (Appl. 17,754/18.) Int. Conv., 20.10.17. 
SheU.S. Pat. 1,305.252 of 1919; this J., 1919,587 a. 

Elerf) nhjsis of (dl;<di chlorides. Fug. Pat. 125,935. 
See Vir. 

Chhrinc. L.S. Pat. 1,319,73 1. Ncc VII. 


XII.-FATS; OILS; WAXES. 

Ol^cerol; EcpUicemenf of in fats hij nianuitol. 

A. Lnpworth and L. K. Pearson. Biochem. J.. 
1919, 13 , 296—300. 

By distillation of olein or stearin with mannitol 
in the presence of sodium etjioxide under reduced 
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pressure, practically a quantitative replacement of 
tho glycerol in the fat occurs. An almtwt thco-^ 
retical yield of glycerol is obtained in the distillate, 
whilst diolcates and distearates of mannitan and 
isomannide remain behind in tho distillation flask. 
The latter compounds form a mixture haying pro- 
perties resembling those of the original oil. 

- 4.C. 3). 

(Siieerol; Kf ploeernent of loj iitmuiilid, in fiih. 

Food vulne itf stfnihrtic oils fhus produced. 
AY. 1). Halliburton, J. (k Drummond, and 11. K. 
Caiman. Biochem. J., 1919, 13, 301—305. 

Till? syntlictic mannitol oil prepared as described 
in the preceding abstract may be utilised by the 
organism of the rat as a source of fat. Tho absorp 
tioii and utilisation are of the same order as those 
of the parent natural fat. No toxic action was 
detected. ~ .1, (k D. 

Alruriirs I rtsjtc niid C" Soft linnhnntj oil. H. .\ . 
Cardner. (krc. No. 75, Paint iM:mnfacturers’ 
As.soc^., U.S.A., Ort., 1919. 4 p|>. 

Aleurites irispermu or soft lumbang*’ is a tropi- 
cal species of limited distribution grown in tho 
IMiilippine Islands (Philipf)ine J. Sci., H., fi, A. 
413). The oil exjiri'sscd from .1. I risiicr'iiKi 
(yiild 32*7':' on nnsbi'lled nul-; oi- 50’9/ on the 
kernels) is stateil to Ix' more \iscoiN and darker 
th:m that from .4. nioloccinia (true luinbang). Two 
samph's of oil from .1. trisprrinu were i-y :in)ine(' 
by tho author, in comparison with .s;tm|>l('s of tnng 
Dll and tnu' lumbang oil of known oi igiii. Tlu' rt - 
soils are given in ilx' follouiiig t:il'!i': 



Alrnrilcs 

JordiU 

I'hiaesu. 

hioluccanii . 
lumbang 
oil. 

caiidlrt 
‘ iiutoil. 

S triKiH'rnvi, 
soft lumbang oil. 

fnisbcd ; Crnsbod 
irom from whole 
.seed. ^ Bced. 

llilrucr.l\ rt iu<it \ . . • 

10002 


1 1020 

1-4027 

Sl>rt*‘lilc gravity . . ^ 

0011 

0 027 

003SO i 

{)-0:>3 

Acldvuluo .. .. i 

40 

2-3 

■14 

7-1 

Saponlf. value 

102 

102-3 

104 ! 

100 

lodino value iHiilil) 

1(57H 

102 

(llanus) 1 

101-2 

. 100-3 

Tuiig oil bitjfc 
(llrowiie’a method ; : 
thirt ,1., 1012, 731) 

Elriii, 
crumbly : 
jolly 111 
10 mill. 

Mogatlvo 

Negative 

Negativtt 


“Soft Lumbang’’ oil, when spread on glass, drii'd 
in 34 hours to an opaque, crystalline film, re- 
sembling that produced by raw tung oil, whilst w itli 
10% of lead-manganese drier a perfectly clear film 
,was obtained on glass in 14 hours. This distin- 
guished it from tho behaviour of tung oil under 
similar conditions and showed a point of resenn 
bianco with linseed oil. On exposure to air niul 
sunlight in a tesCtubo for one week, the oil solidi- 
fied to an opaque, crystalline mass of light colour, 
which readily granulated to a meal resembling that 
from polymerised tung oil, but was distinguishable 
therefrom by its solubility in 10% sodium hydroxide 
Holution. Although “ soft lumbang ” oil does not 
solidify on heating to 280° C. for even 15 minutes, 
it increases in viscosity during the treatment. On 
preparing varnishes of standard formula from 
both soft lumbang oil and tung oil, the latter was 
found to have better body and somewhat more rapid 
drying properties than the former, both, however, 
giving very waterproof films. Stimulation of pro- 
duction in the Philip))ines should result in available 
quaiifities of “ soft lumbang ” oil for use in the 
Cnitetl vStates. (See also this J., 1918, 215 a.) 

-A. de W. 

VistUlatioii of sodium stearate and oUate, Pictet 
and Potok. See IIa. 
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Bluhhtr type oiU, Gardner. See XIU. 
Poppy-seedcake. Aiinett and .SVtXlXA. 
Patents. 

lilydraulic] presses for oil eJtraeiion. Stu'. Anon. 
IJsiiies de Keiikolaere, (.'and, Kim. 

Pat. 128,222, 12.6,19. (Appl. M,90J/19.1 Int. 
Conv., 29.1.16. 

A HYDRAULIC pro8.s of tlie pot typo specially adapted 
for oil extraction consi.stn of an elonj^ated cylin 
drical chanilier eonstruclod of cast steel. Tlie lower 
portion of tlio clnimber contain.s the piston, which 
is hollow and open towards the bottom and is titfe<l 
at the lower end with invert.'d \' shaped leatlier 
packing rings and at the upjier end with ineairs for 
.scraping the interior of the ni)per portion of the 
ehaniber. 'riio upper portion of tiie ehaniber is 
surrounded by a lieatine eoil, and is jnovideil in 
the interior, which is of a greater diameter than 
the lower portion, with a eylindrieal liner com 
po.sod ol a. iiuiuIkw of cei iieal bars held in posi- 
tion by heels at the lop and bottom. 'I'lu' intern.al 
diameter of the liner is e<|uai to that of the lower 
portion of tlic chamber, llaeh bar is eoneaco on 
its radial .surfaces, whereby a tubular eavily is 
formed beiw'eeu adjacent rud.s down wliicli tlie oil 
Hows into a gutler at the bottom ami 1 hence 
tlirougli an opening in the cliumher (o a eolliM;(ing 
vessel outside. I'lie top of the chamber is closed hy 
a sliding cover lield in |)o'^liion hy lateral lugs 
s.aairod to the walls of the <hamher. To op<‘rat(. 
the press, (he cover is removed and the upper 
chamber is chargtal w ith mal.u ial; the cover is then 
i'eplaeod, and oil or water for ( ompression is ad 
mitred through an .ipeniiig Ix'Iow iln* piston. A\’iien 
exti’action or the oil is <ompI<'(e, the cover is le 
moved and the piston is forced upwards, thereby 
emptying the upper chamber and at the same time 
ileaniiig the walls of the limu'. The piston is then 
lowered an<l thi‘ operations are lepealed. L A. (’. 

[ I'ols (I nd >iiis:'\ S id f/li <> tue ond slioh/e fur spliUiUij 

[ j. H. E, l)i\ iiie, Assignor to 'l'h<* 'rw iti hej) 

Process (ki., Kiinunnati, Ohio. T.S. Pat. 
1,619,027, 14,10.19, Appl., 24.6.18. 

The sulphonic acids recovered from a water solu- 
tion of sludge produced hy sulphonation of a por- 
tion of the contents of a mineral oil or di.siillate 
and wdiii^h are soluble in an eipial volume of water 
and soluble in water in the presence of a mineral 
oil, are employed a saponifying agent in split- 
ting fats or oils.- -A. de W. 

V et/efahle oils [rocoouf oil]; l^nness and apjKfral us 
for refining — , ('. F/. Itiley, North Plainfield 

Townsliip, N.d., Assignor to ('(ark, MaeMuIIen 
and Rilev. Xew York. Pat. 1,626,091, 

28.10.19. * A|)pl., 6.3.18. 

A MIXTURE of coconut f)il and a neutralising agent 
is introduced into a solvent circulating in a circuit. 
The soap formed is dissolved, the oil is rciovered, 
the solvent and its dissolved soap removed from 
the zone where the oil is recovered, a fresh mixture 
added to the solvent, and the solvent returned to 
the zone where the oil i.s recovered. — A. de W. 

Lanolin; Preporat ion of a suftstanee resrmhlinu 

. G. Leuchs, Hnseliniihlo. Ger. Pat. 612,825, 

9.8.17. 

Thr dust obtained by brushing or combing horses 
or horned cattle contains about 15% of a substance 
resembling lanolin. This substance is extracted by 
A suitable solvent and decolorised and deodorised if ; 
necessary. It gives a strong cholesterol reaction | 
and coiltains very little free fatty acid, — J. H. L. I 


XIIL-PAINTS; PIGMENTS ; VARNISHES; 
RESINS. 

Paint products; Spreiuiing rates of prepared — *. 
11. A. Gardner. Cin*. Xo, 71, Paint Mumifac- 
lurcrs’ Assot'., P.S.A., Oct., 1919, 4 pp. 

TifP. spreading power of a number of prepared paint 
and varnish inoducts on a variety of surfactv^^ 
(<li1l'crcnt woods, conercti', ])limter, iron, etc,) 
ilctcriTiincd by applying them in siu'li a way that 
three successive coats wi'rc just sullicicnt to hide 
the surfaic. It was found that in Ibo case of 
absorbont sinfais's (brick, plaster, or (sunciit) the 
spreading rat(‘ of the first two coats was somewhat 
low on a«-ct>nn[ ol tlii> poiitsity having to he first 
(tvi'n oiiic. 'I'hc I'cverso is thc' ca^st' on vmy smooth, 
non-al)sorh('iil sui f:t<-<\s, /.c., iron or steel sIhm.Os, the 
hjir<‘ nici;il [ircscnting a .smoother siirfaiv than the 
primer loat, Sjn'i'mling power on (lilb'rcnf woods 
v;nie(l wiib ihcir cIosciicns of gioin and resinous 
iialnrc. The t)ii(kncss ol ;i (ilm aiiplicd varied 
.u-cortling lo llic nature' of Mu' pigim'iit, fnmo pig- 
im'nts, r.'i e .-(i lton him k. /iin- osidtu basic sulphate 
wliitc lead. < h .. giving iliin iilms, precipitated pig- 
incnfs, c.(/,, whil<' Ituul and litlioponc, gi\ing films 
of an iii((‘rmc(iiat<^ (hickm's.s. w hilst cr.^ stallinc and 
<'artii pignmnis, e.if. tiarylcs. ochre, (‘ic., gave (hick 
tilni"’. P.iints <oiitaining much ]»igmciit;, i.e. fiat- 
drying paints. Iiad a low spreading powa'r. Modern 
while enamel made with a nu'dium of h<‘at-(aa'a Icil 
oiU showe<l a higher sfueading rale (108.6 W(. ft., 
per T.S. gallon) I ban the ohler (ype of (Uiamel niad<‘ 
on a gum basis (717 s(|, ft. pi'r T.S, gallon). I'nrnisli 
paints sinli as mill whites, llnor jiaints, etc., have 
practically as liigh a spreading j'ah' as paints made 
w ith raw oil. A . de 

liluhher h/pe i/i(s and their a pplicaf otn [ /a. paints 
and rarnishes]. H. A. GaidiU'r. C6re. No. 74, 
Paint Mannfactun'i's’ Assoc., n.S,.\., 0(‘t., 1910. 

6 pp. 

'I'liE valiK^ of gr.iylish oil, shark livi'r i)il, fur w,>al 
oil, and skate liver oil in tin' paint ami varnish in- 
dustry has Ix'en invi'.stigated with the result tliat 
have proveil nnsat isfaetory when nsiid ulono 
as drying oils, their probable application l>oing in 
admixture with real drying oils for paints wliere 
rapid ilrying is not essential. A table of physical 
and ilK'inieal constants of the oils is given, in 
uhidi fix' low' saponitieation valiu; (62*2) of shark 
livei’ oil is noti^worthy. Ihe large' proportion of 
nnsaponiliahlo mntUT existing in this oil was found 
to Ik‘ due to an nnsatu rated hydrocarbon, which, 
however, difb'red from iliiA found by Tsujimoto in 
.lapane.s<' sliark liver oil (this J., 1916, 009, 1121) in 
having poor drying properties and a louder iodine 
valini (1 II "5 as against ,688). Drying t/csts on the 
raw oils sln»w('d that even when 10 ' of drier was 
added the Iilms, altlimigh tacky in two days, were 
still soft at the end of 21 days. Blowing the oils at 
220'^ (t for 2 boms did not efre< t an appreciable im- 
provement in drying and did not greatly ineroaHO 
their viscosity. .Mixtures of 45% of fi.sb oil, 45!'^ 
of lins<*e<l oil, and 10'^ f)f drier dried in about one 
day to a film wlii< h retained its tm kiness afU^r four 
days. Mixtures of the fish oils with an cnual 
amount of ‘'long oil spar varnish WD 6” gave 
slightly harder films, the grayfish oil mixture beiiu 
better than tfn^ others. Tlie iodine values of thes< 
fi.di oils, ranging as they do from 162 t-o 151, provt 
to be m» iinlieation as to (heir drying vnlnCH. 

— A . de W. 

ftrsins isolotad from pine resin. IT. RalvaUirra 
Cbern.-Zeit., 1919, T.'l, 769. 

Fractional extraction of the resin scraped fron 
pine trees yielded tw'o resins having distinctly dif 
ferent dianaeters. Resin T, yield 55%, fornwd t 
transparent dark brown mass resembling colophony 
whilst resin IT, yield 10%, was an opaque browjl 





Aubstauce. Bf>th resiiw were soluble in methyl 
alcohol, othvl alcohol, ether, chloroform, and 
acetone, hut only partially soluble in petroleum 
spirit (69 and 71 respectively), benzene, toluene, 
and carbon hi.snlj/hide; the resins swelled consider- 
ably in tile tlire{- hist-meutiomKl solvents. The 
chemical and pliysKai characters of the resins were 
as follmvs - 
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- W. P S. 

Itcuitis; CliaiiicIvriKiics of somv m'lr . P. 

ieolardot and ('. ('olli)j!,nicr. Hull, Soc. Cliiiii., 
MU9, 25, r)79-5.S2. 

Tiik aulliors cxaminc(l a )iunil»er ol new K'sjns, 
anti ioimd tlic properiie.', as ^.i\en helow’. The 
detenniii.ilion of insolulile inalttu- alter trealnient 
with alct^liolie potash and precipitation with water 
has hct'ii <lescrih<Ml (this .1,, 1919, H7 Ha). Ilopea 
ricoiin from Camhodia has sp. ^r. I’OIfH at 21)*^ ; 

m. pt. H)2‘^ (h ; at itl value IH ; saponifieation value 
114; insoluhle matter GT-’) ; . llopeu (nlordta frtuu 
the samt' sourct' has sp. |i;r. ()‘9fM) at lo^ (!.; m. pi.. 

I aeiti value GM ; Hai)onifit:alitm value 

o.’f ; instiluhit' matter not tltderniinahle. Hupni 
ilcdlbaUt, saint' soiiree, has sp, }j;r. I'OGl at 15° (h ; 
m, pi. 112° : aeid value 51; saponiheation value 

S2; insoluhle matter not tleU'rininahle. Auroinnfdi 
Kld'inedhd , frtnn (lahon-Con^^o, has .sp, gr. 0'9GG at 
15° C. ; m. pt. 77"' ; aeid valut' 28; saponifituition 

valiM' 77; insolnlilt' matler 91’2','!. This last resin 
i-est'iiihles the aianiy from Matlagasear, a sample 
of w'liieh liatl sp. gi*. 1'051 at 20° C. ; m. pt. 75° C.; 
aeid talue 55; sa|)oiiilieati()n value 02. Dammar 
Camhotlia hatl sp. gr. 1*072 at 20° C. ; in. pt. 98° 
(h ; aeiti valiu' 28; sapoViiheal ion valut' 50; insoluhle 
mutter G7*T . Dammar blood red from Ctieliin 
Cliina. had sp. gr. 1*071 at 20° (h ; in. pt. 187° C. ; 
Heiil value 59. saponiheation value 89; in.'Joluhle 
matter 55*5 ' . All of thes(‘ are vt'ry soft re.sins, anti 
some give cliaiaeU'rlst ie mi<rographs after Iroat- 
iut'ut with soda. W. (5. 

lft>sins; ( ’ojisf it iirnf s of - , Dfiirmidtion of 
(l-siitnaresinol ir drift. .\. Zinki'. Alointlsh. t'lieiu., 
1919, 40, 277--2SO. 

Whkn d-snmaiesinolic at itl is oxitlis<'d hy ehrtnnie 
aeid in glacial acetic aeid solution a monoearboxylie 
aeid, H^oO,, is obtained, which is isomeric with 
the aeid ohlaim'tl from d-siaresinolic aeid 
(thin 1919, 1^7 a) ; it is Ix'st purified by 

erystallisation from benzene, from which it 
4 tenaraies in eoarsc* jndsms etmtaining l)cnzcne, the 
solvent being only tH^mpletely t'xpelled at 150° V. 
m a vaennm. 'rhe pure substanoo haa ni. pt. 260° — 
261° Ch When tlius t)xidiscd, d-sumaresinolie aeid 
loses three carbon and eight hydrogen atoms; hence 
it probably Ciontains a propvl or isopropyl group. 

-H. W. 

Aleurites tHspert^n oil. Gardner. See XII, 


PATEKtS. 

PigmentB; Formation of precipitateSf for example 
- — . F. G. ’ Kidd, ajid Wilkinson, Heywood 
and Clark, Ltd., London. Kng. Pat. 134,315, 
30.10.18. (Appl. 17,726/18.) 

Lv the production of pigmont.s and tho liko by pre- 
cipitation from aqueous solubions, the solutions are 
caused to react in the form of spray in the presence 
of an inactive or a reaotive gas, which may be used 
to prof I lice tlie spray. For example, clirome yellow 
is prepared by spraying togeUier solutions of lead 
jieetate and a soluble chromate; basic Prussian blue 
is prodiK'fHl by spraying together solutions of a 
ferrous salt and a ferroeyanide in the presence of 
air, oxygen, or ozoniswl air, whereas if the sam^ 
solutions ivact in tho prevsenco of an inactive gas, 
Hiieli as carbon dioxide or nitrogen, a. white precipi- 
tate of “ incipient Prii'^.sian blue ” is olitainod, 

-L. A. C. 

Vdrnish : Process for prothicina a substitute for 
linseed oil . 5V. Kseli, Hamburg. Ger. Pat. 

595,5.58, 27.5.17. 

PiiKNor.s, eix'sols. or (hu ival ives theri'of (exeopi 
/>-cresol and p-derivatives) are lie.'ited with an 
excess of an aqueous .solution of an aldehyde, pre- 
feralily formaldeliydo, in presence of neutral or 
approximately neutral salts, preferably benzoaU's 
ami salicylates, which act as catalysts. The heating 
is arrostofl as soon as all the water originally 
present Inus distilled off, and tlu' residue is rapidly 
cooK'd. Tho (|iiantity of eatalytie salt used dependis 
on tin' watfU’-eontent of tln^ aldehyde solution, and 
amounts to about 10'’;' of tlie water present. The 
))r(Klnet drif's at a imHlerately higli teirqn'ratnre, 
and givf's a shining and fairly flexible coating, 
whieli wlu'u well dried <loe.s noi again become 
stieky.-.l. II. L. 

\btrnisli lor oppliiinn lo fohrirs of oeroplnnes. 
I). M. Sutherland, .Vshgrove. II. S. Pat. 
1.520.2!I0, 28,10.19. Appl., 2.8.18. 

Skk Kng. Pat. 151, 082 of 1918; tliis .f., 1919, 8,51 a. 

holes. Kng. Pal. 151.270. See ]\\ 


XIV.-INDIA'RUBBEB; GUTTA-PERCHA. 

flered hrdsiliensi.s ; Voridlion in . G. S. 

Whitby. Jndia-rubiH'r 1919, 58, 895 — 898. 

vVn examination of tho laU'x from 1011 trix'-s, seven 
yea.rs old and in their third year of lapping, 
revealed w'ide dilferences in the rubber con^iit, 
wdiiieh rangf'd from 25'/;' to 55'.', the mean being 
56*58; there wais no aiiparent relation between the 
yield of latex and the eoneentration. The menu 
yield of riihbi'r was 7*12 grins, per day per tr(*e 
(5*49 Ih. per annum), tho extremes k'ing approxi- 
maU'iy 1*0 and 42*8 gnus, respeetively, thus demon- 
strating the })ossihilities of improving rubl>er yields 
by smi table selection of sc^ed. Although trees of 
larger girth frequently gave liigger yield.s, tbo 
extent of the oorrelation is not sufheient to justify 
very serious consideration of girth when thinning 
out. The yield of the plantation per acre i>er 
annum was 560 Ih. — D. F. 5'. 

Hiihher \dS]}hdff\; Mineral . A. Dubose and 

,1. AVavelet. Chioiitclunic el Gutta-Poreha, 1919, 
16, 100,57--10lfl0. 

It is recommended that the examination of so-called 
mineral rubber should include estimations of tlm 
moisture, petrolenes volatile at 180° — 200° C., 
petrolenes soluble in petroleum other, asphaltene 
extracted 8ubse<iuently by successive treatment 
with boiling turpentine anil boiliina chlorofornK in- 
aduble organic matter, ash, and sulphur. — ^D. F. T, 
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Patents. 

Viihanisiny rubber; Process jor and products 

obtained thereby. J. Ostroinifileiisky, Pi*troc:rad, 
Russia, AsMiRnor to New York Pelting and Pack- 
ing C^. U.S, Pat. 1,320, lOG, 28.10.10. Ann!.- 
21.11.16. 

Robbkr or similar material i.s treated with an 
organic dye, such as let rani tropheiiolpht-halein or 
hexanitrodiphenylamine, which is eapahle, hy its 
oxidising intliienee, of cffect-iiig vuleanisation, thus 
producing a coloured vnh anisod riihlKo-.- - 1 ). P. T. 
Leather suhstifutc. U.S. Pat, 1.310,705. 

XV.-LEATHER; BONE; HORN; GLUE. 

Tunniuy extrarfs; ritu'-shariny rnirfion of - — and. 
of products formed Iherrfrtan hy potash fusion 
and the appl leaf ion of tins reartion in the identi- 
fication of tannins. ]{. Jj:nillniaiiu. laHlertechn. 

Rdsch., 1019. II, Gl 03. ('hem. /.enlr., 1010, 90, 

IV., 5S7->'')8S. 

The pine-shaving ti*st gives :i negative result with 
extracts eonlaining jiyrogallol-lannitis, excejit in 
the cii.se of oak wood extract, which gives a weak 
]io.sitive reaction. As regards extracts containing 
eatediol-tannins the results of the U‘«t are negative 
w ith mangrove hark, w eakly positive with untr(*ate<l 
or snlphitcfl (piehracho, fairly strongly positive 
Avith mimosa and niiu' barks. ;ind very strong with : 
gaiTibier and catcM nn. A strong jiositivc^ reac tion is : 
also shown hy tlu* mixed tannin of oak haik. After [ 
potash fusion the [line-sliaving reaction is shown 
strongly hy ntiniosa hark and untreated or swl- 
])l»ited (piehracho, moihnately strongly hy pine hark 
and maiigiove hark, waaiklv liy gamiiit*r and < aUa lni 
and by exlian ts of jiyioganol-tannins and oak hark. 
Prom tliese and further olcservations the author 
concludes that phlorogim inol dm‘s not occur a« a 
(‘onstitiKMit of tanning (‘xtracts, and that tli4‘ pine- 
shaving naiction is not due to the preseme of 
vanillin in piiK' wood. J. H. L. 

fjC/ithcr: Ksfinioti(tn of moisture in - . A. 
Harvev. .1, So( , lacuher Tra<hs ('hern., 1!)I0, 3, 
128 . 

Twenty gi'm.s. of linely divided leatlier is introdmed 
into a too c.c. distillation flask and coveued with 
2.5() <*.c. of dry jadrol (l).pt. l.“/r - 200'^ (*.). The 
petrol is slowly distilled at the rate of 151) 2Gf) c.e. 
ill half an liour. Tlie distillate is <()ll4'(t<Ml in a 
graduated tube, the a\ ater allow^'d to s<*parate, and 
its volume read off. Tlie results eoinjiare very 
favourably with t)ios4‘ oliiainetl liy lieating th<' 
leather for four liour.s at IfN)'^ (’. in vacuo. ~ I). W. 

Sulphur: Solubility of in various .solvents. 

U. P. Junes. .J . Soc. lanitlier Ti ades Cluon., 1010, 

3, 12G-127. 

Tub solvent action of vaiious .solvents was deter- 
mined hy extracting 5 grms. and 0'5 grm. of 
flowers of siiljilmr resjieclively in a Soxhlet 
thimble under the usual conditions einploy<* 4 l in 
leather oxtraetioii. AVith the larger rjiiantity of 
Eiilplnir, petroleum spirit and methylated ether ex- 
tracted, 38'0/^ and resiM'ctively, whilst Avith 

0*5 grm. of sulphur these solvents extra< ted prac- 
tically the whole of it. Chloroform, earhon bisul- 
phide, and ( arlx)!! tetrachloride extrac ted all tho 
sulphur in both cases. The small amount of sulphur 
usually jire.se.nt in ehi’ome leather will be practically 
all extractwl Avith petroleum spirit, Thi.s htrs bt*en 
confirmed in several instances. — D. W. 

Gelatin sot ; Velocity of gelation and hydrolysis of 

J , R. Sh&ji. Biochem. J., 1919, 13, 227—238. 

Equations are given ivhich indicate tlie relationship 
between viscosity and time in these two pro^a^. 
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! Catcchin. Karrer and AVidiner. See IV. 
i Patk.nts. 

J.eathcr or other yooth: .ippandu.s for soakiny or 
similarly trcaliny icHh liquid ■ — . W. J. Warner, 
(Irappeiihall. Kng. ihit. 134,040, 26.10.18. 

. (Apj)!. 1 7,.A05; 18.) 

A sKHiKs of su-.pension fi iimes ar** jinauged in tW'O 
I s<-ts Avitliin t)i4' s>aking, tanning, or other pit. Knch 
s<*f of frames is arraugt'd to rii^t' ami fall Hlteriiatelv, 
and op4‘ratcs an agil:it<ir fitted to it, which extenas 
over lh(' whole area of tlu* pit and eoiisists of a 
fijiim'Avork containing.; large ap<'rtures fitted Avith 
hinge or diret t lilt Aalve^. 1). W . 

J.caihrr .suhsiifutc and process for makiny Same, 
n. H. Kespms, Now Yorlv. I .‘s. I»at. 1.310, 705, 
28.10.10. .\).|d., 18.1. IS. 

A SHEET of (f)tlon or other lihious nuitA'rial i.s 
saturated willi a solntit)!! of a binding agent, clrkv:!, 
eomi>res.sed, eoakt'd with rubber containing snlplnw* 
or <ither vnhauismg agent, and IksiI+mI under 
ju'cssiijv to vuh anis<A it.- -D. AY. 

Lnndsions; l*re parat ion of fat for fat liquoriny 

feather and for oil tannuai. 0. llhliiii, Darm- 
stadt. (Jer. Pat. 313,803, i.().l7. 

Oil, fat. or Kuijihonatetl oil is emulsifhal hy grinding 
it witli a A’<'ry line colloidjil clay or similar ininenil, 
with or without a volatile fat solvent. Such 
mixtur<‘.s leadily mix with AAafer witliout the fat 
separating, they easily j)t‘netrat<^ the leather unci 
liihrieate llie filues. Th(‘ <dhM'ls are iiiten.sified by 
U'-in'!; the mixtUK' warm and also by incorporating 
a velatilo fat solvmit sncl) as acetone, ben»ene, (Ate. 
Pish oil-clay niixlnii's are very suitable for 
elniiiioiKing. 1). AV. 

Jtcliininy ayenf for hides. V. S. Pm Its, IU*p[a'n- 
heiiii.' (h r. Pat, 313,005, 28.(1.18. 

A DKLiMiNu ageiif, for hidi's ((insists of waste licpior 
from tln» alkaline digi'stion of vegetable, organh; 
matt<*r wliicli has Uani fiaa'd from tliosi* con- 
istitm’iits Avhi« ]i foi iii insoluble e.alcinm salts, e.g,. 
lignin. 'riu-s(‘ exlradis ar<‘ either acidified, filtered 
from the j»jeci])ilated lignic acids, and <x>nc(‘n- 
Iratod l)y evaporation, or first (‘vaporat(*d, then 
( (Kiled, and a slight ex( I'ss of mim.'ral acid added. 
'I'he product forms a snifahle hate which gives a 
good yii'ld of h'allu'r. J). W. 

(due and the lihr; Process of and iiiaediine for 
uadViny . A. S»h\\4’i>!l‘r, As,>ignor to UniUMl 
CInnnieal ami Organic Piodnets (k)., ('liicago, Ilk 
r.S. Pat. 1,318,464, 14.10.10. Ajipl., 0.8.17. 

Ani.mal lis.sne, or nimilar snhsiams* i.s boiled until 
the solution Avill coagulate Avbeii cooled. A moving, 
hot, dry surface is arranged to r(‘niov<! a eoiif inuons 
film from tin; snrfaco of tho hot adhesive liquid 
thus obtained, and tins film nieef.s a current of Jiot 
dry air moving in tlie same plane and pas.sing over 
its entire surface. I). ^\^ 

Casein; Manufaeiure of e.^ijmeudly adapted 

for the peodueiioii of artificial fiorn-lihe masses, 

A. Bart4*Is, Marburg, Clermany, Assignor to The 
(!hemieal Kmmlation, Ine. II. S. i*at. 1,320,666, 
4.11.10. Aiipl., 3.3.17. 

(Iaseix moistened with water is subiected to a 
grinding jirocess to divide it finely and destroy its 
natural layer-structure, ami suWijuentJy it w 
worked up into a Jiorii-like material. — 1). W, 

Clue-stock, yefafin^ ylue, hones, etc.; Sterilisation 

af . (Jhoin. (h^. Rhenania ni.b.H,, Wovel- 

ingbofen. Ger. Pat. 313,141, 6.2.17. Addition 
to Ger. Pat. 312,614 (this J., 1919, 842 a). 

The materials are treated with about twice iheir 
quantity of sodium hypochlorite Aolution contnining 
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3 grins, of available chlorine per litre. Glue or i 
gelatin must l)e liquefied or cfissolved before the j 
treatment.—.) . H. L. j 

Glue and similar malerials; Manufacture of . 

R. W. Miiiiiford, IJaltiraorc, Md.. U.S.A. Kng. 
Pat. 13i,0n. 21.1U.1B. (Appl. 17,18.5/18.) 

Sku r.8. Pat. 1 ,280,0.53 of 1018 ; this J., 1919,1.53 a. 


XVI.-SOILS; FERTILISERS. 

Soil protoyta. 1). W. ("utler. .1. Agric. Sci.. 1919 
9 , 130 - 411 . 

JiiK direct eounliug uutitod tnr soil prok)zoa de- 
vised by K Opel of]' and Coleman (this J,, 191(1, 11.55) 
tor use in liquid meilia gives results entirely com- 
parablo with those obtained by the dilution inetho<l. 
The number of flagellate and anuehic eysCs taken 
up Irorn 1 c.('. of ji suspension by 1 grm. of .sand or 
soil is inde))(‘nd(uit of the total number present in 
the suHiHuision, provid(Hi that the nunil)er present 
exweds the capacity of the sand or soil. Further, 
the number of protozoa taken up is the sanu' 
whether tiuw are tb(‘re in (ho active or cystic form, 
and is independ^uu of the lime of contact. The 
number varies, however, with the size of the 
organism, the r.'itio of the holding power of the 
various substances used b<‘ing for eiliates and 
uuKebie or flagellates as 1:5 approximatelv. The 
number retaimsl increases jus tljo size of the par- 
ticles of the retaining matorial decrcjuses, and is 
apparently to a large extent indei>endent of the 
colloidal properties of the soil, as shown by the 
snndl diflereiici' olism vcrl between the results with 
natural soil, (lartially sterilisKl soil, and ignited 
soil. Finally, the action is the same whether the 
experiment is performed with n suspension of living 
or dead organisms. — IV. G. 

Sod; Quanfitafirc relation between and the 

soil soiiifion tn'oufiht out hi/ freezing-point deter- 
minations. B. A. Kihui. j. Agrie. Sei., 1919, 
9 , 100 — 415 . 

A THKORETK Vf. (1 is< u.ssion of the results obtained by 
Bouyoucos and ly.s oo-w'orkers (.1. Agrie. Res 1917 
195; 1918, 13, 331; also this J., 1919, 113 a) in 
their determinations in situ of the freezing-point 
deprovssion of soil solutions. Assuming Bouyoiicos’s 
views as to the existence of “ frw‘ ” and “ nnfree ” 
water in the soil to he cbrroct, it is shown that tlie 
relation existing bctwwn the frcie, unfroe, and totjd 
moisture iiniy lx* expressed by the equations 
Yn and Z„ ' x /c i/n _ y,,. 

wliere c and :r are constants for any one soil and 
Yq. ftntl Z„ represent respei tively the total 
free, and iinfriH' wat<>r. (See further ,T. Ohem’ 
Soe.. .Tan., 1920.)— W. G. 

Sod constituents ; Hate of absorption of —at suc- 
cessive stages of jdant growth. 3. 8 Burd 
.1, Agrie. Res., 1919, 18, 51- 72. 

I HE eoroposition ol barley plants grown on two 
different soils in two successive seasons wa.s in- 
vosti gated during various stages of growth. From 
the analytical data obtained it was found that the 
absorption of certain soil constituents was divided 
into three stagtvs. At first there was an increasing ' 
rate of absorption and the amounts of nitrogen and 
potiissium absorl^l became nearly equal to those 
present at niatiulty. During the second period the 
rate of absorption tell off and there was an actual 
loss in tlie amounts of nitrogen and potiissiuni ; 
present. Th^e losses took place at a period when 
the sou solution was at its minimum concentration. 

At be^nnin^f third period t^ere was soma 
re*absorption or nitrogen and potassinnt, 
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towards the end of the period the absorption of all 
constituente ceased. It is suggested tnat a higk 
concentration of constituents in the soil solution 
after the first stage of growth is unnecessary an^ 
may be harmful.— J. H. J. 

Growth and absorption of the p/a)?/; It elation o/ 
the concentration and reaction of the nutrient 

medium to the . D. R. Hoagland. J. 

Agrie. Res., 1919, 18, 73—117. 

A SERIES of investigations was made on the grow th 
of barley in sand and solution cultures containing 
the usual plant nutrients, noting especially 
changes in total concentration and composition of 
the nutrient solution with the grow th of the plant. 
Markixl absorption took place at all stages ot 
grow th it there wms sullicicnb concentration of the 
nutrient solution throughout the experiment, but 
the absorption after the first period of growth did 
not yield any increase of crop. On increasing the 
concentration of the solution there was an increase 
in tlie nitrogen and potassium in the tops of the 
plant and also in the roots, with the addition of 
cahium and phosphate in insoluble form. The 
oi)limiim concentration of the solution was found to 
correspond to an osmotic pressure of not more than 
O'G atm. in any case, and to only (VI atm. in some 
cases; a concentration of 2 atm.’ inhibited growth. 
Absorption from a solution with an acid reaction 
was gmierjilly greater than from a neutral solution, 
and there was a tendency for the amount of acidity 
to diminish as a result of absorption. In very 
dilute solutions there was an excretion of calcium, 
magnesium, and phosphate from the plant at firsd, 
which was later iv-absorbcsl. — ,1. H. ,1. 

Ferfdi,<ers; roi.wnoiis action of artificial on 

sheep. G. Giinthcr and 0. R. von Czndek. Z. 
landw. Vers.-Weseii in Deutsch-Oesterreich, 1919, 
22, 69-82. Ghem. Zentr., 1919, 90, IV., 535. 

\'Ainors fertilisers w^ere mixcM;! with meal and water 
and the semi-solid masses forcibly fed to sheep. The 
results ((nifirmed the well-know'n poisonous elfects 
of potasHium and sodium nitrates. The fatal dose 
of sodium nitrate was 1 — 2 grms. per kilo, of boily- 
weiglit, and of potassium nitrate 0‘75— 1*5 grms. 
Ammonium sulphate and potassium chloride wore 
somewhat poisonous, and superphosphate w'as occa- 
sionally injurious. Basic slag and calcium cyan- 
amide gave no evidence of poisonous action. 

— J. H. J. 

Htecfrochnnicat industrij. Goldschmidt. See XI. 

P.ATE.NTS. 

.Uid-phosphafe {superphosphate] apparatus. R. K. 
lorbis, Assignor to Chemical Construction (lo., 
Charlotte, N.C.- U.S. Pat. 1,318,063, 7.10.19. 
Appl., 4.3.19. 

The imiterial is deHverc^d into one end of a closed 
revolving chamber and is removed ot the other end 
by a relatively stationary elevating excavator 

-J. H. J. 

Phosphates eontaining iron and alumina: Process 

for the decornpn.^ition of . Farbenfabr. 

^"cverkusen. Ger. Pat. 

OlA>,OtK), lU.o.w. 

Phosphorite is treated with excess of sulphuric 
acid in presence ol preeipitaUxl calcium sulphate, 

— J. H. J, 

Calci um c.yanamide ; Process for avoiding dust and 

corrosive action with 'pulverulent T 

Woage, Berlin. Ger. Pat. 313,414, 4.2.17. * 
Powxua^ basic slag, phosphorite, and other cal- 
saturated Krith potassium 

muoride solution OP 
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mass mixed with calcium oyanainido. The product 
may bo compressed into various forms and used as 
a fertiliser.'-~J. H. J. 

Steeping liquor for . Farbonfahr. vonn. 

F. Bayer und Co., Levcrkusc'ii. Cim' Pat 
012/281, 6.4.14. 

^Iercuky compounds of plimiuls or aromatic* acids, 
in which tlio metal is combined direct Iv with tJio 
micleu.s, njo mixed with alkali hydroxide and a 
diluent con«i.stinfr of an indifferent dehydrated 
.soluble salt; e.g. 10 parts of mercnri-chlorophenoi 
sulphate is mixed with 5 pai t<s of sodium Jiydroxide 
and a diluent such sodium sulphate. The pro- 
<luct.s, when dissolved in water, are employed fivr 
tho destruction of mievro-orf^anisms adhoriiij^ to 
seeds and for increasing the germinating iiower of 
liic latter. — J. H. li. 

Ciddum vnamnnuh. I’.S. Put. 1/117,766. »SVeVI!. 

XVII.~~ SUGARS; STARCHES; GUMS. 

Sugor-hevt marc; ('arhohi/ihatcH of — JI. 

Chu>rtner. Z. V%w. Dent. Zuckeriiid.. IPPJ, 2^2- 
272. Chem. Zenlr., 1611), 90, 1\\, 677- 676. 

6 hi: dry s\d>iiaMct‘ of exhaiiste<l sugttr hoct« con- 
tains 88; of carhohydrales, 7*4 / of (•rude protein, 
a.iul 4*67, or less of ash. Tlu' 88V’ of carboliyd rates 
(Oinprises 26— 28 ' of celluloses (yielding only dex- 
trose on hydrolysis) and (31 / of propC(din which ia 
readily converted inlo soluble pectin hy boiling with 
water. Tho jkm tin is prccipitahle from acjucous 
.<(jlution,s by akoho', and may ho obtained as a white 
powder. With cab iuni or barium hydroxide it form.s 
mucilaginous iirocipitates, which are lirpieficMl hy 
tho enzymt s of Aspn (nUu,<< nuier or l^niicilUinn 
(ilaucum. The author obtained from 100 grins, of 
l)cv*liii, by pi'oloiigcd boiling with diliik' oxalic 
acid, ucutralisation \\ ith lime, etc., about 20 grins, 
of crystallised aj‘al»inose, some iion-cTyKtallisahh' 
syrup and methyl alcohol, and about 20 grms. of 
the calcium <salb of a p(‘(dic acid, (^allj„(.),o, free 
from ponto«<>s. The a.rahinose complexes (arahan) 
apjveaa* to he only loosely oomhined in tho pectin 
moh^cule, and are to some extent detacloHl on 
boiling witli water alone. Tho pectic acid is not 
readily hydrolys<'d, but after luxating under 
pressure with dilute snljdiuric acid it yioldtxl a 
small quantity of galactost; and a syrupy acid, pro- 
bably an optically active galacturouic acid, C’llO. 
(OHOH)4COOH. Tile latter has [a )„r=: -j 0*64°, 
reduces FeldingVs solution in tho ooUl, and i.s 
completely iirecipitahle hy basic lead acetate; tin? 
(raleiurn and hariuin salts form amorphou.s powders 
which give dark-coloured aqueous solutions, but 
the c inchonine salt crystallises readily. Tho above- 
mentioned pectic acid is accordingly a galactose- 
galacturoiiio acid and is proliably combined with 
lime or magnesia in pectin itself. The same 
acid occurs in other iiectin sulwtances found in 
plum.q and apple.s.- -J. H. L. 

[»8ujyar] juice ft; Cause of frothing of raw and 

refinerg . A. Herzfeld. Z. Ver. Dent. 

Znckerind., 1616, 207 214. Chem. Zeiitr., 1916, 
90, TV., 574-575. 

The abnormal frothing of sugur juices, which 
marked the last licet campaign, wa.s donhtiess due 
in many cases to the use of spoiled beets containing 
an exceptional amount of colloidal matters, such ; 
a« metapeetinates and sapoiiins. Much of the lime 
used contained a high proportion (frequently ! 
20—30%) of magnesia, which favours frothing. I 
The natural magneeia-ooriteht of juice from frozen | 
beeis is not greater than in the case of sound roots, I 
and therefore cannot be responsible for the greaior | 
ob^ved in the former case; this mast be 


i attributed to substauoee related to the pectins and 
! saiioniiw. A minute quantity of fat Jnis been found 
• in beetroots and in diffusion juice, but this is 
cHimplctcly pi'ccipitatod as lime socip aud tlierefcxre 
cannot Ik> the cause of froth in (lllorod juicic. In 
many CJKS(>s frothing is cluc’ to the use? of saponifiable 
mineraloil. ,1. 11. L. 

II jfdrosufidH I s in sugm nunuifai iin e. H. Dtliilloy. 
Bull. Assoc*. (•Jiim. Suer,, 1616, H7, 68—73. (800 
this . 1 ., 1613, 217; also Dc'seamps, 1611, m, 
WcisluMg, 1611, 1165.) 

The use c)i hydrosulidiiti's has uithm recent years 
h(xcn adopted in a large number of sugar fuetories. 
'I’lii* bc‘st I'cMilis are obtained when they are 
('inploycd to suj)plemcnt ibo work of tbo older 
pnrilving age nts (lime, curl>on dioxide*, sulphurou.s 
acid), ratber than as sulwtituB's for tbe Inttcir. 
In tiu* sugar fm tory at Verberio zim* bydro.sulphito 
jM'cparcMl in the -fac tory iUc lf is usc*d with raw 
juiwa beforo tuatmciit with liuu'. Tho juices are 
not sulphited nor treated with bisulphite boforo 
coiiceulrnlion. but tho syrups are treakd with 
sulpliurous acid to tho furtluvd pc*rmissihlo limit. 
'I'he juices and syrups have a r<‘lalivoly low viscosity, 
so that hitratiou is more rapid, cnaporation more 
ec'oiiomical, and crystalli'-ation and centrifuging 
morc^ prcKlm ti\'o than wln u liydrosulphites are not 
employed. .1. II. B. 

Sncr(tse; Density of •- — and coni rad ion in volume 
of its agueoHS sol at ions, 1). Sid<*rskv. Bull, 
Assoc, Chim. Sner., 1616, 37, 73- 77. 

Fho:u Plato’s values for the spcHiific gravities of 
.sucrose solutions at various couc'c'ntrations (Die 
Dirhic, Andehnu ng, und Kappillarifat von 
Losnngen reinen ItohrziK'hers in Wasser^ Berlin, 
16(M)) the author has calculaUsl tho corresponding 
solution densitievs of the clissolvcsl sugar and the 
contrac:tion which takes place when tlio solutions 
are f<)rmed. A table shows in parallel ctolumns tho 
s[)ec'iric gravilio.s of sue rose solutions, us found by 
various iuvc'stigatorK, all calculatcKl to n basis of 
16° C./‘1° C., for purpo.ses of comnari.son, Plato’s 
valucvs (adoplcnl hy tlu' (k‘rman Nonnal FAchungs^ 
Kommission) are considercHl the most accurate. 
(See also .1, (Ihcrn, Hoc., .Ian., 1620.) — J. 11. L. 

Enzymic inrersnfii tff sucrose: influence of the pro- 
ducts of the reaction on the velocity' of hydrolysis. 
11. Colin and A. Chaudun. Comptes rend., 1919, 
J69, 816 - 852. 

Ft is shown tliat any alteration in tluj velocity of 
inversion of sucros<> hy invertase, caused either by 
an increase in the' conc ern tr at ion of tho sneroso or 
F>y the prf>hencc‘ of the products of inversion or by 
the addition of dextrose cjr hevulose si'parately, is 
1 purely a physical effect due to an incu'easo in tho 
visc'osity of the solution. In all of these cases tho 
velocity of hydrolysis is a linear function of the 
Fluidity of the solution.' -AV. C. 

Dextrose; Volumettic determination of hy 

means of hyjtoiodite. K. Zahlinsky. Z. Ver, 
dents. Zuckeiiruk, 1616, 156 - 106. C3iein. Zentr., 
1616, 90, IV., 376. 

Thk author has investigutc'd the method of Will- 
statter and Schudcl (this .1., 1618, 556 a), which 
< oiiKi.sts in adding 1*5— -4 times the theoretical quan- 
tity of A^IO icKliue solution, then 1*5 times the 
theoretical quantity of Njli) sodium hydroxide, 
allowing to stand for 12 — 20 minutes, acidifying^ 
and titrating with thio.sulphate. The method is Hot 
applicabje for the unalysis of sugar factory prodacta>^ 
because its accuracy depends on a fairly close relH'' 
iionshijp between the quantity of alkali added 
that of the sugar present, and because sucrose jut 
also attacked by hypoiodite and the dextrose Taftteii 
are therefore |oo high, and the ptes^noe of orgiUiU» 



968 a Cl. XVIIIv--Fis;KMJS«’lWau« ^ir IWA 



noil'Htigar impurities affects tlie results, even m the 
absence of sucrose. Ordinary simple salts have 
little inhueuee. The method is likewise unsuitable 
for the estimation of sugar in blood, also on account 
of the susceptibility of the non-sugar constituents 
to attack by hypoiodite.—d. F. B. 

Invert sn(j(ii': Knf iindf ion. of — htj hrliWiuj s ttolu- 
tiun. J. I). van licciiwcn. C'hem. Wcckbliid, 
19111, 16, 1 l2o- 1420. 

Jn the titration of invert sugar u itli Fcliling’s solu- 
iion, dilution of the lait<'r with four times its 
volume of niagiicsiinn sulphate solutitjn (O'ogrni.per 
litre) eaus('s the preeipitatod cuprous oxide to settle 
raf)idly, and tlius gives a clear solution for testing 
with potassiuji) ferroeyanide and acetic acid, for 
which purpose tiic sohition must first l>e cooled. 

W. .1. W. 

Fatknt.s. 

(!enlrifuf/(il machines \ far sn(inr\; Attachment for 
— — . J. N. S. ^Villiams, ilonoliilu, Hawaii. 

» U.8. Pat. l,:4()l,810, 27.5.19. Appl., 0.12.17. 

Material such as a mixture of sugar crystals and 
non-crystalliscsl material is cenlrifugally separated 
in u rotating cylindrical l)askot, so tliut tlie non- 
crystallised malarial forms a layer adjacent to tho 
outer wall. A collecting scoop-pipe is provided, 
hinge<l on a liori/.ontal axis above the basket, ami 
ivdjiistable by a hand wlu'el so that tlie mouth of 
the scoop may 1m‘ adjusU'd to project into tlie 
material to bo colleeted. Tlic' material is forced 
through the scoop to its outlet, wliicdi projects into 
tho annular space Udacsoi the basket and the 
(Rising. The jiassage of tlu' material is assisted by 
a nozzle proicn-ting into the scoop-pipe, through 
which a jet of steam is injected. Tho mouth of the 
scoop is adjustable' to any desired distaiice from tho 
wall of the basket,— W. F. F. 

Sugar heefs; Method of extracting sugar from dried 

. G. H. Benjamin, New York. (bv8. Pat. 

],:n9, 320, 21.10.19. Appl., 6.4.15. 

Tiik iK'c'ts are iii’st digested with hot. waU'r, without 
('irculation, to raise their tempi'rature to the 
recpiired degree and to enable the cs'lls to absorb 
water, after wliich more hot waU'r is addcnl and 
maintained in eirculation at constant temperature 
to extract the sugar.--.). H. G. 

Diffusion hafterg f/er heei roots]. J. Masin, 
Prague. Gor. Ibit. 313,433, 27.7.17. 

In a diffusion battery tbe..natcrial to bo extracted 
and the t'xtracting licpiid pass through all the units 
in turn, in opposite directions. Fiach vessel has a 
central vertical partition extending from the top 
nearly to the bottom. The solid material is fed 
into the top of the first vessel of the series, and 
travels downwards on one side of the partition and 
upwards on the other side, and then passes through 
a duct near the top communicating with the next 
ve8.sel, wliich is traversed in the same way, and so 
on. The juiw leaves each vessel at the lK)ttom by a 
duct which projects upwards into the preceding 
vessel on that side of the partition on which the 
solid material ascends. These juice ducts arc pro- 
vided with injectors whii h drive tlie juice forwards 
from one vessel to another. J. IT. L. 

Adhesives; Method for the extraction from corn 

(maiaej cobs of materiat suitable for use as 

and for other purposes. K. P. Monroe, Washing- 
ton, D.C. 11.8. Pat. 1,317,380, 30.9.19. Appl., 
14.3.19. 

Maikk cobs are digested with sodium liydroxide 
solution, and the extract, separated from the solid 
residue oy pressui'c, is concent rated .-“-xT. H. L. 

Syrup from heetroot. Eng. Pat, 133,744. See XIX.a. ; 
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! Yeast enzymes, T. Bokorny. Allg. Brauer- u. 
Hopfenzeit., 1919, 881-~882, 889—890, 893-894. 
Chem. Zentr., 1919, 90, 111., 681—682. (See also 
this.!., 1916, 900.) 

Phessed yeast retains its invertase activity in 
absolute alcohol for several days at the ordinary 
teniperaturo but not at 15^ C. Steeping for two 
(lays in solutions containing 0‘25 — 0‘5% of oxalic 
acid or 2% of awtic or lactic acid is also without 
iulluence on tho invertase of yeast, but 0'1% hydro- 
Huoric acid weakens it slightly, and it is partially 
(h'stroyed by ono day’s steeping in 0*5% sulphuric 
acid. It is nob destroyed in 24 hours by a 0*5% 
sodium hydroxide solution. Yeast dried at 25° C. 
is ('(pial or superior in inverting iiower to fresh 
yeast or to yeast in presence of toluene. On the 
other hand, the drying of yeast in the air destroys 
its malLase activity. In acjiieoiis solutions maltaso 
jemains active for only a few days, and is rapidly 
d(\stroyed at 25° C. Alcohol at a concentration of 
5/ weakens it, and 0*1% thymol solution renders it 
inactive within 24 hours. It is much vveakemxl in 
21 hours hy water to wdiieh turpentine oil is added, 
and not destroyed by chloroform water. In the 
yeast cell its(4f maltase is destroyed hy 1% hydro- 
(4iloric or oxalic acid, hut not hy 1 ^ acetic arid. 
Jt is destroyed within four days hy 1 f hut not hy 
0*5% sodium hydroxidi^ solutions, whilst 0*02%, 
solutions stimulate its activity. Yeast maltase 
appears to In? more scoisitive than maltase from 
other sources. Attention is drawn to the fact that 
thc! tryptase of yeast is capahlo of dc'composing 
zymase. -.1 . H. L. 

I'Aizgines; Studies on — TV. Antohjsis of stareh. 
W. Biedcrmann. Fermmitforschung, 1919, ?• 
4.’)8-472. Cliem.Zentr.,1919, 90, I14.,635. (See 
also this J., 1917, 230.) 

The earlier experiments (toe. eit.) have lieen re- 
l»eat(Ml under eoiulitions designed to exeiudo tho 
])ossihility of degradation of tho starih hy traroH 
of diastasi'. originally present in it, or hy bacterial 
action. Sodium chloride or the ash of saliva, does 
not act directly on the stan h, but gives rise to tho 
production of a diastati*- (uzyme; after this jirocess 
has reai.hed a certain stage aiitolysis will continue 
even though tho salts aie ri'inoved hy dialysis. 
Starch jirejiarations which already contain degrada- 
tion products inidergo autolysis less rt'adily than 
pure starch.- J. H. L. 

Yeast; .lelion of radium emanation on vitaminrs of 

K. Sugiiira and S. 11. Benedict. J. Biol. 

Chem., 1919, 39, 421—133. 

The growth-promoting factors present in yeast may 
ho partially inactivated l)y exposiiii' to radium 
emanation.— J . C. 1). 

A mino-aeid.'i in irine and their biological signV 
fieanee. K. (iarino-Canina. Annali Chim. 
Appl., 1919. 12, 112—118. 

Amino-acids in wine may ho derived from the 
action of jiroU^olytie enzymes in the grape juice, as 
.shown by Pautanelli (this J., 1915, 845); or by the 
action of endotrypsiu in sac( liaromycetes or bacteria 
on the proteins in the must or wine; or by the auto- 
digestion of the iirotoplasmic substances in the 
saccharornycobes. These amino-acids of thc type 
of leucine, tyrosine, aspartic acid, etc., may 
undergo a further decomposition through the action 
of enzymic aniidases into amyl alcohol^ succinic 
acid, etc., with the simultaneous liberation of the 
basic nitrogen group and an increa,se in the amount 
of ammonia, such as takes place to a considerable 
extent in old wines or wine which has been left for 
a long time on the lees. For the determination of 
amino-acids in wine Soerenseu’s formaldeTiydcy 
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titration method (this J„ 1908, 135) is trustworthy. 
500 c.c. of the wine is partially neutralist with 
hanum hydroxide, treated with 50 c.c of a 20^ 
suspension of animal black (to remove colouring 
matter), evaporated to half its volume, and filtered 
into a ,500 c.c. flask, the filter washed, and the fil- 
trate and washings (about 100 c.c.) trcaUnl with 
2 grms. of barium chloride and a slight exces>< of 
a saturated alcoholic solution of barium hvdroxido- 
tho ammonia lil)eratetl is distilletl hv inoans of 
a current ol air into standard sulphuric acid ami 
titrated. Iho Juiiiid is then neutralised, using 
azolitiniii paper UvS indieator, 10 <•.<■. of 40 . 
hirmaldehyde solution (recent Iv neutralised with 
barium hydroxide, with phenolphtli;d<un as in- 
indicator) added, and the- a(iditv titrated with 
standard barium li.vdrnxide solution, as deM-ribetl 
by Soerensen {lor. rif.). A sample of grape juice 
, contained 1121) m.mgrms. per litre of nitn.gen as 
sample of hterilised most 
iW’O m.mgrms., whilst 20 samples of Freneh, 
Orcek, Italian, ami Algerian wines contaim'd 
Ironi a trace to Ol’O m.mgrms. per litre. 'Die 
total nitrogem ranged irom 2K to I5.0 m.mgrms. 
From 30 to 40 of this was in the form of protein‘s, 
up to 22 as amino-acids, about 2 as amides, and 
up 2, ' as ammonia, 'rhe form in which the iiitro- 
gonoiis suhstams s are present in wine has probably 
a eonsiderable iiillueiice on its k4H*piiig properties, 
sinco complex ni trogenoiis compounds may Im* a 
<lirc*ct canso ol lurhidity. A similar difficulty in 
the case of hi'cr has been obviated in Wallersicin’s 
prwovss (tiiis 1011, 010, 1027) l.y atlding piot<-o- 
lytie on/ynies, which dccomf»ose the proteins into 
simph'r and moi'(' stal)l<‘ eoinpounds. - ( A. Df. 

/nvrr.sittn of ,siicrf.<c, Colin and (.'bamliin. ,s'rc 

-Wil. 

///.v/um/ue. l\o<.ss|,u- am! ilunke. .s'rc X .\ . 

P.ATJATs, 

Alcohol; ibv/fr.s.N* e/ ohl itini iki -- [fioiii suljtltifr- 
cellulose jrosfc fh(tior\. A. T). Foster, Washing- 
ton, !).(’. r.S. Fat, 1,320,010, 2^1. 10.10 Annl 
15.2.13. " ’ 

I’m: li(jU(U‘ is boiled with an acid h*N8 volatile Ilian 
siilphurous acid, IIkmi muitralised or jiartialiy 
mnuralis^Hl, and fermented.- -.1 . H. L. 

Fernip.nfdtioii : AjfpaKftus for <Hsj)i>si mj of fiofh 
tluTUUj - ^ csj)('cuili 1 / HI fhc ofro/ioii. pcuci’.ss of 
yeoaf manufacl urc. K. Ileik, A'ienna. (Jer. 

Pat. 313,108, 0.12.10. hit. (\mv., 25.1.10. Addi- 
tion to (b*r. Pat. 300,085. 

A riTE is fixed inside the vat with its ujiper end in 
the zone of froth and its lower <md within the liipiid. 

A nozzle connected v itli a supply of eompreMK(*d air 
IS HO disposed witlyn the pipe that llie frotli is 
sucketl downwards into tlie pipe and di.seharged 
within the liipiid.- J. H. L. 

CeUufo.se v'u.slc lujuurs. (Jer. Pat. 307.383. Xc< V. 
Tobacco. Fng. Pat. 121. 5ii8. Xc'' XX. 
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Acidity of cereal products' Simple uirfhod for 

measuring the . Its appi ication to sulphnrrd 

and unsulphured oafs. V. Jiirckncr. J. Agric. 
Hee., 1910, 18, 33—49. 

Fifteen grms. of the finely powdered material is 
placed in a dry bottle and 150 c.c. of ice-cold dis- 
tilled Water added. The bottles are stoppered, well 
shaken, placed in ioe-water, and shaken every \ hr. 
for I — li hrs. The liquid is filtered through a dry 
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filter into a graduatod cylinder atiinding in i«- 
water, tho first filtrate being re-filtered. 25 c.c. of 
the filtrate is titrated with N 120 alkali in piWmo 
of t>lienolphthaleim The result is cnlcufattHl as 
nuinher of c.c. of N jl alkali required to neutralise 
tho A'xtract from 1000 grins, of maUndal. Tho 
“ a( idity value ” of various pure sound oats as thus 
dcK iinined varitsl from 875 to 21*0. Oats which 
bail hivn irmitcd witli sulphur gave higher acidity 
values.- .). H. J. 

}fdk; Urlahvr a u t i-scoi hut (c vaiuc of fresh, dt'iedf 

and hrafed coir's , H. !•]. Parnes ana F, Al. 

iluine. Hioeliem. J., 19151. 11, .390 327. 

Xo imlitation was obliiimsl (hat (lie growth-pro- 
moting jiropeities ol Iresh milk aie decrea,s<‘(l by 
ilrV'ing, hui lb(‘ iinti-seorbuiie valm.' is lowered. 
Summer et»w’s milk ajipiuirs to be a richer mjurce 
ol the anii-.stsn bulie vitamine lluni lln‘ winter pro- 
duct. 'Ibis is exjilaitu'd by tlu'' dillereiuK'H in tho 
diet coiisnnied by the i^ow during tluxso |>oruodH. 

I he liearing oi 1 iicse results on infant Icciling IS 
<li.s(“u.ss(Hl. “ SeaUb'd ” milk may be rcgardeii sh 
very liltle less <*lfeeti\e as a source of the nnti- 
seorhutir vitaiuiue tlian iiuhciiliHl milk.— ,). I). 

Co ppy-sced caL'c; I sc of ~ <is a < at lie food and 
its cfferl on yield of milk and com pasil ion of the 
huff Cl fat. H. K. An nett and .1. N, Hen. J 
Agrie. Hei., 1919, 9, IK) 129. 

Poi'i’V-siaa) cake t\as siibstituU'd for mustard cako 
in liu' ration ol oiu' cow and turn luiiralooK in milk, 
but no maik('d elKct was iiot.ci'alilc citlior on tlio 
yi(4il ol milk, peKcnlage. of fal, or tlu' composition 
o) (behnller lal. I’lie r<4)iilcd ill-<'ll’('ctH of poppy- 
.H4H‘<1 cake in producing d row si mss and waUny milk 
W(*re not observi'd. A riw‘ vt as oliservcd in tho 
saponibeation values of tlu' luiller fat of tlie imilk 
I nnu aM (Ins e animals during om^ juM’iod of thrw 
w<‘<'‘ks. ;iml It is sngg<‘sl4'd Ibat Ibis may be 
eorn latiMl witli certain weallier eomlilions. — \V. 0, 

Crofiin h jid rolysis ; JCicrl dt 1 1 rmi naf ion. of m>u- 

amino nifnnicn in products of . A. Fiillcr 

and I). I). \'an Slvk<'. .1, Kiol. C’hem., 1919, 19, 
479 • 1H8. 

A MoniFK'ATioN of I lie oi lginal inollioil pi'oposod by 
Van Slylo* (lliis 15)1 1, 771. 1135; 1915, in0)\ 
Non-amino nilrog<'n is deiiMiiiined in tho filtraU* 
Irom Ihe piXM ipi la.t ion of the diamino lU-idH by 
jiliospbotungsiie ai'id by <le-aniinising all amino 
eoinponmls witli nitrons acid, .and removing tlio 
(‘xe<‘ss of nilroiis acid as ammonia after re<1iiction 
with a zim-eojiper eoiipR*. A simplo Kjcldahl 
e^li 1 nalion wil! tlien giv<^ tbe nitrogen originally 
presi'iil in other forms tlinn amino groupings. 
Tiustworthy results are obtained. .1. (\ T), 

Apple juice; Kffccf of mef Inals of c.rf rartion of — - 
an its composition . 1). tl.-ivnes ami If. M. Jmbl. 

Him In in. ,1., 1915), l.'b 272 277. 

I'liK juie<i Irom apples aftiu- freezing lia« Himilar 
properties wlictlicr tlu^ fioe/ing is earrirxi out 
rapidly or slowly. (Jrvstalloitl substancos arc 
readily pressed out from frozmi ami (liawcd pulji, 
but colloidal substances, siieli as piatin, are to a 
largo extent, licld liack. -J. Cb I). 

JjUpins; Crmocot of hitter suhsf ances from . 

J4. Claassen. Zentr. Zmkerind., 15)19, 27, 540. 
Clnmi. Zentr.. 1919, 90, IV.. 581. (Hoc tliis J., 
(ionnermann, 1919, d's.l a ; Fekenroth, 1919, 
527 .A.) 

Tjik bitter .siibHlanecs in lupin secdH may be coin- 
jileUdy extraeUj<l by a diffusion procoss similar to 
that employed in sugar factories. TCxtraction for ^ 
at least 6 hours is required in tho ca^o of wholW 
seeds, whilst crushed or otherwise prepared Roeda 
require only about half as long. Tho diffusioo 
prm^e^s.H extract-s 20 — 25% of the dry substltiwebQf'^^ i; ; 
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the seeds^ including valuable c'onstituents, such as 
lupeose and soluble proteins. Unless these con- 
stituents can l>e utilu’sM it is doubtful if the process 
is economically workable. Laboratory experiments 
showed that the Jupooso can be recovered by pre- 
cipitation with strontia, but this has not yet }>een 
attempted on a large scale. — J. H. L. 

F(ffnl value of s^nifhrfir oils with mannitol in place 
of {jhfcerol. Hallilun ton and others, tiee XIT. 

y cast vifamiocs. Siigiiiia and Benedict. Hee XVIJ I. 

Patknts. 

Fruits; Process fur obfainiiuj niarnudadr.s and 
jetties of — - , and in particular yrapes, having 
the natural perfume of the fruit. K. Monti, 
Turin, Italy. Kng. Pat. 11.10.18. 

(Appl. 10,017/18.) 

Juices of grapw, strawberries, or other fruits, the 
aromaUc coiistitueutH ot which l>ccomo modified or 
volatilised on heating, are coneentruted at a low 
teini>erature (in ron/o or liy freexing) aiul incor- 
porated with other concentrated frnit materials, 
for the preparation of jellies and roarmalados. In 
preparing such producLs without addition of sugar 
or sugar syrup, the concentrated aromatic fruit 
juiw is incorjxu’ii U‘(l with the juice of fruits rich in 
[)Cetin ftuh.staius's, such a.s apf)les, quiuce.s, etc., 
which have Im'cii eoii(;entrate<I at a low tein|X'rature 
tn vacuo t(> a <lry substance content of 80—85%. 
Apparatus lor currying out the process is described. 

--.I. II. L. 

Fuj/ar heel nnd ; Manufacture of an edible sijrujf 

from and a p jut rat us therefor. IL S. 

Alexander, lauulon. Kng. Pat. 133,741, 11.10.18 
(Appl. 10,007/18.) 

Wasiiei) IxH't roots are suhjcxded to the action of 
steam in a)\ aiiloclave, for i -ll hours at 

110'^ 130*^ V‘. uu(l(>r a pre.ssurc* of about 3 kilos, 
per sq. (un. (1(1 Ih. per vs<i. in.). The poetic and 
protein <*onstitucius arc i)artially coagulated, the 
June IS earaiiielis{'(l, and the sucrose iiartially in- 
vcrkxl. After the condensed water lias ‘l>eon 
arnined off, ilie roots are inaeerated and crushed 
or shreddoc , and the pulp is filtered in presses. 
Ilie juice tlius ol)taiucd, after Indiig concimtrated 
to a .syrup, lis (‘dihio without further treatment, 
bcung tree from the characteristic flavour and ixloiir 
of beetroots. 3'li(' apparatus comprises washing 
tanks, olovator, autoclavqs, maceratoi\s, shredders 
or < rushers, iilU r-presses, vacuum ovaiiorators 

pumps, etc.- ,1. H. Ti. 

Ccrccds or their pnKhicts; Treatment of to 

improve their dietetic properfie.s. H. G Jorms 

ui l*‘^f. 133,880, 
IM.2.PJ. (Api)l. 1008/19.) 

(}b.\in is heated at ,320'’ 100- V. (10(F -20.r C ) 

ill a rotating drum for .1—1 hr. The i)r(Hluct is iii 
a partially dig(^sks^ csuiditioii. and its keepiiu^ 
qualities are cuhaiuvd.—J. li. ,f. 

\ ctjelahles; I\fethod and apparatus for dnjinfj 
steamed or boded ~ 1). j. Poniioek, Zeven- 

. iHirgen, Holland. I'.S. Pufc. 1,317,215. 30.9.19 
Appl., 19.0.18. 

Bevkual horizouial sliafts are mounted vertically 
above one another in a cyliindrical easing, and 
^tate at ocjual sj>eed hut in alternate directions. 
Kadial jK^rfoiat^Hl hladcNs aro mounted on each 
ahaft, the edges ol which rotate against the walls of 
the casui^g and within the same path as the blades 
on the shaft above or below. Hot air inlets open 
into the casing between tJie inlet and outlet for the 
vegetables. The bottom of the casing opens into a 
materiM ^ ^ ^obveyor for the discharged 
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Veiiccating liptids Fini/* %U.] ; Apparatus tar . 

N. P. ColUs, Dubuque, Assignor to CoUis Pro- 
ducts Co., Clinton, Iowa. iT.S. Pat. 1,817,777, 
7.10.19. Appl., 13.12.15. 

Mri.K or other liquid is agitated and then sprayed 
<in to a drying drum, from which the dried mass is 
scraped and delivered into a trough. —J. H. J. 

Mill:, cream, and other liquids; Apjtaratus for 

pasteurising, coolinu, and ripeniiiij . 8. J. 

Van Kuren, As.siguor to J. G. Cherry Co., Cedar 
Kapids, Iowa. 1%S. Pat. 1,319,910, 28.10.19. 
Appl., 24.9.17. 

Tuk apparatus eompi is('s a rcce|>ti»clo and a closed 
ciia ulating system, the latter including a tank, and 
several coils of pi])es mounted to rotate alwiit the 
.same axis within the reeentacle. The inlet ends of 
the coils communicate witli the lower portion of tho 
tank, and the outlet ends communicate, with tho 
iippiT pjution, and tlio coils are in duplicates, the 
couvolutinns of one coil alternating wdth those of 
another. An air inlet is iirovidod for the inlet ends 
of tlic eoil.s. A “ kMiiiMU'irig liquid ” is circulated 
through tl>c tank and coils. -^A, B. S. 

.1//7/.’; Preservation of — . A. Wedemanu, Bruns- 
wick. Ger. I’at. 399.012, 1.3,17. 

Mn.k is hoihxl wit!) natural or artificial vanilla, or 
vanillin, r..;/., fur 39- 40 mins, with 1—5 grnits, f>er 
lot) litres in summer, or for ‘At - 30 mins, with 
25 3 gnus, per i 00 litres in winter, and then 
cooled to the ordinary temjK'raturc a.s ra])idly as 
possible. Tlio vanilla llavoiir is not perceptihlc after 
the iMuliiig, and the milk will lenu'in sound for 
alxiut a wc(‘lv.- J. I[. li. 

Viuhler; Pi or css for (he conversion of flic stomach- 

contents of animals info a drq . G. Bock- 

si lociii. Bcrlin-Pankow. Ger. Pat. 3(M),0t).3, 
iO.lLM.V 

I HU sl(»ma( h*('f)iilcnts arc mixe<l with cellulosic 
plant materials (chopped straw, hay, peat, etc.), to 
ub.sorl) the gastric juice, .and the mixture is left to 
hTiiieiit at about 10*^ (k until vigorous evolution 
of gas has ceased, and is tlieu dried. The fitomacli- 
(•(intents may he iMtrodue(‘d into a ehamh(‘r or con- 
tainer, tlu' walls of which are of peat, wOiicli acts as 
a heat insulator and as a eellulosie .ab.sorlx'nt for the 
gastric juice. During the fermentation the cellulose 
undergoes decomposition, and the reaction of the 
mixture lx'Lx>me« le.^s acid, and finally almost 
neutral w hen vigorous ('volutiou of gas has ceased. 

I he original uupleasMut odour of the material is 
tiu'ii no longer perceplil)le — J. If. L. 

lodifcr: l*rocrss for trcalimj ijrccn in silos. 

Herha A.-G. Sehweizerische 1 nternehinung 
fur Kouservierung von Bii.szgriinfutter Bappers- 
wd, HapjK'iswil, Switzerland. Ger. Pat. 3a5.562 
9.3.17. int. Conv., 19.9.16. 

In the treatment of green fodder by introducing it 
in layens into a container and allowing it to undergo 
p)ontan(H)Us heating and fermentation, the bottom 
aver is allowed to attain a temi>erature 10° C. 
higher than that attained by other layers, in order 
to provide a reserve of heat for tiie fl'oor and walls 
ol the container. The layers may be higher at the 
middle than at the edges, so that when pressure is 
applied by means ot a cover the peripheral iiortions 
are not (•ompressed. In caries where the material 
does not become sufficiently heated a relatively low 
pressure (50 kilos, per sq. in.) may be applii^ to 
allow the top layer to acquire the requisite 
tenipernture. After a certain time the cover mfty be 
removed to allow the moisture produced by fer- 
mentaiton to esca^ from the top layeir and thus 
avoid mould fifrowth.^J W T. ^ ^ 
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XIXb-WATERPOMFICATION; SANITATION. 

Viinadium; Kiminafion of from arsenical 

wafers. F. Reichert and R. Wernicke. Anal. 
Soc. Quim. Argentina, 1919, 7, 110—113. 
Solutions of ferric salts or ferrous sulphate added 
in small quantities to alkaline solutions of sodium 
vanadate cause the precipitation of the vanadium 
iLS insoluble ferric vanadate and also by adsorption 
on the ferric hydroxide formed. It is proposed to 
apply the method for the simultaneous removal of 
arsenic and vanadium from natural waters auch 
as those, occurring in the Bollvillc district, 1‘rovince 
of Cordoba, Argentine. — W. S. M. 

yirntine. I''rycr and h'rycr. Sec XX. 

Patk.nts. 

XVaHo/r ami other imjturc Hquids; Aemlion af - . 
O. Stott, Birmingham, and K. K. .Itme.s, Stour- 
bridge. Fng. Pat. 133,722, 11.0.18. (Appl. 
8041/ 18.) 

Tn the “ activated sludge ” fuocess of sewage puri- 
Hcation the treatment tank is provid<'d with a pro- 
peller dispo.^^al longitudinally on Die surface of the 
sewage. The propeller blades, whicli are of the 
feathering type, introduce air into the surlace 
layer of the li({uid and induce a surface (urrent 
transversely to the direcu’ou of llow^ (luid(‘S are 
placed in the tank to fac ilitate the continiiaf ion of 
the current at Die sides and across the bottom of 
the tank. The jnoiieller may be submerged in Die 
sewage, in which case aii- is introduced into the 
surface by a hlowi’r or otlu*!* means. - J. H. J. 

\V<ffer Sdftfuinq ami sustem. Ch A, 

Wiggins, Kansas (htv, Kans. (LS. Pat. 1.318,122, 

7.10.19. Appl., 20.11.10. 

Thk plant compiises tw(» filtering compartmeiiis 
and an intermediate lompartment. AVater and a 
chemical solution are delivered to the lower part 
of the first iillering compartment, and the filtered 
li(|uid loaves the compartment through a pijx) in 
tlm iippei- ])art and i.s sprayed into the intermediate 
( ompartmont, into wdiich steam also is introduced. 
I'he supply of water to the first filtering compart- 
ment is regulated by a valve controlled by a float 
in the <o(ond filtering compartment. 

I'llifi-iiHtHSCii; VrocesK for wash inn with air 

ami water sinnilfaneonsl i/. H. Ueisert Ge.s., 
Cdln-B rail nsf old. Gcr. Pat. 311,895, 14.3.15. 

Tiie water and air supplie.s are regulated in such 
a way that a change in one produces a simiil- 
tamxius hut ojiposile cliange in the other. TJio air 
is di.stribiitcd through a pc'rforated partition some 
distance Ik'Iow^ the filter bod. — T. 11. Bu. 

iJltrmriftlei raijs: Apparatus for treating liquids 

/yjy ^ ,j (_; Pole, Vienna, Assignor to Tlio 

Chemical l''oundalion, Inc. U.S. Pat. 1,318,338, 

7.10.19. Appl., 18.4.10. Renewed 1.3.19. 

Ultua-vioi.kt rays are supplied from an electric 
vaiiour lamp which is placed in a chamber into 
wliicli the liquid to be tivated is admitted. Entry 
of the liquid is prevented until the lamp lias reached 
a certain voltage between its electrodes by means 
of an automatic valve operated jointly by an 
electromagnet connected in shunt with the lamp 
and an electromagnet connected in series with 
the lamp and controHiiig the shunt circuit. 

— J. H. J. 

Nicotine field-haths; Method of pinHfying . ■ 

R. G. Mewborne and H. K. AlcConnel. Assignors 
TO The Kentucky Tobacco Product Co., Louis- ( 
vilje, Ky. U.S, Pat. 1,317,210, 30.9.19. Appl., j 
,18^5.15. ' " , i 

lead aoetate is added to a/adlad dipping bath j 


containing nicotine in order to precipitate aub- 
; stencos other than nicotine, and the precipitate is 
' removed. —J. H. J. 

Sfeepituf liquor for seeds. Ger. Pat. 312,281. 
See XVI. 


XX.-0RGANIC PRODUCTS; MEDICINAL 
SUBSTANCES: ESSENTIAL OILS. 

Nicotine; TKse of arsenotungst ic acid in the estima* 

iion of - — L. Giiglialmclli and D. Hordb. 

Anal. S(K-. (^iiim. Argentina, 1919, 7, 121—123. 

Till: author.s recommend the use of arsenotungstio 
acid a.s a {inHipitant for nicotine hy the method of 
Berframl ami .lavillier (this ,1., 1911, ft78) in place 
of silico-tungslic ac id, whidi presimts dillicultios in 
its pr<*para turn. —A\'. S, .M. 

Nicotine; HrainjuaUm) of con) inereiid stimples of 
P. .). and C. 11. iM-Ycr. Analysi, 1919, 44. 

303-359. 

Dktkhmination of nicotine in commi'icial concen- 
trated <‘xtract hy titration w ith .standard acid or hy 
jirccipitation w ith silieotnugstie acitl is not reliable 
w hen the sample is adulterated w ith pyridine. An 
indication of the pn^sence of this adulterant is ob- 
taiiK'd hy th(‘ odour of tin' solution during the titra- 
uOn and wIkmi almost all the bases have been 
ni'utralistsl ; another, ami more sa t isfacDiry indica- 
tion is tin* refrai fivo index of the solution. Nico- 
tine in emtain concentrations scjniraU^s almost 
complel<4y from its solution wlum this is heated at 
G., whilst pyridim* remains soluble; if, after 
heating, the aipieou.s solution is D'sDhI, a high 
refractjv4‘ imit'X shows that pyridine is present. 
Pure nicotine has a refrsirtivo index of 1*6300 at 
15^" Ch, whilst that of fiyridino is 1*5130. Tables are 
giv<n showing the refractive indices of solutions of 
nicotino and pyridine, respi'ctively, for each diffor- 
eiice of I of snhstance Udwcxui 0 and 1(K)%. Three 
melliods are d(‘S(:ribed for Die detmunination of 
iiicotiiK' in th(‘ presence of pyridine. (1) The refrac- 
tive indi'x is dopTinim'd and the equivalent of nico- 
tine {a) found from the table; another portion of 
the sample is titrated and the result expressed as 
iiieotine (It). When pyridine is present, h will be 
larger than o, and ft -a will give the approxiinaU» 
jiereentago of pyridine. (2) This method is of use 
only when the percentage of pyridine is not less 
than 10. Twenty-five grins, of the sample is dilutecl 
with water to iOO c.c. and heated at C. for 
10 min., cooled, and aftiT 12 hrs. a drop of the 
surface liipiid (the nicotine separates as a heavy oil) 
is examined in the refractomeD'r. In the ease of 
j)ure nieotiiie, the refractive ind(*x obtained will he 
1*,‘1540 corresponding with 97'^ of nicotine. If more 
than 107 of nyridino is present, this figure w'ill bo 
increased. Tne following tahhi gives the amount of 
pyridine corresponding witli va rimes refractive 
indices : — 


Pyridint' In 

ftofruct. liulf'x 

I’vridinu ill 

, llcfract. index 

narupl^. 

of jiqiiPoiH 

Humi'lit. 

of aqueouf 


liquid lit l.V' ('. 


liquid at 15^ 0. . 

0 

iTi 

1-;J558 


1 

i 13M2 

15 

1 •.'{.587 

:5r» 

I»d84 

20 

i;{6m 

in 

; 1-3705 

25 

Maitu 


i 


(3) By fractional distillation. If the titration 
shows the sample to contain more than 9B% ^ 
nicotine, water is added to bring the solution io 
this strength and 100 c.c. is distdted fi^om 
standard Engler flask (as used for 
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iillations): the sMe tube of the flask is connect^ 
with a condensei’ 30 cm. in longthj and the flask is 
heated with a flamo 3 cml in height. When the 
temperature of Iho vapourH reaches 150° C., the 
flame is removed, the volume of the distillate noted 
and its refractive index determined. With pure 
nicotine, th(? voIiduo of the distillate does not exceed 
3 e.c. .lt(‘ho<'ii( e to the follou irig table gives the 
per(!<.‘iitag<‘ <>1 ju i idiio* : — 


Uistamine; Vrodutiion of /row hi$tidine by B, 

coti conmunis, K. K. Koessler and M, T. Hanke. 
J. Biol. Chem., 1919, 39, 539- 584. 

In the presence of an easily available source of 
carbon, such as glycerol or dextrose, and a source 
ol nitrogen, such as ainmoniiini cldoride or potas- 
sium nitrate, as much as 50 ; of added histidine 
may he transformed into histamine. (See further 
.1. Chem. iSoc., dan., 1920.) — d. V. .1). 


J’vrjiJJin*. ; indox j J'yiJdiiif. j Rrfnu^t.. Index 

of di.^Oll.il.-. : i ufdisfilluf.'. 


0 ■ ]-J57 I 15 ; Mf)! 

■» : J-.lir) ! L>0 . 1-4117 

JO j 1!:, ; 1.477 

~W. i\ s. 

Arfiioj'ir xrro; ion of hi/ nmmoninni 

sutphdte itnd.Inf sodium sulfihtilc. A. Hoimo', 
Biochern. d., 1919, 13, 278- 295. 

Tuerk are no well-marked limits for tlie precipita- 
tion of the individual Korum proteins when sodium 
sulphate is iiw'd. The jin^scnee of cresol alfeets the 
concentration ol <?ither amniofiium or sodium sul- 
phate required to ))reci|)itate the serum proteins. 
The percentage jirccipitation of tJio antitoxin with 
tho proteins precipituU.'d at various coucentrations 
of sodium sulplinto is a linear measure of the per- 
centage preci[>italion of the antitoxin-bearing pro- 
teins. (.•or tain advantages attend the use of sodium 
sulphate in partieulai- ases.- d. (b 1). 


T 11/ (I/nine (p-h iplroxjiphe n ylci li jjlit mi 11 r) ; Prepara^ 

tion of , K. K. Koessler and M. T. Hanke, 

d. Biol. Chem., 1919, 39, 585)— 592. 

The method is based on the syntliesis of p-hydroxy- 
henzyl cyanide (Pschorr, Wolfes, and Buckow, Bcr., 
1900, 33, 170), and oil the r(‘diiction of this nitrile 
to the amine (Barger, this d., 1909, 1321). Clertain 
imiH-ovenients in the metho<l are given, and the 
scp.aration of by-products, siicli as p-crcsol and 74- 
hydroxypheiiylacetic acid is described. — J. C. 1). 

(difcoL monochlorinjdrin; Distillation of aiiucons 

suluiions of . d. Bancelin and U. llivat. 

Hull Soc. (’him., 1919, 25, 552 -5C0. 

C’oMMEHCi \i/ aqueous solutions of glycol moiUKldor- 
hydrin giv(‘, on distillation, a constant boiling mix- 
ture (97*85^ (’.at 700 mm.) containing 42;’/ of Dm 
moiioclilorbydrin, this result being indcpendeiU/ of 
the eoncentration of the original solutions. These 
results were ronlirnied by distillations of solutions 
prepared uitb tin* pure monochlorbydriii, except 
that the amount then found in the distillate was 
II W. (i. 


Sidphonal. A. Faick. Pharm. Zentr., 1919, 60, 
409-410. 

JlETEiiMj.N’iVTioNH ()l the soiiiliilitv of sidphonal in 
various solvauits showt'd tliat 1 grin, of sulphonal 
required the following (piuntiti(‘s of solvent for 
complete solution:- Water (at 18'' (\), 423 grins.- 
(at 10(F (’.), S gi iMs.; <»() ^ aleohol (at 15^ V.)[ 
00 grins.: ether (at 17'' (’.), 75) grms. ; chloroform 
(at 20° (’.), 3*3 grms. ; mel livlciie chloride, 2'8 grms. ; 
benzene (at 17° (’.), 127 grms.; ethyl acetate, 

• toluene, 19'3 grins.; carbon teira- 
chloride, 110 grins.; carbon bisulphide, 440 grms ; 
2% sodium cldoride solution (at 18° C.), ilO grms’ 
Sulphonal begins to volatilise at 60° 0. iiiidor 
ordinary pressure and is appreciably volatile with 
steam; on tliis account, sulphonal solutions should 
not be conceiitraUMl liy evaporation iK'fore analysis. 
Kxtraetion ivith chloroloriii and evaporation of the 
solvent at a low temperature is recommended for 
the detenninaiicui ol sulplumal in ils aqueous solu- 
tion. Sulphonal may he recovered from decom- 
posing animal matter even after long contact; 
characteristK; ci^^stals of tlie sulistaiu-e an* obtained 
from its ether or ehlorofot-m solution. — W. P. S. 

Jiiiiduzoh’ di'i'u'at i ncs AJ iciochcmictd coloritm lur 

method for estimatimj . K. K. Koessler and 

Ai. T. lliinkt'. J. Biol, (’hem,, 1919, 39, 497 — 519. 


hlltrr; I 'atal t/lic preparation of ordinanj - — inj 
the dnj wan. A. Maillie and F. dc (.'odon. Bull. 
Soc. C’him., 1919, 25, 565 568. 

3 HE catalyst cin])love(l was alumijiiiiiu oxide lu e- 
i pared by lu'ating ordinary eoiiimercial alum to 
I 199'^— 15).)° (h losing a suitable amount of su(-)i a 
I <atalyst, dis[)os(Ml in lour tubes, the leniperatuie of 
I the catalyst In-iiig mnintaiiUMl at 15)()°— 15)5° C., a 
yield of ether c(pji valent to 7L‘3' of tlio theory was 
obtained Ironi 95 ; alcohol [lassing at the rale of 
25 e.c. |)er hour. 4'ho yi(4il depends upon the 
weight ol catalyst ratlu*r tiian upon the surface ex- 
posed, and also upon the strength of the alcohol 
used. 4’ho product obtained is pure, the catalyst 
can he regenerated, if lus essary, liy sim|)le solution, 
evaporation, and calcination, and ilio whole of tlio 
alcohol can ultimately bo converted into other, by 
n'peating the proci'ss alter concentrating tho nn- 
cliaiigcd alcoliu!.— W. (J. 

Met hill nivuhol; .\ction of - - on sidphurjil 

vhionde and on mefln/l vhfoiosul plionate. II. 
Jicva ilia lit and L. J. Simon. Comiites rend 
1919, 169, 851—857. 

.'NIiiTHYL alcohol reacts with snlplmryl cldoride to 
give liydrogeu chloride and methyl cliloro.siil- 
plioiiate, which in its turn will react with more 
methyl alcohol in one of two ways - 


Ihk colour produced iii the nuiction between imid- 
Molo derivatives and .siHlium yi-diazohen/.ene.sid- 
phonnte is made the basis of colorimetric metluHl of 
ostnnating tliose derivatives,— .1. C. D. 

jflisitditie; Quantifatire srparution of — — from 
histamine. K. k. Ko(‘ssler and M. T. Haiike. 
J. Biol. Chem., 1919, 39, .■>21—538. 

A SErARATioN may he elfec'ted by extracting a 
stronglv alkaline mixture of the two'siihstances with 
amyl alcohol. Histamine is dissolved by the amyl 
alcohol, and may K' recovered from the extract by 
shaking with AT /I sulphuric acid. Histidine 
retains behind in thp alkaline liquid. (See further 
J, Chem. Soo., Jan,, 1920.). -JirC. D. 


i ii,UfSUAlFCHd)H=.(CHA,SO, : HCI 

(’H,().S(FCl : CUl3()H CH3i4S(),4 CH^Ci 

the second cliangc preponderating. Tlio methvl 
sulphate on distillation deeomposes at 
1 10 (-., giving dimethyl suli>iiate and siilphiinc 
aeid In order to obtain a maximum yield of 
methyl chlorosulphoiiate (95,. imre) tho following 
procctlure i.s recommended. Metliyl alcohol diluted 
with carbon^ tetrachloride is added slowly to a 
cooled solution of sulphuryl chloride in V-arbon 
tetrachloride through which dry air is bubbling. At 
Hie end of the o^ratioii the liquid separates into 
tw'o layers, of W'hich the lower layer forms the 
major part. This layer is poured on to ice and the 
non-miscible portion is collectetl, dried, and dis- 
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tilM under reduced pressure. The carbon tetra- 
cIj bride is in part recovered and may be u.sed agaiii 
and then the methyl chlorosulphonate is eollectod. 
A 70)c yield is obtained. — W. (J. 

Pei)permint4ike essential oil. F, Klzc. C'hcm.- 
Zeit., 1919, 43, 710. 

A VLANT growing in central and northiMii Frame 
yields about 0‘l ,o of oil, uhidi re.M'nibles pc'pper- 
mint oil in taste and odour; it lia.s sp. gr. at l-'i'^ C. 
0‘920 and 'J'lie oil contains KF of total 

alcohols, is poor in montliol and ri('li in pubgoiuc 
The plant, which is used medicinally l)y the in- 
habitants, appears to l)t‘ a cross between Mentha 
piperita and M. pnlcifinm . - . 1'. S. 

Oroanic mcrntrials ; liihliogtaph a of the iitrratnre 

uf . F. AVIiiimort'. ,1. Ind. Fiil;:- C'bcin.. 

IDlf). 11, lOSd dOPl. 

Fati.nts. 

'I'tihnivn; rrixrs'i (ill the nn]ii nt'eii'.ei'f o/ K. 

I'hsb'V. Nijnu'gcti, Holland. Fng. Fat. 1 21 
2H.11.IS. (Ai»|ti. 19,(j7l/lH.) Int. Conv., lo. 12. 1 7. 
lOltACCO, ladoH' or al uo' Ici imodation, is tr<'alc4l 
w ith a ii<|nid (r.f/., mall extract, milk, ulny. or 
aromatic vegetable e.xtraclsl, in which on(‘ or more 
of the following organisms have' I)e4'n (‘ullivated : 
Jhityri(^ acid fernumts, sjanics of ai n)g<'n(‘S, butyl 
tenm-nts, aromatic lacti(^ acid ha( h'ria (causing 
slime formation), pc'idonising b.acteria (It. vnlgare. 
It. fluoreseens lufuejanens. It. polifiii urn, aromatic 
bacteria), estcr-foi nung species of toriila (T. neefo- 
n thyhrus), ester-forininp fumii {( ■hitlitsparni ni) . The 
etfect of tlu' cidtnre li(|ni(l may he siippIcincnliMl by 
iicMition of substances, e.tj. hutyiif' acid, which arc 
(iroduced by the organisms. After the troalmenl 
the tol)a(‘co is <lri<'(l to llu* ref|uisitc degree .and fei- 
mented if it has not alia'c.dv undergone fermenla- 
r,ion. -.T. H. F. 

Zrin .sill lit ion; Alinholir - . (\ la. 

JlrooklitU', .Mass., .Assignor to A. I). Lillh', hn-., 
Cambridge, :Mass. F.S. Pal. l,:i2(konH. 1.11.19. 
Appl., 2H.2.19. 

i\x aholiolic soInlioM ol /t'iii, not liable to coagii' 
lation, is obtained by mixing an alkalim* mat('rial, 
not soluble in ahobol, with t.lu‘ substance contain- 
ing the zein, pia'A ions to its extraction with alcohol. 

H. V. S. 

Tetanus and dijiht hei in ; Tiocrss fur the ]inid nrtion 

of preventive nnd niniti.rr injent.s for . M. 

Piorkowski, Berlin, (h'r. Pat. a02,l{)l. .‘1.2.15. 
FfiBSli cultuia's of the liacteria of tetanus or <li|)b- 
tlieria are cultivated as usual at. ‘17*^ (k for IH hours, 
tlieii kept for a time at 42° and finally h(*aU*d In 
stages to 100° C. and dried. In this way the toxins 
are destroyed wliilst the antigens remain. Tb«‘ 
latter are not poisonous. — ,T. H. F. 

Snspensions and colloidal solniion.s in nole.r: Vie- 

jiaraiion of .stable . W. Beise, Cbarlotten- 

burg. Her. Pat. ;n;i,a49, 17.3.11. 

CoiiLOiPAL solutions or suspeusioiiM of ()loo<I or 
animal charcoal, tungsh'u, nickel, palladium, plati- 
num, calomel, zinc oxide, etc., are pre|)ar(‘d by 
the use of miueous solutions of saponin or extracts 
of saponin as protective colloid. 4'lie stability of 
such suspensions is much greater than that of sus- 
pensions in strong solutions of gum, gelatin, etc. 
Suspensions of soot treated with saponin give homo- 
geneous, clear, transparent, dark-brown solutions 
with water, which have a great adsorptive power 
for toxins, bacteria, and dyestuffs. — D. W. 

Lanolin tubsi Hut e. Ger, Pat, 313,825. See XII. 


m-PHOTOGIlAPHIC NATEBIALS AMD 
PROCESSES. 

Absorption spectra of a series of oniUne dyes and 
the selection, of speeiruin bands by means of 
uelatni filters. A. liiuitek. Z. wiss. Phot., 
19U), 15, 13;i -148. 

For use in tlio sptH't.ro-nlk)tomctri<‘ examination of 
stars a .sorie.s of single-hand .selective colour filters 
was j»rep.cred, varying both in tlie jKwition and in 
the width of tiu'ir transmission. Over 60 dyes wero 
exaiuiiicd as to their liglit-ahsorfition, land of thoee 
21 wA'Tv S4'lectc<l f<ir ]Meiuiratiou of the filters; ft 
full list of the dyes i.s wilii a d^csc.ription of 

tlieir j)roptu-t i<'s and tlu'ir alKsorjition spectra as 
ili't^'riniinsl by a, C’oude .spet trogi aph on AVrftttoil 
■ami Wainw right's P.inchroiuatic B plate. The 
lilltMs were mailo in tJu' usual way as gelatin film; 
where more than om' (fva was list'd in a filBw tlioy 
wcrti inixtHl if p 'ssihli', hiil eeaU'd separately if 
ilicre was smli intt'i ai tien iM'i.wt'on tlie tlyi<« thftt 
tilt' a)»sor])tion of the mixture was not the sum of 
th(' ahsorpiioiis of the si'jiaratt' dyes. ‘Hie filtors 
(thirty-six in all) wt'it' of three ty|X's, passing 
wid<‘ l)antls t>f jilxmt 1000 A.F., narrowt'r hands of 
.5tK) -900 uniUs and narrow' hands of 200 - -4(K) units 
rt'specti vcly. 14)e cuiin>osition ami speclrnin of 
each filter arc' givt-n. 'Plic absorption of the 
t'xtrcme r«'d was not satisfactory in somo of the 
filter.s, as only two dvt's (Naphthol (frcH'ii and 
4\>luidint' Blue) wc'ix' found with an absorption in 
this rt'gitui, and tin' Toluidine Blin' has too imu-h 
geiiciai ahs(n-jdion lor usi* in these light filtoirs. 

B. V. S. 

Ph(duiira)di ic develuinni'iif irith ainidid; /Irrrlcr- 

afinij piiiri'i of nonnid sodintn sidplnie in , 

Ahrihal. Bull. Soc. ( him., I!M9, ‘25, .569"'r)7). 

An c'lxet'.ss of sodium suliihilt' up to twelve tiines ihe 
weight of amidol list'd cousid('ral)ly acceleratoH the 
dt'vt'lopmt'iit of tin' jiliotographic image. ]ti« shown 
that this ac ceh'ratiou is dm' lo r<*( iprocal catalytic 
arliou of tiu' sodium sulpliilt' in tlu* oxidation of 
iht' amitlol. Otln'r oxiciation cailalysts were shown 
to produc e ti .'jinninr t'ffcc t. W. G. 

Phufuiiro ph ic n'nderinif of runt rust; The fnnda^ 

incntid lair for the. true F. F. Ren wick. 

Phil. Mag., 1919. 38, tm 636. A. W. Porter and 
n. K. Slade. Ibid., 637- -63H. 

A < lUTM iH.Af oi an ( arlier i>a|H'r l»y Porter and Sltidft 
(this. I.. I9 1 9, 660 a), amt*a refily. 

Fatkntm. 

i'liliiiir phutoijraph ij. W. Fric'^c-fi' rf*<'n(*. and F. 
(Fin ('Ll, London. Ftig. Fat. 131,238, 25.9.18. 
(Appl. 5162/18.) 

In two-colour photography where two superimposed 
|)latt‘s or films are simnltaneoUNly ex])OHcd, one or 
both of the films is colour-sensitised by treatment 
with a solution containing ajiproximatcly, in 65 
l>ints of water, 2 grs. of Fiiiacyanol, 6 grs. of Pina- 
verdol, 2 grs. of Pinacliroim', 4 grs. of Flavawiue, 
ami 4 oz. of aininonia (sji. gr. 0’K8()). -- B, \ . S. 

Jdudiunei hanicaJ .srreen and proce.ss of making 
so in .1 . \ . H. Halt, Brooklyn, N.V. U.S. Pat. 
J, 317, 193, 30.9.19. Appl., 11.10.16. 

A THAN.si'AiiKNT plaU' cohU’cI w itli a light-sonBitive 
layer and the solubility of this layer is cliangod by 
the action of light in accordance with the aiNiii'ed 
screen figure. The relatively Bolublo portions of thiii 
layer are dissolved out to provide minute ligbir 
traii.smitting spaces betwt'en the screen figures. 

-W. F. F. 
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Photon i'ctphic material; (JfAour-ftemitmd . 

F. F. Renwick, Brentw ood, and (). Bloch, London, 
Aftnignors to Ilford, Ltd., Ilford. U.S. Pat. 
1,320,170, 28.10.10. ^ppl., 21.11.18. 

Sek Kuk- Pat. 133,700 ol this ,1., 1010, 920 a. 


XXII.-EXPLOSIVES; MATCHES. 

Ahiminiuni (Imrs. K. 11. lijittain. C'heiii. and 
J919, 91, 1330. 

Aluminium jiowdrr, inliniaklv niixod with barinin 
nitrato or potassiiiui uitrato, is used in corupoM- 
uioiiH for ni^nal lights, stars Haros, otc. Part of 
tho alum in in III may ho ropia<-od by niagnosiiini 
powder. To ensuro tiglil packing of tho compo.si- 
tion in tlio containers and so incrcaso its regularity 
and I'imo of burning, castor oil, shellac, or paratlin 
wax is added as a binding agent. Tho aluininiuiu 
inuHt lie liuely ground, must not contain grit or 
sand, and must 1 k> fr('o from oil or grease wliirh 
might h‘ad to spontaneons ignition. Aluminium 
compositions have a higlior temperature of com- 
bustion than those (onlaining magnesium powder; 
they will stand ( (jnsiih rahlo ])ressure, hut are 
sensitive to friction, ami iimhu' cerlain conditions 
are liiililc to ('Njdode. Soil able com po.siit ions are.: - - 
P\)r slots: Magnesium (dO-im'sh), 27 parts; 
aluminium ( l2()-m< sli), 9 i)art« ; barium nitrate 
( lOO-im^sb), 58 pails, ami f)arafHn wax, 0 parts. 
For around florcs: (I) 'riu' above composition, using 
(juickmalcli and u priming of .sulphur, 2 parts; 
potassium nitrate, 0 parts; and antimony, 1 pait, 
mixed witli sliellac solution; (2) aluminium (120- 
mesh), 800 parts; aluminium (00-mesh), 400 parts; 
barium nitrate, 3000 jiarts; and castor oil, 00 parts. 
For jlarrs: (1) Aluminium, 20 parts; barium 
nitrate 55 parts; potassium nitrate, 4 parts; sul- 
phur, 20 parts; shellac (fiowdered), 1 part; (2) alu- 
minium, 1 part ; hjiriuiu nitrate, I- 3 parts. 

-W. J. AV. 

Pati'nt, 

Sutoke-iuohiiKf vmii position for sipnid-rochri s. 
11. (\ (iowdy, Cincinnati, Ohio, Assignor to II. S. 
Government. C.S. Pat. 1,319,329, 21.10.19. 
Appl., 24.4.19. 

A HMOKK-rii()i>U( iNo composition consists of a com- 
hustihle agent, an oxidising agent, and a volatile 
organic dye.— W. J. W. 


XXIll.-ANALYSIS. 

Meirvrti puiop; Automoiic ivith device jor 

fjolleciina the aspirated gases. A. Bcutell and P. 
Oberlioffer. Chem.-Zeit., 1919, 43, 705 — 706. 

By a niodii'it ation of tlu‘, mercury pumj) of the 
Sprongel t.vi>e described previously (Chem.-Zeil., 
1910, 1342), the gases drawn off, for example, from 
a metal under examination are collected and can be 
analysed.-W. d. W. 

Still-heads; (Comparative tests irith various itjpe.s 

of at o constant sne.ed of dist illation. J. 

Friedrichs. Z. angeiv. Chem., 1919, 32, 340-344. 
Fob determining the relative efTicieiicy of different 
types of still-heads 150 o.e. of a nuixture of equal 
volumes of benzene and toluene was distilled under 
constant conditions, tho speed of the distillation 
being controlled by a vaiiour pressure regulator 
betw^n the outlet tube from the still-head and the 
condenser. The distillations were carried out at 
the rate of 20 drops from the vertical condenser per 
min., and the volume of distillate was measured 
and the temperature in the still-head was taken 
at definite intervals. Fron#the results, which are 


given in tabular form, tbe conclusion is drawn 
that the most efficient of all still-heads are those 
containing glass beads, or fragments of glass. For 



J 


liic distillation of larger quantities of liquid the 
he/,t li'siilts arc obtained by the use of a long tube, 
as in llenipers appaiatns. In the caso of liquids 
boiling Ik'Iow 100'^ O'. AVins.singcr’s modification of 
IL'inpid's still-liead is satisf.actory (Chem.-Zeit., 
1880, 10, 371). The modification of Pliickcr’s appa- 
ratus (Chem.-Zeit., 1913, 37, 1111), showm in the 
diagram, combines Lln> advantages of AVinssIngor’s 
dephlegmator with those of Iikenl>erg’s rectifying 
apparatus (this J., 1892, 1031). AVhen small quan- 
of sul)stimc(‘s oidy are available for tho dis- 
tillation the preference should given to Linne- 
mami's still-lu'ad (Annalen, 100, 195).- C. A. Al. 

Jlcductioii spectra, iu paiiicutar of magnesitnn 
and its cornjtnunds. .) . Meiuiior. Bull. Soc. 
Cliim., 1919, 25, 502 -505. 

.Vn examination of tlie reduction spectrum of 
magnesium, using tlu‘ metluHl previously descrilKul 
(this J., 1919, 25, 55) shows in the ultra-violet 
region the band compose<l of the rays A 3810, 
3829, a833, 38:18, 38^51, 3858, 3801. .and another 
hand consisting of the rays A^';1885, 3912, 3940, 
3900, 3980. Nine other rays bet ween A -3700 and 
.3780 were noticed and their wave-lengths approxi- 
mately determined. Of the salts of magnesium, 
the cldoride, oxycldoride, sulphate, nitrate, and 
ea.rhenate, and also the oxide gave the above 
spectrum, 3’he .pyrophosphate does not give the 
above spi'ctruin, apparently not being reduced 
under these (s>nditions, but gives the continuous 
spectrum due to ineandesecnee. In some cases 
the y-ray iu the neighbourhood of A- 5003 and the 
broad ray A- 4702 were observed.- AA^ 0. 

Nickel; Acic method for the volumet ric estimation 
id - . J. Holluta. Alonatsh. Chem., 1919, 
40, 281- 291. 

Tiik process depends on the fact that when n nickel 
salt reacts with dimethylglyoximo, acid is liberated, 
which is estimated by titration with alkali in the 
presenc-e of jdienolphtlualein or methyl red. A 
standard N j oO .solution is prepared by dissolving 
4*6400 grms. of dimethyglyoxime in the requisite 
quantity of 97% aloohol (300—400 c.c.)j 20 c.c. of 
37/1 i)otastiium hydroxide solution is added with 
constant shaking, the solution is diluted to 1000 c.c. 
with CO, -free distilled water and filtered after 24 
hours from any alight precipitate of potassium 
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carbonate (the alcohol used must be free from I 
aldehyde and neutral in reaction). The alkali con- | 
tent of the solution is checked by titration with ‘ 
standard acid using pheiuolphthaleiii or methyl red 
as indicator. The nickel solution under examina- 
tion is diluted to the re<juired extent, exactly 
neutralised with N j 10 or N / '>0 potasHiuin hydroxide 
solution, 2 — 5 c.c. of the standard dimethyl 
glyoxime solution is added, and, after vigorous 
agitation, the mixture is gently n armed, whereby 
the precipitate is caused to collect leaving a (“lear 
liquor; the standard solution is then gradually 
added with frriiuont agitation until the solution 
acquires a permanent pale pink eoIe)ration. In con- 
sequence of the bulky nature of the nickel preeipi- 
late the amount of tlio iiielal in the solution should 
not ex(;eed 0 03 grin, d'he method is partieularly 
advantageous in dealing with very small quantities 
of nickel, and titration (*an readily 1 h' etfeided with 
:V/100 solutions if methyl led is used as indi<-nt()r. 
The results are not allW'ted l)y tlie presenee of the 
.alkali salts of strong aeid^. 

n^dt value iiidical <)!■. I’jiauly. S*r IIa. 

Mineral uils. IMulip. See JIa. 

Liijhl lu'l to! ru ni . ami S( lin.ih* !. Scf It’, 

AsithaHs, I’aillr,'. Ih, 

7 , ail' ft'iniii iiihnr hns. I''i-cli.'r .oid («hiii'I. S* <' 

III. 

f*af<issiu III inirna n! niaauil e fur sinhinn r.sfiiiKtfi-ai. 

Van Lcoiiueii. S> e \’1T. 

]J iqli f cm [le I'll! 11 rr mrasu n m t^! <. K.iimll. 

Vlff. 

Ctyniciifs. ^hmtcuia 1 t ii. I ami ItoiKali. IX. 

Titonimu . Cava/./i See IX. 

(■ 0 )>i)cr in ]iiiiifes. .Moiigler. .SV^ .X. 

Mineral ruhJ/cr. Duho’^c ami Wavelet. ,^re Xl\. 
Tonninu rjlnuin. Lautfimiim. See XV. 

Moist II re in leal her. Ilai'\'ey. See \ \ . 

Saluhilil]( of sul phur. luiies. See W . 

Dextrose. Zahlinsky. See XV’ IT. 

Invert sinjar. Van la'cinvon. See XVlf. 

A niino-aents ill wine. (Jarino-C.'anina . SVr X\ Ilf. 
Acklitu of cercal.'i. Uirckner. Xcr XI.Xa. 

Protein hijdrol i/sis. Hiller and Van Sl>ko. Nee 

XIXa. 

Nicotine. Fryer and Fryer. See XX, 

Nicotine. Guglialmelli and Hordh, See XX. 
Suliyhonal . Falck. See. XX. 

Imidazole derivatives. Koessler and Hanke. Sec 
XX. 

Histidine and histamine. Koessler and Hanko. 
See XX, 

Fatem’s. 

Vapour pressures; Apparatus for the esiirnationof 

H. 8. and M. D. Davis, Pittsburgh, Pa. 
V.S. Pat. 1,318,362, 14,10.19. Appl,, 31.1.19. 

This apparatus consists of two similar flasks con- 


nected by 8 manometer. A fragile container is 
inserted into one of tho flasks by ineana of a suit- 
able carrier, which is so construe te<l that tho con- 
tainer may be broken within the flask. (Scms also 
this J., 1919, 611 a. )-L. A. C. 

Itadial ion-pyrometer. F. T. Walli.s and 11. C. 
S(hwarz, Assignors to Tavlor Instrument Cos., 
Kochestcr, N.V. V.S. Pat. 1,318,516, 11.10.19. 
.\j>pl., 3.5.18. 

OxE end of a closed lul)e, which is exhausted when 
in use, is subjot ted to the tt'mi>erature to bo 
measured; the heat radiated from the boated end 
of the tul)e acts upcui a heat-smsit ive element 
plae('d in a suitable position wiiliiu the tube, and 
which is rouneeted l)y means of au rlectric cireuit 
to an indieat ing deviee. L. A. ('. 

I‘'!iir oe.s- hsler; Vt.afohl, Borgiuann, 

OIki - l.angenhielan (!rr. Pat. 313.9/1). 26.6.17. 

'riiE apparatus rom])i‘is<’,s a lhdl-( oiiLainer for iho 
line gas, lilb'd and t iiiplnd by llu; ai'tion of U 
plunger tiding insid< il, two or moia^ graduated 
allsorption chamlxMs of mm )i siiialb r capacity than 
ihe (ontaim'r, ami rhanibt'is stowing as reservoirs 
lor tlm alistirbenl luiiiiils. Papillary tailx^H witli 
suitable rot ks ronm i t tin* absorption eliamlMMs to 
tan h otln'r, tt> tlx'ir respt i tive rt sto voirs and to tho 
gas contaimM'. Tim latlei* is also similarly lon- 
nerled to <'ath t»f llu' i cseiw'oi is, m) that alter tJio 
net t'-^aiy vtilunie tjf ga.-. has been transferred from 
the (oiitaima' tt> an alisoiption ibamlxT the r<’- 
maimb r of tbo ga.s is used, as rttpi ir<;d, to prn- 
\ idi* (lie pic, '-sine neces'-.try in th<' is'servoir.s to 
dansb'r ihe iiorlitm i>l gas iimli r ti'st from ono 
.ib'-orpi ion rlianilxT b) I be ol lier ami finally to oxi>eI 
it fi'om tlx' lai (er. 3 . II. !.. 

\.]Iefni\ testnuj nuhliiiKs: Notched hat — , 
.) . (b W. Ilumfrev, Sbeliii'bl. I'aig. .Pat, 131,082. 
(Appls. 19,363, 25.11.1^ ami 10,811, 1.5.19.) 

\ T ti iiij.ste II \ erueihl r . F.S. Ibit, 1,3I8,<152. SccX. 
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Tlio dates tiven in tlias list are, in tlio otise of Applio»- 
t/ona for Patentfl, those of applioalion, and in tho ca«e of 
Complete Bpecificatione accepted, thoee ol tiie Official 
Journals in which the acceptance li announced. Complet* 
Spccificotiona thoa advertised as accepted are open to 
iu.«»pcction at the Patent Office immediately and to 
opposition within, two montlis of tho date aiven. 


1. -GKNFIIAL; PLANT; M A(TI INKRY. 

.\pri, RATIONS. 

Braekeiibinw . A! ills lor pulverising or grinding. 
.30,1)03. Dec. 2. 

Curpenber. 30,2 k3. See II. 

(hitheart. Drying. 29,'lHH. .\ov. 26. 

Coleman. Alixing and agitating nuichiueH and 
appliaiiees. 29,2<^8. Nov. 21. 

Fdser, and Minerals Separation, Ltd. Treat- 
ment of emulaions ete. 30,311. Dec. 4. 

Fleming. Process of eondeiising and treating 
distillates. 29,491. Nov. 26. (U.8., 26.3.18.) 

Foot. Diving conveyor aiiparatu.?. 29,616. 
Nov. 27. 

Grifliths. Aut<)elave.s. 29,472. Nov, 26. 
Hanley, Rhodes, and Tliomas. Furnacea. 29,341^ 
Nov. 25. . ** 

j Jenkins, and Nitro-Fixation Syndicate. 

! Insulating and interchanging means. 30,502. 
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Jenkins and otliers. JO, 587. See X. 

Maass. 30,177. See VII. , ,, i- 
Mond (Taylor Kn^inooring and Manufacturing 
Co.). OruKhcrs. 2^),m. Dec. I. 

ParkoN, Ltd., and Sharpe. (Jnnding and cruhh- 
ing mills. 30,307. Dee. 4. , . . . 

Phillips and Pose, ('oinininnlion and mixing ol 
maUTialM. if0,0>'7. Nov. 28. 

Wait. Prof'e.^s of treating filtration membrane. 

;10,1I2. Der. 2. 

Co Mi'i. i:te S I'la I KicATioN s A ccKeiKii . 

JH,‘)I() (I91H). P('as«‘. Heat inUnehanging 

apparatus. (135,271.) Dec. 3. 

lOjOHI (1018). ApeldooriiHcho Machinefabriek. 
Kelrigeratif)!!. (120,023.) Dee. 10. 

I0,2M (If08), Jnstone. Pret'zing media. 

(135,507.) Dk‘. 10. 

10,770 (1018). Wake. Grinding, <u‘nsliing, and 
pulverising mills. (135,322.) Dec. 3. 

20,208 (1018). Wade (Sehlatter, Frorath, A Co.). 
Furnaei's cdc. tor prodiieing hot air lor drying and 
Jik(‘ purposes. (1.35,332.) Dei*. 3. 


IT. FFKL; CAS; .MINFUAL OILS AND 
WAXFS; JTFSTIUJCTTVF DISTILl.AO JON ; 
MKATINC; LTCHTINO. 

AIM’I.K AI IONS. 

Heilby. Carlionisaiiou ol eoal. 20,817. Nov. 20. 
Briscoe, thinimigham, and Curtis’s and Darvey. 
Manutaeture of filaments lor ele<dri<! lamps. 20,207. 
Nov. 24. 

Carpenter. (VObalion o! gases in chambers. 
30,213. Dee. 3. 

Coke and (las Oviuis, Ltil., and Cooke. Coke 
ovens etc. 20,707. Nov. 28. 

Cox and Palmer. Filaments lor electric glow 
lamps. 20,448. xNov. 20. 

Davidson. 20,031. Sec XX 111, 

Fleming. 20,400. See III. 

Fleming. 20,101. See]. 

(laz Pauvrt' FiConomi(pie. X'aporising api)aralus 
^ lor gas-producers, 20,810. Nov. 20. (Fr., 30.1 1 .18.) 
(liusti. Purilving li(|uid luel used in inlernal- 
eombustioii engines. 30,200. Dec. 3. 

(jJrisard. Process lor neutralising mineral oils 
treated with acid. 30,370. Dei . 1. (Switz., 4. 12,18.) 

Lowe. ATannlacture ol blue waOn' gas in eon- 
junction with coal gas. 30,117. Dec. 2. (New 
Zealand, 10.8.10.) 

Otldy. Distillation ol (oal, sliale, jmsiL, wood, 
etc, 20,347. Nov. 25. 

Oddy. Light bytlrocarbons etc. lor motor and 
lighting purposes. 20,310. Nov. 25. 

Oddy. 20,348. See 11. 

Shodlock, d'reatnunt ol liydroearbon minerals 
to extract and pnrily tlu'ir volatiles and utilising 
tlieir by-jiroduets. 30,240. Dee. 3. 

Smith and Tulloch. Ca.s-produeers. 20,123. 
Nov. 25. 

Smith. Fuel hri(|uettek etc. 20,200. Nov. 21. 

, White. Treat men t ol petroleum etc. .30,070. 
Dec. 2. 

(.’OAll’LKTi: Sl’RcrK|( AT10N.S A(TKPTI<:i). 

6067 (1918). Allgem. (Jes. 1. Chem. linliistrie. 
Apparatus lor continuous and unilorm treatment 
of hydrocarbons with sulphurous acid. (114,845.) 
J)ec. 10. 

10,341(1918). Barbot ot Fils et Cie. Continuous 
fractional distillation of petrols, petroleums, ben- 
zols, etc. (117,615.) Dec. 3. 

19,386 (1918). Pennington and Lamb. Treat- 
ment of coal, water, and other gases. (136,577.) 
Dec, 10. IP 


19,595 (1918). Weetinghouse Lamp Co. Fila. 
ments for electric lamps. (121,596.) Dec. 10. 

19,697(1918). Smith. Gas-produoers. (135,319.) 
Dec. 3. 

20,436 (1918). Smith. Gas-producers. (135,643.) 
Dec. 10 i 

20,654(1918). Jver.siui. Gas-producers. (135,339.) 
Dec. 3. 

21,502 (1018). Davidson. Preparation of damp 
peat for tlio manufacture of producer gas. 
(135,348.) Doe. 3. 

15,0,30 (1919). Pope. Material for strengthen- 
ing and increasing the luminosity of incandescent 
gas mantles. (1.35,797.) Dee. 10. 


111. -FAR AM) TAR PBODUCTS. 

Ai*1’L]C’AT[ONS. 

Fleming. Process of conversion of hydrocarbons. 
20,400. Nov. 20. (P.S., 17.1 1 .10.) 

Fleming. 20,401. See 1. 

Oddv. Piirifving or refining Iivdrocarbons. 
20,318; Nov. 2‘5. 

Oddv. 20,31!). See 11. 

Shedlock. 30, 240. See 11. 

( '< ) S\ Cf . I .T !•; S I >KC1 !• ICATl ( I .V H A (’C K I'T J I ) . 

0007 (1018). Allgem. Gcs. f. Cbem. Tnd. See TI. 
10,311 (1018). Barbet et Fils (d Cie. See fl. 
10,157 (1018). Barbet ct i^'ils et Cie, Proce.ss for 
removing tar Irom liipiids. (120,558.) Dec. 3. 


IV.- COLOURING AfATTFRS AND DYKS. 

AIM'LK’ATIONH. 

Baddib'.v, llill, ami British Dyestuffs Corpora- 
tion. liake d.ye. 30,461. D(‘o. 5. 

Barr, Bentley, and (Uayton Aniline Co. Alanii- 
facLiire of d.vestuffs of the N-arylatod triiibenyl- 
iiudbane seriiH. .30,015. Dee. 2. 

Barr, Bentley, and Clayt/on Aniline Co. Afann- 
facture of aniline him*. .30,010. Dr^'. 2. 

Davii's. Maniifactiiri' of (lyes. 2!). .358. Nov. 25. 


FIHRFS; TFXTILFS; CKLLILOSK; 
1»APFR. 

AI'I'UCATIONS. 

Roving ami Co., and Hellstroni. Alanufaciiire 
ol pulp and paper from bamboo, esparto, ptraw, 
etc. 20,700. Nov. 28. 

Dreyfus. Manufacture of products having a 
basis of cellulo.se derivatives. 30,210 — 30,218. Dec. 3. 

Dreyfus. Manufacture of plastic mas.se^. 30,219. 
Dec. .3. 

Drey I us. I’tilisation of organic derivatives. 
.30,180. Dec. 5. 

Griitz. De-acidifiealon of raw vvoodpulp liquor. 
29,174. Nov. 20. 

J.<aureucy and \ igier. Prejiaring textile fabrics 
for spinning. 20,100. Nov. 24. 

Marshall. 30,875. Sec VI. 

Aliillor. Manufa<‘turo of cellulose compounds. 
20,939. Dee. 1. 
iladcHffe. 30,01 1 . See Vll. 

Stevenson. Manufacture of nitrocellulose or 
celluloid compounds. 29,295. Nov. 24. 

I Watremez. 29,410. See VI. 

Wliittaker. Manufacture of paper. 29,948 and 
29,949. Dec. 1. 

Wood. Treating paper etc. for use aa packing, 
waahein, etc. 29,809. Nov. 24. 
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COUPLSTB SPBClNCAmsB AccKITEU. 

16, 8^ (1918). Ainbor Sisw and Chomical Co., 
and Weygaiig. Ircatinciit of vogotablo fibrous 
Jiiatonals and production of dok'r<^cnta. (135, 210.) 
Doc. 3. 

18,728(1918). Aitkcii. i’apei-iHukiuj; machines. 
(K15,259.) Doc. 3. 

19,3S9 (J918). loNtriip, aJid IVi ti arboni/.inji, 
Ltd. Trontniont ot C'olIiiIoso-contaiiiiM^ nialorials 
035,578.) Dec. 10. 

VJ. BLEACIMNU; DVLINd; VIUNTING; 
FINLSHJNG. 

Arm CATION 8. 

Marshall. Treating tibres and fabrics. 30,375. 
Do(?. 1. 

Watremez. Proc('s.s of scouring fibres of vegc- 
table origin for bleaching. 29, DO. Nov. 25. 
(Bclg., 21.2.19.) 


Vll.-AGIDS; ALKAJJS; SAl/LS; NON- 

MI :TALLIC ELKMKNT8. 

Aitlkationh. 

Ballon. Manulactnre of oxi<ic of lead. 30,l(i0. 
Doc. 3. 

Foster. 1‘roduction of oxvgcn and aininoniuin 
carbonak'. 211,775. Nov. 29. 

General Ghemical Go. Production of oxides of 
nitrogen and eatalvRor tlu-n'for. 30,lii.HI. Dec. 2. 
(U.S., 7.9.18.) 

Haynes and Williams. Synthetic production ol 
nitrogen coiiij)ounds. 30,208. Dcx?. 3. 

Keenan and Richardson. Sulplniretted iiydrogen 
etc. generating apparatus. 29,399. Nov. 25. 

Maass. Separating a(|ueous etc. vapours from 
fluids and solids, ami preparing dilute sulphuric 
acid. 30,177. Dec. 3. 

New Jeisc'v Zinc^ Manufacture of zinc oxide. 
29,293. Nov. 21. (U.S., 8. 1 .19.) 

New Jersey Zinc C’o. J*rodnetion of imdal oxides 
and otlnu' compounds of metals. 2'J,2t>7, 29,303, 
and 29,5.39. (I'.S., 1.8, 12.7, and 22.7.19.) 

Parkes ami Pearson. Fixation of nitrogen. 
30,082. Dcs'. 2. 

Patrick. Silica gcils, and processe.s of making 
same. 30,011. Dec*. 6. (F.S., 7.12.18.) 

lladcliflc. Recovery of potassium etc. salts from 
wool-sconring liquor. 30,011. Dec. 2. 

Reid. Concentration of .sea-water. 29,751. 
Nov. 28. 

Rochette Freres. Preparation of pure alkaline 
aluniinates. 30,132. Dec. 3. (Fr., 10.4.19.) 

Toniolo, Oxidation of ammonia. 29,982. Dec. 1. 
(U.S., 23.12.18.) 

Wilderman. Production of pure potash salts. 
29,62.5. Nov. 27. 

CoMPi.KTE Specifications Accepted. 

9853 (1917). Adams, Partington, and Rideul. 
Oxidation of ammonia. (135,224.) Dec. 3. 

14, .522 (1918). Marks. (Du Pont de Nemours 
and Co.). Concentration of nitric acid. (135,535.) 
Dec. 10. 

17,079 (1918). Dutt and Diitt. Manufacture of 
potassium sulphate. (135,545.) Dec. 10. 

17,0^ (1918). Dutt and Dutt. Manufacture of 
potassium chloride. (136,240.) Dec. 3. 

18,993 (1918.) Pierce. Rrwluction of barium 
oxide. (135,285.) Dec. 3. 

19,266 (1918). Jorgensen. Treatment of pyrolu- 
site. (135,305.) Dec. 3. 

265 (1919). Dawson. Manufacture of sulphuric 
acid. (135,359.) Dec. 3. 

4255 (1919).^ Fairbrother (Chemical Construction 
Co.)b l^coTery of potassium as nitrate from waste 
gi^pf oementldliiaetio^ 


‘l^W (1919). Fairbrother (Chcuucal Coiiniruciion 
Co.). Recovery of potassium compounds. (135,720 ) 
Dec. 10. 


Vnr - GLASS; CFRA.MICS. 

ApI'MIATIONS. 

C^^pp. (hen.s or kilns for firing or baking pot- 
leiy, bricks, 21k996. Dt'c. 2. 

Mount. Gl.ass-iuelt ing fiirmn es. 29,77>9, Nov. 28. 

Roberfson. Glass furnaces. 21),65>5. Nov. 28, 

CoMPi.KTK SPKt irn \TioN Acckitkd. 

20.306 (19)8A Curd. Gas-fired glass-melting 
furnaces. (135,6.36.) Dt‘A*. 10. 

I.\ ID II.DING MATKlMAJnS. 

.\ AilONH. 

Copp. 29,996. Siv \ 111. 

Hardt'U. A< id-prool and insulating inahudals. 
30.382. Dee. 4. 

(,'OM 1*1.1 Sl'K( II ICATIONS .Vd EriKD. 

16,857 (1918). Jii'ii. Apitaraliis for dry mixing 
of eoiierete uggregah's <'(('. (135,511.) Doe. ]0. 

18,778 ( 1918), C5indIot. Mixing niorlar, coiiereie, 
etc. (128,536.) Dee. 3. 

1255 (1919). Kairbrolhcr. Sec Vll. 


X. MFTALS: MFTALM’RGV. INCLUDING 
FLKGTRO-MFTALJ.rRGV. 

A I’l’MCATJONH, 

Ang<*l. 'I’leatnu’iit and r(‘duelioii of sulphide* 
refractory etc. ori's. 29,213. Nov. 24. 

Baeoti ami Kilby. Re( arbnrising molti'n steel in 
oiien-hearth furnace. 29,157. Now 20. 

Ballantiiie. Produelion of fc'iroebroino alloys, 
29,216 and 30,108. Nov. 21 ami Dee. 2. 

B.dlantino. Proiluetioii of f<*rro-allovs. 30,472. 
Dee. 5. 

Coles. Mannfa(lure of imdal plates by eleetro- 
deposilioii, 29. KOI, Noi’. 29. 

Colos. Obtaining har<l, sjinngy copper by electro- 
deposition. 29,817. Nov. 2!). 

Craig, Maenaiigbleii, Mather, and Moore. Manu- 
facture of eleeiroly tic iron. 30,220. Dee. 2. 

Dorr Co. 3'reatmeiit of tine ores. 29,302. 
Nov. 24. (U.S., 16.8.18.) 

Durant and V^autin.* Smelting zinc. 30,592. 
Dee. 6. 

Kdwards, Ferrous alloys, and manufacture 
thereof. 30,401. I)e(^ 4. 

FJeetrolytie Zinc Co. Re(ov(*ry of zinc by elec- 
trolysis. ^,504. Nov. 26. (Australia, 3.12.18.) 

Fraser and Peters, (kuiglomcratioii of metal 
chips and filings for fusion by heat. 30,482. Dec. 6. 

Grovc.s. Flux for wtilding. 29,844, Nov. 29. 

Hadfield. Manufacture of alloy steel. 29,701. 
Nov. 28. 

Jenkins, and Nitro-Fixatioii Syndicate. Mann- 
faeture of catalytic iron or catalysts containing 
catalytic iron. 30,587. Dec. 6. 

MeKnne. Open-hearth furnaces. ,30,447. Dec. 5. 

Slater and Wasnidge. 30,547. Sec XIH. 

Hoc. Anon. Minerais et MiHaux. Treatment of 
.sulphitle ores. 30,233. Dee. 3. (Fr., 3.12.18.) 

Complete Specifkationh Acceptbu. 

16,937 (1918). Shilton and Miinden. Crucible 
furnaoc.s. (135,241.) Dee. 3. 

17,151 (1918). Price. Crucible furnaces for melt^ 
ing aluminium etc. (135,247.) Dec. 3. 

19,810 (1918). Shilton and Munden, Critcihle 
furnaces. (135,620.) Dec. 10. 

20,378 (1918). Moolhe. Electric metalliirgioal 
furnaceot (1^,639.) 1 ^* 10. 







mrni (1919), Arend. Manufajlure of alloys of 
BOjlper, line, and lead. (13i^702.) Dec. 10. _ 

17,319 (1919). Hitson. Crucible and like fur- 
naces. (135,147.) Dec. 3. 

Xl. KbECTHO-ClIMMISTUY. 


CokPLM* SphoiWcation Aocbtod. 

6050 (1918). Bennert. Utilisation of leatlwjr 
waste. (116,421.) Dec. 3. 

XVI.— SOILS; FICRTJLISEUS. 
ArrLicATioN. 


Aitlk’ations. 

Coles tnol 29,847. Sec X. 

CraiK and others. 29,801. See X. 
KIectiol.ytic Zim; Co. 29,504. See \. 
EnVkseii. Electric turnaces. 29,414. 


Savis. Craiiulatiiii-^ calcinin cyanainide for use as 
fertiliser. 29,378. Nov. 2.5. (Fr., 26.11.18.) 

XVII.— SUGARS; STARCHES; GUMS. 


COMl’LKTE Sr-ECll'ICATlONS ACCE1*THD. 

20,378 (1918). Moore. See X. 

21,863 (1918). Waring; and Waring. Electric 
furnaces, (135,674.) Dec. 10. 


X1T. ~ FATS; OILS; WAXES. 
Aitlicationh. 

Bolton and Lush. Neutralisation of fatty acids 
1 fats and oils. 29,705. Noy. 28. 

Calvert. Blending oils and laLs. 29,533. Nov. 26. 
Chadbourno. Alanufacturo of soap. 29,973. 
1 . , . ... . 
Downs and Melton. Recovering and utilising 
jlvent from the air which passes away from 
pparatna for extracting oil, fat, etc. 2fb781. 

Hoycrdahl. Extraction and refining of oil. 
D,513. Dec. 6. (Norway, 9.1.19.) 


AI’IMJCATION. 

Grant. Decolorising and purifying sugar etc. 
30,511. Doc. 6. 

CoMl’LETE SpECII’I CATION 8 ACCEPTED . 

19,520 and 19,630 (1918). Goold (American 
Laundry Machinery Co.). Preparation of starch. 
(135,588 and 135,591.) Dec. 10. 

19,692 and 21,833 (1918). Martin. Manufacture 
of lactose. (135,614.) Dec. 10. 

131 (1919). Ellroiit and Boidin. Treatine-it of 
residues containing carbohydrates. (122,105.) 
Dec. 10. 

X VII 1 .-FER MEN TA TION IN D US'lR I ES . 

Complete Specification Accei’tkd. 

14,218 (1919). Wade (Heiiser). Manufacture of 
alcohol reiluced beverages. (135,785.) Dec, 10. 


Complete Specification Accepted. 

19,126 (1918). Calvert. Deodorising and puri- 
lying oils and fats and tho like. (135,295.) Dec. 3. 

XIIL— PAINTS; PIGMENTS; VARNISHES; i 
RESINS. 

j 

Applications. 

Baddiley and others, 30,461. »SccIV. i 

Barton. 30,166. See VII. i 

New Jersey Zinc Co. 29,293, 29,297, 29,303, ^ 
29,539. See VII. . . 

Nishizawa. Sulphide composition for painting j 
which resists light and heat. 29,417. Nov. 25. j 

Slater and Wasnidge. Luciiuers for preserving i 
polished met al.s. 30,547. Dec. 6. 

Stobie. Ink-grinding machine. 30,150. Dec. 3. 

Complete Specification Accei*ted. 

1462 (1919). Goldthorpo. Paints and methods i 
of making same. (135,368.) Dec. 3. j 

XIV.-INDIA-RUBBER ; GUTTA-PERCHA. | 


XIX.-- FOODS; WATER PURIFICATION; 
SANITATION. 

A ITLI cations. 

llort. Manufacture of protein food products. 
30,103. Dec. 2. 

Kimborh'.v Waterworks Co. Clarifying and puri- 
fying turbid water. 29,24tL Nov. 24. 

Mumford. Treatment of sewage sludge. 30,579. 

C- ... . r 

Nicholson. Extraction of jiiic(‘S, pectin, etc., from 

fruit etc. 29,245. Nov. 24. 

Complete Specification Accepted. 
11,969(1918). Kestner. Ediblo product obtained 
from beet. (135,235.) Dec. 3. 


XX.-ORGANIC PRODUCTS; MEDICINAL 
SUBSTANCES; ESSENTIAL OILS. 

Complete Specification Accepted. 

9659 (1917). Barbet et Fils et Cie. Continuous 
rectification of alcohols. (107,975.) Doc. 10. 


Applications, 

Brierley, Limn, and Loyland and Birmingham 
Rubber Co. Vulcanisation of rubber etc. 29,381. 
Nov. 25. 

Davidson. Manufacture of rubber. 29,930. 
Deo. 1. . . , . , 

Peachey and Skipscy. Obtaining vuk'flnised 
rubber goods and materials. 29,172. Nov. 24. 

Schauerman. Substitute for ebonite and vulcan- 
ite. 30,469, Dec. 5. 


XV -LEATHER; BONE; HORN; GLUE. 
Applications. 

(lilardini. Apparatus for rapid tanning of hides 
and fikina. 30,516. Dec. fiL 
Lamb. Removal of greala and fatty nmttar from 

..Lit. QA QHl TWv n 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 

Application. 

Edridge. Photographic films. 29,861. Dec. 1. 

XXIT.-EXPLOSIVES; MATCHES. 

Complete Specification Accepted. 

21,217 (1919). Blyth. Manufacture of explosives 
of smokeless powders. (135,813.) Dec. 10. 

XXIII.-ANALYSIS. 

A 

Dikvidimi^ ^ Not. 274 
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Alliott, E. A. Drying by heat in conjunetion 
with mechanical agitation and spreading. 
(London, July 15) . . 

Arkell, B. Liners for shipping runtainers. 
(New York, Sopt. 15) 

Bacon, R. F., and W. A. Hamor. Problems in 
the utilisation of fuels. (New York, 
J luie 30) 

Barclay, W. R. See Thompson, F. C. . . 

Barrs, C. E. Influence of impurities in load on 
its behaviour when heated with concen- 
trated sulphuric acid. (London, Dec. 31) 

Barton, R. See Callan, T. 

Beistle, C. P. Shipping containers. (New 
York, Sopt. 15) 

Berry, A. E. U-se of the refractometcr in the 
examination of chlorhydrin. (London, 
Juno 10) 


Blair, H. See Paterson, J. H. . . 

Blichfeldt, S. H. Process for the estimation of 
butter fat, coconut fat, palm kernel fat, 
and their mixtures. (June 10) 

^ Bloch, J. J. Note on the reduction of the nitrile 
group. (Manchester, May 31) .. 


Bone, W. A., and P. St. G. Kirke. Recent de- 
velopments in surface combustion boilers, 
(Annual Meeting, July 31) . . 

Bradley, A. B. Vegetable decolorising carbons. 
(Nov. 29) 

Brightman, R. Note on a deposit in refined 
soya bean oil. (Manchester, May 31) .. 

Bryant, E. G. A new potash supply. (Oct. 15) 


Callan, T., and J. A. R. Henderson. Estimation 
of /j-phenylonediamino. (Manchester, 
Doc. 31) 


Callan, T., and others. Estimation of sulphates 
in the presence of organic sulphonic acids. 
(Manchester, Doc. 31) 

Carr, F. H. 8501 the tic drugs. (Annual Meeting, 
July 31) 

Car^r, S. R. See Frankland, P. F 

Caven, K. M. See Prideaux, £. B. R 


Chapman, A. C. Employment of micro-organ- 
jams in the aenrioe of industrial chemistry : 
n plea fpir a Katiioiial Institute of ICioto- 
hiS^. (Annual lleetiDg, truly SI) 
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Ghoel, K., and A. IL Pcnfold. Oil from tho seeds 
of locally grown “ Mexican Ihickoyo ” (Vug- 
nadia speciusti). (Sydney, Mar. 31) .. 74t 

(.'lare, G. R. Gas presKure governor for one 

Bunsen burner. (Feb. 15) .. .. Sg-r 

Clayton, W. TJio moflt'rn concejition of emul- 
sions. (Liverpool, May 31) .. .. USt 

Colrnan, H. G., and E. W. Yi'oman. Determina- 
tion of benzene, toluono, etc., in coal -tar and 
similar products, and in the intermediate 
products of tar distillation. (London, Mar. 

31, May 31, Juno 10) . . 57t, 130t, 152t 

Deti'rmination of aromatic hydrocarbons in 
petrol. (Ivondon, Apr. 15) .. 82t 

Cook, 8 . J. Paint jiigments : their history and 

development. (Canadian, Juno Ifi) .. 137 t 

Coombs, F. A. Notes on Australian tunning 
matorialH and the manufacture of sole- 


leather. (Sydney, Mar. 31 ). . .. .. 70 t 

Oaig, T. J. I. Detorminat ion of alkali in jierman- 

ganate liipiors, (Manchester, Apr. 30) . . 90T 

Volumetric determination of Hulphurous 
acid. (Manchester, AP**' * 

Cro(;katt, A. J., and R. B. Forster. Device for 
measuring small quantities of moisture in 
gase.s. (Manchester, Apr. 30) . . . . 95 t 

Gumming, A, C. Rupture of cast iron in contact 

with mixed acid. (Edinburgh, Feb. 15) . . 31 t 

Dawson, H. M. Sodamrnonium sulfihato. A 
now fertiliser. Utilisation of nitre-cake in 
tho fixation of ammonia. (Yorkshire, 

Apr. 30) 98 t 

Day, F. W. F. Sec Eaton, B. J. . . . . 339 t 

De Vries, O., and H. J. Hellondooni. Tensile 
strength of rubber - sulphur mixtures. 

(Apr. 15) . . . . . . 91 t 

Dingley, C. »S. See Rossi ter, E. C. . . . . 375 t 

Dufton, 8. F. Limits of separation by fractional 
distillation : a new still-head. (Yorkshire, 

Feb, 28) 45lP 

Eaton, B. J., and F. W. F. Day. Ageing expe- 
riments on vulcanised plantation Para 

rubber. (Sept. 16) . . . . . . 33Ax. 

JBdmondson, J. S. See Sisson, G. . . • . VOt 


Ellis, R. H., and E. M. HaU. 
(Wijs) of palm kernel oil. 
May 31) • r 


Iodine value 
(YorkiWie, . 
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£sUng» F. Note on the setting time of Portland 
cement. (London, A)ir. 15) 

Evans, E. V. Manufacture of intermediates. 

(Annual Meeting, July 31) 

Evans, H. (J. Composition of rectified petro- 
leum spirit from toluol-petroleum spirit 
runnings of Asiatic petroleum. (Dec. 15) 

Estimation of parafTins and unsaturated com- 
pounds in commercial toiuols. (Dec*. ir>) 

Findley, A. H. IVeeautioiiK necegsary in griml- 
ing samples of coke for analysi.s. (Apr. 15) 

Forster, M. 0. Organised preparation of labora- 
tory chemicals. (Annual Meeting, July 31) 
Forster, K. IJ. Sec Crockatt, A. J. 

Fowlor, R. A. Construction of graphs for calcu- 
lating the revivification of spent acids. 

(Fob. 15) 

Fowweather, F. tS. Setting of mixtures of sijpor- 
phosphato and ammonium .sulphate. 

(May 15) 

Frnnkland, 1‘. F., and others, ('hlorination of 
benzene. Analysis of mixtures of benzene, 
chlorohenz<ine, and dichlorobonzeuc, ete. 
(Birmingham, Juno 30) 

Geake, A., and F. J. Squire, Method for the 
analysis of nitrous gases arid its api>lieatioii 
to the study of towers for the absorption of 
such gases. (Get. 31) 

Errata 

Geary, S. T, T. lOffec t of (•o(»ling burner gases 
on the catalytic action of platinum in 
sulphuric acid contact jdants. (May 31) 
George, W. H. Moisture in blast -furnace coke, 
(Nov. 20) 


Illingworth, S. R. Note on the yield of mineral 
oil from certain low-grade coals (shsJes). 
(Sept. 15) .. . .. 

Ingle, H., and A. Woodmansey. Polymerised 
and oxidised linseed oil. (Yorkshire. 
Apr. 30) . . 

Errata 

Tnnes, W. R, Raw materials of photographic 
plate and paper manufacture. (Annual 
Meeting, July 31) 

.Jones, D. C. Note on the dehydration of formic 
acid solutions. (Oct. 15) 

.Tones, D. W. Notes on the wet extraction of 
copper. (Newcastle, Oct. 31) 

.Jones, F. B. See Spielmann, P. . . , . 

./ones, M. \V. History and manufacture of 
floorcloth and linoleuni. (Bristol, Feb. 15) 

Jones, W. J. J-vxaminotion of acetone oils. 
(May 15) 

Determination of benzene in crude l)enzoIs 
(May 31) 

Sec Simpson, C. 

Kanitkar, N. V. See Mann. Jl. H 


3(i7T 

383t 

13.3t 

3fl4T 


Keane, (’. A., and G, Pateliin. A clip for ])rp- 
venting rubber eonnection.s from slipping 
off glass and metal tubing, and for attaching 
pressure pumps to tui>8. (London, Nov. 29) 391t 
King, C. A. Apparatus for the continuous testing 
of gases with special reference to acid or 
alkaline constituents. (Yorkshire, Feb. 15) 33t 

King, G. Degree of di.sper.sion of colloids and 

its determination. (Birmingliam, Jan. 31) 4 t 


Gill, A. Acetone fermentation process and its 


technical api)lication. (Annual Meeting, 

July 31) 273t 

Production of normal butyl ah'ohol and 
acetone l)y fermentation of liorse-chcstnuts. 

(Dec. 31) 4nT 

Tnldsbrough, H. A. Sec Schidrowitz, P. ,, 347t 

loodwin, C. J. Waste-heat boilers and pul- 
verised fuel in chomieul factories. (Annual 
Meeting, July 31) .. .. .. 213t 

Iraham, J. 1. Accurate determination of carbon 
monoxide in gas mixtures. (Yorkshire. 

Jan. 31) IOt 


Treenwood, H. C., and A. T. S. Zcalley. Appa- 
ratus for the automatic* estimation of small 
amounts of oxygen in combustible gas mix- 
tures or of combustible gases in air. ( A jw. 1 5) 87 t 

Jaldane, J. S. Explosions in coal mines. 


(Sept. 15) 338 t 

iall, E. M. See Ellis, R. H 128 t 

Jailer, P. Determination of sulphites, and of 
sulphur dioxide in gaseous mixtures. (Glas- 
gow, Mar. 15) 52 t 

lamor, W. A. See Bacon, R. F. . . Hi It 

lardy, W. B. A problem in lubrication. (Bir- 
mingham, Jan. 31) .. .. .. .. 7 t 

larker, G. Explosions in coal mines. (Sydney, 

Sept. 15) 338 t 

lellendoorn, H. J. See De Vriee, O. . . . . 9 It 

lenderson, J. A. R. See Callan, T. . . 408 t, 410t 

lill, C. A. Sec Richmond, H. D, . . . . 8 t 

linchley, J. W. Notes on the economical 
management of small boiler plants. (Annual 
Meeting, July 31) 241 t 

lodgaon, J. L. Differential pres8\ire meters for 
measuring air, gas, and steam flows. 

(Annual Meeting, July 31) 222 t 

Comer, A. U»e of the reirfotometer in the de- 
termination of the prot^ content of sera. 
(London, June Ifl) , ♦ , . . , . , 145 t 


J\ircln\er, \^ . .J. Note on tlio muiking of paper 

by metallic styles. (8yclnoy, May 31) .. 127 t 

Kirke, P. St. G. See Bono, W. A. . . . . 228 t 

Knox, J., and 1). M. Reid. Decomiiositioi’i of 

nitrous acid, (May 15) 

Laitib, M. C. Chrome tanning iiitlustry in Great 

Britain. (Annual Meeting, July 31) .. 267 t 

Levinstein, H. The British dyestuff industry. 

(Aimual Meeting, July 31)., .. 246 t 

Lewis, W. McC. Properties of the colloid 
state and their H])p]iention to indu.stry. 
(Birmingham, Jan, 31) .. .. It 

Louis, H. Presidential Address. (Annual 

Meeting, July 31) 20 It 

McC’andliflh, D. Development of the chrome 
tanning industry in the United States. 

(Annual Meeting, July 31) 265 t 

I MacOulloch, A. F. PNsential oil distilled from 
! Junipems procera grown at Nairobi, British 
i East Africa. (Oct. 15) . . . . . . 364 t 

j McLellan, B. G. Separation of solids from 
I liquids. (Yorkshire, July 15) . . . . 190 t 

j Main, H. The refractomeier in the sugar in- 
I dustry. (London, Juno 16) .. .. 143x 

Mann, H. H., and N. V. Kanitkar. Safflower 

oil as a drying oil. (Feb. 15) . . . . 36 t 

Martin, G., and J. Wood. Notes on the quanti- 
tative testing of rainproof and waterproof 
cloth. (Manchester, Apr. 15) . . . . 84 t 

Meldrum, A. N. Stabilisation of bleaching pow- 

der. (Mar. 31) 80 t 

Mitchell, C. A. Black-lead pencils and their 

pigments in writing. (London, Nov. 29) 383ir 
Moore, C. W. Formation of solid iso-oleic acids 
by the hydrogenation of ordinary liquid 

oleio acid. (Aug. 30) 320 t 

Moore, T» S. Note on the de-arsenication of 
aulphurio acid by hydrogen sulphide. 

<Deo. U) , / .. .? ,/ 399r 


UST or P^ERS^O^I^UKI 


Iff m . rAWB 

MOrgiui, Q. T. Cortain colour-producing inter* 

mediates. (Annual Meetings July^) .. 255 t 

Morton, A. Improved apparatus for the estima- 
tion of vapour pressures. (Oct. 15) .. 303 t 

Morton, J. Dyes and British textiles. (Annual 

Meeting, July 31) 25aT 

Murphy, E. A. iSVe Twiss. D, F. . . . . 405 t ! 

Nathan, F. Manufacture of acetone, (Annual i 

Meeting, July 31).. 271 t ! 

Parker, L. H. See Partington, J. R 75 t I 

Parrish, P. Production of steam from low-grade 
fuel and n chemical works j>ower ]>hint. 

(Annual Meeting, July .31, Sept. 1.5) 234 t, 327t 

Effect of cooling hurmu' gases on tlie cata- 
lytic action of |)latinum in sulphiiric acid 
contact ] Wants. (Dec. 1,5) 400 t 

Partington, J. K., and L. H. Parker. 'Dicory of 
absorption towers for nitric, acid manu- 
facture. (Mar. 31) 75 t 

Patchin, CJ. See Keane, C . A. . . .. .. 301 t 


[GATED TO THE silGlETy. 8 


PAHV 

Simeon, F. See Tirymiui, F 142 t 

Simpson, C., and W. J. Jones. Determination 
of nitrobenzene in commercial nitrobenaols. 

(Aug. 30) . . . . . . . . . . 386x 

Sisson, G., and J. S. Edmondson. Noto on the 
extraction of thallium from pyrites flue 
dust. (Nowcastle. Mar. 31) .. .. 70 t 

Speakman, H. B. Production of acetone and 
but\ 1 alcohol by a bacteriological process. 
(Canadian, .June 30) .. ., IflSr 

Sj>ielinann. P. E,, and F. H, ,lon<'H. Estimation 
of <*nrl)on hisnlphirle : a critical examina- 
tion of tlic various methods \i8ually em- 
ployed. (London, .Inly 15) .. ISCT 

and (k C. I’elrie. Softening j)oint of pitch. 

(Newcastle, Mar. 31) .. .. 08 t 

Spiclmann, P. F.. and S. P. Scliotz. I'lstiinntion 

of thiophen (London, , Inly 15) 188 t 

anti II. Wood. Isstimation of eyanogen 
compouml.s m coucont ratetl ammonia 
lupior. (LondoiK Feb. 2H) .. 43 t 


Paterson, J. H., and H. Bluir. Determination ! 

of oxygen and nitrogen in electric weld 
njotal. (Newcastle, Sept. 15) . . . . 328 t i 

Patterson, W. S. Note on a peculiar case of cor- 
rosion by olectricul leakage. (Yorkshire, ; 

Sept. 15) 339 t 

Penfold, A. R. Sec Chcel, K. . . . . . . 74 t 

Petrie, G. C. Noh'S on the estimation of ]ihcnol 

in tar oils. (May 31) .. .. .. 132 t 

See S{)iolmann, P. E. . . . . . . , . C8 t j 

Philip, J. C. Phj’sical principles underlying re- i 

fraetomotry. (London, .luno 15) . . .. 130 t j 

Pope, W. Inter- Allied Chemical Foderntion. 

(.Annual M<^etii!g, July 31) .. .. .. 208 t ! 

Porritt, B. 1). Isolation and exanunation of i 

the textile in rubber-proofed cotton fabrics. | 

(Edinburgh, Mar. 15) . . . . . . 50 t I 

Prideaux, E. B. U., and 11. M. Caven. Evuporn- j 

tion of concentrated and saturated solutions j 

of ammonium nitrate. Vapour pre.ssures, i 

heats of .solution, and hydrolysis. (Sej)t. 15) 353 t | 

Read, J., and M. M. Williams. Not<' on a 
Papuan natural petroleum. (Sydney, 

Aug. 30) ‘ 319 t 

Reid, D. M. See Knox, J. . . . . . . 105 t 

Richardson, F.W. Ready method for the extrac- 
tion and estimation of dissolved gases in 
water. (Yorkshire, Feb. 15) .. .. 32 t 

Richmond, H. D., and C. A. Hill. Analysis uf 
commercial saccharin. Part II. Detection 
and estimation of imjnirities. (Notting- 
ham, Jan. 31) .. .. .. .. 8 t 


Estimation uf cyanogi'n compoxiiulH in con- 
C(‘ntn«l<(l ammonia liqimr. Part 11. 
Fstimaliou of (hiocarbunatx'. (Oct. 31) 360 t 

S<pur(*, F. .1. See Geakc, A. . . .. .. 367 t 

Stanley, F. Imfxrovcd types of British refracio- 

melers. (J.oiidon, .June 1(>) .. .. 14 It 

Steven.s, H. P, The natxiro of vulcanisation. 

(July 15) 192 t 

'riK)le, F. B. Estimation of benzene and toluene 

ill [totroleum. (London, Feb. 28) . . . . 39 t 

Errata (SOr 

'I'liomas, .1. S. <i. Regenerative elTect as influenc- 
ing the liglit iug eflicit'ucy of the inverted in- 
(•audcHi'Cuce burner. (June 30) .. .. 168 

Thomas, li, 'riiermal (;ondu(diviti(‘H of insula- 
tors in rtWalion to the lagging of steam 
jxipes. (Oct. 15) .. .. .. 357 t 

Thfimpson, F. (^, and W. R. Barclay. Notes on 
carbon in SO : 20 cupro-nic kcl melted in the 
electric furmieo. (May 31) . . . . . . 130 t 

Twi.s.s, D. F, K\d)bcr as a colloid. (Birmingham, 

Mandi 15) 47 t 

and E. A. Murphy. Detorminaiion of the 
softening point of asphaltiim and other 
plastic suhstunceH. (J)ec. 15) .. .. 40fiT 

'I’wyman, F., and F. Hinieon. Accuracy control 
in the manufacture of Abbe and Pulfrich 
refractometers. (London, June 16) .. 142 t 

Webster, D. See Frankland, P. F. . . . . 153 t 

Williams, L. D. An electrolytic hydrogen gene- 
rator for the laboratory. (Sept, 1.5) .. 366 t 

Williams, M. M. See Read, J 319 t 


Ridsdale, C. H. and N, D. Notes on chemical 
standards and their bearing on the unifica- 
tion of analysis. (Birmin^am, Feb. 15).. 15 t 

Ridsdale, N, D. See Ridsdale, C. H. . . . . 15 t 

Riley, L. J. Mustiness in tobacco. (June 30) 17 It 

Rossiter, E. C., and C. S. Dingley. Some chemi- 
cal aspects of the potash industry in Great 
Britain. (Birmingham, Nov. 20) , . . . 375t 

Sehidrowitz, P., and H. A. Goldsbrough. Studios 
in vulcanisation. The rubber stress/strain 
curve. (Sept. 15) . . . . . . . . 347t 

Schotz, S. P. See Spielmann, P. E. . . . . 188t 

Searle, A. H. Paper barrels and the like. (New 

York, Sept. 15) . . • . . . . . 337t 

BUv^trman* A. A new departure in ph^tomioro- 
granhv. (New York, May $1) ... .. 


Wilson, A. W. G. Potash recovery ot cement 

plants. (Canadian, Aug. 15) .. .. 314 t 

W'ood, H. See Spielmann, P. E. . . 43 t, 369t 

Wood, J. See Martin, G. . . . - . . ^84 t 

Woodmansey, A. See Ingle, 11. . . . . lOlT 

Worden, E. C. Cellulose acetate. (Oct. 31) . . 3701 

i Wray, E. The indophenino reaction. (Man* 
j Chester, Apr. 15) . . . . . . . . 83®*. 

j Wright, C. H. Change of refractive indices of 
fixed oils with temperature. (Yorkshire, 

Nov. 29) 303 t 

Yates, J. W. Treatment of soap lyes from 

waste fats. (Apr. 15) .. .. .. 04« 

Yeoman, E. W. See Colman, H. G. . , 57t, ^ 

82®, U8r, 

Zeallev. A. T. S. Greenwood. . . 874r:'l 



J0UBKi3R>F THB SOCIBTy OP'4SaEUX»L nn>U8TRTi 


ournal of the Society of Chemical Industry 
Vol. XXXVIII 1919 


Name Index 

N.B, — Thr Reviexv, Trunsactlom, and Abstracts Sections of the Journal are paged 
separately and are indicated by the letters r, t, and a respectively following the 
number of the page. 

The letter (P) indicates that the matter referred to is a patent. 

An asterisk appended to the number of a page indicates that the title only of an 
article is given, or in the case of patentSy cither the title only or the title and a 
refei'cnce to a previous patent. 

Uie titles of nexv books are given ivithln (juotatign marks. 


AADenieo, D. Ammonium perchlorate ; Manufacture 

of (P.) 946 a 

Aarti, 0. J. 0. A’w Aarta, J. 0 807 a 

Aarti, J. 0. and C. J. 0. Sulphatlbing orea or the like (P) 807 a 
A bbott, L. 8., and Gulf Refining Co. Ilalldea, e.j., alumi- 
nium chloride ; Proceas and apparatua for making 

(P) 630a 

Abbott, 0. H. Drying chambera (P) .. 01 a, 40lA^ 

Abbott, W. 8. Sw Meindoo, N. E. 790A 

Abbott lAboratorlea. Sm Adama, R, 208 a 

Abderhalden, E., and H. Schaumann. r(X>d subatancoe ; 

Organic with apeclflc action 652 a 

and H. Spinner. Polypeptide syntlieala; Problems of 

the uhyslologlcal 021 a 

Polypeptides having cystine as a constituent ; Synthesis 

of 02lA 

Abelmann, A. Mercury ; Colour reaction for detection of 

In mercury comiwunda 698 i 

Abelous, J. B., and J. Alov. Sucrose; Inversion of 

by mechanical ionisation of water 476 a 

Abraham, H. “ Asphalts and allied substances ” .. 405 r 

Abrahamsen, B. Antiseptics, disinfectants, ond the like 

from tine trlbromophenolatt (P) 68 a 

Tanno-caseln compound ; Manufacture of a (P) . . 304 a 

Abramski, A. Sulphur dioxide In burner gases ; Apparatus 

for automatic determination and recording of 

(P) . .. 36U 

Abribat. Photographic development with amidol ; Acceler- 
ating power of normal sodium sulphite in . . 003 a 

Aohenbaob, H. Sulphite-cclluloso waste liquors ; Purifica- 
tion of (P) 400 a 

AokennaDQ, P. Sm Flchter, F 857 a 

Aoland, F. B. D. Prime mover; A new of high 

efficiency 487 a 

Aoland, T. W. G. .Sm Greenwood, H. 0 751 a 

Aotm, S. F. Wood and pulp ; Destruction of by , 

fang] and bacteria 677a 

Blrge, R. T 602 a 

Sm Brlghtman, 0. E 002 a 

Sea White, E. C 790 a 

Aot.-Qea. See Akt.-Ges. 

Adam, W, G. Coal gas ; Purification of (P) • . . ■ 666 a 

Adami, A, See Peck, 8. 8 192 a 

Adams, 0. H. Lifting Insoluble or semi-solid matter ; 

Apparatus for (P) 212A* 

Adams, C. W., inn., and American Smelting and Refining Co. 

Sintering Ignition process (P) 423 a 

Adams, £. Q. See Wherry, E. T 756 a 

See Wise. L. B 466 a 

Adams* L. H.. and E. D. WUllamson. Mustard gas” 
(S.S'>dtbhKm>ethyi sulphide) ; Some pb^oal 

ijpaitants of ; , . IMa 

and others^ OommsslbUlty of soUdyi Determinatioa 
of — af]^ pnisknies •• •• 


PAQV 

Adams, R., and V. Voorhees. Alkyl iodides; Preparation 

of 470 a 

and others. ^-Bromoethyl p-nltrobenzoate (P) .. 268 a 

Organic chemical reagents. Amylene, tertiary amyl 

alcolml 669 a 

Adams, R. R, Paint (P) 91 6 a 

Adde, S. Explosives (P) 618 a 

Adell, J. 0. Oxides of Iron and other metals occurring In 

compound ores ; Separating (P) , . . . 960 a 

Permanganates ; Process of preparing (P) . . 946 a 

Adeney, W. E., and H. G. Becker. Water; Determination 
of rate of solution of atmospheric nitrogen and 

oxygen by 166 a 

Adkins, II. See Evans, W. L 928A 

Adt, J. B., and J. B. Adt Co. Dryer (P) . . . . 34 a*, 706a 

Adt Co., J. B. See Adt, J. B 34 a*, 706A 

Aevaonos, 0. A. See Fee, H. A 589A 

Afford, A. Artificial stone (P) 178 a 

Agnew, A. J., and others. Photographic materials ; Hlgh- 

temperature dsvelopmcnt of (P) . . . . 602 a 

Agostini, P. Corrosion of iron 289 a 

See Parravano, JS" 539 a 

Ahlum, C. 0., and E. I. du Pont de Nemours and Co Aniline 

hydrochloride ; Process of producing (P) . . 629 a 

Alclior, A. Electric storage batteries ; Preventing forma- 
tion of an explosive gas mixture in (P) . . 294 a 

Ainsworth, W. A. Dyeing yarn and the like (P) . . . . 460 a 

and C. N. Mather. Dyeing yarns, threads, or similar 

materials ; Machines for winding and (P) 171A* 

Ainsworth, W. T. T. See Richmond, H. D 065A 

L’Air Llqulde. Ammonia ; Conversion of synthetic 

Into a solid product applicable for agricultural 
purposes in conjunction with production of sodium 

carbonate (P) 690 a 

Clieraical syntheses taking place under pressure and at a 
iiigli temperature, s.g., production of ammonia ; 

Process of effecting exothermic (P) . . • . 718 a 

Hydrogen ; Liberation of from mixtures con- 
taining It (P) 7e6A 

Hydrogen ; Manufacture of compressed (P) . . 719 a 

Hydrogen ; Separation of gaseous mixtures, and par- 
ticularly extraction of from gaseous mixtures 

(P) 719a 

Sulpluirlsetl dye ; Manufacture of a blue (P) . . 677 a 

Air Reduction Co. Cyanides ; Extraction of (P) . . 678 a* 

SfA Jacobs, C. B 081 a 

See Metzger, F. J 422 a, 676a, 081a 

See Roberts, M. H. 641 A 

See Von Recklinghausen, M 864 a 

Aita, A. Superphosphate ; il^tional manufacture of 28 a 

Aitken, T. W. Crucible furnace for melting metals (P) . . 261 a 

Ajax Metal Co. See Northrop, E. F. 226 a, 226a*, 876a, 426a 

See Wyatt, J. B 687 a 

Akennan. W. 8. Portland cement ; Manufacture of (P) 637 a 

Akkumulatoren Fabrlk A.-G. Storage batteries; Frame- 
work for supporting active material in (P) . . 670 a 

Aktlebolaget Fuous. See Bredenberg, J. A. W 677 a 

Akttelwlaget IfigenlOtsflima F. BgneU. See weier EgoeO. 
Aktiebedageb KUeoiintiini. <84# Oarbon, 0. F. 8. .. .. 

AktUboIaiel 8^.;.. 



HAU inilJEiL/ 


Akt.«Q<i. fto jtowaitegTwtMnaf. Gm producer; By- 
PfOdnrt r#ooy«y — -(i5 .. .. » f 

A.-0. Brown. Bovnrl A Oo. S $4 under Brown. 

Akt.-Oee. CUnndor. See KUiuer. 0 

Akt.-Oet. KnmiAler und Mnttor, Drying process utlUslna the 
pondet^tton of the vsponrs from Uie 
meterUl being dried (P) 

Akt.-Oee, Slegener Dynamltfebrlk. Mixing llquida end 

powdered meterial ; Froceas for (F) 

Akt.-Gei.^ “^Weser.” Galvanising process for hollow bodies 

Akt.-Ges. fQr Zeltetoff- und Faplerfebr. ligidn- producing 
subotanoes; Process for obUlnlng Uie so-called 

from wood (P) 

Aktteeelskabet Boulunds Pabrlker. Textile belting (P) ! ] 
Albert, A. See Schenck. E 


Albert, A. Indole and Indlgotln groups; Derivatives of 
substituted at the nitrogen atom 
Albert, E., and M. Krause. German seaweeds ; Investiga- 
tion of ^ 

Albrecht, W. H. Fabric for use in manufacture of bags for 

propellant explosives (P) 

Aloock, A. U., and others. Thawing carcases of froten 

meat; Electrical process for (P) 

Aloock, F. H. Chemical standards and unification of 

analysis Discussion 

Aldrich, C. II., and others. Zinc-bearing materials ; Elec- 
trolytic refining of metallic -~<P) . . ..4 

Aldridge, J. O. W., and T. J, Ashley. Gas retorts ; Stoking 

machines for (P) 

Alefeld, F. See DIefTenbach, O. 

Alemany, J. Kleotro-analyscs with amalgamated copper 

cathodes 

Alexander, H. Drying granular, pulverulent, and past-y 

materUls; Apparatus for (P) 241 a, S47a, 

Slag bricks, building and paving blocks, slabs, and tiles ; 

Manufacture of (P) ' 

and ^hers. Annealing metal wire by electricity (P) 
Hardening and tempering steel or other metal wire (P) . . 
Hoiitlng oils, fats and other Ihpiids hy electrh’lty for 
distillation, etc. ; Methc 1 and apparatus (or — ^^(P) 
Steel : Electrical device for automatically indicating 

the correct temperature of electrically heate^l 

before quenching (P) 

Alexander. H. 8. Sugar beet root; Manufacture of an 

edible syrup from (P) ' 

Alexander, J. Adliosivo and the like (P) 

Adhesive and process of making same (P) 
and National Gum and Mica Co. Matter In a flnoly- 
dWlded stote, e.o., pigments, etc. ; Production of 

Alexander, E.E, Tin and other metals and alloys ; Process 

and appliances for recovery of (P) 

Alexandre, A. H., and E. H. Moll ot Cie. Aluminium ; Pro- 
cess of soldering (P) 

Allen Property Custodian. See Graul, 0 

See Mktasch, A 

Alilafro, E. Ether vapour and air ; Spontaneous intiamma- 

tion of mixtures of 

Allan, J. German chemical Industry ; Main factors In the 

development of 

Ehlneland Ghemic.al works. lAbour conditions and 
recent plant extensions . . . . 

Iodine value of oils ; Technique of <lctormi nation of 

Oleaginous seeds ; Machine for sulxllvldlng 

Alldays and Onions Pneumatic Engineering Co., Ltd., and 
A. Nicholson. Burners; Gaseous or liquid fuel 

(P) 

Allemann, 0. Milk ; Cbagiilatlon of — — and physical 

condition of milk curd : 

Eednetase of cow’s milk ; The so-culle<l . . . . 

and H. Schmid. Milk curd produced by rennet ; Firm- 
ness of : 

Allen, A. W. See Eydlng, H. C 146 a, 

Allen, B. J. Casting of heavy pottery 

Glass-house pots ; Preparation of raw materials for, 

and casting of 128 r, 

Allen, B. T., and B. 0. Zles. Arsenic ; Condition of 

In glass and its rdio in glass-making 

Glass analysis ; M'ethods of with special reference 

to boric acid and the two oxides of arsenic . . 

Allen, 0. H. and W. H. Eust-preventlng coating (P) , , 

Alen, 0. L. Flotation of oxidised ores of lead 

AUra, H. I., and Electron Chemical Co. Electrolysis; 

Process of (P) I 

Allen, H. W. Separating minerals ; Method and apparatos 

for (P) I 

Allen, P. E. Centrifugal mixers, washers, etc. ; Apparatus 

suitable for use as (P) I 

Allen. B. O. Brlnoid ; Insulating properties of . . I 

Porcelain: Eleotrloal resistance of • at different 

tempetatures .. 1 

^ Tulpanised Sine and srinold ; AtNKMptfM of water bf 

on soeposon to nolst atr^ and o dit e gu e n t 

- flliangn of alootiieai radstaaoo \ 1 


AUe^W. H. Plkoenhotloadd: Process for making — (p) ifU 

A^proofeoatug tor iron and steel ImU 

^ Bust-Proof Co. of America. Iron and steel { 

SoluUon for rust-prooflng (P) 146A, tna 

See Allen, G. H. .. .. .. mk 

Allen, W. 8. N«Clmnentf,F SUA 

Allegemelne ElekirlxlL'itsges. Glass ware partially cotered 

with enamel ; Pi^uctlon of hollow — (P) . . I04A 

Iron or Iron alloys ; Manufacture of articles from pure 

powdered (P) lidA 

Allgem. Ges. fUr Chem. Ind. Hydrocarbons: Continuous 

tr^tment of with liquid tulphnr dioxide (P) . . 

Mineral oils or mineral oil distillation residues ; Gonrer* 
of viscous Into less viscous hydrocM’bona 


of about the same specific gravity <P) 
Producor-gas tar or Its crude amlUates; I 


rroducor-gas tar or Its crude distillates; Purification 

of (1*) 168A 

Allgemelne Eadlogen A.-G. See Heydenrelch, E 105A 

Alllata, G. Combustion in producer-gas and other gas 

I furnaces ; Control and regulation of (P) . . SlfiA 

Furnaces ; l>evlce8 on for indicating and regulating 

the state of combustion (P) 860a 

I Alllbon. n H. See Gouldlng, W. and II .M., Ltd 29fiA 

1 Allln, O. K., and J. E. C. August. Furnaces applicable for 

I heating articles or pieces (P) fififil 

i AHiott, E. A. Drying by heat in conjunction with mechanical 

I agitation and spreading 188*, 178» 

j Allison, B. A., and Barber Asphalt Paving C’o. Eoofing- 

I felt ; Eecovery of fibre and asphalt from (P).. 288a 

Allison, V. 0., and 8. H. Kati. Stenches and odours ; Use 

of for Industrial purjoscs Sfifia 

i and M. H. Meighau. Methyl chloride ; Detennlnation of 

In gas mixtures 024i 

, Jones, G. W 

: Allmand, A J., and E. It. Williams. Chemical plants in the 

t-ulogno area . . 280*, 808* 

, Alloy Welding Processes, Ltd., and K. II. Jones. Electrodes 
for soldering and de(K>sltlnR metals by the eloctrlo 

are; Manufacture of — — (P) 880a 

■ Alloys Co. See Newell, M. H 828a 

, Allsobrook, W. A. Sre Wilkins, O., and Co lllA 

! A llso p, T., and others. Drying and condlMoulng machine (P) 8fi2a 

Drying machine (P) ,, .. filfia 

Dyeing machine (P) 480a 

; Aloy, J. See Ahelous, J, E 478a 

I Ali)or8, E. Soaps ; Determination of fatty acids in kaolin 

and alumina 100a 

I Alpers, K. Stone-fruit kernels and their oils . . . . 720a^ 

, Alpha Products Co. .VfjeHlrsch.A 148 a, 843a*, 860a 

: Alsberg, C. L. See Brewster, J. E. . . .. .. 802a* 

* Altwegg, J. See Hoc. Chlm. I’slncs du Hhone .. .. 848a 

: Aluminium Co. of Americ a. See Hhorw in, E. S. fi22A, 800 a, 818a 

i Aroadurl, M. Pyromorphite group 200a 

' Ambler. J. A., and II. I). Gibbs. Bonrencsulphonic adds; 

Manufacture of — — (P) 4Q5a 

Sulplionlc acids ; Manufacture of aromatic (P) . . 401a 

Tohienesul phonic acids ; Manufacture of — (P) . , SfiOa 

and others. Cymenemilphonlc acids ; Manufacture of 

(P) 8l8a 

' See Gibbs, II. D 788 a 

j Amdursky, S. S. Drying apparatus (P) 128a 

I American Briquet Co. See D4te, (h E 244a 

j American Continuous Eetort Co. 6>eBeam, A.M 428a 

. American Cotton Oil Co. See Boyce, J 206a 

i American Cyanamld Co. See Buchanan, G. H 948a 

j See Cox, G. E 41 a, 883a, 046a 

! See Eastman, H. P. 12a 

See Elbert, J. J 766a 

Se^ Freeman, H 41l, 051a 

See Landis, W. H S62a, Olfia 

See Middleton, W. H 81§a 

! S'ee Washburn, P. 8. 7fi0a 

J American Gasaccumulator ('o. See Dalen. 0 688a 

; American Incandescent llciit Co. See Breaker. H. 0. .. 64lA 

; American La France Fire Engine Co. A’ce Mork, H. 8. .. 8124 

! American laundry Machinery Co. Drying apparatus (P) . . 4S$a 

' American Linseed Co. Brigham, H. M 

See Schaub, J 619 a, 621a*, 7llA*. 8l0a* 

American Lithograj)hlc Co. See Warga, K. . . . - 78a 

I American Magnesium Corporation. See Beward, Q. 0. fi48a 
American Manganese Bteel Co. .See Jensen, A. V. . . .. 242a 

Su Nlcliols, W, G 

i American Pulverizer Co. Set Knittel, P. 8 82a 

! American Eubber Co. Vulcanising rubber goods ; Apparatus 

i and process for (P) .. 22lA^ 

j See Comstock, A. L. l28A 

I American Sheet and Tin Plate Co. See Den ey, B. . . . . (Wi|a 

Americai^dinelt^ andjtofinlng Co. Su Adams, C. W., Jtui. 

3u Van Am^rgh, C SSi 

American ISngar Eeftnisg Go. 8u Drury, J. X. n 2664 

Amsttcan Synthatte Dyei; Die. Ass Hamlin, 11.1*.. . . ff64 

Amsdom ^0, Dsad, airf Co. Ass : 1604 



‘'jOUBNAt OF THE SOaUTY OF GHElflep’ fiSTOUSTRY. 


pAai 

. 1. W., tod T. B. lUchmond. Pbofplute ; Effect of 
lulpiioffcAtion and nitrification on rock .• IMA 

B. 1C. Indican ; Improved method of preparing 

from IndiKO-yiekling planta 864A 

ABUDana, P. Henry. Y 835 a 

AWBOnia Soda Co. Ses Hinltli, S 253 a 

Anaconda Copper Mining Co. See I^aist, F 19 a, 4fl2A 

Anoel, 1. Selenium and Its applloatlonM 321 a 

Andersen, C., and K, H. Weatllng. Tungsten compounds; 

Process of separating — - from HUl>.stanoes (P) . . 286 a 

Andersen, .1. Insulating mass especially for electric uso (P) 109 a* 

Anderson, C. 0. See Argo, W. L 413 a 

Anderson, K. Coment-mlll Iluo <lust ; Double salts of 
calcium and iH>taysium and their occurrence in 

leaching — 320 a 

and International Precipitation Co. Cement-kiln dust ; 

Leaching to recover potassium salts (P) . . 414 a 

Anderson, F. A., and others. Distillation of coal, shale, and 

other like substances ; Furnaces for (P) . . 810 a 

Anderson, 0. E. See Anderson, II 283 a 

Anderson, H., and others. Heating engines ; Hollander 

(P) 2S3a 

Anderson, J. 8. Kofractnmetry and its apptioaliona In 

technical analyhis. Discussion 140T 

Anderson. R. J. Aluminium Ingot ; Metallography of 776 a 

Aluminium ; Metallography of 28yA 

Anderson, R. P. Natural gas ; Analysis of and calcu- 
lation and application of results 315 a 

Anderson, W. E.ttrAction of mineral, animal, and vegetable 

substances (P) 163 a 

Spent oxide ; Recovery of <!yanogen oomt)onnds and or 

sulphur from - — (P) 499 a 

Anderson. Coal ; Use of low torai>eraturcH in carbonisation 

of in gas works 3f)0A 

Anderwert, B. See Hoc. of Chom. Ind. In Basle .. 6 a*, 457a 

Andes. Varnishes for papin-macM ware H33 a 

Andouard. A. P. See Andouard. P. J. A. .. .. 769 a 

Andouard. P. J. A. Cement and like surfuiusa : Treatment 

of for applying paints thereto (P) . . . . 7C9 a 

Andruau. K. I^., and K. I. du Pont de Nemours and Co. 

Camphor: Manufacture of synthetic (P) .. 794 a 

Andrea. F. O. Coating transparent articles with precious 

metal (P) 20 a 

Androsen. V. V. .T. Dental preparation ; Manufacture 

of (P) 926A* 

Andrew, J. H., and 0. W. Green. Steel ; Manufacture and 

working of hlgh*spee<i 183R. 368 a 

and others. Nickel-chrome steel forgings. . .. 348R. 775 a 

Andrew, T. Conditioning and drying machine for yarn, etc. 

(P) 497a 

Sprayer or atomiser ; Liquid (P) . . . . 314 a* 

Andrews. A. B., and H. F. Kelley. Potash and the like ; 

Method of extracting — (P) 302 a 

Andrews, li., and W. C. Avorlll. jun. Petroleum ; Apparatus 

for treating (P) 041 a 

Andrews. B, R. Drying material ; Apparatus for (?) 2 a 

Drying material in the form of webs ; Apparatus for 

(P) 131a 

Andrews. C. E. Thymol ; Synthetic manufacture of 

(P) 658a 

and Selden Ck). Cymeue ; Process of nitrating (P).. 813 a 

and Walker Chemical Co. Vuh'(»nislng proce,ss (P) . . 22 a 

Andrews. E. 8. Coucjete In cheralcnl Industry . . 947 a 

Andrews. L. W. Nltro-compounds ; Process of manu- 
facturing (P) 69 a 

Oi^ates ; Manufacture of (P) 12 a 

Andrews, W. See Evans, L. P 223 a 

Antfrloh, K. iSm Le Blanc, M 815 a 

Aadriesseni. H. Nitrogen; Technical utilisation ot atmo- 
spheric with aid of the electric Uaiue arc . . 814 a 

Angel, A. Colouring matters: Manufacture of new com- 
pounds to be employed as (P) IOIa 

Angel, M. L. See Angel, A 101 a 

Angrii, A. Nltrooelluloee ; Transformations of .. .305 a 

A. Pleroni. Pyrrole Black ; New mode of formation 

of 130 a 

Anger, G. See Fischer, E 438 a 

Angerstoln, J. See Wichelhaus. H 901 a 

Atthydat-Leder-Werke A.-G. See Haring, K 112 a 

AnnaUe, H. W. C., and Nickel Corporation. Nickel ; 

Extraction of from silicate ores (P) 148 a, 373a 

Niokel ; Recovery of from its sulphide or oxide (P) 685 a 

Annett, H. £., and J. N. Sen. Poppy-seed cake ; Use of 

as cattle food and its effect on yield of milk and 

oomposition of the butter-fat 059 a 

and H. £. Singh. Morphine estimation ; Effect of mor- 
phine concentration on B.P. method of . . 107 a 

Aasaldo A Co., Soc. Anon. Ital. Qio. Fertilisers ; Manu- 

taoture of (P) 432 a* 

Qaaai i Production of from water or oil (P) . . 565 a 

Heating lomaea with nmovable Jmarth (?) . . 200 a 

lignite and other ooabusttble fi^lele ; Pkooese for 
•iaoMaiMonsly prodnetog gaa from — and sIm 
oapaMe of beins naed for axrloultntal muimmm If) OISa* 


PAOl 

Amaldo d Go., Soe. Anon. Ital. Qlo.—oMf. * 

Refractory material* used in surface oombustloa pro- 
cesses (P) 223 a 

Steels ; Treatment of alloy (P) 860 a* 

See Delacourt, A. F. . . 48 a 

See Oiollttl. F 467 a 

Anthony. M. 0., and A. Kimball Co. Wire blanks ; Machine 

for double pointing by electrolytic action (P) 424 a* 

Antl.sell. F. L. Metals ; Process and apparatus for extracting 

from ores (P) 45 a 

Antonoir, 0. N. Electric battery (P) . . 543 a. 645a*. 646a* 

Appelbaum, A. I., and Import and By-Products Co. Beozal- 

dehyde ; Manufacture of (P) . . . . 877 a 

Appelqvlst, G. 8. A. Dressing ores ; Method of (P) 468 a 

Ores ; Process of treating by the flotation mcthfxl 

(P) 373a 

and E, 0. B, Tyd6n. Ores and the like ; Process and 

apparatus for treatment of by flotation (P) 378 a 

Appleboy, M. P. Sodium hypochlorite 814 a 

Applcgrocn. A. H. Paint composition (P) 834A 

Aramaki, T. Zinc melting apparatus (P) 727 a 

Archbutt, 8. L. See Hanson, D 124 r, 259a 

See lloseuhain, W 139 r 

Archer, J. Tar stills (P) 247 a 

Archibald. E. H. Rusting of iron 12lB 

and y, Habaslan. Aluminium hydroxide ; Solubility 

of 40 a 

and J. W. Korn. Platinum and Iridium; Solubility of 
chloroplatinatc, bromoplatlnate. and chlorolrldate 

of ainnionlum, and separation of . . . . 40 a 

and L. A. Plguot. iron ; Electrolytic deposition of — 

from organic solvents 42 a 

Ardagh, E. G. R. See Thorold, F. W 946 a 

Ardern, K. Sewage purlflcation 749 a* 

Sewage purification ; Activated sludge process of 472R 

Arent. A., and others. Fireproofing materials ; Art of pro- 
tecting and — — (P) 948 a 

Fireproofing wood and other materials ; Art of pro- 
tecting and (P) 948 a 

Arontox Co. See Arent, A 948 a 

Argo, W. L., and others. Fluorine ; Electrolytic preparation 

of 413 a 

Arkell, A. M. L. Fuel ; Manufacture of artificial (P) 351 a 

Arkell, B. Shipping containers ; Liners for . . 337T 

Arlington Co. See Crane, J. E 667 a 

Armanni, G., and A. 0. Rodano. Vaseline ; Analysis of 808 a 

Armour Fertilizer WorLs. See Moyers, U. if. . . 717 a, 720a 

See Shoeld, M 12 a. 13oa. 912a. 912a 

See Sopor. E, C 48 a 

Ariastrong, E, F. British chetnical industry ; Outlook 

for — - 447 r 

“ Carbohyil rates and glucosides ; Simple ’* . . 425 r 

Speech at luncheon M8T 

and T. P. Hilditch. Catalytic actions at solid surfaces . . 473R 
llydrogeuation of unsaturated fats in the liquid state 
in pre.sence of nickel. Catalytic actions at solid 

surfaces 226R, 780 a 

See Doiman, F. 0 749 a 

Armstrong, 11. E. Coal conservation . . . . . . 266 b 

Food ; Problems of and their connexion with our 

economic policy 199 b 

Indigo ; Revival of 119 b 

Intor-Allled Chemical Federation. Discussion . . . . 2I1T 

I liter mediates ; Manufacture of . Discussion . . 268T 

Armstrong. J. Zinc ; Metallurgy of (P) . . . . 183 a 

Armstrong, Whitworth, and Co.. W. G., and others. Steel ; 

Production of from scrap (P) . , . . 108 a 

Arndt. F. Iodine ; Recovery of from residues . . 674 a 

Arndt, K. Pocket lamp batteries ; Electrochemistry of 828 a 

Arnold. K. K., and Nitrogen Products Co. Cyanides and the 

like ; Recovery of from cyanide- bearing 

material (P) 765 a 

Arnold. J. 0. Steel ; High-speed (P) . . . . 826 a 

and F. Ibbotson. Uigh-speM steels ; Molecular constitu- 
tions of and their correlations with lathe 

efficiencies 419 a 

Arnott, J. Distribution or sejiarate delivery of liquids 
according to their differing specific gravities ; 

Means for effecting (P) 488 a 

Aronson, L. V. Match (P) 200 a, 927a* 

Arthur, J. 8., and L. G. Killby. Bactericldai compound 
of lime and bromine and process for its manufac- 
ture (?) 848 a 

Arzlnger, W. 0. Ores ; Process of recovering values, e.g., 

graphite, from (P) 373 a 

Asahara, O. See Tawara. K 866 a 

Asal, T. Yeast growing in Un liquors ; A new film- 

forming 430 a 

Aschan, 0, Finnish turpentine. Formation of terpin 
liydnte and terpmeol. The hlgh-bolUng oonstiW- 

ent* 666 a 

FBmIA tarp^ntise ; Hlgb-bolUng, oonstlioeiifti* of — 656 a 

Flnalih ttBpantlne : New terpeae from —— .. .. 656 a 

Paper abdng.. .. 8571 

PtaanilAr aeaaoltertWMfraaikmfron...^ .. ama 


NAMBINDEX* " 


Aaohuu O.— «oiK. *' 

Ruasian roasut ; Oraddng of . Improved raelhods 

for rational utUUatSon of petroleum 40lA 

Wood: Course of deatnioUve ion of meorMo SStU 

and K. B. Bkholnu Plnabletlc acid, a new resin aeld from 

sulphito'ccllulose waste lyes e4«A 

Ascherslebener Maschinonbau A.*(}. vorm. W. SehjuKlf uiul 
Co. iSw under Schmidt. 

Ash, J, J. See British Thomson- Houston to. . . 830 a 


Ashcroft. E. A. Alloys of lead and maKnc.^iiniu . . 207 r 

Oxygon; Homoval of from gaaouus mixtures 

containing It (P) 41 

Ashe. L. H. See Northrop. J. H 7;14 a. 786a 

Ashley. T. J See Aldridge, J. U. W 857 a* 

Ashton. F. See Calico Printers' Association . . . . 10 a 

Ashworth. A. A. Oil stilh (P) 4:)U 

Oil Htillfl ; Scraping upp.aratns for (1‘) .. .. 4.»4 a 

Astou. li. C. Coprosiua ; The geiims jis a »t>urec »>{ 

dyes . . ■. l0i)A 

Aston. F. W. Oxygen content of air from upper atmo- 
sphere ; Simple form of apparatus for esl limiting 

the Sll.'iA 

Astruc. A., and O. IMihard. Olycyrrhizln ; Oravimetri)* 

determination of . .. .. .. 01 a 

Atack, F, \V.. and li. Wldnyate.s. “ Chemists' year liook ” y^OR 

Atkins, li, A. Wedda ; Electric and oxy-acctylcnc an<l 

their defects ‘ 61 r 

Atkins, W. K. 0. Castor oil ; Ahnornial sample of — - .. 6H7 a 
A tkinson. E. Steel ; Micro.structure of hyjio-euloctold - 17 a 

Atkinson, F. C. Baking powder and process of making 

same (P) ir»6A 

Atkinson, .f. A. Olas.s works furnaces and g.is producers ; 

llecont Improvements in designs of .. .. 39411 

Atlantic Itellnlng Co. See. Jluorgor, C. 11 49.1 A 

See Nicholls, II. M 493 a 

Atlas Powder Co. See Given, (i. C 323 a 

See Hill, U. L 4H0 a. 604a 

Atlas Process Co. See Von Grocling. A. F. G. P, J 454.4* 

Auhort, A. M. Furnaces ; Hogenerative tipping (P) 224 a, 523a* 

Furnaces; llotary — — (P) .. .. .. .. lA 

Auden. A. C. P(.itasli-l>eariiig m'nerals ; Extracting putash 

from and inanufaci ure of oeiuent from rcdtlual 

products (P) 861 A 

Auduhert. K, See Chcncvcau. 3'2 a 

Auerbach, F. Carbon monoxide ; ICIectromotive activity 

of 375.1 

and 0, mess. Nitrites ; Determination of small quan- 
tities of cspe.i ially in salted meat .. .. 920A 

Auerges. See Deutsche Gasglllhlleht -A.-G. 

Auger. Hydrochloric acid and ummonla ; Determin.ation 

of by weighing as ammonium chloride, and 

volatility of this salt at dllTerenfc temperature.s .. 13 :Ia 

August, J, R. C. Soil ; Method and apparatus for treatment 

of (P) 548.A. 872A* 

See Allln, G. E 669 a 

Augustfne, C. E, Nee Krclslnger, H. E 615 a 

Auld, K, C.. and J. R. Campbell. .Aline water ; .Alethod of 
treating and recovering by-products from add — — 

(P) 031a 

Auld, J. P.. and P. .M. Tennick. Casting metals, and appar- 
atus therefor ( !') 373 a 

Austin, P. P,, juu. Sulphur ; Apparatus for fusing -• - 

from low-grade ores (?) ^ 801 a 

Austin, W. R. Water ; Separator and Alter for purifying 

for use in steam generators and for in inufac- 

turlng jmrpose.s (P) 330 a 

Averin, W. C.. Jun. See Andrews, B. , . 941 a 

Avery. W. and T.. Ltd. Se.e Hartley. J. W 98 a* 

See Richard.son, L. J 482 a 

AvU. B. D. Coloration method (P) 22 a 

Ajcelrad, 3., and I. Hochstwltcr. Cetyl alcohol ; Process of 

obtaining (P) 208 a 

Aycock, E. F. Tyre-flllers ; Process of making (P) , . 835 a 

Ayers, S. H., and P. W. Cleramer. Milk ; SlgnlAcanee of the 

colon count in raw 301 a 

Ayres, E. E., jun., and Sharpies Specialty Ck>. RcAnlng 

liquids, e,!7., varnish, oils, fruit juice (?) 804 a 

Ayrton, H. Poisonous gases ; Driving off - - . . 397 r 

Ayyangar, P. A. R, See- Viswanath, B. . . 382 a 


B 

BWrnhlelm, B. Cement ; Manufacture of (P) . . 883a 

Baboock, M. G. Refractories for the zinc Industry . . . . 305a 

Babcock and Wilcox Co. Oll-buming apparatus (P) . . 6a 

See Jacobus, 1). 8, ®7 a, 165a, 752i 

See Sargent. 313 a 

Bal}oock and Wilcox. Ltd. and A. Unxm- Scrojnlng 

coal or other material ; Amratw for (F), . 80 «a* 
BahliigtoQ.F. W.. and tingle. lAoiie in ethyl alcohcd ; 
Determination oi amall arnotmts ot — , . 


503a 


raoB 

Bacbalder. C. L. Paper pulp ; Dliooloratlon of , , 75TA 

fiaohmann. F. M. Yeaate ; Yliamine requirements ot 8304 

Dackhaus. A. Lupin seeda; Treatment of for oon» 

version into dietary products (P) 931 a 

j Backhaus, A. A., ami IJ. 8. luduatrlal Aloohol Co. Fuel; 

I Liquid ^(P) S53A, 568 a. 71lA 

I Bacon, J. W. See Hunter. M. A 785A 

; Bjicrui. N. T., and Solvay Process Co. Nitrogen ; ProooM of 

purifying (P) 577 a, 

Potassium tiulU ; Recovering from solutions 

I thereof (P) 575A 

Bacon, B. F. mid W. A. llamor. Fuels; Froblomi In 

udlisntlon of ~ 161t 

mid Metals Retxivery Co. Sulplildation and flotation 

, of ore.s (P) 72«A 

an.l .Metals Ueseareh Co. Sulphides ; Method of 

making solul»le (P) 6314 

and Newmont (k>. (htrus frult Juices ; Preservation 

! of (P) 9 Ma 

Banm. W. See Harrison, U 357 a 

Badier. L. G., and L. B. Holliday. Pierlo acid ; Menu* 

' facture of (ID 305 a 

See British Dves. Ltd 480 A 

1 NVe llollidHy. L. B ggOA 

! Badlseho Anllin uud Soda Fabrlk. Ammonium nltraH? ; 

Manufacture ul uou-liygroseopie. lor use as 

' ferMlls('r (I*) 2084 

I Caoutchouc- 1 ike substiiiiccs ; Proiioss for Improving 

j (?) 187 a 

I Caoutchouc ; Producing .siihstmuM's n-seinhllng (P) 33lA* 

; Kertllisera ; Maniifacturo of (P) . . . . . . 48A 

Hydrogen; Producing - (P) 136 a* 

j Bust; Metlnxl of rerntnlng — — from iron article* (P) 371 a 

T.innlng (P) 23 a* 180a 

I Crea : Mamilaeture of (P) 308 a* 

Waterproof fabric.-* ; Prej>aration of (P) . , 859 a 

' Bado. A. uud others. Water; Me(hod.s of analysis 

j of 156 a 

Biicher, 8. Antl-lxidles ; Sen.aratlon of from blood 

j of immunised animals (?) 848A 

Biickstroin, H, M. See Coderberg. 1. W. . . . . , . 535 a 

i Baekeland. L, H.. and General Bukelite Co. Phenolic 
I eondimsatlou produet and pri»eess of making 

; same (P) 590A 

I Tuiig oil ; Treating and coating or Impregnating 

j ohJeeU thtTewltli (P) 780 a 

' Baerfuss, A. See Brlner, E 219A 672 a 

! BaeU. H. Drying apparatus (P) 705 a 

Bagley, C. H. F. HU^el metallurgy ; Mod* rn 183R, 367A 

I Bahr. Luminescence plionomena, with special reference to 
I radioactive luminous paints . . . , , . . . 110 a 

I Bailey, 0. W.. and others. Ammuniiim nitrate : Maaufac* 

; turc of (P) 719 a 

I Ammonium perchlorate; ManufaiTure of (P) ., 414 a 

! Potassliiiu nltruGi ; Separation of from sixlium 

. nitrate (P) 322 a 

! Bailey. E. G.. and Bailey Meter Co. Measuring the rate of 
! flow of aqu(^ous Ilulds, e.g„ atioam ; Method and 

apparatus for (P) 398 A 

Bailey, G. Seourlng yarns or thread-s of fibrous aubstanooa 

(P) 814 a* 

Bailey, H. 8.. and .1. M. Johnson. Salmon oil ; I)ctormlaa> 

tlon of the hexahrornldOj^nd lotllno values of 

as a means of Identifying the spocloa of canned 
salmon . . . . . . . . . . . , 5lA 

See Jamieson. G. S. .. .. .. .. 781 a 

Ballev, W, Antl-foullng paints ; Maiiufaeture of — — (P) 187 a 

.S<w: Hall, 1 290 a 

Bailey. W. E. See Blum. W. 9074 

Bailey Meter Co. See Bailey, K. G. 3981 

Ballly. O. Arsenic ; Determination of as ammonium 

maguosluin arsenate . . . . . . . - 6631 

Bailly. O. V. See Pt^yraehe. J,. R 1894 

Bally. T. F.. and F. T. tkjpe. Electric melting furnaces (P) 6874* 
and Electric Kurnaco Co. Annealing furnae4! (P) .. 124A 

and others. Furnace: Regenerative (P) .. .. 1234 

Metal artlelc.H Hj he heut-tri;at^a and the like ; Con* 

talner for (P) 29lA 

Reduction furnace (P) .. .. .. .. 29lA 

Baltibridge, E. G. See Wclzmanu, C. .. .. 8464 

Balnbrldge, F. Basic slag ; Effect of fluorspar additions 

on phosphak‘8 In . Manurlal value of basic 

slag containing fluorspar . . . . . . . . 6491 

Baines. H. C.. and The Cleveland Metal Producte Co. Iron 

or steel or other articles ; Treatment of (P). . 504 a 

Bair. J. A, Grinding mill <P) 460 a’ 

BaJda, J. J. Condenser ; Reflux . . 2014, (P) 9304 

Baker, F. See Nathan. F. L. 4804 - 

Baker, 0. R., and J. W. Owen. Bread*nwking (P) . . 7364 

Prescott, W. E 2554 

Baker. O. 8. Sm Shaw. B, . « 6514* 

Baker. H. OyanhSee oontalaed in the by-prodocta obtiliud 

In gas worka; Beoovery and otUiiaikm of tlw ' 

— ^P) .. TU 

Sm Kathan^ F. t. .. ; .. ,, . .> 4894 



10 


JOURNAL Oli' THE SOCIETY OF CHEJIi^Al, hmCETRY. 


PAOB I 

met, 1, and Son*, and W B. Prescott. butter _ ^ 

prMMS and the like ; Charging of — ; 
Chocolate and other plastic materials ; Apparatus for 

heating or cooling — • (P) ' ! 

Peek, Frcan, and Co, • • • Z* 

Baker, J., Jun. rovemeut. roa<l-maklng and like materials ; 

Waterpnjoflng — (P) 

Baker. J. L Su Hind. If. *><> 0 ^ 

Baker \V E. II. Cooking noid (calcium bisulphite liquor) 

’ for wwl pulp mauufactuio ; Itoquirements of a 

good 

Nitrocellulose from wood pulps . . .... . • <I03 a 

BaJ, 1). V. Sm Plyinen, F. J 783 a 

Balorclf. H. Phosphoric acid : Deter minutloii of as ^ 

magnesium pyrophosphate «‘*3.i 

Balderraann. J. aiass-meltlng tanks; Resistance of flre- 

brioka used In 8ft2A 

Baldwin, M. E. Chrome tanning liquor ; Effect of con- 

ociitratlou of on aiisorptlon by hide substance 7:I2 a 

S«e Sherman, H. C. 229 a 

Baldwin. W. J. Cooling and drying air (P) . . . . 312 a 

Separating foreign materials from gases ; Apparatus 

for (P) 313 a 

Balfour, A. Sm Maegregor, P. 0^15 a 

Balfour, I. H. See British Oxygen Co 175 a 

Balfour-Guthrie Investment Co. See Sterke, P. A 576 a 

Balke, C. W., and Pfanstlehl Co. Rare earth chlorides ; 

MetlKxl of dehydrating (P) 135 a 

Sm Wlohers, E Ha 

Balland. Wheat flour ; Oomiwsltlon of vurl(ms flours used 

as lubstitutes for 

Ball Grain Explosives Co. See Du Pont. E 605 a 

Sm Du Pont. F. 1 005 a 

Balllngall. J. M See Dempster. R. and J., Ud. ' 

415a. 415a. 620a. 766a ! 

Bally, 0. See Badlsehe Anllln und Soda Fiibrlk . . . . 23 a* . 

Baly, B. 0. 0. Spectr'iscope In the science of to-day . . 434 r 

Bamber. H. W. Produior-gus plants (P) 35 a 

Bamberger, H. Tannins ; Artlllclal 547 a 

Banoelln. J., and 0. Rivat. QIyw)l nionochlorliydrln ; Dls- 

tUIntlon of aqueous solutions of . . . . 002 a 

Bancroft. F. J,. and J. I), Hamsford. Gas retorts (P) . . 403 a 

Bancroft, 0. J. Mica; Process of soparatlng from 

felspar (P) 031 a 

Bancroft, W. ]). Peptlsatlon and precipitation .. .. 740 a* 

Banfleld. R. 0. A. Oxygen ; Preparation of from air 413 a 

Bang. I. Lipoids ; Micro-determination of by titration 30 a 

Bangkok Dock Co. Gases ; Devices for removing ash. 

dust, and like matter from (P) 276 a 

Barab, J., and Hercules Powder Co. Nltroglycols ns ex- 
plosives (P) 004 a 

Baraglola. W. I., and 0. Schuppli. Wines; Aualy.ses of 

old . . . . . . • . • • • • 3 ih)a 

and others. Cider 382 a 

Barb6, E. See Laplcqiio, L 114 a 

Barbe, P. Isotungstlc add ; Existence of . . . • 3 (K)a 

Barber, T. W. Colloidal matter; Separation of - from 

liquids (P) b53A 

Barber Asphalt Paving Co, See Allison, B. A ^SSa 

See Forrest, C. N 590 a 

Barbe^t, E., et Fils ot t le. L%or and alcohol vapours ; 

Recovering waste from the atmosidicic in 

factories and the like (P) 521 a 

Evaporating, condensing, and cooling npiiaratus ; 

TncroaHlug the capacity of tubulnr iP) . . 750 a 

Oxygen and nitrogen ; Producing cheinlcally pure — 

from atmospheric air (P) , , . . . . . . 766 a 

Rectlllcatlon of phlegms or wlne.s and fermented i\msUj ; 

Apparatus for (P) 115 a 

Sulphonation of aromatic liydrocarbons otber than 

benzene ; C^inf Inuovis (P) 813 a 

Sulplmnatlon of boiizeno (P) 529 a 

Sm Borbet, B. A 206 a* 

Barbet, B. A. Rcctiflcjitlon of spirits, petroleum, and 
benzene ; Process and apparatus for continuous 

(P) 8y3A* 

and E. Barbet ct Fils et Cle. Rectifying proce.ss and 

apparatus (P) 266 a* 

Barblerl, Q. A. MolyMcnura and tungsten; Colour 

reactions of — — 38U 

Barblerl, N. A. Fertiliser for seeds and plants ; Physio- 
logical (P) 24 a* 

Barbour, W. Library ; Organisation of a factory . . 37 r 

Barclay. A. 0. See Mackenzie, K. D 867 a 

Barclay, S. F. Suspended particles ; Apparatus for re- 
moving from gases (P) 397 a 

Barclay, W. R. 5 m Thompson, F. C ISOT 

Barduocl, P, Drying chamber for alimentary pastes (P) . . 231 a 
B argellinl. 0. 1.2.S>Trlhydroxyflavone. Constitution of 

•ootenarein • • SISa 

and B, Peratoaer. 1.8.2-Trlhydroxyflavanols, Syatheala 

ofdatlseetia .W .. .. sm 

Barter* 0.. and P. Tutln, Carootina; CoBs^tlon and ^ 
■smtheiii of -T— .. .. ,. .. 


Barfl, A, Benzol ; Oontinuouz recfclflcatioa% . . 

Barker. B. T. P. Pectous substonoea ; Manufacture of — — 

(P) 486A 

Barker, 8. Q. Travancore ; Industries In . . . . 

Barnes, B. A. Barium hydroxide ; Process for preparing 

— from barium sulphide (P) 81®^ 

Barnes, J. Titanium compounds; Properties and uses of 

some In dyeing, etc • • 

and P. Spence and glons. Mordanting vegetable fibres 

with titanium (P) 760 a 

and others. Dyeing, staining, and mordanting by means 

of salts of titanium and iron (P) 898 a 

Barnes. Separation of solids from liquids. Discussion .. 192T 
Barnes, E. E., and E. M. Hume, .\nti- 9 corbutlc value of 

fresh, dried, and heated cow's milk ; Relative 959 a 

Barnett, E. de B. “ Coal tar dyes and intermediates ” . . 238R 

“ Explosives " 361R 

Nitronaphthalene ; Manufacture of (P) . . • • 893 a 

Barnett, L. T, See Lawrence, W. P 810 a 

Barnett, M., and L. Burgess. Alunogcne, lialotrichite. 

natural alum, or the like ; Treatment of (P) 12 a 

See Standard Oil Co 175 a* 

Barnett, M. J. Ball mill ; Centralised — (P) .. .. 805 a 

Barnett. 0. R. See Stevens, A. L 278 a 

Barr, A. J. A. W., and H. Lazell. Dopes ; Production of 

(P) 834a 

Barr, G.. and L. 8. Blrcumshaw, Cellulose acetate .. 713 a 

Barrutt. 8.. and A. F. Titley. Hydrogen cyanide ; Catalytic 

reduction of 793 a 

Barrett, F.. and A. J. Pennington. Carbonic acid gas ; 

Manufacture of (P) 253 a 

Barrett Co. See Dodge, F. E. ■ • 893 a* 

See Downs, C, R 168 a, 495a. 529a 

See Howell, K. B 313 a 

See Lee. R. A 00 a 

See Perry. R. P 105 a. 131a. 288a. 572a, 625a 

See Weiss. J. M 22 a, 5C9a 

Barringer. L. E., and C. Treischcl. Poreeluln bodies ; 
Comparative value of kneading and pugging in 

tlie preparation of 50 1 A 

Barron. G. S. See Barron, W. 8.. 255 a 

Barron. W. S. nnd G. S. Millstones ; Artificial auii 

manufacture thereof (P) . . . . . . • . 255 a 

Barrow, L., and others. Gas producers ; Suction (P) 710 a 

Barrs, C. E. TiCad ; Inliuenec of Impurities in — - on its 
belmviour when lieatcd with concentrated svilphnric 

acid 407T, 452 r 

Barstow, E 0., and Dow Chemical Co. Magnesium chloride 

and the like ; Method of making (P) . . 576 a 

Barb, B. Metals; F.lectrolytic refining of (P) .. 374 a 

Bartoaux, R. H. See Given, G. 0 323 a 

Bartclds, B, J. See Van den Knapp, J. A. .. .. 38A 

Bartels, A., and Chcmieul Foundation, Ine. Casein ; Manu- 
facture of especially a<lapted for production 

of horn-llke masses (P) 955 a 

, Barth, 0. Cobalt-nickel liquors ; Troatmciib of . . C39 a 

Barth, 8, Gas producers (P) . . . . . . . . . . 856 a 

: Barton, B. C. Oil cake and like hydraulic presses (P) . . 81 a 
: Barton, C. .T. Vegetable oils, c.g., maize oil ; Process of 

treating (P) 8*0-4 

; Burton, L. E., and Titanium Alloy Manufacturing C’o. 

TlHknlc oxide pigment; Ckiraposite and 

method of producing same (?) 187 a 

and otlicrs. Uke pigment and manufacture thereof (?) . . 151 a 

' Printers’ inks ami colouring-matter and process for 

making them (P) 46 a 

Barton. R. See Callan, T. . . . . . . . . 410T, 433R 

Barton, W. Beetroots ; Storage of 692 a 

Bartsoh, A. Pyrites; Rapid determination of oulphide 

sulphur in 171 a 

■ Barwlok, W. 8. Ferro-alloys nnd the hardening of steel . . 121R 

BaakervUle, C. See Wales, C. M 19A 

Basse und Selve. Crucible melting furnace (P) . . . . 868 a 

Bassett, A. J., and others. Gas .ami steam generator : Com- 
bined (P) 805 a 

: Baasett, H. P. Acetone .. 246 a 

i Potash salts ; Sepantlon of 172 a 

j and others. Retort ; Continuous-action (?) . . 804A 

; Bassett, P. R. Hydrogen ; Method and apparatus for 

detectiug in gaseous mixtures (P) . . . . 606A 

I and Sperry Gyroscope Co. Electrodes for arc lamp pro- 
jectors (P) 675 a 

Bassham, W. W. See Taylor. Garnet, Evans and Co. . . 188A 
Bassraanii, H. Concrete pipes of great strength ; Pro- 
duction of porous (P) 580 a 

Bastlen, G. Heat exchangers 749 a 

Batohelder, J. £. Set Stewart, B. H 9511 

Batchelor, H. Funuwe* (P.) I a, 461A* 

Bate, W. Su NaUonal Explosives Co 698 a 

BrM, A. P. .. .. TIOA 

IPolRiiMopii RB jRtejfllRtltmRl ICRl6 01 

m trm ■ .-r. -v. .69U,!; 





ooaolWfddi .. /^» 

%?ht »luiiito»ta«j Hyd>»nllo propwitta 

**•*•!*'“«*<*'■ “»ol»mt«r(P) !’ " Im* 

Cooveyor and Ita appH- 
oaUmtor dryluK, mining, screening, and otkt 

l«xw^nM ^lrj 62 a 

B4ttellt,E.E. white sugar; Cost of priKluction 

MS. tlie Battdie prooess and cost of refining 
raw sugar in America . , 7*^4 . 

Ban, A. 6’etf Mlsalin, E ' 

P-^^cedlnes ; Use of in* production oValwliol 

BaTi(«^. 0. Colour-lakes ; Theory of — 1 ' 

^ plants, iron aiid 

nitrates** agents for reduction of alkali 

nitrite assimilation by plants, iron and 
SKfS nec^ry agents for reduction of alkali 
nitrites by auto-oxidisable compounds . . . . S20 a 

i^uer, C. Basin ; Obtaining from jiarts of plants (P) 428 a 

Bauer, h. See Janke, A 

Bauer, G. Aluminium dust explosions 805 a 

Bauer, 0*. an<l 0 Vogel Iron ; Busting of in contact 

with other metals and alloys 144 a 

Bauer, W. C. Eloctrlo l>attcry (P) .. 1494 

Baughman W. P.. and W. W. Skinner. Iodide ; Determin- 
ation of In mineral M-aters and brines . . 498 a 

Bauholzkonservierung Ges. Fireproofing wood, textiles, 

®tc. (P) 774 

Baumann, C. A. See Stevens, 0. 8. 4S6 a 

Baumann, B, J. See Palk, K. G 

Baumann, J Ammonia-oxidation process ; Deterluination 

of yield In 

Baumann. O. Furnace for heating granular or powdered 

7604 

Baumgardner, P. J., and others. Colour (?) . . . . 22 a 

Baur, E., and C. Nagel. Gold, sliver, and radium : Kc- 

covery of fronj extremely dilute solutions, 

particularly sea- water (P) . . . , 807 a 

and W.D, Treadwell. Electric cells or batteries . 4 «Ua 

Baurier, H. See Nhwlardot, P. 70 Ha, 708a 

BauxU. See Boyer ’ 73 a 

Bawtree, A. E. See Hadfiold, G. 11. 8 a, :i 9.4, 47:{.4, fi2‘iA* 

Baxter, J. Q. Nitroglycerin; Manufacture of (p) 442 a 

IMcrlc acid and other products of nitration ; Manufacture 

Of (P) 442 a 

Baxter, B. 8, Electric colls and batteries (P) . . . . 20 a 

Bayer, P., und Co., Farbenfabr. vorm, ICxtraction of solu- 
tions ; Continuous with an immiscible liquid 

„ ,(1*) , 752a 

Hydrogenlsed compounds ; Manutacture of (P).. 158 a 

Manganese slags and ores; Treatment of — (P) .. 951 a 

Manganese slags and ores ; Tieatiueiit of by wet 

chloridlsing (P) 051 a 

Monoazo dyestuffs; .Manufacture of (P) .T54 a 

Phosphates containing Iron and aluminium ; Decoin- 

Tknalfinn / T>\ . 


position of (p) 950 a 

Plnaeone; Process for the manufacture of (P) J58 a 

Seeds; Steeping liquor for (P) 957 a 

Tablets for medicinal aud similar purj'o.ses ; Pre- 
paration of friable (P) 440 a 

Bayerische A.-G. filr ohein, u. landwirts.-chem. Fabr. H. 
llackl. See under Hackl 

Bayet, A., and A. Slosse. Arsenical poisoning in Indu.^trlcs 
of coal and Its derivatives. ArH'nIcul coal 

poisoning 336 a 

Bayeux, B. K., and J, Bichard, Ozonising apparatus (P) 149 a 

Baylis, E. A. Centrifugal separator (P) 613 a 

BaylU^ W. M. Colloid chemistry in physiology . . . . 749 a* 

Enzyme action ; Nature of ” . . . , . . 465 r 

Beaoh, E. 8. See Bender, A 495 a 

Beadle, C. Paper-making; Treatment of certain plants 

for (P) 131 a* 

Beal, G. D., and B. E, Okey. Rumer eriepuK ; Proximate 

analysis of and comparison of Its hvdroxy- 

methylanthniqulnones with those from certain 

other drugs 477 a 

Beam, A. M., and American Continuous lletort Co. Ore- 

converting apparatus ; Muffled (P) .. .. 423 a 

Beam, W., and O. A. Freak. Antimony; Estimation 

of small quantities of 102 r, 616a 

Bear, F. E., and A. C. Workman. Calcium sulphate; 

Ammonia-fixing capacity of 734 a 

Beardmore, W., and Oo., and N. Meadoweroft. Fabric; 

Composite (P) 768 a 

Beocari, G. Charcoal ; Pyre for manufacture of (P) 041 a 

Beck, A. J. See Whitmore, L. M 880 a 

Beoke, M. Wool ; Application of the biuret reaction 

to , . . . 626 a 

Be^er, E. iSm Kdnig, J. .. 580 a 

iSMSohwaJbe, OTO 408 a, 62iA, 8% 

Beekii* B. 0. Adeney, W. .. .. .. t5» 

.. .. 


1 Om ; Co^iiut^of — >- TOTiT 

' and The Koppers Ob. Ammonia, tar, and bentol 

wcovery process (P) tm 

Ammonia and tar recovery process (P) . , 5504 

Ammonium sulphate; Apparatus and process for 

recovery of (P) 

Ammonium s>dphate recovery process (P) egiu 

Coking retort ovens (P) ” 709 a 

Becker, R. Detonation ; Theory of . . . . , , 679a 

Becket, F. M. Calculm carbide ; Manufacture of (P) 86Sa* 

ami Elwtro Metallurgical Co. Explosive (P) .. 650A 

and tnlon Carbide Co. Calcium carbide; Manufacture 

wu 

Beckett. L. G. See Blntoul, W .. S40 a, 448A* 

Beckmann. E. Fotlder from straw ; Proi)aratlon of 

by digestion with alkali (P) 7894 

and E Dehu. Furfural ; Actlun of on phenols 046 a 

and others, straw fodder ; Preparation of without 

8844 

Beckstroera, G. Fotlder; Conversion of the stomach* 

contents of animals Into a dry — — • (P) 960i 

Recqnovort, P. A’eu Goyvaerts, A . 984 

Bedson, P, p. Chemical indnstry on Tyneside 8011 

Presidential address to (liemlcal Section of British 

Assoeiatlon 8S8lt 

Bwlworth, R. E. Steel; MicrostrncCiro’ *01 ^‘e’rv low 

carbon- • . . 864 a 

Beebee, J. II. Drying molstnrc-boaring substances' 

Apix ratns for (P) ’ 347^ 

Bceby, A. R. Sf» Milner, II. B. .. .. ’’ 4494 

Beecher, M. F. Clay refractories ; Idght-welght . , 678 a 

Boegle, F. Al. See Nelson J. M 382 a 

Boeman. .T. .7., and Standard Fuel Engineering Co Anneal- 
ing furnace (P) - ..641 a 

Boer. W. J. Cliceso ; Recovering and making of 

the foexi matters cif whey (p) 5514 

Beoton. F. E.. and Trufoo<i l,td. Drying of liquids such 

us milk, into powders (P) 694_4 

B6bul. A. Ahohols ; Isolation and charactcrlsaf Ion of 

ns alloplianatos . 489 j^ 

Speech at luuchoon ’’ 2081 

Belire. A. Average values; Calculation of in milk 

analysis . . . , , , 920A 

and 11. Ehrocke. Artificial ” honey (Invert sugar). Its 

examination aiul miinufuctnre In Germany , 382A 

Solanln content of potatoes 88 a 

Bellby, G. T. Carl'onlsjition of coal, shale, peut, wood 
and otiior bituminous or organic material., and 

apparatus therefor (P) 3534 

Bclstle, C. P. Shipping containers 380f 

Bellamy, Jl. T. Gold ruby glass; Dovclopmrnt of Ira- 

provc<l (?) 50 

Bell 1«H and Aforcom. .Sc? Hyde, A. C. .. .. 422 a, 64U 


Bollonby, E. A. Concrete prixlucts ; Curing — (?) .. 466 a 

Bellonl. E. )IvdraHti» ranarloifiiit ; Bhlzoine of — — .. 438 a 

Belluccl. J. Nickel; Ckjmpounds of univalent .. 815 a 

Nitrons acid; Influence of Huorldcs on oxldlmctrlc 

delei in illation ot .. .. 6274 

and F. J.ucchesJ. Alkallm. tric titr/itio»is in VooKence 

of ulunilna . . . . _ ^ _ 8804 

Aluinlnluin siiliihatc ; Acldlmotric annlyhla of llquom 

obtained in manufacture of .. 6284 

Bellw()0(l. R. A, See liowns, C, • . . .. 377 a 

Sec Revis, C. . . ’ ’ y I * 5*24 

Belton. .J. D. Food material ; Apperatus for treating 

- ■ (!’) 697a 

Bender. A,, and E, 8. Bcuch. Sulphonatlon of aromatic 

bydrocarixuiH (P) . . i ^ ^ 4954 

Bendlt, L. Ijimpblack ; Method of producing (P).. 690 a 

Bendlxen, K. Tunning fish skins or the like (I*) .. .. 332 a* 

Benedict. 8. Jl. See Hlglura, K 958 a 

Benenatl. F. 8. Preserving mutter; Process for (P) 836A 

Bengough, G. J>,, and O. F. Hudson. Corrosion of 

metals 123R, 258 a 

See Imperial Trust for JOncouiagement of Scientific 

aud Industrial Rrm.areli 640 a, 9Ua* 

Benjamin. G. It. Dehydrating vegetable and other 

substances ; Metliod amt ut)paratus for (P) 62 A 

EvaiKirator (P) 2 a, ihi, 489a 

Steel ; Manufacture of - In electric furunex’g (P) . . 779 a 

Sugar bcct» ; Extracting sugar from dried (P) .. 9684 

Tunnel-dryer (P) 24 

Tunnel-kiln (P) 318 a, 7234 

Tunnel-kiln ; (>)ntinuouz — — (?) 347 a 

Bcnnerhc, J. C. Paint (P) 880 jA 

Benner, R. C., and others. Electric battery (P) 149, 648 a, 889a 

See French. If. F 10041 

Benncrt, C. Washing agent, especially for wool (P) . . . 625 a 
B ennett. C. H. Varnlsli ; Apparatus for manufactare 

of (P) 4t8Ar 

Bennett, C. T., and M. S. Salamon. Eucalyptoi in euealyninf 

Qll : Batemilaatkm of .. 

Bennett, H. Annealing metals, a.;., steel ; . Ffoeeiir 
_ vt ^ .. f .. . . ... , ^ 
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Bennett, W. K. Steel ; Furnace for beat-treatment 

of (P) 

Benolat, L. Ozone; Ileagcnt for and determination 

of *031 

Porous morabrancfl : New for dlaynimetrlc 

filtration 

Bem)lat. M. and «. Jlrennonl. Beetroot, vlnaases, aah. 

eie. ; DckrmlrittMon of available p^)ta9h In 

Intended for soap-makinR 470 a 

Bcnrath, A. Photoehe.mlcal reactions of compournls 

of icHs common elements 816 a 

Bensa. F. Alkali nltrab’s ; Production of by 

oxidation of ammonia (P) 361 a 

Bentham. C. See Simon, H.. Ltd. . . . . . . . . 804 a 

Benton, A. F. Cias flow meters for small rates of flow . . 660 a 

Bents, n. See CJoubcrt, A. A. 597 a 

See MannelsdorlT. M. F 4:36 a* 

Berczellcr, L. Colloid membrani's as dliilysers . . , . 29 a 

Borg, It, Salicylic acid ; Volumetric determination of 

In presence of HalicyJaldohyde 3:37 a 

Bergdahl, B. See Uulf, 0 50:5 a 

Bergel, 10. Paraffin wax ; 'I’lieory of the crystallisation 

procoKs in the manufacture of . . . . 27 Ha 

Bergen, P. Itromolccltlialbuiuin and bromolcelUdn ; 

Manufiictiiro of (P) 28 a 

Berger, E. E. F, Fuines or vapours ; Obtaining by 

cx>mbustion of mixtures «)f chemical substances (P) &55 a 

Berger, 0. L. Cooking of wood pulp; Indirect — - by 

forced circulation. 'Phe Mortc^rud system . . 570 a 

Berglua, F., and K. liilgglund. WasUj lyes from digestion 
of vegetable s\ibHtanees with alkalis ; Process 

of utilising (P) 760 a 

BcrgliUkd, E. S. Lend ; Extraction of (P) . . 78 a, 542a* 

Zinc ; Extracting in electric furnaces (P) . . 467 a 

Bergman, Vf. 1). See Larson, .L P, A ;322A 

Bergniann, K. Flue-gns tester ; Portable (P) . . 965 a 

Bergmann, M. See Klselier. IL . . . . 47 a, 47a, 429a 

Bergmann-Elcktrlzltat.' -Werkc A.-O. Coal refuse; Proeess 

for oldalning i valuable fuel from - • (P) .. 754 a 

Electro-osmosis : Process and apparatus for emptying 

the dehydrating cells in removing water by (P) 150 a 

Bcrgquist, C.. and F. W. Tunnell A Co. (Hue or adhesive ; 

Vogotalde (P) 19:3 a 

Beringer, C. A. Filter ; Suction (P) . , . . 210 a, 490a 

Beringcr, H. H. Tin In Red River wab^r 720 a 

Berkeley, C. J. Fermentation of kelp 202 r 

Berlin- Anhalt ische Jfaschlnenbau A.-O. Coal-gas; Puri- 
fication of (P) 566 a 

Berlin Burger Elsenwerk A.-O. Coating Iron and steel witli 

lead ; (k)ntact process for (P) . . . . 908 a 

Berlin Mills Co. iSVc Hanson. H. H. 579 a 

Berman, F. See Hansen. C. T. P 742 a 

Bernaola, V. J. See Bado, A. A 166 a 

Bernard, J. India ; Cliemlcal Izulustries in . . 22 r 

and C. Vibert. Sorting material ; Apparatus for (?) 242 a* 

Bernard, Y. PorteMn, A. 772 a 

Berry, A. E. Refractometer ; Use of the in examina- 
tion of clilorhydrin 145T 

Berry, A. F. Magnetic materials, e.g., metals; Treatment 

of (P) 911 A* 

Berry, E. Digitalis preparations ; Standardisation of 654 a 

Berry, F . E. Electric furnace Jnd transformer for use there- 
with (P) 425 a* 

Berry, W. D. Bearing alloy (P) .. 147 a, 644a* 

Berry, W. H. Pulverising and separating maclunc (P) .. 311 a 
B ertelsmann, W. Coal distillation gases; Simultaneous 

recovery of ammoula and sulphur from . . 213 a 

Cyanogen compoumls ; Washing from gases . . 461 a 

Berthelot, C. Bensol ; Present ix>sltlon of manufacture 

of In Franco 942 a 

Benzol recovery from gas 015 a 

Berthelot, D., and R. Trannoy. Soil ; Absorptive power 

of dry or moist for chlorine gas . . 114 a 

Berthoud, A. Ammonia ; Determination of some physical 

constants of 284 a 

Bertolo, P. Pats; Hydrolysis of by the Twitchell 

process 831 a 

Olyo^ln ; Purification of commercial . . . . 831 a 

Bertrand, 0. Chloropicrin ; High toxicity of towards 

certain lower animals and possibility of using this 

substance as a parasiticide 336 a 

Fruit preserves prepared iu the cold, without addition 

of sugar, alcohol, or antiseptics 610 a 

Preservation of fruits in cold water; Mechanism of 

the 66iA 

and M. Rosenblatt. Toxic action of some volatile sub- 
stances on various insects ; Comparative . . 437 a 

Beiemfelder, £. R. Turpentine oU and rosin ; German 186 a 

Besnler, P. Mordant ; Liquid — — for use In dyeing fabrics 

(P) 044a 

Bast, 3. C., and Best Bros. Irene's Cement Co. Keene's 

cement; Manulaotn^ot .. sesA 

Best.W. N, Voraaces (or annealing or h«at4ieatlnf (B) ,, 4U 
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Best Bros. Keene's Cement Co. See Best, J. 0. . . . . Mia 

See Hoskins, W 4Mi 

Beswlok, W. Gas generators or producers (P) .. .. 566 a 

Bethlehem Steel Co. See Lewis, R. A 146 a 

Bethraann, G. Soap-Ilke masses ; Manufacture of (P) 878 a 

Bettinger. Reducing sugars ; Volumetric determination 

of - — 

and Deiavalle. Hodlnm carlxznate as antiseptic In fermen- 
tation industries 60 a 

Betts. A. G. Alumina; Manufacture of (P) .. 414 a 

Separating minerals by flotation (P) 147 a 

Beudet, M. See Koetschet, J, , . 440 a* 

See Soc. Chlm. des Uslnes du RhOne .! 654 a*, 554a,* 664a* 
Beiitoll, A., and P. Oherhoffer. Mercury pump ; Automatic 
— for high vacua, with collecting device for the 

exhausted gas 96 4 a 

Beutinger, E. Inflammable liquids ; Double-walled 

container for (P) 938 a 

Bovan, A. P. Fatty adds ; Treatment of for use as oil 

mediums for paint and other purposes (P) . . . . IlOA 

Bevan, E.J. .SVe Cross , 0. F 7 a, 249a, 250a, 468a 

Beveridge, J. Nitre-cake ; Method of treating (P) .. 819 a 

Beyer, G. P. See Eoff, J. R. 786 a 

Beyer, 0. Sacclzarin ; Determination of . . . . 844 a 

Ileyschlag and Krusch. German steel industry ; Metals 

required for 167 r 

Beythien, A. Explosion during the welding of iron vessels. . 420 a 
and P. Pannwltz. Curd and wliey proteins ; Method of 

differentiating 88A 

Hydrofluoric acid ; Use of for jjreserving fruit 

juices 25 a 

Bhagvat, V. K. Alcoholysis of eaters 4 r 

Bhandarkar, 1). S. .See Trautz, 51 498 a 

Illanchinl, L. L., and Soc. Ital. dl Elettrochimica. Compre.as- 

Ing chlorine and other gases ; Process for (P) 720 a* 

Blazzo, R, Oil seeds ; Determination of oil in . . 15lA 

Bibb, 1). H. Fuel briquettes ; Manufacture of (P) . . 619 a 

Blbby, J. Electric arc furnaces (P) 830 a 

Electric furnaces (P) 424 a, 588a* 

Electric iron and steel furnaces . . , . . . . . 466 a 

Electric steel refining furnaces 368A 

Iron and steel ; Recent Uovclopinents in the electro- 
metallurgy of 103R 

and J. 0. Boving. Electric blast furnaces (P).. .. 867 a 

Blddlson, P. Mcl). See, Burke, C. R 946 a 

Biedermaim, W. Starch ; Autolysis of . . . . 958 a 

Blerer, J. 51., and Boston Woven Hose and Rubber Oo, 

Rubber comi)osition and method of making same (?) 6 90 a 
B igot, A. Ceramic ovens and kiln.s with lilgh tlzermal 

efllcleney 106 a 

Tunnel-furnaces (?) 769 a 

Bijvoct, J. M. See Smits, A. 144 a 

Bllleter. O. Arsenic ; Estimation of minute quantities 

of 92 a 

Blllwftrder Solfen- u. Glycerinfnbr. W. Krauss und W. 11. 
Hofmann. Glycerin ; Protx-ss of obtaining 

pure from hlgldy impure glycerin or glycerin 

water (?) 913 a 

Binder. F. ” Alsace-Lorraine ; Les mines cn .L’lndustrle 

dc la potasse dc la Hunte-Alsace ” . . . , . . 218 r 

Binder, U. Arsenic ; Determination of in ferromolyb- 

denum and other alloys 108 a 

Bingham. C. H. Blast-furnace (P) 540 a 

Bingham, E, C., and R. F. Jackson. VlBC^ometcrs ; Standard 

8Ut)stancea for the calibration of , . . . 443 a 

Bingham, H. C. See Huntington. Heberlcln, and Co. .. 164 a 

Binnendijk. A. C. See BOcseken, J. 497 a 

Bin/, A. Hiivcr sodiuin-salvarsan ; Analysis of . . 792 a 

Blrekner, V. Acidity of corca! products ; 51ethod of measur- 
ing and Its application to sulphured and 

unsulphuied oats 959 a 

Grain extracts and amino-acids ; Acidlmctric titration of 

In the presence of alcohol 595 a 

Zinc content of some food products 695 a 

Bircumshaw. L. S. See Barr, G 713 a 

Bird, W. B. M. Speech at Annual Dinner . . 246T 

Bird. W. R. Fractional distillation in tlzc laboratory 

and in practice 893 b 

Blrgc, R. T.. and 8. F. Acree. Quinone-plienolate theory 
of indicators. Spectrophotometrlc method for 
measuring the concentrations of the quinoidal 
and lactoidal salts and the equilibrium ana affinity 
constants of the phenolphthalelns and phenolsulpho- 

phthalelns .. 662 a 

Birkholz, A. Water-gas ; Simultaneous production of 
— In the manufacture of lighting-gas in continuous 

vertical retorts (?) 8141 

Bjdmstad, J. See Pulsomoter Engineering Co. .. 210 a 

Black. F. Petrolenm supply ; Some war proMenu of 16U 
Black, H. A. Dental filling from celluloid; ProoM of 

. making a (P) 8881 

Blackman, P. Molecnlar. wei^ta ; Isotonic or IsoBllnhtle 

apinmtttB lor convnriw — . .. .. .. Wm 
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UlMinM»«. W.* And othert. Bxplottves (P) .. 

^C. 1. (1014) OyndIcAto. Ltd 

BlAdkwell. F. 0., and N. H. Bimnoiii. Heat tr«atmout 
of Andy divided niAterlai ; Method and appataIus 

tor (P) 

Blackwell. H. A, Fenotitaniuin ; Manufacture of (P) 

Ferrotungsten and other tungsten alloys ; Manufacture 

of (P) 

BUlr, A. W. Ste Lipman, J. 0 

Blair, H, See Paterson, J. H. jaSR. 328 t 

Blair, L. V. D. See Simonson, W. W n48A 

Blake. A. £. See Kohnian, 11. A 

Blake, O. 8. Chemical standards and uidfltafion of 

analysis. Discussion 

Blakeley. W. Stills or pjcheaU'rs for dehydration of tar 

and other chemical purjxises (P) .. .. .. 2174 

Washing coal, coke, or other minerals ; Troughs lor 

(P) 801 A* 

Blanc, C. Tanning ; Process of — — and manufacture 

of tanning liquors (P) 88 a 

Blanc, G. Aldehydes ; Maruifacture of aromatic (P) 44 Ua 

Blanck, E. See Honciunp. E. 8 tx> 4 . 84 1 a 

Blangoy, L. See Dadlstho Anllin iind Soda Fabilk .. 180a 

Blank. W. G. Glass ; Apparatus for di^livcrlng molten 

(P) ;mr.A* 


25T 


Blaw-Knox Co. See Knox, L.L 804 a 

Blaylock. 8. G. .See Stewart, 11. H. 0514 

Bleachers Association, Ltd., and S. H. lliggina. Scouring 
cotton and other \egotaLle yarns and fulirics (!’) 
Bleecker, W. F., and others. Alkalinc-catth metal pnHluct 

(P) 

Alkalinc-oarth metals; Production of (P) .. 

Biel, 11. See Stuart. A. T 

BIci-industrlo A.-G. vorm. Jung und Lindlg, Purifier 
and cooler for liot gases, cspc. lally sulphurous 
gustos from sulphite-ccllulusc factories (P) ,. 

Bleiningcr. A. V. Porcelain; Characteristics of .. 

and F. H. Riddle, Sparking-plug porcelains ; Special 

Bllchfeldt, 8. 11. Rutter fat. coconut fat, i»alm kernel 
fat, and their mixtures : Process for the estimation 

Drying by heat, with mechanical agitation and spread- 
ing, Discussion 

Bllx, R. See Von Kulcr, II 

Bloch, J, J. Chemical compendia and abstracts .. 

I'iitrlle group; Reduction ol the .. 102r, 118t 

Permanganate li<iuors ; l)et('rinination of alkali in 

— . Discussion 

p-Phenylcnediiimine ; Estimation of . DUcusalon 

See Dreyfus. C 7044, 

Bloch, L. Photometer; Unl^er8al 

Bloch, 0. See Renwlck, F. F. 92«a, 

Block, B, Sugar juices ; Separation of scums from 

by (cntrlfuglng 

Block, L. Non-ulcohoUc nudt-bcer ; Manufacture of 

- (P) 

Block, W, Kormal temperature for chcinkal standards . . 

Blockey, J, R. Cliromc tanning liquors ; Investigation 

and W. Walker ami Sons. Chrome liquors and salts for 

tanning, dyeing, etc. ; Manufacture of (P) 

Blogg, J. K. Dlls ; Process and apparatus for oxygenation 
and polymerisation of — - (P) .. .. 81 a, 

Bloom, G. T. Wooden receidadc ; (Tutted - — (P) 

Blount, B., and J. H, Sequelra. Fluorite ; " Blue John " 

and other forms of 183B, 628 a 

Blount, E. See Falk, K. O. 506 a 

Bloxam, A. G. Patents and Designs Bill, 1010, from point 

of view of the patent agent 324R 

Blttoher, H. See Krause, E 8564, 0184* 

Blum, W. Electrodeposlted metals ; Factors governing 

the structure of 

and others. Lead plating from fluoboraie solutions 
Blumenberg, H., iun. Cement mixtures ; Process of treat- 
ing for recovery of potassium comjpounds (P) . . 

Cement: Toxic (P) 

Portland cement ; Process of treating (P) . . 

Poiiunlum ohloriae ; Process of making from cement 

kUn gases (F) 3624 

Poianium compounds ; Apparatus for recovering 

from cement-kiln gases (F) 

Potassium compound s ; Process of recovering from 

waste gases of cement kilns and the like (F) 

Potassium nitrate; Process of producing from 

cement-kiln gases (P) 

Potassium sidts ; i^paratus for recovering from 

cement kilns (P) “ . ; 

Potassium sulphate ; Process of produciim (P) . . 

and COD8truotk>n Co. Btudo acid and sodium 

boiate; Process ol making — <P) .. 

PoUtfshim ofmipounds : Prooeas for recovering 

from waste gases of cement kilns or the like (P) . . 
P^lamlnni compcNiDds; Proems of trsating cement- 
kfia game to recover <P) 

Proeeisior maiBg — <P) 


807 a 

72Ha 
7 28a 
545a 


806a 

17(>a 

722a 


150T 

185T 
504a 
280 R 


07T 

41UT 

, 861 A 

660a 
, 964a* 

GGOa 

554a* 

743a 

82 A 
785a 

, 15lA* 
284 a 


866a 

9074 

3654 

3654 

3654 


3624 

362a 


8624 


3624 

8624 


8184 

862a 


sesa 

g6ta 


Biumenbnrg* H., jun.— erwl. 

Potassium salts; Process of extracting from 

felspar (P) 868a 

Potassium salu; Process of extracting from 

minerals (P) Mta 

Potassium salts ; Process of producing (P) . . 362a 

Potassium salts; Proceu of extracting soluble ~ 

from felspar, etc. (P) 134k 

BlumentUal, F. Water-softcnlng reagent; Process Of 

manufacturing a (P) 116A 

Blyth, L. M. Paper-making machines ; Stiotion couch rolls 

of — (P) aa 

Blyth, M. W.. and T. V. Miles. Bcnrol and other oils; 

Method ami apparatus for purifying and washing 
• or inixiug two Ihiulds of dllrerent sp^lfio 

gravity (P) 24 Ba, 529A* 

Boake, Roberts, and Vo., and T. H. Durrans. Acid anhy- 
drides and chlorldc.s ; Manufacture of organic 

(P) 789A 

Sulphuryl chloride ; Maniifacturo of (P) . . . . 861a 

and others. Esters ; MHUUfact\ito of IP) , . . . 7401* 

See Durrans. T. H. 657 a, 657a, 8464, 0264 

Boberg, T., and Techno-t’hemlcal [.uiboratorles, LBl. Bodlum 

ferrotyanUlo : Method of making (P) . . .. 0024* 

Bock. J. O. Glass vessels ; Pcriiianont marking of . . 287a 

Bdekmun, (). C. Electric Indiu tlon furnaces (P) .. .. 687A* 

Bodinus, F. eontalniim »'lay ; Dctortninutlon of fatty 

soap In 186 a 

Bodmun, J. W, 8oap and pro<cs8 of making the same (P). . IlOA 

Bo<!ck, P. A. Kiln; Rotary (P) 7064 

Boohm, F., LUL, ami (I A. Relld. Drying oils ; Manufacture 
of — from fatty acids <)f llnseetl oil, other drying 

oils or seiul-drying oils (P) 2634 

BoelirluHcr. R. Klcctrmles for galvanic cells ; Metallic 

(ID 3774 

Oil coinposltbui and process of making same (P) . . )86 a 

BOrncr, o. Baking powders, lemonade powders, otc. ; 

Preparation of - - (P) 3034 

Bdesokou, J,, and W. M. Deems. TanulnK ; Mutual 
inlluence on tlie electrolytic conductivity of gallo- 
tannic uclil and boric, acid to connection with the 

comjxwitlon of the ■ - 6064 

and others. Dyeing of cotton with BenKojuirpurin 4B ; 

Inlluonce of some suits on the . . . . 407 a 

Bogaerts, J. Mixing apparatus fur refining ralDcral oils 

with acid (P) 46U* 

Bogaty, IL, and the Philadelphia Textile Machinery Co. 

Drying apparatus (P) SOSA 

Bogert, M. T., Hud J. K. Marcus. AmlnoHavoncs, flavono- 
a/o-/i-riaphtbol dyes, uml otltcr tlavono deriva- 
tives ; Synthesis of — 168a 

Boggs, V. R., and Him plot Wire and ChIjIc Co. Vulcanisation 

of rubber; Accelerator for the (P) .. ,. d70a 

Bogitch, B. See Le Chatelicr, 11 2224, 768a 

Bohn, R. Badisebe Anllin und 8o<la Fabrlk .. .. 28a 

Bohn, K. T. See. Kelley, G. J. 588a 

Bolssier, H. Fuel ; Holld (P) 6654^ 

Bolzaru, R. Burning Inferior or anthracite fuel In any exist- 
ing furnace or automatic stoker ; Metlukl and 

apparatim for (P) 2l4a 

Bokorny, T. En/yines ; Fixation of fonnaldehyde by 476 a 

Hulphite-cclliilose waste liquor ; New use of as 

fertiliser . . . . 218A 

Yeast enzymes . 968 a 

Yeast reproduction ; Light beer und — — , . , , 2004 

Bolam, T. K. .See McBaIn, J. W 2U 

Boland, A. J. Enamelling furnato (P) 177 a 

Boland, F. P. Drying process and apparatus for tcntorlng 

and other macnines (P) 2824 

Bolden, G. L. See Calico Printers’ Association, Ltd. . . 8594 
Bole, G. A Dissociation of carbonate rocks ; Apparatus 

for studying . 6784* 

Boleg, A. See Hchllde, B 2004 

Bolitho, H. Tin ; Roasting and refining Impure — — (P). . 770a 

Bolland, A. Thlosulpluirlc acid ; Microchemlcal reactiona 

of 808a 

Bolling, J. E. Ammonium nitrate ; Effecting and con- 
trolling crystallisation of 860a 

Bollmann, If. Extraction processes ; Filtration method of 
separating dust mechanically removed by solvent 

In (P) 86U 

Bolton, D, C. Furnaces; lAquld-sealed for heat- 

treatment of metals (P) 872a 

Bolton, E. K., and E. I. du Pont de Nemours and Co. Di- 

azotiaation; Process of (P) 948a 

Bolton, E. B. Ceratotheca eeeamoide ; Fatty oil of 207x, 688a 

See Bevis, 0 .62a 

Boman, K. O. See (Prison, 0. F. 8. 668a 

Bombrlnl Farodl-Delfino. Solphurio acid ; Frohoattng 
apparatus for nse in cataiytlo maonfactnrt <n 

(P) 4«9A 

See ChiaravigUo, D 6l4a 

Bonardi, J. P. Pyrrhotite oras; Magnttio ocmcliktiattoii 

WrUmHo; T. 11 11 $*14 
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Bom, W. A< Co»l tad It* ooowTAtlon .. .. . . IMe 

BmU i TiMtm^nt of oort^ln brown ooaii ’ 

or liinUw, to Improve their oAlorlflo value (P) 709 a 
and P. 8t. 0. Klrke, Murface combuetloq boilers ; 

Recent developments In . . .. .. 2281 

and B. J. Sarjant. Coal substance ; Action of -pyridine 

QQ ^ , , , , , . 184r, 752a 

and others. Fuel economy and consumption in manu- 
facture of Iron and steel 365R, 770 a 

Bonis. A. Saccharin ; Determination of In tablet* 108 a 

See Porcher, C 26 a 

Bookwalter, A. K. FJectrlc furnace for smelting ores (P) 422 a 
B oome, W. fl. Electrodes for eloctrlo arc welding and 

metal cutting purposes (F) 827 a 

Bootli, W. K., and Bouth-Uall Co. Electric furnace (P) 150 a, 469a 

Booth. W. K. See Iloborts, 0. H 600 a 

Booth-Hall Co. See Booth, W. K. . . . . 150 a, 469a 

Booze, M. 0. Graphite ash ; Fusibility of — — and Its 

Influence on the . refractoriness of bond clay . . 287 a 

Graphite crucibles ; Properties of bond clays for 638 a 

Borcherdt, W. 0., and New Jersey Zinc Co. Metallurgical 

furnace (P) .. .. 868 a 

Bordas, F. Berums and vaccines ; Preparation and pre- 
servation of by desiccation In an absolute 

vacuum ^ . . 922 a 

Bordas. Hydrogenated oils as foods ; Use of .. 787 a 

Borden’s C-ondensed Milk Co. See Campbell, C. 11. 166 a*, 662a 

Nes Hopkins, M 613 a 

See Taylor, B. K 613 a 

Bomtraeger, A. Potassium bitartrate and calcuim sulphate : 

Reaction between In fermentation of plastered 

grape must 639 a 

Potassium sulphate ; Reaction between normal 

and tartaric acid, and behaviour of potassium 

bl8ul[>hate to alcohol 830A 

Borrmann, C. 11. Kubferschky’s apparatus for distilling, 

washing, etc 521 a 

Washing liquids with liquids 209 a 

Boruttau. H. Gelatin and bone preparations and extracts ; 

Biological value of nitrogenous sub.stauces of 610 a 

BorzykowskI, B. Viscose; Process for production of 

articles from (P) 672 a* 

Bosch, 0. Fertilisers ; Manufacture of from ammonia lOU 

See Badlsche Anilin u. 8oda Fabrik « .. .. 208 a* 

Bose, A. Arseuite titrations of permanganate solutions .. 67 a 

Bosolsohe Klektrizltats A.-G. Electric furnaces ; Process for 

charging closed (?) 643 a 

Bossut, H. E. See Goyvaerts, A 62 a 

Bost, D. A. Rhineland chemical works; Visit to .. 452 r 

Boston Woven Hose and Ruhl)ef Co. .Sics Blerer, J. M. . . 690 a 
B oswell, M. C. and J. V. Dickson. .Sodium hydroxide; 

Action of on carbon inoaoxlde, sodium for- 

nuite and sodium oxalate 72 a 

Sodium hydroxide ; Fusion of with several In- 
organic salts 72 a 

Sodium hydroxide ; Fusion of with several phenols 

and Bulphonic acids a .. .. 69 a 

Boswell, P. G. 11. American potash famine; Passing of 

the 198 r 

Geochemistry and the war a 364 r 

Glass industry of the United States 83R 

Mica schist for lining cupolas and steel converter . . 20 4 r 
M oulding sands for non-ferrd.is foundry work . . . , 826 a 

” Refractory sands for furnace and foundry purposes ; 

Memoir on British resources of , . . 86 r 

BOlworth, A. W. See Van Slyke, L. L 229 a 

Bottomley, J. P. Priming or paint for concrete or cement 

surfaces and other surfaces (P) 647 a 

Boitomley, W. B, Peat ; Treatment of for making 

manure, fodder, etc., (P) 881 a 

Boudet, J. See Nloolardot, P. 235 a, 306a 

Boolware, A. P. See Patterson, W. A 124 a 

Boulware, R. U. See Patterson, W. A 124 a 

Bourcart, E. A., and Comp. Nationals de Matit-res Coloranto.^ 
et de Produits CUimlques. Index yl, its homo- 
lognes, and their derivatives; Manufacture of 

(P) 281a* 

Bonrlon, F.. and A. S5n5ohaI. Chromic hydroxide; 

Evolution of and oxidation of In alkaline 

8(riatlon 104 a 

Bouiquelot, E.. and M. Brldel. Gentiobiose and glyool-0- 
gluoosldes ; Simultaneous biochemical synthesis 

of 164 a 

Loroglossln. a new glnooside ; Discovery of . 

A plication of the bloolieroicai method to the 
study of several species ctf Indigenous orchids .. 337 a 
B ooachkoff, N. and W. Konrbatov. Castings; Process lor 

obtaining dense (P) 642 a 

Bonifleld, W. R., and Nobel’s Expioelves Co. Notrogen 
peroxide and nlkrlo add ; Manufacture of liquid 

(P) 7e3A 

BMtet, R. .Sm Boe. francalse dee Olyoirlnes B4U* 

BoqUb, A.t and A. Senfoiirobe. Jdoohol, eUitt»a&d waUr} 
Bedpgoeal aoinbfitly te wSSm ^ 


Bouyoueoi, 0. J.. and H. X. ttoOooi. Soils ; Deteniiiiaf 
the absoW talk eonteot of by means of tbe 

freeitiig-pokt metbod ItIA 

Bovard, P. ?. Waterproofing fibrous material (F) .. 9 a 

Boving, J. 0. Electric furnace (P) 20 a* 

See Blbby, J 867 a 

Bowden-Smith, B. 0, 011 fuel burners (P) . . . . 766 a* 

Bowen, 0. See Marino, Q 727 a 

Bowen, F. E. W. See Pronk, E. I. 805 a 

Bowen, N. L. Glass ; Devitrification of . . . . 600 a 

Glass ; Identification of " stones " In . . . . 138 a 

Bowen, E. Fuel; Apparatus for production of artificial 

(P) 940a 

Bowie, C. F. Fires; Extinguishing and controlling oil 

and gas 827a 

Bowles, P. E.. Jun. See McNear, F. W 403 a 

Bowman, R. Evaporating apparatus (P) 48 {Fa 

Bowman, S. Concrete ; Permeability of . . . , 826R 

Bowneas, A. 0. Papers ; Manufacture of book from 

wood fibres 281 a 

Boyce, J., and American Cotton Oil Co. Hydrogenation 

of fatty substances (P) 296 a 

Boyd, F. E. Dryers for fruit and vegetables (F) . . . . 021 a 

Boyd, H. T., and Ohio Fuel Supply Co. Olilorinatlon ; 

Proce.w of continuous two-phase (P) . . 804 a 

See Burke. C. R 046 a 

See Oberfell, 0. G 654A 

Boye, B. Electrically heated furnace with vertical shaft (P) 912 a 
B oyer, J. A., and H. E. Bryant. Turpentine-dlstilllDg 

apparatus (P) .. 730 a 

Boyer, 8. See Richards, T. W 224 a 

Boyer and Baiizll. Hypophosphitea and phosphites; 

' lodometrlo determination of 78 a 

Bracewell, R. 8. Adsorption of acids and alkalis by the 

protein molecule ; Chemical nature of the 918 a 

See Tolman, R. 0 918 a 

Brackett, F. W. See Brackett, F. W., and Co 124 a 

Brackett, P. W., and Co., and F. W. Brackett. Screening 

and filtering apparatus (F) 124 a 

Brackmann, K. See Van Duln, C. F. 697A 

Bracq, E. C. Pyrites furnaces (?) 262 a 

Bradford Dyers’ Association. See Wilkinson, E. J. . . 132 a* 

Bradley, A. B. Decolorising carbons; Vegetable 896 t 

.S’ss Peek, Frean and Co 788 a 

Bradley, 0. F. Explosive compound (P) 614 a 

Bradley, L. Gases ; Electrical treatment of (P) 61 A, 97 a 

and Research Corporation. Gas reactions ; ]hx)cees 

and apparatus for effecting (P) . . 490 a 

Sulphuric acid manufacture (P) 74 a, 74a 

Bradley and Vrooman Co. See Davidson, D 142 a 

Brady, E. J. Heat value Indicator for gasworks use . . 988 a 

Brady, I. See Coffeen, J 861 A 

Brady, J. D. See Seibert, F. M 167 a 

Brady, N. P. W. See Anderson, P. A 810 a 

Braesco, P. Silica ; Precipitated amorphous . . 174 a 

Brahm, C., and N. Zuntz. Horn ; Value of fission products 

of as nutrient and foodstuff 802 a 

Bramson, K. Paper pulp ; Utilising dead leaves as stock 

for making (P) lOlA 

Brand, E. E. Furnace; Channel (P) 242 a* 

Brand, J. J. F. Clay working (P) 866 a 

Brander, W. See Alcock, A. U 921A* 

Brandt, L. Iron; Determination of In Iron ores by 

means of permanganate 6d2A 

Brandwood, T. Dyeing and like apparatus; Perforated 

beam for (?) 410A* 

Branson, P. H. See Branson, P. W. 458B 

Branson, F. W. and F. H. Glass for lamp workers ; Pro- 
posed standard formula for 463R 

Brass, W. R. Colouring matters ; Manufacture of and 

lakes therefrom (P) 94SA 

Brassard and Crawford, F. a, and A. Singer. Azo dyestuffs ; 

Manufactnre of (P) 8941 

Brauoher, P. B. Alloy; Soft metal (P) .. .. 686 a 

Brauer, E. Baking powder; Praotloal experiments on 

.^efficiency of 920 a 

Branmilller, W. Leaching roasted minerals (P) . , . . 910A 

Braun, F. See Baraglola, W. I. . . . . 882 a 

Bray, P. De 0. Rosin and alum In paper sizing ; The best 

furnishes of ' , . . 571A 

Bray, S. W. See British Oxygen Co. . .v . . . , 176 a 

Bray, W. C., and other*. Hydroxylamlne ; Volametilo 

determination of ^ — . . 844 a 

Brayihaw, 8. N. See Brayshaw Fnmaoe* and Tools, Ltd.. . 808 a 
B rayshaw Pumaoea and Tools, Ltd., and 8. N. Btnyibnw, 

Fumsow : OU-flred and Inleotor wrott 

ttaeiefor^ 8084 
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H. W, StoadMdi ; OhoiAloal — In t«UUoa to 

kM iMa tad ft«Kl tndM 971 

Bndaabwg, 3. A. W., aad otbon. lodlM and other ohemloal 

pmuots, bromine ; fixtraetlon of from 

ftMweed by dry dietUUUoo (P) . . 577^ 

Br^geat, J. H. Volatile »oi vents ; Continuous process (or 

rooovery of (P) 612 a. 751a, 866 i« 

$4$ Daniel, A 521 a 

Bregnonl, S. See Benolst, 51. 470i 

Brehmer, E. See Traube, W. 6964 

Bremen-Bealgheimer Oelfabrikcn. ConUot nutorlal : Pre- 
paration of a durable for hardening oils (P) 914 a 

Brenan, B. China; British trade In 468B 

Brenchley. W. E. Weeds; Eradication of by spravs 

and manures *. ;i33A 

Bresiauer, P. Oos mantles ; Preparation of — - from cellu- 

l«»o (P) 766 a 

Bressendorf, N. L. See Nielsen, N. P 869 a* 

Brewis, E. T. Refractometry and Its applications in tech- 
nical analysis. Discussion lidT 

Brewster, J. F., and C. L. Alsberg. Nitrogen; Determina- 
tion of in certain se(*d8 and In yeasts . . . . 302 a 

Brewster, T. J. Allcall permanganates, chlorate.", and 

hydrogen ; Process for making (P) . . . . 286 a 

Dlnltrophenol ; Process of producing (P). . . . 812 a 

Breyer, F. Q. See Blagmaster, J. A. 600 a* 

Brldel, M. Poplar species; Application of biochemical 

metiiod to wood and bark of various luemberH of — 695 a 

See Bourquelot, E. 164 a, 3:t7A 

Brierley, W. B. Micro-organisms; Emplo>Tnent of — — 

in industrial chemistry. Discussion . . . . 286 t 

Brlerly, B. R. Se^ Tatro, C. P 869 a 

Briggs, P. H. Chrome tanning Industry. Discussion 209T, 270 t 
S peech at Conference on the chrome tautting Industry . . 264 t 

Briggs, T. R. Electrical eiidoamose * 749 a* 

Brigham, H. M., and American Llnsood Co. Artificial fuel ; 

Manufacture of (P) 700 a 

Bright, J., and Bros., Ltd., and .f. Evans. Coiling, bleach- 
ing, dyeing, sizing, or similarly treating yarns or 

fabrics; 5Iachlnes for (P) 820 a 

Bright, J. W. See Conn, H. J 431 a 

Brightman, C. L., and others, ludicator^ ; Quii.ouc- 

phenolate theory of . Snectrophotouietrlo .Htndy 

of tiie “ end points '* and “ fading " of phenol- 
sulphoi>htlialoiu indicators ,. .. .. .. • 02 a 

Brlglitman. R. Soya bean oil ; A deimlt in refined 

J02R. 120r 

Brindle, R. G ., and Corn Products Refining Co. Indian corn ; 

Product from stoop water from (P) . . 730 a 

and others. Fertiliser (P) 7.34 a 

Brlner, E. Ammonia ; Formation of at high tempera- 
tures 284 a 

and A. Baorfuss. Ammonia ; Formation of by the 

electric discharge 210 a 

Ammonia : Formation of by means of the electric 

arc. Influence of dimlnlahlng the pressure . . 672 a 

and P. NavUle. Nitrogen ; Influence of diminution of 

pressure on fixation of as nitric oxide by the 

electric arc 814 a 

Brink, F. N. See Pratt, L. A 676 a 

Brinkhaus, II. Tobacco ; Denarootislng (P) . . 600 a 

Brlnton, P. H. M.-P., and C. James. Cerium ; Deter- 
mination of In tlie presence of other rare eartlis 

by precipitation as ceric iodato 663 a 

Brioux, C. Ammonia ; Absorption of by superphos- 
phate. Ammonium superphosphate .. .. 381 a 

Bristol, W. H., and Bristol Co. Metals ; Preventing 

oxidation during melting of (P) . . . . 827 a 

Thermo-electric couple (P) 849 a 

Bristol Co. See Bristol, W. » 827 a, 849a ’ 

British Aeroplane Varnish Co., and 8. E. Groves. Dopes or 

varnishes for aircraft construction (P) 648 a 

and J. G. Ward, Cellulose esters ; Solutions of (P) 678 a 

British Carbonizing Co. Ses Oarbutt, W. 0. . . . . 872 a 

British Cellulose and Chemical Manufacturing Co. See 

Cumbers, F 769 a 

British Dyes, Ltd., and others. Aclil liquors from explo-slves 

works ; 5Iethod of treating (P) . . . . 555 a 

Extractors, dyeing machines, or tlie like (P) . . . . 62 a 

Filter-press fP) . . 241 a 

Fuming sulpnurio acid ; Production of high strengths 

of (IM . . . • . • ■ • • • • • 861 a 

Plrric acid; Manufacture of (P) 480 a 

Sulphur dioxide ; Manufacture of pure (P) 764 a 

Sulphurlo acid ; Recovery of unoxldlsed su^ur dioxide 

in lie contact manufacture of (P) . ■ 817 a 

Tank for transik^ing hydroohlorlo acid or otlier corro- 
sive liquids by rail, road, or water (P) . . S18 a 

5ss Bobbison, B. 894 a 

Brliiah Bmallllte Co., and J. N. Goldsmith. Dopes ; Manu- 
facture of (P) 378 a, 47*a 

BeitiA 

•patbio iron ore for use in m a nnfa ctnre of — — - (P) 176 a 
B dtUk PoMi Oo., Ud. GatMt, C. .. MtA 
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! Brttlih Xhomioft-Hpaston Oo., tul., aad J, J. Aih, Bteotrio 

! aro fnraaoee (?) MOA 

and J, Gray. Glass ; Devloes for dlioliargtni predeier* 

mlaed quaatitlea of from glaisfuniaoesfP) 769A 

Brittain. B. H. Aluminium flares Mis 

BrUeli. W. J. See Oo-operatlva Wholesale Society . . . . IMa 

Broadbent. A. L., and others. Propellant powder ; Ptooset 

of making (P) 60iA, TASaA 

Broadhurst, II. M., and others. Celluloid or leather { 
Manufacture of material suitable for use as substi- 
tute for snd fnr like purposes (P) . . 60flA 

Broas, R. S. See Sage, E. R. 94flA 

Brock, F. P. See Redman. L. V flA7A 

Brockbank, J. Abrasives; PnHluctJon of artifloisl 

In the electric furnace 4$8» 

Broderick. E. F. See Charles, P. F IOa 

Brookby, H. E. Potassium r()mpt>und8 ; Process of pro- 
ducing (P) 868 a 

Brooke, F. 11,, and T. Twynam. Refractory bricks and 

blocks; Mainifuctuie of (P) 0S6 a 

Brooke. J. N. Picric aild and other products of nitration; 

Continuous production of (P) . . . , 608 a 

Wa$lo add ilqnurs from manufacture of explosives; 

G-oncentration or ovaimratton of (P) . . 08A 

Brooke, N. See Brooke.s Chemicals, LUl 604A, 670 a 

Brookes Cheuitoals, Ltd., and N. Brooke. Acid-resisting 

tanks, conduits, and the like ; (‘'onstructlou of 

(P) fl70A 

Picric acid or otlwr ]tr«ducts t>f nitration ; Continuous 

process and plant for production of (P) , . 604 a 

Brookfield, 1>, See Tylor, J., and Hons .. .. 182 a, 226A* 

Brooks, A. P. See Tolman, R. C 276a, 89Ia 

Brooks, B. W. Furnace ; Regenerative for reheating 

metals or smelting ores (P) .. .. 641 a 

Brooksbank, J. See JIadlield, R, A. 410A 

Bioomflold. F. II. Rublier compound ; Manufactura of an 

Improved — (P) 162 a 

Brophy, O. Electric imlu<1i(m furnace (P) .. 876A 

Brcwlus, A. M. Hewage ; Apparatus for aerating (P) 167 a 

Brotherton and Co., an<l others. Kulphur colours; Manu- 
facture of hlack (P) 629 a 

Broughton, 11. E. Zinc; Electrolytic deposition of 

from sulphuric acid chamber sludge . . . . 269A 

Brousson, R. P. Oas; Manufacture of (?) .. .. 7 Ua* 

Brouwer, G. P. Btrlegler’s reagent for removing excess of 
load from clarified inulasses ; Com|>usitioD of the 

precipitate i)roduced In the preparation of ,, 299A 

Brown, A. J. Fermentation Industries ; C/ollold chemistry 

In the ISA* 

Obituary 2781 

.SVfl Donnan, F. G. 749 a 

Brown, A. W. (k)ndeDHcrs and coolers for steam and oibmr 

fluids (P) 16U 

Brown, C. L. See Websicr, K. H 848A 

Drown, 0. W. See Clark, R. W 678A* 

Brown, G. H. SaggHf clays and mixtures 176A 

Brown, G. P., and ('ombustlon Improvement Co. Com- 
bustion of furnace gases ; Device for causing 

(P) 166a 

Brown, 11 . P. Concrete and similar cementitious materials ; 

>letbod and apparatus for mixing (P) . . . . 866 a 

Brown, J. M . and National Ei^losive Corporation. Bx- 

l)lo8lve ; Plastic chlorate (P) 6&9A 

Brown, J. W. Metals ; Apparatus for recovering from 

scrap (P) 60U 

Brown, K., and Condenslte Co. of America. Ciilorination ; 

Apparatus and process for (P) .. .. 804 a 

Brown, M. T., and G. W. Boutherland. Condenser (P) .. 124A 

Brown. P. F. Sewage ; Metiiod and apparatus for treating 

(P) 197a 

Brown, R. de 8. See Chubb, L. W. SH^OA 

Brown, R. P., and Brown Instrument Co. Transformation 
points; Method and apparatus for determining 

_ (P) IWA 

Brown, T. T. See Thompson, H. A. 2414 

Brown W. A., and F. 8, White. Hydrocarbons ; Separation 

of from water (P) 621 a 

Brown, W. H. See Jacobs, W. A flMA 

Brown Boveri A (k>. A.-O. Crucible furnaces lieated by 

’ means of multipliase electric current (P) . . . . 648 a 

Brown Co, See Moore, H. K. 719 a 

See Richter, 0. A 696A 

Brown Instrument Co, See Brown, R. P 169A 

Browne, C. A. Polarlsoopes equipped with an international 

scale of 20 grms. ; Construotton of . . . . 6994 

Syrups and molasses derived from sugar cane; Com* 

position and caloriflo value of . . . . 91fli 

and G. H. Hardin. Sugar ; Lorn of molstare from milFiei 
rt —^dX^t methods o| ,, 

BiowBe,?. L. Glues; Water-resMeal r. 
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Browningi C. P. Ph<»to*«iignTl 0 f (P) 118 a 

Browniag, K. C. Befnetrometry and Its sppllcAtloDi Iq 

teehnloAl siulysis. Plscumion Ii9r 

Browning, P. E. S^^ Portor, L. E 92ttA 

Brownlee, B. U. Hydrocarbon oils ; Processor treating 

(P) 621 A 

Lubrloating oils ; Manufacture of (P) . . . . 62U 

Brownlow, B. S. Centrifugal separators (P) 804 a 

Brownsdon, If. W. Chemical standards and unification of 

analysis. Discussion 25T 

Colloidal platinum : Application of to the pre- 
paration of high resistances 203R 

Broxburn Oil Co., and B. 11. Fin Hater. Bituminous shales, 
cjiunel coals, and the like ; Utilising residues 

from — — (P) 892 a 

Brlinn-Kdnigsfelder Mastdilnenfabr. der Maschinen- u. Wag- 
gonbaufahr.-A.-d. Hlmraerlng vomi. H. D. Schmid. 

See under Schmid. 

Bruett, B. M. Foo<l can/iing ; Utility of blanching in . 

Effect of cold shock upon bacterial death rates . . 195 a 

Bruhl, P. T. Brass ; Corrosion of in sea water . . 257 a 

Lime as a settling agent in the cyanide process. . . . 583 a 

Bruhn, K, Tar lubricating oil 405 a 

Brummer, A. P. W. Textile fibres ; Production of 

from grass, rccMls, straw, etc. (P) 458 a 

Brune, 0. Resins, fats, and oils ; Process of extracting 

from cellulose, wood pulp, and paper pulp (P) 357 a 

Bmnkhurst, C. See Hopkins, M CBJa 

Brunner, K. Magneslmn hydroxide; Influence of am- 
monium salts on precipitation of . . . . 461 a 

Brunner, J. T. Obituary 277 r 

Bryan, H. See Davis, R. 0. K 946 a 

See Waggamau, W. H 75 a 

Bryan, J. K. See Aldrich, C. H 424 a 

Bryant, E. 0. Potash supply ; A new 360T 

Bryant, 11. E. See Boyer, J. A 730 a 

Bryce, J. A. See Zimmer, A. A. A 370 a 

Bryson, T. A., and Tothurst Maclilno Works. Centrifugal 

machine (P) y98A 

Drying machine ; Centrifugal (P) , . . . 705 a 

Bubunovh'i, P. See Von Piirth, 0 22 a 

Bubble-Column Corimration. See Towne, R. 8 328a 

Buchanan, G. H., and Amerlc^m Cyanamld Co. Hydro- 
cyanic acid ; Process of rocoverlug (P) . . . . 946 a 

Buohmann, A. G. See WInkelman, W 951 a 

Buchner, G. Waxes ; Chemistry of 871 a 

Buchner, M. Washing and cleaning process (?) . . 714 a* 

Buckley, H. and .1. K. Wood vats or tanks (P) . . . . 314 a* 

Buckley, J. E. See Buckley, H 314 a 

Buckley, J. P. See Holland, E. B 790 a 

Buckley, W. Sewage-shidgo ; Apparatus for filtering — 

(P) .. 694a* 

Sludge-press (P) 806 a 

Sludge-pross plate (P) 806 a 

and P. S. 8innatt. I'oal gas ; Improved methods for 

analysis of 889 a 

Buckner, G. D. (Irab grass {Digitaria sanguinalis) ; Com- 
position of ash of ,as affected by the 8<*j> on 

which It Is grown . . ' 910 a 

Buckner, 0. 8. See Saxe, C. W 14 a 

Buddeus, W. Roasting and chlorinating cinder, ores, and 
metallurgical products contaliiiug copper and 

sine (P) 148 a 

Bueb. Nitrogen compounds ; War-time production of 

in Germany 219 a 

BAhrer, A. Dryer for clay wares (?) 636 a 

BUhring, 0. Gases ; Apparatus for purifying by 

passage tlirough narrow silts (?) 887 a 

Busier de Florin, H. Leaching ; Continuous counter- 

current 487 a 


Buell. W. H. Prhnlng charge (P) 742a 

and B. I. du Pont de Nemours and Co. Primers ; Charge 

for ■— (?) 660a, 742a 

Priming charge (P) 060 a 

Buerger, 0. B., and Atlantic Refining Co. Oil stUls; 

Method of operating and removing coke 

therefrom (P) 49 Sa 

Bugnon, P. Llgnified plant membranes; New method of 

selective staining of 202 a 

Bohier, H. W. Coke-oven (P) 940 a 

Buhr, J. Condenser (P) 2a 

Bullook, B, R., and Eastman Kodak Co. Photographic 

toning process (P) 168 a 

Bmneke, 0. 0. Sulphonat^ oils ; Interpretation of anai^Ms 

of 

Bunker, R. U. Wai from augar'cane; Proceei of re> 

oovering (p) 6 ««a 

Bunker ffltt M SnlU'van Xlnh^ and Oonoentratina Oo. 

Be* Lanon, 0. L. „ 80 a 


Bnnie, K. Deisau Tertloel gaa retorts; Bfleleney teirts 
0® •' . . . . . . . . , . , . 

Gm retort systems : Comparison of 

Glover-West and DesMu (1912 model) vertical gas 


retort! ; Comparative teata on , . 616a 

Wgnite ; Production of gas from 2481 

and K. Crakd. Calorific value of coal gas ; Determination 

of with Junkers* gas calorimeter .. 890a 

and A. V^iehoff. Gas producers ; Standard tests on effi- 
ciency and economy of .. .. 890 a 

Bunsel. H. See Hack], H 135 a 

Burd, J. S, Soil constituents ; Rate of absorption of — — 

at successive stages of plant growth . . . . 956 a 

See Stewart, G. R, 231 a 

Burdou. M. M. See Burdon. W. M. 614 a* 

Burdon. W. M. Furnaces ; Liquid-fuel for melting 

brass (P) 504 a 

and others. Furnace ; Llqu id-fuel (P) . . . , 614 a* 

See Burdons, Ltd 41 a 

Burdons. Ltd., and W. 31. Burdon. Furnaces; Oil-fired 

glory-hole aikl like (?) . . . . .41 a 

j See Burdon, W. M. 614a* 

I Burgan, W. Sec Winder, B. W 556a 

j Burge. W. E. Saccharin; Effect of on oxidation 

I processes In the Ixxly . . , . . . . . yg 

■ Burgc.H«. C. F.. and Burgess Batterj' Co. Drv cells ; Manu- 

I facturo of (?) 587 a. 952a* 

I Burgess, G. K.. and H, Scott. Iron ; Thermo-electric 

j measurement of critical ranges of pure , . 417 a 

I Burgess. L, See Barnett, M 12 a 

j See Standard Oil Co ’ . . * 175 a* 

Burgess, ?. S. Soli biological data ; Can probable fertility 

I be pre<ll(:te<l from — - ? 473 a 

j Burgetw, W. E. Fuels ; Process and moans for heating or 

vaporising liquid (?) 891 a 

Burgess Battery Co. Electric batteries; Dry and 

method of making them (?) .. .. C86 a 

See Burg(;s.s, C. F 587 a. 952a* 

Burg«!ss Laboratorltis. C. F. See Storey, O. W 818 a 

Brnhorn, E. (fooling and condensing tower ; Combined 

atmospheric (?) f. . . . . 164 a 

Burke, C. R.. aud others. Magnesium nitride; Process for 

pnxiucing (?) 946 A 

Burke, O. D. Gas analysis ; Bubbh^r for . . . . 58 a 

Burks. E. G., and N. Hayes. Coal washings ; Settling 

ai)paratus for (P) 65 a 

Burnett, C. Wiwhed coal and the ljkf 3 ; .Means for ex- 
tracting water or otlier liquids from parti- 
cularly applicable to flue coal for coking (P) . . 754 a 

Burnett, E. E. RadlophoGvgraphy ; Negative plate sub- 

si ItuU;.** for •— — • (P) 389 a 

Burnham, (f. B. Potassium eliloride ; Process of rocoverlug 

from saline watsus (P) . . . . . 134 A 

Potassium srsilum sulphate ; Recovering from 

saline liquors (P) . . , , q 45 a 

Burns, H. A. Separation of susiwnded particles from 

giiseous borlios ; Electrical (P) . . . . 61 a 

See Huntington, Hcberleln, and Co 521 a 

Burr, E. G. Alloys ; 3Icthod and apparatus for produchig 
— - from volatile! substances, or metals, and other 

metals (P) 422A. 828A* 

Burndl, B. A. Sodaramonium sulphate. Discussion .. lOlT 

BurrD, 31. 0. Filters for gasoline (P) 809a 

Burroughs Adding 3lachine Co. See Finlay, H. E. . . 261 a 

Burrows, F. R. and J. G. Explosive compound (P) . , 481 a* 

Burrows, J. G. See Burrows, F. R. 481 A* 

Burt-Gerrans. J. T. See Thorold. F. W 946 A 

Burton, G. Turpentine still (P) 3.30 a 

Bury, A. E. Ne# Bury, K 857 a 

Bury. E. Alcohol ; 3Ianufactiire of from etlwlene . . 470 r 

and others. Distillation of organic materials ; Recovery 
of gaseous products from plants for destructive 

(P) 867a 

Busau, A. Filter working In manner of a filter-press (P) . . 854 a 
B usch, M. Halogens in organic compounds; Determina- 
tion of by catalytic reduction . . 57 a 

Bush, H. J. See Huntington. Heberlein, and Co 521 a 

Busolt, E. Carbohydrates of vegetables (carrots, green 

840i 

Busvold, N. Bismuth compounds and metallic bismuth; 

Manufacture of free from arsenic (P) . . 8fl7A 

Butcher, A. Carbon dioxide analyser (P) 100 a 

Butler. A. H. E. Mixing pulverised dry earth for brick 

making ; Apparatus for (P) 416 a« 

Butler, 6 . S. Nitric acid ; Obtaining concentrated 

on an Industrial scale from liquors containing this 
acid and water .... 99 * 

Nitric acld^lphmlc acid-water and nitric acW-water; 

Resolation of the systems on an Indastrhu 



Bailor, J. R. See Kodf, 0. P 

Bailor, T. H. Floordoth add llnoloaiit: History and 
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Bttttenw^ a iUUwilvet; ^ 

0^) .. .. »7a 

Btttterworth'Judaon Corporatfon. St$ Jonc*. W. B. . . ^771 

Buxbauin^ J. Gunpowder ; Proce» ot manufacturing 

^ 840a 

Buxton* G. H. See aork. E, W e78A* 

Bycre. J. J.. and Products Syndicate. Impregnated and 
coated Rh<H‘t of flbroua material, and proiTna of 

producing the aarac (P) 170^ 

Byl, A. J., and N. B. Kolkmeyer. Tin: Investigation by 
meana of X-rays of the crystal structure of white 

and grey . II. Structure of white tin. III. 

Structure of grt'y tin 004^ 

Bynm*. F. O. Steam heating of ovens niul tlu' like (V) . . C'iA 

SuiKTheaters for air, vajKJur. or gas (P) 070a 

By-Products Manufacturing (_Vi. SVe Huff, F. .. .. Oiu 

Byrom, T. 11. See Cliristophcr. J. K 60 r 

By waters. 11. \N'. ('ocoa and chocolate 81 R 
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Cable, I). E, Sec ^lahood . S. A. , . . . . . . . O.^iSa 

Cabot, 0. L. See Cromuictt. C. F 7 :.a, 400a 

Cadbury Bros, See Barr»nv. L. 710 a 

Cadman, J. Atmospherie conditions in hot and dee]) 

mines; Jteitort of committee on eontrol of . . 348K 

Cadwcll, V. A., and Electric Kailwuy Improvement Co. 

Elcetric furnace (P) 294 a 

Cadwtdl, 8. M,. and (1. lA'avclI. Gold ; Determination of 

CHi>cchdly in animal tisaue.s . . . . . . 150 a 

Caln.J. C. Intcr-A Hied Chemical Federation. 1 dHcusslon . . 21*21 

intermediates; Manufacture of ■ - - Discussion .. *258T 

Cain, J. K., and L. C. Maxwell. Carbon in steel ; Electrolytic 

renistance. nu thiMl for dctcmilnlng . , * . . 77 Ja 

and J'J. Pcttijolin. Oxygen in iron and steel ; tVifioil 

study of the D-debur m(!th(sl for determining -- - 1109 a 

Calder, W. A. S. See Cliancc and Hunt 498 a 

Culder. \\. J. IlHirifying and (lisinfectiug air ; Ap)>aiatu.s 

for (P) 197 a 

Caldwell, M. See Shoriuan, 11. v' .. .. 051 a 

Calieo Printers' Association, and (t. L. BoKb'H. |)i>itig 
machines for textiles ; Doll-licad bearings lor steajii 
< ylliKiers of - (1*) .. .. .. .. .. b.,9A* 

and E. A. Fourneaux. Aniline lllack ; Production of 

upon vegetal)le t< vtile iiltres, silk llbies. or mixtures 

of same (P) 400a 

and F. llolK'rts. Illcaeliing. dyeing, or similarly treating , 

textile and otlier fabiics in the open slab- (P) . . 5;12 a i 

Washing, saturating, and slinlluiiy treating textile j 

fabrics and yarns in roiie form ; Macliiues for -- I 

(P) 897 V ' 

and otliiTS, Gums for pnjduction ot thlekcniiigs for calico j 

atid otlier textile i»rinting and flulslilng ; Tr<*atment 

of insoluble natural — (P) 10 a j 

Printing coloured discharge olfects on eotton fabrics ] 

or yams (P) 10 a | 

California Alkali Co. JSee Watson, J, Jt 940 a j 

Cull in, T. 8ul{)huroU8 acid ; Volumetric determination of | 

— . Discussion 9<5T 

and J. A. 11. Henderson. p-Phcnyleuediumlne ; Estima- 
tion of — — 4«>8T, 43:iR 

and others. Sulpliates ; Estimation of la presence 

of organic sulphoiiic acids . . . . . , 410 t, 43:iR 

Culvert, G. (.’atAlytic reactions, e.q., prcxluction of aldehydes 

from ulccrtiols ; Apparatus for (P) .. .. 794a 

Formaldehyde; Apparatus tor priKluclng - - (P) .. 511 a 

Vegetable extracts ; Manufactuie of (P) . . . , 590 a 

Calvert, H. T. Efllucnts 103R 

Calvert, J, See Macdonald, D, B 4O0A, 400 a, 893a* 

Calvert R. P., and others. Boric acid ; Proccs.s of obtaining 

from mixtures containing iiorates (P) . . . . 631 a 

Boric arid ; Production of metliyl borate and from 

crude sodium nitrate (P) .. 031 a 

Cambridge, A. 8., and L. Nelson. Gas-producer (P) .. 80lA* 

Cameron, F. K. Alsace potash industry ; Present jiosltlon 

of the 397 r 

Caramen, L. Desiccating air for blast-furnace use (P) . . 19 a 

Campbell, A. *' Petroleum refining ” 13‘2R 

and W. J. Wilson. Parafliu wax and Its manufacture *24R, 127 a 
C ampbell. A, A. Platinum gauze used as catalyst for oxida- 
tion of ammonia. Table of weights and active 

surface of platinum, air space, etc 410 a 

Wire cloth and Ito adaptability to the chemical Industry 853 a 
C ampbell. C. H„ and Borden’s Condensed Milk Co. Milk ; 

Apparatus for producing dried (P) . . - . 052 a 

Milk ; Dried and method for producing the same 

(p) 160 a* 

Campbell. D. F. Electric furnaces; C*hange-over switch 

for (P) »52 a* 

5 s# Gow, C. C .. •• 426 a 

CampbelU B< D. Caicium foert^ and alumlnaU; Mixed 

r cryiials ot • « * » * * *78a 

Steel i.Decarbnrlsatton of trith li|dK)ftti *, .. 772 a 
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CMH>belt. J., and B, CNovnr. Vegetable food producU; 

Manufacture ot (P) 780A 

Campbell, J. E. 5#« Auld, B. 0 681 a 

Campbell. J. S, Vulcanisable oomposltion having ooni- 

minuted leather as a base (F) 4781 * 

Campladl. N. See Paterson. C. C 136 k 

Campbell. T. B. See 8 taudley, W. K 70 a* 

Camus. E., and others. la'ml acetate ; Preparation of 

(P) 803a, 03U* 

Camus, .V. See Dingubanll, E. 41lA 

CftinUs. E. Cnirium anil magnesium : Determinatiou of 

— in dllfcrcnt Riilliic solutions .. .. 169A, 707A 

Camllot, 0. Ball mill and sifting device (P) ClA 

Kilns or simft furna^'s ; licvlcxi for continuously dU- 

cliiirglng (P) 750A 

ruiailot. E. Portland cement 41Ta 

Candy. F. 1*. Filters for piirlflcutiou of Ihiulda ; McUkhI of 

cleansing (P) 7DU 

Mater; filtration of - (P) .. .. 26 a 

Cannan, H. K. See llullllmrton \V. D 952a 

Cannon-Swetwen tVj. See KiTincr, M. ,1 622 a 

Caiu^nlca, M. Glyrcrol in wine ; Determination of . . 114A 

t.’ai»Hll 8 , C. Caulking of iron tuU's IIiiwl with acid-roslstlug 
material for conveying corrosive gaw's and iiuulds 

887a 

CapjeniaMg, 11. tVmciit-miiklng )ual* i lals ; 'J'rcatmcnt of 

<^‘) 77 a 

Capps. J. If, See Taylor. G. B. . . . . , . , . flVia 

Ca])Htaff, J. G.. and Fasiman Ko<hik Co, Colour photo- 
graphy (P) 

Phofograplilc p<rsllivc firlnts ; .Mrfhisl of and article 

lor making (P) 5 I 8 A 

Carborundum Co. Bcfiadory uitirlcs; Manufacturo of 

(!’) 416a* 

NVf Utzpatrlck, J g30A 

See Hutchins, O OaiA. 643 a 

See Martin, 11. C OaOA 

See Power, H. it 686 a 

See Tone. F. .1 305 a. 608A 

Curcano, L. Acetyl \aliit* of oils ; Dcterrniiwtlon of tl »0 

- - ^ . . 087a 

Carlisle, P„ atal A. W. iiurlK>id, 'lVm]H'rlng ovens or 

furnaces (P) .. .. .. .. 19 a 

Carlson, 0 , F, H. Ib'artli funuu'cs ; .Mctiiod of oiicratlng 

BUf>criH’)iM«I — (P) 164a 

Nitrogen <w)m|M>undH ; .Manufacture of ■ - from 

carbides (P) 263 a 

and oUkts. Furnace lor t llccling reactions ladwom one 
or more solid Hui^stano^s and one or more gaseous 

substauois ; Stirring )lcvie«t for (P) . . . . 662 a 

tDrIsou, (). 1. See Carlson, D. F. S. . . . . , , . , 662A 

t'armichael, T. B. See Turnlmll, A 1661* 

Curmody. Sugar ; Production and conHunii)tion of 

within the British Empire. Discussion .. 311T, S14T 

Carnot Ite Reduction fk). Sec McCoy, 11. N 286l 

Caroii, H., and D. Rojuet. Manganoso salts; Sensitive 

reaction of 6741 

Oxalates; Speelflc colour reaction of ,, .. 662 a 

Caron, M. H., and Research C-or]M>ratlon. Silver ; Extrac< 

tion of from ores (P) 4241* 

Carothers. . 1 . N.. and W. H. Bosh, Ptiosphoric acid ; Direct 
preparation of tTystalHacd - - from fumes wn- 
talulng oxides of j)l)OBimorUH (P) . . . . . . 76 a 

.Sfc M«*rz, A. R. . . . . . . . . . . 76l 

t'ar])cuter, C. Boiler plants ; Economical management of 

small . Discussion 242T, 248T 

Steam : Production of from low-grade fuel. 

Discussion 239T, 240r, 24lT 

Surface combustion liotlcrs. Discuaslon . . 284 t 

Carpenter, 0. W. See Coward, 11. F 1261 

Cari)enter, II. H. Refrigeration apparatus (P) .. .. 80ii 

CariJer, J. B. Mineral oil ; Production of (P) . . . . 621l 

and T. G. Tulloch. Solvents for rublier and animal fats ; 

Preparation of from mineral oils (P) . . 276A 

Carr, F. H. Brltlsii dyestuff Industry. Discussion . . . . 264r 

Harrison Memorial lecture 417R 

Intermediates; Manufacture of . Discussion .. 2M9 

liCthal gases ; Manufacture of In Germany . . 

Syntlietlc drugs 269r 

Works chemist ; Post-graduate training of tlie . . lOSft 

Carr, H. O. See Croft, C. M. . . .. .. .. ,, 246 a 

Carr, J. Sm Peek, Frean, and Co 788 a 

Carr, 0., and B. W. Doming, BvaMratlng liquids ; Method 

and apparatus for (P) 6711* 

Carr, E. li. See Bpltzcr, G 788A 

Carrier, C. F., jun. Electrolytic chlorine cell ; The 

Nelson illA 

Carrier, W. H., and Carrier Engineering Corporation. HjT- 
groicopic materials; Method and apparatua tot 
drying, conditioning, and regnlatii^; tot molatan 

content of (?) 6 U 

Carrier Engineering Corporation. See Churrier, W. B. ^ 

See Btocey, A. .. .. .. tIIa 
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Oftmithon, J. H., and Co., and others. Separating oil from 

watw; Apparatna for (P) ®38 a 

Otfflon, 0. C. Iron ; Manufacture of (P) 182 a 

Opon-hearth and reverberatory furnaces ; Conetniction 

ofroofuof (P) .. •• •• •• 504 a 

Reverberatory fuma(*a ; Proceaa for treating ores and 

metals in (P) 874 a 

Carter E. G. See Greaves. J. E 2»7 a, 690a 

Carter, P. E. Sft Harrison, J. B. P 739 a 

Carter, H. R. " Spinning and twisting of long vegetable 

fibres (flax, hemp, Jute, tow, and ramie)'* .. 2&8R 
Carter, J. £., and others. Impregnation of permeable 
materials, e.g., leather, with liquid or plastic 

materials (P) 732 a 

Carter, P. H. Eertllisor materials ; Manufacture of 

(P) 24a, 333a 

Carter, S. R. See Frankland, P. F 163T, 182 r 

Cauburl, V. Tannage of hides with Iron salts . . 547 a, 732a 

Case, H. N. Paper tearing resistance tester . . . . 160 a 

Case, T. W. Electrical resistance ; Light reactive and 

method of forming tiie same (P) . . . . 831 a, 912a* 

Electrical resistance; New comytouna showing variable 

under Influence of liglit (P) 870 a 

Resistance element (P) 470 a 

Resistance ; Variable (P) . . . . 470A, 470 a, 054a 

Case Manufacturing Corp. See Muckic, T. W 147 a 

Cash, W. C. Fuel of the briquette typo (P) 764 a 

Castelll, 8. T. 8. See Cortliesy, J. 11. . . 626 a, 665a, 810a* 

Castor, H. Heat insulating material and process for making 

the same (P) 142 a 

Catee, L. C. See Chora. Works formerly Sandoz . . . . 624 a* 

Cathcart, P. H. See Cohn, E. J 88 a, 334a 
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Trinitrotoluene and other nltro compounds ; Process for 

washing (p) 442 a 

See Holley, A. E 148 a* 

Chandler, C. F. Perkin Medal presentation proceedings . . 121T 
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within the British Empire. Discussion . . 310T 

Chaudhurl, T. C. " Starch and cellulose ; Modem chemistry 

and chemical Industry of ” 182R 
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Rose, C. A 

China Sugar Refluing Co„ and others. DecolorUlug carbon ; 
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and II. Kahlor. Molybdenite ; Optical and photoclectrlcal 

properties of 763 a 

Cobwcll Corporation. Oils, fats, and other greases ; Extract- 
ing from garbage, house olfals, and other refuse 
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Nitric acid and ammonium Bulpliate ; Manufacture 

of (P) 680 a 
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Coffey, 8. Linseeti oil : Ellcot of heating under 

pressure and Us bearing on lltho oils" .. 472 r 

Cofflgnler, C. See Nlcolardot, P 378 a, 954a 

Cofman. V. Chaulmoogru oil ; Acidity of . . . . 781 a 
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in . . 834 a 

Bread ; Measurement of fire acWlty of . . 88 a 

89$ Henderson, L. J 33iA, SSia 


PAOl 

Coker, B. 0. Drying by heat, with roedianical agitation 

and spreading. Disoussion 183T 

Coke Oven Conitructioa Co. See Marr, T 673 a 
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Dextrose and loevulosc ; Utilisation of by higher 

I plants 3.32 a 

Invertasc ; Preparation of a very active solution of 50 a 

and A. Chaudun. Invertasc ; Infiiiencc of viscosity 

on the velocity of hydrolysis by . . 550 a 

Sucrose ; Enxymic inversion of . Influence of 

the reaction products on sfK^ed (»f liydrolysls 957 a 
! and M, Lebcrt. Sucrose ; Action of neutral salts on 

I inversion of by acids 298 a 

and 0. LR’vln. Aldose sugars ; IX'h'rmlnatiou of 

1 by titration with iodine in alkaline iiiedlura .. 381 A 

; Collett, E. Ammonium iwrcbloratc ; Manufacture of 

I (P) 500a 

I Collliw, C. C., and C. A. Stevens. Sulphur; Separation 

I of — - from furnace gases (P) 8GlA 

; Collins. E. F.. and Gcncrul Electric Co. Electric furnace (P) 46 a 

! Electric resistance furnace (P) 644 A 

Terai)cralurc control apparatus for elcctrk; furnaces 

! (P) 149a 

I Collins, W. 1). Enamel ware ; Acid test on — — . . 903 a 

i and W. F. Clarke. Zinc oxide ; Leiul in i)harma- 

ccutical 233 a 

j Collls, N. P., and Collis Products Co. Desiccating liquids, 

i e.g., milk; Apparatus for (P) .. .. 960 a 

j Collla Products Co. See Collis. N. P 960A 

Colman. H. G. Beiir.cne and toluciK' In judrolcum : 

I Ksflmation of . Discussion 42T 

I Cyanogen comi>onnds in coucentratctl nnimonia 

liipjor : Estirnutlon of . Disc\i.ssk»u . . 45 t 

and E. \V. Yeoman, Aromatic hydrocurlams la j»ctrol ; 

Determination of — - * 82r 

I Benzene, toluene, etc. ; Determination of in 

; coal-tar and similar products, and in the inter- 

I mediate products of tiir distillation 57 t, 152t 

j SiMiiit oxide ; Valuation and analysis of - - . . 103 A 

I Colombo, 11., and others. Furnaces, gas producers, and 

the like (P) 611 A 

Colquhoun. R. D„ and Parkesr llu.st-rroof Co. of Anurica. 

j Rust-proofing iron and steel (P) 727 a 

1 Colquhoun, W. See Marr, T. . . . . . . . . 673 a 

j Colson, L. Gasifying carbon matter ; Api>juatus for 

! completely (P) 62t>A 

j Columbian Enameling and Stamping Co. S/'e Cooke, R. 1). 820A 
I Colvocoresscs, G. M, " Nleu ’’ steel and its matmfacture :126 a 
I Combustion Keotmiuy (3or]>oratioM. See Griudle, A. J. 808 a 
1 Combustion Improvement Co. See Brown, G. P. .. 166 a 

j Combustion Katlonellc, 8oc. Anon. La. Furnaces burning 
i jowdered combustible ; Regenerative metallur- 

1 gleal — - (P) 604 a 

! Pulverulent fuel ; Combustion of (P) . . . . 890 a 

I Comey, A. M., and E. I. du Pont do Nemours and Co. Ex- 
plosive, and process of i)roducing same (P) .. 555 a 

I Comment, P. Zinc suliihlde ; Preparation of anhydrous 

I (P) 630a 

: Commercial Electrolytic Corporation. See Levin, D. . . 414 a 

! Commercial Research Co. See Eldrcd, B. E 512 a 

; See McElroy, K. P. 479.A* 

j Corap. des Forges de Chatlllon Coramentry et Neuves Maisons. 

[ Iron ; Manufacture of basic pig (P) . . 726 a 

' Corap. G6n. d’Electro-Chhnic do Bozel. Hydrogen ; Pro- 

i ductlon of (P) 536 a 

! Comp. Natlonale de Mati^res Colorantes et do I’rodults 

j Chimlques. See Boun^rt, E. A 281 a* 

Comp, des Prod. Chlm. d’AlaU et de la Camargue. Acetai- 

I debyde; Preparation of from acetylene (P). . 740 a 

Acetic acid ; Preparation of from acetaldehyde (P) 739 a 

; Benzeneraonosnl phonic acid ; Preparation of — — (P) 405 a 

Monochloroacetlc acid ; Continuous preparation of 

from trichloroethylene (P) 846 a 

i Tetrachloroethane ; Preparation of symmetrical 

(P) 847a 

Trichloroethylene; Preparation of from tetra- 

chloroethane (P) 847 a 

i Comstock, A. L., and American Rubber Co. Rubber goods ; 

j Process and apparatus for vulcanising (P) . . 188 a 

Comstock, D. P., and Kalmus, Comstock, and Wescott, D^c. 
j Photographic colour printing (P) . . . . 234 a, 848a* 

i Condenslte Co. of America. See Brown, K 304 a 

Conder, G. M. Superphosphates and the like; Apparatus 

for use in excavating (P) 191 a 

Conerty, P. F. See Skidmore, C. J. 454 a* 

Confectionery Ingredlenti, Ltd., and others. Vanillin; 


Mannfacture of (?) 


740a 



rAOl 
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€onIey, J. E. Cuprodetcloixite ; TreatraeDt of for 

cop r recovery of vanadium, lead, and 

^ anadln^e ; Treatment of for recovery of lead 

and Vanadium 

Conn, H. J., and J. W. Bright. Ammoulflcation of manure 
in Holl , . 

Conner, ; Determination of the value of agrl- 

Soll acidity as alfected hy inol.Hture conditions of the soli 
Connolly. J. .1. Huff, W. D 

Connor, J- H. ^Fertiliser, etc. ; Process of making artltlclal 

Fertiliser; Process of manufacturing from blasV- 

lurnaco flue-duat (P) 

Connstein, W Glycerin ; >rannfHcturo of ferment At ion 

, ,,“7. ^'ermany during the war 

and K. Lddecke. Glycerin ; Preparation of hv fer- 

mentation 

Cono\er, C., and H. D. tilbbs. Aiithraiiulnone ; Manu- 
lacture of (P) . . 

Phtballc anhydride ; Purltlcatioii of crude — ■ — (P) 

Gibbs, H. D 70A*, 70.V 

Conover, C. G. Spltrer, t>. .. .. .. .. 827 a 

Consolidated Liquid Gas Co. .See Sncllliig, W. 0 2ljA 

Consortium fiir Klektrocbemlsobe Ind. .See Kbriich, V. .. ti2UA 
Cook, F. J Cbemlcal standards and unlllcailon of analvsis. 

Dlscu.s.sion . . . , ‘ ‘»',t 

Cook. 11. V. 


421a 

539a 

431a 

47a 

112.1 

901a 

85a 

85a 


091a 


495\* 

riOOA 


.See IJhllngcT, K. If. 


Cook, S. J. Paint pigments : 

merit 
Cooke, G. N. 


198 A 


their history and develop- 

121U. 1:{7T 

.Sea Lawrence, W. P 810 a 

Cooke, R. 1)., and Columbian Enameling and Stamping Co. 

Enamelled ware ; >.anufa( tiire of (P) 

Cooke, U. T. .See Blackmore. W 

Coolbaugh, M. F., and J, B. Read. Ores and concentrates: 

Procc'ss of treating (P) 

Coolldgc. W. 1)., and General Electric Co. Vacuum : Method 

of protluclng and malntalulng lu X-ray 

tubes (P) 

X-ray apparatus (P) 

Coombs, F. A. Australian tanning materials, and 

manufacture of sole-leather 70? 

Coombs, F. E. White sugar; Manufacture of plantation 

hy the nulphltatlon process 549 a 

iooper, 1’., G., and E. A. Griffiths. (Jases ; Electrically 

heated apparatus for evolving from liquids (P) 751.4 

Cooper, E. A., ami J. A. Howard. Albuminoid ammonia; 

rest for 4 ;u}a 


820 A 

443 a 


828 A 


240 a* 
022a 


or)8A 

642a* 

, 951a 

190 a 
230a 
014a 

285a 

816a 

687a* 


Cooper, H. C. See Garner, J. B. 

Cooper Co. Alloys (P) 

Cooper Hewitt Electric Co. See Keyes, F. O. .. 150 a, 

287a, 317.4, 698a, 643a 
4o-operatlvG Wholesale Society and others. Cocoa butter; 

Heodorising and decolorising - - (P) 

See. Martin, G 

Copaux, H. Coal; U till.sat Ion of waste — 

Giuclnum ; Method of treatment of beryl for extraction 

of — — 

Giuclnum oxide; Manufacture of . . ! ! ! 

Cope. F. T. ,Sm Bally, T, F 123 a, 291a, 291a, 

Copelin, A., and Edison 8wan Electric Co. F.lectric Incan- 
descence fliamont lamps (P) 455 a 

Copisarow. M. Trinitrotoluene residues and their utilisation 

for explosives and sulphur dyes 118 a 

Copper Products Co. Se« Merritt, M. M 291 a 

Coppln, N. O. 8., and F. Holt. Monocblorobenzene ; Deter- 
mination of In mixtures containing benzene. 

monochlorobenzene, and dlcblorobenzcne .. 140n 

Cordcs, K. Manganese ores ; Blast-furnace treatraeut of 
low-grade 

Cornec, E. Ashes of marine plants ; Sfiectrographlc studv 
of . . 

and G. T’rbain. Double salts and complex salts; Cryo- 

scopic investigation of In aqueous solution . . 

Corning Glass Works. Glass ; Borosllh^to for use as 

a Alter to produce daylight effects (P) . . 

Glass ; Potash for use as a Alter to produce day- 
light effects (P) 

See Gage, H, P 324 a 

See .Sullivan, E. C. . . 

See Taylor, W. C *' ’’ 255 a‘ 

Corn Products ReOnlng Co. See Brindlo, R. G. . . 734 a, 736a* 

Cornu, M. J. Mercury vapour iucandetcence tamps 

(P) 622a 675a 

Cornwell, C. Ores ; Apparatus for electrically treating 

(P) .. 869a 

Corrosion Extraction Co. See Bankln, H. D 490 a 

Corsalli, W. Spectrum anai>*8is; Determination of con- 
stituents of molten steel and other moltmi materUa 

by means of (P) 504a 

Cortese, E. Furnaces for roasting orea and like (F) . . 10a 


NAME INDEX. n 

^ won 

OorUai, C. Refrigerating apparatus (?) gOU 

Corthesy, J. H., and S. T. 8. Castollt, Coal dust or/and the 

like ; Keans to generate gas or gases from 

^ (P) W5a 

DlatUlation of liquid h4'drocarbons and Hpparat 4 i 8 

therefor (P) 5fi6a 810a* 

Cosden and Co. See Francis, C. K 7Ua 

Costantlno, A. Mercuric salicylate; Determination of 

mertMiry In S38a 

Coste. J. H., and E. T. sht-ll)<)urn. Milk; Electrical con- 
ductivity of - - 14011, 484a 

Cottrell. V. <}. Address In acknowledgment of Perkin 
^finlnl . . 

Speech at Atiuual Dinner 245T 

Condeloii, M. Ascension pipe stoppages 618a 

Coulson. and Westinghouso Kl<H*trle and Manufacturing 
<5). Metals ; Ueclulmlng turnings of readllv oxl- 

dlsable (P) 202a 

Courtaiild.s, Ltd , and .1. E. Criggal. bmilrtlng nozzles for 
tisc lu manufact ure of strips and tne like from viat'OiMS 
or oMier slndlur celhdoso solutions (P) .. .. 407a* 

Cousin, K. Photographic plates; Inffuence oi moisture on 

the »enHltlvent‘S.s of - .. ,, flpA 

Photographic reduction by msaii.s of an acid potassium 

bichromate batli U8 a 

Covert., E. C. Pulvi.rtih*nt fuel ; Mi'tho«l and ap])Aratns 

for feeding - (P) 214a 

Coward, H. F.. and others. luAammabllity of gaseous 

mlxttire.s ; Dilution limits i»f — .. lS6a 

Cow burn. W.. amt W. H. Cow burn and Cow pur. Carboy 

hampers or crates (P) 212 a 

Cow’burn and Cowpar. W. H. See Cowburn, A. W 212 a* 

(‘owie, G. A. CNanuniide and dlc vanodlantlde ; Decompit- 

sltlon of - in Mio soil 380 a 

Cow per-(*o)es. S. o. Aluminium and Its alloys ; Process for 

rendering more durable (P) 779 a 

Cov. A. See Spemer, A. C 710A 

Cox, G. E., and American (’yanamid Co. Calcium 

cyunamldo ; Apparatus fur making (P) 333A, 946l 

Calcium cyanamide ; Proces.s fur making——- 

(P) 41.4, 383a 

Cox, H. E. Ether; Estimation of small quantltlci of - 

In ethyl alcohol .. .. .. 117 a 

Cox. J. W. .See Rein, L. E 1671 

Coyle, J. A. Alloy steels for helmets and armour . . . . 582l 

Crabb, W. Creosote oil ; Separating and purifying — (P) 848A 
Crabtree, .T. 1. Pbotograplile dexeloper sludge; Nature of 

ft i99A 

and Eastman Kodak Co. Photographic imago ; Colourod 

and process of iirorluclng Ham© (P) .. .. 6081 

Cracknell, U, J. See Ransomes and Hei)ler, Ltd. 63l 

Craig, A. Tin alloys; Analysis of .. 8651 

Craig, G. 11, See (Jarrow, J. W 3Lll 

Craig, R. A., and others. Ether ami alcohol ; Recovery of 

- from vai>our-laden air (P) 6181 

j Hordness of metals and other materials; Means for 

j ascertaining the (P) 6651 

I Craig, T, J. I. Molsttire In gases; Measuring small 

quantities of — Discussion 95l 

j Permanganate liquors ; Determination of alkali in 96T 

I p-Phenylonedlamlno : Estimation of . Discussion 410* 

j Sulphates ; ICstlmation of — in presence of organic 

j Bulphouic adds. Dlscuision 411* 

1 Sulphurous acid ; Volumetric determlnutton of 6lR, 96* 

j and P. Si)ence and Sons, Ltd. Chromium and Iron cora- 

iMjunds ; Manufacture of for use in dyeing, 

I etc. (P) 104 a 

! See Spence, P., and Sons 7161, 7581 

j Craig, W. M. Sec Richards, T. W 221i 

, C’rnm, T. B., and Fergu«f)n Furnace Co. Conveyors for 

j furnaces ; Aluterlal (P) 491 a* 

I Cramer, M. See Phitc.t. A. 302l 

i Crane. F. D. Guncotton and tho like ; Method and appar- 
atus for treating (P) 604 a 

! Crane, J. K., arid The Arlington Co. Cam])hor ; Process for 

purifying (P) 657i 

I and others. Camphor ; J'urlfleatlon of — (P) . . . . 696l* 

1 Crane and Breed Manufu( luring Co. See Davoran, M. F. .. 909l 

Cranfleld, W. Gas ; Low-grade 707l 

Craven, A. B. Linseed oil ; Polymerised and oxidised . 

Discussion 104? 

and The Yorkshire Dye ware and Cliemlcal Co. Linoleum 

and the like ; .Manufacture of (P) . . . . llOl 

Linoleum and linoleum cement (P) 2631 

Craven, A. D. Air-flltcr (P) $061 

Creighton, H. J. M.. and B. Franklin. Sewage ; Electrical 

treatment of — . The Landreth direct oxidation ' 

process 7891 

Cremer, F. Tar and sulphur ; Manufacture of a fine powder 

containing (P) 813 a 

Cr6mleu. V.. and A. Lepape. Carbon dioxide ; SepMttkm 
of pure . by solidification, from a gaseous fix- 
ture 900A 

Crespo. M . See Foumeau. B. . . .... . . SS$a 


. 56rtA 

17a 

221a 

360 a 

410a* 

416a* 

.579a 

579a 
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Criggal. J. £. 

Ortqneboeii/, 0. See Camuji. E 

CrM'DWs. B. 0. See Hafct-IUlttlmann. F. . . 
Crltchley, Sharp, and 1'< tlow, and II. Hepwortli. 


CwUlngijr, L. A., and J. A. Workman. Timber-preaervlng 

oompoiltlon (P) ^ * 

See CourUulda, Ltd 

. , 363a. 631a 

.. 381A 
Hardening 

and tempering wire (1*) 184 a* 

CritUII, K. G. See Muagravo. J. L 390 a 

Crittenden, E. C. iSeij M<’Hrid(?, B. 8. .. .. .. •• 100 a 

Crockatt, A. J., and K. H. Forster. Moisture in gaaes ; 

Device for measuring small quaniltica of ..61B.05T 

Croekatt, W. C. Electrically Indicating the preaence of 
saline, alkaline, or acid impurities in liquids ; 

Means for (P) 930 a* 

Crocker. C. See Crocker, C. W 183 a 

Crocker, C. W. Zinc ; Manufacture of (P) . . . . 827 a 

and C. Crocker. Ziuc dust ; Increasing the production 

of from sjHiltcr retorts (!’) 183 a 

Crocker, W., and G. T. Harrington. Catalase and oxidase 
content of seeds in relation to their dormancy, age. 

vitality, and respiration 

Croft, 0. M., and others. Gas liquor ; Method and means 

for treatment of (P) 

Croll, J. T. Paper ; Manufacture of waterproof (P) . . 

Crommett, C. F., and 0. L. Cabot. Air ; Apparatus for 
liquefying and separating it into its con- 
stituents (P) 

Separating mixed gas. e.g.. air (P) 4iH)A 

Cron, E. Q, See Brcdeuljerg, J. A. W. 677 a 

Croneborg, P. M. See Nastukoff, A. M 37 a 

Crookes, W. Obituary 14 (>r 

Crosby, E. L. Electric furnaces (P) 870 a 

Crosfleld, J., and Sons, and T. P. Hilditch. Acetaldehyde ; 

Manufacture of (P) . . . . 3H8 a, 440a, 740a 

Croslnnd, P. F. See Hawley, A. E 859*, 850 a* 

Crosland. T. P. K. See British Dyes. Ltd 02 a 

Cross, C. F., and E. J. Bevan, Cellulose ; Treatment of 
fibrous for prcHluctlon of hydrated derivatives 

(P) 

Cotton cellulose : structure and constitution .. 

BafQa and cutocelluloses ; eomiHisltlon and constitution 249 a 
S al l>ark {Sfuirea robu^ta) and some physiological problems 250 a 
and C. Dreyfus, SaiK)nificatk)U of esters; Processes of 

hydrolysis or (P) 427 a 

and others. Colloidal tannin compounds and their appli- 
cations 264 a 

See Fine Cotton Spinners* and Doublers' Assoc 769 a 

Cross, D. See Illntoul, W. 340 a, 340a, 613a. 614a*. 55r)A*. 660 a* 

Cross, R. Hydrocarbon oils ; Transforming heavy 

into lighter hydrocarbon oils (P) 404 a* 

and F. H. Timing. Alunlte ; Process for treating 

(P) 463A 

Crosslcy, T. L. llosln ; Determination of melting ix)lnt of 


47a 


245a 

70a 


75a 


458 a 


Crosslcy. W. Eggs ; Treating powdered or other dried - 
to render them emulsiflaMe (P) 


180a 


385a 


Crossno, C. M. Evaiwratlng pan (P) 613a 


... 

Curmei 0. 0., Jun., and Union Carbide Co. Acetaldehyde 

and acetic acid ; Method of preparation of (P) 846i 

Acetone ; Proocai of preparing from acetic acid (P) 847 a 

Acetylene ; Electrochemical method and apparatus for 

producing synthetic from organic liquid (P) . . 847 a 

Ethylene ; Mfethod of preparation of pure (P) . . 847 a 

Ethylene dlchlorido ; Process of preparing from 

ethylene (P) 847 a 

Propylene dlchlorido ; Process of making (P) . . 848 a 

Curtis, C. F. Acid pots or like vessels ; Composition for 

manufacture or lining of (P) . . 107 a, 614a* 

Curtis, R. Sulphuric acid ; Manufacture of by the 

Grlllo process 369 r 

Curtis, R. B. Su Waksraan. S. A 118 a 

Curtiss, R. Sulphuric acid oont-act plants ; Effect of wwling 

burner gases on catalytic action of platinum in . 

Discussion 196 t 

Curtman, L. J„ and B. R. Harris. Tartrates ; Tost for 

depending uiM>n the formation of the copper- 

tartrate complex 221 a 

and D. Hart. Acids of group I, ; Systematic procedure 

for detection of 062 a 

Cutler, C. A. Varnish ; Process for hardening (P) . . lllA 

Cutler, D. W. Soil protozoa 956 a 

Cutler. S., jun. See Dcllwik, C. 415A 

Cwach, J. See Stoklosa, J. . . . . . . . . • • 113 a 

Czak.6 E. Hydrogen sulphide in gas mixtures ; Tltrl- 

metric estimation of — . . . . . . . . 761 a 

Refractories employed In construction of furnaces; 

Thermal conductivity and specifle heat of as 

a basis for thermo-technical calculations . . . . C34A 

See Bunto, K S90 a 

Czensny, R. Water ; Determination of free carbonic acid in 

476a 


D 

Dafert, F. W. v. See Von Dafert, F. W. 

Dagnall, W. Parchmcntlscd or like i>uper ; Manufacture of 

(P) 283a 

Dahl, N. Refrigeration of fish and other foods (P) . . . . 788 a 

Dahm, H. L. Acetylsallcyllc acid 157 a 

Dakin, H. D. Amino-acids from oaseinogen 196 a 

Dalcn, G.. and Ameriwui Gasaecumulator Co. Gas dissolved 

in liquid ; Storing mass for and method of 

proauclug the same (P) 566 a 

Dalnias, D. See Tsakalotos, D. E 235 a 

Dalton. J. See Elliott, S 84 r. 342a 

Dalton. R. F. Aititiclal fuel compositlor; and process (P) . . 711 a* 
Dalton, R. W. Trade of Western Samoa, Tongan Islands, 

and Fiji Islands ; Report on . . . . . . 336 e 

Damard Jyacquer Co, See Potter, H. V 834a 

Dame, P. A. Hoffman, E. J 555 a 

Damiens. A. Ceric oxide ; Carburatlon of . . . . 174 a 

Dana. J. D. See Goltra, E. F. 184 a, 467a 


Crow, W., and J. C. Schaffer. Fur< ace (P) 241 a 

Crowe, T. B., and Morrill Motallurgloal Co. Precipitating 
metals from solutions ; Process and apparatus 

for — (P) 20 a 

Crowell, W. J., jun. Steam How ; Calorimetiic method and 

apparatus for measuring - - (P) 751 a 

Crowther, C. Fish meal as a food for live stock . . . . 735 a 

Crowther. Mofsture in gain's ; Pleasuring small quantities 

of . Discussion 95 t 

Permanganate liquors ; Determination of alkali in . 

Discussion OTt 

Sulphurous acid ; Volumetric determiimtion of . 

Discussion 06 t 

Cruser, F. V. D. Fairburn, W. A 200 a 

Cullen. Q. £.. and R. 8. Hubbard. Sodium hy]KM'hlorite 
solution (Dakiu's solution) ; Electrolytic prepara* 

tlon of dilute 385 a 

Sodium hypochlorite solution (Dakin’s solution); 

StabUlsatlon of dilute 385 a 

Cumbers, F., and British Cellulose and Chemical Manu- 
facturing Co. Fabrics; Covering and producing 

tautnoss of . especially applicable to aeroplane 

wings or other aircraft components (P) . . . . 769 a 

Cummlng. A. 0. Iron ; Rupture of cast in contact 

with mixed acid 31T 

Camming, J. D. See Qarrow, J. W SllA 

Conningbam, K. A. Liquid mixtures ; Separation of 


Cunnlimham. M. See Fina Cotton Spinners* and Doublers* 

^^•soc. 769A 

Curblshtay, & L» Lampblabk : Manufacture of (F) . . 546a 

Curie, J. A., and W. BeUar. Buyers for liquid fuel (P> . . 674 a* 


Curley, J. A. Metalt_dtfferfng In grades; Txwm for 


Danckwardt, P. Oasolino ; Apparatus for making 

from crude oil (P) 810 a 

Dandridge, A. G. See Moitou, J 406 a 

Danduraud, F. See Nlcolardot, P 707 a 

Daniel, A„ and J. H. Brigeat. Ether, alcohol, and acetone ; 

Recovery of from gaseous mixtures (P) . . 52lA 

Danncel, H., and Elektrizitfitswerk Lonza A.-G. Mercuric 
oxide ; Process and apparatus for manufacture of 

llocculcnt (P) 676 a 

See Elektrlzitiltswerk Louza A.-0 451A 

Dauuer, E. Gloss ; Pletiiod aud apparatus for forming 

sheet (P) 405 a 

Dapontfe, D., and T. F. Newman. Ziuc-vapour rustprooflng 

(P) 827a 

Darblshire. F. B. Sugar beet seed 21 b 


, Darling, E R., and Ellis-Foster Co. Bismuth ; Production of 

j (P) 951a 

and Essex Laboratories. Inc. Titanium oxide ; Process 

of making (P) 818A 

Darling, P. Q., and E. 1. du Pont de Nemours and Os, Salt- 
boaring ores ; Apparatus for obtaining salts from 

(P) 76a 

: Darrassc, J. L. Carbon oxychloride and other substances ; 

I Catalytic apparatus for production of (P) . . 74a 

Danin, M.. and Hoppers Co. Paint or varnish and method 

1 of making same (P) 8S4A 

Faint or varnish and paint or varnish ingredient (P) . . 879a 
Reeln; Manufacture of from crude solvent naphtha 


See Bperr, F, W.. Jun 46a, 2C3a. 379a*, 804a 

Daadiavsky* P. G. See Johnson, T. B 661 a" 

Da^v»,E,B. ^Blbeiro da Silva 607 a 

Daiao,L 8mBado,XA. .. * 3??^ 
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*^***' *tiili^“'i|S)'" ‘ hydrogen 

W5d N. K. Chatttf Jeo. Exploaion ; Temperature of ^ 

for endothermic substances . . 
and H, K Mitter, Grlgnard reagent ; Action of halogeni 

on the and replacement of halogen atoms bv 

one another _ ^ 

and P. 8. Varraa. Nltrophcnols ; Production of 

from amino compounds by means of nitrous gases 

Trinitro-oomwuud ; Process of producing from 

phenol (P) 

Dauphin, L. Silica bricks and their manufacture 

Dave, T, P. Castor oil ; Manufacture of medicinal (P) 

Davenport, A. See Fred, E. B 

Davenport. J. Sulphur dioxide : Balanccnl process of ex- 
tracting and desiccating - from solution (P) 

Daveniwrt Engineering Co, See Gill, F. E 

Davey, W P.. and General Electric Ca). Japan ; Non- 

innammable and proce.ss of making same (P) 

Japan ; Proc-ess for making and applying (P) 

David, W T Explosion phenomena; Effect of carbon 

dioxide In intlammable gases on 

Gaseous explosion ; Origin of radiation in a 

Gaseous oxpIoHiona ; Factors limiting the maximum 

pressures developed in 

Davidson. I)., and Bradley and Vrooman Co. Waterproof 
cement, and method of producing it, (P) 

Davidson, J. Oll-cakcs ; Machines for forming (P) 
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7C«A 

879a 

2:i2A 

405a 

305a 

13(U 

025a 

840a 

945 a 

038a* 

370a 

330a» 

707 a 
807a 

fl7U 

142a 

226a 


Davidson, J. G. Tar fog; Electrical precipitation of 

from gas 316 a 

Davidson, J. If., and W. E. S. Turner. Glass ; Solubility 

of clay in 13 gA 

Davld.H>n. W. B. Gas and liquid contad apparatus (P) 562a* 

.Vet! British Dyes. Ltd 764a. S17a. 861a 

See Liversedge, A, J 07(*a. 800a 

Davies, G. L. See ZImincr, A. A. A 379a 


Davies, J,, and W. II. Jones, lleat-iiisulutiug chambers. 

walls, floors, and ceilings ; Munuiacture of — (P) 602a* 
Davies, J. II. Oxy-acetylonc welding 145a 


Davies, J. W. KmuLsIflcr and clarifier (P) 


Davies, W. E. Distillation, gasification, and the like 
of oarbonaceotLs materials and separation of 


volatile matter therefrom (?) 711a 

Fuel ; Preparation of lit briquetted form for 

ullllsjitlon In c»rl)onl«atlon. etc. (P) . . . . 626 a 

Daviis. W. K. See 'Jliomas, II. G 6-lOA, OuOa 

Sie Thomas, II. S, .. .. ., ,, 328 a* 

Davis. A. E. Pulverisers (P) 661 a 

Davis, A, V, Sec JInll, C. M 12 a 


Davis, C. E., and M. T. Harvey. Denatured alcohol ami 
Mutcr ; Determination of freezing-point curvtts 
and deirsities of mixtures of — . . , . 434a 

Davis, C, T.. and A. Rogers. Antiseptic and gcrmlcldul 

tablet (P) _ 791 a. 


Dtwwn, H. M. Qlauber^i salt and luli ;>huri6 acid ; Pro* 

duction of from nitre cake and other acid 

sixllmn sulpbatej (P) 385 a 

Sodammonlum Aulnhate. A new ferUtber, Utittiatlon 

of nitre cake in fixation of ammonia , . 28h. 08 t 

Sodammonlum sulpliate ; Production of from 

I /. other aeld scxllum sulpliates (P) . . fifilA 

t . A. Mountfonl. Phenol aud o*. m*. and p-croioi ; * 

Freezing points of mixtures of . . . , Mi 

1 lienol and the isomeric crcsols ; Kstlmatkin of 

in mlxturea ()8A 

Day. D. T. JlydrocnrlKin pnalucta ; Extra< tlon of 

^ Irom shales and coals (P) 848A* 

See JU*ed. V. / SlfiA* 

Day. F, W. F. See Eaton, B. J 11 1 A, 8S9f 

Day, J. K. See Evans. W. L. . . ,, .. .. 703 a 

Dayton .Metal Products C'o, Nrc Mldgley, T., Jun. .. 868l 

D’C'osta. F. J. See Rakshit, J. .N 207R. 87fiA 

iH^actJu, M. Sec Anders<.>n, F. A. .. .. .. ,, SIOa 

Denkin, R. H. Brass Ingots from hwarf ; .Analysis of 420 a 

Dean. H. See British Dyes, Ltd 355 a 

Dean, R. H, Blue powdv r formation ; Effect of sodium 

chloride ou lu r.iue smelling 684 a 

18'ar, C., aud The Mlrls Ste<“l Go. Steel ; Mamifncturo 

of (P) 371 a. 871a, 642a* 

Do Bus, W. J. Arfiflciiil stone having characteristic mark- 
ings t)f mitural prodmt ; Production of (P) 048 a 

Deliout, A. See Plnct, A 074 a* 

De Biuyn. J, Edible oils and fats : .Moans for Imparting 

a definite flavour and aroma to (P) .. HOa 

Decarrhre. IL See Pa seal. P. 860 a 

De, Gew. J. A. Paper pulp ; Process of sizing (P) . . 497 a 

Resin size; Process for making - (P) .. .. 330 a 

Wood-preservaflve and process of making same (P) 77 a 

Wu(Kl-j)reservRtlvo treatment (B) 77 A 

Deerms, W. if. See Btk’sekcu, J 606 a 

Deerr, N, Bagasse ; Aj^parufus for maccruf lug (P) 43 Ha 

KvaiHirator (P) 125A* 

De-fco Lopez, A. See under l>opcz. 

Dt! Florin, D. B. See Bulkier do Florin. If. 

D( franco, P. id ilk prc'scuved by addition of potassium 
blehroinato ; J>('termliiatlon of lactose and protein 

In 475 a 

De Godon, F. See. Malihe, A. . . . . . . . . 062 a 

Do (trousseau, E., and A. Meogue. tbeoa and waste 
prcKluets of chocolate nmimiaf tnri' ; Proce.s 80 H for 

treating - - (1‘) 25 A, 156 a 

Deguide, {!. See Giselet. li 404A* 

Dehn, E. See Beckmann, E. . . .. .. .. 646A 

Dchno. A. I.. G. Paraffin wax ; Process and apparatus for 

purifying crude (P) 404A 


Davis, C. W. Nickel ores ; Treatment of low-grade 685 a 

Tungstic oxide ; Reduction of — — 260 a 

Uranium ores : l>eterminaf ion of silica In — - . . 778 a 

Davis, D. I Refrigerating machlne» (P) 64 a* 

Davis, E. W. Magnetic ore; Apparatus for treatment 

of (P) lft4A 

Alagnetic ore washer (P) 900 a 

Davis, F. ML Flue-gases from cement kilns, etc. ; Treat- 
ment of - — (P) 602 a 

Davis, G. K. Coneentratloii of sulphuric and other acids; 

Apparatus for (P) 628 a 

Davis, H. N,, and W. R. Twigg. Crucible furuacc^s (P) 224 a 
F urnaces; Regenerative gas-fired - - — <P) . . .. 209 a 

Davis. H. S. and M. D. Vapour pressures ; Apparatus 

for estimation of (P) 965 a 

Vapour pressures lu gases ; Determination of (P) 744 a* 

Davis. J. D. Nitric acid ; Concentrating and apparatus 

therefor (P) 718 a 

and J. 0. Fairchild. Coal analysis ; Methml of least 

squares applied to OHiiniaiing errors In , . 603 a 

Davis, L., and If. M. Merkcr. Pepsin ; Chemical changes 

In the purification of 230 a 

Davis. M. D. See Davis. 11. 8 744 a*. 965a 

Davis, N, B. Apatite as substitute for bone ash In pottery 140* 
Davis R. 0. B., and II. Bryan. Ammonia ; Process for 

recovery of (P) 946 a 

Davis, E. W., jun. Alkaline-earth nitrates and hydrogen 

sulphide : Manufacture of (P) . . , . 046 a 

Davis, W. A. Indigo plant; Effect of superphosphate 

manuring on the yield and quality of the 248 a 

Davison, W. M.. and 0. C. Riddell. Sintering machine (F) 868 a 

Daviaon C3o., A. 9. See Meyer, A. P 465 a 

Davisson, B. S. Ammonia distillations ; Scrubber for 448 a 

and J. T. Parsons. Nitrogen; Determinatkin of total 

. including nitric nitrogen, in soils . . . . 882 a 

DaVoian, M. F.. and Crane and Breed Itanafactorliig Co. 

Bleotioplating*; MetiKid and apparatus for CP) 900 a 

Dainraoii, B. Nitric add; Xanttfadors of .. 78 a 

If itrio add ^s» fot oss in numnlksItiM of (F) tSCA 


De Jong. A. W. K. Geranlol content of cltrone.lla oil ; 

KHtlinatlon of U»o . . . . . . . . 232 a 

Dclacourt. A. F.. and 8oc. Amm. Ital. Glo. Ansaldo A Co, 
Fertillsi'rfl ; PnK es.s of making phospho-potasslc 

(P) 48A 

De la Grandvllle. II. J. L. M. de la G. See Roy. C. .. 788 a 

De Luroquette, M. Baeterh IdaT notion of sunlight (total 

white liglit and {tartlal or colourtsi llgliis) .. OOA 

Dc las FnenBrs. J. Smla ; Process for treating natural 

(P) 0304 

Dc I>a«kl and Thropp Circular M'oven Tyre Co. See Thropp, 

J. E 715a 

De Laval Separator O). See Snyder, F. S 64A 

Delavalle. See Bettluger 50A 

Delaware Chemical Engineering Co. See Du Pont, F. 

I. 305a, 681a 

Delemar, A. Muocdincae ■ New methods of employtnent of 

■ — •• Am> lo ’* process of alcoholic fcrineuUtlon 874 a 
D clf, E. M. Cabbage; Antl-Hcorbutic value of . Anti- 

scorbutic and growth-promoting properties of 
raw and heated cabbage . . . . . . lOlA 

and R. F. Skelton. Cabbage ; AntI-scori)utlc value 

of . Effect of drying ou the anti-scorbutic 

and growth- promoting i»ropertlc« of cabbage .. 194A 

See Chick. If 840 a 

Delius. G. See Tatro, C. P 8«0l 

I Dellwlk, C., and 8. Cutler, jun. Hydrogen; Recovery 

of from a mixture of hydrogen with air (P) 415A 

I De Long, N. Peat; Process of treating (P) .. 709 a 

Delpecb, J. Flameless powders 878 a 

Powder B; Pure 706 a 

Dc Mallmann. Chlorine-hypocblorous acid-sodium hypo* 

hlorite ; The system 4dlA* 

Demtng, E. W. See Carr, 0 dTlA 

Demmler, P. B., and Westlfigbouso Electric and MtMe 

facturing Co, , ABoyt ricb in pboraboms ; Fiocm| . . 

ol manufootuiing gwtsOte pb^Mdes cc 

Denonssy, E. S*4 Ifogiosime, t. I^A 
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Dempster, R. and J., ltd., and J. M. Uallingall. Hydrogen j 
Apparatus for carrying out a process involved 

In manufacture of (P) . . 

Hydrogen gw plant* ; Heat-controlIlng means for 


Hydrogcn-nittklng plants ; Process relating to reducing 

operations In (P) 

Water-gas ; Adaptation of dust or like arresting means 

to plant for manufacture of (P) • • • ■ 620 a 

and W. F. Rodger. Ous diverting valvo of rotating 
tvt)e for use with i)uriflcrs and other gas apparatus 

(F) 310a* 

Demp.Hfor. H.. and Sons. JAd. See Toogoo<l. II. J. .. 351 a. 755a 

Denbigh, Karl of. Proceedings of Oonfere.ncc on production 
and (v)nsiimptlon of sugar within inc Dritish 

Kmplre 2H7 t, 300T 

Dcndrlnos, A L. Iron, steel, and like metals or tools or 

articles made therefrom; Protecting from : 

oxidiitlo!» wlien lioatod to a high temperature (P) 640 a ! 

Denham, If. G. Cadjulum sulmxhie ; Preparation of r)34A i 

J.rf>ad ; Sub-acetaD^ and suh-aulj)hato of . . . . 220 a i 

Denigts, G. Alkaloids and adrenaline ; Application of 1 

the a|)omor]>hin(i reaction of Grimlx‘rt and Leclire i 

to .SO.tA 

Disniuth comiKiunds ; Micfoehcmlcal reaction of — 003 a j 
CaUx'hol and adieanalliie ; Reaction of . . , . 73rtA i 

Jx*ad ; Mlcrochcnilcal (letcrthm of — .. .. 920 a ■ 

Stovaine and cocaine ; Mlt^rocheinlcal Identincatlon i 

of 198 a ! 

Denis, W’., and A. S. Minot, Cow's milk; Non-protein i 

nitrogenous constituotits of 093 a i 

Lead ; Determination of minute amounts of - — in 

urine, fsneos. and tissues 698 a ' 

Milk : Determination of the non-protoin nitrogenous 

eonstltuonta of -- - .. 301 a i 

and others. Milk; Non-protein nitrogenous constltuenl.s 

of human 735A 

Denning, A. D. Factory manager after the war ; The 41 k I 

Dennis, L. M. llvdroxy compounds of aromatic hydro- i 

carbons ; Manufacture of (P) . . . . 943 a i 

and J. P. Koller. Selenlc acid and copper selenate. Dc- } 

toctlon of tellurium In presence of selenium . , 634 a 

Denny, H. 8. See Dailey, (’. W 322 a, 414a, 719a j 

Dent, J. H., and United Alkali Co. Gas scrubbers ; Appara- 
tus for use III distribution of liquids In and for 

analogous purposes (P) 278 a 

Depp^, W. P. Kxploslve fuel mixtures; Preparation of 

and operation of Internal combustion engines 

therewith (P) 709 a 

De Freville, 0, Raising acids or other liquids ; Apparatus 

for (P) 561 a 

Derry, K, See Etna Lighting and Heating Go 214 a 

De Raedt, J. Extraction of oils, fats, sugar, etc. ; Appara- 
tus for (P) 427 a 

Dcsachy, P. Zinc sulphide and barium sulphate ; Process 

for conjoint manufacture of (P) .. .. 915 a 

Desborougli, A. P. H., and otlicrs. Acetone and other pro- 
ducts of fermentation ; Manufai’ture of (P) 693 a 

Fermentation products ; Manufacture of — — (P) . . 693 a 
L actic acid and Its salts ; Manufacture of — and re 

covery of volatile fatty acid by-products (P) .. 693 a 

Pescb, C. H. Gements ; Gollolds In Uie setting and harden- 
ing of 33 a* ; 

Metals; Solldllioatioii of -t»- from tlic liquid state 

375r, 825a 

Plaster ; Setting of — 417 a i 

See Donnan, F. G. 749 a j 

De Segundo, E. G. Colton seed ; Removal of the residual 

fibres from and their value lor non-textile 

puriKwes 43R, 185.1 j 

Desgrax, A. Refractory bodies ; Preparation of from ! 

powdered refractory maiorials for metallurgical, i 

obemlcal, and ceramic purposes (P) . . . . 287 a I 

Desrumaux, H. Filter (P) vS87a* ' 

Dessauor Vcrtlkal Ofen (Jcs. See Oelpert, R 100 a* 1 

Detoouf, A. Pharmaceutical products; Manufacture of ! 

In Franco 136 k I 

Dettmann, F. 0. See Putsch, A 278 a ! 

Doutman, E. G. Zinc ores ; Roasting and magnetic separa- I 

tlon of Wisconsin 638 a 

Deutsoh, W. Rubber- treated fabrics ; Manufacture of 

(P) 917a 

Dentsdie GasgUihlicbt A.-O, See Polotsky, A 358 a* 

See Skaupy, F 246 a 

Deutsche Gold* u, 8llber-Scbcldeanstalt vorro. Roessler. 

Acetaldehyde ; Manufacture of (P) . . • . 845 a 

Alkali fiercarbonates ; Manufacture of (P) 764 a, 818a 

DeuU. Oxyhydrlo A.-O. Soldering and welding with 

hydrogen (P) 728 a 

Deutsch'Iuxembnrglsche Bergwerks- u. HUtton-A.-Q. Ingot 
iron and steel ; Use of calcium carbide as deoxi- 
dising agent in manufacture of (P) . . • • 008 a 

Iron, steel, and special metal cuttings; Preparation 

of for hot brtqu|^ing (P) . . 840 a 

Deutaobe Wallen- trad MuniUooafabrlken, Metal objects 
sndij^iteel Mix a^ J^e like j^Method of testing 
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Devon, F. K., ]un., and General Electric Co. Electric arc 

device; Inclosed (P) 622 a 

Incandescence arc-lamp (P) 280 a 

D^vllle, 8t. C. See 8t. Claire Dovllle 

De Vries, 0. Latex and rubber; Influence of change in 

tapping surface on 64 Sa 

Latex and rubber from upper and lower cuts . . . . 648 a 

Eublier; Ageing of vulcanised 82 a 

Rubber content of latex ; Use of hydrometers to deter- 
mine 500 a 

Rubber; Moisture content of plantation- — — .. .. 188 a 

Rubber ; Viscosity of plantation , its relation to the 

properties after vulcanisation, and its significance 

in rubber testing 22 a 

and H. J. Hellendoorn. Rubber; Influence of beat on 

inner qualities of 22 a 

Rubber ; Influence of " rustincss ” on inner qualities 

of sheet 22 a 

Rubber-sulphur mixtures ; Tensile strength of 9lT, 188 a 

and W. Spoon, Rubber ; Variability In plantation 731 a 

and others. Rubber ; Influence of certain chemicals on 

the Inner qualities of 82 a 

De Waele, A. Floorcloth and linoleum; History and 

manufacture of . Discussion 3 IT 

Paint and varnish lllins ; Permeability of . . 394R 

Paint and varnish Industry ; Present-day aspects of 

the with special reference to the war . . 2 r 

Paints; Method for calculating costs of ready-mixed - — 395 r 
V arnishes ; Determination of volatile " tblnners ” In 

oil 46i 

Dewar, J. Oxygen ; Liquid and the war . . . . 23R 

De WattevUlc. See Lambert 444± 

Dewey, D.. and American Slicct and Tin Plate Co. Coated 

metals; Process of treating (P) .. .. 504 a 

Dew'ey, F. P. Silver volatilisation in smelting . . . . 638 a 

Do Whalley, H. C. 8. Ylscosltie.s of varnishes, etc, ; Gravi- 
metric metliod of comparing 688 a 

De Whalley. J. J. A. See Molasslne Co 551 a 

De Wljs, 11. .See Waterman, H. T. 593 a 

De Wlldeman, E. Rubber ; Preparation of raw 546.1 

]>exheimcr. L. Nitrogen; Continnons process for deter- 
mination of by the Dumas inetbovl . . . . 481 a 

Dhar, N. R. Temi^eraturo-coefticients of catalysed and 

non-catalyscd reactions 360 a 

Dhe, P. See Rlbbe, F 864 a* 

Diamond Crystal Salt Co. See Downing, W. F , Jun. . . 2 a 

Diamond Matcli Go. See Fairbnrn, W. A 200 a 

See Pferscli, 0. L 341 a 

See Reeve, J. H 576 a 

Dias do Darros, D. Reducing ores ; Means for (P) . . 77dA 

DiMln, R. A. Liquefied gases; Vaporisation of for 

maintaining a supply of gas (P) 705 a 

Dick, .T. 8. See Irvine, .T. G. 050 a 

Dick, 9. M., and F. E. Mick. Evaporating apparatus (P) . . 398 a 
D ickerson, M., and A. Hollander and Bon. Fur-dyeing 

machine (P) 8981 

Dickerson, W. H. Adhesives or binders; Manufacture 

of — - from sulpblte-cellulosc waste liquor (P) . . 170 a 

Dicks, W. 11. See Goldthorpc, E. T 330 a 

Dickson. H. (\, and J. R. Mlcklln. Steel ; Manufacture 

of (P) 78 a 

Dickson. J. V. See Boswell, M. C 09 a, 72a, 72a 

Dicckmann, W.. and A. Hardt. Acid salts ; Decomposition 
of organic — into nonnal salts and free acids In 

aqueous solution . . 59dA 

Dieffenbacb. O., and F. Alefeld. Benzoic acid ; Preparation 

of (P) 440 a 

Diehl, R. See Salomon, H. 301 a 

Dl^nert, F., and A. Gulllerd. li. coli : Aqueous autolysed 

yeast medium for cultivation of . . . . 155 a 

and F. Wandenbuleke. Hypochlorites ; Action of sodium 

blsulphate on 574 a 

Dienes, L. Galclum, magnesium, and phosphorus; Deter- 
mination of small quantities of in animal 

substances 743 a 

Dlepolder, E. Mlcro-clcmentary analysis of organic sub- 
stances 664 a 

Dlosselborst, G. Nee Reiss, F. .. , 201a 

Dieter, L. V. See Pozen, M. A 437 a 

Dleterich, K. Alkaloids; Rapp’s method for determination 

of 336 a 

Dracorubln and dracorubln capillary tests for Identify- 
ing and dllTerentlatlng colonrlcss liquids . . . . 306 a 

Motor fuels; Evaporation velocities and evaporation 

curves of light 244 a 

Dieterle, R. Iron- vanadium alloys ; Magnetic measure- 
ments on 949 a 

Dietrich, J. F. Caseln-dry'ing apparatns (P) . . 789 a 

Dietz, C. F. See Jeppson, 0. N 287 a 

Dlmitrow, P. See Karaoglanow, Z rx 

Dlmm, B, F. and C. A. Zinc; Process of alloying j 

wd^ Iron or (P) ^ 686 a* 
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Diaawo, H. P. Drying nuterUb In sacks or similar vessels ; 

Apparatus for (P) ggi* 

Dingle, W. G. Hydrocyanic acid ; Method and apparatus 

for producing liquid (P) 575 a 

Dinglerscbe Maschinenfabr. A.-O. (}as washer (?) 755 a 

Gases ; Disintegrator apparatus for purification of 

(P) 620a 

Dingle)', C. S. .See Hosslter, E. C 375 t, 412r 

Dior, R. E. Resins; Manufacture of synthetic — (1*) . . 330 a • 
Di Santl, V. Air-filter (P) 93(lA 

Dbtiliates, Ltd., and 0. G. Jannain. Carbonates and or 
liydroxides of potassium and sodium ; Separation 

of (P) IWIA 

Dlttlcr, E. Iron titrations with pennanganate ; I’se of col- 
loidal sllit'ic acid in 5liU 

Dlttmann, G. Superpliosphate dcn.i ; Cutting device for 

emptying (P) 650 a 

Divine, 11 E. J)etergent ; Manuf.acture of an alkali-metal 

aulphonate having tlio proiwrtles of a (P) . . 471 a 

Detergent ; Manufacture of from sulplionated 

mineral-oil sludge (?) 471.^ 

and Twlteliell Process Co. Mineral oil sulplionlc acid, and 

process of making same (P) 645.\ 

Sulphonic acid sludge for splitting fat.s and oll.s (P) .. 05:1 a 

Dixon, F. G. .See Hawley. A. E. .. .. .. rtfiOA*. H51 )a* 

Dixon, W. II. Paper making machines (?) 407 a 

Dobblc, J. .T. Mi(To-(»rg:>nisins ; Employment of in 

the service of liuUistriul chembtry. Discu.sslon .. 

Speech at Annual Dinner .. .. .. .. .• 240T 

.Speech .Ht conference on recent developments in the 

fermentation industries .. .. .. .. 271 t 

Dubbin, L. Formic acid ; Presence of in the stinging 

hairs of the nettle . . 22 «>r 

Dobson, D. R. See Pickard. W I^sa 

Docking, A. Sharp and Prest(m, fJd. .. .. 711 a* 

Dod, G. .Separating dust or like matter I’rutn air or gases 

aud collcctlug same; Apparatus for (ID .. 3H.t* 

Dodds, E. I,, and Flannery Holt Co. Electric storage bat- 
teries ; Utilblng gas from (P) 68<U 

Dodge, F, D. Caryopliyllin and ursone ; Tlic Isomeric I.te- 

tones . . . . 

Cassia oil ; Constituents of — — .. .. .. .. 55 a 

Dodge, F. E,, and others. Pyridine and similar organic 

l)usc8 ; Recovery of - ■ (P) 8W3 a* 

Doehler Die Casting Co See Kralun<i. .T 78 a 

Doorflingcr, W. F. Lacouer for airplane fabrlea (P). . . . H34i 

iHKsrlng, tJ. Filter-press for .sludge, c.'r., peat (P) .. .. 44P.\ 

Doerner, H. A. Molybdenum ; Extracting from ores 

and conceritrat4's (P) .. .. .. .. .. 423 a 

Doherty. II. L. See Laird. VV’. G 1)38 a 

Dohet, E, Furnaw ; Supcrpoac'd heurtli for continuous 

rousting of sulphide ores and the like (P) . . . . 77rtA 

Ifolenskv, E. Fuel gasi^s : Kltic-iency of ditferent industrial 

* .. 4<)U 

See Pott, A. . . . . . . . . • . • • - • 523 a 

Donald. W. Kilns for refractory materials (P) .. .. 324 a 

Donaldson, E. 1). Rubber cnm[>ounds ; Rapbl electrolytic 

determination of total lead and zinc in . . 647 a 

Donnaii, F. G. Agglomeration of granular mas.ses . . . . 347 a 

and others. Colloid chon»l.stry and its general ami Indus- 
trial ai)plieatloiw 33 a, 746a 

See Garner, W, E. . . . . . . . . • . . • 435 r 

Donnersniarckhtitte OlxTst hlcslschc F^isen- u. Kohlenwcrke. 

Magnetic separator (P) 542 a. 

Eoa, sting furnace ; Gas-fired (P) .. -- 

Donselt, M'. Glue and similar suhstanecs ; Separation of 

In vegetable glues . . . . • • . • 647 a 

Doonar, L. Dchy<lrated mineral salts; Process of pro- 
ducing —— (P) •• •• '130.4 

Doran, E. T. l.cathcr ; Manufacdure of (P) . . • - 501 a 

Dore, W. H. NVood ; Proximate analysis of — — . . . . 496 a 

Dord. F, Gelatinous compositions for use in nqiroduclion 

of line documents ; Manufacture of - - (P) 697 a 

Doromus, C. Arsenic trioxide ; Direct production of . . 628.i 

DorfmUllcr. G. Sec Thunnliauscr. 8. .1 *303 a 

Dorr Co. See Coe. H. 630 a 

See McAfee, D. S 54lA, 630A 

Peck, C. L, .. .. .. •• •• -- 872 a* 

Doryland, C. I. T. Nitrogenous fcrtlli.sers ; Po.sslblllty of 

obtaining -by asing waste materials for fixation 
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Ftsoher, A. Pitch ; Coking of coal-tar . . . . 807 a 

Fischer, C. II, Sugar Juices : Continuous prow^s-s for pre* 

heating and sulpliltatlon of raw , and apparatus 

therefor (D 508 a 

Fischer, E, Dcpsldt's, lichen Buh.stancca, and tannins ; 

Bynthesia ol - — ■ 429 a 

Obituary 322 r 

and G, Anger. Linamarin and giycoilunitrilc-ccllosidc ; 

Synthesis of 438 a 

and M. Bcrgmann. ^-Glucosldogallic acid; Structure 

of 47 a 

Tannin, and similar sulmtanccs ; Synthesis of 47 a, 429a 

Fischer, F. Naphathalenc'; Conversion of — - into a 

thickening agent for l\tl)rlcating oils . . . . 5 ‘>Sa 

and W. Gluud. (.larlKjnlslng coal at low tompcraturc.s ; 

New practical method of 5G3 a 

Coal ; Extraction of with dilute alkali at high 

tcmi>craturea 938 a 

Coal mixed with alkalis ; Distillation of - — . . . . 494 a 

Low*tomperaturo tar; Character Utlos of .. 941 a 

Lubricating oil from coal 492 a 

Petroleum spirit from coal 504 a 

and H. OrOpiKU. Coal ; Extraction of j>r(^vlou9ly heated 400 a 

and 8, Hllp<'rt, Ammonia; Pre<li station of - — 

by means of carbon dloxhie 532 a 

Tar oils ; Separation of cresols. etc. from by 

troatment with water under pressure . , , . 628 a 

and K. Keller. Coal; Destructive distillation of 

In hydrogen at lilgh pressures and temjxwnturcs . , 620 a 
and 11. Nlgge(nann. Annnonla from <»ko ovens ; 

Absorption of ~~ — by means of sodium bisulpliate 532 a 
C ellulose and wood mixed A'IGi Blkull; Distillation 

of 494 a 

Coal and similar suhstanot s ; Conversion of into 

soluble produels by ozone 399 a 

Naphthalono ; Conversion of into liquid products 

by hydrogimation und(.r pressure 528 a 

and W. Bchmdder. Montan wax ; Increasing tiie yield 

of by extracllng llgnlto imdcr preswure .. 492 a 

Naphthalene ; Conversion oi Into liquid sub- 
stances by alkylation 52 Sa 

Petroleum spirit from lignite tur l)y cracking at ordinary 

pressure 072 a 

and II. Tropsch. Coal ; Metlioxyl content of . , 623 a 

Coals; Hydrogenation of different kinds of by 

means of hydri(xlic acid 855 a 

and others. Naphthalene ; Conversion of Into llqultl 

hydrocartons by action of aluminium chloride 

underpressure 628 a 

Fischer. M. H., and M. 0. Hooker, Fehling’a sugar test ; 

Colloid chemistry of 192 a 

5m Ostwald. Wo. 485 r 

Ftsdier. 0. Qulnor^anins (plnacyunols. dicyanins) . . 199A 

Flab. J. B. See Jackson and Bro., Ltd 078 a 

Fisher, E. A. Proteases ; Vegetable 092 a 

Fldier Chemical Engineering Co. See Simon, L. J 241 a 

Fisk, 0. L. Steel making; Method of treating metal in 

(P) 727a 

Pitch, W. H, See Perkins, W. 0 371 a 

FltsQerald, F. A. J. Fnmace; Radiant resistor electric 

for slmiUstlll|0ion 62 Sa 

and 01. Q. ]|«y«r, Slaotrio funaoe for axpertmmital worit $28 a 
F ttspatiick, J.t bnd othen. Electric (utiiMe (F) .. *. 830 a 
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6524 

052a 

125a 

511A 

349a 

480r 

903a 

G90a 

719a 

B92a 

258r 


Fleck, J. Niiiated oisttolMe ; Appttitito lor drotnOiig 
waahlng, and oonreylng — • (F) . , . 

Fladmark, If., and Titan Co. A.. 6. Titanium hydrates | 

Process of precipitating (P) 

Floecher, F. See Ueister, Lucius, and BrUnlng . . 
Flaherty. £. M.. and E. I. du Pont de Nemours and Go. 

Ether; Manufacture of anaesthesia (P) .. 

. Flannery Bolt Co. See Dodds, E. I 

Flatters, A. Fabrics ; Process for doping and fireproofing 


Fabrics ; Process for rendering gas* and water- 
proof (P) 

Fleck. C. Photoceramic pigment processes ; Use of Cologne 

glue In 

Fiehinghaus, E. Incandescence light ; Process and arrange- 
ment for producing (P) 

Fleischer, E.. and “ Kohle und Erz ” Ges. Coking cjoal ; 

Process for (P) 

FloUcher, H. See Terres, E 
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185A 

3804* 

740a 

0864 

7584 

768a 

6864 

892a 

890A 

S99a 


Fleischer, 0. F. See Lletzow, F, W 97 a 

Flelschmann Co. See Klein, E 266 a 

Fleming. A. P. M. See Hill, F. E ... . . 3754 

Fleming. J. A. Electric furnaces (P) 830 a 

Fletcher, C. B. See Von Bchlegoll. F 375 a 

Fletcher. G.. and Co. S:e Miller. J 397 a 

Fletcher, H. P. 011-i)a.ste.s ; Conversion of wabw-pastes into 

by chemical and mechanical action (P) 187 a, 917a* 

Fletcher. J. fJ. Puddling of iron (P) 146A 

See Smecton-Wrlght Furnaces 609 a, 671a* 

Fletcher. W. Joint for fume pipes and absorption towers 

(P) 242a* 

Flicker, 11. Sewage ; Treatment of for purification 

thereof and production of combustlblo gas (P) 843 a* 

Flinn. F. B. See Towne, 11. S 328 a 

Flint, A. H. See Brlndle, K. G 734 a 

Flockton, B. P. Edible oils ; Production and refining of 18lR 

Flo<xl. G, A. and W. H. Coke ; Method and apparatus for 

quenching (?) 316A* 

Floo<I, G. B. Klcr-blcachlng (P) 171 a 

Flood, W. H. See Flood, G. A 316 a* 

Flower. A. 11. See KraU. G. D 151 a. 78U 

Fdrland, T. R. Molybdenum ; Extraction of (P) . . 588 a 

Molybdenum ores ; Separation of (P) . . . . 868 a 

Forster, G. Sewage sludgo ; Prowess and plant for treatment 

of (P) 386 a 

Foorsterling, H, lleducing metallic compounds with slm- 

ultanco\is production of cyanide (P) 108 a 

Fogg, H. C.. and C. James, Gallium and germanium; 

Extraction of from zinc oxide 639A 


I Fol, J. G. See Vareuhorst, B. J. F 872 a* 

Folin, 0., and E. 0. Peck. Sugar ; lUsvlsion of the copper 

pho.sphate method for tlie titration of . . 592 a 

, Folsom. U. C. See Drury, J. E 260 a 

i Foltzer, J. J,eather imitations, felt, and Japanese paper; 

ProccAs of making products having closed structures, 

such ns (P) 357 a 

i Fonzes-Diacon. Javel extracts (alkali hypoclilorlto solu- 
tions) ; Stability of 360A 

' Milk ; Simplified molecular constant in analysis of 

curdled 787 a 

; Foote, 11. W. Sodium sulphate-copper sulphate- sulphuric 

! acid-water ; Equilibrium in tlm system . . 573 a 

i Foran, B. B. Sec Moerk, F. X 860 a 

' Forbi.s, B. E., and CheinicAl Construction Go. Superphos- 
phate apparatus (P) 956A 

' Ford. 8. M. BcmfiRg felt ; Method of reclaiming asphaltic 

waste products, such as (P) 288A 

I Fordyce, L., and D. M. Torrance. Prune kernels ; Analysis 

' of 426 a 

, Forester. Refractomotry and Its applications in technical 

analysis. Discussion , . . . 147 t 

; Formhals, B. Silk; Dlllorontlating natural and artificial 

j 624 a 

I Fornaslr. V. See Ruzlcka, L 303 a 


I Forrest, C. N„ and otlicrs. Resinous products ; Manufacture 

of (P) 690 a 

1 Forrester. G. U. Tin ; Process and apparatus for melting 

i (P) 328 a 

1 Forster, J. Glass; Feeding or controlling the feed of 

! molten from glass furnaces or tanks (P) . , 686 a* 

1 Forster. M. 0. British dycstulT Industry. Discussion . . 254T 

i Laboratory chemicals ; Organised preparation of 263T 

' Forster, B. B. Permanganate llqjwrs; Determination of 

j alkali In . Discussion 97 t 

See Crockatt. A. J OlR, 95i 

Forsyth, R. Grinding machine (P) . . 012 a 


Fon^ihe, W. E. Optical pyrometer ; Disappearing filament 

type of 2671, 660 a 

Fort, M, “Dry dyeing’’ process; Use of add oolouts In 

the 9 a 

“ Dry “ mordantliuL and dyeing of mordnni dym in 
iio»>imnieotts soHitlon . , , ngi 
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Forward, C. B. Hydrocarbon oUa ; Apparatua for vaportalng 

(P) ‘ «A* 

on ; Method of refining (?) 867i* 

Forwood, O, F., and J. O. TapUy. Hydrocarbons ; Treat- 
ment of — (?) M7a, BRfia 

Oils ; .Removal of aolphur from (?) 674 a 

Fow, A., and Norsk Hydro-Elektrlak Kvirlatofaktlesoisksb. 

Phosphate fertiliser coniainiug uitrogen ; Manu- 

■ factore of (?) • . 265 a* 

Foss, B. Q. ?., and Foss International Ore Reduction Oo. 

Oro-reduclng process (?) 728 a 

Foss International Ore Reduction Co. Se^. Vcm. B. Q. P. . . 728i 

Fosse, R. Cyanic acid ; Formation of by oxidation 

of organic sulwtances. Its Idcntlflcatlon based on 

quantitative analysis 655 a 

Urea ; Formation, by oxidation, of organic substances 
of an Intennediato cliuracter spontaneously pro- 
ducing 168 a 

Foster. A. B. Alcohol; Process of obtaining — — from 

sulphltt>-ccllulo»e waste lyes (?) i)50A 

. and Sulphur Syndicate, Ltd. Dcsulphurbing metal sul- 
phides (?) 

Foster. J. E. Se^f Saukey. C, 11 


Foster, N. L. Sec Ellis. 

Foster. R. Air or other gases; Apparatus for removing 

liquid or solid Impurities from (?) 

Fothcrglll. J. B. Calico ?rlntors' Association .. 

Foumtiau. E.. and M. Crespo. Balsajus ; Alcoholysis of 

and P. lla mart- Lucas. ay-Amlnoalcohols with accondary 
alctiholic function 

Fourncaux. E. A. See Calico PiinUus' Association . . 
Fowler, E. J,. and General Cltcmlcal Co. Roasting furiwco 
shaft (?) 
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408a 
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450a 
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Fowler. G. J.. and G. Mumford. Sewage sludge fertiliser (?) 

Fowler. R. A. Graphs for calculating (he revhltleation of 
a]>ent acids ; C'Onstrud ion of — - . . 

Fowweatljer, F. S. Su|>orphosphatc and am non lum sul- 
phate ; Setting of mixtures of — 

Fox. C. A. 0. .S'm Chance and Hunt, Ltd 

Fox, F. W. See. Gardner. J. A 

Fox, R. J. Dehydrating and desieoating apparatus (?) . . 

Frabetti. 0. Platlnlstnl jislM'stos ; Munufaeture of (?) 

Frabot. C. Animal carcases. ot<'. ; T’tillsatlon of - - - . 

WasLi residues and by-products ; Recovery and utilisa- 
tion of — 

Frknkel S , and E. Hirrmann, Physlologleully active sub- 
stances ; ?r<Klu(Uon of from ovaries, cor i»«s ^ 

lufeu/n. or placenta (?) 5;»U, <41 a 

Fraucart. H. Gas generaWrs or produc(‘rs and metliod of 
working them (?) .. • • •• •• •• 

Kilns, furnaces, ovens, and the like (I ) . . lOlA 

Tunnel kilns, ovens, and the like (?) 

Franco. T. See Wood, 

Francis, C. K.. and W. (J. Friedemann. Sorghums : Fats 
’ and fatty acids of the, grain - - — . . - • • • 

and others. Petroleum products ; Refining (?) .. 

Franck. C. Wood ; Treatment of - with wasb^ alkaline 

lye.8. and the acids formed in the sUramlng of wm^d 
Franck-?hmi»8on. A. Disinfectant; Solidified soluble coal- 

tar derivative (?) ■ '• 

Rattan, etc. ; Removing natural enamel from the sur- 
face of (?) 

Frank. L. Margarine ; Rapid determination of watsir In 

Franke, A. J. See Jacobs, A, L. 

Franke, L. N. See Ja(!obs, A. L 

Frankol. E. M. See Falk. K. G. . . • • • • • • 

Franklgnoul. A. Blast furnaw^ (?) .. . . 372a. 728a 

Frankiand. P. F., and others. Benzene: Chlorination of 
. Analysis of mixtures of benzene, chloro- 
benzene, dlchlorolKinzene. etc. ’ ‘ 

Monomethylamlne ; Preparation of — 

picrin , •• 

Monomethylanlllno ; Preparation of - 

Franklin. B. N<?/! Creighton. H, J. M 

Franklins, A. E. Welding iron. »tccl. brass, and other 
metalilc stud* and the like to iron, steel, or other 

plating and the like ; Electrically (P). - 

Frasch. H. Gases ; Method and apparatus for absorbing 
^ la the manufacture of sodium bicar- 
bonate (P) • • 

Frasch. H. A. Distillation of petroleum; Method and 

apparatus for (?) 

Fraaer, 0. H. Separator (?) 

Fraser. L. M.. and F. Peel. DUInt^atlng and screening 
pulverulent material ; Machines for — (P) • • 

Fnwer. L. McO.. and W. J. Frwer and Ca Mixing granu- 
lated or trlturat^ nu^rlals Marines for ( P) 

Fwaer, W. J., and Co. Fraser, L. McO 

Freak. O. A. Mectro-tltrimetrlo analywi i Meet o< dUu- 
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941a 

805a 
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Fred, E. B. «oed fi i flttft eM on 

ittbataaoei on ;• 

aadotheia. XyftM ; Add fermeoUtloa of 

Fiederlck. K. C. Nltratee in walwr ; Kati^tton erf - 
moans ol the plvsnolsuiphoQlo add reaction 

Freeland. E. C. See Zerban, F. 

Freeman. C. C. Sulphide ores and raw ore produ^ ; DWer- 

entlal floUtion concentration of (?) . . 

Frwman. H., aiul American Cyanamld Oo. Alkali iMlali ; 

PriKluctlon of from their chlorides (?) . . 

Cyamldos : Prt*ccaH of preventing deoompoaltlon of 

molten (?) 

Freeman, J. R,, Jun. See Mcriea, ?. l>. .. .. •• 

Freeman, N. 11. Coal carbonising or distillation apparatus 

(?) 

Furnacc-s and other apparatus ; Moans for contfoUing 

the tcmierature la (?) 

Frecth. F. A., ami II. E. CockstMlgc. Ammonium nitrate ; 

Manufacture of (?) 499A. 

Ammonium nltraU; ; Manufactine of from ammo- 
nium blcArbonaU^i and sodium nitrate (?) . . . . 

?otaa»lum salts ; H('paratton and n'otwory of 

(xmiiuerclal siwllum nitrate (Htntalnlng such salts (?) 

322a, 

Smilmu sulphatti ; Kcm »val of - from solution (?) 
Frelbcrgcr. M, Bleaching with livpocblorlte baths oontain- 
Ing tree acid or lrc»' alkali and water from dllforont 
supplies 

Alotton textiles; Itieachlng of with warm hypo- 
chlorite solutiona . . . . . . . . • • 

Frcm-rcy. H. Gils. faU. aud the like ; Removal of acidity 
from — - (?) ■ . 

Frt^mont. C. Metals ; Mechanical testing of . . 

French, A. W. I'a'sa plaL^s tor oil ox|)rc.s.slng pr<^Mos ami 

analogous apparatus (!’) 

Scparatlug solid luattor fnuii liiiulds : Apparatus for 

— - (?) 

French. H. F., and others. Electric battery (?) . . .. 

See Benner, H. C • • ^'^^A 643 a, 

Froueh. J. W. Balsam probhuu In optical Instrumeuts 

.SVe 8U'lnhcU, A •• 

French BatUiry and Carbon Co. See RuholT, O, E 

Frenkel. Barytes; .\ual\s!s of 

Frsnz. J. Evploslves; Buildings for manufacturing and 

sBulng - (?) 

Krenzel W. Hubber (x)atcd balloon fabrics ; Gas pormea* 

* blllty of 

Frescidus, L. See LcinmiTinana, 0 

Frcsciilus. R. Iron ; Gebirml nation of In Iron ores 

by R<dnhaidt's method 

Frestmlliw, V. U. Boiler for aeld liquids (?) 

Froudenlxirg. K. Alkaloids of betel nnt 

Cbelmllnle arid 

HamameU tnnuin 

Freulcr H F Fmd giu<‘s ; Frocoas for manufacture of 

' (?) ■* •• 

Freund M Fetrolcum <llstllllng jdants ; Corroslort In — 
and E. rtp<^ycr. I)lhyar<)hy«lr<jxy(s>deinono hydrmddorldo 

Frey. C. ?. Heat metier ; New compensaUMl . . 

Frev R W. Kaolin for tannin analysis 

and I. l>. Clarke. D'.atber ; D. termlaaLlon of water- 

’solubli! matter In - - 

Freymutb. Gas analysis ; .Vpparatiis for ■ 

Frcyn, 11. J.. and Freyn ami Co. ^Gas cleaning apparatus (?) 
Freyn and Co. .S>« Fri^yn, H. J. 

Frick. F. F. See l>alst, 

FrUker. G. C. /dne ; Refining of --(?) 

Friedemann. W. G. See Dowell. C. T 165A, 

.S<5C Francis, C. K. .. 

Frledenthal, 11. Disinfecting iK)W(‘rs of elcmenU and chemi- 
cal compounds ; Relative 

Friedrich. K. T/^ad and zinc ; Metallurgy of the dry process 

for the extraction of 

Friedrichs. F. Gas-wasl»bb: and absorption apparatus; 

Lalwratory - * 

Friedrichs. J. Fractionating still head.s; Comparison of 
eriourio constant siwod of dlstU- 

?otiwh absorption ajiparatus ; Kfflcloney of . A 
now form of helhMil absorption apparatus . . • • 

Fries. O. I'lesch raaHlilng process •• 

Fries, J. A. Gas-anal ysl.s af^paratus ; Automatic — (?) 
Fricso W 0»ffee berries ; Determination of giato on — 
Friese! Ammonium salts ; ftPP««tus for pi^Ufr 

tion of from gas liquor in small gas works 

Frle«»-Greene. W.. and F. Garrett. Colour photography (?) 
Frlgldor Corporation. See Kramer. 0. A. .. .. .. 

Frink, R, L. Glass table ware ; Manufacture of fa 

tank 

Frisclier. H. Distilling; ?rocess for boUlng>nd (?) 

Frltsch, R. Selenium ; Is pr^nt In vegeUbU tod 

animal organisms 7 Detection of i|jfeaiaxa ♦ • 
fritoctie.V. 8U«rfi; Prepasntjpn^— 
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Fritawfae. H. Sm 8oc. of Chem. Ind, In Ba*h) eA*. 467 a« 813a* 
Froboeoe, V. Barium tulpfaato ; Precipitation and filtration 

of In water analysis 862 a 

Froehllng, H. fke 8helb. 8. H A6a 

Froehllng, H, C. See Shoib. 8. H 4flA 

Frost, L. J. Enamel ; Action of acetic acid solutions of 

different streiixtbs on a sheet steel . . . . 107 a 

Fry, H. E.. and W. K^)W‘nlu»Jn. Bearing metal ; Obser* 

vnthjiis on a typical S24 a 

Fry Glass Co., H. C. iSce 8chole», 8. R 719 a 

Frydciwberg. V. .seadang: Mclbod of obUiliiliig paper 

pulp and fibrous material from (P) . . . . 3dA 

Fryer. ('. II. See Fryer, I*. J 207 k, 061a 

Fryer, P. J. and C. If. Nicotine ; Examination of com- 
mercial (MUupIcH of — 207». 061 a 

and F. K, Weston. "Oils, fats, and waxes” .. .. 173 b 

See l.emmcns, G. J, 47]^^ 

Fuchs. 0. 8. Dellmlng agent for hides (P) 955 a 

Fuchs. G., aiMl A. Koplctz, Alloy of great hardm-ss (P) , . 010 a 
F uchs, K. 8. Moulding powder and binding material lor 
wire sands from waste lyca from cellulose manu- 

(!’) 

Fuchs, P. 'I'hallUim-tln alloys 777 a 

Fuel Saving Co. Pulverulent fuel ; Fire-boxes for burning 

(P) 404a* 

See wocKi, w. I) ;; 5o«l# 

Fflrstenau, K. Metals ; Kxaminutlou of by means 

of ROntgen rays (P) 

Fllrstllch Ple68l8<;lie Mledzlankitfalirlk. Chlorate explo- 
sives; Increasing the stoblllty during storage 



FUttercr, 0. Eggs; Preserving — - (p) 150 a 

Fuilagar, E. A,, and others, Kva|)oratorH ; Continuous 

removal of salt from - (P) 5tjlA 

Fuller, C. 1.. and General Eleetrle Co. Tungsten Olaments • 
matinent of — - (P) .. .. . ’ 

Fuller, 1). Jl. See Wright. J. W. . 7,KiA 

Fuller. G. See Fullers W'lre and Cable c<i 14yA 

Fuller, T. 8. Iron; Penetration of by hydrogen .. H64 a 

Fullcr-Stow Co. Hoyt, F. 8 7 «a 

Fullers Wire and Cal.le Co., and G. Fuller. Electric con- 

duotors : Covering for - - (P) j4i)A ! 

Fulwcllcr. W. II., and United (ins Improvement Co. (Jas; 

Recovering by-priMiucts of illuminating (P) 67 ;ia 

furlong, J. R. Palm-kernel and other feeding cakes: 

Rancidity of , 3^4^^ 

Furness, G. 0.. and ICloctro Metallurgical Co. Ferrosllleon • 

PrtKvss of making (P) 7^^ 

furnesH, W. Kilter-press plate for filtering arid and other 

liquid material (P) ^ 

Funikawa, 8. Essential oil of hlmcshlslio (Motla oros- 

eerrafn, Maxim) g77* 

Geranium oils : Japaneso .. . ! ’ ’ OoUa 

Fussell, G. Oum'otton; Moans for nitrating (p) .. :j90a 

Fyers, A., and W. P. Watkins. Fish; Preservative treat- ^ 

ment of - — by rofrlgoratlon (P) 511 a* | 


Gadaraer. J. Wax from a S. Brazilian wild bee . 

Gadd, A, E. Sw (Jadd. C. J 

Gadd. E.^^rulverised fuel; .Apparatus for 

Gsertner, II. Carbohydrates of sugar beet marc . . . . ' 

Gftffuey, J. 11., ami Potiish Extraction Corimratlon Fur- 
nact; ; Robiry (p) ' 

Gage, C. M., jun. Pa[>er ; l*rofe8.s of coating (P) 

Gage, If. P., and Corning Glass Works. (Jhws (P) leitA, 
Gahl, E. Metals; Process of recovering - -- from ore.s (P) 
and Utah Cop]K'r Co. Flotatiou process (P) . . 

Qalllard, D, P. Ammonia oxidation ; AnnlvtUal mcthtMl 

for dotormlning elllcUmcy of ‘ 

Galllard, £. A. PhosphaU's ; Enriching of (p) 

Gainey, P. L. Nltrogon-flxlng and nitrifying organisms; 

Effect of carlwn bisulphide and toluol ujkju 

Soli ; Comparntlvo formation of carbon dioxide. 

ammonia, and nitrate in 

Gaibraitb, F. W. Uauss, D. J. . , 

Galey, C. T., and 0. Rletliof. Cbestnut extract ; Sugar 
In . . 

Gallbourg, J. Gulllet, I 

Oallppc. V. Pa|)er: Micro-organisms Ihlng In — - 
their resistance to action of heat and of tlim? 
Galland-Hennlng Pneumatlo Malting Brum Mfg Co 

See Peterman, W. A ‘ ] 

Galloupe, J H. pisUllatkxn of oll-bearlng shale, blturaerli, 

hydrocarbons, etc. ; Apparatus for (P) 

Galliworthy, B. BtlU (P> .... ’ i 


I PAQm 

Galt. H. A. Qlass ; Manufacttite of (P) . . . , 73 Sa 

5Ure-cake and similar substances ; Process and product 

for utUlslog (P) 723 a 

Oammel, K., and Cleveland Macaroni Co. Drying edible 

„ , 335a 

Macaroni ; Process of drying (P) 511 a 

Oamrnetor. J. R., and B. F. Goodrich Co. Vulcanising: 

Method of (P) 189 a 

Gams. A. See Society of Clicm. Industry in Baalo . . 268 a* 

Garbctt, J. W. Electrodes for arc welding and the like (P) 468 a 

Oarbutt. W. 0. Furnaces for carburising and case-harden- 
ing ; Rotary — - (P) §07^ 

and Brittsb Carbonizing Co. Furnaces ; Rotary 

fur carburising and case-hardening (P) .. .. 372 a 

Gard, J. 8. F, Heat insulation and lagging materials . , 97 a 
G ardiner. R. F. Fertiliser ; Production of an available 

phosphoric anhydride and potash — (P) . , 85 A 

Lime, magnesia, and p^dash In such minerals as (q)idoto 

chrysollG-, and muscovite ; Solubility of especi- 

ally in regard to soil relationshli>s . . , , , . 38 oa 

Gardner, C. E. See Kills, 0. W. J ” . sj^a 

Gardner, C. R, See Hargreaves, J 795 a' 

Gardner, H. A. AleurJes trlnpema (" soft-liirnbang ”) oil 952 a 
B lubber ty|ic oils and their application In palnt.s and 

varnl3he.s .. 953 a 

Drying of oils and varnishes ; Effect of moisture on 832 a 

Lacquer coatlng.s ; ()uick-drylng 545 a 

Marine animal oils in pfdnts and varnlsiies . . ' ,S33 a 

Oils ; Changes In upon storage . . . . ‘ ’ ui 2 a 

Paint pV(HliK'tH ; Spreading rates of prepared ~ 95;u 

Soya oil ; Driers fur . . ’’ 

Barbm, L. K ;; 40 a. hu 

Gardner, J. A., and F. W. Fu.\, Chloroplerln . . . , 923 a 

(lardncr, L. 8, Aluminium alloy ; Manufacture of (P) 19 a 

Garinu-Canlna. E. Wine; Amino-acids in --- and tlvlr 

biological slgnittcunee , . , , . , _ ^ f)5f^A 

Garland, C. 8. Annual .Meeting proceed 1. gs ,, ,, 2'tlT 

Garlick, G. M., and W. S. Mitcliell. M'aterproofing com- 

I)usl< loiLS ; Proce.ss of making (P) . . ,. 8 :iia 

Garner. J. H., and Hoik; Natural Gas Co. Gasoline ; ProceVs 

of obtjiiuing - - - from hydrocarbon ga.se.s (P) 404 a 
and others. Mulane and propane ; Ri'covcry ol — - (Pi (r>sv 

Sec Zimmers, B. F , , . . 047 a 

Garner. W. E,. ami F, G. Donnan. Etpiillbria acrosi a 
copiMY-ferroejanldf! membrane and an amvl 

alcohol membrane _ 4,35^ 

GarnhT. See Piiscal, P. 

Oarrcil, U. A. Slags ; Proccs.s of treating to recover 

^ Iron(P) .. .. 

ami Garred-CuYers (’orp. Smelting process and apparatus 



Garred-Cavers Corp. >Ve Garrcd, U. A .. (;s5a 

Garrett, F. See Fi'le8o-(}reenc, \\ 9(j3^ 

Garrlgnc, W.. and Uu. See Gurrigue.s, W. E. ! ! 262 a 39Sa 

Garrlgues W. E.. and W. Gairiguc and Co. Evaporator ’ 

(* ) . . . . , , . . . , ^ ^ ^ 3{)8i 

Extracllng soluble Hubstanees, e.fj., grease, by volatile 

soiveuLs : Ajiparatus for (P) 262 a 

Garrison. A. Sec Weiser, H. B LJa 

(•arrow, J. W., and others. Grinding mill (P) .. 3 j1a 

Garticy. A. Bagasse furnace design and control In the cano 

sugar lactory 

Garvin. M. See Portevln, A 417 a^ 418a 

Oaslorowskl, 8., ami G, von Kozlckl, Acid tars from mineral 

oil refining ; Constituents of — — 354 

Gas and Oil Combustion ('o. See. Lucke, C. E. ,. 019 a. 019a 

Gas Power Machinery Co. See Grine, H. A , . ’ 7 ioa 

Gjisollno CoriKjratlon. See Greeustreet. C. J. . . 3:)2 a, 404a 

Oastaldo, V.. and M. Mino. Artificial stone (P) . . 083 a 

Oathmann. L. 8mokol(«s pcjwder ; ^lethfol of drying 

— - and recovering solvents therefrom (P) .. 2()0 a 

Gattefossf*. Perilla arqu/a ; Essential oil of . . 553A 

Gaudart. E. E. R. Coconut butter ; Process for the ex- 
traction of (P) 1-5^ 

Gaudlon, G. Sabatier. P. 3i8A, 439 a 

Gaunt, J. NV Tylor, J., and Sons 182 a, 225a* 

Gautier, A., ami P. Clausmann. Vegetation; Inftuene.- of’ 

. ..fluorides on 474^^ 

Oayley. ^Jilnterlng ores; Methods and apparatus for 

Sm Weaver, H. B. ■' /. “ ■' 0^^* 

Gayner Pneumatic Co. Cleghorn. C. A. 730A 

Gaynor, W'. 0.. ami M. Goodman. Paper ; Removing im- 
pregnating mat/crlal from (p) .. .. 70a 

Mtrous gases; Method for 
anal>8U of - — and lU application to study of 
towers for absorption of such gases ., .. S67 t 

Goary, S. T. T. Sulphuric acid contact plants; Effect 
of ^llng burner gases on catafjdlc action of 

platinum In .. .. ' .. 133 t. 196r 

impregnating, and 

N, B, Ll<iukt-cooUng apparatus (P) qjqa. 





tAM 

6m. W. J. Bep«^ fou^ffcoai mpMtkm la ttqaUa; 

yMhod aad ap^atatw for (P) . . q7U« 

GMraerd. and 6. J. SUoflekl. Rtectrolvtkj oeU for 

prodttoUon of oxfttea and b7drogon (F) . . . . 045 a* 

Qagonbaner. Y. Hides and skins infected with anthrax; 

Disinfection of by treatment with formic aold 

and mcrourlo chloride 42 ®a 

Gehring, L. 0. Food products ; Separating fibrous amJ non- 

fibrous materials In (P) 842 a 

Gehrietn, A. A. Dyeing process (P) . . . . . ; . . 859 a 

Ueigy. J. R. 2-Amlnoanthraquinone ; Manufacture of 

(P) 629a 

Isatin and Its substitution derivatives; Production 

of aud Intemiodlate products therefor (P) .. fi24A 

Oolpert, R. Water-gas; Koonomlcs of the productKw% 

of 617 a 

and Deasauer Vertlkal-Ofen Ges. Coke-ovens; Method 

of heating (P) IOOa* 

Oeise, F. W. True, R. H lou 

Gelertsen, 0. E., and Greenfield Paper Bottle Co. Water- 
proofing compositions ; Process for purifying 

(P) 048a 

Gellert, W. H. Blast-furnace gas ; Electrical 'tleaning 

of «37 a 

Qemmoll, 0. II. Papor-mlU ■ Duties of a chemist In a 102 r 

General Bakelite Co. See Baekeland, L. H. .. 690 a. 730a 

General Briquetting Co. See Vogel. F. A 423 a. 700a 

General Chemical Co. See Fowler, K. J 225 a 

General Electric Co. Electric furnace control apparatus (P) 688 a* 

Electric furnaces (P) 588 a*. 780a*. 870a* 

Electric incandescTnce lamps and like apparatus ; Her- 
metic seals for Icading-ln wires of (P) . . . . 076 a 

Electric lamps ; Seallug stems In bulbs in manufacture 

of incandeacenoe (P) . . •• •• .. 81 lA* 

Electric welding ; Regulating current In (P) . . 809 a* 

Electroplating st^I articles (P) 603 a 

Explosions In giL-burnlng apparatus ; Apparatus for 

preventing (P) 278 a 

Japan; Manufacture am. applicjition of (P) .. 81 a 

Metals; Treatment of roodily-oxldlsahlc (l») .. 827 a 

Steel alloys and the constituents thfsreof ; Production 

of (P) 604 a 

Tungsten incaudeaoence filaments ; Conuecting — — to 

electrical conductors (P) 455 a 

Vacuum electric discharge apparatus for lighting (P) 

405A. 8Ua* 

Vacuum or X-ray tubes (P) 101 a 

Welded joints (P) 183 a 

See Collins. E. F 46 a. 149a. 644A 

See (Joolldge, W. 1). 240 a*, 622a 

See Davey, W. P 330*. 379 a 

See Devers. P. K., Jun 280 a, 022.^ 

See Elliott. C. V 370 a 

See Fuller. C. T Oa 

See Gill. P. W OMa* 

See Atann. A. 8 402 a 

See Pacs. A. 424 a* 

See Pearson. W. Q. 376 a 

See Wallace, C. C 46.3 a 

See Welntraub, E 451 a, 677a 

See WInuc, II, A 044 a 

General Indurating C/Orporation. See Lander. W. V, . . Ba 

General Petroleum Corporation. See Leslie, B. H. .. 62lA 

General Reduction Gas and By-Products Co. See Ilomsoy. ' 

J. W 134a. 277a 

General Research Laboratories. iSse Molsant, A. J 437 a 

General Rubber Co. See Slocum. £. M 831 a. 547a* 


Om. Ar TMCMnr ei t m tt. Ouhon eleotrodet; IfaimfoelaM 
of MotooklM ihMtiM for - — ^ poiifottUrty thoM 

MM in eleofrfo fnmnoM <P) 877A 

0«a. fOr Verweitong Cluta. Produkta. See Meier. A. . . 1681 
Gee. flir Volksnahrungsmitiet Preserving moist foodstuffs. 

vegetables, and the like (P) 88U 

Gesaler, A. B. i>l<iaso-ooiourlng matters ; Manufoctore 

of (P) «A 

Gewerksohaft Eintgkclt. Disinfectants and fertilisers (P) . . 81ti 
Ocworkschaft Slcgfrltnl I. Potassium salts; ProoeiS for 

dUwidvlug (P) 878 a 

Oewcrkschuft d«‘s StelnkohlenbcrgwerlM I/)thrlngoti. Oolumn 
for dist illation or for reuctiuns between liquids and 

gases (P) 88dA 

Ghljscn, H. C.. and Naaml. Vennoots. The Vltrlte Works, 

Glass- melting furnaces (P) 884A 

Gboso. T. P. EucaluptHK lereficornit and H. erebra oils . . 478 a 

Ghosh. J. C. " India ; Indlgenoiia drugs of ." . . , . 96 a 

Ghosh. P. C. Cureainij» 8644 

Dyes derived from quinolinic acid 81lA 

Gibbons, Vf. A., and New York Belting and Packing Oo. 

Vulcjinlhing rublwr ; Procosa for — (P) .. 296 a 

Glblwns, W. M. See English, 8 686A* 

Gibbons Bros,. Ltd., and R. Masters. Furnace for heating 

met4il articles and other like uses (P) . . . . 422A 

and M. 'nminlns. Kurnaec.s for heat tn'atuumt of inotol 

bars, iulH'H, rods, and other articles (i*) . . . . 640i 

See Masts^rt, E 246 a* 

Gibbs, G. J. Softening and purifying water, tnctcrliig fluids, 

or the Uko ; Apparatus for (P) , . . . 68 a* 

Gibbs. H. 1). Aromatic hydrocarbons ; Process fur oxidising 

the side chains of (P) 70 a* 

and C. Conover. Plrthalh^ anhydride, jphtlialio add, bcnxolc 

add. and naphthoquinones ; Manufacture of 

(P) 70a*. 70a* 

and The Seldcn Co. Chlorinating tho side chains of aro- 
matic hydrocarbons (P) 2fl8A 

and others. Antliraqulnone : Purification of (P) 406 a* 

Sulphonlc adds ; Manufacture of (P) . . . . 766 a 

See Ambler, J. A 280 a. 405a, 8I8a 

See Conover,’ 0 496 a*. 609A 

See Lewis, JI. F 130A. 280 a 

Gibbs, W. K., and others. Smoke and fume or other dust- 
laden gas ; Treatment of (P) . . , . 670A 

Gibson, A. H., and Western States Machine Co. Centrifugal 

machines; Bdf-disrharglng device for (P).. 936 a 

Glddcu, W. T. Ammonium nitrate ; Manufacture of — — 

(P) 268a 

Ghmsa. Arsenobenseno derivatives, esi)ecially arsalytos; 

Chemlco-therajwutles of some , , . , 698 a 

Gierisch, W. See Waontlg, P, 196 a, 680A 

Olglloll. I.. and Q. Masonl. Methane ; Biological absorp- 
tion of - — - od distribution of Koserer and 86hn- 
gon's methane organisms In soils, mud, and farm 

manure 190A 

GUardlnl, F. Tanning <vf hides and skins ; Apparatus for 

rapid (P) 297 a 

Gilbert. F. B. Fluc-gaaiw ; Testing apparatus for — - — (P) 807A 
Gilchrist. P. 8. See llecl»enbldknnr, 1 622 a 

Gilchrist. H. See Haslup. E. W 629A. 629 a 

See Peacock. B. A. 630 a« ‘680a 

Gilchrist. Haslup. and Peacock, inc. See Haslup, B. W. .. 258A 
GUdersoo. R. J. See Gibbs. W. B 671A 


General Textile Maohincry Co. See Going, W. J 320a 

Geosecko. W. O. See Josse. K 886 a 

George. W. H. Blast-furnace coke ; Moisture in . . 394i 

Qepp, U. W. See aevonger. O. U 46a*. 79a 

Gerber. V. Alumina from clay ; Manufacture of . . 761 a 

Electrolysis ; Device for carrying out chemioal pro- 
cesses by (P) 470a. 912a* 

Gtordcs, H. 8. Caldum cyanamide fertiliser ; Manufacture 

of A dustless germicidal (P) 783a 

Gerdien, H.. and Siemens und Halske A.-G. Gaseous mix- 
tures ; Apparatus for quantitatively Analysing 

(P) 615a* 

Gefbsrdt. P. Nitric oxide ; Production of in ^fjas 

engines (P) . . 891a 

Qericke. W. F. See Llpman. C. B 297a. 689a 


Gerke, B. H. See Tolman. R. C 

See Wells, P. V 

Geriaob. O. Metallic reductions ; Process for economising 

Aod others.^ itetort waste; Prooess and machine for 

reclaiming (P) 

Gerner. G. C. See Phillips. A. 

Gerraid. H. See Newbery. £. 

Gemm. J. Flonr ; Determination of grade of 

Oes. fOr (8kem. Ind. in Basd. See Society of Chemical In- 
dustry in Bade • 

<9m. fOr Lindet BtemMehinea A.-a. Argon mixtaireA free 


276a 

806A 

780a 

674a 

583a 

294a 

6931 


682 A 


Giles, 1). J. and J. B. Tungsten and similar metals ; Pro- 
cess of extracting from their ores (P) . . 828 a 

Giles, J. B. See Giles, D. J 828 a 

Gill, A. Acetone fonnoutatlun process and its technical 

application 273T 

Butyl alcoliol and acetone ; Production of normal 

by fermentation of borse-cbestnuts .. .. 4111 

Gill. A. H. “ OU analysis ; Short handbook of ” . . 761 

GUI. F. E., aiKl Davenport Engineering Oo. Cooling towers 

for oooling water and other liquids (P) .. 988 a^ 

Gill, F. W., and General Elootrlc Oo. Incandescence electrlo 

lamps ; Manufacture of (P) 68 a* 

Gill. H. E. See Hamor, W. A. 6341. 7671 

OUIbort, J. G. Calcium nitrate ; Manufacture of from 

calcium chloride and s^lum nitrate (P) . . . . 823A 

Oiliespio. A. E. Mild steel faced with ** stainless steel (P) 6421* 
Gillespie, L. J.. and L. A. Hurst. Soil types; EeUtion 
between hydrogen ion concentration in different 

and presence of common potato scab .. lllA 

Glllot, R. FurfuroWs; Determination of in heel 

sugar factory products 881 A 

Gilliam, R. L.. and QUllam Prooess Oo. Wood ; Process of 

treating (P) .. .. 77A 

Gilliam Process Co. See GiUUm, E. L. 77 a 

Giillard, P. Monnet. et Cartier. See Soc. Ghlm. Usines du 
Khfine 

QlUlgan. B. 0. Moulds for glass; Composition for 

» and method of middiig same (P> . . . . ^ . . H7 a 

Gflmore. B. E. Stinafteid. B. .. •• 87Ab 48lA 

0 
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-OUnkrar. 0. vao B. BaUer ; Xew diitUlatioo mdfchod for 

deioeitag aduiteratloo in and eiiimatiog lat« 

of the coconut group 463» 

CUmoiir. K., and W. Dunvltlo and Co. Celluloac acotatea : 

Manufacture of solutfona of and Joining 

artidea made of cdliiloao acetate (P) . . . . 89CA 

CelluJoae nitrate and celluloid ; Production of solutiona 

of — • for uae aa lacquori and vamUhea (P) . . dl5i 

Ollion, C, H. See Maiach, 0. M 54U 

Oio, 0. Uranium ; Ita extraction from pitchblende . . 20OA 

Olnaberg. Hdttouwerk NbxIcrBChdneweldo A.-O, vorm. J. F. 

Elwitrolytlc roflnlrig of bronze anodes (P) .. 911 a 

Magnetite electrodes ; Manufacture of homogeneous 

(P) 

Clolittl. F. Stool ; “ Flaky ’* and ** woody ” . . 289 a 

and Soc. Anon, Ital. Olo. Ansuldo A Co. Steel ; Heat 

treatment of — - (P) 4(j7^ 

Steels ; Heat troatment of castings of special (P) 467 a 

OIrard, M. See Society of Cherab^al Industry in Basie .. 231 a* 

Oiton. A. C. Furnaco for ro'fusiug and refining metal 

e.g„ aluminium (P) .. 224 a 

Glullana, J. Klcctroplatlng apparatus (P) 291 a 

Given, uud others. Sodium nitrate and potassium 

nitrate ; Process for separating (P) . . . . 323 a 

Olaesor, W.. and Potash Extraction Corporation Potas- 
sium-bearing slliaitcs ; Method of treating (P) 105 a 

Glozebrwk. Jt. T. and others. Coating fabrics used in 

manufacture of balloons and dirigible alrshliw (P) 857 a 

See Kosenhaln. W .. 678 a* 

Glldle, A^and Drying Products Co.. Ltd. Drying liquids ; 

Machines tor (P) .. .. .. 49u* 

OloQsa, M. P. P. Drying plant (P) 

Gioesa, P. Iodine industry In Franco ; Past and prospective 

progress in the 

Glover, E. See Campbell, J * * * ' 799^ 

Glover, S.. and others. Retorts for continuous carbonisation 

of coal and the like; Vortloal (P) 4 a I 

See West. J ' j 

Oluud, W. Hydronrbons ; Pyrogenic decomposition of 525 a 

Paruffln from - uti 594. I 

See Fischer. V 492a, 494a. GOSa. 6G4a. 938a. 941a 

Omindcr. E, Filter; Self-cleaning — (P) .. _ 105^ 1 

(iodfrej, if. R. I)l8lilling shale and the like; Apparatus 

for (P) ; ^ 922 a 

Godfrin. P. Iodides; Determiuatlon of ., .. 816 a 

Obhring, R. See VVogrinz, A. 

Goerner, G. F. Fluids; Apparatus for treating — • 

e.g., for removing solids from gases (P) .. 490A 

Ooffln, E. VVator-gas prixluc^tlon in horizontal retorts 623 a i 

Going. W. J.. and General Textile Machinery Co Dvelnu 

apparatus (P) ^ 32o. ; 

and Klandcr-Weldon Dyeing Machine Co. Yarn-treating 

imu'hino(P) ® 432 a 

Golsswlet, P. E. 0. Cellulose derivatives ; Manufacture 

of new (P) : 

Goldmann. Sulphuric acid; Manufaituro of from 

Ktticna 251 a 

Goldmerstcln, L. Sm Cammen, L . ] 19 a 

Goldrolch, 8. Fodiler ; Manufacture of (P) . . g4‘>A 

Glass; Ovens for use in m'nufaeturo of spilnterloss 

"**■'*" (P) • • ^ 

and M. Stem and Co, i/oathor substitutes, waterproofed 

maUulals. and the like (P) 028A 

OoMsbrougli, H. A. See Hatschek. K. * ’ ^47* 

18i)'*.M7T i 

OoldBchmid-Abrahams. E. See Parker, J. W 493^ 

Goldschmidt. F., and G, Weiss. German rosins and their ■ 

suitability for S'lap manufacture . . . . 226.4 , ,378a 

Goldschmidt, H. Electrochemical Industry; Devoloinnont ; 

of the 9514 I 

and V. M. Goldschmidt. Alumina; Now method of 

producing ; 

Goldschmidt, 8. Hypoolilorous acid and chlorine monoxide 4 H)a ' 

Goldschmidt. T., A.-G. Printing and stamping colours • 

Preparation of (P) ’ 379. , 

TextiJe fabrics and the like; Ptocoss of softening ' 

— - — (P) , . . , . , , , . . _ ^ 859a 

Tin ; Extraction of from tin ashes, etc. (P) . ’ 910 a 

Zinc alloy (P) 940^ 1 

Zinc alloy free from iron (P) 899* 

Zinc-manganese alloy (P) . . . . 869 a 

Goldschmidt, V. M. See Goldschmidt. H ” 439E 

See Norske Aktieselskab for KJek^kom. Ind. , . . . 500 a* 

Q oktemith, J. N. See British Bmaillite Co 378 a. 472a* 

See Kanthack, R. 

Goldstein, H, See Kohrmann, F 

Ooldthorpe, E. T.. and others. Paint bodies ; Method of 1 

making (P) I 

Yellow-ochre roasting furnace (P) 330 1 . 869a* 

GoWthorpe, H. 0. See Greaves, J. E * 297 a 

Ooltra, A F.j and otl^. Cfiayey Iron ores ; Process of 

cleaning — rr (P) , gay* 

; >Clayey ores ; Apparatus tot Iftaninf — - (p) . , , ' 1344 


Piai 


»2Sa 

mx 

729a 


Gomberg, M. Ethylene ciiloi4>hydria and HMkhloioethyl 

sulphide .. 

Gonnfi, J. Oaldam . idioepliate and ammonia; Becovery 

of — ■ from sewage 

Oonnerm^. M. Oils, fats, waxes, resins, and gums; 

Iron content of . . 

GonvIIIo, 0. Fuel (?) 808^ 

OoDz^lex, F., and E. Moles. Carbon oxysulphlde ; 

Attempted sirnthesls of 3601 

Oooderham. Acetone fermentation process and Its technical 

application. Discussion 281T 

Goodman. M. See Gaynor, W. 0 794 

Goodman, N.. and B. Grubman. Resorcinol; Process of 

making (P) 742^ 

Goodrich (Jo., B, F. See Qammeter. J. R. . . . 189* 

See Knowlton, W. C .. *.* 4424 

Qoodson, J. A., and H. W. B. Clower. Croton gubouga bark ; 

Examination of , Isolation of 4-hydroxy- 

hygricacid *; _ 794 

Goodwin, A. R. Semolina ; Treatment of (P) 89 a, 696a 

Gor^dwin, C J. Drying by heat, with mechanical agitation 
and spreading. Discussion . . 

Waate-hoat boilers and pulverised fuel in chemical 
factories 

Goodwin H. M., and W. G. Horsch. Copper sulphate solu- 
tions; Electrical conductivity, etc., of saturated 

— — In presence of sulphuric acid 7611 

Goodyear Tire and Ruliber Co. Caoutchouc substances ■ 

Manufacture of (P) ... yqi* 

See Uartong, R. C ’ ' [ ” 472^ 

Goodyear’s Metallic Rul)bcr Shoo Co. See Riedor, T. H. 690 a 

Goold-Adaras, H. E. F., and others. Ammonia ; Oxidation 

of — (P) 

Catalysts, and manufacture thereof (P) 

Nitrates; Production of (P) 

Nitrogen-oxygen compounds ; Production of and 
apparatus therefor (P) 

Ses Gibbs, W. E 

See Topley, A. F * ! * ] ‘ ] 

Ooosmann, J. Incandescence gas mantles; Manufacture 

of (P) 

Gore, H. C. Fruit Juices ; Process for preserving (P) 

Sweet i^otatoes ; Production of syrup and feed from 


184t 

213T 


499a 

499a 

681a 

499a 

670a 

728A 

811a 

89a 


d’) 

Gorski, M. Fertilisers ; Comparison of two 
Mltsdtorlich's law of tlie minimuin 
Gorton, A. F. Glass pots; Apparent causes of failure of 


by 


736a 

836a 


lead 


1381 

276a 


Gorton, G. See Ulncldoy, J, W 

Goslar, H. Animal carcases; Apparatus for utilisation 

of for recovery of glue, fat, etc. (P) . . 23a, 

.. ^ 380a 

Gosileh, C. See Scjhonfcld, F 87a, 154a 


Gosrow. U. C. Electric furnaces ; Design of ■ 

Goss, B. C. Gas warfare at the front 

Gottlob, K. Rubber ; KiglR years’ work on synthetic 

and its war-time uses in Germany 
Gottsclialk, L. Rubber or like substance ; Procosa of syn- 

tlietlcally producing (P) 

Goubert, A. A. Dehydrating ; Apparatus for (P) 

and H. Bentz. Drying various substances, e.g., Vegetable- 

Process for (P) ’ 

Goudot, 0., and Soc. d’Etudes Chlm. pour I’lndustrie. Dis- 
tillation of liquids ; Process and apparatus for 

fractional (?) 

Goudrlaan, b\ Oorroilon of metals. Rusting of Iron 

Goujon. See Marchadler 73*5^ 8401 

Gould, H. W. Mercury ; Apparatus for recovering 

from Its ores (P) 

Mercury ; Proc.eM of recovering from Its ores fP) 

Roasting furnace (P) ' ' 

Gould Storage Battery Co. 5 m Chamberlain, R. N. . 

Gouldlag, A. W., and K. S. Mead. Fuel; Artificial —11 

and process of making same (P) 

Goulding, W. and H. M., Ltd., and G. H. AUlbon. Super- 
phospliates and like artificial fertilisers ; Apparatus 

for manufacture of (P) .. 

Oourlay, J. See CarruUiers, J. H., and Co. . . 

See Sands, J. L 

Gourraain, 0. See Nlooiardot, P. ! ! ] ] ’ ] * * 

Oow, C. 0^. Ele ctees of electric furnaces ; Mounting 

^ ^ ' Electric furnace’ ; (Jontrol of 

power absorbed in (P) 

Oowdy , R. C. Smoke-making composition for signal-rockets 

,, ,, 927a 064a 

Goyvaerts, A., and others, ” ’ 
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730a 

189a 

562a 

697a 


706a 


010a 

828a 

961a 

5871 

626a 


2081 

938a* 

210a 

682a 

829a 

425a 


distillation of mixtures 
of liquids which are not miscible with water; Up- 
paratus for (?) 7. . . 

Grfinacher, 0. Organic impounds, oontainlng sulphur, 

Gtintidfi^er, A. Molasses; Process for the 4i-tti^sri 
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lorner, a. m 
fiOiUoil of ^ 
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, X. H., ud K. KMIur. nakuM; 8«|MntiM 

or noovaij of (P) 480 a 

4sd A. W. Tttbdney. Picric Add ; MAnufacturc of 

(P) 840a 

Aod £. WiUiftms. Picric Acid; Method And appAratUi 

for drying (P) 480 a 

OrAham. F. A. DiiUlling AppAraiot (P) 451 a 

QrahAin, J. B. QIam ; Method and mcana for dellverlog 

molten (P) 587 a* 

Qlaas ware ; MachlneB (or making hollow (P) . . 587 a* 

Oraham, J. I. Carbon monoxide In gaa mlxturoa ; Accurate 

determination of IOt 

Qaeec ; Apparatun for continuous testing of . Bis- 

cuasloD 83 t 

Oraham, B. Bread and other food products ; Manufacture 

of (P) 115 a*, 302a 

Graham, W. H. Coal washing; Advantages of efllioient 

os reflected in the manufacture of iron and steel 326 a 

Qrahmann, W. Ammonia ; Production of from nitro* 

lim (crude calcium cyanamide) 172 a 

Orammont, E. Electric furnace (P) 801 

Granger, A. Zlrconia ; Utlllaatlon of as a refractory, 

an opacifler for enamels, and as an abrasive . . 141 a 

OranichsUldten, U. Catalysing agents ; Manufact ure of 

(P) 832a 

Grant, H. F. Lubricating oils ; Manufacture of (P). . 494 a 

Grant, J. C. Printing surfaces of cement ; Production 

of (P) 537 A 

Grantham, J. Su Eaton, B. J lllA 

Graphlkus-Gos. Toning process for photographic silver 

prints (P) 339 a 

Qrard. Aluminium alloys ; Heat treatment of . . 907 a 

Grasseili Chemical Co. See Llhrne, I. P 453 a 

Grasao, H., and J. Kottacimtek. Bafrlgcratlng machines ; 

Compression (P) 3 a 

Grauel, A. Potassium compounds; Procea.s for recover- 
ing from potassium-bearing silicates (P) 636 a, 819a* 

Graul, 0., and others. Isoprene; Producing (P) .. 470 a* 

Grau), W. L., and Seinet-Solvay Ck). Coke; Method of 

regulating quality of (P) 672 a 

Graven, H., and Thomson Soot Welder Co, lilcctrlc 

welding (P) 728 a 

Graven, J. H. Steel ; Method of preventing from 

rusting (P) 8261 

Gray, A. McD. Cooling-machine (P) 124A 

Gray, F. W. See White, J 769 a 

Gray, G. .S'« Wicks, G. if 698 a 

Gray, G. W., and J, Smith. Phosphorus; Ksttmatlon of 

in tile presence of tungsten 638 a 

Gray, II. M, Soap-suds ; Process for re-using i)reviously 

used (P) 730 a 

Gray, J. Annual Meeting proceedings 206 t 

Speech at Annual Dinner 246T 

See UrltlBlj Thomson-Houston Co. 709 a 

Gray, J. H. Electric furnace (P) 830 a 

Smelting ore ; Process of (P) 79 a 

Grayson, J. Sodium nitrite ; Manufa<'ture of (P) . . 499 a 

Sulpliur dioxide; Manufacture of (P) .. 817 a 

Great Northern Paper Co. See Pope, G. E. .. .. 672 a 

Greaves, H. A., and If. EtcholU. Electric furnace (P) 469 a, 605a* 
See Watson, T. H., and Co. (of Slioitleld), Ltd. .. 80 a, 780a* 

Greaves, J. E. Azoflcatlon in soils 114 a 

and E. G. Carter. Soil amendments ; Tlia action of some 

common — — . . , , . , , . . , . . 690 a 

and others. Nitric nitrogen accumulation in soils; In- 
fluence of salts on the 207 a 

Greaves, II. H. Nickoi-chrome steel ; Teraper-brlttleness 

of 82U 

and others. Nickel-chrome steels; Temper-brittleness 

of 821 a 

Greaves, T. G. Chestnut bark ; Colour tests of . . 430 a 

Green, A. Intermediates ; Manufacture of . Discus- 
sion 2687 

Green, A. G. Intermediates; Manufacture of , Dis- 
cussion 267 t 

Mustard gas ; History of 868R, 469 r 

Patent law 269l 

Picric add ; Manufacture of (P) . . . . 389 a, 614i* 

and Levinstein, Ltd. SeMrating the constituents of 
mixtures of volatile liquids ; Metliod and appara- 
tus for (P) 611A 

Green, G. W. See Andrew, J. H. .. 183 r, 8481, 368a, 775a 

Green, H. N. See Bailing, M. J 881 a 

Green, S. M. Cblorine-caustic soda plant at Edgewood 

Arsenal ; U.8. Government 57 Sa 

Greenawalt, W. £. Copper ; Electrolytic deposition of 

(P) 829a 

Greene, A. E. Electric furnace (P) 425 a 

Greene. B. L. Exhaust steam in water-gas generators . . 517 a 

Greenfleld Paper Bottle Co. Sh Gelerisen, 0. E. . . . . 648 a 

Greenatreet, 0. J., and Gasoltne OorporatlOD. Hydrocarbon 

oils; Cracking <P) .. UU 

Mineral oils ; Process of treating (F) . . . . 404 a 


Gtmwald. I. Meat; Suppoeed oecurronoo of aieihyignaiil- 

dine In , and oxMatkia of ereoUno by mMeurio 

aestate , . dtlA 

Greenwood. 0. V. See Orasa, C. F 85ii 

Greenwood, H. C. Drying by heat, with meohanloal agita- 
tion and spreading. Dlsousslon 184f 

Obituary 446a 

and T. W. Q. Acland. Bate of flow of fluid ; Meaanrtng 

the especially when under high preasure (P) . . 75U 

aud A. T . 8. Zealley. Oxygen In combustible gas mixtures : 
Api>aratus for automatic estimation of amall 

amounts of or of combustible gases In air . . 87* 

Greenwood, H. W. Geo-ctministry, lU problems and poten- 
tialities 401 

Greenwood. J. N. See Andrew. J. 11 848B, 776 a 

Gregg, H. H. See Clarke, A. B 867 a 

Gregory. A. W. Tin comi>ounds ; Bocovery of (P) . . 414A 

Tin ; Ueoovery of from tinned meUls (P) . . . . 642 a 

Gregory, M. Buhbor; Compoeltion Iiavlng the general 

proi*ertle3 of (P) 227A 

Gregory, W. See Johnson, H. ,, 478A- 

Qregson, W. See King. J g47A 

See King, Taudevin, and Gregson .. 559 a 

Greiner, L. Belgian Iron and steel works ; Beport on con- 
dition of after the German occupation . . 18Sl 

Orempe, P. M. Pitch dust In briquetting works; Bkln 

disease due to — 623A 

Grothe, T. Ammonia ; Increasing the yield of In the 

geslflcatlon of air-dried fuel (P) 526 a 

Orevllle, H. Flour; Treatment of (P).. 260 a, 385a, 

476a*, 552a* 

Grldley, E. K., and Minute Tapioca Go. Alimentary sub- 
stance ; Method of producing an (P) . . 596 a 

Grlebol, C., and A. Hchufor. Fruits; Composition of the 
mesocarp colls and tholr relation to the mellowing 

of 595A 

Grltliu, P. J. Metallurgical furnaces ; Hoofs for (P) . . 328 a* 

Grllfln, It. Paper; lOHtImatiun of fibres In .. .. 896 a 

Grltflng. C. E. and W. II. Kennedy. Explosive (P). . .. 67 a 

Grimth, A. J. See Grlinth. J. K SllA 

Griffith, J. K. and A. J. Grinding mill (P) 81U 

Griffith, B. E. Burning lh|nid fuel ; Apparatus for (P) 06A 

Griffith, B. W. Tanning materials ; Comparative analysis 

of 82 a 

Griffiths, E, A. See Cooper, B. 0 761 A 

Griintits- Jones, E. Fat-e.xtraction apparatus . , , . 201 a 

Lettuce oil ; Egyptian — 220A 

Griggs, J. O. Furnaces : Temporary repairs to ofwn hearth 

and like — — (Pf 540A, 96lA* 

Grignard, V., and E. Crbaln. Phosgene ; Preparation of 

by nicans of carbon tetrachloride and oleum 

or Bulpnurlc acid 674 a 

Qrlley, T, 1), See Unkle, C, W 39 a 

Griinme, <<’. Miinili(A seeds ; Technical utilisation of 

ililfereut species oi 83lA 

Oltidca fat 045 a 

Grindio, A. J.. end CoinbvLstlon Ewnomy Corn. Powdered 

coal; Apparatus fur burning (P) .. .. 808 a 

Grlndley, H. 3. See Eckstein, H. C 8UlA 

Grino. Jl. A., and Gas Puwur Machinery Co. Producer- 

gas ; Process of making (P) 710A 

Grlscom- Russell Co. See Jones,*H. C 398 a* 

Griswold. G. G. Electrolytic silver aud gold refining .. IBlA 

Grob. A. See Soc. of Chem. Ind. In Basle 894 a* 

Grocott. F. J. Producer-gas ; Furnaces for generation and 

combustion of (P) 66 a 

Grdndal. 0. Furnace ; Mechanical roasting (P) 78 a, 290a 

MAgnetic orc-separatur (P) 642 a 

Grdppel, H. See Fischer, F 400 a 

Urolca. J.. and J. L. Weyler. Dopes, varnishes, coatings, 
or plastic Aims with an acetone-soluble cellul^ 

acetate basis ; Manufacture of (P) , . . . 714 a 

Esters ; Production of (P> 794 a 

Groll. M. Lactic acid bacteria ; Manufacture of durable 

ferment preparations, especially of (P) . . 610A 

Gros. F.. et Bouchardy. Cyanamide ; Process for pro- 
duction of (P) 818 a 

and P. A. Guye. Nitric acid ; Manufacture of fP) 758 a 

Nitric acid ; Manufacture of concentrated — (P) 758 a 

Nitric anliydrido ; Manufacture of (P) . . 758 a 

and L. J. J. Perruche. Nitro-compounds ; Prodnotion 

of aromatic (P) 812A 

Gross. 0. Pepsin preparations ; Valve of commercial 876 a 

Groeafeld, J. Ether ; Beoovery of in fat determln- 

atlons 425 a 

Grossman, M. A. See Bawdon, H. 8 419A. 53dA 

Orossmann, li. Tar oils In Germany 5311 

Grossmann. J. Nitre-cake; Utilisation of (P) .. 416 a* 

Grosvenor, W. M.. and Perkins Glue Co. Adhesive (P) 589 a 
G lue; Vegetable — and process of making it (P) 5 Ma 

HUing apparatus (P) .. t77A 

Grotts, F. Metals used in aeroplane ooostructloiii ; Metal- 
lography and beat-troatmeiit of .. .. 41U 
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(ItaUdli, t, t, 8t«dl ; Kftoufftcture of • 
iron oret (P) 


drover, W. fi«Wlgtii,0.8 8«7i 

Onvee. 8. B.. nnd T. W. II. Wtird Dopes or varnishes nsed 

In aeroplane construction (P) 847 a 

8$e British Aeroplane Varnish Co 848 a 

Oroder, T. H. Prlatt^rs* roller composition and analogoos 

substances ; Koclaimingof used and apparatus 

thcre/of (P) 378 a 

Grubraan, B. See Goodman. N 712 a 

OrOn, A. Hardened oils; Analysis of .. .. 729 a 

and J. Janko. Colophony ; Iodine value of . . 606A 

and K. VYlnklor. Colophony ; Action of sulphuric acid 

on 689 a 

and T. Wlrth. Glycerol ; Determination of — and 
of tlie water content of glycerin from the sp. gr. 
and boiling point 295 a 

Orilnor, V.. and Norsk Hydro-Elektrlsk Kvaclstofakticael- 

skab. Electrolysis of solutions (P) 680 a 

Giilnhut, L. Amino-acid nitrogen ; IHttormluatlon of 

eajKJclally in soup tablets, etc 788 a 

Orund. B. See HQttlnger, A 842 a 

Grunert, K. See Schreiner. K. E, M 897 a 

Gruunrald, B. B., and A. J. Merle. Magnesium carbonate ; 

Procois of producing (P) 414 a 

and National Magnesia >Iiinufacturlng Co. Magnesium 

carbonate ; Process of manufacturing light (P) 105 a 

Monolithic structures ; Material for making (P) 905 a 

Oll-welU ; Material for closing off water In (P) 005 a 

Orylla, H. B. See Hoapo, W 455 a. 608a. 022a« 

Quaroschl, I. Putrefaction ; Gaseous products of 693 a 

Triamlnoti'iphenyl methane ; 8ulphltc-l<;uco derivatives 

of ns reagents for alkalinity of water and for 

dissociation of salts 662 a 

OQnster, 0. Dryer ; Drum consisting of several 

horizontal concentric cylinders (P) .. .. 276 a 

Gilnthor, G.. and 0. K. von Czadek. Artlflcial fertilisers ; 

Poisonous action of on sheep .. .. 056 a 

Gttnther, P. See East. II 603 a 

Guess, Q. A. Nlckid ; Elec-trolytlc separation of from 

.copper (P) 729 a* 

Nickel; Process for electrolytlcally refining .. X82 a 

Guggenheim. M.. and others. Ethiinol-trlalkyl-arsonium 

hydroxides, and process for making sumo (P) .. 659 a 
Q uglialmelil, L. Phenolic amines ; Arseuotungstlc and 
arsenotuugstomolybdic complexes os reagents 

for 55 a 

Tungstic and molybdlc complexes as proclpltauts of 

organic bases 438 a 

and C. 0, Estrella, Yerba mat6 ; Testing purity of 54 a 

and U. Hordh. Nicotine ; Use of arsonotungstic acid 

In determination of 901 a 

Ouillebaud. C. W, See Starling. E. H 422 k 

GulHcrd. A. See D16nert, P 155 a 

Guillet, L., and others. Ahiniiuium alloys (duralunihi) ; 

Tempering of - 770 a 

Quillot. See VTzorn s77a 

Quisellu, A. Liquid fuels 05 a 

Gulteroa, J. C/opper; Electrolyt.c determination of 

without platinum electrodes . , . , . , 928l 

Quiterman. K. 8. Electrolytic process for cioaning elec- 
trodes coated with cobalt (P) 829 a 

Gulf Production Co. Nm yelbcrt. P. M. . . . . i67a 

Gulf Befinlng Co. See Abbott. L. 8. . . oaoi 

5ss King, G. H ’ oSt 

^seMUIer, A. K ** 

See Prichard. G. L ' ‘ 214^ 

Oumbaril. C. Peat ; Process for treating for preparing 

fibres and pulp (P) 896 a 

Gomlich. £. Iron alloys ; Influence of chemical com- 
position and heat treatment of upon their 

magnetic properties, specific resistance, and density 

179a, 822a 

Gurevich. L, P. See Merlca, P. D 638 a 

Gurevich. L. J., and K. Wlcbers. Platinum laboratory 
utensils ; Comparative tests of palau and rhotan- 

lum-ware as substitutes for 614 a 

and E. W. Woodward. Soldering alloy (P) . . . . 606 a 

Gutbler, A., and 0. MaUch. Hydrogen ; Behaviour of 

towards platinum 680 a 

and G. L, Welso. 84dcnium ; Electrolytic preparation 

of oolloidal 679 a 

and others. Hydrogen ; Behaviour of towards 

Iridium e79A 

Qutmann. A. Iodoform ; Action of alkaline roduclitg 

agents on 477 a 

Guye, P. A. Pulsometers for raising liquids of high vapour 

tension (P) .. .. 704 a 

See Ores ot Bouchardy. P 763 a. 768a, 763a 

Ouyr*t^ A. Sulphonatloo of tensene hydrocarbons. Pre- 
paration of benseiRaonoiul^nki add .. 811 a 


Qayoi JT.. tad £. 1. SlnoiiL llkaR and aflttlltte-Mftli 
meiliyltulphates : Aotkm of beat on — - 

Dlmethyi sulphate ; Aetlon of on alkali and 

allrsUne ntrth iulphatet 

Dimethyl eulphate ; Action of metallio hydroxides and 

oxides and alkaBoe-earth carbonates on .. 

Dimethyl sulphate and alkali methylsulphates : Action 
of — - on dry alkali chlorides and oromldes 
Methyl alcohol ; Action of oonoentrated solphorio acid 

on 

Methyl alcohol; Action of sulphuric anhydride and 

oleum on . Preparation of dimethyl sulphate 

Guzmin, J. Gold ; Electro-analysis of without 

platinum electrodes 

and P. Poch. Mercury ; Electrolytic determination of 

without platinum electrodes 

Qwosdz. J, Water-gas production ; Principles of . 

Decomposition of steam In contact with Incan- 
descent carbon 


Hiiog. E, L. See Wostad, A. 0. 


Haas. A. R. 0. Hydrogen Ion concentration ; Colorimetric 

determination of in small quantities of 

solution 1 

Haas, B. Oxygon tendering of textiles In laundries .. ] 

Habasian, Y. See Archibald. E. U 

Hachtmann, A. P. Furnace (P) i 

and I.ehlgh Pulverizer Mill Co. Tube-mill (P) . . . . 1 

Hacketlial-Draht und Kabclworko. See Hllbig. A. ..I 
Haokford, J. E. Benzene and toluene in petroleum ; 

Estimation of . Discussion 

See Pearson. 8.. and Son 672 a, ( 

Hackl. H., Bayorischc A.-G. fiir chem. u landwirts.-chem. 
Fabr., and H. Bunzel. Copper oxide ; Manu- 
facture of toclmical hydrated free from 

chlorides (P) 1 

Hackl. 0. Filter pulp ; Use of In analysis . . . . 5 

Silicates Insoluble in acid ; Determination of combined 

ferric oxide In ] 

Hadfiold. A. J. and J. W. Concrete ; Manufacture of 

(P) 4 

lladfield, 0. II., and A. E. Bawtree. Canlboard tubes ; 

Coating the Interior surfaces of (P) • . 

Porous vessels of pRi>er or avrd board ; Ecndorlng 

Impervious to fluid (P) 8 a, ( 

Proofing material from glue for treating the walls of 

porous vessels (P) 4 

Hadfleld. J. W. See Hadfleld, A. J 4 

Hadflcld, R. A. Alloys (P) 4 

Ferromanganese ; Manufacture of low-carbon (P) ( 

Iron-ulckcl alloys (P) ! 

Iron silicon alloys ; Manufacture of — — (P) . . ( 

Iron and steel turnings, scrap, and the like ; Treatment 

of (P) f 

Manganese-steel ; Manufacture of - — (P) 371 a, 371a, ( 

Manganose-stcol scrap ; Kemciting of (?) . . ' 

Manganeso-steel sheets ; Manufacture of and 

helmets made thorofrora (P) f 

Nickel-chromium steel rolls ; Manufacture of (P) ( 

Steel ; 3Iaiiufacture of (P) 421 a, t 

Steel ; Manufacture of sound Ingots and billets of 

special suitable for use In aeroplane and 

motor construction (P) J 

Steel shell ; Manufacture of (P) ( 

and S. A. Main. Carbon oicctrodes u^ In electric 
steel-making furnaces ; Eadlographio examination 

of i 

and B. J. Sarjant. Fuel control In metallurgical furnaces ! 
and others. X-rays ; Testing the absorbing power of 

dilTeront steels under 4 

See Bono, W. A 366R. ^ 

See Greaves, E. H i 

Hftgglund. K. Cellulose; Determination of the copper 

value and valuation of fi 

Lignin f 

See Borglus, P ; 

Haenul, P. See KohUchUtter. V 2 

HaerteU H. R. Rubber ; Process for reclaiming (P) ; 

Uaertlng. K. Iron oxlde-oellulose 8 

Hageman, A. M. Tellurium sulphide 2 

llagenbach, A., and K. Langbein. Arc electrodes ; Deter- 
mination of the temperature of . . . . { 

Hager, G. Soils ; Injurious action of potassium and sodium 

salts on the structure of and causes .. 4 

and J. Korn. Calcium carbonate of different origin and 

fineness ; Solubility of fai water contain]^ 

carbon dioxide in its relation to soils and plants . . I 

Uaglund, G. Metals ; Separation and refining of (P) ( 

Hoiirtrom, J. E.. and Independent Filler Press Oo. Filter- 

press plate (P) 

Hahn, A. W. Copper ores ; Process of looohlag (P) . . 

Hahn, 0., and M. Bothenboch. B«dio«eUvity of rubMfum 

•nd potaMlom f 






HaltkiMb ^ 8. Bxploiloiia In eoal nioei S88 t 

Hale. A. J. ** StootrolyBii ; ApiJiHMlkNtt of la 

ehenUeal lodoali^** OSa 

Hale, W. T. ValcaabaMa oompoclUon (P) . . 4721 

Hail. A. B. Ftoldner, A. 0 125a 

Hall. C. A., and Pennsyl Vania Salt Manufacturing Ck>. C!op* 

per ; Treatment of cement (P) . . . . 148 a 

Hall. 0. H.« and others. Aluminous materials of high silica 

content; Treatment of (P) 12 a 

H^. B. J.. and Metals Disintegrating Go. Dislntogratlng 

metals ; Process of (P) 408^ 

Metal disintegrating apparatus (P) 82flA 

Metallic dust ; Manufacture of (P) . . . . i85a 

Metals ; Method and apparatus for reducing to a 

flnoly-divlded condition (P) 642 a 

Hall. B. M. Sm Eills. R. II. 128T. ICOr 

Hall, H. C., and Rolls- Royce, lAd. Aluminium alloy (P) .. 328 a 

Hall, I. Molting and casting metal ; Mc.an8 for — — (P) . . 613 a* 
and W. Balloy. Furnaces for molting steel and other 

metals (P) 200 a 

Hall, N. L. Rail or tul>e mill (P) 805 a 

Hall, W. See Kiiccht, K 7 a 

Hall, W. A. Motor fuel ; Apparatus for making — (P). . 100 a 

Hall, W. R. D. Artlflclol-sllk waste; Treating for 

spinning into yarn (P) 496 a 

and S. Feather Co. Spiuulng Imltatlon-raohnlr yarn (P) 406 a 
H alla, F., and A. Schuller. Blackening of llght-seiiAilivo 

films ; Law of 28A 

Haller. P. Sulphites ; Determination of and of sul- 
phur dioxide in gaseous mixtures 52T 

Haller. R. Adsorption comiKiunds of dyestuffs .. .. 281 a 

Cotton of different degrees of purification ; Behaviour of 

towania solutions of nietaillc salts . . . . 70 a 

Indigo Grey ; Elbers* 897 a 

Vegetable textile fibres; Comparative examination 

of 407 a 

Halliburton, W. 1). Physiology and the foo<I problem . . 65 r 

and others. Glycerol In fata; Replacement of by 

mannitol. Food value of syuthetic oils thus 

produced 052 a 

Halllmond. A. P. See Whlt*‘V'y, J. H, 183 r, 3I0r. 367a. 772a 


Halphen, G. Italian wines; Value of the lialphcn ratio 

for 594 a 

Halverson, J. O. Sulphur in feeds, faeces, and foods ; Moli- 

fled Benedict method for estimation of .. 021A 

Halvorsen, B. F., and C. HOrbye. Sulphur dyes ; Manu- 
facture of (P) 623 a, 624a* 

and Norsk Hydro-Elektri.sk KvficlHtofaktlesel.Hkab. Nitrous 
gases and nitric acid ; Producing crjnccntratod — - 

(P) 817a 

Hamburger, A. Cinematography; Polychrome (P) 

304a. 6r)9A* 

Photography ; Coltmr (P) . . . . . . 304 a, 050a* 

Hamburger, L. Electric glow-lamps ; Removal of residual 

gases from — — ■ . . . . . . . . . . 675 a 

Metals and salts ; Ultrainicrosct^plc examination of 

very thin depoalta of producrxl by volatilDa- 

tlon in a high vacuum 1«2 a 

and D. lAjly, Jun. Electric Incandesconco lamp (P) . . 892 a* 

ami otlicrs. Electric incandescence lamp ; Mctid flla- 

moMt (P) 405 a 

Tungsten ; Influonco of different substances on absorp- 
tion of light by thin layers of .. .. 075 a 

Hamilton, H. C. Chlorctone (trichIoro-f«r<.-butyl alcohol) . . 923 a 

Digitalis leaves ; Effect of temiHjrature of drying on 

activity of 198 a 

Hamilton. J. W. C,. and E. W. Quirk. Sterilising cereals. 

nuts, seeds, aud the like (P) 116 a 

Hamilton, W. B. Cast-iron ; Manufacture of grey (P) 375 a* 

Hamlin, M. L.. and American Synthetic Dyes, Inc. Phenol ; 
Recovering bcnzenomonosuiphonic acid and pro- 
ducing (P) 6761 

Hammond, T. C. See Chambers, E. V 101 a 
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Heinz, N. E. Nltre-docomposing apparatus (P). . .. 810 a 

Heluze, E. Sulphurous acid ; Reduction of by 

hydrogen siiiphtde In acjucoua solution , . . . 573A 

Ueise, 0, A. L. Gas ; Process for removing tar from 

— (P) 710a 

Preheater for gas generators (P) 710 a 

Helbig, E. See Meister, Lucius, und Briinlug . . , , 168 a 

Holbig, M. Sulphur ; Extraction of from metal 

sulphides (P) 861 a 

Uellendoorn, U. J. AVe De Vries, (), 22 a, 22a, 82a, OlT, 188 a 

Heller. G. Indopheuols and indumlues . . . . . . 858 a 

Isatlu series; Now Isomerides in the .. .. 456 a 

Helm, J. Evaporator (P) 704 a 

Helmer, N. A. Separating device (P) 662 a 

Helmes, H. J. Lubricating oil ; Apparatus for clarifying 

or recovering (P) 80lA 

Helps, Q., and J. Harger. Producer gas ; Manufacture 

of (P) 665 a 

Henderson, A. J. Metals; Removing coatings from 

(P) 728a 

Henderson, G. G. " Catalysis In Industrial chemistry " 116 r 

Henderson, H. B. Salt glaze reduction ; Some phenomena 

In 16 a 

Henderson, J. A. R. See Callan, T. .. 408T, 410T, 433 r 

Henderson, L. J., and others. Dough ; Influence of 

electrolytes upon the viscosity of .. 334 a 

Gluten ; Action of acid and alkali on . . . . 334 a 

See Conn, E. J. 88 a, 334a 

Hendrick, J. Phosphate industry 1&5 r 

Hone, E., and A. Van Haaren. Alkali satis or (ertillsers ; 

Preparation of from alkali cyanamides and 

acids (P) 6771 

Henley. A. T. Fermenting wort or wash ; Treatment 

of with air (P) .. 787 a 

Henley. V. E. Acetone fermentation proceet and Ita 

teohnloal applloallon. Dlseaiitoii ttlf 

8h Deahotoogh, A. P. H. 6»dA 


Henley, E. E. Sm Emery, J. A 475 a 

Henning. A. Ethyl chloride 452 e 

Refrigerating agents ; Kanufacture of (P) . . 75U 

Henri, V. " Photoohtmie ; Etudes de " .. 88flK 

Ucnrlcl, W. A. K., and Uenrtol Waslitng Machine Co. 

Washing, disinfecting, and dyeing machine (P) . . 67ftA 
Henrlcl Washing Machine Co, See Henrlcl, W. A. B. .. 579 a 
H enry, V., and P. Amnmun. Funtumia eJaetiea ; Latex 

from unoultivatod and Its coagulation . . . 885A 

Henshaw, W. G., and others. Flue-dust; liCaching 

to recover potassium salts (P) 18 a* 

Heuslillwood, A. B. See Thornber, J. .. .. .. 132 a 

See Ward, A. 758 a 

llcnwootl, A. Ammuulii ; (’atalytlc process of oxidation 

of — to nitric, acid (P) fl2PA 

GaUlyot (P) 62PA 

Pbosphato fortlllscr ; Manufacture of (P) .. 660A 

Hepke, K. Srr Kallwcrko Gronsherzog von Sachsen A.-G. P45A 
Ilcpwortli, II. Nitric esters of glycerol ; Absorption spectra 

of 660 a 

Wire: Hardening and tempering of (P)-. .. 828 a* 

See. Crltcbley, Sharp, and Tetlow IBlA 

"Ilerba" A.-G. Bchwclr. I’atcriiohmiing f. Konservicrung 
von SiiasgrdiiLittcr llappcrswlll. Fodder; Process 
for treating green — In silos (P) , . 060A 

Horblg, W. Water ; Kilect of cartKinate hardness on deter- 
mination of chlorine In . . . , 662 a 

Wool ; Ebuit.h iim roactloii of - . . . . , . 366 a 

llerbst, F, Coal ; Dressing and gaalib atloh of - , . 016A 

llerctilos Powder Co. See Uarab, J. ,, 604A 

See Finch, L. S 606 a, 719a 

See Nash, W. F 840 a 

See Hymincs, E. M. 136 a 

Ilcrda, H. Saggers: Iv’onomU'S lu matinfacture of 862 a 

llonlnmn, (1. A. Mineral wool; Manufail/Uru of (P) 

179a, 325a 

llonisinan, W. H. tn^emical standards and unlflcation of 

analysis. Dlmmssion .. .. .. .. .. 26T 

Hermann. 8. Jf. Mordanting by means of calcinm antimony 

tartrate (P) 627 A 

Hermanns, H. IJgiilte waste; Drum firing for flnely- 

dlvid(Hl and low-grade fuels, csi>eclally . . 887A 

Hermanns, L. See Meister, Lucius, nud Briinlug .. .. 117 a* 

Ucrinansen, H., and Sundiisky tTunont Co. Gas washing 

and collecting apparntns (P) 66 a 

Uernadthaler IJng. Eisenlndnstrlo A.-G. Flotation process 

for conrentrating ores (P) 19A 

Herr, 11. A. Filtering machine; Continuous automatic 

centrifugal (P) 124 a 

llerrbold, W. J.. and C. Keelan. Paper stock; ^faclilud 

for troatltjg (P) 460 a 

Herrmann, E. See. Frttnkel, H. 584A, 741A* 

Herrmann, W, Pitch; Atomiser and burner for • - -(P).. 866A 
Herron (’o.. The James H. .SV<* Wcddenthal, M. G. .. 548A 

llersoy, 8. See Kirkham, Hulett, and (^handler .. .. 622 a 

Horshman, P. R. See MacDowell, C. H 286 a 

lierty, C. H. German dye situation 476 e 

Hervt'-, A. Nitration of cellulose and determluatlon of 

nitrogen cmdent of guncotUm . . . . . . 66 a 

llorzherg, W. Paper sacks 468 a 

Herzbruch, II. Washing coal and the like; Itemovlug 
loam and clay from %atcr used for by filtra- 
tion (P) 214A 

llerzfcld, A. Waccharlmeter ; CoustanU of the quartz 

wedge — - 873 a 

Sugar Juices ; (iauses of frothing of raw and refinery — - 967 a 
H erzog, W, Phthallmlde; Preparation of .. .. 867 a 


Hess, K. IsopeUetlorlne ; Natural occtirrcnce of . 

Alkaloids of pomegranate tree * 

and F. Lelbbrandt. Guvaciiie ‘ 

Hess-lvcs Corporation, and F. K. Ives, Colour photo- 
graphy (P) 

See Ives, F. k! 200a*. I 

Heudebert, C. A. Bread ; Mantifacture of a concen- 
trated (P) J 

Heuser, E., and C. Rklftldcbrand. Lignin of wood. I. 

Destmctlve distillation of lignin .. .. .. 1 

Schmidt, W 1 

Heuser, H. Beer; Manufacture of alcohol-reduced 

(P) 6&1A, I 

Beer ; Process for brewing - — (P) I 

Beverages; Manufacture of alcohol-reduced (P) 

166a, I 

Beverages ; Manufacture of extracts of beer and other 

fermented (P) 

Beverages; Manufacture of llquld-coDdensed yeast- 


treated extracts from (Pi 

;erages; Manufacture of non-ini 


Beverages; Manufacture of non-intoxlcatlng hopp^ 

(P) 

Heuse, R. Water; Lloaeed process for softening boiler* 

feed 

Howard, J. A. See Cooper, E. A. . . . . . . . • 

HewRt, J. T.. and W. J. Jonea. Methoxyl groap ; Estima- 
tion of the — - 
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N. 0. ». iiirfMtti; Prwening (P) 

JwmA, 0.. »iid Nonk HyxIro-EIcktrlak Kvaelftofsktle. 
•elilub. Nitiotu gases; Manofactore of con- 
centrated (P) .. •• 

Nltroxylsulphurlc acid ; Handling (P) . . 

Jephoott.H. Nlootlno; SpccIAc rotatory power and speclfto 

gravity of In aqueous solution 

Tobacco, tobacw) stalks, and offal tobacco ; Process for 
obtaining nicotine, ])otash. and other substances 

from (P) 

Jeppson, a. N., and others. Ceramic tile; Antislipping 

(P) 

Jerdan, D. S. Catalysts 

Jesporson. T. Paper stock ; llciuovlng printers’ ink from 

(P) 

Jo8|H!rson Pap(!r Co. Paper pulp ; Removal of printers' ink 

from paper stock and preparation of (P) . . 

Jessop. K. N. Zimmers. D. F 


mi 

7U 


mjL 

945a 

116a 

006a 

287a 

413B 

714a 

4dCA 

047a 


Joachlmogtu. 0. Stroi)hanthU3 and digitalis tinctures 
of different origin ; Pharmacological valuation 

of . . . . 387 a 

Joaohlraowltz. M. <S’r« Wasicky, It 737 a 

Joannls. A. Add pho8j)hate3 ; Properties of . . 533 a 

Job, A. See Helm, P 420 a 

Jodidi, 8. L., and 8. C. Moulton. Nitrogen distribution 
In proteins ; Cause of and remedy tor certain 
inaccuracies In Haiismann’s miithwl for — — . . 92lA 
Jodroy, E. W. See British llefrlgoratlng Co .. .. 070 a 

JOrgenson. 0. V. Pyrolaslto ; Method of treating (P) 530 a 

Jocrling, F. Incandescence masses ; Preparation of porous 

from thorium and (;orlum oxide mixtures (P) 892 a 

JOrns, C. Electric insulating material ; Manufacture of 

(P) 012 a 

John, W. Furnaces for annealing metal plates (P) . . 183 a 

Johns. 0. Steel ; Solid and liquid states of — — • . . . . OR 

and L, Ennis. Find iieonomy la the Gorman iron and 
steel industry of the occupied territory on the Iqft 

bank of the Ithltu! ; Pre.sont status of SSOR, 7701 

Johns, C. 0., and D, II. Jones. Protcln.s of the peanut, 

Arach>9 hijiMxjcea. Hydrolysis of arachln . . 89 a 

Tyrosine ; Diitermlnatlon of In proteins . . 5lA 

and others. Coconut globulin and coconut press-cake; 

Nutritive value of 384 a 

See Jones, I). B 5U 


Johnson, A. Dryer; Rotary oven and (P) .. .. 450 a 

Johnson, A. J. See Patten, II, M 472 a 

Johnson, C, M. Phosphorus ; Determination of In 

vanadium steels, ferrovanodium. non-vanadium 

steels, and pig Iron 179 a 

IJraoluin, ilrconium, chromium, vanadium, and alu- 
minium in steel ; Determination of . . . . 537 a 

Johnson, K. A., and W. Snodgrass. Hydrocarbon oils ; 

Method auil apparatus for treating (P) . . 67.1 

Johnson, F. Copper ; Inlluence of cold rolling upon the 

raoohaulcal properties of oxygen-free — — . . 121R, 257 a 

Johnson, F. G. L. lO.xplo.sivos ; .Manufacture of — — (P) 442 a 

See Vlckora, Ltd 48 ()a 

Johnson, 11. U. Sas Hall, 0. .M 12A 

Johnson. J, Soils ; Intliicnco of heated on seed 

germination and plant growth 51SA 

Johnson. J. E., jun. Forrosilicon and potassium salts; 

Process of making (P) 950 a 

Ferroslllcon ; PriMluclug — ^ in blast-furnaces (P) 80 a* 

Iron alloys ; Process of proouclug (P) .. .. 950i 

Johnson, J. M. See Bailey, II. 8 51 a 

Johnson, J. 8. Lbiuld fuels ; Atomising and vaixirislng 

for burning (P) 02lA* 

Johnson, L, E, Molasses : Determination of starch glucose 

in by polarisation at 87®C 85 a 

Johnson, M. H. Se' Johnson, J. K.. juu 950.\, 9.50 a 

Johnson, R., and others. Tanning (P) 473 a 

Johnson, T. H., and P, G. Daschavsky. Fibroin ; Destructive 

distillation of silk OjIa 

Johnson, W. McA. Cement-making process and production 

of magnesium and fcrroalllcou (P) 366 a 

Nickel scrap and sludge; I'roating — — to recover 

platinum (P) 423 a 

Steel-making process using load or copper blost-fumaco 

slags (P) 601 a 

Johnston, A. See Glozebrook. R. T 357 a 


Johnston, F.. and A. Orr. Matches ; Process of treating 
to remler them immune to the action of 


moisture (P) 614a. 660a* 

Johnston, J. See Adams. L. H 145a 

Johnston, J. F., and Electric Robber Reclaiming Co. Rub- 
ber composition ooutaluiug cotton (P) .. .. 296a 

Rubber waste; Process of treating (P) .. 296a 

Johnstone. Q. E. See Oarruthora. J. U., and Co 93dA* 


JoUbols. P., and A. Sanfourobe. Nitrous vapours 

itltntlon of 

Jonti. 0. R. Grinder (P) 


Oon- 


1321 

4501 


Jottvelv 0. Boilen : AntomatloUly legulaUng fhe voSoma 
of ttanld dulncmsli^ or anidogous nageat si^* 
pGen to — '■ ( P) ,, •* 


Jollflii, A. Indlj^old dyestnllli: Nnnofaotiiro of (F) 8941 
Jonea, Ah And MeUlInrilcal Oo. of Amerion. 21no retort 

fomaoe (P) .. .. 79 a 

Jones, A. J. Aspirin (aoetylsallcylio add) and aspirin 

tablets: Purity of oommorclal 887i 

Halogens ; Detection of In mixtures of their salts 860i 

PurlQed ether and the variations in oommorclal samples 655i 
Jones, C. C. Iron; Process of extracting -- — from Its 

ores (P) . . . , 9501 

Jones. D. B. Zinc ore ; Method of treating (P) . , 292 a 


Jones. D. C. Formic acid solutions ; Dehydration of 302T 

i See Orton, K. J. P. 811 a. 924a 

, Jones, D. T. Glyceryl methyl ethor dlnltrato (o-methylln 

diuitrate) 110 a 

Jones, D. W. Copper ; Wot extraction of . . 5 r, 366t 

I Jonas. E. G. Arsenic ; D. P. quantitative limit tost for 663 a 

; Emulsions ; Modern conception of . Discussion 118r 

i Jones. E. H. Filoctroilos for arc soldoring (P) ., .. 505 a 

I See Alloy Welding Procajsos, Ltd 310 a 

; Jonc.A. E. R. See Stott, 0 9lUA 

, JontH. F. B. See Spiolmann. P, E 182a, 185r 

Jones, G. C. Gjal ; Dotcrloration in the heating value 

of — during storage 53R 

Jones, G. W . and V. C. Allison. Natural gas ; Carbon 
totrachlorlJo. chloroform, and carbon hoxachlorldo 

(hex.achloroetliane) from — 599 a 

and M. 11. Mcighaii. Sodium pyrogallate solution as an 

I absoriwiit for oxygon 34lA 

{ Jones, II. G., and C. J. Coleman. Cereals or their products ; 

1 Treatment of — to Improve their dietotio pro- 

I portlfts IP) 9631 

Jonas, 11. II. Asphalt composition for paving and other 

purposes; Proparatiou of (P) .. 2231 

I Jones, II. 8. See Elsdon. A. V 72 1 A 

I Jones, J. I. M. See James, T. C 742.1 

j Joue.3, J. T.. and T. J. Howoll.s. Ferromanganese ; Process 

I of producing — (P) IS 4 a 

Metallurgical process (P) 184 a 

and New .Metals- Process Co. Oro-reducing funiaco and 

process (P) 184 a 

and others. Metallising process and apparatus (P) .. 184A 
Ore-roduclng apparatus and process (P) . . . . 184 a 

' Jones, L. C.. and C. L. Parsons. Ammonia ; Oxidising 

to nitrogen oxides and nitric acid (P) .. .. 817 a 

and Semet-Solvay Co. .\mmonia and air mixture ; 

Process of forming an — — (P) 675 a 

Jones, M. W. Floorcloth and linoleum ; History and 

manufacture of — • 26r 

Lyddite ; Discovery of — ■ 6i)ft 

Jones, R. C., and Grlsoom- Russell Co. Evaporator (?) 393 a* 

.Tones, 8. M. Mercer isatlon (1‘) 897 a 

Jones, W. Brucine; Application of the Kjeldahl method 

to compounds of Brucine salt of a new 

nucleotide 843.A 

Sewage and analogous liquids; Apparatus for purl- 

' llcatlou of (P) 116.V* 

Sewagij and analogous liquids ; Puriflcatlon of (P) 110 a* 

and Jones a>id Attwood. Ltd. Air or gas ; Means for 
, supplying — — In a more or le.ss finely divided 

state to sewage etc. (^P) 790 A 

Sewage and other liquids ; Purification of 


Jones, W. B., and Butterworth-Judson Corporation. Azo 

dyestuff ; Brown (P) 677A 

Jones, W. F, Electric iiiunie furnaces for heat treatment 

of steel (P) 77A 

Jones, W. H. See Davie s, J . . 602 a* 

Joues, W. J. Acetone oils ; Examination of . . 108T 

Benzene; Determination of — in crude benzols .. 128T 

Benzene ; Determination of degree of purity of 216 a 

Chlorination of benzene in presence of catalysts ; 

Analysis of mixtures obtained In the . . 216A 

Dimotbylauillno ; Dctenninatlon of degree of purity 

of 217 a 

See Hewitt, J. T 892A 

See Simpson. C 325T 

Jones and Attwood, Ltd. See Jones, W. 197a, 790a, 843a, 876a 

Jonscher, A. Straw and wood ; Acid and alkaline digestion 

of and valuation as foodstuffs of straw and 

wood meals 30U 

Jornt. H. Vitrified cliuker bricks ; Production of 

from calcareous clay 935A 

Jorot, O, See Slrot, JL 205A, 475 a 

Joseph, B. L. Ozone generators (P) 044a 


Joshl, N. V. Manures ; Rate of nitrification of green — — 

and influence of crop residues on nitrification .. 783 a 
J oase, B.. and W. 0, Geusccke. Water ; Production of 
distilled in power plant, particularly tteam 


turbine plant (P) 335A 

Josse, J. 0. .9m Beusz, M. J 997a 

Jottberi L. Fomaoe (P) 449a 

Jovaoovioh. P. See Patmvmo, N. .. .. t8U,18U 

Joyoo. 0. It 3Si» Botitey. B. .. .. 34U 


749a 
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Sm Hftfftor 9244 

Jildi|«H.lf. JlMH4yii0t.D 9594 

Jude, A. Sm Hyde, JL 0. 4224, 5414 

Judeand. W. L, Sm Loteltce. B. F. 2S04 

Jung und Llndlg, Sm Blel'indiutrie A.-G. 

Jungner'i Kali'Cemeni. PatentAktiebolagct. Se^ undtr 
Patent4ktlQbolaget 

Junk. A. Starch and oxalic acid Rolutlons ; Preparation 

of liable by meani of m«tAlllc mercury .. 481 a 

Jurgena Vereon. Fabr.. Naaral. Vonuoois. A. Margurlnc ; 

Procoai for obtaining an emulsifying agout, 
especially for use In manufacture of - — (P) . . 6524 

Jury, A. E., and National India llublxjr Co. Dlouchlng 

process (P) 132a 

Jury, W. U. Building and structural pur|>oscs ; Com- 
position of matter for (!') 17 a 

JusUn-Mucller, E. Alkiill hypochlorites ; Conslitutlon 

of ~ 701A 

Cupric hydroxide ; Solubility of lu scxihiiu and 

potas-slum hydroxidu.H llA 

Sugars ; Preparation of cuprle-8(Klluiu hydroxide reagent 

for detection and determination of .. .. 298a 


K 


Kabakjlan, D. 11. Water ; Impregnation of with 

radium emanation (P) 

Sm Karror, E. 

Kabelac, V. Schulz, F 

Kadish. H. L. Sm Kadlah, V. H 

Kadlsh, V. H, and 11. L. Fertiliser material from waste 

tannery liquors ; Coutlnuous process of forming 

(P) 

Kahler, H. Sm Coblentz, W. W. 

Kalbflclsch Cor{>oratlon. Sm Kee, W. J 

Kalbpcrry CoriK)ratlan. Ifolllster, H. E. .. 4B8 a, 

Kallscher, 0. Anthraquhiono derivative and proex'-ss of 

making same (P) 

Vat colour and process c»f making same (P) 

Kaliworke Orossherzog von Sachsen A.-G.. and K. llepke. 
Potosstum-iuagneslum sulphate and potassium 
sulphate ; Maaulacturo of — horn klosorlte (P) 
Kallab, F. V. Dyeings on vegefjiblo fibres ; Production of 

fust (P) 

Kalmus, CJomstock. and Wesoott, lire. Sec Ormstxx k. D. F. 

Sm Wall. E. J 

Kaltcnbach. M. Nitric acid; ConcxmtraHou of - - 

Stoneware ; Use of in Industry 

Kamm. O. Sm Adams. H 268 a. 

Sm Marvel. C. 8 

Sm Voorhees. V a . . . 

Kammann. 0. Bacteriological cultiu-e media and liquids ; 

Manufacture of — - (P) 

Kane. T. Sm Confectionery Ingredients, Ltd 

Kano. W. Sm Richards, K. J, W 19 a. 45a*. 

Kanegafudri Bosokl Kabushiki Kwalsha. Proteolytic 
enzymes ; Process of producing an extract of 

(P) 

Sm Muto, T 358 a*. 383a. 

Kangas Pappersbruks Aktlebolag. Papr-r : Method and 
apparatus for making line* and wafer- marks on 

(P) 

Kangro. W. Sm Le Blanc. M 

Kanitkar, N. V. Sm Mann. H. H 

Kano. T, Sm Yaioamoto, Y 

Kanolt, C. W. Refractory materials and high temperature 

measurements 

Kanthack. R. “ Refractive indices ; Tables of *' 

(Edited by J. N. Goldsmith) 

Blantorowlcz. H. Sm Singer. L. . . 

KapUn, M. L. Galvanic cell (P) 376 a. 

klanganese dioxide ; Preparing for galvanic 

cells (P) • • 

Manganese peroxide; Process of preparing (P) 

Karaoglanow. Z. Pbosj^rlc acid ; Gravimetric deter- 
mination of as magnesium pyrophosphate 

and P. DImitrow. Magnesium ammonium phosphate 
and magnesium pyrophosphate ; Some properties 

of 

Karpen. V. Reinforced concrete ; Cause of odborenco of 

concrete to iron In 

Karrer, K.. and D. H. Kabakjlan. Lumiuescence due to 

radioactivity 

Sm Ives, H. 

Karrer, P., and F. Widmer. Catechin group; Syntheses 

and oiuooalde# ; Synthetic Conelltutlon 

of IntenmUy complex salU 

iaahragt. t Sm ShlbaU. K. 

ttdv. A. T- ini Werttoghww. H^. rie ^ 

|ng&>. Pressure ; Method of 


653a 

674A 

210A 

474a 


474A 

763A 

7i8A 

622a 

130 a 
130 A 


U5a 

715a 
234 a 
630A 
251a 
803 A 
599a 
232a 
757a 

28a 

740a 

540a 


475a 

383a* 


806a 

815a 

30T 

8424 

9474 

342E 

0164 

7804* 

8764 

1354 


404 

5804 


6744 

1674 


4774 

2174 


(P) 7524 


9441 

Kist. H . awl P. OUnUMr. Mltium peroxide exploslvea 6054 
and A. lAngfaana. Eexanltrodlpheaylamine ; . Salto 

of .. .. M74 

KaU, 8. H. Sm Allison. Y, a 8554 

Sm Fietdnor, A. 0 . t 6524 

Knufmann, U. F. Acetylene ; Products of the action of 

the silent elertrlc discharso on .. .. 1664 

Aluminium oom|K)unds insoluble lu water ; M4nu* 

fueturo of (P) 9254 

Benzole acid as disinfectant . . .. 6524. 

Kawal. T. Gas-purlfyiug apparatus (P) 5664 

Kay. F. W. Sm Hx>binson. H 5944 

Kay. R.. and G. A. Platt. Tannltig, liming, and like opera- 

tious on hides and aklna (P) 6494 

Kay, W. W. See. Hrot herUm and Oo. . . . . , . 5294 

Kayscr. C. W.. ami D. W. Macdonald. Klnctrlc furnaces ; 

Improving tlio (lomiuctivlty at the jointu of elec- 
trodes for (D .. 2254 

and J. K. Ilohiiiuoii. I’ilccfrodc-holtlors for electric 

furnaces; Watcr-cooKul (P) 1094* 

Kayscr. E. Marine algie ; Product Ion of alcohol fiom - 7 »~- 2604 
Kayscr. Brhiuctting coke breeze , . . . . ; . , 844 

Kazmann. U. See Kellogg, J. L 264 

Keane. 0. A. Bcnzeiu! and toluene In iH tn>leum : Kstl- 

mailon of — . l>l«ius.sion .. .. .. 42r 

Carbon blsulphUlo ; lisUmatlon of . DLscuaslou 187T 

Chrome tanning Industry. Discussion .. .. 2712 

Sjx^cch at txjiihuuicc on produetb^n and consumption 

of sugar withm the British Einpiro .. .. 287T- 

SiMMiCh at luncheon 207x 

and Q. Patchin. Clip for preventing rubber connections 
from sllppUrg oil glass and metal tubing and (or 

attaching pressure pumps to taps 391T' 

KearUin, C.. and K. L. Hann. Mixing and moving uonomto 

and other materials (P) .. .. .. .. 5224** 

Kee. W. J., ami KalblleUeh tk)r|>oratlon. Nltro-cake- 
Process of making salt-cake and suiphurlu add 

from (P) 7184 

Keclan, C. See. Herrbold, W. J 4594 

Keen. B. A. Soil ; (Quantitative relation Indween and 

ftoll Rolulion brought out by freezing-point deter- 

mluation.s 9564 

Keeno, A, 1). Electric furnaces (P) 6874* 

Keene, 1. A. Germany ; Prospects of dreinleul industries 

in 4l7ft 

Kchrmunn, F.. and others. Carbazlno dyestuffs, a new 

doss of quinonelintdu derivatives , . , . . . 8184 

Keith. G. Sm Keith. J 2224 

Keith, J. and G. Glass-annealing lelirs (P) .. .. 2224 

Koitt, T. K.. and H. E. Hhlvcr. Potash In fcrilll.Heri ; 

Sources of error Incident the Llndo-Gladding 

method for the doU'rmlnatlon of . . . . 474 

Keller. V. A. Cast Iron ; Synthetic . . . . 848K, 7714 

Steel; Manufacture of (P) .. .. .. .. 8284 

Keller. 11. Se^ Badbche Anllla uad Soda Fabrlk .. 1864* 

Keller. J. S$« Wlntcrsteln. K 7884 

Keller. K. See Fhchcr, F 6204 

Se.e Illli>crt. B 8994 

Kelley, O. L., and others. Uranium ; Determination of 

in alloy stinds and forro-uranlurn .. .. .. 8264 

Vanadium and chruinlutri In steeb ; Dotermination 

of by olectrometi Ic titration. Beloctlve 

oxidation of vanadyl salts by nitric acid In presence 

of chromic salts . 6834 

Kelley, U. F. See Andrews. A. B 8624 

Kelley. W. V. I)., and Prlzma, Inc. Colour photography ; 

Subtractive and additive (P) .. .. 2344 

Kellogg. H. See Schwareman, A 8304 

Kellogg, J. L.. and B. Kazmann. Food beverage ; lilanu- 

facture of (P) 204 

Kellogg, 8. Sm Schwareman, A 8304 

Kellogg. 8„ Jun. Sm Schwareman, A 8304 

Kellogg Products, Inc. See Schwareman. A 464 

Kelly. M. A, Waterproof antiseptic and antlfoullng oom- 

positioD ; Flexible (P) 6484 

Kelsey. 8. E. DUtllllng hydrocarbons or other liquids: 

Apparatus for (P) .. .• .. 6224 

Kelsey. 8. O. Waterproof compound from tar for roofing 

or other purposes (P) 8664 

Kelsey, W. Wool, hides, flax, jute, etc. ; Recovering 
grease and the like from water which has been 

used iu Rcouring or washing or from magma 

obtained from such water (P) 2824 

Kelvin, Bottomley, and Baird, Ltd., and C. H. Wright. 

Thermocouples for pyrometers (P) 7984 

Komp. W. Gas-analyser (P) 6664 

Kendall. E. C. Thyroid; Isolation of Iodine oomj^und 

of — ■ .. •• •• •• 7884 

Turpentine resin In turpentine as a foam breaker .. 7484 
Kendrick. A., and Intomatlonal Instrument Ck>. Filtering 

machine; Centrifugal (P ! 8184 

Kennedy, H, A. Eeftaotory materia Mannlaeture of 

(P) .. 164* 

Kennedy. J. Blast-furnace (P) .« ««« *. *. 1404 
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Xtoaedy, i. K» PQlv«rii«d coal ; Plant for feeding — 

to foroaoea (P) 

KeaMdy, W. H. See Orifflng. 0. E 

Eent« A. T. See MuJJlner, H. H 

Eont» F. W., and otluire. Photographic traoafer process (P) 
Kentucky Tobacco Products Co. See Mewborne, B. G. 

Kertoot. E. H. See Kerfoot, T 

Kcrfoot. T.. and others. Chlorhydrlns { Manufacture of 
-- (P) 

Kormer, M. J. and Cannon-Swensen Co. Dehydrating 
meUi salts or evaporatlug dilute soiutloiu to 

dryness (P) 

and II. A, Faber. Sugar refuse : Method of reclaiming 

IMjtnsslum salts etc. from (P) 

Kern, C. A. Preserving fruit juices and other organic food 

and vegetable products (P) 

Kern. E. J. See Wilson. J. A 

Kern, J. See Hager. 0 
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57a 
404A 
441A* 
odiA j 
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522A ! 

636A : 

511a j 
152A I 
837A ' 


Kern. J. W. See Archibald. E. H, 


40A 


Kcrnahan, 0. M. Hulphite-oolluloso in synthetic tans. 

tanning extracts, and leather 836 a 

Kerotyj)e. Lttl., and T. P. Middleton. Photographic print- 
ing paper and transfer pruccaaes (P) .. .. 441 a 

See Kent. F. W 441 a* 

Kershaw. J.. and J. T. Cole. Dyeing, mordanting, bicach- 
ing, srauring, or similarly treating wool, stubbing, 
yarn and other flbrous material ; Apparatus for 

(P) 132a 

Kertosz, A. Wool and cloth ; Action of atmospheric 

Influences on — - 490 a 

Kosaler, J, M.. and E. I. du P<mt do Nemours and Co. Cellu- 
lose ac<;tate oomiwsltlon (P) 531 A 

Kestnor, P. EvafK>rat<jrs (P) 210 a 

Extracts. Infusions, or decoctions ; Apparatus for 

continuous preparation of (P) . . . . 751 a 

Filling material for Clover towers and similar apparatus 

and continuous moans for producing same (P) . . 764 a 
S peech at Conferoncxi on power plant In chemical works 213T 

Speech at luncheon 207T 

Kestnor Evaporator and Engineering Co. See Fullagar, 

L. A 501a 

See lloavoll, J. A 103A, 704 a 

Kettle, J, I). See Cocking, T. T 023 a 


Kettle, T,. .f. Corroslmi and pitting of tubes, ferrules, 
doors and other parts of surface condensers and 
the like; Apparatus for preventing — - (P) 275 a 

Keyes, F. 0. Refrigerating apparatus (P) 277 a 

a!id Cooper Hewitt Electric Co. Electric lamps : Method 

of drawing wire filaments for Incandescence (P) 317 a 

Glass tube manufacture (P) 2.S7 a 

Molybdouum-tungston alloy ; Manufacture of — ^ - (F) 043 a 
Q uartz lamp for sterilising by means of ultra-vlohit 

raysl?) 5'.Hi 

Seal for elee.trical apparatus (P) 150 a 

Tungsten crmdblo (P) 951 A 

Kidd, F. G„ and Wilkinson, Heywood, and Clark. Ltd 
Pigments ; Formation of precipitates, for oxaraplo 

(P) 954A 

Kiefer, K. Filter element (P) 705 a 

Klermayor, J., and Hannoverscho Kallwerko, Sulphurous 
acid ; Manufacture of by reduction of mag- 
nesium sulphate fP) .. OOlA 

Kioss, C. 0. See Meggers. W. F. . . 203 a 

Klevits, J. E., and Kynoeh, Ltd, Pyrometers for measuring 

temperatures of molten non-ferrous metals (P) 541 a 

Killanl. H. Digitalis glucosidos 477 a 

Digitalis sUDStauees 54 a 

Kill, W. Filter plates ; Preparation of highly porous acid- 

proof ; .. 615\ 

KiUby, L. 0. See Arthur, J. 8 843a 

KimMI Co., A. See Anthony, M. 0 424A* 

Kincaid. N. B. See Webster. U 579 a 


King. A. T., and F. A. Mason, AoetaU ; Manufacture of 

(P) 690a* 

See Confectionery Ingredients, Ltd 74 Ua 

King, C. A. Oases : Apparatus for continuous testing of 

with special reference to acid or alkaline 

constituents On, 33 t 

Bodamtuonlura sulphate. Discussion . . . . lOlT 

King, 0. Colloids ; Degree of dispersion of and its 

determination 4T 

King, 0. H., and others. Aluminium chloride ; Manufacture 

of (P) 630A 

King, J., and others. Furnaces : Gas-heated — — (P) . . 347 a 

5«s.A’Uig. Taudovln, and Orogson 069 a 

King. J. C. K*'Vctrodes for electric furnaces and process of 

maklmt ithem (P) 687 a 

King. J. . Haraor. W. A 875 a 

King. J* ‘■^chemical analyses; Now and rapid 

apparatus .for 605 a 

King. F. R* ®2f«»,og; General review and bibliography 

ot — • I .. 834* 

Water wften^^ 52i 
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King. B. W., and H. G. Miller. Evai^rator or dryer (P) 488a 


and Pacific Evaporator Oo. Dryer (P) 277a* 

See Wittenbe^ M. 349a* 

King. Taudevln. and Oregion. Ltd., and others. Furnaces ; 

Gas*koatod (P) 6d9A 

Kingdon. J. 0. Photo^phic developers : Causes of varia- 
tion In the Watkins factor for different .. 91a 

Kingsbury, B. F. See Ives, II. E 167a 

Kirby, E. A. See Charles, P. F - 19a 


Kirby, E. B. Roasting and sintering ores, furnace products, 

ore mixtures, and the like (P) 868 a 

Subdivided solid materials ; Apparatus for subjecting 

to the action of a current of gases (P) .. 33 a 

Kircheustelns. A. See Verda, A GOa 

Kirchner, W. J. Paper; Marking of by metallic 

styles 127 t 

Kirk, D. W. See Rich, F. A 470 a 

Kirk, U. C. Aluminium alloy (P) 586 a 

Kirke, P. St. G. Burners for gas-llrod boilers (P) 277 a* 

Surface combustion boilers. Discussion .. .. 233 t 

See Bone. W'. A . . , , 228T 

Kirkham. Jlulett, and Chandler, and S. Kersey. Liquids 
and gases ; Apparatus fur effcctiug intimate contact 

between (P) 622 a 

Kirkpatrick, F. A., and W. B, Orange. Ccmont-limo mortars ; 

Cotaprc-sslve strength of 288 a 

Plasticity of clays and limes ; Tests of by the 

Bureau of Standards plastlolmetBr 16 a 

KIrschbrauii, L, Bituminous composition and process of 

making same (P) 494 a 

Klrsobom, G. N. Copper ; Recovering from ores and 

ore products (P) 184 a 

Klrlon, T. N. See Maun, E. A 848 a 


KIssoek, A. Alloy steel ; Process of making —— (P) .. 604 a 

KIta, G. Starch-liquefying enzyme of Aspergilltis oryzm ; 

Action of calcium salts on the . . . . 608 a 

Kltamura, Y. Japanese porcelains from the chemical point 

of view 767 a 

Kitchen. P. See Krlzek, J 789A 

Kitsee, I. Colour photography (P) 441 a 

Nitrated coal tar derivatives ; Treating liquor from 

reducing processes of (P) 406 a 

Ivitson, T. B. Furnaces for glass manufacture and like 

purposes (P) 324 a 

Glass furnaces (P) 177 a 

Klasou, P. Fir wood lignin ; Chemical constitution of 670 a 

" Sulphite acid " for wood pulp manufacture ; Analysis 

of 38 a 


Klawler- Weldon Dyeing Machine Co. .Sue Going, W. J. 132 a 
K lauser, 0., and Akt.-Gos. Cilander. Wool-like effects on 

cotton fabric# ; Process for producing (P) . , 102 a* 

KI6b0r, J. B. Se^ Baragiola, W. 1 382 a 

Klein, C. A. Load oxides, carbonates, and sulphates as 

pigments 471 a 

Tar; Dehydration of (P) 712 a 

Klein, K., and The Plelschmann Co. Vinegar and acetic 

add; Apparatus for coucentratlon of (P) .. 266 a 

Kline, G. P. Alloy (P) 108 a 

Kling, A., and R. Sohmutz. Carbon oxychloride ; Detection 

and dotormlnatlon of . . 338 a 

Carbonyl chloride In air ; Determination of traces of — 439 a 

Kllng, K. Gasoline ; Determination of In natural gas 866a 

and L. iSuchowlak. Gas pyknometer 879 a 

See Mosclckl, J 885 a 

See Strache, H 30 a, 930a 

Klinkenberg, M. Water purifleation ; Permeable material 

for use In — — (P) 23lA 

Kluobansky, K. W. Sublimation apparatus (P) .. .. 662 a 

Klugh, B. Q. Sllloon-manganeso ; Production of in 

electric furnaces 638 a 

See Swart, W. G 64lA 

Klut, H. Carbonic acid in water ; Determination of 476 a 


Knapp, A, W., and B. 0. McLellan. Cacao shell ; Deter- 
mination of U5a 

Knapp, I. £. Carbide eonversloi calculations .. .. 717a 

Knapp, I. E., Jun. See Taylor, Q. G 618a, 046a* 

Kneoht, fi., and W. Hall. Cotton ; Constituents of raw 7a 

and K. Ulbbert. Bosins; Constituents of French and 

Amerieaa 472 i 

Knecht, 0., and Chemical Works, formerly Sandoz. Sulphur 

dyes ; Production of blue (P) . . . . 630a 

Koight, L. 3. Filter film or bed and process of making the 

wine (P) »8 a 

Kaittel, F. S., and American Pulverizer Co. Crusher and 

pulverizer (P) 38A 

Knoll uod Oo. Tanulo acid derivatives ; Manufacture of 

compounds of with lime (P) 28a 

Tannin-protein compound ; Preparation of a (P) 740a 

Knollman, H. J. Radioactive bricks 63U 

Knottenbelt, H. W. Fuel for explosion-motors or other 

combttstion-eaglnes ; Manufacture of (?) . . 891A 

Knowles, F. W. Begenerativo fnmaoes; Gas reversiiiff 

valves for (P) .. 66U* 
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KaowHott, W. C., and ottian. Eabber ; Ocnapoundiag 

with powdery BubtUocM (P) . , 112 a 

Knox. J., and D. M. Bold. Nttrom acid ; Deoompoeltlon 

of 105f 

Knot, L. L., and Blaw-Knox Co. Farnace (P) . . 804 a 

Kobi^ashl, 8. Orange seed oUs 204 a 

See Nakatogawa, 8 871 a 

Kob’.ank. V. Dryer for grain, beets, grass, malt, eto. (P) . . 200 a 

Koch, M, and A. OeUner. Betaine ; Decomposition of 

by the bacteria of “ guanol," a fertiliser prepared 

from molasses naste 508 a 

See HOvermann 837 a 

See Oelsner, A 382 a 

Koch, 0. P. Huoscj/amue niijer 267a 

Stramonium leaves ; Influence of presence of stems 

and roots npon total alkaloid content of . . 157 a 

and J. B. Butler. Digital it purpurea 438a 

KOohllng, J. See Torres. K 390 a 

K6gei, P. E. Formaldehyde and sugars; Photosyntliesls 

of 738A 

KOhler, J. R. Colophony ; Manufacture of of high 

quality from old natural realna of conifers (P) 428.\, 8354* 

Shellac substitute; Manufacture of a - (P) 428 a 

Koelsch, H. Sulphates ; Precipitation of *— In prestince of 

iron 341 a 

Kdnlg, J. liCad from calcium ; Separation of in analysis 

of metallic CAlcliim and “ lurgle ” metal .. .. 370 a 

and E. Becker. Wood ; Constituents of and their 

economic utilisation . . 530 a 

Koenig, W. J. .See Zimmers, D. F 647 a 

Kocflslcr, K. K., and M. T. llanko. Histamine ; Production 

of from histidine by Par. c^tli ammunrs . . 062a 

Histamine; Separation of from histidine .. 962 a 

/3-H ydroxyphcnylcthylamlnc hydrochloride (tyramine 

hydrocltlorldc) ; Preparation of — . . . . 962 a 

Imida/.ole derivatives ; Mlcrochemlcai colorimetric 

method for estimating 962 a 

^-Imlnazolylethylamlne (histamine) ; Synthesis of 

Proteinogenous aminos .. . .. .. 27 a 

KoeUchau, K. Mineral oil emulsions; Dc.^.tructlon and 

avoidance of 213 a 

Koetschet, J., and others. Acetic anhydride and acetalde- 
hyde ; MantJfacturc of (P) 440 a* 

Kltro-acetlc esters of cclIulo.:c ; Process of making 

(P) 102a* 

iSVe Soc. Chlm. des i'slnea du RhOne .. 654 a*, 554a*, r>54A* 

KOtterltT.sch, K. Clraphltc crucible (P) 123 a 

Korter, h. Hznrlu from root . . .. .. 73 Ha 

Kohl, Neels, und Elafeld. Heat exchanger (P) .. .. 885 a 

*‘ Kolile uud Erz ” Cea. See Vleischor, E SOOa 

Kohler, C, Welding two metals of unequal fusililllty (P) . . 373 a 

Kohler, H. 1/. Clay-hinder and process for making same (P) 723 a 

Fireclays; Purllicatlon of (?) .. .. .. 177 a 

Kohler. W. J., and Kohler Co. Enamelled ware ; Method 

of decorating — - (P) 177 a, 579a* 

Kohler Co. See Kohler, W. J. 177 a 

KohUchUtter, Y. Aluminium hydroxide ; Disperse .. 174 a 

Discharge electrolysis. Electrical synthesis of colloids 9 Ua 

(Iraphltic carbon 174 a 

and P. Haoniil, (Iraphltic OArbon and graphitic acid . . 221 a 

Kohman, U. A., and others. Bread-making comiHwltlon (P) 89 a 

Kohn-Abrest, E. Conflned air and unhealthy atmospheres ; 

Apparatus for rapid analysis of - - .. 476 a 

Kokatnur ,V. R. Clilorluatlon of hydrocarlKiiis ; Influence 

of catalysts on 190 a 

Kolbe, E. A. Naphthenic adds; UtlllBatlon of the — — 

present In certain mineral oil products . . . . 244 a 

Kolkraeyor, N. H. See Byl, A. J 224 a 

Kollberg, F. D., and others. Aerating liquid ore pulp (P). . 261 a 

Aerating liquids ; Apparatus for (P) . . 937 a 

Roller, J. P. See Dennis, L. M 534 a 

Kolthoff, I. M. Adsorbents ; Use of and estimation 

of their adsorptive value 232 a 

Arsenic acid ; lodometric determination of . . 762 a 

Arsenic trioxlde and iodine ; Reaction between 762 a 

Bromate and iodate ; lodometric determination 

of — 820 a 

Chlorides, Iodides, and bromides ; Dotcrralnat Ion of 

in mixtures 899 a 

Copper ; Determination of by means of potassium 

thiocyanate, potassium Iodide, and thiosulphate . . 119 a 

Ferrous iron ; I^termlnation of by means of the 

oxidation potential 444 a 

Hydrogen peroxide ; Estimation and conservation 

of 674 a 

Indicator papers ; Coloured 698 a 

Iodides ; Titration of by means of electrical con- 
ductivity measurements 674 a 

Sodium thiosulphate solutions ; Stability of . . 556 a 

Starch-Iodine reaction . . 341 a 

Sulphurous acid and sulphites ; lodometric determina- 
tion of . . • • • • 816 a 

Thiosulphate : Reaction of with iodine . . . . 717 a 

and B. U. Vogelenrang. Chromic acid; lodometric 

detenntnailra of - 460 a 

Snipbates: Determination of aabarimn suipbate 573 a»890a 

Snlphatee j Determination of M ettontlum solpliite 899i 
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loa. T. .Aromatic qoibinwimU, a.#, • phloinglneinol ; 

Mew method of syntmelsiog from allphatlo 

oomponnds 17 a 

Koaaial, K. Paper; Waterproof (P) .. ft67A, 

Konsorilam ffir Kloktroohem. Ind. See under Oonwrilnm. 

Kontndl nnd Versuc^isstelle fUr Textllindutirle an dtr 
Handeishoohsdmie. See Sohweiaerlsche VenutdM- 

anstalt flir Toxllilndustrio S48 a* 

KopeiofT, L. See Ko])elolT, N. 59 Sa 

Kopelod, N. and L. Cano sugar; Deterioration of In 

storage 60IU 

Koplctz, A. See Fuchs, 0 OlOA 

Koppers, H. Chamber-ovens ; Use of In gas works . . 707 a 

Refractory ceramic materials ; Process for bumiug 

(P) 808A 

Kopi^ers Co. See Becker, J 286 a. 620a, 709a 

See Darrin. M 370 a. 42«A, 884A 

See Sperr, F. W., jiin 379 a*, 4tK>A, 629A, 804 a 

See Van Ackeren, J. 620 a, 710a 

Kormutt, 1. Furnace; Melting and iwurlng (P) .. 188A 

Korn, M. See Sohbnfeld, F 87A, 166 a 

Konifeld, Cl. Permutlte ; Base-exchange In . . . . 8ldA 

Korseit, J., and Cliemlcal Foundation. I m*. bilk; Treat- 
ment of with reserves to increase lU strength 

and elasticity (P) 897 A* 

Kothc, R. See Hcymann, B 696 a 

Kuurbatov, W. See Bousthkolf, N 642A 

Krftmer, A. Ammonium sulphate; Works experience in 

mamifact)iro of - 627 a 

Kraonier. W. A. Crusher (P) 6lA 

Krafft, A. Sugar iulccs ; Metliod f>f treating raw (P) 266 a 

Krais. P. Bast tibres ; Retting of .. 169 a, 530a 

Fibres ati<l yarns ; Itosoarches on breaking-strain of- 

especially of ari ith ini silk uiul ** atupie hbro'* 895A 
Kralund. J., and Doehicr Dio Casting (\>, Furnace; Metal- 

lurglCAl (P) 78 a 

Kramer, A. Cellulon and artlflcial silk textiles . . . . 281 a 

Kramer, E. II. (Uivaulsod Iron ; Process for removing the 

coating from (F) . 820 a 

Kriituer, (.1. A., and Frigldor CoriH)ratIon. Refrigeration 

apparatus (P) 8 a 

Kramers, J. C. H. Carbon dioxide; Absorption of 

from gaseous mixtures (P) 176 a* 

Krammer, A. Mineral oils ; Determination of “ tar value ” 

of 889 a 

Krautr., R. Retort carljon ; Prwess and apparatus for 

loosening - — from retort walls (P) 520 a 

Kratz, (i. 1)., and A. H. Flower. Rtil*bor ; Effect of certain 

accelerators on properties of vulcanised . . 78lA 

Rubber; Vulcanisation of — at constant temi>«ra- 

turo and a series of increasing temperatures . . 161 A 

Kraus. A. Lubrical lug greases ; Haponlfled lubricanta or 889 a 

Kraus, h. P., Jun, Refractory pro<luct (P) . . . . 177 a 416A 

Krause, E., and H. Bliicber. Moulds (or fonnlng plastic 

masses from yeast residues (P) 886 a 

and others. Plastic mas.^ frotn yeast ; Manufacture of 

(P) 918a* 

Krause, H. Oxalic acid ; Determination of .. 478 a 

Photographic reduction with ferric ammonium sulphate 260 a 

Krause, M. See Albert, R 821 a 

Krauss, W., und W. 11. Hofmann. See uruler BUiw&rder 
Selfen- und Olycerinfabr 

Kraut, M. See Kollberg. F. B. • 26lA. 937 a 

Krels, 11. Spent liquors containing chlorides produced In 
the pickling of metals with sodium bisulpliate ; 

Process for working up (?) 680 a 

Krelslnger, H. Boiler plants ; Saving coal In . . . . 48* 

and others. Lignite; Combustion experiments with 

North Dakota 616 a 

Kress, O., and L. F. Hawley. Waxed i»aper ; Rocx)very of 

parallln wax from waste by extraction with 

volatile solvents 260A 

and 8. D. Wells. Cotton linters, cotton shavings and 

hull fibre ; Suitability of second cut lor paper 

manufacture 868 a 

and others. American pulp-woods 713 a 

Krleble, V. K. Alcohol from waste sulphite liquor . . . . 67lA 

and A. W. Mangum. Sulphates; Estimation of In a 

concentrated electrolyte, and determination of 

sulphur in foods 840 a 

Krleger, A. Artificial stone ; Production of (P) .. 77 a 

Wash oils ; Proems for reUrding corrosion of vessels 

used for heating in benzol recovery processes 

(P) 180a 

Krleger, R. Oas producer plants; New .. 888 a 

Kriegsheim, H., and Pormutlt Co. Water ; Process of purl- 

lying (P) 697 a 

Water purifying material ; Manufactnre of (P) . . 786 a 

Krizek, J., and others. Alcohol ; Apparatus for recovering 

in baking bread (P) 789 a 

Kronberger, M. See HUtner, L. .. 887 a 

Kropf, F. Latent piiotograpblo image 87 Sa 

j^otograpbic devel<^cnt pictures and ocrfoursensl- 

tWeness of different silver salts 696 a 
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Kwpfl,A. W®A 

Xniber. 0. Welwgerber. E. 

Mger, f.. ud otbew. Methene ; Betloution <rf ^In 

, mine «lr end of other geuce In gaieoof mlxtaree (?) 286a 
K nunbMr. H. Ses ScbOnfeld. F. . . 871. 1651. 2Wl. 800l 

Krupn. F.. A.-G. Onuonwork. AIIulI-beirlDg rocks; 
Treatmont of for production of cement with 

volntlJlnatJon of the alkali (D 179 a 

Kniscb, See Il<!y«d»lag •• 167R 

Kruw J. Wood ; Method of rendering ioaect-repellent 

’ ’(P) 724 a 

Kruyt. H. H.. and J. Van der S|)ek. Coagulation of collolda 861A 

Kuher. J, Wogrloz. A 173a 

Kuhll. I/„ and Hoffmann-La Rocho Chemical Works, CC-T)i* 
alkylbarhlturlc adds ; Manufacture of easily 

soluble compounds of (?) 848 a* 

KUchle. H. Adhesive; Preparation of a non-adhosive 

(P) 24 a 

KOhf, H. Percarbonate washing powders 689 a 

Kueppors, K. Gloss tulwa ; Method and apparatus for 

forming (P) .• 460 a* 

Kuever, R. A. Sm Arent, A 9481 

Kulin, K. Mercury oxide ; Manufacture of (P) .. 416 a* 

See KlektrlzlUtswerk Loiiza 322 a 

See Pringshelm, H 877 a 

Kuhnert, W. A. See Wrinkle, N 681 a, 819a 

Kuhnow. 0. Hemp ; Preparing by warm water 

retting (P) 2a2A 

Kujawskl. R. Sugar Industry ; Apparatus for separating 

slimy and solid matters in the (P) . . . • 154 a 

Kummler und Matter. A.-O, See under Akt.-Qos. 

Kunhelm und Co. See lloydenrclch, E 1061 

Kuni, 11. Citric acid In milk ; Determination of . . 435 a 

Kun*. See Ellrodt 333 a 

Kunz-Krause. H.. and R. Richter. Cuprammoniura sul- 
phate ; Use of for acldlinctrlc determination 

of alkaloids 737 a 

Sodium carbonate ; Preparation of pure and use of 

crystallised oxalic acid as a standard for titration. . 717 a 

Kunzler, J. W„ and W. W. I^apham. Furnaces ; Method of 

constructing ana tlrebrlcks therefor (P) . . 97 a 

Kupforhtttte Ertel lUeb(T u. Co. See under Ertol. 

Kuryla, M. H., and Morrill Metallurgical Co. Filtering 

apparatus (V) 030 a 

Filters : Process of maintaining In filtering con- 
dition (P) .. .. : 0315 a 

Liquids and solids ; Process of treating (P) . . 930 a 

Kutsche. 0. Air cleaner and process foe cleaning air (P) . . 811 a 

Kwanto Sanso Kabushlkl Kalsha. SesHayashl.T 49 a 

Kyhlbcrgor, 0. A. See Cederberg. T. W 535 a 

Kynoch. Ltd. See Cocking. A. T. . . 360 a. 080a. 680a. 690a 

See Klovits, J. 541 a 


Labouchore <t Co. Diamonds ; Separation of from 

other minerals (P) 766a 

La Bour. H. E. Mixing of fluid ; Method and moans for 

intimate (P) ®37 a 

Lachmann, 11. A,, and Raymond Bros. Impact Pulverizer 
Co. Pulverising mill roller, and supiwrtlng struc- 
ture for same (P) 935a 

Lachmand. 0. Nodulislng copper concoutrates . . . . fi65A 

Laeiede-Chrlsty Clay Products Co. See Polk, R. W, . . 244 a 

La Cour, J. L., and Norsk Hydro-Eloktrlsk Kvaolstofaktie- 

Mlskab. Klectrlc-arc furnace (P) 377a* 

EaaetloQI in gases tu closed systems ; Production of 

(p) , . . . 176 a* 

Lacy, B. 8.. and Roessler and Hasslacher Chemical Co. 

(3iiorlnatk>n ; Process of photochemical (P) . . 676a 

Halogen products of hydrocarbons; Process of manu- 

facturlng (P) 158 a* 

Ladd. E. M. Pyridine In ammonlom nitrate ; Determina- 

. tlonof <®8 a 

Ladoff, L. and Wostlnghouse Electric and Manufacturing Co. 

Arc-lamp electrode (P) 36a 

Limmerkirt, J. R. H. A. Briquetting finely pulverised iron 

ore 826 a 

La Forge. F. B. Adhesive material; Process of manu- 

facturlng an from maize cobs (P) .. .. 114a 

Qluooee; Process of manufacturing from maize 

fX>hs (P) . • • • • • • • ’ * • • *54A 

Oulonlo lactone ; Process of manufacturing (P) . . 

Leavening agent (P) .. .. .. •• ^56a 

and C. 8. Hudson. Maize cobs : Preparation of gum, 

sugars, aiwl aoetlc acid from 86 a 

Laird. J. 8.. and T. C. Simpson. Nitrons arid and nitrites ; 

Drierminatioa of — — . . . . • . • • 859 a 

Laird. W. 0.. and H. L. Doherty. Purifying Uqu«a; 
Pioeetsof (P) 


fAOl 

Laist. y.. and Aaanonda Copper Mfnliig Co. Clue; ProoM 

of raeoverlni (P) lOi 

and oUien. Alma ; Process of preparing Iron-free 

(?) .. 462A 

AJuratoa; Process of preparing (?) 462a 

lakeside Hospital. See Warner. A. R. 818A 

Lamb, A. B., and others. Electrical filter for smokes and 

bacteria ; Portable 487 a 

Gas mask absorbents 437 a 

Lamb, M. C. Chrome leather ; Dctannlng for manu-* 

facture of glue and like products and recovery of 

chrome compounds (P) 872 a 

Chrome tanning industry in Groat Britain . . . . 266T 

See Cross, C. F 264A 

Lambert. B. See Sldgwlck, N. V 304 a 

Lambert, and others. Opaclmeter for determination of 

bacteria . . 444 a 

Laraberty. P. Fuel briquettes ; Manufacture of (P) . . 2^4 a 

Lamblo. A. See Broadhurst. H. M. 506 a . 

Lamplough, F., and Oil Extractors, Ltd. Coal ; Process 

and apparatus for distillation of (P) . . . . 817 a 

See Oil Extractors, Ltd 68 a 

Lancaster. M. L. See Rogers, II 147A, 184 a 

Lancaster. Lead ; Influence of lmpurltie.s la on Its 

behaviour when heated with concentrated sul- 
phuric acid. Discussion 407 t 

Lander. W. V. Impregnating porous materials ; Com- 
positions for (P) 472 a* 

and General Indurating Cori)oratlon. Porous material, 

r,g., flbre-lward ; Filling and Indurating (P) 8 a 

Landis, W. 8. Ammonia ; Oxidation of to nitric acid 410 a 

and Amerlain Cyauarakl Co, Ammonia ; Production and 

purification of (P) 3fi2A 

Ammonium nitrate ; Pro(x;.<« of producing (P) , , 818 a 

and F. 8, Washburn, Nitrogen oxides suitable for making 

nitric acid ; Production of (P) 286 a 

Landmark. II. Sulphite alcohol ; Use of seaweed as yeast 

nutrient In production of 859 a 

Landrln, P. Explosive materials ; Manufacture of (P) 742 a 

Landshoff und Moyer. See under Olom, Fabr. OrUnau. 

Landtblom. P. 0. See Will, H 790 a 

I,Ane. 11. Hydrogoniaing oils and fats ; Apparatus for 

(P) 262a 589a* 

Lane. V. B. Annealing furnace (P) 2yiA 

Langboln, K. See llugenbach, A 527 a 

laingo, C. Starch-Iodine reaction and Its application to 
the colorimetric determination of pn^tcln in im- 
munity reactions 698A 

Langen, A. Polyatomic gases ; Calculation of chemical 

constants of 252A 

I, 4 inger, C. an 1 0. Nickel-copper matte ; Process for 

rcflnlu'J! (P) 225 a* 

Langer, 0. See Langer. C 226 a* 

I^ngford. F, Clays and eartlw ; Treatment of (P) . . 630 a 

Laugguth, E. Zinc; Electrolytic recovery of from 

solutions containing Iron and manganese (P) . . 374 a 

I^inghans, A. Mercury fulminate ; Analysis of . . 389 a 

Mercury fulminate ; By-products in manufacture of 

— ~ 442a 

iVsKast.II 927 a 

Laugniulr, T, Chemical reactions at low pressures. Clean- 
up of nitrogen by a heated molybdenum filament . . 2154 
Lanptroth, L. Nitrogen ; Folln’s direct nesslorlsation 

method for determination of 68A 

Langtoo, H. M. Pitches and bituminous materials, with 

special reference to stearlno pitches 354 a 

Languopln, K. Electrodes for electric arc welding (P) 685 a. 

* 780a. 780a* 

Lanning, C. E. See Lovelace, D, P 286A 

Lantsborry, F. C. A. H. Chemical standards and unification 

of analysis. Discussion 257 

Lanz, H. Refrigerating machine with revolving evapor- 
ating chamber (P) 125 a 

Lapham, W. W. 5«s Kunzler, J. W 97 a 

Lapicquo, L., and E. Barb6. Soils ; ‘* Clhlorlno index ’* as 

a measure of the comparative richness of In 

humus 114 a 

Lappon, J. £. Cement- fibre board (P) . . . . . . 36dA 

Lapworth, A., and Levinstein. Ltd. N-Mono&Ikyl deriva- 
tives of certain aromatic compounds; Manu- 
facture of (P) 847 a 

and H. N. Korrhi. Sulphonic acids ; Method of isolating 

in the form of salts from products obtained on 

sulpbonating carbon compounds (P) . . . . 280 a 

and L. K. Pearson. Olyoerol in fats ; Replacement of 

by mannitol 962 a 

and F. A. Roylc. Capsaldn 843 a 

Larivei. F. F. Dyeing and like treatment of textiles; 

Machinery for (P) 7U 

Larkin, P. Q. Glaze colours produced by use of soluble nq- 

talllo salts , . . . . - 107 a 

Larrowe Milling Oo. See Weitenbruch, A 805 a 

Larsen;!, P, Nielsen. K. V .. 840 a* 
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lAnon. C. L,. «nd Banker lliU and Sullivan Mining and 
Ooooentration Oo. Metals ; Prooesa for recovering 

from ore* (P) SOa 

Tiirson, J. P. A., and W. D. Bergman. Aluminium hydroxUlo 

and ammonium sulphate ; Production of pure 

(P) 322a 

K. Anions ; Indirect electrolytic estimation of - - 

without platinum electrv.>»ie^ . . . . . . 391 A 

Lasausae E. Cuprous iodide ; Dctt'rmlnatlou ot IfKlinc In 

899a 

Iodides ; Determination of snuill quant Ule.s of alkali - — 

in presence of bromides and nitiitos . . . . . . 899 a 

Lash, H. W. lroi» oxides ; Method for reducing (P). . 371 a 

Laskowsky. Alcrdiol from w(K>d 193 a 

Lasky, J. L. Cinematograpli and like long films ; Metho«i 

and machine for col(Uit ing (P) . . . . . . 470 a 

Lauffmann. R. Artilbial le^dhor and leather substitutes; 

Analysis of ■ - 2 -" a 

Tanning extracts ; Pine shaving reacuon of niul 

of products formed therefrom by fusion with 
wtnsh. and application of this reaction to identi- 
fication of tannins . . . . . . - • 9r>5l 

Tannins ; Furfural-eoinh’nsutlon products of , and 

Uielr use in tannin analysis .. .. .. .. 379 a 

Laurie. A. P. Drying of solid substances precipitated from 

Koiutlon In water or other liquids (P) .. .. OlA 

Laurin. I. Sm Von Euler. II '^20 A 

Lautcuschlager. L. Meeonlc arid ; Preparation and physio- 
logical action of some derivatives of . . . . 922 a 

Morphine : Dlur.o reaction of — . . . . • • 438 a 

Laves, E. iSce Ix'cinwcrk. 

Law. H. D. Holliday, L. H.. and Co. .. 457 a. 457a 

Lawrancc. J Colour ; Htandardlsation of ns reluteil 

to pigments . . . . . • 

Lawrnnee, W. A. Cotton yarn ; Action of dilute sulphuric 

acid solutions on Umsllc strength of ^ . . • • 894 a 

Lawrcnci!, J. N. Flekluer, A. C. . . . . •• •• 6 Ua 

Lawrence. W. P., and others. Crude-oil 8eparaU)r (P) .. 810 a 

Lawsho. A. K. Pliotographs ; Production of multi-colour 

(P) 741a* 

Uwton, T. A. D.. and J. Hampton. Electric furnace (P) . . 83UA 

Uxa. 6. Yoghurt 

Larcll, H, Barr. A. J. A. W 834 a 

I/jn, E, G. Briquetting neat (P) 

I^a F C Aluminium alloys for aeroplane engimjs . . .. 370 a 

’castings and other metal articles : Process for rendering 

non-porovis to water and (dhor lluld.s (P) .. .»4iA 

Lt^a. T, Mixing aggregates for concrete and slndlar mat^)- 

rials; Apparatus for — - (P) 

Is'ach, F. P.. and CnlU^d Alkali Co. Benzoic achl ; Maim- 

faettne of (P) 84 . a 

Leudbeater. ,1. W. P<'at ; 'rrentmont of for obtaining 

carlxinaccous material for decolorising purposes (l ) 

li)8A, 81IA 

Peat • Treatment of to render It more useful as fuel 

(p) 

Leader. It, E. Silver electro plating ; Early blaUuy of H23 a 

Leainon, W. G. Fuel gases containing hydrogen sulphide ; 

’Method of treating — - (P) 

lAjask. H. N. Hefuse-de.structor furnaws (P) .. •• •'^'98 a* 

Lcavell, G. See Cadwell, 8. M. . . • • • • • • loOA 

L<'. Bas. E. Sec Tiew, C. 

Lcbcrt. M. See Colin. H • • 

Lc Blanc. M.. an<l others. PhoUnhemlcal change In the 
system SO,Cl,;:!.SO, + Cl, under the Inlluencc of 

light rays of definite! wave-length 81 oa 

ChaUdler. H.. and B. Bogitch. Aluminous pnjducts ; 

Refractory properties of — - . . .• • 

Silica bricks ; Apparnt\is and methoils for use In con- 

trolling the manufacture of --2 a 

Lcelnwerk E. Laves. Proteins; Manufacture of all^ll- 
soluble compounds of calcium and Iron pyrophos- 

phatc with — (P) 

I.eoocq. U Metallurijiciil tunuces ; Ilcotiiig ol . . 

Ltcorch6 et Clc. See under Convert-VUIeJean. 

Ledeut, R. Milk ; New constant for detecting removal 

of fat from • • '2'^ 

Milk serum ; Specific gravity of 

Ledcrcr. F. B. See McCaudlish. D . • 

Loderlc. P. See Macli, 476 a 

Ledoux E. Kilns for carbonising and distilling woo<l (P) 21fiA 
Lee R A . and The Barrett Co. Coking pitch (P) .. 06 a 

Leech B and U. and L. Slater. Ltd. Metals or alloys ; 

‘ Electrolytic preparation of In form of paste 

or sludge (?) *• . : 

Loeebman. D. Patents and Designs Bill. 1919. from point 

of view of the inventor S24 r 

Leeds and Northnip Co. See Smith. I. B ^ 

Loenderti, P. K. Briquetting refuse ; Process for (P) 316 a 

leete. H, C. Mineral oil refining apparatus (P) . . • • 362 a 

ftSSlSltW MO* 
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Legg, A. 0. Meat ; Prooess of curing (P> . . . . 62 a* 

Lcgg. A. T. SUlca Jelly ; Preparation of for use as a 

baeterlologioal medium 762 a 

liohlgh Pulveriser Mill Co. See Hachtmann, A. P, . . 165A 

1/chmann. F. See Rupp, E 09U 

Lohner. A. Paper textiles ; Process for coating ► With 

nitrocellulose solutions (P) . . 2S$i 

Ivolbbrandt, F. See Hess. K ill A 

ladbu. J. Arsi'idc, antimony, and fin; Smelting easily 
iiLsible metals or reiluclng oxides of metals and 

metalloids, such as (P) 06lA 

la'lcestcr. A. E. Emulsions for sizing ; Mixing and atomls* 

lug devhes for pnalm tlon of — - (P) . . , , 71 4A 

lAdgliton, A. Aluminium dust; Infiammubillty of - — - 685A 

Ddnvebtir. A. " tVll-yariis ” . 2184 

Lclteh, t}. C. See Haworth, W. .N COlA 

Ladtoh. .f. \V. Nitric acid ; Maimfueturo of highly con- 
centrated — - (B) 413 a 

and G. H. Warburtou. Heating or cooling liquid or 
Hcml-Iiqtild materials on a revolving cylinder ; 

Apparatus for (V) .. .. . . ,. 164A 

T>eltmelcr. H. Alkali alumlnoHlIleutes ; Behaviour of 

— - at high temperatureH 174A 

lioly. 1).. Juu. See Hamburger, L 4 i)5a, 676a, 892a* 

Lemmons, G, J., and P. J. Fryer. (JlyciMin; Production of 

(P) 47U 

ix'inmermann <).. atei A. I'lneeke,. Soils; Nitrogen 

economy of and the action of straw and sugar 836A 

and H. Wle-ssmann. Ammonia; Extraction of — from 

liquid manuro. urliic and other ammonlac4il liquids 3324 

Stable runnings; Preservation of by addition 

of various substancc.H . . . , , . 432 a 

and otfiers. Phosphoric achl and ix)tash In soils ; Detor- 

inlidng of efllcat y of by culture nxperlmotits 

and deterininullou of their relative solubility 

In acids 8374 

Lomolgne. M. See Maxf^, P 9184 

Leimdne. J. L. Sugar syrup ; Apparatus for ooinplete 

separation of cxtracte<l liquor and romclted 

In direct remeltliig centrifugal machinoa (P) . . 7854 

LeNitour, F. Tin; Determination of 8804 

J.eii.art, G. Milk of lime ; Determination of content of 

calcium oxl(l(! in — - 5334 

J.emlcrs, A. W. H., and Bouglas (Jo. Doxtrlns, gums, and 
modlQcrl starches ; Method of manufacturing 

(P) 693a 

Ticnnox. A. .SVa Babcock and Wilcox. LUl 806A* 

I.ensvelt, G. W. Cattlc-coikc : Manufacture of from 

yellow mustard sewl (P) 61L4 

r.K!nt«. J. M.. and Gwens Bottle Machine Co. Glass-annealing 

oven <P) . . . . 14lA 

Li*o. JI.. and E. JUmbach. Camphor ; Solubility of — — • In 

water . . . . . . . . . . . . . . 739 a 

I.oot»rlnl. G.. and G. Masoul. Soil solution ; Determination 

of th(! llocculutlng power of . . . . , . 189A 

and C. Fieri. Manganese dloxhio ; Action of on 

nitrogonoua organic substancos. os|M!clnlly amides, 
and use of manganese dioxide as fertiliser .. IQlA 
lAMMiis, G. G. Sodium and |K)tassium salts ; Process of 

separating (P) . . . . . . . . . . 6 CK)a 

White granulate<l beet sugars ; Insoluble matter la 

standard . . . 432\ 

Ixouls, 0. J. Molasses ; Separetlon of sugar from 

by the saceharato process . . 49A 

l/'-opard, E. A. Bolder for aluminium and Its alloys (P) . . 867 a 

I..«'pai>e, A. SiX Cn'unleu, V. . . . . . . . . , . 900 a 

Sec Moureu, (J 923 a 

Lerjcrs, P. m-Xylono ; Separation of froiti xyletm 

substances (P) .. .. .. •• 712 a 

J/q).sius, R. See HlliMjrt, H. . , ,. .. .. .. 8994 

Uroux, H. Phenol ; Melting i>oIut of pure .. .. 6754 

Lo Roy, G. A. Galaplcxometer. an apparatus for measuring 

the pressure of gases In tinned foods . . 80lA 

LeRoy, J. U., and R. G. Itopiuan. Paper-making machine 

(p) • . . • • • • * 868 a 

I^sllo E II . and Grnorul Petroleum Corporation. Petro- 
* iouin oil ; MeDiod and apparatus for using reagents 

In refining of (P) <121A 

Lespioasse. C'andlenut oil . . . • . . . • 687A 

Lossiog R Coal-gas ; Extraction and recovery of vaporous 

and gascKJUs constituents from (P) • . 6 a* 

Gas ; Eftect of Inert constituents on the efficiency of 

Tar ; Separation of oils and pitch from (P) . , 676 a 

Iaj Sueur E A. Ammonium perchlorate ; Art of preparing 

(P) .. .. 75a 

Electrolysis ; Process of conducting for maaa> 

facturo of chlorates (P) 462A 

Leuchs G Lanolin ; Preparation of a sabstanco resemb- 

* ling (P) W8A 

Leuller. A. Starch ; Preparation of soluble . . . . 86a 

Lournultt, J. A. D. Canvas or other ground or surftoe ; 

Preparing for receiving an impressfon In one 

or more oolourt (P . . * . 868 a 

D 
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Lmtlkunt, B.. JUKI 1. J. Simon. Dimethyl 

Action of chlorosulplionlc acW on . Pwpir* 

ntfon of methyl Aroimlphonato . . . . • . o95A 

Methyl ftl«»hol : Action of on aulphuryl chloride 

and on mHhyl chloiMulphonato .. . . 90^ 

MethvI hydrogen gulphalo : Action of rhiorosulphonlo 

add on 

Lever Bros, .sv^ UarKer, J 766 a 

Levev If. A. t^'l/ulo.<w ester compositions ; Manufacture 

of plastic (P) S®7 a 

Plastic comrwsltlon and method of preparing the same 

jji) 857 a 

Levi, A. Sm NIcfdardot. P 774 a 

Levin, J)., and Commercial Klcctrr)Iytic Corporation. Hydro- 
Kon peroxide; Hloctrolytlc process for. making 

(P) 414a 

l/cvin, I. H. Electrolytic, gas g(‘uoraU)rs (P) 20 a*, 587a. 644a 

I/evlnsteln. H. Azo dyestuffs ; Production of (P) . . 37 a* 

British dyestuff Industry 246T 

.Synthetic drugs. Dlscuaslon 262 t 

Levinstein. Ltd. See Green. A. (1 611 a 

See Lapworth, A 847 a 

See Wyler. M 818 a 

Levy P. Oases ; Apparatus for continuous testing of 

. Discussion 33 t 

Lewis. H. F., and H. D. GihUs. Anthraqulnono ; Purifying 

cominerciHl (P) 280 a 

Fhcmiuthraqiiiuoue ; Manufacture of (P) . . 180 a 

See Gibbs. H. D 406 a* 

Lewis, B. A., and others. Steid mils ; Treatment of (P) 146 a 

Lewis, R. I. See James, T. C. 742 a 

Lewis. B. J. SiMJctropliotoractor ; New sector . . 615 a 

Lewis. W. C. McC. Colloid state ; Properties of the 

and tiudr application Dj Industry IT 

"Physical chemistry; System of — - - .. .. 174R 

See Donnan. F. G 740 a 

Lowlte, A. iS»Ve Von Kaufmaun. W 508 a 

Leyiioffor, G. Nitrocellulose soliitloiw ; Relation between 
vl 8 (! 08 ity of and tlie nitration proce.HS, with 
special reference to wood cellulose . . . . 234 a 

Llchteuhahn, T. See JCloktrlzltlitHwcrk Tx)nza .. .. 096 a* 

Llchtenstadt. L. See Schroetcr. 0 55 a 

Lldofl, A. P, Petroleum oils ; Cracking for production 

of petroleum spirit and aromatic hydrocarbons 402 a 

Lleb, H. See Zlnke. A 187 a 

IJobkneeht, 0,. and The lloessler and Hosslacher Chemical 

Co. Alkali perborates ; Process of making (P) 105 a* 

Ller, H. Air or other gases ; Apparatus for purifying (P) 854 a 

Liescho, 0. See Beckmann. E 384 a 

Licae, K. Gas ; Present psitlon of ammonia washing 

and oxWo purlflcatlon of 277 a 

Llosegang, 11. E. Gelatin and agar-agar ; Liquefaction 

of by calcium salts 732 a 

Photographic pu])era ; Butd)le formation in . . 199 a 

Lietzow, F. W., aid others. Desiccation process (P) . . 97 a 

LWvln, 0. See Colin, H 881 a 

LlfschUts. I. Oxycholestcrol ; Process of obtaining (P) 268 a 

Wool-fat and other similar substances ; Producing high- 
melting fatty acids and hydrophilous neutral 

products ITorn (P) 262 a* 

IJfschdti. J. Hydroxycholestcrul 922 a 

Llghteahome, C, L. Shellac, varnish, and related pro- 

dm*ts ; J’l'otTss h>r makif.g substitutes for (P) 884 a 

Lightfoot, G. Paper pulp: Pos-slbilltles of manufacture 

of in Australia 850A 

IJght Metals Co. SW Thofehru. 11, Q. C 643a 

Llgterlnk, J. U. p. Floor covering as a substitute for 

linoleuui ; Manufacture of (P) .. .. 916 a 

fihme. C. B. See Gerlnch. 0 674 a 

lihme. I. P., and Gmsselll Cljomlcal Co. I/*.nd arsenate ; 

Method of making (P) 463 a 

LUlfe, B. C. Combustion ; Process of promoting (P) 709 a 

UlUe. S. M. Power ; Process of employing heat for pro- 
duction of (P) 806 a* 


I LUtdenberg. B.. BtoMwerto. Alloy iteel and liiit 

nieiB of same (P) »• •• 908 a 

Cbrome'ffteel for magnets; Process for hardening 

(P) 18a 

Iron ; Ptodnctlon of (P) 908 a 

Steel; High-speed containing no tungsten (P) 908 a 

Linder, 8. E. Ammonium sulphate ; Manufacture of 

(P) 536a 

Ammonium sulphate : Manufacture of neutral (P) 74 a 

Linder, W. V. See Eoff, J. B 786 a 

lindfleld, J. H. See Ogllvlo. J. P 050 a 

Lindner, P. Beer; Production of turbidity In thin 

by yeasts and bacteria after carbouatioa with 

oxygen-containing carbon dioxide 87 a 

Lindquist, F. D., and Nitrogen Products Co. Nitrogen ; 

Method of fixing as a cyanogen compound (P) 4141 

Lindsay, W. G., and The Celluloid Co. Pyroxylin com- 
pounds ; Process of making (P) .. .. 232 a 

Lindsay Light Co. See Byan, L. W 670 a, 862a* 

Ling, A. R, Beers ; Air In gas used for carbonating 299 a 

Glycerin; Production of from molasses .. .. 175 r 

Befractometry and its applications in technical analysis 

Discussion .. .. 146 t 

Sugar : Production and consumption of witliin the 

British Empire. Discussion 812T 

and G. Mcl/aren. Carbon bisulphide In black varnish . . 500 a 
L iplnskl, A. y. Cliomlcal reactions ; Method and apparatus 

for carrying out by means of magnetically 

spread-out electric arcs (P) 409 a, 470a* 

Llpraan, C. B.. and W. F. Ocricko. Alkali salts in soils ; 

Copper and zinc as antagonistic agents to .. 297 a 

Soils ; Inhibition by stable manure of the Injurious 

effects of alkali salts in 689 a 

and I), E. Martin, Soil sami)Iea ; Arc tinusual precaii- 
tloDS necessary in taking — for ordinary bacterio- 
logical te.sts ? S4 a 

Llpman, J. G.. and A. W. Blair. Liming soils ; Effect of 

on crop yields in cylinder experiments .. 8iA 

Lipport. F. A., and Wenbome-Kar[>cn Drying Co. Drying 

room (P) 522 a 

Lippmann, H. Aluminium: DcfK)8ition of on sheet 

metal 8u<h as iron (P) 729 a 

Ltecomb, F. J. See Blum. W 907A 

Llssaucr, M., und Co., and W. Venator. Melting alloys and 

metals (P) . . . . 424 a 

Little. A. D. Paper-making qualities of Hawaiian bagasse 895 a 

See SIvett, C. E 903 A 

Little, A. P. Photomet<*r (P) 202 a 

Little, E., and J. Howard. Chrome tanning liquor : Com- 
position of o two-bath 547 a 

Little, II. F. V. Drying by heat, with mechanical agitation 

and spreading. Discussion 184 t 

Llvoche, A., and J. G. McIntosh, " Varnishes ; Manu- 
facture of and klndrcsd Industries" (revised by 

C. Harrison) 342R 

Llversedge, A. J., and W. B. Davidson. Gas cleaning ap- 
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Mann, A. S., and others. Furnace for burning powdered 

fuel (P) 402 a 
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Mantle, J. L. Lubricating oils; Treating waste and 

other to eliminate sulphur and other 

Impurities (P) 454 a 

Mantle Lamp Co. of America. See Simonson, W. W. .. 648 a 
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Naaml. Vennoots. The Vltrlte Works. See under Vltrito. i 

IfIgeM, C. See Karrer, P 477 a ! 

Kkher, W. Noble metals ; Mechanical process for concen- \ 

txailng (P) »69 a i 

and M. Ndding. Hydrogen; Preventing the scorifying ' 

and clogging together of the heated iron masses In 

the manufacture of (P) 287 a 

Nagal, N. Sphedrlne ; Synthetic (P) . . 9U | 

Nagashhna, J., and Tainan Selto Kabushlkl Kaisha. Sul- 
phide dye ; Manufacture of from filter-cakes i 

of sugar Juice (P) 623 a i 

Kate], C. See Baur, E. S67 a I 

Nagel, 0. A. See Zalim, £ 277 a* ! 

Kagli, M. Dyeing machine (P) 284 a ! 

Nalme, U. 0. 8. See Croft, C, M 2461 

Nalsli, W. A. Aluminium alloys (P) 728 a | 

Nakatogawa, H. AmorpKa fnUicoea ; Seed oil of . . 21 a < 

Nakaiogawa, 8.. and S. Kobayaahh Tsubakl oils from the 

Seven islands of Isu 671A 

Naldar, Q. F. China clay; Apparatus for removing deposi- 
ted sand in obtaining (P) 947 a* 

Nash, 1^. 11. Syathetie drugs. Disoossioa 2621 

Nash, W.V., and Rerottles Powder Co. Nttroeeltulose ; Pro- 

esis of loeovartBg solvent from ooUolded (P) 84 Qa 

Kaisatw, M. Bladder awiUlngi in workers la ocganlo 

Ml mleal lodoitry ,'niiaSgaa^ .. 98U 


Nastukolfi A. aad P. It Croheberg. fortjiuildeliydo aiMt 
primary aromatic andaei; Kannftmton of oon- 
densattos wodueti of — for tbo preparation of 

aio dyes (P) 

Nathaa, F. L. Acetone fermentation procem and Ita 

tedmical appUcatlon 

Acetone ; Manufacture of 

and others. Explosives; Process for preparing gelatin- 
ised propdlent 

Nathan-Institut A.-Q. See Moufang, £.' 

National Carbon Co. See Benner, E. C. . . 149 a, 543a, 

See Chaney, N. K. 149 a, 

See Chase, W. S 

See Clark, E. L 

See Ellis, 0 

See Erwin, E. W 

See French, H. F 

Su Hinckley. A. T 579 a, 

See Holmes, M. E. 

See Loveman, W. E 

See Mott, W. R 129 a, 405a, 600a*, 622a, 

See Spencer, T 643 a, 

See Wells, A. A 

National Explosive Corporation. See Brown, J. M. 

National Explosives Co., and W. Bate. Guncotton ; Manu- 
facture of (P) . . 

National Gum and Mloa Go. See Alexander, J 

National India Rubber Co. See Jury, A. E 

National I.ead Co. Lead smelting furnace (P) 

National Magnesia Manufacturing Co. See Grunwald, B. B. 

I 105A, 

! National Metal Molding Co. See Farnham, F. F. 

j National Refining Co. See Setzler, H. B 

j National Tube Co. See Hazoltlne, B. P 

I NaturgaS'Ges. Density of gases ; Apparatus for measuring 

j the (P) 

Naudet, L. Filter ; The Vallez for sugar Juice 

Sugar manufacture (P) 

Sugar; Process of extracting (P) 

Nauton Fr^ros ct De Marsac, and T. F. Tesse, 
Coating composition and process of applying same, 
especially for coating aeroplane cloths (P) 

Visibility of objects ; Process for diminishing the 

and preventing their i)eing “picked up" by an 

artificial beam of light (P) 

Naville, P. See Briner, E 

Navln, F, Petroleiim-bcarlng sands or shale; Separating 

the petroleum content from (P) 

Ncidig, R. E., and E. J. Iddings. Ewes' milk ; Quantity 

and composition of 

Neltzel, F. p-Aminoazobenzene ; Titration of 

Bulpho-cnlorides ; Analysis of aromatic . . 

Nelson. E. K. Capsicum ; Constitution of capsaicin, the 

pungent principle of 

Nelson, E. S. See Yocum, J. H 

Nelson, G. See Calico Printers' Association 

Nelson, I. T. See Jardlne, J. L 

Nelson, J. Distillation of coal, shale, and the like ; Low- 

temperature (?) 

and W. C. White. Lead powder and lead paints ; Manu- 
facture of metallic (P) 

See Robertson, J. 0 

Nelson, J. M., and F. M. Beegle, Dextrose and Itevulose ; 

Mutarotatlon of 

Nelson, L. Gas producer (?) 

See Cambridge, A. S 

NCraec, A. See Milbauer, J 

See Btoklasa, J 

Nemlrovsky, A. See Roubertle, P 

Neogl, P. Potash content of ashes of Indian Indigenous 

plants 

Neresheimer, K. See Badische Anilln u. Soda Fabrik . . 
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87a 

282t 

271t 

480a 

U6a* 

829a 
294a 
8181 
706a 
149 a 
4dA 
109A 
952 a 
46a 
428A 
830a 
8701 
8761 
650a 

698a 

268A 

182a 

826a 

9051 

421A 

279A 

874a 

8081 

838a 

266a* 

228a 


631a 


769a 

614a 


674A 

475a 
712a 
812a 

854a 
4301 

lOi 
71 A* 

317A 

8471 

279A 

882a 

88A 
891A* 
8581 
1131 
898a 

90B 
28Sa* 

Ness. A. Electroplating and electro-cleaning apparatus (P) 888a 
Nestell, R. J., and International Precipitation Co. Cement- 

kiln dust ; UtUlsatlon of (P) . . 580a 

Nestmann, W. Zinc ; Furnace for refining (P) . . 19A 

Netseber, H. See Beckmann, E 884a 

Nettgens, H. Case-hardening furnace (P) 728a 

Gaae-hardcning method 728A 

Neubauer. H.. and E. Wolferts. Phosphoric acid ; Deter- 

mination of citrate-soluble by Petermann's 

method 837 a 

Neuberg, C., and J. Hlrsoh. Alcoholic fermentation with 

living yeast In alkaline solutions 9191 

and F. F. Nord. Acetic add fermentation ; Establish- 
ment of an acetaldehyde stage in . . , . 920 a 

Fennentation of sugar, mannltri. and glyoerol ; Acetal- 
dehyde as intermediate product In by B. coli, 

and dysentery and gas gaagtene orgaabms .. 919 a 
NM b«rt,0. Briquetting maehhkea for lignite; Coal mixture '< 

for adjostli^ (P) 244 a 

RfoMdi iind Mnhuke. Coating prooenitt; for 

oxUatteit 
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Nwmi&B. 0. F. Une-iMkd briokt; ICuiiifMtttra of mix- 

Untfor (P> .. ztiA 

Keimuuin, K. Dimd engiiMi: Thermodyimmlo itudies 
on fbniMktlon of oli-gM and on Uie inlxtore to 

oonnection with 452 i 

Lignite : Oaaiflcation of in modern produoe’ra 

with rotary gratea 8884 

Neumann, R. Oils containing paraffin ; Double tube cooler 

for (P) 270 a 

Keumayer, L. Ste Halroendier. K 864 a 

NeuM, 0., and H. Stiegler. Calcium cyanamlde fertiliser: ! 

Manufacture ot a non -dusty callable of being 

spread (P) 208 a ! 

Newbery, E., and H. Oerrard. Electrodes (P) , . ‘iOtA 

See Heap, W 718 a, 718a i 

Newbould, C. E. Butter subetltutes (P) 726 a 

Newell, E., and Co., and 0. L. Woodhousc. Grinding mills 

(P) .. • .. 311A 

Newell, M. H., and Alloys Co. Metal dust ; Apparatus for 

manufacturing (P) 328 a 

Newey, D. 8. Coal ; New method of working thick seams 

of 348R i 

Nswhall, E. A. Evaporating apparatus and method of 

operating same (P) 937 a | 

Newhouse, R. 0. Comminuting mill (P) .. .. ,. 311 a 

New Jersey Zinc Co. Sm Borcherdt, W. 0 868 a 

See Bowand, L. G. 150A, 605 a 

See Bingmaatcr, J. A 500 a* 

Newman, A. B. Sulphuric acid ; Method and' apparatus for 

concentrating (P) 361 a 

Newman, T. F. See Daponte. D 327 a 

New Metals Process Co. See Jones. J. T I84 a 

Newmout Co. See Bacon, R. F 590 a 

Newport Chemical Works. See Reverdhi, F. .. .. 389 a 

New York Belting and Packing Co. See Gibbons, W. A. . . 290 a 

See Ostromlslensky, J OS.'iA 

See Somerville, A. A 7:11 a 

Ney, G. and H. Preservation of pototoM. fruit, and vege- 
tables (P) 690 a 

Ney, H. See Ney, G 590 a 

Nicholls, H. M., and Atlantic Refining Co. Paraffin wax ; 

Filter apparatus for (P) 493 a 

NlcBolla, N. A. Frankland, P. F. .. 02 e, 233a, 388a 

Nichols, W. G., and American Manganese Steel Co. Man- 
ganese steel ; Method of making (P).. .. 261 a 

Manganese-steel ; Process of recovering (P) . . 261 a 

Nichols Copper Co. See Ferguson, W. C 686 a, 828A 

Nicholson, A. Alldays and Onions Pneumatic Engineer- 
ing Co., IJ4 36 a 

Nicholson, D. T. Filter-presses: Indicating tlie thickness 

of cake formation in (P) 705 a 

Nickel Concentration, Ltd. See Annable, H. W. C, 148 a, ! 

373a, 685a 

Nlckle, F. U. Caustic pots; Furnace settings for .. I 72 a 


Nicolardot, P. Glass ; Reactivity of powdered . . 722 a 

and H. Baurier. Shales ; Testing of oil . . 708 a 

Determination of ammonia In aqueous distillation pro- 
ducts of shales, lignites ana coals 708 a 

and J. Boudet. Mercury fulminate and some of its im- 
purities 806 a 

Platinum ; Replacement of by an alloy In appara- 
tus for electro-analysis 236 a 

and C, Chatelot. Platinum-gold alloy crucibles; Action 

of alkalis on 201 a 

and C. Coffignler. Resins ; Action of alcoholic potassium 

hydroxide solution on 878 a 

Reeios ; Characteristics of some new 954a 

and F. Dandurand. Magnesium ; Separation and deter- 
mination of In presence of fixed alkalis . . 797 a 

and O. Gonrmaln. Nickel ; Determination of In 

(enonickel and steel 582 a 

and A. Levi. Manganese; Determination ot In 

sp^ial steels by persulphate method .. 774 a 

and O, Yrtvoet. Gas burette 660 a 

and A. Reglade. Zirconium : Determination of . . 202 a 

and M. H. Robert. Gas evolved In a clieralcal reaction ; 

Apparatus for mMSurIng the volume of . . 661 a 

and L. Valli-Douau, Nitroeo-/i>naphthol ; Determina- 
tion of 91 a 

Nlcolet, U. See Morton, H. A 518 a 


Niegemaan, €., and W. Priester. Detergents; Manu- 
facture of (P) 87U 

Nielsen, H. Chemical stoneware ; Standardisation of 415a 

filing material for abeorpti<m, reaction, mixing, 

and cooling towers (P) 614a* 

Nielsen, H. P. K. T. Peat fuel ; Manufacture of (P) 8»0a 


Nislaen, K. V., and J. P. Larsen. Bz;^ve, and process 

ot manalaetnilng the same (P) 

Kletsen, H. P.. and N. L. BresRiidorf. FUm and similar 

iools; Sharpening by oorroeloti <P> 

NI«N|uil6h^ 1C Tauiln fif the iitt «. 

Sm Maaiit&f , 1. 
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Nleawfael, Sitrie, ah4 Nm SurSt, L. 0. . Ul? 

NiggsBtaao, H. Avmoila ; AbeofpttoA of In eon- 

oentrated mumasinm dUonds sotsttoo .. .. UlA 

Coal tar pitch ; l^UiatliMi of ftMd 

Naphthalene ; Conversion of into iidnld hydro* 

carbons » . fil|A 

See Fischer, F 390 a, 494i, 3914. 69U 

NlggU, P. Carbonate and chloride fusions . . . . 497a 

Nihon DenkI Kosyo Kabushlkt Katsha, and T. TMial. 
Leading-lti condnetora for sleotrio lamp holbt 

and the like (P) 9t7l 

Nlhoui, K. Tannins; Synthetic and their UM In 

the tannery 9lfA 

Nlshimura, T. Potassium chloride from mother liquor 

in manufacture of sea salt . . Wfh 

Nlswonger, £. E., and others. Electrolytic cell (P) .. 8944 

Nitrogen Corporation. See Clancy, J. 0. . . 9904 

Nitrogen Products and Carbide C/O. See Perkin, F. M. 

620A. «214 

Nitrogen Products Co. See Arnold, E. K. .. ,, 7644 

See Hidden, C. P 68U 

See Undquist, F. I). .. .. 4144 

See Mount, W. 1) 6094 

See Williams, R. .. 7634 

Nltssche, H. Calcium aluminium sniphate as a destroyer 

of concrete .. .. 1784 

Coraent: Rapid determination of strength of - 9064 

Ce..tonts ; Behaviour of dllterent in solutions 

of smliuiu and magnoHium sulphates . . . . 7094 

Nobel’s Explosives Co., and others. Nitrating, mixing, 

and similar apparatus ; Feed control of (r) 442 a 

See Bousfleld. W. R 768 a 

See Nathan, F. L. 480 a 

See Rlntoul, W. ..340,\, 340.\, 340 a, 443a*, 61 8a, 614a*. 

5.65 A*, 600a. 667a, OOOa*, 706a 
N obles, M. A., and W. S. Russell. Gas detector (P) .. 799A 

Nfidlug, M. See Ntther, W. 987 a 

Ndideke, A. See Cheni. Fabr. Grtinau 898 a 

Noerdlingor, H., Chern. Fabr. Fhirshclm. Glycerin sub- 

Btltulo (P) fiOOA 

Plants; Proiortlve agents for (P) .. .. 791 A 

Nohstndt, J. See Iloyl, C. . . ,. .. .. .. 886 a* 

Nokes, C. M. See .lanncy, T. A. .. .. .. .. 19 a 

Nolan, T. J. See Rlntoul, W 796 a 

Noll, C. F. See Skinner, J. J. " 690 a 

Noll, F. See Jannaseh, P. . . .. .. .. 4 Ua 

Nolte, 0. Mineral particles in mechanical soil analysis ; 

Infiuence of beating and agitation on fine — - 8864 
.SV« Ehreuberg, P. .. .. .. 889 a 

Nomura, 11. Ginger; Hot constituent of — — .. 306R 

Ginger root ; Extraction of a pungent principle 

from (P) 6684 

Nord, F. F. Fats ; Catalytic hydrogenation of with 

palludluro . . . - 9184 

See Neuborg, C. . . . . 919A, 9tOA 

Nordberg, C. V. Cooling tower (P) 1*44 

Nordoll, C. II. Air-dllfuslng apparatus (P) .. .. 684 

Normann, W. Dogwood (Cornut tanguinea) fruit ; Fatty 

oil of 4264 

Normann and Hugel. Fats ; Determination of light 

hydrocarbons in 6064 

Norris, J.F. War gases ; Manufacture of In Germany 792 a 

Norris, R. 8., and W. R. McAllep. Sugar cane Juice; 

Filtration of raw 299 a 

Norik Alkali A./B. Electrolysis of chlorides of the 
alkali metals; Apparatus and process for the 

(V) 576a 

Alkali chlorides ; Apparatus with horlxuntal dia- 
phragms for electrolysis of (P) .. •• 945 a 

See Rllber, C. N 380 a 

Norsks Aktleselskab for Elektrokein. Ind. Norsk Indusirl- 

Hypotekbank. Alumina; Manufacture of 

from clay and similar materials (P) , . . . 764A 

Aluminium compounds poor In iron ; Production 

of (P) .. .. 138A, 6004* 

Sulphide ores and metallurgical products, especially 

iron sulphide ; Treatment of for recovery 

of the sulphur combined with the metal (P) « . 6694 

Sulphides ; Treatment of meUl with sHlcon 

or silicon alloys, with recovery of the sulphur 
combined with the metals (F) 4984 

Norsk Hydro- Klcktrlsk Kvaelstofaktlcsclskab. Aluminium 

nitrate ; Production of from clay, argillite, 

and similar roaUiials (P). . .. .. 8394 

Ammonia ; Production of from oyanamide . . 9994 

Nitric acid ; Manufacture of (P) • • ‘ 

Nitric acid ; Manufacture of concentrated (P) . . |IT4 

S^pburic acid ; Concentration of — — (P) . . 8174 

Foss, A .. Jgi* 

5m Orfiner, V JH4 

5m Halvorsen, B. 7. .. .* . . •• 

5m Iiigel)erg.H. 0. M. .. ^ 

au b. • aSjf JJJia 

5M U Cottr, J. L. 17«4M774^ 



eo 


JOURNAL OF 


socn^^oi^ CHEMICAL INDUSTRY. 


Xorth, W., and II. liOwll. Omcb; Apparatus for r^ 
moving dost and like imparities trom 7 

meani of a rotating electric field (t / • • ♦ • 

North British Rubber Co., and B. D- 

tlon of rubber and other like su balances (P) . . 

See Wheatley, ‘I , ‘I 

Northrop, J. H., and Rockefeller Instltuto for Medical 
Research. Acetone; Production 
and othws. Acetone and ethyl alcohol ; Fermentation 

proreaa for production of . .. 

Acetone ; Formation of by SactUtm ethdxcum . . 
Northrnp. E. F. Alloys; Electric production of carbon- 

InducUve heating' 'with hl'gli frcniioncy currents . . 
Tin as an Ideal nyromotrlc substance . . . . 

and AJa-x Metal Co. Chemical changft.s ; Production 

of hy oscillatory electric discharge (P) . . 

Electric heating by hlgh-freciuency currents ; Method 

and apparatus for (P) • • • • 

Heating by electric Induction ; Method and apparatus 
for (P) 

Osclllatlon-ciirront method and apparatus (P) 
Norton, E. 0. ■''Ve liarbeck, J. R. 

Norton, F. E., and .Tefferles- Norton Corporation. Refri- 
geration ; Process of (P) 

Norton, H. Margarine; Manufacture of (P) 

Norton, J. F. “ Colloidal cbomlstry and sanitation " . . 
Norton, K. Coke and coke breeze ; Calorific value of 
commercial 


887A 

e88A 

296a 

334a 

786a 

724a 

777a 

292a 

743a 

425a 

375a 

225a 

225a* 

376a 

670a 

52a 

48jK 

700a 


Norton Co., and L, E. Saunders. Aluminous materials ; 

Purifying (P) • • 578 a* 

and others. Abrasive composition containing alumina 

and zlreonla (P) 22:{a* 

Aluminous abrasives (P) 255a*, 2.S8a*, 466a*, 579a* 

Refractory products containing f}-alumlna and 

J irocossos of preparing tbo same (P) . . . . 466a* 

eppson. 0. N 287a 

Sm White, R. H 500a* 

Nowak, C. A. Malting, and a now process for reduction 

of malting loss 86 a 

Nowotny, R. Wood ; Preservation of with limited 

quatitltios of mercuric chloride 602 a 

Noyor. Flowc^a of sulphur and sublimed sulphur .. 41 a 

Noyes, H. A. Nltratc.s ; Determination of In soil 

by the phenoldlsul|)honlc acid method .. .. 265 a 

Nupro Evaporator Co. See Meroney, J. A 04 a 

Nutt, A. T.. and F. A. Harvey. Ftirnaee.s ; Construction 

of dnors for motallnrglcnl and like (P) ... 685.i* 

Nyman, E. Iron In storage battery acid ; Colorimetric 

determination of by the thiocyanate test 829 a 

Zinc and calcium ; Determination of — la presence 

of lead 663 a 


0 


Oakbank Oil Co., and J. Wisbart. Ammonium sulphate ; 

Manufacture of (!’) 680 a 

Oberfell, 0. 0., and R. P. Maso. Flow motor; Auto- 
matic compensating — ~ . . , . . . . . 390 a 

and others. Amyl acetate and Its homologues ; Manu- 
facture of from chloro-iiydrocnrbons of the 

paralfin series (P) .. 664 a 

Natural gas; Testing for gasoline content .. 243 a 

See Fleldnor, A. 0 611 a 

Oborhosalsche Kalk- und Stelnlndustrle Oes. Ainmon- 

powder ; Manufacture of (P) . . 879 a 

OberhofTer, P. Iron; DcUTmlnallon of oxygen In 2.56 a 

and W. Oertcl. Iron ; llocrystalHsatlon of . . 905 a 

See Beuteil, A 964 a 

ObrembskI, M., and H. C. Resker. Decolorising carbon ; 

Production of (P) 353 a 

O’Brien, J. 0. See Thornton, J. E 158 a 

Ochl, K. Willow bark ; Production of useful fibre from 

(?) 897a 

O'Connor, J. H. See Nobel’s Explosive.! Co 442 a 

OooUIlo Products Co. See Snyder, E. W. .. .. 170 a 

Odencrants, A. Intensity or intonnlttency-scales for 

sensitometrlc purposes 601 a 

Photographic development papers ; Intensity weaken- 
ing for . Schwarrschlld’s constant . . .. 601 a 

Oeohslin, K. J. Aliphatic acids containing an arseno- 

arylamlne group (P) 440 a* 

Oelsohi&ger, £. Viscosity of oils 213 a 

Oelsner, A., and A. Koch. Alcoholic fermentation ; 

Changed course of lu alkaline media . . 382 a 

See Koch, A 608 a 

Oertet, W. See Oberhofler, P 9051 


Oerily, S., and R. 0. Myers. Taste ; New theory relating 

oonsUtntion to . Simple relations between 

conatltotion of aliphatic compounds and their 

sweet taste 558i 

OeatariieUi, 0., and P, Honegger. Bearing metal and 

slittUar alloys i dltelyais of . . 8241 


Oesterr. Verein fUr chem. und matall. Produktion. 

Quarts tubes ; Manufacture of (P) . . 416i 

Oezmann, H. Willow bark ; Process of obtaining white 

(P) 4091 

Office, L. xt. See Montgomery, R. J 15 a 

Ogawa, W., and others. Cellulose ; Method of producing 

zinc chloride solutions of (P) .. .. 170 a 

Ogllvie, J. P. Sugar beet; Conditions controlling the 

successful cultivation of the .. .. 240 r 

Sugar manufacture; Recent advances in milling and 

clarification In cane 134R 

and J. H. Llndfield. Sugar products; Determination 

of true dry substance content of using 

solution factors C50 a 

Ogle, T. Drying hanks or warps of yarn, woven or felted 
fabrics, leather, and fibrous materials ; Machine 

for (?) 6781* 

O’Gorman, »!., and G. H. Thomas. Steel or other mag- 
netisable metal ; Method of indicating condition 

of when under heat-treatment (P).. .. 467 a 

Steel and other metals ; Metliod and apparatus for 

determining condition of when under heat 

treatment (?) 640 a 

Ohio Fuel Supply Co. See Boyd, H. T. . . . . 304 a 

See Oberfell, 0, G 554 a 

Ohtani, K. Electric lamps and other vacuum tubes ; 

Eeadlng'in conductors for Incandescence (?) 455 a 

Oil Extractors, Ltd., and F. Lamplough. Coal-distllling 

apparatus (?) 68 a 

See Luraplough, F 317 a 

Olwa, T. Chlorates ; Apparatus for electrolytic manu- 
facture of — (?) 414 a 

O.K. Electric Storage Battery Co, See Rueb, E. J. .. 644 a 

Okey, R. E. See Beal, G. D 477 a 

OkOchi, M., and others. Molybdenum steel versus gun 

erosion .. .. .. 143 a 

Okubo, .S. See Ogawa, W 170 a 

Oliver, R. S. See Laist, F 462 a 

Oliverl-MandalA, E, Chromium azide 815 a 

Ollandcr, 0. See Bury, E 857 a 

Olsen, 0. Concrete ; Burned shale and method of 

preparing the same and light- weight made 

tliereof (?) . . . . , . . . . . 821 a, 821a* 

Olson, G. A. Gluten; Process for drying (?) .. 156 a 


Olson, H. M. Cement ; Process for making waterproof 

(?) 77a 

and H. W. Becker, Insulating and abrasive com- 
position (?) 636 a 

and F. J. D. Westell. Wateri»roof cement; Manu- 
facture of (?) 25 Ca* 

Olsson, Z. Fusing temperature of materials ; Apparatus 

for ascertaining tbo (?) 799 a 

O’Neil, A. 8., and E. I. du Pont do Nemours end Co. 

?roi)ellaut explosives ; Process of producing 

(?) 604a, 698a* 

See Du Pont do Nemours and Co., E. 1 443 a 

Onslow, M. W. Oxidising enzymes. Nature of the 
” peroxide ” naturally associated with certain 
direct oxidising systems in plants .. .. 434i 

Oostcrhuls, E, See Hamburger, L. 676 a 

Oppenliclm, S. R. Kelp and like materials ; Apparatus for 

Incinerating (?) 12 a 

Potassium salts ; Recovery of pure from kelp 

and like materials (?) 75 a 

Oppltz, K., and Z. Puldy. Asbestos filter-material ; Revivi- 
fication of used (?) 854 a 

Orance, ?. Refractory metals ; Process of making ductile 

bodies of (?) 868 a 

Orange, W. B. See Kirkpatrick, F. A 16A, 288A 

Or6, E. Coke-oven ; Regenerative (?) . . . . 246 a* 

O’Rlordan, W. See Ryan, H 74lA, 742 a 


Ormandy, W. R. Benzene and toluene in petroleum; 

Estimation of Discussion 42T 

Black-lead pencils and their pigments in writing. 

Discnsslon 390T 

Carbon bisulphide ; Estimation of . Discussion 188T 

Steam ; Production of from low-grade fuel. 

Discussion 240T 

Surface combustion boilers. Discussion . . . . 2SdT 

Waste-heat boilers and pulverised fuel in chemical 

works. Discussion 220T 

Orrae, F. See Thompson, F. C 824 a 

Ornsteln, G., and Electro Bleaching Gas Ck). Bleaching 
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PliUlips, J. W., and A. R. Smart. Sewage-sludge; Treat- 
ment of (P) 90 a 

Sewage-sludge ; Treatment of and fertiliser 

produced thereby (P) 90 a 

Phillips, T. Condensers ; Tubular fP) . . 704 a 

R^rts or heating chambers; Blecnanlcal (P) 673 a 

Phoenix Hermetic Co. See Taliaferro, T. L. . . 730 a, 916a 

Pidiard, O. See Astruc, A 91 a 

Pickard, H. F. K. See Sulman, H. L. .. .. .. 828 a* 

Pickard, J. A., and others. Acetylsallcyllc acid UbIeU (F) 847 a 
P ickard, R. H., and W. M. Wallaoe. Textile fabrics; 

Mechanical and physical teete for . . . . 757 a 

Pkicard, W., and D. B. Dobata. Qaaca; Oombaatible 

<P) .. .. .. - .. IMa 

Fleiud, Ive, and Bankto, ltd. See FMkiidt J- A; ». 8474 


Ptekvtof, 8. F. 8m Mimtdi, i. D. 886a 

Ptoklei, A. Hydiobronlo add; PreparaikMi of .. 679a 

i Pictet, A. Coal 16 $a* 

Lnvogluooaan ; Maanfacture of (f) . . « . 898a 

and M. Cramer. Kgg albumin; Distitlatfon of * 

under reduced pressure . . . . . . 808 a 

and J. Potok. Sodimu stearate and oleate; XMitiK 

lation of under reduced presiure. and origin 

of i>etroleiim 989 a 

Pierce, J. B., Jun. Barium oxide; ProceM of prodttoinf 

(P) .. .. .. .. . 6Wa 

j Strontium peroxide ; Manufacture of (P) , . 719 a 

Fieri, C. 5 m lA!onrlnl, G 181a 

Plcronl, A. 5 m Angell, A 180A 

Pierson, F. E. Fooil product ami proceflsof making samKP) ^84 

Pieters, J. Coke ovens or Ibc like (P) 1884 

Vortical ovens, more imrtlcularly coke and gas ovent; 

Charging apparatus for coutluuous - (P) ,, 6t9a 

Plctt4‘. J. (V»kc ovens ; Regt'ucrator for (P).. .. 3164 

DisUUhtg tar, mhu*r»l. vegotablo, and other oils; 

AfiparttUis for (I*) 854 a 

Plettc, O. Coke-ovens (P) .. j, S0$i 

and 8oc. Framt>- beige de Fours iV Coke. Coke-oven 

gas; Semi-direct process of treating (P) 809 a 

Coklng-ovena (P) 493 a 

PIguot, li. A. .Sm Arcldl.rtlJ, 10 If, .. ,, .. 424 

pike, R. I). Carboo and inothud of recovering same from 

the waste priMluct of oll-cnickliig (P) .. ., 67 a* 

Magnesite refractories ; Manufacture of (P) 723A, 9044* 

Pilling, N. B. Copper; Action of reducing gases on liot 

solid 18lA 

Pllors, B.. and R. D. F. Mtange. Bananas; Method of 

drying (!’) 789i 

PI An do Rubles, 8. Mercury; Determination of In 

tlio majority i»f it.s C(»nj)ounds 57 a 

Pindstofte, A. A. Impregnating liquids with carlmnlo 

acid or oilier gases ; Afiparatus for - (P) . . 70flA* 

Piuet, A., and A. Dobout. Disllilation of coal ; Apparatus 

for (P) 674a* 

iMng, if. J. Surface combustion boilers. Discussion .. 233T 
Pink, F. Fatty or fat-like bcntlos ; Separating solid and 

liquid (P) 1864 

Ptnnock, H. T. OverhoaUal mn<'hlnery and bearings; 

Cliemical «;om pounds for the detection of . . 78R 

Piunow, J. Extraction of organic acids with otiier; 8ys- 

tematlc — 4404 

See Wolfrum, b 894, 8834 

PiorkowskI, M. Tetanus and diphtheria; Production 

of preventive and curative agents for (P) 9654 

Piperno, J. Milk; Manufacture of Hynthotlo (P) 2674 

Plrrle, N. W. Canadian chemical war Industries .. .. 202tt 

Plscek, J. J. 5 m Krlxek, J 7894 

Plttarelll, E. Kjeldahl method ; Simplification of tha 

in clinical chemistry . . . . . . . . 684 a 

Plltevil, A. G. C. Welding of dllfcrcnt metals to form a 

comjiostte ingot (P) 1854 

Pittman, D. W. 5 'm Harris, F. S 1184 

Pittsburgh Plate Glass Co. 5 'm Keklnger, J. 0 9094 

Pittsburgh Testing laboratory, bubrlcants ; Frocesg 

of regenerating (P) 8164* 

.S'M Handy, J. D 30 a. lSU,353a 

' Piva, A., and c. 8alvadeo. Carbon In steel and iron; 

; Rapid determination of 5814 

Plver. W. 0. 5 m Riches, G. R 5634 

Place, J. F. I.lq\jefylng atmospheric air and separating 
the same Into lU consiliuettts, oxygen and nitrogen ; 

Apparatus and process foe (P) . . . . 1364 

Plaisanco, 0. P., and Ralston Purina Co. Mould ; Pre- 
venting formation of on foods (P) .. .. 7364 

See Vox, A. W 8374 

Planer, V. Electrical conductors embedded In squirted 

cellulo.se ; Mamifarture of (P) .. .. 8774 

Plantlnga, P. Coke ovens (P) 626 a, 7094 

Platt, 0. A. See Kay, R 6494 

Platzmann, K. 5 m Beckmann, E. .. .. .. 8844 

Pleasance, R. W. Washing gold, sand, coal, and other 

minerals; App-aratus for screening and (P) 634 

Plendcrlcltb, J. W. Alkaloids ; Precipitation of by » 

liquorice 8864 

' Sodium salicylate 8874 

' Plotnikow, J. bight-sensltlvone.ss of organic chemical 

j compounds ; Cause of the 5584 

j Plowman, W. W. See Feldenhelraer. W 4271 

I Plumb, A. B. See Perrott, 0. St. J 4084 

; Flymen,?. J., and D.V.Bal. Nitrogenous organic maanrei ; 
j Biological determination of the relative availability 

I of In black cotton soils 7814 

I Poch, P. See UuzmAn, J. .. 84U 

Podsina, E. Furnace; High teroperaton with , 

I oxidising atmosphere 4494 

j Hetal vapour aict; Oontlmioiu - — .. 8884 

Foetaehko, P. Silv«r-tla dental aBoyi r Purifleatlon of 

powdered or oommittuied (P) . . * . « i 4684* 
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piai 

Foettor, H. Iron; Manufnctar# ot highly carbarl««d 

tpongy (P) S7U 

Pohl. Lupin brnad 880a 

Pobhney, E. Paper yarn /abrica; 3fanu/^iire of a 
atrong, pliable and water-resistant aneet-raateriaJ 

from (P) 283a 

Polo, I. C., and Chemical Foundation, Inc. Ultra-violet 

rayfl ; Ai)paretu« for treating liquids by (P) 901 a 

Polltz, 0. t'cKjlIng tower (P) 3 a 

Polk, It. W., and Laclede-Chrlsty Clay Products Co. Gas- 

generator (P) 244 a 

Pollard, W. IJ. Gold ; Use of o-tolldijie as a colorimetric 

teat for — - 269 a 

Pollltz, G. .Sodium sulphate ; Manufacture of without 

Bulpliurlc acid 814 a 

Polotsky, A., and Deutsche Gasgliihllcht-A.-G. C/clIutosc 
eaters with over 20% of bound fatty acid ; Manu- 
facture of (P) 368 a* 

Polyphofl lilektrizitats-Ges. Wchnelt current interrupter 

(P) 687a I 

Polyalurt, 0. Carbides ; Metiiod of grinding and conveying 

^ (P) 819a 

Cement; Preparation of raw material for — (P) 905 a 
R otary kilns ; Process for preventing crust-formation 

iU (P) 

Pomeranz. H. Fatty acids; Neutralisation of the higher 

and determination of 8n))onl6cation value .. 688 a 

Mordant dyestuffs In calico printing 39 a 

Ponchon, M. Gaseous mixtures ; Industrial analysis of 

by the ref ractometi Ic method 66lA 

Pontoppidan, C., and F. L. 8mldth and Co. Portland 

cement ; Manufacture of (P) . . 949 a 

Poole, W. E. Electromagnetic separator (P) 642A 

Pooley, H. J.. and 0. Scott and Son (Ixmdon), Ltd. Volatile 

solvents ; Recovery of (P) 621 a 

Poore, P. Dfistrucilve distillation of wood, woody fibre, 

peat and similar carbonaceous substances (P) .. 711 a 
P ooth, r. Colour photography by Dufay’s multieolour 

process 878 a 

Pope, Q. E., and Great Northern Pai)cr Co. Paper-making 

machhie (P) 672 a 

Pope, P. C., and 0. II. Thomas. Stool or other magnetlsable 

metal ; Method of Indicating condition of when 

under heat treatment (P) 467 a 

Pope, W. J. Chemistry after the war 41 Ik 

chemistry In the national service 157 r 

Inter-Allled Chemical Federation 208 t 

•' Mustard gas ” 344 b, 432r 

Photography of coloiu^d objects 434 r 

Speech at Annual Dinner 244T 

Sulphuryl chloride ; Manufacture of (P) . . 175 a ' 

Foplwm, F. J. Peat 122 r, 433r 

Popoff, 8. Set! Schlcsingcr, H. 1 321 a 

Popp, M. Citric acid ; Recovery of from residues from 

analysis of basic slag 474 a 

Poral-Koschltz, A. Ice colours ; Process for producing 

on the fibre (P) 284 a 

Porcher, C., and A. Donls, Lactoso ; Determination of 

in milk which has been heated with addition of 

sodium bicarbonate 25 a ' 

Porritt, B. 1). llubbi^r Industry, past and present . . . . 104 r , 

Rubber-proofed cotton fabrics ; Isolation and examin- 
ation of the textile In 60T 

Sea North British llublHjr Cowr fiSSA j 

Porter, A, W., and 11. E. Shule. Photographic rendering of 

contrast; Fundumental law for the true — 600 a, 963a 1 

Porter, C. W.. ami C. T. Hirst. Dyes ; Asymmetric 756 a 

Porter, 11. C. Coal ; Deterioration in heating value of 

during storage 340 r 

Porter, L. E., and P. E. BrowiUng. Gallium ; Sulphite 

method for separation and determination of 

when associated with zinc 929 a 

Portevln, A. Alloys; Comparison of internal strains of i 

after quenching and after cold drawing . . . . 43 a i 

Copper and cold-workcd brasses ; Brlneli or ball 

hardness of 900 a 

Steels ; Influence of different factors on the critical ‘ 

velocity of quenching (hardening) of carbon — — 179 a ; 

and V. Bernard, Steel ; Determination of critical points 

of by the alfforcntial method . . . . 772 a j 

and M. Garvin. Carbon steels; Experimental In- i 

vcstigatlon of the Influence of rate of cooling on the j 

hardening of 418 a l 

'Troostlte; Formation of at low temi)cratur6 In 

carbon steels, and Influence of the temperature of i 

emersion In Interrupted quenching .. 417 a 

Porzel. J. Rubber ; Process for treating (P) . . 379 a 

Rubber and similar substances ; Method and machine 

for vulcanising (P) 379 a 

Posnjak, K.. and U. K. Merwln. Bucher cyanide process for ! 

fixation of nitrogen 173 a ' 

Ferrio oxides ; Hydrated 412 a i 

Post, W. H., and Postom Cereal Co. Food product; Flaked I 

cereal and method of making the same (P) . . 166 a i 

Poste, B. P, Bnameis : KelaMve action of acids on . . 287 a 

and B. A. Rice, Frit^r enainols ; Effect of degree of 

•melting on propirtiea of 15 a 


I Poiternak. 9. InosHol hexaphosidkate ; Synthesis of 

tod its identity witn the pbospho^rganic reserve 

I principle of green plants 696a 

I Phospho-organio reserve principle of green plants; 

Two crystalline salts of the 651i 

Saa Society of Chem. Ind, In Basle 741 a* 

Postum Cereal Co. Saa Post. W. H. 166 a 

j Potapenko, G. Llght-fllters ; Preparation of . . 848 a 

I Potash Extraction Corporation. Sea Gaffney, J. B. . . 886 a 

Sea Glaeser, W 106 a 

Potok, J. See Pictet, A 939 a 

Potsdamer, L. 8, Sodium pruaslate 800 a 

Pott, A., and 12. Dolensky. Trl-gas process ; Practical 
results with the with recovery of low tempera- 
ture tar and ammonia 528 a 

Potter, F. M. 8te.an» ; Production of from low-grade 

fuel. Discussion 327 t 

Potter, H. V., and Damard Lacquer Co. Phenol-for- 
maldehyde condensation products and manufacture 

thereof (P) g34A 

Potter, R. 8.. and R. 8. Snyder. .Solis ; Organic phos- 
phorus of 113 a 

See Snyder, R. S 474 a 

Potthoff, L. Electroplating apparatus (P) 108 a 

Pouchain, A.. Stablllmentl ■' Blak.” Alloy (P) ,. .. 909 a 

Alloy exjntalnlng manganese (P) * . . 908 a 

Alloy for parts subjected to high temperatures ; Light 

(P) 909a 

Aluminium alloy 900 a 

Furnaces ; Metallurgical — — (P) 640 a 

and P. Poynettl. Alloys ; Process for refining (P) 422 a 

Zinc alloy (P) 727 a 

Poulson. A., and others. Smelling furnace or cupola (P) . . 685 a* 

Poulton, F. K., and 8. Steruau and Co. Fuel ; Infusible 

solidified liquid and process of making the 

same (P) 404A 

Pow'ell, A. D. Phonacetiii and other p-amlnopheiiol deriva- 
tives ; Estimation of by hypocldorous add 117 a 

Powell, A. R., and W. R. Schoollor. Zirconium ore; Analy- 
sis of Brazilian 414 r 

See Schoeller, W. R 207 k, 362k, 684a 

Powell, H. J. Glass-making before and during the war . , 206 b 

Powell, W., and Powell NVood Process (North America) Inc. 

WtK)d ; Process for treating (P) . . . . 366 a* 

Powell Wood Process (North America), Inc. Powell, W. 366 a* 
Power, F. B. Odorous principles of plants ; Distribution 

and characters of some of the . . . . 337 a 

ami V. K. Chesnut. Caffeine in vegetable materials ; 

Determination of 791 a 

Ilex vomitoria as a native source of caffeine . . . . 791 a 

Power, H. R., and The Carborundum Co. Abrasive wheel 

(P) 636a 

Power Gas Coriroration. See Ilinchley, J. W 99 a 

Powling, B. B. See Powling. W. T. 645 a 

Fowling, W. T. and B. B. Fat ; Extracting from 

bones and other material (P) 045 a 

Pozen. M. A., ami L. V. l)icter. Disinfection with formal- 
dehyde. Practical efficiency of some substitutes 
for the permanganate-formalin method . . . . 437 a 

Praotorlus und Co. Heat accumulator (P) 106 a 

PrazisionsgUsswerko System Schmldt-Reichardt Ges. See 

Talla, H 468 a* 

Pratt, L. A., and others. Naphthalenetrlsulphonlc acid ; 

Manufacture of (?) 676 a 

Pratt Engineering ami Machine Co. See Hurt., O. F. 135 a, 60()a* 
Prelswerk. E. Isobutyl ester of olelo acid ; Manufacture 

of (P) 208 a 

Prescher, J. Alcohol ; Substitution of methyl alcohol and 

denatured spirit for — In milk analysis . . 384 a 

Boric acid ; Choice of IndicAtor for acldlmctric titra- 
tion of 359 a 

Fats ; Oxyda.se reaction of as a means of detecting 

rancidity .. 81 a 

Prescott, J. A. Nitrification in Egyptian soils . . . . 836 a 

Prescott. 3. C. See Effront, J. 278 r 

Sea Wallace. E. C 598 a* 

Prescott, W. E., and 0. R. Baker. Electrical apparatus for 
subjecting articles to varying temperatures, e.g., 

for annealing glass (P) 265 a 

See Baker, J., and Sons 788 a, 871a* 

Presscll, G. W.. and E. F. Houghton and Co. Carburising 

material and method of producing the same (P) . . 292 a 

Preston, J. T. E. See Slraon-Carvos, Ltd 674 a* 

Preusser, F.. and Chemical Foundation. Inc. Enamelling 
compounds and product; Process of making 

opaqulng and (P) 820 a 

Prfevost, 0. See Nic^ordot, P 6601 

Price, R. B„ and Rubber Regenerating Co. Vulcanising 

rubber articles (P) 88U 

Price. T. 8. Potash industry in Great Britain ; Chemical 

aspects of . Discnssioii 883T 

Price, T. W. Acetone and methyl ethyl ketone; Vapotur 

pressures and densities mixtures of . ; 846 a 



NAME INDEX. 




PrlcbMd. 0. t.« and a«Jf Ro5niog Go. AoM ook« ; UtUtea- 

tion of (P) » . . . 214 a 

Prideaiix, B. B. E, Pyridine and ammonia; Katlmatkm 

and wparatlon of . An application of the 

dootrolytlo dU^ociatlon theory 180 a 

and B. M, Caven. Ammonium nitrate ; Evaporation of 

concentrated and aaturated aolutlona of 

Vapour pressures, hoaU of solution, and hydro- 

>y»w 358 t 

Priester, W. Sm Nlegemann, C 871 a 

Priugshelm. H. Fodder from straw . . . , . . 876 a 

and E. Kuhn, Acetone, methyl alcohol, and iurfural • 

Determination of In mixtures . . . 877a 

and H. Majinus. JJsnln ; Acetyl content of 714 a 

and M. von Markatz. Cellulose ; Enzyme studies on 

degradation pnxiucts of 694 a 

Prlns, n, J. Hydrogen ; Preparation of from carbon 

or carbou-oontalnlng substances by action of water 

or water vapour thereon (P) 577 a 

Terpenes, resins, and ruidjer ; Condensation of un- 
saturated compounds In relation to . . 162 a 

Prlnsen Qecrllgs, H. C. Clranulatcd white beet sugar and 

white plantation cane sugar . . . . . . 432 a 

Sm Tervooren. H. A. P. M 406 r 

Prior, E, Detergent ; Proiiess of manufacturing a (P) 646 a 

Prior, 0. T. Nlckcllferous Iron In meteorites .. .. 123 r 

Prlskey, J. Cream ; Method and apparatus for deodorising 

(P) 198a 

Prtvott, J. B, J. Ses Thames Paper Co 131 a 

Prlzma, Inc. Sre Kelley, W. V. 1) 234A 

Process Co. See Coast. J. W.. jun 245 a. C21a 

Procter, H. 11. Chrome tanning Ibiuors ; Statement of 

basicity of — — 83 a 

lioathor chemistry ; Ilecont developments In , . 83 a 

Tanning ; Ctjllold chemistry of , , , , . . 33 a* 

See Donnan. F. 0. 749 a 

Proctor, J. II., and WestlngUouso Electric and Manufactur- 
ing Co. Iron sheets ; Production of by 

cloctrodcposltloD H66 a 

Procter and Gamble Ck). See McCaw. W. E. , . , . 295 a 

Proctor, L. M. Asplialts ; Meitlng point of . . 619 a 

Produce Mortgage Trust. See Vautln. C 468 a 

Products Syndicate. See Byers, J. J. 170 a 

Pronk, K. I., and F, K. W. Bowen. Explosive : High 

(P) .. 805A 

Pfi>S8er, H. R. See Etna Lighting and Heating Co 214 a 

Prozynskl, 8. Oils from Borysluw crude petroleum ; Deler- 

miiiatiun of the so-called hard uspbult In . . 21.3 a 

Pruden, 11. B. Combustion of powdered fuel (P) , . .. 619 a 

PSouiCka, 15. Sugar Juice ; New economical process of puri- 
fying boot 692 a 

Pugh, K. J,, and Pennsylvania Salt Manufacturing Co. 
Zirconium basic sulphate and method of making the 

same (P) 819 a 

Pullman, D. Nessler solution ; Regeneration of 43R, 392 a 

Pulsomcter Engineering Co., and J. BJOrustnd, Filters (P) 210 a 
P ure Coal Briquettes, Ltd. See Sutdlffe, K. R. ,. 80 a*. 671a* 

Purox, Ltd. See Wilson, 8 . B. 901a 

Purlng, J.. and Robeson Process Co. Dyeing ; Direct 

(P) 71a 

Putnam, C. E. See Murray, W. A 8 a 

Putnam, M. E.. and The Dow Chemical Co. Bcnzaldehyde ; 

Method of making (P) 268 a 

Putsch. A., aod F. 0. Dottmann. Coke-oven : Vertical 

(P) 278a 

Puttaert, H. F. J. See Puttaert, J. F 283 a. 944a* 

Putiaert, J. F., and 11. F. J. Pulp and paper from garbage ; 

Manufacture of (P) 283 a. 944 a* 

Pyraan, P. L. Alkaloids of Uolarrhena congoleneie, Stapf. 231 a 

Selenium compounds ; Meta-substituted aromatic 838 a 

Pyrene Manufacturing Co. See Ferguson, G. E 313 a 


Q 

Quantz, E. Water ; Significance of Bact. coli in judging the 

character of 886 a 

Quartaroll, A., and A. Rogal. Phosphoric acid; Use of 

ammonium citrate in determination of . . 190a 

Qoayle, W. 0. Su Dow, H. H 740a 

Quennessen. L. Platinum and gold; Action of alkalis 

on 614 a 

Qolmby, W. 8.. and F. W. Robinson. Quartz glass ; Appara- 

^ tus for building up objects of (P) . . 769a, 769a* 

Qulnan, K. B. Nitric acid ; Manofaciure of (P) . . 71&A 

Bolpharie add ; Uanulaotare of (P) , . . , 717 a 

QuIriU a W. JS4s HamUton, J, W. 0. 116a 


R 

Rabenau. O. See Cliom. Fabr. MUch A.-G 8 Ma* 

lUbhunltch. !>.. and A. Mond. Electric batteries (P) 

686 a. 860a 

Eablnovitz. L., and 151lls-Fosfcr ('o. Ammonia ; Process 

of regulating the oxidation of (P) .. .. 676 a 

RactlllTe, Q. See Topley, A. F 7264 

Ra«lcllffe. J. Cellulose acetate ; Manufacture of (P) 7I9 a 

Radclltfe, L. G. Nitrile gnmp ; Reduction of the — — 

Dl.scusslon .. ,, ^ ]20f 

Soya bean oil ; Dei^oslt In refined . Diwusalon 12lf 

Rs<llberger, L. See Strel)lnger. R 5661 

Rae, W. N. Alkali Iodides ; Action of chlorine on .. Hi 

and C. T. Symons. Alcohol; Denstiirant for rendering 

— ’ unfit for human consumption (P) . , 674 a 

Rjeder, B. Electric tine furnace (P) 1474 

Rafu, R. Cevkiing vlsirkua Hipilds, e.^., sweetened, condensed 

milk ; Proceaa ami apparntiiR for (P) . , 6954 

Ragg. M. Varnishes ; liiilufuce of coloured light on drying 



Ral, H. Nitrogen; New inelltod of preikirlng OOr 

and II. B. DunnW-HIf. Sesame (til) oil; Purification 

of Indian . , . , _ _ 9 qh 

Railing, M. J and H. N Green. Photometer (P) . . .. 881 a 

Rainbow Petroleum l’ro<lurt,8 Co. See Erickson, 15. T. . . 36 a 

lUksbit, J. N. Porpliyroxlno 99R, 568 a 

and F. J. D’(’(kst.a. Morphine; Determination of 

In Indian opium 207 r, 870A 

Ttall, If. See Meier, A. . . . . . . . . . , 163 a 

Ralph, K. W. See Reilly, J 924 a 

Ralston, O, 0. See Hawley, L. F. . . .. .. 638A 

Ralston Purina Co. See Piaisanco, 0. P. .. .. .. 786 a 

Ruinago, A. 8. Heat; Aikparatiis for exchanging (P) 46lA 

Temperature changes In gases; Method of obtaining 

451a 

Ramann, 15., and A. Hj>cngel, Silicates; Basle exchange 

174a 

Ramart-Luras, P. See Fuiiniwm, K. . . . . . . 696A 

Rainberg, L. Arwnloiia and arsenic adds; Kled roly tie 
reduction of - to arHonlc hydride by moans of 

dllferent metal lie catluxles 627 a 

Rainbush, N. E. See Lymn, A, H 621 a* 

Ramen, A, Burnt ore and like bricks ; Manufacture of 

(1‘) 960r 

Ramsden, W. See Doiman, F. G 7494 

Ramy, P. Picric acid ; Mnniifacturo of (P) . . . . 4i8A 

Rand, C. C. See WllllnmH, W. 8 682a 

Rand, F. R., and C. T. .1. Vautln. Aluminium alloy (P)., 225 a 

Randall, 0. Hides ; Pits nswl for liming and tanning 

• (P) 591a* 

Liming and ianrilng of bides (P) 9184 

Randall, H. J. Water-gas and coal gas ; Mixtures of lilue 980A 

Rankin, H. ])., and CorrosloTi Extraction Co. Digesting 

ajkparatus (P) 49O4 

Rankin, J. G. See Pickard, J. 8474 

Ransomes and Rapier, Ltd., and it. J. Cracknell. Refrig- 
erating apparatus (P) 63 a 

Itapp. Alkaloids ; Method for determination of . . 836 a 

Raqnet, 1). See Caron, H 674 a, 662a 

Rasmussen, A. Margarine ; Churning or kneading appara- 

atus for (P) 7804* 

Rasser, E. O. Paper textiles and yarns ; Processes for 

making soft and waterproof 28lA 

Rassow, K. See Harnecker, K 42 a 

Rast-RUttlmann, F., and R. O. Crist -1)M«. Leather sub- 
stitute ; Manufacture of a waterproof (P) . . 331 a 

Raicllffe, W. See Carter, J. K 782 a 

Rath, E. Bromofimylbromolsovaleric ester ; Preparation 

of (P) 304 a 

Rather, J. B., and E. E. Reid. Acids; Identification of 

organic by their phenacetyl esters . . . . 199 a 

Ratliff, W. C. See 8elvJg, W. A 849 a 

Itaubenhclraer, H. C. Iodine tincture; Churchills' 168A 

Ravenna, 0. See Ciamlclan, G 297 a 

Ravner, O. See Norske Aktleselskab for Elektrokem. Ind. 500 a* 
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of zirconium and Its application In the production 

of pure (P) 678a* 

Zirconium oxychloride; Basic and process of 

maklna same (P) 578a* 

Zirconium sulphate ; Basic (P) 578a* 

Sea Fry. H. E 824a 

Rosenheim, A., and E. Loewcnthal. Perltxlfc acid and 

I periodates 699 a 

! Rosenmnnd. K. W. Hydrastlnlne and its homologues; 

j New synthesis of 38flA 

i Rosenstcln, L. Sulphur In rubber ; Determination of 647 a 

I Rosenthal. M. Papier-mach6 ; Process of ju-cparlng 

I (P) 760a 

I Roser, E. Cooling plant with means for recovering heat (?) 804 a 


' Ross, A. See Lyon, F. W 33 a 

Robs, D. W. Silica refractories 106 a 

; Ross. Q. Road surfacing material, and process of producing 

and laying the same (P) 42 a* 

Ross, J. 0.. and B. F. Sturtevant Co. Drying apparatus for 
I paper or fabriea and method of drying (P) . . 181 a 

! Paper making ; Method of drying In (P) . . 170 a 

; Ross, W. II. Sea Carothers, J. N 76 a 

i Sea Merz, A. R 76 a, 178a 

' Rossborg, W. N., and 0. E. Sheridan. Copper; Hydro- 

metallurgy of — (P) 202 a 

Rosslter, E. C., and C. 8, Dlngley, Potash Industry In Great 

' Britain ; Chemical aspects of . . 376T, 412B 

; ROsza, M, Polyhallte ; Occurrence of In older Zech- 

steln potassium salt deposits in relation to vao’t 

Hoff’s conclusions 869A 

: Roth, J., and J. L. Vincent. Coke ; Process of manu- 

j facturlug (P) 493 a 

1 Roth, P., and M. E. Vcnturlno. Petroleum products; 

I Transforming heavy Into lighter products (P) 215 a 

; Rothonbach, M. Sea Hahn, 0 816 a 

■ Rothmund, V. AnU>zono ; So-called 817 a 

! Rothschild. 8. Zinc; Analysis of refined and com- 

1 merclal 823 a 

' Rottmann, C. J. Insulating materials; Penetration of , 


• lUUlOVUiU 111 — — ,, ,, ,, ,, OVVA 

1 Roubertlo, P., and A. Nomirovsky, FI uoroscent screens for 

1 radioscopy 696 a 

! Roulunds Fabrikor, Aktlosolskabet. See under Aktiesels- 
i kabot. 

j Rourko, 0. J. See Mate, W. 0. A 640 a 

I See Poulson, A 686 a* 

! Rouse, T. Agglomerates of various materials, e.g., elec- 

j trodes, etc. ; Manufacture and utilisation of 

(P) 324a 

I Rouse, W. M. See Olazebrook, R. T 357 a 

I Row, K. K. Sugar cane ; Effect of salinity on the growth 

and composition of 784A 

i Row, T. L. See Vlawanath, B 382 a 

• Rowand, L. G.. and Now Jersey Zinc Co. Electric furnace 

! (P) 160a 

Maguetic ore-separator (P) 506 a 

i Rowdeu, W. V. See Armstrong, Whitworth, and Co. . . 108A 


Bolide, A. Uramlno-aclds : Ideatlflcatlou of certain 

in presence of ainlno-aclds and of urea .. 65 a 

Bohde. 0., and Aktlcbolagct Ingoiiidrsllrma F. Egnell. Gas- 

analyslug apparatus (P) 482 a* 

and Svonska Aktieliolaget Mono. Gas-analysiug appar- 
atus ; Method of flxlug zero Hue of (P) . . 849 a* 

Rolrant, E. Glass-melting furnaces (P) 635 a 

Rolfes, B. See Schwarz, R 179A 

Rolls-Royce, Ltd, Nee Hall, H. C 328 a 

Rommelaore, A. Bessemer converter (P) 504 a 

Bona, P., and L. Mkiiaelis. Adsorption of electrolytes by 

charcoal 49 Sa* 

Adsorption of hydrogen and hydroxyl ions and heavy 

metal Ions by charcoal 89dA 

See Mlchaells, L 893 a 

Boncall, F. See Moutemartlnl, C 947 a 

Bondelll, T. Electric furnaces (P) 642 a 

Boos, L. Wines ; Damaged 26A 

Boots, R. W., and others. Oil filters (P) 622 a* 

Boots, 8. See Roots, R. W 622 a* 

Bose, 0. A., and others. Corrosion-resisting coudult-plpe ; 

Fle.xlble (P) OISA 

Bose, J. R. Saa Harris, J 426 a 

Boae. T. K. Gold; ^atlHsatlon of .. 106B, 860 a 

Boseobaum. J. Saa Jamwlta, I 779i 


Rowe, F. M. Tetrahydronaphthaleue ; Preparation and 

properties of derivatives of and dyestuffs from 

^ Rowe, U. S. Boiler plants ; Growth and arrangement of 

j industrial 

i Rowell, H. W. liCad ; luflucnce of Imjpurltlos In on 

' its behaviour when heated with concentrated eui- 

! phurlc acid. Discussion 

! Rowley, E. W. Chemical standards and unification of 

analysis. Discussion 

i Rowntree. and Co. See Peek, Frean, and Oo 

I Rowsoy, G. L.. and Rowsey Gasoline Process Co. Still (?) 

Rowsey Gasoline Process Co. See Rowsey, G. L 

Roxburgh, A. B., and others. Charcoal; Manufacture 

of from wood (P) 

Roy, C.. and H J. L. M. de la C. de la Grand vUlo. Casein 

' glue (P) 

! Royco, 8. See Richmond, U. D 

Royle, F. A. Sea Lapworth, A 

; Royston. E. R. Sm Montgomery, 0. J 

I Ruata, G. Q. Mlcro-organiams ; Action of cold on . . 

I Rubber Regenerating Co. Saa Price. R. B. 

i Rubin. F. W. Dry*kiln for timber (P) 

I Bnbner. M. Asparagua, rhubarb, aad encumber; Com- 

postUon (rf — 

Bamy aa foodstuff 


406a 

22b 


407» 

26 T 

788A 

8061 

8061 

S68A 

768 a 

66a 

843a 

7dU 

4d6A 

SSlA 

17a 

280a 

280a 


JfAMJfi IDiJLIJSA. 




A., and United AlkiJl Oo. Bleaching powder ; 


Apperatne for tableotiitf nutter to tctlon of gaaet 
or rnpouni, eepecuily mtoDded for uoe In nunn* 

faeture of (P) 462 a 

Eodler. A. Dyeing appamtiu 10 a 

Eudnick, P. Corroak>n teste on oommerdal celdum chloride 

used In automobile *' antl-freexe aoiutious “ . . 626 a 

Bndorf, G., and Perrautit Oo. Base-exchanging bodies; 

Process of making (P) WWa* 

Eneb. E. J., and 0. K. Blectrle Storage Battery Co. Storuge- 

battery electrode and process of making same (F) . . 644 a 
B uer, R. Iron-carbon alloys; Molting and freezing tem- 
peratures of the eutectic in and formation of 

grey iron 107A 

Buff, F. 0., and By-Products Manufacturing Co. Aromatic 

oils ; Apparatus for extracting from crude 

oil (P) 941A 

Buff, O. AdheHive substancca or the like ; Converting 

solutions, emulsions, and 8U8i>cn8ious of into 

a solid condition (P) 783 a 

Paper ; Manufacture of hard -sized (P) . . 284 a 

Paper yarn and paper textiles; Improving the water- 

resisting properties of (P) . . . . 625 a, 896a 

and B, Bcrgdanl. Vapour pressures ; Measurement of 

at very high temperatures, and solubility of 

cari)on lu metals 503 a 

and 3, Mngdan. Osmium tetroxide ; Reduction of 

by hydrogen cWorldo 133 a 

Euhotf. 0. E., and French Battery and Carbon Co. Primary 

battery (P) 377 a 

Bummel, 0. Boiler scale ; Method for dlmlnistdng the 

deposition of In steam boilers, preheaters, etc.. 

by electrolysis (P) 451 a 

Eupp, B,. and F. Lehmann, Sugars ; Titration of - . . 09U 


Eupp, O., and K. Wohnllch. Baking powders ; Deter- 
mination of carbonic acid and carbonates In 25 a 

Busdoil, W. J. Sm Humphrey, H. A. . . 348 a*. 614a* 

Eushton. E. B., and E. Hand. Smelting furnace ; Liquid- 

fuel (P) 779 a 

Buahton, U. J. Ses Drossier Tunnel Ovens, Ltd 416 a 

Eusaoll, K. J. Ammonium nitrate ; Use of as a 

fertiliser 228 a 

Colloids in agricultural plienumona 749 a* 

Farmyard manure ; Influence of on the clover 

crop 474 a 

Organic manures ; Agricultural value of . . 5 v'2a 

EusbcII, G. a. Hops ; Ktfect of fertilisers on the com- 
position of 205 a 

Bussell, J. Su Maass, 0 02 a 

Bussell. W. C/Oal washing and apparatus therefor (P) . . 166 a 

Bussell, W. J. Acid-tank (P) B05 a 

Bussell, W. 3. Sm Nobles. M. A 799 a 


Euszlg, F. Pyrocresols (dlnietliylxanthonos), phenylxan- 
thenes, Xantheno Brown, and their relation to 

coal tar constituents 217 a 

EuHi, J. P.. Jun. Flotation of ores 030 a 

Rutherford, E. Atomic projectiles and their collisions with 

light atoms 244 r 

Buths, J. K.. and Aktlebolagct Vaporackumulator. Sul- 
phite-boiler plant (P) 283 a 

Buzlcka. L. lonones and Irone; Relations between . . 844 a 

Polymethylcyclohexeriones of the Irone tyi>e ; Prepara- 
tion of 303 a 

and V. Fornaslr. Llnalool ; Synthesis of . . . . 803 a 

Ryan. H. Chemical compendia and abstracts . . 840R 

and J. J. Drumm. Phenyl-2-naphthyl8mlnc ; Nltro 

derivatives of 741 a 

and W. O’Rlordan. Diphenylamlno ; Action of bromine 

on some derivatives of 742 a 

Trinitrotoluenes, The a, /}, and y . . 741a 

and P. Ryan. DlphenyJamlne ; Action of nitric and 

nitrous, acids on 742 a 

Ryan. L. W.. and LiiRlsay Light Co. Thorium fluoride ; 

Treatment of (P) 576 a 

Thorium ; Recovery of (P) . . . . 676 a. 862a* 

Ryan, P. See Ryan, H 742 a 


Ryder, H. M. Copper ; Gases from 420a 

Oases ; Quantitative analysis of small quantities of 92a 

Bydlng, H. 0.. and A. W. Allen, Steel ; klanufactore of 

open-hearUi (?) 14flA, 586 a* 


8 

Baalbarg, 0. W., and Multlcxdor Intaglio Press Co. IntHllo 
printing surfaces; Method of prodttdng eteied 

— (P) [aOOA 

sloobol sad ahsoMs staM; 
dEtbumiiMM IwOtss tt — * .. tfl^A 
TrsMormsuMt ol s^ m 
Into normsl salts Md fees selds 467 a 


CMbilMsdika. T. Methyl 



Sabatier. P.. and G. Oandloii. Oatalytlo dehydrogenation 

by nickel in presenes of hydrogen . . 888 a 

and A. MaUhe. Alkyl chlorides; Catalytic formation 

of from primary alcohols 605a 

Halogenated acetic esters ; CsUlytIc reduction of 028a 

and others. Pinene vapour; Action of finely-divided 

metals on 480 a 

Sabatlul. V. Hydrogen ; Calculations on the combustion 

of . Comparison with ordinary explosives . . 218A 

Hydrogen ; Combustion of . Volcanic explosions. 

Explosive eruptions and their phases . . . . 218A 

Sahlo. W. J. See Morris, H. N OOTa 

Saccharin Fabr. A.-fl, vorm, Fahiberg. List und Co. See 
under Fahllx'rg. 

Sage, E. R.. and R. 8. Broas. Refrigeration apparatus (P) 848A 


! 


I 

I 


I 


Sage, F., and C<>.. and N. A. T. N. Feary. Fabrics for air- 

rroft (P) 678 a 

Fabrics ; Sheet (P) 678 a 

Sage. Chrome tanning Industry. Discussion . . . . 270 t 

Sahlln, A. Electric steel furnace ; New type of— - .. 4671 

Sahlln. O. Electrlo turnaco (P) .. .. 150A* 

Salllard. E. Laeto.Hc ; Solubility of, and action of acids 

and alkalis on 919 a 

Sacchurliuetrlo normal weights; Relative morlta of 

different 878A 

St. Claire Devllle, E. BeiU(d extraction from gas ; Heavy oil 

for 400 a 

Benzol In coal gas 672 a 

Benzol In gas ; Estimation of 126 a 

St. John. H. M. Eloetrlc furnaces ; Commercial testing of 

metallurgical 866 a 

St. Louis Briquette Machine Co. Brhiuettlng machines ; 

Material feo«!er for (P) 867 a* 

Snkauc. S. Fish scales ; Troatiuont of to produce 

material reHemt)llng rellulold (P) 266 a 

SakollarloB, K. See Wleland, If 478A 

Salamon. M. 3. Lavender oil adulterants ; iCthyl esters 

as 553 a 

See Bennett, C. T 730A 

Salisbury, O. J., aial United Filters CorjKtratlon. Filter leaf 

or disc (P) 276.4 

Filtering apparatus (P) 64 a 

Salkowskl. K. CurlK)hy<lrote emitent of llehens and In- 
fluence of chlorldeH on alcoliullc fermentation . . 300A 

Methyl alcohol ; Detcetluj» of In ethyl alcohol . . 882A 

Sallinger, H. Formaldehyde ; Supposed dlaatatlc proiwrtles 

of 433 a 

Starch solutions ; Influence of degree of dispersion 
of on phenomena of so-called starch coagula- 
tion 910 a 

Salmang. 11. Ammonia formation in gasiflcaliun of coke 

und coal la presence of atnam and air . . . . 452 a 

Salmon. E. 3. See Eyre, J. V 3S5 a. 843a 

Salomon, H. Quinine ; Detection of 54 a 

and R. Diehl. Milk ; Analysis of especially the 

determination of lactose . . . . . . . . 80lA 


Salt Union, Ltd., and H. W, Malcolm. Evaporating or dry- 
ing apparatus (P) 522 A 

Saivadeo, U, See Pivu, A 68lA 

Salvadorl, R., and Blondlnl. Lignites ; Classlflcotlon of 563 a 

Salvatcrra. II. Resins Isolated from pine resin .. 053 a 

Samaao, K. Strophanthun Komb6 seeds 653 a 

Samec, M. Diastase ; Action of — fi— . Plant oolloidB . . 60lA 

Samcshlma, J. See Richards, T. W 22U 

Saramls, J. L. Casein making ; Improvement in . . 018 a 

Sampletro. 0. Lysine ; Dislnlectlug power of . . 842 a 

Samuel. M. E. A. See Lockwood. A. A IlOA 

Sander, A. Feld's polythlonato process of gas puriflcatlon ; 

Economic Imiwrtance and scientific control of 244l 

Sulphur-oxygen compounds ; Method for the identifica- 
tion of ^ 412 a 

Wood gas ; Production of 856 a 

Sanders, A. J. See Sanders, L. A 863 a 

Sanders, L. A, and A. J. Cement or lime troM mortar; 

Treatment of articles or plastering containing 

(P) 863a 

Sanders, S. Waste flux of galvanising or equivalent pro- 
cesses ; Obtaining by-products from (P) . . 147 a 

Sanderson, F. H. See Roxburgh, A. B. . . . , 858A 

Sanderson, T. See Roxburgh. A. B. 858A 

Sandmoyer. T. Isatlns : IsonltrosoacetanllldcB and their 

condensation to 456 a 

Sands, J. L . and J. Oourlay. Separating Immiscible liquids ; 

Apparatus for — - (P) 210 a 

Sandusky Cement Co. See Hermansen, H. .. 66 a 

Sanford. H. L. ^es Susscer, E. R 58 a 

Banfourcbe. A. Copper-silicon alloys 006 a 

FerroslUeons 775 a 

Nitric oxide ; Cycle of oxidation of In presence of 

water OljA 

Nitric oxfcle; OxkUtlon of by dry air .. 1724 

Silicon: Limlte of combination of with KMne 

meUle of the iron group OPfiA 

8m Bontln. A 7|m 

am JoUbolf, P. isu 
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SAOkej, 0. H. Hdnctory trticlef Aod ntnctorv cement; 

Mftiiii/acture of flrebricJu. blocks, tiles, retorts, and 

• other (P) W4A 

and J, E. Foster. Silica bricks, tiles, and other articles ; 

Manufacture of (P) 2411 

Sarsson. L Lupin seeds ; Kemoval of bitter and poisonous 

cooitlluents of (P) 4361 

Sargent. C. E., and Mldnrcst Engine Co. Dust separator ; 

Wet (P) 4901 

Sargent, F„ and others. Waste gases ; Apparatus for 

washing and utilising the heat thereof (P) SlSi 

Sargent, F. 0,. and 0. 0. Sargent Sons Corporation. Drying 

machine for fibrous materials (P) 38 a 

Sargent Sons Corporation. C. G. See Sargent. F. Q. . . 38 a ! 

Sarjant, 11. J. See Bono, W. A 184B. 762 a i 

See lladfleld, E. A. 771 A 

Sarrou, P. F.. and J. Simon. Electro-converter furnaces 
and process of treatment for manufacture of steels 

thereby (P) 778 a 

See Simon, J. . . . . . . . . , . ^ ^ 7791 

SartakofT, J. D. Sodium salicylate ; Apparatus for treating 

chemicals In manufacture of (P) .. .. 889 a 

Sublimation apparatus (P) .... . . . . , . 64 a 

Sasscer. E. R., and H. L. Sanford. Hydrocyanic acid gas ; 

Effect of under vacuum conditions on subter- ; 

ranean larvce 53 a 

Sato. N. See Okftchl. M */. uZa ' 

Satow. S. Cellulold-llke substance ; Manufacture of 

_ (P) 9a 

Proteins for varnish, lacquers, celluloid-substitutes, etc. ; I 

Recovering from vegetable protcld-contalnlng 

material (P) 263 a 

Varnish : Manufacture of (P) 22 a 

Saunders, L. E. See Norton Ck). . . 223 a*. 265a* I 

288a*. 466a*. 466a*. 678a*. 670a* 

Sauveur, A. Steel ; Heat treatment of with special 

reference to stinds used for airplane motors. . . . 773 a 

Savage. W. Asnhalt-like com|K)sltion for making roofing 

felt ; Manufacture of (P) 17 a 

Savery, W. H. See Parsoim. J. H 948 a 

Savini, Q. Asphodel tubers ; Utilisation of . . 802 a 

Savy, E. L. A. Drying of vegetables, fruits, and other 

objects or manufactured products (P) . . . . 841 a 

Saxe. 0. W., and 0. S. Buckner. Clays ; Bonding strengths 

of between normal temperature and heat 14 a 

Saxe. 8. Tanning process (P) 431 A, 733 a* 

Sayre, R., and B, Yanovsky. Nicotine ; Method of remov- 
ing from tobacco (P) 304 a 

Scagliarlnl, 0., and T, Miuganti. Distillation of hemp waste 810 a 
S cales, F.M. Reducing sugars ; Simplified cuprous chloride- 

iodine method for determination of . . . . 785 a 

Scallone, C. C., and 1). R, Merrill. Tannin content of red- 
wood 

Schad, B. Absorption towers arranged In series ; Apparatus 

for adjusting the head of liquid In (P) . . 211 a 

Sohador, C. F. See Evans, N. 874 a 

Schlifor. A. See Grlobol, C 595 a 

Schaefer, A. B. Salt ; Process of extracting from 

natural brines (P) 803 a 

Schaefer. W. 8eeara6 oil ; Refining of . . . . 605 a 

Sch&r, A. Grinding mills (P) 83 a 

SchAtzleln, 0. W’ine ; l>etoction of cider, etc., in . . 382 a 

Schaffer. J. C. KUn (P) 936* 

Aw Crow. w. ;; ;; ;; ;; 24ii 

Schaper. L. Spontaneous ignition; Determination of 

liability of substances to 614 a 

Schaub, J., and American Linseed Co. Artificial fuel (P) . . 711 a* 
Artificial fuel, and methods of nmklng same (P). . . 62lA* 

Tabulous masses of plastic material for artificial fuel • 

Apparatus for produclug (P) . . . . 619 a. 810a* 

Sohaullelberger, E. Cellulose ; Apparatus for manufacture 

of (P) , , , , . . ^ 9^* 

Digesters for use In manufacture of cellulose and like 

operations (P) 357 a 

Schaumann. H. See Abdorlialden. B 662 a 

Scbecker. 0. Sugar after-products ; Treatment of beet 550 a 

Schedler. A. See Clayton Aniline Co.. . 800 a. 480a. 604a. 718a 

Sebefesik. Furnaces for roasting pyrites and zinc blonde ; 

Mechanical 949 a 

Soheffers. J. P.. and M. A. Van Roggon. Kilns (P) .. 825 a 

Sohenck, H. B. Copper oxide ; Blue . . . . 461 a 

Scbenck, R., and A. Albers. Lead sulphide and the 

£ roduots of its roasting ; Cheml^ equilibrium 

stween 870 a 

Scherdel, 8. See Wohl, A 434 a 

ficherlng. B„ Chem. Fabr. auf Action vorm. 6-Hydroxy-2- 
phenylpyridloe-5-carboxyUo acid : Preparation 

^ (P) r .. 6 Wa 

Schttinga, K. Water; Adsorption of metals from drink- 

luy 1..... by fllaai oaa 

Sebertel. 0. Tar m fi^oU in DM engliM i! 4a 

8ebetellg. F. Sh Soe.^ Chem. Ind. In Basla .. .. 9264* 

flohener. 0. See M. ,, 3$u 


Scheoer, Ml and 0. Leatheriobititttto (P) .. .. ,, 

Schidiowltx, P.. and H. A. Ooldsbrongh. Bobber strees- 

itrain curve ' .. 

I Vulcanisation ; Studies in . Rubber stross/strain 

I •. 

I Schlelo u. Rruchsaler, Metalllndustrie. Aluminium; Cast- 

I Ing in Iron or metal moulds (P) . , . . 374 

I Coating metallic articles which are harder than 
I aluminium and have a higher melting point, with 

[ alumina (P) 

Schlesscr, E. Lignite ; Purification of suction gas from 

(P) 891 

Schilde, B.. Maschlnenfabr. u. Apparatebau Qes„ and A. 

Boleg. Dryer ; Vacuum (P) . . . . 209^ 

Schlatter, J., and Schlatter. Frorath. <fe Co. Hot air ; Device 

for producing (P) 49O, 

Schlatter, Frorath. & Co. See Schlatter. J 490j 

Schledorn. J. Electro-plating ; Anodes for use In (P) 909i 

Schlcsinger, C. Electric incandescence lamps ; Carbon fila- 
ment filled with gas containing hydrocarbons 

Scbleslngcr, H. I., and others. Manganates and perman- 
ganates. Course of reaction between manganese 
dioxide, potiissium hydroxide, and oxygen, and 
manufacture of potassium inanganato 

SchlStter. M. Galvanised sheet iron ; Resistance of 

to rusting 

Iron : Electrolytic deposition of from ferrous sul- 
phate solutions (P) 

Bchlossatcin, H. Oils; Apparatus for deodorising and 

hardening (P) 

Schloe, N., and H. L. Maxwell, Oil from pca-uuts (arachls 

nuts) 

Schmarjo, J. E. F. Electric melting furnaces (P) . . 

Schmatolla, E. 


406s 


3211 

256a 

608a 

377a 

871a 

543a 

489a 


Shaft-kiln (P) 

Schinelsser. 0. Vapour pressure In evaporators with water- 

seal covers; Process for maintaining near 

atmospheric pressure (P) 937 a 

Schmid. H. See Alleraann, 0. 840a 

Schmid, H. D., BrQnn-KonlgsfcIder Maschlnenfabr. dcr 
Maschlneu- und Waggonbauiabr.-A.-G. Simmering 

vorm. Sludge; Apparatus for removal of from 

liquids (P) .. 211 a 

Schmid, P, Foam baths for treating to.xtilo materials ; 

Production of (P) 30 a, 898a 

Serlcln soap ; Manufacture of a substitute for for 

silk dyeing (P) 39 a* 

Silk and silk wastes ; Producing foam or froth baths 

for unguraralng (P) 759a 

Schmidt, A. A., and International Precipitation Co. Gases ; 

Apparatus for electrical treatment of -- — (P) .. 646a 
Schmidt. A. W. Roller mill scrapers (P) 277 a* 

Schmidt, B. Hydrastino and berberlnc ; Separate extrac- 
tion of from golden seal {Tlydraetve canadensis 

rhizome) on a large scrIo 562 a 

Tetranitromethano ; Constitution of . . . * 477 a 


Schmidt, F, Animal offal ; Obtuining a waterproof material 
with properties similar to those of raw silk fabrics 

from (P) 

Schmidt, F. L. See Chem. Fabr. Rhcnaula A.-O 

Schmidt, J. Centrifugal machines ; Turbine-driven 

(P) 

Schmidt, J. M., and F. W, Heyl. Digitalis leaf c.xtracts; 

Stability of 

Schmidt, M, Burning stoneware . . . . . . . , 902a 

Phosphorus in Iron and steel ; Rapid determination 


409a 

896a 


704a 

e54A 


of - 


467a 


Schmidt, P„ and A. Schwelger. Electrodes ; Production of 

hollow cylindrical and ring (P) 

Schmidt, B, Drying processes of to-day for foodstuffs . . 
Schmidt, W., and E. Heuser. Sizing, waterproofing, and 

finishing paper, textiles, etc. (P) 

Sclimldt, W., und Co., Ascherslebener Maschioenbau A.-O. 

vorm. Drying drums ; Suction (P) 

Filter ; Cylindrical with stretching device for 

flJter-cloth (P) 806 a 

Schmidt, W. A., and International Precipitation Co. - 
Separating finely-divided materials ; Procew 

and apparatus for (P) 

and others. Electrically accelerating chemical reactions ; 

Process and apparatus for (P) 

Petroleum ; Process of cracking (P) 

Schmitz, 0. l^frigerating machines ; Evaporator for 

Schmitz. F. Iron and Its compounds with non-metals ; 
Chemical action of gasea on at high tem- 
peratures 

Schmuti. R. See EJlng, A. 8 S 81 , 439a 

Sdinabel. B. See Tami. J 940a 

Schoelble, J. AJoohol ; Manufacture ot — and of 
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^Beveragee; ManufActiire of * (P) 698 a 
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paint and opating] liairohMdittra of — — (P) Woa 
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and H. Tropach. Lignite ; Distillation of bltaiuinoas 
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Montan wax ; Increasing the yield of by extraotloa 
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Sm Fischer. F, 402 a, 628a. 628a. 672a 

Schneider et Cie. Plastic materlAl for use In gas checks 
for gun breech blocks and other pur^xwes (P) . . 

Schneller. M. A. Sugar cane Juices ; Colouring matter of - — 

Sdiobel. H. Ses Soc. of Qiem. Ind. In Basle . . 6 a*. 457a 

8ch6Ier, 0. Ses Wagner, 

SchoeUer. W. R.. and A. E. Powell. Nickel and cobalt In 
ores and alloys; Ravpld method for determining 
_ ^ , . . 207R, oo4A 

“Rarer elements; Analysis of minerals and ores of 
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5m PowcU, A. 

SchOnfeld. F. Beers; Effects of artificial carbonntlon 

Beers ; Preparation of thin by dilution, and 

the question of decar Ixmatlon • • • • 

and C. Oosllch. Carbon dioxide content of thin beers . 
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and H. Krumhaar. Yeast; Flocculcnt and powdery 

forms of . . 
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the stage of development of yeast . . . . • • 
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Schol. C. U. Slag ; Process for obUlnlng dry porous (P) 

Sehoros. 8. R.. and II. C. Fry OlaM Co. Potassium 

lura silicates ; Process of dccompnalug • • 

Scholl. C. E. Uranium In airnotlte ; Rapid method for 

determining - *• 

Schollenbcrger. C. J. Soils ; Extrac tion and determination 
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Schoorl. N. Milk ; Determination of the fat-frcc residue 

Ouhi^TTlxltWluin salt ■ of ■ihy<l^xyquinollnft.6. 
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Reaction prexiucts of with different 
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hydrogen peroxide in alkaline solution 
Schory. V. S. Magnesia aa an opaclftcr In enamels . . 

Sagger mixture ; Control of the • • • • • • 

Schott, E. A. Tinning of cast Iron . . 

Schote. 8. P. Nee Splclmann. P. E 
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Bchouten W. 8. J.. and R. W. Tulnxlng. Ammonia nitrogen 
In fertilisers ; I odometrlc determination of - .. 
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Schramm. W. II. Sodium hydroxide ; Nature of gas evolved 
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Sclirauth. W. See Schrocter. 
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Schreiner K K. M„ and K. Gruuert. Mercortoatlon of 
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cess and apparatus for — — (P) 

Schrlmpff. A. See Schwalbe. C. G. . . •• •• 

Schrflder. W. G. Emulsions; Apparatus for preparation 
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P’liel-liurning apparatus (1) - • •• 

ruK.i« '“"i r 8.,l/.co,iu.nod — (P) 
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Schubert. H. See Estner. 0. . . . . - • • • * * 

Schuck, W. P. Nickel catalyst for hydrogenation , Pro 

and Superio^ OUand ProSs ci). Fkts or olis ; Separating 

liquid from solid fatty .px ’ * 

Fatty materials ; Process of treating solid ir) . . 

OUy materials ; Process of purifying (P) • • 
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Srhwclger A. See Schmidt, P. • • • • . . 
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Schwelxer. D. K. Trlnltroxylene .. 
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ing; Method d (P) 165 a* 

Schwerin Oee., Oral. 89 $ £l 0 btro>O 8 moee A.-Q. 

Scat, 0, iSM Urbalo. £ .. .. 424A 

Soolleld, 0. 8. Parni manuro ; E^ect of In gtimulatlng 

yields of irrigated field crops IdOA 

Soolt, A. Silica bricks ; Factors Jofiueacing the properties 

of 204B 

Scott. £. £.. and F. Howies, KJectrlo furnaces for fixation 

0 / nitrogen (P) 469 a 

Nitrogen-fixation furnaces (P) 469 a 

See Taylor, 0 

Scott, 0.. and Son (London). Ltd. See Pooley, H. J. . . 62lA 
Scott, 0. L. Phenol-formaldehyde condensation products : 

Compositions containing (P) . . . . , . 647 a 

Scott, H. Alloy steel ; Etfect of rate of temperature change 

on the transformations In an .. a^Sa 

Burgess. 0. K " ;; 417 J 

Scott. J. Sodium peroxide ; Properties and mlcro 8 copl<il 

characters of . . . . . , ^ ^ 015 . 

^phur ; Microscopical crystalllMtioos of * * 861 a 

White lead; Microscopical features of .. ygfa 

Scott, J. W, See Wheeler, A. 8 . * 712 a 

Scott, N. L. Celluloid or like material; Coating films of 

with ioositlsed photographic omulston (P) . . 66 a 

Scott, E. 0 . See Palmer. L. 8 229a 

Scott, 8 . McA, See Barrow, L \\ 71 q^ 

Scott, W. A. Concentration of ores (P) .. *. ** 729 a* 

Scott, W. B. See Jonnlogg, W. L. ., . . . . 7 e 2 A 

Scott, W. L. Concrete ; Light-weight 686 a 

Scott-Moncrleff. 0, K,. and J. Hines. Cement (P) " “ 7701 1 

Scott Paper Co. See Tong. J. T ‘ ‘ 819 a 

Soovillo, W. L. Scammony and Its substitutes .. ** 837 a 

Seaman, 8 . £.. and Seaman Waste Wood Chemical Co. Dry- 
ing process for carbonaceous materials (P) . . 898 a 

Seaman Waste Wood Chemical Co. See Seaman, 8 . E. .* * sm 
Seamon. W. H. Sulphur trloxlde ; Process of making 

Hii ^J*^*J* • Administration of in disease 749 a* 

Distillation of solid and liquid substances (P) 24 ai 

Searle, A. H. Paper barrels and the like .. . . 337 ™ 

Seattle Asbestomlne Co. Schneider. J. E ** * 01 a a 

Sebor. J. Stoklasa. J ‘ ' ' " 

liquids (P) 805A 

Sedgwick^ Sulphur; Extraction of from sulphur I 

Seel. £.. f Examination and valuation 

Seel, P. C.. and Eastman Kodak Co. Ethylcelluloae nli«f 1 ^ 
composition ; Manufacture of 

Seellg. P. 5«»Stock. A ' 412 a, 413a 

Seibert, F. B. and J. E. Mlnor.C cllulose ; Reactions of 

Development of oxycellulose In paper-making .. 713 a 
S eibert, F. M., and others. Petroleum oil ; Process and 

apparatus for treating (P) . . ^^ 7 ^ 

Aluminium bronzes; j 

St-treat^* jj^roftructure to phase changes in 

Solgwart. J. See 800 . of Chora. Ind, in Basle !! . * 848 a 

Seitz. L. See Society of aiomlcal Industry in Basle . . . ] 920 a* 

Sejournet. and Soc Electro-Met^llurgique Frangaiso. < 

Electrode for electric furnaces (P) . . . . 870 a 

B9kka Co, Set Andrews, 0. K. M9 a ^ 

•• - 2 « 8 *. 40«V. * 

Sellar, W. See Curio, J. A 1 

Sellers J. 0, Steel ; Manufacture and treatment of (P) 720 a 

Seltser, J. M. Leather ; Determination of total, soluble ‘ 

and Insoluble ash in . . 472 ^ 732 a 

“' 1 ;. Mofcid“ V t"- i “T. ' * 

Bemet-Solvay Co. See Graul. W. L *] 672 a ^ 

See Houghton. A. C " fl 7 «. 

JoneM,. 0 . .. ;; 

Semple, J. B. Explosives ; Detonation of (P) 9 >» 7 a 

Sen. J. N. See Annett. H. E ” 959 ^ 

Sen, N. N. See Mukherjee, J. N . , ’ .* 5344 g 

SOnOehal, A.. See Bourlon. F. ” iaa. j g 
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Setaler, H. B., and National Beftning Oo. Petrolenm deriva- 
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Severinl. 0. Speech at Annual Dinner 
Severn, W. D. See Thomson. W. B. 
Seward, 0 . 0., and American Magnesium C 
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Seward, G. 0., and American Magnesium Corporation. Matr, 

nesium; Electrodcpositlon of (P) 

j Seyewetz. A. See Lumlire, A * 928 

Seymour. Separation of solids from liquids. Discussion ’ * iqot 
S hakespear. 0. A. Oases; Apparatus for detection and 

measurement of (P) 393 ^ .. 

Sharp, H. M. Flue gases ; Analysing (P) ’ 7 , / 

Sharp, J. E. See Bassett, A. J “ ’ ' 

Sharp, P. F. See McClendon, J. F ** ’’ 

Sharp and Preston, Ltd., and A. Docking. Gas and air 
apparatus tor producer or suction gas genora- 

Sharplcs Specialty Co. See Ayres, E. E., iun. . oil * 

Sliatto, 0. B. Dryer (P) 

Shaw, E. ^^Evaporating or concentrating liquids ; Apparatus 

and G. 8 . Sugar; Treatment or preparation of * 

Shaw, E. J. A. See Firth, Blakeley. Sons and Co. . . . . 244 a 

Shaw, 0. M. See China Sugar Refining Co. . . [ ] 317 ;^ 

Shaw. J. B. Antimony oxide as an opadfler in cast Iron 

cii&ni 6 ls »• ^ ^ ^ ^ 107a 

Shaw, J. C, Chilling and freezing animal substances • Pro- 
cess and apparatus for (P) 736 ^ 

Shaw, othw material containing grit ; Wash- 

Shaw, W. 0 . Glass sheets ; Process for forming (P) . , 287 a 

Shcard. J T. Ammonium sulphate ; Manufacture of — — 

(”) • . . . . . . . . . . . 322a 7‘’0a* 

Sheib. S. n., and others. Electric battery fluids ; Recovery’ 

(E) 46j^ 

Shelbourn. E. T. See Coste, J. H 140 r. 434 A 

Shell Co. of California. See Thompson, N. W. 404 a 

See Trumble. M. J. . . . ! ' . ! oa*. 49'4*a. llu 

Shelton, H. J. Pulveriser (P) 450 a, 705a 

Shepard, H, L., and Pacific Evaporator Co. Dryer for eva- * 

poratlng fruits, vegetables, and the like (P) . . 511 a 

Sheppard, E, J. Linseed oil ; Effect of exposure on raw 588 a 

Sheppard, S. E., and Eastman Kodak Co P’lotograph lo 

element; floured and method of making 

the same * caa. 


Bengupta, N. N. SdUekhera triiutn ; Study of fruit of 

with speda! reference to generation of hydrocyanic 

acid In the seed . . 461 * 

Senior, H. V., and A. D. Bates. Gas produceii ; Wood 

refuse or waste fuel v(P) .. .. ,. 710 A 

Senior. J. K. See Northnip. J. H 

8 eque^ J. H. See Blount. B 628 a 

B®raoohI. A. Solder oompoeltIPn (P) 909 ^ 

^ 0. OrM. AiphyxlaUng gas; Manii- 

- ^ CP> 552a 

MatiuL Q, VolaUle inSwauDabie aolventt; Reoovwy of 

In Indust^ opentkMw , 128 a 


the same (P) .. .. ^ 

Sheridan. 0. E. See Rossborg, W. N 292 a 

Sherman, II. C.. and others. Amylases ; Influence of hydro- 
gon-ion concentration upon enzymic activities of 

three ty|)ical , . . . 229 a 

Starches of dllferent origin ; Action of enzymes on 651 a 

Sherman, L. 0. Petroleum and the like; Method and 

apparatus for dlatilllng (P) j29a 

SherrJek. J. L. See Welser. H. B 48 IA 

SherwJn. R S.. and Aluminium Co. of America. Aluminium 

hydroxide; Apparatus for producing — ~ (P) .. 818 a 

Aluminium oxide ; Production of (P) . . . . 818 a 

j Hydrofluoric acid ; Apparatus for condensing and utUis- 

« .,‘“3 — (^) 322a 

Hydrofluoric acid and salts thereof ; Production 

of (P) 500 a 

Sherwood, R, G. Glassware ; Effect of heat on chemical 13 a 

Shlbata, K., and others. Anthocyanlns ; Colour variation 

217a 

Shlbata, Y. See Shlbata, K 217 a 

Shlgota, 8. Molybdenum bronze (P) 95lA 

Shllstone, H, M. Carbrox, a decolorising carbon prepared 

from rice hulls ; its use in refining sugar , , . . 432 a 

Sbimer, P. W., and J. W. Richards, Case-hardening of 

metal (P) 686 a* 

Shlmer, W, R. See Lewis, R. A 146 a 

Shlnkle, 8. D. See Oberfell. G. G 243A 

Shin^kl, Y. Chinese peppermint oil 877 a 
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^ Miq.) 

Pinue thunbergii: Essential oil of ; Japanese 

turpentine oil 21 a. 877a 

and K. Iloshino. Amorpha fruticota : Essential oil of * 27 a 

Shinozakl, M Writing-Ink (P) 22 a* 

Shiptoo, J. D. Electric melting furnace (P) ., ,. 827 a 

SbiraishI, U. m-Nltro-p-toluldino Red fl23A 

Shiver, H. E. See Keltt, T. E 47 a 

Shoaff, P. S. Retort ; Continuous rotary (P) , . 64 a 

Shoold, M.. and Armour Fertilizer Works. Electric fur- 

supply for oountcr-currwit (P) . . 912 a 

Electric furnaces ; Polyphase (P) . . 912 a 

Nitrogen; Production of (P) ” [[ 185 a 

Permanganates ; Electrolytic manufacture of (P) 12 a 

Shoemaker, 8. M. Sm Patten, J MIa 

SbdJI,B, GeUtiaioI; Velocity of gelation and hydrolyaii 

.... .. .. 0 , ,, MSA 
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Bborroclau H. Photographic and cincmatograi^c pictmca ; 
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Bbortor. A. S. Donnan, P. 0 749a 

Bhocttf. 9. A. TextUo materlala: Atmospherlo homldlty 

In ita reiatlon to electrical phenomena in . . «77 a 

Wool aoouring proccu; Some problemi relating to 

the 249 a 

Bhreve, E. B. Gelatin ; Abaorption of water by . . 296 a 

Shrevet, F. 0. Shale ; ObUlning oU from (P) . . 358 a 

Bhuey. P. McO. Fortiliaer material ; Manufacture of 

(P) 3S3a 

Bhuttt F. T. Canadian chemUta ; Organisation of . . 117 a 

and P. J. Moloney. Flour ; Determination of moisture 

content of 50 a 
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and L. K, Wrlglit. Kltro-cake; Ctillaatlon of In 
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Se4 Moloney. P. J 612 a 

ShuUlewortli, J. M. Feat ; Method and apparatus for 
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Emulsions; Modern conception of . Discussion IIST 

Sibert, W. L. Chemical warfare 456 r 

Slbson. W. W. Sm Allsop. T 460 a. 562a. 612a 

Sidersky, D. Sugar ; Speclflo navity of pure and 
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ketones; Manufacture of (i*) .. .. 304 a 

Siegel, H., and .1. Thode. Zinc distillation; Furnace with 
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Siemens. Gebr.. und Co. Rare eartli metals ; Process of 
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of (p) 363 a 
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Simpson. R. Met)., and Q. R. Hlslop. Jun. Gas manu- 
facture 

Simpson. T. C. See Uird. J. 8 
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Slnw Automatic Conveyor Co. See Sims, M 

Siiuiair, A. F. Dryers (P) 

Sinclair. J. M. See Thorold. F. W 
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Iron sponge ; Process for transforming into solid 

iron (P) 
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Singer, W. F.. and others. Castings; Comiiosltlon for 
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Blngh, H. See Annett, H. E 
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Slngmastcr, J. A., and others. Zinc-load nlgracnt and 
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Sllberberger, R. Tanning material from pine hark ; Proetaia 

for obtaining ^P) 089 a 

Silbermann, T. See Chem, Fabr. Buokuu 878 a 

Sllsbee, F. B.. and 11. K. Honaman. Cmui activity of 

insulating materials ; Methods of measuring 

at high temporuturcs 4C9 a 

Sllveritiun, A. Alabaster glass 13 a 

Photomicrography; A new departure In .. 120 t 

Silvester. H. Chemical standards and unlficullon of analysis. 

Discussion 25 t 

Potash Industry In Great Britain ; Chemical asimcts 

of . Discussion 303T 


Simeon, F. See Twymau, F 142T 

Slmmermacher. W. See PfellTer. T. . . . . 607a. 837a 

Simon, H„ Ltd., and C. Bentham. Transporting groin and 

granular material ; Pneumatic apparatus for 

(P) 804a 

Blmcm, J„ and P. F. Sarron. Electric resistance furnaces for 

heating gases for blast furnaces (P) . . . . 779a 

See Sarron, P, F 778a 


Simon, J., und Durkheira, Soaps containing benzene hydro- 
carbons lu soluble form ; Preparation of (P) 295a 

Washing ; Preparation for and for destroying 

plant peats (P) 914a 

Simon. L. J., aD<l G. Chavanne. Monueiiloroacetic acid and 

its eaters ; Manufacturo of — — (P) . . . . 668a 

Monochloroacetic acid ; Manufacture of (P) . . 663a 

and others. Extracting oils, fats, grease, wax, rubber, 
sulphur, and other substances soluble in organic 
solvents, from materials contaiulng the same ; 

Apparatus for (P) 241a 

See Chavanne, 0 664a, 619a, 672a. 889a 

See Guyot, J. . . 478a. 553a, 792a. 846a. 924a. 924a 

See Levaillant, R 695a. 695a. 962a 

See Mauguin, C. . . . . 575a. 762a. 816a 

Slmon-Carves, Ltd., and J. T. E. Preston. Gas mains of 
coke-ovens and the like ; Means for regulating the 

pressure In (P) 674a* 

Simons. W. Powdered fuel ; Report on experimeniai use ol 

for puddling furnaces 771 a 

and I. B. Evans. Gas regulating valves for gag producers. 

furnaces, and the like (P) 754 a 


Simonsen, J. L. See Sudborough. J. J 305 b 

Simonson, W. W.. and others. Shellac compound ; In- 
durated — — and proeess of preparing same (P) . . 648a 
Simplex Wire and Cable Co. See Boggs, C. R 879a 


Simpson, C.. and W. J. Jones. Nitrobenzene in oommercial 

nltrobenzols ; Determination of .. 826f 

Sboapson, 0. H, Apple jam ; Manufactare of — — (P) . . 788 a 
4h&pson, 0. W., Aiwl L. Xoorboiue. OarbonisKtSon and 
dtotiUatlon of eoal awl other CATbonnceoiii 
(F) 


Slrot, M.. and (J. Jorct. Basic slag ; Solubility of In 

organic acids • • 265 a 

Milk; Slmpllfled molecular constant for detecting 

abided water in 475A 

Sisson, 0.. and J. S. Edmondson. Thallium ; Extraction of 

— — from pyrites Hue dust . . . . . . 62R, TOT 

SlvcrtHon, 8. See Harlx)ttlo, R 458 a 


Slvott. C. K., aud A. 1). Little, Inc. Zcln solution ; Aloohollo 

(P) 963A 

Slvyer, F. J. Coke; Apparatus for manufacture of ~ — (P) 4 A 

Sizer. A. W. Dlls or liquids ; Apparatus for expressing 

from seeds, nuts, etc., and for compressing 

the residuum into solid form (P) 8lA 

SJolIoms, B., and O. Moyer. Starch; Apparatus for 

extracting • from pulped iMjtaioos (P) . . . . 593 a 

Bkaupy, F., and Deutsche Gasgllihllclit A.-G, Electric 

gas or vapour lamp (P) 249A 

Skelton. L. 8. See Westbury. W 824A 

SkelUm, R. F. See Del/. E. M 194 A 

Skidmore. C. J„ aiul P. K, Conerty. Lubricating oil ; Pro- 
cess of separailiiK from impurities (P) .. 454A* 

Skinner, J. J. Soil aldehydes. New class of soil con- 
stituents unfavourable to crops, their occurrence, 
properties, and elimination in practical agriculture 88A 
and C. r. Noll, Pasture ; Botanical corawsltlon of 

permanent as Iniuonced by forillwora . . 690 a 

Skinner, W. G. Cement; Method and apparatus for 

testing — (P) 887 a 

Skinner, W. W. See Baughman. W. F 498 a 


Skipper, M, A, Klin with Inclluod shaft for burning lime, 

bricks, etc. (P) 

Sklrrow, F. W. Phenols ; Oxidation of by gaseous 

oxygeu, aud the catalytic effect of metals, e.g., 

copper 

Skl6Idehrand. C. See Heiiser. E 

Bkoglund. J. V.. and Trojan Powder Co. Nitrated bodies ; 

Prociiss of treating (P) 

Skola, V. Syrup wlherlrig to sugar crystals; Direct 
refractometrlc determination of content of dry 
substance in 

See Stauck, V 

Skudrna, A. W. Molasses ; Utilisation of the waste water 
resulting from the saccharate process of recovering 

sugar from 

Slack, B. B. Wood pulp ; Testing moisture In . . 

Slade. R. E. X-ray photographs through metals ; (Jontraat 

and exposure in 

and G. I. Higson. Reduction of oxides by carbon; 

Equilibria in the 

See Porter, A. W 600a, 

Slater. E. Spraying and atomising liquids; Apparatus 

for (?) 

Slater. H. and L.. Ltd. See leedi. B 

Blator, A. Yeast growth and akmboUo fermentatton by 

living yeaM 

BMth. T. BrltUh Bast Africa, Uganda, and llanxtbAr; 
Report on tmde oonditiona la . . , . 


770a 

812A 

215A 

dOOA 

873a 

690A 

49a 

856A 

479A 

827A 

963a 

242a* 

876A 

S91I 

8601 
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Fiai 

Skwniii, X. H,, tnd Oener«J Rubber Co. L*tex ; Proeefli 

for trotting tod product thereof (P) . . 547a* 

Babbor oorapotitioo ; Adhesive (P) 8SlA 

Slocum, F. Treatind material with gaa or vapour ; Appar* 

tins for (P) 704a 

Blocom, F. L. Calrlnm carbide ; Preparation of crude 

materials for niaimfacturo of (P) 900 a, 046a*, 947a* 

Cyanr>({eu compoiindH and ammonia; Production 

of (P) 901a 

Nitrogen ; Fixation of (P) 900 a, 946a* 

Treating material with gaa or vapour ; Process of 

(P) 818a 

and others. Hydrocarbons ; Apparatus for cracking 

(P) 494a. 494a 

8low<‘, A. Bayot, A 

Small, J, 0. Soluble starch ; Detorminatlon of In 

presence of starch and Ita hydrolytic cleavage 

prorlucts 

Starch ; Preparation of soluble . . ] ] * * 193^^ 

Smallwood, A. Furnm es (P) , . . . 1 a, 242a*, 347a, 489a 

Furnaces for forging, etc. (P) jg2A 

Furnaces for heat treatment (P) ’ 262 a* 

Furnaces for heating bars, shells, etc. (P) ! *. a72A 

Furimcos for heating and treating articles (P) . . ] ! 706 a* 

Smart. A. R. See Phillips, J. W . , 90A 

Smart, B. J. Explosions In cx)al-mlne8. Discussion .. 3S8 t 

Smart, H. C., and Standard Oil Co. gf New York Gas 

burner for furnaces (P) ‘ IqOa 

Smccton- Wright Furnaces. Ltd., and T. Wright. Furnaces • 

Oaa-flrcd (P) ’ 4^9^^ 

and others. Furnaces ; (Jas-flrod (p) 1 i ‘ 609 a 

Regenerators for furnaces (P) ‘ ] 07 ia* 

Smethport Glass Co. S^e Douchamp, II. . . . . 465 a 

SmeUurst. If. Moistening or conditioning apparatus (P) 938 a* 
Yam and like textile fibres ; Machines for treating 

(P) 

Smldth, F. I/., and Co. Ball-mills ; Means for screening 

;; - ??«“1 

See Pontoppldari, C ” 949^ 

Smlt, P. Water In tar; Rapid determination of .. 627 a 

Smith. A., and Smith Metal Perforating Co. Electric 

arc welding (P) .. .. ; 40^^^ 

Smith. A. E. Bfoasuring and mixing liquids In water 

softening ; Apparatus for (P) 663 a 

Smith, A, H., and H. W. Epstein, Rubber goods; Detor- 

inlnatlnn of free carbou in — -- 151 a 

Smith, C,. and F. Enna. Chrome tanning liquors ; Analysis 

of one-bath . . . . ‘ ^ g3^ 

Smith, C.H. Briquettes and method of making the same (P) 167 a* 

I » ^•’bpicttes and method of making the same (P) 100 a* 
and International Coal Products Corporation. Fuel 

briquette (P) 

Smith, C. R. Gelatin ; Mutarotatlon of and Its slgni- 

uCAnce « • , , , ^ ^ ^ 

Smith, 0. 8. Filtering apparatus for water (P) . . . . 336 a 

Smith, D J. Gas ; Cooling, cleansing, and illtcrlng devices 

iQf — — (1 ) ■ • , , 

Gas producers (P) . . ’ 

Gaa; Scrublws. cleansers, and "coolers’ for ’producer 

’ • • • • • • . . 6 a 526a* 

Smith, E. A. " Zinc Industry " ’ 115^ 

and H. Turner. Silver ; Prop<!rtlc8 of standard or sterling 
See Shuttr F^ . . . . 374R. 823 a 

Smith, E, A. C. Electrode (P) _ 645 a 

Smith. E. W. Gas analysis ; Complete auo. 

Smith, F. Dyeing machines 09^^ 

Smith, F. G.. and Wollman. Seaver. and Head. LW Steel- 
making furnaces or mixers and the like ; Valve 
for . (p) OjiA* 

Smith. F. W. Electric furnaces; Regulator for (P) ‘>941 

Smith, 0. F. H. Goulornetor j 23 r 

Smith, H. Sugar ; Production and consumption of 

within the British Empire. Discussion . , 309 t 

Smith, H. 0. Resin and wax of the outer bark of Melaleuca 

vnctnata 

Smith, H. M. Carbonating and filling liquids ; Process 

and apparatus for (P) . . _ 3344. 

Smith. I. B., and Leeds and Northrup Co. Optical pyro- 

metry; Apparatus for (P) oq. 

Smith, J. Sh Gray. 0. W 5394 

Smith. J. 8. See Pearson, S., and Son , , 072 a, 672a 

Smith, J T. Colour photography (?) 096 a 

Smith, L. E. Zulver, C 706 a*. 863a 

Smith, P. Separating solids or semi-solids such as sewage^ 
pa^ptiJp or the like from liquids; Apperi^ 

lor (P) ^ ^ 662 a ! 

Smith, B. 0. Arsenie trichloride; Manufboture of 174 a 

Smith, T. A. 8ei Koxted. X. B. V. 4 ^ 676a. OMa. 817a | 


' 0/°”°°^ wcoverjr fhmi ook<K>m gii ; 

Smith, U.8. Smelting. BelInJng, and Mining Cb 

Ooppe^c*dmI!Im oJioy (P) .... * -40. 

Smith. W. (J,. and A. A. Helmrod. Silver refining ;* Apnii’- 
^tb n of Cottrell process to recovery of wme 

Smith. W 8. Lather substitute; Composition for \m ^ 

** (P; 59* . 

Smith MoUl Perforating Co. See Smith, A, . . . ! * ' 403^ 

The system 144 a 

Jn 1 ^**1®** The system 810, . . . . 408 a 

and C. A. Lobry de Bruyn. Iron ; Periodic passivity 

• * • • ♦ . . • 144a 

Smoll, A. E. Platinum and alcohol ; Recovery of — 

from potash determinations . . . . 444, 

Smyth. U. D. Tolman. R. C. .. . . ’* ’’ 3914 

Smythe. H- K. and 8 R. Smythe Co. Furnace ; Con- 

UDUOUS — — (P) , . ^ ^ ^ 61lA 

Smythe Co.. 8. R. See Smythe. H. E. !! ’’ 0114 

Snellliig, W 0. Coating ammonium nitrate, etc. ; Process 

and apparatus for — (P) ’ AAn, 

Electric salety-fuso (P) . . ^ 

Electrode; Battery _ (P) ;; 

Fertilising method and material (P) " " 19 U aroI 

Halogen compounds of hydrocarbons; Preparation’ 
vu of light (P) . . . . 168 a 

Nitrates ; Preparation of metaf (p) . . 1347 

Rubber derivatives ; Manufacture of (p\ ” ‘ iaq, 

and Consolidated Liquid Gas Co. Gasoline ; Refining 

apparatus for natural gas (P) . . . ** 246 a 

Powder Co. Explosive compound (P) ! ! 660 a 

Jbortlllsing explosive (P) . . .. .. _ gJ^A 

Snodgras^ A. T. Abrasives; Manufacture of artificial 

^ • • • 820a* 

Snodgrass. W. 6V<! Johnson, E. A. . . . . ’ ’ " 374 

Snyder, K Ocotlllo Products Co. Sized yarn 

Snyder, F. S., and The Do Laval Separator Co. Centri- 
fugal soparaf^)rs (P) " q 4 a 

Snyder. F. T. Nitrides; Process and apparatus for produc- 
tion of metallic (?) . . , , * 570^ 

Snyder, R 8. Soils containing rather large amounts of 

T» ” « Determination of total nitrogen in 473 a 

and I otter. Soils; Soluble non-protein pA^’Krr'3 

Potter, li.’ S. i ' ; * 

Soap Works Equipment Co. See Young. Do N. W. B. 832 a* 

Soar. H. Colour etfects ; Producing direct, permanent 
natural — - Hi)ontaneou8ly by action of light rays 

upon chemical matter (?) ; ^ jglA 

80c, Anon La Combustion Ratlonello. See under Cbrnbiis- 
tlon Ratlonello 

Soc. Anon, des Rtabl. Egrot. Benzols; Process and 

apparatus for rectifying (P) , . _ “ q23a 

Soc. Anon, pour j’Etude et TExplolt. des Proc. G. Claude. 
oee L Air Liquido 

Soc. Anon. Ital. Glo. Ansaldo & Co. See wukr Ansaldo. 

Soc. Anon. StabillmentI Biak. See under Pouchaln A 
800. Anon. "" 

Azo dyestuff of pyrazolone scries and process of making’ 

same (P) 130 a 

Azo dyestuffs and metal compounds thereof ; Manu- 
facture of mordant-dyeing and their application 

in dyeing (P) 4 ,- q.- , 

dyestuff and process of making same (P) 457 a 

Dlsaro dyestuffs ; Manufacture of and process of ^ 

^ dyelna therewith (P) " 

1 ^ ‘Jwived f^m —i: 

« Ti .^*“*^*® suitable for injection (P) 2684* 

o-HjdroxyMo dyestuffs ; Manufacture of and of 

&Rh process of dyelug 

o-Hy^y^ dyestuffs ; ’Manuf^^ure ’of suba’untive 

Indanthrene ; Manufacture of — ^ (P) Aoit* 

Indanthrono ; Manufacture of chlorinated derivatlvei ^ 

XT M vat dyes (P) . . mo. 

compounds 
“onoali^Iamlno-oxyaryl TOm- 

i>i, process of m^ing same (P) . 848 a. 926a* 

Phosph^ ojinpound contained in vegetable fo<xD* 

rtuffs, Manufacture of the assimilable organic 



NAME INDEX, 
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Sofi, Chlm tJilMi dQ Bhdne, *ne. QinUud. P. Homiet. ot * 
Cartier. Aoetio aamride and aoetakiehyde ; 

Produetlon of (r) 8461 

Aoatic anhydride and polymeriaed or non-polymerlsed 

aceUIdebydo or aoetio aoid ; Production of 

564A* 

; Preparation of primary (P) . . 739 a, 848a* 

Ethylidene diaoetato ; Manufacture of from 

atotyleno (P) 233 a. 664a*. 664a* 

Indigo; Prooos* for obtaining bromlue derivatlvea 

of and of its homologuea (P) 767 a 

Se$ Koetachet. J 102 a*. 440a* 

Boo. Le Coke InduBtrlcl. Slag or the like; AppAratuB for 

•eparatiou of ooko or carbon from (P) . . 672 a 

Boo. Con vert- Vllle jean, L6oorch6 et Clo. Wood substitutca ; 

Manufacture of (P) 905 a 

Boo. d’Eclairage, Chautfage. et Force Motrice. Anthraoono; 

Production of hlgh-porcentage (P) .. 354 a 

Soc. Electro- Mctollurgiquo Frangaiiio. Electric furnuaw (P) 911 a 

See Sejournet. P 870 a 

Boc. d* Etudes Chim. pour 1' Industrie. Explosivo subatancos : 
Preventing danger of explosion In proparatton and 

handling of (P) 742 a 

See Ooudet. C 700 a 

Boc. Franc. d'Explolt. do Fours Spoclaux h Uaute Tempera- 
ture. Furnaces (or heating blooms, ingots, and 

the like (P) 685 a* 

Furnaces for melting steel, Iron, or the like (P) . . . . 726 a 

Boc. Francaise dea Olyc6rlne8. Glycerin ; Process and 
apparatus for distllilng (P) .. 644 a, 644a. 

516a*. 014a* 

Boc. Franoo-Belge de Fours h Coke. Coke ovens ; Ilorl- 

Kontal (P) 403 a 

Heat recuperator for air or gas (P) 488 a 

See Pletto. 0 493 a, 809a 

Boc. Ind. de Prod. Chlmiquea. Catalysts cmploy(!d In hydro- 
genation of fatty bodies ; liegcucration of oxide 

of nickel (P) 645 a 

Hydrogenation of fatty bodies or other organic wm- 
pounds ; Itegenerating catalysts containing nickel 

which have Ixwn etnployc<l for the (P). . . . 471 a 

Sodium chromate ; Process for transforming into 

sodium bichromate (P) 263 a 

Boc. Lorraine des Anelcus Etabl. do Dietrich et Ole. de Lune- 
ville. Uarducss of bodies ; Process and ajiparatus 

for measuring (P) 930 a 

Boc. de Mfttallurgle Elcctrolytlquo. Zinc, coppfsr, or rthcr 

metals; Electrolytic production of (P) .. 641 a 


fin 

j 8oiithw«tteni KofliMWIiHI Cb. 3 m Kollberg. F. B. 261a» 687a 


, SpAth, B. AnhaloBlum (oaetiu) alkaloids. Anhalino and 

i mescaline .. .. 84SA 

Cytisine ; Cbnstituiion of 664 a 

CytlsoIIne ; Synthesis of 668 a 

Spangouberg, M. See Pfellfer, T 8371 

Sparro, F., and E. T. du Pont do Nemours and Oo. Pyroxylin 

composition (P) 469 a 

Bpaxicr, M., and Ks(V‘lay Co. Soaps and cleansing agents for 

use In laundries (P) 46 a* 

Speakmnn, H. 11. Acetone and butyl alcohol ; Prodncilon 

of by a l)acteriologlcal prooess . . . . . , IWT 

SiKiar. K. U. " Collolilal chemistry ; Industrial — .. 486R 

See Zsigmondy, U .. 486]l 

Spear and Jackson, l.bl., and O. Marriott. Eleoirlo fur* 

naces ; Elcctrutlo holder for — — (P) , . . , M7 a^ 

Spears. II. I). Crude Qhro ; Digestion apparatus for deter* 

inlnatlou of 8301 

Speciaifabrik fUr Aluminium-spulcn u.-leitungcn. Aluminium 
a)ils : Manufacture of colls of metallic coodueton, 

oaiKJclully (P) . . . . . . . . . . 644 a 

Speer. J. 11. Inm alloys ; Process of making (P) , 26lA 

Steel ; CarlKjn-chnnne-nlekel (P) 778 a 

8|>ccr, N. E. See Schryver. S. 11 66lA 

Bpigaztlni, C. E Potassium salts ; Carnot’s method for 

detcrmlnallon of 40 a 

Spelrs, C. W. See Morgan ('niclhle Co. . . , . 685 a, 686a 

8[K?!nce, D. Rubber ; Devuleanlsation of (P) , . 472 a* 

Spence. II. See Wrlglcy, il 90lA 

Spence, P., and Sons, and T. J. 1. Craig. Textile Bbres and 
fabrics and other pon)iH or absorbent snlmtauces ; 

Treatment t>f to render them leu Inllummahle 

(P) 716a, 768a 

See names, J 700 a. 898a 

See Craig. T. J. 1 104A 

See Wrlglcy, H OOlA 

8i»euccr, A. C. bricks and the like, and process of making 

the same (P) 260 a 

and A. Cox. Pot»ial» and e/3ment ; Manufacture of — 

(P) 719A 

Spencer, A. F. Preserving and sterilising milk and other 

liquids ; Pro<«s8 and apparatus for (P) . . 62 a 

Spencer, J, A. (las purlOers ; Construction of grids for — 

(P) 62U* 

Spencer. J. F. " Metals of the rare earths’* .. .. 802a 


Boc. Metalurgica Chllena Cuprum. See Malsch. C. M. . . 641 a 

Soc. do Moteurs 6 Oa* et d’lndustrlo MC‘(»inlque. (Jon- 

dousors ; Vapour (P) 270 a 

Boc. Kauton Fibres ct Do Marsac, See Nautou Fr^rcs. 

Boo. Talco e Grafltl Val Chlsone. See llldoni, K. 175 a. 829a 

Boddy, P. Coal gas ; Method of stripping tlie lliumlunnts 

from and of purifying by menus of charcoal (P) 852 a 

Element ; Conception of the chomlcal as cniargerl 

by the study of radioactive change . . 19 r. 203r 

Uranium and radium ; Relutiou between — . . 610 a 

86derbaum. H. 0. Ammonium salts ; Action of in 

plant physiology 607 a 

*' Kallkalk^’ ; Fertiliser experiments with .. 607 a 

Manganese compounds and other stimulants ; Fertiliser 

experimouts with 607 a 

86raas, 1. Lignin ; Method of precipitating from 

waste sulphite liquor (P) 858 a 

Solvay Process Co See Bacon, N. T, . . 576 a, 677a 

Bomermeicr. B. B, Gases ; Apparatus for subiocting 

to the action of heat and pressure (P) .. .. 124A 

Somers, E. B. Clays ; Microscopical examination of 254 a 

Somerville. A. A., and New York Belting and Packing Co. 

Kubber articles ; Manufacture of dec>orated 

(P) 731A 

Somerville, J. M. See South Metropolitau Gas Co. 175 a, 673a 

Bomleskl. 0. See Stock, A 413 a 

Bommer. F. Ammonia ; Increasing the yield of in 

coal distUlation 350 a 

Bennenschein. A. Ferromanganese; Production of slags 

rich in manganese for manufacture of of low 

phosphorus content from materials of high phos- 
phorus oontont (P) 421 a 

Soper, B. C., and Armour FortUixor Works. Phosphates ; 

Treatment of (P) 48 a 

Soathoombe, J. and E. M. Downle. Naphtbalenesul- 
phonic acids ; Separation and purification of 

See ^ells, H. 'm. 674a, 89?a* 

South Durham Steel and Iron Ck>. See WiUiams, T 671 a* 

BouUierland. O. W. See Brown, H. T 124 a 

Southern Eleciro-Cheialcal Oo. See Hechenblelkner, 1. .. 462 a 
B ooth Metropolitan Gas Oo.. and D. Chandler. Crucible and 

like fumaoes; Gas-heated (P) .. 827 a 

and B. V. Bvans. Bulpbonlo adds; Alkail fusion of 

. aiomatlo (P) .. .. 6764 

and M. BomenriUe. Osrbon motioxlda ; Uatsrfal for le* 

naavlng from gfeses ^ 678 a 

Oarhon monoxide: Proeess^for removlni — and 

aiaanfacdiire of a matoitel .» .. 176 a 


BjKMicor, T,, and National Carlwn C>o. Storage battery (P) 870A 

Storage battery grids ; Prooess of ** pjistlng ” (P) 548A 

Spcngol, A. See llamanti, E 174A 

SiMirr. F. W.. Jun.. and M. Darrin. Paint or varnish ; Manu- 
facture of from pitch (P) 46 a 

Keslns : Manufacture of from solvent naphtha (P) 268 a 

and li. Kuppers CX>. Ammonium sulpliate ; ManufactUM 

of (P) 629 a 

Dlatlllatlou tube (?) 490 a 

and others. Paint or varnish and method of making the 

same (P) 8791* 

Polymcrblng iiqui<Is by mains of boat and proMure; 

Apparatus for (P) . . . . . . . . 804A 

8|X!rry, E. A. See Harrington, E. M 631A 

Sperry Gyroscope Co. See Bassett, P. E ’ . . 675 a 

Siioyer, E. See Freund. M 698A 

Speyer. K. E. Insecticides fur tea plants (P) . . . . 791 a 

Splca, O. Balllstlte; Manufacture of (P) .. .. 813 a 

Spice. A. Inllainmabio gases ; Disposition of (P) . . 876 a 

Spicer, F., and H. Jackwm, Fuel for Internal combustion 

engines ; Liquid (P) 621 a 

Spicer, E. See Werner. P 108A 

Spiegel, J. F. Steam -generating plant (P) . . . . 613 a 

Spiegelhaldor, L. See HUttlngcr. A 842 a 

Splelmann, P. B. Benzene, toluene, etc. ; Determination of 

. Discusalon 138f 

Benzene ami toluene in petroleum ; Bstimation of . 

Dlscussloo 42f 

and F, B. Jones. Carbon bisulphide ; Estimation of «. 

A criticiu examination of the various methods 

usually employed 182H, 186f 

and 0. C. Petrie. Pitch ; Softening point of 62 b, 6St 

sod 8. P. Schotz. Thiophon ; Estimation of 182 b, 188» 

and H. Wood. Cyanogen compounds in oonoentratsd 

ammonia liquor ; Estimation of 22R. 48f 

Cyanogen compounds ; Estimation of in ooooea- 

trated ammonia liquors. Estimation of tbiocar- 

bonate 809T 

Tar and pitch ; Determination of " free carbon ” In — — • 182ft 

See Von Eichter. V 821ft 

Spinssso, A. E. Glass ; Drawing (P) . . . , 4lA 

Spindier, C. Carbon dioxide ; Method and apparatus for 

determining the purity of — - — (P) .. .. 686 a 

Spinner. H. See Abderbalden B 921A, 92iA 

SpEzer, G,, and others. Soft corn (maize) ; iU obetalcal 

oomposltion and nitrogen distribution .. .. 788a 

Bpltaer, 0., and 0. 0. Oonorer, Zlno-retori zsstdues ; Treat* 

BHnt of (P) . . 627A 

Spoon, W. 3 m He Vries, 0. . , . . * . . . 78U 
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Spooner, T. Low temperfttttrei ; Measuremeot ot 

with thermoooaples 444 a 

8p!r8nglult*Oe8. Nitrogeo from the air ; Proceaa for obtain* 

lag (P) 6811 

Springer, J. W. Magnosium ; Volumetric determination of 

pboNphoric acid for tlio indirect determination of — 605 a 
S pringer, L. Olaaa coloured yoiiow by carbou .. .. 820 a 

Potash or soda lu glusaos and euameJs ; Precautions 

necessary in ropiaclng 902 a 

Spurrier. H. Air In clay; Apparatus for determination 

of 633 a 

Clay ; Determination of air In plastic —— . . . . 176 a 

Porcelains ; Use of dense solutions in determining 

structure of 14 a 

Squire, F. J. Sm Gcnke, A 3671 

Sroufe, A. H. Se/r Simpson, L. L 150 a 

Stabillinentl “ Biak ” ing. A. Pouchain. iSre under Pouchaln 
Stacey, A. E., and Carrier Engineering Corporation. Drying 

material ; Method of (P) 705^ 

Stacy. L. E. Leatlier samples ; Preparation of for 

analysis 

Staemplll, A, (’clluloae digesters ; Apparatus for charging 

283a 

Stafford. 0. F. Distillation of wood ; Destructive (P) 215 a 

Stage, 0. (1. Cellulosc-contaliiiug materials; Process for 

treating and recovering substances used 

therein (P) 8^ 

Stahl, K. F. llydrofluosilieic acid gas ; Apparatus for 
absorbing and separating silicic acid thcre- 

U‘) 

Stahl, W. Copper ; Inlluenco of antimony on tlio inochanicul 

properties of 43^ 

Stahlwerk Thyssen A.-G. Agglomeration of blast-furnace 
dust, finely divided ores, cemont, etc.. In rotary 

kilns (P) ■; 

Sintering blnst-furnuco dust, flue ores, cements, etc., 
in rotary tube furnaces ; Process ancl apparatus 
for — - (P) 

Stahlworke R. LIndenberg A.-G. See under idndenberg 

Staley, H. F. Enamels for cast iron 176 a 

EnameU ; Control of lustre of ’ 140A 

Enamels: Ground coat for cast Iron .. !! 15 a 

Stamp. J. W. Desiccating machine (P) 398 a* 

Standard Chemical Co. See Vogt, L. F . . 541 a 

Standard Fuel Engineering Co. See Bceman, .7 , J. 641a 

Standard Oil Co., and others. Alumiuium carbide ; Pro- 
duction of (P) .. .. 17S4* 

5wCobb. E. B. .. .. .. :: *• 454 a 810A 

See Humphreys, RE ’ 1 JSt 

See Husted. 0. M ‘ ‘ * ’ 

See Rogers, F. M ] ] ] ' ' 403^^ 

Standard Oil Co. of New York. See Smart. 11. C. ! . ! ! 166 a 

Standley, W. E., and others. Gloss drawing and blowing 

apparatus (P) ^ 70^* 

Stanek, V. Docolorlslug carbon (" carboruffln ”) ; Revlvi* 

flcatlon of exhausted 050 a 

Decolorising carbons; lavostlgatlons on uslnjr 

"carboraffln" ? 192 a 

Non-sugars of beet Juice ; Dextro-rotatery . 734A 

and V. Skola. Sugor factory products ; Determination of 

carbon dioxide (carbonates) in , 0904^ 

Stanfield . 0. 3. See Geeraerd. E 645 a* 

Stango, R. 0. F. 6'w Pliori, B '* 739^ 

Stanley, F. Refractometers ; Improved Sypes of .. 141 t 

8tanififlid,^ E.. an d R. E. Gilmore. Lignites ; Carbonisation 
01 

Stansfield, Smoke, furnace gases, exhaiwt gases. 

and the like ; Treatment of (P) 209 a 

Starke, P. A., and Balfour-Guthrle luvestracut Co. Cyauogeu 

and ammonia ; Method of producing (p) 

Starling, E, H., and others, ^ood conditions iu Germany ; 

Report on , witli memoranda on agricultural 

oondltiong In Germany 

Starling, 8. 0., and A. J. Hughes. Anemometer (P) . . 

Starnea, H. 8. Qum-blcliromate‘ photographic process 

with a new colloid 91^ 

Starr. A. B. Drying machine for copra (P) . . . . 427 a 

Stastney, L. Soap ; Process of making (P) . . . . igo^ 

Statham, N.. and West Virginia Pulp and Paper Co, Wood 
pulp waste liquor ; Caustlcised organic materl^ 

irom and process of making game (P) 

Staudinger, H. Caoutchouc ; Synthesis of 

0. H. Pebble or ball mill (P) . . 

Stead, J. B. Silica brick from roof of an open-hearth 

lurnaoe . . . , . , 2Q4 r ' 

Tin-antlmony-arsenio alloys ; Ternary ! ! 8758, g25A i 

Steel, T. Barium ; Volumetric determluatlon of . , ’ na^ | 

Steele. B. Q. See Sutton. H. M. * ] 805 a 

Steele, W, L. See Sutton. H. M ’ . 805 a ! 

Steen, T, Dryinu riudgea of which the solid components 

•re partly impermeable to water (P) $86^ 

?x> *9P»pI>T; lIMMe, ud devlcw (or di^ 
covering time or expoatme in (p) , , fi®7A* 


676a 


422r 

798a 


4591 

428a 

6U 


PAOl 

Sieger, 'W. Porcelain of State Porcelain Factory, Berlin 

Hodulu of elasticity of tedmica] . . . . 6841 1 

Stoneware glazes ; Modulus of elasticity of — ^ . . 947i 

See Rleke, R 634^ 

Siegmeyer, H. Powdered and granular material ; Treat* 

ment of with liquids in a shaking trough (P) 622 a 

Steiger. A. and W. Shaft-kUn (P) 126 a* 

Shaft-kiln ; Gas-fired for burning or roasting 

non-sintering substances (P) 9301 

Steiger. G. Zirconium phosphate; Precipitation of 92 a 

Steiger, W. See Steiger, A 125 a*, 936a 

Stelmmig, 0. See Bodlsche Anllln und Soda Fabrik . . ' 331 a* 

Stein, C, M.. et Cle. Coke-ovens (P) 856 a 

Furnaces of Uie soaklng-pit typo ; Regenerative — (P) 779 a 

Furnaces; Tilting (P) .. .. .. .. 224 a 

Open hearth furnaces ; Furnace ends of *(P) ! ! 728 a 

Steel melting or other furnaces : barging of (P) 729 a* 

Steinau. R. See Hampel, H 

Stcinbuch. E. See Soc. of Chem. Ind. In Basle . . 

Stclnhell. A., and K. Voigt. *' .^piled optics. Computa- 
tion of optical systems " (Translated and edited W J 

W. French) 

Stelnitxer, F. Pigments ; Manufacture of (P) 

Stelakoonlg, L. A. Fluorine in soils, plants, and animals 
Stoinschncidcr. L. Dl.stillatlon of petroleum, tar. etc ' 

Vertical preheaters for use in (P) .. 

Stenlus, .J. A. Rock pliosphato * Solvent action of dilute 

citric and nitric acids on . . 

Stennlng, W. W. See Hampton. F. H. F. . . 

Stephan. A. Opium : Manufacture of solutions of the total 
alkaloids of (P) 

Stephen, C. C. Rubber or other substances ; Machines 

for cleaning scrap (P) .. 

Stephens, L. T. See Fitzpatrick, J 830 a 

Stephenson, R. K. Soil reaction ; Effect of organic matter 

^ 474a 

Stern, E. Coumarono resins 688 a 

Stern, M., and Ck>. See Goldreich, S 228 a 

Sternau, 8., and Co. See Poulton, F. E. .. 404 a 

AVe Wagner. C. L ;; 899^ 

Sterne. E. 'P. Shawinigan chemical industries .. .. 413a 

Stettbacher, A. Nltro-compounds ; Relationship between 
explosive action and constitution of highly 

explosive 441 A 

Primers for explosives ; Modern . Silver «>• la 305 a 

Tetryl ; Compressed charges of . . *.'*■ . . 879 a 

Stcuorwald. L. G. L. Sucrose ; Determination of la 

cane molasses and other products by double 

polarisation 550^ 

Sugar; Measures taken In Java to prevent deterior- 
ation of stored 04^ 

Potash ; Determination of In fertilisers . ! ! 548 a 

Stevons, A. L. Furnace (P) 

Furnas; Regenerative (P) ** ’’ 34 A 276a 

’ 278a 


926A* 


301R 
187a 
43 1 A 

167a 

206 a 
828a 

28A 

691a* 


86Ia 

430a 

33a* 

782a 

193T 


and 0. R. Barnett. Gas-waslilng apparatus (P) 

Stevens. C. A. See Collln.s. C. C ” 

Stevens. C, S.. and C. A. Baumann. Milk food products 

Manufacture of (P) ' 

Stevens. H. P. Rubber; Colloid chemistry of — 

Rubber ; Comparative effect of organic accelerators and 
magnesia in vulcanising — - 

Vulcanisation; Nature of . Action of "Events 

on vuleanlseil rubber . , 

Vulcanisation : Nature of . CJombination of 

rubber with sulphur 192 t 

Donnan, F. G, . , , , , , ^ ^ 749 a 

Stevens. L Cemont-klln gases ; Cooling and recovery 

of dust therefrom (P) 821 a 

Stevons, W. U.. and 3. C. Dunlap. Food preparations 
consisting of cereals and milk; Preparing and 

preserving (P) 

Stevens, W. N., and Stevens-Aylsworth 

Continuously operating (p) 

Stevens-Aylsworth Co. Stevena, W. N. . . 

Stevenson, J. W. Spraying or atomising liquids or fluids, 
and heating, cooling, or mixing the same (P) . . 

Stevenson, P. Hydrometers (P) ’ '39^ 

Stevenson, T. J. See Robinson, T.. and Son, Ltd 671 a* 853a 

Stevenson. W. C. See McCalg. II ’ 499^ 

Stevenwri, W. 0. Grinding machine (P) .. 805 a 

Grinding mill (P) ; • ’ * 

Stevenson, W. J. Acetylcellulose (P) .. 1! 714^ 

Steward. B. F Hydrogenation; Method of effecting 

chemical reactions, such as (P) , ^ 

Stewart. A A. Pump ; Construction and operation of the 
Marclen" .. 


Co. Dryer ; 


116a 


488a 

488a 


312a 


295a 


Stewart, ^A. W, ^ " Organic chemistry ; Recent advances 
“ Ph^c al go d inorganic ^mlst^ ; B^nt advanoM 


473b 


96B 
196b 

It. :: :: ;; }{2 

Stewart, Q. E., and J, 8. Bud. QuhoB bisalj^hlde-air 

mlxtuee; Onuu ^ reaotfon to exploitoiis?-<>-. 281 a 
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PAO« 

Btewait, J. Om pfoduceit &nd nMibod of trorking tho 

flame (P) 403 a 

Stewaii, J. K. Mtkeska, L. A 4Ma 

Stewart, R., and F. A. 'Wyatt. Limestone ; Oomparattve 

agrtculturai value of various forms of . . 738 a 

Stewart, R. H., and others. Zinc; Extraction of (P) 051 a 

Wise. L. E 466 a 

Stewart, W. J. Sm Linden, L. . . . . 653 a* 

Steyer, H. Ste Paal, C 865 a 

SUef, F. A. Lead alloys and alloys containing lead, tin, 

copper, or antimony ; lU fintnj* (P) . . . . 79 a 

Stieglcr. H. Ncuss, O IIOBa 

Stillman, M. U. Gas ; Portable cubic-foot standard 

for 796 a 

Btinchcombe, T. See Hinds, A. F 123 a 

Stine, C. M.. and hi. T. du Pont de Nenmnrs and Co. Blasting- 

cap charge (P) 6.59 a 

Detonators ; Composition for (P) 742 a 

Explosive comiiounds ; Process of producing (I‘) ()59 a 

Stobart. W. H. Coal and the like ; Washers for (P) 402 a 

Stober, A. Coke ; Use of for raising steam . . . . 492 a 

Stoblo, V. Kloclrlc lieating and melting furnooe (P) .. 544 a* 

Electric steel manufucture (P) .. .. .. .. 503 a 

Stock, A. Mercury i>ump ; Self-acting . . . . H03 a 

Valve : (Jroaae-frce for gases 803 a 

and P. Scollg. Carbon monoxide, dioxide, oxysulphlde. 
and blhulphlde ; Analysis of mixtures of — — and 
of similar gas mixtures .. .. .. 412 a 

and C. Romli'ftkl. Hillcon hydrides. Odorlnation and 

incthylntlon of monosilanc 413 a 

and others. Carbon oxysulphlde ; Thermal decomposition 

of 413 a 

Stock. G. J. Iron; Manufacture of from steel turnings 

and scrap (P) 727 a 

Stock, K. Zinc residues; Sintering 5384 

Stock. R., und Co. Alloy of zinc, C4)f)i«rr. and aluminium (P) 869 a 
S tockham. W. L. Wheat and mill i)roducts ; Capacity 

of for moisture . . . . . . . . . • 88 a 

Stockmeyer. W., and If. Hanemann. Ix*ad-sodlum alloy (P) 292 a 
S tocks. II, B. Colloid chemistry of starch, gums, heiiilccllu* 

loses, albumin casein, gliiieu, and gclalln .. 33 a* 

See Donnan, F. G 749 a 

Stockton, F. W., and East 8t. Lctuls Odton Oil (\>. Ctitton- 

sced hull llbre ; Methml of purifying (P) 319 a, 814 a* 

Stoddard. W. B. See. Ekeley. J. B 105 a*. 134a 

Stoffcl, A. See Wibaut, J. P 3HA 

Stokes, A. W. SausagcH. meat pasU‘s, and army rations ; 

Analysis of ,. .. .. .. 84 k, 334 a 

Stoklosa, J.. and others. Aluminium ; Inllucnco of - 

on the gonnlfiatlon of seeds and growth of plants 113 a 
S toll, A, Peroxydase preparations ; Manufacture of — “(P) 551 A 
Stone, U. E.. and Ehret Magnesia ManufacOirlng C/o. 

Filtering apparatus (P) 806A 

Stone, 11. G. Acetic acid ; lUiCovering in evaporation 

of vegetable extracts (P) 842 a 

Stonier, 8. Tar distillation plant; Illrd'a continuous 811 a 

StoiKJS. M. C. Cou! ; Four visible Ingrodients in banded 

bituminous . . . . . . . • 452 a 

Storey. 0. W.. and C. F. Burgess Laboratories, Zinc chloride ; 

Manufacture of (P) 818 a 

Stott. 0.. and E. H. Jones. Aeration of sewage and other 

impure Ibiuids (P) .. .. .. .. .. 961 a 

Stover, J. IJ. Elcctrolyscr (P) .. 729 a 

Blllclous minerals; Process of treating for j)r()- 

ductlon of chemical comimunds (P) . . . . VSa 

Stover, U. G. Evainjrator or dryer (J*) 450 a 

Btrachan, J. Wood pulp ; Origin of errors in the testing of 

for air-dry (xjntent 102 r 

Strache, H. Heating value of gases ; Apparatus for deter- 
mining the (P) 930 a* 

and K. Kllng. Calorific value of gases ; Apparatus for 

determining the (P) 930 a 

Qafl analysis by absorption with solid substances ; 

Apparatus for (P) 30 a 

Strafford. Nitrile group; Reduction of tlio — — . Discussion 120T 
Straight, H. R. Kiln and similar structure (P) . . . . 164 a 

fitranc. A. J. Hill. R. L 4H0 a. 604a 

Strange. E. H. See Fembach, A. . . . . . . . . 333 a 

Btrossmann, P. G. Illumlnatlng-gas ; Furnace for pro- 
duction of (P) 245 a* 

Straub. W. Oleander leaves ; Amount t)f substances having 

a digitalis-like action in and the manner of 

their natural occurrence 27 a 

Straus. A. L. Beverage ; Non-alcoholic and process 

of making same (P) 229 a* 

Strauss, B.. and Chemical Foundation, Inc. St«cl alloy 
articles which require high resistance against 

corrosion (P) 911 a* 

Straw Oas and Creosote Distilling Co. See Pfeifer. F. .. 495 a 
S teeblnger. R. Oxygen In organic substances; Deter- 
mination of — — .. 664 a 

and L; Radlberger. Mlcro-analysis ; Practical appli- 
cation of quantitative 656 a 


Streeter, B. D. Vaooum stlU : Oonttnuoua for nmstaid 

gas (dlchkNroethyl flulphide) 837 a 

Strehleneri, R. W. Sttlphtte-cellulose waste Itnuors ; 

Heparatinn of organic and inorganic flubstanrea 

from (P) 625 a 

I Sulphlte-otml 818 a 

I Stritar, M. J. Allyl alwhol ; lletermination of , . 199 a 

! Stromeyer, C. E. Manchester Steam Usen’ Aflsoclation ; 

1 Memorandum U> 49R 

Stroup, F. P. CalTclne and theobromine ; Oiemir4U tflfll 

1 t<i jllKilngiilali between 876 a 

: Strutt. R, J. Stxllum ; Lino spectrum of as excited 

j by Huoreacenco 226a 

Stryker, J. B. B., and Perkins Glue Co. Adhesives ; Manu- 

I la< lure of — - from sUrch (P) 48SA 

I Stuart. A. T. Elcctrolytle cells (P) SSSA* 

I and H. Biel. Electrolytic cell and olectitHle therefor <P) 648 a 
i Stuart. H. M.. atul Elect rulytlo Zinc Co. Electrolytic bathfl ; 

! Mi'thoil of handling aiualea In (P) . , . , 485 a* 

I Stubbs. G.. and A. More. SaiiMages and meat pastes; 

I KHtlnrallon of a]q>roxhuate quantity of meat 

I In 84R. 8S4A 

1 Stuln'r, B. CysMn and its derivatives ; Manufacture of 

watcr-aoluMo compounds of (P) .. .. 88A 

HUiber. A. See 'I'aiis/., J 624A 

Stull, R. T. Crin ibb'H ('ontalnlng Ceylon, Cana«Han. and 
Alabama graphites ; behaviour In brass foundry 

praet bf of 416A 

and H. G. Schurccht . (Baphlbi ; Effect of variable pressure 

aial tar ixmtent on brb|ueLting of Alabama 678A 

Sturgeon, it. A. (Vntrifugal machines or separators 

(P) 276a. 623a* 

(Vntrifugal aepnruU^rs (P) 760 a, 035a 

(Vnttlfugul st imrnlors for purlflcaMon of water (P) .. 437 a 

See Hughej^, .) 491 A* 

Sturb'vant, T, J., and Sturtevant Mill Co. Crushlng- 

mlll (P) 124 a. 848A. 887 A* 

StnrUvant (>>.. B, F. See Ro.ss, J. 0 13lA, 170 a 

Sturtevant Mill Co. See .sturtevant, T. J. .. 124 a, 348A, 887A* 

Hturzwago, H. See ILdin, F 426A 

Stutz, C. C, Trciiilng material wltli gas or vapour, e.p., 
treating carbides with nitrogen ; Apparatus for 

(P) OOlA 

See .Slocum, F. L. . . . . . . 494A, 49iA 

StuUer, A. Fcrllllsi'r value of stable manure and fluids; 

Pro««aH for increasing the (P) . . . . . . 48 a 

Styrl, H. Hb^el ; “ Flaki^a '* in 368A 

Steel ; Flaky fractures in and their iiossible 

elimination 083A 

Suchowlak, L. See Kllng, K 879 a 

SudlK^nnigh. J. J., and J. L. Shnonaun. Indian chemical 

indUHtrleu .. .. .. .. .. 806 b 

and others. Gly<5(*rln ; Manufacture of by means 

of casU>r seed lipase .. .. .. .. 99R 

Sudenhurgor MiiHi-hlncufabr. u. ElsengloHserol A.-O. zu 
Magdeburg, ZwelgnlederlasHung vorin. F. U. 

Meyer. Rectifying columns (P) . . . . . , 937 a 

Sudfe.ldt und Co. See Hajipach, W 878A, 404A, 427A 

Sugluru, K.. and S. It. Benedict. Vltamlnes of yeast; 

Action of radium emanation on . . . . 068A 

SiilIGdma Aktlet)olag. Se.e Wcstly, J 644 a* 

Suillvjin, K. C.. and others. Glass (P) 679 a 

Sullivan, T. B. Kilns; Apparatus for utlllBing the waste 
heat, and increasing the circulation of air during 

the tlrylng and burning processes in (P) . . 64 a 

SuIIlvant. D. L). See Znrban, F. W 873 a 

Sulman, H. L., and otlicrs. Zinc ; Extraction of (P) 828 a* 

Sulphur Syndlc^ite, Lbl. *S>e Foster. A. 13. ., .. ., 874A 

Sulzberger. N. Metal comixmnds and proa-ss of producing 

saiuo by means of hydrazine (P) . . . . . . 636A* 

Sulzcr Frt-res. Jlefrigerutlng aftparatus (P) 62lA 

Summers, L. L. Reactions in gusoa at high temperatures ; 

Process and ajijjaratus for producing (P) . . 262A 

Summers, T. H. See Sfoorhousc, L. A. . . . . , , 8721 

Sunbeam Cliemlcal Ck). J4yo comiKisitlons for domestlo 

1 use (P) 624 a* 

j See Huffman, C. C 70 A, 894 A 

I Superior Oil an*I Process Oj. See Schuck, W. P. 40 a*, 186i, 378a* 
i Surface Ck>mbiiKtlun Co. Mixing and proportioning gases 

I for wmbustlon (P) 810 a* 

i and others. Burning exjiloslve gaseous mixtures (P) . . 857 a* 

See Eddlson, W. B 6604 

See Ellis. C ^ , 816 a* 

See Mc(k)urt. C. D 186 a*, 242A* 

See Richardson, O. E 67 a 

Surle, L. 0.. and Nleuwliof, Surle, and Co. Milk powder; 

Manufactufo of (P) 789A 

Sutdlffe, B. R. Metal scrap ; Treatment of (P) . . 2254* 

and Pure Coal Briquettes, Ltd. Briquettes ; PriM 

applicable for the produ(^lon of and lot 

other purposes (P) . . 0714* 

Briquetting coal etc, (P) 884 * 

Sutermelstor. B, Paper-pulp ; Beating tests for — , . |$04 
Soda pulp manufactUTfl 8564 
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BatherlMMl. D. M. mmI Wall Paper Manafacturew. Ltd, 
VamUihea or dopea more eapedally Intended lot 
applying to fabrlca ot aeroplanes and other aerW 

machines (P) »54a 

Stttberland. B. 0. Flour or meal and milling products ; 

Process and apparatus for increasing the yield 
of bread and improving tlie baking qualities of 

/p) _ . . . . . . . . . . . 2 o6a 

Meal or Hour and milling products ; Treating (P) 384 a 

Sutton. H. M.. and others. Separating and grading material ; 

Process and apparatus for (P) 805A 

Slislng and sef)arating comminuted material ; Process 

and apparatus for (P) 805 a 

Suzukawa. I. I’alnt for coating the bottoms of vessels 

(P) 227a, 835a* 

Bvanberg. 0. Sm Von Kuler, II. . . . . . . 734 a, 920a 

flvanoo. T. Ses Ubbelohde, L 870 a 

flvedberg, T. Colloids ; Electrical synthcals of . . 262 a 

Bvenska Aktielmlaget Mono. See Eohde, 0 849 a* 

See Wener. N. II 68 a 

Bwadi. T. 8. Our or crude sugar ; Some factors affecting 

the hardness of 784 a 


Swan. 0. 0., and Swan Process Oil Co. Oil still (P) . . 67 a 

Bwan Process Oil Co. See Swan. 0. 0 67 a 

Swanson. C. 0„ and hi. L. Taguo. Wheat ; Debirmlnation 

of acidity and titrable nitrogen iu with the 

hydrogen electrode 230 a 

Bwart.N. L. 5 m I)e Vries. 0 82 a 

Swart. W. Q., and B. 0. Klugh, Concentrates ; Process of 

agglomerating (P) 641 a 

Sweetland. E. J. Filter medium (P) 623 a* 

and United Filters Corporation. Filter (P) 563 a. 705a. 705a 

and others. Filter-cloth ; Coated fabric for use as 

(P) 276a 

Swift and Co. See lUchardson. W. I) 489A. 7O0 a 

Swlndln, M. Steam ; Production of from low-grado 

fuel. Discussion 827T 

Swint. W. E,. and K. I. du Pont do Nemours and Co. Explo- 
sive (P) 669 a 

Explosive composition (P) 604 a 

Bymmes. E. M.. and Hercules Powder Oo. Sodium sul- 
phide ; Process of producing (P) . . . . 136 a 

Sjrmons. 0. T. See Rao. W. N. 674 a 

Synthetic Hydrocarbon Co. See aiocum. F. L. . . 494 a, 494a 

Synthetic Patents Co. See Ileymann. B 696 a 

Siaffka, T. Nitroglycerin ; Separation of from waste 

acids 926 a 


I 


T 


Taoke. By-product llmo and magnesiau marl ; Field 

trials wlUi 08 fortlllscrs 607 a 

Tafoer, H. Quarts glass In ceramic laboraterios . . . . 683 a 

Tagllanl. G. Chrysalis fat; Application of — - in the 

textile Industry 377 a 

Tague. E. L. See Swanson. 0. 0 230 a 

Tainan Seito Kabushikl Kalsha. See Nagashlma, J, .. 623A 
Tainton, U. 0. Roosting of ores or coucentrates (P) .. 643 a 
T alt, Q. M. S. Poisonous gases. e.ff., chlorine ; Method 

and means for detecting \P) 881 a 

Takagl, H. See Honda. K 207R, 821A 
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of cotton; Princi|)l(!.s of ” 237 r 

True, R, H., and F. W. Gciso. Greensand ; Value of 

as a source of potassium for plant culture .. 191 a 

Truffaut, G. Fertiliser and Insecticide (P) 24 a 

Tnifood, Ltd. See Booton, F. E 694 A 

Trumblo, M. J., and SIkOI Co. of California. Emulsions ; 

Method and apparatu-S for dehydrating (P) . . 494A 

Hydrocarbon oils ; Process for treating (P) , , 494A 

Potroloum oils ; Process and apparatus for convorbing 

(P) OA* 

Truscott 8. J. Imperial Mineral Resources Bureau 409a 

Slime troatmeut of tin ores on Cornish frames. . .. 182A 

Tsakalotos. D. E., ajid D. Dalmas. lodotannlc reagent; 

The rod 235 a 

Tschlrch, A., and P. Wolter. Digitalis ; Chemical evaluation 

of 386 a 

Tschlrnor, P. Rotary kiln for treating glauconite (P) .. 280A 
and R. G. Wagner. Glauconite and similar substances; 

Process of treating (P) . . 286 a 

Rotary kiln (P) 276A 

Tschuby. F Distillation of benzol horaologues ; Classifying 

apparatus for use In (P) 6 a 

Tsuchihahlii, R.. and 8. Tasaki. Resin from Liquidamber For- 

mosaiM 046a 

Shuel {Jasminum odoratUtsimum) flowem; Essential 

oil and wax of 117 a 

Tschudl, F. 8ee Kehrmaon. F 813 a 

Tsujimoto, M. Shark and ray liver oils 109 a 

Tucker, 0. M.. and W. A. Reeves. Glass or like material ; 
Separating quantities of molten from mass 


Tucker, 8. Ses Edser. S, .. .. .. ... .. 78a 

Tucker, T. OeUon, lAd, . , ; 2«6 a 
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Tatoch« a Bleadiiiii UatMh goods ; Apparatus for 


<P) 4g7A. 7 Ma* 

Tuinstng. E. W. S«e 8clioat«i, 8. J 8384 

TuUoch. T. O. Sm Carport J. B 279 a 

Tungay, 8. J. Pomps for sulphuric and nitric adds; 

Oenttifuj^ 472 a 

Sulphuric acid ; Methods of lifting *. 7134 

Tuomaun, 0, Alkaloids ; Effect of plant injury upon 73M4 

Nicotine ; Detection of 38^4 

Tunnoll. F, W.. and Clo. Set liergquisf, C 1934 


Turnbull, A., and T. H. Carmichael. Tanning raisllum (P) 153 a* 
Turnbull. N. K.. and H. N. Morris. Chlorination of waU‘r. 

alkaline and otlier solutions for bleaching, etc. (P) 2I9 a 
T urner. C. Distillation ; Process of fractional or destructive 


— (I*) 

Turner, F. J. Glue -extracting proce.ss (P) .. ii2a 

Turner. H. Set Smith. E. A .374 r, S23a 

Turner. J., aud R. 0. Eames. Supply of IltjuM to chcmlcul ’ 
or other plant ; Apparatus for automatically 

recording the (P) '. 450v 

See British Dyes. Ltd. 62a. 241a. 3i:U. 4H0 a. .5.55a. 

764a. 817a. 861a 

See Wicks, G. H 698 a 

Turner, V. F.. and J. Walker. Electric furnaces ; Mechanism 

for regulating the electrodes of (P) .. .. 46 a* 

Turner. W. E 8 Bottle glass and ghuss bottle tnanu- 


See. Cauwood, .f. T). 83ri.’ 1.39 a 

Davidson. J. D. .. .. .. .. ihha 

See English. S 722 a 

Turner, W. L. Ferrochromium ; Manufacture of — (P) 224 a 
R ustle^ss or stalnlcsa or like steel ; ManufacUiro of 

(P) 224 a 

Steel or ferro-alloys; Manufactuie of - (P) ,. 224 a 

Steel; Manufacture, of (P) . . .. .. .. 224 a 

and If. A, Blackwell. Alloys ; Mnnufacturc of — — (P) 224 a 
T urney, P. W. Food product of milk : i’roce.ss of making 

a now (P) 1.56 a 

Turnlll. T. W. See Downs. C 377 a 

Turpin, J. B. See Reusz, M. J 937 a 

Turrcttlnl, II, Heating liquids by the beat generated by 

chemical reactions ; Apparatus for — — (P) 246A, 455 a* 

Tutln, P. See Barger. 0 19 Ca 

Twlgg, W. K. See Davis, H, N 20 ''a, 224a 

Twine, W. A. Tars ; Dehydration of various . . 216 a 

Twlss. D. F. llubbcj as a colloid . . . . . . 47T 

and K. A. Murphy. Softening iioint of nsphaltum and 

other plastic substances ; DetermituiLion of the — - 405T 

See Dunlop Rublsrr Cit I 52a, a30A. 42UA 

Twl.ss<‘lmann. N, Spent oxide ; Dcb rmitiing cont-ent 

of free sulphur in -- .. .. .. .. 40 a 

Twltchell Process Go. Petroleum oils ; Refining of •— (P) 493 a 

See Divine, R. E 545 a. 9r);{A 

Twycro.ss, G. See Thomson, W. B 480 a, 742a* 

Twynuin, F., and F. Simeon. Refraotometera ; Accuraey 
control In the manufacture of Abbe and Pul- 

frlch -— — 142T 

Twynam, T. Peat; Prcwlnctlon of artificial fuel and 

utilisation of — — (P) 65 a 

Potash salts ; Recovery of — — in the m.-iniiLicturo 

of pig Iron (P) M6 a 

See Bitmke, F. II <>36 a 

Tydcn. E. 0. E, Se^ Apfxilqvlst, G. S. A .373 a. 468 a 

Tylor, J., and Sons, and otlicrs. Crucible siiu'lflng furnace.s 

(P) 182 a 

Crucible smelting furnaces ; Tilting mechanism for 

(P) 225a* 

Tymlch, F. See Stoklasa, J 11 3 a 

TjTcr, D. Ammonium Jiltrute , Manufaeture of (P) 414 a 

Nitrous and nitric acids ; Proctrss i»f removing — - from 

sulphuric acid, e.g . spent nitrating acid (P) .. 340 a 

Phenol or its homologues ; Separating from an 

aqueous liquid (P) 405 a 

Sodium permanganate ; Manufacture of — (P) . . 719 a 

Tyrer. T. See Cellon, Ltd 714 a 

Tyrer, T., and Co. See Cellon, Ltd 206 a, 714a 
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IJbbelohde. L., and W. Koederer. Fats ; Hydrolysis of 

by means of sulpbo-aromatic fatty acids . . 426 a 

andT. Svanoe. Fats; Tocnnical hydrogenation of 

with nickel as catalyst 870 a 

Ueda. T. Glass*niattlag process (F) 679 a 

Ceoo. S. Hydrogenation of oUs; Negative catalysts in 

the 20 a 

Hydrogenation of oils; Velocity of .. 21a 

llbliiittf, K. H.. and E. V. Cook. MeUiyldkifalocoanlM ; 

Manofactoxe of .. .. .. . . IMa 


UlUe. A. J. ^ De Vries. 0 iSa 

Umbach, J. NltroceUukiae ; Eeoovery or otlltsatlon of the 

waste adds adhering mechanically to pulped (P) 800 a 

Umney, J, 0. Obituary 40(la 

Underwood, V. K.. and B. F. lllston. Waste liquors such as 
those from wool scouring and the like ; Treatment 

ftTiA** 

Und©rwoo<l. .T. T.. ami Underwood Engineering Co. Ceramic 
and similar material ; Method and apparatus for 

treating (P) 410 a ' 

rnderwofwl, 1.. H.. and H. B. Hitchcock. Coke plants; 

Flushing Hvstem for by-pro<luct (P) ,, OUOa' 

Underwood Engineering Co. Hee Undenvood, J. T. .. 41ftA 

Union Caibkb' <'o. See Beeket. F. M 286 a; 68U^ 

See Cuinm. G. ()., jun. H46 a. 84 7a. 84 7a. 847A. 847A. 84HA< 

See Morton. H A 304, 61.3 a, 847a 

Union Fibre Co. .V,* 'Poles. ,1. K 17A 

United Alkali Co. See Brotuliiursf , H. .M. , . ,. . 606A 

S,r Dent. .1. H 2TRA 

See Leuch. F, P. . . 84 7 a 

See Hn.lgo, A 462^ 

See Waning. A. K. 461 A 

United Cb.-mlcal aiul Organic Products Co. See Sclnvelzcr. A. 955A 
UnlGsl Filters (forjx»ration. .sVre Salisbury, O. .T. .. 64 a, 270A 

.SVc Sweotland. E. .1 563 a. 705a, 70Sa 

Ignited Gas linprov.-incnt C4». Str. Fulwcllcr, W. H. .. 67JU 
Unltvd Statas Alloys 0)rporatloii, Iron or hIccI ; Metlmd 

of treat ing - (P) 642 A* 

lron-titttnlnm-«lllcon alloy, and proeess for tbo pro- 

tlu. tlon thereof (P) ‘ 542A* 

U.S. Industrial Aleohol C^). See Backhans, A. A, 3.53 a. 565\, 711 A 

lJnlte<I States Metals Refining See 3’hum. W 79 a 

United Stubis Nickel Co. iS’lckcl-ropiHfr inuttos ; Separat- 
ing nickel from ■ - (P) ., 185 a* 

United HtutoK .Smelting. Refining, and Mining Co, See 

Hmlth. W. C 642A 

Universal Oil Pnxluetrt Co, See. Dubbs. L. A 941 a 

Unkic, 0, W., and T. I). Grlley, Pajn'r pulp ; Tub-benters 

for--(P) 394 

Unterkreuter, E. See /jrike, A. . . 227 a 

Unw’ln, W. C. Harrlnesa of hUh^I ; Brinell and scratch test 

nf • - 949A 

Urbaln, E., and C. Seal, Dielectric llqiilils ; Decomposition 

of ' -- under fhe Influence of an eloctrle arc . . 424 a 

See Grlgnurd, V, . . , . . . . . . , 674 a 

Urbaln, G. See Corm c, E. . , , . . , , . . . 800A 

Urruty, J. Condenser tuls's and the like; Comi>osition 

for cleaning - - (P) 704A 

Uriel. 11. Abrasive artlcleH ; Methods of making (P) 177 a* 

Usher, F. L. Antlincmy i>nq)aratlon8 ; Colloidal ., 98 r 

U.slnes Ebietrbiucs de la I/msa. See ElcktrlzIWltswerk Lonza 

Utah Copper Co. .SV- Gabl. R 185 a 

Uthclm S, Acetic acid; Manufacture of (P) . . .. 414A 

Utz, " Brick b'H," te.i tablets, tea extracts, etc 43&A 

Mercury Halls; Determination of . Valuation of 

mercury chlorhio eomprosscs 789 a 

Plum-kernel oil 505A 

Rubber ; R<;eent mcttxHls for dotormlnation of 688 a 

Spirits of camphor ; Analysis of — ~ . . . . . . {)23A 


V 


Vablen, E. Yeast; Metalxdin and antllmlln of .. 922A 

Vajiblfy. A. v. Nltroodluloso manufacture; Recovery of 

waste acHa from (P) . . . ■ . . . . 879 a 

Valll-Douau, L, See Nlcf>lartlut, P 91 A 

Van Ackereii, J.. and The Koppers Co. Ammonia and tar 
recovery process for juoduoer gas an«J coke-oven 

gJtH (P) 620 a 

Coking rct«>rt oven (P) 710 a 

Van Alstlne, E. PiiM ttos ; Absorption .. .. 20lA 

Solis ; Movement of plant foo<l In 118A 

Van Ainburgh, C. Alloy (P) 422A 

and American Simdtlng and R43llnlng Co. Tuyeres ; 

ProceHs and apparatus for removing accretions 

from mechanical — (P) 29lA 

Van Arsdale. G. D.. and 0. Q. Malcr. Manganese ; Process 

of extracting and of makitig sulphuric acid 

and manganese dioxide (P) 6004 

Vancx;, C. E., and J. A. Vetter. Packing and process of 

manufacturing same (P) 3104 

Van Dantzig, A., and Naaml. Vennoots. Chem, 6t Pharm. 


l • • 

Van den Knapp, J. A,, and B. J. Bartelds. Paper ; UtlllslM 

old for the purpose of producing new paper (B) 884 

Van der GriDtoQ, L. P, F. Nm Vaa Duln. 0 . F. .. ,, 3894 

Van der Linden, T, Sucrose ; SolubUEy of in presence 

of Invert sugar MSa 

Sugar evaporators ; Presence of ammooiom eurbonate 

in oondeBsed water (Tom «« ,, «* gS 04 
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Viiidergi»k,J. -Sw Kruyt. H. 

Vwi der Wood®. P. Ses Van Dnln. C. 3391 

Van DuJn. 0. F., and K. Brackraann. NItro explosive* ; 

and othcw^%fnoi<elPM jwwder; Analysis of .. 839i 

Van OInneken. P. J. W. solutions; Formation of 

crystal nuclei In supersaturated .. .. 7841 

Van Quick. L. Eo/ractory materials, e.ff., condei^rs for 

rlilc furnaces ; Prc8s<‘8 for raanufacturo of hollow 

articles of (P) 225 a^ 

Van Ilaaren. A. See Hone, li 5771 

Van Hasselt. J. F. B. Rubber; Process of vulcanising 

with aid of an accelerator (P) 640l 

Van Hoogonhuyso, C. J. 0. See Terwen, A. J. L. . . bill, 552i 

Van Kampen, 0. B. Straw celluUwe fodder .. .. 5511 

Van Kuren. 8. J.. and J. Q. Cherry Co. Pasteurising, cooling. 

and ripening milk, cream, and other liquids (P).. OOOl 

Van Leeuwen, J. D. Invert sugar ; Estimation of by 

Fchllng’s solution 958i 

Potassium pyroantliuonato ; Preparation of 

for sodium estimation 944 a 

Van Nuys, 0. C. See Roberts, M. II 64 li 

Van Os, D. H. Discharge apparatus for tanka for Inflam- 
mable fluids (Pi 7501 

Van Raap, 8., and Naaml. Vennoota. Nodorlandsclie Maat- 
schapplj tot Exploit, van Optlmletfabrlekcn. 

Ebonite, bakollte, and such-like materials ; Manu- 
facture of a product substituting (P) .. IIU 

Van Roggen. M. A. See Schclfers, J. P 325 a 

Van Santen. J. B. “ Glucose ” f reducing sugar); Decom- 
position of caused by after-slaking of lime in 

the juice 8721 

Van Slyko, 1). D. Carbonates; Determination of carbon 

dioxide In 40 a 

See Hiller. A 950 a 

Van Slyke, L. L.. and A. W. Bnsworth. Milk ; State of 

proteins In cow’s 220 a 

Van Urk, H, W. Distilling and extracting apparatus .. 928 a 

Van Wessom, J. 0. Pulp ; Manufacture of fibrous 

from wood and other llgnocelluloslc substances (P) 625 a 
P ulp suitable for paper-making ; Manufacture of fibrous 

from sawdust and wood waste (P) . . . . 490.V 

Van Zyl, I. P. See Ehretiborg, P 332 a 

Varenhorst. B. J. F., and J, Q. Fol. Rubber ; Rogcnoratlon 

of vulcanised (P) «72 a* 

Varl, P. See Wogrlnz, A 833 a 

Varma. P. S, See Datta. R. L 3051, 40.5 a 

See Sudborough, J. J OOr 

Vasseux, A. Sugar ; lixtnicMon of and various appli- 
cations of the method 8381 

Vaubel, W. Bp('ch kernel oil 720 a 

Vaughan, R. See Stewart, R. H 951 a 


PAOl 

VOTsrtiavIiaiiidlidwtPiodiiktoaM. Ala>lii)l<a|lBeiUli(. 

ftttfb firoiii r^s ; Production of — — (P) . • 610i 

Vetter, J. A. See Vance, 0. B •• 8191 

Vibert, 0. See Bernard, J 2<2 a* 

Vickers, Ltd., and P. 0. L, Johnson. Smoke-producing com- 
positions (P) • • • • 

and Q. W. 0. Webb. Incendiary compositions (P) 

4801, 600a*, 790a 

VIcogne, A. See De Grousseau. E 25 a, 165a 

V14, 0. Electrolytic iron; Properties and preparation 

of 680 a 

Iron pyrolignlte; Analysis of 861 a 

Viehofl, A. See Bunte. K 890a 

Vlolhabor, L. Enamelling Industry ; Fuel consumption in 

muffle furnaces la the 862 a 

Viens, E. Building materials ; Composite (P) . . 8641 

Vlgroux, H. Laboratory apparatus 2001 

Vila. See Maz^. P 918 a 

ViUaume, B. J. See Tisell, C. 1 6141 

Villavecchia, V. ” Analytical chemistry ; Treatise on ap- 
plied ." Vol. II 15 r 

Vllllers, A. Nitrogen and ammonia ; Determination ol 

as ammonium chloride 573 a 

ami A. Moreau-Talon. Nitrogen ; Determination of 

by Kjoldahl’s method 6641 

Villumbrales V. Permanganate titrations ; Electrical con- 
ductivity as Indicator In 6151 

VInal, G. W. Silver sulphide ; Electrical properties of 424A 

Vincent J. L. See Roth. J 493 a 

Vint, W. T. See Alexander, H. .. 109 a*. 371a. 587a. 720a 

Violle. H. Milk ; Pcroxydascs in 693 a 

Vis, O. N. Bichromates ; Process for transforming alkali 

raonocliro mates Into (P) .. .. .. 631 a 

Sodium carbonate and unimonium sulphate ; Manu- 
facture of from sodium bisulphato (P) . . 361 A 

Hydrugonation of fatty bodies or other organic producU ; 
Regenerating catalysts containlug nickel which have 

been used for the (P) 689 a 

VIswanath, B. Sugar cane ; Chemistry of the , . 784 a 

and others. Cholam {Andropogon Sorghum) as substitute 

for barley in malting 382 a 

Vitrlte Works, Naainl. Vounoots. See Ghliscn, H. C. .. 324 a 

Vizorn and Qulllot. Coconut and oils ; Determination 

of acidity of — 3771 

V168, F. Bacterial emulsions ; Optical properties of 206 a 

Vies. See Lambert . . . . . . . . . . . . 444 a 

Vlios, L. E. Nitrile group ; Reduction of the . Dis- 
cussion 120 t 

Vlict. E. B. See Tolman. R. 0 275.4, 275 a. 306a 

Voeicker, J. A. Sugar ; Production and consumption of 

within the British Empire. Discussion .. 309T 

Voerkolius. 0. A, See Choin. Fahr. lUienanla A.-G. . . 890 a 


Vaughn, F. A. Coating metals, alloys or other materials 

with protective coats of metals or alloys (P) .. 20a 

Vautlor, E. Fat In flour, bread, etc. ; Determination of 595a 

Vnutin, C., and Produce Mortgage Trust, Ltd. Aluminium 

waste ; Employment of in manufacture of 

exidoslves and for other pur;M)Scs (P) . . . . 468a 

and Thormalloy, Ltd. Ignitablo metallic mixtures (P) 

r' 612 a. 011a* 

Vautln. a T. J. See Rand, F. R 225a 


Vegas. M. H. S»e Vegaa. R. H. 


760a 


Vegas, R. H. and M. H. Mordant ; Now colouring product 

and tinctorial (P) 

Veitch, F. P.. and M. O. Hunt. I^oather stufflng oils and 

greases ; Extraction of from sand . . 

and E. 0. Roed. Pai)er8 ; Water-resistant — — for 

baling 

See Reed, E. O 

Velordi. 0. Cyanides, cyanates, and bromides ; Detcrmliw- 

tlon of In mixtures 

Venator. W. See Llssauer, M., und Co 

Veiturino. M. B. See Roth, P 

Verda, A., and A. Kirchonsteins. Milk ; llyglenic^control 

Vordlor. J. Weiss, P. 

Vereln chemischer Fabriken in Mannheim. Ammonia; Pro- 
duction of from atmosplierlc nitrogen (P) . . 

Ammonium salts; Production of by means of 

oompouuds containing silicon, alkaline earths, and 

nitrogen (P) 

Vereln der Spirltus-Fabrikanten In Deutschland. Potatoes ; 

Preservation of for distllleriee (P) . , 

Ver. OlOhlampen und Bloktrlzlt&ta-A.-G. Incandescence 
eledrlc lamps, particularly for high Illuminating 

powers (?) ,, 

Verelnlgte-Httttenwerke Bnrbadk-Bldi-Daddingeii A.-G. 

Oopper alloys ; ProducUon of (P) . . 

Verley. Oeranlol. l^plool, and nerol ; Oonatltutloa of 
Vemek, Q. HeveaUitt; Coagnlatloii of — > .. 


760a 


835a 


677a 

712a 

815 a 

424A 

215a 


60a 

&55A 


462a 


535a 

595a 


240a 

685a 

282a 

6401 


! Vogel, F. A., and General Briquetting Co. Briquetting llue- 

I (lust (P) .. . ; 706 a 

. Metal briquette (P) 423 a 

i Vogel, 0. Se£ Bauer. 0 144A 

I Vogel, R. Aluminium ; Ternary alloys of with mag- 

! neslum and copper 7 77 A 

i Vogelonzang, E. H. See KoltholT. I. M. . . 460 a, 573a, 

I 899A. 899A 

I Vogel-Jftrgonscn, M. Rotary kilns ; Devices for removing 

j crust formation In (P) 706 a* 

I Vogelsang. A. Disinfection and mixing of effluents and other 

liquids; Apparatus for (?) 876 a 

Vogelson, H. See Wenger, P. 880 a 

Vogt, L. F., and Standard Chemical Co. Aluminium- 

I uranium alloy (P) 641 a 

! Voigt, E. See Stciulieil, A 801R 

j Voisenet, E. Water bacterium living In bitter wines that 
, can dehydrate glycerin. Olycero-roactlon . . 882 a 

I Voith, J. M. Steam ; Apparatus for preventing escape of 

from evaporators, boilers, and the like (r) . . 887 a 

Volkomner, T. J. Oxides ; Manufacture of metallic 

(P) 403a 

Vollhase. E. Fat content of milk ; Erroneous calculation 

of the average and Its practical significance . . 920 a 

Vollmann, H. Varnishes ; Influence of coloured light on 

drying of 915 a 

Von Czadek. 0. R. See Qiinther, O. 956 a 

Von Dafert. F. W.. and R. Mlklauz. Dicyanodiamide ; De- 
termination of in calcium cyanamide .. 837 a 

Von DalezkI, G. Photographic plates; Influence of tom- 

peraturo on OOlA 

, Von Dallwlts. W. Pump ; Vacuum fluid (P) . . 398 a 


Von Baler. H., and E. Bllx. Catalase action In yeast cells ; 

Increased 694a 

and L Lanrin, Yeast ceils; Augmenting the eatalaee 

action In 920a 

and 0. SraatMrg. Sngan; Bniymle decompcwltlon of --- 7S4i 

Yeast; Content aadfomatloa of Inverta^ 220a 
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W«ll PApen MiotifMtiiren, Ltd. See Satbarlind^ D. M. . . 834A 

Wallf, B. Woriu control ; Disciwilon on . . . . 3d3B 

Wattwln. J. M. Funuces or ranffles ; Oas-hoated (P) 97 a 

Walmrath J, Ses Erxrflst Oes 868 a 

Walpole, 0. 8. Re/ractometry and Ita applications In tech* 

nical analysis. Uiscussion 14dT 

Walsh, A. C. Bleaching of coloured striped cotton piece 

goods 218 a 

Walflter, J. and S. Coal-gas; Method and means for generat- 
ing In retorts (P) 35 a 

Walster, 8. iSVe Walatcr, J 35 a 

Wallenberg, R. 0. Sea Merlca, P. D 776 a 

Walter. 0. M. Furnace for heat treatment of metals (P) 468 a* 


Walter, E. Concrete ; Procea-s of making porous (P) 724 a 

Walter, R. See Chem. Fabr. Weissenatcin (iles 686 a 

Walthor, (I. Viscose : Precipitation of for proiluctlon 

of urtlflcliil threads and other structures (P) . . 260 a* 

Walton, S. A. Flroprooflng processes and compositions (P) 2 a 

Wandenbuicko. F. See DlAnert, F 574 a 

Wandrowsky, 11. Sizing of pap<T (P) 716 a 

Waterproofing paf)er and boards ; Process for (P) 284 a 

Wood celluloao and mechanical pulp; Proccs.s for 

separating resin from (P) 2a3A 

Wang, 0. Y. Antimony smelting; Starring mixture for 

(F) 79a 

Warburton. 0. H. See Ixdtch, J, W 164 a 

Ward, A., and A. 11. llenshllwocxl. Fireproofing fil)rou.s 

substances (P) 758 a 

Ward, D. R., and Ward Nall Co. Oalvanhsing ; Dry — 

(F) .. .. 327a 

Ward, G. L. Varnishe-s containing volatile solvents (dopes) ; 

Application of (P) 647 a 

Ward, II. L. See Malcolinson. W. J 536 a 

Word, J 0. See British Aeroplane Varnish Co 678 a 

Ward, T. J Solubility ; Rapid determination of . . 341 a 

Ward, T. W. H. See Groves, 8. E 647 a 

Ward. Separation of solids from ll<iul<l8. Discussion .. 190 t 

Ward Baking Co. See Kohman, II. A 89 a 

Word Nall Co, Galvanised articles ; Manufacture of 

(F) 828a* 

See Ward, D. 11 327 a 

Ware. G. M. See Fales, 11. A 515 a 

Warolng, A. E.. aud United Alkali Co. Siilplmrlc acid ; 
Purification of - — aud obtaliiment of useful 
products, and ap[»aratU3 to bo used therein (P) . . 461A 

Warga, K., aud American Jdtiiographic Co. Gloss surfaces ; 

Decorating (P) 76 a 

Warner. A. R.. and Lakeside Hospital. Nitrous oxide; 

Method of purifying (P) 818 a 

Warner, C. and I. l>liuo ; Method of liydrating doloinltlc 

or magiK'alan (P) 77 a 

Warner, I. See Warner, C 77 a 

Warren, B. W. J. Load ; Estimation of small quantities of 

in fowls and substances containing calcium 

phosphaU) 51 OA 

Warschafski, H. Steam boiler ; Electrlcnlly hcaleil .. 936 a 


Wataon, J. and othen. Soditim leaqulearbonate ; fio- 
ceai of making and of recovering sodium car- 
bonates from natural waters (P) 946a 

Watson, T. H.. and Co. (of Sheffield), Ltd., and others. 

Electric furnaces (P) 80 a, 780a* 

Watterson, W. A. Furnaces ; Method and apparatus for 

arresting sparks and economising fuel in (P) 241 a 

Watterson, W. W. See Hill, F. R 286 a. 936a 

Watts, A. 8. Porcelain containing no free silica ; 

American 633 A 

Porcelain mixtures ; Progress of vitrification and solu- 
tion In some 678 a 

Watts, F. Bay oil and thymol in Montserrat . . . . 738 a 

Sugar ; Production and consumption of within 

the British Empire. Discussion 806r 

Watts, 0. P. Electroplating on iron from copper sulphate 

solution 290 a 

Electroplating ; Remarkable pitting of . . . 290 a 

Wavelet, J. See Dubose. A 954 A 

! Waynlck, 1). D. Carbon In soils : Simplified wot combustion 

j method for determination of 591 a 

j Weaver, E. R. Helium literature ; Bibliography of 535 a* 

j Weaver. H. B., and J, Gayloy. Blast-furnace practice (P) 290 a 

j Weaver. V. M., and Weaver Co. Metals, e.ff., aluminium ; 

, Process of securing from their compounds, e.ff.. 


aluminium chloride (P) 375A* 

Metals ; Apparatus for carrying out processes of winning 

(?) 468a* 

Scparallng certain substances; Process of prwluclng 
and — , e.ff., aluminium chloride and silicon tetra- 

I chloride from clay (P) 415 a* 

j Wo.avcr Co. See Weaver, V. M 375 a*. 415a*, 408a* 

! Webb, A. M. Liquid and gas contact apparatus (P) . . 348A 

I Webb, 0. W. C. See TorazzI, M. F. 074 a 

j See Vickers. LW 180 a. 6G0a*. 796a 

I Webb. 11. W. See Holley, A. E 143 a* 

Webel, F. See Graul, 0 479 a* 

j W’eber, C. F., A.-G. Scaling wax ; Manufacture of - — (P) 916A 

I Weber, H. C. P., and T. C. MacEay. Paper ; Change of specific 

j Inductive capacity with kmperature and linpreg- 

j nation In 185 a 

Weber, H. M., and Ellis Foster Co, ^\v' buric acid ; Process 

I of making 98% (7^, 409 a 

I Weber, L. E. Plastic comiKisltlon (P) 507 a 

j Plastic material (P) 507 a 

j Webster, D, See Frankland. P. F 153 t, 182r 

j Webster, F, H., and C, L. Brown. Mixing machine (P) .. 348A 

I Webster, 11.. and N, B. Kincaid. Brick kiln and dryer; 

Continuous (1») ‘ . 579 a 

I and Webster and Kincaid. Kiln (l>) 325 a 

j Webster, W. G., and II. Ireland. Cast metal ; Method of 

I making malleable (P) 423 a 

1 Webster and Kincaid. See WebsU^r, H 325 a 

! Wtxlekind, E.. and H. Rhoiiit«;)ldt. Congo dyestuffs, and 
I adsorption as a preliminary pliasc'of cheiule^il 

; combination 457 a 

I Wedemann. A. Milk ; Pre.scrvation of — (P) . . . . 900 a 

Wedolt Co. See Fenn, W. B. 336 a 


Washburn. E. W. Glass; Prcse^’cc of Iron In fuinnco 
atmosphere as a source ot colour in luanufacturo 

of optical ] 37 ^ 

Inter-Alllcd (hemlcal Federation. Discussion . . 211T 

Wachbum, 1*. S. Nitric acid aiul otlu'r products; Process 

of making — - (P) 415 ^^. 

and American CyanamUl Co, Phosphoric add and Its 

compounds ; Produ< tlon of (Pi 7115 * 

nm ignidis, w. 8 .. ;; ;; ossa 

Washington. II. 8. Clay.s ; Calculation of rational aualvsls 

0 ^ \ . 105a 

Waslcky, U. Soda ami sulphite-wood pulps ; Deteetiou 


. ’ • • ■ • 131a 

and M. Joachimowitz. Hydrastinc aud horberine ; 
Content of — ■ in Hyaraetia canadenaia, cultivated 
in Austria, an<l determination of berberino .. 737a 
Waterfall, C. J, Floorcloth and liuoloum ; History and 

manufacture of . Discussion . . , , 31 t 

- Works control 393 r 


Waterman, F. L. Separating suspended solids from liquids ; 

Apparatus for (P) 2 a 

Waterman, H. I., and H. De Wijs, Sugar ; Wagenaar’s 
method of estimating ash in substances containing 

603a 

Watford Electric and Manufacturing Co. See Coates. H. 686a 


Watkins, C. P. See lUcliards, L. B. .. .. .. 611a 

Watkins, W. 0. Grinding bodies for use in tube mllis (P) . . 863 a 

Watkins. W. P. See Fyers. A 5 IU* 

Watmough. Beparatioa of lolkls from liquids. Discussion 1921 

Watiwn, H. K. Charcoal ; Adsorptive power of oooonnt 99s 

Sm Budbofduglv j. j 9911 

WatMQ. H. W. Serration of soUds from Ikuldi. I>ih 

comloii ^ 1929 


I Wechulzen, E, and F. Fat in bloo<.l Micro-estimation 

of 605 a 

: Weehuizeii. F. Ether; Impurity In — — giving a blue 

wloration with Ixjnzidiae . . . . . . . . 233 a 

I Sec Wcehulzen, E 605 a 

i Weeks. E. G. See Mlehio, A. C 464 a* 

, M'ceks. J, 11., and others. Electrical etching ; Eicctrolvtos 

I for (p) 2(52A, 831 a 

: Weeks, J. 8. Wock.s. .T. H. ., 150 a, 150a. 2C2a. 831 A 

I Weeks. R. M. See Week.s, J. H. .. 150 a. 150a, 262A. 83lA 

’ Wegner. F. A. Dust collector (P) 3 a 

i Wegrzyn, H. Petroleum derivatives; Apifilcatlon of 

i Grlgnard’s reaction to preparation of acids from 278 a 

' Wehmer. C. Coal gas ; Action of on trees. Hydrocyan- 

1 ic acid 03 the most detrimental constituent of coal 

I gR* • • . • . . . . . . . . . . 832 a 

I Fumarlc acid ; Production of by fermentation 

of sugar 60 a. 509a 

1 Weidcnthal, 11. 0., and The James H. Herron Co. Electric 

j furnace (P) 643 a 

Weidmann, H. See Karrer, P 477 a 

Weil. C. L. Salts : Separating from mixed solutions 

(P) 636A 

Se^ Downing, W. F., jun. 2 a 

i Weimar, W. Fibrous material, e.ff., wood ; Treatment 

of (P) 770 a 

Weimer, H. W., and Worthington Pump and Machinery 

Corporation. Tube-mill (P) 242 a 

Weimer, R. See Wlester, 8 142 a 

Welohagen. A. See WIntmleln. B. 2S2A. 788 a 

Welnhagen. A. B. Vats mid wnsst; Vegetable and 

Mimal .. 81A 


MOI 


■Feiarlcfa, M. C«rboiueeoui flltoriat medlumi; Kethod 1 

of manufactuting (P) dSla, 7864* j 

^olntraub, £., and Oeneral Electric Co. Catalysing material I 

(P) 46U ! 

Pure elements ; Method of producing (P) . . 677 a ' 

¥elr, 0. and J., LUl., and W. Wolr. Boiler feedwater; i 

Uoating of and Its de-aeration to prevent 

oorrosion in the bolleni (P) 437 a* j 

Feed water ; Treatment of — — in Byst^ ina for con- 
densing sU*am and lieatlug feed water in ntoam- 

ahips (P) :Wk\* 

?7elr, J. Chcmi(;ai comt)eudia and abstr'aets .. .. 

iVcIr, J. B. (jttijollne ; Method of manufacturing — — (P) 3rtA 

IVcIr, W. See Weir, (i. and J.. Ltd 3 .sga*. 437a* 

SVelse, (J. L. See Gutbler, A. fl70A. d70A 

KVeiftor, H. B., and A. Garrison. Selenium and tellurium ; 

Flame reactions of — - - .. .. .. .. 881 a 

and J. L. Shcrrlok. Adsorption by preelj)ltatC3 of barium 

BuJulmte 481 a 

and G. K. Wigbtrnan. Tetrachlorot'lbyleno ; Prejiara- 

tlon of . . . . . . . . . . . . 

WTeiss. G. See Goldschmidt. F 22ftA. 378 a 

iVolss. J. M. Benzols a?ul light coal-tar oils ; Analysis of dH.\ 

Coal-tar oils; Analysis of lieavy and inbhile (IBa 

and The Barrett Co. Carbazole ; Process of purifying 

(P) 5B9A 

llublM^r composition; Manufacture of (P) .. 22 a 

WeUs. P.. and J. Verdler. Clouds, fogs, or mists; Pro- 
duction of intense artificial - - (P) . . 655 a 

Weiss. R. Bleacliing of a»tton ; Use of stronila instead of 

lime in 715 a 

Welssgcrher. 11. 2.3-IJimethylnaplithalcne In coal tar . . 455 a 

and O. Krulwr. Dimethylnaphtlialcnes of ceal tar .. 45riA 

Weith. A. J. See Redman. L. V 047 a 

Weltzel. A. Chlorine in f(X)ds ; Determination of 

without incineration .. .. .. .. 51 a 

Weltzcnkorn, J. W., and Electric Reduction (k). Steel 

alloy (P) I 40 a 

Welnnann. C. Bacterial fermontatlon of car Iwhyd rats?* 
for production of acetone and butyl alcohol, ainl 
bacU^rlal cultunis for the same (P) .. 301 a. H40a* 

and E. G. Balnbrldgo. Glycols ; Pr«Mhictiou of (P) H46 a 

Welch, H. V., and International Precipitation (’-o. Concen- 
trating sedations ; Metho<l of fP) . . • 15 Sa 

Sulphuric acid ; (Contact proa'ss and apparatus h*r 

W producing --- - (l‘) 74A 

mric acid ; Process and apparatus for producing 

(p) . . 73 a. 94(3a* 

Sulphuric and hydrochloric acids ; Manufacture of — - 

(P) 133 a 

Welch, P. R,, and Welch Grape Juice Oi. Food products ; 

Manufacture of from fruits and veg*'tables (P) 3Hr>A 

Grapes; Method of treating (P) 476 a* 

Welch Grape Juice Co. ‘.SVd Welch. P. U 385 a, 470a* 

Weldert, R. See Marsi«)n. M. 71 K)a 

Welford, R. Aluinlninm, intermediate products, and bleach- 
ing jHjwdcr ; Treatment of suitable clay or alu- 
minium comiwunds for jufKluction of (P) . . 681 a 

WeUman, Seaver, and Head. Ltd. See Smith, F. G. .. UilA* 

Welto. A. A. Disinfectant (P) 27 a. 157a* 

and National Carlwn Co, Deiwlariser ; Polymerised 

manganese dioxide (P) 376 a 

See Ellis. C 059 a 

Wells, A. If. Philippine medicinal plants ; Physiologically 

active constituents of certain — — .. .. 701 a 

Wells. F. E. See Wells. W. C 352 a. 754a 

Wells, H. M., and J. K. SouthcomlMi. Lubricating oils (P) 

674a. 891a* 

Weils. J. Carl)onlsatlon of wood and the like (P) . . .. 317 a 

Paper pulp from papyrus ; Manufacture of (P) . . 8 a 

Wells. O. A., and Window Glass Machine (Jo. Glass articles ; 

Method of drawing hollow -- - - (P) . . 405 a 

Wells, P. V., and R. H. Ocrke. Ultramicroscoplc particles ; 

Method for measuring the size of . . . . 306 a 

Wells, R., and Cobwoll (Jorporatlon. Garbage and the like ; 

Method of extracting values from (P) . . 653 a 

Wells, 8. D., and V. P. Edwardes. Nitrating of wood pulp 

cellulose . . . . • . • • 803 a 

See Kress. 0 713 a. 858a 

Wells. W. C. and F. E. Furnace for converting energy of 

fuel InU) force (P) 764 a 

Petroleum oils; Refining, fractionating, and reducing 

(P) 352a 

Welsboch Light Co. See Mayer, C 863 a* 

Wemplo, L. E., and American Zinc, Lead, and Smelting Co. 

Zinc oxide ; Preparing pigment (P) . . 380 a 

Wenbome-Karpen Drying Co. See Llppert, F. A 622 a 

Wendell. 0. A. Dryer ; Continuous automatic <P) . . 126 a* 

Wendt, 0. L. See Lamb. A, B 487 a 

Wener, N. H., and Svenska AktleboUgei Mono. Oaa- 

analysing apparatna (P) WA 

Wenger. P., and H. Vogelson. Ahualalum and Tanadlom ; 
Separatloii of — 


Want, F. A. P. 0. AeparpOfiM nigw; Oouiaa of the lor. 

motion of diastase by . . 

Werner. K. A. Ilutylamlne and a-dlbutylamlne ; Repara- 
tion of , Separation of aftphatlo amines by 

JlsatloQ . . 


lion of , Separation of aftphatlo amines by 

partial noutrailsatlon * • ; "''A 

Carbamldes ; Const Itutlon of . Iiitoractlon of 

nitrous acid and mono-substltutod 
paratlon of tllazoinethano, diazocthane. dia)ro*a- 
butane. and dlazolsopentane fn)m the rosiMJCttve 
0“A 

Weruer, K. F. Fcrrocyanogcn CA)inix»unds of metals, their 
bi'havlour t4>wnrda chlorine and bromine In AQUeoua 
solution, and lludr ai*pllcal lon in atialyllcal chonite- 

try 49** 

Werner. I*., and R. .Sidccr. liCa^l ; Method of rofinlug 

(P) .. 108a 

Wernicke, It. .sVc Ri lcbert, F, 4 

Wertenbruch. A., and harrowe Milling Co. Dryer (P) .. 805 a 

Wed. C. Grain ; Mt-tluxi and api>aratus for treating 

for tlic pi<-.>«rr\ iitlon thcrcot (P) .. .. 302A 

Wcjit. E. A., ntul K. K Parsons. Oil-gju priHlucer for usfl in 

iiitcriuil c<imlmHtion engines (P) . . . . . . 809A 

West, J., and S. Distillation of coal and like 

earlMiuaeeou;^ materials; De.structive - (P) .. 168A 

and W. Wild. Charging retorts or chambers for ilestrue- 

tlvn dlsi Illation of <'arlsmae«'ou.s mab'rlals (P) 246A 

Rct-<>rts f(»r iwc iu destructive distillation of coal and 

the like (P) •filJZA 

See (Jlovcr, S. .. .. .. 4A 

West. J. H, C<K)llng apparatus for Ibiulds and gases (P) .. 347 a 

Btcam ; Pnalucllon of from low-grade fuel. Dls- 


.. 715a 

cu.sslon 

. . 455a 

1 See British 

4r)riA 

’ West. P. (’. 11. 1 

. . 647a 

to 


1 W'c.stad, A. (}.. a 

TT 51a 

1 eulat Ing 


Wcsibury. W.. and L. H. Hkolton. Gl.asH furnace (P) .. 324A 

Westdeuts. riiomaspho.sphat-Wcrkc (tos. Are melting 

furnace (P) 831A 

Westell. F. J. 1>. Olson, JI. M 5i884* 

Wester, 1). II. Manganese salts ; Now reaction of and 

of oxalates . , . . . . . . . . • • 900A 

WesU^rbook. J.. and N. V, “ Technfuna." Drying goods 
such as wheat, fruit, vegetables, or fish; .MoUiod 

and apparatus for (P) *®8 a 

Westerberg, C. A. A. Ihilverlsed fuid or the like ; Firing 

with - 709 a 

Westercamp. G, Arc lamps (P) 317 a 

Western Electric (Jo. Ele(;tron-emlttlng cathodes for vacuum 

discharge tulx‘H (P) 225 a 

See Mulcolmson, W. J. , . .. o80A 

Western States Ma<hlne Co. See Gibson, A. 11 08CA 

Westln, P. Concentrating solutions ; Process of — — (P) 805A 
WeHtlngh»»utM? Eloctrl<! and Manufacturing Co. See (Jlmbb. 

L. 261a. 270A, 687a 

Se^. Colby. 0, A. . . • . • • • • 887 a 

See Coulson, J . • • • • 

See Denimlor, P. E. 

See Fortescue, 0. 1 ai G 5»7A 

See Kasley, A. i’ 762A 

See I.4»dotf, I. • • • 

See McCJoy. J. P. A t42A, 151 A. 472 A 

See McCulloch. J* J49A 

See MacGahan, 184A 

.See Moore, R. W. E 1114 

See Procter, J. H 866 a 

.See Reardon, W, J ^^4 

See Thornton. F.. jun 887 a 

Nee Trood. S. - 20A 

Wostlnghouse Lamp (^). See Hoyt. M. A 317A 

Westlnghouflo MeUllfaden »-lilhlampcnfal>rlk. Melting fur- 

mice with cruclble.s of quartz or quartz-glass (P) 422A 

Westllng, K. H. See. Andersen, C ^4 

Westly, J., and HullUdina Aktieljolag. Pneumatic con- 
veyance of materials to racUllurgIcal furnaces; 

Apparatus for (P) ®44 a 

Weston. D. B. Ckjntrlfugal-separator (P) . . .. 211 a. 489A 

Weston. F. E. See Fryer. P. J 178» 

WMt Vlrglol. Pulp aiKl Paper Co. See V- 

Nee SUtham. N ’ •• •• 469A 

Westwood. J. W. Distillation of tar and the like (P) . . lOlA 

Wetzel. N. C. See Hanzllk, P. J 844A 

Wever. E. E. PotJitocs ; Manufacture of readily digestible, 

preserved (P) 302 a 

Weylor, J. L. See Giolea. J 7 Ua. 7«4A 

Weyman, O. Gas purification with iron oxkle ; Secondary 

reactions of 818A 

Weyman, J. B. Burners ; Atmoapherio (P) . . . . 245 a 

Whalen* T. M. Steel ingota ; Method and apparatna tor 

forming ^ •Wa 

Whatnmogb. W. A. Olaaa tabing ; Apparatna tor matoi* 

factnre of artldea firom (r) 728A* 


80 


JOURNAL OF THE SOdETY OF CHEMICAL INDUSTRY. 


FAai 

Whe*ttejf, E., and Forth BrItWi Bobber Co. BaIUjod 

•Avelopei and the like ; Fabric for and method . 

of maoufacturfng and after-treating the flame (P) 2wJi 

Wheeler, A. 8.. and J. W. Scott. Juglone ; Halogooatlon of 

. Now type of naphthalene dyea . . . . 712 a 

Wheeler. L. J.. and H. It. Jlobblna. Oraphit/e ores ; Ck>n< 

centratlon of (P) 901 a 

Wheeler. K. V, Coal; Oxidation and Ignition of .. 65 a 

Kthane and air; Inllammalion of mixtures of 

- In a clo.sod veswl : elfects of turbulence . . . , 127 a 

Methane and air; Inflaiiiinatlon of mixtures of 


in a closed vessel 3 a 

Set Moflon, W 618A 

See Payraan, W 12ttA 

See Tldoflwell, F. V 614A, 67lA 

Wherry, K. T. Aldopontosefl ; Crystallography and optical 

proportion of three 86 a 

Soils ; Statement of acidity and alkalinity, with special 

reference to 648 a 

and li. Q, Adams. PInavordol ; Crystallography and 
optical prop<!rtlcs of the photographic sensitising 

dye 766 a 

Whlnyatcfl. L. See Ataek, F. W 320li 

Whipple, It. 8, Temperature ; Measurement of . . 267 k 

Whitaker. T. See Yeadon. J. A 892 a 

Whitby, 0, 8. IJevea brfuilleruie ; Variation In . . 954 a 

l^ubbor latex ; liaetorlal changes In . . . . 187 a 

White, C. If. Brass; llccovery^of from foundry ash 

and the like (P) .’{27 a. 044a* 

White, E. A. Iodine In nitric acid and sodium nltrato used 

for nitroglycerin manufacture 795 a 

White, E. C,, and 8. F. Acree. ludleators; The qulnouc- 

phenolatc theory of . licactlons <»f [)hcnoi- 

flulphonphthaleln and Its hromo- and nltro-derlv- 
atlves and their monoliaslc and dibasic acids . . 790 a 

White, F. 8. See Brown. W. A 62 1 a 


PlOB 

Wfohelluiai, H., and J. Aogerflteln. Ammoiriam componndt ; 

Beooverjr of from urine (P) 901a 

I Wlcben, B.. and others. Yttrium ; Separation of from 

I erbium ; the ratio £r,0| : 2 ErCIt llA 

j Wlchers, K. J. See Gurevich. 1. J 6141 

I Wichmann. H. J. Hlltner. R. S 695 a 

i Wlchura. W, Eckaino and some homotroplnea ; Pharm* 

j aoological properties of 698 a 

j Wlckel, F. C„ and W. I/)el)el. Potassium ; Production of 

I metallic (P) 910 a 

I Wicks. 0. II., and others. Pyrotechnic and like com- 

: positions (P) 698 a 

I Wldmer, F. See Karrcr. P 943A 

j Whiner. G. H. Water-softening material ; Method of 

I producing (P) 303 a* 

I Wledctnanu. E. Amnjonia ; Preparation of dry from 

nitrollm by means of superheated steam (P) . . 680 a 

! Wlogand, W. B. See Rleder, T. 11 *590 a 

1 Wicland, H. Trlphenylmethane dycstulfs ; Vat*Uke rcduc* 

j tion products of . . ’ 456 a 

1 Vats from dl- and trlarylmethanc dyestuffs ; Pre- 

I paration of fast (P) lOA 

, and E. Sukcliarlos. Nltroethylcno 478 a 

1 Wlclgolaskl. F. U. A. Electric arc furnaces (P) . . . . 424 a 

j Electric arcs ; Htretching nut double or multiple (P) 150 a 

Gases ; Process and apparatus for electric an: treatment 

I of (P) 150 a 

j Wlessmanu, il. See Ijcmmcrmann. 0 332 a, 432a 

I Wlester, S., and R. Weimer, Enamel oven (P) , . . . 142 a 

; Wigan, O. 8., and W. Grover. Aluminium alloys (P) . . 867 a 

j Wlgorsma, B. Gas Industry ; Pos.slblo developments In - — - 855 a 
j Wlggln, R. H., and H. B. Wlggiua’ 8ons (V). Wallcoverings; 

Process for producing (P) 769 a 

I Wiggins, 0. A. Water softening and purifying system (P) 961 a 


White, H. A, Gold ; Solubility of in cyanide solutloas 775 a 

Oxygen in working cyanide solutions ; Rsthuation 

ot 420 a 

White, H. E, lioather scrap ; Making composition from 

— - (i*; 112 a 

White, H. L. Sugar cauc juice ; Di'l/ormlnutlon of suspended 

solids In mixed 592 a 

Vegetable oils; Modification of cxnni^oslLiou of 

with special reference to Increasing uns^ituration 588 a 

White, H. T. See Tylor, J., and Sons .. .. 1H2a. 225a* 


White, J„ and K. W. Gray Paper pulp; Apparatus for 
oiwinlng up — — and rouiovlug ut^dcslrablc matter 

therefrom (P) 759 a 

White, J. M. Arsenical medical product and process of 

• producing same (P) 847 a 

Arsenical preparation ; Manufai turc of an antisy* 

phllltlo (p) 794 a 

White, R. H., and Norton Co. Alumina ; Pro<luclng 

crystalline (P) 500 a* 

See Norton Co. 223 a*, 255a*. 288a*. 46aA*. 400 a*. 579a* 

White, W. 0, See NoUon, J (;47 a 

White, W, P. Calorimeter ofhclency 201 a 

Calorimetric lag g2A 

Calorimetric methods and devices . . . . ’ o>a 

Calorimetric precision ; Conditions of , . .92 a 

Silicate sjxmlflc heats hoa 

Spcolflc Jjeat determinations at high temperatures . , 158 a 

Whitehead, R. L. Tin slllcofliiorlde ; Electrolytic apparatus 

for production of (P) 149 a 

Whltoley, J. 11,, and A. F. llalllmond. Acid open-hoarth 
furnace structure ; Action of iron oxides upon 

the 34911 . 772a 

Steel fAirnace ; Acid hearth an<l slag .. 18 Jr*307a 

Whltluun, F. E. Grlndlag sulUiblc minerals or materials • 

Machines for — (P) ’ 45 Qj^ 

Whitman, H. G. See Wiiitman, J. C «74 a 

Whitman. J. C. and H. G. Petroleum oil ; Filtratlou 

of (P) (}74 j^ 

Whitmore. F. C. Mercurials; Bibliography of literatuie 

of organic 

Whitmore. L, M., and others. Strap and harness leathers ; 

ElToct of grease on the tensile strength of . . 380 a 

Whitney, G. F„ and Whitney Yeast Corporation. Yca.st ; 

Dry and process of making same (P) . . 597 a 

Whitney Yeast Coriwratlon. See Wliltncy. G. F r)97A 

Whittaker. C. M. ” Dyeing with coal-tar dyestuffs *' . . 35 k 

Whittaker. B. Distilling the lower boiling constituents 
from oils and other like liquids ; Apparatus for 

(P) .. .. . .. .. .. 756a 

Whymper, E. Broad ; Conditions that govern staleocss 

In — 417 r 


Whyte, 8. Case-hardening (P) 42U 

Iron and steel ; Manufacture of (P) . . . , 371 a 

WIbaut, J. P. Sulphur ; Behaviour of towards 

J 4 ewbonooeous substances at high temperaiurea . . 31iA 
and A. otouel. Sulphur of coal, Inorganlo and oriole 
s^pbur of ooal and Its transformations daring 
the mMofacture of^ooke. BetermlnatUm w 
pyrites In coal . . 81U 


Wiggins* 8 ou3 Co.. H. B. See Wiggln. R. H 759 a 
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Wiley, J. A. See Kelley, Q. L 683A 
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Wilkes, G, B. Thermal conductivity of metals ; Apparatus 
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and others, SiHlium thiosulphate ; Determination of 

— and of compounds of other sulphur acids . . 82 r 
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reslof from (P) 

Wolff, 0. Waste producf/S ; Manufacture of useful aub- 
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for mucldncs for treating with Ihiuliis (P) 250 a 
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Wooldridge. II. 11. Brewing (P) 692 a 
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Woolner, H. See Jenkins. H. 0 462 a 

Wooster. P. L. Sugar juices or synijiB ; Proce-Hs for puri- 
fying (P) 550 a 
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pression for — (P) 491 a 

Workman. A. C. See Bear. F. K 734 a 

Workman, J. A. See Crot^lngor. L. A 17 a 

Wormald, L. K. .sVi? Eyre, J. V 335 a. 843a 
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oxides 
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Worthington Pump and Machinery Corporation. See 

Wolmor, II. W. 212 a 

WratbaU, T. See Jacobson, P, <^ 91 ^ 

Wray. B. Indophonlno reaction y 3 x 
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of with temperature 392 t, 413r 

See Kelvin. Bottomley. and Baird, LUl ’ 79 , Sa 

Wright. D. Furnaces; Liquid-fuel heated - (P) .. 397 a 

Wright, I. B. See Wright. P. ,372 a 

Wright, J. W.. and D. 11 Fuller. Porcelain glass jioU; 

Casting of 70flA 

Wright. L. E See Shult, F. T 85 a 
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metals and smelting ores (P) 372 a 
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Wright, R, K.. jun. Distillation (P) 800 a 

Wrlghl, 8, A. See Carter. J. E 732a 

Wright. 8. B. Cobalt silver ore ; Smelting and refining 

of 

StelUte (oobalt-chromlum-tungsten alloys) ; Production 

and usoa of 826 a 
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certain dry salts (P) 
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Fenugreek seed ; The proteins of 695 a 

SH|H)nla of fenugreek seinls 922 a 

Wurgler, J. See 8oc. of Chum. Ind. In Basic .. 894A* 
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principle of — - 790A 

Yamamob), Y., and others. Bean (lour ; Deodorising and 
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Yamuzakl, G. Electrolytic production of cau.stic alkali and 

chlorine by tlie mercury process 102 a 

Yanai.T. See Nihon Donki Kabu.shlkl Kaishu .. .. 527 a 

Yaneske, B. Acid oiKiii-hearth furnace : Deoxidation of 
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the — 637 a 

Yano, M. Dextrin ; Preparation of 24 a 

Yanovsky, K. See Sayre. R. 304 a 
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Yates, J. W. Soap lyes from waste fats ; Treatment of 04T 

Ycadon, J. A. Gas retort; Vortical (P) .. ., 665 a 

and T. Whitaker. Low temperature carbonisation (P) . . 892 a 
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mation of . Discussion . . . . . . 42 t 
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tanning extracts ; Procter-Hlrst test for . , 430 a 
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methoil to the general determination of . . 797 a 

Yoe, J. II. See Fleldner. A. C 652A 

Yorkslilro Dyeware and Cliomlcal Co. See Craven, A. B. 

IIOA. 263a 

Y'oslilJa, U. Methyl Red as a red-sensltiscr of the photo- 
graphic plate 28 a 

Young, Do N. W. B.. and Soap Works Equipment Co. Age- 
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tus for rapidly (P) 882 a* 

Y'oung. 0. J. Magnetising roosting of pyrites . . . . 725 a 

Young. J. See Carrutliers, J. H.. and Co 938 a* 

Yourlelf. V. G. Load ; Pro^iuctlon of spongy (?) . . 261 A 
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Zahlinsky, K. Dextrose; Volumetric determination of 


by means of hypolodite 957a 

Zacharias, W. Detlnnh^ process ; Cbloflae (P) ,, 79 a 

Zfinker, W. Sulphur dyestuffs; Structure of highly sul- 
phurised , / . . 2481 

Zahm. B., and^ others, FUter (P) 277 a* 

Zahm Manofaeturing Co. See Zahm, B. 277 i* 
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ZavelbeiiL A. Zlne; Prodoctioii of floe In muffle 

fornaoos (P) dlOA 

Zdobnkky. W. Sm 8tokia»a. J USa 

yvealley, A. T. S. Sm Groonwood. H. C 87T 

ZcUberg, F. 0., and E. I. da Pont de Xemoura and Co. 
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tratlnR (?) ‘285.i 
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highly viscous from oils of low viscosity (?) 246 a 

Zellkoll Gcs. Siring paper and pulp, and inunufacture of 
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Zellbtod Fabrlk Waldhof, and V. Hottpuroth, (Vlluliwe or 
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(?) 131a 

Zentralst. f. wlssensch.-tochn. Cnteni. (Jea. Ilcxametliylcne- 

tetramino nitrate ; ?reparati<»n of . Predjd- 

tation of nltrb! add from solution (?) .. 1)23 a 

Zerban. F, W. Colour of sugar producKs. particularly lli|Uors 
treated with decolorising Ciul>on ; .Nieasuriug 

the — - 4:12 a 

Decolorising carlwn ; Manufacture of from peat 

(?) KkSa 
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chloriile soltiMons ; KIcetndysis of . (P) Noiik j 

Alkali A./8 575 a j 

chlorides; Api>aratiis with horizontal diaphragm 

for electrolysis of . {(’) Norsk Alkali A. AS. U45 a i 

cyanamldcs ; Manufacture of alkali aalt.s or feitfll.Hcrs 1 

from — (p) Ileue and Van llaaren .. .. 577 a , 

cyaiddes ; .Apparatus for maiiufai tuie of . (P) 

Metzger, and Air Kcduction Co 631 a j 

< yunidcs ; Manufacture of — ■ , (P) Jacobs, and Air I 

Keductlon Co 681 a 1 

ryanides ; Manufacture of and separation of tlm 

same from alkali liydroxlde. (1*) Metzger, ami Air ' 

Ileducllon Co. .. .. .. .. 576 a 

cyanides ; Synthesis of from nitrogen, llara and ; 

llayashi 628 a 1 

hypocliloritc ; Determination of free alkali or alkali 

carbonate in presence of : I 

Afestrezat 662 a ' 

Philibert 662 a ! 

hypoelilorlto solution; Determination of free alkali j 

and alkali carbonate in — . Phllllxut . . . . 72 a 

hypochlorite solutious; Stability of — — . Fonzes- < 

Dlacon 360 a ] 

hypochlorites ; Constitution of . Justin-Milller , . 761 a j 

ic^idca; Action of chlorine on . Eae .. 11 a 1 

iodides ; Determination of small quantities of -- - — In I 

prcsonco of bromldc.s and nltrlU^s. Lnsaussc . • 899 a 

manganates ; Manufacture of . (P) Dreyfus and ! 

Bloch 764 a ; 

metals ; Manufacture of from their chlorides, 

(P) Freeman, and American Cyauamid Ck). . . 951 a 

methylsulphates ; Action of heat on . Ooyot 

and Simon 478 a 1 

nitrates ; Iron and oxygen as necessary agents for the 

reduction of . Baudlsch 320 a 

nitrates; Manufacture of by oxidation of ammonia. 

(P) Bensa 361 a 

nitrltea ; Iron atMl oxygen as necessary a^ts for the 

redaction of ny auto-oxhUsable compounds. 

Baoditch 320 a 

perboratM; Kaaafaotan of , Llebkneciit, and 

Boenler and Haaitadiet ClMsaM Oo 105 a* 


PAOB 

AlkaH-^« 

perearbonates ; Manufacture of . (P) Deutsche 

Gold- u. SIlbcr-ScheMe-Anatall , . . ,764 a, 8181 
permanganates ; Process for making alkali chlontios, 

hydrr)gen, and . (P) Brewster 286 a 

salts; Manufacture of from alkali cyanamldcs if 

and adds. (P) Ueno and Van Haaren . . . . 677 a 

salU in soil ; Inhibition of injurious effects of by 

stable manure, l>lpman and Gerleko . . . . 680A 

sulphonate ; MaiiufActure of having the properties 

of a di tergcnt. (P) Divine 47lA 

Alkallmetrie titrations in presence of alumina, Belluocl 

and Lurdit'sl 880 a 

Alkaline-earth met al mat<TiaI. (P) Bleoeker and others , . 728A 

metals; Manufacture of . (P) Bleeeker and others 728 a 

AlkuHiio-eiirth im thylHulpliates ; Action of heat on , 

Guyot and Simon . . 478 a 

nltratcH; Mnnufiuture of hydrogen sulphide and . 

(P) Da\is, Jim. .. 040 a 

Alkalinity; New scale for expres.slng Wherry .. 648 a 

Sulphite lcuen-deri\atl>e.s of trlamlnotriphenylmethsne 
as ri'ugi uts for and for dissociation of salts. 
Guareschi .. 552A 

Alkalis; Proiluetiou of in India . . .. .. ,, 305R 

Alkaloid in mrnraiui. Gbalteijl .. .. .. 90|t 

\\\ VvrdUti triiU’utnia Idxfovery of new' - .. 395K 

ot Ittopifriim thnlldroiih , Mlcioelki'mlcal reactions 

and localisation of the . Mlrande .. .. 197A 

Alkaloids of ('Act US) species, HpUtli .. .. 843 a 

Appliealiilitv of cuprammoiuum Kul|ihate to addimetrlc 
estimation of • by Falicres’ process, Kunz- 

Kraus*' and Blcbtci 7:i7A 

Application of Grlmbert and l>eelcrc's a)K>morphine 

reaction G) • Deniges 303 a 

of tlte betid nut. !■ reudenlierg , . . . . . 54A 

C'liungits in - duritig sterilisation. Zoecola 512 a 

einehona ; Himpici and tlielr dlliydro-derlvatlvcH. 

Uddelberger niul Jacobs ,. ,, .. 730* 

Determination of llapp .. .. 386 a 

Klleet of niant injury u|x)n - - ", Tunmnim .. 7 !JKa 

of Holarrhnia axtgulrngit. Pymau 231 a 

of opium; Maniifucfuro of solutious of the tsktal , 

(P) 8G*plmn . . , . 28 a 

of the iMimegranate tree. Hess . . . . 477A 

Precipitation of - by liquorice. IMenderlelth .. 886 a 

l‘roduc(lon of ■ iu India 300R 

Itapp’s metlKMi (or determination of • Dlotorlch 836 a 

Heac.tloii of tlie ferrl-ferrle reagent with -- -. Palot 55 a 

and tlie.ir salts ; Kxtraeting. puiifving, or " excluding “ 

. (P) Mo.vd 613A 

Alkylandno-oxyaryl comiKmnds ; Manufai ture of N-mono- 

-- . (P) 8o<'. Chem. Ind. in Itasle . . 848A, 020 a* 

CC'Alkylarylbarblturb* acids ; Manufai turo of easily 

Btdiiblo eom|s)unds of . (P) Holfmaun-La 

Itoebe A Go 233A 

Alkyl eldi>rid<‘s ; G.italytlc formuti in of • - frotn primary 

nleoliols. .S.'iii.itler and Malllie .. .. 605A 

derlvat ive.s of certain urumatie compounds ; Munu* 
faeture of N mono • , (P) Lapworth, and 

Is-,vinsti in, IJd 847 a 

ioilldes ; Pr'*paral Ion of • Adains and Voorheos 478 a 
A llophanie cKters for isolat ion and eharaeterlsation of alcohols. 

Behnl 439 a 

Alloys : 

(P) Ghnbb. jind Westlnghouse Kleotric and 

Manulucturbig Go. .. .. 26lA 

(P) Gooper Go. 542 a 

(P) Hadlield T 422 a 

(P) MaiiHR and others 328A 

(P) Kline 108 a 

(P) Mllllken G43 a. 780a 

(P) Iteardon, and West Inghousc Electric and 

Manufacturing Co 686 a 

(P) Poueliaiii 009 a 

(P) Van Amlmigh 422 a 

Bearing . (P) Berry 147 a ‘ 

Brigtit anncaiing of (]’) Mehiilz .. .. .. 91lA 

Casting, working, and oihor treatment of , (P) 

Mjickcnzle and Barclay 867 A 

Changi s in chemlial properties of by mechanical 

working. Tammann 826 a 

Coating metals, alloys, or other materials with protective 

roata of . (P) Vaugliu 20A 

Comparison of internal stralna of after quenching 

and nft-er cold drawing, Portevin 48 a 

containing lead, tin. copi)er, or antimony ; Heflning 

. (?) Stifd 79 a 

containing nmnguncBO. (P) Pouchain 90 Sa 

Determination of arsenic in Binder .. .. 108A 

Detenninatlon of tlic coinDressiblllty of at liigh 

pressures. Adams and others li5A 

Effect of work on . Kills 2 Wa 

Electric pnxiuctlou of ogvrbon-free . Nortdinip 777 A 

Electrical roslAtanco . (P) Williams .. 870A 

Electrolytic preparation of In the form of pasta 

or sludge. (P) Leech, and Slater, Ltd 876A 

Furnaces for making . (P) McOahan . . . , 188 a 

of great hardness. (?) Fuchs and KopieU .. .. 8104 

for bot*work articles. (P) Taylor 79A 

Isomeric . Tammann 8254 

Light for pprto subjected to hkh itmamlwcH, 

(?) PouehaUT ^ . . Ml4 



m 


JOURNAL OF THE SOdETT OF CSBGWCAL IHDUSmY^ 


yMinf i cto ra of 


riOB 


(P) Tbofehrn* »nd Light Metoli Co. .. 643 a 

«“<?) Turner »nd Blacinrell 2241 

JCinufAeture of - — from volatile sabsUnoee or meiila i 

end other moUla. (P) Burr 422 a. 828a* j 

ICunofaeture of white bearing containing lilicon. 

(P) Hauler 780 a i 

Method of melting . (P) Liasauor und Co., and 

Venator 424 a 

Noble-metal . (P) Dufoiir, and Marahall Field and 

Co 45 a I 

PreciouB-mctal . (P) Mowrey . . . . . . 79 a 

Prow?«8 for refining . (P) SUblllmeutI “ Blak 

Pouchain. and Poynettl 


of rare-earth metals ; Production of caatlnga of - 
(P) llirsch and others 


422a 


148a 

46Sa 


541a 


148a 


199a 


N-mono 


Recovery of . (P) Alexander 

refractory ; I'reatmcnt of . (?) Clarke, and Edison 

Hwan Electric Co 

rich In phosphonis ; Manufacture of — (P) Demm- 
ler, and Westlnghouao Electric and Manufacturing 

Co. 

Engt-realstlng ferrous . (P) RlchanUon and Rich- 
ardson 

similar to bearing metal ; Analysis of — Ocsterheld 

and Honegger . . 324^ 

Soft metal . (P) Brauchcr . . , . ” ’ ’ 686 a 

Allyl alcohol ; Determination of . 8tritar 

Allylamlno-oxyaryl rompoumls ; Manufacture of 

. (P) Soc. Chem. Ind. In Basle . , . . 926 a* 

Aliaco ; German potash undertakings In — - . . 330 r 

Output of potash In . . <><na 

Petroleum lields of — - . . ‘ ' ‘ ‘ 377^ 

Potash from - -- ;; eou. 80 r 

Potash works |n — - 

Present position of potash industry In — . Cameron 

Supply of iHitasli to France from 

Alsace-Lorraine ; Elfcet of cession of on (lermnn supply 

of Iron ore _ 

Effect of restoration of - — - on coal sutiply of France 
Industrial Importance of . . 

Alum ; MauuJ’acture of Iron-free . (P) l^alst and others 

natural ; rfoatmont of - (P) Barnett and Burgess 

Aloinina; Abrasive comiK)sltion containing zlrconla and 

. (P) Norton Co,, und others .. 

Alkalltnetrlc titrations In presence of . Belluccl 

and liUccbe-sl . , 

Amount of -- — in oils, fats, waxes, resins, and gums. 
Gonnermann . . 

Coating metallic objects which are iiarder than aluminium 

and have a higher melting point with . (P) 

Schiele und Bruohsulcr .. .. .. 016 a 

Electrolytic determination of Iron oxide and in 

Portland c^enuMit. Wolf 

-llme-magnesia ; 'I'he ternary system . Meissner 

-magnesla-Hlllca ; Th(^ ternary system . Meissner 

Manufacture of — ; 

(P) Betts .. 

(P) Dutt and Dutt 

(?) I,alst and others 

(P) McKee . . . . . . , ' 1 1 

ManufactAire of from clay. Gerber . . ! ! 

Manufacture of from clay and simllur matorialV. 

(P) Norske Aktlcselskah for Elektrokem. In<l Norsk 

industrl-Hy)X)ti>kl)ank 

Manufacture of aystalllne . (P) White and 

NorU>n Co ’ 5 qO^* 

Manufacture of sodium and ixitossium aluminates and 

carbonates. iwRasslum chlbride. and . (P) 

Dutt and Dutt 

Manufacture of stvjium and potas.'^ium carbonates and 
aluminates, magnesia, calcium chloride, and 

(P) Dutt and Dutt 

Production of from hibrodorlto. Goldschmidt aiid 

Goldschmidt 

See alto Alumliilura oxide. 

/3-Alumlna ; Manufacture of refractory products containing 

. (P) Saunders and others . . . . . . 400 a* 

Aluminium ; Action of ammonium nitrate solution on 

Prldoaux and Caven 354R 

alloys for aeroplane engines. Lea . . . . 370 a 

alloys ; Analysis of . Travers . . . . ! 107 a 

alloys ; Heat treatment of . Grard . . . . 907 a 

alloys ; Manufacture of : 

(P) Clarke md Gregg 807 a 

(P) Gardner 19 a 

(P) Hall, and lU^lls-Royce, Ltd. . . . . 328 a 

686 a 

(P) Mason 686 a 

tp) Naish :: :: 728 a 

(P) Pouchain 909 a 

(P) Rand and Vautln . . ] 226 a 


47R 

397r 

437r 

8r 
9r 
24 7r 
402a 
12a 

223a* 

880a 

720a 


636a 
820 a 
M20A 

4I4A 

74a 

462a 

175a 

7C1a 


704a 


323a 


323a 

439R 


961a 


(P) Todesoo 

(P) Wigan and Grover 867 a 

alloys ; Microgri^hy of . Hanson and Archbutt 269 a 

and its alloys ; Process for rendering more durable 

(P) Cowpe^Colea 

and ita alloys ; Solder for . (P) Leopaid 

alloys} Technical . Schulx .. 

^103^ ; T^ps^ of osrtain — Quillet and othen 


‘bronsM } B<J ation oLg^erostructure to phase chanssi 
in hea^tnatod SsJdall and^BorvHt^^? 77(U 


779a 

sezA 

5844 

7764 


Alnminlaiit—eonf, 

MetalUnd. 

Schlds u. Bmehsaier a74A 

colls; Msn^acturo of . (?) Spealalfabr. ft 

Alttmlnl^-spuJen vl -lettongsn 644 a 

*ttch as sheet Iron. 

(P) Llppmann , , , , 729 a 

Determination of in steel. Johnson . . * * 5374 

dust explosions. Bauer .... * ‘ geSA 

~ •• 

food containers oniJ 

Furnaws for re-fusing and refining’ -! ’ (P) b’lton .’ ! 224 a 

Impurities in and purification of commercial 17 a 

industry in Germany ’ ” 4i8j 

Influence of on the germination of seeds 

development of plants. Stoklasa and others .. 118A 

Ingot : Metallography of . Anderson . . . 776 a 

and ntermodlate products; Treatment of clay or 

aluminium compounds for production of fP) 

Welford .... «si 1 

from labradorlte . ’ ’ ayt 

and Its light alloys . . , . . | ' “ 503. 

Morica ] ' [ ' ' ’ * 43^ 

and iU light alloys with copper and with magnesium ; 

institution of . Morica and others . . 776A 

Metallography of . Anderson 289 a 

Micrography of Hanson and Archbutt !! 259 a 

plant of the Llektromotallurgische Werke, Horrem. 

Allm.'ind and Williams . , , , . , 303R 

Printing on — (P) MacGahan, and Wcstlnghouse 

Electric and Manufacturing Co 184 a 

Presence of a.s a reason for the dllTerence in the effect 
of ^-called acid soil on barley and rye. Hartwell 

and Peml)er 112 a 

Process of soldering , (p) Alexandre, and Moll et 

Recovery of from aluraluluin chloride.' (P) Weaver 

and Weaver (V> 8'’5 a* 

Reduction of metallic sulphides by — Parra vano 

and Ago.stlni 539. 

Separation of vanadium and . ” Wenger arid 

Vogelson .... aoni 

.Solders for - - ■ ' ’ * *’58)4 

iernary alloys of — with magnesium aud copirer, 

. . 777j^ 

Jreatinciit of readily oxldlsablc metals with (PI 

GciU'ral Kleetric Co ’ . 327 a 

-uranium alloys. (?) Vogt, and Standard Chemical c’o. 54lA 

waste , Employment of In manufacture of oxplo- 

^ves and for other purposes. (P) Vautln. and 
Produce Mortgage Trust . . . , 468 a 

•zlncM^)pper alloys. (P) Stock und Co. . . 8(19 a 

Aluminium acetate ; Behaviour of ct)tton-wool towards 

r)ur8t . , , , ^ ^ ^ ^ O'^0A 

carbide ; Manufacture of . '(P) Standard ”oil Co’. 

and others 175 A* 

-casein oomisjund ; Preparation of a watcr-soluhio — i-’. 

(?) Wtllflng Qor. 

chloride ; MamJfactur(^ of : 

(P) Abbott, and Gulf Refining Co 630 a 

(P) Dutt and Dutt .. .. .. ” 22lA 

(P) Elui? and others . . . . ’ ’ oJOa 

chloride ; Process of producing and separating silicon 

tetrachloride and from day. (P) Weaver. 

and Weaver (’o. .. , 416 i* 

compounds insoluble in water ; Manufacture 'of i-' 

(P) Kaufnmnn ' 9264 

comiMjunds i)oor in iron; Manufacture of . (P) 

Norske AktiesoLskab for Elektrokem. Ind... ’ 133 a. 600a* 
compounds ; Treatment of for production of alu- 
minium, Intermediate products, and bleaching 

powder. (P) Welford.. .. .. 

hydroxide; Apparatus for production of — i-. (P) 

bherwin, and Aluminium Co. of Amcrlc* .. 818 a 

hydroxk c ; Disperse . KohlsehUtter . . . . 174 a 

hydroxide ; Drying and calcining . (P) lonldes. 

jnn. . . , , ^ ^ ^ ^ ^ ’ 7 j9^ 

hydroxide ; Manufacture of ammonium sulphate and 

pure . (P) Larson and Bergman . . . . 322 a 

hydroxide; Solubility of . Archibald and 

Habaalan 

nitrate ; Manufacture of from clay, argillite, and 

Vvi Hydio-Iiloktrlsk 

Kvadstofaktieselskab . . 253A 

oxide ; Manufacture of . (p) Shcmln, and Alii- 

minium (/o. of America .. 8I8 a 

oxide. See aUo Alumina. 

-potaMlum silicates ; Process of decomposing (P) 

Scholcs. and Fry Glass Co. . . 7191 

-pot^lum silicates; Process of treating (P) 

Eberhordt ® ' 930 . 

-sodium chloride ; Manufacture of . (P) Dutt and 

• • • • • • . . . . . . 221 a 

sulphate ; Acldlraetrlc analysis of liquids ob^ed to 

. Belluccl and Lucchesl .. 628 a 

sulphate. Manufacture of powdered . (P) Muth 90U 

Aluminosilicates ; Behaviour of alkali at high tempera- 
tures. Leltmeier , , I744 

Aluminous abrasives ; Manufacture of . (P) Sannderi 

and oth^ . . , . 255 a* 2ma* i6AA* 579 a* 

earths; Treatment of -—I. (?)UmI^ 

«l«ocn ooBteat ; of — 1., 
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HuSS Bttd arbortndttmCo 68U 

(P) 8MUid«rf, And Norton Oo. . . 678 a* 

y«^tAr| Aia ; Purifying from sUIca. (P) McDowell 

ud othen 286 a 

productA : Kefr»ctory properilM of . Lo Chateller 

and Bogltch 768 a 

Alonlte ; Appnratas for calcining . (P) ChappeU . . 945i 

Process for treating . (P) Cross and Thwing . . 463 a 

Purifying from silica. (P) McDowell and others . . 286 a 

Utilisation of . (P) Moldenko 12 a 

Alunogeno ; Treatment of . (P) Barnett and Burgess 12 a 

Amalgams ; Gold . Parravano 42 a 

Amatol ; Disposal of waste 89R 

Amber, imitation ; Composition of for mouth pieces of 

tobacco pipes, etc., from a hygienic point of view, 

Tarugi anu Cioni 427 a 

America ; 31arketa for soda products In Latin — , 74tt 

American aiemlcal Society . . . . 45 r. 180r, 290r. 395r 

American Dyes Institute 92 e 

American Kogincering Standards Committee . . 246 r 

American Institute of Baking 437 r 

Amides ; Action of manganese dioxide on with a view 

to use of this dioxide as a fertiliser, l^^ncini and 

Pleri 191 a 

Aminos, aromatic ; Methylatlon of . Morgan . . 25 5T j 

Manufacture of . (P) Rlntoul aud others 600 a, 667a 

Manufacture of condensatioa products of formaUlehyde 

and primary aromatic for production of azo 

dyes, (P) Nastukoff and Croneberg .. .. 37 a 

phenolic; Arseiiotungatlo aud urwmotungstoinolybdic 

complexes as reagents for . Gugiiulmeili .. 65 a 

Protelnogenous . Kocsslor and Ilanko . . . . 27 a ' 

Separation of aliphatic by partial ncutrallsutlon. 

IVerner 844 a ' 

Amiuo-acld nitrogen ; Determination of In soup tab- 
lets, etc. OrQnhut 788 a 

Amluo-acida ; Acldlmctric titration of In prosoneo of 

alcohol. Binkner 595 a 

from casclnogcn. Dakin 190 a 

ldcutlti<»tlou of uramlno-aclds in presence <»f . 

Rohde . . . . . . . . . . . . . . 65 a 

In wine aiid their biclogleal sigjdflcanoe. Uarluo- 

Canlna 958 a 

ay-Amlnoalcohols with secondary tilcohol function. Fournenu 

and Bainart-Lucoa 095 a 

2-AmlnoiUithra(iuinom5 ; Manufacture of . (P) Gcigy 629 a 

p-Amluoazobenzeue ; Titration of . Ndtzcl .. .. 712 a 

p-Amlnocurvacrol, a new photographic <leveloi)er. hubs . . 795 a 

Amlno-compoiinds ; Benzoylatlon of organic - — . (P) 

KevciUin, and Newport Chemical Works.. .. 3bdA 

comiioumls ; Manufacture of suits of (uganlc . (P) 

Morris and Co., and Morris . . . . . . . . 760 a 

Amlnotlavones ; Synthesis of . Bogort and Marcus IC8 a 

Amlnonaphthoi derivatives ; Uroldos of . (P) Hoymanu 

and others 000 a 

p-AmIuophenol derivatives; Determination of by 

nypochlorous acid. Powell 117 a 

Aminosulphonlc adds ; Preparation of by the aid of 

fluorosulphonatcs. Tranbc and Urehuier .. 695 a 

Ammon powder ; iSfanufacture of — . (P) Uherhesslsoho 

KaJk- und Stclnlod. Ges 879 a 

Ammonal ; Analysis of . Wogrlns 927 a 

Ammonia ; Absorption of in conccntraUnl magnesium 

ciilorlde solution. Niggcmami &32 a 

Absorption of by means of sodium blsulphate. 

Fischer und Nlggemaun 632 a 

Absorption of by superphosphate. Brloux .. 381 a 

Activation of catalysts in the synthesis of . (P) 

Maxted aud Kldsdate 635 a 

and air mixture ; Process of forming — , (P) Jones, > 

and Semet-Solvay Oo. 676 a 

albuminoid ; Test for . Cooper and Heward . . 436 a 

Burner for oxidation of . (P) Maxted and 8mith . . 817 a i 

Catalytic oxidation of : 

(F) Maxted and Smith 676 a 

Pascal and Decarri^re 860 a , 

Catalytic oxidation of to nitric acid. (P) Henwood 029 a 

Commercial oxidation of to nitric acid. Parsons . . 497 a 

and its compounds ; Manufacture of from carbides. 

(P) Slocum 818 a ! 

content of gases and wRste liquors ; Apparatus for 

measuring and continuously recording the . 

(F) Reiueke 893 a 

Conversion of synthetic into a solid product for 

agricultural purposes in conjunction with produc* , 

tfon of sodium carbonate. (P) L'Air Liquide . . 690 a 

Data on platinum gause used as catalyst for oxidation I 

of . ^mpbell ilOA 

Determination of in aqueous products of distillation 

of shales, lignites, and coals. Nloolardot and 

]^iirier 708 a ' 

Determination of m ammoniiUD diloride I 

Anger 188a | 

yilfew W8A 1 

Detemloation of some pbyilcnl oonstents of > _ i 

^ BnlbDUd 2S4A 


TMM 

^“*De2wrm!nI!tion tna iepirnttoB of pyridine and — 

Prldeanx .. 

Disttilatlon and nwovery of from ammontooai 

liquor. (P) WUlon .. ; 

dfaUllaUons; Scrubber for . 

E0ect of phosphine and hydrogen sulphide on oxidation 

of to nitric acid. Taylor and Capps , , . . 1884* 

Extraction of from gases and vapouM, and pro- 

duotlon of nitrogen compounds. (P) Peasa . . lOtA 

Extraction of from lluuld manure. utIto. and otter 

ammoularal ii(|uids. I^mracrmann and Wlossmann 3a»A 
•fixing capacity of calcium sulphate. Boar and Worn- 

IDAll »• •• •• •• ** iwwA 

Formation of* by the electric dUchargo. Briner 

and Boerluss • • • • 

Formation of at high tcmjwraturcs. Briner . . 8J4A 

Increasiug the ylehl of from coal ., .. oSll 

Increasing the yield of In coal distillation. Hommer 850A 

Increasing the yield of In gaslfloatlon of alr-drled 

fuel. (V) Orethe 820^ 

Influonce of diminishing the pressure on formation of 

by means of an electric arc. Briner and 

Baerfuss • • 878A 

Interaction of with sllleoformic acid. Schwars .. 8 Wa 

li(|Uor ; Analysis of . . • . • • 7161 

Ihiuor; Determination of carbon dioxide in coke-oven 

. Bllpert MSA 

liquor ; Determination of cyanogen comjwunds in 

ctmeentruted . Sidc^lmann and Wood 22R, 43T, 369T 
liquor : Dint illation ami recovery of ammonia from 

. (P) Wilton 12 a 

Manufacture of 

(D OderlxTg and others .. .. .. B36A 

<P) I’arso ns and others .. .. .. .. 680 a 

(P) ’j’uylor and Rimpp, jun. .. .. 818 a, 946A* 

Manufacture of alkali nitraUm by oxidation of . 

(P) Bensa .. •• -• 861 A 

Manufacture of from atmospherio nitrogen : 

(P) lluHlup and (iilihrlst 029A 

(P) Venin. Uhom. Fnbr. In Mannheim .. 462 a 

Manufacture of - • frr>m calcium cyanamlde, (P) 

Norsk Hydro- ICIektrisk KvacIstofakMcaehkab .. 322 a 

Manufacture of - from cyanamldes, (P) Elbort, and 

American tlyanamid Co. . . .... , . 765 a 

Manufacture of evanogen and — — . (P) Btarke, and 

Balfour tbithilo Investment t:o .. 676A 

Manufacture of cyanogen compounds and . (P) 

801A 

Manufacture of didergentH txjrrtalnlng from ammon* 

liiin Baits, (P) Jicckt 21 a 

Manufacture of dry from nltrollm by means of 

superheated sU’-am. (P) Wlcdinnann .. 

Manufacture of fi rtlllsi’rs rrom . Bosch . . . . 191A 

HL'iiiufucture of gas and from coke derived from 

low-tcinperatnro carlH)nlsatlon. (P) Idraberg .. 800 a 

Manufacture of highly wmeentrated nitric acid from 

. (!•) .Miixted M9A 

Manufacture and pnrillcation of (P) Ijindls, * 

ami American ('yanambl Uo. .. .. •• 862A 

Method of hydrolysing (;j’anide to - - (P) Hidden, 

and Nitrogen Pniducts ik) . . •• •• 68lA 

New method for Hyntlujsls of ™ . Hampel and 

Ht^lnatr . . . . • . • . • • • • 72 a 

nitrogen ; iodometric determination of in fertilisers. 

.SclioubMi and Tulnzlng 838 a 

Oxidullon of - - : 

(P) Goold-Adanw ami others 499A 

(P) Partington and Itldcal . . . . . . 768A 

(P) Thorssell and Lunditu 134A 

(P) Tonlolo •. »'i8A 

oxidation ; Analytical method for determining cfllcloncy 

yf , tJalllard . . . . • • 860 a 

Oxidation of to form nitrogen oxides and nitric 

acid. (P) Jones and Parsoirs 8i7A 

Oxidation of to nitric acid. Landis . . 410 a 

oxidation process ; Determination of yield In the . 

Baumann . . . . . . • • • • 717A 

Precipitation of by means of carbon dioxide. 

Fischer and Illlpert •• 882 a 

Pressure (uruacos for use in synthesis of . (P) 

Maxted and Smith ; „ 

Process of regulallug oxidation of . (P) Rablnovlt*, 

and ElJls- Foster Co 876 A 

in produccr-gos. Ovltz • . 

Production of — from crude calcium cyanamlde 
and the time yield under various conditions. 

Grahmann •• •• •• 172A 

production by gasification of coal and coke in presence of 

steam and air. Salmang . . . . 458 a 

Purification of . (P) Elbert, and American 

Cyanamld Co 765 a 

Iteoovcry of . (P) Davis and Bryan . . . . «46 a 

recovery from coke-oven gas ; Krtccts of . Smith 65 a 

recovery from coke-oven gas; Waste liquor from . 

Marsson and Weldert 

recovery ; Direct in gas works . . . . • 877 b 

recovery ; Formation of Prussian Wue in — — , Thna 716 a 
• recovery plants ; Kcplacement of lead in Than 761 a 

•recovery process : 

(F) Becker, and Koppers Co 6801 

(P) Van Ackorn, and Koppeni Oo. *. «« 6801 

Saoovery of from pfodnoer-gaa. I^mn and 

Mamb^ •• 


681a* 
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AmmonU—ODfU, 

BeittlU obUioed In long period working of /* M*gu 

prooeM. with recovery of . Pott nnd Dole^y 

Siinwtitneoiu recovery or ealphtir nnd In carbon* 

Uatton of coal, Bortelsraann . . . . . . 

Sulphate of . See Ammonium sulphate 

Synthesis of : 

(P) MaxtfHl 

Maxtoil • • • • • • • • • • 

Synthesis of at high tempt^ratures. Maxted . . 

Synthetic pro<luctinn of : 

(P) L'AIr Llquldc 

(P) Maxted 

Treatment of liquor from olanta for purifying gases 
■* ; llko for recovery of . 


. Dawson 
Lleso . . 


from producers or the 

(P) Holmes 

Utilisation of nitre cuke in fixation of 
washing of gas ; Present praeilcc in - 

Araraonlacal liquids ; Kxtractlon of ammonia from . 

I/emmermanu and Wiessmann 

liquor. See Ammonia liquor. 

liquors; Distillation or treatment of . (P) Wyld 

Ammonlflciitlon of manure in soil. Conn and Bright .. 

Ammonium bromoplatltuite ; Solubility of - - Archibald 

and Kern 

carbonate ; Presene.o of — — In evaporator condensed 
water of cane sugar faet-orles. Van dor Lindon . . 
chloride solutions; liimilsiticatlon of — ~ in kerosene 

by means of lampblark. .Moore 

chloride ; Volatilisation of at dilferent temperatures 

Auger 

chloroiridato ; Solubility of — — . Archibald and Kern 

chloroplatlnato ; Solubility of . Archibald and 

Korn 

compounds ; Manufacture of . (P) Taylor and 

Knapp. Jun «18 a, 

compounds ; Manufacture of calcium pho.sphate and 

from .sewage, (lonne , . 

compounds ; Process for oxlJLslug . (P) Thorssell 

and Lundf'u 

compounds; Recovery of from urine. (P) 

Wichclhaus and Augerstein 

cyanide , Uonverslon of Into thiocyanate by 

digestion with [Kjlysulphlde. Splelmanu and Wood 
nitrate; Coating ~ — with nitronaphthalene. (P) 

SnoUlng 

nitrate ; Determination of chlorate and perchlorate 

In . Wogrlnz and Kub<‘r 

nitrate ; Determination of pyridine in . Ladd 

nitrate ; Eitectlng and controlling crystal I Isat ion 

of . Bolling 

nitrate ; Evaporation of concent rated solutions of 

: vapour prc.ssurc.s, lieats of solution, and 

hydrolysis. Pridcanx and Cuven 

nitrate os fertiliser 

nitrate us fertiliser ; Use of . Kiissell . . 

nitrate ; Freezing point and transition temperatures 

. of . Lowry and Early 

nitrate ; Hydrolysis of in glass and in presence 

of iron and alumlniniu. Prldeaux and Cavon .. 
nitrate; Manufacture of - 

(P) Bailey and oUiers 

(P) Freetl* and Cocksedgo . . . . 499 a, 

(P) Giddeii 

(P) Landis, and Anierloan Cyanamld Uo. .. 

(P) Rivett 

(P) Tyrer 

nitrate; Manufacture of from ammonium bi- 

carbonate or tile components thereof and sodium 
nitrate. (P) Fleet h and iJocksedgo 
nitrate ; Manufacture of non- hygroscopic — for 

use ns ferllliser. (P) Badische Aulllu und Soda 

Falnlk 

nitrate ; Non-conducting coaLlug for proteellng pipes 

etc., from action of . (P) I.Kmsdale .. 

perchlorate ; Manufacture of : 

(P) Aanenseu 

(P) Bnllev and otliers 

(P) Collett 

(P) iiO Sueur 

polysulphldo solutions; Fungicidal properties of . 

Kyro and others . . . . • • • • . , • • 

IKilysulphlde wash; Destruction of powdery mildews 

by . Kyro and others 

salto ; Action of in plant physiology. Siklerbaum 

salts ; Inauonco of dilferent — on precipitation of 

magnesium hydroxide. Brunner 

•aits ; Manufacture of dotergeuta containing ammonia 

from (P) Heckt .. , . ■ - . . 

•alts ; Manufacture of — - from gas liquor lu small 
gas works 

Frlese „ 

Holneken 251A, 

•alts • Manufacture of using silicon compounds, 

alkaline earths and nitrogen. (P) Ver. Chem. Fabr. 

in Mannheim 

•alts : Use of in brewing. Schwclzer . . 

•Uieate. Schwarx 

■ulphate ; Direct process of making in gas works 

sulphate ; Manufacture of : 

(P) Ltnder 

(P) Oakbank OU Co., and Wlshart .. .. 

(pUbeard^ A. • 

(P) Bperr, fun,, and Koppen Oo ' 

(P) WUton 
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2131 


A80A 

944a 

219a 

718a 

718a 


620a 

98T 

277a 


680a 

431a 


650a 

525. i 

13:U 

40a 
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940a* 
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369T 
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408a 


35:{T 

108K 

228a 

435r 

354t 

719a 
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253 a 
»18a 
764 a 
414a 


253a 

298A 

312 a 

9i5A 
41 4A 
500 a 
76A 

843a 

335a 

607a 

461a 
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628\ 

628a 


535a 

433a 

498A 

708a 

5361 

6801 

780l« 

6201 

4991 


Ammoniniu— eenl. 

sulphate; Manufacturo of neutral . (?) Linder 

sulphate ; Manufacture of nitric add and . (P) 

Cocking and Kynodi, Ltd 860i, 

sulphate ; Manufacture of pure ahimlnium hydroxide 

and . (P) Larson and Bergman 

sulphate ; Manufacture of sodium carbonate and 

from sodium blsulphate. (P) Vis 

sulphate and muriate works ; Report on by the 

Alkali Inspector 

sulphate ; Order regulating prices of . , 

8ul])hate ; Practical experience in manufacture of : 

Kr&mor 

WolIT 103 a, 

sulphate pro<luctlon In Germany 

sulphate ; Recovery of . (P) Becker, and Koppers 

Co 

sulphate saturators ; Testing lead for . Thorp 

sulphate ; Setting of mixtures of superphosphate and 

. Fow'weather 

sulphate ; 8upi>ly of — 

sulphite compouuds of azo ilycstu(f.s ; Manufacture 

of and of lakes tlierefroni. (P) Brass 

superphosphate. Brioux . . 

thiocyanate ; Csmvtwsjon of ammonium cyanide Into 
— - by digestion with polysulplilde. 8pIolmann 
und Wood 

Aynorphd frtdlcma ; E.ssentlal oil of , Shinosakl and 

Jloslilno.. 

Seed oil of . Nakatogawa 

Amyl acetate and Its homologues ; Manufacture of 

from chloro-hydrocarbons of the paralfln scries. 

(P) Oberfell and others 

Amyl alc^ihol membrane ; Eciuilibrlum across an . 

Garner and Donnan 

Preparation of tertiary . Adams and others , . 

Amyla.se activity of fresh and dehydrated vegetables, Falk 

and others 595 a 

Amylases; InHuenco of hydrogen-ion concentration on 
enzymic activities of throe tyi>ical — . Sherman 
and others 229A 
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286a 

350a 

HOT 

212R 

943A 

381a 
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27 a, 
21a 


435r 
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.\mylcno ; Preparation of — Adams and othqrs 
Anai.sthetlc, local ; Benzyl alcohol as . . 


5991 
229R. 

j Anivsthetlcs ; ay-Amino-alcohols with secondary alcohol 

function as — — . Foiirncnu and Ramart- Lucas 095 a 
A nalgo.sics ; Manafacturo of • - (P) Thorp . . . 28 a 

Auaiysi.s ; Antl-suck-back device api)Iie.ablc to evolution 

methods of -- — , Robinson 880 a 

bioeliemleal ; Precipitation of proteln.s by ammonium 

sulphate in . Hollande 604A 

! clcctni-chemlcal ; Apparatus for rapid . King 605 a 

, eleetro-tltrlinetric ;' Elicct of dilution in — . Freak 119 a 

gastric; Apparatus for rapid Miller .. .. 929 a 

Kinetic , Trautz 73A 

1 Met 1 1 of tissue applied lo posterior and anterior 

; lolxis of cattle pltultarles. Mac Arthur .. .. 798 a 

Mlcro-eloraontary . DJepolder C64 a 

Micro-elementary organic . Muller and Wlllcnhnrg 443 a 

Mlero-ehuneniary of organic substances, Dubsky 236 a 

Miero-elemcutary of organic comiH)iinds containing 

sulphur, halogens, and oxidised nitrogen. Grinacher 2351 

micro- ; Practical application of quantitative — — . 

Streblnger and Radlberger 556 a 

Notes on chemical standards and their bearing on the 

uulflcafion of . Ridsdale and Itidsdalo .. 16T 

Refractoractry and its aiipllcatlons in technical . . . 139 t 

spectrum ; Quantitative determination of constituents 
of molten steel and other molten matisrlals by 

means of . (P) Uorsalll 504 a 

Use of freezing iwint determinations in (quantitative . 

Fawaltt 061 a 

Various apj)l legations of pyraraldono In . EschaVch 663 a 

with X-rays ; Chemical . Hull ,. .. .. 061 A 

An'lropogon Sonjhum as a malt substitute 163 r 

as a subst itute for barley In malting operations. Vis- 

wanath and others 382 a 

Anemometers. (P) Starling and Hughes 798 a 

.Unglo-Perslan Oil Co. ; Government purchase of shares in — — .*480R 

.\uhaline. Spilth 843 a 

Aniialoulum alkaloids. Spilth 843 a 

Anhydrides ; Manufacture of organic acid . (P) 

Durraas, and Boako, Roberts and Co. .. 739 a, 846a 

Anhydrite ; Manufacture of a binder for mortar from . 

(P) Hartnor 905A 

Anilides of a-bromodlcthylacetlc acid ; Manufacture of . 

(P) Thorp 28 a 

Aniline ; Determination of in dilute aqueous solution. 

Christiansen 756 a 

vapour ; Malignant bladder swellings caused by , 

Nassaucr 922A 

Aniline Black ; Production of upon vegetable textile 

fibres, silk fibres, or mixtures of same, (P) Calloo 
Printm* Assoo., and Poomeaux . . . . . . 460 a 

Aniline hydroeblorkle ; Mnnufacture of . (P) Ahhua* 

and Dn Pont do Nemours d Oo. ,i .. .. 529 a 
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Animal earcaaea; Apparatus (or ntlHsatlon of for 

reooTory of glue. fat. etc. (P) Ooslar . . 189 a. 880a 

caroaaaa ; Utilisation of , lYabot . . 196 a 

subetanoes; Apparatua tor treatment of for re- 
covery of glue and fat. (P) Ooalar 23 a 

eubatanoea; Determination of very small amounts of 

ealcium, magnesium, and phosphorus in . 

DIenea 743 a 

tUiSttcs ; Determination of gold In , Catlwell and 

Lcavcil 159 a 

tissues ; Determination of lead In . Denis and 

Minot CdSA 

Animals; Fluorine In . Stolnkoenlg 431 a 

Anions ; Indirect electrolytic determination of without 

platinum electrodes. I.aaala . . 39lA 

Annealing apparatus. (P) Topley and others . . . . 728 a 

furnaces. See under Furnaces. 

ractnl bars, tubes and the like ; Furnaces for . (P) 

KUblg. and Hackethal-Draht und KalM lwerke . . 827 a 

mctwl wire by electricity. (P) Alexander and others . . 100 a* 

metals. (P) Bennett 140 a 

of metals and alloys; Bright . (P) Scluils .. Oil A 

processes. (P) Topley and others . . . . . . 728 a 

Anodes ; Method of handling In electrolytic zinc ImtliS. 

(P) Stuart, and Electrolytic Zinc (i) 425 a* 

of solid manganese dioxide ; Manufacture of - - (P) 

lluth, and Siemens und Halske :i77A* 

for use In electroplating. (P) Schledom OOOA 

Anthocyanins ; Colour variation In . Slilbati and 

otliers 217 a 

Anthracene ; Manufacture of hlgli-pcrcentage . (P) 

Soc. d'Eclnlrage, Cliauflago. ct Force Motrlco . . 364 a 

Process of treating crude . (P) liowns, and Barrett 

Co 520 a 

Solnbilltlejj, separation, and puriflcailon of carl)a*ole. 

phdnanthxene. and . Clark 247 a 

Anthracene dyestuffs : 

Alizarin and Its substitution products ; Cldorlnatlon 

Qf ^ (P) Holliday and Co., and Law .. 457A 

Dibenzanthrone dyeatutls ; Manufacture of vat . 

(P) Perkin 458 a 

Jndanthrenc ; Manufacture of : 

(P) Morton and others 4(»0 a 

(P) Perkin 458 a 

Indanthrene ; Manufacture of chlorinabnl derivatives 

of . (P) Cos. fOr Chein. Ind. in Basel 130 a, 804a* 

Manufacture of vat : 

(P) Kallschcr 130 a 

Meister, Lucius, n. Bruning .. .. 37 a 

Purpurfn and slinllarly oxjnstltuLcd anthraqulnonc com- 
pounds ; Chlorination of . (P) Holliday and 

Co., and Law 457 a 

Anthracite ; Method and apparatus for burning in 

any existing furnace or automatic stoker. (P) 

Boizard 214 a 

Anthraquiuone compounds ; Clilorlnation of . (P) 

Holliday and Co., and Law 457 a 

derivatives; Manufacture of . (P) Kallschcr .. 130 a 

•Manufacture of . (P) Conover und (Hbl)8 . . . . 405 a* 

Purification of commercial . (P) iicwls and Glbhs i 

280a. 400a* 

aeries ; Manufacture of condensation products of 

containing nitrogen. (P) Me|gter. Luflus, u. 

BrUning ^76 a 

Anthrax ; Formic acid and mercuric chloride treatment of 

liides infected by — . Cegenitauer . . . . 429 a 

/3-Anthrimidcs ; Manufacture of . (P) Hclstcr, Lucius, 

u. Brilning 37 a 

Anthriseus eylvestris root ; Utilisation of (Vdin . . 382 a 

Anti-bodies ; Separation of from blood of immunised 

animals. (P) Biicher 848 a 

Antibolin of yeast. Vahlen 922 a 

Antlfoullng and antiseptic composition ; Flexible water- 
proof . (P) Kelly 848 a 

Antifreozing solutions. (P) Keusz and others . . . . 937 a 

solutions ; Corrosion tests on commercial calcium 

chloride used In automobile . Jludnick , . 628 a 

Autimonates. Jander Ha 

Antimonic acid. Jander Ha 

Antimonlous oxide ; Manufacture of . (P) Morris . . 030 a 

Antimony ; Determination of small quantities of . ' 

B^m and Freak 162 r, 615a 

Electrolytic process for coating iron or steel with lead 

or or their alloys. (P) Marino and Bowen . . 727 a 

Influence of on mechanical proiwrtlcs of copper. 

Stahl 43 a 

ores ; ^flnlng . (P) Stief 79 a 

preparations ; Colloidal . Usher , . . . 98 b 

Separation of tin, arsenic, and by Plato’s distilla- 
tion method. Hartmann 663 a 

smelting; Starring mixture for . (P) Wang .. 79 a 

•tin-arsenic alloys. Stead 375R, 825 a 

Volumetric determination of In hard lead. Wogrlnz 

and Obhring 777 a 

Antimony colours ; Manufacture of . (P) Morris . . 647 a 

oxide as opaclfler in enamels for cast Iron. Shaw . . 107 a 

oxides ; RMnclng . (P) Lelbu 961 a 

AatlneiirlMtt^^pertlee of certain physiological produce. 


Antipyrine; Differentiation 
from . Palet 


PAOI 

of dlmethylamlnoantlpyrine 

6 4a 

Antl-soorbutlo factor tn human dietary 351& 

factor ; RAlo of In nutrltloa. Drummond . . 435a 

value of dry and germinated seeds. Chick and Delf . . 840 a 
value of fresli. dried, and heated cow's milk ; Helatlve 

. Banies and Humo 969 a 

Antiseptic and antlfoullng compoaltiou ; Flexible water- 
proof (P) Kelly 

and germicidal tablets. (ID Davis and llogers . . 

Sodium CArl)onate as In fermentation Indtistrles 

Bettingcr and DtdavaJIU 

Antiseptics conUilulng zinc trlbromophcnolate, (P) Abra« 
hamsen . . 

in India 

Antl-suck-back device applicable to evolution methfxls of 
analysis. Hohlimm . . 

Antitoxic stira ; Preclplfation of by ammonium sul- 

phaUi and by sodium sulphate. Homer . . 

Antitoxin and Its associated proUdns ; SciMvrath)n of 

from heat-dr natnrtvl sera. Homer 


048A 

791a* 


50a 


naA 

806R 


880A 

962A 


1 ncreiused 
aU'd 


precipitatdilty of pseudoglobulin ami assori- 
from heat-denatured solutions, Hmuor 


439a 

439a 

H17a 

228B 

140R 


.\nto/,nno ; So-called . IloUtmund 

ApallU' <lc|M)slts in India 

Substitution of - - fi>r boue asl» in pottery. Davis 
Apomorphlne reaction : Apnllcatlon of (}rlml)ort an<l 

lA'cliirc'a to alkaloids and adrenaline, Dc'tdgtNa 803 a 
A pparatus ; Laboratory - . Vigreux . . , . . . 200 a 

rtcientillc ; I'roduel lon of 70R 

Apple jam ; Manufacture of . (P> Simpson . . , . 7881 

juice; Etleit of methods of extraction of on its 

(x)m|)oHitlon. Hayings and Judd .. .. .. 9594 

Aqueous vnp<mr ; Separating from air and gasea. (P) 

Parks, jun. . . . . . . 941 a 

/^-d-Arablnose ; Crystallography and optical propcrtloii of 

. Wherry 85 a 

Arachin ; Hydrolysis of . Johns and Jones .. .. 80A 

Arachie hypogeea ; Proteins of . Joiins and Jones .. 89 a 

Arachla oil. See under Oils, Fatty. 

Aralkylamino-oxynryl co!niK>nnds ; Manufacture of N- 

inono- , (P) Hoc. Chem. Ind. In Basle 848 a, 926a* 

Aramy resin. Nioolanlot and (JofUgnlcr 954 A 

Areangelieia flam ; Bcrherine content of . Wells .. 79lA 

Argemone mexicana ; Alkaloid In , Clrattorjl .. .. 09 r 

Aigillito ; Manufacture of aluminium nitrate fmm . 

(P) Norsk Ilydro-KIektriHk Kvimlstofakticseiskah . . 258 a 

Argon mixtures free from oxygcui ; Mantjfacturo of . 

(P) Gcs. filr Lindes PdHtuuschlncn A.-G 682 a 

Army rations ; Analysis of — — . Stokes . . . . 84R, 884 a 

Aromatl(5 by-prodnets ; Increasing the yield of In 

dcstnietive ilistlllatlon of rart)onucoons substauoos. 

(P) Perkin, und Nitrogen Products and Carl>l(lo Co. 

comiK)undH ; New method of synthesising from 

aliphatic oompouiids. Komuluos 

hy<lrocarlK)UH. See under Hydrocarbons. 

oils ; Apparatus for extracting from crude oil 

(P) llulf. and By-Products Manufacturing Co. .. 

Arsalyios ; Chcmlco-therapeutlcs of . Glcmsa 

Arseuution of phenol ; Direct . Jacobs and 

IIcldcIlH^rgor 

Arsenic; B.P. quantitative limit trst for . Jones .. 

J )ct<TmlnaUon of - — - and chemistry of the Marsh- 
Berzellus process. F.va^s 

Determination of In fcrromolybdonura and other 

alloys. Binder 

Dotcrmlnath)n of minute quantities of . Bllleter . . 

Determination of — — In sulwtltuted pUenylarsluIc acids 
and thidr reduction prodmAs. Pargher . , 

Determination of in volatile cacodyl comiwunds. 

Maillard 

Electrolytic Outzelt apparatus for detorminatlon of . 

Wilkie and Rice 

in glass ; Condition of and Its rfllo lu glass-making. 

Allen and ZIes 

Modifications of Pearce's method of determining . 

Waddell 

Modified method of determining as magnesium 

ammonium arsenate. Bailly 

Eemoval of from sulphuric acid by hydrogen sul- 
phide. Moore 

Separation of tin. antimony, and by Plato’s dis- 

tillation metho<L Hartmann 


621i 

27a 


941A 
69HA 

922A 
663A 

453R 

108 a: 
92a 

843a 

8881 

82R 

254a 

829a 

663A 

899T 

668a 

-tln-antlmony alloys. Stead . . . . . . 876E, 825 a 

White . See Arsenic trioxide. 

Arsenic acid ; Electrolytic reduction of to hydrogen 

arsenide by moans of different metallic cathodes. 

Bamberg 627 a 

Gravimetric determination of . Winkler . . . . 410 a 

lodomotrlc estimation of — — . Koltholl . . . . 762 a 

Arsenic hydride. See Hydrogen arsenide. 

Arsenlcoxldes; Detcrralnatlonof in glass. Allen and Zles 264 a 

oxides; Beducing. .. (P) Lelbu 951 a 

sulphide sols; Coaguiatiou of Kruyt and Van 

der 8pek .. 861 a 

trichloride : Manufacture of . Smith . . . . 174 a 

trloxlde ; Direct |«oductlon of . Doremns . . 62 Sa 

trioxide and todine ; BeactSon between . Kolthoff 762 a 

O 



98 JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. 


PAGE 

Arsenical compounds; Manufacture of . (P) Jacobs 

and others • • • • • • • • 266 a 

medical prc^uct ; Manufacture of . (P) White 847 a 

poisoning In the Industries of coal and its derivatives. 

Bayet and 8 Iohs«) , . . . . • . . . . 336a i 

preparations ; Maniifarturo of antisypliititic . (P) : 

White 794 a ! 

water ; Kllmlnatlon of vanadium from . Itelchcrt i 

and Wernicke 961 a | 

Arseolous acid : Klectrolytlc reduction of to hydrogen 

arsenldo by means of diHerent metallic cathodes. 

Uumi)erK 027 a 

ArsenloUH chlorblo ; Interaction of stannous chloride and 

. Burrant 220 a j 

Arscnloiw oxide as standard substance In iodlmctry. Chapin 306 a 

Arsenious Huljthlde ; IU;a)very of from crude sulphuric I 

acid. (P) Waroing. and United Alkali Co. .. 40lA j 

Arsenoarylamlno groui) ; Aliphatic acids containing an . ! 

(P) Occhslln 440 a* j 

Arsenoheuzoues ; Oliemlco-thcrapeutlcs of . Oiomsa . . 598 a i 


ArsenotungHtlc acid ; Use of |n estimation of nicotine. 

(Jugllalmclll and Ilordh 961 a 

Arsenotungbtie cx)mpIoxo8 as reagents for phenolic amines. 

Gugllalmelll 55 a 

Arsonotungstomolybdlc complexes as reagenf^ for phenolic 

amines. Gugllalmelll 65 a 

Arundo donax \Qtivei ; Large slllcious IxMilcs iu — ■ — •. Molisch 337 a 

Arysulpho esters of amlno-oxyaryl compounds ; Manu- 
facture of . (P) Soc. Chem. Ind. in Haslo 848 a. 920a* 

Arylsulpho-monoalkylamino-o.xyaiyl compounds ; IVIanu- 

facturo of N-mono- . (P) 8oc. Chem. Ind. in 

Bnslo 848 a 920a* 

N-ArylthiomorphoJlnes ; Manufacture of . (P) Robin- 
son and others 894 a 

Asbestos deposit ; Discovery of a rich in Quebec . . 25u 

Exports of from Itong Kong 445 r 

flltcr-materlal ; Revivification of used — — . (P) Oppitz 

pud Pakly 854 a 

platinised ; Manufacture of — — , (P) Prabottl . . 764 a 
A scenslon-pipcs. See under Gas retorts. 

Aochamlnc, a now base from hydrolysed yeast. Abderlialden 

and Schaumaun 652 a 

Ashes ; Determination of copper In plant . Maquenne 

and Domoussy 235 a 

Devl( e for removal of from gases and the like. (P) 

llangkok Dock Co 270i 

of murine plants ; Hpcctrographlc study of . Coruec 221 a 

A8i>aragus ; Composition of . Rubner . . . . 230 a 

Anpergillui niger ; Course of the formation of diastase by 

. Went 229 a 

Anpergillm ormcr \ Influence of calcium salts on starch- 

llqucfylng enzyme of . Klta 608 a 

Asphalt and coal. Marcusson 350 a 

coraiwsltlons for paving and other purposes ; Manu- 
facture of . (P) Jones 223 a 

Examination of . Dubose and Wavelet .. .. 954 a 

•like composition for roofing felt ; Manufacture of . 

(P) Savage . . , . 17 a 

-limestone ; Manufacture of artlflcial . (P) Zimmer 864 a* 

Rapid method of dotormlniug . Tausz and LUttgeii 754 a 

Recovery of fibres and from roofing scrap. (P) 

Allison, and Barber Asphalt Paving Co 288A 

Asphaltic substances ; Determination of in Roryslaw 

petndeum oils. Prozynskl 213 a 

waste products ; Method of reclaiming . (P) Ford 288 a 

Asphalts ; Composition of natural and artlflcial . 

Marcusjton 453 a 

DilTcrontiatlon of natural and oil . Palllcr . . 940 a 

Melting point of . Proctor 619 a 

Natural . Marcusson 453 a 

Asphnltum ; Determination of softening point of — 

Twiss and Murphy 405 t 

Asphodel tubers; Utilisation of . Savinl .. 302 a 

Asphyxiating gas ; Manufacture of . (P) Sernaglotto 

and Orsi 552 a 


I 


Aspirators ; Standardisation of glass 283r ! 

Aspirin. See Acctyisalicyllo add | 

Association of British Chemical Manufacturers ; Annual j 

meeting of 266 r | 

Report of for year ending May 81, 1919 . . . . 252r j 

Atmospheres; Apparatus for rapid analysis of unhealthy | 

. Kohn-Abrest 476 a 

Atomic projectiles and their collisions with light atoms. 

Rutherford 244 R 

weights ; Report of International Committee on 

lor 1919-1920 292 r ] 

Atomisers for liquids. (P) Andrew 814 a* 

Atomising and drying or evaporating milk or other liquids; 

Apparatus for simultaneously (P) MOller . , 841 a 

liquids ; Apparatus for . (P) Slater , . 242 a* 

liquids or fluids heating, cooling, or mixing the 

same. (P) Stevenson 812 a 
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Auooumed Klaineana resin. Nicolardot and CoQlgnier . . 954 a 

Australia ; Copper production in 163 r 

Embargo on export of copper ore from . . . . 68 r 

Eradication and utilisation of prickly pear in — — . . 455 k 

Establishment of tinplate manufacture in .. 25 r 

Immediate trade policy of 125R 

Mineral deposits in along the Trans-Australian 

Railway 185 r 

Portland cement trade in 254 r 

Possibilities of manufacture of paper-pulp in . 

Lightfoot 350 a 

Production of metals In 148 r 

Report on trade of for 1918 401 r 

Science and industry in . McCall 206 r 

Sugar Industry in 126R. 299t 

Tanning materials of . Coombs 70t 

Tungsten minerals In — - 350 r 

Zinc and subsidiary IndiLstrios in 26 r 

Australian Chemical Institute 46 r 


Austria. German- ; Water power In and proposed 

carbide monopoly 341 r 

Austria-Hungary ; Mineral wealth of 166 r 

Autoclaves ; Failure of 704 a 

Azides; Initial action of — — . Wdhlcr and Martin .. 741 a 

Manufacture of , (P) Hodgkinson . . . . 004 a, 698a 

Azo dyestulfs ; 

Absorption and constitution of the simplest and 

related compounds, llantz.sch .. ,. ., 495 a 

Bcnzopurpurlii 4 B ; Influence of salts on dyeing of 

cotton with , Boesekcii and others . , . . 497 a 

Congo dyestuffs, and adsorption as preliminary phase of 

chemical union. Wedekind and Rhoinlx)ldt . . 457 a 

Congo-rubin ; Colloid chemistry of , Ostwahl 306 a, 098a 

FlavoneaZ()-/3-naj)hthol dyes ; Synthesis of . 

Bogert and Marcus 168i 

Ice colours ; Production of on the fibre. (P) 

Porai-Koscliltz 284 a 

Manufacture of : 

(P) Brassard and Crawford, and Singer .. 891 a 

(P) Levinstein 37 a* 

Manufacture of ammonium sulphite compounds of 

and of lakes therefrom. (P) Brass . . . . 943 a 

Manufacture of browm — -. (P) Jones, and Butter- 

worth-Judson Corp 077 a 

Manufacture of condensation products of formaldehyde 
and primary aromatic amines for production' of 

. (P) Nastukolf and Croneberg . . . . 37 a 

Manufacture of copper compounds of substantive 

o-hydroxy- . (P) Soc. Clicm. Ind. In Basle 457 a 

Manufacture of dls- ; 

(P) Gcssler Oa 

(P) Soc. (.Lem. Ind, in Basle C77 a 

Manufacture of o-liydroxy ■ — and chromlam com- 
IHuinds thereof, and process of dyeing therewith, 

(P) Soc. Chem. Ind, In Basle . . . . . . 757 a 

Manufacture of mono- . (P) Bayer und Co. .. 354 a 

Manufacture of mordant-dyeing and meUil com- 

}X)und8 thereof and their application In dyeing. 

(P) Soc. Chem, Ind. in Bivsle ' 457 a, 813a* 

Manufacture of re.siuous substances for production of 

by action of sodium soap of y-pinlc acid ou 

naphthols, amiuonuphthols, and their sulphouic 

adds. Paul 318 a 

Maniifacture of substantive o-hydroxy- . (P) 

8oc. Chem. Ind. In Basle 6 a* 

m-Nitro-p-toIuidlno Red. Shlraishl 623 a 

Purifleation of . Lubs 450 a 

Pyrazolone . Moyer 792 a 

of the pyrazolone series ; Manufacture of (P) Soc. 

Chem. Ind. in Basle 180 a 

from tetrahydronaphthaleno. Rowe 406i 

Azofloation In soils. Greaves 114A 


B 

Bacilli; Pure-culture apparatus for . (P) Magn6 .. 334 a* 


Bac. acetoethylicum ; Formation of acetone by . Nortli- 

rop and others 734A 


Bacillus acrylus ; Glycern-rcaction for distinguishing 

from other micro-organisms in watir. Voisenet 882 a 


Bac. coli ; Acetaldehyde as intermediate product in fer- 
mentation of sugar, mannitol, and glycerol by , 

Nouberg and Nord 919 a 

Effects of acids, alkalis, and sugars on growth and 

indole formation of . Wyeth 436 a 

Effect of acids on the growth of . Wyeth . . ld7A 

Medium with autolysed yeast water for culture of 

. Diinert and Guillerd 155 a 

Production of histamine from histidine by . 

Koossler and Hanko 962 a 

Significance of In Judging the quality of water. 

Quant* .. .. .. 386 a 
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BftcterU ; DMiniction of wood and pulp by . Acwe 677 a 

Effect of cold shock upon death rate of in food 

canning. Bniett 105 a 

in '* ^Dol. a fertiliser prepared from inolasaos waste ; 

l^composition of betaine by . Koch and 

Oelsuer 508 a 

lactic acid; Manufacture of durable preparations of 

. (P) Groll 510 a 

Manufacture of nitrates by means of . (P) Thors- 

scll and LurwK^n 134 a, 819a*, 862a* 

nitrogon-flxlng ; Possibility of obtaining nltMgenous 
fertlllRcrs by utilising waste materials for Uxatlon 

of nitrogen by . Doryland 381 a 

Portable electrical filter for , I^mb and others 437 a 

preparations ; Manufacture of pcrmanently-stable 

dry . (P) Melstcr. Lucius, u. UrUulng .. 158 a 

Bacterial cultures for fermentation of ear)K)hydrat4's for pro- 
duction of acetone and butyl alcohol. {P)Wclzmaim 301 a 

emulsions; Properties of , V1^8 206 a 

estimations ; Opaclmeter for . Ijambert and 

others 444 a 

Bactericidal action of sunlight (total white light and partial 

or coloured lights). Do Laroquette . . 00 a 

Bactcrlcldc ; Manufacture of a new — from lime and 

bromine. (P) Arthur and Killby 843 a 

Bacteriological culture intMlla and liquids ; Manufacture 

of . (P) KanmiMMii . . . . . . . . 28 a 

HacU'rium volutnnt ; T^se of i)i production of laoilc arid, 

etc. (P) Dcsborough and others C03 a 

Bacterium ; Water living in bitter wines tliat can 

dehydrate glycerol. Volsenct 382 a 

Bagasse; Apparatus for macerating . (?) Deerr 433 a 

furnaces ; Design and control of la tlio cano 

sugar factory, dart ley 4.33 a 

Paper-making qualities of Hawaiian , Little .. 895 a 

Bahamas; Trade of — — In 1917 29 Sr 

Bakclitc and such-llko products; ^fanufacture of a sub- 

stituUi for . (P) N. V. .NVdrilaiidsche Maat- 

schappij tot Exploit, van Optlmicttibr,, and Van 

llaap lllA 

Baking powder; Manufacture of : 

(P) Atkinson .. 156 a 

(P) lUirticr 303 a 

powder; Manufaeturo of a ’luahle , (P) Ttillner :102 a 
powders; Analysis of pho>pliate -- — . W’olfrum and 

Plnnow 89 a 

powders Determination of cnrlion dioxide and car- 

Ixmate In . Hupp and Wsdinllch .. .. 25 a 

iKOvders : Practical fxpcriiuents on ellU lency of . 

Braucr 920 a 

Ball mills. (?) Hall 805 a 

mills ; dcntraliscd . (?) Bariiott 805 a 

mills ; Means for screening the ground product from 

. (?) Smldth and t^o ,. .. 886 a 

mills; Peblde or . (Pj htuve 61 a 

mills with sifting devices. (P) Oimdlot 61 a 

Balllstite ; Manufacture of . (?)SpI(’a 513 a 

Balloon envelopes and the like ; Fabric for - — and method 
of manufacturing Jind after-treating It, (?) 

Wheatley, and North British Kuitber Co. , . . . 290 a 

fahrhs; Determination of p<Tmeah|lity of — : 

Edwards ., ,. .. .. .. JOOa 

Edwards and Pickering . . , . , . . . 895 a 

fabrics or muteriuls ; Impregnation of — (P) 

Mandlcbcrg, and Maudleberg an<l Co. . . 357 a, 460a* 

fabrics treabM with rubber ; Ih rmcabllity of ' 

to gases. Frcnzol 835 a 

Balloons ; 0)atiQg fal^rics used In nmnufacturo of . 

(P) Cilazenrook and others .. .. ,. .. 357 a ; 

Balsam problem In optical instruments. French . . . . 29 a 

Balsams ; Alcoholysis of . Fourneau and Crespo . . 688 a 

Bamboo ; Apparatus for preparing for pulp extraction. j 

(P) Jardine and Nelson 714* ' 

Banana fibre as substitute for hemp 248a | 

flour. Eaton 89 a j 

Bananas ; Method of drying . (P) Pllorz and Stange 789 a j 

Barb«ri$ huxifolia ; Extraction of bcrberlne from , 

Rlchert 90 a 

Barberit DaruHnii; Extraction of bcrberlne from . 

Elchert . . 90 a i 

Barium; Volumetric determination of . Steel.. 119 a 

Barium oompounds ; Effect of certain on the growth i 

of plants. McHargue 332 a 

dioxide ; Decomposition of and reactivity of the j 

resulting barium oxide, Hedvall 11 a 

hydroxide ; Manufacture of from barium sulphide. 1 

(P) Barnes 819 a 

nitrate ; Manufacture of . (P) SnelUng . . . . 134 a 

oxide ; Manufacture of . (P) Pierce, Jun. . . 576 a 

oxide ; Reactivity of the resulting from decom- 
position of barium dioxide, lledvall .. .. 11 a 

products In the U.8.A 88 b 

sulphate ; Determination of sulphate as . Kolthoff 

and Vogclenzang 573 a, 899a 

sulphate pigment ; Manufacture of mixed zinc sulphide 

and . (P) Desachy 916 a 

sttlphate precipitates; Adsorption by , Welter 

and l&errfck .. .. .. 481 a 
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Barium— eenf. 

sulphate ; Prec^ltatlon and filtration of - in water 

analysis, froboase 652 a 

sulphide ; Manufacture of barium hydroxide from 

. (P) Barnes 819 a 

Barley ; Andropogon Sorghum as a substituto for In 

maltiiig operations. Vlswanath and others 882 a 

as a foodstuff. Ruhnor 280 a 

Presence of aluminium as a reason for the difference 
In the effect of so-called acid soil on rye and — — 

Hartwell and Pcmlxir 1121 

Treatment of , (?) llelnemann 021 a 

Barrels; Pap<‘r and like materials for . Soarlo .. 837t 

Barytes ; Analysis of . Frenkel 133 a 

lielnstry In South Africa 18611 

Separation «d from i»ro8 by deerepltation. lx>wry 458H 

In the U.S.A 88 b 

Basalt ; C’-onst ruction of jjionoilthlc structures of . 

(P) lUbbe and Dhe 864 a* 

Baae-oxchangliig Hubstanccs ; Manufaeturo of — — . (?) 

Jludorf. aud Pcimuflt Co 60()A* 

Bases; Exchange of -- - in pcrmutlte. Korufeld .. 816 a 

Exchange of in silicates. Ramann and Spongel 174 a 

New reagont for . Chauvierre 806 a 

organic ; Recovery <»f — . (?) Barrett Co., and 

others 803 A* 

organic ; Tungstic .and molybdle (Xjmplexes us pre- 

cipitaats of (lugllalmelll 43 Ha 

Husxki liUifolia fat ; Presence of palmitic acid In — -. 

\Vinter»teln .. .. .. 544 a 

Dassla lowfijolia f:it ; I’rcscnce of palmitic ael<l iu - 

Wintersbdn 541 a 

Bast fibres. Neo umlrr Fibres 

Bubs for hides; Method of prepaiing — . (?) Peyraehe 

and Ballly 189 a 

Bavaria; Kaolin dojH>Hl(s in 47K 

Bay oil. See under Oils, E.ssoutlal. 

Beakers ; atandardlsatlon of cylindrical glass . . 280R 

Bean-flour; De.o<lorlslng and ilewlurlslng . (?) Varna- 

luoto and f)tliers . . . . . . . . 842 a 

Bearing metals. See under Mtdals. 

Bearings, friction- ; Manufacture of . (?) Hauemunu OilA 

overheabsl ; Es*' of chemical oomiM>untls for detection 

t>f . Plunock 78 r 

Beating engines ; Hollander -- -. (?) Anderson and others 283 a 

Beech kernels ; Fatty oil of . Vaiibel . . . . 729 a 

-nut cake. Honcamp 841 a 

woo<l ; Chemical conuMmltlon of •. Schwalbe and 

Becker 624A 

Beer; Air In gas us<h1 for earl)onntlng - Ling .. ., 290 a 

ulcohol-rcduccd ; Manufacture of , (1*1 Heusor 

551 A. 595a 

Analyses of w’ar-tlme Herman and Belgian — . Hind 

aud Baker . . . . . . . . . . 50 Ha 

light; Effeet of artificial earlM)nation of — . Hchfinfeld 300 a 
light; Nutrition of yciwt in — ^ Sch6nfeld and 

Krumhaar 300 a 

Light — ' and yeast reprisj action : 

Bokoriiy 200 a 

Wmddrhige 299 a 

Manufacture, of extracts of ■. (?) llcuser .. ., 194 a 

Munufa<-ture of non-alcoholic malt - (?) Block . . :f34A* 

Brocess for brewing ■ — . (?) llcuser . . . . 651 a 

thin ; Carbon dioxide content of — . SchOnfeld and 

(JosIlcU • 87 a 

thin ; Maladl(>g of — . Wludlseh 509 a 

thin ; Preparation of — — • by dlirttlon, aud the question 
* <»f docarlKumtion. Wchfiafeld .. .. .. 155A 

thin ; Production of turbidity In by yeasts aud 

bacb’ria after earboimtlon with carbon dioxide cmi- 

taiiilng oxygen. Lindner 87 a 

thin ; 8o-cttllod carbolic odour of — , WIndlsch . . 87 a 

thin ; YoosU from and tholr working i>ower. 

Schdnfcld and Gosllch . . . . ■ . 154 a 

worts ; CoUf>ldaI transfornuit' ^ns la the boiling of — - 

by direct flame and by steam. Rolchard . . 8dA 

Beeswax ; African . Buchner 871 a 

East Indian ((fhedda) . Buchner .. .. 87lA 

Influence of solvent on composition of wax extracted 

from expressed residue of — Buchner .. 871 a 

Bootroot-Juli* ; Dextro-rotatory non-sugar substances In 

. Htanek 734 a 

juice ; Manufacture of fodder or fertiliser from . 

(P) Claasscu 26 a 

marc ; Carbohydrates of sugar . Oaertner . . 067A 

seed ; 8ugar . Darbishire , . 21a 

vlnasscs ; Determination of available potassium In 

intended for Boai> making. Benoist and Bregnonl 470 a 

Beetroote ; Aqueous extract of red as reagent for bases 

aud acids. Cliauvlerre . . . . . . . . 806 a 

Conditions controlling the successful cultivation of the 

sugar . OgUvle 240a 

Cost of cultivation of sugar In U.8.A. Moorhoose 

and Summers 872 a 

Diffusion battery for . (P) Masln 968 a 

Extraction of juice from sugar . (P) Tbomeyoroft 49 a 

Extrastion of sugar from di^ — . (P) Beojamin . . 968 a 
M anufacture of an edible syrup from sugar — . (P) 

Alexander ** *• .* 900 a 

a 2 
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Boetroote—Mil. 

lUniifActiire of a Bubstitute for coffee extract from 

roasted . <P) Chem. Qes. Bbenanla . . . . S42 a 

Storage of . Bartos 6921 

BeUitein's ** Handbuch der organiBchen Chemie ” ; New 

edition of 126a 

Bolgiam ; Blast furnaces in 28lR 

British rlnc ore for 293R 

Glass Industry in 2S1R 

Position of chemical Industry In 489 b 

Ileport on condition of Iron and steel works in after 

German oc(nipatlon. Greiner 183 b 

War damage in 270 r 

Zinc Industry in . Chase 331B 

Boll-metal : Changes of concentration during electrolysis 

of . Pfann 

Benoflng oil. 8m under Oils. Fatty. 

Benxaldchyde ; Manufacture of ; 

(P) Appelbaum, and Imitort and By-Prod ucte 

Co 877 j^ 

(P) Putnam, and Dow Chemical Co. . 2681 

Benzene ; Analysis of mixtures of iKinzene, chlorobenzene, 
dlchlorobonzene, etc., obtained in chlorination of 

. Frankinnd and others . . . . 163T. 182 b 

Analysis of mixtures obtained in chlorination of in 

J irosonoe of catalysts, Jones 2161 

nuous rectification of . (P) Barbet . . . , 893i* 

Determination of In coal tar and similar products 

and in the Intermediate products of tar distillation. 

Colman and Yeoman 67T. 136T. 162 t 

Determination of In crude benzols. Jones . . 128 t 

Determination of degree of purity of ~. Jones . . 2161 

Determination of inonochlorobenzcno in products of 

chlorination of . Coppln and Holt . . . . 6O81 

Determination In petroleum. Thole . . 22 r. 39T 

Errata 66T 

Detnrml nation of small amounts of In alcohol. 

Bahlngton and Tingle 6091 

Determination of small quantities of In air. Elliott 


Proooss and apparatus for nitration of . (P)* 

Clayton Aniline Co., and others 480i 

Sulpitonatlon of . (P) Barl)et ct Fils et Cle. . . 629i 

See aUo Benzol. 

Benzenemonosulphonio acid ; Manufacture of . (P) 

Comp, des Prod. Chlm, d'AIals et do la Camargue . . 405l 

Preparation of . Ouyot 8II1 

Recovery of . (P) llamlio. and American Synthetic 

Dyes, Inc 6761 

Benzonesulphonic acids ; Manufacture of . (P) Ambler 

and Gibbs 4O61 

Benzoic acid ; Agricultural source of . Moloney and 

Shutt 6121 

as disinfectant. Kaufmaun 6621 

Manufacture of : 

(P) Gibbs and Conover 70i*, 70 a* 

(P) Leach, and United Alkali Co 847 a 

Manufacture of by oxidation of toluene. (P) 

Dleffenbach and Alefcld 440 a 

Benzol; Apparatus for distilling , (P) Whittaker .. 7501 

Apparatus for purifying . (P) Blyth and Miles . . 248i 

Apparatus for rectifying . (P) Soc. Anon. Etabl. 

Emot 6231 

In coal gas. 8t. Claire Devllle 672 a 

Continuous rectification of . Barll 942 a 

crude ; Analysis of . )VeIss 68 a 

crude ; Apparatus for fractional distillation of ; 

(P) Goyvaerts and others . . . . . . 621 

(P) Walker and Walker 101 1 

crude ; Dclormiuatluu of benzene in . Jones , , 128T 

crude ; Fractional distillation of . (P) Walker and 

, VValker lOU 

Detorminatiou of benzene, toluene, and xylene In corn- 

mercial . Colman and Yeoman . . . . 68 t 

Determination of in gases. St. Claire Dcvillo . , 126 a 

extraction from gas ; Heavy oil for . St. Claire 

Devllle 400 a 

homologuos ; Claasifying apparatus for use in distilla- 
tion of . (P) Tschuby 61 

and mixtures containing it ; Use of as motor fuel. 

Mackle 808 a 

Output of In Spain 145 r 

Present position of manufacture of in Franco. 

Berthclot 942 a 

. Purification of , (P) Blyth and Miles .. 248 a. 629a* 

recovery from gas. Berthclot 016 a 

Recovery of and of other products from acid tars 

obtained in refining oi)eratloii8. (P) Thorp and 

'I'horp 818 a 

recovery process. (P) Be<;ker, and Koppers Co. . . 620 a 
recovery processes ; Process for retarding corrosion of 

vessels used for heating wash oils In , (P) 

Krieger 130 a 

Rectification of . (P) Soc. Anon, des Etabl. Egrot 623 a 

Supply of 170R 

See alMO Benzene. 

Beniopurpurln. See under Azo dyestuffs. 

Benzoylation of organic amino compounds. (P) Beverdln, 

and Kewport Chemical Works 389 a 

a*B«Daoyihydit>xy|i9^1noreegonidine ester ; PharmaeoB 


logical 'properties of ^ . Wiohnra* .. .. 698a 


Beniyl klwhol ; Analysis of raixtores containing engenol, 

trl^in, and . Perperot 887 a 

as local ansesthetie 229 b 

Benzyl chloride for nse as noxious material in war operations. 

(P) Hill 443 j^ 

Berberine content of Areangelitia Jlava, Wells . . 791 a 

content of Hydradie oanadeneie cultivate in Austria. 

Wasicky and Joachimowitz 737^ 

Determination of . Wasicky and Joachimowitz . . 787 a 

Extr^lon of from golden seal {Hydradie eana^ 

denHt rhizome). Schmidt 652 a 

Extraction of from “ michai ” (Barberi* Darwiuii) 

and " calafatc " (B, bux.ifolla). Kichert . . . . 90 a 

Beryl ; Method of treating for extraction of glucinum. 

Copaux 285 a 

Beryllium. See Glucinum 286 a 

Bessemer converter. (P) Rommelaere 604 a 

process ; Present American acid . McCaffery . . 288 a 

Betaine ; Decornpositlou of l)y bacteria of “ guanol," 

a fertiliser prepared from molasses waste. Koch 

and Oelsner 508 a 

Betel nut ; Alkaloids of the . Freudenberg . . . , 64 a 

Beverages ; Manufacture of . (?) Schnelble . . . . 693 a 

Manufacture of alcohol-reduced . (P) Heuser 

... , . . . 155a. 661a 

Manufacture of alcohol and residue from . (P) 

Schnelble . . . . . , . . _ ’ 693 a 

Manufacture of clear from fruit Juice. (PV 

HUttInger and others 842 a 

Manufacture of extracts of fermented . (P) 

Heuser 

Manufacture of food . (P) Kellogg and Kazmann 26 a 

Manufacture of liquid-condensed yeost-troated extracts 

from . (P) Heuser 194l 

Manufacture of non-alcoholic . (p) Strauss . . 229A*' 

Manufacture of nou-lntoxlcatlng hopped . (P) 

Heuser 651 a 

BIchromales; Transfonnlng alkali chromates Into 

(P) Vis ; 63U 

Binders; Manufacture of from sulphite-cellulose 

waste liquor. (P) Dickerson 170 a 

Binding agents; Manufacture of . (P) Ellis, and 

Ellls-Fostor Co. 715_4 

material for core sands from waste lyes from cellulose 

manufacture. (P) Fuchs 63U 

Biochemical method of examination ; Application of 

to wood and bark of various poplar species. 

ErWcI 695 a 

Birch wood ; Ulicmical composition of . Schwalbe 

and Becker 624A 

Bismuth; Det(^nninatlon of by the formaldehyde 

process. Tallantyre 656 a 

Exports of from Hongkong 445 r 

JIanufacturo of . (P) Darling, and KlIIs-Foster Co. 951 a 

Manufacture of free from arsenic. (P) Busvold . . 867 a 

Order relating to supply of . . . . . . . . , 35 b 

Bismuth compounds free from arsenic ; Manufacture of 

(P) Busvold 867 a 

compounds ; Mlcrochemlcal reaction of . Dcnlgfes 603 a 

oxides; Manufacture of . (P) Ellis, and Ellls- 

Foster Co 946;^ 

peroxides. Worsloy and Robertson .. *. *. . . 436R 

Blsmuthinito ; Photoelectric sensitivity of . Coblentz 199 a 

Bisulphite liquors ; Manufacture of . (P) lllazke and 

McIntyre 536 a 


I Bisulphites ; Method of distinguishing sulphates, sulphites, 
bisulphites, sulphides, thiosulphates, and poly- 

I thlonates. Sander 412 a 

j Bitterns ; Potash from 163 r 

: Bitumens ; Apparatus for distillation of . (P) Galloupe 100 a 

Concentration of optically active constituents of 

I by means of ozone.’ Tausz 402 a 

Bituminous composition or cement. (P) Illeraann . . . . 366 a*‘ 

i compositions ; Manufacture of . (P) Kirschbraun 494 a 

I materials. J,angton 354 a 

materials ; Carb^misation of . (P) Bell by . . 353 a 

I road materials; Ultramlcrosooplo examination of dis- 
perse colloids In . Lord 820 a 

substances; Apparatus for low-temperature dlstll- 

, lation of . (P) Hiller ICSa 

Black-ash solutions ; Apparatus for filtering . (p) 

I Dunkle 946 a. 

I Black-lead pencUs and their pigments In writing. Mitchell 

S83T. 418B 

Bladder swellings ; Malignant among workers in the 

organic chemical Industry. Nassauor . . . . 922 a 

! Blast-furnace coke ; Moisture in . George . . . . 394 t 

; dust; Agglomeration of In rotary kilns. (P) 

Stahlwerk Thyssen A.-0 468 a 

dust; Sintering — — in rotary tube furnaces. (P) 

Stahlwerk Thyszen A.-0 292 a 

dust: Value of as a potash fertilizer .. .. 649 a 

flue-dust ; Manufacture of fertilizen from . (F) 

Connor 86 a 

gaz. See under Qaz. 

Blags, See under Slags. 

Blast luRuees. Su under Fomacez. 
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leadiUm aMMntiu. (P) Hbuke and Mdotyro . . . . 63ta 

Ctiktfinalio'n of i««ber, alkaUno and other aoIuUona for 

. (P) Tnmbnll and Morrla Jlfta 

doth ; Machines for . (P) Jackson . . I82i, 8081* 

cotton textiles with warm hypochlorite solutions. 

Freiberger 358a 

cotton ; Use of atrontla instead of lime In . VTelis 716 a 

fabrics ; Apparatus for use In connection with machines 

(or . (V) Thornber and HenahllMood 182 a 

with hypochlorites oontalDing free acid or free alkali | 

and water from dHTerent supplies. Frelberger . . 4091 i 

Kler- . (P) Flood 17U j 

klers and the like; Open . (P) Jackson and ! 

Bro., and Fish 678A t 

or like treatrnont of cops ; Process and apparatus for 

. (P) Olavel and ilcseh 71 a 898a* 

process : j 

(P) Jnr>’, and National India Rubber Co .. 1.82 a ' 

(P) Ornstein, and Kledro lljeaclilriK (Jas Co. 410A 

raw fibres or similar matorlul ; Apparatus for . i 

(P) Gebauer aoSA 

strlp^ cotton piece Rood.s. Walsh 2iaA 

textile goods ; Apparatus for . (P) Tiltsrh 4‘.)7 a, 701 a* i 

textile materials ; Apparatus for . (P) Mohr . . 02(1 a ' 

textile materials by means of sodium perborate. (P) I 

Chein. Fabr. (irtlnau. and .Ndldcke 898A 1 

textile and other fabrics lu the open state. (P) Calko j 

Printers' Assoc., and lloherta , . . . . . 682 a ' 

wool, slubhlng, yam, and other flbrous material ; ! 

Apparatus for . (P) Kershaw and Cole .. 182 a 1 

yam or fabrics; Machines for . (P) Bright and j 

Bros,, and ICvans 820 a j 

yam in bank form; Machines for . (P) liOrd j 

and Lord 71 a : 

yarn and th« like in hanks; Machine for . (P) ) 

MacIntyre 715 a , 


Bleaching powder ; Apparatus for manufacture of . 

(P) Rudge and United Alkali (’o 4(12 a J 

Arrangement for taking up the heat of reaction lu | 

the manufacture of by aitlflrlu! cooling. i 

(P) Eckelt '. 2HflA I 

chamber; Mechanical (P) Kckolt .. 363A. 577 a i 

Fxport of IdUR i 

ytahUlsatlon of . Meldrurn 80T i 

Treatment of clay or niumlidmn compounds for pro* i 

ductlou of alumlnitiui, iiiterino<lluto prtxlucts, i 

and . (P) Welford 681 a 

Blende. See Zinc blende 

Blood ; Determination of pots.sslum In . llowden . , 67 a 

Manufacture of decolorised, odourless, ad< 1 tasteless 

albumins from . (I’) Torwen an<l Van Hoogen- 

huyze 61 1 a 552a 

Mkro-estlmatlon of fat In . Wechulzcn and 

Weehulzen 60.5A 

Micro-method for wtimatlon of total acetone In . 

Ljungdahl 921 a 

pres.'^uro ; Manufacture of agents (or re<luclng . (P) 

Zuelzer 794 a 

Blubber oils. See under Oils, Fatty 

"Blue John" and other forms of Uuorito. Blount and 

tiequclra 183R, 628 a 

"Blue-powder"; Manufacture of . (P) Faroham, 

and National Metal Molding Co 421 a 

Board of Trade returns for 1918 d2B 

Bohemia ; Glass industry of 60 r, 445r 

Boiler compounds : Manufacture of . (P) Wllllama . . 313 a 

economiser plant; Steam . (P) Jacobus, and 

Babcock and Wilcox Co 166 a 

economiser ; Steam and method of operating It. 

(P) Jacobus, and Babcock and Wilcox Co, . . 762 a 

-furnaces. See under Furnaces 

plants ; Economic management of small . Hinch- 

ley 241T 

plants ; Growth and arrangement of Industrial . 

Rowe 22 r 

plants; Saving coal in . Krelslngor .. .. 18 h 

scale; Method for diminishing deposition of by 

electrolysis. (P) Kummel 45 1 a 


Boilers for acid liquids. F) . . Frestodius . . . . 886 a 

Automatically regulating the volume of liquid dis- 

inenistant or analogous reagent supplied to . 

(P) Jollvot 749 a 

g kS-fired ; Burners for . (P) Klrke . , . . 277 a* 

eating of boilcr-feed water on steamshliw and its 

de-aeration for preventing corrosion In . (P) 

Weir, Ltd., and Weir 437 a* 

and the like ; Apparatus for preventing escape of 

steam into the air from . (P) Voith . , . . 887 a 

Method of operating economisers for steam . (P) 

Jacobus and others 97 a 

Recent developments in surface-oombustion . 

Bone and Klrke 228T 

steam- ; Electrically heated . Warschafskl . , 936 a 

Surface-combustion with spiral packing. Bone and 

Klrke 23 IT 

Waste-heat In chemical factories. Goodwin .. 213T 

Bolling liquids; Apparatus for suppressing formation of 

froth or scum, when . (P) Wlrth-Frey . . 806 a 

process. (?) Frischer 212 a 

Bolivia : MineiAl output of in 1917 ... . . 9R 

Wolfnun mining In 210» 

Bonbay Presidney; Industries In — 436& 


Bone-ash; Substitution of apatite for in pottery. 

Davis IMB 

•black; Tran^riing and cooling after revlvlfl- 

cation, (p) Sims, and Sims Autoroatto Conveyer 

Co 608a 

china pottery body ; Recent work on . Mollor 88i 

proparatlous and extraota ; Biological value of nitro- 
genous 8ul>stance« of . Boruitati .. .. 610 a 

Bones ; Extracting fat from , (P) Fowling and oUiierf 646a 

Sterilisation of . (P) Cliein. Gos. Rhenania .. 966A 

Book review.^. L5 r, .SbR, 66 r, 75r, 95r, 115R, 182r, 163R, 

173b, 195u, 217h. 237h, ‘^7r, 278R, SOlR, S20R. 

841k, SOIR. 3.S0n, 406R, 426R, 446 r, 465R, 486ft 

Books received ; LlsU of now . IOr, 36r, 70r, 06h, 

116k, 182r. 154R, 174R, lORR, 21Stt, 238R, 268R, 

278k, 802r, 322r, 842r, 862U, 380r, 406R, 426R, 

446r, 406r, 486b 

Borax ; Obtaining separately i>otasslum chloride and 


from cortaln dry salta. (P) Wrinkle and Kuhnort 819 a 


8ei>aratlon of |R)ta8slum chloride and . (P) 

Hornsey, and General Redmllon Gas and By- 

Products Co 134 a 

Bordeaux Fair 74R, 92 r 

Boric acid; Determination of , .Tannasch and Noll 411 A 

Determination of - In glass. Allen ami Zlcs . . 254 a 

Extraction of from l>orouutrocalcilo. l,ongohardl 

and Camus .. 41U 

Manufacture i>f . (P) Blumonhotg, Jun., and 

Clumiical Construction Co. . . . . , . . . 817 a 

Afanufacture of from crude sodium nitrate. {!’) 

Calvert and others dSlA 

Manufacture of — — from mixtures containing borates. 

(P) (Calvert and others ., .. 68lA 

Mutual Intluence on electrolytic conductivity of gallo- 
tunnicacid and In connection with oomjH)Hitlon 
of tannins. BdosckctJ and Dooms , . . , . . 606 a 

Proservtttlon of liquid eggs with . McFadden 60 r 

Selection of Indicator for use In acldimolric titration 

of Pnwclicr 369 a 

Boric comjMMindH ; Manufectiiro of [HdasRlum chloride from a 

solution couUlning . (P) Wrinkle and Kuhuort 681 a 

Boric oxide ; Detonnlnatlon of In glass. Cauwood 

and Wilson 139 a 

Borneo; Nipa palm Industry In British North .. 812 r 

liorouatrooalclte ; TnMitiiUint of . Jx>ngobardl and 

Caiiiua 411 A 

ItoeioeUia terrai'i; Turpontlrie. rosin, and gum from . 86 b 


Bottles; Apparatus for washing and cleaning — (P) 

Edwards 881 a* 

for emulsifying ])iiriK)sce. (P) Mo<lerate .. .. 730 a 

Brake-linings; Manufacture of . (P) Pardoo, and 

Thcrmold Rubl>cr Co. 8 a 

Brass, alpha* ; Intliionco of cortaln variables asaoolatod 

with the anncalliig of cold-workod . Phllliiw 

and Gemcr 683 a 

Ball or Brlnoll hardniMS of cold-workod . Portevlo 006 a 

Comparison of Inlornal straliw of after quenching 

and after oold drawing. Porto vin 43 A 

(k>rroslon of . Bengough and Hudson ,. .. 268A 

Corrosion of In soa walor. Bruhl . . . . . . 267 a 

Dotormlnatlon of cadmium In by the hydrogen 

sulphide method. Bchranirn 18lA 

foundry practice ; Behaviour of cruciblos containing 
Coylou, Canadian, and Alabama graphites under 

. Btull 418 a 

Ingots from swarf ; Analysla of . Deakln . . 420 a 

Liquid-fuel furnaces for molting . (P) Burdon .. 504 a 

Rapid estimation of leiul In . llotlgson . . . . 145 a 

Recovery of from foundry aeh and the like. (P) 

White 327 a, 644a* 

Beason cracking of . Hatfield and Tiiirkoll 87 4 e, 828a 

tubes ; Method and apparatus for brlghl-annoallng , 

(P) Moorhead 292 a 

Brazil; Forclm chemical trade of 444 r 

Fuel problem In 48 r 

Mineral wealth of Rio Grande district of . . . 868B 

Monazlte sand situation In 92 b 

Paint trade of 114li 

Quinine In 65B 

Vegetable oil Industry In 49 r 

Bread ; Apparatus for recovurbig alcolioi when baking 

. (P) Krlzek and othem 789 a 

Changes dnrlug the baking of . MuhorCid .. 116A 

Conditions that govern stalenesa In . Whymper 417R 

Control of rope In . Colin and others . . . . 88iA 

Determination of fat In . Vautler .. .. &96A 

Improving the baking (lualltles of flour or moal and 

milling producta and increasing the yield of . 

(P) Buthcrland 266 a 

-making comiiositlon. (P) Kobman and oUiers 89 a 

making ; lii6uen<« of electrolytes on viscosity of dough 

for . Magn6 884A 

making ; Use of luplu seeds In . Pohl . . . . 880B 

Mamifactnro of : 

(P) Baker and Owen 786A 

(P) Fano e62A 

(?) Graham 116 a/ 302a 

Manufacture of concentrated . (?) Hetidebert 808 a* 

Heasarement of aoldity of . Cohn and others . . 88 a 

Method of treating . (?) Lnedm and Treulebo 62 a 

ToxioolegUsal dete^lon of phosphorus in — — . Taingl 804 a 
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Brtwerieg ; Filters for use Jo . (P) Timracrmans . . 

Brewers' yeast. See under Yca.st 

Jirowery rnasliefl ; Process and apparatus for fllterins 
worta from - — . (P) Ketu/lwerke vonn. Aders 

A.-G •• 

mashes and worts; Colloidal transformations In the 

boiling of by direct flame and by steam, 

Rel chard 

Brewing : 

(P) Moufang, and Xathan-Instltut A.-G. 

(P) Wooldridge 

Industry In Italy 

materials; Volumetric determination of phosphoric 

add in . Wblliner 

The Pleach nifishlng |)rocc3a in . Fries . . 

Cho of ammonium salts in . Schwclzer .. 

water ; Interaction of salts of with salts derived 

from the malt, and fate of gypsum in brewing 

water. Wlndlsch 

Brick kiln and dryer; Continuous . (P) W'ebstor 

and K Incaid 

making ; Apparatus for mixing pulverised dry earths 

for . (P) Butler 

Bricks ; Application of electrical endosmoso In manu- 
facture of . Briggs 

Chequer for regenerator chambers of furnaces 

and the like. (P) Williams, and South Durham 

Steel and Iron Co 

Drying apparatus for - — . (P) Moore, and Charles 

Woodward Co. 

Egyptian. — — , Thompson 

Kilns for burning . (P) Skipper 

and the like ; Manufacture of - — . (P) Spcnccr . . 
Alaniifacturc of - (P) Itoherta and others 

Manufacture of vitrified clinker — ~ from calcareous 

day. Jordt 

lladloactlvo . Knollman 

Silica. See und-i’r Silica 

Tunnel kilns or ovens for firing . (P) Dressier 

'J’unnel Ovens, Ltd,, and Ilushton 

without straw 

Brine ; J'vaporatlon of , (P) Kbel 

Brines; iiotermlnatlon of iodide in . Bauglmmn and 

Skinner . . 


PlOl 

692a 


British Commercial Gas Association 


510a 


86a 

115a* 

C92a 

301R 


British Cotton Industry Besearcb Association 
British Dyestuflfs Corporation ; Government aid to ■— 
British Bast Africa; Beport on trade conditions in 

Slelth 

Sugar Industry in 

British Guiana ; Sugar Industry In . . 

British Industries Fair, 1919 

British Non-ferrous Metals Research Association . . 
British Photographic Research Association . . 

British B^fractorlos Research Associatloa .. 

British Science Guild 


PAQB 
41 4r 
246r. 
295 r 

:}80r 

295T 

299T 

72r 

310r 

291r 

205r 

227r 


British Science and Key Industries Exhibition, Glasgow . . 429r 
British Scientific Products Kxiiibitiou . . . . 80r, 244r 

Lectures at 266r 


594a 


579a 

416a* 

749a* 


671a* 

141a 

414R 

770a 

25«A 

683A 

905a 

034a 


4I6a 

4:jl)K 

489a 


498a 


British textiles ; Dyestuffs and . Morton . . . . 250t 

trade; Openings for . 13 r, 33r, 55k, 71r, 91r, 

112r, 131r, 149E, 172r, i02n. 2i;iR, 2.'J4 r, 256r, 

274r, 296r, 318E, 337fi, 358 r, 382r, 402r, 423r, 

441r, 401r, 482r 


Bromates ; lodometrio estimation of . Kolthoff . . 320a 

Bromides ; Determination of cyanides, cyanates, and - — - 

when present together. Velardi 815 a 

Determination of lo<lldc8, chlorides, and — — in mix- 
tures. Kolthoff 800 a 

Determination of small qiiantities of alkali iodides iu 

presence of nltrito.s and . Lasausso . , . . 899 a 

Bromine; Extraction of potash and in Tunisi.i, .. 14 Cr 

Extraction of from seaweed by dry distillation, 

(P) Brodenberg and otlicrs .577 a 

industry In 1918 419R 

Industry In Gennany 8.51 r 

and lime ; Manufacture of a new bactericidal com- 
pound of . (P) Arthur and Killby .. 843 a 

Recovering from gases. (P) Murrell, and Rescni' li 

Corporation 286 a 

in the United States 28 r 

Bromoamyl isovaleric ester; ]\ramifncture of . (P) 

Rath 304 a 

Bromo-derlvatlves of Indigo and its bomologuo-s ; Manu- 
facture of -. (P) Soc. Chlm. des Csiues du 

Rh6nc 757 a 


Briquettes of b\irnt ore and the like ; Manufacture of . 

(P) llarncn O.'iOa 

fuel- ; Manufacture of : 

(P) Bibb 012A 

(P) Cash 754 a 

(P) Uamberty 211 a 

(V) Hmltli lOOA* 

(P) Smith, and International Coal Products 

Corporation C5 a 

fuel- ; Manufacture of a binding material for 

from petroleum residues, lime, and rosin. (P) 

Eisentraut 278 a 

fuel- ; Manufacture of for use in cartmnisation, 

gasification, and the like. (P) Davies .. ,. 526 a 

Manufacture ol ; 

(P) Ellis, and Ellis-Foster Co. .. 526 a*, 715a 
(P) Hite, and American Briquet Co. .. 244 a 

(P) Smltli 167 a* 

Metal . (P) Vogel, and General Briquetting Co. . . 423 a 

Press for production of . (P) Sutcliffe, and Pure 

Coal Briquettes, Ltd. 071 a* 

Briquetting coal, etc. (P) Sutcliffe, and Pure Coal Brhiuettes, 

Ltd 36 a* 

coke breeze. Kayser 34 a 

factories; Skin disease due to pitch dust in . 

Orcm|)e 623 a 

finely pulverised iron ore. (P) Lilmmerklrt . . . . 826 a 

flue-dust. (P) Vogel, and General Briquetting Co. .. 706 a 

machines for lignite ; Coal mixture for adjusting . 

(P) Neubert 244 a 

machines ; Material feeder for . (?) St. Louis 

Briquette Machine Co. 857 a* 

peat. (P) Ixja gUOA 

Preparation of Iron, steel, and 8|)oclaI metal cuttings for 

hot . ( P) Deutsch-Luxemburgteche Bergwerks- 

u. HUtten-A.-O. 640 a 

’ refuse; Process for . (P) Lcendertz .. .. 315 a 


Britannla-motal ; Constitution and metallurgy of . 

Thompson and Orme 824a 

British- America Nickel Corporation 170r 

British Association for Advancement of Science . . 107r, 843r 

Action of In regard to post-war research . . 397 r 

Presidential address to Chemical Section of . Bedson 328r 

British Cellulose Company 249r 


British Cellulose and Chemical Manufacturing Co. ; Report 


of committee of inquiry on 31 7 r 

British chemical Industry ; Outlook for . Annstrong 447r 

British Chemical and Manufacturing Co 148r 


Britisli Columbia ; Department of Industries In . . 18 4r 

Mineral prodnetion of In 1918 4ieR 

Minerals, metals, etc., in . . eSR, 184 b, 207r 

Mining Convention in 186 b 


Natural depoelts of magnesium and sodium salts in — ^ 229 b 

Steel industry ||r SSb 

Vegetable oil Industry In SSb 


a-Biomodletl»ylacetic acid ; Maiuifachiro of anilides of - -- 

(P) Thorp 28 a 

^-Bromoethyl p-iiitrobcnzoate ; Manufacture of . (D 

Adams and others 268\ 

Bromolccltlialbuinln ; Manufacture of . (P) Bcrgell . . 28 a 

Broinnleclthln ; Manufacture of . (P)Bergell.. .. 28 a 

Bronze anodes ; Electrolytic refining of . (P) 

Iliitlonwcrk Nl(xlorsoli(inowoide A.-G. Ginsberg . , 911 a 

molybdenum-; Manufacture of -. (P) iShigeta .. 951A 

Brucine compounds ; Application of Kjcldalil method 

to . Jones 843 a 

salt of a new nucleotide. Jones 843 a* 

Bucher cyanide process for fixation of nitrogen. Posnjnk 

and Merwin 173A 

Buckwheat ; Solubility of different phosphates and their 

utilisation by — . Pfeiffer and others . . , . 837 a 

Budget statement 169 r 

Building and insulating material ; Manufacture of . (P) 

Mitchell, and Mitchell and Orenelle 142 a 

material. (PI Jury 17 a 

material for closing off water in oil-wells. (P) Grunwald, 

and National Magne.sla Manufacturing Co. . . 905 a 

material ; Composite . (P) VIens 864 a 

materials In Italy 360 r 

Bulgaria ; Beet sugar industry In 378 r 

Economic condition of 2llR 

Bulletin of Scientific and Technical Societies .. .. 19 r 

Bungu. See Ceratotheca $e«amiodet. 

Bunsen burner ; Gas pressure governor for one . Clare 88 t 

Burette ; Gaa . Nioolardot and Prevost . . . , 660 a 

tubes ; Apparatus for accurate calibration of . 


Burettes ; Standardisation of 284R 

Burgundy mixtures; Chemistry of . Mond and 

Ueberleln 790a 

Burner nozzles for coke-ovens and the like. (P) Wllputte . , 279A* 
Burners for gaseous or liquid fuel. (P) Alldays and Onions 

Pneumatic Engineering Co., and Nicholson . . S5a 

Injector for oil-fired furnaces, (?) Brayshaw 

Furnaces and Tools, Ltd., and Brayshaw . . . . 803a 

for liquid fuel. (P) Curie and Sellar 674a* 

for liquid fuel; Combined atomisers and , (P) 

WIndle 803a 

for oil fuel. (P) Bowden-Smlth 755a* 

Burning explosive gaseous mixtures. (P) Lucke, and Gas 

and Oil Combustion Co 619a, 616a 

explosive mixtures ; Apparatus for . (P) Surface 

Combustion Co., and others . . . . 67a, 867a* 

Inferior or anthracite fuel In any existing furnace or 


Butane ; B<ecovery of propane and . (P) Gamer and 

others 6581 
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Butter; Distillation method for detecting adulteration in 

. Gilmour 

(at ; Effect of feeding poppyseed cake on coiujosltlon 

of . Annett and Sen 

fat; Estimation of coconut fat, palm kernel fat. and 

and their mixtures. Biichfeldt 

Industry of Holland 

Relation between Kirschner, lleiohert-Mdsf.!, and 

Polensko values of . Richmond 

hubstllutee. (P) Newbould 

Tanks for ripening or souring milk or cream for in 

manufacture of . (P) Revis and others 

Buttermilk; fk)in position of . Hodgson 

Butyl alcohol ; Bacterial fermentation of earhohyd rates for 

production of acetone and and bacterial eul- 

turcs for the same. (P) \Vt izinanu .. {{OIa, 

Manufacture of acetone and l'\ lorinonlation : 

(?) Picard 

S}>eakmau . . 

«-ButyI alcoliol-acetone-water ; Tlic system . Reilly 

and Ralpli 

Manufacture of acetone and by fennentation from 

horae-cheHtnuts. (illl 

Preparation of pure . Orton and Jones 

Temperature of critical solution of a ternary mixture as 

criterion of ptirity of . Orton and Jones 

Butylamlnc; Preparation of . Werner 

Butyric add; Manufacture of liy fermentation. (P) 

Lefranc 

Butyrometcra ; (iraduatlon of Gerber . Rldnwond 

Butyronc ; Preparation of . (P) Hild'Crt 

By-products ; Recovery and ntillsutlun uf . I'rai-oi . 


Cabbage; Antl-scorbudc and growtii-i)rontoting properties 
of raw and heatcrl — — -. Oclf 
Effect of drying on nntl-ficorl)ntic and growtli-i'romotlnu 

properties of . Ocif and 8kelt<uj 

Cacao butter; Deodorising ni.d dccolorisiriR . (P) Co- 

operative Wliolosale Hoc., and olliers 
butter; Preparation of for cooking and like pur- 

poses. (Pj Martin, and Co-oiK?rutive Wlioiesale 
Society 

butter prcsse.s and the like; Cliarguig of . (1) 

Baker and S(»ns, and I'rcscott 

crop in Domlnlr.an Ueptiblle 

jiroducts ; Detection of excess of slidl in ilocpner 

shell; Deterndnatlon of . Knapp and Mcbellan 

See also Cocoa. 

Cacodyl cotnp<Junds ; Determination of arsenic in vola- 
tile — — . 

Cactus alkaloids. SpilUr 

Cadmlum-coppcr alloys. (P) Smith, and I .S. Smelting, 

Refining and Mining Co . . 

Detenninatlon of in brass by tlie liydrogcn sulphldo 

method. Scltramin 

in the United States in 191S 

Cadmium suboxido ; Preparation of . Denham . . 

tungstate fluorescent screens for radioscopy. Roubcrtle 

and Nemlrovsky 

Caffeine; Determination of in vegetable material. 

Power and Cliesnut • •• 

Ilex vomiforia as a source of . Power and Che^nut 

Industry in .lapan • • • •• 

Recovery of from t^ocoa and u.isto products of 

clio<;olato manufacture. <P) Do ttrousseau and 
VIcogne 

Test for distinguishing between theohroinluc and . 

Stroup 

“ Calafato.” See Jiarberis buxifnlvt. 

Calcining earthy matters ; Kilns for . (P) Dodson . . 

furnaces. See under Furnaces. , „ ^ 

granular material ; Process for . (P) JIcCourt, 

and Surface Combustion, Inc. 

Calciuto ; Determination of magnesium and In salbe 

solutions. Canals •• 169^ 

Determination of very small amounts of m animal 

substonces. Dienes .. .. - . •• 

Determination of in white lead. Hough . . . . 

Determination of zinc and in presence of lead. 

Nyman . . . . . . • • • • 

Gravlmetrio determination of . Winkler . . . . 

Gravimetric determination of in presence of phos- 

phoric, arsenic, and boric acids. Winkler 

Separation of lead in the analysis of roeUllic 

Kfinlg •• 

Separation of from magnesium. Winkler . . 

Calcium alumlnate ; Mixed crystals of calcium ferrite and 

. Campbell • • 

alumlnates; Hydraulic properties of — . 
alumtnate-sulpbatc as a destroyer of concrete. Nltzscne 

antimony tartrate; Mordanting by means of — . 

(P) Hermann . . . > . . . • • • • • • 

Usulg^ ; Appw»tiM for manulacture of pore . 


Calciume— co«f. 

bisulphite solution for pulp manufacture ; Requirements 

of a goal . Baker I 

carbide oimvcrslon calculations. Knapp .. ' 

carbide; ]iniX)rt>ation of Into India .. : 

carbide; Im|iroveiuc*nt In the luauui’acture of . 1 

carbide ; Mamifai'ture of ; 

(P) Bcfkrt, and Viilon Uiirbldo Co. 286 a, 681 a, f 

(P) lU?ld 1 

carbide mono})oly in Germun-Austrla ; Proposed — — . 1 

carbide plant of A.-G. filr Sdckstoffdfingor, Kiiaiisaok. 

Aiimainl and Williams i 

carbide; Pnqmratlon «*f crude materials for manu- 

failure of . (P) Slocum .. 046 a*, f 

carbide; Hubstltutlou of for niaiignncso In steel 

manufacture . . . . . . 1 

carbldo ; Use of for «lco\ldatIon of ingot-iron and 

steel, (P) Dcut«ch-l.uxt'inl)urgls^cho Bergworks- 

u lliiltcii-A.-D f 

carbide; Work of ('anadinn l.Icctro Products (’o. 
in ayntlietic prabictlon of acctli' acid and acetone 
from — — Mat,be.»on . , . . 7 

carbonate; Solnblilty of of ditTereiit origins and 

degrees of fliioncHS in water containing earl*on 
dioxble in ita relations to soil and plants, Hager 
and Kern , . . . . . . , , . . J" 

-casein compound ; HeparaMon of — from milk. (P) 
Hoering 

caseinate ; Manufacture o[ a coniiKumd of iron giycero* 

pbotfpbate . (P) Hoerlng .. .. * 

chloride Imbjstry in IhlH . . . . . . , . . . i 

ciilorlde , Manufai lme of alumina, sodium and potas- 
sium carbonates und ulumluulcs, magnesia, and 

. (P) Dull and Dntt I 

cldorido in the thjlled Htales .. .. .. 

chlorlilc ii.’<ed In automol>lle ‘'antifreeze" solutions; 

t'orroslon lesf.s on commcn lnl . Riulnick .. < 

compounds of tannic acid derivatives; Manufacture 
of ' (P) Knoll und Co 


oi - IV non iiiiu vo, .. .. .. 

eyanamidft : Apparatus for making : 

(P) Cox, and American Cyanatnld Co. ..I 

( P) .Hlocuin • > 

eyanamidft; Avoiding dust and corrosive action with 

jmlverulenl. (P) Wangc i 

cyanamido ; l>rlorndnalion of dlcyanodlumldo la 

, Von Dafcrt and Idiklauz .. .. .. f 

cyanamido; Diminution in value of crude hy 

prcsimco of dlcyunodiamidc. Jlbvermann and 
Kocli . . . . . ■ • . • - • • . . 1 

cyanamido fertiliser ; Manufaeture of a dustless get- 

inbld.al . (I*) Gerdcs 1 

cvaiiamldo fertiliser ; Manu fact uro of a non-dusty 
„. .. capaLlc of Ixilng spread. (!’) Nouss and 

Ht legler ‘ 

evanambio ; Manufacture of - : 

(IM Cox, and American Cyanamid Co. 41 1, i 

(P) tiros at Boucliardy I 

(P) Middleton, und American Gyauamld Cu. 1 
(P) Reid and International Nitrogen Co. . . 
cvanamlde; Manufacture of ammonia from . (P) 

Norsk Hydro- Klektrisk KvaelstofaktlOBelHkab 

cyanamido ; Manufacture of dry ammonia from cnido 
___ by luoanH of superbeated steam. (P) Wiede- 
mann • • : • u 1 ‘ 

eyanamidft ; Manufacture of — — from fuiosphato 
rock. (P) llaslup. and Hosiup and Peacock .. 
cyanamido plant of A.-G. flir HtlrkstolMUugcr. Knap- 
sack. Allinand and Williams 

eyanamidft ; J^rcxliictlon of ammonia from crude 

und U»e time yield •indcr various conditions. 

Grabmann * , .* * ^ . ** 

cyanamido ; Use of for deoxidation of Ingot-Iron 

and steel. (P) /mr.kschwcrdt .. .. 

cyanarolde works ; Proiawwl new at Workington 

cvanamlde ; World's production of . . . - • 

ferrite; Mixed crystals of calcium aluralnato and 

. Campbell 

halldPJJ and starch ; Dry preparations containing . 

(1*) nitsert “ 

hypochlorite; Manufacture of . (P) Hofmann 

and * 

nitrate; Manufaeture of : , „ , „ 

(?) 8mlth, and Ammonia Soda to. .. . . 

(?) Tborssell and Lundfn .. ' 

nitrate; Manufacture of from calcium chloride 

and sodium nitrate. (P) Olllbert . . .. .. 

oxide ; Determination of In milk of lime. Ixinart 

oxide. See also Lime 

phosphate; Bfanufacture of ammonium compounda 

aud from sewage. Gonnfi .. .. .. 

-potassium double salts and their occurrence In leaching 
cemeut-mlll flue dust. Anderson . . . . 

pyrophospliatc ; Manufacture of alkali^Iuble coni- 
guilds of with proteins. (P) Leclnwcrk 

sulphate; Ammonia-fixing capacity of . Bear 

and Workman .. .. •• •• »• 

sulphate ; Manufacture of sulphuric acid and cement 

from waste . Allmand and Williams . . . . 

sulphate ; Reaction between potassium bltartrate a^ 

in the fermentation of plastered grape mmt. 

Bomtraeger •» •• •* 

Calico printing. Su under Printing 
Calomel. See Hercurowu cliiorlde 
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(Modfic T*h»« of eoal gu ; DetwmtoAtlon ^ by mwM 
of the Juoken gee calorimeter. Bunte ana Oiako 

value of i?aeei ; Apparatiu for determining the • 

(P) atrache 

(P) atrache and Kling 

value indicator for gasworks use. Bra^ .. .. 

value of motor spirit and fuel oin; Determination 

of . Phllli) 

calorimeter; Adiabatic bomb . Holland and othen 


calorimeters, Imrab- ; CombU8tlon*pan for . (P) 

lioehrlch 

Some points regarding efBclency of . White 

Calorimetric lag. White 

methorl and apparatus for measuring steam-flow. 

(P) Crowell, inn 

methods and devices. White 

precision ; Conditions of -- — -. White . . 

Cambridge University; Endowments for chemistry and 

metallurgy at 

Cameroons ; Resources of the British Occupied Territory 
in the 


piai 

800a 

980a* 

030a 

038A 

939a 

706a 

202a 
20 lA 
92a 

761a 

92a 

92a 

186r 

187r 


Camplior Industry in Japan 93 r 

Manufacture of synthoklc . (P) Andreau, and 

Du Pont do Nemours and Co 704 a 

monoliromido ; Dctorraluatlon of in migraine 

tablets. Emery 793 a 

production in Formosa 377 r 

production in Japan 68 r 

Purification of ; 

(P) Crane, and Arlington Co 657 a 

(P) Du Pont do Nemours and Co., and others 696 a* 
(P) ]A)omis, and Du Pont de Nemours and Co. 657 a 

Solubility of in water. Leo and Rimbach . . 739 a 

epirita of; Analysis of . Utz 923A 

Canada ; Convention of chemists in 124 r 

CopiKjr in Manitoba 436 r 

Developments In steel prodiictlon In 376R 

Directory of chemical Industries In 308R 

Foreign chemical trade of in 1918 113 k 

Cold in Nortliem Manitoba 376R 

Cold refining in 85 r 

Indus! rial Commission in 870R 

Industrial canditious in mining centres iu . .. 376R 

Industrial developments In — — 142R 

Lignite in Western 25R 

Manufacture of forromolybdcmim in 245R 

Evans 326 a 

Maple sugar in 229R 

Meeting of Maritime Cliomlsts* Association in . 308R 

Mineral production of - 161 r 

Now chemical Industries iu 8f)R 

New cyanide plank in 30 hr 

Now goldfield in 329R 

New research organisjitlou in 228R 

Nickel exports of In 1918 85 r 

Oil exploration In Alberta 245R 

Oil refineries in 376 r 

Organisation of chemists lu , . . 7 r, 85R, lOlR, 164 r 

Shutt 117R 

PlUdiblende dlseovory la 435 k 

Production of helium In 268 k 

Progress of chemical Industries in 245 r 

Protection of chemical Industries In 184 r 

Pulp and paper Industry in 105R 

Rei)ort on trade of for 1918. Field .. .. 232 r 

Research In Alberta 308R 

Research institute for 7 r 

8oda ash production in 435R 

Standard isatiou of dairy products In 25R 

Sugar industry in — 299T 

Tariff changes in 254 r 

Universities of 417 r 

lltillsHtion of fish scrap In - 184R 

War chemical industrlea in , Plrrle .. .. 202R 

Water power in 85 r 


Canadian firms ; Representation of at Chicago chemical 

exposition 376r 

Canadian Industrial Commission 416 r 


Canadian Institute of Cliemistry 


228R 


Canadian Mining Institute 124 r 

Canadiat} Research Council ; Work of . Macalluro 60 r 

Canadian Steel Corporation ; Constructional work of the . 85 r 

Candelilla wax . . . . 7 r 

wax. Buchner 871 a 

wax ; Product Jon of In Mexico 41 9 r 

Candle Industry in Italy SflOR 

Candlenut oil. See under Oils, Fatty. 

Candles ; Manufacture of lu South Africa . . . . 246 r 

Oannel coal. See under Coal. 

Cantharidee ; Detection of so-called Mexican in 

poultry, spices and foods. WaUis 207 r 

Canvas ; Preparing for receiving an impression in one 

or more colours. (P) Leurquin .. .. 858 a 

CaoQtchouc-like substances ; Prooees for improving . 

(P) Badisdie Aniiln n. Soda Fabrik .. .. 189 a 

Mahufactufis of subatances resembling — . (P) 

Badlsche Ajkhlia und Soda Fabrik . . . . SSlA* 

«hb8^oe8; Manufacture of . (P) Goodyear 

Tlrt and Rubber Co 781 a 


Caotttohouo— conf. 

Byntheils of . Staudinger 428 a 

Synthetic . Duiiberg 188 a 

Vulcanisation of . (P) Peachey 688 a 

See nleo Rubber 

Capsaicin. Lapworth and Boyle 84SA 

Constitution of . Nelson 664 a 

Capsicum ; Constitution of capsaicin, the pungent principle 

of . Nelson 654A 

Carbamide. See Urea. 

Carbamides; Constitution of . Werner .. .. 844i 

Carbazine dyestuffs, a new class of quinone-imlde deriva- 
tives. Kohrmann and osiers .. .. .. 813 a 

Carbttzole ; Determination of . Clark 2 17 a 

Process of purifying . (P) Weiss, and Barrett Co. 569 a 

Solubilities, separation, and purilh-ation of anthracene, 

phenauthreno, and . Clark 247 a 

Carbide. See Calcium carbide. 

Carbides : Apparatus for treating with nitrogen. (P) 

Stutz 901 A 

Manufacture of ammonia and its compounds from . 

(!') Slocum 818.i 

Manufacture of nitrogen compounds from . (P) 

Carlson 263 a 

Method of grinding und conveying . (P) Pols'sius 819 a 

Carbohydrates of vegetables. Busolt 840 a 

Carbolic acid. See Phenol. 


Carbon; Activation of . Clianoy 857 a 

Apparatus for separating from slag or the like. 

(P) Soo. Le Coke Indu-striol 672 a 

articles; Baked . (P) illnckloy, and National 

Carbon Co 679A 

articles ; Purification of lampblack and manufacture 

of . (P) Mott, and National Carbon Co. .. 602 a 

-black ; Manufacture of from natural gas. (P) 

Zimmers and others 647 a 

blocks ; Manufacture of . (P) Hutchins . . 502 a* 

In 80 ; 20 cupro-nickel melted in the electric furnace. 

Thompson and Barclay 130T 

Decolorising . See under DocolorlsiDg. 

Determination of In organic substances, soils, 

etc., by wet combustion, using barium hydroxide 

as absorbent. Hibbard 929 a 

Determination of In steel. Rogers . . . . 418 a 

electric reslster ; Zigzag . (P) Thomson . . . . 470 a 

electric resistors ; Preventing from oxidising. (P) 

Thomson 643 a 

electrodes ; Manufacture of . (P) Sieurln . . 20 a 

electrodes ; Manufacture of protective sheaths for 

particularly those used in electric furnaces. (P) 

Ocs. filr Teerverwertung 377 a 

electrodes used in electric stool-making furnaces - 

Radiographic examination of . Uadfield 

and Main 424 a 

Electrolytic resistance method of determining in 

steel. Cain and Maxwell 773A 

Equilibria in the reduction of oxides by . Slade 

and Hlgson 327 a 

Graphitic : 

Kohlschfitter .. 174 a 

KohlschUtter and Haenni 221 a 

manufacture 70R 

Production of from coal tar and the like and also 

oils and pitch which may be relatively free from 

uncomblnod carbon. (P) Major 318 a 

Rapid determination of In steel and cast Iron. 

PIva and Salvjideo 681 a 

Recovery of from waste product of oll-cracking. 

(P) Pike 67 a* 

retort- ; Process and apparatus for loosening from 

retort walls. (P) Krantz 626 a 

Roasting apparatus for granular . (P) Malcolmson 

and others 6S6 a 

Id soils ; Wot combustion method for determination 

of . Waynlck 691 a 

Solubility of lu metals. Ruff and Bergdahl .. 503 a 

Carbon bisulphlde-alr mixtures; Course of reaction in 

explosions of . Stewart and Burd .. .. 231 a 

Analysis of mixtures of vapours containing carbon 
monoxide, carbon dioxide, carbon oxysulphide, ' 

and and similar gaseous mixtures. Stock 

and Seellg 412 a 

in black varnish. IJng and McLaren 606 a 

Critical examination of methods for determination of 

. Spielmann and Jones . . . . 182 r, 185t 

Effect of upon nltrogen-flxlng and nitrifying 

organisms. Gainey 228 a 

Manufacture of . (P) Moore and others . . . . 719 a 

Carbon dioxide ; Absorption of from gaseous mixtures, 

(P) Kramers 175 a* 

analyser. (P) Butcher 160 a 

Analysis of mixtures of vapours containing carbon 
monoxide, carbon oxysulphide, carbon bisiiiphide, 
and — — and similar gaseous mixtures. Stock 

and Seellg 412 a 

Apparatus for impiegnating liquids with . (P) 

Pindstofte 706 a* 

Apparatus for making nitrogen and . (P) MeCourt 

and others 186 a* 

Determination of in earhonateA Yao Blyke . . 40 a 


SUBJECT INDEX, 
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Carbon dloxidn—oonl. I 

Determiaatlon of In ook«*oven ammoula liquor. i 

Hllpert 633 a 

Determliutioo of free in water : 

Cteosny 47eA 

Klut 47flA 

Detennlnaiion of in mlno air. ^Vilke3 . . . . 5d7A 

Determluing purity of . (1*) Spludler . . 636 a i 

Effect of wlien present in lnfiamma)>le Kaaooua I 

mixtures on explosion phenomena Ihivi.l . . 707 a 

Equilibrium betw'eeo carbon monoxide, sulphur dioxide, ! 

sulphur, and . Fergusou llA i 

factories ; Separation of potasshnn Bulphnte from 

potash liquors of and process for iireventing its 

formation. Luhmanu 11 A 

Manufacture of ; 

(P) Barrett and Pennington 253 a 

(P) Harger, and Lover Bros 7(iftA 

Manufacture of mixtures of nitrogen and of low 

oxygen content. (P) Munchka t>0lA 

Precipitation of ammonia by means of . Fischer and 

Hllpert 532 a 

Rapid determination of In gases. Hargreaves . . 3U1 a 

Separation of piire by sol Id 1 11 ('at Ion from a gaseous 

mixture. (V^mlcu and Ivoitapo 000 a 

Cari>on liexachloridc. IlexachlorotUhane. 

C'arl)on monoxide; Accurate determination of ~ — in 

gas ml.xturcs. Uraham IOt 

ActlciU of on nickel st^l. Hudson .. .. 774i 

Action of sodium hydroxide ou . Boswell and 

Dixon . . . . , . . . . . . . . . 72 a 

Analysis of mixturoa of vapours containing carboti 
dioxide, carbon oxysulphldo, cArlion bisulphide, 

and and similar gaseous lul.xturca Stock 

and Seellg 412 a 

Electromolivo .Kdlvity of — -. Auerhaeth . . . . 376 a 

Equilibrium between carbon dioxide, sulphur dioxide, 

sulphur, and . I'ergiiHon 11 A 

Instrument for determination of small quantities of 

in hydrogen. lUdcuI and Taylor .. .. 252 a 

Material for removing fr'un gases. (P) South 

MetropoHun Das Co., and Somerville .. .. 073 a 

Production of hydrogen by Interaction of with 

calclutn hydroxide. Engels 753 a 

Purification of hydrogen from . (P) Itideal and i 

Taylor . . 682 a , 

Removing from gases and manufacture of a j 

material therclor. (P) Boulh Metroi>ollfan Das i 

Co., and Somerville 175 a 

Selective comhuation of in hydrogen. Rideal . . 8()7 a I 

Treatment of mixtures of hydrogen and to remove 

the rarlKm monoxide. (P) I larger and Terroy G77 a 
C arbon oxychloride. See Carbonyl chloride. 


C.irbon oxysulphlde; Analysis of mixtures of vajmurs con- 


taining carlMm monoxide, ('arlxtn dioxide, carbon ! 

blsultihidft and and similar gaseous mixtures. , 

Stock and Seelig 412 a 

Attempted Hynthesl.s of . Doutilez and Molo.s 36 ()a ! 

Thennal decoraisxsitloii of . Stock aud otlmrs 413 a 

Carbon tetrachloride ; Action of concentrated sulphuric t 

acid on . Mauguin and Slrnou . . . . 676 a j 

Preparation of from natural gas. Jones and Allison 699 a 

Ihreparation of phosgene from . Orignard aud 1 

Urbaln 674 a j 

Carbonaceous Altering mediums ; Manufacture of . 

(P) Welnrkh 65 1 a, 785a* 

material; Manufacture of . (P) Hinckley, and 

National Carbon Co 062 a 

materials ; Charging of retorts for destructive distillation 

of . (P) West and Wild 246 a 

materials; Destructive distillation of . (P) 

Wc.st and (Hover 168A 

materials; Destructive distillation of to increase 

the aromatic by-brodiicts. (P) Perkin, and I 

Nitrogen Prod u eta and Carbide Co. , . , . 621 A 

materials; Distillation of . (P) Wallace, aud 

Wallace Coke. Dll, and By-Products Co 68 a 

materials; Distillation, gaslAcation, and the like of 

and separation of volatile matter therefrom. 

(P) Davies .. 711 a 

materials ; Drying process for . (P) Seaman, and 

Seaman Waste Wood Chemical Co. . . SOSa 

matter; Apparatus for completely gasifying . 

(P) Colson 62 ()a 

matter ; Behaviour of sulphur towards at high 

temperatures. Wibaut 314 a 

matter; Carbouisation and distillation of by 

electricity. (P) Blmfwon and Moorhoiiso . . . . 101 a 

substances ; Destructive distillation of . (P) 

Poore 711 a 

substances; Distillation of . (?) Mulllner and 

Kent 404 a 

Carbonate fusions. Niggli 407 a 

rocks ; Apparatus for studying dissociation of . 

Bole 57 Sa 

Carbonates; Determination of carbon dioxide in . 

Van Slyke 40 a 

P^^ndtnatloa of In sugar factory products. 

Stanek and Bkola dOOA 

Gazbooating and filling liquids; Pro<»s8 and apparatus 

for . (P) Binith 884A* 

Owboxae acid, Ses Carbon dioxide. 


Oarbonio oxide. Sei Carbon monoxide. 

Oarbonisatton of coal ; Apparatus for . (P) Freeman S17 a 

of coal in gas-works; Use of low temperatures In 

. Auderson 860 a 

of coal and the like; Vertical retorts for oontinuuus 

. (P) (Hover and others 4 a 

of coal at low temperatures: Now practical method 

of Fischer and Gtuud . , . . , . 863 a 

of coal at low temiwatores ; New prooesf of . 802R 

of coal and other carl)onaceous matter by electricity, 

(P> Simpson and Moorhouse lOlA 

of coal at low temperatures ; Posslbltillos of , 

. l‘«rr 812 a 

of ooal and recovery of by-products ; Some features 

of — , Thorp .. 350 a 

of (xml, shale, peat, wood, and other bituminous or 

organic materials. (P) Bellby 863A 

of coal ; SinuiUaueous rocovorv of amtnonia and 

sulphur In . Bertelsmann 218 a 

of lignites : lArge- scale laboratory te.sts of . 

l>tAn«fleId and (Jllinoro ,, .. 401 a 

or like treatment of matiTials ; Two-stage apimratnn 

for — (!’) ICritli’s Engineering Co., anti ErltU 7llA 

I.ow-toiuj)erut lire ; 

Clarke 810B 

(P) Nendon and WhlUker 892 a 

low-temperainre ; Matiufacture of gas and ammonia 

from coke derived from . (!') blmluMg SOOA 

Lo\V'tenii>er:it,ure in relation to i)rodncllon of motor 

spirit, ftiel oils, smokeless fuel, and power gas. 

Marshall . . . . 212 a 

Preparation of fuel l>rlq\iettca for iiso in (P) 

628a 

of wood and the like. (P) Wells 8 17 A 


Carbons ; Decolorising — — , Sre utuirr Decolorl.slng. 


Carbons for elecirio arc lamps ; Manufacture of , (P) 

Heape and (Jrylls 455 a, 668A, 622a* 

Carbonyl cldtJiide; CaUlytle apparattis for production 

of — -. (P) Jmrrasse 74 a 

Determination of tract's of In air. KItug and 

SehmuU 439 a 

Idontineatluii and estimation of . Kling anti 

Htdimutz 338 a 

Preparation of from carbon tetracliloride : 

(irignard and Urbaln 674 a 

Mauguin and 81mon 676A 

“ Carlmraffin ” diseolorislng ('arbon ; Revlvlllcatlon of 

. Stanek 660 a 

a doc,olorislng carlKui for sugar Jnlce. Stanek . . . . 102 a 

Carboy hampers or crates, (P) Ctovburn, and Cowbiim 

and ('owpar, Ltd .. .. 212 a* 

** ('ttrhrox," a docolorlHlng carbon i>ic|»are<i from rice hulls 

and its use in rellidng sugar. Shlistono . . . . 4S2A 

Carburising n»aterlal ; Manufacture of . (P) Pressell, 

and llougltton and C-o. .. .. .. ,, 292 a 

metals; Rotary furnac(5.s for — (P) (larlmtt ., 867 a 

Cardboard : Manufat'lurn of from garbage. (P) 

Puttaert and Puttaert ,, 044 a* 

tubes; Coating Interior surfaces of . (P) Had field 

and Bawtree . , . . . . . . 39A 

vessels ; Itenderlng Impervious to fluids. (P) 

lladfleld ninl Batvtreo 8 a, 626a* 

(’nrnosine ; (knistltutlon ond synthesis of . Barger 

and 'i'utin 106 a 


Carnotite ; Raidd determination of uranium in . 

Scholl 778 a 

Carrots ; Carbohydrates of • — . Busolt 840 a 

Carvacrol ; Conditions essential for commercial manu- 
facture of . HInkrfon and McKee . . . . 66A 


Caryophyllin. Dodge 508A 

Case-hardening. (P) Whyte 421 a 

compound. (P) Miinn 109 a* 

fnruBcea. (V) Nettgens . . . . . . . . . . 728 a 

of metals. (P) Hh liner and Richards 686A* 

method. (P) Nettgens 728 a 

process ; Improvements In the . Hanson and 

Hurst 183B, 638A 

Rotary furnaces for : 

(P) (hirbutt 867 a 

(P) (larhiitt, and British Carbonizing Co. .. 87 Za 


See also under Iron and htoel. 


(Casein. Mayimrd 

-aluminium (omiMnmd ; Preparation of a water-aoluble 

. (P) Wiimng 

Apparatus for drying -- — -. (P) Dietrich 

-calcium compound ; Separation of from milk. 

(P) lloering 

glue. (P) Roy and De la (Irandville .. 

Improvement In making . Saminls . . . . 

Industry in Bombay 

industry In Franc* 

Manufacture of esiveclally for production of horn- 

like masses. ( P) Bartels, and Chemical Fonndation, 

Inc 

Manufacture of plastic masses from « (P) ZlUlch 

Process for rendering wooden articles impre^ted 
with formaldehyde capable of being glued ndth 
. (P) Luftschlflbau Scliiiite-Laiu 


-tannin compounds; liUnataotnre of . 

. .Abrahamsen .. .. 


435a 

025a 

780a 


26a 

788a 

018a 

leSA 

2081 


065A 

48U 


28$A 

SOI 

80U 
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piai 

Dakin .. .. IMa 

by trypsin. Edle 694a 
Masters 140R. 416a* 


Caselnogen; Amluo-acids from — 

Effect of alcohol on di({estion of - 
Casseroles ; Soluble lead In olaze of • 

Cassia oil. See vnler Oils. I’ftsentlal. 

Casslterlte : (kwnparlson of concentration results with 
special reference to the Cornish method of con- 
centrating — — . Kdser 182a 

Casting metals and apfiaratus therefor. (P) Auld and 

Tennick 

Castings; Composition for mending fissures in . (P) 

Hinger und otliers 

.MalJeahJe 

I'rocess for obtaining dense . (P) lioiischkolf 

and Kourb/ttov 

Production of solid — . (p) Walker .. 

Rendering non-porous to water and other fluids. 

(P) Lea 

Castor oil. See under Oils, Fatty. 

Von Euler 


373a 


261a 

309r 


r>i2A 

328a 


r*4lA 


Catalase action In yeast colls ; Increased 

and Blix 

activity of fresh and dehydrated vegetables. Falk aiid 

otliers 

activity of yeast ; Augmentation of . Voii Euler 

and Jjiurin 

content of seeds in relation to their dormancy, age, 
vitality, and rcsplratiini. Crocker and Jiarrington 

llclatlonsldp between diaatuse, peroxydase, and 

Maggi 

Catalysis. Jordan 

Art of — . (?) Ellis .. ;; ;; ;; 

Process of regulating — — in formation of unsaturatod 
organic compounds. (?) Kldrod and otliers 

Catalysts; Activation of , (?) Maxted and Illdsdalo 

containing nickel or its comiiounds which have been used 
for the hydrogenation of fatty bodies and other 

organlfj compounds ; Regeneration of . (?) 

8oc. Ind. do ?rod. <'l»iin 

for hydrogenating oils. (?) Scliwarcman, and Kellogg 

Prodtict.H, Inc . 

for hydrogenation of fatty adds or tiiclr glycerides’ 

Manufacture of . (?) Morrison, and Hydro- 

genailon tki 544^ 

for hydrogenation ; jranufacturc of nickel — - (?) 

Scliuck 

for hydrogenation of oils ; Manufacture 'of nickel fonn- 

ate . (?) Ellis . . 

for hydrogenation^ Process of electrically prepariiig 

Manufacture of : 

(?) Goold-Adams aud others .. 

(?) Granlchstildtcn 

(?) lion wood ] [ ‘ ] 

U’) Welntraub, and Oeuernl Electric *Co. ’! 

Manufacture of hydrogen-froo . (?) icills 

for oxidising reactions. (?) Ellis, and Kllls-Foster Co. 
used In liydrogenation of fatty iKxlies ; Regeneration of 

nickel oxide . (?) Soc. Ind. de Prod. <niim. 

which have been used for hydrogenation of fatty bodies 
or other organic compounds ; Regenerating nickel 

. (P) Vis 

Catalytic action of platinum in sulphuric acid contact plants ; 

Effect of cooling burner gases on . deary 133T, 196 t 

actions at solid surfaces. Armstrong and lilldltcli 

226k 473r 

agents. See Catalysts. ’ ' ' 

apparatus for production of carlum oxychloride and 
otijcr substances. (P) Darrqsso 
dehydrogenation by nickel in presence of hydrogen 
Sabatier and daudion 

formation of alkyl chlorides from primary alcohols. 

Sabatier and Malllie ngc. 

reactions; Apparatus for (P) Calvert * 

reduction of halogenatetl nct4.ie esters. Subutier and 

Mailhe 

Oatochin group ; Syntlicses In tlio . 

Catechol ; Reaction of . Dcnig(?a 

Cathode rays; Dtlllslng the thermic effect of 

Slndlng-I^rscn 

Cathodea; Electron-emitting for vacuum discharge 

tubes. (P) Western Electric Co 

Cattle-feed cake ; Manufacture of — from yellow mustard 

seed. (P) Unsvclt mu 

-food ; Mi^ufacture of ; .... a 

26a 
651 A 


694a 

595a 

020a 

47a 

25a 

413R 

544a 

668a 

536a 


471a 


580a 

378a 

471a 

409a 

832a 

629a 

451a 

1)38a 

817a 

645a 


689a 


780a 


74a 

338a 


794a 


923a 

Karrer and Wldner 943a 
7S8a 


(!’) 


668a 

226a 


(P) Makln 
(P) 1 


(?) Molosslne Co., and De Whallcv . . 

•food; Manufacture of syrup and from sweet 

potatoes. (P) Gore yog. 

-food from rubber seeds " oonn 

•food. See also Fooding-atuffs and Fodder. 

Caulking composition ; Pipe- . (P) Howell 

Caustic potash. See Potassium hydroxide 

pots ; Furnace settings tor . KJckle 

soda. See Sodium hydroxide. 

Celluloid; CoMtitution and physical and chemical proper* 

ties of . Dubose . . 

Industry la Japan . . 


187a 


172a 


5S1a 

9dR 

9a 

289a 


CeUuloid-eorK. 

Manufacture of non-inflammable . (P) Dreyfus .. 814 a* 

Manufacture of solutions of for use as lacquers or 

varnishes. (P) Gllmour, and Dunville and Co. .. 916 a 

substitute ; Manufacture of material suitable as 

and for like purposes. (P) Broadhurst and others 500 a 
substitutes ; Process of recovering proteins for manu- 
facture of . (P) Satow 263 a 

Cellulon tc-xtiles. Kramer 281 a 

Cellulose ; Analytical examination of vegetable fibrous raw 

materials and of prepared from them. Schwalbe 407 a 

Apparatus for manufacture of . (P) Schauffelbcrger 9 a* 

•containing materials • Treating and recovering 

substances used tnereiu. (P) Stage . . . . sa 

cotton-; Structure and constitution of . Cross 

and Bevan . . . . . . , , , , 

Dccoraiiosition of in soil by an aerobic organism, 

Smroehada cyfophaga. Hutchinson and Clayton . . 381 a 

degradation products; Enzyme studies on 

Prlugshclm and Von Markatr. 594 a 

Determination of “ copper value ” of . Httgglund 894 a 

digesters; Apparatus for charging . (P) SUempfli 283 a 

digesters; Circulating apparatus for . (P) Westad 

and Hllag 

Digesters for use in manufacture of . (P) Scliauffcl- 

berger 

Extraction of resins, fats, and oils from . (P) 

Bruno 357^ 

fibres ; Manufacture of gas mantles from . (?) 

Mayor 

industry in Sweden 28 r 

-iron oxide. IlaerLing .. .. ** ] ] 395 a 

Manufacture of : 

(?) Loomis aud Loomis 714 a 

(?) Mortcrud ] ‘ 4r,9A 

Manufacture of from cotton llutera. Wallarc ! ] 509 a 

Manufacture of electrical conductors embedded in 

squirted ■. (?) ?lancr 377 a 

Manufacture of gas mantles from . (?) Brealaucr 750 a 

manufacture ; Moulding powder and binding material 

for core sands from waste lyes from (?) 

Fucliis , 531^ 

Manufacture of zlno chloride solutions of . (?) 

Ogawa and others 170 a 

mixed witli alkali ; Distillation of . Fischer aiid 

Riggematm 

mucilage. Schwalbe and Becker . . . . ' 858 a 

Nitration of . Iicrv6 .. .. 5Pa 

Process of dissolving : 

(P) Manchester Oxide Co., and others 282.^ 460 a* 

(P) Ostenberg 897 a 

products; Manufacture of nitrated . (P) Tliomsou 

and others 742 a* 

Rciictions of . Seibert and Minor .. .. 7i3A 

solutions *, ^fanufacture of . (p) ZeJlstofi-Fabrik 

Waldliof, und ilottonroth 131 a 

solutions ; Squirting nozzles for maniifarture ’of strips 

and tlie like from . (P) Courtaulds, Ltd., and 

, Crlggal 

solvent. (P) Mcrscreau, and Chemical Development Co. C25 a 
sulpldte- ; Purifier and cooler for hot sulpliiirous gases 

from manufacture of , (p) Blei-ind. A -G 

vorni. Jung und Llndig ’ gogA 

textiles ; Process of treating with alkali. (P) 

Fine (k)tton Spinners’ and Doublers’ Assoc., and 

otlicrs 7^y^ 

Treatment of fibrous for production of hydrated 

derivatives. (?) Cross and Jtevan .. .. 458 a 

Viscosity as a criterion of suitability of for manu- 
facture of nitrocellulose. Will . . . . 479 a 

Valuation of quality of — . Hftgglund . . ’ * 894 a 

waste lyes. See under Soda-cellulose and Sulphite- 
cellulose. 

wooii- ; Comparison of nitrocellulose from cotton and 

from , Scliwali>e and Schrimptf . . . , 555A 

Woo<l ~ as fodder in Sweden. Schwalbe . . . . 51 a 

wood- ; Process for separating the resin from . (?) 

Wandrow'sky . . . . . . , , ^ ^ ^ 283 a 

wood- ; Relations betwf'f-n the viscosity of nltrocelluloao 
solutions and the nitration process, with special 
reference to . Leysleffcr 234 a 

Cellulose acetate. Worden 370x 

acetate ; Abnormal . Barr and Bircumshaw . . 713 a 

acetate compositions : 

(?) Dreyfus 

(!•) Kessler, and Du Pont de Nemours and Co. 681 a 

acetate compositions ; Fireproof . (?) Robinson 

and Du Pont de Nemours and Co * 026 a 

acetate compasltlons for use as varnishes, lacquers, and 

for other purposes. (P) Zimmer and others .. 379A 

acetate; Determination of copper number of . 

Barr and Bircumshaw ‘ 743^ 

acetate dope ; Decomposition of on ’ storage. 

Barr and Bircumshaw .. .. 713 a 

acetate ; Joining articles made of . (P) Gilmour* 

and Dunville and Co. . . . , . . . . 896 a 

acetate ; Manufacture of : 

(P) lUdcllffe 750 a 

(P) Stevenson .. 714A 

acetate ; Manufacture of compositions, etc., having a 

basiaof— . (P)Dreyfut.. 896 a 

acetate ; Manufacture of dopes, Kriutlt^, or composi- 
tions having a basil of — . (P) Dityfui 834 a 
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Cellutos^—eonl. 

aceUte; Prooeases of hydrolysis or ftaponiflcatlon 

of . (?) Cross and Dreyfus 427 a 

acetate soluble in acetone; Mantifacture of dopes, 

varnishes, coAtlnjrs or plastic films from . (I*) 

Grolca and Woylor 714 a 

acetate solutions ; Manufacture of : 

(P) CcUoD, Ltd,, and others 714 a 

(P) Gllraour, and Dunville and Co 8iMJA 

(P) Huehnor 678 a 

acetates ; Ghloroform-solublc and acetone-soluble . 

Ost :155 a 

acetates ; Process for trausformlnK . (?) Drevfus .H&8 a* 

i'arbamates ; Manufacture of (P) IJotssedet' .. 714 a 

derivatives; Manufacture of new , (P) (Jois^ot 714 a 

eater compositions. (?) Clarke, and Kastman Kcalak Co. d78A 

esU;r compositions ; Manufacture of plastic . (?) 

hevey 8d7A 

cater dope or varnish. (?) Goldsmith, and British 

Emaillite Co 472 a* 

caters; Solutlona of . (?) Brltlslj Aeroplane 

VaniknU Co., and Ward 678 a 

cstcra with over 20% of bound fatty acid ; Manufacttire 

of . (?) Polotsky, and Deutsche Gas^UUillcht- 

A.-G 

ethers; Manufacture of plastic coTn]K>slt Ions from . 

(?) 8eel, and Kastman Kfnlak Co. .. 8 a 

nitrate. See Nitrocellulose, 
nitric esters. See Nitrocellulose. 

nltro-acetic estci-s ; Mannfactnie (d . (P) ' 

Koetschet and others 102 a* 

Cellnlosca, cuto- ; Constitution of . Cros.« and Bevan 210 a 

Cellulosic matt'riais ; Manufacture of solutions of — . (P) 

Zellstoll-Vatirik Waldhof, and Ihittcnroth . . .. 131 a 

materials; Prnces.s for iccovfring fat. uax, resin, etc., 

from vegcfable . (I‘) Hclnsalbe .. 2l)r>A 

materials ; Sacr.liarKicatlou of with simnltaneous 

production of cltrnte-solnhlc phospliatc. (P) (3»cm. 

Kabr. Kiieimnia, and ol herfl . . . . , . 80(1 a 

Cell-yarns. L<dnvcber 218 a 

Cement In 1017 210 k 

Acld-roslstinj? — — . (P) Holley and others .. 14:tA* 

Agglomeration of In rotary Kilns. (P) Stalilwerk 

Thys.scn A.-G 468 a 

Bituminous . ( I') Tllcinann 366 a* j 

composiMon ; Manufudure of an owdiloildc . (P) 

Catlett i 

Emulsion for Matcrptooflng . (P) Kckonl-Zen.cnt 

Ind. (ics. 366 a 

Extraction of yota-sh from potasli-luMrlng niinoralH nial | 

conversion of residue Into . (!’) Auden .. 861 a j 

-fibre boards. (1’) Lappen .. .. '.66 a | 

lluc-dust ; increasing the solubility of the potassium i 

comiK)und8 in . (!’) Moon, and International | 

Precijiltatlon Co 73 a j 

Keene’s; Manufacture of . (P) Best, and Be.st j 

Bros. Keene’s Cement Co. . . . . . . . . 863 a ■ 

Keene’s ; Mauiifaoturo of quick-setting . (P) 

lloskin.s, and Beat Bros. Keene’s Cement Co. . . 466a 

-kiln dust : Leaching - to recover potassium salts. 

(P) Anderson, and International Precl[»ltul ion Co. 414 a 
- kiln dust : Utilisation of — . (p) Ncstcll, and Inter- 
national Precipitation Co, . . r)80A 

-kiln gases ; Apparatus for recovering potaasium com- 
pounds from . ( P) Blnmenbcrg. jnn 362 a j 

-kiln gases ; Cooling and recovery of dust tlierefrom i 

(P) Stevens 821 a j 

-kiln gases ; Manufacture of potas.'^iuru cblorido from i 

. (PI Blumcnljerg Jun 302 a j 

-kiln gases ; Alaniifacture of potassium nitrate from ; 

(P) Bluiuenbcrg, jun. 302 a . 

■ kiln gases : Kccovery of potas.sium conij)oundfl from j 

(P) Blumcnberg, jun 362 a 

(P) Blumenberg, Jun., and Chemical Con- 
struction Co. 362 a i 

Kilns for calcining . (P) Dodson .. .. 770 a 

kilns ; Kotary . (P) Fasting, and Smidth and C^. 770 a 

kilns; Treatment of flue gases from . (P) Davis.. 502 a 

•lime mortars ; Compressive strength of . Kirk- 
patrick and Orange 288 a 

-making materials ; 'Lreatment of . (?) Cappen- 

berg 77 a 

Manufacture of : 

(?) Bttftrnhlelm 863 a 

(?) Scott-Moncrleflf and Hines . . . . 770 a 

Manufacture of alkali and hydraulic from alknll- 

ferous mineral substances and lime. (?) Fatent- 
aktiebolagct Jungner’s Kali-Cement . . . . 255 a 

Manufacture of from aikuli-bearing rocks witli 

volatilisation of the alkali. (?) Krupp A.-G. 

Grusonwerk 179 a 

manufacture In Finland 247 r 

Manufacttire of moulded articles of . (?) Windsor- 

Richards 142 a 

Manufacture of potassium compounds and . (?) 

Spencer and Cox 710 a 

Manufacture of printing surfaces of . (?) Grant 637 a 

Manufacture of and production of magneslam 

and fonroeillcon. (?) Johnson S66 a 

Manufacture of refractory . (?) Sankey .. d04A 

Manufacture of sulphuric add and from waste 

calcium sulphate. Alhnand and Williams .. 285£ 


PAdl 

Ceme«tr-oonf. 

Manufacture of waterproof . (?) Olson 77 a, 266a* 

Manufacture of water-roslstlng admixtures for hydraulic 

— . (?) Rekord-Zoment Ind. Ges 806 a 

material ; Manufacture of . (?) Dwlgld and others 77 a 

Method and apparatus for testing . (?) 8klnner 637 a 

-mill du.st ; Nature of the re-comblnod potash In — . 

Mers and Koks 178a 

-luIH dust ; ?n)ct>88 for rendering water-soluble the 

potasii In ' - . (I*) Mors 134 a 

-mill flue dufit : Double salts of calcium and potaaslum 

and their oocurrenco In leaching -. Anderson S20 a 

mixtures; 'i’reatnient of - - for the rerx)very of 

potassium eomimuuds. (?) Bluinenhcrg, Jun. .. SOSA 

New researches on . Endell . . . . . . 76 a 

Non-i>oron.s (]*) Mullignu .. ‘ .. 687 a 

jdanU ; Potash from - - .. .. 184R 

piauts ; Pota.-h recovery at . Wllstm .. 137n, 814T 

Portland , Candlot 417 a 

Portland ; Ktfect of addition of slag to — , West 865 a 
rortluiid ; Klcclrolytic determination of Iron oxide and 

alumina in . Wolf , . . . . . 686 a 

Portland; Manufacture of : 

(P) Akerman 6.37 A 

(P) Pontoppldnn. and Bmldth and Co. ,. 940 a 

Portland; Process of treating — (P) Blumcn- 

berg, Jun- ,. .. .. 366 a 

Portlaiul ; PriHluction of - — . .. .. .. .. 181R 

Ihutland ; Settimt time of — Esllng .. 8lT 

Portland ; Holubllily of - and Us relation to iheculca 

of hydration. iVlll. and Keyes .. ,. .. |77 a 

Portland ; Trade in - in Australia 254R 

Prepar.ition of the raw material for . (P) Polyslus ()06 a 

Itapld te.stlng of strengMi of - •. Nitr.sclie .. .. 006 a 

iUptd l(st.s of — , liroiiteinartlnl and Konenll .. 047 a 

Kotary kilns for burning (P) Wlnqvlst , . 417 a 

8intering - — in rotary tube funiares. (P) 8tahl\verk 

Thyssen A.-G. 202 a 

Knrfnee.s ; Preiurration of for painting. (P) 

Andoiiard . . , . . . . . 769 a 

HurfaecH ; Priming or palm, for - (P) Botfomlcy 647 a 

Toxic • . (P) illtimeniterg. Jun. .. .. .. 365 a 

Treatment (*f )ir(lile.s or i)lasterlng containing . 

(]•) KandeiH and Sanders .. .. .. .. 863A 

waterpnaif; Mannfiidiir(! of - . (P) Davidson, and 

Jtnolley and Vroomun .. .. 142A 

works; Iteport on I)y the Alkali lnspocU)r .. 315R 

('ementltlons compositions ; Munnfaeturo of . (P) 

Catlett C37 a 

Cements ; Behaviour of dlfiorent - iir solutions of sodium 

and magnednm sulphates. MUsolic .. .. 769 a 

Centrifugal apparatus. (P) Hiller 211 A 

ui'paratuH for breaking up lli|iildM and dlKseinlnnting them 
in solids or for mixing and drying liquids and solids. 

(P) Lot lug 035 a 

dryers. Sec uiuler Dryers. 
inaclilneA : 

(P) Bryson, and 'J'olljurst Macliine Works .. 308i 

(P) Btnrgcon 276 a 623a* 

(P) Williamson 863 a 

machines; Apparnt.ns for eornplete separation of 

extra<t(Kl ll«juor and remeltod s\jgar syrup in 

dlroet romeUhtg . (P) I.eniolne .. .. 786 a 

in.’icldnes; Attnelune.rit for . (P) Williams .. 068 a 

machines; Srlf-dlseharging device for . (?) 

Gibson, and Western Htatoa Macliine Ca), . . 986A 

machines : Turbine driven . (?) Hcliinldt . . 7041 

mixers, wasliers, etc. ; Apparatus Bultable for use as 

- . (P) Allen# .. .. 561 a 

process atid device. (P) Howell, and Tire Barrett Co. 813 a 

purnjts for denllng with liquids containing Solid, fibrous, 

and erosive matters. Parsons . . . . . . 42 r 

separators. See under Ih'parators. 

Ceramic Industries in Italy . . . . . . • • 300R 

laboratories ; Quart* glass In 'i’afner . . . . 688 a 

materials; Process for burning . (P) Kopper* 863A 

ovens and kilns wltli high thermal efficiency. Bigot 106 a 
and similar material ; Method and apparatus for treating 

, (P) Undet .voo<l. and Luderwood Engineering 

Co 

Ceramic Society .. .. 83R, 103R, 140R 204 r 

Ceramic tile ; Antl-sIlpplng . (P) Jeppson and othert 287 a 

Ceramics; Applications of polarising microscope in . 

Peck W8A 

deralolheea seiamaideB ; Fatty oil of . Bolton . . 688 a 

Cereal products ; Determination of acidity of . Blrckner 050 a 

Cereals or their products ; Treatment of to Improve their 

dietetic properties. (?) Jones and Coleman .. 060A 
Ceric oxide; Carburation of . Damiens .. .. 174A 

Cerium or Its alloys ; Manufacture of . (?) HIrsch and 

others 648A^ 

Dctcrmlnntirn of In presence of other rare earths 

by precipitation as ceric iodate. Brlnton and 
James . . . . . . • • • • • • 88dA 

Cerium carbides. Damiens 17^ 

nitride. Fabaron 41»A 

oxide ; Manufacture of porous incatuleacence moMes 

of mixtures of thorium oxide and . (?) 

Joerling . • • • 802 a 

Cetyl alcohol ; Manufacture of . (?) Axelrod and 

Hoebstadter 268 a 
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PAfil 

Ceylon ; Graphite Indoetry in 72 r, 162« 

Proposed sugar cultivation in 466 e | 

Sugar Industry in 293T j 

Chambers for effecting manipulations out of contact with I 

air or in any desired atmosphere. (P) Mouneyrat 163 a 

Charcoal ; Adsorption of electrolytes by Uona | 

and Mlchaolia 4d8A* 

Adsorption of hydrogen and hydroxyl Iona and ions of 

heavy rnetuls l»y . Kona and MichaelL* . . 898 a | 

coconut* ; Adsorptive power of . Watson 99R ; 

l>eoorapo9ltlon of steam by red-liot . Gw'osds 126 a 

for gas masks 126a 

Manufacture of vegetable . (P) Penrose and ; 

Penrose 168A I 

Afanufa' tnre of from wood. (P) Koxburgh and 

others . . . . . . . , . . . . 353 a 

Method of stripping the lllmninanta from and of purify- 
ing coal-gas by means of . (P) SiMidy . . 362 a 

Pyre for manufactnro of . (P) IJeccari .. .. 941 a 

wood-; Importation of — — of foreign manufacture.. 135u 
Ohaulmoogra oil. Sfie undfj Oils, Fatty. 

•Chebulinic acid. Frinidenberg 691 a 

Cheese, Eramentaler ; Constituents of . Winterstein 875 a 

Kccovery and making of food matters in whey. i 

(P) Peer 551 a 

“ Chemical Abstracts ” ; Publication of decennial inde.x 

of 43711 

" Chemical Ago " 230 k 

“ CliemLttl Age ” (New York) 329a 

Clieralcal compendia and abstracts . . 289 r, 328r, 349r, 376r 

compendia In the English latiguago. Wynne . . . . 239 r 

education ; Formation of a society to promote 

In Germany lOii 

engineering ; Foundation of a laboratory of — , . . 125 r 

Chemical Engineering Group ., .. .. 62 r. 07r, IOOr, 288a 


Chemical engineering; Progress In . llincldcy .. 22a 

engineering ; lYoposod astablLshmont of school of 

at Michigan University 309H 

factories; Govornraont — in the United States 45 r 

Chemical Foundation, Inc. (U.S.A.) 329 r 

Ohomical Industrlos, Shawlnlgan . Sterno . . . . 413R 

Chemical Industry Club 41 r, 64u, 184R, 349R 

Chemical Industry ; Lal)Our shortage in tiic heavy . . . hr 

industry ; Outlook for BrltUh . Armstrong . . 447 r 

industry ; State versus private enterprise in . 176 r 

Industry on Tyneside. Bcdsoii . . . . . . . , 80 r 

Industry ; Use of statistical work in — - 4;I0 r 

machloory ; Production of 09ii 

manufacture ; Cost analysis in — 179 h, 224r 

manufactures ; Opportunities for British in 

Holland 54 r 

materials; Mechanical handling of . Zimmer 703 a, 749a 

plants in tlie Cologne area. Allmand and Williams 
^ . . o . ‘‘^8r>R, 30311 

Chemical Society . . . . 62R, 122R 124 r, 188R, 227r, 435r, 453r 

Library of the Hu, 447 r 

Chemical standards 260 r 

technology; Physical clmmlstry and . Philip 1 r 

warfare. Slbert 455 r 

Chemical Warfare Service of U.S.A 377ii 


Chemical works ; Conference on transport and distribution 


of liquids in 472 r 

Chemicals ; Analysis of pre-war Imports of 72 b 

fine; Industry of 09 r 

Imports and exports of . . ^ . . . . ! 88 1 r 

laboratory; Organised preparation of . Forster 263T 

Chemistry after the war. Pope 411 r 

applied ; Annual reports on progress of . . , 1 r, 77 r 

Applied in relation to university training, Morgan 371 r 

In the national service. Poi)e 157 r 

In rdconstniction. Tllden .. 265 r 

Chemists ; Demobilisation of as pivotal men . . . . 26 r 

of the Empire ; Unity amongst the techuicjil — . . . ii 7 r 

Organisation of in Canada 85 r, ioIr 

Pasitlon of teclinlcal after doinoblllsatlon . . i 7 r 

salaries ; Munition 296tt 

In the Special Brigade, R.E. ; Position of . 310R, 330 r 

works-; Post-graduate training of , Carr .. 103 r 

'Oiestnut bark ; Colour tests of . Greaves . . . . 430 a 

tanning extract; Sugar In . Oaloy and Riethof 430 a 

Chicago Ohemical exposition ; Representation of Canadian 

firms at . . , . . . . , . . . 376 r 

Chile; Cost of production of sodium nitrate in . . . 351 r 

Marco . . . . . . . . . , . , hoOa 

New coal deposits In . . ’ 353R 

Nitrate Industry in 92 r 

Potash production in . 145 r 

Sodium nitrate situation in , . . . ” i 62 r 

Chilling animal substances. (P) Shaw 73flA 


China ; British trade In . Brenan 

Copper and gold in — 

Dye^nffs standards for . 

Indigo crop in 

Iron ore in 

Lead and sine in 

Medicines employed in . 

Opium ooitivation i4F> — . 
Beiotirces of 


463r 

87r 

861b 


469r 

87R 

114R 

114& 

441E 

127E 


! 


1 


China— OMtf. 

Tin mining industry In 34 OE 

Trade of Foochow Province !n 1918 298E 

Trade prospects In 

TungstOT ore from for the American market . . 404E 

Wolfram In South 248 e 

China clay. Se« Kaolin. 

pottery body ; Recent work on the bone . Mollor 83 r 

Cljinese citron seeds ; Fatty oil of . Kobayashl . . 294 a 

Chlorates; Determination of perchlorates in presence of 

Williams .. .. 674 a 

Determination of In potassium and ammonium 

nitrates. Wogrlnz and Kuber 173 a 

Electrolytic apparatus for manufacture of . (P) 

Giwa 

Electrolytic manufacture of . (P) Le Sueur . . 462 a 

Manufacture of alkali - — . (P) C. I, (1914) Synd., and 

others 4021 

Process for making alkali permanganates, hydrogen, and 

alkali — — , (P) Brewster 280 a 

Chloretone. See TrioliIoro-/crf. -butyl alcohol. 

Chlorhydrln ; Distillation of aqueous solutions of glycol 

mono- . Banrclln and Rivat 9C2 a 

Use of refractomoter in examination of . Berry . . 146T 

Chlorhydrins ; Manufacture of : 

(P) Kerfoot and others 657 a 

U') Me Elroy, and Chemical Development Co. 

339A, 658a 

(P) McElroy, and Commercial Research Co. 479 a* 

(P) Moness, and (domical Development Co. . . 657 a 

Manufacture of from oil-gas. (P) Eldred, and 

Commercial Research Co 612 a 

MauiifacUiro of from oleflnes. (P) McElroy, and 

Cliemlcal Development Co 847 a 

CTilorlde electrolyte solutions ; Purification of alkali . 

(P) Rlllwr, and Norsk Alkali A./S 030 a 

fusions. Nlggli 497 a 

of limo. See Bleaching powder. 


Chlorides, acid ; ]\rnnufacture of organic . (P) Boake, 

Roberts, and Co., and Durrans . . 657 a, 739a, 846a 

Apparatus with horizontal diaphragm for electrolysis 

of alkali . (P) Norsk Alkali A./S 945 a 

Dehydration of rare-earth . (P) Balkc, and Pfau- 

stlehl Co. l:].'jA 

Dcterminatlcui of iodides, bromides, and In mix- 
tures. Kolthoir 809 a 

Determination of perchlorates in presence of — 

Williams 574 a 

Electrolysis of alkali . (P) Norsk Alkali A./S. . . 676 a 

Manufacture of anhydrous . (p) Heap and Now- 

bory 718 a 

Manufacture of anhydrous metallic . (P) Hulin . . 630 a 

Manufacture of metal . (P) Heap and Nowbery . . 718 a 

Chlorination ; Apparatiis for - — (?) Brown, and Con- 

densito Co. of America 304 a 

of hydrocarbons; Influeuco of catalysts on . 

Kokatniir 199 a 

process. (P) Brown, and Condensito Co. of America . ! 304 a 

Process of continuous two-phase -. (P) Boyd, and 

Ohio Fuel Supply Co. 304 a 

Process of photo(!hemicnl - — . (P) Lacy, and Rocssler 

and llusslacher Chemical Co. 076 a 

of the side cliains of aromatic hydrocar^ns ; Process 

of . (P) Selden Co., and Gibbs 268 a 

of water. Wolman and Enslow 267 a 

of water, alkaline and other solutions for bleaching, etc. 

(P) Turnbull and Morris 219 a 


Clilorine absorption and chlorination of water. Wolman 

and Enslow 267 a 

Action of on alkali Iodides. Rae .. . ha 

Adaptation of Mohr volumetric method to general deter- 
mination of , Yoder 797 a 

and alkali plant ; Electrolytic at Leverkusen. 

Allmand and Williams 286 e 

cell ; Nelson cloctrolytlo . Carrier, jun. . . 411 a 

cells; Electrolytic . (P) Townsend, and Hooker 

Electrochemical Co 675 a 

Detection of . (P) Talt 88lA 

Electrolytic cells for manufacture of caustic soda and 

. Horlno 027 a 

Electrolytic cells for production of . (P) Hutchins 675 a 

Electrolytic preparation of caustic alkali and . (P) 

Dow, and Dow Chemical Co. 76 a 

Electrolytic production of caustic alkali and by the 

mercury proc^ws. Yamasaki 102 a 

Extraction of . (P) Hulin 600 a* 

In foods ; Determination of without incineration. 

Weitzel 

gas ; Absorbent power of dry or moist soil with reepei^ 

to . Berthclot and Trannoy 114 a 

gas ; Compressing . (P) Blanchinl, and 80c. Ital. 

dl Prod. Elettrochimlca 720 a* 

Manufacture of : 

(P) DatU 631 a 

(P) Meyers, and Armour Fertilizer Works . . 720 a 

Manufacture of aqueous solutions of . (P) Thorold 

and others 940 a 

plapt at Edgewood Arsenal ; U.S. Government oaustlo 

soda and . Green 809 e, 673a 

procem ; Calculation of the equilibrium cmistaat in 

the Deacon . TreadwdI 814 a 
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Chtorine tml. 

8y8t«in ; hpoohJdrou «okI, sodium hypochlorite . 

De Mallmean 

in wnter; Indumoe of carbonate hardness on deter- 
mination of . Herbig 

Chlorine monoxide; Hypochlorous acid and . Gold- 
schmidt 

Chlorobenxene ; Analysis of mixtures of with benz-cne, 

dkhlorobenxene, etc. Frankland and others 153 t, 

Preparation of liexanitrodljihenyiaraSno from . 

Hodman and Dame 

Chlorobenzenes ; Analjiila of mixtures of benzene and . 

Jones 

Determination of monoclilorobeuzeue In crude . 

Coppln and Holt 140 r. 

Ohlorochromates ; Use of for chromium intenslllcation 

of photographic silver images. Lxnnlt^re and others 

Chloroform ; Detection of liydrogen clilorldo in . 

VorlAnder 

Klectrolytlc preparation of . Fryer 

Manufacture of . (P) Dow and others 

Preparation of from natural gas. Jones and 

Allison 

Oh loro-hydrocarbons ; JIanufacturc of . (P) Harding 

from natural gas 

Chloroparafflns ; Manufacture of amyl acetate and its borno- 

logues from . (P) Ohcrfell and otiiers 

Chloroplcrln. Gardner and Fox 

High toxicity of towards certain lower animals and 

possibility of using this substaiKO as a parasiticide, 
lierf rand 

Preparation of monomcthylainine from — . Frank- 
laud and others ! . 

Chlorosulphonic acid ; Action of on dimethyl sulpliatc. 

Levaillant and Blmori 

Action of on methyl hydrogen Bulplialo. l/cvaillaut 

and Simon 

Manufacture of . (P) Clayton Aniline Co., and 

others 

Chocolate. Bywaters 

Apparatus for heating or cooling . (P) Baker and 

Sons, and Prescott 

Estimation of llgnln-frce crude tlbro In by oxi- 
dation. Von Fe'lotd>erg . . 

manufacture ; Treating tl»e waste products of — to 
recover tijcobromlne, caffeine, and fat. (P) Do 
Gronsseau and Vloogne .. .. .. 20 a, 

Rapid determination of fat in . Hughes . . 

Treatment or preparation of sugar for use In manu- 
facture of , (P) Peek, Frean, and Co., and 

others . . 

Cholam. .S>e Andropogon Sorghum. 


Oliroraates ; Transforming alkali Into biclnomatcs. 

(P)Vl.s.. .. 

Chrome compounds ; Dotanning clirome leatiicr for manu- 
facture of glue and recovery of . (P) l^mb . . 

-Ironstone. Sm Cliromitc. 

liquors and salts ; Manufacture of for tanning, 

dyeing, etc. (P) Blockey, and Walker and Sons . . 

-nickel steel (P) Speer 

-nickel steel ; Brlttloncss in . Rogers 

-nickel steel forgings. Andrew and others . . .31 Hr, 

•nickel steel rolls ; Manufacture of . (P) Iladllcld 

-nickel steel ; Temper brittleness of — - : 

Greaves 

Greaves and others 

ore statistics 

-steel; Process for hardening for magnets. (!’) 

Stalilwerko Llndcnberg 

tanning. See under Tanning. 

yellow ; Determination of chromium In . Hough 

yellow; Manufacture of . (P) Morris .. 

yellow and similar pigments ; Analysis of . Mll- 

baucr and Setlik . . . . 


Cliromlc acid ; lodometric estimation of . Kotthotl 

and Vogelenzang 

Selective oxidation of vanadyl salts by nitric acid in 
presence of - — . Kelley and others 

Chromic hydroxide: Evolution and oxidation of in 

alkaline solution, Bourlon and S^n^chal . . 

Chromite ; Errors In analysis of , and a new process. 

Molr 

Chromlum-oobalt-tungsten alloys ; Production and uses of 

. Wright 

Determination of . Ternl and MalaguttI . . 

Determination of in chrome yellow. Uougli 

Determination of in mixed pigments. Hough . . 

Determination of in steel. Johnson 

Determination of in steels by electrometric titra- 
tion. Kelley and others 

Electrolytic separation of lead from . Mllbaner 

' and Setlik 

-Iron alloys ; Constitution of . Jftnecke . , 

-iron-carbon alloys ; Structure of . Murakami . . 

ore ; World production of 

-steel. (P) WlUa 

Oliveri-MkndaU 

of o-hydroxyazo dyeetufli; Manufacture 
and process of dyeu« tbetewith. (P) 800. 
nd. In Basle 


Chromium azide, 
compounds 



FAOl 

461a 

652a 

410a 

182r 

555a 

210a 

568a 

920a 

55a 

599a 

740a 

599a 
51 :u 
.82911 

f,.'>tA 

92:{a 


336 A 
2.33a 

69.5 a 

09.5 a 

7Ha 

8111 


59Ca 


155 a 
735a 


788a 


031a 

872a 


7«3a 
778A 
774a 
77 o A 
950 a 

H21a 

821a 

216U 

18a 


91.5 a 
203a 

640a 

460A 


583a 


104a 

26nA 

82flA 
662 a 
91 5a 
915a 
637a 

583a 

646a 
821a 
267a 
68r 
146 a 
815A 


756a 


Chromium— -eemf. 

I oommunds ; Oxidation of with hydrogen peroxide 

I in alkaline solution. 8ohorlemroer 

and Iron compounds ; Manufacture of for use in 

I dyeing, etc. (P) Craig, and Spence and Boxis 

j lulphate ; Manufacture of . (P) Mooney 

Chrysalis fat ; Application of In the textile Industry. 

Tagllani 

j Chrytanthemum tineraritfedivm ; Insecticidal principle of 
] . Yamamoto 

Chrytanthemum mar<ji>%atum ; Ksaential oil of . Shl- 

nosakl 

: ChrytaiUftemuin jHirlherium flowers ; Ihodijcllon of in 

i Japan 

, Chryaolltc ; Sulublllt y of tlio maguMla in , espeidally 

in regard to soil relalionaldiai. Gardiner .. 

('Ider. Baraglola and others , . 

Dotociiuii t)f In wine : 

Srhutzleii) 

Sclmltd . , 

Food v.-xlno of In-products and refuse in preparation 

<»f . Ilcmcamp and Blanck 

Cinchona alkaloidH, ami their dlViydro-dPrlvnlives ; The 
slmi'h-r 1 1 oidciberger and Jacobs .. 

bark; Assay of inl - . I’artrldgo ,. 
bark; Trnib- In Howard .. 

cuKlviition In lictigal .. .. 

aorles ; Synibcsca In the — — , lloldclbcrger ana 

.lacoba .. 

I Suggo-‘ letl (!ull.ivatlon of In Burma 

Clncniatograiih films; Antihalatlon coaling (or - 
(P) l^K-anarl . . 

films; ('oluiiring . (P) Wyckoff and otliers 

tllma ; Manufaci iiro of coloured . (P) Haudschlegl 

lllms : ProtwH of (rcatlng . (P) Hamburger .. 

and like long fllm.s ; Mctho<l and machine for oolouilng 

! . (P) IJiHky 

phdurea; Colouring . (P) Sliorro<?kH 

. Cinematography; Jhdychromo - . (P) Hamburger .. 

I CInnuhar ores ; Working td at. Monte Arnlata, Osoliatz 

Citric acid; Defcrmlnallon of — In milk. Kunz 

Recovery of - from roHlduo.s from analyaig of baalo 

i hiag. Popj> 

1 Citron Bcwl.s ; Fafty oil of . Kobayashl 

! Citronclla oil. See under Oils, liRHcntial. 
i Cltronliics. Makl .. .. 

I Citrus auninlinni «C(54l8 ; Fatty oil of . Kuimyashl . . 

(3truH-fr»jlt jiiicivs ; IVcKcrvatlon of . (P) Bacon, and 

i Kewmont Co 

I Clarifying apparatus. (P) Duvlo.s 

Clay ; Apparatus for determination of air in . Spurrier 

binder ; Manufacture of - - . {!') Kohler .. 

Calculation of rational analyHla of . Washington 

or day compounds ; Jldnforceraent of articles mode 

of . (P) HurnphricH 

j Coagulnllng power of some soluble salts on in 

soil. Maaonl . . 

I I)d crinlnatlon of air in jilaaflc — . Spurrier 

Dewat Cling of l)y electrical endosmosc. Briggs 

! Effect of ftbictrolyfiis on some proj)eitle8 of . 

Hchumtbt . . 

! ElTc(i of extraction ^n plasticity of . Uamor 

I and Gill 

I Fusibility of grapliKo ash and its Inlluenco on Uio 

i refractor inees of bond . Booze 

j Manufacture of aluminu from : 

Gerber 

(P) Norske Aktlesclskab for Eloktrokem. 
Jnd. N«>r»k Industrl-Hypotekbank 

Manufacture of aluminium nitrate from . (P) 

Korsk-Uydro-E'ektrisk Kvaelstofaktleselskab 
Manufacture of vifrjfled dlnkcr bricks from calcareous 

_ — . Jordt 

Microscopical examination of-—. Somers .. 

Process of producing and separating aluminium 

chloride and silicon tetrachloride from . (p) 

Weaver, and Weaver Co 

j refractories ; Light-weight . Beecher 

Re(luIromeufji of for glass house pots. Jcnklnson 

rings for inverted Incandescence gas mantles ; Manu- 
facture of . (P) Mayer, and Welsbach Light 

t Co 

Sagger and mixtures. Brown 

' Solubility of In glass. Davidson and Turner . . 

i Tests of plasticity of by tlio U.S. Bureau of 

! Standards plaslicimoter. Kirkpatrick and Orange 

I Treatment of : 

t (P) Feldeuhcimer .. .. .. .. 

! (P) langford 

' Treatment of for production of aluminium, later- 

j mediate products, and bleaching powder. (P) 

! Welford 

for use In paper making. Roe 

ware* ; Dryers for . (P) Btihier . . . . . . 

Mfet separators for treatment of . (P) Dtapet 

working. (P) Brand .. .. 
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10U 

68U 

877a 

700A 

877A 

477R 

880a 

862a- 

882A 

114a 

300a 

786a 

267a 

OOr 

106r 

73flA 

14311 


554 a* 
554a*^ 
848a 
059a* 

479A 

470a*' 

30 4 A 
370a 
486A 
474a 
294a 

280a. 

294a 

506a 

2a 

033a. 

723a 

105a. 

035a 

189 a 
170a 
740a** 

13A 

767a 

287a 

76Ia 

76U 

263a 

005a 

254a 


416a* 

578a 

187a 


SOSA*- 

1761 

ISaA 

16A 


4U 

680a 


68 U 

282a 

686a 

848a 

865a 
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^QlT 

496a 

84t 

655a 

474a 

165a 


PAOI 

Clayi; Bonding Btrcngtha of between aimospherio 

temperatnre and red heat. Saxe and Buckner . . 14 a 

In Algeria 47& 

Pottery of Western Australia . . . . . , 396 b 

Properties of bond for graphite crucibles. Boore 683 a 

Technical analyses of Auckland (New Zealand) . 

Jameson 632a 

Cleaning condenser tubes and the like ; Composition for . 

(P) Crruty 704 a j 

process. (P) Bu<‘linftr 714 a i 

scrap rubber or other sub.stances ; Machln&s for . 

(P) Stephen 691 a* 

with volatile solvents. Hey 102 a ! 

Cleansing agents for use in laundries. (P) Kseejay Co., ^ 

and Spazler 40 a* i 

material; Manufacture of a . (P) Paulin., .. 226 a ; 

Clip for preventing rubber connections from slipping off ' 

glass and metal tubing and for attaching pressure 
pumps to taps. Keane and Pat-chln 

Cloth ; Action of atmospheric inlluenecs on . Kertc.sz 

Quantitative testing of rainproof and waterproof - — . 

Martin and \Vo(xl 

Clouds; Production of intense artificial . (P) Weiss 

and Verdicr 

Clover; Intluenco of farmyard manure on crop of — . 

Kus-sell 

Coal. Pictet 

Action of chemical reagents on . Hili)crt and 

others 

Ammonia i)roducilon by gasification of in i>rcs(;nco 

of ste^im and air. >Salinang 4f,2A 

analysis ; Methml of least s^mare.s applied to estimation 

of errors in . Davis and Fulrcliild .. .. 505 a 

Apparatus for carbonising or distilling - . (P) 

Freeman 

Apparatus for distillation of - : 

(P) Umplougli and Oil E.xtractors, lid. C8 a, 317a 

(P) Plnet and Dobont 074 a* 

Apparatus for low-temperatnrc distillation of . (P) 

^ •• I08A 

Apparatus for screening . (P) Balu'ock and Wilco.x. 

and bonnox 806 a* 

Apparatu.H for screening and washing (P) 

PIcASttoce 

Apparatus for washing 

(1‘) Chance 7:,4 a 

(P) Russell 106 a 

ash ; Fusibility of . 8clvig and others . . . . 349 a 

ash ; Fusibility of — and determination of the 

softening temperature. Fieldner and others , . 125 a 

ash ; Granular carbon resistance furnace for deter* 

mining fusion point of . lAJvcjoy . . . . 542 a 

Asnlialt and . Marcusson .. .. 359 ^ 

Briquetting . (P) Bute! lire, and Pure Coal 

Brlquettc.s, Ltd 36 a* 

brown-; Exploitation of In Victoria .. 350R 

brown-: Treatment of -- to Improve its calorific 

value. (P) Bono 700v 

cannel- ; Production of oil from and from allied 

minerals . . , . . . 1 CPr 

cannel-; Utilising residues from— . (P) Broxburn Oil 

Co., and Findlater . 892 \ 

Corbonlsatlon of . (P) Bcilby 353 a 

Carbonisation and dlstlllutlon of by electrloity. 

<P) Bimpaon ond Moojrhouae 101 a 


In Celebes (Dutch East Indies) 

Chemical investigation of banded bituminous . 

Tldcswell and Wheeler 

Chemistry of . Bone and Sarj.t it . . 

Coking . (P) FleUclier, and " Kohio uml Erz " 

Oes 

Coking Illinois — in Koppers ovens. McBride and 

Selvig 

Commission ; Recommendations of - 

Composition of . Tldcswell and Wl»eeler ] 

conservation : 

Armstrong 

Bone 

cohb ;; ;; 

conservation os aided by the gas Industry. Clerk .. 

conservation ; Water-gas and ~. Moore . . 

"Constructive" distillation of . Toogood 

consumption In coke-ovens 419h, 440k 

consumption In various industries . . . . . . 3I3 r 

Conversion of Into soluble products by ozone. 

Fischer and Nlggeraanii . 399A 

deposits In Chile; JNew — - 35311 

and its derivatives ; Arsenical poisoning In the Indiis- 

tries of . Bayot and Bloase 386 a 

Deterioration of heating value of during storage • 

Jones 

Porter 

Determination of ash of . Erhard 

Determination of nitrogen In . Te’rres and others 

Dotwmlning relative temperatures of siwntaneous 

ignition of samnles of . Sinnatt and Moore 

dtocovery In Queensland 

Distillation of : 

(P) Lamplough, and Oil Extractors, Ltd. 

(P) Toogood, and Dempster and Sons 
. (P)Weet and Glover . .. * 

DistUlatlon of l^ydrogen at high preesures and 

temperature*. PWher and Keller 626 a 


248R 

61 4 A 
752a 

890a 

706a 
UOr 
61 4A 

265r 

163r 

64r 

414r 

807a 

349a 


58R 

346r 

614a 

899a 

472r 

106b 

S17a 

766A 

168a 


In 


Coal— «mf. 

Distillation of oil from . (P) Wise . , 

distillation products ; Estimation of ammonia 

aqueous . Nlcolardot and Baurler .. 

distillation products; Recovery of . (P) Dow, 

and Dow Chemical Co 

Dressing and gasification of . Herbsfc .. 

dust ; Production of gas from . (P) Corthesy 

and Castclli 

Experiments on determination of pyrites Jn , 

WIbaut and Stoffel 

Export.s from foreign countries In excliange for 

British 

Extracting water or other liquids from washed , 

especially from flue coal for coking. (P) Burnett 
Extraction of with dilute alkali at high temper- 

atures. Fischer and Gluud 

Extraction of hydrocarbon products from : 

(P)I)ay .. .. 

(P) Reed and Day 

E.xtrActlon of previously heated . Fischer and 

Grdppel 

Features of carbonisation of and recovery of by- 
products. Thorp 

Four visible Ingredients in banded bituminous — 

Btopes 

Furnaces for distillation of . (p) Andereon aiid 

others 

Fusion l)omb for determining sulphur In — PaVr 
heaps ; System of filling small coal, and prevention 

of spontaneous lionting in . Morlson 

Hydrogenation of various klnd.s of — by means of 
liydriodlo acid. Fischer and Tropscli 

Importation of American . 

lacrca-sing the yield of ammonia In tlie distillation 

of . Sommer 

Incroa-sing tlio yield of ammonia from - — 

industry 

Industry Commission Bill 

Industry Commi.ssion ; Reports by the - - 

industry In Houth Africa ' 

Inorganic and organic sulphur of and its trans- 

formations during the manufacture of coke. 

Wibaut and Stotfel 

in Ireland 

and the like; Apparatus ami method for ckwvning 

. (P) Conklin : 

Low-tern i»crature carbonisation of . Clarke 

I/)w-temperaturc distillation of . (p) Xel.son .. 

Methoxyl content of — — Fischer and 'I'ropsch . . 

mines ; Apparatus for determination of carbon monoxide 
in atmasphore of , (Jraham . . 

Minft.s Bill 

mim's ; Explosions in — - : 

Haldane 338x 

, Harkcr 3381 

mines; ()utput of in S. Wales .. .. .. 89i> 

mining in (icnnauy; Waste in 87li 

mixed with alkali; Distillation of . Fischer and 

Gluud 494 a 

New proc<'Ss of carbonising nt low temperaturoji 292R 

Order regulating pit’s mouth pricc.s of . . . . 273 r 

output in India 124u 

output of United Kingdom .. .. 30R 212 r 272h 

Oxidation of ; 

Partington 

Tideswell and Wheeler . . 

Oxidation and ignition of . Wheeler 

Paraflln from , Gluud 

and petroleum. Marcusson . . , . . . ! 

Petroleum spirit from . Fl.sciicr and Gluud 

Pithead prices of in different countries . . 

Possibilities carbonisation of at low tempera- 
tures. Parr 

powdered ; Apparatus for burning . (P) OrlndlV, 

and Combustion Economy Oorp. . . 

Practical method of carbonising at low tempera- 
tures. Fischer and Gluud 668 a 

Preparation of samples and elementary analysis of . 

Zschlmmer . . . . . . . . , . , . 242 a 

Price of — • — . . . . ^ ^ 249R 419 r 

problem In France; Effect of restoration of Alsace-’ 

Lorraine on 

production 

Production of lubricating oil from — ■ — . Fischer and 

Gluud 

pulverised ; Plant for feeding to furnaces (P) 

Kennedy 

pulverised ; Reports on systems for use of in 

America. Harvey 

pulverised; Use of In blast furnaces 

pulverised ; Use of with special reference to its 

application in metallurgy. Harvey . . 1834 . 349a 
pulverised ; Utilisation of 480^ 
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814a 


295R 

754a 


038A 

245a* 

816a* 

400a 

350a 

452a 

810A 

242a 

752a 

855a 

240k 

350a 
331 R 
460r 
89R 
272r 
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314a 

80r 

166 a 
310r 
317a 
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125 a 
671a 
C5a 
564a 
98a 
564a 
272k 

212a 

808a 


9r 

420r 


492a 

940a 
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87R 


refuse ; Process for obtaining a valuable fuel from . 

(P) Bergmann-EloktrlzlUts-Werke 
resources of Germany and the Peace treaty 
resources of the Netherlands .... 

Retorts for destructive distUlatlon of . (P) West 

and Wild . . . . 

Salts extracted from by waMiing. Rees 

Sampling of . Sinnatt 

f f ^ in iwUer plants. Krelslnger . . 

Shallow piling as a means of prevenUng spontaneous 

combustion of , Bacon and Hamor . . . . 164 t 


764a 

247r 

210b 

622a 

2044 

3534 

484 
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Coil — <»Ni. PAQI 

in South Australia 477 e 

lubstance ; Action of pyridine on . Bone a^ 

Sarjant 184 B. 762i 

Sulphite . Strehlencrt 8181 

supply in Switzerland 87 r 

tar. See under Tar. 

and transport in Franco 43«R 

Troughs lor washing . (P) Blakeley . . 8911* 

Use ol low temperatures in carbonisation oi — — in gas 

works. Anderson 350i 

Use of soft for making water-gas. Harper . . 126 a 

Utilisation of waste . Copaux 614 a 

Vanadium in Swedish 210R 

VertlcAl retorts for contlnuoua carbonisatiou of . 

(P) Glover and others 4 a 

washer-waste ; Utilisation of . Bacon and Hamor ItV^t 

washers. (P) Stobart 402 a 

Washing ; 

(P) Cliance 764 a 

(P) llussoll 166 a 

washing ; Advantages of eillcient la connection 

witli manufacture of iron and steel. Graham . . 325 a 
washing ; Keraovlng loam and clay from water used 

for by filtration. (P) Ileribrucii . . . . 214 a 

-wa.shlngB ; Settling apparatus for . (P) Burks and 

Hayes . . 05 a 

Wet separators for treatment of . (P) Draper . . 34 Ba 

Coals or shales ; Yield of mineral oil from certain low-grade 

. llUngM'orth 855T 

Coated fabrics ; Manufacture of — (P) Du Pont de 

iVcmours and Co. .. .. .. .. 460 a*', 025 a* 

and ImprognatHid sheet h of flbroim inaG'rlal ; Manu- 
facture of — — . (P) Byers, and Produets Byndleat o 170 a 

metals; Treatment of — . (P) Dewey, ami AmerlcAii 

Sheet and Tin Plate Co fi04A 

Coating witli alumina metallic ol»jccU \vliicl> am harder 
than aluininlnm and tiavo a higher melting point. 

(P) Schiele und Bruclcsaler . . 910 a 

apparatus, e.g., for ammonium nitrate, (P) Snelllng . . <100 a 

compositions and jtrocesa of applying them, particularly 
to aeroplane cloths : 

(Pi Nauton Fr^res et Do Marsac. and Tej>.se 631 a 

(P) Teasn 319 a 

compositions; Manufacture of . (P) Ilolzapfel .. 910 a 

comixjsitlons ; Manufacture of fireproof . (P) 

Sclmeider, and Seattle ARb<‘8tonilm) Co, 910 a 

compositions ; Manufacture of prlinluga and like 

from sulphite-cellulose waste lyes. (?) NVingeu .. 916.V 
fabrics used In manufacture of balloons and dirigible 

airships. (P) Glazebrook and others . . . 367 a 

and Impregnation of fabrics and the like. (P) Mnndle- 

berg, iirid .Mamilr tuTg and <.'o. . . . . :{.')7 a, 400a* ; 

inU'-rior surfaces of cardboard tubes. (P) Hadfleld and 

Bawtree 39 a 

iron or steel with lead or antimony or their alloys; 

I'ilectrolytlc process for . (P) Marino ami 

Bowen 727 a 

laco and other similar goods und woven or other fabrics 

with mcUI. (P) Holland 027 a* 

metals, alloys, or other materials with protective coats 

of metals or alloys. (P) Vaughan 2dA 

with metals. (P) Metzger, und Air lloductlon Co. .. 422 a 

metals with other metals ; Impre.guutlng ami . 

(P) Hyde and others .. .. .. 422 a, 641a 1 

procc.ss. (i*) Mathcaon, and Du Pont dc Nemours und Co. H36 a j 

proces.s, e.g., for ammonium nitrate. (P) Snelllng . . 060 a { 

processes ; Apparutu.s for protecting from oxidation : 

volatilised metals u-sed in - . (P) Neufcldt u. 1 

Kuhnke 20 a ! 

substances to protect them or render ttiem non-imrous ; ! 

Manufacture of materials for . (?) Cloghorn, 

and Gayner Pneumatic Co. 780 a 

textile and other fal)rlcs ; Apparatus for . (P) 

Huebner 282 a j 

transparent articles with precious metal, e.g., gold. (P) 

Andrea 20A 

Coatings for insulating pipes and other vessels or articles 

in chemical works ; Non-conduetlng . (P; 

Lonsdale 812 a 

Eust-prevontlng . (?) Allen and Allen .. .. 688 a 

Cobalt arc ; Photographic records of wave lengths in the 

red and infra-red apeedra of the . Meggers and 

Kiesa . . . . 200 a | 

-chromium-tungsten alloys; Pnxiuctlon and uses of | 

. Wright 326 a I 

Cleaning electrodes coated with . (P) Gultermaa 829 a | 

-iron alloys ; Physical constants of , Honda . . 582A ; 

-nickel liquors ; Treatment of . Barth . . . . 689 a j 

Rapid determination of nickel and In ores and , 

^ alloya. Schooller and Powell 207 b. 684a 

-silver ore ; Smelting and refining of — Wright . . 77 a 

Cobalt nitride ; Normal . Vournasos 412 a 

Cocaine ; Detection and determination of heroine, veronal. 

and In viscera. Richards ’ 612 a 

MJcrochemlcal identification of — — Denlg6s . . 198A 

Resistance of to putrefaction. Palet . . 488 a 

Cocoa. Bywaters 81 b 

butter. See Cacao butter. 

Estimation of lignln-free crude fibre lu-- — by oxida- 
tion. Von Feilenberg • . 596 a 

Process of treating to recover theobromine, caffeine. 

and fat. (P) De Qrouneau and Vlcogne 26 a, 156a 
R apid determination of fat In . Hughes . . . . 785 a 


I Coeoaut butter; Piooeu lor extrAotlon of (P) 

Gaudart 156 a 

charcoal ; Absorptive power of . Watson , . 09 b 

fat : Estimation of butter fat, palm kernel fat and 

and thotr mixtures. Blichfeidt 160 t 

globulin ; Nutritive value of . Johns and others 384 a 

group of fats ; Distillation method for estimating . 

OUmour 453R 

oil. See under Oils, Fatty 

press-cake; Nutritive value of . Johns and others 384 a 

Cod liver oil. See under Oils, Fatty. 

Coffee Iwrrlca ; Dotorminatlon id glaze on . Frleto . . 605 a 

extract ; Manufacture of , (P) Hamor and others 875 a 

extract; Manufacture of a sulmtltute for from 

roasted Iwota, (P) Ghem, Ges. Rhonanla .. 842 a 

sulwtltute; Miuiufacturo of from lupins. (P) 

Thoms and Mlcliaells 607 a 

Cohtino nut industry in Honduras 8i2R 

Coke, add - ; Utilisation of . (?) Prichard, and Gulf 

itofining ('^> 214 a 

Ammonia prtKluclion by g!i»ili(‘atloa of in presence 

of steam and ulr. Sulmang 452 a 

Apparatus for manufacture of . (?) Slvyer , . 4 a 

Apjtaratus f()r quenching . (P) Flornl and Floo<l 816A* 

Apparatus for separating — - from slag or tiro like. 

(P) 8oc. JiC Coke ludustrlel.. .. .. .. 672 a 

breeze; Briquetting Kayser 34 a 

briH'ze ; Calorllle value oi . Norton . . . . 700 a 

Calorific value of commiTclal . NorU)n .. 706 a 

derive*! from low lemporuturo carlsmlsatlon ; Manu- 
facture of gas and ammonia from - . (P) Llm- 

berg 890 a 

Determination of ash in Kihard .. 614 a 

Determination of nitrogen In . Jcrriis and others 399 a 

Industry In ti.B.A 350u 

Inorganic tiiid organic sulphur of coal and its trans- 
formations during t he inaniifaeturc of . Wibaut 

and Mtoifel 311 a 

Manufacture of — 

(P) Dm^kliain .. ,, .. 120 a* 

(P) Both und Vincent 403 a 

Manufacture of gas and . (P) Wilcox .. .. 940 a 

Manufacture, of lllmnlnatlug gas, power gas, and . 

(P) Muhli>rt 673 a, 765a 

MoUum] of regulating quality of . (P) Graul, and 

Nemet-Wolvay Co 672A 

Moisture in t>lii.Ht-fnrnaee . George . . , . 804T 

output of United Kingdom 80R 

'oveu ammonia Ibiuor ; Determination of carbon 

dioxide In . Hlii>6rl 633 a 

-oven doors : 

(P) Wllputto and Wllputto 361 a 

(P) Wright and Kenton 621 a* 

-oven gas. Hee uwU'T Gas. 

•oven walls ; Corrosion of — Boos , . , . 204R 

-ovens ; 

(P) Buhlor 940 a 

(1*) Mohs atrd UobertH 166 a 

(P) PleU rs 12 Ha 

(P) PletUi 808 A 

(P) PlotUi, and Sue. Franco- Belgo do Fours A 

Coke . . . . 49.3 a 

(P) I'lantlnga 626A. 709 a 

(P) Stein et Cle 860 a 

-ovens ; Absorption of aminonia from by moans of 

sodium blsuIphaUn Flsehor und Nlggotuann . . 632 a 

-ovens; Burner nozzles for . (P) W^llputto .. 279 a* 

-ovens ; By-product fired with producor-gos . . 291 r 

-ovens ; (.;harglng apparatus for eontirruous vortical 

. (P) Pieters • 619 a 

-ovens; Oral consumption in 419 r. 440b 

-ovens ; Converting Iwohlve Into by-product ovens. 

(P) Zwlllliiger 86 a* 

•ovens ; Fuel piping for , (P) Rr>bcrts . . . . 709 a 

•ovens ; Gas and air controlling moans lor . (P) 

Peiter, and McKee and Co 244 A 

•ovens; Horizontal . (P) Hoc. Franco-Bolge do 

Fours A Coke 403 a 

-ovens or the like. (P) Marr and others . . . . 673 a 

-ovens ; Moans for regulating pressure in gas malm of 

_ (P) Hlmon-Carves, Ltd., and Preston . . 674 a* 

•ovens ; Metliod of heating . (P) Golpert, and 

Dessauor Vertlkul Ofou Ges 100 a* 

•ovens ; Method and means for feeding the fumacei 

of . (P) Masters, and Gibiwns Bros 246 a* 

-ovens ; Properties of refractory materials used in 

amstructlon of . Uanoock 8064 

-ovens ; Betlnx (P) Roberts . . . . . , B66A 

-ovens ; Hogenoratlng . (P) Or6 246 a* 

-ovens ; Bjigeneratlvo . (P) Bolierts . , , , 710 a 

-ovens ; Begcn*jrator for . (P) Plette . . . . 8154 

-ovens ; Retort — 

(P) Becker, and Koppers Co. .. .. 7094 

(P) Van Aokeron, and Koppers Co 710 a 

-ovens; Vertical . (P) Putsch and Dettmann .. 278 a 

plants; Flusl»iog system for by-product . (P) 

Underwood and Hitchcock 6204 

Precautions necessary in grinding samples of for 

analysis. Findley 08 t 

Quenching . (P) Flood and Flood 316 a* 

Troughs for washing . (P) Blakeley . . . , 801 a* 

Use of for raising steam. Stober 492 a 

Coked products; Manufacture of low density — — . (P) 

Rodman, and Rodman Chemical Co. ,« .. 66 a 
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Coking coal. (P) Fleischer, and " Kohle ond Era " Gee. 890 a 

ooal'tar pitch. Fisher 807 a 

orude-oU residuum ; Method and apparatus for 

(P) Murray and Ricketts 279 a 

minoli coal In Koppen type ovens. McBride and 

Selvljr 706 a 

pitch. (P) Ia}€, and Barrett Oo 66 a 

GoUagen fibrlln ; AL'tlon of formaldehyde on . Ewald 691 a 

O^brlLs of conney^tive tissue ; 8 welling and contraction 

of in hot water. Ewald 691 a 

Histological reaction for . Ewald 691 a 

CoIIold-choTnIstry of congorubln. Ostwald 698A 

chemistry of Feb ling's sugar test. Fischer and Hooker 192 a 

chemistry and its general and industrial applications. 

Honnan and others 749 a 

chemistry of Indicators. Ostwald 306 a 

chemistry and Its industrial applications. Donnan 

and others 33 a 

chemist, ry In physiology. Bayllss 749 a* 

state ; Proi)erlle8 of the and tlieir application to 

industry. Lewis IT 

Colloidal antimony prefiaratlons. Usher 98 r 

behaviour ; Molecular mechanism of : 

Braccwell 918 a 

Tolraan and Bracewcll . . 918 a 

copper compound for fungicidal purposes ; Mumifacture 

of preparations containing . (P) Mond and 

Ueberleln i .. 719 a 

fuels 165R, 849 a 

Bates 752 a 

Goodwin 218T 

gold amalgam. Paal and Sleyer 805 a 

lubricants ; Process for increasing the absorbing iK)wer 
of lubricating oil substitutes, especially tar lubrL 

eating oils, for . (P) Ostwald . . , . 891 A, 891 A 

matter; Heparation of — -from liquids. (P) Barber 853 a 

membranes ; Dialysors made from . Berczcller 29 a 

platinum ; Application of to preparation of hlgli 

rcfll.Htances. Catterson-Smlth 203 r 

processes in setting of plaster. Traube 904 a 

selenium. Moyer 860 a 

selenium ; Electrolytic preparation of . Gutbior 

and Welse 679A 

silica ; Use of in titration of ferrous iron with 

permanganate. Dlttlcr 616 a 

solutions; Manufacture of . (P) Muller .. 681 A 

solutions; Preparation of stable aqueous . (P)Rel8e 963 a 

tannin compounds and their applications. Cross and 

others 204 a 

irlcalcium ahimlnale. Phlllli)s . . 904 a 

Colloids ; Administration of In disease. Scarle . . 749 a* 

in a^lcultural phenomena. Russell 749 a* 

Amphoteric . liOeb 831 a, 331a, 648a 

amphoteric ; Significance of isoelectric point for 

purIflo4»tlon of . l/jcb 331 a 

Coagulation of . Kruyt and Van dor Spek .. 861 a 

Heggee of dispersion of and its determination. King 2 t 

Electrical synthesis of : 

KohischUtter 911 A 

Svedlierg 262A 

Flocculation of by salts containing univalent 

organic Ions. Schryvor and Speer 661 A 

Plant . Samec 691 a 

Transformations of in the boiling of brewery 

mashes and worts hy direct flame and by steam. 

Hoi chard 86 a 

Ultramlcroscoplc examination of disperse in 

bituminous road materials. Ty)rd 820 a 

Use of In washing and cleaning. (P) Buchner .. 714A 

Cologue area •. Chemical plants In ilho . Allmand 


Proposed rmivurslty at 66 b 

Colombia ; Economic resources of Cartagena District 

of 458R 

Colophony ; Action of sulphuric acid on . Griln and 

Winkler 689A 

Behaviour of an alox)hollc solution of lead acetate 

towards the resinous substances of , Paul . . 645 a 

of high quality ; Manufacture of from old natural 

resins of conifers. (P) Kohler 428a 

Iodine value of . Griln and Janko 606 a 

also Pine resin and Boeia 

Coloration method. (P) Avis 22a 


Colour changes of organlo substances; Theor>’ of , 

Ostwald 608a 

effects : Producing direct, permanent, natural spon- 

taneously by action of light rays upon chemical 

matter. (P) Soar 554a 

lakes. See under lAkos. 
photography. Sm under Photography. 

research; Some possibilities In . Everest .. 457a 

Standardisation of as related to pigments. 

Lawrauce 262 a 

values in monochrome and a new viewing filter to 

assist in obtaining them. Renwick . . 440 a 

Colouring matter. (P) Vegas and Vegas 760a 

matter for printers’ ink; Manufacture of . (P) 

Barton and ottiers 46 a 

matters of ragweed Mllen; Yellow . Heyl .. 766a 

matters used In printing and dyeing: Manufacture of 

lakes from ^ucoaldes of natural Zubelen 712 a 

matters, am Dyestuffs. 


Colours ; Manufacture of printing and stamping . (p) 

Goldschmidt A.-G. VT .. .. .. 879 a 

Scientific classification of — Ostwald .. .. 914 a 

Columbia-; Platinum output of . 812 r 

Combustible atmospheres ; Differential detection of . 

(P) Chance and Chaheo 606 a 

gases or vapours ; Appliance for giving a warning 

of the presence of In the atmosphere. (P) 

Williams and others 86 a 

Combustion apparatus. (P) Oarred, and Oarred-Cavera 

CorP 086 a 

Double in microelomentary analysis of organic 

compounds containing stilplmr, nalogeos, and 

oxidised nitrogen. Oranachcr 235A 

Economics of in metallurgical operations. Escher 18 a 

in furnaces or their flue.s ; Device for ascertaining the 

progress or condition of (P) Hintzo . . 750 a 

of gases in boller-furnaco flues ; Means of promoting or 

completing — . (V) Hassall 611 A 

gases. See under Gases 

process. (P) Garred, and Garred-Cavers Corp. . . 685 a 

; Proc,e88 of promoting . (P) Lillie 709A 

products ; Apparatus for generating under pressure. 

(P) Puttlson 673A 

I products ; Generator for producing and utilising mixed 

I steam and . (P) Torazzi and Webb . , 074 a 

I spontaneous ; Shallow piling as a means of preventing 

. Bacon and Hamor 164T 

I Comminuting mill. (P) Newhouse 31 U 


I 


I 

i 


Companies; Amalgamations of British 801R 

Foreign 14R, 192R 

Company nows : 

Agricultural Indtistrics, Ltd 425 e 

Aguas Blancas Nitrate 276R 

Alby United Carbide Factories, Ltd 443 r 

Allanza Nitrate SOOR 

American Oyanamld Co 358H 

Ammonia Soda Co., Ltd 337 r 

Anglo-Perslan Oil Co., Ltd. .. 128 r. 277r, 401r, 464k 

Associated Portland Cement Manufacturers (1900), 

Ud 38 4 r 

Baldwin's Ltd 425 r 

Boots, Caslr Cliciniats (EaBtorn), Ltd 33 r 

Borax Consolidated, LBl 128R, 30lR 

Bradford Dycjs' Association 93 r 

Brimsdown Lead Co., Ltd 300 r 

British Aluminium Co., Ltd 129 r 

British Chemical Trade Association 115 r 

British Coalite, Ltd 13 r 

British Cocoa and Chocolate Co., Ltd 102R 

Britisli ("otton and Wool Dyers' Association 191R, 464R 

British Cottonsceil Products, Ltd 46 4 r 

British Cyanides Co., J.td. 233R 

British Dyostulfs (Corporation. 216 r, 238r, 270r, 336r, 460r 
B ritish Empire Sugar Research Association . . , . 234R 

British Glass industries, Ltd 320 r 

British Oil and Cake Mills, Ltd . . 464 r 

British Portland Cement Manufacturers, Ltd 357 r 

British Window Glass Co., Ltd. .. . . .. .. 801 r 

Broken Hill Proprietary Co., Ltd 233R 

Brunner, Mond, and Cfo.. Ltd 233 r, 384r 

Bunnah Oil Co., Ltd 276 r 

Bush, W. J., and Co., Ltd. 800 r 

Buxton Lime Firms Co., I.td 384 r 

Calico Ih-inters' Association, Ltd. 383 r 

Cassel Cyanide Co., Ltd 13 r. 

Castner-Kellner Alkali Co., Ltd 13R, 483R 

Chemical and Metallurgical Corporation, Ltd 192 r 

Consolidated Diamond Mines of South-West Africa, Ltff. 425R 

Courtaulds, Ltd 114 r, 404r 

Eastern Chemical Ck)., Ltd 40 4 r 

Electro-Bleach and By-Products, Ltd 300R, 463R 

Engllsli Margarine Works (1919), Ltd 384R 

Knglisli Oilllclds, Ltd 337 h, 884r 

Evans, Son, Lesclier, and Webb, Ltd 300R, 424 r 

Explo-sivcs Trades, Ltd a. 161R 

Fautl Consolidated Mines, Ltd 319 r 

Fortuna Nitrate 300 r 

Gas Light and Coke Co. .. .. .. .. .. 71 r 

Gossage, W., and bon.s. Ltd 192 r 

Jurgens, Ltd. 192 r 

Ijigunns Nitrate 276 r 

l^autaro Nitrate 253R 


Lawes Cljemituil Manure Co., Ltd 383 r 

Lever Bros., Ltd 128R, 253 r, 384r, 425r 

Levinstein, Ltd 12 r 

Liverpool Nitrate 483& 

Low Temperature Carbonisation, Ltd 48 Sr 

Lyle, A., and Sons, Ltd 216 r 

Lysaght (John), Ltd 384 r 

Magadl Soda Co., Ltd 116 r, 383r 

Maguire, Paterson, and Palmer, Ltd 102R. 

Maypole Dairy Co.. Ltd 284R 

Minerals Separation. Ltd 464 r 

Mood Nickel Co., Ltd 18R, 234R. 299R 

Morgan Crucible Co 18R 

Natal Ammonium, Ltd 253R 

National Mining Corporation, Ltd 426& 

Newcastle-upon-Tyne Electrlo Supply Co.. Ltd. . . 46SR 

New Paocha and Jazpampa Nitrate 216B 

Nitrate companies 820& 

Nitrogen Produota and Carbide Go.. Ltd, . . . . 448 b. 

Nortbera Explotatloii Go.. Ltd 2&8B, 


Pftcilk PtKMphAto OOh Ud soon 

IStHoke and Oil Syndloata ISa 

Frto«^ Patent Gandle Co.. Ltd. 384 a 

lUdiAUoo* Ltd 2S4it 

Rio Ttoto Co., Ltd 161 r 

Edbber PiaiiUtiofu Investment Trust, Ltd 336 r 

'Rutao-AsUtic Oon»olidated. Ltd. 4d4R 

Salar del Carmen Nitrate 215 e 

Sait Union, Ltd ]50 e 

San Lorenxo Nitrate 210 r 

San Sebastian Nitrate 254 r 

Santa Catalina Nitrate Co., Ltd. 46iR 

Santa Rita Nitrate 301 r 

Soottish 011 b. Ltd. 358 r 

“Sbell” TraoBi^rt and Tradlnj? Co.. Ltd 27fiR 

South African Carbide and liy-Poxluct Co., I.ui, 384 r 

Southall Bros, and Barclay, Ltd. 161 r 

South Metropolitan Ga« Co 72R, 319R 

South Stafforduhlro Mond Gas Co 98 r 

Tarapaca and Tocopilla Nitrate 21 6 r 

United Alkali Co.. Ltd 150R, 384 r 

United Glaaa Bottle Manufacturera, Ltd 30lR 

United Indigo and Chemical Co.. J.td 4()4 r 

United Premier Oil and Cake Co.. Ltd. .. 192 r 

Van den Berghs, Ltd 301 ii 

Yorkshire Dyeware and Cheiiiloul Co.. Lt<l 384 R 

Zambosla Mining Development, Ltd 4d3R 

Zinc Corporation, Ltd . . 253it 

Company news ; Foreign . 34 IR 

Compendia ; Cliemlcal — — • and ubstvaets 289 r. 32tttt. lUDR. 375 r 

Chemical In the Kngllsh language. Wynne .. 23t)R 

ComposiU) metal plates and large, sheets ; Manufacture of 

. (P) Martin 042 a 

Compressibility of solids; Determination of — at high 

pressures. Adams and othc/s 14 &a 

Compressing chk>rlue and otlier gasoK. (P) Hlanehlnl, and 

Soc. Jtal. dl Klottrochimieu 720 a* 

Conccntrate-9 ; Process of aggloiuoiating - — . (P) Swart 

and Klugh .'*41 a 

Concentration of Ilcinlds. (P) Mattel T.'iOA 

of liquids; Apparatus for . (P) Shaw 39 Ka, 813a* 

of liquids; Apparatus for elevating atid/or (P) 

Keavoll, and KoHi ner KvjijK*rator and Engineering 

Co 103 a 

of liquids at low temperatures The Marmli r and 
Cnnonne apj)aratu.s for drying an<l -- -. 

M.armief 104 a 

of ores. Sir uiiiJi.'r (ires. 

plant. (P) Uochenbifikjicr, and Chemical (,\*ristrU(iion 

Co. . . . . . . . . , . . . . . H0.3A 

of solutions, (P) Westirj HO,'* a 

of sfilutions ; Method of . (P) Welch, and Inter- 
national Precipitation Co J03A 

of sulpliurle. acid and other liquids, (P) Morgan . . 573 A 

of suli*hurlc and other acids ; Apparatus tor . (P) 

Davis 028 a 

of waste acid liquors from maniijaeture of e.xplo.slves. 

(P) Brooke . . . , . . . . . . . . 92 a 

Concrete ; Apparatus for mixing . (P) Drown . . 305 a 

Ai)paratua for mixing aggregates for . (P) Lea .. H04 a 

Bumt clay for gravel In 107 k 

Burnt earth with iron and wood reinforcr inent. 

Hodge . . . . . . . . . . 723 a 

Calcium alumlnate-sulphate as a deslKtyer t>f . 

Nlt/.sehe ,, .. .. .. .. .. 17 Ha 

In chemical industry. Andrews 947 a 

ferro- ; Fire on building.s of , , . . . OOii 

Light-weight 8cx*tt 03 (*a 

Machines for mixing . (P) Trew and la; Das .. 312 a 

Manufacture of , (P) liadlleld and Dadflcid . . 4(5(U 

Manufacture of light-weight using burned shale. 

(^) Olsen 821 a. 821a* 

Manufacture of porous . (P) Walter . . . . 724 a 

Mixing . (P) Drown 360 a 

Mixing and moving — . (P) Kearton and Ilunu . . 522 a* 

Permeability of . Jiowman 326 r 

pipes of great strength ; Production of i)orouH . 

(P) Bassmann GSOa 

products ; Curing . (P) Bellonby 466 a 

protection 144 r 

reinforced ; Cause of adhesion of concrete and Iron 

in structures of . Kar[)en . . 580 a 

resistant to moisture ; Method of making . (P) 

Horn 680 a* 

surfaces ; Priming or paint for , (P) Bottomloy . . 647 a 

CondensatloD product; p-Phonylencdlaralno . (P) 

Edison 47 a 

products of anthraqulnone series containing nitrogen ; 

. Manufacture of — . (P) Moister, Lucius, u. Brlining 076 a 

products; Compositions containtug phenol-formal- ' 

dehyde . (P) Scott 647 a 

products ; Manufacture of phenol-formaldehyde : 

(P) Handy, and Pittsburgh Testing Laboratory 161 a 
(P) Potter, and Damard Laoquer Co. . . SS4A 

products ; Manufacture of phenoUc ; 

(P) Baekebuid, and Oei^aJ Bakeilte Oo. . , 600 a 
( p) Redman and otiben .. ' .. M7 a 

dfoduot*; Mnnufaetura of — - and of-ielaied com- 
poiiUm (T) M^* aod WMUnglimM Bi«e^ ' 
itaniifoetiirtag Co, .« .. «« v 161 a 


PA^I 

Oondeater tM\m imd tho Utm; OomposttMn fof^deanlng 

. (P) Uwi^ .. .. .. .. *. t04A 

Oondonsen : 

(P) Brown'^d Bouthortaud . . . . 124 a 

(Pi Ruhr U 

( P) Hougli . . . . 629 a 

Vigreux .. ,. 200 a 

Apparatus for preventing the corrosion and pitting of 
the tuUis. ferrules, doors, and other parts of ■uimoa 

(P) Kettle 275 a 

Heat cxrljaiigers for \xsv as . (P) Thompson and 

Drown .. UU 

Kcllux . iP) Bajda .. .. .. 20|A< MOA 

for etejim and other lluld«. (P) Brown . . . . . v WA 

burfact* fur wmlcnBlng steam and other vapott^ 

and method of omwation. (P) Morterud .. i , 660 a 

Tubular . (P) Phillips TWa 

Vujnmr . (P) Soo, de Motcurs 11 Gas ct dTiidustilO 

Mivaiilque 276A 

Condensing apl^'ir^^tlm ; Increasing the capacity of tubular 

-. (!’) DarlM't ct Fils ct Cle 760A 

lowi r ; (Vniiblnod atmospheric couliug and — — . (P) 

Durhorn 164A 

Conditioning apparatiiH. (ID Smeihurst .. 0$8A* 

and drying machine, (P) Allsop and others . . 6d2A 

and <lrying machine for yarn. etc. (P) Andrew . , . . 479A* 

b*ather. yarn, lexiilo and other materials; Machines 

lor dry.ng and (P) Mair .. .. 170A 

Conduits; Flt^xlble loiroalon-rohlstlng . (P) Hose and 

olhera , . . . 618 a 

Congo dycstnlfii. .SVc K/ithT Ako dyeatull.a, 

Ctmlfer newDea ; Obtaining fatty and rcHUious HUbhtan((!S 

from . (P) Richter uml Co 646A 

Conifers; Dry dlHMIIa(.h>n of wfaxl <*f . llnciie 308 a 

Construction maltwlaJs ; Manufacture of — (P) Perry. 

aud Dnrivlt Co. 13U 

Coninct inuaaes ; Actlvullou of , (P), Maxted and 

Hhlsdale 635 a 

nuitcrial ; ManuJaeliire of a durable — - for hardemiog 

oils. (P Dri'men-HcHlghelmer OelfaWlkcn 914A 

(lontalnera for ftrtlehA to heat-treated and the like. (P) 

Dally and oOiers 29lA 

for duiigermiH artlelcH ; .Shipping--'-, ikdstlu .. 330T 

Liners lor Hldiq»jng . ArUell 387T 

(N>nvciicrH ; De.sse/iu r - . (1*) |{tiTnin(‘la<TC .. .. 604A 

and hmelteiH. (P) Mlllr'r .. .. .. 779A 

ConNeying malerials G* fuinac.e.H; I'nenmatic apparatus 

for “ . (P) We.stly, and 8iillte,hua Aktlcboliig . . 644A* 
Ctmveyors uml Me ir apjillcutlon for drying, mixing, sc^io^jolng, 

ami other i)ro(x'KH 0 H, (P) Dates and SValkcr .. 62A 

for fninuocii; Mate.ilal . (P) Cram, aud Ferguson 

FuruiK’c do. .. .. ., 49lA* 

.Meohauleul — tV;r i liomleul luatmiulu, Zimmer , , ?08 a 

CtK*lerH. (P).PhHllppl and olliera 124A 

Duubk-luhe lor oils e.outalulng parnltln. (P) 

Neumann 279 a 

Heat exchangers for use as , (!') Thomjisou and 

Drown 241 a 

for l*ot gJiees; PurKlers and . (!’) Dlcl-lml. A.-U, 

vorm. Jung uml Lindlg 806 a 

for .steam and othei lluld.s. (P) Drown .. .. ,, 164 a 

Vacuum - with hderlor abwjrpl ion. (P) bchou 98 a 

Cooling air; Apparufus lor (P) .fticnieko .. .. 8 a 

aiiparatuB. (P) Vuillc'umler . . . . 210 a 

apparatus wltli »uG)iuatlr'ally eontrollcd supply of 

cooling fluid. (P) Moi-G'usen . , . . 312 a 

aiiparulus ; Incrc.aBlng •»<) cajniclty of tubular — — . 

(P) Darbct et Llls ft Clf 760 a 

apparatus for liquids. (P) Geo .. ... .. .. 988 a 

apparatus for liquids and guscs. (P) West ., .. 347 a 

chocohiG) and other plastic materials; ApparaGw for 

, (P) Dakcr and Hons, and Pniso/itt . . . . 788 a 

liquid or sfiul-llquld inuGirials on a revolving cylinder; 

Apparatus for (P) JiCilch and Warbiirton . . 164 a 

liquids or fluids ; .Hpraylng or alomlhlng and (P) 

Stevenson . . ' * 312 a 

-machines. (P> Gray 124A 

Method of - - . (P) Vullleumler 210 a 

milk, cream, and other liquids ; Apparatus for pastcttris- 
ing, rlj)enjng, and - -. (P) Van Kuron, and 

Cherry Co 960A 

and oxidation ap{>aratus for gases. (P) liechcnblcikuer, 

and Chemical OinstructioTi Co. .. 706 a. 

plant with moans for recovering heat. <P) Eoser .. 804 a ‘ 

towers ; 

(P) Eckrnanii 887 a 

(P) Fcthke d6U 

(P) GUI. and Davenport Engineering Co. .. 928A* « 

(P) Nordberg IJMa 

(P) PoIlU 8 a 

towers; Combined atmospheric condensing and , 

(P) Burhom ... 164 a 

towers ; Filling material for . (P) Nlelaen . . 614 a* 

towers ; Operation o# . (P) Fethke . , . , 490 a 

towers for water and other liquid. (P) Hobiwtuw . . $0^ 
viaooiui ilqnJdf, e.g., swoetened oonoanied mtlk. <P) 

Bafo .. .. .. 5«6 :a 

Copper; Action of ndnoiAggasea on liotaolid<~^. )8lA 

aUoya; Manufacture cT^ — (]P> Berry • wlL wii** 
aSoyi; Mannfiictute of (P) ^ 

weilce BuTlwoh'BIcl^DOdeUng^ X-0i ^ 
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776a 

000a 


504a 

642a 


867a 

812a 

928a 

148a 

87r 

IOOa 

865a 

25Ha 

914a 

2:11 A 


13:5 A 


119a 

829a 


Oopper~H»n<. - * 

; Properties of . Aosenhsln And Htaiofi . . 

or iU alloys ; Protecting — from attack by atmo- 
sf^aeres or liquids. (P) Imperliy Trust for £d* 
oouragemeot of Scientific und Industi^i Eesearch. 

aad ethers 640 a. 911 a* 

-aluminium alloys ; Constitution of light . Merica ' 

ahd others 

Ball or Brlw^ll hardness of . Portevlu . . 

hlast-fumaro slags ; Htecl-making process using . 

(P) Johnson 

‘Cadnilum alloys, (P) Smith, und U.S. Hmeltlng, 

Eeflning, and Mining Go 

Casting, working, and other treatment of — (P) 

Mackenzie and Barelay 

Catalytic effect of “ — in oxidation of plienols by 
gawrous oxygem. Skiirow . . 
catlK^cs ; Kleetro-analyses with amalgamated — 

Alemany 

cement- ; Treatment of . (P) iiall, and Peuiisvl- 

vanla Salt ]Matnifa<turing Co 

In China ’’ 

-coated printing rollers. (P) 'Inylor. (iaruett, iuvans 

and Co., and Basshnm 

concentrate; Nodullsing Cachimind .. 

(/'orroslon of . Bengougli and Hudaon .. 

Determination of cuprous - in copiM*r paints. 

Hough 

Ifcterminatlon of - in gelatin. Jumleson .. 

Determination of l)y means of action of ix)tasKium 

cyanide on ainmonlaeal copiar sulphate. J(mues- 

soaux 

Determination of by means of potassium thiocyan- 

ate, potassium lodld(!, and thioeuiphatc. Koltholf 
Klectrolytic deposition of . (p) Greenawalt .. 

Klectrolvtlc deti^rmlimtlon of — in pyTites and 

pyrites cinder. Meugler 

Electrolytic determination «)f - - without platinuiii 

electro<k'S. CiiiCuas 

I'Jectrolytlc pro<e(is for removing paint, varnisli. an<i 
grease or oxide or Milplildc from — . (P) Marino 

Electrolytic pro* tto ion of . (P) ,s<jc. de Metailurgle 

Eloctrolytique .. — 

I'dectrolytlc separation of nickel from . (P) (Juess 

lilectroplatlng on iron from sulpliatt; solution 

Watts 

Extraction of fn)m copis'r plating on iron. (P) 

Heckman a 

lOxtractlon (»f frinii ore.s : 

(P) Edwards 

(P) J'ivans and ollicrs 

(P) Morse, and Chino Copper Co 

Cases from Jlyder 

llydroiuotallurgy of . (JN iloasberg and bheridnn 

Influence of antimony on inedianical propertle.s of . 

, Stahl 

Influence of cold rolling uik>»i tlie mechnnied properties 

of oxygen-free - Johnson 

Japanese for Cermany 

leaching. Middleton 

Iswses of in furnace slags. Jtoliie 

in .Manitoba jm4r. 435r 

matte; Determination of magnetite in . Hawley 725a 

mines ; i^ovclopmcnt of Polish — - 

mines ; The Mansfeld 

-nickel matte ; llettnlug . (P) i.aiigcT and I, anger 

-nickel matte ; Separation of nickel from . (P) 

United States Nickel Co 

-nickel matte ; Treatment of to s<!par.»tc tlie metals. 

(P) Molir and Uel)erlelii 

■uiekel 8ttH>l and its manufacture. tV)lvocoirsHcs .. 

on? ; Embargo on export of from Australia 

ores ; AmmonUi leaching of . JMdy 

ores ; Process of leaeiilng . (P) Halm . . 

on?*; Prow?ss of treating by llotathm and sul 


928\ 

826a 

041a 

729a* 

290a 

910a 

951a 
374a 
148 a 
420a 
292a 

43a 

257 V 
236R 
369a 
726a 


293R 

120R 

22f)A* 

185a* 

422a 

326a 

6.3r 

309a 

45a 


phltlsation. (P) Clulsten.scn. and Metallurgical 
it (’orp 


Improvement 

ores; lleflning . (P) 8tlef 

oms ; Treatmeut of . (P) Jx)ckwo<si . , 

ort‘3 ; Treatment of by lixivlation with a .solution 

of sulpiiur dioxide. (P) t^iriskmacu. ami Metal- 

lurgleai Improvement Clorporatlon 8281 

ores ; Treatment of by sulphatisatiou and flotation. 

Christensen, and Metallurgical Improvement 

tk)riK»ratlon 

output of United Kingdom ’ 

production in Australia 

production of U.8.A. in 1918 309 r 

JU'iX)very of from ores and ore-i)ioducfs. (Pj 

Klrsei)om 

Boasting and chlorinating ciuder, ores, and met^lurgictil 

proilucts oonUlnlug zim? and . (P) Buddens 148 a 

scarcity in Nonvay ; End of 

-silioon alloys, Sanfoui cbe 

slags; Determination of magnetite in , Hawley 

slimes ; Treatment of electrolytic . (P) Fergnson, 

and Klchols Copper Co 68nv 

speiss; Treatmeut of In the clectrio furnace. 

Papsneordt 223 a 

sulphide ores containing ferric faHs ; Method of leaching 

(P) Ilobaer 8t. Stefan Gewerkachaft .. 423 a 
und scraps ; Process for treati^ (P) 

Temaw attoys’of wtth’magwiluia Ud ahuolnlum’ - 
Vogsl ^ .. .. .. .. 777 a 


184a 

79a 

45a* 


828a 

3lR 

163R 


184a 


210r 

906a 

725a 


Copper"-«wf, " 

Treatment of cuprodesclolsKe for recovery of vsnadlinn. 

^ lead, and . Conley . . . . 421^ 

tubes; Method and apparatus for iMrlght-amma Hng 
(?) Moorhead . . \ . . . TT .. 

very sensitive reaction for and its ai^icatlon 

to analysis of ashes and arable soils. MMueone 

and Demoussy .. 236; 

Wet extraction of . Jones . . ! . jV JeRj 

-zinc-aluminium alloys. (P) Stock und Co 869; 

Copper compound for fungicidal purposes ; Manufacture of 
preparations containing colloidal - — . (?) 

Mond and Heberleln 719^* 

ferro^anldo membrane; Equilibria across a — 

Garner and Donnaii 435 

merciudc iodide ; Use of mixtures of sliver mercuric 

iodide and for detection of overheated 

machinery and bearings, Plnnock 

oxide; Blue . Bchenck 

oxide ; Manufacture of technical hydrated frw 

from chlorides. (P) Bayerlsche A.-O. fllr chem. u. 

landw.-chem. Fabr 

oxide; Use of for combustions in gas analysis. Ott 269 a 

salts 08 antagonistic agents to alkali salts in soils. 

Lipman and Gericke . . . . , . , . , , 297 a 

Bclcnate. Dennis and Koller 634 a 

sulphate ; Action of potassium cyanide on ammoniacal 

. Jenneaseaux . . ' 133 a 

sulphate ; Electrical conductivity and other propertire 
of saturated solutions of in presence of sul- 

phuric acid. Goodwin and Horsch 
sulphate : Equilibrium in the system ; water, sodium 
sulphate, sulphuric acid, and - Foote 

sulphate ; Manufacture of from ores and minerals 

(?) lUgaud 


78 |! 

461a 


761a 


049a Coppering iron and steel. (?) Marino 


Copra ; Apparatus for drying and treating other 

substances. (?) Klcli und Kirk 

Drying muchine.8 fr)r . (?) 8tarr 

Ex|M)rts of from Netherland East Indies . . 

In New' Caledonia . , 

Coproma species as 80iir('e of dyestulTs. Aston . . 

Cordite ; DecomiKwltlon of by lime. Lowry and others 

Coriaria intermedia ; Poisonous glucosidc in . Wells 

Cork industry In Ifaly 

industry In 8a rd in in ! ! 

Corn. See Maize. 

Corn-cockle seeds; Manufactiiro of fodder from — , (?) 

Horul)Ogen 

Cornm eanoninca : Fatty oil from fruit jmlj* of 


32 < A 
727a 

470a 

427a 

299A 

194R 

169a 

454R 

791a 

360R 

352R 


Norman n 
Corozo. See Vegetable ivory 

Corpus luteum ; Manufaelure of a mense.s-eontrolling pre- 
paration from . (?) 8oe. of Chem. Ind. in 

Basle 

Manufacture of a mensoH-inereasing substance from 

. (?) Hoc. of Chem. Ind, in Basle . . 

^^^nufuct.u^o of physiologically active substRUces 

from . (?) Friinkel and Herrmann . . 

Corrosion of brass in sea water. Jtruhl 

by electrical leakage ; Peculiar case of . Patterson 

or gas niuin.s and serviees ; Interim re|>oit on Inter- 
nal — — . 

of iron. Agostini 

of metals. Goudrlaan 

of metals. Fourth report to ('orrosion Committee of 
Institute of Metals, Bengough and Hudson . . 
and pitting of tubr-s, ferrules, doors, and other parts 
of surface condensers and the like ; Apparatus 

for preventing the . (?) Kettle 

-resisting conduit pipes; Flexible . (?) Rose 

and others 

tests on commercial calcium chloride used In automobile 

anti-fniozing solutions. Rudnick 

of vessels used for heating wash oils In benzol recovery 
processes ; Process for retarding . (P) Krleger 

(.’orroslvc gases and liquids ; Caulking Iron tubes lined with 
acid-resisting material for convoying — — . (P) 

Capalis 

liquids ; Pumping . (P) Wallace and Tiernau 

liquids or substances ; Apparatus for manufacturing, 

storing, treating, or transporting . (P) 

Wolf 

liquids ; Tank for transporting by rail, road, or 

water. (P) British Dyes. Ltd., and others 

liquids; Transportation of . Beistle .. 

Corrosive sublimate. See Mercuric cidoride 

Cost analysis in chemical manufacture , . . . 179R, 

Cotton holly refuse ; Feeding experiments with . 

Dowell and Friedemann 

cellulose ; atmeturo and constitution of . Crow 

and Bevan 

in Colombia 

Comparison of nitrocellulose from wood cellule and 

from . 8diwalbe and Sohrimpf! 

Constituents of raw . Knecht and Hall . . 

Mantifaeiiuw of . (P) 

of difleteot degriMS of puriflearion ; Mavkmr of 
toward! aotatloiia of saHa. HrMn .. 


385a 

42Ca 


926a* 

92et* 

654a 

267a 

339t 

624a 

289a 

822a 

258a 

275a 
61:3a 
628a 
180 a 


887a 

613a 


318a 

835T 


224b 

196a 


7a 

468b 


6&6a 

7a 


760a 

70a 
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ttbtto; laoifttkMi And AXAuUaAfcKHi of the textile in 

nibber>|)fooied . Ponritt 50 t 

fAbrtce; Frooeee for imMiting a trenipwroot appeerence 

10 . (P) He^in .. .. 132 a* 

fabrice ; Produoikm ot wooHlke effects on — : 

fP> Heberlein 132 a* 

(P) Klaiieer. and A.-Q. dlander i02A* 

fabrioe or >'anu; Printing oolourod diecharKe effects 

on . (P) Calico Printers’ Assoc., and others 10 a 

industry In India 477 ^ 

industry in fitouth Africa ; Proaiwcts of the . . 478R 

Influence of salts on dyeing of with B«'asopurpurln 

4D. BOeseken and others 497 a 

(Inters ; Manufacture of cellulose from . Wallace 569 a 

(inters ; Suitability of second rut for paper inanu- 

(ad;ure. Kress and Wells 858 a 

piece goods ; Bleaching striped , Walsh . . 21 Ha 

Prooees for scouring . (P) Bleachers' Aasmdatlon, 

and Higgins H97 a 

research association ; Propow^<I for 11.8. A. . . 475 e 

Rubber composition contalnlnR , (P) Johnston. 

and Electric Rubber Reclaiming Ck) 290 a 

shavings; Suitability of for paper manufacture. 

Kress and Wells 858 a 

textiles ; Bloachtng of with warm hypochlorite 

solutions. Frelberger .ISSa 

Use of strontla Instead of lime in blea^thing . W'eiss 715 a 

•wool ; Behaviour of towards atumiuium acetate. 

Durst 626.4 

wool and its substitutes In raanufacture of nltroocllulose. 

Schwarz 602 a 

yarn ; Action of dilute sulphuric acid ou tensile strength 

of . Ijawranoe 894 a 

Cottonseed hull fibre ; Method of purifying . (?) 

Stockton, and East St. lx)uiiii Ck)tU>n Oil Cu. .319 a. 814a* 

bull fibre ; Hultabllity of for paper manufactim?. 

Kross and Wells 858 a 

meat, hulls, and lint ; Medhod and apparatus for 

treating a mixture of . (P) Mullen . . . . 156.4 

meata: Treatment of . (P) Philliiis 21 a. 506a* 

oil. Ss« under Oils, Fatty. 

Preparation of for milling. (P) BfeCaw, and 

Procter and Gamble Co 295 a 

Process of treating . (P) Fee and Aevacnes . . 589 a 

Removal of residual fibres from and their value for 

non-textile purpc '^s. I»e Segundo 43 r. 185.4 

Cottrell process : Application of - - to rocovory of fume from 

silver refining. Smith ami Jlelmrwl . . 861 a 

Ck>ilinArone resins. Stern 688 a 

resins; Technical — . Marcus.sou .. 295 a. :129a 

varnishes; Kxandnatlon of — . Wolll 646 a 

Council : Report of 198 t 

CovUieei tridenkUa ; Discovery of new alkaloid in - - . . H95 k 
C ow-parsley. Ses ArUhriscnit gyltmtrig. 

Crab-grass, Sm Digitaria ManguinnUt. 

Cream ; Apparatus for pasteurising, cooling, and ripening 

. (P) Van Kuren. and Cherry (’-o 9 «V>a 

Method and apparatus for de'jdorlsing -. (P) 

Priflkey 196 a 

Tijnks for r4*cning or souring — - for use in manu- 
facture of bult(!r. margarine, and Ihi; like. (P) 

Revls and others . . 52 a 

Cr*'aMue ; Oxidation of - hy merruric acetate. Oreea' 

4\ald ..651 a 

Creosote oil; Separating and purifying . (P) Crabb 24 Ha 

Oesols ; Determination of the three and of phenol In 

mixtures of these substances. Dawson and 

Mountford 69 a 

Electrochoralcal oxidation of . Fichter and 

Ackermann ., .. .. 857 a 

and phenol ; Freezing tmlnts of inixture-s of the three 

Jlawson and Mountford .. . 68 a 

8«Ji>aration of from tar oils by treatment witli water 

under pressure. Fischer and Jlllp<Tt .. .. 528 a 

Cristobal Ite ; Relations between trldy mite and . Fenner 722 a 

Cross and Bevan essay priw 471R 

Croton gubonga bark ; Examination of . Goodson and 

Clewer 791 a 

Crucible furnaces. Sm under Furnaces. 

Crucibles. (P) Drlver-Harrls Co . . 643a* 

Electrically-heated . (P) Morgan Crucible Co., and 

Spelrs 685 a 

Graphite . See under Graphite, 

Tungsten . (P) Keyes, and Cooper Hewitt Co. . . 951 a 

Crucifer * ; Special position of and of other plants in 

regard to nutrition with nitrogenous rertillsers. 

Hiltner and Kronberger 8S7 a 

Crude oil. See under Oils, Hydrocarbon 

Crushers. (P) Kraemer .. 61 a 

and pulverisers. (P) Knittel, and American Pulverizer 

Co. .. .. .. 88 a 

Omshlng and dlrying machine. (F) Hopper 31la 

madiines. (P) Miller and Lloyd 491a* 

milla. (P) fitnitevant. and Stnrtevant MU Oo. 124a, 148a 
Meeand tm Itke ; Bod mllli for — ^ (f) Lund . . la 
CrjnMte in Vnttod States .. im 

Crytitoi^. Peikhi, Jun. .. «. fi68a 


fads 

Qryital filamenti ; Heating device for squirted roeiaUlo wire 

fllamenti to obtam . <P) Moeller . . 405a 

Oryttaliisatlon of anhetaiiees In solution ; Effecting rapid 

. (P) Beym^ SlSa 

CrysUis : ObUlning from solutions. (P) Hutchins . . 1634 

Cuba : Alcohol proiluction in 916 r 

Cane sugar industry in ISOH 

Sugar production in 74R 

Cucumbers ; Composition of . Rubner . , 880a 

CupfciTun. See Nitrosopliouylhydroxytamlne-auunoaium. fl; 

CuiKda pradlcc; Fuel economy In . Vntes .. ., 771A 

Cupolas. (P) PouUon and others ,, g85A* 

Blioa schist for lining - Boswell 9Q4n 

Proportional weighing and delivering apparidus for 

charging . (P) Hartley, and Avery. LUlT 88A* 

Cuprammunium siilphaU' ; Application of to aeidimetrlc 

estimation of alkaloids hy Falleres' process. Kims-* 

Krause and Richter 737a 

Cupric hydroxide ; Holiibilily of In sodium hydroxide 

and potaasiiim hydroxide, JuHtlu-Munllor .. Hi 
CuprUertms ores ; Treatment of . (P) Irving . , 374a 

CupmdcsduUltc ; Tre^atruont of for recovery of 

vanadliiiu. leiul, and copper. Conley . . 421a 

CHipro-nickel ; CarlH)n in SO : 20 — - melted in the electric 

furnace. Thompson and Barclay I30T 

Cuprous iodide ; DeU^miination of icHline in , lAsausse 899a 

oxide ; Yellow - Moser 221a 

Curcurain. Ghosit . , 254 ^^ 

Ciml. See >tnder Milk. 

Customs tariff decisions, etc. See under Tariff. 

Cutocclluloscs ; tloiist It iitioii of . Cross and Bevan . . 249a 

(.'yanamide ; Action of on development of malte. 

Maz«'5 and <»theiH .. .. .. .. 918 a 

Dec4>mi)osltioii of - in tlm soil. C>owle . . . . 3^a 

Manufacture of (P) Middleton, and Amorican 

(tyanamid Co 818 a 

(tyanamtles ; Manufacture of . (P) Hasliip and 

GiloJirlst . , , . 629a ; 

MHiuifaclure of alkali salts or fertilisers from alkali . 

(P) llene an<l Van Micaren . , . . . . . . 677a 

Manufacture of ammonia from ■ -. (P) KllMtrt, and 

Aiiiericait (fyanamUi Co. . . . . . . 768a 

Manufacture of cali'him or other mettti - (P) Reid. 

and International .Nitrogen C«j 863 a 

Cyanatc'H ; Determination of cyanides, bromides, and — - 

when present together. VolardI 815a 

Cyanic acid ; Formation of by oxidation of orgnnio 

HulisfancoH. and Its Identification based on quan* 

tltative nualyslu, Fosse 655a 

Cyanide plant In Canada ; New 3981 

process for llxaf lon of nlfrogtm ; Bucher — Posnjak 

and Merwin 17aa 

process of fixing atmospheric nitrogen. Morimoto . , lOa 

process ; Mine os a sottliug reagent In the . Bruhl 683a 

solutions : IkmtlnuouM method of treating . (P) 

Trent 72 

solutions; Di'tormlniitlon of oxygen lu working . 

White , . 420 a 

solutions Drganlswl apparatus for treating . (P) 

Trent and Mudd 79 a 

Cyanides ; Apparatus for manufacture of alkali — — . (P) 

Metzger, and Air RedmiJon Co 681a 

contained in hv-produets^htatmHl in gas-works ; Ee< 

C4)very ami utilisation of . (P) Baker . . 74 a 

Determination of cyanates, bromides, and — when 

present together. Vtdardi . . . . 816 a 

Extraction of , (P) Alt lU'd action Co 678a* 

Manufacture of : 

(P) Metzger 765a 

(P) Testrup, and Toihno-Chomlcal LalKiratories 764 a 

Manufacture of alkali : 

(P) Eastman, and American Cyanaraid Co. 12a 

(P) Jacobs, and Air Rssl uctlon Co 681a 

Manufacture of alkali and separation of the same 

from alkali hydroxide. (?) .Metzger, and Air 

Reduction Oi 676 a 

Methmi of hydrolysing to ammonia. (P) Hiddea. 

and Nitrogen Products Co. .. ., .. 681a 

Preventing decoinfiosltlon of molten . (P) Frooman, 

and Amerl(«n ('yanamid Co. 41a 

Recovering from cyanide- hearing material. (P) 

Arnold, and Nitrogen Products Co. .. .. 766a 

Rodiicing metallic aunfamnds with simultaneout pro* 

ductlon of . (P) Focrstorling 108a 

Separation of from other substances. (P) Jacob*. 

and Air Reduction Co 681a 

Hynlhesls of alkali — - from nitrogen. Ham and 

Hayashi . . , . 6£8a 

Synthetic production of . (P) Undblad . . . . 661a 

Cyanlding systemi; Filter for . (P) Taaoer. and 

ideal Continnottf Cyanidlng Proceea Co. . . . , 910 a 

Cyanogen ehJoiide. Hauguln and Simon . . . . . / 76fiA^ 

chloride ; Preparation of . Jennlngi and Seotl . . 76iU 

chloride; Preparation of by mA*» aMM. 

Mangnln and Slomi . . . , glfia 

oomwanda ; Apparatni for maonfadvre ol Qfj 

* 
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omsonnd*! BHtnnInAtloii of In oonoentntod 

li^ SpMmnnn nnd Wood 22|^ m. %Mt 
, nottponndi; Mnnufactoro of — — . (P) Flndi. and 

Meroulet Powder Co . . • . ■ • 71»A 

oonpoTindf ; Manufacture of amnoonla and . (P) 

SJocum • • . . 901 

oompoonds ; Manufacture of subetantlaliy pure . 

(P) Clancy, and Nitrogen Corporation , . 900A 

oompounda ; Metho<i of fixing nitrogen as . (P) 

Lindquist, and Nitrogen Producta Co 414 a 

dimpounfla ; Recovery of — - from gaaos obtained 
from (!oal and other carbonacef>ua subetanccs. (P) 

jjspenhahn . . 810 a* 

compounds ; Recovery of from spent oxide. (P 

Anderson 499 a 

compounds ; Washing from gases, Bertelsmann 4ttlA 

Manufacture of ammonia and — . (P) Starke, and 

Balfour-0 iithrlo Investment Co 576 a 

fi-Oyanomothylbcnslralnazole ; Reduction of . Bloch 119T 

Cymeno ; Process of nitrating . (P) Andrews, and 

Seldon Co. . . . . 813 a 

p-Cyraene ; Utlll«atlf)n of for preparation of photo- 
graphic developers, Bubs 478 a 

Cymenesulphonic acids ; Manufacture of . (P) Ambler 

and others, {h 813 a 

Cystine and Its derivatives ; Manufacture of water-soluble 

compounds of . (P) Stuber 28 a 

Synthesis of iwlyiKiptUlcs having as a constituent, 

Abderhalden and Spinner 92lA 

Cystolites ; Behaviour of towards salts of silver and 

other metals. Mollsch 337 a 

Cytkllne-nhosphorlc acid ; Isolation of crystalline . 

Thannhausor and Dorfmilller 303A 

Cytisine ; Constitution of . Spilth 664 a 

Cytlsollno ; Synthesis of . Spttth 653 a 


D 


Dairy chemistry ; Colloids In . Clayton .. .. 749 a* 

products; Standardisation of in Qinada.. .. 25 r 

Dakin's solution. Ctillen and Hubbard 385 a 

solution : Electrolytic proi)arati()n of . Cullen 

and Hubbard 385 a 

Dammar blood red reslii. Nlcolardot and Cotfiguier .. 954 a 
C ambodia resin. Nlcolardot and (>)filgalcr . . 954 a 

fi-Dammar-rosene. Zliike and Uuterkp'utcr .. .. 227 a 

Dangercuu nrt.lcl«« ; Shipidng containers for . Belstle 330T 

Datlsootin ; Syntlicsl.s of . Harg<'.llinl and Peratoncr . . 813 a 

Daylight olTocts ; Glasses for use as filters to produce . 

(P) Cf)rnlng Glfws Works .. .. .. .. 416 a* 

Deaoon process ; Calculation of the equilibrium constant In 

the . 'I’reudwcll .. .. .. .. . 814 a 

Decoctions ; Ai)paratU3 for obtaining In a continuoua 

manner. (P) Kostiier 75 Ia 

Decolorlsation of trinitrotoluene and other iTystallisablo 

organic compounds; Puriflcallon and . (P) 

Morris and 6)., and otlicrs 697 a 

Decolorising carbon; Manufacture of — : 

(P) China Sugar lUdltdng Co., and others .. 317 a 

(P) Hayashl, and Kwifnto Sanso Kubushlkl 
Kulsha . . . . . . . . . . 40 a 

(P) Muiuford. and Refining Products Coriwra- 

tlon 129 a. 129a. 785a. 892a* 

(P) Ohremhskl and Resker 353 

carlK)n ; Mfanufaeturc of innn kolp. (P) Zerbau 168 

carbon ; Manufacture of from peat. (F) Lead- 

bt^aUT 108 a, 811a 

carbon ; Manufacture of from residues from 

bittimlnous shales, canncl (x)alH, and the like. (P) 
Broxburn OH Co., and f'lndlater . . 892 a 

carbon ; Measuring the colour of sugar products, par- 
ticularly liquors treated with . Zorban , . 432 a 

carbon prepared from rice hulls and its uee in refiniug 

sugar. Shlistonc 432 a 

carbon: Revivification of . Stanek .. .. 660 v 

carbons ; Investigations on Stanek . . . . 192 a 

carbons ; Preparation of : 

Zerban 627 a 

Zerban and others 878 a 

carbons; Vegetable . Bradley 396T 

Deguelia. Nm Derrls. 



(P) Ooubert 662 a 

(P) Mangelsdorlf 2 a. 436a* 

(P) Taylor 937 a 

apparatua : Electro-osmot ic . (P) Elektro- Osmose 

♦ A.-O 450a 

aatta; Meau for . (P) Kermer, and Cannon* 

Swensen Co, .. .. .. 522 a 

vegetable, animal, and mineral subrtanees; Bleotro' « 
bemotk) ^iparatns (P) BMctio-Otiiioae 

l.*«, .. .. .. 54U 


Pabydratln g mi , 

vegetable and other tubcUnces ; ^Cetbod and appaiatoi 

tor — (P) Benjamin , . «2 a 

vegetable, textile, and other subetancei ; J&thod and 

K us for (P) Maxwell . . . . . . 62 a 

fideating tmi Drying, 

Dehydrogenation ; Catalytic by nickel in presence 

I ..of hydrogen. Sabatier and Gaudion .. .. 3S8A 

I Dellralng agent for hides. (P) Fuchs 965 a 

I Denmark : Ban on German goods In 254R 

i China clay in 210R 

! Dyestuffs industry in 352 r 

I Oil and fat industries In — • — 31 IR 

Proposed pro<luctloa of nitrate In — - .. .. 108 r 

I Use of fertilisers In 270R 

I Density of gases; Accurate method for measuring the 

i . Maasa and Russell 02 a 

i of gases; Apparatus for measuring the . (P) 

Naturgas Ges 393 a 

! Dental alloys; Purification of comminuted silver-tin . 

I (P) Poetschko 468 a* 

I filling from celluloid ; Blanufacture of . (P) 

! Black 283 a 

I preparations; Manufacture of . (P) Andresen 926 a* 

Dcpolarlsers. See under Electric battery. 

Dopsifnols ; Synthesis of . Karrer and Wldjuer . . 943 a 

Depsanoncs ; Synthesis of . Karrer and WWmer . . 943 a 

, Dei)8cnol8; Synthesis of . Karrer and Widmer .. 943 a 

I DeiMW'tiones ; Synthesis of . Karrer and Widmer . . 943A 

I Depsliles ; Synthesis of ~ . Fischer ,. .. .. 429 a 

, Derris dfiptica as Insecticide, Mclndoo and others . . 790 a 

I Dvrris nliginosa as insecticide. Mclndoo and others .. 790 a 

! DeslecAtlng apparatus : 

(P) Coleman 123 a 

j (P) Fox 450 a 

{P) MacLachlan . . . . . . . . . . 26 a 

' fluids ; Apparatus and method for . (P) Rogers 385 a 

i liquids; Apparatiw for , (P) Collis, mid Collls 

) Products Co 960 a 

I. -machine. (P) Stamp 398 a 

! process. (P) fxiitzow and others 97 a 

I See nho Dehydrating and Drying. 

1 Do-slccators ; Standardisation of glass . . . . 282R 

' Detergents containing ammonia ; Manufacture of 

i from ammonium salts. (P) Heckt 21 a 

j Manufacture of : 

! (P) Divine 471 a 

j (P) Nicgemann and Priestcr 871 a 

(P) Prior 645 a 

i Dctlnniug process ; Chlorine . (1*) Zacharias . . 79 a 

i Detonating action of azides and fulminates. Wohler and 

I Martin 741 a 

' Detonation ; Theory of . Uockt r 879 a 

: Detonator eomfsisltlous ; Analysis of . W'ugrluz .. 339 a 

Detonators; Composition for , (P) Stine, and Du 

Pont lie Nemours and Co. . . . . . . . . 742, i 

Dextrin; Enzyme studios on , T; inyf-Iieim and 

Von .Markatz 594 a 

Manufacture of ; 

(P) McLaurin 86 a, 691a*, 601a* 

Vaao . . . . . . . . . . . . 24 a 

Doxtrlna : Manufacture of — . (?) Lenders, and Douglas 

Oo 593 a 

Dextrose ; Muta-rotatiou of . Nelson and Beegle . . 382 a 

Preparation of from maize cob.s. J.a Forgo and 

Hudson . . . . . . . . . . . . 86 a 

UtillRation of by higher plants. Cdln . . . . 332 a 

Volurnetrie determination of by means of hypolodite. 

Zabllnsky 967 a 

See aho GIm ose. 

Ucxtroso-8(Kllum Iodide ; Manufacture of anhydrous . 

(P) Willflng 740 a 

Dlacetonamino ; Preparation of . Everest . . . . 656 a 

Diacetylindigotin. Vorlkuder and Von Pfeiffer . . . . 456 a 

Dlacetylmorphlne ; Detection and determination of cocaine, 

veronal, and in visixjra. Richards . . . . 612A 

CC-Dlalkylbarblturic acids ; Manufacture of easily soluble 

eompounds of . (P) Hoffmann-La Roche 

<ft Co 238A, 848 a* 

Dlalkyldiarylureas ; Manufacture of . (P) Wlnkel, 

and Du Pont do Nemours and Co 659 a 

CC-Dlallylbarblturic acids; Manufacture of easily soluble 

compounds of . (P) Hoffmann-La Roche 

A Co 233 a 

Dlalysers made from colloidal membranes. Bercxellcr .. 29 a 

Dialysis ; Apparatus for carrying out gliding . (P) 

Thoms 807jt 

4.4'-Dlamino-2.2*.6,5'-tetramethyltriphonylincthaBe ; Manu- 
facture of . (P) Melster, Lucius, u. Brfinlng 871 

Dlamouds; Separation of from other niln«rala. (P) 

Ln^uchero A. Co ,, 76<li^ 

Diaphragms for use in aeparatiag two Hgulds. (P). Thatcher 9521 

Diarylmethane dyestuih; Preparation of fruit vato from ;• 

- — . WWwid .. ,, . . lU 


suBJBOT nn>sx. 


IMtfUse ; AoUoii ol — • oil sUrclu Bam^o 

OoQzie of the fOTnutkm of by Aiptr^iUu* nPger. 

Weot 

New theorke of formation and action of . Wohlge- 
muth 

ReUtlonthip between peroxydaae, caUlasc. and . 

WtagRi 

Diaatattc power of malt ; Determination of . Wibyon 

and Mlnchin 

^Dlatomaoeoua conuwsltlon. (P) Caven, and Maryland 

« Producta Co 

Dlazo-n-bntane ; Preparation of . WerutT . . 

Dlaioethane ; Pniparatlon of . Wemor 

Diaxoiaopentano ; Preparation of . Werner . . 

Dtazomethane ; Prejiaratlon of , Werner 

Dlazo-oxldes ; Conalltutlon of Internal . Morgan 

and Evens 

Diaxo-phennla ; Ckinstltutlon of . Morgan and Evens 

Para-nltratcd — Iforgsn 

Dlazotlsatlon ; rrt)eeas of . (P) Bolton, and l>u 

Pont de Neinonrs and Co, . , 

Dlbenzanthronc. Sefi under Anthracene dyestuffs. 

n-Dlbutylamlne ; Preparation of . Werner , , 

Dlchlorobcnzeno ; Analysis of nilxtun's of — - — with benzene, 
chlorolxmzeno, etc. Fruuklaml and others ISHT, 

/J/3-Dlthloroothyl sulphide. Comberg 

Continuous vacuum still for Streeter . . 

Manufacture of — — . Norris 

Physical constsmts of . Adams and Williamson 

Solubility and hydrolysis of and a new im^tlKxl 

of estimating smali ainounts of the same. Hopkins 
Dloyanlns ; Preparation of . Fisc her 


MM 

60tA 

2201 

6081 

£6l 

290a 

680a 

844A 

844a 

844A 

844A 


m 


tifll 


on development of maize. 
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Dicyanodlamlde ; Action of 
MazA and othcjrs 

Decomposition of In tlw soil. Cowlo 

1 )(?terminatlon of In calcium cyunamide. 

Dafert and Mlklauz . , 

Diminution in value of crude calcium cyaoaraldo by 

presence of . Ilcivermaiin and Koch 

Dielectric liquids ; Dccoiniwsltlon of under the Influ- 

ence of an electric arc. Tibuln and Heal.. 

Diesel cngluci. See under Engines. 

Dlethylbarliiturlo acid; Doted Ion i\nd dctonninaUim of 

cocaine, heroine, and in viscera. Kirhards 

Diethyl ketone ; .Manufacture of . (P) Hldgw'ck 

and J>amtM'rt . . 

Diffusion of elecDo'iytcs into jcllios: Relation between 

dl.stanco of and the concontrntlou. Von 

Fiirth and Bubanovlo . . ’ . . 

Digesters for use in manufn(;iure of oolluloso and like opera- 
tions. (P) Hchaullelbcrger 

Digesting apparatus. (P) Rankin, and Con oslon Extraction tV>. 

Digitalis; Chemical evaluation of . Tsclilrch and 

Wolter 

glucosldcs. Killanl 

leaf extracts ; Stability of . Schmidt and Ileyl 

leaves ; Adsorption of the glucosldtJH of . Mannich 

leaves of dllferent origin ; Active glucosldcs of . 

Meyer 

leaves ;’ Effect on aetivity of temjHTatiirc tlurlng drying 
of . Hamilton 

-like action ; Amount of sulwtHnces in olcandt:r leaves 
having a - — ami the miuimr of their natural 
occurrence. Strnui> , . 

prepur.it Ions ; Htandardls.utlon of . Berry 

substances. Klliani 

tinctures of different origin ; PhaMnacologlcal evalua- 
tion of . .loach Irnoglu 

Di/jitalU purpurea. Koch and Butli:r 

Digitaria sanguinalis ; ComiM)sltIon of ash of — as affected 
by soil in which it Is grown. Buckner . . 
N*Dlhydro-1.2.2M‘-anthraqulnoncazine. See Indantlireno 

under Antliraame dyestuffn. 

Dihydrohydroxycodclnone hydrochloride, Freund and 

Speyer 

Dlmethylamine ; Preparation of . Hutln 

DlmothylamInoanti»vrDe ; Delicate reaction of and 

■ its differentiation from antlpyrlne. Palet 

Use of enzymic reagents for <lotectlon of . Palet 

Various applications of in analysis. Eschalch . . 

Dimethylanlllne ; Determination of purity of . Jones 

Dlmethylketone. See Acetone. 

Dimethylnaphtbalenes of coal tar : 

Weissgerber 

Weiasgerber and K ruber 

Dimethyl sulphate ; Action of on alkali and alkallno- 

oarth sulphates. Guyot and Simon 

Action of chforosulpbonlc acid on . Jsjvaillant 

and Simon . . . . • • 

Action of oh dry alkali chlorides and bromides. 

Guyot and Simon . . . . _ . . 

Action of meiaUio hydroxides and oxides and alkaline- 
earth carboiistes on , Ouydt and Simon . . 

Mapufao^ RobetU and Co. .. 

(P) HiWfMCtb aodi^lrvlim .. .. 

FthpAndtott of Guyotifliimd dtemn .. . . 
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80'3a 

25eT 

94ffA 

844 a 

182R 
92:iA 
3:17a 
7(12a 
198 a 

;m8A 

199A 

918a 

3HUA 
837a 
837a 
424 a 
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3r.7A 

490a 

380a 

477a 

054a 

387a 

54a 


27a 

054a 

54a 

387a 
438 a 

919a 


.598a 

917a 

54a 
55a 
663a 
21 7A 


456A 

46&A 

553a 

695a 

792A 

846a 

•29a* 

fXU 

984A 


IMmethylxanthene# : Belailonship of phenylxantheDM, 

Xanthena Brown, and to ooal tar constttuanti. 

Eusxlg BHa 

Dlnltrodlphenylamlne ; Manufacture of . (B) Marshall, 

and Du Pont de Nemours and Oo 

Dinitrophenol ; Manufacture of . (P) Brewster . . 819 a 

Bfanufaoiure of picrie acid from — In ori^tal fom 
and eltinl nation therefrom of lead sulphate. (P) 

Holliday and Badler * * 

2.4- DInltrophenol ; Manufacture of — — . (P) MaodontW » 

and Calvort ^A, 

Preparation of by direct nitration of {ffreool. . 

Marqueynff and r.orlctto .. 876A 

5.5- DlnUrophenoxazlDe ; Derivat ives of . MItsiln ^ 

and Bail 818A 

Dinner of the Society ; Annual . .. 

Diolefltu's; Apparatus for prtHiuclng . (P) Mersfefeatt, 

and OluMulcal Development Co 8 o8A 

Manufacture ot . (P) Moraercau, and Chemical 

Devclopuu nt t'o. .. .. .. .» 117A 

Dlplicnylaiulnc ; Action of nitric and nitrous acids on , 

Ryan ami Ryan 748A 

Apparatus for manufacture of . (P) Houlehan, 

and Du Pont do Nemours and Co 622A 

derivatives : Action of bromine on some . Ryan 

and O’Rlordan .. 742A 

Maniifncturo of . (P) Ihigers, and Du Pont do 

Nemours ami (ki .. .. 818 a 

Diphtheria ; Manutiuture of preventive ami curative agents 

for . (P) piorkowskl 908 a 

Dlsaccharldes ; Constitution of . Haworth and lAittch 691 a 

Disnzo dyestuffs. See under Azo dyestuffs. 

Discharge apparatus for tanka containing inflammable 

fluids. (P) Van Os . . . . , 760 a 

Disinfectant; Benzoic add as . Kaiifmann .. .. 662 a 

DlBlnfcctants. (P) Wells 27A. 167A* 

containing zinc tribromoplicnolato. (P) Abrshamaen 63A 
and fertilisers. (P) OcwerkHchaft Kluigkoit .. .. 612 a 

in India .. ,. .. .. •• •• 3061 

HolMifled Bolul>lo coal-tar <l(!rlvntlvo . (P) Franck- 

Philljjson 88A' 

Disinfecting agents ; Effect of different on metals. 

Will and EamJtbloin 790A 

wltl) formalddiyde ; Practical efficiency of some sub- 
stitutes for the ponnangauato-formalln method 

of Pozen iiml DlebT .. .. 487A 

Machines for washing, dyeing, and . (P) HonrIcI, 

and Henrlcl Washing Machine Co 679A 

and mixing of waste effluents ami oilier liquids ; Appar- 
atus for - - . (P) Vogelsang .. .. .. 876 a 

power of eh'inetils and chemical cotnpoiinds ; Relative 

. Frli»(lcnthul *764 

power of lysine. Kamplctro .. .. .. .. 842 a 

solution; Com|M)sl<lou of matter mlaptod for use at 

, (P) Ellis, nml Chadelold Chemical COt . . 668 a 

Dlslnt-cgrutlng machines. (P) Patterson and others 124 a 

ami screening pulverulent material ; Machines for 

, (P) Fraser and Peel. .. .. 671A 

DIspcTse sysUMus ; Tymlallmetcr for examination of . 

Tolman and Vllet .. 30flA 

Dissociation of corlionate rocks; Apparatus for studying 

th„ . Hole 678 a 

of salts ; Bulphlt^i-Ieuoo derivatives of triamlnotrl- 

phcnylinetliano as reagents for . Guarotclil 662 a 

Dlssidvlng clmmlcula and olefatlug the solutions ; Apparatus 

for . (P) Thorold and Sinclair .. .. 61lA 

of solids; Process for the (X)ntlnuoU8 . (P) 

Eberhardt 211 A 

Distillation. (P) Wright, Jun 806A 

apparatus : . 

(P) Chenard 

(P) Doubloday 663A 

(P) Graham JJJA 

(P) Hechenblelkner and others .. .. 6ZZA 

apparatus ; Kublerschky’s . Borrmaun . . 52lA 

apparatus ; Slmpio extraction and . Van Urk . . 928 a 

of alcohol-water mixtures; Thermodynamics and 

fractional . Mnrlller .. .. .. SOOA 

of ammonlacal liquors and the like. (P) Wyld . . 680A 

of benzol honiologues ; Classifying apparatus for use 

In . (P) Tschuby •• JA 

of bituminous lignite in vacuo. Schneider and Titwcn 626A 

of bituminous shale ; Apparatus for . (P) Rob- 

Inson 

of carbonaceous materials. (P) Wallace, and Wallace 

Coke, Oil, and By-Products Co Wa 

of carbonaceous materials; Charging of retorta for 

destructive . (P) West and Wild .. .. 246A 

of carbonaceous materials ; Destructive — r- to increase 
the aromatic by-products. (P) Perkin, and Nitrogen , 

Products and Carbide Co 

of carbonaceous materials and separation of the voUtttte 

matter therefrom. (P) Davies , . • ^ • '1*^ 

of carbonaceoui substances. (P) MuUlner and Kent i04A 
of oelluloee and wood mixed with alluH. Flsoiier and , 
Nls^mann *• *• ^ ». «94A 

^ ‘(P) Umptough, and Oil Extent^ VUC fltA 

(P) toogood, and Dempster and'^fioiit .. 79lA 
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of eo«l ; Api^ritiu for : 

(placeman •• JITA 

(P) Uraplough. and Oil Extractors, Ltd. . . 817A 

(P) Plnet and Pebout 674 a* 

of coal; '^Constructive" . Toogood .. 349A 

of coal in hydrogen at high presssures and temperatures. 

Fisher and Keller 626 a 

of coal and like earljonaoeous materials ; Pestructive 

. (P) West and (Jlover 168 a 

of coal and the like ; Retorts for destructive . (P) 

West and Wild 622 a 

of coal mixed with alkali. Fischer and Oluud 494 a 

of coal and other hitiiinlnous substanr^s ; Apparatus 

lor low-temperaturo — — . (P) Hiller , . . . 168 a 

of coal and other carlionnccous matter by electricity. 

(P) 81mD8on and Moorhouso . . lOlA 

, of coal, shale, and the like ; I/w- temperature — 

tP) Nelaon 317 a 

of coal, shale, and other like siilmtanccs ; Furnaces 

for . (P) Anderson and others . . . . 810 a 

of coal tar pitch. Nlggemann 529 a 

column. (P) Gewerkscliaft des Stelnkohlenbcrgwerks 

lAithrlngen 886 a 

Continuous of tar and petroleum. Mallet .. 943 a 

of crude oil and other hydrocarbons. (P) Von Groeling, 

and Atlas Process Co 464 a* 

Fractional — In the laboratory and In practice. Bird 393R 
Heating of oils, fats, and other liquids. by electricity for 

. (P) Alexander and others 687 a 

of hetnp waste. Scagliarlni and Minganti .. .. 810 a 

of hydrocarbons ; Cracking and . (P) Cochran 

and Cochran .'152 a 

of hydrocarbons from oil shale. (P) McCaskell . . 892 a 

of hydrocarbon.H or other liquids ; Apparatus for — . 

(P) Kelsey 622 a 

of lignin ; Dostnictlve — . Heuser and Skldldebrand 216 a 
of liquid hydrocart)oiiH. (P) Cort hesy and Castelll 626 a. 810a* 

of liquids; Apparatus for elevating and/or . (P) 

Ileavell, and Kostner Evu])orator and Engineering 

Co 163 a 

of liquids ; Continuous . (P) W'llt^in , . . . 629 a 

of liquids; Fradlonal . (P) Goudet, and 8oc. 

u'Ktudes Chlm. rwur I’lnd 706 a 

of liquids ; Practlonal . e.g., of crude benzol, and 

apparatus therefor. (P) Walker and Walker . . 101 a 

of llnalda not miscible with water ; Apparatus for frac- 
tional . (P) Goy vaerts and others . . . . 02 a 

Llmtti of separation by fractional . Hufton 6R. 46 t 

of lower-bolllng constituents from oils and other like 

llaulds; Apparatus for . (P) Whittaker .. 750 a 

of material containing condensable volatile matter ; 

Apparatus for , (P) Hoover and others .. 668 a 

of oll-bearlng shale, bitumens, hydrocarlKinfl, and other 

elements of a volatile nature ; Apparatus for . 

(P) Galloupe 100 a 

of oil from coal and the like. (P) Wise 354 a 

of oU-shnlc In Germany 378R 

of organic materials ; llerovory of gaseous prcKlucta from 

destructive . (P) Bury and others . . . . 857 a 

of petroleum. (P)FraHch 941 a 

of petroleum and tlie like. (P) Sherman . . 129 a 

of petroleum, tar. etc. ; Vortical preheater.s for use in 

. (P) Stelnsehneldor 167 a 

process. (P) Frlscher 212 a 

Process of fractional or destructive . (P) Turner 36 a 

of shale and the like ; Apparatus for . (P) 

Godfrey 622 a 

of sodium stearate and oloato under roducHl pr(!.ssure. 

Pictet and Potok . . ^ 989 a 

of solid and liquid substances. Scarlc 246 a 

Steam . iHchmond fi94A 

of tar and the like. (P) Westwood 101 a 

of tar, mineral. vcgctHblc, and other oils; Appurnttis 

for , O’) Plctto 354A 

tube. (P) Sperr, juu., and Kopjwrs Co. . . . . 490 a 

of wood, etc. ; Apparatus for . (P) P. rry 215 a 

of wood ; Course of destructivo in a vacuum. 

Aschan ;163 a 

of wood ; Destructive . (P) .Stolfonl . . . . 216 a 

of wood ; Expoiiments in In India 330R 

of wood of JuniperuB OTf/cfdrm and other <onlfers. 

Huerre 303 a 

of wood ; Kilns for . (P) IamIoux 216a 

of wood liquor. (P) Hudson and others .. 494 a 

of wood, woody fibre, peat, and similar earbonaceotis 

substances; Destructive - — . (P) Poore .. 7I1 a 

Dogwood. See Comtu mnguinra. 

Dolomite ; Experiments in dead-burning . Srlmrecht 601 a 

Kilns for calcining . (P) Hodson 770 a 

Dolomltic lime ; Method of hydrating . (P) Warner ond 

Warner . . 77 a 

limestone ; Decarbonatlon of - — in the rotary kiln. 

Bakins 325 a 

Dominican Eepubllc ; Cacao crop in 424R 

Eesouroes of the 194R 

DOttinioii Rubber System, Ltd. ; Incorporation of 

in Canada 81 b 

Dopes for airoraft oonstruetion. (P) British Aeroplane 

Varnish Co., and Groves .. 648A 

Application of . (P) Ward 647 a 

Decomposition of — storge. Barr and Blrcum- 
Shaw .. .. .. .. . * .. .. 718 a 


PAOB 

Dopes— OMf. 

Haanfactnrs of ; 

(P) Barr and Lazell 834 a 

(P) British Emailiite, Ltd., and Goldsmith 

378a 472a* 

(P) Collon, Ltd., and others 296 a 

(P) Dreyfus 83U 

Manufacture of with an acetone-soluble cellulose 

acetate basis. (P) Grolea and Weyler . . 714 a 

Manufacture of especially for applying to fabrics of 

aeroplanes and other aerial machines. (P) Suther* . 
land, and Wall Papers Manufacturers, Ltd. 834A'f 

Manufacture of plastic or solid materials applicable as 

. (P) Peachey 110 a, 110a 

used In aeroplane construction. (P) Groves and Ward 647 a 

Dough ; Influence of electrolytes on viscosity of . 

Henderson and others 334 a 

Dracorubln capillary test for Identifying and differentiating 

colourless liquids. Dictcrlch 306 a 

test for identifying and differentiating colourless liquids. 

Dieterich ' 306A 

Driers for paints ; Manufacture of . (P) Schwareman 

330A. 3S0A 

Drug plants ; Cultivation of In India. . . . . 8 r 

Drugs ; Supply of during the war 292 b 

Synthetic . Carr 269T 

I'rade of Trinidad in — - 359B 

Use of guttameter for examination of . Eschbaum 157 a 

Dryers : 

(P) Adt, and Adt Co 705 a 

(P) Christie 885 a 

(P) Douglas, and Douglas Packing Co. . . 488 a 

(P) Dozier 612 a 

(P) Horst fll2A 

(P) Hutchinson H12 a 

(P) King and Miller 488 a 

(P) King, and Pacific Evaiwntor Co. . . 277 a* 

(P) McCormick 62 a 

(P) Petty 347 a 

(P) Rea, and Pacific Evaforator Co. . . 938 a* 

(P) Shatto 347 a 

(P) Sinclair 311 a 

(P) Stover 450 a 

(P) Wertcnbruch. and Larrowc Milling Co. . . S05A 

(P) Wittenberg and others 349A* 

<P) Zwoyer 123 a 

Agitated batch . Alliott 176T 

for bricks. (?) Webster and Kincaid 670 a 

for clay wares. (P) Bilhrer 636 a 

for coated paper. (P) Janson 13lA 

Continuous . Alilott 178T 

Continuous automatic . (P) Wendell . . . . 126 a* 

Continuous centrifugal . (P) Downing, jun., and 

others 2 a 

Continuously operating . (P) Steven.'!, and Stevens- 

Aylsworth Co 488 a 

Cylindrical film . Alilott 183T 

Drum consisting of several horizontal concentric 

cylinders. (P) GUnster 275 a 

for evaporating fruits, vegetables, and the like. (P) 

Shepard, and Pacific livaporator Co 5 Ha 

and cvaiKjrutors. (P) Hill and others 347 a 

for food products. (P) Horst 335 a 

for fruit and vegetables. (P) Boyd 921 a 

for grain, beets, grass, malt, etc. (P) Koblaiik . . , . 209A 

for nitrocellulose. (P) Du Pont 480A 

Rotary — : 

(P) Hlckcox 937 a 

(P) Johnson 450 a 

Steam-heated rotary : 

(P) Huwiler 488 a 

(P) Mertens . . , . 209 a 

Tunnel : 

(P) Bonjandn 2A 

(P) Harris 275A 

Vacuum . (P) Schildc Maschlnenfabrik, and Boleg 209 a 

Drying apparatus ; 

(P) Adt Co., and Adt 34A* 

(P) Aindursky 1281 

(P) American Laundry Machinery Co. .. 488 a 

(P) Andrews 2 a 

(P) Baetz 705 a 

(P) Bogaty. and Philadelphia Textile Ma- 
chinery Co 398 a 

(P) Hollister, and Kalbpcrry Corporation 

468a. 522a 

(P) Hottmann 450 a 

(P) Loewenstoln .. 460 a 

(P) Maschlncnfabr. Imperial Ges. .. 670 a. 938a 
(P) Phlladelphltt Textile Machinery Co. . . 706 a* 

(P) Salt Union, and Malcolm 622 a 

apparatus for bricks. (P) Moore, and Charles Woodwud 

Co 141 a 

apparatus for liquids : 

(P) Os^tz 166 a 

(P) Seoord and others 805 a 

apparatus for paper or ffd)rics. (P) Ross, and Sturtevant 

Co. .. .. .. ISlA 

chambers. (P) Abbott ' 6lA. 49U* 

chambers for alimentary pastel. (P) Bardnod . « .. 28U 

and conditioning madum. AUiop aad others . . 562 a 

and oonditfcming machtoe fbr yam. etc. (P) Andrew . . 497 a* 



SUBJECt IKDKX. 
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Drytng— 

copra aod treating' othor aulMtances: Apparatus for 

. (P) El^ and Kirk 470 a 

Coant«r*curreiit tlw temperature of the air current 

being raised at intervals. Wagner . . S07 a 

and crusEing madilnea. (P) Hopper 811 a 

cylinders. (P) Rigby and others 670 a 

drums ; Buctum . (P) Ascherslebener MoHchlnen* 

bau A.-O. Schmidt u. Co 937 a ' 

edible pastes. (P)Gammel, and Cleveland Macanml Co. S35A ' 

foodstuifs : Modem methods of drying . Schmidt 884 a 

gases. (P) Hutidilns 276 a 

gases; Apparatus for . (P) rfanstlchl, and j 

Pfanstiehl Oo 3 a 

goods In bulk ; Apparatus for . (P) Hofmann . . 276 a i 

goods such as wheat, fruit, vegctableH, or flsh. (P) ; 

Weaterbeek, and .N. V. "Techn^ma” 165 a 

granular materials. (P) Huhn 200 a, 887a* ; 

granular, pulverulent, and pasty materials ; Apparatus i 

for . (P) Alexander .. 241 a, :W7 a. 488a , 

hanks or warps of yam, woven or felted fabrics, leather. { 

and fibrous I'naterlals ; Machines for , (P) 

Ogle 678 a* 

by beat In conjunction with mechanical agitation and i 

apreading. Alliott 1.38 r, 173t . 

hygroscopic materials. (P) C^arrler, end Carrier Engineer- 
ing Corporation 61 a | 

kilns : I 

(P) Hunter 34 a* i 

(P) Perkins 164 a | 

kilns for timber. (P) Uubln 17 a i 

leather, yam, textile and other inatcrlulH ; Machines | 

for conditioning and . (P) Marr . . . . 170 a 

and like apparatus. (P) lIutrhinH 123 a 

or like treatmeut of TuabTials ; 'rwo-ntage npparat^is 

for . (P) Krlth’s Englnei'rlng C-o., and Erlth . . 7 Ua 1 

liquid, semi-solid, or solid materials. (P) Melstcr 854 a i 

litiuids at low temiwraturcs ; TIk Marmicf iind Cnnoniie 

apparatus for coucciitratlng and . Marmler 194 a 

liquids; Machines for . (P) (llidlc, and Drying ; 

Products Co 49»A* ' 

liquids ; Proceas for . ( Pj Morrell, and Mcrrell- 

8oule Co, 652 a 

liquids and solids ; Centrifugal apparatus for . 

(P) lA)riug 936 a 

liquids such as milk into iKovdcrs. (P) lletdon, and 

Trufood, l.td 694 a i 

macaroni; Process of . (P) Cammel, and Cleve- 
land Macaroni Co 511 a 

machines : 

(P) Allsop and others 612 a 

(P) I' lrth 612A 

(P) Hurvey . . 9a7A 

machines ; Centrifugal — (P) l>i yson. and Tolhurst 

Machinr* Works . . • • 705 a 

machines for copra. (P) 8tarr 427 a 

inuchlnea for fahrics, (P) Parkos, and Philadelphia 

Drying Machinery Co. 4r)8A 

machines for fibrous mahTlals. (P) Sargent, and 

Sargent Sons Corporation 38 a 

machines for textiles ; Doll-head Iwarlngs for Btcam 

cylinders of . (P) Calico Printers' Assoc., and 

Bolden 

material In the form of webs ; Apparatus for . (P) 

Andrews 

materials ; Method of — — : 

(P) Hollister, and Kalbpcrry CA)rjM)ratlon .. 

(P) Rea, and Pacific Evajwrator Co. 

(P) Stacey, and Carrier Engineering Corp. . . 
lOJiterlals in sacks or similar vessels; Apparatus 

for . (p) Dincsen 

Method of 8Ui>er imposing films of material on a pair of 

heated cylinders for . (P) McIntyre, ami 

Milne and Son 

milk or other liquids; Apparatus for ntornlslng and 

(P) Chem, Verwertun gages 

(P) MUllcr 

molature-bearing subatances ; Apparatus for - (P) 

Becbee 

moiature-oontttlnlng materials, (P) Harris 

New system of for milk, eggs, etc. Petit . . 

oils. See under Oils, Fatty. 

ores ; Apparatus for . (P) Molnar 

ovens for lacquers. (P) Taliaferro, and Ph(enlx-Hermc- 

tlc Co 

paper, paper-board, and like material In course of manu- 
facture ; Apparatus for . (P) Thames Paf»er 

Co., and Privett 

plant. (P) Olooss 

powdered materials. (P) lonldea, Jun 

process and apparatus for tenterlng and other machines. 

(P) Boland 

process for carbonaceous materials. (P) Seaman, and 
Beaman Waste Wood Chemical Co. . . 
process, utilising heat of condensation of vapours 
from material being dried. (P) A.-O. Kumraler 

und Matter ^ 

processes ; Conveyor and Its application In . (P) 

Bates and Walker .. •• 

rooms. (P) lAppert. and Wenboroe-Karpen Drying 
Co. « • . • • • » • • • 

•and and tlmllar granular material i Apparatus for 

and shrtaiclngVa^dce. (P) Jacobi mkI othsis , . . , 


859a* 

131a 


4a8A 

9:J8a* 

705a 


694 a 
84IA 

347a 

461a* 

194A 

372A 

910a 


131a 

886a 

719a 

282a 

398a 


488a 

62a 

622a 

81U 

67Sa 


PACll 

Drjin«~-»*ii. 

ami similarly treating mateilals : Apparatus for 

(P) Brownell .. 

sludges of which the eolkl constituents arc partly 

Impermeable to water. (P) Steen . . . . 88oA 

solid sulistanoes proclpitatcd from solution In water 

or otlior liquids. (P^ laiuiie 6*4 

steamed or 1 h>II(h 1 vegetables. (PI Pennock . , . . WOa 

stoves for ]H)ttury. (P) Walnford 

towers : 8tandar<Usatir>ii of glass . • 

various substances; Process for . (P) Gottbffl 

and Bents WjA 

vegotablos ; Apparatus for — . (P) Pennock .» 0v7A 

vegetable,s, fruits, and oilier objects or ummifaHured 

pnKlucta. (P) Savy . . WlA 

vegetables and the like. (P) N.V, .Machlnefabr. 

Bfons 

vegetables and other ninterluls ; Apparatus for . . 

(P) Morbm 788 a. 92U* 

Sfr alito Dchydralltig and Desiccating 

Duclaux’k method : Possibilities and IlmltaMons of for 

determlimtlon of homologotis volatile aelds. 

Itb bmond . . 

Duralumin; Mlcro-mecluiulsm of ageing of Jelfrlea 

d75A. $23A 

Tempering of . (lulllet and others . . 7T6A 

Dust; Apparatus for separating from nlr or gases 

and collecting same, (P) D<h1 314a* 

ctdlectors. tP) Wegner • # 6 a 

Device for removal of - from gases aud the like! 

(P) Bangkok Dock Co 2704 

8epa rating from grain und other granular sub- 

stancos. (P) llohhisoii and Hon. ami others . . 67lA* 

separators; Wet - (P) Sargent, und Midwest 

Engine Co 490 a 

Dutch East Indies ; Coal In 2484 

KxiMirts of e<»pra, coconut oil, and quinine from 209R 

Natural ludigo in - 469R 

Quinine Industry in 32 r 

Dutch tluluua ; Tia«lc of - In 1917 286R 

Dyehouscs ; t’omioslt Ion for tl(K)rH of — . (P) Jury «, 17 a 

D\e|ng aiqmrntus ; 

tP) Doing, and (lenernl Textile Machinery ('o. 3201 

(P) lludler 104 

cloth; Machines for . (P) .larkson .. 132 a, 898a* 

eottxm with Hon/.oinu'purln 411; Inlluencc of salts on 

. Bdesi'ken und others . . . . . . . • 497A 

Direct -- . (P) Pining, and ilolicson Process Oo. 7lA 

with dlsnzo dyestulTs. (P) Hoe. (3iem. Ind. In Hasle 677 a 
fabrics ; Apparat us for use In connect km with morditnes 

for (P) ThornhiT and llensldlwmHl .. 132A 

fabrics and the like. (P) Wilkinson, and Bradford Dysrt* 

Association .. .. .. .. 132 a* 

fabrics; Liquid mordant for use in . (P) Besnler 944A 

fur skins. (P) Luharsky, and Hollander and Bon .. 8984 

furs ; Miiclilne lor . (P) Dickerson, and Hollander 

ami Bon . . . . . . • . 898 a 

with o-hvdroxyazo dyestulls aud chromium com* 

pfiumls th(‘reof, (1*) Hoe. Chom, lud. In Basle ., 766 a 

Influence of on woven fahrlrs. Mldglcy . . .. 1024 

and the, like; Apparatus for -. (P) 'I racy .. 460 a 

ami like apimrutus ; PerforaPM beam for . (P) 

Brandwood . . . • 410 a* 

or like treatment of cops ; Process and apparatus for 

— . (P) Dlnvcl and Ileseh .. 71 A. 898 a* 

and like treatment of U*xtllcs; Marhlnery for . 

(P) I,Arlvel 714 

machines : m 

(P) Allsop and others 460 a 

(P) Brltltth Dyes, LDl., and others . . . . 62 a 

(P) Dudley 9 a. 171 a*. 171a*, 460a 

(P) Nagle ‘^44 

Bmitit 897 a 

Machines for washing, dlHlnfecIlng. und (P) 

Hcnrlcl, and llonrlcl Washing Machine (>». 679 a 

Manufacture of chrome liquors and salts for — . 

(P) lllockey, ami Walker and Hons 7834 

Manufacture of chromium and Iron compounds for 

uge in . (P) Craig, and Spence ami Hons .. 1044 

by means of salt* of titanium and iron. (P) Bumes 

and others 8984 

with mordant-dyeing axo dycstulfs. (P) Hoc. Chem. 

Ind. in Basle •* 4674 

of mordant dyes In nou-uqueous solution ; " Dry 

mordanting and . Fort . . . . 8194 

and other operat ions ; Frame for supporting hose and 

like knltUid fahrics during . (P) Hawley 

and othem 

process. (P) Gehrleln . . . • » * 8694 

pnicess ; Use of acid colours In the dry . Fort , . 94 

Kopertles of some titanium compounds and their tise 

in . Barnes 2604 

raw fibres or similar materials ; A])paratug for . 

(P) GenatM^r •• 8964 

rcsl fox skins to silver fox shade. (P) Wolskoff .. 8694 
silk ; Manufacttiro of a substitute for scrldo soRp 

tor . fP) Bcbinld 894^ 

staple-fibre goods. Winter .. .. .. 7604 

textile and otlior fabrics In the open state, (P) ^ 

Calico Printers’ Assoc,, and RoIxjrU 6824 

with volatile solvent*. Hey .. .. 1014 

wool, stnbbinf. yarn, and other flbmni motenali , 

Apparottn for . (P) Kershaw and Cole . » IWa 


m 
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Dyeltti5~“^)n<. 

yam in liank form ; Machtnra for . (P) Xxwd and 

Loid , 

yam and tho like in hanks; Machine for (P) 

Macfntyro 

yam ami tho like ; Method of . (P) Ainsworth 

yarns or fabrics : Machines foi' . (P) Bright and 

Bros., and Evans 

yams, threa<ls. or Hlrnllar materials ; urachincs for wind- 
ing arxl . (P) Ainsworth and Mather 


7U 


715a 

460a 


171a* 

Dyeings on vegetable fibres; Production of - - (p) 

Kallab 715^ 

Dye-soaps ; Manufacture of . (p) Cates, and Sunbeam 

Chemical (k) e24A 

Dysent^'ry organisms; Acetahlehydo os intermediate 
prrxluct in formeiiUtlon of sugar, mannitol and 
glycerol by — - Neul)erg and Nord . . . , 919a 

Dyestuff coinposltlons for domestic iwe. (P) Sunbeam 

Chemical Co ; 624 a* 


making machinery ; Production of 
iVew yellow — and nhotographlc light filters made 
from It. Mcos and Clarke 


69R 


118 a 
968a 


Oa 

281a 

669a 

893a 


Dyestuffs ; Abfiorptlon spectra of a series of . Ilnatek 

of In the “dry dyeing” process. 

Adsorption compounds of . Haller 

Adsorption of by Inorganic sjibstances. Fclgl 

Adtorptlon of organic . Mlchaells ami Bona oa.,A 

Asymmetric . Porter and Hirst . . . . ’ 766 a 

British 

and Brltiah textiles. Morton .. / ** 250t 

Carbazino a now class of quinonc-lmlde deriva- 
tives. Kchrmann and others . . . . . 813 a 

companies; Bci>orta of German for 1018. !.* 254 r 

Current activities In production of — — . 79ii 

<lerlve<l from quinolinic acid. Ghosh .. .. 813 a 

factories at Ludwlgshafcn ; French control of ’ 203 r 

llie genus Copromfl ns a source of . Aston 169\ 

German ;; 

Increase In price of aniline in Germany . . 299 r 

industry ; American . . . . . ’ ‘ ” 41171. 

industry ; The Ilrltlsh . Iveylnstein . . i . 246 t 

Indtwtry Id Denmark or^on 

industry ; German * , ‘ ' ” Voqr 

Industry In Germany ; Protest against nationalisation 


of 


40r 


lOlA 

Oa 


70a 

894a 


Industry ; Goveniment scheme for assisting the — 173 r 
industry of Japan , . , , , <*471. 

Industry In U.S.A. .. 240R S74 r 

InterimHllate products for manufacture of . Morgan ’ 255T 

li(X>nsmg 8y.stem and disposal of Gorman dyes . . 386 r 
M anufacture of ; 

(P) Hart 

(P) Tootai ;; ;; i^qa* 

Manufacture of intermediate products for . Evans 260T 

Manufacture of new compounds to be employed 

or In tho production of . (P) Angel 

Manufacture of from peat. ( P) Hart .’ . 

Manufacture of universal . (P) Huffman, ami 

Sunbeam Chemical Co 

Manufacture of universal grey - (P) Huffman 

and Sunbeam Chemical (V. ’ ow«a 

market in Japan loVn 01 

Market outhwk In Franco for . ! . * ! . . * *'32 r 

Mordant in calico printing. Pomeranz . , . 39 a 

natural ; Production of in India 306 r 

New : Citronluos. Makl mqoa 

vegetable - (P) Harb^tlo and Slvcr.son . . 458 a 

Photometry of visible light rays by means of leuco- 

bascs of organic . Kdcr 878 a 

photo^nsitising ; Intermediates used In preparation 

Lund and Wise 

Mikoska and others . . 456 a 

photosonslttoing ; Synthesis of . Wise and others 456 a 

Production of in China 127 r 

Pytftiiole derivatives as — Mever . . * 70‘>. 

Quality of .* 42oJ 

Booovery of from solutions. (P) Wall, and 

Kalmus, Comstock, and Wescott 530 a 

Report on situation in Europe In regard to . 268 r 

scheme ; The Government — . . . oen 

In Slam; Foreign ’ jgon 

situation in Germany ’’ ” 4761. 

•Ituation In Italy 92R 

Standardisation of in United States .. !! 208 r 

standards for China 36 ir 

synthetic drugs, and associated products ; Conference 

on . . , . . 240 t 260r 

trade ; Prospects of American in ‘Far East . . ’ 340 r 

trust ; New American — — . . . 144 r 

vat ; Importation of into U.S.A. . . ! ! .* .* 376R 

vo^ble ; Investigation of in Japan .. 46 r 

woncs ; Carman under French control . , . . 108R 

War-time activities of .. 398R 

wrks at Hdefast ; l^itioo at tho 126 b 

tUto Colouring matters. 


I . 


E 

Earth, fullers’; Treatment of . (P) Husted. and 

^ , Standard Oil Co !. !?* .. 886 a 

Fullers’ In U.S.A 67 b. 456b 

Earths ; Bare . Wlohers and others “ llA 

rare : Dehydration of chlorides of . (P) Balke, and 

Pfanstlehl Co. . . , . . . . , . , 155^ 

rare; Determination of cerium In presence of other 

by precipitation as ceric lodate. Brlnton and 

James 663 a 

rare ; Manufacture of insoluble or sparingly soluble 

compojinds of . (P) Gebr. Siemens und Co. 863 a 

rare ; Manufacture of metals of or Uieir alloys. (P) 

Hlrsch and others 643 a* 

rare ; Process of obtaining precipitates of fluorides 

of • (P) Clmse, and National Carlin Co. .. 818 a 

rare . Production of castings of metals of the and 

their alloys. (P) Hlrsch and others 148 a, 869a* 

Treatment of . (P) Langford 630A 

East Africa ; Economic possibilities of 299R 

East Africa Protectorate ; Trade of In 1916-17 . . 170 r 

Eastman Yellow, a new dye, and photographic light filters 

made from it. Mees and Clarke 118 a 

ElK)nlto and such-llko pnxlucts ; Manufacture of a sub* 

Btltuto for . rp) N. V. NfMlerlandsche Maat- 

schappij tot Exploit, van Optlmietfabr., and Van 



Eckalne. See N-Benzoylhydroxypropylnorccgonldine ester 

Economiser plant; Steam-boiler . (P) Jacobus, and 

Babcock and Wilcox Co 165 a 

Econoinlwira ; Method of operating steum-boller , (P) 

Jacobus and others . . . , , . . , . , 974 

Steam iKjUor — — and ineUiod of operation. (P) 

Jacobus, and Babcock and Wilcox Co 752 a 

Ecuador; Trade of In 1917 92 r 

Edible oils. See under Oils, Fatty. 

Education ; Higher and Industry 208R 

Effluents. Calvert 103R 

Apparatus for disinfecting and mixing waste — ~ 

and other liquids. fP) Vogelsang . . . . . . 876 a 

Machine for recovery of grain or like matters from 

Itobinson ami Son. and others 853 a 

Purification of trade to make thorn fit for rc-uso. 

Wilson 26 a 

Eggs ; New system of drying — . Petit . . . . ! ! 194 a 

Preservation of liquid with boric acid. McFadden 50R 

Preserving . (P) Ffitterer 166 a 

Treating powdered or otlier drle<l to render them 

emulsiflablo. (P) Crossley 885 a 

Egypt; Manganese ore in 46 r 

Phosphate resources of * ’* i 87 r 

Sugar industry In ‘ 294 t, 353r 

Egyptian bricks. Thompson 

Electric accumulator cells; Manufacture of (P) 

Hawkins ’ ; 4694 

accumulator; Chemical process In tho lead — 1-‘. 

Fory 605^ 

accumulators. (P) Pearson, ami General Electric Co. 870 a 

accumulators; Alkaline . (P) Gave .. .. 829 a 

accumulators in Germany during the war . .’ 209R 

arc; l)ecoinT)oaltIon of dielectric liquids under the 

iuUucnco of an . Urbnin and Seal . . . . 424 a 

arc ( evlce ; Inclosed . (P) Dovers, and General 

Electric Co 622 a 

arc electrodes ; Determination of tho temperature of 

Hagenbach and Langbein 627 a 

arc ; Influence of diminishing the pressure on formation 

of ammonia by means of an . Brlner and 

Baerfufls 672 a 

arc ; Influence of diminution of pressure on the fixation 

of nitrogen as nitric oxide by the . Brlner 

and Navlllo 

arc lamp projectors ; Electrodes for — (P)’ Spen^ 

Gyroscope Co., and Bassett 676 a 

arc lamps. (P) Westercamp .. S17 a 

arc lamps; Electrodes for : 

(P) Ladoff. and Westlnghousc Electric and 

Manufacturing Co 36 a 

(P) Mott, and National Carbon Co. . I^a, 622a 

arc lamng; Fume-absorber for . (P) Mott, and 

National Carbon Co 405 a 

arc lamps ; Manufacture of carbons for • — - (P) 

Heape and Orylls 465 a, 568a. 622a* 

arc soldering and deposition of metals ; Manufacture 

of electrodes for . (P) Alloy Welding Processes. 

Ltd., and Jones 8801 

Mectrodo. ^ (P) Jonei i! 606 a 
arc treatme^ of j^ses; Process and apparatus for 

WIelgoiaskI ..160 a 

Arcs; Carrytuff out diemleal reacUona by wxmum 




stiBnor mmK. 
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YItotrio Mcnmliifttor oeU»~*-«Dft »iQl 

twttorlM: ^ 

(P) Aatonoff M3 a. 645a*, 645a* 

(Pj B»uer 149 a 

(P) Baur and Treadwell 460 a 

^ Baxter 20 a 

(P) Benner and others . . 140 a. 54Sa, 820a 

(P) Chaney, and National Carbon Co. 149 a, 204a 

(P) Erwin, and National Carbon Co. 46 a 

(P) French and other* lOOA 

(P) Rabinovitch and Mond , . GROa. 869a 

batterlca ; Electrodes of : 

(P) Robin 185 a 

(P) Snolllng 185A 

batteries; Primary (P) Ruhotf. and French 

Battery and Carbon Co 37 7 a 

batteries ; Wood Hcparator* for secondary . (P) 

Chloride Electrical Storage Co,, and Heap . , . . 80 a 

battery depolarlser. (P) Holmes, and National Carbon 

Co 46 a 

battery depolurlscra ; Polj iiicrlsod manganese dioxide 

. (P) Wells, ami National Carbon Co. .. 876 a 

luittery depolarising agent ; Black-streak mangunew5 

dioxide . (P) Ellla, and National Carlmn tk). 140 a 

iMittory fluids; Ileeovory of (P) Shelb and 

othcre ' 46 a 

carbon nwUtera ; Preventing from oxidising. 

(P) Thomson fl4:U 

, cell plates. (P) Majlma 829 a 

cells : 

' (P) Baur and Trcmiwell 469 a 

(P) Baxter 20 a 

(P) Kaplan 376 a. 780A* 

(P> Schusterpatentges 912 a 

cells ; manufacture o( manganese dioxide for . 

(P) Kaplan . . . , S70 a 

cells; Metallic electn)des for — (P) Boerhringer 377 a 
cells with two electrolytes separatcsl by a diaphragm. 

(P) Schustcr-Patent-Ces 294 a 

current Interruptor ; Wohmdt . (P) Polyphos 

Elektrlzltftts-Ces . . * . , 687 a 

current methml and apparatus ; Ost lllatlon . (P) 

Ajax Metal Co., and Northrop . . , . . . 225 a* 

discharge apparatus ; Vacuum for lighting. 

(P) General Electric Co 405 a 

discharge ; Characteristics of spark and its effect 

In Igniting explo.^lvo mixture. Pati-rson and 

Campbell 139 r 

<llHchargo through rantfle^l gases and high vacua. 

Hcdley 472 r 

discharges ; Prodtudlon of chcmlciil change hy oscillator/ 

. (P) Nortlirup, and Ajax Metal Co. .. 42riA 

dry batteries ; Manufacture of >. (P) Burgoses 

Battery Co 6«6 a 

dry cells; Manufacture of . (P) Burgess, and 

Burgess Batpjry Co. .. .. .. 587 a, 952a* 

dry cells ; ll(!auseitntlng sjxmfc - - (P) llorll IJTOa, 687a* 

dry cells ; Testing during mitnufaef ure. (P) 

Elektr. Siic/lalfahr. f. Kleinhclcuelilung .. .. 912 a 

ferromanganese furuaeos ; Eliminating phosphorus 

and sulphur In . liOnorgun 257 a 

flame arc ; Technical utilisation of atiufwpherlc nitrogen i 

by moans of the . Andriessens .. .. 8 Ma 

furnaces. Sef. under FurnnccH, 

fuso-buxes for use In coal mines ; Comj:»ositlon for 

manufacture of . (P) Curtis 107 a I 

gas or vapour lamps. (P) 8k.iu[)v, and Hcutsche 

Oasglilhllcbt A.-O ■ 246 a 

gaseous conduction lamps. (P) GeuernI Electric Co. 81 1 a* 
heating; Apjdlcatlon of to concentration of sul- 
phuric add. Pagllnnl 171 a 

heating by high frequency currents ; Method and 

apparatus for , (P) Ajax ^fctal Co., and 

Northrup 225 a, 225a*. :175a 

heating ; Inductive with high frequency currents. 

Northrup 292 a ; 

incandescence are lamps. (P) Devers. jun., ami 

General Electric Co 2K0 a 

iocandoflcence filament lamps. (P) Copeliu. and 

Edison Swan Electric Co 455 a 

Incandescence lamps: 

fP) Uaroburgor and Lely, jun. . . 892 a* ; 

(P) Hoyt, and Westlnghoiise Lamp Co. . . 317 a 

kicandesccnco lamps ; Carbon-filament flllod with 

gas containing hydrocarbons. (P) Schloslngcr . , 405 a 

incandescence lamps ; I>cadlng-ln conductors for 

. (P) Ohtani 455 a 

Incandescence lamps and like apparatus ; Hermetic 

seals for leadlng-ln wires of . (P) General 

Electric Co 675 a 

inoandesconoo lamps ; Mercury vaimur — — . (P) 

Cornu 622 a, 675a 

IncandMoence lamps ; Metal-filament . (P) 

Hamburger ana others 405 a 

incandcacoooe lamps ; Method of drawing wire filaments 

for— — . (P) Keyes, and Cooper Hewitt Electric Co. 317 a 
incandescence lamps particularly for high illnmlnating 
powers. (P) ver. Qiahtampen und Eloktrixlt&ts- 

A.-G 246a : 

incandesoenoe lamm; Removal of residual gases 

from 4 Hamburger 676 a t 

l&eandesoenee lamps ; Sealing stems la bulbs in maaa* 

. (F)OeiierilBl 0 Ctd 6 Oo. .. .. 8UA* j 

laiaip * bulbs ; Lea^-i& oomtaeton ftif (Pi 

Nlboii Deiikl Kogfo Kaboilifkl ^ ' 


nuB 

Iteetrlo— eont, ^ , 

podret-tamp batteries; Kloctto^mlstxy of , 

Arudt .4 . • • • • • * • • ""OA 

power ; Report of oommltUw on supply of , . . 

power supply *• 

safety-fuses. (P) Snelllng .. -• •; 1^8 a 

smelting; Electrodes for use In — — . (P) Hasard _ 

and Morris , • • • • 876A 

sparks ; Ignition of explosive gases by . Morgan laoA 

storage batteries ; 

(P) Edison 4gA 

(P) Spencer, and National Carbon Co. .. 870A 
storage butterh's ; Framework for supiwrting tho 

act Ivo material In — - . (P) Akkumulatoren-FaUrlk: 8T0A 
storage batteries ; Munufaeturt* of olcctnxles for — — , 

(P) Uueb. and t>. K. Kloctrle SU)rago Battery Oo. 6444 

sh>rag« batteries ; Negntlvo plate for . (P) 

Morrison . . . . . . 80A 

storage Itatterles ; Negat lvo plate for load . (P) 

Morrison . . 543A, 8704 

storage batteries ; Preventing formation of an explosive 

gjw mixture in . (P) Alehet 2944 

storage Itfttterlea ; Pnuvss of making electrodes for >— •— 

ami filling mass therefor. (P) Morrison . . . . 804 

storage batteries ; Utilising gas from . (P) 

ibxlds. and Flannery Bolt Co. . . . . 6804 

Ht<)rage bntU’iry acid ; Colorlmetrle determlnat Ion of Iron 

Itj . Nymiin. .. .. .. .. 829A, 

storage battery Meet rode. (P) M^iren 8294 

Bbkrage. battery gi lds ; Process of " jmstlng " -- — . 

(P) SiMuuer, and Niil tonal (‘aibon Co 543 a 

sb>rage-baUt;ry plate and jiroeess of treating same. 

(P) i:h:«nberlaln, and Gould storage Battery Co. 5874 
Welding. See under Wt‘ldlng. 

Electrlrnl apparatus for subjecting articles to varying 

Uunperatures. (P) Prescott and Baker .. .. 2554 

apparatus; Seal for (P) Koyes, and Cooper 

Hewitt Electric Co 160 a 

cleaning of hlHsl-furnace gas. Gellcrt .. .. .. 637 a 

eondnctivltv us ludiiutor In fiormunganatf} titrations. 
Villumhrnle.! 


515a 

400a 


YabeI 
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oonduetl vlt y of Insulating materials at high torn jicrnturos ; 

Methods of measuring . Hlisboo and Hon 

conductivity measurements ; 'I'ltnvtlon of Iodides 

by means of Koltholf 574 a 

omductlvUy method for titration of adds. Miwhurg 880A 

comluctors : Covering for , (1^) Fullers Wire and 

Cable t:o., and Fulh'r . . . . . . . . 149A 

condueixus for ehn lrle lamp lndl)s and the like ; Loml* 

ing-ln (P) NDion Denkl Kogyo Kubushlki 

Kulslia, and Yanal 6274 

conductors eiiitwdded In squlrti d relluloso ; Manu- 
facture of - . (P) PlaniT .. .. .. 877 a 

conductors for incande, scenery electric lanitis, high 

vncuum apparatus, and the like. (P) llogo .. 68 a 

coiiducUus : l.eading in - for Ineandesccnco elnotrlo 

laiufis and other vacuum tubes, (P) Ohtani .. 455 a 

rauiduet-ors ; Manufactun' of colls of metallic . (P) 

HjM'Zlalfalir, fur Alumlnium spulen u. -leltungcn, , 544 a 

eonductors ; Manufacture of moulded . (P) 

TroiKl, and Westlngliousc Klectrle. and Manu- 
facturing (ki. . . . . , . . . 20 a 

conductors of smilum ; Manufacture of . (P) 

laickhardt 877 a 

endosmose, Briggs . . . . . . , . 740A* 

ent rgy ; Supjdy of to furnaces or otlier ajipllanoes. 

(P) Tra\lM .. .. 470 a* 

eteldng; Electrolytes for (P) Weeks and others 

262A.S3U 

Hlter for smokes and hactwla ; Portable . l<amh 

and others , . . . . , . . . . . , 457 A 

fixation of gjisi s ; App.araius for — (P) Thomas 687 a 
healing of fats, oils, and other Bqulds for distillation 

cl.c. (P) Alexander and others 587 a 

Insulating mass. (P) Amler»cn .. lOdA* 

insulating material; Manufacture of (P) .Iffrns 9i2A 

insulators ; .Manufacture of of cement. (P> 

Wlndsor-ltlidiards . . . . 142A 

Insulators for trarrsmlsskm lines ; Porosity of (mrcclaiu 

— Farr 768A 

le.ukago ; Peculiar case of corrosion hy . Patterson 339T 

j>hemo?nena In G^xtllo materials ; Atmospheric humidity 

In Its relation G> — Shorter .. .. .. 6774 

precipitation ; (k)ttroir8 work on 121T 

Iircdpltatlon of dust or other impurities from gases 

or vajmurH ; Apparatus for . (P) Hchulta .. 7624 

precipitation of tar fog from gas. Davidson . . . . 3154 

precipitator for analysing smokes. Tolman and others 8914 

precipitators. Timm 1684 

purification of gases. (P) Slomens-Hchuckertwerke . , 451 a 

resistance alloys. (P) Will lams ‘ 870 a 

resistance element, fP) t'aso 4704 9124* 

resistance ; .Manufacture of llght-reactlve . (F) 

Case . . 8314, 9124* 

resistance ; New compound showing variable — — under 

Influence of light. (P) Oaae 8704 

resistance of porcelain at difTerent temperatnree. Allen 1404 

reaUtance ; Variable . (P) Case . . 470 a. 4704, 6454 

reeistancee ; Application of colloidal platlnnm to 

preparation of high . Cattereon-Smith .. 26m 

resteter ; Zlgxag oorbon . (P) Thomion , , . . 4704 

aeparatlon of soepended partloloi from gaaea ; Appar* 

atilt for . (F) HootingCon, Heberleia, and 

aad Bingham .. .« •• lOdA 

aeparatoia. W Hedbeig. and Boteafob CloriporaM^ 8074 



m 


JOURNAL OF THj: SOCIBanr W CHEMICAL INDUSTRY. 


EifIJtfktl FAGI 
iyothtfto of ooIIoMb : 

Koh!»chHtter 91U 

Svedberff 262 a 

treotroent of ^a««» ; Ap(«r4tii* tor . (P) Hchinidt. 

»od lBt«rniitlonal Precipitation Co. . . . . fl45A 

treatment of kamm or vapours. (F) Hoofnagle . . 544 a* 

Eiectrically ac^ceJeratloR chemical nuu^lons: ProcoM and 

apparatua for . (P) Bchinidt and others .. 687 a 

'heate<l crucibles, melting pots, and the like. (P) 

Morgan Crucible Co., and Sj^elrs fl85A 

-healed steam l>olIer. WarschafskI . . 936 a 

Indicating presence of saline, alkaline, or acid impurities 

in liquids. (P) Crortkatt 930 a* 

Klectrlclty : Distrlbntion of heat, light, and motive power 

by . Clerk 104 r 

Hygiene of gas and for lighting. RIdcal . . . . 414 r 

Piezo- .and its technical application. Thomas . . 169R 

»«PPly 190H 

Kleetro-analyses with amnlgainated copper cHthodes. 

Alemany 928 a 

Electrochomical analyses ; A|)paratua for rapid King 605 a 

Industry ; Development of — — . Goldschmidt . . 951 a 

Industry of Italy ; Recent developments In the 108R 

Bloctro-cheinlstry : Progress In . Tone .. 229 r 

Blectro-cleaulng apparatus. (P) Ness 86 Ha 

Bleotrodeposited metals ; Factors governing structure 

of . Blum H66 a 

Electrodes ; 

(P) Newbery and (Jcrrard 294 a 

(P) Hralth fl45A 

arc- ; Determination of the temperature of . 

Kagenbacli and lAngl)cln 527 a 

Arc-lamp- — ; 

(P) l^ofT, and Wcstinghoujk; Electric and 

Manufacturing (k) .3 Ca 

fP) Mott, and National Carbon Co. .. 129 a, 622a 

for arc lamp projectors. (P) Hperry Gyroscope Co., 

and Bassett 675 a 

Arc- welding . (P) Klllott. and General Electric 

Co .H76 a 

for arc welding and the like. (P) Oarl)ett .. .. 468 a 

carl)on ; Manufacture of protective sheaths for , 

particularly those used In electric furnaces. (P) 

Ges. Mr 'roerverwertung 377 a 

carbon ; Radiographic examination of used in 

electric, steel-making furnaces. Hadlleld and 

Main 424 a 

coated with cobalt; Cleaning . (P) Gulterman 829 a 

Coating for electric furnaces. (P) Mott, and 

National Carbon Co 8:10 a 

for electric arc soldering. (P) Jones 50.5 a 

for electric arc welding. (P) I.anguepln 685 a, 780.-^, 780a* 

for electric arc welding and metal cutting purposes. 

(P) Boorne h27a 

of electric batteries : 

(P) Robin I 85 a 

(P) SnelUng 1H5A 

for electric furnaces. (P) Sejournet, and Hoc. Electro 

MeUllargUpio Fraiivalse 870 a 

for electric furnaces; Improving the conductivity 

at the joints of — ~. (P) Kaysor and Macdonald 225 a 
for electric furnace.s ; Manufacture of - - . (P) King 687 a 
for electrolytic cell-s ; 

(P) Stuart and Biel 54:jA 

(?) Zorzl 586 A, 045 A* 

for galvanic colls : Metallic . (P) Boehrluger .. 377 a 

Manufacttiro of — — ; 

(P) Page, and Chile Exploration Co 543 a 

(P) Rouse . . <• ;324 a 

Manufacture of carbon - - . (P) sicurin . . 20 a 

Manufacture of graphltlscd . (P) lllncklcv, and 

National Carbon Co 952 a 

Manufacture of hollow cylindrical and ring . (P) 

Schmidt and Schweigor 870 a 

Manufacture of homogeneous magnetite . (P) 

HUttenwerk NloderscliOnewcide A.-G. Ginsberg 912 a 

Manufacture of of natural graphite. (P) Rktoni, 

and 8oc. Talco o Gratltl 829 a 

Process of making storage- battery - - and filling 

mass therefor. (P) Morrison 80 a 

Process for regenerating spent pvroluslte . (P) 

Milller .. .. .. .. .. .. .. 876 a 

Silicon-iron . (P) Page, and Chile Exploration 

Co 80 a 

for soldering and depositing metals by the electric 
are; Manufacture of — (P) Alloy Welding 

Processes, and Jones 830 a 

Storage battery . (P) Muren 829 a 

for storage batteries ; Manufacture of . (P) Rueli, 

and 0. K. Electric Storage Battery Co 644 a 

for use in electric, smelting and like purposes. (P) 

Hazard and Morris 376 a 

Blectrolyser. (P) Stover 729 a 

ElectrolysU of alkali chloride solutions. (P) Norsk Alkali 

A./8 575a 

of alkali ohloridee ; Apparatus with horizontal 

. diaphragm for (P) Norsk Alkali A./8. 946 a 

Clemalng metals by . (PlJascouitz and Rosenbaum 779 a 

Device for csirylng out chemical processes by . 

(P) Gerber ^ 4701, 912 a* 

Dlsebarge — :^l8chtttter 91U 

^ t*") luBOberg, and Norsk Hydro- 

BtektrlSk JCtiaelstofakUes^ab .. .. 4701 


Electrolyslih- Misf. 

Modality of reactions and chemical dynamics ; appli- 
catloD to phenomena of — Heunler . . 

Process of . (P) Allen, and Electron Chemical Co. 

Process of eondoctlng . (P) Le Sueur . . 

of salt solution ; Apparatus for . fP) Matsushima 

of solutions. (P) Grilner, and Norsk Hydro- Elektrlsk 
Kvaelstofaktiesolskab 

Bleetroiyto solutions ; Ptirlflcatlon of alkali chloride • 

(P) Rilber, and Norsk Alkali A. S 


Electrolytes for electrical 
others . . 


etching, (P) Weeks 


and 

262a. 


Electrolytic alkali and chlorine plant at Leverkusen. 

Alhnand and Williams 

analysis; Replacement of platinum by an alloy In 

apparatus for . Nicolardob and Bondet .. 

apparatus. (P) Whitehead 

ajtparatus em^doylng filmed electrodes. (P) Mershon 


and RIdd 
batlis ; Method of handling amodes 
Stuart, and Electrolytic Zinc Co. . 
i«UBtic soda-chlorine cells. Horlne 
cells : 


(i‘> 


(P) Charbonneaux 

(P) Chubb, and Westinghousc Electric and 

Manufacturing Co 

(P) Kortoscue, and Westlnghoiise Electric 

and Manufacturing Co 

(P) Harris and Rose 

(P) Jenkins, and C. T. (1914) Syndicate. Ltd. 
(P) Jenkins, and East Stratford Works 

(P) Marsh 

(P) Niswonger and others 

(P) Stuart and Biel .543 a, 

( P) Vorce . . 

cells ; Diaphragms for . (P) rhein. Fabr. Welssen- 

stein, and Waller 

cells; Dlapbrngins for fieparatlne two liquids in . 

(P) Thatcher 

cells; Eleclnxlos for . (P) Zorzl 

cells for production of chlorine. (P) Hutchins 
cells for production of oxygen and hydrogen. (P) 

Geerncrd and Stanfield 

<*hloriDe cell ; Nelson . Carrier, Jun 

vhlorine cells. (P) Townsend, and Hooker Electro- 
chemical Co 

cleaning and oxidation of metals. Revillon . . 

copi>er slimes; Treatment of . (P) Ferguson, 

and Nichols Copper tk) 

dlsBocialloji theory ; Application of to estimation 

and 8ei>arutlon of pyridine and ammonia. Prldeau.\ 
gas generators. (P) Levin .. 20 a*, 687a, 

hydrogen generator for the laboratory. Williaras . . 
oxidation process and apparatus. (P) G. I. (1914) 
.8ynd., and others . . . . . . 

process : 

(P) Grcenawalt 

(P) Gulterman 

(P) Merritt, and Copper Products Co, 
process and product. (P) Merritt, and Copper Products 
Co 

Idectromagnetlc separators. Sm under Magnetic. 

Electrometric titrations; Electrical apparatus for use in 

Roberts 

titrations, witli sperlal reference to determination of 
ferrous and ferric . Hostetler and Roberts 

Electro-osmosis ; Process and apparatus for emptying 

the dehydrating cells In removing water by . 

(P) Bergmann-Eloktrlxltats-Werkc A.-G. 

Elci’tro-osmotlc dehydration ; Apparatus for . (P) 

Elektro- Osmose A.-G. 

dehydration of vegetal»lo, animal, and mineral sub- 
stances ; Apparatus for . (P) Elektro-Osniose 

A.-G 

Electroplating: Amxlos for - (P) Schledorn , . 

apparatus : 

(?) Davoran, and Cr.)ne and Breed Manu- 
facturing Co... 

(P) Gtuliana 

(P) Ness 

(P) Potthoff 

(P) Woodbury 

on iron from copper sulphate solution. Watts 

metals. (P) Marino 

Method of — — : 

(P) Davoran, and Crane and Breed Manu- 
facturing Co. 

(P) Timm and others 

Remarkable pitting of . Watts 

steel articles. (P) General Electric Co. 

N'es also Plating. 

" Electro-potash,” a Swedish potash fertiliser and Its 
action on mineral soils. Ehreuherg and others . . 

Electro-therapeutics. Briggs 

Electro-tltrlmetric analysis; Effect of dilution on — — . 
Freak 

Element: Conception of the ohetnical M 

by the study of radioactive ^anga- Soddy >tl9s, 

Elemebti; MsAulaetiira of imre — . <rv Wehill^b. 
and General Eleotrte Co . . .. 
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6271 

377a 

687a 

587a 

426a 

644A 

820a 

544a 

294a 

588a* 

140a 

686a 

952a 

586a 

575a 

646a* 

4Ua 

575a 

907a 

.580a 

180a 

644a 

355T 


820a 

829a 

291a 


880a 

880a 


150a 

450a 


544a 

009a 


909A 

291a 

868a 

108a 

147A 

290a 

727a 


909A 

79a 

290A 

603A 


882a 

749a* 

119A 

208t 

677a 
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Itovitliig ttqQkU ; AppAntus for coAcentmUng, distilling. j 

ind/br . (P)RM^,nnd Kestner Evaporator 

and BagtiioertAg Go idSa 

sohiilont : Prooeia for dissolving chemicals and . 

(P) ThoroW and Sinclair 611 a 

Shnora prooaai i New for separation of mixed sulphide 

ores 293 r 

EmatlAd hydrochloride. Kwe 558 a 

Iknolslfying agent ; Process for ohtaialng an especially 

for nse In manufacture of margarine. (P) N. V. 

Jargons Vereen. Fabr. . . 652 a 

app«ratU8. (P) Davies 2 a 

purposes: Bottles or flasks for . (P) Moderate .. 736 a 

water In Kerosene and solutions of ammonium chloride 

by means of lampblack. Moore 525 a 

EmuLsin ; Fixation of formaldehyde by . Bokorny . . 475 a 

Simultaneous biochemical synthesis of gcntioblose and 

the two glycol'/S-glucosides by . Bourquelot 

and Bridel 154 a 

Emulsion-oils; Treatment of . (P) and 

SUnoard Oil Ck> 408 a 

Emulsions. Hatschek 749 a* 

of adhesive substances or the like ; Converting 

into a solid condition. (P) Ruff 783 a 

Apparatus for electrically seiwiratlng liquids in — 

(P) MeKibl>en 562 a 

Apparatus for preparation of . (P) Sciirftdcr . . 212 a 

Aqueous oil and their separation. Mosclckl and 

Kling 885 a 

Doliydrating : 

(P) Harris 84 a 

(P) Trumble, and Shell C-o. of California . . 494 a 

Destruction and avoidance of mineral oil “ - . 

Koetschau 2i:U 

Manufacture of . (P) Clirlstcnscn 6a7A 

Manufacture of fat — -- for fatdlqmtrlng lontlicr and for 

oil tanning. (P) ROhm 055 a 

Modem conception of . Clayton ., .. lOlR, U8T 

Properties of bacterial . Vhs 266 a 

Separation of mineral oil . (P) McKlbben . , .. 408 a 

Separation of water from heavy oil . (P) McKlbben 408 a 

for sizing ; Mixing and atoini^ng devices for production 

of . (P) Leicester 714 a 

Enamel ; Action of acetic acid solutions of different strcngtiis 

on a sheet steel . Frost 107 a 

Enamelled ware ; Acid test on . Collins . . . . 908 a 

ware ; Manufacture of . (P) Cooke, and Columbian 

Enamelling and Stamping Co h20a 

ware; Process of marking . (?) Kohler Co. 177 a, 579a* 

Enamelling compounds ; Manufacture of opaipilng and . 

(P) Preusser, and (domical Foundation, Inc. . . h20a 

furnace. (P) Boland 177 a 

Industry ; Fuel consumption of muffle kilns in the . 

Vielhabcr m62a 

ovens. (P) Wlester and Wclmcr 142 a 

Enamels for cast iron. Staley .. .. .. 176 a 

for cast Iron; Antimony o.vlde us oi'uclflcr in - 

Shaw I07 a 

for cast iron ; <J round -coat . Staley . . 15 a 

Clouding composition for . (P) Kycr, and Cliemical 

Foundation Inc. 82UA 

Control of lustre of . Staley 140 a 

Effect of degree of ” smelting ” on properties of frits 

for . Poste and Rice . . . . . . IGa 

Precautions necessary in reidacing poUish or soda in . 

Springer IK)2 a 

Relative action of acids on . Poste . . 2H7 a 

Use of magnesia as opaclfler in . Srfiory . . 685 a 

Endowments for science at London colleges , . . . 208u 

Engineering Institute of Canada 105R 

Engineering Trades (New Industries) Committee; Report 

of . 69 k 

Engineering training ; Organisatiou of - - . 46 k 

Engines: Application of liquid fuel to lieu vy oil . Wilson 474 k 

combustion- ; Manufacture of fuel for . (P) 

Knottenbelt 801 a 

Diesel ; Tar as fuel oil for . Schertel , . 4 a 

Diesel; Thermodynamic study of the production of 

oil-gas and the mixture In . Neumann . . 452 a 

Diesel ; Use ofraw tars as fuels for . Moore . . 618 a 

explosion- ; Manufacture of fuel for : 

(P) Knottenbelt 891 a 

(P) Teufer 754 a 

gas- ; Interpretation of analyse.s of waste gases from 

suction . Ostwald 492 a 

Internal-combustion; Alloy steels for exhaust valves 

of . Hurst and Moore 949 a 


iuternal-oombustioa ; Apparatus for generation of fuel 
gas from incandescent carbonaceous material for 

use in . (P) Parker and Goldschmld-Abrahams 408a 

Internal-combustion ; Fuel lor ; 

P) Fayd'herbe 245a 

P) Mklgley, and Dayton Metal Products Co. 852a 
iDtemal-oombustlon : Heating or vaporising liquid fuel 

for . (P) Burgeas . . 891a 

internal-combustion ; Liquid fuel for . (P) Spicer 

and Jackson 62U 

IntooMd-oombustloD : Maaufactnio of hydrocarbon 

IhmMi for use in — LP) Whitdi ^ .. 49U 

IfttornMkeonbmtiQii ; Maaiifbcair* of UqvVl fuel for 

. (P) Lopw .. • .. .. .. 89U 


MM 

Engines — eont, 

lutemal-corobustion ; Oil-gas producer for use In . 

(P) West and Parsons «. .. 8004 

iotemal-corobustlon ; Process (tf obtaining niitogan 
compounds from atmospherio nltrogea by means 

of . (P) Montgomery and Itoyston . . , , 764 a 

internal-combustion ; Production of explosiva fuel 

mixtures and their use In . (P) DappA . , 7094 

Internal-combustion; l^rodiictlon of nitric oxide In . 

(P) Drawe, and Khrhardt und Sehmer . . . . 784 

for low-twnnerature expansion of gases. (P) Jefferies, 

and Jen or lcj<- Norton C-orp . . 8144* 

Engraving; Photo- . (P) Bnnvning 1184 

1/ Entente Chtmhjuo lOTfc 

Mlall 14U 

Enzyme action. Falk und others 5984 

Htarch-liqnelying : Influence of calcium salts on 

of Afp^rpUuu orym. Klta 5084 

studies on cellulose degradation pnalucts. I^ingshelm 

and Von Markutz 80i4 

EnzymcH ; Action of on starclies of different origin. 

Hhcrmaii and otltorH 68l4 

Breaking down of sugars by Euler and Svanberg 7344 

Fixation of forinaldoliydc l>y . Bokorny . , . . 4784 

i>l' milk ; Red\iclng rorriraz 8 Sa 

Oxidising . Onslow 4844 

proteolytic ; ManufH<;turo of an extract of : 

(P) KancgHfuchl Bosekl Kabushlkl Kwalaha 4764 

(P) M\iio. and Kanogafuchi Bosekl Kabu^ikl 

Kwalsbtt 388A, 3884* 

I’roteolylic -- of oll-bearlng seeds. Fernandez . . 3294 

studies on Ble<lcrmunu 958 a 

Veast . Bokorny 958A 

Enzymic Invorslon of snerose, and influence of products of 
tlm reaction on velocity of hydrolysis. Colin and 

Ohauduu 957 a 

re.agentB ; L'se of - for detection of dimcthylamino- 
antlpyrlne and dlflercntiution of the naphthols. 

Palot 664 

Eosins. Sm under Phthalelu dyestutTs. 

Kph(Nlrlnc; Preparation of - (P) Nagal .. 914 

Epidoto : Sohiblllty of the llnm in , ehi)eclully in regard 

to 8f>ll relatlonshlpH. tJardlner 3804' 

Epifuoopc. Votocek and Cerveny . . . . . . . . 7844 

Erbium ; Separation of yttrimii ami . Wlcliers ami 

otiicrs Il4 

Eri)inm oxide p^cpar^^ 1 l from tlie oxalate; Purity of . 

Wlchors and otliers 114 

Ergot ; Manufacture of a ])rodiict derived from soluble 

lu water and HUltAhle for injections, (P) 8oc. 

Ind. in Basle .. .. .. .. .. 2684* 

Erinold ; Al)Sorption of water by on ex|H)surc to moist 

air and tl»e snbHeqmmt change in electrical resist- 
ance. Allen 1494 

Insulating properties of - - . Allen 1484 

Erythrosins. See under Phthaleln dyestuffs, 
listers ; Manufacture of 

(P) Boake, Roberts, and Co., and others 7404 

(P) (Jrolea and Weyler 7944 

Manufacture of jsilyoxy fatty acid . (P) KoUlnMr 4274 

Processes of liydrolysls or snponiflcatlon of . (1*) 

Cross and Dreyfus 4274 

Etched Intaglio printing surfaces ; Prcsluctlon of . (P) 

Sauibiirg, and .Miiltlc,olor Intogllo Press Co. 2004 

I Jchliig ; Electrical (Ii| Weeks and others 160 a 1601 

IClectrolytca for electrical . (?) Weeks and others 

2624* 8814 

procAJSs; I’hotocliemlcal — (P) Rioder .. 889 a, 8784 

steel or other plates. (P) Eaton I48l* 

Ethane and air ; Inflammation of mixtures of In a 

closed vessel : effects of turbulence. Wheeler .. 1274 

KthanoltrhtlkylarBonlum hydroxides ; Manufacture of . 

(P) Guggenheim and others .. .. .. 0594 

Ether for anBBstliosla ; Manufacture of . (P) Flaherty. 

and Du Pont de Nemours and Co. .. .. 740 a 

Analysis of residual acid from manufacture of . 

Carron 8464 

Catalytic preparation of by tim dry way. 3Cailhe 

and De Godon 0624 

Determination of small amounts of in alcohol. Cox 1174 

Impurity in — giving blue coloration with benzidine. 

Weehuizcn 2834 

Puriflod — ~ and variations In commercial samples. 

Jones 6654 

Reciprocal solubility of mixtures of alcohol, water, 

and . Boutin and Sanfourche . . . , 7934 

Recovery of alcohol, acetone, and from gaseous 

mixtures. (P) Daniel and Bregeat .. .. 6814 

Recovery of alcohol and from vapour-laden air. 

(?) Craig and others 8UU 

Recovery of In fat determinations. Qrossfeld . . 41^4 

vapour and air ; flpontaneous Inflammation of mUtures 

of . AlUaire 1884 

vapours; Recovering waste alcohol and - — ~ from 
atmosphere in factories and the like. (P) 

et Fils et Cia . . 68U 

Ethyl aloohot See AUxtuA. 

Bthyleelhilose ; ManafaHuro of pbuilc (xmpositioni • 

. (P) 8tol. ahd Eastman do. . . 84 
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PAAS 1 

Bthyl dbtorUd. Henoing i 

Xtliyl elakUtiB ; Hydrogenation of . Moore . . . . S25T 

Btbyleoe. Maltooff and K«loff . . 816 a 

Manufacture of alcohol from . Bury . . . . 470 e 

Maoufactare of ethylene dichlorlde from . (P) 

Curtne, Jun., and Union Carbide Co. . . . . 847 a 

Manufacture of pure . (P) Curme, Jun., and Union 

Carbide Co 847 a 

Oflcurrence of In nature. Tauae 462 a 

Bthylone chlorohydrin. Oomberg 923 a 

Ktbylene dichlorlde ; Manufacture of from ethylene. 

(P) Cunne, jun., and Union Carbide Co 847 a 

Bthylldene dlaretate ; Manufacture of . (P) Koetechet 

and otherfl 664 a*, 564a* 

Manufacture of from acetylene. (P) Soc. Chlra. 

Ualnee du llhdne 2S8 a 

Kthylldene-othyleue eiilphldo ; Manufacture of . (?) 

Matter 025 a 

Bucalyptol; Determination of - — ■ In encalyptua oil. 

Bennett and Balainon 739 a 

Bucalyptufl oil. See wider Oila, Rfleentiul. 

Bucalyptui tertiicorniti ; Kseentlal oil of . Qhose . . 478 a 

EuealjtJdun crebra ; Essential oil of . Ghoae . . . . 478 a 

Bttcodal. See DIhydrohydroxycodolnone hydrochloride. 

Bugenol ; Analysis of mixtures containing triacetln, benzyl 

alcohol, and . Perporot . . . . . . 387 a 

Evaporating apparatus : 

(P) Bowman 489 a 

(P) Carr and Deinlng 671 a* 

(P) Dick and Mick 398 a 

(F) Salt Union, and Malcolm .. .. .. 522 a 

(F) Taylor, and Bordens’ Condensed Milk Co. 613 a 

apparatus ; Increasing the capacity of tubular . 

(P) Barbet et FlI et Cle 760 a 

apparatus and method of operating It. (P) Ncwhall . . 037 a 

dilute solutions to dryness ; Means for . (P) 

Kermer, and 0annon-8uonacn Co. . . , . . . 522 a 

explosive mixture.^ ; Apparatus for . (P) Du Pont, 

and Du Pont de Nemours and Co 305A 

Laboratory apparatus for rafdd . Merrill and 

Ewl.-ig 269 a 

llq,ulds : 

(P) Carr and Demlng 671 a* 

(P) Matter 750 a 

(P) Morterud 85.3 a 

liquids ; Apparatus for : 

(P) Elektrlzlttttswerk rx)nEa, and Danncel .. 451 a 

(P) Shaw 308 a, 613a* 

lyes and brine. (P) Ebol 4«9 a 

milk or other liquids ; Apparatus for atomising and 

(P) (3icm. Verwertung-sgos 694 a 

(P) Miiller 841 a 

moisture-containing materials. (P) Harris .. 451A* 

moisture from solids ; Method of superimposing films 
of material on a pair of heated cylinders, applicable 

to . (p) McIntyre, and Milne and Sou 312 a 

pans, a’) Crossno 613 a 

pans ; Determination of efficiency of heating surface 

of . Claassen 669 a 

Evaporator coil and fitting. (P) Morton 661 a 

Evaporators : 

(P) Benjamin 2 a, 103a, 489a 

(P) Deorr 125 a* 

(P) Garrlgucs, and Carrigne and Co. .. 398 a 

(P) Harvey . . ♦ 63 a 

* (P) Holm 704 a 

(P) Jones, and (Irlscorn-ltussell Co 398 a 

(P) Kestner 210 a 

(P) King and Miller 488 a 

(P) Meroney, and Nnpro Evaporator Co. . . 64 a 

(P) Boa veil, and Kestner Evaporator and 

Engineering Co 704 a 

(P) Stover 450 a 

Continuous removal of salt from . (P) Fullagar 

and others 661 a 

and dryers. (P) Hill and others 347 a 

Furnaces for . (P) Clarke 602 a 

having water-seal covers; Method of maintaining 

vapour pressure In near atmospheric pressure. 

(P) Sohmelsser 937 a 

Heat exchangers for use as . (P) Thompson 

and Brown 241 a 

and the like; Apparatus for preventing escape of 

steam Into the air from . (P) Voith . . . . 887 a 

Presence of ammonium carbonate in condensed water 

from In cane sugar factories. Van der 

Linden 650 a 

Evening primrose. See Oenothera Mennw. 

Etoees profits duty 89 r 

Excise toritt decislone, etc. Set under Taritf. 

Exhibition ; Britlih Science and Key Industries at 

Glasgow 429 r 

Chemlool ludustry lr» Jamn 26 r 

The leoond Brttub Seleotlfio Ihx)ducts . . . . . 244 r 

Existence of substances; Eange of . Trauts 78 a 

Bxothennlc ohemlcni •ynihesei ; Process of etfectiia - 

toklog pljca^det pressure and nt n tott* 
pecfttoreull^L'AIr Liquids .. .. 718 a 


4F, . FAfll 

Explosion dorlttg welding oMton vessets. Beytblea .. 4tt)iA 
phenomena In inflammable gaseous mixtures ; Sffeet 

of carbon dioxide on . David , .r . . 707 a 

Temperature of for endotbermlo subotanoes. 

Datta and Chatterjeo 870 a 

iemperatUTM; Oomparlson of calculated from 

specific heats and explosion pressures respectively 

Muroour 927 a 

Explosions ; Aluminium dust . Bauer 865 a 

In coal mines: 

Haldane 338!! 

Barker 8S8T 

Factors limiting maximum pressures developed in 

gaseous . David 67lA 

In gas-burning apparatus: Apparatus for preventing 

. (P) General Electric Co 278 a 

Origin of radiation In gaseous . David , . . , 807 a 

Explosive black powder; Manufacture of . (P) Du 

Pont, and Ball Grain Pixplosives Co 605A 

blasting-cap charge. (P) Stine, and Du Pont de 

Nemours and Co d69A 

bursting charges : Manufadnre of ; 

(P) Beese. and Du Pont do Nemours and Co. 660 a 
(P) Woodbury, and D»i Pont de Nemours 

and Co. 659 a 

charge for primers. (P) Buell, and Du Pont de 

Nemours and Co 659 a, 742a 

charges for shells ; Process of prej>aring . (P) 

Du Pont, and Ball Grain Explosives Co 605A 

composition for detonators. (P) Stine, and Du Pont 

de Nemours and Co 742 a 

compositions. (P) Swlnt. and Du Pont do Nemours and 

Co 60U» 

compounds : 

(P) Biirrows and Burrows 48lA* 

(P) Hill and others 604 a 

( P) Bnelllng, and Trojan Powder Co. . . COOa 

compounds; Manufacture of . (P) Stine, and 

Du Pont do Nemours and Co 059 a 

compounds ; Plant for mixing and for simultan- 

eously charging shells or the like. (P) Musgrave 

and Crittall 390 a* 

force of hlglUy-exploslvo nltro-compounds ; Bolation- 

ship between the constitution and . Stott- 

bacher 44U 

gases : Ignition of by electric sparks. Morgan 128 a 

materials; Manufacture of . (P) Landrin .. 742 a 

mixture. (P) Hill and others 480 a 

mixtures; Apparatus lor solldlllcatlon or ovai)oration 

of . (P) Dll Pout, and Du Pont de Nemours 

and (!o. . . . . 305 a 

mixtures ; Characteristics of spark discharge and its 

elfoct In Igniting — — I’nterson and Campbell 139R 

powder B ; Pure . Dclpech 796 a 

priming charge ; 

(P) Buell 742 a 

(F) Buell, and Dn Pont de Nemours and Co. 059A 

reactions ; Determination of temperature reached 

In . Muraour 513 a 

shells; Cooling . (P) Moxhara 742 a 

substances; Preventing danger of explosion in pre- 
paration and handling of . (P) Soc. d’ Etudes 

Chim. pour ITiid. 742 a 

volcanic eruptions and their pha.ses. Sabatlnl . . 213 a" 

Explosives. Francis 60R 

Bullding.sfor manufacturing and storing— —. (P) Frenx 927 a 
C alculations on combustion of hydrogen and comparison 

with ordinary . Sabatlnl 213 a 

chlorate ; Increasing the stability during storage of 

. (P) Fiiretlleh Plessische Mledziankltfabr. 879A 

Concentration or evaporation of waste acid liquors from 

manufacture of . (P) Brooke 92 a 

Detonation of . (P) Semple 927 a 

Employment of aluminium waste In manufacture of 

. (P) Vautln, and Produce Mortgage Trust 468 a 

Fabric for use in mauiifacturo of bags for propellant 

. (P) Albrecht 714 a 

Fertilising . (P) Snelllng, and Trojan Powder Co. 838 a 

Flrepronf buildings for storing , (P) Thomas . . 849 a 

from formaldehyde ; New . Moreschl . . , . 666 a 

Forty-third annual report of H.M. inspectors of , 

1918 835B 

Gelatiulsatlon of nitrocellulose In manufacture of . 

(P) Hlntoul and others .. 795A 

for grenades, bombs, etc. (P) Hargreaves and others 795 a 

industry ; Britlslr and the Avar 306 r 

Manufacture of ; 

(P) Adde 613 a 

(P) Becket, and Electro Metallurgical Co. .. 669 a 
(P) Blackmore and others .. ‘ .. .. 448 a 

(P) Bradley 614 a 

(P) Chlaraviglio, and Bombrini Parodi- 

Delfino 614 a 

(P) Comoy, and Du Pont de Nemours and Co. 666 a 

(P) Gritfing and Kennedy 57 a 

(P) Hansen and Berman 742 a 

(P) Haynes and others 67 a 

(F) Howies 443A 

(F) James and others . . 742 a 

(P) Johnson 442A 

(Pi MclTfnn^ . 742 a 

’ (P) Marin M . 8iOA» 896 a, ma*, 665 a^.606a 
(P) HWmb ittMiisstt , . 840 a 

it) Co; of Oaohdo 20^* 
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'T^'perthlortto 8^«ty Exirtoritw, mA Htrrte 340A 
<F) Elntoul ud otiMn. 3404, 3404. 3404. 

4434*. W84, 6144*, 5654*, 6604* 

(P) 8winfc. Aod Du Pont de Nemourt nnd Oo. 6594 

(P) TUeU 3134 

(P) TlieH and VllUumo 6144 

Ifanufao^iro of oombuttlbie salt suiUMe for raanu- 
faoiuio of ox^oalvea and process for making ihme 

. (P) Marin 795 a, 9274* 

Manofacture of uolatlnlsed propellant . (P) 

Nathan and others 4804 

Manufacture of high : 

(P) Pronk and Bowen 3054 

(P) Thompson 2C9 a 

Manufacture of propellant : 

(P) Broadbent and oU>crs 004 a, 743a* 

(P) O’Neil, and Du Pont do Xoraours and 

Co 443 a, 004a, 698a* 

(P) Teeple. and Du Pont do Nemours and 

Go 004 a, 000a* 

Modern primers for . Silver acetylide. Stett- 

bacher . . , . . . . . . • 305 a 

of nltro-coin pound class ; Development of Inertness 

In . Mann and Klrton 848 a 

Nitrogen peroxide . Kast and Gilnther .. .. 003 a 

nltroglyoerln ; Determination of stability of . Will 920 a 

Nltii^lycols as . (P) Barab, and Hercules Powder 

nitro- ; Modern high . Van Duln and Brackmann 097 a 

Nltrostarch , (P) Waller, and Independent Non- 

Freerlng Powder Co <i04A 

Plastic chlorate . (P) Brown, and National 

Explosives Corporation 050 a 

Preservation of . . . 47 Hh 

in relation to Peace Treaty ‘270u 

Utilisation of trinitrotoluene residues for - - Copls- 

IIHA 

works; Metho<l of treating odd Ihniors from . 

(P) British Dyes, Ltd., and others 555 a 

Export prohibitions, etc. llR, 34 r, f)2rv, 70 k, 94r, lllR, 
laOR, 148H, 171 R. 103H, 2i:.l(, 235 k, 25011, 273r, 

297R, .330r, 358R, 38lR, iO.JK. 44lH, 459K, 481 r 

Exports from foreign countrlc.s In exchange for Pritlsh coal 295R 

Bxpreaslng liquid from materials containing the same ; 

(P) Hinchley 307 a 

(P) Hinchley and Gorton 276 a 

liquid from materials, e.g., peat. (P) Hinchley and 

others Oua.OMa* 

oils Of liquids from seeds, nuts, and other oil or llquhl- 

oonUiniug substances ; A |iparat us for and 

for compres.siug tl»e residue into solid form. (P) 

Sizer .. •• •• 

Extraction apiwratus ; Automntie . Tchcrtilac' . . 8 H()a 

apparatus; Simple dlsLillation and - Van Urk J)28 a 

apimratus ; Fat . (Jiilhtlis-JoncH 201 a 

apparatus; Kubierschky’s - - -. llorrfn.ann .. .. 5214 

of Juice from vegetable snbstanecs. (P) Tbornyeroft 40 a 
of mineral, animal, and vegetable substances. (P) 

Anderson . . . . . . . • • . • • 103A 

of oils, fats, sugar, and so forth from m.iterials yielding 

the same; Apparatus for . (P) J)e Ilaedt .. 427 a 

of organic acids ; Systematic with ether. Pinnow 44 ()a 

processes; Filtration metliod of sejiaratlng particles of 

dust mechanically removed l>y solvent in , 

(P) Bollniann b54A 

of 8t)lld8 ; Proces.s of — (P) Ifowson .. .. O.’JA 

of soluble substances by volatile .solvents; Apparatus 

for . (P) Garrigucs, and (iarrlgue and Co. .. 202 a 

of solutions ; Continuous with ImmiBcIble liquids. 

(P) Bayer and Co 752 a 

of substances ; Apparatus for continuous . (P) 

Molzer 3 a 

of substances soluble In organh; solvents from materials 

containing the same; Apparatus for . (P) 

Simon and others 241 a 

Extractor for determination of water-soluble matter lu 

leather. Heed and Churchill . . . . . . 380 a 

Extractors or the like. (P) British Dyes, Ltd., and others 62 a 

Extracts; Apparatus for obtaining In a contintions 

manner. (P) Kestner 751 a 

Fluid . under Pharmaceutical. 

Manufacture of vegetable . (P) Cal vert.. .. 596 a 


FabHcs for aircraft. (P) Sage and Co., and Feary . . 

lor aircraft and other usee. <P) Dreyfus and Dry vers 

Apparatus for coating textile and other . (P) 

Haebnor . . . . 

ApiM^tus for Impregnating — . (P) Thropp and 
others .. .* •• 


6784 

0254 


716a 


12f2i 
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Fabrlo-~«Nii. ^ 

balloon ; DetemkliiUon of permeabUlty of ; ^ 

Edwaidf .. .. ** iJjA 

t Edwards a^ Ptokerlag . . . • . « • 

for balloon envelopes and the lUte and method of oMnit* 

I facturlng and afler-troAtlng the sMne, (P) 

Wheatley, and North British ftubber Oo. . . * . 8904 

Bleaching, dyeing, or similarly treating textile 

other In the open state. (P) Osiloo Printers 

AfBioc., and Roberts * • 

for brake-linings ; Manufacture of , (P) Pardo©, 

and Thorinold Rubber Oo * OA 

Coated for flitor-cloths. (P) Sweetland and 

others * i a. 

Coating woven or other with metal. (P) Holland o8"A*’ 

Coia{)oslfe . (P) Boardmore and Co., and Meadow- . 

croft . . TMA 

Covering and producing tautness of especially 

aeroplane wings or other aircraft cbinpononfe. (F) 

CiimWrs. and British Oolluloso ami Ohomlcal 

Manufacturing Co 7694 

Ihn lce for sUniming . (P) Dudley . . , . . . 6974 

Doping aeroplane and like . (P) Mond .. 7694 

Drying (P) lloas, and Stvirtovant Co 1814 

Drying machine for . (P) Parkos, and Philadelphia 

Drying Machinery C-o, . . . . . . 4684 

Drying and shrinking device for . (P) Jacobs and 

others 6784 

having the property of Invi'^lbillty ; Production of 

. (P) Cochrane .. 359 a. 532A. 532a*. 7004 

ImtKinneable ; l>etermliiatlon of rubber and textiles In 

. DulH>f<c .. .. .. .. 7824 

Impregnated and <’oat('d . (P) Perkin and others 4094 

Impregnation and coating of — (P) Mandloborg, and 

MandlctKTg and Co 357 a. 4604* 

! Intlucnce of dyeing ami finishing processes on woven 

: Mldglcy 1024 

Machines for ix)lllng. bleaching, dyeing, siring, or 

, similarly treating . (P) Bright and Bros.. 

and Evans 8204 

.Machines for tlrying woven or felted . (P) Ogle 6784* 

Machines for treating . (P) Dudley .. .. 0274 

Machines for washbig. saturating, and similarly treating 

toxtllo in roi)e form, [V) Calico Prlnti^rs 

Ass<ic., and Hulsut s . . . . . . . . . . 8974 

I Manufacture of coaled . (P) Du Pont de Nemours 

; and Vo 400a*, 6254* 

Manufacture (d ])yroxyMn-coated — - : 

(P) Dn Pont de Nemours and Co. .. 4004,4004* 

(P) Masland, and Du Pontde Nemours Powder 

Co ’ .. 8194 

Me< hanlcal und physical tests for bixtile . Pickard 

and Wallace . . . . . • 7574 

Proce.HS for doping and l1rci>rooling (P) Flattoni 7684 

l*iocc.K.s fur obtaining dressings for from seaweed. 

(P) Hyatt and KeJlowes .. ,. .. .. 76l4 

Process for rendering gas- and water proof. (P) 

Flat t CI S . . .. .. .. .. 7684 

Proc»irtH for printing . (P) Hcimitz .. .. 8504 

Process for scotirlug vegetable (P) Bleachers 

Assoeiatlon, and Higgins 8074 

Production of foam batlis for treating texlHo . (P) 

Bchntld . . . . . . . . • • 8984 

rubber-tTeatc<l ; Manufacture of . (P) Deutsch 9174 

I Scheme for improvement of stnicturo and design of . 438R 

Hheet , (P) Hage and (’u., and Feary .. .. 0784 

8oft/onlng of textile - — ■ (P) Goldsclimldt A.-G. .. 8694 

soil-proof; Manufacture of . (P) Cavanaugh .. 8694* 

Stop-motion for machines for treating textile 

with Uqni<ls. (P) W(M)d and France . . . . 2604 

' Testing wearing (pialltk's of . (P) Schweln. 

Versuchsanstalt fiir Textlllnd., and KontroU und 
Ve.rsinthflskdle flir 'Fextlllnd. an dor Handelshoch- 
Hcliulo . . . . . . . . . . . . . . 3434* 

Treatment of - — . <P) Tesse . . . . . . . . 8194 

I’rcatment of — — to render them invisible. (P) 

Cochrane 7014 

Treatment of textile to render them loss Inflam- 

mable. (P) 8i>ence and Hons, and Craig 710 a, 7684 
for use in monufacture of bags ff)r propellant oxi)lo8ive8. 

(F) Albrecht , • • 7H4 

i Use of mercury vaixnir lamps for tej»tlng . Entat 4094 

used In inanufacturo of ball<M>us and dirigible airships ; 

i Coating . (P) Olazebrcmk and others . . 3574 

I for wearing apparel ; Durability tests on >. , . 240B 

! waterproof; Manufacture of . (P) Badlscho Anllln 

j und Soda Fabrlk 8694 

I Factlco ; Action of llimso on white . Dubose , . . . 2644 

I racb>rleg ; Employees In National 460R. 

i inuiiitlon; Hc-oonversion of to civil uses .. 69R 

National IQllB 

! and workshops ; Annual report of chief Inspector of 
; for 1918 400» 

Factory at Gretna ; Future of H.M. — . . . . . . 460 b 

managers after the war. Denning 411. 

Fssoet ; Determination of lead In . Denis and Minot 6984 

Modified Benedict method for determination of milphor 

In . Halverson 92lA 

Fair at Lelptlg . . 4061 

Toronto . .. oTo®*- 

Fairi ; ln4uitrial — in Switzerland .. .. . 4S4B 

FanMUySodeiy.. .. .« 4ai.l6«i,S67». 
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F«i: AjrpmtOi for trofttment of .oa. 

reooyery of gloo »nd . (P)Ooil«' 23^ IMi, SflOA 

of BiuHa Umgifm And B. mjolia ; Prewnce of polmltlc 

In . Winterrtoln 6441 

DotermiDAiloD of in flour, bread, etc. . Vautler 6951 

dotonninailons ; Boa>very of ether In , OroMfeld 426i 

dlHIlUtioD reelduae. MorcuMon ... .. .. 4681 

from bone# and other matorial. (P) 

Fowling and othere 6451 

extraction apparatuH. (Irlffltiw-Jonca . . 201 a 

Extraction of — from cellulose, wood i»ulp, and paper 

pulp. (P) Bruno 357 a 

Industry at Esbjorg. Denmark 311 k 

dike Hubstuncert ; Separating solid and liquid — - - . (P) 

Pink 186 a 

Micro-estimation of In blood. Weehulzen and 

Wechuixen 605 a 

Process for recovering from vegetable celluloelc 

materials. (P) SchwuU>o 295 a 

Kapid determination of In cocoa and chocolate. 

Hughes 735 a 

from rice bran. Wolnhagen 81 a 

Fatigue; Research Board bo consider industrial - 8 r 

Fats ; Amounts of Iron, silica, and alumina In — . Gou- 

nerraann 720 a 

animal ; Preparation of solvents for — — from mineral 

oils. (P) Carper and Tulloch 279 a 

animal ; Recovery of with bonzlno . . Or 

Apparatus for extraction of from materials yielding 

the same : 

(P) Do llaedt 427 a 

(P) Simon and others 241 a 

Apparatus for hydrogenating : 

(P) Lane 262 a, 689a* 

(P) Martin 045 a 

Bleaching fatty adds obtained by hydrolysing 

by moans of petroleum sulpho-aclds. (P) llappach. 

and Siidfeldt and Co .378 a 

Catalytic hydrogenation of with palladium. 

Nord 91.3 a 

of coconut group ; Distillation method of estimating 

. Gllmour 453R 

Complete removal of acidity from , (P) Fremerey 781 a 

Determination of light hydrocarbons In , h’or- 

mann and Huge! . . . . 505 a 

edible ; Means for imparting a di>flntte flavour and aroma 

to . (P) De Bruyu 116 a 

Extraction of from garbage, house oflals, and other 

refuse containing wakT. (P) Cobweil Corporation 871 a* 

of the grain sorghums. Francis and Frledemann 195 a 

Heating by electricity for distillation, etc. (P) 

Alexander and others 587 a 

hydrogenated ; Digestibility of . Fahrion . . 510 a 

Hydrogenation of . (P) Maxted 730 a* 

Hydrogenation of in the tlnuld state in prewuico 

of nickel. Armstrong and llildltch . . 780 a 

Hydrolysis of by sulpho-aroraatic fntty acids. 

IJbbelohde and Roederor 425 a 

Hydrolysis of by Twitclioll’s process. Bertolo 83U 

Industry of in Italy 359R 

Influence of fat-solublo vltamlno on metabolism of 

. Drummond 435 a 

Method of hydrolysing into glycerin and fatty 

acids, (P) Uapjpach, and Sudfoldt und Co. . . 427 a 

Nickel and arsenic fn hydrogenated , Bless . . 913 a 

Oxydase reaction of as a means of detecting 

rancidity. Preacher BIa 

Removing metallic impurities from . (P) Elektro- 

Osmose A.-0 832 a 

Replacement of glycerol In - - by mannitol: 

Ualllburtou and others 952 a 

JfApworth and Pearson 952 a 

Separating lUiuM from Mild fatty materials. 

(P) 8chucK, and Superior Oil and Process Co, . . 378 a* 

Sulphonic acM sludge for splitting . (V*) Divine, 

and Twltchell Process Co 953 a 

Technical hydrogenation of with nickel us catalyst. 

Dbbolohde and Svanoe 870 a 

waste ; Treatment of soap lyes from . Yates . . 94 t 

Foity acids. Su under Acids. 

bodies ; Regenerating nickel catalysts whicli have been 

used for hydrogonatlou of . (P) Vis . . . . 589 a 

materials ; Hydrogenating . (P) Kills . . 109 a 

materials ; Treatment of solid . (P) Schuck, and 

Superior Oil and Process Co 18bA, 378 a* 

residues from Gerber process of dctormiulng fat in milk ; 

Use of for soap-making. Reiss . . . . 426 a 

subetances ; Hydrogenation of . (P) Boyce, and 

American Cotton Oil Co 295 a 

substances ; Obtaining from conifer needles. (P) 

, Richter und Co 646 a 

aubstances ; Regenerating catalysts containing nickel or 
its compounds which have been used for tlw hydro* 

genatlon of . (P) 8oc. Ind. de Prod. Ghim. 471 a 

sttbetanoes ; Separating solid and liquid . (F) Fink 186 a 

Faathara ; Manufacture of plastic masses from . (P) 

Matthaey 297 a 

Fedaral CoanoH for Pore and Applied Ghemistiy . . 18t, 59 b 

tegdlng-eakea ; Banoldity of . Furlong .. WiA 

iBedlng foal or other material to gu produceie or other 

ohemfaera ; Apparetus for (P) Thqnuui . . 9(U 

puHerlaed or dtrldea fuel or ot^ mit«iel ; 

Apphietiu for (P) Itenk^ 71U* 


I 


fA0B 

Feedlng-stuftf : x. Determleetfcm of glue la preaeBce of 

ooeguiiUe protelna In . Wagner end S^ler 841 a 

Determlnatkm of tUke and aand In : ^ 

Dyer IUa 

lioyd IUA 

Mannfeoture of alcohol and from reeds. (P) 

Verwertnug Inlindlsober Prodnkte Qes 610 a 

Preperstion of from potatoes. (P) Fritsoim . . S93 a 

Rapid filter for use in determination of erode fibre 

etc., in . ICaoh and Lederle 476 a 

Reduction of quantity of humin nitrogen formed In 

hydrolysis of nltn^enous constituents of . 

Eckstein and Orlndley SOU 

Quality of 441U 

See also Cattle-food and Fodder. 

Feeds. See Fodder. 

Feld's polythionate process of gas purification ; Economic 

importance and scientific principles of . Sander 244 a 

Felspar ; Extraction of soluble potassium salts from . 

(P) Blumeuberg, Jun., and Chemical Construction Co. 134 a 

and the like; Treatment of . (P) Body, and 

Metallurgical Co. of America 134 a 

Manufacture of potassium salts from . (P) 

Bhimenberg, Jun., and Chemical Construction Co. 362 a 

Separation of mica from . (P) Bancroft . . . . 631 a 

Felt; Manufacture of . (?) Perry, and Barrett Co. 

672a, 625a 

Manufacture of produiH^s having closed structures, 

such as . (P) Foltrer 367 a 

roofing ; Manufacture of asplialt-llke composition 

for . (P) Savage 17 a 

roofing ; Manufacture of composite — (P) Perry, 

and Barrett Co 131 a 

roofing; Method of reclaiming . (P) Ford .. 2 ^a 

roofing ; Procress and apparatus for treating . (P) 

Perry and others 288 a 

roofing; Process for treating . (P) Perry, and 

Barrett Co .. 288 a 

Felting fibres ; Process for . (P) Cliem. Fabr. Worms 859 a 

Fenugreek seeds ; Fatty oil of . Wunschondorff . . 688 a 

seede; Proteins of ■. Wunschendorff .. .. 696 a 

seeds ; Saponin in . Wunscliondorll . . , . 922 a 

Ferment preparations ; Manufacture of durable . (P) 

Groil 510 a 

Fermentation, acetic acid- ; KHtablishinont of acetaldehyde 

stage In . Neuberg and Nord 920 a 

alcoholic; " Amylo ’* process of . Deleraar .. 87 4i 

alcoholic : Changed course of In an alkaline 

medium. Oelsner and Koch 382 a 

alcoholic; Character of in an alkaline medium. 

Neuberg and iilrsch 919 a 

alcoholic; Influence of chlorides on . Salkowski 300 a 

Alcoholic by living yeast, and yeast growth. Slator 89lR 

Apparatus for disposing of froth during , (P) ^Ik 969 a 

Application of fixation method in bacterial . 

Neuberg and Nord 919 a, 920a 

of carbohydrates for production of acetone and butyl 

alcohol ; Bacterial and bacterial cultures for 

the same. (?) Weizmann 301 a 

of fruit wines ; Influence of addition of nitrogenous 

substances on . Milller-Thurgau and Oster- 

walder 333 a 

ludustrlos ; Conference on recent developments In 

the 2aiR, 27 IT 

Indiislries ; Sodium carbonate as antiseptic in . 

Bcttlnger und Delavalle 50 a 

of kelp. Berkeley 202R 

with living yeast in alkaline solution. Neuberg and 

Hlrsch 919 a 

Manufacture of acetone by . (P) Northrop, and 

Rockefeller Institute for Medical Research . . 834 a 

Afanufacture of acetone and butyl alcohol by : 

(P) Rlcard 787 A 

Hpeakman 156 t 

Manufacture of n-butyl alcohol and acetone from horse- 

chestnuts by . Gill 4llT 

Manufacture of certain organic salts and acids by . 

(P) Ferui>ach and Strange 888A 

Manufacture of fatty acids, particularly butyric acid, 

by . (P) Lefranc 800A 

Manufacture of glycerin by — in Germany during the war 287 e 

Manufacture of glycerol by . 

Connstein and LUdecke 691 a 

(P)Eoff;Jon 874 a 

EofT and others 786 a 

Schweizer 230 r, 300a 

Manufacture of glycerin from sugar by 888 a 

of plastered grape must ; Reaction between potassium 

bitartrate and calcium sulphate in . Bom* 

traegor g39A 

process of preparing acetone and its toohnlcal appUoa* 

tlon. Gill 278 t 

process for production of acetone and alcohol. Northrop 

and otliers 786A 

products ; Manufacture of . (P) Desborough and 

others 698 a 

of sugar ; Formation of fumarlo acid by : 

El^lich 800 a 

^ Wehnar Mk, 609 a 

of sngan mannitol, and glyojvol by B. coli and 4n&H^ 

fdtjkm; Aeid-^. Fiodaadi^ ^ .. 849 a 
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FenotenU^wortorwMh; TrMtia«ntof wUhfttr. (P) 

Hmley 787 a 

Ferrio amraoalam sulphato; I^oto^phlo rcHluetion with 

- Ktaqm • • 28 &A 

hydroxide »c4i; Coagaintlon of — — . Kruyt and 

Van der 8pek 861 a 

oxide ; Direct determination of combined — - in siti- 

catee insoluble in acid. Hackl 104 a 

oxides ; Hydrated . Posnjak and Merwin 412 a 

sulphate; Process of treating ralno-water «'outalaing 

sulphuric acid and . (P) Hoffman .. .. 810 a 

" Ferrl-ferric " reagent; Ileaction of with Alkaloids, 

glucosidos, and other vegetable principles. Palct 55 a 
F erro*3iloyB and hardening of steel. Barwick 121 r 

Importation of , 480R 

Manufacture of — . (p) Turner 224 a 

Manufacture and uses of — ;169 a 

Ferrochrorolum ; Manufacture of . (P) Turner .. 224 a 

Feno-concretc. Sm undfr Concrete. 

Ferrocyanogen compounds; Bcha\iour of certain 

towards chlorine and bromine, and their applica- 
tion to analysis. Werner 461 a 

Ferromanganese ; Electrolytic production of sodium per- 
manganate from . Wilson and ilorsch .. 411 a 

furnaces ; Eliminating piiospiiorus and sulphur in 

electric . Lonergan 257 a 

Manufacture of . (P) Jones and Howells , , 184 a 

Manufacture of low-carbon -- — . (P) Haddold . . 685 a 

Manufacture of from low-grade tnanganiferous slag. 

(P) Thaler 10 a 

Manufacture of slags rich iu manganese fur preparation 

of of low phosphorus content. (P) 

Sonnenschoio .. .. ..421 a 

production in United States 144u 

Fenomolybdenum ; Determination of arsenic in - 

Binder 108 a 

Manufacture of in Canada 245 r 

Evans 226 a 

Ferronickel : Determination of nickel in . Nicolardot 

and Gourmain 582 a 

FerroslIlcxJH : Manufacture of . (P) Furness, and 

Electro Metallurgical Co. 78a 

Manufacture of in bla.st-furnucca. (,P) Johnson. 

jun 80 a* 

Manufacture of cement, and production of magnedum 

and . (P) Johnson :}60 a 

Manufacture of potassium salts an«t - . (P) Johnson 

jun 050A 

Ferrosillcons. Sanfourche 775 a 

Ferrotitaolum ; Manufacture of (P) Blackwell 778 a 

FoCTOtungsten ; Manufacture of — . (P) Blackwell .. 050 a 

Ferrouranium ; Determination of uraulura in , Kelley 

and others :526 a 

Ferro vanadium ; Determination of phosphorus in - 

Johnson 170 a 

Fertiliser com positions ; Manufacture of — ; 

(P) l^larp-Thomas 050 a 

(P) Jackson and Homey 102 a 

Electro-potash, a Swodlsli imtash and Its action 

on mineral soils. Ehronberg and others . . 332 a 

Experiments with “ Kallkalk ’’ as . WOderbaum . . 507 a 

Industry in Japan 207 r 

Fertiliser Manufacturers’ Association, Ltd 104R 

Fertiliser material ; Continuous procc.'^s of making 

from waste tannery liquors. (P) Kadishand Kadish 474 a 

materials ; Manufacture of : 

(P) Carter 24 a, 333a 

(P) Sbuoy 3:13 a 

potash- ; Blast-furnace dust as . . . . . . . 640 a 

prepared from molasses waste ; Decora iK)8lt Ion of be- 
taine by bacteria in guanol, a . Kocli and 

Oelsner 508 a 

Sodammonlum sulphate, a new . Dawson 23ii, 08 t 

Hulphite-oelluloso waste lyes as . Bokomy . . 218 a 

trade ; Report of Departmental Ckunmittee on . . . OOr 

Fertilisers; Apparatus for manufacture of artittclal — 

(P) Qouldlng and otliers 208 a 

ArtWclal in Holland 108 r 

Chemical products for use as . (P) England .. 228 a 

Comparison ol two according to Mltscherllch's law 

of the minimum. Gorski 830 a 

Determination of ammonia-nitrogen In . Schouten 

and Tulnzlng 838 a 

Determination of potash in . Steuerwald . . 548 a 

and disinfectants. (P) Gewerkschaft Einigkeit . . 512 a 

Effect of on botanical composition of permanent 

pasture. Skinner and Moil 690 a 

Field trials with by-product lime and marls containing 

magnesium as . Tacke 507 a 

In India 306 r 

Influence of on the nitrogen and ash constituents 

of cultivated plants. Masohhaupt . . . . . . 649 a 

and Insecticides. (P) Truffaut 24 a 

Manufacture of : 

(P) AnsaMo Co . . 482 a* 

fP) Badis^e Ai^ia pud Soda Fabxik 48 a 

(F) Brmdle and ollMga •» *• 78^ 

(Pji^owi 5m 


Feitlllsera-wif. ^ 

Manoflaotoiu of aOuUl oyaiutnides and acids. 

(P) Hene and Van Haarea , . •• •• •• 

Manufacture of from ammoiiU. ^Boeoh , . . . IJJa 

Manufacture of aitlfleial -- — . (P) Cowor .. .. SflA 

BCanufaoture of from blaet-fumaoe fluenliuit. (P) . 

Connor . . . . - • • » ■ • 684^ 

Manufacture of containing available pboephorlo 

anhydride and potash. (P) Oardlnor .. .• 85 a 

Manufacture of dustleM germicidal calcium oyanamid# 

. (P) 788A 

Manufacture of phosidiato containing ititrogetl. 

(P) Foas, and Norsk Hydro- EIcktrlsk Kvaelitofak- ^ ^ 

tlesclskab S85 a» 

Manufacture of phosp^l>o-tKjtas»l<‘ (P) Delaoourt, 

and Ausaldo A Ca) 4ii 

Manufacture of from raw beet-lulce. (P) (Saasscn $6A 

Manufacture of from sewage sludge. (P) PhUilpi 

and 8roart OOA 

nitrogenous ; Dearth of in Germany . . , . 804* 

nitrogenous ; Ext>crliueDU with various — — . Mlts- 

^eriich and others 158A 

nitrogenous ; Possibility of obtaining - — - by utilising 
waste materials for fixation of nitrogen by nitrogen- 

tixiug bacteria. Doryland SSlA 

nltrogonoiiH ; Prices of in Germany . . . , 840* 

nitrogenous ; Special po.dtlon of Cntriferf. and Other 
plants in regartl to nutrition with — — . Hiltner 

and Kronbergor 887 a 

nltrogeiions ; Special po.>^ltion of wlillo mustard In 

regard to nutrition with - Clausen 887 a 

nltro-pho8phalA> ; Manufacture of - (P) Cooking, 

and Kyiioch, l.Li. 690A 

phosphatlc : Analysis of . Quartaroll and Rogai 190 a 

phosphate; Manufadure of . (P) Hen wood .. 6501 

Pb>'8ioloKlcaI for seeds and plants. (P) Barblerl . . 24 a* 

Poisonous action of artllldul - on sheep. Glinthor 

and Von Czadek 956 a 

Protitable retnivery of proteins from tannery waste 

waters for inunufadiire of . Peck .. USA 

Quality of 441* 

from sewage sludge. (P) Fowler and Mumford . . . . 298 a* 

Shortage of In Sixain 404* 

Sources of error In Llndo-Gladdiug method for deter- 
mination of ixotash in — Keltt stul Shiver . . 47A 

Supplies of - SIR, 160R, 480* 

Supplies of In Norway 144* 

Ton years’ experience wltl» manganese coin pounds and 

other stimulants as — . Shderbaum . , , . 507 a 

Use of in Denmark 270* 

>S>e <t/8o Manures. 

FerMIlslng-oxploslve. (P) Snolling, and I'rojan Powder Co. 8S8 a 
method and matorlol. (P) Snelllng .. lOlA, 660 a 

value of stable manure and tIuld.H ; Process for increas- 
ing the — . (P) Htiitzcr 48A 

Fibre-board; Filling and indurating . (P) l^ander, 

and General Indurating (Wfxuration . . . . 8 a 

-l>oard ; Impact tester for . Reed and Veitch . . 712A 

'board ; Manufacture of water- and lire- resisting . 

(P) Clapp, and Metallto Co 8 a 

crude- ; Digestion apparatus for dolermlnation of . 

Spears . . . . 230 a 

I crude- ; Kstimatloii of Ilgnln-froe in cocoa or 

chocolate by oxidation. Von Fellenborg . . 696 a 

crude- ; Rapid filter for use In determination of In 

feeding stuffs. Mach and Ixxlerlo . . . . . . 476 a 

staple-; Dyeing and llnlslilng goods made of . 

Winter 760A 

vulcanlHed ; AIxsorptlon of water by on exposure 

to moist air and the subseijueut ohaiige iu electrical 
resistance. Allen .. .. .. .. 149 a 

vulcanised ; Manufacture Bf and the like. (P) 

Manchester Oxide Co., and others 358 a 

woody; Destructive distillation of — -. (P) Pooro 7llA 

FlbrcJi, bast; Retting of . Krais .. 109A, 680 a 

Breaking strain of Krais 806 a 

Manufacture of useful from willow bark. (P) 

Ochl 897 a 

Process for felting . <P) Cliem. Fabr, Worms. .. 869 a 

Production of foam baths for treating texlllo 

(P) .Schmid 8981 

Recovery of asphalt ami from roofing scrap. 

(P) Aillson, and harber Asphalt Paving Co. . , 288 a 

. or similar material ; Apparatus for bleaching, dyeing, 

^ washing, impregnating, and opening up of raw 

. (P) Gebaucr 898 a 

I textile; Machines for treating . (P) Smethumt 182 a 

Textile from nettles 9* 

textile ; Process for obtaining . (P) Pflanxenfaser 

Patent Gea 8961 

textile ; Process for producing from graas, reeds. 

straw, etc. (P) Brummer 468 a 

textile ; Treatment of to render them lew Inflim* 

inable. (P) Bpence and 8ons, and Craig . . 716A* 758 a 

vegetable; Determination of degree of ilgniflcation of 

I . Waentig and Qlerlsch 880 a 

vegetable; Determination of the digestibility of the 

oelluloaio part of . Waentig and Gieriecb .. 195 a 

vegetable ; Productloa of fast dyeinfs on — — .(P) 

i KaUab 715 a 

vegetable textile ; Comparative exAminaiion of ^ 

HaUer .. .. 407 a 

vegetable textile ; Prodaciioii of AnIUae BU«lt <m 

and on mtxttiree of ve g e tw le *!«*• and iIBk. 

(F) Calico PiriAters' Aaeoc. And Fouibcmui: . * 4dOA 





SUBJECT 


Vtrtpiooitg ftbrki ; Piooeai lot doping uid . (p) 

^ FUtten .. .» .. 7Mi 

ftbtons sttbiUiioei. (P) Wnid nnd Henshilwood . . 7S8 a 
prooeat. (P)lU4hMOD.aiHll>aPontdeNeinonnftn<!Oo. Q78 a 
pzoocnaes and oompoaitkma. (P) Wallon 2 a 

wood and other maieriala, (P) A rent and others . . 948 a 
wood, texthea, etc. (P) Bauholakoniervierong <Je». . . 77 a 

Tlrei; Extlngulahlng and oontrolllng ol) and gas . 

327E 

Proceas and apparatus for extinguishing . (P) 

Walker 671 a* 

FUhtneal aa food for live stock, Crowther 735 a 

Method and apparatus for drying . (P) West erb«‘ok. 

and N. v. ” Tcchn^ma ” 155 a 

Preservative treat ruent of by refrlgerntlun. (P) 

Fyers and Watkins 611 a* 

Refrigeration of . (P) Dnhl 788 a 

scales ; Treatment of — — to produce a jnaterial rcsoin- 

bling oelluloid. (P) Sakane ‘265 a 

scrap; UtillBatlon of In Canada IHIr 

skins ; Progress in tanning . 4:t7R 

skins ; Tanning . (P) Bendixen 33*2 a* 

Flame, gas, and smoko in this war and the next. Walker . . 870 a* 

PropMatlon of in mixtures of acetylene and air. 

Mason and Whoever 618 a 

Propagation of — — * through tubes of small dlamctor, 

Payman and Wheeler 126 a 

velocity in inflammable gases. Morgan . . 866 a 

Flameleas powders. Dcipcch 878 a 

Flash-points ; Effect of moisture on — — , Philip . . 940 a 

Flasks for oraulslfylng purposes. (P) Moderate ,, .. 730 a 

Standardisation of glass — 281 r 

Flavone derivatives ; Synthesis of . Bogert and 

Marcus 168 a 

FlavoncaxQ-6-naphthol dyes. .See under .\so dyestuffs. 

Flax cultivation in Queensland 268R 

production 420 r 

Recovery of grojiso and the like from water which has 
been used for washing or scouring -- or from 
magma obtaine<l from such wat< r. (P) Kelsey 282 a 

Retting of by means of bacteria. Ixx'scr . . 407 a 

sprits; Chemical coiniwsltlon of - - Schwalbe and 

Becker 408 a 

Fla.x Growing Committee ; Interim report, of Ihnplre . 334 r 

Flexible corroBlon-reslsting condnlt-ii4)e8. (P) Rose and 

others . . . . 613 a 

Flocculation of colloids by salts attaining univalent organht 

ions. Schryvor and Speer 561 a 

Flocks ; Machines for wa.shing . (P) Chainbcrs and 

Hammond lOlA 

Floor coverings ; Manufacture of , (P) LlRlerlnk . . 016 a 

Floorcloth ; History aud innnufnctun! of — , .Jones . . 26 t 

Flotation; Apparatus for concentration of ores by - , 

(P) Minerals Soj)aration. J.td., and Minerals Separa- 
tion and Do Bavay'a Processes Australia Pro- 
prietary, Ltd 45 a 

apparatus; Design and operation of . Kahreuwald 44 a 

Apparatus for separation of minerals by . (P) 

JU)bcrt8on .. .• .. .. .. .. 147 a 

concentrates ; Nodullsing In a rotary kiln with 

jxrwdercd coal. Draper 585 a 

Concentration of galena and blende ores by (P) 

Edser and others . . 78 a 

concentration of sulphide ores and raw ore prmhicts ; 

Differential . (P) Freeman 468 a 

Device for aeration and omulslflcatlon of ore pulp for 

. (P) Taylor 423 a 

experiments with hardwood tar oils. Hawley and 

Ralston 538 a 

machinery ; Use of for rccovcj y of paper stock . . 417 r 

methods of mineral separatKni ; The-ory of . 

Willows 450 r 

of minerals. (P) Perkins, and Metals Recovery Co. .. 541 a 

of minerals ; Selective . fP) Schwarz, and Metals 

Recovery Co 909 a 

of ores. Ruth, Jun. . . . . 639 a 

of ores; Manufacture and use of mineral selective 

and frothing agent for ~ — . (P) Jmckenbach 

Processes Inc 9()9 a. 909a 

of oxidised lead ores. Allen 260 a 

process. (P) Gahl, and Utah CV>pi>cr fk) 185 a 

process for concentration of ores. (P) Hcmadthalcr 

Ung. Eisenindustrie A.-G 19 a 

Separation of minerals by . (P) Betts , . 147 a 

test work ; OuGino for . Hateu 639 a 

Treatment of ores and the like by . (P) Appelqvist 

and Tyd6n 373 a, 873a 

Floor ; Determination of fat In . Vaiitler 695 a 

Determination of grade of , Gerum , , 693 a 

Determination of moisture content of . Shutt and 

Moloney W)a 

or meal and milling products ; Process and apparatus 

for Improving the baking qualities of and 

increasing the yield of breM. (P) Sutherland . . 266 a 

or meal and milling products ; Treatment of . (P) 

Sutherland .. W4 a 

Removal of mouldy smell and flavour from . (P) 

Voa Gersdorff . . .. .► .. 

Tot- — . (n<»wvwa SttA. 47«A*. W2At 


m 


Fkmn ; OomposUkm of rarhut uaed.ai subatiiutes for 

wb^ flour. BaUand .. .. IfSa 

from tropical starchy piquets. Eaton .. , « SOa 

Plow of aqueous fluids, s.^., steam ; Method and apjpwratus 

for meaauiing rate of . <P) Bailey, and Bailey 

Met.er 0i» , , ,, 898 A 

of fluids ; Keasurliig the rate of espooially when 

under lilgh pressure. (P) Greenwood and Acland 7$1a 

Fluo-dust; Briquetting -. (P) Vogel, and General 

Briquotllng <>>. 706A 

-dust : Extraction of pt^liisslum compounds from , 

(P) )Luilu]i. and ilastup and Peacock. Inc. . . tlSA 
-tlust ; Furnaces for drying, calcining, and sintering 

-. (P) 8chunmchcr 428A 

Leaching to rcotn'cr iKdiisslnm salts. <P) tUnshsw 

and others . . , . 18A* 

-gust's. Siw under tjasCH. 

Fluids; Apparntim for applying gas to — (P) Watlaro 

ami Tlcnmn 68A 

Apparatus for measuring , (P) Glbhs 5^* 

Apparatus for treating . (P) tioernor .. 4904 

under high prcssiirc ; .Measuring the rate of flow of - — . 

(P) Greenwo<Hl and Acland .. .. 75lA 

Fluoioscent screens for radioscopy. Roubcrtlo and NemI* 

rovsky . . 096A 

Fluorides; FleUl trials on action of — on ^cgcUiiou. 

Gautioi ami CJiUismaim , . , . . , . . 689 a 

Influence of on oxldlmcf tie doLu mlnatlon of idtrous 

add. Helluet i . . . . . . . . 627A 

Influcmc of - on vegetation. Gautier and Olatis- 

inaun . . .... . . 474 a 

Manufacture of . (P) Sherwln, ami Ahnntuium 

Co. of America ,. ., 600 a 

Modifled “ ('telling *’ test for . Part ridge* . . . . 574A 

of rare ('urth im'tals ; I’nx^essof olitalning pri'i'lidtatc'S of 

(P) Chase, ami .N’aMonnl Carbon Ck), .. 818a 

of rare earths : .Mamifactiirc of . (P) Oebr. 

Siemens uml tJo, . , . . . . . . . , 363A 

Fluorine; Electrolytic jircparallon of- — . Argo and 

others 413 a 

S<»iliiim and ixitaHHlum salts of lead totrathiorlde as 

sources of — (;iuik .. .. .. 8981 

ill solts. plants, and animals. Steinkoonig . . . . 4311 

Fluorine coiiiiHiumls ; Recovery prm't'ss for Wnstt' gases 
coiitalriing . (P) llcchonblelkner, ami Chemical 

Coii.struetlon Co. 363 A 

Fluorite; “ Blue .bdm ” and otlier forms of - . Blount 

and H(r<|m‘lra , . 183R, 628A 

Discovery of in Hwltzerland 144 h 

Fluorspar ; Analysis of — . Doyle . . . . . . 5331 

Elbret of additions of - on phosjihates hi biish^ slag. 

Bainbrldgit v. 640 a 

in United .states .. 10911 

Fluorosulphonates. Traiibe and others .. .. .. 679A 

Prejiaratlon of amliioKiiIphonic acids by the aid of . 

Tniuho and Brt hmer 6951 

Fluorosulplionlc aidd. Traulw and ot hers . . . . . . 679 a 

Flux from galvanising or like j>roe()sseH; Obtaining by- 
products from waste - (I*) Hand(?rs 147 a 

Foam baths; Prodiidlon of for treating textile 

materials. (P) Hehinld 89 a, 898a 

breaker ; 'rui faint Ine resin in turpentine us — 

KemlHll * . . 7481 

Fodder ; C-onvorsloa of stomach-conD'iits of animals Into 

a dry - - . (P) BecksUoeni 9001 

.Manufacture of - . (PkGoldrcleh 842A 

Manufacture of from corn-wcklo seeds. (P) 

Homt>ogeii . . . . , . . . . . 386 a 

Manufadiire of from horso eliestnutH. (P) Elok* 

tro-Osniosc A.-tl 875 a 

Manufacture of — from raw Ireet-julco. (P) Classen 26 a 

ISLvnufucture of from straw. (P) Chem. Instltut d, 

Uiiiverslt&t Berlin 876 a 

Manufacture of from straw by digestion wit h alkali, 

(P) Biickmann 7891 

Modifled Benedict nuith'xJ for dcterininatlon of sulphur 

In . Halverson 9211 

from straw. Priiigshcim . . . . . . . . 8751 

Straw- ccilulosi! - . Van Kampeu .. .. 6611 

K Treating green in silos. (P) ’'Hi.'rha" 

Schweiz. Uiiternehrnung filr Kcmscrvlerung von 

Silszgrlinfuttcr 960 a 

Treatment of |)cat for obtaining . (P) Bottonlley 8811 

I M'ood cellulose as - In Swixlon. Schwalbe . . . . 51 a 

.See also Cattle-food and Foodlog-stuffs. 

Fogs ; Production of intense artificial — . (P) Weiss 

and Verdlcr . . ‘ 8661 

Food canning ; Utility of blanching In . Effect of cold 

shot;k utwn Imctorlal death rates. Bruett . , 1961 

! for cattle and other animals ; Manufacture of . <P) 

I Molasslne Go., and IB) Whalley 65lA 

j Food Investigation Board ; Report of for 1918 . , ^2X 

! Food containers of aluminium .. .. .. 9611 

A Alanufacture of from horso-chesnut*. (P) Blektro- 

I Osmose A.*G . . . • < • 9784 

Manufacture of ilquld — - from aoya beaoe, (P) ^ 

If osee . . . . . < • . • « • « . 8^ 

mateHal; Attpoffttoii for (P) Betkm 89^ 

Method of pnierHng --^: 

‘^tukdotheri glA 
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Fo<4*-0oii(. fAfli 1 

ptitei; Drying chamber for . (P) Bnrdocd .. 2S1A ! 

pnpMrtiona coatlrtlBg of eero«ls and milk ; Preparing 

and preMrrlag . (P) Steveni and Dunlap , . 116 a 

pcoBl^; Phyalow and the . jOalllburton .. 65l 

probleini; Present-day . Armstrong .. .. IWn 

pcodaoti ; Content of zlno in some . Birckner . . 506 a 

products ; Dryers for . (P) Horst dS5A 

products ; Manufacture of : 

(P) Douglas, and Douglas Packing Co. . . 652 a* 

(P) Graham .. 110A*. 802 a 

(P) Pierson 62 a 

(P; Townseiifi 841 A 

products; Manufacture of flaked cereal . (P> 

Post, and Postum Cereal Co 160 a 

products ; Manufacture of from fruits and 

vegetables. (P) Welch, and Welch Grape Juice Co. 385 a 

products : Manufacture of milk . (P) Turney . . 150 a 

proflucta ; Manufacture of vegetable . (P) Oamp- 

boll and Glover 780A 

products ; Preserving . (P) Kern 611 a 

products ; Separating fibrous and non-flbroua materials 

in . (P) Oehrlng 842 a 

products ; Treatment of potatoes for obtaining — — 

(P) Dowding 267 a 

substances ; Manufacture of . (P) Gridley, and 

Minute Tapioca Co 596A 

substances ; Organic wltli 8p<iciflc action. 

Abdorhalden and Schaumann 052 a 

value of synthetic oils with glycerol replaced by 

mannitol. Halliburton and others 952 a 

Foods ; Anti-scorbutic value of various 361 r , 

canned ; Tomporuturo-timo relations during sterilisation 

of . Thompson .. .. flSlA 

Determination of chlorine in — — without incineration. 

Woltzol 61A : 

Determination of small quantities of load In . 

Warren 610 a 

Determination of sulphur in . Krioble and Mangum 840 a 

Hydrogen ion concentration of . McClendon 

and 8harn 840A ' 

Modified Benedict method for determination of sulphur 

In . Halverson 02lA 

Preventing formation of mould on . (P) Plalsance, 

and Balstou Purina Co 736 a 

Process for preserving fugacious components of i 

e.g., in making coffeo extract. (P) Hainor and 

others 875 a 

Refrigeration of (P) Dahl 788 a 

Report on work of Inspectors of for 1917-18, 

McFadden 60tt 

tinned ; Galaplezomcder for nmasurlng the pressure 

of gases In . Lo Roy 301 a 

Foodstuffs for human beings, cattle and other animals. 

or birds; Manufacture of . (P) Makin .. 25 a 

^Manufacture of the assimilable organic phosphorus 

compound contained in vegetable . (P) 

8oc. Chcni. Ind. in Basle 231 a* 

Manufacture of rich in albumlu from lupins. 

(P) Thoms and Mlchaells 697 a 

Modern methods of drying . Schmidt . . 884 a 

Presence of zinc in 416 r 

Preserving moist . (P) Gos. f. Volksnalirungs- 

mM. (P) 23lA 

Substitutes for tinplate containers for 384 a 

such as grain, flsii, etc, ; Sterilisution of «talo . 

(P). Chora. Ocs. llhcnania 842 a 

Value of fission products of liorn as nutrients and — 

Brahm and Znntz 302 a 

Foreign trade ; Boartl of Trade nfeinorandum on . . 297 r, 3I6r 

Forest products in Colombia . . * 468 r 

Forest Products Laboratory of U.8.A 416R 

Formaldehyde: Apparatus for producing . (P) 

Calvert 611 a 

Disinfection with , Practical cfiiclency of some 

substitutes for the permangnnnte-furmalln method. 

Pozen and Diot-cr 437 a 

Fixation of by enzymes. Bokorny . . . . 475 a 

-gelatin Jellies; Crystallisation phenomena in . 

Moeller OLsa 

Manufacture of condensation products of - with 

primary aromatic amines for production of azo dyes. 

(P) Nastukotf and Croneberg 37 a , 

New explosive from . Moroschl 55r)A 

•phenol condensation prodticis ; Con^)o^itlons con- 
taining . (P) Scott 647 a 

-phenol condensation products ; Manufacture of ; 

(P) Handy, and Pittsburgh Testing liRboratory 15lA 
(P) Potter, and Damard lAicquer Cf>. .. 834 a 

Photosynthesis of . KOgel 738 a 

Polymerisation of — by alkalis. Mannich . . . . 304 a 

Process for rendering wooden articles impregnated 

with capable of being glued with casein, (P) 

LuttaclUifbau BchUtto-Lanz 288 a 

solutions; Preparation of stable . (P) Eikan 

Erben Ges 786 a 

Substitute for the permanganate-formalin method of 

fumigailon with . Horn 231 a j 

Supposed degradation of starch by . Jacoby 608 a ! 

Supposed dlastaUo properties of . Salltnger .. 488 a 

vapour; Dlsiafeetton of seeds by , Thomu 474 a | 

FomaUa ; Nature of solatloiis of starch la and I 

qpMMtltattve ja-^vexalm of fOrmalUi'ftardi 1 

talo starch, m Kaafkaaan aad . . .. 608 a I 

l^htss; MuiuiholQxe of .. 766 a i 


Formic add; Manufacture of paper, cotton, wool. etc.. 

developing (F) Slkan Erbea Gee, . . . . 760 a 

Prsieifceor lasting^ hair of the nettle. DobblQ 2861 

as reaotloD product of slksB-eawdust fosSons. Mahood 

and Cable . . 666 a 

solutions; Dehydration of . Jones .. .. 862f 

Formosa ; Camphor production in 377 b 

Fortunella japonUsa seeds ; Patty oil of . Kobayashi 294 a 

Foundry work; Moulding sands for non-ferrous . 

Boswell 826 a 

Fourdrlnier machines. Ses under Paper, 

Fox skins; Dyeing red to silver fox shade. (P) 

WolskofT 869 a 

Fractionating column. Vigreux 200 a 

column ; Laboratory and its efiiclency. Robert 615 a 

France ; Casein industry in 298R 

Chemical market in 445 b 

Devastated factories of . Reid 228a 

Export of spraying mixtures to llOa 

Growth of chemical industry in 897R 

Industrial notes 478l 

Industrial outlook in 896R 

Manufacture of pharmaceutical products in , . . 186a 

Market outlook in for chemicals and dyes , . 32a 

Past and prospective progress in the iodine industry 

in . Gloess 000 a 

Position of chemical industry in 48da 

Present position of benzol manufacture in . 

Berthelot 042 a 

Reconstruction of iron and steel Industry in . . . 27a 

Vegetable oil production in Southern 311a 

Freezing animal substances. (P) Shaw 736A 

point determinations ; Use of in quantitative 

analysis. Fawsitt. 661 A 

point of solutions with special reference to solutions 

containing several solutes. Fawsitt . . . . 661 a 

Friction bearings ; Manufacture of . (P) Hanemann 911 a 

Static — - — , and lubricating pioi^erties of certain 

chemical substances. Hardy and Hardy . . 611 a 

Froth Imths. See Foam baths. 

Suppressing formation of when boiling liquids. 

(P) Wlrth-Froy 806 a 

Fruit ; Comi) 08 ltion of tlie mesocarp cells and their relation 

to the mellowing of . GrlelKd and Schftfer , . 596 a 

Dryers for . (P) lioyd 921 A 

Dryers for evai>oratlng , (P) Shepard, and Pacific 

EvaiM)rator Co. 511 a 

Drying : 

(P) Savy 841 a 

(?) Westerbeek, and N.V. “ Tochn6ma ” .. 166 a* 

Food valuo of by-products and refuse in preparation 

of beverages from . Honcanip and Blanck 300 a 

juice ; Manufacture of clear beverages from . (P) 

Utittingcr and others 842 a 

juice ; Prowss for preserving : 

(P) Gore . . . . 89 a 

(P) Kern 611 a 

juice ; Process for refining . (P) Ayres, jun., and 

Sharpies Specialty Co 804 a 

juice ; Use of hydrofluoric acid for preserving . 

Beythlou and Ponowitz 26 a 

-kernel cake. Honcamp 841 a 

kernels ; Stone and oils therefrom. Alpcrs . . 729 a 

Mechanism of preservation of in cold water. 

Bertrand 651 a 

Obtaining marmalades and jellies of liaving the 

natural aroma of the fruit. (P) Monti , , . . 960 a 

Preservation of ; 

(P) Ncy and Ncy 696 a 

(P) Van Dantzig. and N.V. Cbera. & Phann. 

Lab 266 a 

pre.Hcrvcs prepared In the cold without addition of sugar. 

alctihol, or antiseptics. Bertrand 510 a 

Fuel, artificial ; Apparatus for manufacture of : 

(P) Bowen 940 a 

(P) Schaub, and American Linseed Co. 619 a, 810A* 

artificial ; Manufacture of ; 

(?) Arkell 361 a 

(P) Brigham, and American Linseed Co. . . 709 a 

(P) Dalton 711 a* 

(P) Evans . . 619A 

(F) Goulding and Mead 626 a 

(P) Schaub, and American I.insocd Co, 621 a*, 711a* 

(P) Taylor 626 a 

(P) Twynam fl6A 

briquettes. See under Briquettes. 

burning apparatus. (P) Schutz, and Schuts Hawley 

Co .. 667 a 

Burning Inferior or anthracite in any existitig 

furnace or automatic stoker. (P) Bolzard .. 214 a 

Colloidal 166a, 849 a 

Bates 762 a 

Goodwin 218T 

oonsnmption of muffle kilns In enamelling industry, 

Vielhaber 862 a 

control in metaUvrglcal fomaoes. Hadfleld and 

Sariant., .. .. .. 771 a 

JBeononusing in furnaces. (P) Wattenoa . . 241A 

economy 867i 

eeonony 1 Brttlsli Amlatida oommlttM on — 1071 

ooonoMy^ind ooBtumptiotti la manufactun of inui aid _ 
•taci; Jt^ort on -r-— . Bone and oUien lOMi; 
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Furi-HMit. 

MOQMay in enpoU fmeiiod. Y*t«s 

economy in Oormna uon nod etoel toduitry of oconpled 
territory on loft bnak of the Khlne; Bepoit on 

present eUtiu of . Johns eiui Bants 880 r, 

economy; Beport of British Association committee 

on 35511. 

for explosion motors. (P) Teufer 

ttaely>^v1<]ed ; Drum firing for . Hermanns . . 

gus. Sef under Gas. 

gaseous; Utilisation of in commercial practice. 

types of gas-fired furnaces, and methods for their 

control. Kpworth 

Heating or vaporising liquid . (P) Burgess 

for internal combustion engines ; 

(P) Fayd'herbe . . 

(P) Mldgley, and Dayton Metal Products Co. 
for internal combustion engines : Manufacture of liquid 


PAOB 

nu 


763a 

764a 

887a 


C17a 

801a 


246a 

352a 


from sulphite- 


lai 

FAOl 


TMA* 

6041 


801a 

«21a 


454 a 


(P) Lopez 

iV) Spicer and Jackson 
lignin- ; Plant for preparation of — 
cellulose waste lyes. (P) Mttrbe 

Liquid : 

(P) Backhaus, and U.8. IndustrlttlAloohol Co. 

353a. 605a. 711a 

Ouiselln «6 a 

(P) Pearson and Sou. and otherij . . 072 a 

liquid; Apparatus for burning - (P) Griffith .. 60 a 

liquid ; Application of to heavy oil englneu. 

Wilson 47411 

liquid : Atomising and vaporising for burning. 

CP) Johnson 021 a* 

liquid ; Burners for . (P) CiuHe and Sellar . . 074 a* 

liquid ; Combined atomisers and btirners for . (P) 

Wlndle 803 a 

liquid; Smelting furnaces uslug . (P) Kushton 

and Hand , . , . 779 a. 

low-grado ; Drum firing for . Hermanns ] ! H87 a 

low-grade; Furnaces for (IM Hope .. soSa 

low-grade ; Production of steam from and a 

chemical works power plant. Parrish . . 234 t, 327t 

low-grade ; UtllLnatlon of . P.acon and Humor , . 102T 

Manufacture of ; 

(P) Oonvllle 808 a 

(P) Hamon . . . . ,q5A 

(P) Hughes and Lovell ! 49 Sa. 

(P) Marklc j28a 

(P) M:ey(‘rH 526 a 

Manufacture of . (P) Wagner, and Sternau aad 

, Co 800 a 

Manufacture of from coal-tar pitch and tlie like. 

(P) Pearson and Son, and others 072 a 

3£aaufacturG of — — ■ for oxploalon-motors or other coni- 

bufltlon engines. (P) Knottenlxslt .. dOU 

Manufacture of Infusible solidified liquid — (P) 

Poulton, and Sternau and Co 404 a 

Manufacture of from paper. (P) ICdwards . . 760 a 

Method of burning (P) Sohutz, and Schutz i 

Hawley Co 507 a ' 

Method of utilising In treatment of raotalg. (P) I 

Breaker, and American Incaudoscent Heat .. 541 a 
mixtures ; Production of exidoslvo — — - and operating 

internal combustion engines therewith. (P) Depjg; 709 a 

moist ; Producing gas from In furnaces, gas pro- 

ducers, and similar apparatus and slinultaneoiwly 
recovering by-products. (V) Thftberg . . . . 310 a 

Motor 35.1R 

motor-; .\pparatU8 for making — (P) Hull .. iooa 

motor- ; Manufacture of : 

(P) Ellis, and KIlls-Foster Co. . 891 a 

(P) 3IueJler 404A 

(P) Penhale .35 a 

oil- ; Burners for . (P) DowdfUi-SmltJi . , . . 755 a* 

oil- ; Determination of free acid in . Philip . . 940 a 

oil- ; Heat exchangers for use as heaters in installa- 
tions for . (P) Thompson and Brown . , 241 a 

oil ; Reservoir for at Itosyth 12eR 

oils ; Calorific values of various . Hllpert . . 525 a 

oils ; Determination of r^iloriflo value of . Philip 939 a 

oils; Low-temperature carbonisation In relation to 

smokeless fuel, power gas. motor spirit and . 

Bfarshall . 212 a 

Oils; Manufacture of . (P) Tinker .. 71 i a. 856a 

oils ; ilanufacturo of from crude oil. (P) Tinker 621 a 

powdered; Combustion of (P)Prudcn .. .. 619 a 

powdered ; Furnaces for burning . (P) Mann, 

and General Electric Oo 402 a 

powdered ; Beport on experimental use of for 

puddling furnaces. Simons 771 a - 

Preparation of in briquetted form for utilisation 

in carbonisation, gasification, and the like. J)a\ies 526 a 

problem in Brazil 48 r 

Pulverised ; ‘ , 

(P) Ekelund 129 a* : 

Grounds 122 r ■ 

pulverised ; Apparatus for burning . (P) Oadd . . 808 a 

pulverised ; Apparatus for feeding ; 

J P) Fuel Saving Co., and Wood . . 668 a* 

P) Eenkin , , , , 711 a* 

; Bibliography of . Goodwin ! . ! . 219 t 

PiMvufM in ofaMcal factorial. Goodwin .. ii6T 

fHjhrniW; Firittgwith- — or tha iace, (P) Waster- 
banr .. .. .. .. .. tooa 


Pnal'-ooMi. 

pulverised ; Fnmacas of staim ganaraton hr employ- 
meot of . (Pi Boblnaon , . . • 

pulverised ; Baganeraiive metallnrgloal fomacaa 'burn- 
ing . Soc. Anon, la OombuathHi Bationalte 

pulverised ; Use of in (umaoas of looomotiva staam 

generators. (P) Robinson 67aA 

pulvorous; Fumn(5« with mixing ohainber for 

(P) Von Porat. and BCotala VarksUdi Nyn 

Aktiebolag ,, ,, filfiA* 

pulverulent; Oombustlon of . (P) Soo. AttOff, Ln’ 

Combustion Katlonello 890A 

pulvenihmt; Foedlag . (P) Covert .. .. glU 

pulverulent; Feeillng devUvs for . (P) Kotala 

Verktttads Nyn Aktiebolag . . 668A*, 6314*. 8X0A^ 

pulvernlent ; Flri'-lmxeB for miming , (P) Fuel 

Saving Co 

research 

smokeless ; L<>w-teini)erature a»rl>onlsatloD In itdatlou 
to motor spirit, fuel oils, power gas. and — . 

Marshall 

Solid . (PI Bolssler 

sulphite- ; Streblcucrfs process of making . 

Mliller 

from sulphite waste lyes , . 

supplied to lK>ller furliaefs or Mu* like ; Drvlng — - 

(P) Wood . . ‘ . 

I'se of solid for power production. (P) Mlchle arid 

other.H . . 

waste; tkunbitHHon of . (P) EkstTbrn ,, 

waste : Gas pnMliiwis for — (P) Senior and Bates 

Fuels; Engineering problems In the utilisation of . 

Bneon and Hamor 

motor- ; Evaporation velocities and evaporation cutvi^ 

of . Dletorlch 244a 

Problems In the utilisation of - — Bacon and Uomor lOlT 

Treatment of to Improve their calorific value. (P) 

709a 

Fullers' earth. Her uudrr Earth. 

Fulminates ; Initial action of . Wdhler and Martin . . 

Fuiuaric acid ; Formation of -- — - bv fermentation of sugar ; 

Ehrlich .. .. 

Wehmer 50 a, 

Fume pipes ; Joint tor , (P) Fletcher 

Troalment of . (P) Gibbs and others .. 

Fumes ; Production of by ooinbuMtlon of mixtures of 

chemical substances. (P) B<*rgcr 

Fuugi : Destruction of wood and pulp bv , Acree ,, 

Process for culture of . (P) Ehrlich, and Con- 
sortium f, Elektrochem, Ind. 


404a* 

3t4A 


213a 

566a 

76«a 

832r 

81U 

484a* 

816A 

710A 


741a 

300a 

50Pa 

242a* 

670a 

655a 

677a 


Fungicidal copper j>r«^iirat ions ; Manufacture of . (P) 


920a 


Mond and Hebcrleln 

proiMjrtles of certain spray-fluids, llyrc and others . , 

Fungicides. (P) Chom. Fabr. FlOrahclin 

Chemistry of Burgundy mixture . Mond and 

Hei)orIcln 

Funnels ; Standardisation of glass — 

FutUumia olantica ; Latex from uncultivated aud its 

coagulation. Henry and Ammann . 

Fur skins ; Dyeing . (P) Lubarsky, and Hollander 

and Hon * . , 

Furfural ; Action of on phenols, Beckmann and Delin 

condensation protlucts of tannins and their use In tannin 

unalysls, Laulfiaana 379 a 

Determination of acetone, methyl aleohol, and in 

presence of each other. Prlngshcim and Kuhn 

Manufacture of . (PplUcard 

Use of in rubbtw analysis. Dubose 

FurfuroldH ; Determination of In bcct-sugur factory 

pnxlucts. GUIet 

Furfurosaus. See Furfurolds. 

Fumatx? dust; Blntcrlug - (P) Hchumachor .. 

flues ; Means for juomotlng or completing coinbusliou 

of gases in boiler , (P) Hassall 

fronts for solid or liquid fuel or both together. (P) 

Zulver and Hmitli 858 a 

gases ; Device for causing combustion of , (P) 

Brown, and Combustion Improvement (Jo. 
installations using product'r-gas ; Interpretation of 

analyses of waste gases from . Ostwald 

•lining materials ; Manufacture of . (P) Meyer, 

and Davison Co. . . . . . . . , 

-linings ; Manufacture of from dead-burned mag- 
nesite. (P) MoAnally 

•linings ; Protecting refractory . (P) Chappell . . 

Furnaces : 

(P) Batchelor 1 A, 461 A* 

(P) Crow and Schaffer 241A 

(P) Francart 706A* 

(P) Hachtmann 987 a 

(P) Hill and Watterson 986 a 

(P) Hinds and others 128A 

(P) Joubert .. 4494 

(P) Knox, and Blaw-Knox Co. . , 804 a 

(P) Peiter 9S6 a 

(P) BlchirdB and others 16 IIA 

<P)ai»?2 

(P) Robert! 603 a 

(PV Smallwood . . Xa. ^42A^ 647a, SSI 

(F) Stevens sOSa 

(P) Zalvir end Bmtth . . , , , . 70ftA<^ 

1% 


719i 

8434 

791a 

790a 

282ft 

835a 

898a 

0iOA 


877a 

658a 

782A 

38U 

043a 

61U 


1664 

492a 


405a 


579a 

OIU 
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ftinf 

ABoytaf — . tP) McOahwi l$8i 

Asneftlug 

iV) BaUy. and Electric Furnace Co 124 a 

<P) Beetnan, and Standard Fuel Engineering 

Co .. «41a 

(P) Lane 291a 

(P) Wood and oUiera 147a 


for annealiuK or lieat-treatlng. (P) Best 
for annealing metal bars, tubes, and the like. (P) 
llilbig, and HackethaM)raht und Kabelwerke . . 

for annealing metal pistes. (P) John 

.Arresting sparks and economising fuel In . (P) 

Watterson 

bagasse ; ttontrol and design of In the cane sugar 

factory. Gartley 


Blast ■ 


. . 540a 
872a. 728a 


(P) Wrightson 


(P) Bingham 
(P) Franklgnoul . . 

(P) Kennedy 

blast- ; Apparatus for charging 

and others' 

Blast in Belgium 

Blast- In Bengal 

blast- ; l)eBi(!catlng air for . (P) Ciimmcn . . 

, blast- ; Electric resistance furnaces for heating gases 

for . (P) Simon and Sarron . . 

blast- ; lleat-recuperntlng process and apparatus for 

. (P) Dovel 

blast- : Increased volatilisation of potash in duo 

to addition of salt to tlio ('barge. Bossitcr and 

Dingicy 

blast- ; Manufacture of iron of low carbon content 

In . (P) Thaler 

blast- j Method of blowing down and blowing out . 

(P) Dougherty 

blast- ; Operation of . (P) Weaver ami Gayley . . 

blast- ; Preventing gas exploHious in during 

temporary stops. (P) Dougherty 

blast- ; Process of recovering nitrogen compounds from 

-. (P) Haslup and Gilchrist 

blast-; Producing ferroBilkx)n in . (P) Johnson, 

Jun 

blast- ; Tuyeres of . (P) Miller ! ! ! ! ] . 

blast- ; Vbe of pulverised coal in . 

blast- ; lltlllsatlou of steel turnings in . Tripler . . 

boiler- ; Drying fuel supplied t(» . (P) Wo«mJ . . 

for burning powdered fuel. (P) ^funu, and (fcneinl 

Electric Co 

for calcining sodium blearlajiiate. (P) Hill and Wattei- 

son 

Oase-harUenlng . (P) Nettgens 

€!hannel . (P) Brand 

Charging steel melting or other - — . (P) Stein etCio. 

coal-llrcd ; llecovery of pota.sh from gases from . 

(P) Hoskins 676a 

Conatruetlon of : 

(P) llobcrts and Booth 660 a 

123a 


540a 

729a* 
231 R 
143R 
19a 

779a 

B27a 


370T 

504a 


641a 

290a 

641a 

629a 

80A* 

422a 

87r 

637a 

312a 

402a 

28Ca 

728a 

242a* 

720A* 


686A* 

97a 


611a 

803a 


540A 


(P) Robinson 

Construction of doors for metallurgical and like - 

(P) Nutt an(l Harvey 

Construction of , and firebricks therefor. (P) 

K under and Lapham 

Continuous ; 

(P) Smythe, and Smytho ( n 

(P) Wood 

Continuous for heating ingots, slabs, billets, bars, 

etc. (P) Rlcliards and Knnc 

Continuous reduction . (P) Kieliardson, and Swift 

^ and Co 489 a 

for converting energy of fuel Into force. (P) Wells aud 

Wells 754 a 

CradWo : 

(P) Davis and Twlgg 224 a 

(riwIStaras ; ; ;; ;; 

Crucible melting . (P) Basse und Bclve . . . . 

C^rudWe for meltlug metals : 

(P) Aitkcn 261 a 

(P) Parsy 580 a* 

oruoiblo ; Hocking - — . (P) Mathy 641 a 

Crucible smelting . (P) Tylor and Sons, and 

others 182 a 

Determining and indicating heat losses In and the 

constituent oloments of these losses. (P) Chopin 670 a 
D evices for indicating and regulating state of com- 
bustion In . (P) Alllata 

for distillation of coal, shale, and other like substances. 

(P) Anderson and others 810 a 

for drying, calcining and sintering powdered ores, flue- 

dust. etc. (P) Schumacher 

for oUecting reactions between one or more solid sub- 
stances and one or more gaseous substances; 

Stirring device for . (P) Carlson and others 562 a 

Electric ; 

(P) Blbby 424 a. 588a* 

(Pj Booth, and Booth-Hall Co. . . 1601, 469i 

(P) Boving 20 a* 

(P) Cadweli. and Electric Hallway Improve- 
ment Co * . , , . 292 a 

* <P) Clawson . . 687 a 

(P) Colby, and Westlnghouse Electric and 
^llaniif^uriDg Oo. .. .. W7A 

' Q^ Oolbyr •pothers .. .. W7 a 

OH OoliQiirftM Qenend Bleetrie Co; Ma 


886a 


423A 


yorsAcee—enni. 

Electtic--coRf. : 

(P) Orotby 


MOB 


827a i 
183 a i 

1 

241a I 
433a ! 


^ ..8701 

(P) Dyrasen 912 a 

(P) Fitzpatrick and others . . SSOi 

(P) Fleming 830 a 

(P) General Electric Co. . . 588a* 780a*. 870a* 

(P> Grammont 80 a 

(P) Gray 880 a 

(P) Greaves and Ekhells . . . . 469a, 605a* 

(P) Greene 425 a 

(P) Hechcnbleikner. and Chemical Construc- 
tion Co. 842 a 


(P) Hoyle and Fawcett 
(Pi Hutchins, and (iirbonmdum Co. 

(P) Industrial Electric Furnace Co. . , 

(P) Keene 

(P) Lawton and Hampton 

(P) Marriott 

(Pj Crucible Co., and Spelrs 

(P) Rennerfelt 

(P) Hondelli 

(P) Howand, and New Jersey Zinc Co. 

(P) Sahlln 

(Pi Simpson and Sroufc 

(P) 8oc. Electro-Mctallurglquo Francaise 
(P) Teixclra . . . ! . . . . 

(Pi Von Schlcgell aud Fletcher 
(P) Watson and Co., and others , . 80 a, 

(P) Wcidenthal, and Herron ()o 

(P) Wright and Wright 

electrics ; Application of to industrial processes. 

Ktchells 

Electric arc : 

(P) Blbby 

(P) British Tlmmson-Houston Ck)., and Ash . . 

(P) Coates, and Wutfiud Electric and Manu- 
facturing Co 

(P) La Coiu-, and Norsk Hydro-Klcktrlpk 

Kvaolstofaktleselskab 

(P) Renncrfolt 1 ! 

(P) Wlclgolaski 

Electric arc with auxiliary heating by moans of 

Induced currents. (P) Maschlnenbau Anstalt Hum- 
boldt 

Electric arc nu'lting - — . (p) Westdeuts. ThomaV- 

phosphat-Werke 

Electric idast . (P) Bibby and Boving . . ] ! 

electric ; Change-over switch lor . (P) Campbell 

electric; Charging apparatus for . (P) Moore ., 

electric; Coating eicctrodi's for . (P) Mott, aud 

National Carbon Co 

electric; Commercial testing of meialliirgical — 

St. John 

electric ; Control of : 

Hill and Fleming 

(P) Howard 

electric; Control apparatus for ' ; 

P) General Electric Co. 

(P) Winne, and General Electric Co. 

electric; Control of |)owcr absorbed in . (P) 

(low and Campbell 

electric ; Crucible - - heated by means of multi-phase 
electric current. (P) A.-G, Brown, Bovori & Co. 

electric; Design of — Go.srow 

electric; Electrode holder for . (?) Spear anti 

Jackson, Ltd., and xMarrioit 

electric ; Electrodes for . (P) Sejournot. and Soc^ 

Electro Mctallurgl(iue Francaisc 

Electric for experimental work. Fitzgerald and 

Moyer 

eh'.ctrlc; Extraction of zinc in . (P) Berglund . . 

Electric for fixation of nitrogen. (P) Scott and 

Howies 

Electric for fusing metals. (P) Thomson . . ! *. 

Electric for fu.slng metals contained In crucibles 

(P) Thomson 

electric ; Gas supply for counter-current . (P) 

Slioeld, and Armour Fertilizer Works 
electric; Granular carbon resistance for deter- 

mining fusion point of coal ash and firebrick. 

Ixrvojoy 

Electric heating and melting . (P) Stobie *. *. 

electric ; Improving the conductivity at the joints of 

electrodes for . (P) Kayser and Macdonald . . 

tlectrlc induction : 

(P) BOckman 687 a* 

(P) Brophy 870^ 

Electric induction having unidirectional circuJatioD. 

(P) Wyatt, and Ajax Metal Co 687 a 

Electric induction - — using hlgh-freciuency currenta : 

(P) Ajax Metal tk)., and Northrup 225 a, 225a*, 376a 

Northrup 292 a 

electric ; Introduction of into foundry practice 

Moore 

Electric iron and steel . Blbby ! . 1 

electric ; Laboratory . (P) Pfanstlehl, and Plan- 

stiehl Co 

electric; Manufacture of artificial abrasivea in 

Brockbank .. 

electric; Mumfacture of carbon-free altoyz in — 

Nortiu^ .. ,. .. .f 

elwWo; Maamtaoture of eloctrodeft fbr — m 

- .. .. , ,, «7a. 


.. 68dA 

. . 648a 
.. 642a 
.. 687a* 
.. 830a 
., 687a 
.. 686a 
.. 900a 
686a, 880a 
. . 542a , 
.. 160a 
.. 160A* 

. . 160a 
911a 
830a 
876a 
780a* 
543a 
372a 

876a 

830a 
830a 

686a 

377a* 
329a* 
424A 


046A 

831a 

867a 

952a* 

831a* 

830a 

866a 

376a 

204a 

688a* 

644a 

425a 

543a 

780a 

587a* 

870 A 

828a 

467a 

469a 

643a 

64SA 

912a 


542a . 
644A* ' 


225a 


420a 

466a 

80a 

4d8k 

.77^4 



STOIBCr 1N0KX. 


139 


a76A 

044A 

829A 


823a 

294A 

044A 

779a 

639a 

146A 

643A 
422A 
82 1 A 
905a 


424a 
467 a 
368a 
4 70 A* 
291 R 

149 a 
293A 


nai 

efaMtrie ; IfaftwfiwtoM of pxoteoiivo KboAtha for CArboa 

oteetrodat, putlculony thooe nied in . (P) 

Goa. fftr Toorrcnwrlttna 877 a 

oloctrio; lUanfACture of 8iUcouMnang«neso la . 

KIttgh 688A 

olOctrlc ; Monufocture of steel in : 

(P) Benjamin 779 a 

(P) Stoblo 503A 

electric; Mechanism for regular I uk elmrodos oi • 

(P) Turner and Walker 46 a* 

Electric melting : 

(P) Bally and Coix* 687 a* 

(P) Schmarjo 543 a 

(P) Shlpton 827 a 

Electric m^llurgical . (P) Moore . . 372 a, 543a 

Electric . and method of operating them; 

(P) Harbeck and Norton 

(P) Mooio 

electric ; Mounting of dcctn)de,'» of . (P) Gow . . 

Electric muffle for heat treutiiicnt of steel. (P) 

Jones 

electric; Polyphase . (P) Shoeld, and Armour 

FcrtilUer Works 

electric ; Proct^iw for charging closed . (P) 

Bowlachc ElektrirlUta-A.-G. 

electric ; Process of making iron and steel In . (P) 

Humbert 

Electric radiant roaistc^r for zinc distillation. 

Fitzgerald 

electric; Kegulator for . (P) Smith 

Electric resistance (P) Collins, and tJeueral 

Electric Co 

Electric resistance — — for heating gases for blast-fur- 
naces. (P) Simon and Sarrori 
Electric roslstauco heat-treatlrjg — . Clark . . 

Electric smelting . (P) Industrial Electric Purnace 

.Co 

electric smelting ; Eliminating carbou dioxide and 

oxygon in . (P) Tliomson 

Electric for smelting ores. (P) Uookwalter 

electric steel ; Current economy In . ilartig 

Electric in tho steel industry 

electric stcel-makiug ; Eadlographle exaiuinutlon of 

carbon electrodes used in . Uadtteld and 

Main 

Electric steel of new type. Sahlln 

Electric steel refining . Ulhhy 

electric; Supply of energy to — . (P) Travis 

electric ; Symp(>slum on . . . 

cloctric ; Temperature control apparatus for , (P) 

Collln.s, and Ocnornl Electric (!o. . . 

electric; Temperature imltoriiilty In . Fcrgus<m 

Electric - — aud transformer for n*(' therewith. (P) 

Berry 

electric ; Treatment of copin r spehs in . Papon- 

cordb 

Electric for treatment of ores and mineraLs. (P) 

Jlechenbleikiier, and Southern Eleotro-Chcrnlcnl 



electric; Use of - - for Improving tho quality of 

grey iron. Elliott 

electric ; Water-cooled cloctroUe-lndders for . 

(P) Kayser and lloblnson 

Electric zinc . (P) Hurler • • 

Electrically heated with vertical Hhait. (P) 

Bogo 

Electro-converter — — aud mamifacturc of steel 

therein. (P) Sarron and Simon 

Enamelling . (P) Boland 

for evaporators, (P) Clarke 

or flues ; Device for usi' with to enuhh? prt)gr(!HS 

or coDditioii of combustion to be ascertained. 

(P) Hlntze 

for forging, etc. (P) Smallwood . . 

Oas and air reversing valves tor steel melting and 

other . (P) BlehurUs and Kano .. .. 4 oA* 

Oas burner for . (P) Smart, and Standard Oil Co. 

of New Vork 1®^^ 

gas ; Control and regulation of ojinbustlon in -• — . 

(P) Alllata aiOA 

Gas-flred : , . . , 

(P) Smecton- Wright Furnaces, Ltd., and 

Wright 489 a 

" (P) Smeeton- Wright Furnaces, Ltd., and 

others 

Oaa-flred roasting . (P) Donnorsmarckhutto 

Oberschies. Elsen- u. Kohlenwerke . . . . 641 a 

gas-ftred ; Types of and methods for their control. 

Epworth 017A 

Oas-heatod : 

(P) King and others 347 a 

(P) King, Taudevln. and Cregson, and others 669 a 

(P) WalTwln _ . . »7 a 

-Gas-heated crucible and like . (P) South Metro- 

poliUn Gas Co , and Cliandler . . •• 827 a 

Oas-regulating valves for . (P) Simons and Evans 754A 

of gas-retort settings, coke ovens, muffles, and the like ; 

Method and means for . (P) Masters, and Qlb- 

bons Bros., Ltd. .. .. •• •* 246 a 

lor generation and combustion of producer-gas. <P) 

Grooott.. 

4Mai» •. Bh iwktor Ola«t ■ , ^ 

let Imol trcolmcnt. ^ *• •• W2 a* 


PAQB 


Fnmaoet— 

for beat treatment of xnetalt. (F) Walter 
for heat treatment of ateeL (P) Fohronwald . . 

Heating, annealing, welding, and like , (P) 

Kichards and Kane 

for heating artioJes or pieces. (P) Allln and Auguat . . 
for heating bars, shells, nic. (P) Smallwootl . . 
for heating blooms, ingots, and the like. (P) Son. 

Frang. d'Kxpiolt. do Fours 8p6ciaux A ifaute 

Teinperaluro .. fl86A* 

for heating granular or powdered material, (P) 

Baumann 

for heatlug metal articles and other like uses. (P) 

Gibbons Bros., and Masters 

Heating with romo\ «blo heartl»s, (P) Sou. Anon, 

Ital. Ansaldo d: Co 

for heating and treating articles. (P) Smallwood .. 

Hlgli-tcmperaturo — with oxidising atmosphere. 

PckImus 

Introix'gcncrntlvo - . (P) Sehutz, and Schutl 

Hawley t>> 667A 


109A* 

147A 


778a 

177a 

502a 


750a 
182 a 




otlier iMhilea. iff 




468a* 

4U 

19a 

669a 

372a ' 


760a 

4S8a 


800a 

706a* 


449A 


(P) National Lead Co. 


826a 


la'ad smelting - 
and tho like ; 

(P) (bIomtK> and others 
(P) Francait 

I.lquld-fucl ; 

(P) lUirdon and others 

(P) Wright 

Llqiild-fiul for nu'ltlng brass. (I*) Burden 

Liquid-sealed for heat treatment of metals. (P) 

Bolton 

for low-grad*' fuid. (P) Hope 

for manufacture of glass and like purposes. (P) Kltson 
Material conveyors for — — . (P) Cram, and Ferguaou 
Furnace (Jo. 

Means for eoutrolllng temperature in . (P) 

Freeman 

Means f*jr prevent lug or consuming simiko In , 

(P) Jiuelin 

M«^chunical roasting , (P) Grbndal 

Melting . (P) Mucklo, and Case Manufacturing 

Corp 

Melting with eruclt'les of quartz or quartz-giass. 

(P) W’(‘stlnghous(' MetallfaUen-GIUliInmi^nfabr. . , 

Melting for easily oxidised metals. (P) Jlclmsoth 

u. Vollmer 

for melting glazes and materials of similar nudting 

IKjlnt. (P) It less 

for molting hiad ami other soft metals and for other 
purf»o8*'s, (P) Mortcit 

Melting and |K»uring -. (P) Kormutt .. 
for nu ll log ste* l, lr(»ii, or the ilk*', (P) Hoc, Frani;*. 

d’Kxpl*)it. *le F(»urs Speclaiix it Haut** Tein|>orature 
for inidting Ht*'el and other metals, (P) Hull aud 

Bailey 

Mf'tal-heatltJg . (B) Itoekwell, aud Itoekwoll Ck>, 

M*qul!uiglcal - 

(P) B*)r*'lu'r(.)t, and New Jersey Zinc Co. , , 

(P) Krulund, an*l Doehler I)l<? (Jasting Co. .. 

(P) Htahlllmentl '* Blak ” PoucJuiln .. 

(B) Zohel .. 

nu'.tailurgleul ; Fu*d ('ontrol in - — , Ila*!!!*^ and 

8arjant . . 

metallurgh »l ; H*‘ating of - ~ , Lec<»cq 

metallurgical ; binlng for - (P) Ely 

m(.‘taliurgl*'ul ; Pneumatic apparatus for (X)nvoylng 
materials to - - . (!’) Wcstly, an<l ^Hulitelma 

Aktii'holag 

metallurgical ; Ewds for . {V) Grlfflii . . 

Metho*! of oin;rutiiig0BUperiH)sod liearth . (P) 

Carlson 

Muffle — 

(P) HuGhlus 

(P) Torsell 

Muffle - — for roasting zinc hb-nde and other sulphur- 
ous ores. (P) Homin* 1 

Oll-flred glory-hole and llk*j - -, (P) Burden’s, 

Ltd,, an<f Burdon 

Oll-llred au*l lnji*tor burner therefor. (P) 

Braysbaw Furnuces and T*)ols, Ltd,, and Brayshatr 
Open-iiearth — : 

(P) Downs 

(P) Griggs 

(P) Hlrd 

(P) Miller 

opeu-hearth ; Action of Iron oxides on structure of ^ 

add . Whlteloy and Halllmond . . 349B, 772 a 

opeu-hearth ; Basic refractories lor , McDowell 

and Howe 

open-hearth ; Construction of roofs of . (?) Gorsoa 

open-bcartb ; Furnace ends of . (P) Stein ot Cie, 

opcn-liearth ; Shortenlug tlio treatment period *" 

. (P) Mathcslus 

Open-hearth smelting . (P) Topham 

Pressure - — . particularly for use in syntheeis oi 
ammonia. (P) Moxtod and Umitb . . • * 

Producing gas from moist fuel in and slmul- 

taneottsly recovering by-products. (P) ThlU>etg 

Puddiiog . (F) Charles and othem 

Puddling, reheating, and slmiUr metallurgical 

(P) Cliff . . . . .... 

PiiddUng; Bejport on experlinentol Qte of 

tor Yw f »*d ItoM# 


6UA 

164a 

614A* 

807A 

604a 

372a 

808a 

824a 

49U* 

lA 

:H2a 

78a 

H7a 

422A 

OlOA 

904a 

04iA 

183A 

726A 

290a 

117a 

B08A 

78a 

640a 

U6A 

771a 

S27a 

78a 


644A* 

«28a* 

164a 

. lA 
318a 

d73A 

4U 

SOSA 

641a 

961a* 

8?8A 

641A 


464A 

604a 

728a 

428a 

728a 

62i9A 

% 

■ S7U 
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ranuio«»-4Pfif. 

PyrttM . (DBnwq., .♦ •> •* 

Itooapenitlve of new type. Eoiciih»in and 

UMul-Pryor .. 204 b 

Becvperftton for . (P) Smeeton-Wright Fur- 

naeee. Ltd., and others .. •• 

for redoclng ores. (P) Jones, and New Metals Process 



for reducing tungsten trioxide. (P) Pfaustlehl, and 

Pfaostlohl Co 148 a 

Ecductlon . (P) Bally and others .. 201 a 

for refining zinc. (P) Nestmann 19 a 

Refuse*de#trucUir . (P) Tvcask . . 698 a* 

for rO'fusing and refining metals. (P) Glton , . 224 a 

Ilegonoratlve : 

(P) Bally and others 128 a 

(P) Duncan 04 a 

(P) Stovona 84 a. 276a 

Eegcneratlvo gas-fired - — -. (P) Davis and Twlgg 209 A 

regenerative ; Oasreverslng valves for . (P) 

Knowles 568 a* 

Jtegeneratlvo metallurgical burning powdered 

fuel. (P) 8oc. Anon. La Combustion Kationelle &04A 

Jlegencratlve or recuperative gas for heating or 

melting metals. (P) Harvey Gas Furnace Co,, 

and Harvey 540 a 

Regenerative for reheating metals or smelting 

ores. (P) Brooks 641 a 

Regenerative of the soaklug-pit type. (P) Stein 

et Cie 779 a 

Regenerative tipping . (P) Aubert .. 224A. 623 a* 

Regulating atmospheric conditions In , (P) 

Wood - . . 803 a 

reverberatory; Construction of roofs of . (P) 

Carson 504 a 

Reverberatory for melting metals. (P) MelncI 868 a 

reverberatory ; Treatment of ores and metals in . 

(?) Carson 874 a 

» Roasting . (P) Gould 951 a 

roasting; Air-cooled rabble-arm for mechanical . 

(P) ErzrOst Oes., and Walrarath 8e8A 

roasting ; Mechanical feeding . (P) Qrondal . . 290 a 

roasting; MulBed chambers suitable for use as . 

(P) Harbord 372 a 

for roasting ores. (P) Martin and Richards .. ;. 327 a 

for roasting ores and the like, (P) Cortese .. .. 19 a 

for roasting ores, e,g., yellow ochre. (P) Goldthorpe 

and others 330 a, 869a* 

for roasting pyrites and blende ; Mechanical . 

Schefezik 949 a 

roasting; Shaft for . (P) Fowler, and General 

Chemical Co 226 a 

Rotary 

(P) Aubert lA 

(P) GalT ncy, and Potash Extraction Clorporatlon 886 a 

Rotary for carburising and case-hardening: 

(P) Garbutt 867 a 

(P) Garbutt, and British Carbonizing Co. .. 372 a 
shaft- ; Device for continuously discharging - — 

(P) Candlot 760 a 

Smelting . (P) Poulson and others .. .. 685 a* 

smelting; Liquid fuel — . (P) Rushton and Hand 779 a 

Superpo^-hearth for continuous roosting of 

sulphide ores and the like, (P) Dohet .. .. 779 a 

Tempering . (P) Carlisle and Harbord . . . . 19 a 

Temporary repairs to open-hearth and like . 

<P) Griggs 040 a 

Thermal conductivity and specific heat of refractories 

used Ilf construction of as basis for thermo* 

technical calculations. Czakd 634 a 

Tilting . (P) Stein et Cie. 224 A 

Tilting mechanism for crucible smelting par- 

ticularly applicable to the llp-axi.s type. (P) 

Tylor and Sons, and others 226 a* 

for treating articles. (P) .Smallwood 706A* 

Tunnel . (P) Bigot 769 a 

for use In rendering metals articles non-oxidisable. (P) 

Mate and Roiirkc 640 a 

Valve for steel-making . (P) Smith, and Wellman, 

Beaver, and Head. Ltd 011 a* 

with vertical retorts for zinc distillation. (P) Siegel 

and Thede 225 a 

Vertical sine . (P) FlechtI 261 a 

Zinc retort . (P) Jones and Metallurgical Co. of 

America 79 a 

FUfi; Maohlno for dyeing . (P) Dickerson, and 

Hollander and Son d98A 

Foiiog temperature of materials; Apparatus for ascer- 
taining the . (P) Olsson 799 a 


G 

Oalapiexometer for meitsuring pressure of gases in tinned 

foods, Le Roy 301 a 

Oalena ; Manufacture of sulphuric acid from . Gold* 

mann 251 a 

Oallhim; Oompreasibiiity and density of . Richards 

and Boyer 224i' 

ExtMotlon of from sine oxide. Fogg and Jamei 639a 

Purtfloatki of by electrolyila. Richaids and Bover 224a 

BotiiMte method foB^paratlon and estimatloii at 

when aiaudawir irith ilno. jPonter and Browning 922 a 


riov 

Oalllttm chloride ; Purillcation by rablfmation. and analysis 

of — . Ekhards and others . . 22U 

Oallocyanlncs. See under Oxaslne dyestaiTs. 

Oallotannio acid; Mutual Influence on electrolytic con- 
ductivity of boric acid and in connection with 

composition of tannins. Bdeseken and Deems . . 506 a 
j Galvanic batteries and cells. See Electric batteries and ceils. 

i Galvanised Iron ; Removing the coating from . (P) 

j Kramer 820 a 

1 sheet Iron ; Resistance of to rusting, SchlOtter . . 256 a 

! Galvanising; Dry — . (P) Ward, and Ward Nall Co. 

I 327a. 828* 

I process for hollow bodies, (P) A.-G. “ Weser ” . . 586 a 

processes ; Obtaining by-products from waste flux 

from . (P) Sanders 147 a 

Galvanoplastlc method* and apparatus. (P) Merritt, and 

Copper Products Go. 291 a 

' process and product. (P) Merritt, and Copper Products 

i (k) 291 a 

j Gambia ; Trade of in 1917 . . . . . . 216K, 298 k 

1 Garbage ; Apparatus for extracting grease and oils from 

1 . (P) F^gerton 295 a 

i disposal ; Metlxxl of . (P) W'ullace and Prescott 598 a* 

j Extraction of fats, oils, and other greases from ■. 

(P) Cobwell Corporation S71 a* 

j and the like ; Extracting values from . (P) Well?, 

I and Cobwell Corp. . . . . . . . . 668 a 

j Manufacture of pulp and paper from , (P) Puttaert 


I Gob absorption ; Chemical apparatus for - , (P) Hart . . 348 a 

■ and alr-mixlng apparatus for producer or suction gas 
} generators and like purposes, (P) .Sharp and 

Preston, Ltd., and Docking 711 a* 

analyser. (P) Kemp 6C5 a 

' -unnly.sing apparatus : 

{ (P) Aktiebolaget Ingcniorsfirnia Jlgnell 

1 270a, 006a, 744a 

! Freyrauth 928 a 

I (P) Rohde, and Aktiebolaget Egnell . . . . 482 a* 

i (P) Wener, and Svenska Aktlcl>()lnget Mono 58 a 

! ■analy.slng apparatus ; Means for fixing the zero lino of 

(P) Rohde, and .Svenska Aktiebolaget Mono 849 a* 

analysis by absorption with solid substanees ; Appara- 

1 tus for . (P) Strache and Kling . . . . fiOA 

j -analysis apparatus ; Automatic . (P) Fries . . 6C5 a 

j aiuUysia ; Bubbler for — Burke . . . . . . 58 a 

i analysis ; (Complete . Smitli 888 a 

i analysis; I'se, of copper oxide for combustions In - — . 

Ott 2C9 a 

i Apparatus ; Gus-dlverting valve, of the rotating type, 

for use with . (G) De?iipster and lto«Jger .. 310 a* 

Apparatus for generating ln)m vegetation. (P) 

Pfeifer, and Straw Gas and Creosote Distilling Co. 4y5A 
Apparatus lor manufacture of — from carbonaceous 

substanccB, (P) Fehn 809 a 

i Apparatus for washing and collecting - -. (P) Her- 

mansen, and Sandusky Cement Co. . . . . 66 a 

asphyxiating ; Manufacture of . (P) Sernagiotto 

and Orsl . . 562\ 

bugs or containers and sluHits applicable therefor ; 

Manufacture of . (P) Dreyfus .. .. 406 a 

! Benzol recovery from . Berthclot .. .. 615 a 

blast-t'urnuce ; Electrical cleaning of Gellcrt . . 637 a 

I burette. Nlcolanlot and Provost COOa 

burner for furnaces. (P) Smart, and Standard Oil Co. 

of New York 166 a 

burner ; Regenerative effect as influencing tlio lighting 

efficiency of tlic inverted incandescence , 

Thomas 168T 

burners ; Atmospheric — -. (P) Weyman . . , . 245 a 

-burning apj>aratus ; .Apparatus for preventing e.v- 

! plosions in . (pj General Electric Co. .. 278 a 

i -cleaning apparatus : 

(P) Froyn, and Froyn and Co. ... .. 809 a 

, (P) Liversedge and Davidson S09 a 

(»al' ; Action of on trees. Wclimcr . . . . 332 a 

coal- ; Analysis of . Buckley and Sinnatt . . 889 a 

coal- ; Benzol in . St. Claire Dcville . . . . 672 a 

coal- ; Determination of calorific value of by means 

of the Junkers gas calorimeter. Buntc and Czakd 890 a 

cool- ; Determination of total sulphur In . Hirscb 707 a 

coal- ; Direct recovery of pitch and tar oils from crude 

i . Eramlnghaus 492 a 

coal- ; Extraction and recovery of vaporous and gaseous 

constituents from . (P) Lessing . . . . 6 a* 

I coal- ; Generation of in retorts. (P) Walster and 

Walster 35 a 


coal- ; Hydrocyanic acid as the most detrimental con- 
stituent of in its action on plants. Wehmer 332 a 

cool*; Method of stripping the illumlnants from and 

of purifying by means of charcoal. (P) Soddv 852 a 

coal- ; Mixtures of blue water-gas and . Randall 989 a 

coal- ; Price of 460ft 

coal- ; Purification of : 

(P) Adam S66a 

(F) Berlin-Anhaltische Masdilnenbaa A.-O. . . 566 a 

coal- ; Purification of from hydrogen sulphide. 

Schumann . . . . . . 277 a 

coke-oven ; Ammonia, tar. and benaol leoqvery projoeM 

for . (p) Becto. and Koppen Oo. .. .. 620A 

eoke-oven ; Ammonia laa tar recovery prooem lor 

(F) Von Admi^ nod Koppttl w. .. 620 a 
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eoke-oven ; Dlteot teoovery of pitch and Uur oUs fioni 
crodo '■■■' — . EnuBingnaus 
ooko^>v«i ; EffocU oi ammonia reoov*6ry from — 

amtth . . 

ooke*ovM; SemMlnwt process of treating . (P) 

Pielte, and Soc. yranoo- Beige do Fours k Coke . . 
cokeK)von; Skinningrove surfaco-oombustlon boiler 

for . Bono and Kirko 

Coke*ovon for town supply 

ooko-ovon ; Utilisation of for town use . . 

ooke-oven ; Washing light oil frootlons from - — , 

Bchreiber 

ooke-oven; Waste liquor from atumoula recovery 

fyoni . Mursson and Woldert 

Combustion of . (P) Maxon . . 245 a. 

cooling. Becker 

Cooling, cleansing, and filtering devices for . (P) 

Smith 

for cutting and welding purposes. (P) Harris . . 

detector. (P) Nobles and Russell 

dissolved in liquid ; Production of an absorbent storing 

mass for . (P) Dalon, and American Gas- 

accumulator Co. 

Distribution of heat. light, and motive power by 

Clerk 

Effect of inert oonstituentJi on olll< lency of town’s . 

Lessing 

from clcetrio storage battcrlefi ; Utilising . (P) 

Dodds, and Flannery Bolt Co. 

Electrical precipitation of tar fog from - Davidson 
engines ; Manufacture of nitric oxblc In . (P) 

Gerliardt 

cvolvctl In a chemical reaction ; Apparatus for measur- 
ing the volume of . Nlc*olar<l(»t and llob4*rt . . 

-fired boilers ; Burners for . (P) Klrkc . . 

flow ; Differential pressure meters for measuring - . 

llodgson 

flow nu‘t,<!rs for simill rates of How, Benton 
fuel- ; ApparatUH for gciicration <if • from im un- 
desc<*ut cartK)naceous material for us<' in liUcnial 
combustion engines. (!') Parker and Goldsehmid- 
Abruliams 

fuel-; Efilelency of different kinds of Industrial 

Dolcn-sky 

fuel-; Manufacture of — . (P) Freuler 

fuel-; Treatment of w)ntulning hydrogen sulpldde. 

(P) lycamon 

furnaces. See under Furuac('s. 

gangrene organisms ; AceUtIdehyde as Intermedf.ite 
pro<Ju(rt in fermentation of sugar, mannitol, and 

glycerol by . Neuberg and Nurd 

generators ; Kit ctrolytlc - . (i’) Levin . . 20 a*. 

generators. See aho (Jus produeers. 

Heavy oil for Irenzol extraction from . St. Claire 

Dcville 

Hygiene of eleetrieity and - for lighting. Hldeal .. 
Illuminating- ; Furnaee for prrKiuetittn of - — . (P) 

Straasmann . . . . . . 

Illuminating ; Manufacture of isiwer gas, eoke, and 

. (P) Muhlert (178 a, 

illuminating; Recovering hy-[ir(Mluets of (P) 

Fulwoller, and United (Jns Improvement (.'o. 
illuminating ; Slmultantxms product ion of water-gas In 
manufactme of - in eonti/iuous vertical retorts. 

(P) Blrkholz 

industry; Coal conservation as aided by the 

Clerk 

industry ; Po.sslblc developnients in tin; . 

Wlgersma 

Influence of auality of on elfl<-Iency of gjis-maiitle 

lamps. McBride and others 

liquor; Manufacture of ammonium salts from in 

small gas works : 

Fileso 

Helneken 

liquor ; Metluxl and means for tn atnient of , (1») 

Croft and others 

^ liquor ; Simple apparatus for prmlutilon of ammonium 

salts from - In small gas works, thdneken . , 

liquor works ; Report on - by the Alkali Insisietor 

Ix)W grarle . Cranfleld 

mains of coke ovens and tiie like ; Means for n^guluting 

pressure In . (P) Hlnum-Carvcs, Ltd., and 

Preston 

mains and services ; Interim rtixjit on internal cor- 
rosion of 

‘ mantles. Se-e under Incandescence. 

Manufacture of : 

(P) Brousson 

(P) McKee 

(P) Simpson anil Hlslop, Jun 

(P) Wilcox 

Manufacture of ammonia and from coke dcrivcil 

from low-tempcrature carbonisation. (P) Limberg 
Manufacture of — - from coal dust or /and the like. (P) 

Corthesy and Castelli 

* Manufacture of coke and . (P) Wilcox . . 

Manufacture of combustible . (P) Pickard and 

Dobsod 

Manufacture of combustible from carbonaceous 

material. (P) Palmer 

Manofai^ure of oomtrastibie from sewage. (P) 

Flicker .. .. V, »» .. «. . 

, «. .. 


Oaa-~ro«il. 

Manufacture of from moist in furnaces, gas 

producers, and similar apparatus, and aimtil* 
taneousty recovering by-products. (P) Thfiberg . . dlfia 

Manufacture eff from sewage sludge. Hdnig . . filTa 

Manufacture of In vertical retorts. (P) dadtson* 

and WocmHiaII add Duokham, Ltd. .. .. 940 a 

Msnnfai'turo of from water or oil. (P) Ansahlo 

I’o i , fifiOa 

Manufacture of from wood. Sander ,, . . 8 Ma 

Manufacture of from wood and peat. Ott . . 816 a 
M anufacture of - from wood during the war . . . • 

-mask abaorbenta. Lamb and others . . . . . . 497 a 

-mask fabrics ; KiTect of oxi)o»urft to wnatlicr on rubber 

. PeiToU and Plumb .. 409 a 

-n\Aftks and ai>sorbents ; Mcthoils of testing , ^ 

Fleidner and others 51U 

-masks ; Cimn'oal for . .. mh 

-masks ; Protedlou afforded by against ludustrUI 

gases. FIrldncr ami others OOtA 

-masks ; Use id Army in atmosplunea c'ouUInlng 

sulphur dloxldo. Floldner and Kais .. .. 

-masks ; Utw'S of llgg 

Means for supplying in a more or less flnelv divided 

staU< u^ sewage, etc. (P) Jones, and Jones and 

Attwood 790 a 

natural ; Analysis of And calculation and api'ii- 

eaflon of results. Anderson 81 6 a 

natural ; (‘bloiliiHted hydroearl>ons from . . . 329R 

natural; Determination of gasoline In . Kling 85fiA 

natural ; Manufaeture of eurt)on- black fhmt . 

(1*) Zimmers ami otlars 047A 

natural ; iTeparaMon of eurlnut t<'tiuehlorld(\ ehloro- 
foim, and liexue])loroelbune from - Jones 

and Allkon 699 a 

natural ; Recovery of giiHollne from . (V) Merriani 6fi7A 

natural ; Rewvery of gasoline from l)y ('oinpreaston 

and refrlgerntjon, I tykiMua . . , . . . 99i 

natural; 'resting - - for gasoline content. Olterfcdl 

and others . . . , . . . . . . 24SA 

(dl- ; Manufaeture of liilorhydrljis from . (P) 

KIdred, and Utuumereiul BewareJj Co. . , . , iil2A 

oil- ; Theme KlynamIe study of the production of 

and the mixture. In Dienel engines. Neuinaim .. 4&2A 

ovens ; t hurghig apparatus for couMnuous vertical . 

(P) Pieters fllQA 

plant; Snetlon - (1>) llsit 809 a 

I’ortatJe euhle toot. standard for • ■ . Stillman .. 790A 

jMiwer- ; Diw temperattire enihonlHatlon in reIntUm 
t.«» motor ^pllll, fuel oils, smokeless f'ueL mid , 

Maiiihiill 212 a 

I>ow(‘r- ; .Manufaeture of lllumlnatlug gas, (oke, and 

(l») Muhlert C78A, 756 a 

Present and Hit me of . I'arr 212 a 

I’K'wnt pradh'i' in ammonia waslilng and oxUie purl- 

llcatlon of . Idese 277A 

fuessure governor for one Bunsmi burner. Clare , . 88 t 

Process for removing tur from (P) llelse ,, 7|0 a 

producer-; Ammonia In - . Gvltz .. .. ,, 763 a 

pnalueer- : Ammonia and tar rci'overy process for : 

(1*) Bceki'r, and KopjK'rH Co (J20 a 

(P) ^'Hn Aekern. and Kcjpjxrs Co fi20A 

jirodmcr- ; by-product cokc-ovena fired with . 29lR 

pro<liic4U- ; Control and regulation of combUNtlou 

in furnaces fin'd with . (I») Allluta .. .. 816 a 

producer- ; Determination of Ur viijKiur in , 

Zschimmer . . 248 a 

producer- ; Furnaces for generatitm and combustion of * 

. (P) Grocott 66 a 

protluccr- ; Iaterj»retatkui of amdysea of waste gaaea 

from firing Install m lcms using . Obtwnld . . 492 a 

lircMiucer- ; Manufacture of : 

(1*) Grlne, and (JaK Power Maehinoiy Co. . . 710 a 

(P) Helps and lluiger .. .. ,. .. 666 a 

-pnxincer plant; New - -. Kricgcr 888 a 

producer- ; Plants for manufacture of - (P) 

Bamix’r 85 a 

producer- ; Uccovery of ammonia from - — . (P) Lyrnn 

and Ramliusli 621A* 

jirodueer- ; iScrubbers, clcHn»<'rs, an<l coolers for 

(J*) Smith 6A 

producer- ; Surfure-combustlnn Ixdlers wltli rigid 

block paeklug for . Bone and Klrke . . .. 280T 

-i*rorlucers : 

tP) Barth 866 a 

(P) Bcswlck 666 a 

(P) Cambridge and Nelson 891A* 

(P) Ciinpman Engluex<ring Co., and Chapman SOOa 

(P) CleiiieiiU and Allen 856 a 

(P) Clere 866 a 

(P) Huntley, and Hampden Cloncuny Copper 

Mineg, Ltd 464l* 

(P) Jcllerles, and Morgan (kmstniction Co, 66 a 

(P) Lummis, and ^furgan Construetkm Co. 666 a . 

>faroonnet 2771 

(P) Millner .. g78A 

(P) Modlln .. 81«A 

(P) Nelson €6 a 

(F) Perdue, and Morgan Construction Co. 66A 

(P) Polk and Laclcde-Chiisty Clay Prodocta Co. 24^ 


(F) WolUston .. 464 a%8164« 

<P) Zfiller .. .. : .. mk 

-ptodwoen; Ap^ratua for fending fn^ to , (?) 

Thnman . .. .. .. $6A 
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-produeem ; By-product recovery . (P) A.-O, 

t. BreniMtonve^ung 

“producem : Feodfdg inedwotem for (P) Lummte, 

Aitd Morgan Oon^tructJon Co 

'producora : Om and air inlxjaa apparatiia for use in 
connotMon m Ith — . (P) Sliarp and Preston, I^td., 

and J>orklng 

-prcxJu«‘rH ; (Jax-n gulatlng valves for . (P) 

Slniofirt and Kvan.s 

-prfKiueera and thr> like. (P) (!oIomlx» and others .. 
-producers aiul tla; like ; By-product recovery from 

- . (P) Test nip and KIghy 

fwm nrodueers or the like : Tnjatrnent of liquor from 

plant for purifying for rccoverv of ammonia. 

(P) Holmes \ 

producers and method of working them; 

(P) Friiiieiirt 

tP) Htewurt ! 

•produccrH ; Oil - for us<‘ in inh^rnal-combustion 

engines. (P) Wist and Parsons 

-produww ; Poking a])paiatiis for - — . (P) Wilwm 

-producers ; Preheater for . (?) lk*i.se 

-producers ; Producing gus from moist fuel in — ^ 
and slmuItaneoiiMly recovering by-products (P) 

Thtttjcrg 

-producers ; Kecent Improvements in de.sign of 

Atkinson ‘ 

•prodiuicrs ; Standard tests on ellleleney and economy 
Bimte and Vlehoff 

•producers; Suction . (p) Barrow and others .. 

-produt'crs; Theory of gasiHealion process In 

Ostwald 

-producers using lignite a.s fuel ; far from’ “ Si hu’lz 

* and Kaln-lae 

•prrKioccrs for woihI refuse or wa.ste fuH. (P) Senior 

and Bates 

purification ; Keonomie lni|»orianee and Hcumtlflc 
prlnelplc.s (jf pui5’t|jlonat(‘ priM-cHs of — 

Sander ' 

purification ; Sic^mdary re:i(!tion.H of oxide of iron 
Wiiyman 

Purification of suction — from lignite a’s It conies froiii 
the producer. (P) Schle.sser . . 

- purifier 1 : .... 

(P) Mil bourne .. 

(P) Modlln and .M1 II<t .. 

•purifiers ; Const nintion of grids for *•. (P) Spencer 

-purifiers , liii.S'dlvi'rtlng valve of the rotating tyix' 
for use with . (P) Dempster and IbKlger . 
•pur flers with rmnoval.Ie bame-walls. (P) Schulte 
•purifying apparatiiH. (P) Kawni 
pykuometer. Kling and Suchowlak .. 
reactions ; Proei ss and apparatus for etTeeting — ’ . 

(P) Bnwlley, and Research t'orjM^ratlon . . 

Relative omclcneles In use of dltferent gradea and 
compo.sltiona of . 

Report on employment of 'as source of' power. 

especially In motor vehlcle.s, in substitution for 

petrol and petroleum products 

-retort settings ; Method and moans for feeding the 

furnaces of . (p) Masters, and (JliibouH Bros 

•retort systems; t’ornparison of dltferent . Bunte 

•retort walls ; Process and apparatus for loosening retort 

carbon from . (p) Krantz . . 

retorts : 

(P) Bancroft and Hansford 
(P) Khrhardt u. Sehrner 
^ (P) Row , . 

Retorts and apparatus in connection therewith for 
use in manufacture of - (P) Drakes. Ltd., 

and Drake . . 

ami operation of vertical — 

"• and t’o.. and Shaw . 

"" Ulover-West and 
“ vertical ■ - luinto .. 

retorts , Efficiency tests on Dessau vertical 

Bunto 

retorts ; Heat economy of . Pcisclier ! ! 

retorts; Heating of horizontal . (P) TooaoiHi 

and Dempster and Sons .. * ’ 

retorts; Regenerative-flrod • — -. Pelsihor 

retorts; Steaming . Wlllleu 

retorts ; Steaming of horizontal : 

Ellacott . . 

Row ■■ 99^ 

retorto; Steaming horizontal and inclined’ ‘ 

Toogood 

retorts; Steaming tests with vertical ^ . ’’wilUen 

^^o^^s^jStoklng macldnes for . (P) Aldridge and 

relorts ; Stoppages of aacension-plpes of — Coii- 

QClOU 

retorts ; Vertical . (*p) Ye^on ! . 

retort^; Water-gas production In horixontai — 

Goflln 

Ktorti. (Sw a/so under Retorts. 

basis of Its heating value 

scrubbers ; Apparatus for use In (Ustributlon of liquids 
AIM* 

jwubb^ dMnsew. and coolers for . <P) Smith 

and coolers ; Suction . (P) Hart 

Of alM sm^ Ite 


piai 

800a 

67a* 

TllA* 

764A 

OllA 

810a* 

620a 

666a 

4(KIa 

809a 
621a* , 
710a : 

310a 

394r 

890a 
71 OA 

400a 

24r.A 

710 a 

244 a 

2I:{a 

801a 

316a 

HOOa 

621a* 

316A* 

316a 

566A 

870a 

400 a 

524a 

207r 

245a* 

491 A 

520a 

403A 

4a 


128 a 
244a 


MOE 

smolrn. nod Unme in this war and the next. Walker . . 870 a* 
standard ; Report to Board of Trade on — , . , ipi* 

standards and safe of gas .. iiAa 

and steam generator; Combined . (P) Bassett 

and dtbers ‘ ,. 005 ^^ 

stoves for cooking, lacquering, drying, etc. (P) Etna 

Lighting and Heating Co,, and ^ers. . . . . 214a 

superheaters. (P) Bynoe 670a 

supplies ; Caloriflo standard of iiin 

supply; Quality of 0OB. 420B 


Toluol recovery from . McBride and others 

tri- ; K^lts^obtained in long WJrkIng of process 


401a 


water- ; 
water- ; 
water- ; 
water- ; 


Qelpcrt 


528a 

879a* 


756a 

670a 


870A 

278a 


753a 


620a 

807a 

617a 

316a 

989a 

126a 

623A 

616A 


214 a 
126 a 


617a, 


708a 

938a 


74A 

707a 


07 J A 
807A 


017a 


855a 

707a 


351a 

212a 


930a 


671a 

707a 

340a 
314 a 

857a* 

615a 

505a 

523a 

407R 


278a 

526a* 

745a 
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of manufacture of with recovery of low-tem- 

perature tar and ammonia. Pott and Dolensky 
warfare at the front. Goss 

washers : 

(P) Dlnglersche Maschinenfabr. A,-0. 

(P) Liversedgo and Davidson . . 

washing and absorption apparatus ; Laboratory 

Friedrichs 

-washing apparatus. (P) Stevens and BameVt !! 

water- ; Acceleration of reaction of formation of 

by means of iron. Engels . . 
water- ; Adaptation of dust or like arresting means to 

plant for manufacture of . (P) Dempster. 

LUL. and Ballingall . . 

Water- and coal conson’atlon. Moore 

water- : Economics of production of 

Manufacture of . (?) Rew 

Mixtures of coal gas and blue . Randall 

Principles of production of . Gwosdz . . 

Production of In horizontal retorts. 

Goflln 

water- ; Shortcomings of process of manufacture of 

Hurger 

water- ; Simultaneous production of In inanufac- 

tnie of lighting^ as in continuous vertical retorts, 

(P) Blrkbolz 

water- ; 8oft coni for - Harper . . 1 . 

water- ; Use of exhnu.st steam in geia^rators for pro- 
duction of , Greene 

-works ; Direet process of making ammonium suIpha’Ui 
in ' - . 

-works ; Heat value indicator for use In - Brady 
-works : Bocowry and utilisation of cyanides contained 
in by-products obtained in - (?) Baker , . 

-works ; ('so of chamber ovens in . Koppers . . 

Gaseous explo.sions : Fnctors limiting maximum pressures 

dcveloix'd in David 

cxplosloiiH; Origin of radiation in , David 

fuel ; Gtlllsation of — — In (‘ommerciid pructloc. types 
of gas-tired furnaces, and mct-liods for their control. 

Epworth 

ml.xture.s; Apparatus for burning explosive’ . (P) 

Surface Gombu.stion (V»., and others .. 67 a, 8571* 

mixtures ; Apjmratus lor quantitatively analysing — . 

(P) (icrdlen, and Siemens und Halskc . . ‘ . . 515 a* 

mixtures; Burning explosive . (P) Lucke, and 

Gas und Oil (’ombustion Co. .. .. 019 a OlOi 

mixtures: Dilution limits of intlaiumaldllty of . 

Coward and othi'rs 

mlxture.s ; KlTect of carbon dioxide in inflammable 
on explosion phenomena. David 

mixtures ; Process for fractionating . (P) Gos. f. 

l.lndes lilsmaschincn A. -(4. ., 

ini.xtures ; 1‘roportioning of combustible -. (P) 

I on ides, jun 

mixtures; .Separation of (P) L’Air Liquide ! 

proiluefs from plants for destructive distillation of 
orgaain material.s ; Jtccovery of . (P) Bury 

und others 

reactions undt'r higJi pressure ; .-Vppnratus for carrving 
out - (P) Mtslgyes .. .. .. ‘ 

Gases ; Accurate method for mea.suring the density of 

Maass and Russell 

Apparatus for applying to fluids. (P) Wallace arid 

'J'leman 

Apparatus for eontinuou.s testing of with 8i>ccial 

reforcMcc to acid or alkaline eoDstltuent-s. King 

. * r .. 33 t 

Apparatus for ctxiling : 

(P) Jeenlcko 3^^ 

( P) West . . . . _ ‘ " 347^ 

Apparatus for delec-tlon and measurement of — ~ (?) 

Shnkosi)ear ' 393^, 515^* 

Apparatus for determining calorific value of — ; 

(P) Strarhc ' 

(P) Htraelie and Kling .. .. ” 

Apparatus for drying . (P) pfanstiehl. and 

ITanstlehl Co. . , 

Apparatus for effecting contact between ’ liquid 
and : 

(P) Davidson 

(P) Klrkham. Hulett. and Chandler, and 

others 

(P) Webb ; ; ; ; 

Apparatus! for electrical fixation of . (P) Thomas 

Apparatus for elertrical pmijpltation of dust or other 

Impurities from . (P) SthuJtx 

App^tts for electrical separation of suspended partidw 
frotn (P) Huntington. Heberiein, and Qb,» 
and Bingham ; . .. ,, 

Appamttt for electrical tmiitentt^ (PlBdimiaL 


126a 

707a 


836a 


129 a 
710a 


857a 

340a* 


92a 

63a 


930A* 

9301 


3a 


663A* 

522a 


752a 


164a 


0451 






liiw wwt. »it>ii 

Ai>pmU»lc>rhatttdliyiitforlBt«r^ , (P)Dunker 81U T^tikm of l)y hot vires. ilMmtoB .. .. 8$8 a 

ApptiAtiu for tmpresniiUng tlqiUai with .. (P) i ' Indogtrial «iial|ftto of mixtures of by mesui of the 

Pindstofto 70 Ca* ' refractomcW. Ponchon .. .. .. bOlA 


ApfMvtos fyr moMorlng the density of . (?) 

Ksturgss Oes. . . SUSa 

Appsnituft for mixing with other gases or with fine 

povdem. (?) Knko 887 a 

Apparatus for purifying . (?) Lior . . 854 a 

Apparatus for purifying by iiassage tlirougli narrow 

Blits. (?) BUliring . . 8d7A 

Apparatus for removing dust and like iiupurltiea fioin 
— by meaufl of a ndating electric field. (?) 

North arwl I^oosll 887 a 

Apparatus for roinovin" solids from . (?) Ooerner 4ftOA 

Apparatus for remoNlng suspended fiartldes from . 

(?) Barclay . . fil)7A 

Apparatus for removing water, dust. an<l other Itipiid 

or solid lmpiirlti<*fi fn>in . (?) .. 8r>4A 

Apparatus for saturating liuuids with . (?) Mal- 

raendier and Xouinayer . . . . 854 a 

Apparatus for separatiiig dust or like matter from 

and ooiledlng same. (?) l>o<i .‘IUa* 

Apparatus for s(;paratliig foreign material from - . 

(?) Baldwin aidA 

Apparatus for sei>aratlng stisjKMidrHl liquid from • 

(?) Helmer 6(V2 a 

Apparatus for subjecting to tln‘ act loti of h(‘at an<l 

pressure. (?) Somermeler . . . . . . liilA 

Apparatus for subjecting materials to action of : 

(?) Philudclphia Textile Machinery tV». .. 70 (Ia* 

(?) Kudge, and I'nlted Alkali ('o 4()2 a 

Apparatus for subjecting sulMlivide'd solids to the action 

of li current of . (?) Kirby 33 a 

Apparatus for treating - - — . (?) .Mount, and Nitrogen 

Pnxlucts Co GUl’a 

Apparatus for treating materials witli : 

(?) Slocum . . T04A 

(?) Stutz 001 A 

Apparatas for treating to rcMtuve excess luoistiire. 

(?) Duiiker .. 348 a 

Apparatus for use In treating liijuld-;. e./., W’atoi, witii 

. (?) .Menzies 03A 

Apparatus for iisi! in treatment of liquids with . 

(?) .Mttgrath 885 a 

Appurutufl for w'et filtering or othtTwise treating 

with llqultl. (?) Clew’iirth 522 1 

burner-; Apparatus fo; aiitA)inatle, determination aitd 

recording of suliihiu dioxide In — . (!’) Ai)iamski ;h)iA 

Column for reactions i)et\v(!cn lltiiiids and . (?) 

CewcTkscliuft des SlelnkohlcnlH'rgwerks Istthringc;! 88 Ga 
conibustlbk'! ; A[)[>aratus for automathr estimation of 

small amounts of In air. (ireeiiwood and 

/Auilley H7 t 

coml)Ustll)lc ; Ap|)l lance for giving a warning ot the jne- 

scnce of in the atriiosplicre. (?) Williams and 

others 30 a 

combiLstlon- ; Oxidatietn of - . (?) (3mnee .. 5<>7 a 

Comparison of dilferc'ut systems of liqmdying and 

separating . Cottrell 124 t 

compressed; Transportation of . Belsth* .. :}37 t 

Ckjmpressing - . (!’) IManclilni, and Soe. Ital. di 

Elettrochlmlort 72t)A* 

Conveying and absorbing - (?) I'Tasch .. 74 a 

Cooling and oxidation ai)paratus for . (?) Ilechen- 

bleikner, and Chemical Construction (-o 705 a 

.IXdcrmiitation of in g.'iscous mixtures. (?) Krilger 

and others 230 \ 

Determination r)f va|)our pressures in (?) Davis 

and Davis 744 a* 

Dc^ leo for measuring small quaiii ities of moisture in 

CToekatt and Forster . , . . Clu, O.'jT 

Device for removal of asii, dust, and lik<: matter from 

(?) Bangkok Dock Vo. 270a 

Disintegrator api)arHtus for puiitieation of . (?) 

Dlnglersche Moschinenfabr. .\. (i 020 a 

distlliation ; Purlfleation of of coal. (?) Eiselet 

and Deguide 404 a* 

Drying . (?) Hutchins 275 a 

« dust-laden; Treatment of (?) (ind>H and others 070 a 

£lectri« arc treatment of — — , (!’) Wlelgolaski .. 150 a 

Elfectrie^l purlfleation of . (i*) Slemens-8ehuckert- 

werkc 451 A 

Electrical separation of susitended particles from . 

(?) Burns CIa 

Electrical treatment of : 

(?) Bradley 61. 97 a 

(?) Iloofuagic 544 a* 

Electrically hearted apparatus for evolving from 

liquids. (?) Ckjoper and Orlflltlis 751 a 

Engine for low-tcmperature expansion of . (?) 

Jofferles, and Je(Terle.s- Norton (k)rp, . . . . 314 a* 

exhaust-; Treatment of . (?) Stansfleld . . .. 209 a 

explosive ; Ignition of by electric sparks. Morgan 128 a 

flue- : Analysis of : 


inflammable ; Diopositton of . (P) Itolce . . . , 87flA 

inflammablo ; Flame A’elocity in . Itormtn . . 8661 

inflammable ; Valuation of on the baeu of Uielr 

BiKKol of inflammatlou. HofsAes 807i 

liqueflenl ; Va])orisAtton of for mainUinlng * supply 

of gas. (?) Dll«dln 705 a 

Lower limits of Inflammability of some mlxcil with 

air. (.toward and others .. .. ,, xm 

Mniuitaeture of aqueous solutions of . (P) ThoroW 

and oilmrs .. b0A 

Means for spraying litpilds and mixing therewith 

(?) Hoffmann 807A 

MefhiHl of oldalning temiK-ratiu-e changes in . 

(Pi Kamnge 451 A 

MciIkkI of titrating . (?) Hcchcnblclkncr, and 

Southern Klcctro-Chemlcal Co 402A 

Mixing and pro|H>r»loiilng - * . (?) JBddison, ^A&d 

Surface Combustion Co . . 666 a, 810a* 

ol>taincd from coal and other carlKmaceous sul)«tancos ; 
Treatment id to recover cyanogen compounds, 

(?) KsiMUihahn 810A* 

IM)iHon- ; Manufudure of in Hermuny, ('arr 46811 

])oi)»onous ; Ihdcction of . (?) Tnlt .. .. 88lA 

|H)ison<>us ; Diliing o(T Ayrton 307R 

j>ol vatomic ; Calculatiun of the chemical consUntii 

of l.angcn 2&2A 

Producing n aitions In at high tempcraturcH. (?) 

Summers . . . . , . . , . . 262.i 

Pnxlucf lon of react ions In in closed systems, (?) 

La four, and Norsk Hydro- Flektriak Kvuelstof- 

aktlcselskal) 176A* 

Thirlfler and cooler fur iiot . (?) IMel-lnd. A.-U, 

vorin Jung mid i. indig .. .. .. .. 806 a 

Quantitat Ive analysis of small qunntll of - — llydor IdiA 
Recovery oroci’sH for waste - containing fliiorino com- 
|M»uiids. (?) Ijcchcnldclkncr, and Chemical Con- 
struction Co. .. .. .. OOSa 

RcnioNul of sulphur and sulphur-containing (Oiu[)otmds 

Iruiu . ( ?) |{|•N‘nl and Tu> lor , . .. .. 710 a 

ItcmoAlng from liquids, lautlnilarly water. (?) 

nolle 26 a 

Rendering liquids homogeneous and Klmultanoous 

concenfiatlon therein ol - . (ID Schri'Klcr .. 451 a 

Separating aqueous und otlici vajs)urs from - (?) 

I’nrls, jun. . . . . . . . . 94 1 A 

Hcparatlng mixed . (1‘) Cioniuiett und Caliot .. 490A 

Separating Hiispeiuh'd partic les from . (?) Hunting- 

ton. Helxilcin, and Co., and othcru .. .. 52lA 

Specific leats of for cult vilat ions concerned with 

technical healing. .Neumaim .. ., .. 018 a 

sulphur-burm r ; Analysis of WilllamH 672A 

'I’reatlng li<pilds with - . (?) Wallace and Tlemun 90A* 

Treating material wltli . (ID Slocum .. .. 818 a 

(■pper limits of Inllainrnaltllity of some alngly 

ami inixi'd, in air. Cowatd and otheia .. .. 126A 

War . Milntowli JOlR 

war; ManufjKlure of in Ccmiany. Norrla 792A 

waste ; .Vppioiitus for W'ashlng - - and utilising the 

heat flieieof. (?) Sargent and others .. 313 a 

waste ; Jnterpri'tat Ion of unalyses of - — from pro- 
ducer-gas tiring installations and suction gas 

engines. Ostwuld .. .. .» 492 a 

fiasifleafinii of alr-.lrlcd fuel ; Increasing the yield of 

ammonia In the - , (?) (iieth(^ . . .. 520 a 

of earbonuecous materials and woarution of volatllo 

mutter tlieicfiom. (?) Davies 711 a 

of i nrlMinaceouH matter ; •Appuratua for complete . 

(?) ColRon 620 a 

ITcparntlon cif fuel briqiietl' s for use in — (?) 

Daviea 526A 

CusoUne : Apparatus for nurklng from crude oil. (?) 

Danekwardt .. .. .. .. .. 810 a 

Defcrmlnatluu of in natural gas : 

Klliig 856 a 

OlHTtVll and othen? , . . . . . 243A 

Extractloii of from kerosene. (?) Howard .. u7a 

Filters lor . (ID Funis .. 809 a 

• kerosine mix tun's ; Flash and burning points of , 

ItobHon ami Withrow 755 a 

Manufacture of (?) Weir .. .. .. 36 a 

Process of otdainlng fn)m liydroeariKm gases. (?) 

(Jainer and Hope Nulural Das Co 404A 

Recovery ot . (ID Walker 807 a 

Recovery of from natural gas. etc. iPi Merrlani JOVA > 
Recovery of — from natural gas by c»nipreHslon 

and refrigeration. DyHenia .. .. 99 a 

Refining apparatus for natural gas . (?) SnelUng, 

und Consolidated Liquid Gas Co SlfiA 

Gastric anulybis : Apparatus for rapid . xMiller .. 920A , 


Dubrisay and others 

(?) Sharp.. 

flue- ; Portable tester for . (?) Bergmann 

flue- ; Testing apparatus for . (?) Gilbert 

flue- ; Treatment of -- — from cement kilns, etc. (?) 

Davis 

fnmaoe- ; Devli» for canslng oombUBtlon of , (?) 

Biowb, and Ooubnstioii Improvement Co. . . 

4?) vv 

QiMate4|tfe T»l7e for 8t0ek ' 

-mSm ■' . 


Gnuaea • ?rc.s>,ure m xaeuum and D'lnperature Indicating 

’ . (p) British Refrigerating Co,, and Jodroy 6701 

Gelatin : Aljsorption of water by . Shrevo .. 296 a 

Biological value of nitrogenous substances of- 

Boruttan *V /'i 

Clicmlcal basis of influence of acid upon the physlonl ^ 
properties of - — Loeb .. • ■ JJU 

Determinathm of copper and sine in — $ 8U 
Effect of hydrogen k3i ooo^titratkMi on UnueMlMi _ 
of — ffm tnd IfOum^ ^ mA 
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rioi 

•lonnald^yde lolllci; Crystdlisatlon phenoinen* 
to sfoeller .. .. , •• 

Infloence <rf valency 0 / anions upon physical properties 

0( . I/)c1> .. .. ' 

Influence of valency of cations upon the physical pro- 
perties of . I^ocb .. .. .. .. 331 a 

light filters ; Selection of HiHsctnim bands by means of 

. Huatek M3 a 

Liquefaction of by calcium salts. Llesegang 732 a 

Mutarotatiou of and Its significance. Smith .. 228 a 

Relation between dlstiinco of dlffuHlon of electrolytes 

into and the concentration. Von Fttrth and 

Buhanovlc 22 a 

Significance of iRoclcctrlc point for purification of . 

Loflb 331 a 

sols 1 Velocity of gelation and hydrolysis of . Sh^jl 965 a 

solutions ; Sotting jx)lnt of . Oobonzl . . . . 430 a 

StorUlsation of . (P) ( bora. Oes. Rhonania .. 96 ', a 

Gelatinous . oompositions for uso lu reproduction of line 

documents. (P) I)orel C97 a 

Gsntiobiose ; Simultaneous blooheml<!al synthesis of tho 

two glycol-/9-gluco8idos and by emulsion. 

Bourquclot and Brldol 164 a 

Geochemistry, lU problems and {wtentialltles. Greenwbod 40 r 

and tho war. Boswell 364R 

Qiodorum nutans rhizome ; Water-soluble gum in — — . 

Wells . . 79U 

Geological Survey of Great Britain and Museum of Practical 

Geology ; 'I’ransfcr of to Deportment of 

Scientific and Industrial Research 44 IR 

Qsranlol ; Constitution of . Verley 232 a 

Determination of In citronolla oil. De Jong . . 232.A 

Geranium oil. See under Olla, Essential. 

German dyeworks under French «x)ntrol 1()8 r 

industry and tho (hjoco negotiations 230R 

iron and steel Industry of oceupied territory on left 
bank of Rhino ; Report on presout status of fuel 
economy In — -. Johns and Ennis . . 380R, 770 a 

mining operations In Serlda 47 r 

German Technologists; Union of 1<>7 r 

Germanium, Extraction of - - from zinc oxide. Fogg 

and James 539 a 

Germany ; Accumulators in dming tho war . . . . 209 r 

Allocation of iwtjish sales In 23iiR 

Aluminium Industry In 418R 

Ammonium sulphate production in — OUR 

Artificial honey in 41 7 r 

Associations of academic; and technical workers in . 126R 

Bromine industry in 351R 

Claims of omployoca In tcclmlcal industries in . 88 r 

Ck)al resources of — - and tho Peace treaty .. .. 247R 

(y)mmerclal treaty between .Switzerland and . . . 255 r 

Commission to visit munition factories in . . . 170 r 

Crisis in sugar Industry in 49R 

Dearth of nltiogonous fertilisers in - 304R 

Distillation of oil-shale In — - 378 h 

Dye Industry of 208 r 

Dyo situation In 475 r 

Effect of socialisation of potash Industry of . . . 299 r 

Financial developments In chemical industry of . 438R 

Fine chemical industry of ‘J08 r 

Formation of the iwtasli deposits of . Jiinecko 633 a 

Formation of a society to promote clieinlcul education 

In — . IOr 

Future of the nitrogen Industry in 107R 

Importation of |x)ta8h from 399 r 

Impressions of tour of glawt fartotu's of — . Jimklnson 244R 

Increase in i)ricc of aniline dyes In 299R 

Industrial position In . Kceno 417 r 

Industrial substitutes In 87R 

Iron indiistry In 27 r. 331r 

Iron and manganese ore deposits in - 352 r 

and Japan ; Resumption of trade relations Ixjtwcen . J 71R 

Japanese copiwr for . 23dR 

Labour conditions and recent plant c.xtensioiw in 

chomicai works in occupied area of . Allan 427 r 

Linoleum Industry in — — 167 k 

Main factors in ciovclopnient of the chemical industry 

of . Allan 408 r 

Manganese ores from Caucasus for — . , 33B 

Manufacture of glycerin by fermentation in 

dming the war 287 r 

Manufacture of lethal gases in - Carr . . 468 r 

Manufacture of wai- gases In - — . Norris . . . . 792 a 

Metals required for the steel industry of — — 167 r 

Mineral wealth of - — 145R 

Nitrate production in 87 r 

Nitrogen fixation in — ~. 180R 

Nitrogen industry in . Worden 310R 

Nitrogen monopoly in 209R 

Nitrogen syndicate hi 254R 

Nitrogen works in 378R 

OU lulls Trade Association in 196R 

Platinum deposits in 248R 

Position of sugar Industry in — - , 830 r 

Potaah iflduatry In 107R, 298 r 

Potaah output in 209R 

PraHAt condition of chemical industry of . . S0S& 

Pie-war mineral output of . . . 143 r 

Plieaa of iiilphmio aotd and nltrogeinous fertfliaftrs in 840 b 

PropoaM lociaUiatkuilif the chemkai Indnatry In IBftn 


aefmftny->-eMi4. 

Profpet^ of the chemical induitry In . .. , . . 

ProapecU of sugar Indnstry in 248 r 

Protest against nationalisation of dyestuffs industry 

in 491 

Rapprochement between metal and chemical indusUks 

in .4451 

Raw materials of tho printing industry In during 

the war 271 r 

Report on food conditions and agricultural conditions 

in and agricultural statlstlrs. Starling and 

others 4221 

Reports of dye companies In for 1918 .. .. 2641 

Sale of linseed oil to 212R. 272 r 

Socialisation of tho potash Industry in 209R 

.Standardisation of laboratory glassware In . .. 2931 

Sugar production in 209 r 

Sulphuric acid Industry in 8621 

Sulphuric acid prices in 2861 

Synthetic nitrogen comi)Ound8 In 3611 

Trading with 4401 

Use of reeds in the textile industry In fi6l 

War-time activities of dye plants in . .. 8981 

War-time production of nitrogen compounds In . 

Bueb 219 a 

War-time uses of synthetic rubber in . Gottlob 780 a 

Waste in coal mining in 871 

Zinc industry In 1531 

Germicidal and antiseptic tablets. (P) Davis and Rogers 701A* 

Germination of seeds ; Effect of certain organic substances on ^ 

. Fred 1541 

Gilbert and Ellice Islands; Trade of in 1917-18 .. 298i 

Ginger ; Pungent constituent of . Nomura . . . . 309R 

root ; Extra(ilon of a pungent principle from . 

(P) Nomura 

Glass, alabaster ; lilsfory and composition of . Silver- 

man 

analysis ; Methods of with siHjclal reference to boric 

acid and tlie two oxides of arsenic. Allen and 

Zles 

•annealing furnaces. (P) Morton 

•anneallug lehrs. (P) Keith and Keith 

-annealing oven. (P) Lents, and Owens Bottle Machine 

Co 

Apparatus for annealing . (P) Hughes . . 

Apparatus for delivering molten . (P) Blank . . 

Apparatus for drawing and blowing . (P) Standley 

and others . . . . . 

Apparatus for production of sheet . (P) McCoy 820 a* 

articles ; Metliod and apparatus for operating on 

tubular . (P) English and Gibbons .. 

articles ; Drawing hollow : 

(P) Empire Machine Co. 

(P) Wells, and Window Glass Machine Co. . . 
and batcli therefor. (P) Taylor, and Corning Glass 

Works 

Blue . Mellor 

Boroslllcatc for use as a filter to produce daylight 

effects. (?) Corning Glass Works 416 a* 

Bottle and glass bottle manufacture. Turner 6R, 404 a 

Imttles ; Production of 129R 

bulbs exhaustetl of oxygen ; 8caled-iii wires for apparatus 

with . (P) Schweiz. Glilhlarapeufabrik A.-G. 246 a 

coloured yellow by c4irbou. Springer 820 a 

Controlling the outflow of from melting tanks. 

(P) Miller 16 a 

cylinders ; Method of drawing hollow . (P) Monro, 

and Window Glas-s Machine Co 3241 

Delivering molten . (P) Graham 687 a* 

Delivering molten from furnaces. (?)How'ard.. 14U 

Determination of boric oxide In — — . Cauwood and 

Wilson 139 a 

Devitrification of . Bowen 500i 

Drawing . (?) Splnasse 41 a 

Effect of temperature on rate of corrosion of . 

Cauwood and Turner 139 a 

Electrical apparatus for annealing . (P) Prescott 

and Baker 266 a 

factories of Germany ; Impressions of tour of . 

Jeuklnson 2441 

Feeding or controlling the feed of molten from 

glass furnaces or tanks. (P) Forster .. .. 636A* 

furnace; Experiments with a gas-firol pot . 

Travers 245 b, 720a 

furnaces : 

(?) Douchamp, and Smethport Glass Co. 4d6A 

(P) Kltson 177 a, 824a 

)P) Peeters 222 a 

(?) Peeters, and N.V. Glasfabriek Leerdom 288 a* 
(P) Schram, and Drey Automatic Glass 

Machine Co 141A 

(P) Westbury and Skelton 824A 

furnaces; Devices for discharging predetermined 

quantities of glass from . ( P) British Thomson- 

Houston Co., and Gray 769A 

furnaces; Recent Improvements In design of . 

! Atkinson 894R 

f old ruby- ; Development of improved . Bellamy 6011 

dentiftoatlon of “ stones " in . Bowen . . . . 188 a 

Illuminating . (P) Handy, and Maebetb-Bvasa 

Olaat^. ,, .. .. .. . UU 

industry in Belgtnm v. .. .. .. ,> 2$li 

industry in Bobamia . . .. 


668i 


13A 


264A 

324a 

222a 

14U 

663A 

366a* 

76a* 


636a* 


636a* 

40&A 


255a* 

103R 



INPBX. 


|89 


PAQB i 


Bacon and 


436B 

2ft&K 


Cobb 


Industry In Bombay Prstkleney . . 

industry ; Bottle in SwiUerlami 

Indnstry; Fad problems in the — 

Hamor 

Industry in Holland 

Industry in Italy 

Industry ; The optical 

indnstry; Refractory materials and the 

industry ; Iteeearch association for 

industry of U.8.A. Boswell S8R 

for Aamps workers ; Proposed standard formula for 

. Branson and Brandon 

or like material ; Separation of quantities of molten 

from mass. (P) Tucker and Revives . . 

making before and during the war. Powell . . 
making; Condition of arsenic in glass and its r6le 

in . Allen and Zles 

making; Provisional specifications for refractories 

for 20411. 4d:U 

Manufacture of : 

(P) Chambers d8r>A 

(P) Drakeufeld, jun SU3 a 

(P) Cage, and Coming IJluss >Yoiks . . . . ;J24 a 

(P) Cage and olliers 

(P) (Jalt 728 a 

<P) Mct>)y 

(P) Sullivan and others 
manufacture at tlin end of tlic war. Travers . . 

Manufacture of moulds for . (P) (iUlIgau 

Manufacture of sheet — — . (P) Danner 

•matting process. (P) Leda 

‘inciting furnaces : 

(P) Ohljson. and X. V. Vitritc Works 
(1*) lloirant 

•melting tanks; llcsistancc of firebricks a.“ed tn - - . 
Baidormann 

objccU ; Manufacture of . O') rieuhainl- 

Verelnigung A.-G 

optical ; Cooling of melta of - . Jloberts . . 

optical ; KfTect of attain Impurities in eaiising niilklness 

In . Fenner and Ferguson 

optical ; Examination of - - in relalion to weathering 

properties. Elsden and others 

optical ; Formation of seed In melts of — Williams 

optical; Improved method of manufacture of . 

Morey 

optical; Industry of -J-- in t .S.A 

optical ; Manufacture of ' 

Fenner 

Williams and Hand 

optioul ; Maniifactnrrj of -- - in Sweden 
optieuJ ; Presence of iion in tlie furna<‘<! atmosj>liei<‘ 
ns a .source of colour in the inanufaetiire of - . 

'Wusliburn 

optical ; Rapid electrometric detcrmluittion of irrm 

In . Feiguson and Ifostettcr .. 

optical ; Technique of melting of . Fenner . . 

optical ; b'se of optical p>roinel( rs for control of 

furnaces for melting . Fenner 

optical ; Volatilisation of Iron from ixds for melting 

by chlorine at high temiH ratuies, Ilostetter 
and others . . . . • • . 

Ovens for use in manufacture of s]»Iintcrles3 . 

(P) Goldreleh • • 

Potash for use as a filter to jaodu^’e daylight 

effects. (P) Corning Glass Works . . . . . . 

pots ; Apparent causes of failure of lead . (.orton 

pots; Attack of - Coad-Pryor .. .. 

pots; Ga.stlng ix)rcelaln — Eight and culler .. 

pots ; Equipment of a casting plant for making . 

Riddle .. 


107T 
463R 
ddOR 
180R 
137 a 
340R 


453k 


.•.02 a* 
205R 


2.54 a 


(lA 

570a 

a88R 

947a 

4«5a 

579a 

824 a 
08.5 A 


ftr.8A* 

72U 


721 A 
18a 

.3C4A 

373R 

578a 
682a 
8.8 k 


7fi6A 
864 a 


769A 

416a* 

138A 

1.8HA 

766a 

766a 


Rosenhaln 204B, 720 a 


pota ; Phenomena of attack on 
pots ; Preparation of raw materials for and rnnnu- 

/acturc of — . Allen .. .. ,. . ]2,8 r. 720 

pots; Requirements of clay for — .fenkinson .. 

Quartz , see under Quartz. 

Relation between physical properties and chemical 

' composition of . Formation of nudeeular 

compounds. Tlllotson. jun. 

loss Research Association 133 r 

lass ; Separating quantities of molten or like inaterUl 

from mass. (P) Tucker and Reeves 

sheets ; Process for forming . (P) Shaw . . 

Solubility of day in . Davidson and Turner . . 

and some of its problem.^. Jackson 1S2 r 

surfaoes ; Decorating - — . (P) Warga. and American 

Lithographic Co 

table ware; Manufacture of in tank furnaces. 

Frink 

tube manufacture. (P) Keyes, and Cooper Hewitt 

Electric Co .. .. .. 287 a 

tubes ; Method and apparatus for forming . (P) 

Kueppera 

tubing*. Apparatus for manufacture of articles from 

, (P) Whatmough .. * • • • ** 

vessels ; Permanent marking of . Bock . . . . 287 a 

ware ; Chemical In U.I.A. . . . . . • 378R, 437R 

ware ; Committee on tlw standardisation of laboratory 

wareTiflect of heat on dhemlcal’ Shenrood , . 18 a 

V Report of commit on st^ard- 

W Inbowtory ; StandaidUad^ to Oeaminy 


20a 

137a 


13a 


769a* 
287a 
138 a 


76a 

894R 


Mom 

ware ; Machines for making hollow — “. (P) <^aham 887 a* 
ware partially coverod with enamel: 

Iwllow (P) AUgemelnd. M«fctrl«Mti yi». . ■ 

-wool ; Machine for manufocturo of . (P) Hoimo* ^a 

-works; Milica refractories for use In . 

•works uv ; Properties of British fireclays sulUble for 

. FlrtJi and others 

Glasses, coloured; Influence of temperature on trawh 

mission (actor of . Luoklosh . . . . ^ W8A 

lime-soda ; Annealing temperature of Bnfilin . 

and Turner ,. ’ • ***^ 

Ume-soda; BeaisUnce of to water and other 

reagents. Oauwood and others • • ^ * i 

lime-soda ; Thermal expansion of . English and . 

Turner *’ j i’ *** 

Precautions necessary in replacing potash or soda in 

Springer „ •• 

for protecting the eye from Inlurious radiations ; Recent 

progress in raamifacturo of . Coblentz . . 7P7A 

Reactivity of powdered . Nlcolardot . . 7^ 

Specific heats of - White itOn 

Glaulier’s salts. See Sodium sulphate. 

Glauconite ; Rotary kiln for treating . (P) Tsoiilrner 28fiA 

and similar su balances ; Process of treating — (P) 

Tsehlmcr ami Wagner 286A 

Glaze of casseroles ; Soluble lead In . Masters 140R, 4lfiA* 

Glazes ; Coluilt-uranlum green for terra-cotta. Wilson IfiA 

Crystalline — • for stono-tlles. Zirner . . dosA 

Determination of elasticity of . Rlcke and Hteger 

Furnaces lor melting . (P) lUess 

Modulus of elaatlelty of stoneware -• — . Steger . . 947A 

Phonomena In reduction of salt- . Henderson . . ISA 

Globulin, coconut-; Nutritive value of . Johns and 

others 384A 

Glover towers ; Filling material for and continuous 

moans for producing same. (P) Kestner . , .. 7 o4a 

Glucinum ; Method of treating beryl for extraction of . 

Copatix 286A 

Glucinum oxide ; Manufacture of — . Copaux . . . . 81flA 

f-Glucosan. See litovoglucosan. 

Glucose industry in Italy JfilR 

Manufacture of from maize cobs. (P) La Forge . . 164 a 

starch- ; Determination of in molasses by 

polarisation at 87* C. Johnson 86A 

See also Dextrose. 

Gluco8cphcnyloHazone-;>-carboxyllo acid sodium salt, a new 
yellow dye, and photographic light filters made 

from It. Mees and Clarke 118 a 

Gluooside from Lortfghssum hircinum ; Loroglossln a 

new . Bourquelot and Brldol . . • • 837A 

Poisonous — — In (’orinra inlermedin. Wells . , . . 79lA 

Glucosidos of digitalis. Klllaui • > *77A 

of digitalis leaves ; Adsorption of . Mannlch . , 887A 

of natural colouring matters used in printing and dye* 

Ing ; Manufaeturo of lakes from • Zubolen 712 a 

Reaction of the ferrl-ferrlc reagent with . Polet . . 66 a 

Mynthctlc . Karrcr and others •. *774 

in wood and bark of various poplar species ; Detection 

of by the blochoraicAl method. Brldel . . o86A 

/J-Glucosldogalllc add ; Structure ot . Fischer and 

Borgmann **A 

Glue ; Apparatus for treatment of animal substances for 

ro<x>vory of fat and . (P) Goslur 23 a, 189a, 380a 

Casein . (P) Roy and Do la Grandvlllo . . . . 783A 

Cologne ; Use of im the photoceramic pigment 

process. Fleck ®86A 

Dotanning chrome leather lor manufacture of . 

(P) Umb ^ 872 a 

Determination of in presence of coagulable proteins 

in feetiing-stulfg, etc. Wagner and bchbler . . 841 a 

-extracting process. (P) Turner 112 a 

and the like; Manufacture of : 

(P) Mumford, and Refining Products C^r- 

poratlon • • 16SA, 95fiA 

(P) Schwelzer, and United Chemical and 

Organic Products Co. 866A 

Liquid . (P) Channon .. .. • • *• 189A 

I^nufactnre of . (P) Paiton, and Osro Cnsrolcai 

Co. • • • • • • • • • * 918A 

and similar substances; Quantitative separation of 

— . — in vegetable glues. Donsolt o47A 

Sterilisation of . (P) Chem. Gw. Rhenanla . . 966 a 

-stock ; Sterilisation of . (P) Chem. Ges. ^i^nU 966 a 

for treating walls of porous vessels. (P) Hadfield and 

Bawtrec *<8A 

vegetable; Manufacture of ; 

(P) Bergqulst, and Tunnell A Co. . . . . IJJA 

(P) Grosvenor, and Perkins Glue Co flWA 

Water-resistant . Browne 782A 

Gluten ; Action of acid and alkali on . Hendewon ^ 

and ^hers ^ ♦ 25*^ 

Determination of . Marriiadler and Oonjtm . . 786 a 

Proem of drying . (P) Olson . . . . • • lofiA 

QlyoerWes; Manufacture ol caUlyrta for hydrog^Um ^ 

of (P) Morrison, and Hydro^atkm Co. * , flUA 
ProcoM of i^mifyl^ . (F) Reuter, and Renter 

Procmoi ol hydiol^ or*iayoniflcatl<»*of (F) 

GioM^Dteyfai .. .. 4*74 
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. fAQM 

Gtyenriii : DeiccmliMtioa of orgdnic imporitlei in 80% . 

»4t ! 

DoUrmlnatlon of wtter oontont of from tho ipeciBo 

gmvlty »nd boiling point. OrBn nnd WIrtii . . 2 Ma { 

from dexiroM 44 e 

DIstiUation of . (P) Soc. Fran?. de« Glyo^rinos 

644a, 644A, 645a*, 914a* I 

industry In Italy 359R I 

JtanufactHre of , (P) I.«mmens and Fryer . . 471 a ! 

Manufacture of fatty acid* and from fata and olla. 

(P) Hap(«ch, and Budfoldt und Co 427a 

Manufacture of by fermentation. Schwelxer . . 230R ' 

Manufacture of by fermentation in Germany during 

the war 287R 

Manufacture t)f — - by means of castor-seed lipase. 

Sudborougb and Varma 99R 

Manufacture of from molasses. Ling 175R > 

Process of obtaining pure from highly impure 

glycerin or glycerin waters. (P) Blllovarder Selfen- 

u. Glycerlnfabrlk 913A 

Manufacture of from sugar by fermentation . . 883 a 

EofI and others 786 a 

Pnrlflcatlon of commercial . Bertolo .. .. 832 a 

substitute. (P) McElroy, and Chemical Development 



substitute for tetdmical, pharmaceutical, and cosmetic 

purposes. (P) Chem. Fabr. FlOrshelm .. .. 600 a 

See oIho Glycerol. 

Glycerol ; Acetaldehyde os intermediate product In fer- 
mentation of by li. roli and dysentery and 

gas gangrene organisms. Nouberg and Word . . 919 a 

Determination of . GrUn and Wirth . . . . 295 a 

Determination of — In wine. Can.^nhai .. .. 114 a 

In fata ; Replacement of --- — by mannitol : 

Halliburton and others 9r)2A 

l>apworth and Pearson 952\ 

Manufacture of by fermentation : 

Connstein and Lildecko 691 a 

(Pi Kolf, jun 104 a. 874a 

Hohwelzor 300 a 

nitric esters; Absorption siiectra of . Hepworth 059A 

residues from Itelchcrt-Melssl determinations; Re- 
covery of - Parkes 46A 

Specific gravity and refractive power of solutions of 

Wolff 470 a 

See aieu Glycerin. 

Glyceryl methyl ether dinltrate. Jones 119 a 

Glycol ; Oxidation of with alkaline pota8.slum perman- 
ganate. Kvans and Adkins 923 a 

01ycol-/3-gluco.sldes ; Simultaneous biochemical synthesis 

of gentiobloso and the two by cmulsin. 

Bourquelot and Bridel 154 a 

Glyooliic acid ; Oxidation of — - with alkaline potassium 

penuauganato. Evans and Adkins . . . . 923 a 

Qlycollic aldehyde ; Oxidation of with alkaline potag' 

slum permanganate. Evans and Adkins . . . . 923 a 

Olycollonitrllocelloside ; Synthesis of . Fischer and 

Anger 438 a 

Qlyool-monochlorhydrin ; Distillation of aqueous solutions 

of . Boncoilu and Rival 962 a 

Glycols ; Manufacture of : 

(P) McElroy, and Chemical Development Co.. . 6.58 a 
(P) Wclzmauu and Balabrldge .. .. 846 a 

Glycyrrhlzin ; Gravimetric determination of . Astruc 

and Ploliard 91 a 

Olyoxal ; Oxidation of with alkaline potassium per- 
manganate. Evans and Adkins 923 a 

Olyoxyllc acid ; Oxidation of »wlth alkaline pota.ssluiii 

permanganate. Kvans and Adkins . . . . 923 a 

Gold in 1917 332 R 

alloys ; Action of fused alkalis on crucibles made of 

. Nicolardot and Chatelot 20lA 

amalgams. Parravano 42 a 

amalgams ; Colloidal . Paal and Stoyer . . 86riA 

amalgams rich In gold. Parravano and Jovnnovi»4» . , 181A 

Apparatus for scroeulng and washing • — (P) 

Pleaaance 63 a 

Attack of by alkalis. Queanessen .. 514 a 

in China 87 r 

Coating transparent articles with . (P) Andres.. 20 a 

in Columbia 459 k 

Determination of especially in animal tissues, 

Codwell and I^vell 159 a 

discoveries In Siberia 144 r 

discovery in Western Australia 350R 

Electro-analysis of without platinum electrodes. 

Guxradn 514 a 

Elocttodeposltlon of -. Christy 376 r 

field ; New in Quebec 329 r 

mines of Transvaal In 1918 306R 

in Northern Manitoba 376 r 

Obtaining silver and from their ores. (P) Lock- 

wood 45 a* 

•pailadium alloys ; Tests of as platinum subetitutw. 

Gurevich and Wlohers 514 a 

Eecovery of from extremely dilute solutions, i»r* 

Ucuiarly sea-water. (P) Baur and Nagel . . 8671 

refining In Canada 85 r 

reflntut ; Slectrolytlo . Griswold . . , , 181i 

Solnl^ty of in cyanide eolaiknui. White . . 77#i 

Use oi ••toUdhw as a ooiorlia^o reagent fbr 

T M lerd .. we.. ..* ■ ea p A 

Volattttiatkmy^!— . Rom V. 


Gold Coart Co^ ; Legtelat&cn fn regard to oUa, weds, and 

keneisln .. .. Me 

Trade o{ in 1917 .. .. 886R 

Golden seal ; Extraction of hydrarttoe and berberlne from 

. Schmidt 652 a 

Qomphocarpus root ; Uxarin from . Kofler . . . . 780A 

Goniometer. Smith 128 b 

Government employees and Whitley councils . . . . 58 r 

laboratory; Report on work of for year ended 

Mar. 31, 1918 . . Ill 

laboratory ; Report on work of for year ended 

Mar. 31, 1919 . . . , 484 b 

laboratory ; Temporary chemical assistants In the . 212E 

orders ; Various , etc. . . 12 b, 35b, 68r, 

70r, 94r, lllR, 180R. U9B, 172R, 198B, 215R, 

256r, 27 3R, 297R, 881r, 408R, 469R, 48lR 

Governor; Gas pres-sure for one Bunsen burner. Clare 88T 

Grading finely divided material. (P) Hitchcock . . . . 037 a 

materials of all kinds ; Method and apparatus for . 

(P) Payne eSA 

and seiwratlng materials ; Process and apparatus for 

-- — . (P) Sutton and others 806A 

solid materials ; Process and apparatus for . (P) 

Reed 242 a 

Grain extracts ; Acidlmotrlo titration of in presence of 

alcohol. Blrckner . . . . 695 A 

Machine for recovery of from washing eflEluents. 

(?) Robinson and Son, and others . . . . 853 a 

Pneumatic ui)pHratus for transporting . (P) 

Simon, Ltd., and Bcntham . . . . . . . . 804A 

lU'inoval of mouldy smell and llavour from . (P) 

Von GcrsdorlT 921 a 

Separating dust and other particles from . (P) 

Robln.son and Son, and others . . . , . . 671 a* 

Treatment of for preserving It. (P) W\‘st . . 302 a 

Granular material ; Proce.ss for calcirdng or treating . 

(P) MeCX)urt, and Surface Combustion. Jne. , . 242A* 
material ; Treatment of - — with liquids in a shaking 

trough. (P) Slftgmeyer ... 522 a 

substances ; Seoaratlng dust and other particles from 

— (P) llol)inson and Son, and others . , . . 071 a* 

Grape must; Reaction between pota8.slum biturtrate und 
euleium siilpbnto in fermentation of plastered 

. Borntraeger 839 a 

Grapes ; Manufacture of marmalades find jellies from 

having the natural aroma of the fruit. (P) Monti 960A 
Method of trofitlng — . (P) Welch, and Welch Grape 

.Jui<e Co 470 a* 

Graphite ash ; Fu.sihllity of — and Its Influence on the 

refractoriness of l)ond clay. J>ooz(i 287 a 

Behaviour under hra.ss foundry practice of crucibles 

confining Ceylon, Canadian, and Alabama . 

Btull 410A 

eolloidal ; Proe(>s.s for imTOiiHing the absorbing iww'cr of 
lubricating oil substitutes, especially tar lubricfit- 

Ingoil.s, for - - . (P)()stw’ald 891 a, 891a 

crucible lM)dics ; lllfcet of electrolytes on propcrtle.s 

of . 8cbure(;ht 633 a 

crucibles, (P) Kotterltzscli 223 a 

crucibles; Piopertk's of l)ond clays for — ■. Booze 633 a 

(Je|>03its In Finland ; I)isi-o\'ery of — 47R 

deiKwits In 8il)eria 439 h 

lilfect of variable pre.s.surc and tar content on briquetting 

of Alabama . Stull and Schureeht . . . . 578 a 

cleetrodes ; Manufacture of natural . (P) Ridoni, 

and Soe. Taleo e Gruflti 82DA 

Industry In Ceylon 72 r, 152r 

ores ; Concentration of — . (P) Wheeler and Robbins 901 a 

Process of recovering from ores. (P) Arzinger . . 373A 

Refining flake for manufacture of crucibles. Moses 633A 

Structure of — - in relation to crucdblo making. Thiessen 728 a 

Graphih's ; Composition of various . Mitchell . , 386R 

Graphitic acid. Kolilschiitter and Hacnnl 221 a 

Graphitic carbon ; 

Koblschiitter 17 Ia 

Kolilschiitter and Haenni 221 a 

Graphitlsed electrodes ; Manufacture of — — . (P) Hinckley, 

and National Carbon Co. . . . . . , . . 952 a 

Grass ; Process for producing textile llbrcs from . (P) 

Bruinincr 458 j^ 

Gravel ; Machine for washing — — . (P) Dull, and Dull Co. 2 a 

Grca.se ; Apparatirs for extracting from garbage. (P) 

Edgertrm 295 a 

Apparatus for extracting from materials containing 

the same. (P) Simon and others . . . . . . 241 a 

Apparatus for extracting by volatile solvents. (P) 

Garrigucs, and Garriguc and Co .. 262 a 

Extraction of from garbage, house offals, and other 

refuse containing water, (P) Cobwell (^poration 871 a* 

Extraction of icatlier stuffing from sand. Veiteb 

and Hunt 835 a 

and tlio like ; Recovering from water which hM 

been used in soounng or washing wool, hi^ 
fiax, joto, etc., or from magma obtamed from luch 

water. (P) Kelsey .. .. ..* 282 a 

Great Britain ; Chrome tanning industry of . Iwmh MCr 
OreeMi Demand ibr etemloBli In .. . . f96B 

IfrSfrwilbiSoT? lipdto mim Is — S 





MMuilidwQ of pofcft« 9 Uijn hydroxide from 
sk «nd GUdiri»t 


CkoeoiMnd: _ 

CP) Poaoock 

Vahie^of as Rourco of potassium for plant culture. 

Tinie and Gelse 

Chetoa; Future of H.M. factory at 

Gretoa Qroon muoitioQ factory 

Qrfgiianl reaction ; Application of to preparation of 
acids from petroleum derivatives. Wegrsyu . . 

teageni ; Action of halogens on the and replacement 

of halogen atoms by one another. Datta and 

Mlttcr 

Grinders. (P) JoUt* 

Grinding bodies for tube-mills. (P) Watkins 

device and process of prodming snin*'. (P) Forsyth 
' machines ; 

(P) Chambers 

(P) Forsyth 

(P) Lyon and Ross 

(P) Miller and Lloyd 

(P) Stevenson 

(P) Whitham 

mills : 

(P) Ralr 

(P) Gnrrow and others . . 

(P) Grilhth ainl (irillith 

(P) Hanilngc 

(P) Newell and Co., and WmHilious*' .. 

(P) Newhouso 

(P) Sehilr 

(P) Stevenson 

ores ; Machine for — (P) Park 

Groundnuts ; Cultivation of in Mosn|»oUmla . . 

Ouaiacot ; Manufacture of . (P) Zollingt r and Uo'diliug 

Gualacnm resin ; Constitution of substances from - ■. 

Schroetcr and others 

Guano; Ooncesaion for cxi)Iolting the tlc|K»hhs of - in 

Mexico 

-plioai)hatc from Cai>c Crf>s.s 

Guanol ; Dewinpositlon of hotalno I'y l>acterla In . 

Koch and Oelsner 

Guatemala ; Mineral rosourct's of 
Gulonic lactone; Leavening agent containing 

1a Forgo 

lactone; Manufacture, cf ( P) La Forge . . 

Gum benzoin ; Siareainol fro?n Siamese . Zinke 

and IJel) 

knurl industry In Now Zealand . . 
from olibanum {liottneUia f^ermtn). . 

Preparation of - ■ from maize e(.bs. Ia F«uge and 

Hudson . . . . .... 

in rhizome of Geodorutn nufauK ; Water-soluhle . 

Wells 

Gums; Amounts of iron, sillea, and ainmina in 

Gonnormanu 

Manufacture of . (P) Lciulcis. and Douglas 

Treatment of insoluble natural - for produel ion of 
tliickcningH suitable for oulin) an<l other textile 
l>rinllngand fintslilng. (P) Calico I'rlakTs* Assoc., 
and otiiera 

Guncotton; Determination of nitrogen in . Nerve 

and tlie like ; Treatment of . (P) Crane? . . 

Manufacture of . (P) National Ivx plosives a>„ and 

Bate . . - . • , 

Means for nitrating . (P) tusscll 

Sensitiveness of to shock 

Gunpowder ; Manufacture of . (P) Luxbaiim 

Gur ; Factors affecting hardness of . Svvadi . . 
Outtaraotcr, and its use for examination of drugs and jKdsons. 

Bschbauiii . . . . 

Guvacinc ; 

Hess and Toibbrandt . . 

SVinterstein ami Weinliagen 
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340a 
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Halides; Manufacture of — (P) Aldwtt, and Gulf 

Refining Co 

Halogen compounds of hydrocarbons ; Manufacture of . 

(P) Lacy, and Rocssler and Ha.s8la< her Chemical Co. 158 a* 

compounds of hydrocarbons ; Manufacture of 

by action of llglit. (P) Snolllng . . . . l&bA 

derivatives of hydrocarbons ; Manufacture of . 

(P) Dow, and Dow Chemical Co. . . . . . • 658 a 

-nltro compounds ; Manufacture of aromatic - — . 

(P) Ellis . . . . *66 a* 

Halogenated acetic esters; Catalytic reduction of , 

Sabatier and .. »23 a 

Halogens ; Cyanometrlc estimation of In ammoniocal 

solutton. Eggert and ZIpfel .. . . .. 606 a 

Xietermination of in mixtuxea of their salts. 

Jones .. .. .. •; •• - 

of in otganid oomponndB, Vor- 

^ .. .. .. .. •• •• 

OntemiwOon of to wfwilo 4»a bjf 

ealttlytk ndttotkm. Baseb*. iU 


■ 

Kaloffeos-^oeiif. ^ 

liquid anuBOfklR-so^ton method tor esUmathm of -~ 
in organic ootopounds. tormation of cyMlde, and 
method of removing it from solution. Clifturd .. 663^ 

HalotrlcJiltc ; Treatment of . (P) IJamett and Burgess 12 a 

Hanineas : Apparatus for testing . (P) Tons* and 

Carborundum Co • • , 83 a 

of ImhHvh ; Mi-asurlng the . (P) Soc. Lorraine 

dcs Ane. Ktabl. de Dietrich et Cle. . . . . . . JgA 

BrincH uml scratch of . Unwin , . . . wWA 

of maU'rbts ; 6f cans for kwtlng the . (P) Hldiard* ^ 

son. and Avery. Ltd . . > . 4 b8A. 

of mctai.s ; Machine for testing the . (P) Winder . _ 

ami liurgan 6604 

of metals and other matfiUls ; Means for ascertaining 

the . (P) Cnilg and others .. .. 606 a. 

in meiai.H ; l{c<x?nt advnmx's in the measurement of 

ThoinpHon 241® 

ILirmalino. Perkin, jun.. ami Hohiusyn 72lA. 

liarmine. Perkin, jun., und Kobiuson ., 79lA 

Harrison memorial fund 470R 

momoriat lecture, t'arr . . . . 417R 

Hat mHimf.’icture ; Dlhsolving or " bieaklug-down ” 

shell.’ic for use in - , (P) Muckeiuh; .. .. 370A 

Heat Heciimulator. (P) PrueUuius und (-o. ,, .. 166 a. 

Apparatus tor transmit I lug and utilising waste 

(P) 1‘ca.so .. .. .. .. 07 a 

elianges ; Metliod and apparatus for Inducing 

(P) Vuiiletimler 2I0A 

conductivity of !K)ious matciials, Mellor . . , . 140R 

-(‘onv(!yliig <lr«ults using viscous liqulils. (P) Merrill 

Pnx esH (5*. , . . . , , 612 a 

DiMtrlhuUoii M by gns and electricity. Clerk .. 104lt 

e xchangers : 

ilastieti .. .. .. 749 a 

(P) Koiil. Neels, umi Klsfcld .. .. .. 886 a 

(exchangers for use ns feed watt'r heaters, <?vajJorators, 
(•omlcnHcis. cooh'rs, und tlio llk(\ particularly ns 
h(*aterH for iis(? in oil fuel Installations, (P) 
I'hoinpson and Drown .. .. .. 241 A 

exchanging apparatus : 

(P) llainage .. .. .. 461A' 

(P) Zlimm iinann. and Hchutte und Koertlng 

(;o . . . , 165 a. 

-insulailng ehamlM>rs, walls, lloors, and ceilings ; Maim- 

faetiiit' of , (V) Davies and Jones .. 502A 

Insulating eoinis>sjiion.s, (P) Neadson .. 77 a*^ 

-insulating e<»misisiMoMK und articles made tliercfrom. 

(P) Neadson .. .. .. 670A 

•insuhding makrial ; Manufacture of — : 

( P) (.;ast**r 142A 

(p) Toles, and Cnlon Fibre G>. .. r,. 17 a 

■In.Hiilutlng material ; Manufacture of — from paiH»r. 

(P) Kdwanis 760 a 

insulation of kilns. .Mellor .. .. .. 140R 

Insulation and lagging nuik'i lals. Gard . . . . 97 a 

Insulation ; Metliod and apparatus for . (P) 

Fessenden . . . . . . 46lA 

•Insulator. (P) Mock .. .. .. .. 868 a 

-Ink-rchanging apparatus, (P) Peasi; .. .. 2i2A* 

losses in lurna«s s ; Dt^k rmlnlug und Indicating -- - 
and tlie constituent elements of thew; losses. (P) 

Chopin . . -^ 670^ 

-meter; Compensated . Frey .. .. .. 749 a 

Proeiiss of employing for prodinLlou of power, (P) 

Lillie 806 a* 

ticatment of flmdy-dlvided rnakirlal ; Method and 

apparatus for - . (P) Ulackwsdl ami Kmmons . . 805 a 

value. Nw Calorlfie valuil 

of wasto g.»scH ; .\ppAratn8 for utllhing the (P) 

8arg(‘nt and others 818A 

Neatlng appliances ; tlonstruetion of •— — , (P) llolrcrts 

an<l Ikiotlr . . . . . . . • • • 669 a 

chambers for heat treatimmt of metals. (P) Thompson 540 a 

ehamlM'rs ; ftleeluuileal . (P) Phlllljm . ♦ . 673A 

chocolate and other plastic materialH ; -Apparatus for 

. (P) Dak(ir and Sons. Jind Pn^seott ., 788A'^ 

by electric Induction ; Miithod and apparatus for . 

(P) Ajax Metal Co., and Northrup . . 225 a. 225A*' 

of ga-seoiLs Jiulds. (P) lonideH, jun. .. 466A 

luductlvi? with high-freciucucy electric curnmts. 

Nortliruj) 

liquid or semd-llquld materials on a revolving cylinder ; 

Apparattia fur . (P) Lelteh and WarbUrion 164A 

liquids; Apparatus for . (P) Ilea veil .. .. 887 a* 

liquids or fluids ; Spraying or atomising and . (P> 

Stevjuison . • • « • • 812 a 

liquids by heat gem ratwl hy chemical reat*tlon« ; Ap- 

puratua for . (P) Turrett ini . . . . 240 a, 466a* 

Method and apparatus for . (P) Vuillcurnier .. 210A 

oils, fats, and other liquids hy electricity for distillation, 

'et(\; Method and apparatus ’ for . (P) 

Alexander and others 687 a 

of ovens and tlie like ; Steam — — . (P) Bynoo . . 62 a 

Specific heats ot giwes for calculations cou(Xirqt(« with , . 

technical . Newmann .. .. . . .. 616^ 

Helium literature ; Bibliography of . Weaver 820R. M6i* 

Production of In Alberta .. . . .. .. JJw . 

Recovery of from natural gaa. Cottrell . . ?. IW 

Secondary spectra of — — . Merton .. .. ■ 4TS» 

Hemlock: Tannin of the C«uuSto& . Manning and ^ ^ 

Kleieittteto .. .. .. 
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UMip; Bwim ftbw m sobutlttit* for - — .. .. 

PltMS^ ci preptrliig by warm water retting. (P) 

Ktthnow ’ ' 

•mite ; Chemical composition of . Schwalbe and 

Becker > • • * • • 

waste ; DiattHatlon of . ScagiUrinl and Mingantl 

Heroine. iS'ee Diacetylmorphinc. 

Hiww bratUi*tnils ; Variation In . Wliltby . . 

UoVm rubber. Set under Rubber. 

seeds; Fatty oil from . Dubose 

HexaciUoroethano ; Preparation of from natural gas. 

Jones and Allison 

Hexaroethylonctetramlne ; Devulcanlsatlon of rubber by 

under pressure. Dubose 

Manufacture of preparations of addition compounds 

of lo<lloo and , (P) Pegram 

Quantitative study of breaking down of . Tren- 
delenburg 

Hexamethylenetetramine nitrate ; Preparation of . 

(P) Zentrulst. f. wissensch.-tech. Unters. 
Ifexanitrodiphenylaminu ; ]*reparatIon of — — from chloro- 
benzene. Hoffman and Dame 

Salta of . Kast and Langhans 

Hide lubatanoe ; KfTcct of concentration of a chrome tanning 

liquor oil adsorption by . Baldwin . . 

Hides affected by anthrax ; Formic add and mercuric 

chloride treatment of . Oegenhauer 

Delimlng agent for . (P) Fuclis 

Liming . (P) Owcu 

Liming and tanning . (P) Randall 

Methcd of preparing bates for . (P) Pevrache and 

Ballly . . 

Pita used for liming and tanning . (P) Randall . . 
Plant uscxl in soaking, liming, tanning, chroming, cte., 

qK , (P) WalktT 

Recovering grease and the like from water which has 

been used in scouring or washing or from 

magma obtained from such water. (P) Kelsey . . 
Recovery of proteins from waste Umiors from treatment 
, and Peck 
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£48r 


282a 

408a 

810a* 

054a 

544a 

5iWA 


(P) Haring, and 
operations on . (P) 


by B. coli 


of , (P) Dorr Oo., 

Tanning or linprcgnating 
Annydat-Lcder-Werke 
Tanolng. liming, and like 
Kay and Platt 

Treatment of : 

( P) Mauerhofer 

(P) RllKilru da Silva 
Himeshlso, See Mosla gross^'.irata. 

Histamine. See jii-Imlnazolylethylamliic. 

Histidine ; Production of histamine from — 
eommmlH, Kocsalcr and Hanko . . 

Quantitative separation of from histamine. 

Koessler aiul Hanko 

Hokirrhena congoknsU ; Alkaloids of — Pynian 
HoUrrheuine, a new alkaloid from Uohurhena (vtxjolensk. 

Pyman 

Holland ; Artiflclul fertilisers In 

Chemical industry in - — . 

Coal resources of 

Glass Industry in 

Imports of chemical products ynd raw materiala 

Into 

ludustrlal developments In 

Iron ludustry for — — 

Margarine aud butter Industry in 

Match factories of ' . 

Mineral resources of . 

Opportunities for British chemical mamifactiircrs iu - . 

Phosphate deposits in 

Position of clKonival ludustry in . . . 

Salt dejKwlts lu ’ ' 

Superphosphate Industry lu , ‘ ‘ 

Hollander beating engines. (P) Anderson and otliers 
HoUow objects of coiuproa.so<l metallic powder ; Production 

i of . (P) Pfanstiohl, aud Pfaosllch! Ct». 

Hbmotropioc tropic acid ester; Pturraacologlcal pronerties 

of . Wlchura 

Homotropiues ; Pharmacological proiHutics of 

Wlchura 

Honduras ; Cohuno nut Indastry iu 

Hooey ; Artlflcial iu Germany 

artificial ; Manufacture of — - In Gorm»iiv, and its 
examination. Bchra aud Ehreck<< . . 

Hbnikong : Exports of bismuth, mica, and asbestos 

from 

Exports of vermilion from . 

Foreign trade of in 1W8 . . 

Trade of in 1918 

Mop boiling ; Coloration j^roduced In ami infinence of 

taimlQ thereon. Wlodlsch 

Mopm detdbaia resin. Mcolardot aod Cofflgnler . . 

Hsfsd e*r«rta resla. Nloolardot and Coffiguier 
rioopdi rosin. Nioolardot and Oomgnier 
Hop! ; extraction of oils and reslus from ^ 

of fttctlUsers on compooftloa of Rosseil ! 
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HofS'like nuMes; Maaufkctaie of casein for production 

of . (P) Bartelf, and Chemloal Foundatk^ 

Ino. > . . 9551 

Value of flaston products of as nutrients and food* 
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of light. (P) Snelllng 168 a 

Manufacture of halogen derivatives of . (P) Dow, 
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terranean larvae. Sasscer and .Sanford . . , . 63 a 
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Hydrogen arsenide ; Electrolytic roduction of arHOiilous and 

arsenic acids to by means of dlflcrent metallic 

cathodes, Ilambeig 

Hydrugon cvanldc ; Catalytic reduction of . Barrett 

am( Tltley 

See aluo Hydrocyaiiie add. 

Hydrogen fluoride; Manufacture of — . (P) (kdlln, and 
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Inllueuce of — — on occlu.'iion of hydrogen by palladium. 

Maxted 

Manufacture of alkalino-oarih nitrates and — (P) 

Davis, jun 

Modiflcatlon in tcoljiiique of Fischer’s reaction for , 

Paid and Fernandez 411A 


176a 


627a 

7934 


228A 


414a 

674a 


534a 

701a 


182 A 

810a 


9404 


Recovery of sulphur from - (P) Datta 

Reduction of sulphurous n('id by In Hquoous 

solution. H(dnzo 

Removal of from coal-gas. Hchuinann . . 

'f’rentmeut of fuel gases coutaiulug . (P) I/camoQ 

Hy<lrogeiiatcd c<uniM)un(l8 ; Manufacture of — (P) 
Bayer und Co. 

fats; Digcstlbllliy of — . Fahrlon .. 
fats; Nickel and arseulc in . Uless 


700a 

673a 

277a 

89U 


oils ; Uso of 


168a 
610a 
913a 

I foods, Bordurt 787a 


Hydrogenation of arachis oil. Huini and others . . . . 420 a 

of fats ; Catalytic with |)alludluiii. Nord , . 913 a 

of fats In t Im) llipiid state In presence of nic kel. Armstrong 

and IllJdltch 

of fats : Technical wltli nickel as catalyst. 

Cbl>o!ohde and Bvanoo . . . . . . . . 

of fatty acids or their glycerides ; Manufactum ot 
ttttul.vsts for . (P) Morrison, and Hydro- 
genation Ck>. 

of fatty bodies or otljcr organic compoun<ls ; Regenera- 
ting catalysts containing nickel or lie compounds 

which have been used for : 

(P) Hoc. Ind. do Prod. Chirn 

(P) Vis 

of fatty bfailcs ; Rcgcneiftlon of nickel oxide catalysts 
used In — . (P) Sor. Ind. do Prod. Chlm. 

of fatty iiurtcrlals. (P) Ellis 

ot fatty oils. (P) Ellis 

of fatty substancoH. (P) Boyce, and American Ckrtton 

Oil Co 

Manufacture of nickel catalyst for — . (P) Hchuck 

Metho<i of effcM'tlng . (P) Hteward 

of oils. (P) KIIIh 

of oils; OatalystH for . (P) Schwurdnan, and 

Kellogg Product M, Inc 

of oils and fats; Apparatus for : 

(P) Lone 262 a, 689A* 

(P) Martin 646 a 

of oils, fats, and like materials. (P)Maxtod.. .. 780 a* 

of oils; Manufacture of a durable contact inatcrlkl 

. (P) Bremen-Boslgljelmer Delfabriken 

of oils; Manufacture of nickel formate catalyst for 

. (P) Ellis 

of oils; Negative catalysts in . Ueno 

of oils ; Velocity of . Ueno 

of oleic acid : Formation of solid Iso-olelc acids by 

. Moore 820T 

Process lor electrically preparing catalysts for — — . 

(P) Elite 47U 

of unsaturated bodies. (F) Ellis , / 109 a 

Hydrometers. (P) Stevenson . , 80 a 

Hydroeote; Ck>agulatloo of meUl sulphide . Mnkheriee 

and Sen 684 a 

Influence of ftltratloa on . Molartkl .. 11 a 

Hydroeulphltes in eugAr mannfaetnre. DutiUoy .. 987 a 

Hydroiyilkyl etheif ot y-aceUmtooiifeenol or snbeiltotlon 

pMwacte thereof; MannfAetnre of — , (?) ^ 

T^Wiac .. .. .. .. .. 27A 


780A 

870a 


644A 


471a 

689a 

646a 

109a 

544a 

296A 

689A 

296A 

296a 

46a 


9UA 

878a 

20a 

21a 



144 


^OUBKAL OF THB mHWTY OW (MEmcm 


* tAOl 

^ydroiyiio 4yMtitfff . 8h und^r Aio dymiultt. 

BT4M»ydM>l«^ WfMhQt* .. .. ..9221 

HyAfOxy compound* of aromatic hydrocarbon*; Hanu* 

faeiorc of . (P) J^nnl* . . . . . . 9481 

♦•Hydroxyhygrlc add ; Isolation of from Cfoton * 

gubonya bark. Goodwn and Clewer .. 7911 

Hydroxylamlne ; Volumetric determination of . 

Bray and other* 8441 
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Mining Industry of 

Salt industry In 

Soil surveys in 

Sugar Industry In — 

Wood distillation in - 
Indian corn. Sec Maize. 

Indian Industrial Commission 
Indian Institute of Science, 
t!m - — . 

Indian Science Congress, 1919 ; Cliemistry at the . . 

India-rubber. See under Rubber. 

Indlcan ; Improved method of preparing from Indlgo- 

ylolding plants. Amin 

Indicator-papers ; Colojired . Kolthoff 

Indicators ; Colloid chemistry of . Ostwald . . 

Qulnone-phcnolato theory of --- — : 

Blrge and Acrce 

Brlghtman and others 

White and Acree 

Spcctrophotoinetrlc study of “ end points " and 

fading of phenolsulphophthaleln . Bright- 

man and otiiors 

Theory of . Ostwald 

Indigo crop in China 
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Albert 87 a 
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Indophenlue reaction. Wray 88 t 
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Cotorantes ot de Prwi. Chlra. 281 a* 
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solhis; Transportation of — — . Delstlo ;W1T 

solvents ; Recovery of volatile in Industrial 

operations. Sestlnl 123 a 

Infusions; Apparatus for obtaining In a continuous 

manner. (P) Kestner 75 1 A 

Ink; Writing . (P) Shlnozakl 22 a* 

Inositol hexaphosphate ; Synthesis of and Its identity 

with the jihospho-organic rcsorv^^ principle of green 

plants. Posternak 605 a 

Insect powder; fnsectlcldal principle of ChTj/Hant/mnim 

cinerariifoUum . Yamamoto 700 a 

Insecticide ; Derris as an . Ufolndoo and others . . 700 a 

Insortlcldes; Comparative cfllclency of certain volatile 

substances as . Ilertrand and llosenlilatt 437 a 

and fertilisers. (P) TrulTaut 24 a 

for tea plants. <P) .Speyer 701 a 

Institute of Chemistry .. ,, r.n, H4n. 10.5 r. I40u. 271 b, 201 b 

Institute of Metals 12:iii, 203 r, 2.h7r. 374k 

Institution of Civil Engineers . . . . . . . . 42 r 

Institution of (ias Engineers 20r*R 

Institution of Mechanical Engineers IH3R 

Institution of Mining Engineers .. 34 mr 

Institution of Mining and Metallurgy 105u. 207 r 

Institution of Petroleum Technologists 24 r. 101 k, 204r. :5y3it. 434 h 

Institution of Sanitary Engineers i:i0R 

Insulating and abrasive compositionH. (P) Olson and 

R«cker 630 a 

and building makrlal ; Manufacture of . (P) 

Mitchell, and Mitchell and Grotn lle 142 a 

compositions ; Heat — (P) llc.adson . . . . 77 a 

mass for electric use. (P) Andersen 109 a* 

material; Manufacture of — — . (P) lllcmann and 

Montgomerie 16 a 

material ; Manufacture of comimsite . (P) 

McCulloch, and Wostlnghouse Electric and Manu- 
facturing Co i40A 

material ; Manufacture of heat- ; 

(P) Castor 142 a 

(P) Toles, and Union Fibre 17 a 

materials ; Methods of measuring conductivity of 

at high temperatures, Sllsbee and Honaman 469 a 

materials ; Penetration of moisture In . Rottmann 869 a 

materials ; Thermal conductivities of In relation 

to lagging of steam pipes, Thomas . . . . 357 t 

pipes and other vessels or articles In chemical works ; 

Non-conducting coating for . (P) Lonsdale 312 a 

properties of erlnold. Allen 148 a 

Insulation ; Heat and lagging materials. Card . . 97 a 

Method and apparatus for heat . (P) Fessenden 451 A 

Insulators ; Manufacture of electrical of cement. (P) 

Wlndsor-Richards 142 a 

Inter-Allled Cbomical Conference 262 r 

Inter-AIlled Chemical Federation. Pope . . . . . . 208 t 

Conference on 208 t. 259r 

luter-AIlled Federal Council for Pure and Applied Chemistry 246 r 

Intermediates ; Colour-producing . Morgan . . . . ' 265 t 

Manufacture of . Evans 256 t 

Intemal-oombustlon engines. Sm under Engines. 

International Research Council 306 r 

Invar ; Theory of . Honda and Takagi , . 267a, 821 a 

Inventon ; Awards to 212 b 

Invertaae : Content and fonnation ot In* yeast. Von 


Influence of vlsoosltv on velocity of hydrolysis by 


Wta 60A 


I 


I 


Invert-sugar. Sa€ under Sugar. 

lodates; lodometrio estimation of . Kolthoff 

Iodides ; Action of chlorine on alkali . . . 

Determination of . Godfrln 

Detorminstiou of bromidos. chlorides, and In 

mixtures. Kolthoff 

Determination of In mineral waters and brines. 

Baughman and Skinner 

Determination of small quantities of alkali In 

presonw of bromides and itltrltes, t«sausse . . 
Titration of — - by means of electrical oomiuctivity 
tneasuremonfs. Kolthoff 


FAQ* 


111 

816 a 

aooA 

408a 

800 a 

674A 


lotllmctry ; Arseuious oxide as standanl siihstanoe In 

t?hapln 806A 

ftxHnatlon of |)lKMit»)s ; Active siilwtatu'o In the . 

Cofman 227u. S18A 

Iodine an<l ars^uiic trIoxide ; Reaction between — - . 

Kolthoff 762 a 

(TlmrchlU’s tincture of . Raii1)enheimcr . . , . 158 a 

Detormlnutlon of In cu|mms Iodide. Lasausse 890 a 

lixtractlon of from seaweed by dry dht illation. 

(P) Brtslcuborg and others 677 a 

industry In Franw ; Piist. and pn)«iKi»;(ive progress In 

the , UhK’SH . . , . ' . . . , 000 a 

la nitric add and sixlinm nitrate used for nltn>Klyoerln 

mamifttcturc. Wblf^\ 765 a 

Oceiirrencn 01 - In plants. Wlnterstoln 286 a 

Oxidising action of potassium bhdironiale (X)mpanHl with 

that of pure . McCrosky 20 a 

Reaction of UtloHuIpbaie with - Kolthoff . 717 a 

lU cAivery of - from rosidnes. Arndt . . 5744 

solutions; Colour of — Von Kanfmann and Lewite 50 Ha 

-starch reaction. Kolthoff 341 a 

-starch rc.aidlou and Its application N) c<jlorlmetrle 
estimation »>f proteins In imniunliy reactions. 

, 698 a 

Value ; .Modiltcailon of Wljs’ solution for determining 

the Hlldt .'iSOA 

value ; Technique of determination of — Allan 48 k 

Iodoform ; A(air»n of reducing agents on . (Jutmann 477 a 

Lxlotannle le.au'ent ; rix* red -- Tsakalob>s and Dahmw 236 a 

lonl.satkm theory; Disciisstou on pri'sent jxwltlon of . 42R 

lonones ; Relations between Inuie and the - -. Iluzlcka 844A 
IrelaiKl ; Coal In -. . . . . . . . . . . , . 86K 

Deve|f)pmeuts In Industry in --- during th(‘, war ,. 398 r 

Peat and oil in - , . . . . . . . , . 295 h 


IrMliim; Beha\ ioiir of hydrogen (,o\var<ls ■ GuMder 

and others . . , . . , . . . . . , 679 a 

Hejtaratlon of platinum and — -. ArehlbaM and Kern 40A 
Iron; Aehl-resistiug coating for - . ,, .. 66 r 

(Action of ammonium ultrato solut Ion on - Pridcaux 

and (/’aven . . 35411 

Adv.antage.s of elllcient cx>al washing In c-onncdlon 

with maniifadure of . Graliam .. .. 326 a 

Alloying y.liie with - . (l>) DImm and Dlinm .. 580 a* 
alloys; Dejsonb'nee of magnetic propcrtlea, «|)edllc 
resistance, and density of — - on their thermal 

treatment, GuinUdi 170A, 822 a 

or Its alloys; Electric w(ddlng of . (P) Hyjlo .. 64f)A 

and Its alloys; Heat treatment of . (P) Mordtsy 778 a 

all')y.s ; M.igneMc ... , . . . , , lyj^ 

all«»yH ; Manufactun; of - ; 

(P) Ibe 826 a 

(P) .fohnson, jun. 950 a 

(P) Speer 201 A 

alloys ; Mamifactiire of .artldi^s from (jure powdered 

- -. (P) Allgem. El^ktrlziUts-Gcs 146 a 

alloys ; Rust-resisting . (P) Richardson and 

itidiardwju . . . . . . . . . . . . 908A 

Amount of In oils, fats, waxes, resins, and gums. 

Gon nermann 729 a 

Anti-rust treatment of . (P) Mate 18 a 

are ; Photographic records of wave lengths In red 

and Infra-red spectra of the . Meggers ami 

KI«8« 200 a 

articles ; ItomovJng rust froiti . (P) Badischo 

Anilln u. K(Kla Fabrlk 371 a 

articles; llUHtpn)oflng — (P) i'homaon, and 

Forrotherm, Ltd 727 a 

articles; Solution f«jr rUBt-prfx>flng . (P) Alien, 

and Parker Rust Proof f>). of AmerRyi .. .. 261 A 

-carlmn alloys ; Graphltlsatlon In . Tawora 

an<l A Sahara 366 a 

-earlfon alloys; Melting and freezing temperatures of 

the eutectic In . Ruer 107 a 

-cnrlKm-chromlnm alloys ; Structure of . Murakami 267 a 

-carbon diagram ; The Ihiuidns in the . OtHuiro 36flA 

Carburisation of — - at low temperatures. McCance 867 a 

cast- ; Antimony oxide as opaclfler In enamels for 

. Shaw 107 a 

cast- ; Determination of phosphorus in . Travers 266 a 

cast- ; J>f}Uirmluatlon of phosidiorus and silicon In 

. CavazzI 148A 

cast- ; Enamels for , Staley 176 a 

cast- ; Formation of grey . Ruer 107 a 

cast- ; Graphltlsatlon of white on annealing. 

Mcrlca and (lurcvldi 688 a 

cast-; Oroiind-ooat enamels for . Staley .. 10 a 

cast- ; Heat treatment of grey at low tomperaturee. 

Hurst 581 a 

cast- ; Manufacture of grey . (P) URmllton , . 876A* 

cast- : Methods for analysla of . Elds^e Rod 

Bldsdale ggf 

X 
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Iron i*A0E i 

cant- ; Rapid dottjnulnatJon of carbon in . Piva 

and ftalvhdco 68lA 

oiiflt* ; Rupture of in contact with mixed acid. 

OummIuK 

cast* ; 8nj{Kcsted unilicatlou of methods of analysltt 

of • - Mailiiot i4yA, 256 a 

caMt* ; Synthe tic . Keller . . . . 348B, 771 a 

cuHt* ; J Itining of . Schott 180 a 

cast-; WoldhiK — . (P) Wilson 64U 

caatlujfH ; Mallcal)lc . fSOOR 

(;a?<tlnK.s : PreKluctlon of malleable . (p) Perry, and 

Indiistiliil InvcntioriH, Ltd. .. 44 a, OUa* 

chilled i Manufacture of rolls and other casliuRS 

ill •, (I*) .Muirhead 77 Sa 

'chromlmn alloys ; Constitution of . Jilnecke .. 821 a 

-e^dialt alloy.-t ; Pliy>i( !il constants of — . Honda 582 a 

t’olorimetrlc detiirmination of in storaj^o battery 

acM. Nyman * 820 a 

and its ( oinpounds with non-metals ; J.aws of chemical 
action ot uascs on - - at hij{h temporaturos. 

Schmitz 418A 

Contact process for coatlnu with lead. (P) 

lieilin I'.urKcr lasimwerk OOHa 

t'opiierlns; . (!') Marino 727 a 

Corrosion ol . Agostini 280 a 

(■ritical study of I.edelmr method of determining 

oxygen in , <!ain and Pettijuhn .. .. 260 a 

cuttings ; frei'iindion of - for hot briiputting. (P) j 

Dent -'ch- Luxe, mburgiselni Jiorgwerkh- u. Jliitten- 

A.-c :.fo\ I 

heoxidatioTi ot ingot — . (P) Wiist Of.OA 

IfPlHisUion of aluminium on sheet . (P) Llppinann 720 a 

Delermlnation of — in iron ores by i>ermnnganatc ; I 

Ifrandt ‘ 

Schwarz .. .. .'S2 Ia 

Schwarz and Itolnvs 170 a 

licfeijuination of in iron oic.s l»y lioliiliardfs 

method. I'rrseiiiu.s .. (J^dA 

Dot.erminntion of oxygen in - . Oherholter . . .. 2.'»(tA 

Determination ol phus|iliorii,s In — . Kidsdale .. oSIa 

Determination of siilpiiur in 

.Marlnut -11 8 a 

Molynenlix . . . , 7 -j.',a 

Llcctrolyth ... . . . . fs7ii 

iillcetrolytic dei>o.siiion of - . Miuhniycn iniH. •17.'>n 

Wcetri'lyllc dcp<iMllion of - from ferrous .sul]»liafe' I 

solutions, (P) Selildtlcr .. .. .. . dOSa i 

Klectrolytii; deposition of - from organic .solvents. 

Archlliald and Pignet .. . . PJA 

Klectrolytie nietli<»<l (d Cleaning . (!’) Marino (1 ,s;,a 

Kleetrolytle process lor coaling - with lead or anii- 

luoiiy or their alloys, ( I*) ftfaiino and Dowen .. 727 a 

Lleetrolylli process for removing paint, varulsli, and 

grease or rust from (P) Marino S2 (;a 

ehK'irolytli ; Pro[)erli*>3 and preparation of - \ie .'.80 a 

Lloctronietiillmgy of — . lUbby lo:m 

Licet lonad lie iletennlnation of ferrou.s and iVrrle 

Hostetler and Roberts ShO\ 

Lleetropluting on - - from copper sulpbate sttlnlion. 

Watts _*UOa 

L.xtraetion of lopper from copper plating on — . (P) 

lleekmann .. uiitA 

I'ixtraetion of troin ure. (P) .loue.s .. .. o.'.oa 

Kxtraetlon of tromsiag.s. (P)(iarred .. u.vpA 

ferrous; Kstimatlonof by means of t lie oxidation 

potential. Koltludf -IHa 

Fuel economy and con.suinption in manufaclure of 

Hone and others ., .. .. d.j.'O!, 770 a 

fnrnaces ; Idiitrle — lUkJiy .. ..' ftiOA 

Furnaces for melting - . (P)’Soe. Franc, d’lCploi't. 

de Four- Sitc( iiinx a Haute T<‘aipeiature . . 72t*A 

Dalvaiitsed .SVe (hnUr ttalvaiiiscd. 

grey, Impr.ning the (piality of bv tin* electrie 

inrnaec. Idlloii .. .. _ .. J17 a 

grey; Maniif.ietuiv of loi frietion bealim;^. (P) 

Huliemann .. .. .. .. .. tillA 

group of metals ; Limits of combination ot silicon uiili 

- . 8aiifoun he . . . . . . . . UOC.a 

Hydrochloric arid ((doiir metliod for estimafing 

Hostel ter .. pgyv 

Indastrj ; Fuel pioldemsin the . Ihn-onand Hamoi iciTt 

Industry in (ieriuany i;7K, hdlK 

industry for Holland ’ g7UK 

industry in Italy ; Future of the iSHu 1 

industry in .la pan -jitOir j 

indastry in neeupled territory on left bank of Rhine ; ; 

lleiKirt on prixsent statins of fuel economy in German i 

. .Johns and Knnis .. ' .. yyou. 770 a i 

industry; Roeonstnntion of — In France .. .. 27 r j 

industry ol Russia and Hie Fkraine .. .. GUr | 

Industry In 8paln 4a8R i 

industry in Sweden 0.^7,^ 1 

ingot- ; LhP of ralclum earbjdp for deoxidation of — — . | 

(P) l)out«ph-Lu.\emburgIsd)P Bergwerk.s- n. Hiltten- ^ 

A.-0 008 a I 

ingot- : Use of ealeium cAunniuidi’ for deo.xidatlon i 

of , (P) Zuokschwerdr, iK)8A 

-manganese ore field in Java .t7ii ' 

Manufacture of ; 

(P) Corson lb2A ’ 

fP) Jarvis.. 421 a. 605a* ! 

(Pi sydilwerke Lindeuberg 908 a 

(P) w!iyte 371 A 

Manufacture of articles from pure powdered . (P) 

AUgem, EIektris!Mite-Gc« 146 a 
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Manufacture of direct from ore. (P) Lund . . 950 a 

Manufacture of iu electric furnaces. (P) Humbert 80 a* 

Manufacture of highly carbonised spongy . (P) 

Poetter 371 a 

Manufacture of of low carlwn content in blast- 

furmu'fis. (P) Thaler 504 a 

Manufacture of pure . (P) Muench , . . . 290 a 

Manufacture of from .steel turnings and scrap. (P) 

8toi k , . 727 a 

Afctallic coatings for rust -proofing — Raw’don 

and others 419 a, 538a 

^Ictliod of treating . (P) U.8. .\lloy,s Corporation 542 a* 

mines iu Sweden ; Dannemora 47 r 

njikel alloys, (P) lladfield 503 a 

Oberbolfer's etelilng reagent for detecting area.s iiigh in 

phosphorus in — frarneeker and Ras-sow . . 42 a 

Order relating to pnreliases and returns of stocks of — 35 r 

ore) in Cliina . . . . . . . . . . . . 87 r 

ore; J)elivery of minette - from Lorraine to Wost- 

J'lialia 144R 

ore ; Deposits of mangane.-e and in the Idarw.'ild. 

Germany 352R 

ore de|X)sits in Russia 47 r 

ore deposits in Tasmania 10.5 k 

ore developnn'nt.s in tile I'liited Kingdom ; Recent . 

Hatch 21 Or 

ore iTodnetloM in ILS.A. in 1017 .. .‘lllu 

ore resources of Spain .. .. 14.1K 

ore supply of Germany ; Llfect of eos.sion of Al.sace- 

Lorrainc on — . . . . . . . . . . . Hu 

ore.s ; Ibicjue.Hing finely pulverised ■ (P) I,ani- 

merkiit . . . . . . . . . . . . . . SJtiA 

ores eontainiiig .silica or sili<ates ; Dressing of — , 

(P) Wiist 010 a 

ores: Dcferinin.ition of titanium in tltaniferons - . 

Waddell 77.'. A 

ore.s lor mamifiutiiiv of h\iii'ogen. N'on Skopnik 717 a 

ores; Ih'oeess of eleiudng ela.vey . ( P) Goltra and 

others .. ., .. ., .. ., 407 a 

on s ; Itednetion of - , (ID .lakovu-Meituii OHtA 

ores; Smelling and rellning - — -. (P) Mandiourg, 
and .Mamtu.urg (V)iitiniious Iron and Sti el Furnnee 

I'o 77.SA 

ores; SnieUiim of titaiiiftTons (P) Industrlo-en 

Mijnboiiw-Mij “Titan” .. .. .. IOha 

or otht'i' artiiles ; Treatment of - . (p) Raines, 

and Cleveland Metal Products Co, .. .. .501 a 

output of Cnited Kingdom 31 r 

oxides ; Reduetioii of - . (P) I, .ash .. .. 371 a 

-oxygen; The system , Smits aiid Rij\oet .. 144 a 

Penetration of by liMlrogen. Fuller .. H04 a 

Periodic passivity oi . Smlls and liobiy do Ri iiyii 144 a 
pig-; D.^termination of [.liosplioru.s in ~ -. Joliiison 170.V 
])ig- ; iMamif.aetiire of l>a.si(; -- . ( P) Comj). de.s Forge.s 

(le Chatillon Commentry et Xeuvos Maisons . . 726 a 

pig-; Manui.aet UK' of steel and Idgli-idiosphonis slag 

from . (P) Walker 421 a 

pig- ; Recovery of potassium salts in tlio mmuifacture 

of . (P) Twynam 146 a 

filate ; Coating . (P) liwet's ijnd (.'o. ,. .. 916, A 

plates or sheets; Pickling — , (P) Tliomas and 

Da\le,s 040 A 

ITeei]>itatiun oi snIpInCe.s in presemc of - — . Koolsoli 341 a 
P reventing rusting or oxidation of — — . (1*) (’liadwlek 

and others. (P) 908 a 

Pioce.s.s for leiiioAing tin from . (P) Tatro and 

others .. .: 869 a 

Ruddling of - . (P) Fletelier HOa 

Rapid detorminafion of pliospliorus in — .Sihmldt 407 a 

Rapid elect rometrie ileterminalion of - in some 

optical glasses. Ferguson and llo.stctter .. .. 766 a 

Ueery.st;d!i.siition of (R.erliolfer and Oertel .. 905 a 

Removing nist from and preventing formation of rust 

on — . (P) ingle . . . . . . . . . . 950 a 

Rusting of : 

-Xrehil.ald 12 Ir 

(hmdriaan 822 a 

Ku.sting of -- in eoiitaet willi other luetaks and alloys. 

Rauor and Vogel .. .. ,. .. .. 144 a 

Ru-st-proof coating for . (R> Alien .. .. 182 a 

Kust-prootlng . (P) (’olqulioun, and Parker Uu.st- 

Proof C(.. of America .. .. 727 a 

Seiisiriveness of various tests for - . Mitchell . . .389 t 

sheeting lualt rlal ; ExiK.sure tests of . Hoyt 725 a 

slieets ; Production of — - — by eleetrodeposition. (P) 

Procter, and Wcstinghousc Kleetric and Manufac- 
turing Co. . . . . , . 80()A 

-silicon alloys : M.anufaetuie of (P) lladfield ,. 040 a 

-silicon electrodes, (P) Page, and Chile Exploration 

Co 80A 

.Solution for rust-piwflng . (I*) Allen, and Parker 

RuBt-Proof Co. of America 140A, 201 a 

in South Australia 477 r 

»IK)ngo ; Transforming into solid iron. (P) Slnding- 

Larsen 642 a* 

Iron and Steel Institute 183R, 348 r 

Iron surface* ; Protection of . (P) Parkinson Stove 

Co., and Thomiwon I08 a 

Thermo-electric measurement of critical ranges of pure 

. Burgess and Scott 417 a 

-t itaoium-sUioon alloys ; Manufacture of . (P) UtB. 

Alloys Oorporatiou 542 a* 

or tools or articles made therefrom ; Protecting 

from oxidation when heated to a high temperature. 

(P) Dendrinos .. ,, .. 610 a 



SUBJliCT INDEX. UV 


PAOK 

lTon~~<'oni. 

trade ; BoarloK of ehcmlcul comiK)*iition and its acniruto 

dpter»iilnatiott on the . Kldadule . . ‘joor 

trade; ChemlcAl standards in relation to . Brcarley 9711 

tt;be3 linwl with arid resisting material for oonveylng 
rorroslvr gases and liquids ; Caulking of — . (I*) 

Capaiis SS7 a 

turnings, scrap, and the like ; Treat mtud of - - . (P) 

Haddold r>0;U 

I xc of colloklal silica in titration of ferrous with 

permanganate, Ditth t .', 10,1 

■\ auadittm alloys ; Magnet i<' propertie*; of . 

hJeterle 

works in lorraine, in tin- (ueiipied areas <*f tiennunv. 
in Belgium, and in Frants- ; Kejsjrt on eondltions 

of . 4 K 

wurka in Mysore ; Coveriiitu-nl louii 

wrought : Mfmulio ture ct . (P) (. liailes ami 

others . . . . 19 \ 

wrought ; Keflnlng {uot e-^ in the manufaef ure of mild 

steel and - - <>.-.ann .. .. .. .. ;u’. 7 a 

Iron and ehromium ((oajtonnds ; Mamiiaotiire of — for 

use In dyeing, etc. (P) Fralg. au.l .'-^peine ami Sons PMa 

glyeerophosiihidf ; Mttnnfat tui< of a eounMuind of 

raU iuiu easeinatt w ith ( P) Hoeriiig . . .. .‘!04 \ 

o\id»eellidos('. Ilaertlng.. .. su."».\ 

ovidi- ; Kleetrolyt le determination of alumina ami 

in Portland ceim-nt. ^\ o|f . . . . C,;-.)-.! 

oxides; Action of • (»n arid opeiidu-arfh furnace 

.strurtun-. Wliilclcy ami nalllniond :;49 r. 77 l‘a 

o.vides : lletluction of . (P) ha.sh .. :;71 a 

ovidoH; Sep.aration of - from ores, (P) \tU‘ll Ih'iOA 

pvrolignitt- ; Analysis of . Vie 801 a 

pyrophosjihate : Manufaetuio ot nlkali-soluhit com- 

|)ounds (tf *- - with protein-. (P) Ft-clnwt-rK 

1-aves 791 A 

'.tils ; Dyeing, stwlniim. ami mortianf ing h,\- jiu ans 01 

titanium salts ami (Pi Bann-s ami others >'».sv 

salts; d'anniug liides with -- . Casulmri .. :.47 a. 7;t'J\ 

.'iiiphide : 'Treatim-nt of - for !e« ovei y of the sidplinr 
<'i)mhined witli tlie in’-fal. (I’l .Norsk*- Aktiesel Aah 

for Klektl'ok(-m. I ml S09 \ 

Done : Uelatious hehveen tlu- ionom-s ami - IDi/'.eka MtA 
t >i>e ot |>olymclln le\ elolii \( oKuie-: ; Pi. p.iiat ion of 

, Jliizieka .'t0:tA 

I-iiiTin seiir's; \«-w isomeiides in (lie , lltijer •let’.A 

and its snlistltiition deii\ativeK ; Mamifaetun of 

and of inf ennediate products. (P) (Jelgx (iHIa 

Isatins; Condensalion of i.soiiitro.-ioioadanilides t-* 

Sandim yef . . . . , . . . . . . , 4ar>A 

Jsubutyl oleate ; Maiiiifaetiipi (»i - (P) Pn i-weik 

Tsoguvacine. Win! ei stein and Wciiiliag' n 

fsokiku, Ve ('firi/xiinl/tcni’itn i>iar>finntiiiii. 
rwnitrosoacetanllides and tln-ir eondensdlon 1.. i-atliiH. 

Handmeyer I.'.oa 

Iso-oloh; ftcid ; fn tf-rminai ion of oli-ie acid, stearic acid 

and in a mixtuin. >foore .. 

Forrnatioii of solid i»,v li.\(lrogenat Ion of <trdinar.\ 

liquid oleic add. ^foorc . , . . . . . ;V2 ot 

Oxidation of - h,c means of ozone Moon-.. ifJtr 

Preparatiiui and luopcrties of pure Moore . . .‘;24i’ 

Iso|)ciIetlcriiio ; Natural occurrence of Hess.. 477 a 

Isoprrne ; MaimiacDire of . (!’) Draiil and othn - I7 '.ia* 

liopvrum th/iJirli-oiilrs ; Microciieinical roio i Ions and loeali -a- 

tion of tlie alkaloid of - Nfiramle .. IOTA 

Isotopes; Pofisjhilit) of s»!parating - ('hapman 7d.'!\ 

Sjioctra of --- . .Merton . . 47;ui 

IwtungsMc add : Dxistonce of . P.arlie iumia 

It^ly ; Aniline dyestiilTs sit iialioji in . .. '.e,:u 

Oliomlcal and allied industries of ;;r.uit 

Chemical Federal Couiidl tu’ . :i7UK 

(•ompaiiA new,s , . . 2r>riK 

Future rtf (lie iron indiistr.v in . . 1H8R 

Magnesite in :ir^2R 

Match Industry in . 2:>f»K 

Mlimrul pro<luetion in . 188R 

Now clwiuU-Jil institute for .. 247R 

Dllve oil situation In , 445R 

Perfume and essential oil industry in 21 7 r 

Phosphate situation In . 424 k 

Radioactive minerals In 247 r 

Recent developments in the elect ro( horn ie.al imluslry 

of — 108K 

Sulphur prcKlm-tion in . . L'fl.lR 

Varnish market In - 217 r 


J 

Jam, apple-; Manufacture of . (P; Siini*8on 

. . 788a 

Jamaica ; Trade of 

216k, 276R 

Japan ; Caffeine industry in 

. . 456b 

Camphor and celluloid industries In- — . 

03k 

Camphor production In 

68r 

Cheinlcal industry exhibition in 

26r 

Cheanioal investigation society in . 

.. 260JI 

Ohemlcal market In . 

d2R 

Chsmicftl works in 

. . 416B 


FAQB 

Japan -orzrW. ' k 

Ooppor from for Uetinany 2116 r 

Dye market lu . IU4R, 2lttH 

Dyeatutfa Indtiatry of H47R 

Fortlllser industry lu . .. 207 h 

Foreign eheinUial trade of !l89lt, 424 r 

Future of the wood pulp Industry In - 291R 

aud Germany ; Resumption of trade relations 

hetwoeii - 17 1 R 

finiKirts frcun Into India 27211 

Iron and steel industry in . .. 2S0R 

Menthol and f>eppermint oil market in ... ^4 k 

Mineral oil Induslry in JtlOtt 

Mineral }>roducflon of - In PH7 1918 I04h 

Paint market in 82R 

Petroleum prcHhidioii of 477R 

Pota.ssiurn eldorate inanufartnre In 20R 

PtU.ato stardi Industry In . 20lt 

Proiluetioii of rA/-y.v«/;U/ina/oM /arrt/)-'* I '»» llnwers in I77 k 

Kuld)er imlu-tr.v of :t85tt 

Salt m(»uo(H)Iy In . 207R 

Sugar Indimtry In .'17^1 

Sulphur pr(‘dueDon of - , ;i29li 

Vegetahh' oil Industry in . , 4r*R 

.)ai>au ; Manufaditie and a|iplU-al lull of 

(P) Da^c.^. and Botierul Fleet ric Co lidOA* 

(P) Deneral Idi-etrle Co. HI A 

.Manufaetnre of non-inH immalile ( I’) Diivey. 

ami <J<>nei(il t'.lectilt^ Co ;!71 )a 

.lapanose isueclain. Kitamura 7(17 a 

.tarrah wochI ; Rapid scasoidng of 'i'omllnson 72iA 

Jasinit\i<iii tuhriifiHsiiuitiii \ Fs.-ienlial oil and wav from 

tlowei-s ot 'i’suclilhuslii iiml I'asaki II7» 

Java; .Mangam-si- iron ore field in — .. 47it 

Sugar Indii'-trv in ... .. 

.1.1 \ el cvfraet'-i. .Sif’ Alkali hypochlorite solutions 
.lelli(‘S ; Uelatloii l»etween disfanee of dllfiislon of eloeirolvle.s 
into ami the eoncciif ration. Von Filrih 
and Bulmnovic -J2\ 

•liiar. .See Aiidi/i}n>ij(iti Sinyfniin. 

.Iiiglone ; llalogeiiut ion of Wliei-Ier and S<roti 712 a 

.lugo-Slavia ; Chemicul ii)f(»i mat Ion hureaii in .‘{Hr 

l‘rinelpal jndn-lri«-s of .. 4r»7R 

.hiinprnis mured Til's wood, Dr.i ilisf illation of • , 

Hneire ;!();{ a 

./ i'liijirni'i prucnii grown at N'airolii. Kritlsli liast Africa; 

F.sseiilial od dl.stlllt‘d from MucCillloell ‘UMt' 

.tide; Re(-overy of giea.-m and tlie like from water whlrli 
haa be(-n used for heoiirlng or wioliing — or frotn 
in.igin:' oUt, lined fionisiieli wafer ( P) Kelsey 282 i 


K 


K.iliiin; H\droI} d-. of .tom-sand .loluis . 5|,\ 

■' Kalikalk ” ; Fxfierimenfs with - as fcrl ili.ser, Sfaler- 

hatim , . . , . . ^>i)7\ 

Kaolin ; Ai'f>urutn.s f(»r n-moving deposited .^arid in ohtuln- 

Ing (I*) Nnidei n47A* 

in Bornliolm. Denmark , 2 H)k 

dejMisIt.s in Bavaria . . 47R 

deposit.s in Norway ItldR 

for faimlu analysis. Fr<'> ^ (W9 a 

Kauri gnrn. Srr utidrr (ium. 

Kelp; A|>paratns for Im-im-ruling ( P) Upiienheim .. 12 a 

Fermentation of Berkcit.-\' .. 202 r 

Mamifaeture of d«c»)lorlsing earlKjn from " . (P) 

/erhan .. .. .. .. DWa 

INitash from ■ . .. .. .. 14:!n 

Recovery of pure potassium salts from (P) 

Dpiwnheim .. 7:7 a 

Keroflene; KmulsUfeution of water and ammonium cidoride 

MolntlonH In - by means of latnj>hlack. Mwre r)27A 
K.vtraetlon of gasollno from — . (P) Howard .. 07 a 

-gasoline inixture.s ; Flash and l»urnlng imlnts of . 

Rob-son and Wlllirow , . . . 7ri.‘l\ 

Ketones related to zliigerone ; Cotn()aratlve pungency of 

synthetic armnatlc * . Peanion . . . . 05 4 A 

“ Key induatrles in l.S.A ' o7.‘fR 

Kiewerlte; Manufarrture r)f jKrtaKHiiiin-magneHlum aiilphafo 
and jiotiWHium .sulphate fiorn — (P) Kaliwerk- 
(.‘roHslier7/Og voti Sachsen A -H., and Ifopke .. 94.5 a 

Kiln, tunnel-; Tlie, Zwr-rtnnmi - and Its oi>eration. 

Zwermann 14 a 

Kilns ; 

{ P> B</mi . . ,562\ 

(Pi Franr^art 706 a* 

(P) Munhollou and l.ockliart 706 a 

(P) Owcoa 141A. 142 a 

(P) Rol>ertfi M3A 

(P) Hchaffer 98dA 

(P) Hcheffem and Van Roggeu . . 326 a 

(P) 'Webster, and Webater and Kliicald . , 328 a 

(P) ZwermaDa 670 a, 036a, B63a* 

Apparatus for utlHsiog the waste beat Rnd iDCreasiog 
the circulation of air during dr>'ing and burning 
processes In , (P) Bnllivan . . 64 a 


K 2* 
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*^**"for^bP[eki; Cootinnoiu . (P) Webrter *nd KincftSd 5701 

lor Imrning lime, brlcki. etc. (P) Sklpjper .. .. 770 a 

oalclning; Preheating the incoming charge la . 

(P) McCaig and Stevenson 4001 

for ceramic ana similar material. (P) Underwood, and 

Underwo^ Engineering Co. 416 a 

Charcoal . (P) Beccarl 94lA 

Continuous calcining — — . (P) Hoff 61lA 

Device for continuously dlscliarglng . (P) Candlot 760 a 

for drying granular, pulverulent, and pasty materials. 

(P) Alexander 347 a, 488a 

Gas-Or^ shaft for burning or roasting non* 

sintering substances. (P) Steiger and Steiger . . 986 a 
H eat conductivity of porous materials and heat insula* 

tlon of . Mellor 140 r 

of high thermal efficiency. Bigot 106 a 

for incineration of earthy matters and dolomites, limes, 

and cements. (P) Hodson 770 a 

and the like, (P) Francart 164 a 

Ore-treating . (P) Wlnkelraan and Buchmann . . 951 a 

for pottery and the like ; Fuel economiser or heat 

regulator for . fP) Tilstone and Tllstone .. 365 a 

for pottery, tiles, and other ware. (P) Maddock and 

Maddock 41A 

for refractory materials. (P) Donald 324 a 

roasting ; M»ifile<l chambers suitable for use as . 

(P) Ilarbord 372 a 

Rotary * ; 

(P) Boeck 705 a 

(Pi Fasting, and Smldth and ^ 770 a 

(P) Tschlrncr and Wagner 276 a 

rotary ; Adjustable cutters for removing crust forma- 
tion In . (P) Vogel- JOrgciiscn 706 a* 

rotary ; Agglomeration of blast-furnace dust, finely- 

divided ores, cement, etc., In . (P) Stahlwerk 

Thyason A.-U * .. .. 468 a 

Rotary for t)urning cement and the like. (P) 

Wlnqvlst 417 a 

rotary ; Preventing crust-formation in . (PJ 

Polyslus 886 a 

Rotary for treating glaucouite. (P) Tschirner . . 286 a 

rotary ; l^so of for dccarimnatlon of dolomitic 

limestone. Eakins 326 a 

Shaft : 

(P) Schinatolla 489 a 

(P) Steiger and Steiger 125 a* 

and similar structures. (P) Straight 164 a 

for tiles, pottery, etc.; Combustion chamber for . 

(P) Marlow 223 a 

for tiles, pottery, and other ware. (P) Marlow . . 723 a 
T unnel : 

(P) Benjamin 313 a, 723a 

(P) Francart 223 a 

tunnel ; Continuous - — . (P) Benjamin . . . . .347 a 

tunnel*; Controllable draught for . (P) Owens 142 a 

Tunnel for tiring bricks, pottery, and the like, 

and for otlier purfKJses. (P) Drossier Tunnel 

Ovens, Ltd., and Rushton 416 a 

tunnel-; Mutllo . (P) Owens 142 a 

Kluematography. See under Cinematography. 

Kjeldahl’s method ; Simplification of in clinical 

chemistry, Plttarelll 664 a 

Kjoldahi-Quunlug method ; Use of sodium sulphate in 

the . Dowell and Frlodemnn 849 a 

Kneading apparatus. (P) Hind 751 a 

Knopper gall ; Tannin of the , T^lerensteln . . 917 a 

Koppers chamber ovens In gas works ; Use of — . Koppers 707 a 

ovens ; Coking Illinois coal '•’n . McBride and 

Selvlg 706 a 

Kublerachky’e distilling, washing etc. apparatus. Borrmann 521 a 
K umquat seeds ; Fatty oil of ■ — Kobayashl . . . . 294 a 


L 

Laboratory chemicals ; Organised preparation of . 

Forster 263 t 

Labour unrest 67 r 

Labradorlte ; Aluminium from 87 r 

Lace ; Coating -j— with metal. (P) Holland . . 627 a* 

Lacquer coatings ; Quick drying . Gardner . . . . 545 a 

coatings on Iron plate. (P) Ewers und Co 916 a 

coatings on tinned wires ; Production of uniform, 

smooth . (P) Telephon - Apparat - Fabr. 

Zwietusch u. Go 911 a 

Lacquering sheet metal. (P) Taliaferro, and Phoenix 

Hermetic Co 730 a 

Lacquers for airplane fabrics. (P) Doerfllnger . . . . 834 a 

Cellulose at^to compositions for use as . (P) 

Zimmer and others . . . . . . . . 879 a 

Drylng-ovoo for . (P) Taliaferro, and Phcenlx- 

Hermetio Co. .. 916 a 

Kannfaoture of plastic or solid matoriala applicable 

u . (P) Peachey 110 a, 110a 

Manufacture of solutions of celluloM ultratei and 
cellttlok^r use as — (P) QUmour, and Dun* 

vUla 1 ^ }o 016A 

Froceai erf recovering proteins for nuukutaotoie of~. 

(P) Satow .. .. ^ 


PAOn 

Lactalbumln; Stability of towards beat. Emmett 

and Loros 59Si 

Lactic acid; Manufacture of . (P) Richter, and 

Brown Co 595 a 

Oxidation of and its influence in analysis of milk 

preserved with potassium bichromate. Marobadier 

and Oouion 840 a 

and Its salts; Manufacture of and recovery of 

volatile fatty acid by-products. (P) Desborough 

and others 098 a 

Lactose ; Action of acids and alkalis on . Salllard . . 910 a 

Determination of In milk : 

Hlldt 6U 

Salomon and Diehl 30lA 

Determination of in milk after the milk has been 

heated with sodium bicarbonate. Porcher and 

Bonis 26 a 

Determination of in milk preserved with potassium 

bichromate. Dcfrance 476 a 

Oxidation of and its Influence In analysis of milk 

preserved with potassium bichromate. Marchadier 

and Goujon 840 a 

Solubility of . Salllard 919 a 

Lacluca ecarinla oleifera ; Fatty oil from seeds of . 

Griffiths- Jones 226 a 

Laevoglucosan ; Manufacture of . (P) Pictet . . 208 a 


L»v\ilo3e ; Muta-rotation of . Nelson and Beeglo . . 382 a 

Utilisation of by higher plants. CJolln . . . . 332 a 

Lagging materials and heat insulation. Gard . . . . 97 a 

Lake pigments ; Manufacture of . (P) Barton and others 161 a 

Lakes, colour- ; Manufacture of . (?) Morris . . . . 187 a 

colour- ; Theory of . Baudlsch 318 a 

Manufacture of from ammonium sulphite com- 
pounds of azo dyestuffs. (P) Brass . . , . 943 a 

Manufacture of from glucosides of natural colouring 

matters used In printing and dyeing. Zubelen .. 712 a 

Lamp oils. Sm under Oils, Hydrocarbon, 

Lampblack ; Emulsification of water and ammonium 

chloride solutions in kerosene by ineanl of . 

Moore 525 a 

Manufacture of : 

(?) Bcndlt 690 a 

(P) Curblsblev 545 a 

(?) Hutchins 378A, 472 a, 648a^ 

Purification of and manufacture of carbon articles. 

(?) Mott, and National Carbon Co 502a 

Lamps; Elwtric arc . (?) Wcstcrcamp .. .. 317 a 

electric arc ; Electrodes for -. (?) Mott, and 

National Carbon Co 022 a 

electric arc ; Fume-absorber for — . (?) Mott, and 

National Carbon Co 405 a 

electric arc ; Manufacture of carbons for . (?) 


Pilectric gas or vapour . (?) Skaupy, and Deutsche 

Gasglilhlicht A.-G 246 a 

Electric ga.s(M)Us conduction , (?)Geueral Electric Co. 8 Ua* 

electric plow ; Uoraoval of residual gases from . 

Hamburger 676 a 

Electric Incandoscence arc . (?) Devers, jun., and 

General Electric (’o 280 a 

electric Incandescence , Carbon -filament filled 

with gas containing hydrocarbons. (?) Scblesinger 406 a 

Electric incandescence filament . (?) Copelin, and 

Edison Swan Electric Co 456 a 

electric Incandescence ; Hermetic seals for leading-In 

wires of . (?) General Electric Co 676 a 

electric incandesceuco ; Leadiug-in wires or conductors 

of . (?) Hoge 68 a 

electric Incandoacenco ; Manufacture of : 

(?) Gill, and General Electric Co 68 a* 

(?) Hamburger and Lely, jun. . . . , 892 a* 

(?) Hoyt, and Wostlnghonse Lamp (k>. . . 317 a 

electric incandescence ; Metal-lilament . (?) 

Hamburger and others 405A 

electric incandescence ; Method of drawing wire fila- 
ments for . (?) Keyes, and Cooper Hewitt 

Electric Co 817 a 

Electric incandescence , particularly for high 

Illuminating powers. (?) Ver. Glflhlampen und 

Elektrizltllts-A.-O. (P) 246 a 

electric incandescence ; Sealed-ln wires for . 

(P) Schweiz. GlUhlarapenfabrik A.-Q 246 a 

olectrio incandescence ; Sealing stems in bulbs in 

manufacture of . (P) General Electric Co. SllA*" 

gas-mantle ; Infiuence of quality of gas and other factors 

OQ efficiency of . McBride and otliers . . . . 100 a 

Mercury vaiK)ur Incandescence . (P) Cornu 622 a, 675a 

mercury vapour ; Use of for testing fabrics, films, 

etc. Entat 400 a 

Quartz for sterilising by means of ultra-violet 

rays. (P) Keyes, and Cooper Hewitt Electric Co. 508 a 

Lanolin ; Manufacture of a substance resembling . 

(P) Leucha O&Sa 

Larvss ; Effect of hydrocyanic acid gas under vacuum 

conditions ou subterranean . Sasscer and 

Sanford 631 

Latex. See under Rubber. 

Latham research fellowship 471» 

Laundries ; Cleansing agents for use in . (P) Bsocilag 

Oo., and Bpailtt . , 46a* 

Laundry go^ ; Oxygen tcsidegring of . Haaa , . i7U. 
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26711 
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lAvendw oil. Sm und^ Oik, EneatUl. 

I 46 «ching ; Oontlnuoiu eooater-ciirrent 

Florin 4 g 7 j^^ 

proceoi. (p) Meyer 3 a 

roeatod mlnerak. (P) Bniumailer OlOi 

Leed eocnmulntor ; Chemical process in tlio . F 43 rv 505 a 

or iU alloys ; Coating metals with . (P) Thoinpsou 

and Morrkon g08A 

alloys; Kedning , (P) Stlef 79 a 

blast-furnace slags ; Steol-raakliig process using 

(P) Johnson 504 a 

bullion ; Process of treating . (P) Hulst 184 a, 225a* 

in China 

coatings of vessels ; Increasing the mechanical reslst- 

anoo of soft . (P) Scliile OOHa 

Contact process for coating iron and steel with . 

(P) Berlin Burger Elsenwerk ftOfta 

Determination of in load salts. Morris . . . . 25U 

Dotwmlnatloo of small quantities of In fcXHla 

and substances containing calcium phosphate. 

Warren 

Determination of In urine, fasces, and tissues. 

Denis and Minot 698 a 

Determination of *lnc and calcium in presence of . 

N>TOan 66;U 

K octrolytic dei> 08 ltlon of (P) llarbaugh .. 586 a 

Eloctrolvtlc process for coating Iron or steel with 

antimony or or their alloys. (P) Marino and 

Bowen 727 a 

Electndytlc separation of from chromium. Mll- 

ba»jer and Setllk 046 a 

Extraction of . (P) Btrglund .. 78 a, 542a* 

E.xtraction of from its ores. (P) Elmore . . . . 6«5 a 

Extraction of xinc and from tliolr ores. (P) Elmore 

541a H27a 

lumaces for melting . (P) Morfett .. .. 641 a 

Influooce of impurities In — - on its beliaviour 
when heated wltli coocentratCMl sulphuric acid. 

„ , Barrs 407T. 4.52 k 

linings for accumulator boxes, ci.Ntern boxes, and tiie 

like; Manufacture of -. (P) C'Ittughton and 

, Claughton 

-raagnoslura alloys. Ashcroft . . . . ! , 

Manufacture of spongy . (P) Yo^iriefT 

MeUIliirgy of dry i)roces3cs for extraction of — 

Friedrich 

Method of rellning (P) Werner and SpP'er .. 

Mlerochemlcal detection of l)onig»iS 

mines ; Development of Polish . . . 

ores ; Chemical efiulllhrltim between lead sulplildo 

and tlic prcKliictj# of roasting . Schenck and 

All>er3 H70t 

ores ; Flotation of oxldUod . Alien . . . . 2(i9A 

ontptit of United Kingdom 8lH 

plating from lIuolKtrato solutions. Blum and others 907 a 

plating ; ll('rnarkal)lc pitting of , Watts . . 290 a 

powder ; Mamifucture of mctaliic . (P) NcI.aoii and 

Wliite 647 a 

Rapid electrolytic determination of in rul)bcr 

comjK)undrt. Donaldson ., .. .. r)47A 

Rapid estimation of in brass and alloys, llodgson H.'iA 

Recovery of vanadium and from VttnaHnlt<\ Conley 539 a 

reinforced ; Manufacture of . (P) Wales and 

otljors . . . . . . . , . . 19 a 

reinforced ; Manufacture of pipcti of . (P) Wales 

and otliers . . . . . . . . ig^ 

Replacement of in arnmonla-recoverv planta. 

Thnu ,. 761 a 

Separation of in tlie analyslM of metallic cniclum 

and “ lurgie ” rnetal. Kdnlg 370 a 

sheeti ; Iteluforcod 1H6 r 

smelting fjirnace. (P) National head Co. .. H26 a 

-sodium alloy. (P) St-ockmeyer and ilunemaim . . 292 a 

Softening. de.sllveri.slng. distillation, and cupelluti<m 

of . Von Sehlippenbach 420 a 

flulphide and the products of tlic roasting process ; 

Chemical equilibrium between . Hchonck 

and Alt>ers 370 a 

Testing for ammonium sulphate saturatrjrs. 

Thorp 350 a 

Tliorlum- . Hbulgschmid , . . , . . 825 a 

Treatment of cuprodcsclolzite for rec^)very of vanadium. 

copper, and — . Conley 421 a 

Volumetric determination of antimony in hard . 

Wogrlnz and Dfihrlng . , 777 a 

-zinc alloy. (P) Falkenberg 292 a. 374a, 869a 

-zinc pigments ; Manufacture of . (P) .Slngm.astcr 

and others . . 590 a* 

Lead acetate ; Manufacture of : 

(P) Camus and others . . 

• (P) Morris 

nlkyl sulphate ; Use of in making playing-balls. 

(P) dchUpphaus 

arsenate ; Manufacture of ; 

(P) LUime. and Grasselll Chemical Co. 

, (P) Lytle, Jun 

fP) Riches and Plvcr 

carbonates used as pigments, Klein 

compounds ; Manufacture of . (P) Thompson . . 

compounds; Bolnbie in glaxe of casseroles. 

Masters 140b, 

oleate ; Use of in rubber manufacture . . 

oxldea used as pigments. Klein 

paints ; Kanufactnre of . (P) Kelaon and White 


363a. 631a* 
221a 


440a 

463A 

74a 

303a 

471a 

428a 


Lead— cifHif. 

IJlJj i of lead in . Morris . . 

• Hwrrington and 

subaoetate, Denham !! ! 

; suhsulplmte, Denham 

i and‘pll?^x * Wilson, 

sulphates uswraa pigments’. Klein !! 

I ictrauuorido ; ScKliuin and potassium salts of as 

sources of fliiorlno. Clark 

I White . Sr/i under White lead. 

! Leather; Apparatus for soaking or slmllurly treating 
with liquid. (P) Walker .. ^ 

.Artificial . 

artificial; Analysis of — . Liiiitfmann !! 
artificial: Manufacture of : 

(P> Du Pont do Nomoura and Co. .. 473 a* 

(I ) Math(ition. and Du Pont do Nemours and 
Co. 

chamois; Majiufactiirc of . Moeller .. !. 

chc?nl.‘4try ; R(>(‘ont <lcvolopmcnt8 in . Procter . ! 

chi inlsta ; (V>nf(>ronoo of In Paris 

chrome- ; Dctannlng for nmnufacture of glue and 

rocoviTV of chrome compounds. (P) Lamb 

chrome-; Utlll.saDon of waste . (p) Wfdlf 

Detcetkm of sulphitc-cclluicwe In . Kernahan 

Determination of free sulplmric acid in - - - linmor- 
l‘<‘iscr 

Determination of moisture In ’ Harvey ’ 
Ifotcrmlnittlon of U,tui. soluble, and luwdublo ash 

in . Hi'lt r.cr . . , . , , . , 472 a, 

Dct^Tfnlnaf loi» of water solulde matter in - Frey 

and Clarke ’ ■; 

Elfect of grea.He on t he ten, sile strengtii’ of atrap ami 

harmnw . Whltnmrc and others . . . . 

Examination and valuation of military . 8enl 

and others 

Extraction of gr.'ase and oil from ’ W'llson 

Extractor for determination of water-«)lnbie mutter 

111 . Hoed and Churchill 

fibre; Kh'mcntary structure of . Moeller 
imitation- ; Manufacture of products having i.losoil 

struct ure.s, such as . (P) Foltzcr 

Iraprcguatlug with liquid or plastic matmials. (P) 
Carter aini others 

M.uchlnc.H foi diving (P) Ogle .. 

Mucliinc.s for drying and conditioning . (P) Marr 
Manufacture of - ; 

(P) Doran 

(P) McC:iy 

Muuufactun) of fat t.inulHlons for fuf-ll<iuorlng 

(P) HOhm 

Manufacture of a vnlcatilsable c.omjx»8ltion wltli a baso 
of comminulcrl . (i») Campin'll 
patent or jajtanried ; Drying . (P) Ileyl and 
.Nohstadt 

Portable or Htatlonary apparat us for waterproofing — - — . 

(P) Walk('r and others 

Principles of mohaular physics of -— Moeller 
sam[>l(\s; Preparation of - for analysis. Htuey .. 

scrap ; .Manufacture of composition from . (P) 

White 

Hhark skin Rogers 

.sole- ; /\l»Borption of tannic add in manufacture of 

Rogers . . 

sole- : Effect of long soaking on composition of 

Churchill 

sole-; Manufacture of — ■ with Australian tanning 


8981 


mA 

7% 

287a 

. 173a* 

886a 

782a 

83A 

415E 

B72a 

331a 

835a 

227a 

955a 

782a 

880A 

880A 


431a 

380A 

380a 

835a 

357a 

732a 

078A* 

170a 

591 A 
431a 

955a 

473a* 

830a* 

872a* 

885A 

547a 

112a 

430a 

153 A 

472a 


materials. Coombs , 


416a* i 
2901 
471a 
647A I 


stulTlng oils and greastm ; Extraction of from sand. 

Veltch and Hunt 

substitutes ; Analysis of . LaufTmunn . . 

substitutes ; (kjmiHVHltlons for rise as -. (P) Hmlth 

substitutes ; Manufiictrrre of : 

(P) (Joldrclch, and Stern and Co 

(P) Meier and otliers 

(P) Res|>ess 

(P) Sehener and Scheuer 

(P) Zdikull (leg. 

substitutes ; Manufacture of matcilul suitable as 
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Products Co 

Apparatus for elfectimt i'outii<t hetuciMi gases and 

(P) Tfiividson 
(P) Klrkham, llnleft. 
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(P)\vei.b.. ;; ;; 

Apiiaratus for expressing ironi uiateriah (uii- 

taliilng the same. (P) llim hioy 
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other liqnid'ContAlning inaterlalR. and lor ('om- 
prcMlug the residuum into solid form. (P) suer 
Apparatus for lieating - (1*) Rnijwll 

Apparatus for iniproguatlng uith nirlKinU- acid 

or other gases. (P) Pindstofte 
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Aj>paratus for mixing hi .'los.sl vessels. (P) 

Hansen . . 
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an<l «d liers . . . . . . . . pji s* 

eolourle.ss ; Draeoruhin and draeoruhlii eaplllar.\ 
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Kalsing or forcing . (P) Humphrey and others :{48 a* 
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Removing siisjiended jmrticles from . (P) 'I’ltan 

Co. A. S. 7(1 4 A 
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centration of gases therein ™ — . (P) SclinHler . . 45 Ia 
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Separation of assoclatewl . (P) McKlhhen 40.3 a 

Separation of colloidal matter from . (P) Rarher . . HfgiA 

Separation of mixtures of . (P) Cunningham . . 7.'ilA 

Separation of solids from . McLclIan . . lOOR, IDOT 

Separator and cleaner for — (P) Packer . . . . :)14 a* 

and solids ; Process of treating . (P) Kuryla, 

and Merrill Metallurgical Co. . . . . . . 936 a 

Treating with gaiM». (P) Wallace and Tiernan . . 90 a* 

Veesels for containing . (P) Hayhurst .. 164 a 

volatile; Separating the constttuenU of mixtures 

of . (P) Oreen, and Levtostein, Ltd eilA 

Washing Arith liquids. Borrmann .. .. 209 a 


Liquorice ; Preciplfatloft of alkaloids bv . Vleuder- 

lelth ' 

Litho '* oils ; Kffei't of heating linseed oil under presaure 

and its IxMrlng on , C/Offey 

Litho|w>ne; Imiwrlatiou of — — 

{.orogloHsiu, a new glucoside from Lurogfottmtu hircinum, 

Hourquelot and Rridcl 

Tanv toiniWHlmeH : Me.'wuremcnt of with thermo- 

couples. Sjsmner 

laihrlcunts; Process of regenerating ~ (P) Pitfslmrgll 

hasting l.alM)ra(()rv 

Process of f reciting us«n 1 . (p) Handy, aiid Plttal 

hnrgh 'resting l^almratorv jOi 

SaponlfiiHl - . Kraus ' 

Taihrinit lug greases. Kraus 

greases; I’roeess for making - . (P) .Masou 
lail'rlcaf Ing oil suhslllutem, es|HMdally tar lubricating oils; 

I nuess fur increasing the nhsorhlng power of 

for .-oiluldal luhrlcanlH, r.g., colloidal graphite, (P) 
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Apparatus fur clarifying or rtMorvering - 
Holmes 


891 A. 
(P) 


naplithalone into 
Fischer . . 


Milckening 


674a, 
from oils of 
(P) Zeller und 


• from linpiiritUx<. 

frfun coni. FlMclier 

. ( P) Rliiliand . ' 

‘ Rinl'land !! 
•Melsfer, Lucin.s, 


(P) 

and 


(P] 


Conversion of 
material for 
Manufacture of 
(P) PnoMilee 
( P) I Jr.'int . . 

Wells and Soullicomho 
oils; Maiiuftt<liire of highly viscous 
low viscosity such as gas oil, etc 

(MneMii 

oils; Prmess of separating 
Skidmore and I'oncrty 
oils; Ptrsluclion of 
Chiml 

oils ; Pnrillcation (.f iirivI 
oils : Kis (iNcry of us<mI - 
oils; itegenerat ion of nseil 
oils; .*<111.8(11100 f(.r 
linining 

oils ; Par Ihultn . , ’ . 

'•**■*• iu (ieiinanv. (irossmaiin 

oils; Testing Diil.riHay 

oils; Ireatlug waste atitl i.tlier for elimination of 
stilphur and In Die case of waste oils for eBmhialioii 
of other Irnpmitles. (P) yfantle .. 
pro|ST(ies ol certain cliemical siilwtnms's ; Static 
tri<‘tlon. and Hardy and Hardv 

purposes ; Im reashig viscosity of oils for Hllpert 

l.uhrlcatlon ; .\ ].rul.lein ii» Hardy 

l.ucerm' sa|.oiiin. .Ijicohson 

sllag<‘ ; liactcrlologual htudli's on Hunter 

i.udw Igsliafcii ; I rcm h cont rol at - . 
lannhang ; Sotl .sVe Afi’uritrn trispenno . 

Iaiinine,scence due (u radloact i\ Ity. Karrc.r ami Kal)akjlan 
Plienonicna of - more especially thoso conn(*<'ted 
witli ra.liuactlve lurninons paints. Halir .. 
I.uinlnoiis material ; Manufacture of s(‘lf- - . (p) 

Parade . , 

Luncheon ; Pro< ( .slltigs at at Atitmal (leueral Meeting 

laipin secil.s : Manufneture of adhesives from , (P) 

'I’lioiftH ami MIcliaelis 

seeds; Removal of hitter and poisonous constituents 
( Pj 8 aras<tn 

seeds; Removal of hitler principles frtun — . (P) 

Riedel A. (J 

seeds; Irciitmcnt ot for conversion InUi liletarv 

products, (p) IlmBiuiUs 

s('eils ; Tse of In I.M.ad making. iNjil 

Lupins ; Maniifact.ine of a (M.lfee snhstltuli! from . (P) 

Thom.s am) MIcliaelis 

Manufadnre, of foodst ulTs i Idi In allnimlns from - 

( P) rhoms ami .MIcliaelis 

lUiinoval of t.itter Hiihstances from , (’laassen .. 

•• Lurglo " melai ; Sepnrat ion of lead in the analy.siB of — . 
himig 

Tail ing euinposit ion : .MuMufaet.iire of fl‘) 'I’atnarl .. 

Lyes; I'.va point ion of (p) i;i»cl 

Lyons fair; ('ana Han npresentut ion at , 

Lysine; Disinfecting iiower of - .'sampietro .. 
/J-d-Lyxosc : Crystallography and o|.tlcaI properties of 
Wherry 
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Macaroni ; Process of drying . (P) Oainmel, and 

Cleveland Macaroni Co. 

Madagascar , Tanning materials from . Jalade 

Magnc.sitt-nluminn-sllica ; The ternary system . 

Meissner 

bricks : Manufacture of - — ~. (P) Hanson and others 
ill chrysolite ; Solubility of — — (jgficcially In reganl 

to soil relationships. Gardiner 

crystalline ; Conditions of formation of . Meunl^ 

-llme-alumlna ; riie ternary syatem . Metesner . . 

dime-silica ; The ternary syst^ . Ferguson and 

Merwlii 
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la tha ternary systma . Fergus^) and Morwio 768 a 

Haaafactore of alumina, sodium and potassium car- 
bonates and aluminatas, calcium chloride, and 

. (P) Dutfc and Duit 323 a 

Production of hollow objects of compressed, finely- 
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Purification of . Meunior 944 a 

Separation and determination of in presence of 

fixed alkallH. Nicolardot and Dandorand . . .. 797 a 

Sintering of . Ferguson 106 a 

Use of - — as an opaci/ler In enamels. Schory . . 035 a j 

Magnesian lime; Mctliod of hydrating . (P) Warner i 

and Warner 77 a 

Magnesite ; Analysis of - — . Maori 320 a 

In Greece 74j» 

in Italy “ 352S 

Manufacture of bricks and furnace linings from dcad- 

biirnod . (P) McAnally .. .. 5794 

refractories ; Manufacture of . (p) pike 723 a 904a* 

from South Africa ' 
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Uses of . I 

Magnesium In 1918 

AlkaJlmetric detennination of small amounts of — ^ ‘ i 

Hibbard 

-aluminium alloys ; Constitution of light Merica 

and otlmrs 776 \ 

and Its compounds; Reduction’ spectra of — ” 


Kagnetblng routing of pyritei. 

Magnetite: Betenninatiofi of ■ 
Hawley . . 
electrodes ; ' 


Meunior 

Determination of calcium and • 
<*anals 


964a 


Fabr. 
(P’)’ tnicm. 


- in saline solutions. 

159a 797a 

Determination of very small amounts of — I ii animal ’ 

substances. Dienes 

Eloctro-dopwltlon of . (P) Seward, and American 

Magnesium Corporation 
■lead alloys. Ashcroft . . . . ! ’ 

Manufacture of . (P) Hleecker and otliers . . ] * 

Manufactiiro of cement, and production of ferroslllcon 
and (P) J^ohiiHon 

pnxluct analogous to zinc dust. (P)’ ’llleeckor aiid 
otlicrs 

f >roductlon in United State.s 
tcartion between sodium chloride ’solution and inctalllc 

. Hughes 

SeiMiratlon of calcium from — WInkior ! . ! 

Ternary alloys of wltli copiw and aluminium, 

Vogel 

Voluraotrlo dotennluatlon of phosphoric acid anpliwi 
to InQiroct dct^niiiiiAtion of — — Sprinpor 
Magnesium ammonium clilorldo; Manufacture of anhy- 
drous — tP) Wallace, niul General Electric Co. 

ammonium pliosphato ; Properties of . Kuraotf- 

lanow and Dimltrow * 

butyrate u glycerin substitute. (P)”ciieni‘ 

FlOrshelm 

c4irl)onato, basic; Manufacture of — ■ 

Fabr. Huckau 

carbonate ; Manufacture of . ‘(P) Grimwald A Merle 

carbonate ; Manufacture of Ilgid . (P) Gnmwald, 

and hational Magnesia Manufacturing Co. 

chloride and the like; Manufacture of (P) 

Harstow, and Dow Chemical Co. 

carbonltrlde ; Manufacture of in blast-furnaces'. 

(P) Hasiup, and Gilchrist, llaslup. and Peacock .. 
chloride; Manufacture of anhydrous — — , (P) HuHii 

ciiloride .solution ; Absorption of ammonia in concen- ' 

trated . Nlggeinann 

chloride solution ; MoLstoning i»aper or surfaces of 
"ith - ;p) Elkan Erbon Gos. 
hydroxide , Tntluencc of dllTerent ammonium salts on 
precipitation of . Hruoner . . 

•potassium sulphate ; Manufacture of from 

kloserlte. (Ip KallMorke Grossherzog von Sachsen 

A.-G., and Hopke 

Karaoglanow 

*’^*^^olumbi7* deixis’lts of’^iumand — In ’British 

sulphate; Manufacture of’ sulphur dlo.x’lde from ^’. 

(P) Kiermayer, and Hannoversche Kallwerkc 
Magnet steel. (P) Ohukosho 'j2ol 

Magnetic concentration of pyrrljotlte oms. Bonardi , . 290a 
hardness of ferrous metals ; Metliod of measuring tl>e 
- - and its utility for research work on tiiermnl 

treatment. VMld .. 097,. roi. 

Iron alloys ; ;; '• •’ 

material; Treatment of . (P) Berrv ” ftiiA* 

ore seimrators : ' ’ ^ 

(P) Donnersmarckidltte Oberschles. Elsen- u. 

Kohlenwerke .... rioi 

(P) Orbudal . . JJgA 

o».wMhir ’ (?)"'*“!;’£'* 

•• ‘tif 

projjMtlee of iron-vanad Dleterie 949 a 

separaton : 

(P) DonnersmarckhUtte Oberschles. EJsen- 

910a 

(P) SiCbger, and Pttts^rgh plate Qlna Oo. Sm 


64.3 a 
267r 
728a 

366a 

728a 

126R 

370a 

29a 

777a 

605a 

463a 

40a 

600a 

765a 

414a 

105a 

576a 

253a 


714a 


40Ia 

946a 


945a 


229r 

901a 


Young .. 725 a 

— In matte and ilag. 

725a 

. Bfanufacture of homogeneous . (P) 

Httttenwerk Niedenchdneweide A.-G. Ginsberg 912a 

Magnets; Process for hardening chrome-steel for 

(P) StahJwerke Lindenborg 

Maize ; Action of cyanamJde and dJoyanodlamido on 

development of . Maz6 and others . . 

cobs ; Extraction of material suitable for use as adhesive 

and for other purposes from . (P) Monroe . . 

cobs ; Manufacture of an adhesive from . (P) 

La Forge 

cobs; Manufacture of glucose from . (P) La 

Forge 

cobs ; Preparation of gum, sugars, and acetic acid from 

. La Forgo and Hudson 

col)a ; Preparation of xylose from . Monroe 

cultivated and sheltered from bacteria ; A purely 
mineral solution capable of assuring the complete 

development of . Maz6 

oil. See under Oils, Fatty. 

Product from stoop water from . (P) Brindle, and 

CJoru Products Refining C!o 73dA 

Separating fibrous and non-flbrous materials in . 

(P) Gchring 842 a 

Soft , its chemical composition and nitrogen dis- 
tribution. Spltzcr and others .. ,. 788i 

Malleable metals ; Production of — — from cast metals. 

(P) Wclwter and Ireland .. 

Malt ; Determination of dlastatlc power of - — ■. Wilson and 
Mlnchin 

rc.strlctIonH and the vinegar Industry. Mitchell 

SubstltuGj for barley 

Maltose-aetlvlty ; Dependence of on state of develop- 

ment of yeast. Schonfeld nnd others 

Capacity of for i)cnetratlng tlje wail of the yeast 

cell, and its dependence on tlio cultivation of the 
yeast in light nnd heavy worts. Sclidnfeld and 
others 

Molting drum. (P) Peterman, nnd Galland-Henning 

Pneumatic Malting Drum Mfg. Ckj 

and a new proces.s for reduction of malting loss. Nowak 
Maltose. Haworth and Loltcli 

Constitution of . Irvine and Dick . 

Manchester Literary and Pliilosophical Society 


18a 

018a 


958a 

114a 


154a 


86a 

550a 


332a 


423a 

299a 

09R 

163R 

87a 


155a 


874a 
80a 
69U 
650a 

103R. lOlR, 434R 

Manchester Steam Llsers’ Assoolallon ; Report to — . 
Stromoyer 

Mungnnate.s; Manufacture of . (P) MacMillan 

Manufacture of alkali . (P) Dreyfus and Bloch , . 

and i»ermangauate8. Schlcsinger and otlicrs , . 

Manganese alloys In open-hearth practice. Hoyt . . 

Determination of in special steel liy the per- 
sulphate method, Micolurdot and Levi .. ,, 

L.xtruction of - (P) Van Arsdale and Maler .. 

Inlliicnco of ■ — on physical projicrtics of carbon steels 

Matsushita 

-iron ore field In Java .. !! 

Maimfucture of . (P) Jones and Howells .’ .’ 

Modilleation of Roddrop and llamage methoil for 
determination of - — in steel. Robinson 

ore 

ore ; Deposits of lion and In Germany . . 

ore deposits in Panama 

ore in Egypt ’ [ 

ore output in U.S.A. . . ! ! ] ] i ] * ’ 

ore in the 'J'ransvanl . . . . . . . [ , [ 

ore ; United Kingdom output and imports of . . . 

ores ; Blast-furnace treatment of low-grade . 

Cordes . . 

ores; Process of extracting values from — (P) 

Hasiup and Peacock . . 

ores ; Supply of Caucasus for Germany , . 

-silicon ; Manufacture of in the electric furnace 

Klugh 

slags and ores ; Treatment of — . (P) Bayer und 

a 961a. 951a 

Source of for agricultural purposes. McHargue 832 a 

Manufacture of ; 

(P) Hadfield 371 a, 371A. 643a* 

(P) Nichols, and American Manganese Steel 
Co, .. ,, ^ ^ 

-steel; Process of recovering (P) Nieliols. and 
American Manganese-Steel Go. 

-steel scrap ; Remeltlng . (P) Hadfield . .’ 

-steel sheets ; Manufacture of and helmets made 

therefrom. (P) Hotlfleld 866 a 

Substitution of calcium carbide for in steel 

manufacture . . jqqh 

-zinc alloy. (P) Goldschmidt A,-’o. !! !! 869 a 

Manganese comfiounds ; Ellect of on growth of wheat. 

McHargue 

compounds ; Manuiacture of highly oxldls^ 

(P) Adeil 

oom^unds ; Ten years' experience with as 

fertilisers, Sbderbaum 

dioxide ; Action of on nitrogenous organic sub- 

especiaUy amides, with a view of asing this 
“ fertiliser. Leondni and Fieri . . 

reaction between potassinm hy- 
droxide, oxygen, and . Schlestnger and others SSU 


-steel ; 


49R 

940a 

7C4a 

321a 

288a 

774a 

500a 

864a 

47R 

184a 

906a 

103r 

352b 

168R 

46R 

26R 

436r 

31K 

17a 

291a 

83r 

03SA 


261a 


261a 

727a 


332a 

94dA 


5071 


lOlA 



StmraOTIKbEX 


m 


riox 

]Ci]lgM«M— OOfU. 

dioxide depoUribwr; PolynM^riaod . (P) Welli, 

sad NstionsI Carbon Co 876 a 

dioxide depolarising agent; Black-streak . (P) 

Ellis, and National Carbon Co 149 a 

dioxide; Manulaoture of . (P) Dutt and ]>uU .. 828 a 

dioxide; Manufacture of anodcss of solid . (P) 

Hath, and Siemens und Halske 377 a* 

dioxide ; Manufacture of for Ralvanlc cells. (P) 

Kaplan • 370A 

dioxide: Manufacture of sulphuric acid and — . 

(P) Van Arsdale and Maler 500 a 

dioxide; Regeneration of . TIulot .. .. 252A 

peroxide; Manufacture of . (P) Kaplan.. .. 1.H5A 

salts : Sensitive reaction of ; 

Caron and Hioiuet 574 a 

Wester W»0 a 

Manganin. Hunter and 725 a 

Manganous oxide ; Reducing a<d.lon of . Maori . . rtltU 

Bfanil^t seeds; Technical (iHIlsalion of diderent species 

of -- - as oil seeds. Griiuiue B:Ua 

Manitoba; Copper In Northern IHtH 

Manjak ; Industrial uses of in Trinidad .. .. 479R 

Mannitol : Aoelaldehydo as intermediate prixiuct In 

fermentation of by ll. coti and clyscntcry and 

gas gangrene organisms. Neuberg and Nord . . 919 a 

-oils ; FikkI value of . Halliburton and otln^rs , . 952 a 

Replacement of glycerol In fats by ; 

Halliburt«)n and others , , 952 a 

Lapworth und Pearson . . . . 052 a 

Mannose ; Yeast wliich ferments . Mez/adroll . . 509 a 

Maasfeld coj>ijer mines TJOr 

Manure; Ammonlflcatlon of in soils. tJ<inn and 

Bright, 43l.\ 

farm-; Ktl'eof of In stlimdatlng tlx* yields of 

irrigated Held crops. Seotleid 190 a 

farmyard-; Intlu«'uro of on clover crop. Kiisseli 471 a 

lltiuld- ; Kxtraetlon of ammonl i from . hem- 

mermann and Wlessinann 3 { 2 a 

stnbic- ; t’lintiges in the eomi>osition of the soil and of 
the water extract of tijo soil following addition of 

— . JIil»l)aid .. .. .. ,. .. 733 a 

stable-: Increasing the feitlllsing value of -. (P) 

Stutzer 48A 

stable- ; Itifdblllon t>y — of injiiriou.s etlects of alkali 

salts in soils. Llpinan ami (Jerieke , . . . OhOa 

W'Ofka : Report on chemical by the Alkali Insp ctor 316 k 

Maoure.s : Biological cletcnnlnation of relativo availabllltv 
of (lilhwent nitrogenous organic - - - in hlacK 

cotton .sol;, Plymen and Bal .. .. .. 78 :{a 

rUstrlbutioii of Kasercr and Sbhngcjt methane organlsiiis 

In farm (iiglloli and Ma-soni . . ,, .. 190 a 

Eradication of weeds by - . lin nehley .. .. 33;1 a 

Exi)ort of compound I 29 k 

green ; Rate of nltrltlcatioii of ditfeient - and of 

parts thereof, Joshl . . . . . . . . 783 a 

organic; Agricultural value of — . Rus.sell 592 a 

Treatment of fx-at for obtaining , (P) Bottornloy 381 a 

<Sce aho Fertilisers. 

Maple sugar In Canada 229 h 

sugar and syrup 105R 

Marble deposits in South Africa 100 k 

Margarine ; Churning or kneading afiparatas for — . 

(P) Riismussen 736 a* 

Determination of water content of - . Monhaiipt 051 a 

Industry of Holland .. 166 k 

indu.Htry In Italy . . 36(tR 

Industry of the UniPid Kingdom . . . . . . . . 89K 

Manufacture of . (P) Norton 52 a 

Process for obtaining an einul.siiving agent for n.‘ie In 
manufacture of - - - . (P) N. V. .Jurgens Veiecn. 

Fabr 6.52 a 

production 129u 

S roduction In United Kingdom lOHR 

apld determination of water in . Frank ,. 551 a 

Tanka for ripening or souring milk or cream for use in 

maunfacturc of ■ -. (P) Rcvls and othera ,. 52 a 

ICArioe animal oils. Sec under Oiks. Fatty. 

plants ; Spectrographic study of ashes of . Cornce 221 a 

Marls containing magnesium ; Field trials with us 

fertiliser. Tacke 507 a 

Marmalade ; Maniifacture of having the natural aroma 

of the fruit. (P) Monti 960 a 

Masut; Cracking of Russian . Aschan .. 40iA 

Match bo.xcs ; New coating for safety 457u 

composition; Apparatus for powdering . (P) 

P/ersch, and Diamond Match Co 341 A 

composition; Manufacture of , (P) Falrburn and 

others 200 a 

factories; Amalgamation of Dutch - .. 424R 

industry In Italy 255 r 

Matches ; Manufacture of . (P) Aronson . . 200 a, 927a* 

Treatment of to render them Immune to moisture. 

(P) Johnston Orr 514 a. 660a* 

Mate. See Yerba mate. 

Mauritius ; Sugar industry in 294i 

Trade of la 1917 170» ; 

Meal; Treatiog to ioorease its absorptive capacity 

during baking. (P) N.V. Ind. Maatsch. v. h. Noury 
and van der Lande 842 a 


PAOl 

Measuring flasks and cylinders; Standardisation of glsss 

fluids: Apparatus for . (P)’(ilbbs 53 a 

and mixing liquids ; Apparatus for . e 4 f.. In water 

softening. (P) Sndth 663 a 

rate of flow of aqueous fluids, e.jr., sf>eam ; Method and 

apparatus for . (P) Bailey, and Bailey 

Met^r t'o 398 a 

tlio raio of flow of fluids esp<vlally when under high 

prtwsure. (P) Oroenwood and Acland .. ^^614 

Moat : Ammonia test for spoiled . Falk and McGuire 888 a 

Chemistry of »iH)lled — — . Falk and others .. .. 383 a 

Chilling and freezing - (P) Shaw 786A 

Determination of approximate quantity of — - in 

sausages and meat pastes. Stubbs and More . . 334 a 

DelerininaHon of small quantities of nitrites In ssltod 

. Auei liucli and Hless . . , . , , flliOA 

extracts, their coinjxi.sltlon and Identification. Kmery 

and Henley .. .. .. 475 a 

fr4»zon : Elect i leal pren'ess for thawing rarcasos of 

. (P) Alwok and others 92U 

Method of pn'servlng . (P) Falk aud others .. 651 A 

pa.stes : Analysis o( . Stokes .. .. 84R, 3.34A 

pastes ; Determination of approximate quantity of 

meat In - Sf.uhhs aiui More . . . . 84K, 3341 

Proces.s of enrlng - (P) I.ogg .. .. .. 52A* 

Sup|x)siHl oceurrenre of methylguimidine in . 

Hnxmwald . . 6.MA 

.MeehanIcal handling of chemical luateiials. /dmtner 70.3 a, 749a 
.M econie neld and Ifs behaviour in estimation of morphine 

In opium. Heldiisi hka and Paul 737 a 

Pntp;»rHtlon aud iihy.dologleal action of some deriva- 
tives of biiuten.sehlager . . , . . . 922 a 

MtxHcal Research (kuumlttee ; Work of the - -. .. 125 r 

Modielniil articles; Po'paraflon of (P) /neblln SlIlA 

tahlets ; Maniiljn lure of friafile . (P) Bayer und 

Co. . . . . . . . . . . . . . . 440 a 

Molicinos e.mploved In I3iifiese therafieutle.s .. .. 114R 

rnnio of Trinidad in 3.5yR 

Meeting of the .Sociefv ; Pnx'ivvllngi of the thirty -eighth 

annoal general — - at hoiidon ,. .. 197r, 2.59R 

Mrlftlfnt'U uncimtii ; IUmIii iind wax of outer bark of . 

SmitJi . . , . . . . . . . . . . . 5961 

Melting point.s of tlie olemonf.s and standard tomperaturos . . 67 r 

points; Mel bod of determining , (P) Chubb aud 

<.thcrs 2704 

-pots. (P) Driver-lfarrls Co 613 a* 

-pots ; Ele.-irl 'ally-heated - (P) Morgan Crucible 

(;o., and .'Spidrs . . . . . . . . , . 685 a 

Membrane filters; UhemleuI an ilysh with . Zsig- 
mondy anil .Tiindcr .. . .. .. 928 a 

Memhrano.s ; E<|ullll*ria across eoiqx.T ferrix:yaiildo and 

jvinvl ahxdiol - (Jarnor and Doiman .. .. 435R 

Porous - - for dlsymnictrlc filtration. Benolst flOlA 

Mrnthu loiiijijiilia \ Esst'iitlal of . ., .. .. 143tt 

Menthol m.arket In .lafian . . . . . . . . . . 494R 

Optical activity and estimation of - -- dkaedved In 

euyonol aixl idieriol. \'on Kriodrich.s .. .. 439.V 

Menerlsitig. (P) .lones . . .. .. .. 897 a 

liose and olher knitted fabrics; Mae.liine.s for , 

(P) Hawley and otlicrs .. .. .. 869 a* 

makrlnl satniatetl with strong caustic soda. (P) 

.Sclindner and fJriinert .. .. 897 a 

and oilier oja rations ; Frame for sujiporting hose and 

like knitted fabrics during . (P) Hawley and 

of bers . . . . . . . . . . H59 a* 

yarn In fiank form ; Maftiines for . (P) I.ord and 

liord . . . . . . . . . . . . 71 a 

Merchandise Marks Act ; Apixdntrnent of committee of 

Hiiqiiiry on 403tt 

Mercurials : Bibliography of literature of organic . 

Whitmore 963 a 

Mercuric chloride; lini>regnntioii of worxl wltfi Jlmltoil 

amounts of . .Nuwotny 502 a 

chloride; Interaction of acetylene with . Chapman 

and Jenkins 665 a 

chloride; Manufacture of . fP) Mooys .. .. 719 a 

oxide ; Manufacture of . (P) lilektrlzltatswerk 

lyonza, and Kuhn . . . . . . . . . . 322A 

oxide; .Mann f act nro of floccnlent . (P) Dannecl, 

and Eloktrizltlltswork Lonza 676 a 

Mercnrou.s.cldorlde ; Preparation of a very voluminous . 

Dnrct . . . . . . . . • . . • - . 338 a 

Mercury ; Apf)aratus for recovering from Its ores, (P) 

Gould 910 a 

catalysts ; Methexi of regenerating . (P) Morton, 

and f-nlon Carbide Co. .. .. .. .. 304 a 

Colour reaction for detection of In mercury com- 
pounds. Alxjlmanii . . • . 698 a 

Determination of — • in mercury salicylate. Costantlno 238A 
Electrolytic estimation of without platinum elec- 
trodes. Guzman and Poch 341 A 

Exact and rapid determination of — in mc«t of iU 

compounds. Pina de Rubies . . . . . . 67 a 

Fume and other losses in condensing — — - from furnace 

gases. Diischak and Schuette 907 a 

Gravimetric and volumetric determination of pre- 

cipitated aa mercury zinc thiocyanate. Jamieson 84U 

imports of United Kingdom . . 3U 

ores ; Technical analyeu of . Ueath . . 684A 
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Menmry-Hjowf, 

Preparation of ttiablo sohitlons of etarch and oxalic acid 

by means of metallic . Junk . . . . 481 a 

ProcoM of oxldluliiK — (P) Matlie«on .. 819 a 

prodnctlon In 1916 145R 

production In U.H.A. In 1917 3lin 

pump; Automatic with device for colleetlng the 

aaplratwl lleutell and Oberhoffer . . . , 964 a 

pump : Self-actin« . 8tA)ck 803 a 

Kecovery of from mercury Mliidge. (P) Matbeson 819 a 

Hecovery of from ItH orcH. (P) (lould . . . . 828 a 

vapour incan(leH<reficc lamps. (P) Cornu . . . . 622 a 

vapour lumjis ; of for testing fabric's, lllms, 

I'^itat 409 a 

Mcrciiry-arnino (‘omi>ouii(h and complex salts of the same ; 
Manulucfure of . (P) Schweiz. Sernm* n. 

JmpttnHflMit 28 a 

clilorlde rompres.s(>b ; KvaluuMon of , Vtz .! 739 a 

derivatives of phtiiuieins and siroilar substanceH ; 

Manufacture of . (p) Fahlbcrg, List. u. Co. 56 a 

lulminate ; Analysis of . Ijanghans . . . . ;f89A 

tulmlnato ; by-products in the preparation of 

Langhaiis ‘ 440^ 

fulminate and some of its impurities. Mcolardot ami 
Boudet 

oxide ; Manufacture of . (P) Kiiim 415 a* 

sallcyiatc ; Bctormiuatlon of mercury in (.os- 

tantlno ’ _ 233 \ 

salts; Volumetric dctei'minafhm of — — . Ctz 739 a 

solutions suitable for injo(;tion ; Preparation of by 

means ofsiK^iilnimide. (P) Chinoin Fabr. (’licm - 

l»hanu. Prod. A.-U 

zinc (|yanlde ; Analysis of ~ and of gauze prcjiar^ 

therewith. Harvey and Mackley 102ii 

Moso\H)tuinia ; Cultivation of groundnuts in . 248 h 

Mlncruls and inaniifacf mes in . '* “47J1 

Metalmlin of yeast. Vahlyn P22 a 

Metal articles; Furnaces btr henliug . (P) Hlldmn.s 

Bros., and Masters 422 a 

article's ; Furnaces for use in rendering non-oxl- 

disable. (P) Mute and Uourke 549 a 

articles to be heat-treated and the like; (kmtainers 

for . (P) Bully and others .. 291 a 

articles ; llcndering mm-poroiis to watcir and other 

tliilds, (P) Lea 541^ 

bars tube.s, rod.s, and otlier articles ; Furnaces for 
heat treatimuit of . (P) Cilihous Bros., and 

limmius 

bearing-; Analysis, of — OcbtcrheUi and Honegger 824 v 
bearing-; OliHcrvatlons on a typical — . Fry and 

Koseiihain ' ^.,4^ 

-bearing solutions; Method of treating ■ (in 

Trent . 7 <»a 

bell-; (bangas of concentration during ele(Wolvsis 

<Ji - . Pfann _ ' 

borings ; Trocf'ss and mechanism for melting (in 

Huber ami 8cluvHuhaUH.ser .. .. C4;U 

briqucHcs ( P) ^■ogel, and (ieneral Brl<|uelting Co. .. 42 ;i.a 

-coatwl plates or sliects; Manufacture of - (P) 

Thomas and others _ 32 sa* 

-coated sheets; Manufacture of . (P) Thomas 

and Davies 

compounds; Manufacture of - by means of hydr- 
azine. (P) Sulzberger ' .. .. ' . .536 a* 

eutting imrposcs ; Klecfrodes for . (P) boorne mWa 

cuttings; Preparation of for hot bri<|UctMiig 

(P) Deutseb-buxemburglschc Bergwerk.s- 11. Hiitten- 
A.'H. , .54(K 

dust ; Apparatus for manufacture of . (P)Aeweii 
and Alloys Co. . . 

dust ; Mamifacture of - . (P) Hail, ami ‘ Metals 

Disintegrating Co 1H')A 

Industry of Kinland ; Organisalion of llic — . 

ohjects : Method of testing the surface structure of 

(P) Deutsclie NValfcn- 11. Munition.sfal>rikcn H6(;\ 

objects which .are harder than alumininm and liavc 
a higher melting ])olnt ; Cojillng witli alumina- - 
(P) Schiele nnd Brnchsaler .. . .. .. pKp^ 

plates and large sheets ; Manufacture of coinjursite — - 

(P) Martin ‘ ,,4.,^ 

powder; I’roduetioii of hollow obje<‘fs of <-omprc.ssed 

. (P) TTaii.stichl. and Pfan.'^tlehl Co. 37 ;'a 

reflectors. (P) Few .... ” 

serap; Treatment of . (P)SutflitTc .. ! L’25 a* ' 

sols; Mechanism of therapeutic action of - -1. 

Marshall 

-spraying apparatus. (P) Worthington . ■/. ‘■7i<A 

surfaces; I'reservnthe preparation for proteetion of 

— . (P) Morley 342^^ 

surfaces; Preserving . (P) Jenseu 78 a 

-testing maeliincs : Xotclied-bar . (P) Jlumfrey 965 a* 

AnjKiur ares; Continuous • . Poriszus .. .. 828 a 

Metallic mixtures ; Ignltaldc - - . (P) Vautln, and 

rheTmalloy, l td giiA* 

reductions ,''*'r»’Jce<< •‘s e^'onomlslng , (p)’ 

Gerlach *’ *■ •• 

Metailislng process and apparatus and others 184 a 

Met4UlurgicaI furnaces v ^'^rnaces. 

dll ' 

«n>ok. ait'er.' Wo"- : 

Metallurgy In France . , , 


Metals, aUuJi^wrth ; Jlanufacture of . (P) Bleecker 

Annealing . (P) Jacoblion .‘I ;; “ I??! 

Anti-rust treatment of . (P)Mate.. . ! “ iftf 

Appamtus for carrying out processes of winning — - 

(P) Weaver, and Weaver Co. “ .ea.* 

Apparatus for casting . (P) Talla and PrfizisionV. 

gUMwerke SchmTdt-RelchUdt Tes _ 

App^tiiMor determining thermal conductivity of — — , 
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processes ; Conveyor and its application in . (P) 

Bates and Walker 621 

pulverised dry earths for brick making ; Apparatus for 

. (P) Butler 416 a* 

and similar apparatus ; Feed control of . (P) 

Nobel’s Explosives Co , and others .. 442 a 

towers; Filling material for . (P) Nielsen .. 614 a* 

waste effluents and other liquids ; Apparatus for 

disinfecting and . (P) Vogeltiang .. 8T6 a 

Mohair, imitation- ; Spinning yarn of . (P) Hall, and 

Feather Co 496 a 

Moistening apparatus. (P) fimethurst 03 ka* 

of paper and surfaces of other matt^rials with mag- 
nesium clilorlde or similar solutions. (P) P^lkan 

Erben Hes 714 a 

Moisture in gases ; Device for measuring small quantities of 

. Crockatt and Forster .. 6 Ih. 95t 

Molasses, beet- ; Influence of rafllnose on determination 

of sucrose in - Pellet 4 .sa 

beet- : Nitrogcn-contcul of - anti yield of yeast. 

Ellrodt 786 a 

Molasses, C4knc- ; Ckunposltlon of . Pellet 49 a 

cane- : Detonninatton of sucrose In - - by dlreet 

polarisation after destruction of redaciiig sugars. 

Lohr . . . . :t33A 

cane- ; Determination of suerose in by doubUi 

polarisation. Stouorwald . . . . . . 5.50 a 

eane- ; Yield of alcohol by fcnin ntatlon of 

under ditTcrent conditions of working. Magne .. 7S<iA 

Composition of precipitate pioduced in prepnrntiori of 
Striegicr’s r •agent for removing excess of leadfiom 

clarified . Brouwer 298 a 

Dcsaccharlflcatlon of - - . (P) (Jiiiutzdbrlfcr .. r»r)0A 

Determination of starch glucose jn - -- by poluri.satlon 

at 87" 0. Johnson H5 a 

Extraction of yeast from fernu nted , (P) Duplro 

333a. 383a 

Manufacture of •'irijonaccous inaferlals for use us 
fllteilng nuuha. or for preparation of llltering 

media, from . (!’) Welnrlch .. .. 78.5 a* 

Production of glyrerln from I70U 

Separation of sugar frcjin by the saocharato |)' ocoss, 

Ivcouia 4 Ua 

Utilisation waste water resulting from sacrhnratc 

process of recovering sugar from . Skudnia 49 a 

waste; Decomposition of Ixitalne by bacteria in 

guanol, a fertiliser prcjiarcd from . Koch and 

Oelsner .508 a 

Molecular weight dotcnnlnatlon hy direct measurement of 

lowering of vapour pres, sure of solutions. Wright. 92 Ha 

weights ; Isotonic (isoeiriotie) a])paiatU8 for comparing 

, Blackman .. .. ,, .. .. 227 r 

Molybdenite ; Optical and photoeleetrleal properties of 

, Coblentz and Kahicr 763 a 

Molybdenum or its alloys ; Mauufacturo of . (P) 

Uolladuy, and IJoctro Mctalhirglcal Oo 20 a 

-bronze; Manufacture of — . (P) 8hlgeta .. .. 95 1 a 

Colour reactions of . Barhleri .. .. .. h81a 

Extraction of . (P) ForlanU 586 a 

hlamont ; Clean-up of nitrogen hy a heated - 

I^angmulr 21.5 a 

ore in Finland 4.57R 

ores; Process of treating . (P) Pellegrln . . .. 184 a 

ores; Separation of . (P) Forland .. H68 a 

Recovery of from ores and coucoutrate.s. (P) 

Doorno.r 423 a 

-steel versus gun-erosion. (}k(5rhi and others .. .. 143A 

-tungsten alloys; Manufacture of . (P) Keyes, 

and Cooper Hewitt Electric Co. . . . . 643 a 

Use of during the war 188R 

Molybdenum compounds ; Manufacture of . (P) 

McKnIght 031 a 

oompoundg; Photochemical reactions of , Bcuruth 816 a 

Molybdlo complexes as prcclpttauts of organic bases. 

Guglialmelll 438 a 

Ilfonazite sand situation In Brazil 92u 

N-Monoalkylamino-oxyaryl compounds ; Manufacture of 

. (P) Soc. Chem. InU. In Basle .. 818 a, 926a* 

N-Monoalkyi derivatives of certain aromatic componnds ; ! 

Manufacture of . (P) Lapworth, and Levin- 
stein. Ltd 847 a j 

N-Monoaliylamlno'oxyoryl compounds ; Manufacture of j 

. (P) Soc. Chem. Ind. In Basle . . 926 a* 

N-Monoaralkylamino-oxyaryl oomponnds; Manufacture of 

. (P) Soc. Chem. Ind. In Basle . . 848 a. 926a* 

N-Monoarylsuipho-monoalkylaminooxyaryl compounds ; 

Manufacture of . (P) Soc. Chem. Ind. in 

Basle 848A. 926A* 

Monoozo dyestuRs. See under Azo dyestnffs. 

MoDochloroacetlo acid ; ManuXactore of . (P) Simon 

and C^avanne 558a 

Manufacture of and of ita eaten. (P) Simon 

and Chavanne 658a 

Manufacture of from trIohlorDetbylene. (P) 

Oomp. Prod. Ohim. d'AJal* et de in Cmnargue . . S46a 


MM 

Monochtorobenzene 1 DetermlnaUon of in mixtures 

containing it in admixture with benzene and 
diciilorobenteoe. Ooppia and Holt . . 14QR. 56Sa 

Monolithic structures of basalt or other volcanic rock ; 

Constnicilon of . (P) Rlbbe and Dhe . , 864 a* 

8tructuri>s ; Material for making . (P) Grun- 

wald. nnd National Magnesia Manufacturing Co. 905 a 

MottoraethylaiiHlne ; Preparation of . Frankland 

and others 6211, 838 a 

Mononltn>tolucnes ; Separation of the three isomeric — 

(P) Cunningham 761l 

Monop«'rphosphorh; aold ; Eloctrocliomlcal prt'paration of 

salts of FirJiter and IHua 2S0 a 

MonoKlIane ; tJdorlnation nnd methylatlon of , Stock 

and Somicskl 4181 

Montan wax ; Increase In yield of — — by extraction of 
lignite under pressims : 

Fischer and Hchnoldor , . . . . . 492l 

Schneider and Tit)pKch 5261 

MonUinegro ; Mineral wealth of . .. ,. 4TR 

Montserrat: Bay oil and thymol In , Watts.. 7881 

Mordant; l.h|iiid for use In dyeing fabrics. (P) 

BeHiib r . . . . 9441 

New tlmt^iriul (P) Vegas and Vegas .. ., 760l 

Mordanting; “Dry” and dyeing of mordant dyes 

In non a<pie<tus ^(tluthjn. luut .. ,. 8191 

by mcsjis (d eah lmn antimony tartrate, (P) llermaim 6271 
by ineaim of titanium and Iron rkUh. (P) Barnes 

and others . , . . . . 808 a 

veg tattle fllires with titanium. (I’) Barnet', and Speiiee 

and 8onH , . , . . , . . , . 760 a 

Moroee^) ; Mineral wealth (tf - ... ,, ., 87 r 

Phosphate deitoslLs in - - 861R 

Tanning mateiialH from . Julude .. .. .. 782 a 

Morphine : Bt havlour of inceonh^ arid in estimation of 

In opinm, lleiduKchka and Paul .. .. .. 787 a 

Determination of . HelUuschka and Fanl .. 7.37 a 

Determination of - In complex products eonfalniiig 

inorithine as a simple salt. Tingle 54A 

DeterminHlhtn (tf - - in romi>lex 8uh8tanc.<tH. Tingle 27 a 

DeternilnaM(»n of In Indian opium. Jlakshlt 

and D tki.sta 207H. 876 a 

Doterinlnation of in opium and mixtures (aintalnlng 

opium. Tlugle HOA 

DIazo rcattlon of . LautmiMchlUger .. 43 Ba 

Ivltoet of morphine eoneenlratlon on the B.P, method 

of determination of - . Annott and Singh .. 197 a 

UchIhI aiice of to putrefaction. Paid . , . . 4S8A 

Holuhllit.y of * in ammonia, lleldiiBchka and 

Faiil 737 a 

Use of ethyl acetate in determination of In opium. 

Von Fricdrlehs 197 a 

Mortar; M.inufaeture of a hinder for from anhydrite. 

(P) llartncr 005 a 

materia Is ; Promoting plant leity of (P) Rhodes 948l 

Mortars; Onnprcsslve strength of ecmeiit-limo . 

Kirkpatrick and Orange .. .. .. 288 a 

Afos/a gro%Rt:rrata \ Ussent lul oil of , Furiikawa . , 877 a 

Mania japi)n\cit\ ICsseutlal oil of . Hrtshino .. .. 877 a 

MoU)r fuel; Apparatus for nmking . (P) Hall .. lOOA 

fuel; Manufaeturo of : 

(P)KIIIh. and Kills Foster O) 891 a 

(!') Mueller 404A 

(P) Ptmlialo aSA 

fuel ; Use of Ixm/.ol and benzol mixtures as . 

Maekle . . . 808A 

fuels . . 35iR 

fuels ; Evaporation velocities and evaporation curves 

of . DieUirleii 244A 

spirit ; DetermlnaUon of VHf>our tension nnd caloriUo 

vahm of Philip 9391 

spirit: liOW-temperaturo earlHirilsallon In relation to 

fuel oils, smokeless fuel, power gas, and . 

Marshall 212A 

spirit ; Manufuclun. of . (P) Kills, and Kllls-Foster 

Co 89U 

spirit ; Manufacture of ’* natallte ” — — in British 

East Africa 3llB 

spirits; Cuioiillc values of various -. Uilpert ,. 5I^A 

Motors. See Engines. 

Mould ; Preventing formation of on foods. (P) 

Plalsancft, and Ralston Purina Co. , . .. 786 a 

Moulded arUcles ; Manufacture of . (P) Ellis, and 

EllIs-Fostcr Co. 526A* 

articles ; Manufacture of . (P) McCoy, and 

WestinghouBo Electric and Manufacturing Co. . . 142A 

Moulding com}> 08 itlon. (P) McCoy, and Wostinghouse 

Electric and Manufacturing Co 472 a 

powder from waste lyes from cellulose manufacture. 

(?) Fuchs 58U 

sands for non-ferrous foundry work. Boswell 875B. 826A 

Moulds for glass; Manufacture of . <P) GUllgan .. 947 a 

Moulds ; Purc-cttlture apparatus for . (1^ Magn6 , . 884A* 

in soils ; Importance of action of . Waksman . . 84 a 

Mouldy smell and flavour: Removal of from flouTi 

grain, etc. (P) Von Gersdorfl .. ,, 92lA 

Mucedineie ; New methodi of employment of , Delenuur 874A 

Use of in production of alcohol, etc. Band . . 116 a 
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ItfuoUage contaloed in certiiln Florldm. Takahutthi .. 329 r 

MuoorinI ; Pnre-culture apparatus for . (P) Magn^ . . 334A* 

MnfRe fumacca, .S>/> under Furnacfs. 

XuflleB. (P) Farquh/ir 491 a* 

Oas-heatcd — . (P) Wallwln 97 a 

MunltloD cheiiilHts' sal/irlos 295 r 

faotoricH : tUiiituw^lon to visit (itinuan - — 170R 

factorlos ; JIt -convorslon of to civil uses . . . . 09R 

factories : I'tlllsatlon of 90 r 

Munitions Hiipply duri/jf? the u nr 249R 

Muficovite; of the potash in espeilally in 

ri'jjniil to s((il rclationsldps. Gardiner .. .. SHOa 

Muueiirn ; rro|>t>se<l ?te\v chenilcul - ... .. .. 2GR 

Mustard k:is, ‘ I’ope :{44 h. 432h 

llistorj of Green tUiytl, 4r»9K 

manufacture. Williams 4 .'i|r 

PhysloloKical a< tioii of - Clowf s 7 k 

,See alHO nicliloroethyl sulphide. 

Mustard seed ; Manufacture of cntfle-cakc from y» IIow 

, (P) la-nsvelt .. fGU 

white; Kjieeial |»o.sittou of — — in roRnnl to nufiitioii 

with nitrogenous fertill.sers. Glausen .. e;t7A 

>rydrlaHlnf-, See Jlomotropine tropic acid esti i. 


N 

Naplitliti, Kolcciil ; Dett’iJiunatlon of lieiizcne und toluene 

in commereial -- — . (’olman and Veoman , . •'•7 t 

solvent ; Miinuiacture of ^ - - . (P) SjHur, jun.. ami 

Darrin 

solvent; Maiuiiactuie of resin fKun - (I*) l»airiii. 

and Koppers Go .. .. 

Naplithalene ; ('onversum of - inU) liquid hydro- 
earitoris. Mm.!emann .. ' .. 

G«.)nvorHlon of * into licpiid hydioe irhon.H l>y action 
of aluminium cliloriile umlcr pressure. Piselier 

and others .. .Vjs\ 

Goti' (‘rslon of - - into litpild products hy hydro- 

Heuation unde! pre.ssure. Pl.seher and Nivueinanii r)2S\ 

Conversion of iiit{» Ihjnid .snlwtanc(>s by alkylation. 

I'lselier ami Schneider . . . . * . . . . a2S,\ 

Conversion of - info a thickening muteiial for 

lubrleatln;: oils. Ki.scher r.2HA 

dyestulfs; ^ew lyp<‘ of Wheeler and Scot! . . 71;:\ 

Naphthalenesulfihonie acids; Sc|>aratlon and purldeaf ion 

of . (P) HouMieonil )0 and Downic .. .. 0\ 

Naphtiuilenetrisulplionic acl!l ; Manufacture, of . (Pt 

Pratt and ottkors . . . . . . . . . . (i7UA 

Nuphthenle. acids from miricral oil produrfx ; lUilisation 

of Kolhe 21 lA 

Naphthol ami allied i»roducts ; Manufacture of -. (p) 

Wallac’h . . . . . . . . . . . . 24 Ha 

Naphthols ; Gse of enzymic reagents for <lilferentiation 

of tlie . Pidf t . . . . . . , . . . r».'»A 

>iaphtho(|uin()ne.s ; Mamifaeture of • . (f‘|^ (Jil.lts 

and Conover .. .. .. 7(iA*, 70 a^ 

/i-Xui>littivlmethvlamlnc. Morgan and Kvatis . mu.-ia 

X'atal ; Alcohol industry in . . . . . 29011 

Cane stigar indtistry of • 2 Uhr 

sugar industry ! 3aOR 

‘'Natalite”; Maniifacturc of in Ilrltisli Kast Afrha 311 R 

National Association of Industrial Clicirt-lsts .. 1 tOit. 479 k 

National Pell/ol Association HOll 

National iteseareh (\>unell of C.S.,A.; Future of , , 229r! 

National Sulf>huric Acid Association I94 k 

‘■Nature”; .lnhi!(-e <d -Fjhk 

Nelson electrolytic (hlorinc cell. Carrier, juu. 411 a 

Neosalvursan , Adulteration of Pal* t 27 a 

Nerol : CoiKstituticm of . Verlcy . . 2;t2A 

Neasler solution ; llogencration of — . Pullman .. 4.5i:, .;92 a 
N etherlnnd Dust Indies. SW Dutch Ikasf indies, 

Netherlands. See llollamj. 

Nettle B toms ; llcttiug of -. Krais l!;i»A 

Nettles; Presence of formic acid m stinging liairs of 

Dobbin 22(iR 

as Boiireo of textile fibre 9 r 

New Caledonia ; Copra in 194u 

Newcaetlo Chemical Industry Club (12 r. :j:J2r 

Newfoundland ; Medicinal value of cod liver oil from . 108 r 

Report on trade of (or 1918. Field . . 232R 

New Quinoa ; Petroleum discovery In 164 r 

New South Wales ; Mlueral production of - in 191H. . . 30 Sr 

Tln-lleldB of 415 r 

New Zealand clays ; Technical analvsls t.f .lameaou 032 a 

Development Bchemos in 477 r 

Knurl gum Industry in — 207R 

State forestry in 208 r 

Nickel arc ; Photographic reeA)rd» of wave lengths in the rerl 

and lnfra*re<I spectra of the . Meggers and 

Klees . ^ 200A 

catalyst for liydrogenatlon ; Manufacture of . 

(P) Schnek 689 a 


Nickel — cant. 

catalysts which have been used for h) drogenstlou of 
fatty bodies and other organic compounds ; 
Regenerating — - : 

(P) 8oc. lud, dc Prod. (3ilm 

(P) Vis I 

-chrome steel. (P) Speer ' 

•chrome ntee] ; Brittleness in — Rogers . , . . ' 

-chrome steel forgings. Andrew and others . . 348 r, ' 

•chrome stoel rolls ; Manufacture of . (P) IladQeld I 

-chrome steel ; Temper brittleness of : 

(Jrcuvfis .. .. .. .. .. ,, j 

<• reaves and otlieis j 

-••obftlt liquors ; Treatment of . Barth .. .. i 

-e()pj)er matte; Ucllnlng . (P) Danger and 

Banger 

-copper matte; Soiuiration of nickel from . (P) 

I'nlted States Niek(‘l Co. .. .. .. 1 

-copjicr matt(‘ : Treatment of - • to separate (he 

metals. (P) Molir and Ueberlein 

-copper steel and it.s manufacture. Colvoeoressrs . . ; 

Delerminal ion ot in fcrronickel and steel. Meol- 

ardot and (I'onriuain .. .. .. ; 

Kleetrolj ll<- determination of — without platinnm 
<*lcetrode.s. Fern.Midez-E.spinn . . . . ( 

Fleet roly tic retlnlng of (ine.s.s I 

• Kleetrolytic separation of irom eojq)iT. (P) 

filuess . . . . . . , , . . . . . , 7 

•;xpoils of Canada in 191H 

Kxtracllon of • from silicate ores. (P) .\nnal)l<‘. 
and Mcki'l Concentration, l,td, ,, ,. 14 Ha, I 

iron alloy.s. (P) lladlleld .“i 

bosses of - in furnace slags. Rol)ie . . .. . . ' 

-New method for dcterminiiig tlie nlloti’n))ir tiaii.s- 

iormatinn of - .lanecke. 

ores; Trcatunuit, of low-grade - I)a\is .. J 

Rapid dcttuiiilnal ion of col)alt and iu cues and , 

allo.\ s. Schocller aud Powell . . . . 20711, I 

Recovery <if from it.s sulphide or oxide. (1*) 

.Aiinabic, and Nickel Coiieentraf ion, l.tcl. .. .. ( 

seraj» and sludge; 'I'rcatmciit or to iveover 

lilatiniim. (I*) .loliii.son 4 

->ilvci'; (Irapliilc and oxide incliiMmis iu - . 

'riiojnj>son . . . . . . H 

-steel : Action of carlaui monoxide on iindson < 

steel ; .Methods lor analysis of . Ridsdale 

and Kidsdale . . 

•steel; Theor\ of invai - . Honda and 'I'akagi 2(l7i:, f: 
-.steels; Moduli of elasticity and rigidllv of - 

Honda ‘ .. ..5 

Voluinctri!' dcterniinatlon of ^ -. ilollida .. . . t 

.Nickel; (hmpounds of iinivahuit - . I’telhici.i .. . . 

formate catalyst for liydrogi'ual Ion of oils: Maiiii- 

factiue of - . (!') bills ;] 

nitride!; Normal . Voiirnasos .. ,. .. 1 

oxide catuiyst.s iis(>d for hydrogenation of fatt> bodies , 

Regeneration of . (P)Soe. 1 nd. de Prod. Chiin! ti 

sulphate ; Manufacture of — from ores and minerals. 

(P) Rigaud ;; 

Ni<-otino; Detection of 'J'uninann .. ..3 

J'^xamination of commercial samples of . Fryer 

and trycr 207 r. 9 

liidd-hatlis ; Purlllcal ion of . (?) Mcwboiac. and 

ot lici's . , . . . . . . . . , , . . 9 

Ab'thod of nunoving - from tobacco. (P) , Sayre 

and YanoNsky . . 

Proc-css for ctbtnining potasii and from tohaero. 

(P) .lephcott O' 

Spccitlc rotatory power and sj)eciflc gravity of - 

in aqueous solution. Jcplicott I 

Cse of ar.senotiingstic acid in estimation of 

(JugUalmelli and llordli . . . . . . . . 9 

Nieotiiiie acid derivatives. Wintorstein and Weinhagmi .. 2 

"Nicu” .steel and its manufacture. Colvoeor<\ssc‘s .. 3 

Nigeria; Ihitish State mines in , ., .. 1 

Clays in — 

Indigo in 2 

Sugar iudu.stiy in - . , . . 2 

Nipa palm industry in Jlritisli Nortli Borneo . . . . 3 

/J-Nltranlllnc ; Detorminatioii of - Callan and Hen- 

der.son 4 ( 

Manufnetun! of from ^Miitroacetanilidc. (P) 

Mitsui Kozan KahushIki Kaisln* 8 

Nitrate nltrc^gen ; Dotorminal ion of In presence! of other 

nitrogen com|M)und8, e.ff.. In soil extracts. Pfeiffer 

and Slmincrmnoher 5 C 

l>Iants ; Government - - in Fnitod State.s . . K 

production In Germany 1 

Nitrate Trust ; Chilean ; 

Nitrate. See nlso Sodium nitrate. 


Nitrated eeUulose products; Manufacture of — . (P) 

Tliomsou ntul others 480 a, 742a* 

coal-tar derivatives ; Treating liquor from reduction 

of . (P) Kitsee 400 a 

substances ; Process of treating -. (P) ^koglund, 

and Troian Powder Co 660 a 

Nitrates ; Assimilation of . Baudlsch . . . . 320 a, SliOA 

Determination of in soil by the pheuoldiauJphonle 

acid method. Noyca 265 a 

Determination of in water by the phenolsulphonic 

add reaction. Frederick 20 7 r, 694a 

Iron and oxygen as necessary agents for the reduction 

of alkali , Baudlsch , . 320 a 
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Nltratoft— fti/i/. 

Manufucturc of ; 

(P) Ooold-Adams and othovs v 

(P) duelling 134 a 

Maniifftcturo of alkali — - l*y oxidutlou of ammonia. 

(P) Benaa liOjA 

Manufacture of from ammonia, ammonium lom- 

jH)undH. or organic nitn>i'en comj^uiuls. (P) 
rhori^sell ami Lund*'n .. 1 :Ma. h62a* 

Munufacturo of hydro^a n sulpliidr amt alkalinc-cartli ’ 

. (F) Davis, jun 010 \ 

Manufacture of hy moans of Jvaoinla. (P) 

Thorsscll ami I undeii ISIA. nIUa* 

Production of in Soul It Afrira 22Hii 

Propo.scd jiroduction of in Dmmark lOKit 


Nitration of cellulose. Hcr\< ,, 

metliod. (P) Kills ami otlurs UAUa 

of organic Ii(jiikls •. Apparatus lor (p) Hough (iTn.A 

of fugaulc litpiiils ; Process and .ipparatus for (P) 

Clayton Aullllie Co . .and ollicis .. I.sOa 

procei<s and ajiparatus. (P) (.'hanee and lluut, and 

oUkts :;if(fA. duoA* 

[ii'oducts : toidinmnis manufactmi- ot |P> 

Bro(tke . . , , . . . . , . nU.H.A 

(irodiiets ; Manufacture (d — 

O'f Baxter . . 1 IJ A 

(P) Brooki's riniulcals. l.td,. .and Biooke c.oia 
and similar anparatii.s ; Feed <aintrol oi iPi 

Nohel's lAploshcs C"., and others .. I1 *.*a 

of wood pulp eelhdoso. Metis and Kdwardcs .. .. no;; \ 

Nitc -dccomjtoslng apparatu.s. (1‘) lli iu/. .. 8I‘U 

■Sec tiho Potassium nitrate. 

Nitre-cake; Manufaeliue of tdaul'ri's salt and s»d|ilmji> 
aeld from — . (P't Dawsi.u 
^[auufaelul^ of salt-cake and sul]'huiie acid from 

(IM Kce, and Ivalhlleiscfi rorp. .. .. 7I'^\ 

Manufactni'i’ of .sodamneMdiim sidjdiati' fr-mi 
(P) Daw.son ., 

Metliod of treating . (i’l 
I'filisation of - : 

(P) (iros.siiiaitn .. It;, r* 

( I’l .Morgan . . Ci-gp \ 

I ( iii>!il ion of - ill 1 lie li\, It ion of .at Dawsou i)si 

I'lllisation fit in maiinf.acl me <d supripho.^pliate. 

sliut t and '' ri-lil .. .s,'. \ 

t t ilisat iiiii of - and of similar .siihslanct ipi li.-dl. 7 -".a 
N cc Sodium Msulphatc. 

Nitric acid : Catalytir oxidation of amnumia lo tPi 

llciiwo.td (iL'Di 

Commcrrial o\idat iou of ammouia to Paisons p.r; \ 

Concetdrai ion ot 

( P I Cocking, anil K\iiorli. l.td. .. Usoa 

<P) havis . . ;iKA 

ivaltcahacli 'J.flA 

( P) 'I'homas . . 7n \ 

(Pi /eisherg, and l»u Pont, de .\emouis and Co. g's'. ^ 
tosi of proilnclion of - , Pai.-nius .. ,. . 2g'.U: 

I »<'nHl( ic.s of mixt Hies of sidphiii jc acid .iiid P.isi ,d 


ami Carnicr .. .. .. 

liffoct of i»liOhpldne and lirdrog- n sulphide on osidaliou 

of ammonia to . Tavlor and Capjis . . KiZa 

Mamifactiiie id - : 

(P) lloiisficld, and .Nofx rs lAplo-i\i .s ( o, .. 7(1.;\ 

( P) Dawson . . . . 7.M 

(P) (Dos et Bouehaidy, and (Diye .. 7t..;.i 

(Pf llalvorsen, and Norsk Hydro l■.l<•ktli'k 

K vaelstofaktieseDkali . . sKa 

(P) .Maxteil and Hidsdalo 11:1 a 

( P) Norsk H vdro- 1 li kl 1 i“lv K cai Utolaki ii - 

sciskah . . Ci.sifA* 


(P) (f ulna 11 7Ima 

(P) I'oniolo . DHa 

Maiinfucture of from air h\ o.scillator.' .•l^•^■lric 

dlsdiarge. (P; Nortlini|>. and Ajax Metal Co. .. IJoA 
Manufacture of ammonium sulphate and (P) 

Coekiiig, and Kynocli, J.td. .. .■’.''•(»a. nsor 

Maniifaeturc of coneeiif rated 

(Pldroset liom-hardv, and (.n\( 7l'.;'.\ 

(P) Norsk 11 vdro- Kli ktrisk Kvaclstoiiiktii-,eB- 

kab H17\ 

niunufneture ; Costs and flUeiencles of ... .. -g-JIti 

Afanufaciure of higtilv com-ent rated 

(P) l.eltch ' 4i;tA 

(!’) Jfaxted and Smith,. 4U9\ 

Afanufacture of lilglilv conccntiated from ummotiia. 

(P) MaxtAHi 4 iu»a 

Manufacture of nitrogi'U oxides suit able for making 
(P) Landis ami WuRhlmrii 

Manufacture of and of ofler products. (P) 

Washburn 4iriA* 

Manufacture of syntladic . Allmand ami Williams ‘gHtiR 
manufacture ; Theory of absorption towers for - . 

Partington and Parker 7 :»t 

Obtaining concentrated on an industrial scale from 

liquors In wlildi fids add is present togetlurwith 

w’atAsr, Butler 9I»ri 

Oxidation of ammonia to - — : 

(P) Jones and Parsons . , 817 a 

I.amli« 410 a 

Precipitation of from solution. (P) /entralst, f. 

wlssensch.-tech. IJnteri* 926 a 

Production of In South Afrie^i 22SR 

Kcmovlng nitrous acid and from spent nitrating 

acid. (P) Tyrcr 340a 


l*A«K 

Nitric acid- CO Hf. 

Kesolutlon of mlx(iir(*s of water and on an Industrial 

scale, Butler OOr 

Ke.solul ioit t»f tnl.xt urea of water. Bulphurle weld, and - 

on an industrial scale. Butler . . 09 r 

Towcr.x for urc In maimfucture of . <P) OawKon . . 2.V2 a 

used for nitiogivceriii manufacture; liwlliic In — -. 

While . , 7f)6A 

vajionr ; Comb user tor . (P) Hough .. .. R20 a 

Avoik--: BeiK»rt on - hy the Alkali Insja^ctor .. H17 r 
N itric aiilivili idc ; Manuladutc of — (P) Dros et 

Bomh;ud>. am! Duve 703 a 

.Niti lc i stei ;,; l)cc(iin|H>sil ion of hy Mmc. IxUVry 

and 1*1 hers ., .. 464H 

Nltiif (ixidc ; ( > cic lit o\ld;it toll of III pM'Sciiec ol water. 

Saiifourche .. . . 219 a 

Kffect ot diminution of luc^-urc on llxalion of jiitidgeii 

as hy the ri. etrie arc. Briucr and Navllle . . 814 a 

Mamitaet me ot in gas euglm-.s. (1*) (bThurdt fciPlA 

Manufaifiiic id In Intcmal-i omluisl ion cuglue.s. 

(P) In.'iwr. and Khrhardt uiid Srhmer .. .. 78 a 

Oxidation ot bv dry air. Santourclic 172A 

Nitridci ; Maiiutai t Ul't' of 

(P) l.indlilad 17!)A. OSIa. 082a* 

(Pt Miydi I . . 570 a 

N it nllc.d ion of diltcii'iil gu t 11 inaiiiiies and parts ot green 

iiiannrcs ; Kafr ot .loslii . . 783 a 

in Kurptian Mdl>. Picscotl .. .. 8:tOA 

lulbicncc ot Clop residues oii .Tosbi THk.i 

N it l it \ iiig orgaiil -uc' i l iilect ot carlioii bi-iilplililc and 

Jolui’Ui' upon - , Hnimo ,, 228 ,a 

Nitrile grouji ; Kcdiictiou ol tbe Blocli lb2il. IIHT 

Nitriles; l‘n|i:iiat joii of from qulnat o\iiis, (P) 

Mdstii, I, Ildus, 11 , Bi'iiiing., .. .. OlTiA 

Njtrlfr ni(ron< n ; Ddcrmin.itioii of in presence ot 

otler nitrogen eoiiipouuds. c,'/., In .soil cxtiiutH, 

Ptejiter and Simmci inaehi r . . , . . . . . r»(>7A 

Nitrile--; Ass|mi|.it ion ot Baiidiseb .. :i2td. .'120 a 

I u-terminat Ion ot bail'd and Simpson .. ;ird)A 

i )det miiiat ion o| small i|Uaiititlcs of alkali iodldea in 

pri M iiir ot bioiuidi's and laisaiisse K90A 

Deti-nidnal loll of sm;ill i|Uaii(lllcs of espeelally in 

.-'idled nil at Aileili.idi mid Kless .. .. t)20A 

Iron ami oxym-n as m-eessarv agents tor I lie rt'dudloii ot 
alk.di b\ auto <»\)ilisiili|c colupOiimjH, 

I’, imlisi b , . :I2(IA 

/<- Niiioacelauilldi Deeoui posit iou of to form p- 

iiit raidlluc, (P) Mitsui Ko/.mi Kabushiki Kui.sh.s .. 892 a 
N il ioben/.( im ; Ddi i iidnal loll ot • In comiiierdal nllro- 

bru/.ol-, Simpson and lom'S . . . . dJoT 

I n-e/ln;’. points ot mixt iiic.-i ol with \arlous Impurb 

ties. Slmjrson and .loms ;I2.\>T 

Pill illeid ion <•! . Simpson and .Tones ,, ;i25'r 

N it robeiizol.s ; Deti-rmlmd Ion »d nit robeii/.eiie In eom- 

nieii iai Sim|>son and .loite-i , , . . .'t25T 

Nilro-carblde-. .Sc Cvamunide.s. 

Mtroeellnlose. Kaiioii . .. .. 711 a 

Appar.'ifu- tor dnoMiimi, uasbing. and ronse\ing - 

(P) Klaek ■ .. LMV\ 

eomposlf Ion .. 1 1*) Clm kc, atid Ixasiman Ivotlak Co. .. i»78A 

from eolfoti and \iood <'< lliilose ; Comjmrihon of - - 
Hehw.'dlie and Sdulmpll .. .. 

Cotton wool and its siibst itule.s for manufacture of- - 

Srhwar/. . . . . . . . . bUjA 

Di .lrlbiit ion ot separate dell\er> ot spent nitrating adds 
aeeording to tiidr s)i. gr in dls|ilaeement. proectaj of 
making ( ^) Arnott, .. 4HSA 

Dryer toi (ID Du Pout 4 H(ia 

(ieiid iiiisatlon ol in manutaeture of cxjilosiveH. 

(I’t Blntonl an«l olhers .. .. 7!I.">A 

loanufaeture '. Bi-eoverv of waste aeids trorn , (!’) 

Voii ^ajd.^fv ., 879 a 

Aranufaelnre of solutions of for use as l.ii ((Ueia ami 

varnisbes. (I’i (iilimnir, mid Dutivjlle ami ('o. .. 916 a 

prorluets; Mamilaelui'' o| (J*) dliomsmi and 

otb-i'^ 4 H()a. 742a* 

pioduds ; Slaldllty test tm' Abiyrluifer , . W'tA 

Heeoveiv ot solvi-nt from eolloided — . (P) Nai*h, 

ami Hercules Powder Co. , . , , ;140A 

Beioveiy or Utilisation of waste ueids left iidlierJug 

im-ehaiileally to jiulped - . (P> I'miraeh .. .'lOflA 

'.ol lit tons ; KeliitloriH Iret.wecn tbe \lHeohlt.>' of - - 

ami tlie nit ration process, with special refereneo to 
woimI eellulo.-.e. beyslcHcr . . . . . . 2J4A 

I lanHioniintloiis ot . Angdl ITOSa 

\ Iseoslty as a critei lnn of siiil ability oi cellulose for 

manufacture of — . Will .. .. .. 479 a 

Horn wood puliis. Baker (MJHa 

Mtio-eoinisiunds : Detection and dcb rmlnatlon of small 

amonnts of certain organic . Elvove , . 797 a 

Mnnutaetur.j of (P) Andrews (MHa 

Muinifaeture of (J?) Holmes, and Du Tout de 

Nemours and Co. . . , . 07flA 

Manufacture of aromatic . (P) (itm ct Ifouehardy, 

and Perniche 812 a 

Prefiaratlon of nromatle isdy- . Marqueyrol ami 

liorlettc 697 a 

Pnreeti of refining e-rude aromatic — — . (P) Woodbury. 

and Du Pont dc Nemours and Co. , , , . 659 a 

Procewi for washing of . (P) Chance and E^unt* 

and others . . . . . . 442a 
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5itr(Kompouiub~-coit<. 

E«l»Uoiitbip betwaeD the eiploelve force and coustitu* 

tk)u of highly explosive . Stettbacher . . 441 a 

Sepantlon of from natural oils. (P) Dreyfus . . 852 a 

lfltio*d«Tivatlve8 of phenyl-2-napht-liylamine. Ryan and 

Drumm 741 a 

p-Nltro-dlaiophenolB. Morgan 266 t 

Nltroethylcnu. WIclund and Sakellarloa 478 a 

Nitrogen ; Apparatus for fixation of atmospheric . (P) 

island and Coleman 819 a 

Apparatus for nmking carbon dioxide and . (P) 

McCourt and others 136 a* 

Apparatus for treating carhldea with — — . (P) Stuta 901 a 

Jiuchcr (ryanlde process for fixation of — — . Posnjak 

and Merwin 178 a 

Clcan-up of by a lieatcd molybdenum filament. 

1/angmiiir 215 a 

Continuous method for dctcrmlnutlon of — - by Dumas' 

process. Dexlielmcr 481 a 

Determination of ns ammonium chloride. Vllllcra 573 a 

Determination of in coal and coke. Terrea and 

others 899 a 

Determination of distribution of in certain aceda 

anti yeast, lirewstiir and Alsberg 302 a 

Determination of in electric weld metal. Paterson 

' and Jllair 828 t 

Determination of in guncotton. Herv^ . . . . 60A 

Determination of by KJoldahl’s metliod. Vllllcra 

and Moroau-Talon 664 a 

Determination of rate of solution of utmosplieric — — 

by water. Adeney and Becker 150 a 

Determination of total including nitrie nltroizen in 

soils. Davisson and Parsons 332 a 

(llatrlbutlou in iiroteins ; Cause of and remedy for Inac- 

curaclcH in Ilausmann’s methmi for . Jodidl 

and .MoiilUin 921 A 

Electric furnaces for fixation of - — . (P) Sooft and 

Howies 409 a 

Fixation of atmosphei le : 

fP) Island and Coleman 901 a 

(Pj Pearson and Parke.s .. 718A 

(P) H locum 000 a, 940a* 

(P) Wllliums, and Nitrogen Products Co. .. 705A 

Fixation of atmospheric as cyanide. Morimoto. . 10 a 

Fixation of as a cyanogen com|K)und. (P) 

Lindquist, and Nitrogen Products Co 414 a 

fixation in Germany 189 h 

-fixing organisms ; Klfect of carbon bisulphide and 

toluene upon . Gainey 228 a 

Folln’s direct nessleriaatlon mctho<l for „ 

o( . L«ni!«troth . . . . .lu. 

Industry; Future of 

industry: (f <»•»- ' cjilC German . .. •• 

Infiu'''^ ' aud.uan . Worden .. •• •• 

,,^,.ouco of dlrninuf ion of pressure on fixation of 

as nitric oxide l)y the electric arc. Brlncr and 

Navllle 

Manufacture of-- : . 

(P) llarger, and Lever Bros ‘OOA 

(P) Shoeld, and Armour Fertiliser Works .. 13 oA 

Manufacture of a mixture of liydrogen and . (P) , 

Maxted and IMdsdale . . • . a-'iA. 403 a« : 

Manufacture of mixtures of cariMm dioxide and ol 

low oxygen wiutent. (P) Munclika .. •• vOiA 

Manufacture? of oxygen and from liquid air la a 

fractionating column. (P) " Industrlcgas " Gos. r. ^ 

Sauerstoff- u. Stlckstolf-Anlagen 

monopoly In Germany 

New method of preparing ~ — . Hal ■< • • •• 

non-amino; Dekrmlnutlon of in nroducts of 

proGdn iiydrolysis. Hiller and an Sly kc . . .. 9-»9a 

and oxygen ; >Lin\ifncture of coin{)ound3 of . (D 

Goold- Adams and others 

Possibility of obtaining nitrogenous fort lllacrs by utilising 

waste materials for fixation of by nltrogeu- 

fixtng bacteria. iJoryland 

Process for obtaining from air : 

(?) WektrlzlUltswcrk Lonra 53* a* 

(P) Sprengluft-Ges <• • • bMlA 

(?) TommasI, and Uslncs Elcctrlques do la ^ 
Lonza . . . . • • ■ ' . i ' * 3 -‘ 1 a 

Process of purifying . (P) Bacon, and Solvay 

Oo *• '• •* ** ** viiA 

Process of recovering fixed . (P) Haslup and 

Gilchrist K V 

Production of ehomically pure from atniospnenc 

air. (P) Barbot et Fils et Cie 7 ‘mA 

•yndlcate in Germany . . . . • • • • 

Toolmlcal utilisation of atmospheric by means of 

the electric fiame arc. Andrlessens . . . - JJJA 

Triaiomio . Trautz • • • • 

Use of sodium sulphato in the KJeidahl-Gunning 

method of determining . Dowell and Frlede- 

man 

works at Leuna, Germany 

Nitrogen compounds; Extracd-lon of ammonia from gases 

{rapouw, and production of . (P) Pease 104 a 

compounds; Manufacture of : 

(P) Jacobs, and Air Production Co wlA 

(P) 

compounds ; Manufact^ of —— from carbides. (P) 

compounds; Process of obt^lng from atmosj^ieclo 

idtjogen by moans of internal-oombustlon engines. 

(P) Montgomery and Royston 


' PAei 

Nitrogeo-oofnpoiuid»--coNf, 

! componods ; Proooss /or oxidising organic (P) 

I Thorssell and Lundi^n 1841 

compounds; Process of recovering from blast 

furnaces. (F) Haslup and Gilchrist .. .. 629 a 

compounds ; Synthetic in Germany . . . . 851R 

compounds ; War-time production of in Germany. 

Bueb 2191 

oxides ; Manufacture of : 

(P) Goold- Adams and others 499 a 

(?) Maxted and Rldsdale . . 252 a, 413a 

oxides; Manufacture of from atmospheric air. 

(P) Du Pont, and Delaware Chemical Engineering 

' Co 681 a 

; oxides; Oxidation of ammonia to . (P) Jones 

I and Parsons 817 a 

oxides suitable for making nitric acid ; Manufacture of 

— . (P) Landis and Washburn 286 a 

; peroxide explosives. Kast and Gilnther . . . . 603 a 

’ peroxide ; Manufacture of liquid . (P) Bousfleld, 

and Nobel’s Explosives (Jo 763 a 

I Nitrogen Products Committee ; Report of 294 r 

Nitrogenous fertilisers. under Fertilisers, 
manures. See under Manures, 
organic substancos ; Action of manganese dioxide on 

with a view to use of this dioxide as a ter- 

tlilscr. Looncini and Fieri 19U 

Nitroglycerin explosives ; Determination of stability of 

— . Will 926 a 

Manufacture of . (P) Baxter 442 a 

manufacture ; Iodine in nitric acid and sodium nitrate 

used in . White 795 a 

powders ; .Stability test for — Mayrhofer . . . . 603 a 

Heparation of from waste acids. Szaifka . . 926 a 

Nitroglycerins ; Absorption spectra of . Uepworth 659 a 

’ Nitroglycols an explosive.s, (P) Barab, and Hercules Powder 

I Co 604 a 

Nitro groups ; Estimation of in organic compounds 

by means of stannous chloride. Druce . . . . 247 a 

I Nltro-halogen compounds ; Manufacture of aromatic . 

(P) Ellis 456 a* 

! Nltrollm. See Calcium cyanamido, crude. 

Nitronaplithaleue : Manufacture of . (P) Barnett .. 893A 

Nltropheuois ; Manufacture of . (?) Macdonald and 

(^divert 4()6 a, 40(Ia, 893 a* 

Manufacture of — — from amlno-compuunda by me'cs 
of ^r/^DatiA and Varraa . . .. 495 a 

.■Mability of various . Hlushelwood .. .. 892 a 

Nltr 080 -/J-uapl»Uu)l ; Determination of . Nlcolardot 

and Vail l-Douau •• 

Nltrosopheiiylhydroxylainlno-ammonlum ; Preparation of 

Marvel and Kamm •• ^3 za 

Nltrostaich cxplo.dve. ( 1 *) Waller, and Independent Non- 

Freezing Powder Co 

p-Nitrotoluene-o-aulpliouic acid; Manufacture of . 

(P) Hlntlkka 248 a 

m-Nltro-p-toluidlne Uod. See un/er Azo dyestuffs. 

' Nltrotrlplionvlmethancs and related compounds; Absorp- 
tion and constitution of coloured alkali salta of 

. Hantzsch and Hein *y5A 

; Nitrous acid ; Decomposition of . Knox and Held . . 106T 

1 Determination of . Laird and Simpson . . . . 350A 

luUuonco of tluoridcs on oxidlmetrlc determination 

uf . Bclluccl "u* 

llemoving nitric acid and from spent nitrating 

i acid. (P) Tyror •• 

i Nitrous fumes ; Detennlnatlon of in mine air. Toombs 267 a 

: gases ; Manufacture of concentrated — - : 

1 (P) Halvorsen, and Norsk Hydro- Eleklrisk 

Kvaclstofaktleselskab.. 

I (P) Jensen, and Norsk Hydro-Eloktrlsk Kvael- 

stofaktleselskab .. .. •• •• 285 a 

gases ; Method for analysis of and its application 

! to study of towers for absorption of such gases. 

Goake and Squire 

Nitrous oxide; Purification of . (?) Warner, and 

Lakeside Hospital 

Nitrous vapours: Constitution of . Jolibols and 

Sanfourche 

' Nltroxylsulphurlc acid ; Handling- — 

^ Norsk Hydro-Eloktrlsk Kvaelstofaktieselskab . . 945 a 

Nodullslng flotation concentrates in a rotary kiln with 

powdered coal. Draper 

Non-conducting mat.erlal ; Manufacture of (?) 

Illemann and Montgomerie loA 

Non-ferrous mining industry 310a 

Norway; Acetaldehyde production in WJ 

Chemical industries in 

Chemical works at Knarrevlk 

End of copper scarcity In 

Exports of chemicals from 

Kaolin deposits In . . . , . • . ^ • • ,• 

Resources and Industries of the Chrlstlansand DlsUlct 

Salt production In 

Sugar consumption In 

Sulphur sltuatfon In « Jg 

Supplkt ol lortUfaerf to 

Nova Beotia; Induilrlal development! In 
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iToadoos or like mAtoriol for lue ia war operatioiu. (P) 
HIU • • • 1 . . . . . . 

Kodoio Mid ; Optically inaotlva salt of . Feulgoa . . 

Kodtelo aetda ; Pyrrols reaction of true . Fcolgen . . 

NnoMB content of yeast ; Determination of . Ltibsen 

metabolism; Experimental studies on -- — . Thann- 

hausor and DorfmttUer 

Nncleoilde; Brucine salt of a new . .loiics .. 

Nueleotkles; Cleavage of by means ojf hot jderic acid 

solution. Thannhaiiser and Dorfmtiller . . 

Nutrition ; IlOle of antiscorbutic factor In , Drummond 

Edlo of fat-soluble vltarnino in and Its inilacaco 

on fat metabolism. Drummond 

Nutritive factors in plant tissues. Osborne aiul Mendel . . 
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4431 

4771 

2321 

871 

.30.31 

8431 * 

3031 

4351 

4351 
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Oats ; Acidity of sulpluirod and unsulphuivd . Blrckncr O.'iUi 

Solubility of various phosphates and tbelr utilisation 

ty . PfeiiTcr and others 837 a 

Obituary : 

Drowu, .\. .T 278R 

Ilrtinner, Sir J. .. 277 r 

Crookes, W l4flH 

Fairley, T Ortu 

Fischer, K 322 k 

(ireenwo(Ml, 11. .. 44.5 r 

llarcourt, A. O. Vciiiun 34 IR 

llaylelj?]!, lx)rd 2.57 ii 

Redwood, D. , . .. .. 21lR 

Unuiey, J. C 4O0 r 

Ochro, yellow ; Furnace for roasting . (1*) (Joldtliorpe 

and others 3;jni 

Odorous principles of i^lants ; Distril'iition and chararters 

of some of tbo . Power 337 \ 

Odour; Relationship i»ctwecn chemifol constitution and 

. Durrans 470.4 

Odours; Use of for Industrial piu[»oses. Allison and 

Kats 3351 

Oenothera hiennu ; Fatty oil from seeds of - lleldu.Hrhka 

and Lilft 3201 

Offal; Manufacture of a waterproof material with pro- 
l)ertles similar to those of raw silk fabrics fr«.m 

animal . (P) 8«ihin1dt 4001 

Extraction of fats, oils, and othoj grea.ses from house 

, (P) (’ohwell Corporation 8714* 

Oil-bearing seeds ; Proteolytic enzymes of - Feniftndez ;120 a 
- burning apparatus, (P) Habcock ami Wilcox Co. .. 54 

-C/«ke presses. (P) Barton .. .. Hii 

•cakes; Machines for forming - (P) Davidson .. 22t5A 

-cakes ; Prices of 4H0 r 

Oil and Colour Chemists AHsoolatlon 2rt7R, .31»4 k 

Oil companies; ProposfHl purchase of S<-oltl.sIi by 

Anglo-Perslan Oil Co., J.td 277 r 

compositions; Fireproof . (P) Kmbardt, and Du 

Pont de Nemours and Co, ,. .. .. .. 8.34 a 

compositions; Manufacture of , (P) Boclirliiger IH«a 

concession in Alberta . . . . • • 44 r 

content of oil-seeds ; Determination of Biazzo 1.51 a 

. See under Oils, Hydrocarbon. 

Device for separating or trapping water <ontalned in 

Immlstdble with it. (P) Iciich 1<17 a 

emulsions; Process of separating (P) Brown and 

White 

emulsions; Separation of u<!Mcous . Mosckkl 

and Kllng • • • • *1854 

emulsions; Separation of water from heavy . 

(p) McKibben 403 a 

expressing presses and analogous apparatus; Press- 

plate for . ( P) French . . . . . • 832 a 

filters. (P) Roots and others 522 a* 

fuel. See under Fuel. 

•gas. See under Oas. 

industry at Esblerg, Denmark 311tt 

industry; Scottish .. 14 He 

-posies; Conversion of water-pastos into by 

chemical and mcchanU»l action. (P) Fletcher 187 a, 917a* 

preparation; Edible . (P) Dunham .. 61U 

preparation; Medicinal . (P) Dunham .. .. 611 a 

-proof paper containers; Manufacture of . (P) 

Ellis «78 a 

refineries in Canada 

-seed crushing industry. Pearson 478 r 

-seed products; Exports of vegetable from 

mandatory areas 440 r 

-seed products : Vegetable 419 r 

•seeds ; Ornthlng in Bombay Presidency . . 436R 

•seeds ; Determination of oil In . Biazzo . . 161 a 

shale. See under Shale. 

-stills: 

(?) Ashwortli 4541 

(?) Swan, and Swan Process DU Co «7 a 

sUUs ; Method of operating and removing coke 

therefronu (P) Buerger, and Atlantic Kefinlng Co. 493 a 

op, .. ^ .. W61 


Oil Mills Trade Association in Germany . . ifiSA 

Oils ; Amounta of Iron, silka, and aluoiina lu • Don* 

nermann . . . . . . . . . , 729a 

Apparatns for deh^ratlng . (P) McNear tod 

Bowles, Jun . . . . • • 

Apparatus for deodorising and hardening (F) 

Schlossstein 877a 

Apparatus for distilling . (P) Plette . . . . 884a 

Api>arAtus for distilling the lQwe^boiIing coiistituenta 

from ' — . (P) Whittaker 78fla 

Api^aratus for expressing from seeds, nuts, and, 

other oU-i)earing materials, and for compressing the 
resldu uni into solid form. (P) direr .. .. 81a 

Apiwatus for extracting aromatic from crude oil. 

(P) Ruff, and By- I*roducts Manufacturing Co. 0411 

Ai'imratua for oxtmctliig from garbage. (?) 

I'kigerton 208a 

Apparatus for extraction of from materials yielding 

tlio samo : 

(?) De lUeilt .. 4«7A 

(P) Simon and others 241a 

Apparatus for extracting and rellulng from shale. 

(P) Erickson, nnd Rainbow l*etroleum Products Co. 88 A 

Apparatus for hydrogenating : 

(P) l.am‘ 262a, 680a* 

(P) Martin . . C46a 

Api».'iratuH for recovering from oil-shale and o(,her 

carbonaceous materials. (F) Wallace, and Wallace 
Coke, Dll. and Hy-PnKlucts Co. . , . . 68 a 

A itparatus for recovering waslo — . (P) lAmgsdon .. 814a* 

Apparatus for separating from water. (P) 

Catrtitbers and Co,, and otlicrs .. .. 038a* 

ApimraDjs for separating - from water and other 

itnpnrltl<‘s. (P) lyongsdoii 314 a* 

CiitalystH for hydrogenallng -. (P) deliwarcman, 

and Kell(>gK I’rmlncts, Jnc. 46 a 

Clarifying . ( P) Mnnro, and Rellners Engineering 

and Hupply Co. .. 81 a 

C/omplete removal of acidity from . (P) Fremersy 781 a 

(kmservatlon of - J)uinas , . . . . . . , 484K 

Doterininaf ion of ncetyl value of . Carcario .. 687 a 

Determination of water In . Philip .. .. 980A 

Dlrtlllilng — fioiii coni and the like. (P) M'ise . . :)64 a 

einulslon- : TrcMtiuent of -- (P) Rogers, and 

.Standard Oil Co, . . . , . . . . . . 403 a 

Extra* t Ion of -- - frotn ecllulosp, wood pulp, and paper 

ptilp. (J‘) Prune 357 a 

lAtriictUm of frtnn garhage, house olfaD, and 

other refuse eiudafnlug water. (P) (k)bwell Cor- 
poration . . 87ii* 

i;.xtrH< tlon of leiitln'r stullliig • - from satid. Velich 

and Hunt 835 a 

Extraction of from vegetoMe secxls and nuts. (P) 

l>own« and others .. .. .. .. 877 a 

Filtering tanks for separating ■ -- from water. (P) 

'Pen Wlnkol .. 461 a* 

FockI value of synthetle with mannitol in place of 

glycerol. Halliburton and other# 952 a 

Fuel (P) Tkkor 71la, « 66 a 

fuel-; CalorMIc values of various . Hllpert .. 523 a 

fuel- : Manufa<*ture of from crude oil, (P) 

i'lnker . . . . . . . • • • 62lA 

H.anlenotl . See under Oils, Fatty. 

Hardening (P) I'-IIIh 296a 

Heating tiy eleelrlcliy for distillation, etc. (?) 

Alcxaiuicr and others 687 a 

11 ydranllr presses for extraction of . (P) Hoc. Anon. 

t sines do Keukolaere .. .. .. 968a 

hydrogcnaiwl ; tkunposltlon containing . (?) 

Kills ..a 161 a* 

hydrogenated; Product cxmtalnlng . (P) Ellis.. 161A* 

li'ydrogenated : Hwof a# food#. Borda#., .. 787 a 

Hydrogenation of . (?) Maxied .. .. 780 a* 

Hydrolysing Into glyc.erin and fatty acids. (?) 

Happach, and HudfoMt und (’o 427 a 

Industry of . — —• in Italy .. .. •. 360R 

Lubricating •. See under I.ubr fritting. 

Manufacture of a dar 8 i)lo conUct materiel for hydro- 
genating . (?) Bremen-Beslghehner Doliabrl- 

ken ■ . • • • • . . 014 a 

Manufacture of gas from . (P) Ansaldo A Co. . . 666 A 

Manufacture of now typos of thickened -. ( P) Singer 

and Xantorowlcz 916 a 

Manufacture of nickel formate catalyst for hydrogena- 
tion of . (?) Ellia 878a 

Mineral . See under Oils, Hydrocarbon. 

Negative cutulyet# In hydrogenation of , Ueno.. 80 a 

Obtaining from ihalo. ( P) Shrevea . . . . 868 a 

OxygenaUon and polymerisation of . (P) Blogg 

8 lA, 181a* 

Production of from cannel coal and allied mlneials 160lt 

Production of from mineral iourcea. Perkin . . 4(Ma 

Purlfylng^^^^^^^ and MUea 248a 

(?) Miller, and Ouif Refining Co 6 ? 4a 

Purifying and vaporising . (?) Wlrtz . . . . 882 a 

Recovery of carixm from waste product from eracklng 

. (?) Pike . . 67 a* 

Refining j„n 01,4 gbarplee specialty Co. .. 804 a 

(?) Forward .. .. 867 a* 

Uemoval of lalptmr from — (P) Forwood and 

EeaaovSS toporlMM iMBk (F) ilfktiSiP ** 

OnDOM A.'O. . . .. ,, 882a 

L' 
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0®t— aoffi, #101 

Jwrttkwi of nHto-oompoaodf from nituni (P) 

> DMffui .. 852 a 

of from roJid Mty miferiib. (F) 

Sohiick, md 8aperior OJl ind ProceM Co S78a* 

8^flitor ind cleaner for . (?) Packer . . . . Slu* 

Sttlplionlc add sludge for BplfUI]i« . (P) Divine, 

" and Twitchall Process Oo 068i 

Treatment of petroleum and like . (P) Wynne . . 6671 

Veloolty of hydrogenation of . Ueno . . . . 2U 

Vlaeoalty of . OeiaohlAger 213 a 

Vlaooelty of various colonial . Helm . , i80a 

Oils, Essential ; 

Amrpha frutima oil. Shlnosakl and TIoshIno . . 27 a 

Bay oil in Rfoutserrat. Watts 788 a 

Classla oil ; Constituents of . Dodge . . . . 65 a 

CAryson/Aemwwi wian7»notM»i oil. Shlnosakl . . 877 a 

Citronella oil ; Determination of geranlol content 

of . De Jong 282 a 

Effect of projected ban on alcohol on Industry of in 

U.S.A 229R 

Eucalyptus oil : Detonnlnatlon of eucalyptol in . 

Bennett and Satamon 730 a 

EtUHUvfim crebra oil. Ghose 478 a 

Eveatuptui tereticomit oil. Ghose 478 a 

Geranium oils; Japanese . Funikawa .. .. B.Wa 

Hlmeshlao (Motla aromrrata) oil. Furukawa . . . . 877 a 

Industry of In Italy 217 r 

Jaminum od^traligsimum flower oil. Tsuchlhashi and i 

Tasakl 117 a 

Juninenit procera oil from plants grown at N'airobl, 

British East Africa. MacGulloch 864T ! 

Ijivender oil; Ethyl esters as adulterants of . ! 

Halaraon .'iSSA 

Peppermint oil ; Chinese . Shlnosakl .. 877 a i 

, Peppermint oil market In Japan 404a i 

„ Peppermint'llke . Else 96.3 a ! 

Perilla oil. Gattefoas^ 653 a f 

Pine needle oil ; Constitution of .Swedish . ‘ 

Kkecrantz 844 a 

Pinui Thwihen/ii oil. Shlnosakl . . 2lA, 877 a 

Production of in India 80f>R 

Spearmint oil from South Africa 143 r 

Swltserfand’s trade In iwfumery and 194 r 

yainashlso (Afos/fl jfljwniort) oil. Koshino .. .. 877 a 


. noi 

Umeed oU; Tfeitatiuit of residtiRl fatty loidi ftdni 
— • and otUisliig same aa oil or for paint or for 
oxidatloa for manufacture of linoleum and liia 

producte. fP) Witter 187 a 

Mal» oU ; Pnx^ of treating . (P) Barton , . d48A 

Maaihot seed oils. Grlmme 831 a 

Marine animal oils in paints and varnishea. Gardner 888a 

Mgongo nut oil 

Olive oU crop in Spain 171ii 

Olive oil ; Hydrogenation of anhydrous and ordinary 

. Moore 828? 

Olive oil situation In Italy 446 r 

Orange seed oils. Kobayashl 294 a 

Palm kernel oil ; Estimation of butter fat. coconut 

oil, and and their mixtures. Bllchfeldt , . 150? 

Palm kernel oil ; Iodine value (Wijs) of . j£])it 


and Hall 

Palm oil ; Determination of acidity of - 

Ouillot 

Palm oil ; Neutral . Ammann 

Para rubber seed oil 

Para rubber seed oil, Dul)O80 . . 


128T. 160R 
Vizcrn and 

. . 877a 
. , 166r 
. . 880R 
. . 544A 


WIs. Fatty: 

AhuritM trispfrm oil. Gardner 052 a 

A morpArt fru/icoM seed oil. Nakatogawa .. .. 21 a 

Araohis oil. Sohlue and Maxwell 871 a 

Araonls oil; Hydrc^onation of . Heim and 

others 426 a 

Beech kernel oil Vaubel 729 a 

Beneflng oil, a substitute tor linseed oil . . . . 426 a 

Blubber type oils and their applications in paints and 

varnishes. Gardner 95.3 a 

Oandleout oil. liesplnasse 687 a 

Castor oil ; Abnormal sample of . Atkins . . ti87A 

Castor oil for aircraft engines 20 r 

Castor oil ; Manufacture of medicinal . (P) Dave 925 a 

Castor oil production in Spain 126 r 

Castor oil ; Treatment of for use as lubricant. 

(PI Huxley 539 a 

Ceratotheea tsstamoiiet oil. Bolton . . 207 r, 588a 

Change of refractive indlcep of with tem[)eratur6. 

‘ Wright 392 t, 413r 

Changes In upon storage. Gardner . , . . 912 a 

Chaulmoogra oil ; Acidity of . Oofman . . . . 781 a 

Coconut oil ; Determination of acidity of . Vlzero 

and OuUIot 377 a 

Coconut oil ; Estimation of but^r fat, palm kernel oil, 

and and their mixtures. Bllchfeldt.. .. 150 t 

Coconut oU ; F.xi>ort« of from Netherlands East 

Indies ' 290 r 

Coconut oil ; Eeflning' . (P) lUley, and Clark, Mac- 

Mullen. and Riley 058 a 

Cod liver oil from Newfoundland 108 r 

^tonsaed oil extraction 376 r 

Cottonseed oil; Extraction of , (P) Phillips 


Dogwood oil. Nonnann 

Drying oils ; Effect of moisture on . Gardner . . 

Drying oils ; Manufacture of from fatty adds of 

linseed oil, other drying oils or serai-drying oils. 


(P) Phillips 

21a, .506a* 
. . 426a 
Gardner . . 832a 


(P) Boehm, Ltd., and Uelhl 
Edible oils ; Means for Imparting a deflnite flavour and 

aroma to . (P) he Bruyn 116 a 

Edible oils; Production and refining of . Flockton 18 la 

Evening primrose seed oil. Uelduschka and Lflft . . 420 a 

Fenugreek oil. Wunschendorff 58 Sa 

Hardened oils ; Analysis of . Grlin . . . . 729 a 

Hydrogenation of . (P) Ellis 644 a 

Lettuce oil; Egvptlan . Orlftlths-Jones .. 226 a 

Linseed oil ; British-frown . 65R 

linseed oil ; Deteetlon of soya bean oil In . . . 437 r 

Linseed oil; Effect of e.xp06ure on raw . Sheppard 688 a 

Linseed oU ; Effect of heating under pressure and 

its bearing on '* lltho oils.’* Coffey 472R 

Linseed oil; Manufacture of drying oils from fatty 

of . (P) Boehm. Ltd., and R^i . * 263 a 

linseed off; Polymerised and oxkUaed . 

and Woodmaniey 611.101? 

Linseed oH ; Sfla of to Germany.. 2121, 2?2i 

linseed off soMImi^ for paints, vanlshea. Enoleitm. 
and Urn Kmutfa^ 

and Co., and .. .. .. . . UU 


Para rubber seed oil; Commercial possibilities of 

. Eaton *7291 

Plum kerne! oil, Gtz 605 a 

Prune kernel oil. Fordyce and Torrance . . 426 a 

Ray liver oil. Tsujimoto 109 a 

Rlre bran; OU from . Weinhagen ., 81 a 

Safflower oil as a drying oil. Mann and Kanltkar . . 86? 

Salmon off ; Determiimiion of hexabromlde and iodine 

values of as a moans of Identifying the sfiecles 

of canned salmon. Bailey and Johnson . . .. 61 a 

SesamS oil ; Purification of Indian , Rai and 

Dunnicliff 99 a 

Sesamfi oil ; Refining of . Schaefer . . 605 a 

Shark liver oil. Tsujimoto 109 a 

Soya bean oil ; A deposit lu refined . liiightmau 

102r. 120? 

Soya bean oil ; Detection of - - - in linseed oil . . . . 437 r 

Soya bean oil; Driers for . Gardner .. 838 a 

Stone-fruit kernel oils Alpors 729 a 

Sulphonated oils ; Analysis of 871 a 

Sulphonated oils ; InU^rpretatlon of analyses of . 

Bumcke 831 a 

Sulphonated oils; Tanning with . (P) Rblim .. 189 a 

Tomato seed oil ; American . Jauiioson and Bailey 781 A 

Tsubakl oil from the Seven Islands of Izu. Nakatogawa 

and Kobayashl 871 a 

Tung oil : Treating and coating or impregnating 

articles therewith. (!’) Baekeland, ana General 

Bakellto Co 780 a 

Vngnadia speciona seed oil. C'hoel and Penfoltl . . 74? 

Vegetable oil industry In Brazil 40 r 

Vegetable oil industry in British Columbia . . . . 68 r 

Vegetable oil Industry In Japan 45 r 

Vegetable oil production In Southern France . . . . 81lR 

Vegetable oils ; Modification of composition of 

with special reference to increasing unsaturntlon. 

White 688 a 

Vegetable oils ; Oxygenation and iKtlymcrlsatlon of 

. (P) Blogg 8lA. 16U* 

Vegetable oils ; I’roeess of treating . (P) Barton 646 a 

Vegetable oils ; Production of in India . . . . 806R 

Vegj tablo oils ; Refining . (P) Riley, and Clark, 

MacMulIon, and Riley 959 a 

Viscosity of . Heim 186 a 

Oils. Hydrocarbon ; 

Apparatus for vaporisation and distillation of . 

(P) lluraason and Parker 279 a 

Apparatus for vaporising. (P) Forward . . , . 6 a 

Cracking . (P) Gasoline Corporation, and Green- 

street 852 a 

Crude oU; Apparatus for extracting aromatic oUs 
from . (P) Ruff, and By-Products Manu- 
facturing Co 941 a 

Crude oU ; DlstUlation of . (P) Von Qroellng. 

and Atlas Process Co 454 a 

Crude oil ; Distillation test on . Philip . . . . 939 a 

Crude-oll residuum ; Method and apparatus for coking 

. (P) Murray and Ricketts 279 a 

Crude-oll separator. (P) I/awronce and others . . 810 a 

Crude-oll stlUs. (P) Murray 464 a 

Ump oils ; Determination of olefines in . Tausz 

and Wolf 889 a 

IJght oil from coke-oven gas ; Washing . Sohrelber 126 a 

Mineral oil distillates ; Conversion of viscous - — 
into less viscous hydrocarbons of about the same 
siHJclflc gravity. (P) AUgom. Ges. flir Chem. Ind. 6 a 

Mineral oil emulsions ; Separation of — — (P) 

MeKibben 40SA 


Mineral oil industry in Japan 

Mineral oil products ; Utilisation of naphtlienlc acl^ 

from certain . Kolbe 

Mineral oU sludge product ; Manufacture of a sul- 

phonated . (P) Divine.. 

Mineral oil stills; Ap^atus for removing depotiU 

from . (P) Thompson, and ShcU Co. of 

California 

Mineral oil sulphonlc acid ; Manufacture of — (P) 
Divlna, aim Twttobell Process Co. , . .. ,« 

Mineral off; Syiihetlo . .. ,, .. *. 

Mlmifi! fit? fa TawnmlR .. .. .. 

Xliiecal 1^: Yield cd (torn oettalff kqr-fiiito 

eoals (fhukeK. Itttqgwoitb .. .. 



axmma uoffix 


I«8 


viiOB 

AppMrtwfotdIrtUlliig . a54A 

• <P) Leeto 862 a 

Hlmnl oili : Oo&temtSon of , Daman . . . . 434R 

Mioermlcrfls; CkmvonlonofvtoooaB Into lew viKyius 

bydroearbo&a of about the same speclflo gravity 
(P) AUgem. G«a. fttr Chcm. Ind. .. . f. 6 a 

Mineral oils ; Destruction and avoldanc'e of emulsions 

of . Koetachau ,, oija 

Mineral oils; Determination of very small quantities 

of water in . Philip 28 r 

Mineral oils ; Determination of tar value of 

Kxammer 

Mineral oils ; laboratory tests on . Philip 398R. 939 a 

Mineral oils ; MaDufacture of . (P) Carper .. f.2lA 

Mineral oils ; Manufacture of from potroliMim. (P) 

Thomsen . . . . . . . . 4()3 a 

Mineral oils ; Mixing apparatus for reflniug - — with 

acid. (P) liogaerte 454 a* 

Mineral oils ; Preparation of solvents for nihixr ami 

animal fats from . (P) t’urper and TuJIoch 279 a 

Mineral oils ; Process of craeklng lu*avy — (P) 

Ellis, and Surface Combustion. Inc. ‘ , , 31 Ca* 

Mineral oils ; Process of obtaining sulpho-ac kis from . 

(P) Uappach, and Sudfeldt imd Vo 404a 

Mineral oils ; I'rowas of treating r 

(P) Creenstreet, and Gasoline CoriK)ration . . 404 a 

(P) Philip IOOa* 

ADueral oils ; I’rod notion of light from licavler 

oils. (P) Maxim .r,(i7A 

Mineral oils ; Puriflratlon of waste . (P) lUalland 755 a 

Mineral oils ; Iteflulng . (P) Miller . . . . «74 a 

Mineral oils ; Soap conteut, of rclluod . Marcusson 453 a 

Process of transforming heavy Into lighter oils. 

(P) Cross 404 a* 

Itoumanlan Navy fuel oil ; Suitability of as 

burning oil. Von VValther .. .. .. 351 a 

i'rcatnicnt of : 

(P) Prownlee O-iiA 

(P) Dubbs, and Cnlveital Oil Pnxluds Co. Of 1 a 

(P) Johnson and SncKlgDisg ♦;7 a 

(P) Truraldc, and Shell to. of (California .. 41 >Ia 

IVeatnient of for preni action of lower boiling 

hydrocarbons. (P) Itobertson and others .. 279 a 

OlJy materials ; Process of purifying . (P) Superior 

Oil and Proco-ss Co., and Sclmck 4»1 a* 

Olticlca fat. Orimme 045 a 

Oleander loaves ; Amount of sulwtances in havina a 

dlgitalis-llko action, and the manner of their 

natural oeeurreuce. Straub 27 a 

Oiofines ; Determination of iii jtetrol and lump oils. 

Tauss and Wolf 880 a 

Oleic acid ; Ifctermlnatlon of Iso-oleic acid, stearic acid, 

and In a mixture. Moore 3221 

Formation of solid iso-oleic acids by bydn>gcnatIon of 

ordinary liquid . Moore , . , . . . 8201 

Manufacture of the Isobutyl ester of , (P) Preis- 

work 20 Sa 

Preparation of pure . Afooie 322 t 

Oleum. See Sulphuric add. fuming. 

Olibanum ; Turj>entine. resin, and guiu from . . . 85n 

Olive oil. See under Oils, Fatty. 

Ontario; Detailed report on trade of fur 19J8. Field 2 ;j 2 r 

Mineral production of in 1918 I24 r 

Opacimeter for bacterial estimations. Lambert and others 444 a 

Opium analysis. Doit 90 a 

Behaviour of raeconlc acid in estimaiion of niori»hlne 

Iq , llclduschka und Faui 737 a 

cultivation In China 441 R 

Destruction of by Chinese (Jovcinini nt . . . . 4(iM 

Determination of morphine In Indian - , Jlakshit 

and D’Costa 2 u7r, 870a 

Determination of morphine in and In mixtures 

containing opium. TIngJo 1 I«a 

Manufacture of solutions of the total alkaloids of 

. (P) Stephan 28 a 

Salta of porphyroxlnc, an alkaloid from Indian - - . 

Bakahit 9UR 

Use of ethyl acetate In determination of morphine in 

. Von Friedrichs 197 a 

Optical Instruments ; Balsam problem In . French 29 a 

Optlcally-Rcilvo constituents of bitumen ; Concentration 

of by moans of ozone. Tausz . . 4()2 a 

Orange seeds ; Fatty oils of . Kobayashl , , . . 294 a 

Orchids; Application of biochemical method ta study 

of several species of indigenous . Bourn uelot 

and Bikiel 337 a 

Ore briquettes ; Manufacture of burnt . (P) Bararm , . 950 a 

concentrate fines, slimes, dost, and the like ; Process 

of treating . (P) Recce 908 a 

concentrates ; NOdulising floUtlon In a rotary kiln 

with powdered com. Draper 686 a 

concentrates: Process of treating , (P) Cool- 

bat^ and Bead . . . . 828 a 

pulp ; De\ice lor aeration and emublflcatlon of 

for dotation . (?) Taylor . . 428 a 

palp : Ffooess for aerating . (P)Kollbeffaiidottier8 28) a 

Magnetic — 

(l^Doiiaeniiiarckhatt» oteiad^ a. 

. Kobtanwerke .. 642a 

m gfdwW .. y 642A 

(F) Bowaad. and Hew ep. , . 606a 


Ores; AgglomeraMon of dnel^fvlded 
kites. (P) Btahlwerk 


mu 


4«8a 


te rotefjr 

ark Yhyssan A.‘G, , . 

Apivaratus ftw ooncentrattttg : 

(I‘) Ferguson .. .. .. .. 788 a 

(P)Wolf.. .. 644 a* 

Appamtus for concentration of by dotathte. 

(?) Hteersla Sepimlion, Ltd., and Mlmurals depara* 
tion and Do ^vay's Processes Australia 

prleUry. Ltd , , . , 46 a 

Apimratus for electrically treating . (P) ComwaU fiOdA 

Apparatus for rwluclng (?) Mafitteaald and 

(;iafiiu, jun .. 

•Apparatus for roasting or dr>lag — (P) Motear 

Chlorldlsing roasting of . (?) Kupforhtittc 

Kitel lilclu'r u. t>). .. .. .. ,, 

clayey; Apparatus for clearing — . (P) Ooltra and 

oli«>rs 

clayey ; I'roc<>B« of cic/vnin.' — . (P) floltra and 

otherfi 

C’omjwrlson of resulU in ermeout ration of . KdAcr 

or ('oncentratcH ; Iluastiug — . (P) Taintoii 

(Vmrentialion of ; 

(?) (Iiaui-e 

(P) Jautioy and Nokes . . .. .. 19 a 

(?) 8<H)tt * ,. 729A* 

(?) Wiser, and Chino Copi)«r Vo 147a 

Concentration of by fiotatiou. (1‘) llernadthaler 

ting. Eisenlndustrle A.-U IfiA 

Concentration of galena and blende by flotation. 

(?) Edser and otiiers 

Conical tube-mllis for grinding . (P) Hardtege 

eoutaiiiiug ferric salts ; Method of loachiug sulphide 

. (!’) llobaor 8t. Stefan Uewerksoiiaft 

Difierontla) flotation concentration of sulphide 

and of raw ore products. (P) Freeman .. 

Dressing . (P) Appelqvlst and Tyden .. 

Klectrle-fiiruace apparatus for treatment of . (P) 

lieohenbioikner. and SouUieru Eledtro-Ohemioal 
('o. 

Extracting values from . (P) llaslup and Peacock 

Flotation of . Ruth, Jun 

Furnaces for drying, calcining, and sintering powderM 

. (P) Senumaoher 

Furnacert for roasting : 

(P) (lol(lthorf>e and others S80a 

(P) Martin and Richards fl27A 

Kilns for treating . (P) Winknimao and Buolimano 96lA 

Machine for grinding . (P) Park 8716 

magnetic; Apparatus for treatment of . (p) 

Davis 

Magnetic waslier for . (P) Davis 

Mechanical dressing of . Dreves 

Muffle for roosting sulphurous — - . (P) Hommel .. 

Muffle for treatment of . (P) Beam, and Amoriean 

Continuous Retort Vo. 

New Elmore |>roces8 for separation of mlx^ 

sulphide 

Recovery of metals from - — : 

(P) Oahl 

(P) Larson, and Bunker Hill and Bulllvau 
Mliflrig and Concentration Co. 

Recovery of values, r.ff., graphite, from . (?) 

Arxingor 

Reduction of — - : 

(P) Dias de Barros 

(P) Foss, and Foss International Ore 

iteductton Co 728 a 

(P) Jones, and New Metals Process Co. 184 a 

(P) 7x)ngyoar afd others 184A 

Regenerative furnace or oven for smelting . (P) 

Brooks fi4lA 

Roasting . (P) Ingiiam 70 a 

Roasting and sintering . (P) KlriiV . . . . 868 a 

Roasting sulphide . (F) Malsch and others . . 641 a 

Bod mills for crushing . (P) Lund lA 

salt-bearing; Apparatus for obtaining salts from 

. (P) Darling, and Du Pont de Nemours and 

Co •• ,. 76 a 

Beparatiou of : 

(P) Moxham 878 a 

(P) Towne and otiiers 8^A 

Separation of mixed . (P) Williams, and Minerals 

Separation North American Oorp 468A* 

Separation of oxides of iron and other metals occurring 

In . (P) Adell 060 a 

sillcious ; Method of treating . (P) Wigton . . 688 a 

Sintering : 

(P) Oayley 108 a* 

(?) Richards, and American Smelting and 

Refining Co 298 a 

Sintering fine la rotary tube fttmaces. (P) 

Stanlwerk Thyssen A.-G 298 a 

Smelting . (P) Gray 70A 

Smelting and melting metals In electric fnmaoes. 

(P) Wright and Wrlgnt 87lA 

Sulphatislng . (P) Aarts and Aarts .. .. 887A 

Sulphidation and flotation of . (P) Baoon, 

Metals Recovery Co . . 718 a 

sulphide: Treatmentof — -forrecovery of tbesalplivr 
eonl^ wltli the metal, (?) HorsMAktteimMteh 
for Blektrokem. Isd. . . .. .. .. 869 a 

Theory efflSiitksk meUUTSr mmietlMi of -■ 

inUowi .. .. 


642a* 

372a 

9i0A 

18 iA , 

467a 

182a 

648a 

764A 


78A 

440a 


428a 


468a 

468a 


462A 

261a 

eaoA 

428A 


184a 

900A 

68U 

878a 

428a 

2988 

29U 

60a 

S78A 

770A 
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tictifaif fiiM . (F) KeAfee, and Dorr Co. . . 58U 

Xifitmeittof : ^ ^ 

(P) Coolbaugh and R«ad SMa 

Wwillli ^ .. .• .. 780 a 

Traatment of ouprlforou* — (P) Irving . . . . 874 a 

Traatmant of — > by eJaotroohamlca) reduction. 

(P) Hanrloi 109a* 

Traa&ent of by flotation. (P) Appelqviet and 

Tyd^n 373A, 878a 

Treatment of In reverberatory furnacea. (P) 

Careon •• 874a 

Value of sulphur In with special reference to blende- 

roasting contracts. Paul 18 a 

Wet separators for treatment of . (P) Draper . . 348a 


Organic bases ; Tungstic and molyMlc complexes as pre- 

clpltants of . Ougllalmelll 438 a | 

chemical compounds ; Cause of light-sensitivenesa of ; 

. Plotnlkow 553 a i 

cliemlosl Industry ; Malignant bladder swellings 

among workers In the . Nassauer .. .. 922 a ! 

compounds ; Action of siilphurlc acid on homologous ! 

and Isomeric , Mllbauer and Nomec . . 656 a 1 

compounds ; Docolorlsation and purification of crystal- I 

Usable . (P) Morris and Co., and others .. 697 a j 

compounds ; Determination of halogens In 

Vorlkndor 481 a ' 

compounds ; Determination of halogens in by I 

catalytic reduction. Dusch 67 a | 

compounds; Influence of on development of , 

plants. Clamician and llavonna 207 a 

com^unds ; Liquid amraonla-HO<lluin method for I 

estimation of halogens In , formation of i 

cyanide, and method of removing It from solution. 

(MllTonl 663 a I 

compounds ; Process of regulating catalysis in for- 
mation of unsaturatod . (P) Eldred and 

others . , 658 a 

liquids; Drawnihln and dracornbln capillary tests 

for Identifying and differentiating colourless . 

Dlcterlch 30 Ca 

substances ; Determination of oxygen content of . 

Streblnger 664 a 

8Ui)etancea ; Theory of colour changes of . Ostwald 698A 

Osmium tetroxlde ; Reduction of by hydrogen chloride. 

Rnff and Mugdan J33 a 

Ovaries; Manufacture of physiologically active substances | 

from . (P) Frttnkel and Herrmann . . . . 554 a 

Ovens with high thermal efllclency. Bigot 106 a : 

and the like. (P) Francart 164 a, 706a* 

fur pottery and the like ; Fuel economiser or heat 

regulator for . (P) Tllstonc and Tllstone .. 365 a 

for pottery, tiles, and other ware. (P) Maddock and i 

Maddock 41 a i 

Regenerative for reheating metals or smelting 

ores. (P) Brooks 641 a { 

Rotary . (P) Johnson 450 a , 

Steam heating of . (P) Bynoc 62 a | 

Tempering . (P) Carlisle and Harbord . . . . 19 a i 

for tiles, pottery, and other ware. (P) Marlow . . . . 723 a j 

Tunnel . (P) Francart 223 a 

Tunnel for firing bricks, pottery, and the like, 

and for other purposes. (P) Dressier Tunnel Ovens, ■ 

Ltd., and Kushton 416 a j 

for use In manufacture of splinterless glass. (P) i 

Goldrelch 7C9 a I 

for use In manufacture of tiles, pottery, etc. ; Combustion j 

chamber for . (P) 6liirIow 223 a 1 

vertical ; Charging apparatus for continuous . (P) I 

Pieters 619 a 


•'4UII 

OxIdM ; Eq^lbrlt In the reduction of by eerboa. 

SIAM And Ulgion .. 327 a 

HADufAotiire of meUUie . (P) Volkwnmer 46^ 

of metAlt And metAlloidi; Beduebg . (P) lelbn 95U 

Prooeec of electricAlly reducing metAlllo . (P) 

Pfanstiehl, and Pfanstlehl Oo .. 80 a 

Process of treating metallic . (P) Moffat . , . . 328 a 

Oxidising ensymes. Onslow 434A 

materials ; Transportation of . Belstle , . . . 886r 

Oxyceiiulose ; Development of in paper making. 

Seibert and Minor 713 a 


Oxychloride cement composition ; Manufacture of an 

. (P) Catlett 17A 

Oxycholesterol ; Manufacture of . (P) Lifscliiitz 268 a 

Oxydase activity of fresh and dehydrated vegetables. 

Falk and otliers 596A 

content of seeds in relation to their dormancy, age, 

vitality, and respiration. Crocker and Harrington 47 a 

reaction of fats as a means of detecting rancidity. 

Preecher 8lA 

Oxygen ; Apparatus for automatic estimation of small 

amounts of In combustible gas mixtures. 

Greenwood and Zealley 87T 

Apparatus for charging cylinders with . (P) 

Von Recklinghausen, and Air Reduction Co. . . 864 a 

Apparatus for determining content of In air from 

the upper atmosphere. Aston 535 a 

Combination of hydrogen and under the influence 

of radium emanation. Lind 300 a 

content of organic substances ; Determination of . 

Strcblnger 664 a 

Determination of In electric weld metal. Paterson 

and Blair 328T 

Determination of in gaseous mixtures. Harvey 342 a 

Determination of — In Iron. Oberhoffer . . . . 256 a 

Determination of rate of solution of atmospheric 

by water. Adeney and Becker 156 a 

Determination of In working cyanide solutions. 

White 420 a 

Electrolytic cell for production of liydrogeu and . 

(P) Geeraerd and Stanllcld 646 a* 

Liquid and the war. Dewar 28 e 

Manufacture of nitrogen and — from liquid air In a 
fractionating column. ” Industriegas Ges, f. 

Sauerstoff- u. StlckstolT-Anlagen 862 a 

Preparation of from air. Banlleld . . . . 413 a 

Production of chemically pure from atmospheric 

air. (P) Barbet et Fils ot Cie 706 a 

Removal of from gaseous mixtures. (P) Ashcroft 415 a 

Sodium pyrogallato solution as an absorbent for . 

Jones and Melghan 341 a 

-yielding masses ; Manufacture of from i>croxldc8. 

(P) Schwab 946 a 

Oysters; Zinc lii . Hiltner and Wlcbinann .. .. 696 a 

Ozone ; Concentration of optically active constituents of 

bitumen by means of . Tausz . . . . 402 a 

Conversion of coal and similar substamies into soluble 

products by . Fischer and JJiggemann .. 399 a 

generators : 

(P) Joseph 644 a 

(P) Walden 881 a 

Reagent br and method of estimating . Benolst 285 a 

Ozonlsers. (P) J^lemens u. llalske A.-G 870 a 

Ozonising apparatus. (P) Bayeux aud Richard .. .. 140 a 

substances ; Process of (P) Moisant, and General 

Research Laboratories 437 a 


Overheated machinery and bearings ; (licmical compounds 

for the detection of . Plnnock . . . . 78 r 

Oxalates; Mannfacture of , (P) Andrews .. 12 a 

Sensitive reaction for . Wester 900 a 

Spoolflc colour reaction of . Caron and Raquet 662 a 

Oxaiie acid ; Application of crystallised as a standard 

for titration. Kunz-Krause and Richter . . . . 717 a 

Determination of . Ott 612 a 

Manufacture of . (P) Reed e58A 

New method for estimation of . Krause . . 478 a 

as reaction product of alkali-sawdust fusions. Mahood 

and Cable 055 a 

solutions: Preparation of stable by means of 

metallic mercury. Junk 481 a 

Oxaslne dyestuffs: 

Qallooyanlne series ; Manufacture of blueto 

greenish-blue dyestuffs of the . (P) Walder, 

and Chem. Works Sandoz 458 a 

Oxidation and cooling apparatus for gases. (P) Hechen- 

bleikner, and Chemical Construction Co 706 a 

of orgaoio compounds with alkaline potassium per- 
manganate. Kvans and Adkins 923 a 

reactions; Catalyst for . (P) Ellis, and EHls- 

Foster Co . . 817 a 

of rolled material, s.(r., metals ; Preventing , (P) 

Haseltlne, and National Tube Co 874 a 

Oxide, ipwt-: Betennination of free sulphur in — — . 

Twissafanann 40 a 

ipani; B^very of tt^ogen compounds aad/or 
sulfdiuffrom — (P) Anderson . . . . i09A 

ipehi* ; Valuatkm and nnHiodi of analyaia of 

Oolman and Feomaii 108 a 


P 


Packing ; Manufacture of hydraulic . (P) Vance and 


Vetter 819 a 

Faint analysis. Hough 914A 

antl-foullng ; Manufacture of . (P) Bailey .. 187 a 

bodies; Manufacture of . (P) Goldthorpe and 

others SdOA 

for coating the bottom of vessels. (P) Su^ukawa 227 a, 835a* 

composition. (?) Applegreen 884 a 

for concrete or cement or other surfaces; Priming 

or . (P) Bottomley 647 a 


-driers ; Manufacture of : 

(P) Schwareman 380 a 

(P) Schwareman and others 830 a 

I'Jeclrolytlc process for removing from Iron, steel, 

and ropper. (P) Marino . . . . ' . . . . 826 a 

films ; Permeability of . Do Wade . . . . 394R 

industry In Italy 860R 

Industry ; Present-day aspects of with special 

reference to the war. De Waelc .... . . 2 r 

or Ingredient therefor; Manufacture of . (P) 

Darrin, and Koppers Co 879a 

Luminescence phenomena connected with radioactive 

luminous . Balur .. .. 110 a 

luminous; Manufacturo of — r. (P) Hulitr and 

Uacfarlane .. 7d0A 

ManufAeture of : 

(P) . . • . 916a 

Bcnnedia .. .. .. .. 880 a 

Danin, and Koppers Co. .. .. .. 884a 

(P> Jim., and ottem . ; .. 879a^ 
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IAS 


■ from sulphlui-oolluiose lyia! 


arafiroof. — . (P) Sohudider. imd 
SMttle Aibeitomiira Oo. 

. (P) Nclion imd White !! 

MAn^a<^iure of lioaeed oil •ubi^ituteA for fP) 

WUkiOB Exkl Co., and AUsohrook . ’ 

Man^a^urc of from pltoh. (P) Spcrr. jim.. and 

Darno . . - 

Manofaoittro of - 

(P) Wlngen 

Manulkotaro of water — . (P) Murray 

Karine animal oila In . Uardner 

market In Japan 

Measurement of temporal ure. with special reference to 

manufacture of . Whlpplo 

oil ; Utilising linseed oil rtisldual fatty acids for manu- 

facturo of . (p) Witter 

pigments; their history and dovolopmont. Cook 

12JR 

products ; Spreading rates of i)reparod . (iardncr ’ 

remover. (P) Ellis, and Ohuclolold Chemical Co. 
Suggested method for caJcuJating costs of ready-mixt^ 

. Ue Waelo 

trade of Brazil * 

Treatment of fatty acids for use as oil mediums for — 
(P) Bovan 

Painting ; Preparation of cement and like surfaces for . 

(P) Andouard 

Paints; Blubber typo oils and their applieution in . 

Gardner 


Palau ware ; Tests of 

laboratory utensils. 


as Bulwtitutes for platinum 
<iur<u'l(h and Wlchers 

Palhidlura ; Catalytic hydrogen.'itlon of faU with — * . 

Nord . . . . 

-gold alloys ; Tests of us platinum substitutes. 

Gurevich and Wlchers 

Inlluenco of hydrogen sulphide on occlu.'^lon of hydri)- 
gen by . Max tod 

Palm kernel cake ; Rancidity of - . Furlong .. 

kernel fat ; Estimation of butter fat. coconut fat, and 

and tlielr mixtures. Bllchfoldt 

kernel oil. See wider Oils, Fatty. 

kernels ; Export duties on ! 

leaves ; Manufacture of raw material for woveu articles 

from , (P) Mlyako 

oil. See under Oll.s, Fatty, 

Palmitic acid ; Preseneo of in fat of UaifHia loitgifulia 

and li, htijolia. Wintersteln 

Panama: Manganese ore dc]x)slts In ■ . 

Traae of In 1017 


OIBa 

647a 

lllA 

46a 

910a 

227a 

S2E 

267R 

187a 

I.'ITt 

0r>3A 

5iK)A 

S95R 

1I4K 

IlOA 

709a 

953a 

514a 

91 :U 

514a 

810a 

3H4a 

160T 
400u 
HI 4 A* 


544a 

lOHR 
5 4 It 


mi 


BUnitfiMtoro of h6A(*la«il§(iag nutertM ami fuel 

fir^ . <p) Bdinurdi . . , . 700 a 

Manuteoture of of inoteaaetl comhustiblllty. 

Harrison and Bacon . . wjk 

Manufacture of parohmentised or Ilka : 

(P) Dagnail e83A 

(P) Manehe^er Oxide Co., and oHtett 868A 
manufacture : Buitebiltty of second cut, eottoo “ 

cotton shavings, and hull flbre for . 

and Wells , ^ 

Marking of by imstellic styles. Klrchner . . 

nnws ; Manufacture of . (P) Rosenthal . . , , 

Micro^^nlsms living in : their reslstsOM to 

action of heat iuui of tluie. Gallppe . . , . 696A 

mill : Duthis of chemist in a . Gemmall . . . . 102B 

Moistening — with magnesium chiorlda or similar 


Paper ; Apparatus for drying (P) Ross, and Sturt<'- 

vant Co. 1.31 a 

Apparatus for drying - in courw- of mamdadure. 

(P) Thames Paper Co., and Privett ., 131 a 

Apparatus for testing reslstanc^o to tearing of . 

(P) Withaiii, sen 7 (M)a 

barrels and the like, Hearic 337 t 

-Ix^ard ; Apparatus for drying in course of manu- 

facture. (P) Thames Paper Co„ and Privett .. 131 a 

Carbon . (P) Hattori 281 a 

Change of specific Indm tlve eupnclty with temperature 

and Impregnation in . Weher and McKay . . 1H5 a 

Coating (P) Gage. Jun 39 a 

coated; Dryer for . (P) Janson 131 a 

<xmtalners ; Manufacture of oll-iiroof (P) Ellis 67 Ha 

Detection of soda and snlpiiitr wood pulj» in . 

Waslcky 131 A 

Determination of fibres In ~ — , (Jrilfin . . H95 a 

Determination of starch in . Voorla es and Kamm 757 a 

develoidog formic acid; Manufadnie of . (P) 

Elkan Erben Ges 7 <V)a 

Drying , (P) Boss, and Sturtevant (V» 13lA 

filter- ; Manufailuro of high-grade In U.8.A. . . 329R 

Industry In Canada 105 r 

industry In Italy 300 r 

Japanese: Manufacture of prmlucte liaving dosed 

structures, such as . <P) Foltxer . . 357 a 

making; Arrangement for drying In . (P) Ross. 

and Sturtevant Co 170 a 

making ; Clays for use in . Ror: 282 a 

making ; Development of oxycelliilose in - — . Seibert 

and Minor 713 a 

making machines : 

(P) Dixon 497 a 

(P) Haug, and Imjiroved Paper Machinery Co. 70 a 

, (P) LoRoy and Repman 368 a 

(P) McAulay, and International Paper Co. . . 368 a 
(P) Pope, and Great Northern Paper Co. . . 672 a 

-making machine ; Fourdrinler . (P) Milne 631 a, 672a* 

-making inaohines ; Suction- boxes of Pourdiinicr , 

(P) Murray apd Putnam 8 a 

•making machines ; Suction couch rolls of . (P) 

Blyth sa. 

making ; Manufacture of flbtous pulp suitable for 

sa^nst and wood waste. (P) Van Wessen . . 496 a 
• m^^ 4^ttles or Hawaiian bagasse. Uttle . . . . 896 a 

aak^ ; Treatasent of oertaia plants for (P) 

Beadle T ISIA* 

Iftnofic^of— . m and ioii Brnwr Oo. ! *. 819 a 

•*4.. 

Mmuitetm of hnfdHdied — . (B) Bntf . . 884 a 


Kiten 


as8A 

187T 

rooA 


soluiiutiH. 


(P) Klknn Krben Ges 71 4A 

lines and wster-marks on . fP) 


Kangas Papp«^rsbmks Aktlcl>oltg 

pulp ; Apuaratus for opening up 

udeaimbli* matter therefrom. 


and removing 
(P) White a^ 


B»6 a 


769a 


602a 

180a 


409a 

767a 


867A 

8a 


undeaimbli* 

Gray 

pulp ; Apparatus for separatlug from liquids, 

(P) Smith 

pulp ; Iteatlng teste for . Sutennelster . ! ! ! 

pulp ; (JIarlflrattou of waste liquors containing alkaline 

substanMw and . (P) H6fi>r 

pulp dls(oloratl<m, DaoheUlrr .. . ! 

pulp; Extract iun of reslnH, fats, and olla from — 

(P) Bruno 

pulp , Manufacture of from papyrus. (P) Wells 

pulp ; Method of obtaining from sea-tnng. (P) 

FrydonBl)erg , . . , . . , , gQA 

pulp ; Possibilities of manufacture of in Aus- 

fralia. Elghtfoot 860 a 

puli> ; Jtefinlng engines for priKludiig . (P) Marx 2i8A 

pulp; Rollera for straining (P) Clark and others e78A* 

pulp ; Sizing . (P) Do tenv 497 a 

pulp ; Tub-b4‘aten« for , (P) Unkle and Grlley . . 89 a 

pulp : utilising dead leaves as stock for making — , 

(P) Bram.son jOJa 

pulp ; Varn fnun - . te'lnvel>cr 218 a 

pulp. See oho under Pulp. 

Ih'moving hnprt'gnating material from , (P) 

Gaynor and tloodinan 70 a 

Ib'inoving Ink and colouring nmtter from prlnled — r--. 

(P) t)8lK)rne 469S. 

sucks. Herzkrg 468 a 

(I*) llaiig. and Jmi)roved Paper Machinery Co. 70A 


-H«Teen, 
sizing ; 


Ast’han 

(}') VVandrowskv .. .. 

(P) Zellkoll Gi^s 

sizing ; Best furnisheH of rosin and alum In . Bray 

sizing ; Hisaearoh work on . Clark and Durgln . . 

Hlzliig, waterproofing, and finishing . (P) Bihmidt 

and lietiser 

stencil-; Manufacture of compounds’ for . (P) 

'I'lioraaa 288A 

slock ; Machine for treating - — . (P) Herrtold and 
Keelan . . 

slock ; Kemovliig printers' Ink from . (P) 

.lesptirw'U . . . . . . . . . , . , 

block ; Kcniovhig prlitters’ Ink from and prepara- 

tion of paper pulp. (P) Jesperson Paper Co. 

sG)ck ; Uwi of notation macnlncry for recti very of . 

.Surfacing . (P) Parks, and nlternatlonal Paper Co, 

G’arlng-nislstance tester. Case . . . . . . , . 

textiles ; Coating — - with nitrocellulose solutions. 

(P) tehner , . • 283 a 

textihw ; Improving tln^ water-rtnlstlng properties 

of — . (P) HulT 686A. 896A 

textiles and yariw ; Pro<;eswis for making • — — ■ soft 
and waterproof. Rosser 

Utilising old for production of new pajicr, (P) 

Van der Knapp and Bartelds 

vessels ; Itenderlng ImiMTvlous to Ilulds, (P) 

Hadfleld an<i Jiawtrec 

waterproof ; Manufacture of ~ : 

(P) Croll 

(P) Konngal 857 a. 678a* 

Water prfKiflng ~ ~ . (?) Wandrowsky .. .. 284 a 

waxwi : Iteeovery of paraffin wax fwm waste . 

Kress and Hawley 260A 

waxed ; Recovery of wax from — , 14SR. 187B 

yam falvicM ; Manufaerture of a strong, pliable, and 

water-resistant sheet material from . (1^ 

Pohlmey 283A 

yarn ; Improving the water-resisting probities of . 

(P) Kulf «I8 a. a96A 

Papers, book- ; Manufacture of from wood flbTM. 

Bowneas .. ,. 28lA 

Indicator- ; Coloured . Kolthoff 698A 

Water-resistant for baling. Veitch ond Reed .. 077 a 


367a 

716a 

681a 

571a 

571a 

884a 


469a 

714a 

49eA 

41711 

288a 

1694 


281a 

88 a 


8A 

70a 


Papler-macb^ ; Manufacture of 
ware ; Varnishes for . 


— , (P) Rosenthal 
Andes .. .. 

Papua ; Natural petroleum from — Bead and Wltlkiite 

Fapfras; Manufacture of paper pulp from . (:^Wella 

Para rubber eeed Btt under (Mii^fatey* 
Fafneetald^da; Mto tf actwv of (P) MoftOB aM 

.♦ .. .. .. i. 


760a 

SS8A 

not 

6a 
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Putftii ftaa flo»l. Otnod .. .• • * 

Daabl»4iib» cooler for olli Confcelnlng . <P) 

Heoineiui /* 

wax; Determinetion end fraotloiutkw of by 

meojil of baUnone. 8chw*r* . . . . . . 

WM ; Filtering epperatui for . (P) Nichcdto, ena 

AUaotlo Keflnlng Co. . . . . « . . . . • • 

wax and tti manufacture. Campbell and Wilson 24X, 

l^rifying crude . (P) Denne 

wax; Recovery of — ~ from waete waxed paper. 

Kress and Hawley ! 

wax ; Theory of crystallisation process In manufacture 

of . Bergcl 1 

Paraffins; Determination of In commercial tolnols. 

Evans 

Powdering of solid . (P) Elbome i 

Parasiticide ; Chloroplcrln as a . Bertrand . . . . i 

Faraunes ; Manufacture of . (P) Angel 

Pastes; Oonverslon of water Into oil by chemical 

and meolianlcal action. (P) Fletcher .. 187 a, I 

edible; Drying . (P) uammel, and Cleveland 

Macaroni Co 

Pasteurising milk, cream, and other liquids; Apparatus 

for cooling, ripening, and . (P) Van Knren. 

and Cherry Co i 

Pastnre; Botanical composition of permanent as 

influenced by fertilisers of dinerent compositions. 

Skinner and Noll < 

Patent law. Green 

law amendment; Memorandum on ] 

law reform. B6e 1 

lists. 80 a, 58A, 08A, 120a. 160a, 208a, 236a, 270a. 
807a, S43A, SOSA, 445A. 482a, 616a, 556a, 607a, 
665a, 609a, 744A, 799a, 849a, 881a, 930a. 1 

Patmit Office library ^ 

Patents and Deilgos Bill 272 r, 294r, 314u, * 

and Designs Bill, 1010, from point of view of chemical 

manufacturer 1 

and Designs Bill, 1010, from standpoint of chartered 

patent agent. Bloxaro i 

and Designs BUI, 1910, from vlewiwint of inventor. 

Leeohman S 

Patents, designs, and trade marks; Thirty-sixth report 

of Comptoller-Qoneral of , 1018 S 

Enemy ohemioai in the United States .. .. 1 

Facilities for taking out 4 

by Government employees in the United States .. 

and the Peace Treaty S 

Prolongation of 2 

Propose purchase of Gorroau chemical by 

American oapltallsts 4 

in relation to industry 2 

in relation to terms of [>eace 2 

Pavement materials ; Waterproofing . (P) Baker, Jun. i 

Peace treaty ; Acts relating to 2 

treaty ; Chemical Wduitry and the 1 

Fea-nnte. See ArachU hypof/m. 

Pearb, artificial; Process for covering articles with a 
nacreous coating, particularly applicable to manu* 

faotnre of . (P) Palsseau 4 

Pees ; Carbohydrates of green . Busolt , . 8 

Peat. Popharo 122 r, 4 

Briquetting , (P) Lea 8 

Oarbonbatlon of . (P) Bellby 8 

Destructive distllbtlon of . (P) Poore . . . . 7 

De-watering of by electrical c^dosmose. Briggs 7 

Excavating and handling . (P) Bhuttleworth .. 8 

Expressing liquid from . (P) Hlnchley and others 

Filie^pTe88 for operated by compressed air. 

(P) Doering 4 

fnel; Manufacture of . (P) Nielsen .,8 

. fnel; Use of on Swedish railways 1 

hidustry ; Developments In the 1 

In Ireland 2 

Manufacture of dyes from . (P) Hart .. 

Manufacture of gas from . Ott 3 

Balling and drying . (P) Doyle 3 

Bmnoving water from : 

(P) Ten Bosch 245 a'*, 6 

(P) Ten Bosch and Zoon 1 

Spontaneous Ignition of . Molin 4 

Treatment of . (P) De Long 7 

Treatment of to obtain carbonaceous material 

lor deodorising purposes. (P) Leadbeater 168 a, 8 

Treatment of for obtaining manure, fodder, etc. 

(P) Bottomtey 8 

Treatment of for preparation of fibres and pnip. 

(P) Qumbart ..8 

Tieatnent of to render it more useful as a fuel. 

(?) Leadbeater 3 

UtUbatlon of . (P) Twynam 

PeoCottS Mbetaaoes ; Manufacture of . (P) Barker . . 4 

?enoU DUferentlation of in ^ 

FitteQi ; Oompositkm of pigments in typical modern . 

lOtohell .. 887f,4 

Peppermint oO. Sm under Otb, Kmotial. 

-r- , 

pitpanttlOM ; Value << 8 


I and pMMipitaiioiir Baaorott «« 748a* 

i Perboratee; XUnnlaettin. of allmU — • W * 

I kneebt, and Boeiiler and Haaalaaher Gbmleal Oo« 108a* 

Feroarbonate waahing povdeie. KOb) .. 589a 

Peroarbonatet; Manufacture of alkali — — . (P) Dcutsobe 

Odd- tmd Silbe^ScbeldeanstaIt .. .. 764a, 818a 

Peroblorates ; Determination of alone or in presence 

(d onlorates and chlorides. Williams .. 674a 

Determination of In potassium and ammonium 

nitrates. Wogrins and Kuber 17$a 

Perfumery and essential oil trade of Switzerland . . . . lOia 

industry in Italy 217R, 360R 

Periolase; Ck>nditions of formation of . Meunler .. 944a 

PeriUa ; Eesential oil of . Gattefo8s4 : 8681 

Periodates. Rosenheim and Loewenthal 800a 

Periodic add. B.OBenheim and Loewenthsl 800a 

Periodic law ; History and development of . Bedson 8281 

Perkin medal ; Presentation of to P. G. Cottrell . . 1211 

Permanganate liquors; Determination of alkali in . 

Craig 61R, 061 

Permanganates; Electrolytic production of : 

(P) Lovelace and others 286a 

(P) Shoeld, and Armour Fertilizing Works 12 a 
and roanganates. Schleslnger and others . . . . 82U 

Manufacture of : 

(P)Adell 946a 

(P) Jenkins and Woolner 462 a 

Process for making alkali chlorates, hydrogen, and 

alkali . (P) Brewster 286 a 

Permutite ; Base exchange in . Eomfeld . . . . 816 a 

Perocide; Analyib of . Mach and Lederle .. .. 3S6 a 

" Peroxide *’ naturally associated with certain direct 

oxidising systems in plants ; Nature of the . 

Onslow 434 a 

Peroxides; Manufacture of oxygon-yielding masses from 

. (P) Schwab 946A 

Peroxydase activity of fresh and dehydrated vegetables. 

Falk and others 506 a 

preparations ; Manufacture of . (P) Stoll . . 661 a 

Relationship between diastase, catalase, and . 

Maggl 25 a 

Peroxydases in milk. Vlolle 603 a 

Perphosphoric acid ; Electrochemical preparation of salts 

of . Flchter and Rius 220 a 

Personalia. IOr, 24r, 43r, 84a, 128 r, 169r, 213r, 227r, 

257b, 277r, 294r, 307k, 328R, 376R, aOSR, 416K, 

440R, 454K, 470B 

Peru : Wolfram production in 445E 

Petrol; Apparatus for filtering and straining — (P) 

Milner and Beeby 449 a 

containing benzene or toluene ; Assay of . Thole 39T 

Determination of aromatic hydrocarbons in . 

Colraan and Yeoman 82T 

Determination of calorific value and sulphur content 

of by means of a bomb. Philip . . . . 244 a 

Determination of olefines in . Tausz and Wolf , . 880 a 

substitute 87R, 486B 

vapour ; Physical properties of . Ray . . . . 244 a 

Petroleum ; Action of micro-organ Isras on crude . 

Tausz 664 a 

Apparatus for treating . (P) Andrews, and 

Averin, jun 941 a 

Apparatus for vaporisation and distillation of . 

(P) Humason and Parker 270 a 

and coal. Marcusson 08 a 

In Colombia 468B 

concession in Alberta 44 b 

Continuous distillation of . Mallet . . . . 048 a 

Continuous rectification of . (P) Barbet . . . . 808A* 

Cracking . (P) Schmidt and others . . . , 6671 

in Derbyshire . . 201a, 350 b, 399a, 420B, 460B 

derivatives ; Apparatus for treating . (P) Setzler, 

and National Refining Co 279 a 

derivatives ; Application of Grlgnard reaction to 

preparation of acids from . Wegrzyn . . 278 a 

discovered In Derbyshire ; Character of 260 b. 

discovery in New Guinea 164 b. 

distillates; Process of obtaining sulpho adds from 

. (P) Happach, and Sudfeldt und Co. .. 404A 

Distillation of ; 

(P) Frasch 041 a 

(P) Sherman 120 a 

distlUinu plants ; Corrosion in . Freund . . . . 808 a 

Estimation of benzene and toluene in . Thole ZZe", 80r. 

Brratd 66T 

fields of Alsace ; 877 *.* 

fractions ; Isolation of toluene and xylene from — 
by means of liquid auliffiur dioxide. Tauss 

and BtQber .. 624 a 

hydrocarbons; Manufacture of derivativse of . 

(P) Ellis, and EUis-Foeter Co. .. .. 026 a 

Imports of United Klng^ .. gut 

Improv^ meth^ for rational ntUliatka of . 

, , Asoban 40 U* 

tediietoy; Otemliti and MSriofwi la rtiailm to 7 --*^ &4B. 


l nou nm 

:: 







MM 

MTU 


€a* 

40tA 


4fi4A 


0401 


(P) 

(P) 


8521 


s: jSi'igy.g-.afc.-a Stai 

**"* "P*W«S 0* mareonrtfc® •’ of for'oantroi 

••. ptoot-ei. Tonii .. 

olh; Detacthm of oramVUo hVdrooa'riraDt In Ititht 

T.«m 

oils : Defcanninfttion of hard Mphaltlc ■ubsUncea in 
•iwrwiaw . Prosynakl . . 2lSi 

lighter from heavier . (P> 

Ellia and othera ' ^ •«*< 

oMe ; Eeflnlng : 

(P) Humphreys, and Standard Oil CSo. . . 120 a 

General Petroleum Corn. . . 6211 

II T» V Twitcliell Pro(!e88 Co 493 a 

oils; Refining, fractionating, and reducing 

Wells and Wells 

Oita; Separation of nitro^oompounds from 

Dreyfus 

oils; Treatment of : 

(P) Cobb, and Standard Oil Co 810 a 

(PI Seibert and otliers 167 a 

(P) Wynne . 567 a 

Origin of . Pictet and Potok 

^puan natural . Head and Williams . . 

Preparation of some volatile, saturated, acyclic or cyclic 

hydrocarbons contained in light . Chavanne 

and Simon 

Producing light mineral oils suitable for use as tiirpentine 

substitute from . (P) Thomsen 

production of Japan 

products ; Order regulating wholesale prices of — . .* .* 

products; Hefiniiig . (P) Francis and others .. 

products : Transforming l»cavy into lighter pro* 

ducts. (P) Roth and Vonturlno 
refining; Oily constituents of acid tars from — 

Oaalorowskl and Von Kotlckl 

refining ; Waste lyes and washings from . Schulz 

residues; Manufacturo of a binding material for fuel 

briquettes from lime, rosin, and . (p) 

Elscntraut 

Separating from i>ctroleum-b^;aring sands or <hulV. 

(P) Navln 

spirit ; Application of critical tcmiMTature of solution in 

aniline to analysis of . tHiavunnc and Simon 

spirit from coal. Fischer and (Jlumi 

spirit; Cf)m|)08ltlon of rectified from toIuoY 


m 

PAM 

mA 

8051 

0761 

871 

6761 

56a 

UU* 

dOOA 

647a 

mn 


iwtrolcum spirit runnings of Asiatic iHstrolcum 
Evans 


0801 

810T 


6641 I 

408a I 
477R I 
58r i 
7jia : 

i 

215a I 
3i)A 

808a : 


074a 


672a 

5C4a 


668^ 

646a 

618a 

667a 

86iA 

69a 

0481 

6121 


7001 

6621 


662A 

1001 


401T 

4021 


167a I 
3061 ' 


6721 


spirit; Cracking petroleum oils to obtain . Lldoff 

spirit ; Device for separating or trapping water oou 

tained In immiscible with It. (P) Tench . 

spirit ; Draoorubln test for examination of 

Dletorlch 

spirit ; Production of from lignite tar by cracking 

under atmoaptieric pressure. Fischer and Sciincider 
spirit ; Use of critical teraneraturo of solution In aniline 
In rapid examination of — Chavanne and Simon 

Storage of 

8 ulpho*acids ; Bleaching fatty acids obtained by hydro- 
lysing fats by means of — (P) Happach. and 

Sudfeldt und Co 

supply ; War problems of . Black 

Troatmont of . (P) Palmer 

Vertical preheaters for use in distillation of — . (P) 

Stelnschneldftr 167 a 

Petrols ; Analysis of (ferman aviation . Chavanne 

and otliers 880 a 

Pharmacentical products ; Manufacture of in France 186R 

tinctures and fluid extracts ; Determination of extract 

in . Eschhautn 157 a 

Phenacetin ; Determination of by hypoehlorous acid. 

Powell 117 a 


61 OA 
480r 


878a 

161r 

711a 


^ Effecting rapid crystallisation of . (P) Heynard 

Phenanthrene ; Solubilities, separation, and purification of 

anthracene, carbazole. and . Clark , . 

Phenanthraqulnono ; Manufacture of . (P) Lewis A Gibbs 

nwQoI and the cresols • Freezing points of mixtures of — — . 

Dawson and Mountfora 

derivatives : Oxidation of . Hlnshelwood 

Determination of and of the throe cresols in mix- 

tturea^of these substances. Dawson and Mountford 

Determination of in tar oils, Petrie 

Direct ^nrtkm of . Jacobs and Heldelberger . . 

-fonoaldetayde condensation products; Compositions 

containing . (Pi Soott 

•formaldehyde oondensaikm prodnota ; Manufacture 
of - ; 

0?) Handy* and Pittsburgh Testing taboratory 

(P) Potter, and Damard Xa^uer Oo 

Orbcnmolc^^; Separathnof from aqueous Hquids 

VMiiifrctairs of 1 

. H a mWa , afri JMliM Syatlta^ X>yii^ 


812a 

247a 

1301 

68i 

8021 

601 

132T 

0221 

6471 


1611 

6841 

4051 

4061 

•7«A 

6761 

nu^ 


P(mooI~-4UiiI» 

Manutoeturs of synthstie — , (P) CobeUta * , , , 

Hannfr^re^ i? *^****^'®^®P®™ 

Melting point of pure — lerouz ! ! ! ! ! ! 

Mtociblii^ of with tlfcalliis Hquon. Dubrlsay and 

others .. ,, 

Propantlon of 2,4-dinitxopheDol by dlrsd nliiatlan 

of . Marqueyrol and Lorlette .. *, 

Phenolic amines: Arseuoiungstio and arseaotunntOlOU* 
lybdio complexes as reagents for . Oua^* 

melll 

condensation product varnishes. (P) Bedmaurn 
Cliemical Products Co. .. ,, ,, 

condeiisatIuD products ; Manufacture of — — : 

(P) Baekeland and General DakelUe Oo, 

(P) Hedinan and others .. ». ,* 

Phenolphthalein ; Manufacturing cost of . , , , ^ 

Phenol phtlu) lei ns ; S])ectrophotomclric method for ineasur* 
ing the comTntrationa of the qulnoktal and lactotdai 
salts and the equilibrium and affinity constants 

of — Birge and Acroe 

Phenols ; Action of furfural on — — . Beckmann and Dehn 
Active sulwtuni'o in the todinatioD of . Oofman 

. . . . 2*^. 

Electrochemical oxidation of . Fichter and 

.4ckcrmann 

Extraction of from coal or wood tar or coal or 

wood tar oils In the distillation or vaiM)risatlon of 

the same. (P) II ini 

Fusl.;n of sodium hydroxide with Boswell and 

Dickson 

Manufacture of , (P) Dennis .! !. !! 

Oxidation of l>y gaseous oxygen and catalytic effect 

of metals, Hkfrrow . . . . , , , , 

Phenolsulphonphthalein and Its hroroo- and nltro^derlvatlVM. 
and tlieir monobasic and dibasic acids ; factions 
of . White and vlcree 

Phcnolsuiphophtlialcin Indicators ; Spcctrophotometric study 

of Iho ” cod ix)ints “ and ** lading " of , 

Brighfimin and others 

Phcm»lsulphoi)iitiiaIclnH ; Spectrophotometrio method for 
mcusiiring the conctmtraiions of the qulnoldai and 
lactoldal salts and the equilibrium and affinity 

(‘onstantH of . Birge and others . . , . 

Phenylaw'tyl esters of organic acids. Bather and Reid . . 

Phonylarsinic acids and their reduction products : Sub- 
stituted and cstimal ion of arsenic in such com- 

IH>undH. Fnrgher , , 84gi 

p-Plicnylencdlamlno condensation prodU(i;. (P) Edison .» 47 a 

Determination of - — . C’allnn and llenderson 4081, 48H 
N-PhcnylglycIne-p-an^onlc acid ; Manufacture of derlva* 

tives of . (P) .Tacobs and others .. ., 2681 

Phcnylhydroxylamine ; Preparation of , Marvel and 

Kamm . , , . . . , , 2821 

Phenyl-2*nnnlithylamlno ; Nltro^derlvativcs of — — . Ryan 

and Dmmm 74lA 

Phonyixanthenos ; Kelatlonshlp of dimethyixantheues, Xau* 

then« Brown, and to coal tar constituents. 

HuszJg 2X71 

Philippine Islands ; Trade of in 1016-19 , . , . 484B 

Philippine medicinal plaiita ; Physiologically active con- 
stituents of , Wells . . 7611 

PhloroglucJnol ; New method of synthesising — — from 

aliphatic (X)mrx)uiu(s. Komnlnos 27l 

Phosgene. Se« Carbonyl clnioride. 

Phosgenite ; Now synthesis of . Hamor and Gill . . 6841 

Phosphate ; Add . See Buperphnsphate. 

citrate-soluble ; Baccharlflcation of cellulosic materials 

wltli simultaneous production of . (P) Chein. 

Fabr, Jlhenanla, and others 806i 

deiK)sits in liolland 29M 

deposits in Morocco 86DI 

dci)osits in South Africa 2281 

ferllliBcrs. See under Fertilisers. 

Guano* from Cape Cross . . , , , . 8281 

Industry. Henrick 1561 

industry In Tunis 2081, 8Ml 

resources of Egvpi . . ,. .. ,. ,, 1871 

rock- ; Effect of sulphoflcation and nitrification on 

Ames and Richmond .. 1681 

rock ; Electric-furnace apparatus for treatment of — . 

(P) Hnchenbleiknor. and Bouthem Eloctro-Chemicsl 

Co ,. .. 462 a 

rock; Manufacture of calcium cyanamMe’ and by- 

C ucts from . (P) Haalup. and Hasinp and 

ock 12l 

rock ; Recovery of pbospboms fumea evolved in the 

volatilisation method of treating , (P) Uttz 

and othera , , 76 a 

rock- ; Solvent action of dilute cltrie and nitrie aeMs 

on . Steniua , . 26iA 

situation n Italy 


Pboanliatei, acid; Prqpertiet of Joainla . 

^ to ^ t Bftoet of iuoiapar addltlooa < 
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132a 


PittB 

with a|x>n turnifie, 1011-1914. , 

SolabUlijr of different and their utiliMtion by oaU 

and buckwheat. Pfeiffer and otherM . . 837 a 

Treatment of . (P) Soper, and Armour Fertilizer 

Work* 48 a 

Phoephatldez ; ProocfW of obtalnlnR — . (P) Soc, Chem. 

Ind. In Baale 741l* 

Pboephldea ; Manufarture of inetanic . (P) Demmicr. 

and WeetlnghoOM Electric and Manufacturing Co. 

Phmphine ; Effect of on oxidation of ammonia to 

nitric add. Taylor and Cappa 

Thermal decomposition of . Trautz and Bhan- 

d«rkar 

Phosphites ; lodoraetrlc determination of Dover and 

Bauzil 78 ^ 

Phospho-organic reserve principle of green plants ; Identity 

of inositol hexaphosphato wltli the . Poaternak 095 a 

reserve principle of green plants ; Two crystalline salts 

from the . Posternak 551 a 

Pliosphorlc acid and ita compounds ; Manufacture of . 

IT. . Washburn, and American Oyanamid Co. . * 705 a 

Determination of cUrate-solulde by Pdermann's 

method. Neubauer and Wolferts 8.37 a 

Determination of tlio efficacy of in soil by culture 

experiments and of its relative solubility in adds. 

Lemmermanii and others 837 a 

Dct«mination of -- -- as magnesium pyrophosphate 

Balareff .... . . 74 ;ia 

Direct preparation of crystallised from fumes 

oontaiulng oxides of phosphorus. (P) Carotlurs 

and Boss 

Oravlmetrlc determination of . winkler 

Gravimetric determination of u.s mugm^sium pyro- 
phosphate. Kar/ioglanow 

Manufacture of : 

(P) Allen 

(P) Ifechonblolkner, ami Chemical Con- 
struction Co 718 a 

(P) Waggaman and others ’ ' 7r,A 

I'se of ammonium citrate In determination of 

Quartaroll and Kogal 

Volumetric determination of applied to indirect 

determination of magnesium. Springer .. 

Volumetiic determination of - In browing materials. 

WWIraor ■ ^ ^ 

Volumetric determination of in sewage. Marzalin 

Phoaphorio anl^dride : Determination of — ■ — • as aramoitiuni 

phosphomolybdatc. Clnrons 

Presence and determination of in Itiilian piizzuo- 

lana. Cavazzl 


407.A 
143 a 


68a 

407a 


260a 


Phosphorites ; Possibility of manufacture of superphosphate 

from in connection with the sulphur Industry 

Tirelli 

Phoaphor-tln ; Determination of phosidiorus in — - 
Lord 

Phosphorus ; Determination of - — in (yist iron. Cavazzi . . 
Dotemlnatlon of by the ncplinlomotrlc mettiod. 

Deamination of in phosplior-tln. jx)rd ! ! ! ! 

Determination of in presence of tung.st«n. Orav 

and Smith 

Determination of in steel, cast Iron, and b^lc slag 

Travers 

Dete^ination of In steel containing vanadium. 

Maltcholl 

DeteTOinatlon of — — In vanadium steels, ferrovana- 

J>etem)lnatiun of very small amounts of in animal 

subsUnces. Dienes • »niniai 

fumes evolved in the volatilisation method of treating 
phosphate rock. (P) Merz and others , . 

Waggaman and others .. 
llapid determination of In steel ami iron : 

Ridsdale ., .. .. roi. 

Schmidt V. ;; ;; 

of eoUsj Extraction and determination of organic — 

Schollenberger * 25 ^. 

• Potter and Snyder .. 

TOXiool^cal detection of in yeast and in bread 

bakoa therewith. Tarngi . . . . . . 094 A 

Phosphorus compotind ; Manufacture of the assimilable 

organic contained in vegetable fiKKlstulIs. 

(P) Soc. Chem. Jnd. in Basle 231 a* 

oxides: Direct preparation of crystallised phosphoric 
acid from fumes containing — iP) Carothers 

and Eloss 75 a 

•reserve-ormpound of green plants; Bfanufacture of 

the organic and salts thereof. (P) Soc. Chem. 

Ind. in Basle 739 a, 741a* 

Pbotooeramlo pigment process ; I.’sc of Cologne glue in 
tlie . Fleck . . 


179 a 
743a 


75a 

75a 


6d5A 


Photochemical change in the system SO,Clt“*SO, + Cl| 
un(kr the influence of liaht rays of^eflnlto wave 

. , Blanc and others 

cWorln^n; Prwwsjrf — . (P) Locy. and Boessler 

.. .. 67flA 

.. 880A.«7«U 

less coiamon elenetthi. 


SlflA 


.Ml Has|||ober Chemical Co/ 
pw)^ <P) Bteder 


etohhif . 

reactions of oomi^iunds of 


75a 

391a 


392a 

104a 


190a 

605a 


aOA 

922a 


236a 


680a 


173 a 


Beiun^ 




•Aittl 

Photoeleetric sensHlvtty of biimtithfnlte and various oUwr 

substmoes. Ooblenti .. iq9a 

..USA 


. (P) 

• with 


Photo-engraving. (P) Browning 

Photogra^lo chomicals in Switzerland 

colonred Images ; Production of . (p) Crabtree 

and Eastman Kodak Co ' anoA 

colonr-printlng, <P) Comstock, and Kalmus, Corn- 
stock. and wesoott .. .. 

developer ; «-Aminocarvacrol. a new . Lnba 

developer sludge ; Nature of . Crabtree . . 

developers ; Causes of variation in the Watkins factor 

for different . Kingdon 

developers; Utilisation of cymene for preparation 

of . Lubs 

development by means of amidol ; Accelerating power 

of normal sodium sulphite In . Abribat . 

dc'velopment paptirs and descnsltlsers. Mann . . 
development papers; Intensity weakeulug for — ^ 
Schwarzsdilld’s constant, ‘ Odencranta . . 
development pictures and colour-sensitiveness of 

(llirereiit sliver salts. Kropf 

el('ment8 ; Production of coloured . (P) Sheppard 

and Eastman Kodak Co ’ 

emulsions; MUk-sllver . MaklakolT 

emulsions poor in gelatin ; Manufacture of (p) 

Merckens • v # 

emulsions ; Ripening process for .sliver halide — ^ 

Mi l Her 

films of celluloid or like materlai ; Coating 
sensitised emulsion. (P) Scott 
films; Developing, colouring, and washing tank for 

two-sided . (P) Hamburger 

films ; Law of hluekening of — llulla and Solmller 

imago; Latent . Kropf 

Images ; Production of coloured -. (?) Ivea 

Inten.slty- or Intermittency-scalos for soiisltomotrlc 

pur|) 08 e 8 . Odenerants 

light-filters; Preparation of — - ; 

(P) Clarke, and Eastman Kodak Co, .. 

Potnjtenko ’ ’ 

light filters ; Preparation of — 

dye. Mee.s and Clarke 

materials ; Colour-sensitUod . (p) Vienwlck 

and Bloch 

materials ; H Igh temperature development of 
.•\gnow and others 

mordant dye proiress ; New • . Ives / 

papers; Bubble formation lu . I lesogang 

phenomenon: Now . McArthur and Stewart ! ! 

pictures ; (’olouring of . ( P) Shorrocks . . 

plate ; Klfoet of a Hash exposure on the rendering of 

weak light-impressions on the . Edor 

plato ; Methyl Violet as red sensltlser of the 

^oshlda 

plate and paper manufacture ; Raw' materials of 

. Timers 

plates; Action of moisture on 8cn.sltivcne.SH of 

Cousin 

plates; Anti-halutlon coating for’ (P) Cooanarl 

plates, film.s, or papers ; Manufacture of X-ray or 
(P) Mutschelier 


wltli ii new yellow 


255k 


284A 

TflSA 

lOOA 

OlA 

478a 

963a 

554a 

601a 

C96A 

200a 

601A 

878a 

878a 

56a 

659a* 

28a 

878a 

479A* 

601a 

305a 

84Ba 


118A 


. 926a 004a* 

(P) 

.. 602a 
.. 56a 

199a 
794a 
470a* 


795a 

28a 


203'J 


1181 

654a* 


Rfintgcn ray 


— . Von 

Glare . . 
(P) 

cfapstaff, 


848a 


601a 

441a 


878a 

513a 


44U 


601a 

158a 


554a 


plates ; Influence of tciQMrature 

Dalezkl 

plates and papers ; Drying 'by alcohol, 

plates and pii tures ; Manufaetiiro of - 
Christensen 

i>osltivc-print.s ; Production of '- (P 

and Eastman Kodak Co 

printing j»a;)or and transfer processes. ,’(P) KerotVM 
Ltd., and Middleton .. .. .. 

printing; Pigment or "carbon” by sliver m 

Middleton • v / 

printing process. (]») Thornton and 0’’Brlen 
production of direct, i)erraancnt, natural colour effects. 

(P) htmr 

records of \va\o lengths In red and Infra-red spectra 
of Iron, cobalt, and nickel ares. Meggers and 
Kj6S8 , • , , , ^ ^ ^ ^ 200a 

r^uclng bath of acid potassium bichromate.’ ' Cousin 118 a 
reduet on with ferric ammonium sulphate. Krauso . 2C0 a 
rendering of contrast ; Fundamental law for true : 

Kjlck"*^ 606 a, 963A 

repr^iictlon of line documents ; Gelatinous compos- 

Itions tor use in . (P) Dorel .. .. ^ 

sensitising dye, I’lnaverfol ; Crystallography and 

optical properties of the . Wherry and Adams 

silver Images; Chromium intensification of by 

use of chlorochromates. Liimi^ro and others 
sllver^prlnts ; Toning process for . (P) Oraphlkus'- 


607a 

756a 


920a 


tonlM of printlng-out paper; Platinum , (P) 

Ehrenl>crg .... ' 

1?“^ product. (P)* BuUwk, a^ Kas’t^ 
man Kodak Co 

In Bolntlons of' polysiiiphldM. 

tTMSfer process. (P) Kent 'and others !! ,*! 

colour vslQss In 

vim ; ProdnotlM of eeloQi«d ' ~ 


339a 

389a 


158A 


74U 

44U* 


440a 

116a 


Bemd^ AiioeiiitlM ; Brlllrii l«St. l01i 
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ooloiir ; M»Qtt|ftdiaro of . (P) Hom-Ivm 

€k)rfN>ritkNik« tnd Ivot 

do podw * Um oI Goiogoo glue In repiodiietlon of 
. Flock 

ProductlM of moltic^our . (P) Lawnhe . . 

Fhotograptiy ; BiackncM of coloured bodlco und its influence 

to . Von Httbl 

Colour : 

(P) OapeUif, and Eajitraan Kodak Co. 

(P) CMuatpck. and Todmlcolor Motion Pkturo 

Corporation 

(P) FrJeso-Oreene and (iarrett 

(P) Hamburger ::0lA, 

(P) He»9-Ivc» Corporation, and Ivc?* itU*. 

(P) Ives 

(P) Ivltsee 

(P) Smith 

Colour by the laulticolour proce.v of Dufay. Pooth 

colour* ; Preparation of flnc-graln colour aorcena for 

. (P) Chem. Pabr. Ituckau, and SlllH'npann 

colour* ; Subtractive and additive . (P) Kelley. 

and Prizma, Inc 

of coloured objects. Pope 

Oum bichroruatc process of with a new colloid. 

Starnes . . . . . . 

Hethods and devices for diHCOvcring time of exposure 

In . (P) StefanI 

radio*; Negative plate subslilnts for . (1‘) 

Burnett 

X-ray- ; Contrast and expohuro in — througli metals. 

Slade 

Photomechanical screens ; >I;mufuetuie of . (P) 

Halt 

Photometer; Universal — . IMoch 

Photometers ; 

(P) Little 

(P) Kaillug and (inrn 

Photometric scale. Ives 

Photometry of visible light rays li\ meaiis of ligb(-sen'.llh<‘ 
Icuoo-bases of organic dyostulls, also by silver 
chloride and cliromate palters. JCdei 

Photomicrography; New departure In Silverman .. 

Photoismsltlslng dyes ; Intermediates iist-d in preparation 
of : 

Lund and Wls«i 

Mlkeska and ntlicis 

dyes; Synthesis of — . Wise and oMicis .. 
Phtlmleln dyestuffs : 

Bosins and crytliroslns ; Lxamlnation of 

Cocking and others 

Pbthalclns : Manufacture of merctiry dcrivullves of 

(P) Palilberg, List. u. Co 

Phthalic acid ; Manufacture of . ( P) (ilbbs and Conover 

70 a* 

Phthalic anhydride ; Manufacture of . (P) Gibbs 

and Conover 70\*, 

Piirlflcation of crude . (P) Conover and Gibbs . . 

Phthalimido ; Pr(?paration of . lfcrz(»g 

Physlc^rl chemistry and chemical technology. Philip 

properties at high tem])eraturt s ; Measurement <d' 

. Tarrant 

Physlcol Society of Ix)ndon 

Physiologically active substances ; .Manufacture, tjf - ‘ from 
ovaries, corpus liUeurn or placenta. (P) Fnltikel 

and Hermann 

Pickling ferrous nrticle.s and electrically regenerating IIm! 
pickling bath. (P) Hoffman 

liquors; OtilUatlon of sulphuric add . (P) 

Fireman, and Magnetic Pigment Co 

metals with sodium blsulphato ; Process for working 
up spent liquors containing chlorides produced 
Id . (F) Krels 

Picric acid; Continuous production of (P) Brooke 

Drying , (P) Groesscr and Williams 

flow ^eet for H.M, factory, Greetland 

Blanufacture of : 

(P) Badler and UoUhiay 

(P) Baxter 

(?) British Dyes, JibU. and others . . 

(P) Brookes Cheral«ds, JMd., and Itrooke , . 
(?) Datt« and Yarma . . 

(P) Kills and others . . 

(P) Oraesser and Tlthorlcy 

(P) Green 

(?) Holliday and Clayton 

(P) 3^cdonald 390 a, 

Marqueyrol and lx>rlette . . r , , 

(P) itamy 

Maaiifaoture of from dlnltrophcuol In cr^tal 

form and eUmlnatlon therefrom of lead sulphate. 
(P) Holliday and Badler .. .. •• •• 

energy of trlnltoobeiueBe and - — . Von 

I or mm of “ Um wa^ Uqwii. (P) 

jaec Md ICatlib . . ». >* 

Iltfo-eteetrk^^^a^ teelmlcal apiitfca^ - 


PAOI 

W4a* 


6SSa 
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- on tiapliMtols, amino-naphlbols, and tnoir 
siilphouii acids. Paul 8i8A 
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Destructive dlsilllution and curlsvnIsHtiou of •. (P) 

Perkin, and .Nitrogen I’rcMlucts and Carbide Oo. . . 
Detonnlnatlon of “ frec^ carbon “ In — •. Hplclmann 

and W(K)d 
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traegor 

bitartrate ; Reaction between calcium sulphate and 

in the fennentatJon of plastered graiw must 

Bomtraeger 

•calcium double salts and tbclr occurrence in leaching 
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DnU and Dutt 

chloride ; Manufacture of from cement-kiln gases. 

(P) Blumenberg Jun. 

dUorkle: Manumctore of radioactive — . (P) 

P«^a 

chloride: Manufacture of l^m a solution oon- 

taiBhig bode oompoundi, (P) Wrinkle and 

Knhnect 

aMotida firoB motbmr Uqpon in maoBfaetaft oi sea 


FAOB 

444A 

877T 

332A 

14dR 

ftfllA 

108R 


47a 

24SR 

SOUK 

S07r 

209R 

200r 

203k 

412R 

200K 

37SR 

143r 

30a 

a02A 
31 3R 

380a 

231R 

200K 

I)02a 

OOOa 

14&R 

814T 

5764 

230R 

113A 

437r 

338R 

SOOT 

330r 

248r 

47r 

120n 


105A 

470a 
.'■>7 A 
01 OA 

323a 


323 a 
710a 
030a 
29a 
830a 

839a 

,320A 


323a 

20R 


d23A 

302a 

303a 



iSU 


BotaiilunHHioiit, taqm 
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recovery of . (P) BlumcniH*rg, juu SooA 
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of sodium. Voji lAKiUwon . . . . • . • • 

salts ; Uamot’s method for estliruitlon of , 
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jepa$IU <a to i»E3mi to Wt BoTi cw 

Boma 859A 

uM«; Vttem tor (UMolrUg (f) 

■ itainKftritf t .. .. .. .. 
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Miti ; BMovery of from cement-kiJii gMOf •«! 

tlie Ukd: 

(P> Blttmeobarg. Jun. 

(f) BInmenberg. Jon., and Chemical Conttnio- 

lion Co. ^ 3d2a 

laita ; Kocovary of In the manufacture of pig 

Iron. (P) Twynam .. .. .. .. .. 146 a 

•alta; Recovery of pure — - from kelp and like 

^ materlala. (P) Oppenhcim 75A 

lalti; Recovery of • from aaline mixtures. (P) 

Reeve 600 a 

salts ; Recovery of from alHcates. (P) Edwards 045A 

salts: Recovery of from solutions. (P) Bacon. 

and Solvay Process Co 576 a 

salts; Recovery of from sugar refuse. (P) 

Kenner ana Faber 536 a 

salts; Separation of , Bassett 172 a 

salts ; Separation and recovery of from commercial 

sodium nitrate. (P) Frceth and Cocksodge S22 a. 463a* 

salts; Separation of sodium suits and . (P) 

Leonls 500 a 

•sodium sulphate ; Recovery of - — from saline 

liquors. (P) Burnham 946 a 

sulphate ; Manufacture of . (P) Blumenberg, jun. 302 a 

sultdiato ; Manufacture of from kleserlte. (P) 

Kaliwerke Orosshersog vmi Sachsen A.-G.. and 

Hepke 945 a 

aulphaie; Reaction between tartaric acid and 

under varying conditions. Borntraeger .. .. 839 a 

sulphate ; Separation of from potash liquors of 

carbon dioxide factories, and process for preventing 
Its formation. I.uhmann .. .. .. .. 11 a 

Potato scab ; Correlation Iwtween occurrence of and 

the hydrogen ion ooncontrutlon and type of soils. 

GiUe^le and Hurst 112 a 

starch. See und^r btarcii. 

Potatoes ; Apparatus for extraction of starch from pul|H*d 

. (P) Sjollema and Moyer 693 a 

Manufacture of readily digestible, preserved — . 

(P) Wever 302 a 

Preparation of a stable dry product from raw . 

(P) Von Zdrid 511 a 

Preparation of starch and by-products, especially 

fcedlng-stutfs. from (P) FrltscRo , . . . 693 a 

Preparing for dehydration. (P) Mangelsdorff 89 a, 436a* 

Preservation of . (P) Noy and Noy , . , . &96 a 

Preservation of for distilleries. (P) Verelu 

der Splrltus-Fubrlkunten in Deutschland . . , . 595 a 

Process of treating to obtain potato Hakes or 

potato flour or meal. (P) Palmer 596 a 

flolanln content of , Behrc and Khreoko , . 88 a 

Treatment of for obtaining food products. (P) 

Dowdlng . . . . 267 a 

Pottery body ; Recent work on the bone china . Mcllor. . 83 r 

Casting of heavy . Allen 140 r 

days of Western Australia 390R 

and coarse ware ; Manufacture of . (P) Roberta 

and others 6831 

oolouri produced by the use of soluble metallic salts. 

Larklu 107 a 

Drying stoves for , (P) Wainford 863 a 

kilns ; Combustion chamber for . (P) Marlow . . 223 a 

Kilns or ovens for . (P) Maddock and Muddock 4lA 

manufacture in Bombay Presidency 436 r 

and other ware ; Ovens or kilns for . (P) ^[arlow 723 a 

ovens or kilns ; Fuel economiser or heat regulator for 

. (P) TlUtono and THst^me 365 a 

sagger day and mixtures. Brown 176 a 

saggore; Control of mixtures for . Schory .. 903 a 

a srs ; Koouorales In manufaeture of . Herda 802 a 

tltution of apatite for bone asli In . DuvIh i40r 

Tunnel kilns or ovens for firing . (P) Drossier 

Tunnel Ovens, l td., nnd Rushton 416A 

Use of Cologne glue in reproduction of photographs 

on . Flock 635 a 

Poultry spices and foods ; Detection of “ Mexican cantha- 

rldes" lu . Wnllls 207R 

Powder B; Pure . Delpech 796 a 

Ftameless . Delpeidi 878 a 

smokeless; Analysis of , Van DuJn and others 339 a 

smokeless ; Manufacture of : 

(P) Du Font, and Boll Orafn Explosives Co. 605 a 

(P) Du Pont and others 605 a 

smokeless ; Method of drying and recovering solvents 

from . (P) Oathmann 200 a 

Smokeless and process of coating same. (P) Du 

Pdnt. and Ball Grain Explosives Co 605 a 

smokeless ; Prooess for recovering solvent from . 

(P) Du Pont, and Delaware Chemical ]bxglneer> 

ing Co SOSA, 481 a* 

imoksleM; Removal of solvent from (P) Du 

Pont de Nemours Powder Go 269 a* 

Powdered material ; Treatment of with liquids in a 

ihiil^trottgh. (F) Stegmeyer 522 a 

Powdering frteUonaUy-igiiltablt material. e.y.. match 

SMSii *T.— «u 

Pewden; Appaiatw iSr nodnetkm of — trom milk gad 

other ttgvMa. (n BBl* aad Gaidier .. .. 551 a 


f AOt 

Power ; Dtotribntloa of motlre by gae and electridly. 

Clerir .. .. 1041 

electrio ; Report of committee on supply of « . 152i 

electric; Rupplyof . .. 00» 

plant In chemical wwks : Conference on . 212T, 2691 

plant: Production of distilled water in . (P) 

Josse and Oenseoke d85A 

plant ; Produotlott of steam from low-grade fuel, and 

a chemical worki . Parrish . . . . 284T, 827T 

Procees of employing heat for production of . (P) 

Lillie 806 a* 

production ; Use of solid fuel for . (P) Michie and 

others 454 a* 

g reduction with natural steam In Tuscany .. .. 457 b 

ources of . known and unknown. Lodge . . 474B 

Water in German-Austrla and proposed carbide 

monopoly 841 R 

water* ; Interim report of committee on utilisation 

of . .. .. 151E 

water- ; R<'port on development of . . . . . 213R 

Precipitates ; Formation of — -. (P) Kidd, and Wilkinson, 

Heywood. and Clark 954 a 

Precipitation; Apparatus for . (P) Walker .. .. 33 a 

of materials from solutions ; Process and apparatus 

for . (P) ('rowe, and Merrill Metallurgical Co. 20 a 

and peptlsatlon. Bancroft 749 a* 

Precipitators; Electrical . Thum 163 a 

Preheaters for dehydration of tar and other chemical purposes. 

(P) Blakeley 217 a 

Metluxl for diminishing deiKtsltion of scale in by 

electrolysis. (P) Rummel 451 a 

Preheating ; Method of . (P) Roberts 856 a 

uncalcined material prior to Its entry Into a kiln ; 

Apparatus for . (?) McCalg and Stevenson 400 a 

Preservative compositions ; Manufacture of , (P) 

Holzapfel 916 a 

• Preserving frult-julcoa and other organic food and vegetable 

I products. (P) Kern 611 a 

matter ; Process for . (P) Benenatl . . . . 3S5 a 

milk and other liquids ; Process and apparatus for 

. (P) 8i>ciu;('r 62A 

moist foodstulfs, vegetables, and the like. (P) Ges. 

f. Volksnahrungsralttel 231 a 

wood nud other materials. (P) Arcnt and others . . 948 a 

Presidential address 201T 

Presses for oil extraction ; Hydraulic . (P) 8oc. Anon. 

Uslncs de Koukelacre 953 a 

for production of briquettes and other purposes. (P) 

8utcll(fe, and Pure (Joal Briquettes, Ltd 671 A* 

Pressure : Method of generating . (P) Kasley. and 

Westinghouso Electric and Manufacturing C^. .. 752 a 

and temperature gauges. (P) British Refrigerating Co., 

and Jodroy 670 a 

Prossuies ; Industrial use of extremely high . Claude 886 a 

Prickly pear ; Utilisation and eradication of In Australia 456B 

Prime mover of high ollicloucy and British origin ; New 

. Acland 487 a 

Primers ; Charge for . (P) Buell, and Du Pont de 

Nemours and Co 742 a 

I’rinters’ ink : Manufacture of . (P) Barton and othera 46 a 

roller comiH>siti()n and analogous substances ; Process 

and apparatus for reclaiming used . (P) 

Grozlcr . . 378A 

Printing coloured discharge effects on cotton fabrics or yarns, 

(P) Calico Printers* Assoc., and others . . . . lOA 

colours ; Manufacture of . (P) Goldschmidt A.-G. 879 a 

fabrics ; Process for . (P) Schultz . . . . 869 a 

Industry ; Raw materials of the In Germany 

during the war 271R 

on metals. (?) MacOahan, and Westinghouse Electrio 

nnd Manufacturing Co 184 a 

.Mordant dyestuffs in . Pomeranz . . . . 30 a 

rollers; (Joppcr-coateU . (P) Taylor. Garnett, 

Evans and Co., and Bassham 1B8 a 

surfaoea of cement ; Manufacture of . (P) Grant 687 a 

surfaces ; Production of etched intaglio , (P) 

Saalburg, and Multicolor Intaglio Press Co. . . 200 a 
J' reatmont of Insoluble natural gums for production 

of thickenings suitable for calico . (P) 

Calico Prlaters' Assoc., and others 10 a 

Prize ; Cross and Bevan essay 471B 

Producer-gas. See under Gas. 

Proofing materials for treating wails of porous vessels. 

(P) Hadfleld and Batrtree . . . . . . . . 473 a 

Propane ; Recovery of butane and . (P) Garner and 

others 868 a 

Propyl alcohol ; Report on use of in medicinal pre- 
parations. Heffter and Juckenaok .. .. 924 a 

Propylene dichloride ; Manufacture of — . (P) Curme, 

jun.. and Union Oakblde Cto. .. .. 848A 

Proteases ; Tagetable Fischer , . 892 a 

Protein oontaot of sera; Use of refrabtometer in deter* 

mlnatlon of Homer .. .. .. M5f 

-loa .eompoQiids ; Vohunetrio aaalysia o( — n. Loob t8U 
moleo^: OheiBioal natnro of adaetpUem of acii^ 

dOtaUf by Biaoowalt . . .. ., H8 a 

^eoabovads ; Mamriheton. of — (P) 

Xaoll m do. . . .. , . . 7401 
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MnbMa. KoMclor aad H«ol(e 
Protelni ; AppIlcAkion of k>d]Qo*8Urch reaction to colorl- 
motrlo eatimatlon of — in Immunity reactionf. 

littige .. .. .. 

Caue© of remedy for certain Inaccuracies in Haqs- 

manns method for nitrogen distribution in 

Jodidi and Moulton 

Colour reaction of ►. Kdlbachcr . . . ! ! ! 

CSompounds derived from }>y cncrgctlo treatment 

with nitric acid. Mdrnor 

of curd and whey ; Metlio<l of differentiating — ‘ ’ 
Bevthlen and PauuwU* 

Dotennlnatioo of glue in j»rt*f*enoe of eoaguiabic — — 

In feoding-atulTs etc. Wagner and SehOlcr 

Determination of in milk rrewrved with potai^sluin 

bichromate. Dcfran(*e 

Determination of tyrosine in . JoVuia and Junes 

Direct determination of iion-nmino nitrogen in pnxlm is 

of hydrolysis of . Hiller nnd Van . . 

of fenugreek actMis. Wunsehendorff . . 
free from wator-soluble \ itamlne : Preparation of 
Osborne and others . . 

Manufacture of alkali-soluble cumiKxmdH uf cubium 

and iron pyrophosphate with . (P) l.eelnuvik 

Ia\'cs 

of the jxjanut, Johns and Jones . . 

Precipitation of by umrnuniunj sulpitate in i»lu- 

chemleal arialysis. Jiollaiide 

Process for recovering - from vegetabl*' protein- 

containing material, (P) 8utow 

Profitable recovery of - from tannery waste watvis 
for imiiuifneture of fertilisers. Pe< Ic 
Recovery of — - from waste llunors from tr<ainnnt 
of hi<le8, (P) Dorr Co., and Peck . . 

Re8cnrehe.s on — • — . Johnson and lJaae)i.iv,-Ky 
Prr)teolytic enzymes. und^r I'.nzymi's. 

Protozoa ; Soil . Cutler 

Prune kernels; Analysis of . Fordyee and Toiruiiee 
Prussian blue ; Formation of — in anununia recovery. 

Thau 

Pacudoglobulln ; Increased piecipltnbiljty of and 

HHsoelak'd antitoxin rrom h*-at-denatured solutions. 
Homer . . 

Pulp: l)e«tru<‘tlon of l»y fungi and bacteria. Acrce 

dlgeation ; RecoNny of alkali used In . (I*) .MeAfee, 

and Dorr Co. . . 

extraction: Apparatus for iircpurinu liaudMo ami 

kin<lrc(l material for . (P) lardine and -Nelson 

industry in ttinada . . . . 

industry in Russia: (’hcuiieal . 

.Manufacturo of fibrous — from wood .and other 
llgnoccllulosic suhhtaiue.s. d’j Nan NVessem .. ( 

Alanufacture of from gurlvagic (1‘) I’uttuert jukI 

Puttaert i!8Ja ' 

mill bark ; NVasto ns souree t*f (aniiln. ImIwiikIcv 

Rollers for straining jmpev or other - . (I*) flmk 

and others < 

sulphite- ; Mjinufaeture of . (P) Mc^rterud 

woods; .American . Kress nnd others .. 

Pulsometers for raising liuuiils of high va{K)ur tension, (ID 

Hu ye 

Pulverisers ; 

(P) Davis 

(P) Shelton ANoa. 

(P) Sturtevant, and Sturtevaiit Mill Co. .. ; 

(P) Thuneinnn 

and crushers. (Pt Knlttei, and American Pulverizer C o, 
Pulverising mill roller and siipiK)rtlng structure for name. 

(P; J.achmann, and Raymond Jfro.s, ImpH<t 
Pulverizer t!o. . . . . . . . . . . ) 

mills. (P) Walker 

aiKi separating machines. (P) lierry 

and separating mill ; Self-contained . (P) Sehutz. 

and Schutz Hawley CJo 

Pulverulent material ; Machines for disintegrating and 

screening . (P) Fraser and Peel . . . . < 

Pump; Automatic mercury with device for collecting 

the aspirated gases. Ikutell 07id Oberhoffer . , ! 

Self-acting mercury . Stock 

Pumping corrosive liquids. (P) Wallace and Tlcrnnn . . 

fluids ; Apparatus for . (P) Humphrey and others ( 

Pumps for acids. (P) Tobler 

Centrifugal for dealing wltli liquids ('ontalnlug 

solid, fibrous, and erosive mutters. Parsons . . 

luternal-oombustion . (P) Clark, and Humphrey 

Qos Pump Co 

Vacuum fluid . (P) Von Dollwltz . . ... 

water- ; Safety-valve for . Vigreux . . 

Pure-culture apparatus for yeast, inueorlrii. moulds, bncilli. 

and micro-organisms. (P) Magn6 

Ptirpurin. Sfs tinder Anthracene dyestuffs. 

Putrefaction ; Gaseous products of . Guaresclii . , ' 

Pmumolanaa; DetenulnatiOQ of titanium in Italian . 

GavazzI 

Presenoo and determination of phosphoric anhydride 

and tlUnium in ttallaQ . CaVaZzi . . 

Pyknoioeter; Qaa . Kling and fiuebowiak 

Pyinmkkuie, Se$ BlmethyUmlnoaiitlpyrtne, 

Thrwuli derivatim and tlieir aom u aad plianna' 
ceuttcal p^uote,^ i. 


Pyridine ; Dehydration of , (?) Downs, and The Banmtt 

^ Oo. ,. IflSA 

Determination of in ammonium nitrate. lAdd 4 IMa 

Estimationi and separation oi ammonia and — ~. 

PrJdeaut ,. ,. ISOa 

Recovery of and of similar organio bases. (?) 

Barrett Co., and oilters. (P) .. ,, ,, 808 

PjTltes cinder ; Olaudet's process of extracting sliver ftom 

. Jones , . SfifiT 

cinder; Kleetrolytic determination of copper ito — t, 

Mt-nglcr p4flA 

cinder; Wet extraction of (t)pi>cr from . Jones Sflftl 

dc])osltH in Huelva. Spain ,, SiSk 

l>etermi nation of sulphur in - . Moore .. ,, l/lA 

Kleetrolytic dotennlnatlon of «^<>T)p<'r in . Meagler 

KxpiMijiu nts on determination of -- - in cool. WlWldt *' 

and St^dfel 814A 

Hue dust: I'xtrac’tion of thallliim from . SiMon ^ 

ami Kdtuondsoii 70T 

furnuwM. (T) Braeq gggA, 

Magnetising roasting of . Young 725 a 

MeeJianlenl furnaces for roasting ■ — . Schofczlk .. 940A 

Rapid deterinlnatlon of sulphide sulphur In . 

Hartrtih 17lA 

Supply of Imn in Dnited Kingdom SIS 

Treatment of — with allieon or silicon alloys with 
recovery of sulphur. (I*) Det Norske Akticselskab 

for Kektrokem. Ind. .. .. .. 423A 

Pyrocreru)la, ,SV- DImothyIxanthenos. 

Pyrolusite chx lrodes ; Proecss for n^generatlng spent 

- . (F) Mailer .. 87flA 

M(!thod of treating to render It more react! vo. 

(D Jorgensen 636A 


Pyrometer : (VimnenKafiHl . Frev . . , . . . 749 a 

Disappearhjg filament ty]«: of optical — . Forsythe 2 i} 7R. fibOA 

PyromeUrs. (J‘) (.‘lark, and National Carbon Co 708a 

for MieaHurlng tem|veniture« of nkolten non-ferrous 

metals. {!') Kievits. nnd Kynoch, l.td 641 a 

optlea! : I ’fto of for control of optleal-glasa 

fiiinnet;8. Fenner fiSJfA 

Radiation . (P) VVaills and others 005 a 

'I henno-eoiipb i for . (ID Keh ln, Bottomicy,' 

nnd liahd, and Wriglil 708 a 

Pyromctrle Mubstanee ; Tin as an ideal . Northrup . . 743A 

Pyrornetrv : Apparatus for optical . (P) Hinlth, and 

Leeds and Northrup Co 03A 

Pyroiiioipblte group of mlnerniK. Amadori.. .. 200A 

Pyroteclmlc and liki? eomiamltlons, (JD Wicks and others 698 a 

Pyroxylln-eoat ed fabrics ; PnKluctlon of ; 

(P) Du Pont do Nemours and Co. 460 a, 4flQA* 
(JD MuMland. und Du I’ont de Nemours 

Pow<lcr tk). 319 a 

eomiM>siltlon. (P) Rparre, and Du Pont de Nemours 

and Co. 459A 

(;oiniH)sItlons, and solvents used In «x)nnoctlon therewith. 

(P) Du J’ont de Nemours nnd tkj .. 170A* 

comijounds; Manufa<ture of - • . (P) Lindsay, 

and Celhilold Co 282A 

Pyrrole Black : Nevv mode r»f formation of , Angell 

and Pleronl ; . . 130 a 

Pyrrhotlte ores ; .Magnetic concentration of . Bonordi 290A 

Pymvati ; Manufu<’turn of liy fei mentation, fP) 

Fernbach nnd Strange . . 338A 


Quartz cruelbles ; Melting furnaces with . (P) Wcstlng- 

liouso Metallfaden-DIQhlampcnfabr, 

glass; A pparatJW for building up objects of , (P) 

Qiilmby and Robinson . . . . . . 769 a, 

glass in wrnmlc laiKrratorJes. 'J’afner . . 

tubes ; .Nliinufaetiiro of . (P) Oesterr. Vcreln ftir 

chem. u, inetall. Produktlon 

Quebracho output for 191W . . . . . . . . 

Queensferry ; li.M. factory at — 

Queensland ; Coal discovery in — 

Flax cultivation in — 

Manufacture of rrx)fing tiles in — 

Mining Industry of in 1918 

Projected steel works in , . 

Quicksilver. See Mercury. 

Quinatoxins ; Preparation of nitriles from . (P) 

Melster, Lucius, u. Brtlalng 

Quinine in Brazil .. .• .. •> «. 

DetectioD of . Sak>inoi» . . . . . * • . 

Exports of from Nctherland East Indlss . . 

Industi^ hi Dutch East Indi^ . . 

Supply 0( . •• • •• * • f • • 


Qainliie snJjigiats ; Supplies of — . , , . ► 

Qaiaocyahiaz, See under Ok h wi i n k 






ftiOl 

^ In pwpwttlon of pho towwul tlg lpg 

iiiuid Md Wlw ^Wa 

UlkeskA and others 46dA 

PloAcyuol; Synthesis of . Wise and others .. 466 a 

Plnacynnoto,' Preparation of . Fischer .. IWa 

Pinaveidol; Crystallography and optical properties 

of . Wherry and Adams 766A 

Plnaverdol ; Synthesis of . Wise and others . . 466 a 

Qaloooyanlns ; Preparatloo of . Flsdier .. IMa 

Synthesis of photosonsitlslng . Wise and others 466 a 

t^inoUnlo acid ; Dyestuffs derived from . Qhosh . . 818 a 

Qatnonedmlde derivatives ; Carbazine dyestuffs, a new 

class of . Kehrmann and others .. .. 813 a 

<)ttinone'pheaolate theory of Indicators: 

Birge and Acres 662 a 

Brlghtroan and others 662 a 

ijulno.sol, See Potassium 8-hydroxyqulnollnc-5-suIi)honate. 


Radioactive bricks. Knollmau 634 a 

change ; Conception of the chemioul olemonl as enlarged 

by the study of . Buddy . . 19 r. 203e 

lumluous palota ; liumlnescenoa phenomena connected 

with . Bahr 110 a 

• medicinal articles; Preparation of . (P) Zuoblln 613 a 

minerals in Italy 247 r 

potassium chloride; Manufacture of . (P) 

Pcnkala 36 Sa 

preparation. (P) Hoydenrelch and others . . . . 105 a 

Badloaetlvlty ; Luminescence due to . Karror and 

KaMkJian C74 a 

of rubidium and potassium. Hahn and Kothenbach . . 816 a 
R adlo-pbotogrflphy ; Negative plate substitutes for . 

. (P) Burnett 389 a 

Badlosoopy ; Fluorescent screens for . Koubertie and 

Nemirovsky 600 a 

Radium emanation ; Actiou of on vitamines of yeast. 

Bugiura and, Benedict 068 a 

emanauon ; Chemical action produced by . IJnd 

300a, 360a 

emanation: Impregnation of water with . (P) 

Kabakjian G53 a 

ere In Devonshire 20E 

'Recovery of . (P) McCoy, and Carnotlte Re- 
duction do 286 a 

Recovery of from extremely dilute solutions, par- 
ticularly sea-water. (P) Baur and Nagel . . . . 867 a 

Relation between uronlura and — r-. Soddy . . . . 816 a 

Raffia; Compoidtlon and constitution of . Cross and 

Sevan 249 a 

Rafflnose ; Determination of . Pellet 48 a 

Influence of on deUirrainatlon of 8 ucn)K 0 In beet 

molasses. Pellet 48 a 

Rags; Machines for washing . (P) Chambers and 

Hammond 101 a 

Ragweed pollen ; Yellow colouring substances of , Hcyl 766A 

Rainproof cloth; Quantitative testing of . Martin 

and Wood 84 t , 

Raising adds or other liquids; AppaiUtus for , (P) ! 

De Provllle 661 a ; 

or forcing liquids ; Method and apparatus for (P) I 

Humphrey and others 348 a* ! 

liquids of high vapour tension ; Pulsometers for . ; 

(P) Cuyo 704A I 

Ramie for textile manufacture 188 r ' 

RaoHMy memorial fund 479 r ! 

Rapeseod cake ; Agricultural value of . Uui^sell . . 602 a 

Rare earths. See under Earths. 

Rations. Army ; Analysis of . Stokes . . 84 e, 331a 

Rattan, etc. ; Removing natural enamel from surface of 

. (P) Franck-PhUlpeon 858 a 

Bays ; liver oils from various species of . Tsujiinoto 109 a 

Reaction column. (P) Otto und’Co. 461 a 

towers; Filling material for . (P) Nielsen .. 614 a* 

vdodtles; Estimation of vapour pressures from . j 

Trauts 78 a 

Reactions : Apparatus for carrying out gaseous under i 

hiidr weasuro. (P) Medgyes 840 a* I 

between liquids and gases; Column for . (P) 

Oeworksdraft dos Steinkohlenbergwerks Lothringen 886A 

Carrying out chemical by means of magnetically 

spread-out electric arcs. (P) Lipinskl . . 469 a, 470a* 

Blectrloal acceleration of chemical . (P) Schmidt 

and others 687 a 

“ <P) 


>iAi 


^A 

216a 

295a 


26iA* 

201 a 

860A 

282a 

599a 


936a 


987a 

942a 


116a 


gas* : PtoosM and apparatus for effecting • 

Bradley, and Raiearob Oonoratlon . . .. 490 a 

in gaiM in dosed systems ; noductioii of , (P) 

la Ooor. and 5m Hydio-Blektrlsk KvaeMofidc* 


In gaiea al higii tsJteratam : brooms* and apparat^ 
for prodmg (P) mmm , ,v 


176A* 

162a 


B«iotl(His»eimf. 

^at high tempentnres; Hetbod and 0pfmdm Ibr 
oondnetliii (F) Mmp, Md TSohiio- 

CffiemloJli^|borat(n1m.^^l^ 

atlowpniMires; Cffiemteal . deas-iip of nitrogen 

by a heated molybdenom fllament. Langmuir . , 

Method of effecting <^mloaI (P) Steward 

I Modality of and chemical dynamics ; appUeatlon 

to phenomena of electrolysis and specteosoopy, 

Meunler 

• ring- ; Phenomena of Reiss and DIeiselhorst . . 

, Temperature-ooeffictents of catali-sed and oon-catalyBed 

i . Dhar 

i Reagents; Organic chemical . Phenj^ydroxylamine 

and '^cupferron/’ Marvel and Kamm .. 

Preparation of organic chemical . Adams and 

others 

Recording supply of liquid to chemical or other plant ; 

Apparatus for automatically . (P) Turner 

and Eames 460 a 

Rectification by adiabatic condensation without expansion. 

(henard . . 

columns. (P) Sudonburger Maschinenfabr. und Elsen- 

glesserel A.-O. zu Magdeburg 

of hydrocarbons during the war. Palllard 
of phlegms or wlnos and fermented musts ; Apparatus 

for . (P) Barbet et Fils ot CIc 

process and apparatus. (P) Barbet, and Barbet et Fils 

et Cle 266 a* 

Recuperators for furnaces. (P) Smecton- Wright Furnaces, 

Ltd., and others 671 a* 

Heat for air or gas. (P) Boc. Franoo-fielge de 

Fours h Coke 488 a 

Red River water ; Tin In . Bcrlngor . . . . 726 a 

Reductase of cow’s milk ; Bo-oallcd . Allemnnn . . 229 a 

Reduction of metallic compounds with simultaneous pro- 
duction of cyanide. (P) Foersterllng 

of metallic oxides ; Process of eloctrical . (P) 

Pfanstiohl, and Pfanstlohl Co 

of nitrated coal-tar derivatives: Treating liquor from 

. (?) Kltseo 

of oxides of motaJs and metalloids. (P) Lelbu . . 

process. (P) Westberg 643 a 

Reductions; Process for economising metallic . (P) 

Gerlach 

Redwood. See Sequoia eempervirem. 

Reeds ; Manufacture of alcohol and feeding stulfs from . 

(P) Verwertung Inlfindlscher Produkte Ocs, 

Ih^coss for producing textile fibres from . (?) 

Brummer 

Use of in the textile industry in Germany . . 

Refining liquids, e.ff., varnish, oils, fruit juice. (P) Ayrex, 

jim.. aud Bharplos Specialty Co 804 a 

Reflectors ; Metal — — , (P) Fery 686 a 

Refractive indices of fixed oils ; Change of with tem- 
perature. Wright 392T, 418B 

Kefractometcr ; Industrial analysis of mixtures of gases by 

moans of the . Ponchon 661 a 

in the sugar Industry. Main 14 St 

Use of in analysis of alcohol-water mixtures. 

Faust 661 a 

Use of in determination of protein content of sera. 

Homer 146T 

Use of in oxarainatlon of chlorhydriu. Berry . . 1461 

Refractometers ; Accuracy control In the manufacture of 

Abbe and Pulfrlch , 'rwyman and Simeon.. 142T 

Improved typos of British . Stanley .. ,. 141T 

Rofractometry and Its appll cations in technical analysis 

41R, 82b, 180T 

comralttco of London Section ; Report of . , , 899T 

Physical principles underlying . Philip . , . . 189T 

Refractories. Mellor 180R 

Basic for open hearths. McDowell and Howe . . 464 a 

for glass making; Provisional speciflcatlons for . 

204R. 463A 

industry ; Fuel problems in the . Bacon and 

Uamor 1871 

industry ; Research association for 849R 

Light-weight clay . Beecher 678 a 

Manufacture of magnesite , (P) Pike . , 723 a, 004a* 

Process for biuning . (P) Koppers 863 a 

SItioa : 

Farravano 186 a 

Ross 100 a 

Silica for glassworks use. Rees 187 a 

used in construction of furnaces ; Thermal con- 

ductivitv and specific heat of as basis for 

thermo-technical calculations. CzakO .. .. 684 a 

for the zinc industry. Babcock 866A 

Refractory articles ; Manufacture of ; 

(P) Carborundum Co 4164* 

(P) Tone, and Carbonmdom Co. 142 a. 866a« 502a 

artidos: Preparation of from powdered refrmctoiy 

materials for metallurgical, dumical, and oenunfo 

purposes. (P) Desgtas 

blocks and ottaer articles ; Maanfiictitrs of ^ ()^ 

Saakby «, 

bgicka ai d Moj to; Manujactma of (P) Btoofca 
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96U 


780a 


610a 


46dA 

66R 


267a 

004A 
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Qlj— it ^ teoipeAkm by iDe^ 

SM^ of nMwQrtiig tttrfooe teropcratuTM. Von 
mmniift «• •• 2d7A 

BMterUls and ibo glaM Industry. Cobb’ !! 137I 

^ matcu^; InBuenoo of tomporature upon the action 

of alJig on ^ Howe . 255 a 

KUnnfor . (P) j)onaW I! 824 a 

materials ; Manufacture of • 

(P) Bnrlght MTa 

(P) Kennedy * 

S 5™"- )“> 177k. 4iaA 

(P) Marsh 

niaterlato. e.ff., metals; Manufacture ot ductile bodies 

of . (P) Oranoe 

msterialB ; Presses for munufacturc of hollow articles 

of . (P) Van Quick 226 a* 

materials; llovcrslblo expansion of . ilodsiuan 

and Cobb 

materials used In coke-oven construction ; Proi>ertle« 

of . Hancock i^otu 

materials used in surface combustion 1)0.1008808. (i‘) 

Ansaldo A Co. . . \ ' 003^ 

products containing /3-aIumlna; Manufacture of — ^ ' 

(P) Saunders and others 4(iCA* 

properties of aluminous products. Lc Chatcller and 

Bogltch 

Kefrlgerating agents; Manufacture of . (P) Henning 761 a 

apparatus : 

(P) Carpenter 804 a 

(P) Cortosi 804 A 

(P) Keyes 277 a 

(P) Kramer, and Frigldur (.’ori)oratlon . . .sa 

(P) Ransomes and Itupier, and Crackncll .. «3 a 

(P) Sage and Broos 

(P) Sufzer Frires .V>u 

(P) Wolf, and Isko Co 242 a* 

- fish and other foods. (P) Dahl 788 a 

machines : 

(P) Davis 64 a* 

(Pi WIIUlo 8(KlA 

raachlnoa ; Compression — . 0’^ ( Jraswo and 

Kottaclinick . . . . . . . . . , ,*;a 

machines; Evaporator for . (P) Schmitz !. .'iOma 

machinee ; Process of compression for . (P) 

Worglteky 

machines ; Separation of oil from refrigerant In . 

(P) McClellan 440 a 

machines with rovolviirg evaporating chamber. (P) 

bans . . . . . . . . . . , , . . J 25 a 

process : 

(P) Norton, and .Tefferles-Norton Corp. .. 670 a 

(P) Wolf, and Isko Co. 242 a* 

Refuse containing water ; Extraction of oils. fats, and 

other greases from . (P) Cobwell Corr»f»rtttlon 871 a* 

-destructor furnaces. (P) Loask .508 a* 

Process for briquetting . (P) Leenderts . . . . sifiA 

Regenerator chambers of furnaces and the like; Cheiiuor 

bricks for , (P) Williams, and South iHiihaiu 

Steel and Iron Co 671 A* 

Reichert*Meh»l determinations ; Recovery of glycerol 

residues from . Purkes ' . . . . 46 a 

Bonnet ; Consistence of curd produced by . Allcmuun 

and Schmid 840 a 

Report of Advisory Board of Industry and Science, S. Africa 40lJi 

on alkali, etc., works ; Fi/ty-Ofth annual for 1918 

by the Chief Inspector 91 6 k 

of Association of British Ctieniical Manafacturcra for 

year ending May 81. 1919 252ii 

of British Association oomraittee on fuel economy, 
utilisation of coal, and smoke prevention ; 

Second UiiSR 

of British Cellulose Inquiry Committee 817 k 

f;f Chief Inspector of Factories and Workshops ; 

Annual for 1918 . . 400R 

of oomralssion appointed to examine conditions of iron 
and steel works In Lorraine. In occupied areas of 
Germany, in Belgium, and in France . . , . I22it 

of Committee on Electric Power Supjply 162tt 

of oommltteo of inquiry on Royal Ordnance Factories. 

Woolwich 292 r 

of committee of Institution of Petroleum Technologists 
on production of oil from cannel coal and allied 

minerals 169 k 

of Committee of Privy Council for Scientific and In- 
dustrial Research. 1018-19 33.3 r 

of committee on standardisation of laboratory glass - 

. ware 280 r 

of OomptioUer-Qeneral of Patents. Designs, and Trade 

Marks, 1918 ; Thlrty-slxUi 367 r 

of consulting chemist to Royal Agricultural Society, 

1918 .. .. :. 444a i 

to Corrosion Committee of Institute of Metals ; Fourth 

Bengou^ and Hudson 258 a 

of Departmental Oommltfcea on sulphuric acid and ' 

fertilber trades, 1919 90m i 

on defutopineBt of wafter*power , . sism 

by Dliectof of U.8. Boiumo of MSnea ; Bighth annual I 

yw eirdud .. .. 866 b 1 

on effeeti of ilittMiBiMon. teasonal variation of . 

KiWi> irid ,, .. am 

1 teiioaa In tbm iliil Imdnriiy - .. 9 Wa 


I MepoeV— eunf. ' 7>' - 

oj FUut Oiowtog Committee; luterim US? 

^Pr^nSmSy^’^ ®W<y (Teehnloal) OommIUee ; 

on omplpymeot of get at a souroe of power, eep^tly in ^ 
motor vehideik In subatitotkm for peZSl ind 

petroleum i^uole 207* 

of KngtnMrluf trades (New Industries) OommUtM Wm 

on experimental use of powdered fuel lor 

furnaces, Simons 

on food conditioaa hi Germany, with memoranda 
Agricultural conditions in Germany and on earl* 
cultmal statistics. Starling and olhen .. T. 4m 

of FockI Investigation Board for 1918 .. *. mb 

F ort.y-thlrd annual of H.M, inspectors of expJoalvei, 

,, gm 

. on fuel ecoru»m.\ niid (oiifrumptlons in manufacture of 

iron and stool, Bono and others .. ,, 855 b. 7701 

on gas standards to Board of Trade . iJl* 

ot Coverninent Chemist uj)on work of Oov^menl 

laboratory for year ended Mar. 31, 1018 .. it* 

of Government chemist on work of Oovoniment * 
lulH)ruU)ry for year ended Mar. 31, 1919 Agdm 

of Indian Industrial Commiseloii “ aoJ 

of Dit.‘Mj(>])artniontHl comndttoe ooncornlnii mo* 

I ductlnii and utlllsatiun of alcohol for power and 

traction piirjxi^^cs .. ^ 250 k 

on Internal conoslon of gas mains and services Interim 

on inyc-iitlgatlonA carried out by Chemical Waste Products 

Comiiiittoe of Munitions Inventions Dept 28111 

t() Manihesbu Stimu Ustus’ Asaoclation. Stromeyer 49 k 

on tnincs and qtiarries ; General , 1917 .. ^ SOB 

on mines and quarries, with statistics, 1918 !! *’ 420a ' 

on present sLitus of fuel et'oiiomy In G«r»iian Iron and 
sUm I Indiwliy of occupied Uwrltory on loft bank 
ot Rhine, .lohns and Knnls . . . . 880 b. 770i 

ot proccHllngH of Industries Advisory Jtoard and of 

tlifl beientifle and 'J'echnical Committee. 8. Africa 40la 
f»n pulverltM^d wnl systems In America. Harvoy . , 190 r 

of lU'fractometry CommlipH) of lA)ndon Section . . j 899 t 

oil relative elliclenclc-g In use of ditforent gredes and 

compositions of gas 604. 

on statlsibal work of the Factories Branch of the 
Department of Explosives Supply, Ministry of 

Munitions . . , , , , ^ ^ 43 ()b 

on trwlo of Australia for 1918 .. .. “ 401 » 

on tradt* of Canada and Newfoundland, and detail^ 

rei^ort on trade of Ontario for 1918. Field , 282a 

on trade conditions In British East Africa. Uganda 

and Znnzibnr. Slelth * goAtt 

on troile of South AfricK for 1918 .. ** 42IB 

on troiio of Wostem Samoa. Tongan Islands, attd 

Kill Islands. Dalton 

of Water Power Resources Committee ; luterim — 1-', )61B 
on work of Insr)0(:U)r8 of Foods for 1917-18, McFaddan 50B 

writing in chemical works 83011 

Reports ; Annual on progress of appllc^l chemistry IB. 77 b 

by the Coal Industry Cornmissioa ,, .. ,, 272B 

Ro.Hoarch in Alberta , ^ 808B 

Association ; Brllisii Non-ferrous Metals — — , .* * 810B 

Association ; British Photographic . . . 291 b 

association for the cotton industry . . , , ... * 24611 

asHociatlou ; Pi ojjosed cotton for U.B A. .! ,*! 475 b 

association ; Formation of a scloritlflc . . . 1 1 ggll 

associations for glass and refractories Industrie ! . 8491 

associations ; Industrial gggH 

Board to consider industrial fatigue . . . ! ,* ,* 

British Association and post-war sclentlflo . . . 897 b 

Council; International .. 8061 

Development of ki Unituxl Utates 148 b 

fellowship ; J.atham , 471 r 

f";*' 7T , !! 814R 

industrial . . . . . . , , . , . ^ ^ g6R 

industrial and the supply of trained sdentlflc 

workers . . . . . . igna 

institute for Canada . . , . ,* .* ’ ’ 7^ 

laboratories ; Mining at Pittsburgh ! 4S7 b 

organisation In Canada ; New • 228B 

organisations ; Conference on 3071 

Possibilities In colour , Everest 4574 

Report of Committee of Privy Council for NclentJfto 

and Industriul , 1018-19 3851 

Scientific and Industrial 1901 

State-aided 1881 

in United States ; Fodorul aid for sclontltlc — r . . 45 b 

ResJn acid from sulphltu-ccIluIosS waste lyes ; Plnabletlo 

acid, a new . Aschan and Kkholin .. ,, 646 a 

from LKmiifamfrsr Formotana, llance; Natural — — 

TauchJhashi and Tasaki . 046^ 

Manufacture (rf — - — > from crude solvent naphtha. (P) 

Danin, and Koppers Co 48$j, 

Obtaining from parts of plants. (P) Bailor .. 428A 

from ollbonum {Bonomia Htraia) .. , , Ml 

of outer bark of M«laU%oa unetnaia. Smith .. 5061 

from Oyster Bay pine , , 148jl 

pine- ; Procosa and apparatus for distiUlng onido ^ 

(P) Dunwody . . 

pine- ; Retlni Isolated from — Salvatem .. 9ttA 

p^-; Soaqulterpeno fraction from . Asrima „ e56i 

Prooeas tor wooverlng from vegeUbla oeUiikwIe 

matcriala. (P) Schwalbe .. .. .. ... 2954 

:: :: 
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BcHinotti ICaaiifftcture of 


(II Forrest and others 
(P) Zlmmemann 


(P) Zlmmemann 

. fubstaaf«s; Manufacture of . for production of dye- 

stuffs, by action of sodium soap of y-plnio acid 
on naphthols, aminouaphthots, and their sul- 

phonic adds. Paul 

substances ; Obtaining from conifer needles. (P) 

Kichter und Co 

Kesins; Action of olcohollc potash on Nicolardot 

and Cofflgnler 

Aroouijts of Iron, olumina, and silica in , Qonncr- 

mann 

Characteristics of some new . Nicolardot and 

CV>ingnlcr 

C^ondensation of unsaturatcd conii)ounds in relation 

to . Prlns 

of conifers* Manufacture of colophony of high quality 
from old natural - . (I*) Ktihicr . . .. 428 a. 

Constituents of : 

Zlnke 

Zinke and Lieb 

Zlnke and Unterkieiiter 

Coumarone . Stern 

coumaronc- ; Technlc^il , Mareusson . . 295 a, 

Direct separation and purification of solid and olJy 

products contained in natural . (P) Merz . . 

Distillation of crude . (P) Dunwody .. 

Extraction of from cellulose, womtkI pulp, ami 

paper pulp. (P) Brune 

isolated from pine resin. Salvuterru 

Manufacture of from ftolvent naplitha. (P) 


ftperr, Jun., and Darrin 

Manufacture of syntln'tlc . (P) Dior ! ! 

Separation of — by lR)rax solution. Wolff . . 

Suitability of German for manufuefuro of soap. 

Goldschmidt and Weiss . . . . . , . . 220A, 

Resorcinol; Manufacture of . (P) Goodman and 

Qrubman 

Retaina tree; Colouring product and mordant from the 

. (P) Vegas und Vegas 

Retort waste ; Process and machine for reclaiming . 

(i*) (ierlach and otlicrs i 

Retorts and apparatus In connection tlicrewlth for use in 
manufacture of gas. (P) Drakes, Ltd., and Drake 

Oontlnuous-actlou . (P) Bassett and others .. ) 

for continuous, earbonlwitlon of coal and the like; 
Vertical — r-. (P) Glover and others 

Continuous rotary —— (P) Shoaff 

(or destructive distillation of carbonaceous materials ; 

Charging of . (P) West and Wild . . . . ; 

for destructive distillation of coal and the like (P) 

W^est and Wild « 

Manufacture of . (P) Sankey . . \ 

Mechanical . (P) rhllllps ■.* t 

Reinforcing . (P) Wo<jd ; 

Betting of bast fibres. Krais i 

fibrous sulwtances; Process of . (P) Rlumnn .. ( 

of flax by means of bacteria. Looser ^ 

of hemp ; Warm water . (P) Kuhnow . , ! . * 

Rhainnose; Preiwation of . Clark • 

Rhineland chemical works : 

Allan 

Jlost 

chemical works. I^^abour conditions and recent plant 

extensions, Allan . . ^ 

Rhotanium ware ; Testa of as substitutes for platinum 

laboratory utensils. GurevhW and Wlohers .. f 

Rhubarb ; Composition of . llubner i 

nice bran ; Fat and oil from , Wclnhagen . . 

hulls ; Carbrox,” a decolorising carbon prepared from 

and its use in refining sugar. Hhllstono .. <1 

straw : Treatment of — to recover its values. (P) 

Morsdeu 

Eldnine. Winterstein and others ; 

Ring reactions ; Phenomena of . Reiss and Dlessel- 

horst 5 

Road-making materials ; Waterproofing . (P) Baker. 

jun i 

materials ; Ultramlcroscopic examination of disperse 

colloids in bituminous . Lord . . .. t 

surfacing material ; Manufacture and laying of . (P) 

Roes 

Roasting apparatus for granular carbon. (P) MtUcolmsoii 

and others 5 

or like treatment of materials ; Two-stage apparatus 

for . (P) Erlth’s Engineering Co., and Krlth 7 

ores ; Apparatus for . (P) Moluar 3 

ores or eonoentrates. (P) Talnton 6 

wes ; Furnaces for . (P) Martin and Richards . . 8 

of ores and the like ; Furnaces for . (P) Oortese. . 

ores, S.J., yellow ochre; Furnace for . (P) 

Goldthorpe and others 3 

of pyrites ; ItagneUslng . Young . . . , 7 

and sintertng ores, furnace products, etc. <PV Kirby 8 

sulphide ores. (P) Malsoh and others 5 

RbHMa pmOaoaoUt bark: Toxlo oonstltuents la 

TasakI aoUanaka . . , . . a 


Rfintgen ray ptatee, films <a papen; Manufacture of 

— . (F) Mutsebeller . . . . . , 848i 

rays ; Kiainiiiathm of metals by means of . (P) 

Ffintenau 910i 

Rbntgen Society ' 1821 

Rfintgen tube ; Metalllo . (P) Wolfram . , . . 495a 

Roller mill scrapers. (P) Schmidt 277a* 

Roofing felts. See under Felts, 

scrap; Recovery of fibres and asphalt from . 

(P) Allison, and Barber Asphalt Paving Co, . . 288a 

tiles; Manufacture of In Queensland .. .. 268a 


Waterproof compound from tw for ■ 


(P) Kelsey 865a 


Rosin ; Austrian and American . ' Fahrion . . . . 471 a 

Constituents of French and American . Knecht 

and Hlbbert 472 a 

Determination of melting point of . Crosaley !. 186 a 

Determination of — — - In rosln-pltch mixtures. Wogrlns 

and V4rl 883 a 

German . Besemfelder 186 a 

See dUto Colophony and Resin. 

Royal Awlcultural Society ; Report of consulting chemist 

^ . . . . 444B 

Royal Canadian Institute ; Anniversary meeting of . 7 r 

Royal Institution 28E, 244R 

Royal Ordnance Factories, Woolwich ; Report of committee 

of inquiry on 292 r 

Royal Society 139 r. i84r. 226b 

Royal Society of Art^ . . . . 43 r 104r. 10.3R. 182r. 205k. 453r 

Royal Society of Edinburgh 203R, 226 r 

Government grant to ’ 148 r 

Rubber ; Adsorptive power of . Twiss . . . . j48t 

Ageing experiments on vulcanised plantation Para ^ 

. Eaton and Day 339x 

Ageing of vulcanised . Do Vries 82 a 

nnalysls ; Use of furfural In . Dubose . . . . 782 a 

Analysis of vulcanised . Dubose 782 a 

Apparatus for extracting from materials containing 

the same. (P) Simon and others 241 a 

articles ; Manufacture of dec<»ratcd . (P) Somer- 

ville, and New York Belting and Packing Co. . . 731 a 

articles ; VuJcanlwitlon of . (P) Price, and Rubber 

Regenerating Co 331 a 

Artificial . (?) Talley HlA 

bungs; Ko-use of perished 312 r 

as a colloid. Twiss 47 r 

Combination of with sulphur. Stevens . . ! ! 192T 

Comparative ( fit'ct of organic accelerators and nmgnesla 

in vulcanising . Stevens 782 a 

compositions ; Adhesive . (?) Slocum, and General 

Rubber Co 831 ^ 

comwsitlons coutuinlng cotton. (P) Johnston, arid 

Electric Rubber Rodalining Co 296 a 

coiujwsitions for filling tyres; Manufacture of . 

(P) Aycock 835 a 

comjHJsitions ; Manufacture of : 

(P) Blorcr, and Boston Woven Hose and 

Rubber Co 590 a 

(?) Weiss, and P>arrott Co 22 a 

composltloDS ; Manufacriire of and vulcanisation 

product therefrom. (P) Hartong., arid Goodyear 

Tiro aud Rubber Co 472 a 

compositions or substitutes therefor ; Manufacture of 

. (P) Macdonald 089 ^ 

compound material ; Resilient . (P) Rlodcr 

and others 590 a 

Compounding with powdery substances. (P) 

Knowlton and others 112 a 

compounds ; Effect of light on unvulcanis^ 

Itepony 590 a 

comiK)uud8 ; Manufacture of Improved . (P) 

Broomfield 152 a 

compounds; Rapid electrolytic method for deter- 
mining total lead and zinc in . Donaldson 647 a 

Condensation of unsaturated compounds iu relation 

to . Prin.s 152 a 

connections ; Clips for preventing from slipping 

off glass and metal tubing and for atta^ng 
pressure pumps to taps. Keane and Patohln .. 891 t 
content of latex ; Use of hydrometers to deter min e 

the . De Vries 690 a 

derivatives; Manufacture of . (P) Snelling .. 188 a 


Determination of - 


- in Impermeable fabrics. Duboec 782 a 


Tiiakl «nd Twi«kR .. ,, 


Determination of metastablo . Dubose ,. .. 82 a 

Determination of sulphur in . Roeensteln ,. 547 a 

Devulcanisation of . (P) Spence 472 a* 

Devulcanisation of with accolerators. DaboM 782 a 

Devulcanisation of by catalysts. Dubose .. 264i 

Devulcanisation of by hexamethylenetetramine 

under pressure. Dubose 264 a 

Effect of certain accolerators on propertl^ of vulcania^ 

. Kratz and Flower 781 a 

gas mask fabrics ; Effect of exposure to weather on 

. Perrott and Plumb 408i 

goods ; Determination of free carbon In . Smith 

and Epstein 151 a 

goods ; Vulcanising (P) Oomstock, and American 

RubbwOo, 188 a 691i* 

niduBtry of Japan . . . . , . 8SftB 

todnrtry, past and pnaeiBt. Poifitt . . lOa 

Inflnanea of certain ehemlCali <m tenet (joalktei of 
— . D9 Vriec tad oeiwrt . . .. 8 £a 
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Eofiber'-^eofir, 

laHueiioe of he*t oa tha Inner qualities of 

Vriee and HetleDdoom 

InOuenoe of “ rustlneiw “ on tho Inner qnalitlet of 
sheet A——. De ?rle» and Hetlondoom .. 

latex. Twisa 

latex ; Bacterial changes in . Whitby . . 

latex ; Goagulation of Heveia . Vernet . , 

and latex ; Influence of a change of temping surface 

on ■. De Vries 

latex ; Process for treating . (P) Slocum, and 

General Rubber Co 

latex from uncultivated Funtumia ilaslica and Its 
coagulation. Henry and Anunann 
and latex from upper and lower cuts. De Vries . . 

latex ; Variation in Hevea brasilimfijt . Whitby 

or like substances ; Process of synthetically producing 

. (P) Gottsclialk 

Haetilnes for cleaning scrap (P) Stephen 

Manufacture of a composition liavlng general pro- 
perties of . (P) Gregory 

Manufacture of pigmented . (P) India Rubber 

Co. 

manufacture; Use of lead olcato in 

Median ical coagulation f)f . ZuydcrhoiT . . 

MiniTol . iSe^ Asiihalt. 

Moistuni content of plnnialion . De Vries 

plantation Para ; Prepuration ami vulcanisation of 

. Eaton ami otlicrs . . 

Preparation of raw — — . l)c Wildemau 

Process for treating ; 

(P) Porjicl 

(P) Zt'rtucho 

-proofed cotbm fabrli’s ; isolation and examination 

of the U'Xtilo in . Porritt 

Recent motlioda for estimation of — ^ — . Utz . . 

Heclaiming : 

(P) Hacriud 

(P) Dunlop Rubber Co., and Twias . . 

Regeneration of vulcanised ; 

Dubose 

(P) Varenhorst and Kol 

Bcoils ; Oil and cuttle food from . . . 

solvent: RccoV(»ry of , (P) Morron, and Mechan- 
ical Rubber Co 

Bolvoiits ; Preparation of — - from mineral oils. (P) 

Carper and 'lullodi 

stress-strain curve. Hchidrowit/. and tJoldsbrough 

stress-strain curve ; Nature of . llatsdic^ and 

Goldsbrough 

StJcss-strain curve ; Practical interpretation of . 

Schidrovdtx ami tloldsbrough 

•sulphur mixtures ; IV-nslle strength of . De 

Vries and Hellcndcxun . . . . . . ylT, 

Swelling power of various liquids for . DuIkwc 

synthetic; Eight years’ work on - - Gottlob .. 

synthetic ; War-time uses of In Gormany. GotUob 

-treated Iclloon fabrics ; Permeability of - to gitses. 

Frenzcl 

-treated fabrics ; Manufacture of (P) Dcutsch 

Turgcsccnce of . Dulxisc . . . . 640 a. 648a, 

tyres ; Treating old to produce new material. 

(P) Harley ^ 

Variability in plantation . Do Vries and Spoon 

Viscosity of plantation , Its ndatJon to the pro- 

perties after vulcanisation, and its significance 

in rubber testing. De Vries 

Vulcanisation of : 

(P) Dunlop Rubber (k>„ and 'fwiss . . 330 a, 

(P) Gibbons, and New York Belting and 

Packing Co 

(P) Nortii British Kubl»cr Co., and Porritt 
(P) OstromlHlensky. and New York lilting 

and Packing tk) 

(P) Porzel 

(P) I'hackor, and Revere Rubber Co. 

Aiilcanisatlon ; Accelerator for . (?) Boggs. 

and Simplex Who and Cable Co 

Vulcanisation of with the aid of an accelerator. 

(P) Van Hasselt 

Vulcanisation of at constant temperature and 

at a series of Increasing temperatures. Kratz 

and Flower 

vulcanisation ; Investigation of - — . by means of stress- 
strain curves. Schidrowitz and Goldsbrough .. 

vulcanised ; Action of solvents on . Stevens . . 

Washing crude (P) Sliaw 

waste ; Process of treating . (P) Johnston, and 

Electric Rubber Reclaiming Co 


Fiax 

m 

22a 

47t 

187a 

64dA 

8481 

647a* 

836a 

648a 

964a 

189a 

691a* 

227a 

IIIA 

290tt 

330A 


lllA 

646a 


3T9a 

872a 


r>(»T 

688a 


Rubidium salts ; Radioactivity of - 
bach 


Haim and Rotten- 


Rumanian Navy fuel oil ; Suitnbilliy of as burning 

oil. Von Walther 851 a 

Jtxmux (Titpu$ ; Proximate analysis of and comparison 

of its hydioxymethylanthraquinones with those 
from certain other drugs. and Okey .. 477 a 

Rossla ; Beet sugar Industry In 878n 

Chemical induatrv in 468 r 

Chemical pulp industry In 812R 

Iron ladttuary of and tha Ukraine . . . . . . 66i 

XroD ore depoaRa in . .. .. *. .. .. 47 r 

Reaumiition of alcohol manttfacttiro In .. . . 66 r 

Buparpooephate maoufactura In .. 29i 


731a 

162a 

H2A 

872a* 

33bR 


270a 

188a 

34 7T 

348T 

188A 

835a 

73()A 

730A 

a36A 

917a 

781a 

lllA 

731a 

22 a 

429a 

296a 

688a 

966a 

370a 

689a 

S79a 

649a 


16U I 

347T 

193T 

690a 


Rost : Electrolytic jKocaas for raaMvlnf from iron or 

•teel (?) Marino S26 a 

•preventlof ooatiogi. (P) Allan and Altoil . . M6a 

•proof coating for Iron and steal. (P) Allen . . . . 182 a 

•proofing articles of Iron and steel j Solution for — » — 

(P) Allen, and Parker Rost Proof Oo. of AmeriM . . 28U 
•proofing iron and steel. (P) Oolqnhouft, and Farkar 

Rust-Proof Co. of America 727 a 

•proofliui Iron and steel articles. (P) Thomsou, and 

Ferrotherm. Ltd .. 727 A 

•proofing iron and steel ; Metallic coatings for — — , 

Hawdon and others 41fiA, 586A^ 

-proofing Iron and steel ; Solution for . (P) Alios, 

and Parker Rust-Proof (V). of America . . . . l4flA 

-prfK>fing and nut-locking; Solution for . (P) 

Matthoai! and others 14fiA 

■proofing M’lth zinc vapour. (P) DaiwntA and Newman 8£7A 

llemoviiig — from iron ertirlcs. (P) Badlsche 

Anllln n. Soda Fabrik 87lA « 

-rcHisling ferrous alloy, (P) lllcliardHon and Richardson 908A 

Rusting of iron ; 

Arcldbalil I2llt 

Coudiiuan S22A 

of iron in coiiDu t with other nTCtals and alloys. Bauer 

and Vogel 144A 

of Iron : Removing rust from, and preveidlug . 

(P) luglo 950A 

of iron ami steel ; Preventing , (P) Chadwick 

and id.hers 908 a 

Method of preventing stoel from ' (P) GraVoll .. 826 a 

Rjo ; I'^resenci* of iiiumlninm a« a reason for tho diffenmee 

In the olfc'Ct of so-eaIie<l acid soil on barley and . 

Hartwell an<l Pember lltA 


Saccharification of cellulosie materials with simultaneottS 

E ' ictlon of citratc-solublo phoaphato, (P) 

, Fiibr. Rlienanlu, and others . . . . 896A 

Saccharlinetor ; Constants of tho quartz wodgo — — , 

Herzfeld 878 A 

Sacclmrlmefers ; I’roiK>8od Bi)C(Ifl cations for made in 

U.S.A. Coates 784 A 

Relative merits of dllfercnt normal weights for — . 

Balllard 878A 

with an international scale of 20 grms. : 

Batiks 598 a 

Browne 593A 

Saccharin ; Analysis of commercial , Detection and 

cHtimaMon of impurities. Richmond and Hill .. 8T 

DeG'rrnlnatloii of . Beyer , , . . . . . . 844A 

Determination of In tablets. Bonis . . . . 198A 

Imperial preferential duty on 190R. 

as substitute for sugar 7k 

tablets ; iOxamlnation of . Richmond and others 66 a 

Saccliarosc. See Huerose, 

Safllower oil. Sec under 011b, Fatty, 

Saggers. See under Pottery. 

Sul bark ; Coniisrsltlon of - — and some physiological 

problems rclatiMl thereto. Cross and Itcvan , . 250A 

Salicyl group ; Dostructlon of Um under biological 

( onditlons. Hanzlk and Wetzel . . . . . . 844 a 

Sallcylaldehyde ; Volumetric determination of saltcyilo 

acid in presence of . Borg 837A 

Sallcylati’B ; DeixrinpoBltlon of Bolutlons of on stand- 
ing. Uanzllk and Wetzel 844A 

Salicylic acid ; Volumetric determination of In presence 

of salieylaldehydo. Berg 887A 

Saline liquors ; Pn)ce8s of treating , (P) Reeve, and 

Diamond Match Co 576A 

Salmon ; Determination of liexabromldo and iodine values 
of salmon oil as a means of Identifying the species 

of canned , Bailey and Johnson . . . . 6lA 

Salt deposits In Holland • • • • 144R 

exports of United Kingdom .. .. <• •• 8lk 

Eixtractlon of from natural brines. (P) Schaefer 868 a 

industry in 418E 

Industry In India 68E 

industry in South Africa .. 

monopoly In Japan . . . . 

Production of common — — In India 806» 

p^uctlon in Norway .. ^ 

ft^uction of In South Africa . . , . . . 226R 

sea>; Potassium chloride from mother Uquori In 

maoufactcure of — — . Nishlmura . > . « • • 6S7 a 

in the United SUtes ^ . . . 28R 

works; Mother-Uquors of marine — - — and the pro- 

blem of potassium salts. Manxella • . • . 814A 

See aUo Sodium chirwide. 

Salt-cake. See Sodium sulphate. 

Saltern* Institute of Industrial Chemistry 1051, S08t, mt, 471R 
Award of post-graduate feltowshlps by — — w t* lOfiili 

Saltpetrs. See PotAistom hltrato. 

(Me—. i8sr Sodium nitrate. H 
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AjMMntui f<»> obUinlitf from Ml^be*rinK otm. 

(F) DArllng, and Du Foai de Nemoun and Co. . . 761 

^ oomptex ; Crjroaoopio toventiaatton of in aqueona 

aolntlon. Cornec and UroaJii . . ^ . . . 860l 

Oontiitutioii of lnt«rDaIly complex . Kaner and 

othera 477i 

Deoompoaftlon of organic acid in aqueona solution 

into normal salts and free adds. Diockmann and 

Hardt 5981 

double ; Cryoecopic investigation of In aqueous 

solution. Comecand Urbain SOOl 

Fusion of sodium hydroxide with some inorgardc . 

' Itoswell and Dickson 72i 

Manufacture of dehydrated mineral . (P) Doonar 630i 

Means for dehydrating , (P) Kormer, and Cannon* 

Swensen Co 522i 

organic ; Manufacture of cortalu by fenncutatioii. 

(P) Fernbach and Strange 8331 

Separating from mixed solutions. <P) Well . . 636 a 

Separation of from a mixture of salts In solution. 

Homsoy. and General Bcduction Gas and By- 

Products Co 134 a 

Treatment of solid by electrochemical reduction. 

(?) Hanrlot 109 a* 

IJltramlcroscopic examination of very thin deposits 

of produco<l by evaporation in high vacua. 

Hamburger 182 a 

Salvarsan ; Analysis of sllver sodium-compound of . 

Btoi 792 a 

Samoa ; Report on trade of Western . Dalton . . 335 b 

Samples of liquids ; Apparatus for automatically taking 

. (P) Roberts 210 a 

Sampling ; New simple device for . Riley . . . . 59 r 

Sand; Apimatus for drying . (P) Hope .. .. 311 a 

Apparatus for soreenlng and washing . (P) 

Pleasanco 63 a 

Determination of silica and in feeding stuffs: 

Dyer 115 a 

, I'loyd 116 a 

-lime bricks; Manufacture of mixtures for . 

(P) Neumann 825 a 

silica* ; Dlswvery of high-grade In T/>uislana . . 470 r 

Sands ; Moulding — for non-ferrous foundry work, 

Boswell ., 875 b. 825a 

Sapindwi utilit ; Preparation of sugar from . Wlnter- 

; stein 476 a 

Saponaceous compositions; Manufacture of . (P) 

Feldenhelmer and Plowman 427 a 

Saponifying glycerides ; I'rocess of . (P) Kctitcr, and 

Reuter Process Co 427 a* 

Saponin In fenugreek seeds, Wunsehondorff . . . . 922 a 

of lucerne. Jacobson . , , . 476.\ 

Saponins. Wlnterstcln and Maxim 303 a 

Sardinia ; Cork industry in 352 r 

Mineral production In 247ii 

Saturating liquids with gaaee ; Apparatus for . (P) 

Malmcndler and Neumuyer 854 a 

Sausages ; Analysis of . Stokes . . 84R. 334 a 

Determination of approximate quantity of meat in . ’ 

Stubbs and ilore 84 r. 384a 

Sawdust-alkali fusions ; Acetic, formic, and oxalic acids 

and methyl alcohol as reaction products of . 

Maliood and Cable 055 a 

Manufacture of fibrous pulp suitable for paiHjr-makJng 

from . (P) Vail Weasem 49rtA 

Scamraony and its substitutes. Hcoville 337 a 

Scandium from Brazilian zirconla. J^'mes .. ., Ha 

Schhichtra trlju^n ; Fnilt of with siiecial reference to 

generation of hydrocyanic acid in the soods. 

Sougupta 

Scholarships; Industrial — - in India ., .. .. 308R 

Science; Endowments for at London colleges 208 r 

nnd Industry. Wood .. S 

Sdentlflo attach^ to U.8. himbossy ; Appointment of — 249 r 

management in Industry ’ sGft, 

Soientiflo Research Association ; Formation of . . 26 e 

SooUaod; Proposed manufacture of beet sugar in .. I80 r 

Soott Legacy Medal and Premium ; Award of the John 

to E. J. Swcctland 7 r 

Scottish oil companies : Proposed purchase of by Anglo- 

Perrian Oil 6),, Ltd. 277 r 

Scouting cotton and other vegetable yams and fabrics. (P) 

Bleachers’ Association, and Higgins .. .. 897 a 

wool, hides, flax, jute, etc. ; Recovering grease and the 

like from water which has been used in or from 

magma obtained from such water. (P) Kelsey . . 282 a 
WOOL alubbing. yarn, and other fibrous material; 

Apparatus for . (P) Kershaw and Colo . . 132 a 

yaraa or threads ; Moans for . (P) Bailey . . 8141* 

8oreMiJiig<x>al or other materials ; Apparatus for . (P) 

Babcock and Wlloox. and Lennox 806 a* 

and dteintemtlng pulverulent material; liadilnes 

for. (?) Fraser and Peel e7lA 

apparatus. (?) Brackett and Co., and 

ptoo^j Oon^yoVand it# appiioatton In — , (P) 

^ Batea and Walker .. .. Cja 

A8A 


Sorubbet*; Apparatsifordtatrtbiitkmof itoid^ 

and for anatogoui porpoaet. (P) Dent, and United 
AlkaU Oo. .. .. .. .. .. 2784 

Scntellaretn ; Oonatitutlon of BargeUioi . . . . 813 a 

Seal for electric apparatus. (P) Keyoa. and Cooper Hewitt 

Electric Co 1611 

Sealing wax ; Manufacture of . (P) Weber A.-O. . . 916l 

Seals for leadlng-In wires of electric incandescence tamps and 

like apparatus; nerrocUo . (P) (iencral 

Electric Co 673 a 

Sea-tang; Method of obtaining paper pulp and fibrous 

material from . (P) Frydensberg , . . . 89 a 

' Sea-water. See under Water. 

I Seaweed ; Extraction of iodine and other products from 

by dry distillation. (P) Bredenoerg and othera . , 677 a 

Industrial uses of 169 b 

Process for obtaining dressings for fabrics, etc., from 

. (?) Hyatt and Fellowos 761 a 

Use of as nutriment for the ferment in raanufactore 

of alcohol from sulphite-cellulose waste lyes. 

Landmark 869 a 

Seaweeds ; Investigation of German . Albert and 

Krause S21 a 

Mucilage contained in certain . Takahashl .. 829R 

Sections ; News from : 

Birmingham 160R. 182 r. 203R. 412R, 43dR 

Bristol and South Wales 22 b. 60b, 81R, 121 r. 

3§3r 433r 

Canadian . . 60 r, 121r, 137r. 202b. 226r.' 288r 

Canadian Pacific lOlR. 121 R, 202 r 

Fiilinburgh .. .. OOr, 102r, 413r. 451r 

Glasgow 103R. 161 R. 452R 

Liverpool .. 22 h. 40r. 61r, IOIr. 122R, 161R. 434R 
London . . 22 h. 41r. 82r. 13«H. 182r, 203r, 

418R. 452R 

Manchester 22 k. 61 R. 102r. 137r. 181R. 

393R. 433r. 452b 

Newcastle .. 5 b. 40r. 62r. 138r. 226r. 412b. 451r 

New York lOlR. 18lR 

Nottingham .. .. 4lR, 82R, 121R, 412R 

Yorkshire 5 r. 23R, 61r. 160r, 418r 

Seeds ; Anti.H<x)rbutio value of dry and germinated . 

t:hlck and Dclf 840 a 

Catalase and oxidase content of In relation to their 

dormancy, age, vitality, and respiration. Crocker 

and Harrington 47 a 

Determination of distribution of nitrogen In certain . 

Brewster and Alsberg 302 a 

Disinfection of liy formaldehyde vapour. Thomas 474 a 

ElTcct of certain organic substances on germination 

of . Fred 154 A 

Influence of aluminium on the germination of . 

Stoklasn and others 113 a 

Influence of heated soils on germination of . 

Johnson 548 a 

Physiological fertiliser for , (P) Barbierl .. 24 a* 

Steeping liquor for . (P) Bayer und Co 957 a 

Sclcnic acid, Dennis and Roller 584 a 

Selenium and its applications, AuccI 321 A 

Colloidal Meyer 880 a 

colloidal ; Electrolytic preparation of . Gutblcr 

and Wclso 679A 

Detection of tellurium In presence of . Dennis and 

Kollcr 634 a 

Flame reactions of — Welser and Garrison .. 88lA 

Production and uses of 126 r 

Test for detection of in vegetable and animal 

materials. Fritseh . . . . ; 235 a 

Selenium compounds ; Meta -substituted aromatic . 

Pyraan 338A 

Self-luminous material ; Manufacture of . (P) Parade 690A 

Semi-liquid materials ; Apparatus for heating or cooling 

on a revolving cylinder. (P) Leitch and War- 

burton 164 a 

Semolina ; Treatment of . (P) Goodwin . . 89i, 696 a 

Separating device. (P) Hclmer 662 a 

dust and other partieJes from grain and other granular 

substances. (P) Robinson and Son, and othera . . 671 a* 

flnely-dividod materials ; Process and apparatus for . 

(P) Schmidt, and International Precipitation Co. 897 a 

and grading matorials ; Process and apparatus for 

(P) Sutton and others 806 a 

immiscible liquids; Apparatus for (P) Sands 

and Gourlay 210 a 

liquid mixtures. (P) Cunningham 76iA 

matarials by gravity. (P) Uoyd. and . Dwight and 

IJoyd Metallurgical Co 613 a 

oil from water; Apparatus for . (P) Carruthen 

and Co., and others 938 a* 

and sizing comminuted material ; Process and apparatus 

for . (P) Sutton and others 806 a 

slimy solids from liquids; Centrifugsl apparatus for 

. (P) Mauss 886 a 

solid substanoes from liqirids ; Centrifugal apparatus for 

(P) Hughes and others . . , « . . 49U* 

•oUdf from liquids. MoLellan 160 a,190t 

solids from liquids ; Apparatus for (P) Freueb 6134 • 
solids or semi-soUds suern as sewsfe, pap<gr pw^ or the 

like from liquids ; Apperatus for (P) Entth 6624 

eollds from suspenston m liquidSk (P)*Oee .. . . 6714* 

iubiteaees in ivpeBstoii ^ uwlinEi (P) Sdhwirta 1664^ 
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Apparatus for 


TAQM 


SlA 

eu 


(A 

806a 


962A 

0221 

4301 

145T 

47E 

301* 


116a* 


•oUds from U^ulds 
' (P) Watormaa 
Separators. (P) Fraser 

Ontrifugiil : 

(PI Baylls 6181 

(P) ]lrowiilo\v 8041 

iP) Hark aod Me El vain 64 1 

(P> Snyder, and l)e Laval Separator Oo. . . 64i 

(P) Sturgeon 276 a, 760i. 0351 

(P) Weston 2111.4801 

Centrifugal for IlquldH. (P) Overlin . . 0861 

^ntrifugal for purification of water, (P) Sturgeon 437 a 

Continuoos centrifugal . (P) MaJet .. 618i 

Electric . (P) Hodberg, and Research Corporation S07i 

fenr oils and other liquida. (P) Packer 314 a* 

Vacuum . (P) Thuncman 211i 

Wet for treatment of coal, clays, ores, etc. (P) 

Draper 848i 

Sewoia iempervirens : Tannin content of , ScaJlone 

and Menlll 501 a 

Sequoia wood as source of tannin S20 e 

Sera, antitoxic ; Precipitation of by ammonium suiphuie 

and by sodium sulphate. Homer 

Preparation and conservation of by dcaiccation 

In an absolute vacuum. Hordas 

Separation of antitoxin and its associated proteins from 

hcat-denaturc<l . Homer 

Use of rafractoraeter in determination of pn:)tcln content 

of . Homer 

Serbia ; German mining operations in - — 

Serlcin soap ; Manufacture of a substitute! for (or 

ailK dyeing. (P) Schmid 

8esam6 oil. Sm under Oils. Fatty, 

Sewage and analogous liquids; Apparatus for purifying 

. (P) Jones 

and analogous liquids ; Purlflcutlon of - — ■. (P) Jones 116i* 
Apparatus for aerating — (P) iJroslus .. .. 1671 

Apparatus for purification of ; 

(P) Estner and Schul>crt .. 477 a 

(P) Wallace and Tlernan ' 5gl* 

Apparatus for separating solids or soinl-aollds from 

. (P) Smltii 5621 

Apparatus for treating by decantation and settling. 

(P) Linden 5521 

disposal. Eosdale 139 b 

Electrical treatment of by the laindrcth direct 

oxidation j»roce88. Creighton and Franklin 

Influence on the fertilislug power of of the bacteria 

it brings to the soli. Masonl 

jrauufacture of calcium phosphate and ammonium 

compounds from . Gonn* 

Means for supplying air or gas In a more or less finely* 
divided state to — — . (P) Jones, and Jones 

and Attwood . . . , 790 a 

and other Impure liquids ; Aeration of , (P) 

Stott and Jones 061 a 

and other liquids ; Purification of — — . (P) Jones, 

and Jones and Attwood 643i. 876 a 

Process for complete treatment of . (P) Linden 

and Stewart , . . . . . . . • . . . 063A* 

purification: * 

Ardern 749 a* 

(P) Jones, and Jones and Attwood . . . . 197 a 

purification ; Activated sludge proc<!88 of Ardern 472R 

sludge; Apparatus for filtering — — . (P) Buckley 694 a* 

sludge ; Device for activating . (P) Rein and 

others 1!^7 a 

sludge : FertUlscrs from .* 

(P) Fowler and Muraford 298 a* 

(P) Phillips and Smart 901 

sludge; Gas production from . HOnig .. .. 617 a 

sludge ; Treatment of ; 

(P) FOrstcr 386 a 

(P) Linden 736 a 

(P) Phillips and Smart »0 a 

sludge ; Utilisation of . . . . . . . . 69^ 

Treatment of ; 

(P) Brown 197 a 

(P) Linden 552 a 

treatment; D«-oxygenatlng effect of eflluont from 

Miles acid process of . Mohlraan .. .. 335 a 

Treatment of for Its poriflcatlon and the production 

of oombustlblo gas. (P) Flicker 843 a* 

yolmnetilo determination of phosphoric acid in . 

Mafgabu . . . . . . . . . . . . 

Eeyohellos; Sugar Industry In . 

Shale ; Apparatus for distHlation of oil-bearing , (P) 

Galloupe 

Apparal^ for distilling , (P) Godfrey . . 

Apparatus for distilling bituminous . (P) Robinson 892 a 

Apparattts for extraettog and refining oil from . 

(P) Dickson, and Rainbow Petroleum Products 

Oo.- 

Apparatus for recovering oil from . (P) Wallace, 

and Wallace Coke, Oil. aqd By-Products Co. . . 

' Oarbenlsation of <P) .. •• •• 858 a 

Comnwrdal atatus of Amerioan oil- Bacon and 
Hanpr .. ,* .. -- 

IHstfUat^ of Itfdfoeariiotif fromi oil (P) 

HcOaikeU .. - 8 Wa 


780a 

190A 


190A 


fthiikH-wiif. mi 

DletlUation of off- In Oennany 878n 

Betlmatloii of amnonla In aqneona prodvete of dlstH* 
lation of -r*-. Kioolaniol and Baurier 708 a 

ExtracUon of hydrocarbon pfodneit from — ; 

(P)T)ay 846 a* 

(P) Reed and Day 816 a* 

Furnaces for distillation of . (P) Anderson and 

others 8I0 a 

Low-temperature dbtiUation of . (P) Nelson . * 817A 

Manufacture of light-weight couereto using burned ■ 

. (P) Olsen 881A.$8U* 

Obtaining oil from . (P) Shreves 868A 

Oil In Sweden . , lifts 

ScoUUh oil In 1017 8|S 

SciMirating pclri)lonm content from . fP) Navin 07 Ia 

Testing oil . Meolardot and Baurier .. .. 708 a 

UtUIsliig rtwldues from bituminous . (P) Brox- 
burn Oil Co., and Kindlater 808A 

Shales; Yield of mineral oil from certain Yorkshire . 

llllngMorth 366* 

Shark-skin leather. Roger 480A 


Bliarkn ; IJvcr oils from various species of . 'rsujimoto , , lOOA 

Shawlnigan chemical Industries. Bterue 418 b 

Sltenieid water supply lifiB 

Shellac comi)ound ; Manufacture of , (P) Simonson 

and others 0i8A 

Dissolving and " l>n*aklng-down ” for use In 

liut-manufadure and other iiuriK)8(!s. (P) Mac- 
kenzie 879A 

Muuufaeture of substitutes for and relattnl j)r(xlucts 

(P) Llghtcnliome 884 a 

suitstitute ; Manufacture of a (P) Kblder 428A 

Sherordlslng articles; Apparatus for - -. (P) Harrison 201 A 

8hli)plng containers for dangerous articles, ihdstlo . . 3301? 

contalnerti ; JJoers for — . Arkell , . , . . . 337T 

Sliorea rohuata bark ; Cumiwwltion of and some physio- 

logical problemM relatiHi ttiereto. Cross and 

Ik‘van 250 a 

Shuoi. *S'eo Jatminutn odoratitaimum. 


Slam : Foreign dyes In 

Wolfram in 

Shircslnol from Siamese gum l>cnw)lu. 

8ib<‘rla ; Gold disco verlM In . . . 

OniphlU^ dc|>i>slt« in — 

Wolfram ore deposits in 


189R 

450b 

ZInkc and Lleb . , 187a 

144B 

480B 

H6B 


Sicily; Deposits of mineral salts in 126B 

Sierra Ix'oiie ; Trade of in 1017 . , . . . . . . 28611 

Signal-rockets ; Smoke-making comijound for . (P) 

Gowdy 027a, 964a 

Silica ; Amotmts of In oils, fats, waxes, resins, and 

gums. Gonuermunn 

brick from roof of an orwn-hearth furnace. Stead . . 
bricks; Apparatus and methods for controlling tho 

manufacture of . J/O t'huteller and Jk>gttch £22A 

l)rielo» ; Factors Influencing properties of . Scott 

bricks ; Lalxiratory testing ot . Montgomery and 

Oflice 

bricks and U>elr manufaeturo. Dauphin 

bricks ; Manufacture of . (P) San key and Foater 

wlloldal; Use of in titration of ferrous iron 

with |>ermanganate. Dlttlcr 

Determination of sand and In feeding stuffs: 

Dyer 115a 

Lloyd 116a 

Determination of in uranium ores. Davis . . 778A 

Kqullibrlum diagram of the different forms of . 

Smitri and Endcii * 498a 


729a 

204B 


204B 

164 

186A 

UlA 

616a 


(P) Patrick 


- for use as a bacteriological 


863a 

272B 


Q22A 

297T 


lOOA 

622A 


8dA 

68a 


gel ; Manufacture of -- — 

Importation of . 

Jelly ; Preparation of - 
medium. lA'gg 

-Ilme-magnesla ; The ternary system . Ferguson 

and Merwln 679 a 

-Ilmc-magneslu ; Wollastonite and related solid solutions 

in tho Uwuary system . Ferguson and Merwln 768 a 

-magnesia-alumina; Tho ternary system , Meissner 8MA 

Precipitated amori>hous . Braesco 

refractories : 

Parravano 

Ross 

refractories for glassworks use. Rees . , 

sand ; Discovery of high-grade In JLouislana 

“Swelling'’ of . Hcbbeler ,. .. 

tiles and other articles ; Manufacture of . (P) 

Sankey and Foster 14lA 

Silicate rocks; Manufacture of potassium fluoride from 

. (P) Dutt and Dutt 901 a 

Silicates ; Basic exchange lo . Eamann and Spengel 1744 

containing potassium and aluminium; PtocdM OZ 
treating — (P) Eberhardt .. .. .. 

B.xtractlon of metals from . (P) Jackson and 

Homey . . • • - • • • • • *• 

insoluble in acid; Direct determination of combined 

ferric oxide in . Hackl . , . . . . 

Process of decomposing natural — — . (P) Peacock 

and Oilchrlrt -- . •• 6604 

Process of decomposing potasilum aluminium - — 

(P) Scholcs* and Fry Olaas Co. . . , ♦ ► 7194 

Recovery of potasaium compound# ttom pototllask- ^ 

tfOMlng , (P) Granel .. .. #* 68644 8194* 

1C 2: :' . 


7624 


1744 

1864 

lOdA 

1874 

476B 

784 


6804 

6424 


1014 
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8iUcit6f->~<09fll. FAttI 

;; ;; f&t 

T^mentof . (P)Mot«e.. .. .. .. isu 

TreMmeot of )X)ta«8iam-beiirlag . (P) Qlgeter* s 

And Potaih Extraction Corporation .. logi 

flllldc add ; Apparatus for absorbing hydrofluosilidc add 

gas and separating therefrom. (P) Stahl . . 818 a 

Siiidons bodies In tlie ieaf of Arundo dotuu : I«arge 

HollSCh ■ . , . . . , , * QQT 1 

minerals; Treatment of- ' ^ -** 


compounds. 


for production of cJicmli^ 

(P) Stover 75 A 


sinter from Lustlelgh, Devon. Edge 
Siiloofonn^lc acid ; Interaction of ammonia with 
Schwars , , 


12311 


4d8A 


Sliloon or its alloys ; Treatment of metalilc sulphides with 
sulphur. (P) Det Norske 
Aktioselskab for Elektrokem. Ind 

a aer alloys. Sanfourcho . . 

rrnlnatlon of in cast-iron. Cavatzl 

T Exploration d)‘. 

^ SanfoSle^ **^**P* 

•titanium-iron alloys ; Manufacture of Vp) IT s 

Alloys Cor^Kiratlon * 542a* 

Silicon compounds ; Manufacture of aminonlura salts, using 

nitrogen, and . (P) Ver. Chom. 

Pabr. in Mannheim Ror. . 

hydrides, stock and Somicskl . . . . [ 413^ 


423a 

906a 

14.3a 

80A 

906A 

638a 


412a 


Krais 


tetrachloride. Hutchins 

pfoduclng and 8o‘paratlng 

aluminium chloride and from clay (P) 

Weaver, and Weaver Co. . . ^ 

tetrachiorld^^l^h^'o played by during the pa'st 

Silk, artificial ; breaking strain of — 

Artificial in Italy ... 

artificial ; Textiles of , Kramer ' " oaV? 

spinning Into yarii*. 

Distinguishing natural from artificial - 11 -. Formhals 

^ for* ~“%'‘sehiild 

^ waterproof niaterlaV having 

ssirjpi’addT 

flbrey Process for dogumiiiing 11 -. ‘(P) Muto. and 
Kanegafuchi DosokI Kabusliiki Kwaisha .. 

“”15.4 

Production of Anlllno Blacken — and in inlUurc if 
sUk and vegetable fibres. (P) Calico Printers’ 

Assoc., and Fourncaux 

^^Schi^d^^ *^*^^^** ungummlng - 1 ^. (P) 
Treatment of-— with reserves to increwe Its strength 
tion*I*nc ^ Korscit, and Chemical Fouuda* 

waste^; baths for ungumming — 

Silver In 1917 . . . . . * ’ 

amalgams rich In sliver. Parravano and Jovanovich 
^ extracting ~ from pyrites cinder. 

•TObalt ore ; Bineltlng and refining of . Wright 

^^^Eggwrt ^oml* zrpfel” *** annuoniacal solution. 

Eloctrodoposltlon of . Christy 

• deader ! ! 

Obtal^ng gold and from tliclr ores. (P) I.ock'wood 

Properties of standard or sterling and notes on Its 

manufacture. Smith and furner . Syjj qoo . 

Beooverv of from extremely dilute solutions, par- ’ 

ticularjy sea-water. (P) Baur and Nagel ^ 
refining ; Application of Cottrell process to recovery 

wflnlng ; Electrolytic . Griswold . . 

■tin dcnUl alloys ; Purification of comminuted — 

, (P) Poetschko ’ 

volatilisation in smelting. Dewey [ ' [ * 638 a 

Silver acotyllde M primer for explosives. Stettbacher 
merc^c iodide ; Use of mixtures of copper mercuric 

m TT" of overheated 

bearings. Plimock 7 hr 


416a* 

412a 

895a 

360r 


496a 

624a 


30a* 


409a 

868a* 


460a 

769a 


897a* 

759a 

8:52Jl 

181a 

366T 

77a 

605a 

87CR 

828a 

424a* 

46a* 


867a 


864a 

181a 


S05a 


Site, redn- ; Mumfocture of (P) De Oew . . MOa* 

foryarnwthread. (P) Snyder. ana6oot«k^iotsd»: i?ol 

Siring emnlripni; Mixing and atomlring devices for pro- 

71 U 

AKhan 

. , (P) Wandrowsky 

I of paper and pulp. (P) Zellkoll Oes. . . 

I ****^and^Heuwr*^*^*’ Process for . (P) Schmidt 

j See ateo Grading. 

I Bleeding of In chrome tannage. Innes 

j Liming . (P) Owen 

i ™*anS* Platt operations on — . *(P) Kay 

I Treatment of . ’ ‘(P) Ribelro da Silva 

j Skoda works ; French purchase of shares In 

Slag for agricultural purposes ; Simultaneous production of 
I gas and of -— from lignite and other combustible 

i materials. (P) Ansaldo A Co. . . 

Apparatus for separating coke or carbon from (P) 

I Soc. Lo Coko Industrial . . . . ^ (572 . 

base; Analysis of containing fluorine. Doyle.'.’ 

j bas c ; Determination of pliosphorus in . Travers 

I basic ; Effect of fluorspar additions on pliosphates in 

^ Balnbrldge iiiA . 

! lial!^”d"lr' «io«PaV. 

basic; Recovery o^ citric' acW ’’from ' residues from 

I analysis of . Popp 

I basic ; Solubility of in organic acids, s’lrot arid 

jorct 

i basic ; Supplies of . . . .* * 

' blast-fiirna^ ; Microstructure and disintegration of 

I rich in lime, noilmann 

j bricks building and paving blocks, slabs, and tiles' 

I i^.r Manufacture of . (p) Alexander . . 

, Effect of addition of to Portland cement. West 

I Influence of temperature upon the action of unon 

j rcfracU>ry materials. Howe . . . . ^ 

Manufacture of ferromangam'so from low-grade man- 

ganiferous . (P) Thaler .... 

Manufacture of steel and high-phosphorus from 

pig iron. (P) Walker .... . . 

Process for obtaining dry porous . (P) sVhol 

rich In manganese ; Manufacture of for prepara’* 

tlon of ferromanganese of low phosphorus content. 

I (P) Sonuensrhlcn 

I StecI-maklng process using lead ond "copper bla^‘- 

j furnace . (?) Johnson . . . . . 504^ 

Treatmeutof to recover Iron. (P) Qarred ! 060 a 

I Use of furnace as grog ii> architectural terra-cotta 

I bodies. Minton 14. 

1 Utlllwitlon of heat of liquid granulated by air (P) 

I Wfirmo-Verwertungsges. 054. 

wool ; Manufacture of . (?) Hcrdman 179 a. 826 a 

Slags; Acid-hearth stoel furnace . Whiteley and' 

HEllimond ,, ,, iH'tn 

Losses in furnace . Rohte . . . . / 7204 

^uufacture of . (P) Marsh.. 

I Slaughterliouse refuse; Manufacture of useful substances 

, from . (P) Wolff 

I Sludge; Apparatus for ronv)vin« from liquids. (P) 

I Brdnn-KQulgsfelder Maschincufabrik 

1 -press. (P) Buckley 

I -press plate. (P) Buckley !. 

j Sludges of which the solid constituents are partly Imper- 
meable to water ; Drying . (P) Steen . . 885 a 

I Smelters and convertors. (P) Miller ,, ,, 779^ 

! Smelting apparatus: 

j (P) Garred, and Oarred-Cavers Cotp. , . . 085 a 

(P) Hampton ami Stcwilng . . " 

electric; Electrodes for use in . (P) Hjiiard aiid 




357a 

716a 

681a 

284a 


872a 

649a 

C49a 

507a 

424s 


216a* 


538a 

256a 


649a 

474a 


266a 

460B 


145a 


905a 

365a 


255A 

10a 


421a 

911a 


42U 


IfiA 

Os 

380a 

211a 

806a 

806a 


’ Analysis of . Binz . . 

sulphide ; Eiectrioal properties of VInal 

Stotortig dn.t. lino oreo. conwnto. oto.. to 

rotary tube furnaces. Stahlwerk Thvsaen A -G 
»ura^ dnot. (P) Schumnehot T ' " 

Knltto ^aws. (P) Adoim. jun., and Ainorican 

mjeh^. fr) Davloon »*d Elddell .. i! " 

P)0.ptoy - 


792a 

424a 


292a 

643a 


mi 


Morris 

process : 

(P) Garred. and Qarred-Cavsrs CJorp 686a 

(P) Hampton and Stennlng . . ' 828a 


works ; Report on by the Alkali Inspector 

Smoko candles ; Recovery of nitre and pitch from 


■ In an enclosed space. Toliuau 


428 a 

688a 


Thomas 

Disappearance ol 

and others 

analysing — . * Tohruin 

filter; Metallurgkai .(?) Bates." 

gas, and flame in thla war and the nftxt. Walker 
-making convpound for signal-rockets. (P) Gowdy 

MaaM^f<wjpre venting or consuming In fumlu?e»^ 

nuisance. Des Voeiw ." 

Portable electrical AUer for 
-producing oomporitions. 

Johnsem 

Bria^ botwom tha lateastty of tha Tymiril Wn 


(P) 


. Lamb and others . ! 
Vickers. Ltd., and 


888s 

27&A 

d9lA 

468a 

879a* 


812a 

4 Us 

487a 

460 a 

276 a 


OrdA 

209 a 
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BmoJukiM povder. See under Powder. 

8o»klng or •Imilerijr treetlut wlih liquid leetber or other 

goods ; Apimtas lor . (P) Welker . . 065 a 

Soup ; Apparatus for rapidly ageing . (P) Young, and 

BMP Works Squlpment Co. 8S2 a* 

Casein In t9K 

conUtnIng benzene hydrocarbons in soluble form; 

Preparation of . (P) Simon und Mrkhelm . . 296 a 

containing clay ; Determination of fatty soap in . 

Bodinus 180 a 

containing insoluble metallic compounds ; Manufacture 

of . (P) KndrlsB and Schuster .. 2U 

containing kaolin or alumina ; Determination of fatty 

acids in . Aipers 109 a 

dye- : WAnufacturo of . (P) Cates, and Sunbeam 

ClJemlcal Co 624 a 

industry In Italy .359 r 

industry in Switzerland 424R 

-like masses ; Manufacture of . (P) lietlimann . . 378 a 

lyes from waste fats ; Treatmenf of . Yates . . 04T 

-making ; Suitability of German resins for . 

Goldschmidt and Weiss 226 a, 378 a 

-making ; Use of fatty residues from GerlK*r method 

of determining fat in milk for , Koiss . . . . 426 a 

Manufacture of : 

(P) Hodman .. , 110 a 

(P) Escejay Co., and Spazler 46 a* 

(P) Stastney 186 a 

Manufacture of detergent . (P) Douglass . . . . 262 a 

manufacture ; Enquiry Into cost of 440 r 

solutions ; Hydrolysis of measured by rate of 

catalysis of nltrosotriacetonamlne. McUuln and 

Bolam 21 a 

substitute, (P) Perl u. Co 21 a. 645a 

-suds ; Itc-uslng previously used (P) Gray , . 730 a 

Socialisation of the German cheiulcal Industry ; Pro- 
posed 189 r 

Society of Dyers and Colourists 103 k 

Society of Glass Technology Ok. 83r. 123r. lfl2R. 

204R. 244R. :194k, 452r 

Society of lA-utlier Trades Chemists ; Conference of 

In Paris . . . , . . . . . . , , . . 415R 

Society of Public Anal wst." .. 4 ;)r, 84r, 140 u. 162r, 

207R, 414R, 468R 

Soda-asb, See Sodium carbonate. 

Soda ; caustic. See Bodlum hydroxide. 

-celluloHo waste lyes ; llomoval of toxic substances 

from . (P) Jacoby 044 a 

•cellulose waste lyes ; Utilisation of . (P) HcrgUis 

and Il.’igglund . . . . . . . . . . . . 700 a 

DIs(X)vcry of natural on the Rand 228 r 

industry In Switzerland ; Position of the — .. 171 r 

natural ; Process for treating . (P) Do las Fuentes 630 a 

Precautions ne(('Hsary in reiilaclng in gla88c.s and 

cuaniels. Springer 902 a 

products; Markets for In Latin America .. 74 r 

Sodamraonium sulphate ; Manufacture of from nltro 

cake or other acid sodium sulphate. (P) Dawson . . 361 a 

sulpliatti, a new fertiliser. Dawson . . . . 23R, 98T 

SodJum-lead alloy. (P) Stockineyer and Hanemann . . 292 a 

Lino spectrum of as excited by fluorcsexjnee. Strutt 220R 

Manufacture of electrical conductors of . (P) 

Luckhardt 377 a 

Preparation of potassium pyroantimonate for estima- 
tion of . Van I>ceuwcu 944 a 

Sodium acid sulphates Manufacture of Glaulwr's salt and 

sulphuric acid from , (P) Dawson . . . , 636 a 

acid sulphate ; Manufacture of sodammonlura sulphate 

from . (P) Dawson 361 A 

acid sulphate ; Recovery of acid from . (P) 

Rog6 323a 

aluminate ; Manufacture of alumina, sodium and 
potassium carbonates, potassium alumioato, mag- 
nesia, caldum chloride, and . (P) Dutt and 

Dutt 323 a 

aluminate ; Manufacture of aluinlna, potassium alu- 
minate. sodium and potassium carbonates, potas- 
sium chloride, and . (P) Dutt and Dutt . . 323 a 

•alumlniam chloride ; Manufacture of . (P) Dutt 

and Dutt 221 a 

arsenlte titrations of permanganate solutions. Bose . . 67 a 

bicarbonate ; Furnace for calcining . (P) Hill and 

Watterson 286 a 

bicarbonate: Method and apparatus for conveying 

and abwrblng gases in manufacture of . (P) 

Frasch 74 a 

bichromate ; Process for transforming sodium chromate 

into . (P) Soc. Ind. de Prod, Chlm. . . . . 253 a 

bisultdutie; Absorption of ammonia from ooko-ovens 

a by . Fiacmer and Klggeraann 332 a 

bisulphate; Manufacture of sodium carbonate and 

* ammonium sulphate from . (P) Vis . . . . S61 a 

bisulphate ; Preparation of sodium sulphate from . 

Babalitachka . . . . . . . , . * 497a 

blsulphate ; Process of working up spent liquors coo- 
taining chlorkliis produced In pldOing metals with 

. (IM jBLrels , . . . 680A 

^ blsidiAmte. Am afro Nltatshcoke. 

; Apparatus for manufoeMiro of pun 

Sdii^ and 


I Blumenbsrf, Jtm., 


8odlQm-~aofU. 

borate ; Manufacture of - — . fP) 

and Gbemicol ConstraoCfon Oo. 

carbonate as antlsepUo In fementatfoa Industries. 

BetUnger and X^avalle 

carbonate; Oondttloifei for obtaining^ pure for 
standardising acid, Kuns-Kraiise and Bidbter ,. 
carbonate ; Oonvonlon of synthotio ammonia into n 
guild product for agiioultural purposes in oou* 

hmctluu with production of . (P) L’Alr 

IJquJde 

carbonate and/or hydrtjxide ; Separation of potOMlum 

carl>ouat« and/or hydroxide and . (P) Dii« 

tiliates. libl.. and Jannain 

carbonate ; Miinnfacturo of alumina, potosaluni cor* 
b<^>nato. NHliuni and potassium alunilnates. niag- 

ncala, calcium clilorldc, and . (P) Dutt and 

Dutt 

carl)onate ; Manufactjiro of alumina, sodium and 
IKdassliiiu aluminatcs, |)otA8sium carbonate, potas- 

alum chlorhlc, and . (P) Dutt and Dutt . . 

carlntnate ; Manufacture of nmmoniiini sulphate and 

fnun Bodlum bisulphaUv (I*) Vis .. 

caj lK)nate priHluction in Canada , . . , 

carlM)natea ; lU?('ov( ry of from natural waters. 

(P) Watson and others 

chloride solution ; Reaction between motallto mag- 
nesium aud — . Hughes 

<hlorlde. See 8alt. 

chromate ; PrmcKH for transforming Into biclirom- 

ate. (!’) Hoc. Ind. do Prod Oldra, 
cyanide ; Manufacture of — — . (P) Eastman, and 

American (Jvanamld Vo 

ferrocyanlde ; Manulacturo of . (P) Boborg, and 

I’oclmo-UhemJcal Laboratories 

formate ; Action of stMlliim hydroxide on . Boswell 

and Dickson 

hydro-HUlphlte ; Chemical dewinixwltlon and electrolytic 

formation of . Jelllnek and Jcllinek 

hydroxide ; Action of on earlam monoxide, sodium 

formate, and sodium oxalate. Boswell and 
Dickson . . 

hydroxide and/or carlKuiato ; Heitaratlon of potassium 
hydroxide and/or carbonate and . (P) Dis- 
tillates, Ltd. and Jarmaln 

hydroxide ; Electrolytic (^ells for manufacture of 

chlorine and . Horine 

hydroxide ; Fusion of with some Inorganic salts. 

Roswell and Dickson.. 

hydroxide ; Nature of gas evolved when fused Is 

disMolvo<l in water. Hchramm 

hydroxide; U.tS. Government plant for manufacture 
of (iilorlue and - at Edgevvood Arsenal. Green 

hyiwhlorlbj. Appelhey 

hypochlorite solutions ; Htablllsatlou of dilute . 

Cullen and Hubbanl 

hypochlorite ; Hysteni : ehiorino, bypochlorous acid, 
, Do Mallmaiiri . . 

iodlde-dextroHo ; Manufa<‘turo of anhydrous . 

(P) WlilUng 

nitrate ; Apparatus for decomposing . (P) Heins 

nitrate ; Oonctmtratlon of . (P) C(a?, and Dorr Oo. 

nitrate ; (>«t of production of Chilean 

Marco 

nitrate industry In Chile 

nitrate Industry ; General position of the . 

nitrate ; Manufacture of methyl lK)rato aud boric acid 

from crude . (P) Calvert and others . . 

nitrati; ; Manufacture of ^synthetic , Allmood 

and Williams 

nitrate; Separation of poDisslum nitrate from : 

(P) Bailey and others 

(P) Given and others 

nitrate; Separation aud recovery of potassium lalta 

from commercial . (P) Freeth and Cocksedw 

S22A, 

nitrate situation In Chile •• 

nitrate used for nitroglycerin manufacture ; Iodine 

In . White 

nitrite ; Manufacture of . (P) Grayson . . 

oleato; Distillation of under reduced proisore. 

Pictet and Potok • • 

oxalate : Action of sodium hydroxide on . Boa- 

well and Dickson - * 

pcrborat<! ; Bleaching textile materials by means of . 

(P) Chom. Fabr. Orilnau. and NWdeke .. 
ponnangaiiate ; Kcctrolytlc production of — — - from 
ferromanganese. Wilson and Uorsch .. .. 

permanganato ; Manufacture of . (P) Tyter . . 

peroxide ; Determination of active oxjrgen to — — , 

Milbauer ... • * ^ • 

peroxide ; Properties and mlcrosooplcal diaraetoni 

of . 8c^ .. .. .. .. .. 

-potassium sulphate; Eccovery of from laime 

liquors. (P) Burnham 

pnissiate. Fotsdamer •*. . •* *' * 

pjTogallate solaikm as on absorbent for oxygen. Joom 
and K**j gi^** .. ** ** ** ** 

salicylate! ftenderlelth .. .. , a* *• 

saUoylote ; Apparatus for treating chemicals to moiw* 
loctuze of — •. (P) Sartokoflf . . • 

salicylate ; Quontltattve B,F. test tor asntson 

Mid Carter .. .. -- ‘A tl 

salts ; lojarloas aetlons of on the stmetim of 

sons and tlietr causes. Hager .. 
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818a 

60a 
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946a 

870a 

253A 

12A 
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72A 

220a 

673A 

814A 

886a 

461a 

7i0A 

819a 

630A 

8&U 

860a 

92b 

162B 

681A 

286b 

822A 

828A 

ieSA* 

1521 

795a 

499a 

989a 

72a 

898A 
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8451 

860a 
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887A 

880a 

7801 

48tA 
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BodilQni~H0pfil« fAQB 

MLjtti ; IfAtonl dewMlU of magnerium Md la 

Brtiki Oolambia 229R 

utta; PtodocUonof In United Btaiei In m? .. 210 e 

ndU^eparatlon of poUasiam iflU and . (P) 

MMuloarbonate ; Manufacture of , (P) Wataon 

and other* 946 a 

Blllcofloorkle ; Analysla of . Urawo . . . . 899 a 

'iil]ver*MtVAr8an ; Analysia of . Bln* , . . . 792 a 

stearate ; Dlstlilation of — ~ under reduced pressure. 

Pictet and Potok 039 a 

sulphate; Kqulllbriurn in the system: water, copper 

sulphate, sulphuric add. and . Foote . . 673 a 

sulphate; Manufacture of sulphuric acid and crystal- 
lised from nitre cake and other acid senium 

sulphates. (P) Dawson 635 a 

sulphate ; Manufacture of sulphuric add and 

from nitre-cake, (P) Kee. and Kalbddsch Corp. . . 718 a 

sulphate ; Manufacture of without sulphuric acid. 

Point* 81 4A 

sulphate ; Removal of from solution. (P) Frceth 

and Cocksedgo 7(J4 a 

sulphates ; Normal and acid - — . Pascal and Ero . . 220A 

sulphide ; Determination of In tannery lime 

liquors. Haves 63A 

sulphide; Manufacture of . (P) Symmes. and 

Hercules Powder t’o 135 a 

thiosulphate ; Adlon of on hyiwchlorites. Dicnert 

and Wandenbuicke . . . . 574A 

thiosulphate : Determination of and of other 

sulphur acids. Wlikio and otiiors 82R 

thiosulpliato ; Itcaction of with iodine. Kolthoff 717 a 

tlilosulpbato solutions ; Stability of — Koltholf . . 556A 

Softening point of asphaltum and other plastic substances ; 

Determination of . TwLhs and Murphy . . 40.5T 

textile fabrics and the like. (P) (ioldschmidt A.-O. . . 8r)0A 

Boil acidity as alfeetcd by moisture conditions of the soil. 

Connor 112 a 

amendments ; Action of some common — — . Greaves 

and Carter 600 a 

oonatltuents ; Kate of absorption of at successive 

stages of plant growth. Kurd 056 a 

extracts ; Detenui nation of nitrite and nitrate nitrogen 

in . Pfeiffer an<l Bliumermacher . , . . 507 a 

factors aflfecttng the toxicity of '‘alkali." Harris 

and Pittman 113 a 

protorott. Cutler 056 a 

relationship ; Soluidllty of the lime, magnesia, and 
potash in such minerals as cpidoto, clu-ysolite, and 
muscovite, cspeolally In regard to wdl relationships. 

Gardiner 380 a 

solution ; Dctiirmlnatlon of the llocculatlng power of 

. Leonciul and Masonl 189 a 

solution ; Quantitative relation between the soil and 
the brought out by freer, ing-jK)int determina- 
tions. Keen 056 a 

surveys In India 228 r 

Bolls ; Abnormality of lu flcld placcd cylinder experi- 
ments. Moocra 733 a 

Absorbent power of <lry or moist — — with resiwct to 

chlorine gas. Hcrthelot and Traniioy ,. 114 a 

acid ; Presence of aluminium as a reason for the differ- 
ence in the effect of so-callc'd on barley and 

rye, Hartwell and Pember 112 a 

Adsoiptlou phenomena in . Hissink 918 a 

Aldehydes In , a new class of soil constituents un- 

favourable to croi)a and their elimination In 

practical agriculture. Bklriner 83 a 

" Alkali " content of as relatcMi to crop growth. 

Hhutt and amith 84 a 

Ammonihcatlon of manure in . Conn aud Bright 431 a 

A*o6cation In — Greaves 114 a 

Changes In composition of — and of the water extract 
of the soil following addition of stable manure. 

Hibbant 733 a 

" Chlorltte Index ” as a nwosurc of comparative richneiis 

of ill humus. Laplcque and Barb6 ., .. 114A 

Coagulating actlou of some soluble salts on clay in - 

MasoRi ISOs 

Comparative rate of formation of soluble material In 

cxopi)ed and virgin as me<isured by the freesing 

point method. Millar 733 a 

ooatalnlng raUier large amounts of nitrates; Dctcr- 

minaiion of total nitrogen In , Bnydcr . . 47 Sa 

Cupper aud xlno aa antagonlstio agents to alkali salts in 

. lipman and Gcrlcko ., .. .. 297 a 

Correlation between type of . their hydrogen Ion 

oonoentratlon, om occrirrence of potato acab. 

UUleapie aud Hirst .. .. n2A 

Deoorapoaition of cellulose in by anaerobic organism, 

S]^iroc^aeta cyUypfWfa, Hutcliinson and Clayton.. 381 a 

DocomposiUon of cyanamlde and dicyaoodlamkio m . 

Cowle . . 380 a 

Dotennination of the absolute salt content of by 

the freeilng-polnt method. Bouyoucos and 

McCool 118 a 

DeUnnlnatlon of copper in arable . Ifj^oenno 

and Demowsy 235 a 

Determination of nitratea In by the pheaokU- 

sQh>i»^ add method. Noyna . . . . , . 265A 

DetenBbatk|A of total nttvogen, Ineteding nHrto aMaro* 

And PaiaoBa S8 £a 

DiatHbo^ of Kaatiw tad 8dhii«ea 

la , OtghoR aad Maaoa) . . . » . . 190i 


PAG 

Efleet of oarbon Unilphklo and totnene vpoii niteogen* 
fbdsg and nltiltyng orgialiiiia la — Oatoey 22B^ 
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MIcrostructuro of ).yiH>eute( told , Alktn.son 

Microatructuro of very low carbon . Bed worth . . 

Modification of Iteddrop ami ll.amugo m(*thod for doter- 

mlnatlon of inangancae in , Jtohinsoii 

MolyMenum- versus guii-eroslon, GkAchl and 

others . . 

Nature of A1 transformation In and theory of 

quendiing. Honda 

nickel- ; Action of curlM)n monoxide on . Hudson 

nlckcl-chrome. ; Forgings of . Andrew and others 

.... 848a. 775 a 

nickel-chrome- ; Manufacture of rolls of — — . (P) 

Uadficld 

nickel-chromo ; Temper brittlene.'ts of - — : 

( Heaves 

Greaves and others 

nickel- ; Methods for analysis of . llldsflale and 

llldsdale 

nickel- ; Moduli of elasticity and rigidity of — — . Honda 

nickel- ; Thewy of invar , Honda and Takagi 

267r, 82 1a 

Nlcu " (nlckcI-copper) — — and Its manufacture. 

Colvoooresses 320 a 

Oberhoffer’s etching reagent for detecting areas high in 

phosphorus In . Haniecker and Jtassow .. 42 a 

open-hearth ; Manufacture of . (P) Kyding and 

Allen 140 a, 580a* 

Order relating to purchases and returns of stocks of • - — . 35 r 

or other nrticlea ; Treatment of , (V) Baines. 

and Cleveland Metal Pnxluets Co. .. .. 504 a 

and oth(!r metals ; Method and comiK>und for welding 

. (P) Siever 8«0 a 

plates ; Etching . (P) Eaton 148 a* 

plates or sheets ; Pickling . (P) Thomas and 

Davies 640 a 

Preventing from rusting. (P) Gravell . . . . 820 a 

Preventing nisting or oxidation of . (P) Chadwick 

and others 90 Sa 

Process of annealing . (P) Bennett 146 a 

production In Canada ; DevelopmentH in . . . 376 r 

Quantitative determination of comtitucuts of molten 

by means of spectrum analysis. (P) (k>r8alli 604 a 

Quenching cracks In carbon . Honda and 

Matsushita 682 a 

rails. (P) Lewis and others 146 a 

rails ; Treatment of . (P) Lewis and others . . 146 a 

Bapid determination of carbon In . Plva and 

Salvadeo 

Bapid determination of phosphorus In . Schmidt 

refining furnaces; Electric . Blbby 

Beflning process in the manufacture of wrought iron and 

mild . Osann 

llelatlve accuracy of methods of analysis of . Elds- 

dale and Bldsdale 24T 

Bust-proof coating lor . (P) AUen . . , . 182 a 

Bnst^rooflng (P) Col<iuhoiui, and Parker Eust- 

l^f Co. of Americji . . 727 a 

aheetlog material ; Exposura tests of — . Hoyt . . 725 a 

shell cases ; Manufseture of , {?) Hadfieki . . 640 a 

^Htag fumsoes. (P) Perkins snd intcik .. 371 a 
dolid sM Uq^nld states of — 1 oIiqs .« .. . . 6s 
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6811 

467a 

368a 

367a 


ftteel-'eoitl. 

Solution for lust-pfootng . (?) Allen, and Parker 

Bust-Proof Ob. of Ameries . , . . . . 14dA 

Spring . (P) Wills 146 a 

“stainless**; Mild steel faced with . <P) UUlcsple 542 a* 

Suggested unification of methods of anstysis Of — 

Mariuot 143 a. 250a 

surfaces ; Protection of , (V) Parkinson Stove 0o„ 

and Tliompson , , , . 108 a 

Tfiislon. Impact, and repeated Impact tests of 

MaUumura 

Testing absorbing p^wer of under X-rsjnk MsdAeld 

and others 

-testing InlH)ratory at aheflleld 

or t(K)ls or articles made therefrom ; Protecting — — 
from oxidation when heated to a lilgh tompejatture. 

<P) Dcndrlnos 

tradf ; Bearing of chcmiail composition and Its ao- 

rurate determination on the . llldsdale 

trade; (’bemleal standai'ils in relation to — 

Brearley 

Treating for aircraft. (?) Mrmney . , . , 

tungsten- ; riiysleal ('onstunts of . Honda and 

Mutsusbifa 

turnlngH, scrap, and the like ; Treatment of — (F) 

lladfleld 

turnings and scrap; Mannfaetiiro of Iron from 

(B) Stock 

turnings; I'tili.satlon of In the blast- funiaeo. 

I'll pier 

I'nlflng dllfercnt grade.s of . (F) Curley 

Lae of calcium earblde for deoxidation of — (P) 

i>eutsch-l.uxembiirglsi:he Bergwerks- u. Htltten- 

A.-G 

Use of calcium rvanamkio for deoxidation of . (F) 

Znckschwenlt . . . . 

vnna<lhim- ; Determination of phosphorus In 
•h)hnHon 

wire ; Hardening and tempering . (?) Alexander 

and others 

Woody htruetnres of fruetnrofi of transverse test-plecea 

taken from sjx oial . Cohorlo , . . . 348R, 773 a 

works in l.orraln(\ In the oecupkul areas of Germany, 

In Belgium, and In Franee ; lU'imrt on conditions 

“f -- 422 b 

work.s in Qtiee.nsland ; Projected — . . . . . 416li 

works for Wt'sU'rn Australia 63R 
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d40A 

SOOB 


97b 
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508A 


727a 


637a 
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908a 
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179a 
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Steels, alloy-; Ikdermlnatlon of uranium In . Kellfly 

and others 

Alloy — fur exIuiUHt valves of iniernat-oombustion 
engines, Jlnrst and Moore .. 

Alloy - for helmets and armour, (joylo 
alloy- ; Manufacture and uses of — . 

Brittleness in nl( kel-rhrome and other — Bogers . . 

lilgh-spcMid ; Moleenlur (onstltutlojis of and thshr 

e(»rrelatjon with luthe-elllelonelos. Arnold and 
1 hl)ol,son 

Stellite; Production and usc-s of ■. Wright 

ileflccting jsfwcr of — ~ . (jobbuitz and Emerson . . 

Stenches ; Use of for industrial purposes, Allison and 

Katz 


S26a 

949a 

582a 

8eoA 

774A 


419a 

S26a 

404A 


Stencll-puiwr comiKmnds ; Manufacture of 
'J’bomas , , 


(P) 


Sterilisation of canned foods ; Tfinperaturo-time relatlona 

during Thompson 

of cereals, nuU, sood.s, and the like. (P) Hamilton and 

Quirk 

of gluo-Kt4)ck. gt Iiitln. glue, bones, etc. (F) Chom. Qes. 

llhenania . . • 

of llcjulds; Device for . (F) Fenu, and Wedolt 

by means of ultra-violet rays ; Quartz lamp for , 

(F) Keyes, and (Jooi)er Hewitt ElotJtric Co. 

of milk. (P) llegnuy and Uogucy 

of milk and other liquids ; Froocss and appantug for 
(P) Hpcuccr 


by pressure 
of I ‘ ' 


stale foodstulfs. such as grain, fish, etc. (P) Obem. 
Ges. ilhcnaula 

Still engine, a new prime mover of high einclency, and Britlsll 
origin. A eland . . 


835A 

283a 

051A 

nOA 

956a 

886a 

5981 

735a 

52a 

26B 

842a 

487a 


Stlll-ljeod ; Now — — for fractional distillation. Dufton 

6r, 459 

-heads ; Comparative teals with various types of — ^ 

at a couslunt siH)o<i of distillatioa. Fnedriohs . . 964A 

Stub ; 

(P) Gaibworthy 277a 

(?) Howaey. and Bowsey Gasoline Process Oo. 6061 

Acid . (P) Manser 938A 

Apparatus for removing deposits from mineral oil 

(P) Tliompson. and Snell Co. of Callfomia 404A 

for crude oU. (P) Murray 454a 

for dehydration of tar and other chemical purposes. 

(P) Blakeley 217a 

Oil ; 

(P) Ashworth .. .. 4541 

(P) Swan, and Swan Process OU Oo, . , 67a 

Bersping apparatus for . (P) Ashworth .. „ 45iA 

Stirring device for fumaoss for alfocUng rsaetloos botwsM 
solid and gaseous sobstaaoes, <P) Oarlsott a«d 
others ,. .* *. .1 «• .. 
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StoMi irtttdftl ; Conventon of Hmostooe foto oo m rawribto 

(P) Xlninor. and Cliemlc»l Poundaikni . . WSa 

tfUfloW ; Icjumtoctore of : 

(P)Airottl 178 a 

(P) OMttldo and Hino 683 a 

(P) Krioger 77A 

ArtUlclAl: jfanufacture of having characteristic 

markings of natural product. (P) De fias . . 048 a 

Stoneware ; Burning . Schmidt 902 a 

oheralc^ ; Standardisation of . Nielsen . . 415 a 

glazes : ifodulus of eJastidtjr of . Stcger . . . . 047 a 

Use of In Industry. Kaltenbach 803 a 

Stovaine; Mlcroohemlcal identification of Denig^s 108 a 

Straining liaulds; Apparatus for . (P) Milner and 

Bo«V 449 a 

paper or other pulp ; Eollers for . (P) Clark and 

others 678 a* 

Straits Settlejnenta ; Sugar industry in 294T 

Stramonium loaves ; Influence of presence of stems and 

roots upon total alkaloid, content of . Koch 157 a 

Straw ; Add and alkaline digestion of . Jonschcr . . 301 a 

Action of on nitrogen-economy of soils. Lemmer- 

mann and Einecke 836 a 

•cellulose fodder. Van Kampen 6B1 a 

digested with hydrochloric add ; Food value of . 

Hansen 435 a 

Feeding experiments with digested . Flngerllng . . 51 a 

Fodder from . Pringshelin 875 a 

fodder; Manufacture of - — . (P) Chem. Inst. d. 

UnlversItAt Berlin 876 a 

fodder ; Manufacture of — — by digestion Mlth alkali. 

(P) Beckmann 789 a 

fodder ; Preparation of without using heat. 

Beckmann and others 884 a 

meal ; Valuation of aa foodstuff. Jonscher . . 301 a 

Process for producing textile fibres from , (P) 

Brummer 458 a 

treated in various ways; Feeding value of . 

Honcamp and Blanck 841 a 

Value of digested as fodder. Hansen . . . . 485 a 

Streatfeild memorial lecture. Morgan 371 k 

Strlegler's reagent for removing excess of lead from elarifled 
molasses ; Comix)8ition of precipitate produced 

ia preparation of . Brouwer 208 a 

Strontla ; Use of Instead of lime In bleaching cotton. 

Weiss .. 715 a 

Strontium compounds ; Effect of certain on the growth 

of plants. McHorguo .. 382 a 

peroxide ; Manufacture of ^ (P) Pierce, lun. . . 710 a 

sulphate ; Determination of sulphate as . Kolthoff 

and Vogelenzang 800 a 

SUttfphtttUhut KomM seeds. Samaan 063 a 

Strophanthus tinctures of different origin ; Pharmacological 

evaluation of . Joachlmoglu 387 a 

Sublimation apparatus : 

(P) Kluchansky 562 a 

(P) SartakofI 64 a 

Substitutes ; Use of in construction of chemical plant 415 r 

Succtnimlde ; Preparation of mercury soliitlons suitable for 

Injection by means of . (p) Chlnoin Fabr. 

Cliem.-pharm. Prod. A.-0 330 a 

Sucrase. Sm Invertase. 

Sucrose ; Action of neutral salts on Inversion of by acids. 

Colin and I>ebert 208 a 

Density of and contraction in vAuine of Its aqueous 

solutions. Sldcrsky 957 a 

Determination of — ~ in cauo molasses by direct 
^arisatlon after destruction of reducing sugars. 

Lohr 333 a 

Determination of in (an© molasscA and other pro- 

ducts by double polarisation. Stcuerwald .. 550 a 

Enzymic I aversion of and Influence of products 

of reaction on the velocity of hydrolysis. Colin 

and Chaudun 957 a 

Influence of addition of to wort on biology of 

yeast. Zikes 839 a 

Influence of rafflnose on determination of In 

beet molassfw. Pellet 48 a 

Inversion of by mechanical ionisation of water. 

Abelous and Aloy 476 a 

Nitration of . Hoffman and Hawso . . . . 234 a 

ootanitrate. Hoffman and Hawso 2S4 a 

Process for Inverting . (p) Petrold . . . . 164 a 

Sorability of In presence of invert sugar. Van 

der ^don 593 a 

St4 also Sugar. 

Suet emulsion as source of vitamlne for infant feeding. 

Hampehlre and Hawker e52A 

Sugar; A<3etaldehvde as Intermediate product in fermentation 
of by B. eoU, dysentery, and gas gangrene 

organisms. Neuborg and Nord 619 a 

AoUoo of • — on nttrogen-eoonomy of soils. Lem* 

meimana and Blnocko 886 a 

aftarwprodnots ; Working of beet . Sohecker . . 650 a 

Apparatna lor aotUaetion of from materlalf 

yWdlng the aame. De Eaedt 4g7A 

Atta^ment lor^iilfeElfiiial machlnei lor . (i) 

WBBama ^ »«A 
baet-i STti 


Sngar^'OOfil. ^ paob 

beet- ; Granulated white and piaatation white 

eana amgar. Prfatfen Qearllgi . 482 a 

beet- ; InsoWe matter in standard white graanlatM 

— — . LeonJa . . , . . . 432 a 

beet- ; Production of < — in tons and ae percentage of 

total production . , 804 t 

beet- : Proposed manufacture of in Scotland . . X86 r 

British Empire production and consumption of 308 t 

-cane; Chemistry of the . Vliwanath .. .. 784 a 

-cane ; Composition and calorific value of syrups and 

molasses from . Browne 919 a 

cane- ; Deterioration of In storage : 

Kopdoff and Kopeloff 592 a 

Owen 649 a 

-cane ; Effect of salinity on the growtii and composition 

of . Row .. ^ 784a 

-cane Juice ; Apparatus for separating impurities 

from . (P) Morse 69U 

-cane Juice; Clarification of using calcium * 

moQOsaccharate. Clacher 872 a 

-cane Juice ; Colouring matter of due to presence 

of Iron-polyphenol compounds. Schneller ., 102 a 

-can© Juice ; Filtration of raw . Norris and 

McAIlep 208 a 

-cane Juice ; Presence of aconltlc acid In . Taylor 691A 

cane-; Nucleus formation In supersaturated solutions 

of . Van GInneken 784A 

cone- ; Plantation white and granulated white 

beet sugar. Prinsen Qeerligs 4S2A 

Cano in Porto Rico 800R 

cano- ; Production of in tons, and as percentage of 

total production 305T 

cane- ; Recent advances in milling and clarification 

Id inannfactur(5 of . Ogilvie 184R 

•cane; Recovery of wax from . (P) Bunker .. 646 a 

cane- ; Table for correction of influence of tenn)erature 

upon the i)olarlBatlon of raw . Ilorno . . 873 a 

" Carbrox,” a decolorising agent prepared from rice 

bulls and Its use for refining . Slillstoue .. 482 a 

Centrifuging . (P) Drury and others .. 266 a 

Colour of crystals of raw as affected by system 

of boiling, ^RfcAlIep 784 a 

Conforente on j>roductiou and consumption of 

witliin the British Empire 287 t 

Consumption of l>cr capita In different countries 307 t 

consumption In Norway 247R 

Ck)8t of production of plantation white by t)ie 

Battelle process. Bottelle 784 a 

Cost of refining raw in America. Battelle , . 784 a 

crop of West Indies in 1918 230R 

crops ; Dates of reaping 302T 

cultivation in Ceylon ; Propo.sed 456B 

Diffusion battery for extracting . (P) Masin .. 938 a 

Extraction of from dried beetroots, (P) Benjamin 968 a 

Extraction of mechanically retained by molasses. 

Vasseux 838A 

Factoin affecting hardness of Indian crude . Swadi 784A 

factorle.s ; Investigations on waste waters frara beet 

. Schulz 693A 

factories ; Presence of ammonium carbonate in evapor- 
ator condensed water of cuno . Van der 

Linden 650 a 

factories ; Use of crystal Users In cane 465R 

factory ; Design and control of bagasse furnaces in the 

cauo . Gartley 433 a 

factory products ; Determination of carbonates In 

— — Stan^k and Skola 690 a 

factory products ; Determination of furfuroids in beet 

. Glllet 38lA 

Formation of fumaric acid by fermentation of ; 

Ehrlich 300 a 

Wehmer 50A, 600 a 

group; New example of degradation in the . 

Irvine and Dick 650 a 

imports 206 r 

Imports of Into United Kingdom 308T 

industry In Australia 125R 

Industry In Bulgaria; Beet 878 r ' 

industry ; Cane in Cuba 230R 

Industry ; Development of within the Empire . . IIOR 

Industry In Egypt 363B 

Industry In Germany ; Crisis In » 40 r 

industry In Germany ; Prospects of 248 b 

industry in Italy 360R 

industry in Japan 377 r 

industry in Java 292 b 

Industry in Natal 268R, 860R 

Industry; Position of German 830E 

industry; Possibilities of a beet in the United 

Kingdom . . 290 t 

industry; Refractometer In the . Main.. .. 148T 

Industry in Russia ; Beet 378B 

industry in Spain 358B 

invert- ; Determination of by Fehling'i solution. 

Van Leeuwen 958 a 

invert- : Manufacture of — - in Qennany lor um as 
arti^olal honey, and its ezomlnsilon. XMhre 

and Ehreoke .. 882 a 

Invert-; SoJnMllty of snoroeo in presenen of — — * 

Van der JLtMen .. .. .. .. 693 a 

of frothing of raw and wflnsry 

InibodlriAoitldtfiiad 

;f«tk-^aadv^ 192 a 
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jBiM ; Oonttonow ^wrtlng Md ndpbiUtloB of »w 

(P) -Fhohw 

jQloe; DMkeains of daring evAporatkm under 

wd during lU further working. Ifolenda 
luloe ; I>ep(mpoeltion of reducing sugan caused by 

aft^Biaking of the lime In .Van Santea .. 

juloo ; Detoimlnation of suspended solids In mixed 

cane . White 5P2 a 

Juice ; Manufacture of auipblde dyes from fllter-cak^ 
w,— (P) Nsgashlma, and Tainan ScHo Kalms- 

hikl Kaisha 

Juice; Method of treating raw . (p) Krafft 

Juioe; Purification of beet . PfttniiCka .. 

juloo ; Separation of scums fron^ by centrifuging. 

BJock 

juice or syrup ; Purifying . (P) Wooster 

juice ; Valles filter for . Nn udet 

liquors; Treatment of . (P) Simpson and I.vle .. 

Loss of moisture from samples of using dllfercnt 

methods of packing, llrowuo and Jlardln 

Manufacture of : 

(P) Mumford, and Refining Protlucta Cor* 

poratlon 78r,A 

(P) Kaudet 26flA' 

manufacture ; Apparatus for separating slimy and 

solid matters In . (P) Kujaw>kl 

manufacture ; Development of nitrogenous colouring 

substances during . Oudemans 

manufacture; HydroaulplilteM in - -. Dutllloy .. 

Manufacture of plantation white by tho sulphita* 

tlon process, Coombs 

manufacture ; Possibilities of in Bombay Pre- 
sidency 

Maple 

Maple In Canada 

Measures takeu In Java to prevent deterioration of 

stored . Stcuerwuld . , 

Photosynthesis of . Kogel 

Preparation of from i)lant.s. Wlnterstoln 

Price of — In the prin( li)al countries 

Process of extracting , (P) Naudet , . . . 

production In Allied countries yp.'lT 

production In Cuba 74 h 

production In enemy countries 3()4 t 

production In Germany 20tm 

production In neutral countries 804r 

Production and supply of — wltldn the 'impiro .. 2IPR 

production of world JOfiT, 307T 

products ; Determination of true dry substance content 

of using solution factors. Ogllvlc ami Llnd- 

fleld 

products ; Measuring colour of - particularly ll((Uojs 

treated with decolorising carbon. BhllHtoiK- 
products; Wagenaar's method of estimating ash in 

. Waterman and I)e Wljs 

refuse; Recovery of potasHimn sjilts, etc,,- from . 

(P) Kermor and Faber 

Revision of copper-phosphate method for titration 

of . FoIJn and Peck 

Seeding method of graining . Zltkow’skl . . 

Separation of from iimlasscs by tho succliarate 

process. l.eonls 

Supply (Toclinlcal) Committee ; Preliminary report 

of the 

Sugar syrup ; Apparatus for complete separation of 
oxtracted liquor and romeltfxl — - In direct 
remeltlng centrifugal inachincs. (P) I>emolne .. 

Syrup clarification In manufacture of wiiite . 

Coates 872 a 

syrup in contact with crystals ; Direct rcfractometrlc 

determination of dry substance In - — . Hkola . . 873 a 

test; Colloid chemistry of Fchi log's , Ffsclier 

and Hooker 11)2 a 

Treatment or preparation of . (1^ Shaw and 

Baker 651 a* 

for use in manufacture of chocolate ; Treatment or pre- 
paration of , (P) Peek, Frcan, and Co., and 

others 788 a 

CtUlsAiion of waste water resulting from saccharate 

process of recovering from molaasea. Skudrna 40 a 

Washing . (P) Jacobson and Wrathall .. 601 a 

within tho Empire 270K 

Sea aUo Sucrose 

Sugars, aldoMntose; Crystallography and optical pro- 
perties of three . Wnerry 

aldose ; Determination of by titration with iodine 

in alkaline medium. Colin and Litvin . . 

Breaking <lown of by enxymes. Euler and 

Svanberg . . . . 

Preparation of capiio-sodiupi hydroxide reagent for 

use in detection and detennlnation of . Justin- 

Mudier 

ledncing; Cuprous chloride-iodine method lor deter- 
mination of . Scales 

reducing ; Decomposition of caused by after-slaking 

of ume la the juice. Van Saoteu 

redudag ; Detennlnation of In wine. Mathieu . . 

reducing: Vohimetrio determination of : 

Bettinger .. .. 

■ OariT^ .. .. .. 

^ Titmtton of — BUpp aed Intaumn 
iNpbaU Ions ; Yohiiha^ eitlau^ of — . B[o«d»i . . 
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; flulphitfca flcwf ■ V46I 

I Detennlnation of — ^ In a concentrated eteetroiyie. 

Krieble and Maagtua 8401 

I Determination of In presence ol orgaate sulphonio 

acids. Callan and o^ert 410 t, 438n 

Determination of as drontlum snlphatei KoHhoflf 

and Vogelensang .. 8001 

Method for distinguishing sulidiltea» blsulphltss. sul- 
phides, thiosulphates, polythionates. and . 

Sander .. 41tl 

Precipitation of in presence of Iron, iCoelimh . . 8411 

Relation of to plant growth and oompotItlOtt. 

Miller ..8891 

Volumetric estimation of . Rlvett , , , . 46ll 

i SuiphaUslng ores or the like. (P) Aorts imd Aarts. . . . 867 a 

Sulphide dyestuffs. See Sulphur dyestuffs. 

hydituiolH ; Coagulatiuii of . Mukhorjoe and Sen 5841 

on‘s. StA Htidtf Ores. 

eul]>iiur ; Rapid dcU'rmlnaMon of in pyrites. 

Barlsdi .. 17ll 

Sulphides; Dosulphurlslug meUI , (P) Foster, and 

.Sulphur Syndicate 874l 

Extraction of sulphur from metal . (P) lielbig , . 86lA 

! Mnnufu('ture of soluble — • (P) Bacon, and Metals 

llcRcarch Co. . . . . . . . . . . , , 6811 

Mothotl for dlstlniniJslilng sulphatos. sulphites, blsul- 

pliltcH, thlo9uIphab)H, i)o!ythlunatcs, and , 

Sunder 412l 

Reduclion of nu’Ulllo by aluminium. Piitravano 

and Agostini 680l 

Treattnent of metal with silicon or silioon alloys 

with n‘a>vcry of the sulphur cotnhiinKl with the 
luetuls. (P) Jhjt jSorsko AktlesKlskab for Elek* 
trokeni. Ind. 4231 

*' Sulplilte acid " for wood pulp manufacture ; Analysis 

of . Klason 38l 

-lK>ll(ir plant. (I*) Ruths, and Aktiobolagot Vaporac- 

kumoiutor 283i 

•coal. StrclilcDcrt 8181 

Sulphltc-ccllulowj ; Prockr- Hirst test for In tanning 

extra<'ts. Yocum and Xelson 480l 

waste lyes. M (dander 6851 

waslo lyes ; Alcohol from . Krleble .. .. 6711 

waste lyes ; DcUiction of In synthotlo taanins, 

tjiiining extracts, and leather, Kernahan 6851 

womIo lyes ; Firc-oxtlugulsher from — (p) Eikan 

Erben (Jes 4091 

waste !>(!» ; Kued from - 8821 

8t r(dden((rt. 816l 

waste lyes ; Manufat:turo of alcohol from — (?) 

Fobter 959l 

w.'istc lyes ; Manufacture of adlicslves from (?) 

ltotK«o!\ 2641 

waste lyes ; Manufacture of odiicsivcs or binders from 

- (!') Dickerson 170i 

waste lyes; Munufu('turc of llguo-tanning miterial 

from (!’) Drcwsoii, and W«ist Virginia Pulp 

and Paper Co. 5071 

wnsti; ly(^s ; Manufacture of paints, primings, and like 

coating compositions from . (P) Wlogen .. 9161 

W'asUj lyes ; Manufa(rturo of pn>ducti from . (P) 

Ellis, and EIlls-Fostcr Uo 716l 

waste lyus ; Manufacture of sulphur dyestuffs from 

(P) ItolKojon 6941 

waste lyes ; Plnablctlc acid, a new rosin acid from . 

Ascliau and Ekhulin 6461 

waste lyes ; Plant for preparation of lignin-fuel from 

. (P) MlAf) 4541 

waste lyes ; Preidpltatlng lignin from , (P) 

bbroas 3561 

waste lyes ; Purification of . (P) Achcnbach . . 4091 

waste lyes ; Removal of toxic 8ubstan(;c8 from . 

(P) Jacoby 9441 

waste ly(«; Separation of organic and Inorganic sub- 
stances from . (P) Strchlcncrt .. .. 625l 

waste lyes; Btroliloncrt’s process of making fuel from 

. MlUlcr 7581 

waste lyes; Treatment of (P) WUlcox .. 7l5l 

waste lyes ; Treatment of with aikalis. (P) 

Riniuau 896l 

waste lyes ; Treatment of for production of 

alcohol. (P) McKee 711 

waste lyes; Use of as fertiliser. Bokorny 218l 

waste lyes ; Use of seaweed as nutriment for the ferment 

in mioufacturo of alcohol from . Landnurk 6591 

Sulphites : Determination of . Haller . . . , . , 

lodometrlo determination of . Koltboff . . . , 81$1 

Method for dlstingulsidng sulphates, bisuiphitoi, sul- 
phides, thiosulphates, polythionates, and — — , 

bander .. .. 4164. 

Prevouliou of oxidation of In solution by dissolved 

oxygen. Uailcr .. Mf 

Sulpho-aromstle fatty adds ; Hydrolysis of fats by 

Ubbetohde and Boederer «* 

Sulpbo-chlorides ; Analysis of aromatic Neltsel .. 6^l. 

Snlpbocyanides. .Sss Xhtoeyanates. 

Sulpbonal Falck .. .* . , . . . 9661 

minenlKiil shidge product; M anqfa^hi# n< 

t<F) Dlvlw .. .. .. i . 4tU 

oOi. Offs, Fatty, 
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« , ^ PAOE 

8tU|iioiwt}os of MooMtlo hydrocorbona. (P) Bender nnd 

Bendi .. .. .. mi 

of aromntie bydroeaii)ona other than bonxene ; Con* 

^aoni . (p) Barbet et Fils ot Cle 813i 

of benzene, (?) Barbet et Fiis et Cle 529 a 

of benzene hydrocarbons; New process of 

Quyot 81lA 

of benzene, etc. ; New pn)cess for ■. . . . . 144B 

of hydrocarbons. (P) Downs, and Barrett Co. . . , . 496 a 

Sulphonlo add sludge for splitting fats and oils. (P) Divine, 

and Twitchell Process Co 953A 

Sulphonlo adds; Alkali fusion of aromatic (P) 

South Metroiwlitan Gas Co., and Evans .. .. 076 a 

Determination of sulphates In presence of organic — 

Callao and others 410 t, 433r 

Fusion of sodium hydroxide with . Boswell ami* 

Dickson 69 a 

Isolating In the form of salts from the products 

obtained on sulphonatlng carbon compounds. (P) 

Lapworth and Morris 280 a 

.Manufacture of , (P) Gibbs .atul others . . . . 75flA 

Manufacture of aromatic . (P) Ambler and Glbb.s 405 a 

Manufacture of mineral oil . (P) Divine, and 

Twitchell Process Co. 545 a 

Process of obtaining from mluoral oils ami petro- 

leum distillates. (P) llappach. and .Siidfddt und Co. 401 a 

Separation and purification of . (P) Southcombo 

and Downlo 6 a 

Sulphur ; Apparatus for o.xtraoting from materials con- 

taining the same. (P) Simon and others .. 241 a 

Apparatus for fusing from low-grade ore. (P) 

Austin. Jun 801 a 

Behaviour of towards carbonaceous matter at 

high temperatures. Wlbaut 314 a 

•burner gases ; Analysis of . Wllllam.s . . . . 572 a 

burners. (P) Ellis, and Ellis Drier and Elevator Co. , . 135 a 
burning. (P) Hint, and Pratt Engineering and Machine 

.Co. 135 a, 500a* 

of coal : Inorganic und organic and Its transfor- 

mations during the manufacture of coke. Wlbaut 

and Stoffel 314 a 

combined with metals ; Kecovery of from sul- 

{ )hkic ores and nujtallurgical products, (^.specialty 
ron sulphide. (P) Norsko Aktieselskab for Jvlek- 

trokem. Ind 8C9 a 

-containing compounds ; Removal of from ga.He8. 

(P) Kldcal and Taylor 710 a 

deposits In Alaska 47(5 r 

deposits In Texas ] . ] . 2 (Wr 

l^termiuatlon of — - iu foods. Krleblo and Mungum MIOa 

Determination of free In spent oxide. Twi.s,sclmaim 40 a 

Determination of In Iron and steel : 

Marlnot 

Molynoaux 725 a 

Dotorminatlon of In petrol by moans of a bomb. 

Philip 244 a 

Detormlnutlou of In pyrites. Moore .. . . 171 a 

Determination of In rubber, lloscnsteln . . . . 547 a 

Detenninatlon of total in coal gas. llirsch . . 707 a 

Equilibrium between carbon monoxide, carlwn dioxide, 

sulphur dioxide, and . Ferguson .. .. 11 a 

Extraction of from metal sulitlildos. (P) Helblg . , HOli 

Extraction of from ore : 

(P) Colleen and Brady 80 Ja 

(P) Hutr and Connolly pou 

(P) Sedgwick POIA 

Flowers of and sublimed .sulphur. Noyer . . .. 41 a 

Fusion bomb for determining in coal. Purr . . 242 a 

industry ; Possibility of manufacture oPjuperphosphate 

from phosphorites in connection with the . 

Tlreili 

Manufacture of a flue powder containing tar and . 

(P) Cremer 813 a 

Microscopical crystallisations of . Scott .. .! 801 a 

Modified Benedict method for determination of ^ 

in foods, fteccs, and foods. Halverson . . . . 92U 

Oxidation of , (P) McIntyre 635 a 

Production of in globular form. (P) Perry, and 

Barrett Co 105 a 

production in Italy 293 r 

production of Japan . . 329R 

.Keactkm of In the steel converter. Osann .. 637 a 

Becovory of from hydrogen sulphide, (P) Datta 766 a 

Becovery of from spent oxide. (P) Anderson . . 499 a 

Bemoval of from gases. (P) Bldeal and Taylor . . 710 a 

Bemoval of from oils. (P) Forwood and Taplay . . 674 a 

Reparation of from furnace gases, (P) Collins and 

Stevens 861 a 

Simultaneous recovery of ammonia and In car- 
bonisation of coal. Bertelsmann . . . , . . 213 a 

situation in Sweden and Norway . , ] | 340a 

Solubility of in various solvents. lanes . . 955 a 

Traalment of metafile sulphides with silicon or sUloon 

allow with recovery of . (?) Dot Norske 

Aktleaelslub for Eiektrokem, Ind. . . . . 423 a 

value of in ores, with special reference to blende* 

roaating oontraoU. Pad 18 a 

Rulpbnr aoUa ; Determination of . Wilkie and otberz 82B 

Sulphur dyea; Manufacture of : 

^ ^ WvH)i|%nd Levlnateln. ltd. 81Sa 

Mbautaotim of blaelc (p) Brotberton and Oo.. 

andotbata .. 5291 


Sulphur dyea~eoNf. 

Manufacture of blue : 

(P) L’AIr llquide . . , . , , , . (J77 a 

(P) Chem, Works Sandoz , . . . 630l, 624 a* 

lianai^are of — — ftora fiiter*cakes of sugar Juice. 

(?) Nagoshlma, and Tainan Selto Kabushlkl Kalaha 928 a 
M anui^are of from suiphite-cellulose waste lyes. 

xf .. 894 a 

Manufacture of from trinitrotoluene residues. 

Gopiiarow ,, 1J8 a 

Structure of highly sulphurised . zilnker . .* .* * 248 a 

Sulphur dioxide ; Apparatus for automatic determination 

and recording of in burner gases. (P) 

Abramski . . 36lA 

Catalyst for oxidation of . (p) EllU, and EIlls- 

Foster Co. . . 817 a 

Determination of — - In ga.seon8 mixtures. Haller , . 62 t 

Emdency of absorption of In caustic soda and 

glycerin. Haller 56x 

Equilibrium between carbon monoxide, carbon dioxide, 

sulphur, and — -. Ferguson 11 a 

Extraction and de.siccatlon of from solution. (P) 

Davenport 045A 

liquid : Continuous treatment of hydrocarbons with 

. (P) Allgem. Ges. fUr Chem. Ind 167 a 

Manufacture of — 

(?) British Dyes, Ltd., and others .. .. 764 a 

(P) Grayson 817 a 

Manufacture of by reduction of magnesium 

sulphate. (P) Klormayer, and Haanoversche 

Knllwerko 9OIA 

Recovery of unoxldiscd In contact manufacture of 

sulpliurlc acid. (?) British Dyes, Ltd., and others 817 a 

Treatment of gases containing . (P) Espenhahn . . 818 a 

Use of Army gas masks in atmo.splieres containing . 

Fleldncr and Katz 65 ‘>a 

Sulphur-oxygon compounds; Method for Identification of 

. Sander 412 a 

Sulphur trioxlde ; Manufacture of - — (P) Seanion . . 280 a 

manufacture; Costs and elllclencles of 225R 

Sulphuric acid ; Action of - — on homologous and isomeric 

organic compounds. Milbauer and NCincc . . 650 a 

Apparatus for concentration of • 

(P) Davis 628 a 

(P) Patten 718 a 

Application of electric beating to concentration of , 

Pagllani 171 a 

Sulphuric acid Association ; National . . . . , 194 r 

Sulphuric acid chamber sludge ; Electrolytic deposition of 

zinc from ■. Broughton 259A 

Chambers used iu manufacture of . (P) Mills and 

others 321 a, 720a* 

Concentration of : 

(P) Morgan 575 a 

(P) Newman 361 a 

(P) Norsk Hydro-EIektrisk Kvaelstufuktiesels- 

^ kab 817 a 

(P) Patten and Sliocmaker 361 a 

(P) Perrin 629 a, 631a* 

Condensing acid fumes evolved during concentration 

of , (P) Chance an<i Hunt, Ltd., and others . . 498A 

contact plants ; Effect of cooling burner gases on 

catalytic action of platinum iu ; 

Geary 133 t, 196t 

Parrlsli 400 t 

Contact process and apparatus for manufacture of . 

(P) Welch, and International Precipitation Co. .. 74 a 

Contact process for manufacture of . (P) Meyers, 

and Armour Fertilizer Works 717 a 

De-arsenication of by hydrogen sulphide. Moore 399 t 

Densities of mixtures of nitric acid and . Pascal 

and Gamier 389 a 

Equilibrium in the system : water, sodium sulpliate, 

copiMjr sulphate, and . Foote . . . . 673 a 

fuming ; Manufacture of high strengths of . (P) 

British Dyes, Ltd., and others 86lA 

iadu.stry In Germany 352 r 

Industry in South Africa 185 r 

Manufacture of : 

(P) Bradley, and Research Corporation 74 a, 74a 

(P) Quinan 717 a 

(P) Taylor and Scott 4994 

(P)Thede 68OA 

(P) Welch, and International Precipitation 

Co 73 a 946a* 

Manufacture of cement and from waste calcium 

sulphate. Allmand and Williams 286 e 

manufacture : Costs and efllclencles of . . . * . . 224 r 

Manufacture of from galena. Qoldmann . . . . 261 a 

Manufacture of Glauber’s salt and from nitre-cake 

and other acid sodium sulphates. (P) Dawson . , 636 a 

Manufacture of by the Grillo process. Onrtia . . 369s 

Manufacture of hydrochloric acid and . (P) 

Welch, and International Precipitation Co. . . 133 a 

" Manufacture of manganese dioxide and . (P) Van 

Arsdale and Maier 600 a 

Mani^ac^ of salt-cake and frmn nit^cake. 

(P) Kee, and Kalbflelsch Corp VISA 

Man^a^ttie of 9^ from sniidiar tzloxlde. (?) 

„ . Md BUii-Poiter Oo. ,, .. 400 a 

Methods m Ufting , Ttmgay ,, 716 a 

ploWeUqi^;^tItt»tionof . (P) Ftreim and 

Maj^o Pigment Co. . . .. .. 185 a 
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0«iljAiirio riGB 

Pi«h««ttag *p|Nii»tiu for use In ^Ulytlo menufecture 

of . (P) Bombrlnl Puodl-Delflno . . 4d8A 

Price of In Geitneny 23«8, 840 k 

Production of in Unitod Kin^om . . 240» 

Porifloatlon of and obtainmeot of useful products, 

and apparatus therefor. (P) Wareing, and United 

Alkali Co. 46U 

Kecovery of from alkali acid sulphates. (P) 

(P) Rog6 82.3 a 

Becovery of unoxldlsed sulphur dioxide In contact 
manufacture of . (P) British Dyes, ltd., 


Kemovlng nitric and nitrous acids from . (P) 

Tyrcr 340 a 

Kesotution of mixtures of water, nitric acid, and 

on an industrial scale. Butler OOii 

Boasting complex zinc sulphide ores or concentrates, 
particularly In conjunction with manufacture of 

. (P) Harbord 372 a 

trade ; Keport of Deiwirtmental Committee on . . . OOr 

works; Report on by the Alkali Inspector .. 31flR 

Sulphuric anhydride. See Sulphur trloxlde. 

Sulphurous acid ; lodometrlc detcnnlnatiou of . 

KolthofT ^ .. ..813 a 

Reduction of by hydrogen sulphide In aqueous 

solution. Heinzo 57:1a 

Volumetric determination of . Craig flln, OUT 


Sulphur)’! chloride; Action of methyl alcohol on . 

Levalllant and Simon U«2 a 

Manufacture of : 

(P) Boake, Roberts, and Co., and Durrans .. 3 (Ua 

(P) PoiK) 175 a 

Photochemical decomposition and formation of — - 
under the iotluencc of light rays of detinite uuve 
length. Jo Blanc and others SI. I .a 

Sulphuryl fluorides. Traube and others (17PA 

d-Sumareslnollc acid ; Degradation of . ZInke , . i)54a 

•Sunlight ; Bactericidal action ol . Do loroquette . . 00 a 

Superheaters for air, vafwur or gas. (P) Bynoe .. .. C70 a 

Suporol. See o-llydroxyqulnollno sulidmfc. 

Superpalite. See Tilchloroinothyl chlorofonnate. 

Superphosphate: Absorption of ammonia by , Brioux 381 a 

Apparatus for manufacture of : 

(P) Chem. Fabr. Milch A.-G., and lUbenau .. 83-8.1 

(P) Forbis, and Cliemical Coustmetion Co. .. O-IOa 

(P) Goulding and others 208 a 

(P) Hill and Eden jr,4A 

bone-; Adulteration of , Masonl IDOa 

dens; Cutting device for emptying . (P) Dltt- 

mann 05 ().a 

IMermination of free phosphoric acid and water in . 

Alta 23 a 

Export of 120n 

Industry in Holland 202ii 

and the like; Apparatus for use in e.xcavatlng . 

(P) Oonder 101 a 

manufacture in Russia 20 k 

Possibility of manufacture of — ~ from phosphorites 

In connection with the sulphur Industry. Tirclll. . 173 a 

Process for disintegrating and storing . {J’> 

LUtiens and J.udewlg 48 a 

Rational preuaration of . Alta 2.3 a 

Raw materials for manufacture of 401 u 

Setting of mixtures of aniinouium sulphate and . 

Fow weather HOT 

Dtilisatlon of nltre-rakc in innnufaciurc of . Sliiilt 

and Wright 85 a 

as yeast nutriment. Kllrodt 785 a 

Surface-combustion boilers ; Recent developments in — — . 

Bone and Klrke 228 t 

processes ; Refractory roaterlals used in . (P) 

Ausaldo A Co. 223 a 

Surfaces ; Preparing grounds or for receiving an Im- 
pression Id cue or more colours. (P) Leurquin .. 358 a 


Suspended particles; Apparatus for electrical separation 

of from gases. (P) Huntington, Heberleln. 

and Co., and Bingham 

paiti^dMj^ Apparatus for removing from gases. 

partlcJes ; Electrical separation of from gases : 

fP) Bradley 

(P) Bums 

particles; Removing from liquids. (P) Titan 

Co. A./8 

particles ; Separating — — from gases. (P) Hunting- 
ton, Heberleln. and Co., and others 

eoUds j Apparatus lor separating from liquids. 

(P) Watwman 

snbstanoes ; Separating by washing. (P) ScIiwerSo 

Snapenilons ; Abeorptlon ol light by turbid media and Its 

appHcmtkm to eatimation of . Chineveau and 

Andubort 

ol adheelve anbskaneee or the like; Converting 

SbU> a solid oondlUoii. jP) Bull . . 

Broparatlon of itabio aqneotii . (P)R«lae.. 

Botation botwoea the inteoalty ol the lyadall beam 
- and (he conceatratkm of • Tolmaii and othtra 


164a I 
397a I 


OlA 

61 a 

704a 


62U 

2a 

165a* 


342A 


78dA 

mA 


27U 


Sweden ; Cetliilose Industry in . 

C8iemicai industry in . 

Iron industry In 

Iron mines In 

Manufacture of optical giaas In 

Oil shale in 

Ore discoveries in in 1917 , , 

Post-war trade of 

ProsDccts of the chemical industry in 

Sulphur situation in . 

Vanadium extraction in . . . 

Wood pulp market in . 


PAOK 
88R 
28r, 467a 
. . 247a 
47 r 
.. 83ft 
. . 146ft 
9k 
64k 
.. 88r 

.. diOft 
. , d62ft' 

. . 17111 


Sweet potatoes; Manufaeturc of syrup and cattle food 

fmm (P) Gore 786 a 

Switzerland ; Bottle glass industry in 266ft 

Choiuieal industry of USB, 836ft: 

Foal BUpuly in — , , , . 87lk 

Fomiiiercial treaty between Gennai»y and — - ,, 266ft 

DiBcnvcry of fluorite In 144ft 

IndUHtrial fairs In — . .. .. .. 424R. 


Peaeo posHlbilitles of tbi* ciicmlcul industry of . 

I'lerz 200ft 

Perfumery and essential oil trade of 104R 

I’luUogriiphle cbeiniealrt III .. .. .. 256ft 

Position of fh(i soda Industry In 171ft 

Soup hnlustiy in - .. 424& 

8ynt.he.scH. Process of cfTectlng exothermic chemical — 
takitig jiluce under jin-ssiire and at a high temper' 

iiture. (B) 1/Alr f.lquide 718 a 

Synthetic drugs. Farr 260T 

drugs, dyestuffa, and associated I'roducta ; Oonfcrciioe 

on - - - 246 t. 260ft 

drugs; Preparation of . (P) Nagnl .. .. OlA, 

Syrup ; Miinufacturc of cattle food and from sweet 

|s)taloe.M, (P) Gore 786 a 

Manufaeturc of an edible - from sugar bectroota. 

(!’) Alexander 060 a. 


T 


Tablets for iuod!<'itial and similar ) mr poses ; Manufacture 

of friable - — . (P) Bayer uud Co. .. 440A^ 

Tanks f<»r trans|Htr(lng hydrochloric aidd or other corrosive 
liquids by rail, road, or wuttir. (P) British Dyea, 

l/td.. and others 818A 

Wooden . (P) Buckley and Buckley .. .. 814A^ 

Tannery lime llquldn ; Determination of sodium sulphide 

In ' ■ Mayes 88 a 

liquors ; (’out Inuous process of making fertiliser material 

from waste . (P) Kadlsli and Kadlsh .. 474a. 

wasto wal<’iH ; I’rofltablo recovery of prot-eins for 

manufacture of h'ltillscrs from . Pock . , 168A. 


Tannic acid di'rlvutlvcs ; Preparation of compounds of 

with lime. (P) Knoll und Oo 28 a< 

Tannin analysis ; Furfural (condensation products of tannins 

ami their use in . EaufTmano . , . . 870 a> 

analysis; Kaolin for . Frey .. .. .. 6 Ma. 

nnalysiH ; ifso of unchroined hide powder In . 

Wisdom and Felder . . , . . . . . . . 472 a 

of the Faiindlun hemlock. Manning and Nlerenstetn 640 a 

com|M>umls ; Folioid<ii and their applications, 

Cross and (Ahers 264 a 

content of redwoTid* Hcallone and Merrill . . . . 601A 

ilumameli . Freudenberg . . . , . . , . 206 a. 

Influence of on coloration produced in hop boiling. 

WIndlsch 609A 

of the Knopper gall, Nlerensteln 017 a 

New source of •— 820ft: 

-protein (X)m])oundH ; Manufacture of . (P) 

Knoll und Co .. 740 a 

Synthesis of . Fischer 420 a, 

and synthesis of nimiiar substances. Fischer and 

Bergmann 47 a, 420a. 

Waste pulp mill bark os source of . Edwardcs . . dOOA. 

Tanning ; 

(P) Badlscho Anllln und Soda Pabrlk 28 aM89a,, 

(P) Blanc 884 

<P) Cock and Williams 88 a 

(P) Johnson and Morrison 478 a 

(P) .Saxe 481 a, 788a*‘ 

agents; Manufacture of . (P) EWs, and l^ta* 

Foster Ck> 718 a 

barks in Western Australia 4788. 

chrome- ; Bleeding of skins In . lanea . . , . 87SU>. 

cliromc- ; Conference on Industry of . , , 200ft, S84A 

chrome- ; Development of Industry ol In the 

United States. McCandllsh .. .. 886f 

chrome- ; Industry of In Great Britain. Lamb 

chrome- ; 8<dutlons for , (P) Meyzonnler, Jtw. 481A 

Electrical . Briggs .. 748A** 

extracts; Detection of solpfaRe'CeUalose In 

Kemaban . . . . 888 a 

extracts; Pine-shaving reaction of and of pro- 

ducts formed therefrom by potash Insion. Inoff* 

maun .. .. .. tfMi 

extracts; Procter-Hirst test for ivlphlte-cetliiioie hi 

.Yocum and .. .. .. dINU 

lisb skins or the like. (F) Beadixea .. .. . 8884 ** 
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Tftiutlllg>-H$i0ll| PAOl 

9A ilttni; In 4»7» 

n|i<^ ; 

^ Anhydat-Lodcr-Workn .. 112a 

hldei; PIU ttied (or — (P)’Rftnd«ri !! ?iiA* 

hidei; Plant used In . (P) Walker .. .. 881A 

bldoi and skins. (P) Kay and Platt 549 a 

o( hides and skins; .Apparatus (or rapid , (P) 

Oilardlnl 287 a 

hides and skins with Iron salts. Casaburl . . 547 a, 782a 

with hydrocarbons. Moeller 783 a 

Industry In IJ.S.A . , 850 r 

liquors, chrome-; Analysis of one-bath ; 

Harvey 

Smith and Enna 

liquors, chrome- ; Composition ol two-bath — 

Little and Howard * 

liquors, chrome- ; Effect of concentration ot - — on 
adsorption by hide substance. Baldwin . . 

liquors, chrome- ; Investigation of . Jitockey 

liquors, chrome-; Statement of basicity of 

Procter 

liquors; Effect of impuro kaolin on dctermlnaUon 

o( acid In . McCandllsh and I^derer 

liquors; Manufacture of . (P) Blanc 

liquors ; Physiological researches on a new film-forming 

yeast growing In . Asal 

Manufacture of chrome liquors and salts for 

(P) Blockey. and Walker and Hons .* 783 a 


bSA 

547a 


732a 

82a 


83a 


152 a 
83a 


480a 


70t 

82a 


152a 

782a 


507a 


153a* 

782a 


955a 

189a 


materials ; Australian . Coombs . . 

materials ; Comparative analysis of — . Griffith 
materials ; Effect on non-tannlns In analysts of — ^ 

Wilson and Kern 

materials from French African colonies. Jalade !! 
materials. ligno- ; Manufacture of —— from waste 
sulphite liquor, etc. (P) Drewsen. and West Virginia 

Pulp and Papr Co 

materials : Manufacture of from pine-tree bark 

(P) Sllborbergor ' 339^^ 

medium. (P) Turnbull and Carmichael 

Oil or chamois leather - . Mo<>llcr . . ! ! 

oU-; Manufacture of fat emulsions for (P) 

‘ KOhra ' ' 

with Bulphonatod oils. (P) Rohm .. 

Tannins. Freudenberg 

Artificial . Bamliorgor [ 547,;^ 

Effect of hard water on . Faust . . . . * [ 152 a 

Identification of by plne-shavlng reaction. lAmff- 

mnnn . . . . , , . , , , , , ^ ^ 955 a 

Mutual Influeuce on electrolytic conductivity of boric 
acid and gallotaunic acid In connection with 

composition of . Bocsokcu and Deerus .. 606 a 

synthetic; Detection of sulphlto-cclluloso In 

Kernahan * 935^ 

Synthetic and their use In the tannery. Nlho'ul 917 a 

Tanno-casein compounds; Manufacture of (P) 

Abrohamsen 801 a 

Tantalum or Its oxide; Production of hollow objects of 

oompr^ finely-divided (P) ITanstiehl, 

and Pfanstlehl Co 

Tar, acid-; Recovery of benzol aud other products from 

obtained In refining operations. (P) Thorp 

and Thorp 310* 

aoldi. Sm Phenols. * 

coal- ; Determination of benzene, toluene, etc., In 

Colman and Yeoman 57j 1352, 

coal-; Dlmethylnaphthalcnes of — 

Welssgorber 

WeissBorber and Krubor ” 

coal- ; Ihroductlon of oils from - — ■ ^nd also carbon 
and pitch which may be relatively free from’ 
uncomblned carbon. (P) Major .. 3ig. 

coal- ; Belatlonshlp of dlmetbylxanthenes, phVnyIxan- 
thene, and Xanthene BrovsTi to constituents of 

. Kuszig 

Continuous dehydration and distillation of — fn 

Wilton 

Continuous distillation of . Mollot 

D^ydrution of : 

0*) Klein 

Twine 216 a 

Determination of “free carbon '■ in . Spicliuann 

and Wood . . 482 r 

Dtotlllatlon of . (P) Westwood IOIa 

disUllatlon ; l>et6rmination of benzene, toluene 

etc., In the Intermediate products of . Colman 

and Yeoman 57 t, isar, 152 t 

dlstUlatlon plant; Bird’s continuous . Htonler 8 Ua 

Bxtraotkm of phenols from coal or wood in the 

disUUailoo or vaporisation of tlie same. (P) 

Hhrd 

fbg; Electrical precipitation of from gas, Davidson 316 a 

as fuel oil for Diesel engines. Scliertel t . . 4 a 

Industry ; Msihods of analysis used in tlie coal 

Weiss 584 58a 

industry In XI.S.A. ; Coal 

lignite-; New proposal for treatment of . Erdmann 280 a 

lignite-; Production of petroleum spirit by cracking 
under atmosphsrio pressure. Ftooher aS 

Sdmeider 572 a 

Low-tempentnie . Fischer and Ghial . . . . 49 Sa 

Ffieher 

.. «« 04U 


455a 

456a 


217a 


629a 

043a 


low-tempecatur^ (Mnoteristics of 
and QhBQd 


Tar-4o«if. " * 

krw-tem^ttrt; Resniti obUlnad ta .Jong period 

tu. 

lubricating on. BruhTTr .. ** Sft 

lubricating oils In Germany. Grossmann *.! !*. 881 r 

Manufacture^ a fine powder conUinlng sulphur and 

. (P) Oremer giji 

0 te ; Analysis of heavy and middle . Weiss ’ . . eSA 

oils ; Analysis of light . Weiss . . Sa 

oils; Apparatus for dUtllUng . (P) Plette !! 864 a 

oils; Apparatus for fractional distillation of light 

„ (P) Goyvaerts and others 52 a 

oils ; Determination of phenol In . Petrie 182 t 

oils ; Direct recovery of pitch and from crude coke- 

oven gas or coal gas. Emmlnghaus . . . . 492 a 

oils ; Extraction of phenols from coal or wood 

in the distillation or vaporisation of same. (P) 

Hlrd . . . . . . , , ^ 364 a 

oils; FloUtlon experiments with hardwood 

Hawley and Ralstou ‘ 530. 

oils; Increasing viscosity of for lubricating 

purposes. Hllpert 528 a 

oils ; Nature of the fatty acids produced by oxidation 

of lignite . Harries 3131 

oils ; Separation of cresols from by treatment wl^ 

water under* pressnre. Fischer and Hllpert 628 a 

from petroleum refining ; Oily constituents of acid 

Gafslorowskl and Von Kozlckl .. .. ’ 86 a 

Producer — . Fischer and Gluud . . , . “ 4934 

producer-gas. ; Production of substantially onhydroiis 

. (P) Schwarz und Co 893 a 

prodiicer-gaK- ; l>urlftcatlon of or of Its crude 

dl.stillates ; 

(P) Allgem, Oos, fiir Clicm. Ind. . ifigi 

Schulz and Kalielac . . . . 246 a 

from producers using lignite as fuel. Schneider " ’ 495 a 

products; Production of coal In India .. 30.5R 

llapi<l estimation of water In . Sinit ’ 6‘>7 a 

recovery process : • • - 

(P) Becker, and Koppers Co 620 a 

(P) Van Ackeren, and Koppers Co. .. 620 a 

o^P^ratlon of oils and pltcl; from . (P) Lessing e76A 

(?) Archer 247 a 

(P) Reid ;• 575J 

Stills or preheaters for dehydration of (?) 

Blakeley ' ' £171 

TTsoofraw as fuel for Diesel engines, Mo^re 618 a 

vapour ; Detenninatlon of constituents Injurious to 
plants in - — and distinction between their 
action and that of other injurious vapours. Ewert 919 \ 

vaix)ur ; Determination of in producor-gas. 

Zsehliumcr 243 a 

Vertical preheaters for use in distillation of - fp) 

Stcinschneidcr '' ' 157^ 

Waterproof comjionnd from for rtmfiug or other 

puri>o.scs. (P) Kelsey 

Tariffs (Cu.itoms and FiXcIsc), etc. : 

Algeria. 33R, SSr, LUk, ir)0R, 2l4n, 234 r 
2U6k, 319b, 338k, 3r)yK, 403E, 423R, 462 k, 482r 
A lsace-Ixirraiue .... 7ij^ 

Argentina .. .. 112 r, 274R, 382r, 442r, 462r 

Australia. 14R, 55 r, 71r, 112r, 173R, 192r. 

214R, 234R, 265R, 274r, 296r, 318r, 338r, 

. , , 40aR, 423R, 442 e, 462r, 482» 

Austria . . ^ 442R 482R 

Belgium. 65 r, 131r, 149r, 173R, 818r, 369r ' 

Bermuda . , , . , 112R 

Brazil 83R, 9lR, 214R, 359R, 382 h, 423r, 462r 

British Guiana 

British Honduras ’’ ’* 71*0 4501, 

British West Africa .. .. 131B, 859R. 482R 

British West Indies 296 r 

BulgMla 882 e, 423r, 442r 

Canada 14 b, 33R, 5.5R, 71H, 9lR, 131R, 173 r. 

192R, 214R, 2:t4R, 256R, 296R, 818R, 888 r. 859R 



. . . S,3Hr AASr 

C1ih.« .. .. 112R, 173B. 265R.^6j;369t 

214R, 819s 

^Ei«- ;; :: •• 

Cuba ;; ;; •• 

giecho-Slovakla 266s, 88'2ib 442s 

SSYL-E.pui.i.c ;; ’‘“"“'“•Jig 

Dutch East Indies , , 8 ^ 266r 

l^t Africa Protectorate ’ 442s 

, 442s 

Lsthonia oaos 

Falkland Isles . . , : •* 

Federated Malay States . . . . gbt, 112s, g88s 

Flnlaud 403s. 428s 

France 14R, 66 r, 71s, 92b, 150s, 10^. 214s. 

234R, 265K, 296R, 310R, S38R, 869s, 8821L 
, n . . MZS, 482s 

French Colonies 83R, 112s, 149s, 19311/2861^ 

^ 274b, S19S, 838s, 408S. 448s 

' 882s, 4^, 4881 

OoM OoMt Oobmr .. .. 7U,44U 

oisa. .V .v .v *^^^2 

Gnattmala 8t4ii|20iiM 
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Tto!«s— Pioi 

HoSad 55 b, 71b, 112b, 12SB, 214b, 23511, 

S74B, 295b, 319b, 882b. 423b, 443B 

HiinBBry 482 b 

India OlR, 35811, 403R. 462B, 482R 

Italy ISlR, 150 b, 173r, 21 4r. 29511, 319R, 

838R, 350b, 382b. 40dB, 443R, 482B 

Jamaica 403K 

Japan 84 b, 274r, 448R 

Jotiore 112R, 255R 

Jugo-8Uvla . . . . 838R, 423R, 4fl2R, 482R 

Kedah-Porlis 56 r, n2R 

Luxemburg 274 r, 319r 

Madagascar 3lR, 2I4 r, 452r 

Mexico ISlR, 403R 

Morocco 71 r, ir2R, 150R. 173 r, 206r, 

310R, 359k, 382r. 403R, 443k 

Newfoundland 255R 

New Zealand 34 r. 55k, 92r, 131r. 173r. 

21 4r, 23r)R, 274 r, 319U, 425r, 443r, 482r 

Nigeria 34 r, 173r, 235b 

Panama 193R, 21 4R 

Paraguay 13 IR, 40.3R, 443R. 4<]2 r 

Poland 319 k, 359r, 423R 

P(MtugaI 150 r, 21 4r. 274r. 290R. 423r, 462r 

Rumania .. .. 235R. 274 k, 319R, 33Hii, 462R 

Russia . . 71R, 274 k, 29Gr. 338R. 382r, 40.3k. 4fl2R 

St. I-Ucla 1411 

St. Vincent 214 r 

Salvador 235 k 

Serbia 173 r 

Sierra I.«oiie . . . . 5 &r, 200r, 3.38R, 443R 

South Africa 14 k. ll'iH, 150 k, .’HOR, 33aH, 

403n, 413R 

Southern llliodesia 31 OR, 382R 

South-West Africa 19.3 r 

Spain 65 r, 71 R, 9l’R, 11 2r. 1.'>0r, 2.55r, 296u, 

359k. 423R, 443k, 402r, 482r 

Straits Settlements 131R, 443K 

Sweden 34R, 173R, 274 r. 290r. C38k. 423r, 443r 
S witzerland .. U2 r, 150r, 173R, 274k, 3IOii 
Tunis .. .. 131 b, 103r, 274r, 3.50r. 423k 

United Kingdom 337 r 

United States 14 r, 34r, 55r, 71 r, 92r, n2R, 

131R, 150R, 173R, 214R, 23.5K, 25.5R, 274r, 

296R, 319R, 338R, 359R. 382b, 403R 

Uruguay 402 ji 

Venezuela 27 4 r 

Tartaric acid ; Rapid determination of In wine. >rathleu 475\ 

Reaction between potassium sulphate and under 

varyhiR conditions. Borntraeger 839 a 

Tartrates ; Test for depending on formation of copper- 

tartrate complex, Gurtraan and Harris .. 221 a 

Tasmania ; Iron ore deposits in 105R 

Taste; Simple relations between coriHlhuMon of aliphatic 

compounds and thoir ssvect - Oertly and 

Myers 553 a 

Tea ; “ Brick “ . Utz 4.35 a 

extracts. Utz . . 435 a 

plants; Insecticides for — . (P) .Siteyer .. 791 a 

tablets. Utz 435 a 

Technical Inspection Association 434 r 

Tellurium ; Detection of In presence of selenium. 

Dennis and Roller 

Flame reactions of . Welser and Garrison 

Production and uses of 

Tellurium compounds ; Manufacture of . (P) McKnlght 631 a 

sulphide. Ilagcman 285 a 

Temperature coefficients of catalysed and non-catalysed 

reactions. Dhar 

control in furnaces and other apparatus ; Means for 

. (P) Freeman 

Measurement of with special reference to manu- 

facture of paint and varnish. Whipple . . 

Normal for chemical standards. Block , . 

and pressure or vacuum gauges. (P) British Refrig- 
erating Co., and Jodrey 670 a 

' Temperatures, high ; Measurement of : 

Kanolt 947 a 

Merrila 451 a 

high, Measurement of physical properties at , 

Tarrant 475 r 

low; Production of . (P) Paris, jun 041 a 

New method of measuring surface and Ite use 

In determination of thermal conductivity of 
refractory materials at high temperatures and 
of steam-pipe laggings. Von Rlnsum .. .. 287 a 

standard; Melting points of the elOTnenta and . 67& 

Tempering wire; Hardening and . (P) Crltehloy 

Sharp, and Tetlow, and Hep worth . . . , 184 a, 828a* 

Tenterlng machines: Drying process and apparatus for 

. (P) Boland 282 a 

Terebene and Its pharmacopoeia standards. Howard 656 a 

Tene piatss ; Manufacture of : 

(P) Thomas and Davies 909 a 

(P) Thomas and others . . S28 a* 

TerpsM fnm FloBlsh turpentine : Kew , Aschan .. 656 a 

TeepeoM; Abseneeof from crude petrofenmoUs. Taosz 672 a 

Oobdeosation of unsatunted ooo^oaads In lelstlon 

to— . Prins .. .. .♦ .» V* IWa 

TtiplB tiy^iiaio ; Ftociaatlob of As^n .. 656 a 


534a 

881a 

126k 


300a 


lA 


207r 

743A 


j Terplneol; Fermathm of . Asohan .. ., ,, M6 a* 

; Terra-ootta bodlos ; Use of furnace slags as grog in archl- 

! tectwral . Minton .. .. 14 a 

! Cobalt uranium green glase for . Wlison . . 15 a 

. Polyclirome docoratioo of with lohiblo meialtlo 

! salts, Wilson .. .. 14 a 

Testing machines; Notolied-bar . (P) Humfrey .. 966 a* 

Test-tubes; Apparatus for washing and cleaning 

(P) EdwanU ,, 88lA* 

i Tetanus ; Manufacture of preventive and curative Agents 

for . (?) Plorkowskl 963A 

Tetrachlonxithane ; Manufacture of sjTnmeirIcal — — / 

(P) Comp. Prod. Ghim. d’Alals et do la C^argUO 847 a 

Manufacture of tricblorocthyleno from . (P) 

Comp. Prod. Cliim. d'Alals et de la Oamarguo . . 847 a 

Tetrachloroethylcne ; Preparation of , Welser and 

Wlghtman 656A 

TetrabydronaplUhalene ; Preparation ami properties of 

; dorlvatlvoH of . Rowo 406 a 

I Tetrahydro-8-naF»btbol ; Manufacture of — . (P) 

j Schrootcr and Scitrautli 893 a 

' Tetraiiltroinetliane ; tkuistitutlon of . Schmidt .. 477 a 

Manufacture of . (P) Orton S^A 

Tetranltromethylanlllne ; CompreaatHl charges of — . 

Stcttbacluir 879 a 

Dooornpo»Ulon of . Von Ilcrz .. .. 697 a, 927 A 

Tetryl. AVs Totranltromothylnnillno. 

Texas ; Sulphur deponU.s In 269R 

Textile belting. (P) AktlcHebkabet Roiiluudrt Fabriker .. 282 a 

frtbrl<a<. See under F/ibrIes. 
fibres. .SW under Fil^rcs. 

goods; Oxygen tendering of laundry . Haas 171A 

Industries ; (3)llold cheinl.stry In the . Harrison 749A* 

Industry ; Application of cliryHalis fat in tlio . 

Tftgllani .. 877 a 

Industry ; Uho of reeds In the — ~ in Germany . . 66R 

industry ; Water 8<)ff<;nlng in the . (hambors 53A 

niaU^rlais : Alinosplieric humidity in its relation to 

electrical phenomena In — -. Shorter .. 677 a 

materials ; Machines for drying and condttlonlog 

. (P) Marr 170A 

materials ; Production of foam baths for treating 

. (P) Hchmid 89 a 

substances; Mctho<i and apparatus for dehydrating 

, (P) Maxwell 62 A 

Textiles, British ; Dyestuffs and . Morton . . . . 250T 

Gellulon and artiflclal silk - — . Kramer . . . . 28U 

Determination of “ — In hniHjrmeablo fabrics. Dubose 782 a 
D oll-hea<l imarlngs for steam cylinders of drying 

machines for . (P) Calico Printers' Assoc., 

and Bolden . . . . . . ' . . . . . . 869 a* 

Flrcnroofliig . (P) Bauholzkonscrvlorung Ges. .. 77 a 

Maclilncry for dyeing and like treatment of — — (?) 

Urivel 7lA 

Process for sizing, waterproofing, and tlnisbing , 

(P) Schmidt and Hcviser 284A 

Process of treating cellulose — — wltli alkali. (^P) Fine 

Gution Spinners’ and Doublers' Assoc., and oihera 759 a 

Starch substitutes for finishing . Winter., .. 626 a 

Treatment of Insoluble natural gums for production of 
thickenings suitable for printing and finishing of 

. (P) Calico Prloters’ Assoc., and others .. 10 a 

Thallium; Extraction of from pyrites flue dust. Sisson 

and Edmondson 62 b, 70t 

-tin alloys. Fuchs , . 777 a 

Tliawing carcases of frozeb meat; Electrical procesi for 

. (P) Alcoek and others .. „ 921 a* 

Theobromine ; Recovery of from cocoa and waste 

products of chocolate manufacture. (P) De 

Urousseau and Vlcogno 155 a 

Test for dUtlnguishlug between caffeine and . 

Stroup 876 a 

Thermal coiiducHvlties of insulating materials in rotation 

to lagging of steam pli)e«. Thomas . . . , 367T 

ooudnctlvlty of metals; Apparatus for determining 

the . WJJkes 777 a 

conductivity of stcain-pipo laggings and of refractory 
materials at high temperatures ; Determination 

of by moan s of a riew method of measuring 

surface teoiiwraturcs. Von Rlnsum . . . . 287 a 

Thermit welding 829B 

Thermo-c.oui)le8 ; Base-metal . . . , , . . , . 29 a 

Measurement of low temperatures with . Spooner 444A 

Method of constructing . (P) Chubb, and WeiUng- 

hoose Elertric and Manufacturing Go 202 a 

for pyrometers. (P) Kelvin, Bottomiey, and Baird, 

and Wright 7 Wa 

Thermo-eloetrlc couple. (P) Bristol, and Bristol Co, ♦, 849 a 

Thermometers; Supply of clinical .. .. .*■ 129B 

Thladne dyestuffs : 

Methylene Blue; Relation between oxygen concen- 
tration and rate of reduction of by milk. 

Harvey 842 a 

Thtocarbonatee ; Conversion of Into thloeyniMtce. 

Spidmann and Wood ,. .. . , , 869T 

DeternUaatkm of — - In concentrated mtaanSk liqtMf. 

SplehnaaQ and Wood .* .. .. •« 1599 
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8«9t 

80OA 


ThlooytiuitM ; Conversion oT thfocArbonates into 

#. Spleniutnn and Wood 

Detootlon and determlttatlon of traces of in complex 

H ^ mixtures. Chelle 

^ Tbl^panio acid ; Transformation of hydrocyanic acid into 

during putrofaction : experiments in vUro. 

CJhelle 900a 

TMophen ; Detennlnatlon of . Splelmann and Schotz 

182b, 188r 

Indophcnln reaction of . Wray 83T 

Thlosulphntoe ; Method of dlstlngulahing sulphates, suN 
phltes, bisulphites, sulphides, polythlonates, and 
. Sander 41 2a 

Thiosulphurlc acid ; Mlcrocliomlcai reactions of . 

Bolland 898a 


409a* 

260a* 

814a* 

170A 

388a 

738a 

65dA 

738a 

788a 


683a 
004 a 

723a 

268r 

682a 


Thorla ; Production of hollow objects of compressed, finely- 

divided . (P) Pfanstlehl, and Pfanstiehi Co. . . 373 a 

Thorium-lead. HOnigsehmid 826 a 

Recovery of . (P) Ryan, and Lindsay Light Co. 

67eA, 862 a* 

Separation of from other rare earths. (P) Clarke 

and Clarke 74 a 

Thorium fluoride; Treatment of . (P) Ryan, and 

Lindsay IJght Co 576 a, 862a* 

nitrate; Manufacture of . (P) Clarke and Clarke 74 a 

oxide; Manufacture of porous incandescence masses 

from mixtures of cerium oxide and . (P) 

Joorling 892 a 

Threads, artificial ; Funnels or thread-guides for use In 

manufacture of . (P) Dubot 

artifleial ; Precipitation of viscose for production 

of . (P) Walthcr 

Means for scouring . (P) Ralloy 

Sized . (P) Snyder, and Ocotlllo Products Co. .. 

Thymol ; Determination of . Moles and Marquloa . . 

in Montserrat. Watts 

Synthetic manufacture of . (P) Andrews . . 

Th)TX)ld ; Isolation of Iodine compound of . Kendall 

Thyroxin ; Isolation of from thyroid gland. Kendall 

Til oil. Sm Sesam6 oil under Oils, Fatty. 

Tiles ; Manufacture of . (P) Roberts and others 

Manufa'nure of refractory . (P) Sankey . . 

Ovens or kilns for use In manufacture of . (P) 

Marlow 

roofing ; Manufacture of in Queensland . . 

stove- ; Crystalline glazes for . Zlmcr . . 

stove- ; Rwlstance of fireclay to sudden changes 

of temperature. Helnsteln S64 a 

Timber; Drying kilns for . (P) Rubin .. .. 17 a 

Preservation of by electrical endosmose. Briggs 749 a 

•preserving composition. (P) Crotsluger and Workman 17 a 
See aldo Wood. 

Tin alloys ; Analysis of . Craig 866 a 

-antimony-arsenic alloys. Htead 375 r, 825a 

Determination of . Le Naour . . . . . . 880 a 

dressing floora In Cornwall; Effluent from . 

™ip 720 a 

Extraction of from tin ashes etc. (P) Gold- 
schmidt A.-0 010 a 

fields of New South Wales 41 6 r 

us an Ideal pyromotric substance. Northrup . . . , 743 a 

Investigation by moans of X-rays of crystal structure of 

white and grey . Byl aud Kolkmcyer 

Melting and apparatus theref«.\ (P) Forrester . . 

mlnlpg Industry in Yunnan 

ore ; United Kingdom output and Imports of . 

ores ; Comparison of concentration results with apocial 
reference to the Cornish method of concentrating 

. Kdser 

ores; Refining . (P) Stlef 

ores ; Slime treatment of on Cornish frames. 

Trusoott 

phosphor- ; Determination of phosphorus in . 

plate containers for foodstuffs; Substitutes for . 

plate industry 

plate manufacture; Establishment of in Aus- 
tralia 

plate manufacture ; Report on effect of shift-duration, 
seasonal variation of temperature, and vmrtUatlon 

on output in 

Manufacture of : 

(Pi Thomas and Davies 

(F) Thomas and others 

Recovery of . (P) Alexander 

Recovery of from tinned metals. (P) Gr^ory . . 

in Red River water. Berlnger 726 a 

Removing from Iron P) Tatro and others . . 869 a 

RoMUng and refining impure . (P) Bolitho . . 779 a 

soripTutUlsatiop of . (P) Wilcox and Wilcox . . 642 a 

Separation of antimony, arsenic, and by Plato’s 

dlaUIlation method. Hartmann 66dA 

•silver dental alloys ; Purlfloation of eommlnuted . 

(P) Poetschke 468 a* 

•thallium alloys. Fuchs . . 777 a 

•tungitmk ores r Extraction of iungsUa fn»B 

(^wS5r .. woA 

Id SUtee in 1917 .. .. .. 4dn 

In the in 1918 •• .. .. .. 478t 


224a 

328a 

340R 

SIR 


182a 

70a 

182a 

467a 

384a 

212r 

25R 


377b 

909a 

328a* 

4e8A 

642a 


Tin compounds ; Recovery of . (?) Gregory . . 414 a* 

ox^m \ RedQdng . (P) Leibu 961 a 

sillooflumide ; Eleotrolytio apparatus for production 

of . (P) Whit^ead 149 a 

Tinctures. See under Pharmaceutical. 

Tinned articles; Eleotrolytio a^aratus for treatment of 

. (P) Rogers and Walter 686 a 

metals ; Recovery of tin from . (P) Gregory . . 642 a 

scrap ; Electrolytic apparatus for treatment of . 

(P) Rogers and Walter 685 a 

scrap ; Electrolytic treatment of . (P) Rogers and 

others 147^ 

scrap ; 'Treatment of . (P) Rogers and others . . 184 a 

wires Production of uniform, smooth lacquer 

coating on . (P) Telephon-Apparat-Fabr. 

Zwietusch u. Ck) OIU 

Tinning of cast iron. Schott 180 a 

sheet metal ; Process and machine for . (P) 

Roberts . . 45^ 

Tintometer; Mode of employment of in colorimetric 

estimations. Splelmann and Wood 

Tissue analysis ; Method of applied to posterior and 

anterior lobes of cattle pituitarles. MacArthur . 

Titanic acid ; Manufacture of practically Iron-free — 
from titanium solutions containing iron. (P) Titan 

Co. A./S. 

Titanic oxide pigments; Manufacture of composite ■ 

(P) Barton, and Titanium Alloy Manufacturing Co. 

Tltanlferons Iron material ; Smelting of . (P) Industrie- 

cn MIjnbonw-Mlj ** Titan " 

Titanium : Determination of in Italian puzzuolanas. 

Cavazzl 

Det^crmi nation of in tltanlferons iron orc.s. Waddell 

Presence and determination of In Italian puzzuo- 

lana. Cavazzl 680 a 

•Bllicon iron alloys; Manufacture of . (P) U.8. 

Alloys Coriwratlon 

Titanium compounds ; Manufacture of : 

(P) 'Titan Co. A. 8 

(P) Wrlgloy and others 

compounds ; Mordanting vegetable fibres witli 
(P) Barnes, and Spence and Sons . . 

compounds ; Properties and uses of some in 

dyeing, etc. Barnes 

hydrates; Precipitation of . (P) Fladraark, and 

Titan Co. A. '8 

oxide; Manufacture of . (P) Darling, and Essex 

Laboratories, Inc 818 a 

pigments : Manufacture of : 

(?) daeger. and 'Titan Co. A. 8 915a 

fP) TiUn Co. A./S. .. 916 a 

prodiicta for pigments, etc. (P) Titan Co 296 a 

salts ; Dyeing, staining, and mordanting by means of 

iron salts and . (P) Barnes and others 

tetrachloride : R6I0 played by during the past 

war. Richter 

TNT. See 'Trinitrotoluene. 

Tobacco; Donarcotlslng . (P) Brlnkhaus .. .. 600 a 

Improvement of . (P) Erslov 963 a 

Method of removing nicotine from . (P) Sayre 

and Yanovsky 304 a 

Mustiness in . Riley 17lr 

Process for obtaining nicotine, potash, and other sub- 
stances from . (P) Jopheott 690A 

o-Tolldlne ; Use of as a colorimetric reagent for gold. 

Pollard 269 a 

Toluene ; Critical solution temperature of a ternary mixture 

as a criterion of purity of . Orton and Jones 81 lA 

Dotorrainatlon of in coal tar and similar products 

and in the intermediate products of tar distillation. 

Colinan and Yeoman 67 t, 186t, 152p 

Determination of in petroleum. Thole . . 22H, 89r 

Errata 66r 

Effect of upon nitrogen-fixing and nitrifying 

organisms. Gainey 228A 

Isolation of from petroleum fractions by means of 

liquid sulphur dioxide. Tausz and StUber . . , . 524 a 

Nitration of . (P) Clayton Aniline Co., and others 480 a 

Process of chlorinating the side clialn of . (P) 

Selden Co., and Gibbs 268 a 

See also Toluol. 

Tolucnesulphonlc acids ; Manufacture of . (P) Ambler 

and Gibbs . . 280A 

Toluol ; Determination of benzene, toluene, and xylene in 

commercial . Colman and Yeoman 68T, 186T, 152T 

Determination of parafilns and unsatorated cenupoonds 

in commercial . Evans 402 t 

•petroleum spirit runnings of Asiatic petroleum ; Com- 
position of rectified petroleum spirit from . 

Evans ■ . . . , 4011- 

recovery from gas. McBride and others . . . . 401 a 

•See also Toluene. 

Tomato seods ; Fatty oil of American . Jamieson and' 

Bailey ^ 781 a 

Tongan Islands ; Report 0% trade of . Dalton . . 880& 

Toronto fair 876it 

Trade; BoaM of Trade memorandam on foreign 297i, ai6R 

Trade Marks fiUl . « .. 272ft, 2961. 81 4k» 44U 

marks and dedgna In velatloa to terms of peaet .. . , 289& 


44t 

798a 


863a 

187a 

108a 

94dA 

77$a 


542a* 


175a 

QOlA 


760a 

250a 


186a 


898A 

412a 
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PAOB 

Trid«; Openings for British . 13*,'3 Sr, 55r, 7U, 

pin, 112*, ISIR, J49*, 172*, 102*. 213*, 284*. 

236E, 27 4*. 2P6R, 318*, 337*. 368*. 882*. 4a2R. 

423R, 441*. 461*. 482* 

outlook In United Kingdom 58* 

policy of the Government .. 100*. 249*. 314*, 315* 

Transfonnation points; Jlethod and apparatus for deter- 
mination of . (P) Brown, and Brown Instru- 
ment CJo. 150 a 

Transport and distribution of liquids in chemical works ; 

Conference on 472* 
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1911-1914. Hendrick 167* 

Turpentine ; Apparatus for distilling , (P) Boyer and 

Bryant 

Finnisb ; Formation of ter pin hydrate and terpineo) 

from — Aschau 656 a. 
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ducts. (P) LIghtenhome h:j4a 

Manufacture of — — with an acetone-soluble cellulose 

acetate basis. (P) Orolea and Wcyler .. .. 7I4 a 

Marine animal oils in . Gardner 83.3 a 

market in Italy 21 7 r 
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principles; Ht>action of the fcrrlfcrrii' reagent with 

1 , / “■ 

Hul..staiice.s ; l-Atiactiun of jul<c from (P) 

Thorneveroft 49A 

I Mi»..staiic*'s ; Method ami appaiatiis for dt'h\ dinting 

(1‘) P<‘iij.imiii 6‘2 a 

(1‘) Maxwell jPJa 

I Vegetables; Api.aiatus for drying (P) Morton 788 a. 92lA* 

Apparatus foi 1 real mg and drying . (P) Peimock 5»7 a 

t arlH.liydrates of . |{tisolt H4 Pa 

Dryers for . ( P) liovd 921 A 

Dryers lop evapor.iting . (P» Shepard, and Piicille 

i:vaitoiu(<»r Co. 511 A 

Drying ; 

(I*) (Joiiln ii ami llcnl/, 597 a 

(P) N. Ma< liim falir. I’lcnis , . . . H7£)A 

(•’) 841 A 

' (P) Wcsterbeek, amt .\. V. “ i i‘( limTiia " .. 155.1 

Itrying .Kfeanie.l or boiled , ( P) Ik niim k . . .. 960 a 

i’rcscrving 

; (P) (bs. f, Volk.Hii.iliriingKmiltel .. 23|A 

I ip JOid Ney 599A 

I (P) > an D.anf r.lg, and V', ('belli. A liiarin, bab. 2(10 a 

I Velvet, and simliar materials ; Wet |u-esslng of (p) 

i Lydiminii, Jun. . . . , , , 5;I2 a 

I \enczmia ; M.arkel, for chemicals and drugs In 210H 

! .Mineial oil in . . .312a 

I Mineral output of • In 1917 .’ ‘ 9 r 

! \ ermilion ; Kxpot ls oi from Hong Kong .. 404K 

j Veronal. Str Dlefliylbaiidf uric add. 

I Vessels for eontaiiiiiig acids and other li(|iiidH (P) Iluylmrst 164 a 
V ictoria; Kxploittiilon of broken coal lu ,. .. 35011 

I Vlnas.HCH. iwadroof ; In termination of available ixdAssiutn 
in - intended for S4iap making. l9>nolHt and 
Jtrcgaonl 479A 

Vinegar a«( tiflers , liifect of \ar> Ing tlie conriJtionK of 

aeetillcMtioM in .lanke and Hauer .. 840\ 

Apparatus for concentrallon of — . (!') Klein, and 

; Klelsdniianii Co. .. .. .. ,, .. 266 a 

industry; Mult resfrlit Ions and the . MIteliell .. 99 r 

Viscometers. (1*) M< Mleliael ,. .. .. yOA 

Htandard sub,Hianees for (“alibratlon of . IMngham 

and .lack.son , . . . 443 a 

Viscose; Maiiiifadun' of nlameiitous material from — 

(P) Pellcrln 769 a 

Predpltaflon of - for jirmlncticm of artinclal threada 

ami other striKtures, (i*) Walthcr. . ,, ,. 260 a* 

Pr<Klm Mon of articles from . (P) Korzykowaki . . 672 a* 

8<|Uirting nozzles tor inafufaeturc of atri])H and the like 

froMi — . (!’) C4.>nrtaulds, LUi., and C'riggal 497 a* 

Vlsco.'<if les of vanilshes, etc, ; Gravlmotrlc method of com- 
paring . l>o Wlialley 6 H«a 

j Visiosity of oils. Ddsihlllgor ,. .. .. .. .. 213 a 

I of various colonial oils. Heim . . . . . . . . 180 a 

Viscoiw liquids; Cse of In heat-conveying circuits. 

(P) Merrill Proce.sM Co. 612 a 

Visibility of objects ; Proce.ss for diminishing the aud 

1 nrev«nMng tlielr Ix'ing picked up by an artificial 

iK'am of light. (P) Nauton Frcrcs et de Muraac, 
and Tesse . . . . . . . . . . 759 a 

^'itumim• ; Distribution of the watcr-aolublc in plant 

Ms.sucs. <)stK»rne and Mendel . . . . , . 788 a 

.Nature and projicitlcH of fat-aulublo — • — . Drummond 436 a 

Preparation of proteins free from water-soluble . 

Osborne and others . . . . . . . . , . 735 a 

preparatlouB ; Manufacture of , (P) Hoc. of 

Chem. Ind. In Hasle .. .. .. 925 a 

requirements of yeast ; 

liachnuiiin 839 a 

Williams 692 a 

H6le of fat-Holuble in nutrition and Its influence 

on fat metalKilism. Drummond . , 436 a 

studlfts. Dutcher 738 a 

Vitamlncs ; Action of ultra-violet rays on . Zllva , , 698A 

Suet emulsion aa source of fur infant feeding. 

HamP*tbire and Hawker . . . . . . 652 a 

of yeast ; Action of radium emanation on ■. HagUura 

and Hencdlct 968 a 

Vitriol. »SVr Sulphuric acid. 
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VoUtUe liquids ; Recovery of and apparatus therefor. 

(P) Uoyd and Wild “ . . 170A 

iiqutas ; 8c[WatiiiK the constltuenta of mixtures of . 

(P) Oreon, and I^vcusteln, Ltd 611 a 

matter; Apparatns for treating material containing 

condenaablo . (P) Hoover and others . . 668 a 

solvents ; (lontlnuous process for recovery of . (P) 


suhstances; Comparative toxic action of certain 

on dilfercnt Insects, llertrantl and Rosenblatt . . 437 a 

substances or metals; Manufucturo of alloys from 

and other metals. (P) Ilurr 422 a 

Volcanic exploslon.s. Sabatlnl 213 a 

lock; Oonst ruction of monolithic structures of . 

(P) Rlbbe and Dho 864 a* 

Voltaic batteries and cells. See Elcetiic batteries and cells, 

Vulcanlsablc ajmpositlon. (P) Hale 472 a 

composition having commlnutcMl leather as base ; 

Manufacture of . (P) Gamph('ll . . . . 47 :ja* 

Vulcanisation: An acctdcrator of ^ liutin .. ,. 917 a 

accelerators. r)ul)r)sc 648 a 

JVaturo of — — . SUsvens 192 t 

l)roce8s ; 

(P) Andrews, and Walker Clienilcal f!o. 22 a 

(P) (larnmeter. and (loodrich Co 1891 

of rubber anti similar materials : 

(P) Dunlop Rubber Co., and Twlss ,. ;}30A. 429A 

(P) North Dritlsh Rubber Co., and Poitltt . . 688 a 

(P) Porzel 397 a 

Studies In — . Rubl>er strc.ss-slraln curve. Schid* 

rowitz and (loldsbrough 347 t 

Vulcanised fibre. See under Pibre. 


w 


Wall-covering ; Process of producing . (P) Wlggln. 

and Wlggin's Sons Co 769 a 

War gases, McIntosh lOlR 

gasob , Manufacture of lu Germany. Norris . . 792 a 

Warfare ; Clicmleal . Sibtirt 456s 


Washers; Apparatus suitable for use as centrifugal . 

(P) Allen 

for coal and the like, (P) Stobart 

Washing agents, csix'oially for wool. (P) Rennert . . 

apparatus; Kublerscliky's . Iktrrniann,. 

ooul. coke, or other minerals ; Troughs for . (P) 

Rlnkeley 

crude rubl>er and other materials containing grit. 

(P) Shaw 

flocks, rags, or the like ; Maohlnt'g for . (P) 

Chambers and Hammond 

gravel or other materials ; Machine for . (P) 

Dull, and Dull Co 

liquids with liquids. Rorrmann 

liquids ; Means and apparatus for . (P) Rlyth 

and Miles 

Machines for disinfecting, dyeing, and . (P) 

Heniicl, and lltMirlcl Washing Machine Co. 

Itowders ; Percarbomitc Kidd . . 

preparations. (P) Simon und Dilrkhelm 

process, (P) Ruchner 

and Bcrcening gold, sand, coal, and other minerals; 

Apparatus for , (P) iV jasanee 

test-tubes, bt)ttlcs, and like vessels ; Apparatus for 

‘ cleaning and . (P) Edwards 

wool, hides, flax, jute, etc. ; Uecoverlng grease and 

the like from water which has h»‘eii nsi^d in 

or from magma obtained from sucli water. (P) 

Kelsey 

Wastc-hoat boilers in chemical factories, tlootlwln 

liquors containing paper pulp und alkaline substances ; 

darlflcatlon of . (P) Hbfer 

liquors ; Treatment of such ns those from wool 

scouring and the like. (P) Underwood and 

Illston 

lyes from o^llulose manufacture ; Moulding powder 

and binding material for core sands from . 

(P) Fuchs 

lyes from digestion of vegetable substances with alkalis ; 

Utilisation of . (P) Rcrglus and llftgglund 

materials; Po.ssibIlity of obtaining nitrogenous fer- 
tilisers by utilising for flxatlon of nitrogen 

by nitrogen-flxlug bacteria. Dorylnnd .. 
nmkrlols; Reclaiming - — - in the Unltial States ,. 
materials; Recovery and utilisation of — . Frabot 
products ; Manufacture of useful substances from 

organic . (P) W’ollf 

products ; Report on utilisation of chemical , . . 

Water analysis ; Methods of . Rado and others . . 

analysis; Precipitation and filtration of barium sul- 
phate in . Frobocse 

Apparatus for purifying : 

(P) Wallace aud Tlcrnan , . . , 68 a*, 90a*, 

(P) Wilson 



661a 
402a 
625 a 
621a 

801a* 
090a 
101 A 

2a 

209a 

248a 

679A 

689a 

914a 

714a 

63a 

881a* 


282A 

213T 

409a 


072a* 


631a 

760A 


381a 

144R 

697a 

386a 
231 u 
166 a 

662a 

, 90A* 
63a 

68A* 

23U 
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.Apparatus for use In treating with gases. (P) 

I Mensies 68 a 

I arsenical; Elimination of vanadium from . Reichert 

' and Wernicke 961 a. 

I boller-feed ; Heating of on stcairwWps and Its 

i de-aeration for preventing cofrosion In boilers. 

j (P) Weir. Ltd., and Weir 4S7A* 

! boiler feed-; Linseed process for softening . Heuss 166 a 

Rrewlng . See under Rrewlng. 

(lilorlue absorption and chlorination of . Wolman 

j and Enslow 267 a 

conductivity- ; Preparation of , Clevenger . , 928 a 

Dejxisltlon of earthy Impurities In . Schulz .. 593 a 

I Detonnlnation of free carbon dioxide In : 

' Czensny i76A 

Klut 476 a 

j Di termination of nitrates In by the phonolsul- 

' phonle add reaction. Frederick . . , . 207u, 604 A 

; Determination of rate of solution of atnu)spheri<^ 
nitrogen and oxygen by — — . Adeiicy and 

Rocker 156 a 

; distilled ; Production of in power plant, par- 

ticularly steam turbine plant. (P) Josse and 

(lensccke 386A 

! drinking ; Adsorption of metals from by glass. 

Seherlnga 90A 

' Extraction and estimation of dissolved gases in . 

j Richardson 32T 

1 Feed- ; Heat exchangers for use as beaters for . 

j (P) Thompson and Rrown 241A 

feed- ; Treatment of in systems for condensing 

steam and heating feed-water in steamships. 

(P) Weir. Ltd., ami Weir 380 a* 

-filters ; 

1 (P) Lourtio 597 a 

! (P) Smith 836 a 

I (P) Wilson 63 a 

Filtration of . (P) Candy 26 a 

-gas. See under Gas. 

Impregnation of with radium emanation, (P) 

Kabakjian 663 A 

Influence of carl)onate liardncss on determination 

of chlorine in . Herbig (552A 

j mineral- ; Determination of iodide in . Baughman 

and Skinner 498A 

j isiwcr in Canada &6li 

power; Interim reiK)rt of committee on utilisation 

of resfUirecK of 151R 

power ; lle{)ort oii development of 218R 

Purifleation of . (P) Kriegshelm, and Permutlt 

Co 597 a 

; purifleation ; Centrifugal separators for . (P) 

I Sturgwn 437 a 

! purification ; Moans for increasing rate of solubility 

; of gases in liquids for use in . (P) Wallace 

and Tiernau DOa* 

, purification ; Pcrmeablo material for use in plants 

I for . (?) KllnkeulMjrg 231 a 

-purifying apparatus ; Rack-pressure valve for . 

i (?) Wallace and Tlernan 90 a* 

! -purifying material ; Manufacture of . (P) 

i Kriegshelm, and Permutit Co 736 a 

' Removing gases from . (P) Hollo 26 a 

; Removing from peat and similar substances. (P) 

I'cn Bosch 565A' 

-resisting admixtures for liydraullc cement ; Manu- 

! facturo of . (P) Rekord-Zement Ind. Gcs. :J60 a 

I sea- ; Recovery of gold, silver, and radium from . 

j (P) Raur and Nagel 867.Aa 

Separator and filter for purifying for use in steam 

j generators and for manufacturing purposes. 

I (P) Austin 336 a 

! Significance of B. coli In judging the character of . 

j Qunntz 385A 

: softening : 

I King 52 a 

j Stromeyer 49R 

! softening ; Apparatus for measuring and mixing liqidds 

in - (P) Smith (>53 a 

1 -softening materials ; Manufacture of ; 

I (P) Relscrt Gea 694 a 

I (P) Wldner 303 a*' 

I softening and purifying system. (P) Wiggins . . , . 061 A 

-softening reagent* ; Manufacture of . (P) 

I Blumenthal 116 a 

1 softening in the textile Industry. Chambers . . . . 53 a 

Sulphite leuco-dcrivatlves of triainlnotriphenylmethone 

as reagents for alkalinity of . Guareschl . . 552 a 

Test for albuminoid ammonia in . Cooper and 

Hewjird 430 a 

used for washing coal and the like ; Removing loam and 

clay from by filtration. (P) Herzbruch . . 214 a 

Water-glass ; Manufacture of . Maetz 72 a. 

Waterproof cloth ; Quantitative testing of . Martin 

and Wood .. .. 84T 

compound for roofing or other purposes. (P) Kelsey .365 a. 

fabrics ; Manufacture of , (P) Radische Anllln und 

8oda Fabrik 869 a. 

material with properties similar to those of raw silk 

fabrics ; Manufactore of a from animal offal. 

(P) Schmidt .. 409 a 

Waterproofed materials. (P) Goldrelch, and Stem and Co. 228i. 
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for 


(P) 


(P) Qaiiick 


Wat«rpTOoflDg cement, etc. ; Emuision 
Bek^'Zement Ind. Oos. .. 
oompCiiitionB ; Manufacture of — 

and BOtohell 

compodtlona ; Purlfjing . (P) «( lortsen, and 

Greenfleld Paper Bottle Co 

fabrics; Prooeaa for . (P) Flatters 

fibrous materials. (P) Bovard 

leather; Portable or statlonar}' apparatus for 

(P) Walker and others 

paper and boards ; Process for . (P) WnnUrowsky 

paper, textiles, etc. ; Process for . (P) Schmidt 

and Heuser 

pavement, road-making, and like materials. (P 

Baker, Jun. .. 

"Waters; Determination of the reaction of natural — 

Tillmans 

Watt centenary 

Wattle bark Industry In South Africa 

Wax ; Apparatus for extracting from materials con 

taining the same. (P) Simon and others . . 

Wax; Bees . Su under Bt^eswax. 

Wax ; Candelllia . See under Candelilla. 

extracted from expressed residue of beeswax ; Influence 

of solvent on composition of . Buchner 

from flowers of Jaeminum odoraiitsimum flowers. 

TsuchlhashJ and TasakI 

Montan . See under Montan. 

of outer bark of Melaleuca uneinata. Smith . . 

Process for recovering -w- from vegetable ccIIuIohIc 

materials. (P) Schlilbe 

Recovery of from sugar-cane, (P) Bunker 

Recovery of from waxe<l paper 143 r, 

of a SouUi Brazilian wild bee. Cadainer 

Waxes ; Amounts of iron, silica, and uiumina In . 

Gonnermanu 


FAOl 

3(HU 

8341 

648a 

768a 

»A 

K72a* 
284 A 

284a 

325a 


1 ' 


842a 

32HR 

254R 


Wearing apparel ; Durability tests of . 

qualities of fabrics and other materials ; Process untl 

apparatus for testing . (P) Schweiz. Ver- 

suchsanstalt fUr Textlllnd., and Kontroll ii. Ver- 
suclissteJIo fUr Textlllnd. an dcr Ifandelshoch* 

schulo 

Weeds; Eradication of by sprays and manures. 

Brouchley 

Wohnelt current lutorruptor. (P) Polyphos Elektrlzitftts- 
Ocs 


241a 

871 A 

117a 

506a 

295a 

646A 

187r 

730a 

726a 

2I6R 


343a* 
333 a 
087a 


Wheat ; Determination of acidity and titrable nitrogen In 

with the hydrogen electrode. Swanson and 

Taguo 

Enect of manganese on growth of . Mcllargue . . 

flour ; Composition of various flours used as substitutes 

for . Baliand 

kernel and its milling products ; Nutritive value of — 

OHiKirne and Mendel 

Me( hod and a pparatus for drying . ( P) Westorbeek, 

and N. V. “ Tochnf'ina " 

and mill prmlucta; Capacity of for moisture. 

Stockhnm 

Shipment of from Vancouver to Great BriUin , . 

Whey and curd prolains ; Mt^hod of dlfToi-entiaUng . 

Beyihlen and Pannwitz 

Rct'ovcring and making cheese of the food products In 
— . (P) Beer 

Whisky ; Results of cxtH'rhncnta on production of Gennnn 
. Duntze 

White lead ; DcUTminatlon of cardum in . Hough .. 

Manufacture of , (P) Thompson 

Microa<-opical features of . Scott 

Whitley councils and Government employees 

councils with «iHiclnl refcreiieo to technical and icjon* 
title workers. 'J’odd 

Wljs* solution for determining the iodino value ; Modifica- 
tion of . HlldL 


Weiglilng and delivering apparatus for charging cuiwlas and 

like uses ; Proportional . (1*) Hartley, and 

Avery, Ltd 98 a* 

Weld metal ; Determination of oxygen and nitrogen in 

electric . Paterson and Blair 328 t 

Welded Joints. (P) Gonecul lOlcctrie, Q) 183A 

Welding cast-iron. (P) Wilson 641 a 

different metals to form a composite ingot. (P) Plttcvil I83 a 
E lectric • 

(P) Graven, and Tliomson Spot Welder Co. . . 728 a 

Heaton 145 a 

(P) Morton 640 a 

(P) Murray 45 a, 373a, 720a* 

Paterson and Blair 13Hu 

(P) Eohorts and others 041 A 

Electric arc . (P) Sniitli, and Smith Metal Per- 
forating Co 468 a 

Electric of Iron, steel, or alloys thereof. (P) 

Hyde 640i 

■electric; Regulating the current in . (P) General 

Electric Co 809 a* 

Electrodes for electric arc ; 

(P) Boorno 827 a 

(P) Elliott, and General Electric Co 376 a 

<P) Oarbett 468 a 

(P) Languepin 685 a. 780a. 780a* 

Oas for . (P) Harris 641 a 

with hydrogen. (P) Dcuts. Oxyhydrlc A.-G 728 a 

iron, steel, orass, and other metallic studs and the like i 

to iron, steel, or other plating and the like ; Elec- i 

trleally . (P) Frankling 951 a* i 

of iron vessels ; Explosion during . Beytbicn . . 420 a 

metals of unequal fusibility. (P) Koliler . . . . 373 a ; 

Oxy-acetylcne . Davies 146 a 

process. (P) Harris 641 a j 

steel and other metals ; Method and compound for . i 

(P) Slever 866 a i 

Xhennlt 329 r ; 

Welds ; Electric and oxy-acetyleno and their dcfechs. 

Atkins 61 B ; 

Welsbacb mantle ; Physical study of the . Ives and I 

others 167 a : 

West Indies ; Sugar crop of In 1918 230 r j 

Sugar Industry in British 297x 

West of Scotland Iron and Steel Institute 6 b | 

Western Australia ; Gold discovery In 360 b I 

Mtodral production of in 1917 896 b 

New chemical enterprlaes In - — 246 b 

Pottery clays of 3 Wb 

Steel works for . «8 b 

Tanning barks in . . . 476i 


Willow hark ; Manufacture of useful fibres from — — . (P) 

Odd 

bark ; Process of obtaining white (P) Oexroann 

Wine ; Amlno-aclds In and their biological slgnlflcanco 

Gariuo-Cauina . . 

Analysis of . Detection of cider, currant wine, etc. 

Hdudte 

Apparatus for rectification of phlegms or . (P) 

Barlwt et KJIs et (3e. 

hitter ; WaU^r haetcrium living hi - - - f Imt can dehy- 

ilratn glycerol. Volsenet 

l)amagc<l . Boos 

Detection of cider, etc.. In . SehMzlein . . 

DcUuminatlon of glycerol In . ('Bnoidca .. 

Determination of sugars In . Matbleu ., 

Dcterininatlon of total solids In Maivczin 

Koo«l values of by-products and refu.so in preparation of 

— . Honoamp and Blanck 

French ofllclal nndluxls for analysis of . Malvexln 

fruil- : Influence of addition of nitrogenous substances 

on fiuinonlatloii of . Mliller-Tliurgau and 

Ostcrwaldcr . . 

etc., in Italy 

Micro-determination of the acids of . Ripper and 

Wohack 

Quantity of higher alcohols In . I'ramhics . . 

Bapld dctennhmtlon of tartaric acid In — — . Matlilcu 
Value of Halidien’s ratio for Italian , JIalphen . . 

WineR ; Analysis of old — , Baraglolii and Bclnippli . . 

Wire : Annealing metal by electricity. (P) Alexander 

and others 

hlank.H ; Machlao for double iKiIntlng by electro- 

lytic action, (P) Anthony, and Kimball Go. 
doth and its adaptability to the chemical Imiostry. 
Campbell 

filaments for electric Incandescence lamps; Method of 
drawing . (P) Keyes, and Cooper Jlowltt Elec- 
tric 

fllaincnts ; Heating device for squirted to obtain 

crystal filaments. (P) Moeller 

Hardening and tempering . (P) Oritchloy, Sharp, 

and Tetlow, and Hepworth 184 a, 

Hardening and temp45rlng steel or other metal . (P) 

Alexander and others 

Manufacture of of two metals. (P) Martin 

Wolfram mining In Bolivia 

ore deposit In Siberia 

production In Peru 

f iroductloD In Portugal 

n Siam 

in South China 

See aleo Tungsten. 

Wollastonlto and relatwl solid solutions in the ternary iystem, 
Umo-magncsla-slllca. Ferguson and Merwln 

Wood ; Acid and alkaline digestion of , Jons(^ . « 

Adds produced In the st^mJng of — — Franck . . 
alcohol. See Methyl alcohol. 

Alcohol from . Laskowsky 

Apparatus for distillation of , * ; 

Apparatus for Impregnating . (?) Parsons sad 

8a very . . 

Bleaching by hydrogen peroxide. Marggraf 

Carbonisation of ; 

(P) BcUby 

(P) Wells 

cellulose. See under Cellulose, 
charooal. See under Charcoal. 

Constltnents of and their economic nUllsatlon. 

KOnig and Becker 

Course of destructive distUlation of In a vacuum. 



Destruction of by fungi and bacteria. Acice 


23nA 
832 a 

195 a 

88IU 

166a 

88a 

25B 

881 

651A 

&94A 

9Ua 

42Ha 

7H1a 

58K 

140R 


fl97A 

4()9A 


11 5A 

382a 

25a 

51H2a 

114a 

839a 

692a 

800A 

692a 


833a 

S61K 

874a 

786a 

476a 

6941 

800a 


109 a 
424a 
8631 

317a 

405a 

828a* 

371a 

909a 

210B 

14&B 

446b 

879b 

460B 

248B 


768a 

801a 

814a 

108 A 
216a 

948a 

228A 

868a 

817a 


680a 


868a 

877A 
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PAOB 

71U 

215a 

330R 

225r 

841a 

281a 

77a 

502a 

724a 

303a 

210a 

494a 

353a 

625a 

316 a 
855a 
457k 
301a 
724 a 

494a 

760a 

8n3A 

77a 
417a 
77a 
018 a 

7:()a 


21 ha 
77a 

366a* 

3251 

770a 

406a 

00.3a 

131a 


Wood— wnl. 

Detective dUtilUtjk>n ot ; 

(P) Poore 

( P) SUfford 

dlutllUtlon ; Exp<!rlmcnt in In India 

Kncyated . Marr 

Feeding experiments with treated . Fingerting 

fibre ; Maniifuctiire of book papera fmm 

llowness 

Fireproofing . (P) llauholEkonsen ieruiig Vies. ! 

Impregnation of with limited amoants of luenairlc 

chloride. iSowotny . . 

Jarrah- ; Rapid seaHoning of . Tomlinson 

of Jnniperu9 oryrt^tfrua and other conifers ; Dry distil- 
lation of . Huerre 

Kilns for carbonising and distilling . (p) I^edoiix 

liquor ; Distillation of - (P) Hudson and others . . 

Manufacture of charwal from . (P) Roxburgh and 

others 

.Manufacture of fibrous pulp from — . (P) Van 

W'eswm . . 

Manufacture of gas from • 

Ott 

Sanrh'r ‘ ‘ * ‘ 

Manufacture of gas from during tli<! war 

meal ; Valuation of as hKxlstuir . Joiisi her 

MothfKl of rendering - lns«. t-iciHdlent. (P) Kruso 
mixed witli alkali; Distillation (»t — . FIsHter and 

Niggemauu 

partlcli's ; .Separation of — ~ from the liquid in which 
timy are suspended. ( P) I‘cdcrsen , . 

Phenomena of drying . Tiemnnn . . 

preservative; Maiuifacturcof- 
(P) Do Cew 

(P) Moll 

Preservative trcaiinent of . (p) [p. 

Preserving an<l tlrei.rooflng . (p) Areiit ami otliers 
Process for making - - lastinglv .^oft and pllal)le (p) 

Pedersen 

Process for oidalning the so-called lignin -prcMlucing 
subslanoes from - (p) a.-D. f. Zellstolf- u. 

Papierfahr 

Pr( cess of treat ing 

(I*) Dilllaiu, and t.’illiam Process Co, 

(P) Powell, (i«.d Powell \Vo(kI Pr(tce<s (X. 

Aniorlca), Inc 

(I*) Teesdale 
(P) Weimar 

Proximate nnalysi.s of . 

pulp cellulo.Hc ; Nitration of . WeU.a'and K<iwaidi'.s 
pulp; Detection of .soda- and sulpliiti*- ■— iu p.ioer 
Wasleky . . . . ^ . * 

pulp; Ktfeet of \arylng eeit.ain cooking <-ou(iit ions in 

f.roductnm ofsulpliitr fn.m spruce, iamak.. 37 
(Mill), I'jXf lat'l ItMi (if rrsili;;, laH, aii(| oiLs Iruiii — 

(P) Ihime .... 
l-ulp; I udireet cooking of 

the Morterud system. D. 

pulp indusiry in Japan; Future of the’ 
pulp maimfaeliin' ; Analysis of “sulidiite add” for 
-. Kla.son 

pul|) mauufietuie; Ue(|uiremenf's of a good cooking 
acid for . baker 

pulp market, in .Sweden . . ’ ' * [ ’ ’ 

pulp mills; IJrne sludge recovery in S()(i.a , lloja"' 

pulp; Origin of ernus In dcteriuination of content.^ t>f 

air-dr> sulMtaiiee in . Strachan 

pulp ; Proee.ss for separafing the re.siu from me< liani( .d 
. (1*) Wandrowsky 

pulp; Kcflulug - - fur nitratlm' or similar puiiK.se.s. 

(P) Drowseii. and West Virginia i’lilp ami Caper (N) 
pulp, sotla- ; Maiuifaeture of — Sutermeister 
pulp, soda- ; Manulaetur.; of acetone from waste linuois 
Jrom manufacturi' of — . (P) Drewsen. and W. .st 
Virginia Pulp and Paper Co. 
pulp, sod.i- ; Manufaet ure of eau-stieised iigneou’s’aeelato 
material from wa.ste iii|Uors from inanufneture of 
- (P) Drewsen. and West Virginia Pulp and 

Papi'r Co 

pulp, soda- ; Production of ai-elat^'s from waste liquors 
from manufacture of , (P) Drewsen. and We.st 

Virginia Pulp iuul PuK’r Co 

pulp, .soda- ; Ireatment of wa.sle liquors fnmi inaiiii- 
facture of - . (P) DrcM’sen. and West Virginia 

Pulp and Paper Co 

I>ulp, sulphlto- ; Process of treating waste liquors froni 
maiiufacturo of - - (i*) Hrewscu, and West 

Virginia Pulp and Paper tk>. 

pulp; Testing moisture In .. Slack 

jmlp trade In Finland 

pulp wasD' liquors ; Manufacture of cauVtlclsoii organic 
material fnmi ( P) Drewsen, and West Vir- 
ginia Pulp and Papt'r Co 

pulps ; Xltrocellnlose from , Raker 

refufk^ ; Oas prodmvrs for . (p) Senior and Rates 

Researches on lignin of . Di'structlvo distillation 

of lignin. Ueuscr and Sklbldehrand 

Seasoning of . (P) otto . . . . ’ ; 4i'7\ ujot 

substitutes ; Manufacture of : * * 

(P) Evans and Andrews . . €>oo. 

(P) Soo, Convert-VUIejean. L^corchti et Cie. ! ! 905 a 

rreatment of with alkaline waote liquors. Franck 814 a 

vaU or ^ka. JB) Buckley and Buckley • 814 a^ 

waste ; MonufaifSre of abroni pulp sulUMe for paper 


I'.v inreed circ ulation l»y 


357 A 

57(1 a 
29111 

3Ma 

57()A 

171k 

85Ha 

I02R 

2.h;;a 

71 A 
356 a 


459a 


459a 


450a 

356a 

483R 


469a 
6t)3A 
71 Oa 

215a 


Woodea artfclM tapregiuted with (orauMehyde; Fnctn 

for t enderijag c.p.bl6 of beinx ghod^^ 

M«ln. (P) LulUehiffbau Schttlto-Uoi . . 
•^PtRcle ; Coated . (P) Bloom . . 

‘"d other. ! ! ! ! 

thei^Mi composition of certain species of Oerman 

ochwalbe and Becker 


Woody : I^etorroinatlon of the digestibility of the 

Action of atmospheric influences on . Kertesx 

Wool; Apparatus for dyeing, mordanting, bleaching 
and*^Sfle^*^ «‘«6llarly treating . (P)K ershaw 

Application of the biuret reaction to — Becke 

developing formic ai ld ; Manufacture of (P) 

Elknn Erinm Dch. .. ' ^ 

Effecto of moist and dry heat on - Woodmansey ! 
J'dASticum reaction ot - — . Herbig 

ExjiortH of from South Africa ! . 

-fat; Manufacture of hlgh-moltlng fatty adds and 

/ products from , (p) 

(P) Eifschatz ^ ' 

•like etfocts on cotton fabrics ; Production of • 

(P) HeU rlcin .... 

(P) Xlaiiser, and A.-G. Cllander 
Recovering grease and tlie like from water which has 

been usiid In washing or scouring or from 

magma obtained from such water. (P) Ki Lsev . . 

scouring process ; Probiem.s relating to the 

Hhorter 

scouring ; Treatment of waste liquors from (p'l 

Fmlerwood and Illston 

•Swmring of with volatile solvents. Hey 

Wa.sliing agents for - (P) Rennert .. ! ! 

Works «‘lK‘mi.Ht8 ; Post-grailuati; training of Carr 

control. Waterfall.. 


288a 
284 A 
713.1 

624 a 


195 a 
490a 


132 a 
026a 

760a 

7a 

;>.'>5a 

245k 


132a* 
102 a* 


282a 

219 V 

572 a* 
4()0a 
625a 


459a I 


459a 


W'ort.s. iiee xinder Ri'cr. 

WoullT’s bottles; .Standardisation of - ~ 

W’oven articles ; Manufacture of raw' material for from 

palm leaves. (P) Miyak(! 

WuJfeiiito : Metallurgy of . Ikmardi 


Xantliriic Rrowii. Sec n/hlr Trijilicnyliiicl Iiaiic (Iy('.,luir>, 
X-ray apparatus. (P) Coolidgc, .and Dcin ral JJict: ic (V.. 
photography Ihroiigh iiu.tal.s ; Contrast and cxpooiiv 

in . .Sladr ‘ 

l>Iate.s. flliiLs, or papers; Mauufacturo of (PI 

MutscluHer .... 
tubes. (P) tiem'ral EJectrlc Co. ” !! 

tubes; Method of produeing and maintaining vacuuiu 
m — — . (P) I'oolidge, and (ioneral Pdectrlc Co, . , 

X-rays ; Cli(>mieal analysis l.y means of . Hull 

Detection of hair cracks in steel by — . .lenkin 
IMscusslon oji e.xamination of metals with — . !! 

Examination of carlsm ek etrodes usisl in (deetrie ste(d- 

making furnaces by means of . Hadlleld and 

Main 

lndustri.il examination of mefaN by — - . Selimdder 
Prineiple.H governing peuetratkm 'of mi tabs bv — 
Kc.sjKmdek 

Te>fing absorbing ]iower of steels under Hadfle'jd 

and others 

Xylene; Isolation of from petroleum fractions bv 

means ot liipii.) siilj.liur dioxide. Tausz and StiiboV 


103R 

39.3R 


2S3a 


H14a* 

800a 


HISa 

lOlA 


66] A 
41 9A 
J02R 


I 24 a 
419 a 


419a 

419a 


from mixed xylenes, (Pj 


m-Xylene ; .Separation of 

Xylose ; ,\eid fermentation of . Fred and others 

Preparation of from maize eobs : 

liU Forge and Hudson 

Afonroo 

H-d-Xylose ; Crystallograpliy and optienl iiroiicrtles of - 
Wlicrry .. • 


:i2A 
8 40a 


86a 
550 a 


Yamnshiso. See Moth japonica. 

Yams ; Apparatus for dyeing, mordanting, bicaoliing, scour- 
ing, or otherwise treating slabbing or (P) 

Kershaw and Cole ‘ 132 a 

Breaking strain of . Krais . . . . ! ! ! ] g95A 

^i^**.7T**.^*'®*" Lelnvebcr 218 a 

Conditlo^g and drying machine for . (P) Andrew 497 a* 

In hank form ; Madiincs for dyeing, wos^g. aoourliur 
i^il^JbteAChing. and mercerising — — (p) Loni 
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yarns — tcmi, piam 

in bMks ; Mftchlne for dyeing, bleacliing, wealing, and 

tbe like of , (P) Macintyre 715 a 

Machines for boiling, bleaching, dyeing, sizing, or simi- 
larly treating . (P) Bright and Bros., and 

Kvans S2(U i 

Machines for drying and wndltloniug — (P)Marr.. 170 a j 

Machines for drying hanks or warps of . (P) Ogle 678 a* j 

Machines for treating : ! 

(P) Going, and K lander- Weldon Dyeing 

Machine Co 132 a i 

(P) Smethurst 132 a 

Machbies for washing, siiturating. and siinilaiiy tientlng 

in rope form. (P) Calico Printers’ Absoe., ami I 

Roberts 807 a 

Means for scouring . (P) Bailey 814 a* 

Process for scouiing vegetable . (I*) Bleneliers j 

Association, and Higgins 807 a ' 

Sized . (P) Snyder, and Oeot lllo PuMluets Co. .. 170 a ' 

Yeast ; Action of radium emanation on vitamines of . , 

Sugiurn and Benedict.. .. O.'jSa 

Aschamine. a new base from hydrolysed . Abder- 

halden and Scliaumann . . ti.'i'JA 

Augmentation of catalaHe uetlvity of . Vou Euler 

and Laurln 02 ()a 

Capacity of lunltase for pMietrating tlic wjill of tbe yeast 
cell and its dciamdenee (ui tt>e enItivaHon <d tlm 

in light and liea\y worts. SciiOnfeld and 

otlM'rs .. .. .. .. laaA 

cells; Increa.sed ciitala.se action in . \o\\ Euler 

and Blix f.OlA 

Content and formation of in\ cilase in — Von I'uler 

and Svanberg . . i>20A 

Continuous proecss of oldaining vigorous |>resse«i , 

(P) Wohl and .Sclierdel I.Ma 

Dependence of maltase-aetlvlty on state of <ieV( lopmcnt 

of . Scbonfelil and ottiers . . . . . . 

Determination of distribution of nitrog«'n in - . 

Brewster and Ai.sberg . . . . . . . . 3 ii..*a 

Determination of nueiein <onten( of l.nbsen .. s', a 

dried; Manufacture of . (P) WIdtney. and 

Whitney Yeast Corisiratlon .. .. 

enzymes. Bokorny . . . . ‘•'■•''A 

I'lxtractlon of from fermenh-d iiioI.»s.Hes. (ID 

Duplro . . . . 3.14 a. :i.s ;.a 

^'Ioec^lk'n^ and ry I'oiin^ ot ami their eau.ses. 

Selidnfeld ami Knimha.ir .. .. .. .. 

growing in tan iiqiior.s ; IMi> >iologi<al rese.uebeh on a 

new film rormiiig -- . .Vsal I IOa 

growth, and elioliolie ft riiK ul at ii.ii In liviiiv; \east. 

Slat or li'.tlii 

I iiliiieiict: of a idllioii of .siieiosc to wolt on biology 

of - . /ikes SitllA 

Iiilliienee of w<jrt eom enliatioii on tlie liiology of 

/ike.s . . . . . . . . . . . . ■‘'7 a 

iiianiif.ietiue ; Aiii'.'oaf its for dDi>osing of frolh (lining 
fermentation in tin aeration proeess of . (1‘) 

h'elk Vt.V.lA 

oLiiiufaeturc! of jila.slie ntass from - . (I*) Kraiise 

and otliers PI ha* 

Maniifaetuiai of plaslie material fioiii ‘ ( ID 


Moost^r-Schlcss . . 



9I6a 

.MetHi)(»lin and .intiholin of 

' Vahl. 

n 

922 a 

mlnci'.'d- : 8o-(nlIi'(i . JM' v 

er 


H'JA 

A'itrogcn-content of lJC(■t-mol:^^;■ 

sc.s ami 

m. |.l ot 


Ellrodt 



Tf'dA 

NID'ogciums const it Held s of 

.' ’ .M- i.- 

■iilicinici 

4 75 a 

Nutrient mcdi.i from - . I{< 

■itci 


5 It) A 

nnli'lmenl ; Snpcriiliosiduift! a.s 


Lllrod’t 

7H.5A 

Nutrition of ■ in light hc-'r. 

.Hcholit 

I’ld find Kinm- 



liaiir . . . . . . ■ . • . 3tniA 

jiresscd ; I’roees.s ami app.iratn.H fro tllt< iing woit.s fiom 
mashes for . (!') .Met.illwi rke vorn, Adeis 

A.*(E . . ■ • • • • • 5inA 

pressed; Valuation of - .lanUe .. .. .. 

J’urc-eijlture n]ij)arnl ns for " (ID Magnn' .. .. :>;{4 a* 

r»*pn)duction ; idght bei r ami 

Bokorny 2P9 a ' 

Wooldridge -PPa 

residues ; Sloulds for toriniiig plastic mas.ses from . ' 

(I*) Krause and Blijelui ., .. .. h;{6a 

Coxicological detection of plioDdiotiis in . Tanigi n»4A 

I tilisation of — — . Hchweizer .. .. .. .. 4:i:{A 

Vitariiilne requirements of ; 

Bachmann . . . . 839 a 

Williams 692 a ; 

from war beers ; Dark colour ot . Will . . 87 a 

water ; 31edium with autolysed for culture (»f ' 

Jiac. coli, Di6ncrt and Guill(jrd 156 a 

ferments mannose. Mezzadroli 509 a i 

Yeasts, brewers* ; Food value of various . Meyer . . 89 a j 

Process for culture of film . (P) Ehrlich, and Con- 
sortium f. Elektrocimni. Ind. 920 a j 

from thin beers and their " working power.” Hchbnfdd : 

and Ooslich .. 154 a I 

Yerbamate; Testing the purity of - GugliaimclII and : 

Estrella 54 a , 

Y'oghurt. Laxa 434 a I 

Yugo-SIhvia, Se4 Jugo-Slavia. | 

YUrlnm mixed metal; PreporatloD and properiien of 

. Hlcks 17 a 

Separation of erbium and , Wichers and others 11 a ! 


z 

PAOB 

Zonzii^r; lloiwf on trade t'ouditions in . 8lelth .. 38IR 

Zeio solution; Aieoliollc . (P) 8ivett and Little 963 a 

Zinc; Alloying witJi iron or steel. (P) Diiiim and 

Dimm 586 a* 

alloys : 

(iD DoldHclimidt A.-tl. 910 a 

(ID 8falilllinentl Blak, and PoyncMl .. 727 a 

alloys free fn»m Iron. (P) GoldscJimldt A.-G. . . . . 869A 

Aimiysis of rcilned and (amimerelnl — ^ . Hotlisehild 828 a 

•hearing materials; Electrolytic rctinlng of . (P) 

Aldrich Hint others 424A* 

lilende ; Gases escaping from miilHi's during reduction 

of roasted - — , Milhlhaeuscr .. .. .. 18lA 

Ideiide; M^'ehanloalfiirnaeosfor rousting . Schcfcr.lk U49 a 

I'leiide ; Multle for roasting - - . (P) Hommel ., 373A 

hleude roasting eontraefs ; Vnlne of sulphur in ores, 

«ith special refereiiee to . i'aiil .. .. 18A 

cell: l:;ieetroI\ lie (P) Malm .. 79 a 

In Cldna llig 

CondltioiiH alfecting pn'cise determlmition of * — 

a.s •sulphide. Fales ami Ware . . . . 515A 


t'ontent of lu some PmuI prcMlnets. Birckner , . 595 a 

-eoppor-aluinihum allnys. (P) Stock uml Co, . 860A 

i^nrosloii ol B(‘i)g()Ugh and Hudson . . 258A 

Deterniinal ion of calcium and - • in pi("*cnce of lead, 

N.Muaii .. .. 66:iA 

Det<'rminatlon of ■ in gelatin, .hitulcvson .. .. MlilA 

dIstillHlion ; IJectiie radiant reslsiei inrnace for •. 

Klfzgernld 823A 

distillation : Fiiriiac(. wi|h willcal r(-toits for . 

( P) .H|»‘gel and I'hedc .. .. .. .. 22.5a 

• lust ; An ahiiorinul fortn of M iiliHiaensei' .. 2hPa 

dn■^t, ; Determination of metallie zinc eontiait of 

I'aDvards . . . . 77<1 a 


d'l-t ; Imrea.'iiig flic I'rodnefion of from sjadfer 

retoits. ( ID I'roeker amt Crocker .. ., . 183 a 

f.lect rolyt ic de|ioHlllon of - - from sniphurh* acid 

chamlier sludge. Broughton .. .. 2.5PA 

l.!(‘etrolylic preci|»ll,ation of . >rcIntosh ,. .. 42 a 

l.liwf roI\ tie prodiK'tlon of 

(ID Clevenger 121 a 

(P) Clcvi'iiger and Gepp .. 7 Pa 

( !’) .Hoc. do l\retalhitgi(' Dh'cl rolyt i(|ne ,. (i41a 

I'.lecirolyiie r('coV(‘iy of . (ID ClevengiT and Gei>p 4aA* 

Licet rolvtlc reco\(’iy of from Kolntlons c<ui(alnlMg 

iron ami mangam'se. ( P) l.anggnth :i7'iA 

L\t ract ion ot 

(P) Stcaart and (dhers .. ,. ., 951 a 

( P) Snlni.ati and others .. .. .. 32.HA* 

lAtradion of in electric fmnaces, (p) Beiginnd 4()7 a 
lAtiactloii of lead and - from their ores. ( P) 

l■.lmore . . . . . . . . 541 A, 827 a 

Kiirnac(5 for rellning ( P) .Neslinann .. .. 19 a 

iurnac(.;j ; LUmIiIc (ID Itnaler .. 147 a 

furiKKc.s ; I'n-ssi-t for maniifaetnie of (mndeiiHcrs for 

(ID Can (iiilck 22.')A* 

furnaces; Vertical . ( ID i'icclil I 26lA 

industry in llcigitim, Chnsi* .. .. .. .. .331R 

industry In Geiniany .. .. .. .. .. 15.311 

Imlm^try; J’amphlcts on tin' .. 7 k 

Imlnstry ; Rcfr idoi ica lor tln'i . P.aiicoek .. .'t65A 

imln.Htry of t idttd Kingdom .. .. 3l3ic 

-l(>ad all<»y. (P) Kalkeiil.ctg .. 2'.>2A, :174 a, MOlU 

•iu.'(iig.'(iie:'t( alloy. (19 Cold^M'llmld^, A.-G. HOU.t 

Mannfadiirc of . (ID Crockt'i’ 327A 

Maunfattnre of line in mnlfle furnaces. {!') 

/avellaMg 91 (Ia 

market in I'.H-H 153U 

melting uppaiatais. (1*) Aramaki .. 727 a 

.Met.allnrgv of ( P) Annstrong 1».‘U 

Metallurgy (d dry processes for c.xt ract i.,n of . 

Fi icdi iclis . . . . • • 2.59 a 

yfethcKi of melting - . ( P) J, is, saner nnd Co,, and 

Venat(»r . . . . • • • • • • • • 

mines: Develoianent of Polisli 29311 

ore; British - for Belgium 293R 

ore- Cnlteil Kingdom output and Imports of . .. 3lH 

ores; Method of Dealing . (P; Jones .. 292 a 

ores ; Boasting ami magnetic separation of Wisconsin 

. Geutinan 638 a 


ore.s ; Smelting of . Moiilden 

in oysters, iilltner and Wlclunann 

plant of the LlektromeLillurglscho Werkc, Jlorreu. 
Allmand and Williams 

Presence of — — in foodstntfs 

Process of recovering . (P) Lalst, and Anaconda 

Copper Mining Co. 

Production of rolled in Enittxl States 

Bapid electrolytic determination of in rubber 

comiK>und 0 . Donaldson 

Recovery of from zinc cables or electrical con- 
ductors. (P) Cohen 

Reflnlrig of . (P) Frlcker 

residues ; Sintering . Htock . , . • v 

retort furnaces, (P) Jones, and Metallurgical C5o. of 

America • i, •’ 

-retort residues; Treatment of . (P) Bpitzer 


and ConoTer . . 
retorts; Cbargtog machine for 


(?) Edgar Zinc Co> 


177B 

595a 

303& 

41611 

19a 

64E 

547a 

91U 
148 A* 
638a 

791 

8271 

1081 * 
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21nc — eont, page 

retorti ; OUzm on . MOhlhAcnwr 42 a 

retorts ; Influence of preesure on i>«nneabiUty of ! 

. MtthlhaenBcr 725 a ! 

Beverberatory fumuoo for iiho in recovery of 

from (IruSM. (P) Wilkes and Harris .. .. 327 a | 

Boasting and chlorinating cinder, ores, and metal- 
lurgical produftH containing copper and . 

(P) Buddous .. .. .. ^ j 

ameltlng; K/fect of sodium chloride on blue-iwwder ' 

formation in . Dean . . . . 584 a ! 

as a structural material . . '{ 091 . 

and subsidiary Industries In Australia ! ‘ ' 25 r 

sulphide ores or concentrates ; Itoasting complex ^ 

particularly in conjunction uitii mamifacture of 
sulphuric acid. fP) Jlarbord .. . :{72 a ! 

sulphide ores; Desujphurlsatlon of . (p) itlgg 8d7A 

I rc&tn)ent of zlnr-lH^aring orca f()r recovery of - — by 
eloctro-deposltlon. (P) Electrolytic Zinc <'o. of 
Australasia Proprietary .. .. .. 727 » 

rreatmont of sine solutions preparatory to recovery of 

by electro-doposltlon. (P) Kloctrolytlc Zinc 

Mj. of Australasia 1‘roprletary . . . h27a 8‘^7a i 

vjnHiur riist-prooflng. (P) Dapont6 and Neuman .. ’327 a : 

.Sec alto Spelter. i 

Zinc nrscnlte ; Manufacture of . (p) Vrccl.aud 303 1 i 

chloride; Dissolving and several suggested 

solvents. Peacock and I’cacock .. .. 11 A 

^lorlde ; Manufacture of . (p) atorey, ami ilurgess 

l^aboratorles 

-load pigments ; Maiiufufture of , (P) Slngiujisler 

and others . . , . ^ 590 a* 

jnorcury cyanide; Analysis of and of gauze 

preparoil thoreuith. limvoy and Mackley ., 102 r 

oxide ; Extraction of gallium and germanium from 

. Fogg and James 539 a 

oxide fume ; Treatment of . (P) Gibbs and others 070 a j 

.oxide furnaces or kilns. (?) Aflrza 322 x | 


OF CHEMICAL INDUSTRY . 


2Uko — cent. 

oxide ; Lead in pharmaceutical . Collins and 

Clarke 

oxide; Manufacture of pigment — — •.**(?) Wemple, 
and American Zinc, Lead, and Smelting Co 
salts as antagonistic agents to alkali salts in soils. 
Llpman and Gerlcke . . 

sulphide ; Manufacture of anhydrous . (P) 

Comment 

sulphide pigment; Manufacture of mLxed barium 

sulphate and , (P) Desachy .. 

tribromophenolate : Antlseptk^, disinfectants, and 

the like containing . (P) Abrahamsen 

Zlogoroiic; Comparative pungency of aromatic ketones 

related to . Pearson . . 

Zirconla ; Abrasive com j)oslt ion containing alumina ami 
• (B) Norton Co., aud others . . 

Manufacture of a new cotn[K>und of zirconium and 

its application In production of pure . (P) 

Kosonhaiu and others 

Scandium from Brazilian . James . . ! ! ! ! 

and Its utilisatlun as u refractory, opaclflcr, and abrasive. 

Granger 

Zirconium alloys ; Analysis of . Travers 

Detennlnatlon of . Mcolardot aud Beglado !! 

Determination of in steel. Johnson 

ore ; Analysis of Brazilian . Powell aud SchoeUer 

ores ; Analysis of . Travers 

ores- Process of purifying . (p) Loveman, aiid 

National Carbon Co 

Zirconium basic sulphate; Mamifacture of . (P) 

Pugh, and Pennsylvania Salt Manufacturing Co. . . 

oxide ; Partial puriUcatlon of . Phillips . . 

oxychloride, basic; Manufacture of . (P) Kosen* 

hain and others 

phosphate; Precipitation of . Steiger 

sulpliHte, basic; Manufacture of . (P) Kosenliain 

and others 


FAOB 

233a 

830a 

2&7a 

630a 

yi5A 

53a 

054a 


578a* 

llA 

141a 

121a 

202a 

537a 

414R 

421a 

423 4 

810a 

A 

578a* 

02a 

578a* 
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LIST OF NEW BOOKS RECEIVED. 

List of New Books and other Publications Received. 

{\otc. W'hrrc n nvinc of the ht)ok is puhlisJutt, Ou non, hr) of the is 


mtirkai Inj 


Agriculturo ; Intcrtuil ioiuil movt'im itt in an<l 

c'homical pKniiMs usdul to . lyis .. .. 

Alcohol ; iU production, proi>«*rtics. cJn ini.-l r\ . and In- 

dUMliial iipplicnt ions. Sjnimonds .. .. 44 Gr 

Alaaco-Lorrainc ; l.os mines cn l/induHtri(' do la 

potH‘<'io (Ic l i Haute- Alsace. Itindci .. .. 218 k* 

Ji'Aluminiinu dans I'iiulustrle. Kscard .. .. 75R* 

Aluminium; .Manufacture of — . J*atfl.s(m .. IIUk. 

Amerlott at school and at work. <;ra\ .. IMiii 

AnalyBls ; Volumetric ilampshire .. .. yn2K 

Analytical chemistry; Treatise on applied . Vid. 11. 

Vlllavor«hia (translated by i‘upe) l.^u* 

Antimony in 1918, Ferguson . . . . . , . . HUVii 

Asphalts and alllcHl sutistaneos. Aluaham .. ,. 4(M'»R. 40511* 

Asphalts, related bitumens, and bitnminoiiH roeks in 1917. 

Northrop . . . . . , . . . . . . 70 r 

Hecfc seed ; Sugar - Palmer . . . . . . . . 36K 

llla( k sand dejMjsits of Southern Oregtm and Northern Calf 

forniu ; Notes on the . Ilonior .. 302 r 

Bleaching and tlnishing of cotton; Prineiples of -- 

Trotman and thorp .. .. ., ir>iR. 237K* 

Boiler feed water, .laekson . . . . ;j22R 

Boiler oliemistry and feed water anpplU^s. Paul ,. 174R. 257 k* 

Boiler water treatment ,, .. .. .. .. 322R 

Bra-'s ; Melting in a rocking electric fninacc, (lillelt 

and IMioads . . . . . . . . . , , . 70 r 

Bread; Conditions that govern Htalencs,s In . WliyinjK'r ::02ii 
Building and ornamental stones of Canada ; Heiwnt on - 

\'ol. V. British Coluuiliia. Parks .. .. 70 r 

Building So( iety ; Industrial eoun< il for the — . .. 44t5R 

Bullet m of Hic Impoiial Institute : Vol. .Wi. No. .1 .. Ttdi 

Vol. NVi. No. 4 .. 15411 

BulIeMu of the. Bnbbcr Crowo-rs' Association. Vol. I. No. 1 :502u 

Ciidmium In 19bs. .Siebenthal .. .. .. 2lsu 

Canada; Annual P'port on (lu! mineral pio<luctjon of - 

during 1017 .. .. .. .. 302 r 

Cana la; Miner;»l springs of , Pait II. I'.hvoithy T. TOli 

Canada year book, 19 IH 4U0R 

Canadian ^fining Inslitaite; rrairsactions of the . 

Vol. AN 1. 1918 10 III 

Carbohydrates and glncosldes ; 'I'he simple - - . Armstrong 

:M2k. 425R* 

Catalogue of T-ewis's inedieal and selentifle eireulating 

library . . . . . . . . . . 174R 

Catalogue of rare iKKiks on exact ami iipi»lied sdem e . . 40«R 

Catalysis In industrial cliemistry. Heuder.son K’.tt, llfiR* 

Catalysis in theory and practice. Bideal and 'I’liylor 3H<)R, 440 k* 

Cement in 1917. Burchard llOii 

Cement inanufaeture ; Hock riuarrylng for . Jtowles 70 h 

Chemistry from the Indu.strial standiM)int. 'I'lioriie 4<mri 

Chemistry; OpiKjrtunities in . ilendriik 25 Kr 

Clioiuistry ; Outlines of theoretical . Cetinan 21 Hr 

Chemistry ; The profession of — — . Pliclier . . . . 42flu 

Chemists' year-book. 19JH-19. Atack and Wliinyates 218 r, 320r* 
ChImicR generalo ed applleata nH’indnstrlu ; 1’rattat/) dl 

. Vol. I. Chimica inorgauica. Parte M;<x>nda. 

Mollnari TOR 

Coal in 1917. Part Production. I/esher .. 400 r 

Coal and coke; Prices of , 1913 IH. [.esher .. 40fla 

Coni ; Notes of ten Inirtxluctory iecturcs on organic chemis- 
try, with special reference to . . . . . 302R 

(loal-tar chemical Industry; Progress of the - during 

the war . . . . . . . . . . . . 70 k 

Cobalt, molybdenum, nickel, titanium, tungsten, radium. 

uranium, and vanaillum in 1910, Hess .. .. 154 r 

Coke and by-products In 1910 and 1017 400 r 

Coking practice ; Modern . nirlstophcr and Byrom 50 r* 

(lolloid chemistry and its general and industrial applications ; 

Eeport on 174R. 217 r* 

Colloid chemistry ; Introduction to theoretical and applied 

. Ostwald (translated by Flsiihcr) . . 386 r, 485r* 

Colloids ; Chemistry of — Zsigmondy (translated and 

enlarged by Spear) 386R, 4S5 r* 

Colloids ; Introduction to the physics and chemistry of . 

Hatschek llfiR 

Colouring matters ; Natural organic . Perkin and 

Everest 1 »k. 


(It) (istcrisk.) 


PAOB 

Ct>m»>iiU's and tindf nrg.inls:il inn.-^. Hilton 400U * 

Comlnmliiui ami fuel an:il>!,is .. 322R * 

I Coiu'ndc mixtures; im.sigti of Abrams .. 174 r » 

t\>sl.s ami ellleieiKMes ; Brports 1. and II. on - for H.M. 

factories e«iiit mllod by Factory Branch, Depart - 
incut of K\pli*slve.s Mtipply . . , . . , , . 7fla 

DicHoiiary ; Cmden.sed < liemic.il .. 400K 

Drugs of the (Dvalior Slate; Pndiminary note on tie' re 
searcli work nmleitaken (or tJie development ol 
Cajjar and ICn^im er . . . , , . OtlR 

Dyeing with coal far tlN eat nlfs. NVhiilaker .. .H5u*, Pdii* 

Dyos ami other coal far <hemicals. Ib'port of F.S. 'I’arilT 

Caimmlsslon , . . , , . 7 (;k 

Dyes and InfciuKMlliites ; Coaltar . Barnett.. 9rtn, 23 Kr* 
Dyosf uIf.H ; Htafisties of s>nllieii<r iinintited into the 

United Kingdom during 1913 ,. ,. .. 70 r 

]ylU('atlon ; yccondary and university • Kenyon .. 132R 

Eleetrlo statioii.s ; Ueonoinie oiH'ratlon of steam lnrl>o- 

llirshfeld and Karr ., ,, 7»iR 

F.leet rolysls : Applieatioim of in chemical Intin.siry. 

Hale 95 R* 

Knzyim- mtlon; Nature .d - , BnyllsK .. BKlR, 4dr)R* 

Explosives. Barinlt .. .. ,. 278K, 3tHR* 

Farbcncliemle ; (Irumllcgeude D[)crnt ioncn dcr 

Fieiz 342 k. 18<Ui* 

Fires; Exlinguisblng .md i>rcvonting oil niut gas - 

Bowie 30211 

Fiax ; Notes on |ssm«| by the British Flax iiml Ibunp 

tirowers’ So<|.-ly. I.fd. 7(la 

Flotation; Colloids ami Moses .. .. .. 7tiH 

Fluorspar ami <ivolite in 1917, But<l(ard .. .. 73H 

Food Iiivestlgution Ik.ard ; Bo|M)rt of for 1918 .. 218li 

Food re«pdrmneufs of man ; KeiHirt on the . . . 237it* 

Foo<ls ; Bacbutology and mycology of . Farmer . . 4(MiR 

Ffan.-aise; Etmle dc roiganisatlon de la production 

apies la unerre. Carlio/, .. .. .. .. 302R 

France; IborganEat ion de I’lndiisf ric ehimbiuo eu . 

(trandiuoimin atui (Irandinoiigln .. 44011 

Fuel luiqnettlng In 19 Im. l,<'Heh(;r .. .. .. 21HR 

Fullers' earth lit 1918. Middleton 400 k 

Has and fuel analvsl.s for engineers. Dill .. .. .. 258 k 

Cases; Indiisliial . tJretjnwood .. .. .. 4K0 k 

Hems and itreehms stone.s In 1018. Sehaller .. 302 r 

(hdd and silver in 1017. Met^iskiy and Dunlop .. .. 218 r 

Dohl. silver. eo[)|MT, and lead in Alaska In 1917. Martin .. 70H 

(}o|<l, silver, copper, and b ad in 8ouf li Dakota and Wytnning 

ill 1917. Heiule/hon IIOR 

Hold, silver. eop|KT. leatl, and zinc In Arizona in 1917. 

Heike.s 174R 

HtthI, silver. oopiaT, lead, and zinc, in (California and Oregon 

III 1917. Yale llOR 

Hold, allver. e^^itper, load, and zinc in Montana in 1917. 

Helkes 110 k 

Hold, silver, copper, lead, and zinc In Nevada in 1917, 

Helkes .. » 110 b 

Hold, silver. e,op(>er, lead, and zinc In Utah In 1917. Helkes 116 r 

Hraplilte in 1918. Ferguson 460E 

Heating ; (Central station Wldto . . . . . . 302 k 

Heating systems ; S.ivlng steam lu Industrial . . . 322R 

Hot air furnace ; How liiijtrove the . Baker . , 70R 

Hydrogen; Chemistry and manufacture of . Tccd 

258k. 341b* 

Hydrogenation ami redir« tltjn ; Catalytle -- Maxted 

30R. IKJR* 

India; Indlgenotis drugs of . flbosh .. 70R. 96R* 

Indfa ; Selicmo of industrial fellowshlits for . GaJJar. . 90R 

Industrial hamlborrk. Indian Munitions Board .. .. 258R 

Internal combustion engines ; Principles of electric spark 

ignition In , Morgan . . . . . . 362 r 

Ions, electrons, and Ionising radiations. Crowther . . 466R 

Iron bacteria. Ellis 426 r, 480r* 

Iron ore. pig Iron, and steelln 1917. Burchard .. .. 218R 

.Tournal of the Eoyal Agricultural Society of England. 

Vol. 79 362 b 

Ijifrour saving at limestone quarrlc.s, Bowles . . . . 4 06 e 

Jvcad ; Intkovailons in the metallurgy of . Lyon and 

Ralston 
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Lead and *lnc ore*; Mining and milling of In the 

Mlfwourl-Kansaa-Oklohoma zinc dJatrict. Wright 302R 

Leather chemJHtry ; Practical . Ifarvey . . 44dR 

Lignitea ; Oombuatloo expcrliiicuta with North Dakota . 

Krclalngor and othcra .li’iR 

MagucHite In 191H. Yale an<l Stone.. .. .. 40flR 

^fagneHlum In 1917. Stone 7<iR 

Manganeae orca. Uirtia . . . . . . 44tiR 

Metallurgy; Introductory lecture to the claHseR in - — in 

the Koyal Technical CVdlcge, (ila.Mg()w. Desch . . 70R 

Met^ilH : Sccoridary In 1917. Dunlop.. .. .. llfiR 

MikroHkoplachen Unterftuchung krystalllHierter Korper : 
Ai»narate und Arheltaracthoden zur - — — . J^cIhh 

and Mchneiderhdhn 258 r 

Mineral oil ; Trcatlno on IhitiMh — — . Oreeno and othcra 3(52ii 

Minerals ; Economic limits to domestic IndciMmdence in . 

Smith 7rtR 

Minerals ; International control of . Leith . . . . 7 (;r 

Mining districts of Idaho ; Preliminary rej>ort on the . 

Valley and others . . . , . . . . ;122R 

Natural-gas gasoline in 1917. Northrop .. .. .. 1.54 r 

Niitural-gas and natural-gas gagolino In 1917. Northrop .. 409 r 

Natural gas; Its pnxlm'tlon. servh'c, and conservation 

'VVyor 7 (>r 

“ .VIght-glasses ■* ; A study In the isulormam <• oi 

Martin . . . . . . . . . * 1 7 1 r 

Dhus; M6molro .sur le liaitcment tlicnniqiie ilcs - 

(luillet . . . . . . , . _ ^ .'{Oi!r 

Dims ; Jleclierches sur dillVients isiints <le ia tahrication dcs 

. (luillet ;{22 r 

Dil analysis; Short liand hook of - . Dil) .. .. 75 k* 

Oil and gJiH wells; Methods of shutting off water in 

Tough ;(02 r 

Oils; (ommerehil . \(‘g(tal)lc and animal. Lam ks .. ItSOK 
Oil.s, fats, and waxes ; I'eeludeal haiidlxiok of - . Vol. 11. 

Fryer ami W(‘stoM .. .. .‘mR, I7.‘:i;* 

Optics; Applied . Coniputat ion of optical systems. 

Steinii il and Voit (translated hy Freneh) l9dK, (iolR* 
Organic ihemisiiy. Vol. 1. (dicmisfry of the aliphatic 
.series. Von IMchter (transl.itcd hy .Spiclmami). 

.V . . 21 Sr, ;;21|(* 

Organic chemistry lor advanced stmli'nls. (.'ohen .. 

Organic chemistry: Kecenf advances in - Stewart 

IdK. 95 H* 

Organic compounds ; Prt'paration of . Itanictt, i.sr.K 

Osmotic j)rcs.siir(‘. Findlay .. .. .. 9 C.r. 2.5 sr* 

Peat in 1917. Oslani . . . . ’ 

Petroleum relluing. t’amphcll l:i2u* 

Pliarmaceutical and medical chemistry. Sa<illcr. t'ohicnt/ 

and Jlostmaiiu .. .. ' .. , 7,;^ 

Phosphate rock in 1018, Stone .. .. dUUfi 

Pliotochlinie ; litudcs de - . TIenrI .. .. 

Pliysieal cliciuistry; l.iatuie demonstrations in - 

Van Kloostcr .. .. .. .. .. / ;5t2R 

Physical cliemisfry : System (d' . Vols. I amll 1 :!(iR 

Vol. Ill ■ ;■ 

Vols. 1.. 11.. and 111 I7j,.* 

Ph\'sica! and Inorganic chemistry ; Kcnant adMiiii cs jn 

^♦t>wart 7n;., 

Pota.sh in 1917. Dale and Hicks j.yiH 

Potato; Cultivation, comfiosil ion. and Ci.sease of (he . I.yjn 

Precious stones; Production of for tlie \ear 1917. 

Kunz . . . . . . . . ‘ 

Proteins; Physiial chemistry of the . Itoherlson l;t2R. liic.R* 

Proteolytie enzymes. Uioclicmlcal < atalvsts in mv ,ind ' 

Industry, Efl'ront (translated hv Prescott and 

Vouahlc) .. limR. 

Quicksilver In 1910. McCaskey jkir 

Quicksilver In 1017. llaiisome .. .. .. 1741: 


Qulckullver ; Fume and other loRRes in oondeuaing from 

furnace gases. Duschak and Schuette 

Pare earths ; Metals of the . Spencer . . 25 Sr. 

Jlarer elements ; Analysis of minerals and ores of the 

Schoellor and Powell SdSR, 

Pefraetive indices; Tables of . Aol. I. Essential 

oils. Kanthack and Holdsnilth 

Kefiigcratlon ; IJterature of 

1 Hock.s ; Cliemlcal analysis of . Wasliington . . ! . 

I Halt, bromine, and calcium chloride in 1918. Stone. . 

, Sand and gravel in 1917. Stone ’ 

Sand-lime hrick In 1918. Middleton 
Sanil-s for furnace and foundry purjK)sej, ; Memoir on 
; Jlritish n\sourccM of refractory , part J 

; Eoswcll 

I Sewage dl8{K>sal. Klnnleutt and others 
I Slate In 1918. Loughlln and Coons . . 

So<liiim salts in 1917. Wells ^ 

j Sodium and .sodium comjKmnds In 1918. Wells 
I Soils of Southern New .Jerhey and their u.s(h. Jionstcel 
j Spinning and twisting of long vegetahle tlhrcs (ilax hemp 
j jute. tow. and ramie). Carter . . lo-lK, 

Starch and eellulo.se ; ^forlern chemistry und ehemieul In- 

; diistry of (with refereneo to India), Cliaud- 

' hurl 

Sfatislh al w«uk of tlie Fmtories Hraneh of the Department 
of Ivxploshes Supply, Ministry (*f Munitions; 
1<ejK)rt on - 

j Steam; Clieap , Vol. II. ^ 

j Steam power plants; Saving eo.ij in - . 

j Steivochemistry. Stewart -tUOK, 

! Stone in 191(5. Loughlin . ^ 

Stone In 1917, I.oiighlin and Coons 

j Sugar factories; Calculations used iu . Morse 218 r, 

Siigai imlustry ; .Methods for cvamiiiaflon (jf jirodiictg 
occiining in the Java cam' — . (Dutch), 

'rcrvooreii and I’riuscn ticcriigs 
Suisse ; Jfapport, sur le commerce (d I'jiulust i ic de la - 

eii 1917 

Siirf.'oe tension and surface energy and their intluence (ui 
<hcmi<-al plutmincna. Willows and Jlatsclick 
'rallies; Chemical c.ilcidation - . Wells 

lar; Co.il .and some of its piodm f s, Warnes . . 

Tin in 191 s. Knopf 
Tin ores. I )avie.s 

'IT.ide coridilion.s in Uiitisii Ikist Africa. Fganda. and 

Zan/.ihar; licjiort on . Slcith 

1 nilcd States liunaan ol Mines; Figldh annual repoit h\' 
.tlie Director of tli(' -. 1917-18.. 

1 iiited St.itt's; Chi'mieal and allied products tiscd in Die 
- -. Pickieli 

I nited Stati's; IJnrgy n'soniees 01 the - ; a |i(«i,i j,,]- 

lecoM.stniction. (Jill ert and I’ogne 

I niti'd Slates; Mineral j»rodiiel iue of the in j9i(;, 

•MeC'askey and (. l.ii k . . 

i nitod States Nafion.iJ Mnseuiu ; .Vnnnal leport of - 
lor 191S 

VaniFhe- ; M.imif act me of - . and kindled industries. 

\ ol. I . .M( iiifosli . . . . . , , , 2.';8 r 

Wasser.s ; Die Hygiene <le.H • — . («iiifnel'.. 

W. Iters; Mineral- in 19l7. Ellis 

Weiglits, measures, temperatures, and dates; Twa-he eo))- 
version tallies for international values of J5rilisli. 

rnefrie, and Kussian , Slack and Dorey 

Wood; Seasoning of . Wagner 

Zinc; ISihliograidiy on the roasting, leaeldng, smelting, 

ami <dc< trometalliirgy of , Wheider , 

Zinc industry; 'J he . .smith 
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114,:i99 

' 108 a 

119,223 

867 a 

120.<191 

114,310 

' 867a 

119,224 

729a 

120,717 

114,421 

; 171a 

119,228 
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302A 

310,841 ! 

522A 

811.802 

643a ' 

\ 312,628 

848a 

1 313,650 

925a 

306.861 

168a 

308,695 

12Ba 

309,716 ‘ 

400a 

310.846 ; 

374a 

811.812 

886a 

' 812.6»() 

004A 

1 313,657 

908a 

806.919 

3a ' 

808!727 

165a 

309.717 1 

212A 

310,850 ! 

404a 

311,828 

700a 

1 312.639 

862a 

313.678 

854a 

306.953 

26a ! 

808,768 

189a 

309.722 1 

380a : 

310,866 ; 

376A 

311,889 

860A 

; 812,642 

870a 

813.754 

887a 

806.086 

136a I 

808i754 

24a 

309.733 1 

393a i: 

310,876 ; 

417a 

811.863 

037a 

! 312.643 

740a 

|l 313.764 

027a 

306.324 

875a I 

808,765 

2?7a ' 

809.758 I 

292A 

310.880 i 

398a 

311,883 

791 A 

812.649 

7.36a 

^ 313,788 

887a 

306,416 

946a ! 

3081768 1 

1671 ii 

309.790 j 

3I6A 

310.890 ! 

409a 

311,892 

856a 

1 812.667 

878a 

813,803 

065a 

306.426 

951a I 

308i783 i 

34a 

309,808 i 

278a ' 

810.893 ! 

866a 

311.895 

961a 

1, 312,606 

811 A 

313,821 

8S4A 

806,427 

010a I 

308i785 

37a h 

309:809 

307a 

810.926 ; 

; 404A 

311.900 

076a 


890 A 

313.916 

880a 

806,492 

892a 

3081787 i 

‘ 877a 

309,832 

377a j 

310.971 1 

1 424a 

811.916 

01 OA 

! .312.674 

898a 

813,970 

065a 

306.623 

158a 

BOSisSO 

! S7a 

309.843 

304a ; 

810.982 

; 489a 

311.933 

760A 

|! ,312.685 

819a 

813,995 

055a 

306.689 

77a 

3081850 

164A 

309.850 

279a i| 

, 310.996 

491A 

311.958 

082a 

! 812.703 

912a 

314,014 

887a 

806,570 

180a 

3081874 

366a ' 

309,859 

373a 

1 311.020 

604a 

311,959 

68UA 

812.729 

801a 

814,043 

885a 

306.600 

77a 

808*884 

1 77a 

309,911 

379A 

1 311.051 

440A 

311.960 

76Ba 

j! 812,736 

81 1 A 



306.601 

386a 

3081909 

284a 1: 

809,933 

303A ! 

1 311.068 

1 

j 460a 

811,983 

9S7a 

; 812,744 

876a 
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List of Journals Abstracted, with Abbreviations Used, 
and Addresses of Publishers and Prices. 


Journal. 


Abbreviation. 


Address Publisher and Price.* 


Agricultural Bulletin of the 
Federated Malay States 
Agricultural Journal of India 
Agricultural Uulger 

Agricultural Research Insti- 
tute, Pusa, Report and 
Bulletins 

Allgenieine Zeitachrift for 
Bierbraucrei iind Malz- 
fabrikation 

American Journal of Phar- 
macy. 

American Journal of Science 
Analcs do la Sooiedad Es])a- 
hola do Fisca y Quimica 
Analcs de la Sociedad Qui- 
mica Argentina 
Analyst 

Annalen der Chemie . . 

Annales do Chimie . . 

Annales de ChimieAnnlytique | 
Annales des Falsifications.. ' 
Annali di Chimica Apjdicata 
Annali della R. Staziono ' 
Chimico Agraria Sperimen- 
tale di Roma 

Axmtheker-Zeitung . . I 

Arohiv dcr Phai niazio . , ! 

Atti della Rcalo Accademia 
dei Lincci, Roma 
Australasian Pharmaceutical 
Notes and News 
Berichte dcr Deutschen 
Chomischen Gesellschaft 
Berichte der Ueutschon 
Pharmazeutischen (jiescll- 
schaft. 

Berichte dos Ohara Instituta 
ftlr landwirtschafllicho 
Forechungt^n 


Agrio, Bull. F.M.S. . . I Dopt. of Agriculture, Kuala Lumpur, F.M.S. Is. 3d. 

Agrio. J. India . . J W. Thacker and Co., 2, Creed Lane, London. 3s. 

Agric. Ltidgcr . . , . I Reporter on Economic Products to the Government of India. 

I Calcutta. 

Rep. (Bull.) Agric. Res. j Supt. Govt. Printing, Calcutta. Price varie.s. 

Inst., Pusa. ! 

Allgeni. Z. Bierbrau. ^ Michaelerstrasse 2.5, Vienna > VIII /I. Krone 12 per annum. 


Amor. J. Pharin. 

Amer. .T. 8ci. . . 

Anal. 8oc. KHjian. Fis. 
Quim. 

Anal. Soc. Quim. Ar- 
gentina 
Analyst 


Annalen 

Ann. (^hiin. 

Atm. Chim. Analyt. 
Ann. Falsif. 

Annali Chim. Appl. 
Ann. R. Staz. (.him 
Agrar. Sperim. Roma 

Apoth-Zeit 
Arch. Pharm. . . 


Atti R. Accad. doi 
Lincci, Roma 
Austr. Pharm. Notes 
and N(‘wa 

Ihr 

Rf r. dents, Pharm, Ges. 


Biedormanivs Zentralblatt 
ftir Agrikultur Chemie 

Biochemical Journal 

Biochemisohe Zeitachrift 

Blast-Furnaoo and Steel 
Plant 

Board of Trade Journal . . 

Bollctino Chimico Farma- 
coutico 

Browers* Journal 

British and Colonial I*har- | 
macist. I 

Bulletin de 1’ Association 


! 


Chimiquo de Sucre et de i 

Distillerie , | 

Bulletin of Agricultural j Bull. Agric, Intcll. 

InteUigonco and of Plant * 

Diseases ^ { 


145, North Tenth Street, Philadelphia, Pa., U.*S.A. 30 cents. 

New Haven, Conn., U.S.A. 50 cents. 

Calle do Nenez de Balboa, niim. 21, Madrid. 15 pesetas per 
annum. 

1790, Lavalle, Buenos Aiios. 00 o. 

Simpkin, Marshall, Hamilton, Kent, and Co., Ltd., 2, 4, 0, S, 
Orange Street, London, S.W. 3s. 

C. F. Winter’ sche Verlagshandliing, I^eipzig, Germany. M. 32 
per annum. 

Imprimerie Gauthier- Villars ct Cio., Quai de.s Grands- 
Aiigu8tin8,55, Paris. 28 fr. per annum 

M. (Vinf)n, 20, Boulevard Richard- Lenoir, Paris, 1 fr. 50. 

50, Rue Madame, Paris, Ge. 3 fr. 


Via Panisperna N, 896, Rome. Lire 34 per annum 
R. Staziono Chimioo-Agraria Sperimcntalc di Roma, 


Ber. Ohara Inst, landw. 
Forsch, 

Biedermann’s Zentr. . . 

Biochem. J. 

Biochom. Zeits. 

Blast - Furnace and 
Steel Plant 

Bd. of Trade J 

Boll. Chim. Farm. 

Brewers’ J. . . . . I 

Brit, and Col. Pharm. | 

Bull. Assoc. Chim. Suer. 


Rome. 


I.»ovet7,owstrasse IGh, Berlin, N.W. 87. 25 Pf. 

Selbstvorlag dos Oeutsohen Apotheker- Vereins, Berlin, 
Germany. M. 12 per annum. 

Tipogralia della H. Accademia dei Lincci, Rome. Lire 10 per 
annum. 

Elliott Bro.s., Ltd., O’Connell St., Sycbioy, N.S.W. 3d, 

R. Friedlander und Sohn, Karlstrasse 11, Berlin, N.W. 6, 
Germany. M. 45 (7.50 dollars) per annum. 

Verlag von Gebr. Bomtrjger, Berlin, W. 35, Sehonoborger 
Cfer 12a, G(‘rmany. M. 20 per annum. 

Verlag der Ohara Schionokai Kuraschiki Provinz Okayama. 

1 yon. 31,01 

O. Liuner, Konigstrasse 2Gb, J.K'ipzig, Germany. M. 30 per 
annum. 

Cambridge University Ih-oss, Fetter Lane, London, E.C. 10s. 6d, 

Verlag von ,1. Springer, ;^rlin, W. 9, Linkstrasso 23-24. 
M. 22 per volume. 

Thaw Building, 108, Smithfield St., Pittsburgh, U.S.A. 15 
cents. 

Messrs. Wyman and Sons, Fetter Lane, London, E.C. 6d. 

Via Cappucio, 19, Milan, Italy. GO cents. 

F. W. Lyon, Eastchoap Buildings, Eastchcap, London, 
E.C. 3. 3s. 

194-200, Bishopsgato, London, E.C. Is, 

156, Boulevard Magenta, Paris, 10c, France. 4 fr. 

International Institdto of Agrieulturo, Rome. 18 fr. per 
annum. 


* The price for single copies Is 
question in complete volumes. 


given where those are sold separately. lo other cases It is only possible to buy the Jcurnals in 
For many of the German and Austrian Journals special prices are cbai^ to foreign purebasors. 


OJ' POBUSHERg-PRlOES 


2U 


Journal. 


Bulletin of the Forest Experi- 
ment Station, Megnro, 
Tokyo 

Bulletin of the Kentucky 
Agricultural Experiment 
Station 

Bulletin of tlie School of 
Mines and Metallurgy, Uni 
versity of Missouri 
Bulletin do la Society Chi 
mique de Belgique 
Bulletin do la Sooi^te Chirn 
iaue de France 
Bulletin do la Sooi«^te Fran 
<pai8e de Photographic 
Bulletin do la Societo Indus 
trielle du Nord de la Franco 
Bulletin do la Sooiote In 
dustrielle de Mulliouse 
Bulletin do la Societe d’Eu 
couragement pour ITn- 
dustrio Nationale 
Canadian Chemical Journal 


Abbreviation. 

Bull. Forest Exp. Stat., 
Moguro 

I Bull. Kentucky Agrio. 
j Exp. Stat. 

I Bull. School Mines and 
Met., Univ. Missouri 

Bull. Soc. Chtm. Belg, 

Bull. Soo. (vhim. 

Bull. Soc. Franc. Phot. 

Bull. Soc. Ind. Nord.. 

Bull. Soc. Ind. Mul- 
liouso 

Bull. St)c. d’Encour . . 
(yauad. (/hem. J. 


TjC Caoutchouc et la (Jutta- (’aoutcliouo et (Sutta- 
Percha Torciha 

Chamber of (/ommorco i Ch. of (‘omm. J. 

Journal I 

Chemical and Metallurgical | (/’hem. and Met. Kng. 

Engineering I 

Chemical News , . . . ! Chem. N(“ws 


Ohomicrtl Trade Journal 
Chemiker-Zeitung 
Chemiseh Woekblad . . 
Cheinische Industrie . . 

Chomischo IJmscliau auf dem 
Crobieto der Fotte, Ode 
Wachso, und Ilarze 
Chemisehe Zeitachrift 
Chomisches Zentralblatt 

Chemist and Druggist 
(Jhiraio et Industrie . . 
Collegium 

(^Jommunicationa of the Ne 
thorlands Government In 
stitute for advising the 
Rubber Trade and Rubber 
Industry 

Comptes-l^nduB licbdoma- 
daircs des S*'n,nce3 do I’Aca- 
di^mie des Sciences 
Comptes-Rendus dos Tra- 
vaux de Laboratoiro do 
Carlsberg 

Deutsche Zuckcrindustric . . 

Elektroohemische Zeitschrift 
Engineering . . 


(’hcfti. Trade J. 
Chom.-Zoit 
Chem. VVeekbla<l 
(.’hem. ind. 

Clieni. Uinsehau 


Ciuun. Zoitsohr. 

Chem. Zentr. . . 

j (’h<^m. and Drug. 

I Chim. et Ind. . . 

! Collegium 

I Comm. Netlierland.s 
Govt. Inst, for ad- 
' vising Rubber Trade 


' (Jomptes rend. . . 

J (Jomptos-rend. Trav. 
I l.rfib. Carlsberg 

! Douta. Ziiokerind. 

Elektrochorn. Zeit.s. . . 
Engineering 


Engii 
JoumRl 
FS-rber-Zoitung 


I 


Eng. and Min. J. 


Ferrum 

Feuerungstechnik . . 

Gas Journal . . 

Gas World . . 

Qazs&ctta Chimica Italiana.. 

Gerber . . 


1 Fiirbor-Zeit 

i Ferrum . . 

Fouerungsteclm. 

I Gas J. . . 

1 Gas World . . 
Gazz. Chi in. Ital. 

Gerber.. 


Address of Pubushsr and Price. 

Biireau of Forestry, l>pt, of Agriculture and C/ommorce, 
Tokyo. 

University of Kentucky, Ivcxington, Ky., U.S.A. 

Director of Mining Ex|wriment Station, Rolla, Mo., U.S.A. 

M, J. Wauter.H, Palais du Midi ((Jalorio du Travail 7), Brussels. 

Ma.s.son et ('ie., 120, Boulevard Saint Germain, Parks, Oe. 35 fr. 
per animni. 

.51, Rue de (Jliohy, Paris, Of. 1 fr. 60. 

Rue do I’llopita! Militaiio 110, Lille, Franoo. 

Borgor-i.,evTauIt et ('ie.. .5, Rue des Beaux -Arts, Paris. 60 fr. 
per annum. 

Secretariat, Rue de Rennes 44, Paris, Franco. 36 fr. per 
annum. 

Biggar Pres.s, iJd., 640 641, Confederation Life Building 
Toronto. 20 ciuits. 

A. I). Cillardlils, !!), Rueihvs Vinaigriors, Paris, X. 30fr. per 
annum. 

Oxford ('Ourt, (Cannon Street, London, K.C, Is. 

M<!Oraw-IIill Co., 10th Avenue at 3({th Street, New Vork. 
20 cents. 

E. J. Davev. 16, Newcastle Street, Farringdon Street, Ivondoti. 
E.U. 4d. 

Davis Ibos,, Damvs Inn House, 266, Strand, Loudon. W.C. Od. 

Dr. W. Roth, Col hen, Anhalt, (Jermany. M. 12 per quarter. 

1). B. ( • 1 * 111011 , O.Z. Voorhurgwal 115, Amsterdam. 0.25 fr. 

VVeidmaiin’seho Buohhandlung, Zimmerstrasse, 04, Berlin, 
S.W., Germany. \L 20 per annum. 

Verlag der Chemisehon Cmschau, Friedrichstrasso 4, 
Stuttgart. M. 2, 

E. Buntrock, Berlin, S.W. 6H. 

R. Friedltiider und Sohn, Karlstrasse II, Beilin, N.VV. 0, 
Germany. .M. 40 |M>r vol. 

42, (’aimon Street, l.ondou, E.C. 9d. 

49, Rue des .Mathurins, Paris, 6 fr. 

K, Sohorlcrnmer, Sebastian •Munstor-Strasso 28, Worms am 
Rhein, (iermany, 2s. 


Inmrimerio (Jauthier-Villars,Quai des Grands Augustins 56, 
Paris. 90 fr. per annum. 

H. Hagerup, Copenhagen Price varies. 


Verlag der Gesell.schaft, Dio Dents. Zuckorindustrie, Berlin. 
M, 24 per annum. 

Viet u. Co., .Marionstrasso 18, I.Kdpzig. M. 1.60. 

C. R. Johnson, 36 and 36, Betiford Street, Strand, London, 
W.U 9d. 

McGraw-Hill Publishing Co., lOth Avenue at 36th Street, New 
York City. 20 cents. 

Julius Springer, Linksirasse 23-24, Berlin, W. Germany. 
M. 4.(50 per quarter. 

W. Knapp, Mlihlweg 19, Halle on Scale, Germany. M. 22 per 
annum. 

0. Spamcr, Taubeh(*nweg 26, Ixdpzig-R., Germany. M. 6,20 
per annum. 

W. King. 11, Bolt Court, Fleet Street, London, E.C. 8d. 

8, Bouverie Street, E.C. 4, 8d. 

La Dirozione della “ Gazzotta Chimica,” Via Patuaperna. 
89, Rome, lire 4. 

1 VT/« Gumpondorferstrasae 89, Wien, Austria. Kr. 17.60 par 
annum. Oi 
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Journal. 


GeMmmte Abhandlungen zm 
Kenntnis der Koble 
Gummi-Zoitung 

Helvetica Ciiimica Acta 
Imporial Institute Bulletin.. 
Inoia-Kubber Journal 
International Sugar Journal 
Internationale Zoitschrift fUr 
Metallographie 
Journal of Agricultural Re- 
search 

Journal of Agricultural 
Science 

Journal of the American 
Ceramio Society 
Journal of the American 
Chemical Society 
Journal of the American In- 
stitute of Metals 
Journal of the American 
Leather Chemists’ Associa- 
tion 

Journal of the Association of 
Official Agricultural Chem- 
ists 

Journal of Biological Chemis- 
try 

Journal of the Board of Agri- 
culture 

Journal of the Chemical 
Society of London, Trans- 
actions 

Journal of the Chemical, 
Metallurgical, and Mining 
Society of South Africa 
Journal do Chimie Physique 


Journal of the College of 
Agriculture, Tokyo Im- 
perial University, Jax>an 
Journal of the College of 
Engineering, University of 
Tokyo 

Journal of the ('ollcge of 
Science, Imperial Univer- 
sity of Tokyo 

Journal of the Franklin In- 
stitute 

Journal fiir Gasbeleuchtung 
und Wasserversorgung 
joumid of Industrial and 
Engineering Chemistry 
Journal of the Institute of 
Brewing 

Journal of the Institution of 
Mechanical Engineers 
Journal of the Institution of 
Petroleum Technologists 
Journal fUr Landwirtschaft 

Journal of Physical Chemistry 
Journal de Pharmacie et do 
Chimie 

Journal fiir praktisoho 
Chemio 

Journal and Prooeedingt of the 
Boyal Society of New South 

Wales 

Journal of the Royal Society 
of Arts 

Journal of the Russian Phy- 
sical-ohemioal Society . 
Journal of the Sosihty of 
Dyers uid Colourists 


Abbreviation. Address of Pubusueb and Price. 


Ges, Aohandl. Kcnntn. i 
Kohle 

Gumini-Zcit. .. .. Geschiiftssttdlo der “ Gummi-Zeitung,” Krausenstrasso 35/36s 

Berlin, S.W. 19, Germany. M. 8 per quarter. 

Helv. Chim. Acta . . Georg ^ Co., 10, Freiestrasse, Basel. 25 ir. per annum. 

Bull. Imp. Inst. . . John Murray, Albemarle Street, London, W. 28. 6d. 

India-Rubber J. . . Moelarcn and Sons, 37 and 38, Shoo Lane, London, E.C. 4d. 

Int. Sugar J 2, St. Dunstan’s Hill, London, E.C. Is. 4d. 

Internat. Z. Metallog. Gebr. Bomtrivger, Schoneberger Ufer 12a, Berlin, < W.36, 
M. 40 per annum. 

J. Agrio. Res. .. U.S. Department of Agriculture, Washington, D.C., U.S.A, 

Price varies. 

J. Agric. Sci, .. .. University Press, Cambridge. 5 b. 

J. Amer. Ceram. Soc. 211, Church Street, Easton, Pa., U.S. A. 60 cents. 

J. Amer. Chom. Soc. C. L. Parsons, 1709, G. Street, N.W. Washington, D.C., 
U S.A. 60 cents. 

J. Amer. Inst. Metals 10, Depot Street, Concord, N.H., U.S. A. $3. 

J. Amer. Leather Chem. American Leather Chemists’ Assoc,, Ridgeway, Pa., U.S. A. 
Assoc. 50 cents. 

J.^ Assoc, Off. Agrio. Williams and Wilkins Co., Baltimore, U.S.A., and Cambridge 
Ch©in. University Press, Fetter Lane, London, E.C. $6 per 

annum. 

I J. Biol. Chem. .. Rockefeller Inst, for Medical Research, Mount Royal and 
Guildford Avenues, Baltimore, Md., U.S.A. $3.26 per vol. 

J. Bd. Agric. .. Board of Agriculture and Fisheries, 3, St. James’s Square, 

London, S.W. 4d. 

Chem. Soc. Trans. . . Gurney and Jackson, 33, Paternoster Row, London, E.C. 
5s. 

J. Chem. Met. Soc., S F. Rowland, Old Municipal Buildings, Do Villiers Street, 
Africa Johannesburg. Js. 

J. Chim. Phys. .. Gauthicr-Villars, 65, Quaides Grands Augustins, Paris. 26 fr. 

per annum ; the pi ico of a single copy varies according to 
the size. 

J. Coll. Agric., Tokyo Director of the College of Agriculture, Tokyo Imperial Univer- 
sity, Japan. Price varies. 

J. Coll. Eng., Tokyo Tho University, Tokj^o. 


J. Coll. Science, Tokyo Director of tho College of Science, Tokyo Imperial University, 
Japan. Price varies. 

J.,, Franklin Inst. .. Tho Actuary, The Franklin Institute, Philadelphia, Pa. 
U.S.A. 50 cents, 

J. Gasbeleucht. .. R. Oldcnbourg, Gluck8tras.se 8, Munchen, Germany. M. 24 
per annum. 

1 J. Ind. Eng. Chem. .. C. L. Parsons, 1709, G. Street, N.W., Washington, D.C., 

I U.S.A. fiOeents. 

J. Inst. Brewing .. Harrison and Sons, 46, Pall Mall, London, W. 4 b. 

J. Inst. Mecli. Eng. .. Storey’s Gate, Westminster, S.W. 

J. Inst. Petroleum The Institution, 6, John Street, Adelphi, Strand. 

Tech. W.C. 2. 78. 6d. 

J. Landwirts. P. Parey, Hedemannstrasso 10 u. 11, Berlin, S.W. 11. M. 14 

per vol. 

J. Phys. Chem. . . W, D. Bancroft, Ithaca, N.Y., U.S.A. $4 per annum. 

J. Pharm. Chim. . . O. Doin et fils, Place de I’Od^on, Paris, 8. 20 fr. per annum. 

J. prakt. Chom. . . J. A. Barth, Dorrienstr. 16, Leipzig, Germany. M. 26.60 per 

annum. 

J. Proo.Roy, Soo. N.S.W. 6, Elizabeth Street, Sydney, N.S.W. 10s, 6d..per vol, 

J . Soc. Arts . . . , G. Boll and Sons, York House, Portugal Street, Ix>iidon» 

W.C. 2 6d. 

J. Buss. phy8.-ohem. Laboratoire de Chimie, University Impyriale, Petiograd, 
^Soo. Russia. R. 1.60. 

J. Soc. Dyers and Col Pearl Assurance Buildings, Market Street, Bradford, Yorks. 2s. 
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JOUBKAL. 

Abbrbn lATioN. Address or Pubiisuer and Price. 

i 

Journal of the Society of 
Glass Technology 

Journal of the Society of 1 
Leather Trades* Chemists » 

: J. Soc. Glass Technol. ! Dr. W. E. S. Turner, Tlie University, Sheflield. 

J. Soc. Leather Trades’ i W. R. Atkins, M.So. , The University, Leeds. 2 b, 
Chem. 1 


Journal of the South African 
Association of Analytical 
Chemists 

Journal of the Textile In- 
stitute 

Journal of the Washington 
Academy of Sciences 
Kogyo-Kwagaku-Zas ahi 
(Journal of Chemical In- i 
dustry, Japan) i 

Kolloid-Zoitsohrift . . . . 


J. S. Afr. Assoc. Anal. 
Chem. 

J. Text. Inst 

J. Wash. Acad. Sci. . . 

Kogyo - Kwagaku-Zas- 
shi (J. ('hom. Ind. 
Japan) 

Kolloid-Zcits. . . 


Landwirtsohaftliohcn Versucbs { I^andw. Vers.-Stat. 

Stationen, Die 
L’Induatria Chimica 


Mededeelingen van het Cen- 
tral Rubberstation 
Moraoires et C^ompto Rimdu 
dcs Travaux do la Society 
des Ing^nieurs Civils do 
Franco 

Memoirs of the College of 
Science and Engineering, 
Kyoto Imperial University 
Memoirs of the Department 
of Agriculture in India 
Memorialo des Poudres et 
Salpdtrcfi 

Metall und Erz . . . . I 

I 

Milchwirtschaftliches Zen- i 
tralblatt I 

Miitheilungen aus dem kdnig- j 
lichen Materialpriifungs- 
amt zu Gross- Lichtcrfcldo j 
West I 

Mittheilungen aus dor Cc'n- 
tralstolle fiir wissenschaft- 
lich - technischo Untcr- 
suchungen 

Mittheilungen des k.k. Teeh- 
nischen Versuolisarn Ics 
Monatshefte fiir Chemie und 
verwandte Teile anderer 
Wissenschaften 
Monitcur Sciontilique 

Monthly Bulletin of the 
Canadian Mining Institute* 
New Zealand Journal uf 
Science and Technology 
Oesterreiobisohe Chomiker- 
Zeitung 

Oesterreichischo Zeitschrift 
fiir Berg- und Hiitten- 
wesen 

Oil, Paint, and Drug Re- 
porter . 

Paper 

Papier-Fabrikant 
Perfumery and Essential Oil 
Record 

Petroleum (Berlin) . . 

Petroleum (Chicago) 
Pharmaoeu tidal Journal •• 
Pharmaceutii|ch Weekblad . . 

Pharmazeutische-Zeitung . . 
Plmjrmaaieuti6<<he ZUentralhalle 


LTrd. Chiinioa 

Mededeel. Centr. Rub- 
berstat. 

Mom. Oompt. rend. Soo. 
Ing. (dvila do Franco 


Box 5254, JohnniK'sburg. 2s. 

! 

I J. D. Athey, 10, Si. Mary’s IVrsonage, Manchester, Si. 

j 211, Church Street, Easton, Pa.. U.S.A. 25 cents; CO cents 
, for Jul}', Aug. and Sept, nunihers. 

, Kogyo-Kwagaku-Kwai, lidamachi, Kojimnchi-kii, Tokyo, 
5 yen. (Ids. !hi.) per annnin. 

■ T. SteinkoplT, Resi<l< j»/s(ra.‘<.ve 12P., Dtesdeii-BlaM'.witz, 

(h-nnaiiy. M. 24 per vol. 
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Corrigenda. 


For “ thuml)erRii " read “ thunbergil.” 

For ‘'Krrasler'' read “ Koossler," 
llcpiace diagram b by those i>rinted on p. 6GT. 

For “Insoluble” read “soluble.” 

Delete “ States.” 

For "Ab.sbcrg” read “ Alsborg.” 

For “ Wester ” read “ Webster.” 

For “ on coming to Canada acted as ” read ” eventually be- 
came.” 

For " Heckord ” read ” Rekord.” 

For “ Steman ” read “ Sternau.” 

For " WardBon ” read “ Davidson.” 

For “ Cobleiizl ” read " Co benzl.” 

For “ pyrites ” read ” barytes.” 

For ” sodium hydroxide, 100, bromine, 26 gnns.,” read “ sodium 
hydroxide, 100 ^is., bromine. 26 c.c.” 

For “ Forward ” read “ Forwood.” 

DeMe ”6%.” 

For ” iwrsulphate ” retid “ perchlorate.” 

For ” N. S. Williams” read ” W. 8. Williams.” 

For " Flecke ” read ” Fleck.” 

For ” terpeoe ” read “ terpin.” 

For "1,300.668” read ”1,309,588.” 

For ” sodium chloride ” read " potassium iodide.” 

For ” Kdwards ” read ” Edwardos." 

For ”Eoctcllffe” rend " Hactlille.” 

For “Caron” read “ Carron.” 

For ”021 a” read “ 612a.“ 

For ” Moyers ” read ” Meiers.” 

For " Wm» ” read “ W/ja.” 

In denominator of equation for ” O, ” read " CO,.” 

For ” R. F. Barron ” read P. F. Barron.” 

For ”4121,30” read ”312186.” 

For ” 16.8.19 ” read ” 16.8.18.” 

Line fhonld read: "Electrolytic cell, U. C. JenUns. and The 
JiXiBt.” 

For ”62lA” read ” 612a.” 

For "Haertllng” read ” Uaertlng.” 

For ” O. N. Bchuette ” read " C. N, Schuette.” 

Fur ” Scboeld ” read ” 8ho<ild.” 

Read ” indtgotin." 

For " Meoglar " read ” Mengler.” 
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Dr, C, A. Keane. 

' I’rof, James Walker, F.R.S. 

Srclkmal Chair, It, It ami Si cri iaries .* 

AVKKICAN'. 

C. E. Sliole.'-'. 

1 Dr. Allen Roeem. 

hIKMI.N'(;i(AM. 

L. P. Wilson. 

1 1’. R. O’Sham IiiKs-sv. 

P.uiSTor, AM) >urTii Walks. 

!•;. Walls, 

1 Dr. h. W'. Rixon. 

1 'ANAliIAN. 

Dr. \V. h. I l 00(1 win. 

1 .Alfred i’.iiTlon. 

1 'A.NAin AN h ACIKIC. 

Nolile \V. I’irrie. 

1 .1. A. Diw.-un. 

EDlMU’llCIf. 

Dr. D. S. .lerdnu. 

1 Dr. A. f.ander. 

Cl.ASIJOW. 

Q. Moore. 

1 Dr. Ih S, Cnjiksliaiik.-, 

TdVKUPOOl,. 

Dr. E. F. Arm-Irony. 

1 Dr. Alfred Holt. 

1/)N1K).V, 

Julian li. Raker. 

1 Dr. S. Miall. 

MANrnK.sTi<:n. 

John Allan. 

1 h. Cuy RadelifTe. 

Newcasti.f, 

ITof. J’. P. Redson. 

1 IJ. [). Smilh. 

NornN(;iL\.M. 

F. H. C.arr. 

1 J. M. AVilkie. 

SVDNKV, N.S.W. 

J3. J. .Smart. 

1 .S, E. SiUey. 

YOHKSHIhi;. 

W. MoD. Mackey. 

j R. A. Rurrell 


Honorary Treasurer : 

D. Lloyd Howard, llplial! Worlw, Ilford, K^sox. 
llonorar\t Foreiijn Secretary 
Dr. II. Metwel, F.B.S. 

General Secretary: Dr. J. P. Lonj?RUfF, Central Houfc, IG and 47, 
Finsbury Square, London, K.t). 2, 

Telegraphic Address.- " Induohem, Finsqnare, Ixindon." 
Tfi^hone (Sacretarp) : J..ondon Wall 7831. 

Tdephona J^diUtrt) : London Wall 2429. 


I ( 'hiiiriiKin : i Is Slinlri-;. 

] II <■ I'fiiiiniiuii : S. R, I'lmirli, 

; rou, until, : .1. .M.-vand. i, )•:. I|.•ndli<•k, ( II. lirriy, K, I', llirkn, 
I .M. II. IKixt. K. (I. M. II. s. Ml,. .'I-, W. NirliolH, V. ( Rose, 

i .lolm Tcrplc, I', 'riiriirr, T. I'., W ;r’ii<T. 

Ill'll. Tri 11 - 111,1 r ■ 

KratikC. I!. I Inniirn^a^ , hound l!|,.ok, 

Ifuii. /.iifiil Sii'rthxry • 

Alien R<r( i.., I'raK Inslituh-, hrooklyii, N.\. 

Birmingham Section. 


rhmrnun, h. h. \V il ,„i, 

Vie,' rliiiiriiiiiii : II. \V. hi<'*\vf> don .md J!. S. Morn ll. 

. < 'oiiinn'llfr : I'. II. Alr'^-k. N. 1‘. h(Ht(!i, R. (.niii, W. 'I'. Collin, 
I’. S. D«\ <M<r:mx. <i. D. I 'i( /.pal i i, K, (I. Jun:'. I . ( A. Jl, 

Ihtiv, .1. (!. Mann. I''.. R. Maxtrd, W . .). I'i. k. iiir-, 1. k’, E. Rlnud, 
I'l, W. .^ndlh, I). I'. 'I'wFs. 

/lull, /.m ill Siciifiiry itiul Trni.-iiin r : 

F. R. ' )'.'-liairj|inr..v\ , hJ. Tciiii'lr hiniiin.'diani. 


Bristol and South Wales Section. 

Chain, luri .■ R. Walls. 

Vice- Chairman • W. R. Rjj-d. 

C on, mil ter : C. R. I’.ouHiPr, T. IL Rntler, W, .f. Cooper, L. J. Davlag, 
.1. .M. Do^Jds, E. C. Ilvios. 1'. Fran dH, (>. H. Jledley, E. F. Uooperf 
M. W. .Joiu-^ C. M. Thompson, C. .(. Waterfall. 

Uon. freavirrr : J. TJenmrd, Netham Work.*, P.Hstol. 

Jlim. Local Secretary ; F. W, Riion, Tlic Fniverdty, Dristo), 
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Canadian Section. 


KX KCliTlVK COM.Mrn’EE. 

(‘kairtnnn : W. L. (iofKjwln. 

Vice Chairman If. Van dor lande. 

Commiffrr : I'l. <1. K. Arda'.di, J. \V. I*.ain, M. L. DavIcB, (\ 11. Hazen, 
M. L. jrors. v, W. i:. r.an>.', A. W. I.a«h Mlllor, H. .r. Roast, 

11. J*’. Uuttiit). W . II. 'I'lioin, T. IT. Wardlo worth. 

lion. Trrn.virer : E. (i. R. Ardot!li. 

Hon. Loral SrrrHari/ : 

.\lfroil iturt(»/\, 111, Hodfonl RoiwJ, Toronto. 

MON'riMlAI. 1 1 RANI ’ll. ^ 

('hnirmau : Hohr-rt. .luh. 

Hononuii Srrrrtarij I). .Mrlutyro. 

TOIIONTO RUAMHiT. 

t hairiintJt : E. H. R. Anl!i;^'l». 

Honornm Sn-rt’fanf : Ij. T. Arton. 
i)'n'AWA BRANCH. 

Chairman ; 1’. T. fihubt. 

Honorary Secretary .* S. J. Cook. 


Canadian Pacific Section. 

Chairman: Noblo W. Birrio. 

Vir^-Chnirman : H. II. (’lark. 

Committee : W. S. Barwick, C. J. Borkoloy. B. A. CunlilTo, (1. 8. Eldridtje 
J. U. llamiHon. 

Honorary Trem^ttrer : W, H. Hill. 

Hon. Ltirnl Secretary : .1. A. Dawson, .’hid, Ifowo Stroot, 
Vanroiivrr, B.C. 

Edinburgh Section. 

Clinirman : 1>. S. .Iordan. 

Vice-Chairman : H. K. Watt, 

Committee : A T. Adam, M. Carnoron, ('. CninminR, I). B. l)ot,t, 
.1. Heudriok, B. I). W. ladT, A. Middlenia.^^s, B. D. I'orTilt, .1. W. 
Romanos, W. B. 'rhoriison, .fames Walker, W. A. Williams, 

Hon. hoc.al Secretary : 

A, Ijainlor. l.H, ('loorijo .S(jn.aro, Kdiiihm^di. 


Glasgow Section. 

Cfuiinnnn : Cjniiitin Moore. 

VicrChairinan : t’ocil 11. Desi’-h. 

Committee : T. Ewan, ’V. ( I ray, W. Seoli Horrior., L, Hlsiop, .fvt. Hope, 
H. B. l/incrlands, 1), A. Mai'Callnm, .1. Me E.arlane, Jas. .McHref'or, 
•las. Miu’lood .1. MeWhirtcr, .lames Uohertsnti, .los. Rohorlson, 
R. T. Thomson, W. W. Wil.son, .1. H. Vo: n^'. 

Hon. Srerelary and l'ren.^nrer : 

(i. S. Cniikshariks, R(\val Technical (A>lleB:e, Gl;»8i'ow. 


Liverpool Section. 

( hairman : K. E, .Annstroiiir. 

Vice-Chairman : A. T. Smith. 

Comrnittee : E. ('. (’. Balv, W. (lin tori, C. .1. T. Cronslnw, W. M. W. 
I’ell, E. <1. Jono-H, W’. ManshridL-e, ('. C. .Moore, R. Robiiwon, A. H. 
Sal way, ,1. W. Towers, .1. Twouiey, .1. H. Winner. 

Hon. Trea.’iurer : 

Kdwm Thomptou, Wootllands. 13, EuIwockI Park Liverpool. 
Hon. hn al Secretary : 

Alfred Holt. Dowsefield, Allertoii, Liverpool. 


London Section. 

Chairman : .Tulian L. Baker. 
ricisCArtirown .• 0. A. Reaue. 

Committe*: A. E. Berry, B. R. Bolton, J. S, S. Brame, R. B. Brown, 
H. R. Ooley, O. Dorio. B. V. Evans, M. O. Fowter, 0. S. Qarland, 
0. J. (loodwln, A. R. Ling, J. 0. Philip, O. S. Walpole, B. 0. B. 
WUbrahem 

Bon. Losa l Soontary and Treaturw : 

8. Uiall, SS^elalM Q-rore, HampetW, N.W. 


Manchester Section. 

Cftairtnan : John Allan. 

Vice-Chairman : William Thomson 

Committee: \V. Andrews, E. Ardern, .T. Raddilcv, Callan, \V . B. 
Hart,, J. H. Hosoiison, A. I^iipworth, S. E. .Mclling, H. Moore, J. H. 
Paton, E. S. Sinnatt, L. E. VJles. 

Hon. Local Secretary : 

L. Guy K.adclifTc, College of Technology, Munt hestcr. 


Newcastle Section. 

Chairman: 1’. P, Bedson. 

Vice-Chairman : >1. Poile, 

Committee: E'. Bottomlcy, W. Diamond, .1. T. Dunn, E. M. Klctc her 
!<’. (-'. Garrett, H. Louis, E. Oliver, J. H. Patlci^ou, A. Short, C 
Smalley, A, 'i'robridge. 

Hon. Treasurer ; 

S. Hoare Collins, i>, (’avenclish Phice, Newcahtlc-ou-Tyne. 

Hon. IjOeal Secretary : 

H. Dnnford Smith, 7 and ‘J. 'I'he Side, Neweagtle-on-Tyne. 


Nottingham Section. 

Chairman : F. 1 1 . Ciii r, 

Vice-Chairmen: S, U. Trotman and .1. White. 

Committee : L. Archhutt, .1. E. Brig<j;H, S. E. Biirford, B. Collitt, II. 
Diincalfe, .1. H. Dnnfonl, IL Si mlcv K ipping, .1. Manihall, i ). E',. 
.Mott, W'. P. Skei-t< hly, <i. .1. Ward. ,1. T. Wood. 

Hon. Trea.inrer : 

S, .1. JViitec<jsl , Lenton Works, Nottingham. 

H(m. Local Secretary : 

.T. M. Wilkie, .3, Balmoral Avemio, West Bridgford, Nottingham. 


Sydney, N.S.W. Section.. 

Chairman ; I'., .1. Smart. 

Vice-Chairinao : 11. (L Smith. 

Committee • R. W. Ch.allinor, C. E. E.uvsitf, A. R. Hector, (i. s. Hudson, 
J. Mingaye, A. D. 01i^ J. Red, E. W. Si eel, R. H. Walton. 

Hon. Local Secretary and Treruvircr : 

S. J<’,. Sibley, Box l.'^l, G.P.O., S3ainey, N.S.W . 


Yorkshire Section. 

Chainmin : W. McD. Mackev. 

Vice-Chairman : S. H. Davies. 

Committee: J. W. Cobh, .hilm Evans, C. H. E'rank, H. Ingle, C. A’ 
King, L. L. Lknui, W. t.owson, I,. G. Paul. A. G. Perkin, Harold 
Waites, George WariJ, V. Wood. 

Hon. JaichI Secretary and Treasurer : 

B. A. Runrcll, 17, K.ast Paratle, Leeds. 


Chemical Engineering Group. 

Chairman : .7. W. Uinchley. 

Vice-Chairman : E, E'. Armstrong. 

Committee : E. A. Alllott, A. E. Berry', H. J» Bush, Howard Oheetham, 
W. H. Coleman, C. S. Garland, 0. J. Goodwin, H. Griffiths, B. P. 
Hedley, E. Hill, A. Holt, U. E\ V. Little, A. J. Livereedge, W. R . 
Ormandy, J. Artbvir Rteavell, J. W. Eomanw, J. 0. Sheldon, B. Walla. 

Hon. Treasurer: F. H. Rogers. 

Han. Seerelcuy: 

R, Talbot, 1^, Buckingham Street, Strand London, W.O. S. 
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Noi l. “ O.M. Inoicam.s an Oimcinai Mimhi m 


A 

1912. Abady, Jacques. Goldsmith Building, remplc. 

London, L.Ch, and (JournalH) I I [..yn^lKurst . 
Road, Hampstead, London, N.W. 3, Barrister- i 
at-Law. ! 

1912. Abegg, Dr. Fritz, 132 High Street, Perth 

Amboy, N.J., U.S.A., Chemist. 

1919. Abel, James C., 34 Gilbert l3oad. Burksburn 
Aberdeenshire, C hemist. 

1919. AbERNETHY, CharlKS L.. North Britislr Kidober 
Co., Castle Mills, Ldinburgh. Research 
Physicist. 

1903. Abraham, Herbert, 316 West 70th .Street, New 
York City, U.S.A., Chemist. 

1909. Ache-son. Dr. Lduard G., 33 West 42nd Street. 
New York City, U.S.A.. President. Acheson 
Oildag C'o. 1 

1902. Acker, Chas. E.. 80 Main Street. Gssining. i 
N.Y., U.S.A., Manufacturer. 

1918. AcLAND, r. W. Gull, 10 Ifryanston Square, 
London, W. I, Research Chemist. 

1918. Acton, John, 28 Park Road, Port Sunlight, 

Cheshire, Chemist. 

1911. Acton, Leonard 1., c/o Wm. Davies C"o., Ltd., 

521 Front .Street Last, I oronto, Canada. 
Chemist 

1913. Acton, Walter, Mossvnle Cottage, Greenock 

Road, Pai.sley, Scotland, Works Manager and 
Chemist. 

1916, Adam, Ai.A.STAIR T., 14 Links F^Iace, Mussel 
burgh, Scotland, Metallurgical Chemist. 

1912, Adam, George H.. " ljntro.se,'’ Warren Road, 

Marrickville. Sydney, N.S.W., Chemist. 

1916. Adam, William G.. Tar ,»nd Ammonia Prodiu ts 
Works, Beckton, l.ondon, h.. Chemical 
Engineer. 

1892. Adams, Arthur P.. Kelvin House, Edgbaston 
Road, Smethwick, near Birmingham. Science 
Lecturer. 

1916, Adams, Chas. A.. Government Laboratory, 

Clement’s Inn Pa.ssage, Strand, London, 
W.C. 2, Analytical Chemi.st. 

1911. Adams, Bryan, 33 Cleveland Road, Crump- 
sail, Manchester, Chemist. 

1897. Adams, Thos. H . 7 Dougla.s Street. Derby, 

Analyst. 

1895. Adamson, G. P., The Baker and Adamson 
Chemical Co., Easton, Pa., U.S.A. , Manufac- 
turing Chemist. 

1917. Adamson, John, Greenways. Dundonald Drive, 

Leigh-on-Sea, Essex, Works Chemist. 

1919. Adan, Dr. Robert, 4 Korte Meir, Ghent, Belgium, 

Doctor of Science. 

1917. Adcock, Montague E., Belmont, Park Road. 

Smethwick. Birmingham, Works Manager. 

1891. Adcock, S. R., Fairfield. EccIe.ston Park, Prcscot, 
Lancs, Analytical Chemist. 

1901. Addison. Leonard, c/o Messrs. Burt, Boulton 
8r Haywood, Selzaete, Belgium, Chemist. 

1919. Addy, Charles W., c/o British Cellulose and 
Chemical Manufacturing Co., Ltd., Spondon, 
near Derby, Analytical Chemist. 

1898. Adgate, M., Naugatuck, Conn.. U.S.A., 

Chemist. 


j 1917. Adinoi I , Samuel, < /o Van der Linde Rubber 
Co.. 142 We.sfon Road, I oronto, Canada, 
Chemist 

1913. Adkins, I.inden R., 12 I enwick Street, 

Rochester. NY.. USA,, Oil Refinery 
Cdiemist . 

1917. Adi.am. Ed 'AIN G., c/o George Adlum & Sons, 

Ltd . Biislol, F.ngineer. 

1S%. Adler. Dr Lion N., Adler Colour and Chenri' 
iral Wniks. 10(1 William Street, New York 
City, U S Manufiii-tuiing Chemist. 

1888. Ai>KiANcr. Dr. John S.. ^hlliams College, 
Willitimslown, Ma.ss.. U.S.A,, Analytical 
Chemist. 

1899. AdroT, Llon, 212 (Oakland Avenue, West 
Brighton, S I., U.S.A., Chemist. 

1918. Adye, John W.. 23 Heolynunt, Clydach, S.O., 

Glam, Technical Chemist. 

1919. Acnew, John A., I London Wall Buildings, 

London Wall, l..om)on, E.C. 2, Mining 
Flngincer, 

1919. Ain.sWoR'IH. Jost.ru, Bankfoot Laboratory, Crook, 
Co, Durham. Analytical C hemist. 

1917. AlN.SW0RrH. W. r ] ., 8 Radcliffe Rond. West 
Bridgford, Notiingham, Analyst (Boots Pure 
Drug Co.). 

1912. AiTKEN, JamE.5, c/o EJecIrical Hard Moulding 

Ltd., Weston, Ont., C'nnada, Chemist. 

1886. AitkeN, JaME.s B., Hall Nook, Penketh, by 
Wnrrincrton. CTieinical Manufnrlnrer. 

1919. Aitken, John E . Bonnvista, Argyle Crescent, 
Joppa, F-dinburgh, Paper Chemist 
1883. AehRR.IM, cl .S , Bromesberrow Place, Led 
bury. C hemical Mnnufarturrr 
G.M AEURRiHJ, .W. A., 29 Frederick Road, EdgbaS' 
ton. Birmingham, C'liemicol Manufacturer. 

1906. Alcock, Frank FI,. 5 King Alfred’s Place, 

Broa<l .Street, Birrningliam, Analyst, 

1919. Alcock, Hubert j., 183 Pershorr Road, Selly 
Park, Birmingham, Chemist. 

1907. Alcock, James E., 7’hr FTrs, Broomville Avenue, 

Sale. ChesKirr^ Manufacturing Chemist. 

1914. Alcock. William j.. “ Rosslyn,*’ Mill Hill, Lon- 

don, N.W. 7. Alkali Works Manager. 

1917. Alderton, Gilbert J.. 68 Dunvegnn Road, 
Eltham, London, S.E. 9, reclrnicnl Adviser. 
1917. Ai.DRICK, Fj>WIN J., Phernix Chemical Co., 
Ltd., Jackson Street, Church, Accrington, 
Lancs, Director. 

1909. Alen. Dr Johan 1L, Stadschemistens Labora 
toriurn. Geiteborg, Sweden, Public Analyst. 

1899. Alexander, D Bash. W., c/o Messrs. The 

Barber Asphalt Paving Co., 1328 Tribune 
BtiileJing, Chicago. 111., U.S.A,, Chemist, 

1913. Alexander, James, 2208 Allendale Street, 

Walbrook, Baltimore, Md., U.S.A., Research y 
C hemist. 

1900. Alexander, Jerome, Ridgefield, Conn., U.S.A,, 

Chemist. 

1919. Alexander, Thoma.s, Friars Dene, Burnham-on- 
Sea. Peat Manufacturer and Director of Patent 
Fuel Co. 

1917. Alexander, Thomas I. R,, 60 ^linton Road, 
Ardrossnn. Scotland, Research Chemist. 

1912. Alexander, Walter, National Gum and Mica 
Co., 39th Street and 11th Avenue, New York 
City, U.S.A., Secretary. 
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1883. Alexander, W. T,, Crumnock, Eccles, Man- 
chester, Drysalter. ^ 

1918. Alger, H. Percy, “ St. Valeric,” Rowton Grange 

Road, Chapel-en-lc-Frith, Derbyshire, Head 
Chemist. ^ 

1906. Allan, David, c/o Price’s Patent Candle Co., 
Ltd., Bromborough Pool Works, near Birken- 
head, Chemist. 

1919. Allan, Dr. F. B., 380 Brunswick Avenue, 

Toronto, Canada, Professor of Chemistry. 

1891. Allan, F. H. Tielke, Donaghmore, Co. Tyrone, 
Ireland, Technical Chemist. 

1898. Allan, John, 18 Moorfield Hoad, West Didsbury, 
Manchester, Chemist. 

1919. Allan, John, Tyne View, Hebburn-on-Tyne. 
Works Chemist. 

1917. Allan, John S., Glenfield Starch Works, 

Paisley, Starch Manufacturer. 

1909. Allan, Maurice, 103 Burford Road, Nottingham, 
Soapmaker. 

1902. AlLBRIGHT, Wm, B., 4739 Dorchester Avenue, 

Chicago, 111., U.S.A., Chemical Engineer. 

1915. Allchin, Leonard J., 92 Monton Road, Eccles, 

Manchester, Managing Chemist. 

O.M. AlLDRED, C. H., 8 St. Margaret’s Road, Plum- 
stead Common, Woolwich. London, S.E., 
Technical Chemist. 

1898. AlLEMAN, Dr. GellERi, Swarthmore College, 

Swarthmore, Pa., U.S.A., Professor of 
Chemistry. 

1903. Allen, Chas. A., ” Denehurst,” Earnsdale, 

Darwen, Lancashire, Chemist, 

1911. Allen, Harry L., 7 Linden Avenue, Newport- 

on-Tay, Chemist. 

O.M. Allen, John, 164 Upper North Street, Poplar, 
London, E., Manufacturing Chemist. 

1918. Allen, MaRCU.s, Oakley House, Bloomsbury 

Street, London, W.C. 1, Chemical Engineer. 

1916. Allen, William R.. c/o Watson, Jack & Co., 

Ltd., 720 Power Building, Montreal, Canada, 
Manager Chemical Department. 

1919. Allen, Wm. S., 21 Montpelier Park, Edinburgh, 

Analytical Chemist. 

1886. Allibon, George H., 1 Windsor Gardens, Uni- 
versity Road, Belfast, Ireland, Chemical Works 
Manager. 

1918. Allin, Francis S., 19 Claremont Avenue, New 
Malden, Surrey, Chemist. 

1916. Alliott, Eustace A., c/o Manlove, Alliott & Co., 

Ltd., 23 King Street, Manchester, Chemical 
Engineer; Journals to 41-42 Parliament Street, 
Westminster, London, S.W. 1. 

1913. Allmand, Dr. a. J., King’s College, London, 

Lecturer in Chemistry. 

1917. AllotT, Fred. W. J., 22 Pall Mall, Liverpool, 

Industrial Photographic Paper Maker. 

1905. Allpass, Jas., 9 Albert Square, Manchester, 

Secretary. 

1917. Allpass, Jas. T., Clayton Aniline Co., Ltd., 

Clayton, Manchester, Chemist. 

1912. Almy, Charles, jun., c/o Dewey and Almy 

Chemical Co., North Cambridge, Mass., 

U.S.A., Chemical Engineer. 

1899. AlsoP, Wm. K., Ridgway, Pa., U.S.A., 

Chemist. 

1917. Alston, Richard A., 4 Colley Street, Old 

Trafford, Manchester, Chemist. 

1910. Amin, Bhailal D., The Alembic Chemical 
Works Co.. Ltd., Gorwo Rood Camp, Baroda, 
India, Chemical Agent. 

1914. Anders, H. R., 144 Rector Street, Perth Amboy, 

N.J., U.S.A.. Chemist. 

1916. Andersen, Aage, c/o Planters Margarine Co., 
Ltd., Bromboro* Port, near Birkenhead, Works 
Manager. 

1914. Anderson, Albert E., c/o Procter and Gamble 
Co., Ivondfle, Ohio, U.S.A., General Super- | 
Intendea^ | 


1919. Anderson, Duncan G., c/o McLay, 990 PoIIok- 
shaws Road, Crossmyloof, Glasgow, Technical 
Chemist. 

1915. Anderson, E.. Natal Soap Works, Ltd., P.O. 

Box 1044, Durban, Natal, S. Africa, Soap 
Manufacturer. 

1919. Anderson, Edward, c/o Mrs. Campbell. 
7 Hermand Terrace, Slateford Road, 
Edinburgh, Research Chemist. 

1917. Anderson, Edward B., “Beech Ho,” Wash 

Lane, Timperley, Works Chemist. 

1918. Anderson, George E., 247 John Will iamson 

Street, South Shields, Gasworks Chemist. 

1919. Anderson, Dr. George J. W., 2 Wickham Road, 

Brockley, London, S.E. 4, Chemist. 

1919. Anderson, Herbert S., ” Sunnyhurst,” Gedling 
Road, Carlton, Notts, Analytical Chemist. 

1910. Anderson, Jas. R. V., School of Mines, 
Bendigo, Victoria, Australia, Lecturer in 
Chemistry and Met<iilurgy. 

1900. Anderson, Jas. W., 5 Quarry Road, Hebburn- 
on-Tyne, Analytical Chemist. 

1919. Anderson, IoHN, c/o Messrs. Nobels Explosives 
Co., Ltd., Ardeer. Stevenston, Ayrshire, 
Inspecting Officer. 

1917. Anderson, John Wm., 10 Brown Stree^i, 

Stewarton, Ayrshire, General Works Manager. 
1919. Anderson, Leonard, 20 Melton Road, West 
Bridgford, Nottingham, Technical Chemist. 
1914. AndeR.soN, P. j., Marischal College, Aberdeen. 
Librarian. 

1889. Anderson, Robt. T. R.. 42 Roslea Drive, 
Dennistoun, Glasgow, Technical Chemist. 

1917. Anderson, Ihos. M., 4 Gladstone Terrace, 

Gateshead, Analytical Chemist. 

1918. Anderson, Valentine G.. 31 Victoria Avenue, 

Canterbury, Victoria, Australia, Consulting 
Chemist. 

1917. Anderson, Wm., Montebello, 2 Dalkeith Street, 
Joppa, Midlothian, Drvsalter. 

1894. Anderson, Dr W. Carrick, 7 Scott Street. 

Garnet Hill, Glasgow, Con.sulting Chemist. 
1905. AndreaE, Dr. E. P., Moorhouse, Westerham, 
Kent, Chemist. 

1919. Andrew, George W.. Ironhirst Factory, Ruth- 

\vell, R.S.O., Dumfriesshire, Teclmical 
Chemist. 

1907. Andrews, Chas. T., 6 Finsbury Square. 

London, E.C. 2, Chemist. 

1889. Andrews. Dr. Clement W.. c/o The John 
Crerar Library, Wabash Avenue and Washing- 
ton Street. Chicago, 111., U.S.A., Librarian. 

1916. Andrews, William, 30 Snowdon Road, Eccles. 

Lancashire, Works Manager. 
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Croydon, Works Chemist. 

1911, Beard, Stanley D., Lederle Antitoxin Labora- 
tories, Pearl River. N.Y.. U S A., Biological 
Chemist. 

1919. Beard, Walter C., 33 Deanville Road, Clapham 
London, S.W. 4, Works Chemist. 

1919. BeardER, Ernest A.. Melbourne House. Osmas- 
ton Road, Derby, Chemist. 

1907. Beardsley, Dr. Alling P., )I9 East Maple 

Avenue, Bound Brook, N.J., U.S.A., Chemist. 

1909. Bearpark. Arthur F.. P.O. Box 1159, Capetown. 

South Africa, Consulting Chemist and 
Chemical Engineer. 

1908. Beasley, Fred. G., Deanhurst, Hough Green, 

near Widnes, Metallurgical Chemist. 

1905. Beasley, John K., c/o The Borneo Co., Kuch- 
ing, Sarawak, Metallurgical Chemist. 

1919. Beaton. D. T. H.. Messrs. W. J. Rogers. Ltd.. 
Jacob Street Brewery, Bristol, Brewer and 
Director. 

1918. Beaudry. Jean, 275 Outremont Avenue, Montreal, 

Canada, Chemist. 

1919. Beaumont. Glynne W.. c/o Messrs. Hudson and 

Hardwick, 12 Hackens Hey, Liverpool, 
Analytical Chemist. 

1897. Beaver, Charles J., Rangemoor, Crescent Road, 
Hale, Cheshire, Chemist. 

1918. Beck, Arthur, Messrs. Nicholsons (Newcastle-on- 

Tyne), Ltd., St. Ann s Chemical Works, 
Heaton Junction, Newcastle-on-Tyne E., 
General Manager. 

1919. Beck, John E.. Waverley Hotel, Seaton Carew, 

Durham. Analytical Chemist. 

1905. Beyers, Dr. Wu.liam, 21 Burling Slip, Now 
York, U.S.A., Manufacturing Chemist. 

1909. Becket, Frederick M., 403 Jefferson Avenue, 
Niagara Falls. N.Y., U.S.A.. Chief Metal- 
lurgist. Electro Metallurgical Co 
1912. Beckett D^ E. G.. The Elms, Arnot Hill, 
Falkirk, Analytical Chemist. 


I 1919. Beckwith, Harold, Engineers* Office, Messrs 
Bass, Ratcliff and Gretton, Ltd., Burton-on- 
Trent, Chemical Works Engineer. 

1899. Bedford, Alfred C., c/o Standard Oil Co., 26 
Broadway, New York City, U.S.A., Chemicii 
Merchant. 

1891. Bedford, Charles S., Adel Manor, Adel, Leeds. 
Manufacturing Chemist. 

1891. Bedford, James E., “ Arndiffe,” Shire Oak 
Road, Headingley, Leeds, Chemical Manu- 
facturer. 

1911. BedfoRTH, George E., Aspley Dyeware Mills, 
Huddersfield, Works Chemist. 

O.M. Bedson, Prof. P. Phillips, Armstrong College, 
NewcastIe-on-1 yne, Professor of Chemistry. 

1901. Beevers, Clifford J., Chantry Drive, llkley, 
Yorks, Analyst. 

O.M. Beilby. Sir George T., F.R.S., 11 University 
Gardens, Glasgow, Chemical Engineer. 

1912. BelaiL’w. Colonel Nicolai T., 57 Cornwall 

Gardens, South Kensington, London, S.W. 7, 
Lecturer in Metallurgy and Chemistry. 

1905. Bell, Charles, Messrs. Chas. Zimmermann 
(Chemicals), Ltd., 9 6c 10 St. Mary at Hill, 
London, E.C., Chemical Merchant, 

1918. Bell, Gordon S., 12 Polmaise Street, Blaydon- 
on-Tyne, Co. Durham, Works Manager and 
Chemist. 

1884. Bell, Sir Hugh, Bart., Middlesbrough-on-Tees, 
Soda and Iron Manufacturer. 

1900. Bell, Hugh P., Census and Statistics Office, 
Ottawa, Canada, Chemist. 

1886. Bell, J. Ferguson, Engineer’s Office. Derby Gas 
Light and Coke Co., Derby, Gas Engineer. 

1918. Bell, Professor James M., University of North 
Carolina, Chapel Hill, N.C., U.S.A., Professor 
of Chemistry. 

1916, Bell, Jerome B., jun., c/o Canadian Explosive.s, 

Ltd., 1 ransportation Building, Montreal. 
Canada, Chemical Manager. 

1907. Bell, Marcus, Defence Department, Melbourne, 
Victoria, Australia, Chemist. 

1905, Bell, Miss M. M., Tulane University Library, 
New Orleans, La., U.S.A., Librarian 
1915. Bell, William, c/o Parry & Co., Ranipettai, 
North Arcot Dt., Madras Presidency, India, 
Works Manager. 

1917, BellwooD, Robert A., 24 Cavendish Square, 

Margaret Street, Hull, Mechanical Engineer 
1903. BenhaM, Keith, Deans Hill, Stafford. Analytical 
and Consulting Chemist. 

1918, BeniSON. Alfred H., 43 Derby Road. Ponders 

End, Middlesex, Chemical Works Manager. 

1917. Benjamin, E. O,, 9 Emerson Place, Newark, N.J., 
U.S.A., Chemist and Engineer. 

O.M. Benjamin. Dr. M.. Smithsonian Institution. 
Washington, D.C., U.S.A., Consulting 

Chemist. 

1899. Bennett, Alex. H., Via Giuseppe La Farina. 
Messina, Sicily, Analytical Chemist. 

1917. Bennett, Charles T., 27 Nightingale Lane, 

wxrx-. r-, London, S.W. 12, Analytical Chemist. 

1907. Bennett, H. Garner, 115 Grovehill Road. Bever- 
ley, Yorks, Leather Chemist. 

1915. Bennett, Walter, 37 Town Street. Bramley. 
Leeds, Analytical Chemist. 

1918. Benson. George C.. 275b Indian Road, Toronto, 

Canada, Grad. Chemist. 

1909. Benson, George F., Edwardsburg Starch Co., 
Cardinal, Ontario, Canada, President and 
Managing Director. 

1919. Benson, Leonard, 8 Northway. Wavertree, 

Liverpool. 

1918. Bentley. John Lloyd, Haughton le Skerne. Dar- 
lington, Steelworks Chemist. 

1901. Bentley. William H., 12 Cromwell Terrace, 

^ Manchester, Technical Chemist. 

1890. Bentz. Ernest, Westwoodside, Wilbraham Road. 
Manchester, S.W., Technical Chemist. 
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1919. Berk, Alva F.. 1 Fenchurch Avenue. London, 
E.C. 3, Chemical Manufacturer. 

1919. Berk, Arthur D., I Fenchurch Avenue. London, 
E.G. 3, Chemical Manufacturer. 

1893. Berk, Fred. W., 1 Fenchurch Avenue. London. 

E.C. 3, Chemical Manufacturer. 

1907. Berk, f AUL F., 1 henchurch Avenue, London. 
E.C. 3, Chemical Manufacturer. 

1916. Berkeley, Cyril J.. 2412 Alder Street. Van- 

couver, B.C., Canada, Agricultural Chemist. 
1900. BeRMINGHAM, John, Jun., c/o The Runyon 
Corporation, 50 Church Street, New York City, 
U.S.A., Superintendent 

1889. Bernard, James, jun.. c/o The United Alkali 
Co., Ltd., .Nelhani Works. Bristol, Chemical 
Works Manager. 

1919. BeroI-ZHEIMER. Dr. Daniel D.. 1 Madison Avenue. 
New York, U.S.A., Assistant Technical 
Editor. 

1897. Berry, Albert E., “ Rowgardens,” Charlwood, 
Surrey, Works Manager. 

1911. Berry, Arthur G. V., c/o Messrs. Trinidad 
Leaseholds, Ltd., Point a Pierre, Trinidad, 
B.W.I., Analyst. 

1906. Berry, Arthur J., 14 Regent Street, Cambridge, 
Chemist. 

1917. Berry, Ernest. 308 Wellington Road, Heaton 

Chapel. Manchester. 

1883. Berry, E. E., Bordigheri, Italy, and Journals 
c/o C. H. Grinling. 17 Kt'ctory Place, Wool- 
wich, London, S.E., Technical Chemist. 

1918. Berry, I redeRICK J.. Ro.seneath, Reynolds 

Street, Neutral Bay, Sydney. N.S.W., Australia. 
Manufacturing Chenii.st. 

1913. Berry, Prof. R. A., The Agriculttiral College, 

Blythswood Square, Glasgow, Professor of 
Agricultural CTemislry. 

1903. Berry, Wii.jon G., 200 Claremont Avenue, Man- 
hattan, New York City, U.S.A., Chemist. 

1909. BesKOW, K. j., Sbdra Storgatan 19, Helsing- 
borg, Sweden, Head Engineer. 

1914. Be.ST, Ronald L., 55 Derwent Road, Palmer’s 

Green, T.ondon, N., Analytical Chemist. 

1886. Best, Dr. T . T., Hardshaw Brook Chemical 
Works. St. Helens. Lancashire, Technical 
Chemist. 

1914. Bf.TTFSWORTH, A. F. A., 59 St. Peter Street, .Mon- 
treal, Canada, Managing Director. 

1918. BeTTLEY-CooKE, H. V.. 304 Kent Street, Sydney. 

N.S.W., Australia, Dye Chemist. 

O.M. Bevan, E. j.. 4 New Court, Lincoln's Inn, 

London, W C. ; Journals to c/o The Viscose 
Development Co., Pembroke Road, Bromley; 
Public Analyst and Consulting Chemist. 

1900. Bevan, John W., Morriston Spelter Works, 
Morriston. R.S.O., Glamorgan, Manager of 
Metallurgical Works. 

O.M. Beveridge, James, Springfield House, Chatham, 
N.B., Canada, Pulp and Paper Manufacturer. 

1917. Beveridge, James B., r/o Dry den Timber end 

Power Co., Ltd., Dryden, Ontario. Canada. 
Pulp and Paper Manufacturer. 

1909, Bewick, R. M., Lyntoncroft, Stanstead Road, 
Caterham, Surrey; Journals to c/o The United 
Alkali Co., Ltd., 9 Mincing Lane, London, 
E.C. 3, Traveller. 

1918. Bewsher, Joseph N., 160 Musters Road, West 

Bridgford, Nottingham, Chemical Works 
Engineer. 

1916. BeyNON, Donald E., 47 Playler Crescent, Toronto, 
Canada, Rubber Chemist. 

1918. BhuDKAMKAR, P. P., 17 Rosedale Road, Heaton 
Chapel, Manchester, Chemist. 

18%. Bibby, John, c/o J. Bibby & Sons, Formby 
Street, Liverpool, Chemist. 

O.M. BicKERDIKE, W. E.; Bryera Croft, Wilpshire, near 
Blackburn, Manufacturing Chemist. 


1907. BickERSTAFFE, Robert, c/o The Greenwich Inlaid 
Linoleum Co., Ltd., 74 T unnel Avenue, East 
Greenwich, London. S.E. 10, Chemist. 

1919. Bickmoke. Reginald C., 5 Clarence Road, West 
Croydon, Surrey, Analytical Chemist. 

1910. Bigelow, Charles A., c/o Aetna Explosive Co., 

120 Broadway, .New York, U.S.A., Superin- 
tendent. 

1912. Bigelow, Edward P.. Mellin’s Food Library, 
291 Atlantic Avenue, Boston, Mass., U.S.A., 
Chemist. 

1918. Biggar, Emeh.son B., 36 Toronto Street, Toronto, 
Canada, Publisher and Author 
1884. Biggart. J. Wii.liam, 29 Cathcart Street, 
Greenock, Scollanll, Analytical Chemist. 

1891. Biggart, William L., Kossarden, Kilmacolm. 
Scotland, Public Analyst. 

1911. Biggins, J. E., c/o Gulf Refining Co., Port 

Arthur, lexas, U.S. A., Chemist. 

1910. Biggs, J. W. H., 15a Rocknmunt Road, F'lum- 

stcad, London, S.E. 18, Chemist. 

O.M. Bilung, T1. S , 42 Kingsley Road, Mutley, 
Plymouth, Chemist. 

1896. Bii.i.ington, Charles, Heimaih, Porthill, Long- 
porl, Stulfordshirr, Metallurgist. 

1918. Billington, Edward E.. c/o E. Billington & 
Son, Ltd., 67 Stanley Street, Liverpool, Mining 
h.ngineer. 

1911. Bingham, H. C.. c/o Messrs. Huntington, Heber- 

lein & Co.. Ltd., 2 Metal Exchange Buildings. 
London, E.C?, 3, C'on.sulting Engineer. 

1917. BlRCtt, Alan E. W.. 62 Plein Street, Sunnysidc, 
F^rctorio, South Africa, Cyanide Manager. 

1917. Bird. Chari. e.h H.. 38 Newport Kond, Cardiff, 

Chemical Manufacturer. 

1918. Bird, Frank, 38 Newport i^oad, Cardiff, South 

Wales, Work.H Chemist. 

1917. Bird, Frederick G.. CTanmore, Radyr, near 

Cardiff, C hemical Manulac turer. 

1919. F3iRD. RE(.1NALD R., Oldbury House, St. Michael’s 

Park, Bristol, Student. 

1895. Bird, William K., Laboratory, G.W.R. Works, 
Swindon. Wilts, Analytical C bemist. 

1902. Bird, W. i^oRERi, 217 Newport Road, Cardiff, 

Oil Merchant. 

1915. BikLEY, J. Harold, < /o Charles Macintosli 
& Co., l-td., C.^ambridge Street, Manchester, 
Indiarubber Manufacturer 

1918. Birrell, Septimus, c/o Marrickvillr Margarine 

Co., [{.dinburgh Road, Marrickvillc, N.S.W., 
Australia, Chemist and Bacteriologist. 

1883. Beshop, Lieut. -C’ol. A. Conway, Three Mills 

Lane, Bromley by-Bow, London, E,, Manufac- 
turing C!heini||t. 

1884. Bishop, I red., c/o The Alliance Bank of Simla, 

Ltd., .Srinagar, Kashmir, India, I echnical 
Chemist. " Retain Journals." 

1903. Beshop, Howard B., 435 South Orange Street, 

Media, Pa., U S. A., Chemist. 

1919 Bishop, [Robert O.. 74 Oak field Road, Stroud 
Green, London, N. 4, Assistant Manager and 
Chief Chemist. 

1905. Bixby, Willard G., 46th Street and 2nd 
Avenue, Brooklyn, N.Y., U.S.A., Blacking 
Manufacturer. 

1905. BjerrEGAARD. A. P., c/o Chemical Department, 
Empire Refineries, Okmulgee, Oklahoma, 
U.S.A., Petroleum Chemist. 

1919. Black, Angus D., ’’ Blairpark,” Eglinton Road, 

Ardrossan, Technical Chemist. 

1919. Black, James Walter. Chemical Industry Club, 
2 Whitehall Court, London, S.W. I, Chemist. 
1919. Black, John T. S., 11 Boverton Street, Cardiff, 
Oil Merchant. 

1902. Black, W. Geoffrey, c/o Messrs. Geo. Yaxley 
(Norwich), Ltd., Heigham Street, Norwich, 
Chemist. 

19l8. Blackburn, Rudolph I., 8 Dunlacc Road, Clap- 
ton, London, E. 5, Analytical and Research 
Chemist. 






1918. Blacker, Harold S., II St. Edward's Road, 

Clifton, Bristol, Chemist. 

J9I7. Blackhurst, Arthur O., Gas Offices, Fishergate, 
Preston, Agricultural Chemist. 

1910. Blackie, Archibald, 223 James Street, Winni- 
peg, Canada, Chemist. 

1917. Blackstock, Gibbs, 79 Prince Arthur Avenue. 

Toronto, Canada, Works and Research 
Chemist. 

18%. Blagden, Victor, 4 Lloyd's Avenue, London. 
E.C., Chemical Merchant. 

1883. Blagden, W. G., 245 Preston Road, Brighton, 
Chemical Merchant. 

1897. Blair, Andrew A.. 406 Locust Street, Phila- 
delphia, Pa., U.S.A., Analytical Chemist. 

1915. Blake, AZEl F., Atlantic Sugar Refineries, Ltd., 

St. John, New Brunswick, Canada, Chief 
Chemist. 

1910. Blakeley, A. G., c/o P. and R. Coal and Iron 
Co., Pottsville, Pa., U.S.A.. Chemist. 

1919. Blakey, Fred, c/o Birmingham Small Arms 

Co., Sparkbrook, Birmingham, Metallurgical 
Chemist. 

1919. Blakey, Walter, c/o Brittains Ltd., Cheddleton 
Paper Mills, near Leek, Staffs., Chemist. 

1893. Blears, John, c/o Langworthy Bros. & Co., 
Ltd., Greengate Mills, Salford, Dyer and Calico 
Printer. 

1919. Bledisloe, Lord Charles B.. K.B.E., Lydney 
Park, Gloucestershire. Barriater-at-Law and 
Agriculturist. 

1918. Blenkarn, George H., 15 Lmn’leys Road, Selly 

Oak, Birmingham, Analytical Chemist. 

1918. Bleynie, Leon, MontreuiLs.-llle. Ille-et-Vilaine. 

France, Engineer. 

1908. Blichfei.DT, S. H., Vine Cottage. Southall, 
Middlesex, Bacteriologist and Fermentation 
Chemist. i 

1905. Bliss, H. J. W., British Research Association for 

the Woollen and Worsted Industries, Bond 
Place Chambers, Leeds, Director of Research. 

1919. Blizzard, Francis R., 52 Compton Road, Wolver- 

hampton, Chemical Engineer. 

1916. Bloch, Dr. j. J., c/o Hollinwood Chemical Co. 

Ltd., Hollinwood, Lancs., Chemist. 

1918. Blockey, John R.. c/o W. Walker fit Son.s, Ltd., 
Bolton, Research Chemist. 

1889. Bloede, Victor G., Station ” D,” Baltimore, 
Md., U.S.A., Manufacturing Chemist. 

1908. Blomeley, Adam Y., c/o Arbuckle Bros.. Sugar 
Refinery, Brooklyn, N.Y., U.S.A.. Chemist. 

1916. BlondeL, Paul, La Revue des Produits 
Chimiqurs, 54 rue de T urbigo, Paris, France, 
Director and Proprietor^ 

1891. Bloomer, Fred J., Penpont, Clydach, R.S.O., 
Glamorgan, Nickel Works Manager. 

.1918. Bloor, Harold E., 4 Clifton Dale. York, Gas 
Engineer. 

1886. Blount, Bertram, Laboratory. 76 and 78 York 
Street, Westminster, London, S.W., Analytical 
Chemist. 

1888. Bloxam, a. G., c/o Messrs. Abel and Imray, 

30 Southampton Buildings, Chancery Lane, 
London. W.C. 2, Chemist and Patent Agent. 
1916. Bluman, Nicholas J., 123-5 Newir^ton Cause- 
way, London, S.E. 1, Chemical Engineer. 

1903. Blundell, Lionel. Hillside. Prestwich Park. Man- 
chester, Managing Director. 

1906. Blyth, M. WynTER, Lacton House, Tankersley, 

near Barnsley, Yorks, Analytical and Consult- 
ing Chemist. 

1908. Blythe, Iames R., Craiglea. Stamford Road, 
Audenshaw, near Manchester, Leather Trades 
Chemist. 

O.M. BoakE, a., Warton Road, Stratford, London, E., 
Manufacturing Chemist. 

1888. Boake, Edmund J., Widford Lodge, Chelmsford, 
Essex, Mhnufacturing Chemist. 


1912. BoaN, Robert, Laboratory, Government Raiiwi^ 
Offices, Spencer Street, Melbourne, Victoria, 
Australia, Engineer-in-Charge. 

1918. Board, Thomas H., Glenthorne, Portbhead, 

Somerset, Distiller. 

1915. Boardman, Fred., 51 Carholme Road, Forest 
Hill, London, S.E. 23, Metallurgical Chemist. 

1919. Boardman, William, c/o Wm. Blythe and Co. 

Ltd., Church, Lancs., Works Manager. 

1919. BoDDINCTON, H. D., 655 North Broadway, Los 
Angeles, Cal., U.$.A., Technical and Manu- 
facturing Chemist. 

1899. Boehm, Fred., 16 Jewry Street, London, E.C., 
Chemical Agent and Merchant. 

1918. Boehmer, Herbert C., 35 College Street, 

Kitchener, Ont., Canada, Student in Chemistry. 
1910. BoEHRINGER, Dr. R., Essex and First Streets. 
Harrison, N.J., U.S.A., Chemist. 

1919. BSeseken, Dr. J., Scheikundig Lab. der 

Technische Hoogeschool, Delft, Holland, Pro- 
! fessor. 

I 1898. Bogert, Prof. Marston T., Havemeyer Hall, 
Columbia University, New York, U.S.A., 
Professor of Organic Chemistry. 

1915. Boiling, E. H., 101 Arran Road, Catford, London, 

S.E. 6, Analytical and Research Chemist. 

1919, BoinTON. Basil B., 3 North Parade, West Park, 
Leeds, Chemical Student. 

1903. Bolam, Dr. H. W., Queen Margaret College, 
Glasgow, Lecturer on Chemi.stry. 

1909. Bolden, William, Dalmellington Iron Works, 
Dunaskin, Ayrshire. Chemist. 

1919. BeiLLiNG, Wilhelm H., Vidars gt. 7, Christiania, 
Norway, Consulting Civil Engineer. 

1916. Bolsover, George R., 31 Rossington Road, 

Brocco Bank, Sheffield, Metallurgist. 

1901. Bolton, E. Richards, 36 Stamford Brook Road, 
Hammersmith, London, W., Manufacturing 
Chemist. 

1905. Bond, John, Crowlands. Southport, Engineer. 
1912. Bone, S. C., 30 Long Lane, Garston, Liverpool, 
Chemical Works Manager. 

1905. Bonk, Prof. W. A., F.R.S., ** Montrose,” Har- 
penden Road, St, Albans, f'lerts, Professor of 
Chemical Technology. 

1918. Bonell. Ernest, 59 Milton Road, West Hartle- 
pool, C-o. Durham, Supervising Chemist. 

1917. Bonnyman, James S., 134 Cambridge Drive, Kel- 

vinside N., Glasgow, Analytical Chemist. 

1892. Bookman, Dk. S.. 48 East 82nd Street. New 
York City, U.S.A.. Chemist. 

1914. Boon, Dr. A. Archibald, Chemistry Department, 
Heriot-Watt College, and (Journals) 87 War- 
render Park Road, Edinburgh, Professor of 
Chemistry. 

1888, BooR,^ Leonard G., 21 Mincing Lane, London, 
E.C., Chemical Merchant. 

1918. Boorne, Herbert E., 23 and 24 Reddiff Street, 

Bristol, Wholesale Chemist and Druggist. 

1912. Boorne, William H., Bu.sh Lane House, Cannon 
Street, London, E.C., Metallurgist, 

1917 Booth, Alfred L., Hockerley House, Whaley 
Bridge. Stockport, Technical Chemist. 

19)6, Booth, James, JUN., Messrs. Booth Bros., Manu- 
facturing Chemists, Woodhey Works, Hol- 
combe Brook, near Ramsbottom, General 
Manager. 

1908. Booth. Joseph W., George E. Kunhardt Mills, 
Lawrence, Mass, U S. A.. Superintendent. 

1904. Booth, N. Parr, Laboratory, Cadbury Bros., Ltd., 
Bournville, near Birmingham, Analytical 
Chemist. 

1916. Boothman, John, Oak Villas, Whitley Bridge, 
S.O., Yorks, Works Chemist. 

1903. Boral, Robin, Rhodes Mount, Rhodes, near Man- 
chester. Works Manager. 

1897. Borland, C. R., Concord, Mass., U.S.A., Smoke- 
less Powder Manufacturer, 
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O.M. Borland, W. DaLRYMPLE, Beacon Lodge, Bean. 

via Dartford, Kent, Manufacturer of Explosives. 

1908. Bose, R., 92-95 Upper Circular Road, Calcutta. 

'India, Chemical Works Manager. 

1890. BoST, W. D. Ashton, Cartvale Chemical Works. 

Paisley, Chemical Manufacturer. 

1912. Boswell, Maitland C., Chemistry and Mining 
Building, University of Toronto. Canada. 
Lecturer on Organic Chemistry. 

O.M. BoTHAMLF.Y, C. H., Weston-super-Mare, Somerset, 
County Director of Technical Instruction. 

1901. Bottomley, Dr. J. Frank, c/o The Thermal 
Syndicate, Ltd., Neptune Road, Wallsend-on- 
Tyne (Journals to Kenrsney, Westfield Avenue, 
Gosforth, Newcastle-on-Tyne), Consulting 
Chemist. 

1906. Bottomley. W,, c/o The United Alkali Co.. Ltd., 
Ammonia Soda Works, Fleetwood, Chief 
Engineer. 

1917. Boucher. Charle.s E., c/o Ferris & Co.. Ltd.. 
Bristol, Director. 

1917. Boucher, FToracF. C.. c/o Messrs, josiah Hard- 

man, Ltd., Aston Church Road, Nechells, 
Birmingham, Works Manager. 

O.M. Boulton, Capt. Sir Harold E., Bart., C.V.O., 
C.B.E., City of London Yeomanry (Journals to 
c/o Messrs. Burt, Boulton fir Haywood, Ltd., 
lotion, near Southampton). Chemical Manu- 
facturer. 

1883. BoUI.TON, T. S.. 27 Engayne Gardens, Upminster, 
Essex. Manager. 

1918. BoURGOIN. Louis, Ecole Polytechniquc, 288 St. 

Denis. Montreal, Canada, Professor of Indus- 
trial Chemistry. 

1917. Boiisqult, Calixte F., 1030 St. Hubert Street, 

Montreal, Can.»da. Chief Chemist. 

1910. BoWATER, John W., Woodville, Beeches Road, 
West Bromwich, Works Manager. 

1918. Bowden, Harry D., 50 Beak Street, Regent 

Street, London, W. I, Chemist and Druggist. 
1917. Bowen, Ev.an M., Llwynpia House, Llwynpia, 
Glam, Works Manager and Chemist. 

1888. Bower, Frank, Brewery Hou.se, Spitalfields, 
Lonclon, E., Analytical Chemist. 

1909. Bower, Joshua, c/o Kynoch, Ltd., Lion Works, 
Wilton, Birmingham (journals to 45 St. Peter s 
Road, Handsworth, Birmingham), Chemist. 
1897. Bower. William H., 29th Street and (Cray’s Ferry 
Road, Philadelphia. Pa., U.S.A., Chemical 
Manufacturer. 

1892. Bowes, Harry, 9 Park Road, Heaton Moor, 
Stockport. Analytical Chemist. 

1915. BoWIS, Dr. Wm. J., “The Gables,” Bridgford 
Road. West Bridgford, Nottingham. Technical 


Chemist. 

1917. Bowles, Percy E., c/o Mes.srs. Titanine, Ltd.. 

Felling-on-Tyne, Research Ciicmist and 

Manager. 

1899 Bowley. j. Plunkett, 36 Argyll Mansions. 

Chelsea. London. S.W. 3. Varnish Manufac- 
turer. 

1908. Bowman, Fred C., 1632 University Avenue, New 
York City, U.S.A., Chemist. 

1884 Bowman, R.. c/o Bowmans. Lid., Moss Bank 
Works, Widnes, Chemical Manufacturer. 

1907. Bowman, Richard S.. Quarn Cottage, Great 

Sankey, near Warrington, Chemist. 

1917. Bowman. Stanley, D. W. l^aborntory, H.M. 

Dockyard, Chatham. Analytical Chemist. 

1896. Bowman, Walker. 39 Cortlandt Street, New York 
City. U S. A., Chemist. 

1918. Bowrey, Stanley E.. Westwood, 115 Hainault 

Road, Leytonstone, London, E. 11, Works 

Chemist. , r* j d 

1917. BoWYER, John J., 41 Heath Road, Kuncorn, 
Cheshire. Chemist. 

1917. Bowyer. Stephen B., 10 ni' 

Streatham Park, London, S.W. 16, Dairy 
Analyst. 


1904. Boyce, Framroze H., 86 Hugh’s Road, Chaupaty, 
Bombay, India, Technical Chemist. 

1893. Boyce, I rank, 48 Duchy Road, Harrogala. 
Technical Chemist. 

1910. Boyce. Jame.s, Route 8. Holland, Mich., U.S.A., 
Chid Chemist. 

1913. Boyd, Robert, c/o British Columbia Sugar Re- 
fining Co., Ltd., Vancouver, B.C., Canada, 
Chemist. 

1917. Boyle. Arthur L.. Newlands, 511 Kensington 
Hill. Bnslington, Bristol. Engineer. 

1919. Boyll.s. Dr F. M.. McCormick fit Co,, Baltimore, 
Md.. U.S.A., Chemist. 

1919. Bracegirdle, H. 34 Fairview Avenue, 

Levenshulme, Manfchester, Technical Chemist. 
1885. BradburN, J. A.. 311 Montgomery Street, Syra- 
cuse, N.Y., U.S.A., Manufacturing Chemist. 

1917. Bradbury. Mis.s Emily T.. 113 Sutton Court, 

Chiswick, London, W. 4, Chemist. 

1912. Bradford. I ranci.s L. W., 100 Rotton Park Road, 
Edgliastoti. Bitminghain, Chemist and Works 
Matiager. 

1895. Bradford. Henry. Strettinglon, Goodwood, near 
Chichester. Analytical C hernist. 

1918. Bradley, Arthur B.. 7a Inglethorpe Street, 

F ulham Park, London, S.W. 6, Works Chemist. 
1915. Bradley. G. W. J.. By-Products Department. 1 he 
Ebbw Vulc Steel, Iron and C.oal Co., Ltd., 
Ebbw Vale, Mon, Chemist. 

1918. Bradley, Sydney W., 12 Glehelands Avenue, 
South Woodford, London, E. 18, Analytical 
and Technical Chemist. 

1917. Bradshaw, Dr. Hamilton, Messrs. E. I. du Pont 
de Nemours fit Co., Experimental Station, 
Henry Clay, Del., LLS.A., I3irector. 

1917. Brady, Dr U.scar L., University of L.ondon Club, 

21 Gower Street, London, W.C. 1, Research 
Chemist. 

18%. Bragg, EvERUrr B., 18.38 Chicago Avenue, 

Evanston, 111., U.S.A. , Manufacturing Chemist. 
1891. BraITHWAITE, I.saaC, Ghyll Close, Kendal, West- 
moreland, Drysalter. 

1897. Braitm WAITE, John O., Holme Lacey. Warren 
Road, Cliingford. Essex. Chemical Works 
Manager. r- . . mi 

1903. Brame, Prof. I. S. S.. 3 Vanbrugh Fields, Black- 
heath, London. S.E., Professor of Chemistry. 

1918. Bramley, Dk Arthur, The Technical College, 

Loughborough, Chemist. 

1902. Branegan. James A., 12 Park Avenue, Millbourne, 

Delaware Co., Pa., U.S.A., Chemical Sales- 
man. ^ , 

1915. Branson. Frederick H., North View. West Park 

Grove, Park^Lane, Roundhay. Leeds, Manu- 
factiirinu Chemist. 

O.M. Bran.son, F. W., Wynneholme, Far Headingley, 
Leeds, Pharmaceutical Chemist. 

1903. Brassard. I red a, Me-ssrs. F. n Brassard fit 

ford. Chald Lane Colour Works, Wakefield. 
Yorks, Aniline Dyestuff Importer. 

1918. Braun Hugo C., Caixa 1685, S. Paulo, Brazil, 
Chemical Merchant. r- i j 

1901 Brfakley, Harry, c/o The Amalgams Co., Ltd., 
Atlercliffe Road. Sheffield. Analytical Chemist. 
1918. Breckenridge, Dr. James M., Expcrimenul 
Station, Hercules |^owder Co., Kenvil, N.J., 
U.S.A.. Assistant Director, 

1906. Breckenridge, John E., American Agricultural 
Chemical Co., Carteret, N.J., U.S.A., Chemiat. 
1917. Breithvupt, J. EdWaRD, c/o The Breithaupt 
Leather Co., Kitchener. Ont., Canada, 
Chemical Engineer. 

1900. Brewis, E Theodore, 31 Belgrave Road, Leyton. 

Essex, Analytical Chemist. 

1894. Breyer. Theodor. 725 Washington Avenue, 
Wilmette, 111., U.S.A,, Chemiat. 

1916. BRlAFiT, Arthur, 14 Beech Road, Sale, Cheahlro, 

Works ChemUtr 
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1685. BrianT, L.. 24 Holborn Viaduct, London, E.C, 
Analytical Chemist. 

J9I7. Bride, Cyril, 161 Marton Road, Middlesbrough, 
Works Chemist. 

1918. Bridge, Kred, c/o Messrs. W. A. Ward fit'Co., 

Ltd., Kent Street, Nottingham, Research and 
Works Chemist. 

1913. Bridge, Stanley W., c/o Messrs. Brandram 

Bros. & Co. Ltd., 16 Philpot Lane, London, 
E.C. 3, Analytical Chemist. 

1919. Bridges, Alfred H., 14 Stanley Terrace, West 

Street, Bedminster, Bristol, Works Chemist. 
I89{). Brierley, J. T., Highfield, Golden Hill, Lcyiand, 
near f^reston, Lancs, Analytical Chemist. 

1919. Briggs, Ernest, 34 'Downlcaze, Stoke Bishop, 
Bristol, Soap Manufacturer. 

1919. Briggs, Fr.SNCIS H., Victoria Leather Works, 
Waring Street, Leicester, Managing Director. 
1893. Briggs, J. F., 3 Hartington Street, Derby, Tech- 
nical Chemist. 

1912. Briggs, O. W. H., c/o Harborough Rubber Co., 
Market Harborough, Chemist. 

1885. Briggs, I . Lynton, 188 Central Avenue, Flush- 

ing, Long Island, N.Y., U.S.A., Technical 
Chemist. 

1919. Brightman, John Henry, H.M. Patent Office, 
Chancery Lane, London, W.C. 2, Civil Servant. 

1917. Brightman, KaINALD, c/o Levinstein. Ltd., Black- 
ley, Manchester, Re.search Chemist. 

1914. Brinsley, Frank, 9 Crowthorn Road, Ashton- 

under-Lync, Demonstrator in Physical 
Chemistry. 

1917. Briscoe. H. V. A., 32 Blenheim Cardens, 
Cricklewood, London, N.W., 2, Consulting 
Chemi.st. 

1905. Bristol, Dr. H. Stanley, 345 Salisbury Street, 

Worcester, Mass., U.S.A., Chemist. 

1886. Bristow, G. W., c/o Walter J. Crook, 10 East- 

cheap, London, E.C., Chemical Manager. 

1912. Britland, William J,. Pear Tree Cottage, Alvan- 
ley, near Helsby, Cheshire, C.'hemist. 

1917. Britton, F^eginald P. L., 58 The Crescent, Wim- 

bledon Park, London, S.W. 

1889. Brock. Arthur, Firework Factory, Sutton, 
Surrey, Firework Manufacturer. 

1918. Brook. William, 14 Western Road, Cowlersley, 

Milnsbridge, near Huddersfield, Works 

Chemist. 

1896. Brooke. C. B. JUN., Colne House, Brantham, 
near Manningtree, Xylonite Manufacturer. 

1884, Brookes, E. A., c/o Braden Copper Co., Ltd., 
Sewell, Rancagua, Chile (via Panama), 

Chemist. « 

1916. Brooks, Prof. B. T., 50 East 41st Street, New 
York City, U.S.A., Profes.sor of Chemical 
Engineering. 

1906. Brooks, Cecil j.. c/o M. M. Simau, Benkoelen, 

Sumatra, Ned. India, Metallurgist. 

1919. Broom, Walter A., 2 Diseworth Grove, Mun- 

della Road, Nottingham, Technical Chemist. 
1916. BroT, Dr. Maurice, Paper Department. Univer- 
sity. 44 Avenue Felix Viallet, Grenoble. 
France. Professor of Chemistry. 

1911. Brothers, Horace E., Higher Knutsford Road, 
Latchford, Warrington, H.M. Inspector of 
Factories. 

1909. Brothers, William, c/o Brothers Chemical Co,. 
Ltd., I rafford Park, Manchester, Chemical 
Manufacturer, 

O.M. Brotherton, Colonel E. A., City Chambers, 
Leeds, Ammonia Distiller, 

1884. Brown, Prof, A, Crum, F.R.S., 8 Belgravc 
Crescent, Edinburgh, Professor of Chemistry. 

1918. Brown, Arthur E.. Laboratory. 37 Lombard 
Street, London, E.C, 3, Analyst. 

O.M. Brown. David, 93 Abbey Hill, Edinburgh, 
Chemicakl^anufocturer. 


O.M. Brown, David, Donaghroore, Tyrone, Ireland, 
Soap Manufacturer. 

1918. Brown, David, jun., 62 Robertson Street, Glas- 

gow, Chemical Broker. * 

1890. Brown, Edward Hilton (Petrograd, Russia); 
all communications to Sidney G, Pasfield, Cen- 
tury Insurance Co., Ltd., 27 Queen Victoria 
Street, London, E.C. 4, Analytical Chemist. 
1910. Brown, George Winslow, Assabet Mills, May- 
nard, Mass., U.S.A., Chemist. 

O.M. Brown, Henry, Benskins Brewery, Watford, 
Herts, Brewing Chemist. 

1899. Brown, Dr, Henry C., The Chemical Work^ 

King’s Lynn, Chemical Manufacturer. 

1919. Brown, Herbert P., Messrs. Claus & Co., Crabtree 

Lane, Clayton, Manchester, Chemist. 

O.M. Brown, Dr. Horace T., F.R.S., 52 Nevern Square. 

Kensington, London, S.W., Brewing Chemist. 
1903. Brown, Hugh B., c/o Messrs. Carr, White & Co., 
Ltd., Wigton, Cumberland, Chemist. 

1918. Brown, John, 3 and 5 High Street, Berwick-on- 

Tweed. Pharmaceutical Chemist. 

1919. Brown, Leslie G., 6 Airlie Gardens, Ilford, 

Essex, Student of Chemistry. 

1917. Brown, Le Roy, 55 Summit Avenue, Saulte Ste. 

Marie. Ontario, Canada, Civil Engineer. 

1919. Brown, Mortimer J., c/o Roessler and Hasslacher 
Chemical Co., Perth Amboy, N.J., U.S.A., 
Chemist. 

1917. Brown, Norman B., 25 Kintyre Avenue, Toronto, 
Canada, Assistant Superintendent and Chemist. 
1892. Brown, Reginald B., 45 Finsbury Square, 

London, E.C. 2, Technical Chemist. 

1917. Brown, Robert S.. c/o Brimsdown Lead Co., 
Brimsdown, Middlesex, General Manager. 

1901. Brown, Samuel B.. Print Works, Birch Vale, 

Stockport, Calico Printer. 

O.M. Brown, Walter, c/o Jas. H. Dennis & Co., Ltd., 
Widnes, Technical Chemist. 

1900. Brown, Walter B., Victor Chemical Works, 

1805, Fisher Building, Chicago, 111., U.S.A., 
Chemist and General Superintendent. 

1919. Brown, Wilfred ]., 38 Green Park, Bath, Works 
Manager. 

1919. Brown. William, Fastern Smelting Co., Data 
Kramat Road, Penang, S.S., Metallurgical 
Chemist, 

1916. Brown, William F., 2 Flora Villas, Whalebone 

Avenue, Chadwell Heath, Essex, Gas Works 
Chemist. 

1901. Browne, Dr. Arthur L.. 215 East Fayette Street, 

Baltimore, Md., U.S.A., Analytical Chemist. 

1917. Browne, Walter L., “ Kininnie,” Kirkton Road, 

Burntisland, Fife, Works Chemist. 

1919. Browne, Wilfred R., c/o Colonial Sugar Refining 
Co., Ltd., O’Connell Street, Sydney, N.S.W., 
Australia, Sugar Chemist. 

1919. Browning, Henry, jun., c/o The Rectory. 
Beswick, S.E. Manchester, Managing and 
Research Chemist. 

1905. Browning, Prof. K. C., II Barton Terrace, 
Dawlish, South Devon, Professor of Chemistry. 
O.M. Browning, W., Bentclifte, Accrington, Calico 
Printer. 

1917. Brownlee, Richard P., 43 Bloxcidge Street, 

Langley, Birmingham, Technical Chemist. 

19)9. Brownlie, David, Messrs. Brownlie & Green, Ltd.. 
Church Street, Cheetham, Manchester, Techni- 
cal Chemist and Engineer. 

1902. BroWNSDON, Dr. H. W., King’s Norton Metal 

Co., Ltd., King’s Norton, Birmingham, and 
(Journals) 109 Oxford Road, Moseley, near Bir- 
mingham, Works Chemist. 

1918. Brownson, Thomas K., 19 Priory Gardens, High- 

gate, London, N. 6, Research Chemist. 

1902. Bruce, Alexander, Laboratory, Hyde Park 

Corner, Colombo, Ceylon, Explosives Chemist. 
1918. Bruce, James C., 64 Wall Street, New York City. 
U.S.A.i Merchant. 
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1911. BRua, Joseph, JoutnaU to General Manager. 
Dynamite Factory, Weat Somerset, Cape 
Colony, Secretary. 

1908. Bruce, Robert, 44 High Street. Leven. Fifeshire. 
Works Chemist. 

1919. Bruce, Robert J., 29 Foster Road. Duke's 
Avenue, Chiswick, London, W. 4. Analytical 
Chemist. 

1900. Bruce, WiU-IAM T., 3 Lombard Court, London. 
E.C., and (Journals) c/o T. C. Allchin. Long- 
held, Kent, Director. 

1911. Brunet, Louis, '* Revue Generale des Sciences, ’ 
97 Boulevard Montmorency, Paris XVI, France, 
Chemist and Secretary. 

1918. Bruni, Professor Giuseppe, Messrs. Pirelli & Co.. 

via Ponte Sevesa 21, Milan, Italy. 

1916. Brunjes, Thomas A.. 67 Waller Road, New 

Cross, London, S.E., Tar Distillery Chemist. 
1887. Brunner, Sir John, Bart., c/o Brunner. Mond 
and Co., Ltd., 82 Victoria Street. London, 
S.W. 1, Chemical Manufacturer. 

1902. Brunner, RosCOE, The Winnington Hall Club, 
Winnington, Northwich, Alkali Manufacturer. 
1894. BrunTON, j. Dixon, Wire Mill, Musselburgh, 
Scotland, Wire Manufacturer. 

1904. Bryant, Arthur P., c/o Clinton Sugar Refining 
Co., Clinton, Iowa, U.S.A., Chemist. 

1919. Bryant. Edward G.. Box 5754, Johannesburg, 

S. Africa. Scientist. 

1918, Bryant, John J., 28 Greenwood Road, Dalston, 
London, E, 8, Works Chemist. 

1908. Bryce, Charles, C., 43 45 Great l ower Street, 
London, E.C,, Merchant. 

1917. Bryce, George, 36 Shandon Crescent, Edinburgh. 

Botanist. 

1897. Bryson, James, Pumpherston Oil Works, Mid 
Calder, Scotland, Oil Works Manager. 

1892. Buchanan, D. G., Ofa " Keryma,” Iquique, 
Chile. Analyst. 

1908. Buchanan, Duncan G.. 27 Woodlawn Avenue 
East, loronto, Canada, Chemist (Rubber 
Works). 

1904. Buchanan, E. F., 11432 Prairie Avenue, Chicago, 
111., U.S.A., Chemist. 

1904. Buchanan, John L.. “ Lancelyn,” Spital, 

Cheshire, Journals to Messrs. Lever Bros., Ltd., 
Port Sunlight, Analytical Chemist. 

1904. Buchanan, Joshua D., c/o Nobel’s Explosives 
Co., Ltd., Polmont Station, Scotland, Superin- 
tendent of Works. 

1910. Buchanan, Walter G., c/o Lautaro Nitrate Co., 

Ltd., Taltal, Chile, Chemist. 

1897. Buck, Charles A., Prospect and Park Avenues, 
Bethlehem, Pa., U.S.A. , Journals to L.^ J. 
Buck, Esq., c/o National Carbon Co.. Room 
1712, 30 East 42nd Street. New York. N.Y.. 
U.S.A., Chief Chemist (Bethlehem Iron Co.). 

1918. Buckenham, Frederick William, 21 North Birk- 

beck Road, Leytonstone, London, E., Ana- 
lytical Chemist. 

1911. BuddE, Dr. Carl, c/o The Hendon Paper Works 

Co., Ltd., Sunderland, Chemical Engineer. 
1918. BuFTON, William R., Barton Lodge. Broomy Hill. 

Hereford, Analytical Chemist. 

1915. Bucefe, E. R., Instow, Mycenae Road, Blackheath, 
London, S.E., Manufacturing Chemist. 

1917. Bull, Bertram A.. 14 North, Road, West Bridg- 
ford, Nottingham, Works Chemist (Boots’ Pure 
Drug Co.). 

1902. Bull. Irving C.. 100 Maiden Lane, New York 
City, U.S.A., Chemist. n i ^ 

1899. Bult, Herbert J., 63 Addiscombe Road, Croy- 


don, Chemist. „ , . i 

O.M. BumBY, H., Bellevue, Sandbach, Cheshire, Iron 
and Chemical Works Director. 

1915. BunCE, a., c/o The Morgan Crucible Co., Ltd., 
Church Ro«d. Battersea. Loivdon, S.W., Works 


Chemist. 


O.M. Bunker, H. E., 310 Kingston Road, Toronto, 
Ontario, Canada. Technical Chemist. 

1901. Bunting. Henry H., Oficina de Ensayes F. C. C. 

del P., Callao, Peru, Analyst. 

1918. Bunyan. Frederick W., Pittsburgh, Cal., U.S.A.. 
Chief Chemist. 

1918. BurbRIDGE, James K,, Laboratory, India Rubber 
Mills. Tottenham. London, N. 17, India Rubber 
Manufacturer. 

18%. Buriord, Samuel F.. 1 he Ridgeway, Rothley, 
near Leicester. Analytical Chemist. 

1918. Burger. A. W., c/o Messrs. Levinstein, Ltd., 
Blackley, Manchester, Chemist. 

1889. BUrgER. Dr. J., 9 Vincent Avenne, Chorlton- 
cum- Hardy. Manchester. Technical Chemist. 
1901. Bukges.s. Prop Cha.s. F.. C. F. Burgess Labora- 
tories. Madison, Wis., U.S.A., Fllectrochemical 
EMigineer. 

1889. Burgess, Geo.. Sydney Cottage, Halehank, 
Widnes, Chemist. 

1917. Burgess, Percival J., 62 Norfolk Rond, I..,ittle- 
hampton, Diiecfor Rubber Planting Companies. 
1889. Burgess, Wm 1 ., 20 Priory Road, Bedford Park, 
London, W,. Analytical ( heinist. 

1917. Burke, FiENRV U., c/o 1 he British American 

Tobacco Co., Ltd., Ashton Gale, Bristol, Works 
Manager. 

1918. Burls, HehrEHI I ., c/o 24 Gloucester Street, 

Warwick Srjuare, London, S.W.. Mechanical 
Engineer. 

1891. Burnet. Henry K., North Brook Vitriol Works, 
Bradford, Yorks. Sulphuric Arid Maker. 

1909. Burnett, Arthur, “ Clairville, ” Wea.ste Lane, 

Pendleton. Lancs, Chemist. 

1893. Burnham, J. C., De|)nrtment of Explosives Supply, 
H,M, f ae fory, Gretna, Superintendent, 

1919. Burns, Alan C.. 9 Derbyshire Lane, Stretford, 

Manchester, Student. 

1918. Burk, Clii I ORD G., 71 Cartwright Street, London, 
Ontario, C anada, Chemistry Student. 

1900. Burr. F-DMUND ( ,, 1722 Vallejo Street, San Fran- 

ci.sco. Cal , U..S.A., Manufacturer. 

1917. Burr, Richard J., 247 Browning Road, Manor 

Park, Essex, Works C'hemi.st. 

O.M. Burrell, B. A,, 8 Springfield Mount, Leeds, 
Analytical C hemist. 

1910. Burrell. Keith. BurrelTs Wharf, Millwali, Lon- 

don, E., Manufacturer. 

1906. BurrouCH, F.RNEst J., Cale l^istillery, Hutton 
Road, Lambeth, London, S.F’., Rectifier. 

1918. Burrowe.s. Gilbert, 162 Fifth Street East, North 

Vancouver, B.C., Canada, Assaycr and 
Surveyor. 

1919. Burrows, F^dwa^d L., 109 Abbeyhill, Edinburgh, 

Works Chemist, 

1919. Burrow.s, George J., Watson Street, Neutral Bay, 
Sydney, NS W., Australia, Demonstrator in 
Chemistry. 

1917. Burrows, Stanley L., Ontral Laboratory, 

Buccleuch Memorial Technical Institute, 
Hawick. I echnt' al C hemist . 

1918. Burt, Milo ('., c/o /Ltna F.xnlosives Co., 165 

Broadway. New York, U.S.A., Chemist. 

1912. BurT-Gerrans. J, T., 46 Dewson Street, Toronto, 
Canada, FJectro-Chemist. 

1901, Burton, Ali RED, 114 Bedford Road, Toronto, 

Canada, I3yer and Finisher. 

1914. Burton, Donald, Westbourne, St. Andrew’s 
Avenue. Morley, near Leeds, Research 
Assistant. 

1903. Burton, John, 2 Green Street, Bethnal Green, 

London, E., Dye and Chemical Manufacturer. 

1904. Burton, Thomas R.. c/o Scott, Greenwood and 

Son, 8 Broadway, Ludgate Hill, London, E.C., 
Technical Journalist. 

1914. Burton, Tom F., 2 Blenheim Road, St. John’s 
Wood. London, N.W. 8, Editor. 

1889. Burton, Wm., 39 Queensborough Terrace, Bays- 
water, London, W. 2, Potter’s Chemist. 





1918. BuRWEIX, Robert P., 92 Southtown Road, Great 

Yarmouth. Worka Chemist. 

J9I5. Bury, Ernest, Skinningrove Iron Co.. Ltd., 
Saltburn-hy-lhe-Sea, Works Manager. 

1906. Busby, Fred. E., New Bedford Textile School, 

New Bedford, Ma.ss., U.S.A., Chemist. 

1913. Bush, Dr. Harry T., c/o Messrs. Huntington^ 
Heberlein and Co., Ltd.. 2 Metal Exchange 
Buildings, London, E.C. 3, Chemical Engineer. 
1897. Bush, J. M., c/o W. J. Bush and Co., Ltd., Ash 
Grove, Hackney, London, E., Manufacturing 
Chemist. 

1919. Butcher, Miss Constance M., 95 Middleton Hall 

Road, King’s Norton, Birmingham. Chemist. 
1897. Butler, David B., 6‘Earl Street, Westminster, 
London. S.W., Cement Expert. 

1918. Butler, Edwin H., 26 St. James Road, Leicester, 
Manufacturing Chemist. 

1918. Butler, Eric W., c/o Wm. Butler and Co., Ltd., 

Crews Hole, St. George, Bristol, Chemical 
Engineer. ' 

1913. Butler, Geo. B., Adelaide Villa, Belle Vue 
Grove, Grove Hill, Middlesbrough, Assistant 
Blast Furnace Manager. 

1919. Butler, Gerald S., Aruvankadu, Nilgris, S. 

India, Chemist (Cordite Factory). 

1918. Butler, Guyton, 6 Gray’s Inn Square, London, 

W.C. 1, General Manager. 

1919. Butler, Raymond R., Conway Villa, 64 Bonham 

Road, Brixton Hill, London, S.W. 2, Analytical 
Chemist. 

1885. Butler, Samuel, The Cedars, Compton, Wolver- 

hampton, Brewer. 

1905. Butler, Dr. T. Howard, c/o Messrs. Wm. Butler 

and Co., Ltd., Silverthorne Lane, St. Philip’s, 
Bristol, Chemist. 

1886. Butler, W. Waters, Brewer’s Office, Cape Hill 

Brewery, Birmingham, Brewer. 

1892. Butterfield, W. j. A.. 66 Victoria Street, West- 

minster, London, S.W., Analytical Chemist. 
1900, BuTTERWoRTH, Elwell R., c/o Reversible Collar 
Co., Ill Putnam Avenue, Cambridge, Mass., 
U.S.A., Chemist and Mechanical Engfneer. 
1919. Buttrick, Harold P., 15 Braemar Avenue, Wood 
Green, London. N. 22, Analytical Chemist. 
O.M. ByaRD, a. G., El Pradon, Trubia. (Asturias), 
Spain, Technical Chemist. 

1893. ByROM, T. H., 35 Christchurch Avenue, Brondes- 

bury, London, N.W. 6, Analytical Chemifct. 

1915. Bywaters, Dr. Hubert W., c/o Messrs. J. S. Fry 
and Sons, Ltd., Bristol, Chemist. 
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1884. Cabot, Godfrey L., 940 Old South Building, 
Boston, Mass., U.S.A., Manufacturing 
Chemist. 

1907. Cabot, Samuel, 141 Milk Street, Boston, Mass., 

U.S.A. , Chemical Manufacturer. 

1906. CaDDICK, Arthur, Casa Fundicion, Minas de Rio 

Tinto, Huelva, Spain, Smelling Works 
Manager. 

1919. CaDEN, Robert, 29 Colwyn Road, West Hartle- 
pool, Steel Works Chemist. 

1918. Cadenhead, a. F. Grant, Alice Street, Kingston, 
Ont., Canada, Industrial Chemist. 

1889. CaDETT, Jas., Ashtead, Surrey, Chemical Engineer. 
1905. Cain, Dr. J. C., 24 Aylestonc Avenue, Brondes- 
bury Park, London, N.W., Colour Chemist. 

1917. Calam, Harold, 18 Melton Road, West Bridgford, 

Nottingham, Research Chemist (Boots Pure 
Drug Co.). 

1905. Calder, Prof. Edwin E., Long Meadow. R.I., 
U.S.A., Professor of Chemistry. 

1918. Calder, Ronald B., “ WyvU,” 21 Seagry Road, 

Wanstcad, Essex, Chemist. 

1897. Calder. W. A. S., Ravensthorpe, Harborne, 
Birmingh|p. Chemical Manufacturer. 


1912. Caldwell, Wallace L., 3525 Cliff Road, Birmint* 
ham, Ala., U.S.A., Engineering Chemist. 

1888. Caldwell, Wm., Murray Street, Paisley, Scotland, 
Drysalter. 

1917. Caley, John, Premier Oil Extracting Mills, Ltd.. 
Hull, Managing Director. 

1912. Callan, Dr. Thomas, 2 Spring Bank, Crumpsall 
Lane, Higher Crumpsall, Manchester, Tech- 
nical Chemist. 

1902. Calm, Dr. Chas. E.. California Club, Los 
Angeles, Cal., U.S.A., Manufacturing Chemist. 

1917. Calvert, Arthur, c/o Messrs. The Strathclyde 

Paint Co., Davidson Street, Dalmarnock, 
Glasgow, Analytical Chemist. 

1904. Calvert, Dr. Harry T.. West Riding of York- 
shire Rivers Board, Wakefield, Chemist. 

1895. Cambier, Jacob, 1401 Carteret Avenue, Pueblo, 
Colo., U.S.A., Chemist. 

1919. Came, Percy A. W., 21 Downfield Road, Clifton, 
Bristol, Assistant Works Manager. 

1916, Cameron, Alex. M., Beechleigh, La.s8wadc, Mid- 

lothian, Analytical Chemist. 

1918. Cameron, Iain, c/o National Tar Products, Ltd., 

Commercial Road. Barrhead, Scotland, 
Chemist. 

1904. Cameron, Walter S., 239 West 136th Street, New 
York City, U.S.A., Manufacturing Perfumer. 

1908. Cameron, Wm., c/o The Anglo-Egyptian Oil- 
fields, Ltd., The Refinery, Suez, Asst. Refinery 
Manager. 

O.M. CamMACK, J., ” Fernsholme,” Prescot Road, St. 

Helens, Technical Chemist. 

1886. Campbell. Andrew, The Coppice, Beckenham, 
Kent, Chemist (Mineral Oil). 

1912. Campbell, Arthur F., "Dyserth,” Manchester 
New Road, Middleton, near Manchester, 
Research Chemist. 

1919. Campbell, Charles L.. 75 Pitts Street, Boston, 

Mass., U.S.A., Chemical Engineer. 

1917, Campbell, Denis, 704 Standard Bank Buildings, 

510 Hastings Street West, Vancouver, B.C., 
Canada, Manufacturer. 

1908. Campbell, Fred A.. The Working Men’s College, 

Latrobe Street, Melbourne, Victoria, Australia, 
Principal. 

1919. Campbell, John, 56 Clifford Street, Ibrox, 
Glasgow, Electrochemist. 

1907. Campbell, John A., c/o British South African 

Explosives Co., Modderfonlein, Transvaal, 
Analytical Chemist. 

1912. Campbell, Kennedy, c/o British Dyewood Co., 
Ltd., Parkhead, Glasgow, Chemist. 

1901. Campbell, Kenneth F., I Peel Street, Hudders^ 
field, Civil Engineer. 

1911. Campbell, Lawrence E., 5 St. Matthew’s Avenue, 
Surbiton, Surrey, Chemist. 

1909. Campbell, Peter, Kearny. N.J., U.S.A., Linoleum 

Manufacturer. 

1915. Campbell, Wm. B., 275 Addington Avenue, 
Montreal, Canada. 

1911. Campbell, Wm. E., c/o Gutta Percha and Rubber 
Ltd., O’Hara Avenue, Toronto, Canada, Indus- 
trial Chemist. 

1919. Campion. William, The Hermitage, WTiickham, 
Swallwell, S.O., Engineer, Teeun Byproduct 
Coke Co. 

1914. Camus, Edward C. A., 30 Rue Victor Hugo, Ivry- 
Port (Seine), France, Chemical Merchant. 

1918. Cannell, Thomas P., 25 Sefton Avenue, Heaton, 

Newcastle-on-Tyne, Managing Director. 

1908. Canning, Ernest R., 137 Great Hampton Street, 

Birmingham, Manufacturer. 

1919. Cant, Thomas, The Academy, Bo’ness, Scotland, 

School Teacher. 

1918. Capener, Arthur J., Fulwood, Blake Avenue, 
Barking, Essex, Works Chemist. “ Retain 
Journals.” 

1891. Carden, Albert J., 20-21 Harp Lane, Gt. Tower 
Street, London, E.C. 3, Distiller. 
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1917. Carder, Frederick, Stenben Glass Works. Com- 

ing, N.Y., U.S.A., Chemist and General 
Manager. 

1915. Cardwell, David. 30 Alexandra Road South. 

Manchester, S.W., Chemist. 

1893. Carey, Arthur, Orient House, Gateacre. Liver- 
pool, Chemist. 

1906. Carey, W. Gordon, c/o Sunderland and South 
Shields Water Co., 29 John Street, Sunderland. 
Chemist. 

1904. Cargill, John T., c/o Finlay, Fleming and Co., 
Rangoon, Burmah, East India Merchant. 

1915. Carlos, Arthur S., 42 Foxley Road, North Brix- 

ton, London, S.W., Analytical Chemist. 

1919. Carlyle, Elmer C.. 114 Pearl Street, New York 
City, U.S.A.. Analytical and Consulting 
Chemist. 

18%. Carmichael, Herbart, Bureau of Mines, Vic- 
toria, British Columbia, Public Analyst and 
Assayer. 

1919. Carmichael, James T.. c/o Anglo-Egyptian Oil 
Fields Refinery, Suez, Works Chemist. 

1919. Carmichael, John, Government Laboratory, 
Clement’s Inn Passage, Strand, London, 
W.C. 2, Analytical Chemist. 

1918. CaRMINATI, PasqUALE, 8 Corso Concordia, Milan, 

Italy, Chemist and Colourist. 

1884. Carmody, Prof. Patrick, Losiwithiel, Cornwall, 
Analytical Chemist. 

1897. CaRNELL, Wm. C., 1141 Arrolt Street, Frankford, 
Philadelphia, Pa., U.S A.. Chemist. 

1916. CaROTHERS, A., 164 Roseberry Street, St. James. 

Winnipeg, Canada. Pharmaceutical Chemist. 
1893. Carpenter. Dr. C. C., South Metropolitan Gas 
Co., 709a Old Kent Road, London. S.E., Civil 
Engineer. 

1918. Carpenter, Charles Wm., Research Laboratory, 
Messrs. Levinstein, Ltd., Blackley, Manchester, 
Chemist. 

1908. Carpenter. Edwin P., Culvert Works, Sheepcote 
Lane, Battersea, London. S.W., Manager of 
Casein. Ltd. 

1900. Carpenter, Frank B., 11 South 12th Street, Rich- 
mond, Va., U.S. A., Analytical Chemist. 

1900. Carpenter, Harry B., c/o Lister’s Agricultural 
Chemical Works. P.O. Box 286. Newark. N.J.. 
U.S.A. 

1915. Carpenter, Henry A., Yale Club. Vanderbilt 
Avenue and 44lh Street, New York, U.S.A. 
1904. Carr, Francis H.. Wejjthorpe. Ruddington, 
Notts, Manufacturing Chemist. 

1918. Carr, John T.. 2b Beaconsfield Avenue, Low Fell, 
Gateshead-on-Tyne. Analyst. 

1917. CaRRICK, Peter McA., 329 Railway Street. Van- 
couver, B.C., Canada. Managing Director (B.C. 
Pharmaceutical Co., Ltd.). 

1907. Carrier, C. F., JUN.. 500 Euclid Avenue, Elmira, 
N.Y.. U.S.A., Manufacturing Chemist. 

1904. Carter, Alfred, Cuba Street. Petonc, Wellington, 

New Zealand. Works Manager. 

1905. Carter, Robert A., 4923 Osage Avenue, Phila- 

delphia, Pa.. U S A.. Chemist. 

1917. Carter, Sidney R.. The University, Birmingham, 


Chemistry Lecturer. 

1895. Carter, Stewart F., 77 Lafayette Avenue, Pas- 
saic. N.J., U.S.A., Technical Chemist. 

1903. Carter, Thomas, Yorkshire Dyeware Chemical 
Co., Paradise Works, Savannah la Mar, 
Jamaica, Works Chemist. 

1886 Carter, W. Chas., c/o Dominion Iron and Steel 
Co.. Sydney, C.B.. Canada, Analytical 

ChetnisA. , r- i . r - 

1916. Cartwright, T. T. F.. c/o N^ Explosives Co.* 
Stowmarket, Suffolk, Chemist. 

J9II. aRTk-. Ron»LD D.. c/o Mean. Stutchbup'’*. 
Ltd.. 6 Bevis Marks, London. , E C. 3, Ana- 


l3rtiral Cheraitt. 


1917. Carvalho, Harold N., The Hive, Fclden, nanr 

Boxmoor, Herts, Export Merchant. 

1906. CaRVETH, Dr. H. R., Niagara Electrochemical 
Co., Niagara Falls, N.Y., U.S.A., Works 
Manager. 

1918. Carwardinf, Lewis. 8 Sheene Road, Bedminster, 

Bristol, Manufacturer. 

1919. Car WOOD, Henry A., 53 Groombtidge Road. 

London, E. 9. Works Chemist. 

1914. Casey. John V., Charlemont, Moy, Co. Tyrone, 
Ireland, Waterproof Manufacturer. 

1903. Caspari, Dr. W. A.. Arts Club, 40 Dover Street, 
London. W., Chemist and Physicist, 

1918. Caspeix, John, 33 Lidderdale Road, Sefton Park, 
Liverpool, Mineral*and Metallurgical Chemist. 

1917. Cass, Wilfred G.. Blair Athol, Heswall, Birken- 

head, Abstractor. 

1899. Castro, J. Paul de. 1 Essex Court, Temple, 
London. E.C., Barrister-at-Law. 

1918. Cattfrmole. Henry S., 3 Bloxcidge Street, 

Langley Green, near Birmingham, Chemical 
Engineer. 

1909. Caulkin. Howard A.. ” The Glen,” Cumbw' 

hill Road, Duffield. Derbyshire, Analyst. 

1918. Causer, Geoffrey. Clevedon, 125 Perry Vale, 
Forest Hill, London, S.E. 23, Works Chemist. 
1906. Cave-Brown-Cave, E. J.. 51 Dufferin Street, New 
Westminster. B.C.. Canada. Manager. 

18%. Caven, Dr. Robert M., The Technical College, 
Darlington, Principal. 

1914. Caw, Wm., No 3 Staff Hostel, Eastriggs, Dornock, 
Annan, Chemist. 

O.M. Cawley, George, 82 Victoria Street, Westminster, 
London. S.W. 1. Chemical Engineer. 

O.M. Cawley, John, 600 Mount Prospect Avenue, 
Newark, N.j., U.S.A., Analytical Chemist. 
1897. Cawley, 'Fhos, A., British Gelatin Works. Ltd., 
New Bedford Road, Luton, Gelatin Manu- 
facturer, 

1906. Chadsey, Stanley B., 476 Brunswick Avenue, 
Toronto, Canada, Chemist. 

1917. Challenger, Dr. Frederick, The University* 
Edgbaston, Birmingham. University Lecturer. 

1910. Challinor, Richard W., Chemical Laboratory, 

The Vechnical College, Sydney, N.S.W., Aus- 
tralia. Teacher of Chemistry. 

1894. Chaloner. G. W.. 26 Eagle Wharf Road, Hox- 
ton, London, N.. Chemical Manager. 

1901. Chamberlain. George E.. 1650 E. William Street, 
Tecalur, 111., U.S.A., Chemist. 

1917. Chamberlain. John, 133 Emhieton Road, Lewis- 

ham, London, S.E., Gas Engineer. 

1918. Chambers, Percy H., ” Cremona,” 31 Mountfield 

Road, Church End. Finchley, London, N. 3, 
Director of Chemical Manufacturing Co. 

1910. Chambliss, Prof. Hardee, U.S. Nitrate Plant, 
No. 1. Sheffield. Alabama, U.S.A., Assistant 
Commissioner of Public Health. 

1912. Chance, Clinton F\, Messrs. Chance and Hunt, 
Ltd., Oldbury, near Birmingham, Managing 
Director. 

1917. Chance, Edgar P.. 9 Hay Hill. Berkeley Square, 
London, W. I. Managing Director. 

1909. Chance, Edwin M.. 61 1 Chestnut Street, Phila- 
delphia, Pa., U.S.A., Chemist. 

1916. Chance. Kenneth M.. British Cyanides Co.. Ltd.. 

49 Queen Victoria Street. London, E.C. 4, 
Managring Director. 

1917. Chandhuri, j. K., Digboi P.O., Upper Assam, 

India, Chemist (Assam Oil Co., Ltd.). 

O.M. Chandler. Dr. C. F.. 51 E^t 54th Street. New 
York City, U.S.A.. Retired Professor of 
Chemistry. 

1912. Chandler. Lee L., Research Laboratory, Pitts- 
burgh Plate Glass Co., Creighton. Pa., U.S.A,, 
Assistant. 

1919. Chang, Cheh-Yao, 37 W. Lane Avenue, 

Columbus, Ohio, U.S.A., ,^udent. 
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1893. Chapun, Dr. Edward M., Public Analysts 
Laboratory, Wakefield, Yorks, Analytical 
Chemist, 

1890. Chapman, A. Chaston, 8 Duke Street. Aldgate, 
London. E.C.3. Public Analyst and Consult- 
ing Chemist. 

1906. Chapman, Arthur J., Baronsmere. Stanhope , 
Avenue. Church End, hinchley, N., and 
(Journals) c/of. Claudet, Ltd., 6 and 7 Cole- 
man Street, London, E.C., Analytical Chemist. 

1918. Chapman, Edward, Delft Villa, 71 Albert Avenue, 

Hull, Analytical Chemist. 

1906. Chapman. Ernest A., c/o Messrs. Boots Pure 
Drug Co., Ltd., Lorjdon Road Branch, Notting- 
ham, Chemist. 

1919. Chapman, William G., “ Biskra,” Stapleford, 

Notts, Leather Manufacturer. 

1894. CharlieR, A. C. J., ” ThurUtone,” 33 Worple 
Road, Wimbledon, London. S.W., Consulting 
Chemist. 

19)9. ChaRLIER, Edg., 89 Rue Verbist, Brussels, Chemi- 
cal Engineer. 

1915. Charlton, W. W. S., c/o The Cotton Powder 
Co., Ltd., Uplees, Faversham, Kent, Manufac- 
turing Chemist. 

1918. Charnock, Elsie May, 29 Upper Dicconson 

Street, Wigan, Lancs, Pharmaceutical Chemist. 

1917. CmarPY, Jean F.. 3 Woodhey Road, Rock Ferry, 

Perfumer-Chemist. 

1900. Chase, March F., 7th Floor, 6 Church Street, 

New York City. U.S.A., Chemist. 

1919. Chatfield, a. W. Freeston, c/o Miss Wemyss, 

15 Viewforth, Edinburgh, Works Chemist. 
1898. Chattock, Herbert E., 23 Apsley Road, Clifton, 
Bristol, Oilcake Manufacturer. 

1910. ChaTTOPADHAYA, P. C., 27, Narikeldanga Main 
Road, Harrison Road, P.O., Calcutta, India, 
Chemist. • 

1915. Chazan, Simon, 188 Elizabeth Street, Hightown, 
Manchester, Works Chemist. 

1901. ChEETHAM. Howard, 18 St. Ann Street, Man- 

chester, Chartered Patent Agent. 

1918. Cheke, Thoma.s W.. Beacon Villas, Station Road, 

Marple, Cheshire, Research Chemist. 

1894. Cheney, John P., c/o Messrs. Cheney Bros., 
South Manchester, Conn., U.S.A., Chemist 
and Silk Manufacturer. 

1915. Cheng, PinzEN, West Gate. Kia-tint?-hsien. 

Kiangsu, China, Analytical Chemist. 

1916. ChETWIN, Harry W., 24-26 Wilson Street. Poplar, 

London, E., Manufacturing and Analytical 
Chemist. 

1913. ChiaRAVIGI.IO. Dr. Dino,' Piazza S. Maria. 

Maggiore 38. Rome. Italy, Director, Explosives 
Laboratory. 

1905. Chick, Oliver. 31 Auckland Road. Cranbrook 
Park. Ilford, Essex. Analytical Chemist. 

1917. ChiTTY, Charles W., Charlton Mill. Dover, Flour 

Miller. 

1919. Chivers. William Batter.son. Wychfield, Cam- 

bridge. Research Chemist. 

1919. Choate, Matthew F. S.. Goraefield, Patricroft, 
Manchester, Technical Chemist. 

1890. Chorlfy, John C.. Pont-y-Pant, Dolwyddelen, 
Carnarvonshire, Analytical Chemist, 

1917. ChoRLEY. Percy, “ Woodville,” Dialstone Lane. 

Stockport, Research Chemist. 

1919. Christensen, Oskar E. M., 6 Rutland Gate, 
Belvedere, Kent,* Research' Chemist, 

O.M. Christie, J., Levenfield, Alexandria, Scotland, 
Dyer and Printer. 

1903. Christie. John, 5 Albert Road, Crossbill, 
Glasgow, Analytical Chemist. 

1914, Christie. John T., South Head Chemical Works, 

Wick, Analytical Chemist. 

1908. Christie, Malcolm, Hornock Cottages, Coat- 
bridge. Scotland. Analytical Chemist. 


J9f0. Christie, Dr. M. G. Crigglestone Collieries, Ltd,. 
Crigglestonc, near Wakefield, Assistant General 
l^anager* 

1907. Christopher, George, Walkden Works, Vemey 
Road, South Bermondsey, London, S.E., Con- 
sulting Chemist. 

1907. Christopher, j. E., The Risehow Colliery Coking 

and By-Product Co., Maryporl, Assistant in 
Charge. 

O.M. Chrystal, W. ]., 7 West George Street, Glasgow, 
Chemical Manufacturer. 

1908. Chrystall, Edwin R., Stanley Villa, 6 Eglinton 

Street, Saltcoats, Ayrshire, Research Chemist, 

1906. Church, Sumner R., c/o Barrett Manufacturing 

Co., 17 Battery Place, New York City, U.S.A., 
Chemical Engineer, 

1919. Churchill, Jesse B., 80 South Street, New York 
City, U.S.A., Chemist. 

1907. Churchill, William, 149 Broadway, New York, 

N.Y., U.S.A,, Glass Works Chemist. 

1915. Chute, Robert J., 347 Pape Avenue, Toronto, 

Canada, Manufacturer. 

1909. Claflin, Albert W., 180 Medway Street. Pro- 

vidence, R.I., U.S.A. , Manufacturing Druggist. 
1917. Cla,GUE, Thomas M., 24 Grainger Street West, 
Newcaslle-on- Tyne, Pharmaceutiral Chemist. 
1900. ClaMER, GuilliaM H.. 46 Richmond Street. Phila- 
delphia, Pa., U.S.A., Chemist, 

1885. ClanahAN, H. C.. 79 Mosley Street, Manchester, 
Chemical Merchant. 

1905. Clapp. George A.. 49 Federal Street, Boston. 
Ma.s8., U.S.A., Chemist. 

1891. Clapp, Ralph R., c/o B. P. Clapp Ammonia Co., 
Providence. R.I., U.S.A., Manager 
1889. Clapperton. J.. JUN., Analytical Chemist. 

1916. Clare, George R.. 54 York Street, Runcorn, 

Cheshire, Works Chemist, 

1919. Claremont, Claude L.. c/o Timothy White C^o.. 
Ltd.. Clmndos Street, Portsmouth, Analytical 
Chemist. 

1917. Clark, Alexander P., Dunlop Rubber Co.. 

Toronto, Onf.. Canada, Chemist. 

1919. Ci.ARK, Arthur H., 19 Palmyra Square, Warring- 
Ion, Research Chemist. 

1913. Clark, A. Stanley. 16 Richmond Hill, Langley 
Green, near Birmingham, I echnical Chemist. 
1904. Clark, Arthur Wayne, c/o Johnson and John- 
son. New Brunswick, N.J., U.S.A., Chemist 
and Bacteriologi.st. 

1908. Ci.ARK. Charles T.. 1303 Sixth Street, Bay City. 

Mich., U.S.A., Manufacturing Chemist. 

1913. Clark, Francis W.. The University. Leeds, 
Chemist. 

1917. Clark, Prof. Friend E.. West Virginia Uni- 
versity, Morgantown. W, Va., U.S.A., Pro- 
fessor of Chemistry. 

1910. Ci.ARK, Henry, 24 Eastcheap, London, E.C., Oil 


Refiner. 

1919. Clark. Iamfs E.. 52 Kenneth Avenue, Toronto, 
Canada, Chemist. 

1900. Clark, John, Broadway Works, Millwall Docks. 
London, E. 14, Manufacturing Chemist., 

1916. Clark, John A., II Walmer Terrace, Ibrox, 

Glasgow, Analyst. 

1917. Clark, Joseph G., 64 Hewitt Road, Hornsey. 

London, N,, Gas Engineer. 

1917. Clark, Leslie M,, Sidney Sussex College, Cam- 

bridge, Research Chemist. 

1906. Clark, Myron H., c/o Goodyear's Metallic 
Rubber Shoe Co., Naugatuck, Conn., U.S.A., 
Chemist, 

1916. Clark, Dr. Robert H.. University of British 
Columbia. Vancouver, B.C,, Canada, Professor 
of Chemistry. 

1902, Clark, Robert M.. c/o Messrs. Wallace and 
Clark, 138 Bath Street, Glasgow, Chemiat. 

1918. Clahk, Sidney, Barlby, near Selby, Yorks, Ana- 

lytlcalillphemist. 
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1915. GuRK, T. W. Firth, “ Tilehurst.” Pollard Road, 

Mitcham, Surrey, Technical Chemist. 

1906. Clark, William B., Larkfield, Earlestown, Lan- 

cashire, Chemist. 

1907. Clark, William H., 18 Cedar Grove. Heaton Moor. 

near Stockport. Analytical Chemist. 

1918. Clark, William H., c/o Butterworth Judson Cor- 

poration, 61 Broadway, New York City, U.S.A.. 
General Sales Manager. 

1912. Clark, William M., Euclid Glass Division, East 
132nd Street, Cleveland, Ohio, U.S.A.. 
Chemist. 

1908. Clarke, Arthur F.. c/o White’s South Africa 

Cement Co., Ventersburg Road, Orange 
Colony, South Africa. Analytical Chemist. 

1919. Clarke, Albert E., c/o Messrs. T. Lye and Sons, 

Luton. Beds., Engineer. 

1919. Clarke, Dr. CharlE.S H., c/o Messrs. J. Crosfield 
and Sons, Ltd., Bank Quay, Warrington, 
Research Chemist. 

1917. Clarke, Sydney, Messrs. British Dyestuffs Cor- 

poration (Huddersfield), Ltd., Middlewich, 
Cheshire, Analytical Chemist. 

1916. Clarke, Thomas C., ill Broadw.ay, New York 

City, U.S.A., Metallurgical Engineer. 

1897. Clarke, William B.. c/o Edison Swan Electric 
Co., Ltd., Ponders E,nd, S O . Middlesex, 
Electro-Chemist. 

1889. Clause William H., c/o W. Ermen, Esq., Swws 
Cottage, Alderley Edge, Cheshire, Manufactur- 
ing Chemist. 

1909. Clayton, Elli.S, 7 Evingtf»n Road, Leicester, 

Lecturer on Bleachinj?. Dyeing and Printing. 
1895. Clayton, Dr. G. C., c/o 1 he United Alkali Co., 
Ltd., Cunard Building, Liverpool. 

1894. Clayton, Robert H., 1 Parkfield Road, Didsbury, 
Manchester, Chemist. 

1910. Clayton, Will, c/o F. Steiner & Co. Ltd., Church 

Works, Church, near Accrington, Works j 

Chemist. ! 

1918. Clayton, Wr.liam, 162 North Hill Street, Prince's I 

Park, Liverpool, Physical Chemist. i 

1905. Clayton, W. E., Admiralty Victualling Yard, 1 

Rosyth, Scotland. Superintendent. j 

1919. ClEE, Ernest O., Pensilva, near Liskeard, Corn- 

wall, Chemist and Physicist. 

1917. Clegg, George H., d he East Moors Chemical 
Co., Ltd., East Moors, Cardiff, Managing 
Director. 

1907. Clement, Leonard, c/o Shell Marketing Co., 
Ltd., Shell Haven, near Stanford-le-Hope, 
Essex, ^Chemist. 

1919. Clements, Leonard. 64 Cavendish Road, Edg- 
baston, Birmingham, Chemist. 

1917. Clements, Percy J. N.. c/o J. S. MacArthur, 
Ltd., Loch I.omond Radium Works, Balloch, 
Dumbartonshire. 

1893. ClEMES, j. H., Ill Mount Wise, Newquay, Corn- 
wall. 

1917. Cleverly, William B.. jvjn., c/o Messrs. John 
Slater, Ltd., Berry Hill Brickworks, Stoke-on- 
Trent, Chemist. 

1915. ClibBORN, John W.. 12 Weirwood Park, Baillies- 
ton, Glasgow, Assistant Works Manager. 

1906. Clifford, Jos., Government Analytical Labora- 

tory, Cairo, Egypt. Chemist. 

1913. Clifford, Sydney G., 51 Peak Hill, Sydenham, 
London, S.E., Analytical Chemist. 

1900. Clifford, William, Sewage Outfall Works, 
Wolverhampton, Sewage Works Manager. 

1919. CloKE, Frank, Morwellham, near Tavistock, 
Devon, Assayer. 

19 f7. Close, William W., c/o Robert Heath and Son.-*, 
Norton Ironworks, Stoke-on-Trent, Works 
Chemist. , 

O.M. CLoWES, Dr. F., The Grange, College Road. 

Dulwich, London, S.E., Chemist. 

1919. Clucas, Alfred H., 33 Victoria Road, Heading- 
ley, Lee^, Student. ^ 


1891. CluTTon, j. H., Fonderie Mines dr l Aude, 
Villanicre par Lastours (Aude). France, 
Melallurgist. 

1911. Clymer, William R., Publicity Department. 
Natiotinl Carbon Co., Cleveland, Ohio, U S. A., 
Manager, 

1899. CoAlES, ChaRLE.s E., JUN., Louisiana State Uni- 
versity. Baton Rouge, La., U.S.A., Professor 
of C hemistry 

1917. Coates, Harry B.. c/o Mr. R. Coates, Station 

Road. Rawtlitff Bridge, Goole. Yorks, Chemist. 
1911. Co\TE.s. Jos. K., 12 C'arisbrooke F^oad, FLdgbatton, 
Birnnngliain. Lecturer. 

1918. Coate.s. Wai ter S., IHF^avc ms wood Road, Heaton 

^ North. Newi astlf* d yne. Chemist. 

1888. Coats. John 1 ., lOS Brougliton Street, F,din- 
burgli, Manufiu luring C hemist. 

1915. C 08B. Ernest B , c/o Standard C)il C o., (N.J.), 
Bayonne. New jersey, U.S.A. 

1893. C'oBB, F’roi . JcjiiN W., I hc Uuiver.sity , Leeds, 

Professor ol Coal Gas anti hurl Industries. 

1894. CoBLENTZ, Dr. V'iRt.Ii., 5 Beekman Street, Room 

925. New York City, L! S.A., Research 
C hemist . 

1918. Coburn, Pt.riR. 255 Onslow Drive, Dennistoun, 
Glasgow. A.sHislaMl I t\r Works Manager. 

1899. C-OCHkan, Al.l red. 559 Madi.son Sirt'et. Brooklyn, 
N.Y., U..S.,A.. Clienii.st, 

1918. C.OCHHANK, fRANKI.lN. I^edcliffe. Nt'w Mills, near 
Stockport. C'alico Printworks Assist. Manager. 

1901. CocKBUKN. John A,, Ardeer Factory, Stevenston, 

Ayrshire, Analytical C^hemist. 

1902. Cocking,, Aei an 1 .. < /o Kynoch, I^td,, Lion 

Works, W itton, iiirnii.'ghain. Ammunition 
Manufat turer 

1918. CoF.L, I' REDEKICK C ,, South Metropolitan Gas Co., 

Rotherhithe. l.ondon, S.E.. Works Chemist. 
1905. Coes. ChaREES .S., 73 Batterymarch Corner, 
Franklin .Street, Bo.ston, Mass., U.S.A,, Oil 
Cdierni.st, 

1903. CoGt.ESM.Ui . Dr. G. W.. 2315 Tracy Place, 

Washington, D C,. U.S.A., Ch emical Engineer. 

1919. Coc'JtlEL, IdoiJGi.A.s, Departnrent of Agriculture, 

Kuala Lumpur, F efler.ited Malay States, 

. Analytical C henrist. 

1887. C'OGHILE, P. DE G . Bor.^x Works, Old Swan, 
Liverpool, 1 echnical Chemist. 

1884. Cogswell, W. B.. Syracuse. N.Y.. U.S.A., 
Cliemical F.ngineer. 

1915. Cohen, A. M.. 19 Wyndcote l^oad, Mossley Hill, 
I..ivcrpo^,'|, ('In'mist. 

O.M. C 0 HI.N, l^H j B., 1, Norll) Cirange Mount, 

Fderidingley , Leeds, Fbofeasor of Organic 
Chemistry. 

1917. Cohen, Louis, IVfessrs. Price’s Patent Candle Co., 
Brotnboro’ Pool, near Birkenhead, CFiemjst. 
1901. C:oHN. Sigmund, 44 Gold Street, New York c:ity. 
U.S.A., Metallurgical C'hemist. 

1904. CoHOE, Prof W. F^., Ill Broadway, New York 

City, U..S.A., F^rofessor of Chemistry. 

1891, Colby. Aibert I,., 447 Lehigh Street, South 
Bethlehem, l^a., US. A., Metallurgical E,n- 
gineer. 

1899. C-OLBY, E. A , fiaker Platinum Works, Newark, 
N J., U.S.A., .Metallurgical Cdicmist. 

O.M. Coi.BY, W. H., 80 Coldharbour Rond, Redland, 
Bristol. 

1919. Coi.E, Arthur, c/o Messrs. J. H. 81 A. Cole, 
Feeder Road, St. Philip's Marsh, Bristol, I'cr- 
tiliser Manufacturer. 

1917. Cole, Doj^glas S., 46 West 93rd Street, Apt, 2 E., 
New York City, U.S.A., Chemical Engineer. 

1917. Cole, F^rederick C. P., 22 Adelphi Road, V/cll- 

field, Huddersfield. 

1918. Cole, Willi.s H., 311 F^ast 3rd Street, Brookiyh* 

N.Y.. U.S.A.. Chemist. 

1893. Coleman, W. FL, I Athole Gardens, Newlanrls, 
Glasgow, Chemical Engineer. 
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1916. Coles, Leonard A , Ludlow Houbc, Wakefield 

Road, Huddersfield, Works Chemist 

1915. Coley, H. Edwin, 6 Bury Court. St. Mary Axe, 
London. E.C., Chemical Manufacturer. 

1913. Colgate, R. 25 Denmark Road, Reading, 
Works Chemist. 

1905. Collett, John H., Sunnycroft. lumey, Glouces- 

ter, and (Journals) The Librarian, Free 
Library. Gloucester, Chemical Manufacturer. 
1887. Collett, J. M., Wynstone Place. Brooklhorpe, 
Gloucester, Chemical Manufacturer. 

1908. Collier, Frederick C., Inland Revenue Labora- 
tory. 317 Queen Street, Ottawa, Canada, 
Analytical Chemist. 

1903. Collier, Pierre, Con4>anhin Industrial Pernam- 
Inicana, Pernambuco, Brazil, (Mvil Engineer. 
1913. CoLLiNGE, Herbert G.. Caixa 1221. Sao Paulo, 
Brazil. I echniral Chemist. 

1898. Coi.LlNGRIDGE. I raNK, Highstone, New Road. 

Llanelly, South Wales. Chemist. 

1899. Collins, S. HoaRL, 9 Cavendish Place, Newcastlc- 

on- l yne. Agricultural Chemi.st. 

1913. CoLLlNSON, Robert W., c/o Messrs. J. and J. 
Colman, Ltd., Starch Department, Carrow 
Works, Norwich. Starch Manufacturer. 

1899. COLLIS, Walter T.. 12 St. Peter’s Road, Har- 

borne, Birmingham, Chemist. 

1910. COLLITT, Bernard. Chemical Laboratory, Ruston, 
Proctor and Co., Ltd., Lincoln, Chemist. 

1910. Colman, Fred, j., c/o Brotherton and C'o., Ltd., 
Wear Tar Works. Sunderland Tar Works. 
Chemist. 

1891. Colman, Dr. H. G., Woo<lthorpe, New Malden, 

Surrey, Analytical Chemist. 

1892. COLQUHOUN, Ludqvic, Dynamite Factory, 

Modderfontein. Transvaal. Analytical C'hemist. 
1894. CoLQUHOUN, W., Endcliffe, Endcliffe Crescent, 
Sheffield. F .nginv*er. 

19)9. Colton, Henry R., Windygate, Fairfield Road, 
Latchford, near Warringlon, Technical 
Chemist. 

1917. Colvin, Richard F.. 3264 7th Avenue West, 

Vancouver, B.C., Canada, Wholesale Druggist. 
1901. Colwell, J. KeaR, Lahoratory, Finsbury Town 
Hall, Rosebery Avenue, London, E.C., Ana- 
lytical and Consulting Chemist 

1906. Comber, Albert W.. Middlesex Chemical Co. 

(1917) Ltd.. Langbourne Wharf. 304 West Ferry 
Road, Millwall, London. F... Metallurgical 
Chemist. 

1917. Comber, Norman M., Department of Agriculture, 
The University. Leeds, Lecturer in Agricul- 
tural Chemistry. 

1900. CoME.Y, Dr. Arthur M • Upland Avenue, 

opposite .Summit Street. Cbe.ster, Pa., U S A., 
Technical Chemi.st. 

1911. CoMF.Y. Robert H.. Wenonah, N.J., U.S.A.. 
Bleacher. 

1906. Compton, Miss N. 1., Library, University of 
Nebraska. Lincoln. Neb., U .S A.. Librarian. 
1897. Cone, Alfred 1.. " Eldomdo,” 302 Central Park 
West, Now York Citv, U.S. A.. Chemist. 

1%1. CoNNAH, James, Government Laboratory, 
Clerncnt’s Inn Passage, Strand, London. 
W.C. 2, Deputy Government Chemi.st. 

1919. Conner. Alexander S., Riddrie Knowes. 
Glasgow, Tar Works Manager. 

1918. Connor, Matthew F.. 39 Second Avenue, 

Ottawa, Canada, Analytical Chemist. 
i891. CONRAD.SON. Pontus H , Galena Oil Works, 
Franklin. Pa., U.S. A.. Analytiiwl Chemist. 
1889. Conroy, Dr, James T., 9 The Serpentine, Grass- 
endale, Liverpool, Chemist. 

1887. Constable, W, H., Australian Alum Works, Run- 
corn, Analytical Chemist. 

1918. Conyers, Fred G., c/o The Bradford Wool 
Extracting Co.. Ltd., Pit Lane Mills, Bradford, 
Works Chemist. 

r 


1909. Cook, E. Bernard, 23 Cross Street,. Finibury, 

London, E.C., Manufacturing Chemist. 

1903. Cook, James W.. London And Provincial Dye 

Works, Hackney Wick, London, E., Dyer. 

1918. Cook, Sidney j., 317 Queen Sheet, Ottawa, 

Canada, Public Analyst. 

1916. Cooke, Frank, 5 St. George’s Square, Sunderland, 

Chemist, 

1919. Cooke, Reuben H., Messrs. Claus & Co., Ltd., 

Clayton, Manchester, Works Secretary. 

1917. Cooke, Stephen, c/o Osmond and Son, Ltd., 

Grimsby, Technical Chemist. 

1904. Cooke. W. TeRNENT, The University, Adelaide, 

South Australia, Lecturer in Chemistry. 

1910. CoOMB.s. Frank A,, levhniral College, Sydney, 

N.S.W., / -tralia. Lectur.-'r on Tanning, 

1919, Cooper, Cecil H., Hawk House, King Street, 
Oldham, Lancs, Textile Chemist. 

1919. Cooper, Harry, c/o Messrs. Smith Stanistreet and 
Co., Ltd., Manufacturing Chemists, Calcutta, 
India, Pharmaceutical Chemist. 

1918. Cooper, Horace, Jubilee Street, Clayton-le-Moora, 

Accrington, Lancs, Works Chemist. 

1910. Cooper, Leonard H., Royal Crown Soap Co., 
Calgary, Alberta. Canada, Chemist. 

19)7. Cooper, Ransome W., 15 Liverpool Road, Kings- 
ton Flill, Surrey, Manager and Chemist. 

1901. Coo"E.'?. r. s.. Berkfcol. Birch Hall Lane, Man- 
chest .^r, Calico and Printing Chemist. 

1891. Cooper. Walter )., The F.lrns, Lavornock. near 
Penarth, South Wales, Cement Works Manager. 

1917. Cooper, William R.. 113 T’ulse Hill, London, 

S.W. 2, Consulting Engineer. 

19)4. CoRDER. Walter S., Messrs. Williamson and 
Corder, Ltd., Low Wrdker, Ncwcastle-on-T’yne, 
Chemical Manufactuier, 

1916. (/oRKER, James S., c/o Chas. Macintosh & Co., 

Ltd., Cambridge Street, Manchester, Rubber 
Works Chemist. 

1919. CoRi.Ess, Charles V., T he Mond Nickel Co., 

Ltd,, Coniston, Ont., Canada, Mining Engineer. 
1899. Cornellson. Dr Robert W., 275 West Summit 
StrccT, Somerville, N.j., U.S. A., Consulting 
Chemi.st. 

1909. COHNEIL. Fred, 16 Pln.e Royal, Montreal, 
Cnnncla, Chefnic;d Merchant. 

1919. Cornfield, Morris, Ranipet, Madras Presidency, 
India, Chemical Engineer. 

1894. CoSTE, J. H., Utopia, Gloucester Road, I edding- 
ton. C hemist. 

1919. Cotter, Robert, 5 Gloucester Street, Belfast, 
Chemical Agent. 

1913. CoTTERILI., John W., 5 King Alfred’s Place, Bir- 

mingham, Analyst. 

1918. Cottrall, Le.SLIE G., c/o Messrs. Albert E. Reed 

and Co., Ltd., Horton Kirby Paper Mills, 
South Darenth. Kent, Research Chemist. 

1917. CoTTRF.EE. At LIN. ’’Rothesay House,” Heckle- 

girth, Annan, Dumfrienhire, Acids Section 
Managv^r. 

1917. Cottrell. He.nr'. 1,. P., 308 Winchester House. 
London, E.Ck 2, Cnvil Engineer. 

1916. Couch, Dane l L., 59 Haig Road, Plaistow, 

Londtm, E. 13, Technical and Analytical 
Chemist. 

1919. Coulson-Smith, Chas., 5 Dene Gardens, Bill 

Quay-on-Tyne, Works Chemist. 

1912. Coupe, Geoffrey, 23 High Street, Shoeburyness. 
Essex, Chemist. 

1917. Course, Herbert E., Inchaban, Secondee, Gold 

Coast, Chemist. 

1914. Cousins, F'ranqs G., 1 St. Cuthbert’s Place, 

North Road, Durham, Science Master. 

1909. Coventry, Bernard O., Lahore, Punjab, India, 
Deputy Commissioner of Forests. 

1903. Cowan, A. Wallace, 58 Gancube Terrace, 
Murray field, Edinburgh, Managing Dii^ctor, 
Messrs. Redpath, Brown and Co., Ltd. 
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XIX. 


1906, Cowan, George D,. “ Meynell Hous.^;* Rowlands 
Gill. Co. Durl\iur). M'lnagor. P.^silverisin^ 
Works. 

1912. Cowan. Harry \V.. 22 Con i.sh Road, Mooo* Park. 

Toronto, Cana<^a, Wd.’- -m-l Sevv.\p'_‘ 

Specialist. 

1893 . Cowan, W. c/o Messrs. C'ov.v.n Pro;. (Export), 
Ltrl., London House, Crut-'loM Friars. I -'-Mon, 
E.C. 3, Fine Cf>]nMr M;*,n\if.v Imcr. 

19)0. Coward, Dr, Hubfrt F., ■.\U. T fut.:',-” 

Lee Co., 56 Oxford Street, Manchester, 
Research Chemist. 

1897. CoWBURN, AnrnVN W.. 20 Me urd .Str-H. Mar 
chester. .na! At* ilyhf ,il 

Chemist. 

1916. CoWDF.RV, WaI IKU, pTK('’.vi Pvloi.i C.-.ndh- C,,.. 
Ltfh. 36 FdspoiK Rnr.(^. ( J.ipli.oM C'omn.on, 
London. S.W. II, Chemist. 

1918. CoWFLL, Percy, r/o lames Calder Co. Lid.. 
Bo ness Distillery, Ro'iirs'^, N.B.. Cliemisf. 

1918. CowiE, \X^IE1.1AM B . 26 C lvd-* Stmet. IMinhnrj’h. 

Analytical Chemist. 

1919. CoWEISHAW, CjEOFri”.Y L.. l.indon H.n*se. Dous- 

bury Road, Leeds, Analytical Chrniist, 

1891. CoWPER-Col.F.S, ShERARD OsnOPA, 11 Thames 
Street, Siinbnry-on- Th.^mrs, Met.allnrjdeal 

Engineer. 

1918. Cox, Arthur W.. 670 Romfovl Read, Manor 
Park. London, E. 12. Chemist. 

1905. Cox. HAROr.n N.. c/o 'idnv . A. F.di.'>on Intert'stH. 

Silver Lake. N.J., H .S A . C hemist. 

1918. Cox. Henry E.. 44 Ba-s;,)e;;^ Road. Nexvport. 

Mon., Analytical Chenii:.f. 

1919. Cox. Wtl I lAM. 58 Fv^elvn Deptford. 

London. .S F 8 Oil Wovks Cl.cMist, 

I9I9. CoXON, Ml.S.S F.I .SIF.. Gordon Road, Borrowadi. 
Derby, Analytical ClaMnisl. 

1919. Coy, George H.. 73 Briel'iion (bove. Newco.stle- 
on-Tyne, Director. 

1918, Craddock, F.rnf.st, 5 liomorth Street. Coekton 
Hill. Risbop Auckl dul. Ariaivlieal ('heinisl. 

1915. CraGGS. John W., I (d ds«one Terrace. Whitley 

Bay, Northumberh'di-I Andv;, .I Ghernist. 

1 884. Craig, GEORr.F, CheTr.i d I ab -r .» -ry. 95 Bath 
Street, Glasgow, Tet h-u' el C Ken i.si. 

1916. Craig. RoRERT, “ Bonmore.” Bramlx.ronph. 

Cheshire, Technical M,'n.''',.'er (l.evrr Bro‘ ) 
1895. Craig. Dr. Thomas 1 I , C b-d^ Stre/M. West 
Didsbury, Maiuln'strr. t I .a* i- t 

1908. Craig, Wim.iam F. C i- ■ f'oF-. Hm-lva. Spain, 

Analytical Chemist. 

1901. Crane, I red D,, 28 Hilh.ido .\remr-. Montclair. 

N-F. IKS. A., ('ons'dtinri Clieini-P 

1902. Crane, Jasper E.. Chemical Donariment. F. I. 

du Pont de Nemours & Co , W'.lminfrton. Del., 
U.S.A.. Chemist. 

1918. CRANriELD, HaROCdT The Midland Aori- 'iltiiral 

and Dairy Colle<;re. Kim(sfon on Soar, Derby. 
Analytical CbemiFt. 

1919. CraNFIELD. WiU.IAM. Manor Court Avenue. 

Nuneaton, Chemist. Technic al Lecturer and 
fournalist. 

1903. Cranmf.r. Ridgeway. 170 88fb SiTct. Bay KirUm. 

Brooklyn, N.Y.. FJ S A C he niv-f 
1902. Craven, Aefred B.. “ Noubrop.;’ Thorpe Road. 
Selby. Yorks. Annl - d^ al Cdiemisl 

1906. Craven, jAMr..s A.. 3 SKndwell Lane. Moerlown, 

Leeds, Chemist. 

1906. CR.AVEN, lOHN F. Norninb '.' n Hebers Ghyb 
Ilkley, S'orks, Clmmist and Salesman. 

1919. Crawford. Frederick A. F., Auldmuir. Argyle 
Road. Saltcoats. Scotland. Technical Chemist. 

1913. Crawford. John. 76 Forsyth Street. Greenork, 

Works Chemist. 

1908. Crawford, I.AWRENCE, The Sanquhar Kirk- 
connell Collieries. Ltd.. Sanquhar, Dumfries' 
$hire» Analytical Chemist. 


1890, CRAW-'iHAVt'. L . 25 Tollingjton Park, London, N., 
D,'(' Merchant. 

1918. C!<! \s.iv. fll.KUFRT W , Preston Lea, Fa^'ersh^un, 
Kcni. Re.'.earrh Chemist. 

1916. CRF.s.switK JoJiN A., Explosives Department, 

Sydney , N.S.Wb. Australia, Analyst ami Inspec- 
tor. 

1901. ( ( 1 'i , (>0 Gu'ck Street, Soho Square. 

Fondm. \\ , Ati.'dytical anti Consulting 
V. in-utist , 

1918. Crichion. Da\i|) C.. Airvbank. Coualand, DaF 

keitl). ScoflntuF Manaj^rr of Cemei l Works. 
1908. Crichton. Adam M,^ “ London Place," Agec.roft 
PrirU Works. Peiullelou, Maiit hrster, Calico 
F’rlrUerKs C’hrrnist. 

1910. Crk.hton. DwtnT.. 21 a autl 22 Rerey's Buildings. 

G«or;;e Strf'et, Exchange, Liverpool, Btiying 
Manager 

1905 Crichton. \X' FF, The Brough Lead Works, 

Brad well. i';,i Sheffield, ('heniist. 

1890. Cripkr. Wiu.Iam R . e/o Messrs, D. Wnldir and 
C'o-. Kotm.n»:>r. near f'ulcutla. India, Manu- 
fa' 'ntirig Oieini&t. 

1919 CiMiciiiFY, d'lRts , ■* Floonden," Bosworth Road, 
New B.'iruel. Aualvlieel Cliernist 

1911. CROArqiKll . IamFs F,. b? Wrottrslev Road. Plum 

alead, Ff’*uh»n. S Engineer. 

1901. Cronqui.st, C. W.. e/o Aktiebolaget Rnmena 
Sodra. ^^.af}g.lrd':<^•'(aa ?. f h laingborg. Sweden, 
Patenter for Building Crtpper .and Zinc Ex- 
traction Works. 

1915. Cron.smaW, Cfcii I. 3 . c/o British Dyestuffs 
Corporation. Bla'klev, Manchesler, Research 
Chemist. 

1919. Crook. Thomas H. V,. " Mornini'side." Wigan 

Road. fT'aue. Rollon. An.alvficnl Chemist. 

1918. Crooks. Vidi.i iam. 9 Whiielnim .Street. Heliburn- 

on Tyne, .Aiud' tic.tl Chemist, 

1896. Croshy, 'rHoMA-’ Llai>e!l/ Steelworks. Lhinelly, 
.So ifh' Wale‘<, Melallnreii^t , 

O.M. Crosi ii i D. A 1. . 46 Bidslon Rond. Oxton, 

Birkenhead, An.alytiral Chemiat and Assayer. 
1896. Crosmkeo. CaPT G R . 1 odge F,ane, War 

rington. Soat> Mannfne'urer. 

1917. Crosi.and. Chari f.s K.. c/o 1, B. HollidRy and 

Co.. 650 I eeda Road, Huddersfield, Cherniciil 
Mnnufnrlurer 

1908. Cro.si AND. Percy F , r /o Cr<a«Iand and Pickstone, 
Ltd.. FIear.» Bridge, Rury. Terhnical Chemist. 
1884. Cross. C. F , F R *5 . 4 New ( r>urt, LincolnKn 
Inn. l .ruuFu) , §W C'. . Amdvfical Chemist. 

1919. Cross, Haroi.D T., 41 Alhenlav Road. Wavrrley 

Park, l.c/ndon, .S.F 15. Research and Analytical 
Chemist, 

1917. CeOSS. .SamU’ f M., 1 .evin'^lein. I trF, Blackley. 
Maneliesfer Re‘;'*arch Chemi’ l 

1917. Cross Lieut, -C nr onfi. Sir Wn mam C.. Bart.. 

44 Queen'M C. .’e Gerdetn, LmdoM, S W.. and 
Totirnnls to C Davidson. Fsq., Technical 
Denarfiner't , Alexander Cross and .Sons, Ltd.. 
19 Hope Street, GFasgov/, Chemical Manu- 
facturer. 

1894. Cros.sefy, Phom.s.sor Arthur W,.^ C.M.G., 
F.R..S., Ijniversily of f.ondon. King s College. 
Strand. London. W.C, 2. Professor of 
Chemistry 

l9I3 Crossi FY, Henry. Phethean Street, Bolton, 
Engirir Packing M.aker. 

1918, Cbos.si F.Y, Mosts I... Cairo Chemical Co., Bound 

Brook, N 1., U.S.A.. Works Chemist. 

1904. Cros.slf.y, T. Linsey. 43 Scott Street, Toronto, 
Canada. Technical Chemist. 

1917. CRot;rH, Wauter Id . The Dale, 67 Wellington 

Road. Wanate^d. Essex. Chemist. 

1918, Crow, Ai.r.XANnF.R. 59 King’s Road, WlHesden 

Green. London, N.W. 10, Analytical Chemist. 

M « 
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1919. Crow, Frederick B., /7 Sprowaton Road, Forest 
Gate, London, E. 7, Industrial Chemist. 

1894. Crow, Henry W., Hart’s Lane, North Street, 
Barking, London, E., 1 ar Distiller. 

1915. Ckow’DY, J homas, l5 Clifton Head, Devizes Road, 

Salisbury, Gas Engineer and Chemist. | 

1919. Crown, Harry A., c/o Canada Glue Co., Brant- 
ford, Ont., Canada, Manager of Paste and 
Vegetable Glue Department. 

1918. CrowIHER, Allen, 13 Charlestown Road, 
Glossop, Works Chemist 

1918. Crowther, Cole W. W., Box 91, Shawinigan 

Falls, Quebec, Canada, Technical Superinten- 
dent. 

1883. Crowther, Hor.\cf, W., I he Beedies, West 
Bromwich, t echnical Chemi.sl. 

1906. Crowther, Raymond E., “ Townscliffe,*’ Mellor 
Road, Marple Bridge, near Stockport, Chemist. 

1919. Crozier, Hector M.. 2 Glen Villa, Church Lane, 

Harpurhey, Manchester, 1 echnical Chemist. 
1912. Cruikshanks, Dr. Geo. S., Royal Technical 
College, Glasgow, Chemis-t. 

1919. CruNDAI.L, Sydney F. W., 28 Marlborough Hill, 
Harrow, Middlesex, Technical Chemist. 

1916. CrU.se, Henry, 6 Crumpsall Green, Manchester, 

Engineer. 

1906. CrusER, Dk. 1 red. Van D., c/o The Diamond 

Match Co., Oswego, N.Y., U.S.A., Chemical 
Engineer. 

1892. Cullen, Wilf.IAM, “ Cumbernauld.” Feltham 
Hill, h'iiddiesex, Chemi.st, 

1903. Cullen, William H., c/o Messrs. Castncr-Kellner 
Alkali Co., Ltd., Wallsend-on-Tyne, Engineer. 
1897. CULMANN, Dr. J., c/o G. Siegle Co. Rosebank, 
Staten Island, N.Y., U.S.A., Chemist and 
Colourist. 

1883. CuMINU, James, JUN,, Chemical Works, Yarraville, 
Melbourne, Victoria, Australia, Chemical and 
I'ertiliser Manufacturer. 

1912. CuMLNC., William !■., c/o Cuming, Smith, and 

Co. Proprietary. Ltd., Yarraville, Victoria, 
Australia. Manufacturing Chemist. 

1916. Gumming, Dr. A. C.. O.B.E., 2 Rclugas Road, 
Edinburgh, Lecturer in Technical Chemistry. 

1916. CUMMINC, William M., Dalton Grange, Hudders- 

field, Works Chemist (British Dyes. Ltd.). 

1918, CuNANE, Thoma.s H., The Willows, Whaley 

Bridge, near Stockport, Chemi.st. 

1917. CuNLIFFE, Benjamin A., 363 Water Street, Van- 

couver. B.C., Canada, China Merchant. 

1919. CuNNEW, George A., ” Luctons,” Wallington, 

Surrey, A.ssistant Chemi.st. 

1919. Cunningham, Ale.xander, ” Loganlea,” Chryston, 
Glasgow, Distillery Maniyjer. 

1917. Cunningham, JamE.s C., c/o Messrs. Curtis’s and 

Harvey, Ltd., Nitrate hat lory. Green Street, 
Green Road, Dartford, Kent, Chemist and 
Manager. 

1907. Cunningham, James E., Minas Peha del Hierro, 

Provincia de Huelva. Spain, Analytical 
Chemist. 

19)8. Cunningham, Dr. Mary, Temple Chambers, St. 
James’s Square, Manchester, Chemist. 

1913. Cunningham, I'ho.mas R.. 14 Mentz Apartment. 

Niagara Falls, N.Y., U.S.A , Chemist. 

O.M. Curphey, W. S., 87 Canfield Gardens. South 
Hampstead, London. N.W., Chief Alkali 
Works Inspector. 

1919. Curr, Thomas, South Metropolitan Gas Works, 
East Greenwich, London, S.E., Gas Engineer. 
1916. Curran, Edward A., 27 St. Jean Baptiste Street, 
Montreal, Canada, Manufacturing Chemist. 

1916. Currier. Richard J., P.O. Box 178, Fulton, N.Y.. 

U.S.A,, Chemist and Colourist. 

1919. Curtis, Algernon L., Box No. 7, Chatteris, 
Cambridgeshire, Consulting Mineralogist. 

1918. Curtis, George R., 10 Redland Green Road, 

Kedlan^ Bristol, Seed Crusher. 


/ J898. Curtis, Marvin, 108 Front Street, San Francisco 
I Cal., U.S.A., Wine Chemist, 

f 19/9. Curtis, Raymond, Research Department, Levin- 
stein, Ltd., Blackley, Manchester, Research 
Chemist. 

1918. CuRZON, John R.. c/o Hydrofats, Echota, Niagara 
" Falls, N.y., U.S.A., Chemist. 

19/8. Cushing, Eric A., c/o Messrs. Price Bros. & Co. 
Ltd., Kenogami, P.Q., Canada, Chemical 
Engineer. 

1903. Cushing. Robert P., c/o Kistler Leather Co., 

Lock Haven, Pa., U.S.A., Chemist. 

1918. CusTANCE, Wm., c/o Messrs. A. Gallenkamp and 

Co., L.td., 26-28 Tabernacle Street, London, 
E.C. 2, Manager of Graduating Department. 

1902, CuTBUSH, Charles G., 59 Byne Road, Sydenham, 

Kent, Electrical Engineer. 

1899. Cutler, fiRED. fi., 166, Essex Street, Boston, 

Mass., U.S.A., Publisher. 

1913. CuTTS, H. Cyril, Brooklyn, Private Road, Sher- 
wood, Nottingham, Embroidery Manufacturer. 

1904. Cutts, Henry E., Grand View Icrrace, Tenafly, 

New jersey, U.S.A., I'echnical Chemist. 

1919. Cy.ster. Frederick, “Lynton,” The Avenue, 

Croxley Green, Herts, Paper Works Chemist. 

D 

1911. DagEH, Herm.an j., 278 Jarvis Street, Toronto, 
Canada, Dominion food Inspector. 

19)9. DadajI, MoTIRAM, 1 Waroda Road, Bandra, Dist. 

Thnna, India, b aimer, Merchant, and Chemist. 
1897. Dains, Herbert FT. c/o J. E. berguson, 2 Union 
Court, London, E.C., Analytical Chemist. 

1918. Dale, George, 57 Park Road, Widnes, Lancs, 

Chemist. 

1917. Dale, blERBERT E., 139 Muster Road, West 

Bridgford. Nottingham, Analytical Chemist. 
19)8. Dalley, Edward E., 31 Mercer Chambers, Castle 
Street, Long Acre, London, W.C. 2, Analytical 
Chemist 

19)7. Dallyn, FREDERick' A., 137 Geoffrey Street. 

Toronto, Canada. Civil Engineer. 

1919. Dalton, John, c/o Robert Roxburgh, Ltd., British 

P.O. Box 292, .Shanghai, China, Analytical 
Chemist. 

1918. Daltroff, Louls. 8 Rue Charnpionnet, Paris (I8e), 

, Consulting Engineer. 

1919. Daly, Arthur J., ” Kingsbury,” Princess Drive, 

Borrowash, Der'hy, Chemist. 

1918. Damon, WM-IJam A., .Soutli Metropolitan Gas Co., 
Phoenix Wharf, E. Greenwich, London, 
S.E. iO, Sub-Manager, Chemical Work.s. 

1884. Damell, Louis C., c/o Messrs. Daniells and 
.Sons’ Breweries. Ltd., West Bergholt, near 
Colchester, Brewer. 

1904. DaNnER, Dan. J., 73 Dean Road, Brookline, 

Mass., U..S.A., Dyestuff and Chemical Mer- 
chant. 

1903. Dannenbaum, Dr. H., c/o National Ammonia 

Co., brankford, Philadelphia, Pa., U.S.A., 
Secretary and Treasurer. 

1918. Darbishire, Dr. Francis V., Royal Horticultural 
Society Gardens, Wisley, Ripley, Surrey, Sugar 
Chemist. 

1916. Dargie, Andrew, 140 Perth Road, Dundee, City 
Analyst. 

1916. Darzens, Prof. Georges A., 22 Avenue Ledru- 

Rollin, Paris, b ranee. Professor of Chemistry. 

1917. Davey, David R., 38 Harvey Road, Hornsey, 

London, N., Analytical and Research Chemist. 

1900. Davidson, Alex., St. Helen’s, Biggar, Analytical 

Chemist. 

1917. Davidson, A. Linton, c/o Marmite Food Extract 
Co., Ltd,, Cross Street, Burton-on-Trent, Works 
Manager. 

1917. Davidson, Alfred N., 17 Highbury, Newcastle- 
on-Tyne, Commercial Manager. 

1899. Davidson, Charles, 24 Hamilton Drive, Cam- 
buslang. Glasgow, Analytical Chemist. 
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1901. Davidson George M, Chicago and N.W. Kail- 
road Shops. P.O. Station E.. Chicago. 111.. 
U.b.A., Chemist. 

1883. DaVj^dson. J. E.. 40 Percy Gardens. Tynemouth. 
Chemical Manufacturer 

1891. KicHsRD. m Sirathmartine (Joad. 

O.M. Davidson. K. Holden, c/o United Alkali Co.. 
Ltd.. Ammonia S)da Works. Meetwood, Works 
Manager. 

1911. Davidson, Thomas A.. 78 Nelson Hoad, Gilling 
ham, Kent, Chemist and Varnish Expert. 

1905. Davidson, Dr. William B., c/o Dra. Michie 
and Davidson, Consulting Chemists, 12 Aken- 
side Hill, Newcastle on- 1 yne. Chemical 
Engineer. 


1917. Davies, D. Owen, 4 Victoria Avenue, Pehailh, 

South Wales, Analyst. 

'1919. Davies, Sir Cloroe E., Lewins Mead, Bristol, 
Manufacturing Confectioner. 

1918. Davies, Harold, 37 Oakhill Road. Putney, 

London, S.W. 13, Research Chemist. 

1898. Davies, Herueht E.. Ihe Laboratory, 28 Chapel 
Street, Liverpool, Analytical Chemist. 

1907. Davies, Ja.MES, 43 Hareheld Road, Brockley, 
London, .S.L. 4, Scientific App.aratus Maker. 
1911. Davies, James H . “ Pumula, ’ Heswall HilL. 
near Birkenhead, Chemist. 

18%. Davies, Llewellyn J., 103 Bute Road, Cardiff, 
Analytical and Consulting Chemist. 

1886. Davies, M. L., Standard Chemical Iron and 
Lumber Co., Toronto. L anada. General .Mai:- 


ager. 

1919. Davies, Owen S., c/o John Cox and C'o.’s Suc- 
ceissors, Bedminster. ffristol, Tanner. 

1897. Davies, Samuel H., c/o Rowntree and Co., Ltd., 
The Cocoa Works, York, Researi h Chemist. 
1919. Davies, I homa.s L., II Herb<Tt St reet, ASerdarc, 
Glarn, l.ecturcr in Chemistry. 

1908. Davies, I MOMAS H., c/u John C.ox and C o.’s 
Successors, Stillhou.se L.ane, Bedminster, 
Bristol, Tanner. 

O.M. Davis, AukLd R.. Ihe Alders, Davenporl 
Cre.scent, Stockport, Analytical Chemist. 

1919. Davis, Arthur R.. Middlebury Coile*ge, Middle- 
bury, Vermont, U.S.A., Avssistant Profc.ssor of 
Chemistry. 

1901. Davis, Bernard 1., 35 Aldennary Road, Brmnlcy, 

Kent, Metallurgical Lng ineer. 

1917. Davis, Bernard I ., Nitrogen Tertilisers, Ltd., 

Winchester House, Old Bromi Street, London. 
E.C., Agricultural Chemist. 

1902. Davis, Charles B., 743 Riverside Drive, New 

York City, U.S.A., I echnical ( hemist. 

1918. Davis, Douglas J., 29 Dornton Road, Balham, 

London, S.W. 12, C/hemir-t. 

1912. Davis, E. Gordon, c/o 1 itanic Inc., Room 1303, 
2 Rector Street, New York, U.S.A., Research 
Chemist. 

1914. Davis, EIric N., 23 Thcrapla Road, Honor Oak, 
London, S.L. 23, Technical Journali.st. 

1918. Davis, George F., c/o Messrs. Davis Gelatine Co., 
Ltd., Spring Street, Botany, Sydney, N.S.W., 
Australia, Manufacturer. 

1908. Davis, G. KelVILLE, ” Beechthorpe,” Dunham 
Massey, Cheshire, C'hemical Engim*er. 

1918. Davis, Joseph, 94 Elliscombe Road, Charlton, 
London, S.E. 7, Chemist. 

1918. Davis, Miss Mary, Admiralty C'hemist’s Depart- 
ment, H.M. Dockyard, Portsmouth, Analytical 
Chemist. 

1897. Davis, William A., Agricultural Research Insti- 
tute, Pusa, Bihar, India, Chemist. 

19)1. Davis, William C., c/o T he British Cyanide Co., 
Ltd., Popes Lane, Oldbury, Worceslerehire, 
Chemist. 

1918. Davison, j. Reginald, 402 Pender Street West, 
Vancouver, B.C,, Canada, Publicity Com- 
missioner. 


1919. Davison, Wm.. 25a Harvey Road. BlackKealh. 
London, S.E. 3, Analytical Chemist. 

1900. Daw. l red. w., Duffryn House. Ebbw Vale. 

Mon, Metallurgical Chemist. 

1916. Dawe, Alered h., H.M. Stationery Office, 

London, S.W., Assistant Examiner of Paper. 
O.M. Dawsun, L. A,, 32 Elm Hall Drive, Mosslcy 
Dill. Liverpool, Technical Chemist, 

1917. Dawson, AjEoRGE, kings Mile Dyeworks, Hud- 

dersfield, Wool and Lotion Dyer. 

1919. Dawson, Dr. Harry M., 23 Claremont Drive, 
Hecatlingley , Leeds, University Lecturer. 

1919. Dawson. Jamls S., l-aboraiory, 12 Lombard 
Street, Newcasllc^on- I y ne. Consulting Analyti- 
cal Cliemisl. 

1916. Dav.'son, j. /\. M., I'otid and Drugs Laboratory, 
i)epuiTinent of 1 rade and C ommerce, 326 Howc 
Street, \ am ouver, B.C., Canada, Analyst-in- 
T Iiarge. 

1886. Dawson, \V, Haywood, Brilisb Alizarin Co., 
l td., Silveiiowii, London, E., and (Journals) 
T3 Wrotte.sl<*y Roatl. W’ooiwu h, London, S.E., 

1 ecliniral C hemist. 

1901. Day. Dh. DaaR) 1., 713 Thh Streel N.W., 

Washington, i3 ( L)..S./\., Cjcologisl. 

1913. Day, i KANk c/o C onden.srd Milk Co. of 

Ireland, La!r,downe. Limnirk, irrdand, Analy- 
tical Chemist. 

1912. Day. C.. A. C . CasilU No. 417, Lima, Peru 
(via Nt w ^ ork), L)il Mill Manager. 

O.M. Diu\CON, f l, Wr ADi'., 8 Ullet I'foad, Liverpool ; and 
(jnls.) c/o C. i .. I yers, 186 Derby Road, l arn- 
worlb, Widnes, Alk.ili iN'lamif itclurer. 

1918. Deag, Lik.ah W. I),, j fie C.dnimioners' Vege- 

table C.oloiu.s and f ruit Es^eiu.es Co., Ltd., 
Mes.sina Works, Carpenters Road, Stratford, 
London, Is. T), .Analytic al and Works Chemist. 
1911. Dean, Arhiur I.., ( ollege ol i lawaii, Honolulu, 
Tl.l,, U.S.A., .Assi.siaiil Prof, of Industrial 
Chemistry . 

1917. Di.an, Harry I . CT. 37 Ashley Road, Bristol. 

(hemist. 

1918. Dea.s, Edmund P,. 4 .St. Nii hoi us Buildings, New- 

castleon I yne, Managing 13irc‘clor. 

1892. Dewii.ij,, it. Beech Avenue, Ncltinghain, Mann- 
luctunng Chemist. 

1902. De Cew, J. A., Room 1108, 301 fifth Avenue, 
New Y«,rk, U..S.A,, (Tiemicnl Engineer. 

1918. De C o.sIER, Joi'I.t'H J,, 1 witchrll Dept., Olympia 
Oil anrl ( ake C!o,, Selby, Yorks, Works and 
Researcli Chemist. 

1900. Deerr, Noei. 1 ., 28 I orl Gieene Place, Brooklyn, 

N.Y., U.S.A , Analytical C'hemist. 

1902. DegIIuTe, Dr. fu.S. A., Shippan Point, Stamford, 
Conn., U.S.A. , Clu'mist. 

1911. Dehn, Dr. Prank B.. 22 Cranes Park Avenue, 
Surbiton, Surrey, C'hemist and Patent Agent. 
1918. I.)e la Court, Dr, A. T.. Viale Umberto 35. 

Pegli, Genoa, Italy, Engineer. 

19)9. DE Lacy, Sidney A.. I Dordrecht Road, Acton, 
Londun, W. 3, Analytical Chemist. 

19)6. Delage, Ei>M<->N1>, Usines dc? Prod. Chim. dc la 
(..ie. de St. Caobian, I Plaf:e dea Saussaies, - 
Paris (8), Prance, Director-General. 

1918. Delamuntky, Paul, 103 Dudley Road. WKalley 
Range, Manchester, Works Chemist. 

1909. De Laire, Edgar, 129 Quai dc Moulineaux, Issy, 

Seine, Trance, Industrie!. 

1901. DeLANY, Cha.S., c/o Elliott Bros., Ltd., 

O’Connell Street, Sydney, N.S.W., Australia, 
Analyst. 

1918. De la Puente, jost R., Avenida Chorrillos 
No. 346, Barrarico, Lima Peru (via New York), 
Mining Engineer. 

19)6. Dellow, John, 1 1 Hardwick Grove, West Bridg- 
ford, Nottingham, Perfumery Chemist. ' 

1910. De Meeus, Etienne, Beacon Falls, Conn., U.S.A., 

Chemist. 




1888. Dempsey, Geo. C., 165 Market Street* Lowell, 
Ma«a., U.S.A., Chemist. 

J9I7. Dempster, I’om, 7 Lugard Hoad, Aigburth, 

Liverpool, Analytical Chemist. 

1909, DemuTH, HuuoU'H, 68 Saluabury Road, London, 
N.W., Chemical Manufacturer. 

1899. Denham, Dr. Wm. S.. J8 Priory Road, Bedford 
Park. London, W. 4. 

1913. DeningTON, K. C., 69 Dover Road, South 
Wanstead, Essex, Research Chcraisl. 

1891. Denison, Joseph K., Valley Dyeworks, Bradford, 
Huddcrsheld, Works Cliernist. 

1911. Dennis, Louis, 2 Nor/nan Avenue, Birkby, 

Huddersfield, Works Cheiniai. 

1907. Dennison,, Henry S., *c/o Uc iinison Manufactur- 
ing Co., hrarningham. Mass., U.S.A., Manu 
facturer. 

1898. Dent, Dr. I-RaNKLANU, Government Analyst .s 
Dept., Singapore, Straits Settieinents, Govern- 
ment Analyst. 

1917. Dent, James H., 3 Beaconafield Road, Parnworth, 
Widnes, Analytical Chemist. 

1912. DepieRRE.S, Gaston, T he indestructible Paint Co., 

King s House, King Stre:'t, C'heapside, 
London, L.C., Managing Director. 

1911. Derry, Alberi Victor, 301 Glossop Road, 
Sheffield, Gas Engineer. 

1919. Desai. Dr. RdsTOM C., Gangaram Perrace, 
Tardeo, Bombay, India, Medigal Practitioner. 

1913. DescH, Prof. Cecil H., Royal I'echnical College, 

Glasgow, Lecturer. 

1917. De SmEDT, Camille, c/o Societc Anonyme de 
Prod nils Chimiques de Laeken, Quai des 
Usines, Brussels, Chemist. 

1914. Detwiler, Jas. G., c/o The T exas Co,, 17 Battery 

Place, New York, U.S.A., Chemist. 

1916. Devekeux, Percy S.. 1 St. Paul's Road, Baksall 

Heath, Birtningliam, Research Chertiist. 

1898. Dewar, Alex. H., Ihe Greenwich Inlaid 
Linoleum Co., Lid., 74 Tunnel Avenue, P.ast 
Greenwich, L.ondon, S.E., Chemist. 

O.M. Dewar, Sir J., P.R.S., 21 Albemarle Street, 
London, W., Professor ol Clienn.stry and 
Physics. 

1889. Dewey, 1rEI>. P.. c/o Mint ' Bureau, Treasury 
Department, Washington, D.C., U.S.A., Metal- 
lurgist. 

1904. DewhiRST, j. A., Imperial Chambers, Halifax, 
York*, Analyst. 

1909. DewhIRST, Wm. B., Greystonc, Rhode Island, 
U.S.A., Technic.d and Engineering Chemist. 

1917. Df. Wolf, Louis, 39 M.»rk L ane, London, PLC. 3, 

Representative ol Oii iVijlls. 

1915. Dfy, Alex, j.. Bland ji<'id Chemical Works. 

W'heatheld Road, 1 .•linhurgh. Manufacturing 
Chemist. 

1917. DhaVALF. Bhaskfr B.. c/o Messrs. Thomas Cook 

and Son, Fort, Bombay, India, Research 
Student, 

1903. Diamond, Wm., I.,a Norie, M.arley Plill, Co. 

Durham, Works Manager. 

1913. Diaz-O.s.sa, Phof. Blllsario. Casilla %2, 
Santiago, Chile, Prof, of Chemistry. 

O.M. DibdIN, W. j.. 31 Idmiston Road. \Ve- t Norwood, 
London, S.E. 27, Analytical Chemist. 

1913. Dick, James, 71 West Cumberland Street, 
Glasgow, Superintendent. 

1918. Dick, James S., 6 Blendon I’errace, Plumstead, 

London, S.E, 18, Research Chemist. 

1902. Dick, John, c/o Messrs, Robert Kearsley, Ltd., 
Ripon, Manager and Chemist. 

1904. Dick, W. Douglas, c/o Messrs. Pinlay, Fleming 

& Co., Agents, The Burmah Oil Co., Rangoon, 
Analytical Chemist. 

1898. Dickenson, F. M., c/o Broken Hill Proprietary 
Co., 3 Great Winchester Street, London, 
E.C., Secretary. 

1919. Dickenson, John H. S., Mesars, Vickers, Ltd., 

Sheifieldir Yorks, Metallurgist. 


1893. Dickerson, E. N., 141 Broadway, New York 
City, U.S.A., Lawyer. 

' 1918. Dickie, Jas. K., 15 Great Wellington Street, 
Glasgow, Technical Chemist. 

19/9. Dickie, William A., “ Kingsbury,” Princess 
Drive, Borrowash, Derby, Chemist. 

1905. Dickinson, Cyril, Southwark Town Hall, Wal- 
worth Road, London, S.E., Analytical 
Chemist. 

1915. Dickin.son, Frank E., c/o Messrs. MacKnighl’s, 

Ltd,, Prodshain Bridge, Cheshire, Research 
Chemist. 

1914. Dickson, John M., 36 Leopold Street, Toronto, 
Canada, Manager. 

1919. Dick.son, John V., 125 Tindall Avenue, Toronto, 
Canada, Chemist. 

1898. Dickson, Samuel, 26 Tothill Street, Westminster, 
L.ondon, S.W., Analytical Chemist. 

|908. Difkman, Dk. George C., 113 West 68th Street, 
New York City, U.S.A., Professor of Phar- 
macy. 

1908. Dill, Colby, c/o Mo.ssr.?. Roessler and Hasslacher 

Chcmii n) ( o., Perth Amboy, U.S.A., Chemist. 

1898. Dillon, Wm., 11 Inghrdew Crescent, Koundhay, 

Leerl.'S, Work.s Chemist. 

1919. Dingle, Mess Phillis, Wallscnd Laboratories, 
Wallsend-on- 1 ync, Analytical Chemist. 

1914. DingLKY, Cvkil. S., Hill Court, Fladbury, Worcs, 

Engineering' Chemist (British Potash Co., Ltd.). 

1916. Dixon, Al.l f< d, 15 l.nri.sdale Place, Whitehaven, 

C-innborlain] , 1 anner. 

1917. DlxON, Andki.w J., Ruby Clunnbers, Ruby Lane, 

Sydney, N.S \V., Australia, Analyst. 

1899. Dixo.N, i red. VV.. P.O. Box 43, Jamestown, 

N.Y.. U.S.A., Ldycr. 

1888, Dixon. Prof. Haroi.d B., C.B.E., F.R.S., Owens 
College. Manchester, f^rofessor of Chemistry. 
1919. Dixon, Norman, c./o Messrs. W, T. Glover and 
Co., Ltd., Trafford Park, Manchester, Chemist. 

1909. Dixo.N, Wji.i.IAM H.. c/o Bryant and May, Ltd., 

lairlield, Works, Bow, London, E., Match 
Manulacturer. 

1892, Dobb, Iho.s., c/o J. 1. Dobb and Son, West 
Bar, Sheffield, Pliarrnaceutical Chemist. 

O.M. DoBBIE, Slit j. J.. 1 .K..5., Government Labora- 
tory, Cdemenl's Inn Passage, London, W.C., 
and (jnls.) 4 Vicarage Gate, Kensington, 
Loiuion, Vi ., Director, 

I9()8. Do.eBa, Ern'Est J., I .abjrtilory, 137 Great Hampton 
Street, Birmingham, Analytical Chemist. 

1917. Dob.son, Harold I c/o Messrs, The British Fine 

Colour Co., Ltd., Kingston Road, Staines, 
Mirldlesex, Work.s CTemist. 

1915. Dodd. A. Scorr, ! .aboraiory of City Analyst, 

2v) Stallord Si reel, l:.dinburgh, Public Analyst. 

1918, Dodd, Ali tied H., c/o Alby United Carbide 

f actories, Lid., Dagenham Dock, Essex, Re- 
search Cihcmisl. 

1917. Dodd, Robert, Clover Bank, Brancaster Lane, 
Parley, Surrey, Chemist. 

1913. DodD5, Herbert H., c/o Kynoch Ltd., Umbogin- 
twini, Natal, Explo.sivcs Chemist. 

1917. Dodds, James M., 6 Clare Road, Gotham, Bristol, 

Works Manager. 

i9(l6. Dodd.s, Tiios., 7 The Oval, Garden Village, Hull, 
Works Manager and Chemist. 

1918. DoDGSON, John V/., University College, Reading, 

Lecturer in Chemistry. 

1917. DorxsoN, Harold F., 38 Steade Road, Sharrow, 
Sheffield, Chemical Engineer. 

1897. Doeri LINGER, Wm. P., Kosebank, Staten Island, 
N.Y., U.S.A., Research Chemist. 

1897. Domme, iyR. Alf. R. L., Messrs. Sharp anu 
Dohme, Baltimore, Md., U.S.A., Manufactur- 
ing Chemist. 

1905. Dor AN, Henry, Weatbourne, Belvoir Road, Lower 
' Walton, Warrington, Chemist. 

1917. Domone, Percy, 20 Vaughan Gardens, Ilford, 
Essex, Analytical Chemist. 
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1919. Donald, Bruce B,. St. John’s Lodge, Suiion-ai 
Hone, Kent. 

1914. Donald, James R., c/o Messrs. Matthews Black- 

well, Ltd., Bathurst Street, Toronto, Ontario. 
Canada, Chemical Engineer. 

1903. DoNAI.D, Dr. Jas. T., 318 l.agauchetiere Street 
^X/eA, Montreal, Canada, Consulting Chenrist. 
1919, Donald, ^X/ILL1AM, Messrs. Ihe Eglinton Silica 
Brick Co , Ltd., 45 Renficld Street, Glasgow, 
Magnesite Brick Manufacturer. 

1900. Donald, Wm., Bloomingdale, N.j., U.S.A.. 
Assayer and Chemist. 

1917. Donald, William E., Vista Alegre L Minas de 

Rio 1 into, S. Spain, ( hemical Engineer. 
Retain Journals. 

1918. DoNALD.SON, JA-S. W., c/o Messrs. Scott s Ship 

building and Engineering Co.. Ltd., GieenocL, 
Scotland. Chemist. 

1913. Donaldson, Ric hard, c/o Messrs, W. B. Dick ai\tl 
C'o., Ltd., 71 Broadway. New York C'ily. 
U.S.A., Assistant Manager. 

1902. Donaldson, ImoS.. St. Mungo, C aledonia Road. 

Saltcoats, Ayrshire, Armlytical Crhemist. 

1905. DoNNAN, Prof. 1 . G., L.R.S.. Chemical Labora 
tories. University College. C^»o\vei Street. 
London, W.C., Prc'f 'ssor of Phv'tocr.l Chem- 
istry. 

1886. Doolittle, Orkin S,. 388 Palisade Avenue. 

Yonkers, N.Y.. U.S.A.. Cdiernisl. 

1890, DoRE, Jas., CYpper Works, High Street. 
Bromley-by-Bow, London, E.. Distiller. s 
Engineer. 

1911. DoR^.E, Dr. Charles, 73 Cliardmore Road, Clap- 
ton Common, London, N. 16, Head ol 
C hemistry Departnumt, Ho'ont’^h Polytechnic. 
18%. Doremus, Dr. (Zhas. A., 229 East 68th Street. 
New York City, U.S A., Professor of C hem- 
istry. 

1917. Dorr, John V. N., 101 Park Avenue, Nv“w York 
City, U.S. A,. Metallurgical and Chemical 
Engineer. 

O.M. DoTT, D. B., Kavenslea, Mu.sselburgh, Scotland, 
Analytical Chemist. 

1917. DoUCAI.. John W., St. Ann’.s Bonk House, 

17 Spring Gardens, Ahheyhill, Edinburgh, 
Chemist. 

1919. DougaI L, J. BrERETON, Canada Sugar Refining 
Co.. Ltd., Montreal, Que., C^anada, Chemist. 

1918. Doughty. W. D,, c/o Messrs. Price’s Co., Ltd.. 

Oil Works, Belvedere. Kent, Analytical 
Chemist. 

1915. DoUGILI., George, Royd House. Walkley Lane, 

Heckmondwike, Yorks, G...< Engineer 

1897. DoUGI.A.S, Geo., Farfield Hall, Addingham. 

Yorks, Dyer. 

1915. Douglas, John, “ I landsworih,” C.-liff'ai Hoo, 
Kent, Explosives Chemist. 

1894. Douglas, Loudon M., Dougl a.s Wharf. Putney. 

London, S.W., Chemical Manufacturer 
1909. Douglas, RobT. P., 12 Nelson Square, Bolton, 
Consulting Chemist. 

1884. Douglas, William, Grafton House, Berkham- 
sted, Herts. Chemical Engineer. 

1900. DoULTON, H. Lewis. Royal Doul.on Potteries, 
Lambeth, London, S.E.. Potter. 

1900. Dow, Allan W., 131 E. 23rd Street, New York. 
U.S. A., Chemical Engineer. 

1898. Dow, Herbert H., c/o The Dow Chemical Co , 

Midland, Mich., U.S.A., Manufacturing 
Chemist. 

1908. Dow, John W., 564 Park Avenue Went. Mans 
field, Ohio, U.S. A., Manufacturing Chemist. 
1905, DoWBIGGIN, James, Cralglands, Albert Park, 
Lancaster, Chemist. _ 

1913. Dowell, Henry I., Brooklands,. Forest Rise, 
Upper Walthamstow, London. N.E.. Chemist. 
1917. Down, John R., 57-58 Wind Street, Swansea, 
Proprietor of Works. 


■MEMBERS. 


1915. Downing, James, jun., 21 Thornwood Rp^d, 
Manor Park, Lee, London, S.E. 13, Analytical 
Cheuiist. 

1918. Downing, Samuel, 59 l^angley Road, Langley 
Green, nr. Birmingham, Works Chemist. 

1917. Down,s, CHARLES. Old Foundry, Hull, Engineer. 

1918. Downs, F.DMLND. Mount St. Lawrence . Holme* 

Chapel. Cheshire, Chemical Works Manager. 

1912. Doxev, C aki. W.. c/o Dinting Vale Printworks. 

Dinting, near Manchester, Printworks C'hemist. 
E)01. Doxkud, C hristian, lechnical School. Christ- 
iania, Noiway, i^iofessor ol Chemical Tech- 
nology . 

1919. Dovll. .Arthur L.. 64 Ellesmere Road, Stockton 

Heath, Warrington, Research Clieinist. 

I9()7. Dovil. 13. W., 245 Lindell Avenue, Leominster, 
Mass., U.S. A., Mnnulacturer. 

1918. Doyle. Ihoma.s 1 Ocilville, Doilymount. Co. 

Dublin, Analytical ( hemisl. 

1918. Drauble. I rede , c/o I . H Drabble and Sons, 
Ltd., I ansley Wtxtd Mills. Malloi k, Iderbyshire, 
Managri and Director. 

1902. Drake. Brvani .S., 5830 Colby Street, Oakland, 
Cal.. U .S A , C hemisl 

1911. Drake, Jt).sEi-H W, 1)., 1 hrer Mills Distillery. 

Bromley by Row. l.undon, F... Distillery 
Brewer. 

1918. DraRIR, W'm. (L. Messrs J. Watson and Sons. 

F.td., Wbitehall Road, Leeds, C'hemist. 

(914. Drew, John M., Lower House. Burnley, Lnnca 
shire. Calico Printer 

1906, Drew, W. Newton, Kaim liffe, Ecrlesfield, near 
Sheffield, Chemic.il Manufacturer. 

1919. Drewitt, CiKORi'.E IT, Tarkwa Villa, First Avenue, 

Cjillingliam, Kent. Works Manager. 

1896. Driav.sen. 1)h X'k.c.o B.. 5 Berkimm Street, New 

York C'ily, U.S. A., Wood Pulp and Paper 
Ex}>ert. 

1917. Dheyfu-s, Dr, C.amili.f., 681 Fifth Avenue, New 
York City, U.,S.A. 

O.M. DrkYI U.S, Dr ChaRI.E.s. Claremont, Fallowficld, 
Manchester, Retired Dye Manufacturer. 

1917. Dreyi us, Dr. Henry. 8 Waterloo Place, London, 

S.W. I. 

1904. Dreyius, Dr I., A,, Maple Avenue, Rosebank, 

S I.. N.Y., U .S.A., C'h'MniMt. 

1899. Dreyius, f)R Wm., 57 East %th Street, New 
York. U.S.A., Chemist. 

1918. Dkinkwater, Dr. Thoma.s W,. Chemistry Dept., 

.Surgeons’ Hall, Edinburgh, ' Lecturer in 
Chemi.slry. 

1917. Drummond, Ai.an A., I Fairhaven Mansions, 
Lowther Hill. London, S.E., Research Chemist. 

1898. IdRU^iMOND. D«. Isaac W., 436 West 22nd Street, 

New York City, U.S.A., C'hemist. 

1910. Drury. C'ha.s. Dru, Hendon (5aB Works, Sunder- 
land, Gas Flngineer. 

1899. Ducas, B. P., 25-27 South William Street, New 

York City, U.S.A., Chemical and Dyestuff 
Importer. 

1905. Duche, Edgar. Usines Duche, .S A. Vilvorde. 

Belgium, Merc hant 

1909. Duchf.min, Ri n^. P.. 27 Quni de la Tournelle. 
Paris. (Vc), France, Chemical Flngineer. 

1897. DuckiU.M, Alex., Phoenix Wharf, West Ferry 

Road. Millwall, London, E., and (Journals) 
130 St. James’s Court, Buckingham Gale, 
London, S.W., CTemiral Manufacturer. 

1915. Duckham, .Sir Arthur M., K.C.B., Thanet House, 
231-2 Strand, London, W.C. 2, Engineer. 

1917. Duckworth, Charle.s W., “ Tlie BunMlow,” 
Park Road, Monton. near Manchester, Director 
and Secretary, 

1905. Duckwohtet, Haphy S., Garner Printworks, 
CjaTnerville. Rockland Co., N.Y., U.S.A., 
Printwotk«« .Superintendent 

1913. Duff. Alex. K.. 211 Fern Avenue, Toronto, 

Canada, Rubber Chemist. 
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1899. Duff, Wm. S., Messrs. Grindley 8f Co , Ltd. 
Upper North Street, Poplar, London, £. 14, 
Managing Director. 

1916. Duffy, A. B. Microbiological Laboratory, Dept, 
of Public Health, Sydney, N.S.W., Australia, 
Bacteriologist. 

1901. Dufty, La whence, 92 Tom Lane, Nether Green, 
Sheffield, Analytical Chemist. 

1905. Duggan, Edw. J., c/o Brewer and Co., 95 

William Street, New York City, U.S.A., Vice- 
President. 

O.M. Duggan, 7 , H., 52 East 4l8t Street, New York 
Gty, U.S.A., Analytical Chemist. 

1916. Duke, J. A. H., The Qell, Sutton, Surrey, Edible 
Oil Manufacturer. 

1888. Dukes, T. William, Box 10, Vrijheid, South 

Africa, Merchant. 

1906. Duncalfe, Koger, l orge Mills, Bestwood Col- 

liery, Nottingham, Glue Manufacturer. 

1889. Duncan, Arthur W., 333 Wellington Road North, 

Heaton Chapel, Stockport, Analytical Chemist. 
1919. Duncan, Herbert G., 37 William Street, New- 
castle Road, Sunderland, Student. 

1909. Duncan, Jas., c/o Steel Bros, and Co., Ltd., 6 
Fenchurch Avenue, London, E.C., Merchant. 

1916. Duncan, JamE.S B., 50 Hotspur Street, Tyne- 

mouth, Works Manager. 

1915. Duncan, J. Gibson, 67 Waverley Gardens, Cross- 
myloof, Glasgow, Works Chemist. 

1906. Dunford, John H., T rent Side Bone Works, 

Nottingham, Managing Director. 

1915. DunGLINSON, B., c/o j. C. Lawrence, Esq., 1001-3 
Colonial Trust Builditigs, Philadelphia, Pa., 
U.S.A., Chemical Engineer. 

1919. Dunk, Alfred j., 12 South wold Road, Clapton, 
London, E. 5, Works Chemist. 

1912. DuNKELSBUHLER. F". S., 5 Hyde Park Gate, 

London, S.W., Technical Chemist. 

1905. Dunlop, FiARRY, 231 St. Vincent Street, Glasgow, 
Chemist. 

1917. Dunn, Fred. P., 20 F-lillbury Road, Tooting 

Common, London, S.W. 17, Re.search Chemist. 
O.M. Dunn, Dr. J. I ., ,10 Dean Street, Newcastle-on- 
Tyne, Consulting Chemist. 

1915. Dunningham, Dr. Alfred C., c/o Electro-Bleach 

and By-Products, Ltd., Middlewich, Cheshire, 
Technical Chemist. 

1919. Dun.SBY, Bernard, 86 Sycamore Road, Erdington, 
Birmingham, Chemist. 

1901. Dunsford, Geo., Laboratory, Wigan Coal and 
Iron Co., Ltd., Wigan, Analytical Chemist. 

1919. DuNSMORE, Adam, 7 Sidney Road, Bootle, Liver- 
pool. Works Chemist. 

1907. DuNSTAN, Dr. A, FI., ' Meadhurst,’ Fcltham 

Hill, Sunbury-on- 1 hames. Head of Chemical 
Department ( 1 echnical College), East Ham. 

1907. DuPRt, F . H., 2 ^Idinburgh Mansions, Howick 
Place, London, S.W., Analytical Chemist. 

1907. Dupre, P. V., 2 Edinburgh Man.sions, Howick 
Place, London, S.W.. Analytical Chemist. 

1916. Durden, Frank, 288 Liverpool Read, Cadishead, 

near Manchester, Chemist. 

1905. DuRFEE, WinTHROP C., 516 Atlantic Avenue. 
Boston, Mass., U.S.A., Manufacturing 
Chemist. 

1918. Durham, Joseph. 228 30 Mullens Street, Rozelle, 

Sydney, N.S.W., Australia, Manufacturing 
Chemist. 

1897. DurKEE, Frank W., Tuft's College, Medford, 
Mass., U.S.A., Professor of Chemistry. 

1907. Durrans, T.HO.S. H., 245 Woodstock Road, Ox- 
ford, Chemist. 

1915. *DuTT, P. K., The University, Leeds, Research 
Chemist. 

1912. DychE-TeaGUE, F. C., 258 Gloucester Terrace, 
Hyde Park, London, W., Analytical Chemist 
and Bactfiriologist. 


O.M. Dyer, Dr. B., 17 Great Tower Street, London. 

E.C, Analytical and Consulting Chemist. 
1911. Dyke, K. Montague, Nelson Croft, Church Road, 
Bebington, Cheshire, Analytical Chemist. 
1902. Dyson, George W., 24 Clarkehouse Road, 
Sheffield, Analyst. 

1918. Dyson, H. E., Nenedale Works, Gladstone 
Street, Peterborough, Colour Maker. 

1892. Dyson, Septimus, Nyddeombe, Warlingham, 
Surrey, Manufacturing Chemist. 
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1910. Eardley, j. F’., 265 GIossop Road, Sheffield, 
Pharmaceutical Chemist. 

1913. Earl, J. C., The University, St. Andrews, Scot- 

land, Chemist. 

1918. Earle, Reginald, Imperial Tobacco Co., Ltd., 
East Street, Bristol, Engineer. 

O.M. EarP, W. R., Preston Brook, near Warrington, 
Chemical Manufacturer. 

1910. Easterfield, Prof. Thomas H., Victoria College, 
Wellington, New Zealand, Prof, of Chemistry. 
1884. Eastick, Charles E., M.B.E., 13 King Edward 
Street, Whitechapel, London, E., Sugar Re- 
finery, Director. 

1909. Eastick, j. C. N., Grosvenor Lodge, 137 Upper 
Clapton Road, London, N.E., Electrochemist. 

1890. EasTlake, A. W., ” Grosmont,” Palace Road, 
Slreatham Hill, London, S.W., Consulting 
Petroleum Engineer. 

1909. Eastlake, William H., c/o Cable Shop, Northern 
Electric Co., Ltd., 121 Shearer Street, Montreal, 
Canada, Chemist. 

1914. Easton, Reginald F., “ Ingledene,” Hough 

Green, near Widnes, Technical Chemist. 

1914. Eastwood, John A., “ Horbury,” Gordon 

Square, Marrickville, Sydney, N.S.W., Dyer. 
1906. Eaton, B. J., Agricultural Dept., Kuala Lumpur, 
Selangor, Fed. Malay Stales, Govt. Chemist. 

1919. Eaton, Richard V., 80 Old liverton Road, 
Exeter, Science Student. 

1918. EbeRLE, Victor F., c/o Henry Pritchard and Co., 

Ltd., 7, 8 & 9 Redcliffe Street, Bristol, Oil 
Merchant. 

1909. Eberlin, Leon W., 360 Lake View Park, 
Rochester, N.Y., U.S.A., Chemist. 

1892. Eddy, Harrison P., 14 Beacon Street, Boston, 
Mass., U.S.A., Superintendent. 

1913. Edge, Alfred, Meadoweroft,” Plymyard 
Avenue, Bromborough, Cheshire, Technical 
Chemist. 

1919. Edge, George E., Windsor Villa, Park Road, 

Newton-le-Willows, Chemist. 

'909. Edge, J. Harold, c/o Wm. Edge and Sons, 
“Dolly” Blue Works, Raphael Street, Bolton, 
Lancashire, Technical Chemist. 

1917. Edgerton, John P., 96 Cheapside, London, E.C., 
Analytical and Consulting Chemist. 

1902. Edison, FhoS. Alva, Edison Laboratory, 
Orange, N.J., U.S.A., Inventor and Manufac- 
turer. 

1919. Edmed, F'ranK G., Admiralty Climatic Huts, 
Royal Naval Cordite Factory, Holton Heath, 
Dorset, Superintending Chemist. 

1917. Edmondson, John S., Blaydon Manure and 

Alkali Co., Ltd., Blaydon-on-Tyne, Works 
Chemist. 

1908. Edmunds, William T., 25 Church Road, Burry 
Port, Carmarthenshire, Analytical Chemist and 
Assay er. 

1918. EdmundsoN, Jas. H., The Garswood Hall Col- 

lieries Co., Ltd., Bryn, near Wigan, Mining 
Engineer. 

1916. Edon-Brown, Herbert, c/o Nitrogen Products 
and Carbide Company, Ltd., Dagenham Dock, 
Essex, Chemical Engineer. 
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1911. Edwards, Alfred, The Laboratory. Bcckton Gas 

Works, North Woolwich. London, E. 16. 
Analytical Chemist. 

1916. Edw.\RDS. Cyril. 6 Sophie Road. Nottingham. 

Research Chemist, 

1918. Edwards, George H., Alton House, Hebburn-on- 

Tyne, Mechanical Engineer. 

1909. Edwards, George M., Pine Avenue West. 

Montreal, Canada. Paintworks Manager. 

1902. Edwards, H. LeaTON, 1 he Shanty. Banks 
Avenue, Meols, Hoylake, Cheshire, Analyst. 

1919. Edwards, H. Leaton, jun., c/o Messrs. J. J. 

Rigby, Ltd., Comus Street, Salford, Manchester, 
Works Manager. 

1917. Edwards, William, Ericka, Park Road, Hartford, 

Kent, Factory Manager. 

1919. EgERTON, Alfred G., 29 Wilton Crescent, London, 
S.W. 1, Consulting Chemist. 

1917. Egloff, Dr. Gustav, 1014 First National Bank 

Buildings, Chicago. 111., U.S.A., Consulting 
Chemical Engineer. 

1896. EhRHARDT, Ernest F.. The Mersey Chemical 
Works, Bromborough Port, New Ferry, 
Cheshire, Research Chemist. 

1919. EhRHARDT, Herbert W., Westholme, Old Chester 
Road, Bromborough, Cheshire, Research 
Chemist. 

1913. Eipper, William R., Meadow Brook, Dallas, F*a., 
U.S.A., Chemist. 

1909. EisenhaRT, M. H., c/o Bausch and Lomb Optical 

Co., Rochester. N.Y., U.S.A., Chemist. 

1916. ElDRIDGE, Arthur A., 63Ellerlon Road, Surbiton, 
Chemist. 

1916. EldrIDGE, Gardner S., 567 Hornby Street, Van- 

couver, B.C., Canada, Analytical Cht^mist. 

1901. ElkaN, Leo H., Tannery, 1511 Webster Avenue, 

Chicago, 111., U S. A., Fanner. 

1918. Ellington, 0.scar C., 219 George Lane^ Hither 

Green, London, S.E. 13, Analytical Chemist. 

1917. Ellingworth, Samuel, 13 Abingdon Street. Fnr- 

town, Huddersfield, Chemist. 

1884. Elliott, Dr. A. H., College of Pharmacy, 115 
West 68th Street, New York City. U S.A., 
Consulting Chemical Engineer. 

1912. Elliott, Edward, c/o Reckiiis (Over-Sea), Ltd., 

Burke Street. Redfern, N.S.W., Australia, 
Chemical Engineer. 

1907. Elliott, George K.. c/o Lunkenheimer Co., 
Cincinnati, Ohio, U S. A., Chief Chemist. 

1919. Elliott, George R., 18 Canberra Road. Gretna 

Fownship, near Carlisle, Chemist. 

18%. Elliott, Dr. J. F'., O'Connell Street, Sydney, 
N.S.W., Manufacturing Chemist. 

1918. Elliott, Percy H,. University of B.C., Physics 

Department, Vancouver, B.C., Canada, 
Physics. 

1902. Elliott, Victor G., Chemical Works, Rozelle, 

Sydney, .N.S.W., Australia, Manufacturing 
Chemist. 

1905. Ellis, CarleTON, 143 Gates Avenue, Montclair, 
N.J., U.S.A., Chemical Engineer. 

1893. Ellis, E. Victor, c/o McLellan, 31 Gayfield 

Square, Edinburgh, Analytical Chemist. 

1894. Ellis, G. BeloE, 70 Chancery Lane, London, 

W.C., Patent Agent. 

1913. Ellis, F!enry D., 30 Blackheath Park, London. 

S.E. 3, Metallurgical Engineer. 

1912. Ellis, PerciVAL W., 90 Tooley Street, London 
Bridge, London, S.E., Tanning Material 
Merchant. 

1910. Ellis, RidsDALE, 1236 Monadnock Block, Chicago. 

111., U.S.A., Patent Agent. 

1910. EIllIS, Rowland H.. British Margarine Trade 
Supplies, Ltd., Morpeth Refinery, Canning 
Street. Birkenhead, Analytical Chemist. 

1891. Ellison, Henry, Moor Lane House, Gomcrsal. 
near Leeds, Manufacturing Chemist. 

1919. Ellison, LuicE R., “ Fernlea,’* Mapperlcy Plains. 

Nottingham, Analytical Chemist. 
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O.M. Elmore, A. Stanley, 701 Salisbury Houses, 
London, E.C. 2, Electro-Metallurgist. 

1918. Ei.MORE, Guy H,, V_-oioniat 1 rust Build- 

ing, Piiiladelphia, Pa., U.C^./A,, Consulting 
Engineer. 

1913. Elphice, 1 red. C., c/o Burt, Boulton nnd Hay- 
wood, Lid., i'fuue Regent s Whart, Sliver 
town, London, E., T echnical Chemist. 

1907. Elsdhn, a. VINCENT, lU Gourock Road, Eltharn, 
Kent, Analylical Uhrmisl. 

1911. Elsdon, Geo. D., Municipal Chemical Labora- 
tory, 141 Regent Road, Salford, Manchester, 
Public. Analyst. 

1916. ElsEY, Edwin, 4 Flerbert Road, Southall, Middle- 

sex, Chemist. * 

1918. Elton, Leo, II 13 Creechurch Lane, Leadenhall 
Slreel, London, E.C,, Metal Merchant. 

1909, Ely, Benjamin, 1 he Limes, Pyr Bridge, near 

Alfretou. Far Distiller. 

1910. Emanuel, Loui.s V., c/o River Smelting and 

Relining to., Florence, Colorado, U.S.A., 
Metallurgical li.ngineer. 

1910. EmULEY, Uk. E. It., 245 Latrobe Street, Mel- 
bourne. V ictoria, Australia. 

1917. Emek.son, 1 KEDk. W., 178 Fleaton Moor Road, 

Heaton Moor, near Stockport, Research 
C-hemist. 

1907. EmMON.s, Frank W., c/o Washburn Crosby Co., 
Minneapolis, Minn., U.S.A., Chemist. 

1894. EnequlsT, John, 96 Hausman Street, Brooklyn, 
N.Y., U.S.A., Chemical Engineer, 

1918. Englanit, Amos, Lyndhurst, Amblecote, Stour- 

bridge, Analytical and Research Chemist. 

1904. Englehard, Charles, 30 Church Street, New 
York City, U.S.A., Platinum Importer. 

1918. English, F.dgar, Gas Works, Anon Street, 
Bristol, Chemist. 

1893. FInglisii, Frank FL, 89 Belgrave Road, Wan- 
stead, London, N.Fl., Analytical Chemist. 

1917. FInna, Fini G. A., 32h Strandvejen, Copenhagen 

Str, Denmark, Assistant Manager. 

1918. Ennos, Frederick R., 34 Carminia Road, Upper 

Fooling, London, S.W. 17, Analylical Chemist. 

1911. Epp.*», James W., Holland Street, London, S.E., 

Cheinisl. 

1907. Erik^ES, Julius, 1 100 Brook Avenue, New York 
City, U.S.A., Chemical F^ngineer. 

1902. ErharT, Wm. H., 81 Maiden Lane, New York 

City, U.S.A , Manufacturing Chemist. 

1904. ErmEN, Walter f . A., Swiss Cottage, Alderley 

Edge, Cheshire, Analytical Chemist. 

1903. ErN.ST, Chas, a., 1 he Viscose Co., Marcus 

Hook, Pa.. U.S.A., Chemist. 

1884. Esilman, a., *38 Norwood Avenue, Southport, 
Lancashire, Analytical Chemist. 

1913. EslING, Fred., 36 Kenilworth Court, Putney, 
London, S.W., Cdiernical Engineer. 

1912. EsPENHAHN, F-1. V., c/o Broken Hill Associated 

Smellers' Prop., Ltd., Port Pirie, South 
Australia, Works Chemist. 

O.M. E.stcourt, C!,. j Seymour Grove, Old Trafford, 
Manchester, Consulting C hemist. 

1919. Evans. Edgar, Westbourne House, Merthyr Vale, 

Glam., Analylical Chemist. 

1917. Evans, Edgar C., c/o Messrs. Kilburn and Co., 
Post Box 61, Calcutta, India, Analytical 
Chemist. 

1912. Evans, Edward V., M.B.E., South Metropolitan 
Gas Co., Old Kent Road, London, S.E., Chief 
Chemist. 

1903. Evans, George A., 832 Yonge Street, Toronto, 
Canad'^, Pharmacist. 

1919. Evans, Gerald C., c/o Messrs. Kendall and Sons, 
Ltd., Stratford-on-Avon, Technical Chemist. 
1917. Evans, Horace G., 114 Stone Road, Longton, 
Stoke-on-Trent, Technical Chemist. 

1905. Evans, John, 67 Surrey Street, Sheffield, Ana- 

lylical C’hemist. 









1900. Evans, Pf^or. Nevil Norton, R<^<^path Library, 
McGill University, Montreal. Canada, Associate 
Professor of Chemistry. 

1919. Evans, Robert P., 32 Nigel Road, Forest Gate, 
London, E. 7. Chemist. 

1912. Evans, Sam, 40 Wright Street, Chorlton-on'Med- 
lork, Manchester, Chemist. 

1912. Evans, Uuck R., The Keir, The Common, 
Wimhiedon. London, S.W. 19, Consulting 
Electrochernii^t. 

1917. Evans, W/ll[am. 35 Mitchell Street, Ancoats, 

Manchester. Chemist. 

1919. Evans, William C., 27 Cooke Street, Pendleton, 
Manchester, Re8earc|j\, Chemist. 

1898. Evans, William Perclval, Canterbury College, 
Christchurch, New Zealand, Professor of 
Chemistry. 

1916. Everest, Dr. A. E , Elm Crest, Queen’s Road, 
Huddersfield. 

1909. Everettk. Dr. W. F.., 3512 South llih Street, 
Tacoma, Washington, U.S.A., Consulting 
Chemical Engineer. 

1919. Everington, Major F. E., 13 Milton Road, Edge | 
Lane, Liverpool. Chemical Works Manager. i 
1912. Evers, Norman, c/o Messrs. Allen and Hanburys, | 
Ltd., Bethnal Green, London, E. 2, Analytical j 
Chemist. i 

1894. Ewan, Dr. Thomas, c/o Cassel Cyanide Co.. Ltd., j 
Shunn Street, Maryhill. Cihivrow, Chemist. 

1919. Ewing, Henry, 248 Hi,>h Street, Harle.sden. | 
London, N.W. 10, Re-search Chemist. 

1905. EynoN, LEWLS. 41 Champion i^oad, Upminster, ; 
Essex, Chief Cherni.s*. (f.cndon Beetroot Sugar 1 
Association). 

1918. Fyres Alfred, 25 KingV Drive, Heaton Moor, 

Mnnche.stei, l ethni<-a! Chemist. - 
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1919. Fagan, Thomas W., Ti .n Department of Agricul- 
ture, University College of Wales, Aberystwyth, 
Lecturer in Chemistry. 

1902. FailL, James, c/o Healhfield and Cardowan Fire- 
clay Co., Ltd., 167 St. Vincent Street, Glasgow, 
Technical Chemi.st. 

1902. Fairchild, Benjamin d'., P.O. Box 1120, New 

York City, U..S.A.. Manufacturing Chemist. 

1910. Fairclohch, Lieut -Colonei. Brereton. Lane 

End, Hill ClifFe, Warrington, Che.shire, Miller. 

1911. Fairfield, T homas J.. c/o W. T. Glover and Co., 

Trafford Park, Mant hester. Analy tir'd Chemist. 

1903. FaiRHAI.L. Edwin J.. Lindheld', -Windmill Lane, 

Southall, Middlesex, Analytical Chemist. 

1901. FaIRLIK, James, Cnmelon Chemical Works, Fal- 
kirk, Scotland, Manufacturing Chemist. 

1919. FaIRRIE, j. Leslie, 12 Devonshire Road, Liverpool, 
Chemical Engineer. 

1918. Fallon. John, British Mills, Cornwall Road, 

Smethwick. Birmingham. Director and En- 
gineer. 

1917. Fallows, Leonard, c/o Mes.srs. Squire and Sons, 
Ltd.. 413 Oxford Street, London, W. 1, Re- 
search Chemist. 

1917. F ARMBROUCH, Alikfd, India Store Depot, Bel- 
vedere Road, London. S.E.. Civil Servant. 
1917. Farmer, Dr. Robert C., O.B.E., 83 Kingsfield 
Road, Bushey, Herts. Research Chemist. 

1919. Farmery, Joshua W., 56 Sheen Road, Richmond, 

Surrey, Fuel Technology Student. 

1910. Farr, Harry, Free Library, Cardiff, Librarian. 
O.M. FaRRANT, N., “ Aingarth,” Forest Lane, Harro- 
gate, Chemist. 

1913. Farrar, Stanley C., 2 Dryden Place, Newington, 
Edinburgh, Chemical Technologist. 

1897. Farrell, Frank James, Shanrahan. Beccles, 
Suffolk, Silk Manufacturer (Journals to c/o 
Grout fit Co., Ltd., Textile Manufacturers, 
Great Y^mouth). 


O.M. Farrington, T., 4 Waterloo Place, Cork, Ireland, 
' Chemical Engineer. 

1913. Farrow, Frederick D., c/o Messrs. T. Collinson 
and Sons. Ltd.. St. Johns Place, Halifax, 
Lecturer in Chemistry. 

1909. Path, Dr. Arthur, Rue du Midi II, Vevey, 
Switzerland, Chemical Engineer. 

1917. Faust, Thomas A., London, Ontario, Canada, 
Analytical Manufacturing Chemist. 

1919. Fawcett, WilijaM I., Dominion Tire Factory, 
Kitchener, Ont., Canada, Chemist. , 

1903. Fawsitt, Prof. Charles E., The University, 

Sydney, N.S.W., Australia, Professor of 
Chemistry. 

1917. Fay, Percy J., c/o Messrs, Mander Bros., Varnish 
and Colour Works, Wolverhampton, Analyti- 
cal Chemist. 

1914. Fearnley, Clifford A., 2 Alcester Terrace, 

Shepherd’s Lane, Leeds (Journals to c/o Messrs. 
Brotherton & Co., Ltd., Holmes Street Chemical 
Works, Dewsbury Road, Leeds), Technical 
Analyst. 

1913. FkldeNHEIMFR. WiLLIA.M, 20 Holborn Viaduct, 

London, E.(L, Clay Merchant. 

1909. Fell, William M. W.. 27 Clarendon Road, Gars- 

ton, Liverpool, Chemist. 

1905. Felton, Herbert L., 516 East Second Street, 
South Boston, Mass., U.S.A., Distiller. 

1919. Fenton. Clifford C., c/o Messrs. Ferguson, Shaw 
and Sons, Port Dundas, Glasgow, Analytical 
Chemist. 

1914. FerCU.SON, Jame.s, “ Mountside,” Prestwich Park 

South, Manche.iter, T er.hnical Chemist. 

1917. Ferguson, John G., High School, Penticton, 
B.C., Canada, T eacher of Chemistry. 

1919. Ferguson, William, 161 Vendome Avenue, Notre 
Dame de Grace, Montreal, Canada, Manager. 
1902. Fergus.‘'ON, Donald M., c/o Acadia Sugar Re- 
fining Co., Halifax, N.S., Canada, Analytical 
Chemi.st. 

1883. FeRGU.'^SON, H., Prince Regent’s Wharf. Silver- 
town. l.ondon, E., Technical Chemist. 

1916. Ferns, John F., 73 Alexander Road, Acocks 

Green, Birmingham, Technical Chemist. 

1893. Fiebinc, )0!IN M., 238 Reed Street, Milwaukee, 
Wis., U.S.A., Leather Trade Chemist 
1911. Field, Allan J., c/o Sherwin-Williams Co., 
Pullman Station, Chicago, 111., U.S.A., Analyti- 
cal Chemist. 

1917. Field, Charles H., 32 Lee Park, Blackheath, 

London, S.E., Analytical Chemist. 

1885. Field, E. W., Brewer. 

!‘rT7. Field, Frederick C., City Hall, Calgary, Alberta, 
Canada, Analytical Chemist. 

1915. Field, Gordon H., “ Holmwood,” Dolgarrog, 

Tal-y-Cafn, N. Wales, Chief Chemist. 

1887. Field, S. S,, 41 Kidhrook Park Road, Blackheath, 
London, S.E., Manufacturing Chemist. 

1918. FielDEN, Harold, c/o Messrs. Kynoch, Ltd., 

Umbogintwini, Natal, S.A., Chemist. 

1919. Finch, Capt. G. Ingle F., M.B.E., Imperial 

College of Science and Technology, Depart- 
ment of Chemical Technology, South Kensing- 
ton, London, S.W,, Lecturer. 

1917. Finch, William J., 9 Stokes Croft, Bristol, Works 
Manager. 

1910. FindlaTER, James, c/o Price’s Patent Candle Co., 

Ltd,, Bromborough Pool, near Birkenhead, 
Chief Chemist 

1916. Findlateh. Richard H., c/o Broxburn Oil Co., 

Ltd., Broxburn, West, Lothian, Chemist. 

1899. Fingland, John J., Bo.v 618, Trail, B.C., Canada, 
Analytical Chemist. 

1911. Fink, Frederick W., 420 Riverside Drive, New 

York City, U.S.A., Manufacturing Chemist. 

1904. Finn, Cornelius P., Hemsworth CoUicrv, Ffttt- 

william, near Wakefield, Coke Oven# Manager, 



LIST- m MEMEteRS. ' ■ , . ' " 


1918. Firth Fwp., " Hadley Royd.” York Road. 

Leeds, Chemist. 

1919. Firth, James B., Chemical Department, University 

College, Nottingham, Lecturer in Chemistry 
1918. Fisher, Walter L. S.. Killeam. !3 Trinity Rise, 
Tulse Hill, London. S.W. 2, Chemical 
Engineer. 

1903. Fish CiiaR1.es C. R.. 439 Boykion Sireet, Bo-Ston! 
Mass., U.S.A., Chemist. 


1911. Fish, Charles W., 5 R.-ciory Lune, J.-richo, Bury. 

Chemist and Paper 1 echnologist. 

1917. Fisher, Allred, Midland Coal Products. Ltd., 

Colliery Office, Last Kirkhy, Notts, Technical 
Chemist. 

1918. Fisher. George E., I'he Grasselli ChemicAal Co., 

13th Floor, Guardian Building, Cleveland, 
Ohio, U.S.A., Second Vice-President. 

1900. Fismkk, Henry, 10 90th Stud, New York 
City, U S. A., 1 eachtr of C lieiuihtry . 

1919. Fisher, Kenneth, Chemical Laboratory, Clilton 

College, Bristol, Sdiool master. 

1915. Fisher, LloN.ARD L.. I he l.aboratory, MeijSi.s. 

Ardol, Ltd., Barlby Ro.id, Selby, \ oik.-^. Works 
Chemi.sf . 

1918. Fisher, I^AHL, 1 lie Warrington C licrmcal and 

Drug Co., Ltd., Pad<bngton, nea; W.iiiington, 
Chemist. 

1917. Fisk, Alan L., 2 Britlge Stowmarket, 

Works Chemist. 

1895. Flson, John, M ca.srs J.HMe;, i- is Mi and Sons. 

I hetford, Norfolk, C0)eim al Manufatlnrer. 
1904. Fitch, Arthur J.. 20 f'.,u{>fess Road, Derby. 
Brewer’s Chemist. 

1916. F ITZPAI KICK, Gerald D., >8 Church Road. Mose- 

ley, Birmingh.am, Analytical C hr'inist. 

1917. Fleck, Dr. Ai-EWNniH, r/o Mcs.srs. Castner 

Kellnv-r Alkali Co., Ltd.. 'vV.rllsend on- ! yne. 
Research C’luonisl. 

1918. F'LEEr, Wu.LlAM I Hl DKRlck. c/o 1 he Dainard 

L^arque,' Co., L.td., 98 Bradford .Street, Bir- 
mingham, Chemist, 

1919. Fli:min(a. Alexander C , , Cunatla Cement Co., 

Herald Building, Montreal, Canada, Cdiiel 
Chemist. 

1913. Flemin'.;, Maurice !)., c/o S. I leming fc Co., 31 

Roberl.son Street , Cd.rs';:ow l j<.MJjiials to Pl.anta- 
tion Albion, Berbicc, British (vAU.m.'). Analyst. 
1893. Fletcher, L.. MoRI.KY, 30 Grtc^venor Place, New- 
castle-on- 1 yne, Alkali Works Inf-pe.lor. 

O.M. Fletcher, Fred W., c/o Fletcher, Fletcher and 
Co., Ltd., Holloway, London, ,N., Manufac- 
turing Chemist. 

1919. Fletcher, James, Messrs. Titanine, Lid., Booth 

Road, Colindeep Lane, Hendon, L..or.don, 
N.W. 9, Manager. 

1891. Fletcher, R. Jaques. Norili Geelong, v’iciori.a, 
Australia, Manufacturing C iiemi.st. 

1919. Fletcher, ThoMA.S, 165 Ainsworth Lane. Tonge, 
Bolton, Lanc.s, Assistant to Manager, Bleach 
Works. , 

1904. Fletcher, Wili.IAM L.. 4231 Baltimore Avenue, 
Philadelphia, Pa., U.S.A.. Chemist. 

1919. Flint, Frances C., c/o flazel-Atlas Glass Co.. 
331 .South Main Sireet, Washington, Penna., 
U.S A.. Chief C-hemist, 

1912. Flurscheim, Dr. Bernhard J . Rushmoor, Fleet. 

Hampshire, Researrh ChcJiiist. 

1899. FoCHT, L.OIJI.S, 12 Atterhury A.Vf'nue, 1 renton, 

N.J., U.S. A., Civil F.ngineer. 

1890. FoDEN, Ali red. Fairholme. Mos.sley Hill Road, 
Grassendale, Liverp.ool, Metallurgical CTemisl. 

1900. FoERSTEKLING, Dr. H.. cYy The Abor Farm, 


Jamesburg, N.J., U.S. A., Chemist. 


1916. Foley, Nelson T., c/o l.odare and Nucoline, 
Ltd., Hammersmith, London. W. (Journals to 
Lynncol, Monkham’s Driv.e, Woodford, Essex), 
Manager and Chemist. 

1918. Forbes, Malcolm D.. 2 Lcaboume Rood, Stam- 
ford Hill, London, N. 16, Works Chemist. 


1895. F^orbe.s. Paul R., Shewan jomes and Co., |2 
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1908. Hanson. W. G.^ c/o Messsrs. Albert H. Wein- 

hrenner Co., 66 Juneau Avenue, Milwaukee, 
Whs.. U.S. A. 

1909. H vRBORD, T . W., 16 Victoria Street, Westminster, 

London, S.W^. 1, Consulting Metallurgist and 
Chemist. 

1905. HaRCOURT, P»or. R., Ontario Agricultural Col- 
lege. Guel|.»h. Ontario, Canada, Professor of 
Chemistry. 

1904. Hard, Dr. Iames M. B.. c/o Messrs. Taylor, 
.Smith and Hard, 49 Wall Street, New York 
City, U.S. A., Chemist and Pathologist. 

1918. HaRDCA.stlf. CoRIN V.. c/o Standard Bank of 
South Africa, Durban, Natal. Engineer. 

1901. Hardcastlf, G. Fred.. 307 East Park Road, 

Leicester, Teacher of Science and Technclotry. 
1894. Harden, Dr. Arthur, F.R.S.. 5 Cambridge Gar- 
dens. Marlborough Road, Richmond, Surrey, 
Lecturer in Chemistry. 

1910. Hardie, ThuMas, Newcastle and Gateshead Gas 

Co.. Tyneside Road, Newcastle-on-Tync, Gas 
Engineer. 

1915. Harding. Gilbert, 20 Rosebery Road, Clapham 
Park, London, S.W. 2, Chemist. 

1912. Hardwick, Walter A. N.. 26 West Kensington 
Mansions, London, W., Chemist. 



1900. Hardwick, W. Roscoe, 13 .Batavia Buildings. 
Hackins Hey, Liverpool, Chemist. . 

1905. Hardy, Charles H., “Chepstow,” Princes 

Avenue, Hull, Chemist , „ n . i 

. 1917. Hare, Charles F. A,, Temple Gate, Bristol, 

Colour Manufacturer. 

1913. HaRGF.R, Dr. John, Grange. Hollies, Gateacrc, 

Liverpool 

1914. Hargreaves, Charles H., Hilton, Court Hill, Ban- 

stead, Surrey, Analyst. 

1906, Hargreaves. Frank, c./o Brimadown Lead Co., 

Ltd., Brimsdown, Middlesex, Chemist. 

1916. HarGREWES, Harry, 137 Whalley Road. Accring- 
ton, Lancs, Chemist, Corporation Electricity 
Works. ft 

O.M. Hargreaves, John, widnes, Alkali Manufacturer. 

1904. HaRKER, Dr. George, Department of Organic 

Chemistry, The University, Sydney, N.S.W., 
Australia, Chemist. 

1893. JdARLOCK. E. B., Newton House, Middlewich, 
Chemical Manufacturer . 

1916. Harlow, L. C., Agricultural Coilege. Truro, Nova 
Scotia, Chemi.st. 

1918. Harmsworth. Walter P.. Chagford, Ruskin 
Road, Carshalton, Surrey, Analytical Chernist. 

1905. Harper, Dr. Henry V/., University of Texas, 

2216 Rio Grande Street, Austin. Texas, 
U.S.A., Professor of Chemi.stry. 

1912. Harper, J. G., Kynochtov/n, Stanford-!c-Hope, 

Essex, Managing Chemist. 

1913. Harper, Wii.LIAM, 3 Gindera Cottages, Montrose. 

Scotland (journals to c/o Lever Bros, (japan) 
Ltd., Sannorniya, P.O., Kobe, Japan), Works 
Chemist. 

1912. Harran, Dr. Edward B. j.. Abbey Field, Sand- 
bach, Cheshire, CliemisL 

1918. HaRRAP, I'RANK N., Directorate of Chemical In- 

spection, V/ellesley House, Red Lion Lane, 
Woolwich, London, S.E. 18, Analytical 
Chemist. 

1919. Harris, Albert E., c/o The British Farina Mills, 

Ltd., 71 Finsbury Pavement, London, E.C. 2, 
Engineer and Chemist. 

1885. Harris, Booth, jun.. “ Diconwyn,’’ Woodforsl 
Green, E.ssex, Soao Maker. 

1918. Harris, Clarence, The Gas Works, Taunton, 
Somerset, Gas Works Superintendent. 

1897. Harris, hRED. W., 20 T rongate, G.asgow, Public 
Analyst. 

1915. HarRI.S, John, 8 Main Road, Handsworlh, Shef- 

field, Metallurgist. 

1906. Harris, Ionathan W., c/o Western Electric Co., 

463 West Street, New^ York City, U.S.A., 
Chemist. 

1914. HAKJils, Joseph H., 994 l3anforth Avenue, 

Toronto, Canada, Sunerintendent. 

1918, Harris, Lloyd, c/o Russell Motor Car Co., Ltd., 
King Street West. Toronto, Canada, Chairman. 

1907. Harris, Thomas E., c/o The Union Acid Co., 17 

Cooper Street, Manchester, Chemical Merchant. 
1906. Harris, Wiixiam G . jun., 35 Praser Avenue, 
Toronto, Canada, Metallurgist, 

1918. Harris, William T^., 153 West Green Road, 

Tottenham, London, N. 15. Chemist. 

1916. Harrison, Charles, 2 Springfield Gardens, 

Underhill Road, Dulwich. London, S.E. 22, 
Lecturer. 

1883. Harrison, G. Herbert. Hagley, Stourbridge, 
Firebrick Maker. 

1892. Harrison, Prof. John B., C.M.G., Government 
Laboratory, Georgetown, British Guiana, 
Government Analyst. 

1919. Harrison, Reginald T., Ill Station Road, 

Pendlebury, near Manchester, Chemist. 

1918. Harrison. Miss S. H., c/o Messrs. Btitish Dye- 
stuffs (^rporation (Blackley), Ltd., Blackley, 
MancheOTcr, Research Chemist. 


1907. Harrison, W., Research Department, Messrs. 

Burgess Led ward and Co., Ltd., Waikden, 
Manchester, Director of Research. 

1896. Hart, Bertram, Oakfield Cottage, Stamford Road, 
Bowdon, Cheshire, Analyst, 

1886. Hart, Bertram H., Rosslyn, High Street, Sidcup, 
Kent, Analytical Chemist. 

O.M. Hart, Dr, E., Gaylcy Hall, Lafayette College. 

Easton, Pa., U.S.A., Professor of Chemistry. 
1890. Hart, H. W., Garth, Clifton Drive. Lytham, 
Lancashire, Analytical Chemist. 

1917. Hart, Oscar E., Windmill Road, Luton, Beds., 

Dyer and Bleacher. 

1916. Hart, Samuel H., 68 Sisters Avenue, Clapham 

Common. London, S.W'. 1 1, Technical Chemist 
and Works Manager. 

1918. Hart, Ver.nON P., 42 Park Grove. Portwny, West 

Hnm, London, E. 15, Works Chemist. 

1897. Hart. William Beamon r, Manchester Laboratory, 
8 Exchange Street, Manchester, Consulting 
Chemist. 

1908. Hartley, Bernard C., 56 Wood View, Manning- 

ham, Bradford, Analytical Chemist. 

1912. Hartley, Harold, “ The Gable.s,“ Lymm, 
Cheshire, Research Chemist, 

1912. HaRILEY, Thomas, 64 Westlc;col Ko.ul, Swindon, 

WdlJ. Teacher of Technical v hernistry. 

1905. Hartshorn. William D., Consulting Engineer, 

iMelhucn, Mass., U.S A. 

1901. HaRTV/ELL, S. WARTfEN. 825 Fiipinosa Avenue. 
Easlon, Pa., U.S.A., Chemist. 

1917. Harvey, Arthur. 12 Chaldon Road, Fulham, 

London, S.V7., Analytical Chemist. 

1908. Harvey, Arthur j., 6 Empress Avenue, Wan- 
stead, Chernist. 

1885. Harvey, F^RNEST V/., 40 Abingdon Court, Ken- 
sington, London, W.. Enginefir. 

1913. Harvey, Hu.dEBRAND W., " Ker,” Hutton, Essex, 

Research Chemist. 

1899. Harvey, Ihomas F., 5 Park Hill Road, Ching- 

ford, Essex, Analy.st (Dr\ig Co ). 

1916. Harwood, H I'.. Royal College of Science, South 

Kensington, London, S.W., Teacher of 
Chemistry. 

19)9. Haslam. Edwin P.. c/o Benn Bros., Ltd., 8 
Bouverie Street. London, E.C, 4, Director of 
The Chemical Age.” 

1917. Hasler, Mis.s Frances N., Upper Downing, Floly- 

well, N. Woles, Chemistry Student 

1900. Hasi.wantf.r. Charles. 8506 I21.st Street, Rich- 

mond Hill, L.ong Island, N.Y., U.S.A., Ana- 
lytical Chemist. 

1897. Hasslacher. Jacob, P.O. Box 1999, New York 
City, US A., President, Rocs.sler-Hasslacher 
Chemical Co. 

1916. Hastings, John William. 3 Lendel Terrace, Ibrox, 

Gla.sgow, Chemist. 

19)8. Hatch. Frank A.. Rivulet House, Gentleman’s 
Row, Enfield, Middlesex, Analytical Chemist. 

1917. Hatherley, F-Ienry M.. 27 Nottingham Road, St. 

Andrews. Bristol, Works Chemi.st. 

1903. Hatschfx. Emu., c/o S. Bornett and Co., Ltd., 
43 King William Street, London, E.C., 
Engineer. 

1919. Hatton. Arthur B., 50 The Crescent, Northwich, 

Cheshire, Research Chemist. 

1887. Hatton, William P.. c/o W. R. Hatton and Sons, 
Wormwood Scruhhs, London, W., Starch 
Works Manager. 

1915. HattoRI, 7.. c/o Institute of Science, Taipeh, 

F'ormoaa, lapan. Chemical Expert. 

1906. HaTTRICK, John M., The Cooper Laboratory, 

Rickmansworth Road, Watford, Herts., Potash 
Agent. 

1916. Haunton, Alfred, 41 Junction Road, Romford, 

Essex, Technical Chemist. 

1906. HaVERCROFT, Arthur E., “ Fairview,” West- 
bourne Road, Hornsea. Yorks, Chemist. 

1 1916. Haviland, Edwin, Maxa Ltd., 43 Cannon Street, 
London, E.C. 4, Manager. « 
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1918. HaWARD, William A., 44 Mercers Road. London. 

N. 19, Works Chemist. 

1899. HaWDON. H S near Sunderland. 

Chemical Works Manager. 

1893. Hawker, E. W., East Bungaree, Clare, South 

Australia, Metallurgist. 

1910. Hawkes, Cornelius A.. " Eastnor," TufHey 
Cresrcnt Gloucester. Analytic.al Chemist. 

1902. Hawkins, Clement C., c/o 'I he 'I'exas Co. Port 
NacKes, Texas, U.S.A., Chem'if.^ 

1897. Hw/KINS, Ernest M . Watling Chamhers. Canter- 
bury. Analytical Chemist. 

1919. Hawkyard. Albert. 11 Venus Road, Well Hall. 

Eltham, London, S.E. 9, Chemical Engineer. 
1887. Hawliczek, Dr. Jo.sei E., c/o Enilcd Alkali Co., 
Ltd., Intelligence Deparlmeul. Vi'idnes, Con- 
sulting technical Chemi.sl. 

1899. Haworth, Dr. EdW.. Beacoe.hnrst, Weston 
Road, Runcorn, Cheshire, Chemist. 

1910. Haworth, John, Sevage Disposal Works, Winc:,- 
bank, Sheffield, Chemist and Sewage Works 
Superintendent . 

1916. Haworth, Dr. W. N., Scores Villa West. St. 

Andrews, Scotland, Reader and !_.< cturer ’:i 
Chemistry. 

1904. Hawthorn, J. H., Municipal T echnical School, 
Leicester. Head Master. 

1917. Hawthorne, John, Io Doncgall Square South, 

Belfast, Ireland, Analyst. 

1915. Hay, Alexander H.. Essex Wharf, Narrow 
Street, Limehouse, London. E., Caramel Manu- 
facturer. 

1914. Hay, George S., 129 Jemingham Road, New 

Cross, London. S.E 14, Analytical Cheiriist. 
1919. Hay, Robert, Metallurgical Departnmnt, Royal 
I echnical College. Glasgow, I #Tlinical 
Chemist. 

1915. Hay, Wuliam, 121 .St. Vincent Street, Cilasgow, 

Secretary. 

191 5. Hayden, J. E.. 225 Lrmoine Street, Montreal, 

Canada. Merchant. 

1909. HaYDON. JaMFS R., Laboratory, 30 Norfolk Slre«'f, 
Liverpool, Works Manager and ( hernist. 

1916. HaYHUR.ST. Walter, “ The Laund,” Accringlo.n, 

Technical Chemist. 

1894. Haynes, David O., 3 Park Place. New York City, 

L.S.A., Proprietor, “ Pliarmaceutit al Era." 

1902. Hays, B. F.. c/o E. R. Squibb and Sons, 80 

Beekman Street. New York City, U S. A., Phar- 
maceutical Chemist. 

1918, Hayward, Charles E., 8 Rowan Avenue, 

Urmston, Manchester, Chemist. 

1906. Hayworth, W. P., " Langdale," .Storeton Road. 
Prenton, near Birkenhead, C'hemist. 

1903. HaZFN, Charles R., 258 Prince Albert Avenue, 

Weatrnount, Quebec, Canada. Chemist. 

1917. Head, Henry C., 19 Staple G-ardcn, Winche.Hicr, 

Gas and Water Engineer. 

1894. Heal, Carlton B., Hill Crest, Rum orn, Cheslnr'*, 
Tanner. 

1919. HeaLD, John A.. 5 E-Imsmere Road. Didsbury, 

Manchester, Student. 

1912. Healey, Ebenezer, jun . St. Mary’s Mills, 

Leicester, Indiarubber Manufacturer. 

1919. Heap, Arthur. Parkhill, Maryport, Cumberland, 
Chemical Work.s Manager. 

1917. Heap, John H., Gunnislake, d avistock, Managing 

Director. 

1918. Heap. Joseph G., 22 Kingswood Road, Brixton 

Hill, London, S.W., Technical Chemist. 

1919. Heaps, William, 427 Revidge Road, Blackburn, 

Works Chemist. 

1905. Heathcote, Henry L., c/o Rudge- Whitworth, 
Ltd., Coventry, Research Chemist. 

1917. Heaven, George S., 9 Park Hill, Clapham, 

London, S.W. 4, Engineer Chemist, 

1918. HebERLEIN, ChrisTVAN, 15 Western Cardemu 

Ealing, London, W. 5, Chemist, Mond Nickel 

Co. 


1918. HF-BRon, John. Morse House, Norton Fitzwarren, 
iQon Somerset, Science Master. 

1889. Hf.cHT. Jo.s. L.. c/o French and Hecht, Daven- 
in/ 4 A , U.S.A.. Analytical Chemist. 

0. Heckman. |. Coniud. c/o United Drug Co., 9i 
Street, Boston, Mass.. U.S.A., Chemwi. 
U14. Hictou, ,\i,i.x\Nnr.K B.. c/o Buttough. Well- 
come anti ( o.. 481 Kent SVTcet, Sydney, 

N.S.W.. .Australia, Manager. 

HmuY, Dr. Lhcar P., 1 Chcsteifield VIUm. 
Victoria Aventie, Ockbrook, near Derby, 
Chernis* . 

1917. Hf.dlky. C.F.nRc.K H . St. Anne’s Board Mill, 
Bristol, Paper Matiulacturer. 

1919. Hlgan. Hokace J.. Spring Hou.se, Radford Road, 
Coventry, Chemist. 

(3.M. Heuni.r, 1 1 Billiler Scpiare. London, E.Ch, 

Analylical and Consulting C’hemist. 

1919. IdiiLBRoN, Dh. I.sidor M., D.S.O.. 7 Claremont 
lerrace. Clasgow, Prolessor of Chemistry. 
1917 Hkhman. Dr AffNoi D H. C.. c/o Chemical Pro- 
ducts of c.uiada. Ltd.. 148 V'an Florne Street, 
1 otontn. Ontario. Canada. Cdumhsf . 

1887. HELLlf-.lt. 1'., /\., l.yndnph. Water Lane, Brisling- 
ton. i^ri.slol. Varnish Manufacturer. 

1883. Hfi.LON, Dk. 1C, 40 New Lowtlrer Street. W^hite- 
haven. Analytical and Consulting C'hemist. 
1919. Hei.mk. Frank A., 51 Armoury Road, Selby, 
Yorks, Work.s C’hemi.st. 

1903. Helps, Ddugla.s FL, c/o Reading Gas C'o., King's 
Road Works, Reading, F'.ngineer and Manager. 
1898. FIfmingway, I hank C. R., I Broadway, New 
Vork City, and (Journals) 6 F’.ast Union 
Avenue, Klound Brook, N.J.. U.S..A., Chemical 
Maiiiilacturer, 

1883. Flt.MINGWAY, FIenry, 9 Albemarle Mansions, 
Heath Drive, Flampatead, London, N.W, 1, 
C hemical Manufacturer. 

1919. Hemmings, I redfkick C.. 19 North Cretjeent, Hert- 
fortJ, I lerts. I.eather T radcs Chemist. 

1910. FIenofh.soN, F.RNE.St G., c/o Canadian Salt Co., 
l.td,, Windsor, Onl., C anada, Vice-President 
and Manager. 

1883. Hender.son, f^Roi*. G. G., F.R.S., Chemistry 
Department. The University, Glasgow, Pro- 
fessor of Chemistry. 

1902. Hender.son, Dr. Ja.s. A. Ru.s.sell, 21 Irlam Road, 
Sale, Cheshire, Professor oi Chemistry and 
Physics. 

1894. Hender.son, Joseph, Lskbank Ironworks, Lith- 
gow. N.S.W., Australia. Chemist. 

1915. F-1f.ndfr.son. Thomas A.. 140 Keewatin Avenue, 
Toronto. C'anada, Chemical Works Manager. 
O.iM. ! 1 i:n:^-EKson. W^ F.. Moorfield, Claremont Gar- 
ilcns. New; astle-on- I vne. 

1919. Hendrick, FLLwot)D, 139 Fh 40 Street, New York 

City, U.S.A., Consulting Chemist. 

1893. Hfndrick, PrcjF. James, Mnri.^ichal College, Aber- 
deen. Professor of Agriculture. 

1918. Hendrickson, A. V., The Laborator}'. Gas 

Works. I.(jwer .Sydenham, London, S.E. 26, 

( hief Cl'.eniist. 

1917. Hf.nDHV. James, c/o Messrs. Bickford und Sons, 
I.fd., Currie Street, Adelaide, Australia, 
Chemist. 

1906. Hfnius. Dr Max, 1135--! 147 Fullerton Avenue. 
Chicago, 111., U..S.A., Secretary, Brewers’ 

School. 

1912. Heni^EY, Andrew f.. Lady’s Well Brewery, Cork, 
Ireland. Technical Chemist. 

1904. Hfnlfy, Hon. F'. R., 49 Montagu Square, Lon- 

don, W. 1, Brewer’s Chemist, 

1905. Hf.nninc,, Albert, r/o Hedley and Co,. 120 

Harrow Road, Leytonslone, London, E. II, 
Chemic.al Manufacturer. 

1919. Hf.nny. Dr. Victor, c/o Asiatic Petrol Co.. Ltd., 

Portishead, near Bristol, Chemical Engineer. 
1919. Henry, Dr. Thomas A., Wellcome Chemical 
Research LaF^oratories, 6 King Street, Snow 
Hill, London, E.C. I Chemist. 
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19M. Henshaw, Daniel M., c/o W. C. Holmen an<j Co., 
Ltd., Whitestone Ironworks, ' Huddersfield. 
Chemical Engineer. 

1894. Henshaw, Samuel, Dimsdale House, Wolstanton, 
Stoke-on-Trent, Chemical Works Manager. 

1916. Heon, Alfred A., c/o Vancouver Milling and 
Grain Co., Ltd., 236 Smythe Street, Vancouver, 
B.C., Canada, Chemist. 

1910. Hepburn. Edward, Priory Works, Dart-ford, 
Kent, Tanner. 

1888. Hepworth-Collins, W.. Junior Constitutional 
Club, Piccadilly. London, W., Civil E.ngineer. 
Retain journals. 

1919. Hepworth. William, c/o E. Wade, Wilton and 
Son, Planet Workst Hill Top, Bramley, near 
Leeds, Mani\,facturing Chemist. 

1914. Herdsman, Frank, 141 Bath Street, Glasgow, 
Consulting Chemist and Metallurgist. 

1906. HeRIG, Harry W.. c/o General Chen'.iral Co., 
'Hudson River Works, Edgewater, N.j., U.S.A.. 
Chemist. 

1897. HerioT, T. H. P., Royal Technical College, 

Glasgow, Lecturer on Sugar Manufacture. 

1916. Heritage. C. C., 19 Russell Avenue, Buffalo, 

N.Y., U.S.A., Assistant Manager. 

O.M. Herman, W. D., Holm Lea, Rainhill, Lancashire, 
Glass Works Chemist. 

1917. Heron, Harold, I 10 henchurch Street, London, 

E.C., Analytical and Consulting Chemist. 

1903. HERRESHOr-F, |. B. F.. 620 West End Avenue, 
New York City, U.S.A., C.hemical Engineer. 
1887. Herriot, William Scott, 12 W^oodrow Road, 
Pollokshields, Glasgow, Mechanical Engineer, 
O.M. Herrmann, R. W., 59 Mark Lane, London, E.C , 
Chemical Merchant. 

1891. Hersam, Erne.st A.. University of California. 
Berkeley, Cal., U.S.A., Associate Professor of 
Metallurgy. 

1898. Hersey. Dr. Milton L.. 84 St. Antoine Street, 

Montreal, Canada, Consulting Chemist. 

1906. Herty, Prof. Charles H., 35 E^st 41st Street. 

New York City, U..S.A., Professor of 
Chemistry. 

1918. Herzog, George K., c/o The Electro-Metallurgi- 

cal Co., Niagara Falls, N.Y., U.S.A,, Metal- 
lurgist. 

1891. Hetherington. Dr. Albert E., Ammonia Soda 
Works, Fleetwood. Lancashire. Analytical 
Chemist. 

1917. Hewf.tt. Joseph, 39 St. Asaph Road, Brockley, 

London, S.E. 4, Chemist (Gas Works). 

1910. HeWIFI, Arthur, c/o Con3umer.s* Gas Co., 19 
Toronto Street, Toronto, Canada, General 
Manager. 

1896. Hewitt, Dr, J. Theo. t .R.S., Manor House, 
Sutton, Heston, Middlesex, Lecturer. 

1890, Hewlett. John C.. 38-42 Charlotte Street. Great 
Eastern Street. London, E.C.. Manufacturing 
Chemist. 

1907. Hew.‘50N. George W.. Grasmere. Field Terrace. 

Jarrow-on-Tyne. Analytical Chemist. 

1893. Hfy, Harry, 2 Ash Terrace, Saville Town, Dews- 
bury, Dyer. 

1906. Heys. Charles H., Toronto Arcade, Toronto, 
Canada, Consulting Chemist. 

1918. Heywood, Alfred D.. 172 Heaton Moor Road, 

Stockport, Analytical Chemist. 

1918. Heywood. Cyril G.. c/o Wilkin^en. He^'^wood, 

and Clark. Ltd.. Caledonian Works, Poplar, 
London, E. 14, Managing Director. 

1919. Heywood, Herbert. 11 King Street South, Roch- 

dale. L.ancs. .Student. 

1915. Hibbert. Gilbert S.. Buckmn Vale Print Works. 

Stalybridge. Cheshire. Printworks Manager. 

1919. Hibbert, Dr Harold. SheflfieH Chemical I^abora- 
tory, 51 Prospect .Street, New Haven. Conn., 
U.S.A., Assistant Profesi^or of Chemistry. 

1906. Hkxing.^ir W. Norton, Bart.. Queen’s Road 
Works, Nottingharn, Lace Dresser. 


1906. Hickman, T. Moore, Oakleigh, Tettenhall Wood, 
Wolverhampton, Analyst. 

1897. Hicks, Edwin F'., 4837 F'airmount Avenue, Phila- 
delphia, Pa., U.S.A., Chemical Engineer. 
O.M. Higgin, W. H., The Plas, Llanstephan, Car- 
marthen, Chemical Manufacturer. 

1918. Higginbottom, Sf.th, 356 Liverpool Road, Irlam. 

near Manchester, Analytical Chemist. 

1913. Higgins. A. Howard. Estrella, Hale Lane, Mill 
Hill, London, N.W. (Journals to c/o Minerals 
Separation Ltd., 62 London Wall, London, 
E.C.), Metallurgist. 

1886. Higgins, C. L.. 41 Knowsley Road, Cressington 
L^'^erpool. Manufacturing Chemist. 

1908. Higgins, Sydney H., c/o Bleachers’ Association 

Ltd., 4 Norfolk Street, Manchester, Chemist and 
A.ssislant Manager. 

1909. Higson. Frank, Albert Chambers. 55a New 

Bailey Street, Salford, Manchester. Analytical 
Chemist. 

1917. Higson, Geoffrey c/o British Photographic 
Research Association. Chemical Laboratories, 
University College, Gower Street, London, 
W.C. 1, Works Chcmi.st. 

1900. Hk.uCMI, KlN-ICHI, Central Laboratory, South 
Manchuria Railway Co., Dairen, Manchuria. 
Chemical F^ngincer. 

1917. Hikins. George H., 28 Hornby Road. Old TraT 

lord, Manchester, Chemical Engineer 

1918. Hilditch. Henry, c/o British Aluminium Co.. 

Ltd., Burntisland. Fife, Works Chemist. 

1911. Hilditch. Thoma.s P., Birchdene, Cross Lane, 
•oin 11 Warrington, Research Chemist. 

i;'I9. Hill. Arthur G.. Royal Societies Club, St. 
James s Street, London, S.W. I, Intelligence 
Officer. 


nu.L. C.HAKI.ES .ALEX. 


- i.>riu.sn ivrug mouses, 

Ltd., 22 -30 Graham Street, City Road, 
London, N., Chemist. 

1917. Hill, Edgar, c/o The British Mannesmann Tube 
Co., Newport, Mon, Chemist. 

19 lo. Hill. George Norman, c/o Imperial Varnish and 
Colour Co., Ltd., 8/20 Morse Street, Toronto, 
Canada, Chemist. 

1897. Hill, Dr. Herbert M.. 20 West Eagle Street, 
Buffalo, N.Y., U.S A., City Chemist. 

1907. FLll, James a.. Moughland Lane, Runcorn, 

Cheshire, Technical Chemist. 

1908. Hill, JamE.S H. F., Ministry of Munitions, Depart- 

ment of Explosives Supplies, Acid Section, 
Queen Anne’s Chambers, Westminster, 
London, S.W. I, Superintendent. 

O.M. Hill, J. K., 13 Osborne Place, Ibrox, Glasgow, 
Manufacturing Chemist. 

1915. Hill, J. Rutherford, 36 York Place, Edinburgh, 
Pharmaceutical Chemist. 

1919. Hii.L, 1. Whitelaw. c/o Naraguta.(N) Tin Mines, 
Ltd.. Naragiita, P.O. I.O.S., N. Nigeria. Metal- 
lurgist and Technical Chemist. 

1892. Hue, Sydney, c/o Blundell, Spence, and Co., 
Ltd., Hull, Analytical Chemist. 

1903. Hiil, W. Basi!., Fo.s8 Islands Tannery, York, 

Tanner. 

1917. Hill, William H., Laboratory of the Trade and 

Commerce Department. 326 Howe Street, 
,0.0 ,, Vancouver. B.C.. Canada, Public Analyst. 

1918. HiilER. H. King, 39 Victoria Street, Westminster, 

London. S.W. I. Civil Engineer. 

1894. Hills. Harold F.. Commercial Gas Works, 
London, E., Analytical Chemist. 

1918. Hills, Philip C., 21 Newton Road, Clydach S.O.. 
Glam. Technical Chemist. 

O.M. Hills, Walter. Oxford Works. Tower Bridge 
lonn IT London. S.E., Pharmaceutical Chemist. 

1899. Hinchley. J. w.. 55 Reddiffe Road. London. 
S.W., Chemical Engineer. 

1904. Hinckley. J. F., 550 East 7th Street, Brooklyn, 

N.Y.. U.S.A.. Chemical Engineer. 

1917, Hind. Robert F., ** Verona,”' Abingdon Drive, 
AsKton-on-Ribble, Engineer. 
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1919. Hind, Stanley R., c/o Messta. George Howson 
and Sons, Clifford Street, Hanley, Staffs, Ke- 
search Chemist. 

O.M. HiNDLE, J. H., 8 Cohham Street. Accrmgtoa. 
Dyeworks Manager. 

1916. HiNDLEY, Edward, jun.. Ihe Poplars, Barnton. 

near Northwich. Cheshire, Phosphate Manu- 
facturer. 

1919. HiNE, Thomas B., Great Western Electric 
Chemical Co., 9 Main Street, San 1' rancisco. 
Cal., U.S.A., Chief Chemisi. 

1899. Hinks, Percy J., O.B.E., Controller of Filling 
Factories, Hoyal Arsenal, Woolwich, Eondon, 

S.E. 18. 

1891. Hinman, Bertrand C., Mannsville, Jeff Co.. N.Y., 
U.S.A., Metallurgical Chemist. 

1919. Hinman, Jack J., State University of Iowa. Iowa 
City, Iowa, U.S.A., Bacteriologist and Chemist. 
1919. Hinton, Cyril L., Tylers Cross, Roydon, Essex, 
Works Chemist. 

1918. HiRD, Harold P., Moor F.nd,’ Dewsbury 
Moor, Dewsbury, Yorks, Chemical Manu- 
facturer. 

1917. HiRD, Samuel A., c/o Hany Greenwood, F..8q.. 

Firth Cliffe, Corwall. N.Y., U.S.A., Works 
Chemist. 

1909. HirscH, Fritz, 44 Roihwedl Roe.d, Gosforth. New- 
castle-on- 1 ync, Analylicr.l Chemist. 

1914. Hirst, A. Norman. Box 1141, Dmban. South 

Africa, Consulting Chemist. 

1895. Hir.ST, fd. Reginald. Riversdale. Coilingham 

Bridge, near Leeds, Works Chemist. 

1917. Hirst, William B., “ Jcsmond,” 17 Park Road. 

West Smethwick, near Birmingham, lechniral 
Chemist. 

1907. HiRT, Wilhelm B , c/o Cuming, .Smith, ami 
Co., Ltd., Yarra Junction, Victoria. Australia, 
Analytical Chemist. 

1916. HisCOCK, Wai.TER G.. Craigview', Ardrossan Road, 
Saltcoats, Ayrshire, Works Chemist. 

1896. Hi.sLOP, George R., Greenhill House, Underwood 

Road, Paisley, Ga.s Engineer and Manager. 

1918. HisLOF, Lawrence. Gas Works, Uddington, Scot- 

land, Gas Engineer. 

1913. Hitchcock, Thomas J., 12 Church Street, Old 
Basford, Nottingham, Fcchnical Chemist. 

1915. HiTCHINS, Alfred B., Research Laboratory, 

Ansco Co., Binghampton, New York, U.S.A., 
Research Chemist. 

1919. Hobbs, Frederick J.. 18 Varcoe Road, North 

Camberwell, London. S.E. 16, Chemist. 

1905. Hobson, Alfred, Dantzic. Brewery, Imperial 
Street, Regent Street, Leeds, Brew'er and Wine 
Manufacturer. 

1916. Hockin, Daniel, 796 Beatty Street, Vancouver, 

B.C., Canada, Wholesale Druggist. 

1919. Hocking, Frederick D. M.. ** Woodleigh,” 

Woodside Park Road, North Finchley, London, 
N. 12, Student. 

1894. Hodge, Andrew, “ Wilford,” 16 Clifton Road. 

Heaton Moor, near Stockport, Printworks 
Chemist. 

1913. Hodgetts, E. A. Braylp:y, 36 Elvaston Place. 

Queen’s Gate, London, S.W. 

1915. HodGKINSON, Samuel E., 5 Taylor Street, Heaton 
Park, Manchester, Works Analyst. 

O.M. HoDGKINSON, Dr. W. R., C.B.E., 89 Shooter’s 
Hill Road, Blackheath, London. S.E,, Professor 
of Chemistry. 

1913. Hodgson, Cyril V., 57 St. George’s Avenu*;, 
Southlands, Wolstnnton, Stoke-on-Trent, 
Works Chemist. 

1919. Hodgson, Harry V.. 171 Bedford Hill, Balham, 
London, S.W. 12, Metallurgical Chemist. 

1917. Hodgson, Joseph P.. 1573 Main Street, Van- 

couver, B.C., Canada, Chemical Manufacturer. 
1697. Hodgson, Matthew, The Murrough,. Wicklow'. 
Ireland. Technical Chemist. 


1890. Hodgson, William, 66 Dcansgate, Manchester, 
Oil and Colour Broker. 

1910. Hodsman, Henry DeparlmeiU ol Fvrel and 
Coal Gas Industries, The University, Leeds, 
Chemist, 

1917. Hodson. Thomas, c/o Levinstein, Ltd., Blackley, 
Manchester, Works Chemist, 

1906. Hogarth. Julius W., “ Avondale.” Great North 
Road, Abbotsford, Sydney, N.S.W., Australia. 
Demonstrator of Chemistry. 

1916. Hogg, Charle.^, 8 C,adogan Street, Glasgow, 

Chemical Broker. 

1917. Hogg. Stuart, c/o Chns. Butters Co., Ltd-. 

54 New Broad Slia-et, London, E.C., Director. 
1905. Hoi.croft, Harold, “ Gatcombe,” rettenhall. 
Starts; Journals to The Secretary, Technical 
.School, Garrick Street, Wolverhnnipton, Iron- 
founder. 

1919. Holden, Arthur J., 18 Montague Street, Toronto, 
Canada, Chemist. 

1916. HoLDE:n, George E.., 2.3 Durnford Street. Middle- 
ton. Larics, Dye Workn Chemist. 

1887. Holden, G. H., Manchester Oxide C'o., Ltd., 
Canal Street, Miles Plattii\g, Manchester, 
Manufacturing Chemist. 

1904. Holden, Norman N.. c/o Hardman and Holden, 
Ltd., Miles Platting. Ma nc'hestcr, Mamifactur 
ing Chemist. 

1916. HoLDREDGE, L.KIGII I., c/o Messrs. Wallace and 

I iernan Co., Inc., 1035 Commercial T rust 
Building, Philadelphia, Pa.. U.S.A., Chemical 
Engirreer. 

1902. Hold.sWORTH, Erne.st T ., ”Holme Dene,” Cro.ss- 

ley Hall. Bradford. Dyer. 

1885. Holgate, T. E., 173 Blackburn Road, Hollins 
Grove, Durwen, Lancashire, Metallurgist. 

1919. Holland, Norman, c/o T he Holland Varnish Co., 
Ltd., Montreal, Canada, President. 

O.M. Holland, Philip, 22 l aviton Street, Gordon 
Square, London, W’.(!., Analytical Chemist. 
1919. Holliday. John, 14 Harrington Square, Regent’s 
Park, London. N.W. I, Civil Engineer. 

1915. Holling.s, Haroi.d, c/o South Metropolitan Gas 

Co.. 709 Old Kent Road, London, S.E. 15, 
Technicrrl Chemist. 

1896. Holling.s, J. Spencer, Brymbo, North Wales, 
Works Manager. 

1917. HoLI.ING.SWORTH. C., “Brooklyn,” Broomfield 

Road, Chad well Heath, Essex, Analytical 
Chemist. 

1909. HoEI-lNt.WORTH, David V.. Birchenwood Col- 
lieries, Kidsgrove, Stoke-on- 1 rent. Gas 
Analyst. 

1917. HoI-EINS, Cecil, 63 Smedley Road, Chectham, 
Manchester, Research Chemist. 

1919. Hollins, Jack, Windsor House, Middlewich, 
Cheshire, Engineer. 

1903. HoLLINSHEAD, Peter, The Beeches, Weston Road, 

Runcorn, Cheshire. Chemist. 

1900. Hollin.shead, Dr. Warren H., 1606 Bclcourt 
Avenue, Nashville, Term., U S. A., Teacher of 
Chemistry. 

1904. Holloway, Edwin G., 1232 W. North Avenue, 

Chicago, 111., U.S.A., Chemist. 

1916. Holme.s, Clarence E., 64 Harrington Road, 

Workington, Chemist. 

1883. HoL.MES, EllWOOD, Wyncote, Jesmond Park 
Ea.st, Newcastle-on-T yne, Colour Manufacturer. 
O.M. Holmes, F . G.. Thames T’ar Works, Lower Road, 
Norlhfleet, Kent, T ar and Ammonia Distiller. 

1917. Holmes, Harold E., 2 Suffolk Terrace, Hornsea. 

E. Yorks, Tanner. 

1918. Holmes, Henry, c/o Messrs. J. and R. Hutchin- 

son, Flour Mills, Station Street, Nottingham, 
Technical Chemist. 

1914. Holroyd, Thomas A., c/o Levinstein, Ltd., 
Blackley, Manchester, Colour Chemist. 

1913. Holt. Dr. Alfred Dowsefield, Allerton, Liver- 
pool, Chemical Manufacturer. 
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1919. Holt, W. W.. The Gledden Co., Ltd., 380 
Wallace Avenue, Toronto, Onl., Canada, 
Superintendent. 

1900. Holthouse, H^koi.d B., i06 Radcliffc Road, West 
Bridgford, Nottingham. Chemist. 

1902. Holton, Alfred L., Chemical Department, Gas 
Works, Bradford Road, Manchester, Chemist. 

• 1892. Holton. E. C., 601 Canal Road, N.W., Cleve- 

land, Ohio, U.S.A., Chemist. 

1916. Home, James, 17/ 19^ St. Therese Street, Montreal. 

Canada, Paper Maker. 

1909. Hook, Russell W., Rye, West Harnp.shire, 
U.S.A. 

1904. Hooker, A. H., c/o Hdoker Electro-Chemical Co., 
Niagara I' alls, N.Y., U.S.A., Manulacturing 
Chemist. 

O.M. Hooper, E. Grant, 16 Royal Avenue, Sioane 
Square, London, S.W. 1, Analytical Chemist. 

1889. Hooper. Earnest 1., Pilgrim Hougo, Pilgrim 

Street, Newcastle-on- 1 yne (Journals to “ The 
Hill,” Stroud, Glos), rechnical (.rtiemist. 

1917. Hooper. Francis William, Naval Medical Depot. 

Royal Victoria Yard, Deptford. London. S.E., 
Superintendent Pharmacist. 

1918. Hope. Dr. Edward. Organic Chemical Lnl>ora- 

tory, South Parks F^oad, Oxford, Research 
Chemist. 

1888. Hope, James, 1 he Knoll, Lcn^ie, near Gla.sgow, 
and (Journals) lire .Nickel Co., Kirkintilloch, 
by Glasgow, Nickel Vv'orks Manager. 

1919. HoPKIN.S. Arthur S.. 498 Euciid Avenue, T oronto, 

Ont., Canada, Chemiit. 

1904. Hopewell, 1 rederick, 8 Place Y ouvilic. Mont- 

real, Canada, Manager. 

1892. Hopkins, Era.stus, 17 fZast Illh Street, New York 
City, U.S.A., Consulting Chemical Engineer. 

1919. HoPPENSTADT, John 1., 174 Crawford Street, 
Leeds, Teacher. 

1905. HoPPENSTEDT, A. W., F(>rry and Mississippi 

Streets, Buffalo, N.Y., U.S.A., Chemist. 

1918. Hornberger, Albert C.. 33 Oak mount Road, 
W. Toronto, Canada, Manager (Ontario Ferti- 
lisers Ltd.). * 

1895. Horne, Dr. W. D . 175 Park Avenue, Yonker.s, 
N.Y., U.S.A., Consulting Chemist. 

1918. Horner, Frank W.. 40 St. Urbain Street, Mont- 
real, Canada, Manufacturing Chemist. 

1918. Horner, Thomas, 9 Elm Bank. Humphrey Street, 
Crumpsall, Manchester, Work.s Chenust. 

1904. Hornsey, J, W., Summit, N.J., U.S.A., Chemical 
Engineer. 

1913. HoRROCKs, HERttF.RT, 36 Elm'./ood Avenue, 

Bogota, N.l,. U.S.A., Cfv^nufit. 

1914. HoRROCKS, John M., ” alaywood,” Osborne 

Road, Levenshulme, Manche.ster, far Distiller 
and Manufacturing Chemist. 

1900. Horsfall, John, Holmwood Laboratory of 

Chemistry, 99 Cambridge Road. Southport, 
Analytical and Consulting Chemist. 

1917. Horsfall, Ronald S., c/o Levinstein, Ltd., 
Blackley, Manchester, Chemist. 

1901. Horton, Edward, JUN., Rothamsted Experi- 

mental Station. Harpenden. Herts, Chemist. 

1916. Ho.SE, Dr. Charles, ” Redleaf,” Riddlesdown 
Road. Purley, Surrey, Acetone Manufacturer. 

1906. HoseaSON, JaMFS H.. Sun Buildings, 2 Bridge 

Street, Manchester, Chemical Manufacturer. 

1916. HosKIN, Herbert E.. 35 Vallance Road, Alex- 
andra Park, London, N., Works Manager and 
Chemist. 

1916. Hoskings, Arthur A., Rainham, Kent, Explo- 
sives Chemist. 

1890. Ho.SKINS, A. Percy, ” CTonlee,” Rosetta Park, 

Belfast, Ireland, Analytical Chemist. 

1899. Hoskins, William, 2009 Harris Trust Building, 
111 West Monroe Street, Chicago, 111., U.S.A., 
Chemist. 

1914. Hough, ^LFXxNDEr T'., 188 Boulevard de 

Charonne, Paris XXe, Chemist. 


1916. Hough, Ralph, 2 Bridge Street, Manchester. 

Manufacturing Chemist. 

1911. Hough, Samuel, c/o Messrs. Lever Bros^, Ltd., 

Balmain, Sydney, N.S.W., Australia, Analytical 
Chemist. 

1917. Houghton. .Edward, Devonshire Cottage, Sheep 

Fjridge, near Chesterfield, Metallurgist. 

1899. Hou.eDER, Bertram E., 50 Lady Margaret Road, 
Southall, Middlesex, Chemist. 

1919. Houlehan, Arthur E., Box 525, Wilmington. 
Del., U.S.A.., Chemist. 

1918. Hous. a, Armamd, 11 T'remadoc Road, Clapham, 

London. S.W. 4, Lecturer in Chemistry. 

1915. HoU-STOUN, K. H. F., 4'6 Elm Park Road, London, 
S.W., (.General Manager (Aluminium Mills). 
O.M. Howard, A. G., Burnt House, Chigweil, Essex, 
Chemical Manufacturer, 

1901. Howard, Bernard F ,, Firbank, Loughton, Essex, 
Chemi.st. 

1917. Howard, Claude F., Burnt House, Chigweil, 

Essex, Manufacturing Chemist. 

1887. Howard. D. Lloyd, Uphall Works, Ilford, 
Essex, Chemical Manufacturer. 

1915. Howard, Dr. G. S., Lock Box 204 Carleton 

FTace, Ontario. Canada, F^esearch Chemi.st. 

1898. Howard, Henry, 36 Amory Street, Brookline, 

Mass., U.S..A., Chemical Engineer. 

1918. Howard. Herbert L., 63 Earlham Grove, Forest 

Gate, London, E. 7, Works Chemist, 

1913. Howard, Tom, c/o Cutler Hill Colour and 

Chemical Co.. Failsworlh, Manchester, 
Chemist. 

1916. HoWDEN, Robert, 12 Wolveleigh Terrace, Gos- 

forlh, Newcastle-on-Tyne, Analytical Chemist. 

1919. Howe, Harry, 77 Millbank Terrace, Shotton 

Colliery, Sunderland, Works Chemist. 

1903. Howe, Jas. Le.Wis, V^ashington and Lee Uni- 
versity, Lexington, Va.. U.S.A., Professor cT 
Chemistry. 

1912. Howe. ITr. Percy R., 536 Pleasant Street, 

Belmont. Mass., U.S.A., Dentist. 

1919. Howells, Enoch D., ” Lyndholme,” Strathmore 
Road, Rowlands Gill, Durham, Electrical 
i'urnace Manager. 

19)6. Howie, Wjli.iam, 4 I^orter Street, Ibrox, Glasgow, 
Works Chetnist. 

1917. FioWL, t.DMUND, I he Quarries, near Dudley, 

Managing Director, S. Staffs. Mond Gas Co. 
1399. HoWLE.s, Frf.d., c/o McDougall Bros., 66 — 68 
Port Street, MancFiester, Chemist- 
1889. HoWorth, F . Wise, 10 New Court, Lincoln s 
Inn, London, W.C., Technical Chemist and 
Chartered Patent Agent. 

1907. HoWROYD, Richard K., c/o Caider Mersey 
Extract Co., Ltd., Ditton, near Widnes, 
Chemist. 

1914. FiowsoN, Herbert G.. London and Thames 

Haven Oil Wharves, Ltd., Thames Haven, 
Essex, Analytical Chemist. 

1906. Hoyler, Fritz, 93 Market Street, Perth Amboy, 
N.J., U.S.A., Chemist. 

1896. Hoyte, Percy S., Gas Works, Coxside, 
Plymouth, Gas Engineer. 

1919. Hubb.\LL, WlLERlD, 19! Moss Lane East, Man- 
chester, Student. 

1918. Hubert, William, 132 Harbottle Street, New- 

castle-on-T yne, Works Chemist. 

1917. Hucklesby, Frank M. B., ” Avondale,” 

41 Avondale Road, Luton, Beds. Analytical 
Chemist. 

1918. Hudleston, L. J., 53 Christchurch Road, Reading, 

Research Chemist. 

1909. Hudson, Baker, Public Library, Middlesbrough, 
Librarian. ' 

1919. Hudson, Charles A., 134 Sneinton Dale, Notting- 

ham, Works Chemist. 

1899. Hudson, Dr. Edw. J., c/o Clevelend-CliflFs Iron 

Co;. Furnace Dept., Marquette, Mich., U.S.A., 
Chemist, 



1919. HuipsON, Fred, c/o Mrs. Jackson, 336 a Radford 
Road, Nottingham, Works Chemist 

1916. Hudson, G. Fred., Cawood Villa. Barnes Road. 

Castleford, Yorks, Works Manager 
1915. Hudson, G. Ingli.s, " Gudvangen,’ Arden 
Street. Coogee, Sydney, NS W.. Australia, 
Manufacturing Chemist 

1914. Hudson, Norman S. W., c/o G. and C. Hoskin, 
Ltd., Eskbank iron and Steel Works, Lithgow 
N.S.W., Australia, Chemist. ’ I 

1905. Hudson, Oswald F., Ro^al School of Mines, j 

South Kensington, London, S.^V., Lecturer on 1 
Metallurgy. ^ 

1919. Hudspeth, George L., The Villas, Dinnington, 1 
near Rotherham, Head Chemist. i 

19C0. HuEBNER, Julius, Lmden, CheFidle Hulme. I 
Cheshire, Director of Dyeing and Paper m.aki rig t 
Departments (Manchester School of Fech- ! 
nology) I 

1919. HuESTIS, a. M., 15 Mail Building, Toronto, j 
Canada, Chemical Dealer. 

1917. HuETHER, Davis j., c/o Dunlop l yre and Ruhher j 
Goods Co., Booth Avenue, loronlo, Canada, 1 
Foreman. [ 

1916. Huggins, Albert F., c/o Messrs. Yardley and i 

Co., Ltd. Carpenters Road. Stratford. London, j 
E. 15, Analytical Chemist. I 

1919. Hughes, H. Vaughan, 4 Turville Road, Birch- 
fields, Birmingham, .Analytical Chemist. 

O.M. Hughes, J., 79 Mark Lane, London, E.C., Agri- 
cultural Chemist. j 

1917. HuL.BERT, Percy G.. 3 Stalitn Parade. Balham, 

London, S.W., Chemist. 

1915. Hulme, Chas., Gas Works, Uxbridge. Middle- 

sex, Gas F^ngineer. 

1906. Hulme, Robert B., California Products Co., 

Fresno, Cal., U.S.A., General Manager. 

1909. Flui.lMAN, Cj. FL, Hornsgatan .i3A, Stockholm, 
Sweden, L hcmical F.ngine'.u-. 

1905. HultON, F4. F'. E., 15 Oakhill Court, Putney, 
London, S.W,, Chemist. 

1893. HumFRF.Y, Chas., Flomewood, HartfoiO. 
Cheshire, Alkali Work.s Manager. 

1916. HuMFREY, William A., Seaton Lodge. Southbury 

Road, Enfield, Middlesex. Lt'ad F’roducls Work.s 
Manager. 

19)6. Humphrey, F'dith li,., 4 CAimberland Park, 

Acton, London, W., Works Chemist. 

1902. Humphrey, Richard L., IOUI Harrison Building, 

Philadelphia, Pa., U.S A.. Civil F.hginecr. 

1903. Humphreys, A. C., Stevens Inst, of Technology, 

Hoboken, N.J.. U.S. A., Engineer. 

1919, Humphreys, William G.. 2 Shoriridge Terrace, 
Jesmond, Newcastle-on- 1 yne, Metallurgist 

1908. Humphries, Albert E., 4 Chichester Place, 

Brighton, Flour Miller. 

1912. Humphries. Herbert B. P.. 14 Old Queen Street. 

Westminster, London. S.W.. Consulting 
Chemist, 

O.M. HumpHRYS, N. H., 5 Wyndham Road, Salisbury, 
Wilts, Gas Engineer. 

1900, Hunt, Arthur V.. 5 The Wiend, Lower Bebing- 
ton, Cheshire. Analytical Chemist. 

O.M. Hunt, Chas.. 17 Victoria Street, Westminster, 
London. S.W., Civil Engineer. 

1919. Hunt, Francis W., 4 Queen Square, Bristol, 
Manager, Chemical Merchant. 

1883. Hunt, j. S., 41 Birchfield Road, Appleton. 

Widnes. 

1903. Hunt, P. C. Holmes, 360 Collins Street. Mel- 
bourne. Vic., Australia, Gas Engineer. 

1918. Hunter, Harry, Sunnymead, Wainfleet Road, 

Skegness, Works Chemist. 

1893, Hunter. Prof. Matthew, Rangoon College, i 
Rangoon, Burmah, Professor of Chemistry. 

1902. HuNTLY, G. Nf.VILL. 28 Victoria Street, West- . 
minster. London, S.W. ; journals to 3 Treville | 
Street, Roehampton, London, S.W. 15, Analyti- ' 
cal and Consulting Chemist, I 





1919. Hunwicke, Roderick F., Hurst Cottage, Hadley 
Common, Barnet, Herts, Analytical Chemist. 

1904. Hurren, Fred H., c/o Fhe Rover Co., Ltd., 
Coventry. .Analytical Chemist. 

1894. Hurry, E. H.. Llanover, Churt, Farnham, 
Surrey, Mechanical Engineer. 

1917. Hur.st, Herbert G., c/o Levinstein, Ltd., Black- 

ley Mancl'.e&ter, Secret ary. 

1919. Hurst, Robert O., 391 Jarvis Street, Toronto, 
Ont., Canada, Pharmacist. 

1918. Hussey, Arthur V., c/o The British Cellulose, 

and Chemical Manufacturing Co., Spondon, 
near Derby, Cher'^ist. 

1912. HuTCHIN, C. 1).. c/o Messrs. Merenilfi and Drew, 
Ltd., High Street, Shadwell, London, F.., 
Bi.scuit Manufacturer. 

1915. HuichinsoN. Aefred, Mauesty, Saitburn-by-the- 
Sea, General Manager, Skitrningrove Iron 

|919. Hutchinson, K. M., 33 Lincoln Street, Gnteshead- 
on-Tyne, Works Chemist. 

O.M. Hutchinson. 1 . J., Aden House, Marmhrster 
Road, Bury, Analytical and Consulting 
Chemist. 

1909. FiUTCHI.SON, Chas. 1 .. I.a.slman Kodak C.o., 
Kodak Park, Roche.ster, N.Y.. U.S. A., Photo- 
graphic Emulsion Maker. 

1917. F-IuTIN, Albert J. B., 79 Rue St. Clrarles, Paris, 
(XV), France, Chief Chemi.st. 

O.M. HL'XLEY, Ja.S. H., c/o Vickers, Son, and Maxim, 
l.ld., River Don Works, Sheffield, Metallur- 
gical C'hemi.st. 

1897. Hyams, Godfrey M., 312 Sejirs Building, Boston, 
Mass.. U.S. A.. Mines Manager. 

1902. Hyde, Au.vhn 4 ., 215 Lagrange Street. West 
Roxbury, Mass,, U.S. A., Chemical l^ngineer. 

1897. Hyde, B. 4 . BahbM'. II Broadway, New York 
City, U.S. .A., S<3ap Manufacturer. 

1899. Hyde, FitES). .S,, I6D St. John's Place, Brook- 
lyn, N.Y.. U..S.A , Research Chemist. 

1899. Hyde, \Vm GranTI.EY. (warden Wharf, Church 
Roarl, Batlersea, l.ontlon, S.W., Assayer. 

1919. Hynd, Alexander, Institute for Chemical Re- 
search. Fhe Scores, St. Andrews, Research 
Chemist. 


I 

1900. ICHIOKA. Dr. FajiRO, 19 Maruyama, Shinmachi. 

Hongo. 1 okyo, japan. Chemist (Imperial 
Japane.se Navy). 

1885. Idris, F, H. ^W., 120 Pratt Street, Camden 

Town, London, N.W., Mineral Water Manu- 
facturer. ^ 

1913. Ielingworth, S. R., S. Wales and Monmouth- 
shire School of Mines, 4'reforc8t, Glam, Works 
Chemist. 

1909. ImisoN. C. S., 4 he Cottage, F^iincorn, Cheshire, 
Chemist, United Alkali Ccj. 

1900. ImRIE, John, 30 Osgathorpe Road, Sheflfield. 

Producer Gas and By-Products Plant Manager. 

1900. Ingales. Walter F^., " F’ngineering and Mining 
fournal.” lOlh Avenue at 36th Street, New 
York City, U.S.A.. Mining Engineer and 
Metallurgist. 

1918. Ingham, Wm., 34 Hampton Road, Redland, 
Bristol, Assistant Works Manager. 

1889. Ingle. 13r. Harry. 26 Bond Street, Leeds, 
Organic Chemist. 

1917. Ingle, William L., c/o W. L. Ingle, Ltd., MilF 
shaw Leather Works, Churwell, Leeds, 
Leather Manufacturer. 

1909. Ingleby, G. W., c/o John L. Seaton and Co., 
Ltd., Sculcoafes, Hull, Director. 

1917. Ingleby, Wm. C., GiridiK, East India Railway 
India, Chemist. 

1916. Inglis, George P., Radnor House, Lemna Road, 
LeytonstOne, Works Chemist. 
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1906. Incus, Dr. John K. H., University of Otago, 
Dunedin, New Zealand, Professor of 
Chemistry. 

1912. Incus, Robert J. C., '* Rosedalc,” Airdrie, 

Lanarkshire, Analytical Chemiat. 

1911. InnES, Dr. Alfred G., Government Laboratory, 
Cairo, Deputy Director. 

1909. Innes, K. Faraday c/o 1 he British Chrome 

1 anning Co., St. Andrew’s Tannery, North- 
ampton, Chemist. 

1906. Innes, Ur. Wm. Ro.^s, 121 Norton Way, Letch- 
worth, Herts, Chemist. 

1917. loNiDEs, Alexander C.. jun., 34 Porchestcr 

Terrace, London, 2, Inventor. 

)9|8. Irlam, Herbert A., c/o Messrs. Henry Miller and 
Co., Trinity Chambers, Trinity Square, Lon- 
don, E.C. 3, Manager of Chemical Department. 

1910. Irvine, Prof. J. C., F.R.S., Chemical Research 

Laboratory, The University, St. .Andrews, 
Scotland, Professor of Chemistry. 

1884. Irving, J. M., “ Gladville,” Station Road. Marple, 
near Stcckport, Chemical Merchant. 

1911. Irwin, George C., 16 Windsor Road, Forest Gate, 

Essc.^, Manager (Engineering Works). 

O.M. Irwin, Wili.FRED, Derwent Lodge, Cockermouth, 
Analytical Chemist. 

1901. I.SAKOVlC.s, Alois von, Synfieur Scientific Labo; i-^ 
lories, Monlicello, N.Y., U.S.A., Manufactur- 
ing Chemist. 

1915. IsHERWooD. Du. Percy C, C.. Mos.s Cottage, 

Bushey Heath, Herts, Chief Cheml.st. 

1919. IsOBE, h., 3 Chome, Noznki-Dori, Kobe, Japan, 
Chemical Engineer. 

1917 IssAiEv, Vladimir, Anglo-Russian Bratsvo, 26 
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ville, Victoria, Australia, Tanner. 

1907. Lloyd, Dr. LoREN/.O L., Technical College, 
Bradford, Yorks, l.ecturer in Chemistry, 

1916. Lloyd, Prof. Stewart j.. Univcrsiiy. Alabama, 
U.S.A., Professor of Chemistry. 

1900. Lloyd, Thomas H., 7 Beacon Hill Road, Newark- 

on-Trent, Analyst. 

1916. LloYD-WillEY. W. S.. Invicla Mills, Bow 

Common Lane, I-ondon, E., Charcoal Manu- 
facturer. 

■ 1917. Lochhead, Alexander C., c/o The Burmah 
Oil Co., Ltd.. Box 67, Rangoon, Burmah, 
Chemist. 

1914. Lockett, William 7., 150 Greenvale Road, 

Eltham Park, London, S.E. 9, Research 
Chemist. 

1915. LockiE, John R., Asc.og, Meikleriggs, Paisley, 

Scotland, Analytical Chemist. 

19)8. LocKYER, Arthur G., c/o George Lockyer and 
Son, Ltd,, St. Philip’s Marsh, Bristol, Works 
Chemist. 

1888. Lodge, Edw., 35 Scale Hill, Coweliffe, Hudders- 
field, Chemist and Dyer. 

1917. Lodge, George, Levinstein, Ltd., Blackley, 

Manchester, Research Chemist. 

1919. Lomas, William A., “ Park View,” Norman 
Road, Birkby, Huddersfield, Chemical 
Engineer, 

1918. Lomax, Abraham, c/o Messrs. Ainsworth Mer- 

cerising Co,, Ltd., Ainsworth Vale, near 
Bolton, Managing Director. 

1907. Lomax, Ernest Lawson, Hall Motor Fuel, Ltd,, 
Pinner’s Hall, Austin Friars, London, E.C,, 
Chemist. Retain lournals. 

1901. Long, Eugene J., c/o E, O’Callaghan and Son, 

City Tannery, Limerick, Ireland, Tanner. 
1909. Long, George M., Cudahy, Wis,, U.S.A., Cine 
Maker. 


1919. Longley Reginald iO Qu«„ Mary’, Walk, 
Wales. Metallurgies 

1898. LoNGST^FF Dr. jAMRsP CerrlrS House. Fms\.u!y ’ 

bquare. London. L.C. 2, General Secret^rv 
mi. Loo. Shih Chen, 70 Hi«K Lane CWHon-^™. 

Hardy, Manchester, Student 
1890. Lord, Frederick J.. WinmatleiRL, SoniLLoutne. 

Bournemouth, Hants. Analytical Chemist. 

18%. Lord, John Lloyd, Wellington Cement Works. 

ElUon, Bury. Lanc.^, Chemist and Manager. 
O.M. Lorenz, H.. 7 and 8 Idol Lane, London. E.C.. 
Chemical Merchant. 

1917. Lorimer, John W.. 195 Clifle Road, Stroud, 

Rochester, Analytical Chemist. 

1905. LoRING, LindSLEY. 40 c:cnlral Street. Boston, 

Mass., U.S.A., Vice-President (Cochrane 
Chemical Co.). 

1909. LoRLEBERG, ChaRLE.S. c/o R. W. Greeff and Co., 
Thames House, Queen Street Place, London, 
E.C., Chemical Merchant. 

1916. LoTHBURY, Philip A., 3 Dennington Park Road. 

West Hampstead, London, N.W. 6, Managing 
Director and Chemist, Dye Manufacturing C’o. 
1894. Louts, Prof. Henry, 4 Oshorne Terrace, New- 
castle-on-Tyne, Professor of Mining (.Armstrong 
College). 

1900. Low, Prof. Wit. son H.. Cudahy Packing Co., 
South Omaha. Neb., U.S.A., Chemist. 

191 1. Lowcock, John Harold, 39 Wickham Way, Park 
Langley, Beckenham, Kent, Chemist. 

1913. Lowe, Austin, c/o Mrs. Henwood, Si. Ann’s 
Chapel, Alba.'ilon, Cumisloke, near Tavistock, 
Cornwall, I'vesearch Chemist. 

1887. Lowe, Clement W., Thorneyholme, Knutsford, 
Cheshire, Manufacturing Chemist. 

O.M. Lowe, W. P.. Locheil Park West. Hcswall. 

Birkenliead, Analytical (Tenn.st. 

1919. Lowry, Professor T. Martin. 17 Eliot Park, 
I.ewisham, London, S.E. 13, Professor of 
Chemistry. 

1906. LowSON, William, T he University, Leeds, 

Chemical Lecturer. 

1918. LoxtON. Norman G., Laboratory, Leeds Inreclay 

Co., Ltd., Rurnjnnfofts Works, Leeds, (.Operat- 
ing Chemist. 

1918. Luca.s, Ai BERT R., li Goldsdown Road, Hrinis- 
down. Middlesex, Analytical and Works 
CTiemi.sl. 


1895. Lufa.s, Ai.ERED, Cjovemment Anal, l.abor.atory , 
Public Works Ministry Cardens, Cairo, Egypt. 
Analyst. 

1892. Luc\.S. BeRMARD R . WinnTigton Park, Norlh- 
wlch, Cheshire. Alkali W'orks Manager. 

O.M. Luck;. A. Courtenay, c/o de Ferro Carrie 
Pacifico, Florida 783. Buenos Ayres, Argen- 
tina, Explosives Chemist. 

1913. Lucy, Arthur j.. c/o Turner and Co., 45 St. 

Mary Axe, London, E.C. 3, Consulting 
Engineer. 

1918. LuKNING. 1. H., 309 .St. John’s Court, Chicago. 
III., U.S.A,, Chemical Manufacturer. 

1916. Luff, Bernard D. W , 85 Ashley Terrace, Edin- 

burgh, Technical Chemist. 

1915. LumIEY, Edgar P.. 37 General Graham Street, 
Chester Road, Sunderland, Chemist. 

1900. LuMMUS,* Walter E., 39 Bassett Street, Lynn. 
Maas.. U.S.A. , Manager. 

1917. Lumsdaine, Mlss Helen A., 23 Sciennea Road, 

Edinburgh, Analytical Chemist. 

1903. LumsDEN, Alex. A.. Forth Chemical Works, 
Bo’nesa, Scotland, Technical Chemist 

1918. Lumsden, Colin H., Beech Lawn. Whalley 

Range, Manchcater. Analytical Chemist. 

1910. Lu.M.SDEN. William W., 39 Caledonia Road, Salt- 
coats, Scotland. 

1915. Lund, William Jack.son, 91 Mitchell Street, 
Rochdale, Chemist. 



1888. Lundholm. Carl O., 220 WlncKe^iet House, Otil 
Broad SUeel, London, IL.C., Lx^dosWes Woflu 
Mau\g->T. 

1918. l.UNDHOLM, Cj(Sata, c. / o BtYivsh South AliVcan 

Explosives Co., Ltd., ModderlonteixY, Transvaal, 

, Sovuh Altik a. CViemiat. 

\ 1918. Lundholm. Nils O., U South Beach Avenue, 
Ardrosaan, Ayrshire, CTemist. 

O.M. Lunge. Dr. George. Carmenatrasae 37, Z-urich, V , 
Switzi iland, Professor of Chemtatry. 

1918. Lu-scmer. Harry W.. P.O. Box 38. c/o U.S. 

Glue Co., Milwaukee, Wis., U.S.A., General 
Manager. 

1684. Lutiiy, Otto, Flackensack, N.J., U S. .A., Analy- 
tical C hemisl. ^ 

1919. Lyall, I Rr.DKRiCK E.. 299 Drrrhain Road, 

Norwich, Assi.stanl Work.‘i Chrrnial. 

1903. l.VE, Frni.st B., Leagr.ave Hall, near Luton, 
Beds, St raw Plait Dyet and Bleacher. 

1915. Lyi-E, Charles E. Leonard, 21 Mincing Lane, 

London, I'.C., Sugar Refiner. 
ih84. Lyle, Jamies. Ardrsen, Hunter’s Quay, Argyll- 
Hliir**. Sugar Reliner. 

1916. Lymyn. Arthur, c/o Lyman’s. Ltd.. 344 ,St. Paul 

Si reel Wool. \U>nlrt‘al, Canada, Wlrolesale 
Druggist 

1896. Lvmn, Arthur H.. 40 Westminster Palace 

Gardens, f.ondon, S.V/. I, (.Consulting Chemist 
and Gas Engineer. 

1899. Lynn, R. RankiNE. 8 Windsor Quadrant, Kelvin- 
side, Glasgow, Chemical Engineer. * 

1917. Lyon, Harry L . c/o Stainaby and Lyon, Ltd., 

Knottingley, Yorks, ('hernical Manufacturer. 
1919. Lyons, ('harles H., The Nichols Chemical Co., 
l.td., 222 St. James Street, Montreal, Canada. 
1906. Lyon.s. Roberi H.. 131 Brock Avenue South, 
Montreal West. Quebec, Canada, Chemist. 

M 

1908. Maa.s, Milion A.. 92 Willian* Street, New York 
City, U..S.A., Manufactuiing Chemist. 

1911. Mabbitt, Alan T.. 3 Wallwood Road, Lcylon- 

hlone, l.onclon. L.. Analytical Chemist. 

1887. Mabery, Prof. Charle.s F., Case School of 
Applied Science, Cleveland, Oliio, U.S.A., 
Professor of Chemi.stry. 

1891. Macadam, Herbert E,. The Shanty, East Cliff, 

South wold, Suffolk, Manure Works Manager. 
1894. Macadam, SrF.vr.N.soM, 35 York Plice, Edinburgh, 
Analytical (Jhemist. 

1917. McAlleY, Jame.s, ” Norcol,” Church Lane, 
Whitefield, near Manchester, General Manager. 
1919. McAnali.y, Samuel G.. Canada Cement Co., 
Hull, P.Q., Canada, Chemist. 

1892. Ma‘"awa. Thoma.s, jun., 20 Denton Road, .Stroud 

Green, London, N,, Chemist. 

1912. McArly, T HOMA.s P., Mouat Lyell Mining and 

Railway Co.. Queenstown, Tasmania, Chemist 
and Assayer. 

1917. McArthur, Donald N., Chemistry Dept., West 
of Scotland .'\gricuUural (College, 6 Blythi- 
wood .Square, Glasgow, Research Chemist.^ 
1887. McArthur, Iame.s B., Price’s Patent Candle Co., 
Limited, Belmont Works, Batlereea. London, 
S.W., Oil Works Chemist. 

O.M. McArthur, F S., Loch Lomond Radium Works, 
Balloch. Dumbartonshire, Consulting Chemist 
and Metallurgist. 

1901. Macarthur, John S., 15 St. John’s Road, Pollok- 
shiclds, Glasgow, Paint and Varnish Manu- 
facturer. 

1892. McArthur, Thomas, 711 Tower Building, Water 
Street. Liverpool, Drysalter and Dry wood Ex- 
tractor. 
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1918. Macartney, William S., “Kiewa,*’ 148 Cochrane 

Street, Elsternwick, Melbourne, Vic., Australia, 
Chemist. 

1917. Macaulay, James R., 2378 Hutchison Street, 

Montreal, Canada. Chemist. 

1912. Macaulay, John W.. " Oakleigh,’* Kenilworth 
Road, Monkseaton, Northumberland, Metallur- 
gical Chemist. 

1919. McBain, James W,, The University, Bristol, 

Lecturer in Physical Chemistry. 

1919. McCafferty, William H., 285 Skegoniell Avenue, 
Belfast. Works Chemist. 

1919. McCall, Robert, The Old Bleach Linen Co., 
Ltd., Randalstown, Co. Antrim, Research 
Chemist. 

1919. MacaLLUM. a. Bruce, Synthetic Drug Co., 
243 College Street, Toronto, Canada, Indus- 
trial Chemist. 

1919. Macallum, a. Douglas, Synthetic Drug Co., 
243 College Street, Toronto, Canada, Chemist. 
1898. MacCallum, D. A., 389 Central Chambers, 93 
Hope Street, Glasgow. Chemist. 

1919. Macallum, L. Neil, Synthetic Drug Co., 243 
College Street, foronio, Canada, Chemical 
Manufacturer. 

O.M. MacCalI.UM, Sir J. M., M.P., Southdene, Paisley, 
Scotland, Soap Manufacturer. 

1918. McCanolish, David, c/o Messrs. J. Tetley an-rl 

Sen, Ltd., Brewery, Leeds, Analyst and Assist- 
ant Brewer. 

1917. McCarthy, Harold H., 185 I* ox Lane, Palmer’.s 

Green, London, N., Chemist. 

1914. McCarthy. Robert A., Wharf Road, Concord, 
Sydney, N.S.W., Australia, G.as Chemist. 

1918. Macartney, William S.. “ Kiewa.*’ 148 Cochrane 

Street, Elsternwick, Melbourne. Australia, 
Chemist. 

1917. McCauley, John J., “ Sunnyholme,” Fairfield 

Road, Latchford, W., Warrington, Technical 
Chemist. 

1905. Mc^:aw, Lieut. -Col. Walter D., Library, Sur- 
geon General's Office, Washington, D.C., 
U.S.A., Officer, Medical Department, U.S. 
Army. 

1918. McClf.AK, GF-O. I RE.Y J., Killarncy, Cliffe Road. 

Cliffe, Kent. Superintendent. 

1918. McCoMB, William, c/o Messrs. Cuban Motor 
Spirits Co., 72 Trinity Place, New York City, 
U.S. A., Petroleum Engineer. 

19)3. McCrady, McH., 59 Notre Dame East, Montreal, 
Canada, Chemist and Bucleriologist. 

1897. McCraE, Dr. John, Goverrrment Laboratories, 

P.O. Box 1080, Johanne.sburg, Transvaal, 
Chemist. 

1898. McCreath. Wm. D., Quanfock Vale Cider 

Works. North Petherton, Bridgewater, Cider 
Manufacturer. 

1900. McCulloch, John. Glen coe, Lostock Gralam, 
Cheshire, Chemical Engineer. 

1911. McCulloch, Norman G., Springfield Print Works, 

87 McNeil Street, Glasgow, S.S., Chemist and 
Calico Printer. 

1903. McCully, R. E. J.. c/o The Indian Cement 
Co., Porbnndar, Kathiawar, India, Analytical 
Chemist. 

1916. McDermott, F. A., No. 703 Nottingham Road, 
Wawaset Park, Wilmington, Del., U.S. A., 
Research Chemist. 

1910. Macdonald, Alexander, 2 Foremount Gardens, 
Glasgow, W., Manufacturing Chemist. 

1912. Macdonald, Af-lan D., * Belgrano,” Milngavie, 

near Glasgow', Manufacturing Cheirdst. 

O.M. MacDonald, Andrew, 72 Great Clyde Street, 
Glasgow. 

1 9 12. McDonald. Donald, 95 Clarence Gate Gardens. 
Regent s Park, London, N.W., Analytical 
Chemist. 

1918. Macdonald, Duncan M., 33 Clyde Road, Alexan- 
dra P^k, London, N. 22, Works Chemist. 


1897. MacDonald, George W., O.B.E., Whitefriars, 
Rochester, Kent, Chief Explosives Research 
Chemist (Curtis’s and Harvey, Ltd.). 

1917. Macdonald, Gordon G., 88 Indian Grove, 

Toronto, Canada, Chemist. 

1910. Macdonald, Lieut.-Col. J. L. A., Cadham, 
Markinch, F'ife, Scotland, Chief Chemist. 
O.M. MacDonald, J. W., c/o Henry Tate and Sons, 
Ltd., Thames Sugar Refinery, Silvertowii, 
London, E. 16, Analytical Chemist. 

O.M, McDonald, T. McG., Walilabo Estate, St. 
Vincent, West Indies, Sugar Chemist. 

1916. MacDougall, Archibald J., National Electro 

Products Ltd,, 87 Church Street, Toronto, 
Canada, Mechanical Engineer. 

1906. McDowALL, William, 42 Herriet Street, Pollok- 
shields, Glasgow, Analytical Chemist. 

1917. McEwen, Gordon C., c/o Imperial Vomish and 

Colour Co., Ltd., .Mor.se Street, Toronto, 
Canada, Chemist. 

1918. MacfadyEN, William A., St. John’s College, Cam- 

bridge. 

K02. McFarland, Af.aN R., c/o Solvay Process Co,. 
Syracuse, N.Y., U.S. A., Alkali Works 
Manager. 

1916. Macfarlane. Charles W. C., 166 Forth Street, 

Pollokshields. Glasgow, Analytical Chemist. 
1910. McFaRLANF., John, 6 Gordon Terrace, Shettlc- 
ston, Glasgow, Metallurgist. 

1919. Macfarlane, William W., Fingarry, Milton-of- 

Campsie, Stirlingshire, Biscuit Manufacturer. 

1919. McFee, M.C. Coll., 164 Hutchison Street, Mon- 
treal, Canada, Chemist. 

1893. McGhie, 1 . Burns, c/o Dr. Goodall, 1 Annan- 
dale Road, East Greenwich, London, S.E., 
Metallurgist. 

1904. McGill, Dr. Anthony, 317 Queen Street, Ottawa, 
Canada, Analytical Chemist, 

1917. McGii.LIVRAY. James, 34 Waverley Plnre, Edi.u- 

burgh, Chemist. 

1899. McGillIVRAY. William A.. Messrs. Nobel’s Ex- 
plosives Co., Ltd., Regent Factory, Linlithgow, 
Scotland, Works Manager. 

1887. McGlashan, John, c/o India Development Cor- 
poration, Kelvin Grove, Simla. India, Technical 
Chemist. 

1918. McGraw, William, Simplex Refinery Co., 

Higgin’s Buildings, Los Angeles, Cal., U.S. A., 
Refinery Manager. 

1917. MacGregor, James, c/o L. Scott and Co., Ltd . 

19 Waterloo Strt'et, Glasgow, Joint Managing 
Director. 

1918. MacGregor, Robert W., c/o Ernest Scott & Co., 

Engineers, P.O. Box 259, Fall River, Mass., 
U.S. A., Engineer. 

1896. McIlhiney, Dr. Parker C., 50 East 41st Street, 
New York City, U.S. A.. Chemist. 

O.M. McIlwaine, Alf. W., Stoneferry, Hull, Oil 
Manufacturer. 

O.M. McIndoE, G. D., 115 Ness Street, Invercargill, 
New Zealand, Public Analyst and Consulting 
Chemist. 

1917. McIndoe, Robert S., 54 Wellington Street East, 
Toronto, Canada, Manufacturer. 

1917. MacInnes, Ronald, 17 Shrewsbury Road, New 

Southgate, London. N., Departmental Manager. 

1919. McIntosh, Douglas, University of British Colum- 

bia, Vancouver, B.C., Canada, Professor of 
Chemistry. 

1918. Macintyre, Alfred E., 35 Bank Street Chambers, 

Ottawa, Ontario, Canada, Chemisti 
1909. McIntyre, George D.. 536 Notre Dame de Grace 
Avenue, Montreal, P.Q., Canada. Technical 
Chemist. 

1918. McIntyre, John, c/o Messrs. Jas. Milne and Son, 
Ltd., Milton House Works, Abbeyhill, Edin- 
burgh, Engineering Manager. 

1916. Mack, George A., 15 QlaMnce. Street, Runcornt 
Cheshire, Works Chettuat/ 
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1910. Mackay, Angus, Laboratory, Wellpark Brewery, 

Glasgow, Brewer’s Chemist. 

1918. MaCKAY, Prof. EbENEZER, Dalhousie University. 

Halifax, Nova Scotia, Canada, Professor ol 
Chemistiy. 

1918. MaCKAY, Eric, 26 Campbell Street, Newcastle-on- 

Tyne, Analytical Chemist. 

1919. McKay, Frank G., 615 Yonge Street, Toronto, 

Ont., Canada, Laboratory Supplier. 

1911. MaCKAY, Frank, Journals to William Mackay, 

*' Thorneycroft,” Bearsden, near Glasgow, 
Analytical Chemist. 

1912. McKecHNIE, Alex., Chad Hill Cottage, Edgbas- 
ton, Birmingham, Copper Smeller. 

1904. MacKeCHNIE, Robert D., 57 Gracechurch Street. 

London, E C. 3, Chertiical Engineer. 

1919. McKee, Dr. James L., Queen's University, King- 
ston, Ont., Canada, Professor of Chemistry. 

1917. McKee, Ralph H., 230th Street and Johnson 

Avenue, New York, U.S.A., Research Chemist. 
1687. McKellaR, W. G., c/o United Alkali Co.. LM , 
St. Rollox Works, Glasgow. Technical 
Chemist. 

1899. McKenzie, Alex. H., 17 North .Street, North 
Adams, Mass.. U S. A.. Colour Mixer. 

1919. McKenzie, Colin E., Royal Military College, 
Duntroon, Fed. Terr.. Australia. Chemist. 
1919. McKenzie, David, 135 South Road, Erdington. 
Birmingham, Brewer. 

1909. Mackenzie. Kenneth G.. c/o The Texas Co.. 
17 Battery Place. New York, U.S.A., Chemist. 

1918. McKenzie, Quentin B.. c/o Gardner and 

McKenzie, Ltd., 64 Cameron Street, Launces- 
ton, Tasmania, Australia, Chemist. 

1919. Mackenzie, Dr. Robert, 1650 Harwood Street. 

Vancouver, B.C., Canada, Surgeon. 

1917. McKenzie, Tom M., c/o Anglo-Mexican Petro- 
leum Co., Ltd.. 16 Finsbury Circu.s. ^.ondon, 
E.C. 2. Chemist. 

1893. McKerrOW. C. A., c/o Messrs. McKerrow Bros., 
Ltd., I Martin’s Lane, Cannon Street, London, 
E.C. 4, Analytical and Consulting Chemist. 
1893, McKesson, John, 91 Fulton Street, New York 
City, U.S.A. , Manufacturing Chemist. 

1891. Mackey, W. McD , Victoria Chambers. Leeds, 
Analytical Chemist. 

1919. McKie, John, c/o H. Tate and Sons, Ltd., Sugar 
Refinery, Love Lane, Liverpool. Work.s 
Chemist. 

1916. MacKIE, William, c/o Mrs. French. 219 Syden- 
ham Road, Sydenham, London. S.E. 26, Iron- 
works Chemist. 

1912. McKillOP. George F., Oilworks. Broxburn. Scot- 


land, Works Chemist. 

1890. McKiLLOP. John, c/o W. Muller, 26 Hart Street. 

Bloomsbury. Lonefon, W.C. 1. Metallurgist. 
1902. McKim. William. 37 Fairview Street, Yonkers. 

N.Y.. U.S.A., Colour Maker. 

1919. McKissoCK, Alex. C., The Linoleum Manufac- 
turing Co., Ltd., Staines, Linoleum Manufac- 
turer. • 

1915. MacKusick. Meredith, H The Rubber 

Regenerating Co., Ltd.. Westinghouse Road. 
Trafford Park, Manchester, Managing Director. 

1916. MacLaCHLAN. Hugh F. (Journals) Wo^end 

Styal, Cheshire. Managing Director, Hillcrest 

Oil Co., Ltd. 

1918. Maclachlan, Kellogg S.. 121 Admiral Road. 

Toronto, Canada, Chemical Engineer. 

1919. Maci-aren, John W., 28 The RMge, EaMriggs, 

Dumfriesshire, Departmental Works Manager. 
1908. McLaren, Alex., Belle Vale Hall, Gatcacre, near 
' Liverpool, Analytical Chemist. 

1908. McLaren. Alex. W., Ramsden Dock, Barrow-in- 
Fnrnesa. Analytical Chemist. 

1916. McLaren. George; 146 Dukes Avenue, Muswell 
' Hill, London^ N. 10. Analytical Chemist. 


1917. McLauchlan, John H., Burleigh Hoxise, WhiT 
acre Street, Deighlon, near Huddersfiela, 
Technical Chemist. 

1917. McLaughlin. George D.. P.O. Box 383, Venicia. 

California, U.S.A., Chemist. 

1898. McLaurin. Robert, Homesteads, Camhusharron, 
Stirling, Chemist. 

1918. MacLaurin. Robert D.. University of Saskatche- 

wan, Saskatoon, Canada. 

1916. MacLean. Dr A. R. M., 24 Chomedy Street. 

Montreal, Canada, Chemist. a 

1917. McLean. Thoma.s. H.M. Factory, Avonmoulh, 

near Bri.stol, Chemist. 

1905. McLfllan. Ba.sil CL, c/o Rowntree and Co., Ltd., 
The Cocoa WorksR York. Technical Chemist. 

1908. MacLeod. Alex.. Mount Pleasant, Old Kilpatrick, 
DumbarlouKhire, Analytical Chemist. 

1917. McLeod, C. Kirkland, 4115 Dorchester Street, 

Wesimount. Que., Canada, Chemical Engineer. 
1914. McLeod. 1 kederick L., 694 Duke Street, Glasgow, 
Chemical Manuf.aclurer. 

1892. Macleod, James. Clairmont, 54 Albert Drive, 
Pollokshields, Glasgow, Analytical Chemist and 
Gas Manager. 

1918. McLeod, Kohiht C., Hayes Cocoa Co.. Ltd., 

Hayes, Middlesex, Manager. 

1918. MacLeod Brown, James, Department of Fech- 

nology. Imperial College of Science and 
Technology. South Kensington, London, 
S.W. 7. Research Chemist. 

1912. McMaster. Prof. Le Roy, Washington Uni- 
versity, St. Louis, Mo., U.S.A., Assoc. Prof, 
of Cheini.stry. 

1904. McMullen. Alan, Saint James’ Gate, Dublin, 

Ireland, Brewer. 

1919. McMyn, Ja.mES W., “ Roslyn,” Hollins Lane, 

Accrington, Chemist. 

Q.M. MacnaB, William, 10 CYomwell Crescent, London, 
S.W . Analytical Chemist. 

1907. McNaughton. Wiliiam CL, Port Edwards, Wis., 

U.S.A., Chemist. 

1917. McNeill, CiEORGE, 181 Main Street, Bellshill, 

Glasgow, Metallurgical Chemist. 

1918. McPherson, John, c/o Francis F. Fox Co., Little 

Cjeorge .Strerl, Bristol, Manager. 

1908. McQueen, James, jun., Clyde Ffouse, Uddingston, 

Lanarkshire, Chemical Manufacturer. 

1918. MacRae, Alex E., Patent Office, Department of 

Agrieultnrr, Ottawa, Canada, Chemical En- 
gineer. 

1912. McRae, Prof. John A., 20 Norton Street, Old 

Trafford, Manchester, Research Chemiat. 

1909. McWhiRTER, JaME.s. c/o Wm. Beardmore and 

Co.. Laboratory. Pnrkhead Forge, Glasgow, 
Metallurgical Chemist. 

1919. Madel, George, Hafod Acid Works, Swansea, 

Chemical Works Manager. 

1910. Madge, Norman, c/o Revere Rubber Co., Provi- 

dence, R.I., U.S.A.. Chemist. 

19)2. Main, Hugh, Almondale, Buckingham Road, 
South Woodford, London, E. 18, Analytical 
Chemist. 

1918. Main, William 72 Promenade, Joppa, Portobello, 
Scotland, Technical Representative. 

1913. Maitland, Prof. William, Robert Gordon’s 

Technical College, Aberdeen, Professor of 
Chemistry. 

1905. Major, Ernest, c/o Major Bros, and Co., Ex- 

change Corner, Sydney, N.S.W., Paint and 
Chemical Manufacturer. 

O.M. Major, J. Lewes, 12 Norfolk Street, Strand, 
London, W.C. 2, Tar Distiller and Chemical 
Manufacturer. 

1910. Male, C. E., c/o Bankoku Toryo Seizosho, P.O, 
Box No. 141, Kobe, Japan, Chemist. 

1917. Malkin, William H., 57 Water Street, Vancouver, 
B.C., Canada, Manufacturer. 

1886. Mallinckrodt. Edward, Mallinckrodt Chemical 
Works. St. Louis, Mo., U.S.A., Manufacturing 
Chemist. « 





1.916. Malpass, Arthur E., 8 South Albert R^d, 
Sefton Park, Liverpool, Chief Engineer (United 
Alkali Co.). , ^ 

1915. Manahan, E. H.. Morrii Avenue, and Elm Road, 
Mountain Lakes, NJ,, U.S.A., Manager (J. C. 
Wiarda and Co.). 

1912, Manley, Charles E., “ Bridford,*’ Grove Park, | 
Wanstead, Paint and Colour Works Manager. 

1917. Manley, John W., " Woodbury,** New Barnet, 
Herts, t .lectricr.l Engineer, 

1917. MArt^, Ernest W.. Charford Chemical Works, 

Saltley, Birmingham, Director. 

1919. Mann, Frederick G.. 21 Thurlby Road, W. Nor- 
wood, London, S.E, 27, Student. 
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1899. Moore, Qi iniin. Garrowbank House, Ruldrie, 
Cdasgow, Works JVIanager. 

1918. Moore, Robert A., 13 George Square, Edinburgh, 
Analytical Cfuunist. 

1917. Moore, Raymond L.. 34 Wellington Road, 
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Ltd., Custoi^i House Buildings, Liverpool, 
Manulacturing Chemist. 

1898. Morgan, Thoma.s M.. 370 Wood Avenue, West- 
mount, Quebec, Canada, Cement Works 
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F.R.S., 57 Onslow Square, London, S.W. 
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O.M, Naylor, W. A. H., The British Drug Houses, 
Ltd., 22-30 Graham Street, City Road, London, 
N., Manufacturing Chemist. 

1909. Neal, Charles S.,.Acme White Lead and Colour 

Works, Detroit, Mich., U.S.A., Manager. 
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N.W., Director of Cement Co. 
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Dulwich. I.ondon, S.E., Glass Manufaclurer. 

1918. Powell, Hindley, “ North View,” High Road, 

Old Chilwell, Notts., Analytical and Research 
Chemist, 

1897. Power, Dr. Fred. B., Bureau of Chemistry, U.S. 
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pore, Calcutta, India, Chemi.st. 

1911. Prescott. Alfred, Prescott and Co.. Rutland 
Mills, I Oswald Street, Hulme, Manchester, 

Chemical Agent. 

1900. Prescott, Prof. Samuel C., 585 Boylsten Street, 
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Natal, Public Analyst. 

1919. Punter, Ronald A., 195 West George Street, 
Glasgow, Technical Chemist. 

1913. PURVES, G. Thom.SON, c/o Coke Ovens and By- 
product Works, Manvers Main Collieries, Ltd., 
Wath-on-Dearn, near Rotherham, Manager. 

1905. Pyman, Dr. Frank Lee, College of Technology, 
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48, Leipzig, Germany, General Secretary. 

1893. Ratcliff, Frank D., Stourbunk House, Stour- 
port, Vinegar Brewer. 

1904. Ratcliit E, Charles F., c/o Brotherton and Co., 
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1919. Ray, R. C., Patna College, Moradpur P.O., 
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castle-on-Tyne, Works Chemist. 
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1916. Reed, Arthur S., c/o J. and H. S. Pattinson, 
10 Dean Street, Newcastle-on-Tyne, Analytical 
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1917. Reeves, Bartow V., Palmerton, Penna, U.S.A., 
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1905. Reid, Dr. John H., Speech House Hotel, Forest 
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1917. Reid, Samuel D., P.O. Box V092 Vancouver, 

B.C., Canada, Manufacturer, 

O.M. Reid, Walter F., Field.side, Addlestone, Surrey, 
Technical Chemist. 
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sity, Baltimore, Md., U.S.A., Professor of 
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Engineer. 
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1894. Richardson. William H., c/o Mr. Andrew Kerr, 
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London, W.C. 2., Works Manager. 
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intendent. 

1916. Rigg, George F., 154 Titford Road, Langley, 

near Birmingham, Metallurgical Chemist. 
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House, Melbourne, Australia, Chemist. 

1892. Riker, John J., P.O. Box 93 Wall Street Station, 
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1916. Vries, Dr. Otto de. Central Rubber Station.. 
♦ Buitenzorg, Java, Director.^ ^ , 
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1905. Waddell, Montgomery, 30 Church Street, New 
York City, U.S.A., Consulting Engineer. 

1916. Waddell, R. Henderson, The Standard Chemical 
Co., Bridge Wharf, Caledonian Road, King s 
Cross, London, N. 1, Chemical Manufacturer. 
1911. WaDDOCK, William P., 666 Harris Street. Ultimo, 
Sydney, N.S.W.. Milk Analyst. 

1913. Wade, Albert J., c/o Fowler, Ltd., Sugar Re- 
finers, Blackwall, London, E., Sugar Analyst. 

1916. Wade, Arthur E. L.. 28 West Kensington Gar- 

dens, London, W., Manufacturing Chemist. 

1917. Wade, Ernest G.. Central Laboratory. Rhodes. 

near Manchester. Analytical Chemist 
1902. Wade, Frank, Chemical Department, H.M. Dock- 
yard. Portsmouth. Analytical Chemist. 

1915. WaDE-WiLTON, Edmund, Planet Works, Bramley, 

near Leeds, Chemical Manufacturer. 

1889. WaDMAN. W. E.. 102 Lord Avenue. Bayonne. 

N.J., U.S.A., Manufacturing Chemist. 

1911. WaELE, ArMAND DE, c/o Messrs. D. Gestetncr, 
neo-Cyclostyle Work.s, Tottenham Hale. 
London, N. 17, Technical Chemist. 

1897. Wagner, Dr. Theodore B., 40 Exchange Place, 
Room 903. New York City. U S. A.. Chemist. 
1893. Wagner, W. G., 12 North Common Road. Ealing, 
London, W., Metallurgist. 

1906. WaGSTAFFE, Dr. ErNE.ST A., 22 Blackfriars Street. 

Manchester. Analytical Chemist. 

1906. Wahl, Dr. Robert, W&hl Efficiency Institute. 
4046 Shcrodan Road, Chicago, 111., U.S.A.. 
President, Brewers’ School. 

1917. WaINWRIGHT, JaME.S, Oak Wood House, Wood- 
house Lane, Ashton-on-Mersey, Chemist. 

1917. Wainwright, Joseph, “ Highlawn,” ^ Brom- 
borough, -Cheshire, Manager. 

1895. Wainwright, William, Dublin Vitriol Works, 
Ballybough, Dublin, Chemist. 

1908. Wait, Douglas, 83 Poppleton Road, Leyton- 
stone. London, E. 11, Analytical Chemist. 

1916. Waites, Harold, 44 Cranbrook Avenue, Cotting- 

ham Road, Hull, Analytical and Research 
Chemist, 

1899. Wakefield, William C.. Bretton Lodge, Bretton, 

near \*7akefield. Chemical Manufacturer. 

1919. Walcott, Raymond H., 915 Dovercourt Road, 
Toronto, Ont., Canada, Chemical Engineer. 
1915. Waldo, Dr. Leonard, Room 2705, 14 Wall Street, 
New York City, U.S.A., Consulting Engineer. 

1917. Walker, Alexander B., ” Donwal,” Kings 

Road. Wallsend-on-Tyne, Gm Engineer. 

1887. Walker, Archibald, Newark Castle, Ayr, Scot- 
land, Distiller. 

1917. Walker, Charles R., Drawer A., Sydney, Nova 
Scotia, Canada, Managing Director (Cross Ferti- 
lizer Co., Ltd.). 

1919. Walker, Eric E., 210 Bedford Hill, Balham, 
London, S.W, 12, Industrial Chemist. 

1917. Walker, Ernest, c/o Mardon, Son and Hall, 

The Caxton Works, Bristol, Engineer. 

1913. Walker, Frederick Handel, jun., 3 Stannington 

Grove, Heaton, Newcastle on-Tyne, Technical 
Chemist. 

1918. Walker, Frederic T., Brendon, Clarence Road, 

Hersham, Walton-on-Tharaes, Surrey, Works 
Chemist. 

1917. Walker, Frederick W., Devon House, Diamond 
Street, Saltburn-by-the-Sea, Analytical 

Chemist. 

1908. Walker, George, c/o Burmah Oil Co , Ltd., 
P.O. .Box 67, Rangoon, Burmah, Analytical 
Chemist. 

1913. WuKER, Henry, “ Thornfield,” 65 Madcley 
Road, Ealing, London, W. 5, Chemical En- 
gineer. 



\919. Walker, Howard ' / 

Methods.^ Weatexn' Co,, ^ 

Station,> Chicago, \U.^ U<S^A., Clte^V 
gineer. ^ ^ - 

1897. Walker, H. V., 323 Ridge Stirect, Newark* 

U.S.A., Chemist. 

1894. Walker, Prof. James, F.R.3.. 5 

Road, Edinburgh, Professor^ of 
(University o{ Edinburgh). ‘ i 

1916. Walker, James, Central Y.M.CA., V 

Canada. Chemist. * ' '' 

1897. Walker, James W.. Gailes Road. Irvine, Ayr* . 

shire. Chemical Manufacturer. 

1906. Walker, James W. , Farley, Oakamoor, Stoke*on- 
I'renl. Assayer. 

1902. Walker, John H., Gourepore Works, Naihetlt 

E.B.S.R., Bengal, India, Chemist. 

1910. Walker, John S.. Internatioiml Sleeping Car Co. « 

12 Water Street, Yokohama, Japan, Eapld- . 
sivea Cheniisl. 

1884. Walker. S. R.. Fern Bank, Starling Road, Raa- 

cliffe, Manchester, Foreman Dyer. j 

1919. Walker, Stanley G., Messrs. Stanley G. Walker 
and Co., 79 Gracechurch Street, London* 
E.C. 3, Chemical and Colour Merchant. ' 

1919. Walker, Thomas K., Meadow Bank, Holli^* 
worth, near Manchester, Technical and R«* y- 
search Chemist. i 

1912. Walker, Prof. William O., McMaster University* 
loronto, Canada, Professor of Chemistry. 

1895. Walker, W. Sloane, c/o Walker, Ltd., Lither*, 

land, near Liverpool, Tanner. . * i* 

19)6. Wall, Ernest D., “ Stebonheath,” Grove Hill, 
Woodford, London, E. 18, Technical Chemitt. 

1916. Wall, Proi . Edward J., 503 Hampstead Hall, . . 

Charles River Road. Cambridge, Mass., U.S.A*, 
Professor of Photograpliy . 

1897. Wallace. Edwin C., 92 Corey Street, West Roa* ' 
bury, Mass, U.S.A., Chemist. 

1917. Wallace, > Thomas, c/o Castner Kellner /-^.Kali 

Co., Wallsend-on-Tyne, Northumberland, 
Works Chemist. 

1906 WaLLERSTEIN, Leo, 171 Madison Avenue, NeW 
York City, U.S.A., Chemist. 

1899. Wallerstein, Dr. Max, 171 Madison Avenue; 

New York City. U.S.A., Chemist. 

1919. Wallington, Reginald W., 1 Upton Road, South* 
ville, Bristol. Student. V/ 

1919. Wallis, Miss Lilian, Point Pleasant Hall, WalU- 

end-on-Tyne, Technical Chemist. ^ 

1917. Walls, Ernest, The Garthe, Percival Road* ‘ 
Clifton, Bristol, Soap Manufacturer, 

1919. WalmsiAy, James R., Dean Brook Cottage, Dean y: 
Lane, Moston, Manchester, Pharmaceutical J. 
Analyst. 

1916. Walmsley, William A., The Glaagow Cor^ra^; 

tion Chemical Works, Howard Street Eatt,.^ 
Glasgow, Works Manager. /■.; 

1917. Walpole, Dr. George S.. Beaconsfield, Budu* 

Research Chemist. • w 

1918. Walsh, Arthur C., 32 Valley View Grove* g 

Undercliffe, Bradford, Technical Chemist. . a 
1886. Walsh, Frederick T.. 12 Valentine Street, We^v 
Newton, Mass., U.S.A., Colour Printer. : 

1901. Walsh, Lionel O. P., c/o Dominion Tar 

Chemical Co., Ltd., Suite 400, McKhni^nr y 
Building, Melinda Street, Toronto, Ont-r > 
Canada, Chemist. 

1917. Walsh, Michael J., Fine Chemicals, Ltd*, Wr 
Mary Street, Dublin, Ireland, Technte|d,,| 
Chemist. v - 

1903. Walsh, Pet£R H., P.O. Box 569, Magog, ^ 

Canada. Chemist (Dominion Textile r 

1895. Walston, Dr. Martin E., 23 Broadwater 

Tunbridge Wells, Kcnt^ , MairolactMldlAgf^^ 
Chemist. ■ / 

1915. Walter, Albert, c/o Stauffer Chenpaca* 
Chauncey, New Yprk,,U,S.A., Works 


Walker,' Horace, c/p.M-yw. H. I. Packer and 1917. Walter Ceol M.. lna».i^|R^ch 





Walters, Wiluam J., 26 Athol kadW 
brotigh, W6rk» Chemist. 

P. Walthkr, William, 46 West End Lane. London. 

N,W. 6, Chemist and Works Manager. 

>18. Walton, Charles D., “ Westcote." Derby Road, 
Borrowash, Derby, Chemist. 

08. Walton, Robert H., c/o Comptroller of Stores, 

< N.S.W, Government Railways. Box 20, P.O., 
Newtown, Sydney, N.S.W. , Analyst. 

11. Walton, William Keighley, Beechwo^, Upper 
Rushlon Road, Thornbury, Bradford, Analybt. 
Retain Journals. 

17. Walworth, George, 40 Victor Street, Manning- 
-.Tr Yorks. Wtirks Chemist, 

>5. Want^^ V(A Phillip, 194-200 Bishops gate. London. 

E.C., Pharmacist and Editor, 

>1. W^BURTON, Fr.\nk, 50 Rosebery Road, Muswell 
Mill, London, N., Manager. 

6. Warburton, Frioerick W., “The Homsted.” 

Norman Road, Runcorn, Cheshire, Technical 
Chemist. 

4. Warburton George H.. 75 Mill Lane. West 
- Hampstead, London, N.W., Analytical Chemist. 

5. Warburton. Stanley. Titaghur Paper Mills, Ltd., 

litaghur, Calcutta. India. Analytical Chemist. 
8. Warburton. Thomas, 15 Humphrey Street. 

Cheetham Hill, Manchester. Works Chemist. 

16. Warburton, Thomas. Rathlin. Birch Hall Lane, 
in I'Ushdme, Manchester, Chemist. 

■ A ^ ^ Laboratory. 

R.A M. bchool of Hygiene, Blackpool. 
Analytical Chemist. 

Brooke and Hirst. 
Ltd., dillgarth Mills, Leeds, Chemical Manu- 
taclurer and Director. 

J - Ilkeston. Notts. 

Civil Engineer. 

19. Ward I-Urry. Mount Torraco Houao, Holgale, 
York, Student. 

7. Ward Horack William D.. " Ravenshoe. ' 

Semist Works 

8. Ward. John. Barnstone Blue Lias Lime Co., Ltd.. 

barnstonc, Notts. Manager^ 

9. Ward, Thomas 1., The Laboratory, Stag Brewery, 

a \T 7 L Analytical Chemist. 

"^j^RD-.WlLLIAM C. J 81 Bowes Road. London. 
N. 13, Assistant Works Chemist, 

7. WarDLAW, Thomas D.. 23 Scott Stroat, Toronto, 
Canada. Agent for Dyes and Chemicals. 

. WaRDLaW WtIJ.lAM, The University, Edmund 
Birmingham, Lecturer in, Chemistry. 

5. WaRDLEWoRTH, ThEOPHILUS H., I 2 St Gabriel 
Street. Montreal. Canada (journals to c/o Ex- 
plosives Dept., Imperial Munitions Board, 
Ottawa, Canada), Wholesale Druggist. 

I WaI^OP, James W., Glengyron. Rectory Road, 
Essex, Chemical Engineer. 

” Webb City, Mo.. USA 

IVletallurgical Chemist. 

1 . Warner, Arthur L. D., P.O. Box 203, Edgo- 
wator, N.J., U.S.A., Sugar Refiner. 

WaRNES, ARniuR R.. 410 Beverley Road, Hull, 
technical Chemist, 

Percha Telegraph Works, Ltd., Silvertown, 
Chemist’ Consulting and Analytical 

. Warren, Kiske, c/o S. D. Warren and Co.. Labo- 

Maine, U.S.A. 

Taper Manufacturer. 

. WaWEN. John E Eagle Chemical Works, Bar- 
.cheater Street. Poplar, London E., Tar Distiller 
. Warren, Thomas W. J., c/o Messrs. G. H. Scovt 
^ Co., Ltd., Hague Bar Works, Strines, nr. 
Stockport, Chemist. 

WaRWIC^ Xenwt^G., Upton Hall, near Wh- 
well, Notts, Photographic Chemist. 


1913. IX^ASBMER, , Dr. Eugene, 20 Rue de Candolle, 
' Geneva, Switzerland, Chemist. 

1918. Wastell, Edgar B., 51 Gillott Road, Birmingham, 

Chemist. 

1917. Waterfall, Charles J., 4 Queen Square, Bristol, 
Analytical Ghemirt. 

1917. Wat^fall, Robinson, 4 Redland Court Road, 
Bristol, Acid and Fertiliser Manufacturer. 

1917. Waterhouse, Carl N., The Cottage, Cowley 
Locks, .Uxbridge, Middlesex, Metallurgical 
Chemist. 

1919. Waterhouse, Robert B., The Crescent, Birch 

Vale, near Stockoort, Chemist. 

1919. Waters, Charles N., “ Moss Bank,*’ St. Anne’s 
Road, Middlewich, Works Chemist. 

1919. Vl^ATKiNS, Cyril M., The New Inn, Leadhouse 
Road, Easton, Bristol, Student. 

1917. Watkins, Edwin F., 98 Islington Street, Colling- 

Victoria, Australia, Technical Chemist. 
1902. Watkins, Edwin J., c/o Mellins Pharmacal 
Laboratories, 561 Bourke Street, Melbourne, 
Australia, Works Chemist. 

1898. Watkins, Willard H., c/o Schoellkopf. Hartford 
and Hanna Co,, P.O. Drawer 57. Buffalo, N.Y.. 
U.S.A., Chemist. 

1894. Watmouch, Benjamin, c/o Brotherton and Co., 
Ltd Ammonia Works, Calder Vale, Wake 
field. Analytical Chemist. 

1884. Watson, Charles, Rose Bank, School Road, 
100/1 Birmingham, Manufacturing Chemi•<^ 

1894. Watson, Charles Ernest, 33 Oxford Road, St. 

Anne s-on-Sea, Lancashire, Chemical A.ssi8tant. 
1908. Watson. C I Wilkinson, c/o Wailuku Sugar 
Co., Wailuku, Mani, Hawaiian Islands, 
Chemist. 

1918. Watson, H. EdmestoN, Indian Institute of Sci- 

ence, Hebbal, Bangalore, India, Professor of 
Chemistry. 

1901. Watson. Herbert J.. 64 Peel House Lane. 
Widnes, Chemist. 

1917. Watson, Herbert W.. I Monckton Road. 

Aiverstoke, near Gosport, Hants, Analytical 
Chemist. 

1919. Watson, Hubert, Shaw Bridge House, Clitheroe, 

Canes, Analytical Chemist. 

1918. Watson Dr James, c/o I. Colley, Esq., Kinross, 

ngs Road, Hull (Journals) Shropshire Mines 
Ltd., Hanwood, Salop, AX^orks Manager. 

1^4. Watson, James, Tyne View. Hebburn-on-Tyne, 
Alkali Works Manager. 

1918. WysoN, John, 8 Hopkins Street, Yeoville, 

Johannesburg, So. Africa, Chief Asaayer and 
Chemist. 

1919. Watson, John, 4 Kendrew Street, Darlington. 

Analytical Chemist. 

1891. Watson. John, Langdon, Beaconsfield Road, 
“m'^Rhealh, London, S.E., Analytical Chemist 
1919. Watson John, c/o J. H. and A. Cole, Fertiliser 
Manufacturers, Feeder Road, Bristol, Works 
Manager. 

O.M. Watson, John C.. Arnold Printworks. North 
Adams, Mass., U.S.A. , Printworks Chemist. 
O.M. Watt, A. c/o J. Walker, Esq., 21 Grange 
Mount, Claughton, Birkenhead, Sugar Works 
Chemist. 

1901. Watt, Francis L.. City Mart Building, 5 Hamil- 

*?". N.S.W., Australia, Analy- 

tical Chemist. 

1906. Watt, Dr Henry E.. 2 Abinger Gardens, Edin- 
lo., Chemist. 

1917. W^ERSON James H., Braeside, Mag-dale, 
Homey, Huddersfield, Chemist. 

1917. Watterson, Norman F.. •• Kirk Ella,” Constitti- 

tion Hill, Wellington. Salop, Works Chemist. 

1918. Watter&on Walter J.. 25 Weslgate Street, 

int.r “ury-St. -Edmunds, Chemist. 

1916. Wattleworto Douglas R.. Wind«>r Lodge. 
Moresby. Whitehaven, Technical Gheniiat. 







1916 . Hugh^E^» Gordon Hou»e»^Htittoir, Ewex, 
lechnicai Chemist, 

1893. Wa^s John Isaac. BeechfieW. Hartford, 
lono Works Manager, 

1908. Watts, J(^n Wm., Newcastle Tar Works, Blay- 
don-on-Tyne, Manager. 

1907. Waumslev, Harry, M Je.mond Avenue. 
Wembley Hill, London, N.W., Chemical Engi- 
neer. 

1903. Wayland, Lt.-Coi.. William A.. Fteshford Hou.e, 
Albert Road. Brookley, London, S.E. 4. Manu- 
facturing Chemist. 

1917. Webb, Fleetwood P.. c/o Purnell and Panier, 

Ltd., Houlton Street, Bristol. Malt Vinegar 
Brewer,, 

1918. w™, Harry W.. TechnUal Colleyc.v Cardiff. 

Research Chemist. 

1915. Webber, Arthur H.. 16 Thorndike Stre-. 

Beverlv, Mass., U.S.A., Chemist. 

1918. Weber, Isaac E.. c/o B. Laporte, Ltd., Luton, 
Chemist, 

1918. Web.ster, Miss Dorothy D., c/o Leach, Neal and 
Co., Ltd., Spondon, Derby. Analytical (Works) 
Chemist. 


1901. Webster, Georc.e j., P.O. Bok 1003, Marquette, 
Mich., U.S.A., Secretary (Standard Chemical 
Co.). 

1897. Wedge, Utley, Ardmore, Pa., U.S.yN., Chemisl. 

1918. WedLAKE, Edgar M., 6 Brvnhyfryd Crescent, 

Britonferry, Glam., Analylical Chcmi.sl. 

1893. Weeks, H. B., 2 Infndd F\atk Hoad, Barrow-in- 
Furness, Ar'alyticn! Chemist. 

1919. WeIGHELI.., Arthur, The Avenue, Con.sett, 

Co. Durham, Clieinist. 

1919. Weight, Orlando W., c/o The .South Metropoli- 
tan Gas Co., Phoenix Wharf, East Greenwic.3, 
London, S.E., Works Chemist. 

1904. Weil, Jacob A., “ Helvetia,’* Leicester Road, 

Higlier Broughton, Manchester, Chemical 
Engineer. 

1910, Weiss, John M., c/o Baneit Co.. 17 Battery 
Place, New York City, U.S A.. Chemist. 

1905. Weissmuller. Erne.si C.. Rockdiffc, Helshy, 

Cheshire, Research Chemist. 

1910. Welch, Bertie M.. 80 Hunter Street, Sydney, 
N.S.W., Australia, As.sayer. 

1917. Welch, Charles F., 9 — 10 J«;wry Street, London, 

E.C. 3, Chemical and Drug Merrhani. 

1918. Welch, Marcus B.. “ Roio-iti,” Boyle Street, 

Mosman Bay, N.S.W., Australia, Chermist. 
1912. Weld, Frederick C., 263 Fairrnount Street, 
Lowell, Mass.. U.S.A., Analytical Chemist. 
1899. Weldon, Leonard E.. Hadleigh, Alma Street, 
Sherwood Rise, Nottingham, Dyer. 

1903. Wellcome. Henry S., Snow^ Hill Buildings, Lon- 
don, E.C., Manufacturing Chemist. 

1918. Wells, Clement, 620 Riverside Drive, New York 

City, U.S.A., Vice-President of Sarco Co., Inc. 
1914. Wells, Edward E., 9 Dalhousie Street, Montreal, 
Quebec, Canada, Chemical Engineer. 

1917. Wells, Ernest E., c/o Messrs. Levinstein Ltd., 
No. I Research Laboratory. Blackley, Man- 
chester, Works Chemist. 

1919. Wells, Henry M.. 11 Haymarket, Loridon, 

S. W, 1 , Oil and Chemical Manufacturer. 

1912. Wells, James H,, Somerset House, St. Helen s 
Road, Swansea, S. Wales, Metallurgist. 

1885. Welsh, James, Standard Mills, Ferguson Road. 

Bombay, India, Printworks Manager. 

1890, Welsh, Thomas L., 3 Prince’s Gardens, Dowan- 
hill, Glasgow, Analytical Chemist. 

O.M. Welsh, W., Holt Town Oil Works. Manchester. 

1905. Welt, Dr. Ida, 25 Quai de Mont Blanc, Geneva, 

Switzerlahd, Chemist. 

1906. Wenger, Major Francis E., The Brampton, 

Newcastle, Staffs. Ceramic Colour Manu- 
facturer. 

1909. WescotT, J. P,, JUN., 224 Calvary Street, 
Waltham. Mass., U.S.A,, Manager. 






1903. WIENER, 1^.. John aL sI North 
iQio ^ S Am ConsuUing Ghemkrtf 

1919. Wessmann, Alfred C., Forest Hills, 

^ New Ywk. U.S.A., Book Manufacturef« ^ ULi > 
Da VIP, III South Mountain 
^ Montclair. N.J., U.S.A., Qotton-oll 
We.st, Charles A., c/o American Campno# 
fining Co., 14 Fulton Street, Boston, Maai.f 
IJ.S.,4., Presidenm 

1919. West, John H., Granville House, Arundel Street^. . 

Strand. London, W.C. 2. Chemic|il Engipwr. v 
1909. Wpr. Percy C. H., 61-62 Chancery Lane, 
London, W.C.. Analytical Chemist. 

Westgarth, John, 15 Coupe Road, Sheffield, 
Works CheftiiFl. 

WK.srMAN, Lf. Roy E., Canadian 
Journal, 540 Confederation Life 
loronto, Canada, Flditor. 


1889. 

1908. 


1918. 

1918. 


Chemical 

Building, 


1916. Wf-si MOREL AND, WiLLixM FC.. c/o TKonias Adams, 

Ltd., Sherwood Hill Works, NottingKami ^ 
Works Manager. 

1898. Wf.ston, David B., Sharon, Mass., U.S,Am 
C. heimst. 

1918. Wf.ston, I rank F... “ F3ratton.” 29 Sibella Road, 

Cdapham, London. S.W. 4, Head of Chem- 
istry Dept. ^ 

1894. Wf.ston. Robert S., 14 Beacon Street, Boston; 
M ass., U.S.A. , Cliemist .and Barter iologi|J. 

1919. We.stthorr. Thomas, Coke and By-pre^uct 

Works, Langley Park, Co. Durham, Works 
Chemist. 


1890. Wetter, Ja.spf.r, Fulwood House, Holborn, 
London, W.C.'., Patent Agent. 

1912. Wey.man. C3fomrf.y, The Cwm, Saltwell Road, 
Low l <dl. Co. Durham, Technical Chemist/ 

O.M. Whm.ley, L. J. df, 18 Brandram Road, Lee,. 
S.F.., Sugar Chemist. 

1919. Whamond, Archihaed S., 28 Spottiswoode Road, 
Fdinhurgh, Analytical Chemist. 

1916. Wharjon, Fj.dward, Rosemont, Station Road, 

Brimington, C'hesterfield, Chemist. 

1909. Wharton, Frederick M., c/o The New Explo- 
sive.s Co., Ltd., Stowmarket, Suffolk, Chemist, 
1918. Whatmore, Ai.bert, “ Clavel House,” Erith 
Road, Belvedere, Kent, Chief Engineer. 

1918. Whkatcroft, Ernest, 16 Derby Road, Spondon, ‘ 

near Derby, Works Chemist. 

1919. Wheatley, A. C^., Department of ChemistA’i 

O.A.C'., Gue![)h, Ontario, Canada, Chemist. 

1917. Wheatley, Robert, ” Balinard,” Davidson’s 

Mains, Midlothian, Analylical Chemist. 

1917. Wheatley, William. 63 Flanrlers Mansiode, ’ 
Bedfqjd Park, London, W. 4, Works ChemUh • 

1908. Wheaton, Haroi.d J., 5 Walton New Road, ' 

F.ower W.^hon. Chenhirc, Chemical Engirfeer. 

1909. Wheeler, Edwami3, Sefton, 117 Main Road, 

Sjdcup, Kent. Demonstrator of Chemistry. 

1898. Wheeler. Dr. Edward J., 79 Chapel Street, 
Albany, N.Y., U.S.A., Analytical Chemist. 

!903. Whf.f.i.f.h, FLrne.st, c/o Chemical Lab., Crossley 
Bros., Ltd.. ” Otto ” Gas Engine Works, 
Openshaw, Manchester, Metallurgical Chemist. 

1906. Wheeler. Frank G., 683 Harris Street, Appleton, 
Wis., U.S.A., Chemist (Bleach Process Co.)v . 
]907. Wheeler, Dr. R. Vernon, Home Office, v 
perimental Station, Eskmeals, Cumberland, 
Chemist. 

1912. Wheeler, Thorne L., Messrs. Wheeler imd ^ 
Woodroff, 280 Madison Avenue, New Yttfk 
City, U.S.A., Chemist- 

1919. Wheeler, Walter C. G., Chemical Departj^At, ^ 
University, Leeds, Chemist. , , - j’ 

1916. Wheldon. Alfred H. F.. 200 Amesbury Aventi#> 
Streatham, London, S.W. Journi^s to 
of Explosives Supply, 32 Old Queen Sbtert; 
Westminster, London, S.W. I, Chief 
(Natal. Estate Co. L ' ■ * ■ 



' y^OtttH^^ lmi)enal Kq\ 186, I7 Kih^- f 

V^'" W’yfi . \ 

\9ts^. NWwmK o. Goo\)V^^ EoaA, Battci- \ 

, '»etk, Wudon, ^ C\ieimca\ Engincci. \ 

Thomas J., Ccrrla Houses Wwt H\U, \ 
Putney, London, S.W., Manufacturing | 
Chemist. 

0,M. WhIFFEN, W. G., Lombard Road,*' Battersea, 
London, S.W., Manufacturing Chemist. 

\ 1919. Whincop, John R., Berwyn Cottage, Newport, 
Elssex, Director, Chemical Research Company. 

1916. WHINYATE.S, Leonard, ’* Glen Mona,” Rochdale 

Road, Blackley, Manchester, Aniline Colour 
j. Chemist. 

1917. Whiskin, Thomas E., “ The Gables,” St. Anne’s 

Park, Bristol, Paper Manufacturer. 

1916. Whitaker, John W.. White House, 83 ElHou 

Street, Tyldesley, near Manchester, Analytical 
Chemist. 

1899. Whitaker, Milton C.. 27 William Street. New 
York City, U.S.A., Chemist. 

1895. Whitaker, Thomas, Aire Vale Dye Works, 
Newlay, near Leeds, Dyer. 

O.M. Whitaker, Thorpe (journals), Bradford Dyers’ 
Association, Ltd., and 35 Pemberton Drive, 
Bradford, Yorka, Dyer’s Chemist. 

1917. Whitby, William H., 127 Mersey Road Widnes, 

Lancs, Chemis't. 

1916. Whitcomb, William H., P.O. Box 143, New 
Haven, Conn., U.S.A., Chemist (c/o U.S. 
Rubber Co.). 

, 1915. White, Albert S.. Ihe Bungalow, Esplanade, 
New Ferry, Cheshire, Chemist. 

1693. White, Arthur F., 2 Melbourne Grove, Ihorn- 
bury, Bradford, Yorks, Manufacturing Drug- 
gist. 

1919. White, Frank D., c/o Technical Department, 
British Dyestuffs Corporation (Blackley), Ltd., 
Manchester, Research ChemLst. 


Son, ami Hon. Bpatol. 'Cotnikrtii^w and 

•:'pcri8CT.'’ ■ . 

\9\2* Whukey, Wtt-UfcM L., t|o U.B, Co.C 

Saginaw, M\ch., U.S. A., Chemist. ’’ 
i9\6. Whittaker, C. M., 55 Cleveland Road, Rudders* 
field, Technical Chemist. 

1913. Whittelsey, Dr. Theodore, c/o U.S. Rubber 
Co., 11th Avenue and 58th Street, New York 
City, U.S. A., Chemical Director. 

1904. Whittier, Charles T., 135 William Street, New 
York. U.S. A., Manager. 

1901. WhITTON, James T., Nobel Villas, Stevenston, 

Ayrshire, Explosives Chemist. 

I 1919. Whitworth, Cecil W., 11 St. Andrew’s Road, 
Bedford, Technical Chemist. 

1918. Whitworth, Harry, c/o The Clayton Aniline 
Co., Ltd., Manchester, Chemist. 

1884. Whowell, F., Croich Hey, Tottinglon, Bury, 
Lancs, Bleacher. 

1910. WhyMPER, R., 37 Lovelose Gardens, Surbiton. 
Surrey, Chemist. 

1917. Whyte, William, The Pitsea Grit and Shell 

Co. Ltd., Pitsea. Escex, Chemist. 

1902. WhyteheaD, Dr. Eric H., New Transvaal Chem- 

ical Co., Ltd., Johannesburg, S. Africa, Works 
Manager. 

1899. Wiarda, John C., 259-273 Green Street, Brook- 
lyn, N.V., U.S. A., Manufacturing Chemist. 
1913. WiCKENDEN, Leonard, c/o West Virginia Paper 
and Pulp Co., 36-38 West 37th Street, New 
York City,' U.S. A., Re.search Chemist. 

1908. WiCKES, Clarence S., 28 Franklin Avenue, 
Merchantville, N.j., U.S. A., Factory Super- 
intendent. 

1918. Wickham, Percy E., 45 Finsbury Square, 

London, E.C. 2, Chemical Merchant. 

1915. WickstEAD, John B., c/o Messrs. Lankshear. 
Wickstead and Co., Botany Mill, Woodley, 
near Stockport, Chemical Manufacturer. 


1918. White, Frederick A., Pendleton House, Spencer 

Piece, Leeds, Manufacturing Chemist. 

1915. White, Gerald N,, 6 Fairfax Road, Prcstwich, 

' Manchester, Research Chemist. 

1917. White, Herbert W., 4 Hoke Road, /Sston, 
Birmingham, Chemist. (On Active Service.) 
1698. White, John, County Offices, St. Mary’s Gate, 
• Derby, Public Analyst to County of Derby. 

1911, White, John W.. c/o E.C. Powder Co., Green 
Street Green, Dartford, Kent, Works Chemist. 
O.M. White, Paul 1 86 Shakespeare Road, Hanwell, 

London, W. 7. 

1911. White, Walter W., c/o Citro Chemical Co., 

Maywood, N.J., U.S. A., (^Secretary and 
Manager. 

1912. Whitehead, Charles E., Devonshire Villas, 

Barrow Hill, near Chesterfield, Derbyshire, 
Chemist. 

1913. Whitehead, Herbert L., Huntingdon Lodge, 

Benhill Road, Sutton, Surrey. Chemist. 

1917, Whitehead, Sidney E.. Gas Offices, Commercial 
Road, Portsmouth, Gas Engineer. 

1919. Whitehead, Thomas L., Patent Department. 

British Cellulose and Chemical Manufacturing 
Co., Ltd., 8 Waterloo Place, London, S.V/. 1, 
Chartered Patent Agent. 

1903. WhiTEHOUSE, LewingtoN, c/o Waste Products, 
Ltd., Olympic Works, Carters Green, West 
Bromwich, Staffordshire, Oil Chemist. 

1916, N^HITEHOUSE, William G., c/o Dominion En- 

gineering and Inspection Co.. 320 Lagauche- 
tiere . Street West, Montreal, Canada, Chemist 
V. ^nd Engineer. 

1906. "OTITELEY, Charles E., 21 Bru'denell View. Leeds, 
n . Demonstrator of Chemistry. 

1665. WhiTELEY, R. Lloyd, 65 Birmingham Road, West 
" Qmmwich, Staffordshire, Principal. 

13^., WiirrEsiDE, John U, 376 St. Helen’s Roach 
; BoH^l^e-Moors, Chemical Lecturer. 


1916. Wiecand. William B., r/o Ames Holden 
McCready, Ltd., 1221 Mount Royal Avenue 
East, Montreal, Quebec, Canada, Chief 
Chemist. 

1904. WiELER, Eric E., Northern Assurance Buildings. 
Albert Square, Manchester, Chemic.il 
Merchant. 

1906. WlFFEN, Henry J., 17 Albany Road, Manor Park, 
Essex, Manufacturing Chemist. 

1883. Wiggin, W. W.. 55 George Street Parade, Bi'- 
mingham. Nickel Refiner. 

1897. W1GGLE.SWORTH, Henry. 25 Broad Street, New 
York City, U,.S.A., Manufacturing Chemist. 

1919. WiGHAM, Frederick H., Holmedale, Stoney 
Creek, Ont., Canada, Metallurgical Engineer. 

1919. Wight, James F., Young’s Oil Co., Ltd,, Addie- 
well, We.st Calder, Scotland, Engineer, 

1913. WiGNER, John H., The White Cottage, Helsby, 
Cheshire, Works Chemist. 

1918. Wijnand, P. Carel. c/o Wijnand and Keppler. 
53 Nes, Amsterdam, Holland, Rubber Broker. 

1906. WlKNER, Sigurd A., c/o The Newcastle and 
Gateshead Gas Co. By-Products Works, 

^ St. Anthony’s, Newcastle-on-Tyne, Tar Works 

Chemist. 

1915. Wilbraham, Dr. Evelyn C. B., M.B.E., 6 Bury 
Court, St. Mary Axe, London, E.C., Chemical 
Manufacturer. Journals to 28 Ovington Square, 
London. S.W. 3. 

1899, Wild, Roland C., The Gran^, New Eltham, 
Kent, Analytical Chemist. 

1893. Wilder, F. L., Morro Velho, Minas Geraes, 
Brazil, Assay er. 

.1902: Wilder, Salmon W., jun,, 148 State Street, 
Boston. Mass., U.S. A., Treasurer. 

1911. Wildt, Dr. Edwin, 85 Clarendon Park Road, 
Leicester. Technical Chemist. 

1918. Wildy, Eric L., The London Electric Wire Co- 
and Smiths, Ltd,, Playhouse Yard < Golden/ 
^ne, Lond6n, E,C. I , Engiiie^r, v 


-Gay Stifeat. "Mh^ 
Ini* ' AnalylVcal CViercvvaX, 

’Wmord. ^xnm F., HuuteUtte, Sefttou Cmw, , 

1906^. Wilke, Willixm, % Norwood Avenue, Buffalo, \ 
^ N.Y., VJ.S.A., Chentlcal Engineer, 1 

1918. Wilkie, Henry E., 25 E.verdene Street, Buffalo, 
N.Y., U.S.A., ChemUt. 

1903. Wilkie, John M., 5 Balmoral Avenue, West 

Bridgford, Nottingham, Analytical Chemist. 
1685. Wilkin, Sir Walter, K.C.M.G.. Appold .Street. 
Finsbury, London, E.C., Yeast Manufacturer. 

1915. Wilkins, Charles R., 8 Crookston Road, Eltham, 

London, S.E., Works Chemist. 

1918. Wilkinson, Alfred C., 30 The Grove. Idle, 

Bradford, Technical Chemist. 

1916. Wilkinson, Cyril D.. c/o The Penketh Tanning 

Co., Ltd., Penketh, near Warrington, Leather 
Chemist. 

1911. Wilkinson, Frank, Park Bank House, 95 Norfolk 
Road, Sheffield, Chemical Manufacturer. 

1916. Wilkinson, Herbert Tatlock, c/o I he Wardic 
Engineering Co.. Ltd., 196 Deansgate, Man- 
Chester, Engineer. 

1904. Wilkinson, Prof. James A., South African 

School of Mines and Technology, P.O. Box 
1176, Johannesburg, T ransvcal. Professor of 
Chemistry. 

1866. Wilkinson, J. B., long Street, Dudley Hill. 
Bradford, Yorks, Chemical Manufacturer. 

1919. Wilkinson, Wilbur H., 17 Battery Place, New 

York City, U.S.A., Assistant Secretory {Ihe 
Union Sulphur Co.). 

1918. Wilks, Edward L., Weymouth College, Dorset, 
Analytical Chemist. 

1916. Wilks, Leslie P., Bryn leg, \2 Che.twynd Road, 
Wolverhampton, Works Chemist (Siemens 
and Co.). 

1911. WiLLCOX, Stuart J., c/o United Alkali Co.. Ltd., 

30 James Street, Liverpool, Chemist. 

1916. Williams, AneURIN, 57 Frederick Street, Widnes, 
Research Chemist. 

1918. Williams, Arthur F., The Laburnum.H. Moss 
Lane, Timperley, Cheshire, Works Manager. 

1903. Williams, Charles E., I'hornhayes, .Sleaford. 

. Seed Crusher. 

1918. Williams, David j.. Bath and We.st of England 
College of Pharmacy, Clevelan<l Place, East, 
Bath, Analytical Chemist. 

1895. WiLLIAM.S, David T.. 42 Finsbr.ry Square. London. 
E.C. 2, Chemist and Assayer. 

1916. WiLLIAM.S, Dean. 221 Orchard Avenue, Ridgway, 

Pa., U.S.A., Industrial Chemi.st. 

1918. Williams. Eddie, c/o Messrs. Lewis and Tylor. 
Grangemills, Cardiff, Lieutenant (retired). 

1912. Williams, Egbert R., c/o British Cellulose and 

Chemical Manufacturing Co., Ltd., Spondon, 
near Derby, Chemist. 

1918. WiLLIAM.S, Harry. Fairfield Will'/Wt;, South Ben- 
fleet, Essex, Works Chemist. 

1891. Williams, Henry J., 30 Norfolk Road, Chestnut 
Hill, Mass., U.S.A., Chemical Eneineer. 

-1908. Williams. Herbert E., 19 Ch.alham Grove, Wiih- 
ington, Manchester, Clmmi.st. 

1918. Williams, Herbert J., 5 Richmond Road, 

Swansea, Chemist. 

1917. Williams, John, 22 New Penrhys Road, Tylors- 

town. So. Wales, Works Chemist. 

1918. Williams, John, Staff Residence, H.M. Factory, 

Avonmouth, Works Chemist. 

*'1913. Williams, Joseph H., 54 Dangan Road, Wan- 
stead, Essex, Works Chemist. 

1904. Williams, Naboth, 28 Rolleston Street, Warring- 

ton, Technical Chemist. 

1902. WlLUAMS, Percy, 94 Telford Avenue, Streatham 
Hill, London, S.W., Chemist. 
i917. Williams, Percy, Min Afon, Salisbury Road, 
^ Cressington Park* Liverpool, Chemical En- 
' -. .gineer, 


1916 . Williams. Poer, c/o JoW 
thotpe, Uhcoln, 



Homestead . RoidcbRt ' .' 


Wvmma, Rooer, We%t WV 

mmgton, Del.. U.S.A., CWVat. . ^ 

1885. Williams, Rowland, Llndow Cottage, | 

Analytical Chemist. > • ■ 

1912. Williams, Samuel B.. 

Camborne, Cornwall, Metalkugiat. 

1900. Williams. Samuel H., Glastonbury, Conn:, 

U.S.A., Soap Manufacturer. „ 

1884. Williams, Prof. W. Carleton, Broom^ove, 

Goring on- Fhames, Professor of ChemUtjy. 

1902. WiLLIAM.S, Walter Scon, East Norton, Mat».» ;; 

, U.S.A., Textile Engineer and Superintendent*^ \ 

I 1918. Williams. William A.. Messrs. The North Brltiah 

j Rubber Co., Ltd., Castle Mills, Edinburgh, 

Works Manager. - 

I 1916. Williams, William H.. 19 Royal Mint Stwteti 
London, E., Chemist and Assayer. ,■ 

I 1919. Williams, William T., 116 Southbury Road/ V 
1 Enfield, Middlesex, Chemical Engineer. 

1887. WiLLIAM.S, W. COLLINCWOOD. 36 Danaie Street,. , 

Liverpool, Analytical Chemist, 
i 1894. Willi AM.soN, J, Alex., live Croft, Chase Courlt 

GardtMiB, Enfield, London, N., AnalytiOat . ; 
I Chemist. 

I 1911. Williamson, Iohn, jun., Alnc Hill, Camp Road, 
i Maryport, Cumberland, Tanner. -* 

i 1917. Williamson, Dr. Sidney, Chilean Nitrate Com- 
millee, Friars House, New Broad Street,*; 
j London, E.C. 2, Chemist. 

! 1918. Willis, Arthur W , 30 Manor Road. Stechford, 

I Birmingham, Metallurgical C hemist. 

' 1903. Wills, J. Lainson, 133 Midwood 3tTeei, \ 

I Brooklyn, N.Y., U.S.A., Technical and 

j Brewing Chemist. 

! 1918. Will.son, F", G., Cooper Laboratory for Economic 
j Research, Rickmansworth Road, Watford,' 

Herts, Works Chemist. ' i 

j 1918. Wilson, Alfred. Lifford Chemic4il Work*, 

Lifford, Birmingham, Chemical Manufacturiarw ’ 
1918. Wilson, Arthur B., "Airedale,” Ferry Bridge, 

Yorks, Chemist. a 

1918. Wilson, Cecil H.. The Egglcsidiffe Chemicai J 

Co., Ltd., Urlay Nook, Yarm-on- Fees, Journals '.'f 
to:— "Glenview," Saltburn-hy-the-3ea, 

Chemical Manufacturer. . ■ 

1888. Wilson, Cecil H., c/o Sheffield Smelting Co>i ■. 

Ltd., Royd’s Mills .Street, Sheffield, Metal- v 
lurgical Chemist. 

1888. Wilson, Dr. David. Carbeth, Killerm, by Glat'^ 

gow. ' 

1919. Wilson, Ernest J., 87 Lansdowne Road, Wett 

Didsbu|y, Manchester, Chemical Engineer. 

1917. WiL.soN, Ernest P. B., High Street, Misterton* v 
Gainsboro’, Works Chemist. , p 

1910. Wilson, Dr. F’orsyth J., Royal Technical.'; 
College. Glasgow, Professor of Chemistry. 

1885. WiL.soN, Frank, 7 Bedford Square, London, W.Gm 

Brewer. , •! 

1917. Wilson, I red E., 20 DalUn Road, Shooters HlU# A 

London, S.E., Chemist. A 

O.M. Wilson. G. E.. The Chemical Works, Oldbt^* 
near Birmingham. Chemical Manufacturer; A. ' 

1918. Wilson, Horace E., 160 Musters Road, 

Bridgford, Nottingham, Manufacturing f 
Chemist. ^ 

1916. Wilson, James H.,.40 Western Road, Cowerslfiir^iy 

Huddersfield, Works Chemist. 

1886. Wilson, John, Tyneside, 381 H^gley Rdad, 

mingham, Technical Chemist. 

1909. Wilson, John. Battersea Polytechnic, /Lcn 
S.W., Head of Chemical Depaii 

1919. Wilson, John, 323 VauxhalU Road, I 

Works Manager. 

1917. Wilson, John A., c/o The, Brokeb; lllU 

prietary Co. Ltd., Newcaatle,': 
tralia, Coke Oven ‘“Manager. ■ ■■., 'Ay : 






\Wv jo^ E. , c/o CcTOtJ 

' Bio«^A &tcct,New VoikCUy.lJ.S.A..Cliemical 
Saletman. , , - , w i 

1915. Wri^ON, John H., Caledonia Engine Works. 

’ MacDowall Street. Paisley. Scotland, Engineer, 
\90^. NSTilson. Lf.oN\RD ?., MiddlcWoMgK House. 

Radlotd Roe^d. Coveulty. ^outuaXs : \ 

LaViotatory , CouTtau\d», Eld. , Covetvlty , T ecVviu- 
ca\ Chetuial. 

1910. Wilson, Llslie, West Bank, Doxcy, near 
Staff or4 

1917. Wilson, Thomas A., c/o Messrs. Alexander 

Crossa and Sons, Ltd., 21 Hope Street, Glasgow. 
Qournala to 91 New Road, Ayr), Analytical 
Chemist and Pharmacist. 

1918. Wilson, Walter G., 7 Upper Tooting Park, 

London, S.W. 17, Manager (Charles Page and 
Co.). 

1909. Wilson, WilUAM I., Haslemere, Lyndhur.st Gar- 
dens. Church End, Finchley, London, N., 
Chemist. 

1919. Wilson, William N.. Morgan Crvicible Co., Ltd., 

Battersea Works, London, S.W. 11, Electrical 
Engineer. 

1890. Wilson, W. W., Dalmonach House, Alexandria, 
Dumbartonshire, Analytical Chemist. 

1912. Windsor, P. L., Library, University of lllinoi-s, 

Urbana, 111., U.S.A., Librarian. 

1913. WiNDSOR-RicharDS. Walter, Siluminile Insulator 

Co., Ltd., The Green, Southall, Chemist. 

O.M. WiNGHAM, Arthur, 3 Taawell Road, Southsea. 

Hants, Metallurgical Chemist. 

1917. WiNSHIP, W. W.. c/o The Thermal Syndicate 
Ltd., Chemist’s Building. New York City, 
U.S.A., Manager. 

1907. WiNSLOE, Louis S., c/o Tennants (Lancashire) 
Ltd., 1 Booth Street, Manchester, Manufactur- 
ing Chemist. 

1892. WiNSTANLEY, CaPT. W. HenRY J., Park Lodp, 
Davenport Park, Stockport, Technical Chemist. 
1886. WiNSTONE, E. H., Members’ Mansions. 36 
Victoria Street, London, S.W., Ink and Paint 
Manufacturer. 

1917. WiNTON. Albert J.. c/o C. I. W. Gun and Shell 
Factory, Coasipore, Calcutta, India, Metallurgi- 
cal Chemist. 

1892. Wirtz, Dr. Quirin, 32 Great Ormond Street, 
London, W.C., Consulting Chemist. 

1919. Wiseman, Cecil E., 38 Wellwood Road, Good- 
mayes, Ilford, Essex. Student. 

1889. WiSHART, John, Oakbank Oil Co.. Ltd., 29 St. 

Vincent Place, Glasgow. Cieneral Manager. 
1917. WiTHERELL, A. L... Fred Rueping Leather Co., 
Fond du Lac, Wis., U.S.A., Chief Chemist, 
1919. Withers. Dr. John C., 76 Larkhall Rise, Clap 
ham, London, S.W. 4. Lecturer. 

1902. Withers. Prof. W. A.. N.C. State College. West 

Raleigh, N.C., U.S.A., Professor of Chemistry, 
f 1915. Witmer, Hubert E., 14 Front Street East, 

Toronto, Canada, Manufacturers’ Agent. 

1916. Witte, Dr. William, c/o U.S. Finishing Co.. 
Norwich, Conn., U.S. A., Chemist. 

1903. Wolf, Jacques, c/o Jacques Wolf and Co., 

Passaic, N.j., U.S. A., Manufacturing Chemist. 
1916. Wolfe, Harold M., ” Broomhurst,” 12 Chapel 
Lane, Headingley, Leeds, Explosives Inspector. 

^ 1912. WoLFT, Dr. Salomon, 137 Albany Road, Cardiff, 
Consulting Chemical Engineer. 

: 1911. Wollaston. T. Roland, Dirleton House, Priory 
" Road, Sale, Cheshire, Consulting Engineer. 

, 1903. Wolton, William R., c/o Joseph Fison and Co., 
c' Ltd., Ipawich, Manager. 

^1918. WOMERSLEY, HERBERT, 17 Devonshire Road, 
Westbury Park, Bristol, Chemist. 

/ 1914. Wood, Arthur S., Municipal Technical School, 
Suffolk Street, Birmingham, Chemist, 
ivj, 1916. WoODJ*9\. Selby, Dalehead, StOcksfield-on-TynOi 
. Paint, Qolour, and Varn^h Manufacturor. 


19lBi Wodb, CKtiL QovWnmiult i^bota^ 

tory, Cairo, Egypt, Analytical Ch^imtkt. 

191$. Wood, Charles E., 69 Cannon Hill Road, 
Cannon Hill, Birmingham, Research Chemist! 
1906. Wood, E. EscoTT^ Hurricane Hou.se, Brymbo, 
neat Wrexham, North Wales, Chemist and 
MelaWuigAsl. ' 

\900. Wood, Frmak, Aid8\cy House, near Barnsley, 
Yorks, Ass'islant Manager (Glass Works). 

190\. Wood, Frank S., 12 Carlton Avenue, Hornsea, 
East Yorks, Cement Works Chemist. 

1919. Wood, Frederick C., Research Department, 
Toolal Broadhurst Lee Co., Ltd., 56 Oxford 
Street, Manchester, Lecturer in Chemistry. 

19/9. Wood, George T., 6/12 Camomile Street 
Chambers, Bishopsgate, London, E.C. 3, 
Works Manager. 

1917. Wood, Henry, The Limes, 62 Culverden Road, 

Balham, London, S.W., Scientific Chemist. 

1918. Wood, Herbert E., Springfield, Thornhill Lees, 

Dewsbury, Master Dyer. 

1909. Wood, Hubert R., c/o Fenner, Alder and Co.. 

Fenner’s Wharf, Millwall, London, E., Works 
Chemist. 

1918. Wood, James, c/o Research Dept., C.W.S., 109 
Corporation Street, Manchester, Analytical 
C'hemist. 

1887. Wood, Joseph, T., 62 Park Road, Nottingham, 
Tanner. 

1916. Wood, Thomas T., The Fii.sea Grit and Shell 

Co., Ltd., Pitsea, Essex. Technical Chemist. 
1915. Wood, William, Royal Gunpowder Factory, 
Waltham Cross, Essex, Chemical Manufacturer. 

1910. WoODHEAD, Arthur E., Bernerside, Cornwall 

Road, Harrogate, Yorks, Research Chemist. 

1884. WooDHKAD, Jame.S, Inglewood, Slaithwaile, near 
Huddej.sfield. Tar Distiller. 

1918. Woodhead, Robert, c/o Canadian Paper Co., 

Windsor Mills, Que., Canada, Chemical 
Engineer. 

1917. WOODHOUSE, William, 6 Longfield Lane, Ilkeston, 

Derbyshire, Iron Works Chemist. 

1919. Woodland, Walter B., 40 McGill College 

Avenue, Montreal, Canada, Chemist. 

1915. WoodMANSEY. Arnold, 12 Ridgeway Terrace. 
Delph Lane, Leeds, Analyst and Chemical 
Engineer. 

1915. Wood-Mason. Harold W., 22 Earls Court 

Square, London, S.W. 5, Chemist. 

1914. WoODRoFFE, David. 9 Burgess Road. Basing- 
stoke, Research Chemist. 

1900. Woodrow, John, 84 Harpenden Road, Manor 

Park, London, E., Oil Works Chemist. 

1906. Woodward, Horace A., Cowell Avenue, West 
Orange, N.J., U.S. A., Chemist. 

1904. WoOLCOTT, George H., Lady’s Well Brewery, 

Cork, Ireland, Brewer’s Chemist. 

1917. Woolley, Samuel W., 58 North Hill, Highgate. 
London. N., Editor of ” Chemist and Druggist. ’ 

1905. WOORE, N. LeycESTER, c/o South Australian Gas 

Co., Brompton, Adelaide, South Australia, 
Works Chemist. 

1917. WoosNAM, Richard W., ” Rye Corner,” Wei-' 
holme Road, Grimsby, Analytical Chemist. 

1901. WoRDF.N, Edward C.. Millburn, N.J., U.S. A., 

Manufacturing Chemist. 

1909. Work, Charles O., 22 Cambridge Road. Great 
Crosby, Liverpool, Technical Chemist. 

1914. Worley, Prof. Fred. P., University College. 
Auckland, New Zealand, Professor 
Chemistry. 

O.M. Worrall, Henry, Culmington House, Stanton 
Lacey, Ludlow, Dyer. 

1903. Worstall, Robert A.. 2500 West Railroad 
Avenue, Evanston, III., U.S. A., Paint and 
Varnish Specialist. 

1900. Worthington, Arthur, Lynwood, Great Lever, 
Bolton, Chemist and Manager. 

1917. WoRTMAN, Bernard* 72 Shaftesbury Avenue; 
London, W. L Aeronautical Engineor. 





I* 65 K^nchetter Road, Fair6«lcl, 

*O.M. WiXVi O. J. R., St. Wado, Oaklands Road, Brom- 
ley, Kent* TecKnkal Chemiat. i 

WlUDE, OOUCLAS H, B., ' Hoyeswood,*’ Hart- 

_toTd* CK^Vvwe, TecVvTv\ca\ CWm\%t. 

\^\ 1 , NNWCiVn, ^ C,Teen>way Twxacca, \ 

' HiVU, Long UUnd, N.Y.. U.SA., Lav^yet. 

1895. Bright, Arthur C., c/o Turner, Morrison, and 
Co., P.O. Box 68, 6 Lyons Range, Calcutta, 
India, CKemisl. 

1908. Wright, C. Harold. Dept of Agriculture. Suva. 
Fiji, Agricultural Chemist. 

1915. Wright, Ernest W.. 51 Bertram Road, Hendon. 

London, N.NV., Assistant Analytical Chemist. 
1919. Wright, Frederick R.. c/o Meredith and Drew, 
Ltd., High Street. Shadwell, London, E. 

1918. Wright, Gordon M.. 18 Royal Terrace. Glasgow, 

W., Assistant, Chemistry Dept. (University of 
Glasgow.) 

1901. Wright, Harold E., c/o Sir B. Samuelson and 
Co., Ltd., Newport Iron Works, Middles- 
brough. Chemist. 

1919. Wright, James W., Cannon Iron houndnes. Ltd., 

Deepfields, near Bilston, Staffs, Engineer. 

1907. Wright, John Henry. 16 Norwood Avenue, Ship- 

ley, Yorks. Technical Chemist. 

1885. Wright, Joseph, 19 Arboretum Street, Notting- 
ham, Lace Dresser. 

O.M. Wright, Lewis T.. 27 Pembridge Crescent. 

London. W. II. Chemical Engineer. 

1911. Wright, W. Robert, c/o Thos. Adaim. Ltd.. 

Sherwood Hill Works. Nottingham. Bleacher 
and Dyer. r- » 

1900. Wright, .Walter J.. 48 I he Mall. Faversham. 
Kent, Chief Chemist (Cotton Powder Co.). 

1918. Wrigley, Horace, 18 Hey wood Road, rolehcld, 

Prestwich. Buyer. 

1907 WCJrsTER. Oscar H.. 5201 Kenwood Avenue. 
Chicago. 111.. U.S.A.. Soap Works Chemist 

1905. WyER. Malcolm G., The Library, State Uni- 

versity, Iowa City, Iowa, U.S.A., “^orarian. 
O.M. WyLD, John. 7 Park Grove. Frizinghall. Brad- 
ford, Chemical Works Manager. d, i i 

1908. Wyler, Dr. Max, c/o Levinstein, Ltd., Blackley. 

Manchester, Manufacturing Chernist. 

1919. Wynne, Michael G.. 180 Pumpherston, Mid- 

Calder, Scotland, Analytical Chemist. 

1906. Wynne, Prof. W. Palmer. F.R.S. (Journals) Ihe 

University, Sheffield. 17 I aptonvilic Hoad, 
Sheffield. Professor of Chemistry. 




1898. Yetton, Thomas. 184 Bow Ro»<1; 

Distiller's Chemist. ' 

1894. Yowm, Dr. John H., 325 Acadeniv % 
NowmIc, N,J..lJ.S.A., Chomitt. 

1917. Y<^nemur A, Toshiro, BToe<iw«y Court, 

^ eslctnMvsAet , LotAotv, , \ , 

lapauese Havy. 

' YosH\t>k, Prof. H., \mpena\ V3nWa»»tty ot 

Kyoto, Japan, Piolessot ol ClivemVi^ry. 

. 1900. Yoshitake, Einoshin, Nishihata MiicLL 

kawa, Tokyo, Japan, Chemist. - , 

1919. Youll. John w. R.. " Keswick, V 

Avenue, Chelmsford, Research StU^nt* ; 
1885. Young. Alfred C., 17 Vicar’s Hill, Lewiahaitfo, 
London, S.E. ^ 

1885. Young, Brougham. Patent Hygienic Bln 

4 and 8 Arthur Street, King William Streett^ 
London. E.C., Analytical CKemisl. 

I 1890. Young, Dr. George. Bradda, Church Cresceit^»v 
Church End, Finchley, London, N., ChemitL 
I 1917. Young, Harry A., 5 Cottage Place. White Plalrm..; 
; N.Y.. U.S.A., Chemist. - ^ 

1918. Young, Horace J.. North-Eastern 

gineering Co., Ltd., Northumberland EngllM>; 

! Works, WalUend on-Tyne, Works ChemlaL , ' 

j |904. Young. Jame.s. 2 Montague Terrace, KeWlnslaet, , 
Glasgow, Chemist. 

' 1886. Young. John, Berkeley House, Prince’s Avenue* 

; Hull, Gas Engineer. 

1 1909. Young. John. 610 Weber Avenue, Akron, OhiO| 
U.S.A., Analytical Chemist. 

j 1904. Young, John H., c/o The Cassel Cyanide Co., 
Ltd.. Shuna Street, MaryhiTl, Glasgow, Tech** 

1 nical Chemist. 

i 1898. Young. J. W., 22 Maxwell Drive, Glasgow, S.» 
Inspector under Alkali Acts. 

I 1919. Young, Maxwell W., P.O. Box 907, GP,0.v 
i Wellington, New Zealand, AnalytlOM 

Chemist. 

i 1883. Young, Prof. Sydney F.R.S. , Uniyersity 
Chemical Laboratory, Trinity College, Dublin* 

I Professor of Chemistry. 

I 1917. Young, Thomas O., 14 Normanton Terrace, New- 

! castle-on- 1 yne. 

i O.M, Young, W. C., Laboratory, 24 Aldgate, London, 

I E., Gas Examiner and Consulting Chemist, 

j 1898. Young, W. Gathorne, Analyst’s Department* 

1 G.N.R., 43 Bridge Terrace, Doncaster, Yorhi, 

! Chief Chemist 




1919. Yajnik. Prof. Narbheshanker A . Pujani. Anor- 
kali, Lahore, India, Professor of Chernistry. 
1901. YaRDLEY, Frank, c/o Henry Jutson and Sons. 

Liverpool Street, Birmingham, Chemical 
Manufacturer. r- j 

1918. Yates, Bert T.. Cornwall. Ontario. Canada, 

Student of Chemical Engineerii^. ; 

1919. Yates, George T., 8 Edward Gardens, u.ar- , 

donald, Glasgow, Works Chemist. 

1897. Yates, William H., Fort William. West Kerry. ; 

Dundee. Technical Chemist. ; 

1915. Yeoman. ERNF.ST W.. I Regent Square, London. ; 

W.C.. Analyst and Metallurgist ! 

1918. Yeoman, Harold, c/o Messrs. Clayton Anilme 1 
Co.. Ltd.. 68 J Upper Thames Street. London, 

E.C. 4, Chemist. , , • i 

\9\y Yeomans, William, W.. c/o Standard Chemical 
Co. Ltd.. Fassett, P.Q., Canada, Chemist. 


z 

• -i; 

1899. Zabriskie, Christian B., c/o Pacific Coast i^rax- 
Co.. 100 William Street, New York City . 
U.S.A., Manager. 

1897 . 2:acharias, Dr. P. D., 2 Rue Edouard; Low* 
Athens, Greece, Industrial Chemist. 

1906. ZIaremba. Edwd., 506 Niagara Life Building, > 
Buffalo, N.Y.. U.S.A.. President (Zaremba ■ 

Co.). ^ y . 

1906. Zdanowich, Joseph O., 24 St. James’s 

London, S.W. 1, Chemical Engineer (Artificial ' 
Silk). Retain Journals. 

1897. Zinsser, Dr. Fred. G., Hastings-upon-Hudson> 
N.Y., U.S.A., Manufacturing Chemist** 

1916. Zumbach, Dr. Jacques E., 45 Melton Road, West 0 
Bridgford, Notts., Research Chemist. 

19)2. ZwiNCENBFJtcER, Dr. Otto K., 142 Stale 

Perth Amboy, N.J., U.S.A., (2hellhke%^. 

Engineer.. e|ir> 
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1^^ OB' Aciiv4S*n^t*o ^ wKiail 

, catef the Application of B^^w 12 hasjbeoh waived 


1907. JoLiFFE, Ern^t H. 


1913. IfScuND, L. H. Dyke. 

1903: Acton, I, Rowund. 
l % 7 , Adam, Capt. Wm. Anol. 

1912. Akers, Noel Charles (Sub LieutJ. 

1999. Baker, Robert Percival. 

1914’. Baucon, 2nd Lie\^. P. C. , 

1901. Barber, Capt. Rome R. 

19)0, Campbell, James Robertson. 

1909v Candee, Charles N. 

1911. Cochrane, Capt, John Bray. 

1913. Deakin, Lieut. John Bertram. 
1908. Delafield, Dr. FreDk. H. 

1914. i>UNN, Ralph John, 

1916. Dyer, Alfred. 

, 19f6. Evans, 2nd Lieut. Lincoln W. 

1914. Fell, Harry. 

18%. Fox. A. Stanley. 

1912. Frankenburg, Sydney. 

1698, Golding, Capt. John. 


1905, Hall, A. A. 

1909. Harland. Robert M, 

1904. Heaton, Capt. Noel. 

1905. Higgins, Dr. Eric B 
1908. Hughes, William Earl. 


1917. Ingleby, William C. 


1905. King, Frank Eustace. 

1909. Koekkoek, Patrick R. 

1907. Kynaston, Pte. Wm. Chas. Riobert. 


1904. Lane, Chas. Cyril P 


1907. McConnan, Dr. James. 

1908. Mason, Capt. Douglas H. Campbell. 

1915. Mendonca. Manuel S. de. 

1905. Merrin, Lance-Cpl. a. C. 

1912. Millar, Charles James. 

1913. Mumford, Capt. Ernest Moore. 


1914. Newman. Alex. R. 


1916. Pallister, Ch^rle.s. 

1911. Phillips, Lt-Col. Wm. E. 


1914. Rodger, Lawton H. 


1915. Shingler, Sydney Vernon. 
1909. Spence, John. 

1902. Stevens. Lieut. M. White. 


1917. Taylor, Bernard A. F. 
1913. Tennant, Robert. 

1906. Travell, Norman E. 


1913. Young, Hamish. 
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